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AD-280 
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AD-280 

AD-280 

AO-280 

AD-280 
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790 
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803 
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Ar-281  267 
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AD- 282  164 
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AD- 283  307 
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AD- 284  057 

AD- 2^4  058 
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AP-284  176 
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AO-289  209 
AI>-289  292 
AO-289  331 
AD-289  364 
AD- 289  397 
AD-289  462  ' 
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AD- 289  486 
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AO-289  687 
AD- 290  362 
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AD-290  375 
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AD-299  991 
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AD-40a  695 

AD-402  830 

AD-403  844  repriced 

AD-402  891 

AD-402  9«9  repriced 

AD-402  971  repriced 

AC-402  993 

AD-403  0&3  repriced 

AD-403  074  repriced 

AD-403  30J 

AD-403  316 

AD-403  419  repriced 

AD-403  439 

AD-40S491 

AD-403  4S4  rvprlcad 

AD-403  Vt2  repriced 

AD- ''.03  493 

AD-403  498  repriced 

AD-403  508  repriced 

AD-403  727 

AD-404  577  repriced 

AD-404  750  repriced 

AD-405  730  repriced 

AD-405  732  repriced 

AD-406  134  repriced 

AD- 406  245  repriced 

AD-40e  616  repriced 

AD-406  951 

AD-407  091  repriced 

AD-407  516  repriced 

AD  407  564  repriced 

AD-407  780 

AD-407  583  reprtced 

AD-40T  «»  repriced 

AD-407  939 

AO-40S  281  repriced 

AD-408  570  repriced 

AD-408  723  repriced 

AD-408  939  repriced 

AD-409  623  repriced 

AD-409  852  repriced 

AD-410  396  repriced 

AD-410  822  repriced 

AD-411  116  repriced 

AD- 4 16  036 

AD-416  662 

ADC-5217 

ADT1C  A- 102 

AEe2-0413 

AEDC  TDR-62-96 

AEDC  TN-59-72 

AELRDL  2188 

AELRDL  2252 

AELRDL  M-1S9I 
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AFBMD-B-8609 
AFBMD- 58-05-2742 
AFBMD-62  05-5604 
AFBI(D-62-05-5605 
AFBMD- 62-05-5606 
AFBMD-82-05-5607 
AFBMD-62-05  5608 
AFBMD- 62-05- 5609 
AFBMD- 62-05-5610 
AFBMD- 62-05-5611 
AFBMD-62-05-5612 
AFBMD- TN- 59- 16 
AFCRC  TN-58-172 
AFrRC-TN-59-75     auppl     1 
AFCRC  TN-59-T6 
AFCRC  TN -59-613 
AFCRC  Tn-60-53 
AFCRC  TN-60-54 
AFCRC  TN-60-115 
AFCRC  TR-57-281 
AFCRC  TR-58-160    , 
AFCRL-62-18e 
AFCRL  "62   191 
AFCRL  62-226 
AFCRL  62-230 
AFCRL-62-232 

!■  CRL  62-420 

VFCRL  M-429 

FTRL  62-634 

..rCRL-«?-8!?7 
AFChL  62-824 
AFCBL  6S-828 
AFCRL  62-879 
AFCRL  62-972 
AFCRL-62-944 
AFCRL  62-1077 
AFCRL-364    (uppl 
AFCRL  652 
ArCRL-961 
ArCRL-992 
AFCRL- 1010 
AFCRL- 1022 
AFCRL- 1047 
AFCIIL-10S2 
AFCRL  TDR-62  36 
AFFTC  TM-80  29 
ilFFTC  TR-59-3d 
AFFTC  TR-59-38 
AFFTC  TR-60-1 
AFFTC  TR-60-44 
AFF-rC  TR-60-45 
AFFTC  TR-60-46 
AFFTC  TR  60-47 

AFFTC  TR-61-35 
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AFOSR  2477 
AFOSR  2500 
AFOSR -2539 
AFOSR  2581 
AFOSR  2583 
AF08R-2644 
AFOSR  2645 
AFOSR  2646 
AFOSR  2647 
AFOSR  2653 
AFOSR  2727 
APOSR  2754 
AFOSR  2759 
APO6R-S806 
APOSR  2866 
AFOSR  3140 
AFO6R-4540 
AFOSR-4634 
AFOSR  TN-54-66 
AFOSR-TN-54-142 
AFOSR  TN-55-125 
AFOSR  TN-55-418 
AFOSR  TN-57-237 
AF08R-rN-57-7»6 
AFOSR  TN -58-582 
AFOSR  TN-58-766 
AF05S  TN-59-4i6 
AFOSR  TN -59- 1050 
AFOSR  TN -59- 1053 
AFOSR  TH- 59- 1231 
AFOSR  TN- 60- 699 
AFOSR  tN-60- 835 
APOSR  TN- 60-871 
APIMR  TN-60-960    pt     1 
APC8B  TN -60-997 
APOSR  TR-49-179 
APOSR -TR- 54 -28 
AFOSR  TR-59-120 
APOSR-TR-59-125 
APOSR  TR-59-207 
AFPTRC   TN-56-18 
AFSAM  386.   R-3 
AFSWC   TDR-62- 12.   »    2 
AFSWC  TDR-62-44 
AFSWC-TDR-62-56 
AFSWC -TN- 59 -2 
AFSWC  TN-59-27 

APSWC-TR-60-16    ».   1 

ACC-O498-01M-20 

AGC-0498-01M-21 

AGC-04JS-01M  I' 

ACC  0584-04-3 

AGC  0584-04-4 

AGC-0599-01F    v     I 

ACC-0«n-01-2 

AGC -061 1-01 -3 

AGC -0660-01 -2 
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AGC  2334    V     1 

AGC-40O8-F-1 
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AGN-TM-398 

ACN-TM-399 

AGN-TU-400 

ACN-TM-401 

AUN-TM-403 

AGU  GM-e 

AHT-5 

AI-6699 

AI-P-1167 

AID  Preae-996 

AIL-1155-1 

AIL-4589-1-8 

AIL  7358-1 

AI-MEMO-64ie 

AINA   13 

AINA  25 

AIP/DRP  83-1 

AIR-C28-2/82-TR 

AIRU  AU-290-61-RSI 
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AU  C -60904 
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AUC-62634 
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AMC(Redstone)  DA-TR-2-60 
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3$ 

3 

16 

6 

40 

14 

38 

23 

40 

9 

33 

23 

41 

13 

34 

3 

21 

13 

24 

23 

40 

3 

21 

18 

23 

13 

27 

7 

26 

15 

20 

17 

43 

14 

38 

6 

43 

17 

40 

1 

n 

1 

27 

1 

34 

19 

32 

1 

34 

22 

42 

22 

35 

14 

38 

14 

32 

14 

39 

14 

38 

22 

30 

4 

83 

18 

S3 

3 

21 

14 

38 

17 

35 

6 

43 

23 

40 

2 

29 

12 

28 

17 

42 

6 

43 

1 

34 

17 

40 

22 

37 

1 

34 

1 

S4 

10 

86 

14 

37 

14 

37 

17 

40 

14 

39 

4 

21 

12 

89 

23 

40 

22 

29 

14 

38 

23 

44 

9 

33 

23 

44 

17 

9 

23 

40 

14 

37 

18 

23 

IS 

20 

M 

37 

21 

30 

24 

38 

23 

40 

23 

40 

20 

34 

24 

*o 

24 

40 

17    • 

40 

23 

41 

23 

44 

17 

40 

23 

40 

23 

28 

24 

28 

23 

41 

23 

40 

23 

40 

23 

27 

S3 

41 

33 

40 

23 

40 

24 

38 

23 

40 

Itanbcr 


Uauc  P>fc   ! 


GlMP-lSA 
GBMP-ISA 
GBMP-16A 
GCMP-17A 
GEMP-18A 
CEMP-19A 
GEMP-21A 
GEMP-22A 
GEMP-23A 
GEMP-24A 
GEMP-25A 
CZMP-26A 
(ZMP-74 

CEMP-7S 

GEMP-76 

GEMP-77 

GEMP-78 

GEMP-105 

GtfMP-107 

GEMP-113 

GCMP-I14 

(ZMP-tlS 

GEMP-116 

GEMP-130 

GEMP-144 

(ZMP-160 

GKMP-17S 

GEMP-177A 

GBMP-177C 

GBMP-186 

GBMP-192 

GniP-200 

GtnPrM-ER317.    Phue  3 

GBR-61S2 

CZR-7324 

GER-8333 

GLR-8 

GLR-9 

GLR-10 

GLR-11 

GMI-2377 

GMI-2328 

GMI2347 

0(1-2356 

GMI2364 

GMI  2363 

GMI2389 

GI(X-2-R-62-3 

OiE  57-1 

GNEC-74 

CNtC-n9 

(»EC-210(mipi>l.   1) 

GNEC-210(Su|]pl.  2) 

(afEC-211 

GNEC-212 

GNEC-214 

(MEC-251 

GNEC-254 

GNEC-264 

GNBC-Se7 

GoA*uti-381.3UL)10 

CP-96 

GPO-60-17165(GPO  I  I9.'3  1087-F)  5 

GPO-62-18677{GPO  AC  1.  U  2  961)  2 

GPO82-18750(GPO  Y  3.  At7  49  1)     2 

GPO-e2-19365(GPO  Y  4.A»8:M31ia 

GPO  62-1940«(GPO  D  1  6/2'P»4)     2 

GI>0  62-:9564(GPO  I  19.  3  1031-F)  2 

GP0  62-19565(GPO  I  19.  3:1I04-C)  2 

GP0  62-19566(GPO  I  19,  3  1121-DI  2 

GPO  82-I95e7(GPO  I  19.  3 :1121-L)  2 

GPO  82-195«8(GPO  I  19.  3:1I35-A)  2 

GP0  62-19569(GPO  I  19.3  I141-G)  2 

GPO62-19570(GPO  I  19.  3:1148)        2 

GP0  62-19571{GPO  I  19. 16:364)        2 

GPO  62-19572(GPO  I  19.  16  403-B)  2 

GPO  62-19573(GPO  I  19. 16:426)        2 

GPO  62-19575(GPO  I  19   13  1607)      2 

GPO-62-20164(GPO  NAS  1.  12:1081    2 

GPO  62-20l65(CPO  NAS  1.13:121)    2 

GPO  62-20169  V-l(GPOC  13  44 

43/»  1)  2 

GPO  62-20169  V-a(GPO  C  13.  44. 

43/T.2)  2 

GPO  62-20170<GPO  C  13.  44  491  2 
GPO  62-201 71  ( GPO  C  13.  44:99)  2 
GPO  82-20204(GPO  D  210.   15: 

ACR-65)  '-  2 

GPO  62-20370(CPO  C  30.66  2:5. 

33)  2 

GPO-62-20S22(GPO  PrEX  2. 12:   ' 

■62)  s 


IS 
3 

7 

t 
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18 

It 

17 

It 

83 

83 

33- 

4 

t 

IS 

It 

u 

t 
1 

IS 
IS 
13 
IS 

4 

6 
IS 
It 
17 
14 
19 
14 
17 
12 
84 
34 
84 
83 
83 
83 
84 

7 

9 
17 

91 
18 
16 
16 
21 
19 

I 
It 
IS 
18 

I 

4 

6 

6 
12 
23 
23 
24 
18 


IS 
18 
86 
83 
83 
SO 
38 
88 
38 
22 
88 
88 
18 
10' 
19 
33 
40 
32 
31 
It 
18 
18 
18 
18 
40 
28 
33 
40 
37 
19 
41 
46 
6 

". 
89 

88 

81 
81 
81 
19 

6 

9 

9 
33 

1 

5 

1 

n 

88 

31 
33 
85 
33 

31 

18 
41 
41 
28 
41 
41 
17 
23 

7 
36 
29 
19 
19 

9 

9 

9 

9 
10 
10 
31 
10 
10 

9 
10 
25 
33 


6 

33 
33 

24 

9 
27 


NUmbtr 


IfNC  Pip  S 


Number 


laaue 


GPO-62-20673(GPO  C  4.  25/ 

2960)  J 

CPO-62-21555(CPO  Y  4:  J89/ 

2:P27/22)  5 

GPO-62-21823(GPO  I  19.  S:1099-B)  5 
CPO-82-21824(GPO  I  19.  3  1107-F)  5 
OPO-62-2I825(GPO  I  19.3:1107-0  5 
CPO-62-21829(GPO  I  19.  3  1U7-B)  5 
GPO-62-2I832(GPO  I  19.  16:297-8)  5 
GPO-62-21833(GPO  I  19  16  411-0)5 
GPO-ii-22455(GPO  LC  33.2:J27)  5 
GPO-82-22478(GPO  I  28'  27  8097)  5 
GPO-62-22481(  GPO  I  28.  27-8112)  5 
GPO-62-22537(GPO  NAS  1.21:2)  5 
CPO-62-2253«(GPO  NAS  1.21:5)  5 
GPO-62-22593(GPO  NAS  1.  12  126)  5 
CPO-62-22594(GPO  NAS  1.  12:130)  5 
GPO-62-22595(GPO  NAS  1.  12:135)  5 
GPO-62-22614(GPOC  13. 46:127)  5 
GPO-«2-22622(GPOC  13. 48:158)  5 
GPO-62-22632(GPO  FS  2.  22:N21  / 

6)  5 

GPO-62-22633(GPO  FS  222/33  1)  5 
OPO-62-22651(GPO  .NS  1.  II  35)  5 
GPO-62-22652(CPO  NS  I.  11:36)  5 
GPO-62-22653(GPO  NS  1.16:15)  5 
OPO-62-22654(GPO  NS  I.  2:1131/ 

3)  5 

GPO-e2-23?  «(  GPO  NS  2.  10: 10)  5 
GPO-62-22868<GPO  FAA  2.  2:  A17/ 

5/suro)  5 

GPO  62-23588(GPO  I  19.3  1141- 

A)  9 

GPO  e2-23589(GPO  I  19.  3:1141-1)  9 
GPO  62-23592(GPO  I  19. 16  450-D)  9 
GPO  62-23S92(GPO  I  19.  16  500-B)  9 
GPO  62-23594(GPO  I  19. 13:1546)  .  9 
GPO  62-2J942(GPO  LC-33.  2:  Ae- 

8/3)  9 

GPO  62-24009(GPO  C-13.  46:154- 

A)  -  9 

GPO  63-609(GPC  I  19.  13:1539-L)  II 
GPO  63-613(GPO  I  19.  13:1619-11)  11 
GPO  63-603(GPO  I  19.  16:345)  II 

GPO  63-1321(GPO  NAS  1.12:92)  11 
GPO-63-1322(CPO  NAS  I  12  124)  " 
GPO  e3-132J(GPO  NAS  I.  12  128)  II 
GPO-63-1324(GPO  NAS  1.  12:137)  II 
GPO  63-1325(GPO  NAS  1.  12:140)  II 
OTO  63-1331(GPO  C  13.  46  120)  II 
GPO  63-I332(GPO  C  13.  46- 152)  II 
GI>0  63-I333(GPOC  13.  46  162) 
GPO  63-I334(GPOC  13,46  163)  11 
GP0  6S-1338(GPO  FS  2.  22  B73' 

S)  n 

GP0  63-I443<GPOD2U.6  2:E 

13  6)  11 

GPO-63-I856(GPO-C-41.  2/55)  24 
GPO-63-2339<GPO  I  19.3  Il'.l-H)  13 
GPO-63-2340(GPO  I  19.  3:1127)  13 
GPO-63-2342(GPO  I  19.  3  I14I- 

L)  13 

GPO-63-2347(GPO  I  19.  16:368)  13 
GPO-63-2348(GPO  I  19.  16  376)  13 
GPO-63-3044(GPO  LC  2.  2  AF8  8)13 
GPO-63-3054(GPO  I  28.  27:8120)  13 
GPO-6S-3260<GPO-  Pr-35.  8  Scl 

2^31    rp.    1)  24 

GPO-63-3320(GPO  D  21 1. 6  2 

EL2  3  962)  ]) 

GPO-63-5017(GPO-l-19.3  II40- 

A)  24 
GPO-63-5019(GPO-I-I9.  16  2r7- 

B)  24 
GPO-63-5021(CPO-I-19. 16  382- 

B)  24 
GPO-63-5023(GPO-I-I9.  16  434- 

C)  24 
GPO-63-5034(GPO-I-19.  16  440- 

Y)  24 

GPO-63-5038(GPO-l-19. 13:1475- 

O)  24 

GPO-63-5029<GPO-I-19. 131496- 

D)  24 
Gl>0-63-5032(GPO-I-19. 13  1544- 

C)  24 

GPO-63-5035(GPO-I-I9.  13  I60I)  24 
GPO-63-5097(GPO-S- 18.  2:Scl2/ 

Readings)  24 

GPO-63-5464(GPO-LC-2. 8:Sca)  24 
GPO-63-56I3(GPO-NAS-l.  12:129)  24 
GPO-63-S615(GPO-NAS-I.  12:142)24 


8-17 


GPO-63-5620(GPO-C-13.  46:165) 

24 

6 

GPO-63,5660(CPO-D-217   12 

24 

2230) 

24 

45 

GPO-63-5866(GPO-I>- 301.  7:101- 

7 

8A) 

24 

7 

GPO-63-«545(GPO-I-I9.  3:1108- 

7 

C) 

24 

7 

GPO-63-6547(GPO-I-I9.  3:1121- 

7 

K) 

24 

6 

GPO-63-6550(CPO-I-I9.  3: 1142- 

46 

A) 

24 

9 

GPO-63-«551(GPO-I-19.3  1142- 

7 

B) 

24 

15 

GPO-63-6S52(GPO-I-I9.  3:1162- 

2 

C) 

24 

21 

GPO-63-6553(GPO-l-19  16  316- 

24 

G) 

24 

19 

GPO-63-6554(GPO-I-19. 16:362) 

24 

44 

GPO-63-6555(GPO-I-19. 16:414- 

44 

G) 

24 

GPO-63-6556(GPO-I-I9.  16:430) 

24 

45 

GK>-63-6559(GPO-I-19. 16:450- 

45 

E) 

24 

45 

GPO-63-6560(GPO-I-I9. 16:454- 

45 

B,C) 

24 

45 

GPO-63-6S66(GPO-I-19.  3:1619- 

W) 

24 

2 

GPO-63-7301(GPO-NAS-l.  12:136)24 

46 

GPO-63-7302(GPO-NAS-I.  12  148)24 

GPO-63-73I2(GPO-C-I3.  46:169) 

24 

10 

GPO-63-7342(GPO-NS-12  F  31/ 

962) 

24 

9 

GPO-63-8333(GPO-I-19.  3:1144- 

9 

C) 

24 

9 

GPO-63-%334(GPO-I-19. 16:323) 

24 

9 

GPO-63-8337(GPO-I-19.  16:378- 

9 

A) 

24 

GPO-63-8338(GPO-I-I9. 16:409) 

24 

1 

GPO-63-8341(GPO-I-19. 13:1539- 

M) 

84 

35 

GPO-63-8354(GPO-I-19. 13  1667- 

5 

A) 

24 

5 

GPO-63-8357(GPO-I-19.  13:1696- 

6 

A) 

24 

39 

GPO-63-9198<GPO  NAS  1. 12:115 

24 

27 

GPO-63-9199(GPO-NAfi-l.  12:146)24 

14 

GPO-63-9216(GPO-C-I3.  46:174) 

14 

GPO-63-9250(GPO-NS-l.  23  962) 

15 

GPO  AC  1.11/2  961 

41 

GPOC  4.25/2:960 

37 

GPOC  13.44:43/t.  1 

6 

GPO  C  13.  44.  43/t.  2 

35 

GPOC  13.44:49 

GPOC  13.44:99 

2 

GPOC  13.46:120 

GPOC  13.46:127 

10 

GPOC  13.46:152 

18 

JJPOC-13.46:154-A 

7 

GPOC  13.46:158 

7 

GPOC  13.46:162 

GPOC  13.46:163 

7 

GPO-C-13.  46  165 

34 

7 

GPO-C-13.  46:169 

34 

7 

GPO-C-13.  46:174 

84 

33 

GPO  J  30. 66  '2:5.  33 

16 

GPO-C-41.2:V55 

84 

GPODI.6'2:P94 

2 

GPO  D  210.  I5:ACR-65 

GP0D211.6/2:E13/6 

11 

10 

GPO  D  211.  e/2:EU  3,962 

13 

GPO-D-2I7. 12:2230 

34 

9 

GPO-D-30I.7:I01-8A 

84 

GPOFAA2.2:A17'5/«nm 

11 

GPO  FS  2.22/33:1 

GPO  rS2.22  B73/2 

11 

10 

GPO  FS2.22:N21'6 

GPO  I  19.3:103I-F 

8 

GPO  I  19.3:10e7-F 

GPOri9.  3;I099-B 

5  - 

10 

GPO  I  19.3:1104-C 

GPO  I  I9.3:II07-F 

11 

GPO  I  I9.3:1I07-G 

GPO-I-19.  3:II0e-C 

84 

II 

GPO  I  19.3:111I-H 

13 

GPO  I  I9.3:112I-D 

8 

GPO-I-19.  3:II21-K 

34 

8 

GPOI  19.  3:II21-L 

GPO  I  19.3:1127 

13 

I 

GPOI  19.3  II35-A 

45 

GPO-I-19.  3:1140-A 

84 

17 

GPOI  I9.3:I141-A 

36 

GPOI  19.3:1141-0 

'P»t«  s 

41 

15 

'48 

II 
11 

10 
II 
12 

9 

10 

12 
12 

10 

12 

8 

9 

2 

13 

44 

40 
12 

10 
II 

18 

9 


17 
25 

43 

36 
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6 

6 

33 

S3 

41 

44 

37 

39 

44 

6 

39 

41 

IS 

43 

9 

18 

19 

84 

10 

10 

IS 

43 

10 

4S 

8 

49 

9 

7 

7 

t 

-7 

7 

II 

7 

9 

II 

9 

7 

10 

t 

t 

10 


Plf»S 


Number 


Isaur 


P»ll*S 


Numbrr 


GPOI  19.3-1141-1 
GPO  I  1B.3:1141-L 
CPO-I-19.  31142-A 
GPO-I-19  3  1142-B 
CI>0-I-19.3  1144-C 
GPOI  19.  3  1147-B 
GPOI  19.3:1148 
GPO-I-19.  3:U62-C 
GPO-H9.1S1475-0 
GPO-I-19.  13: 149«-D 
CPO  I  19. 13:1S39-L 
GPO-I-19.  13:tS39-M' 
GPO-I-19.  13  1 544- G 
GPO  I  19. 13:lS4e 
GPO-I-19.  13:1601 
GPO  I  19.  13  1607 
GPO  I  19.  13:1619-M 
CPO-t-19.  13:iei9-W 
GE  BuU-1031-P 
GE  BuU-1099-B 
GE  BuU-1104-C 
GE  BaU-1107-F 
GB  BuU-lI07-G 
OB-Ball-IIOE-C 
OB  BoU-llll-H 
GE  BaU-ll21-I> 
GB-BuU-1121rK 
GS  BuU-1121-L 
GE  BuU-1127 
GS  BuU-lI35-A 
GS-Bull-lt40-A 
GEBuU-1141-A 
GE  BaU-1141-G 
GE  Boll-lMl-I 
GE  BaU-lUl-L 
GE-BoU-I142-A 
GB-BuU- 1142-B  ^ 
GE  BuU-1144-C 
GE  Ball-1147-B 
GE  BuU-114« 
GE-BuU-1162-C 
GE  BiiU-1987-r 
GB-PP-257-B 
GE  PP-297-B 
GB-PP-31S-G 
GB-PP-323 
GE  PP-34$ 
GE  PP-3e4 
GB  PP-368 
GE   PP-376 
aB-PP-378-A 
.GE-PP«382-B 
GE  PP  403-B 
GB-PP-409 
GB  PP-4I1-D 
GB-PP-414-G 
GB  PP-426 
G6-PP-430 
GE  PP-434-C 
GB-PP-440-Y 
GE  PP-450-D 
QB-PP-450-E 
GE-PP-4M-B,C 
GE  PP-JOO-B 
GE-WSP-1475-0 
GB-WSP-1496-0 
GE  WSP-1539-L 
GB-W8P-1539-M 
GE-WSP-I544-G 
GE  WSP-1546 
GE-WSP-1601 
GSWSP-lt07 
GB  WSP-1619-M 
GE-WSP-iei9-W 
GB-WSP-16e7-A 
GE  WSP-1696-A 
GTEL  TR-82-451.2 
GWT  RM-2I4 
HAC  291-A-801 
HAC  291 -P- 101 
HAC  291-W-801 
HAC-73070-3-Q 
HAC  HTC-62-64 
HAC  TM-571 
HAC  SRS-399 
HASL-124 
HASL-126 
HASL-130 
HASL-131 
HASL-132 
HASL-133 
HASL-134 
HASL-135 


9 

U 

24 

24 

24 

S 

1 

24 

14 

S4 

11 

24 

24 

9 

24 

2 

11 

24 

2 

S 

2 

S 

5 

24 

IS 

2 

24 

2 

12 

2 

24 

» 

2 

• 

13 

24 

24 

24 

S 

2 

24 

S 

24 

S 

24 

24 

II 

2 

13 

13 

24 

24 

24 

S 

24 

2 

24 

24 

24 

9 

24 

14 

9 

24 

24 

II 

24 

24 

9 

24 

2 

11 

24 

24 

24 

8 

9 

SO 

20 

20 

1 

24 

S 

8 

7 

17 

4 

3 

12 

n 

20 
IS 


HASL-I3a 

20 

HAVENS-MI 

7 

HDLTR-1045 

14 

HDL  TR-1087 

14 

HE  150-124    . 

20 

HE  150-135 

20 

HE  150-204             _^^ 

24 

HE-I5O-210            ""^^ 

23 

HEPL-262 

3 

HEPL-2e8 

3 

HE  PL- 269 

3 

HEPL-266 

a 

HEPL-267 

t 

HEPL-270 

8 

HEPL-275 

3 

GPO-I-19.  13  1667-A 

24 

GPO-I-IS.  13  1696-A 

34 

GPO-I-19.  16:257-B 

34 

GPOI  19.  16:297-B 

5 

GPO-I-19.  18  3I6-G 

34 

GP<VI-19.  16  323 

34 

GPO  I  19.  16  345 

11 

GPO-I-19. 16:362 

34 

GPO  I  19.  16  364 

3 

GPOI  19.16:368 

13 

GPO  I  19.  16  376 

13 

GPO-I-19.  16  378-A 

34 

GPO-I-19   16  382-B 

34 

GPO-I-19. 16:409 

34 

GPOI  19. 16:41  l-O 

GPO-I-19.  16:414-G 

34 

GPOI  19. 16  426 

GPO-I-19.  16  430 

34 

GPOI  19   16  403-B 

CPO-I-19. 16:434-C 

34 

GPO-I-19.  16: 440-Y 

34 

GPO  I  19. 16:450-D 

CPO-I-19.  16-450-E 

24 

GPO-I-19.  16:454-B,  C 

24 

GPO  119.  16  500-B 

GPO  I  28.27:8097 

GPO  I  28.27:8112 

GPO  I  28.27:8120 

13 

GPO  LC  2.  2  AF8  8 

12 

GPO-LC-2.  8  Scl2 

34 

GPO  LC-33.  2:Ae-8  3 

GPOUr  33.3:J27 
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33 

NAM  TN-D-1843 

20 

8 

17 

22 

NASA  TN-D- 1844 

19 

2 

20 

39 

NASA  TN-D-1848 

24 

17 

n 

45 

NASA  TN-D-184T 

17 

8 

20 

41 

NAM  TN-D-1848 

17 

8 

17 

6 

NAM  TN-D-1849 

20 

38 

SI 

21 

NAM  TN-D-185I 

22 

7 

ss 

25 

NAM  TN-D-1853 

20 

20 

19 

24 

NAM  TN-D-1854 

20 

39 

22 

17 

NASA  TN-D-1855 

21 

17 

30 

41 

NASA  TN-D- 1858 

24 

17 

19 

7 

NASA  TN-D-1859 

17 

2 

17 

2 

NASA  TN  D-1870 

18 

29 

17 

45 

NAM  TN-D-1871 

14 

11 

14 

15 

NASA  TN-D- 1872 

17 

11 

SO 

SO 

NASA  TN-D- 1873 

14 

39 

SO 

38 

NASA  TN-D- 1874 

20 

39 

19 

17 

NAM  TN-D- 1875 

20 

39 

NuBibar  Itmm  P>C*_S 

NASA  TN-D-1877  SO  6 

NASA  TN-D-1884  17  S7 

NASA  TN-D-188S  It  • 

NAM  TN-0-188e  SO  M 

NASA  TN-D-1887  17  10 

NASA  TN  D-18S8                           -It  t 

NASA  TN-D-1889  SO  41 

NASA  TN-D-1890  It  M 

NASA  TN-D-1891  SO  N 

NASA  TN-D-1894  14  M 

NASA  TN-D-I895  17  17 

NASA  TN-D-1897                   *  17  3 

NASA  TN-O-1898  SO  S 

NAM  TN-D-1900  M  SO 

NAM  TN-D-190S  14  IS 

NASA  TN-D-1918  14  M 

NAM  TN-D-1919  17  11 

NASA  TN-D-1930  17            '       10 

NASA  TN-D-1921  SS  M 

NASA  TN-D-1933  It  17 

NASA  TN-D-1923  SO  33 

NASE  TN-D-1934  SO  3 

NASA  TN-D-193S  It  11 

NASA  TN-E>-1938  SO  39 

NASA  TN-D-1928  It  M 

NASA  TN-D-1929  SO  M 

NASA  TN-D-1930  SO  SI 

NASA  TN-D-1931  SO  IS 

NASA  TN-D-1932  SS  t7 

NASA  TN  D-1933     .  30  SI 

NASA  TN  D-1934  SO  SS 

NASA  TN-D-193S  It  M 

NASA  TN-D-193e  It  W 

NASA  TN-D-1937  SO  M 

NASA  TN-0-19S8  SO  SS 

NASA  TN-O-1939  SO  SO 

NASA  TN-D-1940  SO  SO 

NASA  TN-D-1941  SO  St 

NASA  TN-D-1942  SI  14 

NAM  TN-D-1943  SO  » 

NASA  TN-D-1944  It  S7 

NASA  TN-D-1945  SO  S3 

NASA  TN-D-1946  33  37 

NASA  TN-D-1947  19  SS 

NASA  TN-D- 1950  It  11 

NASA  TN-D-1951  31  34 

NASA  TN-D-1954  19  35 

NAM  TN-D-19S7  33  37 

NAM  TN-D-1959  19  34 

NASA  TN-D- 1989  34  17 

NASA  TN-D- 1975  30  41 

NAM  TN-D- 1977  34  33 

NASA  TN-D-1983  17  SS 

NASA  TN-D-1984  17  3 

NASA  TN-D-2005  SO  St 

NASA  TN-D-2006  34  U 

NASA  TN-D- 2007  SO  SO 

NASA  TN-D-2012  31  10 

NASA  TN-D-20S9  SI  It 

NASA  TN-D-2113  84  3 

NASA  TR-R-93  II  St 

NASA  TR  R-108  3  19 

NASA  TR  R-115  34  17 

NASA  TR-R-124  11  S7 

NASATRR-IM  S  SI 

NASA  TR-R- 128  11  14 

NASA  TR-R- 129  34  17 

NASA  TR  R-130  -S  14 

NASA  TR  R-135  S  It 

NASA  TR-R-136  S4  t 

NASA  TR-R-137  11  14 

NASA  TR-R-140  11  IS 

NASA  TR-R-142  34  St 

NASA  TR-R-148  34  SS 

NASA  TR-R-148  34  S 

NASA-X-520-62-e6  31  1 

NASA-X- 520-82- 170  31  13 

NAM  X-543-82-143  31  I 

NASAX-561-62-158  31  SS 

NAM-X-813-62-30  SI  1 

NASA  X-61 5-82- 132  It  I 

NAM  X-820-83-86  17  4S 

NASA  X-623-82-206  31  I 

NASA  X-640-82-38  It  I 

NASA  X-640-83-71  S3  S3 

NASA  X-6S0-62-228  31  17 

NATC  ET312-135  •  13  8 

NATC-WST42-852  3  17 

NAVAER  DR-133I  2  10 

NAVDOCKS  P-701.    1.    rev.  2  12 

NAVDOCKS  P-702  suprrgedFd  3  9 

NAVDtXTKS  P-702.0  3  9 

NAVDOCKS  P-702.  1  1  6 


S-38 


?»CJ 


NAVnOTKS  P-703.  0      • 

t 

NAVDOCKS  P-703,   r^. 

t 

NAVDOCKS  P-704.  1 

10 

NAVDOCKS  P- 706.0 

IS 

NAVDOCKS  P-70e.  1 

IS 

NAVDOCKS  P-709  ■Dpcrsedrd 

3 

NAVnOTK?  P-709.  0 

3 

NAVDOCKS  P-709. 1.   re» 

2 

NAVDOCKS  P-711  wperaMM 

3 

NAVDOCKS  P-711.  0 

3 

NAVDOCKS  P-711. 1 

3 

NAVDOCKS  P-712  auperaeded 

IS 

NAVDOCKS  P-712.  0 

IS 

NAVTXVKS  P-712. 1 

IS 

NAVTXK"KS  P-715.0 

13 

NAVDOCKS  P-715. 1,   re». 

3 

NAVDOCKS  P-715,  np*rMd>d 

12 

NAVORD-OP-2230,   rav.   1, 

■oprrMdcd 

34 

NAVORD-OP-2230,   re».   2 

24 

NAVORD  06TD-52,   nr.  20 

18 

NAVSHIPS  93440(A),  Mperwdrd 

13 

NAVSHIPS  93440<B) 

13 

NAVSmPS-94324 

11 

NAVTRADEVCEN-57-2-6 

9 

NAVTRADEVCEN-558-2 

2 

NAVTRADeVCEN-B36-l 

3 

NAVWEPS  17-30AC-01 

3 

NAVWEPS  17-20AC-10  aupera«<tod  2 

NAV*EPS  17-20AD  01 

NAVWEPS  17-20AE   28 

NAVWEPS  17-20AE   29 

NAVWEPS  t7.20AF-28 

NAVWEPS  17-20AG-03 

NAVWEPS  17-20AG-32 

NAVWEPS  17-20AG-S5 

NAVWEPS  n-20AG-35,   rt». 

NAVWEPS  n-20AG-46 

NAVWEPS  n-20AG-51 

NAVWEPS  17-20AG-8O 

NAVWEPS  17-20AC-63 

NAVWEPS  17.20AG-64 

NAVWEPS  17-20AG-68 

NAVWEPS  17-20AP-02 

NAVWEPS  I7-20AP-03 

NAVWEPS  n-20AP-04 

NAVWEPS  I7-20AQ-03 

NAVWEPS  17-20AQ-n 

NAVWEPS  17-20AQ-20 

NAVWEPS  17-20AQ-21 

NAVWEPS  17-20AW-O2 

NAVWEPS  17-20AW-03 

NAVWEPS  17-20AW-08,   ny.  1 

NAVWEPS  17-20AW-09 

NAVWEPS  17-20AW-17 

NAVWEPS  17-20AY-01 

NAVWEPS  17-20AY-06 

NAVWEPS  n-20AY-12 

NAVWEPS  17-20DE-01 

NAVWEPS  17-20DR-01 

NAVWEPS  17-20EC-6 

NAVWEPS  n-20Gr-05 

NAVWEPS  n-20GF-13,   r*T. 

NAVWEPS  17-20GG-03 

NAVWEPS  :7-20GN-03 

NAVWEPS  17-20GN-04 

NAVWEPS  17-20GN-06 

NAVWEPS  17-20GN-06 

SO 

NAVWEPS  I7-20GN-0t. 

SO 

NAVWEPS  17-20a(}-10 

so 

NAVWEPS  n-20GV-05 

so 

NAVWEPS  17-2OCV-08 

IS 

NAVWEPS  n-2OHV-0e 

3 

NAVWEPS  I7-25HV-00 

30 

NAVWEPS  21-DT-l 

31 

NAVWEPS  50-1C-535,  T.   3 

6 

NAVWEPS  86  48 

13 

NAVWEPS  87-48,   rer.  2 

19 

NAVWEPS   1171 

7 

NAVWEPS  1178,  pt.    1 

17 

NAVWEPS  1178,  pt.   2 

17 

NAVWEPS  1178.   p«.  3 

17 

NAVWEPS  1292 

7 

NAVWEPS- 1295 

14 

NEPA-1652 

14 

NAVWEPS-2421 

11 

NAVWEPS-4182 

SS 

NAVWEPS-4183 

SS 

NAVWEPS-4185 

IS 

NAVWEPS  4191 

11 

NAVWEPS  5668 

11 

NAVWEPS  5669 

31 

NAVWEPS- 5802 

t 

33 
33 
33 
38 

33 
33 
3« 

18 
17 
IS 
4 
38 
8S 
31 


Mimter 


NAVWEPS-6153 

NAVWEPS- 6811 

NAVWEPS  7073 

NAVWEPS- 7906 

NBL-188 

NBL-189 

NBL-191 

NBL-194 

NBL-195 

NBL-198 

NB6  5496 

NB8-7211 

NBS-72I8 

NBS-7219 

NBS-7582 

NBS-7607 

NB8-7608 

KB8-7t41 

NBS-7t44 

NBS-7677 

NB8-78St 

NB8-8007 

NBSM-43,  r.  1 

NBS  M-43,  T.  3 

NBS  M-49 

NBS  TN-99 

NBS  TN- 120 

NBS  TN-127 

NBS  TN-144 

NBS  TN- 152 

NBS  TN-154A 

NBS  TN-158 

NBS  TN-162 

NBS-TN-163 

NB8-TN-18S 

NBB  TN-Ite 

NB8-TN-10t 

NB8-TN-174 

NBS  TN-187 

NCEL  N-497 

NBTL  B-418 

NBTL  B-443 

NBTL  B-454 

NBTL  B-458 

NBTL  B-512 

NBTL  T-316 

NC-16,  Anna  I 

NCEL  M-046 

NCEL  N-439 

NCEL  R-186 

NCEL  R-174 

NCEL  R-186 

NCEL  P-197 

NCSC-2477-10 

NCSC-2663-9 

NCSC-2663-10 

NDA-2014-162 

NDA-2133-2 

NDA-2132-5 

NDA-2153-1 

NDA-2153-2 

NDA-2153-3 

NDA-2154-5 

NDA-MEMO-2126-2 

NDL-TR-15 

NEDU  4-56 

NEDU  5-57 

NEDU  6-57 

NEI/-88 

NEL-17S 

NEL  175 

NSL-304 

NKL-334 

NKL-416,  T.   1 

NKL-4ie,  T.   2 

NBLB980 

NEL  909 

NEPA-249-EDR-5 

NEPA-1424-SCR-59 

NEPA  1518 

NEPA  1645 

NEPA- 1744 

NEPA- 1805 

NEPA-OR-1 

NESCO  Ref  SN,  101 

Nerls-101 

NEV6-110 

NrrU  R-343 

Nike  1 

NLCO-852 

NLCO-856 

NLCO-857 

NLCO-859 


iMue 


11 
S 

11 
10 
IS 

11 

IS 

IS 
S3 
S3 

17 
33 

II 
6 

13 
34 

IS 
IS 
17 
34 

IS 

31 

3 

3 
S 
S 

11 
S 

SO 

11 

9 

5 
11 
11 
S4 

S 
34 
34 
17 
34 

3 

3 
IS 

2 

3 

3 
13 

7 
16 
SO 

3 

S 

7 
19 
31 
31 

6 

S 
10 

4 

4 

3 

33 

33 

t 

18 

18 

IS 

IS 

■4 

17 

S 

s 
s 
s 

30 
18 
SS 

4 

19 
17 

««, 
10 
33 

33 
3 
S 
S 

SO 

It 

7 

6 
7 


P»feS 


Number 


35 

NLCO-860 

31 

NLCO-863 

38 

NLCO-865 

15  » 

NLCO-866 

3 

NLCO-867 

3$ 

NLCO-868 

3 

NLCO-870 

3 

NLCO-881 

7 

NLCO-883 

42 

NLCO-885 

13 

NM  001  059.  30. 01 

48 

Nil  001  090.  03. 01 

41 

NM  001  110  500,  R-39 

49 

NMOOl  110  500,   R-43 

19 

NM  003  041.56.08 

44 

NM  005  017,   R-1 

27 

NM  005  048.  04.  30 

24 

NM  13  01  99,  R-7 

35 

NM  18  01  11,   R-17 

44 

NM  18-03-99,   R-73 

33 

NM  75  01  36.  04.  03 

34 

NM  75  01  36.  04-03 

6 

NM  75  01  36.  04.  04 

6 

NM  75  01  36.04.05 

33 

NM  75  01  26.  04.  06 

33 

NM  75  01  36.  04.  07 

41 

NM  75  01  36.  04.  08 

44 

NM  75  Ot  36.  04.  09 

39 

NM  75  01  36.04.10 

37 

NM75  01  36.04.13 

35 

NM  75  01  36.04.13 

44 

NM75  01  26.04.14 

6 

NM-111 

35 

NMC  MR- 11 

41 

NMC  MP-63-4 

40 

NMC-TM-63-3 

13 

NMC-TM-62-I0 

43 

NMC-TM -62-18 

44 

NMI-1248 

14 

NMI-1253 

18 

NMI-12S4 

18 

NMI-13S5 

NMI-1903 

18 

NMI-190S 

18 

NMl-190f 

10 

NMl-2107 

35 

NMl-2108 

8 

NMI-2109 

17 

NMI-2110 

IS 

NMl-2111 

II 

NMI-2112 

10 

NMI-2113 

33 

NMI-2114 

31 

NMI-2602 

8 

NMI-2800 

8 

NMI-2802 

39 

NMI-4313  (PL  I) 

38 

NMI-4950 

36 

NMI-4970 

31 

NMI-4992 

31 

NMI-7010 

33 

NMl-7214 

4 

NMI-7215A 

44 

NM1-7215BC 

18 

NM1-721B-1 

4 

NMI-7253 

4 

NMI-72S4 

4 

NMI-73S5 

4 

NM1-72S6 

44 

NMI-72S7 

18 

NMI-7258 

8 

NMI-TJ-40(reT. ) 

40 

NML  Ref-62-I 

8 

NMNRU-62-1 

8 

NMNRU-62-2 

4 

NMNRU-62-4 

10 

NMNRU-62-6 

38 

NMNRU-62-7 

4 

NMRL-282 

30 

NOb«r-63172,  QR-U 

38 

NOL  Aeradjr  RR-8 

33 

NOL  ARR-151 

17 

NOL  BRR-1 

38 

NOL  MDM-29 

31 

NOLC-541 

19 

NOLM  9180 

39 

NOLM  10113 

39 

NOLM  10622 

32 

NOLM  10816 

7 

NOLTR-61-15 

33 

NOLTR-61-28 

34 

NOLTR-61-68 

5 

NOLTR  61-145 

18 
H 


1( 
II 
18 
18 
24 

II 
24 


18 
17 
18 
18 


10 


Plg«  3 


37 

20 

35 

7 

9 

25 

41 

27 

4 

30 

3 

5 

I 

3 

37 

3 

2 

2 

1 

4 

4 

4 

5 

5 

5 

S 

S 

6 

6 

6 

7 

7 

23 

23 

15 

5 

5 

5 

31 

27 

29 

36 

24 

16 

27 

30 

30 

30 

18 

27 

18 

18 

27 

30 

27 

27 

42 

28 

33 

37 

15 

37 

33 

36 

22 

32 

23 

41 

23 

23 

36 

14 

5 

3 

3 

3 

4 

3 

37 

10 

28 

27 

25 

23 

47 

31 

28 

11 

24 

24 

27 

27 

15 
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NOLTR  8S-19 

NOLTR-62-31 

NOLTR-62-J6 

NOLTR-8J-M 

NOLTR  «2-$0 

NOLTR-61-55 

NOLTR  8J-77 

NOLTR-6J-89 

NOLTR-61-102 

NOLTR-63-122 

NOLTR  62- Ul 

NOLTR-62-142 

NOLTR  62-157 

NOLTR  62-160 

NOLTR  62-161 

NOLTR  62-174 

NOLTR  62-177 

NOLTR-62-179 

NOLTR  62-191 

NOLTR-62-197 

NOLTR- 62- 205 

NOLTR-63-102 

NOTS-227 

NOTS  234 

NOT8  319 

NOTSS3« 

NOTS- 362 

NOTS- 365 

NOTS  TP-2478 

NOTS  TP-2913 

NP-6464 

NP-7854 

NP-9423 

NP-9624 

NP-107I4 

NP- 10964 

NP-11272 

NP-11454 

NP-11630 

NP-iisas 

NP-n896 
NP-11952 
NP-1I962 
NP-I2004 
NP-1204S 
NP- 12048 
NP- 12054 
NP-12060 
NP-12174 
NP-12187 
NP- 12366 
NP- 12389 
NP- 12401 
NP- 12433 
NP- 12501 
NRC-1079 
NRCC-6719 
NRCC-67J7 
NRCC-6768 
NRCC-6813 
NRCC-6814 
NRCC-682S 
NRCC-6900 
NRCC-69I4 
NRCC-6940 
NRCC-6949 
SRCC  7110 
NRCC  7211 
NRCC  7212 
NRCC  LR-323 
NRCC  LH-331 
NRCC  LH-334 
NRCC  LR-336 
NRCC  LR-337 
NRCC  LR-338 
NRCC  LR-345 
NRCC  LR-346 
NRCC  LR-347 
NRCC  LR-362 
NRCC  LR-363 
NRCC  LR-364 
NRCC  MI-826 
NRi  JT72 
NRL-5700B 
NRL-5743 
NRL-5750 
NRL  5853 
NRL-5904 
NRLMR-1361, 
NRL  MR-1404 
>6EC-62 
NBSC-80 
!eEC-8« 


pt.  * 


lamtt        P*^  S 


U 

6 

U 

6 

SI 

6 

12 

6 

6 

6 

19 

7 

11 

IS 

11 

11 

11 

u 

11 

13 
11 
11 

7 
17 
17 
17 

7 
14 
11 
10 
"*15 
i3 
18 

6 
10 
11 
18 

n 

IS 
IS 
14 
11 
1 
3 
IS 
IB 

is 
11 

16 

19 

II 

11 

8 

16 

U 

8 

1 

1 

1 

1 

M 

14 

14 

14 

14 

14 

17 

16 

17 

1 

1 

1 

14 

1 

14 

14 

14 

14 

17 

16 

n 

14 
IS 

1 

5 
6 

16 
U 
16 
16 
» 
1* 
S4 


Number 


lasur 


14 

l«KC(T)-15 

It 

ieBC(T)-18 

17 

Wr-56-17.   re». 

46 

NBr-57-13.   nw. 

17 

Wr-62-17    , 

M 

>eF-62-20 

14 

^6r-62-24 

IS 

^EF-62-^8 

17 

F6F-62-32 

47 

WF-62-J7 

IS 

^6F-62-49 

41 

f6F-83-S 

SO 

WF-83-8 

IS 

NSL-468 

SO 

NSUNorthropI  62-125-1 

IS 

NSL(Nortl>rop)  62-125-2 

11 

^BL  (Northrop  62-132-2 

44 

^eL(North^op)  62-228 

14 

SBL(Nurthrop)63-21 

19 

^BL(Northrop)  63-53 

17 

rCL(Northrop)  63-64 

IS 

fa6P9 

28 

f«8P-10 

31 

NSRDF-48 

31 

NSROF-50 

33 

NSRDF-51 

28 

VSRDF-SS 

3' 

NSRDF-57 

38 

NSRDF-60                         ^ 

15 

N'SRDF-61 

11 

NSRDF-63 

9 

r6RDF-64 

21 

NSROF-65 

47 

NUMEC-P-23 

5 

ni;mec-p-36 

31      . 

NUMKC-P-41 

24 

Nuia:c-p-42 

S 

NUMEC-P-44 

ss 

NimEC-P-46 

S3 

NUMKC-P-48 

8 

NVMEC-P-51 

S4 

NL'MEC-P-101 

19 

VnHEC-P-IOS 

14 

NUMEC-P-103 

S4 

NWL  1413 

S3 

NWL-1792 

23 

NWL- 1795 

IS 

NWL-1810 

S3 

NWL  1B25 

31 

NWL  1839 

S6 

NYO-1456 

SS 

.    NYO-2304 

IS 

NYO-2310 

4S 

NYO-2670 

IS 

'    NYO-2680 

1 

NYO-2759 

IS 

NYO-2994 

11 

NYO-S062 

11 

NYO-3807 

11 

NYO-4815 

19 

NYO-4817  I  NYO-481B 

8 

NYO-e005 

U 

NYO-8101 

9 

NYO-8102 

8 

NYO-8103 

M 

NYO-b77I 

11 

NYO-8921 

17 

NYO-9011 

IS 

NYO-9114 

IS 

NYO-9138 

II 

NYO-917S 

11 

NYO-9158 

s 

NYO-9188 

11 

NYO-9190 

19 

NYO-9192 

9 

NYO-9193 

8 

NYO-9203 

16 

NYO-9286 

11 

NYO-9287 

17 

NYO-9S88 

11 

NYO-9289 

u 

NYO-9360 

9 

NYO-9437 

1 

NTO-9436 

6 

NYO-9458 

4S 

NYO-9524 

10 

NYO-9533 

90 

NYO-9536 

11 

NYO-9576 

IS 

NYO-9603 

S3 

NYO-9e57 

S« 

NYO-9659 

40 

NYO-9674 

Paces 

Number 

10 

NYO-9675 

M 

NYO-9676 

44 

NYO-9677 

44 

NYO-9700 

45 

NYO-9701 

46 
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PB  163  655 

PB  163  655 
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1  B  163  702 
I  B  163  703 
I  B  163  704 
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I  B  163  706 
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11 

1 

PB  163  707 

U 

a 

21 

.  s 

PB  163  706 

14 

It 

21 

3 

PB  163  709 
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41 

11 

4 
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a 
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1 

PB  163  711 

14 

a 

a 

49 
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PB  171  712  itiferseded 

24 

7 

11 

t 

2 

IS 

11 

M 

PB  163  713 

24 

13 

11 

« 

PB  163  714  sr«  AD-292-247 

24 

B 

11 

t 

PB  163  715  sec  AD-291  673 

24 

a 

21 

10 

PB  163  716  MC  AD-292  328 

24 

16 

21 

a 

PB  163  717 

24 

M 

a 

41 

PB  163  718 

U 

If 

21 

IS 

PB  163  719 

u 

4 

21 

14 
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u 

41 

11 

14 

PB  163  721 

u 

M 

11 

14 

PB  163  722 

u 

14 

21 

14 

PB  163  723 

u 

14 

21 

14 

PB  163  752 

a 

11 

11 

IS 

PB  163  753 

a 

II 

11 

IS 

PB  163  754 

a 

U 

11 

IS 

PB  163  755 

a 

11 

11 

18 

PB  163  756 

a 

M 

11 

M 

PB  163  757 

a 

11 

11 

M 

PB  163  758 

14 

44 

11 

a 

PB  163  760 

u 
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21 

16 

PB  163  761 

24 

a 

11 

16 
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24 

a 

11 

IS 
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U 

a 

11 

ss 

PB  163  776 

Xf 

M 

n 

M 
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a 

a 

11 

11 
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a 

IT 

11 

11 

PB  163  779 

a 

IT 

11 

11 

PB  163  780 

a 

a 

11 

a 

PB  163  790 

14 

1 

21 

14 

PB  163  791 

14 

a 

21 

18 
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14 

41 

21 

1 
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24 

14 
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24 

41 
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13 
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IS 

a 

10 

PB  181  128-2  superseded 

15 

a 

10 

PB  181  133  (Rev.) 

12 

22 

11 

PB  181  345 

16 

13 

20 

PB  181  404 

9 

a 

a 

11 

PB  181  405 

9 

a 

a 

11 

PB  181  409 

4 

n 

a 

11 

PB  181  410 

6 

so 

23 

14 

PB  181  411 

8 

a 

a 

14 

PB  181  412 

10 

a 

a 

14 

PB  181  413 

12 

34 

a 

13 

PB  181  414 

14 

^m 

a 

13 

PB  181  415 

16 

jC 

AD-284  176 

23 

49 

PB  181  416 

18          1 

■  » 

23 

16 

PB  181  417 

20         i 

^42 

23 

IS 

PB  181  418 

22 

4S 

23 

15 

PB  181  419 

45 

23 

15 

PB  181  421 

12 

a 

a 

16 

PB  181  422 

6 

M 

a 

16 

PB  181  423 

1 

t 

11 

24 

PB  181  424 

1 

1 

23 

18 

PB  181  425 

1 

11 

a 

19 

PB  181  4M 

1 

1 

a 

20 

PB  181  427 

8 

It 

a 

47 

PB  181  428 

2 

IS 

a 

47 

PB  181  429 

2 

IS 

IliUcH' 

22 

1 

PB  181  430 

2 

15 

24 

6 

PB  Ibl  431 

2 

IS 

14 

17 

PB  181  432 

2 

14 

a 

50 

PB  181  433 

.      2 

14 

S3 

SO 

PB  181  434 

2 

IS 

24 

41 

PB  181  435 

2 

IS 

24 

23 

PB  181  436 

2 

16, 

S-45 


PjifiS 


Number 


iMUt  ^>f*  f 


Number 


PftS 


PB  181  437 
PB  Ul  4M 
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PB  181  444 
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QMFCUF  S-708 -6 
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QMFCUF  8-712-13 
QMFCUF  S-715-1 1 
QMFCUF  8-723-8 
QMFCUF  S- 725- 1 
QMFCIAF  S-72« -2 
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QMFCUF  8-732-3 
QMFCUF  S-734-3 
QMFCUF  8-735-1 
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QMFCUF  S-741-8 
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QMFCUF  8-744-6 
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QMFCUF  S-750-4 
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QMFCUF  S-753-2 
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QMFCUF  V- 334- 14 
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RS2CL148 
R53GL209 
R57RL-1745.   pt.   I 
RS8EML43 
R59FPD796,   v.  3 
R59SD407 
R60APE8 
R610M-15 
R61DM-5I 
R41DM-82 
R62DM3I 
R62DM23e 
R62EI.S-42 
R62Sni9 
R62-Sn30 
R62Sn31 
R62Sr>7g 
R628D64 
R62SD$90 
.     R820985 
R62TM7.704 
l»3aD40 
RAC-406-3 
RAC-970-A 
RAC-TP-71 
RAC-TP-74 
RADC-TDR-62-17 
RADC-TDR-62-lb 
RADC-TDR-62-65 
RADC-TDR-62-83 
RADC-TDR-62-109 
RADC-TDR-62-I55 
RADC-TDR-62-172 
RADC-TDR-62-200 
RADC-TDH-387 
RADC-TS-55-187 
RADC-TN-56-370 
RADC-TN-58-234 
RADC-TN-58-239 
RADC-TN-58-264 
RADC-TN-58-275 
RADC-TN-58-299 
RADC-TN-59-e3 
RADC-TN-59-64 
RADC-TN -59-65 
RADC-TN-59-109 
RAIX:-TN-59-2S6 
RADC-TN -59-237 
RADC-TN-59-353 
RADC-TN-59-367 
RADC-TN-59-368 
RADC-TN -60-5 
RADC-TN-60-I34 
RADC-TN -60-217 
RADC-TN-61-94 
RADC-TR-60-93 
RADC-TR-60-97A 
RADC-TR-60-97B 
RADC-TR-60-II5 
RADC-TR-60-207 
RADC-TR-60-25I 
RADC-TR-41.41 
RADFAC 
RAI-30e 
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13 

II 

18 

18 

18 

1 

12 

12 

12 

12 

1 

1 

1 

12 

12 

11 

12 

12 

2 

12 

12 

12 

8 

22 

22 

3 

3 

18 

S 

5 

1 

20 

20 
3 
1 
5 
5 
5 
6 

15 

16 
2 

16 

14 

14 

15 
4 

18   . 

13 

23 

83 

81 

88 

ao 

2 

11 

IS 
14 
It 

a 
It 

16 
16 
80 
80 

t 

0 
It 

9 

9 

9 

9 

9 
16 

9 

9 

8 

8 

9 

S 

I 

0 

aa 

la 

5 
S 
4 

19 
4 
11 
19 
81 


P»<eS 


14 
18 
14 
14 
14 
17 
14 
18 
17 
18 
18 
14 
14 
14 
17 
14 
16 
18 
18 
21 
17 
17 
19 
12 
19 
3 
13 
12 
9 
22 
23 
10 
25 
27 
15 
34 
22 
22 
22 
9 
3 
1 
24 
37 
16 
12 
1 
1 
31 
24 
2S 
13 
22 
18 
41 
17 
11 
13 

at 
at 

35 

18 

as 

38 
21 
11 

3 
37 
II 

2 

3 

2 

3 

4 

4 

4 

I 

8 

3 
IS 

8 

3 
47 
10 
12 
12 
44 
14 
80 
13 
18 
82 


Number 

IIAI-311 
ltAI-318 

Rand  AR-26-JPL 
Rand  R-415-NASA 
Rand  RM-1403-9 
Rand  RM-2711.JPL 
Rand  RM-2958-JPL 
Rand  RM-3I09  3-NASA 
Rand  RM-3140>NASA 
Rand  RM-3279-JPL 
Rand  RM-3296-NASA 
Rand  RM-3347-NASA 
Rand  RM-3353-NASA 
Rand  RM-3376-JPL 
Rand  RM-3425 
Rand  RM-3527-NASA 
Rand  RM-3429-NASA 
Rand  RM-3S23-NASA 
Rand  RM-3536-NASA 
Rand  RM-3576-NASA 
Rand  RM-3684-NASA 
RATSEC  TR-A62-9 
RATSEC  TH-W61-2 
RC-U2 
RC-195 

RCA  CR-63-59I-2 
HCA-MS-TR-62-2 
RCA  Vic  RH---80I-I6 
RD-0007 

Ro-oooe 

RD-0009 

RDA-2 

RDA-3 

RDA-4 

RDBDS-4 

RDBGE-61    1 

RED-EPM-101 

RED-EPM-102 

RED-EPM-103 

RED-EPM-106 

RFP-104 

RDP-253 

RFP-265 

RFP-267 

RFP-278 

RrP-270 

RFP-285 

RFP-290 

RFP-297 

RFP-SOO 

RFP-301 

RFP-302 

RFP-S07 

RFP-3I5 

RUL  62-651 

RUL  63-798 

RUL  63-1242 

RUL  63-1836 

RIAS  TR-61-17 

RUS  TR-62-6 

RUS  TR-62-8 

RUS  TR-62-I4 

RUS  TR-62-16 

RIASTR-62-I8 

RUS  TR-63-8 

RLASTR-63-12 

RL  JHU  AF-73 

RL  JHU  AF-75 

RLE-I45 

RLF-244 

RLE-354 

RLE-373 

RLES  EP-4422-184-61S 

RLES  EP-4422-27i,-63U 

RLT-42 

RLT-43 

RM-1363 

RM-2947-AEC 

RM-SIOS-AEC 

RME-140 

RME-4538 

ltMF-4539  (re\-.) 

RME-4541 

KME-4542 

flME-4543 

flME-4549 

»ME-4567  (rev 

lME-4580 

tMI-4 

«uckH  R-3ei9-3 

IPI  ACI 

«P1  PRL-TR-5 

tPI  PltL-TR.6 

S-47 
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13 
21 
15 
13 
2 
21 
6 
5 
15 
8 
5 
6 
6 
16 
21 
18 
IS 
11 
21 
21 
22 
4 
23 
I 
14 
21 
24 
9 
18 
18 
18 
3 
17 
81 
1 
1 
18 
10 
18 
19 
84 
10 
4 
4 
7 
7 
7 
20 
14 
17 
17 
14 

as 

81 

17 

It 

80 

83 
8 
2 
8 
S 
8 

15 

19 

83 

13 

11 

14 

14 

IS 

II 
^3 

19 
6 

10 

88 

13 
'  S 

17 

17 
3 
23 
23 
23 
23 
23 
17 
24 
80 
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It 
It 


20 

6 

2 

10 

36 

2 

2 

1 

2 

I 

21 

10 

10 

25 

2 

20 

23 

5 

2 

37 

6 

9 

20 

19 

33 

23 

22 

33 

22 

22 

22 

as 

48 
86 

2 
2 

88 
31 
19 
23 
37 
16 

3 

7 
33 

8 
» 
37 
41 
83 
48 

t 

at 

30 

as 
aa 

as 

89 

IS 


84 

13 

12 

23 

23 

29 

8 

12 

43 

9 

11 

24 

29 

18 

16 

25 

31 

28 

8 

8 

7 

9 

9 

9 

9 

9 

8 

16 

9 

25 

38 

38 


Number 


RPI  PRL-TR-7 

RRL-39 

RRL-78T 

RRL-90 

RRL-95 

RRL-99 

RRL-100 

RRL-101 

RTI-251S-T1 

RW  1631.87 

RW-CI57-3U1 

SAC-59 

SAM  AR-3-61 

SAN- 1003 

SAN -1004 

8AN-1009 

SAN-1022 

SAO  SR-83  superseded 

SAO  SR-95 

SAO  SR-96 

SAO  SR-100 

SAO  SR-IOI 

SAOSR-I02 

SAO  SR-103 

SAO  SR-104 

SAO  SR-106 

SAO  SR-I07 

SAO  SR-106 

SAO  SR-109 

SAOSR-110 

SAO  8R-I11 

SAO  8R-112 

SAOSR-I13 

SAOSR-114 

SAOSR-I15 

SAO  SR-1I6 

SAO  SR- 118 

SAOSR-I19 
SAOSR-122 
SAO  SR- 123 
I  SAO  SR-124 
SC-4459(RR) 
SC-4642(RR) 
SC-4675(RR) 
SC-4482(M) 
SC-4689(RR) 
SC-4709(RH) 
SC-4728(RR) 
SC-4733(M) 
SC-4735(RR) 
SC-4737(M1 
SC-4747(RR) 
SC-4752(RR) 
8C-4759(RR) 
SC-4764(RR) 
8C-4776(RR) 
SC-4777(RR) 
SC-4781(RR) 
SC-4784(RH) 
SC-4903(RR) 
SC-4905(RR) 
SC-49U(RH) 
SCDC-922 
SCDC-966 
SCDC-2036 


SCDC 
SCDC 
SCDC 
SCDC 
SCDC 
SCDC- 
SCDC- 
SCDC- 
SCDC- 
SCDC- 
SCDC- 
SCDC- 
SCDC- 
SCDC- 
SCDC- 
SCDC- 
SCDC- 

scnc- 

SCDC- 

SCDC- 

SCDC- 

SCDC- 

SCDC- 

SCDC- 

SCDC- 

SCDC 

SCDC 

SCDC 


-2440 
-2S00 
-2521 

-2587 
-2602X 
-2609 
■2418 
■2673 
■2685 
■2686 
■2727 
•2738 
■2742 
•2827 
2843 
2846 
•2871 
289? 
29U 
2933 
2935 
2939 
2967 
2968 
29x3 
2985 
2994 
2996 
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33 
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23 
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4 

4 
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IS 
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IS 
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81 

as 

88 
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3 
7 
3 
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S 

81 
8 

a 

4 

13 
14 
14 
14 
14 
80 
23 
IS 
22 
20 

as 

1 

3 

It 

I 
11 
10 
13 
IS 
11 

9 

2 

1 
U 
19 

I 

S 
13 

9 
28 
10 

7 

9 

9 
17 
17 
19 
19 
17 
17 
19 
19 
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at 

St 

80 

S3 

6 

4 

4 

'40 

18 

St 

45 

4 

4 

48 

42 

38 

21 

I 

1 

IS 

10 

s 

1 
1 
I 

1 
1 
1 

18 

1 

1 

IS 

IS 

10 

II 

10 

1 

18 

I 

9 

9 

84 

24 

38 

1 

11 

84 

80 

18 

31 

43 

14 

SO 

8 

SO 
40 
SO 
14 
14 
4 
37 
10 
80 
8 
10 

SO 
4 

IS 

IS 
8 

18 
8 

83 

38 

40 
4 

81 

10 
•  87 

81 
8 

89 

SO 
I 

84 
9 

10 

86 

24 

28 

44 

24 

23 
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Number 


laaue 


??l?s 


NUmbtr 


-1010 
SCDC-SIMa 
KDR-B-ei.  a^ipl. 
■CDR-lTO-62 
•CDII->74-62 
■CMC-M* 

■CIt-13  M*  SCR-407 
SCK-ttS,   r«v. 
■CB-ttlA 
aCM-MSA 

•CB-iia 

■CB-SK 
•CB-SIT 
■Cll-47t 
IS 


■HMOO, 

■CB-aoi 
ac»-su 
•CB-srr 
acit-sss 
■ca-M« 
ao-MS 

SCB-SSS 

aciussg 

■CR-SM 
SCR-5M 


8CII-41I 
8C1I-41T 

■cm-«4i 
acii-44S 
acii-45a 

SCII-479 

acTM-Mjnj) 

8CT1I-14-<2(14) 
aCTM-21-«0-81 
aCTM-21-eS(24) 

■CT1I-M-«2(2S) 

■CTll-45-e2(29) 

SCT1«-4«^I(14) 

■CT1I-T1-«1(M) 

BCm-Tl -63(14) 

Kmi-74-<2ri3) 

aCTll-tl-S8(Sl) 

SCTIf-«l -82(71) 

■CT1l-«7-62(73) 

■CTIi-10O>«3-81 

■CTlt.iat-«2(14) 

•CTM-lSt-<2(71) 

KT1I-139-«2(11) 

aCTll-144-«3(a4) 

SCTli-147-«J(73) 

aCTM-l6a-«0(34) 

aCT1i-170-62(2S) 

■CT1t-193-«2rr3) 

SCTM-a08-62(53) 

8CTII-214-62(13) 

aCTM-21»-62a3) 

■CTll-2aO-«2a3) 

■CTll-234-62(ll) 

■CTll-230-«2(I4) 

aCTM-333-«2(14) 

8CTM-23S-61-82 

aCTll-a49-61(14) 

aCTM-2Sl -62(24) 

aCTM-2S8-61(72) 

scTM-aao-6aa2) 

■CTM-1M-62(14) 
aCTM- 333-61(14) 
■CTlf-3M-«I(73) 
8CTM-374-61(14) 
aDC8P-771 
■XL  62-021 
am.  62-023 
SEL  63-018 
8EL  62-029 
SEL  62-031 
SXL  63-040 
8KL63-042 
SXL  63-046 
SSL  61-053 
SEL  61-008 
SEL  63-064 
BEL  63-066 
SEL  63-067 
SEL  63-068 
SEL63-07S 
SELU-077 
SEL  63-079 
SEL  63-060 


19 

9 

SEL  63-092 

16 

S6 

SRI-2484,    FR,   pt.   1 

17 

18 

SEL  62-093 

14 

13 

SRI-3484.    FR,  pt.  2 

3 

16 

SEL  62-097 

SI 

16 

SRl-3e5«-l 

3 

16 

SEL  62-107 

M 

IS 

SRI-2««I-19 

30 

34 

SEL  TR-177-3 

SI 

16 

SRI-2e81-23 

11 

36 

SEL  TR-66 

T 

16 

SRI-3045 

10 

16 

SEL  TR-155-4 

11 

14 

SRI-30ei-3 

11 

34 

SEL  TR- 156-7 

T 

16 

8RI-3191-1 

13 

34 

SEL  TR-176-1 

19 

SO 

SRI-3191-3 

n 

35 

SEL  TR-1 76-2 

19 

SO 

SRl-3191-3 

13 

10 

SEL  TR-177-2 

19 

40 

SRI-3244.    FR 

10 

18 

SEL  TR.211-3 

19 

14 

SRl-3289-2 

7 

r 

SEL  TR-2S1-2 

10 

SO 

SR1-S594-S 

15 

35 

SEL  TR-310-1 

9 

11 

SRI-3653-FR,   pt.   1 

11 

30 

SEL  TR-3S2-2 

• 

tl 

SR1-S652.    FR,   pt.2 

«» 

13 

SEL  TR-384-1 

• 

11 

SRI-S773 

1 

I 

SELTR-J85-1 

9 

"    11 

SRI-3915-3 

11 

1 

SEL  TR-S56-1 

IS 

IS 

SRI-3994-3 

19 

13 

SEL  TR-1S13-1 

14 

IS 

SR1-4080-FR 

9 

4 

SEL  TR-1556-1 

11 

so 

SRI  PAL'-4151 

I 

39 

SELTR-180S-1 

IS 

IS 

SRU-65 

1 

38 

SEL  TR-ie04-l 

• 

10 

8R1A-101 

5 

10 

SEL  TR-ieiO-1 

16 

14 

SRIB5301-1259-XVI 

14 

14 

SEL  TR-16n-l 

14 

IS 

SRIB5460-1259-XW 

14 

14 

SEL  TR-1654-2 

SS 

40 

SRIB  5500-1 259-X7( 

11 

16 

SEL  TR-1710-1 

11 

SO 

SRIB5511-1190-XX1V 

11 

16 

SEL  TR-1802.1 

M 

M 

SRIB  5558-1 259-XX1 

11 

31 

SEL  TR-2106-3 

M 

IS 

SRIB5597-125»-XXn 

n 

1 

SEL  TR-2250-1 

14 

SS 

SRIB  563H-1 409-1 

M 

'     19 

SEP-260 

U 

16 

SRIB  563(4-1410-1 

14 

14 

SEP  RN-3SS 

SI 

SS 

SRIB  5656-1 259- XXin 

13 

10 

SEP  RN-396 

19 

SS 

SRIB  5948-1 25»-XXVin 

13 

13 

SEPTR-59-203.1 

5 

43 

SRIB  5957-14n-IV 

13 

50 

SEP  YD57-6-11  lupcrsmled 

5 

43 

SRIB  6228-1 246-XI 

17 

10 

SF-92A 

13 

13 

SiK>-72 

13 

10 

SED  Lab*.   Inc.   Union,   N.J. 

5 

15 

sno-73 

14 

8 

SG-21   U  (St«Tial  generator) 

15 

7 

SltO-74 

J7 

6 

9G-31   V  (SlfTUl  gmcrMor) 

15 

8 

SIK>-75 

1 

16 

SID-63-6S8-2 

13 

SS 

SM)-76 

u 

44 

SlG-730-3 

1 

44 

8RO-77 

11 

16 

SIO  R£F-54-31 

M 

4S 

SK>-78 

17 

n 

SIT(DL)  922 

IT 

IS 

sno-a 

IT 

IS 

Srr(DL)  923 

IT 

19 

SIIO-91 

9 

17 

SlT(DL)-LR-488 

SS 

S4 

sac-mj^ 

19 

14 

8IT-P-17(8  60) 

IS 

SI 

S9C-144( 

M 

9 

SIT-P-S0(1  61) 

• 

n 

88C-145 

3 

10 

SIT-P69<S/62) 

9 

4S 

S8C-147 

5 

38 

SIT-P-82(1  63) 

SS 

40 

sac-148 

St 

36 

SIT-P.85(1,'63) 

13 

40 

S8C-149 

n 

16 

SL-1812 

11 

r 

S8C-150 

a 

14 

SL-1925 

11 

39 

S9C-191 

s 

aa 

8L-1949 

6 

43 

S8C-154 

10 

18 

SL- 1 974-1 

f 

43 

S8C-1S7 

n 

as 

SL-1974-2 

• 

43 

SSC-158 

13 

31 

SL-1974-3 

SS 

43 

S8L-3-13 

IS 

10 

.<n,AC-l 

S4 

33 

SSL(UCI-3-24 

9 

8 

.    SLAC.2 

11 

39 

S8L(UC)-3-25 

U 

SO 

SLAC-3 

11 

39 

SSL(UC)-4-7 

10 

S6 

SLAC-4 

11 

96 

S8L(UC)-4.8 

as 

ae 

SLAC-S             » 

IS 

IT 

ST-3A  oscUloacopfs 

IS 

14 

SI.Ar-6 

11 

36 

ST  9-2601-1 

IS 

14 

SLAC-7 

IS 

17 

STL-6112 

11 

3S 

SLAC-8 

IS 

17 

STL  6659-6016- RU-000 

17 

14 

8LAC-9 

14 

39 

STL  8669-6OO2-Rt'-0OO 

IS 

sa 

SLAC-10 

SS 

SB 

STL  9689-6001 -Rt'-OOO 

SI 

n 

SLAC-U 

IS 

IT 

8TLM00-6002-RU-000 

9 

so 

SLAC-13 

IS 

IT 

STL-8967-6004- Rt'-OOO 

as 

as 

SLAC-13 

IS 

16 

STL-8977-6022- RU-000 

IS 

SLAC-14 

IS 

IT 

ffTL-8987-0001  -  RU-000 

IT 

8LAC-15 

SS 

SS 

STL-9990-6420-RU-000 

S4 

8LAC-16 

SS 

36 

STL  EM  8-7 

IS 

SLAC  M-292 

11 

39 

STL   EM  8-8 

IS 

SM-2 

19 

31 

STL   EM  8-9 

II 

8M-23  9 

IS 

19 

STL   EM  8-14 

19 

aMSATR-6 

• 

7 

STL   EM  8-15 

S3- 

flMSASR-9 

SI 

19 

STL   EM  9-16 

M 

9|>*rry  5224-1070 

9 

10 

STL  CM  TR-0165-00S59 

19 

Sperrjr  5224-1075 

0 

10 

STL  CM  TR-01 65-00360 

14 

9p«rry  5224-1081 

• 

10 

STL  CM  TR-016S-00430 

16 

Spcrrv  5224-1088 

9 

10 

STL  CM  TR.0165-00431 

11 

aparrr  5224-1137 

9 

30 

STL  CM  TR-0165-0O438 

16 

SfTTj  CA-4251-0160.  *.I 

9 

13 

STL  CM  TR-0165-00445 

14 

Sparrr  CA-41S 1-0160.  v. 2 

9 

11 

STL  TR-60-0000-09123 

19 

SPIA,  PP8,  pt.  1 

SS 

3 

SUDAER-133 

19 

SPIA  PP8,   pt.  2 

SS 

14 

SUDAER-133 

9 

8«ildDEL-12-P 

10 

19 

SLT)AER-I45 

16 

8RAI  Pub-12 

16 

1 

Sin-62-14 

10 

SRAI  Pub-16 

19 

1 

Sin-62-23-A 

11 

SRC  6-A-62-6 

3 

10 

SUI  62-23-B 

19 

SW  335-3 

16 

14 

SUI  82-24 

16 

SRI-B89,    FP 

S3 

13 

SUI  82-27 

19 

so 

SRI- 1 125 

SS 

U 

Sin  62-28 

1 

II 

SRI- 2294.    FR 

IS 

n 

SUI  62-31 

0 
6 
1 
SS 
SS 
SI 
SS 
14 
16 
16 
T 
SS 
16 
15 
19 
IT 
T 
T 
16 
IT 
SS 
SS 
16 
IT 
IT 
17 
17 
16 
19 
19 
16 
21 
33 
6 
1 
4 
6 
SI 
16 
SS 
IS 
S4 
S4 
14 
IS 
9 
17 
SO 
SO 
10 
16 
11 
SS 

aa 

13 
9 

IS 
17 
IS 
SO 
34 

9 
IS 
17 
17 
16 
12 
24 

2 
21 
20 
SO 
SI 

so 

SO 
10 
20 
21 
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8             4     NAA-SR- 

19 

29     TID-17964 

7362 

19 

30     NAA-SR- 

8          18     NAA-SR- 

7875 

7400 

19 

31     NAA-SR- 

9           23     NAA-SR- 

MEMO- 

7637 

2908 

9          27     NAA-SR- 

19, 

31     NAA-SR- 

7136 

Memo- 
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19 

36     NAA-SR- 

9           29     NAA-SR- 

Memo- 

6514 

7871 
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Atomics  International, 

Canoga  Park.  CaUI. 

(con.) 

20 

37     AI-P-1167 

• 

20 

37     NAA-SR- 
7541 

21 

7     NAA-SR- 
Mcmo- 

7524 

21 

7     NAA-SR- 
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7673 

21 

28     NAA-SR- 
Memo- 
7403 

21 

29     NAA-SR- 

Memo- 
7675 

.21 

29     NAA-SR- 
Memo- 
767« 

21 

29     NAA-SR- 

- 

Memo- 
7824 

22 

4     NAA-SR- 

7918 

22 

24     TID-18117 

22 

31     NAA-SR- 
MEMO- 

7776 

22 

S3     NAA-8R- 
MEMO- 

7577 

22 

34     NAA-SR- 
MEMO- 

7723 

22 

34     NAA-SR- 
MEMO- 

7813 

x22 

34     NAA-SR- 
MEMO- 

7872 

^^^ 

•^    22 

34     NAA-SR- 
8304 

22 

34     NAA-SR- 

" 

MEMO- 

7804 

22 

42     NAA-SR- 
MEMO- 

7815 

23 

21     NAA-SR- 
MEMO- 

8035 

23 

23     TID-18116 

23 

25     NAA-SR- 
MEMO- 

8336 

23 

31     NAA-SR- 
6309 

33 

37     NAA-SR- 
MEMO- 

7512 

23 

37     NAA-SR- 
MEMO- 

8151 

23 

37     NAA-SR- 
8225 

23 

37     NAA-SR- 
8401 

- 

23 

37     NAA-SR- 
8412 

23 

37     NAA-SR- 
8468 

23 

37     NAA-SR- 
MEMO- 
8528 

23 

38     NAA-SR- 
MEMO- 

7527 

U 

38     NAA-SR- 

3740 

S3 

48    NAA-SR- 
8235 

24 
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24 
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7861 
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FtHMWIOB, 

24 

26 

NAA-SR- 
MEMO- 

(con.) 

24 

37 

NAA-SR-               Swarthmore, 
MEMO- 

Pa.  (con.)     g           48     110-17067 
17          43     PB  163  295 

6836 

7521                 Batli  Iron  Worfea  Corp  , 

24 

16 

TID-17310 

24 

37 

NAA-SR-                MalM 

S3          14     PB  163  776 

24 

r 

NAA-SR- 
MEMO- 

MEMO-           BatteU*  Memorial  hat 

'7982                      Columbua.   OtUo                     8           21      PB  161  700 

1522 
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1           17     PB  161  311 

24 

29 

NAA-SR- 

Center,   Purdo*  U. . 

1           22     BMI-1277 

MEMO- 
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• 

IS 

NASAN6S- 

1           30     BMI-X-207 

3518 

11064 

2          29     BMI-1592 

24 

30 

AI-66M 

15 

7 

NASAN63- 

3           20     BMI-1594 

24 

35 

NAA-SR- 
MEMO- 

AVCO-Everett  Re- 

11066 

S           10     BMI-APDA 

660 

7878 

•earch  Lati  .Maat 

2 

25 

AO- 279  094 

4          10     BMI-X-170 

24 

35 

NAA-SR- 

Arlatlon  Craah  Injury 

(Del.   ) 

MEMO- 

Reaearcli.   Ptweniz,  Arlx.  4 

6 

AD- 166  410 

5             6     PB  161  510 

8018 

4 

6 

AD- 173  094 

5           15     PB  161  506 

24 

35 

NAA-SR- 

4 

6 

AO-r4  906 

5           15     PB  161  514 

MEMO- 

4 

7 

AD- 165  868 

5          26     PB  162  509 

8041 

Arlatlon  Gaa  Turbine 

5           26     PB  162  511 

24 

3S 

NAA-SR- 
MEMO- 
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5          26     PB  162  512 
5           16     PB  161  513 

8055 

Pa. 

11 

17 
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-4 

24 

35 

NAA-SR- 
MLMO- 
80ti» 

Aviation  Medical 
.Accelerauon  Isb. . 
Stval  Air  Development 

5           35     BMI-X-188 
5          35     BMI-X-195 
S          35     BIO-X- 

24 

35 

^AA-^rt- 
MEMo 

Center.  JohnavUle.    Pa 
latlun  Psycbotofy  Lab 

9 

5 

PB  162  854 

10003 
5          36     BMI-X- 

808» 

U. .   of  nUnoU,   Urbana 

11 

1 

PB  161  917 

10006 

24 

35 

NAA-SR- 

Babcock  and  Wilcox  Co  . 

i          36     BMI-X- 

MEMO- 

Lynchburj    Va. 

1 

30 

BAW-lg3 

lOOOT 

8195 

3 

20 

BAW-1259 

5          36     BMI-X- 

24 

35 

NAA-SR- 

6 

34 

TU>-I7308 

lOOM 

MEMO- 

6 

39 

BAW-1244 

i          41     BMI-X- 

S279 

6 

39 

mo- 14040 

210 

24 

36 

NAA-SR- 

6 

39 

•nD-17268 

6            8     BMI-X- 

3220 

6 

39 

TID- 17270 

10019 

24 

36 

NAA-SR- 

6 

39 

IU>- 17271 

•            9     BM-X- 

MEMO- 

6 

39 

TID-17281 

10021 

477 

6 

3« 

TID-17282 

•          16     BMI-1579 

24 

36 

NAA-SR- 

6 

39 

TID- 17290 

•          SI      BMI-X- 

MEMO- 

13 

23 

BAW-12e0 

10016 

5001 

13 

23 

BAW-1262 

•          S4     BMI-X- 

24 

36 

NAA-SR- 

14 

36 

BAW-1243 

10017 
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15 

19 

BAW-1266 

6          39     BMI-X- 
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19 

31 

IDO-24041 
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24 

3« 
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NAA-SR- 

19 

31 

IDO-24041, 
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1         35     BMI-IMS 

(Oai.  ) 

MEMO- 

19 

31 

IOO-24042 

7         35     B»a-lS»6 

7343 

19 

31 

TID-18029 

(Del.   ) 

24 

36 

NAA-SR- 

20 

36 

BAW-12e8 

7           35     BMI-IS97 

MEMO- 

21 

35 

BAW-1181 

7           35     BMI-1598 

7594 

22 

34 

BAW-iri 

7           35     BMI-1602 

24 

36 

NAA-SR- 

22 

34 

TID-ISOM 

7          43     PB  162  619 

'  MCMO- 

22 

34 

TU>-18064 

8             4     TID-7643 

7879 

22 

34 

TID- 18076 
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24 

36 
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23 

38 

IDO-24041 
(auppl.    1) 

8           18     BM1-IS93 
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24 

37 
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36 
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1 

IS 

TID- 16753 

•          11     PBl«aS43 

7952 

24 

32 

TID-18162 

9           11     PB  161  844 

24 

36 

NAA-SR- 
MEMO- 

Balrd-Alomic  Inc. , 

24 

32 

TID- 18409 

9           11     PB  161  845 
9           11     PB  161  846 

7953 

Cambrtdge,   Maaa. 

14 

41 

PB  163  134 

9           30     BMI-1569 

24 

36 

NAA-SR- 

Baldwin- Lima- Hamilton 

(Del.    1 

MEMO- 
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5 

19 
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9           30     BMI-1601 
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24 
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»           36     PB  181  474 

MEMO- 
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20 
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24 

36 
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12 

23 

WT-1114 
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MEMO- 

14 

14 
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14 

14 
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24 
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15 

PB  163  139 
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(Del.) 
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36 
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36 
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Foundation, 

14          30     BMI-1616 
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Suttima  Bay.   Mich. 
Bell  Aeroayatema  Co. 
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21 
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22 
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26 
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23 
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23 
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23 

38 

23 

38 

23 

38 
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47 

24 

14 

24 

17 

24 

28 

24 

29 

24 


23 
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15 

22 

22 

23 

9 
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(Del.  ) 
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37 

37 
37 
14 
19 
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itidlji  Syatem*  Dlv.. 
I  endu  Corp. , 
'  nn  Arbor.   Mich. 
B  ■  Tren  L'    (N  urwar ) 
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4e«t 

Bj^la  Alumlr  Power  IM> 
'  ltabur»h.   Pa. 
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16 
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13 
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13 
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15 
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27 
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28 
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29 
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8 

9 

12 

12 
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10 

22 
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2 
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3 

3 

3 

4 
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4 

5 

5 

6 
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6 
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27     AD-168  821 
3     TID- 18010 
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30     WAPD-T- 
1402 

26     WAPD-TM- 
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29     WAPD-256 
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16  WAPD-TM- 
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20     WAPD-T- 
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16     WAPD-TM- 
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IH     WAPD-MRP 
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31     WAPD-T- 

1459 
36     WAPI>-PWR- 

TE-118 
34     WAPD-TM- 

324 
39     WAPD-263 
39     WAPD-BT- 

26 
26     WAPD-T- 

1531 
39     WAPT-T- 

1280 
24     WAPD-T- 
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26  WAI'D-TM- 

3^5 

27  WAPD-T- 

1305 

30     WAPD-TM- 
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11 
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13 

13 

13 

13 

13 

13 
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13 

13 

14 
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14 

14 

14 

17 

17 
17 


17 

17 

17 
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19 

19 

19 

19 

19 

19 

21 

21 

21 

21 

22 

22 

22 

22 

22 

22 

22 

22 

22 
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23 


26     WAPD-T- 

1390 
26     WAPD-T- 

1406 
36     WAPD-W4 
36     WAPD-MRP- 

100 
15     WAPD-T- 

1335 
17     WAPD-T- 

1534 
17     WAPD-TM- 

352 
23     WAPD-MRP- 

101 
23     WAPD-PWR- 

TE-99 
13     WAPD-T- 

1225 
23     WAPD-TM- 

323 

23     WAPD-TM- 

330 

23  WAPD-TM- 
337 

24  WAPI>-272 
24     WAPD-BT- 

27 
24  WAPD-TM- 

342 
34  WAPD-TM- 

364 
37  DLCS- 36402 
37  WAPD-TM- 

332 
37  WAPD-TM- 

350 
37  WAPD-TM- 

363 
24     WAPD-R 
(WB)-l 
27     WAPD-230_^ 
34     WAPD-T- 

1457 
34     WAPD-T- 

■  1481 
39     WAPD-BT- 

28 
39     WAPD-T- 
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26     WAPD-T- 
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30     WAPD-PVl-n- 
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32     WAPD-MRP 
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32     WAPD-PWR- 
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TE-74 
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38 
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M 
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W\M. 

11 
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25 
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22 

PB  162  321- 
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22 

1 
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9 
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10 
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39 
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2 
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11 
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10 
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2 
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33 
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33 
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11 

IS 
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16 
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30 
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24 
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17 

22 
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1 
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7 

NASA  N62- 
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4 
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Research  Inat.,  Norman 

Hs'h  Temperature 
Materials,  Inc., 
Boston,   Maas. 
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6  TID-17666 

44  PB181  915 


NASA  N63- 

13091 
NASA  N63- 

18497 
NASA  N63- 

13280 


1      NASA  N62- 

12446 
1      NASA  N63- 

14901 


26 
26 
10 
16 
17 
17 
18 
18 
30 
32 


HEPL-267 
HEPL-266 
PB  162  378 
PB  162  379 
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TID-18418 


AD-279  943 
AD-369  127 
PB  162  002 
PB  163  003 
PB  163  0O4 
AD-277  165 
AD-277  168 
AD-299  830 
PB  163  332 


2     TID-16978, 
1      TID-18161 


26     PB  163  101-1 


9 

26 

PB  162  774 

14 

17 

PB  163  106 

16 

28 

AD-388  546 

17 

19 

PB  163  289 

17 
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SAN-1009 

12 

5 

PB  162  994 

PB  162  503 

PB  162  904 
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23 

4 

TID- 18019 

40 

NYO- 10495 

23 

4 

TID-18021 

Istttuto  Naxlonale  dl 

Mematlonal  Buatnaaa 
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Otaerratory,  ColumtaU 
v..  Pallaadea.  N    Y 


6 

17 
18 
18 
11 

14 


Laagley  Weaearch 
Cealcr.  National 
Acronaatica  and 
aiiace  Administration 
Uagtay  SUtlon.  Va. 


3     AD-r9  106 


39     TID-16717 


34     PB  161  406 


9     TID-16064 
6     NASA  N61- 
16649 
39     NYD-9934 

(Vol.  I) 
39     NYO-99S4 

(Vol.  m) 

(Elt.  ) 

10     TID-I7302 

8     TID-16991 

8     NYD-10300 

8     TID- 18002 

19     NASANeS- 

18190 
13     TlD-18419 


7     MASAN61- 

19411 
7     NAaAN61- 

19764 
7     NASANtS- 

16100 
7     NA8AN61- 

lt6M 
7     NASA  Ntl- 

lt779 
19     NASANtl- 

19431 
19     NASANtl- 

ItlOS 
19     NA«ANtl- 

ItlOS 
19    MASANta- 


15    NAIAMtS- 

ittaa 

IT    MAMNta- 

Itl04 
SI     NASA  N6S- 

ItOOt 
7     NASAN6S- 

ItSM 
II     NASA  NtS- 

16513 
11     NASANtl- 

15514 
11     NASA  N61- 

16515 
;i     NASA  N61- 

17379 
11    NASAN61- 

17378 
SO    NASAN61- 

16701 
10    NASANtl- 

lt711 
SO    NASAN61- 

17374 
S4     NASAN61- 

17749 
19     GPONASl. 

11106 
19     NASAN61- 

16196 
19     NASAN61- 

16837 
IS     NASAN61- 

17377 
33     GPONASl. 

13:111 
1     NASAN63- 

10616 
10     NASAN63- 

10939 
10    NASAN63- 

10684 


Sourea 


Laagley  Reaaarch 
Canter,  National 
Aeronautic*  and 
Sparc  Admlnlatration 
Langley  Station.   Va. 
(con.) 


Issue  Pagc^      tkunber 


9 

5 

9 

9 

9 

9 

9 

9 

i 

9 

9 

6 

6 

6 

6 

6 

e 


S-1 


10 
20 
20 
21 
28 
28 
28 
28 
29 
29 
29 
9 
13 
22 
23 
23 
23 
23 
23 
23 
27 
28 
30 
31 
31 
31 
2 
9 
11 
11 
11 
11 
20 
21 
29 
29 
29 
29 
34 
9 
9 
13 
19 
19 


NASAN63- 

10328 
NASA  N83- 

10329 
NASAN63- 

10690 
NASAN63- 

10178 
NASAN63- 

10179 
NASAN63- 

10199 
NASAN63- 

10209 
NASAN63- 

10937 
NASAN63- 

10200 
NASANeS- 

10206 
NASAN63- 

10618 
NASAN63- 

11619 
NASAN61- 

16810 
NASA  N63- 

10799 
NASAN63- 

10797 
NASAN63- 

10798 
NASAN63- 

10799 
NASAN63- 

10904 
NASAN63- 

10968 
NASAN63- 

11122 
NASAN63- 

10966 
NASAN63- 

11620 
NASAN63- 

10604 
NASAN63- 

10794 
NASAN63- 

10967 
NASAN63-- 

11614 
NASAN63- 

12244 
NASAN63- 

12986 
NASAN63- 

12004 
NASAN63- 

11143 
NASAN63- 

11497 
NASAN63- 

11900 
NA8AN63- 

11986 
NASAN63- 

11146 
NASAN63- 

11846 
NASAN63- 

12287 
NASAN63- 

12496 
NASAN63- 

12990 
NASAN63- 

12194 
NASAN63- 

11992 
NASAN63- 

11703 
NASAN62- 

71890 
NASAN62- 

71003 
NASAN62- 
12916 


Source 


Langley  Research 
Center,  National 
Aeronautics  and 
Space  Administration 
Lai«ley  Station,  Va. 
(con.) 


Issue  Page  S       Number 


10 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

11 

11 

11 

n 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

12 
12 
12 
12 
12 
12 
12 
12 


21 


21 


21 


20    NASAN62- 

14926 
20     NASA  N 62- 

71885 
20    NASA  N 62- 

71896 
20    NASA  N62- 

71939 
20     NASAN62- 

71962 
20    NASA  N 62- 

72017 
20    NASAN63- 

12933 
20    NASAN63- 
12480 
NASA  N 62- 

71829 
NASA  N 62-. 

71848 
NASA  N 62- 
12911 
6     NASAN63 

12920 
6     NASAN63- 

12646 
13     NASAN63- 

13901 
13     NASA  N 63- 
13907 

13  NASAN63- 

13910 

14  NASAN63- 

12999 
14     GPONASl. 

12:138 
14     GPONASl. 

12:137 
14     NASAN63- 

13900 
14     NASANeS- 

13902 
14     NASAN6S-. 

13903 
14     NASAN63- 

13906 
14     NASAN63- 

13906 
14     NASA  N 63- 

13909 
17     NASAN63- 

13896 
27     NASAN63- 

12919 
27     NASAN63- 

12934 
27     NASAN63- 

12991 
27     NASAN63- 

12992 
27     NASAN63- 

12910 

27  NASAN63- 

13898 
n     GPONASl. 
12:124 

28  NASAN63- 

13897 

39  GPONASl. 

12:92 

40  NASAN63- 

11131 
14     NASAN63- 

12990 
14    NASAN63- 

13099 
19     NASAN6S- 

12763 
24     NA8AN63- 

12919 
24     NASA  N63- 

129r 
24     NAS^N63- 

13098 

24  NASA  N63- 

13108 

25  NASA  N63- 

12914 


aDurcK 

UMi 

PU*S       NUmbar 

9oure* 

U»ue  l^e  S       NUinber 

Source 

Uauc  Page  S       Mnnber 

Lan(l*7  RMvarrh 
Cenltr.  NaUonal 
Acronatica  and 
Spare  Admlnlstnilton 

(con. ) 

Lancley  Rcaearch 
Center.  National 
Aeronalica  and 
Space  Adminlatratlon 

Langley  Reaearcb 
Center.  National 
Aerunatic*  and 
Space  Adminlatratlon 

Lanfley  Station.  Va 

Lanfley  SlaUon    Va 

12 

29 

NASAN63- 

(con. ) 

14 

28     NASA  N63- 

(con. ) 

17 

16     NASAN63- 

12917 

15235 

15562 

• 

11 

n 

NASAN63- 
12918 

14 

29    NASAN63- 

10950 

17 

16     NASAN63- 
15772 

12 

25 

NASAN63- 
12952 

14 

29     NASA  N63- 
12533 

17 

16     NASAN63- 

15779 

12 

25 

NASAN63- 
12953 

14 

29     NASANSS- 
12557 

17 

16     NASAN63- 
16289 

12 

zs 

NASAN63- 
13911 

14 

29     NASAN63- 
13261 

17 

16     NASAN63- 
16427 

12 

30 

NASAN63- 
13183 

14 

29.  NASAN63- 
13516 

17 

16     NASAN63- 
16991 

13 

14 

NASAN63- 
13792 

14 

29    NASAN63- 
13717 

17 

21     NASANe3- 
16297 

13 
13 

14 
14 

NASAN63- 

13950 
NASA  N63- 

14207 

14 
14 

29     NASAN63- 
14252 

29    NASAN63- 

17 
17 

28     NASAN63- 

12499 
28     NASAN63- 

13 

14 

NASAN63- 
14427 

14 

15389 
40     NASAN63- 

17 

16186 
28     NASA  N63- 

.'« 

11 

NASAN63- 
15241 

9 

14 

15472 
40     NASAN63- 

17 

16428 
28     NASA  N 62- 

14 

15 

NASAN63- 
13219 

15 

15501 
14     NASAN63- 

17 

16471 
28     NASAN63- 

14 

15 

NASAN63- 
15051 

!• 

15462 
9     NASAN63- 

17 

17302 
2»     NASAN63- 

14 

15 

NASAN63- 
15236 

16 

12558 
10     NASAN63- 

17 

10991 
29     NASAN63- 

M 

15 

NASAN63- 
15306 

16 

12500 
m     NASAN63- 

• 

17 

13874 
29     NASA  N63- 

y 

14 

15 

NASAN63- 

15308 

•  16 

12560 
10     NASAN63- 

17 

13875 
29     NASAN63- 

14 
14 

16 
16 

SASAN62- 

16467 
NASAN63- 

13187 

16 
16 

13860 
16     NASAN63- 

12548 
16     NASAN63- 

17 
17 

13882 
29     NASAN63* 

13890 
29    NASANeS- 

l4 

16 

NASAN63- 
13188 

16 

12549 
16     NASAN63- 

17 

14278 
29     NASAN63- 

14 

14 

16 
16 

NASA  N63- 

13548 
NASAN63- 

13788 

16 
16 

12556 
16     NASAN63- 

13901 
16     NASAN63- 

17 
17 

15507 
29    NASAN63- 

15694 
29     NASAN63- 

14 
1^ 

14 

16 
16 
16 

NASA  N63- 

13790 
NASAN63- 

14811 
NASA  N«3- 

15302 

16 
16 

16 

13902 
16     NASAN63- 

13903 
IK     NASAN63- 

13906 
16     NASAN63- 

17 
17 
17 

15773 
29     NASAN63- 

16185 
29     NASAN63- 

16294 
29     NASA  N63- 

14 

16 

NASAN63- 

15304 

16 

IS&CM 
16     NASA  N63- 

17 

17301 
30    NASAN63- 

n 

18 

NASA  N63- 

14274 

16 

13909 
16     NASAN63- 

17 

15307 
30     NASAN63- 

14 

H 

NASAN63- 

1^050 

16 

13910 
16     NASAN63- 

17 

16295 
30     NASAN63- 

14 

■' 

NASA  N63- 
15056 

16 

139fll 
30     NASAN63- 

17 

16745 
31     NASA  N63- 

14 

21 

NASAN63- 
15303 

16 

12502 
31     NASA  N63- 

17 

17340 
45     NASAN63- 

14 

27 

NASAN63- 

13789 

16 

12497 
31     NASA  N63- 

18 

16164 
17     SASAN63- 

14 

27 

NASA  N63- 
15345 

16 

12498 
31     NASAN63- 

18 

14757 
17     NASAN63- 

14 
14 

28 
28 

NASAN63- 

lOSM 
NASANS3- 

12S01 

16 
16 

12555 
31     NASAN63- 

13897 
31     NASAN63- 

19 
19 

16992 
n     NASAN63- 

18134 
11     NASAN63- 

14 
14 

14 
14 
14 

28 
28 

28 
28 
28 

NAaAN63- 

12647 
NASANSS- 

13181 
NASA  N63- 

13185 
NASAN63- 

13186 
NASAN63- 

13562 

16 

16 
17 
17 
17 

13898 
31     NASAN63- 

13911 
31     NASAN63- 

15527 
3     NASA  N63- 

15707 
11     NASAN63- 

10533 
11     NASAN63- 

19 
19 
19 

la 

19 

18235 
17     NASAN63- 

18210 
20     NASAN63- 

17548 

23  NASAN63- 

18160 

24  NASA  N 63- 

18129 
24     NASAN63- 

14 
14 
14 
14 

28 
28 

28 
28 

NASAN63- 

13716 
NASAN63- 

13718 
NASA  N63- 

13756 
NASANe3- 

13791 

17 
17 
17 
17 

13866 
11     NASAN63- 

13868 
11     NASAN63- 

14271 
11     NASAN63- 

15774 
11     NASAN63- 

19 
19 
19 
19 

18136 
25     NASAN63- 

18234 
24     NASAN63- 

18132 

24  NASANe3- 

18211 

25  NASA  N63- 

14 

28 

NASA  N63- 
13986 

17 

16160 
16     NASAN63- 

19 

17545 
25     NASAN63- 

• 

14 

28 

NASA  N63- 
14589 

s- 

17 
122 

14682 
16     NASAN63- 
15305 

19 

18135 
25     NASAN63- 
18163 
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r 

laaue  Paje  S       Numbi  i                    Source                      I— at  P»<e  S       I*unbe'r                   Source 

Ume 

Paje  S       Number 

Langley  Rsaearch 

Langley  Research 

Lawrence  Radiation 

Center.  National 
Aeronatica  and 

Center.   National 
Aeronautic!  and 

Lab.,  U.  of  California 
Berkeley  (con.) 

4 
4 

20     UCRL-9S78 
22     UCRL- 10221 

Space  Adminlatratlon 

Spare  Administration 

(rev. ) 

Langley  SUlion,  Va. 

(COB.) 

19 

r     NASAN63 
18133 
3     NASAN63 

Lannley  Station,   Va. 
(con.)                                 «2 

26     NASAN63- 
16237 

4 
4 

22     UCRL-10230 
22     UCRL- 10277 

20 

22 

26     NASAN63- 
16240 

4 
4 

25  UCRL-9590 

26  UCRL- 10354 

20 

18665 
10     NASAN63 

22 

26     NASAN63- 
17165 

4 

5    ■ 

26     UCRL- 10386      . 
32     UCRL-9686 

20 

13862 
10     NASAN63 

22 

27     NASAN62- 
70296 

5 
5 

32  UCRL-10220 

33  UCRL- 10244 

20 

19277 
20     NASAN63 

19176 
20     NASAN63 

19276 
27     NASAN63 

22 

27     NASAN62- 
72002 

5 
5 

S3     UCRL-10259 
33     UCRL- 10286 

20 

22 

27     NASAN63- 
16137 

5 
5 

33  UCRL-10310 

34  UCRL-9200 

20 

22 

27     NASA  N 63- 
16140 

5 

(rev. ) 
34     UCRL- 10249 

20 

19275 
29     NASAN63 

22 

27     NASA  N63- 
16238 

5 
5 

34     UCRL-10251 
34     UCRL-10287 

20 

18773 
31     NASAN62 

22 

27     NASAN63- 
16239 

5 
5 

37  UCRL-6287 

38  UCRL-9553 

20 

71943 
31     NASA  N63 

22 

27     NASAN63- 
16241 

5 

38     UCRL-10222 
(rev. ) 

20 

13867 
31     NASAN63 

22 

27     NASAN63- 

19604                                                C 

5 
5 

39     UCRL-10337 
43     UCRL-9298    ' 

20 

13880 
31     NASAN63-                                                            " 

27     NASAN63- 
19607. 

5 

5 

43     UCRL-9517 
43     UCRL-9672 

' 

20 

18S00 
31     NASAN63-                                                           ■" 

27     NASAN63- 
19736 

6 
6 

10     UCRL-10448 
29     UCRL- 10278 

20 

18658 
31     NASAN63-                                                           " 

27     NASAN63- 
19737 

6 
6 

29     UCRL-10313 
33     UCRL- 10398 

20 
20 

18666 
32     SASAN63-                                                           " 

1S869 
32     NASAK63-                                                                " 

28     NASAN63- 

14757 
28     NASAN63- 
17990 

6 

6 
6 

35     UCRL-9036 

(rev.  ) 
35     UCRL-10216 
35     UCRL- 10217 

20 

17253 
32     NASAN6J 

22 

36     NASAN63- 
16139 

6 
6 

37     UCRL-9599 
37     UCRL-10280 

20 

18461 
32     NASAN6J-                                                                " 

25     NASAN63- 
13907 

6 
6 

37  UCRL-10374 

38  UCRL- 10266 

20 

18462 
32     NASAN6: 

24 

14     NASAN63- 
18043 

6 
6 

38     UCRL- 10356 
41     UCRL-10132 

20 

18463 
32     NASAN6: 

24 

17     GPONASl. 
12:115 

6 
6 

44     UCRL- 10225 
44     UCRL-10434 

20 

18467 
32     NASAN6: 

24 

17     GPO-NAS-1. 
12  129 

6 
6 

47     UCRL- 10377 
47     UCRL- 10411 

20 

18468 
32     NASANK 

18469 
32     NASAN6: 

24 

17     NASAN63- 
18904 

6 
6 

47  UCRL- 10422 

48  UCRL- 10200 

20 

24 

17     NASAN63- 
21893 

6 

48     UCRL- 10427 
2     UCRL-9805 

20 

18499 
32     NASANK 

18667 
32     NASA  N 6; 

18772 
32     NASAN6; 

Lawrence  Radiation 
Lab.     U.  of  California 

2     UCRL-10521 
4     UCRL-9705 

20 

Berkeley                              1 

19     UCRL-9227 
23      UCRL-9593 

5     UCRL-9699 
5     UCRL- 9887 

20 

j 

26     UCRL-10028 
28     UCRL-9529 

8     UCRL-9787 
29     UCRL- 10457 

20 

19178 
32     NASA  N 6. 

! 

28     UCRL-9624 
28     UCRL-9632 

30     UCRL-9647 
JO     UCRL-9808 

19180 

35     UCRL-9675 

30     UCRL-9828 

20 

32     NASAN6 

. 

35     UCRL- 10384 

30     UCRL-9885 

19278 

36     UCRL-9266 

32     UCRL-9774 

20 

33     NASAN6 

'  i 

36     UCRL-9404 

32     UCRL-9875 

17988 

27     UCRL-10334 

(vol.    1) 

20 

33     NASAN6 

.27     UCRL- 10342 

32     UCRL- 10440 

18889 

27     UCRL- 10348 

33     UCRL- 10275 

20 

33     NASAN6  4                                                                  , 

27     UCRL- 10349 

33     UCRL- 10439 

19279 

2 

28     UCRL-9052 

33     UCRL-9791 

20 

34     NASA  N6  If                                                                  , 

35     TID- 14725 

38     UCRL-10187 

18771 

3 

.  5     UCRL-10211 

36     UCRL- 10294 

20 

39     NASA  N6  If                                                                 j 

9     UCRL-6325 

40     UCRL-9792 

18652 

3 

IS     UCRL-6260 

41      UCRL-9726 

20 

41     NASA  N6  If                                                                  ] 

17     UCRL-9465 

43     UCRL-9802 

18659 

3 

17     UCRL-9575                     i'S 

43     UCRL- 10490 

20 

41     NASA  N6  If                                                           .       3 

17     UCRL- 10362 

3     UCRL-10350 

18770 

3 

19     UCRL-9231 

3     UCRL-10479 

10     NASA  N6  If                                                                  3 

19     UCRL-9413 

5     UCRL-10451 

19169 

3 

19     UCRL-9435 

17     UCRL- 10205 

10     NASA  N6  If                                                                  3 

19     UCRL-10069 

17     UCRL-10415 

19858 

2 

22     UCRL- 10233 

17     UCRL-10429 

24     NASA  N6  If                                                                  , 

22     UCRL- 10234 

17     UCRL-10474 

19608 

i 

23     UCRL-9318 

19     UCRL- 10378 

24     NASA  N6  If                                                                 j 

23     UCRL-9524 

19     UCRL-10461 

19609 

i 

25     UCRL -95  74 

21      UCRL-10460 

25     NASAN6Jf-                                                                 , 

25     UCRL-10431 

22     UCRL- 10477 

13870 

i 

2     UCRL-9284 

22     UCRL-10482 

25     NASAN6»f                                                                  ■ 

2     UCRL-9495 

7     UCRL-9e01 

13871 

i 

4     UCRL-9615 

34     UCRL-9819 

25     NASANfllf-                                                                 , 

'4     UCRL- 10352 

35     UCRL-9840 

19652 

i 

4     UCRL- 10397 

24     AD-281  470 

22 

17     NASANISf-                                                                 . 

7     UCRL- 10339 

3     UCRL-10575 

14758 

i 

16     UCRL-9568 

5     UCRL-lOOOe 

22 

20     NASA  N(  If-                                                                 ^ 

n      UCRL-9513 

5     UCRL- 10421 

12$21 

7     UCRL-10394 

^ 

S-123 

' 

Soorw 


tkonbcr 


Sourc* 


Lavrcne*  Radtattoa 
Lab..  U.  ol  California 
Bcrkclay  (cos.) 


Lawnnc*  RMllaUon 

Lawrence  Radlatlofi 

Lab..   U.  ofCalUornU 

Lab..  V.  of  California 

11 

36 

UCRL- 10631 

B»rk«U7  (coo. )                  22 

40 

UCRL- 10152 

LlTcrmorc  (con.) 

n 

S8 

UCRL-10S66 

23 

UCRL- 10743 

11 

39 

UCRL- 10497 

n 

UCRL- 10794 

11 

39 

UCRL- 10604 

n 

UCRL- 10724 

11 

39 

UCRL-10510 

as 

UCRL- 10683 

u 

2 

UCRL- 10357 

as 

UCRL-1049* 

la 

4 

UCRL-10117 

23 

UCRL- 10706 

M 

5 

UCRL- 10124 

23 

UCRL- 10706 

IS 

S 

UCRL- 10437 

23 

17 

UCRL- 10754 

11 

• 

UCRL-10141 

23 

23 

UCRL- 10755 

IS 

• 

UCRL- 10494 

23 

26 

UCRL- 10616 

u 

• 

UCRL-10S05 

23 

28 

UCRL- 10778 

IS 

9 

UCRL-9824 

23 

28 

UCRL- 10793 

IS 

IS 
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•*<riiijTM, 
M>>t««  ate  di«.    a 


OPHUlT   or   «M    mCaTlac    •kTITUn« 


lllV. 


a  o«c>Ti*a  atuUT  T«  uCTcaniac  t-«  ccovmic 
trricTS  o»  ataTMta   iiaF.MaaTioM  o«  civil  avia- 
Tiuik  oKaaTloNai  tcrMxic  ar^acTiet  To  •viaTiim 
raw»    l^aoCui'aTt   ataTHCt   I V(MnaTi>}<ii    co«r   a>HI  aacUMlaun 

aCMiriri  ot>m.u  >i<rM  i •^i.I'CiiT i ■■<)  *•■  l-wovi'),;^^     aariaui  laUMMICtl 

•CaTHtM    tTSTlM.  _-        S^ 

10  itlv.     I  "^     *^>_    taacXNCc  0*  atsiooak  iTaa.aiC5  m  aaini*! 

'•Ttauc  Li'Ti  14  ac>oi*>-  or  notchco  tot« 
acwfiNvif  vrci4tNS> 
ao-*««  11*  j|«.   IT 


•axTCNNat 

aaoioaacauCNCT  laTtaatataci 

DCaKariPN  n*  aN^ivMiatiUM  ro4  rxc  trrtcT|y« 
aNIINM*   TtxrcaaTUMt   ro*  ait  aNT(>M4  vl(«i'<i   a 
"UkTiTj-ic  ur  DlK*t.T(  a-«  al»T*fPuTco  ar 
MuactS.     a>-*L'tlt  or  «r  koim.  or   rtaatirauL  a-<u 
(•raaTtMCSTalat.  0HI6I1   Ik   thi  n.i   to  trt.n-tc 
rat.cuc<<T  a<>io> 
*o-«ee  t*t  j|».     » 


■aiacaarr 

r\.imn  TiariMa 

MMUklNv   «IMa.|TUt   4l<K/|at«>IT«    aS    IVLOC«tO 
■*   rlLOT    t»*i.>MTIIM    MU    taa*kt.    SIH. 

«*  ■■>  aM  liiv.  14 


Miaraaact 

OC*IM 

crri'tun  acoMTKic  raMaacTtHt  or  aviaTi'Hi 

CJaSTauCTIU*-. 


•atanuM* 
MMic  rant 


>  IkHT  aftaiaar  wnic  raTiaut  or  jfT  i^a^l. 
ao-M*  ••>  >il«>     I 


•«ia»\.«H(  fiMliC  OILS 
eanTaDiiuTiaM 

oCvCLorHraT  or  aaaaii^  iNkiauiiCiT  iriTra 
INCtuui<N  a  i«iaL  l>    OIL  tCTccToa  roa  ata-aarr 
^  r>l»l«(    TILS« 

Jl*.    >T 


>ia»\.MC   CINI««   Olt* 

■oaiTaat 

rt«U.or«(NT  or  aaaMi-^  iNktavaieiT  STtTrn 
laLiuul^ia  a  actac  l>    oil  LiTccToa  re*  aia>aarT 

tlKlNl    T|Lt« 

M  UIV.    *T 


nAltrnnvKt. 

*ia»t.a>«.  •wiMTtMNCt  M/WUMT  aT  Ma<t»ci4 
riu.0  r'M  rtaauaiiT  i»*). 
—  ■la*  »*»  Ji«>    t 


•aLMC 

•  I  00*111  »TIIT 

Taa<iiL*Tioi>  V  »o*(i»N  i<caa.aacH  on  the 

ankiTOSf'rTHi.a I s  aMi  cxc^icaL  amaLTlK  or   jlOC- 
wiLlN  aLiai. 
ao-aoo  110  Jiv.   la 


•at.«M 

CHftMi araT 

TaaniLATiON  ur  »uMEi.<h  MCSt.a«cii  aauaTit 
CMkricaL  aM«LraI«  vamta  ur  uiaTO-tic  adU'. 
ac  aw  ail  jiv.  1* 


lOCNTincaTtOM 

itoutrioM  a^u  iMvtsriaaTioN  or  jTaaim  or 

•ki*«C    e<HI«IT|ak   OTTI^UM   »aTf.s   Or    jaotTM   ^. 

T<«.iN  i^  asr  ao  utA'ifS  ciiTiaaaoc. 
••  Jl«.   la 


aaLWMIwa 

•iloaTfOM 

>-lii^   TtHtaaTuat   aalaaiiON  or  oltrcnac^  *ku- 
"IM.!-  roaot*t> 
ao-aaa  ass  ai*.  i? 


•actMlNun  a<xOTa 
*ac  aikoiita 

Taa<M.*Tia«i  or  »oati,^  ••tM.aacMi     aaaofaac 
aCLCl>ri  aiTM  aJoiTiCkat.  ahiMMi  STacao. 
as*  >>■«•  >• 


•acuniNun  tcLOva 
aowBCO  joiNTa 

CO<«>\altOai   mT    TLMSIut    SMCaM    aNO   tCL    STmC>>»Th« 

or  <r-i.i  aoT  a»-)2  'OMtsives  uM  n.j^t'*/'  tLLU' 

SMLIT. 

•o-t««  aaa  aiv.  i« 


aaaTKaaoLoaT 

*ojuaTi«irT  laaTCHOkoari 

Txt    t'rtfTI    0»     ONIaTIONt     IN    ai|«IITTf 

•^xSONaL  T-«(ai   aMj  aaciai.  FhaiaoN^TNT  an 
TMt  rt«raa>i«NCt.  or  -Li*a  collioc  STuoeaTs. 
*»oai  s«T  ai«.  aa 


•*NT|MN  a><Tia«OT  acaCTiOMS 
"Coicac  actcaaCH 

MNCTiCi   sfMOLUbiCi   aao  tiuCHCaieaL  tra. 
ON  viaaL  iNrecTiON  '-0  k'soecaiTaTioM. 
*o-aee  joa  uiv.  i» 


•aMTiacaa  t  aaTiaoeita 

T>»   Cjr   Ttsi   Ntl'-OO  jM.0    I«  aLOJO  oawi    TtC"- 
NIMCS  roa  aao  utu  »h  Itpin4  or  aLMOs. 
a»-t««  aas  oiv.   la 


lOHa 

a   STjUT   IS  Hotu'ItiJ  OK  aNMA.a«  nisiai'iuTi'M 
or  IONS  or  aL*aLI  tLl-Vtrs.  oirrosco  sr  T« 
suMracc  ir  MtTac. 

sa*  Jf'  >• 


MLUalNWM   aLLOTS 
CktaNIa* 

(rre:Ts  nr  LLLaalNa  xcixoua  aao  CLCAaCvt  0^ 
TMt.  aoiiitNii  CHaaacTiBiatics  or  aLu^iauM  auLOTt 
TakaTto   iITM  aLOOINT   aaoo  c*«nIeaL  ricn. 

•a  oiv.  i« 


aacUHINun  aLLOva 
CoaaosiON 

ST>tt.$s  coaMt/sioni  caacaiaa  tist  or  loia-rai 
aLM^iair^  aLiuT  FLart. 
ao-aaa  aas  xiv>  it 


coaar)tlOK  aau  »u<.Ll>i»  otsiaTaiact.     raitrtu 
cukr  2a2«-TT  aM>  TOTS-r»  <l'«<isii«  aLLOr  a-aj 
asiioa   in  iMNi   TiTtaivx  allot  aaMCLS  •(«• 
[vaLuarr-]  rrm  noLL  pottjm  oesiaN  st  sea  aartit 
IxMtasio^i  rrstiNb. 
ao«t«a  aas  jiv.  it 


DWuaiTita 

irricr  or  caaaot  la  KabacTuaLLT  sorT  t  <o«- 
aL^INu-*  aLiOTki  (XTialsiaaTiOM  or  thc  aaciCTic 
raurtariES  r<r  xabNico  ai.LorY. 
ao-a«a  asa  iii«>  it 


•aLtOTINun  ceariNM 
aLaaa  TciTiLca 


•awTiaiaaiLC  OCriNtC  STSTtMS 

LauMCHliM   alT«i 

aa  jvTiai'H  ucrLUTac«ir  cr  otrtatlvc  •ca'OHa 
aaalNST  aaci  IttIC  aitflLCt.     c0a»uTta 
co<»^TaT|o^. 
*o-aa«  aas  ji«.  la 


•aNTioilOaiiTS 

SrNTt«SIS    iCMINlaTWVI 

ia*<)V.*TtaN  or  Fcati^iN  HCtaaacHi    STaTHtsit 
••Ki   iNvctTir.aTidN  Of    a->ric<ioaaTs  roa  r^«fa> 
»ajroci<»i  a'-o  uTMta   ir-ts  or   olL». 
ao-taa  aat  ji«.     • 


•aac  aCkOliM 


T*aiS(,*TiiM  or  rrati^N  NtkkaacHi     aaaON-aac 
•(.ki'iixi  aiTH  auoiTioaaL  u"MH  tTaca". 
ao-aee  ssa  Jiv.  la 


TtalUlLlTT    STUUT 
<V*>S    HOtO-f  iLAXChTSi 

ae-aee  as* 


aawPkiritas 

CMtIM* 


or  vacuun  aLUttaun  ciaTiu 


THiataL  nisKiN  TiCMxiaots  kulTajLl  roa 
STa>.Daa)  CLrcTNONic  asi*.af;Lit.s  or  thc  (LCrrauM- 
TuM    av)  Taawsistoa  Tvrtt. 

a  Jt»>     a 


aaiwkiriKas 

Taavckla*  a*¥t  TuMa 

HiuH  soara  uMT  cxcsiaTaon  HaviNi  a  ra»!a  out- 
vul  or   i-idoi   iruLtCDi    in  thc   j/m-momc 
Fai.Luc<>CT  4aN«a  alTH  at  LiasT   10  at  saiN  «no 
a  tiNii'ii  s'TiM«Tio»  crriciCNCf  or  2s«. 
10  aiv.     a 


aac  SCLOIN* 

TaaNV-ATiON  or  rrati^«N  atuaacHi     anaot-aac 
•icPlwi  aiTH  auol'iraaL  anann  tTa(a«. 
*o-aoo  ssa  JIV.  aa 


aaaTirteiak  laTCkLiacNCt 
TMcoav 

•*Tirici<L  iNTiLLlaa.'tCi  aiau  aaaia  ■«.eM4Nia«a< 
atoaNM't  a>o  •HiocL<s(s  or   iHrta(NCC-N«ai<aa 
•Mic>'   ar>ia>   T.j  uNoriLIt.  eiMavio*. 
*o-a««  ara  jiv.  aa 


aaaraoMauTs 

aviaTion  aaritT 

< ItoT  sa'tTT  "Nocaan  ro*  aaraoNauT  sar'TT 
■»  paovtsio*   or  «iLi»aLt  tuoaitat. 
to-aoo  <Ta  JIV.    12 


aaTMoaTHcac 

aTnosTMcac  "oacka 

coMT-JSiTioN  axu  STa«cTbMC  or  TmC  Tcaacvraiac 
arHrs*^rac  tlTn  vaaiaTijNs  or  thc  cOMSTiT'iritfa. 
•o-aaa  **»  JIV.     a 


•ATiiearHcac  aopckk 

•   if  ij»  'uNvKNai    aiiH  TMt  co>«isaTioN  or 
»'»tl$ricaL   aN^  nvN«M|c   >W^CTt  or  ■cai-«< 
ronicatrix^   Ih  a  iu»-iac.T   aN*LrTicaL  Hv,ntL. 
•0-aaa  aaa  jik.     t 


t  SfnTcxTK   iNTauoocTioN  10  t.,£oar  tr  i.o». 
UNa'aaLt  C"-LOMt.   aavn   is   arMu$aMew   "u'ltLi 
"a>iNa  «r«u*rMi.«u  cOHV^tstiauiTr  asii  r,.rM 
aoTaTio<i  crricis  IN  tmi  tTaaririci  vicaa  'LOa 
■NaTaaiLlT*. 
ao-aoo  saT  jiv.     < 


"  iaCKaaao>iavt  oaciLLaroaa 
■aoioracauc»«T  roac* 


•amearMcaie  uuTaiciTv 

l*^'    »I"l<tPHthlC     a-a.NCNlM. 

*o-aoo  sss  01 V.     2 


•amoaMcaic  rowcaaTMic 

»   »JXL  rr  iHt   aKNuat   Ti ■#.!.« a T>j«(   vaai<T|u«S 

»'    >0   JCSaLfs  .MMIn    asj   M    Ot.>.a(CS  .«aTH   VTaCr-l 
>o  aau  ^3  »». 
a»-»a*  sa«  jiv,     i 


••TaearMCaic  ranacaaTuat 
aiTT 


GCNcaaTi'i,  othT  Hisrt  i.LaCN.    100  «•  (.ca*  *nu 
L'^J*"*  »vtH*Ni  .T   luo  ..e.  av  HCaHS  ir  aa 
o-i»rc  lacavaau-aavt    OM.iLLArua  Oi^eaariN;  ar 

VCH.    H1V«    .'>LTaNl. 

ao-t««  OTa  j|»,     , 


'  4<i-L  ac*ai<Ma 
LusaiearioM 

MaHtvi  -aTLHlaL'  run  mxais  ruoIO  LJ^aicaN'i. 
UaTiNr,   x  "aTiNiaL«   Tj  nt    ui».0  roa  aalra   aNu 


KOTc  9N  'auaiioNS  rjH  coMSiTtN«  Nuiwra  d(«aiTr 
aaiios  raoH  TC^rtNaTwaa  >^jriLtS. 
»o-»aa  aas  jiv.     < 


•aTOMlc  oaaiTai.* 

convuitrs  ^   T-«    HanTtct'-roca    JaaiTaL   alln 
T"w  »IH»T  satunaL  f  Id  j»i  |  Tat  roa  Tao-f,»cTaON 

»'iTC»t     It    >^tat.STLr.  u-^L.tI«UN 

»o-aoo  sas  j...  ti 


•ATTCNTION 

"oioa  vcmiclc  onaaToaa 

taaHi<aatt0N  ar    111    im    ^.CNaaaL   lCvCl  o»   Si.NaL 
ocTrcTixi  rraruaMAxrc  jf  aasiu  imkchs  Tq  jtTca- 
»|.rf    THT  NaTu«,.  asc  lattM   or  asv  jccatntsr   1, 
vl^ILa^te   uKtH   a  LwiKi.j  firi.   asj   lai    t< 
a«NCt  ao  f'aaiklTT  or  IN  iviiK/ai   ^irrtatxtt 
IN  iibtaL  jrukTioN  T9  i.tM>aTc   THi  ackiasiLITT 
or  TMt   vieuaNLl  tut   acnaet. 
ao-aT»  sao  JIV.  )a 


aawTOMTION 

raaiNiaa 

tOwrjTta   a>..^.|(.at|o<>   »u  u.^aaT|ONt  ncvanch 
"auTLlNH.     nvanriNC   tmi   aa>lNI traaTivt  rssi. 
NCariM^  aaotkaaH  to  rao^i-H    TtcHNicai.  Sf^ciaLltT- 
■a.a«cat  rja    iNOirtTat   atO  uOtaN^ttr. 

»o-ata  sTa  JIV.  Jo 


aavuriea  ruCkS 
laaiTlON 

laairioN  r«uri«Tui  j»   «attout  ru(.i.-<l* 
N|»Tu«tj   a|TM  AHt'LicaTijs   TO  I avL 9 1 1 ON-*a '>dr 

Tt>TIN^. 

»»-aoa  aas  UIV.    10 


•aviarioN  tarcTv 

katwCM  vCMiCLCt   lacaoa^acii 

HlJT   tariT*  f«o<t«a<  rem  aaTaoNAjT   aarcTV 
a»  raovitios  of  niLiaawa.  tJOsTtat. 
»6-ao*  ava  j|».   la 


aaaaaot 

Aia  roncc  aiuaacM 

.,.5**?*-**  ■"•   '■'-l»"'   •••"U»  rua  rarcas  <>.  aaltata.. 
KliNCtsi  aia  foatk  *ftk*fCH, 
»0-aoo  Til  UIV.    i« 


aa>i*k,.rLO<  covnuaaoat 
aCTNOkOt  Nui«ca 

i'»€CT  jr  aa'Nuk^S  -M^ca  un  thC  aauvcariit 
or  aiiaL-rL"*  v jarMf  isuHt—aaa  aaaaacTcat  IN 
6«a  'uaTiNt«. 
to-t**  asT  JIV.  »? 


tatak>rkO«  co«a«ctaoat 

VCkOCITT 

rCTca'tl'.iriuN  u»    takaPt  In  *«iaL  TiMai-«s  4n" 
cuMTattl^at.  Miat  T«aNSrt»  in  T.iauNc  .•i-'i, 
»o-aaa  «is  JIV.  7T 


•  tfjOT  f»  .iiOH  «LTlTuii  aaTca>var«M  y. 

Ti.i.10Mtl    atra*«.Tu>«.T(«t,    l.TGHOnrTrd,    tir. 
••-aOO    NO  J|».      2 


'•o-raaa  riLTta* 
aaoaa  cauia«(NT 

riK  >4»l'>N    u*     IHI    Uat    t*    LunrLC<    rUTrat   ai 

arrnij   to  'hOuCCT  r-lcukai. 
a«>.aaa  Ta»  jiv.    • 


•#4*0  a^ccTaua 

•  N   I  ivtt'ii..T|uN  or   IH,    PHurtaritt  ur   the   us- 
Uif^i'J'  •<"*"''*«k  fiHt  staucT.nt  or   im.  Mitar 
T?irj-  !-*  '**■'  "*"'  '■"  "*  Jtvea^iNaif,.,  or 
TtartaaTjai    it  STuuiio. 

Mi  JIV.  at 


a44THTTHcaao«aaaM  eara 

»  "*«INt   aa^NiTU    tUHVir   m*uth  or   thc 
Haaaiia^   ItiaNut. 

>aa  JIV.    2 


aa>|ak>rkO«  TuaaiNCS 
TuMiac  aaaTa 

■  •«kiCNcr  or  Loa»cs  in  Tnk  auNHca  o«  thc 
I'flcitMCT  rr  a  hauiaL-aiiaL   luaaiNT. 
A»>a««  aTa  Ji».   JT 


aiiak-TLe*  Tua«|«(« 

VtkOCITT 

('CTCT4|N<TluN   or    trt.tOt    r«   ailAL    TuaaiNtt    »Nn 
cjwaitiias.  HtaT  TvANtro    In  Tua^iNt  aaisj. 
ao^aa*  ais  JIV.  »T 


ATpa-  BU 


•atavkLlua 
SOkUTIONS 


uitsxuTioN  >-uit>.Ttai.t  aNu  piti  iTtaaaTfdN  jr 
"CNTLLI)'*  olMuLviNT    1.  M vraai  HitcaaL  a-io*. 
»t>"»aa  ara  .»iv.     a 

eavktlua 
TCNtikC  aaortaTUa 

TtNtlLC   aNU  CHLir  »HjrtHTUS  or  RcarLLIun 
t^IT   a-to  ui  oc.  fxo"  ajj-   rfMKtaarjat   i-i   ijou  r. 
»»-»••  aia  JIV.   IT 


rOH    Tl<««T«aTuNi.t    TO    fc»0    ' 
•O-aOO   TSS  JIV 


aa 


•acBTLLtua  coaaouNOS 
oalecs 

TaavtLaTiON  Of   fOKtl.w  atttaacHi     atvira  ur 

lN«ftT|-..TI«.t    UtvOTtO     TO     THC     STiJir    Or    arirt^UH 

0«11>I   »rtTt-i  aiiH  riMtK  oaijit  a»j  THtta  us. 
IN  TfCHiOtorr.  ' 

ao-a**  STo  jiv.  14 


iiaLioaaavHits 

aakATION 


itraucTunaki 
i«MCa«M9vmo  araucTuact 

«Tu)»    liTICaTLt    Tnal    Thi    |N|T|aL    DCfOanaTUN 
It   INfjiTasT   I,  tONTanttif.,  Thc  ri.c«uaaL   nsrit^t 

thIm  4ac>tt. 
«o-aaa  Tio  jiv.  ij 


iriOM 

INVttTluaTIUN   Uf    aajjP    C9MKUtlTI0N    istic    In 

r>«.  covTtiT  or  a  lo^&-Ti.»-,  com^titivl. 
ECUkOair   'H-i., 

io>aT«  las  JIV.  aa 


»   «1 iLIuMtafHT  OK   aawAIION. 
ao^OO  SOS  JIV.   14 


•IBLIoaaaBHitt 

«ia  oao*  oaraaTiONa 

ri«LI0-.4/i«MT   Of   tON^LlTL  aia  I  aL  oclivCtt 
"taeaac.   ac'lvIUls  co^jiicrco  aT   a-<Hti  'o'cla 
fouti  ao  co>TaiNt.«   iNsriTcrt  foa   T4t  akaivi  rno' 
l<j»   TH10O.H   |vn2. 
»0-aoo  SM  UIV.    14 

•IBLI0«aa*Htct 
oust  iToaas 

rlaklo^HaPMT  ON  losr  CLxTam.  tcchniuucv 
rOH  ClC«m  xroMa. 
ao-aee  mi  jiv.  jj 


•*iBLie«aa*Mict 

tL£CTaie*k   CeuIPMCNT 

pl«Li»eM«rMr  ON  rLCi.rKocMeNicaL  convcn^ion 
Okvicis  coiffai.^  rt.f|OJ  Of    «iwa4a|iaTCLv 
ja.iaar   tiai    th»iuoi.i    utctfafM   iv.li   «s« 
"trrat'.ccj. 
»o-a»a  ais  jiv.     t 


■(•LleeaaaMica 

»*>W«CNCt|T  tMaiNCCaiN* 


•■cmac"  aNu  [>tv(LO«*H(.Nf  >taaai»4CNT. 
aiBLIO^'taaMr   ivm  .   i»,^. 

»o-aee  ail  jiv.  2. 


•  a«.>«o«i 


kvioa 

Miip  omaaica 

•^tCTs  "f   ..NO**  boa^t  uTuN  aratONAL   iiaLt. 
le  '  JIV.  24 


:i  ariea 
I  MTaiokoeT 

TMt  1XL  or  aawr    t4rc»acTiON  iv  aouirviN. 
'  XL  Cat  aaot'SAL   That  hat   ACCoaraNT  thc   taw  u* 
•  avlaa  to  naai  a  joC»Ni-,TaL  ottlON.   ••«.>  ah 
iNuivij./AL   IS  uliw.  TttrtD   IN  THf   aacfLNC'  or 
1    ..roi^.   ou^i  Hit  afHAvjoa  ataN   ant  xtAyi-airuL 
■UATlJttHir   Tu  t»*  rajcrst  of   Liai"  hunii  itATio-,. 
^ — ^1  oaa  JIV.  2« 


irioM 

ivcMemraica 

,    fNAtv^ij  or   vAaU'Ut  facTOHt  arrccTiN^  j^ 

lifcilvIojALt  rtNroHHaNCa  oa  nit  •(accrTit'«  or 

*"    Dt4«'«ot  or    A   klvlN   H(H.l. 
at*  JIV.   2* 


iViea 

ICIAk    COXnUNICATIOk 

»OMt  aajotlHi  fAfio  i)t    THt   tOCIAL  rtrC'40kUv>I^T  ' 

lU    ATieHTT*    To    HfofNO     |Ml     VJ»JfCT    NOT     »«    A 

c>-ANM<  aHicH  It  rnuNto  To  riT  ceaitiN 

')a.Cait?    «J»    At    A    Mt»IA«    BUN,. 

t  oaa  JIV.  i» 


•  itkieMaaMiea 

MATtaiAkt 

tatTTAC"  or  atvaoiiHaTCLT   110   aariCLra  rnjn 
2»   SCleiTirtc   juiaiNaLt   jn   SOlIO   ST4Tt   u*TlcaL   »•' 
t>»faHt>  HaHt,   HaTl'IaLt. 
AO^OO  ati  JIV.    I* 


roo«  tNTiTLLu  ••••aTtHiaLS  Ncti:«4CH  vhovolm*. 
i»iT.|»tT..i  LiiT  Of   TiTLtt  aao  tHjar  aoNHaaiet 
ON  fia  nacr  aaiLxi'LY. 
*0-aeo  Tie  jiv.   14 


tiBLieeaaaHua 

"CTALt 

rtftfV  HtT..Li  iNfOHNaiio..  cfNTea  ScL"ftu 

ACLtStlJNS.       CuaaiNT    LIaTI.,r,    uf     SCLCCTtl    '^■JCu- 
"t-|Tt    ao    jOoa.AL    A'TlCtS     IH    AN    AlVTaACTrj 
fOMX    Of    SOtfJLCTt    a|TH|.     THt.     TLCHNICAl     tCO"t    >J* 

»o-aeo  arr  jjv.  17 


•lakioeaaaHica 

acraaCToav  coaTiaaa 

A   -j^rriM  10  or  lipckukcc   in  aeraACfjav  hctal 
faoTtCTIvt   <vtilHt  >l4<.anC'<. 
AO-aoe  *at  JIV.    14    . 


itakioeaaaHica 
aariLkiTts  laanriciaki 


••C|iru.liM 

*lCAk  AffAkrai* 

fNALTTICai.     ILCHNieUkl    loa     IH{     XTtAHINATIUN    IT 
UaCl     U'J*NTirit.t    of     StLkCTLO    tLCNC  ITS     |N 

iHVLLMHi   xata  t»i.CTauaC0VTi   va'-ijj».ru«ii« 

'kUTtU. 

it -aaa  ms 


»^IaLl02HA>H.r  ur 

f«Uf     IfST     TO     |v«2. 

ao-»»a  «To 


iiONica 
aHTsickoev 


SOVUT  SATkLLITC  OatNATIO^a 
JIV.  12 


aw  "  LkIM 


J|v. 


natlLC  ANO  catkr  rajriHTItt  or  BCarLLlua 
■  LtT  AO  »ioc»  f«o^  aju"  reHf^aarjaL   n  itou  r. 

'ih»^  aia  JIV.  IT 


•-■oPitaL  fOH  A  u»Na4ic  aNALTSis  or  ciarukAToar 
SMoca   ti  r.ivt   ^mr    j.jitMT   ikto  t.«   trtTtN.i 

fOH<-T|0,AL    «?ATl     THas     THl     JVJAL     aae*$04r.     fiu, 

oa  vokuft  A<ttatMlNTt. 
AO-aee  laa  jiv.  i» 

••latMTM 

"•kL  errrci   in  bIShuih  ANtJ  Liooln  HkLt'i4 

'T JCIt t. 

*o-aaa  mi  jiv.  2» 


M-* 


BLO-OB 

■•k,MB  ciaciA^nwi 


••uiuiiatt 

oar*  troMAW  tTSTtMs 


M  Jl».     I« 


ti«*  t<)f«.rNl«>  ««.ri«»*«  row  itiTH.i.*'!'*' 
r4«.icirr. 

»U  JIV.    IJ 


Ti«    cjr    Ttf I    MtTHOU   v«iJ    I*   M.»y)   MMK    tCCx 

>i|««t  »<)*  •<*  •>*,  'H  rr*iN«  ur  n«.>not. 


•CM.MIWTCM 

TIU.O.    »i$»I»«l   »OW*C. 


•CtTMOM   «*T   TUMk 

riaca  o»Tlct 

1«U   CtTxXW    N't    1WM,»  xaviw.   riir*   ^/»TIC 
IHM*Tt. 


•ClTMOMt 

cacnox* 

STtMUt   W    IMlimtONIC    C«t*M(«f    «>•   N0<1- 
T>«.l>MIO-<IC    rtll.""*    »0>MCIJI     CONT«>.l.tU    C'«"IC»«. 
*CII«*TIOH   "»    w»IU.    ClT-iOtl*!    PillU    PtK'O^xiNCt 

or  eilJC-<u>Tiu  c»TMOotii  ii.icT«n>i  n<«r«<Tig< 


LiMt 


(itai«Ttet 


*wi  I  «THa>  »o«  i»ii<t»ti*.  note  »«.<»«(• 

e««*e  cie»ricit«t  i»  vi^i'so^ic  »l9«  or  >  ■»ob» 
•M«»t  c  i-tic't  «u»»  "»»  •*«■<  Tm«t»»to. 


KM«IU    TUWt 

fUACTIIM  •M.Tin.ltM 

>    LOI    01.XJUT    »Cl     riL"    11   U»CO    •«    »   HIV*   »»f 

tmut  i^  TrL4<lsio>   c»"<f»  'uaist  tmi»  riv." 

t>HI«IT%    Ml«»4    ^l»    •NO    HlCM    m»I»TIVlTT.     tT 

ocrtNus  ••i"*«ii.T  o»   ».«t.r  sccuM>**f  ti.ieT'»o»» 
»ox  eowxTio*  *c»u»»  »Ht  i.*Ti*. 

M  Jl».       • 


•ccMTairuaac  c 

OrtlATION 


SM*t 


o^ntTiuh  sfuoits  or  ciNTMiriMM.  CB'"r«^$t«/<«< 

»M  0I».    f 

I 


It*  or  acvauiTloa 
•rr#f*»MIC  CMMMn^ltTiC* 

T^  •«(Mil«  gr  nikiKillM*  f«<«  'otm.  oaw 
u.4.>otN  »oo»  I.  HTmijowlc  rvw*  I5  T«t»»f<. 
It  >il«-     * 


•MOT  m 
c 

Tfiweaattwc  ■kw«.*rijHi     urtcfi  or  c*«io« 

DitfalUC'    MT*OT'««i<l*>    *«(<    T*«>lOUILlK«».       * 

^Thou  'M  rmilMuM'f  ACiMriw  nr  s«c*ti-« 
aCttvlTT. 

•T  Jl**    >• 


MMM  oieiioc 
liraMKO  (PCCTnOKorT 

IWXtHtj    »»»0«rTIO<»  or   tOi  CM.CJI*T(0  »o«    • 
■  4.,^   or  •»»"  wtNkTHj.   Hiitsunct   »«  T».'«r»««Tj«« 
r»j»    l/^TO    To    l/lOirOO   c". 


KCMMIC   CMTINM 

raicTiON 

TRatv.aTlON  o»  ro«tl*«i  "CUa^tHi     *••- 
■UallTt'Kt    (*    u'a"«.L    CJ*'!"**   tlT-i   •trt.«C'«t 
T>«   Lirt    or    lUCHlari.    PMTS. 

sat  oiv*  <■ 


•CMieiOVAtCUL**   ITtTt" 
tMOCS    irtTMOkMTI 

muriwi.  roH  *  otiumic  anm-tSI*  er  ci«ri«.*ro*> 

lMot»    tl   aivi    a«.TU»    l«ilbMT    lliTn    Tmc    »T»»tn»« 

ruxTioMt.  »T»ii  tm«n  fHf  osuM.  »«e»»oi«f.  ri.0* 
a*  voi.ir«c  *<x»v«NT». 


•ctaanic  MATtaiu.* 

IIVWTt 

T««M»i.»'io«  o*   'o«ti»»"  i«t»t.»«tHi     ruro'.acu 

STHtNtoTH    0»-    >««TJIl«I»T««l't    CIW«'    <«TC«I»L5I 

T>*.»"M.  »»ti»u«.  o»  «'tt»».-tt«»«ic  <»»n«l»».»i  ruat- 
xwATij-t  Of  Mot'i*  !0oio»  •»  ci.»"et  Fn.n»$. 


joiart 

co>W4«ltrM  or   urtlu   v«»«  »«o  »Mi.   «»■««.»>••» 
or  *r-ii  ai«<  f-3t  iohcsIvk  on  al''"I<m«  m.lo' 

IHklT. 

U  Jl»«     l« 


IM 

TtcxticM.  iiucits   n  c«>«»«  «i«>«i«.i»ia  -  t«« 
iNgt^  oac  TH«uc  -to  pac-<.**aitM  rt^CT 
•tot  lacVNTV. 
ao-t««  VTo  01  «•  M 


«ctat»a*4.  eoatti 

ttiaukaTlON 

roMTickk  roiiMTUL*  i"  i<#*nt»  «no  CMttoaci 
«e-MO  TOa  otv.   I* 


■Wiat 

CUCtaiCAC   CMUUCTMCC 

rLKTao«M«i«»Tic  ro*»»tiainT».     CLCCTarca^ 

a»«-|Wi.        *T»<UUS    0«     ■•>flll'<«     la^O»t>««lT    »'<k.JU' 

*  -am  s<oc<L  MOu-it  ji«»i-..   itwiHiTii*  t«Tfa^t. 

•  I«l    mCLJ    »T    •>x<«*.l    t..T»»aC».    r»JI»OT»4»|4t. 

aaoc«u  »Tuo'  •ccut.u  «i«joM   «tuu  T»  saiwdrM 
»4Mli.lo'»   •••  a^^"  aetoi*.*. 
taa  Jl««   I* 


•catTiNaa 

•TUL 

Faou'iCri««  or  hk.h  »r*t>«TM  c*ST  st(il 
MlX-fiaSIIM   •■">  >0M    TaacXJ    DlMlccttt 


•ccaiwK  *u.ovt 
vANMlvr*  acLOTt 

t«<<%L*TioN  Of  ►oan»a  aitaaacMi 
uiawtat  or   vaMkO|i*^CC«i<i"   H*Tt". 
ao-aoo  tOS  Jl*'    1^ 


iraucTuaat. 


•Ctai«Tt 
Sin 


jtymM.  iwadtioa 

a  i«t.«oo  ra-  joi'I*.  "it«4.  to  etaaaiei   raaia- 
Larioa   ir  remtlitf  atsCMCx. 

M  <ll«.    1* 


■catuaLTlCl 

Olkattiat 

cisatTCM  mumSIw.  pair-ahaTiuni     4  ruoT  rao^rT 

CONCWCTIO     IX    roua    SCHOOti    4N0    0"«     ■lOir|T4l. 

■NMffivl  icavict.. 

ae-*«a  «•!  >»«•  >• 


pt»t4.orafNT  ur  a  aokftiLtLNun-A^K  r4»U  roa 
jol>  iN^i  •4HiH-4i.o"lN»  C4«"tTS  4110  $Tai>a.rs«  4») 

C4KI-0N    ITtClS. 


•ctracta 

TaaiNiaa 


•CaTakOat 

tUCTaoaic  tauiracav 


Oait    IHBTab    ■MMCCSI 

T>«.    curruM  atinro  or  awu.<»ts  roa  anaiM  n 

M<>»«    04tS. 

tm  ol«>     « 


arMovcu  cl*'  or  6o»i.»w<tai  rua-illHiO  •aort«T» 
roM  aauaa  T»ac«l"«»  «T4rio*$.     trfM«iC4t  i>^»4- 
Tlgfct  c  lol'^iai.     4r«i-.i»iH4ii»c.   -wuifXJ'   4V> 
»4<.iLirr  »u»*0"T  toi'i"»'*.*i.     TH«.t  T«4<;<i>*i  »T4- 
Tion  raiae  ryuii'*«a''<     ••^TOM«a'<«e"ie  Taiaavo).*- aciaaceai, 


ca4L  cot-tMui  ukiaa  child  tAvicariOHat.  ucm- 

MIOUCS    4»    4    mm    HtTt-OO    OT     Ta4INI<rt    •OaTSIWS    TO 

ao-««e  ire  ><i«.  i» 


aavuTiM  c*«aiST«T 

n«  tcuT'iik  •%.Tnbi)  jr  aiMkfSIt  roa  ■<ia'v«  i*) 
!«•»«  o«ct. 

M  Jl».      • 


Tiofc  trtTcn. 
ae*«««  !•• 


•carakTSI* 

HtTacS 


JIV. 


T>«  irrLCT  or  mm.10  iTaTC  ultLKaTliMS  »rO'< 
T^  car4LTTtc  aCTi»lTT  o»   "tfTac*. 
?••  oi»'     • 


•MianaaT  {jiiv 

MTuayjTrfHiCk  4«    M»»T  T«a«irra  or  fH»  Tvmau- 
t«>r»  rL»  or  a^  iNCf<»*c.»»ir«.t  rtuin  la  THt  «4r 
aCTitcv  vOTtTlxb  C0aal4k  cn.lNOC*s> 
ae  taa  aat  J>«>    * 


IN 

••MT«rr 

tiMro^lC4k  aiubT  or  .<ir»«canr<L  siscxa^oc 
rart-aavf  a^  sluuiis  o.  tk  a«i4N  itavwi* 
»»»tia. 


RCaTMiM  a»ra«aTw« 
acccrraaiklTT 

tiCtll^  »n«y«.T  »«►   a   acu«4  MOuTHTUCk.   'ITh 
t-*.  eoxen  o»  oaat  ^^i,ic\.'>tf  4»  ten.  •» 
a -Ml  ox  I '■.4L  'TaoCTixt*  jr  tmc  om4l  caviTT. 
t«  Jl».  W 


■caraLTtT* 

e>«taTt  coaretMM 

taT4LTTK  ihnii  or  >o^  attaL  •ocTCMCi.aTt.s. 
T>a.  (NTiac  roiwll  o»    41  iMditl'uTioa  o»    tT4L 
rOl.'rCHtL4Tt^   4»  ri*ilvitD    IN  ortN   »o*H.T  LlTt^a- 
TUNf     IS   atpnaTfcO. 

IM  Jl*-      • 


MMuracTwaia*  nctmoos 

CMaaco4L  raoooc'lON  i«.  4  rkoloiKO  *to 
acacTo*. 
a»>*«*  too  oi».   lu 


•CMaaMO  raaTiCktt 

IN»4<|4XT    »-Ou»'    SOLOfllNS    or     THt    ia«4TtON»    0» 

4  i^.4N4»  ST4T|JN4«T  a«4'«  OT  CNaa«c3  raaTirttt. 
ao-I«a  »T«  oiv>    >> 


•caTakTtTt 

cartTat.  LaTtict  ocrtCTt 

THt  trrtrT  o»   soi  10  »TaTf  ultLOCaTliMS  jroi 
TML  C4r\L»TIC   aCTIvITT  or   Ntiat*. 
ao-««0  T««  uio-      • 


•caTMoec  aar  ruM  Kaftcai 
oara  iToaaar  tvina* 

»  ie4N-cn«¥vNSio»    »fj"4oe   iua€  jtilUInu 
tLi.cTNi:aL  »«|Ti-«tao  r.<aKjrua"4Tt3Ni  oTitUai 
a  r«0Tje0N0iiCTI»t  T»«air  Siaitaa   tj  TnaT   ■» 
T>a.  rK^aexTN  ak  !•«    jtjaast  mnig*. 
Tia  Ji*.    • 


MOaTM 

TaaN^aTiua  or  roa«i,>i  MCM.aac>«i   iai>t%T|«a- 

Tio*.t   ir  e*^aTo>  aMinac  «io«a«M  ro4  •aurtu.Oalt- 
»la*iu\lti   aNQ  t>>ichO«>-<I<:>I>. 
tat  J«*'   «• 


•caTMOoc  aav  tvm  tcaUM 
riMa  orrict 

raooiCTiniii  or   laTMOot.  fav   Tuacf  "ITn  ridta 
o»'iic   I  isCH's  IN  THi   r4CC>L4rL. 
•a  oi«.     a 


N-« 


•CI«eK0UT   COUir^NT 

aiaeaarr  riac  comtmoc  »T*Tta« 

raoTT^ao^  or  "l»  c-<tC«o«T  raoctouati  roa 
saa»4. 

ao-a«a  TOt  •>■<•  ^ 


•c>«CK0UT  cautratNT 
DtaiTak  STSTtn* 

(N/iJ-i-w  c>«.caauT  SaoUtNCt  rao<iaa»«l«i  icr. 
a»>«eo  MI  ->l>>     • 


•ci«c«euT  cauiracaT 
lUCTaoaict 

tu  "vaTroai*  tu.cTao..lc»  Tut  kt  roa  .oTw- 
■4I1C   .^iunt  CHlcaoiT  or  rLarroaa  cUcrajNiCk 

a|NI>OM<«    'H>'HJLt> 

ao-aoo  Ma  -x**    * 

K*«e«oviT  cautrntNT 

•uloco  NittlLC*  lalB  TO  i4«rac(l 

4GC  »att.4iMCn  cu^rufLa  Ttki   UT  roa  CI^CKMT 
or  >«T*x.T  >l»ali.t  ran.4i»>CH  cOMruTca. 


•CMCLaTC  cearouHot 
r«bTi«at 

caTacTTic  irrtcT  or  >o»it  i%Ta(.  rOLTCHCLarct. 

TMt  rariac  rouMM  a>   a^  ikvcaTiaaTioa  or  '<cTak 
ro».TCMt(.4Tt«  ak  rvatlSHto  in  orta  tnvicT  litim- 
TuHi   IS  acrOMTtUt 
ao-a«e  IM  div.     « 


•ct«aicab  aNabTti* 
NCirraoa  acaCTiONt 

TM(   <«uTaoN  ncthoo  or  aaaLTtit  roa  •oa«i  la 

SaaliN    O^CS. 

ao-*a«  a««  oiv.     * 


•cwaieat.  MNOi 

i«Taco»>4wie  eoHPouMM 

HCaTt  or  roaaaTiOM  aoo  bonu  t>ca«ifs  or 
Ntratoa'iaNir  cuNrm^ot  —  N-auTTi.-«.iTHiuNi 

T«I>ifTHT1.4».l*llNOa.     »NO    TaUTHTtaLUaiNUM. 

ao-t«a  aao  aiv.     a 


•Ci«aicak  aaaraac  aMnrrt 
atattOkl 

iLtCTaicac  i>MtNa«CNa  aSMciaTco  aiTM  araosOL^ 
aToxuariONi  a4.M4vir«  o»   ^4aTiCLCS  in  »  c  <4<«eo 
ritto  scTTiNa  or  faaTtcLts.  coaLTScrNcl  N»4syat- 
"CNT  or  CLCCTaicaL  CHaa,rft  oa  acaotoc  raaTicLCi, 
ao-l««  Tia  JIV.     y 


trrcCT  or  raMTicLt  iiu  or  acaosoLS  aan  uK 
or  AooiTivt*  TO  iwiiaiT  sroNTaNtous  rt.a'ntdlkiTT 
or  •(aoVK.S.     dMOnOTRirLuaaetTMaat  BIChlOno- 
oiriuoa^NCTxaNt  aiw  oa»aMCMf  T4CLtC  coariu^os  acat 
uii.0  as  i>»<iaiToat. 
ae-iaa  «m  oiv.    j 


•CI«N|tT«y 

4iSTa4CTt  or  rokltM  attcaacM  la  CHcaitTar. 

Ta4><SL>riaN  rau"  xociaiai  c>«aiL. 
ao-aoo  ««o  OIV.     a 


•CMatT  I 

MCMC' 


•CMCMormaaacuTic  aacNTt 
viautct 

>tK4acH  taa  naroaato  to  find  crrccTivt 
•NTi-viaaL  aacxTs  0*  aa(.loMTu.lT|S  aao 
jaraacic  ■  tNC4.rMaL  1 T 1  s  viouscs  to  csTaaLilH 
caiTiaia  to  riNO  aaTi-viaat  coa^ouNns. 
Pa  uiv.   i» 


•CNiuMHa 

aiacTion  irtrcMOLoavi 

•tsriatc  TO  auTHoaiTT  as  a  rv^<rioa  or 
aao  aac  or  cmko  aao  k a  or  tarcaiacaTta. 
M  iiiv.  la 


KMiONOMaaMt 

CaLIWUTION 

caLliaareai   cHHOKoaert*  -  M.C0w]4aT  tinc 
ST4hoaa)  oi<iaNCD  to  aaoviuc  a  tccoaoaav  t|i^ 
tTaaoaaoi  4  cavaaiLlTr  or  caLiaaaTiaa  roavMLI 
tL<.CTaoNic   CMaoNONiTiNa,   4>c>  a   tcst   sct  rt» 

OTHia  CHaoNPacrcas. 

M  OIV.    M 


*lca<>-aor<uLa  raooucrioa  aau«aaa. 
ac-aeo  •••  UIV.     • 

ciacwiTi 
eeoLiat 

Txtaaac  rctlaa  TtCMaiOuCS  »wiTa«L(  roa 
STaM>aa.)  CkrcTKOaic  assiNeklt*  or  rac  ite^Taov- 
TUMi  aai  TaaatlSToa  Tvais. 
ao-iot  tat  mv.    a 


ciaewtTt 
aoi.ccui.aa  tLUTaonlci 

thIn^Il"  ei"CU|T»  aNO   STSTIas   in  ohicm  ClCC- 
TaoNic  ciaci'lT  CLtaiNTs  aat   lNTt«a4Tto  »n  4  N4Tr- 
■  lac  naTaii  to  4  roiar  aHtat    iNn!»iou4k  CLt>WiT4c 
4rnaaa<«ees  wave  otia  taST.     thi  circuits  iiu.  at 
caraacc  or  ortxaTiwc  ar  »<io  OitattS  ccNTiMaoc. 
*"—■ *"  iia  JIV.     • 


cnc-ooN 


UM.  caaut 

lltTgacaaoertat 

UCIION  aNi  M.vt.Lor<^HT  or  a  laTcaTlvHT  i,o< 
La«»  srtw.1  aauioratoUb'iCT  sulio  cCNTca  c'>Nnucr'>4 
COailai.  caalt,     taar   4<inc.   fLdlNi.   CULO  rlCNOIN« 
>Nu  rattsuars  <«aLaTt  a   rnak   i»oo  'tl  oiu  vor  4r> 
'CCT  arrCNutTioN  oa  LCa^aGc.     taais  cOnSttuctio^ 
a   INOCSTir.aTU«. 

M  JIV.  oa 


•conresiTi  aaTtaiaLt 
acCMaatcaL  aaorcRTllt 


»'0i.i,)«  vLask  FIbia  •u.tKftmu.o  av.4sTICSt 
F4<>aiC4Ti0N  or  rita.rsi  r*iTsic4i.  4«  NCCN4Nlcai. 
raoFtaTltsi   acousTir   4nu  STaucTt>4|.  4aaLT<isi 

"4TMCa4TIC»l     Tl<t4TmhT. 

ao-a«e  m  iiv.   i« 


acasoaCNTNT  or  TraasukTs  iNotKCO  la  CtccTai- 
:ak  caat^s  pt  xiiiTaoa  4.«r  ii4Hn4  r<xsc  a43t4TI4N. 
lat  JIV.     « 


T  atxert 
TIC  raorwTiM 

crrccr  or  caaaoa  in  aacNCTicaLUT  sott  taoa- 
.<«>iau<  aciovai  otTcaioatTiua  or   tmc  aae^Tic 
lorcaTiis  rr  aaaaico  acLOrt. 
OIV.    IT 


>T  ackOTt 
|ga 

THt  crrccT  wT  NMtaiuM  oa  rm.   rajataTicv  or  a 

,0»aLT    CHao^lun   NICFCL    •LLOT. 

fO-«««  ata  JIV.   IT 


•CMlat 

IW.tCW.aJI   tT«UCTUM> 

a  trSTCM  FOH  TOroLOoicaL  cuotNS  or  oasaNic 
iTMicTuaaL  Foaaw-at  ro*  ruacMto  caao  oa  Nt'vacric 
an    IV  iNroaaaTioa  acrxuvai.. 
«-!?•  tor  JIV.  X) 


•C>«wtTloa 

tuu«  raoraaatioa 

COaruTlaa  Tnc   srttu  or   Txt  aoaaai.  aaoraMriON    aconruTcat 
arkaac   la  a  niaTuat  nr   Hruaooct  aao  OCSIta 


■coarattKo  aia 
TMSuktaet 

ortaiatais  aiTn  aia  FLUiiaa  in  a  aias  CMaa- 
NCk  OlTiccN  a  NOTaTlao  iNaea  ctlinjc*  aNO  a 
STaT|0'«aav  puTl«  oni  . 
ao-*««  aaa  jiv.     • 


•eoaruwa  totic 

•   srsTcn  F0~  rMW6aa*.|t,u  caataiifNTs  aao  roa 

"tCCaoINO    4f0    4»4CT7lNi    04T4    40TnN4T|CaH.V. 

ae-t««  aaa  aiv.  m 


•coarwna  tooie 

C*«CKOUT  COUirMtMT 

tU.    >L4TroaM   CLtCTao<ICS   TLtT    KT   roa    4tlT«- 
"4TIC  iaooar  CHtcaoi  T  or  PuaTFoaa  Clcctn'Jnics 
aiNaoaNC  Noruta. 

M  JIV.     a 


•conruTtai 

aM  >uc  aafrXTic  oaoa  Titl  sct  to  raovioc  roa 
rCMFONNiNO  vaaious  Foacnoas  aan  tists  oa  tm«, 
rat.4.auNCH  cnarurtN  xaattTic  um/m. 
ao-aoo  M«  OIV.   30 


•conruTCat 
•au.ltTlct 

riaaL  atroar  or  ttt  aaLLISTic  cAaruTca  TtST 


t«l 


JIV.    M 


JTt 

lOwiouaaTioa 

tua^aav  er 

•MITt. 


JIV.    10 


CHaaacTtaitTics  or  9MTaNT 

JIV.        i 


I     ITUJT  or  aoNi-^Ttiaaai 

tar  TO  TMC  aoau). 

to-Mi  Ota  JIV. 


aauNTaala't  ac«  taie- 


TtCHNicai  STuuits  la  caaau  Maaokiaa 
•iM  oac  Taaoc  aao  oaf-caaaita  rtetT 

I  Ci<viac«NT<t. 

FO  JIV.    S4 


acf  ivact 

wricac  attiont 

•  aoLiCK    •SCNtwaci    aNu  OTxta  aoaT«  or   T>« 
«kOUH  esT04ar  IN  w ST  araicaN  Taax. 
I  ata  j|v.  It 


ICaTIOM  tTSTtat 

iiikiTaav  atouiacacNTt 

TMC  cOaamicaTlo*    nlLDS  or  th(  iitliaaT  .. 

•TCMiaa  atatOHNtLi  oaiaNuarioas  aao  coutratNT 

a  TMt   iNTtrtST  or  aceoaacr  srtto  aao  (.conont. 
I  aTt                      OIV.     s 


cONTiauiaa  a£S4.a*CH  oa  ••caroaMaNCC  LVatua- 
T|o»  ki)  atiiaaiklTv  or  cuaauTca  ijcsiaa. 
ae-M*  ••«  jiv.   30 

•coMrwTtat 

ii^vT  eurauT  otviut 

FLioaaiTca  fktx*  Ta«.  to  toat  coai^xTNa 
aooTiac. 

ao-aoo   ITT  OIV.    M 


•cor^uTtat 

raotaaaaia*  icoFVurtaii 


•  uiscussioa  or  TtsT  aao  rart  r40«aaaNia». 
Ml  OIV.    K 


»«CLia|NaaT  ortaaTiaa  rwoctouati  roa  thc 
alar  aurrta  tvarta. 

»lt  OIV.   so 


raoaaaNMiuM  ticmf  loots  aao  veaincaTION 
atTHOOs  TO  raouuCl  rrta4Tioaa».  aao  tcst  T4rt 
aaocaaas  rja  TMt  w-iTa  raojccT. 
ao-aoo  t»i  aiv.  M 


•conruTCat 

"AMM  riiBl«« 

caT£(ioaT  I  aao  11   TtsTs  oa  auaaar  vim4l  aaaat 

COHFUTIva    StTS    aa/FON-l. 

ao-aoo  *|T  OIV.     i 


acoNOiTioaco  acrtxi 
kaooaaroav  touirntar 

•   STSTCN  fom  raocaaaniNu  tarcaiaCNTa  aNU  fi» 
accoauiN)  a»«  aaaLvrlN^  oaTa  auToaaTicau.*. 
ae-a««  aaa  oiv.  w 


•cBanuNlCaTiON  TWoav 


•CLUTCMi 

•a*  TWHiact 


Tuaa'KkuTCH  aiTn  aa  ovs aa uaaiat  DCvlCC. 
U*  JIV.    IT 


•COaTiat* 

COMaotlON    laatltlTION 

Foaciaa  TaaatcaTiOa  uOcoataT.     aaoTccTioa  or 
aioaiuN  raoa  HiaM.TraacaaTuat  aas  coaao%M«. 

H  OIV.     IT 


aceaTia«t 

CaittlvITT 

laiTTaaCf  tiuoits  or  vaaiowt  m|4m  Tia»raarua( 
"arraiakS  aHl  kOaTlF-as. 

«|T  JIV.  IT 


taNOuaai 

I  T««  coanoa  rtaiuai  atTHOO  as  a  TOOL  roa 

ilMOuiSTic  aaaLTSls. 

M-«T«  tlO  JIV.  so 

acfciauaiCaTloa  TMtoilT 
rsrcMOLoav 

sont  raoaLlxS  facto  «t  t>«  sociaL  rsvcHOLOSM 
atTCNTTi  To  at<.>ao  thi   sobjcct  not  as  a 
NaaisN  BMicH  IS  6tsi«>«o  To  riT  ccaTatN 
'XLoaics  OuT  aa  a  maiaN  atiNti. 
t  oaa  JIV.  la 


acoaicac  OOOICt 

aaaLTtit  er  vaaiaact 

Ta«  sovift  aaTicits  oa  111  tmc  caLCULaTioa 
or  coNicaL  «<«lls  a*  a  vafiaTioaaL  ncthoo.   aau 
i»i   TMt  couFTIoNS  OF   aaiSTNNCTaicaL  TMatc  Larta 

SMLLLS    fITH    4    LlWiT    FILLC*. 

*M  JIV.   >» 


acOMICaL  MOItt 

M^catoaie  CMauMTCBitrici 

Kai>i3  atTMOu  roa  tsriaaTiNa  aoK  racsS'MC- 
oaao  coerriruaT   in  suaiasoNic  flof  or  4  <oot 
>Hosc  coaicaL  aott  xas  aCiN  Tauacarco. 
M  JIV.     « 


TMILITT 

TMaic  cauinwrr 


FLtCTaoaatpatTlc  coaraTialkITT  tjavCT  or 
^iNctiass  oa  roaca  s<ir»Lirs.  caatiM.  lF(ieu)laa> 
aau  CON  «c  TOa*. 

Ml  UIV.      T 


aCOMTAIMCat 

'alLUHl    latCMMICtl 

cONTaiNt*  ralLtr<t  oattCTtoa  STSTta  raaaicaTcn 
aau  TisTto  'ITM  a  hcocl  aiLLtT  ONTaiata. 
accwus  "aoPucio  av  TMt  ststin  iNolC4Tt  4  mish 
OCoTCt    w  caraalLITT   a«i  FtLlaaiLITv   in  oTTCCTINa 


m-t 


l.MSITvnl>UILT   OMILkTCit  CHECKS. 

4*-aw  irr  ji*.  m 


amnm 

iTIC 


«   ll«l(»  U»    MI1irL«>  Ok  THt.  ncvU.0 
M  ■■•  ni  aiv.  M 


•coToacaici 

•TIKTCM  »«ai>|ab 

rMHICkTIM   or    MOTjrn^    MUC«tT    MOTUII    CAMS   ^f 

c«*eM>ire  »TatiCM-«r«Mi>«ti     i«m«t(iilt  kc^^t. 
Ta*  oiv.  a* 


•nnw 
VNtarMiii 


N<^*'«  ■i.*»0HnM(t    |«  *  »IMuk*Tca  kaaat 
a»ii*M  •••  at*.  M 


•carMcmci 


•cr  i«*i. 

M  411 «.    t> 


MVICT    ITKPOSI* 


•«n.iimic*t.  •ooits 

MT*TIM 

IMY«I«NTS   (ITM   *■«   »La«IM    l>l   *   KilM  CM*v 
"tk.   KTaCCN   *   MOTtTIa*    IM«II   CTLIantll    4<«>   * 

ST«T|0<MIIT   auTm   OM  . 

M  itlV«      • 


trsn^a 


t>«4Mrtc«u.T  uiacuftca  ««.m  *  wcM  K»«<«Tia« 
CIMCUIT  roa  *  wave  srtnr. 

M  uiv.     y 


•cariTH.  »au«Tii 
OKitcraiei 

CITSTAC    InOalM.    OAaMCTIC    n)0«V*TItt<    •« 

earsTM.  tTai<TuNr  o»  Mi,.>«.4itLcef*ic-<g«$r4aT 
■4r(ai*i.t  MO  HiaM.Ttan.^iruat  nicLlCTaiCfi 
oiu.ccraic>  ilastic.  4«<  mcaoaAvc  vccTatKim. 

4»-t«*    ••>  01*.     I« 


•cartTM,  nakMat 


*  oc*iet  roH  >*«ti>M  «i>o  »i*a»i«  <«TM.*  'ao 
•LL«**  iMOt*  vacuw*  oa  t*  4a  iwar  caviarwKai. 

40  «W   Ua  HI*.    IT 


■4ui4ri*v  caanaa  or  aaick  *t  Tca^a4T>MC« 
aCkoa  I1.OO0  a  It  T*t4rL0. 

•sa  HI*.  M 


iwiaiTia 


eoaria 


nm.t*n  Ta4«a4.4Tioa  uocuatar.     raortcTioa  or 
aioaiun  rao>  MiaM-TrM^>uiua(  a*«  cnaaavfwi. 
»a  Jtv.   17 


K4Nur4CTi«iaa  ncaai^juts  4«o  cauiracar  roa 
iC4t.ias  ito  caTST4L  imits  aca  •  mov*  oa*  la 

•<-7«/U   «(.4»»   LMCL05UaCS. 

«*T  01*.     a 


cartTM.  NOLBcat 
naa(#*cn«iiM«  mrmea 

nratiucTiea  TtCM>t0A»  »iia  n4«i»4CTvitin 
4CcirT4M.e  ouamTt  (aTirat.  oalT  ca>iiM.jTi/u. 
■Cuf  ii(i<i.  neunTiab.   4aw  liCCTaieti.  m«»raTi(t 
M  01*.     • 


•caraTM.  bamct  tuMsr* 
e*Tai.T*Ta 

TMc  cmn  tir  WI.IO  itati  uiaLW4Tiui«s  upim 

t"*    e«T»l.TTIC    4Ctl»IT»    jr    ^T44.«. 

40'«oo  Taa  wi*.     « 


aCTl.l>miC*k  MOlU 
•TMikirr 

auCKLtaa  Of  4  iMia.<«tj.to  ciacuLaa  w*LiaiMicti. 
SHLiL  HC4TtP  4>.oaa  *a  4aUL  ktaia. 
u  •>!*•  as 


KLCCTto  4aricu.s  »«  4irccfs  oa  *cmiM4>itu4l 

(MblNttVINb. 

lai  01*.  n 


•cn.iicaiC4c  aoeiu 
viMMTiaa 

Con^uT4Tio>Hii.  raoccv>uait  4i«  •«;ataiC4t, 
i.>a>*i.c  roa  roacio  via«iTioNa  or  41  (LalTic 
ciacuL4«  CTtiMU<iC4«.  aoo*  or  riain  LKaaTs 
luaacaaco  in  hh  4coi'tTic  rtulo. 
aaa  >>i«.  2» 


■MIM   IWtlalTIM 

titaiak* 

acaualaa  or  la  ron^juaws  roa  ulc  4S  auat 
ai«laTt«c  4ueiti«k.*  r<M  ««ca4c«. 


«CMw le  aa** 


ca  4T»iO»i|«»lf  aMCNonCaa. 
na  aiv.    a 


(MT» 

atkiaaivtrr 

*  Ck4ts  or  ivvv  Has  4a  o^Tiairt  lCVU.  nr 
atkliaiklTT  r»i  aHlCM  i.«  lOTaL  cost  or  thc  rwaa 
TO  T»«  >ise«  IS  •  n|»i^>*<i  raoa  «rLl4aiklT'' 
aatricrioaS'  ruiroav4aici  i<4T4.  uwjracriaKa's 
COkT  4«i  ooaaTli*  ccsrs  oiTiaua  ac^iaaiLITT 
kCMLS  4ac  PcTuOTiaio. 

il  oiv.  tr 


•caTsrat.  STaucTuas 

r>ocir<caT4Tiu«  atuartcH  roa  tmi  ■acaaaariea  or 
4N  racrCLOrruu  o»  cm(mic44.  4i«  phtyiol 
caT}T4t.i.9aM«rMT. 
4e..rT«  r«e  xi«.  » 


'Vm.-tlUH    ST4I(S.       TM(oaCT|C4«.    rcC" 

aiMWS  «ac   laCxaaoiuTCu  ihro  4  laiirico  a'iT 
C0>i<isc  TiM.«ii«.ai  or   C4rsi4«.  ntLf  thc^< 
•la  Jl*.  2> 


•caraTatxitaTiOM 

L4aac-ac<Li  coaPvTi«.  iMiit-acnT  roa  i>». 
roanaTiM  arTatcvat.  la  vn.  aau  or  CMtaietk 
rMTslC4i.  ca*sT4u.oa«4VMt. 
ae-rra  so*  di*.  m 


••ia«  araisits 

t«sii<t  or  4  iuaA4Ci%«T  lariaMafloa  stsnai 
III  MT-ioos  um>  lauiratnT  laaaovraCat.    111  04>4 
4Uiir«aT«Ti«*'.   4N0  I'l  ufision  oaicaT4Ti')i. 

laa  Ji*.  t* 


•oara  rMCcaaia*  sraTiaa 

at*  Taarvic  coNraak  srsTtna 

oa«4'4ii«T|ON  *N0  a4Sic  lo«ic  roa  aa  41* 
Taarric  cowaoi.  4uT0«4ric  74>4-**occsji<n 
raoaaati  aainaAT  >unctijnsi  rtiaHT  >t.4*  raoecss- 
labi  rLlSMT  D4T4  raiaTduTi   TiuMsaissioai  laTa 
STuaaac  srsTia. 

••I  til*,  la 


ara  nMccsaia*  STSTtas 

ocaiM 

TMi  94T4  rawccssiaa  srsTCn  useo  to  ocrraniac 
THt.  «b,xiT*  4no  vtLOCiTT  CBaoas  or   TM|«  •v.4TCS 
4CciLi««Ttu  BT  '«4a«  or  tk  c>n.ooi4a  roiL  Tfc^ 
aia>«.     vCkOciMts  <ac  jaitiico  usiaa  »t4-4-ircc'> 
FaartaM  c4HrK4  »MbTr«a4c«<s  or  tht  PLaTci  •aioa 

TO    IMr4CT    0»    T«l     T4r^T. 

4e-a«a  aaa  oi*.  m 


•caTtTaca 
DibicTaiea 


acaixm  »i.oo 


larcaiatars  (ITm  aia  rLuaiaa  la  4  aias  CHaf 
aci.  RTtCCa  4  aeT4Tl<M  i«Ma  CTVlwica  aao  4 
STaTi*«aa*  euTui  gM . 

la  01*.     • 


acowcm  rk«« 

STaStUTV 

TuMCi  utsiiM  ror  accTiklwaa  COUtTTt  r(.0« 
ivfai«MTs  OM  CTLlaocN  oaaa.  srMcac  om4S  4au 
rLua  ST4«iLlTT  TMtua*  or  coixiTC  ri.ea. 
111*.     9 


aCMITlt  *\.m 

TUT  raciLiTiu 

T«ar*ci,  ofsiaa  roa  aecTILiaaaa  CJUCTTC  rtOa 
tartai'tCHTs  o«  ctLiaoc^  omtn,   ^»'^n  iM4(i  aau 
rkua  *r49iklTT  tmcott  or  coucttc  ri.o*. 
M  <il«.     « 


CiacutTa 
aa^iruaa 

••MkTSls  or  4  »  rt4CTl«c  aaTaoaa  alTH  1 
Tcaofaacs  roa  laTta-STa^r  courxia*  or  aa 
4an.irica.     cOM^aaisv*  to  4  siarie  ac  nrT*oa«. 
M  III*,    a 


cavsTai.  aaoaTHt  raan^iic  rMircarics.  4^0 

CaT<T4L    STHUCTUMC    ur     HI«MM)llk(CTaiC-C0^ST4al 

■unaiaLS  4>«  mcM-Ttaptatruac  oiCkCcTaic^i 

OIUCCT^IC.    tLaSTICt    44l>   r-icaoaa*!    SrcCTWSCOTT. 

*«-a««  aa>  III*,  la 


•cararaca 

tUMTICITT 

ISOTROPIC  U.4ST1C  aoouLI  OF  aa«NCaiua  Baltic 
at  TM(.}<«cTir4L  otaiitr  •hhwti  roi.rcaTST4u.iac 
atai  Slijcc  riiT*T4t.  roaxs. 

M  til*.  2> 


•carsTaLa 

caiT4ai4k  aaoaTM 

PCro^iTiON  jr  i.4>a4M|ia>  on  racs>a.T  CLCt*Cil 
r4tcs  or  CAiclu"  FLUoaijti    rniaiaocLCcTMlc  roaca 
aau  tLCCTairai.  cummktkitt  NE4tuacacaTs. 
asi  111*,  as 


iiiriT4al4L  uMOaTM  4«  ii.icraic4i.  raa«caTlts  ir 
acaraai  la  rii.nk  oa  C4«.ciua  rcuoaiijc  4aD  Siulu* 
c>a.oaix  suasTaaTts. 

saa  III*.  a> 


irir4iii4i.  tHOaTn  4nii  CLCCTaie4t.  aaoataTics  or 
■CMtianiiM  TMiN  riL"». 

las  01*.  ti 


•oaTa  aroaaat  araTma 
CMCataTar 

4  srsTta  r(M  Tureto«iC4c  CuOlaa  or  uaSMic 
sraxTvfatL  roanuLat.  roa  ruKxio  e4ao  oa  aMacTie 
r4rT    I'D  |.»naa4Ti0N  atT«li»44.. 

i^-m  aoT  Jl*.  M 


•oaTa  sToaaM  avaTtM 

lareanaTfoa  aCTaiivat 

»    H*<iOaoO«    «lt»    «LL    i.0CItTlC«    4«)    laaT«LI.4- 

TIU4.  ftltNtraiaa  •a.ri.s»4aT  won  iasT4i.L4ri-«< 
rLaaNl^t  41^  Caulratar   iast4t.L4Tio<i  or  4N  41a 
rOMct  L>Xir«NT  SToatac  aNo  laroaaarioa  actauvat. 

F4<;tLlTT. 

Ill  dl«.    1}  I 

I 


•OCCISIO*  aaaiH* 


ce<MuNiC4Ti<M  MasTa4iais  aic  auTuak  raicLta- 
sokvlaa  acH«*iua. 
4e.«ai  a«T  ji*.  aa 


•occoMracssiON  sicawa* 

soimiaa 


ncco'Vat.ysioM  sicxac^s  41 

•  •MLTSM    or    •}»    C4US. 

M  ill*,   la 


ni*tasi     4w 


acat^iM  eiacvit* 


Hies  —  at  ni4.«s  or  4  rMoroM  rkua. 
aiiaraLS  'Ut  ac  Taaasrc^MCO  a«Tac(<i  T«o  ciacuiTt 
•  ITHOwT  CLcctaicaL   iartHC0w«cT|0N.     sutTtaci 
OPTicai.  timaa  is  MctiuaT-oTHcatise  aosT  or 
TMt,  rMOTON  ruia  IS  lost.     '-»  juMCTiONk  *ao*toc 
4  aaaa*  roa  rMOToa  Taavsai ssiua  aao  atccr-'iea. 
Jl*.     a 


•cua«(  riTTiiM 
rokmoniaca 

4  ra(.n«iri4b  riT  To  T>«  ot.r|at>M  roiaTS  r<im 
aCMt  nOLCCuiaa  «  ismt  i  <  thc   i*a2  ST4«w4a<i 
4TacarHeat. 

It  01*.     a 


•CTCkowa 

»«a«  arataata 


4  srsTtaatlc   iNTruoucTiaa  To  THCoar  qr  k04« 
uaaTaabC  ctclovC  ■a*is  la  aTHusrNCif  aunCLS 


•(wrtnac  araTcaa 

•MTMCnaTicai.  aHa(.raia 

4N  orriaiiM  u«ri.0TMt4T  or  utrtasi*!  rCaruMa 
4aaiNST  S4U.ISTIC  aissucs.     cowuTia 
co«ruT4Tioa. 
«o>a««  aai  Jl*.  la 


TIM 

THfaiaLkT-lNUuCi.1)  lasTaaiLlT*  or  aawikaa' 
ru4Tts  tNcar  tmc  TfrtaaiiiMf  «4ai4rioa  is 
tn»tT«ic  4rooT  TMt  4(is  or  thc  ri,*Tt. 
4»iaoo  Tie  Jl*.   li 


M-« 


•ocroMMTiea 

»€»i>t  larauCTUMLi 

STUOf    l<in|C«TtS    TM4f    THC    |<>|T|4(,    0Cr'M'<4T|iM 

la  |Hr3'«T4«T  It  cnaTaotxiac  T<«  rt.e«uaaL  rclro^v 
or  TMI1  4«c><s. 

T|0  Jl*.    13 


•OCL4T   Llaca 

cararaca 

STaTt  or   Tia.  aaT   aaj  ^t.U.m1  C4raauiTua  JT 
ea»sT4c  otL«T  klats. 
a»«»»»  ajT  ji«.     • 


•ockTa  aiaaa 
JCT  rt.a»a 

INTcaacTioa  trriCTs  j»   4  jtT  ri.4»  oa  4  ao 
ot-rtf    ictT»  aiaa  4T  a*cM  .  ano  eo^aaisr*  iIth 
'•w-CI»e>tsioa44.  ixpar. 
40-aoo  aea  ji*.     • 


ifirpKacnriac  eaoaa  accrioM 

4TOMC  «»i>  •«o(.ti.(L4<  Ch4aM..Ta« «arca  raocet- 

iT^'r, .'.'"'■'*■'"'"■  '■■"'*»  «"I0NS  roa  ,i»'H.e 
ictctaj,  c.«afe  i.4*srt,  rar  ai4»u«o. 


1 1  iPPUCMrtac  fauarioNa 


•ockTa  aiaaa 

tuacaaoaic  cnaaacTtaiaTica 

latir-M.)  «cCJN0-orciC4   ^LUTioa  rjm   Surc«aOnlc 
ri.«»  o*ta  4  0CI.T4  •laa  osiar,  ■cvcasr-rt.i* 
lNrtaa4L  acTMou. 
ao-a«e  aaa  ji*.    « 


•OCTtCTlOa 

raacceoi*«s  or  thi  t^coao  sTarmii^  o« 
atacTi  icvsiaa  gr  t>.*i  <j«McaT.  Oct  laa^. 
ao-taa  aai  ji».    ,  ' 


•OCTtCTIOn 

aiacaarr 

»*4|1C0    VISU4L    UTTCCIION    UT     4iaCa4ri     4<    4 

»j.<Ti.,i  or  »4««.4t  vtcfja,  aMTStcat.  •4c«'.*0tMU< 

4«IU    "OJt     or     44.1.HT.  ^^ 

40.>aoe  a*}  jiv.     a 


•ocTtCToaa 

kl«<T 

««>4L*sis  or  LIW.T  (KKcTiiM  KHCtt.     taa^rsis 

ur  Ta4/ri.l>r'-*4*i  aicoj.ahc  rMOTOTiaci  »'r>  0- 
rt'«|ai«f4L  •t4>u.iaikTs  o».  aicaoat^   rrtOTiTimcs. 
*Oklo  tT4Ti  rHutuiiiroci  ou  ornea  oraoui«.<Toai. 
"^-"^  aTs  Jl*.     « 


•^l^uaiON 

or  Jrtil'^  I*  l^sakTtj  «   »*^»,  BisraiaoTioa 
or   i«ai  or  »l«4li  iitacTs.  oirr<jscn  ar  t-« 
suMTtce  or  -\.iM.. 
»o—M  aaa  ji*.  »o 


I'M  caaaauNoa 

roussija  CHkOMlut. 

••-»••  Tta  JIV.  ,> 


ITat  coaawTua 
KSIM 

fe-  r.'^I"**',?L."*""^  "^^  ui*rsi*i  orra^Tiu.s 
•-aco  aia 


•oiiiTac  con^urtaa 


laraovcu 
t**TCa. 


CTccToaa 

vision 

taiaMeo  «is«<4<.  ufTictlCN  ur  4tac*4rT  as  4 
ruacTij^  or  t4«,*i  »tctja.  rMrsieau  B4C<i<Junu. 
4au  aoo^   or   4Lt«T. 
a»-a«o  aas  ji*.     • 


•MUTtaoa  acaas 
4   a4-.<ictic 

40>»a«  aaa 


la4»'  row  cniLlula/l  0(4ms. 
JIV.    20 


DUToaiC   aOkCCUkCa 

THteitT 

•a  lv*tsT|haTlwa  or   r-*  >«jr«arits  or  ti«  ji,. 
*e>oi.*co  ajTtTijN4«.  »!■».  «t»ucTuae  or  t*  aii4fr 

0«1I€     -«W4    0—    l,4W      r>,    IMT    uCTC«'<IM«|T1t    or 

Ua»-ta4Tjai   is  STuutlo. 
40<aee  sai  ji*.  ,, 


■oitucraic  riLna 
ciacuiTs 

THW^It"  CIHCU11S  k¥>   STklias   la  artiCH  fw€C- 
T««*IC  ciaci'iT  CLtaiars  4i.t   iNTC6a4Tto  n  4  «.Tr- 
"141.  a4rai>  to  4  roiar  .himf   iNniviau4k.  '«"«.»  «l 

4r»^4a41iet»   »4»t    M.IK    1.4ST.       iHt    ciacuiTs    rlLL       ' 

C4>>*aLC  or  ocKtTiac  4r  sckj  o(«*fcs  cc«tiin4i>(. 
4i>..aee  II*  JI*.     a 


•otcucraies 

"aiCK-i-^HKco  uisrcakOxNT  cirtataT  la 
oikklCTiicsi     laTLMvatTArioN  gr  itr4  wutt 
t««ant*Ti  capkOTiKG  rjt»sT»Nti«e  4s  rnr 

OILlCCTIIC. 

4e..aeo  TO*  III*,  as 


•oiCk&CTaiea 
aartaiAkt 

c»TST4L  tao(TH<  i-aGNkTic  rHorcarits.  4'«> 

CMTST4I.     STKUCTuat     OT     Ml  V<-UIUXeT<  |C-C0NST4al 

«4Trai4kt  4»T)  Mi6M-Tia»i.«»TiMt  oici.ecrNic<i 
MtLCcr^lc.  ikjtSTic-   4«<  ricae*<v«   trtcTa->sco*T. 
40-»«a  «•>  Jl*.  i« 


•oitktcraici 

ackaiaTioa  timC 

»rk4«4Tina    HMOCk^tCa     l«.    PlkLICT^ICS    4-n 

scnicovvxTOas  ulsCi  SKj  roa  rossixc  ifSM 
Tt-«^a«Tiiat  THLa«isTo^  uiVkkumcaT. 
40»»a*  aaa  ji*.     « 


DXP-KAS 


•«iS4aTcaa 

"Cuicak  rcaaoNaCk 


»4onri»f  cjukiar.  if  g«ks  4t  tea 
ackca  l-l.lK(^  K  IS  Tti«rLo. 
••-••o  «»•  Ji*.  as 


CnAI  MCj 


■taTiat.  atone  TUT 

STujT  or  THt  r«o»iariis  or  n4TTea  u%lf» 
ryj^^V'."','^'^""'   «'*«»•     T-«  uj%  or 
rl^TiJ?!.'"'  '"^""t"'*^  "^rsiCS  4«,j  a4I-<^4TIC4L 
••-•OO    III  Jl*.    IS 


ris4ST€,  iwxsiaa  ra^f4i>4Tiuai     4  riLOT  raujtci 
cJTuerr,  ,►  „^  stwjjks  4N0  oNt  ^ostitIl 

40>a««  «*i  j,».  ,, 


•oiark4*  arartaa 
M«*ian  caaiaraaiaa 

».-T^/^.*^^''^*"'"*'  '••  •  »«"»*.4Tej  smimt 

0««IT4I.     TIa'STlN. 

4D-aoo  aaa  ji*.  «« 


•otaakar  srsreaa 
•oaaa  cauiracNT 

tCSU*.    rt»tL<l»^kr    ,Mj  cuaSTajcTIO..   jr  rirr- 
■'H..Li»<ii(scri,t  wiMix   oianar. 
ao-f«*  aaa  ji*.     » 


•oocia«Nr4T!on 

aik4k   l*roa-4Tioa  afii^irus  in  thj  rCj^at. 


noviaa'v^T 
*o-taa  saa 


Jl*.   so 


!•»  oiakjauc  14  THk  s«ac 
Jl*.  so 


«LkCia4ir    L1-.I.CIIJTIC,    4N0    N*CH|«     T«4^^t4riJ'l. 

ao^oo  aoa  ji*.  s^ 

•oecun(NT4Tien  S 

conniMiC4Tien  srsTtaa 

STOJICS     IM     IHL    Fioa    JT     l«ruM«4TlaN    4«}<*^ 
M  Jl*.    Jj 


•00CUNtNT4Tt0N 

oaT4  anoecaaina  ararcna 

Ttc-<<iC4i   i^oioMTij..  4an  auir4<c  fn 

'"•^taE'T^IIOfc   Of    4    o.    i.    4anT    rmn    4ac«cr 
l'*ilW.C4IN^    Uall    a|rKO-4(fa0tHJCT|0<    SriTC-. 

*cwrsi . 
40-aee  aaa 


JIV.   >a 


IIT4k   COi»WTt«a 

*• ■aaaaiwa  icoavurtaai 

•  Fj^Ta«K  iiiiM  Traoi   r«j«M*>i  fn  r^  C4kCuc4- 
lua  or  eu.rTaja  aavi  rjNCTioks  roa  T-*.  soaiu< 

lO-aoo  »%»  JIV.   lu 


•«  I  iT«i.  acMMDin*  arsTtna 
fuTonaric 

4UT044TIC  0II.IT4I.  accoajiiM,  tta  acouci^ 
'•  »»tta  roa  T(.ii^sTai4k  .uonctism  ,4t«  *«) 
'4«**Tlc  STraa  KatuiCTlja. 

*•  Jl*.    Vi 


aof^rat  avartaa 

'^•lafaTai.  oaT4 

4  srvrea  Foa  rtawaaanliMi  earvai'CNTs  4^  roa 

••Lt.Caoi4e    4N0    4N4Lr7l><    04T4    4UTa^4TIC4U.«. 

"*'-•"*  "aa  Jl*.   so 


•oiexs  iKaicoNOucToai 
^*a«t  SHirrraa 

J,      rOU^TlNG    OlJUCS    IN    r4C>4St.k    H4*l««    vCa*    NIOM 
■<:4T    UMS|r<TI>M   CX4a4CTL>>ISTICS.       4    TtCHNIOwC 

rpa  oar«|i«i>«  iTtr  rh4si.  smifts  4T  hish  •'xcas 

^f    »^«l  >OIC»LLT    t.04r|N.    ■4*r.MI|qC. 

>f-t«*  aao  JIV.     • 


•oorakta  aaviaarion 

Tt«oaT 


4.  l^^''  **"  ••^"^•Tlua  or  uom.ca.|N(aTi 

STaTCas.         <»THt1«tIC4k    4N4LTS1S. 

4o-a«a  saa  ji*.  „ 


•oaaa 


iBMs  iscaiconeucToai 
>«aiTons 

(Hor^ONics  "  KT  mtM  or  4  rHOTon  fl'J«. 
h.k4ks  ■«4»  ac  Ta4NtFc<<Keb  ntTacra  rao  ci*cuirs 

ITI-OUT    CLL''TalC4L    t NTtaCONNCCT loa.       SUIT«aLC 
'>IC4<.   fiaiMS   IS  wccs>4f r-oiHra«|SC   host  or 
*.  ffni-m  rto*   IS  LOST.     p-N  JUNCTIONS  raovioc 
IH14N1  roH  nwTON  tr4«SMiisiuN  4N0  accrPTioH. 
'  ••■  "»a  JI*.     a 


DI  i«c«  iMaiconOMCToai 

'«ia  rikas  isronaac  ecviccai 


iF4aaiC4Tio* 
LP  01  ncs  411 
L.»C4»<T4kl.l« 


ON    OF     SUtCjN    rtk»S    4IU    SIklC-M     TMIN 
4MU    TK4>SISTOas    ON    4N     INSUk4T|l« 

-     Nk  s«a>«T«4rf   uT  MTnaoiCN  aro-icTlON 

»'     ilCl-TN    TlTM4C>lkPa|Jt.. 

«a-aeo  as*  Jl*.     • 


>li'4kf  aarcwMa 
4i|TtMN4  aaouTiOH  rarrmna 

I     •'4ui')raLOut.4cr  4>d  •<ro«u4CuuSTic  4NTcaa4 
•  <utLl*i  Tk''Mai<«a.s  TO  |arKO*t  "^xlin»  T"-c>^ 

"  IJl«S     1^    ilTfltN    TH*'     T4.TI.,0    lUT    SC    4CC»a^|k«>> 

I  i  Fia.L   1C41C.  "ontLf   a4rHiN   Tm4><   riTH  r-ikk   KaL' 

!  V't"*'       FICIklTllS    4«J    >4TkMI«I.S. 

i^-aaa  asa  ui*.    « 


M-T 


I.    Z;^/*"'^'-"  "  •"•"'I'la*  ••«  T0T4L  oa»«  or  4 
»*■«••<»<  too"  1-  HrMiMso-aic  rkirt  is  ratarrn 
40.a«*   MS  Jl*.      » 


•oaaa 

aaTHcaaTicak  anakrlia 

•■4KI  1  ««tT,«„  »0K  isriN«ri«.  Nost  rnkss  wt- 
"-'<■  CJtmric.f   IN  sortrsjNic  rtoa  or  •  -tooF 
•••viH  oticat   Mil  f4s   .tiN  TMwac4rco. 
»o-aoo  Toa  JIV.     , 


•oa4a 

acouertea 

«NC»4k  r4Sa.  or   »  r^xTuaaku  CLkirsom 
I'IscusstO  i"THta4Tlr»kkf  loa  mvt    irtikTaxc 
•euicTioN  jr  Nk4a-s>«r4<:r  aouut. 
ao-aeo  aos  ji*.     « 


•oauaa 

TMiaaPr 

4S  t)!JV!!i'i?*  •^  •»•»'""  4CI0  S4kT»   laa  ««  „ 

4S    »NT|^4TT«».    UNur.S    J^    IHC    HLaroa>4aCF     ■»    44TS 
4NU    OOiS, 

••-•00  Tai  JIV,  i» 


t*4kj4TiON  «r  im.  trrccT  or  acT4cosa«OL. 

orjaloiNu  aars  4s  roTtNTUk  4NTi^aT|-,j'  n«j4a. 
"»•  Jl*.   la 


•caarMonca 

•aman  laaiarcaiaa 

4N  taa  c»i»4i.   ifcsiaT  oiFi.(4t.B  srSTca  0'>4k- 
rtMrost   TNaxsouCLki    is  fo«..<o   to  viclo  «oon 

INTlLLniBIl  ITf    •ITMOUI    IKTCMrtaiNl    IIT'<    ITMt* 

Bouv  rj<Kri(<NS. 

40-aoo  aar  Jl*.     > 


•caaTN 

C'4T4  ON  r4aiH  Curat  <i   4nrkiTijnc   4CTi»|TT> 
eaalM  cuaatPi  FkuCTiari jns.    luaosancaic  4^S0Mr- 
TiuK  or  cos«lc  wrul"  Njis(<   4M)  >K>N4SNCric 
«-l»oice»  F'<a  jcT-orc.   ivca. 
40-»aa  aia  01*.    a 


•C4aTHoua«ca 


HTHOOt   roN 

ao..aoo  SOT 


OkTalu."    STUUT    or    SCIkOI'ITFj 

JIV.     a 


■00-KLK 
lilCt 


urn  MM  talOM*  0*   •1KC4LIU  ««(rfac>«c. 


vies 


•CtCCT«IC  cu— »■?» 
riiLO  Itiuioa 

IllSSIOt  Ct^Mo'    I"    »   c J»H »0U I -IM.    "•»«<»?ie 

»itto  II  r*  rtau  Tiiwi.iic^i.  Li'i'.  >»o  e»»t» 
c»««tucnoi  1*1  co>s'*<T  riKMi  f«*«T  «'«^  iji 

C<>«!lT*<T    tL'CTMUO    UlNtltT. 

la  jiv.  a> 


•«LCeT 


icunaanMHrttci 


CMOaiCI 

wmii i«w  icoiWTtMi 

T«    THCU**    gr    OT'MIC    f^Owti-iOK*    TO    1-n. 

rga»ut*T|wi  MM.TM'  *«J  to<wwT*Ti>at.  "KaTmcwt 


•CLtenic  9itcMMMU 

•IIMTIM 

r«iL.nc  <aci»«<ii»»  I-.  »Lww«Lfei«ie  «i 

■MMlllCX   UlUXCtklCS. 
*»>t««   STI  Jl«>    '> 


TIO 


•tktcTsic  »a«c> 

tTORMC   MTTtaitS 


tCH. 


Ml« 


tTuuv  or  ■•OHT-€.rii.»«.i     luuaT^iiAii  •«•  •afs- 
•*r  TO  Ti«  IOIII.O. 

■  I    OM  Jl».    M 


IC« 

lun 


C«»«T    •!«*   r»i    MTl-att.    UKANlun, 


>cac>nT  rtu.  kATTtwr  |ik«ctTi««Tio«.  rrvccrt 
04  (MA41C  arcEPTtMCf   sri      in   trwiriON  -ir 

r«<a4Ulr«>    ►l.AtlXW    »»->    ■••OPHJK    TO    »o»iTr*t 
rL«.CTH»l€    ■WTCMIM.I    »<«J    'il    i«l»l.»et'«'»T    or    SIL»^« 
MT   Mkd    IN   •   »««»ITI»t    ikCCTKlJOC   NtfaK. 
IM  Jl»-      T 


STuuT  or  Ti*.  M>w«liM  bf  »aai«u»  wiwK  u»cu 
la  nm.  •tk^^a.M.'n  rr   ii«t-«Mnia9  utcra-MkatfTic 

>  IU.OS. 

Ill  >>■«•    • 


•uiDce  aiMtixs  lU*  t*  aMracci 

iaui«-«NT  ot.»i«M  caiKKU  TO  r<>M«c  t\.rt- 
Tau»«««Tic  con^kllMLliT  la  ?•«   $4T»ai.T  •c^^ua 
ST*T|a. 

tll«>    14 


•CLtCT*«MMNKTIC   MLKS 
COBIIM 

roaTatx.  otsii"!  'oa   iaii.aau.*TC}  vtaitaccs 

T>«,0ak.T|C*4.t  T    UISCU5SCU    *LM>    *    PUI.i(    %t,'*»»^l'»l 

cincuit  vqm  «  kuiva  tTstc*>. 

U  0I««      T 


>TI« 


<TsTta  *>-*cT»lk  *ao  uCkiaa  la  KMOOk*  micm 

•  lU     ».>»T    •tAuILT    TO     ««.»    ttCHaOtJJT    «•" 
■CrtOUdt.'MT. 


•UJiaTic  KATTtaia* 


<Tuaic   <ao  'WitLit.*^  CkMia&-Ta4«irCa  vaoCftt- 
M*«     Jtv't.*i*iiM.  rao»  ucTioat  'oa  >i<in4,c 
tkfcCTao'v  c^'aCL  TM«>trt-<  titr  atts^iwo. 
r«  Ji«.  i« 


•Ckccraicat.  co>«iiCT*«ec 


rLtcTaoH'bak.TK  ceai>«TiMlLiTT.     iLicTaicM. 
rlwi.     aTTM^M  or  •♦WJIaa  ia«io*taeaT  taCLJOe 

*  NC»  noe«  aOuaT  j«-aat«.    tt«»ia*TIN«  (iT'aaM. 

•  lai    IHItLu  *T  aoooil   t.T»«aCi.   f»JiaOT»aTi4». 
saoiau  «TijD>  CLUXU  tajoac   iTuo  To  Mau'irx 
r».ii.l4'>*    ••>»  i.«»»T  ooajiaft. 

*e-«o«  aaa  ><i«*  >• 


•cucraiCM.  cauiMtMT 

•  IM.IOM«»MIC» 

riat.i*«a*rMT  ua  iLCt;Tat.cHt,aic*i.  coa«caaioa 
ococc*  eovrai.*  n.*ioj  o»   laMmi^aTtLT 
j4.M*ar   i«ai   tmmou«^  Qtctrata  laaxi  «•« 

•  IS  <»•»•      T 


•CLECTaiCM.  (•uinwrf 


•CLieT««nMI«TIC    IMItLaiM 
OCSIM 

tauiaat<T  ofckiwa  cairckl*  to  casuac  fucc- 

TawTM'VTIC    COHrtTIOILITT    la    IHC    KvaOkT    '<C4^^M 
ST»TCa. 

•M  uiv-  la 


•CL(CfMM*«a(Tlc  MM  acn-CCTISM 
leaic  cunacar 

•ioM-t.iiw«a  •o.n.LCTivi.i  or  aaoit  •*«!»  raoa 
laizto  «oi<. 
*o>a««  osi  >>i«.    • 

•tLCCTaonMHCTIC  aavCS 

»eaa   la  »taT  to*  ra«.>«<CT  pao«*MTio<i>  ittc- 
Taua  *ao  solid  »T»Ti  "mtSICSi  t>»aviaie»T|ias« 
•au  tLCCTao^kSatTtC  aaoiaTloa. 
1ST  JIV.     s 


<«t.SST|CITT 

alAT 


Tiva'VXt.tsTK  uir»i'«.aTi«i.  t<Hi*T|oas  raa 

Its     V    *»BllaAaT    SM*><. 

M  liv.   »> 


••LilSTielTV 

MTMIUriCM.    «IMi.T«IS 

»TasssCa  i-oa  <iCunTa|lS   la«0L«t<i«  Ca*C«S  *«> 
C»»sat  iikTusaU)  «iTa   «aT  •m.iki  aam^in 
»iMrTl.i<rt. 

MT  Jit'  »a 


Ktcrty-MAta  Ttasut  <•••'   *>.uracJ  st  vtaracc 
caM>>.   >MT   I.   sTKr  ss  4H<i.rvi>   IS  roaai^tTtJ 
la  '!««  or  aarciNb  ruaCTiuas  or  «  eoa^CT 
v*MiM«.l.     >T«tss  >iacri<Mk  iKicaaiuTioa  is 
abM.<C'>  TO  T^  SOLUTION  or   *  i.iw*i  $»kTt-«  or 
SI>an.T*<«o>i*  t^iMTiras. 
»0i«00   TtS  >■«•    » 

•CLCCTalC    MCS 

ifsm  *  c<»>»TauCTla<  or  t  ri.as44  •ca(a«Tl'M 

ST*Tca  »>ai.»u  aT  *  s»«ca».>ao«$  eowiaTra  ra«e4 
S>»rv,T.     T»«<  a>joeLi>   'it»ioa»T».o  •»  ti»-tj>c 
»»»|T  »»)  *s  Tuat-Turi   j«M   »IMI  ncrtfjrri. 
Ml  ')l«>   t> 


ILtCT<0«*U«TI(.    COai><TlaILITT.       CLCCTaiClL 

no«-ia'..     afTHwiui  ur   (K>«i-m   ia«>ao«<ati<T   T-WfJO* 

*  <«•  »<oe«  aOuaT   ji^aat.-.    TtaaiNiTiaa  t«T»aa4i. 

•  ■■<t   SKiCLJ  «T  aotiuit  e<T*«act>  tiJi^^n-ftu. 
iMoiao   STuu»    aiLKfU   6av>>/ae<   STUO   T3   M«l<l>H 
p*'<>i.t<'<i   »*1>  t>*«»»  SOioIka. 

M-aeo  4««  oi».   i« 


•CtlCniCAb   NCTMMS 
STaTMSIt 

T>«.  •aob^alkiiT  or  Success  cauartoas  r-M 
•fjiau«-iT    4rTr.<aKS  'as  uTklvcu  rao*  SAsIC 
conrai«<T  r«ik>iat  »t*tisT|CS. 
M  Jl".     * 


•CLCCTasnasatTit  •«««* 
aa<MOS 


r>« 


LfS 


•CLiCTaic  es 
■aeisTioa 


rtaSjacwaT  or  TaaasitaTS  lanucco  la  ctfCTai- 
CM.  C*<KXS  'y  aiiiiana  iJ}  aumt  »<jk.ll  a4-<T«Tlj>. 
laS  Jl«>     • 


•CkteracMOusTic  nuaMucca* 

4a  44*  C4a»u   |ast«T  uirLCM.a  STSTta  iTist- 
rua^-ose  Ta4>'SOuCLi>)    l»  hm.wi  io  "teto  v»'»o^ 
1->TCLLI  -I'M!  ITT  »iTHOur    ikTe>vtai<i.  all-  iTMta 
■ou<  riiaCTiowS* 

••T  Jl».      > 


•tLCCTaOMS 

Ti«iMtoaie  taissioa 

lea-Maa-rixiloa  cutLiCTua  roa  THcaaf-Mic 
taK.>ST  C3avfaTt.MS  o»ta4t!Mi  la  TMt  •*Lt.-'3*«ri'<( 
aour  or  jhl  to.  »o».T4a».  4»tc. 
40-f««  ava  Ji»«  ts 


■tLteT««.va|«SClaC( 
oisr«^T  sTsnas 

icsua.  xtMLUtanMT  4*«  eoaSTaucTlOa  or  UJU- 

TaoiUMI  «SCTkT    SOMIk    0IJ^4T. 

se-taa  ••»  >»«•    s 


MCao  suproaiiaa  «Timics.     •«4Sua(acaT 
OtklvcaC3  TO  h^  »aa|Ta4^T   Ttan|S4r|oa. 
r>a,caCTiC4i.  coaSlui*4TidNS  or  volt4«c  sT4aola« 
■4<fS  01  koa  toss  T»4as«ISSI0a  tiac> 
4e-a««  IS*  Jiv>  tt 


•CUCTaonMHiTIC   asvts 

STTicMaoTaoas 

«Tac<ao<aoa  tatssioa  raoa  niSM<ca(a«T  (lCc- 
Taokl.      tmc  «(a(a44.  CHaK4CTtaisT|CS  or   st<«mmo- 
Taoa  a4j|4Tloa  4*1  >(«U«(o. 
40«t««  asa  oiv.  as 


•cttcTBSM  aicaescoru 
•cints 

THS  ceacaask  Tissue  or  aics  aas  iart.CTto  (ITm 
j*f>4acse  a  ■  nCliowl i T t s  viausts.  et(CT4->a  aica<>- 
Koric   STuous  acai  a4»it  cr  t«  rm   sTa^rTuae  "• 
acgroasi   xtaeucauarstlo   aicaofltM.    4.n   «STaj- 
CTTi  aniCM  n-ai.  4tse   I4jcctco  iith  tmc  vltostt. 
4a  (•a4T   sC4aaia«  aicao4a4tT»ls   SHOaca  TMtT   tmc 
tttrtaTw.  rMos«>M4ii  iacaC4KS  la  its  aaomT  i« 

t>«.    Ct<<CSa4l    TtSSUt> 

M  !>■*•   la 


attic  ra«M  TUMS 

•CblMlklTT    IU.UTM«ICSI 

C4USCS  or  rsituMS  i<  saiuutn.  -utM-ron* 
Ta4«ttlia-44vt  Tuat*  4at  STuultn  T^au  4n  fi> 
4a|K4T|T>t  or  T>«  h4«   4Moli'«T  oT  oa(a4Tiaa  Tuacs 
4au  or  THC  taoi«luw*t  rjat  ejarawc<TS. 
4i>-a«e  ISO  oiv.    • 


V 


•tkicTiiic  eii— rati 


i'»T4  SN  f»«iM  curacii  *an.iTuo«  *cti»itt. 
ISMTM  cjaatar  »tucTi'*TioaSi   luaoSMCatc  4<<saa<'- 
TI04  or  eo>a|C  M4UI0  aoiit<  »m>  •C'lassaCTfc 
■  -looices  "ai  ucT-urc.   i*aa> 
SIS  Jl*-     » 


tSaT4   C>^Nlr«TS   4T    T-H.    4iMgM«L    I»«. 

M  OIV.    a 


•(tccTaeaasHCTic  ritkoa 

HSaAROS 

ftao  soraoaiiaa  SToj|C»<     ai4Soata»aT   ir  ro*» 
otklvcacf  TC  4a  4aaiTa4«T  TtaaiasTiaa. 
T-a.oatTic*t  caasii4.a4Tioas  or  *a(.T4«c  sT4<Miaj 
■4»ts  04  tor  tuss  Taaasrtissioa  tiac. 
IM  ->■«•    '< 


•CtCeTaONMWTIC  rilLOS 
atAsaa  aHTSICS 

ia*csT|>.4iija  ur   Tm>.  a40l4Tioa  raoa  4  aoiaT 
cnarsc   tovi^^  uNiraaai.T  la  4  in.4Sa4  SM^a  thc 
CH*«M   i\  -trvi-rt,  la  TM».  0|N(cTi>>a   jr  4.<  HTta»4t 


•ctccTaoMic  tauiraoMT 


rLtCTao«*aat.TK  coar4TioitiTT.     ttccTaicac 
aonTiai.      nrinuos  0>    «JV>I«I   |avao«ca(aT   i  tCtouC 
4  aia   SH0C4  aouaT   jtm^^,    rcaaiaiTiaa  iiT'aaat 
•  lai   iMiito  4T  nmxx.1  i.r»4acsi  (ajiaoTraTut 
saovMu  iTuu-   au-otu  saouar  stud  to  saaod'H 
r4x(tl'M>    4MU   trOIT    S<HUlaii. 

H  •>!«•  la 


•4U4CT1C  rifto. 


oi«.  as 


«una\aT  pr  !•«.  •a>latir4t  assutTt  or  4 
sCrtaTtta  <raTH  Ntsiaaci  »a0<ia«a  rja  th» 
•aai*TIC4t  HM  l4»t«l'<t..T4t   la«eSTIS4T|-M  Jf 


•tLCciaMic  lauiMwr 

COMPSTISttin 

tttCTaoa«fiMt.Tii  CO 
nwia-.t  oa  r04ta  u* 
4au   COIKCT'NIS* 

so^ee  sai 


r4T|j|tlTT   SuavCT  or 
tics<  caatMii  SMictoiaat 


aCLicT— aic  €tfutPmm 

CMklMS 

TMiaiat  PlSiaa  Ttcaaiuots  MiTsstx  roa 
ST4*«a«i  curcTaoaic  *SS4.a|itUk  or  r<«  btccmaa- 
TUM  aao  Ta4asisToa  Tvais. 
•e-t««  SSI  mv.    • 


atLceraoaic  satTcaKS 
•oaisntTns 

'tastsittrr  STUUT  gr  4a  cttXTaotic  •oaioa^ria 
saiTca.     KSita  mciric4Tioak<  Ta4asisT0< 
4an.irica.   4ao  oiour  saTt  rcaroaaatet 
CH4**cTtaisTics. 

I(T  •!«.      • 


les 

»«a«  la  «caT  toa  raiausacT  raor>s>Tisa«  Ctic- 
Ta<a  *»o  SOLID  ST4TI  MTSics*  caMajaicaTiMSi 

4<4J    CtCCTaj«4SaCTIC    B4UI41|0a. 
1ST  Oi».      * 


tttcTaoa  tawltiaaiua  tkca^T   ta  Tat  u  4>j 
LSaca  e  acslsa  or  thi  ioaps»-«at  C4tcuL.4T'o 
raoa  4  att4Tio~SMir  acTscta  ctccTaM  McasT 
toss  441  4rT^.a«taT  CMaacTcaisTic  Tfats. 
M  uiv.     t 


ITT 


l^rca  4Tao»a«.a|c  PHtaoaeaa. 
sss  ji>.     a 


txxcnmn 
aict 


taTcaacTtoM  or  MaTictts  i 

■  TtMIIICS.      SOVIIT    S<>L«CC. 
**T  OIT 


a  «aat|i«aa  •i.ccrao. 


Tiac-iaufrcNueaT  rcaTuaaanaa  TacoaT  st  s*<ic 
Tloa  roa  0*c  aac  aaar  ctCCTaoa  -asis. 

mv.  as 


•tUCTaoM 

rcarwiMTiea  T>«aaT 

co^aaisoa  ttr  T>«  aaaTatc-^oci  oaaiTat  ^iTa 
TMC  riasT  a4TuaaL  sria  .MiItal.  roa  Tao-CtCCTaja 
STST|»s  IS  aattcaru. 

M  UIT.   ts 


•CLCCTaoas 
•OTSTioa 

SfaCHaoTaoa  caissi»«  ra«a  aiSM-cacaaT  clXC- 
Ta«as.     THi  sc<«a*t  CaaaacTtaisTiei  or  tracaas- 
Tao^  a4ii4Tioa  4ae  afvi(.ato. 
•••*••  asa  III*,  as 


attSeT««NS 

TxayoaT  ratwfm 

•■au.  crrrci   la  SISauT"  aao  tiaulO  i^^I'M 
STgoiSS. 

so-iw  s«i  ui«.  as 


•tkLIPSOISS 


tcaeaat  C4SS  or  4  ruTuaacu  cttiaseio 
DiKussto  a4T>%a4Tir4u.T  roa  aa«i  acsisTaaet 

•CuKTioa  or  aL4a.si«r4ct  sooics. 

*•>  01*.       • 


•€i»i.0TC»  actsTfoas  \ 

surcavisraT  atTHoos  4au  saoua  «caroaa4alft 
aoaas* 
SO-MI   Ml  oiv.   j» 


•caccMoklTis  viaiM 

caKMOTNcaarcuTic  aMart 

atK4ac-<  ■4S  aiaroaasn  to  nao  crrtCTivc 

*aTI-V|t4L    4«(4TS    O'     rOtlO-TttlTU    4N0 

J4r4acsc  s  raC4r»4ttT|i  viausts  'o  csT4acisa 
ca|Tcai4  TO  riao  4aT|-«ia4t  coaaouws. 
ra  OIV.    la 


•caccMMklTfi  viaws 

atTMOLMT 

TH(  ecatsaat  Tissue  or  aici  •4S  lartcTao  ttTa 
<'a'4a»s»  s  faeia«4tlT|»  viausit.  etccra'fi  aicao* 
scoric   tTuuiis  •CMt  a4jt.  or  THt  ri<ic  STa'j>-rua(  nr 
'«u*eai.   xiiiOuCaoN0Stl4>   atcaoSLl4>   4a^   <STa.>- 
CTTi   smicm  •lat.  4LK'   I'tjccTco  •iTa  THt  viausts. 
4a  >-a4f  K4aaiaG  aicao4h4tTSls  SMOacs  tmlt  THt 
ttaataT»t  r»«s««Tt    lac«t4MS  la  its  saouaT   it 
T>«.  ct«csa4i    tissut. 

M  JIV.   la 


pSi-PTI, 


KLE  •  m 


'•TAituat  latCHsaicsi 

aOgtL    TISTS 


C4ka«iaLTaic  atasuacaiat  or  rtjsacstcicc 
Tl4to.  sussiaa  solM-i. 

•TS  ai«.  as 


lataTAc  osTS 

la*  iconawnasi 


TMl     )4T4   moCESSIMi    iTSTCx   OSCO    TO    JCT»aal.£ 

*•»  vttxiTT  tto  <ftLOCliT  taaoat  or  thin  •l4Te> 
accrtLa«Tio  ar  '«.4a«  or  4k  rwn.aoi  <a  rott  Ttc-<- 
ai*».     vCc^ciiirs  »k€  j"»4iNL0  'j»in6  ii^i-sptf 
ra4>ia.i  caaraa  aM0Tr4a4.~<s  or  thc   «L4Tt<  "mo'* 
TO  laraCT  o»  fC  T4r«tt. 

M  Jl».    so 


^i^ipMloa  tmcTS 

*cumiT  vtMicLCs 

■cattaca  roa  bsnaai««iioa  or  olsst  err(cr« 
oa  rfCtra*  ntHictl  sraxuata. 
isa  OIV.  It 


t 
•aCT|«|« 

TMl  roiiia^a<T«a.  MrroT»<sis  un  rat  aoti 
<"  aacrtam  catraLS  n  tmc  raTaoitacsM  •» 
■  •'iCTOas. 

sit  01*.   la 


LMiTNiS 
•  lOtMtatSTMT 

•tacTic.   staoLOalc.  »>to  ■luCMcaicat  srwics 
oa  VIB4C  i<^tcTioa  4ao  tTsoacair4Tioa. 
»•  Kiv.    la 


nraaiac  saerrM 
mtmtmum 

TMt  ca] t4>i4t  trfnaTi  4f4>  ttccTaiC4t.  aaa 
or  sla^c-c*TSi4t  T>-ia  »c»aaaiua  ritas. 
■■  ■'■  •?•  JIV.  as 


*0*jaaTioa  or   lani  ouaiae  iTCHias  or  tTTH|« 
rtocaij^  CM»$Tats. 

Tts  OIV.  a> 


.BMMtT  aasts 

•at    IMIUTIM 

loair4Tina  la  4>TtaiuMT,i^  aoraCT  caH4-isTk. 

N  JIV.     lu 


lOHS 

twiiM  saaTMiTt  atacToas 

4  acr-aiu  roa  at.4«uai>^   laTLaaat.  itasT  aats- 
S«*if-Tin  HiiTuaiis   or  cfw^Tato.    S90|om.<«$cj 
rirvOSlTas  la  MCtt**  at.4crnas. 
Ml  JIV.  ao 


^Ml<«s  lalTiATsas 

l«P*CT    SMDCK 

TMtJatTirat  C4ttiit4iiaa»  oa  thc 
Tioa  or  tlJi'lo   laT. 

•S  OIV.   it 


lalTia- 


«T«iak  aaoie  aavcs 

PST4  sa  t4aiM  cuaai.r  aaatiTuoc  aCTlaiTr. 
taaTM  cuaatxi  •'tuCT<'4Tio«».    luaosaHcaic  4'«saar- 
T|o^  or  cos'ic  a4bir  aoiM-   un  ac3«4«arTic 
*-tkOlccs  roa  oci-wc.   t*t>i. 
SIS  JIV.     a 


coaTLi-a*  r*ituai  iit.rtcTiia>  srsTCa  r4taie4Tt'> 
4au  TisTEP  .|T.«  4  aooct  aitLCT  c4aT4iata. 
•ccraot  "a-jiuCtu  ■»   thc   ST>Tta   iai|C4Tt  4  alwt 

l>l^•rCC    jr    C4P4t>ILtTT    4<J    •<etl4alLITT    |a    O^TCCTiaa 

L0NriTo)|a4itT  oaiLrTcj  Ck4r<k. 
so-aoe  lOT  jiv,  so 


•rtTisut  latCMMiicsi 
atuaiaua 

Itrtcaci    »   ktsiuuai.   STaLkkCS   Ja  aaao-M 
r4Tlsi«:  tir».    n  at-'OKj.   or   aoTc-icn  TUTS 
4Lv*"ia.j-<  trrciatas. 

*e«««a  SI*  OIV.  IT    . 


•r4T|»Lit   latCMsaicai 
Tiraalua  «u.eT* 

T>«  toa,.iTik<l<44t  aao  Ti'4Nkvtasc  Ttaaioa  *au 
M.'«<t>k.  r4riGui.  raopcarics  or  4tLoru  TiTtaiu* 
cirrus  I  las. 

40-»««    *•*  OIV.     II 


•rsTiitc  laaTtleiASTi 
l«MltiTiea 

lvati4TiON  OF  kki-aaric  aciu  S4trs  las  tao  <i 
4S  4aTi-r4Ttout  caur.s  Oa  thc  acaroaM4-«;t  •<r  a4T« 

4-W    00  .s. 

40-aoo  Tai  uiv.    14 


rV4tJ4TI0>.    Jf     TM»     (fFCCT    a»     XT4C0S«a0L> 

••a.«T    ira-.  nt  4no  viT4iIk  c  oa  thc  rcar5'»a44Cl 
or  saia^iai.  m4IS  4S  roTcaTiat  aaTi^^Ti-w  najis. 
40«aeo  T>o  JIV.   la 


FtaaiTtt 

etccraoa4*aCTic  rao^aTics 

'•|C«)««,r     >H<<.^INe44    OFCCt    UTItltK 

fta»0"4-,i(CTic   a4Ttai4t». 
*0'«00    to*  OIV.      S 


•rcaaiTts 

aaoiATioa  trrUTS 

Mil.-"  larrMsiTT  kiuTajk  a«tsis  siautaTia.  * 
aui.iC4a  soH<T   iMa4Ui4Tivi  rcaaiTrt  ac4ki««'atars 
OF  L.    ioucT4acc>  aisisr4Kcci  4ap  caTST4t  t4rriet 

SIa«JCTj-«r. 

Tas  liiv.  ao 


FcaaoctccTaic  car*T*kt 
r4ltuKC  latCMaMicsi 

'4itjac  •■LC-<4>iisas  I-  FtaauttrcTaic  aan 
No-a-iatta  ultti-Cixirt. 

*••»••  sTi  JIV.  as 


•rcaaoa*«NtTic  aartniat.* 

saaatT 

•'IC'*H4»r  aj.-LiM4«  OFCci  uTikiaia 

Fl«»0"«".MCTIC    '<4Tlnl4tS. 

ao-aoo  10*  JIV.     a 


•rcaaoaaaatTtsa 
iaSTauaeaT4T|oa 

»Tt»  cOxTaot  ST»Tia»,   I.LL4T  c>T<(ca4t  OaTajt 

»T»Ttai.     4141    4U4FTIVC    CjkKOt    ST$Tt"S    STniCk 
la    THt    jSSk. 

•o-fs*  TTo  JIV.  as 


•rtaaonasatTis* 
TMcaaoOTaaaiei 

STsa  coaTaot  STSTias.  attav  CTacaat.  CSNTaot 
ST»Ttas.   4Nn  4u4rTivt  CjaT*ot   »T«Tcat  ST'nirs 

la  TNt    issa. 

•C"iS*   TTD  JIV.    as 


^fiTMTtaactTaiai.  aaoie  saves 
■«otsr«CMtMCT  laTtarcMCMcc 

P€aiv4T|Ok  ur   4k  ci.'.tcssioa  roa  tmc  trrtctivr 
4aTraa4  TtaatM4Tuat  Foa  4k  4aTtf><4  vicatti  4 
autTITOQC    OF    OlSCfcLTl    4'ar    JliraiauTC*  ar 
sojacLS.     4>4tTSis  f*  ar  koist.  nr   rcaatSTaiat  4Nu 
iiTk4TtaatiTnia4.  oaiti^  Ik  tml  o.i  to  an.i-ac 
ratoutaC"  a4ao. 

Ml  JIV.      » 


IM 

riTSNII/a   «LL0TS 

ia(>aovtb  acitous  Foa  Tnt  raooucrioa  or 
Tir4aiji  AtiuT  tmaniio-as. 
»»-a00  ss*  JIV.   aa 


•fttausHs 

SMittoia* 


lavLSTIu4iiukS   Ik   aav'lCTlok  or    thc  Ctf 
•••laST  rt4<Ma«.iauMSs  4H/  af.iia4t  auaaa. '  PnjTn. 
BtaCTin  cu'-rotAOs  t%  wt>-4rT(au4riM6  ritTtas. 
—  -ic*  lai  OIV.  a» 


riK*   OPTICS 

C4rMoot  a4T  TUBt  scattas 

paojxTiiH,  «F  c4TMaot.  k4T  tuacs  sith  riata 

OftIC    IvSCmt^    I.,    T>«    r4Cl«t4Tl. 

so-aoo  m*  OIV.  a 


'imn% 
auTOMOnic  atavous  tvSTca 

*taM4-CL4SSIFIL4TI0a    W     "IlkOr ISCBSl        THC 

0tkT4-4la4  kt(  Hlk  PUT   rHaoo»»«   thc   4CCCPT4acc 

TC»T     alTH    4LPM4    LMXtS    Jkl .     4W>    4    tIaC4a    •i.4»- 

TKtttv  c<Trasiati-  tiap  ftEiiatr  rtaca  a«s  seta 

FOHPCO     la    TML    «IS14.T. 

T«|  OIV.     t« 


rilto  caissioa 
CkSCTaoas 

»TVJICS  nr    iMLaaioau  caTnuucs  4ao  aoa- 
iHtPaijiic  rttcTNua  soo^Clsi  coarajLtCo  c  <caiC4t 
•CTivarioa  or   u4iu(.   C4rHat>csi   P'ilJC  PCaroaa4ace 
or  (iijc-coaitj  C4T»o'H.>i  cticiaoa  PC'«.T««riO'< 
THHcukH  iasLi(.4flka  4ao  tOkuuCTlar.  ritas. 
SO.***   ••*  OIV.      • 


M-l 


COHCIIC    T« 


•TMUITT 

!•  Jl».    M 


•VCHMICM. 


t^rcer  or 

or  *c«v>«x>. 

OI'IUOMXCTM 
UlkC    *t    |IX>« 


•«.l*rr 

Mian  M.TITWN 


Hittx  (LTiTuct.  Mrc«-<*rgii  w 

Jl».       i 


•Tkiwr  eownioc  •TtTtat 
•me  STwiLiaa* 

e«^T  CMTvfli.  *Ttii>»  •iTM<«rt  rv*r«'M<< 

tTMlLIItTink. 

I  •«•  '■«•     I 


TtST   «fMW« 

"MMCIIfc   UUM.MIIS   4k.M'la«J«>lTt    *S    l«#Vti(«Ct" 
M  Kl*.     I* 


•rvMTs 


(■TLITvlor    or   HWtlOai   ^    4    tuU^nitO   xrOTIMCL* 

•UWV41T  r\.a«T  i<a  «  •TvafHiCii  rLuia  I'tccJ^l'M 
crrcc't  jr  fwiwrmttoiclT^  ww  tmc<om.  fa^MisiaN. 
M  Jiv.     • 


lit 


TMt  i.l<«tMi  ii«iiw>ti.*»'ic  rMum.c<  or  u<troM« 
•«iit  rctt  uliTunMu  ot  •  *c>Mt-<iM«»co  l-t%  «.*Tto 


«rutte  rkM 

Tt«im«eT«Hitc* 

TMt    1IKXM-A    l#     •    *<U1W«    LlOUlO    rM*<    TMt 

WM4LC    jr    •   SOMLINfc   J(l    It   lo   TMC   roan  or    • 

Ll«t;ll>-«*»0*    MIlTUMf     ••!    M)T    *»    «    SuaC    «*-Ma. 
U  Jl«>      • 


•uwT  aoeitt 

KL<ettj  *«licu.s  rao"  WVICT  LlTt««Tuac  *« 
raktcaR.)  i*  tmc  riiLOS  <w   •M<,a(T9-rroaunT<t*M|Cf 


C*4.jai«.T«lc  Hl«»uat<«kT  or   rvwoaCKtiri 
TtU.0.    «iSSIUi   M««<(> 

TJ  JIV.    t> 


•TkUMIOtt 

DIU«CUTI« 


'aecfla'aT  ia»»JTi««T|ua  uf  ThC  thc«<««c  •■"O 
»Mutoi.»Tie  ri»<ocuT|»«  iw  •iiTNO<ic«-rLu<>^'>« 
coarou'T)*. 


»M4CTic  aC'«*liv  or  •  rcaMunaaiKTie 
tr^ciiiC'*  lo  *  •MlM'kt  PliLn  Mt*t«>«co  usit« 


•^Tia*  Mar  mull* 

c«aiiMiM-afsi»TM(T  Mj.avt 

coaaoito^  mo  »oit.i«>  msikTaaec.     ■•4i<trto 
euu)  a4^»-r^  *-«u  tuts-t*  m-uhiw^  *i.lo«  4« 
■ttio*  (T|  —m)  tiT»»iJ«  tcLj*  ••'WLf  ar.—. 
f**lu*rto  rra  "un.  i-ottj"  ucsiva  if  SC4  i^n* 
t^m.»ttn  TrtTiib. 

MJ  '!»•    1' 


Tit* 


trrcct  iir  ••i*^  'aon  Tm«.  mwmmi  mo<  •■» 
o^gkfvxvai*'  a|iTi«w»  im  1h(   a(e>U4icu.  "Kl*- 
lartct   ir  MVTuHtTHiac  .no  •«ur««MC  au»^«  »««■« 
•i*nai*t.s. 


•roaa* 

n«BMk,  unuk^rtM 

lasuLaTixc  4di«iM<»  rv>*»i  rua  thc  ragnrTltM 
or  ICC  *>iN*<T  M«>*r(s  •>;«i«sf  ■wi.riaa  t* 
TH*»|iia. 

M  •'1»«       4 


ruu.  M4ct 

ruU.    TMK* 

•CactN  rttT  or  mich  rf*«ta4Tua(  K4t.4<«T 
n4if*l4i.«  <oa  wK  4t  r<«L   >4aa  M4kMiT»i  *o(k 

*t»IST4'«Ct. 

4e-t««  OM  •!»•  i« 


rutk    TMR» 

rwU  KM.* 

•Caceo  TftT  J0  ni«H  i(rPCa4Tua(  K4t.4>ir 
■<4Tiai4LS  rem  ok  4S  r««L  TAaa  K*k4aT»i  'OCl 

■(klST4>ct. 

*e>i««  oM  aiv<  14 


r»ik* 


r4«TKcc  tiA  or  4caeMi.»  4>rt  mc 

IJ   liMIOir   ir\MT4«irOut  ri.4-««jli,IT' 
*nOiwTairLuoaotrn4NC  oichlo*!}- 
laa.  4iat  o>»44NOMCT4ci.lc  conr-«r<d*  4(*t. 
Iiuat. 

Jl«.     i 


THi  'I4T4  ra\<i.kkia«  kfsfca  uvj  to  iicT*4at<t 
'•a.  Kttxi"  MO  »tiocirT  L*aoa«  or  thin  •L4iti 
4CcrLt<«TCj  OT  •a.4N«   or  4n  ran.ori<o  r^n.   rtc-^ 
aiMt.     i^cl'Kimis  •■!  >j«i4t>«.u  Jtiao  Hiii^t-srcen 
ra»»iai  e4K'a4  r«oTf6a4.<~s  or  tmc  «i.4T14  •aloa 

TO    |ar4eT    »•    TM*.    T4r»fl. 


aOkTMCaua  4u.«v* 

Ta4')«,4tioN  or  roaci<rfi  i<CM4*'--<i     roa^iaa  ^ 

C4,t    «0Lr9uriM»l    sMt    ITt    4I.L0TS. 

•a  Jiv.  2» 


raacTuM  laiCHaaicsi 

*tXOT* 

•  aacrjat  CM4M4cTtal>Tlct  or  sTaoCTua4t.  <«f4L^. 

>V4*C     4Ta41»'    ri«4CT\*l     T«Ut«"l»S    44*    OeTTa^INtJ 

'oa  J    «e«T$  or  4»40  STiiL   TtMHtatT  To  rao^uCt 
STataarit  or  aoo-oor  4au  }«<itooo  411   4W)  «  Mf,4T4 
or  »CT4   tI14«|i^  4«ro   Ji  Hat  4T  000  P. 
rtt  Hi"'  IT 


4raacTvM  laUMOMicai 
■aTMtaarieai.  M*bT*l> 

»ICT«aeuL4a  TtasiLI  m^   •laafNCJ  •«  V|4r4ct 
caacat.  »v<r   |.  stni  $s  4a4t.Ttis  it  roawic«rta 
IN  Tfaa^  or  luHfiNa  FixiTioNt  c   •  comtlci 
v4Mt4ac!.     !<Tai.tt  ruaCTi04  nciiaHi  <4Tivn  It 

•  iuueij     TO    TX     I01,UT|»4    or     4    Lla(44    5»»»t4    Or 

tiaiL»4>«')u«  t^uaTlcas. 

T«J  Jl«.    *» 


rraacTiMC   (accMaalMi 
ULTaatoaie  •4aUTI«a 

CeNT«|N4.4    rilkl^W     OalECrlOM    SrtTt"    r414|C4>I^ 

4at«  TctTto  *|TM  *  anock  oillit  c'<nT4|i«*. 
atcciaut  aaurucio  »t  thc  !i«tTt"  IN0ie4Tt,  4  Nt«H 

UC.a4CC     V    C4r4alLIT«     4MU    »LLI4alL|TT     |H    TfTtCTIN. 
L0MC|T\>ltN4lLT    Oall'Ttj    C«4C4t« 
|«T  l>IV<    W 


•rate  aaoicac* 

lkTC44CrlOak   U»    'MM.   ■4JIC4t.t    (ITM   tOLoCNTil 

ra^t  a40iC4it  iHJOlto  •tat   4t»»«4.  4trH4-otaMt»»i.- 
•eT»-aicaTLHTOa4iT».  4ao  ui-Tt«Ti4a»-aol»i.NlT««- 
104.1   lOLvCNTi  ((at   ■•tifTairmoaaiCNtCNC  4au 
M(  xtrt  .riaaarMicaC . 
ae-*««  tJ  JK*     • 


TIM 

Ta4att.4TiOM  or  roaciaa  acacaacat  vaaiaTioa 
i«  TMC  coaoutTioa  loac  umth  or  4  noaoacKOu* 
aUTt^W  IN  4  TuaauLCar  ruo*  4*  4  rjacTliVN  or 
racttuac. 

Ml  >)l«>     • 


•ruik* 

IMITIM 

laaiTiOM  raiiriaTiis  jr  aaicous  ruCL-4|a 
••l4Tua(«  t|T»  4r*vlC4Tioa  to  ia»voito>ii->a')«r 
Tt*Tia4. 

M  Ol*-    10 


raiCTii 


T  t*n« 

TH(  ■aoaica  or  aiaiatliaa  tn«  tjtic  '>a4«  or  • 
iL>.»oc«  too"  la  MTarasuHic  rkoa  m  Tac4Ttt. 
40-*««  aat  »■«•    • 


4ruiu  *MlTi«ca 
ruu.  oik 

crrccT  gr  rgCl  aoeiTlvit  oa  wiTOa  auac*. 


ruCk  aOOITlnU 
aanaitcl 

Ta4atk4Tlaa  ur  >caci.>N  actcaaeai  a  tik^CTCii 
4aTiCLC4  raoti  4  i^aiaaa  na  Hk4T.actltT4aT 
•<4itai4<.t. 
*0-aoo  lis  Jl«<  14 


•ruck  etkk* 
Cktcraoots 

roai'it  alcatx  iLiCTauOt  ruu.  CCkkti  aoTauiiT' 
HTuaoiix-i'va&wuTio  atatsTot  CLtcraooe 

HOLOcai. 

IM  Jl»>      T 


•ruCk  oik 
rtfiirie*riiM 

MTuairu(iriC4Tl0h  or  4  acriwo  Dicsu.  '>lki 
»HTtiC4i.  CMaaacTtaisTicx  «ae  coaaotioa  rwfcTt. 
•T3  Jl«>    10 


••4U.1UI)   C 

*««aloc« 

•aoaTM  or  mli-Iu"  aatcaioc  liaacc  caviTac 
ocKtaiTcti   Mkaa  ccii.  rairaaaTiaa. 
rr  111*.  »» 


e*kii 


Tca* 

Tioa 


r4aNCTic  ucNtiTT  or  4  rcaaa«4«NCTic 
%tciim.t  IN  4  •4»i4ai.c  riLLO  at4tuato  ut|N4 

•    a4LLMT|C    64«.V4aO>CTl«. 

4e>t«a  *•!  01*.  M 


4«ai«  nvoar 

lOuKai^aci   IN  Tao  aiaiatlunf  or  T>«  t^aoaa 
4NU  ■(4<  4iton*  or  ■l«C4i.lo  racrtacacc. 

4»-M«    •▼«  Ul»>     I* 


cogarta* 

•wioaact 

4  •4'at4  auliuact.  *TkTfa  roa  H(k 
roaa4T|»)«(  cONtaoL.     4t.t-«t4THca 
tT4T|ov(C(riN«  ar  uc  Ti««ik4TiiM  or  44 
41lauTH.    i<ar  (i.lv4Tioa  raoa  4  taaaa  touacc 
f  OIV.       I 


Tl«n 
vaANCTic  lOM  n«aoata«  la  rtaaoaaawTic 

•UTtai4L*. 

ae-ao*  aas  aiv.  tt 


4*4*  nea 

•  itkloMarMK* 

4aiMlT4Ttr  oiaLiaaaaTHT  or  Ta«-aH4M   laa*- 
r4aTlCLe)   rioa  THaotSM  40C4CT  aot/cct. 
aar  iiiv.  *t 


••a*  rkM 

aaTMCnariCM.  MUkrsit 

raojkCM*  uaucakTiaa  t>«  aw«aic4k  laTtaaafioa 
or  CMCNiC4«.  4au  viaa4TioN4k  aaTc  C)u4rio-«a  la  a 
•«4a^>ilLiraiyjH  rkCt. 
4e«a«o  Tas  >>l»'    i» 


••a*  rkOa 

TtMMkCNT  •OMOaaT  karca 

Tua^'jkCNT  »junuarv  ^ana  mt  a  i^aTC  ca<CMk4T<.> 
av  f4R4#>4  HTTtaju. 
ao-aoo  »o«  »t«.     • 


IMillATIW 

aniTiau 

Taaa«.4Tia«  or  roacii^  acttaacai  iomi<4TIOh 
a«>  cowMCTlviiT  gr  aatiout  a|«Tuac*  CiMT4iaiN« 
aa  t**ik«  inaU4M.t.  4agiTi«t. 
OM  OIV.   t% 


4«a»  TvMlac  m-ta* 
*ia  cookCO 


COOLING  aat  Tuaviai  ■caoct  ar  41a. 

IT  illV.    *T 


••as  rwwiac  acaau 
iUKMoaic  aauu* 

•cca<a«ar4Tlont  aat  tauc  rua  thC  octua  m 
NOa/LC  :4SC4uc»  iMlCH  4ac  CHaaaCTtalzcu  •*  aiJ 
crricit'tCT  o«ca  4  atoc  naaac  ur  tk^catoai* 
»tt.eciTict.     aktukTs  or  lantilsarioN*  or 


catcaoct  aar  aiMa  roa  aaca  w^atcat  raua  i.a  ro 


a«a*  TVMiat  woukU 
■wcasoxic  Moukc* 

•tco-tatarafioat  4at  aaoc  roa  thc  DC*I«n  «r 
-otlt.t  C4tC40(4  aMlra  aat  CHAaaCTtaiitO  •*  h|#« 
crricicacT  »vca  4  aioc  M4Nac  or  st^caaoai^ 
vtkOCiric*.     actokTt  or  lavi»Ti«4T|o«s  or' 
catcaoct  aac  aivca  roa  aaca  aiaatcat  raoa  o.a  ro 
i.a> 
ae.400  (a*  mv.  tr 


a*  TUMiw  aoraM 
raiLWl  iNCCiWMic*) 

trauCTuaac  tTataoTM  or  aa*  ruaaiac  acarct 
uauta  kiatrtaOT  conditiom*. 

M  01 V.    IT 


••a*  ruwi«* 
•a*  rvM 

trrter  or  acraokot  mfm.*  on  tmc  raoacarui 
OP  aiiak-TkOa  conrac stoat— «at  raaaatrtas  la 
•at  ruatiiKt. 

«»■«»«   OCT  d|«.    IT 


, .   -   -     rmf  <««JCLS«  octlfiaarco  4t  ria.TiMc 
ufifT  4N-I  4s  TiMC-iuri  uhIT  tCNC  ocvcvorTO. 

*|  UIV.    It 


nttics 
i^aiaxis 

iTaiaioaLiTT  or  T«<t  FNCuucacr  oitraiauTioa 
t  ■!*!  or  THT  acTUd  itOkUzio  rk4tN4  LivcL  aat 
Oiii«a*tj  IN  janaacsi  •  Ch'incsc  or  roaaosa. 
Tiu  iaat>  ■■■CO  jaaaactc.   4Nn  i.4uc4ii4Nt  ttt 
CI  (at  IN  THP  racuutaCT  jr  thc  au-CkCt  co^raOktr 
I  4ai42io   laacTIvaTloa  •4t  (tt4a«.ItHC0  airn 
ai  «i>tCT  TO  raeat  or  raa  latr. 


QAa-ODI 


4anirie«.  44io  uiour  aan  rtareaMtaec 
CHaracreaitTict. 

>IT  JIV.      a 


Ml 


div.  la 


:oi^ti 


|t«T 

ICS 


J  HT«a»T  or  TN4  •■orcatm  or  narrca  usivi 
-l^atNTi.i   «cOi«Tric  aCTMOot.     thc  uart  or 
•KrtTar   IN  TMkoacTica*.  rxTSlct  a<«)  aaTHCaaricaL 
"^auaiaa  aaa  racarco. 

Ill  01*.    IS 


a«as  ruaaiacs 


c4T»raki 

.  tia|T4ii4k  »««aT>.  aau  (utcraicai.  aauacarict  ar 
•O^aaUN  rita.  oa  cacciua  rmoaioc  aao  fuiu^ 
e>^paiijc  suasTMartt. 

•M  i>iv.  tt 


"caac* 

kuMicariSN 

scaccNiaa  or  la  coaruuaoi  roa  uk  as  mm 
ratytNTivf  aooiTivts  roa  •aratct. 
*as  3i».   i« 


••■tta'*  riMcriaa 

T-'II;??'*  **  «-»'»»«-«»-ia»  »Ht  •waacaaTtytrr  or 
^^, •«*«"•*  ruwcTio*  4s»nci4TU)  »|Th  9aai<Ma> 
oirrratNTui  twoatioat. 
,     *»-»^  aM  jiy.   It 


■aotaw  turaoar  cauir««Mr 
cucraoaie  rauimcHT 

tN/<ij).y  cHLCaooT  tcgutace  raoeaaaaike  scf. 
a»-aoo  la)  oiv.     a 


a«aogNC  suraoar  couirwitr 
•uieco  aissikl  aaaact 

aaa  ruipcTtOi.«k  rtoa  4aaLTtit  aao  couir^ai 
ataoiatNCNTS  rja  naroN  tttrea  ijm. 
•0-aoo  aai  OIV.  u 


MaTii.4Tioa  kOtscs  la  4  ruaaiac  traaCt 
••  0I».   IT 


••at  TvMlau 
•MTiaiakl 

Ta4Nt4.4TiOM  or  roaciaa  acxaacai  a  tCkrcrco 
aariCklt  raoa  4  ttaiaaa  oa  •«4T.aesttTaar 
aanaiakt. 

SI*  01*.   la 


triT4«i4L  aaoaTM  aau  titcraicak  aaorcarict  or 
'^aaiua  rwia  riuat. 

SSS  01*.    It 


•ctfaa 

ae.^ 


«o<aw  tu>a*>r  lauirMCirr 
srarisrieak  aaacrsit 

aaa  r'MCTioaak  rio*  4aaLTttt  4nj  taulavar 
at-tlaE-«Nr«  riMi  i*fo^  trsTca  ism. 
*--—  -M  01*.   ,J 


•MMhftlWH 

"tkkJraieak  r««»writ« 

MaotiTioa  or  ai.aH4aiii»  on  rattHt.*  cl£«»(0 
ram  or  c»icji^  fLooaijci    THca-octtcTHic  aorta 
4N|/  ektCTRirtt.  cowmjCtivitt  Htatuac^NT^. 


—aeur  oraaaict 

coaa4aikON  ^  t>o  4kflHa4rivc  4raaoac>»t  to 
T«a.  ac4fuat>tai  or  intlucncc  la  oai4aU4Tfo«s. 
ao-i««  asi  01*.  M 


la*  TMSiai* 
•*m  aiMkarw* 

«iait4aiTT  TMCoa*  ntrxcos  roa  ia«(tTia4Tiii 
at<M«,araaT  srsrcas  roa  ,^t  ruwi^t. 
"~~^  »aT  di*.   IS 


••ca«iaiua 
>«?«k  rik«« 

:t««  C'lTaiiaL  wioaTH  4ao  kLfcraicak  "aiacatirt 
«»   »la««.e-ca»tt4k   THia  iiCra4aiiuH  rikat. 
"     ""■  t»iv.  tt 


••ate* 


T>«oaT  or  aacsttwt-iaoucco  tairrt  or  iwaavn 
kiNit  IN  Tar  »iaa4Tio«-aOT4Ttaa  4atoa*Tl)N  aaaot 
or  tatCMi  MCI  aatttuaiMr  it  aoakt  aatrt. 
*"— ""  »lt  01*.    It 


CktCTMieak  eoaoucraacc 


raaaKarion  or  rea(i«M  atuaacMi  loaiiariiiN 
aw  coaouertvItT  or  satceut  anniatt  coartiaiaa 
aa  tasikT  iiNtuaacf  aaoitivc. 
•M  01*.   It 


Pkwis  rk«« 

ackartoN  MTacta  CktcTaotTaTic  CMaa<.ct  W 
*«.I0  »4aTiCkt>  4N0  oirrutuiTT  or  tokin  ■4a- 
TiCkCl.   4W  THI  oirrtacaci  acTiccN  tTattc  kOaoiN 
aau  aatt  rkOa  aario. 

••I  01*.     • 


JE 


llw) 
•aaueriaa  rikiw 

I 

|Wk4T|oa  or  acanaaiiM  >ika  TMfcaactt  ri  co«- 
Tli«niTf.  uatroMMiTT.  c<«TtT4k  traucruac.  4<a) 
tkjJCTaicat  aaoataTict. 


turta»|t«aY  HCTHOOt  aau  •aoua  acaroaaa^c 
Moaat. 
ao<Mi  Ml  01*.  la 

ceaN'mlC'TloM  aktraaiart  aw  auTuac  ■a'Wkca- 
to<.viN<i  acH4»iua. 
a»-Mi  tar  oi*.  la 


s 

ruu.* 

laaiTiea  raunaritt  or  •ascous  ruck-aia 
HUTuatt  aiTH  aaakicarioN  ro  tiavottON-aa'xv 
rctTt««. 

*»i  Bl*.    10 


kiaoiJ  k4tc«  attfaaCH  loaa   laCkJOIMai     katca 

tlllMIMCNTt     IN    kO»-Tti«r»a«Toat    0ai4NIC     >U.4St4tl 

ooaaTua  TitLO  «t4u^cacHTti   tOkvfNT  ttu  CNvia>»- 
ac^Tak  crrcrrti  racraaaTloa  or  at*  CHCk4T't. 

'»  H*'  •»«  01*.  I* 

I 

aikass.  Msttroas 
kirt  tirccraaCT 

^SCTOai*i  kwao  kirt  TtST  oa  MCaacricakk* 
tcaito  iL4tt  aitisroat. 

W-ff*  «M  01*.      • 


kassi  ttirikC* 

aku^laua  eoarin** 

MatitiLiTT  sTuuT  or  *4Cuum  akuaiatat  csario 
•44|   HONS-r ikanCNTS. 

3«e  iM 
i 


'•aour  OTiuaic* 

aejutmcHT  irtrcMOkMri 

larcaaeavoaak  ►i»ct»iloa  aw  thc  rtTCMOkOkicak 
40j..tTie^T  nr  kaoir  ncaacat. 
•o-»«»  aa«  01*.  la 


••aour  OTMaatc* 
rtii 


irrtert  or 
«*-tT«  aao 


•eakt  i^wn  rcatoaak  cim.*. 
JIV.   It 


01*.    la 


••■our  •maaict 
cnw^isnt 

TMC  aoLC  or  aaot^  iNtiaaciioa  in  Houirfiaia 
THt  cat  4aai'&4k  Tnat  aa*  4ecoi»4ar  T(«  t44«  or 
M4.INS  TO  Ha«c  4  jur«aCNT4L  otsisa.  a^a  >« 
lauivi304k  It  aciaa  tcsttc  in  tht  aacuac'  or 
*  '^oua.  oort  Hit  •tH4vioa  ataa  aar  acaNiNoruk 
ackaTiONtMia  to  t*  raoctt*  or  kiaio  aoaikizarioa. 
**-^'  "•»  JIV.  la 


MlWirikC* 
Msia* 


•«ar  TMiiana 

coNTai»uT|04  or  tuaract  4iitoarrio«  ro  ti« 
accHaaita  or  Mtar  raaasrta  icractN  4  aat  tw 

tOklO. 

»o.n*  SM  OIV.  I* 


aCLaiatioa  or  ra 
-tauir4aTiTiON  lat  ai« 

OIV. 


<«rklC4Tioa  or  o^oaotikaai  rialtMCt  fy 
•cai  a  riacat  ualaa  tmc  aztoTaoric  attrikktTiON 
aCTiau. 
a»-<4o  ***  OIV.     4 

I 

katt  ^iriu* 

aciiMoaeiN*  M 


"tkaaariM  T|« 


racair  aao 
CoaroatNTi  or  t 
lai 


tCLk 


••cacaaroat 

4N  ttracHao-aOut  •■4tMCTOHroMOOTN4Hic  acNca4roa 
•  MH  4  40TaT|iiH,  riikO.     icvitr  loiiaet. 
aO-*»a  •»•  UIV.  It 


CNcaaroat 

•At  loaiiarioa 

Mlivii  4  coatTaucTioN  or  4  rk4t44  •t.acN4T|M 
iTiTtH  •oat«to  at  4  tracHkONout  co««Carra  roaca 


rcsiH 


Okatk 


14  'iiata  riata  atlK^oacco  •kasTlcii 
4Tioa  or  riaiati  HMtstcat  4nj  MCCH4Nlcak 
rieti   4CUUSTIC  4M0  tTautTuati,  aaaLT^tti 
4rie4i   THtatMtar. 

1)T  01*.    |« 


Tt«TlkC* 


OTMaaiet 
tcaecatMir 

»^act»Ti(a,  or  uaocaaMia  ta  tnakk  •aau**. 
*o-iaa  TIT  OIV.  It 


Marcaiakl 


iriC4T|wa  TkjTt  UN  k4nia4Ttt  or  r|Nea> 
CkOTH  i»at6N4Tco  41 TM  i^JkrctTra  aeaias. 

••*  OIV.     14 


••ONIOMEHat  * 

natlflkITT  tTWOIC* 


'    liiaiLiTT  iTou*  or  4a  CkkCTaottc  «ONio>«rca 
it:  I.     ot'ia^  trtriricaTiaaa.   TRtNtuTia 


Dvaaaict 
acatONakiTT 

lavCtT|,.4TiuN  or  Mour  conMOtiTiON  iitjt  in 
T>a.  coiTciT  or  4  kON«.r&aa.  cuMa(T|T|«f.. 
ccjaonic  oaat. 
ao-iT»  las  OIV.  la 


••ucaaikka  laaraat 
ortaaTioa 

av«.aaikk4-cuMb4T.   trK4itOT  aae  oCTcavacc  la 

iOuTMCatI    4»|4.  *H^-M.» 

•tl  OIV.   la 


aiioce  aiuikC  eoMPurcRt 

•uiDCD  aitsiu  kauDCMcat 

**c  •atk'ONCM  co*>aur(.»  Tttt  tf  t  roa  cxrcaiMi 
or  MvaxT  •ittlki.  ratkauNCH  coMauTra. 
»o-aoo  tit  OIV.    11 


M-11 


IM  avsTCiW 


«*Tcu.fn  p>»»|ti«»  »«tu««c»  »$  »  r>»«T»*i 
m  «»e<  04T*.  ■«*>•••  J»  "mi-  »t»tio«i 

•  IM«    l«   »    «K«.«M.    '*«*<«'»•    M»««IN«   »IVA.**I* 

•TOTT. 


••Mm  aiMIUS 


•cxi^i  \.»vt-  wien  »un»««er  — ■■*!«< 


«(«•  la 


•MIDI*  niMlblt   <»••  »•  •>*»»««» 


Ml»«T4   MImMU    »U*»TSTtH  •   ■OCatT   «.<• 

•MlOW   ■IMIkt*    IMa^ACC   T«   M«»*Ctl 
eOCt^«HT«TIM 

M  t>t«.    li 


••MOtt  HIMlUt   lWW>«Ct  T«  MM^aCtl 
IVrnMLMT 

*T«oi»>«.*lc  i<nl**Mi.«i  rgii  »c««Htw>  aiMIU 


II 


'Mtl 


mm  M« 
Mnrr 

l«IT>«<«tT|C>L    «<)*««■»    rOK    PCneT|<M    •<ITl«ltl»l. 

ragLTT  cwj^rx,  »«  |iMu«t<rftNT  L4^JNCMi.<  •»  T« 
f4|  ■>■»•    It 


••WIM*  aiMlkt*  •••^•M   »•  »*»»«» 
TUT  raciklTiu 

*MI   rjMCt|»«M.   ri.0*   4MM.TSIS    *%>   taul»VlT 
■CMtiacViT*  rua  ao^oo  tTtrtn   |>M. 
JIV.    IJ 


umnwu  niMiu*  imm^m  r*  mmrtat 
TMMflT  <mtrm  caaraM.  »T«TC"t 

twmnoi.  »T»u"i  »«»  t(»»oi*«Ti  »o«  »Tt»». 

M  JIV.  la 


IKfniM  •MXIftlM 

tUMCtTIM  or    I«TMIJ«   MU.ItTie   »CMr««<MCC 


MIWTM 


!•  ill«'    I* 


«••   STiaikl 
tTMIVITT 

»T«o  tiaaibiTT  Ti»T»  nac  coNOucTto  TO  oeita- 
a|«  aulOMrt  »T»ti.-  »t«aiLU*Ti'»«i  acLiMUlTT 

«Ca»oa4*TCf.«. 

«!•  i>i«*  la 


•T«e  tTMtkianit 

TUT* 

GT«0    4<»1    \pm»l.»^t   t»«4.O*ll0"   T«tT»   r-i   M- 
TCIWIW    >«<i»ITuOC   0»    -MM    •»«l»tl. 

div.  la 


arancoru 

ocaiM 

TttTt^  or  FLO*TI0  •raotcut^f* 


•airr 

STKOKOaf  oairT  citn^o  •»  nieTiwi  o»  »•« 
•laSM.  aCMlNM  •«>  acjuCTlON  or  mi*  imI't  •< 

T««.  UK    or   »OT»tll*   tCMIM*. 
dl«.   >» 


Di«>  a» 


crrrcT  ••"•••■UTH  atw  Liouio  xtkl'M 

*Tl«ltl. 

Ml 


PVmtmtutu  TUTS 

r\»'ijfH'i  »H"Mi.»T*»  »«l""l"i«  Tiat  m  aict 

»t    lOa    -«>«.«    ICONTKOl.    k<l»«l«k    tl'*    00«^C«0    *I 
IT    r«/<i>     I.P.I    »•*    Df».«Ji€»    IT    »T    Xlli-'    -"Oit* 

i*«ia«iM  itx  atiMCto  Tti  »o«  or  ea^T%«.  •? 
•*  M/«li 

*».«M  n*  •!«•  I* 


MT*  »TWI«i   STtTIM 


rvuie  rwM 

*  tTuoT  rm  l^k^  Takoaria  la  *  ciacuLM 
*  i>l».     • 


•  i?M  »i.i.  L«*l*»ie«  •■•  la<T»tk*- 
Tlja  i*»f«»«l«*  wcuMa*  rja   i«iTau.*T|<«ii 

PLAMtKI    »>*■    IJOK^XT     l>l»T4LI.*T|0>t    0»    4>l    4|a 

ronct    JlCuWrnt   »T0i«»M    41*    |i#oa"4tION  «eTall«4C 

r4CtLlTV. 

H   Ht  111  BIT.    I' 


■MUT    TaUTatNT 

TITMIlUa   *U.M» 

FCVCLOMTaT   or    4    »T4<H.l    ■lt4    TIT4«|t;a    4U.tfT« 
TO.kTT.WVt>-   TITAMIUM  MM    4U.0TS   (cat    vturto. 
MuCtSMO    TO   V^tt'    *a>l   TI*TtO    IM   TO*  (OVtlTIOWt 
or  X4r  ratiTntaT. 

T|»  JIV.    IT 


LIOUIO 


Kim 

T|T»^  II  *TgnMLt  aaoatttaaT  M«<«aori«. 

aHV»IC4L    «M»*«TU».     •*IIt»|4».l    C0«4Tiall.lTT. 

HaM)(.|i«i.  FLtKuaiLlTT)  (B^o»iy(   -<424«ns. 

P^uCtOiT^i   ''Oa    *T0alN«t    C4.C4MIl<a    fP   r\.l%-il»m. 

Niraeac^  Ti'a04iDt  •»  o«lcl««  4no  4  ig/io 

■Ct,M)    U*    U«»"«    *■)    •«•«    4«    riCt.       LlTI«4TU« 

*au  Ttsr  04T4. 

I  TM  »>*•    ■* 


awtIM  UM.JIIIM 

HMvioa  ar  aua*  mu  >«TtM  raoTT  (TaurTuacs 
MMtcrto  TO  OTMMIC  L>MOia«  aT  4ia  H.^\i  4ao 
•4Tt*  «4»cs  M<«a4Tro  r40»  auck.r4a  (laLOiloa*. 
rs  aiv.   IJ 


icanus 

rOMMTIOn  n.l«HT 

4    M-f-U    ftulU4HCt.     »T»Ttr    roil    HfLlCOaTt*    rLi*MT. 

roMMTivi  cnnTaot..     4i.i.-«t4T»»«.   i.*emr-»ti»t' 

tT4TI0N«CtPIM    •»    OtTt««IH4T|0««    0»    •4a«( . 
41IIH«TM.     4W<    tktV4TI0N    r*0a    4    »4IM4     MuaCt. 
*T0  "IT.        » 


C0NOC<l*4T|aK   0>    XLIt^. 

Ml  oiv.  a* 


•VkllP 

HALL  crrtCT  IM  aliauTM  4>ai  tloulO  Mtkl'jn 
tTgritS. 
*»>IM  Ml 


MV.  n 


cakoaiaiTau  «t4»uat<«aT  or  ri.hiaat«cc>Kt 
tuld.  a«ssl4a  touart. 


•«««T   PMOUCTIM    lAltLMTI 

Tcapea4Ti«t  «ifc«A4Tij«i     trrtcT*  or  c4M0m 

OIOVIUC*    MT*«THCI>II1**     ^'^     Ta4llOUlLiata*.        4 

■CIMOO  roa  coMilNwOiiS  »».co«f>|i«  or  ««4TI<« 

4CTIVITT. 

M  IW  sat  ui«-   >• 


(«T  «t*l*TMrT  naTtaui,* 
cnlMlviTT 

laiTTwacr  *Tuoii.s  or  »4alous  miim  Tkar<«4TtMC 
•unB|4|.t   4>«  C04TIMS. 

«|T  BIV.    IT 


•Ml.l«*i  M«UP  Mau 

TMtoaT  or  Mcsstft-i^ouctu  »MirT«  or   i^a»<f< 

LIW*    1^    TiV    VlW4TI0t|.M0T4T|0N    4**0a*ll><l    •4<W« 

or  uicxii  Hci  raiMuaiaio  mt  mom.!  tajts. 

SI*  Ji».  a» 


•MCLIUM  MOU»  *MU 


r4**  tatCTMWCTav  truDitt  «^  HoaoMUCLtaa  4<b 
•«Tia«wiCLt4a  ui*TO»lc  |o»*  or  4U.  TMi  a4<c  mM* 
tacirT  44004>. 

M  JIV.  ao 


tmAJ  ■l*ltT*irT  l«TM.*  •  au-OT* 
■laiiawiaaMit* 

ttn*tt    l^TM.*    INroaM«TION   CCNTt*    KLCTtJ 
4CC(**iai«S.       COaatMT    LISTlia    >»     KLCCTtn    lOtO- 
HCNT*    4«    JOO»«4L    4»T|C».t»    I"    4a    49«Ta4CT'0 

roa»  m  lUBJtCf*  aMHia  tx  TtCMN|C4«.  »eO"l  or 
0«lc. 

rr  JIV'  IT 


MIM  r«K**uai  autMCM 

a|«MC* 

IMT-^MMM.    »Tuult*  jr    TMC    »TSTC«  tCOa-^IM 

4T  HikM  raLSwmts. 

M>-f«*  aaa  <>■«•  ** 


■MIW4  Tcarcaanaic  aut4acH 

vctim  4  c»«»TautTioi«  or  4  ri.4fa4  atiKaaTioM 
»»»Tta  roat»te  •»  4  tT^cMaoNou*  ewwtaTta  ro«ca 

Wm.T.        T.r    «WOtl.».     OC»IM«*TtB    41    TfP-Tuat 
UNIT    4<1    4S    TU«C-TOPl    OMiT    «lll    OCVfLOrTO. 

II  OIV.  a* 


•MAT  ac*i«Tairr  «TakS  •  ttxev* 

CMTIM* 

4  maTTjiio  or  urtwitxt  la  atraacTaav  atT4i 

ra«TieT|»t    «TS't"»  »t»<4»CH. 

«(t  U|V.     I* 


•MVtan  iMliKiaiM 

HUii4^  r4tToa»  »Ti«it>  la  laaac   IMTia 
vtHTiC4L  4i«r  oaLieur   aHuTo*. 


««aT  «C*l«TtNT   MKT44^   •    aU-OTS 
IM 


FoaxiM  •tTiiooi  roa  in*t  TuMsita  4M> 

COl.l«atlJ«    4I.L0TS. 

M  JIT-  a* 


•WUMM  tMliuaiM 
*ractca«rT 

■f  l*-iTLt*»  »—>     T>«  ro»tlalLlTT  or  aonT 
aoi4TiON  at  Llaa  «»»|ruL4Tioa. 

■•  JIV.     Ik 


•wTOMOTnaaie* 


C4T   RUItTMlT   ruMTie* 

ramaatatTK  mTtauk* 

Ta4MV.4Tl0a  or  »raii«»  i«e»t.4»C'<i   »TaT.«»l»  or 

4    Hf4T'>at«l<T4MT    P4»4«4«»*TIC    PO».V«»a, 
-  -    -|f  JIV.       » 


KLtCTtj  4atiCLt»  rajK  »OvitT  t.lTt«4Tjat  4at 
ra(.scNTt3  t*-  THt  FiiLO*  nt   atanKTo-iToaooTiaaic* 


4NU    »4«    ITNanll.* 
4»-««*   MT 


JIV.  a* 


CAT  T«*ai«n* 

HTuaoOTaanus  aw  Mt4T   Taaxvta  or   thc   tuhho- 
itat  rtM  jr  4x  i»eP"p^»»lon  ruuin  la  r<t  ft4» 
"IiattN  aoT»Tl.*i  cu»»l4c  cTLlau«a». 


Ti*  Liat4a  iMiwioci.4»Tie  r«o«».t<  or  iiNiroaa 
-t»T  rtw  oi»Toaato  ar  4  Pt"aT.»>«4»«o  iav*.4Tto 

caacK. 

la  JIV.     « 


aae  0T-«a  as- 


RniaooT'.4MK»  4i«r  NiaT  Taaxtrra  or  t.«  Tuaaii- 
t.l-1  f\.i*  or  a»  l>icc"aal»»iatl  r^ulo  la  thc  «4r 
ecixci  aoT^Ti*.  C04>i4c  ctLiaocai. 

40-*««   MI  '»«•      * 


•MTrtRkOMlc  ruM 
aMkC  or  arracK 

HT^moiic  rtoa  » itkjs  aao  ataooTaame  reacca 

ON    1MA*f    eo»l*    4T    4>-tClL    0»     4Tt4e«     IN    LW«-Xa»ITV 

rLJ*. 

M  OIV.      « 


taT 

eOOLIM* 

aaTiCLlt  oa  cooiia*  or  Tunaiat* 

rttT*    or    Mt4T    wOMtHJtTIVITT. 

ft*  JIVi      • 


»ic  n.M 
MOiu  ar  arMLMTiea 

T>«  aaoaita  or  aiaiiixia*  Tat   T0T4I.  ■»a4*  ar  4 
iLt.>«t*  sou*  la  Mvrrasj'tlc  ri.j«  11  Ta(4Tt'<. 

M»  JIV.       « 


IC 

M«na 

l<C*IMCa  aaTtn  lva«w>ICM  niaoTa'*  aa»afa* 
s<a.>Tto>it  oa  HTPtasoaic  tlicht. 
4e-t«*  MJ  JIV.     I 


•MTrcataMie  iiao  tuwcls 
cabiaaaTiOH 

acaoOTNaaic  oCilfca  4aO  C4(.l*a4TlOM  or  rnt  vicr 
M  la.  >4T*t**0Mlc  aiao  TMaan.*. 
ae-tM  TT«  JIV.   to 


■u 

CIMULAflM 

Tt»  trrtcT  or  ch»onic  kt»04I4  oroa  rat  ciacu- 
L4Tloa.     amnoaaMT  ciacuL4Tioa  in  4CCLl«4riato 
M|«M  acTiTuTf.  NtsiMMTs  or  ta  oaova.  rtau  iia<><>0 
rUTi.     acuTt  rui.aoNaa«  cccaa. 
M  JIV.    |» 


■MTSTIM*!* 

■aaatTic  kOkS  patNoaiaa  la  rcaajaaaat tic 
aaTiaiac*. 

Mt  oiv.  a* 


alCC 

CHtaicat.  a«ai.T(Lt  or  "iLTtu  let  taarucs  raoa 

aa  4USra|4N  M.4CIC*  4n0  4N  4aCT|C  IS(.4<M.   TMt 

aoUMT   ir   r44Ct   luaST4>(C(s   in  CLOuaaart*   «aO 
a4iNa4ri*  a<i  >it4S«^iio  4T  Taact  l4ari.iN»  STaTioM 
aT  DirrcaCaT  atTiTuPCt. 

I*  oiv.     a 


•ICt 

MMTICTIVC   TMaTHKNT* 

IMULaT|>«  aautotr*  roaas  roa  thC  aaoTtCTioa 
or  let  awaaar  suaracti  aeaia*?  aci,ria*  nm 
TNaaiaa. 

•a  JIV.     a 


Ilea  I 


RYP-nrr 


<f  BMTiai.  *ulO«Mt 

•uiNO  aiMlU*  ul*  TO  (unracii 

STao  aass  uN«aLariCC  tvamaTloa  TC*Tt  To  oc- 
Ttaaiat  tabflTuot  or  aa*s  iMirTS. 
•»-a«e  SM  JIV.   la 

bvao  iTariLlTT  TiiTk  wac  co«uctco  to  otTca- 
aiat  6UI04M-C  avSTt"  ST4*iLUaTiaa  atLlaatclTr 
rtafoaii  •■«•(<. 
ae-aM  •!•  uiv.   la 

I 


4  LOT  otasiTT  aCL  rua  11  uuo  4*  4  m|*«  aaia 

T4NUT    IN    TTLKISIO*    C4afa>    TuaCSI    TMI*   ri(.a 
(IMlaiTS   N|M)    •aIN    INO    nIbH    atSISrlvlTT.     IT 

ocn  10*  aai>4aiLT  uk  rati   ttcoaoaaT  tLtcT*a>«* 
roa  coa3ucTia«  4ca*s*  tmc  L4Tta. 

*•  OIV.      • 


•I 


aoarraTiM  irirrtiOLMTi 

raoTtCTivt  oa«aNic  ruacTion*  *4*to  aa 
Ti«.oatTic4c  coaciPTs  or  ai«u^jitiea  4ao  *«r*lJLOaT. 
MNfaac  404PT4TI0M  •i4CTio<*s  la  4a  onaaaiva 
faroatJ  to  xawvui.  STiauLl. 

I*  JIV.    14 


eTit.u 


UTiak  tuiDaacc 

LauMCM  vcMiCLC*  lacaoiraeti 

CCaMi   k'UNCM  vtHICLC  Mioaact 
] atroaT. 


•laraCT  iNeea 
•n»i«Mi.oeiTT 


KvrtaKtLOeiTT  laracT  PMCaoataa.     OltTaiauTloa 
or  srau.  vttociTUS  aau  w 4T144.  oiST*i«iiTtON  or 
traa.1.  aijaaca*  aaooucto  af  nli^  vtlocItt  raojtc- 
Til.**  rtaCTaaTiaa  Taia  atiaukic  TaatCT*. 

r«  aiv.  aa 


•iwcac* 

•MIKP  aiHlU*  iHPracc  to  iuiracci 


•*-i«N  laiauTtaaai  Ttcaaicai.  04T*  laM*. 
>•  uiv.   la 


laouct 
acrwT* 

4NNu4(.  atroaT*  laota  roa  rtaioo  or  i«w. 
l**l  roa  u.  *,  aawT  coaTaacT  ua  aa^ooT^^ao^aaT. 
•TO  OIV.    i» 


•IWu*T«iac  ri,a«T* 
aaiNTlaMCt 

covtM  TNt  coaalCTivt  aao  ratvt^Tlvt  a4|a> 
Ttaaacc  41  atu.  4*  4ll  jrta4T|N«  cawiTloa*  oi 
TMt  iar4a  raculTv  raoa  JtA.T  i.  loaa  to 
occtMta  11  •   laaa. 

IM  UIV.  a* 


alWuSTOIM.  RCLATtOM 

l«*T«uNCaTaTiM 

rkCCTOoaaaatTic  cearaTiaiLlTv.     CLtcraicat. 
■oaoiM.     aiTHOOS  or   ooaoia*  laaaovtacNT   imclooc 
a  ato  *HOCa  aouaT  jt-art-i.    rtaiiiNaTiNe  tir'aaat. 
■  lat   *MitL0  aT  aooml   c<«Taaaci.i   COoirOTtaTiaL 
naouNO  iTuO'   au-otu  t*ouNc>  sruo  to  taaoai'H 
raatLia-li   4>«  troif  ooauiat. 
•aa  JIT*  i« 


•iaou*T«iac  atatMCM 

•uiMo  aiMtki*  <••■  TO  *uiracci 

rLtCT«0N4.rf«.Tic  coar4Tiait.iTY  •  Ttcaaicak 
"4n4U^NTi   aaa-iTa  tuljaacr   *oa*TiTta. 
ao.aM  tti  JIV.   la 


NTKAato  riLM 

■CrkCftTION 

li^aaatj  atrLkCiaaCL  nr    |«  n4Tcai4t.k  4T 
aoaa4L  iaci«<tai.l  ovt*  thc  ■4vu.nrsTM  iaTe*v4t. 
2  1C  M  aic>ONki  crrtcT  or    laruaiTic*  its  l«- 
raaaco  acrtrcTaaci. 

la  aiv.  1* 


i|NraAato  aaoitTloa 
iaTta*iTT 

t 

STNOPTic   iMTtaiaaTatiOfcS  aao  HtaT  aaLaact 
OCTraai'iariON  rao*  ^laos   It   aaolariON  u<t^. 

4e-aoo  *t  OIV.    a 


iHTKaato  *rtCTM*corT 
IHTtarcaoiVTtM 


araaatj  iattari»o>«.r*«  aau  orTicat.  aav«k. 
rr  OIV.  a* 


■IwiaiTioa 

caaajaic«Tlja  atiTaaiais  a>w  auTvwL  aa-iactN 
•OLvlNG  sCMavloa. 
•o^«i  aoT  JIV.  aa 


n-is 


•  INJCCTM* 

rooTON  *ceckcaaTeM 


iLtcraoaaaMtTIc  coaraTiatklTv  •  Ttcxaicak  ^ 
•MNaaiiCNTi  •an'^oTa  auijaacc  auaSTSrta,     i 
00  tas        UIV.  la 


«* 


IMTIM.  •UtO«N(* 
TUT* 

a  Tair^t  rOklTiua  TasLi  u*co  a*  a  sTa-naau 
roa  Cat.l*aaT|N«  tvao*.  aecCLtaoatTta*  aao 
Ttt.tKa*(  ariacvtas  I*  ucviLOrto. 
M-aoo  IM  OIV.     • 


fOUTiat,  aavltaflON 

Tl»T   KT* 


Tt*TiM  or  rt«  afTRjiaiaTiaL  TttT  mt. 

U  OIV.    }0 


Tl«L  navlMllM 


TMCoar  ato  4i'n.lC4TijN  or  uorrna-i atari 4c 
*T*Tta*.     NaTMLnaTieat.  aaakv*!*. 
M-tM  M*  OIV.    I* 


Tioa  MTOItvai, 

T»*    laTHdoutTiON  or   tat   eoaccPT  or  aiiLTi- 
*TAaf   sc4*cx  roa  •«t4-irip  riLCi  utias  «a4CL 
a4i.>-iacs  ro*   iivoaiWTfOa  KlTaifvai.. 
M-tTO   M3  JIV.    10 


4v»a«MTioa  aCTBltvak 
CLAMirieaTiaH 

TMt  tTSTTa  jr  MtPoaT^raac  lOcaTiricaTi'M 
la  iwoaaartOM  atTaitvak  ST*Tta*. 
M>ITO  OM  0|V.   TO 


a  rtaauTro  iiTU.  lajti  roa  tcicaTiric 

JOUBoac*. 

•  10  OIV.    M 


1  irOMUTION  WTOItaaC 

coMrwTta* 

oecuacaTaTluN  atxtaaca  roa  T>«  *acraa4r|0N  or 
4a  f  acrct.orroi4  or  CMcaicat  aao  rNvsicaL 
C«TtTaLLO«aarMr. 

M  JIV.  as 


laaaftcacl  coiwtinm  lauiratar  roa  la. 
roavaTiTN  arTaitvak   la  tmi  aata  or  CMcaicta. 

rM1>IC4t.    C«V*TaLL0«*4rHV. 

M^TO  OM  JIV.    M 


>|Hr*anaTiON  mtoumi. 

TTTtMITtM 

TUTuac  use  or  aa.aoTt  coaruTtas  «t  ataa*  or 
Trrt»aiTt«$  aiTH  ain  CJW^CTloa  Tj  Ti«  c'**- 
ruTia.      MtoraanaiNo  L4Nu<usr   roa   r-w   atacivt 
Tmaairt*.   4au  TMt  ri4Ti»cs  or   rnt  Taac 
LaMauaat. 

10  OIV.    BO 


TaaaicaTtON  or  rcatloa  atitaacHi  *ovi(t 
rairaT  roa  «n  ion  sowact  »oa  raoToi  acctkraaToa 
iNjicToas. 

M  JIV.  ao 


•|MT«ueTla«  lUMML* 

HaiNTtNaact 

•  ac taiTT  or  ra«T*  or  vaaiuu*  tLtCTaoaic 
aawaLS  To  «ua«t*T  CHa*rfs  aMicH  SHOULD  i<)cata*r 
laracT  «Mii,r  NalNiaiNiNk  a  ravoaaacE  aTTiruot 
Toa4ao  THC  aaiTiaa. 
•0-aoo  «ao  uiv.  sa 


•  IMOTairvaTaTiOH 
vuLMaaaiLiTT 

aaM.«Ta  surrLttCNTaar  ictCTaoaaiatTlc  sua- 
cCTiBiLITr  STUDY  o^  4srarTaacKE*  contn-k  it0t>ajt. 
aau  >. 
ao-aoo  tto  UIV.  la    - 


alMTCOMk   tOUaTIOM 

LCCT'jaes  oa  raacTionai.  iaik«aaTioM  aao  ou«l 
laTttaaL  cauaTloNs  aac  (•aiscaico  it  oOc'J<taT(.o 

rONM. 

ao-aM  Ml  JIV.   IS 


•  INTtMac   COUaTIOM 

aetciataa  *t*«cm 

sOLuTioa  or  *OMt  N»<-Liataa  laTCMai.  couaTiea* 
•ITh  cajCHT  KCHatLS* 

la  JIV.  IS 


•iNTnaaTte  eiacuiT* 
•aLLiua  co<»ouHO* 

saas  criraiiac  ucposition.   tioi  aaiaiaa. 
oiFfusiON  F*oa  SIU2  riLNS   INTO  siasi    STiiOY  or 
H|ii»<  acstsTiviTT  Mf.CH4Nisas.  V0LT4X  a*e4<ao«« 
4CM0S*  THIS  i.4Ttasi   M4(|Mta<  coMroacaT  r4C«IN« 
OCNSITT.  aaTraMaTlO^  or  siaeu  cavsTac  roT  aao 
LioxT  aaoouriNii  moots. 
ao-aM  aM  JIV.     • 


•  IHTtaCOMMMICaTION    *T*Ttn* 

aicaoTMoat* 

aa  taa  c4Nak   latiaT  jiPucita  srSTta  io'Ml- 
ruaroK  TaaN*guccai    I*  rouao  10  ticlo  NOOn 
iNif LLI •i*iiiTT  alTMOuT   ifcTtarcaiNS  aiTM  iTMta 
•ou«  Puverioa*. 
ao-aM  MT  JIV.     » 


•laTtartaoatTta* 

iir*a«co  arccTMOcorT 


•#««aCD  iaTtMrtro«.rov  aau  orTlcat  *•«(■•• 
Tit  JIV.  n 


•INTCaiM   OaLLKTIC* 

*iauLaTiM 

slNULariON  >)r  laTtaio*  bollistic  pci 
or  r.uas  av  riaiTat.  roaruTia  aNoaaaT, 
M-aM  OM  JIV.    tt 


•iaTfMMTau.tC  conrotMO* 
*a*t  taaTH  clSMPTt* 

rSCL'TTiir  carsTai   sr^ucTuH.  ta  «|iuh*t  au-ors 
or  aaat  taara  atiac*  airM  aau>  4no  siL»ra. 
•Tl  JIV.    IT 


aiaifXTacLic  coarotre* 
*taicoHOueTiM  riuw 

>4Lt.  trrrcT  lavtsTlcaTiow*  or  ivoiun 
4NTiMoaioc  TMiM  riL>^  otacsiTLO  oa 
suajTaarts. 
ao-*M  aM  Jl««  as 


alMTCMM.   eOMBUWIM  tM«|aU 
rUTOM 

aa  ivTtaraL  comkiStum  takiat   alTM  a  aMaliiH 

*I>TON. 

ao-aM  aM  Ji>.  't 


•laTtMok  raiCTiM 

HiOH  TtartaaTiMt  atKaMca 

nSLXarioa  aanuiTT  IK  suicoa.   SILICW 
C4«rtoc.   if-  2INC  orloe  TM«nuw<  iircaaaL  'alCTK 

STUOUS. 

ao-aoo  «Ta  JIV.  as 


•  INTCarLMiTaaT   TMJtCTMIC* 
MM* 

lNTLan.4Nt.TaaT  TvajtcTtar  or  a  tciC;«T|T|c 
S4TtLLirt  r»oa  14nth  tj  "aas. 
ao-tM  M«  'IV.    12 


Maricc  m  titk.- 

at«.  •• 


■Tita 

Mkceuka*  sraucnat  gr  r— i>i.oo«twi  iiv  u*c  o* 
■ic>««*»c  mcrxoacerr. 


•If 


Ta«<iic*Ti«ii  gr  roaci.^  ••cicjmichi  mvict 

VtTTMT   rjn   *it    loM   WHMU   torn   nMT04   *CC(LC«*Tail 
l<tjlCTiM«. 

M  Ji«-  ao 


•(■vice   lirk   Tt.ST   V    i^lS   MB 
■OTMS    tITH     liMlnNS     |41T«U.ta. 

•!•  aiv.  av 


•JKT  wai«K  WIN 

■MIC  rariauc 


-IMl    «X«(T 


cai»«Ttas 

TOt  e«  ■mi  rtiTunt  KCTMoe  as  «  tool  'm 

l.|i«UISTIC     ••MCTSIt. 

at*  aiv.  M 


rcMCCi  or  co«r^<T(ii  >-*«tici»*tim  !« 
Lii«ul$ric  ■cit-tacn. 

M  Ji«.    SO 


•Liint 


lOHIMTIO* 

(TMuiaATiaa 


caNri<)ui««  acuoCM  jh  'ion  i.emclowtui»  loaitt- 
TiM  r*^  ■«•>  ».«■»*  c«««ciisia». 
M  Di«.  n 


(kCCTaon  cauit.ii(»ii><  eikcaoT  la  r>«  o  tv 
LOata  c  ackioa  o»  thc  ijMcn>mat  ctLcuLATrn 

IS**  aao  arraCMMaT  CiMNacTtaisTie  timc*. 
M  '>l«*      i 


laaic  ci 

fOw>intioa  Moi  sTaucrtac  or  thc  TcaacvTaiM. 

»TI«0»»H|a»    »|TH  vMIATIdM*   tT    »^    COMSTiriTIOa. 

•a  Ji»'    J 


rikHT  «,«ia»T  taaic  vtYiaut  or  JCT  ^*<«t. 
aaa  iii»>    i 


•JCT   UNIaCS 

aiwTu  jciara 

»w*XTiL*s  <'  •ia-«at.*TMiWk  anQ  aecaCT 
ta»iN(si   soviti  LlTtaaTi^*!   •cvlc*. 
sia  ai«.  IT 


•JIT  riOMTcat 

VlaMTIOM 


'LliMT  vioiuTiiM  suavCT  OT  r-ioi*  tiacaa»T. 
ail  01*.     1 


'kiaxT  «iaa*Tioa  tuxc*  or  r.iooc-i  tiacaaVT. 
an  HIV.     I 


•JCT  ruira 


lie 


icaitTica 


■NU<*CTioa  crvtcTs  gr  a  ji,T  n,*'  ■■  •  aa 

Ot««ft    1CLT*    •!•«   «T    «ICH   «   MS   COVMIIOV  all 

TK»-0I4e<ISinMM.    T«caT. 

aa  ai«.    a 


•I 


MUMi  «*»itT|«a 


aie 


tTIOM 


ociivi  *•«  ua<uAn«iaT  or  iMMCfaaTi  «'i-aMO 
Tna«CLi<M  »»¥*.  Tuat. 
«>  aaa  OM  oi».    a 


■  IMKT  ruNCTfOH   TUTS 

•vKTiOii  nceiciac 

^•«    MviLar^iiT  or  atviMStai^  MC«*Tuai*  mo 
Oklcuait  rotLOaiNk  rLC»*T|OM  or  ac^iM.  vt-txa 


>OK-t.i««M  acrixrTij*  or  luMiia  m«(»  raoa 
laiico  «ni*. 

ti  oi«.     a 


llaUlO  k*KM  naMtacn  comi  i«cljoi«mi     l*k* 
tarcaintoTt  la  k«a-Tiar(a*Tunt  oomnic  aL4»M>i 
auMTUM  Titto  n(*tk»f<iNrsi   Mi.«c<iT  *ao  CNviaw 
ncktm.  (rrccTSi  »«ir*<*Tioa  or  act  CMCLtTvs. 

M  aiv.   *» 


•t.«ataa 

ocaiati 

iNTiiaacu  iaititrt>Oi«TaT  «au  otticm.  luicaa. 
•B-toe  tm  ji«.  tt 


•i.«ac«a 

orriCM,  caulMWiT 

ii#«4«co  iNTCartvenKrat  tmt  orTieat.  <wwa». 

TIT  i>|v.    ti 


•CMMCM  ^WMICLCt   i«c«o*rac(i 
•uioaMCC 

•CafVI    k*«MkH   HCMICIA   «UtUMKC 

■craaT. 

*o-Ma  aaa  Ji«.  ii 


•CMMCH  vchiclcs  lacaearacti 
mice  c*»«M.ia 

■ciiiHT  aroMTioM  STuuT  roa  thc  XNint  l4umc>« 

•CnlCkC    ltt«T«|««NT*TI0«    tVSTtn. 

»»-»m  or?  01*.  a? 


•«.auHCM  MHickia  *«CMa»*cti 

HIOMT 

•flAHT  acoucTiON  srtM<  roa  thc  tcaiat  lmmcm 

VtxICLC     INST«un(NT*TI(M    StSTCM, 

•rr  oiv.  it 


•LMMCMIM 


•  10 


*Toaie  M«  NaLtcutM  c>*«««t..Taa^ircM  raocca- 
M».     air»i»c«TiM.  rnosi  icciiiMt  ro*  ki<ni.i 
tu.eTaa«  e  Mao*.  raM-sTto  tm.  >«*iuacn. 
»»-»9*  tra  jt».  to 


•  laiDlMi 

Ti«Miio«ic  cniaaioH 

TM(«-«IOalc  t"lTTfB  ^TtaiM-Si   truer  or 
'•ICMI4CSS.  MCitLLtoaic*!.  rcaiuati  or oittcm 
MHTacci-  cuaai.»t.vrLr*«c  CM«M*cTc4isTies  or 
c»««c«T'a»  Me  M  i*ioi>r<  c^itTc*  co««taT*a. 
•at  Ji«>     • 


TMa  icviiorHCMT  or  a^vtasiacc  MCaannit  mo 
OLlGuau  roLLOclNa  fLi<4TioN  or  acMt.  «rwnus 

M«.*aUMC. 

»o»aaa  tt»  aiv.   la 


«<  lacLce  auatTMMca 
aukrw  cowotMoa 

•i*T>ia«TtSN  gr  Ll«ca  rtacTion  la  thc  nc«CLO»i>i 
CMicr  ctaaTT). 
ao  aaa  aaa  i>i«.  la 


•  s-iiM  'mjlt  tocc  mm.tsi»  moitaia  plm 
•  "•n«<«Tic»t  raoaatat  roa  ncTccT|<N  roTtiTiai. 

»»JtTT    LtUNTMCt    M«     ■■UdVtartNT    L*UHCMC«    IT    f>« 
HlKK'TCIMI    atttlLC. 

*4I  0I».    It 


•LCMCaaHir 

INVCITIMTIOM  or  aaour  conwtiTIOM  I 

T>«.  co'irciT  or  t  LOMc-naii.  coHrcriTm 

ICUMOHIC    W*«. 

»o-^r»  lat  Div.  ta 


tauc  la 


«o»oa»Tiew  jr  laoa  jjaiaa  tTCHiaa  or  i.IImiuh 
'Ljoaioc  caTtTM.>> 

Taa  Jiv.  as 


•laoM  Mxara 
laruilTICS 


trftCT  or  cMHMN  iH  'U«acric4LLT  sorr   la 
aLJKiaut  4t.L0Tki  utTtaijatTiON  or  tmc  «4aNCTtc 

•  TIC*    f*    naaiMICO    4U.0T1. 

M  dIv.   IT 


>liOCTalMTt  rLastlca 
■CCMaaieat.  raorcaTlia 

irPtCT  or   taCAT  cauM  tm(  hmun  ooot  4-tn 

raiici    w  *0kTuacTH>4«  «ihj  <«oraca(  awMCa  roa" 
•ariai4LS. 

M  ai«.   la 


aiatio 
IT* 


TaM-nacITT  ur  tmc  raCMXaCT  oilTBiauTioN 
CUMVC  dr  Txr  a«.Tivt   iMNlaCio  rt.4saa  tlvtl.  aa* 
oavavco  in  jt^Mtit  •  Cniacw.  or  rjaxoiti 
Ttwiaatf  ni>u)  jac4>iK<   <M^  «.4uc4iiA><&  4N0 
CLiNc   I'l  TMT  racouC'CT  •jr  THt.  aLLCLit  cowTaaktl*! 
iMxia/io  i»aci|»4TieH  »t%  c*Taai.t*>«o  aiTt, 

■CkTtCT    TO   aaCtS   Of    f V<   (<tT. 

a«i  div.  ■• 


aTOMT  cauimtMT 
•acBCT  actCMicM 

raaaicaTioa  aau  atsanair  or  arraaaTwi  roa 
STvr«  or  THT  o&aaca  or  con«usiioM  or  tOLli 
raur(u.«aTt  «■•  the  taliaiOM  irccTaa. 
ao-taa  Tia  oiv.  le 


•caaoaaToaT  cauiai«MT 
Tiat  laTtavai,  caiMTcaa 

caLlMainat  CMaoaiO^rCA  -  ttcoHOaar  ti<« 
aiAMMai  oC'ltMCO  TP  raovioc  *  %tc3MOt»y  rit% 
*Ta«ea4-).  *  cafasiLlTr  jr  cakiaaaTlMO  roar^aLC 
tLt.CTao<iic  CMiwaoaCTcas.  aao  a  rrsr  SCT  ria 

oTrtta  c-MOMnHcrtas> 

M  UIV.    M 


•kanittaTU  aLaaiica 
■cCHMicac  raorcaTica 

Laat'iaTii  or  rt«.>o«.ic  aao  tiLlcoac  ncsms 
aci>^oaceo  tiTM  ioi-6caia  raoMic   4'«p  La-aiMarCi 
or  AH  fro«T  acaiN  NCiNTjactn  aiTN  n.ai»  r«saic 
o«  6ca$t  riL*i«.NT$  >tat  ikaLuareo  roa  T<cta 
lortavatiaaa  rworcNTict. 

•a  III*,   la 


•baaiaaTco  auiaTIca 

TUTa 

ouaciricarivja  tctts  jm  LaM|««TCS  or  ri^a. 
ataii  Cloth  inratMaTCd  aiiM  roLTcsTca  acvias. 
ao-aaa  aaa  oi*.  i« 


aciwayaac 
acacaaaa 


■csroHat.  TO 

a>u  aac  or  cmuo 


ITT  as  a  rvaKTioM  or 
sea  or  larcaiVHTCa. 
01*.    t» 


surcavisOMT  HCPWOS  aao  aao«^  rcareaaaacc 
I  aat  01*.  aa 


LCaacaanir 
lanancaiaTC  aacamac* 

rcacc'Tion  or  LtaocMSMir  la  saau. 
TIT  01*.  as 


SOHC  acaaaaa 
LanKua.iCS. 
ao^oe  TTi 


LIT  acOKacts  la  eo«Tc<T  race 

01*.    IS 
N-14 


•uaaHiao 

T»«    rocLOalab   ht»^T«iS»    icac    rcSTCDI       III 
'oavaL  •cacrrTlOM-s(T  mtt  assraacTioti-sf r  iw 
srxircTixs  i;i*t.N  tr   r>«.  at&iNaiaa  ur  oatiiNat. 
LOraM-,  «iiL  u€»o«<5T««tc   <  DirrraCNTiM.  'rrcci 
ON  Tx   ra*-<<rti<  o»   TMtjt   u*i*<.  Lcaawiaa  rssati 
lai   aasraacion-sCT  saov^  aiLL  raxsrc*  acTTca 
TMak  THt  rtacCTiON-SCT  saotjri  *ao  iji   TaMSTca 
KuaCS   •ILi.  vaxT  as  a  ruNCIign  or   Thc   SMILaaiT* 
0lkSiniL4*|TT  jr  THt   Taaasrca  T4S«S  TO  tht 
oaisiaat  LCaaiab  mttks. 
a«-aae  aao  oi*.  t* 


sinuL4TtaN  aab  afiaLTiic  aouCLt  or  acaoar  aac 
01  ar  us  SCO. 

isa  Ji«.  >• 


•LCaaaiMS 

THC ear 

TMC  acL4T|0M  or  Lcaa^lM  crrccT|«caLSS  rlTH 
act.<Ti'].  TO  Till  srtaT  —  acccLcatrte  Lraaalaa 
aaoctotmts. 

aoi        iii*.  a» 


•kcaar  aauaaca  hcthoo 

ua  T«  [Tricliacv  or  THHfi-STaoc  LCaST-souaat s 

isriaariON. 

a»>a«a  ara  ui*.  is 


•ccatT  aauaaca  )«tmoo 
STaTisTieai.  aaaLTSIt 

«TaTUT|f«4.  HaorfBTitS  jr   ihc  atataatiun 
klasT   sjjt«rs  i.si|"«Te4a  1'int.N   aaMO^Murn 
ra«cTir<4L  •iruItatiON  J(Sir.NS. 
ao-aee  saa  ai«.  i> 


•i.ici«aa 

lOCaTincaTloa 

ItOktrio^  «Hu  lavis'lGaTiiM  or  sratitis  or 
aL»ac  t«H|«TT|><a  orriHtjH  •'arts  or   laoaTH  ac- 
T««.ia  a*  »M^  »o  ntfe»tt»  ci'i»i(.ii«o£. 
ao-aoo  aaa  Ji*.   la 


•tire 


rlOLVllc^L  raoaLias  in  srai.[  rLianT 
aa-a«a  stt  »iv.  ■• 


•LitMT 

i«T<i"iaT   la  •MICH  •  hcaa  or  lIOmt  tcccLtaarck 

4  aTaix  o»  CH«i«ito  raaricwrs  to  hi»im  *ri.xiTT.       « 
ao-a«e  so*  jiv.  ao 

•ciacaa  aaeaaaaaiaa 

ON    44STH4CT    LIU4C    LlHL4ai    miuSa4«S.        THC    OUaL|T« 

THtoati  or  LINcaa  r*0O4<H»IN»   is  c'aHlNr?   IN   th» 

CO.rrir    or    4    U.nC>>41     4L.>(ba4|(.     SrTTtN«. 

a»-aoo  Jto  Ji«.  a* 


Llacaa  raoaaaiaiiaa 
aaTaia  acacaaa 

aLkO^ITH*  ruN   kUiflM  a   Tii«NSroaT  rH-ySLC 

RT     irrN-|>|>MTI>Hi    H'M    CijNCITIuNaLLT    OriI"*IN 
'LOkS. 

ao«aeo  tsa  jiv.  ■» 


Liaucrico  aaaca 

•«kiun 


CONOCNSaTIOH    04     "iLll^. 

ao-taa  aai  ji«. 


•Lieuie  jCTs 

JCT  aiaiaa  'x.Ot 

Thc    iiscxaa^   U4    4  djUINu  lIOuIP  rMit  Tmc 
NO<.aLt   '»  t   saiakiaa   Jit   la   in  tmc  roai  ir  * 

Llat  ll}-«4rua    HIlTl^ir    toj    NOT    4S    4    >uiic    «4>oa. 

ao-taa  asa  jiv.     • 


•Liauio  axacT  oiiotnas 
HaaoBOeat 

T|T»<|     II     STJ«4M.I     •■4jrtLL4NT    H4<ioe0O<. 
rH»SIC4l.    •4Caf«T|lS-     •4TCh|4<.S    CO»r«TIJIi.tTT. 
M4CLIN1.     rL*HM4alklTv,     [>rv.USI*C      4424><'>St 

rajccuoNfS  roa   SToaiNa.   cic4nin«   4«p  ri.<is<ia». 

N|r>0«(>l    Tt'N04|ni    'S    I'lIlttN    (NO    k    so/s*) 
•«.kM>    jr    UUMH    4NU    Nana    *S    ruCk.        LlTta4Tuat. 
4Nm    TtST    04T«, 

ao-aoo  T«a         jiv.  io 

•klOulD  aocacT  raorcLkaMTa 
MaNDBOoat 


1M4  1     II     aTjH4at.t     rNjri^L4NT    M4'M)aO<M. 

rMTSiC4L  rHCrt^'lii.   NtirniLa  C0Nr«Tian.TTT. 
MaHTtlil'   ri4nMaaiLlTv.   t>ri.osi*T    44a4Hns. 
raurtouaes  'or  sToaiaa.  cit4NiMt  4<ip  rt'iS'lNo. 
Nir*a«ci  TL^ao4iot  <s  j>iri7iM  4no  4  su/sn 

•LfcM)    Jr    UU*^    4NU    N7M«    4S    f    ILL.       klTCa4TU*C 

4NU  Tisr  04T4. 

ao-aoo  Taa  Jl*.   u 


LlOUIDS 
DCNSITT 

4N>^iTuuf   o»  MOTION  jr   4  a<M«(aieo  NrjTaat.LT 

a(M«4NT    rL04T     IN    4    'TNaiKICO    »LIIIJ     INCLUN|N« 

irrtCTj  or  ruMratsstaiLiTt   4nw  »hC'«»4l  f«~4NSlON. 
ao-t«a  aaa  jiv.     • 


•LITHIUM    COHTOUNOa 

rmeaioct 

INriaaC J    a(»LtLI4NCt    O*     la    M4TI4I4La    4T 
NOHr4L     INCintNCI    0*fa     ra     •avtLCN^TH     |NTC*<4l 

a  tr  >♦  '«ic>ONai  irrtcr  n»    iHrMatrics  tts  t%- 

rn.nu  acri.rci4aCl. 

ao-aoo  saa  jiv.  as 


Juaraec  loauatioN  jr  lithium  rmoaiK  aNo 

THaLLtJ-t    ON    MOI     TUNCSTK.     NHtNI'JM,     4N0    aL^TINOH 

suHr4CCS. 

M  JIV.  as 


aosoa«T|r<i  gr   lapa  juaiNS  ltcmim  or  LtTHiuH 
'Ljraix  CH*sT4LS> 
ao-aoo  Ttt  JIV.   as 


rHratOLOO* 

•■4TJ14TION  jr  LiviN  «<».CTiuN  IN  THC  nc«CLOr|a« 
CMira   C-»<a»r. 
ao-taa  t9*  jiv.   i» 


IcaaT  aooiTl*ca 
eonaesioa  iMtiaiTiea 

KacCNl-iK  04    la  cOM.>j<a4j<  roa  use  as  a<i*T 
>'«.vtNTi«(  4IIOITIVL'  rjH  GNraat.^. 
aaa  JIV.   la 


•CncCnina  oi'    la  IOHl^J•>^JS  t-oa  use  as  a<VT 
>Nit,*(Nriyt  4uoiTivi.<  r»  bHr4acs. 
ao-aoo  aas  uiv.   m 


icaara 
■area 

PCaalNii  •aTtalaL*  rj<  (-noctss  rLUlO  L'ja4|C4NT's. 

TCaTIN-.    •)»    ••4Ti.alaL5     TO    HI     I'StO    ro*    taTfa    4NU 
ST».»M    L  H*|r4Tt.U    l<t.4ai<<S    4N0    SLI')|Me    C11«0NLNT^ 

TOM  TtN>tN4Tua,.s  10  asj  r. 
00  Tss  ji*.  aa 


IcaTioa 
ISki  acaaiasa 

FCa-iiNC  -aTLXlaLS  »sm  ihoclss  rLUio  LuaaicaaTs. 
(taTiw.  or  ••4T>.H|4L*   Tj  M    usto  roa  ■4rra  4no 

Ht4M    LJ'<a|r4TLU    aL4k|<.aS    4NO    SLIOING    CH»0NC<T< 

0"   »n»»a«»u«i.s  to  asj  (. 
tO-aeo  Tis  JIV.   aa 


LEA  -  LUII 


Ricaura 


a«^  MIcaTioa 
pMtaHOOTNaHict 

TMta<4L  frfttts   IN  LcasTOMvoaoorNaHIC  LUBHIca 
tluf    aiTH   TrMri.H4Tuai   ji.>'i>Oi.NT   viscositv  or 
iriN'i  suHr4CLa. 

le-taa  a»a  uiv.  as 


n  I  •lacKcaec 
ricas 

rHuraLUNiNCaCtNT   sritti-jM  t^m   TJNesiaTr 

TtJ    rii.>Si     SOlUtlOa    W4<t|N';. 

>o-t^  aao  JIV.  as 


•tHtaa  ca*iaeN>«aT 
citNTinc  acacaacM 

lUNa'i  ai.<c.4nL"  >iliiHr  sTuulisi  Luaaa 
:H444crraist|ca  ant  invimon-lnt.  rLasric 
•erttCToas  roa  ia4C»iN«.  •■4<iNtT|c  niLJ  h»4Su«- 

>>S>     l>irN4Htu    nl4'uaLO.T5i     L'>N44    a4UI'>- 

iCi|V|T»,   rt uOHtsCL'CC.    aTNOSKHCae.    sOL«a   tlNUS. 

kNu  rMOTOGnarMr. 

>o-aai  osa  ji*.    d 


•LLOiaa  raooes 

^STaOTHTSICt 

Luaaa  ac^4MCH  (lkihi   stuuusi     LUNaa 
:H*r4CTcaiaTica  4Nu  invihcmmlnt,   mlastic 
iCFLCCtws  roll  ^H^i^l•^,.   >-4r,NtTic  rjtLO  a'4S«Ht- 
■Cnts.    iNrxaatu  Mta«uat«M«.   L'lNa-*  aaolo- 
icii*it».  rLuaMi^ctNCc.   aiNos^-Mtac.   sol,4><  •Injsi 

kNU    rMOTOGM^rMT. 

ko-aai  osa  ui*.    a 


M-ll 


MAC-  MAT 


TIM 

M    l«(CtT|ft«ftON 


•MCMIMC    rVMMLAflW 


IM    «■«•     l««a>    MIMINC 


or    TMl    ■tItU.UMICM.    *tf«CT« 
|>I«.    IT 


H.ICHUIt    LI>«UltTICS   *>■)   •UCHI'C    TH*<>«,«TION 
M  JIV.    M 


Tet«T<M 
04  T* 

•uToitric  ulklfM.  ■H.cOMulNb  aMO  aciMCIo* 
S'aTt"  row  nnt>(5TKi*L  -tAciicrisa  d*t«  «mo 

•MafcCTIC   *Tnmi   P«LUlCrlijN. 

*o-n«  TM  i>i«,  M  r 


«UCM|*C    T«MtL4TI0H 


TMt  eamtn  rc*Tt^t 
kl>«ui»ric  *M*kT«l*> 
«•■■!»  tie  ai« 


CHIkIM 
•«TM,* 


•«THoe  A*  «  Took  'm 


WUMl  TOONS 

CTION 


Miuo<icrinN  (.•*l>«i.«l<A  "fiMMt  roa  «xf*W- 

TIdM    •ITh    IWS»t.CT    TO    r|kM«.«l. 
»0-t»«   M«  OIV.      t 


KiACTts  MI1CU.S  i«  T»<  rilko  av  «mhImiik.  v 

■(T«ltl     T*«>lU.*Tla«   or   FO»lt«M   XKMICXi 
M  JIV.    7* 


TUT   l«TMao»    . 

iOm.    ■•on.CMt   FMtO   av    TMt    SOCIAL    'kTCMLOAlY 

•Mj  *Trt<4»T<  To  n.t*»o  tt*.  suBjccr  aaOT  >s  * 

XCCHANISW   IMICM    IS   OCSIxNtU    Ta  riT    etnTtiv 
TMKoaies  Out  4k  *  mjtum  MiNb. 

*e^«i  «•«  JIV.  >• 


■uoocat 

LOte  eitT«i«wri«N 

•  aArio  tr*MOMi<tiiit  i^occiMMr  ro»  mcoicTiit* 

TMt     STATIC    (MB    DTUI'IC    L^tOi    JN    •  «UOW<    'W    4 
SUHftCe     SMI'    0"    »V»"44l><     !•<    4    STC40T    H-Wllt0or4L 
TUHH   4S    •   rt««TI0M   CF    ThC    auWOC*    4>MLC    V    4TT4C<« 
4I>-«M   TM  JIV.    SI 


M*4At 

>V««CT4ltV    4Tl)MM«a(« 

fMC0VT|r44.    4«a    (a^Mlt«NT4t.     STJOI(»    0^    »V4M 

TA<i«  (<ir«T  •fS4.4acn  rot  »*»i  ano  vcnus. 


•M4«t 

tUWACt   MO^MTItt 

•  ST40N0«IC4t.    SATILLIIC    rOa    Tl«     MMMVATlOa 

••4«!l. 

!•  JIV.    12 


■■■■■■■luw  c< 

MUM* 

itoTvoaic  U.4STIC  «auuii  of  aAStcsijx  iiioc 

»T   TMkoaCTir4i.   OCMIT*   roiaTi    ^«.rC«TtT4I.LI<« 
4<«l    tlVXt    '■TkT4(.    rOMMS. 

M  JIV.   Ik 


MWTIC    4«»klriUU 
CMniTM   bMIC 

tWlie4(.    rctHtNTS    n4Jk    ON    MStS    Of    HI«-<    S*t(3 
"4<.»«Tle    AWXIfll*    >iri   CiMNCNT    *ULW    »rf<i«»* 

ONL  coat  ANT  oti  uiroc. 

*>T  JIV.      • 


•MMMCHtHT   CMlaUKIW 

*U«Y«V|SMIT    MrtMOOS    AtU    M«MV    rC*r0M»A'«C 

NUMPS. 

40-M>  Ml  uiv.  M 


MMaTlktlTC 

STueits 


TIANJCATION    or    'OMduM    NCStAMCMI       «IN(T|C     AND 

MJfTatc  cxAAACitaiSTics  or  nAaTciSiTt  cwivc*- 

StJk     t<t    AN    iaON-NIC>(L-NAN«Alia.SC    ALLOT. 

40  Aoo  Ml  aiv.  IS 


•MUM«rNCNT    IMSIaURIM* 

■  iaLio«a4M4its 

■tSCAaCH    ANU    MVlLO^HtNT    NANAACWNT. 
Blaito>>aA»nv    |»S«   .    |«*J. 

•II  ai«.  la 


MWTic  caact 
cw»«(na  koaic 

rAa.<«Tic  LOGICAL  iLt>«NT  Naoc  ovca  4  t'woiu4l 
COM  ravt  ■4TCMI4L  >IT-<  4  atC14aiauL4a  htstcn^si* 
Logr.  XAviV'  4  •oaaiN*  aiaulNb  ano  4  cjntvolInS 

tiKPINi. 

ssa  JIV.     • 


••uNaatacaT  iNaiwiaiNO 

STSTTHS 


lMri«4acu  iNilN»iaoMtTa«  4nu  o»tiC4l  uscas. 
se-aeo  Tsa  01  v.  ts 


A  ai^oa  Muica* 

naTtaiac* 

ABSrVACTS    0>     At-MiailNATLLT     110    AaTICLCS    'MON 
2S    SCItNTiriC    JUUNNALS    JN    SOLID    STATt    g»TtCAL    4NU 
■  ■^>AaC1    tAMa    MATt'IALS. 
40.400   «•!  JIV.    I* 


rtSlIM    or    A    N4N4WNI..«T     ■•VuKNATION    STST(>t 

Ml  MCr-iaos  4Hb  rautrNfiT   i-«.i<ovt-<cnti    lai   D4r4 

4Uu>«NTtTtaN.     4N0     111     JLCISION    0«ICNT4r lit. 
S*S  JIV.    7* 


»4iiNCTic  ocnsitt  or  •  Tta«aN4GNCTie 
STLCINC*   ■•■  4   »4«iAKL(  vulP  i^ASgaro  USI<W 

A    ■•LLISTII.    bAL>ANO>«Tt.N. 

II  JIV.    SO 


tic    NATtaiALS 
••XOTO 

irrtcT  or  C4aoB»  in  n4S««tic4llt  sott  taON- 
4L>»|NJ«  4i.i  QT»i  ca.Tcaiua4rion  or  the  «a6<«tic 
[•rics  rr  Nawtico  4li.ots. 
la  JIV.    IT 


MaaatTic  aaeukATOiu 

PVLM.  a0eUL4TI0M 

4    aKTHOO    or     TMI.HK0M4..NITIC    rULSC    NOUULtTION 

4«a»  4  ocvicT  rua  its  atALUATiON. 
•M  JIV.     • 


TIC  aia 


A  NAiNCTic  Taar  roa  coiLluiac  ■C4hs. 
W  JIV.   to 


TIC  acceaoia 
aaoMTic  T4rf 


STSTtN* 


■fcjaoca-acrwouucta  xtT  4N/aLH-4   i»-ii 
DCtcairrioN  4Nb  tcsts. 

•U  JIV.  1* 


«wm«Taiiroinovii«wic» 

sCLCcrcu  4aiiCLi.s  rajn  sovUT  i.lTia4Tja(  44e 
raLSCNTCo  IN  T>«  rULOS  nt    ■4«NCT>«ToagorN4»lcs 

4NU    aaS    aVNANIkS. 

at?  JIV.  » 


TOMroaoOTNanlc* 
tmjfi  coNvcasioM 

C0Nri<iuiN,.  «tst.4«CM  jH  <MN..cauiLl*aiiiN  iaN|{4- 
TiJk  roa  wp  CNtakr  coivtkSiOH. 
M  JIV.    IS 


IC» 


•«4Nt#4CTuaiNa  atTMoe* 
catTiaos 

raooXTiPN  ^  HiaM  sTatNam  C4ST  stlIl 
suariNSioN  ANNa  roa  TaAc'U  vcniclC*. 
•I«  JIV,    t% 


•«4NUr4CTUIIN«    NCTMOOS 

CMaacoac 

CH4ac04L  rauuucTiON  in  4  rLuloiMo  aea 
a«4CToa. 

M  JIV.    10 


wMMt^acTuaiMa  MtTMoot    . 
auaLiTT  contml 

■>ON-icsr*ucTivt  TisriNb  or  solIJ  rao>YLL4Ni 
aoLKCT  C4St.>  4N0  •llo'^.nTs  ht  jw  or  a^av  sta- 

SiriVf    TtLLVISION    Tt«CS    Ik    CLUSCO    CiaCUfT    T» 

CAXfaA. 

40-M*   ««T  JIV.    It 


MMtavacTuaiN*  NtTMoea 
aCkiaoikiTT 

TaAtSISTn*   NlLIAflLITT    TMHtMMM   aaoCLSS    IN. 
•^UVCNCtT.       mi^CU     INTanteNLNT     aOa*     ANO    NCLIa- 

aiLiTT  rv4,.i',triON  Tr  cstaiLlSM  a  raiLunr  aaTt 

»on  tnc  XNi'oa  taAN«ls»>j"  jr  o.oi*  tn  10^ 

hojns. 

40-«««  «Ti  JIV.    a 


•n4MI#4CTua|N*  MtTMoeo 

TMTaaTaons 

surta  roaia  HTgaoac<  ThraaiaoNS  or  cea4Mic 

aCTAL    jeSIt.M. 

ae-aaa  aaT  jiv.     • 


•MAMuracTuatN*  i«tmoo« 
TaaMlSToas 

HagoxTiPM  LN«iNtiaiN«  Nt4suac  to  iNca^4S& 

TML    a(LI4ai(  ITT    or     ^ILIOA    aL4N4a    Cr|T4IttL 
TNANSISTja    IITH    A    NAalNl^    jrtaATINS    FAILjat 

■Aft   or  o.ooii  i^N  looj  Mouas  at  a  «o«  0*1* 

riJCNCC   LCvTl    aT    I»  C. 

M  JIV.     a 


•cat  ■«  TOM 


AN    ASVNCMNOMUUS    »4aNt.T0MTDM00TN4N|C    «C'<Ca4Taa 

•  in-  4  '«eT4TiN>.  Fitto.     soviet  sej-«cc. 
*M  JIV.   IS 


larNjvtaTNT  gr  r»OQoi.TiON  iichnIoucs  to 

INCaC4S(    THT    aLLI4alLITT   or    TmC    jcT   tTCM 

T«4MslST0a  Toaaao  thi  uaJtcrivc  or  a  aAiiaviH 

OrLKATfll    FAILuaC    BATt    jT    0.01*    rt*     1000    '40UNS 
AT    «0*    CUNTtOfNCC. 

Jio  JIV.     a 


ICS 

•TMMtlA 

4osr<4CT«  «r  ranat  HissCMfin  4T  ti«  stconu 


ovTieaL  Bao^caTiu 

ANaL'Sls  or  UCT4ILS  gr   TaaosiTiONS  rHiCM  uc- 
CUM   IN  a  saMC  roi«  Livti  ottical  nasCb. 
MT  JIV.   IS 


ATCaiALS 

4asTa4CTt 

rooa  or  •4TLai4LS  aLalABCa  abstbactsi     a  a 
V|L>   or   THt   Ala  roaci    aaTiaiALS  bcscabcm   aao 

OCHLONMtNT. 

40.«ee  TO*  01 V.  IB 


BTtaiBLS 

i«4T  TaaiMm 

TMt  srriri  jr  ni»in«  o»   4  N4rtBl4L  in  a  rLulo- 
ixa.r  wti  urCN  nC4T  TBBNSria  acTBTC*  4  1.4s  4no 

r4«TtCLCS. 

4»-(«0   MO  lit*.    I> 


N4Ttai4Lt 

acPoaT* 

Ta4NSL4TlON  or  roaciaN  acitBacai     rjaoraco 

NtTAL     IBON-aaAlS    CO^rOSITIONSI     SMOBT-rLBIlO 

STMlNort  or   H(aT-«t«israNT   cIbnct   laTtaiatsi 
TM«.BN4(.  rartyut   0*   'tTau-clBaMic   aaTtBiacvi   r>*l« 
'U4TIJN  or   molTcn   sooijn  »t  CtBNCr  riLTCBS. 
4e.4««  au  JIV.  la 


CM4aLCS  J.  CLiaa*  aaabos  torn  rATcas  on  aaTCaiAL 
KItNClSI    4ta   FOacl    BtlC4»CH. 
Til  JIV.    I* 


a4TI«a4T|e4L    4IMkTtll 
COaiTBOL    SVtTCIU 

TMt  <<4a|Nun  raiNciBLt  in  tmc  TNloaT  or  OTTiaaL 
contbol  raoctsscs. 

M  JIV.   IS 


aBTMCNATICAL    4a*LT*l» 

eirrtacNTiAL  i«u4Tie«* 

KON-LlNcaa  atrLLCTiua  or  aaero  aavcs 

INIriO    -^OIA. 

*••*••  *•!  JIV.     a 


•MTI«MTle4L   LOOIC 

A  ■iiLiuaaarMV  or  s&4.tcTco  souacts  on  r(BN4BT 

LOulC  THCOav  4mU  4rrLICATI0NS>  ANO  TO  B(L«TtO 

NATtBlAL. 

40>t0*  «A«  JlV.  IS 


•«4T<«a4Tie4L  ratoiCTiM 

a  BCCuasivt  aLaoaiTMM  fob  tmc  chcotcmcv 
arraoaiNaTioi  raoBLtM. 
4e-*«a  sii  JIV.  IS 


•  ucscai'TliM  or  THt  i«a«  4tl4s  or  tmc  soviet 

UNirai. 

*!•  JIV.     t 


M-M 


»T0C4asTlc  a>>rNO>lN4TioN  attHOO  4mo  o^Tia 

rll.TtBIN4    TMtOMT. 

IM  JIV.    IS 


STOC44STIC    .'•PNualNaTION   NLTHOO    4ao    B^TInat, 
flLTtal-C      THlOKf. 

It*  JIV.   IS 


IIAMT  T>«uHl.MS  ON  NU'r-*X«41l«t  <4TalCC^  LA40CJ 

ON  rouB  TMtOMfMS  ur  rt*»'<*'  anu  raoiCHUS.   4no 
PCJIcarto   rr  ruLva. 

ITT  JIV.    IS 


BMtCNatiicaL  aawu 

TS4n\IcnT   jacIU.aT|J<S  or    Imt   rict   VJaaact  4<k< 
T.N.  iNrear4ri  jr  tbc  rcjlLs  uvea  r<«  bctton  or 
Snl'Tio'.  r«fssuais.      soviet  souact. 
40>t«a  BM  JIV.     • 


cCHaaict 

rioca. 

aL>N<t.CL4ssiric4TioN  or  Nicaarurasi     thc 
0Ckt4.«lNa  Has  atlN  Put   THNOuNM  T-it  acce'TaNLC 
Tt>t   BiTi   airM4  IWUALS   jaili    aNO   a   LINlaa  CLAS- 
TicALLf  ciTrNSlBLi.  Li<ar  rLCaloLt  riaca  mas  ac£N 

rOMI^tU    IN    TMt   MfSULT. 

TBI  Jl«.    IB 


IDIC4L  rcBSONHCL 
OIlatTCBS 

ciS4STta  NUHSiaa.  raa.>'aB4T|gMi     4  pilot  rajjtxT 

COVUCTCO    |M    rwua    KMOUlS    4NU    ONC     '«0Sr|T4L 
NUMflNa    SCaVICL. 

aoi  JIV.  IB 


ilNULBTlail 

SIMULatliN  aae 

oitcusseo. 
4O..B0e  isa 


4N4LTtic  NoutLS  OT  iKNeaT  aa 
JIV.   la 


tacuav  ALLOTt 

VALfaCC  * 

»4Lt'<t    or    ^INL    ANU    XILC     4M4La4a    4NJ0I':4LLT 
OlaSOLVIva    IN    NlTBATl     SULUTIONS. 
4e-l««    an  JIV.       a 


tacwBT  (ONrouNO* 
M«^iun  coMTotMoa 

STBjcTuar   4N0  rMisiC4L  raoa^atics  or  nqltcn 

INja«4<IC     SAlTi. 

Ao.«eo  B*a  JIV.    a 


ISa 

lAItO 


tBIOOAtlTT    or    TMt    ralCUtNCV    OttTBiauTtON 
CjMvt     jr    Tlf    ALTIVl     is>ila<lu    n.4S<A    LLVCL    bas 

oaxavf)  It  j4P4NtSi>  CHlstti  or  rjBNosA. 

TKAIANS.     N|l(0    JATA'tSe.     ANO    CAUCASIANS    ANO 
CL|a«     11    Tm»    FNtaut^CT    jr     tMt    ALLELES    CON^aOLLIN 
ISJKIAtID     IfACTIVAttON    «Ai    ISIANLISMCO    •■'>« 

•taPtCt   TO  aACtS  oa    fa4  East. 

a«i  JIV.  IB 


(T4L   riLNS 

ELfCTaocHCaiiTaT 

TMIN    r|i.aS    F0a«tD    Bf    tlA>.  INOCHENICA 
ataCTIOMS. 
40-»««    B**  .    JIV.       • 


•niTAi,  rcATCt 

TMt««4LLV-l'«*uC(.r    laataaiLITT   or   aNNULAB 
PLATES   tMtar   THt   Tt'PtaaTuat   vaaiaTION  ft 
STNPETaic   a'oul    Ti*   aila  or   TMt   plate. 
TSO  JIV.    IS 


ETAL  triwaiNO 

ALLOTS 

AN    KVESTIhATIOft   or    IMl    NLTALLuaaiCAL    AS^tCTV 
or     SMtAt     SPINNING. 
40-I«a    BIB  JIV.     IT 


ETALOaAANIC    COMTOUNOS 

CMUATt  conrouNOS 

C4t4LTT|r    trriLT    or    aOPL    Nlt4L    PXTCMtL4taS. 
TML    CNTIBt    CUUNSI.    Ua     4a     INVCSTIBATION    jr    -.CTAl 
POL'CMtLATl*    A>    PUKlSHtn     IN    OTtN    SOVllT    UlTilA' 
TWHT     IS    BtPfNITLU. 

IM  JIV.  a 


iTALOaaANic  cenrouaos 
i«AT  or  reaPATiON 

X4TS  or  rOMNAtlON  A.0  JONw  ENt4«ltS  0* 
NtlAL0B->AN|C  CJNrOU>'0S  —  N^BUtrl-wI  TM|UN. 
TB|PtTMr|.4|.ia<|MUn.    4«0    |B||LTnTL4LVIN|NUM. 

4e'.taa  ••"  jiv.    a 


tT4L« 

•l■Llo•aA^Hlc• 


rCriMSE    aiTALS    IKFOaaATtON  CENTta    SllC^tej 


MAT-MOL 


4C<.rSSI1NS.       CUNktNT     LUTINC    J»     SClCCTLO    "VJCJ- 
Nt-aTS    4  0    J<lua,.4L    ArTICLfS     in    4N    ajSTBACT'u 
»OmP    0<    SVAlJlCfS    BlTMK    TI.L     TLCHNIC4L    40X    JT 
Date. 

rr  JIV.  IT 


■uarACc  msiaa 

TBA^SLAtljN    jT    FCNtl>.N    MtSt.AaCMI    B    aCL'ICTtO 

ABIICLCS  r*tm  4   wniNAa  ea,  MtaT^attlSTAvT 
•MnaiALS. 

SIS  JIV.   la 


■ILITABT   r«CILITIC* 

DATA  SToaaar  ststems 


"CSOCTLOaOLUNlCAL    StUtr   uf    SCLtCTEU    AaCAS 
IN    TMt    'JNItrii    STATtS. 
•O-IOB   BTT  JIV.      I 


fftCaoatlNIATUItEATION    ICLCCTBONICtt 

MiNTto  ciaeuiTs 

•^UCCSt    PABAHETLPS    r^     TMt    NANUrACTUNt 

or  PiCBiai.iaruat  LATtato  pbinteo  aiBi.ii  aiTa 

PLaTEO-T^aol'SM    MULES    AS    THE     INTEBONNCCTIta 

Una   betkl"-  latebs. 

Tsi  JIV.     a 


rCM«INIAT\«ltATION    ICLCCTaOailCBI 

StnicoNOuCTtao  riLNS 

TMH.*|L»    CIMCUITS    Alio    STStENS     IN    BMICH    ELCC- 
TajNIC    ClacllIT    ELlNCkTi    AME     INTriBATEO     IN    A    NAT'- 
BIAL    NATala    to    A   POINT    aMI HE    INnlvlOuAL   ELE"tvtaL 
4PPl4a4<Ci    M4»L    OtIN    Last.        tMT    CIBCUItS    BILL    aC 

CaraSLC   ir   npcaatlNB  4r   Soo  UlGaCES  CENTiia40E. 
••-aoo  iia  JIV.     • 


sunraccs 

A  ST'JOT  IS  •Nat.tA.Piu  at. 
or  IONS  or  ai.A4Li  llinlnt;! 

KPtfaCE    or    •^T4L. 

JIV. 


:tal* 
tTnreaiA 


4   H4mj<>a    atln    rLL    LOblSllCS    a«D.  lNSTau.A> 

Tl>»    1 4ii'<i.r«i  .u  M.''CS>aav  roM   installation 

rLAMN|4-,    a.»-    l.uIPNINT    INSIALLATf  •]  •    Or    ai    4|a 

roMCE  jxu^'mt  STuh«bC   «M    iNfoaaaTiav  acT«fi<4L 

FAlILITt. 

>ll  JIV.     It 


BiLiTAAT  PcataaMtL 
caiMiaiOLe«T 

ortaaT|oa-AL  t>a.«aPtjiic  cj<oiun|Tv  cjnc'pt 
In  TMt   TBtaTaCaT  or   SELLCTCn  aitltaaT  jrr'vaLas. 

ae-tT«  eaa  jiv.  m 


OlSTNINUTION 

ulFPuscn  av  r « 


a^LlTAirr  r«rcHM.o*T 
AVIATION  re** 


Ta4<SL4IION    OF    fOatl<.N    NCMJUKMI       Cj>^*BCN 
ON    .-INM.STBrNbtM    l«.T4LS.     STCElS.     410    4LLJ'S. 
•4  J|V.     IT 


iTcoaoLoaiCAL  rMA«Tcas 

04T4  BCPOiT  or  TMt  MttioaoLoaicAt.  aoCB'T 
NtTBOaa  riaiNtkt   vol.    ioi     sintcb  laai^al. 
»»-»**   BT>  JIV.      2 


AasT«4CT<  OF  PtasoawtL  aEst.4aCM  aEFWBTB  raja 

L4LaL4N')    AT*    FJH     |B»I. 

tIS  JIV.    24 


a«|i«*ALS 


leak  MTCkklTC* 

SYNOPTIC     INIEBPNt  TATIONS  ANO    MEAT    BALANCE 

0CTta«l4ATI(N>    FNON    TIBJS    II  BAOlATIQN    JATa. 

JIV.  2 


STuoirs 

isur  cBMAu  kTuuits  jr  the  svsTEa  <cai*N|M 

At   HINM    PNiSsuaCS. 

AO-t««  asi  ji>.  i> 


BINIATUaC   ELCCTBOailC   EOUimENT 
auABTI 

PAaiur4CTI«INb    ILrMNlJUlk    ANU    rajIPNENT    rO* 
M.AIIN.     12a    CBTSTAL    UNI  IS    PEN    «    MOUB    OAV    IN 

MC-7a/j  <iLA<s  LNCLo;uaE>. 
AO-»*a  BST  JIV.     a 


Biaaoat 
coatsTaueTioN 

pBo<MEss  ON  FAaMiCAriok  Or  TCLCSCort  NtaaiMt 

FUN    Max    raACKINb    ASO    PMOTO<-rflAPMT. 
AO>**0    JSS  JIV.      2 


aailiica  TUMS 

TKAVCklN*   04M   TUKt 

FABMICAttON    or    A    TSJ..MILI>    TBA»tLINN-*A«C 

Tuat   Mitta  roa  OPtaaTioa  At  V'.oano. 
Ae>l««  STi  JIV.     a 


•MOOCk*    ItlaULATIOaiSI 
Al« 


act  PLarroNM  iLlcTajaics  test  set  roa  auTo. 

NaTic    iaovPiT  CMtc»o«!T  jr  PLATroaa  ELtcraSNica 

AlMpOMNt    "OPUkt. 

A0-«oo  lai  JIV.     a 

•"oocki  isiaukATioasi 

CHECKOUT   (OUiraCNT 

AGL   PLaTroan  lLtCTaj<ics  ttST   SET  rom   auTo. 
aatic   uaojvr  cmcckwt  jr  PLatfOBN  ELtCTBMlCk 

AlaPONNt    «0'>ULt. 
'    AO.BOO    Sal  JIV.        • 


CaOOB»ANISH» 

eiUAKs 

TMt  TOIIN.CNlTHt  HTPgtHLSli  ANO  THE  BOLE 
or  BACtEBIal  E4ITHLS  la  THE  P4TM0<|C>«SIS  ir 
l<#ICt|9NS. 

*l<  JIV.     IB 


anoeCL*  ltlHWk4TI0ai»l 
INtTaui«NT4T|«n 


i, 


:caoB4vt  coHa^JMlCATlo«  ststems 

ANTtNaiAS 

PEaUATiON  jr  4N  EaratSklUN  roa  the  ErrECTIvt 

ANIINNA    rEHPEN4Tl^lL    FOa    AL    ANTENNA    VlE'tN'.    A 

■ulTITjIE  or  OISCNLTC   aio  uistatnjTr'>  ar 

SO«^CLt.       a><ALTklS    rf     <r    MJISL    or     r^BBL^taiAL    ANU 

EaTPATCaaCiTaia,.  uhI6I«   Ik   TMt   »,i   to  *n.-\~iu 
FBLCutatT  t>asu. 

laa  JIV.    s 


baa.^TA    SUPPLLMLNTAMT    ILCCtaOMAaNETIC    SUS* 
CtPTIBlLITT    STUOT    O*     ASIBOTBBCKEa    CONTBIt.    NOOULC 
«4u    >. 

W  JIV.    12 


aMOkCCukAA  CUCTMNICt 
COU^klN*   CISCUIT* 

PMOtaoNirs  —  PT  Ht4..s  or  a  photon  plui. 

Sll.ar4LS    a4T    at    TH4NSFE4atCI    aiTa<r(<)    T«o   CiacultS 
BIThOVIt    CLCrTalC4L     INTtarONNtCTION.        SUIT«JLt 

0PIIC4L    aialNfi   IS  N€CeSia»T-otMra«|SC    m-vst   of 
The    PMOtON   FtuA    IS  I  est.       P-N    JUNCtlONS    paovlJE 
A    MIANS    roa    PHutON    TliaaSPISSlUN    AN3    BECfPTION. 

40>a««  «aa  jiv.    • 


CMaavc  COulMKMT 
anoTOTuacs 

/N4LrSla  or  LIN"T  OLtCC 
or  TB4^ClI<I<'— a4Vl  NtCBJaAV 
PEMIMtVTaL    "l4»ONtN«  NT*    O* 

sOkio  start  PHjtPuiroEs  aa 
aO-BOO   ATI  JIV 


caoaavcs 


TluN    SCHEatS.       tN4LrSI! 
t   pmototjncS   avi  E«- 

tcaoaa/t  PMitiTuatSi 
J  olMca  ocNOu.iLaTOaS. 


•aOkCCUkaa  tkCCTaoaic* 

lNTt«a4Tto  eiaculTt  _ 

&44S  EPITA4IAL  OCPOSITlON.  SI02  MASAIN^. 

olFFusi  )N  rPop  sioi  filns  into  Masi   stiigv  or 

MI«M  BESiSTIvilT  NtCMaaiSPS.    »OLTait   aaraaoeav 

4CaPSS   TMiN  L4rLBSi   Naaia«ia  c0MPnNE-<t  PaCaiNa 

OENSITT.     ParPANATION    OP     SIN«LE    CBTSTAL    C}S    AnO 

LivPT  paaouriNv  Diorts. 
AO.400  t«o  Jiv.     a 


tlUL)SlcaL   LFPttTS    J»    a 
MunaN    tKEaaNCL    yaL"CS. 
*0-*«a   BAT  JIV, 


caoaavcs 

aae I AT I ON  cpfccts 


ICaiMAVC   BAOIATION. 
IB 


•NOLECULA*   ELECTaONtCt 
SCMICOHOUCTINl   riLMt 

TMIa^l^P    CINCUITS    ANU    SVSTEMS    IN    BMICH    ELEC- 
TBualC    eiaCHIT    ElEMNTs   ape    iNTCflBATEO    !■«   A   NAT»- 
aiAl     HATBIa    TO    A    POINT    aMtaC     laptlVIOUAL    CLENLVTAL 
APPfANANCCS    MAKE    BltN    LAST.        THE    CIBCUITS    tlLL    a» 
CAHaBLC    or    npEMATINK    AT    S<H>   UtbBEES   CCNTIiaAUt. 
IIB  JIV.      « 


PATC<INu    ANu    AVSCNal  .<•    aAlLRIALi    FOa    aiCBJaAVL 
BAuIATI  )N. 

AD>»*«  Tie  JIV.      a 
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PHOkECULAB   PaOPfBTItt 
NOLECULAB   aOTATlOa 


TMLJ4V    or    PMLSSUP(-1  ."KCU    SMIFTS    Or     INTBAaf') 
LlalS    11    Tnr     vlNBAIION^aOIATlUN    ASSOap||->N    NAVOB 


MOL-MUC 


IVBMia  i»tcTae«c«»v 


•<u4.Tsi«  or  OS  c*k>». 


Oiocasi     <4 


I* 


MiiTagciLkULOM 
WWCIMIlN 

•VOCCtSI*^    o»     lil1MOkt.LtOI.OM.     TO    '•*«4. 
»0«rol    "«OH»LL»Nt. 

*e«*««  •*«  jiv.  id 


LKt  1 1  r><r  viaa<Tie<<-Mai4T|iM,  antoa'tlM  •*<■>>«    MM««k  aCMAaCM  LMOiuTeaitt 

••*«€    TUT    <T41I0<«-    CHI  a    (.M4..    CWiroatl*.     I4X.         «»TI««».1  •  ■»       •         >»•> 


MiraoacM 


■•ico«M«c  (^enietco^T 

'IC-ailXT    t^CTUO    A-tfl    •«>L4CUL*4    ST*«ruat 

•v. 


MMUCM.M   «I«MT 


Jl«.    2» 


<    ••XT'M^IM.    'IT    TO     IMI     OLf|>ll<*i    ^OIIT^    rOM 
•<•'     "OLtCjlM    «.IWT    l<    T><f    |«<k2    lT*<a>««-i 

»T«rw-<t«e. 


JOt>l>li    H|v^.te.l«<lM    Ci.X'^Tl 
<••*«•    •••  JIV.     I< 


roMIM* 


T    ••It.rjD'iMn    U*l     IT>    44.k.0Tt. 
M  JIV.    !• 


ra»}i>i«  or 


"UMMICtc  »»t>Mtlt» 

"«l.»l1fW««     »T'«OCTU««4c    CO«*MI»ST    ••Otaa4«. 
T-Wtl    •<t»<*<U«.II0O    "Ot'"!  t>«-^0,»«    TITXtja 
*i«.ITS    IC^    moCLUIO    rj    ttTtwIII^    ■<ccx«<Te*k 
Pn>^t»tit.t    »>    »0O»"    '"O    LLtV4riO    Tt««t«4TJ^», 
tti«l<Tin4<,    ottlVI. 

¥*  0I«.     IT 


"0«M    can«MMK4TIC«l. 

c*»uNic«Tir<,  trkTi'  o 
aua5t44  sou>Cl< 

■I   •!•  Jl» 


I"*    THt    "Oik     |«    -I(V*I-W1- 


eokMi><iTaT 

S«t.CT<«nvT0MlflilC    4<u    »^CT«o    COI.MI'«'r«|C 
IS<f  STM4rilS|   jr    INTIVI^'lM.   •lCL*TIKCLT-««t.k 
sCkTioa^  4^  0>.T4|L<  tf  Tnc  i.0N««  tUMrtcr . 


«••»•  Mn.  Ki«>  ^2 


•  IK* 

■C•^,«C(■CNT    0»    NillWt.*    IM   IM*t    (ITM    T41TM.W" 
0«   >X4Tt«ja    (IMC. 

M  Jl».    !• 


(■VOUS    ITtTtO 

••■4ro<«ic*i.  kri«>T  0*  r<m>oc4«»4L  niK>44*«c 
r4tN««vt  4>ir  sTuotis  ON  n«  *«|4<>  '«avaiis 

STaT(M. 

*T|  Jl»*    I* 


(•«gi>S    tTSTt" 

Dt4«<iesti 


co«ric4c  ^TtMti4t.i  I*  iWMTt  »>m  CHitoa^ai 

I.VU«CO    IT   kl***'    >"*>   (T    yH<«<. 
M><««0   TO*  01*.    I* 


l»*OM    tTSTf* 

tlNULATIM 


TT«  «ou.  Of  «««ur  i'»rtk4CTiim  t<  ■ooirviuM 
thi  cas  (aui'ML  tm«t  ^«f  4cronP4NT  tmc  t4«<  o» 

M4<III*    TO    mt».t     4    JUTfVt-aTti.    Ut,Sin>>.     •Hl.N     f^t 
IXIIVIJML     IS    BCINb    Tttrrp     ■•■    TM(     ••tW.'K'    0> 
4    <l*euP>     no's    xlS    MH4«|(Mi    ■14a    4<IT    a(4it|<«irjL 
•1C»TI(>N»HI»    Tk    T>%    raxCSS   0»    LI'IO    4UatLir4Tn<. 

•a  JIV.  }< 


(unioM  acACTioN* 
•omn  co<wotMOS 

TMK     <«UT>UN    xtlnOO    or    4J«M.Tllt   *0 
*D>tO«   Ma  JIV.      < 


.->•  t*u«   s4iu><T|jN-c>i<*nc<iT    Vtv^ifitaiK. 
M-400   tot  JIV.      • 


iiTaoMM  eaapnuwoi 

OI$aOCI4T|0M 

"■CkMl^^aT    ISM.TTI..4TIDS    ur    ThC    TMCai*!.    4« 
">«OTOCTT|C   r|«j0C!4Tl0«  m    NliaOflCT-fLo^xX 

Tt*  JIV.        • 


viraoacN  coarouNoa 
rkwaaioct 

^ICaiMvf  iMCiai*  4.<o  ■MX.ICU144  STauTToa^  jr 

*o-««o  Tat  JIV.  }» 


•  iTaoacN  eaiweuMO* 
lanaaiTT 

*a  iNvCsT  1^41  lull  or   r>^  aMurt*Tltl  or  thi   jw- 
■tiCLVt)  •uT4Tjo»4l   n*   ItaucTuat   gr   thc   <«liair 
oiirt    .4<^4  o-o  »4»4    r »  i-«  uiT(a4|>i4Tt  11  or 
Ti'«rta4Tjat.   IS  STuuiio. 
*o-«oe  Ml  JIV.  li 


•  iraoaca  coaMtMoa 
eiieca 

'4TCS  or  CM4Mkt  raojuciiox  is  thc  •iir^'Hla 

•»H»»».H    »•««    »4?l»4T|  J»-«U*<t<iT     4(41w«C«(<ll*. 
•I  JIV.        « 


eitl     1*40101 

oiseca  licaicoHoucToai 

>ILIC9N-'L4^4a  k/lon.  *icisc  souact  aaoixi'vo 
*JJ«C    Jvta  «  rntout'CT  x4iMrf  or  o  to  i»  '<'. 
••«<l>Mi   «  <iL<aa<  I.4USSI4  1  riWwiTurtc  nisTat^uTijN. 
*0-»««  TT>  )i»,      • 


mCKlk    ICkOTt 

«*ai«Tic  r*erwTH» 


imcr  jr  C4M»0N  la  '«4bacTiC4i.L'  SOTT  lao 
•LJ»I«vr<  4i.iaT»i  ui.Ti*ija«ric>«  or  tmc  44)-<t 
rao>taTlCS  fv  H4aiii|co  4U.i.t<. 

4l>>t««    *«•  J|«.     ir 


artcT«oaco>» 

>»t.CTa')p»'«To«»iaic  4NO  >r%.i.Tao  co».»i-»'iaic 
IH<ttTtMTI>%  or    l«r|v|>i4k   itn.»yn*.Lf-*-'ti.L 
VkTiott  4rf>  Q>.T4ik«  qr  TMt.  LUN4a  taairaec. 
M  JIV.     a 


Tits 


iieaiu" 
cowioaioa  i*MiaiTia« 

reaciia  T«4.,sc4Tioa  oOcv««.»T.     aaoTccTtJa  or 
oioriu*  r<j»  •<|w<-TciM>i..«4Toai  t4S  coaa^^n-^. 
40>t««  a««  JIV.    If 


vioaiuH 
ribi>t 

T"li  rij.»s 
at4{Tijis. 

*e-(««  asa 


»ua>«.l    af  titCrMOCH(4|C4t. 


*M  tvtcuaiitM  or   aiw«wt4tuacs  jr   rxr  Lua*4  aMiaaiMi  HxOy* 
StavrCC  C'l'^aaiMfc  mtfu-c^fitl   CH444<-TcaiSTte»   l*f  a««i^*CTuaia«  i«1Mata 

Tit     ~»Tle4l.    '<4Mif     (rD«l>l'H'«4a4.I     ayj^lllKSI     41  th 

TH4T   n  THi  uCklMtTfa  44^-u    iw%co«.4a  roa'<l«>  •iT-iOus  TOa  f»i   luNasTtx 

ac»i(criir4i.  '    cxt"»i  M  41L0TS. 

ae-«T«  «ao  Jl*>     t  t»  t**  •••  J1T>  la 


>o«i^T  atscaacM  ra  i.«  <mt««c  or 
*t«»<C(   It  atVUMU* 

f  JIV.      a 


kiM4(  atst.44CH  nivti  sTuouti    t.v«M 
CnaracTraisTiCk  iMt  lavian-naCMT.   aktSTie 
Bcriccricts  roa  i«4Cri<»>.  K4VitTtc  rici.j  ■«r4auH(- 
acaTt.    l^mracu  •«4<u*k«><ts.   LtM44  a4ul'>- 
rciiviTT.  riuoalsciXE*  tTtomxat.   saL*«  rMJs* 
«Nu  wtTomrnn. 

II  OM  JIV.     I 


OTO*  vcHicki  avcMToaa 

•TTtMTIOH 

lii*a|H4ilu«  or    III    r-it  iicat.a4t.  kCvCk  J*  si«>i«l 
ectirTii-t  iv*roaH4Mi  jr  44SM0  nawcas  to  ocTia- 
ai «    Txr  H4Toa4.  4SU  urt^T  or   4-»t   jecadNT   1. 
«l»IL4«:c  ovca  4  DMivi*..  snin.   4aj  121   t-ic 
a»<bc  4'0  sT4<tii.lTT  or   taiiviju4«.  jfrri.afwC» 
la  siat*^  orTlbTliM  to  LSiiarTi  TH(  ackUaici'T 
or  TMC   <(l6itUH.l  Tt«T  icnats. 


•loaiun  4U.0TS 

■CCHaMiett.  aMPCHTICt 

laraivcu  va4St   (LkJ'S.      «4ii4Dija  -  M|itfi^< 
rckCTS  <cat.   ia«csiic*Ttj  ticawar  or  t>«m  co^- 

BI^T|0>l    or    r4a«IC4l'II.ITT.     «Ct.04-<|klT«    t;t 
fLkV4Ttl    T(,>r(i<4Tl^f>      STtCMaTH.        4.k.nTS    ^T'lulc) 

ivkiuuci     <-s  TiT4iaitr<  -  10  -tioaiu*  4<iu  <-«n 
Nloaiu*. 

•SI  JIV.    IT 


•loaiio 
oiieca 

TLlCTaicrt  wOauwTKiTT 

4|.PX<-^l0*|l<n    04IUC. 

40-ao«  «*«  ji«. 


or    >MNST0IC>4l><(TNIC 


Tata'wiei.'CTHic  rcux  >i4SuM(.arNTs  in  i-io- 

STOICMI )4(T*|C     4L>^4-NloalJN    UHIOC. 
T05  JIV.     I> 


•«M.TI»|.Ca 

••OU4  eoal^JnlC«TiOl•.     4  aui.i|^c4  **J|3 
coMrwi|C4ri«yi  »tsti»   j»i>«  tmi  -wio*  is  -ifKai-tt". 
atMata-t  aoi^ci. 

tia  JIV.    » 


•MlTKic  acio 

OIleaTIOW-MOUCTION   *(4CT|0Na 

Ta4<s«.*TluN  or   riaiivi  ■<rsc4aCHi   rwyvr-TiJN 

CONTaOk     IN    ThI    N|THrM<    INUUklavl     J(T(4a|N4TtON 

or  TMi  nooi  PwtiNTim.  <jr   TMi  srsTC*  -laOJ  - 

N^V>4    •    •*20« 

4e>ao«  *Ta  oiv.    « 


M-U 


aT«ucTi«c  TiaTiaa 

*0CrtT  e4MS 

>ON->CST«uCMVt    TklflNfc    or    tOklJ    Mig«l|.b*'lT 

ag^rtT  C4S4.S  4<o  •Cioa»..Ts  nr  uir    ir   ■.«4*   14 «. 

SITIVt     TtLkVISIJN    TI<*Ci     IK    CkUSeO    CiaCOIT    TV 
C4Nt*4. 

«o-t««  aoT  JIV.  tt 


«ao«*.i««aa  svtTtaa 

eONTML    IVtTtW 

»TNatT*|C4t.  jNt-ratMChCV  »oac(J  0S«.Ill«tmns 
la  >e««.l<i(4r   4uTu«4t|c   cm.TaOk   «»STr»s.      ••<|NCI'^.t. 
or    roNSTaucTiia^    Slk>-4Jj>i»T|.«.    ststc^s. 
tM  iiv.     ; 


•N0>*.|l«**   STSTCaa 
*C4,IMUfTT 

ccartiN  4si^cTS  or   (.«.  •^Nroa«4«c  -0  -^mHr- 
LL4«  Na«.iir4a  ststins. 
ae>»«o  «aa  jiv.  t% 


•iwac  coMCt 
•«*t 

irriCT    ur    nJM.   OtuailNCM   On    tmc    Tu*tfUl.f  4T 

»<T«aso-iie   Taut.. 

4i>.«oe  TOO  JIV.    4 


•Muckiaa  cwLoaiaaa 

«4Ul«T|.r     COUCIM.    0>     &4tCS    4T     T(a^a4T  MtS 

MCc*  iit>j4i  <  1%  T>t4rkn. 

40-aOO    «M  JIV.    2» 


aaucci**  c«»i.oaio«a 

MliiH   *LT|TueC 

STNC  laorauN  iais<lu<  ►►o"  nioM-^sca.."  'Ltc- 

Ta04S.        THI    CC'<IN4L    CM4H4CTralST|CS    Or     ST-«HN>- 
THu»    a4>t4TtuN    4«t    rivl|.*f  J. 

ae«a««  ax  jiv.  » 


int^  4T>^<a>N«.Kir   a^aoaCN*. 

m  JIV.    1 


•aockt**  taakosiena 
sarcTT  acvicta 

iavt.%ri<,4TloNS  l>   aHoTicTiuit  or  tmc  it* 

•  «4iNST  rk4<Hm.iMjw  ss  t't)  atii*<4i.  auanv.     anjT'^ 

aC«CTIi/t    C  )«N>OUNOS    'S    ^Lr-4TI|.<(U4T|N'i    r||.TC4S. 

*o-*oe  III  JIV.  t« 


•aucu**  aoacaTt 

I  •T|i<4CTIu«  ur  P<arti.LlS   In  aONLINcaa  ri.CCTH'^* 


OT<«N|CS.   SUVICI  »cuac4. 

a«T         JIV.  «o 


aauCLCM  PHTtiea 
i»ia 


TMt    rcaal^MTacT    CdNTalaUTION    to   thc    ■•OTOW- 

OCoT(«o^    CJ4irLINh   CONSraXT    in   ••«, 

»o-io»  TOa  oiv.  n 


TnklraTiae  rouMtc  o>   a*  lkvcsiit4T|o«  ur  -^Taj. 
J«.VCHCL4Tt«   4k  auMllSHtn    IN  orca   SOvUt  t|T£<4- 

T(4<|     IS    aCKdHTLU. 

'It  JIV,     a 


NUC-  1 


aaiNTa 

0IK0C0*4T|0n 


*«wcuM  ae*TTt*i«a 

INTca4CTio«  or  rraTictlS  la 
DTN4MICS.     lovUT  aruaci. 
*o-a««  aav  ji*.  10 


aoNi.im»a  'LCcnto- 


aa«M  ic  CsurouNoa 

CMikicac  taarAMC  MCars 

jrrtcT  or   r4aT|cit   ilti    or   4ra9$a«.S  4'vt  uk 
or  tooirivts  to  iM^iBir  s»'osT4Neovii  rL4N<«i|i.irr 

or  »(«osxs.     j«ONO'»irti>o»otiM4Nf  oichloto- 
0lKuoai'<tTM*Nt  4au  oaMNoar T4llIC  coamrus  f 
o»f{»S    IMMlblTOas. 

**?♦••  aaa  iiv.    J 


IIKXONITION    or    r4l,T    FINItHTS    BT    tOOSUNC 

To  v4aiios  T[.n^M4Ti'acs  n-«  jirrraCNT  »€hioo»  or 

*o>»««  ati  jiv.  i« 


•»*«*H4awTie  a*TC*iM.i 

HCaT  KC*itT4WT  rtiiTie* 

T*4<1SC4TI0N    Of     K>*tljN    i<CSk4aCHI     STNTICSI^ 
»    H|4T-*tsl«T4«T    •■4r4N4»NtT|C    rXT^Ta. 

*i^-*oe  •••  JIV.    « 


•WXkCM  ariiN 

4IMM.4a    ■OMLNTir*    tT4r(S.        IMC0a(T|C4t.    TCCH. 

NlJtcs  tat  iNCjaroarTcj  laTO  4  uairuj  not 
concisc  T»t»TNtNT  or  c«rST4t  riCLO  nvoav. 
»o-aoo  aia  oiv.  tt 


PC«ct.on«aiT  or  ttm^ikLitto  accuasioa  icauc«cs 
'0  o«T4iii  T><  laTiaaac  400T  or  4  tjmm. 
tr  JIV.  IS 


•mmmet^  *Mu.raia 

4M  4«*i.TTic  TtCMMOui.  roa  ri>«i>«  Liac«a 
oirrtaciiTUi  («u«tip«s  rMiCM  4ac  4«me4iNiTti.T 
»«'liriC3  av  4  aivta  rjNCTioa  4ao  oaT4ia|<»i 
4»r»e>ia4Ti0Na  TO  4  aivtk  riMCTioa  av  4  sun  ur 
t«ro«aTi*4.». 

rr  (IIV.  IS 


*t.aoaiTiM  rja  TMC  CNCa*c>«« 


Tail 


MIC  conreuNoa  OTNcaa 
JiMTta4eTioM»  or  rate  a4ulC4ts  riTM  kOLvtaTsi 

•>.    *41|C41S    >TM>IC0    mLfl    ln.rnt.     4LrH4.0IPHc^rL 

|4-»tcaTLMT0a4/TL  4au  Di<TtKri4ar-auTri.-<iTa}>- 

•j'     «XVC^T5    ,t«i     I'>«»-T«|rLUOVMCNZt««     4NIJ 

4arL  jTaoMfNUMt . 

■t***  atr  uiv.     • 


•CTION    or     SUHSTITOTfO     TN4MS-CIW4NIC 

I    ilTM   0|rHCNTLri4^JN(rH4N(.        ««Tfl    3»    «t4C- 

ClTagTT.    4MU   OTmCh    f4CT0«S    Or    rHTS|-4«. 
ST^T    lavOkVtU  4*1   jiscustcn. 
U  JIV.     • 


*Tt  or  roMM4TiOM  4H0  aONu  cacavics  or 
oai4air  tJ«»oy»os  --  a-aviTTL-LiTHiiiN, 
THn.4i.'a«iaoMt   4NO   raiiTMTi.4LJ-i|auM. 
W  JIV.     a 


4  accuaitvc 
4*rao>i'«4Tin<a 
*0-«»»    Sll  JIV.    IS 

'••"^Ms  uNbC*t.TiMa  T«  MuMiaiett.  iMTcsaatioa 

or    CMCN|C4k     4No    Vlita4T|0M4l.    a«Tt    f«MT|'>Na    IN    4 

NCar^ttulkiaaii"  rtea. 

''*»  JIV.   IS 


uTaiTian 

OICT 

4M  4<i4kTSis  or  rrcroNS  iuvinii  riiLtc-acio- 

Llal  aCTIVITT  la  *nr*IC4k  OIITS  (41  M40C. 

aa?  aiv.  I* 


*»»*«iuaMCTie  n*TcaiM.8 

IONS 

INVtSTtAtTloN   or     TMt    THCOMT    OT    CaOSS   a*L««*. 

TIJ*    11    OIuiiTCo    M»l'     Sf.Tta^. 
»!>-»♦•   «0T  JIV.    jj 


•raAMCTaie  aMri.tri(U 

»lCH'}«4vr  MoN-kiac44  urccT  utilUI.. 

rCNreM41MtTIC    rt4T[.*l4kS.    ■■ 

'  laa  JIV.    a 


araaarsTCMOkoav 
TMteaT 

»   T-t««»k»TI.<H  UN  ttl>cnciC4k  aaolo 
caM-UNlC4Tir<N, 
ao^oo  ss>  jiv.  IN 


•#*aTi«c  oirr(*tMi|4k  lOuaTiOMS 


louto  k»S€a  aisiaacH  iomk   lNCkJnia.i     L»»Ca 
iiiaeaTf  Ik  ko»-T|N»^«4Toat  oa«4Ntc  ^«svsi 

; rjr;j^?.r:s:i:i;ij;  5^:jr  - ---    ..:----,---;-  — .  r. 

*"  '"*•  »»  ao-too  sss  JIV.  n 


•occ 


>aM«|C   MT* 


eci4<Ma«*rMic  ii>t  st4TioH  d4T4  cokkCCTto  fm 
»  siaits  ar  o«a«*v4TioN>  in  t>«   Torauc  v  ti^ 

nCl.4Mt     i4M4M4     IS.     Ik    N4i«Ct.>     |M«. 

»«-aaa  •«•  oi».    j 

•occaaaLoaT 

r«t4N  a(SC4MCM  4T  KHirrs  imstitutiim  •» 

0Ct4Moa44rHT    |»    Mai*4*Ufc. 

••-•••  •*•  OIV.    a 


•orricta  rca: 
rsTCMoniTaics 

orricta  tea  aaTiaas  as  < 
TO  coM«k(Tt  rkiaxT  Ta4i^ik« 
ao^ai  sia  OIV.  to 


••IkS 

•aaiTtwa 


coareuNOS 

cxoav 

^♦roTtNiNi   >Ti«ui4T(.a  saiNniMc  TiMt  or  aiCE 

*T    Ur    TOU'     ICOkTaOk     SrlMMfNN    TfNt    00»aiL»3    4T 

IT  M/ai-   i.r.i  4««  ocaHtssrs  it  4T  hi^h  ->os..i 
iS4|^l<ail  rtnc  atoucto  Tn  S04  or  cJaTaok  \r 
as  f4/««i  ^ 

STa  JIV.  is 

it  coi^euHDa 

STNtmsis  m«nisr*Ti 

t«4iiSk*tiON  or  r(<Mi»  atSkSacHi    StnThtsis 
»>a*   tNvtsT|r.4TiaM  or    •<iioiij4nts  roa  »>i»^n. 
raodiflvi  4>o  jTMta  Trris  jr  oils. 
'-  -^  sai  Mv.     « 


f«THesis  or  aokTrMCtvi  cT>«a  sikO«*a 
Tl>k  UasTOMta;.     mMhinui  uScj  is  * 

OtVOIPMCTk    CTMCa. 

I  JIV.      • 


MsiCNT  0MlLk4Tij«s  ur  iHC  r*it  wji»«c«  4*u 
|iTf*r4ri  or   Tac  rtolDS  uw)c*  r>«  acTioa  ar 
N-,  rN'ssuais.     sjviir  suuacc. 
•sa  JIV.    • 


TMt  <i-,ltuj  u>  I  is-«o<TiNk  suTEacoNoiicTivirr 

•>»    4    «41I4olt    fllLU. 

ao-aoo  sss  JIV.  j» 

♦ 

•raaTickt  4eccLca4Te«s 

TCST  cautaarNT 

ixrcaiNikT  Ik  aniCM^  bt4N  or  lIOmt  4»-»Ckt.a4Tt, 
4  kT*t44  or  CH4Mi.tu  r4Hiickrs  to  hi«m  vl-kitt. 
ao-aoa  SOS  jiw.   10 


•••coiCToa  ar  ratkviac 


T*4NSk4TiaM  or  ro*tl«N  atstaacni   stnthcsis 

«■*!   INvtsT|r.4TI0k  or    4NTI0ii04kTS  ro*  rorra- 
•a*yc|i(«  4>«  oTMCa   T»»kS  or  oikS, 
'M  JIV.     • 


CJHTf^l. 

or  T 
•xo* 


ICaC   <MT|«l«i,» 

"ascas 

aasfaacis  or  4rr*oiia*iu.r  110  4aTiCkCS  r*jM 

as    KICtTirlC     JWack4LS    jk    SOIIO    $T4T|     o»rfC4k    4«l 

K^raaci  aaata  aaTtrikCk. 

••I  JIV.   la 


aMMTiCkC  acaaa 
rocusiNi 


•oaioaT  i*w.«coucTiaM  acacriaM 
■IT»ii;  acio 


Tf4NSk»riOM  or  »u«ti^  ac1t.aac.41  rawt'^iiov 
IN  T,«   NMar«c<  ikuusiavi    xtcxni-mtik 
acoOF  a«Tikii4k  or  t>«  svsna  Mans  . 

ItO. 

•ra  JIV.     « 


aOIIMl 

"fjl  <»CST|fc4fiok  or   fn.   raorratics  i#   TMt   j«- 
ai»rii4ti  «0T4iijN4t  n*  srauiriaic  or   »•«  alTaic 
o«iri  ■mttA  0-0  rrw   wm  !•«  o(Tr*N|hart  m  or 
Ttart  i44Tjai    is  sTublLO. 
*o-al<4  sai  JIV.  f> 


•01 IOCS 

ac*Tkk.iin  c 


••itat  TaajtCTWilca 
c«««tk4TiaM  TBCMiiauu 

SaTlLklTT    ruSITIOk    4<.C«M4CT    tt    4    r«MCTldN 

or  Twca  04T4.   Niaatra  jr  »'4Ssts<    st4tijn 
acr4K«TioN.  aNu  otmi*  rc"Tl>KNT  aatiaak's  is 

«IM«    IM    4    SrtCI4k    >4a44(1ta    Ta4C«lNfi    SIM'Jk4IU 
STuDT. 

IM  JIV.    u 


lart 
o<ir« 

IN 

ao-1 


TI4nSk 


ITU 


TtCK*XJ'-». 


»i»i  aT» 


CMiMi :  It.  acacTiQNa 


an; 


a»-««i!»*l 


•aiT4k 
M4T>«iitTieai  ttMCTais 

4  oirrcafkTi4k  kcaatkTioN  tnioctiS  rja  ^rakv 
ciart«.4«  oaaiTs.  a^accaac^ 

»«>-*♦•  sia  JIV.   w  OIOOC I 


•oatMiic  coHvowcs 

CMCktTC  C« 


caTakTTic  irncT  or   iokt  m.i»x.  •Okvc  <k*Tts. 


roM  0 
aT  f| 
ao-tfi 


^aiiuk  or  rcNf  iip>  MCStaacti     «>.vl't  or 
iaTiONS  utvvTio  ro  Kit  sTinr  or   «cvTkkio"« 

|STSTC"S   alTH    rTHt^   OalOtS    4N0    T>«.TN   oSt. 


JIV.  |« 


INV4tl4NT  (.HOUH  SOkOllUMS  jr  TmC  CJu4Tt0SS  OT 

»  ciaiias  srrTioN*«T  aC44  or  CMaa«D  r4aTi-i.ii. 
ao-»oa  sTa  aiv.   is 


r*«Tieu  am 
rtJUMiaaikiTv 

irrccT  or  r«MTicii  kin   or  4raosokS  4n->  use 
or  40UITIVI'   To  iwtibir  sr>ONT4Hrous  rk4N<it4uiTv 
or  •caosQi.k.     ,m/«oTairi.iWHOc«><«Ne  oicMLuao- 
D|riuoai«cr>'4Nc.    4kL    0a.,k0NrT4|.|.|c    COWIioS    wat 
"?'■'■_?'    IMHIalluas. 

a*  OIV.     J 


raaTlCkXa 

CONTKOL 

CIaklO>M4lN<t    Ok   (VST    CONTAUL    TtCMNlj>IC5 

rOH  CLttM  HroN>. 

sat  JIV.  M 


aMaricua 
■akcc«kca 

•  TONIC  (H)  .«a.tm.4a  CH4a^.Ta4  ,srcH  wocsa- 
S€».     Jtrrirtkiiw.  c»o>,  scctiuns  "w  si  ixi 
tkktTMj<  C'<4a«i.   TKarsTcx  aar   i«tVi«to. 
W  Jlv\    to 


^aTTEMi  accasMiTiaa 
awTaauTic 

<  ««sta#  u»    TMt   siMiriCkNCC  or  a4rTCN« 
rt4Tu«cs  ro»  u>t  4S  4n  »if.  in  tht    xsi..'a  ■» 
act.raMiri»4  sTaiias. 
ao-toa  »T»  uiv.  s« 


CMcraaTiaa 
MiMtaictk  aMttTSia 

a  •*•  "a-TMOo  or  coaruTiNii  itNrrtaTijN 
v*Hi4akCs  r«>«  kM4«^r-c  lABot  jtT<. 


S   or   CM4Mkt    >«0JUC1|0M    IM   T-IC    NITa-lkCN 
i»  fom  saT<^tT|jk.cuNMCMT   irasuac^NIS. 


eiacuiTs 
lacMici 


ITIN..  ulo(a.s   Ik  'acraGka  h*«|m«  vtav  m|.h 
ssir»Ti .(,  CM»K4cirhisiics.     4  TtC'i-ilooC 
»lNi'b  »ikf  •M4M.  fHirts  rT  N|vi  aiKKs 
"IC'kkT  k04r  In.   tt^t  •uI'V. 

**0  JIV.        « 


M-» 


arcacfcrriOM 

TMt    rOkkOalw   MT»-OTHtS«     •tNt    TtlTtot       <|> 

»OM»4k  »cacri>ri:iN.s<T   4.n  4NkTR4rrioN-krr   is- 

ST^KTUkS    '■.IVIS    4T     TMt    Ht&IVINr.     jr    0M|-,l«4k 

kt4rNI  4i  III  L  ot»uN«Ta4it  4  Jirrr atNTi4i.  'rrtCT 
'>N  TMt  r*4%<r(.<  or  »Mti«.  itai4t  irtNNi^-,  »4s«,i 
i7»   ati^r'<4cT|o..-S(T   tajoP   .n.^   tn.  .see,    j'TT^. 

t..»».    THT    »t*Cl>'tlOk.S<r    i.t.O.»>I    4\T    1)1    TatisrcM 
SCo*tS     tikt     V4<T    4S    4    roNCTION    or     T^     SI-<T|.4MITT 
Ola'INIktalTT    jf     TMC     T44SSrrK    TtS<i    TO    T  «- 
0Hir|N4L   kL*aNIN(.    k'TTI.r.. 

ao-»ao  ISO  JIV,  ?« 


t  ■> 


KITM 


TIMUl*    ItlOLMTI 

vufMic  p\.t*i  jH  K>cc4  Bf  rcLCTaic  oiK4«4ak.s 
r*ur  ■|0c06tC*i.   IIS^UC    IN  *  MiiiH  r«au(<<« 
tu.CTaic  nrto. 

14  JI«.     I* 


•^*tM  nrrtiet 
MNIMTMt 

rcaitM  t  c»<kTiiucTi<M  Of  «  »t.*i««  «.<ic<«TiaN 
UNIT  *i«n  as  TiMC-iuri  iMii  kmc  n(«t^a#ci. 

Ml  lilV.    1) 


••IM.TSM  or  TMt.  ocTtcrioM  or  Limtajta  ^ttcmns. 
St*  iliv-   *» 


OMCTo— >'«ic  iimu.iwacc 


TUT   MiTHtM 


coartaT  r'rt.ci»  »•  »»Tt«o^MT«ic«L  j»*>i«<iT» 

I  ■•TUVMCTIWi   MO   •>•*?    !•       TMt.    U*-*WI-«t>>«>l 
«(THao«. 


>nin*«  rtrtOHt  »Tuoic»  M  imw   mrci 


iaeic«c« 
•ciCMTinc 


»TtWIC»    I*    "*    '*■**   <^    IVyllMATM 
KUNTItTt. 


MT»t*M>l|C    NMILC* 

>TvjT  or  ni^M  n.v«>tMATu<c  un  »4cttwat 
•n.«M*t  l«  roH>i.ii«iK«  itCTiON  or  irtUOMlC 

•  1^     T>i<«L    OO^^Lt. 

M>-«00   T««  JIV.    M 

'TMa«Mie  raouMO** 

HMTCmiTt 

•PLAtM*   MtTtlCt 
1lt«<t1t.aTI0«   •»    rOOCI^N    NCkctVCHI        <I<«T|C     4>«1  tTW«»|« 

•CU>«T«IC    C>««"oCTt««§T|c»    jr    •WVTttSin,   C^«ML-«- 

$|g»    l«    »H    IIH>«-NIC>IL •«»>««'«*'    tCLOT.  MSr44CfS   0»    PW^Ht  •wtKaltO   4T    Ti«    KCOw] 

40-««0    Ml  OIV.     »5  tO^tnt-Kl    r<ft    «*Mi(TOMTuaoUTN*MKl    IN    ai-i*     14*0. 

•T«  JIV.      « 


«»WCTO»« 

COUPUIM  CiaCHITt 


■n.4tM    PHTtlCS 


irr 

IM«CtTt>«TlwN   »    Cau.^   caM-OSITIM    l«t>«.    II 
THt    eO^Tt«T    0*    »   LO»»-fl«».    CU"*TT|T|»»., 

tc<*«<ie  M^. 

i»«*T«    IW  .it*.   M 


ITT 

10M(    »«jl>(.(N»  VKtO  a*    TMt    tOCI*(.   a*TC-^MIS 
•MM  *Trt4»T<  T.<  Hiwao   i>«   Viojccr  wot  *t  * 
•VtMMIsn   aMici   It  ''C>l..N(J   TO  rir  ccarafa 
TMkCaitl  Out   »  *  m-Man  oi  Ilk. 
«■  Ml  ••«  >ilv.   M 


mor«onirs  —  rf  "KAmS  dr  *  •motoh  f\.j%' 
»i<^tLt  «><  oc  r«Mt*t«»rc  oci«er^i  tm  ci-vcunt 

•  ir>«ur  (Lfrmcit.   intlkconncctiov.     wixjlc 
0^TiC4c   •|p<ti««   IS  NtCCtaUT-uiHCOIW   fn^  or 

TI*.    PWITIN   'LO*    l»  lOil.       ^-«   J<MCTIO«>   r«0«l'Jl 

*  MtAMt  rO«   aMjTQM   T04<ailii  k%|UN   tvj   a(ct>^i»>. 
»•  JU.      • 


TMI    MT|>Xft>    OM    111     4    4|>«I|C    OCKOI'TION 
or    CU4S|.{<>'|LIIMII^     r<MO(V(«l    '•OCttU.X    f*    4 

n.4>H4   \yn    111    tp«   F4T44.T1IC  Hiort<TH»  or 
c-«.i.4rc  ■<M.«>««s. 


•^^•TIC* 


IC4k 


ITIII 


T««mio>ilC  nuMiM 

COMTINUI*^  «CS44rCH  ,M  (ik,««T  C')N«C"«I1<  or 
PMMTON    THCa-IONlCk. 

M>  HIT.   »» 


t— I'^T'IT-"     •^■CCmOH    4NU    TmC    r«TC>«<K.»«IC4 

4i»ASTi(<tT  p*   WKM^  actaOS* 
M  3I«.   >• 


vrtcTimcu 

TMt  crrtrTk  or  »4ai4TiOMS  la  4a4icTfi 
rca»e«4<.  T>«t4i  4au  ■4Ci4t.  ra«l*ON«NT  'm 
T>«.  rt-woaMNCL  Of  Ktoax  c>iix4M   truocxTS. 
40-MI    MT  HI*.    M 


•WaT1ff*aTI0«   TMBWT 

iiac.taurr«.<0(NT  rcaiiauMTion  thcoot  s*  04^ 
Ta4«iraa'UTioa  roa  onc  *ae  >44n  CLtCT«vM  r4ict. 


•rMOTOTUMt 

TaancLiw  B*««  TuMt 

4Macrtlt  or  lIw<t  ocKctiom  k-ai^i.     taa^tsi 
or  Ta4«ci.l'«*-a4vt  aicao44vc  rxOTOTjact  •«>  C4- 
rtKiac>iT4t.  •^4WMtafNTs  ot.  "icao^avt  rNoTiruacs> 
lOkio  sT4Tt.  rMuTuulcoes  "t-u  orMF*  xao>xa.tToa«. 


hou.'x  m4V>  'lata  atlkraatto  "{.asTicst 
r4tfriC4ri>,  or  >im.>si  >wtsic44.  imo  a(CH4<iiC4i 
raortantM   4CXUSTIC    4<<u   STaucTija4t.  4<i4t.TYiti 

a4Tt«M4r|C41     THC4Ta(«T. 

atr  Ji«>  I* 


•r\^tTIC» 

r«onCtl«C   TM4TMMT* 

tMtttr,  ritxs  'o«  i-aT4M  luaiaa  or  acTi.Mii« 
4«u  4r.ii   tTaucTua4L   4UMC»ii«ti  aa^TceroN  or 
aairtu  r4T|ib  wja*4ris. 
a*-!**  aoo  >>l»*  la 


•MntlCt 

a|T4C« 

THtoar  or  a,jclcui.4a-«laCTU 
"crtLt  «<io  •u.wTt. 

40>t««   OTO  tl"'    I* 


•MIT»|Ot.*«T 

mour  OTiunics 


•^UKTICB 

taoATia 


miroacro  >n.4»Tit»  »oa  uautaaarca  oao^MacC 
4>u  otC«  tua«tairf.«ci    Cvt^lTauClloat. 
Ml  JIV.    tt 


an.4TIW«l 

race* 


4«iat.TTlc  aa^<HlMTlls  jT  vcaiii  rjntCTiot^  la 
tTaeaa  lartaacTlOMS  4>w  atkalioitS  iCTaici  thc 
B4»««t  un  T>«  court.  KH  eoa«T4iiTt. 

«<.«0*   ••>  ril*«    M 


■Hirrcao 
•l«M*  i«aico— MCToai 

r««nri>«  oiuocs  la  i>4C>4a4.»  •<4«i>m  vcav  Mian 
MC4T  oittia4Ti>>6  cn4a4crtiitsric«.     4  Tcc>mauc 
roa  oaTai-aiNfc  trtr  'h4m.  SMtris  4T  m|«h  »ti»% 
OT  arai>]ic*Lk<  Loaria..  >4»cw<l>>r. 
4e>t««  ato  <>iv.     a 


arwaK  tTUOtct 
■iMtaac* 

itoTHca«4t.  kTuuitt  ur  T>«  itstct  ocut-^io^ 

4T   MIfcM   >af.<waCS- 

It  Ui«>    ** 


<iuar4Ct   igawaTIca  jr  i.ithi«m  r^uoaioc  aaai 
Tn«4lI>Jm  ox  NOT   TUMitrcai   OMCaii^.    aaio  ai.«riauM 

SUMr4CCl. 

M  JIV.    2S 


TMt  ai]«,t.  or  aaouf   ■■>Tti-4CTioa  i<  aouir'iaa 

TMk.    CaS    4a0US4L    TM4T    -UT    4CC0Mr>aT    TMC    TtM    JT 
M4<INa    TO    4««C    4    JbTfc^CaT^L    M.SIRa.     aM^V    «1 

l«i|vlU'i4L   IS  atlas   Ttiitc   la  TMt  aafScac'   or 

4    aTOl^t     IMTS    MIS    *tH4<inft    ataa    4^T    Mt4Nf«irgk 

at4.4Tio<iSMia  Tu  Ti«  rauccss  ur  li»id  "•— -i  l*""*'«ratuw4Tic  STSTtn* 

■t  •••  •><*•  '*  acMOTiuaic  coMT««k  (iMracct 


ar«CT«IM 

(UKTOMCas 

Btvict  or   T>«  r^CMa^ita   aMiCM  CtMTaiairtt 
TO  TMt   'itTi>lo>4tlo*    or   it-i.  cuaaosiON  a*sisT4<r 
or   laoa^Ma'-alda  4«ir   Moa-alcatL   4kk*T»  4T  m|«h 
TtNr«a4Tuat«. 

aM  <*!••     a 


IH.t 

4a  4<i4«.fT|c  Tic«*l*>*  >«•  riariM  Ltaoa 
Dlrrcac^<T|((   t<u4Tieat  •••€«  aa«   a<»a>ai  ««Ttfc» 
S4Tlsrito  •«  4  tlvt*   r^atTiaa  vm   iaT4iai«t 
4ar*oaia4Tir<<tt  To  4  Alrta  riratTfaa  •«  4  v>a  or 

ta>'0«t«T|44,«> 

*0-t«o  atr  j|«.   i» 


•*MITI*«  r|l«|tN 

*4Ttu.lTt«  laaTinciaki 

S4TCu.l'r  awSlTira  avdoacT  at  4  riracTtoa 
or  Ta4C<  04T4.   im— »a  jr  latus-   sr4«i4« 
tcrtaariia.   4ak  eTi«a  a^ai|<««r  vaaiaaM*  •• 
tlvta  IM  4  «rcci4i.  raaaalTta  laacaia*  »i»^4Tig 

STJTT. 

IM  <ll«>    I* 


aMTtMlua  e 
ci«.e«ioct 

nrrjsiua  or  Ltar  iitas  la  siaat.1  carsT4«, 
rofrstija  CM(.<Miot. 

4e>a«o  Ttf  mv.  cs 


■   IWTttXUMT 
T» 


Ta4<itc4Tioa  or  roatlaa  acstaarHi     »uao>ati) 
"tf4t   iai]<i-a«4kS  co^rosi'ioxii   v»iat-afca|-io 
stMfaar^  or  Ht4t-»i.«i »?«•<»  c».«mct  <4ttKi4LSi 
Ti^raaL  r4Tiwit  or  •ti»i.-tta4aic  <4Tia|»».ai  ruat- 
ricrTiON  or  aoLTta  »ooi^  ■»  ctaatT  ritTtat. 
•U  >>iv.  >a 


irtWW    l«T4tXUMT 
114 


T«a«S4.4TI0a>      TMC   riaST    latca^XLCat   «k.L- 
ualON  KlCH^iric  co^riatact  on  aoajca  NrT«^i,>i^^i 
SOvlCT    JNI0». 

40>a««  as*  JIV.  17 


■».4Tlo-THao(«M  Moct*  4S  TMt  laTeae)«#itcTit5 

.■■<•     aCT«Ct>'    L4TLKt. 

TM  >>^v.     a 


POL-  RAD 


aouaarun  atcHaaici 


•UITT 

KCTijat  aoTk.s  rua  T>a.  f^iLCO  aoc  atkuauirr 
raaiNiti  cjiTiSi.*   •ST4TiiTict  Foa  aeLi4atLtrT<> 
IMICM  civta   TMt  B4SIC   a-«0fc4an.|TT   tao  sraT|«TIC4l. 
lONCtrrt  ctst.kll4(.  TO   rif  ra4CTicc  or  MtL'4aiLlTr. 
MT  JIV.   i» 


•  TOCMSTIC   4r'aMU>|a4Tloa  atTHO?  4N0  orTiaaL 

lUTtaK-,     t><tOMT. 

IM  JIV.    IS 


STuo'  or   TMt.  atM4VijM  or  v4aiouS  raoat*  uscd 
a  T>«   «4St'«CMtaT  or  Tiat.vaaTiai  Ct.ccT'4'M4.>«Tl 
'iM.es. 

Ill  i>IV.       • 


Mi<w  lecMruTMti 

aaiaas«i.  rga  4roirio«i4i.  rt4TviCS  la  thc 
.aaii   4SKarLT  Mi06*4a. 

ITS  JIV.    JO 


scartai     4   iao>4  raj^4a  anICH  raoviots  4a 
>rr-t.i<t  C4r4SiLlTT  or   jtMa4Tia«  a44atTic  Tart 
raja  ••4*ta   Ttat.  roa    laruT   to   ia9a  aan«a4a^i   4ao 
Kata4riM«  rtrt.*   T4P(   jjTi  ot  raoa  <4t<itT|>   T4«c 
■auructt  IT   iao«  rarGa4MS, 

1)T  JIV.    M 


TMt    THtoay    or    0Ta4alc    »'a0«il4Ma|<M   to    t« 
'aMkUL4rioa  4a4LTSl«  aiaj  cOHruTaTiONac  Ta«4THtaT 
tr  icoMtMic  rajcissrs. 

ITS  JIV.   :-o 


IM    leW^WTMtl 

MnruTut 

iTItiTT  svsTta  r»o«-<4a  srtCiricaTiOMS  -iLt- 
IToat  %t  i^ftn.  alar   aorria  iao«  Taaasrra 
Tart   isicu.^1. 

IT*  JIV.    JO 


a(T4CS 


rtcas 

trMMaTCa  rarbMloa* 

PtM4<ioa  or  Kua;  4«j  *4Tk«  VaoiT  STaucTuats 
tAJajtcrc?   re  0'N4a|c   ljaOIW-  av   iM  BL4tT   4ao 
•4ria  84vts  •(Ht<4TfO  fnnf  >ai«.LC4a  eaaLisiaas. 
rs  JIV.  ij 


aiLOTt 

rwilMT   TCtTIM 

MaaiKiaii  ouaLlTlis  44Wiat>«aTS  as  laTLUtaCC* 

BT    PILOT    tV4i.U4Tia«    4aj    «4arV4.     SIK. 

MS  JIV.    la 


(SCCMT  naTtaiN-l 
uMiwseiaei 

rMOTXuMlatKiaT  sr^cTaun  roa  t>m«sI4T* 
sraavta  ruasi  sokuTioa  sraaTiwt. 
•  oiv.   M 


NOTOCmSTICITT 
•Okie   MCUT   >M»tH.a«IT» 

rcctiT  4n«44Cts  la  imi  4*rLic4Ti 
ILaSTICITT   fa  IHt  aisfUr    linusTav. 
«M  aiv.  10 


ON  or  aHei>- 


iTotueraic  ctixs  iscaicoa«ueTMi 

MTtCTONS 

fHacrMk  or  LlanT   uaTtcTlo.^  «CHtacs.      ^Ul.rSIS 
or  TaavtLlv^aavt  atcajaavt.  rMOTOTjat s  4<^  ca- 
r(NiacaT4(.  •>t4M>>tar  aT i  m,  "icaoaavc  rHOTMuacs- 
sokto  sr«Ti  rMotouiroca  4au  oTMra  jraouia.tr'MS 
*TS  oi«.     a 


riLOTS 

a|L|T*«T    TIUtNIM 

4  NMToav  or  Ti«.  usar  lariaiataTai.  rt.liHT 
Ti»T  ricoT  tCMuuL  -  THt  ri.»ia»  4aiLITT  4<r»  la 
•I'<acai4^  d<c«.<aouM    atjuiato  to  test  f\.i 
40V4WCC1  coMTita  ai-caarT. 

iia  JIV.  23 


rMTsics 
MCtLM4Tiaai 

su«'«taT  or   IX  r«iacia4c  atsuiTS  or  4 
KvtaTtr>(  araT'i  aisi  aac-i  •-40«m4m  »yi  tht 
4'«u.TTlC4L  aao  tirt»|ac<Tat.   iNvCSTia4ri'>N  or 
tL4.rTaj^LCas  >n.4i»<»   4Cctit.a»ioa5  as  srace 
raoruLSioa  "tviefi. 

as*  JIV.  t> 


PlvitaaMfNT  or  4  Mi«M-Ttart.aaTua(  auctraa- 
a4ui4T|»  arslkT4MT  r«>^4Tic  roata  STSTf<  roa 
rLlCMT   vtMircl  4iaa>Ta4'<lc  coaTaat.  suarac't. 
saa  JIV.     I 


•cMiuriM 

a  rHOToticciali  P0«.4MiacTia  roa  SToulCS  or 
T«*.  B4vtLr-aKTM-ot>^aoC'«t  or  roi.4alt4T|w  or 
Ll>^T  aerLLfTlo  av  tmc  «ooa  4«o  ri.4acTS. 
M  JIV.    JO 


•tlOTCklTit  viaus 
etVaoTMcaarCuTlc  4MDTS 

rcictaci   a4k  ataroaMto   to  riao  trrtCTivt 
•aTt-vi<4L  4«('<Ts  oa  rukia«Tt.L|TtS  4aa 
jaraats^  a  raCti'MaklTit  viausts  to  tSTaai.iv< 
caiTtaia  to  ri.«o  aNT|-via4i.  comtou^is. 
ae-aoo  jTa  jiv.  la 


•roLTtSTta  a(.4tTlct 

L4nia«Tts 

ouaLirtcatlua  Tt«Ts  jm  i.4nia4Tcs  or  riata- 
•kats  Clitm  laHMtaaiaTtJ  iitm  POiTtsTia  ataias. 
4l>-*««  aoa  OIV.   |« 


•^ocTNcas 

C4T4LTSTS 

lao  laTiCLta  Oa  in  4  ■■•KTie  oCScai»Tioa 
or  cu4si.€><'ii.iaaiup  TOMS<a.rai  aaoccsua  11  4 

n.4«a4    «■«    121     TMt    C4T4t.TT|C    MOrt-ITItS   ©• 
eMtl4Tt    a-llVHCnS. 

•o-*««  osa  JIV.  as 


>T0MaM«ie  riLM 

TTTCMITCM 


orta4T|oa'4k  TisTS  or  rita  iiti.c4  |T««». 
M  JIV.    t* 


aruistM  rMvtICt 

tUCTWOaaMITIC    *4Mt 

lavcsTi'.aTija  or  tmi  a4ui4iioa  raoa  a  aoi,r 
CMaau    ovia*.  vMirorMtr   la   a  tn-afva   ••a.-i  thc 
CMartc   is  Mr«|..a   la  tmc  oiatciio^   }r   a.<  cvrtataL 
"4«aCTIC  riri.0. 

M  aM  M«  JIV.  as 


m-M 


•roLTMcas 

CHCL4TC  e 


r4TaLTTir  fartiT  or   aOnt  atT44.  rOkVCHCLaT^s. 
T>a.  lariae  rouau  o«    4<  lavCSTl'UTioa  o*  '«T4C 
ro>.'CMtL4Ti«   4>  aiaM.lva.0   la  grta  sovUt  LITiia- 
TUMf    M  4ei">aTUJ. 

ssa  JIV.    • 


••l*M  Tt«Ya4Ti»«.  oaioatiOM  or  oiircaica  hm- 
aiaiai  roaotas. 

MS  Jl*.    IT 


■roaca  si^WklCS 

•CMMTwaaic  CMaaaCTCRiSTIcs 

cOMrii^TiOM  or  arsraaCTS  um  rtlMT  acritcLt 
roata  aao  aaTIaiais. 
ao-aee  aM  aiv.     T 


:«  ttv^klts 

eiaccT  cuMicaT 

rcsivv  a  ciHkTauctiJi  or  a  abasia  aa^caaTiJii 
STaTta  aoataia  av  a  ST<CM«.oawus  eoivtaifa  roata 
Si^tlv.      T«r  MooCLSi   otalGaaTlo   as  T|a.Tnt 
oaiT  a«>  as  Toat-Turi  j<iT  atac  ocvClotco. 
M  aM  Ml  JIV>   as 


•MMMamia*  icoarwrtMi 
ILCCTaoaie  fouiratNT 


aa/&j>^  CMLCaouT  Sa.  jut  act  rao«aaan|iti  ici. 
sas  iiv.     • 


iMlat  leoiWTtasi 

IWUT  OUTVWT  MVICt* 

i^oaTiate  osas  ST'aoLic  natsToat  Tarn,   «itm 
>4«^a  Taac  stauOLlc  co<^rcTOMS. 
r*  JIV.   JO 


ITS 
ITT 


•voccssi*-!.  jr  anaoCLLiULuac  to  aaat  4 
•OMCus  "aorfLLaai. 

«>a  JIV.  li 


iToa  accCL(*4to«S 
IMJCCTMS 

Ta4«SL4TtON  ur  rcNci..a  «cat4acH.   sovic 
'4rtat   r'>a   tt,   loa  sruaci  »oa  raoTo*  4ccrL'«4fja 
ajICTJis. 

••  JIV.    10 


Its 
*«d  ecu.s 

roaTa«i.t   Ttkl   tnlT    to  otTtaatat   TMt   o-JvauT 
or  a  sokaa  ciki.  roata  surr«.v  la  saact  av 
4<<ai.Taia«  jiiTruT  uarta  t.4aoa4TeaT  y»  ritt'^ 

COaCITIOIS. 

40-aM  SM  JIV.      T 


■  surrt.ict 
SToaaM  •aTTiaict 

•faciMv  riLv  •4TTla«   iKvtSTlMTloai.  rrrccit 
oa  CM4aic  arctPTaacr   a>i      111   aooiTioa  or 
rakiaui  la.   aLaTlai^  aao  aMoniua  to  aosirivt 
CLLCTao-ic  aaTtalaci   aao  111   atrt.4c(at<iT  3*  tlLwa 
■T  tOLJ  la  a  roSITIvl  tkCCTagut  aaTRU. 

IM  JIV.     T  I 


atstct  laaCMiNCKTi 
acTa^-roaaiM  rtms 

a  utvicL  rOM  Mt.4i|a^  4nj  Sl4ari«a  <«.t*lS  4T0 

4i.t.rTS    i-tot.*  vacm^  oa  is  4a  laraT  'wvia  >iat.«T. 
4»>tM   aSO  JIV.    |T 


SUITS 

aaTtai44.t 


•   TaftSL'TlJa  ua  TMa.  s«,iT  roa  m  eova'xwkor. 

40. aM  SM  JIV.  a< 


RiaTce  ciacuiTS 

W|C*Mlal4TV<lltaTIM    ICLlCTMMieSi 


raoccss  aaaaniTirs  roa  T««  a4at^4CToac 
or  aieao<«iat4ToMt  L4Ttatn  rainrto  aiatM>>   tir-i 


Tales 

coarciT  rrricTs  ta  •••vcMOi^TSicaL  jun«'«ais 
llaTaoj  iCTina  4a|j  raRT   |.      TMi   'ir-aao-uora 

Thou*. 
M-aM  M*  OIV.   f 


Taies 
aiklTaav  ata 


atSTiacK  or   rtasoaat.L  atsaaacx  atroaTS  raoM 
LaoLao  arc  rja    lafi,  - 

40-aM  SIS  OIV.  ao 


St  couaTtat 
aar^naTieai.  aaaLTSIS 

cowt^Ol   •TSIias  roa   laTtaaLkaTCJ   vaaiaaLCS 
T-^rat Ticat.IT  j|scu«stJ  at.s«  a  rui,tc   st*t«aTl)w 
CIoruiT  rijK   a   atavo  STSTia. 

*»>a«o  MS  JIV.     ? 


K  NOOULaTIM 
aaMCTie  aocuLaTMS 

•   MtTHOu  ur    TMt.a>'Oaa,.Mt  T  u  ruiSC  aotxikalloa 
aau  4  j<:vicT  roR  ITJ  4t4i.U4Tioa. 

*a-a««  *M  JIV.    • 


af  MKurouC  aoaCNTS 

«Ik4«4TIM    T|Nt 

auCLC4a  '■iMi.  euai.aor>jcl   atLaiaTioa  4<n   T>i4 
Ttar^aaT'jat  cit>^Ntit»ct   la  solids. 
ae-a««  *m  >'iv.  ao 


M-ai 


raTxciaricat.  utacaiKTIoa  o»   roLaaiZ4Tii<  a«i 
atkaTtJ  aML^-OMLaa. 

40-aM  ase  jiv.  is 


a  roaTaaa  iiaa  Toaoi  raocaaa  ro4  THt  c«i.Coi.4- 
Tlo»   or  CLtrTaj^i  a4vL  rjacTioas  roH  thi  s-vjiu* 
■  Oh. 

M  JIV.    JO 


coaraaisoa  or  Tx  M4MTiitr-*ac«  oaaii4L  aira 
TMt  riasT  s«TUM4t.  sria  jaf  it4l  rra  Tao-rL^CTaoN 
STaTcaj    IS   aataCaTtr. 
40-aM  MS  JIV.   as 


awaoLaa  •VMLaTtn  STaics.     THeoaeTiC4i.  tcch- 
NIovCS   tac   lac>/NP0a4TtJ   I'TO  4  uairico  ajr 
co.acise  Tatatatai  or  ctTSTau  rirt'i  THtoar. 
40-aM  aia  JIV.   ik 


••uaaTun  tT4TiSTICS 

•a4t.Tric  raortatiLS  or  vcafii  roacTioas  la 
STMOMS  laTLaaclloas  aao  atLaTioas  irratrs  tmc 
aaascs   te  Tat  court  la-  CoaSTaars. 

<»-a««  MS  JIV.  as 


aaiMMITZ 

iM<wracTv>iM«  MCTMMS 

raoo<icTioa  TiCMhiouta  mo  naauracTiMi  n 
aCkirTatLC  PuaaTz  c>TsraL  >mit  ca-ia«.>T>/o. 
atutSI><i-    xrivaiTlafci   aao  tLtcTaiC4L  aaorra'lta. 

40-a«*  osa  JIV.    • 


••uaaTa 

alMUTURC  ClCCtMMIC  (MirMcarT 

a4M>jr4CTt«lHa  Ticaalouis  4ia>  CUirataT  roa 
Staiim  110  CRTST4I.  UNITS  rca  •  wjja  nar  14 
MC-aa/o  ii.a*s  LNCLOsuaa  a. 
4D-tM  aST  JIV.     a 


aMa«Tr  acsoauTou 

MMauracTwiiM  mctmws 

aaajracTi«i«.  TicMiijuts  am  rouirataT  ro 
sC4aia4  iiu  carsi4t.  uaiis  rta  •  Moja  oav  la 
MC-ra/j  'U.ass  taCLOSuati. 
«o-a««  asT  JIV.    a 


a«aeaa  aaTciaus 
ecsiM 

ofaiai  kauMkM  vtHicu.  »uioaacr 
atroaT. 

•SS  JIV.    11 


STaTIMS 

caTaLMs 

arraovcu  Llai  ur  tovcaaatai  rua.«isMtn  aaortaTr 
roa  aauaa   T*aca|a6  «Tal|Oas.      TecHUCat.  o«taa- 
TlofcS  tJoir<iiai.     aratiiistaaTlvC.    -«OustM-x.Jt    aao 
ratlLITT  sorrOHT  tmiaacaT.      tmulc   Taacai-M   aTa- 
Tloa.  raiat   rouirMtaT.     i>noTO«aaaMcT>lc   T«>ta«o<.<- 
Tioa.   STSTta. 
ae-a««  sm  jiv.    a 


aaaeiaTioa  TOLraaact 
aiCRMavct 

Piocoaicai.  t.rriLis  or  aieaoaave  aaoiaTioa. 
Huaaa   rxcaaaci   vaLi*S. 
ao-fM  MT  31V.    la 


•aaoio  coaauNieaTiw  ststcms 


»eoa  cOHmaiCaTira.     a  auLiiai.e<  aaufO 
COa>-uaicaT|oa  avsTit-  oaiat  thi  moot  is  otscaiato. 
aua5ia<  source. 

40-asi  sie  JIV.    s 


aMMIO  laTcartataCC 

atasMWaCNT 

•auioratOutaCT  a>o  HroaoacuuSTic  aalCTaa 
ULlTi  TtrHaiiiuts  TO   lapaovt  ao-jCLia..  T»c 


aou< 


CM- 


'  aioits  14  uroCM  TwaT  TuTiar,  aav  ac  accoa^lSMt" 

ON  fuLL  scan  aoutt>  aaTHia  Tnaa  aiTM  r'lu.  ScaLC 

STaTtas.     racUITIl*  aau  aaTcait(.S. 

4e-a««  asa  oiv.    • 


•aaoio  iNTtartatMCC 
■aete  acccivcat 

tlMOos  •?   aMICM  aajio  aoiat   "ar  sc   co-if\.t.O 
INIr   a  ateilv|..a  sviTca.     racioas   tm4T   ar^tCT 
thl  si(iiaL-T0~«0IM.  aarie  aT  u.   s.  n4v4l  vioat 
oti.1  ivi-c.  r>(i4.iTits. 
40-aM  MO  OIV.     a 


aa40lo  acccivtrt 

•UV4L    SHoaC   CSTaSLISMMCaTS 

•^tHJoS   fT    aMlt"    H4J10   aOIM.    "at    K   tOITLtO 
larc  a  wcLtvl^a  $T<tTeH.     racToa^  tm«t  ar»tcT 
THL   SI>.«aL-Tu-.aoist    ««T|0  «T  u.    ».    aavai.    V«OflC 
at>.r  ivi<t-.  r«cii.lTll«. 
40-a««  MO  JIV.    • 


lAO  ■  HOC 

Mieiu  acecivcM 

tTMIklTT 

«»ij«Nt»   tiaalLITT   -.TiMOMus   ilTM  ftrta^ci 


•OMt*  «>CCtVCII« 
nuMllTOW 

^■'ItlSTOH    aMIIU   CIMkUITST   OClll 


I'aCC   Klt«lll«M(«T<L   CMOITIMB 

roivi  ua^cTioci  r*.  TCLXicm*  ••#  r««ia«l*- 

lliA   LIWS   'M    TMC    riaijO    IVM-ltTd, 
TM  Jl«.      • 


ktKMC"    tTUUT    Xt    -MOt     TU    llCr|«    •HTSICAk 

■•I«"l.T     KH1-K* I »(>•>•   CONOItlJli    MO    f3    oaWVvt 
•  ■»(   CO««L<^C    !•*   •tNuly«6S    •!  tM   >HftlCM.    tOlC 
"OKIMtiCNT. 


■MIU»*C4U(NCV 


•Cirt  •ith  niM(.Nvi.ri4^<»trH«<«c.     «4n»  y  ««;4c- 

t|j».     C<T«o>T>     4M>    PTH4.,    l4CTua«    0»    FM»«|-4t 

*0-tM   «M  J|V.      « 


«4cri«n  «iN(T|e* 
MMt 

•••"•MCh    r»    ti*    STt4UT    »T«ft    IN    eO 
CO"MCur|vc    04*   «i4CTIv>-«S. 


seiiMTinc 


STUJItS    IN    l««   no*   ur    IWutPMTIOM   a*!^ 
KIINTMTl. 

M  Jiv.'   M 


>o«e  4mcTk  o»  ^om.tm  iM,»i>i«t  kwv-itim, 

4S»».TtI»    0*     TH4.    0«TICTI.<»    0»    tlWCMCO    »4TT€««1. 
""       "       »I0  0|¥.    1« 


ttntntm 

iwiaiTiM 

C«n«-/«iC4nu 
Vh-vlMt  4Cn«v|g 
M-MI    MT 


MtCLIMIkITT 
MOCtMIlN 

f^nti^tr.       MWUU    IN*««<>ti<(*T  «0«>- 4^^    «CLI4. 
KlklTT    CV4CI'4TI<Ml    TP    Ckr4tt,ltn    4    r4tLUM'     *4Tt 

'••  »^  *«i«<»  TUMjMrjii  or  0.914  "t*  ii>o« 
»o-l«»  «T|  aiv.     • 


ItklMlklTT 

»    Ck4S>   0»   •niM't   M»%   M,   Orllaun   i.f»t.t    ■» 
"tki4aiLtrT  fOH  ■».|Cm  r>«   tot»».  cost  gr   r-^  »«i^ 
TO    TMt     J«»    11   *   HIKIavMl    mom   •CLI4aiklt« 

»««.rieTi3>u.  Pt.M»oit»4Nci  C4T4.  -t^Jrtcvmr»'% 

eO»T    4<l)    0O««T|n|.    COST*    OCTIauH    •tLl4at|.|T< 
LCMLt    4«t    nfttHMINfO. 

Mt  tllv.    IT 


■  HHWMWilM 

tlTktt   or   *WW.IC<T|Om».    TH(K«>    *«0    TfiNNICM. 

■ci^»T«  r*o>  iw«>^TT<M)  »««jieT  if|.io. 

•0»tT«   «0*  JI».    M 


«*.ST*«INt»  MA  MgTiMk   ni-MCk*- 
Jl*.    to 


MIorMtuVKT 
■AUUTIM   OMMC 

>f*VMC'«',r  ttr  T*4>uuKrt  iiaoueCB  u  tLCCT-ti- 

.C4t.    CaOLCt   •»    -^UTWO*    4'«0    ^tmt    ffvlLW    N40I4TIM. 

""      "'         l«t  JIV.         « 


■•IU.I«tTn   CMU 

V«C<4T1>%    •(.««    n|v<   ^4CMt    |00   ■■   «t*<    «M1 
lour     MTTS    4vtH4«l    41     l,<0    iCt    »1    «41l$    V    AN 

0-f»»».     14C*«4li.<-**«t     0'M.lLL4ru«    g«C«4TI«i    4T 
«••»    "IVt    »4\,t4«l. 


•XOIOriKauCNCT   MNCiUTMS 
■lOIIC    IV4OI0I 

Slkie3N-»L4..4«i    UlOUa.    NCItL    fc<)<MCt    -ii10'«llM 

•out  jyf«  <  r«(MA>cr  <»>  ,»  gr  e  rn  «»  <». 

H4<laM    4   <K4«Sf    i.4u<SI«-<   J«n.tlU0C    nltKI^UTIdM 
»0-l»»  m  j|».     a 


ccMem*  iTtnar 
ei«CKOviT  caui*<«aT 

FvoriMor*   j»  •<••  e>«ciiQUT  Moccoui^s  *jm 
S*«r4. 

M-«oo  Tea  iii».  >w 


tcririMt 

eoMvr«T«n« 

(owc<is4tto  ca*ni'T4riM  Ht.cn4«ic*(.  MicTtricas. 
M  ai».     • 


CSI|T»T    KtMICLU 

cwtMiM  vfttn 

*tK4«H  roM  ocniMi««Tio«  or  otasT  cr«tCT« 

0^   •f-t«T»T    MtlCU.    Sr4iiCT)«ltk. 
IM  Jl».    tl 


Mni)T«V   WHICLU 
tTMUCTuacS 

*(a(4acH  ron  utu««i^TiOH  or  •last  crrcci* 
l»«  J«».  t< 


CaWIMTWIH,   MMi,T*lt 

*»l<t    tt^rs    4NO    «UCL1.4a    MaaHCTIC    «Ct<M4WC 

onaaicciCiT  in  nicml  rLumiot  oo^im  •*i.i.*. 
""  r*  j|».  M 


CnNkO*  NUHKa 

TMlCt 

T*ai.ct  *«t  •■Nt.u.MTfj  ro«  T>«  CAkCULATitN  gr 
•cr^OLJI  nu-mCm  4t  <   rv«<tiOH  or   ^«cm  wj«m*i 

ITstauriO'M    <i«CkM*i.     4«J    ST4WUT|0^    T(M»(*4TW<«(. 

*•■!••  •»•  01*.      • 


Mvacc* 

SUMr4Ct   lOdi^Ailoia  jr  lITmium  rkuMioc  *«w 

'•••itlJ^    0»   HOr    TUNSITC..    O^Nlua.    4N0    ■LtTIrM 

ttMracci. 

M  t<l«.    2» 


"Mwacnaiii*  acTMM* 

r«tkl-<l>>4«r     INVI.STf,4T|0N    |M    Th(    r4M«|C4T|JN 

or  4  »*.«  |«<H  ounrTm  4i'«i».4rfo  4W<lt  «oto4 
e»»»  or  C'ir^,ic  statu."  ro«M|N«. 
•a  JIV.  M 


•MtMTUT    VCNICLla 


••aoioractucMCT  iMTtarraaau 

lACItlcITT    »TUOIC» 


rLtcra044WH.ilc  ro-v.Ti^iLiTT  <c»oati     a  aT.x>< 
or  kauiwacQut^T  l>  KtrO't.Nca  on  I>«ari4i.  «uli>- 
4<i>.i    iiara.jat.NTaTib'    t<i  mtnucT  >iMlLt  sv»Ta<i. 
■"    ■**  •!•  Jl».    li 


••aoioracouKNCv  iNTcariatiicc 

•wiMO  aiMIbU  laiR  TO  •uwacsi 

tax-aTa  •u*Hk.f «%.•  la^t  tcECTMO^a^wric  v»»- 
eu^ialLlTT  tTuoT  «•   a»r>(  raacaca  conthx  nouuli 
■au  ). 

M  dl«.   It 


irrtcr  ur  nxM.  w. 
MTnatoiic   aaat. 


untnCM  On  tnc 

JIV.      « 


TXHwa-'MT 


T  iNTcartacNcc 

n»fm  trmm 


ll.teTaawxM.iic  roMrafiaiLirv  •  TtC"Niea 
*"*«*^"»T<  Ca/v-aTa  aoljaacc   iwasvtni. 
»-ao»  au  jiv.    li 


••aeiaioAicaL  ooaaac 
•aoiaTiM  reuaaNCt 

•CictNCH  tTuof  aaa  *tOL  To  urr t «  *Hrsic44. 

UOM     UI«ra|l>UTI«>    1/>0C4    HOFm    4    IMir'MN    «o    4 
KlxXT    «>N-"'<lfOWt   CONDITION   4NO    T)    Ot^ftf. 
»<%l  C04«CLaTl    !•«  »INO|:«aS  •Mm  r^irsicat.   -tosc 
Ntaauntic^T. 

M         IN*,  la 


»  fair  to  ccNTH4i  4NeaiC4  lo  «afMf.«  aaii^aLt. 

IMI4. 

•a  jiv.    < 


•Mac  ca«r>«  (liivmt* 

l>irtaMCTau.ie  d 

riCc-TTM*     CNTS141      SiMlKTUMt     |<i    JlNaHT     t^LOVS 

or  »aN€  e4«»H  HCTaLV  airx  .rfitu  avi  «iLvr4. 
ao-t««  ari  oiv.  it 


(acTIOH   «IN(T|C« 

aracrio^  ur  auNSTirjitt    TaaNa-ciNNante 


(r«acT«iT  coaTlNM 
■lailoaaarHic* 

»  ^oaTFotio  or  cirtMiiNci   in  atraacri 
raoTtcTjvt  <Tiic'<s  •LKaacH. 
•It  aiv.   i« 


■raacTOMT  NaTtaiaLS 

n»T   HCTHOOf 

tCVCL^VNTNT    or    «CCtL<.a«rU>    TCIT 

TO*  airi4CTnii>.$. 

aia  JIV.   la 


iMNaTiOM  »TaT(iw 

THtoar 

>'4C-i|<«  ran  iNKiuvCia.  chtuncnic   rcNHCv^riMct 
OT  I'M  CTCLT   T-coaica. 

»*  JIV,    N 


aMCIST  cant 

tTVCTCH  roa«tiM 

T4«atC4rioN  gr  moTnTTTf  aucait  noto*  'atct  aT 
caTOM>iie  jTatie'<-»n"N|»oi     ouaarcaL'  at'-WT. 
ao>t««  TM  aiv.  ta 


KMT   nOTM   NHJLIS 

•a*  ru* 

umtojtne  ■iM.loaaar.iT  or  iao-*HaK  i.<$> 
raxTicuei   rioo  TMa<M«M  «nc4CT  noiilcs. 
»0-aoo  atT  jiv.  jT 


•••CIICT  aOTOa  NMA^t 

tcconoaaT  inj«ctio« 

IMTcaacTioN  MTattN  aoaie  aiocjCTt  laaf 
UkOWiaar   injclTiomi    aau  M^&asoNic   ax<('  "OToa 
NO<7i.f  rt.04. 

M  Jlv.   ti 


KCatT  aOToa  tottmt 
•wcaaoNie  ri.*« 

iNTcaacrtoN  aaTaat*  aoaie  aiecjCT*  laaa 
sciOMiaav   ixjc^TiONi   aao  v^iatONic  aocacT  aoTf 

NO^fLI    rLOl. 

ae-»««  a*o  KIT.  IT 


iMaariON  STaTcna 
T>«a«aoTiMMica 

TMf3ut|r44.   »Tuu»   or  atraiM.*aT|a«  Ststihs  rna 

L4«C(     »»«C[     M'HA.atlUN    r4ClLllT. 

a»-»»a  aao  jj*.   Jo 


civoaci<w  aaTsaiaL* 

•LAM    TtlTILU 

HOLLit  >.i  4S.>  fiata  44.i>#aM(,c.n  ■tasTicsi 

>4<»IC4TIOs    0*    HUt'SI     .»<t»twaL     •*)    NCC-USlCaj. 
•"IxAt'fltM     4CJUSTIr     4.«j    $T»UCTija4t    4Nai.'«ISI 

xtTi'CHarieai    TxtaTHiNT. 
ao-aoa  trt  jiv.   i« 


•  rH|.|C4r|uN    ur    (.H|.04uSIL4Nt.    riNltHCS    T1 

«.».»«$  riaiN*  uaiNfc  iMt  4n>iTaaric  jisTiu.«ria« 

"tTt'OU. 

ao-a«o  laa  ui*.     a 


MI- 22 


•C«T  noroai 
Mtiaa 

>'aa4  4crt>s  ur  4i«-aNi.4iH|Ni.  4no  aocaCT 
(>«'lN($i    suvur   LITraaljai    a(.vlira. 

if  Olv.    IT 


oeaiT  noToa*  imlio  raortLtaarr 
CiMawtT  aasct 

lONi/arinN  in  4>Ttaa>^NiNi.  aocaCT  c»4a'iST«. 
—  tra  JIV,   10 


aoeacT  NOToas  itokie  MMacLLaari 
NOM-ociraucTivt   n»T|N« 

•  ON. icsr'ucilvt   TisiiNc  or   %iKtl  ragrcLLaaT 

aOt»CT    C4ac«    4.w    atlONL.tl  ny    <j%t     jr    i-NtT    jj^ 

SIIIVC    TCLLVItlJN    TuaCk    IN  C(.JKO    CINCutT    Tv 

CaNtaa. 

ao-»aa  aaT  j|».  »i 


■ocaCT  ra«rckLa«T  «aaiNt 
tTaCMCS 

rCTNto  or  cjaruMoat.  aarriNv  4no  ocri.a'4iN4iioN 
or  STacawa  in  aotir  »4jrtLi.aNT  aocatT  v«<|Na, 
tTHlts  iCTiani«iTio*    ft  iiaa.rtariaaTtii.  r4M- 
nOntco  fi«.!'>.#'<ortLi4Nr  u>4iNa  nut  ro  iii   unI' 
rOMr  •0JN04*T  iNu.$»u«c  4NC   «lLaOT  TMCNNai.  aaaji- 
tNr  crrccTk-    ii>  t^iro^N  laaNavtau  aaa»|T» 
LOaoiNl.     cxNTuTt*  raovtao, 

P*  Olv.    10 


•aeeaiT  raoackkce  «.co» 
l<«aTiak  aula 


•an-aTa  'HjiuaNCt  KMittTca 
Tt*T  raonaar  .  luacM  a.    i«al. 
»•  01».   II 


aocatT  tkCO 


•aacUT  acKaaCH 

LaaeaaToav  lauiraviT 

raaaicatioN  aao  •at«.«t.T  or  arraaaTus  'oa 
STgTT  V  THr  oaaati  or  coraukTioN  ar  MLit 
••ortk.i.4NT$  via  TK  CNiktiON  trccTaa. 
a»-t««  T|a  JIV.    10 


•TaiMCt 

TaaiiitNT  tTaiM  0i*iai»uT|0N  it  a  narioLT 
hC«tio  aooi   TM(.oa(TlC4k  aaaLrsis. 
MS  <ll«.   I* 


OTaar  Mat.t 
«M*rT« 

Maclaa  fitK  trt.tc  agTaTiNN  SMarTs  iMoca  arc*- 

4T|4«   CINOITIXt   or    H|»<    TtNnM4TU'<t    kliuiu 

■(T4CS  4ND  varjat  IN  4   <(4a-«acuuN  tMvia>v«tNT 
or  irac', 

tst  >'tv.  la 


iNtOLtTI 

or   ict  aoNa* 

TxailNN. 

ae-aaa  Ma 


aauauvt  fit»m%  roa  thc  rauTt^TlON 
T  Miaract*  a«aiN»T  NtkTlaa  oa 


Tt 
VltiaiLITT 

caTctoar 

CunruTiwt  %t 


I  4N0  (I   TtaTs  ON  auNaav  vitjat.  aavX 

T»    4N/»«H»-|. 

JIV.       2 


•KicHTirie  >c»»i'im. 


iTuuit*  IN  iMt  TLOa  jr   iNraaN4Ti0N  ttavi 

KlINTMTt. 

M  JIV.    M 


aKKMTinc  acMaacH 
caaawMicariea  n«wv 


ceoaiiNaTiOM  or  vaaiout  KlINTiric  aNO  tick 
NiC4i.  twea>4Tiok  acTKiTut  IN  THt  rcucaai, 
aovfaaitNT, 
a»->«*  MS  01*.    M 


•KitNTirie  aiHaacM 
coucaTioa 

cONP-jTta  arv^lC4T|0N>  to  ut^taaTions  atacanCM 
ra«*tlN%.     aivaMTiNA   THt   •u«iNiSTa4r| vi  f*il- 
•*t.*iw,  *ao««4>i   to  raoviot    tcchniC4«.   *yce'ai.ltT- 
■•4N«afai  rja  lauuttrv  4Nn  aovtaNiaciT. 
40-«T«  tTa  JIV,    N 


elOklSICtL    HNOBLINS    IN    STact    rklSMT 

«>t««  arr  jiv,   la 


•If  iL*  itTorr«att 
laaraioact  ipaoi 

rc*CL0n<rNT  ttr  ratMuat  atu>  rau  caMTaioM 
«at.t. 
«>t««  •••  UIV,    II 


a|f,iLS  itToaaiBtl 
InarTt 

UaLKM  MiNH  vxto  auTatiNi.  SMarTs  imotn  i>>c*- 
it|N«  onoitioni  or  HI.M1  iiNrtN4Tuac  liouio 

>(T4LS    <<tO    VarjaS    ■•>     4     4t4«-V4C'>UN    CNVIaiNaKNt 

>r   $»4ct. 

io>aea  MS  JIV.  la 


•t^fONOaar  laissiaa 

a  STU9T  la  fN<fit.4.T«a  on  aNWJLaa  ntSTaiautid 
ir  IONS  or  tkaacl  (.i,tNC4Ts<  oirrusCR  av  t-« 
loNract  or  •trat.. 
»-aee  SM  uiv.  to 


•tfliMic  aavcs 

scit4|c  aavt.  Mi.4<uacMCNTs  or  thc  ciMaaajN 

I    VfckT. 

Ml>i4««  4M  'JIV.     I 


•Sf  I  IICONOUCTIN*  »ILat 
ilKCUITl 

jfiH-rii^f  ciNCbits  a<o  STiitNS  IN  aMtCH  tk.te- 
ajNic  eiaci-iT  cLtNiNts  4*1   iNTf-.aatto   t<  4  a4ft- 

I    I»L    NataU    TO    4    rOTNT     •MCKC     INnIVI'>U4i.    tLt"tNt«l, 

I  rn4a4>)ccs  navl  M.IN  u*ai,      Tht   ciacJIts  alkL  at 
(4>>>aLe  or  nrf<4tiNC  4r  »co  Otaa'Ci  ctMtitaaot, 
4o^ee  iia  jiv.    a 


atarcr*  iiaaiKM 
accckiaaTioa 

iNvtttii^aTijN  or  Mcrxoott  uTiLiiiN*  aaoao 
•ovtN  raaairti    to  4CCt*T<   uiati>4Tt.    4Nn  -iisfai. 
■uti    IW4CT   fHsXa  'cacti  otvtt.o*co  ouaiiA  cwavers 
IN  acctctattio..  causto  at  caav*.   HiaH.»rcro 
■4Ntu*t«t<   TtC*    IN  4|acaarT. 
K  01*.   I« 


••acTs 

"CkTiaa 

STNucTuNf  aao  mTtlcac  aaorfaTits  or  axTtN 
INi«a«aNte  t^LTk. 

M  Jl*.     a 


•»aTCU.ITts  laaTiriCiacl 
aTMOVNiac  tasa* 

rtctkiaatioN  4M<  4ta\««Nai>ic  m(4T|n*  or 
4aTtrici4t.  taTUxlTtt  attNTcaina  T-«  ar 
a«>*«<  aas  ul«.   IJ 


••aTtu.|Tts  laaTinciaLl 
•laLioaaaMict 

riakioaaarHv  or   toaitT  taTt.u.tTt  0«(aaT|0Nt 
'Nur  ia»T  f   i»ai. 
ao.jaa  aTo  ji*.  u 


ICNTine  acuaacH 
<caicac  acscaacM 

aNMj«c  arr»<TS  |Niif<  rut  rtaioo  or   imtm 
i*ai  ro4  u.  i,   aant  C04Ta4Ct  ut  •••O0T.N3-aaT. 
a?*  JIV.    la 


KNTtrie  saTuxiTts 
INTiari,4NCT4aT  TaajtCToaitt 

INtC«*|.4NtTaNT    tr4JCCt0aT    ur     4     SCIINT|»|C 

MTCLLITC  r»om  taktH  TJ  "aai. 
«..!••  ai«  JIV.    II 


ICNTiriC    SaTUXITCS 

tract  acoiciNC 


I 


ROC  -  ac 

rati*  or  caiclu"  »i.ioaijti   THta-^utctHic  i»o«ca 
atj  tLftTairaL  conO(.'Ctivmt  HtaYuatMtNra. 
ao-taa  ssi  jiv,  it 


ixHltaiiaL  »M0>tH  4<j  ii.tCTHiC4L  rau*tari£s  or 
iX.»r»Hi>r*  rlLNi  ON  C4lci>J*'  ruioaix  4Nu  t'VJIoa 
CHcOaiOC   SjrsTaaTlS. 
ao-*««  SSI  JIV.  la 


tritttiai.  aHOaiH  aaj  tLCCTHiC4L  raot^rarits  or 
6CHraNi';a   tM|N  T1L"S. 
ao-M*  sss  JIV.  IS 


rcLatioN  or  NtantNiun  r  ilh  THic<Ntss  t-i  cu^ 
t|«fitr.  jNlroMNiTTt  c4tSl4L  ktauCTuati   4>«j 
CLi.cTaic4L  ^ofcatirs. 
40-f««  saa  JIV.  li 


•MMICONOUCTOaS 

act,aaaTiON  Tiat 

•tl.4«4T|nN    KMUCLS&CS     IN    0ILLtCT4ICS    tNI 
UNICO^nXtnaS   0|KI'SU.J   rja   foSSIKC    n|«< 

TtNUaatijat  THt.HM|SToa  xvCLOmrNT. 
ao-t««  ass  JIV,     a 


•KavoNCCHaNls>v 
ciaculTs 

C0NT40C    ttSltHk    >U«     lN1LaHt.L4TtJ     «4i«I41Lti 
TMt.0atriC4l.LT    JISCU5SCJ    41S0    a    aULSe     t4.r4->4TiJN 

CMCuir  roM  4  u-om  StsTC>>, 
ao-M*  aas  jiv.     t 


•SMarrs 

TtST  lauiratNT 

4    OfVICl    FOX    UattNNI  <IN<    THt     TtlST    4'«iCt    JT    4 

aoitTiN'i  SHtrt. 

ai>>M«  aST  JIV.   TU 


••HarcD  CMaaac  JCT* 
rCMtTaaTiON 

«    Nt«    HttHOo    Of     COHi»jt|N«    rlNCtaaTIUM 

V4KI4HLEJ  roa   >H4tn.r>C'<4a6c   Jtts. 
ao-aoo  aM  oiv.  ti 


•Sxarto  CHaaact 
rcNCTaaTiON 

»  Ntt  NtTMOo  or  coarotiNS  PtNtTaatluN 
v4Hi4at.c*  rna  v**\.r'-ctA»bi  Jtta. 
ao-aoo  ats  jiv,  ii 


•SfticeHeucTiiiia  »ilns 

I  i.ceTa»aaaMtTic  raortaTitt 

xaLL  errrcT  invlttimTions  or  imoiun 
iNTINOlIX   THf..  rit"i  jcrotiTto  o^  »*%.» 
lUN'taarts, 
A-aa*  aM  JIV.   I» 


aiff tCOHncTtaa  vilms 

IVM 


•a^fTs 

TuaaubCNT  aouMBaav  LaTta 

TuaaijLtN'  ajUNuart  Lattx  im 
«T  xaaict  NfTHuo. 
ao-aoo  soe  JIV.     « 


•a^kTias 

CIVIL   OCrtNU    STtTtaS 


4    •l.4Tt    C4LXUk4TCu 


rcrosiTiON  jr  u.*n4.<iun  On  facSHi.r  Ci.(4*Co 
4CII  or  CAiclJN  TLioaijCi   THtaxo(i.CcTaic  rorca 
Nu  tU^Tairak  cONOuCtlvttr  atafjaeatNia. 
>0>I««  SSI  JIV.   IS 


STUJitS    TO   LNaSLt    JH^lLLtU   •COTLC    alTH    OnlT 

tl»HT  cou|p.tNT  TO  tatcT  (.oa^ost  inoup  SHftTcai. 
ao-aoo  iss  JIV.   ij 


•sxir  PLaTta 

MCCHaaicat.  raorcaTits 


tir|T4<l4(.  uMOaTH  aNj  iLCCtaicat.  rautaTlts  "* 
iiia»4Ni'jH  riLNa  on  C4lci>»  ri,uoatot   4no   SOoIuh 
I  H^oaiot  St^sTaaTtS. 

>o-t«*  ssa  >>i*.  IS 


sMir  sTt'Li     NtCH4Nic4i  raoTtaTiis  or   uaM. 

"4«C4Nt»t     STNIalLLtr    SttCt     •t4tE, 
IT!  UIV.     IT 


iriT4«iaL  MoaTH  aau  titCTaicai.  raorraTiis  of 
caraalja  thin  tilns, 

SSS  uiv.  IS 


as^i  ifcoMOueTiMa  auai 
luicea 


TtHICONuoCtja    Thin  riLNSI      UC*0*ITIUN   V 
at.Llu'*   aas'NiJt  'U"S  4Nt   SILICON  ON  aia.< 
IklCON.    st'rLLlUN   0>IJt>    4NO    SK  ICON  C4atlOai 
LtcTaOM  ••icao>.MarM<, 
«-a00  MT  JIV.   IS 


raaaicarioN  or   silicjn  riLMS  avj  silicon  Thi« 

U'    Dines    aNU    TxaNSIkrnaS    UN    4n     INSUt.4T'NS 

'o>.TcaTYT4Lt.iNk.  sua'Taatt  a*  HrnaoiCN  ar'>-icTiON 
i»  SILICON  TtiHaCHLeaiJt.. 

•«  JIV.    a 


••  :i  iicaMoucToa  oc«ic(* 

IlklCON 

CHcaicac  wMFact  Ta>.4Ti<c>iTa  4no  THcia  crrtcrv 

<<i  data^oo*"  vjctautsi  roaaaiiON  or  t>«aN»L 
i'lrts  or  sIlIloni  rLfcraiC4L  i.v4LJ4t|0N  or 

I   4>SIV4T|N.,    C0*TINN«    0«    SILICUN, 

lO-aoo  IT*  JIV,   IS 


•«  4lCO40ucToas 

acanaaiuN 


rcrjaiTiOk  wT  aa,ana4|i»   on  TatSHLV  CLt«vtu 


•SMOca  iraTHOLOaTi 

caaeiovascutaa  STtTta 

raor3S4L  roa  4  UTNa/«ic  aNALtsis  or  cia^rjLaroNT 
«HUC«   T-i  Gl*l  atttta    laalOHT   into   Thi   »»^Tt»<$ 
ruNCTI0-<4L   «t4tt   TM4N  THt   USU4L  racsSJac,   not 
ON   voLUHC   asitasnCNts. 
ao-aoo  laa  jiv.   la 


•iMOca  Tuacs 

Tt»T» 

aN  MvtsTiaaTiuN  or  thi  raurtaries  or  rnt  un- 
•tioivt-)  aoTaTioaaL  TiNt  STaocTuat  or   thc   ^itnk 
oiin    ■.•iHa  o-j  saw  rjn  thi  utTraiiNariON  or 
I        TCNTtaafjai   IS  STUOIlo, 

M(  JIV.   IS 


asHoca  aavct 

SHOC<.|HOucto  olsri.acri<tNT  curatNT  in 
ciLLCCtaicsi      iMTikracraTijN  ur  04T4  raoa 

OKtalHtNTS    tNKLOTl'G    rjCTlTTMtNt     4S    THT 

niLieCTatc. 

ao-aoo  TOO  JIV.  i> 


•siaNai.To-<)Olsi  aaric 
aauie  acectvtat 

►ttH<r>s  Py  •H|C"  aajio  «ioi>«.  aar  at  co'jrttj 
INTO  4    icccivIhg  STSTtt.     r4CToas  TH4T  »r»teT 
thl  si3M4«.-To.HOItt  aatin  ar  w.   s.  Nav^L  aH<Mt 
•tkilvi'vr.  r4cii.lTit;. 
ao-M«  S40  JIV.     a 


M-U 


ti««mn««  a»  III  n«  ttmrnm.  k.r«ci.  o*  ti«Mk 
MTtcriM  r*m dHmuKi  jr  **»«  'W|«cas  to  ucrc^- 
■I*  Tie  luTi^it.  **«  c<rt«t  o»  *<iT  xcot^iir  i<i 
vi.tt.«'<ec  ««c*  *  iiaivl*.  txiri.   <vj  iji   T'« 
■*>«c  an  »T«aiLitT  o*  iXivtiMMi.  }irri.«fKti 

I*    lllit*!.    jrnwTiaM    T9    tttlH**!.    THC    •tkl*«ILirT 

•r   TMC   <i«iimci   TtST   tcnutf. 
M  Jl*.   >« 


I*  riaci   laiTo  «   TMr.CT  **t>  KuT  awf   at  4  ••■tl- 
•M     ^  Jiv>    !• 


CNT  crrccTs.   iji  iAir»M  tumismiik  mavitt 

LO*ri>M.    c<<'ir\jn.i>  rao«<*p. 

r«  ji«.  10 


•MCIM.   C*«MBtC«TIM 


co««uiic*T|giii 
•1   MT 


■«»TK4 1  N1$   MW   MurtML 


"**"*<•-     (MLIO   tT»Tt   PMTSICI 


••f« 


c««icT  ;a>icrai»u  aiTH  4ci»i«ri(.>  *>w  iMurotTi.^ 

••iMI   'ie««*TI4«i    MllC*it««TlaM   tt}    T«a<lS'«|tSION. 


liM\,IC*TIII«  W    CMLMiiSIUkW   rt<ll»ICt   T'f 
•LAM  riicas  l»l<»   tMC    •JCtfTMPIC    »ISTIkk«TI*« 


ULIMi 

i«ni 


MICTIM 


CIKICATIM  MMHtlTT    Ik    tlLICO««    SIklCW 


CTM  HVICBS 

r>««tc*L  MMTkcc  nkATacwrt  mo  thci*  wuti 

•^    Mlt«<M>«    KJLTkWtl    rODIUTION    Tf    TI««tH. 

e«ir(f  w  iiLicoMi  TLCcraicM.  cvm.mti9>i  v 

r4<«tV*r|Nb    COATIMi*     O-l    SILICUM. 


••iLicaw  »i>»Ti«s 
*nm«»i(  ie<«Mi«TaT> 

■CVII4    If     T'*.    •«CM4<IIS»    ••ICM    Ca»T«l«iTCS 
TO    TX     I(Tt>|a«*TIU>     a»     THt    CU«*01ION    ■••tl$T4<ICt 

at  imr»-c>M"Hii»i  4Mr   i<(u«i><iiciiu.  4U.o»»  4t  hi»« 

TtN»C*4Tija(.<. 

ta  »—  «M  ui«>    • 


••Ikvca 


T*4«X4TI0N  or  rraci«M  «CH*aCMi     CM(*tT  a» 

roMiTixt  t>«  Lutfiwo  or  4CTi««Tta^  m  uikoC4T|1 

or    v4C<>lCllt    |<i   SILVt*. 

•o-a«e  «o*  al».  *• 


••lawbATIM 
OltlTM.  e 


l«kMT 

M^M^TlOa 

fMMIUTION    or     T>«    4JLI     OV     TMC    MM IC (A.TtflM, 

r^uWJCt^  l»  ceijr\.MT|«(  t(TT|^i«i«Ts  in  im«ci.. 
M  JIV.    U 


OCH»*Wltl 
ixaaca»<l* 

conrt^ltsa  g»   TM  •i.rciiaul|«c   ^MtoaCMCS  TO 
T>«.  nt4iuiu"tii(  or  iivi.o(Mc  Id  e«t4«U4Ti<itu. 

«SI  UIV.    M 


•MOIUP   •II4VMIT1   WMTMt 

«   ntr^Qu  ron   •«41UII«*    INTLaiMl.   ■L4»T   aiv*. 

*«Mi-Ti«  MttT^iti  or  cai#i«u«  soDiuK-ctaio 

OWOtlMt    l«  WCLi,**   ataCTMS. 
•t  01*.    N 


•MCM  CIU.t 


TM(o<r  or  NuklcuiAa-cikCTic  rootarirs  or 

'   •?•  0I«.    *» 


»oa«  IN  t«iiT  LOO  ratjutucT  p«o»4Mri«iii  clCC- 

T*4k    4MO    tOlie    »T4Tl     rMTSICli     COMWMICaTfWtt 

4<U    CLtCr4iJ««ar<CTIC     ll4Oi4T10N. 
lOT  OIV.      • 


OLIM 
•  IFVMIM 

•(k.4r|0N   MTM.lN   (LtCTII0ST4TU    CM««^«   ON 

tOkio  r4aTiCL£k  4NU  oirrusiviTT  or  MLia  •4i>- 

TULtS.    4N0    TML   OirriNc^f    aCTaerN    ST4TIC    k«40l< 
4Nb  akt*  ri.oa  natio* 

U  OIV.     • 


lot 


caararauTia*  «r  iuar4Ct  4oMarTioN  to 
•«CMMit«M  or  Mi«T  nHMMrn  acToctN  4  ••« 
Mbia. 

»a  SI*.  M 


>«"T«^t    Tt»T   <«ilT    re   MTUOTINC    T>«    OU*>VT 

or  4  M(.4*  ttu.  roof«  %k^r\.r  in  »»*ce  <t 
4iMt.v<l  n  uurr^  i«Ma  t.4tM<i«ro<*T  aa  rici.'> 
C»«l>l'>^S. 

M«  UIK.       T 


coxa 
ria 


•aorfM  or  aaixn^  mmhioc  sinilc  caviTM. 

D«40atT<1l    <0L4II   a.Ll.    Alf»-4IUT|4N. 


resiTfoaiS.  4«t4»<  4/M  rcMvioa  CL4Ssiric4Tio^ 
"  4(.L  raoniNiNCts  oawxno  4T  S4CN4HciaTa  a(«« 
aaaf*»4rMr  0««<I«fc   i*«7  4ko  4m  4«4t.T$|t  or  TM(|a 

0l4TKIauT|0N    OITH    Ml«.4rt    L4TITUUC. 
TO*  0|«.       1 


BCH4WI0*  ci.*ssiFiC4riiMiS  ua>  ■e4Suai.<  v  vast- 

TlUk    41-I    sin    roa     THt     >vH.«l<    r«Oa|«NCtS    O^    lUN- 
»tT»    n4IC     4T    S4C44HCNTJ    rt  44    aaWa«4T0nT     IN    lOSA 

4«k«  4N  >N4i.«si*  or  TMC  alsraiauTioN  oa  tht  «aalo>. 
CL4tSf.s  ir  ra»il>«NC($  aMH  Solo  c4Titud«. 

40-000    TM  dl«.       < 


iaiMTI«M 

KtcufVm  or  mrmu  roa  octcNNiaiaa  oclocitt 
roTi«ii4«.  r<ia  ka«ae  riu.D  acica4Tco  bt  riiirs 

ClaCUL4<   CTiiawtx    alTM   mICIO   tNC    r4CCSi    4<* 

caLCUT|<M  ruai  mtoim.  ••4*mmiic  vi»t4Tiaat  <mt- 
roaK.T   ynt  iik  c*LiiaaiC4i.  »i«r4cc. 
m  na  »o  oiv.  as 


■cwLoaMiaT  or  laTMaB  roa  ocTcawiaiin  »u.oeiTr 
rotTNTitt.  r«m  Mi^«  riCi.o  •cNt«4Tco  ar  riNiTt 
Cl«cui.4«  criiNuc*  oitm  kkio  ino  r4Cttt  4<n 
ti4.CuTi'M  Malt  II40I4L   itaxMIc   *laa4T|0«s  tMI- 
rOMiL'   ivca   |(»  CTLINIMIC4-.   itairaec. 

4»i«oo  a«s  aiv.  as 


fT»TtO 


4tT4aiteNic*k  aanixiTC  roa  thc  aaacav*T|ON  ar 

■4MS. 

JIV.  la 


■caciMT  rtL>.  aaTTtar   l>ivctTi04Tl9N.  rrrccTf 
ON  CMaa-K  arccriaacr  o>i      iii  4noiriON  or 
r4ki4tfl'ja.  n.4Tl««>  4Ni>  aMooiuH  to  »0tlTj«( 
cu.cTaoq(  ■avtaiai.i  4nd  ii>  acr\.4et"CNT  o*  au,«C4 
•T  ««Lj>  r«  a  awMTIvt  tkrcTaooc  a4Tai«. 
IM  Jl«.     T 


•aii»iiM  o«vc  aaTiea 
ftuMaaiaaioN  kiNta 

J,     hCMO    tUrrOMTINfe   »TtutlV.       H(4foaCNCi«T    V    riafx 

XklMaco  r»  4><  4i«tiTa4«<T  TCiMiN4riiN. 

'<I.Oa(TtC4t.    C0NllUt*4T|  JNS    OT     V0LT40C     »T4^INa 
•^<tS    II    Lvia    LUSS    T>4Na4lSSI0N    LINC. 
!•«  Ill*,    it 


<Ma  tmmr  act.«Tiaa 

I    TMi  4C«ur<TN4Mic*  or  iMaa  kuat  410  aasa  64 IN 
]f    STM«, 

i>  aaa  *M  oi*.    a 


BtftCToa* 

STVOT  or  nu-Tl-roacriON  tCNSOat  roa  owtoaNCC 


•aiMric  ikceraiciTT 
4tTaii  *t.«tMu 


•T4THTIC44.  •"toatoTit*  or  iMe  ae*««4i.l<Ko 

.a4»T     t>U4M'S    LtT|N>T04b    U><Ot.M    'ttOVltf) 
'p4CT|0^4L   •tl\.IC4TI0N   ulSKMS. 
M  OIV.    IS 


araa 

iTuoT  or  nuLTi- 

S«44STSTCi«». 


aa  atMaoaa  raa  auteaacc 


'UNCTI 

ai*.  I* 


aiawca 

utvcLO^nrNT  or  nitmju  >oa  ocrraNiNina  vclocitt 
r0TiNTi«(.  rna  >oiru  rictO  iiCNt*4Tta  av  ri^irt 
eiMCM.4*  cniNuca  aiTM  4itio  iwi  racaa*  4« 
ca4.cuTi<ie  ruaa  aAOUL  •t4aM0Nic  vlaa4Tio«i  tptl- 
LT   -Mtn   ITS  cn.lNiMiC4«.  suar4CC. 
aaa  uiv.  as 


siauL4T|><N  ur   iNTiaioa  a4u.lST|C  rcaro^iUNCt 
cuNt  %r  ni»|T4i.  coNWtTia  rMo<ia4'<. 
M  oiv.  t» 


•aiaMbTawaua  cawaTiana 

ON  thc  irrivicNCv  or  THMC(-ST4a(  LC4ST.s4ti4acs 
tSliaaTiON. 

aiv.    IS 


•aakM  aaoitTioa 

NCAaUMCatMT 

rO«T4aCt    TtST    IMIT    ro   Ot.TtMn|Ne    THt    "WTaut 

or  4  sOL4a  tiu.  roaca  surfn.*  m  saaee  av 
4N«iriiit>i  0<;TauT  uNTta  L4coa4ToaT  oa  riti.i 
COnlilTIONS. 

t*  UIV.      7 


••ia«^  cavaraLa 
caiaTac  aaooTw 

taoaTH  or  044x11^  4MaCNlot  si<m.r  caTSTat. 
oCNoairtsi   lOLaa  CLIL  ^cr4a4T|0N. 
JIV.  as 


•aiaahi  carataLa 
eiFvwiaa 

otrrjsidN  or  Ltao  ixs  in  sinclI  cartTak 
•0T4SSIJN  c>a.OMioc. 
«»-f««  Tat  OIV.  a> 


•aiaau  cavartca 
iaiT*jii*i,  aaeaTM 

taiT4(i4i  OMoaTM  4aw  tLtCTaieat.  aaoacaTiis  or 
•ca»4aivr<  thin  rii.aa. 

saa  uiv.  as 


aCL4T|0N    or    liCNIWNItM    FILM    TMIC<NtSS    T1    CO't- 

TiNiifTv.  uwiroHHiTT.  caTST4L  aTaucTuat'  «••» 
CLt.rTaiC4«.  raoacaTJtS. 
*a-a«*  aa*        oiv.  as 


•at 


cavaraLa 


THt  t*IT4ii4i.  kaoaTi  4itu  ti4.CTaiC4L  »aiaCHr|rs 

S|NaLt^aTSI4L    THIN    ^*N4N|UN    rlLNa. 


•aoLlB  aecacT  aao^CLLMiT  aiaocaa 
aTWTMcaia  iei«HiaTavi 

»CaCT|ONS  atTattk   rif4N|un  CMLO^lot  4>r) 
MTuaoacii  ■<rT4».  m«u*ioc  siNTi«aisi  soti"* 

'•v'TtkLaiT    a|NU*.«Si     ST4aLl     S4i.TS    or    THC 
V>l->     lONI     *t4CTI0NS    or     THIONTL    CHLOallC. 

••a  JIV.  a 


•aoLia  aeeacT  PaaattxanTa 
e>«aiC4t.  acacTiewa 

•t4CT|»«4    aiTaCLK     T1T4NIUM    CHLOaiOC    4)a> 
MTuaoaCll     ••'T4«.    HTUalqt     $V><TMtSISl     SOLlO 

rNorfLuaiT  aiNucasi    tT4ai.(  »4».T$  or  thi 
sr>i.i   lONi  a(4CTio>a  or  tmionvl  CHLoaioc. 
4»«aeo  aaa  01  v.    a 


aaoLio  aocMT  raomxaMTa 
coaawaTioN 

r4a«tC4TluN  4NU  asscMOtr  gr   4r«4a4Tus  'oa 
STt«T  or  T.«  o&wttt  or  co*«usti<Hi  ir  soci-< 
*a>j*ti.t.4*(Ts  via  T>«  iaisaioN  s««rT<4. 
4i>«aa«  7t«  JIV.  10 


aaoLio  aocacT  raorn  1  aati 

rM0TflC«.4aTICItT 

atCClT    4rv4/«CtS    Ik    1^    4aHLie4TI0N 
tL4ST|C|TT     IN     Irit    NlaaUt     INUUSTav. 

4a-a«a  aaa  jiv.  io 


aaauw  TtiaianiaaiM 

4NNU4L  suHMMT  uT  atjatss  ON  rNojccTa  ac«- 

t*4LLT    CONCrONLO    alTM    aCObSTICS    4N0    UNOr««4Tta 

soj>o  bcicaaTiuN.  acvtaataaTiON  4no  Ta4NS'<issfO 
*e-a««  •?*  OIV.  as 


•aaacc  aiOLoaT 

«iai.3aic4L  raoactas  in  aracf  ri.iw«T  •  <isaa. 
*e-8«a  «TT  OIV.  I* 


aaaacc  cuaaata 

iNV4ai4NT  aaowr  soLwrioNa  or  thc  toiMTioNa  s 
*  ri.4«i4a  sT4TiuN4aT  acan  or  CHaaaio  r4aTi<:i.ta. 

•?•  OIV.    IS 


•aa4Cf  tNvia«N««aT4k  ce«eiTio«a 
raaTiCLCa 

4  s^rauav  or  N4Tua44.  raatiCLC  aaeiartON  in 
sract. 

4»-«eo  saa  OIV.    a 


aaaact  •coieiw 

sciiNTine  S4Ttu.iTca 

■  ioi.A«iC4i.  moaLtas  in  saaci  n.iaMT  .  'laaa. 
4a-a««  arr  jiv.  la 


aaa4ea  N4vi««Tioti 
e^icat.  lauiaatar 

THt  ■OSSlaikITT  or  N4V|S4T|0N  (ITMIN  TMC 

si».4a  srsna  ar  OfTicac  "C4NS  is  aacKNTit. 

V4KI0US    ■MTSIC4I.    PMfN0N(.N4     tS    INVt tT|S4Tt1    TO 
tV4LU4TI    THT    a«IW.T>.|.SS    0«    S0t.4a    L<N4<»-4l.aM4 

tNissiox  roa  4  >>ossia«.t  touaci  ar  aaoUTi^. 
40-aai  sas  jiv.  i« 


aaaaixarian 

MvataatLaciVT  aaajccTMjcr 


wiatamcacttT  laaacr  rvcaaataa.     oiSTatautiaN 
or  a^au.  vtLociTits  4>a>  V4T|4(.  nttTaiauTtoN  v 
S^ai.L  NV«fas  raooucto  av  MitM  VTLXITr  mojlC- 
TlUa   aCNCT*4TIN6   TMIN   >«T4ll.lC    TaaOCTS. 

r*  OIV.  It 


•atciai.  mcTlaM  inaTMCaaTicaci 

INVCSTI«4TION     INTO    !•«     TNtOaY    OT    a'nC40IOak 
4NU    MTMItU    riMCTIONS    4iaD    THtlO    UaC     IN    MLVIaa 

BOiMoaar  v4iuc  raaanas. 

k*  J|V.     IS 


aaiiriaricac  aMM,rata 

iMTmiCTiON  i*Ma<at,i 

uicTuat  •^Ti.s  ro*  Tit  »hilco  bol  atLiaNUtrr 

TB4INM-.    CU<«St.>     •ST4TI»tIC»    roN    atL|4«tL'TT.  • 
•»<1CM    CIVtM     FMl.    B4SIC    l^fll4all.IT»    4i«    kTa'ISTIC4L 

cKtrrs  csscNTi4t  TO  fM  «»4CTirt  or  arwiaaiLlT-v. 

ifc'ti*   UT  OIV.    IS 

iiiritncac  anat-raia 
varitTieat.  naia 


CTaa  II 

Tii^oav  jr  aiif.ssurt-l'NOucto  SMirTs  or   |.»a4ati 
LiNta  11  Tmt  viaa4TiON-NOT4TiuN  4asoaaTi9N  B4Na4 
or  aaacMS  mci  aatssuaiaco  av  NoaLC  aaacs. 
SI*  JIV.  as 


aaaccTaa  iivaaasei 
caaMM  BiaaiM 


ivaaacu  aatoafTiON  gr  coa  c4i.cji.4Tcq  'oa  4 
a4Nai  or  r4TM  ktNBTHS.  ratsauac.  4«  Ttaa>a4Tuac 

FBoa    l/SOe   TO    l/IOiPOO   c". 

M  OIV.  as  . 


4a»N»T0TIC    ilOaa«LlTI    or     Tau    TtST    ST4T|«TIC> 
>|a0Cl4TC0   *|Tn   T>«    TaO-SaNTct   ••O^.tN. 

•a  OIV.  IS 


aat  I  riaTtcac  Diaf«iawri«w 


L4as  or  0|STaiBWT|o.>  B4IC0  ON  4  snau.  NiHMCa 
*  OBScavaTioNk.     aovuT  souact. 
k^aaa  aaa  oiv.  is 


a«T^^iaTic«c  aaaccaata 

atactacM  oa  Tw.  TtvjHV  or  MtcuaaCNT  tvfNTs. 
lai  j|*.  IS 


f4THCN4TIC4t.   NOMCS  rOB   CMI^iTIM   T>«    LtTM4<. 
4at«  nt  THT  rMoaaaiLiTT  or   iNca»aciT4ii'«<i  4 
sau>ltN  mm."  4  nount  or  sr4i.c  aaos  4mnun|t|on 


•sai.10  aocacT  aaaacu^wra 
aracaacs 

vtTi-M  or  cuNroM>4i.  .44r'PiN«  4N0  DCTLaiiaaTlON 
or   STatYSCs   In  WlIC   mjrti.L4NT  aoCatT   'iatIN*. 

STitfSS     XTl*N|>i4TI04<     H    ST4a-«^ar'>44TtU.     r4SC- 
BO.<tO    t'X.ir.«HO*tLI.4Nt    r.»4l«S    nut     TO     III     UNI- 

'0N»  aJn04rf  pacsatiaf  4No  $Tt4nT  rHtan4L  '<a4jl- 


M-a4 


aa^acc  raeauLaiON 

»u»iN4aT  or   iMt  raiNCiaai.  atsuiTS  or  4 
K<lNTt(^  hcnti  aiu4ac-<  rM0<«<4a  roa  Txt 

4N4LTTIC4L    'NO    Lirt*  l"CNr«|.     INVt  STIS4T|<>N    OB 
FLLCTBO'ltLCfS    >n.4Sn4     4CC(l.ta4T0aS    4t    SP4C* 

rajruciiTN  nf victs. 

40-aee  «««  uiv.  as 


ruMCTiavs 

INVttTlk4T|UN    INTO     trU     TMCUav    Or     STMtaOIOaL 
4NU   «4T-I|tu   rkMCTIUkS    4<«0    T>«|a    USC    IN    SOLVIN* 

e0v*«4ar  V4LUC  raoaclNs. 

M  OIV.   IS 


aaaiN 

cmaatB  BaaT|c«.ca 

iNvtsTiiMTluN  or   THt  THtoat  or  caosa  a*L4*4> 

TIJN     IN    OU'lTtU    Srik    STaTllS. 

4»M«B  a«T  JIV.  as 


aaTaaiLiiaTioN  avaTcna 
ackiaaikiTT 

srao  aass  i>.at4i4NCC  lV4i.u41ION  TtSTS   Ti  DC* 
Tta»ifNC  N4a>'iTjiic  or  aass  SMirTs. 
40-aoo  aw  OIV.  la 


aaTaaikiaaTioM  avaTtaa 
Tcara 

kvao  STaaitiTT  TiaTs  aiat  conouCTco  to  jCTca- 

"INt     aolOaNrt     STaft*    ST4*|kia4TI')N    atLUflcITT 

PtHroaa4NC(<. 

aiB  JIV.  la 


aaTaiNLcaa  arctk 
TWBHac  sTBCaata 

orTIC4|.    «Ta4IN   N(4SkMCNCNTk    IN    ST4l4LCSa   STCtk 

4T  Ta4<tsitNT  TtNata4Tv«i.s  TO  aono  xaa^rs  r. 

M  JIV.    IT 


•avt 


aaa  [I 


aaTaiNLcaa  stul 

Bin* 


atSltT4NCt    4NO    FUSION    atLUIMI    C-44a4CTCaiaTIC< 

or  4MSS0  rHrci>>IT4TI0N  .dirjfNiNn  ST4|nl(S«  STttt 

•kkPT  SMCIT. 

40>aaa  aaa        uiv.  a* 


aaTaaoaaea 
aicaoaavca 

4  roi.TNo'iak  rif  To  rxi  ocriNlNi  aelNr<  roa 
N(4N  nai.teji4a  atiaoT  iM  T>«r  i««a  aT4NU4an 
•  T-wsTMcat. 

M  OIV.    a 


■PA-m 


or  BCT4  TIT4MIUM  4«C0  t^    HNS  4T  000  W, 
TJl  JIV.  IT 


aSTtCt. 

•MiB  ruiTta 

SMir  jTirti     i«c>.4Nlc4i  raurtBTics  or    iiaw- 
"4.«a4NCSC   srafalLLfB   STLCL   rL4TC. 

40-aoe  ara  jiv.  it 


'larisac  aaa^Taia 

L4as  or  nisraiauTio.)  j4aco  on 
caacav4TioNs.     soviir  souact. 
>-a«a  aaa  jiv.  is 


4    SN4U. 


asTirrtwo  CTVl 

auoaaaiNC  Nuu.a 

STNCSICS.    STH4INS    or    tLL|)'TIC4t.   CNOk^-VCTION 

STirrties  cvLlNOta  suanaarat  muu.  iQOCi.  t^sts. 
aO-a««  TTt  JIV.  St 


aaToaaac  aarrcaica 
a4Tiai4t,a 

•VNCjar  rcu.  aaTTtar   ikvcsTloaTioN.  crrtCTs 
ON  CHaa'it  4rctrT4NCf   sri      iii   4')niTi0N  ir 
r4u.40ljNi  ri.4iiN«^  4>a>  atmniun  to  bosItivc 
CLLCTaax  N4rtiil44.i   4NU   121  atrL4CCNtNT  or  siLvr^ 
ar  WM.J  IN  4  BusiTivt  eu^tTaoot  vaTaia. 
tea  OIV.     T 


aareaaac  txMca 

KLCCTaoNie  KtMWM 

4    K«<t-<ONVt.HSI0N    STgaauC     lust     JTICIIIYi 
lLt.CT*IC4L    aalTt-«C4U    r<«A<kSrUHn4TI3NI    OTILIICa 

4  PMOTjc'Hiui'CTivt  T4aaiT  siNit.4a  ri  th4T  •» 
T>N.  rtaiaci'Ni  »»  tm«    srjaaor  •cntui. 
40-aeo  Ti«  jtv.    a  '' 


aat  I  riaricat. 


ItlTT 

afratitNT4TI0N  or    4  CLass  or  a  ST4Tt  ST4T|]M4ar 
>fkicisset  IN  tlhns  or   laOtrtNoCNT  a4Nn<w 

>tMt4BkfS.  • 

JIV.     IS 


a«TkriaTic«t. 
■VLiaaiclTT 

tlCT.JNt    NOTlS    roa     TNI    M4ILC0    BOL    aCLI4'«ILITT 

||4|N|M«  comsi..   •ST4Ti»Tic»  roa  acLi4BtLinr.' 

•ICM    COVtN     THt.    B4SIC    *H0P4a|LlrT    4N0    STtr|STIC*l. 

Kt'T^  lsHNTi4i  TO  Tit  ■»a4tTiet  ir  a*Lt4aK.|Tr. 
aar  jiv.  is 


asTaaToaMcac 
MCTceaoLoav 

aTnosBNtaic  CNVirONNtNi  roa  araSMtNi.  aissiLC 
SSa. 

4i>-aaa  aaa  oiv.     t 

aaTBtsata 

THCNNoCk^STic  uirrt'tt.NTiac  tau4Tio>«k  r-w 

S>«XLS    or    4aa|lR4«T    SM4»C. 

M  JIV.  as 


aaracaaca 

DCPoanaTieN 

*r|Nlrt     TalaTINN    4NJ    C>»4MSieN    OB    4    HOLC     IN    4 

ai>.io/BL»$Tic  )n.4Ti 

la  JIV.  ai 


aaracaaca^ 

eiaTBiauTioM 

TBaiMCT    slNCSa   BISTBIauTlON    IN   4  NaBIOtT 

•«4TtU     ^001     1Hl0aLTIC4l.    4IL4LTSM. 

aas  JIV.  as 


r«aen«ac  (accNMitcai 

atCTaNOiAaa   TtNSILt  <>4k   aC4«t>CJ  Br  suarahC 
caacas.  b4xt   i.  siaiss  4N4ltsis  is  roaNiiL«rtK 
IN  TtBNS  or  n4Ht>ik6  Functions  or  4  contlfi 

«4NI4aLC.        4TBI.SS    FuMTina    ntTtaaiUTIJN     IS 
aCiUCtO    TO    T>«    solution    M     4    LINC44    SykTt«    OB 

$IN»1.T»Me0U«    t«U4TI0NS. 

40-aoo  Taa  JIV.  as 


laa  BOBCa  I 
rtaauaTioN 


BLBNTa 
BMOOUCTa 


TaaNScaTION  of  FOati^N  atM.4ac-ii   c 

»  rulL  Floa  TONtTMfl  alTM  |.««a}44T 
ITCa  l>l  4  roWNJN  NC4CII0N.  UIKitSI 
pat  a    BNOOUCTIUN. 

•»**  aiB  JIV.  lu 


TUMINCa 

tia 


J^TIJ'. 

IJN  ir 

ON    0»    Ht4" 


Ta4NaL4T!0N    OF    F<<af|.N    acS448CMI    COMaXTIg^ 
3f    4    ri^t    Floa    TONtTHtH    a|T«    L>**0^4TIUN    ■» 

•  iTia   Is  4  fonnoN  Mr4crinN,     uivjs^ion  j-  $it4" 
•)atB   raOOUCTIUN. 

k>-a«a  at*  jiv.  10 


aai  E  tl. 

:M^iMa 

raoouCTiON  ur  mibm  krat-MTM  C4ST  st^cl 
ifisrtNSlON  4aak  fob  TaacatJ  vtn|ci,ts. 
ata  JIV.  aa 


aaracaaca 

NaT>«naTicat.  aMM.Tait 

STacfsct  roM  uo>ir4ics  l<4vai.vi<ta  caac«s  avo 

COnMBS    OlSfuS^b    alTH     14kT    V4t.UC0    N4m  1^ 
FutCTIONt. 

40-aoc  aaa  jiv.  i» 


aaTBcaaca 

aokio  BxicT  BaoBCixaMTa 

»tTN>3  ur  coNroa»4t.  Har^iNN  4no  ocTiaitNaTioN 

or    STNCtSCi    In    SOllr    FMjrtLL4NT    aoClCT    'MMNS. 

STNtss    iCTi.aniaaTlOF'   I*  «T4a.rTar>t4Ttj.  »4»t- 
ao.<rto  so(.i''-*Hu»<.ti.4«ir  W4Ihs  rtot  to  m   jal- 

F04P    BO'<N04BT    KNtSSI'Bt     4Np    STt40T     THtaN4L    <ia4JI- 

(MT  crrecTs.    1^)   uNiroNx  iH4NkVFaic  laaviTr 
Loaoiaa.    cnNF^/TCM  Bao«N4i>. 

pa  Jtv.  10 


aaTlIi, 

itaT  TacaraCMT 


ILICTaakVTIk    MI.4T     T«i.4TNtNI    OT     STICL. 

at  3iv.  aa 


aaTBCTCM  raaniaa 
aoCKCT  caacs 

F4BaiC4TiuN  or  raoTjTTFx  aucacT  «oton  'asas  av 
raroaCNic   stbc icM-rpaNi<ii     auaaTtNLV  4r»-iaT. 

4o.aBB  Ta«  JIV.  aa 


aavaucTuaak  aaoBcaTica 
4M4t.raia 

ST4I«     ISTaWCTUUl     4M4LTSIS    INTCBMICIIV 

aogTINti    aaNuBk. 

aae  oiv.  is 


^CHaaieai.  Baa^cnTica 

FaacTuat  CHaaacTiaiaTlcs  ur   sTaxTiM4L  Ntl4t.<. 
•Lakf  sTa4i>'  rH4C?uat  TjuGHNcsi  aat  ocira<iNt.i> 
'  M  s  iraTs  or  a>ao  STUL  Tf  NF^aeo  to  PNa>jet 
I 'NtNNT'is  jr   aooiooo  4<M  ^an.oon  >si   kun  «  mi4T< 


aaTBucTiauc  aMTii  i 

T>«a'«oti.»sTic  ui>Ff4LNTiai.  leuarioNS  ro 
VN-iLS  or  aaairaaki  sm4>^. 

40>a«a  aaa  jiv.  as 


NI-IS 


••T*UCTI««c    t>«U.* 

"MtrMTvMiiK  NCTMoea 

*l«  Mi.4rt*s>    tw  ct"lNr   rx-iA^lt. 


••TauCTUUC  »«u.» 
tTMIklTT 

V«^L    HCtnri    «^JN«    •■«    4>l*«,    »|H|». 


OC*l«M 


TtO«l 


Tt*T  Hcrxass 

faijiLtriuN  uf  F(*(iv<  ■ttH.MCxa     ^t.itoS  or 


•K«r*ci  rtxtiON 

»M«.J»T   or    >Sll.LC>Jl««-«l«M.TU    ■•g»t(iTir$ 


•lOhlCt 

T**<ti.»'iiM  or  >OHci.>i'Nf u>*c-<  ow  TMf  j«4  or 
■* lis  Jiv.    I* 


••TH^aau 

•«TM.* 

**  JIV.    IT 


eec«Ns 


•a.  N*<Miiir  VMVtT  kuuTM  jr  rnc 


'•*a<II«t    IW 


•UtT   COU|ri<CMT    ItLCCraONICtl 
MOIU    l«MI*l 


»iLico«-ri.««>«  uiook  NOlu  to^Mci  r«oo'icla« 

••UIM     UVC*    <    FnlMA'CT    KlSM    U>     0    TO    I»    -t-i 
-•«IMi     «    ■«*«•>    MW<SI*»    •>»V.lTUOf    OltltCWTlU*. 

»«>-»••  nt  j|».     « 


•niT  rMiLirirt 

irirtiui    fawat"  «•»  litcraictc  WMrfaTlC*  ^ 

'^4."«'»»1  r«   Ti-m  runs. 


■tL*rio<«  uf  M.WWMIUH  riLM  thic<«cm  r^  c<r»> 
TiKuiTf.  ir»ireM"nt<  e<T»t4L  ktxjcTijact  *-m 
CLt.crai'aL  »MO^*Tirt. 

•0-a««   !••  j|».    M 


rcyMloct 

••icaoMvr  it^cimm  •,p  >«oucut.«4  stnxtj«i.  or 


*■■»#<   TU 


•TOITALUM 
riLM 

tMM  rti."»  fOHnt.1    af  CKCfNOCHCttCM, 

*«->««  «M  iiiv.     « 


•WIT  ivTMeet 

*««r«ct  Monariu 

T«a«V.*ria4  or  »o«(iu«i  «iu«*chi     aiTMiot  y 
>c*fi«l^i]  40u«nNiM  or  *  >o««to  f'jartci,. 
*0-««0   *M  Ul«.    }• 


••ur««co««ueTi»irr 

OTIMMIC* 

»•»  <i>a.T|c»  or  riMirtiiMi  surc-tcoNit-ieTivirT 

•T    •    V4<l4all    FIlLU. 

«S>  ai».  }» 


•MPCacowgcTiviTV 

•  IT».  iiev<*-,|un.    SILICON  *M)  «»«.IHJ<  nar   vruulC^i 

r^lMlrtL     KHK     MS    UTI    NIoaiuH    ST4l«Nlii'. 


•T(LC«a*Mt  couiraCMT 

n4Hur4CTUK|l«   nCTMOOt 

r4»<tC4riuo  ur   tilc«<4>>i  Mt.>^4ria  t.«-i<  i    i/i 

l.irt  TtST  jr  KLTLa  «WI  jrip<4l|0N4L  Tilt  y  >gac* 
S"*"*.'.  •<|.rK4..IC4».  OCalW.  4^  •4C44«|V.  ■»  «»|T 
40.t««    TIJ  JIV.        » 


TWMT 


TJVITT 


T**4iL*TlaN  or  roKCl'*^  «t>4.«rcii  (k4>CNT4Mr 
ulitusstaN  On  ii»  Txiiwr  c*  surv»ci>«ucri'>|TT. 
•e-«oo  ioa  JIV.  as 


••urcacoaouCTiVtTf 

TMUtl^T 


TMl,«»    ,ir    lUt^KlCkUUCTIVtTT 
«0-«0«   lf«  JIV.    2» 


••urcucenoucTaas 

*U.OTS 


^>«.   jr*L>  CXITIC4L  ruLj  ur  iiojiua.  2i«. 

ClMlUn*     4«I0     riT4<ilt^    4kk.0<V. 
»!>-»••   Ttl  .<1V.    I? 


••urtMOMKic  Tort 

(«MT 

»OVt«»rf>UCI  INb    •M't.T    ^c    ur     r4<aT4t.J'< 
V4.rtO|J<    4.y>    «ldXIU>. 

«M  JIV.    2% 


•SurcMCONOuCToas 

■tSISTMCC    rCLUTa|C4«.) 

•Y4SjaC'<rMT    or     III.    tJ»    MCS|ST4<[     4W1    T.<     4C 

•tjlsT4<cc  'r  juKVMro<<ajCTjas. 


•surcaMNic  n.0» 

OHM 

r*"!!  ■fc.TMOj  roa  iMi-4Tfi«.  Most   ratss  mc- 

U"»6  cocrrifu.t    IN  Suaiasowic   rtK  or   »   igo» 
•«><Jt  C>>ilc»«.    •ojt  H«»  utis  Tauaic«rto. 
M  Jl«.      « 


••upcasonie  woYttu 

M»  Flo* 

tau4rio.t  feuvCaaikQ  k.<s  r^ui   in  4  LUa-XNSIT« 

«o.,ri.c. 

40-l«*   «M  JIV.      « 


•turcatONie  r^Mis 
r««u»>«Tie  svt?t.as 

<tVtL1»*ST    U»     4    n|^,.lLa.<t.l<4TuMr     NWCt''.4a- 

a4>ii4T|i«  artiaT4fcT  r^i.  ix*TtC  r«»r<   SYkTr-*  r«M 
'LltMi   vcHifLi   4t»otTN4«lc   roaia«n.  l««ir4C>S. 

40^00    M«  ,|V.        J 


aTttCMfTt*   STsnas 
•ulece  aitsiLCS 

OtSIH    j«J(CTIVt.S    rga    TtL4M(TaT   »^    Ta4i«lMM 
«IJ»-  LIw»s  roa   TMf   r^aijo   i**o-i«T9. 
»0-«00   T«I  ,      JIV.      • 


•TtLIMITta    STST(iu 
"ULTI*t.C   OrCIUTIOM 

»    aiM.TIC"4V»lt     IILIMLTtalNk    OfVICI    FO 

'■'raovc^ea?  or  4ccur4CT  la  •m.»%umt^tHy», 
*o-«e«  s«a  JIV.    s 


•TtLtatTtaixt  TutNtniTTtas 
"ukT|Pi.(  o»ra4TioM 

»  a.xTiCH4«wtL  TtkCat.TLa|au  OCVICt  ri 
IwwovcieaT  or  4Ccu>«eT  la  ai4»iac4taTs. 
40>«00    S«2  JIV.      s 


•TCLOMOW   tlNit 

*«UI4TI0ilt    04H4U 

t4Siiaf<raT  j»    laaakitaTS   laoucCO   la  CLlCTaf. 

Ck.    C4llceS    'T    atUTaCfc    4<^    itHmt    aiA.SC    a40l4TI')H. 

I*S  JIV.      « 


•  TtCtKOfS 
41 


«     T'tlaLL    •^»ITIO^     T4a«.l     USlt;    4t    »     Sr4  (-|4au 

'ua  c*t.lsa4T|ia,<  bvars.   4CCLLtMoarTcat  4as 
Ttuseoaf   ><Fsai.vtas   IS  jCvlto»Ta. 

!••  JIV.        6 


•T««T   aCTMOet 
**4.Vt* 

Tai   STtaMcaMW  v*Lvt  consists  or  4  tT(*i,  ruac 
cuaT4ivi<M  •o«.ru«UM4at  nriN  ciLL  r04a  a4ctl 
s»jr«   44vts  aira  ovtaa^Lssuacs  ur  TO  oo  asi  4« 

•  IT"    aotlTIVt    M^4TI0NS    0»     f    HC .     •€•€    4F>iM|,ai 

'"*  a««|aua  raLSSt^r   accnaucD  la  T-<r  sHTLTca. 

I  rsi. 

•e-«00   100  JIV.      * 


•TltT    KTS 

•UIKO  aiMlkl*  i«l>  T* 

*•»    •tL'uNCH   COaryna    TCSI    SIT   rM   C-trCawuT 
or   savoXT  -is*lt.l  r»t4.4iiNCM  coar-jTta. 
Ill  JIV.   la 


•Tl«T    KTt 

tTM    T««Cllg»t 

*«  coaraok  TisT  scr  roa  awroNAric  mj-vncc 

■*>«•»'■' I Nt    SCI    I4N/6^J.«|. 
»0-«00   MS  JIV.    II 


•TUTIllS 

I>»»eT   MK* 

lavtSTi.iTiuN  i»   "CTnois,   UTILUIN6  aaiao 
•ovta  r4*airs>   to  4CccrT.   jissi»4TC.   4Nn  -«isfai- 
aull    f«a4eT   s»«Mt«  Fpact»  icviLOr^o  Oua|a<-.  CM4a4*S 
1^   <CCeLCa4T|0«i   C4US(0   o"    ca4SM.    tlvt-sat'o 
"4HUVHS.     FTC-     la    4|aca4FT. 

»0-aoo  *to  JIV.  a« 


•TCLCKSrCS 

C*klM4r|0N 

•   Taiai-i   PO»mja   T4oti   uitw   4S  4   si«-<^4aw 
•Ja  C4Ltaa>t|<K.  urars.   tCctLCaoarTcas  4sa 
rCt.tsCJac    ar^ocvtas    Is   XVtLorc". 
na  JIV.     » 


•TtLCKOtS 

aiaroa* 

►aoo^ts*  ua  F4aalC4rin<k  or   Tri.cscort.  aiaajas 
FOa  aoo«  TatcKlv.  4»0  ■•-rf>lu(iH4P.n. 

40<tOO    tl]  I IV.        t 


•TC*«tSTai4t.   NMNCTIIM 

r4T4  VI  >4NiH  curatti   4a«t.ituec  4CTl»|TTt 
i.4«tm  cxaL't   FLUCT14TIJNS.    ijaosa<Faic    41S'Wa- 
Tljfc  or  Os'ic  a4<.|r  Njisi.   4ao  '•,c>«4iaeTtc 
•-IFOICCS  roa   JCT-OFC.    i<>i,^, 
*0-l«0   tIS  JIV.      I 


U^rm    4Ta0S>'-<tNtC     aHt.NON(a4. 

«e>«oo  jss  JIV.    I 


•TeKacsTai4L  aa^ncTtsa 
■CASuacacNT 

•  U1X4TIC    UltolT41.    acCoajIN*    4*')   atOUCINt 
S»»Tca   W3^    TLa..LtTal4L    -dCNCTISa    IJ4T4    4"n 
•<«»•< Tie    STPaa   fuCLlC'Ija. 
40<«t0   TM  JIV.    so 


aTM«LblUM 

lONItATION 

*uar«cc    ioNi<4Tic<a  jr  LlTHija  rv.uoatx  4W 

^■<M.LlJ-4    Oa   HOT    TlW.tTi.,.    i<>«n|ua,    4N0   ai  4r|MN 
Sl><>4CCS, 

4l>>aoo  «««  JIV.   >> 


•TMtMM.   ((»4«ttlON 

•om 

4  acTHOo  FOa  ju|a|*4.  ai T4».   TO  ct*4a|ci    r«4as 
L4Tioa   jr  roatlaa  ai  sC4nCh, 
»0-»*»   OM  JIV.    lo 


•T««««l»t  IXSUL4TI0N 

roaat 

ias<ji.4T|ati  «uw.iK>s  rj4as  rga  thc  rajTcrrij. 
or   ic»    <i/v4<T  w«F4rts  4r,4iasi  ar^TiNi  oa 

TMAtlNu. 

*0-M0   tM  Jiv.      4 


•TMCKM«L    iltUklTION 

•««t  Tutmrra 

t«4msl4TIun  u»    Foaci^   aCM.4aCHI    T»u   4«TICt.CSI 
irrrcT   x  uirrusiua  F4cro«s  wa  ri.4at   ST4d>i.lTT 
*"*<  X'T  t«''M4*A   IK   Tit  MoaUuaT4u   suMr»-cs  jr 
•<t4t    l>ISJL4T|Nu    STaKTJaCS. 

*o^eo  st«  JIV.  a» 


•TMCMMt.  a4ei4TiaH 

'■4UUTi,r    CJva.lNt.    or   C4SC»   4T    TCana4T-liW* 

mi.C4     llfOOfl    >     IS    tFt4rLli. 

*0-aoo  «M  JIV.   n 


M-U 


STalNUM   STCfi, 

ortiCAt.  STaaia  al4suaCacaTk   la  ST4|ai.est  »TC»L 
»T  TRAaticar  T(.nPka«Tuats  T«  aooc  JCMcrt  r, 

-"^   *M  UIV.    IT 


•TWWIIOMIC    CONVtMTtaS 

CkUTRie  reoca  ntooucrioN 

ML**  TaraalONIC   CONVtaTcak.      tcst  mcs-ilts 
roa  r«ci.la|a4MT  coNvtarias  utco  to  rvaciuTc 

•r*CI>»>    TtCMNItfUCS   4NO   C4THeOC    a4Tta|«Lt. 
*"-—   TSS  JIV.      T 


•Ti«anie«ie  coNvcanM 
CLUraoeci 

LOo-«oa«-ruacTluF>  eJU.lCToa  roa  THcaaioali. 
cat.a«T  coNvTKTLas  ortaaTiaa  la  t»«  aau.-o'-riat 

■ox    or    THt    C*«    VOI.T40C    4»e. 
»•-»••  OM  01 V.    IS 


•TI«M|0«le   CalMION 

tkttynam 

fTuoics  or  TrcaMiONic  C4THaiics  4no  non> 

▼••.raioaic  fLCCTaoN  souactsi  coNTaotLCj  C'«aic4L 
4CTiv4riaN  or  jiiuc   C4r-«nccsi   rutst  »tarj»<4»ct 
or  o«ioe-«j«Tio  C4THoacsi  CLCcraoa  atacT<^TIvv 

^"tOtMt*    INS<«.*Tla«   (NO  CONOUCTIN*  rii.N». 
M  JIV.      • 


•nCMIOMIC    CalMIOM 

tautT  coNvcmoH 

TWaaioNlc  taiTTia  aaTiaiakt,   stuot  or 
r4lCM|aess.  a(T4LLurtlC4L  rt4Tuats  or  LaiTTca 
»»*«r»cts.  cumtaT>vOLT4^  CM4a4eTC4isTics  or 
COavcaTcas  4ao  4a   irioija  lanica  COi»»».«T»a. 
»0-»M   «SI  UIV.      • 


•ncMIONlc  cnlMIW 
•"OTO««»»N|e   VkATU 

»»Teai4j.*  roa  TaiaaioNic  coNvtarcati  aeTtktt 
lo~ic   soiio».   aao  scaicoNouCToas. 
M-MO   T»«  oiv.    tS 


BT«4a|c* 

"(AT  T«Mirca 

T«4aS(.*TioN  or  foaciaa  atM4acHi   suuacsTco 
i*.OT|oa  roa   TMf  >«4T  (4CM4NaC   aaoMCa  roa  4  a 
LiaiTio  ai.4Tc   la  TMt    aacscacc   or  phtsico. 
CHt,a|C4<.  coavtaslOftS. 
»0-tM  MV  JIV.   as 


•T>«aneeT«i4atc* 

■eLCeuLM    STRUCTUM 

tNca«r  4*«  NomaTua  M(L4««iieN  or  tmc 
«OMro<«aT«  or  4  N0M-cau|P4aTiTioN  Ms  aiaTjat.. 
Its  OIV.      t 


or  SILICON  TtTNacx.r«ijt. 

M  JIV. 


'  TMIH  riLHt    ISTOaMC   OCVICCtI 
•IklCM 

SCalcONOOCToa    Tula   ritasi      ueaoSITION    ir 
Muiua   4*srNlul  mas  4ac   silicon  on  bih.« 
SILICON.    SirTLwIua   r»IJt.    4aO    SILICON   C4«NID(.I 
lU.CTao<  airao>i*4HM<. 
•0-aoo  a«T  JIV.  as 


<TMau»T  vccToa  coNTaoL  srsrcat 

KCONOAav   IhJtCTION 

coNTaoL  <rsrcNS  4nu  kOfPoataTs  roa  *Tk4S« 

TlfANt     4N0    >INUTta4>. 

••-too  sea  JIV.  la 

•*HTa4T«0W* 

HTuaowN 

SUPH  Puaia  MTwiosea  THra4TaONS  or  ccataic 
'«T4L    JCSIV. 
—•***   MT  JIV.      • 


issue*    lilOLMTI 

oiCLCCTaie  raoPcaTus 

r»0T0<i«4PM|c   IPACCS  pacjucio  oa  4  pmot-)- 
M»Pt<lc    Pl.4Tt    ja    SCatCl   av    fLCCTaiC    DISCMt««LS 

rag«i  aiXo<iiC4L  Tissue  la  4  mioh  r^coutac* 
CttCTaic  rirto. 

M  JIV.   la 


'*  ITMIW)   4U.0Vf 
CMST   tlMao 

T|T4NIUa-#ajTCCTtVC    C04TIN<.S    fi*    Mt4T     Ta€4T- 
>«aT.       e04TtN0a    TISTtO    FOr     PttlvtNTINC    laS'ITTLe- 

aeaT  or   TiT«aiua-fc4iuai<up.,   V4a4')lua  4N0   TIT4a- 

'>*•-•    a«N-,»»tS«.    4LLCTS    JuriNu    Mf4T    T«F4TarNT 

•eat  iNcrrLfTivc. 

»»-tM  Ml  JIV.    IT 

1  IT4NIUM    4U.0Vt 

ceaaesiON 

CeaaOSIOK    4aO    FUI'L|«.    •lSlkT4NCC.       P4INTtO 

Cl*0  aoaa-Tj  um  ^oTSofa  4lumimpi  4LL0r  4nj 

aStlOa  IT|  aMNI  T|T4aiJH  4LL0T  P4NtLS  acar 

iv4LU4rci>  rna  mull  pottj"  ursifta  «»  sC4  •iTta 

laHiasiON  TFSTlac. 

»0-t»»   MS  JIV.    IT 


•TMcaneckCcraieiT 


'►caaoCLtCTaic  Poaca  ai4SUNtaeNTs   la  nin- 
SToiCHioaeraic   4L>a<4.aiaaijn  oiioe. 

«e-aoo  Tos  OIV.  as 


•TWMOCLXCTaiClfT 

iinc 

irrtcT  or  aatssuac  oa  tmc  «seiu.»TioNM 
rcaiou  la  T»»  4TTiNr.SM4jS(a-aLaNST  cfflct  in 
llNC  4T  hClIun  TtartB4Toat. 

•o-t*o  m  OIV.  as 


■T>«aneNueLC4a  aiMTiONt 
eoMTaoL 

p«o«Lta  or  coMTaoLLiLj  THCanoNucLeta  stntmcsIS. 
*""  MS  JIV.  ao 


•TMIM  riLNt    ISTMMI  OCVICCSl 
WaiNMlUN 

DCPOSITION  or  M,aa4aiuM  on  rats-tLT  ClOvCO 
races  or  C4Lcltr<  FLi-oaijci   THcaaocLCcTaic  porca 
*NJ   rLCCTair4L   CONOKTIvITT   l«4Su«CaCNT^. 

M>-t»»  SSI  OIV.  as 


tiP|T4ii4L  aaONTM  4au  (LeCTaieac  raorcarits  or 

acaaaNMt  ftlns  on  calcium  PLUoaioc  4No  siotua 

c«a.caioe  sursTa4Tts. 

»o-t«»  ssa  JIV.  as 


•THIN  rikns  <iTe«MC  oeviccsi 
aau.  I^ncT 

•■*LL  trrrcT  iNMSTiaaTijNt  or  iNOijn 
•aTlnONloC   TMIM  riLaS  ocrosITLo   ON  avaei 

SUUSTa4TtS. 

00-tM  aM  JIV.  as 


•TMiii  runs  iiToaMt  ocviciti 

KDleONBUCTM   MVlCfl 

r4aaiC4TiuN  of    silicon  riLas  4a0  siLtOa  imin 

riLP    UIOOCS    4NU    Ta4«SISTIM.S    ON    4a     iaSUL4TfNS 

p<^TCartT4LLla^  SuNrTa4rc  av  MvnaoiCN  a*t>-<TiON 


TBI-  TRA 


•TR4MIN* 

SIMULATION 


I  ^ITANlun   ALLOTS 

oiircasiON  HAaoCNiN* 

OCvCLOParaT    OF    4    ST4aLt    •CI4    TIT4Nlja    tLLOTI 
'^.fcTT-SCVt*     TIT4aiua    •4St     4LL0VS    tCaC    aCLfCJ. 
PNUCISSCO    If    S«CiTi    ANO    TlSTto    IN    Tao   Cr<-iIT|ji« 

or  »«AT  Tat<TatNT. 

T|»  JIV.    IT 


•  IT 


satcllitc  rwsiTioN  4ceua4er  4S  4  function 
or  TaACa  04T4.  Nunafa  jr  passcs.    ST4riws 
scP4a4riON.   4au  OTMfa  peaiiNcat  v44iASLrs  IS 

OIVtN    IN    4    ViCkl4L    P4a4aCTea    Ta4C<|N«    »I4<IL4TI0N 
STJPT. 

AO-«oe  ISO  JIV.  la 


•T»4Nseuccas 
riCLD  TNCoav 

cfvCLOPMCaT  OF   NtiMjj  Foa  uCTcaaiaiaa  vclwcITt 
roirNTi4L  Foa  MONO  Fiti.0  acaca4Tej  bt  pinitc 
clacuL4a  CTiiauca  »it«  miaid  lno  r4etst  4no 
l*LCUT|«i  POKt  a4ui*L  'uaPONic  vi9a4Tioas  uni- 
roNPLT  3vta  Hi  crLlfcixiC4L  soarAcc. 
to-^oe  a«s  JIV.  as 


•Ta4NSISTMS 

ciacuiTt 

Ta4«YlST0R  H40IO  ciaLUiTRT  uesitN 

C0«iS|UC«4T|OnS. 

Al>-t»o  «s<  OIV.     a 


•TAANSISTOaS 

"MurACTuaiNa  nctmoos 

TaA-tsistna  aCLIAriLITT   thmouism  paoclSS   la- 
'HovCacxT.     paocess   I«i»«ovtataT   loar   4ai  atLlA- 

rlLlTT    t»4LU4TI0N    TC    CiT4tLlSM    4    rtlLUMF     »4Tt 

roa  tmc  aaiAo*  Ta4N«i»tja  or  0.014  Pea   1000 

MOOTS. 

AO-«M    »Tl  Ulv.       • 


•TAANSISTOaS 

raoouCTioN 

raoj'jCTION  LNfaiactaiaG  aCAkuat   oa  «oo  ac 
>oj  at   HanaaluN  PO»ta   laANSISToas.      Tl^t  aOuLTs 

or    lLeCT«|C<L    CM4R4CTea|STICS    4a0    CNV|R14acNf4L 
AO-SM   SSS  UIV.      • 


laraovtafNT  or  p»w>oction  tichniouo  to 
lacatAs'.   TMf   PLLlAaiLiTT  or   tk   JJT  tTC-< 
TaAasiiroa  ToaAan  Thc  oaJicTivc  or  4  N4iiaja 
0Pt»4TiN',  riiLuac  a»Tt  jr  o.oia  pca  looo    ioo.<s 
»T  aoa  C0NFiot<ci. 
AO^M    SSe  UIV.      a 


araANStsToas 

aCLUaiLITT 

paoujcTtfa.  LNOiatmitb  acAkuat   To  ii<ar4SA 
T-*  aCLUaiiiTT  or  mlico*.  plana*  cpitaiml 
TaAKSIstoa  aiTM  4  PAXiaja  oplhatin;  F4iL'J-»t 
a4Tf   or  0.0014  KiN   lOoj  Hooas  4t  4  •')4  con- 

FlJfNCt    LtvFL    AT    as    C. 
AO-aM   Mi  UIV. 


<  t  ITMtun   ALLOTS 
IITMMION 

laraovtc  acTMOus  roa  thc  pnoouction  or 
TITANIU'*  4LL0T  OTausioaS. 

M  UIV.  *• 


IflyTANlUn   ALLOVS 

rATIMC   laccMANIct) 

T>«    LONuITUUINAL    ANJ    TRANSViaSC    TCNSION    4M} 

•caciNW  r4TtkuL  paoPtaTits  or  4LLOTeo  tit«niu« 
cirausiONS. 

«0>tM   M«  OIV.    it 


«f  ITANIUM    ALLOTS 

accHANiCAL  raorcatics 

FLCVATCO  TtnPCN4Tuac  STaCSS  ST4IILIIT  Or 
"tAT  Tat4Ttr  TIT4NIU«.aAL'-«V  ALLOT. 

«o-i»»  MS  UIV.  a* 


r»4CTjat  CM4a4CTiRikrics  or   STajCTua4L  hctal^ 
PLAi«  sraAia  rN4CTuPe  Tjuomncss  ■4S  ocTraaiaco 
roa  J  Mt4Ts  or  Aiao  STttL   Tcantaro  to  p■«o^uct 
stmImpTms  o''  aoOfOoo  4au  <*Oioo<t  asi   4an  T  ml4T< 

or    HCT4    TIT4NIOM    4M0     t/    fti    4T    *9J    r. 
AO-a«0    TSI  JIV.     IT 


• r    TAN t UN    ALLOTS 
SPOT    •CLOS 

SPSTtCLb    STMCNnThS   or    LISSl'aiLAa    TITANIja 
«LlOT    COOOlNATIJaSI     NCSISTANCt     afL^INS. 

*»>l««  AM  UIV.  a* 


•Ta4NSIST0aS 

THIN  riLas  isTwuac  ecviecsi 

F4amc4Tioa  or   silicjn  riLas  «nj  silicon  Tm|n 

FlL*"    0M3CS    4aL    TNAfcJI  »T0«<>    ON    4N     :Nsia.4TTn6 

rOL»caTST4LLIa«.   sut)*Ta4T[   a»  Mmaoifa  arjicTioa 

or     SILICON    Ttti«4CMLC«IJt. 

Ao-aeo  at*  UIV.    • 

•TaANSKISSION  LINKS 

STNTMCSIS 

ANAcrSlk    ANU    STNTHCilS    or    aONUNlFOaa    NO^ 
LO»Sy    J^    LU'ST     TaAh»PtS>ICN    LINtS     JN    L4»CTS 

ostr  AS  MoFnoANO  matcminc  oa  AasoaaiN..  j''viCES. 
»0-tM   T»0  JIV.       ■ 


•Ta4VtLIN«   (AVC    Tuacs 
ANPLiricas 

MittM  Po<ra  umf  cpcstatron  havInI  a  poara  OOT- 
pot  or  5-io*4   iPuLsrci    in  iMt  y>o-iooac 
Fato«*NCr  Ntaet.  »tTK  4t  liait   10  01  r,ns  <no 
4  aiaiNjN  s*TuM4Tiu>   crricifacr  or  as«. 
AO^OO   MO  JIV.      • 


•TaAviLlN*  (Avt  Tuacs 

OCSISN 

IClliU    4H0    JlVlLOPNtNT    or    lMatt.»4TT    l(>).S4NU 

'aAvCLIN',  aavC   Tiaic. 

AO^OO   tM  JIV.      « 


Liauios 

TMCoaCTlfAL    CALLULAflONS    ON    Tmc    SmMK    INITIA- 
TION  or    LlOt'lO    TNT. 

sss  JIV.  aa 


•  '(  AIMS 


•   AMTI  TOXINS 

•ACnaiA 

Tmc    TOAIP^alTat    MTPjThCSIS   4N0    THt    aOLt 
OF  B4cTcai4i.  taavat'   in  Tml  paThoscncsis  or 
i^rcTioNS. 
AO-aoo  SI*  J|v.   la 


KI-27 


•  TaAVCLIN*    (AVt    SUMS 

aiuas  itLtcraoNici 

FAHajCATION    OF    4     T«U-MILIX    Ta4VeLINU-Ft VC 

tjuf   auja  roa  ortaATio.  at  v-o4no. 
40.aM    STJ  JIV.      • 


•Ta4VCLIM   ■AVf    TUMS 

aoiK   laAOioi 

fNVMONMFNTAL     TLST5    u»     LOa-NOISC    TAAVCLla* 
•»'t     TJJts. 

4o..aoo  vsa  JIV.    • 


10«    NOtSt*    L-»4Nl'     T44VlLlau    ■4Vt    Tutff . 

AO-400  ass  JIV.     d 


*M*kr«l»  or   LIIMT   OkTCcriOK   KMCi«t.      WMkTSIt 

Mi.1*  tT4n  PnaTWIcMi  M>a  othc*  ataaoi4.«rM». 


•ULTMAVIOUT   UeUTItH 
l**eCMMH( 

TMC    *OStlalLlTT   or    ««vlb«TIIM    tlTMl*   tmc 
tOk**    SttTt"   IIT    OrTIC«C    "l»N»    1%   »*rvJtt. 
VMIOUS    PMT«lC»t    PHCNOMtN*     IS     l'l»HTIVl»€'»    TO 
C«M.U*TC    ThT    •MltMT>-tS!>   0*    SOLA*    k'"*'<-M.'*H* 

(MlstiaN  ro«  •  POMitct  Muaci  or  <«oi*tiii«. 
It   Ml  Ulv.    I* 


•«UUOK«   acLOV* 

ti»c*CMoueT|¥irr 

SurcvcOMPVCflVI'v    M   "tTkCk   (MO   aCLUTtl    Till 
l«»jiun<  ri.*T|i«*«t  Nioaii«<  *N0  «tN*oiir«  *t.i.OT» 
•  ITh   K«'W<lt^>    SUICOO    t^d   &AI.LIU4   MX*    ^TuOIOI 
r«i*cir4i.  x^M  M»  •iT't  •iiWlun  tT»iM|uf , 


•T«««U|IN   MVC    TVMt 

■CblMlLITT    l|k«CT«*MIC*l 

CAwtct  uT  r*iLUHt  ii  &«iauco>  ■•t«M-*0«C* 
Ta««Ct.l'M->««C  TuMS  Ml  tTuei(l)  THMU  *•■  fl- 
*«llk«T|M   or    TMC   •«•   «<»IC«T   gr   erC*«T|<M    TUMS 

Mw  ar  THC  lasivioucL  rvM  emgawciTi. 

«••«••   IM  III*.      • 


•  iMWKTlc  nur  'on  caiLloiM  aCMS* 
W  ai«.  M 


ci«Mic«.  kiucTSL*  or  "tuTtu  let  t«<wv<<  rnon 

*«  M«tT<|*N  •l.MIt*    **U   *»   MCTIC    IlLtNO.       Tmc 
•uyOCT    V    TaaCt    SUOSTMCCS    in   CLOva«*T(«    «NB 
•4ii>WkTt*  *«  aiMUiro  4T  Txau   M'<ri.|<««  tT*T|«i«« 
«T  OtrVCaCMT   M.TITurCS. 
«•••••  •••  0I».      * 


•wneCMaotMO  itmuctuM* 

CMT» 

STUOICt    TO   t.NMn.1    IMWIILLIU    rCO^C    rlT't   OM.T 
I.I«hT   CMI»>C>iI    TO  f««CT   L0V-C01T    yiour    IHCLTt**- 

n%  oi«>  It 


•««MM«Tia  ckOTMiat 

OUIM 

rCtll'l    »l««t.T    >0r     *    iCMt*    MOUTHTICet    rlTM 

Ti«  cooecrT  or  okm.  ^MT»iot.e«T  at  ackt.  •* 
4aut0niC4i.  <>T«UCTI«(t  jr  TH(  a<l*L  MVITt. 
M  OIV.    t« 


•WMfCttt 


•kMOCMMTU   CaTLMIOM 


TIM 

*  lu*«CT  or  r*r*.»s  im  t»o»ui>mc<ic  a(r«MTio^. 
IM  01*.     • 


•TMMna 

CCMIN 


roa^i<«  a(TMa*»  torn  Ma«  Ti«aaT«M  amo 

COkUMBIlM    ULOTt. 

M  liiv.  a* 


•TWaMTIH 

iuar*cci 


r*ct  lOMit«Tioii  or  lithiim  rLuoainc  «mu 
Thallium  on  not  TuiKiTt,M>  ia«iiiuR.  un  >i.«Tt>iu 

StMTMfl. 

■  DIV.    M 


<  roLTNo^iM.  riT  TO  THi  ocrmiwi  reiiTs  roM 

ft-    "Ol^CulM    •CIW'T     ll    TM(     |««J     tT4l04*n 

4Ti«>SrH(«c. 


•ttfWIM   PMTS 

mC   CI«MUCTC*ISTIC* 


liirt.uc<cf  or  LOSMS  l«  t>«  aunNCii  on  T>« 
crrieic<KT  rr  4  Mot*c-4ii4L  Ti/«ai<«; 
•Tt  ai«.  IT 


auuMum 

(CO 


let 


•TMSIM   »4aTS 

M>iiT  T«4«arta 

0CTtt«l>MTl<i«  or   t^AAS  in  4»i4t.  Tunni<cs  4W> 
toiwtMons.  H&4T  T»4<art«  in  TuninK  aans. 

M  »**   «t>  ■>!*.    IT 


IMl 


«CnTlk.4Tton  ka»Ut   In  4  Tunsinc  ST4«(. 
M  ai».  IT 


"C«it<  or  uact  Po»  Ji.ri.cTu>  un4«iii 
in>.>aT    jici  roM  n4Tua44.  u»4niiM. 
Mi»M   TM  al«.    IT 


tmtm 

rwiirtc«TiM 

ru>iriC4T|»«  o»  uni«  4*  mti*  suttlt  «t 
c>«.«lC4t.  nt'nt  lnv«iL«t>4.  THC  unr4  otnovaL*    IS 
i4CH4Naci  4rMMi>Tian.  4x0  oisinrccTion. 
a«T  Ji«.  1* 


•«4CiMn  rt^Moct* 
CLkcToie  4aci 

•  oculct  roK  X  4Tini>  4M>  si4n»|ii«  nkT4LS  a<a 
4u.rTS  'i«x>  V4Cuun  on  in  4n  incnT  envivinnc^T. 
40'IW   OM  Ulv.    IT 


Kinrirte 


ouCT(o^4n  TunaojCT  c«»ini» 
•>t  DIV.    IT 


•TUWULCnCC 

Liauioi 

RVun'Mrk4nit.s  4nr  MC4T   Tn4nir(*  or   Thc 
kCnT  r^}*  gr  4..  inconr4tssia(.i  rtjio  In  th( 
MTmt   WTlTlnb  C044144.   CTLIMlCnt. 
•t  Jl».      • 


•TUMULCKT   MUIWAMT  UkTU 
n4T««1«4T|e4l.    AWICTtll 


•VtLM* 


THt  STcrMtNaOM  »«i.«c  coNSiSTi  or  4  irt'.t.  T<*K 
C0nT4iii<«a  rot.ru«t.TH4N4   '>rtN  CtLL  r04n  aaLL* 

IMJCK     **¥tS    41  IM    0»t4»Mt.«S>MC»    'jr    TO    40    r^|     4« 

•ITH  roiiTin  iA*4Tion»  Of   »  »te.   ttnt  *m(,|(,ji 
T>«.  naiinun  r«M.lSt«n   nccoroco  In  T-«t   v«ltcii- 
i   PSI. 

H  Oiv.     « 


•*    4    PkATI    C4t.CUk4TVU 


TWM'jkCnT  iM«in04»>  k.4Ttn 

•T   ■•nncrt   IVfHiMI. 

M  Jl».      • 


ITU* 

TIM  wrauvAk 


ruTjnc  uH  uT  xt^Kirt  conruTint  i*  V41IY  or 
Tw^oniTini  aiirt  (in  cunfcicTion  Tj  Tni.  c''*- 
rurtn.     >no««4<«i]nK  L4i«.M4fic  ro«  T«  «(4CT|«t 
TTf^anirtn.  «>■,  tm.  rC4Turcs  or  thc  Taac 

L  4'«U4'>C  . 

••  JIV.    M 


•V4n  lUJVt   UOUTIM  KLT 

Tine  «4«i4TiohS  or 
innf*  II40I4TI0N  aont. 
4».a««  ••« 


MTinSITT     in    TMt    t4<TH»t 

OCT  in»»  TMnXiOM  int'   i**o 
Jl*.      2 


•W.T«*V1««T 


»I4TI« 


THl    rOSSIOlLlTT    Of     <4*|64T|0n    •ITH|I>    T>« 
$T»Tl"    ay    OflttM.    >n*H%    1%    XCUNTtl. 

«4Mieu«  •HTMC41.  r'MfiMMt.na   is  inveiT|iuTt->  To 

r«st.U4rt    T>«    IMIi.MT>.ltS   O*    *ak4*    L«n4n>4«.*H4 

(nissidi  warn  4  »^>utSLt  Brunei  or  440I4T|'W. 

II     *•»  III*.     IV 


I*rt4    4T«0V>«.nlC 


•V4n40iun  4u.0Tt 
ccmun  4u.eTt 

Tii4nv.4Tton  or  »0Mlan  mcs^4«chi     STnjr run4«, 
Dl4cii4n  or  V4n40li«>^cni»<  itstc*. 

40    »M    M)  •>■*.     IT 


•vaaueiun  4u.0Tt 

n(CM4«iC4L  raorwTUi 

inmovcu  *'-<>4Sf.  4Li.jrs.     «4n4e|jn  .  ni'Miiun 

4LbOT«    tCm.     ln>tST|r4TcU    tlCtUit     T0    T>«.f4    COM- 
BlitfTIOt    or    r4IM>IC4t'|LlrT.     •f.U140tl.lrT    4V^ 
CL4*4T(1    TLnrCi«4TUM    STtf'STx.      4I.V.0TS    4T'4jUu 
■  NkLUOCi     «-»  TlT4«lun  -  10  nianM«  4nu  v-«o 
nigriun. 

Ml  >ll».    IT 


t«4nin4Tion  or  in   thc  •(•«.*4t.  lcvu.  o«  tltM4k 
OCTCCTIM  rrargmMMrt  or  44««)  onivtat  ts  otTCn- 
ni>«   TMc  n4Tuni  4nu  tiTtm  or  4nT   xcamttT  i« 
vlolL4'4ct  ovt*  4  univim.  snirit   4no  i«i   thc 
ii4nec  4<n  ST4*ILITT  or   incivlou4k  }irrtncncc» 

IN  SlbNtc  uTTfcTIOn  TO  k.»T|n4Tl  THC  nCkl41|L|TT 

or   TMt   <i«u4nc(  TtsT  scants. 
40-tT«   M«  HI*.    M 


»CH4*ion  or  Plin»  4nu  s4Tti<  rnonT  trnurTUMS 

t«JCCrC3    TO    OTNAMIC     L040in«    nT    414    •k4ST    4no 

•4ri*  I4VCS  nCi>c*4Tto  fMOr  nuCLC4<  (■•ktsfon*. 

P<  JIV.     IJ 


Tta 

L    T««Tt 


*4Ul-ir4C0ut'.CV    4K.D    •.fOfcOACOUSTIC     4nTrn^4 

nOutkltl   TirMaiuuts   1u   i>n-«ovt  nooCLina   rrcn- 
nl^MCS    l<   a*OCK    Tn4T    TtaTllit   M4T   ic    4CC'>n«t.t si«n 
on  ruLL  K41I  nuotL<  •4iMin  tnan  (ITm  ruLL  K4LC 

STaTCns.       f4ClLlTll«    4.*J    P4TUII4LS. 

4»-tM  aM  Jt«.    a 


•«cnus 

ruu«TaiiT  4T 

TMCanCT|r4L   4no  f  >r4.«lntnT4L   STviOICk  ««  nb4M* 
T4MV  cnTnv  >CM4ac"  ron  •4as  4no  vcnus. 
M  01*.   It 


•VIMATIM 

naaHMie  anabTai* 

oc*CLOmrnT  or  ntTxuu  foa  utTta^inlna  oclocitt 
•^TtnTi4i.  rna  so«^«i  ncco  licntiiTco  av  ntiTi 
cii«CM.4a  CTt  inut*  iith  migio  cno  f4CCS>   4-ai 
tt^ruTi^M  rune  •4u|>l  harmonic   vl»44Tian4  gni- 
'wtPLV  tvca  114  cn.iMMiC4k  suar4cc. 
aai  di*.  as 


•*iauK* 

0IK4Mt 

CCWTICi    SCHOLUblCt    4nO   BluCMCnlC4l.    tT'KIUS 

on  via4i.  i^^urion  4no  LTS«iacnit4Tl0N. 
N  ai*.   I* 


•VtaCMITT 
l«T4i,t 

irrtcT  or  04iot   inrvMMIts  on  THt  viK'^siTt 
or   p^kTen  ilnc.   4kuninon.   CAoniun  4i«l  4NTt'«>nTi 
m4Ntk4TI0n  or  rontlfen  xCStAncn. 
a*>l««  aM  III*.  IT 


•vlTaniN  ■  eoi»i.M 
rMTtiacM* 

4n  4<t4kTSis  ur  r4CTant  n4*ina  rxiC>4Cio- 
Liu  4Cti*|Tt  in  4i<raic4n  oiits  ■4t  n40C. 
M   IM  Mt  III*.    I* 


•aaaniM  «T«Tcnt 
CONTtninaTion 

o€*tkomfnT  or 

INkLUUI  M    4    nil4k 

tnAina  1ILS. 
4O-4«0  a«« 


WBA-  SM 


tk&CTa««4*Nt.Tik  cain>4TiatkiTT  -  TCCHniett. 
n4n4acn(nTi  a4n.aT4  auijahcc  suasvsTcn. 
aas  III*,  la 


••caTMca  roaccaatiM 
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SO  Oiv.     I 


•aC4Ti«R  roacC4MlM 
TNCoa* 

4  aTvioT  caNCi.nnt.r  airH  thk  co-«in«TioN  or 
ST4TltTIC4k  4nu  nvtwnic   4srccis  nr   •C4THC4 
roMfC4STin6  IN  4  cOMcnt.,T  4n4kTTic4k  nimck. 
M  Jl*.     a 


tl«HTLClMCM 

4rT|TUM* 

tCI«HTklss  XMii     T>«.  roMlalkITT  or  nOnr 
aOTATIOM  av  kinn  Mii>|r<jk4Tion. 
*0-«M   IM  III*.    1* 


•BCkOINt 


a  mtiauncvT  sviT'n 

OCTtCTIW    roa    4I4>«4fT 


aaTta  MPPkK* 
iWkTcat 

Punirie4T|0H  or  uaint  4S  «4Tf4  sur»kT  it 
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fikH4n<iC.   4rsoMrTiON-   440  jlsinrccTio. 
ae-noo  aaT  oiv.   ■• 

■4  Tea  TwnKkS 
ocaiM 

Tunnck  i>esi«n  fu*  ntcT|kInt4*  cxcTTf   'kO* 
t>naineNTs  on  cTkikOCH  n»46t   s'xc'it  i}«4'i  4nu 
fko*  ST«aiklTT  TxtoTT  jr  coutiTc  rk<»«. 
40-aM  94*  aiv.    • 


aTta  V4»oa 

KTtCTIOH 

•  STuoT  nr  Hihn  AkTiTuoc  •4Tea-<4ran  tk- 
TicTonsi  atr<i4CTo<«T(ns>  »<ranonrTt«s>  ltc. 
M  Jl*.     a 


••4*c  TaaniHiMlaN 

THCoav 
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Technical 


1.    AIRCRAFT  AND  FL 
EQUIPMENT 


AD- 299  525     Oiv.   1 
(TISTVLSK)  OTS  price  $J,.60 

Air  Force  Sytteas  Comand,  Nashingto 
MONTHLY  MAINTENANCE  SUMMARY  FOR  FEBRl 
1963.  41p.  incl.  illui.  (RCS  AFSC-K- 

Unc lastif ied 


DESCRIPTORS:  "Airplanes.  Jet  figh 
training  planes.  Transport  planes, 
planes.  Jet  planes,  Maintenance. 


D.  C. 

ilRY  1963. 

:  )port 

i!rs.  Jet 
'anker 


AD-299  618     Di».   1 
(TISTA/GEC)  OTS  price  $1 , 


60 


ElS 


Foreign  Tech.  Div..  Air  Force  Systea 
Vright-Patterson  Air  Force  Base,  Ohi 
DETERMINING  OPTIMUM  GEOMETRIC  PARAM 
AVIATION  CONSTRUCTION, 
by  I.  I.  Drakin.  7  Feb  63.  12p.  (Tra 
FTD-TT-62-1717  fro«  Russian  periodic 
Vysshikh  Uchebnykh  Zavedeniy.  Aviatsi 
Tekhnika,  Nr.  1,  pp.  66-74,  1962) 

Unclassified 


t( port 


DESCRIPTORS!  "Airfraaes,  Effectiv 
Propulsion,  Reight,  Partial  differ 
tions.  Flight  paths,  Aerodynaaic  c 
istics.    Design. 


AO-299    622 
(TISTA/GEC) 


Div.       1 
OTS    price    |1 


10 


Foreign   Tech.    Div.,    Air    Force   Systea 
Mr ight-Patterson    Air    Force    Base,    Ohi 
THE    FUTURE    OF   AVIATION. 
7   Mar    63.    4p.       (Trans,    no.    FTD-TT-63 
Russian    newspaper,    izvestiya.    p.    I, 

Unclassified 

DESCRIPTORS:       "Hypersonic    planes,    I 
opinion.    Design. 


AD-299    623  Oiv.       1,    25 

(TISTA/GEC)    OTS    price    $1.10 

Foreign  Tech.  Div.,  Air  Force  Systeas 
■right-Patterson  Air  Force  Base,  Ohio 
THE  FIGHT  AGAINST  AIRPLANE  FATIGUE 
by  V.  Bolotin.  28  Mar  63,  2p.  (Tran 
TT-62-1912    froa   Sport    Si    Tehnica,    No 

Uaclassi  fied 


OESCRIPTORSs      "Jet    engine    noise,    "A 
Sonic    fatigue. 

AD-299   670  Div.       1 

(TISTA/GEC)    OTS   price    $1.10 

Foreign    Tech.    Div.,    Air   Force    Systeas   Coaaand, 

Vright-Patterson    Air   Force    Base,    Ohio 

A   SENSITIVE    ELEMENT   FOR   A    SELF-CONTAINED    CONTROL 


Abstract 


GHT 


Coaaand, 
RS    OF 


■  0. 

1 ,    Izvestiya 
«innaya 


ess, 

tial    equa- 
racter- 


Coaaand, 


156  froa 
:  Jan  63) 
report 

ubl  ic 


Coaaand , 


I.    no.    FTD- 
H.    1p.    1962) 
bort 

rfraaes , 


r  f 


Bulletin 


SYSTEM, 

by    A.    I.    Ivanchenko.       12    Mar    63.    4p .     incl.     illus, 
(Trans,    no.    FTD-TT-62-1896    froa   Soviet    Patent 
Nr.    U6057    (722318/26)    18    Mar   61) 

Unclassified    report 

DESCRIPTORS:      "Flight    control    systeas.    Gyro 
stabilizers.  ' 


AD-ilOO   231  Div.       1,9 

(TISTA/GEC)    OTS   price    $4.60 

Aeronautical    Systeas   Div.,    Air    Force   Systeas 

Coaaand,    Wright-Patterson    Air    Force    Base,    Ohio. 

FLIGHT    VIBRATION   SURVEY    OF    F-101A    AIRCRAFT. 

Rept.    for    1    Aug-10   Oct    57, 

by   Charles   E.    Thoaas.    May    61,    39p.     (ASD    technical 

note  no.  61-60) 

(ProJ.  1309) 

Unclassified  report 

DESCRIPTORS!   "Jet  fighters.  Flight  testing. 
Turbojet  engines.  Vibration. 


AD-400  232      Div.   1,9 
(TISTA/GEC)  OTS  price  $4.60 

Aeronautical  Systems  Div.,  Air  Force  Systeas 

Coaaand,  Nr ight-Patterson  Air  Force  Base,  Ohio. 

FLIGHT  VIBRATION  SURVEY  OF  F-100C-1  AIRCRAFT. 

Rept.  for  22  Mar-24  May  57, 

by  Charles  E.  Thoaas.  May  61,  37p.  (ASD  technical 

note  no.  6I-61) 

(ProJ.  1309) 

Unclassified  report 

DESCRIPTORS!   "Jet  fighters.  Flight  testing. 
Turbojet  engines.  Vibration. 


AD-4OO  324     Div.   1,  30 
(TISTA/VGM)  OTS  price  $3.60 

General  Dynaaics/Convair ,  San  Diego,  Calif 
DEVELOPMENT  OF  A  HIGH-TEMPERATURE,  NUCLEAR -RADIA- 
TION-RESISTANT PNEUMATIC  POMER  SYSTEM  FOR  FLIGHT 
VEHICLES. 

Quarterly  rept.,  25  Dee  62-24  Mar  63. 
24  Mar  63.  31p.  incl.  illas.  tables.  1  ref. 
(Rept.  no.  GDC-63-O68) 
(Contract  AF  33(616)7582)   • 

Uaclassified  report 

DESCRIPTORS:   "Pneuaatic  systeas,  "Super- 
sonic planes.  Rotary  coapressors,  Coapressors, 
Turbo-raajets,  Coapressor  rotors.  Pressure 
regulators.  Gas  bearings.  Gas  seals.  By-past 
valves.  High  teaperature  research.  Nuclear 
energy.  Radiation  daaage.  Control  systeas. 
Turbines,  Electric  power  production,  Aero- 
dynaaic control  surfaces. 

Future  flight  vehicles  will  be  subjected  to  ex- 
treae  theraal  environments.   A  prograa  to  design, 
develop  and  test  a  typical  pneuaatic  systea  cap-' 
able  of  operating  under  wide  teaperature  excur- 
sions while  in  the  presence  of  nuclear  radiatioa 


Division  2  -  ASTRONOMY,    GEOPHYSICS  AMD  GEOGRAPHY 


is  described.   Effort  is  directed  toward  the 
dcvelopaeat  aad  testiag  of  a  closed,  high-pres- 
sare  paeaaatic  systea  for  poweriag  aerodyaaaic 
coatrels.   A  raa-air  t urbiae-dr i ven  coapressor 
was  selected  as  the  aost  feasible  paeuaatic 
power  soarce.   Other  eoapoaeats  uader  develop- 
aeat  iaclade  a  rotary  actaator  aad  servo  control 
valve,  pressare  regulator,  relief  valve,  accua- 
alator,  filter,  check  valve.   The  experiaental 
developaeat  of  coapoaents  for  the high-teaperat ure 
paeuaatic  systea  is  contiauing.   Preliaiaary  ex- 
periaeatal  developaeat  of  the  coapressor  was 
coapleted.   Testiag  of  the  gas-lubricated  Jouraal 
beariag  at  speeds  of  71,A00  rpa  (sarface  of 
7.030  laches/ secoad)  is  covered.   One  actaator 
aad  servo  valva  aadergoiag  preliaiaary  testing. 
Three  accaaulators  were  welded  successfully  us- 
iag  the  electron  bram  process.   (Author) 


AD-400  555      Div.   1 
(TISTB/LIH)  OTS  price  $1.10 

Forciga  Tech.  Div.,  Air  Force  Systeas  Coaaand, 
Mright-Patterson  Air  Force  Base,  Ohio. 
THO  STAGES  INTO  THE  SKY. 

by  V.  Krivosheyev  aad  Bor.  Seaenov.  11  Nar  63, 
7p.  (Traas.  ao.  FTD-TT- 62-1 673  froa  Russian 
Newspaper,  Iivcstiya.  Septeaber  16,  1p.,  1962) 

Uaclassified  report 

DESCRIPTORS:   "Aeroaaut ics .  Flight,  High 
altitude.  Pilots.  Stratosphere,  Flight  speeds. 


AD-400  570      Div.   1,  19 
(TISTA/GEC)  OTS  price  $2.60 

Aereaaatical  Electroaic  aad  Electrical  Lab., 
Naval  Air  Developaeat  Center,  Johnsville,  Pa. 
A  GAMMA  GUIDANCE  SYSTEM  FOA  HELICOPTER  FLIGHT- 
FORMATION  control;        V 
Technical  aote, 

by  G.  E.  Milcox.   26  Mar  63,  13p.   (Rept.  no. 
NADC-EL-N6301) 

Uaclassified  report 

DESCRIPTORS!   •Helicopters.  *Gaana  counters. 
All-weather  aviation.  Feasibility  studies, 
Foraatioa  flight.  Guidance. 


AD-^00  701      Div.   1 
(TISTA/GEC)  OTS  price  $1.10 

Allied  Research  Associates  Inc.,  Concord,  Mass. 

THE  DESIGN  AND  DEVELOPMENT  OF  AN  INERTIAL 

ALTITUDE  SYSTEM. 

Progress  rept:  no.  33.  1  Sep-30  Sep  62, 

by  Hans  M.  Aschaf feaburg.   Sep  62,  6p.   (Rept. 

BO.  17;  Docuaent  ao.  ARA-1079; 

(Coatract  DA  10-020-501-ORD-5066) 

Unclassified  report 

OESCP.IPTORSt   •Altiaeters,  Design,  Tests. 
Giabals.  Flight  instruaeats.  Gyroscopes. 


AO-iiOO  960     Div.   1,  2,  33 
(TlSTA/VGi)  OTS  price  $21.00 

Bollay,  E.,  Associates.  Inc.,  Santa  Barbara, 
Calif. 

ECONOMIC  IMPACT  OF  NEATHEK  INFOKUATION  ON  AVIA- 
TION OPERATIONS. 
Final  rept. , 

by  Eugene  Bollay.   30  Sep  62,   1v.  incl.  illus. 
tables. 
(Contract  FAA/BRD-^10;  Proj.  151-1S) 

Unclassified  report 


0E!>CR1PTUKS:   •Meather  forecasting.  "Air 
traffic  control  systeas.  Aviation  safety, 
Econoaics,  Aviation  accidents,  Aviation  in- 
Jaries.  Air  t ransporat ion.  Scheduling,  Costs, 
Effectiveness,  Operations  research.  Civil 
aviatioa,  Meather  coaauaicat ioas . 
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2.    ASTRONOMY,    GEOPHYSICS  AND 
GEOGRAPHY 


AD-279  ^60 
(TISTA/VGM) 


Div.   2,  6 
OTS  price  t1.10 


Space  Technology  Labs.,  lac,  Kedondo  Beach, 
Calif. 

PKOBABLE  DIMENSIONS  OF  ROUGHNESS  OF  LUNAR  MICRO- 
TOPOGRAPHY  (VEROYATNYE  RAZMERY  NEROVNOSTEI 
MIKRORELEFA  LUNNOI  POVERKHNOSTI ) , 
by  N.  N.  Sytenskaya.   Mar  62,  7p.  incl.  tables. 
8  refs.  (Trans,  no.  9990-6C37-NU-000 ;  Series 
rept.  no,  65  froa  Izvestiya  Koaissii  Po  Fizike 
Planet.  Kharkov,  no.  1.  pp.  81-84,  1959,  Acad, 
Sei.  USSR,  Astron.  Council) 

Unclassified  report 

DESCRIPTORS;   •Moon,  Terrain,  Reflection, 
Radar  reflections.  Optical  properties,  Meas- 
ureaent,  Photoaeters,  Astronomical  data. 
Albedo  (Astronoay) ,  Surface  properties. 

An  evaluation  is  aade  of  the  dimensions  of  alcr'o- 
features  of  the  lunar  surface  by  comparing  the 
characteristics  of  radiation  reflected  by  the 
lunar  surface  in  the  optical  range  (considerable 
roughness)  with  that  in  the  decimeter  range 
(specular  reflection}.   M^an  dimensions  of  rough- 
ness appear  to  be  on  the  order  of  several  milli- 
leters  or  centimeters.   'Author" 

AD-280  333         Div.   2.  2L, 
(TISTA/VGM)  OTS  price  $1.10 

Manchester  U.  (Gt.  Brit.). 

RESEARCH    STUDY   AND    DEVELOPMENT    OF    1    METRE-MIRROR 

FOR    MOON    TRACKING    AND    PHOTOGRAPHY. 

Annual    suaaary    rept.    no.    1, 

by  Z.  Kopal.   Nov  61 ,  2p. 

(Contract  AF  61 (052)^00) 

(AFCRL-62-403)  Unclassified  report 

DESCRIPTORS:   •Mirrors.  "Telescopes,  Moon, 
Research  progran  administration.  Astronomical 
cameras,  Optical  tracking,  Construction, 
Mirrors. 


AD-280  578      Div.   2.  2/, 
(TISTA/VGW)  OTS  price  $1.10 

Aerospace  Inforaation  Div.,  hash.,  D.  C. 
LUNAR  SURFACE. 

29  Mar  62,  2p.   (AID  rept.  no.  62-37;  suppU- 
aent  to  AID  rept.  no.  hl-U   AD-275  255) 

Unclassified  report 


ASTRONOl 


DESCRIPTORS:  'Moon,  Rock  (Geology) 
Optical  properties,  Porosity,  Albed 
aess.  Reviews,  Astronoaical  data,  P 
graphic  analysis.  Surface  propertic 

The  state  of  Soviet  research  on  the  s 
the  lunar  surface  (both  near  and  far 
the  contributions  of  individual  inves 
are  reviewed.   (Author) 


AD-281  038     Div.   2,  12 
(TISTA/FRL)  OTS  price  lU.OO 

Aeronautical  Research  Labs.  (AustraliU) 
LUNAR  RESEARCH  FLIGHT  STUDIES  ASTROPntfelCAL 
MEASUREMENTS. 

Johnson  and  others,  h 5  July  59. 

tables.  27  refs.  (Pu  i.    no. 


by  Montgoaery  H. 

1v.  incl.  illus. 

U-501) 

(Proj.  no.  7811) 

(AFSMC-TR-59-37, 


vol.  1) 


Unclassified  r  > 


DESCRIPTORS:  •Lunar  environment, 
•Lunar  probes.  Landings,  Tracking 
Balloons,  Magnetic  fields.  Measurem 
Infrared  detectors,  Radioactivity, 
cence.  Atmosphere,  Lunar  satellites 
wind.  Astronomical  cameras,  Photogr 
analysis.  Resolution,  Reflection,  A 
Ins truaentation.  Scientific  researc 
properties,  Astrophysics. 


ik-1 

1<  f  SI 


The  purpose  of  this  study  was  to  outl 
general  way  the  basic  scientific  prob 
questions  concerning  the  moon  and  par 
to  indicate  how  a  lunar  research  vehi 
applied  to  such  investigations.   Area 
were  the  following:   (1)  an  optical 
tracking  a  lunar  research  vehicle  in 
the  use  of  ref lee  tor i zed  plastic  ball 
and  launched  in  sequence  during  the  c 
flight  for  making  measurements,  (2) 
of  the  magnetic  field  existing  betwee 
and  the  moon.  (3)  measurement  of  luna 
radiation  by  means  of  lunar  satellite 
vide  information  as  to  the  lunar  surf 
tures,  sub-surface  temperatures,  dust 
thickness,  and  surface  characteristic 
measurement  of  the  lunar  radioactivit 
valuable  information  about  the  composition  _. 
moon's  crust.  (5)  fluorescence  measureinent  s  to 
aid  ia  identification  of  the  surface  atterials 
and,  if  specific  areas  exhibit  fluorescence,  to 

possibly  be  useful  for  guidance,  (6)  tjhe 

atmosphere,  (7)  solar  winds,  and  (8) 
photography.   (Author) 

AD-299  425        Div.   2 
(TISTP/FR)  OTS  price  $12.00 

Naval  Underwater  Ordnance  Station,  Neiiiort,  R.  I. 
OCEANOGRAPHIC  DATA  REPORT.  TONGUE  OF  I  BE  OCEAN, 
BAHAMAS.  RESEARCH  VESSEL  H.  C,  HAYES,  NUOS 
CRUISE  3,  MARCH  1Qc2, 
by  D.  H.  Shonting.  G.  S.  Cook,  and  C.  l|.  Morey. 
Mar  63,  1v.   (NUOS  Contec  no.  349 

Uaclais  if  ie(4  report 
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DESCRIPTORS:       "Oceanograph ic    data. 
Temperature,    Bathythermograph    data. 
Density,    Sound    transmission,    Velocit 
finding.    Meteorological    parameters. 


AD-299   429  Div.      2 

(TISTP/MH)    OTS   price   $7.60 

Scripps    Institution   of   Oceanography.    I 

Calif.,    La    Jolla. 

'^'■PANir    RESEARCH    AT    SCRIPPS    IN.STITITION 


C( 


eans, 
^al in  ity. 
Depth 


Of 

OF 


OCEANOGRAPHY.       SPONSORED    BY   THE    OFFICE    OF    NAVAL 

RESEARCH. 

Progress  rept,  for  1961-62. 

1  Mar  63,  70p,  incl.  illus.   (SIO  reference  no. 

63-7) 

(Contract    Nonr-2216) 

Unclassified    report 

DESCRIPTORS:       •Oceanology,    Ocean    currents. 
Geochemistry,    Ocean    bottom.    Marine    biology. 
Sed  iaent  at  ion. 


AD-299   462  Div.      2 

(TISTP/MH)    OTS    price   $1.60 


Mi  nzner . 
GCA   tech- 


Geophysics    Corp.    of   America,    Bedford,    Mass. 

A    POLYNOMIAL   FIT    TO   THE    DEFINING    POINTS    FOR 

MEAN    MOLECULAR    WEIGHT    IN   THE    1962    U.S.    STANDARD 

ATMOSPHERE, 

by    Lennart    R.    Peterson    and   Raymond   A. 

Feb   63,    I5p.    (Scientific    rept.    no.    2; 

nical  rept.  no.  63-4-A) 

(Contract  AF  19(628)1633,  Proj.  7673) 

(AFCRL-63-298)  Unclassified  report 

DESCRIPTORS:   •Molecular  weight,  •Upper 
atmosphere,  "Curve  fitting,  Standards. 
Polynom  ial s . 


AD-299  463         Div.   2 
(TISTP/JM)  OTS  price  $1.60 


Geophysics  Corp.  of  Aaerica,  Bedford,  Mass. 
NOTE  ON  EQUATIONS  FOR  COMPUTING  NUMBER  DENSITY 
RATIOS  FROM  TEMPERATURE  PROFILES, 
by  Lennart  R.  Peterson,  Rayaond  A.  Minzner.  and 
Richard  H.  Harrison.  Feb  63,  16p.  (Scientific 
rept.  nq,  1;  GCA  technical  rept,  no.  63-2-A) 
(Contract  AF  19(628)1633,  Proj.  7673) 
(AFCRL-63-297)    .        Uaclassified  report 

DESCRIPTORS:   *Atmospheric  temperature.  Linear 
systems.  Equations,  Density. 


AO-29''  468      Div.   2.  12 
(TISTA/GEC)  OTS  price  $3.60 

Army  Missile  Command.  Redstone  Arsonal,  Hunts- 

V  i  1  le  ,  Ala. 

ATMOSPHERIC  ENVIRONMENT  FOR  PERSHING  MISSILE-354, 

by  H.  D.  Bagley  and  Novella  S.  Billions. 

22  Jan  63.  27p.  (Rept.  no.  RR  TR  C3-3) 

Unclassified    report 

DESCRIPTORS:       •Guided    missiles    (Surface    to    sur- 
face).   •Stratosphere,    Atmosphere.    Mind, 
Launching,    Meteorology. 


AD-299   473  Oiv.       2 

(TISTP/FR)    OTS   price   ^15. 50 

Inter-Range    Instrumentation   Group,    White   Sands 
Missile   Range,    N.    Mex. 

DATA    REPORTS    Or    THE   METEOROLOGICAL   ROCKET    NET- 
WORK   FIRINGS.       VOLUME    X.       WINTER    1961-62    FIRINGS. 
Feb   63,    1v.       (IRIG   document    no.    109-62) 

Unclassified   report 

DESCRIPTORS:      •Meteorological    parameters. 
High    altitude.    Stratosphere,    Sounding    rockets. 
Mind.    Atmospheric    temperature,    Baronetric 
pres  sure. 


AD-299   489  Uiv.       2 

(TISTP/FH)    OTS   price  $3.60 

Iowa    State   U. ,    Iowa   City. 

TIMK    VARIATIONS    Of     INTENSITY    IN    TH";    EA.ITH'S    INNER 


Division  2  -  ASTRONOMY,    GEOPHYSICS  AND  GBOC^APHY 


lAOIATION   ZONE  -    OCTOBER    1959   THROUGH   DECEMBER 

I960. 

ky  Gaid*  Pissclla.   Feb  62.  61p.   (Kept.  no. 

SD1-62-1) 

(Ccatract  N9oiir-93303  aad  Contract  NAS«-17) 

Unclaiflfied  r«p»rt 

DCSCRIROaSi   "Vaa  Alloa  radiation  bolt, 
latoaalty,  Porlodlc  variation!.  Statistical 
aaalyals,  Golgor  coantors,  Scleatlflc 
•atollltos. 


AI)-299  515     Di».   2 
(TISTP/FI)  OTS  price  $1.60 

Ceephydcal  last.,  U.  of  Alaska,  College. 
HIGH  LATITUDE  GEOPHYSICAL  DATA. 
Jaa  63.    p.   (>opt.  no.  UAG-C  30) 

Unclassifiod  report 

DESCRIPTORS:   •Kartk.  'Electric  currents. 
'Extraterrestrial  radio  Moves.  'Terrestrial 
■agaetisa,  Absorptioa,  loaospkere.  Periodic 
variatioBS,  Tables. 


AD-299  588     Div.   2 
(TISTP/FR)  OTS  price  $2.60 

Araoar  Researck  Foaadatioa,  Ckicago.  111. 
INVESTIGATION  OF  TECHNIQOES  FOR  THE  REMOVAL  OF 
ELECTRONS  IN  THE  ripPER  ATMOSPHERE. 

riaal  rept..  1  Dec  b1-31  Dec  62, 

by  Robert  D.  Sears.  31  Dec  62.  23p.  (Repi.  no. 

AIF-A20i-3) 

(Contract  AF  19(628)316.  Proj.  A204) 

(AFCRL-63-52)  Uaelassified  report 

DESCRIPTORS:   'loaospkere.  'Electrons,  lonisa- 
tiea,  Energy.  Density,  Solar  radiation. 


AD- 299   590  Div.      2 

(TlSTP/FR)    OTS    price    $3.60 

RAND  Corp.,    Saata    Monies,    Calif. 

A    MODEL   OF   THE    ANNUAL   TEMPERATURE    VARIATIONS   AT 

30   DEGREES    N   AND    60   DEGREES    N    BETWEEN    30    AND 

50   KM. 

by   E.    S.    Batten.    Mar   63.    32p.    (Meao.    ao.    RM- 

3564-PR) 

(Contract   AF   ^9(638)700,    Proj.    RAND] 

Uaelassified   report 

DESCRIPTORS:      'Ataospkeric    teaperature. 
Stratospkere.    Periodic    variations.    Statistical 
aaalysis,    Haraonic    analysis. 


AO-299    62^  Div.      2,    25 

(TISTA/V6N)    OTS   price   11.60 

Foreign    Teck.    Div.,    Air   Force    Systeas    Coaaand, 
Mright-Pat terson    Air   Force   Base,    Okie. 
SPECTROPHOTOMETRY    OF    THE   LUNAR    SURFACE    (Spektro- 
fotoaetriya    Poverkknosti    Luny) , 
by    V.    G.    Teyfel.    26  Feb   63.    lOp.    (Trans,    a*. 
FTD-TT-63-10    froa   Avtoreferat    Dissirtatsii    Na 
Soiskaniye   Uckenoy    Stepeni    Kandidata    Fiziko- 
■ateaatickeskikk    Nauk,    Leningrad,    p.    3-10.    196o) 

Unclassified    report 

DESCRIPTORS:      'Moon,    Surface    properties. 
Spectrophot oaeters ,    Spec t rograpki c    caaeras. 
Spectroscopy,    Coloriaetry. 


AD-299    680  Div.       2 

(TISTP/FR)    OTS    price    $3.60 

Geotecknical    Corp..    Garland.    Tex. 

CIMARRON. 

15  June  62,  1v.  incl.  illus.  tables.  A   refs. 

(Rept.  ao.  NP-12339) 

(Contract  AF  33(600)^1694.  Proj.  VT/074) 

Unclassified  report 

DESCRIPTORS:   'Seisaic  Msves,  Underground 
explosions,  Seisaologi cal  statioas. 

Data  originally  presented  in  tke  Preliainary  Re- 


port on  CIMARRON 
principal  pkases 
aentioned  in  the 
analysed  and  the 
aere  coapared  to 


is  revised  and  extended.   Tke 
generated  by  the  afterskock. 
preliainary  report,  were 
travel  tiaes  and  aaplitudes 
those  generated  by  the  aain 
event.   The  interpretation  of  the  data  has  been 
kept  to  a  ainiaua  and  should  be  considered  as 
suggestions  for  further  i nves t i gat i oa  rather  tkav 
as  conclusions.   (Author) 


AD-299  776     Div.   2 
(TISTP/JM)  OTS  price  $1.10 

Air  Heather  Service,  Scott  Air  Force  Base,  111 
THE  CLIMATOtOGICAL  HIND  AND  HIND  VARIABILITY 
BETHEEN  150.000  AND  200,000  FEET, 
by  Herbert  S.  Appleaan.  Mar  63,  6p.  (Technical 
rept .  no .  166) 

Unclassified  report 


DESCRIPTORS: 
Cl iaatology . 


'Hiad,  Velocity.  Upper  ataosphere, 


AD-299  839        Div.   2 
(TISTP/JH)  OTS  price  $1.10 

Space  Sciences  La-b.,  U.  of  Calif.,  Berkeley. 

ON  THE  CHARACTERISTICS  OF  DISTANT  COMETS, 

by  Michael  J.  S.  Belton,  John  C.  Braadt  and 

Paul  M.  Hodge.   1962.  6p.  lacl.  illus.  U  refs. 

(Technical  rept.  ao.  1) 

(Grant  Near  (G)-00051,  Proj.  NR  0^6  796) 

Unclassified  report 

DESCRIPTORS:   'Coaets,  Trajectories,  Space 
probes,  Astronoaical  data.  Configuration. 

The  conclusions  of  an  article  by  Donn  on  the 
characteristics  of  distant  coaets  are  discussed 
critically.   It  is  shown  that  while  his  argu- 
aents  concerning  tke  coaposition  of  tke  tails 
and  tkeir  curvature  and  orientation  are  separate- 
ly adaissible  they  are  autually  contradictory. 
It  is  concluded  that  the  case  for  Brandt's  use 
of  these  tails  in  probing  tke  interplaaetary 
aediua  is  strengtkened  and  tkat  kis  arguaents 
for  a  transition  region  between  the  solar  wind 
and  tke  solar  breeze  at  2  A.  U.  are  reinforced. 
(Autkor) 


AD-299  8^2      Div.  2,    ^ 
(TISTM/AMS)  OTS  price  $1.60 

Pennsylvania  State  U.  Mineral  Industries  Experi- 

aent  Station,  University  Park. 

HIGH  PRESSURE  STUDIES  OF  THE  SYSTEM  Ge02-Si02. 

by  H.  S.  Miller,  F.  Dachille,  and  R.  Roy. 

30  Jaa  63,  15p.  iacl.  illus.  tables,  6  refs. 

(Technical  rept.  no.  8) 

(Contract  Noar-65620) 

Uaelassified  report 


DESCRIPTBRS:  •Minerals.  •Phase  stujl 
pressure  research,  Germaniun  coiapou  i 
con  conpounds.  Oxides,  Dioxides,  Or ^ 
lion.  Quartz,  Annlog  systems.  Press  i 
perature.  High  temperature  researck 

Isothermal  studies  of  the  system  GE02 
high  pressures  were  made.  These  obse  • 
were  aade  on  runs  carried  out  in  oppo i 
apparatus.  In  addition,  soae  of  the  li 
runs  of  Shafer  and  Roy  were  repeated  i 
aade  in  order  to  complete  the  pressure 
t ure-coapos i t ion  representation  of  the 
lationships  existing  in  the  system.  I 
grams  are  presented 

AD-299  962     Div.   2,  8 
aiSTP/JM)  OTS  price  $2.60 


ASTRONOMy,   GEOPHYSICS  AND  GEOGRAPHY  -  Division  2 

all.       •PhaxB      ctutlin.  VUioU  >n      inn      r.r.  r  r.  ■ 


Allied  Research  Associates  Inc.,  Conct 
SVNOPTIC  INTERPRETATIONS  AND  HEAT  BAL^^C 
DETERMINATION  KROH  TIROS  II  RADIATION 
by  Raymond  Hexler.   ^  Jan  t ,  .  Z:,p.       v 
rept .  no.  1 J 

^Contract  AF  19(628)^29.  Proj.  ■<."?. 
lAKCRL  b3-247)         Unclassified  re| 


J( 


DESCRIPTORS:   'Meteorological  satelJ 
'Infrared  radiation,  Heat  transfer, 
measurement  systems.  Reliability,  In 


AD-^^T  97' 

aisTP/jw; 


OTS 


Div. 
price 


2 
$8 


60 


OF  SELECTED  AIEAS  IN 


Chicago   U . ,     III. 

MESOMETEOROLOr.lCAL    STLDV 

rilt    INITEU    STAVES. 

l-in*l  rept.,  1  Sep  c1-3C  Nov  tZ 

by  Henry  A.  Brown  and  Hilliaa  D.  Bonneh 

)C   Nov  62.  5Cp. 

(Contract  DA  3t-0:<'J-sc-88«  32; 

t'nc  I  ass  i  f  ied  rek 


DESCRIPTORS:   'Meteorology,  Moisture 
ture.  Wind,  Atmospheric  motion.  Netw 


AD-2^9  '^88 
;T1STP/MB; 


OTS 


Div. 
price 


2, 

$i. 


New  York  U . .  Coll.  of  Engineering.  N 
PROBABILISTIC  DYNAMICS. 
Kinal  rept.  ^and  accoapanying  docuaent 
by  Max  A.  Koodbury.   .^0  June  c2.  ■  1p. 
ijContract  AF  1 9vc04;it981  ,  Proj.  8c28 
^AKCRL  t2-11U)         Unclassified  reUorl 


DESCRIPTORS:  'Weather  forecasting, 
phere  aodels.  Statistical  analysis. 
Dynamics.  Probability,  Theory. 


AO-299  992 

^tistp/fem; 


Div.   2,  8 
OTS  price  $6.60 


Ionosphere  Research  Lab.,  Pennsylvania 

L . ,  In  i vers  i  ty  Park . 

THE  COMPOSITION  AND  STRUCTURE  OF  THE 

ATMOSPHERE. 

by  Marcel  Nicolet.  1'  May  63,  58p.  ( Sc 

rept .  no.  185 } 

.Contract  AF  19(604)^563,  Proj.  86C5) 

.AFCRL  63-289)         Unclassified  re 

DESCRIPTORS:  'Atmosphere,  'lonosphe 
Troposphere,  Tropopause,  Stratospher 
Temperature,  Pressure,  Density,  t I t r 
radiation.  Helium,  Hydrogen,  Neon,  N 
Oxygen,  Electron  density,  Atmosphere 
iunizat iun. 
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AD-299  995 
(TISTP/FR) 


OTS 


Div 
price 


2 
$5.60 


Geophysical  Inst . ,  U. 

EARTH  CURRENTS  AT  THE 

Fina I  rept  .  , 

by  V.  P.  Hessler  and  I 

39p.  illus.  tables. 

(Contract  AF  19(604)3075.  Proj 

lAFCRL  63-207)  Unclass 


of  Alaska,  Col  lege. 
AURORAL  ZONE. 

•  R.  Heacock.   Dec  62, 


8601) 
if ied  report 


DESCRIPTORS:   'Electric  currents.  Earth, 
Instrumentation,  Electrodes,  Recording  systems 
Terrestrial  aagnetisn. 


AD-400  249      Div. 
(TISTP/FR)  OTS  price 


2 
$3.60 


Johann  Wolfgang  Goethe-U.  (Geraany). 

HART  I.   THE  CONCENTRATION  OF  CHEMICAL  TRACES  IN 

GLACIER-ICE.   PART  II.   FURTHER  INVESTIGATIONS 

ON  TROPOSPHERIC  WASH-OUT. 

Annual  rept .  no .  3 , 

by  Hans-Walter  Georgii  and  Erich  Weber.   Dec  62 

1 V.  • 

(Contract  AF  61(052)249) 

(AFCRL  t)3-404)  Unclassified  report 

DESCRIPTORS:   •Ice,  'Troposphere,  Glaciers. 
Chemical  analysis.  Ammonium  compounds.  Sodium 
compounds.  Potassium  compounds,  Calcium  com- 
pounds. Sulfates,  Nitrates.  Chlorides,  Clouds 
Chemicals.  Gases,  Rainfall.  Raindrops. 
Atmospheric  condensation,  pll ,  Radioactivity. 

AD-4,Cr  322      Div.   2,  25 
(TISTP/WH)  OTS  price  $5.60 

Naval  Oceanographic  Office,  Washington,  D.  C. 
A  MARINE  MAGNETIC  SURVEY  SOUTH  OF  THE  HAWAIIAN 
ISLANDS. 

Sep  h2,  47p.  incl.  illus.  (Rept.  no.  TR-1 37) 

Unclassified  report 

DESCRIPTORS:   'Terrestrial  magnetism.  'Bathy- 
tkermograpk  data.  Magnetometers,  Oceans. 

A  detailed  shipboard  magnetic  survey  of  56.000 
square  mile  area  south  of  the  Hawaiian  Islands 
has  revealed  large  magnetic  lineations.   The 
largest  of  these  lineations  extends  for  more  than 
2"   miles  across  the  entire  survey  area.   These 
magnetic  features  suggest  the  presence  of  major 
geologic  faults  in  this  region.   (Author' 


AD-400  333 
(TISTP/WH) 


Div.   2,  2' 
OTS  price  $2.60 


C. 

OF 


rept, 


Aerospace    Information   Div.,    Washington      D 

PHENOMENA     IN    THE    I'PPER    ATMOSPHERE.       REVIEW 

SOVIET    LITERATURE. 

Monthly    rept.    no.    33    for    Jan    63. 

1?    Mar   63,    18p.    incl.    table,    15    refs,    (AID 

no.  P-63-36) 

Inc lass i f ied  report 

DESCRIPTORS:   'Electrons,  'Ionosphere,  n'an 
Allen  radiation  belts,  'Cosmic  rays,  'Ter- 
restrial magnetism,  'Atmospheric  electricity, 
•Nuclear  explosions.  Density,  Solar  radiation 
High  altitude. 

Cont  ent  s : 

Ionospheric  electron  concentrations 

Solar  radiation  and  the  ionosphere 

Van  Allen  belts  and  cosmic  rays 

Telluric  currents 

Atmospheric  electricity 

Nuclear  bursts  in  the  atmosphere 

Satellite  and  missile  data 

Arctic  and  Antarctic  communications 

.Meteorology  of  the  upper  ataosphere. 


Division.  2  -  ASTRONOMY,    GEOPHYSICS  AND  GEOGRAPHY 


AO-^OO  358     Oi»,   2.  9 
(TISTP/FEM)  OTS  prict  $^,60 

Joknt  Hopkins  U. ,  Baltiaore,  Md. 

THE  AEROOyNAMICS  OF  KASS  LOSS  AND  MASS  GAIN  OF 

STARS. 

ky  Francis  H.  Clauser.   Nov  60,  ^Sp.  i nc 1 . 

lllHS. 

(Contract  AF  49(638)^96) 

(AFOSR  IN  60-1386)      Uaclassified  report 

DESCRIPTORS:   •Aerodynaaic  characteristics, 
*Stars,  Gravity.  Interstellar  natter.  Solar 
ataospkere.  Surface  teaperature,  Kinetic 
theory.  Potential  tkeory,  Skock  waves. 
Particles,  Subsonic  flow.  Mass-energy 
relation.  * 


AO-400  360     Div,   2 
(TISTP/FEM)  OTS  price  $3.60 

General  Mills,  Inc.,  Minneapolis,  Minn. 

A  STUDY  OF  HIGH  ALTITUDE  WATER-VAPOR  DETECTORS. 

Scientific  rept.  (Final),  1  May-31  Dec  62, 

by  S.  Rokrbough.   31  Mar  63.  27p.  incl.  illus. 

tables,  5  refs.   (Rept.  ao.  2365) 

(Contract  AF  19(628)^83,  Proj.  80111) 

(AFCRL-63-407)         Unclassified  report 

DESCRIPTORS:   'Mater  vapor,  •Fliflfct.  •Balloons, 
lef ractoaeters.  Hygroaeters,  Gravinetric 
analysis,  Refractive  index,  Teaperature, 
Lauacking,  Detectors,  High  altitude. 


A  flight  to  80,700  f 
data  received  froa  s 
aater-vapor  indicate 
hygroaeters  (two  alp 
type)  aad  two  gravia 
(the  Dual  Jlolecular 
Vapor  Trap).  In  add 
fractoaeters  were  fl 
fanctloned  properly 
and  ko«  tkeir  data  c 
data  in  tke  lower  al 
data  were  obtained  o 
followed  published  d 
the  flight,  but  wand 
latter  half.  The  tw 
tioned  properly  duri 
were  erroneous  becau 
float  and  descent, 
both  grapkical  and  t 
Vapor  Trap  saapling 
expected  but  yielded 
0.01  g  per  kg  over  a 
78  ab.   (Autkor) 


t  was  conducted  to  correlate 
everal  different  types  of 
rs.   These  included  four 
ka  type  and  two  optical 
etric  water-vapor  traps 
Sieve  unit  and  Goldsaitk 
ition,  two  aicrowave  re- 
own  to  see  if  the  two  units 
under  operational  conditions 
oapared  witk  tke  kygroaeter 
titudes.   Index  of  refraction 
nly  froa  one  unit:   tkese 
ata  for  tke  first  portion  of 
ered  radically  during  tke 
0  alpka  hygroaeters  func- 
ng  ascent,  but  their  data 
se  of  cont aai nat ion  during 
Their  data  are  plotted  in 
abular  fora.   Tke  Goldsaitk 
was  at  a  slower  rate  than 
a  aixing  ratio  of  0.09  « 
n  altitude  range  of  28  to 


AD-400  501 
(TISTP/FR) 


OTS 


Div. 
price 


2 

•  26. 


00 


Foreign  Tech.  Div.,  Air  Force  Systems  Coaaand, 
Hrigkt-Patterson  Air  Force  Base,  Ohio. 
METHODS  FOR  A  DETAILED  STUDY  OF  SEISMICITV 
(METODY  DETAL'NOGO  IZUCHENIYA  SE YSMICHNOSTI ) . 
by  V.  I.  Buna.  M.  V.  Gzovskiy  and  others. 
28  Feb  63.  544p.   (Trans,  no.  FTO-TT-62-269  froa 
ladatel'stvo  Akadeaii  Nauk  SSSR.  Moska.  1960) 

Unclassified  report 

DESCRIPTORS!   •Earthquakes.  Seitaic  waves. 
Geology,  Seisaographs . 


AD-400  518 
(TISTP/FR) 


OTS 


Div. 
price 


2 
$1 


10 


Foreign  Tech.  Div.,  Air  Force  Systeas  Coaaand, 

Hrigkt-Patterson  Air  Force  Base,  Ohio. 

ATLAS  OF  THE  USSR, 

by  F.  M.  Kozlov.   27  Feb  63,  7p.   (Trans,  no. 


FT0-TT-o2-190b  froa  Russian  Periodical,  Geo- 
deziya  i  Kartograf iya.  No.  8,  pp.  ri-rS,    Aug  62) 

Unclassified  report 

DESCRIPTORS:   •Maps,  Textbooks. 


AO-iCG  5Cit 


Div 


2,  20 


,T1STP/JW}  OTS  price  $3.50 


Northrop  Space  Labs.,  Hawthorne,  Calif. 

A  SUMMARY  OF  NATURAL  PARTICULATE  RADIATION  IN 

SPACE. 

Final  rept.  on  Design  Criteria  for  Radiation 

Resistant  Flight  Control  Svsteas  for  Aerospace 

Vehicles , 

by  M.  C.  Chapaan  and  M.  R.  Morrison 

106p.   (Rept.  no.  NSL  62-80) 

(Contract  AF  33(657)7851.  Proj 

(ASD  TDR  62-606) 


Jan  63, 


8222)- 
Unclassified  report 


DESCRIPTORS:   *Space  env i ronaent a  1  conditions, 
Solar  atnosphere,  Cosnic  rays.  Radiation 
effects,  Lunar  probes.  Van  Allen  radiation 
be  I t ,  Particles. 

AD-4C0  567      Div.   2,  9 
vTISTP/JP^  OTS  price  $8.60 


Los  Ange les . 
STRATIFIED  SHEAR  FLOM , 


California  U 

INSTABILITY  OF 

Final  rept . , 

by  Jorgen  Holaboe.   Mar  63.  91p. 

(Contract  AF  19(60^)7999,  Proj.  8628) 

(AFCRL  t^-238;         Unclassified  report 

DESCRIPTORS:   •Atmosphere  aodels.  •Cyclones, 
Vortices,  Shear  stresses,  Couette  flow. 
Stability. 


AD-400  617 
(TISTA/GEC) 


Div.   2,  30 
OTS  price  $6.60 


United  Aircraft  Corp.,  East  Hartford,  Conn. 

CATEGORY  I  AND  II  TEST  REPORT  FOR  RUNMAY  VISUAL 

RANGE  COMPUTING  SETS,  AN/ FMN-1 . 

26  Feb  63,  1v.  incl.  illus.  tables,  refs.  (Rept. 

no.  NSC  E-28) 

(Contract  AF  19(626)16) 

(ESD  TDR  63-120)        Unclassified  report 

DESCRIPTORS:   'Coaputers,  'Runways,  Meteoro- 
logical instruaents.  Navigational  aids. 
Tests,  Neather  forecasting.  Display  svsteas. 
Maintenance,  Reliability  (Electronics), 
Huaan  engineering,  Landing  aids.  Range  find- 
ing. Visibility. 

Results  of  Category  I  and  II  tests  perforaed  on 
the  Aeronca  and  Olyapic  Runway  Visual  Range 
Coaputing  Sets,  aN/FMN-1,  are  reported.   A  dis- 
cussion of  the  advantages  and  disadvantages  of 
each  aodel  concept  is  included,  as  well  as  the 
results  of  each  test.   Included  also  are  the 
human  factors  engineering  review,  the  reliability 
and  maintainability  study  of  the  test  operations, 
and  test  results.   Recommendations  are  aade  for 
iaproveaent  in  the  AN/FMN-1  method  of  operation. 
(Author) 


AD-400  684      Div.   2 
(TISTP/FR)  OTS  price  $4.60 

Texas  A  and  M  Coll.,  College  Station. 

RESEARCH  ON  TROPICAL  RAINFALL  PATTERNS  AND 

ASSOCIATED  MESO-SCALE  SYSTEMS. 

by  John  F.  Griffiths  and  Walter  K.  Henry. 

25  Mar  63.  32p.  incl.  Illus.  tables  (Rept.  no.  2) 

(Contract  DA  36-039-$c-89202 ,  Proj.  no.  3A99- 

27-005-09) 

Unclassified  report 


CHEMICAL  WARFilAE 


DESCRIPTORS:   •Rainfall.  Tropical  r<i4ions. 
St  at  ist  ical  analy si  s. 
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AD-400   740  Uiv.       2 

(TISTP/FR)    OTS    price   $5. 


60 


4ass. 

SUNSPOT 


Harvard    Coll.    Observatory,    Cambridge. 

CLASSIFICATION    OF   SOLAR    PROMINENCES    FQ% 

CYCLE    NO.     19    -    1957. 

by  Donald  H.  Menzel  and  F.  Shirley  Joi^^s.  Jan  63, 

54p.   (Scientific  rept.  no.  17) 

(Contract  AF  19(604)4962.  Proj.  7649) 

(AFCRL  63-205)   Unclassified  report 

DESCRIPTORS:   'Solar  flares.  Periodijij  varia- 
tions. Classification. 

AD-400  744      D  i  v .   .: 
(TISTP/FR)  OTS  price  $8.60 

Harvard  Coll.  Observatory.  Caabridge,  Mass. 

CLASSIFICATION  OF  SOLAR  PROMINENCES  FC I  SUNSPOT 

CYCLE  NO.  1i  -  1  »5. , 

by  Donald  H.  Menzel  and  F.  Shirley  JoiJ^s.  Jan  63, 

^4p.   (Scientific  rept.  no.  16) 

(Contract  AF  10(604)4^62.  Proj.  7649) 

(AFCRL  63-200)         Unclassified  r 


DESCRIPTORS:   'Solar  flares,  Periodi 
t  ions.  Classification. 

AD-400  747      Uiv. 
(TISTP/FR)  OTS  price  $7.60 

Coastal  Studies  Inst.,  Louisiana  State 
Baton  Rouge. 

QUATERNARY  GEOLOGIC  HISTORY  OF  THE 
OF  RIO  GRANDE  DO  SUL,  BRAZIL, 
by  Patrick  J.  V.  Delaney.   I5  Dec  62, 
(Technical  rept.  no.  18,  pt .  A;  Contri 
62-6) 

(Contract  Nonr-157503,  Proj.  NH  388  00 

Unclassified  re 

DESCRIPTORS!   'Geography,  'Geology. 
Lakes,  Rivers,  Ocean  currents.  Plant 
Rock  (Geology),  Sand,  Clay. 
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3.    CHEMICAL  WARFAitt 
EQUIPMENT  AND  MATERIALS 


AD-299  716 

(tistm/sjr; 


Div 
OTS  price 


.  25 
$6.60 


Arthur  0.  Little,  Inc.,  Cambridge.  Mas 
ELECTRICAL  PHENOMrlNA  ASSOCIATED  WITH  AEROSOLS. 


-ir  i'cb  t2. 
Read  Moffett 


Final  rept . ,  15  June  tv 

by  Bernard  Vonnegut,  D. 

15  Mar  62,  60p. 

(Contract  DA  18-108-405-cal-852) 

Uaclassif ied 


and  others. 


report 


DESCRIPTORS:   "Cheaical  warfare  agents, 
•Aerosols.  Atoaizatioa,  Sprays,  Electrostatics, 
Surface  tension.  High-speed  photography.  Vapor 
pressure.  Electrical  properties. 

AD-299  982      Div.   3 
(TISTM/SJR)  OTS  price  $7.60 

Armour  Research  Foundation,  Illinois  Inst,  of 

Tech . ,  Ch  icago . 

INHIBITION  OF  FLASHING  OF  AEROSOLS. 

Final  rept.,  15  Apr  6O-I4  Apr  62, 

by  R.  Kamo  and  D.  Werle.  I4  June  b2,  1v. 

(Contract  DA  1 8-1 08-405-cal-777) 

Unclassified  report 

DESCRIPTORS!   'Chemical  warfare  agents.  "Aero- 
sols. *Flammabi 1 i t y ,  'Particle  size,  'Organic 
compounds.  Aerosol  generators.  Test  equipment, 
Metalorganic  compounds.  Iron  compounds, 
Seienides,  Inhibition. 


4.    CHEMISTRY 


AD-290   42-  Div.       4 

(TISTM/SJR)    OTS    price   $3,60 

Illinois  U. ,  Urbana. 

NUCLEAR    RELAXATION    IN    MOLECULAR    LIQUIDS   CONTAIN- 
ING   FREE    RADICALS. 

by    H.    S.    Gutowsky    and   Julia   Chow  Tai,      26    Feb   6' 
32p.       (Technical    rept.    no.    61)  ''' 

(Contract    Nonr-183413/ 

Unclassified    report 

DESCRIPTORS:       «Free    radicals,     'Organic    com- 
pounds.   Molecular    structure.    Solutions,    Flu- 
orides,   Heal    of    activation.    Nuclear   spins. 
Nuclear    magnetic    resonance.    Organic    compounds 
(Other/ . 


AD-299   453  Div.       4 

(TISTM/ODNj    OTS    price    $1.10 

Missouri    School    of   Mines    and   Metallurgy,    Rolla. 

VALENCE    EXHIBITED    BY    ZINC    AMALGAM    ANODICALLY 

DISSOLVING    IN    NITRATE    SOLUTIONS, 

by    W.    J.    James    and    G.    E.    Stoner.      1962,    7p. 

(Technical    rept.    no.    3) 

(Contract    Nonr-229603) 

Unclassified    report 

DESCRIPTORS!      'Zinc,    'Mercury    alloys.    Anodes 
(Electrolytic    cell).    Electrolytes,     Ions,    Solu- 
tions,   Nitrates,    Electrodes,    Electrolysis, 
Salts,    Sodium    compounds.     Potassium    compounds, 
Chlorides,    Sulfates,    Valence. 


AD-299   458  Div.       4,    25,    17,    U 

(TISTM/AMS)    OTS   price   $5.60 


Texas    Instruments    Inc. 


Dallas, 


THIN  FILMS  FORMED  BY  ELECTROCHEMICAL  REACTIONS. 


Division  4  -  CHEMISTRY 

Qitarterly  progreii  rept.  ■•.  2,  1  Sep-30  Nov  62, 
by  Nayne  E.  Patterson  and  Charles  L.  White. 
Feb  63,  48p.   (Rept.  no.  03-63-0^) 
:Caatract  DA  36-039-ie-90745.  ProJ.  3A99-1 5-003) 

Daelassified  report 

OESCBIPTORS:   •Tantalua,  •NlobiuH,  •Metal 
filas.  Synthetic  rubber,  Aluainun,  Surface 
properties,  Hani^f actar ing  Methods,  Aging 
^Materials],  Electrodepos it  ions ,  Prodactioa, 
Tisie,  Epoxy  plastics,  Silicone  plastics, 
Toaperature,  Nucleation,  Tantalua  coapounds. 
Oxides,  Dioxides,  Composite  Materials,  Test 
■ethods.  Controlled  ataospheres.  Coatings, 
Resistance  (Electrical),  Dielectric  filas. 
Capacitance,  Capacitors,  Resistors,  Foils, 
Glass,  Thickness,  Silicone  coapounds,  Filas, 
llectrocheaistry. 


AD-299  4.59 
(TISTM/ODN) 


Di».  U,    25 
OTS  price  $1.60 


Northwestern  U. ,  Evanston,  III. 

ELECTRICAL  CONDUCTION    IN    NONSTOICHIOMETR IC 

ALPHA-Nb205, 

by    R.    F.    Janninck    and   D.    H.    Mhitaore.      H   Mar   63, 

8p.    table,     illus.    refs.       (Technical    rept.    no.    3} 

(Contract    Nonr-1228U,    Proj.    NR    032    ^59^ 

Unclassified    report 

DESCRIPTORS:      *Niobiua    coapounds.    Electrical 
conductance.    Cryogenics,    Excitation,    Electrons, 
Experiaental    data.    Oxygen,    Ionization,    Oxides. 


AD-299    503  Div.      4 

(TISTM/ODN;    OTS    price   J1.60 

Battel  le   Meaorial    Inst.,    Coluabus,    Uhio. 

DEVELOPMENT    OF   ANALYTICAL   TECHNIQUES    FOR   THE 

DETERMINATION   OF   MINUTE   QUANTITIES    OF    SELECTED 

CLEMENTS    IN    BERYLLIUM. 

lateria   rept.    no.    U,    6  Dec    62-6    Jan   o3, 

by    M.    M.    Henry.       18    Mar   63,    I6p. 

(Contract    NOw   62-0629-c) 

Uaclassifiod    report 

DESCRIPTORS:       •BeryUiua,    Mass    spectroscopy, 
Spectrua   analyzers,    lapurities,    Surfaces, 
Sulfur,    Tables,    Sul fates ,    Low-pressure    research, 
Ions,    Cheaical    analysis. 


AD-299   6^1 
(TISTM/ODN) 


Div.      k,    U 
OTS    price    $1.60 


Foreign   Tech.    Div.,    Air   Force    Systems   Coaaand, 
Mr i ght-Pa t t e rson    Air    Forcp    Base,    Ohio. 
THE    SYNTHESIS    AND    INVESTIGATION    OF    ANTIOXIDANTS 
FOR    POVER-PRODUCING    AND   OTHER   TYPES   OF    OILS, 
by    A.    H.    Kaliyev,    6.    A.    Zeynoleva,    and    A.    B. 
Abdinova.    12    Feb    63,    lOp.     (Trans,    no.    FTD-TT- 
62-U53    froa   Prisadki    k   Maslaa    i    Toplivaa. 
Moscow,    Gos t opt ekhi zdat ,    pp.     102-109,    1961) 

Unclassified    report 

DESCRIPTORS:      •Additives,    •Antioxidants,   . 
*Oils,    *Organic    coapounds,    Cheaical    analysis. 
Oxidation,    Stability,    Oeterai nat i on ,    Phenolic 
Dlastics,    Synthesis    (Cheaittry). 


AD-299    6^8  Div.      U 

(TISTM/AM)    OTS   price    |1.60 

Foreign   Tech,    Div.,    Air   Force   Systems    Coaaand, 

iright-Pat terson    Air    Force    Base,    Ohio. 

THE    NEUTRON    METHOD    OF    ANALYSIS    FOR    DOtlON    IN 


SKARN   ORES, 

by   G.    V.    Ostrouaov.      30    Jan    63,    ICp.       (Trans,    no. 
FTD-TT-62-1567    froa    Razvedka    i    Okhrana    Nedr. 
No.    5,    pp.    36-^0,    1961) 

Unclassified    report 

DESCRIPTORS:       •Boron,    •Boron    coapounds,    •Neu- 
tron   reactions,    "Cheaical    analysis.    Neutron 
absorption,    N>-ut  ron    crnss    s<'ctions.    Neutron 
detectors,    Oros.    i<.-i dial  ion    chemistry. 

AD-299    676  Div.       4 

(TISTM/AMS)    OTS    price   $10.50 

Foreign   Tech.    Div.,    Air   Force    Systems    Command, 
Mri  ght-Pat  t  erson    Air    Force    B.i$e,    Ohio. 
ANALYTICAL    PRODUCTION    CONTROL    IN    THE    NITROGEN 
INDUSTRY. 

by   S.    S.    Markov    and   Ye.    V.    Valikova.       13    Feb   63, 
193p.    inel.    illus.    tables      (Trans,    no.    FTD-62- 
1808    froa   Anal i t cheski y   Knotrol'    Proizvodstva    v 
Azotnoy    Pr oaysh 1 ennosl i ,    No.     12,    pp.    1-229,    I960) 

Unclassi  f  i  <'A    report 

DESCRIPTORS:       •Oxidation-reduction    reactions, 
•Nitric    acid.    Test    methods,    Electrolytic    cells. 
Nitrogen    compounds,    Tetroxides,    Oxides,    Acids, 
Mixtures,    Physical    chemistry,    Chemical    analy- 
sis.   Control,    Liquids,    Standards,    Production, 
Experimental    data.    Synthesis    (Chemistry), 
Manufacturing   a<-thods. 

The    second    part    of    the    twelfth    issue    of    the    col- 
lection   Analytical    Control    of   Production    in    the 
Nitrogen    Industry    gives    an    account    of   methods 
for    analyzing    concentrated    nitric    acid,     liquid 
nitrogen    oxides    (their    hoaogeneous    and    layering 
aixtures)    with    the    use    of    the    redox    potential    of 
the    system    HN03    -    S20l^  -    H20    and    de$crib-$    ri.  t  h- 
ods    for    measuring    'his    potential.       (Author) 


AD-299    972  Div.       4 

(TISTM/ODN)    OTS    price    $1 


60 


Missouri  t' .  ,  Columbia. 

DISSOLUTION  POTENTIALS  OF  BERYLLIUM  IN  SOME 

MINERAL  ACIDS. 

by  M.  E.  Straumanis  and  D.  S. 

Feb  63.  19p.  (Technical  rept. 

(Contract  Nonr-22?c:  ■> i 


Gnanamut  hu . 
no.    1 ) 


Unclassified    report 

DESCRIPTORS:      •Beryllium.     Inorganic    acids. 
Hydrochloric    acid.    Sulfuric    acid.    Perchloric 
acid.    Electric    potential.    Solubility, 
So  1 u t  ions. 


AD-299   990  Div.       L 

(TISTM/SJR)    OTS   price  $3.60 

Keele  U.  (Gt.  Brit . ] . 

HEATS  OF  FORMATION  AND  BOND  ENERGIES  OF  ORGANO- 

METALLIC  COMPOUNDS.  n-BUTYL-L  ITHU'M ,  TRIMETHYL- 

ALUMINUM  AND  TRIETHYLALUMINUM . 

Final  rept . , 

by  Colin  T.  Mortiaer.   31  Dec  62,  31p. 

(Contract  AF  61(052)307) 

(AFOSR  ^583)  Unclassified  report 

DESCRIPTORS:  • 'Met  a  1  organ ic  compounds.  •Chemi- 
cal bonds,  'Organic  compounds,  Theraocheai st ry , 
Aluainua  coapounds,  Lithium  coapounds, 
Caloriaeters ,  Spectra  ^Infrared  .  Heal  of 
foraation,  Organic  compounds  (Other). 


AD-^no  2^2      Div.  U,    U 
(TISTM/ODN)  OTS  price  $2.6n 

Naval  Ordnance  Lab.,  Nhite  Oak,  Md . 
APPLICATION  OF  CHLOno.SII.ANE  FINISHES  TO  GLASS 


FIBERS  USfNG  THE  AZEOTROPIC  DISTILLAt 
by  Porter  N.  Erickson  and  Michael  J 
Feb  63,  1v.  (Rept.  no.  NOLTR  63-1) 

Unfilassif led  import 


DESCRIPTORS:   •Reinforcing  material 
textiles,  •Silanes.  Surfaces,  Fini 
finishing,  Water,  Adsorption,  Disti 
Laminated  plastics.  Organic  solven 
ter  plastics.  Phenolic  plastics,  E 
plastics,  Ceraaic  fibers,  Coapressi 
ties.  Processing,  Protective  treat 


*(< 


^u~^00    2^^  Div.  A,    2,  33 

(TISTM/ODN)  OTS  price  $9.10 

Onondaga  Associates  Inc.,  Lafayette, 

DEVELOPMENT  OF  INSULATING  AQUEOUS  FOA$$ 

PROTECTION  OF  ICE  SURFACES. 

Final  rept . , 

by  F.  C.  Shibel,  C.  S.  Grove,  Jr..  an 

Aidun.   Nov  62,  65p.  tables,  refs.   ( 

OA-R^-FR  110162) 

(Contract  NBy  32210;  Continuation  of 

AF  19(60^)6635) 

Unclassified  r 


(■■* 


DESCRIPTORS:   •Theraal  insulation, 
•Ice,  •Runways,  Polar  regions.  Stab 
Melting,  Tests,  Solar  radiation,  Ge 
Surfaces,  Tables,  Experimental  data, 
equipaent.  Protective  treataents. 

AD-^OO  332     Div.  A 
(TISTM  BJH)  OTS  price  $1.60 


Aerospace  Inforaation  Uiv.,  Mashingto 
CATALYTIC  EFFECT  OV  SOME  METAL  POLYCH 
U  Mar  03,  15p.  incl.  illus.  22  refs. 
no.  S-o3-3-i) 

Unclassified  rij^ort 


D.  C. 

$(.ATES. 
AID  rept. 


DESCRIPTORS:   'Organic  coapounds,  •! 
coapounds,  •Polyners.  •Chelate  conp 
•Catalysts,  Catalysis,  Synthesis  (CI 
Chemical  reactions.  Molecular  struc 
Copper  compounds.  Electrical  proper 
Magnetic  properties.  Stability,  Lumj 
Heat  resistant  ajterials.  Sulfur  co 
Oecoaposi tion.  Nitrogen  coapounds, 
coapounds. 
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AD-.;    /.T^      Div.   i,  U 
'TISTM/SJR)  OTS  price  $2.60 

Naugatuck  Cheaical  Div.,  United  Stated  Rubber 

Co  .  ,    Conn  . 

SYNTHESIS   OF    RERm  ATED    STRUCTURE    POLYIItENYLETHER- 


ON    METHOD, 
llcGrea  1  . 
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CHEMISTRY  -  Division  4 

SILOXANE  BLOCK  COPOLYMERS. 

Quarterly  progress  rept.  no.  6,  31  Oct  62- 

31  Jan  63, 

by  Robert  MacFarlane,  Jr.  and  Eugene  S.  Yankurs. 

31  Jan  63,  18p. 

(Contract  DA  1 9-r2r-0RD-; 5r7) 

Unclassified  report 

DESCRIPTORS:   "Polyaers,  •Silicone  plastics, 
•Organic  coapounds,  Molecular  weight,  Chroaa- 
tographic  analysis,  Elastoaers,  Synthesis 
(Cheaistry). 


AD-400  545 

(tistm/odn: 


Div.  A.    U 
OTS  price  $1.10 


Foreign  Tech.  Div..  Air  Force  Systeas  Coaaand, 
Wright-Patterson  Air  Force  Base,  Ohio. 
METHOD  OF  OBTAINING  A  HEAT-RESISTANT  PARAMAGNETIC 
POLYMER.  _ 

by  V.  P.  Parini  and  A.  A.  Berlin.   26  Feb  63, 
3p.   (Trans,  no.  FTD-TT-62-1882  froa  Soviet 
Patent,  no.  U8517  (737748/23-4),  p.  1. 
7  July  c1  ) 

Unclassified  report 

DESCRIPTORS:   •Heat-resistant  plastics, 
•Paramagnetic  aaterials.  Chemical  reactions, 
Synthesis  ^Cheaistry). 


^ 


D-4 


692 


Div.   4,  10 


(TISTM/ODN)  OTS  price  $1.60 

Aerospace  Corp.,  Los  Angeles,  Calif. 

PROPULSION  RESEARCH. 

Semiannual  technical  rept., 

by  L.  Schieler»   28  Feb  63, 

tables,  8  refs.   (Rept.  no. 

(Contract  AF  04(695)169) 

(SSD  TDR-63-34)        Unclassified 


1  July-31  Dec  62, 
1 7p.  incl .  illus. 
TDR-l69(3210-1O)TR-2) 


report 


DESCRIPTORS:   'Solid  rocket  propellant  binders, 
•Solid  rocket  propellants.  Titanium  com- 
pounds. Chlorides,  Hydrides,  Low-pressure 
research.  Isotopes,  Titanium,  Chlorine,  Sulfur 
compounds.  Ions,  Hydrogen,  lAtoas,  Synthesis 
(Chemistry),  Chemical  reactions. 

It  was  found  that  the  extent  of  chemical  reaction 
between  TiC14  and  atomic  hydrogen  is  pressure- 
dependent,  with  greater  reaction  occurring  at 
lower  pressures.   At  a  pressure  of  8  mm,  forma- 
tion of  TiC12H2  and  TiCIH3  was  observed,  while 
at  I   mm  pressure,  TiH^  and  TiClH3  were  formed. 
In  another  study,  classical  methods  of  synthesis 
are  being  used  in  an  a^ttempt  to  produce  metal 
hydrides.   Various  fractions  of  the  reaction 
products  were  purified  for  study  of  the  elemental 
composition  and  molecular  structure.   It  was 
concluded  that  the  previously-prepared  salt  of 
SF5(-),  or  (CH3)4NSF5,  is  theraally  stable.   In 
the  study  of  f  1  uorocarbons  as  possible  solid 
propellant  binders,  further  i  nves  t  i.ga  t  ion  was 
conducted  on  the  reactions  previously  reported, 
i.e.,  the  teloaerizing  of  1 , 1 , 2  ,8-ie tra hydro- 
perf Luorooctene  by  hydrogen  peroxide  in  certain 
oxygenated  solvents  to  fora  fluorine-containing 
teloaers  bearing  hydroxyl  and  carbonyl  groups. 
Teloaerization  of  per f luoroheptene-i  is  being 
investigated.   The  previously-reported  reaction 
between  anthrone  and  thionyl  chloride  was 
thoroughly  studied.   (Author) 


AD-4OO  722      Div.   4 
(TISTM/ODN)  OTS  price  $1.60 

Texaco  Experiaent,  Inc.,  Richaond,  Va. 
INVESTIGATION  OF  THE  DISSOCIATION  CHEMISTRY  OF 


Division  5  -  COMMUNICATIONS 


-NF2    COMPOUNDS. 
Qaarterly    suuiary    rept.. 
by    U.    V.    Heiidertoa,    Jr.  , 
H.    A.    Rhadet.      1    Feb   63. 

EXP  223) 

(Ceatract  NoBr-188300) 

Oaclatslfied  report 


Nov   62-Jaa   63. 

P.    L.    Goodfriend,    aad 

11p.       (Rept.    «o.    TM-U07? 


DESCRIPTORS:   •Nitrogea  coapounds,  •Fluorldef, 
Pbotocboaistry.  Hiflli-t««peratare  rejearch, 
Low-pretiure  rtsearch.  Mass  spectroscopy, 
Spectra*  aaalysers,  Diasociat ioa. 


AD-^00  749     Di».   4.  17 
(T1ST«/A«S)  OTS  price  $9.60 


Oklahoaa  U.  Raseareh  Inst.,  Noraan. 

THE  EFFECT  OF  SOLID  STATE  DISLOCATIONS  UPON 

CATALYTIC  ACTIVITY  OF  BETALS . 

Doctoral  thesis  (Final 

by  T.  D.  Perkias,  C.  M 

Uptkegrove.   1  Mar  63. 

(Coatract  Nonr-98208) 


THE 


,  Sliepcevick, 

108p. 


and  N.  R 


Unclassified  report 

DESCRIPTORS:   "Catalysis,  •Catalysts,  "Crystal 
lattice  defects.  Acids.  Crystals,  Single  crys- 
tals. Adsorption,  Cheaisorpt ion,  Density, 
Sarface  properties,  Teaperaiure,  Hydrogen. 
Silver,  Test  aethods,  Tkeory,  Crystal  growth, 
Chroaatographic  analysis.  Mechanical  working, 
iteaction  kiaetics,  Uecoaposit  ion,  Surface  area. 
Metal*. 


5.    COMMUNICATIONS 


AD-281  Oi3     Di».   5.  32 
(TISTB/LMH)  OTS  price  $2.60 

Dake  U. ,  Durhaa,  N.  C. 

SOCIAL  RESEARCH  AS  A  COMMUNICATIONS  SYSTEM. 

by  Kurt  M.    Back.   1962,  l6p.  rtfs.   (Tocbalcal 

rept.  no.  2) 

(Contract  Nonr-1 1 81 (I 1 )NR-177-470) 

Unclassified  report 

DESCRIPTORS:   •Coaauaicat ioa  theory.  Data 
transaission  systeas,  Sciaatific  research. 
Socioaetrics.  Operatioas  research.  Coaaual- 
catioa  systeas,  Data.  Theory,  Coding,  Docu- 
■•atation.  Social  coaaunication.  Sociology. 

AD-281  510     Dl».   5 
(TISTP/MH)  OTS  price  ^^.^0 

Foreign  Tech.  Di».  Air  Force  Systeas  Coaaand, 

Wright-Patterson  Air  Force  Base,  Ohio. 

A  METHOD  OF  RADIO  COMMUNICATION  USING  THE  MOON. 

by  N.  A.  Kalashnikov  and  V.  A.  Sairnov. 

4  June  62.  Up.    Incl.  illus.   (Tram.  no.  FTD-TT- 

62-U1  froa  Soviet  Patent  no.  132680  (6522^3/26) 

28  Jan  60) 

Onclnsiified  report 

DESCRIPTORS:   "Moon.  "Radio  coaaunication  sys- 
teas, •Multiplex.  Broadband. 

A  broad-band  coaaunlcat ions  systea  is  proposed 
which  increases  the  transaission  rate.   This  is 
accoaplished  by  each  discrete  coaaunication  being 
iransaitted  using  two  pulses,  shifted  with  respect 
to  one  other;  they  are  aodulated  1^  different 
frequencies  such  that  at  the  receptlbii  point  the 
output  pulse  is  determined  by  the  dAf-ferCnce  in 
the  envelopes  of  these  two  pulses;  this  aakes  it 
possible  to  decrease  the  autual  influence  of  the 
pnlaes  of  neighboring  channels.   (Author) 


AD-281  672      Div.   5 
(TISTB/LMH)  OTS  prict  13.60 

Laboratories  for  Research  and  Developaeni. 
Franklin  Inst..  Philadelphia.  Pa. 
PEOPLE.  ORGANIZATIONS  AND  COMMUNICATIONS, 
by  Joel  N.  Blooa.   1962.  18p.  incl.  iUai. 

(Contract  DA  36-C39-SC-78332) 

Unclassified  report 

Presented  oi  the  First  Joint  National  Meeting 
Operations  Research  Society  of  Aaeric*  snd  The 
Institute  of  Manageaent  Sciences,  Noveaber  8-10, 
1961. 

DESCRIPTORS:   •Coaaunication  systeas.  Networks. 
Coaaunication  theory.  Effectiveness.  Operation, 
Maintenance.  Araad  forces  operations.  Military 
organizations,  Coaaunication  equipaent. 
Military  requ i reaen t s . 

This  paper  dealt  with  the  aethodology.  execu- 
tion, and  results  of  an  eapirical  prograa  for^ 
assessing  the  effectiveness  of  the  huaan  and 
organizational  eleaenis  in  ailitary  coaaunica- 
tion networks  in  teras  of  a  trade-off  between 
the  control  of  error  and  the  delay  involved  in 
error  control.   As  all  inforaation  to  be  irans- 
aitted by  the  systea  does  not  inherently  require 
equal  freedoa  froa  error  and  delay,  an  inforaa- 
tion characierixation  scheae  is  introduced.   In- 
foraation is  characterized  in  teras  of  its 
urgency,  iaportance.  and  policy  status.   The 
operating  characteristics  of  the  various  sysiea 
eleaents  in  teras  of  errors  and  delay  are  then 
aeasured  and  exaained  in  teras  of  hoaogeneous 
groupings  of  the  inforaation  characteristics. 
Probleas  involved  in  the  execution  of  the  data 
collection  prograa  in  operating  Aray  headquarters 
are  considered  and  a  nuaber  of  instruaents  for 
route  tracing  and  delay  and  error  aeasureaerit 
are  discussed.   Selected  results  are  presented 
aad  their  iaplications  for  the  design  of  new 
systeas  discussed.   (Author) 


AD-299  560     Div,   5 
(TISTA/GEC)  OTS  price  $1.10 


Nhite 


Aray  Signal  Radio  Propagation  Agency. 

Sands  Missile  Range.  N.  Mex. 

FREQUENCY  STABILITY  WITH  RESPECT  TO  TEMPERATURE 

AND  SENSITIVITY  WITH  RESPECT  TO  TEMPERATURE, 

by  Quinnie  M.  Flint.  6  Mar  b3,  9p. 

Unclassified  report 

DESCRIPTORS:   "Radio  receivers,  Frequeacy, 
Temperature,  Tests.  Stability. 


AD-299  713      Div.   5 
(TISTE/JBM:  OTS  price  $1.60 

Radiation  Inc..  Melbourne.  Fla. 

REPEATER,  TELEGRAPH  TH-38  (  )/G. 

Quarterly  progress  rept.  no.  3.  1 

by  R.  A.  Cauble  and  R.  0.  Squires. 

12p. 

(Contract    DA    36-039-sc-87254/ 

L'nc  lassi  f  led 


May-1  Dec  62. 
1  Dec  62. 


report 


DESCRIPTORS:   "Telegraph  equipaent.  Reliability 
(Electronics;.  Transistors,  Life  expectancy. 
Teaperature,  Inverters,  Packaged 
hiring  diagraas.  Power  supplies, 
met  hods . 


c  i  rcui t s . 
Manufacturing 


AD-^    i">- 
(TISTE/JBM) 


Div.   5.  8 
OTS  price  %L.f'<^ 


Office  of 
Michigan, 
EFFECTIVE 


Research  Ad 

Ann  Arbor. 

ANTENNA  TEMPERATURE 


inistrat  ion, 
FROM 


U.  of 
TERRESTRIAL 


10 


D  COSMIC  NOISE  ifl  THE  0.1- 
A.  Naparstek.   Mar  63,  43 


-  TO  40.0 
p.   (Rept 


AND 

by 

4515-20-Ty 

(Contract  AF  33(616)8244) 

Unclassified  r 


^c  BAND, 
no. 


DESCRIPTORS:  "Micrcfav  comaunicat 
•Extraterrestrial  radio  waves,  "Ant 
Teaperature,  Very  high  frequency,  U 
frequency,  Extreaely  high  frequency 
Theory,  Radio  astronoay,  Noise  (Rad 
Radiofrequency  interference. 


sport 

>n  systeas, 

!  finas , 
lit  rahi  gh 
Analysis, 
j)  ,  Power, 


AD-400  487     Div.   5,8 
(TISIE/OHD)  OTS  price  $6.60 

Spacelabs.  Inc.,  Van  Nuys,  Calif. 

INVESTIGATION  OF  DIPLEXING  TRANSDUCER! 

COMMUNICATIONS. 

Final  rept.,  1  Jan  62-28  Feb  63  on  Co 

by  Alan  Dale  Bredon.   28  Feb  63,  57p. 

(Contract  AF  33(657)7751,  ProJ .  4335) 

(ASD  TDR  63-157)        Unclassified  r 


nil 


<  >ort 


DESCRIPTORS:  "Electroacoust ic  tran 
"Intercoaauni cat  ion  systeas,  *Earph 
frequency.  Noise,  Test  aethods,  I  n^e 
Voice  coaaunication  systeas.  Micro 
Human  engineering. 


ph< 


AU-400  ^42 
(TISTW/JEA) 


Div.   5,  6 
OTS  price  $1.10 


Foreign  Tech.  Div.,  Air  Force  Systeas 
Wright-Patterson  Air  Force  Base,  Ohio 
MULTICHANNEL  TELEMETRY  DEVICE, 
by  S.  V.  Alekseyev.  14  Mar  63!  4p.  (Tr 
FTD-TT-63-95  froa  Soviet  Patent  Nr.  1 
(699474/26).  28  Feb  61) 

Unclassified  rebbrt 


Coaaand. 


ns .  no , 


4  5  448 


DESCRIPTORS:  "Teleaeter  systeas,  • 
t ransai tters .  Channel  selectors,  Pul 
tion.  Synchronization  (Electronics), 
recognition,  Coaautators,  Teleaeteri 
ceivers.  Multiple  operation. 


T; 


6.    DETECTION 


AD-299  568     Div.   6,  18,  29,  7.  8 
(TISTW/PCR)  OTS  price  $10.50 

Philco  Corp..  Palo  Alto,  Calif. 

APPROVED  LIST  OF  GOVERNMENT  FURNISHED  MrOPERTY, 

10  Mar  63.  1v.   (Technical  rept.  no.  W)L-TH- 

I49IB) 

(Contracts  AF  04(647)532,  AF  04(647)82^ 

AF  04(695)113) 

Unclassified  re 


DESCRIPTORS:  "Catalogs,  "Radar  stat 
tracking,  Office  equipaent  &  supplie 
ics.  Photograaaetry ,  Electrical  equ i 
Electronic  equipaent. 


AD-299  721      Div.   6.  5.  19 
(TISTW/JEA)  OTS  price  $7.60 

North  Aaerican  Aviation  Inc.,  Los  Angelas. 
Calif.  ^^ 

INVESTIGATION  OF  THE  EFFECTS  OF  ENVIRONMENT  OF 
THE  REDESIGN  OF  AN/TSQ-47. 
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DETECTION  -  Division  6 


Final  rept . , 

by  J.  D.  Laffoon, 

24  Feb  63,  68p. 

(Contract  AF  19(628)1635) 

(ESD  TDR  63-185)       Unclassified 


R.  P.  Walls  .  and  C.  B.  Whaley. 


repori 


Original  contains  color  plates:   all  ASTIA 
reproductions  will  be  in  black  and  white. 
Original  may  be  seen  in  ASTIA  Hq. 

DESCRIPTORS:   "Air  traffic  control  systems. 
•Airport  radar  systems,  Cliaatology,  Sources, 
Data  processing  systems,  Temperature,  Humidity. 
Aircraft,  Processing,  Correlation  techniques. 
Atmospheric  precipitation.  Radar  equipaent. 
Airports,  Radar  landing  control.  Mobile. 
Radar  navigation.  Radio  coaaunication 
systeas . 


AD-299  841         Div.   6,  2 
(TISTP/FR)  OTS  price  $23.50 

Institute  of  Science  and  Tech.,  U.  of  Michigan, 

Ann    Arbor. 

PROCEEDINGS   OF   THE    SECOND    SYMPOSIUM   ON    REMOTE 

SENSING    OF    ENVIRONMENT    15,     16,     17    OCTOBER    1962. 

Feb   63,    459p.    Incl.    illus.    tables,    refs.    (Rept. 

no.  4864-3-X) 

(Contract  Nonr-1 224444) 

I'nclass  if  led  report 


DESCRIPTOR 
Aerial  pho 
phere,  Des 
Microwaves 
equ  ipment , 
Reflect  ion 
Radar  sign 
Infrared  p 
Surface  ar 
Thermomet e 
Lasers,  Hy 
Hypsoaeter 


S: 

togr 
nity 
,  Ph 
Rad 
.  Ea 
als, 
hoto 

e«. 

rs, 

grom 

s 


•Dete 
aphy, 
,  Sta 
otogr 
io  wa 
rth. 

Clou 
graph 
Gamaa 
Plant 
eters 


ction.  Terrain,  Geography, 
Stereophotography,  Atmos- 
rs.  Light,  Soils,  Moisture, 
aphy,  Radiometers,  Infrared 
ves.  Very  high  frequency, 
Turbulence,  Doppler  radar, 
ds.  Infrared  spectroscopy, 

Forest  fires.  Moon, 
spectra.  Temperature, 

nfrared  radiation, 

f ractometers , 


y  . 
-ray 

s.  I 

Re 


Reaote  sensing  is  intended  to  include  all  pos- 
sibilities for  acquiring  inforaation  without 
the  necessity  of  close  contact  with  the  source 
of  information;  hence  gravimetric,  seismic, 
acoustic,  and  other  force  sensing  techniques, 
as  well  as  those  involving  el ect roaagnet ic  pro- 
pagation, are  appropriately  included.   Soce  re- 
aote sensors  are  of  interest  because  they  lend 
themselves  to  rapid  acquisition  of  data  from  air- 
borne or  spaceborne  platforms,  others  primarily 
because  they  promise  a  new  kind  of  inforaation 
in  fields  to  which  they  have  not  previously  been 
applied.   The  tera  environaent  is  intended  to 
apply  to  ataospheric  and  extraterrestrial  appli- 
cations as  well  as  to  studies  of  the  earth's 
surface.   (Author) 


AD-299  996 
(TISTW/PCR) 


Div  .   t ,  8 
OrS  price  $5.60 


Straza  Industries,  El  Cajon,  Calif. 

DESIGN,  DEVELOPMENT  AND  CONSTRUCTION  OF  ONE 

ELECTROLUMINESCENT  SONAR  DISPLAY. 

Final  rept.,  1  June  61-31  Dec  62. 

by  Sherman  H.  Boyd.   31  Dec  62,  46p. 

(Contract  NObsr-85430) 

Unclassified  report 

DESCRIPTORS:   'E lectro I uainescence,  "Display 
systeas.  Solid  state  physics.  Cathode  ray  tubes. 
Coatings,  Electrical  conductance.  Phosphorescent 
aaterials,  Ceraaic  materials.  Photoelectric  ma- 
terials. Jigs,  Resolution,  Sonar  signals.  Sonar, 
Frequency  modulation,  Transistors,  Design.  Man- 
ufacturing aethods.  Sonar  equipaent. 
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Division  7  -  ELECTRICAL  EQUIPMENT 


kO-J.rr    v-g      Div.   f,  2 
(TIST»/JEA)  OTS  priea  tf>.6C 

Northrop  Corp.,  Hawthorne,  Calif. 

CALIBRATOR.  ASTRO-TELESCOPE. 

Developaeat  rept. 

1  Mar  63.  62p.  iacl.  illai.  tables  (Rept.  ao. 

NORT  63-1 18) 

(Coatract  AF  33(600)39587) 

Uaclassified  report 

DESCRIPTORS!   •Taleseopet,  •Inertial  guidance. 
Resolutioa.  Acceleroaeter s ,  Autoaatic.  Yaw, 
Switchiag  circuits,  Models  (Siaulat ions) , 
Velocity,  Liaiters,  Control  systeas.  Position 
finding.  Operation,  Gyroscopes,  Maintenance, 
Instruaenta t ion,  Astronoay,  Calibration,  Tests. 


Carl 

seen 
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Bete 
last 

■are 
Each 
■  sed 

Aaot 
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eali 
Prel 
thes 
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cuss 

one 
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•  app 
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abou 
to  s 
taae 

reqa 
(Aut 

y  in  the  GAM-S7A  prograa. 
for  positioning  tables  t 
dards  for  calibrating  the 
rs  and  telescope  resolver 
ruaent.   Originally,  thre 
considered  to  calibrate 
would  have  two  aovable  a 
to  calibrate  the  gyros  a 
her  would  be  used  to  eali 
luth  resolver.   The  third 
brate  the  telescope  eleva 
iainary  specifications  we 
e  three  tables  requiring 
racy  on  each  axis.   As  a 
ions  the  requireaents  wer 
fixture  that  contained  a 
s  of  freedoa  and  a  signal 
orted  on  a  yoke  that  coul 
is  parallel  to  the  table 
The  accuracy  required 
t  each  axis  was  related  t 
tay  within  the  state-of-t 
ously  not  exceed  test  spe 
ireaents  for  adequate  coa 
hor ; 


the  need  was  fore- 
o  act  as  aaster 

gyros,  accelero- 
s  on  the  GAM-S7A 
e  separate  tables 
the  coaponents. 
xes.   One  would  be 
nd  acce leroaeters . 
brate  the  telescope 
would  be  used  to 
t  ion  resolver . 
re  written  for 
one  second  of  arc 
resu  1 1  of  these  d  is- 
e  revised  to  specify 
table  with  two  de- 

autocol 1 iaator 
d  aove  about  an  axis 

s  hor i  zonta 1  table 
of  the  aoveaent 
0  three  arc  seconds 
he-art,  and  siaul- 
ciaen  posit  iona 1 
ponent  calibration. 


on  Directorate, 
Mex. 


AO-itOO  263     Div.   6.  16 
(TISTM/PCR)  OTS  price  16.60 

Aray  Missile  Test  and  Evaluat 

■hite  Sands  Missile  Raage.  N. 

REDEYE  TARGET  DETECTION  STUDY. 

Report  for  17-27  Oct  61, 

by  M.  J.  Ziaaer  and  C.  F.  HcGianis.   Mar  63,  66p. 

(Technical  aeao.  no.  1072) 

(DA  Proj.  516-0^-012) 

Uaclassified  report 

DESCRIPTORSt   'Detectors,  'Detection,  Military 
personnel.  Visual  acuity.  Ranges  (Distaace), 
Helicopters,  Jet  fighters,  Observation  planes. 
Tests,  Test  aethods,  I nstruaentat ioa,  Vision, 
Aircraft. 


AD-.^00  7^2      Div.   6,  5 
(TISTE/CAM)  OTS  price  $.75 

Naval  Ordnance  Lab.,  Corona,  Calif.  ' 

DESIGN  OBJECTIVES  FOR  TELEMETRY  R-F  TRANSMIS- 
SION LINKS  FOR  THE  PERIOD  1960  TO  1970  (SECOND 
REVISION) , 

by  T.  B.  Jackson.   15  Mar  63,  39p. 
(NAVMEPS  rept.  no.  81^6)    Unclassified  report 

DESCRIPTORS:   •Teleaeter  systeas,  'Radio  trans- 
Bissioa,  Feasibility  studies.  Design,  Ultrahigh 
frequency.  Military  requireaents.  Electronic 
eqaipaent,  Aatenna  fields.  Operation,  Teleae- 
teriag  antennas,  Teleaetering  transai tters, 
Teleaateriag  receivers.  Navy.  Guided  aissiles, 
Space  envi ronaenta 1  conditions. 


7.    ELECTRICAL  EQUIPMENT 


AD-299   41  5 
(TISTM/RGR) 


Div.      7.    A 
OTS   price  $2.75 


Defense    Doc uaent at  ion    Center. 
ELECTROCHEMICAL   CONVERSION    DEVICES 
coap.    by   Randall    G.    Rice.      Apr   63,    1v. 
(Suppleaent    to   AD-249   100) 

L'nclaisif ied   report 


aton.  Va. 
(SUPPLEMENT), 
689  reft. 


DESCRIPTORS:   'Electrical  equipaent,  'Bibliog- 
raphies, Storage  batteries.  Met  cells.  Dry 
cells,  Theraal  batteries.  Solar  cells.  Therao- 
electricity,  Power  supplies.  El ect roc heaist ry. 
Radioactive  batteries.  Fuel  cells. 


AD-299  665        Div.   7,  8 
(TISTP/JP;  OTS  price  $2.60 

Foreign  lech  Div.,  Air  Force  Systeas  Coaaand, 
Nr ight-Patterson  Air  Force  Base,  Ohio. 
NEWS  OF  SCHOOLS  OF  HIGHER  EDUCATION,  ELECTRO- 
MECHANICS  (SELECTED  ARTICLES). 
21  Feb  63,  28p.  incl.  illus.  reft.  (Trans,  no. 
FTD-TT-62-1834  froa  Iivestiya  Vysshikh  Uchebnykh 
Zavedeniy,  Elekt roaekhanika.  No.  6,  pp.  632-6X9. 
1962) 

Unclassified  report 

DESCRIPTORS:   'Control  systeas,  'Servoaecha- 
nisas,  'Elect roaagnet ic  pulses,  'Pulse  counters. 
Functions,  Theory,  Circuits,  Coding,  Matheaati- 
cal  analysis. 

Contents :  ^ 

On  the  theory  of   combined  systeas  of  control  of 

interrelated  variables,  by  B.  V.  IP  in 
A  pulse-separation  circuit  for  a  Servosystea, 

by  N.  S.  Anish  in 


AD-iiOO  104      Div.   7,  4 
(TISTM/EJH)  UTS  price  $1.60 

Hallory,  P.  R. ,  and  Co.,  Indianapolis,  Ind. 

MERCURY  CELL  BATTEUY  INVESTIGATION. 

Quarterly  technical  progress  rept.  no.  5, 

16  Dec  62-15  Mar  63, 

by  R.  E.  Ralston.   15  Mar  63.  12p.  iacl.  illat. 

tables, 

(Contract  AF  33(657)7706,  Proj.  8173) 

Unclassified  report 

DESCHIPTOKS:   'Storage  batteries,  'Power 
supplies,  'Electrical  power  production,  Space- 
craft, Electrolytic  cells,  Alkaline  cells. 
Cathodes  (Electrolytic  cells).  Anodes  (Elec- 
trolytic cells).  Catalysts,  PaUadiua,  Plat- 
inua,  Rhodiua,  Gold  alloys.  Capacitance, 
Electrocheai stry.  Silver  alloys.  Mercury 
alloys.  Zinc  alloys.  Porous  naterials.  Potas- 
sium coapounds,  Hydroxides,  Surface.  Measure- 
aent,  Filas,  Materials. 

The  charge  acceptance  of  the  positive  electrode 
is  iaproved  by  the  addition  of  catalysts  such  as 
palladium,  platinuM  and  rhodiua.   Sintered 
silver  plaques,  amalgamated  to  form  po:iitive 
electrodes,  did  not  increase  performance.   The 
replaceaent  of  silver  in  this  electrode  with 
gold  iaproves  charge  acceptance  efficiency. 
Sintered  silver  plaques  impregnated  with  zinc 
aaalgaa  to  fora  negative  electrodes  were  cycled. 
Electrodes  of  this  type  did  not  accept  coaplete 
recharge  at  the  normal  electrode  charging 


voltage.  Initial  attempts  to  employ 
tance  measuring  technique  to  indicate 
area  of  porous  electrodes  are  encoura 
Porous  silver  electrodes  exhibited  fa 
filas  in  liUH  electrolytic  for  evaluati 
porojis  nickel  filio:;  wort-  lojs  stable. 

AD-400  230      Div.   7 
(TISTM/ODN)  OTS  price  $1.10 


i    capaci- 
surf ace 

(|ing. 
rly  stable 
n,  whi le 
(Author) 


New  York  State  Coll.  of  Ceramics,  Al^^ed  U. 
HYDROGEN-OXYGEN  ELECTRODE  STUDY. 
Quarterly  progress  rept.  no.  5. 
by  T.  J.  Gray,  N.  A.  Bridgeo,  and  J. 
Nilliamson.   15  Mar  63.  6p.  illus. 
(Contract  AF  33(657)7564) 

Unclassified  iliport 


I'tes, 
compounds , 
on. 


DESCRIPTORS:   'Fuel  cells.  Electro! 
Hydrogen,  Oxygen,  Nickel,  Potassiu 
Hydroxides,  Surface  area,  lapregnat 
Electrodes. . 

AD-400  534     Div.   7,  8 
(TISTA/FRL)  OTS  price  $3.60 


Foreign  Tech.  Div.,  Air  Force  Systeas  Command, 

Wright-Patterson  Air  Force  Base,  Ohic; 

NEWS  ACADEMY  OF  SCIENCES  OF  THE  USSR   DEPARTMENT 

OF  TECHNICAL  SCIENCES.   POWER  ENGlNE^JlNC  AND 

AUTOMATION  (SELECTED  ARTICLES) . 

19  Feb  63.  30p.  (Trans,  no.  FTD-TT-6d4l 720  from 

Russian  Periodical,  Izvestiya  Akademi;  a  Nauk 

SSSR.   Otdeleniye  Tekhnicheskikh  Naul   Energetika 

i  Avtoaatika.  Nr.  1.  pp.  133-137,  15^4157. 

158-165,    1962) 

Unclassified    dftport 
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DESCRIPTORS:  'Adaptive  control  sy 
'Nonlinear  systems,  Theory.  Mathem 
analysis.  Frequency,  Oscillations, 
Control  systeas. 

AD-400  559     Div.   7 
(TISTM/ODN)  OrS  price  $12.00 

Hoffaan  Electronics  Corp.,  El  Monte, 
SOLAR  ENERGY  MbASUHEMENT  TECHNIQUES. 
Final  rept.,  Mar  61-31  Aug  62  on  Stud 
plied  Research  on  Measureaent  Technic 
Energy  Converters, 

by  Bernd  Ross  and  D.  B.  Bickler.  Jan 
(Co.itract  AF  33(616)7946.  Proj.  8173) 
(ASD  TDR  62-882)        Unclassified 


II 


DESCRIPTORS:   'Solar  cells,  'Solar 
*Po«er  supplies.  Test  equipaent.  M 
aethods.  Tungsten.  Light,  Sun,  Sili 
Pyrhel iometers .  Test  methods.  Stabi 
Xenon.  Spectrum  analyzers,  Calibrat 
Instrumentation,  Measurement. 


ELECTRICAL  EQUIPMENT  -  Division  7 
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AD-40C    636  Div.       7,     U.     12,    27, 

(TISTM/ODN)    OTS   price   $8.60 


17 


Aerospace  Corp.,  Los  Angeles,  Calif. 

APPLIED  RESEARCH  PROGRAMS  ABSTRACT  BULLETIN. 

FLIGHT  VEHICLE  POWER  AND  MATERIALS.   VOLUME  II. 

PART  I.   ABSTRACTS  2-208  THROUGH  2-316. 

Sep  62,  106p.   (Rept.  no.  TDR  930 (2701 -01 )TN-1 , 

Vol.  2,  Pt.  1,  No.  3) 

(Contract  AF  04(647)930) 

(DCAS  TN-61-3,  Vol.  2,  Pt.  1,  no.  3) 

Unclassified  report 


DESCRIPTORS:   'Power  supplies,  'Abstracts. 
Nuclear  energy.  Solar  r adi at i on.  Solar  cells, 
Theraionic  emission.  Energy  conversion, 
Materials.  Metals.  Alloys,  Refractory  ma- 
terials, Composite  materials.  Polymers, 
Magnetic  materials.  Fluids,  Lubricants, 
Spacecraft. 


Abstracts  of  the  unclassified  literature  on  the 
subject  of  Flight  Vehicle  Power  (USAF  Applied 
Research  Area  75C  F)  are  provided.   Abstracts 
of  selected  references  in  the  field  of  materials 
are  also  included.   All  abstracts  are  prepared 
from  the  original  reports  and  are  limited 

hose  available  within  Aerospace  Corporal 

Author) 


epareo 
>d  to/~\ 
It  ior^  j 


AD-400  733     Div.   7 
(TISTE/JBM)  OTS  price  $1.25 

General  Electric  Co.,  Philadelphia.  Pa. 

ADVANCED  SOLAR  THEIiNIONIC  GENERATORS. 

Quarterly  technical  progress  rept.  no.  2,  Dec  62- 

Feb  63, 

by  R.  R.  Herrick,  R.  C.Keyser,  and  L.  L.  Dutraa. 

Mar  63,  44p. 

(Contract  AF  33(657)8947,  Proj.  8173) 

Unclassified  report 


DESCRIPTORS:   'Thermionic  converters.  'Electric 
power  production,  Theraionic  eaission.  Cathodes, 
Configurations,  Effectiveness,  Molybdenua, 
Tantalua,  Rhenium,  Temperature,  Theraal  radia- 
tion, Theraal  conductivity.  Ceramic  materials. 
Electric  potential.  Anodes,  Solar  cells.  Power, 
Generators,  Tests,  Thermal  insulation.  Electric 
currents. 
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Division  8  -  ELECTHONICS  AND 

8.    ELECTRONICS  AND 
ELECTRONIC  EQUIPMENT 

AD-299  ^^^         Di».    a.  17 

(TISTi/tC«)    OTS   price   |6.60 

Therao   Electroa   Engiaeeriag   Corp.,    Halthaa 
■ass. 

THERmONIC    EMITTER    MATERIALS    RESEARCH    PROGRAM. 
Sea-i-annaal    technical    suaaary    rept.       1    Julv- 
31    Dee    62,  '  ' 

by  S.    S.    Kitrilakis,    N.    S.    lasor,    and 

oA  I!'*^'*''*'-       ^^    "**    ^2.    62p.       (Rept.    no. 
20-63;    Rept.    ao.    TEE  4.015-3) 
(Coatract   No>r-356300) 

Uaclaisified    report 

DESCRIPTORS!      •Th.ralonic    eaission.    "Iridiua 
Teaperature,    Anodes.    Cathodes,    Surface   proper- 
ties.   Rheaiua.    Tungsten,    Cesiua  electron    tubes 
Crystals,    Theraoe lect r ic i ty ,    Hork    functions 
Energy    conversion. 


AD-299  432  Dlr.      8.    25 

(TISTE/CAM)    OTS   price   $9.10 

■•Ipar,    Inc.,    Falls   Church,    Va. 

MODEL  TECHNIQUES    FOR    INTERFERENCF    MEASUREMENTS 

Interia   rept., 

by   M.    A.    Meyer,    D.    «.    Prins,    and   M.    L. 

Not  62.  96p. 

(Contract  AF  30(602)2735,  Pro j .  4540*) 

(RAOC  TOR  62-569)  Unclassified  report 


ELECTRONIC  EQUIPMENT 


Parker. 


DESCRIPTORS!   -Dlpole  antennas,  nnderwater 
sound.  'Radio  Interference,  Broadband.  Ultra- 
high frequency.  Microwaves,  Propagation,  Tea- 
perature, Transducers  (Acoustic),  Tables 
Coupled  antennas,  K  baad.  Radio  transaission. 
Acoustics.  Test  facilities.  Acoustic  ranges 
Radio  ranges.  Antenna  radiation  patterns 
Model  tests.  Measureaent. 


AD-299  437        Div.   8 
(TISTE/CAM)  OTS  price  12.60 

Magnavox  Co.,  Los  Angeles,  Calif. 

REPORT  ON  AN  INVESTIGATION  OF  DELAY  LINE 

TECHNIQUES. 

15   Feb   63,    21p.       (Rept.    no.    R-572) 

(Contract    Nonr-380300) 

Unclassified   report 

DESCRIPTORS!      'Delay   liaea,    Eadiof requency,    R«- 
diofrequency   aaplifiers.    Transducers    (Acoustic), 
Video   signals.    Multiplex.    Costs,    Degradation. 
Attenuation,    Signal-to-noise   ratio.    Crystals. 


AD-299  439  Div.      8 

(TISTE/CAM)    OTS   price   $1.60 

Moods    Hole   Oceanographic    Institution.    Mass. 
SOME   DESIGN    CONSIDERATIONS    IN   TRANSISTOR    RADIO 

by    Leonard    F.    Shodin.      Feb   63,    1v.       (Technical 
rept.    no.    NR-083-501 ;    Reference   no.    63-7) 
(Contract    Nonr-335100) 

Unclassified    report 

DESCRIPTORS!      'Transistors.    'Radio   receivers. 
Ultrahigh    frequency.    Crystal    oscillators.    Crys- 
tal   aixers,    Quarti,    Frequency   aodulation,    Inter- 
aediate    frequency    aaplifiers.    Audio   aaplifiers. 
Circuits. 


AO-299    447  Div.      8,    26 

(TISTE/CAM)    OTS   price   $2.60 

Kathe   Labs.,    lac,    Newark,    N.    J. 
PRODUCTION    ENGINEERING    MEASURE    FOR    A    PHASE    II 
SUPER    POMER    HYDROGEN    THYRATRON    TUBE. 
Quarterly    progress    rept.    no.    3.    7   Sep-6   Dec   62 
by    H.    E.    Krefft.      6   Dec   62.    26p.       (Rept.    no.    3) 
(Contract    DA    36-039-sc-85985) 

Unclassified    report 

DESCRIPTORS!      "Thyratrons.    'Manufacturing  aeth- 
ods.    Anodes    (Electron    tubes).    Cathodes    (Electron 
tubes).    Pressure,    Teaperature,    Processing,    De- 
gasification,    Mechanical    properties.    Test    aeth- 
ods.    Operation,    Ceraaic    aaterial.    Hydrogen. 


AD-299    450  Div.      8 

(TISTE/CAM)    OTS    price   $1.60 

Microwave   Associates.     Inc.,    Burlington.    Mass. 
HIGH    POMER    SEMICONDUCTOR    PHASE    SHIFTING    DEVICES. 
Quarterly    progress    rept.    no.    4,    1    Oct-3d  Dec    62* 

Mhite.      Mar   63.    1v. 

NObsr-87291,    Proj.    SR   008-03-02;    Con- 

of  Contract   NObsr-81470) 

Unclassified    report 


by  Joseph 
(Contract 
t inuat ion 


DESCRIPTORS!      'Diodes    ( Seaiconductors ) ,    'Phase 
shifters,    'Packaged    circuits.    Microwave    fre- 
quency,   Waveguides,    Transaission    lines.    Stand- 
ing-wave   ratios.    Heat    transfer.    Mater.    Cooling. 
Model    tests,    S   band. 


AD-299   457  Div.      8,    26,    25 

(TISTE/CAM)    OTS   price   $1.60 

Aray   Electronics    Materiel   Agency,    Philadelphia, 
Pi. 

GUSS    ENCLOSED   MINIATURE   CRYSTAL   UNITS. 

CB-(XM-3'VU). 

Rept.    for  Aug-Oct    62, 

by   R.    E.    Bennett.      Oct   62,    I8p.       (Rept.    no.    6) 

(Contract  DA  36-039-sc-S1 298) 

Unclassified  report 

DESCRIPTORS!   'Quirti,  'Miniature  electronic 
equipaent,  'Crystal  holders,  'Quartz  resona- 
tors. Glass  seals.  Sealing  coapounds.  Process- 
ing, Bonding,  Production,  Very  high  frequency. 
Heat,  Teaperatnre,  Taoles,  Glass,  Manufacturing 
aethods. 
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AD-299  471  Div.      8,    26 

(TISTE/CAM)    OTS   price   $4.60 

Pacific    Seaiconductors.    Inc..    Laimdale      Calif 

PRODUCTION    ENGINEERING    MEASURE.       RELIABILITY    ' 

THRU    PROCESS    IMPROVEMENT    (2N15G6;. 

Quarterly    rept.    no.    2,    30   Sep-31    Dec    62. 

by   S.    H.    Barnes,    F.    Chien    and    others      ed      by 

H.    Barnes.       31    Dec    62,    39p.       (PSI    rept.    no 

3000-43-Q-2; 

(Contract  DA  36-039-sc-86742) 

Unclassified  report 

DESCRIPTORS!   'Reliability.  'Manufacturing  meth- 
ods. 'Transistors.  Production,  Encapsulation 
Evaporation,  Aluainua.  Gold,  Phosphorus  coa-" 
pounds.  Nitrides,  Bonding.  Diffusion.  Feasibil- 
ity studies.  Mechanical  properties.  Measureaent, 
Cheaical  Billing,  Life  expectancy.  Failure 
(Mechanics),  Storage.  Tables,  Processing. 


ELECTRONICS  AND  ELECTRONIC  EQUIPMENT  -  Division  8 


AD-299  550     Div.   8 
(TISTE/CAM)  OTS  price  $7.60 

Microwave  Associates  Inc.,  Burlington 
SOLID  STATE  MICROMAVE  SWITCHING  DEVIC 


Final  rept. 


1 


Apr  61-30  June  62, 


IS 


30  June  62,  46f 


by  Robert  Tenenholtz. 
(Rept.  no.  4) 

(Coatract  DA  36-039-sc-87422.  Proj.  3( 

Unclassified  r«|i 


DESCRIPTORS!   'Electronic  switches. 
Radar  duplexers.  Design,  X  band,  Mic 
networks.  Effectiveness,  Measureaent 
wave  ratios.  Theory,  Packaged  circui 
'ntegrated  circuits.  Solid  state  phy 


AD-299  552      Div.   8 
(IISTE/JBM)  OTS  price  $3.60 

Varian  Associates,  Palo  Aito.  Calif. 
HIGH  POWER  R-F  NINOUW  STUDY  PROGRAM. 
Quarterly  technical  note  no.  2.  1  Oct- 
by  Floyd  Johnson.   Jan  63.  32p.   (Vari 
"0,  304-2Q) 
(Contract  AF  30(602)2844.  Proj.  5573) 


(RADC  TOB  63-32^ 


Unclassified  re>ort 


DESCRIPTORS!  'Waveguide  windows.  Ma 
aethods,  Theraal  stresses.  Ceraaic  a 
Dielectrics,  Berylliua.  Failure  (Mec 
Liquid  cooled,  lapedance  aatching,  Q 
Resonators,  Sapphires,  Power,  Oxides 
ity.  Heat  exchangers,  Kadiof requency 
Superhigh  frequency.  Standing-wave  t 
Aluainua,  X  band. 


AD-299  555     Div.   8 
(TISTE/JBM)  OTS  price  $4.60 

Motorola  Inc.,  Phoenix,  Ariz. 

PRODUCTION  ENGINEEIUNG  MEASURE  400  Mc 

POWER  TRANSISTOR. 

Quarterly  rept.  no.  6.  23  Sep-23  Dec 

by  R.  A.  Jacobs  and  John  C.  Howe.   23 

11p.  iUus. 

(Contract  DA  36-039-sc-85975) 

Unclassified  r 


luf actur  ing 
iterials. 
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irtz, 
Reliabil- 

Jower. 

Lios. 
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gi 


c  I 


DESCRIPTORS:  'Transistors.  Ultrahi, 
Manufacturing  aethods.  Packaged  circ 
Aluainua,  Bonding,  Tests,  Electric 
Electric  potential.  Electrical  iaped 
Power,  Geraaaiua,  Soldering,  Teapera 
Shock  (Mechanics},  Vibration,  Accele 
Corrosion,  Life  expectancy,  Transist 
aaplifiers.  Oscillators.  Production 


AD-299  559     Div.   8 
(TISTE/JBM)  OTS  price  $3.60 

General  Electric  Co.,  Schenectady,  N. 
PRODUCTION  ENGINEERING  MEASURE  FOR  VOLTAGE- 
TUNABLE  MAGNETRONS. 

Quarterly  progress  rept.  no.  2.  19  Jh1M-18  Oct  62. 
by  w.  M.  Piwnica.   18  Oct  62.  32p. 
(Coatract  OA  36-039-»c-86722) 

Unclassified  reUort 


DESCRIPTORS!   'Magnetrons,  Electron 
heaters.  Electric  currents.  Vibrati 
expectancy.  Electric  potential.  Heat 
Noise  (Radio),  Test  equipaent  (Elect 
Manufacturing  aethods,  Tuned  circuit 
Product  ion. 


Mast. 


illut. 

19-06-001) 
ort 


' Liaiters, 

rowave 

4  Standing- 

rs, 
I  ics. 


Oct  62, 
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Life 
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AD-299  573     Div.   8 
(TISTE/JBM)  OTS  price  $2.60 

Sperry  Gyroscope  Co.,  Great  Neck,  N.  Y. 

TRAVELING-WAVE  TUBE  MIXER  PROGRAM. 

Interia  engineering  rept.  no.  7,  1  Nov  62- 

31  Jan  63. 

by  L.  Magill  and  J.  J.  Kearney.  Feb  63,  It. 

illus.  (Rept.  no.  NA-8210-8283-7) 

(Contract  AF  33(616; 8074) 

Unclassified  report 

DESCRIPTORS!   'Traveling  wave  tubes,  'Mixer 
tubes.  Standing  wave  ratios,  V  band,  Wave- 
guide windows,  X  band.  Helixes,  Electron  guns, 
Cathodes  (Electron  tubes),  Manufacturing  meth- 
ods, Ceraaic  aaterials,  Aluainua  coapounds. 
Antennas,  Electron  beams.  Focusing,  Noise 
'Oadio).  Mixers  (Electronic). 


AD-299  636     Div.   8 
(TISTE/OHD)  OTS  price  $1.10 

Foreign  Tech.  Div.,  Air  Force  Systems  Command, 

Mri ght-Pat t erson  Air  Force  Base,  Ohio. 

A  METHOD  OF  THERMOMAGNETIC  PULSE  MODULATION  AND 

A  DEVICE  FOR  ITS  REALIZATION, 

by  A.  S.  Dadunashvi 1 i .  4  Feb  63,  5p.  (Trans. 

no.  FTD-TT-62-1805  from  Russian  Patent  Nr.  130071 

(629645/26).  1  p.  1  June  59) 

Unclassified  report 

DESCRIPTORS!   'Pulse  modulation,  'Magnetic 
modulators.  Thermal  switches.  Semiconductors. 
Magnetic  properties. 

AD-299  655     Div.   8 
(TISTP/JP)  OTS  price  $1.60 

Foreign  Tech.  Div.,  Air  Force  Systems  Comaand, 
Wright-Patterson  Air  Force  Base,  Ohio. 
RELAXATION  PROCESSES  IN  DIELECTRICS  AND 
SEMICONDUCTORS. 

by  P.  T.  Oreshkin  and  S.  B.  Bykov.   20  Feb  63. 
17p.  incl.  illus.  13  refs.  (Trans,  no.  FTD-TT- 
63-3  froa  Izvestiya  Vysshikh  Uchebnykh 
Zavedeniy,  Physics,  No.  3  pp.  65-73.  1962) 

Unclassified  report 

DESCRIPTORS:   'Dielectrics.  'Semiconductors. 
High  teaperature  research.  Thermistors, 
Aluminum  compounds.  Oxides,  Relaxation  time, 
Ionic  current.  Electrical  conductance.  Direct 
current.  Ions,  Electrons,  Heat  of  activation. 


Residual  current  in  the  region  of 
duction  of  aluainua  oxide  is  calcu 
aethod  of  calculation  aay  be  exten 
dielectrics.  A  measuring  aethod  h 
oped  which  makes  it  possible  for  u 
gate  rather  simply  the  drop  of  a  d 
in  dielectrics  at  high  teaperature 
data  and  a  comparison  with  the  the 
that  the  current  drop  in  aluainua 
sociated  with  theraal  ionic  polari 
creation  of  depletion  layers.  The 
conductivity  of  aluainua  oxide  is 
foraed  aainly  by  aluainua  ions,  th 
current  in  the  presence  of  small  v 
ionic  coaponent,  and  at  higher  vol 
aainly  foraed  by  electrons.   (Auth 
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AD-299    662  Div.      8 

(TISTE/CAM)    OTS   price   $1 


60 


Foreign  Tech.  Div..  Air  Force  Systems  Coamand. 
Wright-Patterson  Air  Force  Base,  Ohio. 
COMPENSATED  COMMUTATINC  MECHANICAL  RECTIFIERS, 
by  A.  Ye.  Kaplyanskiy  and  P.  I.  Petrov, 


IS 


Division  8  -  ELECTRONICS  AND  ELECTRONIC  EQUIPMENT 


12   ■•r    63,    Up.    i«cl.    lilui.    K    ref«.    (Tram.    no. 
rTO-TT-63-3^    fro«   Soviet    Periodical, 
El«ktriclieit»o.    Ho.    3.    pp.    52-56.    1958) 

Uaelasti fied    report 

DESCRIPTORS!      •Rectifieri,    Electric    curreat*. 
Theory.    Electric    bridges.    Model    tests. 
Coaaatators. 

AO-299   698  Di».      8.    26 

(TISTE/CAM)    OTS    price    |1.60 

Motorola,    Inc..    Phoenix,    Aris. 
PRODUCTION    DEVELOPMENT   OF    A    SILICON    PLANAR 
EPITAXIAL    TRANSISTOR   WITH    A  MAXIMUM    OPERATING 
FAILURE    RATE    OF    0.001*   PER    1000    HOURS    AT    A  CON- 
FIDENCE LEVEL   OF   90)1  AT   25  C 
Quarterly    rept.    no.    2,    1    Ayg-31    Oct    62    on 
Production    Engineering   Measure. 
31    Oct    62.    15p.    incl.    lUus.    table. 
(Coatract   DA  36-039-«c-86728) 

Unclassified    repart 

DESCRIPTORS!      •Transistors.    •Manufacturing 
■ethods.    Surfaces.    Preparation.    Antiaony, 
lapuritles.    Alloys,    Melding.    Diffusion.    En- 
capsulation,   Processing,    Silicon    coapounds. 
Dioxides,    Mire,    Bonding,    itel  i  abi  1  i  t  y  , 
Traasist  ors. 
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rove  product  i  on 
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urfaee  preparation, 
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Izing  and  geoaetry 


AD-299  720      Div.   8.  25,  20 
(TISTP/JM)  OTS  price  $2.60 

lastituto  Universitario  Navale,  Naples  (Italy). 

MATCHING  AND  ABSORBING  MATERIALS  FOR  HICROHAVE 

RADIATION. 

Suaaary  rept.  on  Theoretical  and  Experiaental 

Research  on  Absorption,  Transaission  and  Radiation 

of  Eleetroaagnet ic  Naves, 

by  G.  Latairal.  G.  Franceschet t I ,  and 

R.  Vlaciguerra.   28  Feb  63.  1v. 

(Coatract  AF  o1(052)589) 

(RADC  TDR  63-U1)      Uaclasflfied  report 

DESCRIPTORS:  •Microwaves,  Absorption,  Materi- 
als, Reflection.  £  lee t roaagnet Ic  waves,  Radla- 
tiOB  affects. 

AD-299  730     Div.   8 
(TISTP/JP)  OTS  price  $3.60 

Istituto  Universitario  Navale,  Naples  (Italy). 

ANALYSIS  AND  SYNTHESIS  OF  NONUNIFORM  TRANSMISSION 

LINES  OR  STRATIFIED  LAYERS. 

Report  on  Theoretical  and  Experiaental  Research 

OB  Absorption  Transaission  and  Radiation  of 

Elect roaagnet ic  Naves, 

by  G.  Latairal.  G.  Franceschet t i ,  and  R.  Vinci- 

guerra.  1  Aug  62,  25p.  lUus.  (Technical  note 

(Contracts  AF  61(052)36  and  AF  61(052)589) 
(RADC  TDR  63-123)      Uaclaaslfled  report 

DESCRIPTORS:   "Nave  t ransai ss ioa ,  •Transaission 
lines.  Coupling  circuits.  Trans foraers , 
Filters  (Eleetroaagnet ic  waves).  Broadband, 
Absorption,  Reflection.  Networks.  Refractive 
index,  Nuaerical  analysis,  Fourier  analysis. 
Integral  traasforas.  Propagation,  Theory. 
Syathes  is . 


AD-299  77  3      Div.   8 
(TISTE/JBM)  OTS  price  $1 


60 


Harry  Diaaond  Labs.,  Nashington,  D.  C. 

A    SEMICONDUCTOR   NOISE    SOURCE, 

by   John    E.    Cronin.       U   Feb   63.    22p.       (Rept.    no. 

TR-1099) 

Unclassified  report 


DESCRIPTORS:   •Radlof requency  generators. 
•Noise  (Radio).  •Test  equipaent  (Electronics), 
Silicon.  Statistical  functions.  Reliability 
(Electronics).  Electric  currents, 
eaission,  Electric  potential, 
iapedance.  Teaperature. 


Field 

.  Electrica 1 

Diodes  (Seaiconduct or) 


AD-299  782     Div.   8 
(TISTP/JM)  OTS  price  |1.60 

Avco-Everett  Research  Lab.,  Everett,  Mass. 
MEASUREMENT  OF  LOW  RESISTANCE  AND  THE  AC  RESIST- 
ANCE OF  SUPERCONDUCTORS, 

by  Jacob  L.  Zar.   Jan  63.  12p.   (Rept.  no. 
AMP  100) 

(Contract  AF  0^(694)33) 
(BSD  TDR  63-60)        Unclassified  report 

DESCRIPTORS:   •Superconductors.  Measureaent. 
Circuits.  Transf oraers .  Inductance,  Resistance 

(Electrical )  . 


AD-299  787     Div.   8 
(TISTP/JN)  OTS  price  15.60 

Institute  of  Science,  and  Tech.  U.  of  Michigan. 
Ann  Arbor. 

ON  THE  USE  OF  COMPLEX  FILTERS. 
Report  of  Project  MICHIGAN, 

by  Robert  Byron  Crane.   Mar  63.  5Ap-   (Rept.  no, 
2900-368-T) 

(Contract  DA  36-039-80-78801,  Proj.  ^05801001) 

Unclassified  report 

DESCRIPTORS:   "Bandpass  filters.  Noise  (Radar), 
Signals,  Coaaun icat ion  systeas.  Radar 
equ  ipaent . 


AD-299  850        Div.   8 
(TISTE/OHD)  OTS  price  $3.60 

Foreign  Tech.  Div..  Air  Force  Systeas  Coaaand, 
Wright-Patterson  Air  Force  Base,  Ohio. 
DESIGN  OF  ANTENNAS  MITH  COMPOUND  EXCITER 

(CHAPTER  III,.  ,,...., 

by  V.  M.  Giniburg  and  I.  N.  Belova.   13  Feb  63, 
33p.  incl.  illus.  tables  (Trans,  no.  FTD-TT-62- 
1520  froB  Raschet  Parabo 1 ichesk  ikh  Antenn, 
IidatePstvo  'Sovetskoye  Radio',  pp.  99-120,  1959 

Unclassified  report 

DESCRIPTORS:   •Antennas,  "Antenna  feeds, 
Antenna  radiation  patterns.  Integration,  Coa- 
puters.  Antenna  lobes,  Dipole  antennas.  Re- 
flectors. Electric  currents.  Design. 

The  pattern  of  a  reflector  antenna,  activated  by 
a  nuaber  of  prlaary  source  points,  cannot  be  cal- 
culated by  the  total  pattern  of  the  exciter,  if 
distances  between  individual  sources  considerably 
exceed  the  wavelength.   In  this  case,  the  follow- 
ing two  aethods  can  be  eaployed  to  deteralne  the 
resultant  radiation  pattern  of  the  antenna:   (1) 
Calculation  of  currents  on  the  reflector  froa 
each  source,  subsequent  vectorial  addition  of 
curents  in  each  point  of  the  reflector  and, 
using  thea  as  a  basis,  calculation  of  the  pattern 
In  the  far  field.   (2)  Calculation  of  partial 
patterns,  produced  by  the  reflector  with  each 
source  separately.  In  the  far  field,  followed  by 
the  vectorial  addition  of  all  fields  in  the  far 
field  for  each  angular  direction.   (Author) 

16 


ELECTRONICS  AND  ELECTRONIC  EQUIPMENT  -  Division  8 
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AD-299   860  Div.      8.    5 

(TISTE/CAM)    OTS   price   $9.10 

Cooke   Engineering   Co.,    Alexandria.    Va 

A    STUDY    OF    FACTORS   THAT    AFFECT    THE    S 

NOISE   RATIO   AT    U.    S.    NAVAL   SHORE   RECE 

FACILITIES, 

by    Frederick   E.    Barlinc.      23   Dec    57,    ItSp.    iacl. 

illus.    47    refs. 

(Contract  Nobsr  71118) 

Unclassified  report 

DESCRIPTORS:   "Radio  receivers,    r^dio  inter- 
ference, *Signal-to-nolse  ratios,  A  aospherlcs, 
Extraterrestrial  radio  waves.  Antennas,  Noise 
analyzers.  Measureaent.  Theory.  Tes'  [equip- 
aent (Electronics).  Transaission  links,  Co- 
axial cables.  Noise  generators.  Nav^l  shore 
establ ishaents. 
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AD-299   862  Div.      8 

(TISTE/JNS)    OTS   price   $2.25 


Inc..    Nalli 
OF    A    NATERTIGHt 


Tiaes    Nire    and   Cable  Co 

Conn. 

DESIGN  AND  DEVELOPMENT 

STABLE  RF  CABLE. 

Final  developaent  rept.,  24  June  60-3(' 

by  David  A.  Peterson.   30  June  62,  96 

lUus.  tables  (Engineering  rept.  216- 

(Contract  Nobsr  8I424) 

Unclassif ie 


DESCRIPTORS:   "Coaxial  cables,  Stan 
ratios.  Attenuation.  Pressure,  Low 
research.  Test  aethods.  Test  equip 
Plating.  Mechanical  properties.  Mat 
prediction,  Radlof requency,  Molstur 
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AD-299  863     Div.   8 
(TISTE/JBM)  OTS  price  $19.75 

Pneuaafil  Corp.,  Charlotte,  N.  C. 
INVESTIGATION  OF  THERMAL  DESIGN  FOR  STANDARD 
ELECTRONIC  ASSEMBLIES. 
Final  rept. , 

by  Jaaes  B.  Smith  and  Walter  Robinson.   Dec  62. 
316(^.  incl.  illus.  tables,  refs. 
(Contract  NObsr-81377,  Proj.  SR008C301  ST-6) 

Unclassified  report 

DESCRIPTORS:   •Electronic  equipment.  •Circuits, 
"Amplifiers,  Voltage  amplifiers,  Video  ampli- 
fiers, Electron  tube  parts.  Test  equipaent 
(Electronics),  Electron  tubes.  Transistors, 
Air-cooled.  Heat  transfer,  Thermal  conductivi- 
ty, Density,  Thermal  insulation,  Test  methods. 
Water,  Heat  shields,  Temperature,  Packaged 
circuits.  Servo  amplifiers.  Naval  equipaent. 
Cool ing. 


Contents: 
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AD-299  952     Div.   8,  26 
(TISTE/CAM)  OTS  price  $3.60 

Valpey  Crystal  Corp.,  Holliston,  Mass. 

QUARTZ  CRYSTAL  UNIT  CR-(XM-37 ) /U . 

Quarterly  progress  rept.  no.  6,  1  Oct-31  Dec  62, 

by  Norman  R.  Glllin.   31  Dec  62,  29p. 

(Contract  DA  36-039-1C-85972) 

Unclassified  report 

DESCRIPTORS:   "Quartz,  "Crystal  holders.  Quartz 
resonators.  Design,  Resistance  (Electrical], 
Inductance,  Test  methods.  Tables,  Manufacturing 
met  hods . 


AD-299  964     Div.   8 
(TISTE/OHD)  OTS  price  $4.60 


Amelco  Inc.,  Mountain  View,  Calif. 

PHOTRONICS. 

Interim  engineering  rept.  no.  3.  16  Nov  62- 

15  Feb  63. 

by  M.  A.  Gillee.   15  Feb  63.  45p. 

(Contract  AF  33(657)8678) 

Unclassified  report 

DESCRIPTORS:   "Coupling  circuits,  "Diodes 
(Semiconductor),  "Photons,  "Molecular  elec- 
tronics, Silicon,  Electron  transitions. 
Optical  phenomena,  Fiber  optics,  Effectiveness, 
Semiconductors . 
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Division  8  -  ELECTRONICS  AND  ELECTRONIC  EQUIPMENT 


AD-299  966  •    Div.   8 
(TISTE/OHD)  OTS  price  $9.10 


Research  Lab.,  U.  of  lina. 


eiectroB  Tabe 

■iaaeapol it. 

STUDIES  OF  PBIHABY  ELECTBON  SOURCES, 

Scieatific  rept.  ao.  ^.  i  Dec  61-1  Mar 

by  D.  E.  Aaderioa.   Sep  62.  68p.  iltus 

(Coatract  AF  19(60^)8381.  ProJ.  4619) 

(AfCBL  63-5)  Uaclataified  report 


62. 


OESCBIPTORS:   •Ther.ioaic  e.isiion.  •Cathode 
•Field  eaissioa.  Oxide  cathodes.  Electro- 
■•aaetic  paltes.  Thickaess.  Measureaent.  Die 
trie  filas.  Metal  filas.  Sapercoaduct ors 
EleetroBS. 


AD-299  974     Div.   8 
(TISTE/CAM)  OTS  price  |2.60 


s , 

lec- 


Palo  Alto.  Calif. 
A  HIGH-POMEB  MILLIMETER-BAVE 


Matkias-Johnson  Co. 

APPLIED  RESEARCH  ON 

GENERATOR. 

lateria  eagiaeering 

28  Feb  63. 

by  Jaaes  M.  Sedia.   ^„  .„ 

(Coatract  AF  33(616)8369) 

Uaclassif ied 


rept.  BO. 

28  Feb  63.  20p 


1  Dec  62- 


report 


DESCRIPTORS:   "Radiof requeacy  generators. 

Backward-wave  oscillators.  Extreaely  high  fre- 
^aeacy.  Electric  potential.  Maveguides.  Cir- 
ealts.  Electroforaiag,  Electron  guns.  FocMsiao 
■•gaetic  fields.  Cathodes  (Electroa  tubes) 
Aaodes  (Electron  tubes).  Tungsten,  Milliaeter 
waves,  Radiof requency  power. 


AD-299  981      Div.   8.  15 
(TISTP/FEM)  OTS  price  $5.60 


Pennsylvania  State  U. , 


loaosphere  Research  Lab. 
Uaiversity  Park. 
ELECTROMAGNETIC  NONLINEAR  INTERACTION  AND  RE- 
FLECTION FROM  A  PLANE  IONIZED  MEDIUM 

J.V:  '-."^S^r"'-  '''^''''    ^«P-'(Scieatific 

/^r)!l,"f*  *^  19(604)4563.  ProJ.  8605) 
(AFCRL  63-291)         U.ela.lified  report 

DISCRIPTORS:   'Electroaagaet ic  wave  reflec- 
tiOBS,  •Hatheaatical  analysis.  -Ionospheric 
propagation.  Partial  differential  equations 
Electron  density.  Velocity.  Absorption. 
Oscillatioa.  Scattering.  loniaatioa.  Differen- 
tial equations. 


AD-400  109     Div.   8   25 
(TISTP/MH)  OTS  price  13.60 

Helabs.  Palo  Alto.  Calif. 

INVESTIGATION  OF  MICROWAVE  NON-LINEAR  EFFECTS 

UTILIZING  FERROMAGNETIC  MATERIALS. 

Quarterly  progress  rept.  no.  3,  17  Sep-16  Dec  62 

by  Roy  M.  Roberts  and  Lee  F.  Donaghey.  16  Dec  62* 

36p.  iacl.  iUus.  3  reft. 

(Coatract  DA  36-039-sc-89206) 

Unclassified  report 

DESCRIPTORS!   •Ferritei,  •Ferro.agnet ic  aa- 
terials.  •Paraaetric  aaplifiers.  Cavity 
reaoa  tors,  Electroaagaet ic  properties 
Garaets. 

A  aethod  of  eoaparing  the  relative  threshold  pump 
fields  necessary  for  sustaiaiag  longitudinally 
puaped  paraaetric  aapl if icat ioa  for  various  sig- 
aal  aad  idle  aagnetodynaaic  aode  pairs  and  O's 
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AD-400  119     Div.   8 
(TISTE/JBM)  OTS  price  $5.60 

Melpar.  lac.  Falls  Church,  Va. 

MOLECULAR  CIRCUIT  DEVELOPMENT 

Quarterly  rept.  no.  11,  I5  Nov  62-I5  Feb  63. 

5  Feb  63.  52p.  iacl.  iii„,.  tables 
(Contract  NOa  60-0362-c) 

Daclassified  report 


DESC 
•Die 
•Mic 
ers 

f  igu 
Gera 
Elec 
para 
sist 
Carb 
Seai 


RIPTORS: 
lectric 
roainiat 
(Storage 
rations, 
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electronics.  •Circuits, 
onductiag  filas, 
ectronics).  Thin  fib- 
tegrated  circuits,  Con- 
ture  research.  Silicon, 
iua.  Hafniua,  Cadaiua. 
eduction,  Vacuua  ap- 
eniua  coapounds,  Re- 
rface  properties, 
iffraction  analysis, 
ace  charges. 
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Research  was  continued  on  the  foraation  of  aole- 
cular  circuits.   The  pyrolytic  deposition  of 
silicon  was  coapleted.   The  conditions  for  ob- 
taining either  unifora  filas  or  crystallites  were 
established.   It  was  found  that  silicon  crystal- 
lites of  several  ails  in  diaaeter  could  be  repro- 
ducibly  obtained,  while  crystallites  of  up  to  20 
ails  in  diaaeter  could  be  foraed  on  occasion. 
Studies  of  geraaniua  filas  foraed  in  an  ultrahigh 
vacuua  chaaber  to  the  conclusion  that  background 
pressure  during  deposition  does  not  have  a  signi- 
ficant effect  on  the  fila  properties.  Sputtered 
filas  of  silicon  carbide  of  auch  iaproved  aobil- 
ities  were  produced.   Partial  cry s ta Uiaa tioa  of 
silicon  carbide  filas  was  achieved  through  high- 
teaperature  treataent.  The  oxides  of  neodyaiua 
and  hafniua  are  being  ia<-est  igated  for  use  as 
high-teaperature.  thin-fila  dielectrics.  The  for- 
aation of  filas  of  the  sulfide  and  selenide  of 
cadaiua  by  vacuaa  evaporation  was  iavestigated. 
The  filas  have  allowed  fabrication  of  field  ef- 
fect devices  with  transconduc tance  values  as 
large  as  15,000  aicro-ahos.  A  study  of  the  thera- 
•1  stability  of  the  devices  was  laitiated 
(Author) 


AD-400  127     Div.   8 
(TISTE/CAM)  OTS  price  $1.60 

MaicoCo.,  Inc..  Minneapolis.  Minn. 
FEASIBILITY  STUDY  OF  AN  ELECTRONIC  GONIOMETER 
Sh I TCH , 

Pinal  engineering  rept..  18  Apr-18  Dec  60 

f^f-  ''"f!""-   2^  •"*"  ^^'    I'^P-  i»e».  ill", 
tables   (Rept.  no.  R-503) 

(Contract  NObsr-81313,  Proj.  SS  024001) 

Unclassified  report 

DESCRIPTORS:   "Gon 1 oaeters .  •Electronic 
switches.  Broadband.  Transistor  aaplifiers 
Diodes  (Seaiconductors) .  Gates  ;Circuits)  * 
Linear  systens.  Phase  aeasureaent,  Radio 
interference.  Oscilloscopes,  Solid  state. 
Physics,  Measureoent,  Feasibility  studies. 


ELECTRONICS  AND  ELECTRONIC  EQUIPMENT  -  Division  8 
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AD-400  131      Div.   8,  25 
(TISTP/MB)  OTS  price  $13.50 

Cruft  Lab..  Harvard  L . .  Caabridge,  Ma 
ELECTROMAGNETIC  FIELD  PROBES, 
by  Haven  Whiteside.   25  Oct  62.  Iv.  i 
tables,  refs.  (Technical  rept.  no.  3 
(Contract  Nonr-1g6632,  Proj.  NR  371-0 

Unclassified  r 

DESCRIPTORS:  •Electromagnetic  fiel 
•Probes  (Electroaagaet ic) .  Dipole  a 
Electric  fields.  Magnetic  fields.  SW 
Transaission  lines.  Elec troaagnet i c 
Measureaent.  Loop  antennas.  Antenna 
Configurations. 


cl.  illus. 

) 

6) 

|port 

s, 

Itennas, 
nsi  ti vi ty , 
waves. 


The  behavior  of  probes  in  the  electro 
field  is  limited  by  the  averaging  of 
ured  field  over  the  finite  size  of  th 
This  is  the  aajor  restriction  on  the 
receiving  dipole  as  an  electric  probe 
usual  aagnetic  probe,  a  shielded  loop 
in  addition  froa  a  less  well-known  so 
error.  Such  a  loop,  even  for  aoderat 
will  Sustain  currents  that  are  propor 
the  tangential  electric  field,  not  to 
aagnetic  field  as  desired.  These  ele 
currents  are  studied  in  soae  detail, 
of  avoiding  or  reducing  thea  are  prop 
tested.  In  addition,  the  behavior  of 
probes  is  studied  in  general,  both  th 
and  experiaental ly,  varyiag  all  the,  r 
paraaeters  such  as  loop  sixt.  shape, 
and  load.   (Author) 


AD-400  145     Div.   8,  7,  20 
(TISTE/JBM)  OTS  price  $3.60 


Aray  Electronics  Research  and  Develop 

Fort  Monaouth,  N.  J. 

TRANSIENTS  INDUCED  IN  ELECTRICAL 

NUCLEAR  RADIATION  PULSES, 

by  Eberhard  Both,  Horst  P.  Bruener.  a 

Schlosser.   Sep  62,  27p.  incl.  illus. 

9  refs.   (AELRDL  technical  rept.  no. 

Unclassified  re 


DESCRIPTORS:  •Coaxial  cables,  'Tel* 
lines,  •Radiof requency  cables,  "Elec 
cables.  Electric  currents.  Transient 
trie  potential.  Shielding,  Neutrons, 
rays.  Test  methods.  Signals.  Attenua 
Polarization,  Radiation  daaage. 


Current  transients  generated  in  variou 
electrical  coaaun icat ion  cables  under 
froa  a  aixed  neutron  and  gaana  pulse  w^re 
aeasured  as  a  function  of  applied  volti<ge,  re- 
peated exposure,  distance  from  source 
posed  shielding.   Results  are  reported 
axial  radio-frequency  cables  RG-59  B/U 
and  RG-81/U,  electricl  telephone  cable 
and  parallel  wire  TV  antenna  cable.  T^e   radia- 
tion source  was  the  bare  critical  asse|i«>ly  oi 
the  Sandia  Pulse  Reactor  Facility.   By  individ- 
ually aeasuring  the  transients  in  both  cable  con- 
ductors, the  response  of  the  coaxial  cities  was 
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AD-400  150     Div.   8 
(TISTE/OHD)  OTS  price  $3.60 

General  Telephone  and  Electronics  Lab..  Inc.. 

Bayside.  N.  Y. 

STUDY  OF  FAILURE  MECHANISMS  IN  HIGH  POWER  RADIO 

FREQUENCY  GENERATING  DEVICES. 

Quarterly  rept.  no.  3, 

by  M.  Friedman  Axler.  K.  A.  Hein.  and  T.  G. 

Polanyi,   30  Sep  62.  33p.  iocl.  illus.  tables. 

(Rept.  no.  TR62-254.3) 

(Contract  AF  30(602)2595.  Proj.  5519) 

(RADC  TDR  62-615)       Unclassified  report 

DESCRIPTORS:   •Electron  tubes.  •Traveling-wave 
tubes,  Gas  analysis.  Electron  tube  parts. 
Electron  tube  heaters.  Electron  guns.  Mass 
spectroscopy.  Reliability  (Electronics), 

The  causes  of  failures  in  gridded.  high-power 
trav'el  ing-wave  tubes  are  being  studied  through 
an  examination  of  the  gas  ambient  of  operating 
tubes  and  of  the  individual  tube  components. 
Omegatron  mass  spectrometers  permanently  attached 
to  the  unit  under  test  are  used  for  measuring  the 
gas  ambient.   Electrical  parameters  of  the 
traveling-wave  tube  in  relation  to  its  gas 
ambient  are  discussed.   Control  data,  i.e.,  the 
gas  ambient  produced  by  the  omegatrons  processed 
on  two  different  vacuum  systems,  are  presented. 
Data  on  the  total  gas  content  of  tube  materials 
which  can  be  released  upon  heating  have  been 
determined  by  a  hot-extraction  method  used  in 
conjunction  with  a  conventional  analytical  mass 
spectrometer;  such  data  are  reported  for  stain- 
lesssteel  and  nicoseal  tube  components.   Eaission 
spec t rograph ic  analyses  for  impurities  in  alun- 
duffl-coated  heater  coils  are  reported.   (Author) 


AD-400  155      Div. •  8 
(riSTP/MB)  OTS  price  $9.60 

New  Mexico  U.  Engineering  Experiaent  Station. 

Alburquerque. 

SURVEY  OF  PAPERS  ON  THOPOSPHERIC  REFRACTION. 

by  Richard  0.  Gilaer,  WaUis  R.  Cramond,  and 

Marvin  R.  Byrd.   Feb  63,  116p.  (Technical  rept. 

no.  EE-86) 

(Contract  DA  29-040-ORD-1 238) 

Unclassified  report 

DESCRIPTORS:   •Troposphere,  Propagation, 
Ref ractoaeters.  Radio  waves.  Bibliographies. 
Refraction. 

Five  hundred  eighteen  papers  concerning  tropos- 
pheric  refraction  and  soae  closely "related 
topics  are  referenced  in  this  report.   Of  these, 
191  are  abstracted.   Nei  her  refractivity 
aeasuring  equipaent  nor  other  ataospheric  ef- 
fects in  the  troposphere  are  specifically 
covered.   Cross  listings  of  authors  and  ASTIA 
nuabers  are  given.   Enough  inforaation  is  given 
on  each  listing  such  that  it  could  be  obtained*. 
(Author) 
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Divifllon  8  -  ELECTRONICS  AND  ELECTRONIC  EQUIPMENT 


AO-^OO  161      Oiv.   8 
(TISTB/CAM)  OTS  prict  $1.10 

Uaulaad  Corp.,  Chicago.  lU. 

EXPERIMENTAL  CATHODE  RAY  TUBES  KITH  FIBER  OPTIC 

INSERTS  IN  FACEPLATE. 

Qiiartarly  •agiaetriag  rept.  no.  3.  28  Oct  62- 

27  Jan  63. 

Mar  63.  ip. 

(Ceatract  NObtr-87393) 

Uaclassified  raport 

DESCRIPTORS:   "Catkod*  ray  tubes.  Phosphoras- 
cent  aaterial.  Procet«lng.  fiber  optics. 

AD-ilOO  167        Div.   8,  25 
(TISTP/GRN)  OTS  price  |12.00 

Crmft  Lab.,  Harvard  (J.,  Caabridge,  Mass. 
(No  title). 

Aaaaal  progress  rept.  no.  6^,  1  July  61- 
2  Jaly  «52, 

by  J.  A.  Pierce.  R.  N.  P.  King  and  others. 
1  Aag  62,  I55p.  incl.  lllus.  tables,  refs. 
(Contract!  NoBr-186607,  Nonr-186616  and  others) 

Unclassified  report 

DESCRIPTORS:   'Elect roaagnet ic  waves.  'Solid 
state  physics,  'Electronics,  Ferrosiagnet  ic 
■aterials.  Ferroelectric  aaterials.  Very  low 
frequency,  Coasiun  icat  ion  systems,  Autoaatic. 


AD-^00  2^b      Div.   8 
(TISTE/JBM)  OTS  price  $1.60 

Rauland  Corp.,  Chicago,  111. 

EXPERIMENTAL  CATHODE  RAY  TUBES  MITH  FIBER  OPTIC 
INSERTS  IN  FACEPLATE. 
Fiaal  engineering  rept. 
1962,  13p. 

(CoBtract  NObar-87395,  ProJ .  SR008-03-05) 

Uaclassified  report 

DESCRIPTORS:   "Cathode  ray  tube  screens,  • 
•Fiber  optics.  Cathode  ray  tubes,  Phosphorus, 
Class  seals,  Manufacturing  Methods,  Material 
forming.  Production. 


AO-^00  26A      Div.   8 
(TISTE/JBM)  OTS  price  |2.60 

Microwave  Research  Inst.,  Polytechnic  Inst,  of 

Brooklyn,  N.  Y. 

FIVE  REACTANCE  3  TERMINAL  PEAKING  CIRCUIT, 

by  Leo  E.  Foley.   28  Feb  63.  25p.   (Rept.  no. 

PIBHRI  1119-63) 

(Grant  AF-AFOSR-62-295) 

Unclassified  report 

DESCRIPTORS:   'Coupling  circuits.  Capacitance, 
Equations,  Inductance,  Theory,  Electrical 
aetworks.  Electrical  iapedance.  Transients, 
Analysis,  Amplifiers. 


AD-^OC  288      Div.   8» 
(TISTE/JBM)  OTS  price  |2.6C 

Corning  Glass  Morks,  Bradford,  Pa. 

NF  RESISTOR  FACTORIAL  LOAD  LIFE  TEST. 

Interim  development  rept.,  Jan-Apr  63, 

by  Stouder  C.  Thompson.   31  Mar  63.  19p.  illus. 

table. 

(Coatract  NObsr-87385) 

Uaclassified  report 

DESCRIPTORS:   'Glass  res i st or s ,  Glass  seals. 
Power,  High  temperature  research.  Test  equip- 
moat  (Electronics),  Test  methods.  Temperature, 
Resistance  (Electrical).  Timing  circuits. 
Oxides,  Tin,  Life  expectancy. 


AO-^00  289     Oiv.   8 
(TISTE/JBM)  OTS  price  $3.60 

Sylvania  Electric  Products,  Inc.,  Naltham,  Mass. 

RESEARCH  ON  SILICON  SINGLE  CRYSTAL  THIN  FILMS 

AND  DEVICES. 

Interim  technical  documentary  rept.  no.  1, 

3  Dec  62-28  Feb  63, 

by  E.  Rasmanis,  R.  Beatty,  and  J.  Madden. 

15  Mar  63.  1v.   (Rept.  no.  Q^03-1) 

(Contract  AF  33(657)10^88) 

Unclassified  report 

DESCRIPTORS:   'Transistors,  'Thin  films  (Stor- 
age devices),  'Semiconducting  films,  'Diodes 
(Semiconductor),  Electric  insulation.  Evapora- 
tion, Reduction  (Chemistry),  Chlorides,  High- 
temperature  research.  Electrons,  Hall  effect. 
Hydrogen.  Electrical  potential.  Surface  prop- 
erties. Manufacturing  methods.  Group  III 
elements.  Group  V  elements.  Impurities,  Photo- 
micrography, Electrical  conductance,  Electric 
currents.  Semiconductor  devices,  Silicon. 

AD-AOO  290      Div.   8 
(TISTE/OHO)  OTS  price  $5.60 

Texas  Instruments  Inc.,  Dallas. 

MATERIAL  PROCESSING  AND  PHENOMENA  INVESTIGATION 

OF  FUNCTIONAL  ELECTRONIC  BLOCKS. 

Quarterly  progress  rept.  no.  .^,  1  Dec  62- 

28  Feb  ^3, 

by  Rowland  E.  Johnson,  R.  C.  Sangster,  and 

Charles  H.  Phipps.   28  Feb  t.} ,    1v.   (TI  rept. 

no.  08-63-2'';  Rept.  no.  BPSN:  2-6799-76rE- 

A19505) 

(Contract  AF  33(657)91"*^) 

Unclassified  report 

Original  contains  color  plates:   all  DDC 
reproductions  will  be  in  black  and  white. 
Original  may  be  seen  in   DDC   Hq. 

DESCRIPTORS:   'Molecular  electronics, 
'Integrated  circuits,  Arsenides,  Silicon  coi 


Gallium  compounds 


AD-iOO    330 
(TISTE/CRJ) 


Div.      8,    26 
OTS   price   $2.60 


Sprague   Electric   Co.,    North   Adams,    Mass. 
PRODUCTION    ENGINEERING   MEASURE,    RELIABILITY 
IMPROVEMENT,    JET    ETCH   TRANSISTOR. 
Quarterly    rept.    no.    3,    31    Oct    62-31    Jta   63, 
by   R.    M.    Gagne,    J.    E.    Kranti,    and   J.    H.    0. 
Folster.      31    Jan    63,    19p.    tables. 
(Contract    DA   36-039-ic-8672l ) 

Unclassified    report 

DESCRIPTORS:      'Transistors,    'Manufacturing 
methods,    Etched    crystal!,    Germanium,    Plating, 
Reliability    (Electronics),    Electrode!, 
Chemical    milling.    Encapsulation,    Production. 

Effort!   were   continued   to    improve    production 
techniques    to    increase   the    reliability   of    the 
jet    etch    transistor  Type   2N1'00.       (Author) 


AD-400   343 
(TISTM/JEA) 


Div.      e.    30 
OTS   price    $1 . 6C 


Nortronics    Div.,    Northrop  Corp.,    Hawthorne,    Calif. 
A.N/6JQ-9   CHECKOUT    SEQUENCE    PRUGRAMMING    SET. 
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ELECTRONICS  AND  ELECTRONIC  EQUIPMENT  -  Division  8 


incl.  illus.  7  refs.  (R<{it 


Final  rept. 
5  Mar  63,  Up 
NORT  63-88> 

(Subcoiiiraci  to  Douglas  Aircraft 
Santa  Munica,  Calif..  Contract  A^  33( 

Uncla!!ified  re 


Co. 


liC, 

6CJ(J)39587) 
rt 


(< 


•( 


DESCRIPTORS:   'Check  out  equipment, 
support  equipment.  'Programming  (Comp 
Power  supplies.  An*log-io-digi ta 1  con 
Data  processing  systems.  Autojiatic. 
ments.  Switching  circuits.  Timing  cifl 
Coding.  Reliability,  Maintenance.  El 
Digital  systeai.  Electronic  equipment 


M4 


ec 


A0--;00   489 
(TISTE/OHD) 


Div.       8 
OTS    price   $6.60 


Mest inghouse   Electric    Corp.,    Elmira      N 

APPLIED    RESEARCH    ON   TSEM    IMAGE    AMPLIFl 

CAMERA  TUBE. 

Final  rept..  Mar  61-Aug  62  on  Electroni 

Technology, 

by  G.  M.  Goetze,  A.  H.  Boerio  and  other 

Jan  63,  64p. 

(Contract  AF  33(616)8017,  ProJ.  4156) 

(ASD  TDR  63-84)         Unclassified  rep 

DESCRIPTORS:  'Image  tubes,  •Camera  t 
Secondary  emission,  Resolution,  Potas 
compounds.  Chlorides,  Films.  Electrod 
Image  intensifiers  (Electronics),  Ele 
mult  ipl iers. 


Ci,': 


ION 
Tube 


<  t 

4lies. 
um 

I  ron 


AD-400  536     Div.   8 
(TISTA/FRL)  OTS  price  $1.10 

Foreign  Tech.  Div..  Air  Force  Systems  C 
■right-Patterson  Air  Force  Base.  Ohio 
MAGNETIC  LOGICAL  ELEMENTS, 
by  V.  S.  Podlipeaskiy.  5  Mar  63.  4p.  (T 

FTO-TT-62-1502  from  Russian  Patent  Nr.  1 
(697504/26).  pp.  1-3,  13  Feb  61) 

Uaclasiificd  repoMt 


•aad. 


r I  a!  .    no, 

(;5067 


DESCRIPTORS:      'Magnetic    cores.    Diodes 
conductor).    Circuits,    Computer    logic. 


AD-^00    537  Div.       8 

(TISTA/FRL)    OTS    price    $1 


10 


Foreign   Tech.    Div.,    Air    Force   Systems   C 
■right-Patterson    Air    Force    Base,    Ohio. 
LOGICAL   ELEMENT, 

by    N.    P.    Brusentsov.    5    Mar    63,    4p.     (Tra 
FTD-TT-62-1500    from  Russian   Patent    Nr. 
(698409/26),    pp.    1-3.    22   Feb   61 ) 

Unclassified    re 


DESCRIPTORS:      'Magnetic    amplifiers,    DiHdes 
(Semiconductor),    Circuits,    Re!istors, 
Magnetic    cores.    Computer    logic. 


AO-400    560 
(TISTP/MB) 


OTS 


Div. 
price 


8 
$4. 


60 


!l 


BLS 


Aeronautical    Syitem!    Div.,    Air   Force   Sy 

Command.    Nr ight-Pat t e rson    Air    Force    Bas 

PROBABILITY    THEORY    AS   APPLIED    TO    RELIAB 

■ORK    DESIGN. 

Final  rept..  Mar-Sep  62  on  Advanced  Syst 

Synthesis  and  Analysi!  Methods, 

by  James  D.  LaRue.   Feb  63.  38p.   (Rept. 

ASD-TDR-62-1072) 

(ProJ.  5401) 

Uncla!!ified  repo 


DESCRIPTORS: 
Probabi 1 ity, 
Synt hes  is . 


•Electrical 
Reliability. 


networks.  De 
Statistical 


no. 


round 

ijters) , 
porters, 

asure- 
quiis. 

t  ron  i  cs , 


1-5 


Semi- 


011  mand. 


BO. 

i070 


BO. 


em! 

Ohio. 

NET- 


ign. 

thai  ys  is , 


AD-400  666     Div.   8 
(TISTP/MH)  OTS  price  $11.00 

RCA  Defense  Electronic  Products,  Moorestown  N   J 

MICRO-MODULE  PRODUCTION  PROGm^M. 

Quarterly  rept.  no.  12. 

1  Jan  -  1  Apr  61,  1v.  incl.  illus.  tables. 

(Contract  DA-36-039-SC-75968) 

Unclassified  report 

DESCRiPTORS:   •Submini ature  electronic  equip- 
ment, 'Circuits,  Production. 


AD-400  673     Div.   8 
(TISTE/JBM)  OTS  price  $5.60 

Sylvania  Electric  Products  Inc.  Mountain  View. 
Calif. 

RESEARCH  ON  TECHNIQUES  FOR  LIGHT  MODULATION  DE- 
TECTION 

Interim  engineering  report  no.  3,  1  Dec  62- 
1  Mar  63. 

by  D.  E.  Caddes.  R.  Targ  and  B.  J.  McMurtry. 
1  Mar  63,  43p.  incl.  illus.  43  ref*. 
(Contract  AF  33(657)8995) 

Uaclassified  report 

DESCRIPTORS:   'Traveling  wave  tubes  'Photo- 
tubes. 'Detectors.  'Microwave  equipment, 
'Photoelectric  cells  (Semiconductor).  Noise 
(Radio).  Electric  currents.  Analysis.  Power, 
Cathodes  (Electron  tubes).  Electron  beams. 
Differential  equations,  Resistance  (Elec- 
trical), Space  charges.  Electric  fields.  Elec- 
trical conductance.  Electric  potential,  Test 
methods.  Helixes,  S-band.  Selenides.  Cadmium 
compound!.  Light. 


leiearch  concerns  development 
light  modulation  detection 
theoretical  and  experimental 
detection  schemes  has  reaffir 
that  the  traveling-wave  micro 
the  most  promising  method  con 
objectives  of  this  program 
scribed  in  the  following  area 
analysis  of  microwave  phototu 
perimental  measurements  on  mi 
solid  state  photodiodes  and  o 
Uuthor) 


of  techniques  for 
A  cont  i  nui  ng 
analysis  of  light 
med  the  conclusion 
wave  phototube  is 
!i!tent  with  the 
Progress  is  de- 
s:   (1)  theoretical 
bes;  and  (2)  ex- 
crowave  phototubes, 
ther  demodulators. 


AD-400  680     Div.   8 
(TISTE/JBM)  OTS  price  $5.60 

Electron  Physics  Lab.,  U.  of  Michigan.  Ann  Arbor. 

THE  DESIGN  AND,  CONSTRUCTION  OF  A  HIGH-POMER  UHF 

CRESTATRON. 

Progress  rept.  bo.  1, 

by  G.  T.  Konrad.   Aug  62,  51p.  incl.  illus. 

table!,  8  ref!..  (Rept.  no.  TR  52) 

(Contract  AF  30^602)2834) 

(RAOC-TDR-62-446)       Uncla!!ified  report 

DESCRIPTORS:   'Amplifiers,  'Traveling  wave 
tubes,  Helixes,  Electron  beams.  Ultrahigh 
frequency.  Electron  guns.  Space  charges. 
Propagation,  Effectiveness.  Configuration. 
Electric  f ields ,  Elec trical  impedance, 
Electron  dens ity .' Theory ,  Dielectrics,  Elec- 
tric potential,  Electric  current.  Impedance 
matching.  Coupling  circuits.  Standing  wave 
ratios.  Cathodes  iElectron  tubes).  Manu- 
facturing methods .. Pulse  modulation.  Electro- 
magnetic, Shielding. 

Research  concerns  the  design  of  a  high  power 
uhf  Crestatron.   A  pulsed  Crestatron  was  con- 
structed to  operate  in  the  uhf  range.   The  theory 
of  operation  of  this  device  is  presented  and 
a  design  procedure  outlined.   Experimental 
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Division  9  -  FLUID  MECHANICS 

retults  indicate  that  wideband  Crestatron  opera- 
tioa  it  possible  at  uhf  frequencies  using  a  skort 
r-t   ttructara,  2-^  naveleagths  long.  A  reasonably 
flat  saal l-i igaal  gaia  of  approxiaately  1$  db 
kas  beca  obtained  over  a  3  to  1  bandMidtk.   Peak 
pOMcr  outputs  in  excess  of  5  kw  and  saturation 
efficiencies  as  kigk  as  27!t  were  observed.   Tke 
low-level  oscillations  are  believed  to  be  due 
to  iaperfect  coupler  aatches.   Data  showing  the 
baraonic  content  of  the  Crestatrons  is  presented. 
(Author) 


AO-^00  719     Div.   8 
(TISTE/OHD)  OTS  price  |6.60 

Vestinghouse  Electric  Corp.,  Elaira,  N.  Y. 

SCAN-CONVERSION  STORAGE  TUBE  BASED  UPON  THE 

PEBMACHON. 

Fiaal  rept.,  1  Jaly  60-31  Oec  62, 

by  R.  J.  Doyle.  31  Dec  62,  6Ap. 

(Contract  DA  36-039-sc-850$1 ) 

Unclassified  report 

DESCRIPTORS:   'Storage  tubes,  "Cathode  ray 
tube  screens.  Electron  guns.  Fiber  optics, 
Caaera  tubes.  Photoelectric  aaterials. 
Mosaics,  Electronic  scanners.  Data  storage 
systeas. 


AD-^OO  732     Div.   8 
(TISTE/JBM)  OTS  price  $^.60 


> 


Photocircuit s  Corp.,  Glea  Cove,  N.  Y. 
■ICIOHINIATURE  LAYERED  PRINTED  MIRING. 
Quarterly  rept.  no.  2,  15  Sep-1 5  Dec  62, 
by  G.  Messier,  R.  HcCaw,  aid  M.  Paluszek. 
15  Dee  62.  1v. 

(Contract  DA  36-039- se-90763,  ProJ .  3A99-15-002) 

Oaelassified  report 

DESCRIPTORS!   •Priated  circalts,  •Hicroainia- 
tarizatioB  (Electreaics) ,  Electric  coanectors, 
Electric  teraiaals,  Maaufactar iag  aethods, 
Chaaical  ailliag,  Soldering.  Laainates,  Pro- 
ductioB,  Copper,  Configuration,  Panel  boards 
(Electricity),  Epoxy  plastics.  Laainated 
plastics.  Drilling  aackines.  Metal  coatiags. 
Plating,  Gold,  Nickel. 


AD-AOO  952     Div.   8 
(TISTE/JBM)  OTS  price  |2. 60 

Microwave  Electronics  Corp.,  Palo  Alto.  Calif. 

DEVELOPMENT  OF  LOM  NOISE  TRAVELING-NAVE  TUBES. 

Moathly  status  latter  ao.  3.  covering  the 

period  9  April  1962  to  9  Hay  1962. 

by  A.  C.  Ashlty.   9  May  62,  17p.  incl.  illus. 

tablat. 

(Ceatract  NObsr-81227) 

Unclassified  report 

DESCIIPTORSt   •Traveling  wave  tubas.  Packaged 
eircnits,  Tests,  Rubber  seals,  Failure  (Mech- 
aaics),  Reliability  (Electroaics) .  Vibration, 
Haaidity,  Sprays,  Power,  Life  expectancy. 
Low  tcaperature  research.  Shock  (Mechanics), 
Ttaperature.  Noise  (Radio). 

ItsaarcK  coatiaaed  on  the  design  of  low  noise 
travellag-aave  tabes.   The  preliainary  designs 
far  the  iaproved  M2108  aad  M2110  packages  were 
ceaplated  aad  the  parts  were  fabricated.   The 
■•«  designs  provide  for  O-riag  seals  at  all 
poteatlal  leakage  point,  and  are  of  a  aore  rugged 
aecbaaical  design.   Results  of  teaperature, 
altitude,  vibratloa  aad  shock  tests  are  pre- 
stated.   (Author) 


AD-400  953     Div.   8  -— 

(TISTE/JBM)  OTS  price  $1.60 

Microwave  Electronics  Corp.,  Palo  Alto,  Calif. 

DEVELOPMENT  OF  LOM  NOISE  TRAVELING-NAVE  TUBES. 

lateria  developaent  rept.  covers  the  period 

1  Aug  61  to  31  Aug  61 . 

31  Aug  61,  8p.  incl.  illus. 

(Contract  NObsr-81227) 

Unclassified  report 

DESCRIPTORS:   •Traveling  wave  tubes.  L  band. 
Ultrahigh  frequency.  Standing  wave  ratios. 
Coupling  circuits.  Helixes,  Broadband.  Pulse 
aodulation,  Power,  Electric  potential.  la- 
pedance  aatching,  Salenoids,  Noise  (Radio). 
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a  low  noise 
solenoid  tests 
Ided  a  aiaiaua 
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.8  kMc.   The 
was  degraded 
tput  couplers, 
ch  gave  a  VSNR 
nd;  however, 
btajned  using  the 
pin  aatch  with 
n  over  the  en- 
sured.  (Author) 


AO-400  966 
(TISTP/NH) 


OTS 


Div. 
price 


8 
11. 


60 


Microwave  Electronics  Corp.,  Palo  Alto,  Calif. 

DESIGN  AND  DEVELOPMENT  OF  TIIREE-NATT  Ku-BAND 

TRAVELING-NAVE  TUBE. 

Interia  Developaent  Rept  1,  1  July  62-30  Sep  62. 

30  Sep  62,  I2p.  incl.  illus. 

(Contract  NObsr-87501) 

Unclassified  report 

DESCRIPTORS:   •Traveling-wave  tubes,  'K   band. 
Helixes,  Electron  guns.  Design. 

An  electrical  design  of  the  helix  structure  has 
been  foraulated.   An  electron  gun  has  been 
designed,  and  a  scaled  version  constructed  and 
tested.   The  periodic  peraanent  aagnet  stack  has 
been  designed  and  the  aagnet  parts  have  been 
ordered.   Also,  preliainary  tests  of  the  helix- 
to  wave  guide  transition  have  been  conducted, 
and  aechanical  design  and  detailing  for  the 
prograa  is  nearly  coaplete.   (Author) 


9.    FLUID  MECHANICS 


AD-299   436  Div.      9 

(TISTA/GEC)    OTS   price   $9.10 

Daiverslty   of   Southern  Calif.,    Engineering 

Center,    Los    Angeles. 

A    STUDY    ON   THE   EQUATIONS   GOVERNING   GAS    FLOM    IN    A 

LON-DENSITY    NOZZLE. 

by   F.    E.    Mickey.      Mar   63.    92p.      (lept.    no.    USCEC- 

R-78-101) 

(Contract  AF  40(600)897,  ProJ.  8952) 

(AEDC  TDR  63-59)   Unclassified  report 

DESCRIPTORS:   ■Supersonic  noziles,  Nuaerical 
analysis.  Fluid  dynaaic  properties.  Partial 
differential  equations,  Heat  transfer,  Boundary 
layer,  Matheaatical  prediction,  Gas  flow. 
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AD-299   U5  Div.      9 

(TISTP/NH)    OTS   price   $3.60 

Boeing   Scientific    Research    Labs..    Sei 
A    STUDY    OF    OPTIMUM    SLENDER    BODIES    IN 
FLOM    MITH   A    VARIABLE    FRICTION   COEFFIC 
by   Angelo   Miele    and    Julian   Cole.      Jan 
illus.       (Rept.    no.    01-82-0223) 

Unclassifi 


ei  report 


Also  available  froa  the  auth 


or. 


Bfrli 


DESCRIPTORS:  •Hypersonic  flow  •^^ 
revolution,  •Drag,  -Friction,  Hyper 
acteristics.    Boundary    layer. 

AD-299   476  Div.      9.    30 

(TISTP/MH)    OTS   price   |8.10 

Aray   Missile  Test    Center,    Mhite   Sands 
"•nge,    N.    Mex. 

TABLES   FOR    CALCUUTION   OF    REYNOLDS   NLT^iEB 
FUNCTION    OF    MACH   NUMBER,    STAGNATION    Ss5 
AND    STAGNATION    TEMPERATURE.         " '""    '^''*" 
by    0.    J      Spring    and    K.    L.    Blackwell 
84p.       (Rept.    no.    RF-TR-63-3) 
(DA    Proj.    2-22901 -A-206-1B) 

Unclassified 

DESCRIPTORS:   .Reynolds  n.aber,  Nind 
Teaperature,  Viscosity,  Tables! 


AD-299  481      Div    9   25 
(TISTM/ODN)  OTS  price  $5.60 

Illinois  U. ,  Urbana 

A  STUDY  OF  CONCENTRATION  AND  MASS  FLON 

TIONS  IN  A  GAS-SOLID  SUSPENSION 

by  S   L.  Soo.  G.  J.  Trezek  and  others. 

IV.   ITechnical  rept.  no.  ILL-Q-P) 

smun^"'    '*°»'-36230C.    Proj.    NR    C98-038 

^^^^°'  Unclassified    re 


DESCRIPTORS:      •Gases.    "Solids.    Elect 
Glass.    Oxides.    Magnesiua   coapounds      I 
tion.    Fluid    flow.    Diffusion. 

AD-299    632  Div.      9,    25 

(TISTA/VGM)    OTS    price    $1.60 

Foreign   Tech.    Div.,    Air   Force   Systeas   ( 
Nright-Patterson    Air    Force    Base      Ohio 

AviMf"    ^"*i»*y«    Vysshikh    Uchebnykh 
Aviatsioaaaya  Tekhnika.    No.    3.    pp.    166- 

Unclassified    re 


FTI 


P< 


DESCRIPTORS:       •Liquid   Jets.    -Fluid    fl 
Boiling.    Phase    studies.    Mater.    Mater 
Vapor   pressure.    Vortices.    Vaporizatio 
■•Xing    flow.    Thermodynamics. 

AD-299   638  Div.      9.    25 

(TISTP/MH)    OTS   price   $1.10 

Foreign  Tech.  Div.,  Air  Force  Systeas  C 
Nright-Pattersoa    Air   Force   Base,    Ohio 

JSr^fixSL?^*^''-^*^^'"*^  ^'^  T"E  *"«"  SURF 
THE  INTERFACE  OF  TNO  FLUIDS  UNDER  THE  A 
SHIFTING    PRESSURES, 

by    L.    V.    Cherkesov.       5    Feb   63.    6d        (Tr 
FTD-TT-62-1838    froa    Izve.tiya   Akideail 
Belorusskoy   SSR,    Seriya   Fiziko-Tekhnich 
"•uk.    No.    1,    pp.    30-33.    1962) 

Unclassified   report 


DESCRIPTORS: 
Liquids. 


•Oscillations,    •Mechani< 
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FLUID  MECHANICS  -  Division  9 

AD- 29?    <^,45  Div.      9,    25 

(TISTP/MH)    OTS    price    $1.r^ 

Mrioirplr^'-    "'";•    ^i'   '''"■"    ''y*^'"*    Coamand, 
Wright-Patterson    Air    Force    Base      Okio 

HYDRODYNAMICS    AND    HEAT   TRANSFER 'oF    THE 
FLOM    OF    AN    INCOtlPRESSI  BLE    FLUID    IN    THE 
TMEEN    ROTATING    COAXIAL   CYLINDERS 
by   Yu.    A.    Koshaarov.       24   Jan    <^3  .  '  1  5d 
no.    FTD-TT-62-1743    fro.    Inzhene  r- o-R  zi  cheiiii; 
Zhurnal,    Vol.    5.    No.    5.    pp.    5-14.     1962)  ' 

Unci assi  fi  ed    report 

°?!rh";r°"^'       -Hydrodynaaies,    -Heat    transfer, 
•Turbulence.    •Boundary    layer.    Liquids. 

AD-299   664  Div        9 

(TISTP/JP)    OTS    price    $1,60 

Lr!'!h?"p^"'''-    "'''••    **'■   •"""    Systeas    Co-aand, 
■right-Patterson    Air    Force    Base      Ohio 

EXPERIMENTAL  RESEARCH  OF  THE  HYDRODYNAMICS  OF  A   ' 

^\l'    ik   "e^"'"'    ^"-    *•    ^•••'■"ov    and    others. 
Ft!!tt   A^      «";    """l-    ''■"*•    ^    "fs. -(Trans,    no. 
FTD-TT-63-18    froa    Inzheaerno-Fi zi cheski y 
Zhurnal,    5:5.    pp.    15-20,    lay    1962) 

Unelassi  fied    report 

DESCRIPTORS:       •Couette    flow.    •Cyliadrical 
bodies.    -Coapressed    air.    Air.    Gas    flow.    Hydro- 
dynaaics.    Turbulent    boundary    layer.    Vortices 
Turbulence,    Rotation.    Friction,    Laainar    bound- 
ary   layer.    Measurement. 

Experiaental  research  in  the  flow  of  air  in  the 
ring  channel  between  a  rotating  inner  cylinder 
and  a  stationary  outer  one  is  reported  There 
are  established  boundaries  of  the  regions  of  flow 
for  the  various  systeas.  The  results  are  pre- 
sented of  the  experiaental  aeasureaents  of  the 
losses    by    friction.       (Author) 


AO-299    679  Div.      9      25 

(TISTP/JM)    OTS   price   $28.50 

Foreign    Tech.    Div.,    Air    Force    Systeas    Coa-and 
Nright-Patterson    Air   Force   Base      Okio 
SJ2Jii?f    ?T    "CCNETOHYDRODYNAMICS    AND    PLASMA 
Silla"!"   ll.ilrW.    "'""'""   Ci-rodi.aaiki    i 

FTd'^tt   ^^1^.;    i"'''-     *''"•    •■*'»•    (Trans,    no. 
FTD-TT-62-1301    froa    IzdateLstvo    Akadeaii    Na  uk 
Latviyskoy   SSR.    Rig,,    pp.    i_66o,    1962) 

Unclassified    report 

DESCRIPTORS:      "Magnetohydrodynaaics ,    •Plasaa 
sjij::!;. """''•    *''*^'«»^.    Bibliographies.' 


AO-299  731      Div.   9.  30 

(TISTP/JN)  OTS  price  $7.60  _ 

David  Taylor  Model  Basin.  Mashington   D.  C 
D^"?IS^;A!STo£ETiA%^^"""^"  ^ACILITIESAT  the 
1690)  *"■  ^'■°""*"-   °"  ^2.  75p.   (Rept.  no. 

Unclassified  report 
Paper  presented  at  The  Society  of  Naval  Archi- 

•ieel !-■"** n^'^i",  ^"O*"***"-  Chesapeake  Section 
Meeting.  David  Taylor  Model  Basia.  5  Bee  62. 

DESCRIPTORS:  -Hyd rodynaa ics .  Mater  tunnels 
Hydrology.  Models  (Si au I  at i ons ) .  Laboralorv 
equipaent.  ' 


23 


Division  9  -  FLUID  MECHANICS 

AD-299   8^r  Dlv.      9 

(TISTP/JM)    OTS   price   $2.60 

Staaford    U. ,    Di«.    of    Engiaeering   Mechaaics, 

Calif. 

THE    LINCAI   THERMOELASTIC    PROBLEM   OF    LTNU-ORM 

HEAT    BLOW   DISTURBED    BV   A    PENNY-SHAPED    INSUUTED 

CRACK. 

by  A.  L.  Flareace  aad  J.  N.  Geodier.   Feb  63, 

1 5p.  illMS.  i    reft.   (Teckaical  rept.  no.  137) 

(Ceatract  Nonr-22529,  ProJ.  06^-2^1) 

tarlastified  report 

DESCRIPTORS:   "Heat  traasfer.  Integral 
equations.  Solids,  Theraodynaaict ,  Elasticity. 

A  solution  for  tke  infinite  solid  it  obtained 
by  the  aethod  of  dual  integral  equations.   Re- 
sults are  expressed  nainly  in  closed  foras, 
siagalar  round  tke  edge  of  the  crack.   The 
stress  coapoaents  in  the  plane  of  the  crack  are 
shown  in  curves.   (Author) 


AD-299  "^58      Di».   9 
CTISTP/Jir)  OTS  price  »1.10 

Institate  of  Eagiaecriag  Research,  U.  of  Calif. 

Berkeley. 

ON  HEAT  CONDUCTION  IN  ISOTROPIC  ELASTIC  SOLIDS, 

by  1.  L.  MaiaHrigbt.   Feb  t3.  Ap-   (Techaical 

rept.  ao.  20;  Series  131,  Issue  20) 

(Coatract  Noar-22269.  ProJ.  NR.06^.436) 

l^aclassi  f  ied  report 

DESCRIPTORS:   <Heat  transfer.  Isotropisa, 
Elasticity,  Tkeraodynaai cs ,  Solids. 


AD-29C1  986      Di».   9 
(TISTP/JP)  OTS  price  $2.60 

Hudson  Labs.,  Coluabia  U.,  Dobbs  Ferry,  N.  Y. 
THE  FORCED  MOTION  OF  A  NEUTRALLY  BUOYANT  FLOAT, 
by  T.  E.  Pockapsky.   16  Oct  62,  27p.   ^Teckaical 
rept.  no.  «)9;  Repjt  .  ao.  CU-1 2i-63-ONR-2fc6-Pkys .  ! 
(Coatract  Noar-2668^) 

Unclassified  report 

DESCRIPTORS:   "Floats,  'Liquids,  Coapressible 
floH,  Theraal  expansion.  Oscillation,  Buoyancy, 
■otioa.  Mechanical  waves.  Density. 


AD-400  163     Oi».   9.  2;. 
(TISTP/FEM)  OTS  price  |3.60 


Rasoarch  Associates  of  Princetoa, 
EXCHANGE  BETMEEN  NON-EQUI- 


Aeronaut  leal 
N.  J. 

ENERGY  AND  MOMENTUM 
PARTITION  GASES, 
by  T.  F.  Morse.   Mar  63,  29p.  illus.  23  refs. 
(ProJ.  Squid  technical  rept.  no.  ARAP-5-P) 
(la  cooperation  with  Virgiaia  U.,  Charlottes- 
ville, Contract  Nonr- 362300,  ProJ.  NR-098-038) 

Unclassified  report 

DESCRIPTORS:   'Gases,  •Theraodynaaics ,  Gas 
flow.  Fluid  aechaaics.  Energy,  Moaents, 
Functions,  Integral  equations,  Partial  dif- 
fereatial  equations,  Functional  analysis, 
Relaxation  tiae.  Molecular  strwcture. 

The  energy  and  aoaentua  relaxation  of  the  coa- 
ponents  of  a  non-equ i part i t i on  gas  aixture  is 
considered.   For  the  case  where  each  coaponent  of 
the  aixture  has  a  Maxwellian  distribution  at  a 
teaperature  T.  with  the  peculiar  velocity  in  the 
Maxwellian  aeasured  relative  to  the  species 
diffusioa  velocity,  U,  and  a  diffusion  Mach 
nuaber  not  too  large,  the  results  have  a  partic- 
ularly siaple  fora.   The  calculations  were 


AO-AOO  286      Div.   9 
(TISTA/GEC)  OTS  price  |2.60 

Brown  U.,  Providence,  R.  I. 

UNIFORM  SECOND-ORDER  SOLUTION  FOR  SUPERSONIC 
FLOM  OVER  DELTA  MING  USING  KEVERSE-FLOH  INTE- 
GRAL METHOD, 

by  Joseph  H.  Clarke  and  Jaaes  Wallace.  Apr  63, 
27p.  (Rept.  no.  CM-103/;) 

(Contract  NOw  62-060^-c,  ProJ.  BUMBLEBEE) 

Unclassified  report 

DESCRIPTORS:   "Delta  wings.  Supersonic  flow. 
Pressure,  Nuaerical  analysis.  Theory,  Inter- 
ference, Integral  equations,  Turbulence, 
Supersonic  r haract er i s I i ct . 


AD-4Cn  M"9      Div.   Q,  ^0 
(TISTE/OHD)  OTS  price  $1.10 

Naval  Civil  Eagiacering  Lab.,  Port  Hueneaa, 

Calif. 

PRELIMINARY  TESTS  OF  THE  STEPHENSON  V^LVE, 

by  J.  M.  Stephenson  and  R.  S.  ChaplerV%8  Mar  63, 

p.  illus.  (Rept.  ao.  TN-491 ) 
(ProJ.  Y-F'f 8-1C-1 17b) 

Unclassified  report 

DESCRIPTORS:   "Valves,  "Test  aethods,  "Ab- 
sorption, Expanded  plastics,  Isocyanate 
plastics.  Shock  tubes.  Blast,  Shock  waves. 
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kD-lQO    500      Div.   9 
(TISTP/JP)  OTS  price  $1.60 

Foreign  Tech.  Div.,  Air  Force  Systeas  Coaaand, 
Nright-Pattersoa  Air  Force  Base,  Ohio. 
EMPLOYING  THE  KAKMAN  METHOD  FOR  CALCULATING  A 
TURBULENT  BOUNDARY  LAYER  ON  A  PLATE  IN  A  GAS  FLOW, 
by  L.  G.  Loytsanskiy  and  Yu.  V.  Lapin.   13  Feb  63. 
13p.   (Trans,  no.  FTD-TT-62-1 768  froa  Russian 
Book,  ■ 'Tekhaicheskaya  Gidroaekhanika' ' ,  Poli- 
tikhnicheskiy  Institute,  No.  217,  pp.  7-16,  1961) 

Unclassified  report 

DESCRIPTORS:   "Sheets,  "Turbulent  boundary 
layer,  "Gas  flow,  Coapressible  flow,  Hypersonic 
flow,  Reynolds  nuaber,  Subsonic  flow,  Traasoaic 
flow,  Supersonic  flow,  Matheaatical  analysis. 


AD-400  5iii 
(TISTP/JM) 


OTS 


Oiv. 

price 


9 


60 


Foreign  Tech.  Div.,  Air  Force  System^  Coanand , 
Nright-Patterson  Air  Force  Base,  Ohi 
HEAT  POWER  ENGINEERING  (SELECTED  ART^ 
U  Feb  63.  ^Op.   (Traas.  no.  FTD-TT- 
Russian  Periodical,  Teploenergetika, 
24-31,  88-91,  92-93.  1962) 

Uaclassified 


DESCRIPTORS:   "Heat  transfer,  Turb 
flow.  Diffusion,  Cooling. 


rjeport 
nes.  Fluid 


AD-40C  550 
(TISTP/JM) 


OTS 


Div.   9 
price  $1 .60 


ai 


Foreign  Tech.  Div.,  Air  Force  Syste 
Nright-Patterson  Air  Force  Base  Ohi 
A  STUDY  OF  HEAT  TRANSFER  IN  A  CIRCUL^ 
by  Kh.  A.  Barlybayev  and  S.  V.  Bukha 
15p.  (Trans,  no.  FTD-TT-e2- 16^12  froa 
Akadeaii  Nauk  Kazakhskoy  SSR,  Seriya 
cheskaya,  ao.  1  (19),  pp.  21-29,  .196 

Unclassified  i|«port 


DESCRIPTORS:   "Heat  transfer,  Boun 
transitions.  Turbulent  boundary  la« 
flow.  ^ 


d* 


kO-UOO    551 
(TISTM/ODN) 


Div.   9,  10 
OTS  price  $1.60 


as 


Coaaand , 


sr 


Foreiga  Tech.  Div.,  Air  Force  Syste 
Nright-Patterson  Air  Force  Base,  Ohi 
VARIATION  IN  THE  LENGTH  OF  THE  COMBU 
A  HOMOGENEOUS  MIXTURE  IN  A  TURBULENT 
FUNCTION  OF  PRESSURE, 
by  V.  S.  Pelevin.  1  Feb  63,  ICp.  ( 
FTD-TT-62-1  74.4  froa  I nihenerno-f i lie 
Zhurnal,  5:6.  pp.  3-7,  1962) 

Unclassified  rHport 


ION  ZONE  OF 
RLON  AS  A 


DESCRIPTORS:   "Fuels,  Turbuleace,  F 
Gasoline,  Fluid  dynaaic  properties. 


Coabust  ion . 


AD-400  562 
(TISTP/JP) 


OTS 


\ 

Div.   9, 
price  $5. 


30 
60 


Fluid  Dyaaaics  Research  Lab.,  Mass.  I 
Tech. ,  Caabr idge. 

EXPERIMENTS  ON  CYLINDER  DRAG.  SPHERE 
STABILITY  IN  RECTILINEAR  COUETTE  FLON 
by  David  L.  Kohlaan.   Mar  63,  U5p. 
Dyaaaics  Research  Lab.  rept.  no.  63-1 
(Grants  AF-OSR-62-187  and  AF-OSR-15 

Unclassified  r 


6-<  I 
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DESCRIPTORS:   "Couette  flow.  "Nater 
"Spheres,  "Cylindrical  bodies,  Stabi 
Drag,  Fluid  aechanics,  Shear  stress 
facilities,  Design. 


AD-400  603      Div.   9.  31.  15 
(TISTP/JP)   OTS  price  $2.  60   . 

Davidson  Lab.,  Stevens  Inst,  of  Tech., 
N.  J. 

WAVE-RESISTANCE  REDUCTION  OF  NEAR-SURI 
by  king  Eng  and  Pung  N.  Hu.   Mar  63, 
illus.  13  refs.  (Rept.  no.  R-933) 
(Contract  Nonr-26310) 

Unclassified  re 


DESCRIPTORS:   Suaaarina  hulls,  "Dra 
"Ellipsoids,  Hydrodynaaic  conf igura tjlons. 
Perturbation  theory.  Design,  Reductij^n. 


LES) 

-1738  froa 
o.  6,  pp. 


Coaaand , 

CHANNEL, 
.  30  Jan 
zvest i  ya 
aerget  i- 


63. 


4r , 


laid  flow. 
Pressure. 


St.  of 
tAG  AND 
HIT  Fluid 


layer 
Fluid 


ans.  ao. 
skiy 


) 
lort 

uanels, 

»ty. 

I ,  Test 


Hoboken, 

Ace  BODIES. 

.ip.  incl. 


I  ort 


FLUID  MECHANICS  -  Division  9 
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AD-400  609      Div.   9,  1 
(TISTA/GEC)  OTS  price  $4.60 

k 
Michigan  U.  Coll,  of  Engineering,  Ann  Arbor. 
INTERACTION  EFFECTS  OF  A  JET  FLAP  ON  A  60  DEGREE 
DELTA  NING  AT  MACH  NUMBER  4,  AND  COMPARISON  WITH 
TNO-DIMENSIONAL  THEORY. 
Technical  rept . , 

by  Jaaes  L.  Aaick  and  Gerard  F.  Carvalho. 
Feb  63,  35p.  incl.  illus.  11  refs.  (Rept.  no. 
CM-1031) 
(Contract  NOrd-16595) 

Unclassified  report 

DESCRIPTORS:   "Delta  wings,  "Jet  flaps. 
Nind  tunnel  aodels.  Model  tests,  Laainar 
boundary  layer.  Turbulent  boundary  layer. 
Separation.  Supersonic  characteristics. 


Measured  noraal  force  increaents  due 
flap  issuing  perpendicularly  froa  a  f 
wing  are  presented.   Interaction  effe 
a  aagnif ication  of  the  Jet  force  by  a 
2.4  to  2.8.  when  the  wing  had  a  turbu 
dary  layer.   For  a  laainar  boundary  1 
Jet  force  aagni f ication  ratio  varied 
for  the  strongest  Jet  tested,  to  3.6 
approxiaately  one-tenth  as  strong.   A 
change  in  slot  width  had  very  little 
the  interaction.   The  experiaental  re 
coapared  with  calculations  based  on  a 
sional  theory  which  aakes  use  of  eapi 
ation  and  base  pressure  data.   The  ca 
teraction  forces  are  larger  than  thos 
experiaentally.  but  aany  of  the  trend 
lar.   The  interaction  is  predicted  to 
increasingly  aore  favorable  as  Mach  n 
creases.   At  hypersonic  speeds  it  is 
that  a  Jet  flap  wing  aay  be  coapetiti 
ing  efficiency  with  a  conventional  wi 
of  attack,  if  operation  at  large  lift 
cients  is  required.   (Author) 


AD-400  700      Div.   9 
(TISTA/GEC)  OTS  price  $7.60 
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Space   Technology   Labs. ,    Inc 

EFFECT   OF    NOSE    BLUTJTNESS   ON 

HYPERSONIC  MAKE. 

by  Leslie  Hroaas  and  Lester  Lees 

(Rept.  no.  6130-6259-KU-OOO) 

(Contract  AF  04(694)l) 

(BSD  TDR  62-354)        Unclassified 


.  Los  Angeles, 
THE  TURBULENT 


Calif. 


Oct  62,  67p. 


report 


DESCRIPTORS:   "Nose  cones,  "Re-entry  vehicles. 
Hypersonic  characteristics.  Turbulence, 
Enthalpy,  Aerodynaaic  configurations.  Shock 
waves,  Blunt  bodies,  Theory,  Mathematical 
analysis.  Wake. 


Division  10  -  FUELS  AND  COMBUSTION 


AO-^OO  708      Dlv.   9 
(TISTP/JP)  OTS  price  |2.60 

Naval  Ordaaace  Lab..  Mhite  Oak,  Id. 
APPROXIMATE  ANALYSIS  OF  EFFECT  ON  DRAG  OF 
nONCATING  THE  CONICAL  NOSE  OF  A  BODY  OF  REVOLU- 
TION IN  SUPERSONIC  FLOM. 

ky  Naal  Tetervia.  Feb  63,  11p.  (Tecbaical  rept. 
■a.  NOLTR  62-111;  Aeradyaaaici  Researcb  rept. 
■a.  1«3) 

Uaclassified  report 

DESCRIPTORS:   •Conical  bodies,  •Blunt  bodies, 
'Supersonic  flow,  "Drag,  Bodies  of  revolutioa, 
Sapersoaic  characteristics,  Matkeaatical 
aaalysia. 

AD-iOO  9^6     Div.   9 
(TISTP/TEN)  OTS  price  $11.50 

Aeronatronic,  Newport  Beach,  Calif. 

STUDY  OF  HYPERSONIC  FLOM  FIELDS  AND  AERODYNAMIC 

rORCES  ON  SHARP  CONES  AT  ANGLE  OF  ATTACK  IN  LON- 

DCNSITY  FLOM. 

Technical  note  on  Re-entry  Systeas  Prograa, 

by  H.  Leoa  francis  and  C.  0.  Mhite.   27  Nov  62, 

1v.  iacl.  illas.  tables,  ^'^  refs.  (Publication 

ao.  U-1855) 

(Ceatract  AF  0^(69^)23) 

Uaclassified  report 


DESCRIPTORS:   •Hypersonic  flow.  "Aerodynaaic 
characteristics.  Heat  transfer.  Friction,  Cor- 
ralatioa  techniques,  Axially  syaaetric  flow. 
Distribution,  Teaperature,  Density,  Drag, 
Rceatry  vehicles,  Reynolds  nuaber.  Viscosity, 
Velocity,  Partial  differential  equations. 
Fluid  flow.  Angle  of  attack.  Boundary  layer. 
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proper  correlating  para 
sleader  cones  over  a  wi 
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obtained  for  experiaent 
iag  to  this  paraaeter. 


of  studies  to  establish 

estiaating  the  flow 
forces  over  sharp  cones 
tries  are  suaaarized. 

and  turbulent  flow  are 
ow  fields  and  aerodynaaic 
t  aero  angle  of  attack 

coaparisoa  of  various 
ng  the  boundary  layer  dis- 

shock  wave  geoaetry. 
ned  between  a  aodified 
ory  and  experiaental  force 

extended  using  viscous 
btain  a  correlation  of 
low  conditions  ranging 
aolecule  flow.   The  ap- 
nteraction  theory  derived 

r.  ■^''^/Vr7,  is  the 

aeter  for  the  drag  of 
de  range  of  Nach  auabers 
Excellent  agreeaent  is 
al  data  correlated  accord- 

(Author) 


10.    FUELS  AND  COMBUSTION 


AO-299  435      Div.   10,  27,  22 
(TISTN/ANS)  OTS  price  $2.60 

Catbolic  U.  of  Aaerica,  School  of  Eagiaeeriag 
aad  Architecture,  Mashington,  D.  C. 
DEVELOPNCNT  OF  EXPERIMENTAL  STRESS  ANALYSIS 
METHODS  TO  DETERMINE  STRESSES  AND  STRAINS  IN 
SOLID  PROPELLANT  GKAINS.   RECENT  ADVANCES  IN  THE 


APPLICATION  OF  PHOTOELASTICITY  IN  THE  MISSILE 

INDUSTRY. 

Interia  rept.  ao.  3. 

by  A.  J.  Durelli.   Oct  62.  13p.  illaa. 

(Contract  Noar-224906) 

Uaclassified  report 

DESCRIPTORS:   •Photoelast ici ty .  "Solid  rocket 
propellants.  Shear  stresses.  Stresses.  Theraal 
stresses.  Test  aethods.  Model  tests,  Pressure, 
Teaperature,  Rocket  propellent  grains,  Rocket 
research.  Model  (Siaulat ioas) ,  Metal  Joiats, 
Rocket  cases.  Loading  (Mechanics),  Analysis. 
HeasureaicBl .  Design. 


AD-2<'9  619     Div.   10.  13 
(TISTM/OON)  OTS  price  $1.60 

Foreign  Terh.  Div.,  Air  Force  Systeas  Coaaand, 

■right-Patterson  Air  Force  Base,  Ohio. 

OX  THE  PROCESS  OF  COMBUSTION  OF  A  FUEL  FLOM 

TOGETHER  MITH  EVAPORATION  OF  NATER  IN  A  COMMON 

REACTION  VOLUME. 

by  B.  V.  Kantorovich  and  V.  N.  Ivanov. 

11  Feb  k},    17p.  (Trans,  no.  FTD-TT-62-U69  froa 

Ispol ' zovaniye  Goryuchikh  Gazov  V  Narodnoa 

Khozyaystve,  no.  3,  pp.  22-31,  1962) 

Unclassified  report 

DESCRIPTORS:   'Steaa  turbiaea,  •Steaa  power 
plants.  Fluid  flow,  Coabustion  chaabers,  Coa- 
bustion,  Carbon  dioxide.  Mater,  Evaporation. 
Steaa,  Theraoelect ri ci t y ,  Production.  Fuels, 
Coabustion  products. 


AD- 290  67  T 
(TISTM/ODN) 


Div.   1C 
OTS  price  $1.10 


Foreign  Tech.  Div.,  Air  Force  Systeas  Coaaand, 
Hri ght-Pat terson  Air  Force  Base,  Ohio. 
HYDROPIRIFICATION  OF  A  REFINED  DIESEL  OIL. 
by  R.  Sh.  Kuliyev  and  B.  A.  Sadykhova. 
30  Jan  63.  6p.  incl.  tables  (Trans,  no.  FFD-TT- 
62-1735  froa  Khiaiya  i  Tekhnologiya  Topliv  i 
Misel.  No.  5.  pp.  32-34.  1962) 

Uaclassified  report 

DESCRIPTORS:   •Fuel  oil.  Fuel  con t aai nat i on , 
Diesel  engines.  Hydrogonat i on .  Catalysts. 
Aluainua  alloys.  Cobalt  alloys.  Molybdenum 
alloys.  Tungsten  compounds.  Sulfides,  High- 
pressure  research.  Density,  Viscosity,  Corro- 
sion, Stability,  Purification. 
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AD-299  7U      Div.   10.  25 
ITISTM/AMS)  OTS  price  $2.60 

Malaker  Labs..  Inc.,  Mountainside,  N.  J. 
KINETIC  STUDY  OF  ROCKET  EXHAUST  GASES. 


Progress  rept.  no.  5.  1  May  62-31 

J«"  63.  1v.   (Rept.  ao.  103-5) 
(Contract  DA  30-069-0R0-2918.  Proj 

Unc lassif iei 

DESCRIPTORS:  -Rocket  research  « 
equipaent.  .Solid  rocket  propell, 
(Visible  aad  ultraviolet),  Specti 
Exhaust  gases.  Coabustion  chaabei 
pictures.  Test  aethods.  Laboratoi 
Coabust  iOB. 


AD-299  849         Div.   10 
(TISTP/JM)  OTS  price  $1.10 

Mright-Patterson  Air  Force  Bai*   nhi 

S?"r"If;S/?.'  s*-""  o^rll  SSrSal^p 

OF   A    FLAME    IN    A    MIXTURE    OF    HYDROGEN 

M      incl       ?m'*"«"'*    ''•    ^    Llbrovic4 
ylki   tl        L   11'-    ^   "'••    (Trans,    no 
1687   froa  Doklady  Akadeaii.    Nauk   SSSli 
PP.    1380-1383.    21    Apr    1962^  " 

Unclassif  iej< 

SutlJel^'Fl      •^"•"•"^O".    Chlorine, 
■ixtures,    Fla.e   propagation. 


GROUhD  TRANSPORTATION  EQUIPMENT  -  Division  11 


/RD 


AD-299  979 

(TISTM/EJH) 


Div.   10 
OTS  price  $13.00 


Roha  aad  Haas  Co..  Huntsville   Ala 
A  METHOD  OF  CONFORMAL  MAPPING  AND  THE 
TION  OF  STRESSES  IN  SOLID-PROPELLANT 
GRAINS, 

S!38J  "■  ■**"■•  •'«■•  1  *?«■  63.  183p. 

(Coatract  DA  01-021-ORD-1 1878) 

Unclassified 


DETERHINA- 
tlOCKET 


n  lort 


DESCRIPTORS: 


"Solid  rocket  propell 
•Rocket  propellaat  grains,  •Stressei 
ticity.  Loading,  Pressure,  Theraal 
Integral  equations.  Napping,  Progra 
Matheaatical  aaalysis. 


AD-400  ^83      Div.   10 
(TISTM/ODN)  OTS  price  $.75 

inr'w*!'!'  Systeas  Div.,  Air  Force  SW 
■and,  Hright-Patterson  Air  Force  Ba.e 
EXPLOSION-PROOF  TESTING  TECHN^JuES    ' 


B 


63. 
!l    Grosso 

5-20) 
port 


•oratory 
).    Spectra 

analyzers , 

Motion 
equipaent , 


Coaaand, 


14 


A GAT  ION 
CHLORINE, 

18  Feb  63. 
TD-TT-62- 

U3:6, 

report 
Hydrogen, 


iept . 


BO. 


Its, 

Elas- 
1 resser, 

ing , 


steas   Coi 

Ohio. 
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Final    rept..    15   Nay-U  Nov   62, 

li^Oe\)    "••"'"*  '•'  ^^-  '^P-  ^"'P'-  "»•  ASO  TDR 
(Proj.  1309)  /» 

Daclassified  report 

DESCRIPTORS:   .Fuels.  -Gases,  -Aviation  fuels, 
r/i      .!   aethods.  Test  equipaent.  Vapors 
coabustion.  Spark  ignition.  Specif ica^io";, 

AD-^00  574     Oiv.   10.  27 
(TISTA/GEC)  OTS  price  $3.60 

Stanford  Research  Inst.,  Menlo  Park   C«iif 
IONIZATION  IN  AFTERBURNING  RicKErEXHASsTs'' 
Quarterly  rept.  no.  2,  pt.  1   1  Seo-l  n.«.  ko 
by  Conrad  F.  Schadt.  ' jln   el'.    ]lp  '     *'  "* 

Contract  AF  04(694)128,  Proj.  PAU  4134-1) 
(Technical  note  no.  SSD  TDR  63-42) 

Unclassified  report 

"nts!""?';:   *"°'''**  "*°"  (S"!'"  P'opel- 
lants)   •Exhaust  gases.  Electron  density 

Exhault"?;/'"'?""*"''-  Io«i"tioa   ^' 

G^s'r^iiz'it":::  -"^ "'"''  '^"'  ^"""tio.. 

AD-400  748     Div.   10 
(TISTM/EJH)  OTS  price  $9.60 

TT-i]».*fr°l^"*"*  ^'>'    Buffalo,  N.  Y. 

TITAN  II  STORABLE  PROPELLANT  HANDBOOK. 

Final  handbook,  revision  B 

by  Ralph  R.  Liberto.   Mar  63.  1».   (Bell  reot 

no.  8182-933004)  ^       *''*• 

(Contract  AF  04(694)72) 

(AFBSD  TR  62-2)         Unclassified  report 

DESCRIPTORS:   -Liquid  rocket  propellants 
•Liquid  rocket  oxidizers,  -Handbooks,  Stiraae 
Co.p.tibUity,  Handling,  Density,  Vi;co,it!   * 
Solubility,  Vapor  pressure.  Spec  fie  he^! 
Se.s.t.vity,  Safety,  Coabustioa,  Detonat  Ubs 
Nitrogen  coapound,  Tetroxides,  Hazards 


11.    GROUND  TRANSPORTATION 
EQUIPMENT 

No  Entries 


Division  12  -  GUIDED  MISSILES 
12.   GUIDED  MISSILES 


AO-299  i70  Oi».      12.    30 

(TISTf/6EC)    OTS  price  fl.10 

Haghei   Airertfl   Co..    Cttl»«r  City.    Calif. 

A    SELECTED   BIBLIOGRAPHY    ON    SOVIET    SATELLITE 

OTEIATIONS    1957-1962. 

coBp.  by  H.  ■attyaiya.   Feb  63.  5p.   (lept.  no. 

LS-BIB-63-1) 

Uaclataified    report 

DESCIIPTOKSi      •Satellites    Urt  i  f  ic  ial )  , 
•Bibl iograpkies. 


AB-299   502  Di».      12,    27 

(TISTA/GBC)    OTS   price   12.60 

Space  Tecbaelogy   Labs.,    lac.    Kedondo   Beach, 

Calif. 

LABOEATOBY    INVESTIGATIONS    OF   CONTROL    SYSTEMS    AND 

COMPONINTS    FOB   ATLAS.    TITAN    AND    MINUTEMAN. 

AaaaaKrept..    1    July-31    Dec   62. 

by   r.    H.    Koebler.      7   Jaa  63.    27p.      (Bept.    no. 

6121-6222-EU-OOO) 

(Coatract  AF  0^(69^) 1) 

(BSD  TOR  63-24)         Uaclassified  report 

OlSCRIPTOBSi   •Guided  aissiles  (Surface  to 
surface).  •Thrust  vector  control  systeas. 
Actuators,  Servoaechaa ics ,  Botatioa,  Hovable 
rocket  aotors.  Vernier  rocket  aotors, 
Secondary  injection. 


A»-299  504     Di».   12 
(TISTi/PCB)  OTS  price  $19.75 

Boeing  Co..  Seattle.  Mash. 

MS-133B  HASTEB  TECHNICAL  DATA  INDEX, 

by  M.  N.  Matsoa.  5  Dec  62.  3l6p.  (Kept,  no. 

D2-30032)  t 

(Ceatract   AF  04(694)266) 

Unclassified   report 

OESCBIPTOBS:       •Guided   aissiles    (Surface    to 
surface).    •ladexes,    Beports.    Strategic   iieapoa*. 
Data,    Oocuaeatation . 


AD-299    514  Di».       12.    15 

(TISTP/JM)    OTS   price   $5.60 

BAND  Corp.,    Santa   Monica,    Calif. 

A   DIFFEBBNTIAL  COBRECTION   PBOCESS    FOR   NEARLY 

CIRCULAR    ORBITS, 

by   F.   T.    Saith.      Mar   63,    45p.      (Meao.    no.    RM- 

3554-P«) 

(Coatract   AF  49(638)700,    Proj.    BAND) 

Uaclassified    report 

DESCBIPTOBS:      •Orbital    trajectories.    Differen- 
tial   equations.    Matrix   calculus,    Correctioas, 
Hatheaatical    analysis. 


AO-299    561  Di».       12 

(TlSTM/PCi)    OTS   price   $6.60 

Boeiag  Co..    Seattle.    Hash. 

HS-133B    FAULT   TBEE    ANALYSIS   PROGRAM  PLAN, 


by  C.    R.    Eckberg.      8   Mar   63.    1».      (Etpt-    ■•• 

D2-30207-1) 

(Coatract  AF  04(694)266) 

Unclassified  report 

DESCRIPTORS:   •Launching,  "Guided  aissiles 
(Surface  to  surface).  Guided  aissile  safety, 
Hatheaatical  analysis.  Equations,  Special 
functions  (Matheaat ical) .  Hazards.  Prograaaing 
(Coaputers).  Probability,  Errors,  Safety. 


AD-299  629      Uiv.   12 
(TISTA/VGM)  OTS  price  $1.10 

Foreign  Tech.  Di»..  Air  Force  Systeas  Coaaand, 
■right-Patterson  Air  Force  Base.  Ohio. 
THE  PATH  TO  MARS, 

by  A.  Shternfel'd.  28  Jaa  63.  (Trans,  no.  FTD- 
TT-63-93  froa  Sovetskaya  Rossiya.  3  Nov  62) 

Unclassified  report 

DESCRIPTORS:   •Interplanetary  trajectories. 
•Scientific  satellites.  Mars. 


AD-299  663     Div.   12 
(TISTA/VGM)  OTS  price  $1.10 

Foreign  Tech.  Di»..  Air  Force  Systeas  Coaaand, 
Mright-Paiterson  Air  Force  Base.  Ohio. 
ON  THE  RETURN  OF  ARTIFICIAL  SATELLITES  TO  EARTH, 
by  V.  Borisov.   1  Mar  63.  4p.  iacl.  illus. 
(Trans,  no.  FTD-TT-63-55  froa  Russian  newspaper. 
Sovetskaya  Aviatsiya.  p.  4.  5  Apr  58) 

Unclassified  report 

DESCRIPTORS:   •Satellite*  (Artificial).  Aero- 
dynaaic  heating.  Deceleration,  Heat  shields. 
Cooliag,  Ataesphere  entry. 


AD-400  130 
(TISTW/JEA) 


Div.   12 
OTS  price  $8.10 


Philco  Corp..  Palo  Alto,  Calif. 

SPECIAL  PARAMETER  TRACKING  SIMULATION  STUDY. 

VOLUME  III.   SUMMARIZATION  MATERIAL. 

31  Jan  63,  1v.  incl.  illus.  tables   (Rept.  no. 

MDL-TH1943.  »ol.  3) 

(Contract  AF  04(695)113) 

Unclassified  report 

DESCRIPTORS:   •Orbital  trajectories,  "Guided 
aissile  tracking  systeas,  •Position  finding, 
•Tracking,  Ranges  (Distances),  Errors,  Propa- 
gation, Configurations,  Matheaatical  analysis. 
Handbook,  Correlation  techniques.  Errors. 
Satellites  (Artificial),  Siaulation. 


This  research  preseiitati 
series  prepared  as  a  des 
for  error  propagation  in 
Paraaeter  values  used  in 
Voluaes  I  and  II  were  su 
were  used  as  inputs  to  t 
Bias  Siaulation  Prograa. 
first  two  voluaes  repres 
cal  fora  of  satellite  po 
function  of  track  data, 
tion  separation,  and  oth 
Voluae  I  contains  all  th 
froa  the  125  NMI  satel li 
coataias  the  saae  infora 
orbit.   (Author) 


on  is  the  third  in  a 
ign  trade-off  handbook 

orbit  deterainat ion. 

the  preparation  of 
pplied  by  AFSSD  and 
he  Co-Variance  Fixed- 
The  output  of  these 
ents  results  in  graphi- 
sition  accuracy  as  a 
nuaber  of  passes,  ste- 
er pertinent  variables, 
e  aaterial  derived 
te  orbit;  Voluae  II 
ation  for  the  2000  NMI 


AD-400  248      Div.   12.  30 
(TISTA/LSK)  OTS  price  $2.60 

Northrop  Corp..  Hawthorne,  Calif. 
ACCELEROMETER  STABILITY  TEST  PROGRAM 
H  -  1. 

12  Mar  63,  26p.   (Rept.  ao.  NORT  63- 
(Contract  AF  33(600)39587) 

Unclassified 


T  -  15 
104) 
report 


DESCRIPTORS:   "Acce leroaeter s ,  Hi, 
research,  lapact  shock,  Accelerati 
Tests,  Cryogenics,  Stability.  Gui 
(Air-to-surface). 

AD-400  326      Div,   12.  9.  2 
(TISTA/VGM)  OTS  price  $9.10 


g  i-teaperature 

>n.  Vibration, 
d^ld  aissiles 


General  Electri 


Space  Sciences  Lab. 

Philadelphia,  Pa. 

EXPERIMENTAL  PLANETARY  ENTRY  RESEAKcH 

AND  VENUS  -  1962. 

by  T.  IC.  Pugaire.   Oct  62,  I96p.  iacH 

tables,  40  refs.  (TIS  rept.  no.  R62S 

(Contract  AF  49(638)931;  Subcontract 

Propulsion  Lab..  Calif.  Inst,  of  Tec 

NAS  7-100) 

Unclassified 


t62S)84 


DESCRIPTORS:  -Mars,  'Venus,  Ataos 
Teaperature,  Pressure,  Gravity,  Ca 
Nitrogen,  Argon,  Density,  Aerodyne 
Heat  transfer.  Heat  shields,  Ablat 
thalpy.  Blunt  bodies.  Reentry  vehi 
probes.  Shock  waves.  Shock  tubes, 
aent.  Test  aethods.  Ionospheric  pr 
Attenuation,  Tables.  Ataosphere  ea 
tary  ataospheres. 


The  prograa  for  planetary  entry  rese 
and  Venus  was  Jointly  coordinated  be 
retical  and  experiaental  studies 


reported  is  a  final  report  of  the  19<J  experi- 
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|iven  in  a 
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eatal  studies.  The  Martian  aad  Veai 
ataospheres  utilized,  followed  those 
preliainary  eagiaeering  estiaate.  Ak,.„r  cm 
teristics  of  these  ataospheres  are  nfl|t  known 
precisely,  probable  bounds  were  established. 
These  bounds  for  the  Martiaa  aad  Veni^iian  ataos- 
pheres as  well  as  the  plaaetary  dynamic  data  for 
the  two  planets  are  tabulated.   As  thje  Venusian 
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report 
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bon  dioxide, 
ic  heating, 
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ry.  Plaae- 


I rch  for  Mars 
tween  theo- 
Tlf  aaterial 
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aad  pressure,  the  density  was  calculat) 
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plotted  as  a  Tunction  of  altitude.   (j/futhor) 

AD-400  35C      Div.   12 
(TISTW/JEA)  OTS  price  $4.60 


Div.,  Northrop  Corp.,  Hawtlie 


Nortroaict 

Calif. 

GYRO  MASS  UNBALANCE  EVALUATION  PROGRa|| 
12  Mar  63,  34p.  Iacl.  illus.  (Rept.  n 
63-105) 

(Subcontract  to  Douglas  Aircraft  Co., 
Santa  Monica.  Calif..  Contract  AF  33( 

Unclassified  r 


Inc .  . 

''00)39587) 
>port 


DESCRIPTORS:   •Inertial  guidance, 
stabilizers.  •Stabilization  systear 
aethods.  Vibration.  Sensitivity.  Sh 
sistaace.  Flatation,  Gyroscopes.  Gu 
siles  (Air  to  surface).  Tests,  Reli 

The  results  of  evalaatlea  tests  condu 
fifteen  floated  rate  iategrating  gyro 
type  used  in  the  6AM-87A  Skybolt  syst 
sented.   The  tests  were  initiated  as 
a  nuaber  of  large  aass  shifts  which  h 
on  gyros  at  Nortronics.   The  effects 
vibratioa,  centrifuge  testing,  and  hi 
on  aass  unbalance  were  aeasured.   No 
shifts  of  the  aagnitude  of  those  expei 
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GUIDED  MISSILES  -  Division  12 

Nortronics  were  observed,  but  there  was  definite 
evidence  of  large  long  tera  changes  in  aass  un- 
balance due  to  storage  in  certain  positions.   The 
aagnitude  of  these  changes  appeared  to  be  as  high 
as  approxiaately  0.7  deg/hour/g  per  aonth  on 
soae  gyros.   It  is  believed  that  this  effect 
could  be  ainiaized  by  using  a  different  flotation 
fluid  in  the  gyro.   (Author) 

AD-400  476      Div.   12 
(TISTA/FRL)  OTS  price  $1.60 

Aerospace  Corp.,  Los  Angeles,  Calif. 
GEMINI  LAUNCH  VEHICLE  PILOT  SAFETY  PROGRAM 
Jan  63,  13p.  (Rept.  no,  TOR-1 69 (3126) -10) 
(Contract  AF  04(695)169) 

Unclassitied  report 

DESCRIPTORS:   •Aviation  safety.  'Astronauts 
Space  capsules.  Reliability,  Design,  Accepta- 
bility, Transportation,  Naming  systeas. 
Launch  vehicles  (Aerospace). 

AD-400  548      Div.   12,  2 
(TISTA/LSK)  OTS  price  $1.10 

Foreign  Tech.  Div.,  Air  Force  Systeas  Coaaand, 
Wright-Patterson  Air  Force  Base.  Ohio 
FORWARD  TO  MARS.  .  "nio. 

28  Jan  63,  4p.   (Traas.  no.  FTD-TT-63-94  froa 
Izvestiya,  15  Nov  62). 

Unclassified  report 

DESCRIPTORS:   -Mars,  -Space  stations.  Inter- 
planetary trajectories.  Scientific  satellites. 
Surface  properties. 


AD-400  628     Div.   12 
(TISTA/GEC)  OTS  price  $1.60 

Philco  Corp.,  Palo  Alto,  Calif 

APOGEE  DETERMINATION  FOR  AN  ECCENTRIC  ORBIT  OF 

Technical  note, 

by  Terry  E-  Davis.   25  Jaa  63.  14p.  iacl.  illus. 

(Rept.  no.  WOL-TN62-6.  rev.  l) 

(Contract  AF  04(695)113) 

Unclassified  report 

DESCRIPTORS:   •Elliptical  orbit  trajectories 
Tracking,  Matheaatical  prediction.  High 
altitude,  Deterainat ioa. 

**.*!!^i!  "'  "  Pf'li'io^ry  study  of  an  orbit  having 
a  50,000  n.  ai .  apogee,  a  200  n.  ai .  perigee 
aad  an  inclination  plane  of  33  degrees  are  pre- 
seated  to  deteraine  how  well  the  satellite's 
position  could  be  predicted  at  its  first  apogee. 
Results  for  a  range  of  equipaent  accuracies  and 
for  various  coabinations  of  data  are  preseated 
graphically.   (Author) 


AD-400  653 
(TISTW/JEA) 


Div.   12 
OTS  price  $1.60 


General  Electric  Co.,  Defease  Systeas  Dept 
Syracuse,  N.  Y.  /         k  -. 

GEMINI  LAUNCH  VEHICLE  GUIDANdE. 

Letter  progress  rept.  no.  6,  1  Dec  62-1  Jm  63. 

r.^i'?«c^  ^^^-     '"^-  '""••  ("•?»•  "»•  DSD- 

i»tM-405 ) 

(Contract  AF  04(695)100) 

Unclassified  report 

DESCRIPTORS:   •RadJr  antennas,  •Launch 
vehicles  (Aerospace).  Inertial  guidance. 
Production,  Radar  beacons.  Coding   Quality 
control.  Design.  Reliability,  Cybernetlci. 
Specifications,  Design,  Guidance. 
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AD-AOO  982      Di».   12 
(TISTM/JEA)  OTS  price  $11.00 

Boeing  Co.,  Seattle.  Math. 

MS-133B  AMR  FUNCTIONAL  .FLOH  ANALYSIS  AND 

EQUIPMENT  REQUIREMENTS.' 

by  Bea  Coasego.   8  Feb  63.  U^p.  iac>^  illus. 

(■ept.  ao.  02-30019)  /^ 

(Coatract  AF  0A(694)-266) 

Uaclattified  report 

DESCRIPTORS:   •Guided  aitsile  (Surface-to- 
surface),  'Ground  Support  Equipaent.  lastalla- 
tioa.  Test  aathods.  Height,  lastruaentat ioa. 
Coa  trel  systeas.  Flight  testing.  Checkout 
tquipaent.  Test  facilities.  Guided  aissile 
ranges.  Statistical  analysis 
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13.   INSTALLATIONS  AND 
CONSTRUCTION 

AO-299   575  Oi».      13 

(TISTE/CAM)    OTS    price    $2.60 

Naval    Civil    Engiaeering   Lab..    Port    Hueneae. 
Calif.  >. 

STRUCTURAL   BEHAVIOR    OF   AN    ADVANCED   BASE  f lER    DECK 
UNDER   AN    INDUCED    HAVE-UPLIFT    LOAD.  / 

by    J.    P.    Murtha.       18    Mar   63.    Up.    illasf      (Te 
aical    aoto   ao.    N-^87) 


ch- 


Uaclassified  report 


DESCRIPTORS:   •Piers.  •Harbors.  »Uaderwater 
expletiont.  Design.  Structures,  Matheaatical 
aaalysis.  Shock  waves.  Mater  waves,  Vibratioa, 
Deflectioa,  Deforaation,  Plasticity,  Loadiag 
(Mechaaics).  Load  distribution,  Nuclear  explo- 
sions, Daaage. 


AD-299  710      Dlv.   13 
(TISTE/OHD)  OTS  price  $3.60 

Naval  Civil  Engiaeeriag  Lab.,  Port  Hueaeae, 

Calif. 

INFLUENCE  OF  INITIAL  DEFORMATION  ON  THE  BENDING 


OF  ARCHES  -  A  PRELIMINARY  STUDY. 

by  D.  A.  DaDeppo.   19  Feb  63.  30p.   (Techaical 

aote  ao.  N-462; 

Uaelassified  report 

DESCRIPTORS:   •Deforaation.  •Beaas  (Structural) 
Perturbatioa  theory.  Stresses,  Matheaatical 
analysis.  Uaderground  structures. 


AD-^00  235     Div.   13,  18 
(TISTE/OHD)  OTS  price  $19.75 

Aray  Engineer  Research  aad  Developaeat  Labs.. 

Fort  Belvoir.  Va. 

GROUP  SHELTER  INVESTIGATION. 

by  Richard  M.  Flyaa.   29  Oct  62,  3l6p. 

(ProJ.  1702) 

Uaelassified  report 

DESCRIPTORS:   •Shelters.  "Underground  struc- 
tures. Mood.  Plasties.  Metals.  Materials.  Con- 
crete. Saall  tools.  Structures.  Matheaatical 
aaalysis.  Feasibility  studies.  Desiga.  Civil 
defense  systeas.  Costs. 


AD-AOO  280     Div.   13 
(TISTP/JM)  OTS  price  $12.50 

Lincoln  Lab..  Mass.  last,  of  Tech.,  Lexington. 

STAIR  (STRUCTURAL  ANALYSIS  INTERPRETIVE  ROUTINE) 

INSTRUCTION  MANUAL. 

Rept.  for  15  Sep  58-30  June  60. 

by  Peng-Chih  Yang  and  Kirit  Parikh.   Mar  62, 

1v.   (Lincoln  aaaaal  no.  ^8) 

(Contract  AF  19(60^)7^00) 

(AFESD  TDR  63-29)       Unclassified  report 

DESCRIPTORS:   •Structural  properties.  Stresses. 
Load  distr ibat ion.  Matrix  algebra,  Deflectioa, 
Analysis. 


AD-400  311     Div.   13 
(TISTE/OHD)  OTS  price  $7.60 

General  Electric  Co..  Syracuse.  N.  Y. 
PRELIMINARY  HANDBOOK  FOR  INSTALLATION  INSTRUC- 
TIONS. VOLUME  5. 

15  Sep  59,  1v.  iacl.  illus.  tables. 
(Coatract  AF  33(600)36^57) 

Unclassified  report 

DESCRIPTORS:   •Buildings,  •Data  storage 
systeas.  •Handbooks.  •Military  facilities. 
Coaputer  storage  devices.  Coaputers. 
Docuaentation.  Inforaation  retrieval. 
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AD-400  5^7     Div.   13 
(TISTE/JBM)  OTS  price  $1.60 


Foreign  Tech.  Div. 
Mright-Patterson  A 
ON  THE  SIMILARITY 
TURBINES. 

by  Ye.  M.  Syaiyaao 
BO.  FTD-TT-62-1815 
nauchao-i  ssledovat 
theleiaodoroxhaogo 
lokoaot ivnykh  gaao 
Traassheldoriidat , 


.  Air  Force  Systeas 

ir  Force  Base.  Ohio 
OF  SYSTEMS  OF  REGULAV 


va.   28  Feb  63.  Up.  I  (Trait. 

froa  Trudy  vsesoyusi|^go 
el'skego  iastitata 

traasporta,  Issledo^^aiye 
turbiaaykh  dvigatele 

ao.  2U.  pp.  52-62, '1961) 
Unclassified  ref^rt 


DESCRIPTORS:  "Gas  turbiaes.  Theory, 
Velocity,  Equations,  Linear  systeas. 
aatical  aaalysis.  Speed  regulators. 


MATERIALS  (NON-METALUC)  -  Division  14 


»aaaad. 
ING   6AS 


tiae, 
ilathe- 


14.    MATERIALS  (NON-METALLIC) 

AD-299  Vb  Div.   U 

(TISTM/AM)  OTS  price  $1 .25 

Naval  Boiler  and  Turbine  Lab..  Philadel 
DEVELOPMENT  OF  ACCELERATED  TEST  PROC 
REFRACTORIES. 
Standardisation  rept., 

Uble  "'*"  *""  "■  ^'    ^"'*"   '  ""  ^■''  ^^^-    *""' 
(ProJ.  RB-284) 

Uaelassified  rep 


>hia.  Pa. 
EDUJI^S  FOR 


DESCRIPTORS:   •Refractory  aaterialt 
stresses.  Stability.  Tables,  Heatiag. 
■ethods. 


(I  rt 


■  I 


■odifieations  to  test  aethods  prescribe* 
■ilitary  Speci fica t ioas  for  refractory 
■fed  ia  naval  boilers  were  evaluated  ia 
search  for  aore  econoaical  and  rapid  te 
ods.   Substitute  tests  were  developed  w 
should  reduce  or  eliainate  the  need  for 
testing  of  firebrick,  insulating  brick  d 
iasulatiag  castable  refractory.   (Authoi 


in 

rfiterials 

Jt   aeth- 
ch 

lianel 

lid 


AD-299    656  Div.       U. 

(TISTM/AMS)    OTS    price    $1 


17. 
60 


26 


foreign   Tech.    Div.,    Air   Force    Systeas   CoMaand, 
■right-Patterson    Air   Force    Base,    Ohio 
*  METHOD    FOR    JOINING   METAL    TO   CERAMIC 
by  V.    B      Rabkin.       18   Feb   63.    4p .    (Trans. 
rTD-TT-62-1794    froa   Soviet    Patent    No.    U  7|902 
(703573/25)    1p.    5  Sep    1959) 

Uaclattified    repoHt 


DESCRIPTORS:  •Theraal  expansion,  •Bon 
Ceraaic  aaterials,  Ceraets,  Copper,  Ho 
Tungsten,  Alloys,  Matheaatical  aaalysi 
powders. 
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AD-299  668     Div.   U 
(TISTM/ODN)  OTS  price  $1.10 

Foreign  Tech.  Div.,  Air  Force  Systeas  Coaaand 
Mright-Patterson  Air  Force  Base.  Ohio 
A  MOLYBDENUM-BASE  PASTE, 

cin";,";o"?r^**-   ^5  Feb  63,  3p.  (Trans,  no. 
FTD-TT-62-1883  froa  Soviet  Patent  no.  670753/29) 

Unclassified  report 

DESCRIPTORS:   •Adhesives,  •Ceraets,  •Molyb- 
denua.  Stainless  steel,  Bo.ided  Joints,  Steel, 
Carbon.  Aluainua  coapounds,  Oxides,  Bonding. 


AD-299  671      Div.   U.  10 
(TISTM/ODN)  OTS  price  $1.60 

Foreign  Tech.  Div..  Air  Force  Systeas  Coaaand 

Hright-Patterson  Air  Force  Base.  Ohio 

FUEL  ADDITIVES.  AN  EFFECTIVE  MEANS  FOR  RAISING 

THE  MOTOR  POMER  OF  POMER  INSTALLATIONS 

by  P.  P.  Botkin.   21  Feb  63.  12p.  i„cl.'  tablet. 

(Trans,  no.  FTD-TT-1931  froa  Energoaashi no- 

stroyeniye.  No,  6.  pp.  26-28.  1962) 

Unclassified  report 

DESCRIPTORS:   •Fuel  additives.  Diesel  engine.. 
Sulfur,  PeiroleuB,  Fuel  lytteat.  Corrosion, 
Tests,  Fuel  cont aai nat i on .  Effectiveness 
Power  plaats  (Establishaeats) .  Power,  Fuel  oil 
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ing  conclusions  any  be  drawn  on  the 
he  research:   (l)  Fuel  additives  are 
effective  aeans  of  increasing  aotor 
reliability  of  operation  of  power 
ons.   By  using  fuel  additives  for 
ar  in  the  cylinder-piston  systea  can 
ed  to  50%.       (2)  In  diesel  power  i n- 
s  it  is  expedient  to  use  fuel  and  oil 

The  optiaua  concentration  of  fuel 
n  this  case^hould  be  deterained 
ally.   (Author) 


AD-299  682     Oiv.   U 
(TISTM/ODN)  OTS  price  $1.60 

General  Dynaai cs/Convai r,  San  Diego,  Calif 
TENSILE-SHEAR  AND  PEEL  STRENGTHS. 
Report  on  Material  -  Adhesives  -  Structural  - 
AF-10  AND  AF-32  (Minnesota  Miaiag  and  Manufac- 
turing Co. )  , 
by  H.  R.  Barringer.  A.  R.  Pihl  and  others. 

L^^ioo^   ^^••-   '"''^-   '^^"•'   ^■»»1«*  ^««Pt-  »0- 

892&-122) 

(Contract  AF  33(600)8926) 

Unclassified  report 

DESCRIPTORS:   •Adhesives.  •Aluainua  alloys. 
•Bonded  Joints,  Adhesion,  Low-teaperature  " 
research.  Aging  (Materials),  Sheets,  Beading. 
Presfure,  Shear  stresses,  Tensile  properties. 
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AD-299   684  Div.       U 

(TISTM/ODN)    OTS    price    $1, 


10 


General  Dynami cs/Convai r,  San  Diego 
SMEAT  AND  OZONE  RESISTANCE.  ' 


Calif. 
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Division  14  -  MATERULS  (NON-METALUC) 


■•port  OH  Material  -  latal^tlOM  -  Soaad  - 
folyarethaae  aad  Neopreae  labber  Foaa, 
by  ■.  A.  ■e6o«aa,  E.  E.  Keller  aad  H.  C.  Taraer. 
25  Jaly  57.  5p.  lacl.  illas.  («ept.  ao.  8926-125) 
(Coatract  Af  33(657)8926) 

Oaclattifled  report 

DESCIIPTOISt   *roaa  rubber.  •Iiocyaaate 
plastics,  Tests,  Solatioas.  Synthetic  rubber. 
Sodiaai  coaponads.  Chlorides,  Tensile  properties. 
Elasticity.  Oioao.  Perspi ratioa .  Oxygea. 
■Ixtaras,  latarials.  ■achanical  properties. 

Tbe  resistaace  of  polyurethane  and  neopreae 
rubber  foaas  to  solutioas  coatainiag  physiological 
ceaceat rati oas  of  sodiua  chloride  and  urea,  aad 
oxygea-oaoae  aixtures  was  deterained.   laaersioa 
of  both  Biaterials  ia  various  'sweat  solutioas' 
for  48  hours  did  aot  iapair  their  tensile  strength 
or  appareat  elasticity.   Exposure  of  both  aa- 
terlals  ia  aa  oxygen-oioae  aixture  for  UO    to  60 
aiaates  also  did  aot  iapair  thea.  although  gun 
rubber  disi atearated  aader  these  coaditioas  of 
test.   (Author; 


Aa-299  686     Di».   U.  26 
(TISn/ODN)  OTS  price  $1.10 

Ceaeral  Dynaai cs/Convai r .  San  Diego.  Calif. 

EFFECT  OF  METAL  CLEANERS  ON  ADHESION. 

■•pert  oa  Material  -  Fiaishes  and  Coatiags  - 

Cheaical  Pretreataeat  -  Alodlne  600  (Aaerican 

Cheaical  Paiat  Co.). 

by  H.  I.  Barriager,  6.  L.  Picotte.  and  *.  ■. 

Satherlaad.   28  Mar  57.  5p.  l"cl.  tables  (lept. 

ao.  8926-119) 

(Coatract  AF  33(657)8926) 

Uaclassified  report 

•Adhesion.  •Adheslves.  •Aluainua 
Bonding.  Mater, 
r  1  .._  t  _.• 


DBSCIirrOISt   •Adhesion.  "Ad 
alloys,  Cleaaiag  coapouads. 
rilas.  Tests.  Effectireaess . 

TJiree  taak-type  eaulsion  cleaners 
wipe  cleaaers  were  exaained  for  th 
BOSS  ia  reaoviag  grease,  code  aark 
pressare  seasitive  adhesiTe  residu 
to  Alodi&e  600  application.  The  a 
Alodiae  600  geaerated  surfaces  was 
aaaas  of  peel  tests  conducted  afte 
Alodiaed  aurfaces  together  with  AF 
adhetive,  aad  as  a  result  the  adhe 
Alodiae  600  prepared  surfaces  was 
satisfactory  ia  all  cases,  regardl 
aetal  cleaner  or  cleaaiag  aethod  u 
sioa  cleaaers  coasidered  were  Turc 
Ethaoae  #75,  aad  TEC  #1654.  The  h 
cleaaers  were  (1)  a  aixture  of  equ 
water,  isopropyl  alcohol  and  Red  X 
Cleaaer,  (2)  TEC  Acidic  Solveat  Cl 
Brotite  #25  Solveat  Cleaaer.   (Aut 


Cleaaiag. 


aad   three   haad- 
eir   effective- 
lags    aad 
es    preparatory 
dhesioa    of   the 

deterained    by 
r    bonding 
-10   structural 
sioa    of   the 
coasidered 
ess    of    the 
sed.      The    eaul- 
o  #3878, 
and-wipe 
al    parts    of 

Solvent 
eaaer,    aad    (3) 
hor) 


AD-299    687  Div.      U 

(TISTM/ODN)    OTS   price    $1.10 

Geaeral    Dyaaaics/Convai r .    San   Oiego.    Calif. 

EFFECT   OF    TAPES   ON    STRUCTURAL    ADHESIVE    STRENGTHS. 

Report    oa   Material   -  Adhesives   -   Structural   - 

Protective    tapes    for, 

by  V.    L.    Liatvedt,    6.    L.    Picotte,    aad  E.    E. 

Eeller,      9   Jaa    58,    7p.    iacl.    illus.    table    (Rept. 

ao.  8926-120) 

(Coatract  AF  33(657)8926) 

Uaclassified  report 

DESCRIPTORS:   •Adhesive  tapes.  •Adhesives, 
Beading.  Bonded  Joiats.  Storage,  Adhesioa, 
lubber  coatings.  Feasibility  stadies.  Tests, 
Low  teaperature  research.  High  teaperature  re- 
ioarch.  Shear  stresses.  Protective  treataeats. 
Surfaces.  Teasile  properties. 


The  effect  of  app 
aad  SC  1503  on  th 
adhesive  beaded  J 
AF-10  struetaral 
aiaed.   The  speci 
the  effect  of  tap 
procured  EC  1290 
iavolved  coasiste 
rubber-base  adhes 
#3U.  and  #U1213 
in  adhesive  boad 
of  storage  with  t 
procured  EC  1290 
aot  be  cleaaly  at 
(Author) 


lied  Tapes  #343. 
e  tensile-shear 
oints  coaprised 
adhesive  coaipone 
fie  effect  obser 
e  applicatioa  aa 
priaer.   The  pro 
d  of  paper  backi 
ives  were  applie 
caused  ao  signi 
strength  after  2 
heir  adhesives  1 
priaer.   The  SC 
ripped  froa  the 


#3U.  #U1213 
streagth  of 
of  EC  1290  aad 
ats  was  deter- 
ved  related  to 
d  storage  oa  the 
tective  tapes 
ngs  to  which 
d.   Tapes  #343, 
ficaat  chaage 
0  aad  40  days 
a  coatact  with 
1503  tape  could 
procured  priaer. 


AD-299  688      Div.   U.  10 
(TISTM/ODN;  OTS  price  $1.10 

Geaeral  Dyaaaics/Coavai r ,  Saa  Diego.  Calif. 
ELEVATED  TEMPERATURE  AND  FUEL  RESISTANCE. 
Report  on  Materials  -  Sealaats  -  Fuel  Taak, 
by  R.  R.  Reschan.  E.  E.  Keller  aad  N.  M. 
Sutherland.   28  May  58.  3p.  (Rept.  ao.  8926-115) 
(Contract  AF  33(657)8926) 

Unclassified  report 

DESCRIPTORS:   •Fuel  tanks.  •Fuel  seals.  High 
teaperature  research.  Hydraulic  fluids.  Jet 
engine  fuels.  Adhesion.  Synthetic  rubber, 
Coapatibi lity.  Sheets. 


Proaising  elevated  teaperature  fuel 
were  screeaed  on  the  basis  of  sevea 
and  skydrol  iaaersion  tests,  thirty 
heating  at  500  F..  and.  in  soae  cas 
testiag  according  to  Specification 
Silicone  putties  withstood  the  500 
their  JP-4  resistaace  was  poor.  Ad 
ures  aad  200  to  300  per  ceat  swelli 
froa  fuel  iaaersioa.  The  skydrol  r 
both  aaterials  was  good.  Vitoa  A  r 
good  JP-4  fuel  resistance  aad  wlths 
peratures  up  to  AOO  F.  This  aateri 
in  sheet  fora.   (Author) 


taak  sealaats 
day  JP-4  fuel 
ai  nut  es 
es.  adhesion 
MIL-S-8802. 
F  heating,  but 
hesion  fail- 
ag  resulted 
esistance  of 
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tood  tea- 
al  was  tested 


AD-299  690 
(TISTM/ODN) 


Div.   14 
OTS  price  $1 


60 


General  Dyaaaics/Coavai r.  Saa  Diego.  Calif. 

EFFECT  ON  STRUCTURAL  ADHESIVE  BOND  STRENGTHS. 

Report  on  Material  -  Adhesives  —  Parting  Agents 

for. 

by  0.  Conger,  G.  L.  Picotte  aad  M.  M.  Sutherland. 

3  June  57.  9p.  iacl.  illus.  tables  (Rept,  no. 

8926-117) 

(Contract  AF  33(657)8926) 

Unclassified  report 

DESCRIPTORS:   •Plastics.  •Adhesives.  Halo- 
carbon  plastics.  Boadiag.  Glass  textiles. 
Filas.  Silicoae  plastics.  Aging  (Materials). 
Polyethylene  plastics.  Adhesion.  Tests.  Proc- 
essing. Surfaces.  Steel.  Alloys.  Lubricants. 
Graphite.  Greases,  Metals,  Extrusion.  Com- 
posite aaterials.  Protective  treataeats. 
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(Aut 


licoae  rubber.  Dow  -Corning 
ted  fiberglass  cloth,  tef- 
1-F  and  polyethyleae  filas 
tectiag  the  adhesive 
tlboad  4021  aad  AF-3I 
curiag  cycles  whereia  a 
g  of  parts  is  doae  in  a 
reaaiader  are  beaded  oato 
ad  stage.   Peel  streagth 
tefloa  aad  unplast i ci zea 
ly  satisfactory  for  the  pur- 
hor) 


AD-299  691     Div.   14 
(TISTM/ODN)  OTS  price  $1.10 


:alif. 
latiags  - 


General  Dynaaics/Convai r .  San  Diego. 

INDICATION  BY  HEAT  DISCOLORATION. 

Report  on  Materials  -  Fiaishes  aad  C 

Teaperature. 

by  H.  Mark.  R.  H.  Nhidden.  and  N.  H. 

6  Juae  57,  2p.  1  ref.  (Rept.  no.  892 

(Coatract  AF  33(657)8926) 

Unclassified  Hgport 


Sutherland. 

3f11l) 


DESCRIPTORS:      •Paints.    Paiat    priaen 
Teaperature,    Perception.    Zinc    coap>|u 
Chroaates.    Fiaishes    and    finishing, 
requi reaents.    Specifications,    Disc 
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AD-299   692  Div.       14 

(TISTM/ODN)    OTS   price   $1.10 

General    Dynaai cs/Convai r.    San   Diego, 
SPECIFICATION   MIL-P-8013C.    TYPE    I 
Report    on   Materials   -   Fiberglass   L 
Fiberglass   Cloth    No.    181.    Volaa    A  - 
ester    Resin    (U.    S.    Polyaetric    Cheaic 
by   G.    E.    Gardner.    Jr..    N.    M.    Parker 
Turaer.       12      May    53.    4p.    iacl.    table 
8926-100) 
(Contract    AF   33(657)8926) 

Uaclassified 


Calif. 
gpALIFICATION. 

inates   - 
Tlyjpe   C   Poly- 
als   Co.) . 
nd   H.    C. 
(Rept.    no. 


DESCRIPTORS:      "Glass    textiles.    "P 
plastics.    •Laainated   plastics.    Me 
properties.    Tensile   properties,    El 
Hardness.    Compressive   properties. 
Laa inates. 


Laaiaated   paaels   0.135**iaeh   thick,    f 
with    12   plies    of    fibergLass    cloth    No 
A,    were    iapregnated   with   Type  C    polyE 
and    cured   at    190   F    for   two   hours    undjei 
psi    vacuua   bag   pressure.      Qualificat 
outcoaes    (Mi I-P-8O13C,    Tvpe    I)    are 
(Author) 

AD-299  704  Dlv.      I4 

(TISTM/AMS)    OTS   price  |2.60 


Forest    Products    Lab.,    Madison,    Mis 

INTERUMINAR    PROPERTIES   OF    FIVE    PU 

UMINATES, 

by   Keaaeth   E.    Kiaball.      Dec   62,    9p. 

tables    (Rept.    ao.    1890) 

(la   cooperatioa   with   the   Uaivarsity 

(Coatract    AF   33(616)6106) 

Uaclassifl 

DESCRIPTORS:      •Laaiaated   plastics, 
plastics,    Silicoae   plastics,    Epoxy 
Glass    textiles.    Tensile   properties 
stresses,    Coapressive   properties. 
Reinforcing   aaterials,    Laainates, 
propert les. 

AD-299  870  Dlv.      14,    4 

(TISTM/AMS)    OTS   price  $1.60 

Forelga  Toch.  Div.,  Air  Force  Systea 
Vright-Pattersoa  Air  Force  Base,  Ohi 
SYSTEMS   MITH   BERYLLIUM    OXIDE   AND   T 


MATERIALS  (NON-METALUC)  -  Division  14 
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Phenolic 
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Coaaand, 
USE    IN 


TECHNOLOGY. 

by  P.  P.  Budnlkov  and  R.  A.  Bel 
18p.  iacl.  illus.  table.  89  ref 
FTD-TT-62-1712  froa  Zhurnal  Vse 
Khiaicheskoye  Obshehestvo  laeni 
6:6,  pp.  629-635,  1961) 

Unclassified  report 


yayev.   13  Mar  63, 
s.   (Trans,  no. 
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D  I  Mendeleyeva, 
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•Oxides. 
,  Heating 
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uainua 
coapouads. 
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r  coa- 
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ds, 

s,  Phos- 
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AD-299  963     Div.   I4.  25.  4 
(TISTM/ODN)  OTS  price  $7.60 


Inst, 


Laboratory  for  Insulatioa  Research,  Mass. 

of  Tech.,  Caabridge. 

PROGRESS  REPORT  NO.  XXXII. 

Jan    63,    63p. 

(Contracts    NoBr-1841 10, _ProJ .    NR-018-801 .    Noar- 
184188.    Proj.    NR-01 5-505*  aad   others;    Graat 
AF-AFOSR-62-317) 

Unclassified  report 

DESCRIPTORS:   •Dielectrics.  •Crystal  growth, 
•Crystals,  Bariua  coapouads,  Titanates,  Siagle 
crystals.  Microwave  spectroscopy,  Absorptioa, 
Electrodes,  Spectrua  analyzers.  Mass  spectros- 
copy. Crystal  lattice  defects.  Crystal  struc- 
ture. Yttriua  coapouads,  Theraal  conductivity. 
Borates,  Ceraaic  aaterials,  Aluaiaua  coapouads, 
Magaetic  properties,  Bisauth  coapounds,  Stroa- 
tiua  coapouads.  Oxides,  Geraaaiua  coapouads. 
Spectroscopy,  Ins truaent at ioa ,  Titaaiua  coa- 
pouads, Photoaicrograpky .  Materials. 


AO-400  236     Div.   14 
(TISTM/ODN)  OTS  price  $1.10 

Natioaal  Research  Corp..  Caabridge,  Mass. 

FEASIBILITY  STUDY  OF  VACUUM  ALUMINUM  COATED  GLASS 

MONO-FILAMENTS. 

Quarterly  progress  rept.  no.  2,  16  Nov  62- 

15  Feb  63, 

by  Paul  L.  Rayaoad.   5  Mar  63,  5p. 

(Coatract  N600(19)59118) 

Unclassified  report 

DESCRIPTORS:   'Glass  textiles,  •Aluaiaua  coat- 
ings. Feasibility  studies,  Vacuua  apparatus. 
Evaporation. 

AD-400  237      Div.   14.  25 
(TISTM/ODN)  OTS  price  $1.75 

Space  Sciences  Lab..  General  Electric  Co.. 

Philadelphia.  Pa. 

HOLLOW  GLASS  FIBER  REINFORCED  PLASTICS. 

Final  rept., 

by  B.  Malter  Rosen  aad  A.  E.  Ketler,  Jr. 

30  Nov  62,  159p. 

(Contract  NOw  6l-06l3-d) 

Uaclassified  report 

DESCRIPTORS:   •Reinforcing  aaterials,  •Glass 
textiles,  •Plastics,  *Coaposite  aaterials. 
Manufacturing  aethods.  Electrical  properties. 
Elasticity.  Acoustics.  Coapressive  properties. 
Tensile  properties.  Dielectric  properties. 
Tests.  Deforaation,  Experiaeatal  data.  Test 
aethods.  Resistance  (Electrical).  Shear 
stresses.  Haraonic  analysis.  Theory, 
Mechanical  properties. 


ss 


Division  14  -  MATERIALS  (NON-METALUC) 


AO-400  2^5     Oiv.   U 
(TISTM/ODN)  OTS  pric*  t.SO 

■•ck  Itlaatf  Arsenal  Lab..  III. 

lariOVING  THE  lUST  PREVENTIVE  PROPERTIES  OF 

■OLTIPURPOSE  GREASES. 

by  R.  L.  Yo«a«.   31  Jaa  63,  21p.   (RIA  rept.  ■•. 

63-313) 

(DA  PraJ.  1-A-0-24401-A-107) 

Oaclatsified  report 

DESCRIPTORS:   •Labrlcaatt,  •Labricaat  additives. 
*Corrosioa  iakibitioa.  'Greases,  Tests, 
Viscosity,  Stability.  Corresiea,  Copper, 
Peaetratioa,  latarials,  Lvbricatloa. 


AO-^00  295 

(Tisra/ODN) 


Dl».   14,  17, 
OTS  pric*  t7.60 


32 


Geaeral  Oynaaics/Cenvair ,  San  Diego  Calif. 
COMPILATION  OF  GENERAL  DYNANICS/CONVAIR  UNPUB- 
LISHED MATERIALS  INFORIATION. 
Progress  rept.,  1  Dec  62-1  lar  63. 
1  Ear  63,  1v. 
(Coatract  AF  33(657)8926,  ProJ .  7381) 

Uaclassified  report 

DESCRIPTORS:   "Abstracts,  Adhesives,  Alloys. 
FiaishasA  fiaishiaf,  Faels,  Lubricants. 
Plastics,  Hetals.  Materials. 


AD-^OO  303      Di*.   U 
(TISTB/LHH)  OTS  price  $1.10 

■art la-Narittta  Corp.,  Deavar,  Colo. 
BIBLIOGRAPHY  ON  ABLATION,  JANUARY  1960- 
JANUARY  1963. 

coap.  by  Clyde  Briggi.   Ear  63,  7p.  illas. 
(Litaratare  search  ao.  27) 

Daclasslfied  report 

DESCRIPTORS:   •Bibliography,  •Ablatioa.  High 
taaperatare  research.  Plastics,  Materials, 
Ataesphere  eatry.  Glass,  Theraiodyaaaics, 
Craphita. 


AO-^OO  491 
CTISTM/OON) 


OiY.   U.  32. 
OTS  price  $1.00 


25 


Aereaaatical  Systeas  Oiv..  Air  Force  Systeas 
Coaaand.  Mr igh t-Pa t tersoa  Air  Force  Base,  Ohio. 
ANNOTATED  BIBLIOGRAPHY  ON  SOLID  STATE  OPTICAL  AND 
INFRARED  MASER  MATERIALS  (A  SUMMARY  OF  ABSTRACTS 
FROM  CURRENT  LITERATURE  UP  TO  DECEMBER  1961). 
Fiaal  rept.  for  Dec  61  on  Applied  Research  in 
Electrical.  Electronic,  and  Magaetic  Materials, 
by  Dieter  Feldaann.   Jan  63,  34p.   (Rept.  no. 
ASD-TDR-62-1026) 
(ProJ.  7371)  Unclassified  report 

DESCRIPTORS:   •Bibliographies,  "Masers, 
•Optical  aaterials.  Abstracts,  Seaiconductors , 
Fluorides,  Tungstates.  Optics,  Theory,  Gases, 
Infrared  optical  aaterials.  Materials. 


AO-400  515     Div.   U,  27.  25,  17 
(TISTM/ODN)  OTS  price  $7.60 

Foreign  Tech.  Div.,  Air  Force  Systeas  Coaaand, 
Nright-Patter son  Air  Force  Base,  Ohio. 
TRANSACTIONS  OF  THE  SEMINAR  ON  HEAT-RESISTANT 
MATERIALS  (SELECTED  ARTICLES). 

12  Feb  63,  76p.  (Trans,  no.  FTD-TT-62-1252  froa 
Rassiaa.BooJi.  Trady  Seainara  Po  Zharostoykia 


■  aterialaa.  Nr . 
Ukraaiskoy  SSR , 


4,  Iidatel'stvo  Akadeaii  Nauk 
Kiev,  pp.  38-64,  96-115.  1959) 
Uaclassified  report 


DESCRIPTORS:   •Metals,  •Fuel  additives,  •Gas 
tarbiaes,  Erosioa,  Melting,  Surfaces,  Ceraaic 
aaterials.  Liquid  aetals,  Oxides,  Carbides, 
Surface  properties.  High  teaperature  research, 
Ceraets,  Iron,  Vaaadiua,  Nickel^  Measureaeat, 
Alloys.  Chroaiaa.  Corrosion  inhibition,  Oxida- 
tioa,  Sodiaa  coapouads,  Salfates.  Chlorides, 
Degradation,  Abrasives   Surface  tension. 
Materials. 


A0-400  703 
(TISTM/AHS) 


Div.   U,  17, 
OTS  price  $26.00 


^.  25,  10 


Scieace  and  Tech.  Div.,  Library  of  Coagress, 
Hashingtoa,  0.  C. 

MATERIALS  RESEARCH  ABSTRACTS.   A  REVIEM  OF  THE 
AIR  FORCE  MATERIALS  RESEARCH  AND  DEVELOPMENT, 
ed.  by  Charles  D.  Thlbault.   1962,  334p. 

Uaclassified  report 

DESCRIPTORS:   'Abstracts,  •Materials,  •Air 
force  research,  Cheaistry,  Biocheai stry ,  Acous- 
tics, Ceraaic  aaterials,  Elastoaers.  Electric- 
ity. Electronics.  Fibers.  Faels.  Antiseize 
coapounds.  Graphite,  Hydraulic  fluids.  Coolants. 
Lubricants.  Filas,  Metallurgy.  Mechaaical  prop- 
erties. Metals,  Brazing.  Alloys.  Adhesives, 
Plastics.  Polyaers,  Crystal  groMth,  Coatiags, 
Textiles.  Fur,  Leather. 

AD-400  710     Div.   U,  32 
(TISTM/ODN)  OTS  price  $6.60 

Scieace  and  Tech.  Div.  Library  of  Coagress, 
Mashington,  D.  C. 

MATERIALS  RESEARCH  CHRONOLOGY,  1917-1957, 
coap.  by  Nathan  Reingold,  Jaaes  Park,  and  John 
Rice.   1962,  59p. 

Uaclassified  report 


DESCRIPTORS: 
Materials. 


"Bibliographies,  Abstracts, 


AD-400  (  1  I      Div.   U,  17,  4.  25 
(TISTM/AMS)  OTS  price  $15.00 

Science  and  Tech.  Div.,  Library  of  Congress, 

Nash  i  ngt on.  D.  C. 

CHARLES  J.  CLEARY  AWARDS  FOR  PAPERS  ON  MATERIAL 

SCIENCES. 

ed.    by    Lynn    E.    Catoe.       1962.    219p. 

Unclassified  report 

DESCRIPTORS:   •Materials,  •Awards.  •Air  force 
research.  Fatigue  (Mechanics),  High-teaperat ure 
research.  Test  aethods.  Metalorganic  coapounds. 
Creep,  Elastoaers,  Corrosion,  Synthesis  (Chea- 
istry), Niobiua,  Hydrogen,  Aging  (Materials), 
Molybdenua,  Tensile  properties.  Turbine  parts. 
Loading  (Mechanics),  Tiae,  Deforaation,  Quan- 
titative analysis.  lafrared  spectroscopy, 
Halocarbon  plastics.  Epoxy  plastics.  Halogen 
coapounds.  Polyaers.  Vulcanization.  Heat  trans- 
fer. Electroaagnet isa,  Keports. 

AD-400  741      Div.   14 
(TISTM/AMS)  OTS  price  $2.60 

Natervliet  Arsenal,  N.  Y. 

ALPHA-CLASSIFICATION  OF  MICROFIBERS  -  PART  II, 
by  M.  A.  SadoMsky  and  M.  A.  Hussain.   Feb  63. 
28p.   (Technical  rept.  no.  NVT-RR-6302) 
(DA  ProJ.  59332007) 

Unclassified  report 

DESCRIPTORS:   •Fibers.  •Mechanics,  Deforaation. 
Shear  stresses.  Stresses.  Equations.  Matheaat- 
ical  aodels.  Matheaatical  analysis,  Coaposite 
aaterials.  Tensile  properties.  Theory, 
Elasticity. 
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AD-4no  921 
(TISTM/BRN) 


Div.   14.  17 
OTS  price  $21.00 


Aerospace  Corp.,  Los  Angeles,  Calif 

A  PORTFOLIO  OF  EXPERIENCE  IN  REFRACTOR' 

PROTECTIVE  SYSTEMS  RESEARCH, 

by  D.  H.  Leeds.   11  Mar  63.  377p.  refs 

ao.  TDR-169(3240-31)TR-1) 

(Contract  No.  AF  04(695)-169) 

(SSD-TDR-63-51)        Unclassified  re 


DESCRIPTORS:  "Heat  resistant  ae  tal 
alloys,  •Refractory  coatings,  •Bibli 
Molybdenua,  Niobiua,  Tantalua,  Tungs 
Oxidation,  Radiation  daaage.  Coating 
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)r«pi«y. 
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This  report  supersedes  Report 
TR-1.  (AD-295027)  Re-Entry  Pr 
A  Bibliography  of  Refractory 
Syst  IS  Reaearch,  published  6 
purpose  of  the  present  docuae 
direct  research  in  the  field 
protective  coatings  away  froa 
approaches  and  into  systeas  c 
over  3500  F,  and  to  faailiari 
engineer  «ith  past  and  curren 
field  (including  the  valuable 
silicide  protection  theory 
hia  to  interpret  his  own  scie 
designer.  The  report  is  divi 
sections:  aolybdenua  (366  re 
biua  (299  references);  and  a 
eral  (2401  references:,  which 
ences  to  oxidation  testing  of 
systeas  and  to  areas  of  rosea 
one  vital  problea,  the  protec 
aetals  froa  unfavorable  envir 
teaperat ures .   (Author) 
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15.    MATHEMATICS 

AD-280    679  Div.       15,    32 

(TISTP/FEM)    OTS    price    $1.10 

Princeton  U. ,  N.  J. 

THE  EQUIVALENCE  IN  TWO  DIMENSIONS  OF  THt 

AND  NEAK  AXIOMS  OF  REVEALED  PREFERENCE, 

by  S.  N.  Afriat.   17  Apr  62,  7p.  incl. 

(Research  paper  no.  l) 

(Contract  Nonr-1856(l6) ) 

Unclassified  rep|>^t 

DESCRIPTORS:   •Gaae  theory.  •Ecoaoaic 
Algebra,  Groups.  Consuaption. 


A  aatheaatical  analysis  of  the  equivale 
two  diaensions  of  the  strong  and  weak 
revealed  preference.  Points  in  the  pos 
orthants  of  real  Euclidean  spaces  of  di 
aay  define  a  balance  and  a  coaposition. 
expenditure  configuration  (set  of  expen 
figures)  is  subjected  to  an  algebraic  p 


14N0TATED 


AD-299   464  Div.      15,    32 

(TISTP/FR)    OTS   price   $4.60 

Lockheed   Aircraft    Corp..    Sunnyvale,    Cal 

TERNARY    LOGIC    AND    RELATED    STUDIES:      AN 

BIBLIOGRAPHY. 

coap.    by   Eugene   E.    Graziano.      Mar   63,    4^b 

(Special    bibliography    rept.    no.    SB-62-6 i j    Rept. 

no.  8-44-62-3) 

(Contract  AF  33(657)8777) 

Unclassified  ^^port 

DESCRIPTORS:   •Matheaatical  logic. 
Bibl iographies. 
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MATHEMATICS  -  Division  15 

AD-299   487  Div.      15 

(TISTP/MB)    OTS   price   $1.10 

RAND  Corp.,    Santa   Monica.    Calif. 

A    NOTE   ON    DIFFERENTIAL   APPROXIMATION   AND    ORTHO- 
GONAL   POLYNOMIALS, 

by   Richard    Bellaan.      Mar   63,    5p.       (Meao.    no. 
RM-3482-PR) 
(Contract   AF   49(638)700,    ProJ.    RAND) 

Unclassified    report 

DESCRIPTORS:      •Polynoaials,    •Nuaerical    analy- 
sis.   Differential    equations,    Special    functions 
(Matheaatics) . 

AD-299    511  Oiv.       15 

(TISTP/MB)     OTS    price   $2.60 

California  U..  Los  Angeles. 

RECURSIVE  SOLUTION  OF  CHEBYCHEV  APPROXIMATION 

PROBLEMS, 

by  Masanao  Aoki.   Feb  63,  17p.   (Rept.  no.  63-IO) 

(Contract    Nonr-23352) 

Unclassified    report 

DESCRIPTORS:       •Nuaerical    analysis,    •Mathe- 
aatical   prediction.    Control    systeas.    Analysis 
of    variance.    Least    squares   aethod.    Statistical 
analysis.    Linear    systeas.    Probability. 


AD-299    572  Div.       15 

(TISTP/MH)    OTS   price   $1.60 

RAND   Corp..    Santa    Monica,    Calif. 

ON   THE    EFFICIENCY    OF   THREE-STAGE    LEAST-SQUARES 

ESTIMATION, 

by  Albert  Madansky.   Mar  63,  15p.   (Meao.  no. 

RM-3557-PH) 

(Contract    AF  49(638)700,    ProJ.    RAND) 

Unclassified    report 

DESCRIPTORS:      'Siau  1  taneous  l>>4iiat  ions.    •Least 
squares    method. 


AD-299    643  Div.       15 

(TISTP/MH)    OTS   price    $1.6o 

Foreign   Tech.    Div..    Air   Force    Systems   Coaaand, 

Mri ght-Pat terson    Air   Force    Base,    Ohio. 

THE    DETERMINATION    OF    LAMS    OF    DISTRIBUTION   ON    THE 

BASIS    OF    A    SMALL    NUMBER    OF    OBSERVATIONS, 

by    V.    V.    Chavchanidze    and    V.    A.    Kuasishvili. 

8  Mar  63,  18p.   (Trans,  no.  FTD-TT-62-1048  froa 

Russian  book,  Primeneniye  Vychi s 1 i t e 1 • noy  Tekh- 

niki  dlya  Avt oaat i zat s i i  Proi zvodst va ,  Mashgiz, 

Moskva,  pp.  129-139,  1961) 

Unclassified  report 

DESCRIPTORS:   "Statistical  di s t ri buti ons .  •St a- 
tistical  analysis.  Sampling. 

AO-299  674     Div.   15.  25 
(TISTP/FEM)  OTS  price  $2.60 

Foreign  Tech.  Div..  Air  Force  Systeas  Coaaand, 
Mri ght-Patterson  Air  Force  Base,  Ohio. 
INVARIANT  GROUP  SOLUTIONS  OF  THE  EQUATIONS  OF  A 
PLANAR  STATIONARY  BEAM  OF  CHARGED  PARTICLES, 
by  V.  A.  Syrovoy.   5  Feb  63.  22p.  22  refs. 
(Trans,  no.  FTD-TT-62-1810  froa  Zhurnal  Prik- 
ladnoy  Mekhaniki  i  Tekhnicheskoy  Fiziki.  No.  4. 
pp.  10-20.  1962) 

Unclassified  report 

DESCRIPTORS:   •Partical  beaas.  "Charged  parti- 
cles, •Space  charges.  Electrodes,  Boundary 
layer.  Differential  equations.  Partial  dif- 
ferential equations.  Functions,  Focusing. 

The  concept  of  self-siailar  solutions  is  used  in 
various  branches  of  physics.   A  wide  class  of 
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AD-299  837      Di».   15         ^ 
(TISTB/MS)  OTS  price  $7.60 

Philco  Corp.,  Palo  Alto.  Calif. 

SYLLABUS  FOR  THE  RELIABILITY  TRAINING  COURSE 

••STATISTICS  FOR  RELIABILITY' • 

Tacbaical  operatiag  rept. 

28  Mar  63.  67p.  (lept.  ao.  «DL-iR1999) 

(Coatract  AF  0^(695)278) 

Oaclassified  report 

DESCRIPTORS!   "Statistical  analysis,  •Proba- 
bility. "Statistical  processes.  Instruction 
■aaaals.  Reliability. 

Lectare  aotes  aad  class  haadouts  for  the  Philco 
MOL  iteliability  Traiaiag  Course,  'Statistics  for 
Reliability,'  are  presented.   This  aaterial 
represeats  the  first  coarse  of  a  series  developed 
to  cover  the  basic  probability  and  statistical 
ceacepts  esseatial  to  the  practice  of  reliability. 
(Aathor) 

AD-299  85A        Dlv.   15 
(TISTP/JB)  OTS  price  $2.60 

Fereiga  Tech.  Div.,  Air  Force  Systeas  Coaaand, 

Mright-Patterson  Air  Force  Base,  Ohio. 

THE  ■AXIMUM  PRINCIPLE  IN  THE  THEORY  OF  OPTIMAL 

CONTROL  PROCE'SSES. 

by  V.  6.  Boltyanskiy.  R.  V.  Gaakrelidie  and 

ethers.  18  Mar  63,  24p.  incl.  illus.  18  refs. 

(Traas.  ao.  FTD-TT-62-1746  froa  Printsip  Maksl- 

aaaa  V  Tearii  OptiaaPnykh  Protsessov  Upravleaiya, 

Trady.  Moskva.  Vol.  2,  pp.  A57-470,  1961) 

Unclassified  report 

DESCRIPTORS:   "Matheaat ical  aaalyais.  Hajhe- 
■atlcal  logic,  Faactioas,  ContraL- •7>-taiM.> 

AO-400  111      Div.   15  ^' 

(TISTP/MH)  OTS  price  $1.60 

Parka  Mathaaatical  Labs.,  lac,  Carlisle,  Mass. 
STUDY  OF  THE  PROPERTIES  OF  MATTER  USING  DIFFER- 
ENTIAL GEOMETRIC  METHODS.  ,.  -     — 
>  iaal  rept.  > 
Jaa  63.  lOp. 

(Coatract  AF  19(60^)7316) 
(AFCRL  63-18)  Uaclassified  report 

DESCRIPTORS:   •Geoaetry.  •Differential 
geoaetry.  Physics. 

AD-400  128     Div.   15 
(TISTP/MH)  OTS  price  $1.10 

Craft  Lab..  Harvard  U. .  Caabridge,  Mass. 

ON  STOCHASTIC  APPROXIMATION  METHOD  AND  OPTIMAL 

FILTERING  THEORY, 

by  Ya-Chi  Ho.   25  Oct  62.  5p.  incl.  illus. 

7  refs.   (Technical  rapt.  ao.  387) 

(Coatract  Noar-186616.  ProJ.  NR  372-012) 

Uaclassified  report 

DESCRIPTORS:   •Matrix  algebra.  •Matheaatical 
prediction,  •Probability. 


AD- 400  U1      Div.   15 
(TISTP/MB)  OTS  price  $7.60 

HAND  Corp..  Saata  Monica.  Calif. 

SOME  LIMIT  THEOREMS  ASSOCIATED  NITH  A  RECURRENT 

EVENT 

try  S.  C.  Port.   Mar  63,  66p.  iacl.  illus.  18 

refs.  (Meao.  ao.  RM-3491-PR) 

(Contract  AF  49(638)700.  ProJ.  AAHO, 

Jaclassified  report 


DESCRIPTORS:   "Statistical  processes, 
tical  analysis.  Probability. 


Statis- 


The  asyaptetic  behavior  for  large  n  of  various 
quantities  associated  with  a  recurrent  event  is 
investigated.   The  results  are  applied  to  give 
iaforaation  about  certain  functionals  of  suas  of 
iadependeat  raadoa  variables.   (Author) 


AO-400  307 
(TlSTP/MB) 


Div.   15 
OTS  price  $1.10 


Mright-Patterson  Air 


Air  Force  Inst,  of  Tech. 

Force  Base,  Ohio. 

RECURSION  FORMULAE  TO  OBTAIN  INTEGRAL  ROOTS  OF 

REAL  NUMBERS, 

by  Eugene  M.  Roaer.   26  Mar  63.  7p.  2  refs. 

(Technical  rept.  no.  63-1) 

Unclassified  report 


DESCRIPTORS: 
Sequences. 


•Nuabers,  Nuaeric«l  aaalysis. 


Generalized  recursion  sequences  to  obtain  the 
integral  root  of  a  nuaber  are  developed.   These 
sequences  require,  at  aost,  the  use  of  the 
square  root  operation  in  addition  to  the  basic 
arithaetic  operations.   Consequently,  the 
sequences  are  suitable  for  use  with  desk  calcu- 
lators or  aanual  coaputat ions .   (Author) 

AD-400  348     Div.   15 
(TISTP/FEM)  OTS  price  $3.60 

Coaraat  Inst,  of  Matheaatical  Scieaces,  New  York 
U.  ,  N.  Y. 

THE  SOLUTION  OF  SOME  NON-LINEAR  INTEGRAL  EQUA- 
TIONS HITH  CAUCHY  KERNELS. 

by  A.  S.  Peters.   Jan  63,  35p.  incl.  lUns. 
5  refs.  (Rept.  no.  IMM-NYU  307) 
(Coatract  NoBr-28506) 

Unclassified  report 

DESCRIPTORS:   "Integral  equations.  Conforaal 
aapping.  Integral  transforas.  Potential  theory. 
Fluid  flow.  Field  theory,  Series,  Fuactions. 
Nonlinear  systeas. 


It  is  shown  that  soae  non-linear  Integra 
tioBS  can  be  converted  into  linear  equat 
The  exaaple  presented  is  converted  into 
lar  integral  equation  with  a  cauchy  kern 
solved  by  using  an  extension  of  Carleaon 
■ethod.  An  equation  is  given  which  is  r 
to  the  problea  of  finding  a  potential  fu 
in  a  doaaia,  D.  when  its  noraal  derivati 
prescribed  on  one  part  of  the  bouadary, 
the  aagnitude  of  its  gradient  is  given  o 
reaaiaiag  part  of  C.  An  explicit  foraul 
the  solution  of  this  problea  is  presente 
noa-liaear  systea  and  soae  other  systeas 
can  be  linearized  by  this  aethod  are  dis 
briefly. 

AD-400  371      Div.   15,  32 
(TISTP/MB)  OTS  price  $3.60 

Systea  Developaent  Corp.,  Santa  Monica,  Calif, 

SOME  REMARKS  ABOUT  SEQUENCES  IN  CONTEXT  FREE 

LANGUAGES. 

by  Seyaoar  Ginsburg  and  Joseph  S.  Ullian. 
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31  Jaa  63.  35p.  9  refs.  (SDC  Docuaenjtl  no.  TM- 
738/001/00;  Scientific  rept.  no.  2) 
.(Contract  AF  19(628)485.  ProJ,  464I ) 
(AFCRL  63-58)  Unclassified  |i|eport 

DESCRIPTORS:   "Language,  Algebras. 

AD-400  398     Div.   15 
(JISTP/FEM)  OTS  price  $2.60 

Applied  Matheaatics  and  Statistics  I^Vl"*  t 

Stanford  U. ,  Calif. 

GENERALIZED  LEAST  SQUARES  ESTIMATOR$|  FOR 

RANDOMIZED  FRACTIONAL  REPLICATION  Di:$IGNS, 

by  S.  Zacks.   15  Mar  63,  28p.  11  rtU. 

(Techaical  rept.  bo.  86) 

(Coatract  Noar-22552,  ProJ.  342-022 

Uaclassified  Report 


DESCRIPTORS:  "Least  squares  aeth 
cal  aaalysis.  Nuaerlcal  aaalysis, 
faactioas,  Siaalatioa,  Vector  aaa 
algebra. 
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AD-400  399     Div.   15 
(TISTP/FM)  OTS  price  $3.60 

Applied  Matheaatics  aad  Statistics  L 

Staaford  U. ,  Calif. 

THE  ASYMPTOTIC  NORMALITY  OF  TWO  TEST 

ASSOCIATED  NITH  THE  TWO-SAMPLE  PROBLEM 

by  Saul  Bluaeathal.   28  Feb  63,  31p 

(Techaical  rept.  ao.  85) 

(Coatract  NoBr-22552.  ProJ.  NR-342- 

Graat  G-19126) 

Uaclassified 


DESCRIPTORS:   "Sta 
ty,  DistributioB, 
Series,  Differeati 
equatioBs,  Statist 
tests. 
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AD-4OO  538      Div.   15 
(TISTP/MB)  OTS  i^rice  $1.60 

Foreign  Tech.  Div.,  Air  Force  Syste^4  Coaaand, 
Mright-Patterson  Air  Force  Base,  Ohi 
ALGORITHM  FOR  SOLVING  A  TRANSPORT  PtOBLEM  BY 
APPROXIMATING  NITH  CONDITIONALLY  OPlIMUM  PLANS. 
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)  aad 

r^eport 


022 


s,  Probablli- 
^ials, 

Begral 
tatistical 


oltjic    Boraality 
raposed    to 
coae   froa 
aoraali ty 
altives    is 
ilaitlBg    power 
of     COBdi- 

plrove    liait- 
dtics    of 
i^uares 
(Author) 


MATHEMATICS  -  Division  15 

by  A.  L.  Lur'ye.  20  Feb  63.  13p.  (Trans,  no. 
FTD-TT-62-1498  froa  Russian  Book,  Vychis 1 itel  •- 
aaya  Mateaatika.  Collectioa  Nr.  7,  pp.  151- 
160,  1961) 

Uaclassified  report 


ling.  Operations 


DESCRIPTORS:   "Linear  prograi 
research.  Matrix  algebra. 

AD-400  627      Div.   15.  19 
(TISTP/FEM)  OTS  price  $3.60 

Philco  Corp.,  Palo  Alto,  Calif. 

ERROR  PROPAGATION  ASSOCIATED  NITH  STATION 

LOCATION. 

Technical  note, 

by  Milton  E.  Kibbey.   28  Feb  63,  17p.  incl. 

tables  (Rept.  no.  NDL-TN62-14) 

(Contract  AF  04(695)113) 

Unclassified  report 

DESCRIPTORS:   •Partial  differential  equations, 
•Satellites  (Artificial),  •Tracking,  Matrix 
algebra.  Orbital  trajectories,  Siaulation, 
Coapaters,  Errors. 

A  aethod  using  a  satellite  orbit  and  tracking 
data  to  deteraine  errors  in  station  location  is 
presented.   A  Philco  2000  Coaputer  prograa  is 
docuaented  which,  given  the  standard  deviations 
in  the  tracking  data,  calculates  the  covariance 
aatrix  for  the  station  coordinates.   (Author) 

AD-400  729     Div.   15 
(TISTP/MB)  OTS  price  $1.60 

Brown  U. ,  Div.  of  Applied  Matheaatics,  Providence, 
R.  I. 

THE  REPRESENTATION  OF  A  CLASS  OF  TNO  STATE  STA- 
TIONARY PROCESSES  IN  TERMS  OF  INDEPENDENT  RANDOM 
VARIABLES, 

by  M.  Roseablatt.   Mar  63,  17p.   (Technical  rept. 
no.  9) 
(Contract  NoBr-56229,  ProJ.  NR  042  217) 

Unclassified  report 

DESCRIPTORS:   •Statistical  processes. 
Statistical  functions.  Probability. 


AD-400  745     Div.   15,  9 
(TISTP/JP)  OTS  price  $7.60 

Stanford  U. ,  Calif. 

PROBLEMS  UNDERLYING  THE  NUMERICAL  INTEGRATION  OF 

THE  CHEMICAL  AND  VIBRATIONAL  RATE  EQUATIONS  IN  A 

NEAR-EQUILIBRIUM  FLON, 

by  George  Eaanuel.   Mar  63,  71p. 

(Coatract  AF  40(600)930,  ProJ.  8952) 

(AEDC  TDR  63-82)        Unclassified  report 

DESCRIPTORS:   *Nuaerical  analysis,  •Gas  flow. 
Mixtures.  Traasf oraat ioas  (Matheaatics). 
ReactioB  kiaetics.  Integration,  Nuaerical 
aethods  and  procedures.  Vibration,  Hypersonic 
nozzles,  Hypersonic  wind  tunnels,  Matheaatical 
analysi  s. 

AD-400  963      Div.   15 
(TISTP/TL)  OTS  price  $4.60 

North  Carolina  State  College,  Raleigh. 

LECTURES  ON  FRACTIONAL  INTEGRATION  AND  DUAL 

INTEGRAL  EQUATIONS, 

by  Ian  N.  Sneddon.   June  25,  1962,  40p.  21  refs. 

(Rept.  no.  PSR-6) 

(Contract  Nonr  486(06)) 

Unclassified  report 

DESCRIPTORS:   "lategral  equatioas,  Operators 

Integration.  Bessel  functions. 
Integral  transforas,  Trignoaetry,  Series. 
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DiYision  16  -  MEDICAL  SCIENCES 

AO-400  968     01 ».   15 
(TISTP/FBM)  OTS  price  $1.10 

ladiatlea  Lab.,  U.  of  Nlchigan,  Ann  Arbor. 

INVESTIGATION  INTO  THI  THEORY  OF  SPHEBOIOAL  AND 

MATHIEU  FUNCTIONS. 

Fiaal  rapt. , 

by  Frad«ri«k  B.  Sleator.  Feb  63,  4p.  (Rept, 

0i991-1-F) 

(AFOSR  Great  ae.  62-265) 

(AFOSR  i5$4)  Uaclassified  report 

MSCRIPTOISt   •Spheres.  •Special  functioas. 
ErMpieida,  lategrals.  Oiffereatial  equatioaa. 
Partial  differeatial  equatioas,  Polyaealals, 
Faac t loBs . 


16.    MEDICAL  SCIENCES 

AD-299  ^6';  Dl».      16 

(TISTB/AV)    OTS  price  #1.10 

Biopkyiies    Lab.,    Tulaae    U. ,    New  Orleani,    La. 

INVESTIGATION    OF   THE    BIOLOGICAL   EFFECTS   OF 

■ICROHAVE    RADIATION. 

Saaaary  rept., 

by  Robert  T.  Nieset.  1958.  3p.  (lept.  ao. 

NR-102-359) 

(Ceatract    Nft^r-47503) 

f^  Unclassified   report 

DCSCRIPTORSi      •■Icrowaves,    •Radiatioa    tolerance, 
Tlssaes    (Biology),    Heating,    Test   Methods. 
Laboratory   aniaals.    Mice,    Nan. 


^AD-299   i8/,  Di».      16 

(TISTB/AV)    OTS   price  $1.10 

Stanford    U.    School    of   Medicine,    Calif. 
EFFECT    OF   CHRONIC    HYPOXIA    UPON    THE   CIRCULATION. 
Aaaaal    progress    rept.,    1    July   62-1    Mar  63, 
by   Herbert    N.    Hnltgren.      25   Mar   63,    5p. 
(Ceatract    OA   49-193-ad-2274) 

Unclassified    report 

DESCRIPTORS:      •Hypoxia,    •Blood   circulation. 
High   altitade,    Langs. 

AD-299   6^2  Dit.      16 

(TISTB/AM)    OTS   price   $1.10 

Foreign   Tech.    Div.,    Air   Force   Systeas   Coaaand, 

■rlght-PattersoB    Air   Force   Base,    Ohio. 

THE    FUTURE    OF    MEDICINE-METALLIC    NERVES. 

by   M.    Bagreyeva.    6  Feb   63,    4p.    (Tram.    no.    FTD- 

TT-62-1686    froa    Russiaa    Newspaper.    Vecheriyaya 

■oskva.  p.  2.  22  Dec  61) 

Unclassified  report 

DESCRIPTORSi   •Nerves,  Electrodes,  Platlnua. 
Taatalua,  Dog>,  Mire. 

AD-299  6<i6     DiT.   16 
(TI5TB/AN)  OTS  price  $^.60 

Forelga  Tech.  Div.^  Air  Force  Systeas  Coaaand, 

Hri ght-Pat terson  Air  Force  Base,  Ohio. 

HERALD  OF  THE  ACADEMY  OF  MEDICAL  SCIENCES  OF  THE 

USSR  (SELECTED  ARTICLES). 

20  Feb  63.  i3p.  (Trans,  no.  FTD-TT-62-1 548  from 

Rassian  Periodical,  Vestnik  Akadeaiya  Heditsin- 

skikk  Naak  SSSR,  Nr.  5.  pp.  72-93.  1962) 

Unclassified  report 

DESCRIPTORS:   •Adaptation  (Physiology), 
•laaanology.  Differential  equations.  Pathology, 
Diseases,  Myeobaeteri ua  tuberculosis, 
Hypotheraia,  Theory. 


AD-299  666     Dl».   16,  24,  8 
(TISTA/VGM)  OTS  price  $1.60 

Foreign  Tech.  Dit..  Air  Force  Syttrms  Coaaand, 
Hright-Pat terson  Air  Force  Base.  Ohio. 
PHOTOGRAPHY  AND  VISUAL  OBSERVATION  BY  MEANS  OF 
HIGH-FREQUENCY  CURRENTS. 

by  S.  D.  Kirlian  and  V.  Kh.  Kirlian.   29  Jaa  63, 
I6p.  incl.  iUus.   (Trans,  no.  FTD-TT-62-1 549 
froa  Zhurnal  Nauchnoy  i  Prikladnoy  Fotografii  1 
Kineaatografii  616,  pp.  397-403,  1961) 

Onclassi  fied  report 

DESCRIPTORSi   "Photographic  iaages.  •Tissues 
(Biology),  High  frequency,  Electric  currents. 
Inductance.  Electric  fields.  Electrostatics, 
Electric  discharges,  Electrical  corona. 
Electron  optics.  Dielectric  filas.  Histology, 
Dielectric  properties. 

A  aethod  of  producing  photographs  froa  the 
action  of  high-frequency  currents  has  been 
developed,  the  principle  of  which  consists  in 
the  conversion  of  the  nonelectrical  properties 
of  the  object  being  photographed  into  electrical 
ones  through  the  action  of  a  field  with  a  di- 
rected traasfer  of  charges  froa  the  object  to 
a  photographic  plate  or  screen.   (Author) 


AD-299  677 
(TISTB/AM) 


Div.       16 
OTS   price    $28.50 


Foreign   Tech.,    Div..    Air   Force   Systeas   Coaaand. 
Hright-Pat terson    Air   Force    Base,    Ohio. 
PROBLEMS   OF    SPACE    BIOLOGY    (Probleay   Kosai- 
cheskoy   Biologi  i ) , 

ed.    by   N.    M.    Sisakyaa.      25   Mar    63.    1v.    incl. 
illus.    tables,    refs.    (Trans,    no.    FTD-MT-62-78 
froa   ladatel'stvo   Akadeai i    Nauk   SSSR      pp.    1-462. 
1962) 

Unclassified    report 

DESCRIPTORS:      •Space   aedicine,    'Space    biology. 
•Life    support.    •Scientific    satellites.    Radio- 
biology,    Teleaeter    systeas.    Mi croorgani sas . 
Cells    (Biology),    Bi oeheaist ry .    Blood.    Urine, 
Conditioned    response,    laaunology.    Algae, 
Heaopoietic    systea.    Cardiography,    Genetics, 
Plaats    (Botaay),    Chroaosoaes,    Serotonin, 
Space    capsules.    Closed-cycle    ecosysteas. 
Vibration,    Acceleration,    Solar   radiation. 
Blood   circulation.    Ins t ruaent at i on ,    Hypoxia. 
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AD-299  775      Div.   16 
(TISTB/AM)  OTS  price  $1.60 

Civil  Aeroaedical  Research  Inst 

Okla. 

THE  DEVELOPMENT  OF  REVERSIBLE  HEMATURIA  AND 


Oklahoaa  City. 
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OLIGURIA  FOLLOWING  ELEVATION  OF  RENAL 

PRESSURE, 

by  T.  E.  Eaersoa.  L.  B.  Hinshaw  and  ot 

J«"  63.  6p.   (CARI  rept.  no.  63-I) 

Unclassified  re 

DESCRIPTORS:  •Kidney  function  tests 
Blood  proteins.  Urine,  Aviation  aedi 
Blood  pressure. 

AD-299  845     Div.   16 
(TISTB/LMH)  OTS  price  $1.60 

l2'f«Dn^cIl°S'  "'  "edlcine.  New  Haven. 

AN  IMPROVED  TEST  FOR  ANTIBODY-ERYTHROC 

INTERACTION. 

Annual  progress  rept.,  1  Feb  62-1  Feb 

by  Joseph  R.  Bove.  1  Apr  63.  lip.  tabl 

(Contract  DA  49-193-ad-2163) 

Unclassified  re 

DESCRIPTORS:  •Blood  transfusions.  • 
and  antibodies.  Erythrocytes,  Blood, 
Heaolysis,  Aneaias.  Antigen-antibody 
Test  aethods. 

AD-299  847        Div.   16 
(TISTB/AM)   OTS  price  $1.10 


(.) 


I   • 


Indiana  U. , 
THE  GASEOUS 
REGUUTION. 
"ept.  for  1 
by   Robert    M 


Blooaington. 

ENVIRONMENT   AND   TEMPERATUHI 


Feb   62-31 
Bullard. 


(Contract    DA   49-007-ad 


Jan 

31 


63. 
Jan   63, 


5P.    r 


■947) 

Unclassified 


at 


DESCRIPTORS:   •Body  teaperature.  •He 
dnction  (Biology),  Carbon  dioxide,  Hylpo 
Perspiration,  Inst ruaentat ion,  Tranqu 
Rats,  Thalaaus,  Control. 
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AD-299  879      Div.   16 
(TISTB/MD)  OTS  price  $1.60 

Kent    State   U. ,    Ohio. 

SOME   EFFECTS   OF    BUFOTENINE    ON    PHYSICAL    PtkFORM- 

ANCE    IN    MICE. 

Progress    rept . . 

by  Charles    G.    Hilber.      1963.    13p.    incl.    Ulns. 
15   refs.  » 

(Contract   DA   49-1 93-ad-221  6) 

Unclassified  repo^ 


VENOUS 

^ort 

•Kidneys , 
dine. 


::onn. 


I.  4  refs. 
rt 


It  igens 
Mean tology , 
reactions. 


<fs. 
1 eport 


pro- 

xia, 

ill  izers. 


ena 


C02   and 
ture 

to  those 
rfioregula- 
[   of 

Which 
sr   selec- 

irlc 
has 

ictivity 

ty   was 

Ion    in 

1  ly  C02 
(led    to 
^aent    of 

evidence 

f    hypo- 
of   C02 

the 
occln- 

e    local. 

aa    ia- 
«ased 
Response 

ic    aea- 

ects    of 

t    of 

n    the 


i 
I 

a 
f 
eq 


MEDICAL  SCIENCES  -  Division  16 

DESCRIPTORS:   •Hallucinogens.  •Organic  com- 
pounds. Swi.aing.  Exercise.  Mice.  nThibition, 
StiaulatioB,  Perforaaace  tests.  Pharaacology. 

Bafotenine  adalnlstered  to  alee  in  doses  up  to 

00  ag  per  kg.  I.P..  stiaulates  swiaaing  tiae  in 
low  dose,  (below  40  ag  per  kg)  and  depresses  it 
in  high  doses.   The  dose  required  to  reduce 
swiaaing  tiae  to  50)1  of  control  (E050)  is  about 
85  ag  per  kg.   The  dose  required  to  double  con- 
trol swiaaing  tiae  is  about  27  ag  per  ka 
(Author)  "■ 

AD-299  961      Div.   16 
(TISTB/AW)  OTS  price  $17.50 

National  League  for  Nursing.  New  York   N   Y 
DISASTER  NURSING  PREPARATION        ^  .  " •  i • 
by  Mary  V.  Neal.  1962.  254p. 
(Contract  CD-SR-58-38) 

Unclassified  report 

DESCRIPTORS:   •Medical  personnel,  •Disasters 
•Casualties.  Education,  Training,  Civil 
defense  systeas.  Radiological  warfare   Burns 
Birth,  Public  health.  Nuclear  warfare. 

AD-299  994     Div.   16 

(TISTB/MS)  OTS  price  $4.60  -— 

Naval  Radiological  Defense  Lab.,  San  Francisco 

i'tt  1  1  z . 

MATURATION  OF  LIVER  FUNCTION  IN  THE  CHICK 
EMBR  yo , 

?f  „■  "l-,^''*-*'"'  ^-  "•  J-IJ*".  "d  J.  S.  Krebs. 
14  Dec  62.  48p.   (Rept.  no.  USNRDL-TR-603) 

Unclassified  report 

DESCRIPTORS:   -Liver.  •Labeled  substances. 
Blood  circulation.  Eabryos,  Secretion.  Growth 
Physiology,  Sulfur  coapounds. 


AD-400  136 
(TISTP/TL) 


Div. 
OTS  price 


16 
$2. 


60 


California  U. ,  Los  Angeles. 
SIMULATION  AND  ANALYTIC  MODELS  OF  MEMORY 
by  Earl  B.  Hunt.   Dec  62.  28p.  incl.  illus. 
tables.  16  refs.  (Working  paper  no.  23) 

Unclassified  report 

Presented  at  the  Syaposiua  on  Experiaental  and 
Theoretical  Approaches  to  Meaory.  American 
Association  for  the  Advanceaent  of  Science.  1962. 

DESCRIPTORS:   •Meaory.  •Learning,  Psychology, 
Mathematical  prediction.  Pattern  recognition 
Probability.  Errors.  Slaulation. 

AD-iiOO  164        Div.   16 
(TISTM/CCH)  OTS  price  $1.60 

Harry  Oiaaond  Labs..  Washington,  D.  C. 

A    PROPOSAL   FOR   THE   DYNAMIC    ANALYSIS    OF    CIRCUU- 

TORY  SHOCK, 

by  Kenneth  E.  Woodward  and  Tiaothy  G.  Barila 

td"?,'  V^'    ^°P-  *"''^-  ^^^"'  5  refs.  (Rept.  ni. 

TK— 1 113) 

(HDL  ProJ.  31000) 

Unclassified  report 

DESCRIPTORS:   •Cardiovascular  systea,  "Shock 
(Pathology),  •Bionics.  Man.  Models  (Siaula- 
tlon),  Anatoaical  aodels.  Physiology. 

The  customary  eapirical  aodels  of  circulatory 
shock  largely  ignore  the  dynaaie  character  of  the 
human  circulatory  systea.   A  dynaaie  analysis 
that  may  give  better  insight  into  the  system's 
functional  state  than  the  usual  pressure,  flow 
or  voluae  assessaents  was  proposed.   This  pro- 
posal is  based  on  the  hypothesis  that  myocardial 
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Division  16  -  M£DICAL  SCIENCES 

farces  are  ■iaiaal  aad  tightly  boandad  for  large 
variatiaat  ia  blood  floa.   Myocardial  eaergies 
are  aiaiaal  for  these  taao  flows.  Circulatory 
■hock  Is  saggested  to  bo  a  state  la  which  the 
heart  Is  reqaired  to  operate  beyoad  this  aiai- 
aal foreo-oaargy  region.   Ia  so  doing  the  systoa 
■ay  aalfaactioa  if  correction  is  not  proapt,  or 
the  heart  aay  overwork  aad  fall  preaatnrely. 
(Aathor) 


AO-iOO  2*7     Di».   16.  13 
(TISTI/CIJ)  OTS  price  $2.60 

Northwestern  Technological  Ihst..  Evaastoa.  111. 

CONTINUOUS  POTABLE  BATER  SUPPLY  FOR  FALLOUT 

SHELTERS  AND  OTHER  ISOLATED  SITES. 

lept.  for  1  Aug  62-1  Mar  63, 

by  lobert  B.  Grieves  aad  Jiaaie  E.  Qaoa. 

1  Mar  63.  25p. 

(Coatract  DA  *9-193-ad-2316) 

Oaclasslfied  report 

DISCRIPTOIS:   •Oriae,  •Mater  sapplies.  loa 
exchaage,  Cheaistry,  Cheaical  aaalysis.  Mater, 
Adsorptioa.  Parificat loa.  Shelters. 


AO-400  265      Div.   16,  1 
(TISTA/LSK)  OTS  price  $6.60 

Ceraell  Aeroaaatical  Lab..  lac,  Buffalo.  N.  Y. 

HANDLING  QUALITIES  REQUIREMENTS  AS  INFLUENCED  BY 

PILOT  EVALUATION  TIME  AND  SAMPLE  SIZE. 

Fiaal  rept., 

by  Edwia  A.  Kidd  aad  Gifford  Bull.   Rev.  Feb  63. 

67p.   (CAL  rept.  ao.  TB-U**-F-1) 

(Coatract  NOw  60-0393-c) 

Uaclassified  report' 

DESCRIPTORS!   "Flight  testiag.  "Aircraft. 
'Pilots.  Effectiveness.  Saapling,  Tiae, 
Haadliag,  Test  aethods. 


AD-*00  267     Div.   16 
(TISTM/REB)  OTS  price  U.60 

Alabaaa  U.  Medical  Ceater.  Biraiaghaa. 

AN  ANALYSIS  OF  FACTORS  HAVING  FOLIC-ACID-LIKE 

ACTIVITY  IN  AMERICAN  DIETS. 

Aaaual  progress  rept..  1  Juae  62-20  Mar  63. 

by  C.  E.  Batterworth,  Jr.  aad  Rafael  Saatiai. 

25  Mar  63.  ^2p. 

(Coatract  DA  i9-193-ad-2299) 

J  Uaclassified  report 

DESCRIPTORS:   "Vitaain  B  coaplex.  •Nutritioa. 
Foods.  Vegetables.  Microorgaai sas .  Man, 
Chroaatographic  aaalysis.  Physiology.  Diets. 


AO-iOC  270      Div.   16.  23 
(TIST»/AM)  OTS  price  $2.60 

Naval  Ordnance  Test  Station.  China  Lake,  Calif. 

ONE-NAY  VOICE  COMMUNICATION  WITH  PORPOISES, 

by  Millard  G.  Puaphrey.  Feb  63.  26p.  (Rept.  no. 

NOTS  TP  306i) 

(NAVNEPS  rapt.  no.  8061)   Unclassified  report 

DESCRIPTORS:  •Cetacea,  Speech.  Voice  coaauni- 
cation  systeas.  Learning,  Stress  (Psychology), 
Tost  aethods.  Feasibility  studies.  Training. 


AD-i;00  271      Div.   16 
(TISTB/AH)  OTS  price  $1.10 

Hashiagtoa  School  of  Psychiatry,  0.  C. 
ANATOMICAL  STUDY  OF  HIPPOCAMPAL  DISCHARGE  PATH- 


MAYS  AND  CURRENT  STOOIES  ON  THE  AVIAN  NERVOUS 

SYSTEM. 

A.aaaal    progress    rapt.    (Fiaal)    on    1    Aug   61- 

31  Jaa  63, 

by  Harvey  J.  Kartea.  31  Jaa  63,  8p. 

(Grant  DA-MD-i9-193-62-G  33) 

Unclassified  report 

DESCRIPTORS:   •Anatoay.  •Brain,  •Nervous  sys- 
tea.  Spinal  cord,  Thalaaus,  Biology. 


AD-AOO  291      Div.   16 
(TISTM/CCH)  OTS  price  |6.60 

Tokyo  Natioaal  Sanitoriua.  Japaa. 

BIOCHEMICAL  AND  GENETICAL  STUDIES  ON  INH 

METABOLISM. 

Fiaal  rept.  no.  3,  1  Jan-31  Dec  62, 

by  Shigeichi  Suaahara,  6*p. 

(Coatract  DA  92-557-FEC-35752) 

Uaclassified  report 

DESCRIPTORS:   •Metabolisa,  •Isoniasid. 
•Genetics,  Blood  plasaa,  Easyaes,  Laboratory 
aaiaals,  Populatioa. 

AD-400  306     Div.   16 
(TISTB/CCH)  OTS  price  11.60 

Nara  Medical  Coll.  (Japan). 

ANALYSIS  OF  THE  DEVELOPMENT  OF  JAPANESE  B  ENCEP- 
HALITIS VIRUS  MITH  THE  ELECTRON  MICROSCOPE. 
Final  rept.,  15  Feb  62-U  Feb  63, 
by  Gonpachiro  Yasusual.   U  Feb  63.  Sp.  illus. 
tables,  9  refs. 
(Contract  DA  92-557-FEC -3*631 ) 

Unclassified  report 

DESCRIPTORS:   •Encephalitis  viruses,  •Electron 
aicroscopes,  •Cells  (Biology),  Nervous  aystea. 
Micro  analysis.  Cerebral  cortex,  Tissue 
(Biology),  Mice.  Pathology.  Nerves. 


The  cerebral  tissue  of  aice,  e 
oblongata,  infected  with  Japan 
virus  was  studied  in  serial  th 
electron  aicroscope.  The  fine 
neurons,  ol igodendrogl i a,  aicr 
cyte,  which  were  infected  with 
encephalitis  virus,  was  observ 
tion  of  that  in  the  noraal  one 
that  aost  of  the  Japanese  B  en 
particles  36  to  *0  au  in  diaae 
within  the  neurons  and  aicrogl 
ault iplicat ion  process  of  the 
was  traced  in  the  ganglion  eel 
with  the  aultiplication  of  the 
protein  synthesis  occurs  in  th 
infected  cells.  An  x-ray  scan 
showed  that  the  eleaental  phos 
its  aaount  in  the  cerebral  tis 
the  Japanese  B  encephalitis  vi 


specially  aeduUa 
ese  B  encephalitis 
in  sections  in  the 

structure  of 
oglia  and  astro- 
Japanese  B 
ed  under  considera- 
s.   It  was  revealed 
cephalitis  virus 
ter  developed 
ia  cells.   The 
virus  particles 
1.   Concurrently 
virus  particles, 
e  cytoplaaa  of 
ning  aicroanalysis 
phate  increases  ia 
sue  iafectod  with 
rus.   (Aathor) 


AD-/,00  JUS     Div.   16 
(TISTB/CCH)  OTS  price  I*. 60 

Sapporo  Medical  Coll.,  Hokkaido  (Japaa). 

GENETIC,  SEROLOGIC.  AND  BIOCHEMICAL  STUDIES  ON 

VIRAL  INFECTION  AND  LYSOGENIZATION . 

Rept.  ae.  1  (Fiaal),  20  Jaa  62-19  Jaa  63. 

by  Hisao  Uetake.   19  Jaa  63.   36p.  iael.  illas. 

tables,  71  refs. 

(Coatract  DA  92-557-FEC-35775) 

Uaclassified  report 

DESCRIPTORS:   "Aat i tgeas-aat ibodies ,  •Easyaes, 
•Viruses.  Cells  (Biology).  Genetics.  Bacterio- 
phage, Microorgaaisas,  Heaatology,  Medical  re- 
search. Biocheaistry.  Diseases,  Fats,  Carbo- 
hydrates, Nucleic  acids. 
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AD-400  35*      Div.   16 
(TISTB/LMH)  OTS  price  $1.25 

Behavioral  Sciences  Lab..  Aerospace 
Mright-Patterson  Air  Force  Base,  Oh i 
NEIGHTLESS  MAN:   SELF-ROTATION  TECHN 
Fiaal  rept.,  Nov  61-  Feb  62  on  Huaan 
in  Advanced  Systeas, 

by  Philip  V.  Kulwicki.  Edward  J.  Sch 
Paul  L.  Vergaaini.   Oct  62,  *0p.  inc 
(ProJ.  718*;  In  cooperation  with  Day 
Research  Inst..  Ohio,  Contract  AF  33|[ 
(AMRL  TDR  62-129)       Unclassified 


«edical  Div. , 

». 

IQUES. 

erf oraance 


DESCRIPTORS:  "Me  igh  1 1  es  sness  .  •Hui 
lag.  Maneuverability,  Posture,  Con 
lization,  Anth ropoaetry ,  Attitudes 


l|ei  and 
>.  illus. 
l|on  U. 
Ib16)6256) 
rjeport 

n  engineer- 
rol.  Stabi- 
Spacecraf t. 
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whereas  rotation  a 
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evaluation,  based 
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degree  of  rotation 
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about  three  autual 
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weightless  work, 
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AD-*00  368     Div.   16 
(TISTB/CCH)  OTS  price  |*.60 

Navy  Experiaent  Diving  Unit,  Naval 

Mashington,  D.  C. 

DECOMPRESSION  SICKNESS  AMONG  DIVERS: 

OF  935  CASES. 

by  J.  C.  Rivera.   1  Feb  63.  36p.  inc 

38  refs.  (Itesearch  rept.  no.  1-63} 

(Proj.  F  015-06-02) 

Unclassified 
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MEDICAL  SCIENCES  -  Division  16 

DESCRIPTORS:   •Ducoapres sion  sickness.  "Naval 
personnel,  Tables,  Therapy.  Analysis.  Diag- 
nosis. Swiaaing,  Therapy. 


An  a 

ness 

on  f 

Unit 

of  t 

The 

Clin 

sion 

the 

888 

with 

115 

Of  t 

vali 

were 

The 

use 

resu 

tabl 

Of  t 

of  t 

true 

tabl 

side 

935 

aent 

repo 


naly 

aao 
ile 

for 
he  U 
repo 
ical 

sic 
U.  S 
case 

one 
fail 
he  1 
d  re 

due 
tota 
of  t 
Its 
es  w 
he  1 
he  t 

fai 
es  w 
red 
were 

Tab 
rt. 


sis 

ng  d 
at  t 

the 
.  S. 
rt  i 

pic 
knes 
Na 
s  tr 

tre 
ures 
15  f 
ason 

to 
1  pe 
he  t 
of  t 
ere 
atte 
reat 
lure 
as  1 
sati 

not 
Ies. 

(4u 


of  935 
Ivors 
he  U. 

years 

Navy 
nclude 
ture  a 
s.  Th 
vy  Tre 
eated, 
ataent 

(82  r 
ai lure 
s  coap 
true  f 
rcenta 
reatae 
he  eff 
8*3  ca 
r,  onl 
aent  t 

after 
.7%. 
sfacto 

treat 
Thei 
thor) 


case 
has  b 
S.    Na 

19*6 
Treat 
sac 
lid  th 
e  res 
ataen 

773. 

tabl 
ccur  r 
s.  55 
licat 
ai  lur 
ge  tr 
nt  ta 
ectiv 
ses  r 

y  15 

ables 

usin 

The  a 

ry. 

ed  Mi 
r  out 


s  of  d 
ecn  aa 
vy  Exp 
-1961. 
aent  T 
oapreh 
e  trea 
ults  0 
t  Tabl 
were  c 
e.  Th 
ences 
were 
ing  th 
e  of  t 
ue  fai 
bles  w 
eness 
elieve 
were  d 
.  The 
g  one 
bove  r 
Forty- 
th  the 
coae  i 


ecoapres 
de  froa 
eriaenta 
The  ef 
ables  wa 
ensive  r 
taent  of 
f  the  in 
es  revea 
oapletel 
ere  was 
and  33  r 
due  to  a 
e  treata 
he  treat 
lure  of 
as  6.7%. 
of  all  t 
d  and  *5 
ue  to  tr 

total  p 
or  aore 
esults  a 
seven  ca 

U.  S.  N 
s  discus 


sion 
case 
1  Di 
feet 
s  de 
evie 

dec 
itia 
led 
y  re 
a  to 
esid 
ccep 
ent, 
aent 
the 

Th 
reat 

res 
ue  f 
erce 
trea 
re  c 
ses 
avy 
sed 


sic 
rep 
ving 
iven 
tern 
w  of 
oapr 
1  us 
that 
liev 
tal 
uals 
tabl 
and 
tab 
init 
e  fi 
aent 
idua 
ailu 
ntag 
taen 
on- 
of  t 
Trea 
in  t 


k- 
orts 

ess 
ined. 

the 
es- 
e  of 

of 
ed 
of 

). 

e  or 
60 
le. 
iai 
nal 

Is. 
re 

e 
t 

he 
t- 
he 


AD-*00  37*      Div.   16 
(TISTB/CCH)  OTS  price  13.60 

Keio  U.  School  of  Medicine,  Tokyo  (Japan). 

STUDIES  ON  THE  ANTI-VIRAL  CHEMOTHERAPEUTIC  DRUGS 

ON  NEUROTROPIC  VIRUSES,  PARTICULARY  JAPANESE  B 

ENCEPHALITIS  AND  POLIOMYELITIS. 

Final  rept.  no.  2,  15  Feb  62-1*  Feb  63. 

by  Takeo  Ueda.   1*  Feb  63,  35P.  incl.  tables. 

(Contract  DA  92-557-FEC-3*625; 

Unclassified  report 

DESCRIPTORS:   •Cheaot  trapeutic  agents, 
•Encephalitis  viruses,  *Polioayeli t is  viruses. 
Laboratory  aaiaals,  Viruses. 


The  purpose  of  this  wo 
antiviral  agents  on  po 
Encephalitis  viruses, 
this  work  will  be  a  ai 
coapounds  on  any  other 
For  this  purpose,  107 
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infection  of  virus  pro 
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Division  16  -  MEDICAL  SCIENCES 

AD-400  510      Di».   16 
(TISTi/aCB)  OTS  price  $1.60 

Fereiga  Tech.  Div..  Air  Force  Sytteai  Coaaaad. 
Mright-Pat tersoB  Air  Force  Base,  Ohio 
CHEMISTRY  OF  BLUE-GREEN  ALGAE  (CYANOPHYCEAE ) 
by  G.  K.  Barathkov.   8  Mar  63.  17p.   (Traaa.'ao 
FTD-TT-63-193  fro*  Rutsiaa  Periodical. 
Botaaicheikiy  Zhuraal,  Akadeaiya  Nauk  SSSR. 
»ol,  46.  BO.  3.  pp.  kkl-WiU.    1961) 

Oaclastif led  report 

DESCRIPTORS!   'Alflae.  Phot oiyat bet  it .  Metabo- 
liiB.  Plaatt  (BotaBy).  Chloropky 1  1 1 .  Nitrogea. 
NutritioB.  Cb*Bical  aaalytis.  Bi ocheaiit ry . 

AO-400  511      Dl».   16 
(TISTB/LBH)  OTS  price  $1.60 

Foreign  Tech.  Div..  Air  Force  Systems  Coaaaad. 
■right-Patterson  Air  Force  Base   Ohio 
CHEMISTRY  OF  DIATOMIC  ALGAE  (DIATOMEAE) 

r^n'^;T'';, "!«!!' 5"°'-   "^  ■■'  ^^'  ^5P.   (T^ans.  no. 
FTD-TT-63-192  froa  Rassiaa  Periodical 

Botyicheskiy  ZhurBal.  Akadeaiya  Nauk'sSSR 

»ol^''45.  ao.  9.  pp.  1350-1356.  1960) 

Unclassified  report 

DESCRIPTORS.   •Atg.e.  N.tritiOB.  Chlorophyl  s 
Crastacea.  Geo^;aphy,  Biocheaist ry .  Growth 
Cheaistry. 


AD-400  512 
(TISTB/AM) 


OiT. 

OTS  price 


16 
•  2. 


60 


Foreign  Tech.  Oi»..  Air  Force  Sytteas  Coaaand, 

Mrlght-PattersoB  Air  Force  Base,  Ohio 

THE  "TOXIN-ENZYME.'  HYPOTHESIS  AND  THE  ROLE 

OF  BACTERIAL  ENZYMES  IN  THE  PATHOGENESIS  OF 

INFECTIONS. 

by  1.  V.  Doaaradskiy.   12  Mar  63.  25p.   (Trans 

ao.  FTD-TT-63-162  froa  Russiaa  Periodical. 

Uspekhl  Sovrtaeaaoy  Biologil.  5^1:1.  pp,  57-70, 

Uaclassified  report 

DESCHIPTOBSj   "Toxins  &  antitoxias.  •Enzyaet. 
•Microorginisas.  Hydrolases,  Toxicity.  Antigens 
4  antibodies.  Ideatif icatioa.  Pathology.  Bac- 
teria. Diseases. 


AD-^OO  513        DU.   16 
(TISTBM/LMH)  OTS  price  $1.10 

Foreign  Tech.  Dl»..  Air  F«ree  Systeas  Coaaand. 
Mright-Pattersoa  Air  Force  Base.  Ohio. 
BIOTICS  FORM  THE  MAGNETIC  TAPE  RECORDER 
by  V.  Mlkhal'cheako  aad  S.  Tslkora.   6  Feb  63. 
6p.   (Trans,  ae.  FTD-TT-62-1 777;  froa  Russian 
aeaspaper,  Iivettlya.  p.  k,    25  Mar  62) 

Uaclassified  report 

DESCRIPTORS:  •Syapesla,  Magaetic  tape. 
Cybernetics,  Biology,  Medical  research. 
Stlaalatloa.  Eli c trot herapy,  Bloaics. 

AD-400  541     Di».   16 
(TISTM/LMH)  OTS   riie  #1.10 

Foreign  Tech.  Di»..  Air  Force  Systeas  Coaaaad. 
Mright-PattersoB  Air  Force  Base.  Ohio 
CULTIVATION  OF  BRUCELLA  ON  SEMI-LIQUID  AGAR, 
by  V.  K.  AaitroT.  U   Feb  63.  4p.   (Trans,  no. 
FTD-TT-63-127  froa  Veterlnariya  Medicine,  no.  L. 
pp.  86-87.  1962)  .    •  *. 

Unclassified  report 

DESCRIPTORS:   •Brucella,  Veterinary  aedicine, 
Cultyrc  aedla,  Eabryos.  Stoaach,  Vibrio, 
Triehiaella,  Growth. 


AD-iOO  553     0I».   16 
(TISTB/LMH)  OTS  price  $1.60 

Foreiga  Tech.  Oi»..  Air  Force  Systeas  Coaaand, 
Rright-PattersoB  Air  Force  Base   Ohio 
BIOLOGICAL  RADIO  COMMUNICATION 

FTD-TT-62-1876  froa  Rassian  newspaper.  Rabochaya 
Gaieta  (p.  i).  13.  15  „d  ,6  ^.y  ^j) 

Uaclassified  report 

DESCRIPTORS:   •Parapsychology.  Ner»OMs  systea 
Biology.  Coaaaa icat ion  theory.  Bionics   Radio' 
waves.  Theory. 

AO-iOO  635     DlT.   16.  20 
(TISTB/CCH)  OTS  price  |l,60 

NaTal  Radiological  Defease  Lab..  Saa  Fraaclsco. 
Caljf, 

COMPARATIVE  EFFECTS  OF  50  KVP  AND  250  KVP  X  RAYS 
ON  THE  00G« 

by  S.  J.  Baaa  aad  E.  L.  Alpea.   24  Jaa  63.  18p. 
I«cl.  lllas.  table.  I5  refs.   (Rept.  no.  NRDL  TR- 

010; 

Unclassified  report 

DESCRIPTORS:   •Radiobiology.  •X-rays.  •Radio- 
logical dosage.  Radioactive  isotopes.  Radia- 
tion aeasureaent  systeas.  Scintillation 
counters.  Blood  count.  Blood  voluae.  Dogs 
Heaopoietic  systea,  Pathology,  Iroa.  Labeled 
substances,  lateguaentary  systea,  Boae 
aarrow.  Physiology.  Radiatioa  toleraace. 
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AD-AOO  679     Div.   16,  28 
(TISTB/CCH)  OTS  price  |3.60 


Texas  U.  Medical  Breach,  Galvestoa. 
INDEX,   ANNUAL  REPORTS  1950-1961, 
by  T.  G.  Blocker.  Jr.   1963.  31p. 
(Coatract  DA  49-007-ad-447) 

Unclassified  report 

DESCRIPTORS:   "Indexes,  •Scientific  research 
Burns.  Bacteria,  Casualties,  Transplantation 
Radioactive  isotopes.  Tissue  culture.  Reports. 
Medical  research. 

AD-AOO  704      Div.   16 
(TISTB/AM)  OTS  price  $1.10 

Washington  School  of  Psychiatry.  D.  C 
MATURATION  OF  CORTICAL  EVOKED  POTENTIALS. 
Final  rept.,  1  Oct  60-31  Oct  62, 
by  Ann  B.  Barnet.   31  Oct  62,  5p. 
(Grant  DA-MD-193-62-G51 ) 

Unclassified  report 

DESCRIPTORS:  "Cerebral  cortex,  -Nervons 
systea.  Sense  orgaas.  Infants,  Children, 
Aging  (Physi\>logy ) ,  Test  aethods,  Sound, 
Light,  Stiaulation,  Diagnosis. 
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AD-400    720  Div.       16 

(TISTB/LMH)    OTS   price    $2.60 

Aray    Medical    Research    and    Nutritloa 
Colo. 

PHYSIOLOGICAL   AND   BIOCHEMICAL    EV 
POTENTIAL   ANTI-FATIGUE   DRUGS         I 
OF   ASPARTIC    ACID    SALTS    ( Mg    AND   K 
FORMANCE    OF    HEN. 
by    C.    Fraak    CeBielaiio.    Richard    A.    N 
othera.      4    Mar   63,    25p.       (Rept.    no. 

Unclatslfled 

DESCRIPTORS:  •Drugs.  •Fatigue  (Ph 
Man.  Retplratloa,  Hetabolita,  Exer 
etal  autcle  relaxants,  Blocheaistr 
lahlbitlon. 
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Aray    Medical    Research    aad    Nutritloa 
Colo. 

PHYSIOLOGICAL   AND    BIOCHEMICAL    EVALUAljl 
POTENTIAL   ANTI-FATIGUE   DRUGS         U 
OF    ASPARTIC    ACID    SALTS    ( Mg    AND   K)"oN 
FORMANCE   OF    RATS   AND   DOGS, 
by    LeRoy    0.    Matouth.    C.    Frank   Console 
others.       7    Mar    63,    12p.       (Rept.    no. 

Uaclassified 


Lib. .  Denver, 
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DESCRIPTORS:   'Fatigue  (Physiology) 
Laboratory  aniaals.  Exercise.  Swiaai 
etal  auscle  relaxants.  Metabolis 
Best,  lahibitioa.  Therapy. 


AO-400  739     Div.   16 
(TISTB/LMH)  OTS  price  $1.60 


•Drugs, 
tig.  Skel- 
Effective- 


Research  BBd  Nutrition  Li  >.,  Denver, 


Aray  Medical 
Colo. 

PHYSIOLOGICAL  AND  BIOCHEMICAL  EVALUAT 
POTENTIAL  ANTI-FATIGUE  DRUGS.   III. 
OF  OCTACOSANOL,  MHEAT  GERM  OIL  AND  VI 
THE  PERFORMANCE  OF  SMIMMING  RATS, 
by  C.  Fraak  Consolaxio,  LeRoy  0.  Mato 
others.   11  Mar  63,  12p,   (Rept.  no. 

Unclassified  r 

DESCRIPTORS:  'Fatigue  (Physiology), 
Laboratory  aniaals,  Swiaaiag,  Vitaai 
Effectiveness,  Vegetable  oils.  Diet, 
auscle  relaxants.  Inhibitioa,  There 


AD-400  923 
(TISTB/CCH) 


Div.   16.  30.  k 
OTS  price  $1.60 


LtAT 


RANO  Corp.,    Santa   Monica.    Calif. 
A    STUDY    OF    BLOOD    BY    CHEMICAL    ANALYSIS 
DIGITAL  COMPUTER:       A   COMPARATUVE    EVA 
by    Janes   C.    DeHaven.    Edward   C.    OeLand 
Apr    63.     Up.    incl.     iUus.    tables.    8    re 
ao.    P-2724) 

Unclassified    reUort 
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DESCRIPTORS:  "Blood.  "Heaatology, 
Models  (Siaulations) ,  Stress  (Physio 
Blood  plasaa,  Biocheai stry ,  Lung,  Ga 
Oxygea,  Hypotheaia,  Dogs,  Matheaatic 
tloas.  Cardiovascular  systea,  Dissoc 
Digital  coaputers,  Cheaical  analysis 

Blood  cheaistry  has  been  a  subject  of 
ttudy  that  has  produced  an  enoraous  an 
data  relating  to  the  entire  physiologi 
Recent  developaents  in  prograaning  tec 
have  aade  possible  the  siaulation  of  t|i 
cheaical  systea.  To  validate  such  a  a 
«el  of  rigorous  experiaents  was  design 
independently  perforaed  on  blood  in  th^ 
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MEDICAL  SCIENCES  -  Division  16 

and  on  the  blood  aodel.   Sodiun  bicarbonate  addi- 
tion to  blood  is  known  to  alter  a  wide  variety 
of  cheaical  constituents  in  such  a  manner  as  to 
facilitate  reliable  aeasureaents  in  the  lab- 
oratory.  Independent  additions  of  this  cheaical 
to  blood  both  in  the  aodel  and  in  the  laboratory 
•produced  well  correlated  results.   The  effect  of 
hypotheraia  on  blood  hydrogen  ion  concentration 
was  also  exanined  as  a  function  of  the  validity 
of  the  model.   Laboratory  a'nd  aodel  results  of 
this  experiaent  not  only  agreed  well,  but  also 
directed  attention  to  the  iaportance  of  constancy 
of  aabient  gas  concentrations  when  these  aeas- 
ureaents are  aade.   (author) 

AD-400  989      Div.   16 
(TISTB/JB)  OTS  price  $1.60 

Tennessee  U. .  Knoxville. 

ISOLATION  AND  INVESTIGATION  OF  STRAINS  OF  ALGAE 

EXHIBITING  OPTIMUM  RATES  OF  GROWTH  BETWEEN 

25  C  AND  60  C. 

Rept.  no.  4  (Final),  24  June  61-23  Sep  62. 

by  Walter  R.  Herndon.   23  Sep  62,  7p.  illus 

tables.   (Rept.  no.  U-101) 

(Contract  DA  19-129-qa-1836) 

Unclassified  report 

DESCRIPTORS:  "Algae,  "Lichens.  Water.  Bio- 
logical laboratories.  Soils,  Growth,  Light, 
Teaperature,  Fluoresence,  Identification. 
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25  C.   Proaising  strains  were  i 
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istics  desirable  in  rapid  growt 
teen  ehlorophycean  algae  were  s 
in  a  ainaturized  rapid  growth  s 
in  teras  of  packed  cell  voluae 
coapared  with  that  of  Chlorella 
35  and  40  C.   The  selected  Isol 
tested  for  the  ability  to  grow 
A  collateral  study  of  the  growt 
phycobionts  of  the  genus  Trebou 
(Author) 

AD-400  992     Div.   16 
(TISTM/CCH)  OTS  price  $4.60 

The  Ferst  Research  Laboratory,  Atlanta   Ga 
STUDY  OF  THE  ANTI-THROMBOTIC  PROPERTIES  Of' 
DEXTRANS. 

. ,  1  June  62-31  May  63. 
Walter  L.  Blooa.  and 
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Annual  progress  rept 
by  Milton  F.  Bryant. 
Spencer  S.  Brewer. 
31  May  63.  53p.  incl 


illus.  tables,  refs. 


(Coatract  DA  49-1 93-MD-2168) 

Unclassified  report 

DESCRIPTORS:   •Dextran.  •Throabosis.  Carbon 
Molecular  weight.  Labelled  substances.  Blood 
Cardiovascular  systea.  Inhibition,  Therapy. 

Experlaental  study  of  the  ant i-throabot Ic  prop- 
erties of  dextrans  of  low  molecular  weight  was 
perforaed.   A  standardized  preparation  in  the 
dog  has  been  used  to  evaluate  the  effect  of 
dextrans  of  low  molecular  weight  in  preventing 
throabosis  in  saaU  arteries  subjected  to  surgi- 
cal trauma.   Study  of  the  ant i-throabot ic  prop- 
erties of  dextrans  of  large  molecular  weight  is 
presented.   The  anti-t hroabot ic  properties  of 
dextrans  with  high  average  aolecular  weights  have 
been  evaluated  using  a  standardized  experlaental 
preparation  that  has  a  known  post-trauaatic 
thrombotic  rate  of  95%.   The  coating  of  vascular 
surfaces  and  cells  by  which  a  new  concept  in  the 
prevention  of  intravascular  thrombosis  is  dis- 
cussed.  Radiocarbon  (C-I4)  labeled  dextran  was 
used  to  study  the  aechanisa  of  action  of  dextran. 
The  ability  of  dextran  to  coat  surfaces  aay  be 
its  fundamental  mechanism  of  action  in  retarding 
intravascular  thrombosis.   (Author) 
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AD-299  i17     OiT.   17 
(TISTM/AM)  OTS  price  $1.25 

■  arqiiardt  Corp.,  Vaa  Nays.  Calif. 

ENITTANCE  STODIES  OF  VAIIODS  HIGH  TEHPEBATDIE 

■ATEIIALS  AND  COATINGS. 

b7  S.  Sklara*.   1  Mar  63.  37p.  lacl.  lllit. 

tablet.  9  rafs.   (lapt.  ao.  PB  2S1-30-1) 

(Coatraet  AF  33(657)8707.  ProJ .  281) 

Oaelaiilfied  rtport 


DESCIIPTOIS:  •Coatiaas.  'Ha 
tarlali.  Blackbody  radiatloa 
Taatalaa,  Titaalaa  alloys,  A 
Oxldo.  Iroa  coapoaadi,  Nick* 
■aagaaasa  coapoaadi,  Graphlt 
raaoarch.  Cobalt  coapoaadt, 
Carbidaa,  High  toaptrature  r 
aaatal  data,  Flaac  sprayiag, 
lafractory  eoatlags,  Eaistiv 
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•soarch,  Expari- 
Jet  flaaas. 

ity.  ^ 


This  rapott  dascrlbas  aaittaaea  stadias  of 
varloat  aatorlals  aad  coatiags  for  aatarlals 
asad  la  high  taaparatar*  applicatioas  aad  the 
davtlopaeat  of  tachaiqaas  for  iaproTiag  the 
aaittaaea  of  a  givea  stractaral  or  high  teapera- 
tare  aaterial.   The  Materials  aad  coatiags 
stadied  lacladed  the  folloaing:   Taatalaa  with 
coatiags  of  sllicoa  carbide,  pyrolytlc  graphite, 
aad  plasaa  sprayed  cobalt  oxide;  6AL-^V  tltaaiaa 
alloy  coated  Mlth  Rokide  C;  N>155  alloy;  L-605 
alloy  saad  blasted  aad  coated  with  plasaa 
sprayed  Fe203;  Alaaiaa  coated  Mlth  plasaa 
•prayed  NiO.  Ila02,  aad  flaae  sprayed  Rokide  C; 
Alaaiaa  with  saall  additions  of  Fe203  and  CoO; 
Graphite  coated  with  sllicoa  carbide.   Measare- 
■eats  were  aade  la  air  aad  la  racaua  aslng 
speciallxed  eqalpaeat.   Thjf  data  which  were  ob- 
talaed  are  preseated  la  three  forasi   as  total 
ealttaace.  as  spectral  eaittaace.  aad  as  a 
coaposlte  of  the  two.   (Aathor) 

AO-299  418     DlT.   17 
(TISTM/AM)  OTS  price  $1.25 

■arqaardt  Corp..  Vaa  Nays.  Calif. 

TENSILE  AND  CREEP  PROPERTIES  OF  BERYLLIDM  SHEET 

AND  BLOCK  FROM  ROOM  TEMPERATURE  TO  1500  F. 

by  A.  S.  Rabeasteiae.   1  Mar  63.  39p.  iacl. 

lllas.  tables.  2  refs.   (Rept.  ao.  PR  281-3Q-2) 

(Coatraet  AF  33(657)8706,  ProJ.  281) 

Daclasslfled  report 

DESCRIPTORS:   •Berylliaa.  Hechaalcal  proper- 
ties, Oeferaatloa,  Low  teaperatare  research. 
High  teaperatare  research.  Tables,  Theraal 
expaasioa.  Sheets,  Teasile  properties,  Creep. 
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■arqaardt  Corp.,  Van  Nuys,  Calif. 
INVESTIGATION  OF  THE  lETALLDRGICAL  ASPECTS  OF 
SHEAR  SPINNING, 
by  A.  S.  Rabensteiae.   1  Mar  63,  59p.  lacl. 


lllas.  table   (Rept.  ao.  PR  281-30-3) 
(Coatraet  AF  33(657)8706,  ProJ.  281) 

Uaclassifled  repert 


DESCRIPTORS!  • 
Heat-resistaat 
Alaalaaa  alleys 
alloys.  Neehaai 
Teasile  prepert 
Stalaless  steel 
bodies.  Bodies 
Operation. 

Aa  lavestigatioa 
shear  spianing  ch 
terlals  ased  la  t 
coapoaeats.  The 
indicate  that  all 
tested^ lead  theas 
shea^  splaaiag  pr 
laclided  the  foil 
lacoael,  2024  Ala 
Tltaaiaa  A-70.  Tl 


Metal  splaaiag,  'Machine  tools, 
aetals  aad  alloys.  Steel, 
,  Magaeslaa  alloys,  Tltaaiaa 
eel  properties,  Hardaest, 
les.  Tables.  Microstracture. 
,  Coaical  bodies.  Cylladrical 
of  revolutioa,  Alloys, 

was  eoadacted  to  deteralne  the 
araeterlstics  of  various  aa- 
he  fabricatioa  of  raajet  eagiae 
resalts  of  this  laTestigatloa 

of  the  aaterials  which  were 
elves  satisfactorily  to  the 
ocess.   The  aaterials  tested 
owlag:   N-155.  19-9DL.  19-9DX. 
aiaaa,  HK31A  Magaeslaa, 
taniua  A110-AT.   (Aathor) 


AD-299  516     Div.   17 
(TISTM/AMS)  OTS  price  $5.60 

Coluabia  U. ,  New  York. 

INFLUENCE  OF  RESIDUAL  STRESSES  ON  RANDOM  FATIGUE 

LIFE,  IN  BENDING,  OF  NOTCHED  7075  ALUMINUM 

SPECIMENS. 

Suaaary    rept.,    1    Aag   60-31    Aug    62   on   Metallic 

Materials , 

by  R.  A.  Heller,  M.  Seki.  and  A.  M.  Freudenthal. 

Dec  62,  45p. 

(Contract    AF   33(616)7042.    ProJ.    7351) 

(ASD  TDR   62-1075)  Uaclassifled    repert 

DESCRIPTORS:       •Fatigue    (Mechaaics).    'Aluainua, 
Aluainua   alloys.    Plasticity,    Stresses,    Tensile 
properties.    Mechanical    properties,    Matheaatical 
analysis.    Theory,    Experiaental    data. 


AD-299   625  Div.       17.    9 

(TISTM/AMS)    OTS    price    $1.10 

Foreign   Tech.    Div.,    Air   Force   Systeas   Coaaand. 
■right-Patterson    Air   Force    Base,    Ohio. 
VISCOSITY    OF    MELTED   ZINC,    ALUMINUM,    CADMIUM    AND 
ANTIMONY, 

by    G.    I.    Goryaga    and    I.    A.    Nosyreva.    21    Feb   63, 
8p,    (Trans,    no.    FTD-TT-62-1 697    froa   Russian 
Periodical,    Vestnik    Moskov.    Univ.    Ser.    Hat., 
Mekh,    Astroa.    Fis.    Fls.    Khia. ,    toI .    13,    Nr.    6. 
pp.    59-64,    1958) 

Uaclassifled    report 

DESCRIPTORS:      "Viscosity,    •Metals.    Zinc. 
Aluainua,    Cadaiun,    Antiaony,    Oxides,    lapurities, 
Hatheantical    analysis. 


AD-299    626  Di».       17 

(TISTE/AM)    OTS    price    $1.10 

Fbreiga   Tech.    Div.,    Air   Force   Systeas   Coaaand. 
Nright-Pat terson    Air   Force   Base,    Ohio. 
CREATIVE   THOUGHT. 

4  Feb   63,    2p.    (Trans,    no.    FTD-TT-62-1 83 9    froa 
Isvestiya,    p.    5.    4   Jaly    1962) 

Uaclassifled    report 

DESCRIPTORS:      •Internal    coabustion    engines. 
Patents,    Design,    Operation,    Rotation,    Pistons, 

AD-299    630  Div.       17 

(TISTM/AH)    OTS    price    $1.10 

Foreign   Tech.    Div.,    Air   Force   Systeas   Coaaand, 

Mri ght-Pat terson    Air    Force    Base,    Ohio. 

A   DEVICE    FOR   HEATING    AND    STAMPING   METALS    AND 


otih 


ALLOYS  UNDER  VACUUM  OR  IN  AN  INERT  ENVp 
by  A.  S.  Tjgushev,  N.  I.  Korneev  and 
4  Feb  63,  4p.   (Trans,  no.  FTD-TT-62-1 
Soviet  Patent  No.  130323  (650038/25), 

Unclassified  re 


RONMENT 
ers. 

306   froa 
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DESCRIPTORS:  •Presses,  •Vacuua  furn 
trolled  ataospheres,  Metals,  Patents 
Heating,    Met al-f oral ng   presses,    Elec 

AD-299   634  Di».       17 

(TISTH/BRH)    OTS    price    $1.10 

Foreign  Tech.    Div..    Air   Force   Systeas 
Nright-Patterson    Air   Force   Base,    Ohio. 
THE    EFFECT    OF    RHENIUM    ON    THE    PROPERTIE 
COBALT-CHROMIUM-NICKEL-ALLOY, 
by   Ye.    M.    Savitskiy,    V.    A.    Sol'ts,    and 
Tylkiaa.       5   Feb   63.    9p.       (Trans,    no 
62-1840    froa  Metallovedeaiye    i   Teraich 
Obrabotka   Metallov,    No.    6.    pp.    1Q-13. 

Unclassified    re 


\ 


FHD 


DESCRIPTORS:  •Cobalt  alloys.  Hardne 
aiua  alloys.  Nickel  alloys.  Mire.  El 
equipaent.  Melting,  Casting,  Forging 
ing.  Drawing  (Machine  processing),  M 
ture.    Mechanical    properties,    Rheniua 

AD-299    639  Div.       17.    26 

(TISTM/AMS)    OTS    price    $1.60 


Foreign   Tech.    Div..    Air   Force    Systeas 
Mright-Patterson    Air   Force    Base,    Ohio 
THE    FIRST    INTER-COLLEGE    ALL-UNION    SCIEfj" 
CONFERENCE    ON    PONDER   METALLURGY, 
by   N.    Z.    Poxdayak.    4   Feb   63.    lOp.    (Tra 
FTD-TT-62-1837    froa    Izvestiya   Vysshykh 
Uchebnykh    Zavedeniy,    Tsvetnaya   Metallu 
no.    3,    pp.    164-167,    1962) 

Unclassified    re 
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-TT- 

Hskaya 
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;>ort 

s,    Chro- 
ejct  rical 

Harden- 
ilcrostruc- 


44 


DESCRIPTORS:   •Powder  aetallurgy.  All 
Iron  alloys.  Steel,  Stainless  steel, 
properties,  Ceraets,  Friction,  Teape 
Pressure,  Density,  Copper,  Iron,  Lead^  Heat 
treataent,  Titaniua,  Tungsten',  Molybc^nua, 
Nickel,  Nickel  alloys,  Berylliua  allies,  Sili- 
con alloys.  Fluorides,  High  teaperatife  re- 
search, Aluainua  coapounds.  Oxides,  iOrosity, 
Sinterina.  Mechan<rni  working,  Syapoija, 

AD-299  653     Div.   17 
(TISTM/ODN)  OTS  price  $1.60 

Foreign  Tech.  Div.,  Air  Force  Systeas  (^^aaand, 
Nright-Patterson  Air  Force  Base,  Ohio 
HIGH  TEMPERATURE  OXIDATION  OF  DISPERSEQ  ALUMINUM, 
by  V.  L.  Korneyev  and  I.  I.  Vernidub.  £1  Feb  63, 
12p.  incl.  illus.  (Trans,  no.  FTD-TT-6;  4'1833 
froa  Issledovani  ya  po  Zharopro^chnya  Splivaa, 
ladatelittvo  Akadeaii  Nauk  SSR*.  Moscow]  Voluae 
7,  pp.  309-316,  1961) 

Unclassified  reri*rt 


DESCRIPTORS:  •Aluainua,  •Powder  aet 
teaperature  research.  Oxygen,  Vapors 
reactions,  Coabustion,  Ignition.  Oxii 
Aluainua. 
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AD-299  654     01  v.   17 
(TISTM/ODN)  OTS  price  $1.60 

Foreign  Tech.  Div.,  Air  Force  Systeas  Coaaand. 

Nright-Patterson  Air  Force  Base,  Ohio. 

METAL  SCIENCE  AND  HEAT  TREATMENT  OF  METALS 

(SELECTED  ARTICLES) , 

by  B.  V.  Molotilov.  Ya.  M  Dovgalevskiy  and 

Ye.  G.  Pavolotskiy.   19  Mar  63.  18p.  incl.  illus, 

tables,  refs.  (Trans,  no.  FTD-TT-63-2  froa 

Metal lovedeniye  I  Teraicheskaya  Obrabotka 

Metallov.  No.  6  pp.  2-5.  14-17.  1962) 

Unclassified  report 

DESCRIPTORS:   •Magnetic  aaterials,  eiron 
alloys.  •Aluainua  alloys.  •Nickel  alloys.  'Co- 
balt alloys.  Carbon,  Heat  treataent.  Phase 
studies.  Melting,  Degradation.  Alloys,  lapuri- 
ties. Magnetic  prooerties. 


■olitolov  states  tha 
an  alloy  of  iron  and 
in  aagnetic  peraeabi 
tent  in  the  alloy  is 
peraeability  cannot 
gs/oerst.  As  a  resu 
solubility  at  teaper 
point  in  iron  alluai 
than  0.026J(  C,  there 
netic  phase.  The  se 
accoapanied  by  phase 
assumed  that  the  dro 
connected  with  the  p 
and  with  the  stresse 
hardening.  Dovgalen 
that  during  gradual 
ing  at  900-1200,  all 
fer  decoaposition  d 
properties  are  sharp 
this  state  of  decoap 
perait  working  by  cu 
heightened  regiaes. 
to  solution  of  the  p 
genization  of  the  so 
theraoaagnetic  treat 
establish  the  ordina 
ties.   (Author) 

AD-299  659     Div. 
(TISTM/AM)  OTS  price 


t  the  presence  of  carbon  in 

16JK  Al  leads  to  a  sharp  drop 
lity.   Nhen  the  carbon  con- 
acre than  0.02)t  the  aaxiaua 
obtain  values  above  100,000 
It  of  the  insignificant 
atures  around  the  Kurnakov 
nua  alloys  containing  acre 
exists  a  second  ferroaag- 
paration  of  this  phase,  is 

strain  hardening.   It  is 
p  in  aagnetic  properties  is 
resence  of  the  separations, 
s  froa  phase  strain 
skiy  and  Pavolotskiy  found 
cooling  or  isotheraic  soak- 
oys  of  the  aagnicro  type  suf- 
ring  which  the  aagaetic 
ly  depressed.   The  alloys  in 
osition  zre  acre  plastic  and 
tting  (grinding)  under 

By  repeated  heating,  leading 
recipitated  phase  in  hoao- 
lid  solution  followed  by 
aent,  it  is  possible  to  re- 
ry  level  of  aagnetic  proper- 

17 
$5.60 


Foreign  Tech.  Div.,  Air  Force  Systems  Coaaand, 
Nright-Patterson  Air  Force  Base,  Ohio. 
PROTECTION  OF  NIOBIUM  FROM  HIGH-TEMPERATURE  GAS 
CO  CORROSION  (Zashchita  Niobiya  ot  Vysokoteapera- 
turnoy  Gazovoy  Korrozii), 

by  A.  I.  Borisenko.   12  Feb  63,  55p.  incl.  illus. 
tablet.  39  refs.  (Trans,  no.  FTD-TT- 62-12 51  froa 
Izdatel'stvo  Akadeaiya  N-  '-  SSSR  Moskva,  pp. 
1-40,  1961) 

Unclassified  report 

DESCRIPTORS:   •Corrosion  inhibition,  •Coatings, 
•Niobiua,  Powder  aetallurgy.  Heat  treataent, 
Interaetallic  cpds,  Aluainua,  Oxides,  Sinter- 
ing, High  teaperature  research.  X-ray  dif- 
fract! on  .  analysi  s  ,  Metal  coatings,  Molybdenua, 


a 


Division  17  -  METALLURGY 

Tun«tten  alloyi,  ChroaiHa,  TitaniuM  alloys. 
Vaaadiua  alloy*.  Zirconiua  alloys.  Mechanical 
properties.  Tensile  properties.  Oxidation, 
Coabustioa  chaaber  gases.  Corrosire  gases. 

Contents:   Oxidation  of  Niobiua.  Prevention  of 
Gas  Corrosioa  Mith  Protective  Coatings,  Coaposi- 
tion  of  Coatings.  Methods  of  Applying  Coatings, 
and  Certaia  Prerequisites  For  the  Foraation  of 
High-Teaperature  Corrosion  Resistant  Niobiua 

AllOTS. 

Aa-299  681      Div.   17,  I4 
(TISTM/EJH)  OTS  price  |1.10 

General  Oynaai cs/Convai r .  San  Diego,  Calif. 

EFFECTIVENESS  IN  AIR  FURNACES. 

Report  on  Material  -  Titaniua  -  Protective 

Coatings  for  Heat  Treataent, 

by  P.  M.  Bergstedt  and  W.  H.  Sutherland. 

21  Aug  57,  3p.  incl.  table  (Rept.  no.  8926-121) 

(Contract  AF  33(657)8926) 

Unclassified  report 

DESCRIPTORS!   •Titaniua  alloys,  Aluainua 
alloys,  Vanadiua  alloys.  Manganese  alloys. 
Heat  treataent,  Deforaation.  Tensile  proper- 
ties. Brittleness.  Coatings. 


The  effectivea 
-LFM-L-785  in 
6AI-4V  and  Ti 
was  deterained 
treated  with  t 
the  Tl  6A1-4V 
1  hr/M.0./900 
the  Ti  8Mn  rec 
4  hrt/AC.   Ten 
froa  the  coate 
parted  with  re 
and  heat-treat 
aifieant  diffe 
and  nn-eoated 
ineffective. 


est  of  Granodraw  T-LFN-L-683  and 
preventing  eabri t t leaent  of  Ti 
8Mn  alloys  during  heat  treataent 

Saaples  of  the  two  alloys  were 
he  two  coapounds  and  heat  treated: 
saaples  received  I650  F. , 
F.,  6  hrs/AC  heat  treataent,  and 
eived  1275  F.  1/2  hr/AC/925  F.. 
sion  and  bend  test  results  obtained 
d  and  treated  aaterials  were  coa- 
sults  obtained  with  un-coated 
ed  aaterials.   The  absence  of  s i g- 
rences  between  results  with  coated 
aaterials  showed  the  coatings  to  be 
(Author) 


AD-299  683      Div.   17,  26 
(TISTM/OON)  OTS  price  $1.10 

General  Dynaaics/Coavai r ,  San  Diego,  Calif. 

"HEAT  BARRIER"  CHARACTERISTICS. 

Report  on  Material  -  Insulation  -  Theraal  - 

Structaral  Laainating, 

by  H.  H.  Stier  and  N.  M.  Sutherland.   18  Oct  57, 

4p.  incl.  illus.  (Rept.  no.  8926-123) 

(Contract  AF  33(600)8926) 

Onclassified  report 

DESCRIPTORS:   •Aluainua  alloys,  Stresses,  Sea 
water.  Sprays,  Stainless  steel,  Rivets,  Salts, 
Corrosioa. 

AO-299  689     Div.   17 
(TISTM/AMS)  OTS  price  $1.60 

General  Dynaaiet/Convai r ,  San  Diego,  Calif. 

FATIGUE  LIFE  COMPARISONS. 

Report  on  Material  -  Titaniua  -  Ti  6A1-4V.  Ti 

4Al-4Mn-Extrusions, 

by  F.  Bataitis,  H.  C.  Turner  and  N.  M. 

Satherland.   June  57,  8p.  incl.  illus.  tables. 

(Rept.  no.  8926-116) 

(Contract  AF  33(657)8926) 

Unclassified  report 

DESCRIPTORS:   •Titaniua  alloys,  "Fatigue 
(Mechanics),  Aluainua  alloys,  Vanadiua  alloys. 
Manganese  alloys.  Tensile  properties, 
EztrKSion. 

In  comparing  tension  test  values  froa  both 
longitudinal  aad  long  transverse  directions,  it 
was  found  that  the  elongation  was  lower  for  both 


alloys  in  the  longitudinal  direction  than  in  the 
long  transverse  direction.   In  addition,  the 
iltiaate  strength  for  the  6A1-4V  in  the  heat 
treated  condition  was  lower  in  the  longitudinal 
direction.   The  ^Al-^Mn  titaniua  alloy  ex- 
hibited slightly  higher  tension  test  values, 
except  for  elongation,  in  the  longitudinal 
direction  thaa  in  the  long  transverse  direction. 
The  results  are  contrary  to  expectations  since 
elongation  is  usually  greater  in  the  longitudinal 
direction  and  yield  strength  greater  in  the 
transverse  direction  for  aost  titaniua  alloys. 
The  unusual  results  aay  be  due  to  differences  in 
speciaen  geoaetry  and  in  speciaen  location,  since 
longitudinal  speciaens  were  flat-plate-type  froa 
the  web.  and  transverse  speciaens  were  sub-size 
round-bar-type  froa  the  flange.   The  ^Al-^Mn 
titaniua  alloy  in  the  as  received  condition  ex- 
hibited a  longer  fatigue  life  in  transverse 
bending  than  the  6A1-4V  titaniua  alloy  in  either 
«s-received  or  heat-treated  conditions.   (Author) 


AD-299  693     Div.   17,  1 
(TISTM/EJH)  OTS  price  $2.60 

General  Dynaai cs/Convai r ,  San  Diego.  Calif 

CORROSION  AND  FOULING  RESISTANCE. 

Report  on  Material  -  Aircraft  Hull  Botton  -  Cor- 

rosi  on  Resi  stant  , 

by  A.  F.  Hooper,  J.  C.  George,  and  E.  E.  Keller. 

26  Nov  57.  22p.  incl.  illus.  tables,  1  ref. 

(Rept.  no.  8926-112) 

(Contract  AF  33(657)8926) 

Unclassified  report 

DESCRIPTORS:   'Aluainua  alloys.  "Titaniua 
alloys,  "Flying  boat  hulls.  Fouling.  Anti- 
fouling  coatings.  Sea  water,  Aircraft  finishes. 
Airplane  panels.  Rivets,  Riveted  Joints,  Tests, 
Corrosion,  Corrosion  resistant  alloys. 

A  painted  clad  2024-T3  aluainua  alloy  panel, 
■sing  bare  7075-T6  aluainua  alloy  stiffeners 
and  2017-T4  aluainua  alloy  rivets  was  slightly 
corroded  on  the  priaed  facing  surfaces  of 
the  lap  joints,  after  208  days  of  sea  water 
iaaersion.   At  the  end  of  this  period,  the  rivet 
shanks  corroded  slightly.   A  painted  clad  7075-T6 
aluainua  alloy  panel,  using  bare  7075-T6  aluainua 
alloy  stiffeaers  and  2017-T4  aluainua  alloy 
rivets,  was  siailarly  corroded  after  208  days  sea 
water  iaaersion.   Two  RS  110A  (Ti  8MN)  titaniua 
alloy  panels,  using  RS  110A  alloy  stiffeners 
were  not  corroded  after  208  days  of  sea  water 
iaaersion.   Monel  rivets  used  to  fasten  one  of 
the  panel-sti f fener  coabination  were  aoderately 
corroded:   the  Ti  75A  ( coaaerci al ly  pure)  titan- 
iua rivets  in  the  other  coabination  were  not  cor- 
roded.  All  speciaens  were  heavily  fouled  with 
barnacles  after  two  aonths  of  sea  water 
iaaersion.   (Author) 


AO-299  705 


Div. 


17.  U,  21.  A,    20. 
22 
(TISTM/AMS)  OTS  price  $.75 

Defease  Metals  Inforaation  Center,  Celuabus, 

Ohio. 

REVIEW  OF  USES  FOR  DEPLETED  URANIUM  AND  NON- 


46 


ENERGY  USES  FOR  NATURAL  URANIUM, 
by  M.  S.  Farkas.   1  Feb  63.  2lp.   (dlic  aeao. 
no.  165) 

(Contract  AF  33(616)77^7.  ProJ  .  2(8-|^ 

Unclassified 


DESCRIPTORS:  •Uraniua.  •Econoaicst 
alloys.  Uraniua  coapounds,  Abundan 
tioa.  Nuclear  warheads.  Aauunitioa 
Mechaaical  properties.  Mechaaical 
Corrosion,  Reactor  shielding  aater 
troaagnetic  shielding,  Steel.  Stai 
Separation.  Glass,  Pigaents,  Dyes. 
Photography,  Resistors,  Gyroscopes 
equipaent.  Electronic  equipaent. 
aaterials,  Cathodic  protection. 
Passenger  vehicles,  Petroleua,  All 


Be* 


AD-299   715  Div.      17.    26 

(TISTM/AMS)    OTS   price   $3.60 

Titaniua   Metals    Corp.    of   Aaerica,    Nek 
DEVELOPMENT    OF   A    STABLE    BETA    TITAN lufi 
Quarterly    rept.    no.    1,    29    June-30   Se 
by    H.    M.    Rosenberg.      30   Sep   62,    13p. 
tables    (Rept.    no.    WAL  TR   405/2) 
(Contract    DA   30-069-ORD-3743,    Pro j .    fe^332008) 

Unclassifi^l    report 


DESCRIPTORS:  "Titaniua  alloys.  "H 
went.  Melting.  Phase  studies,  Vana 
Aluainua  alloys,  Molybdenua  alloys 
alloys.  Manganese  alloys.  Iron  alli 
properties,  Mechanical  properties, 
ing,  Niobiua  alloys,  Tantalua  alio 
Hot  working.  Mechanical  working.  D 
hardening. 


AD-299   781  Div.       17 

(TISTP/JM)    OTS   price   $1. 


10 


Avco-Everett  Research  Lab.,  Everett 

THE  UPPER  CRITICAL  FIELD  OF  Nb-Zr  ANOl 

ALLOYS.  , 

by  A.  El  Bindari  and  M.  M.  Litvak   J 

(Rept.  no.  AMP  IOI) 

(Contract  AF  0^(694)33) 

(BSD  TDR  63-62)        Unclassified 


DESCRIPTORS:   •Superconductors,  Pic 
Zirconiua  alloys,  Titaniua  alloys. 
alloys.  Alloys. 


AD-299  971 
(TISTM/AMS) 


Div.   17. 
OTS  price  $1 


25 

60 


Keck,  N.  M.  Lab.  of  Engineering  Mater 
Calif.  Inst,  of  Tech.,  Pasadena. 
CsCl-TYPE  COMPOUNDS  IN  BINARY  ALLOYS 
EARTH  METALS  MITH  GOLD  AND  SILVER, 
by  C.  C.  Chao,  H.  L.  Lao.  aad  P.  Duwe 
Feb  63.  8p.   (Technical  rept.  no.  12) 
(Contracts  AT(04-3)-221  and  Contract 

Unclassified  r< 

DESCRIPTORS:   • In terae t a  1  I i c  coapou 
earth  eleaents.  Gold.  Silver.  Alloy 
alloys.  Gold  alloys.  Saaariua.  Terbi 
Holaiua.  Thuliua.  Yttriua,  Praseody 
Neodyaiua.  Gadoliniua,  Dysprosiua, 
Gadoliniua  alloys.  Crystal  structure 
lattices,  Cesiua  coapounds.  Chlorid 


AD-4dO  266      D'v.   17,  25 
(TISTM/AMS)  OTS  price  $8.10 

Institute  of  Engineering  Research,  U.  df  Calif.. 
Berkeley.  ^ 

OPTICAL  STRAIN  MEASUREMENTS  IN  STAINUHS  STEEL 
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AT  TRANSIENT  TEMPERATURES  TO  2000  DEGREES  F. 

Master' s  thesi  s, 

by  Claude  Lawrence  Arne.   20  Dec  62,  73p. 

(Technical  rept.  no.  HE-150-20i;;  Series  128 

Issue  9) 

(Sponsored  by  Lawrence  Radiation  Lab.,  U.  of 

Calif.,  Liveraore) 

Unclassified  report 

DESCRIPTORS:   "Stainless  steel,  "Theraal 
stresses.  Optical  analysis.  Stresses,  High- 
teaperature  research.  Heating,  Matheaatical 
analysis.  Equations,  Test  Methods,  Elasticity. 

iD-ilOO  278      Oiv.   17,  26,  31 
(TISTM/AMS)  OTS  price  $1.25 

United  States  Steel  Corp.,  Hoaestead,  Pa. 
MECHANICAL  PROPERTIES  OF  HIGH-MANGANESE  SEMI- 
KILLED  STEEL  PLATE. 
Final  rept.  of  Project  SR-U1  . 
by  R.  W   Vanderbeck.   2  Jan  63.  38p.   (Rept.  no. 

(Contract  NObs-84321) 

Unclassified  report 

DESCRIPTORS:   "Ship  plates,  "Steel.  Brittleness. 
Failure  (Mechanics),  Fracture  (Mechanics),  Ten- 
sile properties,  lapact  shock.  Transition  tea- 
perature.  Grain  structures  (Metallurgy),  Duc- 
tility, Melds,  Shear  stresses.  Heat  treataent. 
Manganese  alloys.  Carbon  alloys.  Production, 
Manufacturing  aethods.  Mechanical  properties. 


AD-iiOO  503      Div.   17,  25,  4 
(TISTM/AMS)  OTS  price  $1.10 

Foreign  Tech.  Div.,  Air  Force  Systeas  Coaaand, 
Nright-Patterson  Air  Force  Base,  Ohio 
STRUCTURAL  DIAGRAM  OF  VANADIUM-CERIUM  SYSTEM 
by  Ye.  M.  Savitskiy,  V.  V.  Baron,  and  Yu.  V 
Yefiaov.   18  Feb  63,  J,p.       (Trans,  no.  FTD-TT- 
62-1761  froa  Russian  Periodical.  Zhurnal 
Neorganicheskoy  Khiaii,  vol.  7,  no.  3.  pp   701- 
703,  1962)  *^^' 

,«!  Unclassified  report 

DESCRIPTORS:   "Vanadiua  alloys,  "Ceriua  alloys. 
Phase  studies.  Transition  teaperature. 


AD-^OO  522     Div.   17 
(TISTM/AMS)  OTS  price  $1 


60 


Foreign  Tech.  Div.,  Air  Force  Systeas  Coaaand. 
Nright-Patterson  Air  Force  Base,  Ohio 
STRUCTURAL  STATEAND  HEAT  RESISTANCE  OF  ALLOYS, 
by  I.  L.  Mirkin.and  V.  Z.  Tseytlin.  i.   Mar  63, 
16p.  (Trans,  no.  FTD-TT-62-1 756  froa  Russian 
Periodical,  Metal lovedeniye  i  Teraicheskaya 
Obrabotka  Metallov.  Nr.  2.  pp.  2-11,  1961) 

Unclassified  report 

DESCRIPTORS:   "Alloys,  Deforaation,  Stresses, 
Teaperature,  High  teaperature  research, 
Pearlite,  Grain  structure  (Metallurgy),  Micro- 
structure.  Aluainua,  Heat  treataent,  Atoaic 
structure.  Iron  alloys,  Cobalt  alloys.  Nickel 
alloys,  Chroaiua  alloys,  Molybdenua  alloys. 
Phase  studies.  Diffusion,  Niobiua  alloys. 
Steel,  Carbon  al  loys  .'-Crysta  1  lattices,  Mathe- 
aatical analysis,  Aluainua  alloys.  Creep. 


AD-^OO  5UA 
(TISTM/AMS) 


Div. 


OTS 


17 
price  $1.'l0 


h.4( 


■  and . 


Foreign  Tech.  Div..  Air  Force  Systeas  Con 
Nright-Patterson  Air  Force  Base   Ohio 
SCIENTIFIC-TECHNICAL  CONFERENCE  ON  HIGH-STRENGTH 
METALS,  STEELS,  AND  ALLOYS, 
by  0.  A.  Bannykh.   4  Mar  63.  7p.   (Trans,  no. 
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Division  18  -  MILITARY  SCIENCES  AND  OPERATIONS 


FTD-TT-62-1889  fro*  Metal lovedeniye  i  Teraichei- 
kaya  Obrabotka  Hetallo*.  no.  9.  pp.  62-63, 
1962) 

Daclasiified  report 

DESCRIPTORSt   •■etalt,  •Syapoiia.  Sapphires. 
Theory.  Steel.  Alloys,  Grain  structures 
(■otallargy).  Crystal  lattice  defects,.  Phase 
studies.  Mechanical  properties.  Crystal 
lattices.  Single  crystals.  Aluainua.  Creep. 
High  teaperature  research,  Crystal  structure. 
Silicon  coapounds.  Copper.  Copper  alloys, 
leiaforcing  Materials.  Binders,  Berylliua. 
Nickel.  Cobalt.  Chroaiua.  Metal  filas.  Silver. 
Mechanical  working.  Boron  eoapounds.  Carbides. 


AD-400  651 
(TISTH/EJH) 


Div. 
OTS  pri 


17,  26 
ce  $1.60 


I 


Araour  Research  Foundation,  Chicago,  111. 

IMPROVED  VANAOIUM-BASE  ALLOYS. 

Biaonthly  rept.  3,  1  Apr-31  May  61, 

by  B.  R.  Rajala  and  F.  C.  Holts.  23  July  61,  lip. 

incl.  tables   (Rept.  no.  ARF  2210-3) 

(Contract  NOw  61-0417-c) 

Unclassified  report 

DESCRIPTORS:   •Vanadiua  alloys,  •Niobiua  al- 
loys. Heat  resistant  aetals  and  alloys.  Manu- 
facturing aethods.  Sheets,  Rods,  Titaaiua  al- 
loys, lapurities.  Boron,  Carbon,  Hardness, 
Tensile  properties,  Crystallization,  Rupture, 
Heat  treataent.  Extrusion,  Melting,  Mechanical 
properties. 


and  fabri- 
ng  techniques. 

by  the  fact 

be  rolled  to 
nd  hardness 
cated  that 
b  raises  the 
0  400  F.  Short- 

deterained 
Hoy   V-5Ti- 

a    stress    of 
5Ti-20Cb   Has 
inch    diaaeter 
ally   the  bar 


Proaising  V-Cb  alloys  «ere  produced 
cated  to  sheet  by  hot  or  cold  Morki 
Ixcellcat  Norkability  was  evidenced 
that  aost  of  the  coapositions  could 
0.050  inch  sheet.  Metal lograph ic  a 
stadias  on  the  sheet  aaterials  indi 
boron  and  carbon  added  to  V-1Ti-60C 
reerystal lisation  teaperature  200  t 
tiae  stress-rupture  properties  were 
for  several  alloys  at  2000  F;  the  a 
20Cb-0.05C  failed  after  22  hours  at 
10,000  psi.  A  50-pound  ingot  of  V- 
double  are-aelted  and  extruded  a  3- 
bar  by  a  coaaercial  vendor.  Extern 
appeared   to   be   sound.      (Author) 

AD-400   731  Div.      17 

(TISTM/EJH)    OTS    price    |i;.60 


Thoapson   Raao   Mooldridge    lac,    Cleveland,    Ohio. 

FHACTURE   CHARACTERISTICS    OF  STRUCTURAL   METALS. 

Quarterly    rept.    no.    3,    1    Jan-31    Mar   63, 

by  6.    L.    Haaaa   and   E.    A.    Steigerwald.      31    Mar  63. 

ilp.   (Rept.  no.  TM  36^2-67) 

(Contract  N600(19)58831 ) 

Unclassified  report 

DESCRIPTORS:   "Steel.  •Titaniua  alloys. 
'Fracture  (Mechanics),  Sheets,  Rods,  Tensile 
properties.  Mechanical  properties.  Nickel 
alloys,  Austenite,  Tests,  Alloys. 

AD-^OO  969     Div.   17.  26 
(TISTM/£JH)  OTS  price  $1.10 

McDonnell  Aircrnft  Corp.,  St.  Louis,  Mo. 
MOLYBDENUM  STRUCTURAL  COMPONENT  PROGRAM. 
Progress  rapt.,  1  Feb-1  May  62. 
1  May  62,  7p.  incl.  illus.  tables. 
(Contract  N0w6l-0653-t) 

Unclassified  report 

DESCRIPTORS:   "Holybdenua  alloys,  Titaniua 
alloys.  Sheets,  Hardness,  Thickness,  Tensile 
properties,  Oeforaation,  Processing,  Space- 
craft, Aerial  rudders,  Airfraaes,  Mechanical 
properties. 


Three  pre-production  Mo-0. 5%Ti  sheets  were  proc- 
essed to  deteraine  flatness,  hardness,  thickness 
variation,  tensile  properties  at  rooa  and  ele- 
vated teaperatures  and  foraabillty  by  bend  tests. 
Major  layouts  and  structural  analyses  were  coa- 
pleted  for  the  test  eleaents,  test  box,  test 
panels,  and  rudder  substructure.   (Author) 

AD-400  977     Div.   17.  U,  32 
(TISTM/EJH)  OTS  price  $4.60 

Defense  Metals  Inferaation  Center,  Coluabus, 
Ohio. 

SELECTED  ACCESSIONS, 

coap.  by  Patricia  B.  Plate.   Mar  63.  37p. 
(Contract  AF  33(616)7747,  ProJ.  2(8-8975)) 

Unclassified  report 

DESCRIPTORS:   •Metals,  "Alloys,  •Heat  resist- 
ant aetals  and  alloys,  •Bibliographies, 
•Abstracts,  Refractory  aaterials.  Steel, 
Stainless  steel,  Nickel  alloys,  Berylliua. 
Titaniua  alloys.  Niobiua  alloys.  Holybdenua 
alloys,  Tantalua  alloys,  Tungsten  alloys. 
Coatings,  Elastoaers,  Filaaent  wound  construc- 
tion. Spacecraft. 
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selected  docuaents  and 
n  abstracted  fora  on  s ub- 
nical  scope  of  the  Defense 
nter  (DMIC) .   It  does  not 
cuaents  received  by  DVIC, 
ossified  reports,  aany  of 
issued  to  Governaent  agen- 
rietary  reports.   It  is 
urrent  inforaation  and  to 
of  technical-inf oraat ion 
contractors  and  subeon- 


18.    MILITARY  SCIENCES  AND 
OPERATIONS 


AD-299  833  Div.      18 

(TISTP/FR)      OTS    price   $2.60 

Ballistic   Research    Labs.,    Aberdeen    Proving 

Ground,  Md. 

EFFECTIVENESS  OF  UNAIHED  SMALL  ARMS  FIRE, 

by  Arthur  0.  Groves.   Jan  63.  25p.  (Meao.  rept. 

no.    U52) 

(DA    ProJ.    503-05-005) 

Unclassified   report 


DESCRIPTORS:      'Saall    aras, 
Matheaatical    analysis. 


Effectiveness, 


distributed   throughout    the   target    area,    and 
provision    is   aade    for   varying   the   terrain    and 


troop   posture.       (Author) 

AD-299   843  Div.      18,    12 

(TISTM/PCR)    OTS    price    $2.60 

Ballistic    Research    Lab.,    Aberdeen    Proving    Ground, 

Md. 

AN  OPTIMUM  DEPLOYMENT  OF  DEFENSIVE  WEAPONS, 

by  N.  J.  Sacco,  R.  E.  Shear  and  G.  B.  Thoapson. 

Nov  62,  3lp.  Inel.  tables,  4  refs.  (BRL  Rept. 

no.  1185) 

Unclassified   report 
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DESCRIPTORS:   "Defense  systeas,  •A 
Defense  Systeas,  Neapon  systea,  Pr 
(Coaputers),  Analysis,  Guided  aiss 
Equations,  Matheaatical  analysis, 
s  ites. 

Dynaaic  prograaalng  aethods  are  used 
teralne  the  alla«atioB  of  defensive 
target  areas  t9  as  to  ainiaise  effec 
optiaal  attack  policies  of  the  offen 


1-^ 


AD-400  338 
(TISTA/GEC) 


Div.      18 
OTS   price  $2.60 


Ins  : 


;ialsslle 
iraaaiag 

ies, 
unchlng 


io   de- 

apons  to 
»  of 
e.   (Author) 


ir» 


Quarteraast er  Food  and  Container 
Araed  Forces,  Chicago,  111. 
BIBLIOGRAPHY  OF  TECHNICAL  REPORTS 
COVERING  COMPLETE  AERIAL  DELIVERY 
ACTIVITIES  CONDUCTED  AT  THE  ARMED 
AND  CONTAINER  INSTITUTE, 
by  Edward  H.  Scheaber.   1963.  27p.  ( 
bull.  ao.  9|  Technical  rept.  no.  239 

UaclasslfiH 

DESCRIPTORS:  •Air  drop  operations 
graphies.  Operations  research,  Ara 
Logistics,  Containers,  lapact  shoe 
(Mechanics),  Landing  lapact. 
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AD-400  631      Div.   18 
(TISTB/LMH)  OTS  price  $2.60 


HAND  Corp. ,  Santa 
GUERRILLA-COMBAT. 
SOUTHEAST  ASIA, 
by  G.  C.  Reinhardt 
(Rept.  no.  P-2706) 


Monica.  Calif. 
STRATEGY  AND  DETER 


11: 


Feb  63.  25p.  in( 
Unclassified 


DESCRIPTORS:   •Guerrilla  warfare. 
Foreign  policy.  Counter  insurgency. 
Forces  operations.  Operation. 


19.    NAVIGATION 

AD-281  593     Div.   19,  6 
(TISTIf/JEA)  OTS  price  $1.10 

Geophysics  Corp.  of  Aaerica,  Bedford,  Mass. 
LYMAN-ALPHA  AND  THE  LUNAR  LIMB, 
by  Richard  J.  Levy.   Juae  62,  4p.  laej^.  illus. 
5  refs.   (Technical  rept.  ao.  62-13-A| 
(Contract  AF  33(616)7413) 

Unclassified  ij4port 

DESCRIPTORS:   •Space  navigation,  •Ultraviolet 
radiation,  Measureaent,  Intensity,  light 
t r ansai ss ion.  1 1  luainat ion.  Space  eliarges. 
■Ultraviolet  detectors.  Optical  equij^aent, 
Lunar  environaent,  Spaeeborne. 
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NAVIGATION  -  Division  19 

This  stady  was  undertaken  as  part  of  an  investi- 
gation of  navigation  withia  the  solar  systea  by 
optical  aeaas.   The  objective  of  the  investiga- 
tion is  to  evaluate  the  suitability  of  various 
physical  phenoaena  as  sources  of  navigatioaal 
inforaatioa  and  to  estiaate  the  accuracy  of 
navigational  inforaation  obtaiaed  by  various 
techniques.   (nuthor) 


AD-299  565 
(TISTW/PCR) 


Uiv.   19.  15 
OTS  price  $4.60 


Institute  of  Science  and  Tech.,  U.  of  Michigan, 
Ann  Arbor. 

OPTIMUM  CHARACTERISTICS  OF  SOME  MOTION-COMPENSA- 
TION SYSTEMS.  VOLUME  I.  THEORY  AND  APPLICATION 
OF  DOPPLER-INERTIAL  SYSTEMS, 

by  N.  A.  Porter  and  A.  Y.  Bilal.   Mar  63.  43p. 
(Rept.  no.  2900-371-T,  vol.  1) 
(Contract  DA  36-039-se-78801 ) 

Unclassified  report 

DESCRIPTORS:   •Doppler  navigation,  •Inertial 
navigation,  Doppler  systeas.  Acceleration, 
Velocity.  Matheaatical  analysis.  Equations, 
Side-looking  radar,  Integrals,  Theory. 


AD-299  669      Div.   19 
(TISTM/RD)  OTS  price  $1.10 

Foreign  Tech.  Div.,  Air  Force  Systeas  Coaaand, 

Mright-Patterson  Air  Force  Base.  Ohio. 

A  TMO-REGIME  GYROCOMPASS, 

by  V.  M.  ICogan,  V.  A.  Proskurin,  and  V.  A. 

Tyachur.   12  Mar  63,  3p.  incl.  illus.  (Trans. 

no.  FTD-TT-62-1897  froa  Soviet  Patent  Nr.  I46058 

(736974/26).  3  July  61) 

Unclassified  report 

DESCRIPTORS:   'Gyro  eoapasses,  •Giabals, 
Gyroscopes,  Servoaechani sas ,  Aziauth. 

A  two-regime  gyrocoapass  containing  a  gyroscope 
suspended  on  a  tape  suspension  in  a  vertical 
giabal,  a  horizontal  plate  with  a  bracket  for 
suspending  the  sensitive  eleaent,  a  systea  of 
eo«aunieat ing  vessels,  a  servosystea,  and  a  ao- 
aent  sensor  differing  in  that  for  the  purpose  of 
shifting  the  instruaent  into  the  gyroaziauth 
regiae  of  operation  the  systea  of  coaauni cat i ng 
vessels,  is  nade  to  be  rotated  about  the  vertical 
axis  until  the  vertical  plane  passing  through 
the  centers  of  the  vessels  coincides  with  the 
horizontal  axis  of  the  suspension  of  the  sensi- 
tive eleaent.   (Author) 

AD-299  675     Div.   19,  1 ,  12 
(TISTA/LSK)  OTS  price  $4.60 

Foreign  Tech.  Div.,  Air  Force  Systeas  Coaaand, 
Mright-Patterson  Air  Force  Base.  Ohio. 
TESTING  OF  FLOATED  GYROSCOPES, 
by  G.  A.  Sloayanskiy.   8  Mar  63,  47p.  incl. 
illus.  (Trans,  no.  FTD-TT-62-1 230  from  Voprosy 
Tekhnologii  Pri boros t r oyeni ya ,  Trudy  Institute, 
Aviatsionny  Tekhnologi cheski y  No.  40.  pp.  21-54, 
1959) 

Unclassified  report 

DESCRIPTORS:   •Gyroscopes,  Gyro  stabilizers. 
Integrators,  Tests,  Design. 

AD-299  991      Div.   19.  33.  30 
(TISTA/VGM)  OTS  price  $8.60 

National  Aviation  Facilities  Experiaental  Center. 
Atlantic  City,  N.  J. 

GENERAL  DESCRIPTION  AND  BASIC  LOGIC  OF  THE 
UNIVAC  FILE  COMPUTER  1  AIR  TRAFFIC  CONTROL/AUTO- 


Division  20  -  NUCLEAR  PHYSICS  AND  NUCLEAR  CHEMISTRY 


MATIC  DATA  PROCESSING  SYSTEM. 

Fiaal  rept . . 

bjr  Kcaattb  M.  Hoaie.  Doa  N.  Vogel  and  otkert. 

Apr  62.  1». 

(frej.  10i-620X} 

Uaclatti f ied  repart 

OESCRIPTOaSi   •Air  traffic  coatrol  syiteai, 
*Oata  proceitiag  S]riteat>  Coaputer  logic, 
Prograaaiag  (Coaputers),  Flight  paths. 
Civil  aviatioa,  Air  traffic.  Scheduling, 
lapat-oatpat  devices.  Data  storage  tysteas. 


AO-400  713     Div.   19.  12 
(TISTA/GCC)  OTS  price  $3.60 

Aeroaaatical  Systeas  Div. ,  Air  Force  Systeas 
Coaaaad,  Mr ight-Patter soa  Air  Force  Base,  Ohio. 
STOOY  OF  MULTI-FUNCTION  SENSORS  FOR  GUIDANCE 
SUBSYSTEMS. 

Qaarterly  techaical  aote  ao.  2,  1  Oci-31  Dec  62, 
by  Alaa  Bloch.  Apr  63,  1v. 
(Coatract  AF  33(657)9207,  ProJ.  Nr.  U27) 

Uaclassified  report 

DESCRIPTORS:   'Spacecraft,  Celestial  naviga- 
tioa.  Horizon  scanaers.  Celestial  guidaace. 
Optical  scaaaiag.  Detectors,  Star  trackers. 


20.    NUCLEAR  PHYSICS  AND 
NUCLEAR  CHEMISTRY 


AD-299   ^26  Oiv.      20 

(TISTP/JM)    OTS   price   $5.60 

lUiaois    0.,    Urbana. 

NUCLEAR    PURE   QUAORUPOLE   REUXATION   AND    ITS  TEM- 
PERATURE  DEPENDENCE    IN    SOLIDS, 

by   D.    E.    Moessner   and    H.    S.    Gutovsky.      12   Feb   63, 
52p.      (Technical    rept.    no.    60) 
(Coatract    Nonr-183i13) 

Unclassified   report 

DESCRIPTORS:  •Quadropole  aoaents.  Nuclear 
physics,  Measureaeat,  Models  (Siaulators), 
Relaxation   tiae. 


AD-299  i5i  Dlv.      20,    30 

(TISTP/MH)    OTS   price  $1.10 

lastltate   of   Engiaeeriag   Research,    U.    of  Calif.. 

Berkeley.  / 

THE    POSSIBLE    USE   OF   ANALOG   COMPUTERS    FOR   THE 

EQUIVALENT    RESIDUAL  DOSE   COMPUTATION, 

by   M.    0.    Made,    L.    F.    Hagaer.    and  M.    B.    Haakias. 

30   Oct    62,    6p.       (Rept.    ao.    CDRP-182-107) 

(Coatract   CO-SR-58-iO) 

Uaclassified    report 

DESCRIPTORS:      "Oese    rate,    'Analog    coaputers. 
Differential    cqaatleai,    latcgral    equations. 


AO-299    579  Oiv.      20.    25 

(TlSTP/MH)    OTS    price   $1.60 

Stanford    Research    last.,    Mealo  Park,    Calif. 
ATOMIC    AND    MOLECULAR   CHARGE-TRANSFEK    PROCESSES. 
Final    rept. , 

by    D.    Loreats    and   0.    Heins.    IS   Feb   63,    7p. 
(Contract    DA   0A-200-0HD-12^0.    SRI    Proj.    PAU-3980) 
(AROO    rept.    ao.    3251:1)        Unclassified    report 

DESCRIPTORS:       •Differential    cross    sections. 
•Elastic    scattering,    "Ions,    •Particles. 
ElectroBs,    Molecules. 


AO-299   620  Oiv.      20 

(TlSTP/WH)    OTS   price   $1.60 

Foreign    Tech.    Div..    Air   Force    Systeas    Coaaand. 
Mright-Patterson    Air   Force   Base,    Ohio. 
A   MAGNETIC    TRAP    FOR   COLLIDING    BEAMS, 
by   2h.    S.    Takibayev.      7   Mar   63,    Up.       (Trans,    ao. 
FTD-TT-62-1901    froa   Adadeaiya    nauk    Kazakhskoy 
SSR.      Trady    Instituta    yadernoy    fixiki.      Fiiikn 
chastils    vysokikh    energiy.      Struktura    yadra. 
Vol.    5,    Alaa-Ata,    pp.    U7-154,    1962) 

Unclassified    report 

DESCRIPTORS:      •Deuteron    beaas.    •Tritoa    beaas . 
•Magnetic    piach.    Magnetic    fields. 


AD-299    6^7  Div.      20 

(TISTP/MH)    OTS   price   $1.60 

Foreign    Tech.    Div.,    Air    Force    Systeas    Coaaand. 
Nright-Patterson    Air   Force   Base,    Ohio. 
INTERACTION    OF    PARTICLES    IN    NONLINEAR 
ELECTRODYNAMICS, 

by    V.    M.    Linkin    and    N.    N.    Kolesnikov.       11    Feb   63. 
16p.       (Trans,    no.    FTD-TT-62-1832    froa   Vestnik 
Moskovskogo   Uni versi teta .    Seriya    III.      Fizika, 
Astronoaiya,    No.    3.    pp.    17-26,    1962) 

Unclassified    report 

DESCRIPTORS:      •Nuclear   aoaents.    •Nuclear   scat- 
tering,   •Electrons,    Dynaaics. 


AD-299    778  Div.       20 

(TISTP/JM)    OTS   price   $2.60 

Califoraia  U.,  Los  Angeles. 

SPm  MAVES  AND  NUCLEAR  MAGNETIC  RESONANCE 

ENHANCEMENT  IN  NiF2  DOMAIN  MALLS. 

by  David  1.  Paul.   2  Mar  63.  16p.  illus.   (Tech- 

aical  rept.  ao.  5) 

(Contract  Nonr-23363.  Proj.  NR  018  105) 

Unclassified  report 

DESCRIPTORS:   •Resonaace.  Nuclear  resonance. 
Fluorides.  Spia.  Nickel  coapouads.  Ferro- 
aagaetisa.  Excitation.  Coabiaator ial  aaalysis. 
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AD-299  78A     Div.   20 
(TISTP/JM)  OTS  price  $1.10 

Harvard  l . ,  Caabridge,  Mass. 

THE    FERMI-CONTACT    CONTRIBUTION    TO   1|l)E    PROTON- 

DEUTERON    COUPLING   CONSTANT    IN    HD. 

by   J.    I.    Musher.  ^   1962.    6p. 

Unclassified 


DESCRIPTORS:  •Nuclear  physics,  P|< 
theory,  Molecular  association,  Mc| 
properties.    Spin. 

AD-299  453  Div.      20 

(TISTP/JM)    OTS   price   $1.60 


Foreign  Tech.  Div.,  Air  Force  Syst 
Mright-Patterson  Air  Force  Base.  Oh 
PROBLEM  OF  CONTROLLED  THERMONUCLEAR 
by  L.  A.  Artsiaovich.  1  Mar  63.  ISp 
(Trans,  no.  FTD-TT-62-1 788  froa  Ves 
Nauk   SSSR.    No.    1,    pp.    7-15,    1962) 

Unclassif 


Coaaand. 
Hlo. 
SYNTHESIS. 

incl.  illus, 
nik  Akadenii 

ed  report 


DESCRIPTORS:  "Theraonuc lear  reac 
physics,  Theraal  expaasion,  Stabi 
Inteasity,    Teiperat ure.    Control. 


AO-299   965 

(tistm/odn; 


Div.       20,    25 
OTS   price   $3.60 


Virginia  U.,  Charlottesville. 

A  MASS  SPECTROMETRIC  STUDY  OF  HOMONUWlEAR  AND 
HETERONLCLEAR  RARE  GAS  MOLECULE  lONSJ 
Report  on  Project  SQUID, 
by  M.  S.  B.  Munson.  J.  L.  Franklin 
Field.   Feb  63,  17p.  illus.  tables 
rept.  no%  HUM-1-P) 

(Contract  Noar-362300,  Proj.  NR-098- 

Unc lassif ied 


ind  F.  H. 
(Technical 


:38) 
report 


DESCRIPTORS:  •Heliua  group  gases. 
troscopy.  Gas  ionisation.  loniaati 
Excitation.  Heliua,  Neon,  Xenon,  A 
Electrons,  Energy,  Dissociation,  I 


AD-^OO  2^1      Div.   20,  22 
(TISIM/PCR)  OTS  price  $8.10 

Naval  Ordnance  Lab..  Mhite  Oak.  Md 
A  METHOD  FOR  MEASURING  INTERNAL  BLAS" 
SURE-TIME  HISTORIES  OF  CONFINED.  SOD 
EXPLOSIONS. 

by  Harry  B.  Beaefiel.   9  Aug  62.  1v.   (NOLTR 
62-45) 

Unclassified  t^port 


DESCRIPTORS:  'Sodi ua-graphi te  rea 
•Explosions,  Siaulation.  Model  tes 
aethods.  Pressure.  Tiae.  Test  equi 
struaentation.  Daaping.  Theory,  Ca 
Frictioa.  Measureaeat.  Blast.  Equa 
Photographs,  Pictures. 

AD-400  305     Div.   20.  30 
(TISTP/GRM)  OTS  price  $1.10 

Foreiga  Tech.  Div.,  Air  Force  Systeas 
Hright-Pattersoa  Air  Force  Base,  Ohio 
LIGHT-ACCELERATOR. 
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NUCLEAR  PROPULSION  -  Division  21 

by  A.  Midler.   11  liar  63.  2p.  (Trans,  no,  FTD- 
TT-63-20  froa  Izvestiya.  p.  5,  24  Oct  62) 

Unclassified  report 

DESCRIPTORS:   •Particle  accelerators,  «Light. 
Charged  particles.  Acceleration,  Test  equipaent. 

AD-400  526     Div.   20,  17 
(TISTP/TL)  OTS  price  $1.60 

Foreign  Tech.  Div.,  Air  Force  Systeas  Coaaand, 
Mright-Patterson  Air  Force  Base   Ohio 
ON  ANGULAR  DISTRIBUTION  OF  IONS  OF  ALKALI  ELE- 
MENTS, DIFFUSED  BY  THE  SURFACE  OF  METAL 
by  U.  A.  Arifov,  A.  Kh.  Ayukhanov,  and  A.  A 
Alliyev.  18  Feb  63,  13p.  (Trans,  no.  FTD-TT- 
62-1719  froa  Russian  Periodical,  Ijvestiya 
Akadeaii  Nauk  Uz-SSR,  Seriya  Fiziko  Mateaati- 
cheskikh  Nauk,  Nr .  6,  pp.  57-64,  1961) 

Unclassified  report 

DESCRIPTORS:   •Alkali  aetals,  •Metals,  •Dif- 
fusion, •Ion  beaas,  •Ion  boabardaent,  •Secondary 
eaission.  Lithium,  Potassium,  Cesium,  Scat- 
tering, High  temperature  research.  Tantalum, 
aodiuB.  oscillograph.  Ions,  Surface. 


AD-400  5^6 
(TISTM/ODN) 


Div.   20. 
OTS  price  $1 


25 
10 


Foreign  Tech.  Div..  Air  Force  Systeas  Coaaand. 
Mright-Patterson  Air  Force  6ase.  Ohio 
AN  ION  SOURCE  FOR  PROTON-ACCELERATOR  INJECTORS 
by  Heinz  Merner.   14  Mar  63.  5p.   (Trans,  no. 
FTD-TT-63-68  froa  Soviet  Patent  No.  146891 
(668451/26),  28  May  60) 

Uaclassified  report 

DESCRIPTORS:   •Proton  accelerators.  •loa 
sources.  •Injectors.  Patents. 


AD-400  743     Div.   20,  17 
(TISTP/JP)  OTS  price  $2.60 

Aray  Electroaics  Research  and  Developaent  Agency 
Fort  Monaouth.  N.  J.  r       »    ,, 

INVESTIGATION  FOR  POSSIBLE  LONG-TERM  EFFECTS  IN 
FERRITES  FROM  HIGH-INTENSITY  NEUTRON  PULSES, 
by  M   M.  Malinofsky.  J.  Newberg.  and  G.  C.  Sands. 
Sep  62.  24p.   (USAELRDL  technical  rept.  ao.  2286) 
(DA  Proj.  3A99-1 5-001-01) 

Unclassified  report 

DESCRIPTORS:   •Ferrites.  Neutron  flux.  Neutron 
beaas.  Fast  neutrons.  Theraal  neutrons.  Neu- 
trons, Magnetic  aaterials.  Magnetic  properties. 
Magnet  coils.  Q  aeters.  X-ray  diffraction  anal- 
ysis. Crystal  lattices.  Inductance,  Resistance 
(Electrical),  Radiation  effects. 


21.    NUCLEAR  PROPULSION 


No  Entries 
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Division  22  -  ORDNANCE 
22.   ORDNANCE 


AO-299    586  Oi».      22.    26 

(IISTW/PCt)    OTS   price   13.60 

Aray   OrdaaBce   Arsenal,    Philadelphia,    Pa. 

OIVILOPUNT   OF  PBESSURE   MELO   PAD  CABTRIOGE 

SEAL. 

■eport  for  Jan  61-jHly  62, 

by  J.  B.  McCoraick.   Feb  63.  37p.   (Rept.  ao. 

R-1666) 

Uaclattified  report 

DESCRIPTORS:   "Meldiag.  "Seali  (Stoppers). 
Tests,  Test  aethods.  Photographs,  Pressure, 
Cartridges  (PAD) . 


AO-299  779      Di».   22 
(TISTV/PCR)  OTS  price  $1.60 

Bareaa  of  Hiaes,  Pitttbargh,  Pa. 
HrPCRVELOCITY  IMPACT  PHENOMENA. 
Quar\erly  rept.  for  1  Dec  62-28  Feb  63, 
by  Richard  M.  Hatsoa,  Karl  R.  Becker,  and 
Fraak  C.  Gibsoa.   18  Mar  63.  7p.  iUus.  tables. 

Unclassified  report 

DESCRIPTORS:   •lapact  shock.  •Spallation. 
Scattering,  Velocity,  Targets,  Aluaioua, 
Thickness,  Tests,  Test  aethods.  Penetration, 
Hvperveloc ity  projectiles. 


AD-299  83-t      DiT.   22 
(TISTH/SJR)  OTS  prixe  11.60 

Ballistic  Research  Labs.,  Aberdeen  Proving 

Ground,  Hd. 

A  PROCESS  FOR  THE  PREPARATION  OF  NITROCELLULOSE 

PROPELLANTS  IN  THE  DENSITY  RANGE  OF  0.8  TO  1.3 

g/cc, 

by  J.  E.  Cole  aad  E.  C.  Adaas.   Jan  62,  23p. 

incl.  lllas.  tables,  3  refs.   (BRL  teehaieal  note 

no.  U87) 

(ProJ.  503-02-001) 

Unclassified  report 

DESCRIPTORS:   •Propellents,  •Nitrocellulose. 
Density.  Heat,  lapact  shock.  Stability, 
Sensitivity,  Coapresslve  properties,  Porosity, 
Processing. 

A  acthod  is  described  for  the  preparation  of 
poroHS  nl trocel Inlose  propellant  In  the  density 
raage  0.8  to  1.3  g/cc.   Density  gradient  and 
shrinkage  of  the  propellant  is  discassed.   Values 
are  given  for  heat  stability  and  drop  height 
sensitivity.   (Author) 


AD-299  980     Div.   22,  30 
(TISTW/PCR)  OTS  price  $6.60 

Bnlllstic  Research  Labs..  AberdeeiP  Proving 

Ground,  Md. 

THE  SIMULATION  OF  INTERIOR  BALLISTIC  PERFORMANCE 

OF  GUNS  BY  DIGITAL  COMPUTER  PROGRAM, 

by  Paul  G.  Baer  and  Jeroae  M.  Frankle.  Dec  62. 

71p.  (Rept.  no.  1183) 

Unclassified  report 

DESCRIPTORS:   'Interior  bnllistics,  •Guns. 
•Siaulation.  Prograaaiag  (Coaputers),  Equa- 
tions, Design,  Aaauaition  propellents.  Energy, 
Equations  of  state,  Coabustion,  Motion,  Mathe- 
aatical  annlysls,  Siaulation,  Digital 
coaputers. 


AD-299  987     Div.   22.  26 
(TISTH/SJR)  OTS  price  915.50 

Ohio  State  U.  Research  Foundatioa,  Colaabns. 

X-RAY  IMAGE  SYSTEM  FOR  NONDESTRUCTIVE  TESTING 

OF  SOLID  PROPELLANT  MISSILE  CASE  MALLS  AND 

NELDMENTS. 

Final  rept .  , 

by  Jay  P.  Mitchell,  Merle  L.  Rhoten,  aad 

Robert  C.  McNaster.   Aug  62.  189p. 

(Contract  DA  33-019-ORD-3383.  ProJ.  5B93-32-004) 

(NAL  TR  U2. 5/1-5)      Unclassified  report 

DESCRIPTORS:   •Non-destructive  testing.  •Rocket 
aotors  (Solid  propellant),  •Maaufacturing 
aethods,  Helds,  X-ray  photography,  Television 
caaeras.  Punched  cards.  Rocket  cases.  Quality 
cent  rol . 


AD-400  ^3^  Div.   22,  12.  20 

(TISTW/JEA)  OTS  price  $3.60 

Feltaan  Research  Lab.,  Picatinny  Arseaal,  Dover. 

N.  J. 

RESEARCH   FOR    DETERMINATION   OF    BLAST    EFFECTS   ON 

RE-ENTRY    VEHICLE    STRUCTURES. 

Status    rept . , 

by  Lawrence  Rosendorf  and  Irving  Kintish.   Mar  63, 

32p.  iacl.  illus.  tables,  H  refs.  (Technical 

aeao.  no.  1152) 

Unclassified  report 

DESCRIPTORS:   •Re-entry  vehicles,  •Explosion 
effects.  Kill  probabilities.  Vulnerability, 
Nuclear  explosion  daaage.  Structural  shells, 
Geoaetric  foras.  Strain  gages,  Dynaaics, 
Aerial  targets,  Pressure,  Statics,  Cylindrical 
bodies.  Nuclear  explosions,  Deforaation, 
Elastic  shells.  Elasticity,  Plasticity. 
Structures. 
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AD-400  151      Di..   22,  25 
(TISTM/JEA)  OTS  price  $36.00 

Aray  Engineer  Research  and  Oevelopaent  Labs., 

fort  Belvoir,  Va. 

PHYSICS  OF  AN  EXPLOSION. 

by  F.  A.  Baua,  K.  P.  Stanyukovich  and  B.  I.< 

Shekhter.   1959,  954p.  incl.  illus.  table*. 

(Trans,  no.  T-H88(a-q)  froa  Fiiaatgis, 

MoscoM  (1959)) 

Unclassified  report 

DESCRIPTORS:   •Explosive  aaterials,  •Detona- 
tions, Shock  MSves,  Propagation,  Theory, 
Cheaistry,  Sensitivity,  Surface  properties. 
Explosion  effects.  Density,  Coabustion, 
Detonation  Haves,  Statistical  analysis, 
Matheaatical  aaalysis.  Analysis,  Physics. 
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AD-iOO  166      Div.   22.  8 
(TISTM/PCR)  OTS  price  $3.60 


nint. 


Laboratories  for  Research  and  Devclopa 

Fraaklia  Inst.,  Philadelphia,  Pa. 

HERO  SUPPORTING  STUDIES. 

Moathly  progress  rept.,  1-30  Nov  62, 

by  Noraan  P.  Faunce  and  Paul  F.  Mohrbi 

30  Nov  62.  30p.  incl.  illus.  tables  (Ridpt.  no. 

P-B1980-5) 

(Contract  N178-8102) 

Onclassifled  reUort 


DESCRIPTORS:   •Elect roaagnetic  field 
troaagnetic  waves,  •Radiof requency , 
nave  ratios,  Poner,  Calibration.  Vol 
Resistors.  Theory,  Electric  potenti 
aent,  Hasards.  Transaisslon  lines. 
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AD-^00  285      Div.   22 
(TISTM/PCR)  OTS  price  $3.60 

Naval  Ordnance  Lab.,  White  Oak.  Md. 
THEORETICAL  CALCULATIONS  ON  THE  SHOCK 
OF  LIQUID  TNT. 

by  Julius  M.  Enig  and  Fred  T.  Metcalf. 
30p.   (NOLTR  62-159) 

Unclnssifled  re 

DESCRIPTORS:  •TNT.  •Explosives  init 
Theory.  Matheaatical  analysis.  Equat 
onations.  Detonation  waves.  Explosiv 
Partial  differential  equations.  Hydr 
Equations  of  state.  Difference  equat 
sure.  Shock  waves.  Liqu<ds,  lapact  s 


AD-AOO  ^85     Div.   22 
(TISTM/JEA)  OTS  price  $2.60 

Ballistic  Research  Labs.,  Aberdeen  Pro 

Ground,  Md. 

A  NEM  METHOD  OF  COMPUTING  PENETRATION 


^ITIATION 
A   Aug  62, 
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FOR    SHAPED-CHARGE    JETS. 

by  F.  E.  Allison  and  R.  Vitali.   Jan  63.  37p. 

(ML  rept.  no.  118^) 

Unclassified  report 

DESCRIPTORS:   •Shaped  charges,  •Shaped  charge 
Jets.  •Penetration.  Differential  equations. 
Cavity  liners.  Integrals.  Particles,  Velocity. 
Integration.  Calculus  of  variations.  Penetra- 
tion. Naaerical  analysis. 


AD-AOO  6^3     Div.   22.  U 
(TISTM/PCR)  OTS  price  $^.60 

Naval  Ordnance  Lab.,  Mhite  Oak,  Md 

FUTURE  STUDY  AREAS  IN  REINFORCED  PLASTICS  FOR 

UNDERWATER  ORDNANCE  AND  DEEP  SUBMERGENCE 

CONSTRUCTIONS, 

by  F.  Robert  Barnet.   Feb  63,  1v.  incl.  illus. 

refs.   (Rept.  no.  NOLTR  62-206) 

Unclassified  report 

DESCRIPTORS:   •Plastics.  Underwater  aines. 
Reinforcing  aaterials.  Glass,  Hydrostatic 
pressure,  Laalnated  glass,  Laainated  plastics. 
*Anlsotropy,  Viscoelast icity .  Creep,  Fatigue 
(Mechanics),  Shock  resistaace.  Loading 
(Mechanics),  Design.  Manufacturing  aethods. 
Shear  stresses,  Filaaent  wound  construction. 
Stability,  Mine  cases.  Underwater  ordnance. 
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AD-iiOO   112  Div.      23 

(TISTB/LMH)    OTS    price   $5.60 

Air   Force   Flight   Test   Center.    Edwards   Air   Force 

Base.    Calif. 

HISTORY   OF   THE    USAF    EXPERIMENTAL   FLIGHT   TEST 

PILOT   SCHOOL  ^   FEBRUARY   1951-12    OCTOBER    1961, 

by  Charles   V.    Eppley.      Mar  63,    AOp.    Incl.    illus. 

(FTC-TIM-62-1002) 

Unclassified  report 

DESCRIPTORS:   •Pilots,  Projective  techniques. 
Effectiveness,  Standards,  Correlation  tech- 
niques. History,  Flight,  Military  training. 
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AO-iOO    370  Dlf.      23 

(TISTB/UUI)    OTS   price   |1.60 

Syttea  Develepaeat    Corp..    Saata   Monica.    Calif. 

STSTEI   ANALYSIS   AND    DESIGN    IN   SCHOOLS. 

by    lobcrt    L.    Egbert    and    Joha   F.    Cogtwell. 

6   Mar   63,    19p.    lacl.    ilUi.    11    reft.    (Rept.    ao. 

SP-1U1)  '^ 

Dnclaisified  report 

DESCRIPTORS:   •Edacation.  Operatioat  research. 
Research  prograa  adaiaist rat ioa.  Standards, 
Effectlveaess,  Models  (Siaalatioa) .  Design, 
Analysis,  Decision  aakiag.  Theory. 


.25.    PHYSICS 


24.    PHOTOGRAPHY  AND  OTHER 
REPRODUCTION  PROCESSES 


AD-AOO   92i  Div        2* 

(TISTA/6EC)    OTS   price  $13.00 

Aapcx  Corp.,    Redwood  City,    Calif. 

lECOIOEI/REPRODUCER    SET.    SIGNAL   DATA    AN/GLH-^ 

(XW-1). 

Fiaal  rept.. 

by  Ted  Barger.   Dec  62,  It.  iacl.  illas. 

(Techaieal  rept.  ao.  TR-62-2) 

(Coatraet  AF  30(602)23^1) 

(lAOC-TDR  62-535)      Oaelassified  report 

DESCRIPTORS:   •■agaetie  recordiag  systeas. 
Military  reqaireaeats.  Specif icatioas.  Tests. 
DesifB,  Acceptability.  Circaits.  R'eliability 
(Eleetroaics),  Power  sapplies.  Radio  iater- 
fereace,  Magaetic  tape. 

The  AN/GLH-^  (XM-l )  eqaipaeat  described  is  la- 
teaded  for  ase  ia  recordiag  aad  reproduciag  data 
sigaals  ia  Moaitoriag  Set,  Paaoraaic  Data 
AN/GLI-1.   The  eqaipaeat  aeots  the  specif ica- 
tioas of  Exhibit  RADC-5077A  aad  eqaipaeat  speei- 
ficatioa  SE-48000.   Oaits  were  tested  to  ST- 
^8000.  Preliaiaary  Aeceptaaca  Test  Proredare, 
aad  to  RFI  specification  HIL-I-26600.   (Aathor) 


AO-400  928     Oiv.   2^ 
(TISTA/FRL)  OTS  price  fl.lO 

Aray  Slectroaics  Research  and  Oevelopaent  Lab., 

Fort  Moaaouth.  N.  J. 

OPERATIONAL  TEST  OF  FILM  TITLER  174B, 

by  Viaceat  M.  Ball.   Aug  62,  6p.  incl.  iilus. 

(ABROL  test  rept.  ao.  1502) 

Unclassified  report 

DESCRIPTORS:   •Photographic  fila.  Tests, 
Typewriters, 

Two  aodels  of  Fila  Titler  174B  were  gives  aa 
operatioaal  test.   The  operation  of  the  titlers 
was  coasidored  satisfactory  for  perforaaace  of 
evaluatioa  test.   Defieieacies  in  the  operatioa 
of  the  titlers  were  noted.   The  developaeat  of 
engineering  and  service  test  aodels  that  will 
aeet  field  reqaireaeats  of  the  Arayi s 
Tocoaaended.   (Author) 


AD-279  790      DW.   25,  32 
(TISTP/MB)  OTS  price  $1.60 


of  Cheaistry  aad 


Peaasylvania  State  0.  Coll. 

Physics,  University  Park. 

DISCUSSION  OF  THE  GROTH  INSTITUTE  AS  PREPARED  FOR 

DOCUMENTATION  RESEARCH  PROJECT.  AMERICAN 

INSTITUTE  OF  PHYSICS. 

by  R.  Pepiasky.  i.   Apr  60,  ^p.  tables  (Rept.  no. 

61  53) 

(Contract  AF  49(638)^16) 

(AFOSR  TN  60-596)       Unclassified  report 

DESCRIPTORS:   •laforaatioa  retrieval.  "Crys- 
tal stractare.  Crystals,  Docuaentat ioa.  Solid 
state  physics,  Coaputers. 

AD-299  428        Dlv.   25 
(TISTP/JM)  OTS  price  $8.10 

Naval  Ordaanee  Lab.,  Mhite  Oak,  Md. 

CERTAIN  ASPECTS  OF  THE  PERFORMANCE  OF  MEMORYLESS 

NONLINEAR  SYSTEMS. 

Doctoral  thesis, 

by  J.  C.  Maasoa.   28  Nov  62.  1v.   (Rept.  ao. 

N0L-TR-62-201 )       * 

Uaclassified   report 

DESCRIPTORS:      •Noaliaear   systeas,    Signal-to- 
aoise   ratio.    Digital    systeas,    Saapling,    Polar- 
isation,   Reliability. 

AD-299   430  Div.      25 

(TISTP/JW)    OTS   price   $3.60 

Parke  Matheaatical    Labs.,  lac..    Carlisle.    Mass. 

MATHEMATICAL   DESCRIPTIONS  OF    POLARIZATION   AND 

REUTED    PHENOMENA.       PART     II.       QUANTUM    MECHANICAL 

DESCRIPTION, 

by   Frank    H.    Rowsoae.    III.  Dec   62.    29p.      (Scien- 

.ific  rept.  ao.  12) 

(Coatraet  AF  19(604)7316,  ProJ .  46O8) 

(AFCRL  63-27)  Uaclassified  report 

DESCRIPTORS:   •Quaataa  aechaaics.  Polarisation, 
Matheaatical  aaalysis. 

AD-299  434     Div.   25 
(TISTP/MH)  OTS  price  15.60 

Stanford  Electronics  Labs.,  Stanford  U.   Calif 

SYNCHROTRON  EMISSION  FROM  HIGH-ENERGY  ELECTRONS. 

Scieatific  rept.  no.  1. 

by  Glen  L.  Hower.   Oct  62,  48p.   (Technical  rept. 

no.    1403-1 ;    Rept.    ao.    SEL-62-149) 

(Coatracts    AF    19(604)7994.    ProJ.    7661;    Nonr   22524) 

(AFCRL   62-1074)  Uaclassified    report 

DESCRIPTORS:      "E lect roaagnet i c    waves.    •Elec- 
trons,   •Nuclear   explosions,    Naaerical    aethods 
and   procedures.    Extraterrestrial    radio  waves. 
Radio   waves,    Syachrotrons ,    Rotation,    High 
alt  itude. 

AD-299   452  Div.      25,    U 

(TISTM/OON)    OTS   price   $3.60 

Mechanical   Techaology,    Inc.,    Lathaa,    N.    Y. 
SOME  THERMAL   EFFECTS    IN    EHD   LUBRICATION   WITH  TEM- 
PERATURE   DEPENDENT    VISCOSITY    OF    SLIDING    SURFACES, 
by  C.    M.    Ng,      Feb   63.    31  p.       (Technical    rept.    no. 
MTI-62TR4I) 
(Coatraet    Nol(-372900) 

Unclassified   report 


DESCRIPTORS:  '  »Wbricatioa,    Viscosity,    Theraal 
conductivity.    Energy,    Heat.    Theraal    stresses. 
Deforaatioa.    Equations,    Filas,    Elasticity, 
Surfaces,    Theraodynaaics. 
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AD-299   455  Div.      25 

(TISTP/JM)    OTS   price  $10.50 

California    U..    Los   Angeles. 

SUPERCONDUCTING    ENERGY    GAP    OF   TANTALUM,    VJIINADIUM 

AND    NIOBIUM. 

by   Moises    Levy.      Jan   63.    126p.      (Technic^    rept. 

no.    21;    Rept.    no.    NR-384-302) 

(Contract    NoBr-23348) 

Uaclassified   r^bort 

DESCRIPTORS:      •Superconductors,    Niobium,    Tan- 
talua.    Vaaadiua.    Measureaeat,    Magnetic   jfields. 
Energy. 

AD-299   456  Div.      25 

(TISTM/ODN)    OTS   price   $2.60 

Naval    Ordnance    Lab.,    Corona,    Calif. 

HALL    EFFECT    INVESTIGATIONS. 

Quarterly   progress    rept.    no.    2,    1    Oct-31    t>ec   62, 

by    H.    H.    Nieder   and  A.    R.    Clawsoa.      15   flfp  63. 

22p. 

(NAVHEPS   rept.    no.    8I4S)       Uaclassified   rf^ort 

DESCRIPTORS:      •Seaicondact  lag   filas,    •tbiter- 
aetallic    ceapoands,    'Thin    filas    (Stora^je 
devices),    Seaiconductor   devices,    Indiu 
alloys,    Aatiaony    alloys.    Evaporation,    Hjeat 
treataent,    Resistance    (Electrical),    Crratal- 
lisation.    Electrodes,    Electroaagnet  ic    pjroper- 
ties.    Hall    effect. 


AO-299  479  Div.       25 

(TISTE/CAH)    OTS   price   $1.10 

Radio   Corp.    of   Aaerica,    Lancaster,    Pa. 

THE    DEVELOPMENT    OF    A    LOM-MORK-FUNCTION   C()(.LECTOR 

FOR   THERMIONIC    ENERGY   CONVERTERS. 

Biaonthly    status    rept.    no.     1,    15   Dec    62- 

15  Feb  63. 

by  N.  B.  Hall,  R.  J.  Hill,  and  J.  J.  0'G|-|idy. 

15  Feb  63.  7p.  3  refs. 

(Contract  Nonr  401200) 

Unclassified  repo 


DESCRIPTORS:   •Theraionic  converters, 
functions,  •Electrodes,  Design,  Model 
Operation.  Surface  properties,  Cesiua, 
lives.  Electric  potential.  Electric  ar 
Measureaent.  Energy  conversion.  Therai 
eaission. 

AD-299  531      Div.   25 
(TISTM/ODN)  OTS  price  $2.60 


Virginia  last,  ior  Scientific  Research.  Richaond. 
EPITAXIAL  FILMS  OF  METALS  AND  SEMICONDUCfpRS. 
Progress  rept.  no.  4,  18  Aug-IS  Nov 
18  Nov  61,  24p.  iacl.  illas.  tables 
(Coatraet  DA  18-1 1 9-sc-1 722) 

Uaclas'ified  repotlt 


61. 
,  6 


DESCRIPTORS:   •Geraaniua.  •Seaicoaductjik's', 
•Crystals.  "Thin  filas  (Storage  devicei). 
•Seaiconductiag  filasi  Crystal  structuss, 
Surlace  properties.  Host  treataent.  El  rtctrical 
con('uctanee.  Theraoelectr  ici  ty.  Low- pr  >i  sure 
research.  Calciaa  coapounds.  Fluorides,  Micro- 
structure,  Electrical  properties,  Eptifpcial 
growth. 
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erystallographie  directions  in  the  plane  of  the 
fila.  (110)  and  (112).   No  definite  relation 
could  be  established  between  the  two  because  of 
the  influence  of  surface  roughness  and  iaperfec- 
tions  on  the  results.   Filas  foraed  in  the  ultra- 
high vaeuua  systea  at  pressures  in  the  10  to  the 
-9th  to  the  -5th  power  aa  Hg  range  and  at  sub- 
strate teaperatures  ranging  froa  127  to  438  C 
have  shown  that  the  quantity  of  gas  in  this 
pressure  ranoe  has  ao  effect  on  crystalline 
stracture.   (Author) 


AD-299  532     Div,   25 
(TISTM/ODN)  OTS  price  $1.60 

Virginia  Inst,  for  Scientific  Research,  Richaond. 
EPITAXIAL  FILMS  OF  METALS  AND  SEMICONDUCTORS. 
Progress  rept.  no.  5.  18  Nov  61-18  Feb  62, 
by  Calvin  0.  Tiller  and  Billy  M.  Sloop*. 
18  Feb  62.  13p.  incl.  tables. 
(Contract  DA  1 8-1 1 9-sc-l 722) 

Unclassified  report 

DESCRIPTORS:   •Geraaniua,  •Seaiconductor s. 
•Crystals,  •Thin  filas  (Storage  devices), 
•Seaiconducting  filas.  Electrical  properties. 
?rocessing.  Sodiua  coapounds,  Chlorides, 
Calciua  coapounds.  Fluorides,  Surfaces, 
High-teaperature  research.  Epitaxial  growth. 

Deposition  o 
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AD-299  533     Div.   25 
(TISTM/ODN)  OTS  price  $2.60 

Virginia  Inst,  for  Scientific  Research,  Richaoad. 
EPITAXIAL  FILMS  OF  METALS  AND  SEVICONDUCTORS. 
Progress  rept.  no.  6,  18  Fbe-18  May  62, 
by  Calvin  0.  Tiller  and  aiUy  W.  Sloope. 
18  May  62,  17p.  incl.  iUus. 
(Contract  DA  18-1 19-sc-1 722) 

Unclassified  report 

DESCRIPTORS:  •Geraaniua,  •Seaiconductor s , 
•Crystals.  •Single  crystals.  •Thin  filas 
(Storage  devices),  •Seaicoaducting  filas. 
Sodiua  coapouads,  Calciua  coapounds.  Elec- 
trical properties.  Fluorides,  Hall  effect. 
Processiag.  Surfaces,  Electron  aicroseopy, 
High  teaperature  research.  Epitaxial  growth. 

6e  filas  were  deposited  onto  NaF  at  a  rate  of 
about  1500  A/ain  and  for  substrate  teaperatures 
of  100  to  650  C.   Those  filas  are  aaorphoas  be- 
low 300  C  aad  crystalliae  above  350  C.   At  higher 
teaperatures  the  filas  coasist  of  large  patches 
which  are  coatiauoas  aicroseopically  ap  to  tea- 
peratares  of  about  575  C.   The  filas  beeoae 
wrinkled  at  150  C.   While  soae  orientation  has 
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shly  cleaved  CaF2  surfaces.   For  the 
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nuity  or  the  conductivity.   For 
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btti  obierrtd.  the  fllat  kar*  been  prcdoaiaaatly 
palyeryatalHaa.   Elactrieal  propartia.  kava  beaa 
■aaayrad  oa  aaay  fllag  ..d  this  has  baea  exteadad 
to  praliaiaarjr  Hall  ■aasareaeats.   Nhile  coadue- 
tlTltlas  aad  tharaoalectr ic  power  aeasureaents 
ara  .tin  soaaNhat  iacoacistaat.  the  carrier  coa- 
caatratioas  ealcalatad  froa  the  Hall  coafficieats 
hafa  iadicated  that  the  eoacantratioa  iacraases 
■ith  dapositioB  taaparatare.   Nobilities  appar- 
aatly  deeraasa  as  the  depositioa  taaparatare 
iacraases.   Atteapts  to  iaprove  sarfaca  features 
by  polishiag  have  coatiaaed.   Nhile  a  siagle- 
erystalllaa  fila  has  baea  aade  oa  such  a  surface 
the  processes  are  aot  as  yet  aufficieatly  re- 
predacible  la  regard  to  surface  features  and 
claaaliaass.   (Authar) 


AD-299  but  Dl».   25 

(TISTN/OON)  OTS  price  $1.60 

Virgiaia  last,  for  Scieatific  Research   Rick.«.rf 
EPITAXIAL  FILNS  OF  NETALS  AND  SEifcoSJ^cJjRS  •"• 
Progress  rapt.  ao.  7.  18  Nay-18  Aug  62 
f«  l^^i;  0-  Tiller  aad  Billy  N.  Sloop;. 
18  Aag  62   15p.  iacl.  illus.  table.  8  refs. 
(Coatract  OA  18-1 l9-sc-1 722) 

Uaclassified  report 

OESCBIPTMS,   •Geraaaiua.  .Se.iconductor ,. 
•Si.gle  crystals.  •Thia  filas  (Storage  de;ices) 
Ifl!  ?*"r;  ^•^'=*"  coapouads.  Fluorides.  K.  U 
affect.  Electrical  properties.  Electrical 
eoaductaace.  Surface  properties.  Electroa 
aicroscopy.  Crystal  structure.  Seaicoaducting 
rilas,  Epitaxial  growth. 

o^cirp'.f°?  *  *•  ^^°°  *  thickaes.  .ere  deposited 
oa  C1F2  at  taaperatures  of  500  aad  600  C  aad  at 
ayer.fl,  depositioa  rates  of  500  aad  1300  A/aia 
Filas  of  all  thickaesses  were  esseatially  siagie 
crystals.   Coatiaaity  iacreased  with  thickaess 
?'  r^f*!**"  ■**''""9'»  »•«•  'ilas  were  aot  uaifora 
1.  tkickaess.   A  kigh  rate  and  low  t.aperature 
iWlll.    •/"»*■»<•»».  -ore  parallel-sided  fila; 
.!!!!•     "*  *■'"  "*  "*«"  t"P«rature  produced 
a  aora  aggregated  structure  witk  greater  tkick- 
aess tariatioas.   Hall  aeasuraaeat.  iadicated  the 

to  tL  ?7t!\*  '?«'■*•'■  "■"■f-tioas  ia  tke  10 
to  tke  17th  to  10  to  tke  18tk  power  koles/sq   ca 
raage,  tke  coaceatratioa  dacreasiag  with  ia-' 

Tati:*;?  "»:  *^^«^""-   "•  -obiJity.  ciuu- 
latad  froa  the  coaductiTity  aad  carrier  coacea- 
tratioa. geaerally  iacreased  with  fil,  thickaess 


AD-299  558     OIt.   25 
(TISTP/NH)  OTS  price  $1.10 

Aerospace  Corp..  Los  Aageles,  Calif 

{Coatract  AF  0^(695)169) 

(SSO  TON  63-20)        Daclas.ified  report 

MSCRIPTORS.   •Structural  shells.  •Stresses 
^Elasticity.  •Partial  differeati;i  ijuat":^;. 


Ai)-299  56^     Oiv.   25 
(TISTN/OON)  OTS  price  $1.10 

Peansylvania  State  U. .  University  Park 
ENERGY  EXCHANGE  BETWEEN  GASES  AND  SOLIDS 
by  Henry  Nise.   Feb  63.  lOp. 


(Contract  Noar-362300.  ProJ.  NR  098  038) 
(Tecknical  rapt.  no.  SRI-I5-P)  ' 

Unclassified  report 

DESCRIPTORS:   .Solids.  .Gases.  •Adsorption. 
Energy.  Theory.  Surface  properties.  Platinui 

JxCni^'r  'K^^'i-  "•''"•  *'««"•  Nitrogi;; 
Oxygea.  Carboa  dioxide.  Heat  transfer. 


AD-299  571      Di».   2*5 
(TlSTP/NH)  OTS  price  $3.60 

laytkeoaCo.,  Naltkaa,  Nass. 

JlEtKTRKs"*"""^  '"  ''"«°='-«"RlC  AND  NONLINEAR 

5l."A,"'oo'"fi*'  •"•  "•  '*"'*»•'  "O  others. 
S-510?'       (Tecknical  note  ao.  3}  Rapt.  no. 

(Coatract  AF  30(602)2678.  Proj.  5519) 
(RADC  TDR  63-99)        U^lasiifJed  report 

DESCRIPTORS:   .Ferroelectric  crystals   "Elec- 
trjc  disckarges,  Strontiua  coapouads 
Tit. nates.  Diffusion.  Failure  (Neckaiics). 
Oxidation.  ' 


AD-299  578 
(TISTN/ODN) 


Div.   25 
OTS  price  $1. 
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Peaasylvaaia  State  U.,  Uaiversity  Park. 

APPROACH  TO  THE  STEADY  STATE  IN  CONPETITIVE- 

CONSECUTIVE  GAS  REACTIONS 

by  Howard  B.  P.l.er.   Feb'63.  Up.  illus. 

(Tecknical  rept.  no.  PSU-10-P) 

(Contrict    Nonr-362300.    Proj.    NR   098   038) 

Uaclassified    report 

DESCRIPTORS:      •Reaction   kinetics.    Pyrolysis 
Cheaical    reactions.    Cheaical    equilibriua. 
Orone.    Nitrogen    coapounds.    Oxides.    Cfclorlne 
coapounds.    Aaaonia.    Hydrogen    coapounds 
Broaides.    Sulfides.    Gases. 


AD-299   580  Di».       25 

(TISTN/ODN)    OTS    price    $2.60 

New  York   State   Coll.    of  Ceraaics      Alfred   U 
iBJs??rP0?!iT"^^    "^""''^    "''   "'"   *^    THEORETICAL 
by    Dae   Hyun   Ckung.    Josepk    J.    Swica,    aad 

NiUiaa   B.    Cr.ndall      15    Jaa   63.    lOp.    in„s. 

tables  (Rept.  ao.  5) 

(Graat  DA  31-12^-ARO  (D-23) ) 

(AROD  rept.  ao.  2891:5)   Uaclassified  report 

DESCRIPTORS:   •Nagnesiua  coapounds,  •Crystals 
Single  crystals.  Tkeory.  Density.  Def  oraal  ion.' 
crystal  structure.  Isotropisa.  Oxides 
Elasticity. 


AD-299  581      Oi?.   25 
(TISTP/WH)  OTS  price  $1.10 

Louisiana  State  U. .  Baton  Rouge. 

HALL  EFFECT  IN  BISNUTH  AND  LIQUID  HELIUN  STUDIES 

Final  rept..  1  Feb  6I-31  Jan  63. 

by  J.  N.  Reynolds.  31  Jan  63.  5p. 

Grant  DA-0RD-31-12i;-61-G76.  Proj.  TB2-0001) 
(AROD  rept.  ao.  1579:11)   Unclassified  report 

DESCRIPTORS:   •Hall  effect.  •Bisauth.  •Heliua 
•Electrons.  Liquefied  gases.  Transport 
properties. 
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AD-299   627  Di».      25,    9 

(TISTP/NH)    OTS   price   #1.60 

Foreign   Tech.    Div..    Air   Force    Systeas  |<toaaaad, 
Nright-Patterson    Air   Force   Base.    Ohio 
JOURNAL    OF    APPLIED    NECHANICS    AND   TECHHtCAL 
PHYSICS    (SELECTED    ARTICLES). 
25   Feb   63.    18p.       (Trans,    no.    FTD-TT-6;^ 
Zhuraal    Prikladaoy   Nekaaiki    i    Tekhnichii 
Fiilki.    No.    1,    pp.    15-19,    39-^3.    153, 

Unclassified    ret 


DESCRIPTORS:       •Hagaet  ohydrodynaai  cs  .1   •Fluid 
aechanics.    •Hydrodynaai cs .    Blunt    boq<es. 

AD-299    628  Div.       25 

(TISTN/BRN)    OTS    price    $1.60 


Foreign    Tech    Div..    Air   Force    Systeas    (fbaaand. 

Nright-Patterson    Air   Force    Base.    Ohio 

THE    EFFECT   OF    NIXING   OF    A   NATERIAL    IN    A    FLUID- 

IZED    BED   UPON   HEAT    TRANSFER    BETHEEN    A   (AS    AND 

PARTICLES. 

by  A.  P.  Baskakov.   1  Nar  63.  13p.   (Tkaas.  no. 

NCL-1289    froa    Russian    Periodical,    lazlenerno- 

Fizicheskiy  Zhuraal,    Vol.    3.    No.    9.    vf*    10-16, 

I960) 

Unclassified    rabort 


DESCRIPTORS:      •Materials.    Particles 
Nixtures.    Solids,    Heat    exchangers, 
ductivity.    Enthalpy,    Porosity.    Dens 
Heat   transfer. 


\D-299    633 
(TISTN/ODN) 


Div.       25.    U 
OTS    price    $1.60 


Foreign    Tech.    Div.,    Air   Force    Systeas    Coaaand, 

Nright-Patterson    Air   Force    Base.    Ohio 

DETERNINATION   OF    THE    OPTINUN   COHPOSITiON    OF 

GASEOUS   NIXTURES    CONTAINING    AN    EASILY    tONIZABLE 

ADDITIVE. 

by  E.  P.  Ziain  and  V.  A.  Popov.  8  Feb 

(Trans,  no.  FTD-TT-62-1893  froa  Zhura 

Prikladnoy  Nekhaniki  i  Tekhn< cheskoy 

BO.    3,    pp.    10-U,    1962) 

Unclassified 

DESCRIPTORS:  •Gases,  •Gas  ioniaati 
aination.  Ionization  potentials.  El 
Nixtures.  Potassiua.  Nitrogen.  Argo 
trical    conductance.    Additives. 

AD-299   635  Div.      25,    "/ 

(TISTP/NH)    OTS    price   11.60 


Foreign  Tech.  Div.,  Air  Force  Systeas 
Nright-Patterson  Air  Force  Base.  Ohio 
ON  THE  THEORY  OF  AN  ASYNCHRONOUS  NAGNt^ 
DYNANIC  GENERATOR  WITH  A  ROTATING  FlltP 
by  Ye.  I.  Yantovskiy  aad  I.  N.  Tolaae 
17p.  (Trans,  no.  FTD-TT-62-1797  froa 
Akadaaii  Nauk  SSI,  Otdelaaiya  Takkaic 
Nauk.  Eaergatlka  i  Avtoaatika,  No.  3, 
1962) 

Uaclassified   r 


DESCRIPTORS:       •Hagaetohy drody naaies 
•Geaerators . 

AD-299   6U  Div.      25,    30 

(TISTP/NH)    OTS    price    $1.10 

Foreign   Tech.    Div..    Air  Force   Systeas   ^oaaand, 

Nright-Patterson    Air   Force   Base.    Ohio 

NEN    INVESTIGATIONS   ON    THE    PHYSICS   OF   it)N 

TEMPERATURES. 

by    I.    N.    Khalatnikov.       12   Feb   63.    5p.       (Traas. 

no.    FTD-TT-62-1715    froa   Russian    Periodkcal, 

Vestnik    Akadeaiya   Nauk    SSSR.    No.    2.    p^^    111-112, 

1962) 

Uaclassified    rj^ort 

DESCRIPTORS:      •Cryogenics.    Superconductivity, 
Ant i ferroaagnet isa.    Syaposia. 


PHYSICS  -  Dlvisioii  25 
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AD-299  678     Div.   25,  17 
(TISTP/NH)  OTS  price  $21.00 

Foreign  Teck.  Div..  Air  Force  Systeas  Coaaand. 
Nright-Patterson  Air  Force  Base.  Ohio. 
OUTLINES  OF  THE  PHYSICS  OF  NETALS  (Ocherki  po 
Netallofiaike), 

by  B.  Ya.  Pines.   25  Feb  63,  371p.  incl.  illas. 
(Traas.  no.  FTD-TT-62-1355  froa  Isdatel'stvo 
Khar ' kovskogo  Ordena  Trudovogo  Krasnogo  Zhaaeni 
Gosudarstvennogo  Universiteta  ia.  A.  M.  Gor'kogo 
Khar'kov.  pp.  1-315.  1961) 

Unclassified  report 

DESCRIPTORS:   •Physics,  •Solid  state  physics, 
•Surface  tension.  Diffusion.  Recrystal li zation . 
Sintering,  Creep,  Failure,  Fatigue.  Adsorpt+ea , 
Alloys.  Netals. 
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/ 0-299  699     Div.   25 
vTISTP/JN)  OTS  price  $1.60 

Space  Sciences  Lab..  General  Electric  Co., 

Philadelphia,  Pa. 

INVESTIGATION  OF  NON-EQUILIBRIUH  IONIZATION  FOR 

NHO  ENERGY  CONVERSION. 

Quarterly  rept.  no.  U,    15  Dec  62-15  Nar  63, 

by  G.  N.  Sutton.   15  Mar  63.  9p.  illus. 

(Coatract  AF  33(657)8298.  Proj.  8173) 

Unclassified  report 

DESCRIPTORS:   •loaization,  •Hagnet ohydrodynaa- 
ics.  Teaperature.  Electric  fields.  Generators, 
Life  expectance.  Vapors,  Potassiua.  Argoa, 
Stabilization  systeas.  Energy  conversioa. 


Accoapl ishaent s  a 
and  applied  rosea 
prolonging  the  li 
(HHO)  energy  conv 
operating  teapera 
2000  K.  The  proc 
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ator  for  electric 
workiag  fluids  of 
directed  toward  t 
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(Author) 
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n  a  theoretical 
irected  toward 
net ohydrodynaaic 
ucing  the  necessary 
range  of  1000  - 
St  is  the  use  of 
d  in  the  NHO  gener- 

of  appropriate 
ork  at  present  is 
assiua  for  Rankine 

cesiua  for  study- 
e  break-down,  al- 
ble  to  gas 
auclear  reactors. 


AD-299  725     Div.   25 
(TISTN/OON)  OTS  price  $3.60 

Stanford  Researck  Inst..  Nealo  Park,  Calif. 
THE  DIFFUSION  OF  LEAD  IN  POTASSIUN  CHLORIDE, 
jy  F.  J.  Keneshea,  Jr.,  aad  N.  J.  Fredericks. 
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Divtsion  25  -  PHYSICS 

29  N»*  62.  35p.   (Sci««tific  r«pi .  ■•.  3;  SII 
rr»J.  ■•.  PAD-3225)  ' 

(Ctatract  Af  19(604)7231.  ProJ .  5620) 
(APCIL  63-15)  Daclaisifitd  report 

MSCIIPTOISi   •Potassiaa  coapoaadi.  *Oiffasioa 
•Slagle  cryatali.  loai.  Lead.  Vapon,  lapari- 
tiai.  Tkaory.  Sarfacaa.  Solid  ttata  physici. 

Chloridot.  Lead  eoapoaadi. 


AO-299   785  Dl».       25.    A 

(TISTI/OBN)    OTS  price   $1.60 

Harvard  U..  Caabridge.  Nais. 

THE  HICIOVAVE  SPECTIUH  AND  STMCTUM  OF  NSF 

by  Hilliaa  H.  Klrcbboff  aad  E.  ■riabt  Hilioii   Jr 

1962.  12p.  ilia*,  tablet. 

Oaclaisif led  report 

OeSCIIPTOISt   •Nitroaea  coapoaads.  "Sal  far 
ceapoaads.  *HolecBlar  stractare.  Cheaical 
boadi.  Silver  eoapoaadi.  lotatioa,  Tbeory. 
Flaeridea.  licrovave  spectroscopy. 


AO-299  786     Oiv.   25 
(TISTP/JP)  OTS  price  |2.60 

Harvard  U/.  Caabridge.  lass. 

TIME -INDEPENDENT  PEITDIBATION  THEOIY  BY  GAUGE 

TRANSFOtHATIONS. 

by  Jereay  I.  Vesher.  1962.  24p. 

Uaclassified  report   - 

OESCIlfTOtSi-  -Electroas.  •Pertarbat ioa  theory. 
Operators  (Hatheaat ics) ,  Paactioas.  Traas- 
foraatioBs  (Hatheaat ics) ,  Field  theory, 
fartial  differeatial  eqaatieas.  N-body  problea 
Hydrogea.  Nolecales.  Matrix  algebra.  Eaergy. 


AD-299  838     Oiv.   25,  i 
(TISTH/ODN)  OTS  price  $1.60 

■illiackredt  Cheaical  Lab.,  Harvard  0.,  Caabridae 

Mass. 

TKE  STIUCTOiE  OF  FORHALDOXIHE . 

by  Ira  Letiae.  1963,  11p.  iacl.  illes.  tables. 

2:  refs. 

(Speasored  by  Office  of  Naval  Research) 

Uaclassified  report 

DESCRIPTORS!   "Isotepes,  Cheaical  boads,  Holec- 
alar  stractare,  Hicrowave  spectroscopy,  Sya- 
thesis  (Cheaistry),  Microwave  freqaeacy, 
Oeaterated  coapoaads,  Molecalar  properties. 

The  aierowave  spectra  of  cis-CHDNOR,  traas-CHDNOH 
C(13)H2N0H.  CH2N(15)0H  aad  CH2H0(18)H  aere  as- 
ligaed.   Together  aith  the  resalts  of  previoas 
work  oa  the  aoraal  species  aad  CH2N00.  the  data 
give  the  folloaiag  plaaar  stractare  for  foraal- 
tVf^'*'    x*''^  laagths  ia  Aagstroas  CHeis-1.085, 
CH(traBs)-1.086,  C-N-1,276.  M0-1.i08,  OH-0.956; 
Bead  aaales;  H(cis)CN  121  dog.  aad  46  aia., 
M(traBs)CN115  deg.  aad  33  aia.,  CNO  110  deg.  aad 
U  aia.,  NOH  102  deg.  aad  A1  aia.   The  aost  sig- 
aifieaat  featare  of  the  stractare  is  the  differ- 
eace  betweea  eis  aad  traas  HCN  bead  eagles.   This 
•tilt'  of  the  aethyleae  groap  appears  to  be  too 
large  to  be  attribated  to  sterle  repalsioa.   The 
C-N  aad  N-0  bead  leagths  are  eoasisteat  with  the 
Schoaaker-SteveBSOB  relatlea  if  allowaace  for 
reseiaaee  is  aade.   (Aathor) 


AD-299  852        Div.   25,  U 
(TISTP/JW)  OTS  price  $1.60 

Foreiga  Tech.  Div.,  Air  Force  Systeas  Coaaaad 

Vright-PattersoB  Air  Force  Base,  Ohio. 

REPORTS  OF  THE  ACADEMY  OF  SCIENCE  OF  THE  USSR 

(SELECTED  ARTICLES), 

5  Mar  63,  1 7p.  iacl.  iUus.  tables,  17  refs. 

(Traas.  no.  FTD-TT-62-1795  froa  Deklady  Akadeaiy 

Naak  SSSR.  1U«5,  pp.  1022-1025,  1069-1072. 

1962) 

Uaclassified   report 

DESCRinORSi      aPlesaa    physics,    'Polyaers. 
Kiaetic    theory,    Stabil isat iea   systeas, 
TarbaleKce,    Catalysts. 


AD-299  857  Div.      25 

(TISTM/ODN)    OTS   price   $1.10 

Foreiga  Tech.    Div.,    Air  Force  Systeas   Coaaaad, 

Mright-Pattersea  Air   Force  Base,    Ohio. 

HEATING    OF   A    PUTE   AT   A    SHIFTING    HEAT    EXCHANGE 

SURFACE. 

by   E.    N.    Chakalev.      13   Feb  63,    9p.    iacl.    HIbs. 

8  refs.  (Trees,  ae.  FTD-TT-6B-1 770  froa  las- 

keaerBO-Fisickeskiy  ZkBrBal,l5U,  ff.    25-30, 

1962)  f 

ilassif  ieds^epert 


DESCRIPTORS:   •Tkeraedyaaaics,  Partial 
tflffereatial  eqaatioas,  Meltiag,  Sarfaces, 
Heat  exckaagers.  Heat  traasfer. 


AD-299  957     Div.   25 
(TISTP/JM)  OTS  iprice  $3.60 

lastitate  of  Eagiaeeriag  Researck,  U.  of  Calif. 

Berkeley. 

FINITE  TWISTING  AND  EXPANSION  OF  A  HOLE  IN  A 

RIGID/PLASTIC  PLATE, 

by  R.  P.  NordgroB  aad  P.  M.  Naghdi.   Feb  63, 

31p.   (Teehaical  rept .  ao.  19;  Series  131. 

Issae  19) 

(Coatract  Noar-22269,  froj.  NR  06i  436) 

Uaclassified  report 

DESCRIPTORS:   'Stresses.  Plasticity,  Flaid 
flea.  Shear  stresses,  Deforaatioa. 


AD-299  960     Oiv.   2J.  U 
(TISTM/ODN)  OTS  price  $1.10 

Natioaal  Cash  Register  Co..  Daytoa.  Ohio. 

RESEARCH  AND  INVESTIGATION  OF  CATHODOLUMINESCEMT 

PHOSPHOR  FILMS  PREPARED  BY  SOLUTION  SPRAYING. 

lateria  eagiaeoriag  rept.  ao.  2.  1  Oct  62- 

31  Jaa  63. 

by  M.  S.  Hall.   Feb  63.  7p.   (Rept.  ae. 

BPSNiJ  <->*((-$.*»$) 

(Coatract  AF  33(657)8985) 

Uaclassified  report 

DESCRIPTORS:   •Laaiaesceace.  ■Phosphoresceat 

aaterials.  Spectroscopy.  Ziac  coapoaads. 
Cadaiaa  coapoaads,  Taagstates.  Sulfides.  Sola- 
tioas.  Saaariaa.  Filas. 


aD-299  975     Div.   25 
(TISTM/OON)  OTS  price  $6.60 

Loaisiaaa  State  U.,  Batoa  Rouge. 

EFFECT  OF  PRESSURE  ON  THE  OSCILUTION- S  PERIOD 

IN  THE  ETTINGSHAUSEN-NERNST  EFFECT  IN  ZINC  AT 


HELIUM  TEMPERATURE. 

lateria  rept.  no.  3, 

by  R.  J.  Deck.  C.  G.  Greaier,  aad  J.  I 

Jaa  63.  62p. 

(Great  DA-0R0-31-12A-61-G76) 

(AROO  1579:10)         Uaclassified  r«( 

DESCRIPTORS:   •Ziac.  •Theraoe lect r ic 
Liquefied  gases.  Cryogeaics,  Hall  ef 
Heliua,  Hydrogea.  Solidified  gases, 
tioas,  BrillouiB  soaes.  Pressure,  E 
data.  Metallic  crystals.  Theory. 


AD-299  976     Oiv.   25 
(TISTP/JM)  OTS  price  $8.60 

AVCO  Marine  Electronics  Office,  New  L 
1962  SUMMARY  REPORT. 
Feb  63,  89p. 
(Contract  Noar-335300) 

Uaclassified  rt 


DESCRIPTORS:   •Souad  t raasaiss ioa , 
Noise,  Underwater  sound.  Acoustic  p 
Scatteriag,  Propagation. 


AD-299  978     Div.   25.  17 
(TISTM/AMS)  OTS  price  $7.60 

Virginia  last,  for  Scieatific  Researc 

EPITAXIAL  FILMS  OF  METALS  AND  SEMICONDUCTORS 

Progress  rept.  no.  8  (Final)  for  18  A 

by.  Calvia  0.  Tiller  aad  Billy  H.  Sloo 

13  Nov  62.  74p. 

(Coatract  OA  18-1 19-SC-1722) 

Uaclassified  r 


DESCR 
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teape 
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IPTORS:   aEpitaxial  growth,  'S 

•Ceraaaiua.  Filas.  Metals,  Se 
rical  properties.  Low-pressure 
ratioa.  Coadeasat ioa .  Silver,  heaperature 

Heat  treataeat.  Crystal  strucikire.  Me 
cal  properties.  Sodiaa  coapouajils.  Chlo- 
,  Magnesiua  coapounds,  Oxides,  "' 
ce  properties.  Microstructure , 
rature.  Calciaa  coapoaads.  Opt 
s.  Maaafactariag  aethods.  Hall 
als.  Metal  filas. 
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AD-299   983  Div.      25 

(TISTM/SJR)    OTS   price    $6.60 

RCA  Defease   Electroaic   Products,    Caa^aa,    N.    J. 

SUPERCONDUCTIVITY    IN    METALS   AND   ALLOl(l> 

Final  rept..  8  Nov  61-7  Nov  62. 

by  N.  H.  Cherry.  G.  D.  Cody  aad  othe4l-   Feb  63. 

60p.  , 

(Coatrac*  AF  33(657)7733.  ProJ.  7371. 

(ASD  TDR>(>^-1111)      Uaclassified  ^^pert 


DESCRIPTORS:   •Sapercoadact ivity . 
alloys.  Tia.  ladiaa.  Tia  alloys.  G4 
alloys.  Silicides.  Galliaa  alloys 


teaperatare,  Resistaace  (Electrica 
teaperature  research,  Cryogeaics,  i 
tices,  Qaeackiag  (lakibit ioa) ,  Tke 
ductivity,  Soleaoids,  Taaael  diode 
al  leys. 


AD-299  993     Oiv.   25.  20 
(TISTP/FBH)  OTS  price  $7.60 

Brandeis  U..  Maltkaa,  Mass. 

PROPERTIES  OF  VERTEX  FUNCTIONS  IN  STi<$NG 


f aaadiaa 
^aaaiaa 
Traasit ioa 
).  Low- 
rystal  lat- 
r»Bl  coa- 
Niobiaa 


INTERACTIONS. 

Doctoral  tbesis, 

by  Sudesk  Bose.  Jaa  63.  75p. 

(Contract  Nonr-167'^03) 

.,   Unclassified  report 

DESCRIPTORS:   aPerturbat ioa  tkeory.  •Quantua 
statistics,  lategration,  Matheaatical  analysis. 
Parity,  Nuclear  spins.  Magnetic  aoaents.  Proton 
scatteriag,  Hyperons,  Pions,  Mass-energy  re- 
lation, N-body  problea.  Matrix  algebra. 
Photons 


AD-299  997      Div.   25 
(TISTP/MH)  OTS  price  $12.50 

Carlyle  BartoB  Lab..  Johas  Hopkins  U.. 

Baltiaore.  Md. 

CROSS  RELAXATION  IN  NON-ZEEMAN  SPIN  SYSTEMS, 

jy  Jan  M.  Minkowski.   Feb  63.  179p.   (Technical 

rept.  no.  AF-IOl) 

(Contract  AF  33(616)6753) 

Unclassified  report 

DESCRIPTORS:   *Spin,  •Paraaagnet ic  aaterials. 
Relaxation  tiae.  Nuclear  spins.  Nuclear 
aoaents.  Perturbatioa  tkeory.  Charged  parti- 

''IXS.   lOBS. 


AD-299  998     Div.   25 
(TISTP/MH)  OTS  price  $3.60 

Cruft  Lab. ,. Harvard  U..  Caabridge.  Mass. 
RADIATION  FROM  A  UNIFORMLY  MOVING  CHARGE  IN  AN 
ANISOTROPIC  PLASMA.  ^ 

by  H.  S.  Taaa  aad  S.  R.  Seskadri.   27>  Dec  62, 
29p.  lllas.   (Teckaical  rept.  bo.  389) 
(Coatract  Nonr-186632,  Proj.  NR  371  016) 

Unclassified  report 


^ 


DESCRIPTORS:   aPlasaa  physics.  "Elect roaagaet Ic 
fields.  Charged  particles.  Velocity,  Cereokov 
radlailOB.  Propagatioa,  Spacecraft,  Electro- 


waves 


aagae 


AD-400  243  .^^Div.   25,  15 
(TISTP/MH)  OTS  price  $2,60 

Parke  Matheaatical  Labs.,  lac,  Carlisle,  Mass. 

MATHEMATICAL  METHODS  IN  TRANSDUCER  FIELD  THEORY: 

THE  FINITE  CYLINDER. 

Fiaal  rept., 

by  N.  6.  Parke,  III  aad  H.  Hilliaas,  Jr.  Dec  62, 

1v. 

(Coatract  NU0(70024)-72788B) 

Uaclassified  report 

DESCRIPTORS:   •Traasdaeers,  "Soaad  geaerators, 
•Souad  sigaals,  •Soand,  •Vibratioa,  Special 
faactioas,  Cyliadrical  bodies.  Field  theory. 
Sources,  Eqaatioas,  Haraoaic  aaalysls. 


AD-400  244     Oitr.   25 
(TISTP/MH)  OTS  price  $1.60 

Mlchigaa  State  U. .  East  Laaslag. 
FIELD  EMISSION  IN  A  MAGNETIC  FIELD, 
by  F.  J.  Blatt.   1962,  15p. 
(Coatract  AF  49(638)70) 

UBcIassified  report 


DESCRIPTORS:   "Field  eaissioa.   -. 
rents,  Traasport  properties,  iih 11 
Electron  deasity,  Hagaetic  fields. 


•Electric  car- 
effect, 
Osciilatiea. 


Division  25  -  PHYSICS 

AD-iOO  253      01».   25 
(TISTl/OOH)  OTS  prict  $10.10 

IittltBtt  of  CiiglRceriig  R«t*arcii,  U.  of  Calif., 

TIANSUNT  STiESS  DISTRIBDTION  IN  A  RAPIDLY  HEATED 

by  A.  L.  Aji.tii.   U  F.b  63.  121p.   (Tech.ie.l 
r«pt.  ae.  HE-150-210;  Serltf  no.  128-11) 

Oaclattificd  report 

DBSCRIPTOftSt   -Rodi,  •Stretsei.  Heatina.  Co.t- 
ii«i.  Photoela.tlcity.  Matkeaatical  aaalytis. 
Tkaary,  Toit  •qaipBcnt.  Di str ibat ioa . 

AD-^00  261      Dl».   25 
(TISTF/IH)  OTS  price  $5.60 

laititate  of  Bagiaeeriag  Research,  D.  of  Calif., 

SrSTBl"""'"*'^  COHVERTER  POVERED  PLASMA  GENERATOR 

■aiter'i  thetii, 

by  Robert  Eageae  Clcgli.  25  Jaa  C:,  ^6p.  (Teeb- 

■Ical  rept.  ao.  HE-150-209) 

(Spoisored  by  tbe  Lawreace  Radiatloa  Lab..  U.  of 

calif.,  Llveraore)     Daclajiified  report 

OISCRIPTOISi  .Pla..a  pby.ics.  -Power  ,«pplle, 
•Geaerators.  •Electric  arci.  •High  te.peratare 
research.  Direct  carreat.  Gas  ioaiaatioa. 

AD-400  279     Di».   25 
(TISTB/ODN)  OTS  price  $3.60 

Motorola  lac.  Phoenix,  Ariz. 

RESEARCH  AND  DEVELOPMENT  FOR  SORFACE  PROTECTION 

FOR  SILICON  DEVICES. 

Seieatlfie  rept.  ao.  3,  15  Jaae-U  Sep  62, 

oJt  62   33°"'''*''  "'  ^'    ^•**^»  •■"*  «»•••'»• 

f««."A5  AF  19(60^)8358,  Proj.  5621) 
(AFCIL  63-21)  Oaclassified  report 

DESCRIPTORS:   •Se-icoadactor  devices.  •Silicon 
Electric  poteatial.  Surfaces,  Electrical 
properties.  SilicoB  co.poands.  Oxides.  Oxygen. 
Oxidiaers,  Solatioas,  Eacapsalat ion ,  Oxidation 
■•t.rials.  Tbia  fil.s  (Storage  derives),       ' 
Thiekaess,  Crystals,  Temperature.  Glass. 
Resistaace  (Electrical).  Fii.,,  Coatingi, 
Seaicoadactiag  fil.s.  Colors. 

AD-^00  282      DiT.   25 
(TISTM/OON)  OTS  price  $2.60 

Staaford  0.,  Calif. 

5SSm 'SLSr„\"i^"*'-'-"  CIRCULAR  CYLINDRICAL 
SHELL  HEATED  ALONG  AN  AXIAL  STRIP 

by  Nicholas  J.  Hoff.  Chi-Chaag  Chao.  and 

SSJa'e'r  u;;'"'-   ^•"^2.  16p.  illus.   (Rept.no. 

(Great  AF-AFOSB-62-I46) 

Oaclassified  report 

DESCRIPTORS,   •Cyliadrieal  bodies.  •Structural 
•hells.  Stresses.  Tkeraal  stresses.  Heat, 
■•trix  alaehra,  Heatiag,  Stability. 

AO-^00  283     Di».   25,  7 
(IISIP/JM)  OTS  price  $1.60 

Allegkeay  Ludlaa  Steel  Corp..  Brackearidoe   P> 

"^LORATORY  ENERGY  CONVERSION  STUDY  SfPhStoJ 

THEIH IONICS . 

Oaarterly  teckaical  progress  rept.  ao.  2 

by  M.  D.  Gibboas.  Feb  63.  lip.  (Rept.  ao!  R-635) 

(Coatraet  AF  33(657)9202,  ProJ .  8173) 

Uaelaasif led  report 

DESCRIPTORS,   •Pkotoas.  Gas  ioaiaatioa.  Gas 
disckarges.  Cesiua,  Photoaaclear  reactioas 
Tkeraioaic  ealssioa.  -«i*«o«s. 
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AD-iOO  28A      Di».   25 
(TISTM/ODN)  OTS  price  $7.60 

Neidlinger.  Paul,  New  York. 

rvf^y^"*^^®"^  °^  *N  ELASTIC  CIRCULAR 
CYLINDRICAL  BODY  OF  FINITE  LENGTH  SUBMERGED  IN  AN 

pSnrfn.^,S  '''■"''•   ''*"  "  -  COMPUTATIONAL 

PROCEDURES  AND  NUMERICAL  EXAMPLE, 

by  Melvia  L.  Baroa  aad  Alva  T.  Mattkews. 

Jaa  63,  73p.   (Teckaical  rept.  ao.  2) 
(Coatraet  Noar-3^5^00.  ProJ.  NR  06^  ^6^) 

Oaclassified  report 

DESCRIPTORS,   •Cylindrical  bodies,  -Acoustics, 
Hydrostatic  pressure.  Theory.  Elastic  shells, 
Siaultaneoas  equations.  Equations.  Fluid 
■echaaics,  Vibratloa.  Fluids. 

AO-^00  287     Div.   25 
(TISTM/ODN)  OTS  price  $2.60 

Lear  Siegler.  lac,  Saata  Moaica.  Calif 
SEMICONDUCTOR  THIN  FILMS.  '-■m. 

'"""f  ^i  "Pt-  "••  -4.  1  Aag-31  Oct  62, 

?2p   nilr"'  *"**  '-'"•"'*  "•  "•■•»•   31  Oct  62. 

(Coatraet  AF  33(657)7623) 

Uaclassified  report 

DESCRIPTORS,   •Se.icoaduct i ag  fil.s.  •Thin 
fil.s  (Storage  devices).  Galliu.  co.pounds. 
Arsenides.  Silicoa  co.pouads.  Berylliu.  coa- 
pounds   Oxides.  Carbides.  Electroa  aicros- 
copy.  Silicoa. 

AD-^00  319     Div.   25.  i 
(TISTP/MH)  OTS  price  $^.60 

Mefs.ann  Inst.  (Israel) 

LlN?r  ^^    P^SSURE-INDUCED  SHIFTS  OF  INFRARED 

Aanual  su.nary  rept.  i, 

by  A.  Ben-Reuven.   Feb'63.  ilp.  incl.  illus. 

tables.  33  refs. 

(Coatraet  AF  61(052)388) 

(AFCRL  63-^30)         Unclassified  report 

DESCRIPTORS:   •Molecular  propertiea.  •Molecular 
spectroscopy.  •Absorptioa.  •Gases,  ispect" 

tlM?,!''^-  "I!!!'"  «'**-P  «'»"•  Electroa 
i«S!i  ir*i  f"^"'""-  Hydrogen.  (Ju.atu. 
■echanics.  Molecular  rotation.  Infrared 
•pectroscopy.  Pressure. 

IhlJtr^J*??^  interprel.clon  of  pressure-induced 
sSJnt  J  J  !"  i"  '"•  »i«>"tion-rotation  ab- 
•orption  bands  of  gaseous  HC1  pressuriied  by 
noble  gases  is  presented.   (Author) 

AD-AOO  327     Div.   25 
(TISTA/FRL)  OTS  price  $1.60 

IIm  "*"*^*  Cc.and.  Redstone  Arsenal.  Hunts- 

*AAAP*    AXfl« 

r"ri.5icr"  STATE-LATTICE  INTERACTION  OF  THE 
r —CENTER , 

by  R   A.  Sh.tas.   28  Feb  63,  13p.  iacl.  iUus. 
21  refs.   (Rept.  no.  RR-TR-63-1) 
(DA  ProJ.  51 6-01 -00^) 

Oaclassified  report 

DESCRIPTORS:   •Masers.  Crystal  lattice  de- 
fects. Theory.  Energy.  Excitation.  Color 
centers.  Phonons,  Photons.  Crystal  lattices 
Ato.ic  energy  levels.  Optical  propert'es. 

After  an  initial  dlscussioa  of  the  i.portance  of 
phonon  processes  in  optical  .aser  research,  a 
brief  survey  of  photoa  and  phoaoa  transitions 
!!  r!   *x!*  •«*»"'«>"  of  the  F-ceater  is  pre- 
seated.   The  existeace  of  .etastable  excited  F- 
states  is  postalated  to  accoaat  for  a  loager  tkaa 


predicted  lifeti.e  of  tke  excited  F-'sta 
frared  quencking,  pkotoconduct i vi ty  and 
tioa  .odulation  experi.ents  are  outlinea, 
purpose  of  testing  tke  .etastable  state'' 
hypothesis.   (Autkor) 


s.   In- 
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AD-iOO  3il0      Div.   25 
(TISTM/ODN)  OTS  price  $^.60 

Princeton  U. .  N.  J. 

INTERMOLECULAR  POTENTIAL  IN  SOLID  METHAfjl 

INFLUENCE  ON  THE  VIBRATIONAL  SPECTRUM  AM 

CRYSTAL  STRUCTURE. 

by  S.  Ki.el.  A.  Ron.  and  D.  F.  Hornig. 

17p.  illus.  tables   (Technical  rept.  no 

(Contract  Nonr-185827.  ProJ.  NR-OU-203) 

Uaclassified  repent 


DESCRIPTORS:  •Solidified  gases.  Che.i 
bonds.  Theory,  Oeuterated  co.pouads,  "' 
algebra.  Low-t e.perature  research,  Fr 
shift.  Crystal  structure. 
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AD-^00  3-i6     Div.   25.  U 
(TISTM/ODN)  OTS  price  $2.60 

Bausch  aad  Lo.b,  Inc.,  Rochester,  N. 

INFRARED  COATING  STUDIES. 

Final  rept.,  15  Nov  62-15  Feb  63, 

by  T.  P.  Martin.  J.  D.  Masso  and  A.  I 

15  Feb  63,  1v.  iBcl.  illus)  table. 

(Contract  DA  ^it-009-eng-A954.  ProJ.  8F23-|l 

Unclassified  repor|t 

DESCRIPTORS:  "Infrared  fil.s.  •Lithia 
co.pounds,  I. purities.  Glass,  Bariu.  c 
pounds.  Oxides.  Titaaates.  Titaniu.  co_ 
pounds.  Zirconiu.  co.pounds.  Lead  co.po 
Sulfides,  Fil.s,  X-ray  diffraction  anal 
Crystals.  Minerals.  Boron  co.pounds,  Ni 
MeasurefieBt.  Scattering,  Materials. 

Section  I  of  this  report  represents  a  con 
tion  of  the  survey  of  infrared  reflectanc 
particular,  the  effect  of  i. purities  on  t 
frared  reflectance  of  pressed  .aterials  i 
•erved.  The  second  section  reports  so.e 
results  of  aa  iavestigat ioa  of  the  proper 
of  LiF  thia  fil.  chips.  A  brief  su..ary 
activities  pursBed  duriag  this  contract  1 
eluded  at  tke  end  of  tke  report.   (Autkor 
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AD-^00  ^59     Div.   25 
(TISTP/MH)  OTS  price  $10.50 

^!.^2i**"*'*"*"^  Nucleonics,  San  Ra.on.  Calif 

INVESTIGATION  OF  ELECTRODELESS  PULSED  PLASMA 

PROPULSION. 

Final  rept.,  July  61-Nov  62  on  Electrical 

Propulsion  Teeknology. 

-{o^*  ?•  ''''*^*'  °-  C-  Gates  and  otkers.  Feb  63 
132p.  (Rept.  no.  AN-759) 

(Contract  AF  33(616)8331,  ProJ.  3U1 ) 

(ASD  TOR  62-1105)       Unclassified  report 

DESCRIPTORS:   .Pias.a  physics.  "Space  propul- 

sion.  •Electro.agnetic  fields,  Traas.issioa 

lines,  Electrical  conductance.  Density 
Velocity.  Acceleration. 


,  CMcago,  111. 
INNrtUj  IN  HARD 
FRICTION  STUDII 


AD-^00  ^72     Div.   25.  U 
(TISTM/AMS)  OTS  price  $2.25 

Ar.our  Research  Foundation 

DISLOCATION  MOBILITY  AND  PIT 

MATERIALS  THROUGH  INTERNAL  FRICTION  STUDIES 

Final  rept..  1  Apr  61-31  Mar  62  on  Refractory 

Inorganic  Non.etallic  Materials. 

by  P.  D.  Southgate.   Feb  63,  88p. 

(Contract  AF  33(616)8132.  ProJ.  7350) 

(ASD  TDR  62-431)        Unclassified  report 

DESCRIPTORS:   •Internal  friction.  •Silicon 
Da.piBg,  Elasticity.  Creep,  Fatigue  (Mechanics) 
Fracture  (Mechanics).  Che. leal  bonds.  Crystal 
lattice  defects.  Single  crystals.  Silicon 
co.pounds.  Carbides.  Zinc  co.pounds.  Oxides 
Test  .ethods.  I.purities,  Theory.  Mathe.atical 
.odel.  Shear  stresses,  li.e,  Tc.pcrature, 
Molecular  structure.  Crystal  structure.  High 
te.perature  research. 

AD-i;00  494      Div.   25 
(TISTM/ODN)  OTS  price  $7.60 

Colorado  U..  Boulder. 

MILLIMETER  WAVE  TRANSITIONS  FOR  FREQUENCY 
CONTROL.   SURFACE  IONIZATION  OF  LITHIUM  FLUORIDE 
AND  THALLIUM  ON  TUNGSTEN,  RHENIUM.  AND  PLATINUM 
SURFACES. 

Special  technical  progress  rept.  no.  1  for 
■ar  63, 

by  Svein  G.  Aadresea.  Mar  63,  67p. 
(Contract  DA-36-039-SC-87277,  ProJ.  3A99-15-001) 

Unclassified  report 

DESCRIPTORS:   •Lithiu.  co.pounds.  •Thalliu. 
•Tungsten.  'Rheniu.,  •Platinu.,  Molecular  bea.s 
Low-pressure  research,  Lithiu..  Measure.ent. 
Vapor  pressure,  Nork  functions.  Ions,  Adsorp- 
tion, Theory,  Crystals,  Ionic  current. 
Fluorides,  loBlaation,  Surfaces. 

AD-400  501      Div.   25,  17 
(TISTM/AMS)  OTS  price  $1.60 

Foreign  Tech.  Div.,  Air  Force  Syste.s  Co..and, 
Mright-Patterson  Air  Force  Base,  Ohio 
KINETIC  AND  GEOMETRIC  CHARACTERISTICS  OF 
MARTENSITE  CONVERSION  IN  AN  IRON-NICKEL-MANGANIC 
ALLOY. 

by  M.  Ye.  Blanter  aad  P.  V.  Novichkov.   18  Feb  63, 
13p.   (Traas.  ao.  FTD-TT-62-1760  fro.  Russiaa 
Periodical,  Metallovedealye  1  Ter.lcheskaya 
Obrabetka  Metallov,  ao.  11,  pp.  12-19,  1961) 

Uaclassified  report 

DESCRIPTORS:   •Marteasite,  -Phase  studies. 
Iron  alloys.  Nickel  alloys.  Maagaaese  alloys. 
Mathe.atical  .odels,  Mathe.atical  aaalysls. 
Traasfor.atioas,  Traasltloa  te.perature,  Te.- 
perature, Heat  treat.eat,  Queachiag  (Cooliag), 
Crystals,  Grala  straetnres  (Metallurgy). 
Crystal  growth,  NBCleatioa,  Expari.eatal  data. 
Theory,  Ti.e. 
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KD-I,^-    5    2  Di».      25 

(TISTB/OON)    OTS    prlet  $1.60 

rortiga  T«cli.    Dl»..    Air   F»rc«   Sytteat  Co«»««d. 
■rtglit-Pttl«rioi   Air   Fore*  B«i*.    Ohio 
ENGINEEtING   FOR    YOUTH    (SELECTED   ARTICLES). 
28   rob  63.    9p.    (Tr.oi.    -o.    FTD-TT-62-1713   fro- 
lot>iao   Poriodlcol.    Tekhoika   Bolodexhi.    »ol.    26. 

Nr.  4.  pp.  5-7.  1958) 

'  •^•^  Uaclatflfied  report 

DESCRIFTORSt   •SHporcoadactiTily .  Theory. 


A0-40C  505 
(TISTB/ABS) 


Oi«.   25.  17 
OTS  price  $1.10 


Foreiga  Tech.  Di»..  Air  Force  Syite.t  CoMand . 

■riaht-PatteriOB  Air  Force  Baie.  Ohio. 

TO  DETERHINE  THE  KWtGX    OF  FORMATION  OF 

VACANCIES  IN  SILVER. 

b,  0.  ■.  Otchareako.   23  Feb  63.  ^P-   (Trans,  no. 

FTD-TT-fc3-124;  fro«  Ukraiaiaa  Periodical. 

Ukraiaskiy  Fitichaiy  Zkwraal.  tol.  6.  ao.  1. 

PD.  139-UO.  1961) 

^^-      '        *  •  Uaclastified  report 

OeSCRIPTORSi   •Sil»er.  Gold.  Aln.iaa-.  Copper. 
Q.e.chiag  vCooUag).  Re.i.taace  ^E»"»^'"'  :  . 
Platiaa.   Heat  of  for.aiioa.  Heal  of  actitatioa 
Diffasioa.  Thermal  diffuiioa.  Oxygen,  Heal 
treatiag.  Traaaport  properties. 

AD-^00  509     Di».   25 
(TISTP/JM)  OTS  price  11.60 

Foreiga  Tech.  Div.,  Air  Force  Systeas  Coaaand. 

Iright-PattersoB  Air  Force  Baie.  Ohio.     ^,^„., 

GYROSCOPE  DRIFT  CAUSED  BY  FRICTION  OF  THE  GIIIBAL 

BEARINGS  AND  REDUCTION  OF  THIS  DRIFT  BY  THE  USE 

OF  ROTATING  BEARINGS, 

by  Ye.  M.  Rodioaov.   4  ■•r  63.  17p.   (Traai.  ao. 

rrO-TT-62-1t»00  froa  Rassiaa  Book,  Nekotoryye 

Voprosy  Sotreaeaaoy  Tekhaologil  Pr  Iborost roy- 

eaiya,  Trudy.  laslitata.  Oborongiz,  Boscow. 

Nr.  52.  PP-  33-U,  1961) 

Unclassified  report 

DESCRIPTORS:   •Gyroscopes,  Giabals.  Friction, 
Gyro  stabiliiers.  Bearings,  Stabi 1 isat ioa. 
Drift. 


AD-^OC    520 


Dl».       25.    15 


TlSTF/«:    OTS*price   17.60 


Coaaand 


AD-400  529     Dl».   25.  10.  U 
(TISTB/ODN)  OTS  price  $1.60 

Foreign  Tech.  Di».,  Air  Force  Systeas  Coaaand. 
Hright-Patterson  Air  Force  Base.  Ohio. 
JOURNAL  OF  ENGINEERING  PHYSICS  (SELECTED 

ARTICLES) .  ,    »„.  , 

5  Mar  63.  I6p.  (Trans,  no.  FTD-TT-62-180A  froa 
Russian  Periodical.  Inaheaerao-Fiticheskiy 
Shurnal.  »ol.  5.  Nr .  7.  pp.  18-22.  28-33.  1962) 

Uaclassified  report 

DESCRIPTORS:   'Theraal  insulation.  'Flaaes. 
Diffusion,  Gasoline,  Air,  Coabustion,  Strac- 
tures.  Surfaces.  Heat.  Copper,  Steel,  Heat 
exchangers.  Heat  transfer.  Stability. 


AD-400  533     Di».   25 
aiSTP/GRW)  OTS  price  $1.60 

Foreign  Tech.  Di»..  Air  Force  Sysieas  Coaaand. 
■rinht-Patterson  Air  Force  Base.  Ohio. 
55  t5e  K?JetIcS  OF  DISRUPTING  SUPERCONDUCTIVITY 
BY  A  VARIABLE  FIELD.  ,,  c  k  *,i 

bv  I.  ■.  Llfshits  aad  F.  I.  Tsikovich.   U  Feb  63. 
18p    (Traas.  no.  FTD-TT-62-1716;  froa  Russiaa 
Book.  Uchenyye  Zapiski.  Vol.  U.    Trudy 
Fiiicheskogo  Otdeleniya  F ixiko-Baieaat icheskogo 
Fakul'teia  a«datel'stvo  "•••'•  ^"•!|'y. 
Uni»ersiteta) .  »ol.  t,    pp.  45-57.  1955; 

Uaclassified  report 

DESCRIPTORS:   •Superconductivity.  •Partial 
differential  equations.  Magnetic  f>e»a»- 
Cyliadrical  bodies.  Relaxatioa  tiae.  Dynaaics. 


AD-400  554      Di'-   ^5.  9 
ITISTP/JW)  OTS  price  $1.60 

Foreign  Tech.  Div..  Air  Force  Systeas  Coaaand. 

Wright-Patterson  Air  Force  Base.  Ohio. 

THEORY  OF  SUPERCONDUCTIVITY. 

by  N.  N.  Bogolyubo*.  13  Feb  63.  Up-  (^raas.  ao. 

FTD-TT-62-17U  froa  Russian  Periodical.  Nauka 

I  Zhiia'.  Nr.  8.  pp.  17-20.  1958] 

Uaclassified  report 

DESCRIPTORS:   •Superconductivity.  Bagneiic 
properties.  Electrical  conductance.  Theory. 


Foreiga  Tech.  Di»..  Air  Force  Systeas 
■riflht-Patterson  Air  Force  Base,  Ohio. 
STRENGTH  OF  AERONAUTICAL  STRUCTURES  vSELECTED 

n^lat^63   70p.   araas.  ao.  FTD-TT-62-1652  froa 
Russiaa  Booh.  Prochaosf  Aviatsionaykh  Konstruk- 
tsiy   Trudy.  Aviatsioaayy  lastitat,  Oborongia. 
■osk*a,  pp.  19-56.  110-132.  1960) 

Uaclassified  report 

DESCRIPTORS:  •Conical  bodies.  Surfaces. 

Differeatial  eqaations.  Stresses.  Analysis 

of  variance. 

AD-4CC  521  Di».   25.  1 

(TISTP/JB)  OTS  price  14.60 

Foreign  Tech.  Di»..  Air  Fore*  Systeas  Coaaaad. 

Wriaht-Pattersoa  Air  Force  Bas*.  Ohio. 

NEWS  OF  SCHOOLS  OF  HIGHER  EDUCATION.   AERONAUTICAL 

ENGINEERING  (SELECTED  ARTICLES) ■  ,  ,  , 

^    Mar  63.  4lp,   :Trans.  no.  FTD-TT- 62-1 644  froa 

Russiaa  Porlodle.l.  Ii»*stlya  Vysshlkh  Ueh*baykh 

Zavedealy   A»latsl*aa*ya  Tekhalka,  No.  2,  pp. 

65-7^    113-133.    138-151.    1962) 

Uaelasslflod   r*port 

DESCRIPTORS:      •Cyliadrical    bodies,    Teaperatur*. 
Deflection,    Tarblaoa,    Turbojet    engines. 
Stability. 


AD-400    561 
(TISTP/TL) 


OTS 


Div. 
price 


2; 
•4.6C 


Naval    Ordnance    Lab.,    Mhite  Oak,    Hd. 
UNRESOLVED    FINE    STRUCTURE    OF    THE    NITRIC    OXIDE 
GAHMA   0-0    BAND    FOR    THE    DETERMINATION   OF   TEMPER- 

iy"SUld    Levlne.      18    June   62.    22p.    lllus.    tables, 

(NOLTR  rept.  ao.  62-65) 

Unclassified  report 

DESCRirrORS:   "Shock  tubes,  •Nitrogen  com- 
pounds. •Oxides.  •Band  spectrua.  •Dlatoalc 
aolecules,  Teaperature.  Electron  transition. 
Molecular  rotation.  Nuclear  aodels.  Molecular 
structure,  Molecular  properties.  Absorption, 
Atoalc  orbltals.  Selection  rules.  Atoalc 
energy  levels.  Hydrogen.  Theraocouples . 
Intensity,  Matrix  algebra.  Nuclear  aagnetle 
aoaents.  Discharge  tubes.  Tests.  Theory. 


AD-400  565     Div.   25 
(TISTP/TL)  OTS  price  $1.60 

Theoretical  Chealatry  last..  U.  of  Mlscoasin, 

COMPARISON  OF  THE  HAKTREE-FOCK  ORBITAL  KITH 
THE  FIRST  NATURAL  SPIN  ORBITAL  FOR  TMO-ELiCTRON 


SYSTEMS, 

by  George  V.  Nazaroff  and  Joseph  0.  Hlr 
25  Mar  63.  14p.  (Rept.  no.  mS-TCI-12 
(Coatract  AF  33(657)7311;  Great  NsG-275 

Uaclassified  re 


Kchfelder. 

eries  3) 
■162(4180)) 
t 


pir 


DESCRIPTORS:  •Quaatua  aeehaaics,  •El 
'Atoalc  orbltals,  Hellua,  Hydrogea, 
properties.  Atoalc  energy  levels,  D 
equations.  Series,  Integral  equations 
algebra.  Operators  (Matheaat ics) ,  Di 
equations,  Atoas,  Molecules,  Perturba 
theory. 


actroas, 
oaic 
reace 
Matrix 
lerentlal 
Lioa 


At. 
ffle 
s ,, 

f<1' 


AD-400  602      Div.   25,  8 
(TISTM/ODN)   OTS  price  $4.60 

Inland  Testing  Labs.,  Dayton,  Ohio. 

QUARTZ  CRYSTAL  RELIABILITY  STUDIES. 

quarterly  rept.,  5  Oct  62  to  5  Jan  63, 

by  Carleton  E.  Jones.   5  Jan  63,  45p.  l|llat. 

tables. 

(Contract  DA  36-039  se-89l9'>) 

Unclassified  rep^t 

escriptors:   •Quarts,  •Crystal  oscl  1  lh|tor  s  , 
Storage,  Frequency,  Crystals,  VlbratHn, 
Shock  (Mechanics),  Salts,  Sea  water,  Fire- 
quency  aodulation.  Reliability,  Tests 


o  Is 


Testing  of  crystals  for  use  in  reliabil 
and  the  developaent  of  the  reliability 
prograa  and  data  are  reported.   Inclndedl 
frequency  change  data  for  various  peri 
test  tlae,  up  to  a  aaxlaua  of  2000  hour 
(Author) 

AD-400  614      DIt.   25 
(TISTP/WH)  OTS  price  $3.60 


Harry  Dlaaoad  Labs.,  Mashlngtoa,  D.  C. 

ANGULAR  MOMENTUM  STATES, 

by  Nick  Karaylaals  and  Clyde  A.  Morrlso 

8  Mar  63.  40p.  Inel.  illas.  tables,  ref 

(Rept.  ao.  TR-1111) 

(ProJ.  DA-597-01-006) 

Uaclassified  repblrt 


ity  study, 
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DESCRIPTORS:   •Quaatua  aechanlcs,  •Cr 
structure,  •Nuclear  splas,  •Field  th 
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AD-400  625     Div.   25 
(TISTP/MH)  OTS  price  $9.60 

Laboratory  for  Insulation  Research,  Nas^l  Inst. 

of  Tech. ,  Caabr idge. 

MAGNETIC  LOSS  PHENOMENA  IN  FERROMAGNETK 

MATERIALS. 

F  ina 1  rept . , 

by  D.  J.  Epstein,  N.  G.  Anaatha  and  oth^fs. 

July  62,  108p.  iacl.  Illas.  tables,  ref 

(Coatract  AF  19(604)5482,  ProJ.  5620) 

(AFCRL  62-553)         Unclassified  rep 


DESCRIPTORS:  •Garnet,  •Hysteresis,  L 
Iron,  loas,  Cryogeaics,  Crystal  lattl 
FerroaagnetlsB. 
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AD-400  629     Div.   25 
(TISTP/MH)  OTS  price  18.60 

Syracuse  U.  Coll.  of  Eagineering,  N.  Y. 
MEASUREMENT  OF  DIFFRACTION  FIELDS  OF  FINITE  CONES 
BY  A  SCATTERING  TECHNIQUE  USING  LIGHT  MODULATION, 
by  Ayhan  Vural.   2  Jan  63,  98p.  Incl.  lllus. 
28  refs.  (Task  rept.  no.  3?  Rept.  no.  EE  957- 
6301T3)  ^~~ — 

(Contract  AF  30(602)2646,  ProJ.  4506) 
(RADC  TOR  63-15)        Unclassified  report 

DESCRIPTORS:   •Diffraction,  •Scattering,  Light 
pulses.  Photoconductivity,  Elect roaagnet ic 
fields,  Microwaves.  Modulation,  Light. 

The  present  Investigation  perfects  a  new  aethod 
for  aeasuring  aicrowave  near-fields  and  applies 
the  techniques  thus  developed  to  the  aeasureaent 
of  diffraction  fields  around  flaite  cones.   A 
saall  photoconductive  scatterer  Is  eaployed  in  a 
tight-aodulated  scattering  technique  which  Is 
aodulated  by  light  pulses  at  a  chosen  rate. 
Coaplete  electrical  Isolation  Is  achieved  and  all 
coaplications  and  sources  of  error  due  to  con- 
nection disturbance  and  scatterer  aoveaent  are 
thereby  ellalnated.   Extensive  data  on  the 
diffraction  field  of  finite  cones  were  obtained, 
verifying  the  advantages  and  usefulness  of  this 
aethod.   Measureaents  were  largely  confined  to 
the  principal  coaponenl  of  the  electric  field 
distributions  but  not  Halted  to  the  principal 
planes.   The  cross-polarised  coaponent  of  the 
diffraction  field  was  also  aeasured.   Ia  all 
cases  it  was  insignificant  la  coaparlson  with  the 
principal  coaponent.   The  results  of  the  princi- 
pal plane  aeasareaents  were  also  plotted  in 
three-diaensional  contours  which  afford  a  better 
perspective.   (Author) 


AD-400  652     Div.   25.  4 
(TISTM/JEA)  OTS  price  $1.10 

Space  Technology  Labs.,  Inc.,  Redondo  Beach, 

Calif. 

LIQUID  LASER  RESEARCH. 

Blaoathly  progress  rept.  ao.  5,  1  Not-31  Dec  62. 

by  Maurice  M.  Windsor.   31  Dec  62,  9p.  iacl. 

tables  (Rept.  no.  8657-6006-RUOOO) 

(Contract  AF  04(695)97) 

Unclassified  report 

DESCRIPTORS:   'Lasers,  oGlass,  •Organic 
coapounds.  Dielectric  properties.  Measure^ 


63 


Division  25  -  PHYSICS 

■eat,  lateasity,  Eaisiivity.  Cheaical  co*- 
poaads.  Orgaaic  solveats,  Cjrrogealcs,  Orgaaic 
eeapoaads  (Otker) . 

lasearcli  work  xas  perforaed  la  the  following 
areai:   (1)  later  experiaeati  ia  loM-teaperature 
orgaaic  glaoei.  (2)  qaaatua  yield  aeatureaeats. 
(3)  lolTeat  aad  eavlroBaeatal  effects,  aad  (4) 
preparatloa  of  aew  chelates.   (Aathor) 

AO-^00  705     Dl».   25 
(TISTI/OON)  OTS  priee  $1.60 

Northwettera  Teehaological  last.,  Ivaaatea.  III. 

THERMOELECTRIC  PONER  IN  NONSTCICHIOHETRIC 

ALPHA-Nb205. 

by  R.  F.  Jaaaiack  aad  D.  H.  Mhitaore.   29  Mar  63. 

9p.   (Techaical  rept .  ao.  i) 

(Ceatract  Moar-122«l6.  PreJ,  032-.459) 

Uaclassified  report 

DESCRIPTORS!   •Theraoelectr ici ty ,  •Nlebiaa 
coapeaadi,  Sealcoadaetori,  Eleetroas.  High- 
teaperature  reiearck.  Crystal  lattice  defects, 
Oxygea,  Heasareaeat,  Oxides. 

AO-400  706     Di».   25 
(TISTP/FR)  OTS  priee  $2.60 

Ballistic  Research  Labs.,  Aberdeea  Proviag 

Croaad.  Hd. 

THE   SHOCK-INDUCED    POLARIZATION   OF   DIELECTRICS. 

by   F.    E.    Aliisoa   aad   A.    B.    Measel.      Dec   62,    23p. 

(ilL  aeao.    rept.    ao.    U^9) 

(DA  ProJ.    503-0^-002) 

Oaelassified  report 

DESCRIPTORS!  •Dielectrics.  'Shock  wares. 
Electric  carreats.  Pressure,  Capacitaace, 
Styroae  plastics.  Polariiat ion. 

AO-iOO  707     DI».   25,  U,  30,  7 
(TISTH/ODN)  OTS  price  $1.60 

Vestiaghouse  Electric  Corp..  Dayton,  Ohio. 

GALLIUM  ARSENIDE  DENDRITE  SINGLE  CRYSTAL  PROGRAM. 

lateria  progress  rept.  ao.  i,    25  No*  62- 

2i  Peb  63. 

2i  Feb  63.  10p.  illas.  table. 

(Ceatract  AF  33(657)8162) 

Oaelassified  report 

DESCRIPTORS:   •Galliaa  coapoands,  'Siagle 
crystals,  *Solar  cells.  Materials,  Laboratory 
faraaces.  Sheets.  Arseaides,  Crystal  growth, 
Preparatioa. 

AO-iOO  723     DiT.   25 
(TISTH/EJH)  OTS  price  $1.60 

MatertowB  Arteaal  Labs.,  Mass. 

RECTANGULAR  TENSILE  BAR  MEAKENEO  BY  SURFACE 

CRACKS.  PART  I.  STRESS  ANALYSIS. 

by  Oscar  L.  Bowie.  Mar  63,  l6p.  (Techaical 

rept.  ao.  MAL  TR  811 .8/5) 

Oaclaasified  report 

DESCRIPTORS!   •Elasticity,  'Fracture  (Mechaa- 
les),  'Stresses,  Rods.  Siaultaneous  equations. 
Matheaatical  aaalysis. 

AD-400  725      Di».   25,  A 
(TISTH/ODN)  OTS  price  $1.60 

McHaster  U.  (Canada). 

THE  ADSMPTION  OF  IRON  DURING  ETCHING  OF  LITHIUH 

FLUORIDE  CRYSTALS. 

by  G.  Roseablatt  aad  H.  B.  Ives.   21  Mar  63.  lOp. 

(Techaical  rept.  no.  1) 

(Ceatract  Noar-392500) 

Uaclassified  report 

DESCRIPTORS!  •Etched  crystals.  •Adsorption, 
*Irea,  'Lithiaa  coapounds.  Surfaces,  Surface 
properties.  Fluorides. 


AD-^OO  730 
(TISTP/FH) 


OTS 


Div. 
price 


25 
$6. 


60 


Staaford  U.,  Calif. 

THERMAL  BUCKLING  OF  ANNULAR  PLATES, 

by  Julio  J.  Fernandez-Sintes,  Hilfred  H.  Hortoa, 

and  Nicholas  J.  Hoff.   Dec  62.  60p.   (SUDAER 

rept.  no.  1^3) 

(Great  AF-AF0SR-62-U6) 

Uaclassified  report 

DESCRIPTORS!   •Metal  plates.  •Def oraat ion. 
Heat.  Heat  transfer. 

AD-<t00  73^      Di».   25,  A.    17 
(TISTM/AMS)  OTS  price  $2.25 

Allied  Research  Associates,  Inc.,  Concord,  Mass. 

STUDY  OF  MATERIALS  FOR  THERMIONIC  CONVERTERS. 

Suaaary  rept.  no.  2, 

by  Harold  Hoaonoff  and  Stanley  Ruby.   31  Dec  62, 

e3p.   (Docuaeat  ao.  ARA-T-91 59-2) 

(Ceatract  Noar-338500) 

Uaclassified  report 

DESCRIPTORS!   •Theraioaic  eaission.  Data, 
Experiaeatal  data,  lapurities.  Theory,  Seai- 
coaductors,  Traasport  properties.  Surface  prop- 
erties, Cheaisorption,  Adsorption,  Equations, 
Matheaatical  aaalysis.  Mork  fuaction.  Cathodes, 
Crystal  structure,  Cheaistry,  Alkali  aetals. 
Group  I  eleaents.  Group  V  eleaents.  Oxides, 
Alkali  aetal  coapounds.  Solid  state  physics, 
Coatings,  Photoelectric  effect,  Monoaolecular 
filas.  Solids.  Tea.erature,  Materials. 


AD-^OO  736     Dir.   25 
(TISTH/RD)  OTS  price  $2.60 

Baird  Atoaic,  Inc..  Caabridge,  Mass. 

RESEARCH  IN  INFRARED  INTERFEROHETRY  AND  OPTICAL 

MASERS.   VOLUME  II. 

Final  rept., 

by  Bruce  Billiags.   21  Feb  63,  1r. 

(Ceatract  AF  19(60^)226^,  ProJ.  7670) 

(AFCRL  63-288)  Unclassified  report 

DESCRIPTORS:   •Masers,  "Lasers.  Hagneto-opt ic 
effect.  Photons,  Magaetic  fields,  Polarisat ioa. 
Absorption,  Relaxatioa  tiae,  Interf eroaeter s. 
Infrared  spertroscopy ,  Design. 

AD-^OO  737      DiT.   25 
(TISTH/RD)  OTS  priee  $3.60 

Baird  Atoaic.  Inc.,  Caabridge,  Mass. 

RESEARCH  IN  INFRARED  INTERFEROHETRY  AND  OPTICAL 

HASERS.   VOLOHE  I. 

Fiaal  rept.,  1  Har  57-31  Aug  62, 

by  Bruce  Billinos.   21  Feb  63.  It. 

(Contract  AF  19(60^)226^.  ProJ.  7670) 

(AFCRL  63-288)  Uaclassified  report 

DESCRIPTORS!   •lafrared  spectroscopy.  "Inter- 
feroaeters,  •Lasers,  Optical  equipaeat.  Lead 
coapouads,  Seleaides,  Indiua  coapounds,  Aati- 
aony  alloys.  Sulfides. 

AD-400  938     Di».   25 
(nSTP/HH)  OTS  price  $1.60 

Lockheed  Aircraft  Corp.,  Sunnyvale.  Calif. 

(No  title). 

Seai-annual  technical  suaaary  rept.  for  poried 

ending  31  Dec  62. 

17  Jan  63.  9p.  10  refs. 

(Contract  AF  29(601)^136) 

Uaclassified  report 

DESCRIPTORS:   •Nuclear  explosleas,  'Theraal 
radiation,  •Ceoliag,  •Differential  eqaatioas. 
Gases. 
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AD-iOO  959     DlT.   25.  i 
(TISTH/RGR)  OTS  price  $21.00 

Aeronut ron ic ,  Newport  Beach,  Calif. 
INFRARED  TRANSMISSION  STUDIES.   VOLUME 
THE  INFRARED  ABSORPTION  OF  CARBON  DIOXII) 
Fiaal  rept .  . 

by  V.  R.  Stall.  P.  J.  Hyatt,  and  G.  N.  H 
31  Jan  63.  1v.  incl.  illus.  tables. 
(Contract  AF  19(60^)7^79) 
(SSD-TDR-62-127)       Uaclassified  repo 

DESCRIPTORS:   •Carbon  dioxide.  •Specti 
(Infrared),  Molecular  structure,  Vibri|ion, 
Tables,  Geophysics,  Absorption,  Teapei^ture, 
Theory,  Infrared  radiation.  Isotopes,  Infrared 
spectroscopy. 
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AD-400   973  Div.      25 

(TISTP/HH)    OTS   price    $1.60 

Aray    Biological    Labs..    Fort  Detrick.    Hd 

CALORIMETRIC    HEASUREHENT    OF  FLUORESCENCE]   YIELD. 

by    H.    N.    Alentsev.      Feb   63,  12p.    incl.    illas. 
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PHYSICS  -  Diviaion  25 

Ektperlaental'noy  i  Teoret icheskoy  Fiziki  (Journal 
of  Experiaental  and  Theoretical  Physics),  vol. 
21,  no.  2.  pp.  133-U1.  1951) 

Unclassified  report 

DESCRIPTORS:   •Fluorescence,  "Energy.  •Heat, 
•Caloriaeters,  Dyes,  Solutioaa,  Absorption. 
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AD-^00  993     Div.   25 
(TISTH/ODN)  OTS  price  $1.60 

Tyco  Inc.,  Nalthaa,  Hass. 

THE  TRAVELLING  SOLVENT  HETHOD  OF  CRYSTAL 

GROMTH. 

Quarterly  rept.  no.  7,  16  Nov  62-15  Feb  63. 

by  L.  B.  Griffiths,  H.  A.  Hright  and  A.  I. 

Hlavsky.   12  Har  63.  7p.  illus.  3  refs. 

(Contract  AF  19(60^)8fl03,  Proj .  ^608) 

(AFCRL-63-75)  Uaclassified  report 

DESCRIPTORS:   •Silicon  coapounds,  •Crystal 
growth,  •Chroaiun,  Electrical  properties, 
Manufacturing  aethods,  Silicon  alloys. 
Sandwich  construction.  Electric  potential, 
ione  aeltlag.  Diodes,  Carbides,  Solutioas, 
Solvents. 
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Division  26  -  PRODUCTION  AND  MANAGEMENT 


26.   PRODUCTK)N  AND 
MANAGEMENT 

AD-299   4U  Di».      26,    17 

(TISTM/AMS)    OTS   price   li.60 

B««aer-Fl«]rd  C*.,    ColuabHi,    Ohio. 

PRODUCTION    OF    HIGH    STRENGTH  CAST    STEEL   SUSPENSION 

ARIS   FOR  TRACKED   VEHICLES. 

Fiaal  r*pt., 

by  C.  D.  Rebiaaea.   Apr  62,  33p.  lacl.  illai. 

tabits,  i   rtfs. 

(Caalract  DA  33-01 9-ORD-3398) 

Daclasiifiad  report 

DESCRIPTORS:   •■aauf actariaf  ■ethods.  •Steel, 
•Castiaga.  Noa-destract ive  tcstiag,  Heat 
treataeat,  Teaiile  propertiea,  Desiga,  Meltiag, 
lachiniaf.  Test  ■ethods.  Tracked  vehicles, 
Prodactiaa,  loldiag. 
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AO-299    >    o  Div.      26 

(TISTH/ODN)    OTS   price   $1.10 


Naval  Air  Material 


Aeroaautical  Materials  Lab., 

Ceater.  Philadelphia,  Pa. 

INVESTIGATION  OF  ELECTROLYTIC  HEAT  TREATMENT. 

by  Robert  G.  Mahorter.   20  Feb  63,  3p.  table. 

iUas.   (Rept.Vno.  NAEC-AML-1602) 

Unclassified  report 

DESCRIPTORS:   "Steel,  Heating,  Electrolysis. 
Electrolytes.  Photoaicrography .  Potassiaa 
coapouads.  Carbonates,  Heat  treataent. 


AD-299   652  Div.       26,    U. 

(TISTH/AHS)    OTS   price    |3 . 60 


17 


Foreign   Tech.    Div.,    Air  Force   Systeas   Coaaand. 
■right-Patterson    Air   Force    Base,    Ohio. 
POMDER    METALLURGY    (SELECTED    ARTICLES). 
5   Mar    63,    38p.    incl.    illus.    tables,    ref.    (Trans, 
no.    FTD-TT-62-H73    froa   Poroshkovaya   Metal  lurgia. 
No.    4.    pp.    63.    86-93.    94-97.    98-102.    1961) 

Oaclassified    report 

DESCRIPTORS:!     "Materials,    "Powder   aetallurgy, 
"Ceraaic   aaterials.    Filters    (Fluid).    Ceraets, 
Brass,    Iroa    alloys,    Iroa,    Silicon    coapounds. 
Carbides,    Chroaiua   coapounds.    Copper    alloys, 
Borides.    Nitrides.    Silixides,    Sodiua,    Titaniiia 
coapounds,    Chroaina   coapounds,    Zirconiua    coa- 
pounds,   Maaufact uring   nethods,    Theraal 
stresses.    Mechaaical    properties,    lapregnat i on, 
Parif icat ion.    High    teaperature    research. 
Fatigue    (Mechaaics).    Reports. 

Selected    articles.       (1)    Production    of   parts    of 
complex    shape   with    powdered   aetal    iroa-brass    coa- 
posltions.      Iroa-brass    parts    are   produced    by   ia- 
pregaatinq    a    prous    i rot    compact    with   aolten 


brass.       [,2)    lae   effects    of   te.^peratare   aad   a 
Buaber   of   structural-technological    factors    on    the 
strength    of   several    ceract    aaterials.      Sllicoa 
carbide   base    aad   chroaiua   caabide    base   aaterials 
Bade    according   to   powder  aetal lurgical   aethods 
were    investigated.      (3)    A   study    of   the    theraal 
fatigue    of  aetal-ceraaic   aaterials   was    carried 
out    on    a    si licoa-carbide   composi t i oa .       (4)    The 
iaproveaeat    in    the   degree    of   purification    of 
liquid    sodiua   by    the   use    of   ceraet    filters. 


AO-299    685  Div.       26.    17. 

(TISTM/OON)    OTS   price    $1.60 


25 


General  Dynaai cs/Coavai r ,  San  Diego,  Calif. 

EFFECT  OF  HEAT  TREATMENTS  ON  ELEVATED  TEMPERATURE 

STRESS  STABILITY. 

Report  oa  Material  -  Titaaiua  -Ti  6AI-i;V, 

by  C.  N.  Alesch  aad  E.  F.  Stroag.   4  Sep  57,  12p. 

incl.  illus.  tables  (Rept.  no.  8926-118; 

(Contract  AF  33(657)8926) 

Uaclassified. report 

DESCRIPTORS:      "Titaaiua   alloys,    Heat    treataeat. 
Stability,    Deforaation,    Rupture,    Agiag    (Mater- 
ials).   Aluaiaua   alloys,    Vanadiua   alloys. 
Stresses,    Teasile   properties.    Elasticity, 
Experiaeatal    data.    Tests.    Mechaaical 
properties. 


The  elevated  teaperature 
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AD-299    694 
(TISTM/ODN) 


Div.       26. 
OTS    price    $1 . 


17 
10 


6eneral    Dyaaai cs/Coavai r.    San    Diego.    Calif. 

SPOTMELO   STRENGTHS   OF    DISSIMILAR   METAL 

COMBINATIONS. 

Report    on   Material   -   Ti    6A1-4V.    Ti    5A1-2.5  Sa. 

Ti    75A. 

by  H.  H.  Stier.  H.  C.  Turner  and  M.  M. 

Sutherland.   23  Mar  57,  6p .  incl.  iUas.  tables, 

1  ref.  (Rept.  no.  8926-113) 

(Contract  AF  33(657)8926) 

Unclassified  report 

DESCRIPTORS:   "Titaniua  alloys.  Resistaace 
welding,  Sheets,  Aluainua  alloys.  Penetration. 
Shear  stresses.  Loading  (Mechanics),  Failure 
(Mechanics),  Spot  welds. 

Electric  resistaace  spotwelds  were  aade  by  Joia- 
ing  0.032  inch  thicknesses  of  one  alloy  sheet 
to  0.032  inch  thicknesses  of  another  alloy  sheet. 
The  alloy  pairs  Joined  were:   (1)  Ti  75A  to  Ti 
5A1-2.5  Sa;  (2)  Ti  75A  to  Ti  6A1-4V;  and  (3) 
Ti  5Al-2,5  Sn  to  Ti  6A1-^V.   The  average  roon 
teaperature  strength  (six  to  eight  speciaens) 
of  each  coabinatioa  was:   (1)  H03  pounds;  (2) 
1303  pounds;  and  (3)  1253  pounds.   (Author) 


AD-299   695  Div.      26.    17 

(TISTM/AMS)    OTS   price    $1.60 


I^RODUCTION  AND  MANAGEMENT  -  Division  26 

AO-400    165  Div.       26,    17 

(TISTM/AMS)    OTS   price    $2.^0 


f. 
^CT 

; legheny- 


General   Dyaaaics/Convai r .    San   Diego,    Cal 

R£SISTANCE    AND    FUSION    MELD    STHK  .GTHS    IN 

CONDITION. 

Report  oa  Material  -  Stainless  .leel  -  A 

Ludlua  AM-3  50, 

by  J.  L.  Harvey.  H.  C.  Turner  and  N.  M. 

Sutherland.   18  Julv  57.  8p.  incl.  table|4 

(Rept.  no.  8926-1U) 

(Contract  AF  33(657)8926) 

Unclassified    repifft 

DESCRIPTORS:      "Staialess    steel.    "Melding, 
Heat    treataent.    Melds,    Spot    welds.    Ductility. 
Shear   stresses.    Teasile    properties,    Lc^i 
teaperature    research,    Hardaess,    Dispe4tioo 
hardening.    Sheets. 

Allegheny-Ludlua   AM-350    stainless    steel    *as 
found    to   be    readily   weldable   by    the    electric 
resistance    and    fusion    welding    aethods.      the 
average    spot-weld    rensi on-shear   values    (fceeded 
HIL-N-6858    15c   Ksi    ultiaate    strength    aaterials 
■iniaua   values    by   good   aargins.      Best    spotweld 
ductility    as    indicated   by   cross-tensi oa    |o 
tension-shear   ratio  was    obtained   when   weeding 
was    done    between    the    sub-zero   cooling    ai^ 
teapering.      Highest    shear    strength,    how)  ire r, 
occurred   when    spotweldiag   was    followed    lilr   coaple- 
tion    of   heat    treataents.      Electric    resiitance 
seaa  welding    resulted    in   Joints   with    100    percent 
efficiency.      Best    fusion   weld    (aut oaat ic    Heli arc) 
joint    efficiency    (99    percent)    was    obtained   when 
eoaplete   heat    treataent    followed   weldin 
Melding   between    sub-zero   cooling    and    teii|>ering 
resulted    in. 78    percent    Joint    efficiency      and 
welding    after  toapl»te    heat    treataent    p-Dduced 
85    percent    joint    efficiency.      Met  al  logr  i|>hi  c 
exaaination    revealed    the    absence    of    porjt^ity    or 
cracks    ia   welds.      (Author) 


66 


AD-2Q9    726 

(TISTM/AMS) 


Div 
OTS   pr 


26.    27 
ice   $1 .60 


Arde-Port land    Inc.,    Paraaus.    N.    J. 
FABRICATION    OF    PROTOTYPE    ROCKET    MOTOR   C|4SE    BY 
CRYOGENIC    STRETCH-FORMING. 
Quarterly    rept.    no.    3,    1    Dec    62-28    Feb   43. 
by   J.    Cioffi.       28   Feb   63.    7p.    illus. 
(Contract   NOw   62-037O-c) 

Unclassified    repl^rt 

DESCRIPTORS:      "Rocket    cases,    "Stretch    foraiag. 
"Cryogenics,    Rocket    coaponents.    Processing, 
Stainless    steel.    Production. 


AD-299  859 
■*(TISTM/AMS) 


OTS 


Div.      26,    17 
price   $2.60 


Foreign  Tech.  Div.,  Air  Force  Systeas 
Mright-Patterson  Air  Force  Base,  Ohio 
INVESTIGATIONS  IN  THE  FIELD  OF  MACHIN 
METALS  (SELECTED  ARTICLES). 
7  Mar  63,  22p.  iacl.  illus.  tables,  5 
(Trans,  no.  FTD-TX-62-1 871  froa  Issle 
V  Oblasti  Mokhaaicheskoy  Obrabotki  Me 
Trudy  Instituta,  Moskovoskiy  Aviatsio 
logicheskii,    Moskva,    No.    53,    pp.    5-7, 

Uaclassif le 


dct 


i 


DESCRIPTORS:   "Machining,  "Alloys, 
tools.  Heat  resistant  aetals  aad  al 
rial  reaoval.  Precision  finishing. 
Mechanical  properties,  Hardness,  St 
aal  stresses,  Teaperature,  Heat,  Fr 
terials,  Metals. 


laaand, 
iHi   OF 


aaiya 
llov, 

yy  Tekhno- 
*22,  1962) 
report 


thine 
M.  Mate- 
foraat  ion, 
I.  Ther- 
tion,  Na- 


Universal-Cyclops  Steel  Corp.,  Bridgeville,  Pa. 

INFAB  USE  AGREEMENT. 

lateria  repts.  ao.  1  aad  2,  1  July-31  Dec  62, 

by  M.  J.  McElhaaey.   15  Feb  63,  19p.  incl. 

tables. 

(Contract  NOw  62-0937-u) 

Uaclassified  report 

OESCRIPTORSi   "Industrial  plaats,  Furnaces, 
Controlled  ataospheres.  Industrial  equipaent. 
Forging,  Hot  working.  Heat  treataent.  Carbon, 
Molybdenua.  Sheets.  Rods.  MiTintenance . 


AD-400  255     Div.   26 
(TISTA/LSK)  OTS  price  >7.6d 

General  Electric  Co..  Cinciaaati.  Ohio. 
DYNAMIC  SHAFT  SEALS  IN  SPACE. 
Quarterly  rept.  ao.  3. 
15  Jaa  62,  68p. 
(Contract  AF  33(657)8459) 

Oaclassified  report 

DESCRIPTORS:   "Rotary  seals.  "Seals.  Liquid 
aetals,  Potassiua,  Lubricants.  Manufacturing 
aethods.  Tests.  Disks.  Fluid  flow.  Space  eavi- 
ronaental  conditions.  Life  expectancy.  Test 
aethods.  Test  equipaent.  Shafts. 


AD-AOO  294      DIv.   26,  27 
(TISTM/ODN)  OTS  price  $2.60 

Arde-Port land  Inc.,  Paraaus,  N.  J. 

FABRICATION  OF  A  65.5  INCH  DIAMETER  SIMULATED 

ROCKET  MOTOR  CASE  BY  CRYOGENIC  STRETCH  FORMING. 

Technical  progress  rept.  no.  1,  13  Aug-1 3  Nov  62, 

by  George  Claffy.   13  Nov  62,  lip.  illus.  table, 

refs. 

(Contract  AF  33(657)9638) 

Unclassified  rel>ort 

DESCRIPTORS:   "Rocket  cases.  Stretch  foraiag. 
Cryogenics,  Materials,  Stainless  steel,  Tests, 
Mechanical  properties.  Stresses,  Manufacturing 
aet  hods . 


AD-400  320     Div.   26.  15 
(TISTP/MH)  OTS  price  $1.10 

Thoaas  J.  Matson  Research  Center.  Yorktowa 
Heights.  N.  ¥. 

ON  ABSTRACT  DUAL  LINEAR  PROGRAMS, 
by  A.  J.  Hoffaan.   12  Mar  63,  8p.  5  refs.  (Rept. 
ao.  RN-NC-214) 

(Coatract  Nonr  3775(00);  Proj .  NR  047040) 

Unclassified  report 

DESCRIPTORS:   Linear  prograaaing.  Operations 
research. 


AD-400  353     Div.   26 
(TISTB/MS)  OTS  price  $1.60 

RAND  Corp.,  Santa  Monica,  Calif. 
DESIGN  OF  A  MANAGEMENT  INFORMATION  SYSTEM, 
by  David  S.  Stoller  and  Richard  L.  Van  Horn. 
lev.  22  Nov  58,  lip.  10  refs.  (Rept.  no.  P-1362) 

Uaclassified  report 

DESCRIPTORS:   "Manageneat  engineering,  "Data 
processing  systeas.  Decision  aaking.  Design. 
Control  systeas.  Maintenance.  Test  aethods. 
Test  equipaent.  Weapon  systeas. 
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Division  26  -  PRODUCTION  AND  MANAGEMENT 


S«veral  of  tk«  laportant  problea  arex  eacoaatered 
ia  dedgaiag  a  aaaageaeat  iaforaatloa  systea  for 
oporatioat  aad  ■aiateaaaee  coatrol  of  a  aajor 
Moapoa  syttea  are  ditcasaed  kereia.   Tkree  types 
of  doiiga  approackes  are  coasidered:   (1)  nethod 
aad  e^aipaeat  laproveaeat,  (2)  data  aagaentatioa, - 
aad  (3)  decisioa  erieatatloa.   Tke  latter  ap- 
proack  it  lllastrated  by  a  aeapoa  syctea  exaaple. 
Oeilga  objectives  wkick  are  utefal  ia  establisk- 
iag  detailed  desiga  criteria  are  discussed.  The 
coacepts  of  tkis  paper  are  relevaat  to  aaay  aoa- 
ailitary  syateas.   (Aatkor) 


AD-iOO  50^     Dir.   26,  17 
(TISTN/AMS)  OTS  price  $1.60 

Foreiga  Teck.  Oiv..  Air  Force  Systeas  Coaaaad, 

Mrlf kt-Pattcrsoa  Air  Force  Bate,  Okie. 

FORCING  ■OLYBDENUI  AND  ALLOYS  ON  ITS  BASE, 

by  T.  V.  Voroatsova  aad  N.  N.  lorguaova. 

U  Fob  63.  lip,   (Traas.  ao.  FTD-TT- 62-1 789 

froa  lB«tiaa  Periodical  Kasacckao-Sktaapovocbaoye 

Proisvodstvo,  ao.  8,  pp.  8-11,  1962) 

Uaclassified  report 

DESCIIPTOISi   •Forgiag,  •■olybdeaua  alloys. 
Hot  Morklag,  Bolybdeaaa,  Oxides,  Graia  strac- 
taret  (Netallurgy} ,  Titaaiua  alloyt,  Zircoaiaa 
alloys,  Tungstea  alloys.  Plasticity,  Hijjb  tea- 
peratare  researck,  Oeforaatioa,  Oxidatioa, 
■aaafactariag  aetkods.  Fractare  (Heckaaics), 
Vaporixatioa.  Extrasion. 


AD-400  523     Di».   26 
(TISTN/ODN)  OTS  price  $3.60 

Foreiga  Teck.  Div..  Air  Force  Systeas  Coaaand, 
Krigkt-PattersoB  Air  Force  Base.  Ohio. 
TECHNOLOGY  OF  HANUFACTURING  VOLUBES  (SHELLS). 
HOUSINGS  OF  FURNACES,  AIR  HEATERS  AND  CEMENT 
FURNACES, 

by  S.  A.  Kurkia.  21  Feb  63,  33p.  (Traas.  ao.  FTD- 
TT-62-1615  froa  Russiaa  Book.  Tekkaologiya 
IzgotoTleaiya  Svaraykk  Ko»».tC4|ktsiy .  Atlas 
Ckertezkey.  pp.  67-80.  1962) 

Uaclatiified  report 

DESCRIPTORSs   •Structural  tkellt,  Heatert, 
Furaacet.  Storage,  Cyliadrical  bodie/. 
Ceaeatt,  Procetsiag,  Spkeres,  Haauf actur ing 
aetkoda. 


AO-^OO  525     Dl».   26,  U 
(TISTi/AlS)  OTS  price  $3.60 

Foreiga  Teck.  Div.,  Air  Force  Systeas  Coaaaad. 

Hrigkt-Pattertoa  Air  Force  Base.  Okio. 

A  STUDY  OF  THE  WEAR-RESISTANCE  OF  ENAMEL  COATINGS 

WITH  REFERENCE  TO  THE  LIFE  OF  MACHINE  PARTS, 

by  V.  S.  Loaakia  aad  V.  I.  Savckeako. 

U  Mar  63,  27p.   (Traas.  ao.  FTD-TT-62-1659  froa 

Russiaa  Book,  Trenlye  I  Isaos  V  Maskiaakk, 

Izdatel'stvo  Akadeaii  Naak  SSSR.  Moskva. 

pp.  63-92,  1960) 

Uaelaatified  report 

DBSCRIPTORSt   •Ceraaie  eoatiaga,  •Abrasives. 
Sarface  properties.  Hardaess.  Craziag.  Test 
aetkods.  Tiae,  Moisture,  Steel.  Acids, 
Raptare.  Iroa  alloys.  Prodactiea.  Mackiaes. 
Ckroaiaa,  Platiag,  Protective  treataeatt. 
Frictioa. 


AD-^00  532  •        Div.  26 
(TISTM/AMS)   OTS  price  11.60 

Foreiga  Teck.  Div.,  Air  Force  Systeas  Coaaand, 
Hrigkt-Pattersoa  Air  Force  Base.  Ohio. 
METHODS  OF  MEASURING  ROUGHNESS  OF  A  HORKED 
SURFACE, 

by  A.  L.  Markov  aad  F.  P.  Volosevich.   1  Mar  63, 
17p.   (Traas.  ao.  FTD-TT-62-1 757  froa 
Kratkiy  Spravoekoik  KoatroPaego  Matters 
Mashinostroitel* Rogo  Zavoda,  Chapter  XI, 
Mashgiz,  Moskva,  Leningrad,  pp.  206-218,  1961) 

Uaclassified  report 

DESCRIPTORS:   'Test  aethods,  •Surface  proper- 
ties. Production.  Non-destructive  testing. 
Precision  flaishiag,  Mechaaical  workiag, 
Standards,  Tolerances  (Mechaaical),  Microscopes, 
Measureaeat,  Test  equipaeat.  Quality  coatrol. 


AD-400  535      Div.   26 
(TISTA/FRL)  OTS  price  18.10 

Foreiga  Tech,  Div..  Air  Force  Systeas  Coaaaad. 
Mright-Pattersoa  Air  Force  Base,  Ohio 
POWER  MACHINE  CONSTRUCTION  (SELECTED  ARTICLES). 
U   Mar  63,  80p.  (Trans,  no.  FTD-TT-62-1 81 6  froa 
Russian  Periodical,  Energoaashinostroyeaiye, 
no.  221.  pp.  5-^6.  103-109.  1962) 

Unclassified  report 

DESCRIPTORSs   •Ceatrifugal  coapressors.  Tests. 
Gas  flow.  Oil  tif-rs,  Ef f ecti veaess,  Aaalysis. 
Coapressor  blouw*.  Theory,  Subsoalc  flow. 
Supersonic  flow.  Operation. 


AD-400  539     Div.   26,  17 
(TISTM/AMS)  OTS  price  $1.10 

Foreign  Tech.  Div.,  Air  Force  Systeas  Coaaand. 
Mright-Pattersoa  Air  Force  Base,  Ohio. 
ARGON-ARC  MELDING  WITH  ADDITIONAL  ARGON  STREAM, 
by  A.  A.  Alov  and  V.  M.  Skaakov.  U   Mar  63, 
9p.   (Traas.  no.  FTD-TT-62-1 754;  froa  Russiaa 
Periodical,  Svarocknoye  Proizvodstvo,  ao.  3 
p.  13-16.  1962) 

Unclassified  report 

DESCRIPTORSt   •Arc  welding,  'Argoa.  •Aluaiaua 
alloys,  Arc  welds.  Aluainua.  Melds,  Melding. 
Gases. 


AD-400  558     Div.   26.  17 
(TISTM/AMS)  OTS  price  $6.60 

Republic  Aviation  Corp.,  Faraingdale.  N.  Y. 

IMPROVED  METHODS  FOR  THE  PRODUCTION  OF  TITANIUM 

ALLOY  EXTRUSIONS. 

Interia  technical  engiaeeriag  rept.  ao.  23, 

1  Dec  62-1  Mar  63 

by  Murray  H.  Leviae.   1  Mar  63,  55p. 

(Contract  AF  33(600)3^098) 

(ASp  TR  7-556,  vol.  23)    Daclatsified  report 

DESCRIPTORSt   •Titaaiua  alloys.  •Extrusion. 
Aluainua  alloys,  Molybdenua  alloys,  Vaaadiua 
alloys.  Dies,  Drawing  (Machine  processing). 
Design,  Heat  treataeat,  Titaaiua  coapouads, 
Carbides,  Manaf acturiag  aetkods,  Teasile 
properties . 


AD-AOO  611      Div.   26 
(TISTB/MS)  OTS  price  $10.10 

Honeywell  Researck  Center,  Hopkins,  Minn. 
RESEARCH  AND  DEVELOPMENT  MANAGEMENT.   A  REPORT 
BIBLIOGRAPHY  1959  -  1962, 


coap.  by  C.  S.  Rank.   Jan  ^3,  123p.   (R 


RB  63 


-?! 


I  I.  no 
Uaclassified  repcji  t 


DESCRIPTORS:   •Manageaent  engineering, 
•Bibl iograpkies. 


AD-^OO  687     Div.   26 
(TISTP/JP)  OTS  price  $1.10 

Matertown  Arsenal  Labs..  Mass. 

CRACK  STRESSES:   AN  APPLICATION  OF  MUSKHIML 

VILI-S  EXTENSION  PItlNCIPLE  FOR  MULTIVALUliD 

PING  FUNCTIONS. 

by  Oscar  L.  Bowie.   Mar  63.  8p.  3  refs. 

(Tecknical  rept.  no.  MAL  TR  811. 8/^) 

(DA  ProJ.  59925001) 

Unclassified  repoli^t 


DESCRIPTORS:   •Elasticity.  •Stresses. 
tare  (Meckanics),  Transf oraatioas  (Ma 
FuBCtioBS,  Series,  Nuaerical  aaalysis, 
grals,  Coaplex  variables,  Polynoaials, 
aatical  analysis. 
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AD-^OO  735     Div.   26,  U 
(TISTM/EJH)  OTS  price  $3.60 


Mechaaical  Technology  Inc.,  Latkaa.  N.  Y. 

BEARING  MATERIALS  FOR  PROCESS  FLUID  LUBR|4CANTS. 

Progress  rept.  ao.  2, 

by  M.  B.  Peterson.   Feb  63,  31p-  illus.   (Rept, 

nos.  MTI-63TR8  and  MTI-23  (1-63)) 

(Ceatract  Nonr-373100) 

Uaclassified  repdit 


II 


DESCRIPTORS:   •Ball  beariags.  •Lubric 
•Lubrication.  Mater.  Steaa.  Air.  Surfald 
properties.  Friction.  Gold.  Filas.  Oxi 
Sliding  contacts.  Copper  alloys.  Carb 
Plastics,  Materials. 


27.    PROPULSION  SYSTEMS 

AD-299   413  Div.       27,    26,    25 

(TISTE/JBM)    OTS    price   $2.60 

Foreign   Tech.    Div.,    Air   Force   Systeas   Coji^aand, 
Vright-Patterson   Air   Force   Base,    Ohio. 
HEAT    PONER    ENGINEERING    (SELECTED   ARTICLEJ^) 
S  Mar   63,    19p.    incl.    illus.    (Trans,    no. 
62-1784   froa  Teploenerget i ka,    no.    7,    pp 
and   77-80,    1962) 

Unclassified 


DESCRIPTORS:      •Axial    flow  turbines,    •Al^ial 
flow   coapreisors,    •Turbiae   parts,    Turbine 
blades,    Nuaerical    aaalysis.    Configuration, 
Gas    flow.    Differential    equations,    Velo|«^ity, 
Heat   transfer. 
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PROPULSION  SYSTEMS  -  Division  27 

AD-299   460  Div.      27 

(TISTA/GEC)    OTS    price   $5.60 

Applied   Physics    Lab.,    Johns    Hopkins    U. ,    Silver 

Spring.    Md. 

INTERACTION  BETNEEN  SONIC  SIDEJETS  AND  SUPERSONIC 

DUCT  FLOW, 

by  R.  E.  Nalker,  A.  R.  Stone,  and  M.  Shandor. 

Dec  62,  43p.   (Buablebee  rept.  no.  316) 

(Contract  NOw  62-0604-c) 

Unclattified  report 

DESCRIPTORS:   •Rocket  aotor  nozzles.  Gases, 
Axially  syaaetric  flow,  Ducts,  Supersonic 
nozzles,  Jett,  Shock  wavet,  Aerodynaaic  charac- 
teristics. Rocket  aotors  (Liquid  propellent). 
Hydrogen  coapounds.  Peroxides,  Model  tests. 
Gas  flow.  Thrust  vector  control  systeas. 
Supersonic  flow.  Secondary  injection. 


AD-299  510      Div.   27 
(TISTA/GEC)  OTS  price  $2.60 

Ogden  Air  Materiel  Area.  Hill  Air  Force  Base, 

Utah. 

SERVICE    LIFE   TEST    OF    ROCKET    MOTORS,     16-NS-1000, 

M15    AND    M15A1    WITH    IGNITERS    INSTALLED, 

by    Robert    M.    Cavett.      Mar   63.    25p. 

(OOY   TR   63-9)  Unclassified    report 

DESCRIPTORS:      •Jatos,    Life    expectancy.    Tests. 
Rocket    igniters.    Storage. 


AD-299    631  Div.      27,    1 

(TISTA/GEC)    OTS    price    $1.10 

Foreign   Tech.    Div.,    Air   Force   Systeas   Coaaand, 

Hright-Pat terson    Air   Force   Base,    Ohio. 

FOR    AIRPLANES    OF    THE    FUTURE. 

11    Mar   63.    3p.       (Trans,    no.    FTD-TT-62-1751    froa 

Sovetskaya   Latviya.    3    July   62) 

Unclassified    report 

DESCRIPTORS:      •Turbofan    engines.    Vertical    take- 
off  planes.    Short    take-off  planes.    Scientific 
research. 


AD-299    640  Div.      27 

(TISTA/GEC)    OTS    price    $1.60 

Foreign    Tech.    Div.,    Air   Force    Systeas    Coaaand, 
Mright-Patterton    Air   Force   Base,    Ohio. 
VENTILATION   LOSSES    IN    A   TURBINE    STAGE, 
by    A.    D.    Mezheritskiy.      7  Feb   63,    Up.       (Trans, 
no.    FTD-TT-62-1740    froa   Energoaashi nos t royeni ye , 
No.    6.    pp.    29-32,    1962) 

Unclassified    report 

DESCRIPTORS:      •Turbines,    •Gas    turbines.    Gas 
leaks . 


AD-299   657  Div.      27 

(TISTA/LSK)    OTS   price    $4.60 

Foreign    Tech.    Div.,    Air   Force    Systeas    Coaaand, 
Wright-Patterson    Air   Force   Base,    Ohio. 
CENTRAL    AERODYNAMIC    INSTITUTE,    INDUSTRIAL 
AERODYNAMICS    (SELECTED    ARTICLES)    (Tsent ral • nyy 
Aero-Gidrodinaaickeskiy   Institut    laeni 
Zhukovskogo.    Proayshlennaya   Aerodinaaika) . 
20    Feb    63,    40p.    incl.    illus.    refs.    (Trans,    no. 
FTD-TT-62-1 750    froa  Osovyye   Dozvukovyye 
Koapressory    St atsi onarnogo   Tips,    No.    20,    pp.    57- 
73,    74-81.    1961) 

Unclassified    report 

DESCRIPTORS:      •Axial-flow  coapressors.    •Gat 
turbines.    Teaperature,    Pressure.    Velocity, 
Reynolds    nuaber.    Gas    flow. 


Division  27  -  PROPULSK>N  SYSTEMS 

Coateattt 

Experiaeatal  lavcf tigat i oa  of  two  Oae-Stage 
Ceapretfort  ia  ■  Vide  Raage  of  Reyaolds  NaBberi. 
by  S.  A.  Dovzkik  aad  Calcalatiag  Turbiaet  with 
Variable  6a«  Paraaetert  oa  the  Radius,  by  N.  A. 
Kolokol' taev 


AO-299  658     01 ».   27 
(TISTA/LSK)  OTS  price  $1.60 

Fereiga  Tech.  Div.,  Air  Force  Systeas  Coaaaad, 
Mright-Pattertoa  Air  Force  Base,  Ohio. 
STRUCTURAL  STRENGTH  OF  CAS  TURBINE  PLATES  UNDER 
UNSTEADY  OPERATING  CONDITIONS, 

by  A.  P.  Oiaaraaa  aad  L.  B.  Getsov.   29  Jaa  63, 
Hp.  iacl.  illas.  tables,  i   refs.  (Trans,  no. 
FTD-TT-62-1798  Teploeaerget ika.  No.  5,  pp.  38-^3, 
1962) 

■laclassif ied  report 

OESCRIPTUES:   *Cas  tarbiae  rotors.  Operatioa, 
Hechaaical  properties.  Failure  (Mechanics). 

Efficiency  probleas  of  turbine  plates  with  dif- 
fereat  siied  peripheral  coaceatrators  are 
scratiaized  aader  coaditioas  of  repeated  rapid 
startiag.   The  aature  aad  causes  of  plate 
failare  are  aaalyzed  aad  the  iapossibil ity  of 
deteraiaiag  the  auaber  of  start-ups  leadiag  to 
failare  is  deaoastrated  by  aeaas  of  calculations 
froa  durability  exhaustion  foraulas  and  froa 
Coffia's  foraula.   (Author) 


AD-299  672     Oi».   27 
(TIS'TA/GEC)  aTS  price  $1 .  60 

Foreign  Tech.  Div.,  Air  Force  Systeas  Coaaand, 
Nright-Pat terson  Air  Force  Base,  Ohio. 
ON  THE  INFLUENCE  OF  LOSSES  IN  THE  RUNNER  ON  THE 
EFFICIENCY  OF  A  RADIAL-AXIAL  TURBINE, 
by  A.  Te  Zaryaakin  and  ■.  F.  Zatsepia.  I   Feb  63, 
lip.  iacl.  illus.  2  refs.  (Trans,  no.  FTO-TT- 
62-1801  froa  Iivestlya  Vysshikh  Uchebnykh 
ZaTedeaiy.  Eaergetika,  No.  A.  pp.  79-84,  1962) 

Unclassified  report 

DESCRIPTORS:   •Axial-flow  turbines,  •Turbine 
parts.  Effectiveness,  Bearings,  Aerodyaaaie 
charaeteristica. 

The  afficieacy  of  a  turbine  stage  is  deterained 
to  a  coasiderable  degree  by  the  aerodynaaic 
properties  of  the  ruaaer.   Theoretical  coa- 
sideratieas  aad  experiaeatal  data  for  establish- 
iag  the  exteat  of  the  effect  of  the  loss  co- 
cfficieat  aad  the  role  of  the  curvature  of  the 
oatlet  edges  of  the  runner  on  the  efficiency  of 
a  tarbiae  were  exaaiaed.   (Author) 


AD-AOO  281      DiT.   27,  26 
(TISTE/OHD)  OTS  price  $10.50 

AUif-Chalaers  Mfg.  Co.,  Milwaukee,  Mis. 

DESIGN  OF  EQUIPMENT  TO  OPTIMIZE  RELIABILITY  FOR 

MANUFACTURER'S  AND  CUSTOMER'S  MINIMUM  TOTAL  COST, 

by  Oiaitri  Kececlogla  aad  Roy  C.  Hugkes. 

Pab  63.  1*. 

(Coatract  Noar-393100(rBa) ) 

Oaclaiaified  report 

OESCRIPTORSi   'Costs.  •Reliability,  Maiatenaace, 
Pr«dactiaa.  Statistical  aaalysis,  Paaps. 


AJ-iOO  334     Div.   27 
(TISTA/FRL)  OTS  price  |3.60 

Aerospace  Inforaation  Div.,  Washington,  D.  C. 

PARAMETERS  OF  EXISTING  AIH-BREATHING  AND  ROCKET 

ENGINES. 

8  Mar  63.  33p.  incl.  tables.  37  refs.   (AID  rept. 

BO.  P-63-32) 

Uaclassifiad  report 

DESCRIPTORSt   *Jet  eagiaes,  •Rocket  aotors. 
Specifications,  Data,  Turbojet  engines.  Turbo- 
propeller  Jet  engines,  Raajet  engines.  Rocket 
aotors  (Solid  propellent).  Rocket  aotors 
(Liquid  propellaat),  Teaperature,  Pressure, 
Velocity,  Fuel  consuaption.  Air,  Consuaption, 
Thrust,  Specific  iapulse.  Power,  Effectiveness, 
Reviews,  Turbofan  engines.  Design. 
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AD-400  477     Div.   27.  12 
(TISTA/LSK)  OTS  price  «1.60 

Aerospace  Corp.,  Los  Angeles,  Calif. 

HEIGHT  REDUCTION  STUDY  FOR  THE  GEMINI  LAUNCH 

VEHICLE  INSTRUMENTATION  SYSTEM. 

by  Staaley  J.  Hoskwa.   28  Dec  62,  7p.   (Rept.  ne. 

T0R-169(3126)-11) 

(Coatract  AF  04(695)169) 

Uaclassifled  report 

DESCRIPTORS:   •Launch  vehicles  (Aerospace), 
lastruaeatat ioa,  Reductioa,  Teleaeter  systeas. 
Space  capsules.  Height. 


AD-400  527     D«v.   27 
(TISTA/GEC)  OTS  price  |1.60 

Foreiga  Tech.  Div.,  Air  Force  Systeas  Coaaand, 

Mr ight-Patterson  Air  Force  Base,  Ohio. 

THE  PROBLEM  OF  COOLING  GAS  TURBINE  VANES  BY  AIR. 

by  A.  G.  Zeaukov.   26  Feb  63,  13p.   (Trans,  no. 

FTD-TT-63-70  froa  lavestiya  Vyssbikh  Uchebaykh 

Zavedeaiy.  Aviat sioanaya  TekhBika.  ao.  2, 

pp.  130-137,  1962) 

Uaclassifiad  report 

DESCRIPTORS:   "Gas  turbine  blades,  Teaperature. 
Cooliag,  Air«cooled. 


AD-400  528     Div.   27 
(TISTA/LSK)  OTS  price  $1.10 

Foreign  Tech.  Div.,  Air  Force  Systeas  Coaaand, 
Mr ight-Patterson  Air  Force  Base,  Ohio. 
A  TURBOCLUTCH  MITH  AN  OVERRUNNING  DEVICE, 
by  B.  A.  Gavrileako,  V.  A.  Minin  and  others. 
14  Mar  63,  4p.  (Trans,  no.  FTD-TT-63-15  froa 
Soviet  Pateat  Nr.  142847  (678567/25).  12  Sep  60) 

Uflclassified  report 

DESCRIPTORS:   •Clutches,  Gas  turbiaes. 
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AD-400    549  Div.      27 

(TISTE/OHD)    OTS    prica   $1.60 


SCnp 


Foreiga  Tech.    Div.,    Air   Force  Systeas  C 
Mr ight-PattersoB   Air   Force   Base,    Ohio. 
INVESTIGATION   OF   NEM   M.E.I.    NOZZLE   CA 
SUPERSONIC    VELOCITIES, 

by  M.  Ye.  Deych,  A.  V.  Gubarev  aad  othai' 
4  Mar  63,  Up.  (Trans,  bo.  FTD-TT-63-9  > 
Taploaaargetika,    ao.    10,    pp.    47-52,    196!| 

Uaclassifled   repir 


iiMaad, 
ES  FOR 

fe. 


DESCRIPTORS:   •Gas  turbine  blades,  •G^|i 
turbine  nozzles.  Effectiveness,  Theor 
Analysis,  Design,  Supersonic  nozzles. 


*D-400  699      Div.   27,  1 
TISTA/FRL)  OTS  price  $3.60 

Kaaaa  Nuclear,  Colo.  Spriags,  Colo. 

AN  EXPERIMENTAL  IN-FLIGHT  MARNING  SYSTKl . 

PHASE  I. 

31  Mar  63,  33p.  iacl.  illus.  table   (R*|>|t.  ao. 

KN-63-682(FR) 

(Coatract  NOw  62-0556-C) 

Uaclassifiad  repbkt 


DESCRIPTORS:   •Alrplaaa  eagiae  oils. 
systeas,  iBstrBaaatatioa,  Theory.  Osc 
Capacitors.  Traasforaers.  Metals,  Par 
Maiateaaace.  Detectors.  Coataaiaat ioa 
Moai tors. 
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AD-400  967      Div.   27,  9 
(TISTA/FRL)   OTS  price  $1.10 

Martia  Marietta  Corp..  Denver,  Colo. 

TRO-PHASE  (GAS-PARTICLE)  FLOW  THROUGH  RbtKET 

NOZZLES.   AN  ANNOTATED  BIBLIOGRAPHY  OF  jt^CENT 

REPORTS. 

coap.  by  Clyde  Briggs.   Jaa  63,  3p.  (Li^^ary 

Literature  Search  no.  25) 

Unclassified  rep(>k't 

DESCRIPTORS:   •Rocket  aotor  nozzles,  fpas 
flow.  Particles,  Gases,  Bibl iograpk ie 


28.    PSYCHOLOGY  AND  HUMAN 
ENGINEERING 


AD-279  195     Olv.   28 
(TISTB/MS)  OTS  price  $2.60 

Priacetoa  U. .    N.    J. 

GROUP    COMPOSITION    EFFECTS   ON   TEAM    ECONO 

PERFORMANCE. 
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Techoical  rept. , 

by  Keith  E.  Davis.   Apr  62,  21p.  refs. 

(Coatract  Noar-1858(36) ) 

Uaclassifled  report 

DESCRIPTORS:   •Group  dyaaaics,  •Behavior, 
•Leadership,  •Persoaality,  Social  coBaaaica- 
tioB,  Socioaetrics,  Decision  aaking. 


AD-279  404     Div.   28 
(TISTB/MS)  OTS  price  $1.10 

Waskiagtoa  U. ,  Seattle. 

(No  title). 

Fiaal  scieatific  rept.,  1  Apr  62. 

by  Paul  Horst.   1  Apr  62,  5p. 

Daclassified  report 

DESCRIPTORS:   •Reports,  •Scieatific  research. 
Bibliographies. 


AD-279  540     Div.   28 
(TISTB/MS)  OTS  price  $4.60 

Aray  Personnel  Research  Office,  Washington, 
n.  C. 

MELD  STUDY  OF  VIGILANCE  UNDER  HIGHWAY  DRIVING 

CONDITIONS. 

by  D.  A.  Dobbins,  J.  G.  Tiedeaann,  and  D.  M. 

Skordahl.   Dec  61.  40p.  iacl.  illus.  tables. 

13  refs.  (APRO  Technical  Research  Note  118) 

(Aray  Proj.  ao.  2L95-60-001) 

Uaclassifled  report 

DESCRIPTORS:   •Atteatioa,  •Motor  vehicle 
operators,  •Sigaals,  •Vehicles,  Military 
psychology.  Applied  psychology.  Errors, 
Statistical  analysis.  Job  aaalysis.  Percep- 
tion, Stiaulation,  Test  equipaent.  Detection. 
Control. 


hD-279  680     Div.   28 
(TISTB/AW)  OTS  price  $2.60 

Natioaal  Training  Labs.,  Was4iiagtoa,  D.  C. 
EFFECTS  OF  GROUP  GOALS  UPON  PERSONAL  GOALS. 
Technical  Report  No.  12  oa  Factors  Oeterainiag 
Defensive  Behavior  Within  Groups, 
by  Alvin  F.  Zander.   Aug  61,  19p.  30  refs. 
(Contract  Nonr-3088(00) ;  In  cooperation  with 
Colorado  U.,  Boulder,  Contract  Nonr-1l4  703  and 
Delaware  U. .  Neward.  Contract  Nonr-228  501) 

Unclassified  report 


DESCRIPTORS:  •Be 
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AO-279   816  Dl».      28 

(TISTB/LIH)    OTS   price    |2.60 

Hebrew  U.    (Isriel). 

SORE    PROBLEMS    OT    ROLE    ANALYSIS. 

Preliainary    rept . , 

by   S.    N.    Eiaeastadt.    R.    Bar-Yosef   and   others. 

Jaa    62,    2^p.     (Techalcal    note    no.    A) 

(Contract    AF    61(052)480) 

(AF0SR-22i2)  Unclaaalfied  report 

DESCRIPTORS:   •Behavior.  Scientific  personnel. 
Reaction  (Psychology),  Sociology,  Anthropology, 
Decision  aaking,  Psychoaet riea. 

One  of  the  aost  widely  used  and  accepted  • 
sociological  concepts  -  naaely  that  of  'role'  - 
is  exaained  Critically.   Several  conclusions  are 
drann  about  possible  revisions  of  soae  of  the 
basic  assuaptions  underlying  the  use  of  tbla 
concept,  and  soae  possibilities  of  further  re- 
search in  this  area  are  indicated.   (Author) 

AD- 280  201      Div.   28 
(TISTB/LH)  OTS  price  $6.60 

Florida  U. ,  GainesTille. 

EFFECTS  OF  PROLONGED  LEARNING  ON  LEARNING. 

Fiaal  rept.  on  Liaits  of  Effective  Learning. 

by  Milse  B.  Hebb.   Apr  62.  64p.  iacl.  illus. 

tables.  16  refs. 

(Contract  Near  580(07)) 

Unclassified  rtport 

DESCRIPTORS:   •Learning.  Thresholds  (Psychol- 
ogy). Meaory,  Education.  Effectiveness. 
Projective  techniques.  Theory. 
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AD-280   431  Div.      28 

(TISTB/NS)    OTS   price   $3.60 

lastitute   for   Social    Research   U.    of   Michigan. 
Aaa    Arbor. 

Alternative  questionnaire  approaches  to  the 
measurement  of  influence  in  organizations. 

Techaical  rept., 

by  Mania  Patebea.   Mar  62,  1v.  iacl.  tables, 

refs. 

(Contract  AF  49(638)1032) 

Unclassified  report 

DESCRIPTORS!   •Soc ioaetr ics ,  •Group  dyaaaics. 
•Perceptioa.  Decision  aakiag.  Measureaeat, 
Social  coaauaicatioB.  Leadership. 

Two  alteraative  approaches  to  the  aeasureaent  of 
iaflaeace  in  organiiations  are  coapared.   In  one 
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Tt».      (Author) 


AD-280  688      Div.   28 
(TISTB/MS)  OTS  price  $1.60 

Louisiana  State  U. .  Baton  Rouge. 
RESPONSE  TO  AUTHORITY  AS  A  FUNCTION  OF  SEX  AND 
AGE  OF  CHILD  AND  SEX  OF  EXPERIMENTER, 
.by  John  R.  Stabler.  John  G.  Herraann,  and 
Elisabeth  A.  Mayer.   Apr  62.  lOp.  tables. 
6  refs  (Technical  rept.  no.  5) 
(Contract  AF  1575(05)) 

Unclassified  report 

DESCRIPTORS!   •Leadership,  •Children,  Sex. 
Aging  (Physiology).  Reaction  (Psychology). 


Sixty  fourth-grade  eleaentary  school  child 
and  sixty  preschool  age  children  were  divi 
into  eight  experiaental  groups  of  flteen  S 
Sex  and  age  of  child,  and  sex  of  experiaen 
were  varied  in  a  2  x  2  x  2  factorial-type 
Each  child  was  instructed  to  press  a  stand 
hand  counter  until  he  wanted  to  stop.  Nhe 
stopped,  he  was  instructed  to  'Keep  pressi 
The  procedure  was  designed  to -establish  a 
situation  in  which  an  adult  E  ordered  a  ch 
do  soaething  he  preferred  not  to  do.  At  e 
level,  one  group  of  aale  children  received 
instructions  froa  a  aale  E  and  another  gro 
received  the  instructions  froa  n  feaale  E. 
saae  experiaental  conditions  prevailed  for 
feaale  children.  Coapliance  was  aeasured 
nuaber  of  presses  of  the  hand  counter  afte 
child  had  received  the  instruction  to  cont 
pressing.  No  statistically  reliable  diffe 
were  found  aaong  groups  at  the  preschool  a 
level.  At  the  graaaar  school  age  level,  h 
it  was  fouad  that  the  aale  E  was  aore  infl 
thaa  the  feaale  E,  and  that  the  aale  E  was 
particularly  influential  with  boys.  The  f 
was  aore  effective  with  girls  thaa  with  bo 
howeve. ,  the  difference  between  groups  was 
reliable.  The  results  were  regarded  as  co 
sistent  with  earlier  research  fiadiags  per 
lag  to  childreas*  preceptioB  of  their  pare 
aad  as  coasisteat  with  theories  of  child-p 
identification.   (Author) 
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AD-281    042  Div.      28,    16 

(TISTB/MS)    OTS   price   $1.60 

Duke  U. ,  Durhaa,  N.  C. 

THE  EFFECT  OF  GROUP  INTERACTION  UPON  CENTRAL 

NERVOUS  SYSTEM  AROUSAL  IN  MAN. 

by  MortoB  D.  Bogdonoff  and  others.  1962,  lOp. 

tables,  11  refs.  (Technical  rept.  no.  l) 

(Contract  AF  1181  (11),  Proj.  NR  177-470) 

Unclassified  report 

DESCRIPTORS!   •Group  dynaaics,  •Behavior, 

•Physiology,  •Nervous  systea,  Measureaent, 

Fatty  acids.  Lipids,  Decision  aaking,  Eaotioaa, 
Stiaulatloa. 


72 


PSYCHODiGY  AND  HUMAN  ENGINEERING  -  Division  28 


AD-281    044  Div.       28 

(riSPB/MS)    OTS    price  $2.60 

Duke  U. ,  Durhaa,  N.  C. 

CAN  SUBJECTS  BE  HUMAN  AND  HUMANS  BE  SUBDUCTS, 
by  Kurt  M.  Back.   1961.  22p.  iacl.  illu 
18  refs.  (Technical  rept.  no.  3) 
(Contract  Near  1181(11).  Proj.  NR  177-4^)) 

Unclassified  rep>rt 


Presented  at  the  Stanford  Syaposiua  on 
■atical  Models  in  Saall  Groups.  June  ^9l^ 


DESCRIPTORS:  •Behavior,  •Personality 
•Coaaunication  theory,  Eaotions,  Theo 
Perception,  Psychoaetrics,  Reasoning, 
Reaction  (Psychology),  Social  coaauni 
Group  dynaaics,  Test  aethods,  Psychol 
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AD-231    261  Div.       ^8 

(riSTB/MS)    OTS   price    $3.60 

Institute    for   Social    Research,    U   of    Mic  i 

Ann    Arbor. 

SUPERVISORY  METHODS  AND  GROUP  PERFORMANCt  NORMS, 

by  Martin  Patchen.   Mar  62,  21p.  tables  118  refs. 

(Contract    AF   49(638)1032) 

{AFOSR-2554)  Unclassified    re 


>p(> 


DESCRIPTORS:       •Leadership,    •Group   dya 
•Manageaent    engineering,    •Eaployee    re 


AO-281    267  Div.       2b 

(TISTB/MS)    OTS   price    $4.60 


PROI  LEM 


educational  Testing  Service,  Princeton, 

COMMUNICATION  RESTRAINTS  AND  MUTUAL 

SOLVING  BEHAVIOR. 

Technical  rept.  and  Research  Bulletin, 

by  John  K.  Heaphill  and  Carolyn  B.  McCo 

Apr  62,  44p.  incl.  illas.  tables,  3  ref 

■0.  RB-62-8) 

(Coatract  Nonr-295900)    Unclassified  r4bort 
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Inhibition. 


the- 


who   can 
struct 
con- 
t    with 
nt 

inisa 
and 

riables 
n  at- 
prob- 
tries 
t  he 
ioa  is 

sp- 
iled 
hor) 


rt 


II  B 


ics. 
it  ions. 


R.    J. 


riUe. 
(Rept, 


linica- 
9< 


The 
sis 

aent 

inte 

tive 

ties 

rang 

into 

were 

reaa 

for 

squa 

ai  ni 

aiss 

task 

send 

part 

grou 

expe 

rela 

aent 

The 

supe 

both 

inte 

Oeta 

cond 

rath 

(Aut 


exper 
that 

of  e 
recti 
ness 

Th 
ing    i 

20    g 

desi 
inder 
all  g 
re'  i 
aua  n 
ible 
Th 

a  wr 
ners 
ps  we 
riaen 
ting 

of  s 
analy 
riori 

perf 
recti 
iled 
it  ion 
er  th 
hor) 


iaent  was 
coaaunica 
f feet  i ve 
on  and  th 
of  the  gr 
e  subject 
n  age  fro 
roups  of 
gnated  as 
as  Non-C 
roups  wer 
n  a  5 
uaber 
aoves 
e  Coa 
itten 
between  t 
re  requir 
ter  at  th 
to  task  e 
t  ruct ure- 
sis  of  ea 
ty  of  the 
oraance  a 
on.  This 
analysis 
s  -group  t 
an    facili 


X  5 

of 

wer 

uni 

aes 


desi 
tion 
and  p 
us  co 
oup '  s 
s.  80 
a  20 
four 

Coaa 
oaaun 
e  ide 

elec 

oves 
e-  lap 
cat  io 
sage 
rials 
ed  to 
e  end 
ffect 
in-in 
ch    pa 

Non 
nd    de 

resu 
sugge 
ask  p 
tated 


gned 

facil 

redic 

ntrib 

prob 

woae 

to  60 

aeabe 

unica 

icati 

nt  ica 

trica 

Ru 

osed 

n  gro 

to  an 

;  the 

send 

of  e 

i  vene 

terac 

nel  0 

Coaau 

velop 

It  wa 

sts  t 

erfor 

by  c 


to  test 
itates 
table  s 
utes  to 
lea-sol 
n  colle 
years, 
rs  each 
tion  gr 
on  grou 
1:  to 
1  plug 
Ies  def 
to  crea 
ups  Wer 
y  (all) 
Non-Co 
a  aess 
ach  tri 
ss  and 
tion  we 
f  data 
nicat  io 
aent  of 
s  not  a 
hat  und 
aance  a 
oaaunic 


the 
the  d 
tract 

the 
vi  ng 
ge  gr 

were 
Te 
oups 

P«. 
light 
board 
ini  ng 
te  a 
e  per 

of  t 
aauni 
age  t 
al. 
the  d 
re  ex 
poi  nt 
n  gro 

St  ru 
ntici 
e  r  ce 
ay  be 
at  ion 


hypos 

evelo 

ure-i 

ef  fee 

activ 

aduat 

divi 

n  gro 

and  t 

The  t 

a  'g 

in  a 

per- 

autua 

itte 

heir 

cat  io 

0  the 

Measu 

evelo 

aaine 

ed  to 

ups  i 

cture 

pated 

rtain 

hind 


the- 

P- 

n- 

1- 
es 

ded 
ups 
he 
asks 

oal 


1 
d  to 


re» 

P- 
d. 

the 
n 
-in- 


ered 


AD-28;  318     Div.   28.  23 
(TISTB/MS)  OTS  price  $1,10 

Naval  School  of  Aviation  Medicine,  Pensacola, 

Fla. 

OFFICER  PEER  RATINGS  AS  A  PREDICTOR  OF  FAILURE  TO 

COMPLETE  FLIGHT  TRAINING, 

by  Richard  E.  Doll.   25  Apr  62,  5p.  incl.  tables, 

f    refs.  (Special  rept.  no.  62-2) 

Unclassified  report 

DESCRIPTORS:   'Officer  personnel.  Military 
training.  Naval  personnel.  Pilots,  Selection, 
Classification,  Psychoaetrics. 
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AD-281    423  Div.      28 

(TISTB/MS)    OTS   price   $1.60 

Aray    Personnel    Research   Office,    Washington,    D.    C. 

HUMAN    FACTORS   STUDIES    IN    IMAGE    INTERPRETATION! 

VERTICAL   AND   OBLIQUE    PHOTOS, 

by   Robert    Sadacca,    John   E.    Raaes,    and  Alfred    I. 

Schwartz.      Dec   61,    10p.    incl.    tables,    refs. 

(Technical    Research   Nate  120) 

(Aray  Proj.  ao.  2L-95-60-O01 ) 

Daclassified  report 

.  DESCRIPTORS:   •Huaaa  engineering,  *Phetographic 
intelligence.  Photo  interpretation,  Aerial 
recenna Issance. 
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AO-281  5*7     DlT.   28 
(TISTB/LIH)  OTS  price  $2.60 

J.s.arck  Cootor  /or  H.a.a  Relatioas.  New  York 
EFFECTS  OF  VABIATIONS  IN  ANXIETY   PFR«:nN»i 


u.. 

NCE 


(Coatract   Noar   285(2*)) 

Uaclassifled   report 

Loarai..      aJ    .    1*'»J»"«1.    "Aat kropo 1 ogy , 
Loaralag.    Aaxioty.    latolllgoace   tests     AttJ 


AD-299  U8  Dlv.      28 

(TISTB/AW)    OTS   price   $1.60 

Illlaols    U.,    UrbBBB. 

INTEIPEISOMAL   PERCEPTION   AND   THE    fSYCHO' ncTPA  t 

AOJOSTBENT   Or'   GROUP  HEMBERS:  ''SlfCHO.OCICAL 

Aaaual    rept.    for   1962, 

by   Fred  E.    FUdlor.      3I    D^e   62,    lip.    refa 

(Coatract  DA  *9-193-*d-206o)      ^  ' 

Dwclosslfled  report 
DESCRIPTORS,   -PorsoBal 1 ty.  .Croup  dya.alc. 

t  ui"t'::::i,ij:r^-^-"^  •'•"•'''*•-•  "•"- 


AD-299  178  Dlv        28      10 

(TISTB/AB)    OTS   price   U.60' 

■AND  Corp.,    Saata   HoBica,    Calif. 

AiTIFIClAL    INTELLIGENCE   AND   BRAIN   MECHANISBS. 

3525:pl5      •'•  ■"  ^^'  ^^''  ^"•■•-  ■••  »■- 

(Coatract   AF  49(638)700;    ProJ .    RAND) 

OBclasslfled   report 

DESCRIPTORS:      .Artificial    lalol 1 Igeace,    Bral. 
Coa.uaic.tioB    theory.    Behavior,    pjycho   oaj 
Nerv.   cells.    Bibliographies,    TieorJ. 


AO-299    513  Dlv.      28.    23 

(TISTB/AM)    OTS    price    ll.lO 

F'orci'B:::"^',*'  -"••""  ^•'••-  •-"^'-  **' 

ABSTRACTS  OF  PERSONNEL  RESEARCH  REPORTS:   III. 

coap.  by  Jo  Aaa  Elsoa.   Dec  62   8d  fB.nt   . 

PRL-TDR-62-27)  ^'  ^"'P*-  "«>• 

(Projs.  6755.  7717.  7719) 

Uaclassifled  report 

a"fr"r°o"?flc;;'"*"'  ^'y^^^^^^y^    -P'rcko- 
■eirics,  orricer  personael,  Scieatific 

?Hl-.°"f*''  f»«i»«'i"B  pefsoaael.  Job  analysis 
ideatifjcatlon.  Selection.  Cl as s  f icat ion      ' 

persoaael.  Military  persoBnel. 

AD-299  717     Dlv.   28 
(TISTB/AK)  OTS  price  $1.60 

Staaferd  U. .  Cal if 

by  Tkoaas  H.  Barrel  l.  George  H.  Rice   Jr 

Ucy^Burahaa.   28  Feb  63.  ?7p.   (ie^iaflai 

(Coatract  Noar-22562) 

Onclassified  report 
DESCRIPTORS,   .Leadership.  .Group  dya.aics 

J::^c:;:!i:!"-  ^-^•— *cs.  Perfo:;:?:;:*- 
AD-400  310    -, 

Dlv.   28 
(TISTB/MS)  OTS  price  f.JO 
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Behavioral  Scloaces  Lab 

Oiv..  Hright-Patterson 
SOME  ASPECTS  OF  PROBLEM 
ANALYSIS  OF  THE  OETECTI 
Fiaal  rept.  oa  Psycholo 
Perf oraaace. 
by  Paul  A.  Kolers  and  D 
I6p.  iBCl.  illus.  table 
(In  cooperatioa  with  Aa 
Spiags.  Ohio  uader  coat 
(AMRL  TDR  62-1*8) 


Aerospace  Medical 
Air  Force  Base.  Ohio. 
SOLVING:   SEQUENTIAL 
ON  OF  EMBEDDED  PATTERNS, 
gical  Research  oa  Huaaa 


oaald 
s.  18 
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ract 
Uacla 


L.    Ziak.      Dec    62. 

ref  s. 

College.    Yellow 
AF   33(616)6095) 
ssified    report 
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DESCRIPTORS:   -PerceptioB.  .Rea.o.iag. 
Sequeaces.  Huaan  eagineeriag.  Errors 
Target  recogaitioa.  ' 

Porforaaace  on  .  forced-choice  target  det 
task  was  exaained  in  teras  of  tke  sequenc 
responses  subject,  a.de.  In  about  50J  of 
cases  resultiag  ia  a  correct  detectioa  s 
?!!f!.!f "'*"*'.*'  *""  i-ediately  before 
«aae  perceatage  of  cases,  but  of  failue  t 

B!t::d":f\i"«'''  "-^  •"•  •"«' "» 5 

th!    t!^  ?   correct    response.      Pr.cti? 

Ike  task  resulted  ia  a  geaeral  iaproveaen 
«peed  aad  au-ber  of  correct  det«Uon,  . 
in  a  chaage  in  the  proportional  occurreac 
cert. IB    errors:    the  a.st    likely    but    wroaS 

ottl.'    •■f,""»"«"»P<'»«e  (2)  was  givea  1 

best;,;  I!  f:*"'^*-   ^'  -"iti".  -hile 
best  25%  of  tke  subjects  detected  aore  ta 
criterion  and  delected  tkea  aore  rapidly 
poorest  25».  tke  proportional  occurr«« 

•aae  la  tke  two  groups  for  tke  targets  tk 

iVtlllli'  "•*«»*-•  Sc-'^O  .i.l?.?!  y  if 
alteraalives  was  an  iaportant  deteralner 

ti":':;t:;;':  *'"«^—  orieatatloa  h:d  a 
ri^«/.  •  perceived  slallarit,  or  to 
re.poase  sequences.  A  aecka.is.  i,  sugge 
ror  these  sequeatial  acts.   (Author) 
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QUARTERMAI^ER  EQUIPMENT  AND  SUPPLIES  -  Division  29 


AD-*00  *8*      Div.   28 
(TISTB/AW)  OTS  price  $1.25 

6570th  Aerospace  Medical  Research  Labs  L  Aero- 
space Medical  Div..  Mr Ight-PattersoB  Ai^  Force 
Base,  Ohio. 

HUMAN  PERFORMANCE  IN  A  SIMULATED  SHORT  0RBITAL 
TRANSFER. 

Fiaal  rept.  on  Hubbb  Perforaance  in  Adt^nced 
Systeas. 

by  Duane  F.  Kasten.  Dec  62,  39p.  (Rept   ao. 
AMRL  TDR  62-138) 
(ProJ.  718*) 

Unclassified  re^^rt 

DESCRIPTORS:   .Control  systeas,  'Dis 
systeas.  Rocket  propulsion,  Rendezvo 
spncecraft,  Siaulatien,  Astronauts, 
systeas,  Huaan  engineering. 


A0-*00  60b     Div.   28 
(TISTB/HS)  OTS  price  |8.60 

Illinois  U..  Urbaaa. 

CONTEXT    EFFECTS    IN    PSYCHOPHYSICAL   JUOGilkNTS    (IN- 
TRODUCTION  AND    PART    I.       THE    UP-AND-DONft    METHOD) 
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Final  rept 

Jadgaeat s, 

by  Milliaa  E.  Kappauf. 

illus.  tables,  56  refs. 

(Coatract  DA  *9-007-ad-877) 

Uaclassifled   re^brt 


DESCRIPTORS:      'Perception,    .Psxkoaet 
Errors.    Statistical    aaalysis.    Test 
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AND  SUPPLIES 


AD-299  858  Div.      29 

(TISTB/LHH)    OTS    price   $1.10 

Foreign   Tech.    Div.,    Air   Force   Systeas   pjoaaand, 

Nright-Patterson   Air   Force   Base,    Ohio. 

THE    SUIT    OF   THE   COSMONAUT, 

by  B.  L.  Rudoy.   28  Feb  63,  3p.   (TranW.  no.  FTD- 

TT-63-189  frea  Novaya  Zhisn'  Stekla.  s|etries  IV. 

Teknika,  No.  2,  pp.  27-28,  1963) 

Unclassified 


DESCRIPTORS:   "Pressure  salts,  Proteu 
cletking.  Glass  textiles,  Higk  teape 
researck.  Materials. 


AD-*00  121      Dlv.   29 
(TISTB/LMH)  OTS  price  $1.10 

Sckool  of  Aerospace  Medicine.  Brooks  A(|r  Force 

Base,  Tex. 

PROTECTIVE  GLASSES  AGAINST  ATOMIC  FLASl 


report 

t  ive 
at  ure 


by  Jaaes  F.  Culver  and  Albert  V.  Alder.   Apr  61, 
7p.  8  refs. 

Unclassified  report 

DESCRIPTORS:   'Eyeglasses.  'Nuclear  ex- 
plosions. Aviation  personnel.  Vision.  Aerial 
reconnaissance.  Protective  clothing.  Design, 
Photographic  filters.  Shielding,  Safety 
devices. 


.  0-*00  369     Div.   29 
(TISTB/LMH)  OTS  price  $1.60 

Navy  Experinental  Diving  Ujiit.  Naval  Meapons 

Plant.  Nashington.  D.  C. 

A  STUDY  OF  SMIUMER  MOUTHPIECES. 


by  John  R.  Vail.  Paul 
Herbert  J.  Towle,  Jr. 
illus.  (Research  rupt, 
(Proj.  NS  186-202) 


G.  Linaweaver,  Jr.,  and 
1*  Feb  63.  12p.  incl. 
no.  5-61) 

Unclassified  report 


DESCRIPTORS:   .Underwater  clothing,  .Breathing 
apparatus.  Swiaaing,  Huaan  engineering, 
Anthraponetry,  Maneuverability.  Diving, 
Mouth.  Shock  (Pathology).  Anatomy.  Design, 
Acceptability. 


A  prototype  SCUBA-  fflouthpie 
reflect  the  normal  anatoaic 
relationships  of  the  aouth. 
laxed  bite  while  providing 
required  for  pulaonary  vent 
alveolar  aold  was  prepared 
'aver.ige'  individiTal.   The 
using  standard  dental  techn 
aold  a  test  aodel  nouthpiec 
Bodel  was  tested  at  the  U. 
Diving  Unit  and  in  field  us 
features  were  found  to  be  a 
the  presently  used  SCUBA  ao 
reconnended  that  the  design 
a  new  model  standard  SCUBA 
the  U.  S.  r^vy.   (Author) 
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AD-*00  920 
(TISTB/AM) 


OTS 


Div.   29 
price  $*. 
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National  Textile  Research,  Inc.,  Raliegh,  N.  C. 
RESEARCH  LEADING  TO  THE  ESTABLISHMENT  UF 
PARAMETERS  FOR  OHNI-D IRECT lONAL  RESTRAINT  AND/OR 
CONTAINMENT  FOR  PILOT';   M  AIRCRAFT. 
Final  engineering  rept.,  c 

by  John  M.  Crook.   1963,  I8p.  illus.  tables. 
(Contract  Now  62-0555c) 

Unclassified  report 

DESCRIPTORS:   .Textiles.  'Safety  harness,  Body, 
Aviation  safety,  Cotton  textiles.  Flight 
clothing,  lapact  shock.  Acceleration. 
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Divlalon  SO  -  RESEARCH  AND  RESEARCH  EQUIPMENT 


30.   RESEARCH  AND  RESEARCH 
EQUIPMENT 


N««  HiTea,  Cona, 


•■iitry  and 


AI>-279  210     Oi».   30.  32 
(IISTB/«S)  OTS  price  $6.60 

lataractioa  Lab..  Yala  U. . 

THE  COMMON  FEATURE  METHOD. 

by  lalea  Mall,  aad  Jay  Kayiar.   Not  61.  51p. 

raf«.   (Tachaical  rapt.  ao.  12) 

(Coatract  Noar-609(l6) } 

Uaclaaaifled  raport 

OESCMIPTOBS:   •Cowaaleatlo.  theory.  "Lanflaaoe. 
•Maekiae  traa.latloa.  Te.t  ■ethods,  Sequeaces. 
Matrix  algebra,  Coapaters.  Vocabiilary. 


AD-279  803     DI».   30 
(TISTB/LMH)  OTS  price  |1.60 

Feaaaylvaaia  State  U.  Coll.  of 
Phyiici.  UaiTortity  Park. 

nl?-?*!-?."?  e°"  "^<^*-""  INFORMATION  RETRIEVAL 

USING  SMALL-SCALE  MACHINES. 

by  Ray  Pepiaiky  aad  Vladiair  Vaad.   I5  Feb  I960 

1».  (Rept.  ao.  GI  i8) 

(Coatract  AF  49(638)^16) 

(AFOSR  TW  60-2U)       Uaclasiifled  report 

DESCflPTORS:   •laforaatioa  retrieTal,  Data 
storage  sytteai.  Data  proceiilag  tytteaa 
Magaetic  tape,  Coaputer*. 


AD-279  807     Di».   30 
(TISTB/LMH)  OTS  price  $8.10 

Peaaiylvaala  State  U.  Coll 
fkyjici,  Uaiversity  Park. 
A  NEM  CODE  FOR  REPRESENTATION  OF  ORGANIC  STRUC- 
TURAL FORMULAE  ON  PUNCHED  CARDS  AND  MAGNeIk 
TAPE.  FOR  COMPUTER  STORAGE  AND  PROCESSING 

i«el.  ilia..  (Rept.  ao.  GI  75) 

(Coatract  AF  49(638)^16) 

(AFOSR  181)  Uacla.,ifi.d  report 


of  Cbeaittry  aad 


DESCRIPTORS 


•-  Vitea  hai  beea  developed  for  coadde 

lrf-i"*«    i  !•"*""  °'  o'«"ic  .iructural  for.ul.e, 
Mfi.g  puacked  card  l.p.t  for  .aal l-aachl.e  pro- 
ceiilag or  for  transfer  to  aagnetic  tape  for 
lerge  aacbiaei.   The  code  it  developable  la 
stages  of  iacreatiag  coaciseaest,  and  coaplete 
linearlzaiioa  is  possible.   A  saall  ,„.be?  of 

re?iJl«?   '"'"f  "^^  *•  l-'ol'ed.  -kick 
relatively  untrained  techaiciaaf  caa  leara  to 
•PPly  1-  a  fe.  hour,  of  practice;  and  alheitst 
can  code  aad  decode  with  great  e^.e  after  verj 

L^Jl/;""**'"'   ■"••  ""•  *•  'Pecificall,   ' 
suited  for  storage  aad  retrieval  of  structural 
fora.lae  .ad  all  stereocheaical  feature,  on 
siead.rd  saall-, eale  aachi.es.   The  saall-a.chine 
priai-oats  are  desig.ed  for  IBM  Cardatypes  with 
•ritkaetrlc  uaits.   Prlat-outs  are  in  ujpet  aad 
lo-er  ease,  »itk  staadard  syabols  for  all 
cheaical  eleaeats.  cheaical  subscripts,  etc. 
The  Grotk  lastitute  upper-lo.er  ca.e  control 
systea  for  card-  or  tape-ceatrolled  typewriter. 
1.  reduced  ia  1958.  i.  fu.da.eatal  to  the  coding. 

I«  w);?'".""  "'  """  "•  traa.ferred  to  aa  ' 
IBM  U01  printer  with  replaceable  chaiai.  or  to 
the  Pepia.ky  kyper-speed  priater.   (Autkor) 


ef  Ckeai.try  aad 


AD-279  809      Div.   30 
(TISTB/LMH)  OTS  price  $1.10 

Pe»«sylv8.I.  Stat.  U.  Coll.  of  Ckeai.try  ..d 
Pky.ic,  Uaiversity  Park. 

NEM  SYSTEM  OF  TABULATED  REPORT  PACE  IDENTIFICA- 
TION IN  THE  GROTH   INSTITUTE 
by  R.  Pepin. ky.   2  Aug  60.  8p.  iacl.  table  (Rept. 

no  *     o  f } 

(Contract  AF  49(638)416) 

(AFOSR  TN  60-976)       Uncle.. ified  report 

DESCRIPTORS:   •lafera.tion  retrieval.  Indexes. 
Report.,  Docuaentation,  Scientific  re.earck 
Coaputer  .torage  devices.  Prograaaing 
(Coapater.),  Claa.lf Icat ion . 

AD-279  810        Div.   30 
(TISTE/LMH)  OTS  price  $1.60 

feaa.ylvaaia  State  U.  Coll 

Pky.ic,  Univer.ity  Park. 

ROTATION  AND  CONCORDANCE  OF  NORDS  IN  TITLES  OF 

NINE  PHYSICAL  REVIEM  ARTICLES. 

?<  r'/!]?*"?''''  y-  *■""•  ■»•*  ^-  «<«"fl«»ello. 
15  Feb  60,  Up.  (Rept.  ao.  GI  46) 
(Coatract  AF  49(638)416) 
vAFOSR  TN  60-242)  Unclassified  repvrt 

DESCRIPTORS:   Mnforaetion  retriev.l,  Decuaen- 
t.tlon.  Indexe.,  C.t.log..  Periodic. I.,  Puncked 
c.rd.,  Coaputer  stor.ge  devices,  Cl... if le.t io.. 


AO-279  874     Dlr.   30.  26 
(TISTB/LMH)  OTS  price  $1.10 

Operatioa.  Re.earck  Ceater.  U.  of  Calif 
Berkeley.  "' 

DIAGNOSTICIANS  IN  AUTOMATED  PROCESSES 

JioJ^'ii",^'  i*"^*'  '    ""  ^^'  ■'P-  '(""-rck 
rept.  ao.  23;  Rept.  ao.  lER  172-27) 

(Coatract  No.r-222(83) ) 

Uacla. (ified  report 

DESCRIPTORS:   •Autoaatioa,  •Scieatific 
re.earck.  Operatioa.  re.earck.  Scientific 
per.oaael.  Deci.iea  aakiag.  Probability, 
I-du. trial  re.earck.  Coaputer.,  Prograaalag 
ICoaputer.),  Training,  Educatioa. 
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AD-280  044     Div.   30,  32 
(TISTB/MS)  OTS  price  $1.10 

Tkoap.oa  Raao  Mooldridge.  lac,  Caaoga  Park, 

*-  •  1  1  I  , 

SesIaRCh"*^  computer  PARTICIPATION  IN  LINGUISTIC 

llJ/li   ^;,^'"*'-   ^9  Apr  62.  8p.   (Teckaical 
Bote  ao.  2) 

(Coatract  AF  49(638)1128) 

(AFOSR-2480)  Uaelas. ified  report 

DESCRIPTORS:   •La.ga.ge.  •Coapater.,  Maekiae 
traB.latioB.  Data  proce.siag  ty.tea..  Collect- 
lag  aetkod.. 


AD-280  799     Div,   30,  2 
(TISTP/GRW)  OTS  price  $1.60 

lageaiors  Vetea.kap.  Akadeaiea,  Sweden. 

AN  AUTOMATIC  DIGITAL  RECORDING  AND  REDUCING 

SYSTEM  FOR  GEOMAGNETOMETER  DATA. 

Saaaary  rept.,  1  Jaae  59-30  Sep  61, 

by  Beagt  Hultqvi.t.   21  Oct  61.  13p.  ill... 

(Co.tr.ct  AF  61(052)237) 

(AFCRL  62-401)         D.el... ified  report 


DESCRIPTORS:  'Terre. trial  a.gaeti.a.  ► 
recording  .y.tea.,  •Magaeteaeter. ,  Pu„e 
tape.  Magnetic  stora..  An.log-to-digii a 
verier.,  Mea.ureaeat.  Autoaatic.  Data  F 


RESEARliH  AND  RESEARCH  EQUIPMENT  -  Division  30 

I  aagaeti.a.  ►Digital     AD-2qq  iiA     n.„ 
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AD-299  440        DIv.   30 
(TISTA/FRL)  OTS  price  $9.10 

CryoVac,  Inc.,  Coluabut,  Ohio. 

^?^T?fI^r«  fl"^"*  °''  '^""  CAPACITY  REFR 
SYSTEMS  FOR  88  DEGREES  K  AND  20  DEGREES  it 
ieport  for  7  May  62-7  Feb  63, 
by  C.  B.  Hood   Jr..  M.  M.  Vogelhuber.  unt 
Barron.   Mar  63,  95P.  ^ 

Contract  AF  40(600)988.  ProJ.  7778) 
(AEDC  TDR  63-71)   Unclai.ifiid  report 


] Deration 

LOADS. 
R.  F. 


Tl 


DESCRIPTORS:  .Refrigeration  .y.tea..  . 
Nitrogen.  Heliua.  Liquefied  ga.e>.  Spec 
ronaeatal  condition..  Siaulatlon.  Cryog 
Puap..  Operation,  Te.t  facilitle.,  Co." 
Heat  exchanger..  Control  .y.tea.,  Anal 
Theraodynaaic. 


04 


y« 


♦0-299  442     Div.   30   16 
iTlSTP/MH)  OTS  price  $2.60 

Aviation  Medical  Acceleration  Lab..  Naval 
D«velopaent  Center,  Johnsville   Pa 
tirrnonfH/?!  '•'»OG«A"ING  EXPERIMENTS  AND  F 
RECORDING  AND  ANALYZING  DATA  AUTOMATICALL 

0  ?!h'r,  •";."*" J'"  •■«•  •'°''"  S-  Denel.be 
iO   Feb  63.  17p.   (Rept.  no.  NADC-MA.6302) 

Unclassified  report 


DESCRIPTORS,   •Digital  sy.tea..  •Coaput 
•Conditioned  reflex.  Data  tran.ais.ion 
oata  storage  systeas.  Experiaeatal  data 
oratory  equipaeat. 


Air 


BO. 


'5Tc2?/^5  "*'•      30,    22,    24 

iTlSTA/VGM)    OTS   price   $4.60 

Mr  Force   Special    Heapon.   Ceater,    lirtla.( 

[•rce  Ba.e,  N.  Mex. 

JNALYSIS  OF  FLYING  PUTE  EXPERIMENTS, 

jI  ^lo"**!'  '^^  Sanckes,  and  A.  H.  Guenthei 

A?«cfTDR-6'l--7!l'"'"'"'  -— "^-'r  rept. 

i'roj.  5776) 

Oncl... ified  re^t 

DESCRIPTORS:   •Foil..  .Deta  procea.ing 

Experiaental  dat..  Structure.,  Materia 
Nigh-. peed  photography.  Pre.. ure,  Veloc 
■atheaatical  analy.i..  Error.,  Digital 
»«rs.  Belli. tic  caaera..  Blast,  Desiga 
graaal.g  (Coapaters).  '  ' 
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AD-299  556     Div,   30 
(TISTP/WH)  OTS  price  $7.60 

Systea  Developaent  Corp.,  Santa  Monica   Calif 
AN  EXPERIMENTAL  DEMONSTRATION  Sf  IiSprS^eS  ill!: 
MACHINE  DIALOGUE  IN  THE  SAGE  SYSTEM 

;j.V9w"So"6/0?)    '-'   '''    '''-       (^"•'"^-'    — ■ 
(Contract    AF    19(628)1648) 

Uncla. .ified    report 

DESCRIPTORS,       .Digital    coaputer..    Antiaircraft 
defen.e    .y.tea.,    Coaaand    and    control    systeas. 


AD-299   637.  Div.      30 

(TISTA/FRL)    OTS   price   $1.10 

■rlght-Patter.on   Air   Force   Base.    Ohio 

by    Yu      A.    Nartov    and    Ye.    T.    N.rtova.      6   Feb   63 
4p.       (Tran..    no.    FTD-TT-62-1807    froa   Rur.ian 
Patent    No.    131943    (643955/25),    11    Nov    "59) 

Uncla. (ified    report 

DESCRIPTORS,      -Shaft,,    Rotation,    Vibrator, 
^tlectrical),     In.truaentat ion ,    Electrical 
equipaent.    Torque,    Te.t    equlpaent. 


AD-299    65c  Div.      30,    25 

:TISTP/JP)    OTS    price    $1.60 

Foreign    Tech.    Div.,    Air   Force    Sy.tea.    Coaaand 
Wright-Patter. on    Air   Force    Ba.e      Ohio  ' 

APPLICATION    OF    THE    LANGMUIR    PROBE    METHOD    FOR 
INVESTIGATING   0EI0NI2ING    PLASMA 
by    V.    A.    Ivanchenko.       20   Dec    63!    13p      incl 
illus.    3    ref,.    (Trans,    no.    FTD-TT-62:i734    froa 
izve.tiya    Nauchno-L.ledovatel  •  .kogo   In.tituta 
Po.toyannogo  Toka,    No.    7.    pp.    5-13;    1961) 

Uncles. ified    report 

DESCRIPTORS:       -Pla.aa    physics.    .Probe.    (Elec- 
<     troaagnetic),    tElectron.,    Di.tribution 

fi^l-Den^i'tJ"'"""*'^'""'  '"""•  •^-P"- 


To  obf 
i  ng  pi 
probe 
t  rode 
at  lea 
area, 
elect r 
le..  t 
potent 
i  nt  rod 
the  ex 
trode 
of  the 
le..  t 
readin 
istic 
di.cha 
for  th 
pla.aa 
concen 
to  the 
tire  e 


ain  the  probe  characteristics  of  a 
asaa  it  i.  nece.sary.  beside,  havi 
in  the  pla.aa,  to  have  a  'referene 
which  ha.  a  fixed  potential  and  an 
St  300-400  tiaes  greater  than  the 

The  greater  the  area  of  the  refer 
ode  coapared  with  that  of  the  prob 
he  pla.aa  potential  depend,  on  the 
ial  and  the  saaller  are  the  di.tor 
uced  into  the  pla.aa  by  the  probe 
periaent.  the  area  of  the  referene 
"a.  at  least  10,000  tiae.  greater 

probe.  The  aea.ured  valves  of  Te 
hen  10,000  K.  During  quintuple  co 
9  and  processing  of  the  probe  char 
for  a  aoaent  of  tiae  1000  au/sec  a 
rge  extinction,  the  aean  absolute 
e  electron  teaperature  was  120  K 

potential  it  was  0.05v,  aad  for'e 
tration  it  was  9  x  10  to  the  7th  p 
-3rd  power,  which  corresponds  te 
rror  of  2%.      (Author) 
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AD-299   651  Div.      30 

(TISTP/JP)    OTS   price   $1.60 

Foreign   Tech.    Div..    Air   Force  'Sy. teas   Coaaa.d. 

Mright-Patterson   Air   Force   Base,    Ohio 

SOME    SPECIAL   MEASUREMENTS   OF    MAGNETIC 'dENSITY 


Division.  30  -  RESEARCH  AND  RESEARCH  EQUIPMENT 


by  A.  A.  Bra«de.   20  Feb  63.  19p.  incl.  illys. 
7  refi.  (TrtBi.  ao.  rTO-TT-63-1  fro«  FiJikt 
■etallov  I  Metalloyedeniya.  13:6,  pp.  832-841. 
1962) 

Uaclaiti fied  report 

DESCRIPTORSi   •Magaetic  fields.  •Fluxaeteri, 
*CalTaao«etert.  Creep.  Deatity.  Calibratioa. 

A  Method  ii  described  for  aeaturi ng.aagnet i c 
density  «ith  a  ballistic  galvanoaeter  by  aeaas  of 
the  actioa  of  a  rariable  field  on  the  ferro- 
■agnetic  speciaea.   The  parameters  of  the  experi- 
■eatal  setap  and  the  exaaples  of  the  Method's 
asc  ia  lavest igat i ag  ideal  carves  of  aagaetixa- 
tioa  aad  the  effect  of  creep  are  presented. 
(Aathor) 


AD-299  709      Oi».   30 
(TISTM/ODN)  OTS  price  |1.60 

Aerospace  Corp..  Los  Angeles,  Calif. 

CYCLES  AND  EQUIPMENT  FOI  PBOOUCING  LOH 

TEMPERATURES. 

by  G.  H.  Zeaner.  15  Jaa  63.  20p.  (Rept.  ao. 

TDR.169(3711-01)TN-1) 

(Coatract  AF  0^(695)169) 

(SSO  TOR  63-9)         Uaclassified  report 

DESCRIPTORS:   •Ref rigcrat ioa  systeas.  Lom- 
taaperature  research,  Cryogenics,  Machines, 
Jaale-Thoapson  effect,  Theraodynaaics ,  Theory. 


AO-299  774 
(TISTA/GEC] 


Di».   30 
OTS  price  $4.60 


Arnold 


VKF 


no . 


Arnold  Engineering  DevelopsMat  Center. 

Air  Force  Statioa,  Tena. 

AERODYNAMIC  DESIGN  AND  CALIBRATION  OF  THE 

50.INCH  HYPERSONIC  HIND  TUNNELS, 

by  Jaaas  C.  Sivalls.   ■ar  63.  i5p-   (>ept. 

AEDC-TOR-62-230) 

(Coatract  AF  40(600)1000) 

Uaclassified  report 


DESCIIPTORSi   •Rypersoaic  wind  tunqels.  Design, 
Model  tests.  Hind  tunnel  aodels.  Hind  tunnel 
■oszles.  Aerodynaaic  characteristics. 
Calibratioa. 


AO-299  973     Dir.   30 
(TISTB/MS)  OTS  price  $15.50 

Califoraia  U..  Los  Aageles: 

A  MEASURE  OF  THE  SIGNIFICANCE  OF  PATTERN  FEATURES 

FOR  USE  AS  AN  AID  IN  THE  DESIGN  OF  RECOGNITION 

SYSTEMS. 

by  Carl  Malts.  Dec  62.  227p.  (Rept.  ao.  62-68) 

(Coatract  NoBr-23352) 

Uaclassified  report 

DESCRIPTORS:   'Pattera  recogaitioa,  Coaputcri, 
Oesiga,  Heasureacat,  Autoaatic. 


AD-299  999     Di».   30 
(TISTP/JH)  OTS  price  11.10 

Hughes  Aircraft  Co..  Culver  City,  Calif. 

COMPUTER  RELIABILITTf  STUDY. 

Moathly  progress  rept.  ao.  5.  25  Feb-31  Mar  63. 

1  Apr  63,  6p.  iacl.  ilUs.  (Rept.  no.  63H- 

139V9973) 

(Coatract  AF  04(695)210) 

Unclassified  report 

DESCRIPTORS:   •Coaputers,  Reliability  (Elcc- 
troaic).  Errors,  Design. 


AD- 400  107 

(TISTE/CAM) 


Di*.   30.  26 
UTS  price  |6.60 


MRD  Di*.,  Geaeral  Aaerican  Transportation  Corp., 

Niles.  111. 

CONTAINER  FAILURE  DETECTION  SYSTEM. 

Interia  technical  engineering  rept..  1  Sep  62- 

28  Feb  63. 

by  A.  B.  Hiecxorek  aad  M.  B.  Levine.   28  Feb  63. 

56p.  incl.  iUut. 

{Contract  AF  33(657)7461,  ProJ.  7-915) 

(ASD  TR-915.  »ol.  4)    Uaclassified  report 

DESCRIPTORS:   "Containers .• "Fni 1 ure  (Mechanics), 
•Fracture  (Mechanics).  Reliability.  Seasitiv- 
ity,  Recordiag  systeas.  Elect rodepos it  ion. 
Non-destructive  testing,  Metal  foraing  presses. 
Electroaagaetic  fields.  Pulse  geaerat^rs. 
Echo  ranging,  Circuits.  Traasducers  (Acoastics), 
Instruaentation,  Model  tests.  Ultrasonic 
radiatloa. 

A  prototype  systea  has  been  fabricated  and  tested 
Kith  a  aodel  billet  container.   Records  produced 
by  the  systea  during  the  tests  indicate  a  high 
degree  of  capability  and  reliability  in  detect- 
ing longitudinally  oriented  cracks.   The  pulse 
echo  technique  was  adopted;  though  preliainary 
experiaents  Mith  through  transaission  proaised 
sufficient  sensitivity  for  autoaated  recording  of 
floM  depth  and  locatioa,  further  iavest igat ion 
utilising  the  aodel  billet  container  revealed  ef- 
fects detriaeatal  to  its  successful  use.   Inte- 
gration of  the  ''roller  skate*'  Hater  coupler, 
scaaning  systea  and  recording  systea  was  accoa- 
plished  through  tests  conducted  with  the  aodel 
billet  container.   Subsequent  inspection  with  the 
systea  has  revealed  its  ability  to  detect  aatu- 
rally  occurring,  longitudinally  oriented  cracks. 
(Aathor) 


AD-400  138     Dlv.   30 
(TISTB/LMH)  OTS  price  14.60 

0oeiag  Co..  Seattle,  Hash, 

ASSEMBLY  AND  CHECKOUT  STARTUP  PROGRAM.  DATA  AND 

SUPPORT  REQUIREMENTS, 

by  F.  R.  Liadquist.   28  Mar  63.  31p.  iacl.  illas. 

(Rept.  BO.  D2-30100) 

(Contract  AF  04(694)266) 

Uaclassifitd  report 

DESCRIPTORS:   •Research  prograa  adainistrat ioa, 
Coaaunication  theory,  Maaageaent  eagineoring. 
Operations  research.  Logistics,  Industrial 
production,  Araed  Forces  supplies.  Quality 
control,  Docuaeatat ion.  Scheduliag,  Heapons 
systeas. 


AD-400  251      Ui».   30 
(TISTP/JH)  OTS  price  $4.60 

Northrop  Corp.,  Hawthorae,  Calif. 

AGE  BALLISTIC  COMPUTER  TEST  SET  7842354. 

Fiaal  rept. 

6  Mar  63.  42p.  (Rept.  ao.  NORT  63-87) 

(Contract  AF  33(600)39587) 

Uaclassified  report 

DESCRIPTORS:   •Coaputers.  Reliability  (elec- 
tronic), Test  satf.  Coaputer  logic.  Ballistics. 


AD-400  268     Dlv.   30.  25 
(TISTP/MB)  OTS  price  $4.60 


Naval  Ordaaace  Lab.,  Hhite  Oak.  Md. 

A  FORTRAN  III  (IBM  7090)  PROGRAM  FOR  THE  CALCULA- 


RESEARCH  AND  RESEARCH  EQUIPMENT  -  Division  30 


TION  OF  ELECTRON  HAVE  FUNCTIONS  FOR  THE  SODIUM 

ION, 

by  Gerhard  Heiche.  Mar  63.  40p.  (Rept.  np. 

NOLTR  63-31) 

Uaclassified  report 

DESCRIPTORS:   •Digital  coapaters,  •Quab'tua 
aechaaics,  Sodiaa,  Ions,  Prograaaing 
laagaage,  Prograaalag  (Coaputers). 

AD-400  274      Div.   30 
(TISTP/MB)  OTS  price  $1.60 

Systea  Developaent  Corp.,  Santa  Monica,  tb 1 i f . 

MILESTONE  II  FLEXOHRITER  PAPER  TAPE  -  PR  'STORE 

■ERGE  (SPTPM),  ^^ 

by  S.  A.  Gardner.  8  Mar  63,  12p.  (Teehaiikl  aeao. 

ao.  TM-1003/008/00) 

(Coatract  AF  19(628)1648) 

Unclassified  repo 

DESCRIPTORS:   •Prograaaing  (Coaputers) 
Coaputers,  Punched  tape.  Input-output  l^vices. 


AD-400  275     Div.   30 
(TISTB/AH)  OTS  price  $1.10 


Systea  Developaent  Corp.,  Santa  Monica,  (J»lif. 

UTILITY  SYSTEM  PROGRAMMING  PROPOSALS.   Pt^POSAL 

•-OR  ADDITIONAL  FEATURES  IN  THE  LARII  ASSIiBLY 

PROGRAM, 

by  F.    J.    LaChapelle.      1    Mar   63.    5p.       (Te<i|aical 

aeao.  no.  TM-890/009/00) 

(Contract  AF  19(628)1648) 

Unclassified  repoi 

DESCRIPTORS:   'Prograaaing  (Coaputers),  Coding, 
Errors,  Indexes,  Data  processiag  systei)^ 


AO-400  276      Div,   30 
(TISTP/J*)  OTS  price  $1.10 

Systea  Developaent  Corp.,  Santa  Monica,  Ckllf. 
UTILITY  SYSTEJI  PROGRAM  SPECIFICATIONS.   MILE- 
STONE 4.   UPDATE  BIRD  BUFFER  1604  TRANSF 
TAPE  (SDELET) , 

hy  R.  C.  Rise.   6  Mar  63,  5p.   (Techaical 
io.  TM-891/004/00) 
(Coatract  AF  19(628)1648) 

Unclassified  repor  : 

DESCRIPTORS:  •Prograaaing  (Coaputers), 
processing  systeas.  Input-output  device 
Coapaters . 


Ei 


n 


«0-400    277  Div.       30 

(TISTP/JH)    OTS   price    $1.60 

Syitea   Developaent    Corp.,    Santa    Monica,    C 

IILESTONE    11.      FLEXOHRITER    PAPER    TAPE   TO 

CORRECTOR    ROUTINE     (SFLXLOD), 

by  R.    C.    Hise.      7   Mar    63,    8p.       (Technical 

•0.    TM-1 003/006/00) 

(Contract  AF  19(628)1648) 

Uaclassified  repor 

DESCRIPTORS:  •Coaputers.  Coaputer  ston 
devices.  Data  processiag  systeas,  Progr 
(Coaputers),  Input-output  devices. 


AD-400  337     Div.   30 
(TISTP/FR)  OTS  price  $2.60 

Systea  Developaent  Corp..  Saata  Moaica,  Ca<if. 
GENERAL  PAPER  TAPE  INPUT-OUTPUT  (SENPAP)  l|^C  AA. 


aeao. 


lata 


if.^ 

CbRE 

•eao. 


I* 
laing 


Report  on  160-A  Utility  Prograa  Descriptions 

Milestone  XI  SENPAP, 

by  E.  J.  Rosenberg.   18  Jaa  62.  .18p.  incl.  illus 

(Rept.  no.  TM-(L)-71 5/038/00) 

(Contract  AF  19(628)1648) 

Unclassified  report 

DESCRIPTORS:   •Prograaaing  (Coaputers), 
Magnetic  tape,  Punched  tap- 


79 


AD-400  342     Div.   30 
(TISTA/FRL)  OTS  pri  ;':  ^3.60 

Nortronics  Div.,  Northrop  Corp.,  HaMthorae.  Calif. 
AGE  ASTROINERTIAL  INSTRUMENT  TEST  SET  7842353. 
Final  rept. 

7  Mar  63.  36p.  incl.  illus.  tables.  (Rept.  no. 
NORT  63-8:>) 

>ii'>.   :.  .:t  to  Dojglas  Aircraft  Co.,  Inc., 
Saata  Monica,  Calif.,  Contract  AF  33(600)39587) 

Unclassified  report 

DESCRIPTORS:   •Inertial  navigation.  Celestial 
navigatio.i,  Prograaaing  (Coaputers),  Teapera- 
ture,  Te^ts.  Giaoals,  Acceleroaeters.  Gyro- 
scopes, Data,  Phototubes,  Telescopes,  Frictioa, 
Bearings,  Ground  support  eq-jipaent,  Autoaatic, 
Checkout  equipaent,  Test  sets. 

An  astroinertial  test  set  was  given  the  following 
tests:   gross  confidence  test  aethods.  teapera- 
ture  control  loop  test  aethods,  bearing  frictioj 
test  aethod,  precision  dc  voltage  aeasureaent 
aethods,  acceleroaeter  alignaent  procedures, 
acceleroaeter  stability  check,,  acceleroaeter  null 
bias  adjustaent,  platfora  alignaent,  acceleroaeter 
»nd  gyro  calibration,  telescope  resolver  calibra- 
tion, and  phototube  tests.   (Author) 


AD-400  349     Div.   3C 
(TISTM/CCH)  OTS  price  $2.60" 

Zator  Co.,  Caabridge,  Mass. 

HANTED:   A  REACTIVE  TYPEHRITER. 

Finn  1  rept . , 

by  Calvin  N.  Mooers.   Oct  62,  25p'.  15  refs. 

(Rept.  no.  ZTB-142) 

(Contract  AF  49(638)376) 

(AFOSR-2711)  Unclassified  report 

DESCRIPTORS:   •Inforaation  retrieval, 
•Typewriters. 

Soae  critical  reaarks  are  directed  at  aany  cur- 
rent and  fashionable  topics  in  inforaation  re- 
trieval.  The  inforaation  crisis  is  attributed 
to  the  challenge  of  new  aachines,  not  to  an  un- 
expected surge  in  literature.   The  concentration 
on  retrieval  selector  aachines  is  discounted  as 
aisplaced  eaphasis.   Prograas  in  which  inforaa- 
tion retrieval  is  an  activity  for  independent 
effort  at  each  docuaenta tion  center  are  described 
as  dated  and  leading  to  linnecessary  duplication 
of  costly  effort.   Thesaurus  building  is  analyzed 
as  a  aeo-unitera  aberration  undertaken  in  the 
aistaken  belief  that  thesaurus  word  lists  can 
discover  aeanings  in  texts.   Coapound  descriptors 
and  their  algebra  are  aentioned.   The  very  ia- 
portant  future  use  of  reaote  coaputers  by  aeans 
of  typewriters  in  the  library  with  wire  connec- 
tion to  the  coaputer  is  described.   Such  wire- 


Divlaioii  SO  -  RESEARCH  AND  RESEARCH  EQUIPMENT 


collected  typewriters  are  called 
writers.'   Tke  iapediaeats  to  get 
typewriters  are  eaaaerated.   Appr 
coaaectiag  typewriters  haviag  bot 
lower  case  ckaracters  are  oaly  av 
orbitaat  cjost  at  preseat,  i.e.,  a 
for  eack  typewriter  terwiaal.   Ar 
giveji  to  skow  tkat  tke  cost  skoul 
order  of  $500  to  $1000  for  tke  sa 
asers.   Oaissioas  of  accessary  ka 
teaporary  coapating  aackiaes  are 
graaaiag  laagaages  for  tke  reacti 
are  diccassed,  aad  tke  featares  o 
laagaage  are  aeationed.   Soae  of 
capabilities  and  coasequences  of 
typewriter  are  sketcked.   A  plea 
operatioa  by  poteatial  asers  to  i 
aaaufactarers  aake  available  reac 
eqaipaeat  at  reasoaable  prices. 

AD-400  351      Di».   30 
(TISTP/MB)  OTS  price  $3.60 


•reactive  type- 
tiag  reactive 
opriate  wire- 
k  apper  aad 
ailable  at  ex- 
boat  $10,000 
guaents  are 
d  be  in  tke 
all  library 
rdware  in  con- 
listed.   Pro- 
ve typewriter 
r  tke  TRAC 
tke  broader 
tke  reactive 
is  aade  for  co- 
asist  tkat  tke 
tive  typewriter 
(Aatkor) 


Nortroaici  Oiv.,  Nortkrop  Corp.,  Rawtkorae, 
Calif. 

TEST  AND  TAPE  PROGRAHHING. 
Fiaal  rept. 

7  Mar  63.  33p.  iacl.  illas.  (Rept.  ao.  NORT  63- 
89) 

(Sabcoatract  to  Douglas  Aircraft  Co.,  Inc., 
Saata  Hoaiea.  Calif,..  Coatract  AF  33(600)39587) 

Unclassified  report 

OESCRIPTORSt   •C«apaters.  Digital  differential 
aaalysers.  Special  parpose  coaputers.  Test 
aetk»ds.  Prograaaiag  (Coaputers). 

AD-400  516     Div.   30 
(TISTP/IB)  OTS  price  $1.10 

Foreiga  Tack.  Div.,  Air  Force  Systeas  Coaaand, 
Hright-Patterson  Air  Force  Base,  Ohio. 
■ETHOD  OF  CARRYING  OOT  DIVISIVE  OPERATIONS, 
by  L.  A.  Golubcv.   5  lar  63,  3p.   (Traas.  no. 
FTD-TT-62-1501  froa  Russiaa  Patent  No. 
U5069  (698097/26),  pp.  1-2,  17  Feb  61) 

Unclassified  report 


OESCRIPTORSt 
Desiga. 


'Digital  coaputers,  Coaputers, 


AD-^OO  52i.  Div.   30 

(TISTP/GRW)  OTS  price  $7.60 

Foreiga  Teck.  Div.,  Air  Foi<ce  Systeas  Coaaaad, 

Wr ight-Pattersea  Air  Force  Base,  Okie. 

MEASUREMENT  OF  LINEAR  ACCELERATIONS. 

by  N.  P.  Rayevskiy  aad  M.  I.  Subbotia.   7  Mar  63, 

7ip,      (Traas.  a*.  FTD-TT-62-860;  froa 

Iidatel'stve  Akadeaii  Nauk  SSR,  Moskva,  p.  1-62, 

1961) 

Daclassified  report 

DESCRIPTORS:   •Accelereaeters,  Dyaaaict, 
Acceleratiea,  lapact  shock.  Design, 
■easureaeat. 


AD-^OO  531      Div.   30 
(TISTP/JM)  OTS  price  $9.60 

Foreiga  Teeb.  Div.,  Air  Force  Systeas  Coaaaad. 
Mrigkt-Patterson  Air  Force  Base,  Okin. 
AUTOMATION  (AVTOMATIKA) . 

U  Feb  63,  1l2p.   (Trans,  ao.  FTD-TT-62-1 521 
froa  Vidavaitstvo  Akadeaii  Nauk  Ukraias'koy 
ISI  Kiev,  ■•.  2,  pp.  1-89.  1962) 

Unclassified  report 

DESCRIPTORS!   •Coatrol  systeas.  Pulse 
aaalyiers.  Matkeaatical  aaalysis.  Differential 
eqaatioas,  Autoaatic. 


AD-^00  568     Div.   30,  2 
(TISTP/FK)  OTS  price  $5. 60 

■aachester  U.  (Gt.  Brit.). 

THE  DEVELOPMENT  AND  DESIGN  OF  A  POLAR IMETER  FOR 

LUNAR  STUDIES, 

by  David  Clarke.  Nov  62,  53p.  (Teckaical  note 

BO.   1) 

(Coatract  AF  61(052)378) 

(AFCRL-63-^05)         Uaclassified  report 

DESCRIPTORS:   "Polar i zat ioa.  Light,  Stars, 
Plaaets,  Mooa,  Measureaeat,  Instruaent at ioa. 
Telescopes,  Polarizing  filters. 
Photoaultipliers. 


AD-AOO  573     Div.   30 
(TISTB/LMH)  OTS  price  $1.60 

RAND  Corp.,  Saata  Monica,  Calif. 

DYNAMIC  PROGRAMMING  AND  MATHEMATICAL  ECONOMICS, 

by  Richard  Beliaaa.   Mar  63.  9p.   (Meaoraadua 

ao.  RM-3539-PR) 

(Contract  AF  49(638)700.  ProJ .  RAND) 

Uaclassified  rep,ort 

DESCRIPTORS:   •Econoaics.  •Prograaaiag  (Coai- 
puters).  Matkeaatical  logic.  Probability. 
Coaaercc,  Costs,  Budgets,  Scheduling. 


AD-400  615     Div.   30 
(TISTP/MB)  OTS  price  $6.60 

Systea  Oevelopaent  Corp.,  Saata  Hoaica,  Calif, 

MILESTONE  5.  VOLUME  2, 

by  R.  J.  Scott,   5  Mar  63,  65p.   (Tech.  aeao. 

ao.  TM(L)-834/002/00) 

(Coatract  AF  19(628)16^8) 

Uaclassified  report 

DESCRIPTORS:   •Coaputers,  Input-output  de- 
vices. Data  processing  systeas,  Data  trans- 
aission  systeas.  Prograaaing  (Coaputers). 


AD-400  702      Div.   30 
(TISTM/RD)  OTS  price  $1.60 

4750th  Test  Squadron,  Tactics  aad  Application 

Cagiaeeriag,  Tyadall  Air  Force  Base,  Fla. 

PROTOPROOF  OF  MSR  CHECKOUT  PROCEDURES  FOR  SAAMA. 

Fiaal  rept . . 

by  Roderick  S.  Doll.   1  Mar  63.  12p. 

(ProJ.  ADC/73AD/63-2) 

Uaclassified  report 

DESCRIPTORS:   •Checkout  equipaent,  *RecordiBg 
systeas.  Maintenance,  Aircraft  fire  control 
systeas. 


AD-400  746     Div.   30 
(TISTM/SJR)  OTS  price  $12.00 

Tennessee  0.,  Knoxville. 

ANALYTICAL  STUDIES  ON  NOZZLE  THROAT  COOLING, 

by  P.  F.  Pasqua,  P.  N.  Stevens  and  others. 

Apr  63.  155p. 

(Contract  AF  40(600)981,  ProJ.  6951) 

(AEDC-TDR-63-58)       Unclassified  report 

DESCRIPTORS:   'Mind  tunnel  nozzles,  "Plasaa 
physics.  Heat  transfer,  Laainar  boundary  layer. 
Turbulent  boundary  layer.  Stagnation  point, 
Fila  cooling.  Mechanical  properties,  Shear 
stresses.  Oxidatioa,  Molybdenua  alloys, 
Titaaiaa  alloys,  Zirconiua  alloys.  High  pres- 
sure research.  High  teaperature  research. 
Sweat  cooliag.  Hypersonic  nozzles. 
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AND  MARINE  EQUIPIylENT 
MISCELLANEOUS  ARTS  AND  SCIENCES 


31.    SHIPS  AND  MARINE 
EQUIPMENT 

AD-299  777  Div.      31,    25 

(TISTA/FRL)    OTS   price   $1.60 

David  Taylor  Model    Basin,    Hashington,    D 
EXPERIMENTAL   STRESSES   AND    STRAINS    IN   A 
STIFFENED   CYLINDER    OF   OVAL  CROSS-SECT 
TO-MINOI   AXIS   RATIO  OF    I.5), 
by   Mllliaa   p.    Couch   and   Joka   6.    Pulos. 
16p.    lUn.       (Rept.    nos.    1726   and   S-F01 

Uaclassified 

DESCRIPTORS:      "Stiffened   cylinders,    S 
Tests,    Design.    Hydrostatic    pressure. 
(Mechaaics).    Model    tests.    Cylindrical 
Load   distributiea,    Subaariae   hull. 


lot 


Division  31 
Division  32 


c. 

ING- 
(MAJOR- 


•  r  63; 

0302) 
eport 


resset, 

adiag 
todies. 


*rP 


AD-400  724     Div.   31 
(TISTE/JBM)  OTS  price  $1.60 

l?.li^   Taylor  Model  Basin,  Haskiagton   D   C 

i"s??Id?VurT''  *'"  "''*"''  ''*''  °^  '}r''  ^' 

5ih"Ai'*\^    '-•)^«**t«   •■«»  A-    G.    Stra.dkagiea. 

Feb  63.  16p.   (Rept.  ao.  1647) 

Uaclassified  report 


DESCRIPTORS,  .M.r,„c  rudders,  -atke.a 
prediction.  Vibr.tioa,  Hulls  (Marine), 
Tkeory  Destroyers,  Subaarines,  Maneuv 
Wake,  Angle  of  attack.  Navel  vessels  ( 
aat).  Stabilization.  Load  distribution 


ical 

Velocity, 
rability, 
i:pabat- 


32.    MISCELLANEOUS  ARTS  AND 
SCIENCES 

AD-279  092      Div.   32,  28 
(TISTB/MS)  OTS  price  $2.60 

Aaarlllo  Teckaical  Traiaing  Ceater,  ATC. 
Aaarillo  Air  Force  Base,  Tex. 

lulrtl^.    ''<'"CE-S  OPERATIONAL  ' 'THERAPEUTld  COM- 
M^r^llLi    CONCEPT  IN  THE  TREATMENT  OF  SELECTED 
MILITARY  OFFENDERS.  T 

by  Leoaard  J.  Hippckea.   July  61,  23p.  rejfs. 

Uaclassified  repor{t 

DESCRIPTORS:   .Military  persoaael,  .Adjtast.ent 
(Psychology).  Tkerapy,  Military  aedlciaU 
Military  psyckology.  Crlainology. 


AD-279  805     Div.   32.  25 
(TISTP/FDR)  OTS  price  $5.60 

Pennsylvania  Stat*  0.  Coll.  of  Ckeaistry  iid 

•"kysics.  University  Park. 

NEED  FOR  LARGE-SCALE  COMPUTING  EQUIPMENT  KIR 

INFORMATION  RETRIEVAL  IN  THE  GROTH  INSTITlltE 

by  Ray  Pepinsky.   1  Dec  59.  1v.  incl.  tabK 

(Rept.  no.  GI  50) 

(Contract  AF  49(638)416) 

(AFOSR  TN  60-595)      Unclassified  report! 


DESCRIPTORS:   •Inforaation  retrieval,  •* 
talliiatioa,  Docuaeatation,  Solid  state 
pkysics.  Crystals.  Crystal  structures. 
Coaputers. 


Ciys- 


#>' 


AD-280   306  Div.      32 

(TISTB/LMH)    OTS   price   $1.60 


Applied  Matkeaatics  and  Statistics  Lab. 

Stanford  U. ,  Calif.  ' 

ON  OPTIMAL  ADVERTISING  CAPITAL  AND  RESEARCH 

EXPENDITURES  UNDER  DYNAMIC  CONDITIONS 

by  Pkoebus  J.  Dbryaes.   13  Apr  62,  lOp.  lael. 

illus.  1  ref.  (Teckaical  rept.  no.  112) 

(Contract  NoBr-225(50) ) 

Uaclassified  report 

DESCRIPTORS:   •Econoaics,  Statistical 
analysis.  Costs,  Production,  Consuaption 
Scheduling,  Operatioas  research.  Industrial 
prodactioa. 


AD-280  494     Div.   32 
(TISTB/LMH)  OTS  price  $7.60 

'Hebrew  0.  (Israel), 

?«''?«L2»."^"^  "°"  °^  ^"^  AGRICULTURAL  PRODUCER 

IN  COOPERATIVE  SETTLEMENTS  (MOSHAVIM)  IN  ISRAEL 

by  D   Meintraub,  E.  Yuchtaann  and  H.  Meihl. 

Oct  61,  74P.  iUus.  tables,  refs.  (leckaieal 

Bote  BO.  2) 

(Coatract  AF  61 (052)  480) 

(AFOSR-2240)  Unclassified  report 


DESCUlPTORSs   •Sociology.  Econoaics,  Agri- 
culture, Rural  areas.  Political 
Populat  ion. 


science. 


•1 


AD-281    059  Div.      32,    33 

(TISTB/AM)    OTS   price  $2.60 

Coluabia   D. ,    New  York. 

Wfto^n^"^"*"^'       MAURITANIA'S   NEH   GATEWAY    TO   THE 

Jlhw'"?^"  "';  ""'^r"-    ^^"'  tfp-  i"«=i-  ill". 

table.  12  refs.  (Technical  rep^  no.  Cu  22-62- 
Noar  266  (29)  Geog.) 
(Coatract  Nonr-26629) 

Unclassified  report 

DESCRIPTORS:   •Coaaerece.  •Econoaics.  Iron 
iadustry.  Fishes.  Cargo  ships,  Political 
seleBce.  Geography,  Mater  traffic.  Harbors 
Tropical  regioas. 


AU-281  458     Div.   32,  33 
(nSTB/AM)  OTS  price  $2.60. 

Coluabia  U. ,  New  York. 

THE  POSITION  OF  KAOLACK  (SENEGAL)  AND  OTHER 

PORTS  OF  THE  SALOUM  ESTUARY  IN  MEST  AFRICAN 

TRADE. 

by  Richard  J.  Peterec.   1962.  24p.  iacl.  lUuf. 

tables.  8  refs.   (Technical  rept.  no.  Cu21-62) 

(Contract  Nonr-26629) 

Unclassified  report 

DESCRIPTORS:   •Coaaerce.  Cargo  skips, 
Ecbnoaics.  Transportat ioa.  Rivers.  Estaariet. 
Geography.  Industries.  Tropical  regions. 

The  future  of  the  port  of  Kaolack  is  tied  direct- 
ly with  that  of  the  nearby  British  colony  aad 
protectorate  of  the  Gaabia.   Bathurst.  with  its 
far  superior  site  at  the  eatraace  to  the  aatural 
gateway  to  a  large  section  of  Nest  Africa,  is 
teaporarily  stunted  owing  to  its  politically 
restricted  hinterland.   Following  the  rupture  of 
the  Mali  Federation  in  Aagast  I960,  the  subse- 
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AO-299   ^69  01*.      32.    8 

(TISTB/AN)    OTS  price  $9.10 


U. 


Research   Foundatioa,    Colaabus. 

APPENDIX  VI 


(»ept. 


no, 


Ohio   State 

A    STUDY    OF    HRITTeN   CONHUN ICAT ION. 

TECHNICAL    MANUAL   REMRITE   MODELS. 

Fiaal  rapt.. 

by  Fraaklia  H.  Kaower.  Nat  62,  101 p 

4.    val.  4) 

(Coatraet   AF   30(602)2550,    Proj.    A599) 

(tADC   TOR   62-611.    vol.    O 

Unclassified    report 


OlSCRIPTORSt      'Instruction   ■annals.    Language, 
Effect  iveaess.    Electronic    eqiUP"<Bt, 
Haiateaance. 


AB-299    545  Oi».      32,    30 

(TISTB/LHH)    OTS    price   $1.25 


Science   Advisory   Coaaittee.    Mashing- 
TECHNOLOGICAL  COMMUNICATION    IN 


President' s 

ton.  0.  C.  • 

SCIENTIFIC  AND 

THE  GOVERNMENT. 

Crawford  Task  Force  on  Federal  Scientific  aad 

Techaologicat  Inforaation  Probleas. 

Apr  62.  8p.  incl.  ilius.  refs. 

Unclassified  report 

DESCRIPTORS:   'Scientific  research.  *Oocuaen- 
tation.  Araed  forces  research.  Research  prograa 
adaiaistrtioa.  Operations  research.  United 
States  goveraaeat.  Manageaent  eagiaeering. 
laforaation  retrieval.  Oocaaeatat ion,  Data, 
Coaauaicat ioa  theory. 


AD-299  970     Div.   32 
(TISTB/MS)  OTS  price  $2.60 

California  U.,  Los  Aageles. 

TECHNICAL  STUDIES  IN  CARGO  HANDLING  -  IXi   IRON 

ORE  TRADE  AND  ORE-CARRIER  FLEET  REQUIREMENTS.   > 

FUNCTIONAL  ANALYSIS  AND  FORECAST  FOR  1965, 

by  Rayaoad  Erler.   Feb  63.  23p.   (Rept.  ao. 

63-8) 

(Coatraet  Near  23307.  ProJ.  NR  347  002) 

\  Uaelassified  report 

DESCRIPTORSii  *Coaaerce.  "Cargo,  *Eceaoaies. 
•Production,  •Matheaat ieal  predictioa.  'Ores 
(Matal  saarcas).  Irea.  Haadling. 


AD-400  262     Div.   32.  18 
(TISTA/VGN)  OTS  price  $4.60 

Aray  Cheaical-Biolagieal-Radiological  Eagiaeering 

Group.  Aray  Cheaical  Center.  Md. 

U.  S.  ARMY  CBR  AGENCY  ENGINEERING  DATA  MICRO- 

REPRODUCTIOX  SYSTEM  -  PROJECT  NO.  61001.  PHASE  1, 

by  John  A.  Sparkx.   Mar  63.  34p-   (ENGR  rept.  no. 

55) 

Uaelassified  report 

OBSCRIPTORSt   •Docuaentat ioa.  Military  facili- 
ties. Data  storage  systeas,  Desiga,  Costs, 
Personnel.  Aray  equipaent.  Logistics,  Punched 
cards,  Microfila,  laforaatioa  retrieval. 
Data  processiag  systeas. 


AD-400  361 
(TISTB/CCH) 


Div.   32,  29 
OTS  price  $3.60 


Lockheed  Aircraft  Corp..  Sunnyvale.  Calif. 
OUST  CONTROL  TECHNIQUES  FOR  CLEAN  ROOMS. 
Special  bibliography. 

coap.  by  George  R.  Evaas.   Mar  61,  29p. 
108  refs.   (Rept.  no.  SB-61-9) 

Unclassified  report 

DESCRIPTORS!   •Bibliography,  •Particles. 
•Air,  Aerosols,  Instruaentat ioa,  Saapling, 
Safety,  Maiateaaace,  Coatrol.  Coataaiaat ion. 
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AD-400  604     Div.   32.  30 
(TISTP/FEM)  OTS  price  $5.60 

Hebrew   U,    (Israel) . 

FOUR   LECTURES    ON   ALGEBRAIC    LINGUISTICS    AND 

MACHINE   TRANSLATION. 

by   Yehoshua   Bar-Hillel.      Jaa   63.    1v.    incl.    i 1 1  us . 

47    refs. 

(Contract  N62558-2214) 

Uaelassified  report 

DESCRIPTORS:  •Machine  translatioa.  •Oocuaen- 
tation.  Speech.  Algebras.  Matheaatical  logic. 
Language. 

Contents:   The  role  of  graaaatical  aodels  in 
aachine  traaslation;  Syntactic  coaplexity; 
Laaguage  and  speech;  theory  vs.  observation  in 
linguistics;  Nhy  nachiaes  won't  learn  to  trans- 
late wel  1. 


AD-400  688     Oiv.   32 
(TISTB/AM)  OTS  price  $9.60 

Bureau  of  Applied  Social  Research,  Colaabia  U. , 

New  York. 

REVIEW  OF  STUDIES  IN  THE  FLOW  OF  INFORMATION 

AMONG  SCIENTISTS.   VOLUMES  I  AND  II.   TEXT  AND 

TABLES. 

Jan  60.  1v.  iacl.  illus.  tables. 

Unclassified  report 

DESCRIPTORS:   •Reading.  •Scieatific  personnel. 
•Docuaeatat ion.  •Periodicals.  Libraries. 
Reports.  Operation.  Professional  personael. 
ladexes.  Analysis.  Abstracts.  Coaaunicat ioa 
systeas,  Scieatific  research. 
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No  Entries 


NON-MILITARY  AND  OLDER  MILITARY 
RESEARCH  REPORTS 


•Descripcors  marked  with  an  asterik 
are  listed  in  the  subject  index. 

AGRICULTURE 
Plant  Cultivation 


ORO-470 


$1.60 


Florida  U.,  Gainesville. 
METABOLISM  AND  TRANSPORT  OF 
DRATES  IN  PLANTS,  by  T.  E.  Humph 
rept.  on  Contract  AT(40-l)2l26.    3  Oct  61 
12  refs.    Includes  paper:  EVIDENCE  FOR 
MITOCHONDRIAL  ELECTRON 
OXYGEN  IN  CORN  ROOTS  TREATED   .. 
DICHLOROPHENOXY ACETIC  ACID,   by  T 
Humphreys  and  W.  M.  Dugger.  Jr. 


CAi»OHY- 
reji^.   Final 
I6p. 
^iON- 
TRANSPOhT  TO 
WttH  2,4- 
E. 


ASTRONOMY 
Astrophysics 

TID-I5540      OTS      $1.10 

Argonne  National  Lab. ,  III. 
THE  OCCURRENCE  OF  WHITLOCKITE 
METEORIC  STONES,  by  Louis  H.  Fuchs.    Rept.  on 
Contraa  W3l-109-eng-38.  Jan  62.  7p.  8  i|^8. 


NASA  N63- 10142      OTS   $5.60 

Armour  Research  Foundation,  Chicago, 
RADIATIVE  ENERGY  TRANSFER  ON 
MARS  AND  VENUS,   by  WilUam  O.  Davie^ 
rept.  no.  3  on  Contract  NASr- 65(00).   Sep 
13  refs.  ARF   1200-3. 


NASA  N63- 13089     OTS   $1.60 

CaUfomia  U. ,  La  Jolla. 
ELECTRON  PROBE  MICROANALYSIS  OF 
IZED  ELEMENTS  IN  THE  ORGUEIL  M£ 
by  Bartholomew  Nagy,  Kurt  Fredriksson,  „ 
Rept.  on  Grants  NsG  98-60,  NsG  341,  and 
AT(11-1)S4.    [1962]  19p.  21  refs. 

NASA  N63- 13794     OTS     $0.50 


Goddard  Space  Flight  Center.  National  Aeronautics  TID-15275      OTS   $2.60 

and  Space  Administration,  Greenbelt,  Md 
THE  CHARACTERISTICS  OF  DISTANT  OImETS 
by  Bertram  Donn,  Mar  63,  lOp.  21  refs.  T(<:hnicai 
note  D-1671. 


L 

ENlf  RY  INTTO 
*   Quarterly 
5(2,  53p. 


ORGAN- 
METjEORITE, 
^nd  others. 
Contract 


BEHAVIORAL  SCIENCES 
Psychology 

PB  163  079     OTS     $1.60 

Naval  School  of  Aviation  Medicine,  Pensacola,  Fla 
PERSONAL  INFLUENCE  AS  A  FACTOR  IN  CON-  ' 
TRACT  DEaSIONS,  by  Paul  D.  Nelson.  9  Sep  58.  12p 
Proj.  NM16  01  11,  rept.  no.  17.  h      .       h 

DESCRIPTORS:     ^Military  personnel,  ♦Decision 
making.  *Motivation,  Leadership.  Sociology.  Group 
dynamics. 

Friendship  patterns  and  opinion  leaders  were  studied 
as  possible  factors  involved  in  the  making  of  naval 
contract  decisions  by  officer  candidates.    Neither 
opinion  leaders  nor  friendship  diads  was  found  to  be 
consistenUy  related  to  decision  patterns.    The  major- 
ity effect  was  found  to  be  significant;  i.  e. ,  any 
particular  individual  tended  to  make  a  decision  sim- 
ilar to  that  made  by  the  majority  of  his  best  friends. 
(Author) 


BIOLOGICAL  SCIENCES 

BNL-6152      OTS      $2.60 

Brookhaven  National  Lab. ,  Upton,  N.  Y. 
MEASUREMENT  OF  DRY  MATTER  PRODUCTION  OF 
THE  PLANT  COVER,  by  G.  M.  Woodwell  and 
P.  F.  Bourdeau.    19  June  62,  30p.  42  refs. 

TID-17778      OTS      $1.60 

Chile  U. ,  Santiago 
GENETICS.   EVOLUTION.    AND  POPUlj^TION 
STUDIES  IN  CHILEAN  SPECIES  OF  THE  GENUS 
DROSOPHILA.  by  Danko  Brncic.    Final  rept.  on  Con- 
tract AT(30-1)2465.   31  Dec  62,  14p.  11  refs. 

TID- 16768      OTS  $3. 60 

Pavia  U.  (Italy) 
THE  DiSTRIBUnON  OF  MIGRATION  DISTANCES- 
MODEL^  AND  APPLICATIONS  TO  GENETICS.  Rept 
en  Contract  AT(30- 1)2280.  24  Sep  62,  37p.  2  refs 


Argonne  National  Lab. ,  111. 
AN  ELECTRON  MICROSCOPE  STUDY  OF 
SARCOBLAST  KARYOKLASIS  DURING  MYOGENESIS 
IN  GRASSHOPPER  EMBRYOS,  byT.  N.  Tahmisian. 
Rept.  on  Contract  W3l-109-eng-38.    1961.  29d 
19  refs.   UAC-5930. 


S  1 


^  Anatomy  and  Physiology 

PB  163  021    Orrs$15.50 

Central  Inst,  for  the  Deaf,  St.  Louis,  Mo. 
AUDITORY  AND  NON- AUDITORY  EFFECTS  OF  HIGH 
INTENSITY  NOISE,    by  HaUowell  Davis  and  S.  Richard 
Silverman.   Joint  Proj.  Final  rept.  on  Contract  Nonr- 
1151(02)  and  repc  no.  7  on  Bureau  of  Medicine  and 
Surgery  Research  Proj.  NM  13  01  99.    2  June  58,  236p. 
69  refs.  AD- 204  651. 

DESCRIPTORS:    'Jet  engine  noise,  Measurement, 
Laboratories,  'Noise  analyzers,  Dau  processing 
systems,  Measuring  devices  (Electrical  and  electronic), 
Microphones,  Recording  systems,  Radio  transmitters, 
Circuits,  Naval  personnel,  •Maintenance  personnel, 
•Hearing,  •Auditory  thresholds.  Age  factors.  Ears, 
Injuries,  Exposure,  •Aviation  deafness,  •Ear 
protectors,  •Psychology,  Psychometrics,  •Neuro- 
psychiatry, Stress  (Psychology),  Behavior,  Group 
dynamics. 

Carrier  flight  deck  personnel  aboard  two  U.  S.  Navy 
carriers  and  a  group  of  shore-based  Jet  aircraft  person- 
nel were  tested  by  pure  tone  audiometry,  by  various 
psychological  and  psychomotor  performance  tests,  and 
by  psychiatric  interviews.    Analysis  of  sick-bay  calls 
was  also  made.   No  clear,  positive  effects,  either  audi- 
tory or  non-auditory,  of  exposure  to  noise  were  shown 
by  any  o€  the  tests.    It  is  unsafe,  however,  to  extrapolate 
from  present  noise  exposures  to  the  more  severe  ex- 
posures that  must  be  anticipated  in  the  future.    Two 
other  undesired  effects  of  high -intensity  ncnse,  in  the 
opinion  of  the  investigators,  are:  interference  with 
communication  and  decrement  in  performance  of  per- 
sonnel during  actual  exposure.   (Author) 


PB  163  020      OTS  $2.60 

Tulane  U. ,  New  Orleans,  La. 
AN  EXAMINATION  OF  THE  TECHNIQUE  OF 
CUPULOMETRY,   by  Cecil  W.  Mann  and 
Charles  J.  Canella.    Rept.  on  Contract  Nonr- 475(05). 
30  May  56,  26p.  16  refs.    Joint  Proj.  NM  001  110  500, 
rept.  no.  42;  AI>119  600. 

DESCRIPTORS:  Rotation,  •Perception,  •Vertigo, 
♦Sensory  mechanisms,  •Ear,  'Motion  sickness. 
Adaptation  (Physiology),  Aviation  personnel. 

The  term  cupulometry  has  been  given  to  a  description 
of  the  effects  produced  by  rotating  individuals  at 
pre- determined  velocities.    A  curve  is  drawn  erf  the 
plot  of  log  velocity  against  the  duration  of  the  poet- 
rotational  effect.   It  has  been  found  that  the  cupulogram 
for  normal  people  is  a  straight  line,  while  for  types  of 
inner  ear  pathology  there  appear  to  be  deviations  from 
a  straight  line.    This  report  is  concerned  with  the 
cupulograms  of  a  small  number  of  seasick  prone 
individuals  compared  with  those  of  normal  subjects. 
It  also  reports  the  cupulograms  of  three  naval  aviators, 
and  these  show  a  marked  degree  of  habituation.  (Author) 


Biochemistry 

TID-14721      GTS      $1.60 

Argonne  National  Lab.,  111. 
A  NEW  ASSAY  OF  GUANIDINOACETATE  METHYL- 
PHERASE,  by  F.  Salvatore  and  F.  Schlenk.    Rept.  on 
Contraa  W3l-109-eng-38.   Nov  61,  12p.  13  refs. 
UAC-5831. 

ANL-6637   OTS  $2.  25 

Argonne  National  Lab. ,  111. 
PROCEEDINGS  OF  THE  SEVENTH  ANNUAL 
MEETING  ON  BIO-ASSAY  AND  ANALYTICAL  CHEM- 
ISTRY. Held  at  Argonne  National  Lab.,  Oct  12-13, 
1961,  on  Contract  W3l-109-eng-38.    (l%2l  96p. 
27  refs.  NASA  N63-11815. 

TID-15871      GTS      $2,60 

California  U. ,  Loe  Angeles.   School  of  Medicine. 
INCORPORATION  OF  LINOLENIC-1-Cl*  ACID  INTO 
EICOSAPENTAENOIC  AND  DOCCOSAHEXAENOIC 
ACIDS  IN  FISH,  by  Mitsu  Kayama,  Yasukiko  Tsuchiya 
and  others.    24p.  23  refs.   Prepared  in  cooperation 
with  Tohoku  U. 

HW-SA-2545      OTS      $1.60 

Hanford  Atomic  Products  Operation,  Richland,  Wash. 
REGENERATING  LIVER  STUDIES.   I.    INTRACELLU- 
LAR DICTRIBUTION  OF  CATIONS  AND  PROTEIN  IN 
THE  RAT,  by  Edwin  M.  Uyeki.   Rept.  on  Contract 
AT(45-1)1350.   9  May  62,  17p.  14  refs. 

UCRL- 10357     OTS  $3. 50 

Lawrence  Radiation  Lab. ,  U.  of  California, 

Berkeley, 
A  KINETIC  STUDY  OF  GLYCOLYSIS  IN  ASCITES 
TUMOR  CELLS,  by  Knud  Karl  Lonberg-Holm.  Thesis. 
Rept.  on  Contract  W7405-eng-48.    July  62,  269p. 
159  refs. 

TIP- 13322  OTS  $2.60 

Philadelphia  General  Hospital,  Pa. 
LIPID  COMPOSITION  OF  UVER  NITOCHONDRIA 
FROM  NORMAL  AND  X-RAY  IRRADIATED  FASTED 
RATS,   by  H.  P.  Schwarz,  L.  Dreisbach  and  others. 
1  Aug  61,  22p.  25  refs. 

NASA  N63-11302  OTS   $1.60 

Space  Sciences  Lab. ,  U.  of  California,  Berkeley. 
BIOCHEMICAL  ACTIVITIES  OF  TERRESTRIAL 
MICROORGANISMS  IN  SIMULATED  PLANETARY 
ENVIRONMENTS,  by  Carl  Sagan  and  Stanley  Scher. 
Semiannual  status  rept.  on  Grant  NsG- 126-61. 
1  Aug  62,   15p.  Series  no.   3,  issue  no.   13. 


Rodiobiology 

TID- 15521  OTS  $3.60 

Argonne  National  Lab. ,  ill. 
EFFECT  OF  X-RAYS  ON  THE  FISSION 
PARAMEaUM  AURELIA,  by  G.  A.  Sach^r 
Powers  and  others.    Rept.  on  Contract  W3L 
Jan  62,  37p.  9  refs.  UAC-6150. 


RATE  OF 

E.  L. 
-109-eng-38. 


TID- 14624  OTS  K60 

Argonne  National  Lab. ,  111. 
EFFECTS  OF  X-RAYS  ON  THE  SURVIVAL  OF 
DROSOPHILA  IMAGOS.  by  George  A.  Sacl^fer.  Rept. 
on  Contract  W3l-109-eng-38.  Oct  61,  41p.  16  refs. 
UAC-5705. 


TID-13275      OTS      $1.60 

Argonne  National  Lab. ,  111. 
GLYCEROL  AND  OXYGEN  EFFECTS  ON 
SENSITIVITY  IN  STAPHYLOCOCCUS  ... 
R.  B.  Webb.    Rept.  on  Contraa  W31-109 
Apr  61,  14p.  12  refs.    UAC-5205. 

TID- 14893      OTS      $1.10 


Argonne  National  Lab. ,  111. 
LONG  TERM  EFFECTS  OF  THERAPEUTIC  RE 
MOVAL  OF  INTERNALLY  DEPOSFTED  PLUTONIUM 


X-RAY 

AUREUS,  by 
<ilg-38. 


byMarciaW.  Rosenthal.   Rept.  on  Contra 
eng-38.    Dec  61,  8p.  4  refs.    UAC-5893. 

TID- 14019      OTS      $1.60 


W31-109- 


S-2 


Argonne  National  Lab. ,  111. 
THE  RATE  OF  RECOVERY  FROM  RADIATION 
INJURY  AS  A  FUNCTION  OF  INJURY,  by  Howard  H 
Vogel,  Jr.,  John  W.  Clark,  and  Donn  L.  Jo«lan.   Rept 
on  Contraa  W3l-109-eng-38.  Aug  61,  18p    8  refs 
UAC-5554.  ' 


TID- 15308      OTS      $1.10 

Argonne  National  Lab. ,  111. 
THE  TRANSLOCATION  OF  THORIUM  DAUGHTERS 
TO  THE  SKELETON  OF  THOROTRAST  PATIENTS,  by 
L.  D.  Marinelli  and  H.  F.  Lucas,  Jr.   Reptj.  on  Con- 
traa W3l-109-eng- 38.  Jan  62.  2p.   UAC-6pll. 

BNL-5798      GTS      $1.10 

Brookhaven  National  Lab. ,  Upton,  N.  Y 
ANOXIC  PROTECTION  OF  THE  SMALL  BltTESTINE 
OF  DOGS  BY  INTRA -ARTERIAL  CATHETERIZATION, 
by  Morton  M.  Kligerman,  Viaor  P.  Bond  and  others 
7  Nov  61,  9p.  3  refs.  , 

BNL-6006      OTS      $1.60 

Brookhaven  National  Lab. ,  Upton,  N.  Y 
COW  VFTAMIN  Bi2  BINDING  CAPACFTY  O^  HUMAN 
LEUKOCYTES,  by  Leo  M.  Meyer,  Eugene  P, 
Cronklte  (Souh  Nassau  Communities  Hospital)  and 
others.    23  Apr  62,  13p.  16  refs. 


BNL-5536      OTS      $1.10 

Brookhaven  National  Lab. ,  Upton,  N    Y 
EFFECT  OF  RNA-ASE  AND  DNA-ASE  ON  INCORPO- 
RATION OF  TRFTIATED  PYRIMIDINE  NUCLEOTIDES 
INTO  RNA  AND  DNA  IN  HUMAN  CANCER  CELLS 
(HeLa)  IN  CULTURE,  by  L.  E.  Feinendegen, 
V.  P.  Bond,  and  R.  M.  Drew.    1  Aug  61,  7p.  11  refs. 

BNL-5930      OTS      $1.60 

Brookhaven  National  Lab. ,  Upton,  N    Y 
ELECTROMOTIVE  FORCE  OF  TRANSFER  SY^EM<; 
CONTAINING  MEMBRANES,  by  Leslie  FNims^.^ 
Jean  Kuo.    23  Mar  62,  18p.  5  refs. 

BNL-5820      OTS      $1.60 

Bro(*haven  National  Lab. ,  Upton,  N    Y 
HOT  CELL  LAYOUT  CRITERIA,  by  John  M.  Ruddy 
Jan  62,  lip.  ' 

BNL-5538   OTS  $1.60 

Brookhaven  National  Lab. ,  Upton,  N    Y 
A  METHOD  OF  EFFECTIVELY  WIDENING  THE 
S^™  ^^^  ^  °^^"  IN  THE  PATH  OF  CHARGED 
HEAVY  PARTICLES  IN  TISSUE,  by  C.  R.  JansS,, 
C.  Baker  and  others.    22  Aug  61,  15p.  4  refs. 

BNL-5929      OTS      $1.10 

Brookhaven  National  Lab. ,  Upton,  NY 
TRACERS,   TRANSFER  THROUGH  MENffiRANES 
AND  COEFFICIENTS  OF  TRANSFER,  by  LesUe  F 
Nims.    23  Mar  62,  7p.  9  refs. 

UCLA-499     OTS      $1.60 

CaUfornia  U. ,  Los  Angeles.   School  of  Medicine 
ENVIRONMENTAL  PATHWAYS  OF  RADIOACTIVE 
lODDME  FROM  NUCLEAR  TE^S  IN  ARID  REGIONS, 
by  Norman  R.  French  and  KermitH.  Larson     Rent 
on  Contraa  AT(04-1)GEN- 12.   Dec  61,  18p.  6  refr* 

TID- 15445      OTS      $"1.60 

'^^^ll^^''''^  l"^  •  ^"^  ^"8^*'^  Deaoxiess 
Hospital,  Boston,  Mass. 

Rus^se^f^!?^^  ^^^o^'^^  ^^  '^   LABORATORY,  by 
r8A^62,  ?47'"^"   ^^I*-  °"  Contraa  AT(30-l)90i. 

HW-SA-2612      OTS  $1.10 

Hanford  Atomic  Products  Operation,   Richland,  Wash. 
DETERMINATION  OF  LOW  LEVEL  ll31  IN  HUl^N 
THYROIDS  RESULTING  FROM  NUCLEAR  TEST 
FALLOUT,  by  H.  E.  Palmer  and  F.  Swanberg.  Rent, 
on  Contraa  AT(45 -1)1350.    25  May  62.  9p. 

HW-SA-2255      OTS      $1.60 

Hanford  Atomic  Produas  Operation,  Richland    Wash 
EFFECT  OF  CHRONIC  FEEDING  OF  SrSo-y^  ON 
RAINBOW  TROUT,  by  R.  E.  Nakatani  and 

?.\?'  ^^^^     Rept.  on  Contraa  AT(45- 1)1350. 
14  Nov  61,  14p.  14  refs. 
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HW-SA-2546      OTS      $1.10 

Hanford  Atomic  Products  Operation,  Richland,  Wash. 
PHYTOSOCIOLOGICAL  ANALYSES  IN  A  DESERT 
SHRUB  COMMUNITY  FOLLOWING  ATOMIC  EXPLO- 
SIONS, by  W.  H.  Rickard.    Rept.  on  Contraa 
AT(45-I)I350.   9  May  62,  7p.  3  refs. 

HW-SA-2493      OTS      $1.60 

Hanford  Atomic  Produas  Operation,  Richland,  Wash. 
THYROID  ADENOMAS  IN  SHEEP  FED  RADIOIODINE, 
by  Sidney  Marks  andLeo  K.  Bustad.  Rept.  on  Contraa 
AT(45-1)1350.    2  Apr  62,  I3p.  13  refs. 

UCRL-I0117      OTS      $2.60 

Lawrence  Radiation  Lab.,  U.  of  California,  Berkeley. 
1^02  INCORPORATION  INTO  THE  NUCLEIC  ACIDS 
OF  SYNCHRONOUSLY  GROWING  CHLORELLA 
CELLS,  by  Luise  Siange,  Martha  Kirk  and  others. 
Rept.  on  Contraa  W7405-eng-48.   8  Mar  62,  30p. 
20  refs. 


TID- 14529     OTS     $1.60 

Los  Alamos  Scientific  Lab. ,  N.  Mex. 
[BODY  Na24  ACTIVITY  AS  A  MEASURE  OF  BODY 
DOSE]  by  E.  R.  Ballinger  and  P.  S.  Harris.    Rept.  on 
Contract  W7405-eng-36. 16  Jan  62,  2lp.    6  refs. 
[LADC-5055]. 

TlD-15181      OTS      $1.60 

Loe  Alamos  Scientific  Lab. ,  N.  Mex. 
COMPARATIVE  RESICTANCE  OF  THREE  GROUPS  OF 
MICE  WITH  DIFFERENT  ANCESTRAL  HISTORIES 
OF  RADIATION  EXPOSURE  TO  LOW  INTENSITY 
GAMMA  IRRADIATION,  by  J.  F.  Spalding  and 
V.  G.  Strang.   Rept.  on  Contraa  W7405-eng-36. 
19  Mar  62,  14p.  4  refs.    LADC-5269. 

ORO-566      OTS  $2. 60 

Meharry  Medical  Coll. ,  Nashville,  Tenn. 
EFFECT  OF  BETA  AND  X-IRRADL\TION  ON  FREE 
OR  ORGANIZED  GROWTH  OF  MALIGNANT  CELLS 
AND  ON  THEIR  LOCAL  OR  METASTATIC  SPREAD 
AND  IMPLANTATION,  by  Horace  Goldie.  Progress 
rept. ,  1  Apr  55-31  Mar  62,  on  Contract  AT(40- 1)1993. 
28  June  62,  25p.  43  refs. 

TID- 17579      OTS      $1.10 

New  Hampshire  U. ,  Durham. 
RADIATION  INDUCED  VIABILITY  MUTATIONS  IN 
THE  HONEY  BEE,  by  William  R.  Lee.   Rept.  on  Con- 
traa AT(30-1)2315. 


ORNL-3260 


OTS   $0.50 


Oak  Ridge  National  Lab. ,  Tenn. 
ENERGY    REMOVED  FROM  PRIMARY  PROTON  AND 
NEUTRON  BEAMS  BY  TISSUE,   by  W.  A.  Gibson. 
Rept.  on  Contract  W7405-eng-26.    [1960]  14p.   17  refs. 
NASA  N62-16063. 


TID- 16890      OTS      $2.75 

Oak  Ridge  National  Lab.,  Tenn. 
ONSITE  ECOLOGICAL  RESEARCH  OF  THE  DIVISION 
OF  BIOLOGY  AND  MEDICINE  AT  THE  OAK  RIDGE 
NATIONAL  LABORATORY,  comp.  and  ed.  by  Stanley  I. 
A uerbach  and  Vincent  Schultz.    Rept .  on  Contraa 
W7405-eng-26.   Oa  62.    159p.    Prepared  in 
cooperation  with  Atomic  Energy  Commission.   Div.  d 
Biology  and  Medicine 

TID- 17379      OTS      $3.60 

Parke,  Davis  and  Co. ,  Detroit,  Mich. 
FACTORS  ELABORATED  BY  ANIMAL  TISSUES 
WHICH  SnMULATE  RATE  OF  REGENERATION  OF 
HEMATOPOIETIC  ORGANS  OF  ANIMALS  EXPOSED 
TO  TOTAL  BODY  IRRADIATION  WITH  GAMMA 
RAYS,  by  D.  H.  Kaump.   Rept.  on  Contract 
AT(11-1)334.    2lNov62,  35p. 

TID- 12790      OTS      $3.60 

Union  Carbide  Nuclear  Co. ,  Oak  Ridge.  Tenn. 
m  VIVO  GAMMA  SPECTROMETRY  FOR  INHALA- 
TIONS OF  NEPTUNIUM -237  -  PROTACTINIUM -233, 
COBALT-60,   AND  ZIRCONIUM-95  -  NIOBIUM -95,  by 
R.  E.  Cofield.    Rept.  on  Contract  W7405-eng-26. 
15  May  61,  35p.  12  refs. 


CHEMISTRY 
Analytical  Chemistry 

IS-431      OTS      $3.60 

Ames  Lab. ,  Iowa  State  U.  of  Science  and  Tech. 
Jlc-DIOXIMES  AS  ANALYTICAL  REAGENTS,  by 
Charles  V.  Banks.   Rept.  on  Contraa  W7405-eng-82. 
19  Mar  62,  37p.  212  refs. 


BNL-5814  OTS  $1.60 

Brookhaven  National  Lab. ,  Upton,  N.  Y. 
DETERMINATION  OF  CARBON- HYDROGEN  RATIOS 
BY  NEUTRON  SCATTERING,   by  H.  L.  Finston  and 
E.  Yellin.   30  Jan  62,  18p.  6  refs. 

BNL-4868      OTS      $1.60 

Brookhaven  National  Lab. ,  Upton,  N.  Y. 
THE  STUDY  OF  ANCIENT  OBJECTS  BY  NEUTRONS, 
by  Edward  V.  Sayre.    [Rept.  on  Contraa  AT( 30- 2)GEN- 
16).    [1960J.  20p. 

HW-SA-2300      OTS      $1.10 

Hanford  Atomic  Produas  Operation,  Richland,  Wash. 
MODIFICATION  OF  A  SARGENT  MODEL  XXI 
POLAROGRAPH  FOR  CONTROLLED  POTENTIAL 
POLAROGRAPHY  AND  VOLTAGE  SCANNING 
COULOMETRY.  by  R.  W.  StromanandF.  A.  Scott. 
Rept.  on  Contraa  AT(45- 1)1 350.   6  Nov  61,  5p. 
2  refs. 


TEES-267I-2      OTS  $5. 50 


Texas  Engineering  Experiment  Station,  (>>llege 

Station. 
INVESTIGATIONS  IN  AUTOMATED  ACTJVATION 
ANALYSIS,  by  Lloyd  E.  Fite,  Edgar  L.  S^ele,  and 
Richard  E.  Wainerdi.  Rept.  on  Contract  AT(40- 1)2671-1 
1  Nov  62,  443p.  120  refs. 


Inorganic  Chemistry 

IS-445      OTS      $1.60 


Ames  Lab. ,  Iowa  State  U.  of  Science  am 
SOME  OBSERVATIONS  REGARDING  RAR$ 
LACTATES,  by  J.  E.  Powell  and  J.  L.  Faitell 
on  Contraa  W7405-eng-82.   30  Apr  62,  1 


i23 


TID-15313      OTS      $2.60 


TID- 17309      OTS      $1.10 

Ethyl  Corp. ,  Detroit,  Mich. 
THE  SYNTHESIS  OF  ORGANOLANTHANIDE 
DERIVATIVES.   Quarterly  rept.  no.  6  for  period 
ending  15  Aug  62,  on  Contract  AT(1 1-1)999.    1962. 
8p.  2  refs. 


Physical  Chemistry  ^ 

IS- 462  OTS  $2.60 

Ames  Lab. ,  Iowa  State  U.  of  Science  and  Tech 
^Tech.  ™E  ADSORPTION  AND  SURFACE  reactions' OF 

-EARTH  HYDROCARBONS  ON  CLEAN  IRIDIUH    by 

Rept.  Jj*"  R-  Arthur,  Jr.  (Bell  Telephone  Labs.)  and 

12  refs.  ?P^"  ^-  Hansen.  Rept.  on  Contract  W74a'i-ene-82 

30  Apr  62,  22p.    13  refs.  ^ 


Argonne  National  Lab. ,  111. 
EXTRACTION  OF  Th(IV)  AS  A  MIXED  cJiMPLEX. 
NITRATE  OR  CHLORIDE,  BY  2-ETHYLHEXYL 
HYDROGEN  2-ETHYLHEXYL  PHOSPHONATE,  by 


D.  F.  Peppard,  M.  N.  Namboodiri,  and  G 
Rept.  on  Contraa  W3l-109-eng-38.  Jan  6: 
12  refs.  UAC-6016. 

TID-15271      OTS      $3.60 


W.  Mason. 
24p. 


Argonne  National  Lab. ,  111, 
SYNERGISTIC  EFFECTS  IN  THE  EXTRACTION  OF 
SELECTED  METALLIC  CATIONS  BY  MONO 
(2-ETHYL  HEXYL)  PHOSPHORIC  AQD,  tif  G.  W. 
Mason,  S.  McCarty,  and  D.  F.  Peppard.    giept.  on 


refs. 


Contraa  W3l-109-eng-38.   Dec  61,  33p.  1 
UAC-5922. 

UCRL-I0437      OTS     $1.50 


Uwrence  Radiation  Lab. ,  U.  of  Qllforniii  Berkeley 
THE  CHEMISTRY  OF  HEXACHLORODIGERMANE.  by 
Richard  Wilhelm  Kopp.   Master's  thesis.   Rjdpt    on 
Contraa  W7405-eng-48.   Sep  62,  56p.  53  r*fs. 
NASA  N63-11997.  ^ 


UCRL- 10124      OTS      $1.10 

Uwrence  Radiation  Lab. ,  U.  of  Calif orniiL  Berkeley 
DIRECT  OBSERVATIONS  OF  HETEROGENfiOUS 
PRECIPITATION,  by  J.  A.  Hren  and  G.  Thomas.    Rept 
on  Contraa  W7405-eng-48.   Mar  62,  lOp.  61 


TID-15360      OTS      $1.60 


fefs. 


Savannah  River  Lab. ,  Aiken,  S.  C. 
CHLORO  COMPLEXES  OF  NITROSYLRUTl|lfeNIUM, 
by  W.  M.  Campbell,  Jr.  and  R.  M.  Wallacei.    Rept.  on 
Contraa  AT(07-2)1.   Apr  62.  15p.  7  refs. 

Organic  Chemistry 

TID- 13249      OTS      $1.10 

Argonne  National  Lab.,  111. 
A  STUDY  OF  PYRENE  DIMERS.  bylsadoryg. 
Berlman.    Rept.  on  Contract  W3l-l09-eng-3i.   May  61 
5p.  7  refs.   UAC-5243.  ^  '      ' 
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TID- 15270  OTS  $2.60 

Argonne  National  Lab. ,  111. 
CATALYTIC  OXIDATION  OF  GRAPHITE,   by  G.  R. 
Hennig.    Rept.  on  Contract  W3l-109-eng-38.  Jan  62.' 
26p.  7  refs.    UAC-5972. 

TID-13282      OTS      $4.60 

Argonne  National  Lab. ,  111. 
EFFECT  OF  THERMAL  ENERGY  ON  UNIMOLECU- 
tCvc  DECOMPOSITION  OF  ISOLATED  MOLECULAR 
^  '  ^y,^i^li«mA.  Chupka.    Rept.  on  Contraa  W31- 
109-eng-38.   May  61.  47p.  29  refs.   UAC-5216. 

ANL-6663      OTS  $0.  75 

Argonne  National  Lab. ,  111. 
SOME  FUNDAMENTAL  ASPECTS  OF  VAPORIZATION, 
by  R.  J.  Ackermann,  R.  J.  Thorn,  and  G.  H.  Winslow 
Rept    on  Contract  W31-109-eng-38.  Dec  62.  27p 
28  refs.  NASA  N63-13576.  ^ 

TID- 15323  OTS  $1.60 

Argonne  National  Lab. ,  111     * 
SYNERGISM  IN  TOE  SOLVENT  EXTRACTION  OF 
DI-,    TRI-AND  TETRAVALENT  METAL  IONS 

^i^fyJ^^k^^  ^J^°^^^  °^  ™E  ISOLATED 
COMPLEXES,  by  J.  R.  Ferraro  and  T.  V.  Healv 

TID-17413      OTS  $1.60 

Argonne  National  Lab.  ,111. 
THERMODYNAMIC  PROPERTIES  OF  CARBIDES  AT 
HIGH  TEMPERATURES,  by  Harry  A.  Eick.  E.  G.  Rauh, 
and  R.  J.  Thorn.  Rept.  on  Contract  W31-109-enc-38. 
Sep  62,  16p.  UAC-6904. 

BNL-5670      OTS      $2.60 

Brookhaven  National  Lab. ,  Upton,  N    Y 
A  SIMPLE  AVERAGING  APPROACH  TO  SURFACE 
HETEROGENEITY,  by  Erik  Hogfeldt  (Royal  Inst,  of 
Tech.).   6  Nov  61,  2lp.  8  refs. 
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HW-SA-2537      OTS      $1.60 

Hanford  Atomic  Products  Operation,  Richland,  Wash. 
CATION  AND  ANIOJ  EFFECTS  ON  THE  DISTRIBU- 
TION OF  URANIUM  IN  THE  SYSTEM:  ALUMINUM- 
ALUMINUM  HAUDE-ALKAU  HALIDE,  by  R.  H. 
Moore.    Rept.  on  Contraa  AT(4S- 1)1350.   May  62,  15p. 
6ref8. 

TlD-13384      GTS      $1.60 

Laboratory  far  Nuclear  Science,  Mass.  Inst,  d 

Tech.,  Cambridge. 
THE  [^TERMINATION  OF  THE  EQUIUBRIUM 
WATER  CONTENT  OF  ION  EXCHANGE  RESINS,  by 
George  Scatchard  and  N.  J.  Anderson.    [11  Aug  6l] 
Up.  9  refs. 

TID-13381      OTS      $1.60 

Laboratory  for  Nuclear  Science,  Mass.  Inst,  of 

Tech.,  Cambridge. 
EFFECT  OF  ELECTROLYTE  AND  SOLVENT  ON 
POIj^ROGRAPHIC  REDUCTIONS  OF  NITROBENZENE 
DERIVATIVES,  by  Donald  J.  Pietfzyk,  R.  F.  Breese, 
and  L.  B.  Rogers.    1962,  13p.  14  refs. 

UCRL- 10505      OTS      $2.75 

Lawrence  Radiation  Lab. ,  U.  of  California,  Berkeley. 
THE  EFFECTS  OF  ION  HYDRATION  IN  SOLVE^r^ 
EXTRACTION  AND  ION  EXCHANGE,  by  David  C. 
Whitney.    Doaoral  thesis.    Rept.  on  Contract 
W7405-eng-48.    12  Oct  62,  192p.  170  refs. 
NASA  N63- 12000. 


UCRL- 10494 


$2.75 


Lawrence  Radiation  Lab. ,  U.  of  California, 

Berkeley. 
TABLE  OF  KINETIC  ENERGY  VS.    MAGNETIC 
RIGIDITY  FOR  ELECTRONS,  by  F.  W.  Breivogel  and 
M.  D.  Holtz.    Rept.  on  Contract  W7405-eng-48. 
23  Oct  62,  I63p.   1  ref.    NASA  N63- 12941. 

UCRL-6500      OTS      $2.60 

Lawrence  Radiation  Lab. ,  U.  of  California, 

Liver  more. 
THE  THERMAL  DECOMPOSITION  OF  THE  RARE- 
EARTH  SULFATES.  THERMOGRAVIMETRIC  AND 
DIFFERENTIAL  THERMAL  ANALYSIS  CTUDES  UP 
TO  1400OC,  byM.  W.  Nathans  and  W.  W.  Wendlandt. 
Rept.  on  Contraa  W7405-eng-48.    15  June  61,  24p. 
18  refs. 

UCRL-10141      OTS      $1.60 

Lawrence  Radiation  Lab. ,  U.  of  California,  Berkeley. 
VAPOR  PRESSURE  AND  HEAT  OF  SUBLIMATION  OF 
CALCIUM  FLUORIDE,  by  David  A.  Schulz  and  Alan  W. 
Searcy.   Rept.  on  Contract  W7405'eng-48.   29  Mar  62, 
I6p.  16  refs. 

TID-13621      OTS      $2.60 

Los  Alamos  Scientific  Lab.,  N.  Mex. 
ON  THE  HEATS  OF   FORMATION  OF  C3  AND 
LARGER  CARBON  MOLECULES,  by  Herbert  T.  Knight. 
Rept.  on  Contraa  W7405-eng-36.    15  Sep  61,  26p. 
26  refs.    LADC-5000. 


NYO-9868      OTS      $1.60 

Massachusetts  Inst,  of  Tech. ,  Cambridge. 
POLARISATION  OF  THE  LIGAND- FIELD  SPECTRA 
OF  SOME  PLANAR  CHElj\TE  COMPLEXES,  by 
Walter  R.  Thorson  and  F.  Albert  Cotton.    Rept.  on 
Contraa  AT(30-1)1965.    15  Mar  62,  I5p.  8  refs. 

WRU-202      OTS  $1.60 

Morley  Chemical  Lab. ,  Western  Reserve  U. , 

Cleveland,    Ohia 
THE  THERMODYNAMIC  PROPERTIES  OF  SILICON 
TETRA FLUORIDE  FROM  IS^K  TO  ITS  TRIPLE 
POINT.    THE  ENTROPY  FROM  MOLECULAR  AND 
SPECTROSCOPIC   DATA,  by  E.  L.  Pace  and 
J.  S.  Mosser.  Rept.  on  Contract  AT(1 1-1)824. 
28  Nov  62,  16p.  16  refs. 

TID- 17673      OTS      $5.60 

New  York  U. ,  N.  Y. 
MOLTEN  SALTS,  by  Alexandre  Berlin  and  Benson  R. 
Sundheim.   Technical  progress  rept.  no.  2189  and  2190. 
on  Contraa  AT(30- 1)1938.   7  Jan  63,  55p.  60  refs. 

TID-17504      OTS      $2.60 

Pennsylvania  State  U.  Mineral  Industries  Experiment 

Station,  University  Park. 
RESEARCH  ON  GRAPHITE,  by  P.  L.  Walker,  Jr.  and 
H.  B.  Palmer.    Summary  rept.,  1  Apr  62-31  Mar  63, 
on  Contraa  AT(30- 1)1710.    20  Nov  62,  25p.   14  refs. 


EARTH  SCIENCES 


NASA  N63- 13821     OTS     $0.50 

Goddard  Space  Flight  Center,  ,NationaI  Aeronautics 
and  Space  Administration,  Greenbelt,  Md. 
THE  MAGNETIC  FIELD  OF  THE  QUIET- TIME 
PROTON  BELT,   by  Syun-  Ichi  Akasofu,  Sydney 
Chapman  (U.  of  Alaska),  and  Joseph  C.  Cain,  Mar  63, 
7p.  4  refs.   Technical  note  D- 1674. 

TID- 17406      OTS      $6.60 

Mineralogical  Lab.,  U.  of  Michigan,  Ann  Arbor. 
QUANTITATIVE  HARDNESS  OF  IRRADIATED  AND 
NON- IRRADIATED  DIAMOND,  by  R.  M.  Denning. 
Final  rept.  on  Contraa  AT(  11 -1)760.   Nov  62,  68p. 
57  refs.   ORA  03041-2-F. 


PUC- 1962-56  OTS  $10.10 

Palmer  Physical  Lab. ,  Princeton,  U. ,  N.  J. 
A  PENDULUM  GRAVIMETER  FOR  MEASUREMENT 
OF  PERIODIC  ANNUAL  VARL\TIONS  IN  THE 
GRAVITATIONAL  CONSTANT,   by  WiUiamF.  Hoffmann. 
Thesis.    Rept.   on  Contract  AT(30- 1)937.    Jan  62, 
123p.   23  refs. 


Geology 

Order  from  GPO  $0. 60  as 
I  19.3:1141-L 

Geological  Survey,  Washington,  D.  C. 
COLUMBL\  RIVER  BASALT  IN  THE  RIC^GINS 
QUADRANGLE,   WESTERN  IDAHO.   CONTRIBUTIONS 
TO  GENERAL  GEOLOGY,  by  Warren  H^Dnilton. 
1%3,  42p.  37  refs.    Geolc^cal  Survey  biJBetin  1141-L. 

DESCRIPTORS:    •Idaho,  Geology,  *Strat4raphy, 
•Petrology,  Igneous  rock,  •Basalt,  PaleodCology, 
•Minerals,  Chemical  analysis,  Oxides,  *|Ceochemistry, 
•Geological  survey,  •Maps. 


margin  of  the 


A  study  of  the  field,  petrographic,  and  chj^mical 
characteristics  of  the  lavas  at  the  east 
Columbia  Plateau. 

Order  from  GPO  $1.00  as 
I19.3:llll-H 

Geological  Survey,  Washington,  D.  C. 
GEOLOaC  RECONNAISSANCE  OF  TflE  VUKON 
FLATS  DISTRICT,  ALASKA.   CONTRIBUTIONS  TO 
GENERAL  GEOLOGY,   by  John  R.  Williaihs.  1962, 
46p.  58  refs.    Geological  Survey  bulletin  UU-H 

DESCRIPTORS:     -Alaska,  Geology,  -Strajigraphy, 
Igneous  rock.  Sedimentary  rock,  •SoUs,  Deposits, 


Geologic  age  determination, 
•Geological  survey. 


•Economic  g^logy. 


A  reconnaissance  of  the  bedrock  and 
of  the  Yukon  Flats  Cenozoic  basin. 

Order  from  GPO  $2. 75  as 
I  19. 16:368 


Geological  Survey,  Washington,  D.  C. 
GEOLOGY  AND  ORE  DEPOSITS  OF  THE 
QUADRANGLE,    INYO  COUNTY,   CALIFC 
Wayne  E.  Hall  and  E.  M.  MacKevett,  Jr. 
82  refs.   Geological  Survey  Professional 


surfi  iial  geology 


DARWIN 
RNIA.  by 
1962,  102p. 
r  368. 
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Pipe 

DESCRIPTORS:  •California,  Geology,  •St^ttigraphy, 
•Petrology,  Igneous  rock,  Sedimentary  nx  k, 
Metamorphic  rock.  Geochemistry,  •Mintfrkls,  •Ores 
(Metal  sources),  •Lead,  •Zinc,  •Silver,  •Tungsten, 
Gold,  Antimony,  Copper,  •Ores  (Non-met4Ilic), 
•Talc,  Chlorites,  •Economic  geology,  •O^loglcal 
survey,  •Maps. 

Order  from  GPO  $2.  50  as 
119.3:1127 

Geological  Survey,  Washington,  D.  C. 
GEOLOGY  AND  URANIUM  DEPOSITS  OF  THE 
STRAWBERRY  HILL  QUADRANGLE,  CROG)K  COUNTY 
WYOMING,  by  Robert  E.  Davis  and  Glen  A.,  Izett.  1962! 
97p.  63  refs.   Geological  Survey  bulletin  11^. 

DESCRIPTORS:  •Wyoming,  Geology,  Terrjisi,  Drainage, 
Climate,  Plants  (Botany),  •Stratigraphy,  Sedimentary 
rock,  •Ores  (Metal  sources),  •Uranium,  cjires  (Non- 


metallic),  •Benionite,  Deposits,  •Economic 


M 


ining  engineering,  •Geological  survey,  •Maps. 


geology. 


Order  from  C^O  $2. 50  as 
I  19. 16:376 

Geological  Survey,  Washington,  D.  C. 
REGIONAL  GEOLOGY  OF  THE  ST.    LAWRENCE 
COUNTY   MAGNETITE  DISTRICT,    NORTHWEST 
ADIRONDACKS,    NEW  YORK,  by  A.  F.  Buddington  and 
B.  F    Leonard.    1962.   153p.  116  refs.    Geological  Sur- 
vey Professional  Paper  376. 

MSCRIPTORS:  •New  York,  Mountains,  Geology.  •Ores 
(Metal  sources).  •Magnetite,  Deposits,  Terrain, 
Glaciers.  •Stratigraphy,  •Petrology,  Igneous  rock, 
Metamorphic  rock,  Sedimentary  rock,  •Minerals. 
•Geological  survey,  'Maps. 

Physiography,  glacial  geology,  petrology,  and  structure 
of  an  area  underlain  predominantly  by  metamorphosed 
•sediments  and  igneous  rocks  of  Precambrian  age. 


( 


NYO- 10325  OTS  $11.00 

Massachusetts  Inst,  of  Tech. ,  Cambridge 
VARIATIONS  IN  ISOTOPIC  ABUNDANCES  OF 
STRONTIUM,    CALCIUM,    AND  ARGON  AND  RE- 
LATED TOPICS.   Annual  progress  rept.  no.  10 
for  1962  on  Contract  AT(30- 1)1381.    1  Dec  62,  141p. 

Physic*  of  fhe  Atmosphere 

P3  163  071       Ol^    $8. 10 

Air  Force  Cambridge  Research  Labs. ,  Bedford,  Mass. 
A  COMPUTER  PROGRAM  FOR  SOLVING  THE 
REACTION  RATE  EQUATIONS  IN  THE  E  IONO- 
SPHERIC REaON,   by  Tliomas  J.  Keneshea.   Aug  62, 
81p.  8  refs.   AFCRL-62-828;  NASA  N63- 10286. 

DESCRIPTORS:    *Ionosphere,  Ionization,  Electrons, 
Cbcygen,  Nitrogen,  Ions,  Production,   •Reaction 
kinetics.  Equations,  •Programming  (Computers), 
•Differential  equations.  Integration,  Gas  ionization. 

In  studies  of  mechanisms  responsible  for  formation 
of  the  ionized  regions  of  the  atmosphere,  one  prob- 
lem encountered  is  the  solution  of  differential  equa- 
tions describing  die  time  dependence  of  the  number 
density  of  the  chemical  species  present.   A  computer 
technique  is  presented  tfiat  will  solve  any  size  set  of 
these  differential  equations  involving  any  number  of 
chemical  reactions.    The  simultaneous  differential 
equations  are  solved  using  the  Runge  Kutta  fourth 
order  process  with  variable  mesh.   To  demonstrate 
its  usage,  a  program  package  is  described  that 
specifically  includes  seven  constituents. 

TID-17467     OTS     $7.60 

Massachusetts  Inst,  of  Tech. ,  Cambridge 
DIRECT  MEASUREMENT  OF  THE  MERIDIONAL 
aRCULATION  IN  TOE  STRATOSPHERE  DURING 
THE  IGY,  by  Abraham  H.  Oort.    Rept.  no.  6,  on 
Contracts  AT(30- 1)2241  and  AF  19(604)5223.  15  Oct  62, 
78p.    15  refs. 
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ENGINEERING 


PB  163  035      OTS  $1.60 

•  David  Taylor  Model  Basin,  Washington,  D.  C. 
GENERAL  INSTABIUTY  OF  RING- STIFFENED 
CYLINDRICAL  SHELL  SUBJECT  TO  EXTERNAL 
HYDROSTATIC  PRESSURE,   by  Thomas  E.  Reynolds 
and  William  F.  Blumenberg.    June  59,  I5p.  11  refs. 
Kept.  1324. 

DESCRIPTORS:    ♦Submarine  hulls.  Models 
(Simulations),  ^Structural  shells,  Cylindrical  bodies. 
Stability,  Buckling,  Reinforcing  materials.  Rings, 
•Bulkh«ids,  Non-destructive  testing,  •Hydrostatic 
pressure.  Graphic  analysis.  Model  tests. 

H^rostatic  pressure  tests  were  conducted  on  four 
machined  ring- stiffened  cylinders  of  different  lengths 
to  investigate  the  influence  of  end  fixity  on  the  elastic 
general- instability  pressure.    Each  cylinder  was  tested 
nondestrucdvely  with  several  different  end  conditions. 
Pressure  variations  of  as  much  as  65  percent  were 
observed  for  a  particular  cylinder.   Other  tests  were 
conducted  with  one  cylinder  reinforced  by  internal 
movable  bulkheads  whereby  buckling  pressures  were 
obtained  as  a  function  of  bulkhead  spacing.   The  re- 
sulting experimental  curve  confirms  the  existence  of 
discontinuities  which  occur,  according  to  Kendrick's 
theory,  at  the  transition  between  two  circumferential 
buckling  modes.     (Author) 

TID-15453      OTS      $3.60 

Sandia  Corp. ,  Albuquerque,  N.  Mex. 
STERILIZATION,  AN  EXAMPLE  OF  RELIABILITY 
IMPROVEMENT  THROUGH  MONITORING,  by  William 
F.  Jemison.   Rept.  on  Contraa  AT(29-1)789. 
23  Apr  62,  32p.  13  refs.  SCDC-2602X. 


Aeronoutical  Engineering 

PB  163  073  OTS  $11.50 

Flight  Test  Division,  Naval  Air  Test  Center, 

Patuxent  River,  Md. 
ROTARY  WING  MANUAL,  by  Robert  A.  Strange. 
June  59,  156p. 

DESCRIPTORS:  'Rotary  wings,  nielicopters.  Naval 
aircraft.  Aviation  personnel.  Instruction  manuals, 
•Flight  testing.  •Flight  instruments. 

The  general  purpose  of  this  manual  is  to  provide 
adequate  reference  and  text  for  incoming  personnel, 
both  miliury  and  civilian,  employed  by  the  Flight  Test 
Division  and  may  provide  desirable  information  to  other 
activities.   The  purpose  of  the  Rotary  Wing  Branch  of 
the  Flight  Test  Division  is  to  investigate  and  determine 
flight  characteristics  of  helicopters  procured  by  the 
Navy  and  to  evaluate  such  equipment  and  developments 
which  mifcht  enhance  the  value  of  the  helicopters  for 
Naval  use.   Specifically,  the  Branch  determines  whether 
or  not  the  Navy  is  gening  what  it  has  paid  for  by  check- 
ing contract  performance  guarantees  and  flight  handling 
characteristics,  conducting  Navy  Preliminary  Evalua- 
tions to  evaluate  the  aircraft  in  the  early  stages  of 
development  in  order  that  major  deficiencies  can  be 
corrected,  witnessing  contractor's  demonstrations  to 
check  design  criteria,  etc. 


PB  163  023  OTS   $5. 60 

Naval  Air  Test  Center,  Patuxent  River,  Md. 
HELICOPTER  ROHTOR  BLADE  EFFECTS  ON  VOR 
NAVIGATION  RECEIVERS.  Rept.  no.   1  (Final)  on 
Proj.  TED  no.  FTR  EL  44045.  5  Apr  54,  56p.  2  refs. 
(Serial)  ET312-135;  AD- 36  214. 

DESCRIPTORS:  •Navigational  aids.  Radio  ranges, 
•Radio  receivers.  Airborne,  ,  •Radio  interference. 
Amplitude  modulation,  •Airplane  antennas.  Omnidirec- 
tional antennas,  •Antenna  radiation  patterns,  •Heli- 
copter rotors.  Rotor  blades  (Rotary  wings).  - 

A  comprehensive  survey  of  rotor  effects  upon  the  be- 
havior of  VOR  indicators  was  conduaed.    The  charac- 
teristics of   rotor  modulation   within  an  AN/ARN-14 
navigation  receiver  installed  In  a  model  HRS-3  heli- 
copter were  determined.    Procedures  were  established 
for  the  investigation  of  rotor  interference  In  any  combi- 
nation of  VOR  receiver  and  helicopter.    Rotor  interfer- 
ence appears  in  the  receiver  as  an  amplitude  modulation 
of  the  omnirange  carrier.     A  fundamental  modulation 
frequency,  which  corresponds  to  the  rotor  blade  sweep 
rate,  and  several  harmonics  are  present  in  the  Inter- 
ference.   However,  the  VOR  indications  are  Influenced 
only  by  those  interference  components  which  lie  very 
near  the  frequency  of  the  variable  phase  omnirange 
modulation  (30  cps).    Similarly,  localizer  information 
is  subject  to  interference  from  components  near  90 
and  150  cps.    VOR  indicator  reaction  is  oscillatory, 
following  the  difference  frequency  between  omnirange 
and  rotor  modulation.    Localizer  indications  are  sub- 
ject to  both  oscillation  and  displacement.     Antenna 
positioning  to  decrease  the  magnitude  of  interference, 
and  control  of  rotor  speed  to  remove  the  difference 
frequency  from  the  indicator  response  range,  arc  the 
primary  means  of  combating  rotor  Interference. 
Modification  of  indicator  circuitry  to  reduce  frequency 
response  affords  a  secondary  means. 

PB  163  049      OTS   $12.00 

Research  Studies  Inst. ,  AirU.,  Maxwell  AFB,  Ala. 
AN  AEROSPACE  BIBLIOGRAPHY,   1%2.  by  Raymond 
Estep.   Sep  62,  I63p.    3099  refs.    Documentary  Re- 
search Study  AU-290-61-RSI. 

DESCRIPTO.^S:  Bibliography,  Aerodynamics,  Hyper- 
sonics.  Thermodynamics,  •Aeronautics,  •Astronautics, 
Propulsion,  Aircraft,  Air  transportation.  Astronomy, 
Nuclear  warfare.  Electronics,  Biographies,  Warfare, 
Conferences,  Civil  defense,  Educauon,  Aviation  safety, 
•Satellites  (Artificial),  Logistics,  Meteorology,  Guided 
missiles.  Rockets,  Military  facilities.  Naval  aviation, 
Satellite  vehicle  trajectories.  Orbital  trajectories. 
Personnel,  Propellants,  Atrial,  Reconnaissance, 
Boosters,  Space  flight,  Weafion  systems,  •Space 
medicine 


Chemical  Engineering 

HW-73747(rev. )      OTS  $0. 75 

Hanford  Atomic  Products  Operation,  Richland,  Wash. 
ALUM  PRODUCTION  STUDIES,  by  G.  Jansen,  Jr. 
Rept.  on  Contract  AT(45-1)1350.   19  July  62.  30p. 
5  refs.  NASA  N63- 12055. 


UCRL-9824      OTS      $1.10 


Lawrence  Radiation  Lab..  U.  of  California,  Berkeley. 
FABRICATING  LIQUID- HYDROGEN  TARGETS  FROM 
MYLAR,  by  David  L.  Mehr.    Rept.  on  Cot^iraa 
W7405-6ng-48.    17  Aur  61,  8p. 


ORNL-3314   OTS  $3.  50 

Oak  Ridge  National  Lab. ,  Terai. 
CHEMICAL  TECHNOLOGY  DIVISION.    Animal 
rept.  for  period  ending  30  June  62,  on  Contract 
eng-26.    11962]  248p.   118  refs. 

ORNL-3371     OTS     $0.75 


progress 
W7405- 


Oak  Ridge  National  Lab. ,  Tenn. 
EVALUATION  OF  AUTOMATIC  DATA  PROCESSING 
IN  TOE  FLUORIDE  VOLATIUTY  PILOT  PLANT,  by 
E.  C.  Moncrief  and  M.  C.  Hill.    Rept.  on  Contract 
W7405- eng-26.   2  Jan  63,    23p.  2  refs. 

DP- 198  OTS  $1.10 


Savannah  River  Lab. ,  Aiken,  S.  C. 
A  SIMPLE  LEAK  DETECTOR  FOR  TRITI 
D.  W.  Colvin.    Rept.  on  Contract  AT(07-2) 
declassified  5  Oct  62.   9p. 


Civil  Engineering 

PB  163  043   OTS  $13.00 

UlinoisU.  (Urbana]. 
ANALYSIS  AND  DESIGN  OF  DOMES,    ARCttES,    AND 
SHELLS.    VOLUME  I:  ANALYSIS  OF  SPHriJiCAL 
DOMES,    by  J.   E.  Duberg,  R.  L.  Jennings,luid  R.  L. 
Stoughton.    Rept.  on  Contract  AF  29(60l)464r  Apr  60 
i87p.  5  refs.    AFSWC-TR-60-16,  Vol.  I; 


M,   by 
;an57. 


J»^245  290. 
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DESCRDTORS:  Deformation,  Analysis,  Malfiematical 
analysis,  •Elasticity,  •Structures,  Spheres,  Structural 
shells.  Stresses,  •Shear  stresses,  Sandwic|i  construc- 
tion. Digital  computers.  Civil  engineering.  Reinforced 
concrete. 

Numerical  results  are  given  of  an  investigatitMi  of  the 
dynamic  response  of  the  elastic  spherical  shell  to 
uniform  axi -symmetric  pressures.    The  tim0-dependent 
response  of  the  dome  to  external  pressures  1$  investi- 
gated by  solving  force-displacement  relatiorta  using  an 
iterative  technique  similar  to  physical  relajition.   The 
response  was  investigated  for  two  types  of  eQge  re- 
straint: (a)  rigid  support,  and  (b)  moment-fij^  support. 
A  physical  mechanism  is  developed  to  represent  shell 
action  for  domes  dynamicaUy  loaded  into  tfidinelastic 
range.    A  physical  relaxation  is  used  in  the  computation 
of  the  dome  response,  and  the  incremental  lading 
procedure  is  described  in  detail. 


PB  163  033      OTS      $10.10 

Illinois  U.,  Urbana. 
DESIGN  OF  UNDERGROUND  ^RUCTURES 
Sm  NUCLEAR  BLACT.  by  J.  L.  Merrilt  a 
N.  M.  Newmark.    Final  rept. ,  Volume  2  on 
DA  49-129-eng-312.  Apr  58.  rev.  Nov  62,  ._ 
30  refs.   Civil  Engineering  Studies,  Structura 
search  Series  no.   149;  NP-7854;  AD-243  003 


TO  RE- 

i 

'  Contraa 
3p. 
Re- 


nd 


raSCRIPTORS:  *Underground  structures.  Design 
Atomic  bomb  explosions.  Reinforced  concrete    Steel 
Structures,  Load  distribution.  Beams.  Buckling'. 
Vibration.  * 

A  brief  discussion  of  the  major  parameters  which  in- 
fluence the  forces  acting  on  a  structure  is  followed  by 
a  specification  of  the  peak  magnitude  and  time  variation 
at  these  forces.   Specific  details  which  define  the  net 
forces  acting  on  the  elements  of  the  basic  struaural       ' 
types  are  given.   FoUowing  a  discussion  of  the  effeas 
of  the  size  and  funaion  of  a  structure  is  a  specification 
of  the  basic  properties  of  reinforced  concrete  and 
steel.  Two  methods  for  the  design  of  reinforced 
concrete  elements  are  given,  and  detailed  diarts 
allowing  rapid  determination  of  the  parameters  which 
define  the  response  of  reinforced  concrete  members 
are  presented.   One  method  of  design  is  based  on  a 
modification  to  the  ACI  Building  Code  while  the  aher  is 
developed  herein.  The  details  at  the  latter  are  in- 
cluded as  an  appendix  to  this  volume.   Finally  specific 
design  recommendations  are  enumerated  and  several 
example  designs  are  presented.  (Author) 

Electrical  and  Electronic  Engineering 

NASA  N62- 16844  Available  on  loan  from  OTS 

Aeronca  Mfg  Corp. ,  Baltimore,  Md. 
SYNTHESIS  OF  OPTIMAL  CONTROL  THEORY]  by 
IR.  W.  Bass].  Final  rept.  on  Contract  NASr-25. 
31  July  62,  185p. 


PB  163  077      OTS    $4. 60 

Arinc  Research  Corp. ,  Washington,  D.  C. 
A  STUDY  OF  AN/ ARC- 27  EQUIPMENT  RELIABILITY, 
by  Erie  J.  Rappaport.    Rept.  ai  Contract  NObsr-64508. 
18  May  59,  49p.  Publication  no.  101-14-142. 

DESCRIPTORS:    Military  equipment.  Airborne, 
Electronic  equipment,  •Electron  tubes.  *Reliability 
(Electronics). 

This  report,  the  second  of  two  which  discuss  the  effects 
of  the  Naval  Electronic  Laboratory  (NEL)  tube- shield 
insens  iqx)n  the  reliability  of  receiving  tubes  in 
AN/ARC-27  systems,  is  an  analysis  and  evaluation  of 
the  findings  from  both  the  field  portion  of  the  NEL 
tube-  shield  insert  investigation  and  the  results  from 
further  tests  performed  in  the  laboratory  tpon  com- 
pletion of  the  field  investigation.   Additionally,  an 
analysis  of  the  results  of  a  companion  study  which  was 
designed  to  test  the  developmental  versions  of  trans- 
mittmg-type  tubes  2C39A  and  829B  in  AN/ARC-27 
systems  is  presented. 

PB  163  044      OTS      $6.60 

CruftLab. ,  Harvard  U.,  Cambridge,  Mass. 
POLE -ZERO  CONFIGURATIONS  AND  TRANSIENT 
RESPONSE  OF   UNEAR  SY^EMS,  by  K.  S.  Narendra. 
Rept.  on  Contract  Nonr- 1866(40).    5  May  59,  62p 
2  refs.   Technical  rept.  no.  299;  AD- 234  470. 

DESCRIPTORS:  •Electrical  networks.  Theory. 
•Servomechanisms,  Control  systems.  Transients, 
Transformations  (Mathematics).  Functions.^Mathe- 
matical  analysis.  Nomographs,  Synthesis. 
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This  report  deals  with  the  effect  of  the  location  of  the 
poles  and  zeros  of  the  transfer  function  of  a  linear 
system  on  the  transient  response  to  test  input  signals 
and  is  divided  into  three  parts.  The  first  part  deals 
with  the  response  of  general  linear  systems  with  con- 
stant coefficients.  Mulligan's  theory  is  extended  to  in- 
clude inputs  such  as  the  ramp  and  acceleration  step. 
Various  dominant  singularity  configurations  are  con- 
sidered and  the  condition  for  monotonic  response  is 
derived.  The  second  part  deals  with  the  transient  step 
response  of  low -order  servomechanisms.  The  T(2, 1), 
T(3,0),  T3, 1)  systems  are  treated  and  analogue- 
computer  studies  are  presented.  The  third  part  deals 
with  the  synthesis  of  simple  systems  yielding  ap- 
proximately the  same  response  as  a  given  complex 
system.    Nomograms  are  developed  for  the  synthesis 
of  theT(3. 1)  case.  (Author) 

TID-14503      OTS      $1.10 

Los  Alamos  Scientific  Lab.,  N.  Mex. 
OSCILLOSCOPE  MODIFICATION  FOR  UNIDIREC- 
TIONAL RASTER,  by  Garry  L.  Schott  and  John  P. 
Rink.   Rept.  on  Contraa  W7405-eng-36.   9  Jan  62,  7p. 
3ref8.   LADC-5095. 

ORNL-3348   GTS  $2.50 

Oak  Ridge  National  Lab. ,  Tenn. 
PULSE  AMPLIFIER  MANUAL,  by  E.  Fairstein.    Rept. 
on  Contract  W7 405 -eng- 26.  [1960]  11 6p.   19  refs.    NASA 
N62- 17347. 


Order  from  GPO  $2. 00  as 
D  211.  6/2;EL2/3/962 

Philco  Corp. , .  Philadelphia,  Pa. 
HANDBOOK  OF  MINL\TURE  PARTS  FOR  ELEC- 
TRONIC EQUIPMENT.    Rept.  on  Contract  NObsr- 870 21. 
15  Apr  62,  201p.    NAVSHIPS  93440(B),  supersedes 
NAVSHIPS  93440(A). 

DESCRIPTORS:  •Handbooks,  •Electronic  equipment, 
•Miniature  electronic  equipment,  *Subminiature 
electronic  equipment. 

NASA  N63- 12036      OTS    $3.60 

PurAie  U.  School  of  Mechanical  Engineering, 

Lafayette,  Ind. 
RAPID  METHODS  FOR  THE  SOLUTION  OF  AUTO- 
MATIC CONTROL  EQUATIONS,   by  James  W.  Moore 
and  Rufus  Oldenburger.    Rept.  on  Grant  N8G-28-59. 
14  May  62,  37p.  5  refs. 

SCTM-364-6l(73)    OTS  $7.  60 

Sandia  Corp. ,  Albuquerque,  N.  Mex, 
CIRCUITRY  AND  RECORDING  EQUIPMENT  USED 
WITH  VARIABLE-RESISTANCE  METALLIC  STRAIN 
GAGES,  by  P.  a  Adams  and  R.  C.  Dove.    Rept.  on 
Contract  AT(29-1)789.    Sep  62,  7lp.  9  refs. 


SCTM-333-6l(14) 


OTS  $2.60 


Sandia  Corp. ,  Albuquerque,  N.  Mex. 
AN  INVESTIGATION  OF   ELECTRICAL  FUSE 
BLOWTIME  CHARACTERISTICS,  by  Bob  Nasby. 
Rept.  on  Contract  AT(29- 1)789.   Nov  61,  26p.  22  refs. 


SCTM- 168-60(24)      OTS      $2.60 

Sandia  Corp. ,  Albuquerque,  N.  Mex. 
MICROSECOND  TIMER  DESIGN  CONSIDERATIONS, 
by  J.  A.  Arnold.   Rept.  on  Contraa  AT( 29 -1)789. 
June  60.  23p.  7  refs. 


Ordnance,  Missiles,  and  Satellite  Vehicles 

NASA  N63- 14444     OTS     $0.50 

Ames  Research  Center,  National  Aeronautics  and 
^ce  Administration,  Moffett  Field,  Calif. 
TWO  SIGHTING  PROBLEMS  ASSOQATED  WITH 
SEXTANT  TYPE  MEASUREMENTS  FOR  SPACE 
NAVIGATION.   Apr  63,  9p.  Technical  note  D- 1653. 

NASA  N63- 11321       OTS   $6.60 

Iowa  State  U. ,  Iowa  City. 
THE  INQUN  III  SATELUTE,  by  B.  J.  O'Brien,  C.  D. 
Laughlin,  and  D.  A.  Gurnen.    Rept.  on  Grant 
N8G-233-62  and  Contract  N9onr -938(03).    [19621 
64p.   SUI  62-24.  ' 

NASA  N63- 13793     OTS     $1.00 

Lewis  Research  Center,  National  Aeronautics  and. 

^ce  Administration,  Cleveland,  Ohio 
A  VARIATIONAL  METHOD  FOR  THE  OPTIMI- 
ZATION OF  INTERPLANETARY  ROUND- TRIP 
TRAJECTORIES,   by  John  S.  MacKay  and  Leonard  G. 
Rossa,  Mar  63,  33p.  9  refs.    Technical  note  D- 1660. 

LA-2712      OTS      $2.75 

Los  Alamos  Scientific  Lab. ,  N.  Mex. 
DETONATION  PROPERTIES  OF  CONDENSED  EX- 
PLOSIVES CALCULATED  WITH  AN  EQUATION  OF 
STATE  BASED  ON  INTERMOLECULAR  POTENTIALS, 
by  Wildon  Fickett.   Rept.  on  Contract  W7405-eng-36. 
May  62,  176p.  64  refs.    NASA  N63- 11571. 

NASA  N62- 17576      OTS   $5.60 

Manned  Spacecraft  Center,  National  Aeronautics  and 

Space  Administration,  Houston,  Tex. 
SUMMARY  RESULTS  OF  THE  FIRST  UNITED 
STATES  MANNED  ORBITAL  SPACE  FLIGHT,   by 
John  H.  Glenn,  Jr.   3  May  62,  57p.  1  ref. 

ORNL-3317     OTS     $2.50 

Oak  Ridge  National  Lab. ,  Tenn. 
SPACE  VEHICLE  SHIELDING  STUDIES,   CALCU- 
LATIONS OF  THE  ATTENUATION  OF  A  MODEL 
SOLAR  FLARE  AND  MONO  ENERGETIC  PROTON 
BEAMS  BY  ALUMINUM  SHIELDS,    by  R.  G.  Alsmiller, 
^.  and  J.  E.  Murphy.    Rept.  on  Contract  W7405-ene-26 
23  Jan  63,   ll5p.    16  refs. 

NASA  N63- 13030    OTS   $15.00 

Rand  Corp. ,  Santa  Monica,  Calif. 
A  STUDY  OF  PASSIVE  COMMUNICATION  SATEL- 
LITES, byS.  H.  Reiger.  Rept.  on  Contract  NASr-2l(02) 
Feb  63,   222p.   22  refs.  R-415-NASA. 


WT-502  OTS  $2.60 

Sandia  Corp. ,  Albuquerque,  N.  Mex. 
AIR  SHOCK  PRESSURES  AS  AFFECTED  BY 
AND  DALES,   by  M.  L.  Merritt.    15  Sep  52, 
declassified  16  jMy  62.   27p.  4  refs. 


Sanitation  and  Safety^ngineerin 


mV-SA-2313    OTS  $1. 10 


Hanford  Atomic  Products  Operation,  Richlaijip 
WINDOW  BLIND  CLEANING  TAfjK,   by  T.  H 
Rept.  on  Contract  AT(45- 1)1350.   Oct  61,   12p, 


TlD-7027 


$2.50 


S-IO 


Oak  Ridge  National  Lab. ,  Tenn. 
RADIATION  SAFETY   AND  CONTROL  MANUlAL 
Rept.  on  Contract  W7405-eng-26.    1  June  61,     b8p. 
NASA  N63- 11535. 

FOOD,  HANDLING,  AND  PACKAC&ING 
EQUIPMENT 

Food 

HW-SA-2337      OTS      $1.10 

Hanford  Atomic  Products  Operation,  Richland,  Wash. 
CESIUM-137  IN  DRIED  MILK  PRODUCTS  IN  {RELA- 
TION TO  NATURAL  VEGETATION  ZONES,    ^ 
W.  H.  Rickard,  Jr.,  A.  D.  Wiggins,  and  J.  K 
Fremstad.    Rept.  on  Contraa  AT(45- 1)1350.   |2)9  Nov  61 
9p.  9  refs. 

NYO-10412  OTS  $2.00 

Massachusetts  Inst,  of  Tech. ,  Cambridge. 
A  STUDY  OF  THE  EFFECTS  OF  SUB-STERiLlZA- 
TION  DOSES  OF  RADIATION  ON  THE  STORAGE 
LIFE  EXTENSION  OF  SOFT-SHELLED  CLAsBS  AND 
HADDOCK  FILLETS,  by  John  T.  R.  Nickersojv 
Samuel  A.  Goldblith,  and  Edmund  B.  Masurov$ky. 
Final  summary  for  the  period  May  61 -May  62j  on 
Contracts  AT(30-1)2329  and  AT(30-1)3006.    D^  62. 
90p.  60  refs. 


MACHINERY,  FABRICATION,  ANp 
ACCESSORY  EQUIPMENT 

Engines  and  Propulsion  Systems 


NASA  N63- 13951     OTS     $0.50 

Lewis  Research  Center,  National  Aeronautics  and 
HILLS  Space  Administration,  Cleveland,  Ohio. 

EXPERIMENTAL  EFFECT  OF  GAS  FLOW 
TRANSIENTS  ON  THE  HEAT  RELEASE  OF  BURNING 
UQUID  DROPS  IN  A  ROCKET  COMBUSTOR,  by 
Marcus  F.  Heidmann,  Mar  1%3,  20p.  12  refs. 
Technical  note  D- 1576. 


ORNL-1515      OTS      $12.50 

,  Wash.         Oak  Ridge  National  Lab.,  Tenn. 
VVhatley.       AIRCRAFT  NUCLEAR  PROPULSION  PROJECT,  ed.  by 
W.  B.  Cottrell.  Quarterly  progress  rept.  for  period 
ending  10  Mar  53,  on  Contract  W7405-eng-26. 
16  Apr  53,  declassified  11  Apr  62.    178p.  53  refs. 


of  California, 


UCRL-6743      OTS      $0.75 

Lawrence  Radiation  Lab. ,  U. 

Uvermore. 

PROPERTIES  OF  BeO  CERAMICS  AND  THEIll  AP- 
PLICATION IN  A  NUCLEAR  PROPULSION  SM$TEM 
(PLUTO),  by  Albert  J.  Rahman.   Rept.  cm  Contraa 
W7405-eng-48.    13  Sep  62.  32p.  26  refs. 
NASA  N63- 11996. 


Transport,  Traction  and  Hoist  Facilities 

NYO-9859      OTS  $2.  75 

Laboratories  for  Research  and  Development, 

Franklin  Inst. ,  Philadelphia,  Pa. 
STRUCTURAL  IhTTEGRrTY  OF  SHIPPING  CONTAIN- 
ERS FOR  RADIOACnVE  MATERIALS.   PART  L 
STUDY  OF  TRANSPORT  OPERATIONS  AND  CON- 
TAINER CONSTRUCnON,  byH.  G.  Clarke,  Jr.  and 
M.  M.  Reddi.  Rept.  on  Contract  AT(30-1)2539. 
July  62,   148p.  872  refs.  NASA  N63-12661. 

EURABC-167    OTS  $1. 10 

Stanray  Corp. ,  Chicago,  Ql. 
DESIGN  AND  ECONOMIC  STUDY  OF  SPENT  FUEL 
SHIPPING,  by  Gerald  Fisher.    Quarterly  rept.  no.  2, 
1  July- 30  Sep  61,  on  Contract  AT(1 1-1)963.    28  S^  61, 
6p. 


MATERIALS 

AD-276  002      OTS      $2.60 

Aeronautical  Materials  Lab. ,  Naval  Air  Material 

Center,  Philadelphia,  Pa. 
THE  DEVELOPMENT  OF  REVISED  SPECIFICATION 
REQUIREMENTS  FOR  A  PAIWT  REMOVER  FOR 
FLUORESCED  PAINTT  SYSTEMS,  by  A.  J.  Koury 
andS.  A.  Matuska.    13  Feb  62,  23p.    Rept. 
no.  NAMCAML  1288. 

DESCRIPTORS:  •Paint  removers,  •Aircraft  finishes, 
Paints,  Pigments,  Luminescent  materials,  Coatings, 
Plastic  coatings.  Varnishes,  Specifications, 
Nitrocellulose,  Cellulose,  Nitrates. 


PB  163  048       OTS  $5.60 

Emerson  and  Cuming,  Inc. ,  Canton,  Mass. 
DEVELOPMENT  OF  AN  INORGANIC  FOAMED-IN- 
PLACE  MATERIAL.   Final  rept.  on  Contract  NOas  53- 
090-c.    30  Apr  54,  60p.  27  refs.    AD- 43  768. 


f 


s-n 


DESCRIPTORS:  •Foams,  Reinforcing  materials. 
Binders,  Inorganic  substances,  ♦Sodium  compounds, 
•Silicates,  •Expanded  plastics,  •PhenoUc  plastics, 
•Epoxy  resins,  *Polye8ter  plastics,  Chemical  bonds, 
Density,  Stability,  Con^ressive  properties,  Heat 
resistant  materials.  Blowers. 

The  methods  that  were  utilized  in  the  development  of  an 
inorganic  foam-in-place  material  were  (1)  the  reinforce- 
ment of  organic  foaming  materials  with  high  loading  of 
inorganic  material,  (2)  the  expansion  of  an  inorganic 
matrix  by  use  of  organic  spheres  and  decomposition  of 
the  organic  material,  and  (3)  the  formation  of  an  entirely 
inorganic  matrix  of  sodium  silicate  by  subjection  of 
the  concentrated  silicate-water  solution  to  high  temper- 
atures.   Data  on  a  typical  foam  obtained  by  the  first 
method  are :  66. 7%  Firefrax  reinforcement  Epoxide 
blinder;  150  psi  compressive  strength  19.  5%  wswer  ab- 
sorption at  250C  for  24  hr;  and  3.  4,  7.  8.  and  16. 7% 
weight  loss  at  350O,  500°,  and  600OF,  respectively. 
The  data  for  a  foam  obtained  by  the  second  method  are: 
sodium  silicate  inorganic  matrix;  phenolic  spheres  as 
the  expanding  medium;  24. 7-8. 5  Ib/cu  ft  bulk  density; 
250  psi  compressive  strength;  and  2.7,  24.9,  and 
26.  C%  weight  loss  at  350o,  500°,  and  650OF,  respec- 
tively.  Typical  data  for  a  foam  obtained  by  die  third 
method  are:    10. 5  Ib/cu  ft  bulk  density;  0%  weight 
loss  at  lOOOOF;  C%  volume  change  at  lOOQOF;  35  psi 
compressice  strength;  and  100%  water  pickim  at  250C 
for  24  hr.  (ASTIA  abstract) 


Ceramics  and  Refractories 

ANL-FGF-361         $1.60 

Argonne  National  Lab. ,  111. 
THE  PREPARATION  AND  PROPERTIES  OF  REFRAC- 
TORY URANIUM  COMPOUNDS,   by  P.  D.  Shalek,  G.  D. 
White,  and  J.  H.  Handwerk.    Rept.  on  Contract  W3l- 
109-eng-38.    22  June  62,   I6p.  3  refs.    UAC-6577. 

BBC-112  OTS     $3.60 

Brush  Beryllium  Co. ,  Cleveland,  Ohio. 
DEVELOPMENT  OF  INTERMETALUC  COMPOUNDS 
FOR  VERY  HIGH  TEMPERATURE  APPUCATIONS, 
by  R.  M.  Paine,  E.  Bourguignon  and  others.  Quarterly 
progress  rept.  I  July- 30  Sep  61,  on  Contract 
AT(33-3)20.    10Nov6l,  38p. 

DRI-2071      OTS      $2.60 

Denver  Research  Inst.,  Colo, 
INTERMEDIATE -TEMPERATURE  OXIDATION  OF 
BERYLUDES,  by  Frank  C.  Perkins.   Quarterly 
progress  rept.  1  Sep-31  Dec  62,  on  Contract 
AT(1I-I)1092.    10  Dec  62,  26p.  3  refs. 

GEMP-I2A   OTS  $0.75 

General  Electric  Co. ,  Cincinnati,  Ohio. 
HIGH-TEMPERATURE  MATERIALS  PROGRAM.    Pro- 
gress repc  no.   12,  Part  A,  on  Contract  AT(40- 1)2847. 
15  June  62,  28p.  10  refs.   NASA  N62- 12998. 


UCRL-6748   GTS  $2.  60 

Lawrence  Radiation  Lab. ,  U.  of  California, 

Livermore. 
COMPRESSIVE  CREEP  OF  POLYCRYSTALLINE 
BERYLLIUM  OXIDE,  by  Richard  R.  Vandervoort  and 
Willis  L.  Barmore.    Rept.  on  Contract  W7405-ena-48 
2  Mar  62,  25p.  9  refs.  * 

PB  163  078   OTS   $7.60 

New  York  U.  Coll.  of  Engineering,  N.  Y. 
STUDY  OF  THE  REACTION  RATES  BETWEEN  RE- 
FRACTORY OXIDES  AND  GRAPHITE,   by  N.   Klinger, 
A.  Coucoulas,  and  K.  L.  Komarek.    Rept.  for 
18  Aug  58-15  Sep  61,  on  Surface  and  Interface 
Phenomena  of  Matter,  Contract  AF  33(616)6082. 
Apr  62,  7lp.  47  refs.  ARL  62-325;  NASA  N62- 14073. 

DESCRIPTORS:  -GralAite,  Oxides,  •Refractory 
materials.  Reaction  kinetics.  Aluminum  compounds. 
Magnesium  compounds.  Spinels,  Beryllium  compounds. 
Carbon  compounds.  Monoxides,  Chemical  reactions. 
Thermodynamics. 

Reactions  between  alumina,  magnesia,  spinel,  beryllia, 
and  graphite  have  been  studied  in  vacuum  by  measuring 
the  amount  of  carbon  monoxide  formed.    Two  types  of 
reactions  have  been  observed:    A  diffusion  controlled 
reaction  in  the  case  of  alumina,  beryllia,  and  thorla 
and  a  phase -boundary  controlled  reaction  in  the  case  of 
magnesia,  beryllia,  spinel,  and  titania.  The  following 
activation  energies  have  been  obtained:  316  Kcal  for 
AI2O3,  40  Kcal  for  BeO  below  1700^0  (parabolic  rate 

io*i'  S^'  ^  "^"^  ^°'^  ^^  ^^"^  llOOPC  (linear  rate  law). 
59.8  Kcal  for  MgO,  59.  5  Kcal  for  spinel,  and  59  Kcal 
for  Ti02.    ""»«  relative  stabilities  of  these  oxides  in 
contact  with  graphite  in  the  order  of  decreasing 
stability  were  found  to  be  BeO,  spinel,  MgO,  Th02, 
AI2O3,  Ti02.    Por  the  reactions  following  a  linear  rate 
law  a  mechanism  has  been  proposed.    It  was  concluded 
from  experimental  evidence  that  the  desorption  of  car- 
bon monoxide  from  the  graphite  surface  is  the  rate 
determining  step  in  the  reaction  sequence.    (Author) 

ORNL-3323         OTS  $1.00 

Oak  Ridge  National  Lab. ,  Tenn. 

^.^^'^^^^'^^'"^  °^  HIGH-PURITY  BERYLLIUM 
OXIDE  THROUGH  THE  ACETYLACETON-ErTFA 

?   h^!?T,^^'^'^^^°N  PROCESS.  byR.  E.  Moore, 
J.  H.  Shaffer,  and  H.  F.  McDuffie.    Rept.  on 
Contract  W7405-eng-26.    [1962J  34p.  15  refs. 
NASA  N62-16184. 


Photographic  Materials 

PB  163  027    OTS  $3.  60 

Arctic  Inst,  of  North  America,  Washington    D    C 

PR a2?v^/^  ^^^  ^'^^  LEVEL  COLOR  WOTO- 
r  i^l'  ?y  B'-ia"  P-  Sandford,    Rept.  on  NSF  Grant 
G- 20 186.    1  Nov  62,  36p.  7  refs.    Research  paper 
no.  25. 

DESCRIPTORS:  •Color  photography.  Color  film.  Light, 
Aurorae    Colors,  Dyes,  Optical  images,  PhotograpWc 
filters.  Sensitivity,  •Night  sky,  'Night  photograph^. 


The  aim  (rf  this  report  is  to  consider  the  Scientific  use 
of  color  film,  particiilarly  in  the  field  at  dmroral  color 
photography  and  to  consider  what  is  obtained  in  re- 
lationship to  what  the  eye  saw  when  the  photograph  wasi 
made.    Much  of  the  information  is,  of  couree,  applicabfe 
to  pictorial  and  creative  color  photography  at  low  lightT 


UCRL-6423   OTS  $1.  60 

Lawrence  Radiation  Lab.,  U.  of  California 

Livermore. 
USE  OF  RECIPROCrTY  FAILURE  AND  . 
EXPOSURE  TO  CONTROL  EXPOSURE  SC 
PHOTOGRAPHIC  PRINT  PAPERS,  by  Will 
Rept.  on  Contract  W7405-eng-48.    28  Apr 
15  refs. 


POST- 
CALE 


LES  OF 
Williiam  T.  Jordan. 
^1,  19p. 


MATHEMATICS 

TID- 15527  OTS  $1.10 

Argonne  National  Lab. ,  111. 
ALGOL  60,    AN  ALGEBRAIC  COMMON  _. 
by  Henry  C.  Thacher,  Jr.    Rept.  on  Contract 
W3l-109-eng-38.   26  Feb  62,  7p.    2  refs. 


109- 


LjANGUAGE, 
t 
^AC-6165. 


Sum:  iary 


rept. 
*ng-38. 


50LU- 


ANL-6641      OTS      $1.75 

Argonne  National  Lab. ,  111. 
APPLIED  MATHEMATICS  DIVISION. 
1  July  61-30  June  62,  on  Contract  W3l- 
67p.  76  refs.   NASA  N63-11601. 

TID- 14920      OTS      $1.16 


Argonne  National  Lab. ,  111. 
THE  APPROACH  TO  STEADY  STATE  OF  ^v^^^- 
TIONS  OF  EXTERIOR  BOUNDARY  VALUE  PROB- 
LEMS FOR  THE  WAVE  EQUATION,  by  Robert  N. 
Buchal.   Rept.  on  Contraa  W3l-I09-eng-38;   Dec  61 
13p.  3  refs.   UAC-5894. 


TID-14066      OTS      $2.60 

Argonne  National  Lab. ,  111. 
A  NUMERICAL  STUDY  OF  THE  RELATIxft  CLASS 
NUMBERS  OF  REAL  QUADRATIC  INTEGRAL 
DOMAINS,  by  Harvey  Cohn.    Rept.  on  Contiftct 
W3l-109-eng-38.   Aug  61,  30p.  8  refs.    UA|:^-5522. 

TID-15376  OTS  $1.60 

Knolls  Atomic  Power  Lab. ,  Schenectady,  U.  Y 
EXTENDED  APPLICATION  OF  THE  ADI  ITERATION 
MODEL  PROBLEM,  by  Eugene  L.  Wachspr^ss.  Rept. 
on  Contract  W3l-109-eng-52,    21  Mar  62,   ij;^.  7  refs. 

TID-14532   OTS  $1.60 


S-12 


Los  Alamos  Scientific  Lab. ,  N.  Mex. 
AN  EXTRAPOLATION  PROCEDURE  FOR 
LINEAR  SYSTEMS,  by  Thomas  A.  Oliphant 
Contract  W7405-eng- 36.    16  Jan  62,  15p.  6 
LADC-5134. 


SJOLVING 
Rept.  on 


ORNL-3394      OTS     $0.75 

Oak  Ridge  National  Lab. ,  Tenn. 
CASPER:   A  GENERALIZED  PROGRAM  FOR  PLOT- 
TING AND  SCALING  DATA,  by  M.  P.  Uetzke  and 
R.  E.  Smith.  Rept.  on  Contract  W7405-eng-26.  30d. 
NASA  N63- 12345.  ^ 

TID- 15309        OTS  $3.60 

Sandia  Corp. ,  Albuquerque,  N.  Mex. 
SOME  RESULTS  CONCERNING  THE  REDUCTION  OF 
PRODUCT  VARIABILITY  THROUGH  THE  USE  OF 
VARIANCE  COMPONENTS,  by  R.   R.  Prairie.    Rept. 
on  Contract  AT(29- 1)789.    21  Mar  62,  33p.  5  refs. 
SCDC-2587. 


PB  162  877     OTS     $1. 10 

(Numerical  Analysis  Research]  U.  of  California, 

Los  Angeles. 
PRECEDENCE  MATRICES,  by  Edward  W. 
Barankin.  [Rept.  on  Contract  Nonr- 233(03) J. 
2  Qec  53,  9p.  Management  Sciences  Research 
Proj.  Research  rept.  no.  26;  AD-152  719. 

DESCRIPTORS:  Management  engineering, 
•Scheduling.  •Matrix  algebra.  Numerical 
methods  and  procedures.  Sequences. 

Computing  Devices 
TID- 17429      OTS      $2.60 

Argonne  National  Lab. ,  111. 
ANALOG  COMPUTER  FOR  QUADRUPOLE  MAGNET 
reSIGN,  by  John  W.  Hammann.   Rept.  on  Contraa 
W3l-109-eng-38.   Sep  62,  28p.  12  refs.    UAC-6873. 

TID- 14155  OTS  $1.10 

Argonne  National  Lab. ,  111 

tl^^^^^  MEMORY  ELEMENT  USING  A  TUNNEL 
DIODE,   by  Forrest  Salter.    Rept.  on  Contract 
W3l-109-eng-38.     28  Nov  60,  5p.    UAC-4779. 

NASA  N63-12609     OTS   $9.60 

Digiwl  Systems  Lab. ,  Case  Inst,  of  Tech. . 
Cleveland,  Ohio. 

i^S^^^^^^^^^  INVESTIGATION  OF  A  DIGITAL 
POSITION  SERVOMECHANISM  INCORPORATING 
MINIMAL  LOGIC,  by  Marion  Kosem.    Rept.  on 

p^°'.^^?  ?o^'^-   f^'"^  ^^^P-  6  refs.   Rept.  no. 
CiLKj    1-02-12. 

UCRL-10491      OTS  $0.50 

Lawrence  Radiation  Lab. ,  U.  of  California,  Berkeley. 
INTRODUCnON  TO  PEPJECT  LQgiC  PLANNING,  by 
William  C.  Bagot.  Rept.  on  Contract  W7405-emr-48. 
Oct  62,   16p.  NASA  N63-11798. 


S-13 


CEX-62.2     OTSJl.OO 

Lovelave  Foundation  for  Medical  Education  and  Re- 

•earch,  Albuquerque,  N.  Mex. 
NUCLEAR  BOMB  EFFECTS  COMPUTER  (INCLUDING 
SLIDE -RULE  DESIGN  AND  CURVE  FITS  FOR  WEA- 
PONS EFFECTS)  by  E.  Royce  Fletcher,  Ray  W. 
Albright  and  others.  Rept.  on  Contract  AT(29- 1)1242. 
Apr  62,  79p.  40  refs. 

SCTM- 258-61(72)      OTS      $2.60 

Skndia  Corp. ,  Albuquerque,  N.  Mex. 
ANALYSIS  AND  EXISTENCE  THEOREMS  FOR  AN 
ELEMENTARY  PERCEFTRON,  by  W.  M.  Dante.    Repc. 
on  Concraa  AT(29- 1)789.  Sep  61,  20p.  20  refs. 


MECHANICS 

NASA  N63-1 3062  OTS  $2.60 

Jet  Propulsion  Lab. ,  Calif.  Inst,  of  Tech. ,  Pasadena. 
FREE  OSCILUATIONS  OF  A  GRAVITATING  SOLID 
SPHERE.    PART  II:  SPHEROIDAL  OSCILLATIONS,  by 
Russell  E.  Carr.  Rept.  on  Contract  NAS7-100. 
15  Jan  63,  28p.  4  refs.  Technical  rept.  no.  32-372. 

NAS^N63-13080  OTS  $2.60 

Jet  Propulsion  Lab. ,  Calif.  Inst,  of  Tech. ,  Pasadena. 
ON  THE  FLOW  OF  A  CONDUCTING  FLUID  OF 
SMALL  VISCOSITY,  by  Stephen  Childress.  Rept.  on 
Contract  NAS7-100.  31  Jan  63,  23p.  15  refs.  Technical 
rept.  no.  32-351. 

UCRL-6477      OTS      $3.60 

Lawrence  Radiation  Lab. ,  U.  at  Calif arnia, 

Livermore. 
IH  Sny  MEASUREMENTS  OF  ELASTIC  PROPER- 
TIES, by  Durwird  D.  Young,  Jr.   Rept.  on  Contract 
W7405-eng-48.    22  May  61,  31p.  13  refs. 

TlD-14550      OTS      $5.60 

Loe  Alamos  Scientific  Lab. ,  N.  Mex. 
PIC  METHOD  FOR  FLUID  DYNAMICS  CALCULA- 
TIONS, by  Francis  H.  Harlow.    Rept,  on  Contract 
W7405-eng-36.    1962.  50p.  13  refs.    LADC-5170. 

K-I535      OTS      $0.50 

Oak  Ridge  Gaseous  Diffusion  Plant,  Tenn. 
A  SIMPUFIED  MODEL  FOR  THE  AXIAL  FLOW  IN 
A  LCWG  COUNTERCURRENT  GAS  CENTRIFUGE,  by 
A.  S.  Berman.    Rept.  on  Contraa  W7405-eng-26. 
25  Jan  63,  23p.  8  refs.    NASA  N63-12103. 


MATT- 142     OTS     $1.00 

Plasma  Physics  Lab. ,  Princeton  U. ,  N.  J. 
DETECTION  AND  LOCATION  OF  CAVITATION,  by 
C.  P.  Kitrredge.    Rept.  on  Contract  AT(30- 1)1238. 
Aug  62,  40p.    5  refs.   NASA  N63- 10784. 


SCTM-220-62(73)      OTS      $1.60 

Sandia  Corp. ,  Albuquerque,  N.  Mex. 
INVESTIGATION  OF  THE  STRESSES  IN  A 
CANTILEVER  BEAM  WTTH  A  LONGFTUDINAL  SLOT, 
byT.  J.  Winmann.    Rept.  on  Contraa  AT( 29 -1)789. 
Sep  62,  17p. 

SCrM-2l9-62(73)      OTS      $2.60 

Sandia  Corp. ,  Albuquerque,  N.  Mex. 
VECTOR -FOLLOWING  CENTRIFUGE  FIXTURES,  by 
J.  C.  Krimmell.   Rept.  on  Contraa  AT(29-I)789. 
Oa  62,  26p. 


Aerodynamics  and  Pneumatics 

NASA  N63- 13061    OTS  $2.60 

Jet  Propulsion  Lab. ,  Calif.  Inst,  of  Tech. ,  Pasadena. 
EXPERIMENTAL  STUDY  OF  CYLINDER  AND  SPHERE 
WAKES  AT  A  MACH  NUMBER  OF  3.7,  by  J.  M. 
Kendall,  Jr.  Rept.  on  Contract  NAS7- 100.  13  Nov  62, 
22p.  15  refs.  Technical  rept.  no.  32-363. 

NASA  N63- 13950  OTS  $0.75 

Langley  Research  Center,  National  Aeronautics  and 
Space  Administration,   Langley  Station,   Va. 
EXPERIMENTAL  PRESSURES  AND  TURBULENT 
HEAT-TRANSFER  COEFFICIENTS  ASSOCIATED 
WITH  SINUSOIDAL  PROTUBERANCES  ON  A  FLAT 
PLATE  AT  A  MACH  NUMBER  OF  3,  by  Charles  P. 
Shore,  Sidney  C.  Dixon,  and  George  E.  Griffith. 
Mar  63,  29p.  7  refs.  Technical  note  D-1626. 

NASA  N63- 14207     OTS     $0.75 

Langley  Research  Centter,  National  Aeronautics  and 
Space  Administration,  Langley  Station,  Va. 
AN  EXTENSION  OF  ESTIMATED  HYPERSONIC  FLOW 
PARAMETERS  FOR  HELIUM  AS  A  REAL  GAS,  by 
Wayne  D.  Erickson,  Apr  63,  23p.  5  refs.  Technical 
note  D- 1632. 

NASA  N63- 14427   OTS   $1.50 

Langley  Research  Center,  National  Aeronautics  and 
Space  Administration,  Langley  Station,  Va. 
REAL-GAS  EFFECTS  ON  HYPERSONIC  NOZZLE 
CONTOURS  WTTH  A  METHOD  OF  CALCULATION, 
by  Charles  B.  Johnson,  Lillian  R.  Boney  and  others. 
Apr  63,  53p.  16  refs.  Technical  note  D-1622 

NASA  N63- 13792  OTS  $1.00 

Langley  Research  Center,  National  Aeronautics  and 
Space  Administration,  Langley  Station,  Va. 
SURFACE  PRESSURE  DISTRIBUTIONS  INDUCED  ON 
A  FLAT  PLATE  BY  A  COLD  AIR  JET  ISSUING 
PERPENDICULARLY  FROM  THE  PLATE  AND 
NORMAL  TO  A  LOW-SPEED  FREE-STREAM  FLOW, 
by  Raymond  D.   Vogler.  Mar  63,  33p.  6  refs.  Technical 
note  D-1629. 


METALLURGY 

TID-15512      OTS      $2.60 

Argonne  National  Lab. ,  111 
NEW  TECHNIQUES  IN  RADIOGRAPHY,  b' 
Beyer.   Rept.  on  Contraa  W3l-109-enc-38 
2lp.  8  refs.   UAC-6043. 

WAPD-T-1335   OTS  $1.60 


Bettis  Atomic  Power  Lab. ,  Pittsburgh,  Pa 
PREDICnnON  OF  TENSILE  PROPERTIES  AT  TEM- 
PERATURES OTHER  THAN  THE  TESTINCI 
TEMPERATURES,    by  J.  G.  Goodwin  and  W 
Rept,  on  Contract  AT(11-1)GEN-14.    May  6L 
9  refs. 

BNL-6014      OTS      $3.60 


Brookhaven  National  Lab. ,  Upton,  N    Y 
EFFECTS  OF  NEUTRON  IRRADIATION  Oi^  NON- 
FISSIONABLE  ALLOYS,  by  A.  C.  Damask.    23  Apr  62 
34p.  20  refs. 

EURAEC-283      OTS      $4.60 


Centre  d'Etude  de  I'Energie  Nucleaire,  Brissels 
(Belgium).  I 

PHASE  TRANSFORMATION  IN  ZIRCONIUM   10 


Norman  S. 
Feb  62. 


L.  Davis. 
u  2lp. 


25% 


ni?^i!;^n^^^^'  ^y^-  Q"«»«-t.   Rept.  dnContraS 


in  coopera- 


027-6O-7RDB.    1957.    47p.  2  refs.    Prepared 

tion  with  Societe  Beige  pour  1' Industrie  Nucl^flire 
BN-6203-11.  ^ 

DC -61-7-26      OTS  $3.  60 

s 

General  Electric  Co. ,  Cincinnati,  Ohio. 
DEVELOPMENT  OF  HYDRIDING  PROCEDL  ^ES 
THEORY  AND  APPLICATION,  by  W.  M.  McCain. 
14  July  61,  33p.  ^ 

HW-SA-2145      OTS  $1.10 

Hanford  Atomic  Products  Operation,  Richlahd,  Wash 
A  SIMPLIFIED  FURNACE  PROGRAMMER  iJsiNG  A 
TOTAL  RADL\TION  PYROMETER,  by  T.  D.  Chikalla 
Rept.  on  Contract  AT(45-1)1350.  1962.  6p. 

TID- 14535        OTS  $1.60 

I^s  Alamos  Scientific  Lab. ,  N.  Mex. 
CONCERNING  THE  VALENCES  OF  THE  CteRIUM 
ALLOTROPES,  by  Karl  A.  Gschneidner.  Jr.  and  R. 
Smoluchowski  (Princeton  U. )  Rept.  on  Contr*:t 
W7405-eng-36.    16  Jan  62,   17p.   21  refs.    LaBc-SUS. 

LA-2768      OTS      $2.60 


Los  Alamos  Scientific  Lab. ,  N.  Mex 
THE  THERMAL  EXPANSION  OF  PuC  AND 
SOUD  SOLUTION,  by  A.  E.  Ogard.  C.  C 
J.  A.  Leary.   Rept.  on  Contraa  W7405-enff- 
2lp.  6  refs. 
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PuC-UC 
.^nd,  and 
V>.   Oa62, 


NYO-3807      OTS     $3.60 

Massachusetts  Inst,  of  Tech. ,  Cambridge 
SOLID  SOLUTIONS  AND  G.-^AIN  BOUNDARIES,  by 
L.  L.  Seigle,  M.  Cohen,  and  B,  L.  Averbach.  Tech- 
nical progress  rept.  no.   12  on  Contract  AT(30- 1)1002 
4  Aug  52,  37p.    25  refs.    D.  I.  C.  6332. 

EURAEC-308   OTS  $4.  60 

Nijverheidsorganisatie,  TNO,  The  Hague 

(Netherlands) 
THE  DEVELOPMENT  OF  A  NEW  DETERMINATION 
OF  THE  DUCTILE-BRITTLE  TRANSITION  TEMPERA- 
TURE, by  H.  C.  van  Elst.    Quarterly  rept.  no. 
M- 62- 467 -261 50,  1  Jan-31  Mar  62,  on  Contract 
068-61 -11-RDN.    48p.  7  refs. 

NMI-7010      OTS  $1.25 

Nuclear  Metals,  Inc. ,  Concord,  Mass. 
THE    ALUMINUM-LITHIUM  PHASE  DIAGRAM,  by 
E.  D.  Levine  and  E.  J.  Rapperport.   Rept.  on  Contract 
AT(30-1)1565.  6  Feb  62,  declassified  4  May  62.  50d 
21  refs.  ^ 


ORNL-TM-405      OTS      $6.60 

Oak  Ridge  National  Lab. ,  Tenn. 
THERMAL  FATIGUE:  AN  ANALYSIS  OF  THE  EX- 
PERIMENTAL METHOD,  by  A.  E.  Garden.    Rept    on 
Contraa  W7405-eng-26.    4  Jan  63,  64p.  22  refs. 

TID-17495      OTS      $1.10 

Savannah  River  Lab.,  Aiken,  S.  C. 
CALCULATION  OF  THERMAL  EXPANSION  COEF- 
FICIENTS FOR  ROLLED  URANIUM  SHEET,  by 
E.  F.  Sturcken.   Rept.  on  Contraa  AT( 07 -2)1. 
17  Dec  62.  7p.  4  refs.  ' 

TID- 15539  OTS  $1.10 

Savannah  River  Lab. ,  Aiken,  S.  C. 
MICROSTRUCTURAL  CHANGES  DURING  THE  a-p-a 
TOANSFORMATION  OF  URANIUM,   by  C.  L. 
Angerman.    Rqjt.  on  Contract  AT(07-2)1.   2  May  62, 
lOp.    10  refs. 

TID-17492      OTS      $1.60 

Savannah  River  Lab. ,  Aiken,  S.  C. 
PREFERRED  ORIENTATION  MEASUREMENT  IN 
URANIUM  BY  THE  NORTON  ROD  TECHNIQUE,  by 
E.  A.  Starke,  B.  G.  LeFevre,  and  E.  F.  Sturcken 
Rept.  on  Contraa  AT(07- 2)1.    17  Dec  62,  2Ip.  10  refs. 

Ferrous  Metals 

AD- 298  204  repriced  $1.00      OTS 

Defense  Metals  Information  Center,  Columbus  Ohio 
A  DISCUSSION  OF  FRACTURE  TOUGHNESS  OF  SEV- 
ERAL STAINLESS  STEELS  IN  SHEET  FORM,  by 

AP^•i^^,T.T,f■,"'^^  ^-  "*"•    ^^'-  on  Contract 

^^^tri"^^-    ^^  J''"  "•  35p.  17  refs.   DMIC  memo, 
no.  164;  NASA  N63-13.S03. 
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DESCRIPTORS:  ♦Stainless  steel.  Stresses,  Sheets,  Heat 
treatment.  Tensile  properties.  Tests,  Experimental 
data.  Fracture  (Mechanics).  Tables,  Mechanical 
properties. 

The  rold  erf  fracture  toughness  in  the  evaluation  of  mate- 
rials for  supersonic  transport  skins  is  discussed  along 
with  the  data  for  the.  following  stainless  steels: 
PH  15-7MO,  17-7  PH.  17-4  PH.  AM  350,  AM  355, 
AM  357,  Types  410,  301,  304L,  310  stainless,  and 
l2Mov.   The  problem  of  corroborating  fracture  tough- 
oeaa  data  is  considered,  and  the  need  shown  for  a 
standard  testing  method.    It  is  concluded  that,  while  the 
available  dau  is  valuable  for  screening  purposes,  final 
evaluation  of  fracture  toughness  should  be  made  by 
testa  at  high  temperatures  and  under  cyclic  loading  con- 
didona.   (NASA  abstract) 


ORNL-2972 


errs  $1.50 


Oak  Ridge  National  Lab. ,  Tenn. 
EFFECT  OF   ENVIRONMENT  ON  THE  CREEP 
PROPERTIES  OF  TYPE  304  STAINLESS  STEEL  AT 
ELEVATED  TEMPERATURES,   by  H.   E.  McCoy.  Jr. 
and  D.  A.  Douglas,  Jr.    Rept.  on  Contract  W7405-eng- 
26.    Il96lj55p.  7refs.    NASA  N62- 15975. 

MATT-154      GTS      $1.10 

Palmer  Physical  Lab.,  Princeton  U..  N.  J. 
LOW  CYCLE  TENSILE  FATIGUE  TESTS  OF  305 
STAINLESS  STEEL,  by  Robert  Mark.   Rept.  on  Con- 
traa  AT(30-l)1238.   Nov  62,  lOp.   NASA  N63- 11707. 


Nonf«rrous  (Mcept  lioht)  M«tals 


Order  from  GPO  $0. 60  as 
128.27:8120 

Bureau  of  Mines,  Washington,  D.  C. 
30LUMBIUM  AND  TANTALUM,   A  MATERIALS 
5URVEY,  by  William  R.  Barton.    1962,   124p.  85  refs. 
jtforiiiation  Circular  8120. 

DESCRIPTORS:    •Heat  resistant  metals,  •Niobium, 
•Tantalum,  Physical  properties,  •Ores  (Metal  sources) 
deposits.  Alloys,  History,  •Minerals,  •Geochemistry, 
Mining  engineering.  Materials  separation,  Metallurgy, 
♦Industrial  production,  SiqjpUes,  Distribution,  •Eccmio- 
mics.  Refractory  materials. 

The  survey  summarizes  the  demand- supply  positicMi  in 
Che  United  States  and  includes  information  on  pro- 
duction, imports,  consumption,  exports,  capacity, 
interchangeability,  substitutes,  possibilities  for 
expansion,  and  pertinent  history.  Properties  and 
principal  compounds  and  alloys  are  described.    Explora 
don,  mining,  and  metallurgical  methods  are  discussed. 
Domestic  and  foreign  resources  and  reserves  are 
covered.   An  extended  presentation  of  the  structure  of 
the  industry,  including  major  corporations,  transpor- 
tation service,  processing  facilities,  interrelationships 
with  other  industries,  pertinent  laws  and  taxation  po 
policies,  tariffs.  Government  controls,  special  labor 
problems,  and  history  of  wartime  control  experiences, 
is  included. 


SC-4747(RR)      OTS      $0.75 

Sandia  Corp. ,  Albuquerque,  N.  Mex. 
THREE  LOW-PRESSURE  SPALL  THRESHOLDS  IN 
COPPER,  byj.  H.  Smith.   Jan  63.  26p.  24  refs. 
NASA  N63-12212. 


Structural  Metallurgy  and  Corrosion 

HW-SA-2745      GTS      $1.60        ' 

Hanford  Atomic  Products  Operation.  Richland,  Wash. 
HIGH  TEMPERATURE  AQUEOUS  CORROSION  IN 
NUCLEAR  REACTORS,  byR.  L.  Dillon.   Rept.  on 
Contraa  AT(45-1)1350.   5  Sep  62,  17p.  6  refa. 

NMI-1905      OTS     $1.60 

Nuclear  Metals,  Inc. ,  Concord,  Mass. 
BERYLUUM  CORROSION,  by  J.  P.  Pemsler  and 
D.  S.  Kneppel.  Quarterly  rept.  25  July-25  Sep  62,  on 
Contraa  AT(30-1)3012.   30  Oct  62.  I7p.  1  ref. 
EURAEC-506. 

ORNL-TM-411      GTS      $4.60 

Oak  Ridge  National  Lab. ,  Tenn. 
CORROSION  OF  NICKEL-BASE  SPECIMENS  EX- 
POSED IN  THE  VOLATILITY  HLOT  PLANT  MARK 
lU  FLUORINATOR,  byT.  M.  Kegley,  Jr.,  and 
A.  P.  Litman.   Rept.  on  Contraa  W7405-eng-26. 
4  Jan  63,  50p.  5  refs. 

IOO-14600    onrs$a5o 

Phillips  Petroleum  Co. ,  Idaho  Falls. 
CORROSION  EVALUATION  OF  STAINLESS  STEELS 
EXPOSED  IN  ICPP  HIGH-LEVEL  RADIOACTIVE 
WASTE  TANKS,  by  T.  L.  Hoffman.  Rept.  on  Contract 
AT(10-1)205.  26  Dec  62,  25p.  8  refs, 

TID-15280      OTS      $1.60 

Savannah  River  Lab.,  Aiken.  S.  C. 
THE  GROWTH  OF  ALPHA  ALUMINA  MONOHYDRATE 
CORROSION  PRODUCT  ON  ALUMINUM,  by  E.  C. 
Hoxie  and  M.  A.  Poet.   Rept.  on  Contraa  AT(07-2)1. 
26  Mar  62.  13p.  5  refs. 

PB  163  042      OTS      $3.60 

Virginia  Inst,  for  Scientific  Research,  Richmond. 
THE  ACCELERATED  CORROSION  OF  METALS,  by 
Henry  Leidheiser.  Jr.   and  David  A.  Jackson,  Jr. 
Quarterly  rept.  no.  5,  16  Sep- 15  Dec  60,  on  Contraa 
DA  18-108-4O5-cml-518.    19  Jan  61,  35p.  1  ref . 
AD- 250  847. 

DESCRIPTORS:  •Liquid  metals,  •Corroeion,  •Metals, 
Sulfuric  acid.  Oxidation,  Salts,  Mercury  compounds, 
Hydrochloric  acid.  Iron,  Heavy  elements,  Halides, 
Aluminum. 

Quantitative  studies  were  made  of  the  oxidation  of  A 1  in 
contaa  with  mercury  salts  and  of  the  rapid  corroeion  of 
Fe  in  acid-salt  solutions  of  group  VIII  metals.   After  an 
Initial  lag,  the  attack  on  Al  by  Hgl2  was  1.5  times  that 
by  HgBr2  or  HgCl2.   Pt  was  the  most  effeaive  in  ac- 
celerating the  corrosion  of  Fe;  Rh,  Pd,  Ru  were  (rf 
intermediate  effectiveness;  and  Os.  Ir,  Co  and  Ni  were 
least  effective.   (ASTIA  abstraa) 


NUCLEAR  PHYSICS  ANB 
NUCLEAR  CHEMISTRY 

IS- 590  OTS  $8.60 

Ames  Lab. ,  Iowa  State  U.  of  Science  and  Tech. 
PREaSE  MEASUREMENT  OF  THE  K- SHELL 
INTERNAL  CONVERSION  COEFFIQENT  OF  THE 
344-KEV,    E2  TRANSITION  IN  Gdl52,  by  Guy  Schupp 
and  E.  N.  Hatch.    Rept.  on  Contract  W740Breng-82. 
Aug  62,  98p.    73  refs. 

TID- 14921      OTS      $2.60 

Argonne  National  Lab. ,  111. 
INTERMEDIATE  COUPLING,  by  Dieter  Kib-ath.   Rept. 
onContraa  W3 1-109 -eng- 38.    Dec  61,  25tJ  15  refs. 
UAC-5883. 

ANL-6623  OTS  $2.50 

Argonne  National  Lab. ,  111. 
SURFACE  AND  VOLUME  PROPERTIES  O^  GROUND 
STATE  NUCLEAR  MATTER  IN  THE  HARTREE- 
FOCK  AND  PUFF- MARTIN  APPROXIMATIONS,   by 
John  C  Reynolds.   Rept.  on  Contract  W31-  l09-eng-38. 
Oct  62,  I2lp.    16  refs.   NASA  N63- 11689. 


TID- 7645  OTS  $1.25 

Atomic  Energy  Commission.    Div.  of  IscUopes 

Development,  Wash. ,  D.  C. 
PROCESS  RAIXATION  DEVELOPMENT  PI^OGRAM 
SUMMARIES.   Second  annual  Contractors 
May  28-29,   1%2,  held  at  Brookhaven  National 
Unton,  Long  Island,  N.  Y. 

BMI-1610   OTS  $1.00 


i^tpeting 
Lab., 


Battelle  Memorial  Inst. ,  Columbus,  Ohio. 
RADIATION-INDUCED  CHANGES  IN  POLVMERS  AND 
THEIR  INFLUENCE  ON  GRAFT  POLYMERIZATION, 
by  Francis  A.  Sliemers.  Jr. ,  John  F.  Kircter  and 
others.    Rept.  on  Contract  W7405-eng-92. 
36p.  11  refs.    NASA  N63- 12999. 


WAPD-TM-352      OTS  $a  75 


P  Jan  63, 


Bettis  Atomic  Power  Lab. ,  Pittsbuif;h,  Pa. 
M0322  AND  M0332  -  FORTRAN  PROGRAX^S  FOR 
CALCULATING  NEUTRON  ABSORFHON  IN  SPHERES 
DISTRIBUTED  RANDOMLY,  by  R.  M.  CanlweU.  Rept. 
on  Contract  AT(11-1)GEN-14.  Oa  62,  3Ip.ll  ref. 
NASA  N63- 14052. 

WAPD-T-1534      OTS      $2.60 

Bettis  Atomic  Power  Lab. ,  Pittsburgh,  Pa 
SPACE  AND  TIME  SYNTHESIS  BY  THE  vA'ria 
TIONAL  METHOD,  by  S.  Kaplan.    Rept.  onContraa 
AT(1I-1)GEN-I4.   Oa62,  29p.  19  refs. 


BNL-5984      OTS  $1. 10 

Brookhaven   National  Lab. ,  Upton,  N.  Y. 
THE  BROOKHAVEN  CHEMONUCLEAR  IN- 
LOOP,  by  W.  Tucker,  C.   Waide  and  others. 
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*LE  TEST 
1962.  3p. 


BNL-5983      OTS  $1. 10 

Brookhaven  National  Lab. ,  Upton,  N.  Y. 

CHEMONUCLEAR  PROCESSING,  by  Meyer  Steinbere. 
Feb  61,  4p. 

BNL-5559      OTS      $1.10 

Brookhaven  National  Lab. ,  Upton,  N.  Y 
AN  ELECTRON  SPIN  RESONANCE  STUDY  OF 
IRRADIATED  QUATERNARY  AMMONIUM  HALIDES. 
by  A.  J.  Tench.   23  Aug  61,  6p.  7  refs. 

BNL-4902      OTS  $1.60 

Brookhaven  National  Lab. ,  Upton,  N.  Y. 
FORCES  IN  MOLECULES.  IL  MULTIPOLE  EXPAN- 
SION, by  William  L.  Clinton.  1959.  15p.  10  refs. 

BNL-6016      OTS      $1.60 

Brookhaven  National  Lab. ,  Upton,  N.  Y 
FORMATION  OF  HYDRAZINE  FROM  THE  RADIOLY- 
SIS  OF  AMMONIA  IN  THE  PRESENCE  OF  MINERAL 
SOLIDS,  by  Henry  Kramer,  Jacob  Pruzansky,  and 
Meyer  Steinberg.    Feb  62,  I3p.  6  refs. 

BNL-6271      OTS  $1.10 

Brookhaven  National  Lab. ,  Upton,  N.  Y 
AN  INVESTIGATION  OF  THE  REACTION 
OiO(«S2o)cl2(g.8.),  by  P.  F.  Donovan,  C.  P.  Baker 
and  others.  Rept.  on  Contract  AT(30-2)GEN-16. 
4  Sep  62,  ICp. 

BNL-5579  OTS  $1. 10 

Brookhaven  National  Lab. ,  Upton,  N    Y 

kpI^r^.n'fc^J^'^cV^K^  ^™^'^  OP  RECOIL-ATOM 
REACTIONS    by  Slobodanka  Veljkovic  and  Garman 
Harbottle.    22  Aug  61,  6p.  5  refs. 

BNL-6010   OTS  $2.  60 

Brookhaven  National  Lab. ,  Upton,  N    Y 
LOW-TEMPERATURE  STUDIES  OF  RECOIL 
REACTIONS,  by  Slobodanka  R.  Veljkovic  and  Garman 
Harbottle.    23  Apr  62,  23p.  21  refs. 

BNL -719  (Vols.  I-IV)    OTS  $15.  00 

Brookhaven  National  Lab. ,  Upton,  N.  Y 

^v??tS?J?^  op  ™^  BROOKHAVEN  CONFERENCE 
ON  NEUTRON  THERMALIZATION.   VOLUME  L  THE 
SCATTERING  LAW.   VOLUME  H.   NEUTRON  SPECTRA 
IN  LATTICES  AND  INFINITE  MEDL^.  VOLUNffi  S 

^.5?:^^^  ^'^P^  OP  TRANSIeS  A^™- 
ASYMPTOTIC  PHENOMENA.   VOLUME  IV.  THEROET- 
KL\L  ASPECTS  OF  TRANSIENT  AND  ASYMPTOTir 
PHENOMENA.  30  Apr-2  May  62,   1562p.  759Ve£^ 

GA-1536      OTS      $1.60 

General  Atomic  Div. ,  General  Dynamics  Corp. . 

San  Diego,  Calif.  *^ 

THE  HIGH-TEMPERATURE  CHEMISTRY  OF 
FISSlON-reODUCT  ELEMEhH^.  by  U.  Merten  and 
W.  Bell.   Summary  rept.  1  Aug  59-31  July  60.  on 
Contraa  AT(04-3)164.    29  July  60,  2lp.  22  refs. 
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GEMP-113  Ors$0.75 

General  Electric  Co. ,  Cincinnati,  Ohio. 
PROGRAM  20-2,    A  PROGRAM  FOR  APPROXIMATING 
CROSS  SECTION  DEPENDENCE  ON  ENERGY,  by 
J.  P.  Yalch  and  J.  E.  MacDonald.    Rept.  on  Contract 
AT(40-I)2847.   June  62,  36p.  2  refs.   NASA  N62-12999. 

GEMP-114  orrs$o.50 

General  Electric  Co.,  Cincinnati,  Ohio. 
PROGRAM  20-3,    A  PROGRAM  FOR  COMPUTATION 
OF  TOTAL  MACROSCOPIC  CROSS  SECTION  AND 
COLLISION  PROBABILITIES  FOR  SPEaFIED 
MATERIAL  COMPOSITION,  by  J.  P.  Yalch  and 
J.  E.  MacDonald.    Rept.  on  Contract  AT(40- 1)2847. 
June  62,  26p.  1  ref.   NASA  N62- 13000. 

GEMP-115  OTS$0.75 

General  Electric  Co. ,  Cincinnati,  Ohio. 
PROGRAM  20-4.    A  PROGRAM  FOR  AVERAQNG 
DIFFERENTIAL  SCATTERING  CROSS  SECTIONS,  by 
J.  P.  Yalch  and  J.  E.  MacDonald.    RepL  on  Contract 
AT(40-1)2847.   June  62,  39p.  2  refs.   NASA  N62-13001. 

GEMP-116  errs  $0.50 

General  Electric  Co. ,  Cincinnati,  Ohio. 
PROGRAM  20-5,   A  PROGRAM  FOR  PREPARATION 
OF  SPECTRUM  TABLES  FROM  EVAPORATION 
MODEL,  by  J.  P.  Yalch  and  J.  E.  MacDonald.    Rept.  on 
Contract  AT(40- 1)2847.  June  62,  26p.  4  refs.   NASA 
N62- 13002. 

HW-75309      OTS      $0.50 

Hanford  Atomic  Products  Operation,  Richland,  Wash. 
ANION  EXCHANGE  RECOVERY  OF  PLUTONIUM 
PROM  THE  HANFORD  234-5  BUIUDING  BUTTON 
LINE   -  TASK  I  OXALATE  FILTRATE,  by 
E.  J.  Wheelwright.   Rept.  on  Contraa  AT(45-l)1350. 
13  Nov  62,  15p.  3  refs. 


HW-SA-2415  OTS  $5.60 

Hanford  Atomic  Products  Operation,  Richland,  Wash. 
NEUTRON  RETHERMALIZATION  IN  GRAPHITE 
AND  WATER ,  by  R.  A.  Bennett.    Rept.  on  Contract 
ATr45- 1)1350.    30  Apr  62,  56p.  20  refs. 


HW-SA-1939  OTS  $1.60 

Hanford  Atomic  Products  Operation,  Richland,  Wash. 
THE  RECOVERY  AND  INDIVIDUAL  ISOLATION  OF 
MACROSCOPIC  QUANTITIES  OF  CERIUM.  STRON- 
TIUM, AND  TRIVALENT  RARE  EARTHS  FROM 
PUREX-TYPE  FISSION  PRODUCT  WASTE,   by 
L.  A.  Bray,  R.  L.  Moore  and  others.   Rept.  on  Con- 
tract AT(45- 1)1350.   27June60,2lp.    10  refs. 

HW-73337      GTS     $4.00 

Hanford  Atomic  Produas  Operation,  Richland,  Wash. 
RESEARCH  AND  DEVELOPMENT  ACTIVITIES  IN 
THE  RADIOLOGICAL  SCIENCES.   PHYSICAL 
SCIENCES  PORTION,  ed.  by  R.  L.  Junkins  and 
J.  E.  Brown.   Rept.  Jan-Dec  61,  on  Contract 
AT(45-l)1350.    15  Jan  62,  306p.  125  refs. 
NASA  N63- 11665. 


TID-I7214      OTS      $1.60 

Knolls  Atomic  Power  Lab. ,  Scheneaady,  NY. 
ANALYSIS  FOR  DIFFUSION  THEORY  FLUX  PEAK- 
ING AT  A  SHARP  CORNER,  by  J.  H.  Smith.   Rept.  on 
Contraa  W3l-109-eng-52.    22  June  62,  I8p. 

TID- 14262  OTS  $1.10 

Knolls  Atomic  Power  Lab. ,  Schenectady,  N.  Y. 
STRATEGY  FOR  MULTIDIMENSIONAL  NEUTRON 
GROUP  DIFFUSION  COMPUTATIONS,   by 
Eugene  L.  Wachspress.    Rept.  on  Contract  W3 1-109- 
eng-52.   6  Nov  62,  lOp.  3  refs. 

UCRL-9659      OTS      $2.60 

Lawrence  Radiation  Lab.,  U.  of  California,  Berkeley. 
CLOSE -CAPTURE  ADSORPnON  SYSTEM  FOR  RE- 
MOTE RADIOISOTOPE  CHEMISTRY,  by  Neil  C. 
Spencer,  Thomas  C.  Parsons,  and  Patrick  W.  Howe. 
Rept.  on  Contraa  W7405-eng-48.    17  Aug  61,  29p. 
8  refs. 

UCRL-9996      OTS      $3.60 

Lawrence  Radiation  Lab.,  U-  of  CaUfornia,  Berkeley. 
ELACTIC  SCATTERING  OF  31-Mev  He3  IONS  FROM 
SEVERAL  ELEMENTS,  by  George  Igo,  Samuel  S. 
Markowitz,  and  Jofte  G.  Vidal.   Rept.  on  Contraa 
W7405-eng-48.    31  Dec  61,  3lp.  70  refs. 

UCRL-7087      OTS  $1.25 

Lawrence  Radiation  Lab. ,  U.  of  California, 

Livermore. 
THE  IONIZATION  OF  ALKALI  ATOMS  BY  ELEC- 
TRON BOI^ffiARDMENT,  by  F.  S.  Baker  and 
G.  O.  Brink.  Rept.  on  Contract  W7405-eng-48. 
17  Oct  62,  54p.  42  refs.  NASA  N63-13046. 

UCRL- 10577      errs      $1.60 

Lawrence  Radiation  Lab. ,  U.  erf  California,  Berkeley. 
ISOTOHC  STUDIES  ON  THE  RADIATION  DECOMPO- 
SITION OF  CRYSTALLINE  CHOUNE  CHLORIDE,  by 
Richard  M.  Lemmon  and  Margaret  A .  Smith.    Rept.  on 
Contraa  W7405-eng-48.   Dec  62,  14p.  9  refs. 

UCRL-10250      OTS  $1.10 

Lawrence  Radiation  Lab. .  U.  of  California,  Berkeley. 
A  MAGNETIC  SPECTROMETER  USING  SPARK 
CHAMBERS  TO  OBTAIN  LARGE  SOLID  ANGLE  AND 
mOl  RESOLUTION  IN  TT-'t  INTERACTION  STUDIES, 
by  D.  Keefe,  L.  T.  Kerth  and  others.  Rept.  on  Con- 
tract W7405-eng-48.  28  May  62.  6p.  1  ref. 

UCRL- 9764  OTS  $2.60 

Lawrence  Radiation  Lab. ,  U.  erf  California,  Berkeley. 
SCATTERING  IN  THE  K=0  BAND  OF  ODD- ODD 
DEFORMED  NUCLEI,  by  Neal  D.  Newby  Jr.  Rept. 
on  Contract  W74a5-eng- 48.   July  61,  30p.  12  refs. 

UCRL- 10481  OTS  $1.75 

Lawrence  Radiation  Lab. ,  U.  of  California,  Berkeley. 
SPONTANEOUS  FISSION  OF  SOME  HEAVY 
ISOTOPES,   by  Reinhard  Brandt.    Doctoral  thesis.  Rept. 
on  CtMitract  W7405-eng-48.   26  Sep  62,  76p.  40  refs. 


UCRL-10470   OTS  $1.50 

Lawrence  Radiation  Lab.,  U.  of  Califorjila, 

Berkeley. 
A  STUDY  OF  THE  REACTION 
Tr  -  -h  p  _>  -vr-  -»-  -rt-o    +  p  AT  310  AND  3ii  MeV,  by 
Barry  C.  Barlsh.    Doctoral  thesis.  Rept.  on 
Contract  W7405-eng-48.    20  Aug  62,  65p.  32  refs. 

TID- 14598      OTS      $1.60 

Los  Alamos  Scientific  Lab.,  N.  Mex. 
THE  ANION-EXCHANGE  SEPARATION  df  PLU- 
TONIUM AND  THORIUM,  by  D.  B.  James  and  E.  L. 
Christensen.   Rept.  on  Contrao  W7405-eiig-36.    1960, 
I6p.  7  refs.    LADC-5191. 

TID-15182      OTS      $1.10 

Los  Alamos  Scientific  Lab.,  N.  Mex. 
DIRECT  COMPARISON  OF  THE  8^2  AND  ti^2  BETA 
SPECTRA,  by  Neel  W.  Glass  and  Robert  W.  Peterson. 
Rept.  on  Contraa  W7405-eng-36.  19  Mar  i62,  8p. 
8  refs.   LADC-5268. 

TID- 17337  OTS  $1.60 

Michigan  U. ,  Ann  Arbor. 
HANDLING  AND  SEPARATION  OF  SHORf- LIVED 
RADIOISOTOPES  FROM  RESEARCH  REACTORS, 
by  W.  Wayne  Meinke.    20  Nov  62,  19p.  28  pefs. 


NBS-7582     OTS     $0.50 

National  Bureau  of  Standards,  Washingtai, 
METALLIC  REACTIONS  IN  URANIUM  R 
by  John  J.  Park.    Summary  rept.  2  Aug  62, 


D.  C. 
R^OVERY, 
l9p.   6  refs. 


ORNL-3297         OTS  $1.00 
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Oak  Ridge  National  Lab. ,  Tenn. 
ANALYSIS  OF  UO2  DISSOLUTION  IN  NllflllC  ACID 
SOLUTION,  by  H.  F.  Johnson.    Rept.  on  Contract 
W7405-eng-26.    33p. 

ORNL-3374  OTS  $0.75 

Oak  Ridge  National  Lab. ,  Tenn. 
COMPARISON  OF  DIALKYL  PHENYLPHOJl>HONATES 
WITH  TRI-n- BUTYL  PHOSPHATE  IN  NITRATE 
SYSTEMS:   EXTRACTION  PROPERHES,    STABILITY, 
AND  EFFECT  OF  DILUENT  ON  THE  RECOVERY 
OF  URANIUM  AND  THORIUM  FROM  SP^NT  FUELS, 
by  C.  A.  Blake,  Jr. ,  A.  T.  Gresky  and  otters.    Rept. ' 
on  Contract  W7405-eng-26.    23  Jan  63,  32pj  31  refs. 


ORNL-3311       OTS     $1.00 


Oak  Ridge  National  Lab. ,  Tenn. 
COMPUTATION  OF  LOSSES  DUE  TO  MU 
SCATTERING  OF   CHARGED  PARTICLES 
FOILS,   by  J.  B.  Ball.    Rept.  on  Contract  V(7405 
16  May  62,  36p.    8  refs. 


.TIPLE 
IN  THIN 

eng-26. 


ORNL-3338        OTS  $2.00 

Oak  Ridge  National  Lab. .  Tenn. 
THE  EFFECT  OF  PROMPT  NEUTRONS  ON  THE 
DIRECTION  AND  TIME  OF  FLIGHT  OF  FISSION 
FRAGMENTS,  by  R.  W.  Lide.    Rept.  on  Contract 
W7405-eng-26.    [i960]  80p.  7  refs. 

ORNL-3346  OTS  $1.75 

Oak  Ridge  National  Lab. ,  Tenn. 
LOW  TEMPERATURE  THERMOLUMINESCENCE  OF 
GAMMA  IRRADIATED  POTASSIUM  DIHYDROGEN 
PHOSPHATE,  by  Travis  M.  Sims.    Rept.  on  Contract 
W7405-eng-26.   67p.  26  refs. 

ORNL-3360     OTS     $4.00 

Oak  Rdige  National  Lab. ,  Tenn. 
NEUTRON  PHYSICS  DIVISION.  Annual  progress  rept. 
for  period  ending  1  Sep  62,  on  Contract  W7405-enff-26. 
[1962]  33lp.   237  refs.    NASA  N63- 11754. 

ORNL-3367     OTS     $0.50 

Oak  Ridge  National  Lab. ,  Tenn. 
NUCLEON- MESON  CASCADE  CALCULATIONS:  THE 
STAR  DENSITY  PRODUCED  BY  A  24-Gev  PROTON 
BEAM  IN  HEAVY  CONCRETE,  by  R.  G.  Alsmiller,  |r, 
and  J.  E.  Murphy.    Rept.  on  Contract  W7405- eng-26. 
21  Jan  63,  20p.    4  refs.   NASA  N63-11983. 


ORNL-3289     OTS     $2.25 

Oak  Ridge  National  Lab. ,  Tenn. 
NUCLEON- MESON  CASCADE  CALCULATIONS: 
TRANSVERSE  SHIELDING  FOR  A  45-Gev  ELECTRCW 
ACCELERATOR  (PART  I),   by  R.  G.  Alsmiller,  Jr. , 
F.  S.  Alsmiller,  and  J.  E.  Murphy.    Rept.  on  Contract 
W7405-eng-26.    11  Jan  63,  109p.  21  refs. 
NASA  N63-11730. 

ORNL-TM-438  OTS  $1. 10 

Oak  Ridge  National  Lab. ,  Tenn. 
A  RAPID  CHEMICAL  SEPARATION  FOR 
RADIOMANGANESE,   by  L.  C.  Bate,  Y.  Wellwart, 
and  J.  R.  Stokely.    Rept.  on  Contract  W7405-ene-26. 
6  Dec  62,  9p.    7  refs. 

ORNL-3329         OTS   $2.00 

Oak  Ridge  National  Lab. ,  Tenn. 
STUDIES  OF  THE  LONGITUDINAL  DEVELOPMENT 
OF  HIGH-ENERGY   ELECTRON -PHOTON  CASCADE 
SHOWERS  IN  COPPER,  by  C.  D.  Zerby  and  H.  S. 
Moran.    Rept.  on  Contract  W7405-eng-26.    [1960]  83p. 
15  refs.    NASA  N62-16313. 

ORNL-3375  OTS  $1.50 

Oak  Ridge  National  Lab. ,  Tenn. 
TRANSURANIUM,  comp.  by  D.  E.  Ferguson.    Quarterly 
progress  rept.  for  period  ending  31  Aug  62  on  Contract 
W7405-eng-26.    1962.  56p.  6  refs.    NASA  N63-12218 
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ORNL-3280        OTS  $0.75 

Oik  Ridge  National  Lab. ,  Tenn. 
USE  OF  FUSED  SALT-FLUORIDE  VOLATIUTY 
PROCESS  WITH  IRRADIATED  URANIA  DECAYED 
15-30  DAYS,  by  G.  I.  Gathers,  R.  L.  Jolley,  and 
H.  F.  Soard.    Rept.  on  Contract  W7405-eng-26. 
(1961]  27p.   10  refs. 

PUC-1962-59  OTS  $9. 10 

Palmer  Physical  Lab. ,  Princeton  U. ,  N.  J. 
NUCLEAR  SPINS  AND  MOMENTS  OF  Sc**  AND 
Sc**°™,  by  David  L.  Harris.    Thesis.    Rept.  on  Contract 
AT(30-1)937.   Feb  62,  llOp.  46  refs. 

NYO-9720  OTS  $2. 50 

Parametrics,  Inc.,  Waltham,  Mass. 
DEVELOPMENT  OF  KRYPTON  85  AS  A  UNIVERSAL 
TRACER.   PHASE  1  AND  U.   PREPARATION  AND  I 
PROPERTIES  OF  KRYPTONATES,   by  David  Chleck, 
Richard  Maechl  and  others.    Annual  rept.  on  Contract 
AT(30- 1)2757.   26  Mar  62,   I35p.  23  refs. 

RAI-311     OTS    $2.25 

Radiation  ^jplicaticms  Inc. ,  Long  Island  City,  N.  Y. 
A  STUDY  OF  THE  MECHANISM  OF  RADIATION- 
INDUCED  GELATION  IN  MONOMER -POLYMER 
MIXTURES,   by  George  Odlan  and  Bruce  S.  Bernstein. 
Rept.    1  May  61-31  Oct  62,  on  Contract  AT(30- 1)2816. 
31  Oct  62,  75p.    11  refs. 

RRL-78T  OTS  $1.10 

Radiation  Research  Labs. ,  Mellon  Inst. ,  Pittsburgh, 

Pa. 
PHOTOLYSIS  AND  RADIOL YSIS  OF  lODOETHANE  IN 
THE  GAS  PHASE,  by  R.  N.  Schindler  and  M.  H.  J. 
Wijnen.    Rept.  on  Contract  AT1(30- 1)2310.    27  Mar  62, 
6p.  9  refs.   NYO-10157. 

DP-804  OTS  $0.75 

Savannah  River  Lab. ,  Aiken,  S.  C. 
FORTRAN  CODES  FOR  COMPUTING  REACTOR  FLUX 
SHAPES  IN  ONE  DIMENSION,  by  William  V.  Baxter. 
Repc  on  Contract  AT(07-2)1.    Nov  62,  35p.  3  refs. 
NASA  N63-12713. 

TID- 15165  OTS  $2.60  ^ 

Savannah  River  Lab. ,  Aiken,  S.  C. 
MEASUREMENT  OF  DIFFUSION  COEFHaENT  FOR 
THERMAL  NEUTRONS  IN  D2O  BETWEEN  20oC  AND 
220°C,  by  Norman  P.  Baumann.    Rept.  on  Contract 
AT(07-2)i.    16  Mar  62,  22p.    17  refs. 


Y-1408     OTS     $0.75 

Union  Carbide  Nuclear  Co. ,  Oak  Ridge,  Tenn. 
EVALUATION  OF  DIETHERS  AS  URANIUM  EX- 
TRACTANTS,  by  J.  M.  Googin,  W.  L.  Harper  and 
others.   Rept.  on  Contract  W7405-eng-26.   2  Oct  62, 
28p.    13  refs. 


Elementary  Particles 

BNL-6234      OTS  $2. 60 

Brookhaven  National  Lab. ,  Upton,  N.  Y. 
MULTI-PION  ANNIHILATIONS  OF  3.  25  BEV/C  AN- 
TIPROTONS  IN  HYDROGEN,  by  T.  Ferbel, 

;.  Sandweiss  (Yale  U. )  and  others.  Rept.  on  Contracts 
AT(30-2)GEN-16  and  AT(30-1)1349].    10  Sep  62,  24p. 
5  refs. 

BNL-6213      OTS  $1.10 

Brookhaven  National  Lab. ,  Upton,  N.  Y. 
MULTIPLE  MESON  PRODUCTION  INTr'-p  COLLI- 
SIONS AT  4. 7  BEC/C,  by  N.  P.  Samlos,  A.  H.  Bachman 
(City  Coll.  trf  New  York)  and  others.   Rept.  on  Contract 
[AT(30-2)GEN-16]  27  July  62,   lOp. 


BNL-5528      OTS      $2.60 

Brookhaven  National  Lab. .  Upton,  N    Y. 
SOME  ANALYTIC  PROPERTIES  OF  A  DECAY 
AMPLITUDE  WITH  FINAL  STATE  INTERACTIONS- 
THE  SINGLE-LOOP  FOUR-POINT  DIAGRAMS  IN  K-3 
DECAY,  byG.  Barton  and  C.  Kacser.    6  June  61.  25d 
10  refs.  '^ 


UCRL- 10564      OTS  $2.50 

Lawrence  Radiation  Lab. ,  U.  of  California,  Berkeley. 
DIFFERENTIAL  DISTRIBUTIONS  OF  NEUTRONS  IN 
INELASTIC  TT"  p  INTERACTIONS  AT  374,  417,  AND 
454  MeV,  by  Richard  J.  Kurz.    Doctoral  diesis.    Rept. 
on  Contract  W7405-eng-48.    15  Nov  62,   142p.  46  refs. 

UCRL-10615      OTS  $1.  25 

Lawrence  Radiation  Lab. ,  U.  oC  California,  Berkeley. 
ON  THE  NATURAL  BOUNDARY  OF  THE  SCATTER- 
ING AMPLITUDE,  by  Jack  Wong.  Thesis.   Rept.  on 
Contract  W7405-eng-48.  Dec  62,  54p.  12  refs. 

UCR  L- 10530      OTS  $1 .  75 

Lawrence  Radiation  Lab. ,  U.  d  California,  Berkeley. 
STUDY  OF  PION-PION  SCATTERING  FROM  THE 
REACTION ■n-"^-^Pir>TT%Tr%n  AT  1.  25  AND  1.  75  BeV/c, 
by  Leonard  B.  Auerbk.^h.  Dcx;toral  thesis.  Rept.  on 
Contract  W7405-eng-48.  31  Oct  62,  74p.  22  refs. 

UCRL- 10417  OTS  $2.00 

Lawrence  Radiation  Lab. ,  U.  of  California,  Berkeley. 
TWO  TOPICS  IN  PION  PHYSICS.   I.   PHOTOPRO- 
DUCTION  OF  NEUTRAL  HONS  FROM  COMPLEX 
NUCLe  AND  THE  PAIR- CORRELATION  FUNCTION. 
II.    THE  RELATIVE  RATE  OF  ABSORPTION  OF 
NEGATIVE  PIONS  IN  HYDROGEN  AND  DEUTERIUM, 
by  Robert  Henry  Traxler.    Doctoral  thesis.    Rept.  on 
Contract  W7405-eng-48.    13  Aug  62,  82p.  24  refs. 


110-17357  OTS  $3.60 

Ohio  State  U.  Research  Foundation,  Columbus. 
SCATTERING  STUDIES  WITH  THE  OHIO  STATE 
UNIVERSITY  CYCLOTRON,   by  H.  J.  Hausman.    Final 
rept.  1  Jan  57-30  Sep  62,  on  Contract  AT(l  1-1)503. 
Nov  62,  33p.   26  refs.    Rept.  735- Final,  pt.  I. 


Instrument  and  Installatk 

ANL-6537   OTS  $1.00 

Argonne  National  Lab. ,  111. 
ARGONNE  DUAL  NEUTRON  DIFFRACTOMteTERS 
USING  A  SINGLE  PRIMARY  BEAM,  by  Mel  in  H. 
Mueller,  LeRoy  Heaton  and  others.  Rept.  or 
Contract  W3l-109-eng-38.    Nov  62,  41  p.  7  ij^fs. 
NASA  N63- 12209. 

BNL-4950      OTS  $1.10 

Brookhaven  National  Lab. ,  Upton,  N.  Y. 
AN  EXACT  ANALYTIC  EXPRESSION  FOR  tHE  DIF- 
FERENTIAL TIME  DELAY  SPECTRUM  OfI A  SQN- 
TILLATION  COUNTER  COINQDENCE  PAlk,  by  John 
V.  Kane.  26  Aug  60,  4p.  1  ref.  ^ 


BNL-5007    OTS     $1.60 

Brookhaven  National  Lab. ,  Upton,  N.  Y. 
MEASUREMENT  OF  RANGE  AND  INTENSltiV  OF 
CYCLOTRON  BEAMS,    J.  R.  Grover,  B.  M.  |]|?oreman, 
Jr.  and  others.    1959.    16p.    14  refs. 


GA-2749  OTS  $15.00 

General  Atomic  Div, 

San  Diego.  Calif. 
FEVER,   A  ONE- DIMENSIONAL  FEW 
DEPLETION  PROGRAM  FOR  REACTOR 
by  F.  Todt.    Rept.  on  Contract  AT(04-3)314. 
28  Nov  62,  22  3p.    3  refs. 


General  Dynamics  C  *  )rp. , 


GROUP 
ANALYSIS. 


DC-57-1-141 


$1.60 
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General  Electric  Co. ,  Cincinnati,  Ohio. 
EVALUATION  OF  THE  DENSITY  GAGE  FC(il  HYDRO- 
GEN ANALYSIS  IN  SOLID  MODERATORS,   fcy  D.  M. 
McCittcheon.    24  Jan  57,  declassified  26  July  ftl.    18p. 


HW- 75384      OTS  $0.50 


Hanford  Atomic  Products  Operation,  RichuJ«l,  Wash. 
A  COINQDENCE  COUNT  ALPHA  PARTICULATE  AIR 
MONITOR,  by  D.  P.  Brown,  M.  O.  Rankin  ai)d  odiers. 
Rept.  on  Contract  AT(45- 1)1350.  3  Jan  63,  2lp.  7  refs. 
NASA  N63- 11976. 

HW-71354  OTS  $2.60 

Hanford  Atomic  Products  Operation,  Richliw,  Wash. 
SELF-POWERED  RADIATION  MONITOR  J^ 
ANALYZER,   by  D.  P.  Brown  and  E.  M.  She^n.    Rept. 
on  Contract  AT(45- 1)1350.  2  Jan  62,  25p.    lolrefs. 

HW-SA-2624  OTS  $1.60 

Hanford  Atomic  Products  Operation,  Richl4<jd,  Wash. 
SIUCON  SEMICONDUCTOR  NEUTRON  DOS  METER, 
by  G.  W.  R.  Endres,  P.  E.  Bramson,  and  A.  W. 
Medcalf.    Rq)t.  on  Contract  AT(45- 1)1 350.    5  fuly  62. 
17p.   2  refs.  ' 


UCRL- 10085      OTS      $1.60 

Lawrence  Radiation  Ub. .  U.  of  California,  Berkeley 
A  HALL  PROBE  ASSEMBLY  FOR  THE  BERKELEY 
88-lNCH  CYCLOTRON  MAGNET,  by  Robert  de  Forest 
Rept.  on  Contraa  W7405-eng-48.    13  Mar  62,  I6p. 
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DEFORMATION  OF  SHAPED  CYUNDRIQAL 
REACTOR  FUEL  ELEMENTS,  by  K.  R.liierckx. 
Rept.  on  Contraa  AT(45-I)1350.   16  Feb  fcC,  26p. 

HW-SA-2529      OTS      $2.60 

Hanford  Atomic  Produas  Operation,  Ricjliland,  Wash. 
DEVELOPMENTS  IN  THE  REACTOR  PHYSICS  ON 
PLUTONIUM  IN  LIGHT  WATER,  by  P.  FJ^  Cast.    Rept. 


10  Apr  62,  30b.  25  refs. 


on  Contract  AT(45-1)1350. 

HW-SA-2192        OTS  $2.60 

Hanford  Atomic  Produas  Operation,  RicHland,  Wash 
THE  EFFECTIVENESS  OF  HIGH  COAGULANT  FEED 
IN  REDUCING  HANFORD  REACTOR  EFFLUENT 
RADIOISOTOPE  CONCENTRATIONS,  by  W.  B.  Silker. 
Rept.  on  Contraa  AT(45-1)1350.    14  July  ^\.  28p. 
6  refs. 


HW-74731     OTS     $0.75 

Hanford  Atomic  Products  Operation,  Richland,  Wash, 
IN-REACTOR  MONITORING  OF  ZIRCALpY-2  PRTR 
PRESSURE  TUBES.  PART  II,  by  D.  R.  Dci^an  and 
P.  J.  Pankaskie.  Rept .  May-June  62,  on 
Contract  AT(  45 -1)1 350.    Aug  62,  23p.  3  rks. 
NASAN63-11805. 

HW -74796      OTS      $1.10 

Hanford  Atomic  Produas  Operation,  Rici  and,  Wash. 
MEASUREMENTS  ON  PHOENIX  FUEL  STANDARDS, 
byT.  B.  Thombury.   Rept.  on  Contraa  AK45- 1)1 350. 
.10  Sep  62.  9p.  2  refs. 


HW-73698(Rev.)     OTS       $1.00 

Hanford  Atomic  Products  Operation,  Rich 
POSTIRRADIATION  EVALUATION  OF 
PRTR  PRESSURE  TUBES.   PART  I,    by  L 
Rept.  on  Contract  AT(45- 1)1350.    Nov  62, 
NASA  N63- 11974. 


and.  Wash. 
ZI<CAL0Y-2 
J.  Defferding 
^5p.  4  refs. 


H\^ -65739      OTS  $1.60 

crK'^w^.,^/^^  Products  Operation.  Richland,  Wash. 
STEAM-WATER  CRmCAL  FLOW  USING  THE 
•SEPARATED  FLOW  MODEL",  by  W.  A.  Massena. 
Rept.  on  Contract  AT(45- 1)1 350.  20  June  60.  12d. 
4  refs.  J  ,     ^ 


TID- 14394      OTS  $1.10 

Institutt  for  Atomenergi.  Kjeller  (Norway). 

^SSS.'^^^  °^  ^^^^  PROJECT.  Rept.  on  Contract 
AT(30- 1)2760.  6  Nov  61.  7p.  5  refs    NC- 16.  Annex  L 


EURAEC-255 


$4.60 


Jackson  and  Moreland,  Inc. ,  Boston,  Mass. 
EVALUATION  STUDY  OF   REACTOR  FUEL 
MANAGEMENT  PROGRAMS.    Quarterly  rept    no    1 
on  Contract  AT(30- 1)2875.    24  Jan  62,  47p. 


TID- 16888 


OTS  $3.60 


Joint  Task  Force  One. 
BONUS  BOILING  WATER  NUCLEAR  SUPERHEAT 
REACTOR  PROJECT.    TASK  FORCE  REPORT  ON 
CHLORIDE  STRESS  CORROSION  OF  AUSTENITIC 
STAINLESS  STEEL.    13  Apr  62,  35p.  26  refs. 

TID-15281      OTS      $1.60 

Knolls  Atomic  Power  Lab. ,  Scheneaady    N    Y 

S^^^^/^^^  '^^  ^^^^  OP  NUCLEAR  SYSTEM 
PIPE  WALL  RADIATION  WFTH  GAMMA  RAY 
SPECTROSCOPY,  by  R.  L.  Seidel  and  S.  L.  Williams. 
Rept.  on  Contraa  W3l-109-eng-52.    1962    12d 
4  refs.  '       *^" 


TID-17292      OTS      $1.10 

Knolls  Atomic  Power  Lab. ,  Scheneaady,  N    Y 
EXPERIMENTAL  AND  ANALYTICAL  RESULTS  FOR 
A  ZIRCONIUM -URANIUM  UNPOISONED  CRTTICAL 
SLAB  ASSEMBLY,  by  James  R.  Tomonto.    Rept.  on 
Contraa  W3l-109-eng-52.    20  Sep  62,  lOp.  12  refs. 

UCRL- 10475      OTS      $0.75 

Lawrence  Radiation  Lab.,  U.  of  California,  Berkeley 
PORTLAND  CEMENT  FOR  A  LOW -BACKGROUND 
COUNTING  FACILTTY,  by  Harold  A .  Wollenberg,  Jr. 
and  Alan  R.  Smith.    Rept.  on  Contraa  W7405-enK-48. 
1  Oct  62,  32p.  4  refs. 

UCRL -6621    OTS  $1.60 

Lawrence  Radiation  Lab. ,  U.  of  California, 

Livermore. 
FUEL  INSPECTION  BY  GAMMA  COUNTING,  by 
Larry  Clendenen.    Rept.  on  Contract  W7405-enK-48 
16  Oct  61.  16p.  ^ 

LAMS-2815  OTS  $0.50 

Los  Alamos  Scientific  Lab. ,  N.  Mex. 
LAMPRE  PROGRAM.   Quarterly  status  rept.  for  period 
ending  20  Nov  62,  on  Contract  W7405-eng-36.    Dec  62 
16p.    NASA  N63-11820. 


S-25 


LA -2761      Orrs$2.00 

Lob  Alamoe  Scientific  Lab. ,  N.  Mex. 
MOLTEN  PLUTONIUM  PUMP  EXPERIMENT,  by 
J,  E.  Deverall  and  G.  L.  Caldwell.  Rept.  on  Contract 
W7405-ei«-36.  Ai«  62,  9lp.  NASA  N63-11819. 

LAMS-2835      OTS  |0.50 

Lot  Alamos  Scientific  Lab. ,  N.  Mex. 
ULTRA  HIGH  TEMPERATURE  REACTOR   EXPERI- 
MENT (UHTREX).    Quarterly  status  rept.  for  period 
ending  20  Dec  62,  on  Contract  W7405-eng-36.  Jan  63, 
20p. 

MND-M-2346      OTS      $1.60 

Martin-Marietta  Corp. ,  Baltimore,  Md. 
mVECTlGATION  OF  STABIUZED  AND  HYDRATION 
RESISTANT  EUROHUM  OXICC,  by  W.  Precht  and 
H.  Barr.    Rept.  on  Contraa  AT( 30- 1)2345.   June  60. 
20p. 

MND-M3A-2496-II(Add)      OTS     $5.60 

Martin-Marietta  Corp. ,  Baltimore,  Md. 
PM-3A  NUCLEAR  POWER  PLANT  HAZARDS 
SUMMARY  REPORT,  SAFETY  EVALUATION. 
VOLUME  II  ADCCNDUM,  byT.  Dobry.    Rept.  on  Con- 
traa AT(  30- 1)2700.   Nov  61,  56p.  8  refs. 


NYO- 10206  OTS  $1.75 

Massachusetts  Inst,  of  Tech. ,  Cambridge. 
MULTI- GROUP  DIFFUSION  METHODS,   by  K.  F. 
Hansen.    Rept.  on  Contract  AT(30- 1)2344.  Apr  62,  76p. 
8  refs.    MITNE-19,    NASA  N63- 11229. 


ORNL-3294    OTS     $2.00 

Oak  Ridge  National  Lab. ,  Tenn. 
AN  AERODYNAMIC- THERMODYNAMIC  STUDY  OF 
CENtRIFUGAL  COMPRESSORS,   by  G.  T.  Colwell. 
Rept.  on  Contract  W7405-eng-26.    18  Dec  62,  83p. 
38  refs.   NASA  N63- 11210. 


ORNL-3188         OTS     $1.75  ^ 

Oak  Ridge  National  Lab. ,  Tenn. 
DESIGN  REPORT  FOR  NMSR  PRESSURIZED  WATER 
LOOP  AT  ORR,  by  I.  T.  Dudley,  D.   E.  Ti dwell, 
and  D.  B-  Trauger.  Rept.  on  Contract  W7405-eng-26. 
5  Jan  62,  67p.  9  refs. 

ORNL-3372      OTS      $5.50 

Oak  Ridge  National  Lab. ,  Tenn. 
GAS-COOLED  REACTOR  PROGRAM.   Semiannual 
progress  rept.  for  period  ending  30  Sep  62,  on  Contract 
W7405-eng-26.    1962.    475p.  161  refs.    NASA 
N63- 12316. 

ORNL-3299  OTS  $2. 00 

Oak  Ridge  National  Lab. ,  Tenn. 
AN  INVESTIGATION  OF  THE  INSTANTANEOUS  AND 
CREEP  BUCKLING  OF  INITIALLY  OUT-OF-ROUND 
TUBES  SUBJECTED  TO  EXTERNAL  PRESSURE,  by 
J.  M.  Corum.    Rept.  on  Contract  W7405-eng-26.    1961. 
91p.  26  refs.    NASA  N63-I2257. 


ORNL-3340    OTS     $1.50 

Oak  Ridge  National  Lab. ,  Tenn. 
IRRADIATION  EFFECTS  ON  UC2  DISPERSED  IN 
GRAPHITE,   by  J.  G.  Morgan  and  M.  F.  Osborne. 
Final  rept.  on  Contract  W7405-eng-26.    [1962]  59p. 
2  refs. 

ORNL-TM-445      OTS      $1.10 

Oak  Ridge  National  Lab. ,  Tenn. 
THE  ORNL  GAS  SAMPLING  EXPERIMENT  IN  CON- 
NECTION WITH  THE  TAMALPAIS  EVENT,  by 
W.  E.  Clark.   Rept.  on  Contraa  W7405-eng-26. 

ORNL- 3353      OTS  $4. 50 

Oak  Ridge  National  Lab.,  Tenn. 
THE  ORNL  GCR-3,  A  750- Mw(e)  GAS- COOLED  CLAD- 
FUEL  REACTC«  POWER  PLANT.    A  Joint  design  study. 
Repc.  on  Contract  W7405-eng-26.  ]1962[  374p.  47  refs. 

ORNL- 3308     OTS     $1.50 

Oak  Ridge  National  Lab. ,  Tenn. 
PEROXIDE- INHIBITED  DECONTAMINATION  SO- 
LUTIONS FOR  CARBON  STEEL  AND  OTHER  METALS 
IN  THE  GAS-COOLED  REACTOR  PROGRAM,    by 
A.  B.  Meservey.   Progress  rept.  Nov  59- July  62,  on 
Contract  W7 405- eng- 26.    2  Jan  63,  55p.  30  refs. 

ORNL- 3373     OTS     $0.75 

Oak  Ridge  National  Lab. ,  Tenn. 
THERMAL  ANALYSIS  AND  GRADIENT  QUENCHING 
APPARATUS  AND  TECHNIQUES  FOR  THE  INVESTI- 
GATION OF  FUSED  SALT  PHASE  EQUILIBRIA, 
by  H.  A.  Friedman,  G.  M.  Herbert,  and  R.  E.  Thoma. 
Rept.  on  Contract  W7405-eng-26.    4  Jan  63,  34p.  6  refs. 

IDO- 16839      OTS  $0.50 

Phillips  Petroleum  Co. ,  Bartlesville,  Okla. 
EVALUATION  OF  RADIATION  STABILIZERS  FOR 
TERPHENYL  BY  HIGH -TEMPERATURE  ELECTRON 
IRRAIXATION,  by  H.  A.  Hartzfeld  and  R.  B.  Regier. 
Rept.  on  Contract  AT(10- 1)1080.  21  Jan  63,  13p. 
4  refs.  NASA  N63- 13653. 

IDO- 16811      OTS  $2. 25 

Phillips  Petroleum  Co.,  Idaho  Falls. 
EOCR  CONTROL  ROD  AND  DRIVER  FUEL  HYDRAU- 
LIC TESTS,  by  L.  J.  Harrison.  Rept.  on  Contract 
AT(10-1)205.    19  Oct  62,   106p.  7  refs.  NASA  N63-11847. 

IDO- 16728      OTS  $2.  25 

Phillips  Petroleum  Co.,  Idaho  Falls. 
ETR  FAST  NEUTRON  FLUX  MEASUREMENTS  FOR 
CYCLE  27,  by  L.  D.  Weber  and  C.  H.  Hogg.    Rept.  on 
Contract  AT(  10- 1)205.  Dec  62,   ll4p.  5  refs. 

IDO-l6820(Vols.  I&IO      OTS   $7.00  Set 

Phillips  Petroleum  Co. ,  Idaho  Falls. 
EXPERIMENTAL  ORGANIC  COOLED  REACTOR 
SAFETY  ANALYSIS  REPORT,  ed.  by  G.  H.  Hanson 
and  F.  K.  Clements.    Rept,  on  Contract  AT(  10-1) 2D5. 
30  Nov  62.  498p.  82  refs. 


S-26 


Quirterly  rept. 
11)205  and 
NASA 


IDO-16830      OTS  $2.  25 

Phillips  Petroleum  Co. ,  Idaho  Falls. 
ORGANIC  REACTOR  TECHNOLOGY, 
for  1  July-30  Sep  62,  on  Contracts  AT(10- 
AT(10-1)1060.   18  Jan  63,   lllp.  31  refs 
N63-13282. 

PRDC-TR-59      OTS      $2.60 


Power  Reactor  Development  Co. ,  Detroft,  Mich 
MONTHLY  TECHNICAL  REPORT.   Rept. I  for  May  62, 
on  Contraa  AT(11-1)476.    1962.  22p.  1  r^f. 


PWAC-206  OTS  $6.60 

Pratt  and  Whitney  Aircraft  Div 

Corp.,  Middletown,  Conn. 
THE  QRCULATING  FUEL  REACTOR 
CONTROL  SYSTEM  ANALYSIS,   by  T.  A 
and  W.  A.  Blecher.   Declassified  12  July  ( 


Unite(  Aircraft 


TID-16647      OTS      $1.60 


P<j)kVERPLANT 
Flanders 
.  68p. 


SandiaCcrp.,  Albuquerque,  N.  Mex. 
NUCLEAR  EXPLOSIVES  AS  A  POTENTIAL  TECH- 
NIQUE FOR  IMPROVING  WATER  RESOOHCES,  by 
L.  J.  Vortman.   Rept.  on  Contraa  AT(29  1)789. 
[Sep62ll4p.    SCDC-2827. 

DP-788  OTS  $0.  50 

Savannah  River  Lab. ,  Aiken,  S.  C. 
CONTAMINATION  AND  DECONTAMINAT  ON  OF  LOW 
TEMPERATURE,    WATER-COOLED  REACTORS. 
PART  0:  DEPOSTTION  OF  RADIONUCLIDES  ON 
ALUMINUM  FROM  SOLUTIONS,  by  Antoq  B.  Carlson. 


Rept.  on  Contract  AT(07-2)1 
NASA  N63- 11816. 

TID- 15677      OTS  $2, 60 


Oct  62,  17d 


Savannah  River  Lab. ,  Aiken,  S.  C. 
POST  STARTUP  REACTOR  SAFETY,  by 
Rept.  on  Contract  AT(07-2)1.  1962,  27p. 

DP-811    OTS  $0.50 


15  refs. 


A.  A.  Johnson. 


Savannah  River  Lab. ,  Aiken,  S.  C. 
PROCESSING  OF  POWER  REACTOR  FU^LS,  comp. 
by  J.  Harding  Owen.    Quarterly  progress  if^pL  no.  20, 
1  July -Oct  62,  on  Contract  AT(07- 2)1.    Dec  62.   14p. 
4  refs..   NASAN63-11818. 

DP-663      OTS      $1.60 

Savannah  River  Lab.,  Aiken,  S.  C. 
ZIRCALOY  CLADDING  THICKNESS  TESTERS,  by 
Leslie  E.  Goodwin.    Rept.  on  Contraa  ATKp7-2)l. 
Dec  61,  declassified  15  Oa  62,  I6p.  13  r^f 


UNC-5042      OTS  $3.  60 

United  Nuclear  Corp. ,  White  Plains,  N. 
TWO-PHASE  FLOW  PATTERNS  WTTH  HfiAT 
TIONbyS.  Israel,  M.  Crane,  and  M.  Co<»ber 
rept.  for  1  July-30  Sep  62,  on  Contract  AT  30- 
15  Oct  62,  39p.  3  refs.  EURAEC-505. 


ADDI- 
Progrest 
1)2876. 


GEAP-4047  OTS  $0.75 

Vallecitos  Atomic  Lab. ,  General  Electric  Co. , 

San  Jose,  Calif. 
DEVELOPMENT  OF  PULSED  NEUTRON  APPU_ 
TO  POWER  REACTOR  START-UP  PROCEDURES, 
Paul  Meyer  and  Edward  Garelis.    Quarterly  progres 
rept.  no.   1,  1  Apr- 30  June  62,  on  Contract 
AT(04-3)189.  1  July  62,  28p.    7  refs. 

GEAP-3891     OTS     $0.75 

Vallecitos  Atomic  Lab. ,  General  Electric  Co. , 

Plea san ton,  Calif. 
POWDER  FUEL  PROCESSING  BY  TWO-PASS  SWAGING 
THE  EFFECT  OF  PARTICLE  SIZE  AND  DISTRI- 
BUTION,  by  C.  M.  Ryer.  Rept.  on  Contract 
AT(G4-3)361.    10  Apr  62,  3lp. 

WCAP-6050   OTS  $2.  50 

Westinghouse  Electric  Corp. ,  Pittsburgh,  Pa. 
ANALYSIS  OF  THE  REACTIVTTY  CHARACTERISTICS 
OF  YANKEE  CORE  I,  by    C.  G.  Poncelet.    Rept.  on 
Contraa  AT(30-1)3017.  Jan  63,  131p.  33  ref*. 

Radioactivity 

» 

CEX-62.6.1    OTS  $1.25 

Edgerton,  Germeshausen  and  Grier,  Inc.,  Santa 
Barbara,  Calif. 

GALVE^CN  AREA  (ARMS-II),  by  R.  B.  GuiUou. 
26  June  62,  49p.  5  refs. 


CEX-59.4. 16     OTS     $0.75 

Geological  Survey,  Washington,  D.  C. 
AERORADIOACTIVITY  SURVEY  I  AND  RELATED 
SURFACE  GEOLOGY  OF  PARTS  OF  THE  LOS 
ANGELES  REaON,    CALIFORNIA,    (ARMS-I),  by 
Kenneth  G.  Books.  May  61,  22p.   27  refs.    NASA  N63- 
11713  (Prepared  in  cooperation  with  the  Atomic  Energy 
Commission.  Div.  of  Biology  and  MedicineX 

HW-SA-2411  OTS  $1,60 

Hanford  Atomic  Products  Operation,  Richland,  Wash. 
THE  REMOVAL  OF  RADIOISOTOPES  FROM  THE 
COLUMBIA  RTVER  BY  NATURAL  PROCESSES,   by 
Julian  M.  Nielsen  and  Richard  W.  Perkins.    Rept.  on 
Contract  AT(45- 1)1350.    1%2.    13p. 

TID- 17090      OTS      $0.50 

Health  and  Safety  Lab. ,  Atomic  Energy  Commission, 

New  York. 
STRONTIUM-90  ON  THE  EARTHS  SURFACE.   II. 
SUMMARY  AND  INTERPRETATION  OF  A  WORLD- 
WIDE SOIL  SAMPLING  PROGRAM:   1960-1961  RE- 
SULTS, by  Edward  P.  Hardy,  Jr.,  Robert  J.  Ust 
(Weather  Bureau)  and  ahers.   Nov  62.    12  refs. 
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TlD-15548   OTS$1.60 

Knolls  Atomic  Power  Lab. ,  Schenectady,  N.  Y. 
INVESTIGATION  OF  THE  LOW  ENERGY  GAMMA 
RAYS  IN  Xe"\  by  G.  D.  Hickman.    Rept.  on  Contract 
W31-109-eng-52.    8  May  62,  lip.  9  refs. 

TlD-14799   OTS$3.60 

Loe  Alamos  Scientific  Lab. ,  N.  Mex. 
A  SUMMARY  OF  THE  DECAY  OF  SOME  FISSION 
PRODUCT  TIN  AND  ANTIMONY  ISOTOPES,  by 

B.  J.  Dropesky  and  C.  J.  Orth.    RepL  on  Contract 
W7405-eng-26.   8  Feb  62,  34p.  26  refs.   LADC-5217. 

PUC-1962-61      errs     $1.10 

Palmer  Physical  Lab. ,  Princeton  U. ,  N.  I. 
RADIOACTIVITY  OF  TsO  STATES  IN  V^b,  Mn50, 
Co54,   AND  Cu58,  by  David  C.  Sutton  and  Henry  A. 
HiU.   20  Feb  62.  6p.  4  refs. 

UCRL-13048      OTS      $5.60 

Texas  A.  and  M.  Coll.,  College  Station. 
STUDIES  OF  THE  MIGRATION  OF  RADIOISOTOPES 
IN  HOMOGENEOUS  VERTICAL  COLUMNS,  by  Melvin 

C.  Schroeder.  Annual  rept.  no.  2  on  Contract 
W7405-eng-48.    1  July  62,  49p.  26  refs.   (Cover  carries 
title:  INTERIM  REPORT  ON  RESEARCH  ON  RADIO- 
ACTIVE CONTAMINATION  OF  GROUND-WATER 
AQUIFERS). 


Waste  DisposcI 

HW-SA-2592      OTS  $1.60 

Hanford  Atomic  Products  Operation,  Richland,  Wash. 
POT  CALCINATION  OF  SIMULATED  HIGH-LEVEL 
RADIOACTIVE  WASTES  -  MELT  FORMATION,  by 
J.  J.  Shefcik.  Rept.  on  Contract  AT<45- 1)1 350. 
15  Apr  62.  20p. 

HW-74507      OTS      $1.60 

Hanford  Atomic  Produas  Operation,  Richland,  Wash. 
PRE  DISPOSAL  TREATMENT  OF  NPR  DECONTAMINA 
TION  WASTES,  by  W.  N.  Koop.   Rept.  on  Contraa 
AT(45-1)1350.    1  Oct  62.  14p.  7  refs. 

HW-SA-2854      OTS      $1.60 

Hanford  Atomic  Produas  Operation,  Richland,  Wash 
SOLUTION  METHODS  FOR  MULTIDIMENSIONAL 
PARTIALLY  SATURATED  FLOW  IN  SOILS,  by 
A.  E.  Reisenauer.    Rept.  on  Contract  AT( 45 -1)1 350. 
12  Dec  62,  20p.  8  refs. 

ORNL-3356         GTS  $0.75 

Oak  Ridge  National  Lab. ,  Tenn. 
EVALUATION  OF  ULTIMATE  DISPOSAL  METHODS 
FOR  LIQUID  AND  SOLID  RADIOACTIVE  WASTES 
SHIPMENT  OF  CALQNED  SOUD6,  by  J.  J.  Perona, 
R.  L.  Bradshaw,  and  others.    Rept.  on  Contract 
W7405-eng-26.    [1%2J  24p.   12  refs. 


IDO-14601      OTS  $1.50 

Phillips  Petroleum  Co. ,  Idaho  Falls. 
PHASE  TRANSFORMATIONS  IN  CALQNATION  OF 
NITRATES  OF  ALUMINUM,  STAINLESS  STEEL,  AND 
NICHROME,  byH.  J.  Eding,  M.  L.  Huggins,  and 
A.  G.  Brown.  (Stanford  Research  Inst. )  Rept.  on  Con- 
tract AT(10-l)205.  28  Dec  62,  68p.  21  refs.  NASA 
N63-13200. 


ORO-585  OTS  $2.00 

Tennesse  U. ,  Knoxville. 
BASIC  DATA  FROM  VEGETATION  STUDIES 
RELATED  TO  THE  MOVEMENT  OF  RADIOACTIVE 
WASTES.   I.    CHEMICAL  AND  PHYSICAL  DATA  ON 
SOILS  AND  PLANTS  OF  WHITE  OAK  LAKE  BED, 
OAK  RIDGE,    TENNESSEE,   1956- 1960,  by  H.  R. 
DeSelm  and  R.  E.  Shanks.    Rept.  on  Contract 
AT(40- 1)2077.   Nov  62,  95p.    4  refs. 


PERSONNEL  SUPPLIES  AND 
PERSONAL  EQUIPMENT 

PB  163  075   OTS  $7. 60 

(Quanermaster  Research  and  Engineering  Command, 

Natick,  Mass.  ] 
STUDIES  ON  CLOTHING  FOR  HOT  ENVIRONMENTS: 
DEATH  VALLEY,   1950.  PART  L   EXPERIMENTS 
AND  RESULTS,  by  D.  H.  K.  Lee,  Joseph  G.  Katln 
and  others.  June  51,  declassified,  79p.  2  refs.  En- 
vironmental Protection  Section  rept.  no.  178. 

DESCRIPTORS:  •Desert  tests,  •Clothing,  MlUtary 
personnel.  Physiology,  Experimental  data.  Analysis  of 
variance. 

Under  the  conditions  experienced,  both  the  operating 
efficiency  and  the  physiological  welfare  of  the  individ- 
ual may  be  Jeopardized  after  less  than  two  hours  of 
nxxlerate  activity.    Under  these  circumstances.  alnK>st 
any  reduction  of  the  heat  load  upon  the  individual  is 
important.    Foot  ventilation,  such  as  is  obtained  by 
air-permeable  uppers,  or  ventilating  insoles,  keeps 
feet  cooler.    Thick  socks  are  desirable.    A  cap  was 
found  to  be  a  generally  acceptable  form  of  head  gear; 
but  this  requires  a  large  visor,  adjustable  headband, 
and  a  crown  which  stands  away  from  the  head.    The 
use  of  a  headcloth  is  very  desirable,  as  a  protection 
against  solar  radiation,  hot  winds,  and  dust;  nwre 
work  is  required  on  the  optimum  form  and  method  of 
use.    There  is  need  for  body  clothing  for  men  working 
in  the  sun,  at  least  up  to  an  activity  level  equivalent  to 
walking  at  3  mph.    Tliere  is  an  outstanding  advantage 
to  be  gained  from  having  the  outer  body  clothing  of 
loose  design,  with  controllable  ventilation  openings  at 
the  neck,  waist,  wrists,  and  ankles.    There  is  a 
definite  requirement  in  the  design  of  outer  body 
clothing  for  a  method  of  preventing  the  entry  of  sand 
when  the  wearer  is'crawiing. 


PHYSICS 


PB  163  041      OTS      $18.50 

[Carlyle  BartonJ  Lab. ,  Johns  Hopkins  U. , 

Baltimore,  Md. 
PAPERS  PRESENTED  AT  SYMPOSIUM  ON  ISOLID 
STATE  AND  PLASMA  PHYSICS  3-4  NOVEMBER  1959. 
Rept.  on  Contract  AF  33(616)3374.  Jan  60,  293p. 
155  refs.  Technical  rept.  no.  'Ar^3;  AD-2S2  292. 

DESCRIPTORS:  Masers.  •SoUd  state  physica,  Semi- 
conduaors,  •Plasma  physics,  •Conferences. 

Contents: 

Masers  and  related  topics 

General  topics  in  solid  state  physics 

Solid  state  materials  research 

Plasmas 


PB  163  070    OTS     $1.60 


David  Taylor  Model  Basin,  Washington,  D.  C. 
MEASUREMENT  OF  NOISE  FROM  CAVITATING 
aJBMERGED  WATER  JETS,  by  Donald  W.  Jorgensen. 
Nov  58,  15p.  9  refs.  Rept.  1126.  ^ 


LA-2812 


$0.50 
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DESCRIPTORS:  'Liquid  jets.  'Underwater  s^und, 
•Cavitation  noise.  Measurement,  Hydrophones,  'Jet 
mixing  flow.  Turbulent  flow.   Nozzles,   Velocity 
Pressure.  ^^ 

Frequency  spectra  of  the  underwater  noise  f^oduced  by 
cavitating  submerged  water  jets  were  deterrjifned  ex- 
perimentally for  various  combinations  of  noitle  diam- 
eter, efflux  velocity,  and  ambient  pressure.  Results 
presented  in  dimensionless  form,  include  th^  special 
case  of  near -field  pressures  generated  by  thte  turbulent 
jet  in  the  absence  o€  cavitation.    (Author) 
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TID- 16497     OTS     $2.60 

Enrico  Fermi  Inst,    for  Nuclear  Studies,  U 

Chicago,  111. 
MAGNETIC  FIELD  DEPENDENCE  OF  ^.^ 
IN  SUPERCONDUCTORS,   by  Yoichiro  Namb  j 
San  Fu  Tuan  (Brown  U. , ).  Rept.  on  Contract 
[AT(1 1-1)264].    [1961].  31p. 

UCRL-6630-T      OTS      $1.10 


Lawrence  Radiation  Lab. ,  U.  of  California 

Livermore. 
QUANTIZED  MAGNETIC  FLUX  AND  THE  ^ATURE 
OF  ELECTRICAL  CURRENTS,  by  J.  W.  Ziikk.    Rept 
on  Contract  W7405-eng-48.   21  Sep  61,  8p.  ijl  refs. 

UCRL-7052   OTS  $0.75 

Lawrence  Radiation  Lab. ,  U.  of  California 

Livermore. 
THE  STATUS  OF  TRANSPORT  PROPERTIEi  OF  AIR, 
by  V.  E.  Schrock.    Rept.  on  Contract  W7405-eng-48. 
25  Sep  62.  29p.   166  refs.    NASA  N63-11178. 


Los  Alamos  Scientific  Lab. ,  N.  Mex. 
AN  ABSOLUTE  MASS  RATE  FLOWMETER,    by  F.  A. 
Guevara.  R.  M.  Potter,  and  W.  E.  Wageman.    Rept.  on 
Contract  W7405-eng-36.    Mar  59,   I2p.  3  refs. 
NASA  N63- 11985. 

Ui-2750      OTS      $2.50 

Los  Alamos  Scientific  Lab.,  N.  Mex 
A  PROPOSED  MODIFICATION  OF  THE  AVAILABLE 
MOMENTUM- REGION  IN  THOMAS-FERMI  THEORY 
by  John  F.  Barnes.   Rept.  on  Contraa  W7405-enc-36  ' 
Sep  62,  142p.  50  refs.   NASA  N63- 11572. 

PB  163  051     OTS     $6.60 

Reconnaissance  Lab.  [Aeronautical  Systems  Div.  1 

Wright -Patterson  AFB,  Ohio. 
SURVEY  OF  ATTENUATION  BY  THE  EARTH'S 
ATMOSPHERE  AT  MILLIMETER   RADIO  WAVE- 
LENGTOS,  by  Wade  T.  Hunt.  Rept.  on  Electromagnetic 
Wave  Propagation  Effects  in  Dynamic  Situations. 

A?^^A  .  ^P-  ^  '■^^^-    ^^^  Technical  note  60-232; 
AU-zoZ  126, 

DESCRIPTORS:  •Microwaves.  Attenuation,  •Radio 
waves.  •Atmosphere,  Gases.  Water  vapor.  Raindrops, 
Wave  transmission,  Precipitation. 

Results  of  a  survey  are  given  of  the  available  informa- 
tion on  attenuation  of  millimeter  radio  waves  by  the 
earth  s  atmosphere.    A  table  of  experimental  and 
theoretical  values  of  attenuation  for  various  millimeter 
wavelengths  and  charts  showing  theoretical  and  experi- 
mental curves  for  the  millimeter  region  are  included. 
A  formu  a  for  computing  total  oxygen  attenuation  from 
sea  level  to  infmity  is  presented.    Total  atmospherlT 
attenuation  is  less  for  vertical  or  near  vertical  paths 
of  transmission  and  much  greater  near  the  horizontal. 
From  experiments  conducted  at  various  elevations 
attenuation  was  found  to  decrease  with  increasing  ' 
altitudes.    (Author)  * 
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PB  163  039     OTS     $1.60 

Electronic  [Technology]  Lab.  [Aeronautical  Systems 

Div.  ]  Wright -Patterson  AFB,  Ohio. 
DYNAMICS  OF  SPUTTERING  PHENOMENA,  by 
Erich  B.  Henschke.    Rept.  on  Electronic  Tubes  and 
Transistors.  June  55,  19p.    13  refs.  WADC  Technical 
note  55-474;  AD-94  987. 

DESCRIPTORS:  •Cathodes  (Electron  tube).  •Ion  bom- 
bardment. Theory,  Dynamics,  Metal  films,  •Metal 
crystals.  Particle  trajectories,  Mathematical  analysis. 
•Sputtering.  ^      ' 

The  phenomena  of  cathode  sputtering  of  metals  are 
treated  as  collisions  between  imperfectly  elastic 
spheres  representing  the  impinging  ions  and  atoms  of 
the  metal  surface.    The  mathematical  theory  of  col- 
lisions with  restitution  is  applied  to  collisions  between 
the  incident  ion  and  lower  and  upper  atoms  of  an  ideal 
crystal  surface.    Formulas  are  derived  for  the  thres- 
hold ener^es  at  perpendicular  and  oblique  incidence  of 
the  ions.    (Author) 
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UCRL-6562      OTS      $3.60 

Lawrence  Radiation  Lab.,  U.  of  California , 
Livermore. 

DIAGNOSTIC  MEASUREMENTS  OF  THE  P-4  STEADY- 
STATE  PLASMA,  by  Andrew  L.  Gardner,  William  L. 
Barr  and  ochers.   Rept.  on  Contraa  W7405-eng-48. 
24  Oct  61,  33p.  lOrefs. 

UCRL-7033     OTS    $0.75 

Lawrence  Radiation  Lab. ,  U.  of  California,  Uvermore. 
ION  DENSITY  VERSUS  TIME  IN  THE  AUCE  AND 
PHOENIX  EXPERIMENTS,   by  John  R.  Hiskes  and 
C.  Bruce  Tartar.    Rept.  on  Contract  W7405-eni?- 48 
26  Sep  62,  29p.  10  refs. 

1 1  UCRL-6702      OTS      $1.10 

Lawrence  Radiation  Lab. .  U.  of  California, 

Livermore. 
THE  IONIZATION  OF  HELIUM  AND  ARGON  BY 
ELECTRON  IMPACT,  by  Gilbert  O.  Brink.    Rept    on 
Cortraa  W7405-eng-48.    11  Dec  61,  lOp.  3  refs. 

UCRL-6387  OTS  $4.60 

Lawrence  Radiation  Lab. ,  U.  of  California, 

Livermore. 
LAGRANGIAN  AND  HAMILTONL\N  METHODS  IN 
MAGNETOHYDRODYNAMICS,  by  William  A.  Newcomb. 
Rept.  on  Contract  W7405-eng-48.   12  June  61,  41p. 
24  refs. 


UCRL-6561      OTS      $2.60 

Lawrence  Radiation  Lab.,  U.  of  California, 

Livermore. 
P-4,  A  STEADY-STATE  PLASMA  SYSTEM,  by 
Uurence  S.  Hall  and  Andrew  L.  Gardner.    Rept    on 
Contract  W7405-eng-48.   27  Sep  61,  21p.  30  refs. 

LAMS-2816     OTS  $0.50 

Los  Alamos  Scientific  Lab. ,  N.  Mex. 
THE  LASL  CONTROLLED  THERMONUCLEAR  RE- 
SEARCH PROGRAM.   Quarterly  status  rept.  for 
period  ending  20  Nov  62,  on  Contract  W7405-enK-36 
Dec  62,  17p. 

ORNL-3387      OTS      $0. 50 

Oak  Ridge  National  Lab. ,  Tenn. 
DCX-2  PERFORMANCE  CURVES.  byM.  Rankin  and 
T.  K.  Fowler.    Rept.  on  Contraa  W7405-eng-26 
1961,  18p.  3  refs.    NASA  N63- 12258. 


PB  163  040      OTS  $5, 60 

Pennsylvania  U. ,  Philadelphia. 
[RESEARCH  ON  PHYSICAL  PHENOMENA  AFFECTING 
THE  CHARACTERISTICS  OF  ELECTRONIC  COM- 
PONENTS] by  D.  B.  Medved,  F.  Carter  Squire,  and 
H.  Schultz.    Final  rept.  on  Contract  AF  3:^616)78. 
July  56,  54p.   17  refs.  AD- 115  405. 


DESCRIPTORS:     •Photoconductivity,  •Semiconductors, 
Zinc  compounds.  Oxides,  Gases,  Chemisorption, 

Dynamics,  Vacuum  systems,  Tenperature,  •Metal 

mms,  •TeUurium,  Electric  fields,  ♦Silicon  crystals. 
Magneto-optic  effect,  •Microwavies,  Waveguides 

♦Electronic  equipment. 

Contents: 

Photodesorption  in  zinc  oxide  D.  B.  Medved 

Some  comments  on  the  temperature  dependence  of 

photoconductivity  in  zinc  oxide  D.  B.  Medved 
Field  effect  on  tellurium  films  F.  Carter  Squire 
Faraday  rotation  in  silicon  at  microwave  frequency 

H.  Schultz 


MATT -92      OTS      $1.60 

r.™"^*  Physics  Lab. .  Princeton  U. .  N    I 
S^f^SL?^  CHARGE  EXCHANGE  ON  ION  DRIFT 
VELOCITY  IN  ELECTTROMAGNETIC  FIELDS    by 

rugVl,"t5:i  rel'^'  "^  ^""^"'^  AT(30-l)1238. 

MATT-Q-19  OTS  $1.00 

Plasma  Physics  Lab. ,  Princeton  U. ,  N.  J. 
QUARTERLY  REPORT  ON  PROJECT  MATTERHORN 
APRIL  l-JUNE  30,   1962.    Rept.  on  Contract 
AT(30-1)1238.    14Aug62,  40p.   15  refs. 
NASA  N63- 11347. 

AD-276  932      OTS      $31.00 

RCA  Defense  Elearcjnic  Products,  Mocrestown    N   I 
THEORETICAL  STUDY  OF  HYDROMAGNETIC  STA- 
BILITY AND  TURBULENCE.  VOLUME  II   INVESTI- 
GATIONS AND  DETAILED  RESULTS,  by  John  Jarem 
Annual  technic^ept.  1  Jan-31  Dec  61,  on  Projea 
Defender,  ContradM^P  29(601)4142.   Mar  62,  772p 
48  refs.   AFSWC-TDR-62-12,  Vol.  II;  ARPA 
Order  158-60. 

DESCRIPTORS:  •Magnet ohydrodynamics,  "Plasma 
physics,  "Gas  flow.  Perturbation  theory.  Partial  dif- 
ferential equations.  Differential  equations.  Shock 
waves.  Magnetic  fields.  Turbulence. 

This  volume  describes  in  detail  fourteen  investigations 
of  the  smooth  and  perturbed  maion  of  bomb  debris 
plasma  expanding  into  an  ionized  atmosphere  and  mag- 
netic field  background.   An  abstraa  of  each  investiga- 
tion is  provided.   (Author) 
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Argonne  National  Lab. ,  111. 
COMPTON  SPECTROMETER:  SYSTEM  TIMING  AND 
MAGNET  CONTROL,   by  Hans  H.  Cremer.    Rept.  on 
Contract  W3l-109-eng-38.    Feb  62,  7p.  4  refs 
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TID- 14710   OTS  $6.  60 

Argonne  National  Lab. ,  111. 
THE  DISTORTION  OF  ATOMS  IN  POLYAlDMIC 
SYSTEMS.    L    MODIFIED  HARTREE-FOC*:  EQUA- 
TIONS FOR  SLIGHTLY  DISTORTED  ATOMS,  by 
T.  L.  Gilbert.    Rept.  on  Contract  W31-109[-!eng- 38. 
Nov  61,  6lp.  32  refs.    UAC-5815. 


TID- 14708      OTS      $4.60 

Argonne  National  Lab. ,  HI. 
THE  DISTORTION  OF  ATCMS  IN  POLYATOMIC 
SYSTEMS  II:  MODIFIED  HARTREE-FOCK  EQUA- 
TIONS FOR  SEVERELY  DICTORTED  ATCMS,  by 
T.  L.  Gilbert.    Rept.  on  Contract  W31- 109 ^ng-38. 
Nov  61,  42p.  19  refs.   UAC-5817. 


BNL-5801      OTS      $1.60 

Brookhaven  National  Lab. ,  Upton,  N.  Y. 
NOTE  ON  THE  THEORY  OF  ELECTRON  SCATTER- 
ING BY  MOLECULES:  THE  EFFECTS  OF  NEGA- 
TIVE-ION STATES,  by  Joseph  C  Y.  Chen  26  Jan  62, 
12p.  12  refs. 


PB  163  045       OTS  $3,60 

Guggenheim  Jet  Propulsion  Center,  CalifJ  Inst. 

of  Tech. ,  Pasadena,  Calif. 
INVARIANCE  OF  INTEGRATED  TRANSMI^ANCE 
AND  TOTAL  FRACTIONAL  TRANSMISSION    WITH 
EXPERIMENTAL  SLIT  FUNCTION  (PART  A).   DE- 
TERMINATION OF  ABSOLUTE  INTENSITIES  FROM 
SINGLE-  AND  MULTIPLE- PATH  ABSORPTION 
MEASUREMENTS  (PART  B).   DISTORTION  OF 
SPECTRAL  LINES  BY  RECTANGULAR  A;^D  TRI- 
ANGULAR SUT  FUNCTIONS  (PART  C),    ^y  C.  R 
DePrima,  S.  S.  Penoer  and  others.   Technical  rept 
no.   15  on  Contract  Nonr-220(03).    Mar  55,  pip. 
23  refs.    AD- 87  845. 

DESCRIPTORS:    •Spectroscopy,  "Wave  tr^smlssion. 
Special  functions,  •Absorption  spectra.  Intensity, 
Measurement,  Hydroxides,  Carbon  cpmpoijitids,  Mon- 
oxides, •Line  spectrum.  Distortion,  Dopp] 


NASA  N63- 14205    OTS   $0.50 


Lewis  Research  Center,  National  Aeronajiliics  and 
Space  Administration,  Cleveland,  Ohio. 
THERMOLUMINESCENT  SPECTRA  OF  SODIUM 
CHLORIDE  AND  HYDROXIDE-FREE  SODHLtM  CHLO- 
RIDE IRRADIATED  WITH  40-MEV  ALPHA  PARTI- 
CLES, by  James  A.  Partridge.  Apr  63,  1^1).  15  refs. 
Technical  note  D-1662. 

RM-2947-AEC      OTS      $5.60 


AND 


Rand  Corp. ,  Santa  Monica,  Calif. 
ENERGY  DISTRIBUTION  OF  TERMS 
ARRAYS  IN  ATOMIC  SPECTRA,  by  S.  A 
Rept.  on  Contraa  AT(1 1-1)1 35.  Jan  62, 


^r  effect. 


LINE 

^oszkowski . 
7  refs. 
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SCTM- 147-62(73)  OTS  $1.10 

Sandia  Corp. ,  Albuquerque,  N.  Mex. 
THE  USE  OF  A  SPECTROSCOPE    TO  DETERMINE 
THE  THICKNESS  OF  THIN  OXIDE  FILMS  ON 
TANTALUM,   by  J.  D.  Tebbs.    Rqjt.    on  Contract 
AT(29- 1)789.    Aug  62,  Up. 
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TID- 15542  OTS  $1.10 

Argonne  National  Lab. ,  111. 
ELECTRON  SPIN  RESONANCE  OF  RADlATLOti 
PRODUCED  DEFECTS  IN  DOPED  QUARTZ,  by 
John  A.  Weil  and  John  H.  Anderson  (Pittsburgh  U.  \ 
Rept.  on  Contract  W3l-109-eng- 38.  Jan  62,  4p. 
5  refs.    UAC-6032. 

BNL-5747      OTS      $1.60 

Brookhaven  National  Lab. ,  Upton,  NY. 
NEUTRON  DIFFRACTION  STUDIES  OF  FERROELEC- 
TRICS,  byB.  C.  Frazer.    16  Jan  62,  19p.  19  refs. 

EURAEC-178      OTS      $1.60 

Centre  d'Etude  de  I'Energie  Nucleaire,  Brussels 

(Belgium). 
GROWTH  OF  U02  SINGLE  CRYSTALS.  Quarterly 
rept.  no.  1,  July-Sep61,  on  Contraa  055-61 -7RDB. 
Oct  61,   I6p.  8  refs.   R  2050. 

GAT-T-973  OTS  $1.60  , 

Goodyear  Atomic  Corp. ,  Portsmouth,  Ohio. 
MODIFICATIONS  OF  A  COMMERICAL  CYLINDRICAL 
POWDER  DIFFRACTION  CAMERA  FOR  PRECISE 
AND  ACCURATE  LATTICE  PARAMETER  MEASURE- 
MENTS,  by  K.  E.  Beu,  F.  J.  Musil,  and  D.  L.  Scott. 
Rept.  on  Contract  AT(33- 2)1.  19  Feb  62,  Up.  13  refs. 

HW-SA-2639  OTS  $1.60 

Hanford  Atomic  Products  Operation,  Richland,  Wash. 
DETERMINATION  OF  CRYSTAL  LATTICE 
CONSTANTS  WITH  AN  X-RAY  SPECTROMETER,   by 
M.  C.  Lambert.    Rept.  on  Contract  AT(45- 1)1350. 
5  July  62,   I2p. 


TID- 15495  OTS  $1.10 

Laboratory  of  Atomic  and  Solid  State  Physics, 

Cornell  U. ,  Ithaca,  N.  Y. 
PHONON- DEFECT  RESONANCE  INTERACTION,   by 
R.  O.  Pohl.  23  Apr  62,  9p.    7  refs. 


UCRL- 10435      OTS  $2.  00 

Lawrence  Radiation  Lab. ,  U.  of  California,  Berkeley. 
DEFORMATION  AND  FRACTURE  OF  POLYCRYSTAL- 
LINE  LITHIUM  FLUORIDE,  by  William  D.  Scott. 
Doctoral  thesis.  Rept.  on  Contract  W7405-eng-48. 
14  Sep  62,  81p.  37  refs.  NASA  N63-11797.    . 
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UCRL-9992        OTS  $1.60 

Lawrence  Radiation  Lab. ,  U.  of  California, 

Berkeley. 
THE  EFFECT  OF  TEMPERATURE  ON  THE  YIELD 
STRENGTH  OF  THE  POLYCRYSTAUNE  HEXAGONAL 
Ag-Al  INTERMETALIC   PHASE,  by  Klchinoeuke 
Tanaka  and  Jim  D.  Mote.    Rept.  on  Contract  W7405- 
eng-48.    18  Dec  61,  20p.  7  refs. 

UCRL-10468      OTS      $2.00 

Lawrence  Radiation  Lab.,  U.  ct  California,  Berkeley. 
MECHANICAL  BEHAVIOR  OF  SINGLE  AND  POLY- 
CRYSTALUNE  CESIUM  BROMIDE,  by  Lawrence  D. 
Johnson.  Thesia.    Rept.  on  Contract  W7405-eng-48. 
12  Sep  62,  95p.  24  refs.   NASA  N63-11999. 

UCRL- 10466      OTS      $2.50 

Lawrence  Radiation  Lab.,  U.  of  California,  Berkeley, 
MECHANISM  OF  GASEOUS  PERMEATION  THROUGH 
GLASS,   SINGLE -CRYSTAL  SIUCON,    AND  GER- 
MANIUM; AND  STRESS-ENHANCED  GASEOUS 
PERMEATION  THROUGH  ALUMINA  BODIES,  by 
Perry  Louis  Studt.  Thesis.    Rept.  on  Contract 
W7405-eng-48.   26  Sep  62,  I38p.  65  refs.   NASA 
N63- 11998. 

UCRL-10012       OTS  $2.60  J 

Lawrence  Radiation  Lab. ,  U.  of  California, 

Berkeley. 
THERMODYNAMIC  STABILITY  AND  BOND 
MECHANISMS  IN  RELATION  TO  ELECTRONIC 
STRUCTURE  AND  CRYSTAL  STRUCTURE,  by  Leo 
Brewer.    Rept.  on  Contract  W7405-eng-48.   Jan  62, 
23p.  19  refs. 


Thermodynamics 

IS-587      OTS  $0.75 

Ames  Lab. ,  Iowa  State  U.  d  Science  and  Tech. 
HIGH  CONDUCTIVITY  FINS  FOR  GAS  COOLED 
LIQUID-METAL  HEAT  EXCHANGERS,  by  William  F. 
Brown,  Ray  W.  Fisher,  and  Henry  M.  Black.  Rept. 
on  Contract  W7405-eng-82.  Jan  63,  32p.  10  refs. 
NASA  N63- 13248. 

NASA  N63- 13217     OTS     $0.75 

Ames  Research  Center,  National  Aeronautics  and 
Space  Administration,  Moffett  Field,  Calif. 
THERMODYNAMIC  PROPERTIES  OF  CARBON- 
DIOXIDE  AND  NITROGEN  MIXTURES  BEHIND  A 
NORMAL  SHOCK  WAVE,   by  Henry  T.  Woodward. 
Mar  63,  28p.  7  refs.   Technical  note  D-1553. 

ANL-6645  OTS  $0.50 

Argonne  National  Lab. ,  111. 
ANALOG  COMPUTATION  OF  TEMPERATURE  DISTRI- 
BUTION IN  SOUDS  WITH  ELECTRICAL  HEAT- 
GENERATION  AND  TEMPERATURE-DEPENDENT 
PROPERTIES,   by  Darrel  G.  Harden  and 
Lawrence  T.  Bryant.    Rept.  on  Contract  W3l-109-eng- 
38.   Nov  62,   17p.    6  refs.    NASA  N63- 11751. 


PB  163  046      OTS  $1.60 

Cryogenic  Lab. ,  Ohio  State  U.  Research  Foundation, 

Columbus. 
THE  HEAT  CAPAQTY  OF  LIQUID  PARA- HYDROGEN 
FROM  THE  BOILING  POINT  TO  THE  CRITICAL 
POINT,   by  A.  Lee  Smith,  Nathan  C.  Hallett,  and 
Herrick  L.  Johnston.   Technical  rept.  no.  15  on  Liquid 
Hydrogen  as  an  Aircraft  Fuel,  Contract  W33-038-ac- 
14794  (16243).   [1952]  declassified  24  Aug  55,  I6p. 
9  refs.  Rept.  no.  TR  264;  ATI- 134  866. 

DESCRIPTORS:    •Cryogenics,  •Liquefied  gases, 
•Hydrogen,  ThernrKxlynamics,  Calorimetry,  Heat, 
Entropy. 

As  part  of  a  general  study  on  the  thermodynamic 
properties  of  hydrogen,  previous  measurements  of  the 
heat  capacity  of  liquid  para-hydrogen  below  its  boiling 
point  have  now  been  extended  to  the  critical  tem- 
perature for  hydrogen  (33. 240K).   The  calorimetric 
entropy  at  the  critical  point  has  been  confuted  and 
con^>ared  with  the  statistical  entr(^y.    (Author) 

UCRL-10426  OTS  $1.75 

Lawrence  Radiation  Lab. ,  U.  of  California,  Berkeley, 
THE  LOW-TEMPERATURE  HEAT  CAPACITY  OF  TIN 
AND  INDIUM,  by  Harry  Roger  O'Neal.    Doctoral  thesis. 
RepL  on  Contract  W7405-eng-48.  Jan  63,  70p.  38  refs. 
NASA  N63- 11796. 

LAMS -2793   OTS  $1.00 

Los  Alamos  Scientific  Lab. ,  N.  Mex. 
A  PARAMETRIC  SURVEY  OF  TUBE  AND  FIN  TYPE 
RADIATORS,  by  R.  C.  Anderson  and  B.  J.  Henderson. 
Rept.  on  Contract  W7405-eng-36.    Oct  62,  40p.  4  refs. 
NASA  N63- 11984. 

TII>-17348      OTS      $10.50 

Michigan  U. ,  Ann  Arbor 
THERMODYNAMIC  MEASUREMENTS  USING  OPTICAL 
ABSORPTION  IN  METAL  VAPORS,  by  Philip  A.  Rice, 
David  A.  Ragone,  and  James  A.  Craig.  Rept.  on  Con- 
tract AT(1 1-1)543.  Aug  62,  138p.  29  refs.   ORA 
Proj.  02668. 

SCTM-233-62(14)    OTS  $1.  60 

Sandia  Corp. ,  Albuquerque,  N.  Mex. 
TRANSIENT  HEAT  TRANSFER  IN  MICROMODULES, 
by  L.  W.  Oline  and  P.  M.  Barba.    Rept.  on  Contract 
AT(29- 1)789.   Nov  62,  17p.  3  refs. 


RESEARCH  METHODS,  TECHNIQUES 
AND  EQUIPMENT 

BNL-742     OTS     $3.00 

Brookhaven  National  Lab. ,  Ujkcmi,  N.  Y. 
BROOKHAVEN  NATIONAL  LABORATORY  ANNUAL 
REPORT.    1  July  62,  201p.    AS- 16;  NASA  N63- 12924. 


HW-76I38    OTS  $1.00  DESCRIPTORS:    Communication  theory,  •Communl - 

u    *    ^  .  ^  ^         ^  cation  systems,  'Radio  recievers,  'Radar  recievers 

Hanford  Atomic  Products  Operation,  Richland,  Wash.  •  Noise  (Radio),  Noise  (Radar),  •Silmal- to- noise  rario 
^^S^S  fo^^'^p'^  RESEARCH  AND  DEVELOPMENT.  Sensitivity,  lidebands.  ^se  aXers,  •Mo-^°' 
REPORTS.   1962.    Rent,  on  rnnrr«rr  ax/^.;. 4)1350.  frequency  amplifiers.  Graphic  analysis.  Specifications, 
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REPORTS,   1962.    Rept.  on  Contract  AT(45 
Jan  63,  39p. 

UCRL-9807      OTS      $3.60 

Lawrence  Radiation  Lab. ,  U.  at  Callforn  k,  Berkeley 
CAUBRATION  OF  BRIDGMAN  ANVIUS,   A  PRESSURE 
SCAL5  TO  125  KBARS,  by  Peter  W.  Montgpmery, 
Harold  Stromberg  and  others.    Rept.  on  Cc^raa 
V7405-eng-48.  Aug  61,  32p.  9  refs. 

UCRL-6531      OTS      $1.60 

Lawrence  Radiation  Lab. ,  U.  o#  CaUfarnJi . 
Livermore.  M 

SOME  SOLUTIONS  FOR  INTERNAL  HIGHtPRESSURE 
INSTRUMEhfTATlON  PROBLEMS,  by  R.  V .  Ramage 
Rept.  on  Contract  W7405-eng-48.    29  June  ^1,  ISp? 


PB  163  037       OTS  $4.60 

Pitman  Dunn  Labs.  [Groiq>]  Frankford  Arj  aial, 
Philadelphia,  Pa.  ]! 

CORRELATION  OF  RECEIVER  SENSITIVtTY 
DEFINITIONS  #ITH  RANGE  OF  APPLICAttUTY,  by 
Louis  Tonik.   June  62,  49p.  26  refs.    Technfal  rept. 


Standards. 

A  review  is  presented  of  several  ways  in  which 
sensitivity  of  communications  receiving  systems  is 
specified.   Graphs  are  prepared  to  enable  conversion 
from  one  system  of  specification   to  another.  Re-     * 
commendations  are  made  to  manufacturers  to  include 
conprehensive  information  iiT  their  specifications  in 
order  to  avoid  misleading  connotations.  (Author) 


SOCIAL  SCIENCES 

Order  from  GPO  $0.  35  as 
LC  Z  2:AF8/8 

Library  0*  Congress,  Washington,  D.  C. 
A  LIST  OF  AMERICAN  DOCTORAL  DISSERTATIONS 
ON  AFRICA  COMPILED  BY  THE  AFRICAN  SECTION 
by  Conrad  C.  Reining.    May  62,  7^.  586  refs. 

DESCRIPTORS:  ♦Africa,  'Theses,  ♦Bibliography. 
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S-8  CeND-l53(V«) 

S-ll  CEX-59.  4.  16 

S-31  CEX-62.  2 

»-»  CEX-62.  6.  I 

S-30  DC-57-1-141 

S-2  DC -61-7-36 

S-22  D{jCS- 2760101 

S-13  DI.CS-2760201 

S-3  DMiC  M-164 

S-29  DP-198 

S-9  OP-663 

S-9  DP- 788 

$-'  DP-795 

S-16  DP- 800 

S-29  DP- 804 

S-ll  np-811 

s-30  DP-815 

S-i5  DRI-3071 

S-28  nSR  6832-12 

S-7  DTMB  1136 

'      S-30  DTMB- 1334 

S-9  Enc  1-63-12 

S-13  EPS-178.  p«.   I 

S-8  El'RAEC-167 

S-21  ELIRAEC-178 

S-22  EUR  A  EC -255 

S-22  EirRAEC-280 

S-17  EimAEC-283 

S-2  EURAEC-308 

S-13  El'RAEC-380 

S-22  EURAEC-505 

S-23  ELWAEC-506 

S-32  FA  R-1644 

S-22  GA-1536 

S-23  GA-r49 

S-22  CA-3067 

S-5  GAT-T-973 

S-12  CHAP- 3860 

S-1  GEAP-3S80 

S-9  GEAP-3891 

S-12  GEAP-4047 

S-30  GEMP-12A 

S-32  GEMP-113 

S-23  GEMP-114 

S-23  GEMP-115 

S-12  GEMP-116 

S-16  CNEC-2lO(«i4)pl 

S-17  GPO-63-2339 

S-23  (GPO  I  19.3:lU 

S-24  CPO-63-2340 

S-IS  IGPO  I  19.3:11^ 

S-17  GPO-63-2342 

S-32  (GPOU9.3:lU 

S-24  GPO-63-2347 

S-34  (GPO  I  19.  16:344) 

S-4  GPO-63-2348 

S-17  (GPO  I  19.  16:3t4) 

S-21  GPO-63-3044 

m  (GPO  LC  2.ZArt/8) 

S-2)  GPO-63-3054 

S-3  GPO  I  28.  27:81 

S-3  GPO-63-3330 

S-17  (GPO  D211. 

S-17  GPO  D  21 1.6/2 

S-5  GPO  1  19.3:1111 

S-31  GPO  I  19.3:1137 

S-3  GPO  I  19.3:1141 

S-31  CiPO  I  19.  16:368 

S-4  GPO  I  19.  16:376 

S-3  GPO  I  28.27:8130 

S-J4  GPO  IX  2.2:AF8 

S-S  Grant  NSF-GX18^ 

S-S  Gr«m  NbG  98-60 

S-17  GS  Bull-UU-H 

8-17  GS  Bull- 1127 

S-3  GS  Bull-1141-L 

S-17  GS  PP-368 

S-15  GS  PP-376 

S-17  HRS-3  (Hehccpteili  | 

S-2«  HV  CL-TR-299 

S-l  HW -65739 

S-a  HW-70501 

S-»  HW-71354 

S-17  HW-73337 

S-32  HW-73698(rev.) 

S-17  HW-73747(rev.) 

S-34  HW-74507 

S-24  HW-74731 

S-31  HW-74796 


.6/: 


NUMBER  INDEX 


I) 

-H) 
-U 


El  2/3/962 

•t 

-I 


EL2/3/962>S-10 

S-IO 

S-7 

S-7 

$-7 

S-7 

8-7 

S-16 

S-S3 

S-12 

S-l 

S-7 

S-7 

8-7 

8-7 

8-7 

S-« 

S-« 

S-3S 

s-as 

8-21 

8-18 

S-2S 

8-« 

S-M 

S-2S 
S-2S 


P«ge  Number 

S-24  HW-7S309 

S-27  HW- 75384 

S-14  HW-76138 

S-27  HW-SA-1939 

S-21  HW-SA-2145 

S-15  HW-SA-2192 

S-23  HW-SA-2355 

S-23  HW-SA-2300 

S-15  HW-SA-2113 

S-9  HW-SA-2337 

S-27  HW-SA-2411 

S-27  HW-SA-2415 

S-24  HW-SA-2493     ' 

S-22  HW-SA-2529 

S-20  HW-SA-2537 

S-r  HW-SA-2545 

S-24  HW-SA-2.546 

S-12  HW-SA-2592 

S-15  HW-SA-2512 

S-29  HW-SA-2624 

S-13  HW-SA-2639 

S-3  HW-SA-2745 

S-28  HW-SA-2854 

S-ll  IDO- 14600 

S-31  IDO- 14601 

S-25  IDO- 16728 

S-24  IDO- 1681 1 

S-15  IDO- 1 68 20( Vols,  lb II) 

S-15  IDO- 16830 

S-24  IDO- 16839 

S-27  IDO-19311 

S-16  ILL'  CES  SR-149 

S-35  IS-431 

S-17  IS-445 

S-21  IS-462 

S-34  IS-464 

S-31  IS-587 

S-24  IS- 590 

S-24  JPi.  TR -32-351         , 

S-27  JPL  T«<- 32-363 

S-27  JPL  TR-32-372 

S-12  K-1445 

S-18  K-1535 

S-18  l.A-2712 

S-18  LA-2750 

S-18  LA-2761 

S-35  LA- 2768 

LA- 2769 
S-7  LA-2812 

I.ADC-SOOO 
S-7  LADC-5055 

LADC-5095 
S-7  LADC-5118 

l-ADC-5170 
S-7  LADC-5191 

LADC-5268 
S-7  l.At)C-S369 

LAMS- 2793 
S-33  LAMS- 281 5 

l.AMS-2816 
S-16  LAMS- 2835 

LF-5 
MATT-92 
MATT- 142 
MATT- 154 
MATT-Q-19 
MITNE-19 
MND-M-2346 
MND-M3A-2496-||(Add) 
MSRP  RR-36 
MURA-645 
NAA-SR-7086 
NAA-SR-7514 
NAA-SR-7661 
NAA-SR-7736 
NAMC  AML-1288 
NASA  N62- 12998 
NASA  N62- 12999 
NASA  N62-I3000 
NASA  N62- 13002 
NASA  N62- 14073 
NASA  N62-I5975 
NASA  N6  J- 16063 
NASA   N62- 16184 
NASA  N62- 16313 
NASA  N62- 16844 
NASA  N62- 17347 
NASA  N62- 17576 
NASA  N63- 10071 
NASA  N6j- 10142 


Page 


Nianber 


f!C 


S-18 

NASA  N63- 10286 

S-7 

S-21 

NASA  N63- 10542 

S-23 

S-33 

NASA  N63- 10784 

S-14 

S-18 

NASA  N63-11178 

S-39 

S^-15 

NASA  N63- 11210 

S-36 

S-25 

NASA  N63-11229 

S-a6 

S-3 

NASA  ?*3-11302 

S-3 

S-4 

NASA  N63-11321 

S-IO 

S-ll 

NASA  N63-11347 

S-30 

S-ll 

NASA  N63-11535 

S-ll 

S-37 

NASA  N63-11571 

S-IO 

S-18, 

NASA  N63-11572 

S-39 

S-4 

NASA  N63- 11601 

S-13 

S-2S 

NASA  N63- 11665 

S-18 

S-6 

NASA  N63- 11689 

S-17 

S-2' 

NASA  N63- 11707 

S-16 

s-af 

NASA  N63-11713 

S-27 

NASA  N63-11730 

S-19 

s-3 

NASA  N63- 11751 

S-32 

S-21 

NASA  N63- 11754 

S-19 

S-31 

NASA  N63-11783 

S-6 

S-16 

NASA  N63- 11796 

S-32 

S-38 

NASA  N63-11797 

S-31 

S-16 

NASA  N63- 11798 

S-13 

S-38 

NASA  N63-11805 

S-25 

S-26 

NASA  N63-11812 

S-22 

S-26 

NASA  N63- 11815 

S-2 

S-26 

NASA  N63-1I816 

S-27 

S-37 

NASA  N63-118I7 

S-24 

S.-26 

NASA  N63-1181B 

S-27 

S-24 

NASA  N63-11819 

S-26 

S-9 

NASA  N63-1183D 

S-35 

S-4 

NASA  N63- 11829 

S-33 

S-5 

NASA  N63-11847 

S-26 

S-5 

NASA  N63- 11937 

S-94 

S-22 

NASA  N63- 11974 

S-35 

S-32 

NASA  N63- 11976 

S-31 

S-17 

NASA  N63-11983 

S-19 

S-14 

NASA  N63- 11984 

S-32 

S-14 

NASA  N63-11985 

S-29 

S-4 

NASA  N63-11996 

S-ll 

S-22 

NASA  N63- 11997 

S-5 

S-14 

NASA  N63- 11998 

S-32 

S-10 

NASA  N63- 11999 

S-32 

S-29 

NASA  N63- 13000 

S-6 

S-36 

NASA  N63- 12036 

S-10 

S-15 

NASA  N63- 13055 

S-8 

S-21 

NASA  N63-12140 

S-22 

S-29 

NASA  N63- 12172 

S-22 

S-6 

NASA  N63- 12209 

S-21 

S-4 

NASA  N63-12212 

S-16 

S-10 

NASA  N63-12218 

S-19 

s-15 

NASA  N63- 12257 

S-26 

S-14 

NASA  N63- 12258 

S-36 

S-19 

NASA  N63- 12316 

S-26 

S-19 

NASA  N63- 12317 

S-22 

S-4 

NASA  N63- 12321 

S-21 

S-32 

NASA  N63- 12334 

S-24 

S-25 

NASA  N63- 12337 

S-21 

S-30 

NASA  N63- 12345 

S-IS 

5-36 

NASA  N63- 12414 

S-2S 

S-21 

NASA  N63- 12457 

8-23 

S-30 

NASA  N63- 12459 

S-22 

S-14 

NASA  N63- 12609 

S-13 

S-16 

NASA  N63- 13661 

S-ll 

S-30 

NASA  N63-12713 

8-20 

S-26 

NASA  N63- 12727 

8-22 

S-36 

NASA  N63- 12737 

S-24 

S-36 

NASA  N63- 12765 

S-23 

S-13 

NASA  N63- 12924 

S-S2 

S-22 

NASA  N63- 12937 

S-22 

S-23 

NASA  N63- 12941 

S-6 

S-23 

NASA  N63- 12942 

8-21 

S-23 

NASA  N63- 12999 

S-17 

S-23 

NASA  N63- 13001 

S-18 

S-ll 

NASA  N63- 13025 

S-23 

S-13 

NASA  N63- 13030 

s-n 

S-IS 

NASA  N63- 13034 

S-23 

S-18 

NASA  N63- 13046 

S-18 

S-IS 

NASA  N63-1306I 

S-14 

l"}i 

NASA  N63- 13062 

S-14 

ll 

NASA  N63- 13080 

S-14 

NASA  N63- 13089 

S-l 

NASA  N63- 13300 

s-28 

S-9 

NASA  N63-13217 

S-33 

S-IO 

NASA  N63- 13248 

S-33 

S-10 

NASA  N63- 13282 

S-27 

S-23 

NASA  N63- 13310 

S-33 

S-l 

NASA  N63- 13503 

8- IS 

S-37 


Nianber 


?!P 


Nimfaer 


Page 


Nunter 


NASA  N63- 13576 

S-S 

PB  162  877 

S-13 

TID- 15275 

NASA  KI63- 13606 

S-22 

n  163  030 

S-2 

TID- 15280 

NASA  N63-13653 

S-25 

PB  163  021 

S-2 

TID-15281 

NASA  N63-137V2 

S-14 

PB  163  023 

S-8 

TID- 15308 

NASA  N63-137«3 

S-IO 

PB  163  027 

S-12 

TID- 15309 

NASA  N63- 13794 

S-1 

PB  163  033 

S-9 

TID-15313 

NASA  N63- 13921 

S-6 

PB  163  035 

S-8 

TID- 1 5323 

NASA  N63-139S0 

S-14 

PB  163  036 

S-22 

TID-1M60 

NASA  N63-139S1 

S-ll 

P8  163  037 

S-33 

TID- 15376 

NASA  N63-H052 

S-17 

PB  163  039 

S-29 

TID- 15445 

NASA  N63-1420S 

S-31 

PB  163  040 

S-30 

TID- 15453 

NASA  N63- 14307 

S-14 

PB  163  041 

S-29 

TID- 15495 

NASA  N63- 14427 

S-14 

PB  163  042 

S-6 

TID-I55I2 

NASA  N63- 14444 

S-IO 

PB  163  043 

S-9 

TID- 15521 

NASA  TN-0-1SS3 

S-32 

PB  163  044 

S-9 

TID- 15527 

PB  163  045 

S-31 

TID- 15530 

NASA  TN-D-1576 

S-ll 

PB  163  046 

S-32 

TID- 15539 

NASA  TN-D-1622 

S-14 

PB  163  048 

S-ll 

TID- 15540 

NASA  TN-D-1626 

S-14 

PB  163  049 

S-8 

TID- 15542 

NASA  TN-D-1629 

S-14 

PB  163  051 

S-29 

TID- 15548 

NASA  TN-D-1632 

S-14 

PB  163  070 

S-29 

TID- 15608 

NASA  TTJ-D-1653 

S-10 

PB  163  071 

S-7 

TID- 15677 

NASA  TN-D-1660 

S-IO 

PB  163  073 

S-8 

TID-15871 

NASA  TN-D-1662 

S-31 

PB  163  075 

S-28 

TID- 16497 

NASA  TN-D-1671 

S-1 

PB  163  077 

S-9 

TID- 16647 

NASA  TN-D-1674 

S-6 

PB  163  078 

S-12 

TID- 16768 

NATC  ET312-135 

S-8 

PB  163  079 

S-1 

TID- 16847 

NAVSHPS  93440(A). 

PPAD-459F 

S-22 

TID- 16888 

M^rMded 

S-10 

PRDC-TR-59 

S-27 

TID- 16890 

MAVamPS  93440(B) 

S-10 

PUC-1962-56       - 

.S-6 

TID- 17090 

M8-7SS2 

S-19 

PIC- 1962-59 

S-20 

TID- 17214 

NC-16.  Annex  1 

S-25 

PLC- 1962-61 

S-28 

TID- 17292 

NerA-1744 

S-22 

PWAC-30b 

s-r 

TID- 17309 

NM  13  01  99.  R-7 

S-2 

R6ZrM7-704 

S-24 

TID- 17337 

NM  16  01  11.  R-I7 

,      S-1 

RAI-311 

S-20 

TID- 17348 

NMOOI  110  SOD.  R-42 

S-2 

RaildR-4l5-NASA 

S-10 

TID- 17357 

NMI-190S 

S-16 

RL/JHLt  AF-73 

5-29 

TID- 17379 

»*n-7010 

S-15 

RM-2947-AEC 

oS-31 

TID- 17384 

NP-7854 

S-9 

RRL-78T 

S-30 

TID- 17386 

NYO-3a07 

S-15 

SC-4747(RR) 

S-16 

TID-17402 

NYO-9720 

S-30 

.SC3X:-2587 

S-13 

TID- 17406 

NYO-9S39 

S-ll 

SCIX;-3602X 

S-8 

TII>17413 

NYO-9a6S 

S-6 

SCDC-2827 

S-27 

TID- 17429 

NYO-10157 

S-3D 

SCI-M- 147-62(73) 

S-31 

TID- 17467 

NYOlOaOe 

S-26 

SCTM- 168-60(24) 

S-10 

TID- 17492 

NYO 10325 

S-7 

SCTM- 219-62(73) 

S-14 

TID- 17495 

NYO-10412 

S-ll 

SCI-M- 230-62(73) 

S-14 

TID-17504 

ORA  02669 

S-3? 

SUTM- 233-62(14) 

S-32 

TID- 17579 

ORA03041-2-F 

S-6 

SCTM- 258-61(72) 

S-14 

TID- 17673 

ORNL-ISIS 

S-ll 

SCTM- 333-61(14) 

S-10 

riD- 17778 

ORNL-2972 

S-16 

SCTM-364-6l(73) 

S-10 

U  AC -4779 

OWIL-3188 

S-26 

SSL  3-13 

S-2 

(.'AC-5305 

ORNL-3260 

SS-4 

SUI  62-24 

S-10 

UAC-5216 

ORNL-32aO 

S-20 

TED  PI-R   EL-44045.  R-1 

S-8 

UAC-5343 

OKNL-32S4 

S-22 

TEES- 267 1-2 

S-5 

UAC-5522 

ORNL-3289 

S-19 

TID-7027 

S-ll 

L'AC-5554 

ORNL-3294 

S-26 

TID-7645 

S-17 

UAC-5705 

ORNL-3297 

S-19 

TrD-820O(7thRev.) 

S-23 

I' AC -5783 

ORNL-3299 

S-26 

TID-12790 

S-4 

L'AC-5815 

OllNL-3308 

S-26 

TID- 13249 

S-5 

UAC-5817 

ORNL-3311 

S-19 

TID-1327S 

S-3 

UAC-5831 

ORNL-3314 

S-9 

IIl)-13282 

S-5 

UAC-5883 

ORNL-3317 

S-10 

TID- 13322 

S-2 

L'AC-5S93 

CMNL-3323 

S-12 

TID- 13381 

S-6 

UAC-S894 

ORNL-3329 

S-19 

TID- 13384 

S-6 

LIAC-5922 

ORNL-3338 

S-19 

TID-13621 

S-6 

L' AC -5930 

ORNL-3340 

S-35 

Tro-14019 

S-3 

UAC-5971 

OHNL-334* 

S-19 

TID-14066 

S-13 

UAC-5972 

ORNL-3348 

S-10 

TID- 141 55 

S-13 

UAC-6011 

(MNL-3:3t3 

S-26 

TID- 14262 

S-18 

UAC-601f 

0(lNL-3354 

S-22 

TID- 14394 

S-2S 

L' AC -6043 

OWIL-3356 

S-2B 

TID- 14503 

S-10 

UAC-6032 

ORNU-3360 

S-19 

TID-14S29 

S-4 

UAC-6104 

ORNL-3367 

S-19 

TID-14532 

S-13 

UAC-6121 

OIWL-3371 

S-9 

TID- 14535 

S-15 

l'AC-6150 

ORNL-3372 

S-26 

nU- 14550 

S-14 

l'AC-6165 

ORNL-3373 

S-26 

TID- 14598 

S-19 

L' AC -6577 

0«NL-3374 

S-19 

TID- 14624 

S-3 

UAC-6873 

ORNL-3375 

S-19 

TID- 14697 

S-22 

U  AC -6904 

OR  NL -3378 

S-22 

TID- 14708 

S-31 

tCLA-499 

ORNL-3387 

S-3.1 

TID-14710 

S-31 

UCRL-6387 

ORNL-3394 

S-13 

TID- 14721 

S-2 

UCRL-6423 

OaNL-TM-405 

S-15 

MU- 14799 

S-2> 

UCRL-6477 

OlNL-TM-411 

S-16 

TID- 14893 

S-3 

UCRL-6500 

ORNL-TM-438 

S-19 

TID- 14920 

S-13 

UCRI.-6531 

fHNL-^1-445 

s-a6 

TID- 14921 

S-17 

LICR1.-656I 

C«O-470 

s-1 

TID- 15165 

S-2D 

UCRL-6562 

ORO-S66 

S-4 

TlO-15181 

S-4 

UCRL-6621 

ORO-585 

S-28 

TID-15182 

S-19 

UCRL-6630-T 

Ot>UHF  2M-I' 

S-32 

TID- 15270 

S-5 

UCRL-6702 

06URF  735- FR.  pt.  1 

S-X 

TID-15271 

S-5 

UCRL-6743 

?^ 

s-1 
s-16 
S-25 

S-3 
S-13 

S-5 

S-5 

S-5 
S-13 

S-3 

S-8 
S-31 
S-15 

S-3 
S-13 
S-30 
S-15 

S-1 
S-31 
S-28 
S-23 
S-27 

S-2 
S-29 

S-r 
s-i 

$-34 
S-2S 

S-4 
S-27 
S-18 
S-25 

S-5 
S-19 
S-32 

s-ao 

s-4 

S-2S 
S-2S 

S-24 
S-6 
S-5 

S-13 

S-7 

S-IS 

S-IS 

S-6 

S-4 

S-6 

S-1 

S-13 

S-3 

S-5 

S-5 

S-13 

S-3 

S-3 

S-22 

S-31 

S-31 

S-2 

S-17 

S-3 

S-13 

S-5 

S-1 

S-5 

S-5 

S-3 

S-5 

S-15 

S-31 

S-30 

S-23 

S-3 

S-13 

S-12 

S-13 

S-5 

S-3 

S-30 

S-13 

S-14 

S-6 

S-33 

S-30 

S-30 

S-21 

S-29 

S-30 

S-ll 


Number 

UCRI.-6748 
ICH  1.-7033 
ICR1.-7052 
l'C'»I.-7087 
I'CRl  -9659 
ICRI.-9764 
LCRL-9B07 
ICRI.-9834 
l)CRI.-9992 
lCRL-9996 
ICRI,-I0012 
ICRI- 10030 
ICRL- 10065 
ICRL- 10068 
lCRL-10070 
ICRL-100B5 
ICRL- 10117 
ICRI. -10124 
LCRI  -10141 
LCR!  -10250 

ICRI -10357 
IC"^I. -10417 
UCRL- 10436 
LCRI  -10435 
ICRL- 10437 
LCRL- 10466 
ICRL- 10468 
LCRL- 10470 
ICRL-1047S 
UCRL- 10481 
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SERVE  THE  lUSINESS 

The  Department  of  Com 
avail  itself  locally  of  Govcrnmer 
various  units  in  the  Department  a 
provide  business  services  to  maul 
tions.  advertising  agencies,  resca 

Experienced  personnel  wi 
and  meaning  of  regulations  adm 
broad  field  of  domestic  and  f 
intendent  o(  rXxuments,  and 
directories,  publications  and  r 

Amon(»  the  many  servic^. 
GENERAL 

•  Management  and  business  aids 

•  ■Establishing  a  new  business 

•ASIC  ECONOMIC  DATA 

•  Census  data,  with  national  and 
regional  breakdowns,  on  manufac 
ing,  retailms;,  service  industries 
unemployment,  population,  housi 

•  Basic  records  of  national  i 
regional  trends,  balance  of  paymei^  s 

MARKETING  AND  DISTRIIUT 

•  Development  and  maintenance 

•  Distribution  channels,  facilities 

•  Marketing  and  distribution  stat^itics 


COMMUNITY 

rcc  maintairts  Field  Offices  to  enable  the  business  community  to 

facilities  designed  to  promote  commerce.     Working  closely  with 

,  when  necessary,  with  other  Government  agencies,  the  Field  Offices 

facturers,  wholesalers,  retailers,  trade  publications,  trade  associa> 

r|;h  groups,  financial  institdtions,  and  exporters  and  importers. 
I 
l|  gladly  assist  in  the  solution  of  specific  problems,  explain  the  scope 

stered  by  the  Department,  and  provide  practicaj^  assistance  in  the 
commerce.     Field  offices  act  as  official  sales  agents  of  the  Super- 
tain  an  extensive   business   n'frrencr   library  containing   periodicals, 
s  from  official  as  well  as  private  sources. 

which  businessmen  have  found  of  value  are: 
PRODUCTION 

•  Mcxlernization  of  plant  processes  and  other  tech- 
nological aids 

•  Development  of  new  products 

•  (iovernment-owned  patents  for  free  license 

•  Commodity  standards 
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COOPERATIVE  OFFICES 


To  make  the  services  of  t 
have  been  entered  into  with  mc 
and  similar  business  groups  u 
of  the  Department.     If  sfjccific  i 
be  referred  to  the  nearest  Dcpar 
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foreign  aid 
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Department  of   Commerce   more    widely    available,    agreements 

fc  than  750  Chambers  of  Commerce,  Manufacturers  Associatioas, 

which  these  organizations  have  become  official  Cooperative  Offices 

itirmation  is  not  on  hand  in  the  Cooperative  Office,  your  problem  will 

-tiiental  field  office. 
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FOREIGN  TRADE  AND  INVESTMENT 

•  TarifT  and  exchange  regulations 

•  Import  and  export  quotas,  licensing  regulations 

•  Statistics  on  imports  and  exports 

•  Investment  and  trade  opportunities  abroad 

•  FAonumic  conditions  in  foreign  countries 
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«N0AN4<S    4€rj«Tt       ecu.    taUII.I^4T  |UN    4I«»>    4«T|. 

CtLL  •cvl*tti.   TtCiNiauc,  roN   Vttmtmr  b4'TC*lrt. 

»O-«0l     »M  IMV.        7 


•4U>4C0IOt 
0«IO4T|0N 

tTNucriM'  trjo'ct  on  tAiiioiiN*  t<«  t-wt- 

LVTIC  (MlLt'ltM  POISON.  4N0  UTtNuOINC.   0' 104- 

TtoN  or  MiiToiiN  <lTu  rc*i004Tf .  M20I.     >crie> 
or  •  «>r>  .<i  ON  vrxMooi..     o>in«TiON  or  mt.noooi.. 

AB-4M    111  Olv.       4 


*  Lt '«.««'<«•(  vmf  •«*  "Mir  am  CLtcii>^>«M|- 


»«  t»»t'r  g»  «Mr*c(  »li«l»»*»  rawoutc^  •» 
r<r  '>ri«'<  Lire  v  »n«.t.  mo  m.>j«i«<>  ali  a«»> 


M(K*V*TI»<I 

•t«»  •«»  »t«it«Tf»t  roaTiNos  roM  u.>^i«u>  aLLCTs 

•  ■•^    T|T«.IJ-«    >LLOVS.       CJMOSIVt    l»«t»lS»I»»». 


tt«L    «*<IC»    •ITHT'«    T>«    tUttllNt    f  KLO.       trftXTt 

•'••    l.l"«IV>    T9    *    'tct.'TIVTI.r    «I»«CL    VCtlON, 
*B-MI    IJT  0I».      • 


•l*t.l 


Kt 


•I    ••*  0I<«    IT 


Ml«« 


•TIU 


M.'M|<w«  'ifitn  aT^o»T*ric  nie*«u«tt  tv  i»c«i.«w 

OutTiLirr. 

«•  «»t  i»«  ai».  IT 


><r   *CT|<>«T|M  t.c*<.ii*  ro*  »l.*ST|C  »L'>« 

or  ti.ii"i'«'<>  c<i**''<  4N0  Mko  4S  4  rv^tctie^  a* 

T>»     l«Tt     ■»    «»4t    -U^OKH.. 

>l     >«•  Ul¥.     IT 


MMIMIIM*   *U,OV* 


ficr^  'w  C'<T«r<«.i.i«  ti»XT<^tt  i»  •Li-MIMM' 

*CL1'    «>^<T«   On   A-xesiVc    IKKW   tTaf^CTM. 
(I  M«  UI*.   I* 


M  ulv.   I* 


«4*iMui.  noe  ht-mmIlu  *>.uia  •KiitTaxc  o* 

W    *lk«tr«C    lONUCO    4WJO|NU>    4U.I>T    1««CTS. 

M  0I«.    I* 


l^tLirTCtTliM    TCST5   »0*   •«TM..ra-l«tM.    MO 

taxttrtft  c-mr  MxtL  •Oioimc  •>»  4i.u«i<«,a  'llo<>> 
tr-^^IL't   "•»i.  4«>  'Uiuiat.   JT»t«i»Tm$. 
ITO  uiv.    1* 


caaaotion 


4    LITt<4rja(    VMM.T    Ml    IMflf    UN    (LIC1«^i«H|- 

e4L  en««j<|-»N  4t  »tc«TlJ  T«  ttt»vi  rtaii •c4Tir«< 
"•«nM4i.». 

I*V  0I».      • 


CO— ailOW    l<MI*ITfM 

4«ric<>«<itlj«  •4jTtcrioa  or  vmious  toi-chmit 
»nr4Cr  r«c4r«c<ir«f  j^i^c  io«  c>mO«ic  4CI'  4S 
*   OiTaoL'    "m   Ck***    tciaaiaiuc   4LL0T    IH   4   IU«IM 
«T»ol»Ntnr. 

!•>  0I«<    I* 


•tVtTt 

(<44,g«Tt'»t    gV    •4jr*UUINk    •KM't 

M.ui<t>«r>  4kL9v>  ovcuaij  •inT<< 

M>-«OI     MA  Dl«.     IT 


crrecT  0*  MTi'iciM.  MIN*  en  vmr  kr>i*sT»- 
•r  ^^I«  4t.  i-aiaw  «ij.j»  kivcts* 

01    IM  Ulv.    M 


tWJ"   tkCO** 

tracTCH  riM^iiia 

4  C0'«>4<lM4  0*    rMC    atatNATMS   4>«  ■uiur  110*1 
II    T-<IC«.»r\<    •4J0-ICCI}   »f    MOfC-l-n    4    2ai« 
4i.iM|iKJ'«    r>'«ltlO-l     <4*1JUS    4MM<lTt 
ui'rt'or    m»(4    'J«>!TIO«S. 
M>-«OI    110  0I¥.    IT 


MUjalaiun  eo«»1UNO« 
MIMt 

«*<cr«tt*4*H|c    4Mt.r>|*   or    T«4Ct   U.(«C>'Tt    It 

4».ir«iNu><  it'jc  «4T«icri. 

>l    MT  01*.      «  . 


MlOf  t 

OttMCUTION 

nM»XI4'IOi|    C^iTM'S    COOJUWTt    4CIU$    0* 
••"tLI"*.     •L*^«-«"r  •T»L»>«H*.    WT4-'»4»TMYt  MIW 
»<»"     iV    4«%'«-»rT|'»    t)iirT4«     IN    V>»    CT><MeL->4Tia 
iOtyTtONl     «»»UL»»    eMr*.<CI>    •ITU    POTINTIOWTWIC 
"••W«t"ilMT4, 

91  101  0I«.   0 


•««M«-««oi*TTa«  or 


lOlOU*  VfMICLIt 

T*4C«tO  vtMiecii 

>j>vtT   V   n-waia  •ti'oCMOTaTivf  or  aMtcx  THf 
ovr<t.4an  T4«i«  It  restfj  co"r4«ru  (Itm  •o'i.o  ot%- 

IT    TEM4l<l    '.ODUtt' }t%. 

«B   «ai   UT  Ulv.    II 


•MTtllN*   KtOMTfOa   MTTCMll 
kOe*   MTtlM*t 

»■«    •4-<l«TI4<l    •4rT(lll    CH*«4CTt«ltT|Ck.     T>* 

l"fCT|»l    «»t«MTi   4«)  T>c  frrrcT  or  rMttc   MO 

4«<»LIT«>*    t«»<><l*    **    T«<t    %Hrmi    >'.|.0O*    »i»^». 
BI«CCT|ia     •T44T. 

*l    Vl*  01*.      0 


MMTtWM  OMItTlM  MTTtWM 

■<t**oacM|NT 

)I4C«4'    "l,OTTI«».    jr     ihC    OiarCtlVITT 
4<|Tr<m41     •!•>•    T-«    410    OT    4|IWt.*«t.S    4«fl 

"rLic^rTm. 

M>-«Ot   •«•  0I«.      • 


•iTCMM    *40I4T|ON    »4TTtWlS 

■•sion(«uc<)eT  i>iTtwnc«et 

CLfCTiijovanri*  >ii<o4BfNO  >«Tt<t4«.s  te» 

•'•"JC'IIW     ■»     •4  1I«-#«»'aot'<»     I«|Tl"l«t»Ct. 
OWT^OL    ur     ««Tt<l-<<     .IXC-1.0M     •4ri4riaM    pa*. 
AtXXO.    Li-ICMV.    LIN*    4HTIW>4.    nO^ai    4kTt>'ai4. 
0»<I5<<    IT     flLLi    I-*    'HT    ra(SI>CL    tOHl. 

M>-«M  OM  0I«.     • 


MMTtirut 


4    «U-<i4«1    «tirTC4l.    aJOOrULU     4<ITCWU    ■•! 

T€»te»)  ri>a  »*Trcii«<   j|«Tj*T|Ok  r»»€C»»  0»    »  ran- 

TI4L    «4<4I«    *irM|1|    t«t    4>lTI«<M    HtLO.       CrTtCTf 
•r»t    LKITfl    TO    4    WL*TI«tCT    »»«1.L    *ttla«. 

•I  ajT  Pi«.    • 


MMn>M*l 

iMBcaoaeuNO  traucTuact 


^J"ltO     «VTtN4«4> 

«o-«of  e*« 


TMtJST    4M<    riCi.0    CWMTIO 
01*.       I 


C«aiCM.  aC4CTiON« 

YT<<r>«.«i<  or  rvj-»Atlit  •* 

»fll.'U    4NO    LIJOIO    "Ml. 

01    *M  01*. 


ariiioTiei 
STaTHCli*  ie>«ai«Tari 


tTNT-*!!*  or  famoi^TCiN  mmlom. 
•e-ao*  Mt  01*.    « 


•MITICTCLO«t 
MTIOM 


»i*NTIT4r|yt    4>4t.>4|4    OT    Tl 

C'x.'im.  4N)  4«ric''CL0«t  ••evcai 

MTI    4114. 

irr  UI*.     J 


If  iiCM4*ig<i  '«r 
•iT»  cKta  turort 


iricai 
rkuiot 

■jtt  or  e*o«>  c«iri 

OCllM. 

*e-aoi  SI*  01* 


roa  rtuio 


Lir'c« 


iritat 
icavo  *Mn.i»ic«« 

4jTn-uTi-  MiN  CJ<«Tajk  luiaTaiHi  •  cun<T4nt 

0uT»jT  LivTL  9»ta  »  •IOC  •4>«r  i»r   t1^\)^  l'vCli. 
Mi-«oi  tia  01*.     • 


aoUMiai^  »u.trrt 

r*T|«M  latCMMUtl 

acKjLK  ■»  C44''«  raa>>«s«rioa  *<<i  r«iiti4 
TiiTi  0^  4t.  ntvin  4t^nT>. 

ia«  oi«.   IT 


■amwiauw  *u.oti 
M(4T  raMWta 

H(4T  M4*«it4  c-'*ueT4ail'lci  gr  »44iwj<   <•«■■ 

"At.     l«4'A.4ri<ia    «4Tl«|4L*    INTCa^eaCU    41    L4>lk*Tr4 

•rracCN  »LJ-«l<i««  •LcJ*  »».»tti  »"o  (>rausi»«i 

r41TtNfO     tfTH    4I.J«I«J«    4tL0T    aiVlTl. 

*B>aot   !•«  01*.    I* 


•auialajn  *u.o** 

•«*T   TaUTMCMT 

»rneT  nr  iT^e'c*  <T44i&MT(Minia  oa  »%chmic««. 
aaorearui  ■»  tt-tfl  loa  4clot  aaas. 

ITt  01*.    IT 


MUXtaua  4U.O*t 

hiom  TcapcatTuw  acHiacM 

Ttiirta4T>>«i  4'<n  c«*u«^>t-ri«e  crricT*  ••ro* 
TMf  '«C'uii'4c  •a-'^aTui  or  v>^  leLtctt" 
aflo-iraui  tLUMiirK  411.JTI. 

•  I    IM  01*.    IT 


■MMtTtll  0»  *«ai«acc 


T<e  Miiiaiirici  Jr  0*14   raaairoaaaTlom. 
•O-aOl  *ai  01*.    11 


'•»  {■••-r4TioNi  or  4t4k  louMCi  I*  txr 

4N4Lr«M    -w    *MI4>Kt    »04    tMOHfP   CkMllr l'*T|0»< 

<o-aoi  Ma  01*.  11 


•Macrtii  or  *taiaace 

CtLCliLU*  or   vtaUTIONS 

I  <vf  iri-,«Tio<i  4»j  uMt  MLi'Tioai  o»  MooLtrt 
IS  4jTiM4Ti>  coara^  TMCoa*. 
•  I    Ul  VIV.    M 


aMCaeaCTtat 

MOUlTie   C»JI*«II«T 

4j  iia>t.fri(o  <<>^ic  4NfMM<CTrii  roa  Mi*«ua|a« 
1ft   *(aT|>>4L  co-^^nty  j»  aiap  vilXITt. 

ITT  01*.       t 


MMTi«uaa*ai<c  riac  eoaraok  ITtTta* 
WtCTivcacit 

4  <Kmt.L   %•*<  eo-^jna  raoaaipaiao  ut»i«»  fo 

CHWJTI    «ILL    •«08»«lLITIt«    »0«    'laiSa    T4(*ICS 
tk'Hl    4^I^1T    4«l    •'*4U|M4    1UI»<4>|I^. 

•o-aot  Ml  01*.   >| 


MNTtiu*<Ma|i«  mutru€ 

alU.   MMBMILITICl 


4  aOOCL  ««<  C0><*>jrr*  P*0UI4l>i|aK  0(S|««  to 
CO"»JTt  MlL  •«'>«•  lltlTlC*  fOa  'KINS  T4C'ICS 
>4'-.e]    4<i4l>Kr    4N   r*tofa<    «Ua"4a|NC. 

•o-aat  Ml  01*.  )i 


MTfTuOt    T«1T1 

N«v*i,  rtai'MaiL 

i«*tn>»^iT  4V>  jr4Nj4ai;U4TiaN  or  »oa" 
or  T-n    1.  1.  IM**  kiTraac*  tc«t. 
•e-aoi  vM  01*.  M 


•*ac  •ckOlao 

STtCk 

ICLtCTTO    4*TICLC>    on    V4HI0OS    HCTnoo*    C 

•ruTiNai   T4tiiit,4Tt  }•  or  riari<i»«  4CS(4acn. 
*o-«oi   sot  ul*.    IT 


•Moaaric  coarauaot 

rM01»M|l«l 

•eiCMrn   oa   iMt^VMINCaCTHTLtNC   C>«>lkT*T 

ai>eTioH:>  f  *i«n  iiL4.ci  (Ith  >>uckta»Mii  ic 
araacNTi.  4ioiria-i  'it4CTiONi  or  viwl  kiL'acs. 
*e-«oi  oTi  01*.    < 


•M«aoaCTtas 
TtlTl 


TUT   aCMT    M    •!•«>    «E4Suai»«   »£T    4ayT<iK-|l. 

M>>«oi  eaa  oi«.  jo 


•auiaiav)  MXOvt 

accMaaicM.  *mmtMit€» 

THi  'rrtrt  gr  ic)TC>MCLO-cuat  rcarcaaTual  W 
vm  'VCHtairat.  ra^wcaTKi  or  4iunt>am  mx't  ■!»-• 


•MiTcwM  a«oi«T|oa  r4TTtaNi 
OflToaTioa 


4  au-Mti-)  vf.«Ttcu.  ajMsructt   4aTCi»»«  •»$ 
TriTtn  ru»  ••4TTt«N   )isTjaT|0N  rrrecTi  ur  •  raa- 


•MTiriciM.  laTiLklwaec 
ttauL*T|Oa 


HI  coa«f*iiCNCC  rnoori  roa  *r*ccrT«04ik. 
M>«o*  ai*  01*.  !• 


•MTaaa4uTici 

turiattM.  ocriaic 

T-<r  <i||,tT4*r  a-X-t.   la  sr4Ct  -  4  iummmt  or 
orricitt.  *<rH.IC  JiilTir iC4T|0al. 
*e>aOt  IM  UI*.    to 


i 


M-l 


•A*TaOW4UT|Cl 

atlcaaCH  r^taiiAm  40aiNl«Ta«T|OM 


i>vl(i  t<Tau«4'iricii     it»T-ia»a. 
*e-«ot  «•!  01*.  It 


•4»Taoa>)T||ct 

4iTaon0aie4i.  o«T4 

I<roa44rioa   }a  T4C  cKairTico.   sUn   phtii. 
C»L    »aoai»Ttt»«    C>«4|C4i.   C0>»MITI0a,    CiSa'a^lNCti 
L9C4TtON    •»     14a>n,'l.     4a«044.    0»PP»IT    4KU    TvtOalrt 
or    'jaiaia   or   aicaiKOTK    riaTICLll    IN   T»«    ewTo 

»T»o»»Meaf . 

ao-aoi  «M  Di».    2 


MTaoiaMcat 

'«   4r«)«rNi.4i*  4rTt'M*T|0N  or   laraMcr 

••'^MTIOM    II    lN*C<riii4TU>. 
*O-«0l   •>?  01*.    M 


•4Tae**Hcac 

laraaaco  aAtKTioa 

Wtmr-*  ON  aT-'Jt^'calc   4TTrau«Ttoa 

•f"     «40l4T|t'«. 

ao-aoi  OM  01*.  n 


•4Taei*Hcaic  a4Tiea 

<)«»  pvi-^los  <*  4Taj»»Hf»ic  uirrutioa  ok 

4     *e«»    L44-t'     «C4L'. 

*S-«ai   Ml  01*.    21 


tTMoiaHcaic  aou-wTiaii 
tiauL*Tioa 

4  "iwatca  roa   )croa|T|a«  linULiTtb  or* 
'•llJ'jt  44T'4|4<.  la  Laa^c  aoor  «oaraccti  tiio 
aNp  C'>a»r»  i-Tio». 
*o-aei  MT  01*.    I* 


•*Taoi»H««ic  aacei»|t*TtON 
(•(MTieas 

TTIC41.  xTiania4Tio«  Of   Tmi  LONCtNTaaTioa  cr 
•aTt«  oauas  la  T>^  aTaoar^at  rcrcNoias  o"  T« 
•  •"I  J*. 
ao^oi  TM  01*.     i 


•aToaie  trtcraiKoar 

aaaTlCkC  ac4ai 

l^CT4iv»»ic   atjoiii   lilTM   jga  itaaii   or 

4T'V«    4Nn     f»-"0Cl'v«.t    CJLLIllOa    MUCttMS. 
•  I    OM  01*.    21 


•ATTCauaTION 


riMNCLi  4N  t<t4LTTTe4i.  iiuBT  or  thc  ajit.  or  EN- 
rrai*!  laiat  »4Tt'4<  in  caosi^c  <ot4tiNta  «T44.l 

^INuL'     STaiiC. 

t    a*T  01*.    2T 


latLT  tTHacTaic  rtOr 

lOuaoaa*  i.a*ca 

4**LICt'l>>N     ir    CA.r><    (MC    L4a    FOH    1M>- 

>I'^>iil0a4t.  tfotnoaar  l*'E*i  to  aai-iTantTau 
T-t    JtT   r^-iai. 

I    Ott  01*.      • 


a*lt«t.kT  ttw^taic  n.o« 
|uac«Maie  rv,M 

acrLCCTii*  gr  auoca  chuiMI  in  olnsitt  raot- 
NC  41 11  V  iraacrar  nr  cimmiit  uaKl  rkO*IN6 
aa  4  ao^TLf.     Ta4«ic4Tloa  raoa  ausiiaa 
caiaoicM.. 

WT  01*.      « 


a*  *  *  icoaTaiacati 
KkiaatklTT 


MiTi4T|tM  or  aCK4aCH  oa  aTaul^Mtaic  «?• 
TfNo4Ti<>N  -IT  laraaacu  a4olaTioM. 
*B-aOi  Ml  01*.     ■ 


aaTTtau«Toat 

THC  nti«i.arHtaT  aan  ar^icaTioa  or  >ia*lT|.i 
ai  (kCCT4t«\^N(T|<-  aa<04arai  re»  et-ccTNO-rarLO- 
»t»t  "c*ic'a. 
*e-aoi  Tia  oiv.  22 


•»TT|Tuo»  eoaraot  iriTCai 
CLCCTaoaaONTTtc  tavti 

•a-iataTi's  gr  'tLirTicattT  roi.aau(u  %ni% 
r-w  aTTiT'io»  covTvji.  tir  tract  vtmiclCI. 

M>-«oa  11*  01*.  12 


MTTtTuoc  laoieaToat 
aaoac  TONmaooTaaa  f  c  1 


4  ■•a'-.'«'T-MT04a"T<4N|c  rtoa  aaw.!  iNoic«Tca. 
Mi-aot  M*  01*.   12 


•auiTtalTf 

oaaaia*  laacMiaC  raoctMiaai 


4jv)a»iNi  r40>C4Tii>  m   joe-a  itul. 
•B^Ol   IM  01*.  M 


•*wTea*Tiea 
aaCMiaia* 

T44NiL4Ttoa  OT  rjacigM  aticaacHi  rauxi4a 
tniTaoi   or  «(t«c  r.jrTia*  aacH|«Ct. 
ao-aOf  Ml  01*.   M 


•*«l4L-rL0«  coaMclloai 

araooraaaic  CH*a*erc*ltTies 

CJOLiai  •*   T-«   TiiaaiNd  or  Hf,.M.tii»ui4Tgat 
t4t.riiaaiNC  cat.ii^i.     4  iTuo*  or  TaaaiitaT 
araiiTNaai/;   phc<io«c  M   1*  aaiaL  cgaratlloa*. 
•B-aoa   OTl  01*.    2T 


•AiiaL'.'i.ea  ta«ratt»oai 
Tua*ui.(acc 

4N  c<A*"«aT4L  aTUDT  OT  kaafaaa  •ouaC4aT 
L4Tsa  KP4'««T|g>i  raja  tu.\.i  u»iT«caa  aao  'oaa- 
iTa€4"  or  «  vM>r«£D  auf4Tia«  ctlinoc*  in  4  aiNo 


ACT  -  BIO 


■»»*'H  iiraucTuaaLi 

VIM«T|0a 


c>u4T|i«t  or  N'^TioN  jr  4  ac4P  aiTH  t>< 

l.»Tt<4L    Via<'4Cc     T'I««H4H.»     laSUI.4TC0     INCLU''1K6 

THf  trrecTs  .»  SHP44  ncroaiwTioN  4no  «fcT«»oa» 

I«iraTI4. 

M>-«OI   IM  01*.   I) 


CH4*iaa 
Moua  ovaaaiet 

r4CTia«  ••aoouci**  mrENSivt  ai.i4a«|oa  •ttaia 
jSaouri.  T<»oaT  aaojjCTioa.  c>rTHlcak  Nlir«NCHi 
eN6iM€t«lN-,  4>a«.i'-4rin«>,  4N0  ••rTwooOLO(.r'-4i. 

THr04», 

*0-«OI    lit  01*.    2« 


IT4   r4aT|CLCl 
Muactl 


eKlu.*roa« 
I  ATNtaaTKM.  at|M.v*U 

NJN-«.IN^«a  C4L''>Ji.aT|jN  or   thc  tLtCTHaM-a4»t        aOiaLIOMarHict 

NTH4CTl-)i|   rajct^i    IN    t»4*fLIN6    14*1    aHTI  iritPS. 
I  LTlTaONi    4«>    44C««tan    •4«C    0«CII.L4ro«S    rr«»|T 

I  aLCJL4TiaN  or   iaTi«4'-TigN  crricicaciei. 
I  0.^02  •««  01*.      ■ 


4  NtT4.-.ia>«4  i<VMcr  roa  oit  in  tmi  cuv-«it 

CI*tLI4N    Tr»£N«     Ta4|.|I,a    mf. 
»»-aOI    Ml  01*.    20 


!)Clicc4Tia6  taaaitai  roa  aiLltaaT  r*CK4fiiNt. 
I   MT  UI*.   2* 


a* JO  tPtcrmp) 

^OLCCULaa  mCTaoiCorr 

tkCCTaONic  Taa<isiTio«  moncnti  roa  4|m 

I  OLCCULIt. 

I    Tal  01*.    21 


<aoTtcTi«t  eovcaiaai 


i«a«ct  aiTM  rcUKoric  Knt  cgycaiaM. 
M  01*.    II 


•i  •  MACkCt 

lexMT 


IT.Biti  1H  THt  r>rui.4Tioa  nraaaici  or 
lMN4CLt*  aNO  THCta  a<ixi4Tii.     Mieo4Toaa  or 
'MP   laaaaCL^i  4«  CJa»444Ti*t  riotoST  or  »>iait 

CItJ  or   »h4U   «at  niicusicn. 
»-MI    MT  01*.    I* 


4t.RC<M  tr   THf   ■|.4>CT  eaUTH  CaCLUOINfa  s>tcirir 
l<iartcci. 

I    too  01*.      2 


■l*Llo«a*rMiri 
amaiaua 

THf   trrj-T  gr  HTjaxcCN  oa  atuaiauai 
4aaoT4Tco  tiaLiocaaPM*. 
aO^Ol  aOT  01*.   IT 


•lOLlOMaaHiti 
ceaaoiiTi  aartaiacl 

4  ai^to->«4r«T  or  4a>Ta*cTi  on  coaruk|T(. 

"•Ttai4LS. 

*»-«02  OOO  01*.    i« 


••iSLIOMarHici 
(vatioa 

4  «iiM.t'>ia4r4r  o.  riC4ri.  4Nr  c«4iioa.     raar 
II  or  4  teiiet  ON  U'iC'Mi*cNTioN4L  •4ar*K(.. 
•o-aoi  «i«  01*.   I* 


itOLlMaarHiti 
Nv<aa  CNOiauaia* 

HJN4N  PM-.iNccai-ia  )ii'«.ia«a4rMr  roa  i«a<<-|«oi 
raoa  Turia  'iNI*Ca<irr. 
M-aOl   MT  01*.    M 


Tcaiti  4  eaaPONcart 
mtkiac  ecLkt 

•ancatii  arroaTi     ecu.  lOuiLt^aTioa  ai^  mt|. 
CLL  ac*ca«t(.  r(c««iai«s  roa  ircoauaar  aarrtaira. 

I    IM  01*.       T 


vTtaitt  «  eaii»oi«aTi 
I  kieTaoLTTte  ecu.! 

•ao«ai«  airaaTi     ata  {arNecc-aaoac  (.oi<ras 

I  lINi    aON-4'tUCOUl   CU.CT40LTTC. 
I    CM  01*.      T 


••ISLIowaaHici 

leaicoNOueraat 

4>iaoT4Ten  ii«t.ii>>P<4rMT   oa  tmc  crricis  r^ 
aaoiaTioa  (W  icafgwucroa  ocvicei  aao  ici- 
OaojCToai  raoa  jti  taao  -  jul*  ia»2. 
*0>MI    IM  01*.      T 


•  lOLtOMaMtlCt 

•a*ccea<»T 

Jja»Tt*.»  ataoaT  or  acaoiracr  coaroaaTTos 
ataoNTj  nnLllMCO  S'jaia^  jaauaav-aaacM  i»#i. 
M-M*   Ml  01*.    12 


•*  1  Ttaict  •  CMaeacars 

4a>-a*  ecu.!  ' 

t4aoa|T»  oiSTatajTioN   ta  aiLOreo  Larta  or 
TotoclCctnic  caNvt4rrR,.     itiipt  or  gsia*  »olt- 
^TlTatLiat   llLlCia  to  Naac  »MOTotLtcTaic  coa- 
aTCai.     oriiaai  a«j  CuECTaicai.  CHaaacicrilTici 
'  iIlicon  "HOixLtcTau  coa*E»Ti«  saTTta'ts. 
>♦«•<  coNCMTaarioNS  or  lotaa  cncmst  in  iii  icon 
•♦"OTotLCcTaic  ceuLl.     igtaa  rHrTocLtcTaic  aaTTta* 
lafLtCToaa. 
•^«a»  Ml  01*.    a 


-^i^ 


oa  LICHTt 
SIM 

ICJI'SN    or    44N4-1     MTcCLlTt    aTlCU. 
♦-aOl   111  01*.      2 


Mlklt«T|«l 

1C4CM  lT^■tcl2•TlON  rcsTi  or  L4N0ia6  aari 
'fi  "atra^aicaTCo  acaaaaaci. 
""a  OK.    la 


L*rOk. 


*  ilTaueTu«4fci 
>i«triciTT 

Maciai  «cauta«'4tNTi  or  aioc-rmaM 

■^*lTIC4t.l.T   DCSItaC)  ac4al   M4CCU   a*   r«MLlal. 
I    M«  01*.    I> 


acaSTIC    1CSIM    IN  m|^<   llaCMSTH   ttCU.. 
WTtaaT'iar  lua***  or  thc  tiaraiaCNTak  aaKi 
'p  ritlTie  actl«N. 

^1  M«  01*.    II 


•  IBCIOMHaMtCS 

**iaacH*cT*(^f 

aiaLlO'«a4rMT  on  Ltrrjiriaoiil  turaLLacvT. 
|aiT.lM2. 

ao-aoa  iss  oi*.     > 


iiaLioMarMtci 
ui.Taaviai.rT  saccTaeicar* 

alaLlO'.a^rMT  or  <4Cuu«  ULTaaviOLCT 
lafcTaoiCiar. 

•  I    OM  01*.    21 


ilaocat 

VIKOCLMTieiTT 

»I«C0CL4»tic  ••OiH.aTUi  or  i<\.lo  raurti  LaaTi 
aar  aaoatuuNT  aiNOcaa.     0YN4"ir  lHt4a  •Ni»rcaT|(t. 
oracirCNt'   ir   tPfiric   »olu"1  on  raiituHC. 
T»Nata4Toa€  4ao  Tf4t.     ..4aw  ncroaa4TiCN  rt>>Hit 
raoPtaTin  4T  c<>a<T4aT  traaia  aaTci. 
»6-«0l    IM  01*.    12 


a«laeafaL« 

cOHTiaiic-i  ra4CT|ja  ear4NSiaas  roa  aiN0«l4L 
au4ia4T|C  1  ami  —  coaruTCa  rao(ia4aaiNk  riHt  tk 
C""»jT4T|i<  or   Ig"*  eirmisioaa  a«t   Tat4TP0. 
»0-aOl    Ml  01*.    II 


•leeHcaitTRY 
■LOOO  ^ 

49v4Ncei  IM  N4T>«caaTicai.  rao«a4aaiN<.  rrcn- 

NlOkXl   roa    rOMTLCT     )|OCMCa|C«L    «T»Ttai    Havf 

a4'5t   IT  rr4aiai.r   »o  coaiTaucT   a  coaauTla  aiauka* 
tion  or  aio^MPNiCAL  JCH.vToa  or  hu^4n  OLOf^ 
OT  c-Vaicat.  4N4LT<Ii  or  CMC'Icai  coaSTiiurNTS 


tl«.M* 

■T*Titrtc«k 


L*«U 


CCLL  »■*'  Tiivt<ri*«rio<. 


•I  ai*  01*.  I* 


ll«nrr«ict 
oicurraM  ^nmta  tu 

m  ■>!  •*•  01*.  I* 


••MM   MC  »«■■•« 

earacii  C0«*UHPTIM 

Cter  V  CH«o^lc  rb>o*w<(  to  mt^oii*  m« 
■k*«>  >^«-Me  wr<  nmijto  rv«rvi«M  or  Mrt^a- 

mtlKC    ■•▼«    Ml    X^STIOitTtO.        ThC    aoCt     •« 

or  actMt.  wv^oTftt'K   la  xart  m»%  OCTIMiIn'O. 

—  iM  aiv  01*.  I* 


•Its 

TaMNMIC   C>«M*CTnitT|Ct 

Tntm%imtr  e-«M«crc*i*Tic»  or  J  tu.iri|r« 
camiCM.  ki'^l**  •'■oict  nMv  <uch  o.*  to  i.« 
•I  «••  •!«•     • 


•t  Ti«(  ^Ti«H  V  *  ki<)uio  t«  *  m«mtiF«c 
cavirr  «r  «  »«(ct«ti>ia  'tivio  avrr. 
•I  M«  oi¥.    a 


•lUM 

(«*C>MT|'«I   or   •    HMO   P*l«   '•tkStMt    MUM    Tt 
MTt4«t*«    ITS   tUtT*4ILI>T   fCm   *M|*»0*«D   f««ICt. 
IM  0I»>    M 


(■■V  Mens 

■CUMi   HICMMItM 

i»ca*n-nMi.  Ti<T  *•«  (»«u<«Ttaai  or 

I    <3l  DIV.    U 


•CM-eiTt 


»IO«t    *»»CT«ja    l<    <l|<M<,t    C>Ttr4«.   C*l.C|T«. 
I    IM  Olv.    14 


•CM>TiwC«C«  m»mt 

VtMtTION 

<]*T|a|rt<l«   T«   itwUMIIC    «M*«C    or   *l*l«TI«b 

•C4-*. 

I  Mt  ni«.  as 


WTWaToa-VaSTUTt    CtWUIMTIeMS    4MCMCD    TC 

M«vi  iML<   «   Mor>*'<r  trrcct  <)«i  TMcaatcwir 

(••I*»I'»N    "W    STtrc*    STUDItB* 
*0-«OI    Ml  DIV.      • 


•CMITT   WtOMTOaS 

■tc*««««t  «<Wkirit«( 

THt    ys«    ■»    !■«    ■« !••-«.  I ««»»   «»0»t«T|tS   0»    » 
«   »9fC*-k«T  n*TCO   4(Km4NT    ncniun    TO   a*T«f« 

i«^irie*T|iN  or  "lu.imrtR  i^vr  a*0UTig>. 

•I   Ml  Dl«.     • 


•cCMTaivuats 
n.T«M(ci.t 


•C<»IU.MT   TUKt 

MMM  STuatcs 


4  STUD"  V  ri«  44t  4<o  LiauiF  n<4au  t" 
li  iw  Ota  i>i»>    « 


»t.T«M(ri.    4S    4    Ce4T*irU44L    4CeiL(«4T0><. 
I    T*T  OIV.    M 


•ciaMte  CMTtNu 

mil  DtSTMUCTHH  TtariM 

lOW-OCVMCTIT*    J(.T«4SaaitC    TtCMNIaulS    r4»4»l( 
or    >HTt4><lN|<l«    T>^     tT«C-MTH    4>«     lOTeODITT    0» 
C 04 T I SA.iar « «t,    |U04T«4Tt    STSTfaS. 

40>«ai  *s«  Olv.  I* 


noes 
•aicoa 

4  STUOT  4aD  '«4vjiiei«MT  or  rut.  u«»iic>tt 

•l««.r    e*T«TM.    SIIICM  MMIOC. 

11*  eiv.  IT 


oioitoc 
■nuCTiM 

CMMX  3tl>liac   4UUCrilM   STSTta  »0I>   ir4C( 

n.io>«T. 

•10  OIV.   i» 


•CMeiov4aeuk*<  srsm 

•OMOOS   •    IWjUIKt 

C4«0I4<     luTruT    4«1    V4SCM.4*    »tS»««St    TP 
TVMTW, 

IM  Olv.    I* 


<1C«Ct.l»^«T   »    T-«    OJU-IT/0   *««CTICt 
SI  DIV.    It 


JOINTS 
KM.  ■ 


COTIU 

crvtCT  <»  T**c<  M  sroucTu*M.  40Mt.tivt  riNSiLC 

•MC44    STWVITm   iw   OMBCO   JOIKTV. 
OIV.    I* 


«tX*T« 

T-«  cr»c'T  u»  •4tr4«^TgMT  iuotmc  CLLi'lKft 
siLuTiON*  n  th(  ijHc^Kt  oo«r  5t«cn6tm  0*  40«r- 

!•■    tT4I«U<t    tTt'L    4ia>    4t.U>|NI»    4LI.0TS. 

loa  Olv.  I* 


•CMM  VCMICLCS 
OCSC«T   TCSTS 

SjavtT   "K  T1W4I.  aciwcsCkTtTivt  ur  KMtcx  th> 
evaL4«n  T»M«i  li  TtiTtj  cn»»4»»u  •itm  •o'lo  ots- 
c»  Te*ii«i«  -jKiuiTi^*^*. 

a*T  Olv.  11 


•CMM  VCHICUt 

Tiais 

41    [»4l.iJ«TIIM    'W    t«C;I4L    Ovfasllt    T|NC< 
"OOWTID    ON    -44.1    Vt-<ICL£$    '0    nfTl*a|«c    TMT 

e4»4>iLit»  T«  Tm»»  o»  i«iciiC4$rp  jizt  to 
iw'aovt  •*<'lCo  v-xiCLf  "MiLiTT  i>i  suo4«rTtc 
Tr»«4iii  4W)  cmia'M'CNT. 

M  l<l*>    II 


ic  riMOS 

MAOflW   I4MMI0I  MMCCMIMI 

•k4St    *IX*    ST*C<eTM    tNH4laCt"l>IT     TmmmAm 
II     IM  Olv.     14 


•cuaaie  riac*s 

■ClirOaCIM   MTI«l4kS 

<(tlirOa«'«l|T    V     |*Oa.     ST4INCtS>    STLU..     4M> 

•lr«tL  CHaiiiuM  4LL'T«  tiTM  SAmtiac  ••«IS><«S 
•fOuKtt  T<r  MfS'iici  or  exTscN  ro«  a(M«l*« 

T>«     lHiJ«r44    4N0    «Cr4<.. 

IM  Olv.    IT 


•CWMIC   MTIOItkt 
rMMS 

tXIULtn    V    NUVTUIC.     TNCIIIUL    C|M0UCT|V|TT>     4Ne 
T>««.Mt.    C<*'>SUM    TttT4    041    r04MtP    4«.tOT    4«>'    I*OX, 
)l    Ot*  OIV.     14 


•CUC«I0«   MDI4TIM 

•iCLtCTaies 

ct«cw9v  ««auTiM  ritoo  4  cmchsco  r*«Ticu  la 
iMtrjiw  st«4Ii|mt  «irinN  t>«iou«m  4  tT«4iiriCB 
"tot  J"    It   CnSI"**!  J.    CJNSTITUTfu   or    Thld. 
r4»4U.tL  4<n  (4oi4r4cen  ■rT4(.i.ic  ruas. 
»i  MS  DIV.  as 


MMin 

svsTii««  tiut.Tsit  or  t.o«wiTuei>i4i.  riioTTo 

CONTML    It   •4Mlf4    4miMCH. 

»i  on  oi««    I 


•CMMOCO  rMTleiCS 
aCC«kia4TIM 

r-«  *t.«T«4Tia«  jr  4  occtLCOtno  ci— oro- 

r4«TieLt    •C4X    l-in    4    *I.<S''4. 

*o-«oa  sai  OIV.  as 


•ctMMKO  r*aTie«.u 
cucToie  ricbot 

r<4«st.4Tt9«  or  sjvicr  4iiTicLr  cntitlio 
•?M44<li»i  sxio  »4«Tieics  4««  ooors  I*  ut 
tLCCT»IC    »I»LO". 

M  Olv.  a* 


MTWS 
IVVt«Tt14T|«a    IT    T(LliC4Kri>I0«t    0ISSmf»4T  H 

TvcHMiautv. 

OIV.   u 


Its 

T4rO«,TI';4i.    4*'     MUiru"    CHf"I»T«t    or 

cow'juwos  t'vo  «CL«rto  NJircuLCti  khivii 
t*Tics  4«>n  v«L(vc'  tT«M.ru*c. 
•I  lot  Olv.  as 


»un«  nM 


S«.VI>rt    TmC    M»«MaT   L<T(a 
M  ■!«•     • 


UIVC* 
MTMruT|e4C   SM^VSIS 


SXVINa    T>«    MiMJAOT   L«Tt*   WtOOLtW. 
ki  Olv.       • 


l»t>»4tM  CI^MIOM 

•  )uiBw*T  oisn/»«4i«ts  m.ut  w  uwc««4T*«  i.i> 

*l.MtON  ••WKC.      'WeU!44   e«ri.Mla«   mm.   STaUt.«TCO 
t%  S'«M.v.-V*kC  «onC4.  rirv.0SI0N4. 

•I   M«  DIV.      «  * 


s  ii«e>M>iioiki 

«0>jM>M«v  aisrj*«4NCf<  •C4II  4ii  u«xa»4Tr<  ii- 
rt.nsiOM  ainxx.     "vcnn  tJirLO«i<)«*  4«t  ST"UL*Tti} 
i«  s-«MA.-v«t.i  ■•e^cc  e»«LOSioM. 

■  I   S««  Olv.     • 


•catnao 
vfoaaTiM 

l«aavi<rt  tmc  nurcarits  or  ■iT4t.  casti>i«s 
or  vim4r!>n  TMC  '•OU3  tviafMS  «o«.ioiric4Ti<>i«. 

M  OIV.    M 


•ca<TiaM 

caoav  PkatTiet 

use  or  t*M>  C44TIN0S  roa  rmio  *«ri.iriK« 

MSIM. 

SI*  OIV.  a* 


•CATtLMS 

e>«c«auT  louiMcar 

C4T*t.|M    V   I1Utr«NT    4*0    40«rTtas   WSiO    14 

•ulitn  aissiLC  CMrc4-flur  4r^K4Tio>«. 
ro  OIV.  la 


•caTMoocs 

rftas 

cv4LiMTi'>«  tir  •MTt«i4LS  4«in  raoccsscs  'on 
r4Maic4T|>v>i  or   TUNNCI.  e4TMaMS. 

*e-Mi  ai«  OIV.    • 


•caTMOocs  iCLCCTaoa  vvncsi 

T<«W«t0Mle   CalSSIOH 


T-tHHrTL"  4CT|v4raa  4tra4CTear  M«tTn«Tt 
COt'al'uTiTii^  roa  >4i««^aisste«M«t<ntTT  C4thoocs. 


•cnaaato  rtariCkCS 

u.ceTaon4«M«Tic  rtCLD* 

etacwtv  a4oi4'iM  r^o*  4  cM4aMD  raxTicLi  la 
uatroaa  sTa4i«Mr  oition  thmouax  4  tTa4Tirftu 
ajoij"  It  c^aSioC'CJ.   cJatTiTuTfu  or  TMia. 

r4a4«.LtL    4V>    eaul4*4CCD    ••(T4CLie    riLKS. 

Mi«»i  MS  Olv.  as 


•caaawo  aaaTiCLt* 
raaTiCLC  ■C4Ht 

t-tt  ■twTa4rio<i  jr  4  0CCfkca4TC0  c>uaaro- 
r4ariCLf  ae4a  ivTt  4  •L4»aa. 
ao-aoa  sai  oiv.  as 


<MM«CO   »*«Tiek(t 
n.4saa  vMvsie* 

T-)C  PiacTa4Tlo*i  jr  a  etC(LCa«TCO  CMaaoro- 
raaTiCLC  •£«■»  ivti  4  >i.Asa4. 
Ml  Olv.  as 


aCweaouT  tauiaaiMT 
C*T*bMS 

C4T4t.os  V  (auT»«NT  4W)  404rriat  utte  I* 
auiicn  «Mtii,(  CMTca-JiuT  4m.ie4Tioa. 
*o-aoa  aTo  oiv.  la 


•CHteaouT  (•UiaaCMT 

•uioco  aissiLtt  isuaraci  to  tuaraeti 

1*nuNu   TflT   «M«lL(   4tauiaci«NTt  0*  a|4WTl- 
"4N  iticLiX>ivai     c'«'iaua4Tia«i«.  uTiLia4Ti>Hk« 
scMCJULCt.   4>n  ia<T«ii«4T4Tioa. 
si  at)  ei«.  la 


M-4 


•o«aie«».  aucTioM 
a(4CTiM  «ii«Ties 

S4t  *N4Sf  4oo|TiM  or  Liais  4cios  to  i,r«is 
•*«»■     •'M'^N  ri.ii'xiuc  liseo  41  Litis  4Cid«.  Tai. 
••TH»L4ii^.   Taivr^TL  4t  Tm  sate.  4S  aci  l  4S 
Of«cTMn.4ai«  aao  4«io«i4. 

•  I    MS  Olv.      « 


•cwaieat.  atacTioM 
ri«o«T 

•CNltwr.  strH(<>Ti.i  a«  acrHTxaLCW  •co* 
rat'«eTr4c  raoTicTtvt  4eoiTivtf  (Tuoko  in 
TfrriNO  CTCi.o"C«4'«  r»o«  ncca404ri0N  it  »» 
CNr«)v   iM«4-<i4TiaNi  mil  •4pic4l  Mccxaais' 

4WI    <40IUI.'T|C    0('VI404T|0N. 

Ill  Olv.  ao 


•C>«aic4i.  Baar4ac  aarnT* 
aaoiOki 

»aeaaa4s  acroa'  m  t>«  ofvcLoratar  or  latTav 
aeaTs  roa  Nfaiwaia*  raarict.!  siac  4M  conrckTaa. 

T|l»N   or   CHCNIC4L    4ICaTS. 

•I  aM  OIV.    i 


•C .  laaroLMr 

lokaa  aaoiaviM 


e4Tte'«K««i« 

I. 

ia« 


•CMcaoTHcaarcirric  4«(aT« 
ciacMOMa  4«.«4i.eios 


4  atr>MT  UN  TM»  T>«a4rcuTic  attroNst  or 
MvtaaL  ST<4i<n  or  r.  r4i.eir4a«ai  raoa  fouT««aST 

4SI4. 

aai  DIV.   la 


•ciaeuiTt 

wMLiN'*'!  4rcaT>4c  CjaaccTiON.     coaMCTiM 
or  Ll>C4a  oitraarijii  or  tmi  tv  laacT   is 
TaraTco. 


•civik  aviariM 
rcaiwieaLS 

aaTicu't  «>a  4i  (wiiats.  etop  4iaeaarT.  aae 

ru'iia  Nae-'tNCt  or  r>«  roTuat.  »«o"  4  aus<|4a 

avl4TtON    ■CTIMIC4I.. 

aM  OIV.     I 


•CIVIL  OCrCMSI  STtTCHS 

MuCLCaa  aaaraac 

txi4i.  4N0  rsTCHjLMiC4L  crTtcTs  or  wrLCaa 

4TT4C4. 

■O  Mi  OM  OIV.    M 

•CIVIL  OCrtaac  STSTta* 
•TOaTMIC  aaaraac 

tra«Ttai-  4no  T4CTie4L  atrtCTt  or  civil 
oerfvic  vitm  1MCI4L  (■<rM4sit  oa  caisis 

tITu4T|0ll4. 

M  Olv.    is 


•CLassirieaTtoa 
LCaawiM 

CMvca-icvcc  raircaTits  or  aa  aLaoaiTMi  roa 
L(4<viN«  TO  CLastirr   iMoivlouaLS. 
ao-aoi  OM  Olv.  as 


•CLav 

MIL 


tCMaaies 


■aftswac  ti>M4ac  Tcsrs  oa  sraTMCTic 

H4TUV4L    CL4'    SOIL*. 

ao-aoi  OM  OIV.     a 


tTMlLliaTioa 

L4aoa4T04T  4V0  r|Ct.O  IWVfSTISaTIOaS  IITM 

ouic<Ll«  4«  4  iT4SiLti(a  or  ttr,  rii«-M<iM.e 
toiL  roa  rvraacaeT  ^oiitis. 
*e-aoa  SM  OIV.  » 


•CLCaaiM 
aLLOVt 

T-«  crrt'T  or  •atr4a4ToaT  tuaracc  cl4ji4|4 
tOLuTiooS  rt  Tmc  4i>-««tvt  soap  STac«*TM  or  t 
i<n  STaiMLtvs  STCtL  4«e  4LUMIMUB  4u.ots. 
4e<aot  IM  OIV.  I* 


KLCaaiM  eoaasuacs 
CktaaliN 

THC  crrccr  or  •acr4a4T0MT  tuaracc  CLta"! 

txuTioas  vt  Tmc  4aHc«ivc  ooae  siacaaTM  or 

INC    ST4t«.Ctt    STC'L    4110    4LUMINUM    4U.0Tt. 

loa  OIV.  I* 


KLlaaTOkMT 
oeca<M 

vvaLUavi'M  or  ««  ocC4a  TOata  roa  T>«  S'uot 
or  CLiaaTic  rLwac*  Jvca  tmi  k4  tuaracia. 
»o-Mi  an  OIV.    a 


_       tclc  eeoLMicai.  •rinw 
(niM 

eaaooN  9101101  aCoucTiON  STSTta  rw  iracc 
ILI»«T> 

•I*  Oiv.  la 


racacTioa  l«  McaT.accLiaaTiacr 
Olv.  la 


IC4T!0N  taiCLLirci  lacTivci 
ciaeui.4(  oaaiT  t«4jcctmics 

•■IN4L  «r»oaT  ON  TMT  4ovt.«T  rausaan. 
*»-MI    laV  DIV.      » 


•TiauLatt I 
ITt 


C«aeaiNfiT4L  orsiiin  in  thc  stuot  or  4i>t|. 

I4T|1U(    41{-<Tt,        4N    EirfalHFNT    alTM    MUMM« 
1  <l|N4Lt    TNHTfu    tir4    >    JN<I6    TH4T    N4r    H4Vt 
l«T|r>TI«iK    »«o«ITTUs. 

y-aoi  OSS  OIV.   la 


Ta4N8«.4TioN  or  rjatliN  aitcaacHi     tUHr4ci 
rrusiON  t«rua4rr»<  >»  Nti4L»  4no  ca4TiNrs  or 

'  ItH    NCLTfrt   eONr>i<«4    on    WT4LLIC    4N0    N0~- 
T4TT4LLIC    N4ICai4L». 

la  aM  OIV.  la 


•CI  ikiT  acLOTs 

JBT    CNOINCS 

J   tas  TuaaiNC  4>r<  jct  ,^n«ini  rucLS.     i»rr.   » 
IW.r.ja  9*  QiaaoiLiTT  nr  rvricaL  jCT  taaiN*  .    • 
iri-Tina  aLL-tvs. 
>*-*9»   ac»  DIV.    IT 


•coiAlt  coMPog«t 
lycaMcvwawics 

HC4T  o*  'jaM4Ti»«  nr  TaiscTHvcCNioiaMiNC 
:f«4LT    III    'YaCML'«l4Tt    ITCOCri. 
I    Ml  OIV.      4 


•coisaoTT-aaLTON  accCLCaaTMS 

ilUTaoMS         ^ 

I  NCuraoN  n.uacs  aac  raoouccD  St  thc  NUfaoa 
4i«aaTM. 
4  Ml  IM  niv.  ao 

•Coi  itaa 

(qcNTiricaTioN 


«i  o»Tr*iN  lociTirviNa  otvict  roa  ststtiutic 

■tOCl    4NO    CY«T4IN    T»rtS    Or    C»4NNtLt. 

aM  DIV.     S 


•coMUNieaTio*  sv*TC«s 

DCSISN 

»C4t|aiL»TT  or  eiT4avitH|N6  as  irrccTivc 
SC4TTM  rao^aoaTi-Sa  cwauNicaTiaN  raTM  ■«  Oa  tht 
iiNosaMcar. 
»o-Mi  ara  oiv.    • 


•coHNUNieaTioM  ststcns 
STaarcoic  aia  cowwmo 

STa4TL'il'    4|«    r')'«U>H>    CONTaOL    STSTCM    laaSLI. 

M-MI   aM  OIV.     s 


OHHuaicaTioN  TMCoav 

CMIM 

0ISIT4L    'OMS    4MJ   r|..|Tl    ST4TI    NaCHlNC*. 

••-Ml  aaa  Olv.  IS 


4N  orriN'n  iacNTirT|4«  ocvict  roa  ststtiutic 
cooes  4«t  c'aTaiN  Tfrrt  or  CN4NNtLS. 

M-Ma   aM  DIV.      S 


•COHHWllCaTION    TMCMT 

eiaiTac  ststcms 

qCTtanivtrioN  <w  caaoa  raooMiLlTict  a** 

00<N3S    ON    l«0aN4T|JN    T44NS«lttlUN    C4>4CI''I(t 
'"•    tONC    C'>»NUNIC4TI0NS    TtCHNtOulS    4rrL:C40LI 

T"  c-44ir«L4  •ITN  <iiNtric4NT  au4iiruN  nitT>«aaNctt. 
•O-MI    MS  DIV.      S 


<i  awailcaTioM  TMCoav 
-aeoMiLlTT 

iiaiTac  avSTCH  rut  truoriNe  Ti«  icao^aossias 
isreivaLt  or  aaNO<M  raeccsscs. 
»o-Ml   lat  OIV.   IS 


•cOMTosiTC  naTcaiats 

■  lOLIOMaPMICt 

4  aiBLioiaarMT  or  4«araaCTs  on  cow«»|ti 

"4Ttat4Lt. 

M  Olv.   la 


•CsaposiTc  Narcaiact 

OOCTILITT 

«Ta€N«T-<»NiNa  "•  CHajNtu>.«4SNCtl4  conaotlTts. 
"»a  niv.   14 


iTItTICac 

t«»0NtNTi4L  laaoa  aouNOt  roa  riaiTt  tT4Tc 

Lt. 

*••  DIV.    IS 


•COMlOCNCt   COIMTIM 
qolMTIM   MCTHOM 

cooMTta  looCLS  aMO  arn,icaT|ON  to  otTCrriM 
'•t>aLC"S. 
'9Moa  SM  oiv.    a 


tNLXM   STCCL 

4  «ao«a«-<  TO  ervcLsr  hism  STatNSTM  ti«  raac- 
(  Tout.irv'tt  la  sralNLCtS  STcfLt  st  m.t^*  or 

♦•••-lirwcco  Ta4«traaa4TtONS. 
||  aM  OIV.   IT 


■  4  acaoaT  on  tmt   sTUOf  Or  Ti«  waTuaaL 
r 'T»i0Lo<.ic»L  rjNCtioN  jr  tmi  cnztnc  oct- 

D    «r->a0CML0<IN4«C     IV    TMt    ■CIIC4N    at4N    OCCTLt. 

IM  OIV.    la 


•conaesiTC  HaTcaiaLS 

MIOH  TcnrcaaTuw  acscaacH 

ivvcsTi««riON  nr  aL4ts-«<r4L  coarosiTC 

N4Tt4i»Lil    4NNaLt   0«   aoitSON't   a«T|0   04 

C'jN^j^lTi  -KTCataLS  av  c.   tairCL  4TT4CHto. 
M-aoa  9*0  Olv.   la 


■CMamca  lmk 

T«  orra»TIiiN  nr  various  HTcaaucic   uo 
r^ie^Tic  L-iaic  CLCacNTs  is  ocscaiaeo. 
••-^1  Ml  OIV.     • 


»tt4nT  *T4Tt  tnLJTrONS  TO  Naviea-STuKC*  cou«> 
TIONl  VITH  HISM  saceo  0ISIT4L  COMPUTCak. 

•  I  Ma  OIV.  IS 


•coMPuTca  STMaac  ocviccs 
DaT4  raoccssiM  ststcms 

«   TtLtTT^taaifa  anai'TCa  unit  roa  t»«. 
oaisaoTT   4a»aTuac'»  •L4Ti  atMoar. 
las  DIV.     a 


a»|aM  IM 


•conruTca  SToa4«c  ocvictt 
orricac  cauimcaT  c 


aeon  KtSTIM 
t  mLOSIM 


<«  N4Ttaiacs 


Ta4NSt«TtoN  or  sjvit'  aatrcLf  cntitl&o 
■•''•NSltN''   I1  THt  oua.iNG  or  r\ifOcas><.     4 

a4»He"4T|C4L    4N4LTSIS    Or    NOOtTfaOT    tT«It    rOaOUS- 

TKlv  or  tncio  aocaCT  r«orCLL4NTs. 
»4**'  '•I  OIV.  aT 


■••f 


MvAv 
a»«tT 
m4oi 


•<iaH-urN«iTr  oariC4L  arnoav  caua. 
I  aaa  olv.  so 


•COMTUTcat 

icaivaTi-iv  jr  4araoaiaaT|Na  »iiL'NaN|aL«  roa 

ruNCTtON   l-TV  IS   4Tjutru. 

01    IM  DIV.    la 


ITIM 

Tioa  «l«TICt 


CLCCTanvic  coa^reas  -  TaaasruaaaTiONai 
aN4L»si$  or  STaTaSMS  -  INViSTioaTiaa  svaTactic 

STauCToat4. 

.«T.«  or  TMT  jaaa  acacT.ON  or'  t.»  c-LoaiNC-      '*'^*  "*  ""'•  " 

>atN  a|<ruaci      .oawaL  conousTioN  or  c^oaixc- 
ntt  NMruaes  4V0  aiNCTIcs  4no  aicHaN'S*  or     acowuTCas 

V.'Z^l"  "■*'''  «.  l«»WT.OUTauT   Devices 

II   Ml  Olv.     4 


a.4i 


aao  ewTML  srSTcas 
NieaTiM  •arcu.lTct  lacTivci 

IN4L  araoar  ot  r>»  aovCNT  rajM^a. 
^1   lav  OIV.     s 


M-» 


THt  ravi  raaaa«ai  roa  thc  v4Nuci«faa  Taacaus 
ST4Tt'M  4N0  TMI  ift  antroN  ratniNa  STttira  usr 
TMT  Locat  Ta4C«lNn  r4ac«  T4rt  ourauT  bt  sr4Ci> 
Ta4C<  4?  TvuT   la  •L4fc  Or  4  aiNaav  Taaasrea  T»ae 
nnt  THC  •arr4»4  '^Mmtm, 

«i    Ml  DIV.    la 


COM -DAT 


TMMtltTM* 

P*C«4M*   ">•    •iC*'*'' 10W.es    TO   *f    UICO    Ik   TxC 
<«/*4C-«l     iVLitT    <*o|n   aCT    4>lO   T^    aleiUWOC 

»l   •••  ■!»•      • 


wmtnit  «M*MCt«ai«riM 

T^MMDi';  CMM*crt*lsTlct  0*  1  uxinirM.* 

ea^ie*L  Lt»Tiai«  «<wit<  ra<w  wtCM  a.*  ts  i.«. 
•I  «••  oi«.    • 


MIMIW 

*t.tMtHUM   «U.OTI 

Tl»T|/i»    ■»    H,U»l4Ma    «t.lO»    •!.»»    Ft*    «*«CI* 

•  IV»T  taiLLt>M  •n'<o«ru  i»  tw^  poivixe  tmt 


nr»«Mf>  s*«CT**  or  "».o»   -mo  C"T»T«» 

SI  M«  oi»>  n 


•MMTkfWM 


ic«tcc*Ti<i«  ««*iit*$  ran  iiiLttMT  »«cii<*i« 
I  aar  oi«<  M 


•caaTMiiMTia* 
mmmiet* 

«  nc>Mi-M,  M<ii  IS  Ml K<»rtu  Foa  cicFtaiai 
tartCf  ocnirr  v  »«u.Oi<t  co<<T«ai>MTioN  ■•«» 
T»  c>rr4Mi««ria«  -^CiMit  |»  '■mtiomitio. 
t»1  •!«.    N 


•caartiwun  ■ccHMiet 

«  t(>^<«i.lt«ri'M  It  MKMMTir  or  tmi  %m.nw\ 
tnctt  rtnr'ioa  ii  coaTiiwua  •rowiic*. 
lit  mv.  M 


•COIMOtlOH 

JIT   CMIMI   »Utkt 

S««    rumtiK    «••»    XT    tuCINl   rutLS.      L>rrcTt   (W 
»H«.»J«    0«    rXMlL'Tf    (W    TTPICM.    jfT    ."N.!).'    M>T 

*B-«e*  •««  oi¥.  IT 


tlM 

•    ..lT|.«4TtM(    t>«<tT    •*<   "tnC   <M   It.fCT*'>CM("l- 
C«l    OWHJtl-Hn   *S   «Ci.*Ttj   TO   •I»Cm»<'T    'MM'OTtrai 
i»«Ti  ll«l.». 
*0-«0t    l*T  0>«>      • 


■coaaesioN  inMiaiTio*! 

*CIM|>^ja   tkLOTS 

•■«*ic>»»-'»io<  •«jTie»ia«  o»  VftOioiM  TOi-ciMjr 
uiartcr  T«f  ^r«f.<iT<i  u<i<k  iO«  cmnodic  tcf  *s 

*    CO<-:X-     >i   Cl.«"»    ♦CUMI1U"    «t.ieT    l>i    •    lU'lia 
»T«0$»MCI»»  . 

OJ    1*1  0I««    I* 


•CartTaLt 
rT«|Tt» 

%j»r4C'  laoaTH  «<o  riuCTuM 

CT»T»L«. 

*o-«ei  tot  oi«t  » 


<i#n«  uTTim 


4«moii^*Tia^  til)  *i.i.K*Tia«« 

I    tIT  Dl«.    IS 


•CTCkONCS 

1J*NT|T4T|VC    aSAkXIi    or    Tut    MMAOluK    >W 
CVC|,M(     4<in    4«Tle'<L0N(    ••e«(M(«Tt    0«t«    U^fl*C 
4W)    4<t4. 
M><«OI    iOT  0I»>      2 


•cn.t>io*ic4k  swit* 

t   •W>l<l>4L    l<W€»Tt«4TI0»l    or    »C4TT(hlll«    OT 
•*a!4T|<>«    tr    4N   4<T«<rT4ie    SOir't     <T    ClMCLaH 

CTiitor*. 

•I    •••  OiV«       • 


tl>VI*0Ni«<rr4L    Tt»Ti 

4««LTTIC«t.    MCTMtlU    or    CV*t.U4Ttl>«    TX    Ht^MMSC 

•r  t  wioiMvvTm.  n«T  e>w«K*s  to  t>«imm.  ift* 

l«^IT», 

>l    •••  0I«.    10 


•eOBTBX    tT«Tt"« 

NWIM   tlMI««t«l«« 

4  aiaLio^avMy  a*  aci^aaTs  nien  ti«  b4M<«ioa«i. 
teir^ri  C4^..  i*«*-i«*4.    (•MiMi.catw 
r<Tc-«0L'>»T-   r««i«r,<i  rsrcMO(.ovr>  cm>no»»»>»t4>. 

«T«lt<.     >I'««.4TI0«    TteiMIOUt*!    *«0    »MTSIC<t. 

»»T.<a<>r«i.'v»».     •o-»   tcrracNCft. 
M  0I«>    M 


ITttC«« 

t 


•COUITTt   '(.O* 
•T40U..TY 

ON   :•<   $r4ait.tTv  or   <ifCouf  flo*  MT<cr>i  oo- 
T«T|N«     Tv.ti«](««i  4  rmiTT  •**.     •  -^ak  cx4«*c- 
T»»i%Ti-   vr^C*   l<   iNTajouCro  41  4  CHanacCMTic 
•  «•««?!.«    -,'««(m|<M   stmilITt. 
•n-aoi   Ml  Piv.     « 


♦  "t    4aWLT'IC    JOt'lTina    to    tHt    «OUN0    x«i»«i«ie 

rtrto  •Ckiii.'KM  r<o«  •  ■^.4*<  <4vt   iMCiotN'  a>i 
4  cvi.>irX4  >'^  conccitric  ctli«ic<kic4«.  kc^iom* 
•e-«oi  Tot  Di«<  n 


•eTToeMeaiiTa* 


lavicr  c'^irtacNcti  0'<  aixooT. 

«0-«0l    MT  I>l».    I* 


t  •aoi.a4'«  octl^WO  Tj  acatuat  TMf  crrcrT  or 

cart»  4W  T«  MS-iironc  or  ttt*  m»u«.tin«  rao* 

STV49T    4«n     l<«Tt«)f  rrf«T    1.040    4r»LIC4TI0«    IT 

i«o  r  4-<u  «M  r  1^  TO  )0>ooo  •««««. 
•I  orr  Div.   IT 


•caiivtaa  tool* 

savict.  4N0  C4|-«ia«  TOOL  roa  TlkCrMOae  C4at.c 

■r.it  I    i/i  II  ii(t'44CH>  DCttaNi  4<a  oc»fk<<*^NT. 
*e>«ot  MM  Olv.   M 


(TSTtm  uMc*ti»  or  koakinataak  aitorro 

COHTaOl,     !<■    -4MI(*    »^"IJ4eH. 

(I  vn  nit.     t 


■can^iiiei 

tracTCN  roa^iM* 

e^Toaivir  sracTci  ro^aiM  or  aocacT  aoToa 
CTton  C4»e»i  i«Tt«ia  <c*»4T. 

4»*«oi  rri  oiv.  M 

««  TMk.  iT4«ikiTr  or  »iKOus  rcoa  KTacra  ao- 
T4T|<w  cri.l<«)caii  4  rtaiTC  «*a.  4  ■C4«  c***a4C> 
Tcait'tc  vj'^aea  M  I'tTadoucco  41  4  CNMtactaitTic  •cartTac  riLTcat 

a4«4«r(M    ItyCM^I^M    (T4«II.|TT.  OUMTt 

•B  aO»  Mt  oi».     • 

•^nouCTi->w  i^tauaiic  •<C4Suat.  roa  T>« 
a«wjr 4c Tuac  or  xitart  C'<tiT4(.<  t'J*  riLTta 
I  HTS  4»^i';4TiT<  3H  Jf   THiaj  ovtaroat   l»  tk 

»«-«o  «e  <4-<ac> 
tTMMini'ac  oiMi,  aoi^iaKM  raoaa4a»  4i>r  ao-aot  Ml  ni«<     • 

KUTCD. 

I  aot  ni**   w 

•caTiTtL  foani 
t^lau.* 
4aaLK4Tt(M  or  T^«a«  or  oTinAL  raoccvat* 
TO  rjHCTit^  4»»ao«l<4T|ji»  raoaiiat.  T-«toatTi»»c  4iir»  i«>t<|i%NT4L   i'<vC$Tii.aT|ONS 

M  111  •««  oiv<   IS  or  iiorTH  t<«]  jct'IIutijn  raociftci  in  •u«nisk« 

4l.lMI<l4Tt    «*I<KL     ••<    ruat    4N0    4t.Lte0    CaVtT*). 


•MT4  aaoC(*«.    •  STtTCat 

1*0-4    aCiatW     4*«lMl.>    tItT    gr    4»4lk4*kl 

cx^jTia  a^jTiaci. 

M>-«OI   aM  ul».   N 


•04T4  aaoecofiao  irtnas 

eOaMTIOUITT 


e4ao  ar4->  4«n  cmo  auNCn  c*»*ait.iTT 

C0iW4T|S||,|TT. 

•e-aoi  aM  oi».  M 


•OaT4  aaoccstlao  irtTtao 

iwoaaarioa  «CTai(v*k 

oCvtLua^aT  y  4  naTkaiM.!  ratfrcaTT  ut^t 
aaocttSI-M  <»»Tta. 

>l    MO  0I».    M 


aT4  •aoetstlvo  iriTta* 

ii»uT  ouT*uT  ocyieci 

t'le  c  Miat  4<w  Taa^tsrta  Ttait 

c«"wjTC«  a'*-'  n4T4  >4ort>tta«  »T»Tta» 
rarjCNTtO. 

>l  aio  oi«>  M 


taiaori   la 


1    iCTS 

:T«ie 


i«4tin(  or  4<T'«<CT«T  roa  rL4at 

<t    OM  Ot*.    IS 


CO««C«    KTS. 


T-«  *cT|«4Tiaii  c«aaiit  roa  akasTic  rv.x« 
or  «cU"l«rM-  Cdvara  4ain  mlo  4S  4  ruNCTio*  o 
T«  a4Tt  nr  ati4«.  at<<o«M.. 
•I   SOO  oi».    IT 


*U.OT« 

Mast   STIMICS 

t*-n  Hxof*  arat  oiKMCMCa  rau«  n«  mxl  aar 
•aaaiaco  ar  »^4r  oirraacTloa  to  oCTtaniar  Ti« 
tiTt<<T  or  txio  s<x.jaiLiTiis  txn  to  ruarxra 
OTLl'NATi  T-^  ax»  ar  Ti«  aisetoiLlTr  %tf  t"  t»» 
iai.|]iric4TToa  ra<K(ss. 

»l  oaa  oiv.  IT 


saaci.4Tioa  ficaalouU 

^TCMOLOOT 


e-4*<iM  ofSTaiouTloa  jr  lacoasitTCaT 
MTTtams  f  »4|4C'<  coi*4aisoM  t-u  auLTltn.'  aaa*. 
l<m  OCSIatS. 

m  aoi  aos  01*.  m 


I    OtO  DIV. 


•COTSTti,    STauCTuDC 
«4.U"iaUM    44.I.OTS 

errccT«  V  c«T«r4u.i«  STa<>eTuat  or  4t.<'alau» 
41.1. IT  «Hi.rT^  oa  tnM.si'H  oomo  STacMTn. 

91    It«  Dl»>    I* 


aeavsTM.  SToucTuai 

■OUCUkM   STOUCTuaC 

4  cocLfeTi'*!  o«  »*n.*i  0-  ocvtkoracaTs 

»<l«.I->    ST4TI    «HT4|'S. 

*S-aOt   OTI  OIV*      * 


•C«TST4b   STMIJCTuaC 
SIktCOM  CO 


c4TfT4L  ^TaucrMC  tr  sioi  ooT4|>i(u  uaca 
coNoiTioNv  -w  i*o>ajo  Tj  laO'oeo  4THasrT«rcs 
4»  rei<ri<4Tjaci  »<ja  iMO  to  laoo  ei  Ta»«s«.4T:(i 
or  r')aciaa  aclC4a'*<. 
4o>40i  Tsa  ui¥.  I* 


•e«T4  aa«ecsti<ta  STiTias 

lasraucTioa  ataiMLt 

41*  ruac'  eovpoTii  r40«a4M  erTtLO^ai.aT  ciaTc* 
<c»-v:i   M.*v>c(s  4>o  raoctouats  ouTuiati     I'scas 

••4<«ML. 

loa  oi».  JO 


•car*  ■aocctsi'is  STSTtas 

raooaaaaiaa  icoaruTtati 

aia  roacf  c<t-^ifl*  rHoa«4a  p(<ti.orat.aT  ciaTf* 
i<:*»:i   M.«rcts  4no  raowinuacs  ouTkiati     "scas 

a4a.j4<.. 

ao-aot  !••  OIV.   M 


•OaT4  aaoCCSSfN  SVSTtas 

aasaa  couiaataT 

«>niri';4Tinit  jr   thc  xaiMa  04T4  Taaatrt* 
»T4Tt"  r<ja  -iiar4T>aiLITT  aiTn  tmi   4H/4rk>* 

■  4n4«    tU«VCICL4<r     iCT.       UJOlfCVm. 

n  uiv.    » 


•oaT4  aoecissias  svsTtas 
saTitxtTts  laaTirtciaLi 

Cl>*uTT«  raoMx  orsiSNCO  to  acccrT  m> 

Ta4C<IN«    '>«T4    4«>    vCmIC4.(     T|M(    C4L1Sa4TI0*     0«Tt 

»•<»»  4  •w^N'Ttc  T«4T»rt'<  T»n  raooucco  »8^a 
4u>«<««Ttj  I'Macc  14T4  I .  aurria  coarurias. 
•I  sao         OIV.  M 


•COTSTM.    STOUCTUOt 

STaucTuaac  raoatoTUs 

T«0aiTI»4l.    4ir>    t«n'<|aiNT4l.     lavISTIWlTIIMS 

or  i|4e«Trt  «a  >ier'<'<T4Tim  raocrtsct  in  aa^actlur 

4«.U^IN4Tt     ^'•INU,     IN    r<iat     4»C    4ll.iea    C*TST>k 

40-aoi  sio  OIV.     1 


•0«T4   aaoCCSSINO   STSTtaS 

TtLCaCTtaiaa  oaT* 

raeaaaN  Ncawtarat^tTs  roa  Tht  laoiaN  xr4N 
tT4T|'M  a<irtai   4  1M-4  raooaaa  tTiTCa  oc'lMtr 

roa    JM    4T    THt     «4Ttu.lT4    CONTafH.    r4CltlTT. 

•I  aoo  OIV.  12 


aT«  sToaast  srtTcaa 

aaawrtCTuaia*  acTxoos 

•«I0~-o»N<|Tr  o«Tie4i.  afHoav  pmum, 
4B>«0I    M*  Olv.    JO 


•e*T4  TaMsntssiON  svsTcas 
a4aocs  ioiST«ac(i 

■>4T4    nr4ViatNCNTI    tV«kU4TIN«    T>«    COOUl    SI- 

a«4i€  04T4  -^aoci  -wca  4  co«oin«T|on  or  K-raaaica. 
To-i   iNic*0T4vci.  4'<o  sjoaaaiNC  casLC  rao- 

00N'«LLT    rt«r>.     4L4WI4     TO    SUN<»TV4LC .     C4LI''0MNI4 
•"-aOt    OOT  Olv.       • 


••»T«  Ta4Nsnis«io«  svsTCMs 

TiLCaMoac  e««UNie4TiOM  srsTcat 

T<f  Nao^ttN  jr  C4«oa  c*.!**  la  oioitm 

C'"*»JNIC4TI1.|l    IS    ITjniu. 

4e-aat  111  ojv.     > 


•OCT 

tajrats 

4    at'UaT    ON    Txr     STUOf    or     Th»    N4TUN4«. 

awTtlxo«.Ic^L  roN'iioN  jr  thi  f>uTNc  noi- 
o'HTjaoca.Tiaaic  n  thi  ai>ic*N  sc4N  mctli. 
4O-a0*  loa  Olv.   la 


•occitiON  aaaitM 

at-avioNtiTic  ■«  NOauTivt  ecciiloa  catTtaia. 

V>*,m    4»"T04CX4     To    OtCISION    •4»IN6    rao'CSSCI. 

»o-aoi  too         OIV.  1%  <^»>»«i. 


4  nTuoT  XH  raaa4«iLitTic  iNro«N4Tioik 
raoct»»Iw»  iriri, 
»"-aOt  \»%  OIV.  M 


TNCSa* 

cauNTi*  '•ooti.t  4w  4rn.ic4T|c>i,  ro  otTcrTioa 
pao^cwf, 
•••^Ot    »f  UIV.      t 


TINS  eoae 
iTatTCM  roaaios 

c4»o«tNi-   sTtcTc^  roMHiat  or  NOCKIT  HfO* 

lO-aOl    TTt  Olv.    M 

:  '0«4Ti0NS 
'Mate  NCasuacaCNT 

Tiavtt  T..«i  a<a  4>irL|Tut)(t  or  rMtik  «€n- 

••Ttn    av     T.C     4*N>J|kl.a    0r<0N4T|Jk, 

•-aoi  oaT  01,,  ^0  I 

:iSN4TI0IM 

I  OLIO  aocatT  aaoacixaaTS 

XT04UTIVI  a(H«»ioa  or  iOttO  raoau.i.4MTs. 
"*^l  »»l  Olv.  10 


•o^^Tcaarto  ctavouaot 

I«'a4«r-|    f»LCT<4    or    MT-Of    •lit')    CH»1I41J 

THt   kr<  icTu^c  ar  HTjaoMk  rmoaiur  4»' 
4>^*1    MO  Olv.    2S 


•occttioa  iMaiiia 
ortaaTions  acMaacH 

i|Kui<C«  ■a'isiO  or  rao«a4ra(iM  ovix   4 
a«»Ov   CX4IN   (iTCNJi   aacvlous   rfJlKTS   4N0 
SX  jTioN  4i.-.uairH«s  TO  Mi06«4N«l>.i  ovia  4  aaaarv 
arse i4t  rao'ttt. 
»o-a«t  oaa  oiv.   is 


•occaaaacssioa  sicaatss 
ooss 

ciacv».»Ti«T  4i«^  «t«ria4ToaT  Cn4Nat.s  4S<eci4Tro 

•  I'M   0CCO"»»t$SI0«i    tlrK«ts    IN    4^jTMCTI2ro   00c<. 

»o-aot  taa  oiv.   la 


•MCOMTaallMTlOa 

ssTca 

a4nioi.>v\IC4i.  orcJNTaaiNaTiON  or  OM|N«|t.«  •4Tt« 
OT   IJN  tae->«NO(.      T-«  [<ar*|arMT4t.  roai  %t% 
LtN|T»o  XI  THC    H'^Tjrft  Tai.   a4|«o  4i«n  l4i«o. 
**-^l   HO  Olv.    I* 


•OVoaaaTiON 

aaTHcaarieai.  aaacvsis 

cju4Tiii<  or   •7T10N  jr  4  oe4a  alTM  tx 

1.4TH41     S'ia'4Ct    THtHN.LCT     IN»Ul«tto     |NCLLir>IN« 

T^  errtCTj  or  s>«aH  ncroapi4finN  4N0  aoT4'aaT 
l>^aT|4. 

>l   IM  OIV.    IS 


OAT -no 


•airrtafNTiat  >auaTiON> 
"»THea4Tie4L  aacoiCTiON 


i>roaa4T>a>i  4C(.<riNto  to  ac^fancn  i«.  co^raoLirj 
'■^'"""iJCLt**  ae4'rioNi  is  sun»«ucu. 
«P-w«  T»a  Olv.  n 


siasia,**  soi.>jT>j<$  or  4n  lNTt<.ao-aiF>e>tftTi4L 

COImTIO^I    I-(    H40I4TI/C     T44Niri». 

ao>4et  asa  niv.   is 


•oirra4CT|oa 

CLCCTaoaaSNCTIC    •4VCS 

aiV:4Hc->  IN  CL'CiNnnMMiTirs.  »i.4kN4k.  4no 
•«T»)aKS.  •4'>i4Tt3'a  4NJ  DiFF>4CTiaN  aaoni  CM 
IN  aiisiTNOoir   attim«.     raor4<4TiON  444;  rir- 

r«4eTI0N   •a-KM.LVS    I<    ISjTaoriC    >l4S«4S.       '010- 
ISr.    4N0    »^»»TtHIN'.    'N'W'tSTltJ    nr    V4NI4tll.C     l«- 

•ei4v<:t  4>n  48S<>aN|«.,  suaracis.     ccai.N»uv  a4- 

0I4TI0N.       N'TaOIK    THCoar, 

40-aot  Jis  OIV.  M 


'irrutcat 
•4  set 

£«»taiNtiT4i,  s»'<jT  or  Tw  fv^majtw  MONOaav 
L«Tt«  IN  -■«»  aoTI'M  IN  44ISV«XTHlC4t.  birrutias 
•  TT.i   COH.ri    (4U.S. 

ae-aot  aas  oiv.     « 


•oirrutioa 
coaTiaas 

H|iiH.rrN^aaT>/>C  oiioaTica  aagTccTivi  roatua 
roa  v4Nniii'<  4nu  cxj»>|ijm  i>atr  4«.LaTS. 
•o-aoi  oai  Olv.    it 


•oirrutlON 
aCLOlas 

tCLCC'tO   4*T|CLCi   "N   V4n|0US   nCTNOoS   or 
•CL1IN0I  T<t.,«^arij«  nr  rOMfi'w  actcaacM. 
*"— 91    sot  Olv.    IT 


•01 1  .ccTate  aaiacaTiet 
■faaiTtt 

OltLtCTaic   C0a4T4NT   4>,n  loss    T4n«ni   or 
tvmti.  rr«airt<  »T  tLCvaTco  ^,.-»%.tHL\\jff\. 

»*  Olv.     14 


•01  t  MTOICS 

:  «TiNU 


.   T-«c  TtviLoaacaT  «>n  4r^iC4T|u«  or  rtB«tT|.t 
1  :  e(.rcTa-)««iMtTi<-  aixoaackS  roa  cue Tao-'a»Li>> 
I    v»    ntvlrt^. 
4-aOI    Tl«  Olv.    M 

•oiiJccTaiet 


•eitiTac  eoMaunas 

ONTiD'ir-i  macTijN  i«r4i>siONS  roa  aiiao>i4i. 

9M4^<|4T|C     ^  IHO*    —    CO>»OTrH    r*(t<U,4aMIIM    r^    TMf 

co»rjT«TiHi  rw   »4i»H  eimut&ioNX  aac   T»i4rro. 
»0-»OI   tai  Olv.   IS 


•oitiTai,  coMTuTtat 
»^4sioiLiTT  tTuoies 

"»TMfH»TIC4i.  a»T<dn$  uSCD  IN   ONIvCaMl  01- 
6IT«L  0^a4T|0«4l.  rLIOMl  TH4INrr  TOOt. 
4B>«0I  Tao  OIV.  M 


I  faMuaiC4T|')N  STtTCas 

. .  T-tC  ri«*ii.i"  V  tHaOa  coataot   la  oiaitai 
I  ^  "MjNiC4Tii.«$  u  jrjnito. 
'1-aot  in  OIV.     s 


Tevti.oaNr.,T  or   4  rna^iNa  oic   ••4Tcai4t. 
"  roa  4c«vicc  4t  2«oj  r. 

Olt  Olv.    IT 


■UIT- 


•OCsaaeaTiOM 
troaaoc 

aiSTCo  c>Nr>»N(NTs  or  aaTiaiCL   in  »Tuaa«c. 
at^ia.Ts  jr  troaiaa  in  orci>-a|a.   anco.   sTa.«aao 
•••CM-jst  4<v  coarajcLfj  MuamiTT  aaaCMOu'l. 
»»-aot  rrs  DIV.   IS 

•OCkTa  •IMSs 

4caoov«aMic  CHaaacTtaisTiei 

Tjaaw.Ts»  NouMnatT  L4TCa  riTw  aacssuHC   kaaoi- 
i?!^  *•  *  "^O"'  '«F4«.      iHt   r«KCS>  or   ioaa4- 
TioN  4in  a?  :(>.*»  I  NaT  I  ON  la  hot  4im,     4caoOTMMic 
c»4a4CTtat«»ic»  or  jtLT.  aiNc  aiTN  otruicTW 
4ILC40N.  r^ar,   a>r>  jthj,  scco««4nt  coaiaot    ia«- 
'4rc»  IN  «i"tasoNic  rto..     iT^rc  4aTici.»«.  utsa 

T•4VK4TM^^^  "  "' 

»»-aOt  aoo  01*.     • 


•OtitaTt 

taosiSM 

T«  otrkaTioN  a4ti>r  ia  t>«  coasTaL  aa«a  v 
fi  4NO  IT,  at  laiTi  >«■  TMi  crrrcTivtNtsi  or 

tOI  f4N  cats>ON. 

»o-aoi  toa  Olv.     2 

•otstsa 

•tfSMT 

ULCCTiiN  or  Narcai4..s   in  •in|nu«  atlWT 
or  sr  iN. 

40-aOl    TT1  01*.    !• 


•TtcTioa 

THCoav 

OMTia    -ODCLS    4«    4ra(.IC4T|eN    TO   OSTtrTIC 

.aa(»^em, 
••-•ot  Mt  01*.     a 


•oiijitt.  CNSiact 
•*»lNt  tasiNCt 

I     oataarivi  tut4   jr   vtaTuaa  eutck.  Ckat.^ 

.    •pTn  Tuaaos'ircaeHaa4ca. 

•pMOl    StS  OIV.    tT 

•oirVtacNCc  touarieas 


riNlTt-oirrKCNcc  mitmoos  at  4rn.lUi  T« 
'tctsoNic  viscxi«>  iH0v«-L4*ca  couarioa«, 
ISO  Olv.     • 


»i>«aoi  MI  Olv.   IS 

laacaec  couaTioat 

STCaOT    STaTt.    $'\.jTI0<t    TO    N«ViCa.tTOaC« 
1'NS   alTH    iiSH   tacco  OlSltat.   C<MWuTta». 

»<f+«i  ooa  OIV.  IS 


•OlsiTat  coHruTcas 

raesaaMMiiM  icoamTtati 

a«atTti';»L  aca'at  Tai4Neui.4TiuN  Eaa<* 
4N4CTSI1   aM.<  4rat.iC4TiO'«  or  cnvrtNSaTihi. 

CO-iaTION*    T1    T.«    '(C««4L    8».OC«    TmaNauL4Tt0»    4*0 

•  "J  JlTHti.T    ■•H0U44'.. 

ao-aoi  aoa  oiv.     2 


•oiSfTak  Btcoaniaa  tTtrc«s 

«T    4U.-JXI0-»Tare    0I6IT4L    arcOaolNb    STtT(M, 
ONSISTlHl    -»    4    2'»0.CM4  .nCL     INTUT     Se4N    MTTCh. 

4N  aii4L>>>..r-v.oiaiTak  coivraTc*.  4N0  4  ra^a 

T4a»  auNCx. 

ao-aoi   iM  OIV.   10 


•oioeet 

aaoMTioN  34aaoc 

^aOMTIlN    at5I4T4NT    JCVICt*    UTiLIIINb 
TllNNtLI*.    ')•    OTHC*    CONCWCTIIMi    aHCNOaiCNa     !•■ 

riL«  «TauCT  laes. 

ae-aot  tl<  OJV.     a 


tmik- 


.    .        •ciooet  leucTaoa  Tuact) 

o<  Tmc  4*»au<i»4rc  socUTioa  or  0CLT4  u  »  run        ccsiiw 
I  ic>a.CT  *va«t.ea<. 

lao  OIV.  IS 


4S»M»T'»T»C    ■tH4vl0a    jr    tULUTIOMS   OT    NO^LlNCaa 
•  rt«tNC'-TirrtH»Nri41.    C0U4T|0Ni. 


CjaatNT  -tcNkiT'  ui"ir4T|ca«  is  4  THtmioNic 
ONvtaTCH.     j«ciLL4i|'Hii,  IN  a*ir  vOLT4ac.  Out. 
r'jT  <XT4'>c  4NU  CM-KNT  0*14  4  riac  aaMNt  or 
oat««T|»,  rvnint'vt  (iiH  a  cestuN  vaaoa  'alooc. 
40-aOi  ssa  DIV.  2S 


Fl"tC 


•cin  1  acNCf 


CO>MT|Slit 
:TtONac  aMacTStt 


iL4aL4Cf   T»a.itri4«  TataTMCNT  or  4  oirrc»CNCC- 

'-ia4L    rO'l4T|i)N. 

•I  aoa  OIV.  IS 

CMTIat.   tOUaTIOMS 

uaiirc>«st  CMJlTi^  roa  MOaTauiai. 
iJnie   U(.uTi9<<«   TO  fx  Licaaau  couaTIO'. 
h"  tat  Olv.   is 


•oiooci  itiXCTaoa  ruacti 
siMsaLt 

THiN-riti  aCTivarua  HcraatToaT  tuatTaaTc 
cwaiNaTiot^  roa  hi  iH-iiissioM-TtatlTT  caTMOoct. 
arTjvaTOH-,  i-»sT.<4»t  CXI  J I N4  Tinas  4r*taai.r  To 
"•"F   'Wa.T   •   jecJN->4<T  trrrcT  nf   iMCanlboir 
cistiON  ir  sTsTt"  >r<ioicn. 
*A-aOi  %y^  oiv.     0 


•eiOBCt  iciAcraoa  Tuacti 
MCLIJM  trntj'  saict 

<4TrToN-'iLi.to   T  caaioNic  cONvcaTta. 
»»-aoi  aoo  niv.     a 


•OlOOCt    ItCMICMOUCTOai 

aicaoaavc  tMiancaT 

">tvtLoaH»MT  or  a  juaLiTT  acasuacMiNT  riMi 
*4«4CT0«  'ii-)oti  4»  4iraj*4vc  raruucNciCk. 
ao-«et  eot  Olv.    a 


It  II 
Micai 


»l«Mt    IKMIC^ 
■MM  aiM4«C*« 

K>IC«v>ueT«a  ••u»U;i|iM   itCMiiauct  w>|rii  (••«• 
•  tiirv  or  V4ic9<rtucf<ait  ••<(*  uk**  *s  duv>  (•(■«. 


•tc««ucTaai 


o'>i»i*l<n.     *(Mn«tt««  >jr  eionri  tNO  ri>«««iti«»« 

tl    •»•  •■«•      • 


T-«aaiTi>M.  Mn  *»^ite  ••aofo.**  *Maci«'te 

•TH    TMC    iir«ta>l    V    >    »M*«tT*IC    M<»l.l*ltll 

>r  oi»>    • 


••  r4i.ci"*V"  "OX  mi>ti«ast 


•M>    M 


ic« 

irtMtcut 

M-«*i  y—  oi«*    * 


MtTT  Kvteu 

MoncTi'M  i>«e«|jcn  •*  v-ti*  la*  rmh  *Mi«tt 
MtGM-iiiT(<i«iTT  t«*ULir  «eiM. 
)i  at*  oi«.  M 


T«*ia$H|Ut9^  l.l«t 

*ktcr«ic  •««!  ■«jr*«aTten  M  wan  >j«ii>o»« 
M   l«T  0I«>     * 


«Lief«ie  >iic  i>«tii 

•I    TSl  BIV.      « 


CUCTVic  tact 

tTMIktT*   or   tLM   MM   MIC   OtKHMMt. 


ICt 


■lai* 

t(«C4*i.    »n«l«l* 
•«I4. 

MS 


tutvntm. 

KMMiTr  aitTMtajTto*  i»  »4.L0tfu  >.»tk»  or 
rwT«i.icT<»c  owwKTTB*.     lT«r»  or  u«i>M  roL*- 
e»»»»»«.Li"«  siLic"*^  T"  M«4  rMCuecicTaie  coi^ 

»C«n*t.      •^il'i^   *«  IklCTSICM.   «M«l4CTt*ltTIC« 

or  tiLiev*  'MOToencT'K  eoKwerTM  mttwui. 

MtOM  C0NC'iT«tTl0^  or  tOL**  racaOT   in  tli  ICO« 
•xnTarnc'ie  c(ll».     »*.»»  rMOTo«LfCWie  MT't" 
•rri.teT»n. 

M  ■>« 


•CLcemc  OIK  i*>oti 
mewoaioinTic  rukiu 


or  '•icaoat^'  «4(  'vtMOj**!  t>«mt   it  "Mt'nun. 
91    t*«  01*.    M 


••LKTaic  ricki* 


•LKOO  ittnonoiOTi 


•I  WOT  iTtfrw 
MiMM  (wianaiiM 

t  ■lObl'^'VMrMf   jr  •ci'orTt  rroa  T14.  kCM«ia*M. 
KUtnt  L».-  i««*-i«*j.     tMtNieaiMS 
r<Tc«)(.o«*-   raaiat*.  •trcxoion'r.  t'nimotawonn. 
tTOttli   tfiLtTIO^   ra.r>M|«u(».   >N0  mrtlC'L 
»«rTHaor«i'v4».     •»»  '«(r(4c<ictt. 
M  oi»>  M 


*LMOO   f 

luirteti. 
•I   too 


T>«  ■lmct  tMTH  ncLuoiM*  ttciric 

0I»«      t 


kiauie  «Tti.* 

r-«    MT*0*>«tlt   or    >    «(TMJ.IttB   tILICirtU 
fXT-l'I    ex*     It    a>tCU«tCO«       WMtlMl    tOIMC*. 
M  0I»>      « 


nwiK'^io*  ar  tjvttr  uiiiclc  CMfiTkte 
•CM«'««i«  txta  r*4riekct  mo  e*o*«  i*  mi 
eL»e«ie  •irui". 

tm  ou.  M 


ITIC 


•CUCTaic  rtckM 

napiit— Tie  ocMWKt 

ei.«cT«ic  rilLO  crrrtrt  in  »•■•«*• 
tto^Miet. 

•I  M*  oi».  n 


•ILOT  t<»o<Mtri><  ■tJUiatMMTt  acvila 

I    •••  DIV.       I 


NtTWTtM 

uoie  timn 

taTCU.IT'    tCI«TIU.*TiO«    0»»I1»»t»    I*    TMT 
*\^X>4*<.    f*<^..       Ol-MML    MA    K41«M*4.    VMU'IO 

»■»  wteaxri. 


IC* 

Maur*cTw«l<«  Wt'WOl 

1I1CU»<I-M|   or   Ct«T*l«   ntfOCOUItlUt    TO 

oen*"!"*  T«  ico^>iic*t.  tFrteTi»e>«»t  or  o"©!* 
■M-H|i«l<ik  -wp^ios.     T»».*^T|0«  mam  mtt%<tm 


•CtlCTaic  aoToat 

■CLiMikirr  iCkietaaaiMi 

•  ittiM  Tn«i]k>riaN  jr  mticli  v  tm. 

or    1C*t<WMtklt<    <*   tLlCT«IC    "TToat. 


«M 


Dl*. 


•Oil 


w 


«*ai*Ti«af 
ttntkiTT  iciwrikkJiTiaM  OMcavCB  l«  tmt 

*•!•>>«*«.    tif.       B|>M«H.    UlP    lC**««*k    VMlA^ia 

MC    WtCaoCt. 


•ei*«<iT*T|«n 

MITVMTIM 

THC   ■«.(    or    tTtTltTICt    m   TOT    *M*kTtl«> 
or«e«irtt«(  »c«iu«  varolCTivt  traritTics.     ■*€••• 

»•»  ■«tC«0«T«fltT|>-»,  r«aMMIIL|TT  or  OCCk^«(>lCI 
««  eil«<llTI><t  £»r»ef.  tT*TtlT|C*l.  •^••OVH  IM 
0')««'IC    «'«<TO»CIT«i. 

ii»>«oi  ••«  ai«>  M 


■MT««MiTie«<.  nmtcTioM 

»«ruT->rTruT  *<o  wtvKT  rkMatiiai     *  ti-aoc* 
or  <cec<iT  j'vtkO^OT^.     >*TNr«iricu.  ico'-oaici 
IN  tavKT  t>a«o«i<r  j«a«<if*Ti'M. 
»l   •««  Dl«.    u 


trtoM 
or«a*TiaiM  VMMCH 

T-«    «•     1*ltCT<     ■•IfiM    KMOei<     >4tlll«    Tl«    COM- 

limnu%  r«OAiirn  •<->••  •"ICm  u'lLiiti  »>«»li -•iov« 

l"«*T*jtTiiN  4iio  •"'•  'njtfk'mrr  ^no  t«aui*is«*i 

kC'Oilirt  vaTcaiK**     iwil*lou*L  %r\ior  uo 

rao»aftt. 

M>-«oi  •••  ei««  tl 


(r»o«T   t\%  (arriiXO  ON  im.  HfklMlklTTi 
octiwii  *<a  cc<jNa«lc  «T«TitTic«  ur  Ckcciatc 

anTM  DurvtcTtMC. 

•I  0l».      T 


•CkccT^ic  rettiTioc 
raor4««Tio« 

(ktCTKic  •«•«  "Njr«fc»tl0»  n*  nON-uoifO 
caur\.co  MawittiON  Ll'«t> 
•I  lar  ei».    » 


•CLCcnic  roaca  MMOucriON 
otaccT  euaacirr 

niKuxi'M  or  TMC  tatickt*   •e*r*CIT*Ncr  o-C 
1fm.^*rm   )M«*TI>*.  oa  *  •«•  macirkt*.   •«*«»- 
LiTiM  or  aittlM  aiTiCkf. 

»i   Ma  Olv.      T 


r««c«  raoouCTioa 


vaoiOktaictk  a>wiTaai«a<     coaccrra  mo  ir«- 
rrt,     caif^iaia  fv  r»»j««iwn>  civik  otrf>iC 
a«>)ixaaie*k  •o«i^»«ixa  tvtTt-^  *ac  ivmamtco. 
(I  a«t  Olv.  M 


NCuraoN  rkuait  ««  r^oeuccD  av  ti«  acuraoa 
acacMToa. 

laa  DIV.  M 


a«v« 

r«  newai'M.  a*<l«  1%  rattcaTio  roa  ucr>ala 
*et  ocot'Tv  or  rtkLOwT  coaroiiuTiok  ■>«« 
eMT*MiY*ri>vi  iCMit  ii  r**rT|ONario. 
n  Olv.  M 


irits  or  jaa-a  tnck. 
oiv.  fa 


*9m  rHTViOkoaictc  trrccti  or  icaaw  i« 
a<it«4Tt. 
MiMt  MS  01*.  la 


••LaSTiC  »«U.t 
■vcaaaieac  aavct 

t'Ut.Tttt  or   r>«  MTiuiiict  or  ikatTIc   tT*naa. 

TMf  tr*kK<Ti<v»  or  «»riirT(iTic  "fTMOOs  TO  »aae- 
LrM  or  tka^Tic  »tm*tijn  in  tk  VHavior  or 

tk*tTic  »Ta'ieTua»«  •*%  iavtiTi««rcD. 
aa  Ml  iva  eiv.  m 


•tt.a«T|C    tlVLkt 

ikatTir   \HB  •k«tTic  4CM«vioa  gr  crkl>c*1cak 
iMCkkt  i«r«<  nvaaoic  lo^os  a*irr  on  tNL«a« 
catTtaia. 

IM  OIV.  n 


•CkKTaie 
ruCk  ctkkt 

•  jfL  C'kkt.     aectaii*"*  aafi  roNtagk  •'a**M(Tfat 
or  a*t  OirrifioN  'kCCajoft.     MT-tNaTIc*'    ■OWi 
»•«  irart^^MSroar  ir  ■»  atarrr**  fcciit 
»  LlJuin  'o  a*  tk'CTOflot  «oaraer. 
•a  olv.     T 


•CLICTalC   r««|<   MMOUCTlOa 

■arcaiakt 

tlLVCa-iTaC  icro^aar  aaTTtav  lavctTiaaTIM. 

r«LL»i|iJi«  4-x)ITto^t  Tn  iiLvta  •<.»»».     tikvta 
'••TiCkt  <i*t  irr»eT»  oa  caracirt  »io  c»en  kirf. 
cii«»esT  wxiTT  4"«  «"N  cnNctfraaTiONt  ON  e»ckr 
Lt'C.     (•■••oca  a<«  M  KxuTioN  irueict  o>  tm( 

•lf'\«TIVt    av^Tt. 

a0-^o«  eaa  Div.     t 


acuitTaaca* 

■VCMaaicac  MMMariu 


•ctCCTaic  reacN  raoouCTioa 
vcav  kM  racawacv 


«laa  inaCMia 
autTtaiTt 


tjoromiia 
I  laa 


>-ivtic«L  ivakU<TiaN  jr  aa  ac«Tkic  tka*''0)«a 
<Mic-i  NaT  ^'  luiTtakC  rja  KaaT  vakvt  am  icaTina. 
M  olv.   la 


Tie  oi«T«iauTiw  CHA^aCTtaitTici  or 
cr<  CkCcrai'ai.  roNCa  ivtTta. 

It?  0I«.      T 


ovMtNMi*  icMnitvavi 

tTi>Ti«tM  or  <»*i  aMj  NToaoLVtlt-tTaaL'  Uat- 
TONcai  e<m«tT|<ia  or  n^in  in  naicM  tikico'  It 
cwvfCTCu  JiaeeTcT  to  NiTaoaca. 
tl   TM  Olv.    la 


atviMikiTv  iibccTaMicti 

C-wict  or  tar(Tr  rtcToa  aNa  co^^utitio^  in 
octiMiaa  (kCCTao«a'<N(Tic  xcCHaNitat  or  a  ac> 
Oiiiacn  nctNoaaikiTf. 

•>a  OIV.     T 


tllT  l«TMMa 


'"•tai-wiTac  ortlaa  la  T»«  «tuo»  or  a«»i- 
raTiHn   aviTt.      •i  i»rtal»«NT  »|th  xiANrv 


kccTaie  aaei 
•acetaa  ivi«t«j  •  ukTM«l«LCT» 

T-tt  twwK'T  or  »■<«  aTNOtrHcat  «a  T»«  aaniaTlca 
or  44  aac  ^ttciiaaac.  trccTaaaaa»Mic  aaakvait. 
I  Ma  OIV.  r» 


M-t 


•CkMTa  ICMt  TCMCt 

nCvCkurNrnT  •»   aN  emciINT   a^  maCTirak 
aoLio  1T4TC  CkceT*icai  itm.*  triTCMiaa  w'Tta 
»«»a  •aci(.NT>04T  atacaari. 
>i  eaa  biv.     I 


1 


loVCtTlttTlea   XT   CONUCTkCtt   talTCMIN* 

CoaeC'Tt  ro«  arrkTcario^  to  4i»e«arT  Cktc'aicaL 
tTtTtat  ••  VOL.   I  -  aiacaarT  iMTtat 
aeou|a«ai<«T%. 

•I  Tia  eiv.    ? 


•cucTaie^  cautraCMT 

TH(  oi«T<i*uT|tN  CMaaacTtaiiTiet  or  a  «too- 
cr»  CktCTNirak  rONta  aTtTta. 
a»-aoa  llT  eiv.     T 


•CkccTaacMcni tvav 
coaaotioa 

a  kITiaaTviac  tuavir  mt%  Naof  on  Ck(CTa»c»t"t> 
cat.  coaao«i'«N  at  ackartu  to  atacaarT  raaT'CaTira 
aaTtaiact. 
a*i>OM  l«T  eiv.     a 


antCTMCMtaKvav 
ruCk  etkkt 

acitaacM  on  a4Ttai4kai  raocrtMt  4ng  cvictt 

NfLtTtO    Tl   fitfNIT    CJNVfatlON.      tu*cacoM<u'Tcai. 
Cl»cTaoeHr«teak  c'lavtaTtat.   T>*a»otktcTatr  4ao 
THra«tONic  laTiaitki.     tokio  «t«tc  (Ntaav  con- 
vraTtai.     t>«m<io~ic  raiTTta  •aTcaiM.t. 
•I  a>i  uiv.    • 


CktCTax'«NlCak  oaioaTiON  or  roaaic  *ciOi 
reitiakc  'It*  IN  riitk  eukt« 
ac-Mi  aM  Olv.     a 


•CktCTNOCMCNItTaV 

aaai^KTwaiNa  acTMaM 

aaTcaitk  raocc^tiaa  4no  rMCNOHCNa  iNvcaTiaa* 
TiONt  roa  ratCTioNak  cki^TiioNic  acocat.  ciie- 
TaoeHf«ic»k  TicNNtaut*.     rklcTaaN  at*-  rtnt. 
Niouct.  kat'a  Tfcniouct. 

•t    M«  01*.     • 


•«LCCTa«Mt 

tktcTaie  aaet 

T-ir  (r*trT  or  tmc  tTNatr»«ar  oa  ti«  aaruTiON 
or  14  4ac  9tteM4aiC.   artcTao«a«»Htc  aNakT'ii. 
as-a«i  Ma  oi«.  i% 


•Cucraocaotivc  NaCNtaiat 
aaai^acTuataa  aiTxeot 

TaaNiktTtoN  or  rjaviM  aittaacm     t>« 
rtatloIkITT  or   ■a'KtiaiNS  NCTaitic   t«MF*cr»  (T 
■raNi  nr  ci-winIn^   4n  a-aoOt   soli'TIOn  vitm  tmi 

NfCxaNICaC     «CT|ON    or    4    CuTTINU    CLtCT«OkTT»l 

aaeoC'jiT  NfTMoO  4t  4  aattt  'or  NaCMiNiaa  raaTt. 
M  Olv.  t* 


KLK-  KMX 


att  1  ITMIHIIKTIC  ritLM 

•H^IM-  eiraiaiNTiak  cauarioM 

raeort  or  tnc  'iaiaut<«tt  aao  laitTcacc  Ti«eacat 

'M  4N  CkKcaoaaftiCTir  rtCLO  aHTN  tk  Noa>ak 
tB«»jt«NT  i>»  iigTM  THt  ittrtaic  aNO  NatNtTtc 
flCt^I   It  '.ivtN  ON  4   ««ooTM  turracc. 
MiMt  M«  DIV.    It 

aCUtTaON*«H|Tie  aui.M( 
fciccraie  eitcnaaitt 


aaucTaea  ataai 
■cceiaa 


NaaetkcONo  ria.ae  oacMieoaN  tvuor.     4  ttmaaav 
Nicaoaav  tat  aacavojaN  thcimit   ii  mtfarco. 
I  Ma  OIV.  M 


TIC  aaM* 

aONLIwaa  iNTtaaak  cauaTiONi  or  akouTrvt 
naatrta. 

Olv.   I* 


ttTaoaatiffTtc  lavct 
Hf«ttT*a>^gM 

I  I   ocaivaTiM  or  4rraea|aaT|Ns  rocTavaiaLS  *Qi> 

f  »«eT|ON    l-»V    It    aTJOIIO. 

ft  NMi  lai  eiv.  n 


aCkf^TaOMMMtTic  aavct 
MTHtaaTlcac  aaakvtll 


K4Trk«i-«a  ^  'iNioiaccTiONak  tuaract.  aavu. 

»T.itii4TIC4U    aNak^tlt. 

f-aei  »—  Olv.  M 


acktc  TaoLiMiv  tccaet 
auacaicaa.  aaakvtlt 

C<*Ca|N(<irt    IN  tUCTNOLualNtlCCNCt    CUNTVCTIO. 
M>aOI    ST*  OIV.    M 


a«kCe  TaOLuai  •«  iccacc 

VMOtaMeaCKcaT  aaTcaiact 

aiotrHt*  Ncuaac".     {iNC-tucnoci     MaairaNitr 
tmim  m.N  tL<cT«oi.>j«i>«>(CNT  cfkk  cewiui«4Tiet , 
OaatLaii"**  aCTac'a  tKCTaOkU-INtKfNCl   4««  attk- 
ca»«T4kLini.  niaMi,>  oaicNTto  rita  tTauCTi«(. 
v4»oN  ocr-XTTioN  aaxttt. 
ae-aei  oM  Olv.    • 


tc 
TaaTiM 


a  NUNtaKak  TararaCNf  or  tmc  TaaatroMT  or 
41 1 4T I  ON  T-4NOU0H  tcaat  or  ■4TFai4L  aiTM 
•  arijTNCT--)»a€.iOCNT  4a»oarT|ON  cacrricujtrt. 
49>aOI   TM  OIV.   M 


atu  dTMMaoMTic  aavu 
i^aaaTioa 

acuaacM  in  ct.rCTiKM4ei«Tict>  *katMaa>  aao 
i^TiMut,     atniaTm  aao  nirratcTioN  rao«L(»t 
i  4NitOTa'>'»ic  atniJNa.     aaorar-aTioN  4ni>  rir. 
iVcTiON  aaiakiat   11   ItJTNoric  ri.atHat.     ruio- 
4N0  »C4*TtaiN^  ranrenTid  or  vaaiaakC   !»• 
4<>cc  aNi  aatoaxlvi  tjartctt.     ccatwov  aa. 
TION.     <^Taoai<   r-«n«r. 
It  111  niv.   to 


tTuOv  V  TX  r«ur4eaT|0N  or  Vkr-aavtk  in 
iXNCO-it  cONOuTTiNr.  atnia. 
tia  Olv.     0 


TIC   M«C« 


tC4TTLaiM6  or  >iaioiaccTioaa<.  tuaract  aavu. 

^aTKNiTii:4i.  aNak'tit. 
i9>aot  aaa  oiv.  n 


acuc  TaokUN  I  ac  tccaec 
MaieoaoucTiMt 

eaaaita  injccTIOn  fkCcTaOkuaiNCKtNct..   rata. 
aaaTiON  o»   M-vi  ra»»T4k».     tu— hl   injIction 
tL»cTaoku"i<«t«carf  4N0  arkaTce  Torict.     'loc-«ar 
lll-<  C0Mro'ar>t.      ttv  riLNt  Naot  ar  vacm-a 
TaaNtroai. 

rt  Olv.  t* 


•CkcCTaaLTTti 

Tie  crrt<-T  or  4>M|T|vct  oa  CLtCTagocroaiTio 
aNO  CktCTae^itt'X.'iTlON  jr  CaONtUN  aNO  NlcCk. 
ao-.«at  >|4  Olv.     a 


I   »TUOT    >» 
I  MaeNT  ac« 
1^.^01  ait 


laaMPHgac  urauiaa  ti«.  in. 

TTCa   TtCMNIJUC. 

Olv.       • 


•«i4dTaoNaaNeTic  aavct 

iJTaaMiaH  racaucaev 

1TUDT  ar  TMC  i<iNatrMcae  uTikKiat  Ti«.  in- 

aCNT    V«TT|.a    TtCMNIWC« 

I  ail  Olv.    a 


I  ,  ackaTivMTic  a»4i  or  cHAaeer  r4aTicktt 
iflNfraaTlN'.  a   tTa'IMaar.   guirsciNT  aLata*   aaio 
' -^   >Ta(4N|>i  ivt^aaiklTT  rHitH  caN  aisau»T  jut 
1  'tiTe*. 

I  lat  OIV.  ta 


Xaiva'i'iN  VI*  4a«aoaiMaTiNa  aokTNU«iaL* 

CTION    |..^»     la    <TJ0ltii. 

•I  lai  Olv.  tt 


aCUCTaOLTTIC    Ctkkt 

ikCCTaoact 

raoaactt  acroaTi    -n(«  carnocc-aaooc  coi«ict 

miNi   N0N.4>J(0Ut   IkCrTaOkTTt. 

>i  aaa  Olv.     T 


•«kCCTaO(.TTIC  ag^iMiaa 
CkCCTaOkTTtt 

TaaNt4.4TtoN  Tt  rjaeiNN  attcaacMi     ti« 
rf4»tNikiT»  or  raxet«iN«  NfT4i.Lie  twaracat  aT 
N*4Nt  or  oiaiNiin  4N  4<>oet  toiuTiON  bith  tnc 

NCCH4NICak  tCTION  or  4  CUTTIma  rkCCTaOLTT*! 

aaonc.JCT  N'THOO  >«  a  a4Slt  roa  N4C"|NiNa  raaTi. 
a»..aM  aM  oiv.  ta 


aCurraoN  Maat 

i^afajracTuaiNa  aCTMooa 

Nartai4k  ragctatlNft  aM)  rxINOMCNa   iNvC'Tloa- 
i|t^t  r<ti>  riNCTiONak  Ckecraoaic  acocat.  ci  tc. 
■«"IC4(.  reCHNt  Mta.     fkiCTaON  aea"  tcm- 
•(tfMJCt.  k4t*a  TCC'NiauCk. 
II  M«  niv.    a 


tCkCCTto  aaTtCLtt  ON  vaatout  acTMoot  or 
ackoiaai   rN4NtkaTTJ<  or  rnaciac  iteteaacn. 
M-aei  Mt  Olv.  IT 


aCUCTaON  DCatlTT 


kO«  raro'icNCT  I  «tTa«MCNTaTi0N  accoaoiaat  ror 
tTtajT  or  aTaucTua*   jr  ti<  LOarr  iONOtr>«K*. 
••-Ml    IM  Olv.      a 


ackccTaM  aieaetCMT 

MVICT   CHTCatNCCS   On  BIOlMT. 
*0-MI    *>T  DIV.    la 


aCLCCTaoa  TaaatiTioa* 

ELCCTHONtc  laaNtlTiei  NontaTt  rM  aia 

"Ok'CUktt. 

ae.401  TM         Olv.  ts 


aCLfCTaM  Twact 

aaauracTuataa  acTxwt 


#'' 


Tiatt  N.4-iiNCt  I  .TFNoto  roa  thc  raouucTioa  Dr 
NuvijToat  a»c  iiCfaiaro. 
ae.aoi  Taa  eiv.    a 


aCLCCTaealC   Ca-JiriCNT 

CNViaoMVarak  TtiTt 


aaakTTic<L  "CTM-hvlirjtvakuanNS  tni  Nf<rcNtc 
or  ewiauvi'NTak  tc»t  ci«n«ca«  to  Txtaiuk  tTtr 
INr.jTa.  - 

ae-aoi  aM  •^'-^oiv.  30 


4 


acucTaMic  cauiaacMT 
KicaTirie  acMaaea 

tTaTut  a^roNT  <»n  raojcCTt  ecakiaa  oith 
anv4ictn  rtfcTaw  TECHmokOaT  .  fkCCTaoaic 

CMJiaMCNT. 

ao..aot  »TT  eiv.     a 


aCkCCTaMie  taiTCMCt 
roMa  cautrNCNT 

■icvfLorN»NT  or  a.  rrricUNT  a^o  rNaCTir4k 
sokta  »T4Ti  tkicTaicai   ihwiii  taiTCMiNa  »T<Tca 
roa  >aeUNTH>aT  aiacaari. 
aO..MI    OM  OIV.      I 


•ctccTaMiei 

KlCNTiric  acMaacM 

STATU*  N'rcaT  IN  raojccTt  ocakiaa  bitm 
fittetn  Ck'cTaoN  TicMajkOav  .  clcctkonic 

IO»ir"eNT, 

ae.aot  tTT  OIV.     a 


acucTaoN* 
lajccTiM 

eaaeaiNCNTJ    in  tkCCTlOkunlNCtCCNCt  CONr<ucTtC. 
•0-aOI   >Tt  Olv.   ?» 


aCkccTaoNa  - 

accaTiviTT  TMcdar 

CNCMT  kMt  ■»  a  arkarivitTie  CkCCTaoa  la  4 
k«aevTti4N  loock  *kasNa. 
>i  aM  DIV.  tt 


aCkCCTaoakaitat 
caoaiuN 

TIC  crrcrT  or  4jjtT|v(t  ON  CkicTagotPo<IT|Oa 

aNO  CktcTao-insTC'iTioN  jr  cao"lUN  aso  Nicck. 
ao.aot  lia  niv.     a 


atkCCTaoTkaTtaa  tOkuTioai 
aeoiTivcs 

T«  cr»€irT  at  4iMiT|vct  on  rki.cTaaoti'0«iTio 
aNO  CLCCTao^ittOkiiTiON  jr  cao^liiN  aao  hic«CL. 
ai>.Mt  ita  DIV.     a 


aoitc  «a>ra«aTiOn  in  a  NONiwlf oaa  (klCTaON 
.     T>«  i«aiu»-Ll<I  r^oTaoa'I".   IN  4k  titCTacN 
In  c«Jli.iaaiu«  (ITm  qnc   oa  T(0  rkaNt 

fTTVat    IS    Ta{4T*9. 

01    Ttt  OIV.    11 


txirtoiet  / 

TaaatMic  CNaaacTcaitTic* 

Ta4NSuNi;  cx4a4crtaijTlcs  or  j  CkkirTiru.- 
c<>tiC4k  ktr^iNtf  •i^Jlia  raia  a4C>'  o.a  to  i.«. 
M  Olv.    a 


acaav 
TaaNireanaTtaaa 

NCNttNe.  airMCNvkf   tto  NcrMTMAkCNt  *k*'   tmi 
ranicir4t  raoTtcTivt  aojiTivts  STuoltn  in  r«o- 
TtrTiNC  CTCkOMOANt  r*oi  oenaaeaTioN  at  ttun. 
CNraiv   Iaa4->i4Tio-ii   r»tf.  aAOIcak   NCC"4fclS" 
aan  a4oi>M.T<'ic  Te'W404TioN. 

Ill  niv.  to 


<fftkl«Tta  vavct 

sruoita  IN  CkCCTioN  acaa  ocvtccs.   tokir>  STaTt   acwaav  eeavcatiM 
icrs.   avi  rkafMS  11  TMC  Nirauaavt  aao  OTTicak       aaTcaiakt 

^.IMf. 

M  OM  Olv.     a  aeteaaci  jn  laTtnakS. 


M-t 


raocrascs  aNt  o*vlcc* 


|; 


m-ru  > 

aCLtrto  m  'i^imt  CMwc^tiOk.     Su>cacOMiu'Taas. 

THratiONi'-  •ATtvitci.     Mlto  irtrc  CNCiifcT  com- 
•  I    •*!  0I«.      • 


TCIWCMTwaC   CMtMk 

•I   •••  Olv.    M 


t 

ta«o«T 

T-«    SlfL'CMIC    •40*C4rtCS   C    «*TC*   MO   TMtl* 
— -Ml    AT*  Ulv.    I» 


CaCMTIM 

C*TtC'<4l.%4|<W   'ICaCTION    IM  Mf«T.«CCLI<MTino 
I««  Olv.    I* 


▼   •I.ASTiet 
CMTI>N* 

«.«ts  «<nr4cc  r-vaitTar  »oo  •(.4S1  riac* 
■Cl^^oaein  "Lttri'i.     wttinc  stjoics  or  ' 

»Ttmlt».       r-«    c*r'l<C   ■Jtt.I    TtCHNlOUC. 
»l    M*  Olv.    I« 


To*i/ic  aaaiT  tuuktwiu 

TTMIMTIW 

tHALTTICH.  ML'TION   to  TmC  cctcxmimh^h*  or 

'M'lT**.    T«*j(CT»<r    C»     Ml    *»T|rICI4L    Vt'ttXITf. 

M  Olv.    U 


r-v  mn-rKto  o»  t<Moa  cwtvol  it  oi«itm. 
ti-mjutctrt^m  It  truxfU. 

Ill  ■     Olv.      S 


««4»e«4T|0N 

H(*T    T«*««ri.«    V    *    »d»CII*0»le    «*   rk.0*    l«   1 
CI«CJl»«    ri«e    »»    XIJM    Ttl»lll»TTWt    MAOIINTt. 
tX'JTiM    V    •«    C»l4ri0fc    or    SAS    «OTI0N    IN    • 
■rCTtNSuLt*    CMtNI^L    •IT'.    '"ICTIO^    >■<)    ««» 
T»«N»»C«.       •«•?    *«)   «•!«    TRUlVTII    II   (VaPXtUTirtI 

•T«  Olv.    a 


e(M*IMTIM 

e«"i«i^"»n  eooovjcuj  to  otTfiwim  tx  irrttr 
or  «(ouerii.i  <)»  •••4«<ij«  tONcr«T*«uaa>  o-  tk 
ria.>*TioN  >>•  »c««.»  II  vVM  ceamctsiok  flu.* 

Ml  oiv.     • 


NtCf 

•  »iakirM*»NT  ^>'<  CK*^  *«  tvMiOk. 

y    4    *»«tt«   <M   '<«n«VC«TIO>l«L    •*«*•«( 
if    •!«  Olv.    It 


UPtNOCB   •(.It^lCt 

•WCMMICM.  ■aovcsTiu 

T^Miakt'ia*!    W    'JUriiM   MM40CMI    CVtU«T|0* 
W    0<««>W<lk,ieON   'OtMCO   PLtSTICt. 
M*  olv.    I* 


«I»I.MI««   IMnaiM.t 


MMrti.«Tto«i  qr  loviir  mticli  toriTkU 
••»*««i»ll*T«   in  TMC  «iaitli«  or  ^•ocai*'.      • 
"•THe"«Tie»i.  »i«i.vti>  or  >io»<iTe»o»  »t»ti  rof^wt. 
TioN  or  vxiu  aoc'tT  •»j«u.»NTt. 
•I  T«i  Olv.  n 


«a»\.otlvc  •MT>«i«ci 
■taitTiaa  cwtcri 


ncMvi'M  ur  ci*V4*lvo  UNOC* 
I  tn  OIV.  it 


JWv,MlMS  mtTitro** 


tti 


MMM4   •«et4T|0K. 


T«  o^vrLomcNT  4«t  tfVvictTiim  or  ru*iTu 

»LeeT»*««ii<tTir  ••«»««««  ro»  eL(CTOo.rji*v.»- 
«  ncv|i-t*. 

I    VM  Bl«.    U 


•U^MIVCt    |i||Tt«T«M« 

nttiaiLiTT  iTuait* 

VULM-VtSITIV   IUCTM)t»t.Oai«f   UCVICT*. 

•rxtvio*  <w  CLtcr*iCM.Lr  «i»Tfr  "it»».  hl»» 
II  exT«CT  vitm  .»«r  aiwi. 
t0-«oi  »r»  oi».  u 


•u^a«i«ct  iMiTitrom 

K*OI0r«C«U«lKT  PULtCt 

«  tTuuv  ir   THt  '<cx*vio*  or  ilcctsicm^v 
^iktcn  <«t*l  riL««   M  tuatTiurri  or  mi«m  tmumul 

CWnXTIVTTV. 

M  OIV.    21 


tiT«*T«iiattT«f*t.  atnio  Mvci 

M»|«   AttVOWHT 

tJ*VCT    '>r    <40l'«    ttTHjMMn. 

»•€«»  «>«  r»y|Tr.ji.   4a(«t. 

H  Olv.      i 


ini 

•ARIJM  C0i*1UWQt 

T«  mvtLO^xfuT  ••«>  *rwi.ic<T|tm  or  rtiwiiii 
41  tLCCT«'<'<«^i<(Ti>   »a«UM«c*>  roa  ci.ccT*o-'>r\,o- 

tivt    OIVIPt«. 

•I  Tit  Olv.  >a 


"CMint 

•icucToie 


•TIU 


NOTCl  nioaita 


•unutiON 

VLttTIC* 

utta  r«Tr<iT  iivckOtc*  HtTHoes  or  o(roii»ia« 
tHTcT  lUTrwtic  OT  •«4>a  or  MTr»osT4Tic  m'liuai 

"•••OXtn    »»    CLtCT«<>-MV0H4ULIC    »•«««. 

•n  Olv.  M 


"■IfLtCTVIC    C3NVT4NT    wtO    lOtt    T4IH1NT    OT 
"If««4Vt.    r»««|Tt<     «T    (.L(V4Ttn    n"<»C«4TO«»$. 
Bl    TO*  OIV.    I* 


'(Mon,ccT*ic  cwrsT4i.i 
■uM(To..«mc  trrtcr 

'<4<M(T'>--wT|ci   )r  •M(^4«TH   lOts   Ik  rr«ao- 

"UI^TIe    e«"»T4<.».       4«    (■■t4|'«NT4l.    4I«,    TwfO- 

•rTte4t  i<>vtTi<:4'iM  or  rtmairr  ztottii 

C»vSr4l.S   'VI^D    VI^   <>«C-r4«TM    Igais   two    ti«JtCT 

T1  4^1  (iTr<<«4i.  '<4'««Ttc  ruLO.     Ta4HM.4T|niii  or 

WJSIUN    4<TICtt. 

•  I    SM  OIV.    M 


•rcmeiuoMiTie  MTt«i*c« 
riL*s 

>    "4»«T-»-0rT|-     4»»4«4TU$    '00    TMt    OT««»IC 
*TUi)T    or    r(««0M4')<«Tie     >uar4CC    POWtlNI. 

««.»oi  oil  Olv.  n 


•en 

rH«TO«C>l»|TfV|TV 

T'<4«ii.4Tta*i  <w  rmwikM  ■tK4»cM  on  nts'i.Tt  0* 

IW«CtT|«4T|'H|S    W    1-n.    trrtCT    IW    ■IA0I4TI0N    ON    TmT 
•»T|«    tan    rCMTtlN    rHCTjtCNtlTIVl.    ITSTINJ, 
•I    »•»  Olv.    I* 


•'ICLO   T>«0«T 

•(■«ONMtL't4rio^  ^our  4N0  eaiwt^TtNi.»t  or 

'ItLl    TMi-Mtt*.     N'«l.tON-»I0N    COU^lti%. 

•I  iT«  Olv.  as 


rtCT««    4NM.V»t« 

mn.  v4«i4aL(t 

I  <tTNW«CMT44.    V44l4«i.>.S    IN    rtCTO*    4N«<.T<IS    4>  P 
ITt    a(L4TI>N    To    |-<rC*N4'TCaT    4N4«.Vtlt.    rHO^OMT  |ni». 
41.    r^Orit'     «<l4(.TtM    4NO    C4NOI>lC4i,    r*CTU« 
4N4t»»I». 

>l    *•>  OIV.    M  •« 


r«IL>MC    IMUMAMICtl 

CLCCTMOwie  cowiaac^T 

»*•»•*.»  ^Ll4aikirv.  r4iiu»f  4*a  m««i.r« 
l»M<«4«ict.  LITTIN  ctcrmir  roM  nteivaca  i**>. 
4e-««i  M*  Olv.    t 


FILM* 

■MUTIW  MMMI 

•  40I4TI'V>    •t«l<r4NT    JCVICtS    UTILWINk 
tUW^tlX*    0«    OTHt*    C0NOuCTIN«    •>IC«IO««N4    !•    TNlf. 
riLI    ^TNUCTmCt. 

ai*  uiv.    a 


lact 

acMtacM 


•On|«ttT««T|«H 


•f»o*T  r^oK  T>»  coxoiTTtt  ON  ri«c  aitC4acM. 

N4>.4«C>     tJTl.lNIKri  M«4'<|I4T|0N>    ■1.4NSI     4N0 

•cro«i<«>«TtoNt. 

4o-«oi  M*  Olv.  la 


'tTituc  •M(e>«4i<ictt 

tLLOTt 

T*  irrt»T  or  «u4r4C<.  »inis»<»s  »*aouci'<  ov 
C<«'.|C4«.    '•ILklN*   HJ   "icao-aLast-tCMlM*  •« 
TMf    raTltfC    Liri    ■»    tTHl.    4I«    t\.u-l>mjm   4Lt  OTt. 
IM  UIV.     IT 


'ItMti 
VCKOMt 

iTaucrijaf  tTjotct  on  t4iiToiTN.   thc  r4*4- 

L»TIC    t.«LL'l$«    rlllON.     *•«    •f4N«>0INC.       0»llJ4- 
TION    or    t4IIT0il|.|    rlTH    »t»l004Tt.     MJOJ.        ICTION 

or  •  4«n  Ml  ON  «v«<>io<\..     oii')4Tion  or  uTiNOoot.. 
*e-«M  fti  Olv.    « 


4TI0UC    li« 
*C«MI«M 


<C«ULT<  v  c«4r«  r<iao4«4Tion  4N0  r4ii«(« 

IM  Olv.    IT 


'4Tt«U(    ll«eH4«ICtl 
•CLOt 

r4TiMr  Lire  o4T4  mttCNTtn  on  (Mit  4i^  rusu 

«UT    or    a-IM    NiCVtL    •4U    4l.L«». 
4».«0a    !••  OIV.     IT 


•UMIIW  MTC 

Ta4N«i.4TioN  or  ro«ri«N  acM4acM  on  4coi-»>ic 
CMoxTivtTv  or  4  auio  oukninc  vjaraci. 
aoi  OIV.  n 


rtrrv  •eto  ctTcat 
eMaeN4T0M4>Nic  toMLVtit 

>'**I.KtTtaN     y     T-«     |oTtNN4L    ST4NO4«OI2>TI0N 

"r'MOo  ra«  thc  i44<  CHNo44To«a4rHic  octi.hnin4Tion 

or   -XVINb  OIL  r«T»T   4r|js  usco    in  oa«4Nic 

CMTINSI. 

4A-«M    IT*  Olv.    I* 


rarrv  tcios 
CMaoN4Te«a4«Mtc  tutkTiit 

4»*LIC4TlaN    jr     T-V     l<TCaN«L    tT4N04NUia>TI0N 

"«''«Ji>  ro"  »•*  «4«  CMaoN»To«a«rMic  ocTim<<N4Tio 
or  laviNo  Kl  r4TTf  4CIJS  uUP   Is  o««4Nlc 

C04TIN«t, 

iTO  eiv.  I* 


aiacTioH  *|<«TIM 

•CtCTII^  aINcriCI    IN  rL4nc>i      rL4M(  M|Ar4«4- 
tion  »fnjei»ie»  t^n  J'.m^*tr\j»tt  in  rvot^i  cnc- 
oivicn  -iiiT'Ocsi  '-'><»4«itON  or  rL4'<ct  r«o»4«aT|N« 
IN  tToaocavioN-NiT^ju*  jitor  ■iiTuatl. 
4O-«0l    M«  Olv.      • 


•»iJITl   attTt   •MOCLS 

raicTion 

rL4T  rL4Tt  t«iN  ratcTiOM  in  lu*  ocnsitv 
M»m»ON|e  »LOr. 

•It         OIV.  « 


•*k4Tt   ^^Tt   KOeCLl 

HvacaiONie  CMaatcTtaitTics 

HT»C*V>N|C    STN'Vt..    VliCOUl    INTt«4CT|0M    Ml    4 

rL4T  ■L4rr  41  th  S'nr4cc  n4ss  T*4NSrca. 

1y-9»l    »•  Olv.       • 


oc'tanwrr  <w  acrcint 

•    T4L«     X    r«>a*44    NUgaCTIN*    IN    thc    OtfaBTNCNT 

or  iCrCNSC. 

irr  OIV.  u 


•n^TC   »UT(   aiMCk* 
MTia   TUHWL* 

«  STuov   tr   TMC  vita4i|0N4L  ■C'uvloa  ur  rL4T 

rL4TC*   aMTN   n.4Ct'^    '•••t.LtL    TO    4    uNiroaN    «T*t4r 
4Nn    4LL0#rD    ONC    l)»  i'tCf     JT    r«trPW<    -    T0at|''N4L 
0KlLL4TI'V>l    UOUT    4    VtailC4L    4>tS    TMSU    TMr|« 
L»4'>INa  CVtr. 

iia  UIV.    « 


»  roNrr<,^iTiON  sCHrnt  roa  tm»  contw*.  or  • 
C>«'<IC4L    "^XCtJ    '»   r^SCNTtO.       I"€    C*ITf«I4 
4»f    T««T    TM»    miK't*   nuirUT    CLOSL    >    4miOV  l«4T( 
T>»    raOCkVt    l<l»«T    t-CN    ri«    L«TTtN    It    4    »T»r   4Nr 
TM«T    THCNT    ^    NO    <Tt4nT-lT4Tt    fOaOa. 
40-«0l    TO*  Olv.    M 


•^l«MT  iHsrawNcirrt 

Blt^tV   t*STtl« 

•ILOT  i<iroaa4TiM  atuuiainCNTt  atvitaC". 
••-aoi  toa  OIV.    I 


')it*L4<  ^TiTCN*  fii»  tuo  4MB  uao  taaviTT 
rLimT. 

SM  OIV.      I 


•VklBHT   llawLtTOaa 
4|*^t««   LtNBIMM 

rt4iiaiLITT  ro*  ^cUaaCM  «r^|e4Tlo<k  or  vll 

4TT«CMNCNTt  roa  DV«4M|C  rLltMT  $|NUL4T0Mtt   a* 
0"»Nt"CNT4  ^«>  tT«TC-0r-T.«-4aT  IV4LU4TI0^. 
4B..MI  ia«  UIV.   I 


•'klOMT  t|auL4ToaB 

M«TMCMTIC4(.    tMLVBIt 

"«TMt««TIC4L    fT-iOOt    UttO    IN       UNIVtaWL    01- 
aIT4L    Or\.*>T|ON4L    rLlftMl    TK4|Nfa    TOOL. 
M>-«OI    Tta  OIV.    JO 


rwitMT  tl«uL4Toat 
o^cOitTioMt  acit4aeH 

'>»N4Nir  T4K  vcm^.iNC  IN  rtitMT  tinuLtToat. 

Mt  Olv.    tJ 


•n,l«HT   tlnuLtTOMa 
VltUtC    tl«>l4Lt 

*C4tldlLITT    ro*     <CH.4aCH    4r^lC4T|aN    or    V|tU4L 
4TT«CMMCNTS    rOH    0»N«NJC    FLIbMT     <|NUL4T0M$I       NC- 

0<jiacNCNT«  <N0  «T>rc-nr-T>«-tiT  iv4lu4Tio'. 
to-«oi  ia«  Olv.     I 


fcwmtriMCt 

rL»»HtrL  4S  4  ':e«T»iru*4L  4CCi.Lta4Ti«. 
lB-«0l    TtT  Olv.    M 


•r  Kpo 


•«k0«at 

coNcacTc 

T<f  aivjLT*  -ir  4  tTuoT  or  ocrLtcTioNk  »* 
at i.^oeej  ciNcafTT  rLoo*  tL4ai  4t  coNciaw 
tr*vie4aiLi*v  c^iTt-iinN. 

40-401    000  Olv.    l« 


"Luio  onuMtc  aaataTici 
oa4« 


t    TMNi.r-t|NCvtI3«4L     4N4LTTfe 
rNTOICTIN^    -tVITv    LCNqTM. 
4D-«0I     tat  OIV.       « 


"kuiD  n.o« 

cvLiNoaictL  aaotit 


4waoac««  *o 


T-<f   otr   -ir  tNO  ruTii  to  r«rvi.Nr   THMt(.uli«i>. 

tION4L    rLIV    4T    T^    CNRf    OT    MLUTr    CTLINUCa*. 

*e.>«oi  *i«  Olv.  at 


'LUIO  n.o« 

004* 

•    TMait-OtaCNtlOMI.     4N4LTTIC    4r«ae4CH    »o 

raeijIfTiNT,  'aviTT  LCNeTx. 

M>-«oi  oat  Olv.    * 


•^Luie  rLOt 
CLCeT«ie4i. 


;aNoucT4Ncc 


4    TNtKMrNT    t<JL  JT|ON    rON    THf    MOSLtM    Or    u 
tTCtjT    rLl4     IN    «N    4»NliL«»    C~4>>NC|,    •ITm    4n 

i»»*e»Ha  •»o:4L  »44N«ve«»€  "4«NtTie  rih."* 
4s-aoi  ita         Olv.  at 


COIU*  IN  TMT 


ST4TIUN4*T    rLO«     jr    t    CONOUCTINt 

•actCNCC   ir  *  a46NCTie  ricin. 
*TB  Olv.  at 


••UOIO  »L0« 
C0U4TI0n* 


txviN^  'au4T|NNi  or  uNiroa*  tlo*. 

*B-«0l    OOt  Olv.      • 


'kuio  rLOa 

•4tCt 

4C-CLt.CT«tC     40^     IN«T4LL4T|0>I   rOa    aBTtl^lN* 

H|6H-Tt"»r4«Tuac   '»4j  rLj«. 

T*l  Olv.      « 


•Vl-ulO  rLOa 

'VltCOtITT 

It  TMfc  iTtoiLlvr  or  viicowt  rLO«  KTacra  ao- 

T4TI«»    CTLIMOC**!     4    riNITT    «4*.        t    ■C4N    ft^tt. 
»»*I»TIC    *;■•»«■<     H     iMTBOoottO    4>    1    CHt»4C''C4|tTIC 
r«*4^Tll<    '.tvCKMINu    tT4lIL|TT. 
tl  OIV.       « 


•'kuie  accHMiei 

N4««T>wrLuid  ov<a«ici  or  aocict  |«  aclMW 
ri'LJ*. 
tB-aOi  *M  oiv.     • 


•'i.uie  atCHMiiet  . 

tT40ILITT 

tT4BILIT»    or    4    «4Cl4<jaiN    t*^NOIO    0»     t"4Ll 
VltCltlTT. 

••  OIV.       « 


•^ueaioct 

nr«4i«»-)   trf.CT*4  or   »r-u»   -ut-*  caTtT4i  s 
4V-   T.^  kTN'icTuac  tr  MT^aowN  rtuiaior  4a» 

$T'«>I»0. 

4B-««t  MO  OIV.  at 


ru-OAf 


Tia 


i'uatrie»Ti9N 

•  "C'dNT  ON  TMT  C4*  ^iNoccNtc  rNoacoTirs  or 

I   ions    »Tl*H.IItT    "T     I*a40l4T|>Wl. 

<<*-«OI    Ml  olv.    1* 


I  kUaiNUN 

«e»o*T  civCNiv>  cONp'tttsivr  ruaoiNs  or 
LU1IV1IN  ■mMO  «T•»^)$T»rIf  Par«tu*cs  tu  i'-CM(.4sr 

I   'VTUITT. 

'  o-«oa  jtt  Div.  IT 


%.4tTie» 

I     jtta  r4T»-,T  TnCL0*t>  "iTMOct  or  uc»oa«|N« 
<rr_r  ««Tr4»»L  ^T   •iC4»'i  or  MTn*niT«Tic  Mcttuac 
•oojttn  •»  Cl.tCTvo-iTU.aiAlc    «m«C«. 

^•^oa  aan  uiv.  at 


•ttOLK    IN    CM4M    KOvJCNCtt    TO    ruNCTIOH*    mlCH 
4*f     'JNIV4L(<IT    tv    TMC    IWIT    DISK.     4N0    CM4IN 
t'OOCNCEi    •'■L4te0    Tl    TMC    *4nil    or    0NIV4Lt*<C    40 

or  sr4aLixc-<ets  o«-  «  rL4SJ  or  ruNCTiONt. 
4D-40I    1*0  Olv.    It 


4    aC1L«4LltCa    »H-<J*    rUNCTION    in    N    0|Mr..f|Mt. 

4o-«oi  Taa  OIV.  It 


T|0«lt 

T4TLoait  tcaict 

•)£*IV4Tfij  ur   «rMin>iN(iiNr,  »oltn<»ni4l«  roa 

roNCTtON     l-rV     IS    «TlJttj. 
4')-«OI     l««  liiv.     II 


•ruaet  ioaoN4N<:ii 

4NTtT4N«    4N<<UNITiaM 

4  oc  C4>tcir4NCe  rijii. 
*0->n  tb*  OIV.  aa 


•M<4tiN« 

i4*4Niua  aCLiri 

,     Ti*tei-M"<T  awi^.  or  co-acruLtu  uc>^t»tJ 
J»4i,iuN  an.""". 

f>-«oi  Ita  OIV.  a* 


ToaaaaMv 
CfrrtrtL  *ao«TM 

ijNf4v.r    -,,o«tm  4.J  r44CTuat   In  rrani 

»T4L». 

I  iBa  Olv.  at 


r«  I  ;TB«a4*nT 

[(.teTaoN  aicaotcorvi 

;-<4a4crr,i;|Na  V44CTjaCt   or    notch    TlNtlLC 
i'rri"fNS   or   «>}0-tCaic>   ttllLt   b»   CkCCTa'-N 

■  i4':ror,NA».4v, 

k^aoi   at*  Olv.    IT 


raiiTuac  inrcHaNieii 
+••  aiATtt 

HITTLr    r«4CTu*C    *aa.'4«4T|nN    IN    •lOL    SttL 
'i4Tt«. 

4-aOI   Mt  Olv.    IT 


ra  ,1  Tuat  iaceu4Nicti 

>ttCL 

C-<4a4CTr»|2|Nu  r<4CT<jaCt  or   NuTCh  TtNtTLe 

i'tei"tN»  ->»  (j-M-tcaii,  STCCLt  NT  cLCCTa^N 

I  ■  4CTa«<4*HV, 

'  4~*0>    *••  Olv.     IT 


ra4eTuNt  4N4LT^Ia  r>i4&«4M  rroLtooNCt  rr*  tmt 

"4cToac   —  t4rr  'NjINCcalwc  nrilSN  or  tTrcL 

:  '•  JCTuNL*. 

I  e|-«oa  o*«  DIV.  IT 


"ft.  etLLi 

tmcTivcNctt 

CNaiNtr*'*!  •c<C4aeM  jtuot  or  njcL  ttLi    roar- 
•kr*.     i»r<»TioN4L  Tt»t».     trjTrH  rcaroMN.Nci 
i|r>  "ao<iLr-««. 

IBt  Olv.      T 


•»u[i,  e«u.i 

i^ccTaie  euaacNTt 

rXL  crcLt.     trc-UNliHt  4Nn  CuNTam  f4r4>LTr«i 

'>4«    Oirr  ItlUV    'lCCTHJOC^.       •4THt"4TIL4i      -OOfL 

I*   «4tt  T4«NtroN'   jr  4  «r4CTiN«  irccut  »HNo>ir- 
Lli'iin  »•>  4N  rc'craooc   toar4rf. 

»B  OIV.       T 


•runt  ioaeN4Ncci 
•utocn  NiiiiLCt 

4  x  C4r«ciT4wre  rulL. 
•0-tH  TB«  ul/.    It 


•rutCt    lOBOMlKtl 

«4TMCa4Tle4L    4N4LVtlt 

«tii4«ii.'i»    »   >caiik-r4a4L(.rL  "ultich^wncl 
»uTf   ivtrrt^, 
4B-«BI    ••!  OIV.    12 


•BtMC    THCOav 

"l"-!   •!♦"   C1«^LICT    >ITU4TI0Nk    IN   eMlCM    tHC 
CO.i»;riNN    I-iTCnCSTI   4»L    not   0I*CCTlt   OM^O'CO 
TO  r:v   4i.^Tica. 
»»-««l  taa  OIV.   It 


3»T|N4L   -,4«aL|Ni  iTtrc"S  ror  r4voa4iM.[ 
40-aBa  1*0  Olv.   IS 


••*««"4  eouNTcat 

■ICKaiNr^    4   C0>nCac|4LLT    4V4IL4SLC    b4urc   roo 
•"r4SJ«I<k.     IIXLT     I>tTtNS«;     4N0    •»»|OLT    CH4N<t|N0 

64NN4  rLu«c«  or  r-iLit  txtacct. 
*»**a*  IB*  OIV.    a 


••»""4    NCUTKON  acaCTIBMS 

SINSLt-N  iCLt3N    J4Nr|«i   or    COLLtCTIVt 
VIN»4TI0n. 

ae-aoa  IS*  Olv.  ao 


4  a4Tt 
•«4nioraoTtcTtvT   4aCN<Ii      Tmt  trrtcTi  or  ot- 

rx»Nr»uro    rt4«T    aiaONoCLCIC    4CJ0    0«    a40T4TLa 
H1JH4K    CtLL*    IN    T|«».JC    C>iLTuac. 

»B-«oi  lat  Olv.  la 


4    a4Tt 
CXCNIC4L   at4CTIBNt 

tTNTHUM    or    M<ro<4aiNC    BT    BAMIU-aaO 1 4 T I C 
tXI3    4NU    L'JUlO    XHJ. 

4o-«oi  as«  UIV.    • 


•au;i    cMSunaTiON 

>4T4 

ONTIUL    04T*    INVltT|..4T|0N    rOH    OrT|M|a»TION 
>^    r<L    COjtJNaTION    ON    Vi*t*tONIC    Ta4«S»'0«T». 

I   tat  UIV.      I 


•«u  :i    Ktkt 
'^L  Tawit 

actULT*   "*    4   tr44CH  »oa  Miiw  TCH»t.a4Tu*t 
i<<IST«i,T   "aTtaULt  "*  ott   IN  riNcaari  fti. 
♦••t  «4tin. 
>#-40i  ija  UIV.  i« 


•»ll  I      TtMIt 

i^k  Ktkt 

»cvK.t«   ir  4  t»4-tCH  ro*  "IV  tCNri«4iu»i 
i^<l>T4NT  '•tTtaULt  roN  oac   IN  4iaca4rT  r»^L 

^•M     »C4LI  .-.. 

1   IM  UIV.    I* 


a4Ti 
tVLOtivc  N4TcaiaL* 

NCM4»|o«  or  ca*LJtiv^t  UKOca  „tnmiL  h*ot4T|0>, 

40.401    »7t  Olv.    »i 


•*«aN4     •4Tt 

a4OI4T|0M    NfttiMCNCNT    lrtT(M| 

T<4NtL4T?(lN    OT    •4aT    jr    NUSSI4S    BOOXI     t<N«4 

a4oi4Tio>«  loit  4c<tiarnCNT  av  utiNo  «.uLO«c 

$OL/TION     !•■    OOlIN'T^r. 

4o-4oa  4S1  Uiv.  ao 


•a4NN4    aavt 

touaccs 

4  •tr4.-.\««4  so.Mcr  roa  u»»   !■.  tmc  cuv-«tT 

CIVILI4N    OC'CNtC     T4>|N|.C    »|T. 

*B-*oi  Mm  olv.  ao 

••4t    DItCM4atC9 
0ltCH4a«C   T'JBCS 

■•icatir4vr  aaMM.  nr  CLlCTaoN  acC4T   in  4  i*% 
oitc-<4a'k.. 

40>«Bt^tot  UIV.      t 


••a*  eiscHaaact 

•4t    iaNII4TtBN 

T(«    aNONLt-    or    ■HAtU'lINt    M4tt    OCNtllT    4W) 
tLCCTaON    r  i-(CtNTa4tI0N     in    4N     IO.IZC0    t4t    »T 

T»o   «ivc  tfnTH.   <r<c4ii   |NTtarr>oNCTMT, 

40'.4Ma  iia  uiv.  as 


ra-ii 


OM-oa 


•O-MI  M«  01*.     I 


MM  »V«« 

c«.C«»*T|<M  n^  (jvvarwit  9  rnt  ••c* 
*f**iK  •«  1  ■•tTM'vi  or  jM«ii«c7r«ittics. 
•I  M*  uiv. 


MM  r^M 

ILtCTaieat  C«MU(TMCC 


M  Ml  M*  UIV.    a 


■•LMT 

»t«l 


»•  n«,n.'ttai  Mils  In  t>«  coastm.  «i>c>  10 

CILIWl  eitnf'iM. 

M*  01*.     < 


WITT 

traaiLirT  or  4  ■ttcmoix  t*Mc«oio  o>  Vu. 
VIICMIT*. 

••    M*  B|».      • 


eoMtrtaikiTT 

C>»4IMrLlT*    •«!    «TjM*t(    W    allMIIT    ■|>TMI(( 

or  11  TT^t  or  i.>/*«CC4Ti>.«  MttHti  WMf  THICK. 
(«>.  wM.i'«a»  MTC«'«ji  MB  fu^tmc  y-trtmr 
S*r4<(t. 

MO  •■*.    I* 


MM  n.M 


4(*T  r<4-i«rk,-<  -'  4  sumiMMic  «•*  vuw  i»  • 

C1*tJL4«    Tu-<C    *r     'I    •<    K<<*CMTIin.    MAOIINT*. 
IXU'IO«    W    4«  (»'         "s    jT    *•«    ■U'lOM    Ik    • 
•rrT4.^IC««    C*«**M^k  T"    '••IC*!'*-.    umi    •^44* 

t*4<ll»t«,         ««T    *<a    •     *.    TM4l««rr«     l«   t»«»>ll4Ttf^ 

•Tl  0I>.      I 


*«ll'<*b« 


•1€«IV«    •)»»ek.»<««T    *«    itUO*    w»    MMVIiri 
■  «H.4T0«»   »1«    tfli     •!?»    ••TItaiTl    4im    lo    ■(•t4IKH. 

r«4tT?C44.  »'TMoo»  »*i  u<i>«  rLr>i«cc  riL" 

l«m.4»<«»    TO    *4<JO>«f    4M0    OllT«|«uTC    •»    KIrt    Mf 

••T»  »«».  Titx.-f)  »«■  MOTcrT|u<<  rMM  ■•c«Mia 
M   Mt   OM  Ul«.    1* 


WtCT   IWCM|«« 

•mMraonuMic* 

•4J«H(»  ■4*o*U«T*C4«   OCtlM   COMCC'T   Of    ■ITM- 

•Kl  *tHiet»».     4-f<<-«T4Mt  iLLU«T*4nn  >e>  irdet 
4TT4iaua^>   ,«  40^ UH  »«•«■  ourauT, 

IM  0l«.      * 


MMlMB  I*»(CT   lUCMfiaa 

*T4ait.irr 

•  »otu»i*i  or  Ti«  Ti.,..oi>«Mtio<wi.  Tu«a>n.(«' 

*I«C]U«    C'MVCO    J«T     t%ltn    TX     IM    TOM    tOM^tl*. 
M-MI    iO«  Bl«.      • 


MM  »vao 

t^lMtoc  C'M«*CTtaitTici  or  Tvmiihi  rtxtrct 

-    e «».f »*.»» I  ■>*    a»    «Tt4nT    5T4TI    0<»1»I>»«    k*$    >L0« 
I"   4    »U«C    "ITM  (4>IUI<M|UM  oi««oc|4rtat>   4'-0 
l<Mli4ri<i«.   r4«i<rt  iirro  Atcousr  «cti>T*Ncr, 
MMM  an  oi*.     « 


DCIIM 


icfi«<  iie*Ckir>c«r  av  kiuo*  jr  «(*«»a«c 

l«O(.4T0«»    »■>«    ulC     "ITM    ••4T|(I.T«    4NU     ■<•    l>C<I4IK»-. 

••4<:fte4i.   »THom  »i«  uiiw  rLraiact  'ili. 

I»0«.4T0«»    Tl    'MXj-Kt     «««J    01»T»t(ioTf     a*    Dirf    4Nr 

•4T»  *(^  ■)^^t^_J^r,  ,^  p«vricTia.i  rnow  nfctoaM 

l«VI«<M><<|.<IT, 

M  Dl«.    14 


■  MIUW   tM»MT  HutMllH 
OttftN 

S>«I(T    L(TCa4T<MC    OM   MOUCTT**    STIMTIHIU 

4sn   C(i«<»vrtf>T». 

»i  »▼•  ot«>  a* 


TUMUUDT  lauMf*  ui«ia 

t«"l»f«l1T4«.    »Tj,»    Of    TX     Tu«^U(.C«T    DOfan** 
L4»e«    m   «4«   "gTIlw    II   4IltT<<airT4lC4L   OirruM.** 
•  fTH   COM-rO    •4Li.t. 

n  OI*.    « 


MLAtt  «C»l«TMt 

"Mt»*CTV*IM  MToOOt 

•*'OUC»I"»M   t>«T«(*l<«   nt4 

H|«M  <r4aii.irr  4(«isrn«>. 

M<««l    >VT  Dl«.      • 


M*t.  roo  n<cr|«|0» 


MM  V|,M 

MCTM   MMCTtIt 

r*  Hr«i»>.«4«ic  cau4tlONS  rem  oi>4Tuk(c  [•• 

Cl'tJ    ••W    Olt«OCI«Ua    I.4WS    4S    4r*^04tX4TIU><S    f* 
T>*    ylLT/-<4'r<  iiu<rlll««   OCKOFIM    »ue>"   ••*£». 

»t  m  01*.    * 


MM   IMIUTIM 

'<C<    ItniMTiON   VTMUJ*   or    ai>T4|N|IW  M|<M 
MT  Ul*.   » 


M   TUWIMt 

MMomMic  CNMACitaitrics 

^MLI'M    V    TMl    TiWII^f    or    H|,.M-ri.lvui4T>«<C 

•4«.rwniHC  c^t<rt.     4  STUD*  <<r  t«4<miiwt 
«<r«'»>«i«i«ie  •Ht>io^«4  I.  4XIM.  cu»»ntoii«. 
«Ti  01*.  rt 


MkAtt    rtlTILft 

l<««Mmi«L   VCMMCM 

I  <*t^T''i<rid^    -W     JL4>S-««T4L    CVVUtlU 
»»T»<I4«.»I     «>M«t.I     >«    "OIKON-*    •4TI9    0$ 
Cfl-»HITl    "trCaULS    OT    I.     MiafL     4TT4CMtO. 
»•  OI*.     I* 


Mk<M   TCITIkC« 
kMI<UTtS 

•tttc'l-ce    eH4«*cn'«l«T|cl   0»    t.umDV   »0I1.. 
»L4>«    l««4r'0    44.U-I«J"    4M>    rL4lir    V^ITIO    T|»    04 

•i.4»Tie  k4ii^rt. 

ITO  01*.    I* 


MUIM   TCITILCl 

nMILI   *«0^*TII« 


V.4ts  rc^C*   «T«C«aTn  tw<Mcr>«<lT   T>«KW<>M 
•<Mnkr'.<M4«ti|S    1»'44Tto<S. 

•I    IM  01*.    I« 


ormmtt% 
CHtkoaCD 

»w-  •"•0  ic*.ofrr(«Kts  ih  r^t  rowuTron 
ee4LiTiOH«. 

IM  01*.   M 


■>M|^  WnuHiet 

«*>ON«   '>l*tCr^    MaALOM)   MMt.*Slt    l»   "Ml 
•*    4**L*I<M   Ct<IT|>4k    IIKiaClaTI    C4T4    tOUKC*    UCM- 
klOlXl    k»   •    •4SI$   rja    accOW«NriN>i    aC4Sua*t   TO 
••"•>•€  »•«  imtritiii.i  o«  Tw»  «ct»oi>  oiatf 
Ti»a.»  n^a4T|oti. 

01    «lt  01*.    M 


I 


ITIM 

<(4CTi<r<  «f«CTtcs  ta  ruwtsi     rL4>«  >ii<>r4««' 
Tlox  vrLort^Ka  4>«i  na»«*4Ti^wf  ii  m«mii«. 

•*Ttt>t    olfT  NtCtl    'H»4II|MI»    0»    rL4<«S    MO'aMTt^^ 
II    H»iaOC4«1iM.<l|T4)u«    MIOC    "f«TJ«t». 

M  ul*.     • 


SI 

tT4«ILITT 

ir4»ikiTT  or  oLif  4MU  4ac  dikn**«c». 

■«4T.«»«T|e4c    4<M«.'«lt. 

01*.    2* 


e*»KIT4Met 

4  C4»4et*4ac(  -t-c  «.'«*«ro*  e»(«4TiM  ^  4 

«»»   ■•i"ltl»l.e.        T»4.V.4f|0i«    or    (utSUN    4«T|C«.(. 
I    M«  Oi*.       T 


tlKUSM'V*  or  TH(  MIICU.    •e«r4CIT*liCr  o-c 

•r>c<4T«<  an*4Ti.<i  ON  4  «•  rwiNctru*.  *■««- 

k4T|J.<    or    VlM|4W    44TtCL<. 

•I    MO  01*.      7 


Mk*CetlOI   HTOMkAMt 
K»M«TIOH 

e14C(*V4TtS    4«r<    rc*nCNTS    4l.»tMIIH<4<<00^«UTt 
C<>4et*V4T'S    4aa    4L*U-4«TL4H^. 
M  01*.    I* 


OTHaaie* 

TW«0»» 

r4CT9a«  •.rax-ici-M  nf.rtii»l*c  •iH«>iaa  aiTxla 
••Oi^*.  TH»(ja»  r*oKirrio«t  c<*l«lC4t.  it4»r4iKM. 
e*»i>ie£Oiv.  4rn,i'4ri«a>  4*0  aCT>oooi.o*i'M, 

IM  OIV.    M 


4  eONcr'Tu*^  4.a,  «r4w"iHC'«T  iwock  »«•  Ma«t 

»••   Mlt*. 

IM  Dl*.    M 


MUIS4aCt 

UT-rtaie  «a  rL>«ra4Ti0N  cmers  to  tuioro 
<ir-izi.ti. 

•I    TM  01*.    IJ 


MUIBCO  aiMlbC  run* 
MtltM 

->€*tL0"^aT     yr    4    ■40Oj4.4ll    «CC><4<IIC4I.    >«"«<ua(iV* 

'00  VJtnct  -•iSkiLf  vm  tocacT  rutct. 

•I    111  0I».    ii 


T-<(   •CTIV4TIM  t<«a«ui  ro*  rk*sric  >i.»a 
or  «i.'r<l>«r<.  eorrr*  vm  solo  4S  4  ruacTio^  or 
T«^4U   ■»  atT4i.  n-nrntt.. 

01    MO  01*.    IT 


I4TMM 

TT«aMCueT«tciT* 

*-a4TT.    |.*"<M**->«*-TfrCt    MIW..TIMr««4T<«t 

»*«<»iLieT^ie  «c<«44Ta4  roa  uw  41  4  »r«ri 

*rM|CLt  !«••»  »ia^r. 

•Tl  BIV.      T 


MUIOCO   aiMILf    rCOSONNCL 
••«T«eT|»e    CkOTMIN* 

C*44.>MTI'M   or   •M<«*f»    4N0   *afk|a|IM<iT    ntl|0> 

or  >a<>TtvT|vc  4iut*«aT  roa  h4mxim  4ti*«  loai- 
T10.1  nf*ic(«. 

>l  M«  01*.   l« 


ITt 
MM(,*«II 

4    »Ti»»»    V    THt    •li«(.irit»   or    »YaOL'TU    ««4M<IT( 

II  •oeatt  •«-<ro«  4«*i.i'-*ri«t<». 
»l    II*  Ui».    I* 


MUIOCO  aiuictt 

C>>»|MMaCl)T4t.    TttTS 


•ti.l4an.fTT  ra<t«4*M  cavi 
»«"»».€  tin  vjine. 

M.MI    Ua  OIV.    M 


3^ 


:•«▼«■« 

MkTMC   •nuLATOM 

<rtelrie«TIO*   '■>*   $I4TIC    JO-VOLT   DC    >0IT4C( 

■r<kA,*T>M«  TO  at  'ifca  tj  cooTaot.  H4*4t.  4i»c«4rT 

or  iCNr^T-vti. 

M-MI   M«  Ul*.      T 


tie* 

•VCTIM 
4    <l4WMt.    (MICH    CJ'tfijCOS    T.Y    LrTtCT    OT    K44.r  • 

or*.  r>r>iT>j«  i>|Tt4*4i.  4««.  n'»!ii"iT4i  ui«rL*C(> 


ITt 
e04TI«M 

'LteTarjfroaiTrj  aeT44,'-<ta4>i|c  conro»|T( 
C04T|.«at  ro.  raoTTCrinM  or  ««4rM|T[  aocafT 

Hnr/Lfi    4'«41><«l    dT|)4T|JN    4I«0    rrottON. 
I*  01*.    u 


Itt 
CLteniMt.  MtPtariu 

-KTCMtNtas  THT  CkCcrolcik  raurioTit* 
(i•^•^ITt   »T  Hi^  TiirraiTvwt. 
M-MI    TM  01*.      « 


MUIOCO  ■IMIkCt 
CMOM 

OTMXle    «<I0   r|.><TtMTie«  tl 

**HieLis. 

M  Ul*.    14 


MMIMS  aiMlkC* 

•UIOAMCt 

3C«l*4T|<M  ur  •rMio«ia4Ti«<i  rm.ii, 
'""CTIfXI    |.r,    ij   ^rjoico. 

IM  01*.    12 


MT41.    Tltriao    4ftF 


s  i«  auioro 


wioco  aiMikCt  itu«r4cc  TO  tuarteci 

CMMOUT    t»it>M(NT 

••*n>rtu  TTjt   '•Mtii.c   4|.oul«c>«iiiTt  un  n|awf(> 

■<4H    l<<Cl.v/1fm       C'^VI''<U.l4T|04i«>    UTIklfATI*^. 
tC-OikTk.     •>«     l>l<r«r.C<T4T|0«. 
4A-MI    oil  ul*.    IJ 


C4T41.04  V  kiut*«>iT  4ao  4n«rTcat  \i%Le  !•> 
s<ii  ifn  '•m«il(  e'»c<-'<ui  4rri.if*H0N. 

IT*  ul*.    I< 


MUIOCO  aiuiLC*  iMMTkcc  TO  luaracci 
CrrcCT|»t>«*« 

rrrteT?*f«»»  <Tjo|ti  or  miiiili   »T»Te"» 

4IUI^I«T    »«■>->.«    r4*<CT«.        4    ■4r>.r«4TIC4l. 

'"•^A.tTi'M  or   «r<'<ir4<.  i»«»4».r  r4TTiatA  vi 

P'tl^T    T>«V't. 

4»>MI    Ml  Ul*.     U 


MuiDCO  aiMlL'i  ituaraec  TO  suar*c(i 

kMMCMIM   tlTtt 

•  *urr».f«i>it  rf^  «t-iit4  aiMuTfua  H«a<HSi.o 
•■<r  Jisn^*').     iTiTi  III  urat  4u'xaoi«<i  vOk  11. 

4B.«0f   MO  OI».    12 


4  turrkCXWI  '*•*   •s.|>i4  aiNuTCVMi  Har^4(.o 
4«n  }i««i*«ra   i«f^.  Ill   aMI   4rri'«>oai   *oi  .    1. 

*e-Mt  Ml  01*.  u 


wiece  ■luti.c*  i*uar4Ct  to  tuaraeti 
oociCT  MTo««  iLiauio  MMTCLkurri 

4TL4»    ■••WMkin'*    COWrONtaT    OtklMUITT 

»!••  4i»o  o-iTOxCoT  r4iL^r. 
M.40I    Ml  01*.    li 


•TOO (core* 

■4«aCTo-orTtc  (rrtCT 

T-<coat.Tt-4«.  iNvtirik4Tiox  or  4  iu<Mi.Te- 
orTtC4i.  »Tiitcorci   r4r4j4T   4Nr<  tn4iisit   ti>c 

>l    OM  Ul*.    I* 


T'<Cua(ri'-4t.    lavCtTiMTloa  or  4  aaMrtTO- 

0*T|C4(,    «*«1K<«*(I     44.Tl.<«4TI*rS    TO    THf    r4«WMT 
t'T'CT. 

>l    Oil  0I>.    1* 


<M.0*UIH«   r4<l|.|TT. 
Ul*.    S> 


■•4TH(a4Tle4L    «aML*»lt 

•  «'^|4NT    «4r   T*4<sri<   l«  40t04al>i«.   cairT|»c 
4*n   iC4TrT«t^  ""c^l*. 

0T»  Ul*.    ft 


.4T  Taaaiorco 
naatltroas 


.4t>T  T<>tVi.«  I'l  i^acK  TaaaoikToao, 
M-«oi   M*  01*.     • 


HT  T*Mitrr« 

■CLOIM 

'ji.T*4>iM'c  •tL'<l4«  or  •(.ra4CTea*  atT4L<  4no 

41.I.1TS, 

M.«0»   MO  Ul*.    M 


•fTaokH* 


arrv4«^*«    T4 
40>«0I    00« 


(alTm  •WTtie*  taST«ua(aT4Tt0i< 

4<1    4t«l>L    •O^ITmINO    STtTt"   UOIM   ^^aiTt    I* 

T"*    i*o>>^  «<«)T   «"tt'>   44aM. 
MiMI    tlO  01*.    M 


•MCAOT 

«*t.iM* 

■■<Tt|C4l.    C*4LtJ4TI0«    V    4K    4Ca>LIC    lL4tT0i4.a 
•~IC<    ■<4«     T»    SuITtWt    rX    X4«T     •4t.«C  -arri  |C4Tt9N. 
4O.401     *•«  01*.     14 


»«4T    or    4CTIV4TI0N 
■CT4t,i 

T-«    4CTIV4TIM    t<l.»l.ltl    T0«    rL4»r|C    ►!.•• 
or    4klMtwM>    Cji"**   4H0   ftOLO   4S   4   ruaicTIO^   or 
T.«     <«TC     V    ■«tT4c    «t"'>*4».. 

•  I    M«  01*.    IT 


I4T  or  rowwTioa 

■«T«kO«««>tt(  coiirauM* 

«4T   j»  'ja«4T'i<  nr   TantT>>TLt««OI4a|»t 
C')«4tT   III   "lacHh-^^TT   iTtofri. 
»l   Ml  01*.     • 


•MbiT  ac*itT4aT  aaTC*l*kt 
•IKtMa*«Htci 

4  •iai.i')'W4rHr  jr  4b.t**ct>  e»  coarwk|Tt 

«<TC<|4Lt. 

M  01*.    I* 


•M(4T   *C«liT4«T   atTM.*  •   MA.*T« 

■•4IIM 

HC^T.'VrVjCIM    *1t    Ht4T    4aO    ■lT4l.-r«V»<iN* 

(inT  «•'•».      7t*€i.^%.-y   or  t««>TM4.a»ic   B<>4T|kc  cr 

4t.kJ'f    n*    ■•XT'XNM.     klOOIua.     T4XT4kUK    4'^ 
TllNHTtS. 

>l    OM  01*.     IT 


(»T  aciliT4aT  a(T4i.s  t  *u.eTt 
roa«lN* 

-ICVCLM>'«-.<T   V  4  roa.iaa  OIC   aaTcaiM.  «UIT- 
M-M.'    ro«    V<»ice    «T    1401   r. 

01*  Dl*.    IT 


AT  •C*IIT4aiT   aCTALI   t   AtXOTt 

HKMMiickt.  aaaac«Tict 

4«  i<iT'5T|r,4Ti><<  tjr    iMt  crrrcTS  or  taaiout 
tLLOTia*  tniTi.ia*   lo  4  >^4T-ariiiT4«T  mctm. 

•4*'')    ox    rr    .    ^1    .    C4I     IK4NV.4TIUN    OT    KUt>l4la 
•  ■WW. 

M  Ul*.    IT 


'Mr  atsitT4aT  »k*|Tlc« 

CLOtTOMCO* 

*T«T^<M    or    H«4t    4N>I    H*oaolT»|f.»T4a(.*    tl.*t- 
T<«.«t<«    rUXt'iTIM^    jr    ••411a    IN   «»>(CM    >ILICO>-    It 

CMxCcrcu  ■>i4rcri.T   ru  aiTOoOCN. 
M  niv.    la 


T    MSItT4NT    B|.4tT|et 

^MOtrwowiTaiki  CMLoaioci 

>ar*4««Tt9x  THr««orkjiT|c  4«ir  T.ca«01CTT lae 

•*4T.at»l*T^<T    4I<I<S    •HO"    r»P^»MON|Ta|LI' 

c>«.>*iot  T'l-'C*!  'M»T|ioT|e»  or  r«c>i»i..  »»*i«o«< 
lT»rt«T.    ,/9   t|<HT-<Tk«"tNJ   >WOua«l   roa  tLtCT«IC4L 

4»ri.|t4Tl«<. 

M-MI   MO  Ul*.   1* 


•f  *T    TaClTMCNT 

tCIWINUn   4U.«*t 

THT  tr»r-T  or  tc.iTCH4CLU.curc  TtKrt«4T>>at  ot 

T>«-     '•rCH4M|-4L    ••^•t*T|t»    or    4llia|t«JH    4LL*T    •I^• 

STa'jCTuat. 

ITI  01*.    IT 


leoTTtas 

At*    Taan»>0*T«TIO«l 

TUTiN-,  ■>»  uH-n  HCLicorTcas  looimu  •iTw 
i*fM  roa  rT4<is«o»r4rio<.   tn  4irCM4rr. 
I    M4L  01*.       I 


GUI-  RYD 

<>JM.irTC«Tllfa    TtiTt    ro*    •«T4L-T0.aCT4L    4N0 

"OxtTt<i<a»  ">at  »4MeL  ao«iac  or  4LU"l"<oa  •llOtsi 

T'stlLti  "T'L  4*0  rLL>U44L  ^TaraaTM^. 
*0.-Mt  ITO  Ul*.  ■• 


4UtTCN|T( 


4j*raa'<i<M  rao«t.4Tit«  or  M0-«  itccl. 
I   lOa  01*.   M 


lOOX   ALLOTS 

n  I<i»e«T|»4T|0<i  or   THf  trrfcT   or  0Ta4>lc 
••r^ujacs  o»oa  tmt   «T4txu>>G|C4L  raort»i|'»  or 

I»-i     4V1     T|'4«|,m     ll$r     4LL0T». 

40.^01   *l%  01*.    IT 


•MIM4N  CN«iart«iM 
tiOLie«««»Htc( 

■<j"4"i  r-<-,iN(.car<i.  a|.aLiO«a4M«  roa  t««n.|«oi 
r«<»<  Turi<    >*i*ca«irr, 
M-MI    MT  01*.    70 


4  *laLi'>-wi4r4T  gr  atrorTS  raea  tmI  •t.M4*ioo*t, 
%ctttrt\  L«'..    i«4«-iaai.     F«<;i«i.c«ii>c 
r<T<;*«OL0>.».    ra4ia>*'i  »»»cholo^t,   tav|ao««raT4L 
jT»t»«.   i|..'iL4TioN  rtrn^iiouc*.  ««o  rHTtic4L 
4»i»Maorxv,»,     »o»   <cr(4CNccs. 
M-ae*  M*  blv.  10 


•«M4a  tMINtCWfM 

iTtacoicerie  di*>l*t  iTiTcns 

T«    OL'MX   or    >    »STCnO*HTf IC4L    t«rtt<H»»t    4^0 
Tmt    Ot OtL'f^HI    or    THT    t«rc*l«r«'T4L    a4Tt*'4LS 
Tl    4$KSt    '■«     Ke*<ICS    01&rL4T. 

40-aei  TOO  blv.  20 


•"*004g|.ic  rLUIOl 

tTXTHcsit  ie<«ni*Tii*i 

•arr4«4TIQ«    4<ri    C«4L%t4TtOM    or    ■«■    MTUa4ULIC 
rLUlMl    *l<>af|T|'t.    «0lCCUI.4*    <Ta<X'll«(i. 
•"ILINO  roi-T*.    4'io  jrk>|Tits  or   U*t*M. 

'L'I0»«C4k*1NS, 

M>-MI    ••*  Dl*.     14 


MT004UI.IC   PMMUM   rUMP* 
OCtIM 

•<Tr)a40Lfr  *0Lvr«raic  ruto'  nctioa  4i«i  otnaTiea. 
T»4«(»c»TiON  rao"  •J1SI4X  r»TtaT  uocuacal. 
U>-«OI   «««  Ul*.    2* 


IC«»TC«» 

^ICrtT   eONTML    WtTUS 

ocsivi  y  »lisht  r4Ti«  eONTBOL  tT(Tfa  rM 
••licottl*/ <»Tic«L  T4«t-orr  4iac*4rT. 
*e-«ot  IT*  1)1*.     I 


leorrtot 

■ceoMi 


afoau-^TTTiw  jtsa  MCLlCorTfa  rLliMT. 
I   TM  Ul*.      I 


•MTOOauLIC  •***!■•• 

T<€    Or«4«T|0<    or    *4aiOUS    HTea4ULIC    4«rC 

rNue'i4Tic  Loaic  (Lt^txTt  IS  ervcaioco. 
4e-«oi  )Xi  01*.     « 


•MTOOOOTHMIeS 

THT    XOX-VISCOUV.     STtaOTt    C4*IT4TIk«    fLO* 

TMaoj«M  4  c«sC4ac  or  rL4T  rL4Tr  nToaoruiL*   Ik 

Tao   3|H(a«|o<iit, 

M-MI    IM  01*.      « 


ST40iLirT  or  4  a4CL*uiilN  sr>««oio  or  s>*u. 
»l»C91tTT. 

>l    *••  01*.      • 


1014 
•ltC*tCS 

4  nroBT  ,ja  Ti»   THTaarcuTic  nsroast  or 
sr«t<4L  kT««i<>4  or  ■*.  r4LC|r4»ua  rao"  suutmc4ST 

«*I4. 

M.»ot  ati  01*.  I* 


•N    TtMCII4T<jaC    aCtCAUCH 
ttUalaUM    4LL0TS 

ft"»t«4»"W   «•«"  tiro.u»i-Ti"t  crrtcTs  •■ 
TMt  -«CH4iii-4L  rao^KTiti  or  »(>«i  klcctc 

»«0-»ia|t*    tLU"!"*"    4LLJTS. 

M  »0I   Mt  01*.    IT 


9ILS 
C4*IT4TI0X 

TH(    aox-viKOu*.    STtaOT.    C*«IT4T|M«   fLOl 

TMaojOM  4  ct$C40C  ar  rL4T  n.4Tf  HToaoroiL*  it 

T»0    3IMCa<|-H|t. 

*e-«ai  142  oi*.    • 


•L*S«    TCITILCS 

I**Hf' '.»TIU'«    or    4L4»S-«T4L    coaroilTl 
■MTc4l4Ltl     ««M4LS     ]<    rnit^OH.*    •4T|0    OT 
CO.W)«|Tl    '•trtaULY    OT    c.     S4|arL    4TT4C*«e. 
M-MI    SM  01*.    14 


•m  Tcap(a4riMc  ncsCMCM 
waMiTt 

otTtaa|<it«  t.^   lLtcratC4L  rojrtaTits 

6»4r«ITt    «T    -«|»-4   T(4rrK<Tur(S. 
I   TM  Ul*.      2 


Meiu.*nM 

HTMOuTxtaic  THCja*  4X0  tcsts  or  usciLiaTia* 
►iTOairotL^. 

01    OM  01*.      « 


•CTM.I  IC 


MLCCW.M  raorcaTics 

THC  rtaxi.<uxr4er  co.ToiouTiea  to  rx.  raoTor. 

DC>)TaOX   COiJ^IX*   'J<»T4,T    ih   •«. 
40-«0*  Mt  01*.   f* 


•HTOOOMX 

(LtCTaie   MTCHTlaL 

nit 4Hi:  OS    3*    xrJ*Ox(N   0«C"vnLT4« 
SIVM.r     C«T<'4L>I        C4J"IJ1«. 

40-MI   Mt  UIV.   n. 


tTcoM  coars 


trrfcT 

40MHH,t    ■ 

I    Ml 


or    0«.«0    •)|nS   ox   r4t|»ue    STBlx«TM  or 
vtuCO    4l'P«|.^'«    4ll0»    MOXITCOX*    ••4>«LS. 
Ul*.     14 


l-U 


I^^ra4ar^   sr>.CT*4  or   «r-ur  xfito  caTST4i  t 
4an  THf  kTvicTwat  jr  MTjaoaca  n.uaaiB(  m* 
ST'mto. 
4»-MI    MO  OIV.   2* 


Vn>  -  DfT 


■a  ciaMirruMOT 

•t    ••*  Ot«.    IT 


•I 


•ii«u«T«iK  ac^tcna 
I* 


'«a«ia« 

■C>WT  c'MCatiM  ca'»'H**i»c  'a««i>i*  or 

►  ffTKIT?. 

n  01*.  IT 


uiM  »tr«>iT  ji«eLaM«  "tTMODS  9*  a(>9ii>i«4 
»«tT  WTtattL   4T  «<>ii  or  MT«i*e»TaT|c  mviiuaf 
••ooXt"  «»  ct*CT»j.ir»cw»'».tC   «MiXi>. 
H  0I«.   M 


miHOllKlIC   VLOO 

*i<iiTt>o>»n«c«i  •H.rMOos  ««  <>n.itb  t" 
••T*c*M«ie  <iic]u<>  >MOc«-k*Tr«  huitioms. 
•I  i«*  oi».    « 


■wmionte  tw 

nierion 


»(.«T  «.«n   »«l"«  r«lc»I» 
t<«(Mie  'lO*. 

•to  oi«> 


II   LOO 

< 


•MT«Ca«MIC    0I«   TMMtb* 
CUCTOle    MC* 

M(*T  rviiiri*  i<i  r>«  mticim  atoiOM 
»•«  •««ti''  'tta&M'V'tic  oiwB  ru«>n.. 
•I  o«i  oiv.  w 


«w»»f  nt.«ciTT  MMjccTikcs 

*C«iT««Tiaai 

TMMtT   f^TUTIM   PmCOICTIOM   »t   MlOwvPtlO 
««   'ATO«— <fOM    WU  RAkklSTIC    ti»4CT. 

I  TM  oi».  »a 


I* 
»*THOLe«r 

e»wceT  o»  CM«oNic  ri'osu'c  to  ><t*oiu  »• 

OtOOl    mttVldt     tlfl     T*r«Jin    FUNCTION    Or    >«T^»- 

Tcostvt  ««r«  »»%  "vMfTioirio.     tmc  ooli  f 

C'^'^lle  t«»'»V»K  '0  tl  •TMOVxCn  CO>lT«lHT«|« 
l««  ?««•«.<■  (H  VOOTCCriO*  *k«|StT  OtVtLOmrkT 
or  n««l.  HT'OTt'VtIOW  m  OIT*  •*«  nCTCWtlMro, 
OtT  0I».    I* 


•l«H|T(at 

XT(*NtN«ridai  nr  T>«  neiiTux  comtckt 

•  I    IMITl*   ^OiWIllTION. 

W»  OIV>      • 


M  OIV.    lo 


•  IWUOTOttc    ■tMTt 
•UTOUTfON 

••^V***   CiMKOl    iTITin   0»    "CTal    cuTTIN' 

"•f-^i^c*  »■>  iscL'r'C  c'x^mtih  fMiTWH.  o»  •••cnior 

10  OIV.    M 


•  |l»MT«IOk   M»WUCTt>M 
•^■OTIOWI  OUtMCH 

tXUTITN    J»    t    <rx«l>«    PKOM-rx    OT    a    W<«HltlST 
•"•(TC    *C»''"ITH». 

n  OIV.  M 


•  IHOUtTVIOC   •■OOUCTIO* 
OMLITT  CaMT««k 


•^naLt.'*  'W^MC*  tX  •  ■tLl«aaiTT. 
n  OIV.  M 


•IMttlMklTKt 

••■LictTion  V  r-<co«r  or  otikw.  r«M,f«tU 

TO    rMCTION    *>MIO>IVTIJI«    W»0<HtWt. 

•e-««t  •••  Div.  IS 


•IvowwTioa  acT«lc«*k 

BAT*   *aoCrt«|lM   ITSTCn* 

iNVClUV^^T    y    >   WITiOIM.S    IW4«>«T|0N 

SI    too  OIV.    IT 


•twowuTioa  *CT«icv*k 
CLceT«o«ic  eautM«iiT 

THC    LI**t«V    ttn    IW04MTIOW   MCT*Oaak   0*    T>« 
niTj^f  . 

•t   MT  DIV.    U 


•  IWOMCe   ««OI>TI0« 

CL(CT<>>:<IC    TMtSITIO.   HOMOlTI   FOU    «|« 

•vKceuLCs. 

M  OIV.   M 


•lir««i«o  wni«Ti« 

•TT|<||MTla« 


IW*MV>)   T«*<lf>IUl0>   •«*S>*(M(<lTS   T>««^MM 


•  IWMf    TUMO 
DltktCTOle 


■tw  (TtTCn* 


'Ht    Ta>(  e*><C**    tTno*«r    ruM    IS  •  OCVKC 

C**>«.C    J*    'Milt    'ICTtMCS     Ik    VlilOLl    LICT 
*•«    STIMIVI     TMC*    >S    *••    iLtCTOtr    C-f«t     IN    • 
OI'LCrTNIi;    tm    4    N'TAL    0«S(    «•(    •mICm   CMi   Ot 
■'•O    OUT    va   C0W44N0   4T    4|<m   s*rCB. 
M«  01*.     • 


•|M|«*  I  m 

tTWTHisit  ie>«i<i«TaTi 

TT«iS4.>TiaN   w  rjari«iii  mscuich  on  »«  a<io*- 
Ti-w  or  >«i«Nic  c*>»ou«*».    oiieitiNt  M»i"uot.vsis 
or  '•-■n.t'C. 

M  eiv.    • 


•tVtCT   tHOCX 

tT«Ctt    IPHTSIOkOtTI 

<   MllCr    If  vita    ir   NIJOTtaMICSl      OiriNI^ION. 
"MTJ«T.    ■••'hcimt'Ol  hjocls.    «no  "tifwc- 

TN»<0». 

M  blv.    I« 


•(•■catt 

«!■  rwec  ocMMCH 

I4nic    «fV44CH    4CTIVITIIS    OT    ur>  ICC 

4r<'i(>«ct   «'SC4NC'<. 

•  I    OM  blv.    M 


■iwcac* 

MftrMTIC 

»*    NULt    jr     tT'TISTi^J     IN    Trit    4N4«.T»f<. 

o»s<:«irTivt  v?<*)^  •oeoiCTivt  st4Tistics.     •»€•«- 
4N»>   itcwo^TtrikTi's.     *Na«Mi|t.|TT  Or  KCu*afNCr 

4*)    CM^ITI  <C    irr'CT,        >T4TIST|C4L    4»W<04'"    IN 
4t1>MTfi;     44vr*4CTr<>. 

•  I    ••«  Oiv.    M 


T-tt     4r«0VM«K    4TT11U4TI0*    IT     INTNaMCP 
•  4qi4T|0N    1%    |IIV(<T|S4TC0. 
»0-A«l    OJT  UIV.    M 


NCSC4NCH    ON    4T«>t^MC4ie    4Trt>IU4T|0N    |jr    INTH*. 
NO    440l4T|1.t. 

•t  CM  OIV.  as 


»W*44(e   tnCTMKO*T 
COiWktl  C)l<*>OU«OS 

l<    S»l<"T-»JJC)r»     ir    >KT4l    4CrT<|,4e(NT(l4i'TC    4».f 
014(.4T0    v.-<tl.4Tt    C'>»^)>«»<S"     V|N»4TI0N«».    F««-. 
a^rNCfS    1»     Jl-    4'W    t»|/4LtNT    •iTT4L    COW^^'ItSI 
Ce0VJIN4lr    ^J^Jf. 

*o-«ai  aM  oi».  /s 


•  l«»UT-OUT»UT   ICVICtS 
0t*ir4(.   STSTfat 

4I»    ruK'    CJ-»-'Tt«    ^HOVIU)    W«CL0r«*NT    CtNTt* 

ter^ei    SLNvtCCS   4-0  ••o^fu^S  •ViTLINCi      ••»€•»• 

••xi»i.. 

*»-.«44    1*1  UIV.    M 


•  INruT.OOTTuT    tCVICt* 
"4«NCT|e    T4«( 

•<rr4>t«Tt-)N    ir   "iiTi.  T4rt*   is  tmc  curti 

»4«Tt4    T4rt    raM'<4'     iSIN<    4    VArlfTT    OT     |l»i'T 

sources. 

»e         UIV.  so 


•n»uT-fluT»«T  ncvicts 
raoaotMniiN  tconruTCati 

T<«tt    '■'■••(S    •»     l<4rKlN4    f««0»»    4«t     INT^UoUCr" 
INTO    TKC    »'J-.i»NTtl    l*n«    P«0«lla>   M«VtlLi.4>'Ct 

i»«Te".     f?»g«  -K'j^n   ««f   "Nine  roa  rCks|«TKNT 

•»•)    LtNu'-    ON    «4-.NCTTC     t4t^. 
Mt-^e*   to*  UK.    SO 


IJ"*UTr»  *«oi«t'><IN«  ror  S4Ttl.l.ITl  CuS'TIOIIi 
C>w»jTtr|1-.<  4T  S"«:ir|C  TI«t  INCNCCNTS  •»«• 
4'TimTIV,     ,T    f.»     KVt  <4I.     ST4TtONS    IN    4    **4CI|N« 

NrTt>««. 

*0-^M*   M*  OIV.    so 


4v  oriiJN   la  o»»C«ioco  4S  4   SurrvtNtNT  TC  Tmc 

«»41JUT    r.il-tlOl    'NJ'»    CWTbtt*     IN^UT    T44C«IM. 

04T«  roX'^^lNv.      tlklsroNl  S. 

4o-«at  aio  OIV.  so 


•  l«»UT-0UTr«T  icviett 
ruNCHCO    Ttrr 

jm«T|v>  4i«ii  Nurrcii  ro  ion*  T<4N*riN  •4i^  f 
tht   XLttfi  nr  oNSJL'Tc  riLes  ar  i>#o*M''ici«. 
*n>Ot  it«  UIV.   so 


•INSCCTS 

LC»iDorrt*4 

4tSC4*!-i  ON  ■«0»5<  •laTOMSCS  In  NOTnS  Tr  fOO 
IN»V«|T»  «.«4>  C<>)V«e.   "UNST  or  ■.•4T' 

CLICITtn  rt.r^Hl   4'Tiwttf   tn  "«tm  mcn  pla'CU   I' 
4  itHTNitn   •-•*•  'aroNu^  aoo".     (In*  If  4Ctiv- 
i'»  «ec*rw%  44  4"  i*<c4  or  tmi*  ((Maviso. 

M>-«0|    OJT  UIV.     I* 


•latTSUCTION    N4NU4I.S 

MT4   ■•OCtStlWO    STSTCat 

»!•    ruNC*    CJ-W'Ttl    »-<0«l<4N    rtvek.OrNI.NT    CtNTfO 

i'»-)Ci    S4.<'>CCS  4*J  rao.c^uafs  'VTclNfi     I'twt 

■4NiJ4».. 

M>-«oa  104  oi>.  JO 


INTCMtL   tOlMTfONl 
t«ITt«l««.    T«4NirOO<>« 

L4r|.4C'     '<4NSr-'l<    Ta^4TMtNT    HT    4    U|4>C«lNC(- 

INTir -.ail.    »J  I4T|'HI. 

*0-«OI    «0*  UIV.     IS 


4    STiJUT    ■»    4Tn->S*««1C    4TTetiU4T|0N    UT     »N»»»»€3 

•4ni4TioN  In  4  SL»Nr  '•4Tm  or  so«y  TO  •e.0^0  «rrT 

IN    T'*     •4V(|.CNltTM    «4N>i(    OT    |     TO    •    N|C«0M. 

*o-««i  MO  at*.    I 


srw)»   ir  4Tim*Niiatc  4TTfWi»T|0N  ur   iNr«4iitc 

•4TI4TiaN. 

»«-«OI    OOI  OIV.       i 


•  IIITtM4c   (OIMTIOM 

■•TMCiMTieAi.  racotenen 

SI*«il|.4N    SOkilTtlai    QT    4k     INTCi^O-OI»»C*(NTI4L 
tOUtTION    IM    •40l4''IVt    T44NS«t*. 

40-«ef  •«•  OIV.  IS 


•  IW040CD   •M)I4TI0N 

"t4«uiitn(irr 

I  irN4«rT   44C<a«0'J>rt   4«n|4TtCN   '14T4    MlT4|N(D 
»«    '<C4NY   V    t   44I.L J )«.« MN(    4u'en4Tic    nio^a4Mnto 

«4''|J"IT».N     «rSrtN. 

M>-«0l    MT  <  UIV.      • 


•iwo4aco  MBltTlon 

0««I    TMMVtIMIOn 

mT^rUN    lir    •tiC4liCH    ON    4T«uSr"««IC    4T- 
TtN<J4T|aH    0*     INraaNCD    •40l4r|>M. 

*e<40i  SM  OIV.    • 


I  <r*4N'3    T«4vS-«ISSI0N    4N0    kAClMOUNb    OaOUTId 
•  »    Cl.^44     tr^OSTMCNt  ,, 

4B-O0I    MS  OIV.      • 


•INT(M4L   tOlMTIOMS 
»0I.*«   MOUTIO* 

-|n«.INr>«     INTC';44t.    tAI4TI0N«    ,jr    <MI|4TI»I 
T«4NSrC4. 

4n>«oa  a*4  OIV.  IS 


>l>rrtW4Tto  eiNcuirt 

■4NI^*CTW*|.M   MCTMOOS 

•\.4N4N     I-ITtNN4'liN    Or    TmIN    r|i.N    ruNC1|P*4C 
CI»CjIT    .iNlTt. 

•n-ooi  tos  UIV.     T 


•lirrtLk.t«l«iLlTT 
r«»etrTioa 

ae*"***?  0I4S  ra.<(.4N4Tia<k  or  4S«B-rmo"*NCT 

Crrr^T, 

40-40I    OTt  UIV.    M 


•laocact 

•*0i4TiaN  crvcCTt 


4CCCS»*-|N    LIST    J0    Tnt    NaOUTION    CrrnT* 

r-n"4rii,  CINTC*.    aatlCLLr   "r"ONl4i.    |Hs*lruT(. 


•INr*40cs  (PCCTaoKarr 

iiira4HH  sr£CT*4  or  ht-ut  "Uto  cntsT4<  s 
4V1  THC  »T4jeTk«c  y  mTjnomn  rLJoaioc  4»' 
ST'inieo. 
4e-«oi  SM  UIV.  n 


M-M 


•IHTtVLlOIOItlTT 

TCLCVIttO*  nli^AV    STSTcn* 

r  fn   ^«-(»TIO-<    IS   VIUCO    vlcr|N«l      trrrclt 

or  MSOLuTii,  uoMuTiM  4N0  «Tiaco  0«l  r<Ni» 

4n-«0l     •>•  ulv.     7* 


•  IMTtOtTttXM   NATTta 
CiO*r>«ilC 

IvrOaiMTION   ON   T-C   DCSCM|rr|04i.    suit    •MTSI- 

C4«.  raoriNTtcs.  chcniC4..  co«»ostTioN.  ossiiMmcr. 

LOCATION    •»     S4NrL'S>     4NNU4L    Ot'OlIT    4Nb    T>^aa|rt 
or    OVIOIN   or   N|C*OSCO*|C    •4«TICLI.S    IN   TMf    OxTt* 
4T»osrHt«f . 
*D-«oi  0*0  OIV.    a 


•J  I  '   T«4M»WT   rLMCt 
|U»C«MNIC   'X.umt 

CMTIdL    04T4     INVfSTItMTIOM    rOk    0»T|Mtt4TI0« 

ir  rJtL  ONStjarTtoai  on  iU*c**oric   TaMis^o*Tf. 
|»-«0I    MS  OIV.      I 


•ION  *ecu.ca4Ts«« 

srtcTaos'oric  sTjoic*  ioitm  ion  ■t4Rsi  or  ion- 
4T0N  4Nn  f><.Noi,t<:ju  CM.LISIO*  raoccsscs. 
•t  OM  OIV.  as 


•  ION   CICMMiW 

0CCeNT4M|<tAT|0N 

«4n|0l.>itC4L    0rC)<IT4«IN«TI0N    ur    0«IWI|>«    ■•Tf* 

■T  iM  c«cm«nm.     tnc  (4r<aiNtNT4L  loan  W'% 

LI""|TtO    T")    THt    ISOTjrri   T»li    N4I*')    4Nn   L4I40. 
)l    SM  OIV.    10 


■  lOHIItTfON 
41* 

Tja«vA.rN«  Mo>jNn44r  L4TCa  aiTH  racssbM  smaoi- 
INTs  ON  4  •'>«nut  <'j'<r4C4.     Tht  raoccts  or   iaNia4- 

TION    4N0    •t'O-NtlNtllON     |N    HOT    4|H.       4CK0O<rk4a|C 
CM4a4CTe4IST|Ct    or    JCLT4    UNO    riTM    OCrLlC'CC 
4ILC<0N<     rL«r.     4Nn     )ThC4    SCC0Nr4«T    C0N1N0I      SUa- 

r4cc«  IN  S'j"i*ssNtc  rL04.     iT.*ti  4aTicLC«>  u»sa 

T»4NSt4T|-)Nl 

4o>«oa  ••«  DIV.    t 


CLCCTaON  0C<<*tTT 

STuOT    or    TMC    inNJsrMCat    UTILUIN*   T»« 
COMCWNT    se«TTC«    TCCHNIMC. 

•ta  OIV.    • 


•leaosrHMic  rad>»>«Tmi 
t4Tcu.lT|i  (AaTtrtciAii 

SATCLLlTr    To    S4Ttu.|Tt     IONOSrMC«IC    rH0*4kA- 

TiON  r>»t.«i'«NTS  4*c  niscusscn.    consimxtion 

IS    IIVCN    TO    T»«    t  ICCTIO'«    "CCN4NIS".     T.«    r«oruL- 

siON  aecacT.  tm«  •of  .«r»i.'.  TtLcacTat  •vs- 

T(N,     4NT(<n4S.    ■C4C31    TNANSOITTril.     CONTNOl      UNIT. 
4N0    •N4LTSIS    or    T><«N0O'N4MIC    4NU    OTMCa    rrONLCrS. 

*o-«ea  aM  oiv.  ij 


NCCMMICAC  ■■OPOTIM 

T-«  siwiriC4N(C  or  tN(  r4a«<itTt**  or  thc 
NALL-rCTCH  'au«T|0N  roa  tiCloin*  4no  rtoo  o* 

ION    4N0    »Tl»k. 

»■  Ma  OIV.   IT 


•  INON   4U.0Tt 
HI«H 


4N    IN*rST|«AT|ON    Or    TMC    CrrCCI    or    OTNA>IC 

rarssuacs  '/"on  tmt  4ct4..lu*siC4l  raorcaTi's  or 

laON  4NO  TITANlUN  •4V  4LL0TS. 
M-Mt  ot*  OIV.  IT 


IT  CNOiac  ruckt 
eoMOsioa 

S4S  Tu«Ni>«  aN"  JCT  t.N«l>«  rutLS.     irrrcTs  or 
SUkrua  0*  0-ia4aiLtTT  or  Tvricat.  jCT  (Nftiar  «0T 
srrTioN  •CL^Tt. 

M  OI*<    IT 


tT  tlNI«  ruCb* 

MoeucTiON 

4SSTaArT  or  avissUN  ..iTtaATuat  «Cl4TIm*  to 
nrn*o<icNt*4Ttn  C04L  T4a  raooucTS  4S  rot*iat4 

CONSTITUIJTS    or    ^T    CNtlNT    TUfL . 
40-««t     St*  OIV.     10 


■T  tNtINU 
•«*T   OttltTMIT  NtTHJ  •   Ut.**« 

«4S    TUNNtNt     4Nn    JCT    CN«|I«    ru(LS.       trTTCTS    Or 

suLrja  oa  9M««iLtTr  or  TTriC4t.  jCT  iNtiN*  not 

SrcTION    4LL^TS. 

M-«Ot   OOt  OIV.    IT 


IT  aiiiM  rvoo 
■•T«H«Tle«t    4tMLT«l* 

4    SOCWTION.  or    T4C    T*l>-0|aCN$I0N*L    Tunai-CCNT 
VISCXIS   C'WVCD   JCT   USINN   TMf    ir«   TOaO   COHruTia. 
*e-a«l   IM  OIV.     * 


•JCT  Tii44ifreaT  pcmk* 

CONTVOt    tTtTCnt 


•)isn.4T 

riiOHT. 


STtitNs  roa  4ua  MD  tg^o  wuvivv 


•JIT    THAMIPMT   Pk4l«t 

orcMTfOM*  aiii4«eN 

eONTaOL    SATA    INVCSTImTION   rOM    OTTiniaaTION 

or  ruCL  co^>r>rT|ON  on  soriasoNic  TaaNaro*Ti. 

I    •••  0I«.      I 


•■I  a«T« 

(rvaoTtMSioN 

crrccT   or  CMaoxiC  CxHOSuat  to  HvroiU  '■N 
11003  r*i<s  MC   4«ri  TMraoin  function  or  MT»t«- 

TNSIVI    «4T<    (AS     T<VCSTI&4TfO.        TX    «Otl    »* 
M»01>1C    ll»1SO<«C    ">    4N    <TMCSrHC*C    C0NT4INIM0 
S»    OVTOIN    IN    raOTtCTION    4b4|NST    OCVCLOTHTNT 
•CNAL    xrNaTCNS'JI    IN    a4TS    ■4S    OCTC*Nlt^D. 

le-aw  MS  OIV.  1* 


TS 
IICMMMCS 

C-<caiC4L  4N4T0OT  or  HCr4TIC   4N0  aCNM.  riu.* 

rtTH    Oat4N    STaucrMC    4N|J    CLINIC4i.    STATUI    IN    NAK. 

•■»oa  as*  OIV.  1* 


fin  eoarax  stitini 

4    •a(KNT4TI0N    IS    "4JC    OT    4    STSTCM    Of    fNIUINAaT 

iirrtatNTUL  eJJ4TioN»  •mIcm  c4n  st  SOLVf  at- 

uaSIVCLT.     ^N0    •MOlt    SOv.uTlCN«    'uaNlSM    TM* 

I4LUCS  or  Tmc  tir^CTcn  Nu««f«  or  T4a6cTt  *luXD 

•CLL  4S  T'«  0aTTa4L  rialNG  SCMlOUCt. 
1  SIT  OIV.  » 


nrr-LBA 


•lANTOUTCD  rL4«TtCS 


■I 

WULtNCI 

4    SOLUTION    or     'HC    T«,l-qiNCNtlUN4L    TUNOI'LtNT 

'ISCJUS  C'WVce   XT    JSINn  thc    I'h  tooo  cunruTia. 
IM  UIV.      « 


*N*CTSIS 
■*»eN    STSTCM 

•C4reNS  oiaicT'M  roaacOAO  4N«ltsis  is  •••uc 

l»    «»rLTIN*    ClaTir4L     tNCIOCNTS    P4T4    SOUNC'    TtCH 

iioucs  4t  4  I4SIS  ria  kcconncncins  NC4suaTs  to 
lit  TMT  trrtcTivcHcis  or  tmt  •c4roN  o'aic- 
■')*'%  orca4TioN. 

I  ata  Ulv.   u 


srceiric    mi*L   r^MCTIONAL   CHANWS  aHICH  occua 
«vtS4t  U4TS  oa  »rt<s  4rTfii  cimstjac  to  m»4»t 

l»«40I4T|0N    tm    r^CMlTCU. 
M>-*0l    *•!  Ulv.    I* 


ocrcNsr  srcciriC4rio<s  4*c  sT4N04Has  rna  mc 

arL4TIN1    TO    KeiNro4:Cn    rL4STIC». 

*o-«oa  aas  oiv.  i* 


•C4MiN4TtD  ri.4STies 
suar*cc  r<orc*Tlcs 

acrLecT4"«cf  CH«44CTt4iSTics  or  4u*><iNor  roiL. 
rL4NC  sr«4r»o  alu«I«u«  4Nn  rL4"€  sra4Tiu  »Ik  0» 
rL«STIC    LaofUTC. 
«A-«Oa  IT*  blv.    I* 


•UMINATtl 

H(4T  Ta*Nsrt« 

'IC4T    l>t*T|Ca    CMA44CTt,alSTICS    ur    V4*I0U«    TmCK- 
"4L     INSUCaTtNS    NATt^lALs     IkTfrrOSCO    4S    L4>INATrS 
•fTICtN    AL'I'INUN    aLLOT    rL4TCS    4N0    C4T»U»|»NS 
r4STtNe'l    •ITH    4LU«I'>UN    4tL0T    "IVITS. 

•o-*ea  too  OIV.  i* 


•CANOINI  HAT! 

TaarricMiLiTT 

9C4c«  <Tt4ii,iz4TioN  rests  or  k*NeiNN  m4ts 

4N0    ••Cr4N«te4TC0    NCNMIaNCS. 
40>«0I    SM  blv.    1* 


■kANIUAM 

ClCCTNonic  conrurias  .  TaANSrua«ATiuN«i. 

4NALT5IS  or  STnTAINS  -  INVLSTIG4T INC  STkTaCT|C 

STruCTuNK. 

*e>aoi  sta  DIV.  S2 


•CMWU4IC 

n4eHiNC  Ta4Nik.*Tiaai 

4JT0M4TI-    L4N0'l4'j£    T«4NSL4T|eN.       OeylL"rrtNT 
or    T-te    4N/'-.SU-|k    (.4«iU4aC    Ta4NSL4TINa    LOaM-LO. 

sr4aCH  4Nn  •aa«44N4iN0  rcCHNiouCs. 
to-^M  Ma  DIV.  so 


•ONOIW 

N4Ttal4c  r*oCESSlN«  uta  mtiemtHk  lkve«Tl6A- 
tionS  roa  r'nicTiON4L  tlictncnic  ■loc»s.  ei  tc- 

T«0e-«aIC4L    TtCMNTOJC^.      CLtCTaOk   oe4"   ti^h- 
NIO.JCS.    L4Sra    TCCM4lailt>. 
*B-*OI    S*S  UIV.      • 


II  t  aNOIallLITICt 
MTMCNATie*!,   *ai*«.TSIS 


*iAIC*l 

DCSIlN 

L4scas  -  4  «4STC  DISCUSSION  or  Tvrcs. 
Tirs  4N0  "aiNeirurs. 
*e>«0l    OM  OIV.    2S 


•*esrNT4TI9N    IS    NAOt    OT     4    STSTC*    OT    fMCINA*  •CASCNS 

i|rrcaCNTl4L  OWaTION*   aMiCH  cm  ac  solvc»  ac-  CLrcTaowtMCTic  OAVCS 

U*StVCL'>     aw    aMOSt    SOLUTION*    TjaNISH    ThT 

i4LUC<  or   TIC  cir'crtn   <iuNBra  or  T4*«cts  'IllCF  a  >>CNL«aL  n|sc'»S|0«  ON  IX  CuaaCNT  kT4TC  or 

■CLL  4S  T>«  arTrN4L  rikiNG  SCHLOULC.  L4SC4  acsr4NCM. 

MT  OIV.  aa  «B  aw  «M  oiv.  as 


■t.AK*S 

UITN|a*nC*C   *MaLVIII  MIIM  racMCNCT 

NOacLlNCaa    C*L'<JL4T|JN    OT    THr    CLCCTaON-aaVt  CONTIWIIta    atSr44CH    UN    6C0*    riSCMA*U.S    Ik 

NTca4CT|0N  raoccss  in  Ta4vfLINa  ■4vc  4Nn  incrs  •4SCS  4S  m^t  or   a   -hhh  raeouCNCr   Lastk  rTSCAacx 

^TSTaoNi  4Na  •4C<<4an  a4Vt  osciLL4Toas  rraa|T  raosa4n. 

M.CJL4TI0N  or  iNTCiACTioN  (rr ic iCNC its.  *o-«oi  MS  oiv.  as 

la  •••  OIV.    i 


•1  N  0.10   MISTANCCS 


•C*Cur4<^ous  •asjartiON  or  ei«  l«i€lH"  coaa- 

«UNOS  THNO  I4M  MU.M^  <«IN.   TMC  crrCCTS  or  THIS 

NeriC4L  as'iCHOLTNcaaic  4WNT  On  oCLlvia*  or 

i*C4T    4NU    0'VtLOr~L<T    or    ••|L|4*|4.        Ik    VIVO 

Tuoits  ur  THC  C4ISTCNCC  or  4  arscovota  i« 

KIN4M    (CNaTtN    4N0    IIS    C4r4CITT. 

aD-«ei   Ml  DIV.      I 


•t.ilN«a 

I     aci 
hMS 

•1.  tiiN*a 


IN«a  MUNB4KT  uivia 
acooeitx  or  t»si  t|.<c  in  lo«  ■atssuMC  s»oc« 

UNCS   out    TO   A   L4N|«4a    a4U.   inuauANT   L4TC*, 
I    IM  OIV.      • 


IN*a   MUNOAIT   k**U 
(mCMICAL   aC4CT|0M 

L4»|N*<   N0UH04«T   L4Tt*   ON   4   roNou*  rw*T(   tlTX 
HCalCAL    afkCTISN*    4T    ThC    SU*r4Ct. 

•.MMI  aM  OIV.     « 


•CAicas 

Liaucrtco  lAKl 


Liouiu  L4sca  arsC4ac~. 
*>  »ot  •••  DIV.  as 


•I.AICII 

NCLTIM 

4V  INVCSTISATION  or  .  NtCMAMIkM  ST  •HlrM 
tIClTro  ON-MCTIU"  ClTCINONS  in  4  NCT4l  «»» 
INTC'<4CT    alTM    r.«    CITST^LINC    L4TTICC. 

*s-«oi  «M  OIV.  as 


•CAMNCHINI   IITtl 

CHcevout  MuiraiMT 

4    SurTLr^CNT    ro4    «S-|SS«   MINUtCNAN   HaKt<CN(0 
4Nn    3ls*t*Sro.       I«l<>i    III    b^I    •UlCNOuni    >aL    II. 

*D-««a  MO  oiv.  la 


•k  I  itaai  •euN04aT  lavc* 
fLUlD  rvoa 

C4LCJLaTIN*    4    TM4CC-JI"CNSI0NAL    L4NIN**T 

«UN34aT  Lav(a  on  s»at4u|N«  lincs. 
I  MO  oiv.     • 


•k  '  i|M*a  Mwoaav  kAvta 

IITNCH*Tle4t.   MMCTSII 


4    SuT^caCNT    r"*«    aS-ISSA    ■TNUTt"4N    H4»r|.kt0 
4N0    aiSrCVVO     I4INU    III     4r*I     4FrtN0UHt     V0<  .     I. 

Ml  blv.    12 


SXVIN'i 

•-aoa  SAa 


♦ie  oooNMav  L4Tia  rauaLCn. 

OIV.       « 


■-U 


•LAUNCMINI   SITCI 

auieco  NisttiXS  imvscc  to  iuar*cci 

orea4Ti')t4L  r4rlLlTitk  wguiaLNCkTs  ro» 

N|N>iTCN4N    t«-l)M. 

SI  aaa  Div.   la 


•tCAStttai 
rtaccrtiaa 


CSNCCrr     iNVtNTtO.    UNX*     V4a|f>US    CONblTtONSI 


ocnoim^Tfc*  c«"ce»»K»  or  ■t«i>r«ni«Ti«( 
rfr-Mtc*'  t'l-iwim  Jt*«miTT.  uv  »n«>i<  tiTic 
mtuc*. 

•I   Ml  •■«•   M 


T«  VMCTim   **MO*l«IT|jai  MOairif*. 
0I».    I* 


•CIMtM 


■Kt 


■  ■•Ulta|M.^C<Ma"tC    INOICCf   or    •uTOiWtIC   I  !•«• 

or  >«i«(iin«<.  ««CM><ics. 


C4«ir*  w  t  MCCCV1IN4  4I4I0  aoer. 

»l    M«  Bl«.      4 


«^IOUIM 
MT«TI«M 

traauir*  •»  «  ««c«.m<iim  im«mio  op  »>m4. 

VIOCMITf. 


■ITh  imi«*<i  ^Taiieriao  t»j  eLIMtca^  traTM  t«  wk. 
M  01*.    10 


M*CN|>C    TAWMLATIW 


or  THt  M/n«it-i*  L*«>u*^  TuiititTiM  coiwt.ta. 

»*t  Olv.    M 


t 


«W*«l«kOO* 

(■•■T   <C*gaT«  '<J«   T>«   OUMIM   a*!*  kiniunMC     aCOM  OltTKiaUTlOB 
OK   TH(   OIXMUM.   tVCCrs   Cf    kirt    m»O^T    t'tTfi^. 
-B    m   Ml  Dl»<    I*  ■<)«>U.    MCtOU*'    JI«r«IOuTIO«   n(*tU*t"C>'T» 

I/40C4    •I.I')    ai^tk*    OWOkTIN*    IN    MW   MO   I  OM 

*ac  «»o«»^. 
««.iaHT  MMMicoTioa  •**nm  »  »oi  oot  ei*.  m 

•i«it«k  t*«n<« 


■«TC»>ri«ri(n  v  (WitM  Ma«Mii.lTlU  «*• 

•^••■t}*    S«    ItrOH'M'IM    T-ttNtMIl'IO*!    C**4C|«IIS 
rw    VMC    CIXtMU^rllNt   TtC>MI*«.t    fn.lC'OLf 

Tt  c-M^nkLt  oiTH  «i.MtrtcMiT  ouMaTUM  Diovvaoarcs. 
•I   OM  Dl«.      S 


OOllTICt 
•MOMOS 


OPrSMU«(    T«a<C«    J>«.0«OIM0  r*CIV.ITT. 
I    0««  01«.    » 


>4a«'M  »ii«-kl«  »M4na«MT|c  acMMMCr  <•• 

»9«»II0«<    W»CT*«    l«   vl-aOLf    e»»S»«C   CM.CI^> 

)t  111  ui«.  n 


1CI«M 


•LOO*  *>rrt>M4« 

»«•*   LOO 

THt    c|«ni*TI«ll  •*TTtll.<   CM*IUCTt*llT|C»<    T<« 

t»»te»i*  •»!•«.  *«  THt  tr»»tT  o»  »"«»€  »M) 

•  ■^LITunC    C»«0«»    ■«    TMt    JMOOT    ••-t.OO'    tUM*- 
OI*tCT|«|.    ««»«. 

**-«ai  »i*  DiK.    0 


Smti^VM  ro«  LKMkT   MraaiMLC  mitchi*« 
—  ■0*1   OM  Ul«.    ■> 


i^lHCM   MO«a*<a)iM 
lOIMTIOat 

r«  aiMk  kii«\.i!>  ■«T><eo  mo  its  «»*i.lc<Tlon 

T*    THI    lVllT>4(t|t    V    «|N|««t,    If  KhTS. 
•to  Bl«.    I* 


•ciotsrin  Man 


"KVHT*   rtiOd   lUjio    M*U>i   -   CUoaiCMrT    l^Hf 
HltlTlvirv   ceot't'lvt    »«O0«»"   «0.    >l    li^kCI 
*t<>%fmrr   r<Mcv>lLO  VM.UISI    tOM*  *«p  im^   |a- 

01  OM  eiv.   M 


T^*«ti.>Tiaii  V  rjo(i«N  NCMOTCMi  Mioowrigii 

0»   I.I4UIB   ItyM-t   't^lw    .   IO-«0    •?<•.    »<«.M>«« 
•TITC*   (ITM  aiirOOWt  CI4C>JL*TtOlli. 
>l    V«0  OIK.    M 


■kioutrm  oaK* 


tmh  ortio*  cotfcoi*  roa  liouio  wTnuptrn 

■<K«CT1. 

«0-«OI    •••  0I«>    IT 


•klOUtO  OWI  ■OWCU.A'TTS 
MM«ITI«ITT 

M<l»ITI«Tr*   eM*««CTC«MTKl  or   LIOUIB  rWL»> 

»lvi  tvtTT'n. 

•I    (TO  0I«.    M 


•iioute  «▼«,• 
ectijn 

errtcT«  v  inLTC^  eiiiun  o<«  T(«  i«tMMifC*L 
r*<wc*Tii.«  'W  fMT   4  Tf4i*tt  uOfi)  In  ti«ii»ismi< 
twojT  eo>iw«Ti«i. 

•I    004  0l«.      T 


•CIOUID  OITHJ 

C*OTM 

THC    HT>OTriIklS   or   t   <<CTM.LII«U   SILItirtU 
IMT-I't  CM*    It  OIKiMMO-      auSlIM   MWIC'< 
M  0I«-      1 


roLMiuno^ 

L»    ra*>««CT    l«tT*UMINT*TIOII    •tCOMOIMOS   '0* 

tTunr  or  «T<ueT'ia«   ir  TMt  low*  loNetM«a«« 
00  001    100  Olv.      i 


«i.uaaiCMT« 

(««(.iwTi'M  or  «M*K*  irtcirito  or  •uTxaoour 
■ww^kCTuot't  r<M  UK   ■•  (xTtNuro  Lua*IC**IOM 
or   CMtl    BHTtKH.   C'MaMTMISTICt   OT   *   C0*«(»- 

Cl<«.  oai*w«. 

m  Mt  M>  oi».  >• 


CVNTtTIOtLlTT    •NO    <TJ«*fi(    !»    DlNMT    NltTv^tt 

or  It  TTFTt  or  Li«N4ic<TiNft  iKctitSi  soar  ^nici- 

tlO.     NOK-O*'    TM«C<CNCI>.     *•«    Otl&tNIC     TMlrKtMC 
91    IM  0I«*    I* 


ua*ie*MTt 

M««IT|«|TT 

octM.T«  r««M  LidJin  MTMN  -  LuaaicaaT  l«mKT 

l€N»|TIVITT    C0Orc««f|Vt    »»0««M    NO.     Jl     INTiCT 

VNtiTKiTv  TMactM9u>  r«.u(ti   Mn*  mo  mh^  Ii^ 

»«<"T     TflTtM. 

•O.O0I    OM  OIV.    M 


1WT  ««UirfT 

•••LICtTKM   or   4JU.IN*  ILCNTNT    COAStUVN 

rrcM«tauK  to  t-«  aCTr*4iii*Ti«i  or  luooiont 
l<Tir». 

to  Ol*.   I* 


HMieoHoueT'Mt 

c«»«itN  •■•jtcTix  rLtcT«OLU»'iNe»ctNci.    rot'. 

MATION    or     tl-»I     'N»»T«L».        TuNNtL     INJtCTtON 
fLCCTOm.UNI'ClCtWt    >•«   NfLtTtC    TOTICt.      N|0C-«ar 

lti-»  cOM^^iNOt.     /«>£  riLm  ••ot  •»  v»cu-» 
T««N»»OOT. 

rt  Bi«.  M 


•MCMii*  iMor  MucTiec 
CrrtCTIMNCti 

lltCUk^I-M  or   Ct<«T«|..   rucOtOUISITtt   TO 

DCTirrNt«K  T-«  aeowxicM.  cmcTKCNc**  or  OMOur 

N<r~i|N|Nk   NrTMOtt.       TN««1L*TI0M   fNO"   NVtSTM 


•ClOule  OOCMT 
COMTMIIUTIW 


LkMfTO 


kCMII«   TIU«l,*TIOa 
•l««.«TION 

CN«IN1'«I<M    MtL'lIt   *<«l  OIOITU,   tmA,*TIOa 

or  T4C  arT|«4L  «a*tUN  mikT  mtmt*. 
•t   OM  OIV.    JO 


IMI>« 
M«TO«*TtO« 

T^MlLtTtox  or  rjatiwi  hckmchi 
C")NT«Ol    or   NlT»c   ruTTIM   >«CM|l«t. 
»  IB«  MS  OIV.   M 


TIC  riiLM 

9C*iv*T|>a  or  arMioiiMTiNO  ruLT<>0"iH.«  roo 
rtMCTiim  i><«  It  «?i/>i(d. 

•I    101  01*.   M 


*«l*i.  rttbn  CrrCCTI   IN  *  •UOMCTICAU.T  naive* 

aMoe<  TUM. 

*■  001  OT*  ei*<  <t 


'TIC   riCU>.    OCITCO   OT    Tm»   nilNMT 
•INOINO,    IN  v*  al*  6ar  or  m  iMuuCTIOk  otCMfNl 
•ITh  •  cvjavro  *T*TM. 
••••01  T«a  Olv.  n 


TIC   rifLI* 

(MTM 

NaONCTIC    TOTai,    INTtUiTT   NCMU'WIVaTt    !■  TMt 
0*a«(  *ai«4«. 

m  oi«.    « 


TIC    'IWf 

THCo^oaucLcaa  ociieTiOMO 

IwoaMartoN  NCLariN*  TO  acuaiiCM  in  coBTaokLtB 

T>«*«WIUCLetN    •fa'TIOMl    IS    SU«*MUC0. 
*0-«OI    TM  Olv.    n 


i»»mrtt  TM« 

COiWITtO   troaMI   DCVICC* 

Nc««c  CNtNOc  aNO  r*A.«*rt*  Tana  iMi*«ri   lo 

crimKi-tx*  >N^  oaTa  *<4oecttlM0  ivtTea*  aM 
r^lCNTtu. 

a0>«oi  oto  Olv.  M 


TIC    Ta»e 

coKTaok  ovtTiao 

uTtLiTv  ^TtTtN  »«o«<«N  srccirieaTiok*  »o« 

«raei    »«l*f'LLaNe»    tV^Tt*    llaTfLLlTC    nit*<<««»i. 

•a<Tt*  Ta«c  cOaTN-H.   II    intciii   nqo  a*. 
ao-«et  M4  Olv.  JO 


jriLlTT  roNruTT*  r*o»«a»ilN«  tTSTt*  iprcin. 
CaTiON.     •C«|SI'>N<   Jr  ocra«.l|T. 
aB.«0«   ajO  OIV.    M 


MHCTIC    Ta#t 
IWUT.OUT*VT  MVtCC* 

C3"OI«r^0    "ILt»T1«    III-IV   *«•   TMt    I* 

"«NT«Tix  c'lMMuNifariON  r*o<>*a«s. 
M  niv.   M 


1C«ltM    ata   CMSTNiiCTIOM   OT    COMTMINaNT-lkTOf- 

oot T I  IN  kVYTC"  »o»  LIOUIO  "OtarT  »  »orttLa"T». 
a».«oi  000        Olv.  12 


•blouto 
»»«l 


,U.*«T1 

T  raaacLLaiiTt 


aMlCMlNC    TOOL* 

ai/TOMaTio« 

'<CCH*Nli<TldN    •*! 
CINT^OL     »»<»IN». 
01    TM 


auroaaTiOk  or  ■aCHiiir  tooi 


TOHToaaoviaaaict 

NaoNtr'v.'LUlO  •^tumus  or  ooeitt  in  acTOkto 

FttLO*. 

Ae>«oi  oaa  Olv.    « 


TOMvaaavmanic* 

CUCTOIC   »O<C0   MMieuCTtOM 

L9N«  Lirr.   CLO«CJ  LOO*  MMQ  •fKa«cn  aar 

OevtLO*"C"«T    UNIT. 

a»>««t  la*  Olv.    T 


awaowtTOMToaoevMamci 

TMtOOT 

4^  aNM.rT|Cat,  *Tuo»  or  TMt  rukSaTiNt  rvoo 
Su*<«*0Ui  tN  a   t'Cauv  PlO*   in  an  aNNULUt  uNOt* 
a  aaoiai.  •aiNCTIc  r|(t.D. 

ao>«oi  <!•  Olv.  as 


thii'JTno'ic  ••^•tLLa'.TS  akn  unit  o^MaTiCN*. 
NaNuracTu«tN«  NtTMOoi  u>iNS  trLrcrto  h|.m 
tNr*iv    1a.U.IN*    t(if^t%   alTH   M/40   ruCL  OLfNO. 

"»nN»ji«a..    aMM  a"n  -004, 

r«T  Olv.   10 


•MCMINC    TOOCt 

■aauracTuaiNO  NtTNOOS 


THt  '««CHt'<l'«4  •*  lar,  or  TMt  ula«iTi»  "r  «  t^ 
la  ■•<  OT  nillInO  «»i  nMiNfiiNs.     uiscussio^  or 


TOMToaooTMaiiics 
TaaMitMTs 


a  TaaNai'NT  tOLUTiflti  ro«  T^  roooLtn  or 
STTijv  rL'fa   IN  aN  a«w«.^  CMaNMCL  aiTH  aai 


*Mu  0*1111^  Taa«««t*tt  aaONtTie  riu.<*> 
1    IM  OIV.    74 


MNtTOMITtM 

raTcNTS 

TaaNikiTioN  jr  a  sovlcT  raTnrr  roa 

«a1NeT0"lTt»t. 

ao.«M  MO  OIV.    M 


—■Ti  irtie  imcT 

a  NawwT'worTi'  arVMaTuS  ro*  tmi  ovkaNic 
STunT  ar  rT*«ona«NtTie  M*racr  pONaiNt. 
01  BJl  OIV.   t% 


saTtLLiTt  KiNTiLcaTioN  aa«f*vco  in  tmt 
au«9«a«.  itm.     oi'i4«u.  aae  siatONaL  vaoiaTioat 
awf   MMavcN, 

SOS  OIV.  as 


aanwtTfl  oBTic  crrccT 

INCOTiaL  autoaact 

TMtoatTi'aL    INVtiTit  TION  or   a  Na*l«TO> 
OTTfcaL  NVN'>Ka>C>   aLtwiiaTivrs  to  THt  Fa»a 
trrfCT. 

•I>  Olv.    I* 


'OCTuaiN*  NCTHOnt 
MtlSTOaS 

•iooucTiiN  atLtaitiLiir  iMr*ovt"CkT  rM0<waM 
i4'0>   Kaoasi  IN  T4aNtIST0'<  2hl*M.     HaaiMud  or(*aT- 
I  Hr,  raiLuNt  Hare  *»  s.ota  rr*  lOuO  mks  ar  a 
era  coNriocNcc  livil  "r  as  c. 
'■•aoa  oaa  oiv.    o 

I  MiaM-TNCMtNCT  tiLiCjN  caiwirt  raaNkis^OMti 
l^lTaiiac  '.NONTM.  3irru>|0Ni  nrviet  raiiHiraTlo». 
4^MiNat  La«riNi  avj  eoiTacTiNC  kcmnibuc*. 
lot  olv.     0 


•MTMtMaTicai.  anacTttt 
eara  tToaaot  tvtTcnt 

NaTMtMtTicaL  rNOaLTHS  ik  c"raTlN«  a  uiKiTaL 
SNiT  aNaLvfa. 
ao-aoi  tos  OIV.   is 


•aaTMtaaTicai.  anacvtlt 
iNTcoaaLt 

STNTMHia  roa  Ll«aakT  scra*ai>Lt  sa|TC>-lNt 
ruNcnoNt   |M  TMNt»«A.n  kOOtC. 
ao-«oi  OM  Div.  It 


•NaairaCTuaia*  atTHoat 
T<iioact 

I  . 


•MaTMcaaTicai  aaiacrtlt 
tat 


T-«*f  c  N.rHiNf »  1 4Tckuto  ro*  ti«  raoouCTiOM  c* 
>fj|vitTeai  tat  Dcstaisro. 

I    TM  BIV.      0 


T«  0U4L  ilMTL'a  ncTMOO  am  its  arn.lcaTian 

TH  T-«r  STNTHtSIS  ■»  MiNINaL  rEIOMTt. 

ao>Mt  01*  uiv.  IS 


UuNa*  taviaoMHCNT 

NtttaocH  INTO  NtTMOoa  or  oCTrHMikikk  tm 
•  l$.aTivc  HTiiMTS  <«  rHTilOGaaavTc  reaTuMt*  Or  tmc 


•nancnaTicaL  LOOIC 


io^^ea 


Taoas 
TUi«0  ciaeuiTt 

•aooucTix  iN«iNtc*lN«  M(ai«ai  roa  voLTaw- 

TwiaSLt  Ma«NtTa')N».     ncsitk  rarToas.  raacrttia 
CLtCTvicaL  ■c*rM'<a<r. 

St*  BIV.     o 


ai«Tt<Mnci 
ai*  roact  LoaitTiet  c< 


NaiNTtNtNCC  NaNa.ati««T  aao  iNro*NaT|an  trtTtat 
aT  ai*  aaac  livcl. 
aa-«oi  TT*  OIV.  a* 


•INTtaaaet 

tCMCOULIM* 

eSM^MttiN  or  •CPLactaCMT  >ai.icict  aae  at- 
Ntaau   rMfViv   larvtcaTiONt. 
ao-aoi  ots  Olv.  a* 


TMt  trrf<;Tt  or  loaitiNO  aaotaTie*  ok  minim 
oasaiitM.    iNOIvlo>iak  •aoTCCTink.   oot|NtT*tc  akc 
NrnicaL  MONtroaiw\  otvicts  aat  •ncKntio. 
a»-«0l    TM  OIV.    I* 


•MaaaoiacHT  t>nii«t*iiM 
otcitlON  aaaiNO 

CMVcavNCf  •ai'CaTus  or  m  acaoaiTM)  roa 
LiaVNiNS  T<>  CLatttrv  lajivisuaLt. 
M  OIV.   ti 


•MaaaacatNT  caaiNttaiaa 
■aiNTtaaMct 

NaiNTtNaNCt  NaNa.watNT  aao   INroaaaTiga  tTtT(>>s 
aT  al*  Batt  lCvCl. 
ao<«oi  TT*  DIV.  a* 


0  tracccaarT 
atttaacM  •aoaaaa  aBaiNitTa«TiOM 


KN|Nl  >«a«aaa  nax. 
i|  OM  BIV.  la 


•MaMuraCTuaiat  i^TMent 
cavtTai.  riLTtat 

■aooucT|->N  iNaiNce*lN«  acasi^i  roa  t>« 
aaauracTuac  or  ouxri  cavSTaLS  H)"  ruTt* 

a**LieaT|1N    ON    Tm«     fHiaj    ove*TONt    IN    TMt 

jn-al   "C    ••■*il. 

a0>4oa  sts  BIV.     0 


••MMuraCTuaiiM  atTMont 
aaaaiTaoNs 

*NooocTi'>N  tNOiNtcaiiO  Hcast^t  roa  vocTatt- 

'uNaxt   Na-iNtTa-wa.     otalOk  raCTo*t.   raocrttlNC. 
ifCTNicaL  "iNroaNaKf. 

tl«  Olv.      0 


•MMwraCTUBiat  i«tmom 
actitTvat 

raooucTiiN  CN«lNtt*l.s  atatuat  ro*  ratrisie 
M|«M  iTaalLTTT  ataiSTnas. 
II  >rr  Div.    * 


anaauracTuaiao  atTMont 

TMiioTMate  aocacT  maacUMT* 

T-iiiorNO*ic  ••'<*tLLa«Ta  aan  unIT  oriHaTioM. 
aaNurarTuai<ai  nctxojs  utlN«  kkctco  m|6». 
(Nraiv  «(LL'Nt  afNTS  iITh  so/t«  ruCL  OLC*«. 
MTn««;|>A,     man   «■«]   «ao<. 
*e-«OI    T«T  DIV.    10 


Olv.    a 


■fqatuataiMT 

a  NaNu4L   rMiCM  ClNSIucas  tmt  irrttT  gr   KaLr> 
lLh"l.   CUNTij*   iN'C^vai.   «N0  "oruoNTai.  oiarLaCt- 
•  rLt  tr  c'lN'ooas  '^  tmi  MapriN"  or  mjViLe 
ir^aiN. 

<B>.*oi  oat  uiv.    a 


iM  Boatat 

i^<iaiTioa 

j  ajoo  raNTcS  ia»ac6NartP  aiTH  vaaiout  naTtaiaLS 
lotTCVaiNr  TMtl*  4(a|STakC(  TO  aTTaCK  I"  NaaiNC 
at**  aaa  'Nvtsri.aTCD.  MaaTFSIa.  Tcau'kt.  «no 
rNO*la  a^cin  ant  utco  in  tmh  stuot.  ct*T«tN 
kavic.   Nt'at  ■)*'»a<ic.  aNO  iNo*uaNic  coh*ouno*. 

tN    CONHINrO    alTM    CNTOMTC     IN    CMtOIOTi    .    COaL 

i)«r   SOLuTinji    SMia  a»o<I«t   I.1   IMraovIk*  »Mt 

ffK■vaTl«r   a«ILiTr  nr  tmisc  xaTcaiaLS. 
•01  ait  Olv.  I* 

%  •aoMt 
OaioM 


tamoviin  ti«  •aortaiics  or  atTac  catTtM* 
VIOaaTlN^  TMt  MOLD  DualkC  sonoirlcaTt^k. 
akl^aoa  aa*  oiv.   ?a 


lEftiac  roaatat 
WaCT  tMoca 

aN   INvr-i'iON  r-w   jataiNiNs   laraCT   otFO*H|N 
4*cts  NT  N»aN»  or  (LXcT*onTD*ava.lc  tMOCa* 
iTecTtq  IN  a  lIO>iIu  atjiua« 
ig^a  ati  Olv.  a* 


aMa<>«i«<rt0N  aaj  au.ocaT|0 
ae-aoi  aiT  Olv.   It 


ilsiTaL  ronct  aaj  riNiri  STaTt  NaCH|*«a 
M-«OI   •••  DIV.    IS 


aNaTMtaaTieaL  NOOCLt 

^>ONLlwa«  iNTtnaat.  L«>aT|0>n  ur  ■aoiaTtvt 
raaNsrc*. 

ao>Ma  ao*  OIV.  IS 


••MTMINaTlcaL   NOOCLt 
•avt  TaMsaistlOM 

a  TMCbNT'lcai.  aruuv  jr   tk  t««nsicnt  tnuNO 
raoaasaTiiN  rao"<   «  roiNt   Souacr   in  a  Taim- 

LavCNfD    MTa'JN    CONSISTING    OT    a    MONOOCNIUU<    r|.UIC 

L«rca   saN->«fCHta  Nercrc.  t»o  stMitaa  Matr  tracta 
or   T-«   SAN(   XaSITr  But  or  H|r,MrN   tOUNt   S*C(C. 
aD.401  oil  Olv.  as 


aoaTMtaaTie* 

niscusaca  a  atTMjo  tu|Tam.c  ru* 'coaruTras. 
ro*  OMTaiNiNO  tOL"TloNs  ro*  soar  T«avcLLI~« 
sattS"aN  •a^aLLNS. 
ao^oa  OOT  uiv.  IS 


ajToaari-   srac*  ranaaS  To  vfkus 

—I  OIV.  la 


•aaTaii  acacaaa 

■Jsirivc  ucriNTTC  »ai*icrs  aao  ocaivio 
aaraiets.      'scruL   1^  -aiMrMariraL  $TaTi»T>t» 
STunits  iNrL>/<iN«  »40N|.t.MS  coNCfaNiNft  koa^aL 
MuirivaaiaT'  nisT*iauT|jM. 

>l    S*«  DIV.    IS 


•^atuat  TMtoav 

a  CMaaarrtaiaaTi  jN  or  th(  oruacNTiaL 
oiSTaiBoTfON  IS  sTjjiro. 

•«  OIV.   IS 


T-lf 


M.  acaevaL 
or  acTivanoN 


TMt  acT|vaTi<>N  t«»tics  ro*  ruattic  rLOa 
aLUMINirN,   co*a»*  aac  OOlo   at  a  ruiKT|e>' 
aaTt  "w  NTTac  aiMnvai.. 
I    SO*  UIV.    IT 


^9<t*t.t 
l«a 

I  SCLICTITN  or  aaTCatakS  la  "iNi^a/a  atiOMT 
ddsiM. 

IIMI   TTt  Olv.    la 


iniaLt 

»ttM 


Maaicat.  raoacaTict 

■>c»tn>»N»NT  or  a  NaTc*taLS  r*o*t*TT  oa»a 
<:cssiNn  ^rSTia. 

I    SM  DIV.    M 


aMtaauaiao  orvicct  itkCCTnicat.  •  uccTaaaici 
aokaatzaTiON 


a<  iN^aovco  lo«  racuucNCv  sate*  roc/    lafTta. 
ao-^oi  OT*  Olv.     • 


tcaaatcai.  cavts 
ai«  BuatT 

raaasirvT  *t.sa9Ntc  or  a  rtuiO/tOLlo  ikTtaract 

Di«     TO    aN     f^uLSIVt    r*t,SoMt    "CINT    SOUkCr . 

ao-*oa  a**  Div.  It 


aatCHaalcaL  oavct 
tLtCTaOMt 

nOISc  >«-)aa(MTto<  la  a  kOauNirooa  CLtCTaok 
«as.     THi  N»uiu«.Ll«t  rMO»asaTlON  in  ah  ci CCT*c«i 
&as  IN  cuiiiLiaaiiiN  iitm  oaa  0*  Tao  •uaaa 

INITTCas     It    TNtaTTU. 

>i  Tit  Olv.  as 


CCHaalcat.  aavct 

NOTION 

ava«.rsis  jr   TMr  jraa^ics  or  tcasTic   sraTCat. 

Tm€  araLlcaTiON  or  asvarTOTic  mttmoos  To  aaof 
LfNS  or  iLaaric  vio^aTua  ik  Tt«  acMavioa  or 

tLasTic  sTa'<Twat<  aas  iNVttTiaaTCo. 
aB-«oi  IT*  Uiv.  as 


■^ac  coaTiNOt 

tea*  rvfvcNTaTtve  coaTiNGS  rOM  atuaiNua  aLLPvs 
♦(^  TiTaj,!  !■.  aLLO*s.     C)**osiv»  ratvCNTivt. 

IB^^Ol    sot  DIV.    IT 


t«L« 


NaTraiaL  raoctssiNn  aao  rMCkeNcaa  lavt'Tie*- 
INS  riw  riNCTloNac  rLtCTMOair  ai.oe«s.  ti  ce» 

«-«N|C4L     TtCHNTtXa,       tLCCTrON    Ota"    Tt'>to 

luts.  Las'a  TCC-wlwk. 
II  tot  niv.     • 


M-IT 


TaarvicaoiLirr 

NCacM  aTotiLiaaTioN  TttTs  Or  kaaoint  aart 

aNP  aacraaaicaTCO  MtaaaaN^S. 
ao>«OI   too  OIV.    la 


STaL  ceaTiaot 
NioaiuM  aLL?vt 

•4|*M-T"««taaTuNt  0>iuaT|0N  rauTccTlvt  'OaTln 
rtm   faNOi'iN  aau  C'H.>»m"Iu"  *asr   acLovi. 
ae..«Ol  0*1  Uiv.   IT 


ITM,  wti,m 


01    *T*  Ul».    ti 


IT*i,   'ILK 
C4TI 


(««k>MT|'«)  or  •wrtVlai.S  MB  miKItMt  ran 

at«  OK.    a 


■TM.   riLM* 
(•*LMI«>«    mlTUTVU 

>ji.sc-«<iiiri<'  cc(cr<ac>*t.osi*t  ocvicr*. 

•T«  01«.    U 


ctieTo»o*"i— 

»l   Ml 


Olv.   M 


ITM.   'KN 


* 


*  «TuuT  v  thc  mhavio*  or  CLCCT*ie«u.'' 

«*«>«T|»ITt. 

>•  OU.    JJ 


IT*c  jai*T« 
t»l«t« 


t'tCT  3*  ntrioi  vMiaaLCi  aw  tcnsilc 
»^»<  »T(»r«nTH  ir  ■«r«L-Te-<«Ta4,  sritucTWKk 
<iw«Mi  •i4(sl«c<i  arTkSOM)  Mai   Tan. 
»l  »•  01*.   l« 


|.MI<IM   'VHMIUVT   i.t*tl>   OM   *   roaeiM  rUITf   (ITM 
C>*«le«C  «C«<T|(M«   *T   T>«   s<«r«ct. 

OIK.       • 


BTMXIC    ICITIutt 
•MT(«|«c   r«MIN« 

•MaturACTMC   V  kwit  LM'-OCNSirr  timmt^ 
%r*'K-fiml%   ■'toi    If    «T*U.IC    CLOTb   *«0   TMnS 


■TtcCUMT 

•MAM  (Tuaict 

cwivt'tlin  -<uai«>  tLcrKoMoxiitKd  or  stcli  thc 
C'liraaiCL   i^  M*<iT7><tirc  c'tstm.  ro*a«T|«N  etiTrss 
««0vt  T»«  •mT  9»  «T«,T>aLt  rouuiioiuii. 

•>l  01*.    IT 


iT*k»WMiie 

•«CtT*<    It 


I*  st.cT*oicoirt  j»  NtTM.  «erTTUkcCNT«M>Ta  »»-o 
01*1  «To  cHiri.*T(  c'i'oauajti  viimi«tio>i*l  ror. 

••■••CIC*   V    ]|>   *«)    r*|<*t.lNT   >CTM.   COMX'lUl 
CenWSIIlitK    '«ONB«. 

•  I    M«  OK.    M 


—  iiLfMwie  tawrou'ai 
•uatTiTuTiM  atacTioa* 

•ntccuLt*  aiMir*^  TH>,a*T  or  OM«*iia« 
CMTOUNns.     ujm«tiTjTio<  •ttcTlait*  or 

T«ic»»»oi»«i.'«e"ue«re>«<wiu". 

Ml  OK.      « 


ITlCOaOANle    ?0l»OUH0t 

•Twrmtit  ieHtni*T«T» 

4aniT|9Y  •««CTi)<s  or  TiiicTHTLrtaruMM»«iHTt.- 

tlt.«<«ri    WLCM    •(«^M•M:E    VCCTK*   OT    Ilk 

ar»i«*ri»vt, 

«■  »*i  vat  Olv.    • 


T>««<«aemi4<«ic( 

HCaT  or  'ownTfix  or  TaiicTMTLC>«ul*«l'« 
CWtkT  Iff  nac>^^«*rt   iTcucri. 

Ml  •!«.      • 


•«T*b« 


IT*t.» 

i«eMMie*c  MMTtaTics 

'Wvclo'viit  or  «  wtTcaiM.*  iHrouwTiod 

MO  OK.    IT 


ITM.t 

varMIUTiM 

ti  ■•N<tTiMTt'««  or  •  ivCMaiiita  or  (Mirn 
CKirtn  C'<w»xrlo-i  iLrcrnONs  tk  *  MtT*i.  imt 
INTt^iCT    »I»H    r^   C4»«T«kLIN(   L*TT|CC. 

•I  •?•  Bi».  n 


••VTCOMCMleU,   CHMTS 

"OlT^r    ■«•■>   ST4«rO«^l«ll(    CMMTS    1«»».|«M 
*».«ai    Ml  OK.      2 


(TfoaoiMieai.  fuart 

•  TtOM    latTMtMTICtl 


r4>Nir'w-<*Ti9N  jr  rxt  cauiriOMS  or  noTto 
or    '«Tt(M>H.'MT    IK^O   *il«IT»«»T   OTTmOMMM, 

oovsfiurrt, 

•10  OK.      t 


iTteaokMlcti,  rMa^Tcas 
coei<N 

CViTtTtllLlTT  I«*l,IMfiek  or    «N    INTtwltT(o 

"■•M-irrcx  -wT»-M*«jLit>*  su*STSTi«  octiwirii  to 

*cc9'Mao4rt  tcattv*  i<«o*a*T|o<>. 

•t    I0«  OK.      2 


KTlmOLOOICM.   rMUi«TCM 

rcaiwie  «mi«tioim 

«mtmi.t  '<C4m  tTattsiTMcac  cmmts  i«»».im* 

iMO«I>M    NCT'OOULOAICAL    r***>«rt*t. 
»   Ml  OK.      t 


■Ttoaoteoie*!.  rM4«Ti*s 

»T*TltTIC4L    *MM.rllt 

>roc>w«Ttc  »0Wi.%  ron  T««   fim.0 
•<i»ryKh.o<fr4t  i>4»4. 

•I   Ma  OK.     i 


l«IC«0nlMI4TU«IUTI0«    ItLICTMMieSI 
114 


■«KC11|<«S   or    T«    kCONO  CONrCMNCi   «"   TM 

k4»T  •icNXt.EeTao^ics  ri<o«ii«».     raiuM  ti% 
rifu^f  airH**"*  tio  of »u.or«t«iTj  ar  txt  «•»» 
"tc«)«Lec»%'x»ie». 

•I  aaa  ok.    a 


»lc*o««vc  4H*Lirita4 

C4«|TT    *(MN4T0«S 

T-*.  Dir  ■»  THt  •n-i-\.iHiA»  ••orc'Titf  or  a 
4  >a<ca-s>'' w4tco  ^cwmmiiT  kcoium  to  oaTtm 
4"r».l»ie4Ti<.,  or  «lu.ti«t(K  aavt  •40I4tlo~. 
•I  Ml  Olv.     a 


*ica««a«c  cagiMcwT 
cmcHCLT  HiaH  racautNCT 

»*"ILLI'<lTta    *4<t    CI)WrO«a.1T    BCVCLOr«c>'T. 
TtewtlOOl^    »0«    TM»    JCSI^.    C01STIIUCTI04I    4*0 

ty4LJ4TtoN  ir  4  11   w  oiarcTin«4L  courclr-  4 

0    TO    40    U*    V4a|4ai.t    4TTtlilU4T0«i     4    *0    OtM't 

r><4SC   IHirrra  aw  4  0<iri.ciia  tq  grtaaTt   |>-   tMt 

»(j«xlH.l'»T»a  i«(ai}'«. 

MT  ai*.    a 


*ie*o«a«c  (auin««T 
iNBusmiak  acuaacH 

oieaoaav  acictaCH  O'^  TK4««v(as(-a4vt 

r<r<Mc>icr  iioacta^i  r4a4H(t*ic  air*iuaaTioi>< 
o*Ticai.  nafasi  aroviiTic  •a«c  *«rviric4Ti»ii< 
rrmiTt   ■rrw.iiitaa  '<<o*4MT|0ia  4N0  ri.4S«<* 
M4a«o«ic  iiCMca4ri>«N. 

91  aaa  oiv.    a 


MMcaeaavc  trccTaoKorr 
aoLlcuLaa  «TauCTWit 

THT  xiciia4«e  4rCCTa><M  aao  srauCTuat  or  tmc 
CO'— acwo  i»r. 
ao-aoa  mi  ok.  as 


a«lcao«*«C( 
rtaaiTcs 

alfLECTVIC    CON^TaNT    4la0    lots    T4>>atNT    OT 

■lca}«4«(  r'aa|T(Y  4?  CkCvaTcp  Ti«rtaatua*». 
>l   TO*  bK.   la 


•leaoMvcs 

It  iCLlcTaeaaaatTici 


itaTint  or 


*icaoj4VY 
oiK-<4*ai. 
•I  atr 


ia«  or  tucraOM  occat  in  a  aai 
Olv.    a 


(TteaoLMieac  aaoaa 
aMiaMWca 


xcrtoaoc'wicac  raaaHCtcas  aw  oata  aaf  no- 
"(•IC4LLT  ttaxiac^  roa  tTaaTosr>«a ic  livcls  aasco 
04  I90  lai. 
M-«oi  asa  OK.    a 


■TtaiMi,MT 

>«Tc«ao(.Mieac  aaaMCTias 

■«TtoMX'>«tCat.  raaaacTtas  aae  oata  aac  mu- 
"«aieacLT  c<a*i>cn  roa  staaToir^aic  livcis  aasco 

ON  IM  ••. 

•I  IM  OK.    a 


aiktraav  rcaMMCk 
acaaoa  »T«TtM« 

•CaroN^  •'(•icT'W  aoa«t.aao  aiaai.Tsi$  i%  •.aot 
a»  ar^niKi  ci*ti'4i.   iNClifaTi  P4T4  louac  Ttcn. 
Nioucs  4S  4  a4sis  rja  atcoiMtootiiia  ac4$uar»  to 
l<«a]yf   T««  trrccTivcaCM  or  r¥t  acarok  D'acc- 
T0»'»  o^iaaTiOta. 

01   aia  OK.   M 


Lt  ittnuLaTioMi 


iJvitt  cMtrtacNCtt  0*  aiokoav. 
M-aoi  ajT  OK.  1* 


•aOOULCI    ICLCCTaONtC) 
TaaatitToat 

i€vtLO»»»<iT  ar  T'laNsisToa  aae  TaaMsitrna 
ra£«4'>t«  'o»  "ic«i">0"i.£»  TO  «r  uMo  ii.  t-i 
4N/>ac-St   ■I'L'tt  •4JI(?  i/gy  aao  tx  alcaua'C 

ao^oi  aM  OK.    a 


•MOktcukaa  aca<« 

cacMT 

4  nf*.*n.  oiiC'iaiinN  ON  TMC  cjaacNt  »t<tc  or 
L4»c«  ati»4»C'<. 
ao-aea  aM  OK.  as 


•"OLCCUkaa  iTa<xTuat 
aicaoaavt  ttCTaoscarr 

T<€  iictoaavt  arfcTajN  a4«  tTaoctuai  o»  txt 

CON*)UWI    %%', 

a»-«oa  MS  OK.  n 


coariaa* 

LlTiaaTij^  soaviT  nr  coatiNCi  tmT  aiLi  rai- 

vrxT   ao  fl'   e>I0t2l«(    'T   CLfvaTct   Tt>*f.»<Tuaf s. 
ao-aoa  1*4  OK.   IT 


•■OLvaaCNua 

NtCMaaieac  ■aartaTua 

»>TC-  wisiTiviTT  nr  aciaacTotiT  niTacs  "O-   »«. 
T4.    4.   tun  -0-0. I'l   aiLJT.     t»»rcT  or  aoavlka  »€- 
0<>CT|ON.   «T<tst-arLUr   TctaaTUHC   aND  taaIN 
$i«  'm  i.'<»-Tta»i»4Tj«t  «tC"4.iit4L  acM4V|<<a  or 
»o  »<i'^  '<o-a.sT|  aLkJT. 
4e>aoa  MS  oi««  IT 


•aOLraeCNua  ai.LOTa 
MOT  aaaaiNa 

I'^Ttai"  n»oaT   3«  »OLTaMNii>  shcit  aoLilkb 
rao-.aaai   tc^t  o4T4  roa   •oLvaocNim  •  o.s* 

tIT4iro«. 

•I  laT  ok.  it 


MOO  -  NUC 


aneiw   laMlot 


rjTuat  •««vT  »r»ft"Si  votUNr   i     iNTaouurtlON 
*XITiC4L-*>lLlT44r  tivlaOkXxT  OT   aaNFrai. 
c<4H|N4Tia«i  yr  t<  ai<04u  rxiTic4Lt  "i'  it4»ti 
itnikinr^fC  a4'<ianuNo  or  ■4*  to  o«T4i>'  4n 

r4«TH    "»     TMC    li(.J<4L    t«IVI»0«l»fxT    Tm4T    O'ttmimS 

.iT*a»  vriuiaCi^Nrs, 
•i  saa  Olv.   la  ** 


atscaacx  in  (t'cr«o«40NtTics>  >i.4S»ast  aNo 

ttT«'>•l(s.     «aoi4Tta<  4NJ  DirF*4CTioN  raooi  t«s 
4<is«Tao'«ie  4t<ii)N<.     ••or4e4Tios  4m>  ""If- 
I  54CTI0N  ■*'^ai.e>(  l»  i$jT»o»ic  ri,4saa$.     «uib- 

1<-.   ••«  SC»»Tt«IV.  •aortaTits  or   V4*I4W.C    l»- 
r«n4<cr  4N-)  4asaa^lNa  Swaracts.     ccaCNaov  a4. 
I  i4TiaN.     N'TaoNK  T«ear. 
I  4-aM  SIS  oiv.  70 


( taoN  rLU« 
4tuT(aoNa 

NtuTaoN  ri.u*ts  44C  raonucto  av  tmc  NurraoN 

4«NC«4T0M. 

i  li-aoa  iM  OK.  ao 


ai<«L 

twteTa«n.aTiNa 


t<»LoaTi-»,  or  THC  toLr4i<4Te  Nieaei.  r«.4Tii«6 
Mt-«oi  MS  UK.  aa 


WIOCI.    4U.0TS 


ra»Mt4  ocsiincj  tj  ■i.4sur[  tmc  crcrr  or 
♦  c»  4NU  T<  pi4G<iltjnc   or  Catrr  acsui.TIN'  »«0<> 

1F.4JT    4<*>    I-lTia-dTfCNT    l0*O    »rrj.IC4TI0N    «T 

I  jfa  r  aNu  s*<i  r  u*  to  >J<aoo  mouns. 
V?  OK.    IT 


•  K 


ITCOaOtMT 

at4T<«a  rwccaavtw 

»jaNT|T4rivc  4'Mt.TSI>  OT   tmc  a(navi(«  or 
e»ri.**  a«r3  aNTic*ct.aNt  aowcacNTj  ovc*  curort 
aNO  4SI4. 

ai  i«T  OK.    a 


■<CTCOa  TNaik  0"sc«vaiioais  av  aaoaa  a«)  aaoaa 
couiraCNt   jico  IN  r^oNaan. 
•I  siv  OK.    a 


a«lixli«Tta  aavit 

iicaivaT|i<i  or  aaraoainatlaa  rok'NONiaLS  rM 

riaicTioN  |.r»  it  VTjoito. 
01  lai  OK.  as 


SOBNIUtl-^TCa    «<«    CjarONCNT    aCVCLOTMCMT. 

tccxNiaut«  'oa  rxr  jc^i«n<  constnuction  *•« 
CvaLviaTiiM  ir  a  in  M  oiarCTiowac  court.u>>   a 
0  TO  ao  0*  vaaiaaLC  aTTCNuato*.  a  «o  ocwt'l 
•M4K   SHirT'a  »yo  4  ocTkC'ca  to  orcaaTt   l»-   t«« 
Su"NtLLlNFTra  ac«tl«. 
40-4M  sar  OK.     a 


Mtwaakt 

r-w  MTroTHttit  or  4  acTaikiaCd  tlkiciriu 
C4<r-«.s  cna*  IS  oiscuvsco.     aust|«N  touac'. 

M  OK.      a 


ntt 

•  ICT 


•T  ON  THT  C*»  CINOaCNIC 
roooi  srcaiLino  «t  i*a4ol4Tia*, 
M  aat  s«s  OK.  la 


Tira  or 


'>j4«.i'ic<tiON  TctTt  roa  •«Ta«.>To.««TaL  a*o 

"ONCTCOXtf    '.•'m    ra'Ct    ICOtka    or    4I.UHINUN    4^0TSI 

T»Nsii.r.  "I'l.  a<«)  rt^iuaai.  ST*rN«TMS, 
IT*  •!«.   la 


'ai,t 
C04TINM 

•eaa  r«c««NT*Tt»c  c«aTtNM  rON  aLuNiav"  Hxeyi 
aan   TtTani  «-•  4u.0«S.     CjaaoSivr  racvcNTivrt. 
01    SM  Olv.    IT 


atca 


e<4i,iiaT|'W  or  «i  oecaN  loaca  roa  t>«  itvot 
or  CLlaatic  rmaca  )vca  T*«  tea  luaraccs. 
91  aTi  Olv.     a 


aicaoNtNiaTuaitaTiON  iniCTacMieti 
acaieoMoucTiaa  rica* 

•aoccav  'oa  >ic*osiTi.a  silicoo  aao  u.a«ai«iur 
riLNS  ON  aOLrCarsTakklNC  SuMTaatCs  a*  varuuH 
ocosiTiON.     roaNttiON  jr  oiocrs  aNO  TKaN*iSTori 
IN  T-«se  rii.is. 

M  VK.    a 


w-u 


aMINCaakS 

t*<rr>«sia  ie<«nisTaTi 


iTNTHcnM  aao  t-i  trccTaa  or  toa  ireuuvti*. 

M  Olv.     a 


aMiaiaTuac  ctctTaoNie  cauirwNT 

«4Niy4CTua|Na  aCTMOOa 

«4Tt*l4i.  rauct^si^  aon  rMCNO«CNa  invc^tim- 
TI1NS  roa  riictiosai.  rLCCTaoNtC  M,OCM.  C"  CC- 

Taot-<€»IC4L    r»CHN'J.JCV,       CLCCTaoN   scaN   TC'»> 

Nioutt.  i.»s»a  TCC'NiJuca. 
•I  >•«  OIV.    a 


anUTvaCt 
CLCCTaieai.  e 


T4NCI 


tT4TION4<T  rtOV  jr  4  CONQuCTINa  aCOlUN  IN  THf 

rarttNCt   f  4  a*«NCt|c   HCCO. 
40-aoa  (TO  OK.  as 


atxOTt 
■UH4NIC4«.  aaorcariu 

"NCLI"tN««T    aC<Jl.T'     JN    L0N«|TJOINak    aNT 

taaNSvtatr  nNO  ra4«$|tioN  tc>»Ca4TuacS  rNI 
•Xtiocnu"  «(.lut  ^HctTj  ruun  "x  tmc  aoLLt" 
rLCiiN*  Mctiw. 
4»-aOi  Ta«  Olv.   IT 


njtch  acNSttKitr  or  ac<a4CT0NT  nct4lS  aot  nn. 
T4.   a.   4«n   '.o-j.s'I   4ll<;t<     trrccT  or   aoa'INt  re- 

O-jrTION.    4TatSk-a»Ll€»'    Tt'*t«4T0af.    4N0    6»alN 

Strr   rm  Lia-TCarcaaruat  afCHaNlcaL  aCMavina  or 

NO     4V1     avI-O.STI     41I.JT. 

ao-aaa  SIS  Olv.  it 


EtHOOl    or    0CTt4NININ<>    T-t 

'  rMr»I'>Ga4>«lc  r(4TuHC«   gr  tmc 


L  au.eTa 
.  tfT  CNaiNca 


•<}|SC    aNWavatT  JX    IN    4    NONUNIFONM    CLtCTNCN 
04«.       THC    ""alD'-LKt    PH')r*64Tt0x     IN    4N    tl  [CtafN 
if.     IN    CWIH.INNI'J"     flTM    ONt    0"    »•")    rL4Nt. 
C"ITTraj     H    T*C4T'J. 

*o-aei  Tit  Div.  as 


01 SC    4N4I.TZC<t 
srcerauH  aNaLVtcas 

»4r)ior»c->oe<CT  s<^cTHviN  4N4Lv^t*  roa  vtsu4i. 
0isri.4»  or   «N*i,IT'iuc  4NO  rafOuTMCr  or  aac'o- 
rarijfxcr   ti^N4LS    I«  thi.    100  -    luoo  NC   K4>4C   - 
uwrjL   4t  »   se4aCH  icCtlvFR  trtCTNUN  aNaciCNi 

NOTtC     INfataCNC'     4><4LTZr«    ON    4i    N0NIt0r|N« 
eouir-CNT. 

ao>aoa  aM  OIV.    a 


aaoioraeijCNCT  t>%rT.4ascorc  roa  visual 
0|S*L4T  or  tartiT'oe  4nu  rrcoiiCNcv  or  K4ctorac- 

a'JTNCV    S|N<>tLS     IN    ThC    r<<C9UCN7T    II4NGC     100- 

looo  NC  —    iserjL  n  4  ^4Nch  atccivcat  s'CCtat"' 
4N4|.Trca<  N^itc  |Nrcarc<cNCc  4Nai.vacai  oa  at 

"ONITOaiiJN    TJOirNT-tt. 

ao-aoa  aai  ok.    a 


4  aaniorNcauCNTT  ft.Taoscorc  roa   t>*  vISu4l 
0IirL4T  or   tNTuiruC  4NU  rMfooTNCT   or  haO'O- 
raro^^NCT   STiNaLS   I  •  thc  aaiwec   100  -   100c  aCt 
uwrjL  4$  4  ie44C"  KtrcKf*.  <rfcT«u»  4Nai  tic*' 

NOIJC     INTrNrtacitC*    4N4LTat*    04    4S    NONITOTtNa 

OiJiraCNT. 

4e-«ea  aM  ok.    a 


aNOM-OCtrauCTIVC    TCtTIN* 

aiaLioaaarMut 

*  HTiN«TjNt   S'lNrtT   jr   TMCoafticat  aao  C«- 
rraiNtNTai.  arraoa'-ies  tj  non-ocstnuctkc  TCtTIf* 
or  rt»4MK  '•aTfNiaks  av  tuaracr  occoaaTiar 

T"T1NI0Ul«. 

40.^01  as*  biv.   la 


•MN-eCtTauCTIM    TCSTIN* 

ULTaatONie  vaeuTtON 

NJN-ot'TNuctivr  jLTaaSONic  TccHNiouck  raraSLC 
0»  r>cTtaNlNi*l   THT   tTac&TN  aNT   INTceaiTr  or 
CaTiNs-NiT^u  sua^t-iaTc  tvsTc"*. 
ao-«0l  *M  OK.    la 


■.t%  TuN^itNC  4NO  XT  cNGiNc  rucLt.     trr'cts  rr  rNON^iacaa  sirrtaCNT|4L  cau4Tiont 
rja  o«  T  ia4Nii.»T»  nr   Trtiicai.   jct  cnnin^  not 

TION    aLOTt.  4    UNIU'CNCSt    CnNOIT|JN    FON    NONTNIVIak 

H  OIV.   IT  rraimic  ^xutionn  to  thc  Licxaro  cauaTio 

40-aoi  tU  Olv.   IS 


•ax  XL  4U.0T1 

I  IVtTt 


I  1 


TIC    ULTI''4Tc    4NU    TIO.0    SratN«TM    or    MONrL 

vcTs  oaiv«x  INTO  44a|jus  TNit»N»Jics  or 

T4NIUN    4LL0T    tM»Cf    tf' "    OCTrrNINCO. 
M  OIV.    IT' 


NNII  4CL    aLLOTt 
aoT    KLOt 


F4TI(jr    LIF4    04t4    >«(,SFNTCO    ON    STOT    4Nn    FutlON 

i^LI   or  a-IM  nIC'Cl  «4aC   ALLnv. 


tuaracc  aac* 

acvaacH  into 

a»L4TIyt    HFIlMTt 

■nON. 

4S-4M   *M 


OTION  SICaiCM 

TNca4rT 


a«l 


N5TI0N    SIC*NCS4I    rNorMTLailS    4N0,Tai4T»CI>T.. 

TaaxtiaTiON  rag*  a  roaciSN  NC«sr4rca. 
ao-NOa  4*4  OK.    1* 


>IM«IUN 

I  lacHaNicak 


I  aoer  raoaLCN 
NucL(4a  rNviiea 

I  tVtJTI  -.tTIOXS 

aac   SuRNaaitn. 

4»-«0l    Its 


4Tia«4i.  a«rt«M 

4STaoiMUTlet 


Taj-CLICTaos  srccTNoacarv 
UK.  a«l 


TNC  "iLiTaNf  aokc  IN  tract  - 
orriciaL  "/nlIC  j-isf IriCaTIONS. 
*0-*M  aM  OK.    14 


•rai.  aiacaarr 

aCNC«*TMt 

t"«ciric»TioN  rx  static  a»-vuLT  oc  voiT4ac 
4»«uL4TiN<  »o  NC    iWO  tj  eONTNOt  NavaL  ai»caarT 
or   iCNCaaToat. 
ae>*oi  MS  OK.     T 


aviaaTiaa 
aiacaart 

STiiov  4N-<  aNaL'Sis  or  tCLcertu  L»N«iui<TaNcr 

N4VIS4TIUN    nCxNIOUCt. 

•I  asi         UK.  i« 


4irNrtnTtc  •CH4vioa  jr  solutions  or 
0lFrcaCNC»-nirrca»Nfi4L  tOu4TinNs, 
ae-aoi  saa         ok.  is 


aNoac  eoNCt 

Taaatoaic  CNaaacrtaiSTic* 

T^aaviNir  CMNaacrcaisTics  or  j  CLLirtirat- 
enNiC4L  Ltr'iNa  anoic<  f*on  "4ch  o.a  tk  i.a. 
40-401  aoa  Div.     * 


IIUN 
ISTieiTT 

<    THCONC'ICaL    ■•kJCL    IS   UCvCLOrco   aau.0    ON   OIS- 
C«TION-twTtasTITI,L    |..TCKaCT|nN    OUNIM.   <Tacts 

ICatinx.   aMic'<  XSCOIKS  tnf   4ncl4STI'- 

'<4VI0a    nr    oec    N»t4L«    ••441 1CUC4NLT    OuaiNT    TIfLO 


NNucuaa  aonnt 

aticaacM  raoaaaa  aeNiNitraaTioa 

Nairiw-<<<aiC4<  cnLL4aoa4TiON  on  t>« 
IN    ajaLO    •4a    II. 

4e-*oa  aoT  oiv.  la 


a<KJCLC4a  caost  icctioms 

siNnLC-N'VLCON  a4Nr|..«  or  collCCTivc 

Vl«a4TI0"l. 

40-Ma.  IM  Olv.  ao 


ariu 


N)TCH  tr-isiTKirr  or  acFaacTONT  Nctact  ao.  ra. 
4<    ••    4«r>  ■•0-0. STI   4LLJT.     trrrcT  or  aoariNC  rr- 

TinN.     4Tic»S-a»LItF     H<»Ta«T»)NCi     4N0    Sa4IN 

IfF  ON  Lna.TCMrc>4Ti/*c  NrCH4Nir4L  acH*vi«a  or 

M'      tNO    Nt>.4.STI    4LL)T. 

I  (-aoa  sss  div.  it 

•iMlifN  akkovt 
i>KlC*a  CoariMt 

MiaH-t' •^NaTUNc  oiuaTiON  rauTcctivt  roatiNa 
^i*  vaNoi'M  aNO  cx>JNNij«  aase  acLOvt. 
>l  Ml  OK.   IT 


aaucLCaa  (OL»tio«t 

tINULaTION 

NOinnaav  uIfTuNatNcc>  Nta*  4N  uNOCaaaTra  [>. 

rLOSION    a'IN'>LC.       •IOCLf4-l    FurLOSIONS    4at    STMULATfO 
IN    S'<aLL-V:tLC    N,»nCL    t«rL0SION», 

ae-MI   M«  Olv.     « 


44ta(t 

•CaCTiON  aixCTTCS   IN  FLaatsa     FLaac   Mtawafta- 
•"N   vCLO^I'IfS  4'w   Tr«<Hta4Tu»r5    IN  raoj'ritsc- 

I  I'lCN   alTT'iNCSl    'jaraaiSON   or    rL4«CS   FNor4UT|N.j 
"I  MTnaxtNioacNITaju*  3it0C  »l»Toac*. 

<4-MI    SM  OK.      a 


uCLCaa  NOMCNTt 
varoa  r«.4T|N* 

'-•osrxna   aCSCaNci.      ^INC-SULFIOCI     MMoaNCSC 

TMIX    FIL«    ClC^T-IOL  J<INC>£rNT    fFLi.    CONF  H,u»4T  10»  . 
CnaaCLaTlV,    oClaC'N    tLtCT40LU"INtKtNCt     4>0    afLL" 
C4»ST4LLl'€n.    Hlr.>«.r   oaUNTCO   FIl"    «t««j».thie. 
vaona  ocmsitloN  "axtSi. 
4D>*ai  4«a  UK.    4 


uCLC4a  acacTM* 
aaaiarioa  HaaaMM 

':4lcoi,*tion  or  NNuiatioN  oosc  LCvf4.s  Fna 
»•"»  ruLsr  F*rea|NtaT4L  acactna  asteaiLT. 
ae-Ma  |*T  Olv.  10 


awi'  4eaCN  coaanuNOt 

^CHLoaaTft 

TaaNSLtTrgN  nr  rjaci^a  NcuaacM*   tx.NnaL 
oaaot|Tin«i  ur  Nitantn.  rcacHLoaaTc. 

I   TM  OK.      4 


M-U 


aaaiCLCaa  actoaaNCI 
oaariM 

5iN(u.i.-N'<LC><  jaNTiNt  or  cou.CCtivt 

VI»«4TI0N. 

4B>4oa  IM  OK.  ao 


«a  «oi  ••* 


oi«>   I* 


KMUM.  cmcT*  or  mwtum 


•••4M  tm  Ul««   M 


•Wi.tC>rtM    V    T«    I.TCmtM.    ST4MlMifllt<TiaM 

i«TM]n  rtia  «h(   ««<  (;>o»wto*"**«ic   mtlmxwtim 
IT*  0I»>    I* 


naowie  c«*Ti<ws 


«*i—l    T«l  Bl».      • 


TO^-t^  CUN^tsn-a*  •>•  "»IN   |«  •••tC'*  tltico-   It 

CWMlCTlU   TI«ecTl.»    TO   •ilT*OM'<> 
N  OIV.    I* 


Kicwririe 

'«4tTi»4-««aic*'«  C<Kl«iw«ti«»  <m  r>«  • 
|i«  •j<H.'>  <•<  lu 
»■   IM  MT  Bin*   M 


tC«k  MMb*tlt 

T»  VJNCTIVt   «»»«0«H*T|J«l  '•••If"*. 
M  0I«>    IS 


i 


HC*ti«cai>iT 

cjaxcar  xatuaC'CiTS  |«  m  taia  souTn  •••) 

WWT^AtT    !•   Il4«»li*    U«I««    TMt    •*aiO   l»0*'« 
lT«Tt». 

»■   IM  >M    '  •!«•     a 

fHt  •»«n  aaM>«  »T»n."«     •  too  ■iwx 
•A-MTT  ««nto  in  •   wwacr  aoor  ucuatb  t^ 
*   L»«««   C»«K>-Tr»»    ••MAC^iU    •»   >0   TO   lOO" 
•«Tt««   W    CMLt. 

01*.    M 


llTtaM*!.    M»tS    0«t*    «    CO«T|NC«T«i.    tt^k* 
T«*«CLt<«a    lO    T«<>^t«M*IO«M.    niaCCTION*    !•■   «!• 

•MM)  m  m  cMtT  i<  *  i*e-t.«Tr»tn  w*. 
n  oi««    i 


•WtM   ■•«■• 


I 


tlM    MV**  dft*    •    SCil»tM   MKH    IM   «  ■"T*T|««i 
»l  »M  Oi».     t 


<<aTiM  1*  MTt<  j«  *  aMCM. 
I  rrr  oi«.    a 


laariMt  «c«mcm 

0l».    M 


oiv>i««t<  •  ««Tw>o  luiTMLt  ro«  eo»uT»«»> 

»0>    MT>I<lt-««   lOk'TIOMl   r<W    »e«V    TVtvcLi.ft 

tr  01*.  i» 


lUTia 


nCtcI    •!'•«   C**k.lCT    >|TVMTte«S    to   •t.lC"   1»« 
CaiWtT|i«    |-<Tt«(«*t   4«t    Wtl    OT'fCTLT    or»o«lo 

T<»  *«t  «taT>««. 

•I   Ml  Oi«.    It 


trnOOX    V    ■MO>«.*TIM«   MO   OTHuOUkATIM*   kliMT 

mttt%  r<w  T<tiu<>MtiON  »  Hi«M-vui.ui« 
l«ir'>*wTj<v«. 

»l    M*  Ul«>    7« 


WTTH.   TMJtCTMlIt 
MTVMIMTIIM 

a^acTTic^k  xx."T>ON  ro  tmc  crT(<i>lH«TfM  or 

»»    '»*HTM.    T»«JIC»J«»    W    «•    «»TtHCI*L     SA'tLklTf. 


IITtk  «MJMT«III(« 

mw  ieoi«uTW»i 


c-umac^  ••«ne  tt  r>«  inmuu"  t|bi  luckwrc 
cwvict  Ti  ♦><»  o«»«  ^utttt  •^••••Tiofc  r^itmf 
Tl  iivt   T-*   Ti«e«  t*«"»  J*  »  •*•  ro«««T  o~  tht 
o«T«  >*c*4t'  T»»t.     «ouri*fs  L»;'<6  tmc  ti"€« 
lv(M>wT|i-<  M(  ki^iTto  lo  lcmtm  to  imm  ca>>- 

■MNO    C«(4Tt, 

II  Ml  oi«.  la 


r-tr  »»AS  P9oiin»\  wo*  ti«  vmwcnm**  T»*caiH« 

(T*T|<M   vn    TMf    <^f   4OSr0«    T»«flII<M    lT«Tt»>i   U»f 
T>»    L'KW.    »»«e«l"Kl    '«'€'«    T»»l    "UT^JT    Bt    S**C(> 

T»»e<  *«  ivs/T  i«i  *\.*cc  o»  *  «i«i»a»  T»««««-fN  t»»i 

F«0>»   TNt   •«C»*kl  ity^to. 

•I  aat  oiy.   II 


f-m    »-LC'1L    •»"t<    T«|il    IMTl    »t«0    IT  I    •lu. 

!«'>  ••«  %r-smt  If*  fO'*  »i«  r-irrtatNT  tT»ti  or 


•ooe  rk^rti  |i<*w«>urtn  (Itm  »mious  a'TUUti 

TO  TtTrBKI-.*  T»«f»  <t<liT*lac(  TO  *TTMK  ••  "i*!"* 
BOItC<«  M4  »«<t»f'»»Tru.  M«Tr«I«.  TCaCO'Nti  tuo 
LC^VXK  v»ei»»  "*■<«.  UW  I*  '"I*  »'U0'.  CC«T«t« 
0^.*'<IC.     ■«»44.    M-WJIC.     «•*<     I>I»>»ta«««IC    C0»l»Ou>lBI. 

rtft  cwtfo  aiTM  cacokOTi   ■•■  racosoTt  •  com. 

T4»     J-KUTtVl*.     %f^t    >HiO«l»€     II    l"»«OVIi*    »•« 
»^»£»»»TI<«     MILMf    nr    T>«JC    "»TC»l»t». 

•I  tta  ui«.   10 


lie  c 
LuaaiCJMTi 

»*»Lie»Tioa  or  iJCLlA  tU"r»t  coMTuom 
Tee-4«io>«4  'o  »•«  XT€««i«uTi'>ti  o»  i.i*«ic*«i 
an»t«Tit». 

Dl».    I* 


^M*NC-<    O*    •»«»»<»» l«»l<tTM»l.rNl    CH(H|»T«T 
MICTIONS    T    VIHTL    tlia-aft    OITH   iMCLlOrHli  IC 

■'•MHTf.  4-xiiTta^  ackcnokt  ir  <|iin.  siL<>«t. 
•I  art  oi«<    • 


IC   COWOUWB* 

aa««aic  ciM*auNOO  eT>««t 

OIltOtlt'lOM  C'tiTaNlS   C0mJU«4T(    4CIU*   0* 
MllLl**.     •»."*»-"«*»T«TTL4«IMt.     arTa-M^TNYlMKlf 
ftm     n    UVttpyiV*    »ncT<*     IN    »0«    eTK«>«0t-»«Tt« 
SXu'IOn"    ♦'iul.Tt   C*<»«-«tO    aiTk.   voTChTiuafTaiC 
"t^ijaCfcxT^. 

•  I    101  ••»•      • 


ttHttHTi    «I*>«<ITL.    4-.0    MMtTluLflK    ktlf    T«« 

»»tNCI»«».  »««TtCT»»t   «oiITivt<   tTuoito   l«  aao- 
T»rTiN«  tTrcoxt"***  »•«♦  ot<i««r«Tio>i  •»  nit/— 

t<^<iT     t«»»->l«TIONt     '»Lt    'tKli'L    •<»e«<Mll»" 

tHP   laOfUL'^IC   acvaauaTION. 
•I  111  ui»>  n 


t«  SatcTVOKI*^    J*   acTM.   ae(TrL*c(KToawTe  Me 

0«4l.»T0    C  «l.«Tt    C""**"*)*!     »IMaTIOH»l.    »■»- 
SU^NCICt    -W    JI-    «•«)    T«I»«LI>1T    XT»*.    C0«»V'«1»I 

CMMiiwtTf  ^oa«t. 

«0-«OI    IM  OIV.    74 


(.I-IUIJ    L«l««    ■•«»"C". 

I  •!•  OIV.  n 


HCaT    or    *0*l*Tt4<    or    TOIKTMTktWOIWI*^ 

Coa«i.T  tit  'eoc>a.'<a«Tf   iTfoeai. 
*n-«Ol  ooi  OIV.     • 


aiC  xiai^'ioam  tOi»ouac« 
raLT<<(at 

tr.|T.<t,«|^   MO  HtaT.lTMILITT   tVM.U*T|0>   0* 

oec*iooa>^  'O^aouNot  coiTaiNiNO  »«oim<o«u<. 
►MfNTv  vtyj't  410  iiTooiiCa. 
*»-4«i  or?  OIV.  i« 


•etu.*Tieai 
Hveoorout 

■«Tn«00vs\«IC    TMtJUT    ami)    Tt»T5   Qf   VKILLtTIM 

Hvna^»oIL^. 

•I    Mt  OIV.      f 


■loeocoucTaict 

KIOI«T« 

c-«"icat.  aaiaTOT  or  h(>*tic  aao  <f>utt.  r(u.i 
•  |Th  o«««<i  nroucT'XC  a>kt  CLINtCik  »T«ru»  in  •»•>. 
*e-.«oi  IM  OIV.  10 


LtOUVItO   OAIU 

*t«UI.T«   rooa   LtOlID    J«TM»   -   kUO*ICM>T    |I»*CT 

««"«iiT|»tTT  cou«i**Tivt  »«oa»4»  NO.  JI  i»»eT 

fXtlTIVIT*    rMmfOkJ  vaLUISi    *•■•   aNO  *•"    l»- 

aacT  Tf^rm. 

«0   001    OM  OIV.    JO 


T4Mit.aTToai  V  rjaciaii  actCMCMi  MMourTio 

or    LlOUtU    O'TOCN     ItlNO    a   »0^0    ITS.    MttfOC 
tTlT(»    alTH    HITVOVt    CI4CM.*Tteai. 
»l    TOO  OIV.    f 


Ml  OIV.  M 


•»MTteMt 
oirrutiON 


NUCLtM   tTW^TIMt 

«t<««L4-VJCL&0ai   Mxri  .4  or   eOLLCCTIVl 
vi)waT|o<v. 

1*0  OIV.    W 


MIC    C 

PMiaMOCOLOO 


trsTHiVM  or   $»«t»To<»CIM  aMa(.o«s. 

It  DIV  • 


MIC    COH»OU«« 
■eCKCT   nM«CkLMT« 

T<II9T«-)*IC    *llt^l.L«<Tl    M^    UNIT    OTCMaTISkS. 

aaNtjraCTimi-M  mctmois  utiMk  S'l-CCTtD  Mtw< 
C.*4iy    ^ll'nO    ao*"^'*    alTM   40/^0  ruCL   Oi.C*'0« 

•  ariMt.     'IO*<    (NO    N«04. 

II    T«T  Ulv.    10 


*MtC    C 
tTMTHIlIt 


STMT>«.4M   or    nrJUtlNC   *T 
SOLIO    a«U   LlJUlO    'Ml, 

II    M*  OIV.     • 


<M1   «M«tr    auQ|T|jN   or    LC«I«    4(10$    TO   L'rIS 

•4Kt.     *n^-yH  rL'j^luC  j»ro  t%  Lt»t»  4ClO«t  T»l- 

■TTHTLaMINC.     Ti«f<trT«T|.     4$    TMC    OaiC.     4$    •CI  L    4S 
0f«»TM'»L4'«f«    410    44-WMI4. 

M»-«oi  oai  OIV.    • 


•MM4M0   ei*C<JIT« 
TMMtltTOa* 

>)CVTlU»«MT    y     T44MkltT0O    4Mr    TMMSItTn* 
r*C<t<1C«   '9M   "ICM't-^JOUl.M   TO  NT    .jKO    IM   T^C 
4M/"Me-»l     <»l."4T    •4  110    iCT    aMTI    T^    ■<lca<»4C 
MM^iTt*. 
M>-«OI    000  OIV.      0 


MtMT  4«»t.ie«Toa* 

4UTeM«TIC 

T4M«.aTtaM  V  tJVICr  4JIT|CL(  cntitcu 
•'rx4««iN>.  S-H.IU  raxricLCS  4M)  r»o«1  In  4« 
lLtCT»Ic    «irtO>'. 

M  OIV.    M 


«*M4*aLtC    AMTtNIW* 
0404*    TtUCalM* 

•KtlON    r«CTt>M«   roM    4    TI»4M»>0rT4«Lt    4UT*«4TiC 
T«4e<t>n    aNnNN4    «IIT4*t.t    as    a    MOUNO    T(II>IN4I. 
»>>•     l-IH    <•«•     S4TtLkITC    COMMUNICaTION*    tTl>C*. 

II   111  blv.      I 


•»M4>4«aiCT|c  acMwiMec 

CLtCTOIC    'I'LOI 

iciCTaic  riito  trrfcTt  im  •*»4>4Mctic 

»'»OI4Me».. 

*B-«oi  ooe  OIV.  n 


MIC  con*o>iNei 

tVMTHCttt    ICM(NltT«TI 


•*M4MCT«le    4MPt.irtI«S 

oirokC  4<rr(Mn4i 


•  <Cr4M4T>l>N    THT •«)*«. 4 STIC     aMT    TMCMWOUTT  IM* 
M*4T-»t»|ST»<T    <(4|<t    r«0"    rMOS^HOMITOILI' 
Ci^OMtOC     T-»fnC«i     ^IISTtruTION    n*    •MCMVL.    "MfMOrV. 
ITMOIT,     u*    1|N|.r>«Ti.4M|HJ    aHOo**"    »0«    CLIC'*IC4l 

••«vie4T|')-.. 

*0-«OI    so*  OIV.    1« 


T-<raMCT|'4L    4>^    a»«LlCO    raOTLlMO    4U«ICI4T10 

•tm  Tmc  j»<!1n  or  4  •4a<Mrr«ir  4MMv.irii4 

4NTt>|aM     IN    '■J44I4L     IfOLt    'OH-. 
SI    TIT  OIV.       • 


STNTM^stt  4«o  MC4r-sT4aiLiTv  cv*i.MTie»  or 
Oce4ina4Nr   'omryj-Vi  co.T4|min'   r-ovt^mw- 

»>«MTl.    aaVJ*t    4V0     4|T»0.iCN. 

•I  aTT  OIV.   14 


T'i4Mh.4riOM  V  raTCHTco  auMUM  aiUtarM  oa 

SVNTICSI*    yr    TMCa">ST40».t     Ta|47INC 
M  OIV.      • 


•^•aTickC  4CC(Lta4Toat 

tONI 

l^iroanaTioN  '«eL4riMa  TO  acscaaCM   in  co>'TaOk.LC0 

THTa-iONUCm*    «C4'^TIl)N»    IS    SUMr4l<|XtO. 
4O>«0l    TM  OIV.    *S 


•MarickC  ■C4M1 
aciCTaarioM 


T<c  •».N»Ta4Tio^  jr  4  occikcaatco  ch«m*>o- 


M-M 


S'JMC  raoNtcMj  iw  4Tfios»Mcafc  oirrutlON  on 

4    vn»    L4ai»    K4Lf. 

4O-«0«   M«  Olv.   M 


'»aTicce» 

evN4MICi 


4    NC<    4»*«e4CH    Tl    TMi    T>«eaT    OT    •4*<0N«. 

at*        OIV.  a* 


•^aariewM 

tTa4M«c  r4aTiekCt 

t-«ro«MtTi3N  ON  Thc  ocSCatrTtON.   SIZt.   *«Ti|. 
C4t.  raorcNTics.   eHCN|C4L  CO«»0«IT|OM.   oss>'aaCMcr> 

LeC4T|aM    -W     S4M»|.>'S>     4NVU4L    DT'OSIT    4>K|    TuCOatft 

or  04i«tN  r)*  aicatscoric  raatiftcs  in  t.«  outc* 

4TMo»»Ncar. 

a»-«oi  OM  Olv.    t 


'MKaMa   VCHICLtt 
kl«aiC*MTt 

cv4k.u4Ti>«  or  <wt4SC*  sr«ciriio  »r  4WT«t«aoiLC 
n4Mur4CTtM(*s  K)»  u<c   IN  rKTCNrfo  kUoaictTION 

or    C4»SI    •m»SIC4».    C-U*4CTC*ISTtCS   or    4   co«"ca- 

Ct4|.  «aC4Sr<. 

*»-a«t  MS  OIV.   I* 


•^•TTCaN   atCOOMITION 

4aTtrictM.    INTtu.l«CMCt 

9N  COMVC'MMCC  a^oert  roa  acaccaraoM. 
at*  Olv.  10 


a*TTt0M   atCOOMITION 
L4M 


CWlMcratMO  4M4krsis  tt>  0i*iT4k  tl>aa.aTiON 
or  T-«  orTir4L  aussua  raiNT  ac4oca. 
II   •••  Olv.   M 


••laefaTfOM 

tMT|u.l«IOIklTT 

acsaoMSc  ■t4s'e*ai.4BMTio4i  or  •oao-ni|.oi«NCT 
CrrtCT. 

II  OT*  Olv.  a* 


••WecrTIOM 
rcaieauM.lTT 

THC  MCas'iaCMCMT  jr   |.«tvtOu4L  oirrcaiMTt*  la 

acactlvfo  "'•$»NaLirT  T<atT  acLaT lONknirs  4N0 
tmci*  acLartoM  to  C(aT4iN  OCTtatiiMMTI. 
M.>«OI   OM  OIV.   a* 


••tattaTfOM 

SVMTMCilt 

CMCcaT  iNVCNTot  uawca  V4ai«us  coaciTiOMti 

0»TC4«|NMTlc.     C>oCCT4Ncr    OT    •tSIMroa«aT|vc 

r«»i04C«.  ST|iM/^i/«  JivCMtlTT.  4M0  aanoiaii  iitic 
rrrooaCK. 

•I  aoi  Olv.  a« 


•*«aci^oaATit 
avaoLViit 

Ta4M«.4Ti0N  or  rjMci»N  acsc«acH.   Ti«an4k 
ocrviaesiTi'Hi  or  MimeSfL  rcac»*.oa4Tc. 
•o<i«Ol  T»a  OIV.     • 


•*cacMi.oa4Tcs 

Tl«aM00TM4MICI 

M(4T    or    •eaa4TtOM    or    Ta|SCTMV|.CM(OI4M|M( 

cn«4cT  III  •cacMi.'>a4Tt   iTrocai. 
II  aai  01*.    a 


•^UtOtMCITT 

rcaccrrioa 

T-<c   MiaS'iacaCMT   iT   i<rolvtou«<.  oirrcaCNrts   If 
a»aecivco  •••<S0N4i.ir»   t«4IT   •tiaTiONSMias  4»o 
TMTI*   aCL<T|aai    TO   COT41N   MTraa|M4NTS. 

»o-«oi  oas  Olv.  a* 


•*iaTuM«Tio«  rmmtf 

T|NC-or"t««(«T  acaTw4«4TieM  T>«oaT  av  aauac 
TiaNsroaaaTTOMt. 

M>-«oa  aao  oiv.  as 


traoccua  iMousrav 
aaoccssiaa 

4SSTa4eT  or  •o<si4n  clTtaaTuat  acL4TiNA  to 
M»oa9acMc»4Tco  coat  T4a  aaooucTS  4S  aossi»k( 

CONSTITUtlT*    or    ^f    CMCINT    FUCL. 

ae-aoi  sio  oiv.  lo 


4SSTaacT  ar  «u«s|4n  aaTicLC  on  coiirosi'iCN  p» 
4  cajoc  oiL<   4  ao<sioct  souacf  or  T-»  jct  ruct 
4NP  jr  rarri  eiLI  rj  ac  usco  l*  acrB|«ca4'iON. 
*»>««l    TOO  Olv.    10 


OISSOkUTION    C^NiT4NIS    C0NJU«4Tt    4CIbS    0> 
aMiLlMCt     4L*M4-V4rTHTVLaalaC>    PrT4-M4*THTl4«|Mt 

jv  4Ms>i'«rTiaN  srceTN4  in  soa  CTM4N0«.-«4Tca 
SOluTiOMi   •-sutTs  CjaaaacD  tlTx  aOTCMTionrTaic 

*K4SjaCMCNT^. 

I     lOS  DIV.       • 


OLSOV 
VavOUS  IvSTta 

L^  4  STUuv  -W  V4atOUS  CHCa|C4l.  COMTOUMOS  •ItM     aruSM*  eSCILL4TI0«t 
WsaccT  T")  '<uKLC  4CL4I4NT  aaoTrHTUs  4N0  crrccTs 
M  eeNTa4L  -wavou*  srsTca. 
1  aes        OIV.  la 


^M   OCTtCTOat 

•teaea4«c  cauiaMCMT 

4    C04«t4L    4Hrt.lTJ0C-IN$CNI|T|VC    an4U- 
ITTCCTIOm   STSTC*    (S  oltCUSSCO    >N   0CT4tL.      4 
«v«*in    JtMCTION    IN    4   a4l.4MCC0   PCTCCTOa   CO*«lftu- 
UTtON  ra  •fMoca  a   *h.l  aeaoiaa   is  usco. 
ia.>aet  Ota  oiv.    a 


M  koeato  coMMMfcaTtOM  ststcms 

TtCHMIO^S  roa   StncmOniZinc  auLH-COOr- 
•00UL4TCJ    T'ttaCT'T   4ac    OIKUStCO. 

!•*  Olv.    a 


ITUBIC* 

:a»IU.MT   TUM* 

4    STUOV    1r     TMC    041    4N0    LtOUIC    aM4KS    t" 
U0MT4«.    TjaCS    V    C4aiLL4aT    I<t4MCTCa. 
oil  OIV.       9 


Mii-ra 


'ItOTI 

eisabav  svsTCN* 


■ILOT     l'«'0aM4TI><    *t  AIINCMCf'Tt    aCVICoC. 

M>^oi  aaa  oiv.    i 


►lati 

acTaxcun 

orr SHO^raaMca  jMLOaotH*  raeiLiTv. 
»o-aoi  •••  \  Biv.  JJ 


•tL4TivnTic  a»4'<  or  cHaaacc  ••4«ticlcs 
atNCT«4TiN',  a   sTaTiiNaar.   (hjic<Cint  ataMa   4no 

THf  )Ta(4Nt<«i  |NST4<ILIIr  OMICH  C4N  OltauTT  TMC 
STSTC". 

40-401  lis  Olv.  a* 


•ri.4tH4  OKlLtaTtoai 
aaeaaaATioM 

MOISC    a«or464TI3<    In    4    NONUNtrOaN    CLtCaOM 

a4s.     TMC  N»oiuN.i.i«t  a<«oa464Tto),  ID  M,  cicCTaea 
Gas   IN  (guiLiaMlir*  aiTM  oac  oa  t.o  ai.4NC 
C"iTTtas   IS   TacaT^j. 
»o-aoi  Tia  OIV.  as 


aMTStei 

nC^ivaTioN  or  4aMo>iH4TiM«  aocTNoaiats  ran 

FUNCTION    l-»v    IS    STJOICJ. 

»»-aoi  iti  OIV.  as 


N4M0M.ON0    au|.«C    BaC4llD0«N    STuOT.       4    tuMKaav 

o»   •icaosav  aas  •at4«0JaN  tmCOMt    is  ancfrMico. 

40-401  a«a  Olv.  as 


STweit* 

■Tau.i«WT 

T«4NS4.4TiaN  If  ' nvitti  acu4acHi     crrcT  or 

4TINa    a4T»    ON    TMC     TCMat«4Tu«f     INTfavALS    Or 

OMvcastON  tjaiN'.  Ci.ccT4oaNNC4LiNa  or  sti'li  tmc 

•IST4NeC    f    N»»T»NSITC    C»»ST4L    rOaaaTIOM    cCNTras 
*OVC    TMC    aolKT    0»     '«T4ST40lC    rOUlLISalUM. 

all  OIV.   IT 


iwoaMaTtoN  4CL4riN«  TO  acS(4aeH  in 

T>«aNOMUCLC««    ■«C4rTI0NS    IS    W>a4«UC0. 
»0-40l    TSO  Olv.    h 


COMTMOLCCO 


Nfcaoaavr  •(iC4ac«4  On  TaMSVcasc-«4vc 

rarojcuev  g-HMccaa.  a4a4MCTaic  •craiaea4TT0M> 
0»Tic4i.   Nas'NS-    a'loSTic   tavt   a-aLlriCaTi'*. 
rtaaiTi  N-)i|.iNca*  ••»o»4»4Tion  4nd  aL4SM4 
Ha*N9Nic  iC'caariiM. 
40.401  «aa  Olv.    a 


•••mocic  ai.4iTies 
fTa*.*sii 

, rt4iM  rTvoLTSls  aaooucTS  or  aMCNa«.-roa>4LOC- 

ivot  av  TiNr.«r.rLiaMT  a4ts  saccTaoseor*. 

^1    >M  Olv.      • 


aoniToicc  CHkoaiau 
I  laSTtc* 

aaca4aaTi(}N  TMra«oai.asTtc  aac  TMcaMow^TlNa 
if4T-atsisTaNT  ac«lNS  r«o»  aMOS»MONiTaiLjr 
(MLOaioc   Ta.NCai   sjsstitution  or  aMCMVL.   >mCno>t 
(  TMoat.  oa  iiMCTMvL4M|Ma  aaou*ii  roa  tixCTOicaL 

I  »a|.IC4T|"V«. 

40.^1  SOO  OIV.   1* 


KCMT  aaTtaiat,* 
I  LCCTaokUHtaiKCMet 


•*k4in4  aMTiiet 
eirraacTioM 

acU4acM  IN  CLFcraeN4aNCTics<  ai,4s>4».  4no 
MTTjiNKj,  «aoi4rt]N  ano  oirr*4CTioa  aaaoic«« 
IN  a'lisiTao'ic  4cti>N<.  »aoaa««TiON  aao  'ir- 
raacTiON  ••■•lcns  I »  tSJTaoaic  avasaas.  «vHO- 
IM*  4t«  X4TTC4iMa  aMoacaTiEs  or  v4ai4akC  |m> 
af04v«  4M0  4ataaN|«i  soar4Ccs.  ctacaaov  aa. 
oiaTiON.     <PTaoa«  r<oar. 

SIS  OIV.  ae 


.••(.aiM*  aarriics 

tMSTaua(MT4T|0M 

LOsa  kirc.  CLOSCU  loot  mn  actcaacH 

DtVCLOTMCMT    XNIT. 

laa  Olv.     T 


OMOS^Moa  acicaaCM.     iiNc-Sui.rioci     aaMxai^sc 

1  MIN    rita    CLCCraOLU'alMCiCtNT    CfLL    CONr|tu.aTIO>. 

(»aaeL4T|0N  aCTac'N  clcct*oi.unincs<cnci  4.0  acii- 

<  »T»T4t.».lf»").    MIOHL'    OalCMTtO    rttN    STauCT<«C. 

ifiaoa  ocaostTioM  raxcst. 

I  •••  OIV.    a 


**  1  tttkccToic  etkkS  iKatcoacucreai 

I  ILtCON 


•rutaa  aMTitcs 


liT^iTT  otSTaiajTioN  ta  4li.0tco  l4tiji  or 
I  MOTofLtCTate  coNocaTcas.     stutt  o»  usino  aoc» 

(•TST44.LINK     SILICA    TO    •4«t    aMCToCLICTa  IC    C0»- 

ir«Tt^S.        '>'SI»NS    4N0    t.l.CCt«ICaL    CHaaaCTt«IST|CS     •*L4ST|eiTT 


'sTuOtCS  IN  CkCFTaOM  «CM  OCVtCCt.  SOtl"  »T4Te 
oeviccs.  4M1  aL4SN4S  IN  Tt«  atcaoaavc  4N0  oartcak 

a»'-;i3.,S. 

•o-aoa  oos  OIV.     a 


arui«H4  aMTSic* 

ri.4««i  oseiLUiTioMS 

CVaaT  L^SS  <W    4  NCLaTtVIITtC  CLCCTaON  IM  a 
L0atVT2t4N  NOOtk  ■L4SM4. 

»»-aoi  ••«  OIV.  n 


9F     SILICON    NMOTOCLCCTaic    CONvraTl,*    a4TT(a>CS. 

it«H  coMCrNrMTtoNS  Or  ML4a  tNCaST  IN  an  ico« 

**'TJCttCTaic  clLLS.     SjL4a  aMOTocLCCTaic  oaTTtav 

♦'LtCToas. 

y-aoa  a*t  Olv.     a 


■CMt    IITOUCTUULI 

^4STIC    ICSIVl    l'«   MfOM   STatH«TH   STctk. 
4  L|TCa4T<iaT   toav'T  or    imC  («ara|>«NT4L  saui 
roa  ai.4$Tic  uCSISN. 
40.^01  aa*  Olv.   IJ 


••<  ereoaanaCTav 
QMoat 

a^iauTTicai.  4(ai4(.  Tai4MMJL4TtaM  caaoa 
a{<4L»sis  a'n  aaacTCaTio,  or  co»atNS4T|N« 

Cbu4TI0N»    T-<    ThC    '\4  <Ca4t.    OlOC*    TH  |4N«UL4T TON    4rO 

arjusTafxt  Naoaa4-. 

•^••01  aoa  DIV.    2 


•ausTtes 

MCCHaMieak  'oonitTm 

aattr  >iiscusstii>  on  aoLTHraKaTtOM  4«" 

SVNTHCSli    O'    aoi.r-n.-<S>     alMlcoNCUCTlNt   HIS" 

axraras.   4mu  r4iLiM£  HiCMaNisas  in  ai.4SS<' 
STart  aoi.va»aS. 

4o-«oi  e*<  Ulv.    • 


tes 
iCMTine 

SClcct'i  4aTlci.ti  rajM  autSIM  acaiouirai.  ot 
IIJUS  4Sa»CTS  or  aMTticS. 
II  Tta  oiv.  as 


I^^Tt 

S'STtaS    tM4kTStS   or   keai6ITUCtN4L   atLOT'o 
:  iNTNot  IN  ':4a«it4  4a»a  14CH. 
if'aoi  OTS  Ulv.     1 


••t**Ttes  . 

STMCSUt 

sTier  nr  sTacss   itsTMiauTioMS  in  tmc  vtcimItt 

0   nisrONTfiilTUS.    «UCH   4S   molCS   4N0   NOTC>«S. 

IN    a    "LaSTI-    »l.4T'. 

40-40a    SIS  OIV.     14 

•*HiUa4T|C    SV«T|Mt 

T*   larvtriji  •»   ^4a|0US  MvcaauLK  4«« 


M-ll 


rOL     PM> 

»^Jt<«TIC   L'HC   CiC«t"lT»    I*   Ot*rtl9€0. 
*0-««l    Ml  HI'-      • 


T«  »XltlC4i.-»ltI*»<»    t«vI«0«H*»»    a»    •*•>>«€. 
•t   («>t<u'">«   <y    T«   MOM>  »«I.ITIC*L<    a|l|T*«T. 


LlTICJl.   MIC«CS 


■UTt«l*LS 

'•LLOIUK    «'>Jltl9^t    I"    »ll.yt»   •«.»»(.       »H.»f« 
•••»rCLt    lit    t»»»Cf»   O..   C4P«CIT»    <■«  c»cn   Lirt. 

•^'.4Tr¥t    -!.««. 

MI-4M   DM  OIV.      T 


mm*  M^^ttt 

•  >•€»  v»««et»  •■*«  oi.«teUB  r«i.«ST  h.*^m». 

LIW    T»l«Pl«»»>J«t    fCMT     1T0*MC.       »U»t»CO«ir«CTIt.« 

COtL.      ii^^^COWKj'TlN*   <<ITCh,      t><»&T   oi«e»<*»»f. 

lai  otv>  M 


TO    ^1*0    Wt*    CO*<"vlNIC«Tt(Ml    IMMITLKU 
IT*  0I».    M 


esM^TT*  ofovi-t*  iMtTmxTieiiis  rga  Tic 
st'^A.*reD  rZLttfr  oua  «cnc*«tiom  m«tii>M 

IfTITLOI. 

I««  OIV.     )0 


«  Miaroitt.  r<m  4  tw«  «ii(»M«Ttoiii  nto****  i* 
p^itxno. 

«l>-«Ot  Ml  ei«>   M 

4    UTI1.T"    »»»»»■«>   ••g««*""l»«   ••0»OM4.    IS 

rmrtttitu. 

M>-«Oa   Ml  0I«>    M 


OTtLII*    <»»«"  »'«»<III4""I»«  P«0»O»4H    ^Om>t<L 

»<)•  •«ooi»»i'»«  «e»4m  M4sn.K  »»»i  ii  «p«"t*i> 

HOUTINC. 


•k<t*Tn  nitric* 

LW«l<MTt« 

•e»i.tct4^c  e«««'«4CTtm»iiei  or  4t.u«i«u>  »oii. 

n.4'<C    ••MT'O    4fJ-l«"    »•*>    *l.«'W    »«4T10    »!•    0» 
»l.4trlC    L4<t<|4T(. 

IT*  0I>«    14 


m.ntn*  *\.4tTic« 

■-MT    IIHIMTI—    4M44.TtiS 

c«*i*Kti.  cammrciitmi  'o«  v4»i 
or  tOTT  4-atTS  aT  «tw4ii> 
*e-«oi  11*  Bi*>  >* 


4akt  4as«a»Tic« 


■CLOIIN 

MLCCTro  Mticiis  ON  »4iiiou«  neTMOo*  o» 

•ri.r)l<)«i    »««<rtl4TtH  0»  wtmtl'*  «t»€4»C". 

4e-«oi  wt  01*.  IT 


C4LIM4TIM 

4  "iit»vi»t-»4«»  c*cl»"4Tio*  nviei  •"irx 

»r»A.»TtS  S"<fM   «44<iruOC    4«rC   •IH-T|«t 
CM4«>r'Tt«l««ICt  0»  »«f»«<«t   »<1.H«  tJiKI'welO 

IS    %-«e«T  W't    4'W    »«>f«»U«»    •I">r    TUilN«l.t. 
4O-40I    *Tt  0I«>    10 


etCLceraie* 

«4lt«  -MVUkflOti  0«  TCI.TnC0tZ4T|<M  4Mr 
SVMTirill  •»  POCT^'*'  »e"IC0««TI»6  -If 
»^r^*%.  »•«  r4IL'HC  ■ie>«4fcl»»»  IN  U.4SS'' 
»T«Tt    »3l.»s»«». 

ai  M*  oi*'    • 


•»«kV<NMI4Ct 

nc*i»4Ti'M  g»  «»«Hio«i"4ti(»«  *gt."«"l4L*  »o« 
*tMert9<i  I-**  i«  4T00IIJ. 

M   IM  Oi«.    tJ 


4|*L« 
kt4tT    MUtaCI  WTHM 

T40    L4.4»»    ViU4<(>    »0l.Tl»a«l|4«.    llCTMaM    *><• 
USINl    •4»>4'«    «4aMI    •4T»»    T8    OSTtlN    l'»»OVt"t*T    0» 
•4'>44    •4«^. 
1»    ■01    1*1  0I«>       • 


no* 

»«l.|TtC4t.    KICMCt 

rjTuat     I4»»    J»»Tt<».     »0».Um     I        INTBOMKTIO* 

TO  •aiiTie»«.-<»iL|T»«»  t^mawot  or  •4ar<M. 

4N    t«4>»l«4Tta«    ■»    T<    »«040    P<«.ITie4»..    im|T4«». 

4>in  vo'i<i>*'<ie  (i4r«wou-«o  o»  •4»  to  OTT4t*-  »« 

0*f»<tC«    ">»    TXC    14>.J<41    CNVI'ONI^lT    Tl»4T    CTC*x|>.i 
»H.|T4II»    •?>im««»1T». 
40>«0l    MO  <»«•    >• 


<*«*lTiaa  riNDtM 

MTCU.ITtl   iMTirtCIAk) 

CJ«^Tr»  M0«<«4'<M>M  'OH  S4Tf|.LlTt  POSITION 
C0>»jT4rlO-4^  4T  »»tCI»U  Tixe  IK»li««IT»  «»Tt« 
4eOUl«|T|'>'«    «*     t>^     lCVt-<4L    ST4TIIM0    IN    4    •■4C4IM 

Mr^aoao. 

•0  bl«>    M 


«#OTtllTI4(.    THCOUT 

«IC4C   4«M.TSIS 


01  T.«  i-Mio<i-4rt  s<K.utio«  or  OCtTO  U  •  null 
oi4te»*^T  •'aok.eN*. 

SI    !••  OIV.    IS 


COuimCHT 
scoieoHDucTq*  Devices 

i««csTit4riuN  or  c0Ni4CTLits  »aiTc»iN« 
co«c(>T«  *a*  4rrtTe4Tto»  to  4i4C«*rT  (Ltrraicai 

STlTCaS    ~    -KK.     I    -    4|«Cli4»T    4T<TC«S 

OTOuiaca^NTt. 

TtO  0I»«      f 


■rson  touiri«T 
«C«T  kO«  ratoucac* 

THC    0|4T*|0UTI0N    CM444C  TtO  I  ST  |  CS   Or    4    ^lOO- 

c»^  b.teT*t'.»i.  ro*!*  jr.Ttx. 

ItT  0I».       T 


■  s«^^tc« 

rucL  etkks 

WJn,    C'LLS.       i»C-«Nl*lrt    4«0    e0NT40».    C4>4«tTC*] 

or  44S  ti"  itiON  'LtCT*j(ics.     •4r>«i<4Tic*i    aoorL 

»<«     «4SS    r^Vtmf     J»    4    «4CTI»>«    SICCUS    'MWOIK- 

4  ciwio  T1  4«  C(.»CT«ooe  «j«r4rr. 

10  0I«<      T 


(44LII4TI1N    gr    4     >0OO    rSIS    •OftSUHC    b4W«(    TO 

OrTr«»I^    ITS   SU|T44|LirT   rOK   <h|*«0*«Ii   S'0<ICC« 
40-40I    1ST  OIV.    M 


•mto«*4«<i<M  leoHruTCOSi 
coaaccTio^s 

wTitiTT  -o»uTr«  n>o«*4(M|N«  STST(n  »»rciri> 

C4TIH).       Ot»HI*»*    Jr    0CT4I.IST. 
4l>.«0t   tJ«  0I«.    10 


l4ln|N0    ICOKPUTtaSI 
04T4   STOMOC    STSTCn* 

gTiLlT»  «w«<U«  oCK^I'Tlotrt.   NIHSTgur   i|. 
ST«44i.lc  ovr»  oouTi*. 

SI    OOT  0»».    » 


lWI0S«4'»«HW    leOKPUTtKSI 

ri.l»«T  siaui.4T0a* 

•*TI.»4Ttl.l.lTf     4O4KINT4TI0*    ••0««4H     (•»4ri 
St'<UL4TI0N   VlOSTSt^   "UlSTO**    S. 
•  I    M«  OIV.    12 


i4alklTT 

0IMT4I.    STSTl"  rjO    STUOTIMi   T.«   ttao-C'OSSlNa 

l<i'Tt<v4«.s  o*  44100N  ••octssri. 

IM  Ulv.    IS 


r-tt  .«'i*TSTics  or  0414  T«4wsrj*«4rioM. 
M-OOI    SOS  OIV.    IS 

4    CN4«4C'a*II4T|dN   or    THt    e«rw<«>it  141. 
eMT4I0uTll-<    t»    S'v^lltO. 
4»-«0l    SO«  OIV.    IS 

')»»1'«4<.    'MXOLI'M    ST»ll"»    »0r    F4vO«4aLC    •4MtS. 

4B-«0t   MO  OIV.    IS 

rasTiM'S  40IM0V  C'wi'.  rHto*(««  l«  coMiTntiOus 

TIW. 

*ll-«Ot  )M  Ul«-    >S 


iMruT-euTTuT  Devices 

r-C    V.I.CVCL    •4»i.4    T4<i*    0«T4    H40    l»TI    'lU. 

■r4u  4NO  ^T-Htf  04T4  r«o-<  Sl«  nirrt«t»T  TT»t»  or 
S  L«««L  r4"»«  T4r». 

SI   0*9  OK.    la 


TION 
n4THeMT|e4k    41M4.TSIS 

HPUT.OJ»r«T    4NU    SOVUT    >n.4l«l«l«l       4    SCAvC' 
or    <CCI«T   0»VfLOr^«Tt.       ■4T(<r»4tlC44.   (ce^o*ics 
\t    SIVICT    t^ONO"!'     l«<U'»l»4t|0«l. 
4I>-«0I    •SO  OIV.    St 


now 

T«4MtST0aS 

••OOUCT,-)^   li<«lNU>l»(a   ON   v»».    SILICON   rOOC" 
T««^S|STO«    «|T>«    ao     •4TT»    OUTP'IT    4T     100    Nt. 
40-401     ••*  OIV*.      • 


•MI0«ll4'«iIN0  leOMPUTCAS) 

cjoruft*  >40»ii4<  ocsi«i«.e  TO  4eccrT  »»• 

T44C<I<M    0«»4    4«    VtHICkl     I  INC    C4(.HW4TI0»    D4T4 
»»0«    •    XA^fTtC    T»4<l»rtll    T4rt    pauoucto    ►•»» 

4i)r,<<CNTto  tourcs   "414   i<i  •or»€»  cONr«Tt«», 
01   SOO  OIV.    so 


C»njT(4   MdUK'i    STSTiaS   rO*    |DCNT|»  IC4TI0MS 

rvX»»lS€S    II   *    i4T'Ll.ITC    NTTcoa*. 

40-O01  411  OK.  >a 


1*0.4    MrioeNC'    '44NU4t.l    LIST    ur    4V4IL4rLI 

C9"»JTt«    VO'iTInCS. 

40-40I  ast  OIV.  SO 


li«  »0T0  co«rgTt-«  ««J6«4"  uSfUH.  ro«  T"*  1T»- 

THTIC4L    "aXtStlHi    Jr    »IV4«I4Tr    B4T4    riCLOS 

t>*acsscu  1^  rjtj»  coo«uin4T(5  on  oose  »o»". 

SI    TIT  OIV.    M 


"•ILtSTON*    111     0|4*NaSTIC    r«0««4"    (SrCMTII 

IW  OIV.   M 


*w<iiw  leo^uTfosi 

KILL   rOOMOILITICS 

1   NOOCL    ••«   C0^JTC«   »N00«4«NIN«  OCSIO*   TO 

CONvgTt  «!tL  ••0O41UITIU  ro4  »i»iN»  T4C''ies 

UOCI    4«4I1YT    4N    >V40IN«    SuaN4rtNC. 

4e.«ot  a*s  OIV.  SI 


*<«>I>M    ieot»UTf«*l 

Tie  T4»e 

UTILITV   <TSTtH  r«o«lil4ii   STtcfr |e4TI0tlS  rgN 

S»4Ct    S«J««(lLL41ICr     STJTiN     lS4TrLL|TC    NeTVO^aSI, 
■4<Tt«     T4»»    CONTOOL     II     INTCIII     "00    46. 

4D-*oa  aos  OIV.  lo 

l^rUT    T4tC«IN*    a4T4    rOT    Sr4Ct    Survf  ILt.4NCC 
STSTflS    •»    •0"^>iT«l«    M0<>a4MNINt. 

*o.«oa  too  Di««  I' 


4NHIN0  leoMruTtoti 

rN0SII4WI'l*    L4<MU4«CS 

«»»LiNf«««T  eo-«jTtii  rNo*ii4i«<iiio  oc«tL»r«eMT 
roa   THC   «|a'>  awrr'a  *«>I1"  T4ar.     alctSTO'f  •« 
4e-*ot  tai  OIV.  M 


IM    leOiWUTtOSI 
•ATCLLITe   NCTMMS 

■aiONITr    SCIIVKI«   or    S4TCLLITC    veMICL'S   4T 
INOWItHMU.   «T4TI0N»    U   aaeSfNTrr.      T>«   lo^st 
raioaiTT  vthiclc  ts  ica<icfn  4tcoaoiNO  to  4a- 

■  4ir%C>«NT    r»0"    4    ••TauTH    T4»Lf."     THUS    ■(•'UCIM* 

eONrLlCT   it-n.  or  at4t   T|P«   0«  CM4N«C0veM. 

ae-«ot  ft  OIV.  so 


e^NOlNro  NlL«STO«  lil-iv  ro«  Tnc  l*Oa  *«•»• 
NCNT4TI0N   eOHMUN|r4nOH  r«o«r4i^> 
4i><«oa  too  DIV.   SO 


4aNIN0    ICOMTUTtaSI 

sr4ec  suave tLL4aec  tvsTeas 

*ao««4«  '0  coaaccT  4rr4afNT  fLtv4Tio 

aCra4CT|0N  VITmII  CiaT4IN  a4N«IS. 

SI  **i  OIV.  so 


•iLtsT-i-i'   III   otas-4  MoiFirr  roa  4UWWNT4T10N 
oa  i*«  OIV.  K 


UTfLITv   •MOvU-*   JtSC-lirTIONS   KILCSTUNe    1111*0* 


US'  or  coN»uTca  IN  atcoaoiN*  S4TCLLIit  rosi* 

TION     IN    C44tS|4N    CjOaOIN4TtS. 

»i  **a  OIV.  K 


*r  LiMr4a  iNTea*x4TioNa  4NT  wjMoe*  oT  coa- 

NfCTCO    tL''V4TI0N»    C4N    OC    CO«IV«*TtO    TO    Tl«t« 

coaatVoNOi-*;  4»a«aCNT  eLtV4T|0Ni. 
91    *•!  OIv.    >0 


u»n4T|N4  oiao  aurrto  to  i*oa  tmnstl* 

TMf    XLfTIlN   or   OaSXCTI   ruts   or    III 

*e-«ot  10*  OIV.  10 


•*tr4M4TiaN  V  aasTt4  T*r((  in  t>«  corti 
n4STt*  r4ac  roMaaT   Jt|N<i  4  V4BirTV  or   |i»»T 
souaccs. 
4e-aoe  too  OIV.  10 


T-«ate    roa^    or    T<4e4|N«   f**0*t    4*1    INTaOOUCtO 
INTO    THC    4r«atNTtO     1*0«    **0«a>«    suave  ILL4*'CI 

st^tcn.     raaoa  ac*j4NS  *•€  N4or  roa  r(*si<TCNT 

••40   LIN*TH   ON   a4^4eT|C    T4rc, 

*e..«oa  M*  OIV.  so 


•r«o«ii*aNiiM  leoMPVTvasi 

T«4«<IM« 

•a(Ma4a  •couiaraCNTt  ro*  Tm(   |N0I4n  ocr4N 
ST4rlON   »-irrm,    »    |»o-4   raOM4N   kVSTta  Dt'ltNCr 
ro*    JM    4T    THt     S4TtLLIT(    CONTaOL    r4eiLlTT. 

SI  *o*        DIV.  la 


INO  L4 

raoaaAMHiao  leoNruTeoei 

aatLiaiNtav  ca«*jTia  »«o«*4m>|n«  Ofvu.n#i«NT 
'oa   TMt  •!*•'  Nurr'a  sviita  T4af.     aictSTo^  «. 

tai  oiv.  10 


•Mior4«4noa 
4eousTiet 

STt40ILV    aOVINO 

■TTactN  T*e  atOI4. 

4e..*oi  OM 


«» areMONCTaiet 

kT*T|ST|C4L    Tett* 


«Mer*o»ie  4«eNTs 

MS40C 

S3at  rHr«ixooiC4t.  trrtcTs  or  stoNTL  r* 

lOOtMTJ, 

M>-«oi  tat  OIV.  I* 


•'Kit  xeewLATioM 

TICHNI>i'S   ro*    STNtlWONUtN*   pw.u.-<oor- 

IO0iJL4Tt0    Tfi.t««T*r    »at    DliCUMtO. 

o>*oa  loa  DIV.    « 


SOUMCIS    ON    T>«    INTIIir4Ct 

eiv.  as 


'4«4T|0I« 

I40TM 

s'uOT  or  THt.  •*or4«4Tioi»  or  VLr>«*vCt  ta 

xOa)JfNte>lS   COnOUCTIN*    MfOU. 

4e-«e*  SI*  OIv.    a 


■^■OreLL—T    T4NKt 

"*Te«i*tt 

T4NK    llC1l*N   C*ITt«l4   ro«   LlOUlO   MTaHOOrN 
•OCKtTS. 

4e-«oi  *••  OIV.  IT 


•raorcLi.*«T« 

leiMITIVITT 

c*4.ioa4TTaN  ro*  thc  aar  tcst  htm  4  revTOklTc 

DONoa. 

4O-40I    OM  '    OIV.    10 


••"OTecTive  ckOTMiae 

ouioeo  Nisaicc  reosoaaeL 

tV4L'J4TI0N    or    M4a4*0t    4N0    r*tLlH|IW«T    r<CSI«l> 

or  aaoTtcTive  tautr<«NT  ro«  H4NeklN«  4Il*<i  ioni. 
TION  Devices. 

)i  sot  oiv.  la 


•••OTeeTivi  eovcoiaoa 
oesioa 

sovitT  LTrc«4Tuai 
4N0  COareatNTS. 
4e>«0l    TT« 


oa  raoTceTtvc  sTaucruaes 
OIV.  a* 


•rOOTtCTIve    Tae4Ta|MTf 

coaaosioa  iwioiTioa 

4vTicoa*osioN  •aoTccTioN  or  v4*ious  Tei<N.4ir 
StMr4CC   Tat4ri<toT<.   usi<«e   lOa  Cmnonic  4ci^  4t 
4  covtvol.   On  CL40  *«.uMiaua  4u.eT  in  4  n*>iNc 
4Tiiosa«e«f. 

lOS  lilv.   I* 


•tVCMOtOOT 

*ae\^  OTNtatcS 

4  C0Nct*'u4v  4Na  ni4*uat«eNT  Nootk  roa  aoaas 

4Nn    40l.tS. 

4e>*oa  ISO  OIV.  ao 


••Srei 


Taics 


r4CT0a*    iNTLUeNClN*    THC    JUC«rCNT    t 

Pcaroa«4NC(i     Tnt   l^tutNCl  or  uh>j»U4l  rt»roa«- 

4NCeS    4NU    TtHt-sant*    on    rCRF0a>4NCC     JUOW^NT. 

ri»ST  laracnsioNi  4S  4  *ouact  or  taaoa   i*  *4TIn«s. 
*»-«oi  ATT  OIV.  ao 


•^TCHoaeTaiee 

coaaei.*Tioa  TecMatouet 

c-)4aet  oisTaio-iTioa  or  lacoasitTCNT  «t<rfiNtf 
r4TTe*NS  It  r4i«eo  cONr4aisON  <Nu  multipl'  •4a«. 

IN*    OtSltMS. 

4o>*oi  *o«  OIV.  a* 


•rsvcMoae Tales 
ceue*Tien 

4    tV^t^'.-Kl    ON    rne    Ht4SuaCNCNT    4N0    tV4LU4TI0N 
or    0V(«.    4V)    UNaCa4CH|tVt"tNT>    •4tH|N0T0a 

uNiveasiTT.  4»aiL  i«*i. 

40-40I    l*«  OIV.    a* 


no-KU> 


HtOM    4NTtaa4S 

"00  at 


I4ST4U^NT4L    V4NI4BLCS     IN    r4CT0a    4N4Lr*|S    41,0  »     X^IV.    '«CTjaJ    'ja    4    T»*NirO»T4l»LI.    4WTOH4TIC 

T*    *'L4TI  >■<    TO     I'ITLa«4rrI)iT    •»'4lTSIS.     Pa'rOaTION-  T*4e<tN«    4-4TIIM4    <'J|T4aLE    4S    4    ONOUNO    Ttll»|N«L 

>L    aaoriLt     «N4LT»t$    4N0    e*N0NtC4L    r4CT0B  *—    " -—     

>N4LT«tS.       . 

>o-*oi  MS  OIV.  ao 


ro*    1-10    *•«-     S4TtLLlTF    COMMUNtC4TrONS    *Tsna. 

•e>*oi  ail  OIV.    ■ 


irca*T|oa 

T*4NSL4noa  or  rjatitN  Ktsc4acM  on  oesic 

irouiatacvT*  or   inojctijn  runrs  roa  ortiia-a 
iyo««oLIC   trricltNCT. 

io>«oi  sas  OIV.  a* 


l|«IT4t.  COa*UTC«t 

eaarur'a  r*o«a4H  ocsiGNEO  to  4CCtrT  N4r 

•  4e<INa  04»4  400  VtHICwt  TI<«€  C4LI0a4T|0»-  O4T4 

I  aoH  4  -A'\tmc   T^Hirn  T»Pt  aaooucto  '*»« 
i  irtatNTtu  s-^t^ct  •»4T4   l<i  Burre*  co«ruTt»s. 
l»-«OI    )•«  OIV.    10 


"to   T4»e 

faeoMUTioN 

>j*04TiNt  aiao  aurrea  to  i*o*  Ta4i«»rLi.  rtkn  (y 
•<t  OCLITION  or  oasKCTE  riLcs  or  iNror«4''ioN. 

'•-•Ot    1*0  DIV.    so 


■*er4«4TTDa  or  a4STCH  T4rfs  in  thi  corti 

i*STt»  T4rf  roa«4T    isras  4  V4*irrT  or  lar^r 

louaC'S. 

io-*oa  aoo  oiv.  so 


*«f4LiTT  coaraoc 

CusTaiac  aaoogeTioa 
•aOOLlx    >J"0e*     ]«    -    »tLl40lllTT. 
*oa  **«  OIV.  a* 


ITT  coarax 
•laecLS  isiauLaTioaoi 

SJVIfT   CO>»t*CNCtS   01   OIOLOOT. 
lto<^OI   •>*  OIV.    I* 


1    "OOtL    »0a    ')U4LITT    CONTaOL     IN    T.«    ■4NIV4C- 

5<ai'»«  aaoc'is  coNCtaaco  oitm  thi  raoo«aii  itt 

THf    iTOa   tng   «ra4|*    CVCLt, 

«>'«oa  *es  OIV.  IS 


ITT 


•0404*    4NTlaN41 

sntcH*oNii4Tioa  lecccTaoaicst 

SrNCHK0Nta4TI0N     JT    T44CKIN''.    4',TCNN4S    r"a 
»4TeLLITl    0»TtCT|ON. 

M».40l  IM  Olv.     * 


•«*04»  Duri.(«e*s 

DCSISN 

LJNO    lI"    «-N4N0    TH*eC-»'4«T    CSJVLOtN    C'HItlTtNO 
t«T*e-tLT    L'^*    Le4»4,«    PJtrn    CU4r4CTC*IST|>-S. 

4e-*et  0*1  OIV.    • 


K404*   «CCIIVC*« 

SrCCT«ua   4N4LTMa* 

a40I0rat0J€NCT    StCToua    4N4LT<Ca    ro*    vtiu4L 
OI»»L«»    or    «4r|,ir»JC    4N0    'XtOOfNCV    or    *40t0- 
'•fOJlNCT    ST-.N4LS    l<    THt     100    -     lOOO    HC    **•■*[    - 
Utrrjl.    4S    4    SC44CH    <tfCEIVt:il    SrtCT*ua    4N4t.«KK. 

None   lNTfa«tat>«c'   4i«4L«zra  oa  *»  NONtToa'N* 

€OUta"tNT. 

AO'.aOa   t*0  DIV.       • 


a40lorac'>ot«i<:T  srccT«otcort  roa  vim>4l 
0isai.4r  ur   %NrLlT'iJC   4no  ratO'jrNcr  or  K40tor*i. 

Ol^NCV    SI'VtALS    IN    J<    rNtOOtNCT    H4Nat    lOO- 

looo  "c  -~   iieruL  4i  4  at4RCH  vtctivca.  s*ecTau~ 

4N4LTrt«,     N-'IU     INTtariHCNCe    4N4cT{ca.     CM    4S 

"ONiToafi,*  '«j|r«"«T. 
•o-*oa  Ml  DIV.    ■ 

4  a*oior*(«uCNCT  i*tcT*oscorr  roa  thi  vi*u4l 
ois«L4T  or  4<«t.irioc  4Nd  raeouTNCT  or  *40to* 
'■at»jeNeT  ti4N4LS  i«  TMt  a4N*r  too  -  lOOO  X. 
owrjL  4S  i  SC4*C>4  -itccivrki  srecT*ua  4N4iTa(a, 
NOt«   INTta'tatsC'   4N4Lratli  oa   t%  aoNiTOatN* 

COUirNCNT. 

40.*0a  t^  blv.     * 


•0*04*    SI0M4Ct 
4a4LTSIS 

atSULTS    V    ilvTtT  *4j4*   a»se*V*TiaNS   or    T>« 
•L4NeT    Vt,Hn    Ou«IN»    4*«IL.     I«*l. 

»o-*oi  ijT  oiv.    a 


«•*•*■  SIOWM.* 

•«4«uaei«aT 

TtO  Lt4tT  Seu4ae»  POLTN0NI4L  NCThOO*  '«« 

u«IM^  *4u4a  a4iMc  *4T(s  TO  aoT4|i.   iar*ovc*«kT 

a40**    *4N<i(. 

M>>*0l    l*S  Olv.      * 


ILITT 


sovitT  co«rtaeNCCs 

I    *ST 


ON  •IDLOOT. 
DIV.     I* 


•«*o*«  Ta*e«ia« 

NfTtOa    r*4lL    0<SC*V4T|0MS    IT    M404* 
eouta«tNT    JV.n    In   *<0IW4N. 
»O-*0l    SIT  DIV.      * 


••404*    T«4C*|N« 
4UT0a4TIC 


aae  «40«> 


•    "OOIL    *aa    M4LITV    CONTROL    IN   TtC   M4aiir*C> 
♦jnim  *aoc'ss  coxtaNtu  vith  tmc  raooaaii  itv 

4»     THT     JTOa    4NU    a»a4I*    CTCLt. 

40  «ot  *es  Olv.  IS 


NecM*aica 

l<(VtSTTS4TI0Nt    M   T*,>..eLtCT«ON    SrCCTaoaCOTT 

suNN4*treo. 
I  STs  Olv.  ao 


■eaoaH*Lia4T|ON  .aaour  4M0  cearLtriNtss  or 

^CL9  THtoaits.  a'CLcna-riON  cou^iaot. 
I  ST*  Oiv.  as 


t<ir*«T  LOSS  or  4  ■cL4TtvtsTic  tLecTaea  i*  4 

JOaCMTIMN    aOOlL    ■L4S>4. 

• >-*oi  ••«  OIV.  as 


T|i«H>rac>aCNT  reaTuN«4Ti0N  Tneoav  at  •4uM 
•  •4Nsro*<»4Tiaas« 
■^-•Oa  MO  Ol*.  M 


OCS|<M    r4CT0*S    'M    4    T«4NS*eaT4*Lt    4U 
T*4e<lM*    4MTtNH4    VIIT4aLt    45    4    aaouNO  4l 


4UT'H4T|e 
fl»>IN4L 
">»    l-IO    «a»    S4TCLLlTr    COMMUNIC*TtaN*    STS^tN. 

•o-«oi  ail  DIV.    • 


a«ii  I  >^  aecH4Nict 
>t^«TiviTT  TMeoav 


I*  *»aao*CM  ra  thc  T>«fav  ur  oaaToaa. 
tis  DIV.  as 


n 

:t^T«i,  riLTiM 

*aoooCTio«  txoiNCfais*  •«4Su*t  roa  Tne 
'*Nur4eTuat  or  4u4«ra  C'*t»T4l»  'o«  ricTt* 

l''rVle4Tl'>j  ON  Tnr  iHiaj  OVC*TONt  IN  THt 

.     3  "C  •4-nc. 
4**0*   SOS  OIV.      * 


•0404*    Ta4CKla« 
•404*   COUf*<«HT 

rlN4L    *rxO«T    ON    THC    40VtNT    MI0«a4M. 
M-*OI    lOT  DIV.      S 

•Me**  TaACKiao 

S4TCU.tTCS    l4«TirtCI*LI 

SrNCHHO-na4TIOS     jr    T44C4IN*    4NTINN4S    r«a 
MTtLlITt    OTTtCTION. 
4D<«0a    IM  DIV.      * 

••404*  TaaasafrTCOS 
re4sisiLiTT  sTueies 

THt    aaONLt"    or     ttLrCTIN*    4    •4b4a    T*4NS>ITTt» 

'oa  4404*  0NKav4TijN  or  «iTtoa  t*4Ils. 
*e-«oa  SOT  DIV.    * 


•OMM*   TaAIIOalTTeKS 

vcav  HioM  racoueaev 

r-»t    aaONLta    or    ULCCTINS   4    •4U4«    T*4l«t-ITTCr 

ro*  *404«  oatt«V4T|m  or  i^Ttoa  t*4IlS. 
SOT  OIV.      * 


••*0f4TI08  C>«N|tTaT 
C>«aie*h  «C4CTI0M 

Vtf»,    «l*H(NfL.    4VC   NtrHTM*ceNt    •t*'    THt 

aaiNei»4L  a^oTtcTTvt   40oiT|vt<   JT'joito   IN  rao- 
TtCTIN*  CvCL»«t«41t   raO<   M«a4e*riON   •«   HtON. 
tNtaiT     Iaa41I4T|0NI     ratt    ■*0I'4L    N(CH4NIS>- 
4'«    *4DIULV'IC     ai'«a4U4TI0N. 
»O-00l    Its  DIV.    M 


M-as 


■atCMOMCTOM 

•riieawiueT«i«. 

w  m  lai  siv.  at 


ItTIt 

»^r<««|MO    «t«tT    aiMMCLdC    tClO   ON  IUM>t*nO 
•I     >•«  OIV.     I* 


t*cciric  aiMt.  '.MeTiatiiM.  eimmn  omicw  occua 
M*c<M.  o«'i  ON  src*!  «»Tr*  i>»«iu«c  to  mtavt 


•OLurioN  ix  ao»iwrT4T. 

Ml  OIV. 


«i  *ciii4(.  KOMiTo^iitt  iTsu"  miMO  n.Mirt  I* 

tht    i*o-jv>  «iwt   wun  4«NtC. 
«0-«OI    ttS  01*.    N 


40UTIOM  l»MtT«M 
CIVIL  OVtHU  ivtna* 

•*etx>viic*c  •micron IN* I     concc^ti  m«  t>»- 
tC"l.     laitTins  4>«j  wiMatiOTCO  CIVIL  oirfM 
•«'>ixonir4t  ••O'li'atii*  sTtr(«s  4*i  (vm.u<tU. 
*e-««i  Mt  eiv.  M 


•MMie   MVCI 
>TI« 


>   ••MiaittL    IXVtSTIMTION   Of   »C«TTtO|l»i    Or 
■*1|*T|0N   nr    V   t<f««T«IC    MulKt   OT   CI*C"k*« 

cr\.ttnm, 

•I  •••  eiv.    • 


•«*OIMCT|«C   OCCAT 

■uckua  c«*i.otioM 

>  nc*«)ir4i.  o*<u  It  MiKircj  roai  bvimino 
frtct  ni-t%tn  or  '•u.out  co«T*ii|iuTia>i  v^tit 

TC    C>NT4HI«itr|ll«    XMU    II    r«4CT|OM«TC0. 

*<>-«o*  a««  aiv.  aa 


4««ei0*CT|«t   *4U.MT 


r-«  tvvtrTS  or  imiiim  •*pi4rio«  oo  mkum 

4Xtt«i     l<UI<la<>4k    ••JTtCTIOd.    OoSI>tT»'C    4NC 

■(nie4(.  i4>iNtraiii>r4   xvlcC4  4iit  >kcmi>ti«. 
•I   TM  •!«.    to 


xoncTiM  ncf  ji.T«4viaLtT  400  ••«mi|4Tioiii 
lNri.Jt«K£  a»  !«■«.?»-<?  e«  win  TMiexNKttf  »»»teT5 

or    'XT«4VI1UCT    Llt-<l    ON    K«i.(t>    triOCNMIS. 

ec*«is  4i«i  4taw«. 

I«l  OIV.    I* 


MUeUTIOM   lf4»«aa 

p«m»  M»*«.iit 


10 


llTtO 


*4>io  ttviNAtiiN  or  4*oiaLe*icM. 
tincno  nu*i««  ta»j*uM(. 

M    l«*  OIV.    M 


4«4«uri«M  crrccTt 


4  acruNT  ON  rw  CM  cInoocnIC  •awr*afi*»  or 
roeof  iTc«iLitu  nv  i«I40I4T|on. 

40-001    »3  tlV.    I* 


oeuTioa  VPttn 

IVMMTION   OimCtMC 

4CCCtsi')i  LitT  iir  tmc  MOUTtoN  crrtcM 
Iviwi4ri->N  cinti*.  ajTrtLLC  •fN0Ni4L  iNt'lrun. 

COLUiOUSt    1MI0. 

11  VM  •!«.  M 


4«MiiTiaM  crrtcT* 

N*T««M«T|e*C   MULVal* 


tlNOIJt.44    MLUTIiMt    or    4N    |NTT.*0^lr*C*f NTfJ 
COU4TI0N    IM    «40I4T|VI    TlANSTf*. 
M  OIV.     I* 


yWUTIO 
■ICI 

4444    nfmty     (HtCX    C>44.U4TtS    Ti«    4U.4T|Vt 
aeTt<tCS    f    VULS'lJ    <4014T|ON    tirOMWC    4S    CSM- 

Mcn  TO  ■•4oi4TiaN  ivoouMS  or  Mvca*k  «l*MTt« 
ou«4riON. 

M  OIV.    M 


••«ei4Ti«a  trvtcT* 

«(T|N« 

T44Ntk4Tiaa  ]r  rji«i«n  actCJaCH  on  Main.TS  or 
INv((Tt«*T|«al  or  T'*  trrtCT  or  aiauTiON  on  thc 
acTi'M  un  ^(aT4|N  rMOijMNSiTivt  iviTtm. 
•t  ft  ow.    I* 


4  rtc^it'.u.  •44lt  i»  ratMirrtu  roa  otriNlNO 

|ar4CC  OtOlTTT  or  r4t.l.0WT  C0NT4a|N4T|0k  OMCN 

rr  coNT4Ni«4TtNo  icoait  i«  ra4rTio«4Tci>. 

«e-ooi  toi  OIV.  M 

•oaca  wncti  "n  0|4CCTCO  tNtacr  itpnt, 
koa  rtH«t«4'uac  {■«««*  SToa4«f.     VJ«cacONrucTii>« 
ei>iL.     hi^wonOu'tinii  switch.    tNC*«T  oi«CM4atr.40aeio*CTiv«  r4txowT 
v4<;<jiN  i>i«j|,4Ti0N  trmict.  a|4Maci«NT 

Itl  OIV.   M 

a40lOk'viiC4t.  vHiiToaiNOi     cONccart  tNO  tT»> 
Tt"*.     t4t(<iN«  4'<a  aao«a4M«D  civil  otrrvi* 

a4n|X0<IIC4L    »ON|TO«|N»    »VST(><I    4«f    tV4LU*tU. 

*e-«ai  oov  Biv.  *e 

l^vtT   yr  •49|t  4STajNaNT.     NOTis  raooitN 
4a»4»  4«)  r««it»m.  tat4t. 

OIV.      »  MUOIOaCTIVI   r4ki,0UT 


«4»io  («ri«4ri'i«  or  «4eixooic^ 
CiatCTCO  -vjaiNO  i>a>»uac. 
01  too  '    oiv.  M 


MOieacTiw  KOToaco 
riNctaATiON 

■C*cur4<<«auf  4*}jNarioN  or  ci*  k4aCLL(p  co"- 
aouN3«  Tiwo'HM  "u«4.  %»m.     TMf  (rv(crt  or  »mI$ 
r«o>ic4c  4<iriCMx'<iCi«iic  40CNT  <)s  ockivia*  or 
»a«4T  4N0  '>»»tL')a^'<T  or  xKuru.      I*  vtvO 
(TutKs  o»  »-<  titircNCC  or  4  aCMavota  i" 

mjKtH    (CatTtll    4W    Ift    e4r4CITT. 

>i  oao  Div.    I 


••aOI04CT|*|TT 

THC  trrfrrs  4r  ijnwino  *4Di4riaN  on  MfN4N 
oa4«<isN.   I'uivio'Mt.  ■ajrtcTiON.  oosi>tra>c  4N0 
■«''IC4L  ivtNiroai.f'i   Xvict*  4af  aatscNtio. 
40-«ei  Tao  OIV.  14 


learioa  (votiao 
ICaTiON  tvariao 

MTtOa4r'o  (WM  rate   ir4Ct  Ca«nuNiC4TI0N  tvt. 
Tta  C9NaiNi>Ki  j<^  >u.irTioNS  or  conn4noi  atNOC. 

•  t'nt    «4r*.     4N0    S«VCHaO.|t4T|0N    m    ONC     T«>>a4T  • 

■4niO    LINK. 

taa        oiv.  • 


4*4010  conauNieaTioM  **•?(■• 
Ta4NSItToat 

1CVtLU»'«rNT  or  T44NSIttoa  tNC  Ta4NSI4T<S( 

a4c«4Wt  'y  «ic«'^xxiLtt  TO  ar  usto   in  t>< 

4N/aac-»l  •<»L"CT  •4019  »CT  4Nn  Tnt  alcaOatC 

eONajti*. 

•I  000  Olv.   • 


4010  C«U|ai«NT 

«i.i40ikiTv  ickacT<MNie»i 

UV    or    C<rCatNr<IT4t.    J4T4    in    C4LCM.4TIN" 

an.i4NiiiTT  or  aaniJCLCCraoNie  riMiracftT.  a4scc 

ON    rn    rgil^ON    0|4T4|ltulI0N. 

40-«oa  oaa  Olv.     s 


•■40 1 00 1 01.00V 

ia4ci  caviar 


INT4b  COaeiTIOH* 


10  acccivta* 
laicTaua  4N4t.vatM 

44niar«t->u(i^v  trccTauN  4N4i.vMa  roa  vf*U4t. 
0H*L4»  ur   «NaL,|Mu(  4<u  mt^urxc   or  *40'0- 

r«CO'JCNCT    «I»N«CS    l<    TMC     100    -     I.JOO    K    44-U    - 
USCrJI.    41    4    K4aC-<    -ICtHtll    »aCCT«UN    4N4L>iI*> 

NOIK  InT(*^*c<«'   xuLTtca  oa  4S  aoN|Toat«N 
COOiai^Nf. 

M  OIV.      ■ 


•  I4TI 
IRIN 


oa  crrtcTt 


>)irrcflrNT|4c  CKT*  or  latciric  4N'iis'a4  a 

THT     4(JCCT|-V|    gr    4LLa«(.|C    4N><    UNOOCNIC    '(IN 

•a4rr«  av  f'«LCrM4C4.v  4-iaa«oi4T|,o  aiet. 
•>  sat  DIV.  14 


4ai4rio«  irateTS 

TUIM^MITtTIM 

4  acaoNT  rHiCH  i«)iC4TCt  TxaT  taia  wi4*tt  i» 
ooft  4  xoav   viwiatg*  tn^  aoac  *4oio-auit^4NT 

ttt0-<O-M.r    Y«a4N<C    TH4N    00    0I11OCI4TC0    CVLtt. 
4»-«0t    **•  OIV.     14 


••4ei4Tiao  H4a4ao« 
o««t  aon 

04*10  rtT|«Ari'*«  or  440iai.o«tc4t.  ooo««r 
cvatcno  -HrtiNK  c<aj»4i(. 

•I   too  Olv-    10 


•oaoi4TioN  ai4tvns«NT  •vtrtno 
0MN4  eoiarta* 

ictcaia(4  4  co«N(*ci4u.T  4v<it.4«Lt  *Myt  ro* 
ae4sjai>ii,  HiSMkr  xrCNM  4M>  •4*islv  cmmi*|n« 
•4i^«  rwuir^  or  *■«.«   tjuacis. 
M  Olv.     4 


INT  tvaitaa 


T«4N1btTT0N    ar   »4<«T    jr    auM|4«   oooai    •>a«4 

a4(«i4rt»«  ^-vic  'CtvjaraKNT  av  usiNC  ««.bCO<C 


aoeioraoXNCT  tatcTaoKoat  roa  viiu4l 
otsa(.4v  t^  «Nai.tT>ioc  4NJ  racouCNC*  or  a40)orat- 
oiiriev  siv««i.$  IN  T>«  rxcouCNCv  aiNOt   100- 
1000  xc  —  jKrut  4%  4  ic4ac><  aiccivtat  $>ccTau» 
4N4t.<rca<  <mu  ■■•TCBrt4tNC(  4N4t.v((a.  oa  *• 
BONiroaiiM  rauiaftmr. 
4e-«oa  tai  oiv.    0 


4  a4Dtir4cou(Ner  tafcTaotceat  roa  tmi  viiu4l 
0I1^4V  gr   «xa|,tr-QC   4aw  ratauTNcr  or  a40>0- 
rarouriief  ittauLS  i.  mt  •4iMr  to4  -  looo  ac> 
MV'A.  4»  4  MMC"  acccivca.  laccTaua  4Nm.ticb, 
NOiM  iNT«a«faCNC'  4N4L«zra  0*  4^  NONiToafNa 

M  OIV.      0 


tlOMT    aCMNTl    '4JH    Thc    *Ut<l4«    OaiN    LI'Ca4Tu«l 

ON  T-d  alx^lcat.  4«rrcTt  or  Lirt  MaagiiT  t*»Tta«< 
40<«0t   101  OIV.    I* 


•aaoiooiOLOOT 

I    *4Vt 

acW4aex  on  no'i*  attaONSft  in  iwtmo  rn  coa 
INTcxfiTf   <-a4T  t"o%umt.     Ou«ST  or   <-«4r« 

tLieiTco  rLiiyir  4>:TivtTT  in  aoTM  (.^ii  at4rfe  ■•> 
4  •>4a«C'<£i  «..a4«  ••ao4uMC  aoo".     riNO  0C4»  4CTtv> 
|Tv  4ccoan«i  44  40  r«ic»  or  this  oCM4vioa. 

4O-«0I    0<T  OIV.     1* 


10   til 
COOINO 

»t  oariwM  iocNrirTi.«  ocvtcc  roa  STtT'a4Tic 
cooci  4<e  e'aT4tN  rvact  or  CM4NNCLt. 

•M  Olv.      S 


•MOIO   «l«i««C* 

vcav  Hi»t  racounev 

t4TCLLlT'    KINT|LL4riON   OOMOVCD    IN    Txr 
4Uao«4L    ll-i'.       0I'>4<4l     aN"    K44eh4L    V4a|4''IONS 

4ae   laseavti, 

4e-«oa  Ml  OIV.  f* 


•MOIO   TNMIONtMION 

4javtT  y  4401*^  4STaoNaaT. 
4a(4S  4N0  rxuirrui.  4ar4S. 

•0  Olv.    a 


4eioaMouCNcv  larcaatacacc 

4NTC«i«   K4OI4TI0N  a4TTta4l« 

CLCCTatNtiNcTir  4aMaaiNo  ••4rtai4«.s  ro> 
acouCTiON  "»•  440t'<-«aroucNcv  ixnartarNct. 
c<>NTax  or  «iaT(«pit   tin«.LOef  ••ruriONi  r»a- 
4ax3io>  L'/Ncocaa  lcns  4Nrc>Mt.  Hoan  4NTt~<i4. 
oritiN  »  N-JU.S  IN  THi  racMCL  Zonc. 
40-«oa  400  Olv.     0 


^otoaacautNcv  taccTaoteoar 
taccTaua  4N4kVtta« 

iac-iJ*4  4C<o«>4cc  ONOiMC  touiracNT  aa^Mtst 
aeaoNT. 

•Of    101  OIV.      0 


•■40IXO«IC4«.   <>0t40t 

44*10   '«T|M4TI'M   or   •UOIOLOOICai.    BOOIOr 

t»atCTti)  'VTNiNk  i<»j«jat. 

•I    !••  Olv.    W 


NOTis  raoOLt* 


4«40I0    MVtl 

lONOtaMcaie  *aoa4*4Tioti 

»TU0T   »    Thc    |'MI>S*Hca(  UTILI/INO  Ttn.   Itf 

coMf«r«iT  4e«rTC<  ucxni.aK. 

01    oil  OIV.      0 


»-M 


THt  crrtcTS  gr  imiiino  a40l4TiON  on  hkiun 
oa««Mii«.   iiDi»io'>4c  *aiiTrct|ON.  oosiatTatc  4Nc 
>*0IC4L  nONiToaiif,    JCVI^CS  4af  aaCMnTtu. 

>t  Taa  Div.  u 


4«4oioaaeTtcTiv«  40(NTt 

aaoTtcTl**  rao"   jLTa4»iouT  4*0  »-a40|4TiONi 
INTLJTNCt    "W    »UN^.f«^T   Ox   MIN   TH|c«NtUl    rrriCTS 
or    UI.Ta4»IXCT   LI*<T    ON    K4t.It.    (*IO(aN|t. 

oeaxu  u<n  waua. 

40-aoa  1*1  Olv.  I* 


•aaoioaaoTtcTivc  4«aNTt 

■lOONUCLlIC    4CI0t 

a40ioaNiTt£t|y»  tocNrii     tmc  irrtcTk  o»  oe- 


aXVMOU'O    r(4ST    *I;MMmCLIIC    4C|'I    on    k4a>4tt0 

wi>4v  ctu.^  IN  i|M«  cJLTuac. 

!•«  UIV.    I* 


•«4"J(T   CNOINCt 

tOL4a  aaouTioN 

rt4tlaiLt"  or  4  S'<i.4a  inc*Ov  ocvici.     otltCN 

4'a'  •earoax^ nei  c'»xtinC'<4T|(Ms  or  4  toc4a  aoacrfJ 

4I4eX4rT. 

40-aoa  MO  uiv.     1 


va4CTeaT  N4Tc«i4k« 
n4Ti«i44,  roaaiMO 

TCvin<*-«««T    ir   u-airacTuaiNC  xcrnoot  r'>a 
■"•••atT  xo'Zi.t  ixt'au  r^o"  4  >4TLai4k  cuN*otlD 
*aiici*4u.r  ar  ri'4<|i«  oiooairc.  TiT4Niir 

Nl  faint    t-T)    OOMIN    XlT*|gt. 
4(l-«0l    »••  mv.    IT 

I 

•firucLiNO 

Toaco  OOOItt 


t  iei»T4Neti 

aC4«uacaiNT 

T40  un%f   tdil4«t>  *0wrNba|4t.   NCTxOM  r*a 
u^lMS  a40ta  X4«i(  4>rtt  re  n«T4iN  iaaa«vt>(kT  or 

44I44    4«VI?. 

40-aei  101  biv.    a 


TION  aiNCTica 

4TTt>IU4TlaN 


•  i''.4L  ra«4rNCNr  <v  ?•«  Ta4Nt*eaT  or 

■  4DI4TI(Ml    TxtOwlM    tutat    or    ■t4Trai4L    4ITM 

ra»->j»xCT-->»*».nfxr  4xt<M>ri0N  CocrricUNXt. 
tl    TM  Olv.    M 


•atacTiON  aiNCTict 
CoaauoTioN 


4lN(ries  or  tm*   j4aK  aC4CTiex  or  rxt  CHLOalx* 
»v«ia>it<i  x|«TuMCi      »oa<UL  eONO«.4T|ON  Or  c>n.oai»«. 
Mvnajoex  x|>rua(t  4xo  aiNCTica  4iaO  xtCMWut'  Of 
a»4eTiON  IX  ri.4xt. 
40 ■ 001  ooi  OIV.    a 


a«K4CT|0N   aiKTiet 

rL4«t 

acacTiXN  aiNCTtet  in  rLAaisi     *\.At  •xixr4«4- 
Tixx  v(kar|T|(t  4X0  ttii*ta4tu*ft  ix  aaoavi  t«(- 
OiTKN  xiiriacii   r}x*4aitON  or  rL4Nct  *no'1«4T|> 
IX  •<rnax«axoN-xiT4>o«   j»id«  xiituart. 

-01   MO  Olv.     « 


■aXCTION  «|l«T|Ci 
TINi 

a4Qi4Tf)x  Ta4N«a)i«T  iau4Tiaa  in  puk^ 

40-401    TM  OIV.   20 


•OtMIN*  a«CHI<«( 
OaT|e4t    |N4Wt 

f  MINtr^tNO    4N4Lr1lt    4«(l    Olt|T4L    tiaUl.>T10N 

or  Txr  oaTi-4L  aii«»i4N  raiNT  ar4oca. 
•I    00*  Olv.    JO 


•accono I NATION  atacTiONS 
4ia 

TjaaucCXT    *0ijV«44T    L4TCk    alTH    MICtlUMC    WI40I- 

txTt  t\H  «  •')aou«  4.iar4Cc.     '•«  *«eccts  or  icniji- 

T|«X    4Nq    at>,>x«|x>T|ON     in    nor    4t«.       4ek00<'X4a|r 
CH4a4<>TCNIlT|C4   or    ltLt4   aiNO   vlt"  OtrLtC'tO 

4iLtaON.  *(.«*.  4ar   jTMcx  ucoxr4«T  csntxoi    tua- 
r4'€i  IX  VjXfatONlC  rLO*.     it'^ri  aariCLC*.  ut»a 
Ta«xH.4TMxi 

ae-aoa  *•«  oiv.    « 

aacceaeiao  aTtTta* 

4<i  4U.-t'KIu-tT4rt  DUIT4L  rrcoaoiNN  t'tTt*. 
CONtllTlxl   •»   4  tio-<N4xMFL    IxauT   tC4ai   tr'TCn, 
4x  4X4Lax-ti-ai«i'4t.  coxvtaTta.  axo  4  r4*ra 

T4*».    •UNCX. 

•  I    IM  Olv.    M 


•auNTav  vtHieut 

atT4tXIC    TCVTIkCa 

a4Nur4CT'M(     or    l.4*0(    LO**OCNl|rr    4IMn4' 

travjcToan  x«n».  o*   «T4u.ic  clctm  4<«  V4a^t 

C4*4ai.(    l»'     4X4V.L    VKO^    *4CK4<ltN<.. 

aio  Olv.  »* 


•aUNTav  vcMicLCt 

T4* 

4*»ao«t««ri  MLUTiON*  or  tmt  L4rca4i  arrioN  m 
~rxTav  vrxrcLtt  "xhino  cONtTaNT  4lT|tmic  ocioc. 
M  Olv.  la 


aa(n.ceToat 
tOL4a  ccu.« 

|4*uairT  ottraTrjTio.  in  4LLerco  L4vLa  or 
*NflT3fLCC»atc  ciNvKTras.     trurv  or  usinc  *oi.»- 

eavtT4CLIXC     iltlCX    TO    -Mat    aMOTuCLICTate    CON- 

viartat.     -I'ti.m  am  ii.fTaic»L  cx4a4tTt*l»T|c» 
or   tILICax  "MOiXLtCTaic  cONvrr'ia  aaTTLB'iri. 
M|«N  C4XCI!  I'^aarioxk  or  ML4a  rur-tr  ix  tn  icon 
*""TjrLtcTaic  cCLLt.     »X4*  rMOToCktCTaic  a4TTra 
arrLtCTOx*. 

41  OIV.     * 


iNroaciNO  N4Ttai4i.t 
uaaaiaca 

atti»OXt»XtxT    -»     1*0..     ST4IN<.Ltt    tTtt4..     4N0 

•  IcatL  C'«a)'.iu«  4LLJTS  aiT"  »«**x|at   ■Mis>4.at 
»f  OUiaf «    T  f.    *4ttr^<t    or   0»T«c»-   roa   OOM>I>'t 

T-*   iMita'at  4N0  xcraL. 
4e-«oa  i>«  OIV.  IT 


ikl4alLITT 

40INO    in4TC*l4bai 

<:J"a4af»'>N  or  ac*v,4CiNCNT  •OLICICt 
*a4i.  TMi<»a»  ia«i.iC4rio<t. 

M  DIV.  a* 


*fl).t40lllTV 

CLCCTaONie    fOUiailtNT 

■•jnthlt  'HLI4«>Lirv.  r4iLuar  4x0  raoaL'" 
luNx4a|(t.  LtTTta  acaoai  roa  nfCLNsca  i««>. 
*o-aoi  Mt  siv.    o 


aatraacToav  coaTiaot 

(LCCTNOOCaOtlTION 

tLtCTXX}»*o»IT»u   xtT4C'.Cra4>|(.    CO«*UttTC 
C04TtN««    »-)»    •NIr'CTI'Nl    or    (l««*..|Tt    XKal^ 
Vlf^L't    »'\»IX»T    0<|J4T|JX    4X0    ragtiON. 
4l>-40a    MX  DIV.     14 


■AM  -  ROC 


•aiooNuCLitc  aeiea 
■4eioaaeTtcTivc  4« 


INTt 


a4nio*NoneTiv«'  4btNisi     TMf  irricTt  or  ot- 
rOLWauri    «t4tT   4litONgCLtlC    4CI0   ON   k40'4TC0 
M^JX^^(  CttH    IN  TiatJt  cuLTuat. 
40-aOI    I4«  DIV.    I* 


*«IWtTl 

4t.UNINUa    4CkOTa 


riT  eHre<  4no  "xiiimt  rtti 
oao».jr. 
*e-«oa  aao  oiv.    1 


or  <i*  atruci  Ixn 


LI40ILITT 

INButTaiab  <ouia 


raonLLx  nunmo   }<c  •  acciaaiLlTv. 
ae-aoa  aaa  oiv.  t* 


.laolklTT    ICkCCTa4Nletl 

Ta4Narf4  rucri-<«>  in  N4T»«x4Tie4i.  tliNii4Tio» 

roa    arLl4XIL|TT   **C)IrTION. 

•o-4:t  it«  Olv,     0 


XvoiM  ta4C(ca«rr 

aaoouCTfON 


Ifixi   *aoaa4a  *>.4X. 
4e>»ot  aao  riv.  la 


tvout  «*4c(ca4rT 
t*4ec(a4rr  txaiNii 

atL4T|v»  Morigx  i-<  imc«In«  aM4lc  Or  aa*iT4c 
a'xTt^voua. 
40-aoa  M4  UIV.  la 


•^  tON4NM 

«iaa4T|0N 

4H0N4XT  rat  turxcirt  or  eviiNucat  or  »*v 

|0I•t^l^Ill<,«. 

140-401  too  UIV.  at 


1  %0N4T0at 

rtaaoNAONfTie  aaTtaiAia 


•0<iT|tx<««  y  rta>|44«NtTt  ix  4  a(»aN4NT 
[4vtTv    Tu    IxobCI    x4iNrT]tT4TIC    aOOfI   OT 
JW  H.l4TI'>-:, 

I   •!•  OIV.      • 


:t*l*4Tear  tvtTtx 
■OeCLt  )tlNut.4TI0Ntl 


t<«L04Tnx  or  •anau^iNfc  HC4r. 

4LUXIXOX    >tL0V.     q><t-<4G(,J    a|vtTt. 
40-401     IM  tllV.     IT 


trrtCT    9»    4ilTir|CI4L    4SINC  ON  NIVIT   kTvCNOT^- 
or    JJ»«    4I.'|X|NUX    •L4.0V    XIVtTS. 
40-«ei    IM  UIV.    M 


■IVtTt 

tMt4«  arattKt 

t-iC4a  arxtxxTHa  ^  ti-iiv-iicm->4l  rk4''  Miat 
aivtET*  4T  an.  -tt.   -no.  4no  -Mu  r. 
•Tl  DIV.    M 


•aOCKCT   C4t(t 

N4Tcai4t.t 

srattt  c'aaoJI'tai  caacalNC  or  »4l-xv  T|T4it|u* 

4LL0V.     laa.XI     4X0    tit-Ml    X4«4';IN|,    STtCt.. 
»l    tJT  UIV.    IT 


aoocMT  ckoauac  cm** 

N4INTCN4«ieC 

acxov4L  txQ  'V'l.acCNtNT  aaaeruuac  roa  HiaaLr 

CL^S-^at    l«V4   «J)$'    <0T0X. 

40-aoa  o«t  UIV.  aT 


OCICT  ruKt 

ectiM 

■iCvCLU*x'xT  or  4  xoDuc4a  afCH4XiC4t.  n>oia«*Brta 
roa  luiitn    'Mklk^  4ia<  xotalT  ru^ct. 
40-aoi  lai  DIV.  aa 


aocatT  tONiTtat 
H4a4aes 

C<4LU4T|->x   or   X4{4au4   4h0   ••CklXIN4kT    '<ctlfcr 
or  •aoTtcTivt  t>ui*«xT  rn<.  HtMTLixs  4tl4«   ioni- 
TlOx  ncvir'*. 

40-401  aot  oiv.  la 


•MOCatT    lONITtat 

tarcTv  ecviett 

CV4Lli4T|'VI|    gr    M4a4au»    44a   *arL|X|N4»V    PltlO* 

or  *a>)TecT|vc  t>uT*«xT  rok  mantlIx*  4Tl*«   igni- 
tion ofvirra. 
40-001  oo*  Olv.  la 


OCKCT  NOToa  NoaaLCt 

MTcai4t.» 

icvCLgaxTxT  ir  x4xiir^Tuaix«  xCTMOot  rfxi 
aotatT  no'zle   Ixt'art  rxo"  4  -•Ttai»L  c<»<*o»lo 
**Txci*4».L»  or  TiT4.iun  Difeoaier>   riT4Niu- 
NiTitx  4X-)  noaiN  '«irai.,t. 
ao-*oi  »**  OIV.  ar 


••OCKCT  NOToa  NoaakCt 
t(4Lt  itToaacati 

at"ov4c  «xr>  4C*L4CtNtNT  raeetuuac  rga  Hwatc 

CLOIJ*!    I**l   XOIS'    <0T0<l. 

40-aoa  0*1  OIV.  aT 


•ooeacT  aaroaa 

0a4NITC 


4  tTuuT  tr   TMC  goaLIIICt  or  >raOLTTic  >-a4*n|TC 

IX    aXaCT     ■«1T0«    4**LIC4TI0Nt. 
4B-40I     111  DIV.     14 


40V4XC*S     IX    x»»<tX«TIC4L    *«0«X4N»|Xt    T»C«— 

Niwx*  roa  ■^oxakCi  '1|>kxcxic4l  «»STtxs  »4vt 
aaxf   IT  rr4«iai.C  vo  cONtraucT  4  coaauTt*  'I'M.*- 

T?->x  XT  riXHCalctL  OTHavIoa  r>r  n>jx4x  blO^  aMOCaiT  aOTOat   IklOulO  raoacu.4i<Ti 

••  c-<r"U4L  4N4Lrai>  or  c>«"ie»L  coxtTiTurxTt  ouioce  aiitiLt*  imaracc  to  «uor4Cci 

or   xooo  X.   jiairat.  co«r^jTta. 

*o-aOI  OTa  UIV.    14  4rL44  r-i^ixt  t»»»lx  cooNTooax  acLiaaiL'Tv 

araoxT. 
^^  4o-«oi  aM  DIV.  la 

(•4OI4TI0O  lartcTt 

•oocacT  aoToat  iLiaufO  aaoacu.4«Ti 
T<4N«4.4T>gN  y  rjarixN  attcracH  on  atfikft  cr       acLiaoiLITv 
Ixvt»T|»4Ti'»xt  ir  T<i  crrrcT  or  aaoiiTioa  on  Tm» 

ia»Tlx4    4V>   CtaTalx   •hOTjMMITIVI    »»5TI»s.  4Tl4»   *a'>*OL«l'>X   COn.MNtNT   atLl40IL|TT    BUWIIN6 

*o-*oi  Ml  Olv.  1*  Ti"»  4M>  eixMNtxv  rti^jar. 

4O-a01  001  Olv.   la 

■44*itoo 


jaaoTCCTlM  eootaiNO* 

Jivier  LiTtaaT'iat  on  raoTtcTfvt  tTaucTi<aft 

4Nn    CONagxeXTl. 

I  TT*  UIV.  aa 


41  IMNuCLICC    4CI0a 

loaeoTM  •waiT4NCt« 

T44Ntk4TTaN    W    r  Mr  UN    k|t'4a(.H    ON    k|e<-n..C- 
.riXIC    4CfO    4t    4    aTIX<iL4T0a    or    4L'i4t    CkOVM. 
M  UIV.     14 


M-as 


•MoeatT  HOTOai  ilIOuIO  aaoacu.4NTi 

Vt*a4TtON 

4rL4t    xt.}    »UtT4IXtN    4N0    anOlTCN    VftMAVICN 

40-401  oa*  utv.  la 


•aocatT  aoToat  itokin  aMaCLLMTi 

C<>>OU«T|0N 

TI«N«.«'tJX     IT    tJ^tir    4kl|CLr    IXTITLtO 
••T44NtltXTa    IX    T'«    UIMxIXb   or    •ganCNt'.. 


ST»ieT|»i  TctriiM 


W  0I».     »7 


»  y*»  oi».  10 


»I'M.»T|l>>i   «'#ISTtTt«  •IktltOM    •. 
«»-*OI    M*  Ul¥.    II 


o^urri  Mo«ii*«  jrtitMtD  to  «eet»T  ur 

T»«e<l>M  n***   •«>   <CnlCi.t   tl"»   CALIMallo-    0*t> 
r«o«  t  ■•ti't'Tic   TvaitrtK  t*^  mtuoucto  »•♦" 
•  "."•••nci  t-hjacc  ^«e«  i.  aurre*  crwurtu*. 
>i    M*  Din.    M 


•w^*  "liili  MttL«  »»««rii«e  i»   M>io  4M)  >  OM 
)l   ■•<  DIv.   M 


■KC>«MIICM.   ■<MPC«*IU 

MTIXATtlt    U<D»«l>lfJ    r*IUI*L     T-.SIS    AW    H)»t. 

9^tvmt  ■^.tVtMtfrtts  o~  «  riNf  >h.t»  iun-. 
•I  M«  oiv.     1 


•T*  0I«.    IJ 


T4Ac<i-«^i  sini«.«riw«  sTuor  or  ^9*  m.iit>'M 
at*  ou.    » 


••MTTCVIIM 

HCAT  Ttuatrta 

<40|4nt   «4T  r**«sna  Ik  *«$eH«ia«,  i»iri|ii 
«*>«aa  0T»  ui».  i» 


•tUOCM  (MM 

eoM«4T  «w*«ciu.Miei 


'•''"irio'iow  or   FMC   oanAH  o«r*  thakvc* 
»»<Tt»  rua  >(>«*4rt-iicir>  ■■?>•  tmi  4S/4»t-*« 
•  4n4»  »i«v»tcL4><c»   «T.     40nc«nm. 
»0-«OI    TOT  OK.      * 


•itMCM  ttota 

MT4  mecctiiiM  fTiTca* 

"*3O|ric4Ti0«  0*   TMt  ««"*«  0414  ra4>.tr(> 

»T«Tl«    ru^    ^0'<^4rt4lLrt>    Tltt-    T»il    4H/4>t.«« 
•  4'I4«    lO««  »L1.4>1C'     JtT.       4Un(<«>U«. 

»»-««t   TOT  ei».      * 


C««CM   (MM 
■MIkC 

iwftSTi'itruo 

4«IP    Jir    O'ltP^vT. 
*(l-40l    10* 


"W    1*4  .S*0*T4*«.l     M4»CM    •40*« 


••C«TTC«|aM 

•MTMtlWT|e«L    MMk.**l« 


ti>i«u  e«T«TM.* 

•tl«»w«c»«>ir  IT  iao«.   $t«|i«a.»s  »Tiu..  AMI 
■•oul^n  » -r  ■•tV'ict  o»  oji'cni  mm  m4«i>-% 

TH»     wiwr^    ADO    -AfAl. 

IM  n|«.    t> 


•MTCUin   NCTMMt 
C««T«*L  trinas 

•  •■viAA-   'I  ..vM' «»T»  ro*   Twr    l<«)IM  0CrA«l 

ITtrilN    •ilT'l*,     A     IV>-A    P»0««A»    XSTta    WIMtC 
'"•     J<e     A»    •■*     U'CLt.ITt    COKTA"!.    »ACILIT». 


or. 


r*A<$ri4   I*     vsoHaiiWi  tHftli* 
•»f>l4. 

ul«.  <* 


«ftu.lTt  wraoMs 

••T4    ■«KtttlN«    IMTtMl 


l"«  »»0^4'i   nt»|-.<«j  4<n  »«|TTfs  riM   ihc  nx 

IWM    «4|C<    tLLOCAtt    TNI    >«»    •»»    i»lCtriCO    lOUlr- 
•«iT    <)»    Ol<«<%<|T    C  l>V|.t>ri   4T    T,<    MTtU-TTi 

T?<»  4wfc<  \fi  4f*>rc  t<Aemv.  «T4Tiai<s> 

•t    •*!  0I>.     M 


•K4TTt4tl|« 

■AOio  mttmt 

4  lUVtai'AL  INVtSTItATION  OT  SCATTdllwA  gr 
RAOIATIM  or  A«  A^TMITalC  tOlMri  «T  Clllft.AI< 
CTLI>IOC«. 

>l    M«  Ul«.      • 


•SCMLIC*C«  »XOTO«U»NT 

■  •<Tc«rcMi«Tc«s 

Tie    •N'Mi^a    3F    l«ASW<|llb    HAM    OCNSIIT    AM) 

licrT»ON  C7-KC«ra4rio«  is  ah  ie»il(n  «4i  •» 

»•«     •4»t    L'-'iTM.     «rit4lk     l«ITe«rf»u'<tTI«.. 

*e>*oa  it»  OIK.  75 


•sciCNTivic  DcwaacH 

MtT**CTt 


c>wtL4Tian  or  u^ruakltMCc  •umiM.k  i>«oi»f4. 

Il<y»    raOM    <'IC44C-<     «T    OtLL    AC»<»T»rE«» 

Cl-^AI.*, 

40-401     MO  ul>.     i3 


•»*TtLtlTf    laCTVOIMS 


»«    *-«.f»tl.    AA"!"    Ta.^   uata    o^ao    im    •lu. 
•»»0    4AK»    »T-«lt    "lA'A    F«o«    t|I    nimiaCMT    TT»f$    0» 
i    L'-<»L    ^••'A     IA»». 
4A-«ai    MT  0U>    12 


•MTCLklTt*    l4«TirKt«kl 
MTA   nMCCSfllW   «v«Tt<W 

■a'Vl»4t    »)    C>«»ecr     4.«4MtNT    rt.ei«4T|0M    »0" 

•rmrTijN  •iTwi>,  ct^'AiN  ><4i<<sr«. 

40-«0l    a*!  DIV.    >0 

•»«    or    C>»WTf    H   ««.COM)I-<C    kATtkklTC    rt»i- 
Tln-*   ID  C4*nsl4ia  Cio*ol<.4Trt. 
01    OM  UIV.    JO 


^»    LIN'*'.     I«rt**».ATl<M.    AHY    vilVtC*    OT    CM- 

•crTt"  ti'K^Tiois  c>M  ■>£  coovr'TtT  TO  iHffa 

<»-40l    <*1  UIV.    10 


•MTtLLlTtt     lAVTiriCtAkl 
lOtHTtriCATION 

cvwiT**  MoMx  >Tsr[>s  rn»  iKaTMic'riokS 

"^""•IStn    tl    4    »4T'n.|Tr     •*'T«0«». 
•It  Ul«.     11 


•MTClxlTtt    l4«TI*tCI*i.l 

iONe«n<caie  ••o»4^TieM 


MTtttlf.     Tu    i«TtuLl»t     lOmOWHCAtC    r«0«4»4- 

1%    tl*Ct    T1    THt    t"eCTt0«    •*C»A>'t$'«.     T>.t    r'0-\A.- 
HT*    •Oen'T.     T-«    ~»«C»     Mt\r,     TCLl"lT»»    «fj. 
»»".     AVTtOi.t.     aC^C)-.    T4ANW<ITTra>     COHTAO'      JMT. 
4'WI    4"4L»<It    0»    T«r  .«n,f^AI«IC     4«u    OTxC"    •»aalfr«. 
*0-«0I   «M  Ul».    U 


•KitNTiric  •CMAaCM 
CLCcTaomcf 

AovAiecT  »L-ei«i«i  rtCMHOLOAT  -  eLCCTitohic 

»0-«0t  ^TT  OK.      • 


•KItNTiric  ««(4aCM 

"MTtaiAlI 

TC'CNV     VCCIri:«TtQ,t    ANO    STaNOAHO*    r"«    A« 

■n.ATt«i«  TO  4tii»^actn  i.4»ik». 


••cicxTine  MTiLLtrtt 

MACON  LIOMTS 


')t<lr.>    ir    4H14-i     S*T(l.LtTt    OPTICAL    BIA'ON. 

M>«oa  aiv  Ola.    2 


•aCIClTTlrtc    it'CLLirtS 

Ilea 


1(<IV>    >«•    KKI4-I     .4TLI.LtTC    f»tICA4.   M.A'0*, 

M-aea  ai>  ui«.    a 


•ICCONOMT   («IMIO« 

auwAct  rao>caTtc« 

4  <Tju»  ir  (.^•r^icAk  ••«  awrncAt  CH**ACTt». 
l<Tic«  V  ('comoa**  t>irTiM  WHAcca. 
ao-aoa  OTa  oi«.     ( 


•aciiMic  (AKcs 

kw«  4«'«ic  acinic  («atu«(«c*Ts  or  ti«  NAotaoM 
(«r>tT. 
a».jM  til  bi«.    2 


xialtsii  anu  (yALjATiON  OT  sritxlc  CTi  ro* 

ON-»ITf     IHinCTIO-'    -    WlJJtCT    VfLA. 

ao-aoa  M«  ui*.    a 


•iCianiC  M««t 

acATTtaiin 

ilivCNvii*  jr  •An.riaM  aAvcs  'ao«  CAarw- 

OUA<C«    A«.1N-.     '.<    -I  UATwANTIC    Hult. 

»o-aoi   Ml  ol».     2 


«"teoNOi<Ti<n  rti,»% 
raoeiaaiM 

vaxfk*  'oa  a(*0'>|T|,«  SILICON  aas  ota-aikiur 
»r   ai  0^  AtTCaTtTA,.!.!"*  Su«STa4rCs  ot  vA'uuai 
or   isiTix,     rua«•r|a^   j»   OIO'V*   4N0  t«am<iito»i 
I"-   THtJt    'It-**. 
••••01    OTO  UIV.      t 


•««"itoNoufTi«ii|  riLM 

aA3IA'I0«    lAMAOC 

aA'-UMIN    Attl'TAXT    JCVICtl    UTlLlilMfc 
'■••^LIN*.    tt    8THC«   CO<«lMCT|lrt   »..iaio<«ia    t-    Tn|». 

rtL«  «ragcT'M(k. 

•0-aea  aia  oiv.    • 


•*c«icoN0ucro«  acvicca 

•>lo«i  TiarcaATiMC  acacaaCM 

«H£4afH    ANU    O'VtLnm'lT    0»    »I»M    Ttl»Y«4TuMr 

V'tcx^MCTi^  ocvtces.     4U0T  e»'NT4CT  4NC  oirri'- 

SfHl    «TlM|r<.       «A4S    Ta4.aiST0a!l     .|Tm    t*C(»T|0<ML 
CH4A4rTC«ltT|C». 

•I  tJa  01*.    • 


•aeaieoNoucToa  ocvica  j 

roota  caui»«cNT  " 

XvfL>i*-^>iT  3r  4<  erriciCNT  4i>o  WACTiraL 

»XI3    ITATt    (LCCTAICAl    rOalB    «alTC»l>l«    »TAt(H 

'"«  AatstNT-oAT  Aiacaarr. 
AO.«OI   0«a  oiv.      I 

•KMICONOUCTOa   0C»ICC* 
aaOAa  Durv.c>(aa 

»e"ICONTicToa  •»j*LC«IM   'tcMaiouci  awirM  %^w 
Mo<.iv  »■>•  e>reNni«i  r-t  fo»t»  nAi«ciM>  '•a'a- 
oiLi»»  or   ^'MicoN^Kroas  anta  uuo  as  atiM  tw*t, 
M>-aoa  MT  01 V.     a 


caaaita  t«jtCTlo«  tLCCTaokUviNCaciact.     mwr. 

aaATiON  or   Ii-vi   'avSTALS.      tumul   lajtcTiOa 

CLCcTaoLini'Kwotre  ANO  aTLATtc  torics.    «io(-«ar 

Itt-v  coMT^ivis.     t<K  riLTC  "aot  ov  vacuum 

Ta4Nt*oar. 

ao-aoa  or?  ok.  as 


•atMieoNOucToas 
aaoiATion  trrccra 

4>iN0T4Tt>>  ■iat,i>'M4rnT  ON  TMc  crricTt  nr 
a40t4Ti0N  vf  *tNi«;o«ucroa  Mvicis  4no  tC't- 
coNoxToat  raoN  jta  laaj  -  juiv  laaa. 
*a..a«i  !••  OIV.     T 


•MHieoNOucTeaa 

tllNU  MTSTM,* 

AOtraacT  or  roaciSN  acKA«c»>  octicTIOn  «r 
eiKOCATioN^  ON  CLC4v4*f  *uar4rrs  or 
tcicotnucr-Mf. 

»4  Oiv.  a* 


■f  Taoacd. 
II  •• 


naca 


aatnicowucTaa* 
ra  AiNiiToaa 

MiaH^acKicaCT  aiktcox  CMniec  TaANtiSTOMai 
(>IT4i|Ac  I'oaTH.  uirrutiOM.  srvict  r«Mi|rATiON- 

fTCHlN*.     LA«rtN«    4NU    CO^TACTINO    TCOMIaUf*. 

to-oo*  1*1  oiv.     • 


aMMCiKCa 

aCMLTV   -M  CMAtO   MOuCNCtS   TO   ruNCTION*    (mICm 
a*C    tMIVALCNT    1.1   thC   unit   OISAi    aw  Chain 

KOuCNctt  atLATCo  ri  tmc  •aeil  or  univalcncc  *re 
or  iTAat.iic<«st  or  a  cLAit  or  ruNCTiON*. 
*e  aoi  ia«  DIV.   IS 


4«rLtCATtON  or  rncoar  or  orriNAi.  r«occ<sca 
TO  ruNCT|<)N  Arrae>l'«AT|jN  Hiow.tH«. 

»•  OIV.     II 


■KM  -  lOL 


aaiNakt  CRTtTALa 
caoNiuN 


A«IAL    riri.0    trrCCT!!     IN    A    NAONtTICALLT    xaiVtO 

Tu»r. 
I    •?«  DIV.    fi 


aCDUCTIlN  or    TVtT   TINC    IN  LON   ratSSUne    SMOCIi 

s  Out  rt  A  LANiaa  aaU.  oouNUAaT  latc*. 
I   laa  OIV.     * 


•4vta 

TOHTaaooT«a«ica 


AIIAL    'I'.ijn    CrrtCrt    in    a    NAtNtTICALLT    rillVth 
C«    TUM. 

4-«ei  *T«  OIV.  n 


aaM  If!  a«¥Ca 

•«r<caic*i.  AiiM.rii« 

vj«caiCALLT  Cv4c.iAT|N«  fMaoaf  or  ••CASuacacNT 
>♦    »r«Ciric    SmuCa    l«ru(.iCS   St    »CCtLt    OMTras 
mi  TO  raf  I'iCNCT  •csponac  CHA»ACTtaisTics  0» 
'm    ACCCLratNCTCai    t  NAiTta   or   SclCNCC   Txrsis. 
4^aoi  ait  OIV.  JO 


•aMf4«  aA«ca 
'.ocirr 

TaAVCL    TfaCk    4N0    4NrLlTUDCS    OT    rMASlS    OCN- 
TCD    NT    THt    A*N4)IlL0    DCT0N4T||>N. 

I  oa*  oiv.  20 


aattucNTiai.  ANAkvaia 


OTTINAL    'MNOLINi.    SVSTCNS    >0*    r4V0aAact    64MCS. 

M  Oiv.  la 


mta 

CONTiNuei  raacTiM  t4r4NSiONS  roa  BtN0>l4i. 
a(Mqa4Tic  S'MOS  —  eoaruTea  rae«a4M>iN«  wmi  tmc 
caii»jT4TiON  or  %tjr-  tvracSsioNt  4at  Tatarro. 
*o..aei  aas  oiv.  is 


•acaiia 

WMMMTION 


la  aa«is 

'lacoaiTT 

I  riNiTi-otrrcatNCS  nhhOus  4a  arvLIco  T" 
ijrtasoNic  viKouv.  SHOci-LAvr*  cauAT|o««. 
4^aoi  ia«  Oiv.     • 


'4at.a 
^Tcartacaet 

1  THt  PN'MLC"  or  laana  contnoi   in  oiaiTM. 
I  •"NUNiCATi'MS  IS  srjniiD. 
<4-aoa  us  oiv.    s 


••iKtaca 


I  t  tTTC«IN« 


Taaaarca. 


tNtaa  INTCaNAi,  iouations  gr  aaoiATtvt 


•acavo  Aiwi.iri(aa 

wToatuLic  s(avo«ieM4NiaN* 

usf  or  i»oi»  c4sriN«s  roa  rvuio 

OCSION. 

ae-aoi  SI*  OIV.  a* 


rcAaiaiuiTT  or  (STAOkiSMiN*  an  crrccTivt 
idATTta  rao^aaaTn^  cotv^jNiCATiON  fath  act  oa  thc 

^STNCar. 

I  aTa  Oiv.    a 


•M  leatn 


Lirtc* 


I  I  a 


*SCA  cATra 

S(>4a4T|0N 

•••t«l«e"iTS    C:.j,CTtJ    TO    OtTroNIIM,    THt    t'rtCT 

or    aCHJCTtVi  ir     N.  ,«A|vlM    COhCrNTNATION    O*    THt 

rnaaATKV,    V  KX,.'     IN   V4r0«    C'^'^NtSSI^N    t'lu-S 

"^''ATiNa   ..  n'r-oicaio  ratSViat. 

AO-aoa  aai  blv.     « 


•KaiCONOUCTO*  ocvicta 
aaoiATioN  trrccra 

AINOTATr-l    aiBLtO^ArHV    ON    T«t    (rrtCTS    " 

•Ani4T|<>N   ■)<(  stwi'iajucroa  ocvicfs  4N0  sc» 

CNOXTOaS    rttM    Jtt    l«aj    -    JUIY    !*•«. 

•••aoi   io«  OIV.     T 


•aattLLiTts  i4aTirict*ci 
LOa  oaaiT  TaajccTMiis 


TAtCAIV, 
»»Tri.l.|Tl«. 

a«..«oa  ai« 


Sl^JHTI')-.    ,T>JCT    or    t'>A    ALTITi'm 


•MTCLLITtS    l4aTiriCT4t,l 

aaoaa  raaeaia* 

■"JLTt-'^'tLtlT'    A*<WiNT4T|'»-    ►»i.p.A^     (-%A»I 


•scaai.4N(i 

HVtMaULIC 

IW,    »I    Hl- 

ae-«0'   aT. 


•aca»L4<its 

TAAItN* 

trrr^Ts    I 

In-    \t    -i 
ae-aoi   a?< 


tXCLS 

'■■I*   'f<rs  or  AC"00»N4N|c  rncM  ccNTrnt 

^-*.    4t'<«<IO«    or    A    %rA*>kANC    HOOTL    NOV- 

^'itf  l<  ataOtAa  AAvtS. 

blv.      I 


•acNfcoNeucTftas 

tLtCTaicak  raortaTita 

■'isBcaetatNt  aA>iAT|0N  crrtcrt  in 
srHieoNrtuCT-ws. 
*o-«oa  lai  oiv.  2s 


•  ^IN    Tt^Ii    or    AFNQuTNAHIC    r|HB    CCNTAQk 
♦h»     X'IA'I'NI    or    4    4r4rt.4>C    NOCt    "OV- 
S»«.t  1     t«    rtJULAA    <4Vtt. 
DIv.       I 


ia-2s 


•atxieoNeueroas 

CLCCTaxuNi'tCKCNet 

»-40Srrt->A    <'At4»C<.      <INC-Su(.r|ati      HANrAMSr 
THIN  rii.a  cuccraoLo<iNc>ctNT  ertL  cont iau»Ai|0». 

CiaatLATIT,    ^ClaCN    (LtCTaOLU"fN|.SCtNCl     A'D    AtlL- 

cavjTALLlrti.   >«la.«.r  naicNTfu  riL"  STAotrat. 
vA»o4  otr->\'T|ji(  "ocrs*. 
ae-aoi  aao  oiv.    a 


aauvMCCMant  aaa 

A  cearrNvriON  scmtnc  ro*  tmi  coaTaok  *r  a 
CmCnical  aa-KtsS   ts  ratsCNTtO.      TMt  caiTCafA 
Aat  tnat  THt  aaocrsJ  output  clOS«.l»  Ar«io»i«ATr 
Tmi  aaoctst  |>*UT  ancN  Tnt  LATTra   it  a  *T»r  anc 
That  TNtat  at  »3  trtAOT-sTATf  caaoa. 
•I    T««  Oiv.    so 


•«tTS 

NOLTMCNWa   ALLOVa 

iNTtaiN  atagar  a-a  HOkraoCNu*  s^cT  nou.In 
raoaaANi   rt^r  data  roa  NOLvaocNUM  •  o.sa 

TITaNIU". 

ao^aoi  laT  OIV.  IT 


Nctra 
aracaaca 

STuov  or  sTacs<  JisTaiaurioNS  in  tm*  vtcinitt 
0  oiseeNrtN>iiTics>  such  as  molcs  aac  aaoTcxca. 

IN    A    "LASTir    auAT». 

Sl«  OIV.     14 


«aMi»  »k4Tca 

raacTuMt  (HccNaNieai 

•aiTTLr  raaCTuac  paorA««T|OM  |n  aioc  anii. 
riATts. 

*«  OiV.    IT 


aSMfat 

NOTION 

acaoal  tt   a  ic-*l'aaa  jn  Th(  xruaoeTNanlr 
TNCoav  Asso'iATiD  aith  SMir  MOTION  IN  aavra. 
laa         UIV.  )i 


aaNoea  (MCCMaaiuai 

ANACTSla 

THT  sTNurruai  ir  saaoca  raoNTs  in  Aa««N  ano 


a*i .  enn 


T-a;  HraoTMCais  or  a  actalliku  siLiCirico 
.^ara's  c-w   la  o'scuasco.     aussiAN  souMcr. 
la  oiv.     2 


••I 


atS£A«CHtS    ON    HVjaO&CN    OVCavOLTASt    ON    HtTAtllC 

aiN«.t   carsTALSi      CAONIJN. 

M-aoi  eaa  oiv.  2S 


aaiNSLt  caraTaLa 

CAaaiocs 

A    STUUT    AND   aCASjatNCNT    Or    TK   CLASTICITT   or 

siNv.'  cavsTAL  SILICON  caaaioc. 
ao-aoa  iia  oiv.   it 


•aiNtci  carsTALa 

earsTAL  kATTICC  ecrccTs 

T-ltOatTICAL    AMH    eCfaiaCNTAL     INVClTlkATIONS 

or  aaoaTH  ano  ocro^aATioN  raocrsscs  la  nAXNtsiua. 
4LUNIN4TL  t«iN(.i.  »N  auac  4N0  4LLlca  earsTat 
roa-as, 

*e-aoi  aie  oiv.    a 


aaiNOLC  caraTAca 
cavaraL  araueTuac 

aaortaTiri  gr  Tir4Niva<  CAaaaiec  cavsTac*. 
ae-aoi   iia  oiv.   la 


•aiN«c(  caraTAka 

HtAT   or   ACTIvaTIOM 

T'«I    ACTIVATION    CaCatlCS    FOa    r|,AST|C    FL^a 

•r  ALUMIMiM,   corrra  and  GOlo  as  a  ruaacTIO*-  or 

TMt    aATt    "W    NttAL    aCNOVAC. 

a»-aoi  »•*  DIV.  IT 


aaiMOLC  carsTAka 

M|Nca*LS 

STNTHtvK  ano  1-4  vccTaa  or  1.0a  saouu^cai.. 
*e>aoa  OM  DIV.    • 


■  IN 

aaOTtCTI'Vl    raoN    JLTaAVIOLtT    ANO    ■-•AUIaTIONI 
INrtJtaiet   or    SUNLr>-<T    0«   shin   ThicanCSSI    rr«tcTS 
or    UkTAAVlXtT    LI"*-*!    ON    SCALCS.     C»IOCa«IS. 

Drain  ANO  v.'o*. 

lai  OIV.  I* 


■  IN 
A*SONrTI«N 

•tacUTANtOUS    AaSMTTION    or    CIA    LAMCLLCP    COM- 

roiiN3»  THa^iiH  «u"Aa  ^xiN.     TMt  trrtcTs  or  this 
TaoricAL  4VT|cH0«.i'«a&ic  awnt  on  ock.Ivia«  or 
saraT  anu  orvtcOMHeaT  or  aiLIAaiA.      in  vivo 
STUQics  or  TMC  oiSTcNcE  or  a  acscavoia  f 

MUMAM  ACaaTTN  ANO  ITS  CArACITT. 
M  DIV.   ] 


TMC  MTTOTMtSIS  or  A  ACTALLIZtU  SILtCirttO 

TM's  coa*  IS  oiscusMO.     aussiAN  sounc'. 

M  OIV.      2 


aai .  CON  coHTouNos 
>  iioca 


aAoiATieN  crrccTa 

■firrcaCNTiAL  errtCTi  or   satCIFIc  ANTIsraa  O 
TMt  atjecTi">N  or  «u.o«c.ic  ant  •(.Noacmc  'kin 
•aArT<  av  tiaLCTHaiu.*   i-iaaAOIATn  "let. 
•»-aei  aai  oiv.    la 


TaAaMTLaMTATION 

A    aCaOAT    AMICM    INOICATCS    THAT    SKIa    WlA'TS    If- 
Ouct    A    Moar    vl60aou$   ANJ   "0"t   aADIO-atSI$TANT 
StfOVn-J£T    VtSPONAC    TmA,    BO    OISSUCIATtb    C'LLS. 

^n-^Ot  aaa  oiv.   la 


aaociOLoav 

NuckCaa  aaaraat 


cavsTAL  srauCT'aiC  v  stoa  ostainco  uNora 
:tNo|T|oN«  or  laooM  tj  jao.noo  AT"OsrMC»cs 

lff>    TtMataATuNCS    rajM    liOO    To    laoO    Cl     TaA»»(.4T|ON 

rj»tI«N  nSi.4a"a, 

I  T>a  OIV.   14 


t>ci4c  tNo  rsTCMJcoticAi  trrtcTS  or  ir>r4.t«a 
attaca. 
ao>aOa  0*«  OIV.   J2 


afti  .  CONC  MkaaTica 

4eN«NicaL  aMTtarica 

T4ANS1.4TI0N  •»  rMtiaa  atsCAacm  cvaMXTlON 

Oa«ANO«tt.lCON    rjANtO    aLASTtet. 

1  saa  OIV.  la 


aai  .«C« 

CklaTltN 

NJCkCATiON  gr  sikvta  on  sooium  CHkoaior 
asraATt. 

1  •••  OIV.     4 


.ariM 

ocaivATtiN  or  APMHiiiaATiNa  auk'NON|Ak«  roa 
•CTION    l-rv    IS   4Tj0tCU. 

I    IM  DIV.    12 


asoeiuN  eoNTouNBa 
CMkONioca 

wjCLCATitN  gr  vikvta  on  sooium  cHkoaior 
sunsTaATt. 
*»*«0l  •••  DIV.     a 


•aoika 

NjaMAL  •atssuaf  jistmiBution  i«Asuata«»Ts 

uNoca  aiiilo  AHCtk^  ]rraAT|N«  in  sano  ano  ioam 
AAf  AcasaTTi. 
«e-aoi  aoa  oiv*  a* 


aaoika 

aTaaikitariM 

L4«0a4T')«a    440    riCLO    INVtSTICATIONS    a|TM 

auic<iiMt  AA  A  sTAaikUAa  or  atri  riNC'-«««i>«o 
SOIL  roa  r4.:a«tae»  HOuTtS. 
ao<«M  Ma  oiv.  » 


aSKKkC  earsraca 


NAaaoa  rtvC-klNC  rAaAHA«a«T|c  atsaNAa<r  a*- 

TION   «»»cTauN    la   SlaOLl   Ca*SlAL   CAtC|TC. 

1  las  OIV.  as 


M-ar 


aaOLAA    ATNOS*HCaC 

TNcaNak  aaoiATiM 


laTcarka^TAav  its  ajkC   IN  aAulATivt  k'^sats. 
AO-aoa  e«i  OIV.    a 


\ 


RA 


HU.    *••*«    l<MCtTtt4TIO«, 


LM   Ci 


oa  TMt  iktimmi 


•MltTIW 


IWIM 
91    CO*  OK.    M 


■•»4«t    IU«««lkL*<«Ct    «V«TtKt 
MTttXITIt    IMTtVICIU.! 

rwtc  *-Mi««  or  TiacmM  ime*!  aiH  iNT*oouere 

fT»Tf«.      r«»o«   «»»#«*«   *ac   ««Of   »0«   »Ck»l«TtNT 
M  01*.   M 


l«Tt*»«.«'«TMT  »M  aokt   IN  *«lUTI«t  k<*Mlt. 
•I  01*.      * 


•»    4.    ■.    ^«(M<TT, 

•I  vw  •!«•    a 


»«acc**Ttii*  ML*4  rtMtti  ■cvK*  or  tht  ••■« 
•r  *.  0.  ««i|WiTT. 

M  0I«.     » 


paOTtCTi-M  raoo  jltkmIOlit  mo  <-«Mit>TI«ai 
iWkJroet.  9»  «uNi.t4<T  a.  wtn  t«ic«<«»ii  »»ncT« 

m    UkT«*«t9vXt   kt^f   OM   ICALClt    ('IOCOmU. 

0(*NS   MM    «*U«. 

<••«••   1*1  0I«.    I* 


*lMlon 

WOUOATIOtl 

t    TMCawTiCM.    <r«T   4*   tM   T**<mCNt    ««UMI 
LlTC^CO   •VOIja   CO^SISTI-i*   0»    •    >ni«0«C«tav«    »kUIO 

ov  T-ai  iA«i  jcksi^'  out  or  HiaMTK  te<.i>ai  t»uo« 
•I  Ml  oiv.  n 


i>w  noeMTt 

»l.l»«    TISTIM* 

QklOMT  rr%r  •co.t*  j*  w.*c«  aaiNT   n*  icc   ii 
II  *  lai  ri«co  *r  'j*r  CMiMC»iLLt  aMiiToa*. 
t*  on.  u 


ATTITUM   CIllTOtk   STtTCM 

sraCC    C**1IA.I   '><TBOL    ITSTrX  UMO   OT 

co««o«*uT«  >»>|<M  <»«iiT*c  riii»n. 

•I    TIT  Dl«*    II 


%fmutn  V  racWiT  naeoHQOl  u^  ir*ci 

■V>t4T|««. 


C«HMIie4T|0»    trSTIHt 

■4010  eoiMv«ic4Tion  tT»no« 

IITfMir'a   t*»'>*   '•(.•    ir4C(    CO»<U«IC*TI0»   1T1> 
Tea   COMOMI-M    TH(    'tiWTIONS   Or    C0«<4Nn.    •••■•(.. 
•4IM(    04?*  f     4NU    t'>IC>«>O^U*TI0M    ON    0«C    T»^>«4T 
•  411)    LIW. 

>l     IM  Ot¥.       0 


•troCf    tlWI*»r««T4i,   CO>0ITIOM« 
lUCTaOHMMCTIC    t*1t» 


P4efC04rr 

«TT|TUOC   C9<ITaak   «T«TCIW 

*aort<<T|'i  iir  'u,|rTIC4t.l.'  rai.4«UCI>  HWi 
ro«  •TTif.iT  CawTaji.  nr  »»4CI  vYhIclK. 
»*  114  ui«.  la 


»o»»cteo«>T 

•artcaict  4  eoa»oa«aTi 

•«'Mat<«  acroa't     c(kk  (OUILU4Tioii  4n>>  4«ti. 
C(LL  •t«t.at«i.  TtCMiiJuii  roa  vC0NO4a<  k4'Tiairt> 
•I   Mm  oi«.     T 


PaeceaaTT 

•  laLI0«*4*«|t« 

Viaanat,"  a«*e«r  or  acacvtcf  coaroaarioa 
■r»iaT»  r<ni,i«i«o  SvMiM  jaauaar-iwac"  |»»J. 
*l  •!«•    It 


raeteaarT 
cifviaowtMTac  Tt(T« 

aCt.l4d'l.lT«    «a<t«44a    (MVI 

•I  ua  oiv.  M 


aT4(.  noTfao  4»« 


ICI4I.   rMCTtO 


■  •MfMCMaTICac) 


r(4»i«fLirv  3r  4  Mka*  ixaov  ocoiei.     D(tlc<i 
4aa  acargav^aec  e'"»l"C'iaT|0M  or  4  t«i>«  aoairce 
4taca4rT. 
f  m  «M  ei«.    I 


t<JW4aT 

a4ni4Tiea. 
•  I  ooo 


rac«CiT  a.a«LIO«f   u«  tract 

oi«.    a 


•••kto  aacaCT  ■aamo.— to 

MT«<MTIOM* 


OCTOMaTfOM  MMarioa  dT  SOtlF 
-••I    111  Dl«>    10 


MMTCU.Jir'O. 


•KMaMlCM.  aaormm 


atenaaicu.  r«orcartt»  or  solIj  rao«ixi.4aTt. 
ii  at*  OIV.  10 


aa*Lio  ooeacT  aaavcuxrt 
»lKO«».*»Tt«irr 

«IVOU.tiTic  r»i«taTitl  or  MlIo  raortt tawTi 
vn  aaotLLWit  aiHocas,     riTaaaic  »•«*•  »a»r«aTif» 
OtfWfK*.   -m  *»(>iric   <oi.uat  ««  ratjs***. 
trarfa4T«*4«   4*0  Tt<e.     w*r*r   Of'uawaTioa  tastir 
ranacaTK*  >r  cotKTMT   traaia  atrct. 
IM  ei«.    II 


►4ei    rvlOHT 

4rT|TuM  eo^taoL  (vstim 

^••CC    rt'Sukt    '}<Tao>.    lTtTCI>l   USCO   OT 

ci«<<>H4uT«  'yjaiia  MoiTak  ri.iv''. 
T(T  0I«.    U 


Pact  rvfOHT 
•ettiTirie 


«"^ie»Tfoa  or  T-«t<ia»  or  o»*!«44.  raocc'iu 
TO  rjNcrios  4r»ao<lviJN  raeairat. 
ao-aoa  ao*  oi«.  if 


rteirieaTioNt 
»v.4tTiet 

ocrtaw  v(ciriC4Tia^  aae  iT*«04aM  rna  4i« 
•rL»Ti«ia  »o  aci<«>v4ccn  •i.4STie<. 
•o-aoa  aa«  oiv.  i* 


•atcraa  iviiiau  •  ukTsaviauTi 

4a|a«« 

oiiioctt'ioa  coi<tr«Ntt  c0Mju«*Tt  4cib«  or 

4«ll^|aC*     «c'***4-H4*r'«Tvt4MlN(  ■     rf  T  «-N4»TNVt.  4HlaC 

ro«  jv  4«<o«»t|0N  t^rraa  ■•■  oo«  cTH4N0L->4T(a 
tOkuTiOMi  wwkrt  cjarnto  aiTt.  rQrcMTisnrTaie 
a»*»oati»aT4. 

101  DID.     a 


a4N  ai^Taarcs   laTO   txC  COV>0».     TaaMM  4T|i 
or  ajviiaa  «aTICk*. 
4».i«M  an  Bl«.   la 


a«    atrtetaua  4M4(.*atM 


•aP4Ct  aaoMi 

KKvriric  ataa4aeH 

a4a  •i.<<cva4Ttf   I  <re  (•«  Cetrok. 
or  ajtsi4<i  taTiCL'. 
4(>>aoa  aT«  D|«.   u 


Ta*iaL4Tie» 


a4'iior«(ou(iKr   trtri4ua  4a4i.T<fa  roa  vttuat 
0l«»k4»  or   (aVLlT'ioc   •ao  racoi*aCT  or  aaO'O- 
ra*ao(NCT  siiaakS  l<  tm(   ioo  -  looo  ac  •*••€  • 
u^f*.  40  •  t(4ae'«  -icrtirca  tacrraua  4iut.«ica. 
•oiic   l<aT(a*ta<«'   aiULflfa  o*   t%  aoaiToataa 
taiJia^ar. 

M  ei«.    0 


•LI*  aran  awvtic* 

aCTMaua  or  aae>*.4riiu  4aai  ocawiuk4t  !••  kl«4n 
■t4a«  roa  H4asa|Oiio«  jr  ni«M-*a«.>ja( 
iar<>4>wT|na. 

>i  oaa  oi«.  IS 


aa*Li«  avan  i 


••raica 

cavtroL  L4rTieta 

4  ceu.rcTI9«  or  r**cas  on  orvtkOmiNtt   la 
aatia  OTan  rwrii's. 

oi¥.     a 


L.I0  rran  aHTaiM 

MtciMaiea 


truoict  l<i  ik£rr4(iN  rcax  ocvtcts.   Mtf  «T4Tt 
•ovicts.   4VI  »La«^*  ta  rx  aieaoa4»t  4*0  orTiC4t. 

■••ION*. 

OIV.      • 


•ar4et  Mav«iu.4act  tTtna* 
04T4  aawfttINO  tvtTtas 

e3a*Lin  ocacatrTioiu  aao  orfa4riaa  lavrauc- 
TiaN*  roa  «  coixC'Tion  jr  raoa**>M  uitti  r»a 
rooiTi»fL»  t|i«aT|rfi«ia  aoJicTO  rtTtctco  i-  t^acc. 
rr  OIV.  M 


•aracc  tua«ctLL4aci  avanna 
laaoat 


r^toairr  icavf  IM  or  UTtLLtri  vcxiCL't  4T 
lwt<tOU4(.  5T4TI0N»  II  rafifaTrr.     rut  lo^ST 
raioaiTT  vc  mclC   h  Ka*^!^  »«coaoia«  to  aa- 
a4*ne«caT  r»^  «  ••rauTn  TaokC"    thui  kc-uCINC 
CaWktCT   Tf«t  gr  atac   Tiar  oa  rHaaacovia. 

aoa  OIV.  10 


aanioracouCNCT  ItCTxoKort  rua  vlMtai. 
Dl»»v.aT  or  taTLirnc  mu  rafo^fxC'  or  aaOTorac* 
Oiirae*  »|o>»(.»   la  T*  racoucarv  aaaoi   lOO- 
lowo  ■<  —    iKr.a.  at  •  tcaacM  afccivta.  t«tCTav« 
a"t»L»«a.   aoiia.   INTtartatatr   aaak'tca.   oa  as 
a>Mirnai4a  '«>l»a'ar. 
ao-aot  aai  oi>.    o 


a  aaoioracouCarr  irtcTaouort  roa  Ti«  viiwat, 
OlovkaT  or   »<avIT'«>€   aao  rotOfK'  or  B40>0- 
rarojrucr   tiiNaLl   Ii  ♦"€  aan*'    loo  -   lOOO  ac. 
uwra.  at  a  icaaex  Kfllvra.  trtcvaun  aaaiTit*. 
aniK   i<iTra«fat.<c'   aaat'iea  oa  at  aeaiToataa 

10iJI».ifNT, 

M  OIV.      0 


•aoLio  tTan  awraiea 
CaiMIW 


a  4TUDV  v  ux'TalCa^  4md  rwvticat.  CM4**CTtr> 
liTica  or  vrco«M*T  tairriaia  ou*r4C(i. 
H  oiv.     0 


a*«NCt<».rkUiO  "viaaics  Or  aoeiM  la  iL'tatO 
riCLa«. 

•I  aaa  oiv.    • 


■cn.KTi«« 

4a  4a4LV'lc  tiltiriOM  TO  n«  toiMB  rats***! 


aaP4Ct  luavcikLaact  frtrtaa 
•la*  leoa^/rtaii 


44  orftnt   It  ortcaiaCO  41  4  luaruaiaT   To  T 

ataowT  r>i>:Tioa  »aja  cjarvTt*   taruT  raac'ia* 
oaT«  aaoc'tviaa.     '•ikCt'oac  ». 
*o-aoa  aio  OIV.  ao 


Pact  tu«v«it.L4Nei  avaTCHt 

•4Tcu.in  a«Taoaai 

tv^t'tt-.   afLtt»0<e   lll-iv  ro*  tmc   laoa  auc- 
araTaTiON  eoa^uafaTiOa  raooaaao. 
»•  OIV.   >0 


jTiLiT»  »T*Tea  r4<i<Maa  krtciricaTiaa«  »oa 
»"»et   ttjaytfLLaae'   l»«Taa   ita'flLl't   MTa-aati. 
aa4Tta   Taar   cOaTax.   IT    ("Tcip   "uo  aa. 
ao-aoa  aoa  uiv.   >o 


I  i^uT  ratcaiaa  oara  roa  trarr  *oavClu.'MC( 
M  OIV.    12 


•avciCH  T«4M«aiMioa 

riTe^  otaeaiai«4TiOM 


(■TaacTiON  or  airca  raon  tmt  Taac<«4. 
lae  OIV.     i 


•OTanON 

0'«  THL  aoTioa  or  4  liouio  la  4  tTMCaoi'-ai. 
C4vtrT  or  a  raccKtlac  41010  a«rr. 
*«  Oiv.     a 


'Lieiao  root* 
TTLtrMoac  k.i>«a 


*rLiei  aiu  ,;ai-a»i>«  iobl  roa  TfLCrMUMC  caotr 
r-i4  I    i/rii  acfatcH.  uctua.  aao  acvu."r«tMT. 
M  oiv.  aa 


aSTaiNLCta  attti. 
eaetr 

•  aae^aa-*  04tio<«9  To  aiaiurt  tmc  crrtrT  or 
eaee"  a>ai  T'<t  aa4*<lTjnt  or  carr»  attutTia'  vaor 
ITTajv  a<n  tvTf«a»TnHT  LOao  ar*i,KaTion  »t 


aao  aoa  r  u>  to  to.eoe  MOuao. 

I    eOT  OIV.    IT 


••Taiik^M  arcck 

Mt4T  Tacaracat 

4  •aot.aa'*  to  orvCLor  mikm  tTataoTn  aao  raac- 
Tuat  'ou»Harto  la  traii».ctt  tTrfkS  ot  a(4«'t  or 
t»aaia-i.r>irto  Ta.'aVoaiuTioat. 
at  a>«  OIV.   IT 


••TaiaLiaa  artcv. 
■CLoa 

o*Ta  oa  TMf  ^rH4atC4<.  raercaTitS  or  rMtloa 
4an  ocaitTasct   mloi  or  itaov  tTalH.tM  tT(Ci.i 

T»"t    41»«. 

40-a«l    MT  OIV.    IT 


aaraaa 

laraaaco  aaeuTioa 

a  TMcoat*lC4L  "OJCL  jr  tmc   iara4ato  tTTLLaa 
•4C()aou«io  04SiO  oa  a  OkaCaaoPT  oiraaroca'iea 
or   jTtLuaa  oaTa  roa  Txt   vltlOLr   aao  ac»a.»«i- 
raaacn  aci|o«t. 

ao-aoa  laa  oiv.    a 


•«■; 


laccaaaicai 

I  -<aaaCTt'>iria«  r«4eTir«ct  or  aoTC»  Ttaftu 
I  i"ta»  o»  ooo-tcaift  STftLS  a»  CLicTa-a 
ra^ro«a4*M*, 

1  aoa  oiv.  IT 


I  a4CTua(  aaakvait  niaoaaa  raocCDuatt  rr*  T~t 

rail  ruac  --  tart  rtiiat^aias  nroi»a  or  tT'it 
STf^Tuat,^. 

ao  OIV.  IT 


Kia 


t-«  atc^talfi  or  tTaaM«TM(aiNk  la  auorraato 
va  iijjtT   looo  Tvar  h-h   tTML. 
aO^OI   TO*  OIV.    IT 


mac  tt»4MaiON 

I    HraaAk  fira^itl')*  04Ta  oa  Ta  vo-aio  *uot> 
»-rf*   STtCL*    4M>  alC0.4.JT    tTlFL. 

ai  im  OIV.  IT 


*aT4TitTie*L  aaatraia 

T-«  c«ac>TaTioNa  or  ocaa  (ouaatt  la  Tar 
aaaL'tit  or  vaaiaact  roa  caotsrc  CL4»tlF|' 4Tioas 
aat   Ta«uL4Tto. 

at  **•  OIV.   |»    - 


•aT4TitTieM.  4ai*kTtia 

COKTMOL    avtTiat 

ccaT4|a  •aoocfaa  or   tMC  tmcobt  or  »TaTtaT|C*L 
i.ta(4ait4Tioa  aao  its  aratlCaTiOM. 
M*  OIV.   It 


aSTca^ltcorie  oia»i^v  srtTtaa 
ka  tOutai«MT 


*Toa  n  ■ 

nf  <mr>tm* 

'  JOTto  coaroNCaTt  or  aartaifL   la  tToiu«c. 
attiLTt  or  sToaiao  |«  orc«.4i*.  tMCO.  tTa*'oa*o 
taf^«ouK  kHO  cowTajcLto  HU«in|TT  «aaCHOu*C. 
a  fT«  OIV.  It 


•aTaTisTieak  4ii*kTais 
aiLiTT 


4  STuo*  la  raoaaaiLltTIC   i>#oaatTlOH 
raoctsaia*  irin. 

10*  OIV.  SO 


•8T4T|tTie4L  OiaTOIOUTIOai* 

Ciarouas  4ao  srvCaakUCO  DISTaiouTioat  aavc 
acta  niK'isco  la  r-*  raaacaoaa  or  coaTaatoaa 

DTtTOIOUTIOat. 

40-««i  aia  OIV.  ta 


4  eM4«4CTCoii4Tioa  or  Ti«  oroNCMTiat. 
DttraiouTtoa  it  t^oJito. 

M  OIV.    I* 


•OToa  i«(  oatTcaica 
'taitka 

tlivca-tiae   «ce>«4af  oaTTcar   IMVttTloaTloa, 
a4(  il40Ioa  aooiTIo~t  T"   tILvCa  rtaTC.     tlL<ta 
I  tiCLf  <l»c  irr'CTi  o,  iraraCi'T  aau  crctt  Lire. 
NT  a*s^tyi  asu  «0M  coNCCarraTioat  on  ctclt 

m'fVt*    aNO    -1    |<01UT|0N    tT'JOtCt    0»-    TMt 

Tivi  rtaTt. 

OIV.     T    . 


a«T« 


!»•  To^o  toaruU'*  aaoaaaa  otrruv.  roa  Tx  tT*- 
TiSTicaL  •axfttiaa  or  ^ivaaiaTr  oaTa  ritios 
caatttCB  la  >oi.a*  conaoiMaTft  oa  aeic  rora, 
*e-«OI   TIT  UIV.    so 


•aTaTisTieti,  eianiouTio 


aer  Taac'S  or  thi  aoicfaTaak  T  oistbioktion. 
ae-a«a  STS  oiv.   It 


•ataTitTicai,  ruMCTiea* 


THC    MtlMttTiet   or   n4T4    Ta4airoaa4TtaN. 

*o-aei  aas  OIV.  IS 


•aT4TitTic*L  runcTioNa 
coMPuna  kofic 

e<roakaT|44,  (aao^  a«uNOS  roa  riN|T(  traTt 

C«aa«Lt. 

ao-aea  so*  oiv.   is 


•aT4TitTiC4i.  ruNCTioat 
a«i«.|i«4«  tvtTcat 

CtaT4|a  •aooktat  ir   tat   TafoaT  or   tiaritTlcai. 
Lia(4aii4Tioti  aao  iTt  4m.ieaT|0N. 

•0  OIV.    IS 


•aTaTitTietk  raociaacs 

auacaieak  acTxooa  4ao  raoeuuNta 

0I«CNiTt   OTaaaic   raoi^aaaaiaa. 
ao-aoa  aoi  oiv.   is 


•aTaTitneti,  aaoccaaca 
TaarrieasiLiTv 

e 

r-t  roM<aa  Tcaucarv   la  Taarrie  oitTairuTioa 
M  cJNe«a>«!'<  alTM  aiOTLt  roa  oar-iav  n.oa  or 
'•arric  oa  thi   i<^i«iTt  uiar. 
ao>aoa  aoe  oiv.   is 


••ntt 

c 


T4a(  e4i«aa   sTnaatt   Tuar    it  a  otvirc 
kOLC   or   Taaiwi  riCTuaet   la  vfklOLC  Lia^T 
SToaiao  THCa  •«  aa  ii.tcrai''  caaafic   la  a 
^ffTOIc   On  a  arTac  aatr   Ta»r   aaica  caa  ot 
OUT  oa  coaaaao  4T  mioh  t*rcu. 
)i  ooo  OIV.     a 


aaroatfc  Tuaca 
tkfiiTaoN  oTTiea 

4TaON  oiatcT-vita  tiooacc  tu«cs  act«t."TiON 
•  •♦iJvtaiaT  lavCtTlMTioN.     CLfCTaoN  orTi'ai. 
Oep    »a.    C0a"Lt4   N't-**.    4>0   ta"»i.t    C0atTa<'CT10»  , 

•I  *0T  OIV.    a 


attaa  'I 


aarac 
ai 


ai  »c 


aarac  \i 


STaf tt  coaaostON  caacaiNO  or  aat-av  T|vaN|ur 
aLLOr.    i«a.M|   aaO  |}b-mi   a4a4atH%  tTUk. 
ae>aoi  aar  oiv.   it 


'  ■«  otsioa  or  a  rtrci^rMTtie*!.  cartaiaraT  4Mf> 
XVttoa^aT  or  TMT  carta|araT4c  aaTt**4t.a 

<  SlCtt    T>«    tCCalCt    0lt*L4T. 

I  TM  OIV.  aa 


RA-IDB 

aoTacatca 

cemoaioa 

TC<T|ao  or  4buN|  «^  aLLt/T  aLaTCf  roa  tTNCM 

coaajoioa  SitCC'TtaiLlTT  raoa  a(.oaiau«  ai.i  0' 
aivTT   tatU-lva  aaooKrn  »r  oua  raiviaQ  tmt 
aivTTO   laTo  t-Nl  riarc. 
40-aoa  1*1  biv.   IT 


MTRtttCt 

H(4T  TacaraCMT 

CrrtCI    0»    HatTC"    tT«4ttMTtN|N«   ON  MtCwaNICH. 

ranatoTito  or  4LW'I  «"  -LLOr  aaat. 

•o-aoa  iTa        OIV.  IT 


aaraeaus 

jaiNTt 

T-ir  ULTI'>4Tt  4au  TltkD  STaCNOTM  Or  auNTL 

aivtT<  i)«iv»<  laT"  tfiM%  THicaaCttcs  or 
TfTa-dua   »llO»   OM'ir  ar4(  otTcr^iaco. 
ao-aoi  aa*  BIV.  IT 


a*T«tsaiS 

a4Ti«a4Tie4L  4a4(.vaia 

a  coaraaitea  i«  ratKaTtc  or  tmc  Taiua'TlcaiLT 
aan  t'rtai-^aTaLL*   x»t-<"iafo  ratoucacitl  aao 
l»ao  oiVLa-cataT  tiart  roa   t»T  aoaaaL  ao«C 
viaaarioNO  or   SMaLLla  toaCMIcai   fiCLLS. 
ae-aoi  ooa  oiv.  as 


a  ocataaLltaTioa  it  p^rtcaTrr  or  Tat  oaLTaari 
STattt  ruNCTioa   la  coaTiaiiua  •cCMaalct. 

4o-aoa  aia  oiv.  n 


•araiTea  roaaiaa 
aciMiaua  4llot« 

a  coar<«itOa  or   thc   srafaeTHt  aao  aiuurTio 
la  T-tTCKarto  raoo'icca  or  tracTcxia^  a  202a 
atuaiaua  'jTaotlON  V4aijut  aaooati  vMca  i" 
oirreatai  T^arta  roolTloat. 
SI    110  OIV.    IT 


rrritT  or  sTac'Cx  oTaalSHTCaiaO 
rae*c«Tico  or  aco"! «u"  atLOv  aart. 
40-aoa   ITt  OIV.    IT 


ON    atCH4k|C4L 


OTacTCM  roaaiaa 
earoaCNics 

eavewai*  tTat.Tc-<  rowaiac  or  aocWT  NO^oa 
C4tCti    IaT»»I«  acao^T. 

*«-«oi  rra  oiv.  2* 


afTaanaic  *i*  cOHNaaa 
aieaTiON  ivtvcaa 


Ta4TiaK  4ia  'owaau  CONTaei  tTtTca  laaski. 
I  aao  Div.     s 


MXTta.'  -taa  |T«aTatM«RC  CMtaTt  ia*s-t*a« 
t«inia3  arT'oaoLOtlcai.  r4a4NtTra». 
*»'<«i  oat  OIV.    2 


••Ta4  '^trwtac 
ivtit 


aaiivtit 

itTtoa»a. 
aa  '*C4».Lt  c 
oa  1)0  aa. 

a»>Ml  aaa 


a*TavKTu*4c  aHetxa 
cn.iaeaiC4L  ■oeica 

euatTi'-  <«)  *L'tTic  XM«viar  ur  cTLia«ric 
SMTkL^  uv«c<  nvaaoie  lo«0«  aatrc  oa  tata«> 

C»ITt»I4. 

•o-aoa  1*0  liiv.  22 


•STaucTjaai.  oncu.* 
arMiaet 

a  covaartOa  t<  raritaTio  or  J^K.  TntoarTicaLtv 
aa-  circait'aTaLL'   Jt»t<an«o  raiotxaciis  aat, 
2f«o  nitri.»»t«t«i  klart  ro*  tmt  ,oa«aL  ao-l 
vtaaarioNO   or  t~aLL»  tt^afkicai.   smclls. 
4n-aoi  *•«  UIV.  n 


aaraucTuaaL  SHcu.a 
raraaat.  iractMa 

aoLVtit   ir   OT«KTi<atS  uaot*  l040  aao  'ao- 
Olor  ttioaai,   TCaacaaroat  oltTaiauTloat  aT 
CLfva'to  rfwcaaT'Mtt. 

01   aoa  UIV.    IT 


•«oTon.«<Tic  aaac'tii  or  T.«aa44.  STatsaca 
la  a>TCHto  OHCkLS  4  10  ae4«t. 
at  Tia  OIV.  as 


Ttoa<a.>iIC4t.  raaaacTCat  aar  OaTa  aaf  au. 
cat.LT  eiaaiac"  ro*  tTaaTOornLaic  Lfveit  oaaco amucTt^wi 

ecrucTiaa 


OIV. 


Ovaacrt   la  aav-caaTlcaL  raooaaaaiaa  Trc>»' 
.0  roa  ro'^Lt"  a|oc«t"ICaL  «TtTta«  aavt 
IT  r»a«|a».C   'O  CaitTauCT   a  coaruTia  .lauLa- 
•J  or  Bio»ar«ic«L  BfMavtO*   or  Mjaas  bLO^ 
I  Htaicai.   aaaL'tit  or  CMCaicac  COatTiTuraTt 

H.OOO    «»    OlalT'L    CONTUTIB. 

^1  *T4  OIV.   la 


.4T|*« 


,    (MTtlXMVt 
liaitTUW  CUCT 


T-ar  acaoLTS  or  4  itujt  or  orrLCCTioNS  or 
art^iKCu  coacaCTT  r|,oo4  tL4at  at  coaciaN* 
MavlcaaiL<'T  cam-iioa. 

>i  aoe  OIV.  i« 


aaTaucTuata 
■evicoa 

tivitt   LtTtaarait  on  raoTtcTivt   ITaucT'OicS 
aan  coaauacaTS. 
01    TTO 


blv.   n 


I  svaac't   la  aaT>«eaaTlcaL  **o«aaaaiNa  ttcn. 

<yt%  roa  'O-^LC  «IO£Hf"icaL   OrlTtas  aa-t 

IT  rra«|BLC   '0  coajTBuCT   a  coaruTta  «|auL«- 
TlM  or  8|0<;H(alc«L   jraavlOB   or   nuaaa  bcO^O 
0*  I  HraUaL   aaacvait  or  cacalcaL  CONtTiTuraTl 

I  LOOO    a»     JI.ITaL    CONTUTCa. 

I  *Ta  OIV.    la 


**U*aT|TUT|*N    BCaCTIONt 

TMioav 


aOLieuLaa  ONai^ac  TxaoaT  or  aa«4NaW.TMklC 
co^ayani,     uaatTtroTio.  acacTioat  or 
Taie4aaoa»LX<Mt  <'CHa«Nio". 
aai  oiv.    a 


ML- TBI 
rmoaiecs 


TMc*«i»«ie  -vn^itLi.     rtcio  "Tire  tNCOkv  c«»- 
•I  •*!  ui«.     • 


(Mac<  i«eM4Mic*i 

•  I'riK  •»   %  "^TM^o  or  CH4ii*(Tr*i}rict. 
•  Ma  ■>!».     « 


»»-01     M*  0|y.     IS 


Cc«sriciTv 

»    '"lJ<£»ie4t.    "*Jj«.l    IS   l;(»tL'*CO   aaMO    0<»   Oil- 
LOr.mM.1  ,n«Ji|»t,^    t.TrKKTIOS    OUKINh   'Tacss 
••^ie»»l-««.    •"!£•.    X^'tlWS    TM»    ••KLtStI'- 

e»N4<io«  ■!»   Ki  ■«'r«t4  ■•««TiC"L4m.»  w*ih'  »iti.» 

»l    til  Ul««    IT 


•TUT  eoNSTHueTioN  i*tfCHake«T> 


pr»r»«4><r>     THt    1  rf-nx-NCl  or  uwjiuii  k»«oi«"- 
4«ice«  «"«j  Tii^-iii^-t  on  rcwoMtNCl  jui/w"'^, 
»I»^T  i<iMf<slgNS  4i  4   ,a>MC(  o»  l»«o«  In  mtiiu. 

•I    ATT  Ulv.    24 


•TCtT  (OUlnVNT    llLirT^OWICSI 
»«(.MII«TIM 

4<    l«W>vtn    CO*   r4(»jC«CT    MCl»   »ai.MI«<Till. 
•A-MI    kT*  ul>.      • 


•TMIT4LUM 

■CCMMIICtC 


•TICS 


••uartec  4«(4 


■•L4rivrirHCi  iHti  'W  PMTjinwiaMitc  r(4rMi(«  gr 

■mil  ^^ 


niTc-  tc<isiri«>rf  or  iicr«4CTi«<T  kctm,*  mi.  k». 
T4.    I.    tart  ^o^.j^i   4LLJT.     t'rrtT  or   (oa'tsb  •r. 
OWTID*.  5rnss-<'Liir   rt"rt«»»uiif <   4««(  vtm 
tirr  iH  \.st~n<>0f^tj»i  ■rcM*i<ic4i.  km»i>>«  or 

■M    t^n    «U-0.1T|    4LLJ». 
»0-«0«    Ml  Dt«.    IT 


•  T4NT4tJ"    4Ci.0vt 

Tt**-**!.  I  ■••ml  I  on 

'-<•*«,  'a>4<tst><  n«i«  Ok  T*  vo-aio  «c<Ot> 

4-»»*    JTl»t.     4M)    ■'ICO-J.JT    STtri. 
»»-«9l    !•»  0l«.    IT 


•t«»T   r4ClL|T|Ct 

etiTairuMt.  riikot 

»L»»>*'L    4«    «   'C^irirjaM.   *CCtLt**T««. 

40-40I     T»T  in.     » 


>Tt«T  rtcuiTtet 
t>fvt*eN«irr4«.  Tt»T» 

444t»tfc»4.  xtr-oj  or  i«4Lu4T|«s  THj  MC'rcotr 
or  cwi<un-m:i<T4c  »CiT  c'<4«iif«s  rg  r.«*«4c  iftr 
iNrijr^. 

01   ao*  OIT.   M 


IRTiri 

T<»iHt.4Tta«i  nr  rjariwi  MUtrcx  o«  *c»'*tic 
cowweTiriTf  <ir  4  «Hiro  ■uinii««  ktMraci. 


|V*L    <IT1 

oction 


•T4»4 

rwooixTion 


•1««M«k    IIMIA.4TI0M 

C)U4TitN^  or  M^rioni  jr  4  M4r  iitk  ti< 

k4Tt<*|.    Vm*4C(    T-^-MLwr     |II»U«.4T(0    INCLU'|k« 

T'«  trrtc'J  ir  v«44  nira»«4Ti(>«  4NB  >cT4'oaT 

IW*Tt4. 

»0-«OI    IM  Dl«.    IJ 


T<r  ««e-<i4im  ■»  ravi  or  T«e  wuvtrtu  "r  »  to 
i»  It  (T  ••iLLi'.-i  «<i  (iiiiNniN«.     uitcuskio-'  or        rTi^aMat.  i>isi«,4Tion 

l«KnT«|4«..rcOnONTC     l-«ICtS    Or    4uTa>4T|C    >  |I«S  l.*"l«MTli 

or    >nTVCit«4t.    ««CHt>cs. 

<0-«M  •••  piv.  M  HC4T  •4«aitK  ct4'<4CTt,aikTict  >it  vaaiou*  Th(». 


•■»••'*»   *<r   fmm   4t<t<*C"  l»  To  rawiuc  t»»t».      •T»n.0««i  tutct 

T»4L    Wi.r.40    410    1MVI14I.    4«»ICl€»    U4j    T" 

»Tw>»  THt»«  j»ia4T|n4i   CH4a4>-«r«ttT|cs  »*4» 
»«*^»"«"rTf<  aiTM  rw4a(o  rooo.     tMa^L  ■«• 
»»i.o*^>it  a'Xriac'^Hr  »j«  iivtvtuuac  4ID  4iiQ 
§••'  l»4t.   *!•   r„a    «r«cl4(.   8aar4rr. 

•■  •!•  oi«.  r* 


•••i.to'1041   jr   T'^coiif  or  orTi>i4i.  r«occ«MS 
TO  »j*tT|'Vi  4rrao>l<4r|jN  raofLCxt. 
It  •*•  oiv.   11 


••TwvraT  ic*TiTau.o«i«M>Ti 
i>MT<«HaTie*i 


«    CXL'C'IOi.   or    '4rC4t   Ok   "rvtLOr<«kTS    IS 
$XI3    »T4T»    rMTlt'l. 

n  ai».    t 


»»Ta»<nu 

l«au*T«ia<.  «tOiCI>« 

«4N|T4«T    4W    |.«>J1T«I*4.   mtCICiiC   (MINCrall) 

n  Div.   I* 


•TUTH 

MTMOLOar 

iC'aT4t.  L'tio«s  i<  *4is  tirosrj  to  «m  »<• 
»ao   <40«  ir   >-44T«   j«  2io«   MO  OH   MO  a40«   C» 
r4»f  •<(ur«iisi   <«mT4ons  Tao  tx  ttoct  Tint,  aoar 
irrtCT|«i    TH4'»    <.*4tS    It  mocxiso   LlSION*. 

*o>«ei  aro  oi«.  1* 


"at     IN^IA.tTIiri    «4T(.4I4L>    IMTtarOtCO    at    k4>II«4Tr« 

••Tates  aLJoinw  «Li.O»  taTrj  aku  UTauii's* 

'•'Tt'ieO    •I»-4    4«.'J'<l<W    >«.LOT    •IVtTJ, 

*o>«oa  laa  oi«.  i* 


•Tt«»"au  jomiiia 
Nteatk  4u.0Tt 

r4Tiv*  (.iri  j«T4  n((.K«irtn  Hi,  iroT  4ir'  rutiON 
aCLi  or  n-jn  »Ic»tL  "aif   4ii,nT. 

*e-«a«  i*«  Di«.  IT 


aTi«aaat.  aaoiaTioa 


T*  aotr  jr  n'l'^'KlTT   in  T>%«<<ab  aaOTaTiw 

D4«4V. 

M>-«oi  aaa  DU.  M 


MteaaMiNiaTuaitaTTon  icucTaoNieo 

»*ltetlflO$  •»    THC   Sic"**  rnwratsci   O*    tnt 
««»r  •ica-VLCCTairiict  rM0<w<4i>.     r«(M><T  aH> 
»'i»u»f  •«i'v-,»4«j  4-"  jrvtLoriiitNTj  a«  tmi  n>»t  i« 

■I'^TCLfCTT-XICl. 

M  01*.    a 


la 
T«ai<i|M 

«    rO^C»»<4    O-l    TMf     «C4$Ullr«r..T    4NO    t«<l.U4T|ll>( 
or    fttm-    t-r^    UNni*4:i||t<CI>tNT.     a4SHtN<-,T0N 

u»l*«aiIT».   arwii.   imi. 
*o-«ai   i»«  010.  i» 


•TiLCMtTca  tTtTcna 

aaoa*  st4Ti<ms 

riN4L  T''>a«T  a-<  r.«  *ovtNT  rau«aa«. 
»0-aOI    lOT  on.      » 


•TtU«CTt*|lM   '>4Ta 
tt«U.«TtON 

eJ>»uTr»  o»ia*«i<u   M$T«utTtei,i  roa   inr 
SIxuLtTcu  T*LrnfT«r  04T4  HNCX'ION  raoMnn 

l«T»TL"<. 

ao>«o«  i«a  oi«.  M 


•TCkC>(TtaiNa  raaNtniTTtKt 

ricxail'Vjrs  roa   «r-«tMON|/t««  rukSC-CUor- 
"nCiJL4TtU    T»U><tTa»    4ac    OltCUIKtu. 

laa  oi«.    a 


•TILtTtat  STfTcna 

ia*uT-auT*vT  ocviecs 

«   »tLL»»'^a<tT'<  AOaa'TCM  <j«itT  roa  Tt» 
oatMOTf   >»'«ru«c'^  ■»U4tt. 
»•-•«»    IM  OIV. 


ilaTix  iCLCCTaaMicai 

T«eHH|»»»  wnm   tfacmo^lzINC  r-jcM-CUC- 

"'0'H^4Tto    T»i,txeT«f    4»t    DISCUSMu. 

laa  oi«.    a 


••TIfTNCTK    aiMM* 

iTnTHctit  locMitTari 

T«4>Mk4Tfo>i  or  r4TrMTtn  au«$i4<i  atuaa'H  on 
»»"«T-«ti»  f  Tp<a'«jir«»^c  iai4ii-<c  auaaia. 
»l  •••  01*.     a 


•ratu* 

tT4T|ST|C*L   OltTatauTION* 

Nfa    T4%r»   <l»    T<    NO'tCCNTaak.    T    OltThiat'TION. 

n  biv.  IS 


•TCLCVKION  Btiri.aT  <TtTtns 

<i>^ln»4»  4rf !<•  H(  CjaaccTiO".     comacioa 
or  i.l*«4«   >rtTo«rT;<s  or   thj   tv   raacr   %% 

T»?4TtO. 

as^oi  M4  ui».     a 


•nUVItlON   q|Vk*T    «T»TIIIt 
VltlON 

rja«  rra^crTiOH  m  »iufi,  •ir«i«i     tFrrcTt 
or  ac«OLuTitN  u(«r4j4TiM  4N0  tTiato  Ok  r''mr 

T-^Cl-OtU*. 

M>-40l    as*  01*.'  M 


•TiMsoa  AHakT*ia 

«  '>e'«<4LiiaTi^  i»  fHicMNTrr  or  ti*  e>LTa4>>t 

»T»ri»   rusC^IOil    !•!   C'HiTlkUu*   •rC"4i>ICS. 
*»-a0t  III  01*.   »» 


aTMcaaat.  a40t4T|ON 
UNBcaaaTta 

TeUaHfUlIO"!    -W    TMt    T0I4».    Tm,a«4t,    a40t4kT 

t"a'a4»  cxiTTto  «T  4<  iiMjt*a4Ttr  i4ri.ooik«  aiai. 
«»-aOI    Ml  01*.    M 


•T»«a«*t.  iTaciict 
"^Tat  r«.aTC« 

•t»OLT»  ■»  a  THCMCTicat.  4Nr  iircait<tjr'4k 
INvriTir.4TiiM  jr   T.»ta»4..   tTatssCt  raonutf   Ik 
Twin  "iTac   •L*rc»  »»  Tf4rck4Turc  laaoitkT*. 
*e-a«i  Ma  01*.  IT 


•Ti«a«tokie  co*i«caTfa« 
iLtCTvie  C'jaaCNTt 

CJMCkT    XNSIT'    l.tk|r4T|0kS    Ik    4    TMCkMIOklC 
t*«»€rTtx.       0»Cltl.»TI1k»    Ik    (i»lr    VOLTaiC.    0«T- 

nrr   ^OLTate   aku  ciawsT  o»ta  4  rioc  *4kM   or 
o"'*'!"**  CiOiTc^iii  aiiH  4  crsTuk  »4*oa  'aiooc. 
M>-«oi  asa  01*.  t% 


•Ti«*«iaNie  ciNvcaTtas 
"•TcaiaLt 

t»rtcr<  -w  *».ni  coiux  ok  tmc  xcenakfcac 
'•oktaTin  ir   »mr    'art^iaLS  i)%Tu   Ik  TM(B>|OkIC 
tir«i»  co««»aTta». 

»a  OIK.     T 


atvtaarH  jk  xa'c-iiaLo  w»o<r5»t»  4ko  O'victs 

•»L4Tfo    XI   'NCkiT    Cl<Vt-<tIOk.       5u^ac0kuo>-T0al. 
CL»eT«oeH»  •tc4l.   CX/trTCaf.    TH»r..0CLtC1«I'    4kC 
Tira^IOklC    ■•4Tcai4Li.       iOLIO    <T4Tt    CkObT    COk- 
^•TC"*.      T.<amo..|;  raiTTta  kaTLkUcs, 
•B-aoi  asi  Ulv.     a 


•TM(a«iokie  e9k*taTta» 

NCaaTivc  aciitTaaec  ciacuiTt 

a^TrTUH-riLktO    T-<t»"IOk|e    COkvCaTt*. 

I  «e«  oi».     a 


•TaikLCU  aiaai.aact 
MtiaM 

rcasuiLir*  ar  a  tncaa  ckiarT  cicvlct.     ocsir* 
Mk  kraruk^^^i,  c'^»ine<aT|Ok«  r*  a  toiaa  »eatr»u 
aia««rT. 

M  Ul».      I 


•tuacaraiak  «*aMtTiw 

"CatuacMKiiT 

«4'-.NCriC     T0T4L     I  .TCkSITT    MTafuaCktkTk    Ik    Txr 

oa»<t  »a»«-n. 

aO-«0«  MT  Dl».   2 


*-M 


aTMtaklONie  (ktttlON 

caTHoect  KucTaok  tumsi 

T<lk-»lL-«  aCTlv«rQii   ■icrkacTr'ar    luasTaan 

Ca»k|waTI'>'va<   fyik     '1  i'<-KI*SIO*i-''l.N*IT»    ca'nOUCS. 
a'Tt»«To««-«  imT44»t  con.<ik«1|n.A  4rrt4Mio  To 
"«»c   Okcf   «   WCTW^44T  crrccT  0*  THCakiokir 
[kiisiok  or  sTsTc*  tiuoicn. 
•I  a«i  01*.    a 


an«««ioMic  tktMion 
«aT(«iat.i 

•tKakCH  Ok   '•4UH|4La>   raOcrtMt  4k0  or*lcit 

arLaTto  to  '<<I4»  CintxSlOk.     lun*cOMM>'Toas. 

tl.r':Ta«eHr'«iC4L    C'>N/t»T4a»,    THCakOCLlCTair    4k0 
Tir«'<tnklC    ■•4Tta|«L4.        »OCI0    <T4Tt    CkCkkT    COk- 

*raTiaa.      T.^aaioklc  fkiTTia  'aTiaiaLS. 
•I  a«i  01*.    a 


>Ti«a<aeCLCeTatetTT 
"a Tea I act 

•tVaacH  M  k4TiL<t4k.>f  Mocrtus  4>«  o'»ici!> 
arLaTTo  to  '«••*  CMvcaaioN,     furckcoMNKToat. 
t«.rcTaoe>«""cac  c'^itrTcat.    TxranotLieTkl'   4«e 
THTatiOkie   -'tTtaMLl.      »01IC   5T«Tt   CkrakT  cOk- 
v^«Tfat.     THca«iokic  rkiTTta  •artaiact. 
•I  aji  01*.    a 


aTMtaaaCLicTaieiTT 
traeteaaTT 

i-«»TT.  L4av>a4Ta4f.Tr^t  HiaM.Ttk^aaT<«( 
THra^ocufT^ie  a(<««aT04  roa  u*f  at  a  t»4'i 
i^wTCLl  r^»»»  tor"v». 
ao^aot  OTi  01*.     T 


•Ti«aaaPl.atTtct 

tTNTNCtlt    ICHCaltTaTI 

•atraatTi^  Tt^kkortatric  4kr  TMca«o»t'Tika 
•*4T-attlnT«i«T  <c<Iit  r«o"  rMAtrkOklTaitK 
c>a.oaioc  Tkikiai   «i<tTiruTiok  or  *M(kTt.>  •kanoi'Ti 
tT«o»T.  oa  oikCTKrrLakiHo  aaouMi  roa  CLtcaicai 
arruieaTiOk. 
ao-aoi   MM  oiv.   la 


•TNCaaetCTTlk*  acaiTlCi 
t*nTHCtl»  le^aitTMTi 

•atraaaTtok  TMr««)^4tT|c  ako  Tt^kaotCT laa 
'*«T-ac»HT>kT  ac^KS  r«o"  r»«0<»~Ok|Tan.i' 
c>«.oaioe   TafktKi   ^iMiTiroflOk  or  ri^kTL.   rktkOiT. 
CTMoiT,  Ok  -<|a(rH*L4kiko  wouTti  roa  CLtC'aicat 

4»^ir4T|0-«. 

a»-aoi  M«  UK.   i« 


•TMiN  rii.i««  itToaaac  ocviccti 
H«Ni#acTuaika  aCTMOot 

>L4ka«  |kTeaa4''ijk  or  TH|k  rii,*  ruacTimML 

CiaejIT  ukt't. 

a»-aoi  tat  01*.    t 


an  I  raaiua 

pcaieac  aaabraia 

XTtaatNtTiok  or  rau  aho  tot4l  TiTaki.w  cof. 

"T'NTt     Ik    TI->COkIIJ"     Jiail0r.TiT4k|<iM    COM-0>-e4Tt . 

ao-aei  aaT  oiv.     • 


t 


•11 


af  I  'aaiuM  atxer* 
(acta 

»  •aft.aa-'  oiti'tico  Tj  kt«ju»f  thc  OTfT  or 
arc*  4ku  TIC  ■«vilfunt   or  caT*  actULTik'  rko» 
iTr43T  ano   tkTtaktTTCNT  LOan  4rrLlC4T|0k  at 
ao  r  aku  »^  r  vr  to  jj.aon  HOtwt. 
A-aoi  oar  oiv.  |T 


•T  I  aktUH  au.OTt 

flak  aacttuac  aticaacM 

•«  lk*»tT|»aTiOk  or   THt  trri   t  or  oTkarjc 
'•«»»»€»  j"Ok  THT   'vat.LUHGIcaL  rao^aTi'i  or 

aoN   4kn  ▼T^akrjH   i«$c   4LL0Tt. 
'  »-a«l   ait  OIV.    IT 


aT  1  aaiun  aLLOrt 
tti% 

T-«r  ULTtkaTf  4<W  TICtO  ST«tN«T«  or  Hoor 

jI»CTt  OHivk  ikTo  v4aiju$  THicrkCSttt  or 

1  tT4NIUk    4LL0T    1Hr(T    aCkC    OtTf»k|ktO. 
I    Ma  OIV.    IT 


aT;  1  aaiuM  e< 
4>a«l0Ct 

•aortaTi'j  or  Tir4kiu«  C4aairt  caTtTak*. 
~~l   lia  01*.   la 


•THIN  riLkt  (tToaAac  ocvieui 

•NOTOtlU^Mt 

4  •4iWTo-orT|>   4rra<aTut  roa  thc  OTkavlc 
tTi*jf  or  rr»aoi«44k€Tic   tukracr  ruH4ikt. 

*o-a«i  m  ui*.  n 


•TMfk  riLM*  itToatac  ocvtcui 
MLaa  ccu.t 


L4a«(.4ar4i     TH'k-riLHf 

ctLt  4aaa»  'MvttTTiaTio^. 
>i  aaa  oi«. 


caoklUH  tULriDC  tocar 


aTHKOTaoPic  aoeaiT  aaortLUMTt 
aaNuracTuaiat  acTMOOt 

THnoTao«K  •a'>^i.L4..TS  akn  UkIT  ortaaTiOkt. 
"*kir4CToai>««  ktTHO)s  ujikt  srLCcrio  hiw< 
tkra-,»  ttLLKiO  ai'krs  aiTM  to/*e  rutt  acc"0t 
H»'>a4ri««.    »HH  4kj  -ooa. 
»o-aoi  T*T  eiv.   10 


•Tint  ikTcavak  eowNTvat 
fact  tuai«iu.aNcr  tTtraat 

COkTuTta  raooatxHikk  roa   saTfLLITt  rvt'TIOk 
COi»UTaT|os<   4T   »"iciric   tihi    ikckCtHTt  »rTia 
4'OijltiTiOk  a*   TH'    uvtxaL   »T4Ttok»   Ik  4  ««acr Ikfe 
kCT.'jka, 
4»>aot  Ma  01*.  to 


•T|k(  ixTtavaL  eouartat 
Taacataa 

•kfoaiTT  sCHvl'loi  or  taTtLLiri  vtniCLrt  aT 
iNOfviouai.  <T4tI0•'^  IS  rarstkTfc.     thi  LOktST 
•ai'jkiTT  vC'MCkC   It  tcavicm  tccoaoika  to  aa- 
•aktCktkT  r«o«  a   ••t«ut«  TaakC."   Tngt  acruc|N« 
coarulCT  Tix  i>r  ((aL  tihc  oa  rHaaatovia, 
Ml  uiv.  M 


•Tiact 

eaaao  vcMickt* 

a>i  c*a«.jtTtuk  or  tatciat  ovtatlic  TikC* 
"OukTto  >>N  -aata  vfHicLCS  to  nrTiaatkc  Twr 
carasiLitT  ir  riars  or  ikCacasrr  wtt  to 
l"kkjvt   •■<»i.tu  v»'<ieul  koeitiTv   IN  suaaarTic 
Traaaik  a<«  CkviaokiCkT. 
»B-aOI  Ml  01*.   II 


•Tissue   CULTVNC 

aanioraoncTi*'  aacaisi     tht  irrccTt  or  ot> 
r-Kyxtai/ro  rtasT  aiaONucLtlc  acin  on  aao'aTCC 

H.ik4,   ctu.S    Ik    TI«SJt    CJtTukf. 

ae-aoi  laa  oiv.  la 


Tiw-  nu 


ro»  taccirf 
aB.Hioi  Ml 


•TaakSroaNaTioaa  laaTHcnaTietl 


aaiuk  acLOTi 
Tiroukika  ceaTiaat 


«taa  rkc»ikTtTrvc  coaTikGS  'On   aLU'iku*  acLCVi 
TiTakTij-.  acLO't.     cjaaosivr  racvtarivrt. 
o-aoi  Ma  01*.   IT 


laaiiiN  au.0*« 
eoaa«sio« 

STatts  coaautioN  caacalks  or  aaL-k*  Ti'akiu*- 
H.LOr>    iaa-*i|   a«0  >J4-kl   kaaarik,.  STCCL. 
bO-aOl  a»T  ui».   IT 


aTffMtun  eON»9UWBI 
tkteaL  aaacTtlt 

•>£TtaktM4Tiok  or  ratf  ako  TOTaL  TiT»k|ix«  cOf- 
%kTt  Ik  riacOkiu"  JiniiDr-TlTakiuk  coM-cckTs. 
'^•aei   MT  01*.     • 


•T4ir«co  *tHfeut 

itieut  vcHiCkCt 


sjavr*  o»  Ttaadt  atPMtCkTaTivi  or  aHtCH  thc 
Of^ratakO  Ta%ik   it  TitTu  conraaeu  alTH  aCkO  Of«- 

TCaa4Ik    'ONOITtO.S. 


T<r  •C'lktsTiCY  or  04T4  Taak^roakaTtOk. 
ae-aoi  tat  uiv.   it 


•TaakiroaHaTimt  laaTHCkaTicsi 
HtTioaotoar 

T'«aNtro«14TI')k    or    THt    CUU4T|0„t    OT    kOTIOk 

or  ktTto»X'>»»  IkTo  akBiiaaNT  oaTnO'-.OkaL 

cooajikaT's. 

ao-aot  ato         oi*.  2 


•TaaktroaMcat 

auoiorataucae*  f 

oaTa  av)  oCaiek   icthjoS  Foa  ottiekikk  miw< 
»otTav.  H\\^  roara.   aujioratoutkCr  TaakfOHMtrs. 
krcHjkicaL   «>iO  raricadik.  as»teT?,    iktutaT.ok 
kaTt(,a,_4.   'LtcTatCai.  a-iO  Mackfric   rkorLa'ies. 
ao-aOl  OTt  01*.     T 


•TaaNSisToa  a«kLiricat 
auToaaTic  aaia  coMTaoL 

ajTo«a»i'   liaik  c JkTaot  naiNTaikt  a  tOk«TakT 
O'i'rjT  itvi.   o«CN  a  aint.  *iMUr  or   ikrui  L'rCtS. 
ao-aoi  aio  m*.     a 


•TaakStSToat 
ciaeuiTt 

T^aktltTok  otSTm  kk^ruukfs.   royiio  utrrut 
Ik    «J*aktr-)   iCvtk.'O'CkT   CL£CT»n"*v«'IC   *>0U- 
TiOk  rrro«T«  aac  •^csckico. 
*o-aoi  aaa  01*.    a 


•TaakiitToat 

kakuracTuaika  hcthooi 

•aooucTio.,  TCCHkiMti  TO  ikcaiatc  TMt  rckla- 
aii.iT»  or  7N914  a^io  2N9<t  raakvrtToas,     i.tmnts 
LT-to  aTTaCH.   »at»4a«Tio..  or  VjrtTaaTc  »ur 
f»ITa«iat  ',ko*TM.   HCanck  rvaTiKOi   raa'ict' 
tLikisaTio.!,  oic  •rr4CH. 
*o-aoi  aat  ni*.     a 


HioH-raCMCkCT  siLlCjk  canaiOL  Taak&;i«oMSi 
ftTaiiac   ^.aoaTH,   ulrru»|ON>   nrvice  rai~i'4TI0»> 
tTCMIkO.   L4"^iki   •»)  C0iT4cT|kr   TCCHklbuc. 
4e-aoa  lat  oi».     a 


•TaakSiSToas 

"icaokiNiaTuaitaTiON  iCkCCTaoNicti 

'>evtLua'«"«T  or  r-uksisToa  akr  T«4kSikTna 

r4CK4acs   ro'    klCaOkjomfS    Tc   "f    JtCO    Ik   THt 

4k/»kc-tl    -<»LkiT    *4J|0   atT   un   Trtt    klCkOTaC 

CO-rjTta. 

ae-aoi  oao  ui*.     ■ 


•  »-aoi  «»T 


anf  ;ii|iN 

iTCkLlTct  iaaTtrieiat.1 


otvtLO»H»kT  atkO<T  Ok  oortoc  la 
f  iac<Ik'i  <y<TtHi. 

kt-aoi  oTa  01*. 


II 


•TaakSttToas 
aaooueTiOk 

<>«ooucTl-'»  aiLTaouiir   |Hr«evi.ktkT  rwocaak 
foa   irakaki  It  raa-isiSTOH  2ki<v>.     kaaikuH  orta«T. 
IV,  raiLukf  aaTc  or  o.o>a  rfa  louo  nas  aT  a 
SaTCLLITt       a^  coarinr^e  Ltvtt.  or  it  c. 
as-ao*  eaa  ui*.     • 


ic 
ifaaa  aatat 

CJkkOTlNl  aNO  »•«  atainfkTiaL  oeciSION<  or 
:  iicaao  a«r)  otTaoiT  ctaraaL  BUtiktss  ni»T«icT 
i^a^tas. 

I   lai  Of*.  I 


•T*  iricaaiLIT* 

VTISTicat.  raoccsMt 

THT  »uM^0k  TfMCkCT  Ik  Taarric  0ltTa|aull0». 
1  eokCcakto  aiTH  k'jotLS  roa  okt-aa*  rtoa  or 
"arric  i>k  thc   liriilTt  LINf. 
i4"aoi  aoe  01*.   it 


•TaaktitToas 

stkicoNoucTika  riLNS 

•■«otts<  «-oa  ot'OiiTirt  SiLlCOk  aku  Ma>ak|ur 
Tl"!  Ok  rXTCMTtTaLklkiL  tuasTrarts  a»  »a'uuk 
OfkosiTiOk,     FoaaaTiOk  jr  oiorrs  akO  Taak<isrors 
Ik    T<est    'ILkt. 

ao-aoi  are  ui*.    a 


•TaakSiSToas 

SILICON 

•looocTiOk  Ckaikttai.i  Ok  *►*.   silicoh  aoatr 

TaailSISTOa     'ITh    |«     .4TTi    OuTniT    «T    100    "C. 

ai>>aoi  aaa  uiv.     a 


if%.-iT4«T  acauiacaeNTt 

a  aitkio-MarHT  or  airoaTs  ran*  Ti«  «ii«*ioa«i. 

t*«t  Lao..    ia«k.|«a^,     rk<;iktta|ka 
•''e«LOM».   Tkalkii.  rsrcHdOO".   ckviapiai'kTaL 
<▼?»*•   »t*i|.aTio^  rtcH'«iou(s>   ano  kHTsic*!, 

•tkorxoo*.     »o'  ktrctfkcrt. 

lOt    SM  OIV.    7t 


•TaaktkittlOk  Liacs 
let 

C3HkUklc<Tljk    «kJ   TaaktHlsstCk   LlkCk   $i>kjtCT 
TO  otTaikrk'at  tr'CCH  j»  GLaTf.  aikt.  aor  .jt 
ikoa.     seal'   kits  ktTMOj  or  cor^aTikC  MtT'aCL- 
o'.ictu  errt-Tt  Ok  C)k«u.K4tio«-, 
ao.401  lit  UIV.    a 


araj i^tka 

>Ei<ICLCt 

JTaaikl*!  crrrc'lvCkCiS  or   tht  icktaat.  vt"I- 
C**'  atfakCN   Tox   i"»*i«Ti.   a  rtMTiat.  sua'TITuTt 
»>»  saieiri'  Taai-c^ts. 
iWmi   Mt  01*.   71 


aTaaktkittlOk  Likct 
aaoa»»»TiOk 

ClFCTnic   aav(   k^jrauaTIok  Ok  kOk-uklfom 
t'»m\.tO   r«aktk|ttto<  LK«. 
ao>aoi   laT  01*.     S 


•Taaitukt  ocviec* 

C^CTI«««(tt 

Tlaiklk-.  crrec T I vck( at  or   Txr  stktaat.  vch|. 
4«''  atSfakCH  Tox   ir.V'iTi.   a  ranTiat   tua«TITUTt 


1-31 


•TaaktktttlOk  LiNct 
UNocaaaTca 

04T4  -ira^iiatkCNTi  cvtLUaTike  thc  eaiit.0  al- 
rM«it  oafa  koott  k*t«  a  cnneisaTiok  or  K,.r4Mira. 

T1-I   ikicanvavci.   a«>  tjanaaikr  caste  »kO" 

C.Ok-.CLC»    'L<Tt.    ai.a>>4    to    il>kN»V4LC.    C4l.ir'0akla, 

ao-«ot  oaT  Div.     a 


MlwaulM    KOTt 

•evict  'C   «A^*Cj  CtfI*l"t>>TS   OM   ri%   UOT 

T«»i»"iMir«  1.1^  4«  T.«iii  at*tKrt.  c«i«i<TiOft 
•  '•It  "V*"*  JCTta'iMTIJni.  trvrCT  or  •  ■!•«  OUT 

0*    »l.M(«     CO   U(tt44    V    >    MTO^U    kOM). 

•I  Ml  aiv.    • 


■f  iin>LMrr«TH«i 
Mia 

il'r(««T|M.  c^ttM  or  (Kiciric  MTitrtu  • 
*^  njKc'i^  or  *Lcooc<ie  4*0  u<ieo(>iic  •■i« 
oa*rr«  ni  vaLcrxtkLr  a>iMi4ei*nB  "•!«. 
«*    001    (Ol  OIV.    M 


COatML    •▼*▼!■• 

siOTLa*  «Mn"<  'oa  Ma  MR)  n««  oaavirr 
n.i*«». 

H  Vl*«     I 


MtltH 

MTicLTt  oa  41  t«»iac»i  Ckoa  •laeaarT.  *« 

n.ff»  «»c-m««  o»  rnr  vurvac.  »»«■  4  ■uo<i4a 
4«itriwi  >t*ieoic*k. 

M  •!«.      I 


•naack  BioMt 
Mtxiwn  «ixrr* 

*4aaic«Ttoa  v  mccimh  4«m*IuCi  nicao*4TT 
*>''*i.  1HT*.  4V»  ■anacaTict  «•  ia>taii«»t4i. 
Ofvicet. 

IM  ot«.    a 


roaaia* 
•JioccT-Mir 

40-«0l    IM 


(I'M  or  c»-aceucco  aip\xTca 

01*.  M 


•Tuaai«  ■uMCt 
t>»m>ait  •btON? 

MtMaA^'C   CM4*«CTCaltTIC»  OT   Tuaall«   'litCtTi 

•  ctLXULA^itf  <tr  *rtAivi  ST4TC  imiwoum  ut  *kaa 

•■•    4    Tuak    ttlM    C»<lLll<all^    DIS^OCKTIOk    4>« 
lONIttTIO^.     T4«IW«     IVTO    4eCauMT    «t*IST4l<'.  I 

OTI  Ol¥.       • 


11*  itf<iir4Tioa 

40.  OM    0*T 


tal* 
eoOLiaa 

CMklnn  -»  T-«  r.Mai««  or  Mi«M.Ttan.a>T>^ic 
•••"""•I**  t'*.i«'».     4  in«»  or  rttMsiiM" 
4C*o9m4<«rc  aMt^io^-M  i*  44141.  co-WKssoa*. 
'Boot  »n  ei».  »T 


•TuaaojCT  ta*i>«t 
*rT«aaiMNiat 

•voau-*  V  iniTMcttiiMO  OLon  0I4M4i«  roa 
KLr-4ojo«Tt>it  eoNT-«oi.  $TtT(ns  roa  ruaaojrTS 

•  ITM    4rT(Ml4>*«S. 

•1    MT  OIV.    >T 


^.MU 


»4i.t«lTT  «r  ia>ri.lonr  tv4(.u4Ti0N*  or  4raroaT 
a4»(iaa  vn  t.l«MTt«i  «T<TtM  raa  jct  Ta4<f*aoaT 
n.-lt*   »*t   n«   C-M    l>  trtCO  4«   T.«    Tt«T 

•iac44rT. 

m^^i*  M«  M«>    I 


•TUIMJCT  (a*l>«« 
coaTaOL  OTtnat 


uu4Tta 

vo^UTTn  TNaawrr  (oiMTioa  la  rv«at 
•r-y^TaT. 

•>   TM  oi«.  JO 


'•TtM 

41 


•m  iTMTHCtwiaa  akoci  01 
KLr*4i>jw«rt>it  ea^r-iai.  aTiTta*  rua 
•  itm  4m*a'natat. 

••-••I    «••»  0I».    »7 


•▼""•uitaT  oouaojar  L4Tt* 
•41  ri.oa 


aCTMOd*  or  o«T4iNia«  hid 
0I«.  M 


aim  Oktrr* 
•Ikicoa  CMTiaM 

Hi<n-rr-i^*4Tu«(  oiiiMTioa  raarcctiw  ro4TiM 
roa  <4ir)|ip«  4ao  CKJaaija  sam  4t.kOT». 
-•!  OIV.    IT 


••taieu  iMnk* 
raicTiaa 

aoan«c  B«ct*iia(  JiiTitiauTioa  i<c4*uaci«>-T« 

uWHa  •l*l'>  «m(cl<   »rR«riN«  i«  imo  4ao  laaa 
4af  acroNT^-t. 

•I  ae*  Bi».  n 


w«aea( 

OII04T|«a 

trwjcTuar  iTvntd  on  »«jiiTe(ik.  rm  rt^t. 

LVtIC    |.«LL'I1M   r«lMN,     4tO    •T4«oa|l«,       0'104- 

TI'»N  or  txTToaia   iITh  f  aiooarr.   hjoj.      tcrio> 
or  »  *•«]  H\    urn  «T«^jo<K.     o«iO4T|0*  or  «TaMoat. 
Ill  Dl».      • 


e>""ajTTv»  4i«  »■«  acit)icaTi4«.  occiiiom*  or 
CMie*«a  tfn  u«Taotr  ccNr«4L  w^vkcis  diit*ict 
■aaaca*. 

•I  i»l  Dl*.  > 


■afMCaaTieak  4a«t.*sit 

'r>*>-<.i<««a  c4krui.4rivM  or  T«r  ikicTa«N.M»t 
iaTt<«tTin«i  raocto   IN   t««»ni»«  t4Vf   4iv<  irtm> 
«i.'1'»0n»  •10  •K'<4«n   Mvc   aKii.L4Toai  vaaiT 
C4iei«.4riia  or  la't'ueTioa  trrteic<«ic». 
fa  oi«.     a 


•*•!• 


ii*Tia 


IMtlr. 


•  4n|4TI-H    «Cfl«T4aT    OCVICtI    UTlLUIaa 

ric"  STaucTTata. 


•Miaaca 

Ti«aaia«ic  ewMCarta* 


CMacNT  -leiiiT*  i.t«iT4Tiaa«  la  4  n«a«raaic 
f^nft*.     avii.L4rio«»  in  a»ir  »Okr4tc.  out- 
r-iT  4«.r4ie  4NU  C'la-tcar  ovta  4  aioc  aaaac  or 
ra4Tiai.  ei^lTi-wi  oirH  4  etiiua  »4r«a  ^looc. 

'••  •••      .  Bl».  M 


e«ataiar<iT4c  iTuof  or  T»«  ru»«ui.iNT  wvmbtm 
k4na  li  ■Kits  aoTita  in  4«isvni«T«ic4c  Bimiacat 
•  ITh   C0ai.rf)    444X1. 

•<«  Bl».      « 


•'n"*«i(.CMT  Beuwaar  xjifvt 
r«a«ua  aaTc«l4kt 

*'-<*■>«.<<■''  ao>jan4<r  l4T(«  aiTM  ratituat  aaAoi- 
iNTi  ON  4  xHMMt  «Mr4cf.     TMf  raocfM  OT  ia<|f4> 

TII»N    4M)    *"iy<«tN<TION    IN    MOT     414.       aCBOCIMa | C 
CH4«4CTCNMT|es    or     JClT.    IIN*    WITH   ocrucMO 

4iLra«N.  ri.«r.  4ir<   iT>ca  iccoNe4«T  contnoi    lua- 
r4r(i  IN  <uNcaa<MrC  rLOr.     iT.«ci  4aTictC*>  uiaa 

TN4N»4.4TlfV«ll 

••  Blv.      • 


•vkTaaviouT  aaeuTioN 

raoTKTi^  rao"  A.Ta4«ieicT  4nb  a-aaonTiBai 
iVLUtacf  i»  luNLiaHT  ON  WIN  THie«Ncsai  rrrter* 

or    •«.Ta4»I>.CT   LI^Hf   ON   K4LC1.    t'lotaMii. 

o»«NM  4«m  vauN. 

1*1  Ul«.    I* 


•nimn 
ociiaa 

»jT«N4T»ir  aaac*  aasMs  to  ft»tt  4nb  aara. 

40.^1    M*  BIV.     la 

•«caTit4L  T4*c<.«rr  n.4aia 

iC'iaa  nr  rLiOHT  rtT«  eONTaec  ititcm  rna 
Hri.lCurTia/«t«TiC4i.  r4M'-orr  4iac44rT. 
*»-<«•   "•  Bl«.      I 


•VIMATiaN 

4  eoartaiioa  n  rarKariB  or  thc  THtoa»Tlc4t.LT 
4»  I>rcai'^Nr4LL<'  XTt-tNTNto  raiaucNcict  t»o 
irao  n|j^f(N(,r  linci  rir   i>*   nonmi.  i«o( 

»tN44T|0N<    •»    SM4l.t.}a    trMCaiC4L    IHCkkl. 


•viBaaTiaa 

C4aTiLC««a  ■C4aa 

i*TiNiri-M  THC  oraaaic  iMarr  or  viaaaTtaa 

•  M«  Bl».  M 


auLTaaviouT  aaeiaTiMi 

ia*Tav«irT4TiaN 

aCKaacM  in  mtt  4-a4*  4<c  r4a  Uktaa-vtouT 

••»CTaoi<:n»T. 

■I    •*•  0I«.    M 


•ui.Ta4«iaLCT  •4oi4TiaN 
«4Cuua  4ra4aaTu« 

Ta4«a4.4TtaN  or  ij«ur  4«TicLr  cntitlu  ••« 
L»a'»<H.T4V  Muacri  or  «4Cuin  ■<i.Ta4vlOktT<>. 
as-aaa  •»•  oiv.  as 


'«Ti3a<H.t«IC4t,  raaaacTCai  4ar  MTa  «a(  au- 

•*atc4i.i.i  C'4a|<«'>  roa  >Ta4Toar««aic  U«CL1  aaMa 
oa  IM  «. 

•I  «aa  Bi».    a 


•1MMTCN 

"ieN«aiie«L  aaaacariU' 

'aoTCx  iCYiiri«fr>  nr  •cr«4CTeaT  «T4i.i  ao.  a 
T4.   •,   wn   •v>-i).sT|  4LL»T.     c"rcT  or  •oariN*  « 

BUCTt/M.  aTN(««.Nr|.ICr  tCN^N'TiMC-  4I«  »4|a 
•  tl«  9l  t.O*.Tt'<aC*4T..^t  <«C»4NIC4L  •••WVI'NI  or 
ao    4«)    NOH).ST|    4U.JT. 

>*»  Bl*.    IT 


•TIBN«Tta 

•lartaiNB 

aCTiratii  •laTraia*  jr  •  nmr^K.     LOa  n>»tr4- 
T«^  '<(Nii*iC4Ti0N  jr  •  rr  4aniTi0Ns  or  r»>.  nm. 

au«    4N0    FT, 

M   BM  Bl«.    IT 


aT««MTta  au.B*« 
•larcaia* 

4eTf»4Tr>  ilNT'aia*  gr  •  aaaxta.     i,Ba  rtr«c*4- 
^"■«  'atN»i»»e4iioN  ir  •  »»  4antT|9NS  or  pr,  aa. 
wi.  aao  »T. 

••-••I    •«•  B|».    IT 


a«^Ta4»iOL<T  •■ccraoicorr 
•laLlBaaaaaita 


•  iaLli>a««rNr  or  <4cimm  ucraaviOLtT 
irreTaaicowr. 

Bl   •«■  01*.    19 


■«IBa4TI0N 

»\.4T|   ruiTC   aOMLl 

•  iTuuv  •»  T>«  »lBa4fiON«c  BCtuviga  or  rL4T 
ri4Tt»  mcN  «i.4Ct'<  *4a4t.LrL  TO  4  uNiroaa  aTat4a 
4N0  4(.L0«^n  oN(  o'avi  or  raitooa  -  Toaaioaat, 

0VILL4TI1N    4B0UT    4    VCBT 1041.    4>|1    TMIU    TMr|a 

kCaiiNA  inv.. 

*l     lit  OIV.       • 


•viocB  4ar\.iritai 

NSNLiNra*  4rtaTjat  caaatcTiON.     coaaccTiON 
or  Ll<«4a  'itiToart'Vvi  or  THt  rv  raatr  ii 

TNf  «TtO. 

*%  BIV.     a 


•VIOCO   lIBNac* 

NONLlaraa  4rc*TMC  CjaaccTiea.     ceaaiCTie« 
•r  Ll>«4a  oTiruarixi  or  TMt  tv  t»4ct  ii 

Ta(4Tf0. 

Bl  taa  Bl*.    a 


■W taaatta  f  aaLSaioat 

BiMBLia  Miaioa 

a3UNO..»  >,iaTU.«.Net.  Ntaa  aa  UNOta..T'.  ta.  »««»«»••-  'l*^"  »»»WB 

.?  ill*  "^  ^^  *;?■  *'r"'  <"  *«»«.u'i'>N  oc**4MT|jN  4i«  iTtaco  Ok  r-aa 

"I   aaa  Div.     a  — 


T^atlMOLOt. 

•I 


01*.  >a 


aaaTca  ciavoaioaa 
aiai«,4Ti0N 

>1CTt«nlM<rId1    ■*     TNt    T0t4l    T»iiaa4».    a4ef4NT 

iNfai*  (NiTTto  NT  4<  uNjc*«4Tcr  tar(.oDiNa  ciaa. 
••-•01  aaa  oi».  *» 


•VBICC  C0Nauaie4TiaH  t*«TtaB 
riTca  BiteaiaiatTiBN 

e>ra4CT|ta  ar  riTea  raan  Tt«  Ta4CMC4. 
»»-a«l  ato  OIV.     » 


laaaTta 

VCkBCITT 

•  'tCHNiiue  roa  T>«  iaTiararT4Tioa  or  <auaa 

•ri.'KiTT    n-Wlklt    l^    Tt*M    or    04110    Kl4aAV<4M-|C 

'••aWTtm  -w   Ttn^iaTUHC.   ialinitt,   4au  '^•tm. 

"      '    y*  OIV.    a 


•«ti.T4«c  ■t«ui.4raat 

••ceineaTioNa 

»r«eirtc«Ti«N  r>*  iT4Tie  aa-*ui,T  oc  voiTaac 
•r«>A.aTeH«  »o  ac  '>»eo  to  coataot  N4V4t.  4|>ca«rT 

Of   WNTaaT'Wi, 

••••Ol    401  Bl*.      T 


M-n 


•vOkUMCTaie  4a4LT«ia 
TiTaaiua 

oCTtaaiNtriON  ir  rate  4no  Torat  tiT4niun  con. 

TCNTS    IN   riacOaiUN  J|0«I0C-TIT4MIU«  COarBMCNTt 

4»..aoi  saT  01*.    a 


•4LKIt-T4UlfCl 

"oeukca  iCLCCTaoNici 

OCVCLOaarNT    or    T44NtllT0a    4Ne    T*4NtllT«a 

r4ea4ac«  roa  aica'Msoui.tl  to  af  uuo  Ik  Tt« 
4N/*ac-»i  HTLacT  aaiie  aCT  4N0  Tm(  aieaorac 
coaauTta. 

ao  01*.    a 


•oatnt  itaaiTaaT  caaiauaiaai 
OtaaBtai. 

4  »>N4N  *4iTC'>niires4i.  sviTf*  roa  4  la^oav 
ir4e(  Miiiita. 
ae-«9t  MO  BIV.  11 


a«Tc«  laaaiTaa*  CMaianaiati 
fact  rkiBHT 

a  >-N4<)  •4STC-'<iiroi4t.  iTiTca  roa  4  la-oa* 
laaec  Mtltl->N. 

•0  OIV.    1> 


•aaTta 

BCTcaaiaaTiON 

oCTraniYATioN  mr  thi  aoilTuac  contint  nr 

»l    IVtITta    •OMrolTTION. 

ao-aoi  »a«  oiv.    a 


aaTta 

aoecLi  laiaukaTioaai 

»■«  OI'L'CTalC  r.toataTtll  or  a4TCa  4aO  TXIr 
axe   IN  i<ii»«.iuaiTa4Te  laTtaaciiowl. 
•I  aTo  OIV.  la 


aooTca  aavct 

laOBION 


N)T|ON  or  (area  m  a  acaca. 
48-aoi  OTT  oiv.     2 


•4V«   Ta4NiMtiiioa 
4a4i,riti 

4M  4N*L*Tie    lOLuriOk  TO   THC    lOUNO  raii«uiw 
nCLO  a(i<a.T|Na  raj*  a  rtaat  aavt   incioCn^  On 
a  rvklNnCa  «n0  CoNCtNTaic  crtlaPalcak  HCTIOa. 
>l    T«t  DIv.    ti 


••4*t  Taaamtatioa 
raoaaaaTioa 

a    TMC0a(T|C4l.    Sf  ni    jr    tHt    T»4NtItNT    louko 

rae«4a4Ti9N  rao»  «  roiaf  louac*   in  4  Taint- 
k4'tato  arotu*  cONtiiT|,6  or   a  HoaoacNtOu*  rLUiD 
L4rt4   i4Nottc>40  aCratCN  Tao   tlNlL4a  M4Lr   iracri 
or   T-«e   laNc   oCNtlTr  loT  or  MliMra  lOUNb  irtfO. 

"    >i  ail  01*.  t* 


••4*CaulOC    (LOT! 

TaaaaaiaaiON  Liati 

scaici  or  atL4»to  cartaiaCNTi  on  tmi   ilot 
Ta4Mi«iiii'>N  LlNt  4<o  TMtia  ariukTi.  concktion 
laaic  rt4Nc  dCTCa'*iN4TiON>  errtcT  or  4  bc>«  out 
or  •V.4NC.  ax)  ocilt')  or  4  aaTcaco  Le40. 
4»-aoi  aai  Bl*.    a 


■avcauiac* 
riaaiTtt 

NMCS  aiTM  coaaLCl  raoaaaaTtON  C0NiT4>r  la 
arcT4N«uL4a  iuioci  woaoco  hth  raaNiviaiciT  aaa- 
NTTiKo  LOitkClt  rtaaiTC. 
4B-aat  III  01*.    a 


aataaoN  irtTcaa 

aao«Me  BuaaaaT  imimvmt 

a  iurr\.r<<(NT  f^n  as-ijla  MtauTCaaa  aaaPCNtD 
4N0  Oliatatfo  laiwa  m  oral  aeecaouai  voi .  1. 
ao-^Ot  Ml  BIV.    It 


aacaaea  tTtrtaa 
oacaaTioa 

4  vurrkCatNT  roa  ai.|>l4  aiauTCaaa  Maarcaco 
4aD  siiaiaifo.     i*la«  m  orai  aoaciWUNi  vok  II. 
40-«oa  MO  OIV.  It 


a<t4»oa  iTiTca* 
•caiomn. 

*C4roNl  niatcTna  (Oa«LOao  aNai.Titi   11  aaec 
a*  aaai.T|Na  ctaT|C4L   iNcintaTj  r4Ta  louacr  ticm- 
Nl0<xs  41  a  aaiii  ria  accOMncNOlNa  acaiua'l  TO 
laaaovt  THt  trrccTivcatat  or  tm»  atarea  oiacc* 
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An  experimental  investigation  into  the  effect  of 
aerodyncnic  pitch  control  on  the  behavior  of  a 
seaplane  model  moving  at  high  speed  in  regular 
waves  is  described.   Pitch  control  is  applied  to 
reduce  tfee  seaplane  impact  loads  and  is  attained 
primarily  by  iacreasing  the  stiffness  of  the  sea- 
plane in  pitcfc.   A  seaplane  hull  model  is  used 
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aetric ttudy  contitting  of  nearly  one  hundred 
iodividual  aittion  or  trip  tiaulations  run  on 
the  IBM  7090^^  Initially  the  control  paraaetert 
are:   take-off  weight,  eruite  conditiont  (Mach 
and  altitude*),  terainal  and  enroute  holding  con- 
ditiont, trip  length,  and  divertiont  to  alternate 
•irportt.   (Author) 
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30  Nov  62.  25p.  incl.  illut.  21  reft. 
(Subcontract  to  Douglas  Aircraft  Co..  lac.. 
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Unclattifitd  report 

DESCRIPTORS:   •Pilott,  'riight  instruaentt. 
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CONTROL  IN  CARRIER  APPROACH. 

Final  rept. , 
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The  pilot's  longitudinal  control  of  an  aircraft 
making  a  carrier  approach  is  ttudied  using  tyt- 
teat  analytit  techniques.   The  pilot,  airframe, 
aad  airror  optical  landing  aid  are  considered  at 
eleaents  in  a  cl3ted-loop  system.   Mathematical 
expressions  to  approximate  each  element  are  de- 
rived or  described.   Various  potsible  piloting 
techniques  are  examined  by  appropriately  varying 
the  pilot's  transfer  function,  and  by  closing 
multiple  control  loops  around  the  system.   The 
question  of  whether  the  pilot  should  use  stick 
or  throttle  for  altitude  control  is  examined. 
It  is  shown  that  the  minimum  approach  speeds  of 
five  out  of  seven  jet  aircraft,  all  limited  by 
the  ability  to  control  altitude  and  arrest  rale 
of  sink,  can  be  predicted  if  it  is  attumed  that 
the  pilot  uses  throttle  for  altitude  control. 
(Author) 
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The  typical  ASH  helicopter  mittioa  it  utually 
divided  lato  two  dittlact  phatet.  aavigatloa  aad 
coatrolled  flight.   The  aavlgatloa  aode  provldet 
the  pilot  with  hit  prcclte  locatloa  and  the 
flight  profile  to  be  flowa.   The  autopilot  la- 
pleaeatt  the  tteering  coaaaadt  and  provides  a 
dyaaaleally  ttable  vehicle.   Thit  report  pro- 
vldet a  detiga  which  eoabiaet  both  phatet  to 
provide  a  flight  path  coatrol  tyttea.   Thit 
tyttea  eaablei  the  pilot  to  eoaplate  the  ASH 
aittion  with  aiaiaaa  aaoaat  of  aavlgatloa  effort 
aad  aaaual  coatrol.   The  detiga  provldet  the 
batit  for  a  aew  coaccpt  ia  autoaatic  flight 
coatrol.   (Author) 
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AD-402    360  Div.       1.    27 

(TISTP/PCR)    OTS    price   $12,00 

Electro-Optical    Sytteat,    lac.    Patad 
FEASIBILITY   OF   A    SOLAR    ENERGY    DEVICE 
DESIGN   AND    PERFORMANCE   CONSIDERATIONS 
Report    on    Energy   Convertion    Retearch 
by    Frederic    E.    Fuller.       June   62,    150p 
illut.    tablet,    34   reft. 
(Contract    AF    33(616)5977.    ProJ.    7116) 
(ARL  62-360,    pt.    1)  Uaclattified   r 


•  lort 


DESCRIPTORS:   "Solar  rockett,  "RaaJ 
•Talllett  airplanes.  Feasibility  st 
jet  iaiett.  Conf iguratioa.  Diffuteri 
nuaber.  Thrust.  Heat  transfer.  Radii 
facts.  Raajet  engine  nozzles.  Mathe 
analysis.  King  raajet  engines.  Mings 
Solar  panels.  Theory.  Interference, 
filas  (Storage  devices),  tquatioat 
radiatloB.  Oetign. 

The  featibility  of  a  tolar.powered  ai 
invettigated.  The  coaf iguratit j  reach 
high-atpect-ratlo  flyiag  wlag  with  ra 
A  ttattaeat  it  aade  with  retpect  to  f- 
with  a  recoaaeBdatioa  of  a  prograa  for 
work.  The  ttateaent  of  featibility  it 
•d  by  expcrlaeatal  iavottigatioa  of  to 
tioa  collectloa  aad  ialet  air  diffutlo 
finally  by  detiga  and  parforaaaca  aaal 
(Author) 


«  t 


PAT  J 


AD-402   379  Div.       1 

(TISTA/CEC)    OTS    price   $17.50 

Haailton    Standard   Div.,    United   Aircrafjt 

Mindtor    Lockt,    Conn. 

DESIGN   AND    DEVELOPMENT   OF   A    FLIGHT    .., 

SYSTEM   FOR    HELICOPTERS/VTOL  AIRCRAFT. 

Final    rept.,    15    June    62-8    Apr    63. 

hy  A.    J.    Otthelaer    and   R.    G.    Gigucre. 

1v.    iacl.    illut.    tablet,    48   reft.       (Ra 

HSER  2653) 

(Contract  NOw  62-0873-D) 

Uaclattified  re 


DESCRIPTORS:   •Helicoptert ,  •Vertica 
off  planet.  Ant i tubaar ine  aircraft, 
pilott,  Detign,  Flight  patht,  laerti 
tion,  Digital  tytteat.  Flight  coatro 


I,  Calif. 
PART  It 
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AD-402  382     Div.   1 
(TISTA/GEC)  OTS  price  $1.75 

Lear  Siegler  lac,  Graad  Rapidt.  Mich. 

DISPUY  SYSTEMS  FOR  SUB-  AND  ZERO-GRAVITY  FLIGHT. 

Final  rept.,  Aug  61-Mar  62  oa  • 'Huaaa  Perforaance 

in  Advaaced  Sytteat* *, 

by  Robert  Heiit.   Jaa  63.  54p.  iacl.  illut. 

tablet.  26  reft. 

(Contract  AF  33(657)7199.  ProJ.  no.  7184) 

(AMRL-TDR-63-11)        Uaclattified  report 

DESCRIPTORS:   •Flight  inttrumentt.  •Transport 
planes,  •Jet  transport  planes.  Flight  patht. 
Heightlettaett ,  Analog  tyttemt.  Simulation 
Gravity  (Artificial),  Inttrument  paaelt, 
Ditplay  tyttemt.  Coatrol  tyttemt. 
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(Aathor) 


raed  of  the  controlt  and  pilot 
fly  a  C-131B  and  ICC-135  air- 
Ian  trajectory  to  create  xero- 
t.   Evaluation  criteria  for  thit 
posed  and  applied  to  two  basic 
ytteat  which  were  developed. 
ioB  wat  foraalated  and  thete 
ted  to  further  iaprove  the 
adationt  are  aade  for  iaproved 
hich  thoald  eaable  coatittent 
at  zero-gravity  plus  or  aiaua 


AD-402  432      Dlv.   1,  27 
(TISTA/GEC)  OTS  price  $2.60 

Foreign  Tech.  Dlv..  Air  Force  Sytteat  Coaaand, 

Hrlght-Patterton  Air  Force  Bate.  Ohio. 

CIVIL  AVIATION  (SELECTED  ARTICLES). 

15  Mar  63.  20p.  incl.  illut.  (Trant.  ae.  FTD-TT- 

62-1924  froa  Grazhdantkay a  Aviattiya.  No.  11, 

pp.  10-13,  28-29,  1962) 

Unclaiitfted  report 

DESCRIPTORS:   •Civil  aviation,  •Traatport 
planet.  Turbopropel ler  Jet  englnei.  Aircraft. 
HIngt,  Perlodlcal.t.  Detign. 

Con  t ent t : 

The  AI.  Faally  of  Soviet  Avia  Englnet 

AN-14.  Pchelka,  (The  Clod) 

Dltkoplaie,  Flying  Machiaet  of  the  Future 


2.    ASTRONOMY,    GEOPHYSICS  AND 
GEOGRAPHY 


AD-401  034     Div.   2,  6 
(TISTP/MB)  OTS  price  $1.60 

Laboratories  for  Applied  Scieaces.,  0.  of 

Ch  icago.  III. 

RESEARCH  ON  ATMOSPHERIC  ATTENUATION  OF  INFRARED 


Division  2  -  ASTRONOMY,    GEOPHYSICS  AND  GEOGRAPHY 


RADIATION. 

by  Howard  T.  B«ts.   Dec  60.  13p.  incl.  illui. 

tablet,  i   refi,  (tept.  no.  LAS-TN-E173-10) 

(Ceatraet  AF  19(60^)5877) 

(ArCIL-228)  Daelaitified  report 

DESCRIPTOtSt   "lafrared  radiation,  Ataosphere. 
Spectra  (lafrared),  Fog,  Particle  size. 
■  eteorolOQjr,  Atteaaatloa. 

Tkit  report  luaaarises  tke  resaltt  of  a  aeasure- 
■eat  prograa  eondacted  at  Air  Force  Caabridge 
Beaearck  Ceater  Fog  Site  at  Areata.  Califorala. 
Tke  parpose  of  tke  Areata  fog  experiaeat  was  (1) 
to  collect  data  peralttlag  a  test  of  tke  applica- 
bility of  Jaage't  law  of  tke  distribution  of 
particle  size  as  a  coaslsteat  pkeaoaeaoa  of  fogs 
aad  (2)  to  ferify  tke  predictioa  valaes  of 
traasalssioa  based  upon  particle-size  distribu- 
tioa.   Tke  experiaeatal  data  preseated  tend  to 
corrobarate  betk  Juage's  law  for  particle  size 
distribatioa  aad  tke  tkeory  for  atteaaatloa  aslag 

tkls  law.    ^Authnr^ 


AD-^01  100     DlT.   2 
(TISTP/FEM)  GTS  price  $1.60 

Lockkeed  Aircraft  Corp..  Suaayvale,  Calif. 

ALBEDO  OF  THE  PLANET  EARTH. 

A  Selected  Bibliography. 

coap.  by  Robert  C.  Gex.   Apr  61.  Hp.  (Rept .  no. 

SB-61-16) 

Daclasslfied  report 

DESCRIPTORSt   •Bibliographies.  'Earth. 
Plaaets.  Reviews.  Doeaaeatat ioa.  Reflectioa. 
Sarfaces,  Albedo. 

Albedo  of  the  plaaet  earth;  a  selected  bib- 
liograpby.   Eapkasls  Is  placed  oa  articles  coa- 
ceraed  wltk  tke  albedo  of  tke  over-all  eartk. 
laforaatioa  on  albedo  froa  specific  sarfaces, 
e.g.  oceaas.  forests,  cottoa  fields,  etc.  are 
BOt  iacladed.   (Aatkor) 


AO-^01  10i     Div.   2 
(TISTP/TL)  OTS  price  95.60 

Air  Force  Caabridge  Researck  Labs..  Bedford, 

■  ass. 

COMPATIBILITY  EVALUATION  OF  DATA  HANDLING 

SUBSYSTEM. 

Researck  note, 

by  H.  R.  Howe.  P.  I.  Herskberg  and  otkers. 

Dec  62,  51p.  iacl.  iUus.  tables,  5  refs. 

(Rept.  BO.  AFCRL-62-1108) 

(ProJ.  433L) 

Oaclassified  report 

DESCRIPTORS:   •Meatker  forecastiag,  •Meteo- 
rological paraaeters.  Data  processing  systeas. 
Test  aetkods.  Meather  coaauaicat ions.  Data 
traasaissiOB  systeas.  Codiag. 

This  report  discusses  aa  integrated  high-speed 
data-haadliag  subsystea  designed  to  accoaaodate 
weather  iaforaation.   Tke  subsystea  utilizes 
standard  telepkoae  data  circuits  at  speeds  of 
1000  tkrough  2^00  bi t s-per-second.   The  report 
iadlcates  the  resalts  af  aa  evaluation  of  equip- 
aeats  especially  developed  to  accoaaodate  tke 
kigk-speed  transaissioa  fuaction.   These  devices 
include:   (a)  a  aaster  coatrol  station,  (b)  a 
data  selectiod  unit,  (c)  data  transaitter s.  and 
(d)  data  receivers.   The  proper  equipaent  opera- 
tion verifies  the  original  design  concept  under 
which  the  data-haadllBg  systea  was  developed. 
(Author) 


AD-^OI  137     Dlv.   2.  8 
(TISTP/FR)  OTS  price  16.60 

Lincoln  Lab.,  Mass.  Inst,  of  Tech.,  Lexington 

RADAR  OBSERVATIONS  OF  THE  PLANET  VENUS  IN  THE 

SOVIET  UNION  IN  APRIL,  1961. 

by  V.  A.  Kotelnikov.  V.  N.  Dubrovin 

27  Feb  63,  58p.  incl.  illus.  tables 

(Rept.  no.  3A6-12) 

(Contract  AF  19(628)500) 

(AFESD-TDR-63-35)      Daclasslfied 


and    others, 
7    refs. 


report 


Traaslated  froa  Russian. 


DESCRIPTORS:   'Radar  signals.  Reflection, 
Venus.  Analysis,  Modulation,  Filters  (Elec- 
troaagnetic  wave).  Errors,  Radar  equipaeat, 
Aaalysis . 

The  results  of  radar  observation  of  tke  planet 
Venus  in  the  Soviet  Union  in  April,  1961.  are 
given.   The  description  and  principle  of  opera- 
tion of  the  equipaent  are  set  forth  and  the  re- 
sults of  processing  the  reflected  signals  which 
were  received  are  given.   The  value  deterained 
for  the  astronoaical  unit  and  the  accuracy  of 
■easuring  it  are  set  forth.   An  analysis  of  the 
apectrua  of  the  reflected  sigaal  is  givea. 
(ftuthor) 


AD-401  197     Div.   2,  15 
(TISTP/MFA)  OTS  price  $9.10 

Travelers  Research  Center,  Inc.,  Hartford,  Conn. 
FORECASTING  THE  MOVEMENT  AND  INTENSIFICATION  OF 
CYCLONES  AND  ANTICYCLONES  OVER  EUROPE  AND  ASIA, 
by  Frederick  P.  Ostby.  Jr.  and  Keith  N.  Veigas. 
Mar  63,  lOCp.  incl.  illua.  tables,  12  reft. 
(Technical  rept.  no.  6:  rept.  no.  70^5-58) 
(Contract  AF  19(626)16) 
(ESD  TOR  63-322)        Unclassified  report 

DESCRIPTORS:   •Meteorology,  •Cycloaes.  •Anti- 
cyclones, Statistical  analysis.  Least  squares 
aethod.  Meteorological  paraaeters.  Meteorolog- 
ical charts.  Statistical  data,  Matheaatical 
prediction.  Pressure,  Meather  forecasting, 
Mot  ion . 

Multiple  linear-regression  predictioa  equations 
were  derived  for  the  wintertiae  12-,  2i- ,  and 
36-hr  displaceaents  and  changes  in  central  pres- 
sure of  cyclones  and  anticyclones  over  Europe 
and  cyclones  over  Asia.   An  iaportant  feature  of 
the  statistical  prediction  technique  used  in 
developing  the  equations  is  that  the  coordinates 
of  aeasureaent  accoapany  the  cyclone  or  anti- 
cyclone.  The  equations  were,  tested  on  sizeable 
independent  data  saaples  and  found  to  be  stable; 
liaited  coaparat i ve-accuracy  tests  indicate  that 
their  results  are  coapetitive  with  those  obtained 
by  experienced  subjective  forecasters.  (Author) 


AD-A01  200      Div.   2 
(TISTP/FR)  OTS  price  13.60 

Oceanographic  Inst..  Florida  State  U.  . 
Tal  lahassee. 

EDGE  NAVES  OVER  A  SLOPING  BEACH  IN  A  ROTATING 
TNO-LAYERED  SYSTEM, 

by  Hayato  lida  and  Takashi  Ickiye.   Apr  63. 
31p.  incl.  illus.  tables,  13  refs.  (Tecknical 
rept.  BO.  Jt) 

(Contract  NoBr-98811.  Proj ,  NR  083-16612-62) 

Unclassified  report 

DESCRIPTORS:   •Ocean  waves,  Beackes,  Ocean 
currents . 

Matheaatical  treataent  of  adge  waves  ia  a  two- 
layered  rotatiag  sea  reveals  two  aain  features 


ASTRONOMY.   GEOPHYSICS  AND  GEOGRAPHY  -  Division  2 


which  aay  be  iaportant  to  the  applica 
theory.  One  is  that  no  Instability  o 
this  systea  in  a  range  of  wave  length 
to  thousandsof  kiloaeters.  In  a  aoa-r 
tea.  sheariag  aotion  in  a  vertically 
layer  becoaes  unstable  in  a  certain  r 
wave  lengths  as  in  Helaholz  waves 
rotatiag  systea.  a  aatheaatical  aodel 
waves  aad  a  siaplifled  theory  of  aean 
wide  ocean  current  predict  that  insta 
occurs  in  a  two-layered  systea  of  geo 
currents.  Therefore,  in  this  aodel  t 
ao  favorable  range  of  wave  lengths  fo 
distrubances  aay  excite  large  interna 
Another  feature  is  that  energy  of  an 
static  aound  of  water  and  of  dlsturbi 
due  to  ataospherlc  pressure  or  wind  s 
distributed  for  the  aost  part  aaong  t 
tropic  aodes.  This  again  indicates  t 
waves  are  not  favorably  excited  by  su 
turbances  with  an  order  of  diaension 
ing  to  a  range  of  wave  lengths  consid 
(Author) 
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AD-A01  203      Div.   2 
(TISTP/FR)  OTS  price  $2.60 

Oceanographic  Inst..  Florida  State  D 
Tallahassee. 

INTERNAL  NAVES  OVER  A  CONTINENTAL  SHELF 
by  Takashi  Ichlye.   Feb  63,  20p.  incl]  lllas. 
c  refs.  (Technical  rept.  no.  3) 
(Cofltract  NoBr-98811,  Proj.  NR  083-1 6|)|l 2-62) 

Uaclassified  r^ >ort 


DESCRIPTORS: 
topography. 


•Ocean  waves,  Ocean  b\ 


Internal  waves  which  are  observed  ove 
tinental  shelf  have  soaetimes  periods 
froa  tidal  periods  and  propagate  in  d 
other  than  noraal  to  the  coast.  This 
with  the  waves  travelling  in  two-diae 
rections  in  regard  to  the  coast  in  a  I 
sea.  Although  the  effect  of  Coriolis 
also  iacluded.  a  wide  range  of  period 
waves  is  assuaed.   (Aathor) 


AD-^01  204      Div.   2 
vTISTP/FEM)  OTS  price  $1.60 

Massachusetts  U. ,  Aaherst. 

DEFLATION  BASIN  IN  THE  COASTAL  AREA  Off  THE 

SECHURA  DESERT,  NORTHERN  PERU, 

by  H.  T.  U.  Saith.   Feb  63,  I6p.  iaclj  HIms. 

26  refs.  (Technical  rept.  ao.  3-A) 

^Contract  NoBr-2242(00) ) 

Uaclassified  r^iort 


DESCRIPTORS:  •Geography.  •Deserts, 
Cliaatology,  Rainfall,  Teaperature. 
Sand,  Dust  storas.  Terrain,  Erosion, 


AD-401  23^    Div.   2 
U'lSTP/MFA)  OTS  price  $10.10 

Travelers  Research  Center,  Inc.,  Hart 
OBJECTIVE  ANALYSIS  OF  THE  STRATOSPHER 
ON  MID-  AND  UPPER-TROPOSPHERIC  DATA, 
by  David  B.  Spiegler,  Keith  N.  Veigas 
Rahn.   Nov  62.  123p.  incl.  illus.  tab: 
(Technical  rept.  no.  1;  7045-4ii) 
(Subcontract  to  United  Aircraft  Corp. 
Hartford,  Conn.  Contract  AF  19(626)16 
(ESD  TDR  62-347)       Unclassified  rdfe 
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ort 


DESCRIPTORS:   •Meteorology,  •Meteorological 
radar.  •Troposphere.  •Stratosphere, 
Meteorological  paraaeters.  Pressure.  Mind, 
Teaperature,  Meteorological  charts.  Periodic 
variations,  Tests,  Nuaerical  analysis.  Curve 
fitting,  Radiosondes,  Tropopause,  Aaalysis. 

Vertical-extrapolation  regression  equations  for 
use  In  specifying  initial-guess  fields  for  objec- 
tive analyses  at  100  ab  were  derived  (for  four 
aidseason  aonths)  through  use  of  a  screening  pro- 
cedure.  Tests  of  the  equations  on  independent 
data  proved  the  equations  to  be  stable,  and  the 
results  for  aid-season  aonths  are  considered 
excellent.   Further  tests  of  the  equations  on 
data  froa  one  aonth  on  each  side  of  each  aid- 
season  aonth  indicated  that  approxiaately  93$  of 
the  equatioas  are  useful  aad  stable  for  the 
••side*'  nonths.   An  experiaent  coaparing  the 
regression  equations  derived  here  with  siailar 
equations  developed  by  the  Navy  in  the  200-100- 
ab  extrapolation  interval  illustrates  that  the 
newly  derived  equations  yield  significantly  lower 
root-aean-square  errors  than  the  Navy  equations. 
(Author) 

AD-401  381      Div.   2 
(TISTP/FR)  OTS  price  $1.60 

Air  Force  Caabridge  Research  Labs.,  Bedford,  Mass. 
DISPERSION  OF  RAYLEIGH  NAVES  ALONG  THE  MID- 
ATLANTIC  RIDGE, 

by  Henry  A.  Ossing.   Jan  63,  9p.  incl.  illus. 
table,  10  refs.   (Rept.  no.  AFCRL  63-201) 
(AF  Proj.  7639) 

Unclassified  report 

DESCRIPTORS:   •Seisaic  waves,  Scattering, 
Ocean  bottoa  topography.  Earthquakes. 


Conparison  of  the  characteristic 
curves  of  Rayleigh  waves  froa  ear 
curring  in  five  sections  of  the  M 
Ridge,  whose  travel  paths  to  Nest 
basin  and  basin-plus-ridge  paths, 
a  theoretical  curve  taken  froa  Do 
8099  and  Doraan  and  Oliver's  Case 
teraine  the  effect  of  the  Ridge  o 
of  Rayleigh  waves.  Small  increme 
tions  between  the  averaged  disper 
traversing  only  basin  paths  and  t 
basin  and  ridge  paths  in  the  sign 
range  18  -  25  seconds  are  suggest 
elusive.  Thus,  the  investigation 
having  longer  ridge  travel  paths 
(Author) 

AD-^C1  471      Div.   2 
(TISTP/FEM)  OTS  price  $6.60 
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N.  Thornthwaite, 
FOR  THE  STUDY  OF 


Laboratory  of  Cliaatology,  C 
Associates,  Centerton,  N.  J. 
EVALUATION  OF  AN  OCEAN  TONER 
CLIMATIC  FLUXES. 
Final  rept., 

by  C.  N.  Thornthwaite,  N.  J. 
Field.   Dec  62,  58p.  incl 
(Technical  rept.  ao.  2) 
(Contracts  Nonr-299700,  Proj 
N62306-1122) 

Unclassified  report 


.  Superior,  and  R.  T 
illus.  tables,  ref s . 

NR  389-1C1,  and 


DESCRIPTORS:   •Cliaatology,  •Mieroaeteorology , 
Fluxaeters,  Aneooaeters,  Towers,  Interference, 
Drag,  Shear  stresses,  Nind,  Velocity,  Energy, 
Moisture,  Oceans,  Sea  breeze. 

Freliainary  conclusions  concerning  the  aiero- 
iiie  teorol  ogica  I  conditions  around  an  oceun  plat- 
forn  are  reported.   Recoaaenda t ions  for  its 
future  use  in  studying  the  fluxes  of  energy  and 
moisture  over  the  surface  of  the  ocean,  and  soae 
of  our  recent  experience  with  flux  aeasureneBtt 
over  land  are  presented.   (Author) 


Division  2  -  ASTRONOMY,    GEOPHYSICS  AND  GEOGRAPHY 
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AD-401    6^1  Div.      2 

(TISTP/GIN)    OTS   price  $8.60 

Air   Force  Cuibridge   Research   Labs..    Bedford. 

Nass. 

ATLAS  OF  UONTHLY  MEAN  STRATOSPHERE  CHARTS. 

1933-1939.   PART  II,  JULY-DECEMBER, 

by  H.  Staart  Naench  aad  Thoaas  R.  Bordea,  Jr. 

Oct  62.  1v.  iacl.  iilus.  tables.  H  refa.  (Air 

Force  Sarveys  ia  Geophysics  ao.  HI;  AFCRL-62- 

^9^  ill)) 

Uaclassified  report 

Orifiaai  eoataias  color  plates;  all  OOC  repro- 
ductioBS  will  be  in  black  aad  white.  Original 
■ay  be  seen  in  DDC  Hq. 

OESCIIPTOBSt   •Stratosphere.  •Meteorological 
paraaeters,  •Meteorological  charts,  Baroaetric 
pressare.  Mind.  Tables,  Ataopheric  aotion, 
Ataospheric  teaperature,  Periodic  variations. 

Average  conditions  in  the  stratosphere  over  the 
northern  heaisphere  are  shown  during  the  period 
Jaly  1933  to  July  1939.   Monthly  aean  charts  of 
coatears  aad  isotheras  are  presented  for  the 
100-ab.  30-ab,  and  23-ab  levels  for  each  of  the 
^8  aoaths.   In  addition,  four-year  coaposite 
aeaas  are  preseated  for  each  of  the  twelve 
aoaths  of  the  year  at  each  level.   The  aaps 
clearly  show  how  the  aonthly  aean  pattera  for  a 
wiater  aoath  caa  vary  considerably  froa  year  to 
year,  whereas  the  patteras  for  the  s^iaaer  aoaths 
vary  bat  little  froa  year  to  year.   (Author) 

AO-401  660     Div.   2 
(TISTP/FEM)  OTS  price  $3. 60 

Douglas  Aircraft  Co.,  Inc.,  Santa  Monica,  Calif. 
SUMAIY  OF  PRESENT  KNOMLBDGE  ON  SPACE  RADIATION, 
by  A.  0.  Goedeke.   Feb  63.  3^p.  incl.  illas. 
tables,  33  refs.  (Engineering  paper  no.  1367} 

Unclassified  report 

Presented  at  the  1963  National  Niater  Convention 
OB  Military  Blectroaics,  Los  Aageles.  1  Feb  63. 

DESCRIPTORS:   "Space  environaental  conditions, 
•Solar  radiatioB,  Hasards.  Shielding,  Lead, 
Vaa  AUea  radiation  belt.  Cosaic  rays.  Solar 
flares.  Alpha  particles.  X-rays,  Gaaaa  rays, 
Protoas.  EleetroBS,  Nuclei,  Solar  wind, 
Clectreaagaetic  waves.  Dosage. 

The  present  kaowledge  of  the  nature  aad  proper- 
ties of  interplanetary  plasaa,  galactic,  solar, 
and  trapped  radiations  is  discussed.   Particular 
eaphasis  is  placed  upon  solar  cosaic  radiation, 
solar  flares,  solar-terrestrial  relationships, 
aad  tiae  variations.   Results  of  analyses  of 
various  eveats  is  described  in  light  of  biologi- 
cal dose  restrictions.   Present  research  pro- 
graas  on  predictioa  of  solar  cosaic  rays  aad 
their  tiae  variatioas  are  also  discussed. 
(Aathor) 


AD-^01  682     Div.   2.  13 
(TISTP/MH)  OTS  price  $2.60 


/ 


California   U.,    Berkeley. 

STOCHASTIC    MODELS    FOR   THE    INTERPRETATION    OF 

METEOROLOGICAL   DATA. 

Fiaal  rept.. 

by  F.  N.  David.   Jan  63.  23p.  iacl.  table. 

(Coatract  AF  19(60^)8031.  Proj.  862A) 

(AFCRL  63-2^1)         Uaclassified  report 

DESCRIPTORS:   •Meteorological  paraaeters, 
Ataosphere  aodels.  Meteorology.  Statistical 
distributions,  Teaperature,  Bareaetric  pressure, 
Ataospheric  precipitatioa,  Hiad,  Statistical 

aaalysis. 


Mark  concerned  (l)  the  developaent  of  one  or  aere 
chance  aechanisas  or  stochastic  processes  for 
the  behavior  of  ataospheric  variables,  and 
siailar  randoa  variables,  which  would  lead  to 
the  observed  serial  and  spatial  correlations  of 
winds,  teaperatures ,  pressures,  precipitation, 
etc.,  and  (2)  developaent  of  optiaua  procedures 
tor  estiaating  the  paraaeters  of  the  aechanisas, 
and  for  deterainimj  their  significance, 
(Author) 

AO-401  683      Div.   2,  25 
(TISTP/WH)  OTS  price  14.50 

Hatheaatics  Research  Ceater,  V.    of  Hlseoasin, 

Madison. 

ON  THE  MOTION  OF  A  LIQUID  IN  A  SPHEROIDAL  CAVITY 

OF  A  PRECESSING  RIGID  BODY, 

by  P.  H.  Roberts  and  K.  Stewartson.   Feb  63. 

A3p.  11  refs.   (MRC  technical  suaaary  rept. 

BO.  374) 

(Coatract  DA  11-022-ORD-2059) 

Unclassified  report 

DESCRIPTORS:   "Spheres,  •Liquids,  'Bodies  of 
revolutioa,  Magaetic  fields.  Viscosity. 
Earth.  Terrestrial  aagaetisa.  Rotation. 
Hydrodynaaiea. 

Neglectiag  aagnetlc  effects  the  precession  of  the 
aaatle  of  the  Earth  is  responsible  for  hydro- 
dyaaaic  actions  in  the  liquid  core  because,  (l) 
the  velocity  of  the  iaaer  boundary  of  the  aanlle 
aloag  its  aoraal  is  aoa-iero  ualess  the  core 
Aouadary  is  a  perfect  sphere,  (2)  there  is  a 
viscous  coupling  between  core  aad  aBBtle.  (3) 
there  is  a  aagaetic  coupliag  betweea  core  and 
aaatle  because  liaes  of  geoaagaetic  force  thread 
each.   Ia  this  preliainary  discussion  of  the 
problea,  we  suppose  that  the  core  boundary  is  an 
oblate  spheroid  of  ecceatricity  e;  it  is  showa 
that  the  relative  iaportance  of  (1)  and  (2) 
depends  in  aa  essential  way  oa  the  value  of  R^  ■ 

<ae^/A, where  m   is  the  aagular  velocity  of  rota- 
tioa  aadA(«w)  is  the  aagular  velocity  of 
precessioa.   Siace  Ri  is  alaost  certainly  large 
for  the  Earth,  the  preseat  discussioa  is  liaited 
to  this  case.   (Author) 


AD-A01  689      Div.   2.  2^ 
(TISTP/FEM)  OTS  price  $11.30 

Civil  Engineering  Systeas  Lab.,  Mass.  last,  of 

Tech..  Caabridge. 

ANALYTICAL  AERIAL  TRIANGULATION  ERROR  ANALYSIS 

AND  APPLICATION  OF  COMPENSATING  EQUATIONS  TO  THE 

GENERAL  BLOCK  TRIANGULATION  AND  ADJUSTMENT 

PROGRAM. 

Fiaal  techaical  rept..  Mar  60-Feb  62. 

Feb  62,  U3p.  iacl.  illus.  tables,  7  refs. 

(Publication  no.  133;  Research  rept.  no.  R62-4) 

(Contract  DA  44-009-eng-4420) 

Uaclassified  report 

DESCRIPTORS:   •Photograaaetry.  •Digital  com- 
puter, •Aerial  photography.  Distortion, 
Analysis.  Ataosphere  aodels.  Least  squares 
aethod.  Aerial  caaeras.  Leases.  Filas.  Sia- 
■Itaaeous  equations.  Special  fuactioas 
(Matheaatical) ,  Statistical  fuuctioas.  Prob- 
ability, Equations,  Errors,  Prograaaing 
(Coaputer^t  Ataospheric  refractioa. 

Research  directed  toward  the  geaeral  problea  of 
adjustaeat  and  coapensatioa  of  errors  in  the 
analytical  aerial  photograaaetri c  triangulat ion 
problea  is  described.   The  priaary  objective  is 
the  iacorporation  in  the  General  Block  Tri- 
angulation  and  Adjustaent  Program,  supplied  by 
the  governaent,  the  necessary  routines  for 
effective  adjustaeat  of  raadoa  errors.   Studies 
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of  the  particular  error  sources 
graaaetric  systea  are  iacladed. 
■ethed  of  iBcorperatiag  the  lea 
aeat  of  raadoa  errors  is  presea 
datallad  ■atheaatical  descripti 
pregraa.  The  prograa  was  teste 
fietltloBS  data.  Mklle  the  pro 
ia  adjastlag  for  raadoa  errors, 
error  coataat  of  the  available 
Coasiderable  iaproveaeat  ia  the 
leas  aad  fila  errors  is  require 
receaaeaded  for  coapeasatiag  fo 
refractioa  effects.   (Author) 
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AD-401  730      Div.   2 
(TISTH/CCH)  OTS  price  $1.60 

Forelga  Tech.  Div.,  Air  Force  Systcj^s  Coaaaed, 
Vright-PattersoB  Air  Force  Base,  Ohjlo, 
DETERMINING  ELECTRICAL  PROPERTIES  OF  GRAPHITE 
AT  HIGH  TEMPERATURES. 

by  L.  F.  Hal'tseva  aad  E.  N.  Maraer.   K  Feb  63, 
10p.  lad.  Illas.  2  refs.   (Traas  nr 
1708  froa  Porashkovaya  Metallargiya 
pp.  50-53.  1962) 

Oielassifled 


DESCRIPTORS:   •Graphite.  •High  te|^peratBra 
research,  Electrical  properties. 


AD-401  732      Div.   2.  Ij 
(TISTP/JM)  OTS  price  $1.60 

Forelga  Tech.  Div..  Air  Force  Syste^  Coaaaad. 
Mright-PattersoB  Air  Farce  Base.  Ohio. 
OPTICAL  DETERMINATION  OF  THE  CONCENTRATION  OF 
HATER  DROPS  IN  THE  ATMOSPHERE  DEPENDING  ON  THE 
RADIUS, 

by  G.  P.  Gushchia.   23  Feb  63,  17p.  Jacl.  illus. 
8  refs,   (Traas.  ao.  FTD-TT -62-1 803  froa 
Aktiaoaetriya  i  ataosferaaya  optika  i  Leaiagrad. 
Gidroaeteoiadat,  pp.  218-227.  1961 ) 

Daclassifled 


FTD-TT -62- 
o. 


J  "o.  1, 
report 


DESCRIPTORS:  •Ataospheric  precip 
Linear  systeas.  Optical  aaalysis, 
Ataospheric  refractioa,  Eqaatioas. 


Startlag  froa  Mie's  law  aad  usiag  tli^  auaerical 
valaes  of  the  scatteriag  fuactioa  t^t   water,  the 
author  gives  a  systea  of  liaear  equ^tioas  deter- 
Biaiag  for  a  waveleagths  the  extiacUon  caased 
by  a  aixture  of  droplets  with  a  difiereat  radii. 
After  solviag  the  systea  of  equatioi k  all  a  of 
the  coacoBtratioa  correspoadlag  to  i  radii 
were  obtained.   Ia  spite  of  the  fact  that  the 
systea  of  eqaatioas  is  givea  for  droplets  of 
pure  water  it  was  showa  that  it  caa  be  used 
with   safficieat  accuracy  for  droplt is  with 
a  retractive  iadex  up  to  1.4.   -(Aatljfr) 

AD-401  780     Div.   2 
(TISTP/FEM)  OTS  price  $2.60 

Aerospace  Inforaatioa  Div..  NashingtiiB.  D.  C. 
FORECASTING  SOLAR  FLARES:  A  REVIEN  Cf  THE  MORE 
OF  A.  B.  SEVERNYY  IN  THE  PERIOD  196C-+1962. 
SELECTED  ABSTRACTS. 

28  Mar  63.  21p.  (AID  rept.  ao.  P-6> 

Unclassified 


ti 


DESCRIPTORS:   "Solar  radiation.  • 
•Solar  flares.  Noise  (Radio),  Suns 
violet  radiation,  Coaaic  ray  burs 
physics.  Spectroscopy.  Terrestrial 

These  abstracts  are  coasidered  to  be 
of  the  developaeat  of  solar  flare  in 
at  the  Criaeaa  Astrophysical  Observe 
iavestigations  recently  culainated  i 
announceaent  of  a  new  aethod  of  for 


report 

latloa, 
Scatteriag, 


streets . 

i^ots.  Ultra- 
Plasaa 

aagaetisa. 


iadicative 
estigatioas 
ory.   These 
q  the 
asting  solar 


eq 


flares  two  to  three  days  in  advance.   As  yet, 
very  little  inforaation  has  beea  aade  available 
OB  the  specifics  of  the  prediction  method,  how- 
ever, auch  CBB  be  iaferred  froa  an  aaalysis  of 
the  work  of  the  Severeyy  group.   An  atteapt  is 
aade  to  evaluate  the  Severayy  aethod.   ladividaal 
Soviet-bloc  (Ruaaniaa.  Polish,  Cxcch.  aad 
UkraiBiaa)  works  oa  solar  flare  research  have 
also  beea  iacluded  when  deeaed  significant. 
(Author) 


AD-401  80A      Div.   2 
(TISTP/JM)  OTS  price  $8.60 

Aray  Taak-Aateaet { ve  Ceaaand,  Detroit,  Mich 

PRESSURE  SINKAGE  TESTS  ON  SYNTHETIC  AND 

NATURAL  CLAY  SOILS. 

by  Parker  D.  Trask,  David 

Apr  62,  87p.  iacl.  illus. 

BO.  LL  73) 

(ProJ.  DA-0X-200-0RD-726) 

Oaelaasiffed  report 


T.  Snow,  aad  others, 
tables,  refs.  (Rept. 


DESCRIPTORS:   •Clay,  Deforaatioa,  Pressure.- 
Soils,  Moisture,  Soil  aechaaics. 

Aa  investigation  of  the  pressure-s tnkage  rela- 
tloBShlp  of  various  clays  aad  aixtures  of  clay 
with  clastic  silt  aad  sand  has  beea  coaducted. 
Bekker's  soil  paraaeters  were  used  to  describe 
the  streagth  of  the  soils.   Both  coaaercially 
available  clays  and  a  aataral  clay  sell  and 
■ixtares  of  these  soils  with  clastic  aateriala 
of  varying  grain  slxe  were  investigated.   The 
investigation  also  iacluded  the  effects  of  two 
other  variables  on  the  strength  of  the  sofl, 
water  content  and  clay-clastic  ratio.   The 
pressure  sinkage  tests  on  the  soil  saaples  cob- 
sisted  of  forciag  circular  or  rectangular 
footiags  iBte  the  saaple  at  a  constant  rate  of 
str'aia  aad  aeasurlng  the  resisting  force  as  a 
fuactioB  of  the  sinkage.   Bekker's  streagth 
paraaeters  are  derived  froa  the  resultlag  curvet. 
(Author) 


AD-401  810     uiv.   < 
(TISTP/MFA)  OTS  price  $2.00 

North  Carolina  State  Coll.,  Raleigh. 

RESEARCH  ON  GROVTH  AND  DEFORMATION  MECHANISMS  IN 

SINGLE  CRYSTAL  SPINEL. 

Final  rept.,  Feb  61-July  62, 

by  Hayne  Palaonr,  III,  «.  Murth  Kriegel,  and 

R.  Douglas  McBrayer.   Feb  63,  72p.  Iacl.  lUua. 

tables,  refs. 

(Contract  AF  33(616)7820.  ProJ.  1(8-7350)) 

(ASD-TDR-62-1086)      Unclassified  report 

DESCRIPTORS:   •Crystal  growth,  •Single 
crystals,  •Crystal  structure,  Splaels, 
Crystal  lattice  defects.  Synthesis,  Nuclea- 
tlon.  Laboratory  equlpaent.  Laboratory  furnaces. 
Electrical  properties.  Optical  properties. 
Mechanical  properties,  Chealeal  aaalysia. 
Spectroscopy,  Structural  properties. 
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AD-i01    625  Oif.       2 

(TISTP/HFA)    OTS    prlc*   $3.60 

Atroaaatical   Ckart   aad   laforaation   Center, 

St.    Leaif,    Mo. 

■AP  ACCDIACY  EVALUATION.   PART  II.   EVALUATION 

or  VERTICAL  lAP  INPORIATION. 

Jaa  63.  1v.  iacl.  illai.  table   (ACIC  refereace 

pabllcatioa  ae.  2,  pt.  2) 

Uaelaisified  report 

DESCRIPTORS!   *lappiBg,  "Geodesies,  Photogra*- 
■•try,  Sarveyiag.  Matheaatical  aaalyiit,  Ter- 
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AD-401    877  OlT.       2 

(TISTP/FEM)    OTS    price   $2.60 

Browa   U. ,    DIt.    of  Applied   aatheaatlcs, 

ProTldeace,    R.    I. 

LONG   SURF, 

by  D.  V.  Ho.  R.  E.  Meyer,  aad  M.  C.  Shea. 

■ar  63,  17p.  lllas.  11  refs.   (Techalcal  rapt, 

■e.  4;  Rept.  ae.  562(34)A) 

(Ceatract  Noar-36234,  ProJ.  NR  083  167) 

Oaclasslfled  report 

DESCRIPTORS!   •Oceaa  waTOs,  *Nater  waTOs, 
Hydrology,  Aceeleratloa,  Daaage,  Velocity, 
Matheaatical  aaalysls,  -Equatloas,  Beaches, 
Erosloa. 


A  digest  o 
dae  to  loa 
assaaptloa 
the  experi 
ebtaiaed  a 
detailed  i 
differeat 
Soae  aea  o 
seated.  I 
aodel  is  c 
the  whole 
breaker  eo 
qaite  repr 


f  a  aa 

g  swel 
s  aad 
aeatal 
re  aal 
a  soae 
froa  t 
bserTO 
t  appe 
apable 
pheaoa 
Uapse 
eseata 


theaatlcal  1 
1  is  offered 
coaclasioBS 

physicist, 
aly  qaalitat 

respects,  a 
he  resalts  o 
tloaal  aater 
ars  that  a  s 

of  describl 
eaoa  -  break 
,  raa-ap  aad 
tiTO  type  of 


aTestigatloB  on  surf 

to  present  the 
ia  a  fora  usable  by 

The  resalts  so  far 
iTO,  bat  qaite 
ad  radically 
f  earlier  aaalyses. 
ial  is  also  pre- 
iaple.  Boa-llaear 
ag  the  esseace  of 
er  foraatioa. 

back-Mask  -  for  a 

surf.   (Aatkor) 


AD-401  930     DlT.   2 
(TISTP/^FA)  OTS  price  $8.10 

Ceopkyslcal  and  Polar  Researck  Center,  U.  of 
■iscoasia,  ■adisoa. 

A  SURVEY  OF  DATA  ON  ■ICROSCOPIC  EXTRATERRESTRIAL 
PARTICLES, 

by  Rlckard  A.  Sckaidt.  Jaa  63,  84p.  Incl.  lllus. 
tables,  refs.  (Research  Rept.  Series  no.  63-2) 

Unclassified  report 

DESCRIPTORSt   "later stellar  aatter.  "Particles, 
"Astropkysics,  Exospkere,  Strange  particles, 
Cosaic  rays.  Asteroids,  ■eteorltes,  ■icro- 
structure.  Bibliographies.  Chealcal  analysis. 
Astroaoaical  data. 

A  sarTcy  of  data  oa  alcroscopie  extraterrestrial 
particles  aas  aadertakea  ia  order  to  proTlde  aa 
ap-to-date  eoapilatioa  of  existiag  kaoaledge  on 
the  sabjeet  as  a  refereace  for  aen  researck  belag 


ceadacted  at  tke  Ceopkyslcal  aad  Polar  Researck 
Ceater  of  tke  UalTorsity  of  Hlscoasia.   Tke  ob- 
JectiTO  of  tke  sarTOy  was  to  brlag  togetker  as 
aaek  aTallable  data  as  possible.   Principal  at- 
teatioB  was  doToted  to  tke  followlag  iaforaatloi 
abeat  tkese  partlclesi   descrlptioa,  sise, 
pkyslcal  properties,  ckeaical  coapositloB,  oc- 
carreace,  locatioa  of  saaples,  annual  deposit, 
aad  theories  of  origia.   (Autkor) 


AD-402  073     OiT.   2 
(TISTP/MFA)  ors  price  |6.60 

Massachusetts  last,  of  Teck.,  Caabridge. 
SOLID-STATE  AND  MOLECULAR  THEORY  GROUP. 
Quarterly  progress  rept.  no.  48. 
15  Apr  63,  66p.  iacl.  lllus.  tables,  5  refs. 
(CoBtract  Nonr-18i134;  In  cooperation  wltk 
Lincoln  Lab.,  Mass.  Inst,  of  Teck.,  Lexington, 
Contract  AF  19(628)356) 

Unclassified  report 

DESCRIPTORSt   "Crystal  stractare,  "Syaaetry, 
"Solid  state  pkyslcs.  Transition  eleaents. 
Iron,  Energy,  Galllua,  Polyatoalc  aoleculeS, 
Atoalc  orbltals,  Chealcal  coapounds,  Haraonlc 
analysis,  Monte  Carlo  aethod.  Molecular  struc- 
ture. Groups  (Matheaatlcs),  Crystal  lattices. 


AD-402  091      DiT.   2,  25 
(TISTA/GEC)  OTS  price  $2.60 

Space  Sciences  Lab.,  0.  of  Calif.,  Berkeley. 
INTERPLANETARY  GAS  VIII.   ON  THE  ROLE  OP 
RADIATIVE  LOSSES, 

by  Peter  Bodeaheiaer,  John  C.  Brandt,  and  R.  R. 
Robblns.   1962,  27p.  incl.  tables,  refs. 
(Technical  rept.  ao.  2;  Series  no.  4.  Issue 
no.  7) 

(Grant  Nonr  (G)-00051-62 ,  ProJ.  NR  046  796) 

Unclassified  report 

DESCRIPTORS:   "Solar  corona,  "Solar  ataosphere. 
Heat  transfer.  Electron  density,  Teaperature, 
Matheaatical  analysis,  Astronoay,  Interplane- 
tary trajectories.  Space  flight.  Gas  i on- 
isatioa,  Theraal  radiatioa. 
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AD-402    177  DlT.       2 

(TISTP/FEM)    OTS    price   $2.60 


Bedford, 


Air  Force  Caabridge  Research  Labs. 

Mass. 

A  SIMPLIFIED  SONIC  ANEMOMETER  FOR  MEASURING  THE 

VERTICAL  COMPONENT  OF  MIND  VELOCITY, 

by  J.  Chaadraa  Kalaal.   Jaa  63.  17p.  iacl.  lllus. 

6  refs.   (Rept.  ao.  AFCRL-63-203;  lastruaeatat ion 

for  Geophysics  aad  Astrophysics  ao.  24) 

Unclassified  report 

DESCRIPTOKSt   "Aneaoaeters,  Transducers 
(Acoustic),  Ultrasoalc  radiatioa,  TroBsaitter- 
recelTers,  Preaapl If iers.  Mind,  Velocity. 
Acoastie  eqaipaeat. 


ASTRONOMY,   GEOPHYSICS  AND  GEOGRAPHY  -  Division  2 
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AD-402  182     Dlv.   2.  18,  6.  25 
(TISTA/VGM)  OTS  price  $8.10 

Eastaaa  Kodak  Co.,  Rochester,  N.  Y. 
SPACE  BACKGROUND  STUDY. 
Seal-aaaual  rept. , 

by  Charles  Graaa,  Nilllaa  Hayale  aad 
8  Jaly  60.  87p.  Iacl.  iUas.  tables, 
(Rept.  ao.  EK/ARD  ED-442) 
(Coatract  DA  30-069-ord-2803) 

Uaclassified  i 

DESCRIPTORS!   "Stars.  Astroaoaical  d 
Brightaess.  lafrared  detectors.  Anti^ 
defense  systeas,  Spectra  (Infrared), 
(Visible).  Spectrophotoaeters,  Black 
radiation.  Tables.  Infrared  radlatlo 
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AO-402  213      DiT.   2,  12.  19 
(TISTA/GEC)  OTS  price  $1.10 

Air  Force  Caabridge  Research  Labs..  Beflfford, 

■ass. 

EVOLUTION  OF  THE  ANNA-1  SATELLITE  OPTIHAL  BEACON. 

Research  rept.. 

by  T.  Mirtaaea.   Feb  63,  7p.  incl.  iuLs.   (Rept, 

no.  AFCRL-63-56;  Instruaentation  for  Giophysivs 

and  Astrophysics  no.  26) 

Unclassified  reblort 


DESCRIPTORS:  "Scieatific  satellites 
lights.  Attroaoay.  NsTlgational  aids 
tlon  satellites.  Napping.  Surreying, 
leaps.  Geodesies,  Design. 
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A0-4C2  264      DiT.   2 
(TlSTP/tfH)  OTS  price  $1.10 

Aerospace  Inforaation  DIt.,  Nashlngton.  D.  C. 
THE  CORE—MANTLE  DISCONTINUITY, 
by  S.  N.  StishoT.  4  Apr  63,  6p.  Incl.  lllus. 
11  refs.  (AID  rept.  T-63-47;  trans,  froa 
Geoklaiya.  no.  11.  pp.  989-992.  1962) 

Unclassified  report 

DESCRIPTORS:   "Earth,  "Liquid  aetals,  SiU- 
cides,  Silicates,  Miaerals. 

The  hypothesis  of  a  aetalllzed  sllicified  earth 
core  is  discussed.   (Author) 


AD-402  272      DIt.   2 
(TlSTP/FR)  OTS  price  $3.60 

NoTal  Underwater  Ordnance  Station.  Newport, 

R.  1. 

INTERPRETING  PROFILES  OF  SOUND  VELOCITY  IN  SEA 

NATER, 

by  C.  F.  Morey.   Apr  63,  33p.  incl.  lllus. 

3  refs.   (Rept.  no.  TM  286) 

Unclassified  report 

DESCRIPTORS:   "Uederwater  sound,  Velocity,  Sea 
water,  Teaperature.  Salinity,  Hydrostatic 
pressure. 

A  technique  Is  given  for  the  interpretation  of 
sound  Telocity  profiles  in  teras  of  basic 
oceanographlc  paraaeters  of  teaperature, 
salinity  and  depth.   An  eapirical  relationship 
between  these  paraaeters  and  the  speed  of  sound 
In  sea  water  was  developed  by  Wayne  D.  Nllson  of 
the  U.  S.  Naval  Ordnance  Laboratory.   Using 
Wilson's  equation  as  a  tool,  graphs  were 
prepared  which  show  the  rate  of  change  of  sound 
velocity  with  respect  to  teaperature,  salinity, 
pressure,  or  aay  coabiaatlon  of  these  paraaeters. 
Typical  sound  velocity  profiles  are  also  pre- 
sented aad  iaterpreted  in  teras  of  the  envlron- 
■ental  conditions  which  produce  thea.   These 
graphs  and  analyses  should  help  engineers  to 
infer  general  oceanographlc  conditions  froa 
given  sound  velocity  profiles,  and  to  deteraine 
the  strength  and  extent  of  teaperature  and 
salinity  gradients.   (Author) 


AD-402  309      Div.   2.  8 
(TISTP/MC)  OTS  price  $3.60 

Air  Force  Caabridge  Research  Labs.,  Bedford, 

■  ass. 

RADIO  ASTRONOMY  -  A  SURVEY, 

by  A.  N.  Barber  and  J.  P.  Mullen.   Jan  63,  30p. 

iacl.  lllus.  tables,  26  refs.  (Rept.  no.  AFCRL 

63-224) 

(AF  ProJ.  5629) 

Unclassified  report 

DESCRIPTORS:   "Radio  astronoay,  "Extraterres- 
trial radio  waves,  "Radio  transnlssion.  Solar 
radiation,  Radioaeters,  Meteors,  Noon,  Planets. 
Radio  interf eroaeters. 

e 

The  subject  of  Radio  Astronoay  is  reviewed  froa 
both  the  historical  and  instruaentation  view- 
points.  Problea  areas  and  fruitful  areas  -are 
noted.   Both  Air  Force  and  Navy  prograas  are 
discussed.   (Author) 


AD-402  337      Div.   2 
(TISTP/PCH)  OTS  price  $3.60 

Laaont  Geological  Observatory,  Palisades,  N.  T. 
MAGNETIC  TOTAL  INTENSITY  MEASUREMENTS  IN  THE 


Division  2  -  ASTRONOMY,    GEOPHYSICS  AND  GEOGRAPHY 


DRAKE  PASSAGE. 

by  6««rgt  P«t«r.   Oct  62,  18p.  illas.  12  rtfi. 

(TtchaUal.  rtpt.  ao.  5;  CU-5-62) 

(Caatraet  Noap-266i8) 

Oaclaisifitd  rtport 

DCSCilPTOtSi   •■agattic  fialdi.  •Ttrrajtrial 
■agattitB,  lastruacatatioR,  Magnetoaatari , 
Sklpbora*.  ecology,  Mtatureaeat,  Eartk. 

Praa  1958  to  1962  the  Laaoat  Ctologickl  Obtarva- 
tory  obtaiaod  aagaatic  total  latoaiity  ■•aiara- 
■•ate  ever  5^00  aaatieal  ■llai  of  track  b«t«««a 
Tiarra  dal  Pavga,  S.  Aaarica,  aad  Palaar 
Ptaiaiala.  Aataretiea.   Boat  of  tka  ■aaiaroaaats 
■•ra  aada  by  tka  i/f  VEMA  of  tka  L.S.O..  aad 
tka  A.P.T.  YELCao  9t   tka  CkUaaa  Navy  lydre- 
flrapble  Offiea.   la  tka  viciaity  of  tka  Tiarra 
dal  Paago  addltloaal  Baaauroaaati  wara  aada 
by  tka  A. I. A.  CAPITAN  CANEPA  aad  tka  A  I  A 
6CNEIAL  ZAPIOU.  botk  of  tka  Argaatiaa' Navy 
■ydrograpkic  Offiea.   (Aatkor) 

AD-402  358     Di».   2 
(TISTP/KE)  OTS  priea  111.50 

Baari,  Rolaad  F.  ,  lac,  Alaxaadria,  fa. 

ANALYSIS  AND  EVALUATION  OF  SEISMIC  DATA  FOR 

ON-SITE  INSPECTION  PROJECT  VELA. 

riaal  rapt., 

by  Lavraaca  B.  Lakri  aad  Lawraaca  L.  Davit. 

23  Fab  63.  It.  iacl.  iliac,  tablai. 

(Caatract  AF  33(600)^3368) 

Daelaiiifiad  rapert 

DESCRIPTORSi   •Saiiaic  wavai,  ■aaiaraaaat, 
Uadargroaad  axplotioas.  Stratigrapky .  Mia- 
arala.  lattraaaatatioa,  Tarraia.  Coaf igaratioa, 
Naelaar  axplosiaat. 

Tka  objactiva  of  tka  aaar-iarfaca  valocity  lar- 
vay  «as  to  daliaaata  aaoaaloai  koriioatal  valoe- 
Ity  variatioai  aad  attaaaatiea  of  first  arrival 
aaargy  ia  tka  iballea  Oak  Sprlag  taff  daa  to  ax- 
plaiiaa-prodacad  fraetariag  aad/ar  faaltiag. 
Tka  davalopaaat  aad  asa  of  koriioatal  laitaie 
raagiag,  raprasaata  aa  affort  to  apply  tka  aa- 
«arlyiag  eoacapts  af  aeka  raagiag  ai  asad  ia  aati- 
sabaariaa  narfara  ia  tka  oeaaa.  to  tka  preblaa  of 
dataetlag  eavitiai  at  loag  raaga  froa  tka  sar- 
faea  of  tka  groaad.  To  aaabla  a  coaplata  avalua- 
tlaa  of  tka  aaitaic  raaalti.  it  it  raqairad  to 
kaa«  tka  probabla  raaga  aad  aagaitada  of  tka  af-. 
faott  of  tka  axplotioai  oa  tka  aackaaieal  aad 
pkytieal  propartiat  of  tka  taff.   To  provida  a 
batit  for  tack  avalaatioa.  availabla  data  oa  tka 
taff  aara  eollaetad  aad  eallatad.   Tka  raflaetioa 
taitaograpk  aarvay  of  Tata'a  Salt  Ooaa  coatittt  of 
taa  liaat.  oaa  aortkaatt  aad  tka  otkar  toatkwatt. 
aeroit  tka  doaa.   Tka  parpota  of  tkit  tarvay  it 
ta  daflaa  tka  coaf Igaratioa  of  tka  top  of  tka 
salt  aad  atkar  aajor  ttratigrapkie  aai'tt  ia  suf- 
fleiaat  datail  to  aaabla  avaluatioa  of  tka  ttrue- 
taral  affactt  of  tabtaqaeat  aaclaar  tattiaa. 
(Aatkor) 


AD-402  374     Dlr.   2 
(TISTP/FR)  OTS  prlca  $1.60 

Vaadt  Hola  Oeaaaograpkic  lattitatioa,  latt. 
CURRENT  NEASUREHENTS  EIPLOTING  THE  RADIO 
DROGUE  SYSTEI. 
by  Ckarlat  E.  Parkar.   lar  63.  Up.  iacl.  iUut. 

(Raf.  ao.  63-13) 
(Caatract  Noar-335100) 

Uaelattiflad  raport 

DESCRIPTORSi   'Ocaaa  earraatt,  laaturaaaat. 
lattraaaatatioa. 


Carraat  aaasa 
HO  ai.  touth 
approxiaately 
drogae  tyttaa 
obtarvationt 
wkiek  wara  ta 
folloaad  froa 
Oetobar  1962. 
ara  iaaediata 
of  a  larga  ad 
alias  aad  avi 
sisa.  tkara  a 
duo  to  large 
(Author) 


raaeats  ware  aade  in  aa  area  aboat 
and  southeast  of  Berauda,  covering 
72.0UO  square  ailes,  usiag  a  radio 
Data  presented  are  concerned  with 
of  three  64-f oot-diaaeter  drpgues 
t  at  1000  aetert  in  deptk  aad 
aid  Jaae  1962  to  the  ead  of 
Although  soae  aspects  of  the  data 
ly  apparent  such  as  the  descriptioa 
dy  eacoapassiag  about  34,000  square 
deace  of  a  second  oae  of  equal 
re  iadications  that  oscillations 
tidal  effects  are  present. 


u-402  410      DIv.   2,  15 
(TISTP/PCR)  OTS  price  |1.60 

Air  Farce  Caabridge  Research  Labs.,  Bedford.  Matt. 

TRANSFORMATION  OF  THE  EQUATIONS  OF  MOTION  OF 

METEOROLOGY  INTO  ARBITRARY  ORTHOGONAL  COORDINATES, 

by  Eugene  M.  Lakt.   Dec  62,  12p.  Iacl.  Illat. 

5  reft.   (Ropt.  no.  AFCRL-62-11 09) 

(In  cooperation  attk  Regit  Coll.,  Hettea,  Mats., 

Caatract  AF  19(604)7247,  ProJ.  8628) 

Uaelattlfied  report 

DESCRIPTORS:   •Meteorological  ckartt,  •Trant- 

foraatieat  (Matkeaat ie i) ,  Eqaatlont,  Motion. 
Vector  analytlt.  Partial  differential  equationt. 
Operatert  (Matkeaat let).  Meteorolngy. 

Tka  eartk  it  aiaally  repretented  In  Cartesltfa 
Coordinates  an  a  projection  plane  with  the 
ataespkere  aapped  three-dlaentlonal ly.   Mott 
tuck  aapt  are  ertkogonal  and  in  thit  cate  the 
eqaatlont  of  action  take  a  particularly  tlaple 
fora.   (Author) 


AD-402  472      Div.   2.  25 
(TISTP/RO)  OTS  price  13.60 

Foreign  Teck.  Div.,  Air  Force  Systaas  Coasaad. 
Hright-Patterson  Air  Force  Base,  Okio. 
ENGINEERING  PHYSICS  (SELECTED  ARTICLES). 
21  Mar  63.  37p.  iacl.  illus.  refs.   (Traas.  no. 

FTD-TT-63-158  froa  laikeaernof i zickeskiy  Zhuraal, 
5t11.  pp.  3-7.  8-n.  12-24.  1962) 

Unclassified  report 

DESCRIPTORS:   •Gas  floa,  •Evaporatioa.  Fluid 
dyaaaic  properties,  Sapersoaic  characteristics. 
Heat  traasfar. 


AD-402  495     Div.   2 
(TISTM/JEA)  OTS  price  $2.60 

Maachester  U.  (Gt.  Brit.). 

RESEARCH  INTO  METHODS  OF  DETERMINING  THE 

RELATIVE  HEIGHTS  OF  PHYSIOGRAPHIC  FEATURES  OF 

THE  MOON. 

Annual  suaaary  rept .  no.  1. 

by  Zdenek  Kopal.   Nov  62,  20p.  iacl.  illus. 

(Coatract  AF  61(052)524) 

(AFCRL  63-406)         Uaelattlfied  report 

DESCRIPTORSi   •Mooa.  -Surface  area,  •Mapping. 
Nuaerical  aaalytit,  Meatureaent,  Geodetict. 
Stereotcopie  aap  plotters.  Disks.  Least- 
tquaret  aethodt,  Correctioas,  Series,  Surface 
properties.  Luaar  env i rovaent . 

Tke  retearek  carried  out  was  coacerned  with 
the  follOMiag  probleas:   (l)  re-de teraiaat ion  of 
tke  libration  eoastants  of  tke  Moon;  (2)  evalua- 
tion aad  aeasareaeats  of  tke  old  Paris  photo- 
graphic p4ate  of  tke  Moon  -  covering  tke  full 
raage  of  libratioa  -  for  deteraiaing  tke 
departures  of  tke  actual  surface  of  tke  Moon 


10 


CHEMICAL  WARF^E  EQUIPMENT  AND  MATERIALS  -  Division  3 

CHEMISTRY  -  Division  4 


froa  a  tpkara;  aad'U)  davelopaeat  af 
for  tke  deteraiaatioa  of  saall  differ« 
keigkt  (or  deptk)  of  very  skalloa  tur 
feataret  -  tuck  as  tke  lunar  doaes,  ri 
wriakle  ridget  -  above  (or  below)  tka 
laadtcape.   (Autkor) 
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3.    CHEMICAL  WARFARE 
EQUIPMENT  AND  MATERIALS 


AD-401  828     Div.   3.  16 
(TIST«/CCa)  OTS  price  11.60 

Hettera  Reterve  0.,  Clevelaad,  Okio. 

PERCUTANEOUS  ABSORPTION. 

Progrett  rept.  ao.  6. 

by  Rickard  B.  Stougktoa.   15  Mar  63.  Ud 

iacl.  illut.  tablet.  ^ 

(Coatract  DA  18-108-405-cal-215) 

Daclattified  rdAort 


DESCRIPTORSi   •Skin,  •Labeled  tubiti 
•Radioactive  itotopet.  Pathology.  Tc^p 
tare.  Pertpiratioa ,  Absorption,  Cart 
Peaetratioa. 


Research 
araatt   i 

abterptio 
kaaaa  tki 
tioa  of  a 
effect  of 

delivery 
opaeat  of 
eace  of  a 
pacity;  t 
cheaical 


affortt  ware  directed  ia  thr«4  aaia 


eet. 
era- 


a  vitro  aeasureaent  of  parcut«neous 
a  of  C (l4)-labelled  coapouads  through 
a;  attiaatioa  of  percutaaeoasi  absorp- 
spacifie  aaticholiaargic  age^t;  the 
this  topical  aaticholiaorgicl  ageat  on 
of  sweat  in  huaaa  skia  aad  oa 
ailiaria;  in  vivo  ttadiet  of 
ratarvolr  in  kuaaa  keratin  a 
kit  reservoir  is  for  topicall 
•gents.   (Author) 


the  devel- 
the  exist- 
«d  its  ca- 

applied 


AD-402  155     Div.   3,  16 
(TISTM/CCH)  OTS  price  |8.60 

Aray  Biological  Labs..  Frederick.  Md. 
BIBLIOGRAPHY  ON  LEPTOSPIROSIS  SUPPLEMENff 
1957  TO  1962. 
Mar  63.  91p. 

Uaelattlfied  re 

DESCRIPTORS:   •Bibliography.  Etiologr 
!>athology,  Metabolisa,  laauniology. 
vectors.  Epideai ology .  Ecology.  Coaa 
diseases.  Test  aethods.  Histological 
aiqifes.  laaunity.  Han.  Antibiotics.  ( 
peutic  agents.  Enxyaes.  Diagnosis,  A 
Laboratory  aniaals.  Heaatolog^,  Biol 
fare  agent,  Cheaical  warfare  agents. 
Spi  rochaotales. 


4.    CHEMISTRY 


AO-401  095     Div.   4.  30 
(TISTM/ODN)  OTS  price  $1.60 

Plasties  Lab..  Princeton  U. .  N.  J. 
HIGH  POLYMER  RESEARCH. 
Interia  progress  rept..  15  July  62-31 
by  L.  F.  Raha.  31  Mar  63,  lip.  (Rept. 
(Contract  DA  31-124  AR0(D)21  and  Grant 
AR0(D)21,  ProJ.  NR  356-375) 

Uaclassified  red^rt 


srt 


tsease 
icable 
keeh- 
aeaot hera- 
faals. 
jical  war- 


I  (I 


ir  63, 
66) 

no. 


DESCRIPTORS:   •Polyaers.  •Plastics.  Polyaeri- 
latloa,  Orgaaic  aaterials,  Syatkesis  (Ckeais- 
tr^),  Seaicoaduetors,  Crystallizat lea.  Failure 
(Meckaaics).  Dielectrics.  Meekaaieal  properties. 

Ceateattt 

Ckeaieal  teetioa  (a)  polyaerisat ioa  of  aoaeoa- 

Jagated  doable-bond  tysteas,  (b)  syatkesis  of 

aultipla-strand  polyaers 
Dielectrics  section  (a)  stadies  in  seai-condaet- 

ing  high  polyaers 
Mechaaical  section  (a)  failare  aechanisa  ia 

glassy  state  polyaers,  (b)  crystallizatiea 

aechaaisas  ia  isotactic  polyaers 


AD-401  103     Div.   4,  30 
TISTM/TCG)  OTS  price  $.50 


( 


Ciacianati  U. .  Ohio. 

SPECTROPHOTOMETRIC  DETERMINATION  OF  THE  pKa's  OF 

SOME  AROMATIC  AMINES. 

Final  rept.,  June-Aug  62  on  Materials  Aaalytit 

and  Evaluation  Techniques,  • 

by  Mark  Bixler.   Feb  63,  9p.  incl.  tablet. 

3  reft. 

(Contract  AF  33(616)7450,  ProJ.  ao.  7360) 

(ASD  TDI  62-1077)       Oaclastified  report 

DESCRIPTORS:   'Aaines.  •Spectra  (Visible  aad 
Mltraviolet).  •PH,  •Organic  coapouads.  Orgaaic 
solvents.  Acids.  Poteatioaeters.  Measureaeat, 

Test  aethods,  Cheaical  equilibriua,  Spectro- 
photoaeters,  Dissociatioa 

The  dissociatioa  coastaats  af  tke  coajugate  acids 
of  aniline,  alpka-napkthylaaiae  and  beta-naphthy 1- 
aaine  have  beea  deteraiaed  froa  their  UV 
absorptioa  spectra  in  50  wt-%  etkaaol-water 
solution.   Tke  values  obtained  have  beea  coapared 
with  poteatioaetric  aeasureaent s.   (Author) 


AD-401  254     DIv.   4 
(TISTM/TCG)  OTS  price  $1.10 

Foreign  Tech.  Div..  Air  Force  Systeas  Coaaand. 
Mright-Patterson  Air  Force  Base.  Ohio 
THE  FORMATION  OF  HYDRAZINE  BY  THE  ACTION  OF 
GAMMA-RADIATION  ON  SOLID  AND  LIQUID  AMMONIA, 
by  Yu.  A.  Sorokin  and  S.  Ya.  Pshezbetskiy 
22  June  62.  7p.  incl.  illus.  tables,  1  ref. 
(Traas.  no.  FTD-TT-62-838.  froa  Doklady  Akadaaii 
Naak  SSSR,  138:4,  pp.  880-883.  1961) 

Unclassified  report 

DESCRIPTORS:   •Aanonia,  •Gaaaa  rays.  •Orgaaic 
coapouads.  Liquefied  gases.  Solidified  gases. 
Free  radicals.  Radiation  cheaistry.  Ckeaieal 
reactions.  Synthesis. 

Tha  foraatioa  of  hydrazine  ia  liquid  and  solid 
aaaoaia  exposed  to  gaaaa-radiation  was  studied. 
Data  are  given  on  the  characteristics  of  the 
effect  of  the  state  of  tka  process.   (Autkor) 


AO-401  368     Div.   4.  20 
(TISTM/ODN)  OTS  price  $3.60 

Space  Scieaces  Lab..  General  Electric  Co. 
Philadelphia,  Pa. 

THE  PRODUCTS  OF  FLASH  PYROLYSIS  OF  PHENOL-FORMAL- 
DEHYDE BY  TIME-OF -FLIGHT  MASS  SPECTROSCOPY, 
by  Henry  L.  Friedaan.   Sep  62,  27p.  incl.  illat. 
tables,  11  reft.  (Rept.  ao.  62SD81) 
(Contract  AF  04(647)617)  and  AF  33(616)6841) 

Unclassified  report 
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Division  4  -  CHEMISTRY 

OCSCaiPTOIS:   •Phtnolie  plastici,  OccoMposi- 
tloa.  lais  tpectroicepy,  Spectrua  aRalyscrs, 
D««ra4ati«a.  Gaaaa,  Hydraearboas,  Qaantitativa 
aaalytif,  Ckaaleal  raactioai.  High  taaparature 
rasaarch.  Sarfaca  taaparatarat,  Pyralytic. 

A  saapla  of  phaaal-foraaldakyda  waa  flaab  pyro- 
lysad  alavaa  tiaaa  ia  tka  raactloa  ckaabar  of  a 
tiaa-of-fligkt  aaaa  (pactroaatar.   Quaatitativa 
aaalyaai  «ara  dataraiaad  for  pyrolyti*  predacti 
wklak  Mara  praaaat  witkia  taa  cacondi  aftar  aack 
flaak.   A  kigk  dagraa  of  coaiiiteacy  batMoan  coa- 
poaitieas  of  prodact*  froa  consacutiva  flatkat 
rasultad,.   A  discaaaiea  of  tka  ratults  is 
praaaatad.   (Aatker) 


AO-401  369     Di».  U,    10 
(TISTII/ODN)  OTS  priea  $1.60 

Foltaaa  laaaarck  Labs.,  Pieatiaay  Arsaaal. 

Davar.  N.  J. 

ESTIMATION  OF  THE  MOISTURE  CONTENT  OF  M61 

IGNITER. 

by  Riekard  M.  Abbott.  Miltoa  Rotk.  aad  Naikaa 

■  .  Lisit.   Na*  62.  Up.  iael.  illas.  tabla. 

5  rafs. 

Oaclassifiad  raport 

DESCRIPTOllS:   'Igaitars.  •Matar.  Hoistura. 
Potassiua  coapoaads,  Ckloratas,  Laad  eoapouads, 
Tklacyaaatas,  Tast  aquipaaat.  Matarials, 
Dataralaatlaa. 


A  proeadara  aas  daval 
aositura  eoataat  of  H 
A  5g  spaciaaa  is  boil 
of  a  Matar  iaaiscibla 
atkylaaa,  aad  tka  aol 
ratura-saltraat  type  o 
Tka  accuaulated  aolst 
iato  a  beakar  Mitk  aa 
tka  Karl  Fisekar  aatk 
is  parforaed  coaearra 
taat  is  calcalatad  fr 
cavarias  of  Moigkad  a 
qaaatitativa.  Moista 
Igaitar  coapositioa  a 
0.8S.  Tka  procedure 
ta  tka  aaasttraaent  of 
aaistara  ia  aany  otka 
taiaiag  coapounds  tka 
raagaat.   (Aatkor) 


opad  for  dat 

61  igaitar  e 
ad  for  2  kou 

iolvant  luc 
stare  is  col 
f  disti llati 
are  aad  solv 
tkaaol  aad  t 
od.  A  blaak 
atly  aad  tka 
oa  tka  aat  t 
aoKBts  of  Ma 
re  coataats  o 
ra  la  tka  ra 
also  appears 

saall  parce 
r  types  of  a 
t  react  Mitk 


araiaiag 
oaposi  ti 
rs  Mitk 
h  as  tri 
lacted  i 
oa  reeai 
aat  are 
i tratad 

daterai 

aoisatr 
itratioB 
ter  are 
f  saapla 
age  of  0 

appl iea 
ntages  o 
ixt ures 

Karl  Fi 


tka 

oa. 

100  al. 
cklor- 
a  a 
*ar . 
Hashed 
aslag 
aation 
e  coB- 
Re- 

s  of 

6  - 
ble 
f 

COB- 

scker 


AB-401    390  Di».      4,    10 

(TISTM/ODN)    OTS    price   $3.60 

LoBvala  U.  (Belgiua). 

■lACTIUN  KINETICS  IN  FLAMIS. 

Fiaal  tecknieal  rept., 

ky  A.  Vaa  Tlggelen.   Feb  63,  30p.  illas.  15  refs, 

(eraBl  BO.  AF-EOAaOC-62-65) 

(AFOSR-^59^)  Uaclassifled  report 

DESCRIPTORS:   •Flaaes,  •Reaction  kinetics. 
'Nitrogen  coapounds,  •Gases.  Heat  of  activa- 
tioa.  Ckeaical  reactioas.  Free  radicals, 
ExperiaoBtal  data.  Nitrogen.  Mixtures.  Hydro- 
carbons, Oxides,  Coabustion. 


Flaae  propagation  velocities  and  teaperatares 

kave  been  aeasured  in  propy lene-oxygea 

aixtures 

at  differeat  aixture  streagths  aad  vary 

iag 

dilatioBS  Mith  nitrogea.   Aa  activation 

energy 

of  UO    kcal  aad  a  aean  aolecular  Meight 

of  chain 

carriers  can  be  derived  froa  these  aeasureaeats 

The  reactioa  aechanisa  is  discussed,  it 

points 

oat  the  stability  of  the  C3H3   radical. 

A 

coaparative  study  is  aade  of  flaaes  pro 

pagat  ing 

ia  aixtures  of  nitrous  oxide  aad  CH4,  C2H6. 

C3H8.  B-C4H10.  i-CAH10.  C(CH3)4,  C2H4. 

C2H2, 

C3H6.   The  overall  activation  energy  of 

the 

branching  process  has  been  calculated  together 
Mith  the  aean  aolecular  Meight  of  the  free 
radicals  Mhich  are  responsible  for  the  propaga- 
tioa  of  the  chaia  reaction.   A  reaction  aechanisi 
is  proposed  based  on  the  foraation  of  alkoxy 
radicals  according  to  K*  4-  N20  yields  KU*  4>  N2, 
foUoMed  by  KO-  ♦  HH  yields  HUH  ♦  R' .   (Author) 


AD-401  481      Div.   4,  25 
(TISTM/TCG)  OTS  price  |1  .f>0 

Feltaan  Research  Labs.,  fieatinny  Arsenal, 
Dover,  N.  J. 

THE  HEAT  OF  FORMATION  OF  TRISETHYLENEDI AMINE 
COBALT  III  PERCHLORATE  (TEDCP), 
by  Charles  Lenehitz,  Rodolf  Vellcky,  and 
Benjaaia  Haywood.   Dec  62,  r3p.  iael.  tables, 
'4  refs.  (Pieatiaay  Arsenal  technical  aaao.  no. 
1113) 

Unclassified  report 

DESCRIPTORS:   "Neta lorganic  coapoaads,  •Cobalt 
coapounds,  *Perch lora tes ,  'Organic  coapounds, 
•Heat  of  foraation.  Heat  of  reactioas.  Test 
aethods.  Test  equipaent,  Ca lor iaeter s ,  Therao- 
dyaaaics.  Organic  coapounds.  Other. 

The  keat  of  foraation  (delta  H  sub  f)  of  tris- 
etkyleaediaaiae   cobalt  III  perchlorate  (TEDCP) 
MBS  calculated  froa  the  reactioa: 
2(Co(NH2(CH2)2NH2)3)  (C104)3  ♦  3Na2S  yields 
Co2S3  ♦  6NaC10i  ♦  6  (CH;::NH2)  2 ;  a  value  of  -196 
kcal/aole  Mas  obtaiaed.   The  keat  evolved  froa 
tke  above  reactioa  Mas  deteraiaed  ia  a  differ- 
aatiai  raioriaeter.   (Autkor) 


AD-401  591      Div.  U 
(TISTM/CCH)  OTS  price  *! , 


60 


Faralgn   Tech.    Div.,    Air   Force   Systeas  Coaaand. 
Nrigkt-PattersoB    Air    Force   Base,    Ohio. 
KINETICS   OF   THE    D*RK    REACTION    OF    THE  CHLORINE- 
HYDROGEN    MIXTURE.     Ill    AND    IV, 

by    A.     I.    Roilovskly.       1    Apr   63,    39p.    lacl.    illaa. 
table*,    refs.       (Trans,    no.    FTD-TT-62-1688    froa 
■assian   Periodical,    Zhurnal    Fisickeskoy   Kkiaii. 
30t11    and   12.    pp.    2489-2498    and   2713-2723,    1956) 

Unclassified   report 

DESCRIPTORS:      •Coabustion.    •Reaction    kinet- 
ics,   Cklorine,    Hydrogen,    Mixtures,    Flaaes, 
ExplosioBB. 


AD-401    598  Div.      4,    U 

(TISTM/SJH)    OTS    price   $1.10 

Foreign   Tech.    Div.,    Air   Farce   Systeas  Coaaand, 

Wright-Patterson    Air    Force   Base,    Ohio. 

METHOD  OF   OBTAINING    THERMOSTABLE   TRIUINE   RUBBER, 

by    M.    P.    KraSHSkaya    and    I.    L.    Knunyants. 

U  Mar   63,    3p.       (Trans,    no.    FTD-TT-63-176    froa 

Rassian  Patent  No.  145748  (732082/23-4),  pp.  1-2, 

25  May  61) 

Uaclaasified  report 

DESCRIPTORS:   •Organic  coapounds,  •Synthetic 
rubber.  Stability,  Haat-reaist ant  plastics, 
Synthesis  (Ckeaistry). 


AD.-401  683      Div.   4 
(TISTM/SJH)  OTS  price  13.60 

Cornell  U. ,  Ithaca,  N.  Y. 

KINETICS  OF  RAPID  GAS  PHASE  REACTIONS.   THE  AD- 
DITION OF  LEMIS  ACIDS  TO  BASES. 
Final  rept. . 
by  S.  H.  Bauer,  J.  V.  Hartiaes  aad  others. 
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Fab  63.    1v.    iael.    ilia*,    tablea,    22    refs.    (Rept. 
BO.    C.    U.    7237   and  C.    U.    6926) 
(Ceatracts    NoBr-40130.    Proj.    NR05124|j   and 
N6oBr-26417.    ProJ.    NR056242) 

Uaclassifled   frjiport 

DESCRIPTORS:      •Orgaaic   coapounds,    W:keaical 
reactions.    Boron    coapounds,    FluoriJies,    Di- 
boraaes,    Elipkatic   coapounds,    Seco  i|dary 
aaiaes,    Tertiary    aaiaes,    Aaaonia,     i^atkesis, 
Reactioa   kinetics. 
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AD-401    701  Div.      4 

(TISTM/SJH)    OTS    price    $1.60 


Massachus 
VINYL   DER 
REACTIONS 
F(19)    NUC 
PERFLUORO 
AND   TIN. 
Addendua 
Polyaers , 
by   Dietaa 
Mac  iel. 
(CoBtract 


etts    Inst,    of   Tech.,    Caabri 
IVATIVES    OF   METALS.    XIII 

OF   TRIETHYLPERFLUOROVINYLS 
LEAR    RESONANCE    SPECTRA    OF 
VINYL   DERIVATIVES    OF    SILICOII 
AND    OF    PEKFLUOROVINYLTRIETH 
to    final    report    on    Organoae 


J  )e. 
S^ME    ADDITION 
l-ANE.       THE 
THIETHYL- 
GEKMANIUM 
(^XYSILANE. 
llic 


TIE 


r  Seyferth.  Tadashi  Hada  aa 
19  Oct  61,  Up.  iael.  table 
OA  19-129-qa-1277,  Proj.  7 
Uaclassifled 


DESCRIPTORS:   •Organic  coapounds, 
coapounds.  Silanes.  Fluorides,  Bro 
rides.  Nuclear  aagaetic  resoaaace, 
coapoaads,  Tia  coapoaads.  Spectra  ( 
Syathesis  (Cheaistry). 
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react  ioas 
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rf 1 uoroviny 1 tri 
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are  described. 
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AD-401  739 
(TISTM/ODN) 


Div.   4 
OTS  price  $1 
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Foreign  Teck.  Div..  Air  Force  Systeas 
Hright-Patterson  Air  Force  Base,  Ohio 
THERMAL  DECOMPOSITION  OF  NITROSYL  PERtJHLO 
by  V.  Ya.  Rosolovskiy.  18  Mar  63,  6p 
illus.  6  refs.  (Trans,  no,  FTD-TT-fc3 
Russian  Journal.  Doklady  Akadeaiy  Nau^  SSSR. 
146:1,  pp.  115-117,  1962) 

Unclassified  rjejport 


DESCRIPTORS:   •Nitrogen  coapounds, 
rates,  Decoaposition,  Reaction  kiai 
Pyrolysis. 


Gary  E. 
refs. 

> 3-30-001) 
tport 

letalorganie 
Ides,  Chlo- 
leraaaiua 
Infrared) , 


llsilaae 
richloro- 
luoroiodo- 
4iCFHCF2Br, 

4ctures  of 
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incl . 
-t116   froa 
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eti 


CHEMISTRY  -  Division  4 


AD-401    867  Div.       4,    17,    25 

(TISTM/EJH)    OTS    price   $1.60 

Aeronautical   Reaearch   Lab.,    Office   of   Aeroipace 
Reaearcb,    Vright-Patterson    Air   Force   Base,    Ohio. 
METHOD   FOR    DETERMINATION    OF   THE   FREE    AND   TOTAL 
TITANIUM   CONTENTS    IN    Zr02-Tl    COMPOSITIONS. 
Interia   technical    report    on   Surface   and    Interface 
Phenoaena   of  Matter. 

by   Ross   N.    Moshler    and  Robert   Ruk.      Jan   63.    I4p. 
incl.    table*.    4  ref*.    (Rept.    no.    ARL   63-13) 
(Proj.    7022) 

Uncla**{fied   report 

DESCRIPTORS:       •Tltanlua,    •Tltanlua   coapo4tnds, 
•Voluaetric    analysis.    Dioxides,    Cheaical    analy- 
st*.   Solids,    Solutions,    Ceraets,    Pkase   studies. 
High    teaperature   researck,    Subllaation. 
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AD-401    871 
(TISTM/SJR) 


Div.       4 
OTS   price  $2.60 
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Massachusetts    Inst,    of  Tech.,    Caabrtdge. 

ORGANOMETALLIC    POL'YMERS. 

Final    rept.,    1    Oct    58-31    May    61. 

by    D.    Seyferth.    1    Aug   61,    1v.    Incl.    tables,    refs. 

(Contract  DA  1 9-1 29-qa-1 277) 

Unclassified  report 

DESCRIPTORS:   •Organic  coapounds.  •Aroaatle. 
coapounds,  Metalorgantc  compounds,  Silanes, 
Geraanlua  coapounds.  Tin  compounds.  Fluorides, 
Nuclear  magnetic  resonance,  Ckroaat ogr aph Ic 
analysis.  Spectra  (Infrared),  Synthesis  (Chea- 
istry), Phosphines. 


AD-401  887      Div.   4.  14 
(TISTM/BRM)  OTS  price  $1.60 

Air  Force  Caabridge  Research  Labs.,  Bedford. 

Mass. 

SPECTROGRAPHIC  ANALYSIS  OF  TRACE  ELEMENTS  IN 

ALUMINUM  OXIDE  MATRICES. 

Research  note, 

by  John  J.  Fitzgerald.   Jan  63,  9p.  incl.  illas. 

tables.  7  refs.  (Rept.  no.  AFCRL-63-3) 

(Proj.  AF  5620) 

Unclassified  report 

DESCRIPTORS:   •Aluainua  compounds,  Impurities, 
Spectroscopy,  Synthetic  stones.  Ruby,  Stand- 
ards, Oxides. 

THenty-five  trace  elements  in  aluminum  oxide 
matrices  are  determined  by  a  spectrogr aphi c 
method.   The  oxide  samples  buffered  Mith  graphite 
are  arced  at  high  aaperage  and  the  spectral 
iatensities  aeasured  by  an  external  standard. 


Division  4  -  CHEMISTRY 

par*  aliiaiaiiB  oxidt,    txcitcd    tiailarly.      Tht 
■•tkod    it    coaraaiaat,    saatitlT*.    pracita,    aad 
■•r*  talttd   tkaa   ebaaleal    aaalytis,    which   Moald 
raqaira  aa-  axtaadad.    difficalt,    aad   coaplax 
aaalytiaal    sehaaa.      It    hai   bata   asad   roatiaaly 
far   tha  aaalysit   of   latara   aad   ralatad  aatariali. 
Tba  aaaeaatratiaa   raagaa   eovarad   for    tha   ia- 
Nritlat    vary   froa  0.0001    aad   0.0025   ap   to   0.010. 
(Aathar) 


AD-i01    869  Di*.      4 

(TISTi/CCH)   OTS   priea  $2.60 

Ceraall    0.,    Ithaca.    N.    Y. 

NOCLEATION   OF   SILVCt   ON    SODTCI    CHLORIDE, 

by    D.    Valtaa.    T.    N.    Rhodta,    aad  R.    «.    RolKai. 

Not   62,    17p.    tacl.    illai.    tabla.    5   rafi.    (Tech- 

alcal  rapt.  ao.  7) 

(Caatraet  Haar-i0131,  ProJ.  NR  036-035) 

Uaclaitifiod  report 

DESCRIPTORS:   •Silver,  •Sodiaa  coapoundi, 
Adsorptioa,  Sarfaeo  preparttei,  Diaiociat iaa, 
Taaparatara,  Naclaatioa,  Cbloridea. 
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AD-A01    932  Div.      A,    7 

(TISTI/SJR)    OTS   price  $8.10 


■ass.    last,    of  Tech.,    Caabridge. 

ELECTROCHEIICAL   OXIDATION    OF    FORMIC   ACID, 

by  Robert   Slott. 

Jaa   63.    169p.    iacl.    illas.    tables.    53p.    (Sciaa- 

tifie   rapt.    ao.    5) 

(Coatraet  Near  18^178)  Uaclassified  report 

DESCRIPTORSt   •Elcctrocheai str y ,  •Aliphatic 
coapoaads.  Electrodes.  Platiaaa,  Electric 
poteatial,  Capacitaaea,  Electrolytes,  Salfuric 
acid,  CarboB  dioxide.  Nitrogen,  Hydrogea. 
Faal  cells.  Oxidatioa 

This  lavastigatioB  was  andertaken  to 
better  aaderttaadiag  of  the  aechaalt 
electrecheaical  oxidatioa  of  foraic 
plala  platiaaa  electrode.  Atteatioa 
aa  the  aatttaal  voltage  behavior  obte 
foraic  acid  solatioas.  Experiaeatt 
oat  to  deteralaa  the  effect  of  pretr 
sabseqaeat  electrode  perforaaace  aad 
sight  iato  the  aatare  of  the  galvaao 
age  oscillatioas  observed  with  forai 
tloai.  Tha  affect  of  electrode  pret 
chreaopoteatioaetry  aad  carreat-pota 
layar  capacitaaea  ralatloathips  was 
■iaiaaa  opaa  clrealt  poteatlals  were 
a  faactloa  of  pH  ia  tha  prasaaee  of 
carbea  aoaaxide,  aad  carboa  dioxide, 
taace-peteatial  carves  were  obtaiaad 
poteatial  ia  H2S04  as  a  faactloa  of 
coacaatratiaa.  Ia  tha  saaa  systaa  c 
potcitial  ralatloathips  were  ttadied 
vaaostatic  >oltaga  oscillatioas.  It 
ed  that  thc^aiaiaaa  opaa  circait  pot 
served  wit*  foraic  acid  oa  platiaaa 


obtain  a 

a  of  the 

acid  oa  a 

was  focBsed 

rved  in 

were  carried 

eataeat  oa 

to  gala  in- 

static  volt- 

c  acid  soIh- 

reataeat  on 

atial  doable 

deteralBod. 

obtaiaad  as 

aitrogea. 

Capaci- 

at  eoastaat 

foraic  acid 

apacitaace- 

dariag  gal- 

wai  coBClad- 

aatiai  ob- 

ia  aaatral  aad 

acid  aedia  it  dae  to  the  pretCBce  of  hyurogen  on 
the  electrode.   The  rite  of  poteatial  at  opaa  cir- 
cait wat  foaad  to  be  ceased  by  the  adsorption  of 
aa  aakaowB.  aacharged  orgaaic  tpaciet  oa  the  plat- 
iaaa electrode.   Both  the  hydrogea  aad  the  aa- 
charged orgaaic  species  were  foraed  froa  the  che»- 
Ical  decoaposltioa  of  foraic  acid.   There  were  ia- 
dicatioBs  this  species  was  CO.   (Aathor) 


AD-402  086     Div.   A 
(TISTM/AM)  OTS  price  $1.60 

PoBBsylvania  State  U.  Mineral  ladattrias 
Experiaent  StatioB,  Uaivertity  Park. 
SYNTHESIS  AND  I-R  SPECTRA  OF  LOM  SPODUMENE. 
by  Vladiair  Bliaov  and  Rustaa  Roy.  3  Apr  63. 
9p.  iacl.  illas.  refs.  (Techaical  rapt.  ao.  17) 
(Coatraet  Noar-65620) 

Uaclassified  report 

DESCRIPTORS:   •Minerals,  •Single  eryttalt, 
Cryttal  growth.  Glass,  Naclaatioa.  lafrared 
spectroscopy.  Silicates.  Pegaatite.  Syathasis 
(Cheaistry) . 

The  alpha  (low)  fora  of  spodaaeae 
(U20.A1203.4Si02)  hat  taccatsfally  beea 
syathesised  reprodacibly  by  aacleatiag  its 
glass  at  pressares  above  10  kbars  below  600  C,° 
aad  cryttallisiag  above  20  kbars  at  800  C. 
Alpha-Eacryptite  caa  also  be  grown  withoat 
aiaaralisars  by  this  procedare.   Differeacat  ia 
the  infrared  spectra  of  the  alpha  aad  the  beta 
polyaorphs  of  each  of  the  two  aiaerals  are 
iaterpreted  la  teras  of  the  coordiaatioa  chaages 
aad  coald  serve  for  qaaatitative  evalaatioa  of 
aixtares.   (Aathor) 


AO-402  167     Div.   4 
(TISTN/AM)  OTS  price  |1.60 

Geaeral  Dynaaics/Con vai r .  San  Diego.  Calif. 

ELECTROMOTIVE  POTENTIALS. 

Rept .  on  Material  -  Alaainna  -  Steel.  Alloy. 

by  A.  F.  Hooper,  J.  C.  George,  and  E.  E.  Keller. 

9  Apr  59,  9p.  incl.  illas.  table,  21  refs. 

(Rept.  no.  8926-U6) 

(Contract  AF  33(657)8926) 

Unclassified  report 

DESCRIPTORS!   •Corrosion,  "Elect rocheaitt ry , 
•Aluainaa  alloys,  'Alloys,  Electrolytes, 
Electrodes,  lonisation  potential,  Docaaenta- 
tion.  Steel,  Zinc,  Polarisation,  Anodes  (Elec^ 
trolytic  cells).  Cathodes  (Electrolytic  cells), 
Metals. 

A  literatara  aarvey  was  aade  on  elect roeheaieal 
corrosioa  as  related  to  aircraft  fabricatioa 
aaterials.   Electrecheaical  corrosioa  probleas 
aad  testiag  aethods  were  eapkasised  in  the  liter- 
atare  sarvey.   In  addition,  the  elect roaotl ve 
potentials  of  several  aircraft  aaterials  were 
deterained  and  are  presented.   (Aathor) 


AD-402  311      Di».   4,  25    . 
(TISTN/REB)  OTS  price  11.10 

Califoraia  U. .  Berkeley. 
CHEMISTRY  OF  NATURAL  PRODUCTS. 
Fiaal  rept.,  Sep  61-Aug  62,- 
by  Hoary  Rapoport.   1  Mar  63.  8p. 
(Great  DA-CML-18-108-G-33) 

Uaclattiflad  report 

DESCRIPTORS:   •Alkaloidt,  •Veaoat,  •Fishes, 
lodates.  Hydrogen  peroxide.  Hydrogen  coapoands. 
Iodides,  Photphorus,  Cheaical  reactioat.  Mo- 
lecular ttracture,  Shellfith,  Oxidatioa. 
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CHEMISTRY  -  Division  4 


Oxidatioa  of  d^hydrosaxitoxia  with  per  irdate 
proceeds  at  alkallaa  pH's  with  the  coa  i^aptioa 
of  oaa  aole  of  oxidaat.   The  product  1  i,  a  weakly 
basic  aalaa:  ao  foraaldehyde  was  foaad,   Oxida- 
tioa of  saxltoxia  with  coaceatrated  H2^&  gives 
gaanidine  aad  beta-gaaaidinopropioaic  Acid, 
hith  dilate  H202,  a  aaw  coapouad.  C9H1  I)2N6C1, 
is  obtaiaad.   The  actioa  of  P  aad  HI  oi  ryaaodol 
leads  to  a  gaaaa-lactoae  as  the  aaia  pi>dact  plus 
several  other  crystalliaa  prodacts.   Tie  gaaaa- 
lactaaa  is  aost  likely  a  sabstitated  ii |aa  oa 
the  basis  of  spactrophetoaatric  stadiei «   Oxida- 
tioa of  ryaaodol  with  pariodate  proceei t  to  aa 
oxidatioa  prodact  froa  which  foraic  aa^iisoba- 
-yric  acids  caa  be  cleaved.   (Author) 


A0-i02  316     Div.  i, 
(TISTM/AM)  OTS  price  $1.25 

Baylor  U. ,  Haco,  Tex. 

THE  EFFECT  OF  ADDITIVES  OF  ELECTRODEPoilTION  AND 

ELECTRODISSOLUTION  OF  METALS.  T 

Final  rept.  on  Characteri satioa  of  Soljl  Phase 

•ad  laterphase  Pheaoaeaa  ia  Crystalline 

Subttaacas,  T 

by  Thoaas  C.  Fraaklia,  Jerry  Barrett,  lid  others. 

Mar  63.  42p.  iacl.  illas.  U7  refs.    1 

(Coatraet  AF  33(657)7485,  ProJ.  7353) 

(ASO  TDR  63-212)       Uaclassified  rai >rt 

DESCRIPTORS:   •Electroplatiag,  "AddiJ  vas. 
•Electroplatiag  solatioas.  Electrolytes, 
Electrodeposltioa,  Cyaaides,  Salfatej,  Aaodts, 
Nickel,  Electrolytic  polithiag,  Sulfiif  coi 
pounds^  Cadaiua. 


A  prellaiaary  investigatioa  was  aade  o 
effect  of  additives  on  the  electrodepo 
cadaiua  aad  oa  the  electrodissolutioa 
The  electrodeposltioa  study  was  priaar 
to  a  ttady  of  techaiqaet.   Theae  techa 
eladed  coattaat  carreat  paltet,  cyclic 
■etry,  aicrovolaaetrie  aeatareaeat  of 
evolved,  aad  hydrogen  eabrittleaeat. 
fouad  that  the  carreat  effieieaey  for 
tioB  of  cadaiaa  varied  with  eoBceatrat 
idditive  ia  a  regalar  pattera.   Dtiag 
plttiag  tiaet,  differeat  bate  aetalt, 
carreat  deatitiet,  aad  ia  ttirred  aad 
solatioat  the  additive  effeeta  oa  earr 
effieieaey  were  siailar.   The  electrod 
ttady  iadicated  that  aader  toae  coadit 
oxidisiag  additive  acted  oa  the  aetal 
order  corrosioa  reaetioa.   Thit  reacti 
•cceleratad  by  th*  applicatioa  of  the 
poteatial.   (Aathor) 


'the 

Itioa    of 
I    aickel. 
ty    Halted 
l^aet    ia- 
^oltaa- 

Jfdrogen 
t    was 
lie  depoti- 

i|4n    of 
Iff ereat 
|lf  fereat 
kttirred 
Mt 

iiatolatioa 

Idat   aa 

m   a   first 

>i4   was 

adodie 


AD-402    341  Div.       4,    25 

(TISTH/REB)    OTS    price   $1.60 

University   Coll.,    Dablin,    Eire. 
MOLECULAR   ORBITAL   THEORY   OF   ORGANOHETAL  JlC 
COMPOUNDS.    PART   4.       SUBSTITUTION    REACTIPMS   OF 
TRICARBONYLBENZENECHROMIUM, 
by   D.    A.    Brown.       1963.    lOp.    illas.    tablet, 
15   raft.       (Techaical    rapt.    ao.    6) 
(Coatraet      M62558-3560.    ProJ.    NR   051-41  7J) 

Uaelatiified   rcp|>|rt 

DESCRIPTORS!      •Metalor ganic    coapoandtL    •Sab- 
ttitution    reactioat,    Atoaic    orbitali.    Elac- 
troat,    Eaergy,    Heat   of   activation.    Reliction 
kinetics,    Qaaataa  aachaaics.    Theory. 


It 


e  ■ 


■olecalar  orbital  theory  provides  a  sat 
•xplaaatioa  of  the  charge  traasfer  obs 
tubs ti tat ad  trlcarbeaylbaaieaechroaiaat 
theory  is  exteaded  to  a  diseassioa  of  t 
ttitatioa  reactioas  of  these  systeas. 
■lar,  the  coatribation  of  the  pi-electr 


il 

■factory 
ived  ia 

this 
i|i  sab- 
^  partie- 


eaergy  to  the  activatioa  eaergy  for  nacleophl lie. 
radical,  aad  electrophilic  sabstitatioa  of  the 
coaplex  is  ealcalated;  these  valaes  are  eoapared 
with  those  for  the  correspoadiag  sabstitatioa 
reactioas  of  beaseaa.   Tha  calcalatioas  are  aade 
for  a  wide  raage  of  paraaaters  ia  order  to  test 
th*  reliability  of  the  coaclasioas  aade  on  such 
a  theoretical  aodal.   (Aathor) 

AD-402  392     Div.   4,  16 
(TISTM/SJR)  OTS  price  $1.60 

New  Haapshire  U. ,  Darhaa. 

CHEMICAL  SYNTHESES  OF  ACTINOMYCIN  ANALOGS. 
Aaaaal  rept.  ae.  1,  Jane  61-Jaae  62, 
by  Robert  E.  Lyle.  P.  S.  Halw*  and  others. 
24  Oct  62,  16p.  iacl.  illas.  U  refs. 
(Greats  139-R-1  and  DA-CML-1 8-1 08-61 -G- 28) 

Uaclassified  report 

DESCRIPTORS:   •Organic  coapoundt,  •Antibiotics, 
Peptides,  Aaino  acids.  Spectra  (infrared), 
Pharaacology,  Synthesis  (Cheaistry). 
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AD-402   421  Div.      4 

(TISTM/LMH)    OTS   price   $1.60 

Naval   Civil   EagiaaeriBg   Lab.,    Port   Haeaeae, 

Calif. 

MAGNESIUM  REMOVAL  EXPERIMENTS  FOR  CONTROL  OF 

SCALE  IN  VC  STILLS. 

by  C.  Saturaiao.   28  Mar  63,  5p.  illas.  4  refs. 

(Rept.  BO.  TN-493) 

(ProJ.  Y-R011-01-052) 

Unclassified  report 

DESCRIPTORS!   •Evaporators.  •Sea  water, 
HagBOsiuB,  PH,  Control,  loa  exchaage  resias. 
Inhibition,  Distilling  pleats,  Degradatioa, 
Separatioa. 

Aa  experiaeatal  study  was  iaitiated  to  deteraine 
the  effect  of  the  coBceatratioa  of  aagaesiaa  ioa 
ia  sea  water  apoa  the  scaliag  characteristics  ia 
vapor  coapressioa  stills.   An  atteapt  was  aade 
to  deteraine  the  rate  of  scale  foraatioa  at 
reduced  aagaesiaa  coaceatratioBS.   The  ase  of  an 
ion-exchaage  resia  was  fouad  to  be  iapractieal 
for  aaiataiaiag  a  coastSBt  valae  for  aagaesiaa. 
Farther  iavestigatioa  depeads  apoa  the  feasibil- 
ity of  coatrolliag  aagaesiaa  by  coatrollad 
pr*eipitatieB  aad  filtration.   (Aathor) 


AO-402  424      Div.   4 
(TISTM/REB)  OTS  price  $1.60 

Foreiga  Teeh.  Div..  Air  Force  Systeas  Coaaand, 
Vright-PattersoB  Air  Force  Base,  Ohio. 
OXIDATION  OF  ORGANIC  COMPOUNDS, 
by  S.  R.  Rafikov,  B.  V.  Suvornv  and  otkers. 


IS 


Dlviflion  5  -  CX)MMUNICATK»« 

12  lar  63.  lOp.  lacl.  illai.  12  refi.  (Trais. 
■0.  rro-TT  62-1«77/fr»B  laisiaa  parladical 
lavattiya  Akadaall  Naak  Kaaakkskay  SSI.  Sariya 
Kkialckatkaya.  No.  1  (21),  pp.  67-71.  1962. 

Daelatilfiad  raport 

DCSCIIPTOISi   •Orfaale  eoapeaadi,  Oxldatioa. 
Aaaoaia,  Ckaaical  raactioat.  Catalyati,  Tia 
eoapoaadi,  Vaaadatat.  Syatkatit. 


Tka  r 
laaa 

•  tadi 

proda 

■itk 

caata 

tara 

tkaar 

takaa 

as  a 

iaopk 


aactioa  of  oxidisiag  aaaoaolytis  of  w-xy- 
witk  a  catalyst  of  staaaoas  vaaadata  was 
ad.   It  kas  baaa  skoaa  tkat  tka  basic 
et  of  tka  procass  is  isopktkalodiaitrlla. 
a  kydreearboatalrtaMoaia  ratio  of  1t80t3. 
et  pariod  of  0.^  sae,  aad  raaetioa  taapara- 
of  390  dag  its  yiald  raaekad  6o;t  of  tkat 
atically  ealcalatad  for  tko  substaaco 

Tka  raactiaa  stadiad  aay  ba  recoHaeadad 
Mtbod  of  syatbasixiag  tka  diaitrila  of 
tkalic  acid.   (Aatbor) 


S.   COMMUNICATIONS 


AO-^01  167     OlT.   5,  6,  12,  8 
(TISTP/PCI)  OTS  priaa  #6.60 

Pfcileo  Corp.,  Pala  Alta,  Calif. 
ADVENT  PROGBAM. 
Plaal  rapt. 

30  Jaa  63.  1v.  lacl.  illas.  (tept.  aa.  HDL- 
Tt1995) 

(Caatracts  Af  0^(6^7)828  aad  Af  0^(695)112) 

Uaclassifiad  report 

DESCIIPTORS:   •CoMuai  eat  ioa  satellites 
(AetlTo).  •Badar  trackiag.  •Teleaeter  systeas, 
•Coaaaad  aad  coatrol  systeas,  Ckeekoat  equip- 
■aat.  Speeificatioas,  lastractioa  aaaaals, 
laliability.  Logistics,  Groaad  support  equip- 
Beat,  Orbit  trajectaries,  Badar  oqaipMat, 
Badar  statioas. 


Aa  kistorieal  accouat  of  Pki 
tiea  ia  tka  Adraat  Prograa  i 
tkoagk  uapredictable  eveats 
Pragraa  froa  becoaiag  aa  ope 
tka  prograa  did  provide  aa  e 
lag  aaaageaeat  cooperatioa. 
of  tkis  cooperatioa  are  rapo 
Adreat  will  aa  laager  be  kea 
trackiag.  teleactry  aad  eoaa 
developed  aad  delirered  by  P 
fiadiag  its  way  iato  aaay  ot 
systeas  destiaed  to  ackieve 
(Aatkar) 


Ico  VOL'S  participa- 
s  preseated.   Al- 
preveated  tka  Advent 
rational  systea, 
xaaple  of  eagiaeer- 

Naaereus  exaaples 
rted.   Tke  naae 
rd;  koaever,  tke 
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bilco  is  preseatly 
ker  satellite  coatrol 
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AO-401  187     DiT.   5,  15 
(TISTP/PEH)  OTS  price  1^.60 

■atkeaatics  Besoarck  Caatar,  0.  of  Miscoasln, 

■  adi  soa. 

ELECTBIC  lAVI  PB0PA6ATIM  ON  NON-UNIPOBMCOOPLED 

TBANSMISSION  LINES 

by  CalTia  H.  Nilcox.  Jaa  63,  i7p.   21  refs. 

(■BC  Taekaical  saaaary  report  ao.  376) 

(Caatract  DA-1 1-022-0B0-2059) 

Oaclassified  report 

DESCBIPTOBSt   'Eleetric  carreats,  •Electric 
pateatial,  Traasaissiaa  liaes,  Telepkoae  lines, 
latagral  traasforas.  Partial  differential  eqaa- 
tiaas.  Matrix  algebra,  Differeatial  eqaatioas, 
raactioas,  Coupliag  circuits.  Electrical  ia- 
pedaace,  Staadiag-wa*e  ratios,  Propagatloa. 
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AD-401  238     Div.   5 
(TISTI/DGH)  OTS  price  #1.10 

Soatkara  Besoarck  last.,  Biraiagkaa.  Ala. 

(No  title). 

■oatkly  progress  rept., 

by  Alvia  N.  Bird.  Jr.   11  Apr  63,  5p. 

(Contract  OA  18-108-aac-32-A) 

Oaclassified  repart 

DESCRIPTORS:   •Aerosols.  •Ckeaical  warfare 
ageats,  Talevisioa  caacras,  Televisioa  dis- 
play systeas,  Catkodes.  Platiaua,  Electrockea- 
Istry,  Particle  sise. 
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AD-4C1  JJ,C  Div.   5 

(TISTP/PCB)  OTS  price  15.60 

ITT  Internatioaal  Electric  Corp..  Paraaas,  N.  J. 

STBATEGIC  AIR  COMMAND  CONTROL  SYSTEM  (i65L) . 

Moatkly  test  progress  rept.,  2C  Dee  62-2C  Jaa  63, 

by  J.  R.  Lewellyn.  20  Feb  63,  ASp.  iacl.  iUus. 

16  refs.  (Rept.  no.  lEC  20130) 

(Contract  AF  19(626)8) 

(ESD  TOR  63-223)       Oaclassified  repart 

DESCRIPTORS:   •Coaauaica t ion  systeas. 
'Strategic  Air  Coaaakd,  Data  sterage  systeas, 
Eleetroaie  equipaeat,  Test  eqaipaaat  (Elec- 
tronics). Reliability,  Display  systeas,  Data 
transaission  systeas.  Data  processiag  systeas, 
Coanaand  and  coatrol  systeas,  Coabat  iaforaa- 
tloa  eaatars. 
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AD-401  817     DIv.   5 
(TISTP/MC)  OTS  price  $4.60 

Kansas  U. ,  Lawrence. 

OPTIMUM  SYNTHESIS  OF  SAMPLEO-DATA  SYST 

NON-STATIONABY  BANDOM  INPUTS. 

Master's  tkasis, 

by  Babart  H.  McCaaisk.   Feb  63.  i3p.  i 

16  rafs. 

Uaclassifiad  ra 

OESCBIPTOBS:  •Coaauaicat Ioa  tkaory, 
processing  systeas.  Errors,  Saapling 
tistieal  functions.  Statistical  anal 

Tkts  tkesls  presents  a  aeaa  aapll tude-4»t-t iae- 
weigkted  error  optialsation  criterion  'or  use  in 
syntkesising  aa  optiaua  saapled-data  siktea  wkose 
inpat  is  a  non-stationary  randoa  signal  corrupted 
by  additive  noise.   Tke  criterion  is  a^)>lied  to 
botk  a  tiae-invariaat  systea  and  a  t  ia4«-variant 
systea.   Pkysieally  real isabl e  solut ioa|  far  tke 
optiaaa  systea  are  derived  in  eack  cas4^   Tka 
following  is  eoneladed.   Altkougk  tke  i^uare  »f 
tke  systea  error  was  used  for  tke  aaplitude 
weigktlag  fuaction,  tkis  selection  is  i»t  tke 
best  in  aaay  cases.   A  siailar  problaajarises 
in  tke  selection  of  tke  tiae-weigkting  function 
aad  tke  sabset-walgbting  paraaeter.   nI  general 
procedara  kaown  will  take  tke  place  of  Ik  de- 
signer's experience  in  tke  selection  o^  these 
weighting  faactions.   Many  factors,  including  tke 
ekaracteristics  aad  coaplexity  of  tke  ^fstea.  and 
cost,  aast  be  considered  in  deciding  tIa  type  of 
weigkting  function  to  be  used.   A  logic kl  study 
of  tkese  factors  is  a  desirable  subject  for 
furtker  work.   Tke  aatheaatical  rigor  i ks  re- 
viewed.  Tke  author  Justifies  necessarj  I nt er- 
ckange  of  orders  of  suaaation  by  statira  that 
■ost  saaaations  and  integrations  arisirj|  in  con- 
nection with  physical  systeas  are  absolately 
convergent. 


AD-A01  8^5      Div.   5 
(TISTP/MC)  OTS  price  $3.60 

Lockheed  Aircraft  Corp..  Sunnyvale.  Caljtf. 

SOME  QUANTUM  CONSIDERATIONS  FOR  SUBMILlJtMETER 

AND  OPTICAL  COMMUNICATIONS. 

Technical  rapt. , 

by  D.  P.  Harris  and  M.  R.  Raasay.   Jan  h. 

25p.  iacl.  illas.  11  refs.   (Rept.  no.  ^9Ch-(>y- 


25P. 
19) 


Dnclassified  report 
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atioB  is  givaa  to  the  perforaanQe  of 
Bsing  idem  energy  detection  witth  and 
signal  preaaplif ication.   The  cidase- 
of  using  signals  of  Halted  eok^reace 
aated  in  several  cases.   It  is  4ouad 
Btaa  disturbances  do  not  inherejatly 
e  inforaatioa  tkat  caa  be  coaaulnieated 
kaaael  ia  tke  aaaaer  tkat  addit|lva  noise 
kere  additive  aoisa  is  negligiblLe,  it 
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odulatioa  sckaaas  aad  pkotoa-cokinting 
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COMMUNICATK)NS  -  Division  5 

of  power  reqaired  per  unit  of  inf oraatioa-trans- 
far  rate)  is  poteatially  superior  to  tkat  offered 
by  aay  systea  of  aodulatioa  which  involves  re- 
cei ved-sigaal  aaplif icatioa  prior  to  detection. 
(Author) 


AD-401  920     Div.   5.'  16 
(TISTB/AH)  OTS  price  $1.60 

Air  Force  Caabridge  Research  Labs..  Bedford. 
Mass. 

EXTRACTION  OF  PITCH  FROM  THE  TRACHEA. 

by  Harold  C.  Porter.   Feb  63,  lOp.  iacl.  illus^ 

3  refs.  (Rapt.  ao.  AFCBL  63-2^) 

(ProJ.  4610) 

Uaclassifiad  report 

DESCRIPTORS:   •Voice  coaaunieation  systeas. 
•Speech  transaission.  Transducers  (Acoustic), 
Throat,  Test  aethods,  Design,  Instruaentation , 
Speech.  Syathesis.  Pitck  discriaiaatioa. 
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AD-402  113     Div.   5 
(TISTP/TL)  OTS  price  17.60 

Microwave  Research  last..  Polytechnic  Inst,  of 

Brooklyn.  N.  Y. 

ERROR  CONTROL  IN  DIGITAL  COMMUNICATION, 

by  Arnfinn  Moe  Manders.   Jan  63.  73p.  incl. 

illus.  13  refs.  (Research  rept.  no.  PIBMRI- 

1076-62) 

(firant  AFOSR-62-295) 

Dnclassified.  report 

DESCRIPTORS:   •Digital  systeas,  •Errors, 
•Telephone  coaaunieation  systeas.  '0018  trans- 
aission systeas.  'Signals,  Modulation,  Detec- 
tion, Statistical  distribution.  Matrix  algebra. 
Sequences,  Nuaerical  analysis.  Signal-to-noise 
ratio,  Coiiputers,  Circuits,  Control,  Coaauni'ca- 
tion  systeas.  Probability,  Interference. 

A  solution  to  the  problea  of  obtaining  the  aaxi- 
aua  transaission  rate  subject  to  a  fixed  perais- 
sible  error  rate  and  a  fixed  equipment  coaplexity 
is  studied.   The  aethod  by  which  this  is  accon- 

Flished  is  to  use  an  error  correcting  device 
ECD)  that  exaaines  the  signal  for  signs  that  a 
barst  of  impulse  noise  is  likely  to  have  oc- 
curred.  The  bits  that  are  in  doubt  are  erased 
and  replaced  by  use  of  a  two-diaensi onal  parity 
cheek.   This  aethod  allows  a  few  errors  to  pass 
aadetected  by  the  ECD  aad  will  therefore  give  a 
saall  but  definite  probability  of  errors  in  the 
presence  of  noise  bursts.   Soae  of  these  errors 
can  be  corrected  if  the  code  used  has  soae  error 
correction  capability.   The  two-diaensi onal  code 
used  is  to  break  the  received  string  of  bits  in 
sequences  that  are  used  as  rows.   By  making  the 
rows  sufficiently  long  the  probability  that  one 
noise  burst  will  cause  wore  than  one  error  in  any 
coluan  can  be  aade  very  saall.   A  figure  of  aerit. 
H,  is  defined  by  which  different  transaission 
systeas  can  be  classified  as  to  burst  length. 
Given  a  peraissible  probability  of  error  and  the 
aaxiaua  channel  capability  to  ECD  will  be  con- 
structed in  a  way  aaxiaize  the  effective  signal- 
lag  rate.   (Author) 


17 


Division  6  -  PETEClVtN 

AD-402   ^26  Oif.      5.    8  >< 

(TISTE/JBH)    OTS   priet  11.10 

rartlga  Tech.   »lw..   Air   Fore*   Systcat  Coaaaatf. 

■rigkt-Pattcrsoa   Air   Forct  Base,    Okie. 

OSE   OF   EXPEIIIENTAL   DATA    IN   CALCUUTING  THE 

lELIABILITy   OF    RAOIOELECTRONIC    EQUIPMENT.    BASED 

ON   THE    POISSON   DISTBIBUTION. 

by   G.    B.    Liakovtkiy.      18   Bar    63.    5p.       (Traaa.    no. 

FTD-TT-63-38    froB  laisiaa   Ptriodical,    Izrattiya 

Vysckikk   Uckabaykk  Zavadeaiy.      Priborottroyeaiye, 

Na.    5.    pp.    43-^6,    1961) 

Uaclatsif lad   report 

DESCRIPTOtSi      "ladio   eqaipHCat,    Statistical 
proceiiei,    Elactroaic    aqaipaeat.    Probability. 
Kxpariaaatal   data,    Maliability    (Electroaici) . 


AD-402  i5i  D(*.       ; 

(TISTE/CAB)    OTS   price  $1.60 

Fereiga  Tack.    DIt.,    Air  Farce  Sytteas  Caaaaad, 

■rtgkt-Pattersen    Air   Force   Base,    Okio. 

AN   OPTIBUB    IDEI1TIFTING    DEVICE   FOB    SYSTEMATIC 

CODES    AND  CERTAIN    TYPES   OF   CHANNELS, 

by    I.    I.    Gruskke.      20  Nar   63,    10p.    lacl.    illas. 

table,    4   refa.       (Traas.    no.    FTD-TT-63-248    froa 

larestiya   Akatfeaii    Naak   SSSR.    OTN.    Energetlka    ( 

Arteaattka.    No.    3,    pp.    105-109,    1961) 

Onclasslfied   report 

DESCRIPTORS:      •Radio   tigaali.    •Ceding,    •Coaaa- 
aieatioas    tkeery.    Probability,    Detectors,    Ma- 
trix  algebra.    Series,    Seqaeaces.    Identification. 


6.    DETECTION 


AO-401  109 
(TISTM/PCR) 


Oir.   6 
OTS  price  $18. 


50 


RCA  Defease  Electroaic  Prodacts,  Burlington, 

■  ass. 

INVESTIGATION  OF  TRANSPORTABLE  SEARCH  RADAR 

AND  SIF  EQUIPMENT. 

Fiaal  rept.,  J,   Apr-30  Sep  62, 

by  J.  Laagiaiger,  E.  Reid,  aad  R.  Mocia. 

30  Sep  62,  1*.  iacl.  illas.  tables. 

(Ceatract  AT  19(60^)8020,  ProJ .  212^) 

(ArClL-62-700)         Oaclassified  report 

DCSCRIPTORSi   •Searcb  radar,  Ident i f i cat i oa 
•  ysteas,  Electroaic  equipaent,  Coaauai cat  ion 
systeas.  Power  supplies.  Air  conditioning 
equipaent.  Radar  receivers.  Radar  traasai t ter s. 
Modulators,  Radar  aateaaas.  Microwave  equip- 
■eat,  Groaad-coatrolled  approack  radar, 
■icroaave  coaauaicat ion  systeas,  Atavapkeric 
refractioa,  Codiag,  Circuits,  Skelters,  Site 
selectioa.  Traffic  coatrol  systeas.  Ultrakigk 
freqaeacy.  Radar  aatijaaaiag.  Mobile. 
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searck  radar  aad  otker  subsysteas.  witkia  tke 
Augaeated  Four  Mheels  Systea  coaplex,  were 
tkorougkly  i avest igated.   Microwave  liak  equip- 
aeats  were  evaluated,  and  specific  perforaaace 
ckaracterist ics  were  defiaed  for  use  ia  tke 
Augaeated  Four  Mkeels  Systea.   (Autkor) 

AO-401  161      Div.   6 
(TISTP/FEM)  OTS  price  $19.75 

V.    of  Texas,  Aastia. 

GUIDE  TO  THE  SELECTION  OF  ACOUSTIC  FILTERS  FUR 

LIQUID-FILLED  SYSTEMS. 

by  E.  L.  Hixsoa.  J.    V.  Kaklbaa  aad  0.  G. 

Galloway.   Sep  62,  328p.  iacl.  illas.  tables. 

28  refs.  (Acoustical  rept.  ao.  202) 

(Ceatract  N0bs-86l65.  ProJ.  SF013-11-01) 

Uaclassifiad  report 

DESCRIPTORS!   •Acoustic  filters,  Selectioa. 
Oesiga,  Acoustic  equipaeat.  Attaauatioa. 
Liquids,  Pipes.  Noise,  Mater  taaks,  Haadbooks. 
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AD-401    193 
(TISTP/MFA) 


Div.   6.  15 
OTS  price  $1.60 


Aray  Electroaics  Research  and  Developaeni 
Activity,  Nkite  Sands  Missile  Range,  N.  Mex. 
A  METHOD  FOR  USING  MEASURED  RATE  TO  IMPROVt 
RADAR  RANGE  RATE, 

by  Milliaa  L.  Skepkerd.   Feb  63,  7p.  (Rept.  no. 
EROA-4)  *^      •^ 

(OAProj.  1-G-2-50206-0-241) 

Unclassified  report 

DESCRIPTORS!   •Radar  signals.  •Ranges  (Dis- 
tance), •Polynoaials.  Siaultaneous  equations. 
Least  squares  aetkod,  Measureaeat.  Nuaerical 
analys  is. 

Two  least  squares  pelynoaial  aetkods  for  using 
radar  range  rates  to  obtain  iaproveaent  of  radar 
raage  are  givea.   One  aetkod  involves  integration 
of  saoothed  raage  rate:  the  other  is  a  aodifica- 
tioa  of  the  i nterpolat lag  polynoaial  fittiag 
both  raage  and  range  rate.   (Autkor) 


AO-401  207      Div.   6 
(TISTP/MB)  OTS  price  $23.50 

Dearer  Researck  last.,  Colo. 

BALLOON  FLIGHT  OF  JULY  5.  1962. 

Flight  data  rept.  no.  6.. 

by  David  G.  Marcra.  Jaacs  N.  Brooks  aad  otkers. 

15  Mar  63.  454p.  iacl.  illas. 

(Coatract   AF  33(616)7633) 

Uaclassifiad  report 

DESCRIPTORS:   •Infrared  radiatioa,  Radioaeters, 
lastruaeatat ioa,  Meteorological  ballooaa, 
lafrared  detectors.  Measureaent. 

Tbe  rnsults  obtalaed  oa  a  balloon  fligkt  aade 
witk  aa  autoaatic  prograaaed  radioaeter  systea 
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i|cked  froa 
Tke  radi- 
n-cooled 

mts  were 

Lion  ia 

^8  to  5.0 


xyjie 


ara  praseated.  Tke  equipaent  was  lau 
Ft.  Maiawrigkt,  Alaska,  July  5.  1962. 
oaeter  was  equipped  witk  a  liquid-o.., 
laSb  cell  as  a  detector,  and  aeasurea 
aade  of  tke  lafrared  background  radia 
varioas  wavelengtk  intervals  between 
aicraas.   (Autkor) 

AD-401  317     Div.   6 
(TISTP/GRM)  OTS  price  $1.10 

Aerospace  laforaatioa  Div..  Naskingtotw  D.  C 
METEOR  TRAIL  OBSERVATIONS  (COMPREHENSIVE  REPORT) 
25  Mar  63,  7p.  3  refs.  (AID  Rept.  P-6J*-40) 

Unclassified  r^bor* 


DESCRIPTORS:   •Meteors,  "Radar  trac 
Radar  equipaaat. 


I:lag, 


AD-401  707     Div.   6 
(TISTH/JIA)  OTS  price  $7. 


60 


Motorola  lac.  Scottsdale,  Ariz. 

RADAR  DATA  TRANSFER  SYSTEM  FOR  AN/APSH94  RADAR 

SURVEILLANCE  SET 

Fiaal  rept.  (Addendua) .  Aug  60-Sep  62 

by  Rickard  Boileau.   Sep  62.  1v.  iacU  illus. 

tables. 

(Coatract  DA  36-039-sc-77999) 

Uaclassifiad  rM>ort 


DESCRIPTORS:  •Search  radar.  •Data 
systeas.  Video  aap  Matching.  Coding 
Voice  coaaunication  systeas.  Air  co 
equipaeat.  Reliability.  Radio  recei 
Antennas.  Antenna  radiation  pattern 
equipaent.  Coabat  surveillance.  Rad 
equ  ipaent . 


rocess  mg 
Circuits  , 
iidit  ioning 

rfiTt . 
Radar 


The  product-iaproved  changes  aade  to 
Data  Traasfer  Systea  are  presented, 
aixing  was  changed  froa  aaplitude  sha 
sharing,  and  there  is  also  a  change  i 
rate  of  the  Encoder.   The  necessary  c^li 
changes  in  the  Decoder,  to  aake  it  co 
with  the  Encoder,  are  described.   The 
and  antenna  used  for  voice  and  data  c 
tion  were  studied,  and  the  changes  aa 
iaprove  thea  are  discussed.   Addition 
conditioners  to  the  ground  station  is 
and  the  redesign  of  the  Processor  to  i 
leakproof  is  discussed.   Photographs 
equipaent  are  included,  showing  the  n 
and  tke  otker  changes.   Minor  changes 
the  equipaent  in  the  interest  of  iapr 
reliability  are  also  discussed.   kecoi 
to  further  iaprove  the  operation  of  tl 
Traasfer  Systea  ara  givea.   (Author) 

AD-A01  923      Div.   6.  25 
(TISTP/RD)  OTS  price  $11.00 

General  Electric  Co.,  Philadelpkia.  Pi 
INFRARED  TRANSMISSION  AND  BACKGROUND 
BY  CLEAR  ATMOSPHERES, 
by  T.  L.  Altskuler.   1  Dec  61.  1v.  ia 
38  refs.  (Rept.  no.  61SD199) 

Oaclassified  r 


DESCRIPTORS!   •Infrared  radiation,  Infrared 
detectors.  Infrared  pulses.  Ataospk< re. 
Absorption,  Background,  Sky  brigktntks.  Gases, 
Haze,  Tables,  Ozone,  Nave  transaiss j an. 


Procedures  are  presented  for  deterain 
the  ataospkeric  transaission  of  infra 
sky  background  for  clear  waatker.   Me 
deteraining  tke  geoaetry  of  aa  infrar- 
witk  respect  to  tka  Eartk.  for  obtaiai 
•aouat  of  lafrared  absorbing  gases  wi 
path,  aad  for  calcalating  the  traasai 
background  radiatioa  of  tkose  gases  ai 
(Autkor) 
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DETECTK)N  -  Division  6 

AD-402  139     Div.   6,  8 
(TISTP/PCR)  OTS  price  $1.60 

Ballistic  Researck  Labs.,  Aberdeen  Proving 
Ground.  Md. 

SYNCHRONIZATION  OF  TRACKING  ANTENNAS. 
Rept.  no.  6  on  ARPA  Satellite  Fence  Series, 
by  Ralph  E.  A.  Putnaa.   Sep  59,  19p.  incl. 
illus.  table   (Technical  note  no.  1278) 

Unclassified  report 

DESCRIPTORS!   'Radar  antennas.  •Radar  tracking, 
Detection,  Ooppler  radar.  Antenna  radiation 
patterns.  Radar  receivers.  Radar  t ransai tters. 
Circuits,  Servoaechanisas ,  Errors.  Synchroni- 
xation  (Electronics),  Satellites  (Artificial). 

A  proposal  to  adopt  sky-scanning  techniques  for 
the  detection  of  passive  satellites  using  doppler 
principles  is  dependent  on  the  ability  to  syn- 
chronise sweeping  fan-shaped  beaas  and  to  aain- 
tain  thea  co-planar  to  within  *  1  degree  for 
transaitter  and  receiver  spacings  up  to  1000 
ailes.   Tke  discussion  aentions  types  of  antennas 
under  consideration,  covers  alternative  syn- 
ckronizatioa  aetkods,  indicates  sources  and  pos- 
sible aagnitudes  of  synchronisation  errors,  tfnd 
leads  to  the  conclusion  that  antenna  sweep  syn- 
chronization under  the  requireaents  specified  is 
entirely  practicable.   (Author) 


AD-402  218      Div.   6,  12 
(TISTA/GEC)  OTS  price  $11.00 

Pkilco  Corp.,  Palo  Alto,  Calif. 

SPECIAL  PARAMETER  TRACKING  SIMULATION  STUDY 

LOi  ALTITUDE  SATELLITE.  VOLUME  IV. 

Tecknical  docuaentary  rept. 

22  Apr  63,  1T.  incl.  illus.  tables  (Rept.  no. 

WDL-TR1943,  vol.  U) 

(Contract  AF  0^(695)278) 

Unclassified  report 

DESCRIPTORS:   •Satellites  (Artificial). 
Siaulation.  Orbital  trajectories,  Tables, 
Radar  stations.  Radar  tracking,  Matkeaatical 
prediction.  Low-orbit  trajectories.  Tracking. 

This  report  presents  results  in  satellite  posi- 
tion and  velocity  accuracy  as  a  function  of 
tracking  data,  nuaber  of  passes,  station  latHude 
separation,  and  other  pertinent  variables  ia 
graphical  fora.   The  inforaation  in  this  report, 
which  is  to  be  used  as  a  design  tradeoff  hand- 
book for  error  propagation  in  orbit  deteraina- 
tion,  was  obtained  by  using  the  Co-Variaace 
(Fixed  Bias)  Siaulator  Prograa  and  a  detailed 
list  of  AFSSD-supplied  tradeoff  paraaeters. 
(Author) 


AD-402  352     Div.   6 
(TISTP/RD)  OTS  price  $7.60 

Applied  Matheaatics  and  Statistics  Labs., 

Stanford  U.,  Calif. 

COUNTER  MODELS  AND  APPLICATIONS  TO  DETECTION 

PROBLEMS, 

by  Hans  Zweig.   12  Apr  63.  73p.  20  refs. 

!  Technical  rept.  no.  87) 
Contract  Nonr-22552.  ProJ.  NR  3^2-022) 

Unclassified  report 

DESCRIPTORS!   •Coincidence  counting,  •Detec- 
tion. •Detectors.  Matheaatical  aodels,  Analysis 
of  variance,  Statistical  processes.  Integral 
transforas.  Counting  aethods.  Theory. 

The  quantaa  efficiency  is  derivcif  of  a  variety 
of  detectors  for  which  aathaaatical  aodels  al- 
ready exist  aad  to  develop  aew  aodels  for  soae 
physical  situations  which  caa  be  exaainad  ia  this 


19 


Division  7  -  ELECTRICAL  EQUIPMENT 


Uglt.   A  tuaaary  of  tkt  aedtls  Hhich  Mill  b« 
•  ■al]rs«d  ig  givcB.   Tk*  applicatioai  of  these 
aodoli  to  (poelfic  detection  probleas  it  indi- 
cated.  Tke  actkodt  of  ettiaatiag  tke  paraaeter 
of  iatereat  aad  tke  efficiency  of  the  eitiaates 
i«  defiaed.   A  taaaary  is  preseated  of  kaowa  dead 
tiae  coaater  aodels  aad  tkeir  quaataa  efficieacy 
Is  evalaated.   A  ae«  class  of  coanters.  called 
eoiacideace  counteri,  is  Introduced  and 
evalaated.   (Aatkor) 

AD-402  356     Di».   6.  20 
(TISTP/MC)  OTS  price  »1.60 

Aray  Elactreaies  letearch  aad  Oevelopaeat 
Agaaey,  Fort  Noaaoutk,  N.  J. 

THE  UASUREMENT  OF  HIGH  INTENSITY  GAWA  FLUXES 
HTH  VAC  ION  GAUGES.  'LUXES 

by  Basil  Markoa.   Nar  63.  I6p.  iacl,  ilia,. 
(Teckaical  rept.  ao.  23^2) 

Uaclaisified  report 

OESCRIPTOISi   •Radlatioa  aeasureaeat  systeas 

•Gaaaa  couaters.  Radiation  aeasureaent  sys-  * 
teas  eoapoaents.  GaHsa  rays.  Detectioa. 
Secoadary  eaissioa,  loaiaatioa  gages. 

li^Zr!**  5"  *  «■••«•*  »y  aTii  labia  gaaaa  detector, 
capable  of  aeasuriag  the  higkly  intense  aad 
rapidly  ckaagiag  flaxes  of  palse  sources,  is 
filled  Mitb  the  ase  of  a  coaaercially  available 
off-the-shelf  itea.  tke  vac  Ion  gaage.  aad  an 
easily  eoastracted  cable  connector.   (Author) 

AO-402  367     DI».   6.  2 
(TISTB/JEA)   OTS  price  »1.10 

i!If'lf"  ■•"ofologieal  Society.  Bostoa   Mass 
THE  PROBLEM  OF  SELECTING  A  RADAR  TRANSHITTeS 
FOR  RADAR  OBSERVATION  OF  HETEOR  TRAILS 
by  F   J   PeregadoT.  tr.  by  Myroa  Ricci!  Sep  62 
3p.  i.el.  table.  5  refs.  (ir.as.  ao   T^R-*??   ' 
fro.  Akadealia  N.uk  SSSR.  Koaissia  po  Koa.t.a  i 
■•teora.  BiuUetea.  2,^-^5.  1958) 
(Coatract  AF  19(60^)6113) 

Unclassified  report 

DESCRIPTORS.   -Radar  transaltters .  Radar 
statloas.  Meteors.  Stability.  Reliability. 

!lrfi.  !';"'•■*■*•  '■•••i«>ility  .ladies, 
wary  kigk  frequency. 


7.    ELECTRICAL  EQUIPMENT 


A0-X01    163  DIT.      7 

(TISTi/PCR)    OTS   price    |9.60 

Allis-Chalaers    Mfg.    Co..    lilwaukee.    Wis. 

ENGINEERING    RESEARCH    STCDT   OF    FUEL   CELL   POWER 

PACK. 

ieport  for  1  July  62-31  Jan  63  on  Phase  2. 

by  I.  Drushella  aad  B.  Sasaar.   28  Feb  63. 

52p.  illus.  tables. 

(Coatract  DA-49-186-502-OW)-1057) 

Oaclassified  report 

DESCRIPTORS!   -Fuel  cells.  Hydrogen.  Oxygen. 
Checkout  eqaipaent.  Tests.  Teaperature.  Life   . 
expectancy.  Pressure  regulators.  Valves. 
Voltage  regulators.  Circaits.  Modules  (Elec- 
troaie),  Power  supplies.  Effectiveness. 

A  kydrogen-oxygea  1.5  KW  fael-cell  power  pack  was 
bailt  aad  evaluated  witk  respect  to  operational 


characteristics  and  operational  life  as  ia- 
fluenced  by  envi ronaent al  aad  operational 
conditions.   Material  and  energy  balances  were 
aade  on  the  power  pack.   The  purpose  of  the 
evaluation  was  to  isolate  and  define  systea 
eagineeriag  research  probleas.   (Author) 

AD-4,01  183      0:v,   7,  8 
(TISTM/CCH)  OTS  price  $10.10 

IBM  Coaaand  Coatrel  Ceater,  Federal  Systeas  Dlv. 

Kingston,  N.  Y. 

PLANAR  INTEGRATION  OF  THIN  FILM  FUNCTIONAL 
CIRCUIT  UNITS. 

Final  rept..  1  May  61-31  Dee  62, 
by  I.  L.  Ballard,  W.  N.  Carroll  tad  others. 
31  Dec  62,  I25p.  iacl.  illas.  tables.  9  refs. 
(Coatract  DA-36-039-sc-872^6.  Proj ,  3G26-U-001) 

Uaclassified  report 

DESCRIPTORS.   'lategrated  circaits,  'Thin  filas. 
Vapor  platiag.  Seal coaductor ,  Vacuua  apparatus 
Caviroaaeatal  tests.  Resistors.  Test  aethods.  ' 
Cheaical  ailliag,  Coatiags.  Coaatiag  aethods! 
Maaafacturiag  aethods. 

This  report  suaaariies  the  desiga,  history  of 
developaeat,  aad  fiaal  processes  ased  ia  the 
perforaance  of  each  of  the  three  phases  of  the 
prograa:   integration  techniqaes,  process  con- 
trols, aad  faactioaal  asseablies.   Details  are 
preseated  coaceraing  the  equipaeat  used,  the 
aethods  selected,  the  specif icat ioas  established 
and  the  evaluatioas  perforaed.   Descriptions  af 
the  solder  tinaiag  aethod.  solder  reflow  process. 
aad  equipaeat  ased  to  attach  faactioaal  devices 
to  aultilayer  thia  fila  circuit  panels  are 
preseated.   A  description  of  the  vacuua  equipaeat 
used  to  fabricate  the  thia  fila  circuit  panels  is 
presented  with  details  concerning  aasking  tech- 
niques, instraaeatat ioB,  aad  process  control.   A 
detailed  sectioa  oa  the  latest  process  evaluation 
is  iacladed.   The  electrical,  logical  and  aechaai- 
cal  design  of  the  functional  asseablies  is 
described  as  well  as  the  fabricatioa  steps  acc- 
essary to  coastruct  these  units.   Electrical, 
environaental.  aad  aechanical  test  data  is  pre- 
seated for  both  fuactional  asseablies  aad  solder 
attachaent  test  asseablies,  aloag  with  details 
ceaceraing  the  test  procedares  used  aad  the 
analysis  of  the  data  obtaiaed.   (Author) 

AD-401  198      Div.   7 
(TISTA/GEC)  OTS  price  $9.60 

Lockheed  Aircraft  Corp.,  Sunnyvale,  Calif 
RADIATION  EFFECTS  ON  SEMICONDUCTORS  AND  SEMI- 
CONDUCTING MATERIALS:  AN  ANNOTATED  BIBLIOGRAPHY 
coap.  by  Helea  B.  McCoraick.   Apr  63,  109p. 
(Special  bibliography  ao.  SB-62-^7;  Rept.  ao 
8-19-62-15) 
(Contract  AF  0^(6^7)0787) 

Uaclassified  report 

DESCRIPTORS:   •Seaicoadactor  devices.  'Seai- 
conductors.  'Bibl iograpkies.  Transistors, 
Diodes  (Seaieonductor),  Electrical  properties, 
Magnetic  properties.  Optical  properties, 
Naclear  spies,  Pkotocoaduct i vi ty,  Geraaaiua 
Silicon.  Abstracts,  Solid  state  pkysics. 
Magnetic  aoaents.  Nuclear  aagaetic  resoaaace. 
Radiation  effects. 

An  annotated  bibliography  on  the  radiatioa 
changes  in  seal  conduct ing  devices,  aaterials  and 
properties  is  preseated.   Reports  conceraiag  the 
aechaaisas  by  which  these  chaages  coae  about  are 
iacluded.   Part  I  is  devoted  to  radiation  effects 
as  evidenced  oa  specific  seaieonductor  devices 
(diodes  aad  transistors)  aad  to  a  general  treat- 
■eat  of  seaicoaductors  ia  the  radiatioa  en- 
viroaaeat.   Part  II  deals  with  seaiconduct ing 
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AO-401  359     Div.   7 
(TISTM/AMS)  OTS  price  |2-60 

Hallory.  P.  R.  aad  Co..  ladiaaapells. 
CELL  EOUALIZATION  TECHNIQUES. 
Quarterly  technical  progress  rept.  a 
by  W.  D.  Loftus.   1  Apr  63.  12p.  ill. 
(Coatract  AF  33(657)87^9.  ProJ .  8173) 

Daclaasified 


Import 


DESCRIPTORS:   •Spacecraft,  'Batter 
coaponents.  'Alkaliae  cells.  Seaic 
Silicea.  Geraaaiua,  Nickel.  Cadaiu 
Solar  cells.  Circuits,  Experiaeatal 
Reliability.  Power  supplies. 


1< 


Coataet  resittaace  to  sll 

tares  was  redaced  sigaifi 

process  procedures  aad  th 

platiag  step.   Optiaua  ni 

tare  was  deteraiaed  to  be 

ef  device  resistaace  were 

the  alekel  with  gold.   Wo 

resistivity  startiag  aate 

slopes  of  5  X  1000  aap  pe 

obtaiaed  froa  0.005  oha-c 

voltage  as  a  fuactioa  of 

deaoastrated  ia  the  case 

eqaaliiers  and  aati-rever 

signed  to  operate  with  th 

aickel  cadaiua  systea.   T 

battery  chargiag  circuits 

were  fabricated  aad  opera 

set  was  delivered  to  Aero 

Divisioa  for  evaluatioa. 

AD- 401    403  Div.       7 

(TISTE/JBM)    OTS   price   $1.60 

Aeronautical    Electroaic   aad   Electrica 
Naval    Air   Developaent    Center.    Johnsvi 
PROPOSED   SPECIFICATION.     REGULATOR. 
STATIC,     28-VOLT    DIRECT    CURRENT   GEN 
SPECIFICATION   FOR    PHASE    REPORT, 
by   A.    Laverty.       H  Mar   63.    Hp.    iacl 
(Rept.    ao.    NADC-EL-b305) 

Uaclassified 


DESCRIPTORS:      •Voltage    regulators. 
•Naval    aircraft.    Direct    current.    Te 
Electric   potential.    Specif icat ioat 


AD-401    585  Div.       7 

(TISTE/OHD)    OTS   price  $1.60 

Ferefga  Tech.  Biv.,  Air  Force  Systeas 
Wright-Pattersen  Air  Force  Bese,  Ohio 
A  CAPACITANCE  D-C  C£NaATOI  OPERATING 
PRINCIPLE. 

by    A.    *.    Bel 'Chit  is.      27  Mar   63.    18p. 
niaa.    2  refs.       (FTD-TT-61-539   froa 
Periodical,    lavestiya   Vysshikk'  Uckeba^k 
Zavedeniy   Elektroaekhanika,    no.    10, 
1959) 
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ELECTRICAL  EQUIPMENT  -  Division  7 

OESCRIPTOIS:   •Ceaerators,  •Electric  power 
production.  Theory.  Electric  fields.  Elec- 
tric potential.  Electric  Insalatiea.  Oeaiga. 
Capacitaace,  Direct  curreat. 

A  capacitaace  aachine  operating  on  a  new  princi- 
ple, based  en  the  induction  ef  a  carreat  ia  a 
conductor  aoving  in  aa  electric  field  according 
to  the  law  ef  curreat  indaction,  peraits  tke 
developaeat  ef  aew  type  of  aackine  aad.  in 
particalar,  a  d-c  aackine.   A  featare  ef  this 
aachine.  different  froa  these  capacitaace  aachines 
kaown  to  as>  is  the  siapHcity  of  construct  iea. 
since  there  ts  no  ceaautater  ia  this  aachiac. 
This  article  is  Halted  te  .the  coasiderat  tea  ef 
a  d-e  capacitance  generator  with  independent 
excitattea  froa  an  external  source.   However,  by 
filliag  the  operating  gap  of  the  Machine  (or  part 
of  it)  with  aa  electret  the  aachine  sheald  ac- 
quire the  ability  to  becoae  self-exctted  and. 
analofoas  te  induction  Machines,  caa  be  bailt  for 
a  circuit  of  parallel,  series,  or  Mixed  excita- 
tion.  What  little  is  already  known  about  a 
capacitance  generator  ef  tke  aew  type  peraits 
the  assertion  that  a  aachine  of  this  type  will 
be  widely  ased,  particularly  where  high  aad 
super-high  voltages  are  needed  and  also  where  a 
high-speed  electric  generator  is  reqaired  for 
conoectl«n  with  the  priaary  aover  without  re- 
•tttciag  gears.   (Anther) 


*D-401  586      Div.   7 
(TISTE/OHD)  OTS  price  $1.60 

Foretga  Tech.  Div.,  Air  Force  Systeas  Coaaaad. 
Wright-Patterson  Air  Force  Base,  Ohio. 
DISCUSSION  OF  THE  ARTICLE  •'CAPACITANCE  D-C 
GENERATOR  OPERATING  ON  A  NEW  PRINCIPLE", 
by  A.  F.  Kalganov  and  L.  S.  Polotovskiy. 
27  Mar  63..  14p.  refs.   (Traas.  no.  FTD-TT-61 -540 
froa  Russiaa  periodical,  Isvesttya  Vysshikk 
Uckebnykk  Zavedeniy,  Uektroaekhanika.  No.  k, 
DO.  129-133.  I960) 

Unclassified  report 

DESCRIPTORS:   •Generetors.  •Electric  power 
production.  Theory,  Electric  potential. 
Electric  fields.  Rectifiers.  Ef f ect i veaess. 
Analysis,  Capacitaace,  Direct  curreat. 

Noting  certain  correct  coaclasfons  ef  the  author 
of  the  article  ensuing  froa  the  general  principle 
of  the  operation  ef  a  capacitance  electrostatic 
generator,  it  is  uaf nrtanat ely  iapessible  aot  to 
note  a  nuMber  of  inaccuracies  and  errors  per- 
mitted by  the  author  that  are  ef  basic  iMpertance 
in  estiMating  the  actual  state  ef  the  given  preb- 
leM  and  its  technological  realtaatioa. 
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AD-401  666      Div.   7.  17 
(TISTM/BRW)  OTS  price  $5.60 

Araour  Research  Foundation,  Chicago,  111. 

STRESS  DEPENDENT  INTERACTIONS  BETWEEN  CESIUM  AND 

OTHER  MATERIALS. 

Suaaary  rept..  15  Feb  62-15  Feb  63. 

by  David  W.  Levinsoa.   22  Mar  63.  55p.  incl. 

illus.  tables.  14  refs.  (Rept.  no.  ARF-B215-12) 

(Coatract  NoBr-344100) 

Unclassified  report 

DESCRIPTORS:   *Theraioaic  converters.  •Liqaid 
aetals.  Alloys.  Metals.  Ceraaic  aaterials, 
Briitleness.  Surface  active  substances. 
Mercury.  Brass.  Fracture  (Mechanics).  Aluainua 
alloy.  Stainless  steel,  Molybdenaa.  Titaaiua, 
Niobiun.  Tantalua.  Silver  solders.  Tungsten, 
Nickel,  Tensile  properties.  Ductility, 
Mechaaical  properties.  Materials,  Cesiuu. 
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Nttala  and  allayt  gtraaat  to  tkerai 
caaverter  uiaga  nara  leraeaad  for  e 
by  liqaitf  caaiaa  aotal.   The  rotalt 
•eraaaiag  tfvalaationi  are  rapartad 
are  dascribed  for  aore  detailed  ttu 
caraaiei  aad  satcaptible  aetali.   D 
dactioai  ia  taasile  dactility  were 
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dactility  Mai  lowered  in  tbe  caies 
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colaablBB,  taatalaa  aad  tilver-copp 
solder.   Seae  diffiealty  ia  reproda 
laaplet  Has  evldeat  throagkoat  the 
Slightly  coat aal aat iag  the  cesiaa  w 
(or  water)  was  observed  to  iacrease 
wettability  aarkedly.   (Aatkor) 
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AD-401  699     DlT.   7 
(TISTI/AU)  OTS  price  $2.60 

Harshaw  Cheaical  Ca.,  CleTelaad,  Ohio. 

LARGE  AREA  THIN  flLB  CADMIOH  SULFIDE  SOLAR  CELL 

ARRAY  INVKSTICATION. 

Qaarterly  tecbalcal  pragress  rept.  ao.  2 

15  Dec  62-15  iiT  63. 

by  J.  C.  Schaefer.  S.  A.  Bolff.  and  E.  R.  Hill. 

21  Mar  63.  1».  lacl.  lllas.  tables,  refs. 

(Coatract  Af  33(657)9975.  Proj.  8173) 

Oaclassifled  report 

DESCRIPTORS:   'Solar  eeUi.  •Tbia  filas  (Stor- 
age devices).  •Cadaiaa  coapoaads,  Solar 
paaels,  Loading  (Heckaaics).  Tests.  Coatiags. 
ElectrodepositioB.  Plastics,  Molybdeaaa.  Skock 
resistaace.  Glass.  Vibratlea.  Acrylic  resias. 
Acceleratioa.  Experiaeatal  data.  Space  eavlroa- 
aeatal  coadltioas.  Copper.  Silver.  Nickel. 
Gold.  Crystals.  Crystal  grawtk.  Haaaf actariag 
■etbeds.  Fllas,  Salfides. 


Effort  was  directed  toward  tke  c 
aad  testiag  of  fear  orbital  test 
atare,  skock,  acceleratioa,  aad 
raadoB  or  wkite  aeise  vibratioa 
dacted.   No  detrlaeatal  cell  eff 
Tbe  paaels  were  tested  aader  taa 
sunlight,  aad  were  foaad  to  have 
2.1   te  2.91t  with  power-to-weight 
12.5  watts  per  peaad.   Varioas  g 
expected  perforaaace  in  space  ar 
Daifora  coatiags  of  CdS  were  ele 
deposited  oa  aolybdeaaa  sabstrat 
aqueoHs  solatleas.   New  plastics 
grid  aaterials  were  tested.   Pol 
aiqaes  are  beiag  applied  to  fila 
varioas  sabstrates  to  deteraiae 
sabstrates  en  graia  orieatatioa. 
grala  orieatatioa  were  coariaaed 
flgare  aad  x-ray  4iffraction  tec 
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AD-^01  718     Olv.   7 
(TISTE/OHD)  OTS  price  #8.10 

Chaace  Voagkt  Corp..  Dallas.  Tex. 
INVESTIGATION  OF  CONTACTLESS  SWITCHING  CONCEPTS 
FOR  APPLICATION  TO  AIRCRAFT  ELECTRICAL  SYSTEMS 
VOLUME  1  -  AIRCRAFT  SYSTEMS  REQUIREMENTS. 
Fiaal  eagiaeeriag  rept.  oa  Pkase  1.  11  Jaae  62- 
11  Mar  63. 

by  L.  D.  Dickey  aad  A.  J.  Marek.  '  11  Mar  63 
85p.  iacl.  illas.  tables.  16  refs.   (Rept.  no 
2-53727/3EU9-1)  P  •  »o. 

(Coatract  NOw  62-09^4-c) 

Uaelatslfied  report 

DESCRIPTORS!   •Electric  switckes.  "Power 
eqaipaent;  Electronic  switckes.  Design 
Traasistors.  Spec  if ieatioas.  Feasibility 
■tadies.  Airborae.  Seaicoadacter  devices. 


A  study  prograa  was  conducted  to  deteraine  the 
factors  that  aast  be  considered  in  the  develop-  . 
aent  of  contactless  switching  devices  and 
asseablies  for  perforaing  the  functions  presently 
accoaplished  by  conventional  electroaechanical 
switching  devices.   Problea  areas  and  seaicon- 
duetor  characteristics  are  discussed  in  light  of 
aircraft  electrical  systea  reqaireaeats  so  that 
design  criteria  can  be  established.   A  chart 
coaparing  characteristics  of  typical  electro- 
aechaaical  switching  coaponents  to  the  contact- 
less  switchiag  concept  is  presented.   Conclusions 
are  offered  concerning  the  factors  to  be 
considered  in  the  developaent  of  contactless 
switching  devices  and  asseablies  to  be  coapatible 
with  present  and  anticipated  aircraft  electrical 
systea  requ ireaen ts .   These  factors  are  discussed 
for  devices  and  asseablies  which  will  perfora 
the  functions  jof  relays,  circuit  breakers  and 
switches;  including  switching  and  coatrol  of  the 
prlaary  baa.   (Aatkor) 

AD-^C1  8^6      Dlv.   7 
(TISTM/AMS)  OTS  price  »3.60 

Lockheed  Aircraft  Corp..  Suanyvale,  Calif 

NEM  CATHODE-ANODE  COUPLES  USING  NONAQUEOUS 

ELECTROLYTE. 

Juarterly  technical  progress  rept.  ao   2 

by  H.  G.  Bauaaa,  J.  E.  Chilton,  and  G.  m!  Cook 

2-02-63-2)  ^°''"  *"^"  *""*•  *"•***   ^■•'**-  ■*• 
(Coatract  AF  33(616)7957,  Proj.  no.  8173) 

Unclassified  report 

DESCRIPTORS!   •Batteries  and  coaponents.  Elec- 
trolytic cells,  Lithlua.  Silver  coapoaads 
Chlorides.  Oxidatloa,  Electroeheal stry 
Aaodes  (Electrolytic  cells).  Cathodes  (Eltc- 
trolytie  cells).  Silver.  Electrolytes.  Tkick- 
»•%»,    Grapkite.  Tests.  Deslga.  Electrodes. 

A0-.;'^2  071      Dlv.   7.  12 
(TISTE/CAM)  OTS  price  $A.bO 

Monsanto  Researck  Corp..  Daytoa.  Oklo 

HIGH  TEMPeRATURE  THERMOELECTRIC  RESEARCH. 

Quarterly  progress  rept.  ao.  5.  1  Jaa  - 

29    Mar   63. 

by    C.    M.    Henderson.       29    Mar   63.    ^2p.    lacl.    lUai. 

tables. 

(Contract    AF    33(657)7387.    Proj.    8173) 

Uaclasslfled   report 

DESCRIPrORSi      •Generators.    •Theraoelect rlci ty 
Electric   power   prodaction.    Electric    poteatial' 
rheraocouplet.    Refractory    aaterials.    Refractory 
coatiags.    Molybdenua.    Graphite.    Reliability. 
Design,    Model    tests.     Teaperatare.    Spacecraft. 

Aa  experlaental  aodel  5-watt  (aoaiaal)  g 
coapleted  2556  hra  of  a  sattained  perfor 
test  at  a  hot-end  teaperature  of  1200  C 
i  C).  cold  ead  at  7U  C  (+12  C-0  C)  la 
vacBua  of  1/100000-10  to  the  alaat  6th  p 
aa  Hg  without  degradation  in  power  produ 
characteristics.  The  power/weight  ratio 
generator,  exclasive  of  heat  source,  ran 
2.70  to  2.86  watt/lb.  Tests  at  1300  C  a 
teaperatures  will  be  atteapted  with  this 
erator.  Graphite-ended  segaented  aodule 
and  p-type  theraoelect rlc  aaterials  to  s 
aent  p-type  MCC  50.  the  theraoelect rl c  a 
used  in  the  5-watt  generator,  were  fabri 
partially  evalaated.  The  first  such  p-n 
produced  250*  were  power  than  the  p-type 
aolybdenua  couple  used  in  the  5-watt  gen 
laproved  eaissive  coatings  and  lightwelg 
Junctions  between  aodules  were  produced, 
developaents  suggest  that  an  advanced  ex 
aeatal  50-w8tt  geaerator  having  a  power/ 
ratio    of   10-20   watt/lb    is    feasible.       (Au 


enerator 

aance 

(>25    C- 

a 

ower. 

cing 

of  this 
ged  froa 
nd    higher 

gen- 
s   of   n- 
upple- 
aterial 
cated    and 

couple 

MCC- 
erator. 
h» 

These 
perl- 
weight 
thor) 


AD-402   075  Dlv.      7.    8 

(TISTE/CAM)    OTS   price   16.60 

General    Electric   Co..    Holyoke.    Mass. 
RICH    POMER.    HIGH   VOLTAGE,    AUDIO   FREQUEflCY    TRANS- 
FORMER   DESIGN    MANUAL. 

Qaarterly    rept.    ao.    2.    1    Oct-31    Dec   62 
1   Jaa   63.    1v.    lacl.    lllas.    tables,    refi. 
(Coatract    NObsr-87721 .    Proj .    SR-008-08to2) 

Uaclasslfled    rebort 


DESCRIPTORS!  •Traasforaers.  Design, 
low  frequeacy.  Very  low  frequency.  P 
Meckaaical  properties.  Electrical  pr 
Magnetic  properties.  Electric  potent 
itance.  laductaace.  Eleetrodea.  Liqa 
Coolaats.  Matkeaatleal  aaalyiii.  Tke 
Audlof reqaeacy. 


Extreaely 
f»»er, 
pertles. 
•1.    Capac- 
d    cooled. 
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A  dlccaisioa  is  preseated  oa  tke  laves 
preseatatloa.  aad  veriflcatioa  of  data 
■etkedi  ased  to  deslga  kigk  power,  kig 
audio  freqaeaey  traasforaers.  Ratings 
traasforaers  fall  wltkin  tke  following 
terlstlcsi  (a)  peak  power  levels  froa 
kilowatts;  (b)  operatiag  freqaencies  f 
to  20.000  cps  (c)  peak  voltaae  ratings 
volts  to  28.000  volts;  aad  (d)  lapedan 
•f  300  to  3.000  okas  prlaary  aad  10  to 
secoadary.  Tke  scope  of  tkls  work  inc 
dlscassioa  of  tke  aechanlcal  and  packa 
pects  of  the  design,  the  Insalation  aa 
processiag  of  those  aaterials,  and  the 
aad  aagnetlc  characteristics  of  audio 
traasforaers.       (Aathor) 
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ELECTRICAL  EQUIPMENT  -  Division  7 

day  perl'od.   Sealed  25  a.h.  cells  coataiaing  2% 
aad  iJ(  HgO  additioas  ia  the  aegatlve  plate 
aaterial  in  iO%   KOH  have  coapleted  687  aad  500 
average  eyelas  respectively  dariag  operatioa  at 
25]t  depth  of  cell  capacity  at  80  F.   (Aathor) 


AD-402  117     Dlv.   7 
(TISTE/OHD)  OTS  price  $7.60 

Beadix  Corp.,  Eatoatown,  N.  J. 

3200  CPS  ELECTRICAL  POWER  DISTRIBUTTION 

CHARACTERISTICS. 

U  July  61,  It.  lacl.  illas.  tables  (Rept.  no. 

3^5) 

(Coatract    NOa(s)    60-6l2l-c} 

Oaclassifled    report 

DESCRIPTORS!      •Electrical    equipaeat,    •Power 
equipaent.    •Electric    power   production.    Elec- 
trical   iapedance,    Inductance,    Electrical 
properties.    Airborne.    Very    low   frequency. 


AD- 402  094  Olv.      7 

(TISTM/BJH)    OTS   price    $2.60 

Delco-Reay  Dlv.,    General    Motors   Carp.,   jifadersoa. 

Ind. 

SILVER-ZINC    SECONDARY    BATTERY    INVESTIGAtf ION. 

Qaarterly    techaical    progress    rept.    no 

1  Jan-1  Apr  63. 

by  J.  J.  Lander,  aad  J.  A.  Keralla.   2  lipr  63, 

19p.  iacl.  illas. 

(Coatract  AF  33(657)8943,  Proj.  8173) 

Uaclasslfled  rep 

DESCRIPTORS:   •Storage  batteries,  •PoMar 
sapplies.  •Electrical  power  productl 
Silver  alloys.  Ziac  alloys.  PsUadiia 
Mercury  coapoaads.  Potassiaa  coapoaa 
Oxides.  Hydroxides.  Spacecraft.  Silval 
Particle  si  se  ,•  E  lect  rical  propert  ies  ,  JElect  ro- 
cheaistry.  Additives.  Electric  dischattges, 
Electric  current.  Electrodes,  Life  axpjectaacy. 
Materials. 
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ity   at    80   F 
iadicate   tha 


tisteatly 
Hydrogea 
t  i%  HgO 
late    ia   30Jt  KDlH    resalts 


product ioa    1 


The    inforaatioB    ia   this    report    Is    iateaded   to 
show   the    basic    characteristics    associated   with 
tke   distribatlea    of  3200-cps    electrical    power. 
Tkere    is    no   Intent    to    analyse   a    specific    applica- 
tion   but    to   provide    general    inforaatloa   wkich    cai 
be   utilixed    at    soae    futare    tiae    to   assist   with 
systea   deslga    by    suggesting   aethods    of  circua- 
veatiag   possible    problea   areas.      The   dlstrlbatloa 
characteristics    of  3200-eps    electrical   power  are 
quite   differeat    la  aaay   respects    thaa   those 
associated   with   power   of   a    lower   freqaeaey.      Ia 
Bost    cases    tkese   ckaraeteristics   caa    be   coa- 
Sldered   as    liaitatioas    to   usiag    a   kigh    freqaeaey 
electrical    power.      By   tke    saae  tokea    kowever, 
fcigker    freqaeaey   power   does    provide   aaay    adMa- 
tages    la    other   areas    of  systea   operatioa   aad 
perforaaace.      Tkerefore.    by   aecessity.    eack 
applicatioa   aast    be    aaalyxed    iadependent ly    aad 
co«f>letely.      Froa   tkis    aaalysis    t4ie   ckoice   caa 
be   aade    as    to  which    type    of   electrical   power   it 
aost    advaatageotts.      (Author) 


AD-402    124  Div.      7.    8.    25 

(TISTE/OHD)    OTS    price    |8.60 

Mestinghouse   Electric   Corp..    Pittsburgh.    Pa. 

LONG    LIFE   CLOSED    LOOP   MHD    RESEARCH    AND 

DEVELOPMENT   UNIT. 

Interia   scientific    rept.    no.    4,    15  Dec   62- 

15  Mar   63. 

15  Mar  63,  1v.  iacl.  illas.  table,  U  refs. 

(Coatract  AF  33(657)8311) 

Unclassified  report 

DESCRIPTORS   'Magnot ohydrodyaaai cs ,  •Plasaa 
physics.  Cesiaa.  Moaitors.  Probes  (Electro- 
aagaetic).  Electrical  coaductaace,  Electro- 
aagnets.  Power  supplies.  Safety,  Analysis. 
Microwave  equipaeat .  Cooling.  Argon.  Taatalaa. 
Electric  aotors,  Generators.  Electric  currents. 
Electric  power  production.  last ruaeat at i on . 


a  30- 


The  aajor  coapoaen 
delivered  to  the  a 
effort  of  the  grou 
of  asseably  and  pr 
various  portions  o 
the  expected  coapl 
the  loop  and  the  p 
which  aay  result  f 
careful  and  detail 
the  proper  install 
parts  of  the  exper 
survey  was  aade  an 
is  being  takea  to 
be  hurt  in  case  of 
the  Bodification  o 
arraageaent  of  the 


ts  of  the  MHD  loop  were 
sseably  area,  and  the  aain 
p  is  concentrated  on  probleas 
eliainary  testing  of  the 
f  the  equipaeat.   Because  of 
exity  of  the  actual  testiag  of 
ossibility  of  extensive  daaage 
roa  iaproper  operation,  very 
ed  attention  is  being  paid  to 
ation  and  functioning  of  all 
iaent.   In  addition,  a  safety 
d  every  reasonable  precaution 
insure  that  personnel  will  not 

an  accideat.   This  includes 
f  the  present  building  and  re- 
existing  equipaent.   (Author) 
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Division  7  -  ELECTRICAL  EQUIPBiIENT 

AD-402  3A0  tlv.      7,    2$.    i, 

(TISTM/EJH)    OTS  ^le«  |l.60 


rUrlda    U.,    Cagiaccrlag    aa^    latfattrlal    Exyariaaat 

Statloa.    Calaasvill*. 

THE   CUBHENT    DENSITY    SOPPORTABLE    BY    MASS   TBANSPOtT 

AT    SUBIERGEO    ELECTRODES. 

Saaaary   rapt.    a*.    7   aa    Faal   CaUi. 

by   Haary  1.    M«a«ro«.      8   Fab  63.    13p.    I«el.    illai. 

tabla.    6  raff. 

(Caatract   OA  ^^186-502-0«D-86o) 

Uaclaifiriad   raport 

BESCilPTORSt      "Faal   calls.    'Elactric    poHcr 
prodactioa,    •Poaar    saoplias.    Elaetrodat.    Hy- 
4r*«aa,    Oxygaa.    Traatpart    prapartlas.    Tbarao- 
dyaaaics,    Elactrle    earrtat*.    Daasity.    Diffa- 
■iaa.    Sarfacaa.    U^aidt,    Filai.    aathaaatlcal 
aaalyals.    Elactrochaalitry. 


A  aatkasatical   aedal    it   darelopad   for    tba  aaa> 
traasport    of   a  Taactiag    cpaciat    tkroagh   a    llqaid 
f   aa    alactrodt    sarfaca.      Tha   raaistaaca   it   coa- 
■Idarad   to   ba  eoacaatratad   ia   a   atagaaat   flla. 
Calealatioat   aro   aada   for    tha   ease   of    oxygon    la 
■atar    aadar    varioai   coacaatratioas    aad    toapara- 
tarat.      Par   a   fila  thiekaaii   of   10  to   tha  -3rd 
poaar   ea.    a   taaparatara  of  300  K,    aad   a   partial 
praasara  af   oxygaa   of  1    ata.    carraat   daailty   tap- 
portabla   by  Mta    traatpart   it   a^aal   i*   I.03   x  10 
to   tha  -2ad   poaar   aapt/aq  ca.      It   it   foaad   that 
carraat   daatitiat   arc   hlghatt    for    loa  taapara- 
taraa   aad    high   partial    pratturat    of   02.      At    coa- 
ttaat   prattaro   of   02.    tha  carreat   doatity   ax- 
blblta   a   aiaiaaa  at    approxiaataly   80  C.       (Aathor) 


A»-i02  437  Dl».      7 

(TISTC/iBB)   OTS  price  12.60 

P*ratfa  Tech.    Olv..    Air  farce  Sytteai  Coaaaatf, 
Vrlght-Pattertoa    Atr   Perce   Bate,    Ohi*. 
PROBLEI   OF    DEPEMOABILITY   OF    ELECTRIC    MOTORS, 
Mf  N.    A.    Titheheak*.      12  Bar  63.    22p.    iael. 


illat.    tablet      iTraaa.    ae.    FTD-TT-63-35    froa 
Elektrichettvo.    No.    11.    pp.    7-U,    1961) 

Uaelattifted   report 

DESCRIPTORS:      •Electric   aotort,    Statiatlcal 
data.    Statlttical    aaalytit.    Tiae,    Probability. 
Alteraating  carreatt,    Baiateaaeee.    Reliability 

(Electroaica). 


AD-402  439  D«».      7 

(TISTE/JBB)   OTS   price  $1.60 


Feretga  Tech.    Oiv.,    Air   Force  Syateat  Ceaaaad, 
Wright-Pattertea   Air   Force  Bate.   Ohio. 
CHOICE  OP    SAFETY    FACTOR    AND  COBPUTATION    IN 
DESIGNING    ELECTROMAGNETIC   MECHANISMS  OP    A 
REQUIRED    DEPENDABILITY, 

by   Ya.    K.    Ript.      18   Mar   63.    Up.    iacl.    Illat. 
5   reft.      (Treat,    ao.    FT»-TT-63-37   frea   Elektri- 
chettvo.   No.    4.    pp.    76-81.    1961) 

Vaclaatified  report 

DESCRIPTORS:      •Electric    relayt.    Electrical 
propertlet,    Electreaagnet Ic    fieldc,    Coaaaatca- 
tloN    eqaipaeat,    Coatrol    tyateat,    Mechaaleal 
propertlet,    Matheaatical    aaalyalt.    Electrical 
eqaipaeat.    Safety,    Reliability    ( Eleetroalct) . 


AD-402  441  Di».      7 

(TISTE/JMS)   OTS   price  $1.60 

Forelga  Tecb.    01*.,    Air   Force  Sytteat  Ceaaaad, 
Vrlght-Pattertoa    Air   Force  Bate,    Ohia. 
PROBLEM   OF   RELIABILITY   OF    ELKTRIC    MOTORS. 
by   N.    A.    Tithcheake.      18  Mar   63,    lip.    (Treat,    ao. 
•TD-TT-63-36    froa  Raaalaa   Periodical.    Elektri- 
chettvo.   Na.    12,    pp.    16-19,    1961) 

Uaelattlfied   report 

DESCRIPTORS:      •Electric   aotort,    Peaer.    Tea- 
peratare.    Electric   eerreatt.    Electric    In- 
talatloB.    Alaalaaa,    Copper,    Copper    alloyt. 
Electric    peteatlal.    Alternttiag   carrent,    Cottt, 
Coollag    faat.    Reliability    (Eleetroalct). 


24 


ELECTRONICS  AND  ELECTRONIC  EQUIPMENT  -  Division  8 


8.    ELECTRONICS  AND 
ELECTRONIC  EQUIPMENT 


AD-^01  060     DIv.   8.  5.  30 
(TISTE/JBM)  OTS  price  $11.00 

RCA  Defense  Electroaic  Products,  Caade 
DEVELOPMENT  OF  MICROELEMENT  TRANSISTORS) 
Foraal  eagiaeeriag  rept.  on  Micro-Modu 
Exteasioa  I. 

10  Dec  62.  1v.  iael.  illat.  tablet. 
(Coatract  DA  36-039-tc-75968) 

Uaclassified  rektort 


«,  N.  J. 

s. 

lie  Progn 


DESCRIPTORS:  *Radio  coaauni cat ioa 
•Coaputers,  "Packaged  circnitt,  "Tr 
•ialkle-talkie,  •Modules  (Electroaic 
aaterials.  Encapsulation,  Haaufactur 
Processing,  Electric  prop'erties,  Bon 
Shock  (Mechaaics),  Teaperature,  Life 
aacy.  Glass  seals.  Metal  seals,  Envi 
tests.  Reliability  (Electronics).  Vi 
Melding,  Accelerat ioa.  Mi croain iat ur 
(Electroaics). 


a* 


steas, 
si  ttort, 
,  Ceraaic 
ing  aethods, 

lexpect- 
oaaeatal 
irat  ion, 
zatlon  < 


The  aicro-aodule  progr 
the  repackaging  in  aic 
reliable  traasistor  de 
AN/PRC-51  Helaet  Radio 
Coaputer.  Millions  of 
test  data  have  been  ac 
Radio  Corporation  of  A 
tractors.  The  coapreh 
clearly  established  th 
trtasistors  coaply  nit 
requireaentt  of  the  Mi 
included  is  the  develo 
package  coapatible  wit 
aajor  accoapl i shaent  o 
the  developaeat  of  the 
The  source  aad  tooling 
for  the  different  tran 
These  wafers  utilized 
aetalization  and  are  s 
the  transistor  package 
prograa.   (Author) 


aa  exteasioa  I 

roeleaeat  fora 

vices  Mhich  are 

Set  and  the  Mi 

coaponent  hour 

cuaulated  at  th 

erica  and  vari 

ensi  ve  te  st  ing 

at  the  aicreele 

h  the  high  reli 

cro-Module  Prog 

paeat  of  a  tran 

h  the  aicro-aod 

f  the  packaging 

TO-46  transist 

for  ceraaic  aa 

sisters  were  es 

aolyaanganese  a 

uitable  for  aou 

s  used  in  the  a 


suited  in 
six 
ilsed  in  the 
roPac 
of  life 
plants  of 
s  subcon- 
pilograa 

■lit 
a  >j  lity 
rjiti.   Alto 
ittor 
p.   The 
itk  was 
header. 
rs  aeeded 
ftlished. 
ni  ckel 
i  ng  all  of 
ro-aodule 


AO-401  065     Div.   8 
(TISTE/OHD)  OTS  price  $3.60 

Mestiaghoute  Electric  Corp.,  Baltiaore 
PHOTOELECTRIC  INFORMATION  STORAGE. 
Interia  rept.  no.  2,  1  Sep-30  Nov  62, 
by  N.  G.  Reininger,  A.  S.  Jensen,  and  ' 
Beran.   30  Nov  62,  1v.  incl.  illus.  ta 
8  reft. 
(Contract  AF  33(657)8715) 

Unclatsif led  rej 

DESCRIPTORS:  •Inage  tHl>et,  •Storage 
Caaera  shutters,  Electroaic  <equ ipaeni 
tron  guns.  Electrodes,  Electron  acce: 
Photographic  recording  aedia,  Electrc 
Electric  fields,  Measureaeat,  Electr 
Photocathodes ,  laage  intens if ier s ,  D 
recording  systeat,  Caaera  tubes. 


Add  it 
shutt 
It  wa 
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clean 
surfa 
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graph 
exper 
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ional  expe 
er  showed 
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perf  o 
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but 
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e  surfa 

target 

ol  ut  ion 

were  tr 

ics.   A 

beaa  e 

TVIST 
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the  lia 

s  caa  b 
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f  pho 
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read 
led  t 

fees 
xposu 
recor 
ih'ex 
solut 
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e  use 


electr 

toeleci 

ughnesi 

resell 
ing  gui 
o  inpr( 
ibilit 
re  of 
d  ing. 
i  s  t  ing 
ion  was 

proabi 
d  in  p] 


Ml 


Md, 


G. 
es, 


»rt 

tubes , 
Elec- 

^ratort, 
I  orai  ng, 
tubes  , 

electric 


ic 

-ont . 

of  the 
I'd  with 
«   Several 
ie  the 
I  study 
^photo- 
The  entire 
TVIST 
J  21 00  TV 
bly  auch 
fee  of  or 


in  addition  to  the  kinescope  and  camera  of  the 
slow  scan  recording  unit.   A  acre  elaborate  study 
of  the  noncharging,  nondestructive  readout  was 
started.   It  it  hoped  that  this  study  will  re- 
sult in  increased  sensitivity.   Also,  neasure- 
aents  were  aade  to  determine  return  beaa  aodula- 
tlon  as  a  function  of  dielectric  and  target  base 
potentials.   (Author) 


AD-401  123     Div.   8,  25 
(TISTP/GRM)  OTS  price  $2.60 

Stanford  *Research  Inst.,  Menlo  Park.  Calif. 

PENETRATION  OF  AN  ELECTRON  BEAM  THROUGH  A 

PLASMA.   PART  I.  ELECTROSTATIC  INSTABILITIES. 

Suaaary  rept . , 

by  S.  V.  Yadavalli  and  H.  H.  C.  Chang.   Dec  62. 

25p.  25p.  22  refs. 

(Contract  Near  272800) 

Unclassified  report 

DESCRIPTORS:   'Electron  beaas,  'Plasaa 
oscillations.  Penetration,  Charged  particles, 

equations,  Plasaa  physics. 


Partial  differential 
Elect rost at  ics. 


Cons  i 
penet 
three 
this 
Stat  i 
of  th 
osci  1 
the  a 
phase 
force 
the  p 
beaa 
plasa 
St  abi 
d  i  scu 
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rat  i 
aai 
svst 
c)  i 
e  be 
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ziau 
d  so 
s  on 
ul  sa 
i  s  r 
a  cu 
lity 
ssed 


a  relativistic  beaa  of  charged  particles 
ng  a  stationary,  quiescent  plasaa.   The 
n  types  of  instability  which  can  disrupt 
ea  are:   (l)  streaaing  (or  electro- 
nstability  in  which  the  kinetic  energy 
aa  is  converted  into  longitudinal  plasaa 
ons;  i,^)    sausage  instability,  which  is 
thally  syaaetric  pulsations  of  the  beaa, 
that  the  induced  plasaa  currents  exert 
the  beaa  in  such  a  aanner  as  to  feed 
tion;  (3)  hose  instability  in  which  the 
igidly  displaced  and  with  the  induced 
rrents  again  contributing  to  the  i a- 
Only  streaaing  instability  it 
(Author) 


ut. 


AD-4C1  182     Div.   8.  5 
(TISTE/CAM)  OTS  price  $1.60 

Phiico  Corp.,  Palo  Alio.  Calif. 

AN  INTEGRATED  ••  ERROR-FREE"  .  COMMUNICATION 

SYSTEM, 

by  John  C.  Hansen.   31  Dec  62.  17p.  iacl.  il 

(Technical  note  no.  WDL-TNC2-1 3 ) 

(Contract  AF  04(647)829) 

Unclassified  report 

DESCRIPTORS:   *Radio  connun icat i on  systeas, 
•Space  coamun icat ion  systeas.  Errors.  Detec- 
tion, Integrated  circuits,  Ranges.  Synchroniza- 
tion (Electronics;,  Coding.  Reliability,  Sur- 
face-to-space, Space-to-surface,  Comnand  and 
control  systeas. 

For  aore  efficient  operation,  a  systea  is  pro- 
posed which  combines  the  functions  of  comaand, 
synchronization,  range,  and  range  rate  on  one 
two-way  radio  link.   Extreae  reliability  of  in- 
foraation  transfer  is  achieved  by  eaploying  coa- 
ma-free  words  which  have  been  coded  for  error 
detection.   Consideration  is  given  to  an  assumed 
elemental  error  probability,  corresponding  to  a 
conservative  signal  level  Pe  '  IC  to  the  ainus 
4th  power.   The  mean  time  between  error  for  this 
case  is  IC  to  the  14th  power  years.   The  coding 
IS  such  that  synchronization  obtains  the  saae 
high  degree  of  reliability  as  the  inforaation. 
In  addition  to  the  advantages  of  essentially 
error-free  conmun icat ion ,  the  systea  offers  rela- 
tive ease  of  iapleaentat ion  common  to  the  class 
of  cyclic  codes.   (Author; 
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Division  8  -  ELECTRONICS  AND  ELECTRONIC  EQUIPMENT 


A0-^C1    18*  Oiv.       8 

ITISTP/K)    OTS   pric*   lU.OO 

■epi.    for   5   ■•r-22  Ayg  62   •■   loiotphcrie 
(•••arek, 

by  J   D.  H«rdy.   15  Feb  63.  220p.  i,cl.  ill... 

3  r.ri.  (SeUitific  rcpt .  ao.  179) 

(Coatract  AF  19(60^)8012) 

(AFCtL  63-256)         Oacla..Ifl.d  report 

OESC«IPTOiSi   •Eleetroa  deatity.  "Lo.  fr«- 
qaeacy.  lastraMatatioa.  loaospkara 
Polarisatiea. 


Svtep 

aad  po 

twapt 
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•tract 

tkate 
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be  tke 

■orld 

deeaed 

tc  lent 


records  oa 
lariiat  ioa 
f raqaeacy 
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are  of  tke 
data  are  t 
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OBly  sack 
at  tkis  ti 

advisable 
ific  coaaa 


a  low  freqaeacy  group  keigkt 

iastraaeatatioa  cavariag  the 
raage  of  100  -  1000  kc  are 
purpose  is  deteraiaat ioa  of  tke 

lo»er  ioaospkere.   lacluded  ia 
ke  preUaia.ary  results  of  a 
y  experiaeat.   Tkese  appear  to 

records  beiag  obtaiaed  ia  tke 
m».      In  view  of  tkis,  it  was 

to  aake  tkea  available  to  tke 
aity  by  tkis  process.   (Autkor) 


AD-iOl  211      DlT.   8 
(TISTE/CA«)  OTS  price  $11.00 

Ceaeral  Electric  Co..  PIttsfield.  Mass. 

DESI6N  STUDY  OF  A  TtANSPORTABLE  ANTENNA  SYSTEM 

Oaarterly  rept.  ao.  2.  1  Sep-30  Nor  62. 

^l  I'    *t,"l"»"«"e.  ».  H.  Rote,  and  C.  C.  Vales 

30  NaT  62.  ^5A?.    Incl.  illus.  tables.  ^8  «f, 

(Contract  0A-36-039-SC-90713) 

Uaclassifled  report 

DESCRIPTORS:   •Parabolic  anteaaas.  'Radar 
aataaaas.  'Radar  tracklag.  Satellites  (Arti- 
ficial)  Radar  eqalpaeat,  Aateaaa  coaflgura- 
tlOBS.  Radar  pulses.  Errors.  Analysis.  Coding. 
Radoaes.  Site  sclectloa.  Cargo  veklcles. 
Sarface  properties.  Reflectloa.  Hydraulic 
servoaeckaaisas.  Neblle.  Autoaatlc. 
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t  for  tke  flaal  report.   (Autk 
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AO-iOl  2U     Oiv.   8 
(TISTE/JBM)  OTS  price  |1.60 

General  Electric  Co..  Owensboro.  Ky 
;«SMOn"'c;"SKJ""'  '"'   •'*"^<:*"°'-  OF  TUNN«. 
Quarterly  interia  teehaieal  rept.  ao.  1.  July- 

by  C.  E.  Hortoa  aad  J.  ».  Hall.  II.   Sep  62 
19p.  iacl.  iUas.  7  refs. 
(Coatract  DAi9-186-502-ORD-1053) 

Daclassifled  report 

,  DESCRIPTORS:   •Catkodes.  •Metal  fllas 
Aluaiaua.  Oxides.  Quaataa  aeckaaics.  Cathodes 
Eleetroa  tabes).  Electric  currents.  Electric 
iBSulatloa.  Tkeary.  Electrical  condactloa. 
Deasity.  Gold.  Coaf Iguratioa.  Evaporatloa 
Eleetroa  accelerators,  Field  ealssioa 
Vacuua  apparatus.  Gases,  Reliability  (Elec- 
troBlcs),  Processiag.  Filas. 
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AO-^01  225     Div.   8,  9 
(TISTP/JM)  OTS  price  |2.60 

Aerospace  Corp.,  Los  Aageles.  Cal 
HEAT  TRANSFER  IN  POHER  TRANSISTOR 
by  M.  R,  Bllcox.   15  Feb  63,  23p. 
(Rept.  ao.  TDR-169(3240-10)TR-3) 
(Coatract  AF  0^(695)169) 
(SSD-TDR-63-39)        Uaclassifi 


if. 
S. 
iBcl.  illas. 


ad  report 

DESCRIPTORS:   •Heat  transfer,  Ttaperature, 
Distribatioa,  Heat  exchaagers.  Differeatial 
equatioas.  Traasistors. 

Tke  iateraal  keat  transfer  problea  for  a  typical 
pewer-traasistor  structure  kas  beeo  solved 
aaalytlcally.   Tke  relatioas  aaong  current  dis- 
tribution, keat  geaeration.  aad  teaperature  dis- 
tribatloB  kave  beea  derived.   Usage  of  tke  re- 
sultlag  eq.atloas  i.  illustrated  by  application 
to  the  aost  eleaeatary  problea.  aaaely.  unifora 
keat  generatiea  aadar  tke  eaitter.   (Aatkor) 

AD-^01  237     Div.   8 
(TISTE/OHO)  OTS  price  #2.60 

General  Dyaaaics/Fort  Mortk.  Tex. 
MEASURED  BARRIER  INTERFERENCE  ON  MONOPULSE 
ANTENNA. 

^Li'    "•'-•""'•"•   U  Mar  63.  25p.  iacl.  illu,. 
tables  (Rept.  no.  FZE-U9) 

Unclassified  report 
DESCRIPTORS:   •Anteaaas.  •Aateaaa  radiatioa 

?!K*"""i'w"*!*''][!'"*'  ■'•»»  «tkods.  Antenna 
lobes.  K  band.  Distortioa. 

\0-^01  307      Div.   8 
(TISTE/CAM)  OTS  price  $3.60 

ilLI"**"**'"*"'  Labs..  Fort  Hayae.  Ind. 
?fn«  «r",!!!°  DEVELOPMENT  TO  IMPROVE  THE  RESOLU- 
TION OF  lATRON  DIRECT  VIEM  STORAGE  TUBES 
lateria  developaeat  rapt..  22  Nov  62-22  Fab  63 
by  R.  H.  Clayton  and  K.  R.  Crowe.   5  Apr  63 
1v.  incl.  (Rapt.  no.  SR  00803) 
(Coatract  NObsr-8726^) 

Uaclassifled  report 

DESCRIPTORS:   •Storage  tabes.  Brigktnass 
Focusing.  Callbratioa.  Pkosphor asceat  aatorlal 
Electrodes.  Electric  poteatial.  Elactroa  leases 
Magnetic  propartias.  Modal  tests.  Electron 
optics. 

Tkree  general  approackes  were  pursued  during 
this  period!  (1)  electron-optical  beach;  (2) 
•11  aagaetic  latron;  and  (3)  aagaetic  alorolaas 
Electron  optical  beach  work  was  concluded  with 
positive  results.   It  indicates  that  resolution 
laproveaeat  can  be  obtaiaed  by  the  addition  of  a 
focus  electrode  in  registry  with,  aad  oa  the 


ELECTRONICS  AND  ELECTRONIC  EQUIPMENT  -  Division  8 


laforaa- 
ck  a  tuba 
atioB 
a  of  suck 
totypa 
tloB  wall 


phosphor  side. of,  the  backer  elactrod^^ 
tioa  OB  the  brlghtaess  obtaiaabla  la  i 
win  be  available  oaly  whaa  aesh  fabrl, 
teckaology  is  achieved  for  the  lacluslt 
a  aesh  in  aa  operatiag  latroa.  Tke  pz« 
all-aagaetic  latroa  daaeastratad  rasoli 
la  txcess  of  tke  objectives.   (Aatber)! 


AD-i01  318      Div.   8,  2 
(TISTE/CAM)  OTS  price  $1.10 

Aerospace  Inforaation  Div..  MashingtoJ.  D   C 
ON  THE  QUESTION  OF  RATIONAL  DISTRIBUTION  OF 
GLAZE  RIGS  IN  THE  USSR  (K  voprosa  rat s loaa 1 • aogo 
razaeshckeaiya  gololedaykk  staakov  aa  tterritorli 
SSSR ) , 

by  A.  V.  Rudaeva.  19  Mar  63.  lOp.  iac 
tables,  i  refs.  (AID  Rept.  T-63-37;  Tr 
Leaiagrad.  Glavaaya  geof isickeskaya  obM« 
tariya.  Voprosy  kl iaatograf i i  (Problea 
cliaatograpky).  Leaingrad,  Gidroaeteol 
pp.  68-7^.  1961) 

Uaclassifled  re 


DESCRIPTORS:   •Traasai ssiea  lines.  Nkkeeroloflv. 

Snow,  kfind.  Raiafall.  Terraia.  Ice.  ^ 

AD-^01  323      Div.   8 
(TISTE/CAM)  OTS  price  $1.10 


Pkilco  Corp.,  Palo  Alto,  Calif. 
MONTHLY  RELIABILITY.  FAILURE.  AND  PRO 
SUMMARIES.  LETTER  REPORT  FOR  DECEMBER 
Letter  rept. 

1962,  1v.  iacl.  tables  (Rept.  no.  VOL 
(Coatract  AF  0^(6*7)532.  AF  0^(6*7)829, 
AF  0*(695)113) 

Unclassified  re 


bIem 


■•■It 


DESCRIPTORS:  •Reliability,  'Failure 
ics).  Paraaetric  aaplifiers,  Aateana 
supplies,  Electreaic  relays.  Diodes, 
equipaeat . 

A0-A01  362     Div.   8.  2 
(TISTP/JW)  OTS  pTlce  $1.60 

Ckicago  Midway  Laba..  U.  of  Cklcago.  II 

RESEARCH  ON  ATMOSPHERIC  ATTENUATION  OF 

RADIATION. 

Progress    rept.    no.    1. 

by  Luclea   M.    Blberaan.      30   Juae   59.    18 

illus.    tables      (Rept.    ao.    CML-L-E173-1 

(Coatract   AF    19(60^)5877) 

Unclassified   repjdrt 
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DESCRIPTORS:  •Infrared  radiatioa.  • 
tion.  Meteorology.  Absorption,  Scatt 
Measureaent.  Instruaentat ion .  Mave  t 
aissloa.  Ataospkere. 
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AD-A01  395      Div.   8.  26 
(TISTM/PCR)  OTS  price  $6.60 

Nestiaghouse  Electric  Corp. ,  Pittsburgh   Pa 
MATERIAL  PROCESSING  AND  PHENOMENA  INVESTIGATIONS 
FOR  FUNCTIONAL  ELECTRONIC  BLOCKS. 
Secoad  iaterla  eagiaearlBg  rept,.  1  Jaa- 
6  Mar  63.  »    r   .    -  - 

by  S.  J.  Aagallo.   6  Mar  63,  61p.  Iacl.  iUut. 

tables . 

(Coatract  AF  33(657)9897) 

Unclassified  report 

DESCRIPTORS:   •Materials,  •Miniature  electronic 
equlpaent,  •Electrocheaistry.  •Electron  beaas 
•Lasers,  Geoaetry.  Control.  Anodes.  Oxides 
SilicoB,  Electrolytes,  Crystals,  Fllas.  Phos- 
phorus. Electron  aicroscopy.  Gold.  Aluaiaua, 
Diodes,  Ncodyaiua.  Glass,  Thlekaass.  Teasile 
properties.  Transistors.  Processing.  Manu- 
facturing aetkods.  Boadiag. 
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An-*01  39/      OIV.   8.  26 
(TISTE/CAM)  OTS  price  $8.10 

Iniellux  Inc..  Saeta  Barbara,  Calif 

PRODUCTION  ENGINEERING  MEASURE  FOR  PRECISION 

HIGH  STABILITY  RESISTORS. 

Flaal  engineering  rept.. 

by  Nathan  Pritikin.   10  Oct  62.  33p.  illas. 

(Coatracts  DA  36-039-«e-72722,  aad  DA  36-039-sc- 

72723) 

Uaclasslfiad  report 

DESCRIPTORS:   •Glass  resistors.  •Maauf acturing 
aethods.  Heat  resistant  glass.  Sprays,  Elec- 
trostatics, Seallag  coapounds,  Pol arixatlon, 
Huaidity.  Teaperature,  Furnaces,  Epoxy  plastics, 
Coatiags,  Photoengraving.  Resistors. 

AD-*01  *16      Div.   8 
(TISTE/CRJ)  OTS  price  $1.10 

Naval  OrdBBBce  Lab..  Coroaa,  Calif. 
N-LOOP  VLF  SUPERDIRECTIVE  ARRAYS. 
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Division  8  -  ELECTRONICS  AND  ELECTRONIC  EQUIPMENT 


by  I.    M.    Seeley.   i  Apr  63,  12p.  iacl.  iUui. 
10  rtf«.  (NOLC  rept.  580) 

Uacla«tifi«d  report 

OESCIIPTORSi   •Loop  aiteanas.  •Aateaaa  radia- 
tioa  pattens,  latheaatical  aaalyiii,  Bcaat 
(Eleetro«aflaetic),  Pkate  distortion.  Error* 
Tory  low  freqaeacy. 

Saperdirectivity  aay  be  achieved  with  short  VLF 
loop  arrays  becaase  the  beaa  width  depends  only 
apoa  the  naaber  of  loops  and  aot  upon  the  leagth 
of  the  array.   la  additioa.  the  usual  factors 
lialtiag  saperdi rect i vity  are  not  as  prevalent 
in  these  arrays  because  of  the  decoupling  between 
VLf  loops.   Expressions  are  derived  for  the  beaa 
width,  effective  height,  receptioa  pattera. 
aaplitade  aad  position  of  the  back  lobes,  aad  the 
effects  of  voltage  phase  and  aaplitude  differ- 
eaces  betwoen  loops.   These  equatioas  describe 
short  arrays  of  aay  auaber  of  loops.   The  aost 
serious  liaitation  concerning  the  directivity  of 
superdirective  loop  arrays  is  caused  by  the 
voltage  phase  and  aaplitade  differences  between 
loops.   These  differences  between  adjacent  loops 
coabiae  to  obseare  the  aulls  and  deteriorate  the 
reception  pattera.   (Aathor) 


AD-i01  il^  Olv.   g,  26 

(TISTE/JBM)  OTS  price  1^.60 

Pacific  Seaicendaetors  Inc.,  Lawndale,  Calif. 

PRODUCTION  ENGINEERING  MEASURE  (TRANSISTOR   THF 

SILICON,  PONER  (75W). 

Quarterly  rept .  no.  2,  1  Oct-3l  Dec  62. 

by  R.  N.  Clarke,  R.  C.  Neville,  and  J.  ■.  Eains. 

31  Dee  62.  1v.  iacl.  illui.  tables  (PSI  rept.  no 

3000U7-Q-2) 

(Contract  DA  36-039-se-86733) 

Unclassified  report 

DESCRIPTORS!   •Transistors.  •Production. 
Very  high  frequency.  Power.  Processing. 
Cavironaental  tests.  Mechanical  properties. 
Berylliua,  Oxides.  Packaged  circuits.  Electric 
insulation.  Failure  (Mechanics) .Di f fusion . 
lapurlties.  Epitaxial,  growth.  Holybdenua, 
Life  expectancy.  Shock  (Mecknnics).  Torque. 
Tibration,  Electrical  properties.  Transistor 
•apllflers.  Oscillators,  Silicon. 

Efforts  continued  on  the  developaent  of  a  pro- 
duetloa  eagineering  aeasure  for  a  very  high  fre- 
queacy  silicon  power  traaslslor.   Process  ia- 
provoaeats.  package  design  and  new  contacts  were 
the  aajor  areas  of  activity.   Additional  work  on 
t.est  circuitry  aad  beginning  aaterial  preparation 
•tre  ialtiated.   The  berylliua  oxide  tab  was 
•ader  iateasive  investigation  and  considerable 
knowledge  has  beea  gaiaed.   Environaenta 1  and 
aechanical  testing  of  the  package  was  Initiated 
to  guide  la  farther  packaging  changes.   (Author) 

AO-401  533     DlT.   8 
(TISTE/JWS)  OTS  price  |12.00 

Texas  lastruaents  Inc.,  Dallas. 

RESEARCH  AND  DEVELOPMENT  OF  HIGH  TEMPERATURE 

SEMICONDUCTOR  DEVICES. 

fiaal  suaaary  rept..  1  Mar  59-31  July  62. 

by  E.  C.  Murst.   Mar  63,  It.  iacl.  illus. 

tables,  refs. 

(Coatracts  NObsr-77532  aad  N0bsr-85i2^) 

Uaclassified  report 

DESCRIPTORS:   •Sealcoaduci  or  devices,  Tm,, 
Life  expectancy.  Electrodes,  Vapor  plating, 
Diffusion,  Galliua  alloys.  Arsenic  alloys. 
Cadaiua,  Manganese,  Sulfur.  Electric  vonntial. 
Gold,  Reststance  (Electrical),  Single  crystals. 
Mercury.  '«uc.  Coatings.  Silicon,  Cheaical 


■llliag.  Transistors,  Tunnel  diodes.  Reli- 
ability, Switching  circuits.  High  teaperature 
research. 

Alloy  ceatact  studies  for  both  ohaic  and  recti- 
fying contacts,  diffusioa  studies  of  priaarily 
acceptors,  aad  etchiag  studies  were  carried  out. 
No  satisfactory  high  teaperature  aad  high  iajec- 
tioa  efficiency  eaitter  alloy  was  fouad.   Pri- 
aarily both  tia  and  gold-tin  aake  good  high  in- 
jection efficiency  eaitter  Junctions,  but  neither 
allow  operation  of  the  devices  up  to  the  ^00  C. 
However,  other  prograa  requireaeats  were  aet 
aad  aeasureaeats  of  feasibility  uaits  aade.h(fo) 
vs  frequeacy  aeasureaeats  atV(CB\of  3  Volts  aad  ' 
I(E)of  5  aa  yielded  gaia  baadwidtils  products  f(T) 
•s  great  as  800  Mc.   h-paraaeter  aeasureaeats  of' 
f  of  1000  cps,V(CB),of  5  volts  andI(E)of  1  aa 
yielded  coaaon  eaitter  power  gaias.  G.  ranging 
froa  30-^3.6  db.   The  switching  characteristics 
of  a  auaber  of  these  units  were  also  iavesti- 
gated.   la  the  saturated  aode,  with  no  speed-up 
capacitor,  soae  GaAs  transistors  yielded  total 
awitchiag  tiaes,  t  total,  froa  10-30  aanose- 
conds.   Several  units  with  gold-tin  alloyed 
eaitters  were  heated  to  350  C  with  very  careful 
handling.   The  betas  of  these  transistors 
changed  negligibly  over  the  teaperature  range  of 
25-350  C.   Frequency  vs  teaperature  over  this 
raage  could  be  decreased  by  two. 

AO-401  5/,i.  Oiv.   8 

(TISTP/WH)  OTS  price  13.60 


U.  of  Visconsin. 


Matheaatics  Research  Center, 
Madi  son. 

A  NUMERICAL  INVESTIGATION  OF  SCATTERING  OF  RADIA- 
TION OF  AN  ASIMMETHIC  SOURCE  BY  CIRCULAR  CYLINDER 
by  N.  Zitron  and  J   Davis.   Mar  63.  33p.  iacl. 
illus.  tables.  16  refs.   (MRC  technical  rept. 
■••  365)  '^ 

(Contract  DA  1 1-C22-ORD-2059) 

Uaclassified  report 

DESCRIPTORS:   'Radio  waves,  'Cyliadrical  bodies, 
•Scatteriag.  Integral  equations.  Nuaerical 
•■alysii.  Propagation. 


An  asyaptotic  expansion 
eaployed  to  explore  the 
plnne  wave  and  liae  sour 
iacident  wave,  in  the  pr 
waves  by  an  infinite  cyl 
ical  calculations  are  aa 
iacident  wave  is  a  plane 
tion.  and  slotted  cylind 
presented  showing  the  vn 
of  the  scattered  wave  wi 
the  source  and  scatterer 
directivity  of  a  source 


obtaiaed  previously  is 
liaits  of  validity  of 
ce  assuaptions  for  the 
oblea  of  scattering  of 
inder.   Detailed  nuaer- 
de  in  the  cases  where  the 
wave,  line  source  radia- 
er  radiation.   Curves  are 
riatioa  of  the  aaplitude 
th  respect  to  spacing  of 

The  effect  of  the 
is  discussed.   (Author) 


AD-401  595 
(TISTP/MH)  PTS 


Dlv.       8.    5 
price  $1.60 


Foreign   Tech.    Div..    Air   Force  Systeas  Coaaand. 
Wrlght-Patteraon    Air   Force   Base.    Ohio. 
NONLINEAR    APERTURE  CORRECTION, 
by  6.    V.    Braude   and    I.    N.     Isayeva.      12   Feb   63, 
15p.    Incl.    illut.    6   refs.       (Tram.    no.    FTD-TT- 
62-1726   frovRuttlnn    Periodical.    Tekhnika   Kino    1 
Televidenlya.    n«.    12,    pp.    3-10.    1961) 

Unclassified   report 

DESCRIPTORS:      •Video   signals.    'Video    ampli- 
fiers,   •Television    display    systeas,    •Circuits. 


AD-401    665 
(TISTE/AM) 


OTS 


Div. 
price 


8 
•3. 


60 


28 


Fairchild  Seaicoaductor  Div.,  Fairchild  Caaera 
and  Instruaent  Corp..  Mountain  View.  Calif. 
PRODUCTION  ENGINEERING  MEASURE  2N9U  AND  2N995 


ELECTRONICS  AND  ELECTRONIC  EQUIPMENT  -  Division  8 


Quarterly  rept.  ao.  3,  31  Oct  62-30  Jkk   63. 

by  0.  M.  Kobrin.   30  Jan  63.  1v.  inelJIillus, 

tables. 

(Contract  OA  36-039-SC-86726) 

Unclassified  rd^ort 


DESCRIPTORS:  'Tran 
Hire,  Failure  (Mech 
Silver.  Palladiua. 
Reliability,  Silico 
Platinua  alloys,  Te 
properties.  Oxidati 
coapounds.  Epitaxia 
aethods. 

Production  techniques 
of  2N9U  and  2N995  tr 
Processes  being  iapro 
preparation  of  substr 
header  plating,  parti 
attach.   (Author) 


sistors,  Bonding 
anics) ,  Aluainua 
Diodes  (Seaicond 
n,  Ultrasonic  rai 
aperature.  Elect 
on.  Carbides,  Tui 
1  growth,  Manufa( 


to  increase  the 
ansistors  are  pre 
ved  include  lead 
ate  for  epitaxial 
cle  e>iaination. 


AD-401  672      Div.   8 
(TISTE/CRJ)  OTS  price  $10.50 

General  Mills,  Inc.,  Minneapolis,  Minn 
COMMUNICATION  VIA  ARTIFICIAL  SCATTERER^ 
by  M.  Grosx,  L.  Flink  and  others.   15 
1v.  incl.  illus.  tables,  12  refs.  ^Kep 
(Contract  Nonr-1  5892-;) 

Unclassified  reUort 


DESCRIPTORS:  •Coaouni cat i on  systeas 
Diffraction  grating,  Dipole  antennas 
gation.  Radio  signals.  Elect roaagnet 
Transponders.  Design,  Scattering. 


The  feasibility  of  establish 
scatter  propagation  coaaunic 
ionosphere  has  been  further 
coaaunication  path  would  be 
ruption  due  to  ionospheric  s 
gations  covered  in  this  repo 
frequency  range  of  1  ac/s  to 
altitude  of  the  artificial  s 
below  the  ionosphere.  Three 
the  general  coaaunication  pr 
in  Phase  II:  (I)  scattering 
arrays  deployed  in  the  atnos 
repeaters  placed  on  the  ocea 
scattering  by  a  cloud  of  ran 
artificial  scatterers  in  the 
(Author) 
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AD-^01  674     Div.   8 
(TISTE/OHD)  OTS  price  $3.60 

loaosphere  Research  Lab.,  Pennsylvania 

University  Park. 

AN  IMPROVED  LON  FREQUENCY  SWEEP  PULAKII(|T 

Rept.  on  Ionospheric  Research, 

by  S.  Neisbrod  and  A.  J.  Ferraro.   1  A| 

30p.  incl.  illus.  3  refs.   (Scientific 

1C2) 

(Contract  AF  19(60^)8012) 

(AFCRL  63-290)         Unclassified  re 


DESCRIPTORS:  "Test  equipaent  (Elect 
•Measuring  devices,  Extreaely  low  fr« 
Mediua  frequency.  Ionospheric  propagt 
Coaaunication  theory.  Radio  equipnent 
receivers,  Radiof requency  aaplifiers, 
(Electronic)-,  Video  aaplifiers,  Powei 
Polarization. 


This  research  describes  an  iaproved  v 
low  frequency  polariaeter  which  is  us 
Junction  with  the  low  frequency  sweep 
the  Ionosphere  Research  Laboritory  . 
of  this  equipaent  is  to  resolve  signs 
froa  horizontal  cross-polarized  dipol 
*ignals  which  are  proportional  to  the 
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difference  of  the  ordinary  and  the  extraordinary 
nagneto-ion ic  coaponents  over  the  frequency  range 
of  80  to  1200  kc.   In  the  construction  of  this 
equipaent  eaphasis  has  been  placed  on  sensi- 
tivity, stability,  eliaination  of  spurious  cou- 
*pling  between  channels,  and  the  ease  of  routine 
calibration  and  adjustaent.   (Author) 

AD-iOl  680      Dlv.   8,  U.  25,  26 
(TISTM/EJH)  OTS  price  lA.60 

Servoaechanisas,  Inc. ,  Goleta,  Calif. 

ARMY/NAVY  INSTRUMENTATION  PROGRAM.   PHOSPHOR 

RESEARCH. 

Final  rept. . 

by  E.  J.  Soxaan.   Dec  62.  ^Op.  incl.  illus. 

table,  refs.   (Jlept,  no.  SM IR  62-7) 

(Contract  Nonr-107600;  Subcontract  to  Douglas 

Aircraft  Co.,  Long  Beach.  Calif.) 

Unclassified  report 

DESCRIPTORS:   •El ec t rol uai nesc enc e,  •Phospho- 
rescent aaterials,  •Dielectric  films.  •Semi- 
conductors, Display  systems.  Films,  Elec- 
trodes. Zinc  compounds.  Sulfides,  Germanium 
compounds.  Dioxides,  Aluminum,  Tin  compounds. 
Manufacturing  methods.  Manganese.  Catalysts, 
Crystal  structure.  Dielectric  properties. 
Electrical  properties.  Crystals.  Semiconductor 
devices.  Photoelectric  effect.  Thin  films 
(Storage  devices).  Vapor  plating. 

4  program  was  carried  out  involving  a  study  nf 
thin-film  electroluminescent  cells  produced  on 
glass  substrates.   Transparent  Snr2  was  used  for 
one  electrode  and  aluminum  for  the  other  elec- 
trode.  A  one-step,  repro4luc  i  bl  e  procedure  was 
established  for  preparing  ZnS:Mn  phosphor  films. 
This  procedure  does  not  require  excessively  high 
temperatures  or  succeeding  heat  treatment.   It 
was  possible  to  fabricate  numerous  arrays  of 
saall  cells,  each  approximately  0,025  in.  x 
0.025  in.  square.   A  strong  correlation  was 
found  between  efficient  electroluminescence  and 
the  development  of  a  well-crystallized,  highly 
oriented  film  st rue t ure  cons i st i ng  of  the  cubic 
form  of  ZnS.   The  rate  of  change  of  light  output 
of  these  cells  per  incremental  change  in  applied 
voltage  was  observed  to  be  significantly  greater 
than  that  for  a  common  commercial  electrolumi- 
nescent cell.   Exceptionally  high  dielectric 
strength  (2500   volts/ail)  and  effective  dielec- 
tric constant  (50  to  70)  were  exhibited  by  cells 
which  included  an  additional  dielectric  film  of 
Ge02.   A  side  discovery  was  the  unique  hollow 
crystals  of  hexagonal  ZnS. 

AD-A01  737     Div.   8 
(TISTE/CAM)  OTS  price  $^.60 

Antenna  Systems  Lab.,  V.    of  New  Haapshire,  Durhaa 

THE  COAXIAL  DIPOLE  PARAMETRIC  AMPLIFIER  ANTENNA. 

by  Albert  0.  Frost.  1  Dec  62,  36p.  incl.  illus. 

(Scientific  rept.  no.  1) 

(Contract  AF  19(628)307) 

(AFCRL  63-13)  Unclassified  report 

DESCRIPTORS:   •Parametric  amplifiers,  •Dipole 
antennas.  Theory,  Mathematical  analysis. 
Electric  iapedance.  Tuned  ci rcui t s,  Coupl i ng 
circuits,  Surface  properties,  Antenna  con- 
figuration. Coaxial  line.  Slot  antennas.  De- 
sign, Very  high  frequency. 

A  study  was  made  of  the  theoretical  and  applied 
problems  associated  with  the  design  of  a  param- 
etric amplifier  antenna  in  coaxial  dipole  form. 
An  analysis  was  aade  of  the  coaxial  interior, 
which  serves  to  provide  the  resonances  needed  for 
parametric  amplification,  and  an  expression  was 
derived  for  the  complex  iapedance  seen  by  the 
varactor  diode  in  terms  of  the  inner  co-axial 
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Dlvlalon  8  -  ELECTRONICS  AND  ELECTRONIC  EQUIPMENT 


geoBctrjr,  tkc  relative  electrical  leB«tk  of  the 
OMtpat  leo|>,  tke  reeeiver  iapat  resiitaace  aad  an 
adjaitable  teraiaatiag  reactaace.   This  latter 
eleaeat  petalts  the  taalag  of  the  lyttea  for  a 
desired  pair  of  algaal  aad  idler  freqaeacies. 
A  eoapleted  taaiag  aad  biaa  tyttea  for  a  qaarter- 
■ave  dipele  at  108  ac.  is  showa.   (Aathor) 

AO-iOl  766     01 ».   8,  26 
(TISTB/OHO)  OTS  price  »2.60 

Radio  Corp.  of  Aaerica.  Harrisoa,  N.  J. 
PIOOUCTION  ENGINCEKING  MSASUKE  FOR  TUBE  TYPE  7587 
Qaarterly  rept.  ao.  3.  1  Dec  62-28  Feb  63. 
by  N.  Ackeraaaa.  28  Feb  63.  25p.  lacl.  iUas. 
(Ceatract  OA  36-039-ie-86732) 

Uaclassified  report 

OESCRIPTORSi  •Electron  tubes,  •■aaafacturing 
■ethods.  Prodaction,  Machines,  Braziag,  Elec- 
tric «ire.  Triodes. 

The  report  iadieates  the  practical  desiga  philos- 
ophies eaployed  ia  each  equipaent  and  the  results 
of  iaitial  aachlae  tests,  Hhere  applicable.   Also 
laeluded  are  photographs  of  coapleted  aachine 
asseablies.  both  to  ladieate  the  specific  design 
featares  aad  the  degree  of  coas truct ioa.   This 
aeeoaat  sheHS  that  the  desiga  phase  of  all  tasks 
is  coaplete  aad  coastructioa  is  advancing  rapidly. 
(Author} 

A0-i01  820      DiT.   8 
(IISTE/JWS)  OTS  price  11.60 

Chrysler  Corp..  Ceater  Liae,  lick. 

SIIPLIPIEO  TRANSISTOR  DESIGN  PROCEDURES. 

Rept.  oa  Eloctroaagnetic  Radition, 

by  C.  J.  Christaaa.   8  Apr  63,  13p.  iacl.  iUas. 

22  refs.   (Techaical  note  AOB-TN-21-63) 

Daclassified  report 

DESCRIPTORS!   •Traasi stor s .  Traasistor 
aaplifiers,  Haraoaic  oscillators.  Electrical 
iapedance.  Electric  potential,  Poaer, 
■atheaatical  pradiction.  Circuits. 
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AD-iOl  857     Dtv.   8 
(TISTP/FEM)  OTS  price  $2.60 


licroaave  Researck  last.,  Polytecknie  last,  of 
Brooklyn,  N.  Y. 

■  ICROWAVE  PROBING  OF  ELECTRON  DECAY  IN  A  GAS 
DISCHARGE. 

by  Barland  C.  Gale.   18  Jaa  63.  16p.  iacl.  illus. 
. (Seiaatifie  rept.  ae.  PIB«R 1-977-61 ) 
(Ceatract  AF  19(60^)7216,  ProJ.  i619) 
(AFCRL  63-17)  Uaclassified  report 

DESCRIPTORS:   'Gas  disckarges,  •Microwaves. 
Clew  disckarges.  Electrea  deasity,  Plasaa 
skeatk.  Hydrogen.  Catkodes,  Metals,  lapuri- 

ties,  Atteauatiea,  Nave  traasalssion,  Pkase 
aeasareaent.  Experiaental  data,  Disckarge 
tabes.  Probes  ( Electreaagnet te) . 

A  aetked  li  described  for  deteratning  tke  elec- 
trea density  aad  cellfttea  frequeaey  in  tke 


afterglow  of  a  pulsed  disckarge  in  hydrogen. 
Tke  results  iadtcate  tkat  the  electron  density 
does  not  decay  exponentially,  but  that  it  decays 
aore  rapidly  at  first  and  less  rapidly  later. 
It  is  shown  that  tkis  is  probably  due  to  tke 
existence  of  a  net  negative  ckarge  in  tke  center 
of  tke  discharge  tube,  arising  froa  sputtering 
of  the  cathode  aetal  onto  the  walls  of  the  tube. 
er  to  the  presence  of  iapurity  atoas.   (Author) 


A0-A01  861      Dlv.   8,  25 
(TISTE/CRJ)  OTS  price  $2.60 

Technical  Research  Group,  Syosset,  N   Y 

MILLIMETER-NAVE  AMPLIFICATION  BY  RESONANCE 

SATURATION. 

by  Benjaain  Senltsky,  Gordon  Gould,  and  Sylven 

Cutler.   13  Feb  63.  Up.    incl.  illus.  (Technical 

aote  no.  2) 

(Contract  AF  30(602)27U.  ProJ.  175) 

(RADC-TDR-63-84)       Unclassified  report 

DESCRIPTORS]   •Microwave  aaplifiers.  'Cavity 
resoaators.  Inorganic  acids.  Cyano,  Haveguides, 
Resonaace  absorption.  Nonlinear  systeas.  Side- 
bands, Power,  Aapl itude  aodulat Ion,  Attenuation, 
Frequency  aodulatlon.  El ec troaagnet Ic  fields. 
Microwave  equlpaent.  Operation,  Quantua 
aechanlcs.  Theory. 

The  nen-llnear  properties  of  a  power-saturated 
resonant  aediua  are  used  to  obtain  aapl I f (cat  ion 
of  alUlaeter-wave  radiation.   Experlaents 
deaonstrating  this  effect  are  perforaed  with  the 
3.5  aa  rotational  resonance  of  hydrogen  cyanide 
(HC-12  N-1 5)  gas.   An  Incoaing  radiation  spectrua 
coaslsting  of  a  strong  saturating  coapenent  at 
3.5  aa  and  weak  sidebands  Is  transaltted  through 
a  gas-filled,  3A-lach-dlaBeter,  20-ft.  circular 
waveguide  operated  In  the  TE01  aode.   Under 
certain  conditions  power  can  be  transferred  froa 
the  strong  ssturating  coaponent  to  the  weak  slde- 
baads.   A  slt^eband  gain  with  a  aaxlaua  valae  of 
1.5  db  is  Measured  when  the  sidebands  are  phased 
for  aaplltude  aodulatlon  aad  the  saturating  coa- 
ponent Input  power  Is  4.8  aw.   The  bandwidth  for 
this  type  of  aapl I  fleet  Ion  Is  equal  to  the  power- 
broadened  llnewldth.   Sidebands  phased  for 
frequency  aodulatlon  are  always  attenuated.   The 
experlaental  results  are  In  agreeaent  with 
coaputatlons  based  on  the  solution  of  the  quantua 
aechanlcal  Boltiaann  equation.   These  coaputa- 
tlons Indicate  that  a  single  sideband  can  also 
be  aaplified.   (Author) 


AD-401  862      ui«.   b 
(TISTE/CRJ)  OTS  price  $5.00 

Office  of  Naval  Research,  Washington,  D.  C 
SECOND  CONFERENCE  ON  THE  NAVY  MICROELECTRONICS 
PROGRAM,  MASHINGTON.  D.  C.  .  SEPTEMBER  2i,  25. 
26,  1962,  •    • 

1962,  364p.  t-cl.  Illus.  tables,  refs.   (Rept. 
no.  ONR-U)  "^ 

Unclassified  report 

DESCRIPTORS:   •Microalnl aturisat Ion  (Elec- 
tronics), •Syaposia,  Thin  fllas  (Storage 
devices),  Sealconductor  devices.  Sealcon- 
ductlng  fllas.  Ant  I subaar I ne  warfare.  Ship- 
borne,  Circuits.  Electrpnlc  equlpaent.  Digital 
coaputers.  Fire  control  coaputers.  Airborne, 
Frequency  aodulation.  Phase  shifters.  Inte- 
grated circuits.  Reliability  (Electronics). 
Molecular  electronics.  Servo  aaplifiers. 
Radiation  daaage.  Guided  alsstles, 
Eacapsul at  Ion. 


■at 


AD-401    870  Dlv.      8 

(TISTE/JBM)    OTS    price   $1.00 

Sylvanla   Electric    Products,     Inc 
ACTIVE   THIN-FILM   TECHNIQUES   MICROMIN 
Interia   developaent    rept.    no.    3,    23 
22  Mar   63, 

by    Egons   Rasaaals    and   Jaaes  Cline. 
1».    Incl.    Illus.    tables,    6    refs.       (R 
0U5-3) 

(Contract    NObsr-87633.    ProJ.    SR008- 

Uaclasslfied 


ELECTRONICS  AND  ELECTRONIC  EQUIPMENT  -  Division  8 


thaa,    Mass. 
I>R0GRAM. 

r62- 
Apr  63. 
^t.  ao. 
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■  II 


DESCRIPTORS:  "Sealconduc t I ng  fll 
Sisters.  •Diodes  (Sealconductor), 
tnrlsation  (Electronics),  Silicon, 
Resistance  (Electrical),  Vapor  pla 
apparatus.  Hall  effect.  Electron  d 
•nalysis.  Integrated  circuits,  Ele( 
ertles.  Optical  annlysis,  Antlaony 
Boron,  Alualnua,  Heaters,  Chealcal 
Electric  potential.  Processing. 

Research  continued  on  the  developaent 
process  for  depositing  device-qual i tj 
and/or  geraanlua  fllas  on  polycrystal 
latlng  substrates  by  vacuua  evaporatt 
silicon  and/or  geraanlua  and  to  fora 
transistors  In  these  fllas.   A  total 
•lllcon  vacBua  depositions  were  aade: 
and  n-type  silicon  fllas  of  various 
were  deposited.   A  aethod  of  controll 
silicon  fllas  during  vacuua  depositio 
oped.   Diode  characteristics  with  re 
down  up  to  20  volts  were  obtained  on 
deposited  silicon  pn  Junctions.   A  n 
■ask  changer  was  designed,  built  and 
the  ultra-high  vacuua  systea.   Optica 
electron  diffraction  studies,  and  Hal 
■easureaents  have  been  carried  out  on 
deposited  fllas.   (Author) 
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AD-401  891      Dlv.   8 
(TISTE/JHS)  OTS  price  $2.6(< 

Cruft  Lab..  Harvard  U.,  Caabridge,  Haib 

A  STUDY  OF  THE  SLOT  TRANSMI SSI  ON-LINE ' AND  SLOT 

ANTENNA.  PART  I:  SOME  INVESTIGATION  0*  THE  SLOT 

TRANSMISSION-LINE,  ^ 

by  Robert  M.  Burton.  10  Jan  63.  1v.  i4^1.  illus. 

4  refs.  (Techaical  rept.  ao.  397) 

(Coatraet  NeBr-186632.  ProJ,  NR-371-0'  >) 

Daclassified  ri  tort 


DESCRIPTORS:  •Maveguide  slots,  "Tr 
lines.  Resonators.  Heasureaeat.  Hat 
prediction,  Electroaagnetlc  fields, 
currents,  Electroaagnetlc  propertlai 
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AD-401  892      Div.   8 
(TISTE/JMS)  OTS  price  |1.60 

Cruft  Lab.,  Harvard  U..  Caabridge.  Mass 

InIJIISI  °LIf  o*'-?^  transmission-line  and  slot 

mL'-SETE^IoN'sis^E':"*'*"'"-""'*'-^''^"""^^ 

Technical  rept. , 

by  Robert  M.  Burton.   20  Jan  63,  1v. 

5  refs.  (Technical  rept.  ao. 

(Contract  NoBr-186632.  ProJ, 


iBCl.   illBS. 

398) 
NR-371-016) 


Unclassified  report 

DESCRIPTORS.   •Phase  detectors,  Electroaaa- 
aetic  properties.  Maveguide  couplers,  Standina 
wave  ratios.  Errors,  Phase  aeasureaeat.  Micro- 
wave equlpaent. 

A  coaxial  aaplitude-insensltive  phase-detection 
lystea  is  discussed  in  detail.   The  systea  ea- 

ploys  the  hybrid  Junction  in  a  balanced  detector 
configuration  to  render  a  null  reading  independ- 
ent of  the  relative  aagnltudes  of  both  the  ref- 
erence and  the  unknown  signals.   A  theoretical 
foraulatioa.  experlaental  results  and  evaluation 
of  errors  are  presented.   (Author) 


AD-^OI  900     Dlv.   8 
(TISTE/OHD)  OTS  price  $1.60 

Union  Carbide  Corp.,  Paraa,  Ohio. 

KRYPTON  FILLED  THERMIONIC  CONVERTER. 

Oaarterly  technical  progress  rept.  no.  1,  1  Jan- 

31    Mar   63, 

by   R.    Foraan.       Apr   63,    17p.    Incl.    lll«,.    ^   refs. 

(Contract  AF  33(657)10132) 

Unclassified  report 

DESCRIPTORS:   "Diodes  (Electron  tubes). 
•Theralonic  converters.  Argon,  Krypton] 
Gaaaa  rays.  Radiation  daaage,  Radi of requency 
generators,  Medina  frequency,  Hellua  group 
gases.  Negative  resistance  circuits. 
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SI 


AD-401  910      Dlv.   8 
(TISTE/OHD)  OTS  price  $2.60 

Aray  Electronics  Research  and  Developaeat 
Activity,  White  Sands  Missile  Range,  N.  Mex. 
COMPRESSION  AMPLIFIER. 

by  Claude  A.  Steffey.  Oct  62.  22p.  Incl.  Illus. 
4  refs.  (Technical  rept.  no.  SELWS-E-108) 
^ProJ.  NR  3C16-19-001) 

Unclassified  report 

DESCRIPTORS:   •Trensistor  napllfiers,  "Aapll- 

I.  i^f;.""!'"*  ''*•«»»•«'«  aaplifiers.  Analysis, 
Stablllratlon,  Autoaatic  gain  control. 
Servoaaplifiars. 

This  report  discusses  the  design  and  constructloi 
of  a  translstorlied,  aaplitnde-coapresslon  aapll- 
fier  and  gives  one  application  of  this  circuitry 
In  the  fora  of  a  aultlchannel  distribution 
aaplifler.   The  eutoaatic  gain  control  circuit 
la  capable  of  aaintalaing  a  constant  output 
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Division  8  -  ELECTRONICS  AND  ELECTRONIC  EQUIPMENT 

1*««I    •wr   a  «i4e  ra*ge   of    liipst    levels,    pre- 
*i4lag    a   High   4*9ree   of   itabillty    despite  eoa- 
paaeat,    ««Itaf«   ar    teaperatare   varlatieiit.       By 
taearparatiag   tke   variable    iapedanee   properties 
of   diodes,    or   diede-coaaected   traasisters,    as    one 
eleaeat    of    a   variable   L   pad,    and  controlling    this 
iraptdaaee   by    a    servo-type,  c  losed-loop    feedbacli 
Bctverli,    the   systea    is    apparently    iaaune    to   botli 
paraaeter   variatlaas    aad   power    supply    fluetua- 
tldas.      (Aatker) 


AD-i01    912 
(TISTf/BD)    OTS 


Div.       8 
price  $8.60 


Geaeral    Electric   Ce. ,    Syracuse,    N.    V. 

R4DC    TtlNIDAD  TEST   SITE.    VOLLME   V.     A   STl'DY   OF 

THE    lONOSPHEHE   L'TTLIZING    THE    INCOHEEENT    SCATTEB 

TECHNIQUE. 

Final  rept.  oa  Phase  1, 

30  Jaae  61,  66p.  incl.  Illus. 

(Contract  AF  30(602)22U) 

(lAOC  TDl'61-19^,  vol.  5)   Unclassified  report 

OESCBIPTOHS:   >Elec tronagnet ic  waves,  "Radio 
waves,  'Ionosphere,  Magnetic  fields.  Data 
processing  systews.  Magnet o-opt ic  effect, 
Pelariiat ion.  Terrestrial  aagnetisn.  Scattering, 
Ultrahigh  frequency,  leaospheric  propagation. 
Electron  density. 


The  analysis  of  ionospheric  inenh 
scattered  echoes  displaying  Farad 
effects  are  treated.   The  theoret 
of  incoherent  scatteriag  and  its 
as  a  techaique  for  investigating 
istics  of  the  earth's  atacsphere 
A  dtscHSsion  is  given  on  the  theo 
Faraday  effect.   The  possible  ut 
this  phenoaenon  in  conjunction  w 
incoherent  scatter  for  the  study 
aagnetic  field  is  also  aeitioned 
recording,  and  processing  equipae 
experiaental  woric  is  briefly  desc 
tioa,  a  description  is  given  on  t 
tics  of  incoherent  bacliscatter  ec 
aeatal  aeasareaents  show  that,  fo 
tied  traasaissiens,  the  iacoheren 
signal^  received  on  two  linear  or 
nels  aaxiaise  at  differeat  radar 
found  that  the  positions  of  the  s 
correlate  with  those  theorettcall 
based  oa  the  ionospheric  Faraday 
dence  is  presented  which  Indicate 
of  ntiliiing  the  Faraday  effect  t 
calibration  factor  for  converting 
electron  density  profiles  deduced 
bacliscatter  into  an  absolute  aeas 
( Aather) 
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AD-401    919  Div.       9 

(TISTP/FEU)    OTS    price   $1.60 

Ait    Force  Caabrldge  Research   Labs.,    Bedford, 

Mass. 

POSITIONING   OF    FERRIMAGNETS    IN    A   RESONANT   CAVITY 

TO    INDUCE   MAGNETOSTATIC    MODES   OF   OSCILLATION. 

by   H.    Roland  Zapp.    Jan   63,    11p.    incl.    Ill.us. 

7   refs.    (Rept.    no.    AFCRL   63-16} 

(PreJ.  i60e) 

Unclassified  report 

DESCRIPTORS:   'Resonators,  Microwave  oscilla- 
tors. Oscillation,  Magnetic  properties, 
Geoaetric  foras,  Transforaat Ions  (Mat heaat ic s ) , 
Pelynoaials,  Partial  differential  equations, 
StaaltaneoHS  equations,  Ferroaagnet ic  aaterials, 

Magnetostat Ic  aodes  of  oscillation  arise  when 
nonanlfora  aagnetic  fields  are  applied  to  a 
ferrlaagnet Ic  saaple.   This  can  be  achieved  by 
positioning  a  ferrlaagnet  within  a  alcrowave 
resonating  cavity.   Position  in  a  cavity  that 
a  saaple  aust  be  placed  to  obtain  particular 
aedes  of  oscillation  is  discussed.   Correct 
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AD-^01  922     Div.   8,  25 
(TISTP/FEM)  OTS  price  $2,60 

Microwave  Lab.,  Stanford  U.,  Calif. 

MICROWAVE  RESEARCH. 

Quarterly  status  rept.  no.  16,  1  Nov  62- 

31  J«B  63. 

■ar  63,  25p.  incl.  illus.  (H.  L.  rept.  no. 

(Contract  Nonr-225^8,  Proj.  373-361) 

Uaclassifitd  report 


1016) 


DESCRIPTORSt   •Microwave  equipaent,  'Plasaa 
physics.  Frequency  aultipliers,  S-band, 
Paraaetric  resonance,  Ref rigerat ioa  systeas. 
Electron  beaas,  Nonlinear  systeas,  Paraaetric 
aapllfiers.  Haraonic  oscillators.  Gas  dis- 
ckarges.  Lasers,  Ruby,  Interferoaeters, 
Piesoelectric  effect,  beaiconductor s,  Acous- 
tics, Crystals,  Ferrites,  Indastrial  researck. 

Contents : 

Transverse-wavo  frequency  doublers 

Paraaetric  refrigeration 

Nonlinear  quantua  effects 

Optical  aasers 

Acoustic  wave  aapl if icat ion  studies 

Ferrite  nonlinear  propagation 

Plasaa  haraonic  generation 

AD-401  931      Div.   8.  U 
(TISTM/PCR)  OTS  price  $6.60 

Energy  Conversion  and  Seaiconductor  Lab.,  Mass. 

Inst,  of  Tech.,  Caiabridge. 

RESEARCH  ON  MATERIALS,  PROCESSES.  AND  DEVICES 

RELATED  TO  ENERGY  CONVERSION. 

Seaiannual  technical  suaaary  rept.  31  Dtc  62, 

65p.  incl.  illus.  tables  (Rept.  ao.  6) 

(Contract  Nonr-184178,  ProJ.  9800) 

Unclassified  report 

DESCRIPTORSt   'Superconductors,  'Electrocheai s- 
try,  'Theraoelectrici ty,  'Theraionic  convert- 
ers, 'Theraionic  eaission,  'Energy  conversion. 
Superconductivity,  Alloys,  Microstructure, 
Niobiua,  Tkoriua,  Eutectics,  Pkasa  studies. 
Deforaatioa,  Fracture  \Meekanics) ,  aoaicon- 
ductor  devleos,  Seaiconductor s.  Radiation 
daaage,  Photoelectric  effect,  Ziac,  Aatlaoay 
alloys,  Molybdenna,  Oxides,  Materials,  Fuel 
cells. 

Research  reports  are  preseated  oni   (1)  Supercon- 
ducting aaterials  aad  systeas,  (2)  Electrecheal- 
cal  energy  cgaversioa  research,  (3)  Theraoelec- 
tric  and  theraioaic  aaterials  research,  (4) 
Solid  state  energy  converters,  aad   (5)  The  de- 
velopaent  of  theraionic  eaitter  aatarials. 
(Author) 

\D-^01  933     Div.   8,  U,  25 
(TISTH/EJH)  OTS  price  $9.10 

General  Electric  Co.,  Schenectady,  N.  Y. 
INVESTIGATION  OF  VARIOUS  ACTIVATOR  REFRACTORY 
SUBSTRATE  COMBINATION. 
Final  rept. , 


by  J.  H.  Affleck.   5  Mar  63,  1v.  incl 
tables,  refs. 

(Contract  AF  19(628)279,  ProJ.  -i61 9) 
(AFCIL  63-69)  Unclassified  n 

DESCRIPTORS:  'Theraionic  eaission, 
(Electron  tubes),  Diodes  (Electron  t 
Ceslua,  Refractory  aaterials,  Catalj 
Surfaces,  Tungsten,  Nickel,  Molybdet 
Molybdeaua  coapounds,  Bariua  coapoui 
Calciua  coapounds,  Borides,  Silicid< 
itillcates,  Aluaiaates,  oxides,  Filai 


ELECTRONICS  AND  ELECTRONIC  EQUIPMENT  -  Division  8 


tp 
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An  investigation  was  conducted  to  stu 
fila  activator-refractory  substrate  c 
for  new  aaterials  capable  of  produciag 
taission  density  catkodes.   Considerat 
given  to  tke  nature  of  tke  boundary. 
ef  tke  catkode,  and  vacuua  in  an  exter 
dispeased  systea.   AlthougR  a  relation 
the  relative  evaporation  rate  of  elec 
the  evaporation  rate  of  tke  activator 
obtained,  experiaental  confiraation  in 
witk  tke  basic  assuaptions  is  diffical 
eapirical  exaaination  of  internally  di 
systeas  was  aade  to  show  what  effect  t 
strate  has  on  the  theraionic  properti 
dispenser  cathode.   A  nuaber  of  syste_ 
ported  which  coabine  a  bariaa  coapound 
fractory  aaterial  such  as  tuagsten,  ta 
: Bolybdenua,  or  one  of  the  carbides,  bo 
silicides  of  these  saae  elements.   It 
that  the  activator-substrate  coabinati 
a  secondary  effect  on  the  theraionic 
in  the  systea  exaained.   (Author) 

A0-i02  063      Div.   8 
(TISTE/CAM)  OTS  price  $3.60 

Microwave  Associates  Inc.,  Burlington, 

LONG  LIFE  K-BAND  DUPLEXER. 

Quarterly  technical  rept.  no.  1,  1  Jul 

by  Robert  Tenenholtz.   6  June  61,  1v. 

illus.   (Rept.  no.  2; 

(Contract  DA  36-039-sc-9083^) 

Unclassified  re 
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DESCRIPTORSs  'Radar  duplexers,  K  ba 
expectancy.  Superhigh  frequency.  Con 
Liaiters,  Diodes  (Seaiconductor s) ,  F 
Haveguides,  Standing  wave  ratios,  De 

A  prototype  ferrite  circulator  was  des 
fabricated  and  tested.  In  addition,  d 
preliainary  tests  were  perforaed  on  tw 
Junction  liaiter  configurations.  A  di 
the  overall  duplexer  theory  of  operati 
seated  along  with  low-level  test  data. 


AD-^02  067     Div.   8,  5 
(TISTE/CAM)  OTS  price  $3.60 

Lincoln  Lab..  Mass.  Inst,  of  Tech.,  Le 

DATA  TRANSMISSION  TESTING  FROM  DONNELLY 

ALASI^A.  TO  SUNNYVALE.  CALIFORNIA  OVER  I 

HORk  OF  CARRIER  EQUIPMENT, 

by  P.  L.  Grant.   21  Feb  63,  lOp.  illus 

(Rept.  no.  25-G-11) 

(Contract  AF  19(628)500) 

(AFESD  TDR  63-26)      Unclassified  reridrt 


DESCRIPTORSt   'Data  transaission  syst 
*Tr ansai ss ion  lines,  C oarauni c at i ons 
aent,  Heasureaent,  Circuits,  Digital 
teas.  Errors,  Coding.  Data  processing 
teas.  Test  aethods.  Ranges,  Underwate|i| 


The  suaaary  is  presented  of  data  neasurdwents 
■•de  froa  27  June  W62  to  28  July  )-io2.    tvaluat- 
ing  the  coded  biphase  data  ao*dea  over  a  coabi- 
nstion  of  K-carrier,  TD-2  (aicrowave) ,  ind  sub- 
■arine  cable  froa  Donnelly  Flats,  AlaskJM,  to 
Sunnyvale,  California.   (Author) 
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AD-402  068      Div.   8,  26 
(TISTM/EJH)  OTS  price  $9.10 

Bendix  Seaiconductor  Div..  Bendix  Corp.,  Holadel, 
N .  J . 

PRODUCTION  RELIABILITY  IMPROVEMENT  PROGRAM  FOR 

GERMANIUM  TRANSISTOR  2NU30. 

Quarterly  progress  rept.  no.  3,  31  Oct  62- 

31  J«B  63  on  Production  Engineering  Measure, 

by  John  Nussear,  Henry  Sivik,  and  John  Szarranski 

31  Jan  63,  1v.  incl.  illus.  tables. 

(Contract  DA  36-039-sc-86723) 

Unclassified  report 

DESCRIPTORSt   'Transistors,  'Manufacturing 
aethods.  Reliability  (Electronic  equipaent). 
Resistance  (Electrical),  Geraaniua,  Single 
crystals.  Crystal  growth.  Etched  crystals. 
Alloys,  Degasification,  Diffusion.  Cheaical 
aiUing,  Quality  control.  Life  expectancy. 
Failure  (Mechanics),  Specifications.  Storage, 
Tables,  Data,  Production. 

Coateats: 

Reliability  iaproveaent  program 

Geraaniua  diffused  alloy  transistor 

Resistivity  control 

Etch  pit  control 

Unifora  penetration  in  diffusion 

Depth  control  in  alloying 

Spreading  and  wetting  in  alloying 

Collector  attachaent 

Surface  passivation  and  final  preparation  prior 

to  sealing 
Gettering  technique 
Leak  deteraination 
Appendices  I-V 


AD-^02  069      Div.   8 
(TISTE/CAM)  OTS  price  $5.60 

SHAPE  Air  Defense  Technical  Center,  The  Hague, 

Netherlands. 

BURIED  ANTENNAS, 

by  H.  P.  Milliaas.   Feb  63,  51p.  incl.  illus. 

13  refs.   (Technical  memo.  no.  TM-58) 

Unclassified  report 

DESCRIPTORS!   'Antennas,  Antenna  configura- 
tions. Antenna  radiation  patterns.  Propaga- 
tion, Effectiveness,  Signal-to-noise  ratio. 
Electrical  impedance.  Electrical  conductance. 
Equations,  Analysis,  Theory,  Soils,  Under- 
ground structures. 

The  subject  of  buried  antennas  has  been  brought 
to  a  pitch  where  all  the  major  design  param- 
eters can  be  calculated.   The  theory  is 
reviewed  as  it  is  now  known,  and  simple  heuristic 
demonstrations  of  the  aore  iaportant  field  equa- 
tions are  presented.   The  problem  of  signal-to- 
noise  ratio  is  considered  and  an  exaaple  given  of 
coaaunication  over  a  distance  of  5C  ka.   Mhen 
used  for  reception,  buried  antennas  have  the 
advantage  that  they  reduce  the  noise  due  to 
precipitation  static.   Also  they  have  a  directive 
polar  pattern  (a  figure  of  eight)  which  can  be 
useful  in  soae  applications.   In  both  these 
features  buried  antennas  reseable  the  screened 
loop  receiving  antenna.   (Author) 


AD-^02  076      Div.   8,  25 
(riSTE/OHD)  OTS  price  $1C.10 

Physical  Electronics  Kt-search  Lab.,  Inst,  of 

Tech.,  U.  of  Minn.,  Minneapolis. 

STUDY  OF  ELECTRICAL  AND  PHYSICAL  CHARACTliR  ISTICS 
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Division  8  -  ELECTRONICS  AND  ELECTRONIC  EQUIPMENT 


OF  SECONDARY  EMITTING  SURFACES. 

Fi«»l  repi..  16  J««-15  Oct  62. 

by  «.  r.  Peru.   Mar  63.  IIOp.  68  refi. 

(CaatractAF  33(657)80^0.  FroJ .  .4156) 

(ASO  TOR  63-175)       Uaclastified  report 

DESCRIPTORS:   •Secondary  •■laslon.  "Solid 
•late  physics.  Metallic  crystals.  Titaniua, 
raagstea.  Gold.  Metal  fllBs.  Dielectric  fil«s. 
Magaesiua  coapounds.  Oxides,  Inte rf eroaeters, 
Joalc  carreat,  Tantalua.  Sodiua  coapounds. 
Cklarides.  Crystal  lattices.  Crystal  strac- 
tare,  Electron  beaas,  Sarface  properties. 

Slaa  electroa  diffractloa  froa  the  (001)  surface 
of  a  MqO   crystal  reveals  two  different  types  of 
sarface  stractare.   One  is  a  fc  stracture  »ith 
the  MgO  lattice  constant.   The  other  has  a 
«aable  spacing  in  those  axiauths  for  which  the 
•aa  of  the  indices  is  even.   The  effects  of 
beating  aad  spatteriag  on  the  pattern  froa  the 
fe  stractare  are  described.   The  effect  of  these 
treataeats  oa  the  seceadary  electron  eaission  is 
also  described.   A  qualitative  explanation  of 
the  "extra"  iateasity  aaxiaa  in  slow  electron 
diffractloa  patterns  is  presented.   A  new  aodel 
Is  proposed  to  explaia  the  aajor  peaks  observed 
ia  the  carves  of  the  variation  of  secondary 
eaission  froa  single  crystals  as  a  function  of 
the  aagle  of  lacideace  of  the  priaary  beaa. 
Qaalltatlve  explanations  of  the  aanner  in  which 
the  aagnitnde  and  width  of  these  peaks  vary  with 
priaary  energy  are  given  in  teras  of  the  aodel. 
The  reason  for  the  differences  in  the  character- 
istics of  the  peaks  for  aetals  and  insulators  is 
also  saggested  by  the  aodel.   Using  a  previous 
ealaalation  as  a  starting  point,  the  influence 
of  aa  laternal  electric  field  on  the  secondary 
eaiasioa  froa  ioaic  crystals  is  coaputed.   The 
resalts  are  la  fair  agreeaent  with  experiaent 
far  tha  case  af  MgO.   (Author) 


AD-402  085     Div.   8 
(TISTE/JBH)  OTS  price  $1.60 

Aray  Eloctroaics  Basaareb  awd  Developaent 
Agency.  Fort  Monaouth.  N.  J. 
DEVELOPMENT  OF  A  QUALITY  MEASUREMENT  FOR 
VARACTOR  DIODES  AT  MICROMAVE  FREQUENCIES, 
by  Frank  P.  Saako.   Nov  62,  16p.  iacl.  iUas. 
(Tackaical  rapt.  no.  TR  2282) 

Uaclassified  report 

DESCIIPTORSi   •Diodts  (Saaiconductor ) , 
Electric  poteatial,  Capacitance,  Test  aathods. 
Electrical  properties.  Measuring  devicas 
(Electrical  k   alectronic) ,  Microwave 
froqueacy.  Maasuraaant,  Microwava  equipaaat. 

A  tachalqae  for  characterizing  the  aicrowave 
varaetor  diode  at  aicrowava  frequencies  is 
dascrlbad.   Basically,  this  is  a  raf lectoaatar 
typa  of  tachalqae  that  paralts  raasoaable  ac- 
curacy aad  spaed  of  aaasaraaaat  without  tha  need 
for  staadard  Saith  Chart  plots  and/or  auxiliary 
(sabstitata)  devices.   Tha  varaetor  paraaeters  of 
aaJor  iaportaaca  are  spaeifiad.   Tha  liaitations 
of  the  aathod  are  also  iaeludad.   (Author) 


AD-402  095     Div.   8.  25 
(TISTE/OHO)  OTS  price  15.60 

Microwave  Devices  Lab.,  U.  of  Utah,  Salt  Lake 
City. 

(No  title). 

Consolidated  quarterly  rept..  1  Oct-31  Dec  62. 
31  Dec  62,  47p.  incl.  iUus.  17  refs.  (Technical 
rapt.  ao.  MOL-03) 

(Coatracts  Nonr  128805,  AF  0^(647)745  and  others) 

Unclassified  report 


DESCRIPTORS:   'Electron  beaas,  "Solid  state 
physics,  •Plasaa  physics,  Backward-wave 
oscillators.  Maveguide  windows.  Standing-wave 
ratios,  Matheaatical  analysis,  Dielectrics 
Microwave  aaplifiers.  Lasers.  Exhaust  flaaes. 
Electroaagnetic  waves,  Theralonic  eaission, 
Masers.  Milliaeter  waves,  Quantua  aechanics, 
Measureaent . 

The  broad  purpose  of  the  research  activity  re- 
ported herein  is  to  extend  the  useful  frequency 
spectrua  into  the  range  froa  aicrowave  fre- 
quencies to  optical  frequencies,  and  to  iaprove 
existing  devices  and  techniques  in  the  aicrowave 
spectrua.   At  present  this  objective  is  being 
pursued  by  studies  of  electron  beaa  devices, 
solid  state  devices,  and  plasaas.   (Author) 


AD-402  101      Div.   8 
(TISTA/GEC)  OTS  price  #1 
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General    Electric    Co.,    Utics,    New   York. 
0.1C-139A    AEROSPACE    GROUND   EQUIPMENT    (AGE). 
Monthly    progress    rept.    no.    13,    U   Mar-8    Apr 
]5   Apr   63,    7p. 
(Contract    AF  33(604)39443) 

Uaclassified    report 


63, 


DESCRIPTORS:       "Radi of requency    spectroscopy. 
Frequency    converters.    S    band,    L    band.    Ground 
support    equipaent.    Design,    Circuits,    Spectrus 
analyzers . 


AO-402   105  Div.      8 

(TISTEr'JirS)    OTS    price    $4.60 


TUNNEL 
AT   MICRO- 


CBS   Labs.,    Staaford   Conn. 

RESEARCH    AND   DEVELOPMENT   OF    SOLID    STATE 

DEVICES    AND    ARRAYS   CAPABLE    OF    OPERATION 

MATT    POWER    LEVELS. 

Interia   developaent    rept.    no.    3.    1    Dec   62- 

28  Feb  63. 

30  Mar  63,  1v.  incl.  illus.  tnbles,  13  refs. 

(Contract  NObsr-87512) 

Uaclassified  report 

DESCRIPTORS:   "Tunnel  diodes.  Arsenic  alloys. 
Electric  currents,  Single  crystals.  Alloys, 
Cheaical  ailling.  Microwaves,  Electrical 
properties,  Electric  potential,  Electrical 
iapedance,  Galliua  alloys. 


A  aaterial  study  on  GaAs  is  performed 
its  possible  use  for  the  fabrication  o 
watt  tunnel  diodes.   A  technology  of  a 
fabricating  these  devices  is  described 
experiaental  diodes  exhibit  a  peak  cur 
less  than  10  aicroaaps  at  an  optiaua  v 
the  peak  current  density  of  1C  aaps/sq 
peak-to-valley  ratio  of  6  to  10,  and  p 
theoretical  switching  tiae  of  about  0. 
at  approxiaately  0.5  pf  Junction  capac 
A  discussion  of  the  properties  of  the 
tal  Microwatt  tunnel  diodes  in  the  fra 
the  current  theories  on  electron  tunne 
through  a  narrow  p-n  Junction  barrier 
In  soae  aspects  agreeaent  ^ith  theory 
in  others,  it  is  poor.   (Author) 
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AD-402  125      Div.   8 
(TISTE/OHD)  OTS  price  $1.00 

RCA  Defense  Electron-ic  Products,  Caadea   N   J 

A  TELETYPEWRITER  ADAPTER"  UNIT  FOR  THE  DRISROTE 

APERTURED  PLATE  MEMORY. 

Final  rept.,  May-Dec  62. 

15  Mar  63.  30p.  incl.  illus.  (CR-63-591-2) 

(Contract  AF  33(657)7905,  ProJ .  4335) 

(ASD  TDR-62-1058)      Unclassified  report 


ELECTRONICS  AND  ELECTRONIC  EQUIPMENT  -  Division  8 


DESCRIPTORS}      "Teletype    systeas,    "C^kputer 
storage   devices.    Switching   eircuitsi   Traasistar 
aaplifiers,    Tlaiag   eircaits.   Coaputi r   logic, 
lapat-oatpat    devices.   Data   preeessii|   systeas. 


This  raieare 
■se   of   the   D 

for  teletype 
taletypewrit 
which  utilis 
DRISROTE  equ 
capable  of  s 
«it^  iapat  a 
To  achieve  t 
aad  coastrac 
tha  teletype 
gaaerated  ae 
eoBstitated. 
by  tha  telet 
(Author) 


h   was    iaitiated   to  deaoastltate   the 
RISROTE    eqalpaent    as    a    stdrage   device 
writer   iaforaatioa.      The   atrticular 
er  ased   is    a  Klelaschaidt  llodel    120 
OS    serial    7.42   aait   Baudot  Code.      The 
ipaeat    is    aa   apertared   plaite  aeaory 
toriag    15,360    bits    of   infataatioa 
ad   aatpat    rates   up    to   one  Megacycle, 
he    objective,    aa    adapter   Kas    desigaed 
tad,    aad  aedi ficati oas   wertt  aade   to 
writer   aad  DRISROTE.      Teleitypewriter- 
ssagcs   were    stored    ia   DRISROTE,    re- 
read   oat    of  DRISROTE,    and   printed 
ypewriter  with   good    fidelilty. 


AD-402   133  Div.      8 

(TISTP/RD)      OTS   price   $1.10 

loae  U.    (Italy). 
MODES   WITH   COBPLEX    PROPAGATION   CONSTANr'  IN   REC- 
TANGULAR  GUIDES   LOADED    WITH    TRANSVERSELY 
MAGNETIZED    LOSSLESS    FERRITE.  ' 

by   Giorgio  Barsilai    and   Giorgio  Gerosa 
20   Jaae    62.    6p.    iacl.    illus.      (TechaieiL    aota 
ao.    5)  ^^ 

(Contract    AF    6l(052)l01) 
(AFCRL-63-79)  Uaelaisiflad   reiltrt 

DESCRIPTORS,      Havegaides,    Theory.    Feritai. 


The   coaplete   aodal    spectrua   ia    the    eoap 
of  the   propagation    constaat    for   a    rectn 
guide   partially    filled   with    traasverse 
netixed    lossless    ferrite   has    beea    invei 
aad   soae   aaaerical    calculatioas   have 
aat.      (Aathor) 

AO-402   154  Div.      8 

(TISTP/FEM)    OTS   price   $13.00 


bi  4  a 


Ilia,    Mass. 
HCUTION 


refs, 


rt 


Sylvaaia   Electric   Products.    lac.    Malt 

TRfiHSFER   FOMCTIONS   IN   MATHEMATICAL    SI 

FOR   RELIABILITY    PREDICTION. 

Final    rept. 

30  Jaa  63.  175p.  lael.  illas.  tables. 

{■apt.  ao.  F491-2) 

(Contract  AF  30(602)2376) 

(lADC  TOR  63-87)       Uaclassified  re 

DESCRIPTORS:  "Reliability  (ElectroaiUs) .  Math- 
ematical aodels.  Matrix  algebra.  Eleccroaic 
equipaeat.  Maaafaetaring  aathods.  AgiJg 
(Materials).  Mi eroaiai atari lat i on  (Elae- 
tronics).  Fuactioas.  Moate  Carlo  aeth^d. 
Coapaters.  Prograaaiag  (Ceapaters).  sltlatist  i  cal 
aaalysis.  I 

The  second  phase  of  the  stady  prograa  flor  the 

developaeat  of '■-' -       ..   .  r 


lex  plaae 
hgular 

y  ■•«- 

tigated 
carried 


reliability  of 
cal  iaforaatioa 
coaponeats  is  s 
developed  ia  th 
of  the  aetaal  s 
ased  to  deterai 
poaeat  characte 
•»  a  resBlt  ofi 
(2)  DegradatioB 
exteraal  raadoa 


techaiques  for  predictiab  the 
electroaic  systeas  froa  ^tatisti- 

abeat  the  perforaaace  of  systea 
aaaarited.   The  traasfer  functions 
is  phase  are  aatheaatical  aodels 
ysteas  to  be  evaluated.   They  are 
ae  systea  perforaaace  when  coa- 
ristics  vary  froa  aeaina i  values 
(1)  Maaufacturiag  aad  ikadliag. 

due  to  age.  (3)  lataraal  aad 

stresses.      (Author) 


AD-402   192  Div.      8 

(TISTP/WH)    OTS  price    $9.10 

Njval   Ordnance  Lab.,    Corona.    Calif 

TECHNIQUES   FOR  SYNCHRONIZING    PULSE-COOE-fMOOULATED 


TELEMETRY, 

^'kV  ■•,?'";   ^  ^•''  ^^'    ^°2p.  iacl.  ill... 
tables,  11  refs. 

(NAVWEPS  Rept.  ao.  8139) 

Uaclastified  report 

DESCHIPTOtSi   "Teleaeieriag  traasaltters . 
•Pulse  aodalatioB.  "Pulse-locked  eoaaaalcati ea 
systeas.  "Syachroaiiatioa  (Sleetroaics) .  Phase 
aeasareaeat.  Phase  coatrol  devices. 

A  theoretical  aad  experiaeatal  study  was  aade  ef 
fraae  syachroaiiatioa  (syac)  for  non-retura-to- 
xaro  palse-eode-aodalated  signals,  iacluding  coa- 
dltioas  Where  bit  syac  aay  aet  be  stable.   Cri- 
teria for  syac  pattera  selectioa  aad  for  syac 
aechaniiatioB  logic  are  treated  for  stable  aad 
unstable  bit  syac.   Two  types  of  syac  pattera 
detectors  are  evaluated;  the  llaear  watched 
filter  and  the  shift  register  recogaixer.   Teeh- 
■iqaes  for  fladiag  syac  patteras  satisfyiag  a 
Blvea  eriteriea  are  described.   Effects  of  data- 
filter  baadwidths  oa  bit  syac  aad  bit  deteetioa 
are  discassed.   The  resalts  of  a  separate  studv 
are  givea.  whereia  bit  lyac  is  aided  by  an  IP 
carrier  eohereat  with  the  bit  frequeacy.  (Aathor) 

AD-402  193     Div.   8.  26 
(TISTM/EJH)  OTS  price  #6.60 

■estlaghouse  Electric  Corp.,  Pittsburgh   Pa 

THEORETICAL  AND  EXPERIMENTAL  RESEARCH  TO  ASSIST 

IN  PREPARATION  AND  DESIGN  OF  A  HIGH  FREQUENCY 

SILICON  CARBIDE  ACTIVE  DEVICE. 

Fiaal  rept. , 

by  H,  C.  Chaag.   Dec  62,  60p.  lael.  ilUt. 

tables.  21  refs. 

(Contract  AF  19(604)8499.  ProJ.  46O8) 

(AFCtL  63-61)  Uaclassified  report 

DESCRIPTORS:   "Traasis t ors ,  "Seaioonduct ors 
•Manufacturing  aethods.  Single  crystals,  Sili- 
con coapounds.  Carbides.  High  frequency,  Dif- 
fusion, Crystal  growth.  Crystal  structure. 
Etched  crystals,  Vaporixation. 


35 


For  an  nctive  device  to  be  usab 

in  excess  of  500  C,  it  is  neces 

base  aaterial  have  a  large  bead 

to  be  the  aost  feasible  aateria 

high-frequency  device  capable  0 

elevated  teaperatures .   A  unipo 

structure  was  iavestigated  sine 

device  aost  nearly  fits  the  pec 

of  SiC.   The  device-  reqaireaent 

aad  require  a  large  degree  of  c 

crystal  Juactioa  structure.   Th 
effected  by  the  epitaxial  growt 
Epitaxial  layers  were  grown  on 
crystals.   The  bejt  layers  pass 

of  crystalliae  perfectioa  and  a 
study  of  the  diffusioa  techaiqa 
varyiag  the  various  diffusioa  p 
asaal  coapleaeatary  error  fanct 
the  diffusioa  front  was  ehaaged 
etchiag  technique  is  described 
etched  surfaces  with  a  naiferai 
previoasly  aaattaiaable.  Whea 
tioa  with  varioBS  aaskiag  techa 
■ppeara  to  be  feasible  in  the  p 
active  device  stractare.   (Auth 

AD-402  214     Div.   8.  20 
(TISTE/CAM)  OTS  price  $4.60 

Harry  Dlaaoad  Labs..  Washiagtoa.  0.  C. 
RADIATION  RESISTANT  ELECTRONICS. 
Progress  rept..  1  July  -  31  Dec  62. 
by  0.  L.  Meyer.  J.  L.  Scales  aad  ethers. 

II   ?!*  ^^'   ^^'-    *"^-  *""••  28  rafs.  (Rapt.  aa. 
PR— 63— 1 ) 

Dielassified  report 
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hexagoaal  SiC  seed 
ess  a  high  degree 
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le  showed  that  by 
araaeters,  the 
ion  behavior  of 

A  gaseous 
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OivlaiOQ  8  -  ELECTRONICS  AND  ELECTRONIC  EQUIPBCENT 


DESCKIPTOBS:   •Triodet.  •Diodes,  •Filat, 
•S«alcoadHCtia9  fllat.  Electroaic  •qaipaeat, 
ricld  taltsioa,  Aaalyilt.  Theory,  Vacaaa 
•pparatas,  ABplifiers.  Slgaal  toaorators. 
Thoraioalc  taisiioa,  ladiatloa  daaago. 
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AI>-i02  260     DiT.   8,  25 
(TISTI/CAM)  OTS  price  $1.60 

Applied  Researck  Inc.,  Port  laskiagtoa,  N.  T. 
Qaarterly  rept.,  1  Not  62-31  Jaa  63. 
25  Mar  63.  Up.  illas. 
(Coatract  NObsr  81262) 

Uaelassifled  report 

DESCRIPTORS:   *Spectrua  aaalyxers,  •Radar 
receiTors,  •Radio  receiTors,  •Noise  aaalyxers, 
lateraediate  frequeaey  aaplifiers,  Pre- 
aapliflors.  Electric  poteatial.  Direct  curreat, 
Staadiag  aaTC  ratios,  Measareaeat,  Low  pass 
filters,  Baad-wldtk,  Very  kigk  freqaeacy, 
Dltrakigh  freqaeacy.  Display  systoas,  Micro- 
■aTO  freqaeacy,  ladiaf raqNoacy  spectroscopy. 
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AO-^02  261      DiT.   8,  29 
(TISTE/CAI)  OTS  price  |2.60 

Applied  Researck  lac..  Port  Waskingtoa,  N.  Y. 

(No  title). 

Quarterly  rept.,  1  Hay<-31  Jaly  62. 
30  Not  62,  23p.  iacl.  illus. 
(Coatract  NObsr-81262) 

Uaclassified  report 

DESCRIPTORS:   •Speetrua  aaalyxers,  •Radar 
reeoiTors,  •Radio  receiTors.  •Noise  aaalyxers, 
Electric  poteatial.  Electric  curreats,  Fre- 
qaeacy coBTOrtors,  Poaer  sappllos.  Packaged 
circuits,  lateraediate  freqaeacy  aaplifiers. 
Preaaplif iers.  Traasistor  aaplifiers.  Radiofre- 


quency  oscillators.  Very  higk  freqaeacy, 
Dltrakigh  freqaeacy.  Display  systoas,  MicroMaTO 
frequcBcy,  Radiof reqaeacy  spectroscopy. 

Research  is  presoated  oa  the  RF  spectroscope 
beiag  doTolopod  for  the  Tisual  display  of 
aaplitade  aad  frequency  of  RF  sigaals  ia  the 
frequency  raage  of  100  ac' to  1000  ac.   The  fre- 
queaey raage  of  100  ac  to  1000  ac  shall  be 
displayed  io  fear  saept  baads  oa  a  5~iach 
oscilloscope  screea.   The  spectroscope  shall  have 
s^eep  coTerage  ap  to  300  ac  elect roaical ly  aith 
higk  resolatioa,  ■itk  ao  spurious  respoases  aad 
ao  interaally  goaerated  iaterf eroace.   It  skall 
be  useful  as  a  searck  receiTer,  speetrua  aaalyser. 
Boise  interferoaco  aaalyxer  or  as  aenitoring 
equipaent.   (Autkor) 
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(TISTE/CAH)  OTS  price  $2.60 

Applied  Research  lac.  Port  Nashiagtoa,  N.  Y. 

(No  title). 

Quarterly  rept..  1  Feb-30  Apr  62. 

5  July  62,  19p.  iacl.  illus. 

(Coatract  NObsr  81262) 

Daclassified  report 

DESCRIPTORS:   'Speetrua  aaalyxers,  'Radar 
receirers.  •Radio  recoiTers,  •Noise  aaalyxers. 
Radio  sigaals.  Radar  sigaals.  Oscilloscopes, 
Cathode  ray  tube  screeas,  Resolatioa,  Packaged 
circaits,  CoBtrol  systoas,  Radiof requeocy 
filters,  Poaer  supplies,  Radiof reqaeacy 
oscillators.  lateraediate  frequeaey  aaplifiers. 
Very  high  frequency.  Ultrahigh  frequency.  Dis- 
play systoas.  Microaare  freqaeacy,  Radio- 
freqaeacy  spectroscopy. 
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(TISTE/CAH)  OTS  price  $6.60 

Nea  York  0.,  N.  ¥. 

ON  PROJECTS  DEALING  MITH  ADVANCED  ELECTRON 

DEVICE  TECHNOLOGY. 

Feb  63.  56p.   (Status  rept.  bo.  73) 

(Coatract  DA  36-039-sc-89076;> 

Daclassified  report 

DESCRIPTORS:   •Electtoaic  equipaeat.  •Elec- 
troaics.  •Scieatific  research,  Ceraaic 
capacitors.  Glass  capacitors,  Triodes, 
Cathode  ray  tubes,  Nagaetroas,  Caaera  tubes. 
Storage  tubes.  Phase  shifters,  Traasistors, 
Electron  guns.  Seaicoaductor  doTices, 
Resistors,* Aaplifiers,  Thyratroas,  Seaieon- 
ductlag  filas,  Radiatioa  daaage.  Reliability 
(ElectroBics) .  Radar  duplexers. 

AO-^02  3U     DiT.   8 
(TISTE/JMS)  OTS  price  $7.60 

laasbrack  U. ,  Aastria. 

ON  THE  PROPAGATION  OF  VLF  NAVES  IN  SOLIDS. 

Tockaical  aaaaal  saaaary  rept.  ao.  2, 

by  W.  Bitterlick.   20  Doc  62.  66p.  illus. 

(Coatract  AF  61(052)490) 

(AFCRL  63-100)         Daclassifiod  report 


Research  i 

s  presented  ob  the  RF  s 

beiag  doTO 

loped  for 

the  Tisual  di 

aaplltude 

aad  frequeaey  of  RF  sig 

frequeaey 

raage  of 

100  ac  to  1000 

queacy  raa 

ge  of  100 

ac  to  1000  ac 

played  in 

four  saep 

t  bands  on  a  5 

scope  screen.   The 

spectroscope  s 

coTerage  u 

p  to  300 

ac  electronics 

resolution 

,  with  BO 

spurious  resp 

iateraally 

geaerated  interference 

aseful  as 

a  search 

receirer,  spec 

Boise  interference 

aaalyxer  or  as 

equipaent. 

(Aather 

) 

I 

ELECTRONIcis  AND  ELECTRONIC  EQUIPMENT  -  Division  8 


DESCRIPTORS:   ^El ec t roaagnet ic  waves i  i  •Propa- 
gation, Very  low  frequency.  Eleetricll  con- 
dactanee,  Dipole  antennas,  Loop  ante^has. 
Underground  structures.  Radio  receir^rs. 
Radio  transaitters.  Magnetic  fields. Ibaaping, 
Electroaagaetic  fields,  ElectroaagaeUc 
properties.  Traasistors,  Earth. 
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(TISTE/CAR)  OTS  price  $2.60 

General  Electric  Co.,  Schenectady,  N.  t 
PRODUCTION  ENGINEERING  MEASURE  FOR 
TUNABLE  MAGNETRONS. 

Quarterly  progress  rept.  no.  3,  19  Oct 
18  Jaa  63. 
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by  W.  H.  Piwaica.   4  Mar  63.  27p.  iacl 

table. 

(Contract  DA-36-039-se-86722) 

Uaclassified  rapUrt 


DESCRIPTORS:  •Magnetrons.  •Manufaet. 
aethods,  Electric  potential,  Packaged 
cults,  Noise  (Radio).  Vibration.  Cari 
resoaators,  Capacitaace.  Brazing,  Hyd 
Low  frequency.  Anodes,  Analysis.  Proc 
Tuned  circuits. 
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presented.       (Author) 
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(TISTP/RD)    OTS   price   $2.60 

Airborne    Instruaents    Lab..    Inc..    Deer   P_ 

SUBMILLIMETER    HAVE    COMPONENT    DEVELOPMENT 

Quarterly   rept.    no.    2. 

by  0.    F.    Hinekelaann,    H.    J 

Taub.      Jaa   63.    17p.    illus. 

2098-1-2) 

(Contract  AF  30(602)2758) 

(RADC  TDR  63-52)       Unclassified  re 
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•Microwave  equipaent,  •Mllliaeter 
duplexers.  Phase  shifters,  Wave- 
uide  couplers,  Radiof requQncy, 
Diffraction  gratings,  Pri^as 
reaely  high  frequency. 


the  design,  construction,  jand 
10-db  directional  coupler^,  a 
able  attenuator,  a  90-degr|ee 
and  a  duplexer  to  operate  {in  the 
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s  been  chosen  as  the  techfiique  to 
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be  pursued  on  the  basis  of  theoretical  studies 
and  data  obtained  in  the  subai 1 1 iaeter  region 
Prototypes  of  all  of  these  coaponents  except 
the  duplexer  have  been  constructed.   A  genera- 
tion and  detection  scheae  has  been  constructed 
aad  is  being  evaluated  for  the  subai 1 1 1 aeter 
frequencies.   Successful  tests  of  coaponents 
have  been  nade  at  125.  2^0.  and  330  Ge.   (Author) 


AD-402  353     Div.   8.  26 
(TlSTE/CAi)  OTS  price  $2.60 

Lewis,  E.  B.,  Co.  Inc..  East  Hartford,  Conn. 

PRODUCTION  ENGINEERING  MEASURES  CRYSTAL  UNIT 

CR-(XM-46)/U. 

Quarterly  rept.  no.  2.  Nov  62-Feb  63. 

by  Robert  P.  MeCoab.   Feb  63.  12p,  incl.  illus 

table. 

(Contract  DA  36-039-$c-86737) 

Unclassified  report 

DESCRlPTOHSi   •Crystal  filters.  •Quartz. 
•Manufacturing  aethods.  Configuration. 
Electrodes.  Tungsten.  Aluninum.  Evaporation, 
Plating.  High  frequency.  Very  high  frequency. 
Electrical  properties.  Cheaical  ailling. 
Processing. 

lapreved  design  data  for  AT  Cut  Quartz  Crystals 
for  filter  application,  operating  on  the  tnird 
overtone  at  30  MC  are  given.   Details  of  final 
lapping  and  polishing  operation  are  outlined 
as  are  the  plating  techniques  for  all  aluainum 
electrode  unit.   A  coaparison  of  electrical 
paraneters  is  given.   (Author) 


AD-402  397     DiT.   8 
(TISTE/CAM)  OTS  price  $1.60 

Microware  Associates.  Inc..  Burlington.  Mass 

APPLICATION  OF  SEMICONDUCTOR  DEVICES  TO  HIGh' 

POKER  DUPLEXERS. 

Quarterly  progress  rept.  no.  3,  1  Aug-31  Oct  62 

by  Joseph  White.   7  Feb  63.  lOp.  incl.  illus 

table. 

(Contract  AF  30(602)2656.  Proj .  4506) 
(RADC  TDR  63-88)       Unclassified  report 

DESCRIPTORS:   •Seaicoaductor  devices.  •Diodes 
(Seniconductors) .  Microwave  frequency.  Non- 
linear systeas.  Power.  Packaged  circuits. 
Limiters,  Thermal  stresses.  Kadar  duplexers 

Seaiconductor  duplexing  techniques  which  show 
proBise  for  extending  the  power  handling  capa- 
bility of  seaiconductors  when  used  as  duplexers 
are  recomnended.   The  following  aspects  are 
presented:   (1)  the  building  of  packaged  PIN 
diodes  to  aeet  the  design  criteria;  (2)  the  de- 
sign and  building  of  an  integrated  seaiconductor 
duplexer  structure  to  aaxiaize  the  heat  dissipa- 
tion and  power  handling  capabilities  of  the 
structure;  and  (3)  design  of  the  seaiconductor 
Junction  to  aiaiaixe  the  theraal  dissipation, 
the  turn-on  tiae.  and  the  series  resistances. 
The  progress  aade  on  these  aspects  is  described 
(Author) 


«D-402  408      DIv.   8 
(TISTM/EJH)  OTS  price  $1.60 

Antenna  Lab..  Ohio  State  U. ,  Research  Foundation 
Coluabus. 

APPLICATION  OF  ELECTROR  AGNETTC  ABSORBING 
MATERIALS  AS  INTERFERENCE  REDUCTION  TECHNIQUES. 
Interla  Engineering  rept.,  6  Mar-i  Sep  62 
by  L.  Peters,  Jr.,  R.  C.  Rudduck  and  P.  M. 
Russo.   Mar  63,  lip.  incl.  illus.  6  refs. 
(Contract  AF  30(602)2711,  ProJ.  4540) 
(RADC-TDR-63-7)        Unclassified  report 


OlvUioo  9  -  FLUID  MECHANICS 

OCSCIIPTOIS:      •Aataaia  radiation    pattcrat, 
*latfl«fr«q««ac]r    taterfaraaea,    Aataaaa   faatfa, 
Laai   aataaaaa,    Parabaltc    aataaaa*.    Elaetra- 
■•faatle  •atas,    Abaorptlaa,    Matarlali. 

Tba  asa  af  ra^ar   abtarbar  aatarlal    it   baiag  eaa- 
•  itfara4   far   ratfaetiaa   af  radla-fraqaaaejr    iatar- 
faraaaa   (IFI).      Tha   itatfy   af   si4e-laba   ra- 
4«etiaa    It   balag   appliad   ta   thraa   aatanaa   tjrpaii 
tha   parabalaid   raflactar.    tha  Laaabarg    laas, 
aa4   tha   hara    aataaaa.      A  aathad    it   prapatad   far 
tha  daalga   af   a   aall    ta   tha  Fraiaal    aaaa   far   tha 
parpasa  af  IFI   radaetiaa  with    a   •■all    aataaaa 
laaatatf   la   tha   aall.      (Aathar) 


AD-iOa  i09  DiT.      8,    15 

(TISTW/JEA)   OTS   prlca  11.60 

ElactroR    Phjriict    Lab.,    U.    af   liehigan,    Aaa    Arbor. 

EFFICIENCY    ENHANCEKENT   BY    PHASE   FOCUSING    AND 

COLLECTOI    DEPKESSION, 

by   J.    E.    ta«a.      Sap  62,    9p.    lacl.    iUat.    tablat, 

i  rafs.      (Taehaleal    rapt.    aa.    53) 

(Caatraet    AF  30(602)283i.    PraJ.    5573) 

(IADC-TOI-62-i70)  Uaelaaalflad   raport 

DESCIIPTOIS:      •Travallag-aafa    tabai,    •Backward 
■a*a  esclllatari,    'Klyatraai,    Naa-ltaaar 
ayataaa.    Nathaaatlcal    pradlctiaaa,    Nava   traaa- 
■ifilaa,    Valaclty,   CIrcalta,    Travaling-«ava 
alaetraa    aeealaratara,    ladtofraqaaaey   powar, 
Eaargjr,    S   baad,    Naaarieal    aaalyais.    Pevar 
aaipllflart.    Navagaidei,    Expariaantal    data, 
Elaetraa   baaai,    Elactraa    accalaratort, 
laliablltty    (Elactroalcs) .    Mathaaatlcal 
aaalyalt. 
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(TISTE/JMS)    OTS    price  $6.60 

Faraign   Tech.    Div. ,    Air   Force   Sytteai   Coaaaad, 
Hright-Pattersoa   Air    Force   Bate,    Ohio. 
HEAT   AND    POHEB    ENGINEERING    (SELECTED   ARTICLES). 
U   Mr    63,    62p.    iacl.    illui.    tablet,    15    reft. 
(Traa*.    ao.    FTD-TT-62-1656  froa  Teploeaergetika, 
No.    3.    pp.    100-107.    116-128.    137-163.    1961) 

Daclaatifiad   report 

OESCIIPTOISt      •Photoalactrle    callt    (Seai- 
coadactor).    *Solar    callt.    *lafectort,    *Bat- 
tariat   aad   ceapoaaatt.    Photoelectric   aaterialt, 
laparitia*.    Allayt.   Cryttalt,    Surface   prop- 
•rtia*.    Boraa,    Photphorut.   Chaaical    aiUiag, 
■all   affect.    Electric   poteatial,    Oiffutioa. 
lacoablaatioa   raactleat.    Electric   curraatt. 
Salar    paaalt,    Optical    traekiag,    Silicaa, 
Clactrieal   propartia*. 


\0-i02  465  Dir.      8 

(TISTE/JMS)    OTS   price   |1.60 

Faraign   Tech.    Div.,    Air    Force   Sytteat   Coaaaad. 
Hright-Patterton    Air    Force   Bate.    Ohio. 
MEASURING   THE    PARABETERS   OF    ANTENNA-FEEDER 
DEVICES    (SELECTED    PARTS) , 

by   A.    Z.    Fradia    and    Ye.    V.    lyihkov.       26  Mar    63, 
13p.    iacl.    iUut.       (Treat,    no.    FTD-TT-63-42    froa 
Ixaereaiye   Paraaetror  Aateaao-Fideraykh 
OttroyttT,    Moakva.    pp.    266-272.    3U-316,    1962) 

Uaclattified   raport 

DKSCRIPTORSt      •Aataaaa   radiatiaa   pattern*. 
Airplaaet,    Melicoptert,    Airplaaet    aateanat. 
Radio   receirert.    Radio   traataittert.    Tracking, 
Electrical    iapedaace,    Meatureaeat. 


9.    FLUID  MECHANICS 

AD-401    105  Dir.      9 

(TISTP/JP)    OTS    price    9^.60 

Aerophytict   Co..    Hathingtoa,    D.    C. 

A   SOLUTION   OF   THE    THO-DI MENSIONAL   TURBULENT 

VISCOUS    CURVED    JET    USING   THE    IBM    7090   COMPUTER, 

by   Gabriel    D.    Boehler.       No*   61,    44p.    iacl. 

illat.    tablet,    7   reft.     (Rept.    ao.    AR    61-03) 

(Coatract  Noar-2747(00) ) 

(TRECOM  Technical  rept.  63-U) 

Uaclattified  report 

DESCRIPTORS!   •Grouad  effect  aachiaet,  ■Jeti, 
•Jet  aixiag  flow,  Velocity,  Vitcotity, 
Naaerical  aaalytit,  Prograaaiag  (Coaputert), 
Stability,  Tarbuleace,  Matheaatical  aaalytit. 

AD-401  112     Dir.   9 
(TISTE/OHD)  OTS  price  $9.10 


of  Tech., 

THE 


Hydrodyaaaici  Lab..  Matt.  latt, 
Caabr  idge . 

FLOM-INDUCED  VIBRATION  OF  FLAT  PLATES: 
MECHANISM  OF  SELF-EXCITATION, 
by  P.  S.  Eagletoa,  J.  «.  Daily  aad  G.  K. 
Neuttopolout.   Feb  63,  91p.  iacl.  illat.  tablet, 
U  reft.   (Rept.  ao.  58:  Rept.  ao.  R-62-36) 
(Coatract  Noira^84121  .^  ProJ  .  S-R009  01  01) 

Uaclattified  report 

DESCRIPTORS:   'Flat  plate  aodelt,  "Vibratioa, 
Retoaaace.  Daaping,  Hake,  Inst ruaeat at  ion,  Tett 
equipaeat  (Electroaict) .  Matheaatical  aaalytit. 
Mater  tunaelt. 

Study  it  aade  of  the  ribratioaal  behavior  of 
flat  platei  when  placed  parallel  to  a  unifora 
ttreaa  aad  allowed  oae  degree  of  freedoa  tor- 
tional  otcillatioa  around  a  vertical  exit 
through  their  leadiag  edge.   The  experiaental 
work  wat  carried  out  ia  the  7-1/2  ia.  x  9  ia. 
tatt  tectioa  of  aa  opea-circuit  water  tunnel. 
Four  tett  plates  were  used,  each  1/^  iach  thick 
aad  2  iachet  ia  chord,  bat  haviag  differeat 
trailiag  edge  geoaetriet.   Meatureaeatt  were 
aade  of  the  aaplitude  and  frequency  of  plate 
Tibratioa  aad  of  the  fluctuatiag  total  head  ia 
the  wake  over  the  raage  of  free-ttreaa  velocity 
produciag  tigaificaat  vibratioaal  excitatioa. 
Meaturable  vibratioat  were  fouad  to  occur  in 
three  dittiact  regiont  turrounding  the  natural 
retoaaat  frequeaciet  of  the  tyttea.   Aa  equatioa 
of  aotion  of  the  plate-tpriag  tyttea  it  developed 
iacarperating  the  hydrodyaaaic  loads  given  by  the 
liaearixed  poteatial  theory,  aad  uaknowa,  vortex- 
iadaced,  forciag  aoaentt.   Utiag  thit  linear 
aadal  aad  the  experiaeat'al  data,  forciag  aoaent 
caafficieatt  are  obtained  which  thow  a  u»ique 
(for  all  platet)  and  piecewite  liaear  dependence 
apoa  a  telf-excitat ion  paraaeter  contitting  of 
the  aeaa  traatverte  velocity  of  the  trailiag 
edge  to  the  free-ttreaa  velocity.   (Author) 


AO-iOl  139     DIv.   9.  30 
(TISTP/CWf)  OTS  price  »7.60 

Aeraapaca  Carp..  Lot  Aagelet,  Calif. 
TEST  TIME  IN  LOH  PRESSURE  SHOCK  TUBSk 
by  Harold  Hirela.   27  Dec  62,  70p.  iajll.  lllai. 
table*,  18  raf*.  (Rept.  ao.  TOR  l69(3bo-12)TN-5) 
Coatract  /F  04(695)-l69)  ' 

(SSO-TDR-62-204)       Dacla**lfled  r 


DESCRIPTORS:   •Shock  tube*.  •Laaiaa 
layer.  •Gat  flow.  Shock  wavei.  Velo 

Redactlea.  Teat  aethod*.  lategratio 


Tha  raductiaa  af  t 
tabea,  due  ta  a  la 
aaalytically  lavas 
aaifara  velocity, 
ia  a  shack-flxad  e 
atioa  of  free  itre 
thack  and  eaataet 
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AO-401    U6  Dlv.      9.    15 

(TISTP/WH)    OTS   price   $4.60 

Cornell    Aeronautical    Lab.    Inc.,    Buffal 
A   STUDY    OF    FINITE-DIFFERENCE    METHODS 
TO   HYPERSONIC    VISCOUS   SHOCK-LAYER   EQU 
by   Aagela   L.    Chaag    aad  Hsiu   K.    Cheag. 
illus.    15   refs.    (Rept.    ao. 


35p.  iacl 
1285-A-9) 
(Coatract 


lo,    N.    Y. 
APPLIED 
ONS. 
Har   63. 


AS 

Afl 


NoBr-265300) 


Unclassified    retort 


DESCRIPTORS:      •Hypersonic    flow.    •Sho 
•Difference    equatioas,    lategratioa, 
differeatial    equatioas,    Coaical    bodi 
Viscosity. 
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AB-401    162  Div.      9 

(TISTP/GRM)    OTS    price    $6.60 

Califoraia    last,    of   Tech.,    Patadena. 

FLOM   PAST   A   PARTIALLY    CAVITATING   CASCADE:  OF 

FLAT   PLATE   HYDROFOILS, 

by  B.    B.    Made.      Jan  63.    31p.    illat.    9   r^ft. 

("apt.    no.    E-79-4) 
(Contract    NoBr-220(24) ) 

Daelatiified   repkirt 


DESCRIPTORS:      •Hydrofollt,    •Hydrodyaai 
Lift,    Flat    plate  aodelt,    Fluid   flaw, 
tloa  theory,    Traatf oraat ioai    (Matheaa 

Theory,    Cavitatiaa. 


life*. 
'^rtarba. 

•  M*). 
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*  liaearixed  theary  wat  prateated  far  til 
partial  cavitatiaa  ia  a  catcade  of  flatiblatet. 
»ae  retultt  were  preteated  to  that  they|»ay  be 
a«efal  at  a  guide  ia  the  detiga  of  tarb4«> 
■achiaet  aad  other  applicat loat .   Froa  the  re- 
'altt,  it  it  pattibla  to  deteraiae  the  4lvlty 


FLUID  MECHANICS  -  Division  9 

leagth,  lift  eeefficieat  aad  dowattreaa  caadi- 
tiaat  far  any  detired  cavitation  eaaditiaa  far  a 
glvea  tpecific  catcade  geoaetry  aad  iaitial  a»- 
ttreaa  coaditioat.   The  liaitatioat  of  the  theory 

effect  diaiaithet  the  tiagalar  behavior  at  the 
ead  of  the  cavity.   Ia  the  cate  of  the  italated 
foil  the  theary  holdt  good  up  ta  a  ratia  af 
cavity  leagth  ta  chard  leagth  ef  aboat  0.7Z 
whereat  ia  the  catcade  flow  thit  ratio  varle* 
froa  about  0.8  for  taall  tollditiet  up  to  0  95 
for  larger  tollditiet.   For  tollditiet  of  0.5 
aad  over   the  catcade  effect  it  appreciable  aad 
catcade  iaterfereace  effectt  caaaot  be  aeglected 
ia  thit  raage.   For  tollditiet  taaller  thaa  0.5 
the  catcade  effect  it  relatively  taall  aad  tha 
itolated  cate  aay  be  uted  at  a  fairly  good  ap- 
proxiaatioa  provided  that  the  aeaa  coaditioa* 
are  takea  a*  rafareace  qaaatities.   (Aathar) 

AD-401  321      Div.   9,  30 
(TISTP/MH)  OTS  price  $.75 

Harry  Diaaond  Lab*.,  Waihiagtoa.  D   C 

FLUID  AMPLIFICATION. 

by  E.  V.  Hobbt.   8  Mar  63.  29p.  iacl.  lll«s. 

(Rapt.    ao.    TR-11U) 

(ProJ.    DA-5N03-01-003) 

Oaclassified   report 

DESCRIPTORS:      •Coapnter    logic,    •Hydraulic 
tytteat,    •Pncuaatic    tytteat. 

Detcriptioat   ara  givaa   of   the   operation   of 
variout    fluid    logic    eleaentt—tingly   aad    ia 
eaabiaatioa.      (Author) 


AD-401   339  Div.      9 

(TISTA/GEC)    OTS   price    $5.60 

RAND  Corp.,    Saata    Moaica,    Calif. 

HYPERSONIC    STRONG   VISCOUS    INTERACTION    OF   A   FLAT 

PLATE   MITH   SURFACE    MASS   TRANSFER. 

by  Tlag-Yi    Li    and    Joteph   F.    Grott.      Mar  63. 

iS^ioi^pi)'""- ''  "'••  ("••"""  ■-«•  -• 

(Coatract  AF  49(638)700.  ProJ.  RAND) 

Uaclattified  report 

DESCRIPTORS:   'Flat  plate  aodelt,  Laalaar 
flow.  Heat  traasfer.  Laainar  boundary  layer, 
lujectioa  Coolaats,  Cooling,  Hypersoaie 
characteristics 
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desiga  of  hypersoaie  vehicles  caa 
y  if  the  structural  aad  theraal 
ered  by  the  high  surface-heatiag 
lated.   The  iajectioa  of  a  coolaat 
ry  layer  oa  the  surface  of  a 
aass-traasfer  coollag,  is  oae 
ciag  heatiag  rates.   The  problea 

flow  OB  a  flat  plate  with 
aasfer  wat  exaaiaed  to  deteraiae 

paraaetert  which  affect  the 

work  wat  the  begiBaiag  of  a 
f  hypertoaic  flow  with  aass- 
g.   (Aathor) 
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AO-401  375     Div.   9.  25 
(TISTP/JM)  OTS  price  $4.60 

Fraa  0.:  'Bari;ur(GaraaBy). 

THE  HYDRODYNAilc  EQUATIONS  FOR  Dl-ATOMIC   EXCITED 

AND  DISSOCIATED  GASES  AS  APPROXIMATIONS  OF  THE 

BOLTZMANN  EQUATIONS  DESCRIBING  SUCH  GASES 

PART    I. 

Techaical    rapt.    ao.    5, 

by   G.    Ladwig.       I5   Nov    62.    40p.    I4   raf*. 

fGraat    AF    EOAR   62-46) 

(AFOSR   4590)  OBela**Iflad    report 


Division  9  -  FLUID  liECHANICS 

DISCIIPTOISt   •6a*  tltm,    Ovaiity,  laicgral 
•qaatlaa*.  Oaaiity.  Flaid  ■•ckaaiet.  Stabilisa- 
tlaa  ayataaa,  Vacter  aaalyali. 

Boltsaaaa  aqaatlaaa  far  4iataaic.  axeitad  aad 
dittaciatad  gatas  Mara  traatad  bjr  a  gaaaralisad 
CBAO  aatkad  ta  gala  aaeroacapieal  traaspert 
aqaatlaaa  «klck  carraapoad  to  tka  Naviar-Stakas 
aqaatlaaa.   Naltkar  ckaaical  aquilibriHa  aar 
aquilibrlaa  bataaaa  tka  lataraal  traaalatlaaal 
dagraaa  of  fraadoa  it  aataaad.   Tka  coaaactioa 
battraaa  tka  vaatad  eaafficlaata  of  Tltcaalty  aad 
kaat  caadactlea  aad  cartala  callisioa-latagrali 
1*  glvaa  axpllclty. 


AO-iOl  ji6  01 V.   9 

(TlSTP/tH)  OTS  priea  $3.60 

■atbaaatlcB  Reaearck  Ceater,  D.  of  Mlscoaala, 

■adlsaa. 

ON  THE  STABILITY  Of  A  MACLAURIN  SPHEROID  OF  SHALL 

YISCOSITT. 

by  P.  H.  Raberta  aad  K.  Stawartaoa.   Feb  63,  31p. 

12  refa.   (NRC  tecbalcal  aaaaary  rept.  ao.  373) 

(Coatract  DA  1 1 -O22-0RD-2059) 

Caclaaalfled  report 

DESCRIPTORS:  •Llqulda,  •Cravlty,  'Flaid  ae- 
chaNici,  "Hydrodyaaaica,  Ceatrifagri  flalda. 
Rotatlaa.  Stability. 


Ike  atabillty  of  a  vitcoua  Naclaaria  ipkeroid  i< 
aalved  aayaptatlc«lly  for  aaall  klaeaatlc  via- 
eaalty.v  .   It  la  tho«a  tkat,  ta  tkla  Halt,  tbe 
freqaeaey  af  oaclllatloa,  a,  aitk  reapect  to  the 
aade  aklek  becoaet  aeatrally  atable  la  the  ab- 
aeace  af  vlacoalty  at  tka  poiat  of  bifarcation 
(•bare  tke  ecceat rlcity ,  e,  of  the  aeridlonal 
tectloa  la  approxiaataly  0.8127),  la 

la  tka  foregolag  faraala  a^  deaetet  tke  freqaeaey 
la  tke  abteace  of  vlacoalty,  a   tke  radiua  of  tke 
eqaatlaaal  tectloa  aad  9(e)  a  certain  functloa  of 
a,  wklek  ekaagea  tlgn  at  e  -  0.8127  aad  it  poti- 
tlve  far  taaller  valuet  of  e  .   Froa  equatloa  (1) 
it  follava  tkat  tke  Naclaaria  tpkeroid  it  iadeed 
aattable  bayoad  tke  poiat  of  blfarcatloa  «ken 
Tiacaalty  la  praaeat.   (Aatkor) 


A0-i01  5i8     Dif.   9,  20 
(TISTP/m)  OTS  priea  93.60 

Na?al  Ordaaace  Lab..  Hkite  Oak.  lid. 
BOUNDARY  DISTURBANCES  NEAR  AN  UNDERHATER  EX- 
PLOSION BOBBLE, 

by  MiUiaa  6.  Zake.   Mar  63,  30p.  iacl.  iUat. 
tablet,  10  raft. 
(NATOtO  rapt.  6877)    Daelattlflad  report 


DISCIIPTOISt   •Oadaraatar  axplatlaat,  'Bab- 

blat,  

li 


lESCilPTOlst   •Dadaraatar  axplatlaat,  'Bab- 
»lat,  *Cablat  aaekaaieal,  "Naclaar  explotioat, 
ladlalaglcal  eeataaiaatiaa,  Siaalatlaa. 
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explotioat  af  tklt  ttady  are  pretaaed  to  scale 
geoaetricaUy  full-tcale  nuclear  explosioat,  it 
caa  be  teatatirely  coacluded  tkatt   For  aoder- 
ately  deep  explotioat,  ataotpkeric  air  float 
lata  tke  tubet  and  toward  tke  explotioa  babble, 
aad  tke  aott  likely  effect  it  toaewkat  iacreased 
■Ixiag  of  radiaactire  prodactt  witk  tke  water, 
(Aatkor) 


AD-401  551      Dir.   9 
(TISTP/OT)  OTS  price  I1.6O 

laititute  of  Eagiaeeriag  Research,  U.  of  Calif.. 
Berkeley. 

ON  THE  STABILITY  OF  VISCOUS  FLOM  BETWEEN  ROTA- 
TING CYLINDERS;  FINITE  GAP. 

by  Lioael  Riatel  and  Paul  Lieber.   1  Feb  63, 
lOp.  iacl.  tablet,  11  reft.  (Rept.  ao.  MD-63-1 ) 
(Caatract  Noar-22287) 

Oaclattified  report 

DESCRIPTORS:   "Couette  flow.  •Coavectioa, 
•Fluid  flow,  Teaperature,  Stability,  Vitcotity. 
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it  kere  latrodaced  as  a 
eter  goveraiag  stability  of 

coBceatric  rotatiag  cylia- 
fiaite  gap.   This  paraaeter 
e  basis  of  tke  forces  causiag 

aode  of  coatribution  to  tke 
ticular  for  gaps  equal  to  tke 
cyliader  coasidered  by  Ckaa- 
Bd  tkat  tke  critical  valuet 
Nuaber  obey  tke  laws  govera- 
lor  Nuaber  la  tke  case  of  tke 


AD-iOl  588      Div.   9 
(TTSTP/FEl)  OTS  priea  #1.60 

Foreign  Tack  Div..  Air  Force  Sytteat  Ceaaand. 

■rigkt-Pattertoa  Air  Force  Bate.  Okie. 

CALCULATION  OF  A  TRANSVERSA  CROSS  SECTION  BY 

A  IIETHOD  OF  CHARACTERISTICS. 

by  6.  A.  Sokolovakly.   1  ^ar  63,  13p.  Incl. 

lllaa.  5  rafa.  (Traat.  ao.  FTD-TT-62-1739  froa 

EaergoaatkinottreyaBiye.  ao.  12.  pp.  22-2^,  1961. 

Uaclattified  report 
DESCIIPTOIS:   •Supartoaic  ckarac tar  1 tt ic t. 
*Gat  flow,  Supartaalc  flow,  Supertonie 
airfoila.  Velocity,  Preatare,  Boundary  layer, 
Tarblaas.  Skack  (■ackaaict),  Airfatls. 

CaasidaratioB  it  given  to  a  aatkod  of  conttraet- 
lag  a  flow  tpactrua  in  a  traatvarta  crott  tectloa 
by  calcBlatiag  tka  curvature  of  tka  back  of 
tke  airfoil  and  of  tka  root  coaprettion  shock. 
Calealatleat  for  TN-2-II  airfoilt  are  coapared 
■1th  axpariaeatal  ratalta.   (Aatkor) 


AD-iOl  590      Div.   9 
(TISTP/JV)  OTS  price  $1.60 

Foreign  Teek.  Div.,  Air  Force  Sytteat  Coaaand. 
■rIght-Pattertaa  Air  Force  Bate.  Okio. 
CALCULATING  A  THREE-DIMENSIONAL  LAIINARY  BOUNDARY 
LAYER  ON  SPREADING  LINES, 

by  V.  S.  Avdayevtkiy.   15  Feb  63,  Up.  incl. 
lllat.  X  reft.   (Rept.  no.  FTD-TT-62-1723  froa 
Ruttian  Periodical,  Iivettiya  Akadaaii  Nauk 
SSR,  Otdalanlya  Takknlcketkikk  Naak,  Mekkanika 
I  ■aiklaoatroaalya,  ao.  1,  pp.  32-^1,  1962) 

Uaelattlfiad  report 

DESCIIPTOIS:   •Laalaar  beandary  layer.  Angle 
of  attaek.  Cylindrical  badtei.  Coaprettible 
flow.  Haat  axckaagart,  Gaaai,  Flaid  flow. 


\ 


AO-401    68^  Div.       9.    25 

(TISTP/WH)    OTS   price    1^.50 

latheaatict    Retearch   Center,    U.    of   WlltONSIN, 
■aditoa. 

■AGNETO-FLUID   DYNAMICS   OF    BODIES    IN   AlkCNEO 

FIELDS, 

by  K.  Stewarttoa.   Nov  62,  ^^p.    Iacl.  lllat. 

1.0  reft.   (IRC  techalcal  tuaaary  rept,  ao. 

360) 

(Coatract  DA  1 1-022-0RD-2059) 

Uaclattified  r^^ort 

DESCRIPTORS:   •Magnetohydrody naaict J  "Fluid 
aechanlet,  •Solidt.  Drag,  Magnetic  1  eldt. 
Fluid  flow.  Integral  equatloat.  Partial 
dlffereatlal  equatloat 
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otloB  of  a  perfectly  conducting 
body  in  the  preseace*  of  an  align 
caa  be  reoarded  as  the  Halt  of 
eas.vlx:   (I)  whea  the  fluid  is  1 
ctor,  (2)  aa  unsteady  problea,  (3 
tic  aad  velocity  fleldt  are  not  p 
ity.   The  llaltt  of  tkete  aore  ge 
eat  agree  la  predicting  a  force  0 
a  the  exitteace  of  upttreaa  aad  d 
.   However,  if  the  aagnetic  field 
9f  (J)  <lo««  "ot  predict  a  downstr 
(2;  and  (3)  do.   An  atteapt  to 
Halt  results  is  aade  here.   la 
it  it  thown  that  the  unsteady  pro 
iated  with  a  finitely  conducting 
igned  field  it  non-unique,  but  th 
g  an  appeal  to  the  theory  of  real 
utioa  of  (1)  and  (2)  caa  be  obtal 
al  catet  of  the  geaeral  tolution. 
d  part  the  tteady  problea.  atsuai 
ctlvity  is  finite  and  the  aagneti 
y  aligned,  it  contidered  and  it  1 
the  flow  fleldt  predicted  in  (1) 
iaiting  cates  of  this  aore  genera 
anner  of  the  chanoeover  froa  the 
1)  to  that  for  (3)  It  elucidated, 
or) 


eaa 


AO-401  731      Div.   9 
(IISTP/JI)  OTS  price  $1.10 

Foreign  Tech.  Div..  Air  Force  Systeas  C 
■right-Patterson  Air  Force  Base,  Okio. 
AC-ELECTRIC  ARC  INSTALLATION  FOR  THE  0 
OF  HIGH  TEMPERATURE  GAS  FLO». 
by  V.  S.  Pelevin.  13  Feb  63.  9p.  iacl 
"  refs.  (Trans,  no. . FTD-TT-62-1753  fro 
erno-Flzicheskiy  Zkurnal.  No.  12.  pp. 

Unclassified  re 


DESCRIPTORS:   "Fluid  flow.  "Electric 
ckarges.  Intensity.  Theraal  conductiv 
Cases,  High  teaperature  research. 

Tke  aature  of  the  pkeaoaena  takiag  plac 
electric  arc  and  the  basic  priaciples  0 
«ag  a  kigh-teaperature  gas  flow  with  th 
•■  arc  are  explained.  A  detailed  descr 
given  of  tke  device  aad  its  coastructio 
ational  paraaeters  of  aggregates  are  11 
(Aatkor) 


or 


40 


AD-XOI  7U     Div.   9 
(TISTP/FEI)  OTS  price  $2.60 

Foreiga  Teck.  Div..  Air  Force  Systeas.  t^taaaad, 
■right-Pattersoa  Air  Force  Base,  Okio. 

P.nn/S-I^*"*  ^^   ^"^  ASYMPTOTIC  METHOD  OF  CERTAIN 
"OBLEMS  OF  THE  DYNAMICS  OF  VEHICLES, 
by  V.  A.  Yaroskevskiy.  U  Maj  63.  20p.  ; 
»ilas.  7  refs.  (Traas.  ao.  FTD-TT-63-16-. 
Rastian  Periodical.  lazkeraerkyy  Zkurna 
2!2.  pp.  211-221,  1962) 

Uaclastlfied  rapii't 
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FLUID  MECHANICS  -  Division  9 

DESCRIPTORS:   Mdiabatic  gas  flow.  •Dyaaaiei 
Velocity.  Periodic  variations.  Fuactlons 
Integral  equations.  Differential  equations 
Partial  differential  equations,  Veklcles.  ' 

Tke  rale  of  the  conservatioa  of  the  adiabatlc 
iBvariant  is  reduced  to  a  coapact  fora.   Prob- 
leas  concernlag  orbital  decay  of  a  satellite 
the  skip-glide  aotion  of  a  glider,  and  the   * 
otclUatioas  of  a  vehicle  about  tke  ceater  of 
aass  on  a  fligkt  path  witk  a  variable  velocity 
are  exaaiaed  using  these  foraalas.   (Author) 

AO-X01  882     Div.   9,  30 
(TISTE/OHD)  OTS  price  $3.60 

Berlin  Towing  Tank  (Geraany) 

ON  OSCILLATING  HYDROFOILS.  PART  II. 

by  S.  Schuster  and  H.  Schwanecke.  'june  62   12d 

illus.  tables,  7  refs.  ' 

(Contract  N62558-2552) 

Uaclattified  report 

DESCRIPTORS:   "Hydrofoils,  "Oscillation 
Hydrodynaaics,  Model  basins.  Test  equipaent 
Mea.uraaent,  Matheaatical  aaalysit.  Theory." 
Oscillation.  Hydrofoils. 

The  report  contains  the  results  of  the  experi- 
aental  investigations  of  the  unsteady  coaponents 
of  the  hydrodynaaic  forces,  i.e.  the  hydro- 
dyaaaic  exciting  forces  and  the  hydrodynaaic 
aattat  aad  daapiag  forcet.   The  tettt  were 
carried  out  witk  foil  aodelt.  naaely  a  plana  foil 
with  an  atpect  ratio  A  .  5  and  a  chord  length 
c  -  0.1  a  Bad  a  dihedral  foil  with  the  dihedral 
aagle  -  30  deg.  and  a  chord  length  c  •  0  1  a 
(Author) 

AD-A01  893     Div.   9.  15.  30 
(TISTP/PCR)  OTS  price  $2.60 

Cruft  Lab..  Harvard  U..  Caabridge,  Matt 
SOLVING  THE  EQUATIONS  OF  UNIFORM  FLOW. 
Technical  rept. , 

by  Milliaa  F.  Pickard.   15  Jan  63.  23p.  incl 
illut.  X  reft.  (Technical  rept.  no.  ^00) 
(Contract  Nonr-186632,  Proj.  NR-371-016) 

Unclassified  report 

DESCRIPTORS:   "Fluid  flow.  "Prograaaing  (Coa- 
puters).  Fluid  aechanics.  Hydrodynamics,  Mathe" 
aatical  analysis,  Prograaaing  languages.  Inte- 
grals, Integral  equations.  Polynomials,  Co.gplex 
variables,  Equations. 

The  problen  of  solving  the  equation  for  unifora 
flow  in  an  open  channel  is  reduced  to  that  of 
evaluating  three  siaple  integrals.   Practical 
aethods  of  coaputing  these  integrals  are  dit- 
cutted.   (Author) 

AD-A01  900      Div.   9,  12 
(TISTA/GEC)  OTS  price  $5.60 

Arnold  Engineering  Developaent  Center.  Arnold 
Air  Force  Station.  Tenn. 

THE  AERODYNAMIC  CH  AR  ACTER ISTTCS  OF  THREE  ELLIP- 
TICAL-CONE LIFTING  BODIES  AT  TRANSONIC  SPEEDS, 
by  M.  E.  Carleton  and  R.  K.  Matthewt.   Apr  63. 
Op.     Incl.  illut.  2  reft.  (Rept.  no.  AEDC-TDR- 

(Contract  AF  40(600)1000) 

Unclattlfled  report 

DESCRIPTORS:       "Conical    bodlet,    "ElHptoldt, 
•Blunt    bodlet,    "Noae  eonet.    Aerodynaalc 
characterlttlct.    Model    tettt.    Kind    tunnel 
aodelt.    Re-entry    vehlclet,    Pitch    (Motion), 
Roll,    Lift,    Traateaic    ckarac ter I  it  lea. 
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Division  9  -  FLUID  MECHANICS 

T«tta  ••>•  e«a4«cta4  •■    thr**   tl  Ilptieal-coii*, 
llfti««-b*4y,    r*-«atr]r   eaaflgarat  ioai    at   lack 
aaabara   fraa  0.60   to   l.iO.      Tb*   lea«tia4laal 
aa4   lattrrl    atrotfyaaaic   charactar lat lea   •t   the 
thraa  blaat   coaaa   of   alliptle   ereaa   aaetioa   aare 
lavaatigatatf  at    aaglaa   af   attack    fraa  -i   to  -f  1 2 
tf«f   far  eaaataat.  jraa   aaflaa   of  0,    5.6,    aad   10.3 
4af.      Tka  raaalta   fraa   taata   oa    tka    4S0  blaat 
aaia  eaaf igarat iaaa,    1-A  aa4   1-0.    aad   tka   alon- 
gatad,    Iaaa   blaat    aaaa  eoaf Igarat laa,    1-E,    aboaed 
tkat    all   eaaf igarattaaa   axbibitod   alailar   treads 
la    laagitadiaal    aad    lattral    aarodraaale    eharae- 
tarlsties   aad   tkat    tba  aatt    aft    lecatiea   of 
eaatar-of-gravitx    for    all    coaf Igarat ions   aeald 
ba   liaitad  by   yaw  eaatar-ef-prassare   locattoa. 
Tka  aost    blaat    eoaf igarat leas    indicated    a   aaxi- 
aaa   axial    faree   at    aoae  Mack    nuaber   greater    tkaa 
1.4.    akareaa   tka.  aloagatad   nose  conf igarat ion 
•xblbited   a  aaxiaaa   axial    forea  aaar  Haeb   aaaber 
1.1.      (Aatkor) 


AD-i01    918  Oi*.      9 

(TISTA/6EC)    OTS    priea  $3.60 

■isaissippl   Stat*  0.,    Stat*  College. 

SOME    ENTtAINIINT   PROPEITIES   OP    A  TUIBOLENT 

AXI-SriHETlIC    JET, 

by  Ceerge  Nala   Farls.      15   Jaa   63.    lOp.    tllas. 

12  refs.      (leaearek   rapt.    ao.    39} 

(Ceatraet  N*ar-97803) 

Daelaaalfled  report 

DESCIIPTOiS:   "Axlally  syaaetrle  floa,  Tkeory, 
Jet  alxfag  flow,  ■atkaaatieal  aaalysis, 
Laalaar  flea,  Vak*.  Bxparlaeatal  data. 
Baaadary  layer. 

Experlaeats  aere  perforaed  to  verify  tke  extea- 
aiaa  af  Cole's  Make  Laa  (J.  Field  Meek.,  »ol.  1. 
Leadaa.  1956)  far  tae-dtaeaale^al  baaadary 
layers  to  tk*  ease  of  axl-tyaactrie  free  Jet 

fleas.      (Aatkar) 


AO-401    925  DiT,      9 

(TISTP/K)    OTS   price  •^.60 

Teekaleal   Resoarek   Croap,    Syosset.    N.    Y. 

CATITT    SHAPE   AND   DRA«   IN   VENTIUTED   PLOM;    THEORY 

AND   EXPERIMENT. 

by  Peter   Tkoasea.    Feb  63.    37p.    iael.    illas. 

2  refs.  (Rapt.  ao.  TRG-1 56-SR-2) 

Uaclassiflad  report 

OESCRIPTORSt   'Plaid  dyaaaies,  •Field  floa. 
Drag. 


A  tkrea-diacaiioaal  aaalytic  approack 
dlctiag  cavity  leagtk  is  offered.  Al 
sea  is  aade  of  tke  tkeoretieal  rasalt 
l«agtk  aeasareaeats  tkat  aere  aade  la 
pketes  pablisked  by  B.  Perry  aad  A.  D 
la  tke  aaalysis  of  tka  Hay  experiaeat 
•■pkasis  aas  placed  oa  tke  differeat 
tkat  caa  be  observed  aitk  laereaslag 
iastaaee.  at  klgk  speed,  tke  strat  ca 
sealed  off  froa  tke  ataospkere  by  tke 
flea,  eaasiag  a  ekaag*  ia  floa  state. 
•alts  obtaiaed  for  eavity  leagtk  caa 
«  gaide  for  developiag  fartker  tke  tk 
••Tlty  skape.  Sack  tkeory  aay  fora  t 
far  a  tkree-dlaoBslonal  drag  aaalysis 
■•re,  laforaatloa  about  cavity  skape 
plieable  to  tke  desiga  of  a  strat-kyd 
systea.  Tke  aost  practical  aay  of  pr 
taatilatiea  repaired  by  a  kydrofoil  c 
to  kave  tke  strat  cavity  opea  ta  atao 
■■d  to  kav»  it  reack  deaa  te  tke  stra 
sapercavitatlag  fails  or  to  tke  strat 
base  far  basa-veatilated  foils.   (A>t 
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AD-402  012      Div.   9 
(riSTP/MC)  OTS  price  $9.10 

National  Magnet  Lab.,  Mass.  last,  of  Teck., 

Caabrldge. 

no    PHASE   FLOM    IN   CAPILLARY    TUBES. 

by    Mikio    Sao,    aad    Peter   Grlffitk.       Mar   63, 

77p.    incl.    illas.    20    refs.       (Tecbnical    rept .    no. 

8581-24)  ' 

(Contract  AF  19(604)7344) 

Unclassified  report 

D£SCRIPTORSi   'Pkase  stadies.  •Capillary  tabes. 
Fluid  floa.  Gas  floa,  Test  aetkods.  Test 
eqaipaent,  Flaid  aeekaaics,  Viscosity. 
Babbles. 

Tke  study  of  tao-pkase  floa  is  iaportant  in  keat 
traasfer  and  fluid  aechanics.   Tke  floa  of  tao 
pbases,  gas  and  liquid,  bas  been  studied  in 
korisontal  tubes  of  capillary  diaaeter.   Tke 
flita  kas  beea  priaarily  studied  in  tke  regiae 
akere  tke  gas  floas  as  loag  bubbles  separated 
froa  tke  aall  of  tke  tube  by  a  liquid  fila  and 
froa  eack  otker  by  slugs  of  liquid.   In  tkis 
regiae  tke  pressure  drop,  density  and,  to  a 
certain  extent,  tke  tkickness  of  tke  liquid  flla 
aroaad  a  babble  kave  beea  correlated.   Tke 
coadltions  under  akick  the  long  bubble  floa  can 
exist  and  uader  akich  the  correlations  are 
valid  kave  been  deterained.   Of  special  Interest 
is  tkat  the  correlations  should  be  valid  ia  a 
lero-gravlty  field.   (Aatkar) 


AO-402  188     Div.   9 
(TISTE/CAH)  OTS  price  $2.60 

Hagkes  Tool  Co.,  Culver  City.  Calif. 
INTRODUCTION  TO  THE  HUGHES  HYOROSTREAK  CONCEPT, 
by  R.  T.  DeVaalt.   10  Nov  59.  13p.  illas.  3  refs. 
(Rept.  ao.  3C-424) 

Uaclassified  report 

DESCRIPTORS!   •Groaad  effect  aachines.  Desiga, 
Hydrodyaaaic  coaf  Igarat loa.  Aerodynaalc  con- 
figuration, Aerodyaaaie  characteristics,  Drag, 
Plaid  aechaaies.  Theory,  Velocity,  Test 
aethods,  Hydrodyaaaics. 

Tke  basis  of  tke  Hughes  Hydrostreak  desiga  con- 
cept of  aater-aall  vehicles  is  discussed.   The 
fuadaaeatal  theory  is  gtvea,  coaparisoas  are  aade 
aitk  air-aall  vekicles.  aad  preliaiaary  test 
data  are  preseated.   A  typical  desiga  stady  is 
skoaa,  illustratiag  tke  advaatages  of  tke  Hydro- 
streak  coaaept  over  tke  air-aall  systea  aad  dea- 
OBStratiag  tke  klgk  over-aater  speeds  attaiaable 
aitk  aoderate  peaer  Inpats.   (Autkor) 


AD-402  416     Div.   9.  30 
(TISTP/PCR)  OTS  price  $2.60 

lastituta  of  Eagiaeeriag  Rasaarck,  U.  of  Calif., 
Berkeley. 

FLAT  PLATE  SKIN  FRICTION  IN  LOW  DENSITY  HYPER- 
SONIC FLOM  PRELIMINARY  RESULTS. 

Report  OB  Aerotkeraodyaaaic  lavastigatloa  ia  Higk 
Speed  Floa, 

by  E.  S.  Houllc.   Feb  63,  23p.  iael.  illas. 
table,  8  refs. 

(Coatract  AP  33(657)8607.  ProJ .  7064) 
(ARL  63-24)  Uaclassiflad  report 

DESCRIPTORS!   •Plat  plkte  aodels,  •Hypersoaic 
floa,  Tests,  Test  equipaeat,  Balaaces.  Cables. 
Prictioa. 

Expariaaatal  local  skia  frietloa  data  aara 
obtaiaed  for  tka  straag  iataractioa  ragiaa  of 


a  skarp-adged  adiabatic  flat  plate  aodal  avar 
tke  flea  paraaatar  raagas  5.5  <■  <  6.0, 

150  <  Ra  <  400,  9.8  <  X  <13.0.   Tkase  daltla 
tke  rasBlts  of  tka  flr^t  trials  af  a  coapjlax 
experiaaatal  apparatus,  yield  local  skia  frictloi 
coefficiaats  sigaif icaatly  beloa  tke  pra^ictieas 
of  stroag  iataractioa  tkaory.   (Autkor) 

AD-402  423     Div.   9.  25 
(TISTM/JEA)  OTS  price  $3.60 

Forelga  Teck.  Div..  Air  Force  Systeas  CaLlaad, 
■rigkt-Patterson  Air  Force  Base,  Okie.   H 
EXPERIMENTAL  STUDY  OF  THE  TURBULENT  BOUNDARY 
UYER  IN  GAS  MOTION  IN  AXISYHETRICAL  OlfPUSERS 
»TH  COOLED  HALLS,  1^ 

by  P.  N.  Roaaaaako  aad  A.  I.  Laoat'yav.   I 
25  Mar  63,  31p.  iael.  illas.  15  refs.   (Haas,  ao 
FTD-TT-63-74  froa  Rassiaa  Book.  Hoskovskj^o 
Isstitata  laxkaaarov.  Zkelesaoderoskayv  traasDort 
■0.  139.  pp.  134-158.  1961)  ^    "        ' 

Uaclassified  rapol 

DESCRIPTORS!   •Turbuleat  bouadary  layad 
•Diffusers.  'Gas  floa,  Nuaerical  aethojt'aad 
procedures,  Prassara,  DIstribatioa,  Valacity, 
Viscosity,  Coollag,  Coataiaars.  Heasuraaeat. 
Heat  traasfer,  Theraodyaaaics,  Experiaaatal 
data.  Gas  cyliadars,  Axially  syaaetrle  floa, 
Gases.  I 

This  rasaarck  is  coacaraad  aitk  tka  stadj |af 
tarbaleat  bouadary  layers  ia  keated  air  i|oa  ia 
diffasars  of  cirealar  cross-sactiea  aitk  toae 
angles  of  8  degrees  aad  4  aiaates  aad  12  ^vgrees. 
The  axisyaaetrlcal  diffuser  aakes  it  post tble 
to  elialaate  tke  effect  oa  cal^culatioas  <^  tke 
local  reslstaace  coefficient  aad  of  otkei  floa 
characteristics  of  a  three-diaeasioaal  gii  floa 
■hich  takes  place  ia  flat  diffusers.  Tke  ase  of 
experiaeatal  data  obtained  for  a  flat  diffuser 
kaapers  tke  calculatioa  of  tke  reslstaace  co- 
efficieat  aitk  respect  to  tke  iategral  relation 
of  aoaenta.  Ia  additioa.  tke  study  of  tke  asi- 
tyaaetrical  floa  aradieat  is  of  great  praqtical 
isterest.  (Autkor) 
AD-402  427     Div.   9 
(TISTA/GEC)  OTS  price  $1.60 

Forelga  Teck.  Div.,  Air  Force  Systeas  CoJ^aad, 
Mrigkt-Pattarsoa  Air  Force  Base,  Okie.    j 
REFLECTION  OF  SUDDEN  CHANGES  IN  DENSITY  F  ION  THE 
AXIS  OF  SYMETRY,  j 

by  D.  A.  Hel-aikov.   29  Mar  63,  Up.  iael.  illas. 
tables  (Traas.  ao.  FTD-TT-62-1 785  froa  Ruj^siaa 
Ptriodlcal,  Isvestiya.   Otdeleaiye  Tekhaijciheskikh 
Nauk.   Hakaaika  i  Maskinostroyeaiye,  No. 
pp.  24-30,  1962) 

Uaclassiflad  reper 

DESCRIPTORS!   •Axially  syaaetrle  flow.  Pres- 
sure, Coadensatioa.  Gas  floa,  Jet  aixia^  floa, 
Supersonic  floa. 


Tke  floa  of  a  saparsoaic  axially  syaaatri 
streaa  froa  a  aosxle,  aitk  pressare  ia  tk 
greater  or  less  tkaa  tke  pressure  ia  tke 
rouadiag  aadiaa,  is  acceapaaiad  by  the  fo 
of  Juaps  of  coadeasatioa  abicb  are  reflac 
froa  tke  axis  of  syaaatry.   Tka  axistlag 
•nabla  oaa  to  coaputa  tke  floa  ia  sack  st 
"itk  tka  exeeptioa  of  tke  area  of  tke  ref 
of  tke  Jaaps  la  coadeasatioa  froa  tke  axi 
problaa  is  stated  aitk  Its  solatioa  obtai 
the  floa  of  a  gas  ia  tke  regioa  of  tke  re 
of  an  iaeidaat  Jaap  ia  coadeasatioa  froa 
of  syaaatry  aad  tke  foraatioa  of  a  ceatra 
is  coadeasatioa  coavartiag  a.suparsoalc  f 
•  sabsoaic  oaa.   Tba  accepted  systea  of  f 
conflraed  by  experiaeat.   Tkere  is  skoaa 
possibility  of  reflectiag  an  incident  Ju 
coadeasatioa  froa  tka  axis  of  syaaatry  ai 
tke  foraatioa  of  a  sabsoaic  floa.   (Aatkar 
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FLUID  MECHANICS  -  Division  9 

AD-402  455  Div.      9 

(TISTM/CCH)    OTS   price  $2.60 

Foreign   Teck.    Div.,    Air  Force  Systeas  Coaaaad, 
Vrtgkt-Patterson    Air   Force  Base,    Okie. 
LAMINAR    BOUNDARY    LAYER   ON    A   POROUS   PLATE   WITH 
CHEMICAL    REACTIONS    AT    THE    SURFACE, 
by  V.    S.    Avdayevskly   and  Te.    T.    Obreskove. 

rTn"ii  ^^  JS":    *"*•    *^*"»-    3   ra'a.    (Trans,    no. 
FTD-TT-63-307   froa    Isvestiya    Akadeali    Nauk   SSSR 
Otdeleaiye  Tekkniekeskikk  Naak.    Hakkaalka    I 
Maskinostroyeniye.    No.    5, . pp.    3-12.    1962) 

Uaclassified   report 

DESCRIPTORS:      •Laalnar   boundary    layer,    •Metal 
plates.    Surfaces,    Cbealcal    reactions.    Porosity. 


AD-402   460  Div.      9.    25 

(TISTE/JHS)    OTS   price   $4.60 

Foreign   Tech.    Div.,    Air   Force   Systeas  Coaaaad, 
Nrlgkt-PattersoB   Air    Force   Base,    Okie 
JOURNAL   OF   ENGINEERING    (SELECTED   ARTICLES) 
29  Mar    63.    43p.    iael.    lUus.    tables.    43  refs. 
(Trans,    no.    FTD-TT-62-1 694   froa   lazkeaerayy 
Zkaraal,    2j1,    pp.    79-86,    163-170,    175-181,    1962) 

UBClasslfied   report 

DESCRIPTORS!      •Turbuleat    bouadary    layer, 
•loalzatioB,    •Recoabiaatloa   reactioas,    •Delta 
aiags,    •AerodyBaaic    characteristics.    Periodi- 
cals,   Pressure,    Supersonic    characteristics, 
Coatrol    surfaces.    Flaps,    Aileroas,    Porous  aa- 
tarials.    Air.  j|l 


AD-402   462  Div.      9 

(TISTP/RD)    OTS   price  $1.10   . 

Forelga   Tech.    Div.,    Air    Force   Systeas   Coaaaad,        i 
Mrlght-Patterson    Mr   Force   Base,    Ohio. 
SOLVING  THE    BOUNDARY   UYER    PROBLEM, 
by   V.    Ya.    Shkadov.      3   Apr    63.    7p.    6   refs.    (Trans, 
ao.    FTD-TT-63-283    froa   Isvestiya   Akadeali    Nauk 
SSSR.    Otdeleaiye   Tekhnlcheskikk   Nauk.    Mekkaaika 
i    Haskiaostroyeaiye.    No.    3,    pp.    173-175.    1962) 

UBClasslfied   report 

DESCRIPTORS!      •Boundary    layer,    •Laalaar 
bouadary    layer.    Partial    differeatial 
equatloas.    Hydrodynaaics.    Series,    Mathe- 
aaticle   aaalysis.    Fluid    floa. 


.AD-402   471  DiT.      9 

(TISTA/GEC)    OTS    price   $3.60 

Forelga   Tech.    Div..    Air   Force   Systeas  Coaaaad, 
Nrlght-PattersoB   Air    Force   Base,    Ohio 
NEWS   OF   THE    INSTITUTES   OF    HIGHER    LEARNING! 
AERONAUTICAL  ENGINEERING    (SELECTED   ARTICLES). 
19  Mar    63,    30p.    iael.    Illus.    table,    refs.    (Traas. 
BO.    FTD-TT-63-159   froa   Isvestiya    VUZov, 
Aviatsionnaya   Tekhaika,    No.    2,     pp.    102-112, 
159-167.    1962) 

Uaclassified   report 

DESCRIPTORS!      •Turbine   blades,    •Gas    flow. 
Aeronautics,    Universities,    Gas    ioBlzation, 
Dissociation,    FrIctioB,    Hatkeaatlcal    aaalysis, 
Ckeaical    equllibrlua,    Aerodynaalc    character- 
istier,    Supersoaie   characteristics,    Pipes. 

Coataatsi 

Investigation  of  the  Horklng  Cascades  of 
Turblaes  at  Supersoulc  Velocities 

Ab  Approxlaatioa  Method  for  Calculating^  Steady- 
State  UalforaGas  Flow  in  a  Tube  aith  Equilibriui 

DitsociatioB and  loaizatioa.  Tkiag  iato  Accoant 
Reslstaace 
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Division  10  -  FUELS  AND  CX5MBUSTK)N 
10.    FUELS  AND  COMBUSTION 


AD-401    131  Oi».       10.    22 

(TISTM/AH)    OTS   pric*    |9.60 

AtroBut roiic.    Newport    Bcack,    Calif. 

STUDY    OF   DETONATION    BEHAVIOR    OF   SOLID 

PIOTELLANTS. 

Fisal    teckaical    rapt., 

bjr  ■.    H.    Beyar.    D.    A.    Scharaarkora .    aad 

M.    Ujrakara.      30   Mar   63.    115p.    iael.    iUas. 

tables.    31   rafs.       (Pablieatioa   ao.    U-2059) 

(Caatract  N0«  62-0503-c) 

Uaclaififiad  report 

OESCBIPTORSt   "Solid  rocket  propellaatt. 
•Oatoaatiaai,  Partial  differeatial  eqaatioas. 
Iqaatiaai  of  state.  Propellaat  grains.  Heat 
of  reactiaa,  Ckeaieal  reactions.  Hlgk-explos ire 
aaaHaitfoB.  Models  (Sisialat  ioas)  .  Tkeory. 
■atkeaatlcal  aaaljrsla.  TNT. 

Tbis  prograa  oa  tke  detonation  bekavior  of 
prapallaats  is  directed  toward  tke  developaeat 
af  ■atkaaatieal  teekaiques  by  wkich  sack  be- 
kavior caa  be  dataraiaed  solely  froa  basic 
kydradyaaaic  priaciples  aad  properties  of  tba 
■aterlal.   Partiealar  iaterest  is  is  tke  pre- 
dictioa  af  (1)  iaitiation  bekavior.  aad  (2) 
eaergy  yield  aad  tke  stability  of  detoaatioa. 
as  a  fnactioa  af  type  of  iaitiation.  aaterial 
paraaeters  aad  geoaetry.   Tke  approack  wkick  kas 
beea  adopted  iavolves  representation  of  tke 
detoaatioa  preerss  ia  teras  of  a  set  of  basic 
equations  coaslstiag  of  tke  Navier-Stokes  conser- 
vatioa  eqaatioas.  tke  appropriate  equations  of 
state,  aad  tke  rate  eqaations  wkick  describe  the 
release  of  ckeaical  energy.   Tkis  systea  of 
eqaations  is  integrated  auaerical ly.  in  tiae  and 
space  asking  use  of  electroaic  coaputer  tecb- 
aiqaes  to  obtain  tke  kistory  of  any  defined 
initial  distarbaace.   Coaputation  of  suck 
kistories  for  various  configurations  and  initial 
coaditioas  will  define  detonation  behavior. 
(Aatkor) 


AD-401  219      Div.   10 
(TISTM/AR)  OTS  price  $3.60 

Stanford  Research  last..  Menlo  Park.  Calif. 

SOLID  PROPELLANT  MECHANICAL  PROPERTIES 

INVESTIGATIONS. 

Qaarterly  progress  rept.  no.  3.  1  Dee  62- 

28  Feb  63, 

by  Noraan  Flskaaa  aad  Jaaes  A.  Rinde.   25  Mar  63. 

26p.  inel.  iUas.  table   (Rept.  ao.  9) 

(Coatract  AF  04(611)8388) 

Daclassified  report 

DESCRIPTORS:   'Solid  rocket  propeliaats. 
Fallara  (Meckaalcs).  Stresses,  Deforaatlea, 
Dllatoaetars,  Sarfaca  properties.  Microstrac- 
tara,  Craap,  Mecbaalcal  properties. 
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AD-401  316 
(TISTH/SJR) 


aat  load  and  coastaat  strata  rate 
were  used  to  extead  tke  speciaeas  to 
lues  of  coastaat  strala,  it  was  fouad 
eat  voluae  ckaages  resulted,  tke 
ae  ckange  being  associated  witk  ex- 
er  coastaat  load.   Voluae  chaage 
s  duriag  constant  strain-rate  tests 
d  tkat  tke  voluae  change  at  large 
s  increased  with  the  strala  rate. 
at  tke  alniaua  value  of  Poissoa's 
rge  deforaatioas  decreased  as  tke 
iacreascd.   (Author) 

Dlv.   10 
OTS  price  $1.10 


at 


aad 


Aerospace  Inforaation  Dlv..  Washington.  D.  C. 
HYDROGENERATED  COAL  TAR  PRODUCTS  AS  POSSIBLE 
CONSTITUENTS  OF  T-5  FUEL. 

22  Mar  63,  ip.  incl.  table,  4  rafs.  (AID  rept. 
ao.  p-63-39) 

Uaclasslfied  report 

DESCRIPTORS:   •Petroleua  industry.  "Jet  eaglaa 
faels.  DlstiUatlOB.  Hydrogenerat  ion , 
Catalysts,  Oxides.  Aluainua  coapounds. 
Molybdenua  coapounds.  Sulfides.  Nickel 
coapounds,  Tungsten  coapounds.  Iron  coa- 
pounds. Processing,  Production. 


Scattered  evideace  can  be  found 
iaterest  in  tke  kydrogeneration 
a  possible  coastituent  of  T-5. 
Hlarly  true  af  Ckereakkovo  coal 
stated  in  tke  articles  discassed 
able  aaounts  of  coal  tar  are  ava 
processlag  ia  Eastera  Siberia  aa 
used  in  part  in  tke  production  o 
aotor  fuels  by  kydrogeneration. 
coataia  a  proposal  for  aore  effe 
geaeratioB  flowskeets  that  would 
tke  productioa  of  fuels  and  soae 
(seaiproducts)  ia  directed  proce 
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(Author) 


AD-i01  686     Div.   10 
(TISTP/FEM)  OTS  price  |2.60 

Naval  Ordnance  Lab..  Hhite  Oak.  Nd. 

CALIBRATION  FOR  THE  CAP  TEST  KITH  A  PENTOLITE 

DONOR. 

by  I.  Jaffa,  G.  Roberson.  and  J.  Toscano. 

29  Jan  63.  17p.  incl.  iUus.  tables.  7  refs. 

(Rept.  no,  NOLTR  63-19) 

Unclassified  report 

DESCRIPTORS:   •Propeliaats.  Tetryl.  Calibra- 
tion. Peatolite,  Explosive  aaterials.  Hazards, 
Pressure,  Explosions,  Attenuation.  Shock 
waves.  Velocity,  Differential  equations. 
Sensitivity. 

A  second  calibration  of  the  gap  test  was  aade  witk 
a  peatolite  donor  replacing  the  tetryl  donor  of 
tke  standardised  test.'  The  calibration  consisted 
of  aeasuring  the  attenuation  of  the  shock 
velocity  in  a  Plexiglas  rod.  and  calculating  the 
corresponding  shock  pressure  as  a  function  of 
gap  distance.   (Author) 

AD- 401  768      Dlv.   10 
(TISTM/SJI)  OTS  price  |1.10 

Aerospace  iBforaation  Div..  MashingtoB.  D.  C. 

PROPERTIES  OF  HORIZON  IV  ANASTASIYEVSKAYA  CRUDE. 

A  POSSIBLE  SOURCE  OF  T-5  FUEL.  STUDY  AND  COMMENT. 

Mork  assigaaent  no.  28. 

by  V.  T.  Sklyar.  G.  V.  Sabirova  aad  others. 

28  Mar  63,  2p.   (AID  rapt.  no.  P-63-44) 

Unclassified  report 

DESCRIPTORS:   "Petroleua  industry.  Jet  engine 
fuels.  Refrigerants,  Processlag. 
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A0-401  797     Div.   10 
(TISTM/EJH)  OTS  price  »2.60 

Bell  Aerosysteas  Co..  Buffalo,  N.  Y. 
THIXOTROPIC  PROPELLANTS  AND  UNIT  OPER^t 
by  L.  D.  Nasiak.  Thoaas  M.  Mysakiewic 
Mathew  Sobieaiak.  Apr  63.  15p.  iacl.  i 
table  (Rept.  ao.  BLR  62-24  (C).  Rev 
(Coatract  AF  33(657)8555) 

Uaclasslfied  rd^ert 

DESCRIPTORS:   •Thlxotropic  rocket  pi^pellaats 
•Liquid  racket  propeliaats.  •Manaf at lur lag 
aetkods.  •Organic  coapounds.  Gels,  /^'itives 
Particle  s i se .  Carbon  black,  Silicoi  coa- 
pounds. Dioxides.  Coapa t ibi I i t y .  Nitiogea  coa- 
pounds. Tetroxides.  Viscosity.  Rack 
propel laats. 
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(Autker) 
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AD-401  798     Div.   10 
(TISTM/AH)  OTS  price  $2.60 

Bell  Aeresysteas  Ca..  Baffalo.  N.  Y. 
ANALYTICAL  CHEMISTRY. 

by  Peter  Yia.  Hilliaa  L.  Clark,  aad  Ja 
Tyaaa.  Apr  63.  15p.  iacl.  illus.  table 
(Rept.  ao.  BLI  62-20  (C).  Rev.  A) 
(Coatract  AF  33(657)8555) 

Uaelassifiad  re 


tprt 

DESCRIPTORS!      •Rocket    propeliaats.    lilfrared 
spectroscopy.    Ck roaat ograpkic    aaalys    i.    Nitra- 
gen    coapounds.    Oxides.    Dacroa.    Salid    racket 
propeliaats,    Coapat ibi 1 i ty .    Halocarb|^   plastics. 
Laboratory   equipaeat,    lastraaeat at ia 
Staadards.    Ckeaical    aaalysis. 


Researck  and  develepaent  were  directed 
the  developaeat  and  i aproveaeni  of  sta 
standard  procedures  for  the  analyses  o 
propeliaats.  lastruaentat ion  teckaiqa 
stressed  as  a  aeans  of  obtaining  fast, 
and    reliable    analyses.       (Author/ 
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GUIDED  MISSILES  -  Division  12 

Origiaal  coatains  color  plates;   all  DDC  repro- 
ductions will  be  in  black  and  white.   Orioinal 
■ay  be  seen  In  DDC  Hq. 
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11.    GROUND  TRANSPORTATION 
EQUIPMENT 

AD-402  257      Div.   11,  30 
(TISTE/JMS)  OTS  price  $8.10 

Aray  Engineer  Waterways  Experiaent  StatiloB, 

Vicksburg.  Miss. 

PROJECT  OTTER  (OVERLAND  TRAIN  TERRAIN  ^HALUATION 

RESEARCH). 

Pretest  report. 

by  Jokn  H.  Shaaburger  and  Charles  R.  Ko 

1v.  incl.  illus.  tables  (Technical  rept 

3-588;  rept.  no.  l)     Unclassified  re 


P< 


]  b.  Dec  61. 
no. 
rt 


DESCRIPTORS:   •Cargo  vehicles.  •Aaphibious 
vehicles.  •Tracked  vehicles.  Infrared  laages, 
Radar.  Mapping.  Maps.  Geography.  Aerial  photog- 
rapky.  Deserts.  Terrain.  Desert  tests. 


Perforaance  in  desert  areas  of  th 
Traia,  a  logistical  cargo  carrier 
ed  ia  1962  at  tke  Yuaa  Test  Stati 
Aray  Transportation  Researck  Coaa 
realistically  evalaate  test  resul 
to  know  tke  representativeness  of 
over  wkich  tke  Overland  Traia  Is 
with  world  desert  terrain  cenditi 
concerned  with  terrain  analysis  a 
kave  been  condacted  at  WES  for  se 
a  classification  system,  based  an 
slope  occurrence,  slope,  relief, 
consistency,  rock  type,  and  veget 
tecknique  for  aapping  terrain  fac 
developed.   Many  world  deserts,  i 
ert  at  Yuaa.  have  been  aapped.   F 
courses  were  tentatively  selected 
Station  after  a  coaprekensi ve  off 
terrain  factor  aaps  of  tke  area. 
Investigation  was  conducted  of  th 
at  Yuaa  which  included:   (a)  surv 
liaitiag  test  courses,  (b)  gather 
tor  data,  and  (c)  obtaining  aerla 
rain  types  classified  along  nine 
courses  are  coapared  ko  terraia  o 
(Author) 
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AD-402  302      Div.   11 
(TISTW/JEA)  OTS  price  $4.60 

Aray  Transportation  Board,  Fort  Eustis.  Va. 

TIRES.  OVERSIZE.  SPECIAL  AND  DESERT.   PHASE  III: 

SUBARCTIC  EVALUATION. 

Evalaktioa  rept. 

Mar  63,  41p.  incl.  illus.  tables   (Rept.  no. 

TCB-61-123-EV,  phase  3) 

(Proj.  7D-3118-01) 

Unclassified  report 

DESCRIPTORS:   "Tires.  "Cargo  vehicles.  Trans- 
portatioB.  Photographs,  Polar  regions.  Ve- 
hicles, Vehicle  wheels.  Mobile.  Maneuverability. 

Tke  subarctic  evaluatioa  of  tkree  types  of  tires 
aader  subarctic  coaditioas:   standard  ailltary 
(nen-directianal  cross-country  NDCC  and  non- 
directional  aud  and  snow  NDMS  tires,  Firestone 
Duplex  tires,  and  Goodyear  terra-tires  are 
presented.   Seven  different  vehicle-tire  com- 
binations, ailitary  and  coamercial.  were  evalu- 
ated or  observed.  Additional  evaluations  witk  other 
classes  of  vehicles  are  recommended.  (Author) 


12.    GUIDED  MISSILES 


AD-401  189     Div.   U,  i^,    k7 , 
(TISTM/PCR)  OTS  price  $3.60 


10 


Stanford  Research  Inst.,  Menlo  Park,  Calif 
VISCOELASTIC  PROPERTIES  OF  SOLID  PROPELLANTS 
AND  PROPELLANT  BINDERS. 

Quarterly  technical  summary  rept.  no.  6,  1  Oet- 
31  Dec  62, 


48 


Division  12  -  GUIDED  MISSILES 


,  aid  Jaaes  I. 
niiii.  7  refi. 


by  Tkor  L.  Saitk,  Leoa  E.  Hla 
Saitfe.  31  Jaa  63.  26p.  ltd. 
(Coatract  N0«  6l-1057-d) 

Uaclacslfied  report 

OKSCIIPTOISt   "Salid  rocket  propellaats. 
'Biaderi.  Skear  ttreisei,  Itocyaaate  plaitici, 
Taatile  properties.  Teaperatare,  Matkeaatical 
•aalysit,  Eqaatloai.  Calibratloa,  Prestare. 
TIae,  Coapreaiivo  propertiei.  Vi tceelait Icity. 

A  diicaisioa  of  tke  basic  traasdacer  eqaatioas 
for  tke  dyaaaic  skear  tester  aad  progress  beiag 
■ado  ia  iaprorlBf  certaia  electroaic  aad 
aeckasieal  caapoaeats  af  tke  apparatas  Is 
preseated.   A  qaaatitatlve  diseassioa  is  givea 
af  a  dyaaaie  apparatas  for  stadyiag  balk  coapress- 
Ikility  aad  of  progress  beiag  aade  la  deter- 
aiaiag  tke  teaperatare  depeadeaee  of  tke 
static  balk  aodalas  of  tke  polyaretkaae  propel- 
laat  A£BA-10.   Teasile  data  oa  AEBA-10  kave 
beea  represeated  by  aa  aaalytical  eqaatioa  froa 
•kick  tke  coaplex  skear  aodalas  «as  coapated  by 
Bse  of  approxlaate  latorcoaversioa  aetkods. 
(Aatker) 


Aa-401  199     Oi».   12.  15     / 
(TISTF/TL)  OTS  price  $2.60 

Aerospace  Corp..  Los  Aageles,  Calif. 

MIIVATION  or  APPIOXIIATING  POLTNOBIALS  fOt 

PUNCTION  1-IV. 

by  S,  Herbert  Lewis.   21  Jaa  63.  25p.  iael.  illas 

tables.  2  refs.   (lept.  ao.  TDg-169(3305)TN-2) 

(Coatract  AP  0i(695)l69) 

(SSO-TDI-63-15)        Uaclasslfled  report 

OeSCIIPTOISi   •Polyaoaials,  •Faactioas. 
•Caided  aissiles.  •Coapaters.  •Siaalatiea. 
•Taylor's  series,  •Caldaace,  Series.  Nuaerieal 
aaalysis.  Oiffereatial  eqaatioas.  Eqaatioas. 
Tables. 


AO-i01  239     Di».   12.  27 
(TISTP/PCR)  OTS  price  |1.60 

taoketdyae,  Caaoga  Park.  Calif. 

ATLAS  EN6INE  SYSTEM  COUNTDOVN  RELIABILITY  REPORT 
10  Apr  63.  20p.   (Rept.  ao.  RDR  31 81-1 5D) 
(Coatract  AF  Oi(69A}328) 

Uaclaasifiod  report 

OISCilPTOISt   aRockot  aotors  (Liqaid  propel- 
laat).  Strategic  aeapoas.  Rocket  aotor  clas- 
tors.  Booster  rockets.  Tests,  Reliability, 
Prapalsioa.  Calded  aissiles  (Sarface-to- 
sarfaeo). 

Ibis  report  coataias  data  applicable  to  tke  Atlas 
Baglao  Systea  Coaatdowa  Reliability  ia  accordaace 

■Itk  coatractaal  roqalreaoat.   Two  listiags, 
booster  aad  sastaiaer  eagiaes.  arraagod  la 
ekroaologlcal  order,  detail  all  coaatdoHa  tests 
perforaed  darlag  tke  stated  period.   Tke  tests 
kave  ovalaatioas  of  Exclasioa.  Success  or  Fail- 
are  aad  laclade  doscriptlTO  statoaeats  of  test 
resalts  wkoto  pertlaeat.   Aa  explaaatloa  of  tke 
koadlags,  codes  aad  abbroviatloas  are  lacladed 
for  elarificatioa  of  toraiaology.  .  (Aatbor) 


AD-401  408      DIt.   12,  25 
(TlSTA/LSK)  OTS  price  |1,10 

Systea  DoTOlopaeat  Corp.,  Saata  loaica,  Calif 

RELEASE  OF  ISAP  SIMULATION  SUBSYSTEB  MILESTONE 

8. 

by  R.  E.  Basek.   18  Bar  63.  3p.  (Repi.  ao.  TB- 

(L)-734/038/00)  '^ 

(Coatract  AF  19(628)16X8) 

Uaclasslfiod  report 

DESCRIPTORS!   •Satellites  (Artificial). 
•Prograaalag  (Coaputers).  Guided  aissllo 
tracklag  systeas,  Orbital  trajectories. 
Data  processiag  systeas,  Siaalatioa.  Radar 
tracklag,  Fligkt  siaalators. 

Coateats: 

Siaulated  Data  Goaoratioa  (SIPSA)-1604 
latorface  Siaalatioa  (SIHSTN)-160-A 
Data  Rodaetioa  Area  (DR0PSA)-1604 


AD-^OI  i09     Di».   12.  30 
(TISTE/OHD)  OTS  price  $1.60 

Systea  OOTelopaeat  Corp..  Saata  Hoaica.  Calif, 
INDIAN  OCEAN  STATION  BUFFER.   MILESTONE  3. 
by  D.  A.  Bigger.   7  Mar  63,  9p.  iael.  illas. 

(Rept.  BO.  TM(L)-1079) 
(Coatract  AF  19(628)1648) 

Uaclassifiad  report 

DESCRIPTORS:   •Prograaalag  (Coapaters),  •Satel- 
lite aetaorks.  •Data  processiag  systeas.  Space 
fligkt.  Teletype  systeas,  Puacked  tape. 
Tracklag.  Coatrol  systeas.  Teloaetering  data. 

Tke  report  describes  prograa  reqaireaoBts  for  the 
ladiaa  Oceaa  Statioa  Buffer,  a  UO-A  prograa  sys- 
tea desigaed  for  use  at  tke  Satellite  CoBtrol 
Facility.   Gives  a  geaoral  doscriptioa  of  the 
prograas,  tkoir  latorfacos,  and  schedulino. 
(Author) 


AD-i01  411      Dl».   12,  30 
(TISTP/TL)  OTS  price  |1.10 

Systea  DovolopaoBt  Corp..  Saata  Moaica,  Calif, 
SCF  COMPUTER  PROGRAM  SYSTEMS  MANUAL  GENERAL 
PURPOSE  SATELLITE  PROGRAMS  ENTER  RUN  IDENTIFICA- 
TION ON  RESET  TAPE  (RUNNUM). 

by  H,  M.  Hoagktoa.   22  Jaa  63,  2p.  (Rept.  no. 
TM-(L)-72l/016/00) 
(Coatract  AF  19(628)1648) 

Uaclassifiad  report 

DESCRIPTORSi   •Prograswiag  (Coaputers),  •Satel- 
lites (Artificial),  Magaotic  tape.  Quality 
coatrol.  Reliability,  Ideatif icatloa. 

RUNNUM  places  aa  alpka-auaeric  rua  idont if icatloa 
of  up  to  8  ckaracters  froa  a  fuuctioa  card  or 
calliag  sequeace  iato  the  Reference  Pool  and 
oato  the  Reset  Tape  for  a  specified  vokiele. 

(Autkor) 

AD-401  413     Div.   12 
(TISTM/JEA)  OTS  price  $3.60 

Boeing  Co..  Seattle,  Wash. 

GROUND  TEST  MISSILE  REQUIREMENTS. 

by  R.  S.  CuBBingkaa.   1963,  37p.  iael.  illas. 

tables  (Rept.  ao.  D2-30118) 

(Coatract  AF  04(694)266) 

iraelassified  report 

DESCRIPTORS:   •Galded  aissiles  (Surface-to- 
surface).  •Ckeekout  oquipaeat.  Tests, 
Oporatioa.  lastruaeatat ioa,  Sckeduling. 
Coaf iguratioa. 


Tke  parpose  of 
groaad  test  al 
tke  ■S-133B  Pr 
GTM  qaaatities 
sekedales.  aad 
■issllos  suppe 
operatloas  at 
Vaadoaberg  Air 
aad  Seattlo  or 
pert  tke  test 
■itk  a  aialaaa 
Tke  tost  progr 
teras  slaeo  it 
pleas  aad  tke 
eatloas  for  sa 
specific  iafor 
derived  froa  a 
sad  prograa  sc 
In  tke  evoat  t 
tioaal  bases  a 
at  a  subseqaea 


a  is  to 


tkls  preseatatio 
sslle  reqairoaeat 
ograa.  Tkeso  req 
,  coaf iguratioas. 

lastraaeatatioa. 
rt  test,  asseably 
tke  Atlaatle  Miss 

Force  Beso  (TAFB 
0  glvea.  It  is  d 
objectives  at  AMR 

aaaber  of  groaad 
aas  ore  described 

is  tke  purpose  o 
detailed  test  req 
ek  aajor  prograa 
aatioa.   Tke  GTM 
a  aaalysis  of  tke 
koduliag  acceapli 
kat  GTM  requiroaents  for 
re  fiaallsed.  tkeso  aiU 
t  revlsloa.   (Autkor) 


GUIDED  MISSILES  -  Division  12 


'state  tke     AD-401  443     Div.   12,  30,  18 


■  IS  10  state  tke  AD-401  443  Div.  12,  30 
s  for  support  of  (TISTA/VGM)  OTS  price  $3.60 
alreaealt,s  laclade 


atilix|atloa. 
Groua^  test 
aad  ckMkoat 
He  Raa^  (AMR)  . 
).  USAF  Pleat  77. 
eslrabl*  to  sup- 
VAFB  aad  Seattle 
test  ataslles. 
oaly  1«  geaoral 
f  tke  teat  prograa 
ulreaeaik  specifl- 
to  provide  suck 
quantities  wore 

test  planning 
■ked  to  date. 
epera- 
•e  added 


AD-401  441      Div.   12,  30,  18 
(TISTA/VGM)  OTS  price  $1.60 

Systea  Developaeat  Corp.,  Santa  Moaica 
CHANGES  TO  FUNCTION  TIME  FOR  PROGRAM  1^^ 

tl  h.°;   '^•"V-  *  ""  ^3,  9p.  (Tecknic 

TM-1067/000/00) 

(Coatract  AF  19(628)1648) 

Uaclassifiad  roriirt 


DESCRIPTORS:   •Orbitol  trejector les , 
Data  processing  systqas,  Puncked  taps 
Prograaalag  (Coaputers). 


Calif, 
aeao. 


tracklag. 


The  routlBos  usiag  tke  Tlaer  inforaatiaj*  kave 
been  Halted  in  lengtk  to  1500  Coaaand  events. 
Furtker  requireaeats  iadicate  tkat  tke  quaber 


i|s  no 

i4te  upper 


of  events  aay  extend  to  6C00  aad  tkere 
iadicatioa  tkat  tkls  auaber  is  aa  absoU..  . 
Halt.   Tke  prograas  were  not  able  to  kkndle 

if-"""'  •»•■»•  ""d  coasequeatly  kave  beea 
?«  i   ^\  ^\^'   ***  *"t*"tioa  of  tkls  Uocuaeat 
to  describe  tke  aetkod  by  akiek  tkese  pk<ograas 
kave  beea  aodified  aitkout  JeopardisiagI  tkeir 
operatloaal  features.   Ia  tke  past  tkisiproblea 
ass  resolved  by  increasiag  tke  buffer  lioagtbs 
la  the  coaputer  prograas  for  tke  increaa«d 
auaber  of  coaaaad  eveats. .   Tkls  aetkod  «f 
■odIficatioB  is  ao  loager  feasible.   Tke  data 
package  preparatioB  prograa  (•SPDPT)  has  been 
tkaaged  to  give  tke  tiaer  coaaaads  a  ae 
oa  tke  data  package  tape.   Ratker  tkaa 
150C  BCD  coaaaads  followed  by  1500  BCD 


t»"as.  tkere  are  Jast  1500  card  iaage  rk 
Each  record  has  a  coaaand  aad  its  assoc i 

o«  or  off  tiae.   (Author) 

AD-401  442      Div.   12,  30,  18 
(TISTA/VGM)  OTS  price  $1.10 


s  oeen 
tk   foraat 
faviag 
deciaal 


Systea  Developaeat  Corp.,  Saata  Moaica. 
MODIFICATION  OF  SVPAS  AND  SNPAS  FQR 
DATA, 

by  P.  Cooley  aad  D.  Harris.   20  Mar  63, 
(Technical  aeao.  bo.  TM- (L)-1 1 19/000/00) 
(Coatract  AF  19(628)1648) 

Uaclassified  repo 

DESCRIPTORSi   •Coapaters,  •Orbital  tra 
Data  processiag  systeas.  Puaehed  tape, 
stations.  Tracking,  Input-output  devl 
graaaiag  (Coapaters). 


SPACfTRACK 


IBords. 
ited 


Calif. 

IT« 


J|ectories, 
Radar 

s,  Pro- 


ce 


The  Vaadeaburg  Tracklag  Statioa  aad  tke 
BostOB  Tracklag  Statioa  aow  use  as  iaput 
Local  Tracklag  paper  tape  output  by  SPAC 
lieu  of  a  bleary  traBsfer  tape  froa  tke 
prograa.   Tke  parpose  of  tkls  is  to  test  .-w 
tkasis  tkat  SPADATS  Look  Aagle  data  caa  ^   ased 

or.!"???'*  !.''•"  '*,"  »'«cklag  station  rtor  Pro- 
graa 417  vekicles.   (Aatkor)  f 


tke 
CETRACE  in 
MR^PaSS 
^ke 


Systea  Developaeat  Corp.,  Saata  Moaica,  Calif. 
GENERAL  PURPOSE  SATELLITE  COMPUTER  PROGRAM  DE- 
SCRIPTIONS MILESTONE  11.   5-LEVEL  PAPER  TAPE 
DATA  READ  (PT) , 

by  C.  J.  Zubris.   21  Feb  63.  3Ap.  iael.  illas. 
(Teckaical  aeao.  ao.  TM-7U/031/00) 
(Coatract  AF  19(628)1648) 

Uaclassified  report 

DESCRIPTORSi   •Satellite  aetworks,  •Prograaalag 
(Coaputers),  •Orbital  trajectories.  Data  stor- 
age systeas.  Data  processiag  systeas.  Punched 
tape,  lapat-oapat  devices. 

Tke  5-level  paper  tape  data  read  (PT)  will  read 
and  store  dote  froa  six  differeat  types  of  5- 
level  paper  tape.   A  BCD  list  tape  of  dote  is 
optloaal.   (Aatkor) 


AD-401  464     Div.   12 
(TISTP/PCR)  OTS  price  $4.60 

Boeiag  Co.,  Seettle,  Mask. 

BSD  EXHIBIT  62-71  OPERATIONAL  FACILITIES  RE- 
QUIREMENTS FOR  MINUTEMAN  MS-133B. 
Rev.  27  Mar  63,  48p.  iael.  illas.  tables. 

Uaclassified  report 

DESCRIPTORS:   •Laaackiag  sites.  Strategic 
weapoas.  Docaaeatat ioa,  Groaad  sapport  eqaip- 
aeat.  Site  selectioa,  Laaackiag,  Survival, 
Vulaerability,  Maiatenance,  Coaaunicat ion 
systeas.  Power  supplies.  Shielding.  Guided 
aissllo  lauackers.  Hardening,  Guided  aissiles 
(Surface-to-surface). 


Operat 
are  es 
ities 
(1)  la 
facili 
base  ( 
servic 
the  us 
aiaist 
suaed 
adaiai 
avalla 


loaal  feci 
tablished. 
coaprisiag 
unck  contr 

ty  (LF),  ( 

SMSB).  ead 
es.  Tkese 
e  of  an  ex 
ration  aad 
tkat  Indus 
strative  a 
ble  on  tke 


lities  requireaeats  for  MS-133B 
Requiroaents  for  MS-133B  facil- 
aa  operatloaal  wing  laclade: 
01  facility  (LCF),  (2)  launch 
3)  strategic  aissllo  support 
(4)  coaaectiag  roads  aad  utility 
requireaeats  are  predicted  upoa 
istiag  Air  Force  base  for  ad- 
logistical  sapport.   It  is  as- 
trial  facilities  aad  quarters  for 
nd  support  persoaael  will  be 
existing  base.   (Author) 


47 


AD-401  690     Div.   12.  30,  4,  10 
(TISIM/PCR)  OTS  price  $7.60 

Aerojet-Geaeral  Corp.,  Azusa,  Calif. 

PROTOTYPE  PROPELLANT-TESTING  SYSTEM.  PHASE  III  - 

DESIGN  AND  CONSTRUCTION  OF  CONTAMINANT-INTRODUC- 

Flaal  rept.,  13  Jaly  62-31  Jaa  63. 
by  R.  C.  Adrian,  H.  C.  Edgiagtoa.  and 
F.E.Miller.   Apr  63,  1v.  incl.  illus.  tables. 
3  refs.  (Rept.  ao.  2486) 
(Contract  AF  04(611)8196) 
RTD-TDR-63-1024)       Uaclassified  report 

DESCRIPTORS:   •Liquid  rocket  propellaats. 
Solids,  Liquids,  Gases,  Vapors.  Cryogenics. 
lastruaeatatloB,  Tests,  Test  equipaent.  Call- 
bratioB,  Pkotograpks,  Pictures,  Constructioa. 
CoBtaaiaatioa. 

A  prototype  coataaiaaBt-iotroduction  systea  was 
desigaed. aad  fabricated  for  tke  additloa  of  solid, 
liquid,  aad  gaseous  coataaiaaats  to  storable  or 
cryogeaic  propellaats  aaiBtaiaed  uader  diverse 
coadltions.   Five  separate  units  for  the  addi- 
tion of  solids,  liquids,  gases,  cryogeaic  liquids, 
aad  vaporized  liquids  were  coastructed  aad  tested' 
to  deaoastrate  tkeir  capabilities  for  addiag 
saall  aaouBts  of  iaparities  ia  tke  raage  froa  10 
to  5000  ppa  at  accuracies  of  6  to  20%.   (Autkor) 


Division  12  -  GUIDED  MISSILES 

AD-401  727     DiT.   12 
(TISTA/VGI)  OTS  prie*  $1.10 

Ftrkign  Teck.  OIt.,  Air  Force  Sytteas  Coaaand, 

Nrlght-Pattertoa  Air  Force  Base,  Oklo. 

MAIN  COALS  OF  THE  HISTORICAL  FLIGHT, 

by  B.  SeaeaoT.   8  Mar  63,  5p.  (Traas.  ao.  FTD- 

TT-^3-2^  froa  lassiaa  Periodical,  Sovetskaya 

loaiiya.  No.  192  (187?).  2p.  15  Aag  62) 

Uaclattified  report 

OKSCRIPTORS:   "Space  fligkt,  "Space  capsales, 
Coatrol  systeat.  Orbital  trajectories.  Attitude 
eoatrol  syateaa. 


AO-AOI  738     Di».   12 
(TISTP/FR)  OTS  price  lU.OO 

Foreiga  Teck  Olr.,  Air  Force  Systeas  Coaaaad, 
Mrigkt-Pattersoa  Air  Force  Base,  Oklo. 
DYNAMIC  AND  FLUCTUATION  ERRORS  IN  GUIDED 
VKHICLBS  (Olaaaickeskiye  T  Flyuktaatsioaayye 
Osklbki  Upravlyayeaykk  Ob"YektOT), 
by  A.  N.  Skekakla.   26  Mar  63.  201p.  iacl.  iUas. 
tables,  13  refs.  (Traas.  ao.  FTD-TT-62-1087  froa 
Ixdatel'stTo  "SoTOtskeyo  Radio",  fp.    1-2U, 
1961  -  Hoikva) 

Uaelassifled  report 

OESCRIPTORSi   •Gaidod  alsalles,  •Gaidaace, 
Coatrol  systeas,  Circaits,  Feedback,  Noise 
(Radio),  Errors,  Llaoar  systeas,  latogral 
traatforas,  Differoatial  eqaatloas. 


tkod  for  solatloB  of  liaoar  differ- 

ioas 

etkod  of  aaalyiiag  processes  la 

as 

feedback 

silo  as  a  loop  wltb  feedback 

1  fuaetloas  aad  dyaaaic  errork  for 

rol  aetkods 

discoatiaaoBS  iaforaatioa 

isc  aad  its  effect  apoa  errors  ia 

coordlaates  of  aa  object 

rors  ia  boariag  detoraiaiaatioa 

iso  errors  ia  raafiag 

s  of  coordlaates,  Tolocitlos,  aad 

s 

sigaal    flactaatioas 

trol-loop   baadwidtb 


AD-^01    883  Div.      12.    27 

(TISTA/FRL)    OTS   price  $2.60 

■oekotdyae,   Caaoga   Park.   Calif. 

ATUS. 

Coapoaoat  roliabllity  aoatkly  ropt.  for  Mar  63, 

by  M.  L.  Stewart.   12  Apr  63.  26p.  iacl.  tables. 

(Ropt.  ao.  ROR  3181-^00) 

(Coatract  AF  0^(69A)328) 

Uaelassifled  report 

DISCRIPTORSi   eGHldod  aissiles  (Sarface-to- 
•arfaea),  "Rocket  aotors  (Liquid  propellaat). 
Teats,  Tar.biaes,  Puaps,  Coabustioa  chaabers, 
Faol  iajoctors,  Gas  goaerator  systeas,  Teraier 
roekot  aotors,  Valves,  Hydraulic  systeas, 
Coatrol  systeas,  Paouaatic  systeas,  Exkaust 
pipes.  Electrical  oqalpaeat,  Failure  (Mockaa- 
Ica),  Data,  Moliability. 

Coapoaoat  reliability  iaforaatioa  oa  tbo  ■A-3 
propulsioa  systea  collected  durlag  all  stages 
of  aaaaf aetariag,  assoably,  aad  testiag  is  pro- 
seated.   All  failares  occurriag  oa  kardNare  of 
prodactioa  eagiao  systeas  are  coasidered  aad 
are  reported.   Ruaaiag  tiae  for  five  priaary 
eoapoaeats  are  preseatod  iacludiag  a  auabor  of 


Coateatsi 

Operatioaal  ao 

eatial  equat 

Tko  spectral  a 

liaoar  systo 

Circuits  Mitk 

Tko  gelded  ais 

For  a  0^     ^» 

varlou*  kuat 

Errors  dao  to 

Flactuatiea  ao 

dotoralaiag 

Flactuatiea  or 

Fluctuatloa-ao 

Probable  valao 

aecoloratioa 

Errors  due  to 

Eqaivaleat  coa 

exposures  for  tko  reaalaiag  13  priaary  eoapo- 
aeats, a  auabor  of  critical  aad  aoa-critical 
failares,  aad  a  auabor  of  dlffereat  uaits  ia  use 
durlag  eack  reportiag  period.   The  failure  list- 
lag  ideatifies  tko  failed  coaponent  aad  the 
fallare  report  auabor.   (Autkor) 

AO-^01  885     D*iv.   12,  29 
(TISTP/PCR)  OTS  price  $9.60 

Rocketdyao,  Caaoga  Park,  Calif. 

EVALUATION  OF  HAZARDS  AND  PRELIHINARY  DESIGN  OF 

PROTECTIVE  EQUIPMENT  FOR  HANDLING  ATLAS  IGNITION 

DEVICES, 

by  T.  R.  Spriag  aad  R.  B.  Gordoa.   11  Apr  63. 

105p.  iacl.  iUus.  tables,  4  refs.   (Ropt.  ao. 

R-5064) 

(Coatract  AF  0^(69^)323) 

Uaelassifled  roport 

DESCRIPTORSs   "Rocket  Igaiters,  "Guided  aissllo 
persoBBOl,  "Protective  clothiag.  Guided  aissiles 
(Surface-to-surface).  Strategic  Hoapoas,  Rocket 
aotors  (Liquid  propellaat),  Desiga,  Tests.  Fire 
protective  clothieg.  Gloves,  Protective  cover- 
iags.  Hyporgolic  rocket  propellaats.  Solid 
rocket  propellaats.  Silos,  Helaets,  Textiles, 
Haadliag,  Safety  devices.  Haiards. 


AD-401  901      Dlv.   12 
(TISTP/PCR)  OTS  price  $1.10 

Harry  Dtaaond  Labs.,  Nashington,  D.  C. 
EFFECTIVENESS  STUDIES  OF  MISSILE  SYSTEMS  AGAINST 
GROUND  TARGET. 

by  Dob  Mittleaaa.   25  Jaae  58.  6p.  (Rept.  no. 
TM  01.  21 -58-1  (Part  II, a.) 

Unclassified  report 

DESCRIPTORS!   "Guided  aissiles  (Surface-to- 
surface).  Matkeaatical  analysis.  Targets, 
Daaage.  Probability,  Equations,  Integral 
equatioas,  lategral  transforas.  Guided 
aissiles.  Guided  aissile  aarheads. 
Effect Iveaesa. 

The  effectiveness  of  a  warhead  having  a  spherical 
daaage  pattern  is  evaluated  against  a  point 
target  on  the  ground.   Many  of  the  foraulae 
previously  obtained  siaplify  to  such  extent  that 
a  aeparato  treataent  seeas  Justified.   (Author) 

AD-401  926     Div.   12,  26 
(TISTP/PCR)  OTS  price  $7.60 

Lockheed  Aircraft  Corp.,  Suaayvale,  Calif. 

GEMINI  PROGRAM  PLAN. 

1  Apr  63.  1T.  iacl.  iUus.  (Rept.  bo.  LMSC- 

A306O70) 

(Coatract  AF  0i(695)129) 

Uaelassifled  report 

DESCRIPTORSt   "Manaed  spacecraft,  "Readezvous 
spacecraft.  Spacecraft  dockiag.  Tests,  Grouad 
support  equipaeat,  ScioBtific  orgaai xat ioas , 
Military  orgaaixatioas .  EnglBeeriag.  la- 
dustrial  pleats.  Costs.  Desiga,  Booster 
rockets,  Huaaa  OBgiBeorlag,  Reliability. 
Quality  coatrol.  Lauackiag  sites,  Scheduiiag, 
Researck  prograa  adaiaistrat ion,  Productioa. 

Tke  Geaiai  Prograa  has  beea  established  by  the 
Natioaal  Aeroaautics  aad  Space  Adaiai strat ioa 
(NASA)  for  the  parpose  of  lavestigat lag,  testiag, 
aad  eveluatiag  techaiques  for  the  readezvous, 
docking,  and  Joiat  aaBOuveriag  of  vehicles  in 
space.   Each  deaopstratioa  will  involve  the 
lauBchiag.  operatioa.  aad  orbital  readezvous 
of  BB  unaaaaed  Ageaa  Target  Vehicle  aad  a  two- 
aaa.  aanned.  Geaiai  Spacecraft.   The  Ageaa 
Target  Vehicle  aad  the  Spacecraft  will  be 
lauacbod  froa  Cape  Caaavoral,  Florida,  over  the 
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AD-A01    928  Div.       12,    27 

(TISTA/CEC)    OTS   price  $6.60 

Rocketdyao.    Caaoga    Park.    Calif. 

ATUS    MA-3    SUSTAINER    AND    BOOSTER    VIBRAWl 

PROGRAM. 

10  Apr  63,  55p.  iacl.  Illu's.  tables  (R 

B-5125) 

(Coatract  AF  0^(69^)328) 

Uaelassifled 


re 


OESCRIPTORSi  "Rocket  aotors  (Liquid 
laat).  Specif icatioBs.  Fuel  systeas. 
kose.  Military  requlreaeats .  Test  ae 
Booster  rockets,  Vibratioa. 


ON  TEST 

B|Pt  .  BO. 

rt 


ropel- 
uel 
liods 


This   specificatiea    iaclados    the   desiga 

aad   test    prograa   to    be   coaducted    by   Ro 

for    the   vibratioB    test    of    two   Atlas   MA 

eagiaes.      The    priaary   purpose   of    these    . 

to  deteraiae   whether    Bay   aargiaal   desiga   v„-„ 

tieas    exist    oa    fluid    liaos    aad    their    si   tports 

(Aathor)  ^^ 

AD-402   078  Dlv.       12,    6 

(TISTP/PCR)    OTS   price   $9.60 


rltoria 
<:^etdyae 
$   rocket 
tests  is 

coadi- 


Ballistic    Research    Labs..    Aberdeea    Pro 
Hd. 

ARPA    SATELLITE    FENCE    SERIES. 
Technical    suaaary    rept.    bo.    3.    1    Julv 
1    July   60.  ' 

by   L.    G.    deBey.      July    60.    115p.    loci,    llllus. 
tables      (Meao.     rept.    no.    1287;    Rept.    no,     16) 

Uaelassifled    report 

DESCRIPTORS:      "Satellites    (Artificial 
•Tracking.    Radar    tracking,     frack-whll 
radar.    Radar    antennas.    Costs.    Orbital 
trajectories,    Matheaatical    analysis, 
echo    areas. 

A  suaaary    of    the    significant    progress    a 
activity    is   presented   on    the   developaen 
DOPLOC,    a   dark    satellite    tracking    sysie 
the   period    froa   1    Jaly    1959   to    1    July    1 
resuae    is    gives    of    the    prograa    adainist 
and    project    assigaaent    chronology.       A    d 
tion    of    the    Scanning    DOPLOC    Systea.     inc 
cost    estiBBtes    for    various    coabinations 
sslenna    types    is    presented.       An    analysi 
proposals    subaitted    by    eleven    contracto 
'he   basis    for    the    choice   of   two    accepta 
proposals    is    given.       The    activity    in    th^ 
■eat    of   aatheaatical    processes    for  dete 
the   orbital    paraaeters    froa   DOPLOC    data 
luccessful    application    to    aeasured   data 
discussed.       It    is    noteworthy    that    twent; 
pletely    independent,    single-pass,    satel 
orbital    solutions    have    been    obtained, 
lupportlng    the   developaent    of    the    Scanni 
DOPLOC    Systea    are   discussed    briefly.    Ex| 
«ie   of   the    field    station    facilities    for 
tracking    of    non-radiating    satellites    is 
•"d    saaple   data    are    showa   to    illustrate 
'<;■  perforaance.      A    coapilation   of   the    i 
tracked   by    reflection    suaaarfzes   pertlnt 
tracking   data   iacludiag    signal    duration, 
•trength    aad   effective    reflectioB   cross 
(Aathor) 
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AD-402  079      Div.   12   9 
(TISTA/GEC)  OTS  price  $5.60 

Aerospace  Corp.,  Los  Angeles,  Calif. 
APPROXIMATt  SOLUTIONS  OF  THE  LATERAL  MOTION  OF 
RE-ENTRY  VEHICLES  DURING  CONSTANT  ALTITUDE  GLIDE 
by  H.  E.  Naog.   25  Feb  63.  50p.  Incl.  IUus. 
tables,  12  refs.   (Rept.  no.  TDR-1 69 (3560-1 0)TN-n 
(Contract  AF  0^(695)169)  'v;>pou  iujin  i; 

(SSD  TDR  63-60)        Unclassified  report 

DESCRIPTORS:   "Reentry  vehicles.  Matheaatical 
analysis.  Theory.  Equations.  Ataosphere  entry. 
Lift.  Drag,  Gliders,  Terainal  guidance.  Maneu- 
verability, Yaw. 

Approxiaate  analytic  solutions  were  obtained  to 
the  lateral  aotion  of  re-entry  vehicles  during 
constant  altitude  glide.   The  approach  taken  was 
to  first  treat  the  flat  earth  case  and  then  In- 
clude the  spherical  earth  correction.   Siaple 
expressi«ns  were  obteined  for  the  turn  angle 
lateral  range  aagle  and  the  down  range  angle'   A 
coaparisoB  with  exact  nuaerlcal  solutions  showed 
that  the  approxiaate  solutions  were  sufficiently 
accurate  for  preliainary  design  purposes.   The 
approxiaate  solutions,  although  siaple,  contained 
all  the  characteristics  of  the  glide  aode  in 
question.   The  results  showed  that  the  lateral 
range  exhibited  a  aaxiaua  for  a  givea  lift-to- 
drag  ratio  (L/D)  and  initial  velocity  for  the 
spherical  earth  case.   In  the  flat  earth  case 
the  aaxiaua  existed  for  suborbital  and  orbital 
Initial  velocities  and  ceased  to  exist  above  a 
certain  initial  velocity  depending  on  L/D,   The 
down  range  also  exhibited  a  aaxiaua  for  a  given 
L/D  and  initial  velocity  provided  that  the  ini- 
tial ve  ocity  is  suborbital.   The  spherical  earth 
correction  on  the  lateral  and  down  range  was 
Shown  to  be  saall  for  low  vehicle  weight/drag 

^?fv   S/fr'/  f'^'*^''""  ■'«•  X  etaospheric  den- 
«lly  (M/(CpA  p),    L/D  and  initial  velocities  and 
becoaes  significant  when  these  paraaeters  are 
high.   (Author) 


AD-402  1U      Div.   12 
(TISTA/GEC;  OTS  price  $9.60 

Florence  U.  (Italy) . 

ELECTROMAGNETIC  CONTROL  OF  THE  ATTITUDE  OF 

SPACE  VEHICLES. 

Techni  cal  rept . , 

by  P.  Bruscaglioni  and  A.  Consortini.   Dec 

■'12p.  incl.  illus.  tables,  29  refs. 

(Contract  AF  61(052)536) 

(AFCRL  63-83)  Unclassified  report 


62, 


DESCRIPTORS:   "Spacecraft,  "Attitude  control 
systems,  Satellites  (Artificial),  Theory. 
Polarization.  Satellite  antennas.  Guided 
aissile  antennas,  Torque.  Hoaents.  Electro- 
aagnet  ic  waves . 

A  theoretical  investigation  was  aade  of  the  pos- 
sibility of  applying  the  properties  of  ellipti- 
cally  polarized  waves  for  the  attitude  control 
of  space  vehicles.   Three  different  ways  of  ap- 
plying Plect ronagnet ic  radiation  were  discussed. 
One  employs  an  antenna  placed  on  a  space  vehicle, 
ind  radiating  with  circular  polarization.   A 
reaction  torque  turned  out  to  be  applied  to  the 
vehicle.   The  second  one  aakes  use  of  the  torque 
experienced  by  a  receiving  antenna,  placed  on 
the  vehicle,  when  a  ground  station  radiated  to- 
wards the  vehicle.   The  third  one  is  based  oa 
the  siaultaneous  and  tuned  eaission  of  radiation 
froa  an  antenna  located  on  the  vehicle  and  a 
ground  antenna.   A  conparison  between  the  torque 
which  can  be  obtained  and  the  torques  necessary 
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Division  12  -  GUIDED  MISSILES 

t*  tke  control  of  tke  attitude  of  ■  space  vekiele 
ia  actual  litaatioat  iho«ad  tkat  tke  first  pro- 
eedare  caa  kave  practical  iaportaace.  vklle  tka 
tar^aes  obtaiaed  by  aeaas  of  tka  lacoad  aad 
tklrd  proeadires  see*  to  be  too  «eak.   (Aatker) 


kb~lO^   208     DiT.   12.  30 
(TISTV/JEA)  GTS  price  #2.60 

Systea  OoTOlopMat  Corp.,  Saata  Moaica,  Calif. 
NIN  160i  COVUTEB  PIOCRAHS  MILESTONC  V  INPUT 
TIACKING  DATA  (STAPIN), 

by  Naaey  Speer.   22  Jaa  63,  23p.  lacl.  illas. 
(Teckaical  aeae.  ao.  Ti-(L)-793/003/00) 
(Coatract  AF  19(628] 164S) 

Daclassifiad  report 

OCSCIIPTOBS:   'Space  sarTeillaace  systeas, 
•Profraaaiag  (CoapHters),  Satellites  (Arti- 
ficial), lapat-oatpat  devices.  Seleetioa, 
leadiag  aackiaes,  Errors,  Data  processiaf 
systeas,  Prograaaiag  laagaages,  Trackiag, 
Satellite  aetnorks,  Magaetic  tape. 

STAPIN  (lapat  Trackiag  Data)  ia  a  closed  sabroa- 
tiae  tkat  reads  all  traakiag  data,  foraats  aad 
stares  tkea  ia  tke  locatiaas  specified  by  tke 
aser  prograa,  aad.  if  raqaasted.  provides  a  BCD 
listiag  of  tke  data  poiats  for  off-liae  priatiag. 
Also,  STAPIN  replaces  tke  preseat  PT  subrootiao 
ia  tke  STA  prograa  systaa.   (Aatkor) 


^  AD-i02  2^1      Dlv.   12.  32 
(TISTA/VGW)  GTS  price  $1.60 

Aerospace  Corp.,  Los  Aagolas,  Calif. 
I   BIBLIOGRAPHY  OF  REPORTS  -  1  JANUARY  THROUGH 
I   31  BARCH  1963. 
f      coap.  by  Barbara  H.  Peer.   15  Apr  63.  It.  iacl. 

illas.   (Rapt.  ao.  CSR-l69(999O;0BR-3) 

(Coatract  AF  0^(695)169} 

Uaelassifitd  report 

DESCRIPTORS:   •Bibllograpkies .  Spacecraft.  Air 
Force  researck,  Space  fligkt,  Space  weapoas. 
Space  propalsioa,  Galdod  aissiles.  Detectioa, 
Aerodyaaaic  coaf igaratloas.  Aerotdyaaaie  ckar- 
acteristies,  ladex.  Reports. 


AO-402  2^5     Oiv.   12 
(TISTA/LSK)  GTS  price  |2.60 

RAND  Corp.,  Saata  Moaica.  Calif. 

SOVIET  ASTRONAUTICSi   1957-1962. 

by  F.  J.  Krleger.   Apr  63.  Up.  iacl.  illas. 

tables  (Meaoraadaa  ao.  RN-3595-PR) 

(Coatract  AF  ^9(638)700.  ProJ.  RAND) 

Uaelassified  report 

DESCRIPTORS:   •Astroaaatics,  Orbital  trajec- 
tories, latarplaaetary  trajectories,  Lunar 
trajeetories.  Space  capsules.  Space  probes. 
■ars  probes,  Veaus  probes.  Satellites  (Arti- 
ficial), Luaar  probes.  Tables,  Research 
prograa  adaiaistratioa. 
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AD-402  255     Div.   12.  8 
(TISTE/JMS)  OTS  price  $6.60 

Lockkeed  Aireroft  Corp..  Suaayvale.  Calif. 

SATELLITE-TO-SATELLITE  PROPAGATION  EXPERIMENT 

FEASIBILITY  STUDY  AND  PRELIMINARY  DESIGN, 

by  Joke  0.  Meyer.   11  Dec  62,  1v.  iacl.  illus. 

(Scieatific  rapt.  ao.  1) 

(Coatract  AF  19(628)^57,  ProJ.  A6O3) 

(AFCRL  63-^)  Uaelassified  report 

DESCRIPTORS:   •loaospkeric  propagatioa,  •Satel- 
lites (Artificial),  Atteauatioa,  Distortioa, 
Taaperature,  Doppler  effect,  Magaeto-optlc 
affect,  Higk  frequeacy,  Radio  traasai tter s. 
Orbital  trajectories.  Radio  receivers,  Satel- 
lite aateaaas,  Lauack  vekicles  (Aerospace). 
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AD-402  278     Div.   12 
(TISTM/JEA)  OTS  price  $26.00 

Baalag  Co.,  Seattle,  Mask. 

ASSEMBLY  AND  CHECKOUT  EQUIPMENT  CATALOG. 

18  Mar-  63,  1v.  iacl.  illus.  (Rapt.  ao.  D2-11713- 

2) 

(Coatract  AF  0^(6^7)580) 

Uaelassified  report 

DESCRIPTORS:   •Guideo  aissiles  (Surface-ta* 
sarface),  *Ckeck-out  equipaeat,  "Catalogs, 
Adapters,  Ground  support  equipaent.  Specifi- 
cations, Military  requ i reaeot s ,  Handling, 
Radio  equipaent.  Photographic  equipaeat, 
Pover  equipaent.  Power  equipaent  parts. 


A0-i02  300     Div.   12 
(TISTM/JEA)  OTS  price  $11.00 

Boeing  Co.,  Seattle.  Mask. 
THE  MING  III  QPRI  SUPPLEMENT  FOR  MS-133A 
MINUTEHAN  HARDENED  AND  DISPERSED, 
by  J.  Clerkia.   20  Mar  63,  U6p.  iacl.  illus. 
(Oocuaeat  no.  D2-5859,  Vol.  II;  Addendna  no.  3) 

Unclassified  report 

DESCRIPTORS:   •Guided  aissiles  (Sarface. to. 
surface),  •Lauackiag  sites,  •Meapoa  systeas. 
Hydraulic  Jacks,  Guided  aissile  safety. 
Monitors,  Guided  aissile  launchers.  Control 
systeas.  Ground  support  equipaent,  Mainte- 
nance, Transportation,  Dispersion  hardening. 
Specifications,  Checkout  equipaent.  Operation. 


developi  ng 

Tke  Niag  III  Suppleaent  skould  be  used  witk  the 

elated 

Ming  I  QPRI  aad  the  Ming  II  Suppleaent.   This 

tke  inter- 

suppleaent updates  tke  Ming  I  docuaeat  with  the 

ned  Cosaos 

Miag  II  Suppleaent   to  tke  Ming  III  configura- 

a teckao- 

tion.   Tke  aajor  Ming  III  ckanges  resulted  froa 

laed  at 

kardening  and  extending  tke  survival  period  of 

Tke 

tke  Launck  Facility  and  the  Launch  Control 

0.  prograa. 

Facility.   An  entirely  n^w  structure,  the  Launck 

,  kas  per- 

Control  Equipaeat  Building,  was  constructed 

iaterplaae- 

adjacent  to  the  Capsule.   It  houses  the  el^uip- 

Veaas  aad 

aent  necessary  to  sustain  the  Capsule  and  the 

ies  la 

EHO  capability  for  extended  periods.   Also,  a 

orbit  to 

r) 

hydraulic  pusker  was  substituted  for  tke  gear- 

case  aotor.   (Author) 

AD-A02  301      Div.   12  . 
(TISTM/JEA)  OTS  price  $3.60 

Boaiag  Co.,  Seattle,  Mask. 

TBI  MING  III  QPRI  SUPPLEMENT  FOR  MS-ljfck 

HINUTSMAM  HARDENED  AND  DISPERSED, 

by  J.  Clerkia.   20  Mar  63,*  38p.  iacl.  i 

tables  (Dacaaeat  ao.  D2-58S9.  vol.  1, 

ao.  » 

Uaelaiilfiad  rap 


klas. 
deadai 

irt 


DESCRIPTORS:   aCaided  aissiles  (Sarf^e-to- 
surface),  aLaaacking  sites,  "Meapoa  4»steas, 
Traaspartatioa,  Dispersioa  kardening,  Speci- 
ficatiaas,  Gaided  aissile  lauackers,  Bydraalic 
Jacks,  Caatrol  systeas,  Maiatenance,  (keckout 
equipaeat,  Groaad  support  equipaent, 


AD-i02  326     Dlv.   12 
(TISTA/LSK)  OTS  price  $2.60 

Aerospace  Corp.,  Los  Aageles,  Calif. 

A  MAGNETOHYDRODYNAMIC  FLOM  ANGLE  INDICAtOR 

by  A.  E.  Faks  aad  0.  L.  Gibb.   13  Nov  €1.    17p. 

iacl.  illas.  5  rafs.   (Rept.  ao.  TDR-1^^(3153)tn- 

(Coatract  AF  Oi(695)l69) 

(BSD  TOR  62-318)       Daclastiflatf  rapUrt 

DESCRIPTORS:   'Gas  flow,  aAttltade  iniileators, 
Aagla  of  attack,  Re-eatry  vekicles.  Nagnetic 
fields,  Plasaa  skeatk,  Plasaa,  Gas  iouixatioa 
Ataospkare  eatry.  Electrical  coaductaace, 
■agaetokydrodyaaaiea.  | 

By  usiag  tke  directioaal  seasitlvlty  of  'tke 
electrical  coadactlvity  iastraaeat,  it  lis 
possible  to  aeasare  tke  direetioa  of  tke  flow 
of  a  coaductiag  gas.   If  only  one  coll  1 
■  sod,  a  eoaplex  calibratioa  procedure  i  1, 
necessary;  kowever,  by  usiag  two  coil  s»ks, 
Ike  flow  aagle  becoaes  a  faactioa  only  > 


ilet  is 


rstio  of  two  signals.   It  is  skowa  tkeo  riatically. 


sad  verified  experiaental ly,  tkat  tke  si 
varies  as  tke  cosine  of  tke  flow  angle. 


flow  angle  caa  be  expressed  aaalyticari  r!  as  a 


faactioa  ef  sigaal  ratio.   Calculated  ai 
observed  sigaal  ratios  are  ia  agreeaeat 


W -  w  -    ..«    mm        «||«WHVHb        IOC 

preclsioa   af   aeasareaeat    is    *(l    deg.    +     ;%)    for 
now  aaglas   of  +^5   to  -45   degrees.      (Aa    lor) 


AD-A02   384  Dlv.      12 

(TISTA/GEC)    OTS   price  $1.00 

Behavioral    Scieaces   Lab.,    Aerospace  Medlkal   Div.. 

■right-Patterson   Air    Force   Base,    Ohio. 

REUTIVE   MOTION   IN  THE   DOCKING   PHASE   OF  blBITAL 

RENDEZVOUS. 

Final    rept.,    Dee    61-Mar    62   oa    Muaan    Perfbraaaca 

in  Advanced    Systeas. 

by  Donald   D.    Mueller.      Dec    62.    30p.    iaeiL    illas. 

table,    6   refs. 

(ProJ.    718i) 

(AMRL   TDR    62-124) 


Uaelassified   repd^t 


DESCRIPTORS:      •Readesvous    spacecraft, 
fligkt.    Aviatloa    personnel.    Equations 
Orbital    trajectories.    Rocket   actors, 
Maaaed    spacecraft,    Maneuverability,    R 
propulsion,    Spaeaeraft   dockiag. 


This  report    annlyias   tka  relativa  aotioi    wkick 
axlsts   betweea   aa    iatarceptor    and   target  , vekiele 
>■   tke  finnl    stngos   of   orbital    readexvoii 
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Four 
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Jlstlnet    types    of    aearby    parkiag    orbits    irer 
fiaed.      It   was   assaaed    tkat   %  aaa   weari44   a 
extra-vekiCHlar    salt    and    a    salf-aaaeaveitlag   unit 
woald   exit   tka   iatarceptor    and    traverse   the  re- 
■aining   distaaca   to   tka   target.      Botk   tif-iapalst 
transfers    aad   coatiaaoas-tkrast .    line-ol->sigkt 
transfers    were    nnnlyzad.      It   was    foaad    ^Mt    tka 
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AD-402  402  Dlv.       12 

(TISTA/GEC)   OTS   price  $6.60 

Laad-Air    lac.,    Peiat   Maga,    Calif. 

A   PROGRAM    TO    FIT    IZSAK'S    ANALYTICAL    SOLUTION    TO 

A   TRANSIT   SATELLITE  ORBIT, 

by   Werner   E.    KnoUe.      4  Mar  63.    61p.    Incl. 

tables    (Rept.    no.    42) 

(Contract   N-1B3(61756)19425A) 

Uaelassified  report 

DESCRIPTORS:      •Eqaatorial    orbit    trajeetories 
•Orbital    trajectories.    Hatkeaatlcal    analysis 
?!'!!!JfV*(    Differential    equations.    Satellites 
I Arttricial),    Prograaalng    (Coaputers),    Oialtal 
eaapntera,    Deterainat Ion. 


I.  G.  Ix 
a  aatell 
tke  eart 
contains 
grat Ion. 
Initial 
correctl 
of  tke  a 
Integrat 
ferences 
the  exac 
as  'resi 
in  recta 
A  24-koH 
and  the 
next  24 
(Author) 


sak  obtained  aa  analytieal  solatloa  for 
Ite  orbit  by  replacing  tke  potential  of 
h    by   Vlntl's    poteatial.      The    solution 

six    arbitrary   constants    of    inte- 
Tkls    report    is   concerned   witk    finding 
values    for    these    six   constants    an.d 
ng   their   values    to   obtain    the    'best    flt< 
nalytical    solution    to    n   naaerleally   - 
ed   epheaeris   of   a   satellite.      Tke   dlf- 

between    corresponding   coordinates    of 
t    orbit    and    tke   Vintl-orbit,    referred   to 
duals'    or    'perturbations*,    are   obtained 
ngular   as  well    as    spherical   coordinates, 
r   orbit    is    used    for    the   fitting-procedure 
analytieal    solution    is    extended   over    the 
heart   to   predict    nn    interaediary   orbit. 


AD-402   442  Dlv.      12 

(TISTA/GEC)    OTS    price  $1.10 

Foreign   Teck.    Dlv.,    Air   Force   Systeas   Coaaand, 
Vrigkt-Patterson    Air   Force   Base,    Okie. 
AUTOMATIC    STATIONS    FLY    TO    THE   PLANETS, 
by    Yarly   Marinln.       29  Mnr   63.    6p.    (Trans,    no. 
FTD-TT-63-301    froa   Russian    newspnper.    Turkaen- 
skaya    Iskra,    p.    4,    30  Nov   62) 

Unclassified   report 

DESCRIPTORS:      •Venus   probes,    •Mars   probes. 
Space   probes.    Attitude   control    systeas.    Control 
Jets,     Instruaentat ion.    Aerial    pbotograpky. 
Mapping,    Auxiliary    power    plants.    Radio   coaauni- 
cation    systeas,     Interplanetary    trajectories. 
Design. 

AD-402   475  Div.       12 

(TISTA/GEC)    Ors    price   $12.00 

Foreign    Tech.    Div.,    Air    Force   Systeas   Coaannd, 
Mrlght-Patterson   Air    Force   Base,    Ohio 
MAN    PENETRATES    INTO    THE    COSMOS    (CHEVLOVEK 
PRONIKAET    V   KOSMOS) , 

by   M.    G.    Kroshkln.      27   Mnr    63.    I62p.    incl.    illas. 
(Trans,    no.    FTD-TT-62-1854   froa   Voyennoye 
Izdatel'stvo   Ministerstva   Oborony   Soyuza    SSR 
(Moskva)    pp.    1-60,    1962) 

Uaelassified   report 


SI 


Division  13  -  INSTALLATIONS  AND  CX)NSTRUCTK)N 


DESCBIPTOaSt   •Spact  nigkt,  'Space  probe*, 
■aaacd  apacecraft.  Space  itatioat.  Attro- 
■•■ties,  Propagaada,  Seieatlfic  research. 
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13.   INSTALLATIONS  AND 
CONSTRUCTION 


AO-^01  068     Oiv.   13,  26 
(TISTP/ril)  OTS  price  ll.lO 

Califoraia  U. ,  Los  Angeles. 

CONVERGENCE  PROPEBTIES  OF  AN  ALGORITHM  FOR 

LEARNING  TO  CLASSIFY, 

by  Zivia  S.  Burtele.  17  Dee  62,  9p.  1  ref. 

(Workiag  paper  ae.  26) 

Oaclassified  report 

DESCRIPTORSt   •Haaageaeat  eagiaeeriag,  •Classi- 
ficatioa,  Persoaacl,  SaapUag,  Coaaaai  eat  ioa 
theory.  Algebra,  Vector  aaalysis,  Deeisioa 
aakiag,  Learaiag. 

A  froblea  which  iavolves  a  fairly  siaple  fora  ef 
deeisioa  aakiag  —  classifyiag  —  aad  a  special 
type  of  algoritha  for  learaiag  to  solve  it  is 
diseassed.   The  problea  is  that  of  classifyiag 
correctly  iadividaals  which  are  drawa  at  raadoa 
froa  a  popalatioa  which  is  partitioaed  into  a  fi- 
aite  aaaber  of  categories.   The  learaiag  process 
is  reqaired  to  be  a  step-by-step  procedure  in 
which  observatioas  are-aade  oa  iadividaals  one  at 
a  tiae.   The  eurreat  estiaate  of  the  required 
partitioaiag  aay  be  adjusted  after  each  observa- 
tioa  oa  the  basis  of  kaowledge  of  the  category 
ia  which  the  iadividual  observed  falls.   At  any 
givea  tiae,  the  eurreat  estiaate  ef  the  parti- 
tioaiag is  all  that  is  held  ia  aeaory;  past  his- 
tory is  lost  insofar  as  it  has  been  incorporated 
iato  the  preseat  estiaate.   The  learaiag  process 
of  preeeptreas.  as  well  as  that  of  other  artifi- 
cial iatelligeaees.  is  ef  this  geaeral  fora. 
(Author) 

AO-401  138     Dlv.   13.  25 
(TISTP/GM)  OTS  price  $2.60 

Aerospace  Corp..  Los  Aageles,  Calif. 

THBRMOELASTIC  VIBRATIONS  OF  A  BEAN, 

by  J.  P.  Joaes.   20  Feb  63.  25p.  iacl.  lllus. 

12  refs.  (Rept.  ao.  TDR-l69(3153-06)TR-1 ) 

(Coatract  AF  04(695)169) 

(BSD  TOR  63-17)        Uaclassified  report 

DESCRIPTORS!   •Beaas  (Stractnral ) .  •Oefonaa- 
tioa.  •Theraal  iasulation.  Vheraocouples, 


Structural  properties,  Motion,  Theraal 
stresses.  Loading  (Mechanics),  Vibratloa. 
Hatheaatlcal  aaalysis. 


a 


The  equatloas  of  aotion  of  a  beaa  with  the 
lateral  sarface  theraally  iasulated  are  derived, 
iacludlag  the  effects  of  shear  deforaation  aad 
rotatory  inertia.   Theradelastic  coupling  in  the 
heat  conduction  equation  and  la  the  elastic 
coasititutive  relations  is  also  iacluded.   Axial 
deforaations  of  the  beaas  are  takea  iato  account. 
Two  exaaples  are  discussed.   (Author) 


AO-iOl  482      Div.   13 
(TISTM/RGR)  OTS  price  $7.60 


Fritz  Engineering  Lab.,  Lehigh  U.,  Bethlehea,  Pa, 
EXPERIMENTS  ON  BRACED  NIDE-FLANGE  BEAMS. 
Rept.  on  Melded  Continuous  Fraaes  and  Their 
Coaponents , 

by  G.  C.  Lee,  A.  T.  Ferrara  aad  T.  V.  Calaabos. 
Mar  63.  70p.  iacl.  iUus.  tables,  9  refs. 
(Rept.  ao.  2C5H.6) 
(Contract  NoBr-61003) 

Uaclasfified  report 

DESCRIPTORS:   •Beaas  (Structural),  Steel, 
Load  distribution.  Failure  (Mechanics), 
Moaents,  Deforaation.  Plasticity. 


A  des 

per  iB< 
These 
braci 
beaas 
satis 
of  su 
ladle 
posse 
i  a  ea 
aad  I 


criptiOB  is  preseated  of  fourteea  ex- 

lents  on  wide-flange  beaas  braced  by  purlins. 

experiaents  were  perforaed  to  study  the 
ng  requireaeats  of  plastically  designed 

All  fourteen  beaas  perforaed  in  a 
factory  aaaaer  by  delivering  a  plastic  hiage 
fficieat  rotatioa  capacity.   The  results 
ate  that  beaa-bracing  aeabers  aeed  to 
ss  oaly  Boaiaal  bending  stiffness.   Failure 
ch  test  was  precipitated  by  coabiaed  local 
ateral-torsional  buckling.   (Author) 


A0-401  649     Oiv.   13.  17 
(TISTE/CRJ)  OTS  price  11.25 

Friti  Engineering  Lab,.  Lehigh  U. ,  Bethlehea,  Pa. 

THE  EXPEHIMENTAL  BASES  FOR  PLASTIC  DESIGN— A 

SURVEY  OF  THE  LITERATURE. 

Report  on  Plastic  Design  in  High  Strength  Steel. 

by  M.  G.  Lay.  Mar  63.  37p.  refs.  (Rept.  no. 

297,3) 

(Coatract  Nonr  61003) 

Unclassified  .report 

DESCRIPTORS:   •Beaas  (Structural),  •Plasticity, 
Materials,  Steel,  Elasticity.  Stresses,  Shear 
stresses.  Deflection,  Bibliographies. 

Contents : 

Stress-straia  relatioaships 

Siaple  beaas 

Continuous  beaas 

Fraaes 

Oeflectioas    sad    rotations 

Shear 

Coapression    plastic   aodulus 

Local    buckling 

Instability    of   coapression    aeabers 

Lateral    buckliag 

Connections 

Variable   aad   dynaaie    loading 

Fraae    instability 

High    strength    steels 

AO-402   380  BiT.      13,    12 

(TISTA/GEC)    OTS   price  $1.75 

MRD   Div.,    Ceaeral   Aacricaa   Traasper tattoa  Corp., 

Nil fts ,     111. 

MASTE    DISPOSAL   FOR   AEROSPACE   MISSIONS. 


Fiaal    rept..    Mar    61-Aug    62    on    -Equipa^^t    for 

Life   Support    in   Aerospace, 

by   P.    P.    Nuccio.    C.    M.    Toasic,    and   J, 

Jaa   63,    47p.    iacl.    lllus.    tables.    8   r 

(Rept.  ao.  MRD  1161-51) 

(Contract  AF  33(616)8203.  ProJ .  6373) 

(AMRL-TDR-63-4)         Unclassified  rdiort 


II 


DESCRIPTORSt  •Hastes  (Saaitary  eagi 
laciaerators.  Specific  heat.  Energy. 
Coabustion,  Space  flight.  Disposal. 
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MATERIALS  (NON-METALLIC)  -  Division  14 
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AD-401    055  Div.       U.    4 

(TISTM/ODN)    OTS   price   |l.60 

i n .        M  ... 


Araour   Research    Foundation,    Chicago,    I 

PREPARATION   AND    EVALUATION   OF    NEW   HYDRltlLIC 

FLUIDS. 

Progress    rept.    for    28 

by   Irvine    J.    Soloaon. 

illus.    tables,    6    refs 

(Coatract    NObs-88249} 


Dec   62-27  Jaa   63 

27   Jan   63,    lOp. 

(Rept.    BO.    ARF 


Uaclassified    re|   irt 


DESCRIPTORS:      •Hydraulic    fluids.    "Su 
pounds,    Fluorinat ion.    Viscosity.    Vap 
Tables.    Deasity.    Molecular    structure, 
Syathesis    (Cheaittry).    Fluorides. 

AD-401    114  Div.       14 

(TISTM/BRM)    OTS    price    |2.60 

Browa    U. ,    Provideace.    R.     I. 

STUDY   OF   TiC   CRYSTALS. 

by  Hua-chiaag   Yeh.      Feb   63.    17p.    iacl, 

table.    17    refs.    (Rept.    ao.    DA-G36) 

(Great    DA-ARO(D)-31-124-G36) 

(AROD   rept.    no.    2662:5)      Uaelassified 


<  I' 


I  1 


DESCRIPTORSr   •Titaaiua  coapouads,  • 
crystals.  Electron  aicroscopy,  Mecha 
properties.  Hardaess.  Plasticity.  Oxi 
Crystal  lattice  defects.  Carbides,  Ci 
structure. 

EleetroB  aicroscopy  studies  of  TiC  wer« 
be  feasible.   The  dislocation  etch-pit 
found  to  be  orientation  dependent.   The 
■deforaation  by  coapressioa  at  elevated 


acl. 

;6001-2) 


ur  cea- 
pressure, 


llus. 
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agle 

cal 
(at ioa. 
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showB  to 
hape  was 
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tures  was  studied.   The  slip  systea  was  experi- 
aeatally  deterained  as  (ill)  <110>.   The  prop- 
erties of  TiC  were  found  to  be  very  aaalogous  to 
those  of  diaaond  cubic  seaiconduct ors.   The 
boundary  in  TiC  is  believed  to  be  partially 
covaleat.   (Author) 

AD-401  115     Div.   14 
(TISTM/LMH)  OTS  price  $9.10 

Atlaatic  Research  Corp.,  Alexaadria,  Va. 
IMPROVEMENT  OF  THE  USEFULNESS  OF  PYROLYTIC 
GRAPHITE  IN  ROCKET  MOTOR  APPLICATIONS. 


suaaary  rept. ,  1  Juae  60- 


Fiaal  techaical 
31  Dec  62, 

by  Jaaes  0.  Batchelor, 
Eugeae  L.  Olcett.  Feb 
tables. 

(Coatract  DA-36-034-ORD-3279,  ProJ. 

Uaclassified 


Edwia  F. 

63,  96p. 


Ford, 

incl. 


and 

illas. 


TB  4-004) 
report 


DESCRIPTORS:   •Graphite.  «Rocket  aotors. 
X-ray  diffraction  aaalysis.  Mi crost ruct are. 
Rocket  aotor  aozzles.  Tests,  Failure 
(Mechaaics),  Coatiags,  Carboa,  Analysis.- 

AD-401  190    .  Div.   14 
(TISTB/AM)  OTS  price  $3.60 

Araour  Research  Foundation.  Chicago   III 

GLASS  FIBER  STRENGTH  ENHANCEMENT  THROUGH  BUNDLE 

DRAWING  OPERATIONS. 

Quarterly  progress  rept.  ao.  3.  7  Dec  62- 

7  Mar  63. 

eoap.  by  R.  H.  Cornish.  R.  M.  Cheney  and  others. 

7  Mar  63.  25p.  iacl.  illus.  tables   lARF  rept. 

ao.  8263-3) 

(Contract  M600(19)58450) 

Unclassified  report 

DESCRIPTORS:   •Glass  textiles.  •Ceraaic  fibers. 
Manufacturing  aethods.  Surface-active  sub- 
stances. Metal  coatings,  Titnniua  nlloys, 
Zirconiua  alloys.  Tensile  properties.  Drawing 
(Machine  processing). 

Progress  dariag  this  period  aay  be  suaaarised  as 
follows:   the  glass  fiber  tester  and  its  acces- 
sory enclosure  w«re  coapleted  to  facilitate  draw- 
ing, capturing,  and  testing  of  virgin  fibers  in 
a  controlled  env i ronaent ;  wetting  -  dewetting 
studies  on  the  candidate  anoy  coating  aaterials 
were  teaporarily  slowed;  investigation  of  aetel- 
lizing  techniques  utilizing  both  precoating  and 
post  -  draw  -  coating  were  continued,  using  the 
previously  reported  titanium  and  zirconiua  doped 
alloys,  deposited  coating  of  the  noble  aetals. 
and  soae  work  with  drawing  of  glass  -  Kovar  - 
glass  and  glass  -  aluainiui*  glass  systeas;  and 
bundle  drawing  investigations  were  extended  to 
include  sheathed  and  sheathless  bundles  of 
glass  -  aetal  -  glass  coaposite  fibers  and  soft 
glass-coated  glass  fibers  in  addition  to  con- 
tinued work  with  the  aetallic  aatrices.   Bundles 
of  round  and  seai-e 1 1 ipt i ca 1  submicron  fibers 
were  successfully  drawn  using  both  the  glass  - 
glass  and  glass  -  aetal  glass  coabinalions  in 
sheathed  and  sheathless  configurations.   Dewetting 
continues  to  plague  efforts  to  redraw  in  a  aetal- 
lic aatrix.   Initial  conditions  for  the  systeaatic 
drawing  of  bundles  of  subaicron  fibers  were 
established.   (Author) 

AD-401  253     Div.   14 
(TISTM/ODN)  OTS  price  $1.60 

Rock  Island  Arsenal  Lab.,  111. 

EVALUATION  OF  GREASES  SPECIFIED  BY  AUTOMOBILE 

MANUFACTURERS  FOR  USE  IN  EXTENDED  LUBRICATION  OF 

CARS. 

July  62,  lip.  incl.  ilUs. 
no.  62-2333) 


by  S.  Fred  Calhoun.  3 
table,  3  refs.  (Rept. 
(ProJ.  no.  593-21-060) 


Unclassified  report 


It         DlYision  14  -  MATERIALS  (NON-METALUC) 


DISCIIPTOISi   •LMbric««t«,  •PtsstBgtr  »«hiel««. 
Stability.  I«iti.  SptelfieatioBf.  0«*f"*»"' 
Vl«cesitr,  Pti«lratl«i,  Ctrroiio*  iahlbltloa. 
■elybdcaaa  caapoaadi.  Bariaa  coapoaadi. 
Craatat. 

Six  ea«»«relal  graasas  ef  tba  lypa  ipaelflad  by 
aataaobila  aaaaf actarari  far  ata  la  lata  aodal 
cara  af  tba  axtaadad  labricatloa  typa  ware 
•aearad  fra«  a  graaaa  aaaafaetarar .   The  «'••••» 
vara  taatad  aecardia*  ta  tba  raqaira«aat«  of  aad 
{•r  aatlvaar  aad  axtraaa  prassara  ebaraetarli- 
tUi   Iba  graatas  wara  all  foaad  to  ba  balow  tba 
ipacificatioa  itaadarda  la  aaa  ar  aara  af  tba 
fellavlag  raqairaMatti   eorrotloa  protaetloa. 
aatlrait  propartias.  apparaat  vlscaslty  at  law 
taaparatarai.  aaebaaieal  itability  aad  watar 
stability.   Tbay  gava  battar  axtraaa  praitara 
rasalt*  bat  abowad  ao  coatiitaat  iBpro»a«aat  la 
■atiaaar  ovar  tba  «IL-G-1092A  graasat.   Tabalar 
data  aad  pbotograpba  ara  iacladad  la  support  of 
tba  aaaelasiaas.   (Aatbar) 


AD-iOl  258     ttl».   If.  3* 
(TISTB/ODH)  OTS  priea  9^ .60 

Any  Prastbaties  tasaarcb  Lab..  Baltar  laad  Ar»y 

Hadieal  Caatar,  Rashiagtoa.  D.  C. 

KySKAL  mUJAIION  or  87/10.5/2.5  BA/2-EHA/MAD 

ELASTOm.  ,   ,   .,, 

by  Jasbaa  lalsaa.  Bar  62.  7p.  lael.  lllas. 

tablas  (Taibaieal  rapt.  ao.  6207) 

*      ^   *  Oaclassifiad  raport 

DESCRIPTOBSt   aElastaaars.  "Haart,  "Acrylic 
raslas.  Batarials.  Dafor.atloa.  Teaslla  prop- 
artias, Lo»-ta«paratara  rasaarch.  Nacbaaical 
argaas.  Polyaaritatloa.  Filras.  Plastics,  ie- 
cbaaieal  propartias,  Valras. 

Tba  87/10.5/2.5  BA/2-EHA/BAD  alasto«ar  was  e»al- 
aatad  for  pbyslcal  propartias.   Tba  propartias 
possassad  by  this  alaslo«ar  aay  ba  adaquate  for 
baart  Talia  applieatloa.   Addltloaally.  tba  ax- 
callaat  law  ta.paratara  stlffaass  la  flaxara  of 
tbia  alastaaar  appaars  advaatagaous  as  a  sab- 
strata  aa^erial  la  tba  dila.laar  acrylate  glo»o. 
(Aatbar) 


AD^iOl  300     DlT.   1i.  4 
(TISTM/TC6)  OTS  prlea  |3.60 

Oalted  Slates  Rabber  Co.,  Wajrae.  N.  3. 
PHOSPHONITRILIC  POLYMERS  STABLE  AT  HIGH 

TEMPERATURES.  .o  -,.  r  •.  A-. 

Tacbaleal  rapt.  aa.  1.  19  Nat  62-28  Fab  63. 
br  Harald  K.  Garaar.  Garald  J.  Kleader  aad 
JasMS  E.  0«aa.   8  Apr  63,  35p.  iacl.  tables. 
(Caatraet  NObs-88232.  PraJ .  SR007-03-03) 

Oaclassifiad  report 

DISCIIPTORS:   "Tbersioplastles,  •Tberaosattiag 
plastics,  apbaspbaaltrile  eblorides,  aHaat- 
raslstaat  plastics,  -Orgaalc  co«poa«ds, 
Palyaars.  Sabstltutloa  reactloas,  Separatloa, 
Solvaat  actlaa.  Baactioa  kiaetlcs,  Che.lcal 
boads.  Spectra  (lafrared),  Syatbesis.  Plastics. 


AD-A01  329     Dl».   U,  17 
(TISTB/ODN)  OTS  price  $1.60 

Geaeral  DyaaBlcs/Coaralr ,  San  Diego,  Calif. 
EFFECT  OF  ALUMINUM  ALLOYS  ON  BOND  STRENGTH. 
Raport  oa  Material  -  Adheslres  -  Meilbond  ^021 
(Narsico  Reslas  aad  Coatings  Co.). 
by  H.  L.  Barrlager.  G,  L.  Pleotte,  aad  E.  E. 
Keller.   23  Oct  58,  Up.  lael.  tables   (Rept.  no. 
8926-130;  57-983) 
(Coatract  AF  33(657)8926) 

Uaelasslfied  report 

DESCRIPTORS:   •Aluaiau*  alloys,  •AdbesiTes, 
•Crystal  stracture.  Adhesive  tapes,  Teaslla 
properties.  Lo»(-te«perature  research.  Bonded 
tolats.  Sheets,  X-ray  diffractioa  aaalysls. 
Tests,  Heat  treataent.  Bonding.  Mechanical 
properties. 

The  dlffereaces  betaeea  the  sarfaces  of  clad 
2024-T3.  clad  202A-T86  and  bare  7075-T6  alu«lnu« 
alloys  caased  by  »ariatloas  In  beat  treatment  or 
alloy  co.positioB  with  respect  to  adhesive  bond 
^strength  were  observed  by  sieans  of  tests  Bade, 
with  surfaces  which  were  prl«ed  with  Metlbond 
4021  prl»er  aad  Jolaed  with  AT  10  adhesive  tape. 
The  results  of  teaslla  shear  tests  at  -67  F., 
rooB  tesiperature  aad  300  F..  aad  peel  tests  at 
rooa  tesiperature  showed  that  ao  slgalfleaat 
effect  upon  adhesive  bond  strengths  occarred  fro« 
the  surface  differences  Indicated.   (Author) 

AD-401  331      Dlv.   U 
(TISTM/ODN)  OTS  price  |1.10 

General  Dyaa«ics/Convalr,  San  Diego.  Calif. 
EFFECT- OF  TAPES  ON  STRUCTURAL  ADHESIVE  STRENGTH. 
Report  oa  Material  -  Adheslvas  -  Stracinral  - 
Protective  Tapes  for, 

by  V.  L.  Llatvadi.  G.  L.  Plcoite,  aad  R.  R. 
Raschaa.  1  Oct  58.  7p.  lael.  table  (Rapt.  ao. 
8926-137;  MP-58-095) 
(Coatract  AF  33(657)8926) 

Uaelasslfied  report 

DESCRIPTORS:   •Adhesive  tapes.  •Adhesives, 
•Bonded  Joints,  Rubber  adhesives.  Storage, 
Aging  (Materials),  Alaalaua  alloys.  Tensile 
properties.  Shear  stresses,  Low  tawperature  re- 
search. Tests,  Mechanical  properties. 


The  effect  of  app 
•hear  streagth  ef 
prised  of  EC  1290 
coaponeats  was  da 
observed  related 
tloa  aad  storage 
The  protective  ta 
to  which  rabbar  b 
No  slgalfleaat  eh 
was  caused  by  3M 
160  days  with  It 
1290  prlaar.   (Au 


Had  Tape  #347  aa  the  tanslla 
adhesive  bonded  Joints  eoa- 
aad  AF  10  structural  adhesive 
terained.   The  specific  effect 
to  the  effect  6f  tape  appllca- 
on  preeured  EC  1290  prlwer. 
pe.coaslstad  of  paper  backing 
ase  adhesives  ara  appliad. 
anga  la  adhesive  bond  strength 
Tape  #347  aftt-  upwards  to 
la  coatact  with  preeured  EC 
thor) 


Tba  davalapMa 
settiag  bigh-t 
electrical  app 
cblaride  triae 
aaaaaeric  phas 
tba  faattiaaal 
has  beea  radac 
Ibis  was  daaa 
with  stablv  pb 
derivatives,  e 
tive  atbaxy  or 


t  af  tbarsii 

eaperature 
licatioas 
r  is  repor 
pboaltrili 
ity  of  the 
ed  to  2.  3 
by  replacl 
eayl  or  ph 
hlorlaes  w 
dlaathyla 


loplastlc  aad  therao- 
-stable  reslas  for 
froa  pbospboaltrllie 
tad.   Syatbesis  af 
e  derivatives  la  wbieb 
phaspboaitrllic  riag 
.  or  4  are  covered, 
ng  saae  af  the  cbloriaes 
enoxy  greaps.   la  soae 
ere  replaced  with  reac- 
■laa  groaps.   (Author) 


AO-401  332     Dlv.   14 
(TISTM/ODN)  OTS  price  $1.10 

Geaeral  Dynaaies/Coavalr ,  San  Diego,  Calif. 
ELEVATED  TEMPERATURE  AND  FUEL  RESISTANCE. 
Report  oa  Material  -  Sealants  -  Fuel  Taak.. 
by  R.  R.  Reschaa.  E.  E.  Keller,  aad  i.  M. 
Satherlaad.   28  Jaa  59,  6p.  iacl.  table.   (Rept. 
ao.  8926-139?  MP  58-074) 
(Coatract  AF  33(657)8926) 

Uaelasaifiad  report 

DESCRIPTORS!   "Fael  taaka,  "Fael  seals,  Hlgh- 
teaperature  research.  Reviews,  Sealiag  coa- 
pouads.  Materials. 

State  of  art  review  duriag  1958  showed  that  rab- 
ber-like,  rooa  teaperature  carlag,  fillet  faralag 


taak  aaalaata -ware  11 
300  F  taaperatare  raa 
resalted  la  the  deval 
Ca.  I.T.V.  Silieaaas 
perataras  to  500  F,  b 
bydroearboa  fael  iapi 
reslstaace  was  aat  iaj 
dariag  1958.  Oavalopi 
based  oa  OaPoat  ritoa 
reported  dariag  the  y 
this  aatarial.  wbieb 
caaplata  at  the  year' 


aitad  to  aaa  la 
ga.  Progress  du 
opaaat  af  Geaera 
which  woald  with 
at  coald  aat  wit 
ageaeat.  Hydroc 
proved  la  these 
■eat  progress  wi 
A  syathetle  ela 
ear.  bat  the  dev 
la  asafai  to  450 
a  aad.   (Aatbar) 


MATERIALS  (NON-METALUC)  -  Division  14 


tM  275  to 
r^lag  1957 
1  Electric 
stead  ta^ 
hiataad 
arboa  faal 
aiateriali 
thi  sealaats 
stioaer  were 
elopaeat  of 
n.  was  aat 


AO-401  334     Div.   14.  26 
(TISTM/AMS)  OTS  price  $3.60 

Geaeral  Oyaaaica/Ceavair,  Saa  Diego,  ckllif. 
EFFECT  OF  TESTING  VARIABLES  ON  TENSILE  ^HIAI 
STRENGTH 

Report  aa  Material  -  Adbaalvas  -  Stracikral. 
by  B.  B.  Bergstroa.  6.  L.  Pleotte.  aad  B.  E. 
Keller.  18  Aag  58.  37p.  lael.  lllaa.  tables. 
(Rept.  aa.  8926-135}  57-896) 
(Caatraet  AF  33(657)8926) 

naelasslflad  ra]t|art 

DESCRIPTORS:   aAdbasives.  aMetal  Jaiiks, 
Shear  stresses,  Teaslla  properties,  tlae, 
Loadiag  (Haehaalcs).  Haatlag,  Tests,  Coatrolled 
ataaspberes,  Aglag  (Materials),  Huaidlty, 
Test  aethods.  Alaalaaa  alloys.  Sheets,  Boadlag. 
Claddiag,  Exparlaaatal  data.  Paaela 
(Stractaral). 

The  effects  of  (l)  relative  ataaapbaril'  baaidltyi 
(2)  rate  of  loadiag  test  spaeiaeas;  (3   reaeval 
of  exeesa  test  speelaea  flash)  (4)  boaOag 
press  pre-boatlagt  aad  tlae  lapse  froaboadlag 
to  testiag  were  deteralaad.   Tapes  whlib  were 
sabjeeted  ta  high  relative  baaidlty  sh^ned  de- 
creased teaslla  shear  streagth.   Streagth  la- 
creases  appeared  to  laerease  whea  testUg 
ipeeds  ware  doablad.   Flash  reaoval  eahaaeed 
teasile  shear  streagth  reaalts.   No  slaalfleaat 
aiffereaees  la  test  resalt  occarred  betweea 
tests  prepared  with  cold  or  pre-keated  presses. 
Tlae  lapse  variatloas  betweea  euriag  a^d  testla 


were  act  slgalfleaat  la  teat  reaalts 


AO-401  335     Dlv.   14.  17 
'TISTM/ODN)  OTS  price  $1.60 


( 


Geaeral  Dynaa 
EFFECT  OF  VAR 
TEMPERATURES 
Report  oa  Mat 
EC-1459,  EC-1 
iaaufactariag 
by  R.  V.  Lawl 
Satherlaad. 
■0.  8926-129; 
(Coatraets  AF 


Aether) 


DESCRIPTORS 

•Honeycoab 

wieh  coastr 

properties, 

Coapresslve 

Bonding. 


Ics/Convair,  Saa  Diego,  Calif. 
lATIONS  IN  BONDING  PRESSURES  AND 
ON  JOINT  STRENGTHS, 
erial  -  Adhesives  -  Structi^ral  - 
469,  AF-102  (Miaaesota  Mining  aad 

Co.), 
ey,  Jr.,  M.  C.  Mlyaji,  aad  «.  M. 
9  Jaly  57,  17p.  iacl.  tablas   (Rept. 

57-461 ) 

33(657)8926  aad  AF  33(6O0)i3Ol69) 
Oaelassified  repoirt 

•Adhesives,  •Alaalaaa  aljloys, 

coresA  Pressare,  Teaperaturje,  Saad- 

aetion.  Beaded  joiats,  Teaaile 

Aging  (Materials),  Shear  sjtresses, 

properties.  Heebaalcal  prnpertiaa. 


The  effects  of  variatiaas  la  pressures  Uad  tea- 
peratures  for  carlag  adhesive  bonded  Joints  aade 
betweea  2024-T86  alaalaaa  alloy  overlapa,  aad 
2024-T86  alaalaaa  alloy  face  plates  aad  3003-HI9 
•laaiaua  alloy  hoaeycoab  cores  with  EC-11459.  EC- 
U69  and  AF-102  adhesives  were  deterainH.   The 
caring  cycles  ased  were  (1)  150  psi  preasure  at 
350  F  for  2  hours.  (2)  100  psi  pressare  at  250  F 
J«r  30  alaates  followed  by  350  F  for  2  ikoars,  (3) 
■°0  psi  pressare  at  35O  F  for  2  boars,  had  (4) 


85  pal  prasaara  at  350  F  for  2  h 
two  of  tba  foar  eare  cycles  gave 
-67  F  teasile  shear  streagtha 
shear  streagth  obtalaed  by  the  1 
eyclea  was  slightly  low.  Tba  aa 
streagth  produced  by  all  foar  ey 
factory.  The  hoaeycoab  saadwleh 
straagths  at  -67  F  were  satisfac 
The  rooa  teaperature  peel  streag 
coab  saadwleh  varied  eoasiderabl 
sacoad  care  cycle  produced  satis 
(Aathor) 


AD-401  364     Dlv.   I4 
(TISTM/RGR)  OTS  price  $1.10 


oars.   The  first 

satiafaetory 
The  216  F  teasile 
aat  three  eare 
tal-to>aatal  peel 
eles  was  satls- 

flexural 
tory  throughoat. 
ths  of  the  hoaey- 
y  aad  aaly  the 
factory  straagtba. 


Foraiga  Taeb.  Dlv. 
Hright-Pattarsoa  A 
FOAMED  PLASTICS  ON 
AND  THEIR  COMBINAT 
by  M.  ¥a.  Borodla, 
1  Mar  63,  5p.  (Tr 
Khlalya  1  Praktick 
orgaaicheskikh  Soy 
Nr  6.  Ooklady,  Dls 
AN  SSSR.  Laalagrad 


.  Air  Farea  Systaas  Coaaaad, 
Ir  Force  Base,  Ohio. 

A  BASE  OF  ORGANOSILICON  RESINS 
IONS  KITH  ORGANIC  POLYMERS. 

Z.  I.  Kasakova,  aad  athera. 
aas.  ao.  FTD-TT-62-1654  froa 
askaya  Prlaaaealya  Kraaaa- 
edlaaaly.  Trady  Koaf araatsil, 
kussii.  Beshaaiye,  Ixd.  vo 
pp.  304-306.  1958) 

Oaclassifiad  rapart 


DESCRIPTORS:   •Expaadad  plasties,  •Silicoa 
plastics,  Machaaical  propartias. 

AD-401  386     Dlv.   14.  17 
(TISTM/ODN)  OTS  priea  $1.60 

Geaeral  Dyaaaics/Convair,  Saa  Diego,  Calif. 
EFFECT  OF  BONO  VOIDS  ON  FATIGUE  STRENGTH. 
Report  oa  Material  -  Adhesives  -  Structural, 
by  C.  Coaaway,  G.  D.  Liadaaeaa.  aad  R.  E.  Rise. 
8  Apr  38,  Up.  iacl.  lllaa.  tablas  (Rapt.  ao. 
8926-136}  57-510) 

(Ceatraeta  AF  33(657)8926  aad  AF  33(600)31174) 

Uaelaasifiad  raport 

DESCRIPTORS:   •Alnaiaua  alloys,  •Hoaeycoab 
cores,  •Adhesives.  Fatigue  (Machanics).  Metal 
plates,  Machaaical  properties.  Bonded  joints, 
Faflura  (Mechaalcs).  Daforaatloa,  Loading 
(Maehaaies).  Boadlag,  Tests. 


teasioa  fatigue  taata  ware  aade 

bonded  aluainua  alloy  honayeoab 
ed  of  2024  aluaiaua  alloy  face 

1469  adhesive.   Voids  of  varioaa 
reduced  lata  the  test  spaciaens  to 
f  their  effect  on  fatigue 
ad  eaduraace  was  found  to  depend 
ter  as  well  as  area;  longer 
h  a  given  area  produce  longer 
aits.   Voids  were  not  found  to 
agate  uader  repeated  loada.  (Aathor) 
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AD-401  477     Dlv.   14 
(TISTM/SJR)  OTS  price  $1.10 


Olin  Mathiesoa  Chealcal  Corp.,  New  Haven,  Coan. 

B10H12  POLYMERS. 

lateria  rept.  no.  2, 

by  T.  L.  Heylag,  H.  A.  Schroeder  and  others. 

15  Apr  63,  7p.  Incl.  lllus.  table  (Technical 

rept.  ao.  13; 

(Coatract  Noar-339500,  ProJ .  NR  356  431) 

Unclassified  report 

DESCRIPTORS:   "Organic  coapounds,  •Orgaale 
phosphorus  coapounds,  Azldes.  Decaboranas, 
Coaposite  aaterials.  Asbestos,  Glass  textiles. 
Carbon.  Tensile  properties,  Polyaerlxat Ion, 
Molecular  weight.  Spectra  (lafrared).  Heat 
resistant  plastics.  Stability,  Laalnated 
plastics.  Organic  coatings,  Metals.  Syatbesis, 
Polyaers. 


B6 


Dlviilon  14  -  MATERULS  ( NO N- METALLIC) 


Tk«  ayatketit  »ni    k«at  stability  of  a  polyaer 
•f  dceaboraaa  eoataiaiag  pkoipkorui,  aitrogea 
aad  pbaayl  ratidaei  arc  ditcatied.   Tke  pelyaer 
■at  caapailttd  «itk  aibestot,  refrasil  or 
earboa  flbori,  laaiaated  on  glast  clotk,  aad 
alao  toitod  ai  a  eoatiag  for  aetali.   Molecalar 
••iflht  aad  iafrared  ttadiei  «ere  perforaod. 

A0-i01  508     Oiv.  U.  1 
(TlSn/CCl)  OTS  prict  $8.60 

krmj    Eafiaear  laterMajri  Experiaeat  Statioa, 

Vieksbarg,  Mist. 

BIACH  STABILIZATION  TESTS  OF  LANHING  tATS  AND 

PICrABIICATEO  MEHBtANES, 

kjr  S.  C.  Tacker  aad  J.  L.  Garrett.  Feb  62. 

If.  iacl.  illat.  tablet  (Teebaieal  rept. 

B«.  3-592) 

Oaelattificd  report 

DISCIIPTOISt   •Laadiag  aatt.  *Heabraaet. 
■Boachei,  Effect iveaett.  Steel,  Cottoa, 
NylOB.  Alaaiaaa,  Syatbetic  rabber.  Traffic- 
ability.  StabiliiatioB. 


Plold  tattt  «ere  coadaeted  at  La  T 
aad  Satciaio  Beacb,  oa  tke  Brittaa 
Friaco,  oa  tkree  aetal  laadiag  aat 
prefabricated  aeabraaet  to  deterai 
ability  aad  effect iveaett  at  porta 
•x^dioatt  for  iacreatiag  tke  traf 
taatial  of  aapropared  beacket  for 
•bare  ditckarge  operatioat.  latt 
tbe  FSP.  a  ligkt  pierced  tteel  pla 
•  boavitr  pierced  or  perforated  tt 
tba  Til.  «a  oxtraded  alaaiaaa  aat. 
toatod  aerot  tbo  T1 .  a  No.  8  eott 
eaatod  ■•■feraao;  aad  tbo  T12  aad  T 
eaatad  ayloa  aaabraaet.  All  aater 
caabiaatloat  totted  iacreated  tke 
potoatial  of  TOhicalar  traffic  acr 
Of  tbo  aarfacitf  aaterialt  totted, 
laadiaf  aat  aaderlaia  aitk  aeabraa 
tatitfaetory  ia  porforaaace.  All 
foraed  tati tf act  or i ly  aaderaeatk  t 
■oabraaot  laproved  tbo  perforaaaee 
bat  tke  No.  8  cottoa  dack  (Tl)  tat 
clable  aaabor  of  paactares  by  tbe 
MB*1<-  All  iteat  totted  caa  be  r 
aad  roated  at  varioat  loeatloat  by 
(Aatkor) 
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y  coast  of 
t  aad  tkree 
ae  tkeir  luit- 
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of  tke  PSP, 
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apidly  reaoved 

field  troopi.' 


*D-X01  550     Ditr.   U 
(TISTI/OON)  OTS  price  $1.50 

Rock  Itlaad  Arseaal  Lab.,  111. 

EPPeCT  OF  STOIAGE  ON  LUBRICATING  GREASE 

COMPATIBILITY, 

by  F.  S.  Meade  and  R.  L.  Younff.  9  Jaa  63.  51p. 

iacl.  iUus.  tablet  (Rept.  no.  63-88) 

(DA  Project  ao.  1-A-0-2^401-A-107) 

Uaclattified  report 

DESCRIPTORS:   •Lubricaats,  •Greases,  Storage, 
■eckaaical  properties,  Ckeaical  aaalysis. 
Test  aetkods,  Experiaeatal  data,  Soaps, 
■taeral  oils,  Coapat ibi lity. 

ke  coaaatibilltT  of  biaarr  aixtures  of  taelve 
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y  of  biaary  aixtures  of  twelve 
tiag  greases,  akea  aixed  ia  tke 
ratios  10^-90^,  503(-50$,  aad 
or  storage  for  eigkteen  aoatks 

Approxiaately  15%  of  tbe  grease 
-exaaiaed  for  coapat ibi lity 
t'ttorage.   Tbe  greates  studied 
ickeaed,  noa-soap  tbickeaed,  aad 
eaed  product.   Botk  aiaeral  oil 
aid  types  were  represeated.   Ap- 
of  the  biaary  grease  aixtares 
after  aa  eigkteea- aoatk  storage 
storage  period  wat  iacreated  to 

aaaber  of  coapatible  aixtures 


AO-401  656     Di».   U,  26,  17 
(TISTD/AM)  OTS  price  |1.50 

Mistittippi  State  U. ,  State  College. 
NONDESTRUCTIVE  ANALYSIS  OF  THE  BRITTLE  FRACTURE 
BEHAVIOR  OK  CERAMIC  MATERIALS. 
Fiaal  rept..  1  Sep  60-31  Aug  61, 
oy  J.  H.  Lauckner,  T.  F.  Torriet,  aad  J.  L. 
Pentocott.  Feb  63,  51p.  iacl.  illut.  62  roft. 
(Coatract  AF  33(616)7^^7,  ProJ.  7360) 
(ASD  TR  61-^36,  pt.  1)  Uaclattified  report 

DESCRIPTORS:   •Non-destructive  testing, 
Strottot,  Fracture  (Heckaaict),  Ceraaic 
aaterialt,  Ceraett,  Grapkito,  Mechanical 
propertiet,  Glatt,  Ductility,  Dielectric 
propertiet.  Failure  (Meckanict),  Bibl iograpk iet . 
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AO-401  658     Oiv.   U 
(TISTM/BRM)  OTS  price  $1.50 

Araoar  Research  Fouadatioa,  Chicago,  111. 

ULTRASONIC  METHODS  FOR  NONDESTRUCTIVE  EVALUATION 

OF  CERAMIC  COATING. 

Final  rept.,  1  Mar  61-28  Fob  62 

and  Physics  of  Materiali, 

by  K.  E.  Feith  aad  N.  E.  Lawrie 

iacl.  illut. 

(Contract  AF  33(616)6396,  Proj.  7360) 

(MAOD  TR  61-91,  pt.  2)   Uaclattified  report 

DESCRIPTORS:   •Ceraaic  coatiagt,  •Noadottruc- 
tive  totting,  Ceraaic  aaterialt,  Metalt, 
Boadiag,  Mechanical  properties,  Adhesioa, 
Acoustic  equipaent.  Display  tyttoat.  Ultra- 
sonic rad  i  at  i  on . 

This  report  describes  ia vest igat ioat  into  the 
use  of  ultrasonic  techniques  to  deteraine  the 
strength  and  integrity  of  ceraai c-aetal  bonds. 
An  acoustic  iaage  converter  systea  was  used 
successfully  to  obtain  a  television  type  display 
of  1/32  in.  diaa.  laainar  defects  in  a  sirconiua 
oxide-inconel  bond.   The  aeasured  defect  thick- 
ness varied  between  300  and  500  aicroinches  or 
about  a  factor  of  three  greater  than  the  average 
large  grain  in  the  coating  aaterial.   Schlieren 
optical  and  acoustic  lens  techniques  were  used 
to  visually  investigate  detailed  properties  of 
ultrasonic  fields  and  the  interaction  of  ultra- 
sonic energy  with  a  solid.   The  theory  of 
Rayleigh  waves  was  reviewed  to  provide  a  fraae- 
work  for  experiaeatal  integrity  deterainat ions  of 
ceraaic  coatings.   (Author) 


AD-i;01  705     Div.   U,  8 
(TISTM/AMS)  OTS  price  $2.60 

Aray  Electronics  Research  and  Develop 

Fort  Monaouth,  N.  J. 

DIELECTRIC  CONSTANT  AND  LOSS  TANGENT 

FEKRITES  AT  ELEVATED  TEMPERATURES. 

by  T.  Collins  and  I.  Bady.  Apr  62,  13p 

illus.  tables,  3  refs.  (ASRDL  Technics 

2273) 

Unclatiified  reUort 
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^nt  Agency, 
MICRONAVE 


propertiet. 


DESCRIPTORS:   •Ferritet,  •Dielectric 
•Microwavet,  High  teaperature  reieardh 
Perturbation  theory,  Teaperature,  Circuitt, 
Nickel,  Nickel  coapoundt.  Cobalt  coapjoundt, 
Magnetiua  coapoundt,  Aluainua  coapoufvds. 
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«  0.0005.   (Author 
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AD-401  734     Div.   U 
^TISTM/BRM)  OTS  price  $1.10 

Foreign  Tech.  Div.,  Air  Force  Systeat 
Iright-Pitterson  Air  Force  Base,  Ohio. 
CRYSTALLINE  STRUCTURE  OF  THE  NEW  CLOSE 
■ODIFICATION  OF  SILICA.  Si02, 
by  S.  M.  Stithov,  and  N.  V.  Belov.   13 
7p.  iacl.  illut.  tables   (Trans,  no.  Ftlf 
1709  froa  Doklady  Akadeaii  Nauk  SSSR. 
pp.  951-954.  1962) 

Unclassified  reddrt 


DESCRIPTORS:   •Silicon  coapounds,  'C 
structure.  High  pressure  research,  Hi 
teaperature  research.  Crystal  lattice 
diffraction  aaalysis.  Oxides. 


AD-401  773      Div.   U 
(TISTM/CCH)  OTS  price  $2.60 


RAND  Corp.,  Santa  Monica.  Calif. 
SELECTION  OF  MATERIALS  IN  MINIMUM  NEI 
by  Villiaa  R.  Micks.   Mar  63,  23p.  (Re 
P-2729) 

Uaclasiified  rep 


GHI 

pt 


DESCRIPTORS:  •Materials,  •Design,  Co 
Processing.  Military  requi reaeats.  St 
parts.  Loading  (Mechanics).  Structura 
«rties.  Stresses,  Weight. 

The  purpose  of  this  paper  is  to  deaonst 
ainiaua-weight  design  aethods  assist  in 
•election  of  aaterials.  The  area  of  de 
discussed  deals  with  structural  or  load 
coaponents.  The  principles  apply  to  al 
ponents  having  the  design  funttion  of  t 
ting  forces  through  space,  including  su 
**  Jet  engines,  subaariaes,  bridges,  et 
(Author) 
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AD-^01  789      Div.   U,  A 
(TISTM/SJH)  OTS  price  $2.60 

Midwett  Research  last.,  Kansas  City,  Mo. 
SYNTHESIS  OF  ELASTOMERS  CONTAINING  Si-N  BONDS 
IN  THE  MAIN  CHAIN. 

Quarterly  progress  rept.  no.  6,  1  Jan-31  Mar  63. 
by  L.  W.  Breed  and  R.  L.  Elliott.   31  Mar  63, 
22p.  incl.  illus.  tables. 

(Contract  DA-23-072-0RD-1687,  Proj.  593-32-002) 

Unclassified  report 

OESCHIPTOHS:   "Organic  coapounds,  •Heat 
resistant  plastics,  •Elastoaers,  Hydrolysis, 
Stability,  Silicon  coapounds.  Nitrogen  coa- 
pounds. Heterocyclic  conpouads.  Catalysts 
(Chemistry),  Chlorides,  Aaaoniua  coapouads. 
Tin  coapouads,  Antiaoay  coapounds,  Titaniua 
coapounds,  Uroaides,  Aluainua  coapounds. 
Sulfates,  Synthesis  (Cheaistry). 

lBproveae«t  in  iWe    hydrolytic  stability  of  poly- 
aers  prepared  by  the  condensation  of  silazanes 
with  organic  diols  is  observed  when  N-H  groups 
in  the  polyaer  chain  are  replaced  by  N-melhyl 
groups.   Several  new  diols  were  exaained  in  this 
type  of  polyaerizat ion,  but  none  of  the  oaterials 
equal  resorcinol,  1 ,4-benzenedioelhanol ,  ^t^-di- 
hydroxybiphenyl,  or  bisphenol  'A'.   In  studies 
of  the  reactions  of  cyclic  silicon-nitrogen  com- 
pounds under  the  influence  of  acidic  or  basic 
catalysts  at  175  C,  it  was  concluded  that  the 
chief  reaction  iavolves  randoai zat i on  of  the  cyc- 
lic structure.   A  new  polymer  containing  pheny- 
iene  groups  and  silicon  and  nitrogen  in  the  nain 
chain  is  reported.   (Author) 


AD-401  800      Div.   14 
(TTSTM/LMH)  PTS  price  $8.60 

Illinois  L'.  ,  L'rbana. 

DEFLECTIONS  OF  REINFORCED  CONCRETE  FLOOR  SLABS, 

by  M.  D.  Vsnderbilt,  M.  A.  Sozen,  and  C.  P.  Siess. 

Apr  63.  2e7p,  incl.  illut.  tablet.  47  reft. 

(Stractural  retearch  teries  no.  263) 

(Contract  NBy-37633) 

Unclassified  report 

DESCRIPTORS:   •Floors,  'Structures,  Construc- 
tion, Materials,  Deformation,  Load  distribution, 
Standardt.  Civil  engineering.  Moments.  Concrete, 
Deflect  ion. 


AND 
OXIDE 


AD-401  854     Div.   U 
(TTSTM/BRW)  OTS  price  $1.60 

Bell  Aerotyiteat  Co.,  Buffalo,  N.  Y. 

MODt'LL'S  OF  RLPTL'RE,  THERMAL  CONDUCTIVITY 

THERMAL  EXPOSURE  TESTS  ON  FOAMED  ALL'M  INIM 

AND  FOAMED  ZIRCONIUM  OXIDE, 

by  D.  J.  Powert.   Mar  63,  Up.  incl.  Illut. 

tablet.  (Rept.  no.  63-13(M)) 

(Contract  AF  33(657)8555) 

Unclatiified  report 

DESCRIPTORS:   •Ceramic  materials.  Mechanical 
propertiet.  Thermal  conductivity.  Aluminum 
compoundt.  Zirconium  compoundi,  Oxidet,  Pnrout 
aaterialt,  Foamt. 

Phyilcal  property  data  at  room  temperature  and  at 
high  temperatures  are  presented  on  foamed 
alumlnua  oxide  and  foamed  zirconium  oxide  mate- 
rials.  Tests  conducted  were  modulus  of  rupture, 
thermal  conductivity,  and  thermal  exposure. 
( Author) 
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AD-A01    908  D«».       U 

(TISTM/LIH)    OTS    prie*  |1.60 

Salth,    A.    D.    Corp.,    lilwaikee,    Wis. 

GLASS    SUIFACE  CHEITSTIY    FOI    GLASS    FIBEI    ICIft- 

FOICED   PLASTICS. 

■•athly   pregrtfs   rtpt.    ■•.    13.    1-31   lar  63, 

IS    Apr   63,    6p.    illas.    ttbltt.    7   rcfi. 

(Ctatraet   N0«  62-0679-c ) 

Daelaatlfletf  report 

DCSCIIPTOIS:   •Atfhttiaa,  •Epoxy  plaattes, 
Glaaa  taxtilai,  Boadiag,  Plaaties.  Fallare 
(■•ekaalca),  Sarfaeaa,  Teata,  Sarfaca  propar- 
tlaa,  Caatiaga. 


Baa4  Itfa  of  Ovaaa-Caraiag  HTS  fialakatf  E  g 
«aa  ■•ra  thaa  12  daja  la  190  F  «atar  aa«  ia 
oa  taat.  lattlag  of  HTS  glaaa,  aa  dateraia 
by  tka  eapttve  babbla  taehaiqae.  waa  ataila 
apoxy- raata-coatatf  glaaa.  The  contact  aagla 
81-90,  iadleattag  a  high  degraa  af  aaa-«att 
watar.  Bead  Iffa  of  aluainaa  «aa  alao  atad 
aa  part  of  tha  aark  oa  bead  atraagth  taatia 
Bend  Itfa  of  aa-rollad  alaainaa,  ahethar  tr 
•(th  A-1100  or  aot,  «aa  poor.  Althoagh  aat 
caatinga  aight  be  affective  in  preventing 
atreagth  deter ioratiea  of  glaas  fibera  dee 
aeiatare,  developaeat  «erk  aoald  apparehtly 
needed  to  obtain  effective  aoiatare-reaiata 
bonding  of  epoxy  realn  to  the  alaaiana«coat 
glaaa  fibera.  Reeeat  work  kaa  indicated  tk 
tke  bead  atreagtk  teat  coald  be  aodified  to 
ataiaiie  tke  effect  of  atreaaea  created  by 
akrlakage  of  tke  kigk  expanaion  retin  darin 
eariag.   (Aathor) 
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AD-i02  080     Div.   U."  17 
(TISTB/LIH)  OTS  price  |8. 10 

Loekbeed  Afrcraft  Corp.,  Suaayvale,  Calif. 
COIPOSITE  HATEBIALSl   AN  ANNOTATED  BIBLI0G8APHT, 
ceap.  by'  Helea  H.  Abbott.   Feb  63.  89p. 
(Special  .bibliography  rapt.  5-10-62-52;  Rept.  ao. 
5-10-62-52) 

Uaclaaaified  report 

DESCRIPTORSt   •Bibliographies,  •Heat  reaistaat 
aaterialg,  •Coaposite  aaterials.  Refractory 
aateriali,  Boroa  alloyi,  Glats  textiles.  Metal 
plates,  Alaaiaaa  alloys.  Plastics.  Powders, 
■etals.  Heat  reaistaat  actalg  aid  alloya, 
PraparatloB. 

AD-AOa  160     Div.   U 
(TISTH/ODN)  OTS  price  |1.60 

Geaeral  Dyaaaics/Coavai r,  San  Diego,  Calif. 

"HEAT  BARRIER"  CHARACTERISTICS. 

Rept.  oa  laterial  -  lasulatloa  -  Theraal  Strac- 

taral  Laaiaatiag. 

by  H.  H.  Stier  and  V.  ■.  Sntherland.   18  Oct  57, 

9p.  iael.  iUus.  (Rept.  ao.  8926-123) 

(Coatract  AF  33(600)8926) 

Oaclassified  report 

DESCRIPTORS:   'Theraal  insulation,  •Alaaiaua 
alloys,  •Laaiaatea,  Extrusioa,  Rivets,  Sili- 
ceae  plastica,  Haloearboa  plasties.  Riveted 
Joiats,  Materials,  Tests.  Metal  plates. 
Heat  traasfer. 

The  effect iveaeas  of  CTL-91-D  aad  Rocketon  and 
Mlssileoa  whea  latcrposed  as  a  laaiaate  between 
a  clad  202A-T3  alaaiaua  alloy  plate  aad  a  202^- 
T3  alaaiaua  alloy  extrusioa  aad  fastened  with 
2017-T31  alaaiaua  alloy  rivets,  waa  observed  in 
teras  of  the  teaperatare  differeaee  betweea  the 
hot  side  of  the  plate  aad  the  extreae  edge  of  the 
oatataadiaj  web  of  the  Tee-extrasi on  stiffeaer 
oa  the  cold  side  of  the  heated  plate  stiffeaer 
coabination.   The  traasfer  of  heat  froa  the  plate 


iato  the  Tee-ext real oa  through  the  aetallic  path 
provided  by  the  rivets  rendered  the  'heat  barrier' 
liaef feetive.   The  effect i veaeas  of  silicone  rub- 
ber aad  foaaed  silastic  aad  tefloa  sheet  as  'heat 
barriers'  ia0.07  te  0.25.1a  thldtaesses  was 
checked  by  observiag  the  teaperatare  drop  through 
the*  whea  they  were  placed  oa  a  heated  hotplate. 
The  aaall  teaperature  drop  observed  la  these  aa- 
terials duriag  test  indicated  their  iaeffective- 
aess  as  'heat  barriers.'   (Author) 


AD-402  162     Div.   U 
(TISTM/AM)  OTS  price  fl.lO 

Geaeral  Dyaaaiea/Convai r,  San  Diego,  Calif. 

EFFECT  OF  SURFACE  PREPARATION  ON  ADHESIVE  BOND 

STRENGTHS. 

Rept.  oa  Material  -  Stainless  Ste<«I  -  Type  ^10, 

Cast i  ag, 

by  H.  Pearaoa,  6.  L.  Picotte,  and  E.  E.  Keller. 

30  Dec  57.  If.    iael.  illua.  table*  (Rept.  no. 

8926-127) 

(Coatract  AF  33(657)8926) 

Uaclassified  report 

DESCRIPTORS:   •Cleaaiag  coapounds.  •Cleaning, 
•Adhesives.  •Bonding,  Aluainua  alloys.  Stain- 
less steel,  Teasile  properties.  Joints,  Chro- 
aiaa  coapouads,  Fluroides,  Sulfates,  iiata, 
Solutioas,  Alloys. 
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AD-i02  163     Blv.   U,  17 
(TISTM/ODN)  OTS  price  $1.10 
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rovidlag  suitable 
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coasisted  of  a  10J( 
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Geaeral  Dyaaalcs/Coavair,  Saa  Diego,  Calif. 
LONG  TERM  EFFECTIVENESS  IN  MARINE  ATMOSPHERES. 
Rept.  on  Material  -  Finishes  and  Coatiags  - 
■'Touch-Up*'  Corrosion  Pre  vent  at i vea , 
by  A.  F.  Hooper,  J.  C.  George,  aad  R.  K.  Keller. 
29  Apr  59,  7p.  iael.  illas.  (Rept.  ao.  8926-131) 
(Coatract  Af  33(657)8926) 

Unclassified  report 

DESCRIPTORS:   •Protective  treataents,  •Aluai- 
nua alloys,  •Corrosion  inhibition.  Finishes 
and  finishing,  Chroaic  acids.  Corrosion, 
Sheets,  Sarfaces,  Sprays,  Coatiags,  Screws, 
Staialess  steel. 

The  effectiveness  of  10](  chroaic  acid  solution, 
Alodine  1200,  Iridite  H,  and  Bonderite  710  when 
applied  to  clad  7075-T6  alaaiaua  alloy  sheet  pro- 
vided with  staialess  tttpl   aetal  screws  and  Hack 
lockbolts,  ia  retardiag  industrial-aariae 
ataospheric  corrosioa  was  cheeked.   Tea  aoatha 
oatdoor  exposare  of  represeatati ve  test  paaels 
revealed  that  aoae  of  the  *touch-up'  flalshes 
were  effective  ia  retardiag  corrosive  attack  for 
thia  leagtk  of  tlae.   (Aatkor) 
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AD-402    168  Div.      U 

(TISTM/ODN)    OTS   price   $1.10 

Geaeral    Dyaaai ca/Coavai r,    Saa   Diego,    u 

SKTDROL    500   HYDRAULIC   FLUID    RESISTANCE 

Rept.    oa   Material    -   Adkeaives   -   Struct 

EC   1660   aad  AF-32, 

by   A.    F.    Hooper,    J.    C.    George,    and  E. 

11   Feb   59,    ip.    tables    (Rept.    ao.    8926-hU7) 

(Coatract    AF  33(657)8926) 

Uaclassified 
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report 
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DESCRIPTORSt      •Alaaiaaa   alloys,    • 
tapes,    •Adkesives,    Aglag    (Materials) 
Hydraalic    flaida,    Teasile   properties 
patibility.    Beaded   Joiats,    Beading, 
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AD-402    170  Div.      U,    17 

(TISTM/ODN)    OTS   price   |1.60 

Ceaeral    Dyaaaiea/Coavalr ,    Saa   Diego,    C4Ht. 
QUALIFICATION   TESTS    FOR    METAL-TO-METAL    AND    HONEY- 
COMB   CORE    PANEL   BONDING   OF    ALUMINUM    ALLQYS. 
Report    oa   Material    -   Adkesives   -   Structural   - 
FR  58    (Blooaiagdale   Rabber   Co.).  ] 

by  H.    H.    Huat,    E.    E.    Bergatroa  aad   otkeis. 
2  Jaae   59.    15p.    Iael.    tablea,    9   ref^.    (Rept.    ao. 
8926- U9)  I 

(Coatract   AF  33(657)8926)  | 

Uaclaaaified   repjdrt 

DESCRIPTORS:  eHetala,  •Alaaiaua  alloly 
•Hoaeycoab  corea.  •Adhesives,  Haaiditl] 
Sea  water,  Salts,  Teaaile  properties.  Adhesive 
iopes,  Processlag,  Specif icatioas,  Shdar 
■tresses,  Coapressive  properties,  Fael 
potibllity.  Filaa.  Meehaalcal  properti 
Boadiag,   Teata. 


y,  Spraya. 


a,  Coa- 
io*. 


Lap  shear  teasile  aad  peel  test  speeiaeHs.  iacer- 
poratlag  202^-T3  alaaiaaa  alloy  sheet.  Lad  BR-2^ 
•dkesive  priaer  aad  FM  58  fila  adhes ive{  were 
prepared  aad  tested  ia  accordaace  with  S(pecifica- 
tioa  Mil-A-5090B  and  Convair  Specif Icatljoa  22- 
01310,  respectively.   Ia  additioa,  1/2  kirn,    thick 
■laaiaua  alloy  hoaeycoab  paaels  coasistliag  of 
0-020  la.  thick  clad  202^-T3  alaaiaua  aboy  face 
plates  aad  5052  alualaaa  alloy  koaeycoab;  core 
**d  tke  two  adkesives  aeatioaed  were  prMared  aad 
totted  la  accordaace  with  Coavair  Spec i^icatioa 
22-00401.   The  curlag  procedare  involved  ia 
(peeiaen  preparatioa  coasisted  of  pre-cliriag  at 
175  F  for  60  aiaates  aad  boadiag  at  350  F  for 
M  aiaates  uader  a  pressure   of  50  psi.   The 
«««is  showed  the  FM  58/BR-223  adhesive  pystea  ia 
eoaforaaaee  with  Specif icatioa  Mil-A-50§DB  re- 
qnlreaeats  for  teaaile  ahear  atreagth  »l   -67  F.. 
"oa  teaperatare  aad  180  F.;  aad  after  f^posure 
to  JP-4  fyei,  Skydrol  500,  100$  relativ s  huaidity 
•■d  salt  apray.   The  adhesive  systea  al  ip  was 


shown  la  eoaforaaaee  with  flexural  and  peel 
atreagth  requlreaeats  for  alualaaa  hoaeycoab 
paael  coastractioa.   Soae  of  the  peel  tests  iadi< 
cated  that  the  adheaive  ayatea  could  be  ased  suc- 
cessively for  large  aetal-to-aetal  boada. 
( Aathnr) 

AD-402  174     Div.   U,  25 
(TISTM/ODN)  OTS  price  $1.10 

Geaeral  Dynaalcs/Convalr ,  Saa  Diego.  Calif. 

REFLECTANCE  CHARACTERISTICS. 

Rept.  oa  Material  -  Fialahes  aad  Coatiags  - 

Reflective  Sarfaces  for  Plastic  Laaiaates, 

V.^i   IJ*'!*  ^-  "•  Craber.  aad  E.  E.  Keller. 

1  Feb  60,  7p.  Iael.  lllus.   (Rept.  ao.  8926-154) 

(Coatract  AF  33(657)8926) 

Uaclaaaified  report 

DESCRIPTORS:   •Glass  textiles.  •Laaiaated 
plestlcs.  •Polyester  plastics.  Surfaces,  lia, 
Alaaiaaa,  Flaae  sprayiag,  Ref lectoaeters, 
ReflectloB,  Laaiaates.  Surface  propertlea. 

Coaaercial  alaaiaaa  foil  (ceaeated),  flaae 
apraved  alaaiaua  (0.003-la.  thick  coaaerclally 
lllV'    ?'?/^"*  fP"'*"  »»■  (0.003-ia.  thick 
r!TTr5  I!"',"*""^  ""•  tpplled  to  polyester 
r!J  !Zfl  """"  ^*'**  l"l"te  surfaces  aad  the 
reflective  spectra  of  the  resultaat  reflective 
sarfaces  were  deteralaed  wltk  a  Beckaaa  DK-2 
apectroreflectoaeter.   The  various  soeetra  ii. 

»:  ir,.'.'  T.s.:i;i'-'- ...:"'J::.i" 

AO-402  178     Div.   14.  16,  4 
(TISTM/ODN)  OTS  price  |.50 

Coatiag  aad  Cheaieal  Lab.,  Aberdeea  Provlao 
Groaad,  Md.  * 

APPLICATION  OF  THE  INTERNAL  STANDARDIZATION 
METHOD  FOR  THE  GAS  CHROMATOGRAPHIC  DETERMINATION 
OF  DRYING  OIL  FATTY  ACIDS. 

br  George  G.  Eaposito.   20  Mar  63.  9p.  Iael. 
tobles   (CCL  Rept.  ao.  139) 
(DA.  ProJ.  I-H-O-244OI-A-I 10-05) 

Oaelaasified  report 

DESCRIPTORS:  •Fatty  acids.  •Orgaaic  coatings. 
•Fatty  acid  esters.  Oils.  Separatioa,  Cheaieal 
■aalysis.  Chroaatographic  aaalysis.  Materials. 
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(Aathor) 
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AD-402  225     Div.   14 
(TISTM/LHH)  OTS  price  $.50 

Plastics  Teckaical  Evaluatioa  Center,  Picatiaay 

Arseaal,  Dover,  N.  J. 

DEFENSE  SPECIFICATIONS  AND  STANDARDS  FOR  AND 

RELATING  .TO  REINFORCED  PLASTICS, 

by  Noraan  E.  Beach.   Mar  63,  lip.  iael.  tables. 

(Plastec  note  ao.  3) 

Uaclassified  report 

DESCRIPTORS:   "Specif icatioas,  •Scieatifie  re- 
search, •Laaiaated  plastics,  Laaiaates,  Saadwich 
coastractioa.  Textiles,  Departaeat  of  Defease, 
Staadards,  Plastics,  Materials. 
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AD-i02   30  5 
(TISTM/UN) 


01».       U.    26,    27 
OTS    pric*  $1.00 


¥■!■•   Bafiaevriag  Co.,    Alczantfrta,    Va. 

CLBCTIOOEPOStTION    OF    EROSION    AND  OXIDATION 

■  ESISTANT   COATINGS    FOR    GR4PHITE. 

Flaal  laaaary  rcpt., 

by  E.  Gootfaaa  aad  R.  Thaapton.   15  Mar  63, 

lllat.  tablat. 

(Caatract  N600(19) 58317) 

Oaclaitlficd  raport 


17p. 


DESCRIPTORS:   •Rafractary  coatinga,  •Graphite, 
Ratal  caatiags,  Ceraale  coatings,  Caraats, 
Racket  aeter  aastlei.  Oxidation,  Erotioa, 
Caraate  aatartajt,  Elactradapast t tea,  Caattaga. 

Stadtai  ware  aadt  of  altctrodepottted  aatal- 
ceraale  eaaposite  caatiags  for  protection  of 
graphite  racket  noiilai  against  oxidation  and 
crasien.   A  series  of  nosslet  were  coated  with 
di ffereat-  thicknesses  of  the  ceraet  and  fired 
in  a  gaseeas  hjrdrogen-gaseoas  oxygen  rocket 
aoter.   The  data  froa  these  firings  indicated 
that  2.0  to  2.5  atla  is  tha  optiaaa  coating 
thickness.   The  effect  of  the  concentration  of 
ceraaic  particles  ta  the  plating  bath  on  the 
saount  of  ceraaic  oecladed  in  the  coating  was 
invest Igated.   Resalts  of  this  study  shewed  that 
there  was  aa  effect  an  the  aaount  of  particles 
ia  tha  caatiags.   (Aathor) 


AO-402  308     DlT.   U 
(TISTI/SJR)  OTS  prica  $.75 

Maehaalcal  Technology  Inc.,  Lathaa,  N.  T. 

APPLICATION  OF  ROLLING  ELEMENT  COASTOONN 

TECHNIQUES  TO  THE  DETERMINATION  OF  LUBRICANT 

PROPERTIES. 

by  S.  F.  Marray.   8  Apr  63.  Up.  illas.  tablas, 

2  rafs.  (Rapt.  ao.  im-63TR13) 

(Coatract  Near  372900) 

Oaclasslfied  raport 

DESCRIPTORS:  'Orgaalc  coapoaads,  •Lubricants. 
Test  aathods,  Frictioa.  Hathaaatieal  aaalysit. 
Shear  stresses,  Labrlcatioa,  Viscosity.  Roller 
bcariags.  Test  equipaeat. 


The  coacept  of  elastohydrodyaaaic  lubrlcat 
is  kaowi  to  daptad  en  the  aoa-Nawtoaiaa  pr 
ties  of  tha  labricaat.   Ia  a  previously  re 
stady;  a  taekaiqua  was  dascribed  for  study 
this  bahaTior  by  aaasariag  the  coast-down 
aetaristies  of  lubricated,  iastruaaat-tise 
baariags.   Essaatially,  this  was  accoaplis 
labrleatiag  the  baariag  with  a  saall  quaat 
the  test  oil,  driviag  the  beariag  up  to  a 
deteraiaod  speed  by  aeaas  of  aa  air  turbia 
raeordiag  the  deceleratioa  of  the  beariag 
tha  air  supply  had  baea  cat  off.   While  th 
salts  of  that  study  ware  very  iatarastiag. 
slgaificaat  diffareacas  batwaea  oils  ware 
taiaad  oaly  whea  oils  of  high  riscosity  we 
usad.   Ia  the  carreat  prograa,  an  atteapt 
baea  aada  to  iaproTO  this  situation  by  usi 
saaawhat  diffareat  axporiaaatal  tachaiques 
These  lacladed:   (a)  Haaviar  rotors  to  iac 
the  iaartia  ef  the  rotatiag  aeabers;  (b)  R 
rather  thaa  thrust-loaded  baariags;  (c)  El 
tiaa  of  wiadaga  lasses  by  avacuatiag  tha  s 
darlag  the  coastdowa  period.   Major  eaphas 
this  prograa  has  baea  to  study  ails  of  aor 
raasoaabla  balk  viscosity.   (Author) 
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AD-^02  312     OiT.   U 
(TISTM/AM)  OTS  prica  $1.60 

Aray  Missile  Coaaaad,  Redstoaa  Arseaal.  ilaats- 

Tilla,    Ala. 

EMPIRICAL  CORRECTIONS   FOR    VARIABLE  ABSORPTION   OF 


no. 


SOFT  X-RAYS  BY  MYUR. 

by  Bernard  J.  Alley  and  Jaaes  H.  Higgias. 

1  Mar  63.  17p.  iacl.  iUus.  tablas   (Rapt. 

RK-TR-63-7) 

(ProJ.  517-06-002) 

Unclassified  report 

DESCRIPTORS:   •Polyester  plastics,  •X-ray 
absorption  analysis,  Attenuation,  Corrections, 
Aluaiaua,  Sulfur,  Chlorine,  Standards,  Filas. 

Ike  characteristic  X-rays  of  aany  light  eleaeats 
are  stroagly  atteauated  by  0.00025-inch  Mylar. 
Aa  eapirical  aethod  was  developad  to  correct  for 
the  effects  of  variable  0.00025-inch  Mylar  thick- 
ness on  the  analyses  of  these  light  eleaeats. 
Liaear  relationships  were  established  betweea 
correction  factors  for  aluainua  K-alpha  radia- 
tion and  those  for  sulfur  K-alpha  aad  chlorine 
K-alpha  radiations.   Aluainua  K-alpha  correc- 
tioa  factors  for  variable  Mylar  thickaess  are 
dateraiaed  by  aeasuring  aluainua  K-alpha  iaten- 
sities  traasaitted  by  Mylar  saaples  of  iaterest, 
aad  calcalatiag  the  correction  factors  directly. 
The  aluaiaua  K-alpha  radiatioas  orlgiaate  froa 
iaterchangeable  aluainua  standards.   The  correc- 
'tioB  factors  for  sulfur  K-alpha  aad  chlorine  K- 
alpha  are  dateraiaed  froa  the  aluaiaua  K-alpha 
factors  aad  eqaatioas  of  the  liaear  ralatloa- 
ships  aeationed.   The  aaxiaua  iateasity  ratios 
which  hava  be«a  noted  for  aaalysis  of  the  saae 
or  ideatical  saaples  agaiast  diffareat  Mylar 
filas  selected  at  raadoa  arei   aluaiaua  K-alpha 
-1.210,  sulfur  K-alpka  -1.06^,  aad  chlorine 
K-alpha  -1.C38.   (Author) 


*0-^02  315 
(TISTE/JBM) 


Div.   U 
OTS  price  1.50 


VatertowB  Arsenal  Labs.,  Mass. 

DYNAMIC  STRESS  CONCENTRATION  FACTORS. 

Rapt,  on  Basic  Research  ia  Physical  Sciences, 

by  Richard  Shea.   Mar  63,  Up.  iacl.  illus. 

6  refs.  (Techaieal  rapt.  ao.  NAL  TR  811.6/1) 

(DA  proJ.  1-A-0-10501-B-010) 

Uaclassifiad  raport 

DESCRIPTORS:   •Sheets,  •Plastics,  Loading 
(Mechanics).  Shear  stresses.  Theory,  Models 
(Siaalations) ,  Test  aethods.  Explosion  effects. 
Test  equipaent.  Conf iguratioas,  Stractual 
properties.  Stresses. 

The  problea  of  the  respoase  of  structural  dis- 
continuities to  short  duratioB  strats  pulsas  is 
studied  experiaentally.   Eaployiag  explosively 
induced  stress  pulsas  ia  thia  plastic  plates 
coatainiag  ceatral  circular  holes,  a  dyaaaic 
stress  concentratioa  factor  is  dateraiaed  as  a 
function  of  pulse  frequency.   It  is  concluded  for 
this  loadiag  case  that  the  dynaaic  stress  con- 
tration  is  signif icaatly  lewar  thaa  the  static 
value.   (Author) 

AD-i02  330     Div.   U 
(TISTM/CCH)  OTS  price  $3.60 

Oweas-Corning  Fiberglas  Corp.,  Newark,  Ohio. 
INVESTIGATION  OF  GLASS-METAL  COMPOSITE 
MATERIALS. 

-Quarterly  progress  rtpt.  ao.  15.  15  Sap- 
15  Dec  59. 

by  P.  A.  Lockwood.   15  Oac  59,  27p.  iacl.  illus. 
tables. 
(Caatract  NOrd  ^5^(^^) 

Unclassified  report 

DESCRIPTORS!   •Glass  textiles,  "High  teapera- 
ture  research,  •Coaposite  aaterials.  Metal 
coatings,  Aluainua,  Zlrcoaiua,  Titaniua, 
Statistical  analysis.  Tensile  properties. 
Industrial  research. 


This  report  includes: 

ON  POISSON'S  RATIO  OF  COMPOSITE  MATERI 

by  E.  Saibel,  and  I.  Tadjbakhsh.   S  Oc 


Stady  of  high  teaperature  glas 
■ith  considerable  success  and 
known  coapositions  in  the  Si02 
the  Si02-A1203-CaO  ternary,  aa 
HgO-CaO  quaternary  systeas  off 
field  for  fibers  with  exceptio 
tare  strangths.  Relying  on  gl 
knowledge  gained  in  earlier  st 
froa  the  CaO  ternnry  systea  we 
■ith  two  glasses  froa  the  quat 
four  glasses  froa  the  MgO  tern 
aost  of  the  glasses  studied  sh 
in  tensile  strength  both  bare 
coapared  to  ••E>>  glass,  X-99i 
system  shows  the  aost  proaise. 
■as  foraed  at  over  3100  F  •and 
tensile  strength  in  the  uncoat 
635.000  psi  and  a  tensile  stre 
coated  with  aluainua,  roughly 
than  the  tensile  strength  of  a 
glass  fibers.  Other  glasses  f 
coaposition  fields  will  be  exa 
baeoae  available.   (Author) 
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AD-A02    39A  Div.       U 

(TISTM/AMS)    OTS    price  |1. 60 

Bendix    Products    Div..    Bendix  Corp.,    Sou 

Ind. 

STRENGTHENING   OF    CHROMIUM-MAGNESIA    COM 

lateria   rept.    no.    1.    29   Jan-31    Mar    63. 

by  G.    C.    Reed.      18  Apr    63.    9p.    incl.    ta 

4  refs. 

(Ceatract   N6001 9596^7) 

Unclassified   re 

DESCRIPTORS!      •Coaposite   aaterials,    C 
Ceraaic    aaterials.    Test    aethods,    Hagn 
coapounds.    Oxides,    Tensile    properties, 
tion    teaperature.    Impact    shock,    Manufjij 
aethods,    Thoriaa   coapounds.    Extrusion 
(Mechanics),    Ductility. 


AD-/,02    A20  Div.       U.     17 

(TISTH/LHIl)    OTS    price  $10.10 

Pnrdue   U..     Lafayette,    Ind. 

MATERIALS    RESEARCH    IN    SCIENCE    AND    ENGIN^RING   AT 

PURDUE   UNIVERSITY. 

Annual    rept.    ao.    1,. 

1962.    123p. 

Unclassified   repf)^t 

DESCRIPTORS!      •Scientific    research,    •likterials. 
Molecular    structure.    Solids,    Gases,    Liquids, 
Mechanical    properties.    Optical    proper    ies. 
Transport    properties.    Structural    properties, 
Theraodynaaics,    Microwaves,    Crystal    siMcture. 

AD-402   459  Div.       U.    17 

(TISTM/AMS)    OTS    price  $1.10 

Foreiga   Tech.    Div.,    Air   Force   Systeas   C< 
■right-Patterson    Air   Force   Base,    Ohio. 
FIRST    SEMINAR    AT    THE    DEPARTMENT   OF    TECHF 
SCIENCES   OF    THE    ACADEMY    OF    SCIENCES    UKr- $SR    ON 
SURFACE    DIFFUSION    SATURATION    OF    METALS  JiD 
COATINGS   OF    HIGH    MELTING   COMPOUNDS   ON    MfTALLIC 
AND  NONMETALLIC   MATERIALS, 
by  0.    p.    Yeplk,      25   Mar   63,    7p.    (Trans. 
FTD-TT-62-1926    froa    Dopovidi    Akadeaii    N 
Dkrainskoy   RSR,    no.    6,    pp.    837-839,    196 

Unclassified   rep 


DESCRIPTORS:  •Coatings,  Thermal  diff 
Surface  properties,  Metals,  Materials 
Protective  treataents.  Manufacturing  i 
Chemical    compounds,    Symposia. 
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MATHEMATICS  -  Division  15 
15.    MATHEMATICS 

AD-^OI    03ii  Div.       15 

(TISTP/MH)    OTS   price    $1.60 

Hebrew  U.  (Israel) . 

A  MEASURE  OF  ASYMMETRY  FOR  PLANE  CONVEX  SETS. 

by  Branko  Grunbaum.   Nov  62,  12p.  incl.  illus. 

6  refs.  (Technical  (Scientific)  note  no.  35) 

(Contract  AF  61(052)187) 

(AFOSR  4585)  Unclassified  report 


DESCRIPTORS: 
bod  ies. 


•Convex  sets,  Asyaaetric 


A  functional  related  to  the  notion  of  sixpartite 
points  is  defined  for  convex  bodies  in  the  plane. 
Its  extreme  values  are  deterained  and  it  is 
proved  that  the  functional  is  a  aeasure  of 
asyaaetry.   (Author) 


AO-401  UO     Div.   15 
(TISTP/GRM)  OTS  price  $3.60 

University  of  Nisconsin,  Madison. 

TWO  APPLICATIONS  OF  CHAIN  SEQUENCES  Td 

UNIVALENCE, 

by  T.  L.  Haydea  and  E.  P.  Merkes,  36p.  18  refs. 

(MRC  Technical  Suaiiary  rept.  378) 

(contract  DA-1 1-022-0RD-2059) 

Unclassified  report 

DESCRIPTORS:   •Sequences,  •Functions.  Continued 
freactions,  Bessel  functions,  Taylor's  series. 

By  a  reforaulation  of  some  classical  results  on 
chain  sequences,  necessat-y  and  sufficient  condi- 
tions are  obtained  foj-  each  function.   In  addi- 
tion, estiaates  of  the  starlike  radius  of  the 
functions  F(z)  are  found.   The  second  application 
relates  chain  sequences  to  the  radii  of  unival- 
ence  and  of  starlikeness  of  a  class  of  functions 
f(i)  where  the  ratio  zf'(z)/f(2}  has  a  certain 
type  of  C-fraction  expansion.   As  an  illustration 
of  the  result,  the  question  of  univalence  and 
starlikeness  of  suitably  noraalized  Bessel  func- 
tions is  considered.   (Author; 

AD-401  U8     Div.   15.  8 
(TISTP/MC)  OTS  price  $11.00 

Carlyle  Barton  Lab..  Johns  Hopkins  U.,  Baltimore, 
■d. 

ZERO-CROSSING  INTERVALS  OF  RANDOM  PROCESSES, 
by  A.  J.  Rainal.   Apr  63,  U9p.  incl.  illus. 
41  refs.   (Technical  rept,  no.  AF-102) 
(Contract  AF  33(657)11029;  Continuation  of  Con- 
tract  AF  33(616)6753) 

Uaclastified  report 

DESCRIPTORS:   *Coaaun i ca t i on  theory,  •Proba- 
bility, Correlation  coefficients. 

A  digital  system  for  studying  the  zero-crossing 
intervals  of  random  processes  is  described. 
Probabilities  and  probability  densities  defined 
by  the  zero-crossing  points  of  various  Gaussian 
processes  are  presented.   Probabilities  and 
probability  densities  defined  by  the  zero-cross- 
ing points  of  a  random  process  consisting  of  a 
sine  wave  plus  a  Gaussian  process  are  also  pre- 
sented.  Finally,  probabilities  and  probability 
densities  defined  by  the  stationary  points  of 
a  random  process  consisting  of  a  sine  wave  plus 
a  Gaussian  process  are  presented.   At  present 
none  of  the  probabilities  or  probability  densi- 
ties can  be  derived  explicitly  by  analytical 
methods.   The  standard  deviations  associated  with 
the  probability  densities  are  also  presented.   In 
the  case  of  the  Gaussian  processes  the  correla- 
tion coefficients  for  two  successive  intervals 
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■r«  preieited.   Tke  first  aoaeaK  attoelated  with 
the  probability  deaiitie*  are  eoaipared  with  the 
exact  theeretieal  valaes.   All  the  other  experi- 
■eatal  rei'alti  are  eoaipared  with  theoretical 
■pproxiaatieaa.   The  itatittical  depeadeace  be- 
tweea  the  ith  lero-crociiag  iaterral  aad  the 
(t-*'B)th  aere-creaiiaf  iaterval  ii  iareit iaated. 
(Aathor) 

A0-i01  186     Dir,   15 
(TISTP/FEB)  OTS  price  $2.60 

■atheaatici  letearch  Ceater,  U.  of  Miicoasia. 
■adisoa. 

ON  THE  APPIOXIIATI  SOLUTION  OF  DELTA  a-F(a). 

by  D.  Creeaspaa  aad  ■.  Tohe.   Mar  63.  2ip.  iacl. 

illaa.  tablei.  15  refs.  (MC  Techaieal  saaaary 

report  ao.  36^} 

(Coatract  OA-1 1.022-010-2059) 

Uaclaitified  report 

DISCIIPTOISt   •Oiffereace  eqaatioai.  'Potea- 
tial  theory,  Alfobrai,  Partial  differeatial 
o^iatioai,  Faaetioas.  Liaear  lyiteai.  Vector 
•■alytis,  Differeatial  eqaatioai,  Pregraaaiag 
(Coapaters).  Naaerical  aaalyiis. 


A0-i01  209     OlT.   15 
(TISTP/U)  OTS  price  $7.60 

Califorala  D. ,  Berkeley. 

BOUNDAIY-VALDB  PIOBLUS  FOR  THE  HAXMELL'S 

EQUATIONS, 

by  Kaae  Tee.   Mar  63,  It.  21  refs.  (Techaieal 

ropt.  ao.  12} 

(Coatraet  Near  222(60)) 

Daclasaifled  report 

DISCIIPTORS:   •lloctroaaflaet ic  fields, 
■lectroaataotisa.  Electric  fields,  Mayaetic 
fioldf.  Partial  differeatial  eqaatioas. 


e  proofs  of  the  uaiqaeaess 
for  aa  electroaagaetic 
oapoaeat  of  both  the  elec- 
s  are  girea  oa  a  saooth 
r*  obtaiaed  for  aa  ex- 
,  the  saae  aethod'caa  be 
robjeas.   Whereas  oae 
agaetic  field  by  a  sarface 

taageatial  electric  or 
,  we  syathesixe  oar  elec- 
aas  of  the  electric  aad 
s.   (Aathor) 


AD-401  217     DlT.   15 
(TISTP/U)  OTS  price  $2.60 

■athoaatlcs  Research  Ceater,  U.  of  Mlscoasla, 

■adisoa. 

APPROXIMATION  AND  ALLOCATION, 

by  Arthar  look.   Feb  63.  15p.  I.   refs.  (IRC 

Techaieal  saaaary  rept.  ao.  382) 
(Coatraet  DA  -11-022-ORD-2059) 

Uaclassified  report 

DESCRIPTORS:   •latheaatieal  logic,  'CarTe 
fittlag,  Naaerical  aaalysis. 

The  segaealTed  approxlaatioa  problea  is  that  of 
fladiag,  for  a  girea  faactioa  x.  a  set  of  a 
faaetioas,  y  sab  i^la  seae  coUectioa  sach  that 


This  report  coatalas  th 

aad  existeace  theoreas 

field  «hea  the  aoraal  c 

trie  aad  aagaetlc  field 

sarface.   The  resalts  a 

terlor  doaaia.   Hoaerer 

ased  for  the  laterlor  p 

carreat  ahea  eitHer  the 

aagaetlc  field  is  girea 

troaagaetic  field  by  ae 

aagaetlc  sarface  charge 

the  sapports  of  the  y  sab  i  are  pairaiso  dis- 
Joiat  vhile  seae  faactioaal  of  x-y  sab  1  -  ... 
-y  sab  a  Is  aialaized.   The  recarsire  faactioaal 
eqaatioa  for  the  'error*  as  a  faactioa  of  the  set 
oa  which  approxlaatioa  occars  is  derived  froa 
weak  coaditioas  oa  the  fuactioaal.   The  alloca- 
tioB  of  the  redaction  in  'error*  attributable  to 
each  of  the  y  sab  1  is  studied  aad  the  hereditary 
aature  of  aa  eqaal  allecatioa  prlaciple  is 
established.   (Author) 


AD-401  218     Dlr.   15,  16 
(TISTP/U)  OTS  price  $3.60 

Matheaatics  Research  Ceater,  U.  of  Niscoasli, 

■adi  SOB. 

SOME  rAHILIES  OF  COMPOUND  AND  GENERALIZED 

DISTRIBUTIONS, 

by  Joha  Garlaad.   Feb  63,  29p.  iacl.  tables, 

28  refs.  (MRC  Techaieal  saaaary  rept.  ao.  380) 

(Coatraet  DA-11-022-ORD-2059) 

Uaclassified  report 

DESCRIPTORS:   eStatistieal  distribatioas. 
•Biology,  Carve  fittlag.  Statistical  processes. 
Statistical  aaalysis. 
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AD-A01    222  Div.       15 

(TISTP/MB)    OTS    price   $1.60 

RANO  Corp..    Saata   Moaiea,    Calif. 

A    UNIQUENESS    CONDITION    FOR    NONTRITIAL    PERIODIC 

SOLUTIONS   TO   THE    LIENABO    EQUATION. 

by  T.    A.    BrowB.      Apr    63,    9p.    iacl.    iUus.    5  refs. 

(Meao.  ao.  RM-3$70-PR) 

(Coatraet  AF  i9(638)700.  ProJ .  RAND) 

Uaclassified  report 

DESCRIPTORSt   •Differeatial  eqaatioas,  •Noa- 
liaear  differeatial  equations,  Nonliaear 
systeas. 


This  Moaoraadaa  preseats  a  aew  coaditioa  which 
iaplies  that  the  differeatial  eqaatioa 

X  +  f  (x)x  ♦  q(x)x  -  0 

has  aa  esseatially  uaique  aoB-trivial  periodic 
solutioa.  to  which  all  other  solutions  toad  as 
t  >-»  ••.   (Aathor) 


AD- 401  392     Dlv.   15 
(TISTP/GRM)  OTS  price  $3.60 

RAND  Corp.,  Saata  Hoaica,  Calif. 

ON  THE  NONLINEAR  DIFFERENCE-DIFFERENTIAL 
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lablo. 


eqaa- 


EQDATION  x(t).-  g1 ( x( t) )g2(X( t-1 ) ) . 
by  Thoaas  A.  Browa.   Apr  63,  25p.  iacl 
7  refs.  (Meao.  bo.  RM-3540-PR) 
(Coatraet  AF  49(638)700,  ProJ.  RAND) 

Uaclassified  rept 

DESCRIPTORS:   •Noa-liaaa'r  differeatial 
tieas.  •Differeaee  equatloas.  Coatrol 
teas,  Faaetioas. 


AD-401  543     Dlv.   15 
(TISTP/MH)  OTS  price  $1.60 


■stheaatics  Research  Ceater,  U.  of  Riscthsia. 

Hsdisoa.  ^^ 

THE  HEURISTICS  OF  DATA  TRANSFORMATION, 
by  H.  E.  Reiahardt.  Teb  63,  15p.  9  ref^ 
■RC  techaieal  saaaai^  rept.  ao.  355) 
(Coatraet  DA  1 1-022-ORO-2059) 

Uaclassified  repJ^t 


DESCRIPTORS:   •Aaalysis  of  variaaee.  « 

ability,  •Statistical  faaetioas,  'Trai 
tieas  (Matheaatics). 


I  rob- 

iiferaa- 


AO-401    545  Div.      15 

(TISTP/MH)    OTS    price    $2.60 


Matheaatics  Research   Ceater,    U.    of  Riscoliisia, 

■adisoa. 

ON  CONTINUED    FRACTION   EXPANSIONS    FOR    BIMQMIAL 

QUADRATIC   SURDS    ~    COMPUTATION   ON  COMPUTERS, 

by  E.    Freak.      Mar    63,    21p.     IbcI.    illas,    tiables, 

3   refs.       (MRC    techaieal    saaaary    rept.    ao..   363) 

(Coatraet    DA    1 1-022-ORD-2059) 

Uaclassified   repojrt 

DESCRIPTORS:      •Biaoaials,    •Series,    •DiUital 
coaputers,    Prograaaiag    coaputers. 


AD-401    549  Div.      15 

(TISTP/TL)    OTS    price    $1.60 

Califorala   U.,    Los   Aageles. 
A   CHARACTERIZATION   OF  THE    EXPONENTIAL 
DISTRIBUTION, 

by  Thoaas   S.    Fergusoa.      Mar   63.    17p.    6   r^jTs. 
Oorkiag   paper    ao.    31) 

(Contract    Noar-23373,    ProJ.    NR    047   04I ) 

Uaclassified   repo 

DESCRIPTORS:      •Statistical   distribatio 
*Reasure    theory,    •Probability,    Geoaetr 
Aaalysis   of   variaaee.    Real    variables, 
lategrals. 

AO-401    589  Dlv.       15 

(TISTP/FEM)    OTS    price   $2.60 


•i 


II, 


Foreign  Tech.    Dlv.,    Air  Feree  Systeas  Coakand, 
Vright-Patterson    Air    Force   Base.    Ohio, 
CERTAIN    PROBLEMS   OF    THE   THEORY   OF   STATISTICAL 
LINEARIZATION    AND    ITS    APPLICATION, 
by    I.    Ye.    Kasakov.       27   Feb   63,    28p.    iacl.    Illas. 
3   refs.       (Trans,    no.    FTD-TT-62-1385    froa  (rlrndy 
I  aeshdanarodnogo    kongressa   aexhdunaredno 
lederachli    pe    avtoaatlcheskoau    upravlealyh 
Stitlstichesklye  aetody    Issledovanlya.      Teeriya 
strnktur.    aodel iroavanlye.    t eralneloglye,    obret- 
196l!'**      ''•■^""'     ^»«'-*«    •"    SSSR,    pp.    68-pp, 

Unclassified  reporjt 

DESCRIPTORS:      •Stotlstleal    functions.    •$ltatls- 
tical    aaalysis.    Probability,    Transf  oraali  Ions 
(Ratheaatics),    Functions,    Differential    Mqua- 
tieas.    Integral    equations.    Nonlinear   syijteas. 
Control    systeas. 

The  theory   of   statistical    linearisation   bMeed  ea 
the   approxlaatioa   of   aa   arbitrary    aonl<n* 


MATHEBfATICS  -  Division  15 

transforaetlon  of  e  randea  function  by  an  eqaiva- 
leat  linear  operator  is  reviewed.   Appllcetlons 
of  this  theory  to  an  aaalysis  of  the  aceurecy  of 
aonlinear  autoaatlc  control  systeas  are  givea. 
Practical  aethods  of  deteralning  the  equivalent 
operator  for  a  nonlinear  transforaat lea  of  raadoa 
faaetioas  are  receaaeaded.   (Author) 

AD-401  593     Dlv.   15,  25 
(TTSTP/FEM)  OTS  price  $2.60 

Foreign  Tech.  Dlv..  Air  Force  Systeas  Coaaaad, 
Vright-Patterson  Air  Force  Bese.  Ohio. 
MATHEMATICAL  PROBLEMS  IN  CREATING  A  DIGITAL 
GRID  ANALYZER, 

by  M.  A.  Aleksldse.   27  Mar  63,  29p.  Incl.  Illas. 
tables,  16  refs.  (Trees,  no.  FTD-TT-62-1823 
froa  Rasslan  Book.  Trudy  Vychi si i tel • nego  Tsen- 
tra,  Akadealya  Naak  Grusinskey  SSR.  ve.  1.  dd. 
263-282,  I960)  *^ 

Unclassified  report 

DESCRIPTORS:   •Matheaat leal  aaalysis.  Digi- 
tal coapaters.  Aaalysis,  Difference  equations. 
Green's  functions.  Inequalities,  Data  storage 
systeas. 

The  deslrebllity,  froa  the  viewpoint  of  aachlne 
tiae,  of  using  various  iteration  processes  la 
specialised  digital  coaputers  due  to  lack  of 
storage  space  is  Investigated.   The  parallel 
processing  proposed  earlier  for  all  coluaas 
(rows),  while  substent ial ly  enlarging  the  appa- 
ratus, yields  alBost  no  advantage  with  the  aost 
expedieat  iteratio'n  process,  the  superrelaxatlea 
process.   (Aathor) 

AO-401  642     Div.   15 
(TISTP/MC)  OTS  price  $5.60 

RAND  Corp.,  Santa  Moaiea,  Calif. 

SOME  THOUGHTS  ON  THE  THEORY  OF  COOPERATIVE  GAMES, 
by  Gerd  Jentzsch,  ed.  by  H.  J.  Auaann.  Apr  63. 
51p.'  incl.  iUus.  6  refs.  (Meao.  no.  KM-3398-PR) 
(Conirnci  AF  49(638)700,  ProJ.  RAND) 

Unclassified  report 

DESCRIPTORS:   •Operations  research,  •Gaae 
theory,  Convex  sets. 

This  work  is  the  resalt  of  an  atteapt  to  genera- 
lize the  von  Neuaann-Morgens tern  theory  of  n- 
person  gaaes  by  eliaineting  the  requireaent  that 
the  utility  functiohs  be  liaear,  or  aore  general- 
ly, by  eliaineting  side  payaents  altogether.   It 
is  known  that  unless  suitable  restrictions  are 
iaposed,  the  ainiaax  theorea  for  coalitions  will 
not  hold:   oatcoaes  will  exist  which  can  neither 
be  guaranteed  by  a  coalition  nor  prevented  by 
the  opposing  coelition.   Jentzsch  addresses 
hinself  to  the  task  of  broadening  the  class  of 
ganes  considered  by  von  Neuaann  and  Morgeastern 
while  retaiaiag  the  ainiaax  property  for  coali- 
tioas.   His  chief  result  aay  be  described  (for 
gaaes  with  side  payaents)  by  saying  that  each 
coalitioa  aust  have  a  kind  of  ••social  utility 
fuBCtioB^*  for  aoaey.   (Author) 


AD-401  668     Div.   15 
(TISTP/MH)  OTS  price  $8.60 

Naval  Melpoas  Lab.,  Dahlgren.  Va. 
TABLE  OF  EXPECTATIONS  OF  MEAN  SQUARES  IN  THE 
ANALYSIS  OF  VARIANCE  FOR  CROSSED  CLASSIFICATIONS, 
by  Klaus  Abt.  18  Oct  62,  1v.  19  refs.  (NML 
rept.  no.  1833) 

Unclassified  report 

DESCRIPTORS:   •Analysis  of  variance,  •Statis- 
tical analysis.  Tables. 
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AD>401  722     OiT.   15 
(TISTP/ra)  OTS  price  #1.60 

Naval  Missile  Ceater,  Polat  Mugu.  Calif. 
A  GENCRALIZeO  ERROR  FUNCTION  IN  a  DIMENSIONS, 
by  H.  BroMB.  M   Apr  63,  11p.  incl.  illus. 
(Taehalcal  mmo.  ao.  NMC-TM-63-S) 

Unclassified  report 

OESCIIPTORS:   •Faactloas.  Errors.  Probability. 

The  error  faaetloB,  which  occurs,  la  aach  of  the 
literatare  of  ■atheaatics,  physics,  aad  engineer- 
lag,  is  geaeralized  to  haadle-  the  noraal  prob- 
ability distrlbutioa  ia  a  diaensions.   Explicit 
iategral  represeatatioat  for  these  fuactioas  are 
foBBd  to  be  of  two  geaeral  foras,  depeading  upon 
wbathar  a  is  even  or  odd.   Soae  readily  estab- 
lished recursion  foraulas  aad  other  relation- 
ship! are  derived  fnr  thrse  functions.   (Author) 

AD-A01  803     Di*.   15 
(TISTP/FEM)  OTS  price  $1.60 

Celaabia  U. .  New  York. 

COMBINATORIAL  METHODS  IN  THE  THEORY  OF  DAMS, 

by  Lajos  Takaei.   25  Mar  63,  1 5p.  16  rcfi. 

(lept.  ao.  CU-36-63) 

(Coatraet  Naar-26659,  ProJ .  NR  0^2-205) 

Unclasaified  report 

DESCRIPTORS:   •Coabiaator i al  analysis,  •Daas, 
Statistical  distribat ions,  Matheaatical 
;  ■•dels,  Staulation,  Eqaations,  Statistical 
processes,  Matheaatical  analysis. 

Two  aatheaatical  aadels  of  infinite  daas  are 
discussed.   In  the  first  aodel  independent  ran- 
doa  iapatt  occur  at  regular  tiae  iaterrals  and 
in  the  second  aodel  independent  randoa  inputs 
occur  ia  accordaace  with  a  Potssoa  process. 
For  both  aodels  we  shall  ftad  explicit  foranlas 
far  the  distribattoa  of  the  content  of  the  daa 
aad  that  of  the  laagths  of  the  wet  periods  and 
dry  periods.   The  proofs  are  eleaentary  and  based 
•a  two  geaeral iiat ioas  of  the  classical  ballet 
theorea.   (Author) 


AO-^01  6^8     Div.   15 
(TISTP/MC)  OTS  price  $1.10< 

Celaabia  U. ,  New  York. 

SOME  INEQUALITIES  ON  CHARACTERISTIC  ROOTS  OF 

MATRICES, 

by  T.  M.  Aadersoa  aad  S.  Das  Gupta.  1  Apr  63, 

8p.  2  refs.  (Rept.  ao .  CU-65-63} 

(Coatraet  Noar-26633.  ProJ.  NR  0^2-03^) 

Uaclassifled  report 

DESCRIPTORS!   •Matrix  algebra.  Statistical 
distrlbutioa.  Multivariatt  aaalysis, 
laeqaalities.  "- 

Soaa  iaequalities  oa  the  charact'or istic  roots  of 
positive  defiaita  aatrices  aad  of  aatrieas 


ddrived  froa  thea  are  obtaiaed.   Soae  of  these 
are  geBeralisatioas  of  results  of  Roy  (195A) 
which  give  upper  and  lower  bounds  oa  all  the 
roots  of  the  product  of  two  positive  defiaita 
aatrices  ia  teras  of  the  aaxiaua  and  the  aiBiaua 
roots  of  the  factor  aatrices.   These  various 
results  are  fouod  to  be  useful  in  the  study  of 
statistical  probleas  concerning  the  noraal 
aaltivariate  distrlbutioa,  and  the  authors  hope 
-.hat  they  aight  be  useful  la  other  aatheaatical 
statistics  investigation>  also.   (Author) 
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Matheaatics   Research  Center,    V.    of   Hiseoasin, 

Mad( sen. 

DIVISION    IN    ALGEBRAS   OF    INFINITELY    DIFFERENTI  ABLE 

FUNCTIONS, 

by  Malter  Rudin.   Nov  61.  22p.  7  refs.   (HRC 

technical  suaaary  rept.  no.  273) 

(Contract  OA  11-022-ORD-2059) 

Unclassified   report 

DESCRIPTORS:      •Algebras,    Differential    equa- 
tions.    Inequalities.    Nunerical    analysis, 
Sequeaees,    Functions. 

AD-^01    906  Dlv.       15 

(TISTP/FEM)   OTS   price  $1.60 
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Matheaatics   Research  Ceater,    U. 

Madi  sen. 

ON    A    DIFFERENCE- INTEGRAL    EQUATION. 

LAPLACE   TRANSFORM    TREATMENT, 

by    P.    M.     Anselone    and   H.    F.    Bueckner.       Jan    62. 

lip.    9   refs.    (MRC    technical    suaaary    rept.    no.    268) 

(Contract  DA  1 1 -022-ORD-205O) 

Unclassified  report 

DESCRIPTORS:   'Difference  equations,  ■Integral 
equations.  Functions,  Real  variables.  Inequali- 
ties, Functional  analysis.  Integral  transforas. 

The  difference-integral  equation  is  treated  with 
the  aid  of  the  Laplace  transfora.   Since  we  shall 
aake  no  saoothness  assuaplions  such  as  local 
bounded  variation,  we  cannot  apply  directly  tht 
coaplex  inversion  foraula  for  the  Laplace  trans- 
fora.  Nevertheless,  we  aanage  to  get  auch  the 
saae  results  which  a  standard  approach  yields 
under  suitable  saoothness  conditions.   (Author) 
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Microwave  Research  last.,  Palytechalc  last,  of 
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STUDY   ON    APPLICATION    OF    CODING   THEORY. 

Seai-aaaual    rept.    no.    5.    1    July-30   Dec    62. 

by   A.    E.    Laeaael.      15   Feb   63,    3ip.    iacl.    illus. 

18   refs.       (Rept.    ao.    PIBHRI-895. 5-63) 

(Coatraet   DA   36-039-8e-78972.    ProJ.    3A99-20- 

001-07) 

.Uaclassifled  report 

DESCRIPTORS!   •Coaaunication  theory,  •Mathe- 
aatical logic.  Measure  theory.  Digital  systeas. 
Coaputers,  Sequences,  Matrix  algebra.  Data 
storage  systeas.  Coding. 

Several  ai seel laaeous  results  are  glvea  ia  tha 
theory  of  digital  codes  aad  fiaita  state 
■achiaas.   Of  particular  iaterest  ia  either  case 
is  the  problea  of  ergodicity,  i.  e.  whether  a 
aachiae  (which  aay  be  a  decoder)  caa  bo  reset  to 
tha  correct  state  with  the  proper  iaput  sequeace 
aad  with  no  knowledge  of  the  preseat  states  or 
oatpats.   Soae  of  the  results  given  are  algebraic 
aethods  and  other  tools  useful  ia  axaaiaiag 
ergodicity  aad  related  probleas.   Coasideratioa 
is  also  givea  to  the  synthesis  of  sequeatial 
■achiaas  to  •coaoaically  solve  tasks  which  ar* 
•asaatially  aoa-sequeatial.   (Author) 
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by  Sse-Tsea  Hu.   Mar  63,  1v.  iacl.  tabl 
21  refs.  (Rept.  ac.  LMSC-6-90-63-35) 
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DESCRIPTORS!   •Matheaatical  analysis 
prograaaing,  Fuactions,  Synthesis,  Sti 
•aalysis,  Nnaerical  analysis,  Nuabers 
Sequences,  Inequalities,  Matrix  algebrd 
lategrals. 


As  effective  aad  aatheaatical ly  rigorous 
process  for  deteraiaiag  whether  or  not 
regalar  switching  fuaction  is  linearly 
•Bd  if  it  is,  for  deriviBg*a  ainiaal  set 
tegral  weights  and  threshold  to  realise 
faactioa  is  described.   The 


tegral  liaear  prograaaing  recently  devel 
the  algoritha  is  described  in  detail  an 
corresponding  coaputer  prograa  for  iaple 
the  techaiqae  caa  be  obviously  given  wit 
difficulty.  As  an  illustrative  exaaple 
isr  switchlag  faactioa  of  aiae  variablei 
■orked  ia  detail.   (Author) 
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DESCRIPTORS!       "Decision    aaking,    "Probabi 
OperatioBs    research,    Liaear    prograaaina 
Statistical    aaalysis. 


*   iptcial    structure    in    dynaaic    prograaaing 
"t   been    studied    by   a    auaber    of    investigat.r 
II  the   problea   of    prograaaiag   over    a   Marko  r 
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MATHEMATICS  -  Division  15 

frli^M  '•"•-'1  ?«■«>«:«"  -  i«  which  tiaes  between 
transitions  of  the  systea  froa  state  i  to  «t.te  V 
•  re  iadepeadeai  saaples  froa  an  i'ter-tr2-!J.V   •" 
distribution  Which  Say  dep.rd^n'bJt"  T  n"  ^'  °" 
.11   i"*"  PfO"**".  •  general  reward  structi^e  ' 

JrJblei  i  •  "  T"-"*"  "*  Po.t-lated;  tie 
problea  is  to  aake  decisioat  at  each  trinsitlon 

«d'o'?'r  "  ?'•  '•"'  *'"»"»••»  reward  It  tii 
e«d  of  the  plaaBiao  hori.oa.   (Aathor)         . 
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Carnegie  last,  of  Tech.  Graduate  School  of 
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'sArE^MiN'^pSoSrr:?:'"  ''   '''''''   travelling 
by  Robert  L.  Karg  and  Gerald  L.  Thompson 
5  Jan  63.  18p.  illus.  tables.  6  reft.  (ONR 
Research  aeao.  ao.  107) 
(Contract  Near  760(0l).  ProJ.  NR  0^7011) 

Unclassified  report 

DESCRIPTORS!   .Matheaatics.  "Operations 
research.  Coaputers.  Prograaaiag  (Coaputers) 
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RAND  Corp..  Santa  Monica.  Calif 
NONLINEAR  INTEGRAL  EQUATIONS  OF  RADIATIVE 
TRANSFER. 

(R%Jf""n".''p-2";5J;''^"-   *»•'  '''    '''•    «°  "'- 

Unclassified  report 

DESCRIPTORS:   "Integral  equations.  .Series 

•Electromagnetic  waves.  "Matheaatical  models 

Ataosphere,  Scattering,  Intensity,  Wave  trani- 
aission.  Propagation. 
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El«ctro»Ie»  ■••••rek  Lab..  0.  of  Calif.. 

Btrkalty. 

OPTIMAL  GAMBLING  SYSTEMS  FOB  FAVOEABLE  GAMES. 

by  L.  Brtiaaa.   13  Aag  62.  Up.  lael.  lllai. 

8  raf*.  (laatitata  af  Eagiaaarlaf  taiaarck. 

Sarias  ao.  60.  Iiiaa  aa.  ^67) 

(Coatract  Near-22253} 

Oaclaislflad  raport 

DESCIIPTOIS.   "Gaaa  tkaory.  •ProbabiUty. 
•Saqaaatlal  aaalyaia. 
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(TISTP/TL)  OTS  priaa  |1.60 

Applied  Hatkeaatlct  aad  Statistics  Labs.. 

Staaford  U. .  Calif. 

POSTER'S  MARKOV  CHAIN  THEOREMS  IN  CONTINUOUS 

by  Rapart  6.  Millar,  Jr.   19  Apr  63,  lip. 
10  rafs.   (Tackaical  rapt.  ao.  88) 
(Caatract  Naar  22552.  ProJ .  NR  3i2-022) 

Oaelassifiad  raport 

OESCRlPTORSi   •Probability.  "Matrix  algebra. 
•Statistical  pracossas,  Qaeaeiag  tkeory. 
laoqaalitias. 
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(IISTP/RD)  OTS  prica  $6.00 

Rockatdyaa.  Caaoga  Park.  Calif. 

NEI  TABLES  OF  THE  NONCENTRAL  T  DISTRIBUTION. 

■•pt.  aa  Matkaaatical  Tacbaiqaas  of  Aarodyaaaics, 

by  M.  0.  Looks.  M.  i.    Alaxaadar,  aad  B.  J.  Byars 

Jaa  63.  463p.  iael.  tables.  10  rafs. 

(Caatract  Af  33(616)7372.  ProJ.  7071) 

(ARL  63-19)  Daelassifiad  raport 

DESCRIPTORS!   •Statistical  distrlbatioas. 
•Tables. 

Tkis  aoaograph  presents  aew  tables  of  tke  proba- 
bility deasities  aad  caaalatiTa  probabilities  of 
tke  aoaceatral  t  distribatioa.   Tkese  tabalatioas 
differ  fro*  exlstiag  eaes  priaarily  ia  tke  treat- 
aaat  of  the  raaga  of  valaes  for  tke  aoacaatrality 
paraaeter.   Tke  distribatioa  faactioas  are  givea 
li  tao  differaat  stts  of  tables:   (1)  tke  prob- 
ability iategrala  (caaalativa  probabilities  as- 
sociated «ltk  aaay  Talaes  of  tke  aoaceatral  t 
atatistie).  aad  (2)  pereeatage  poiats  (valHas 
•f  t  assaciated  aitk  relatlTaly  fea  fixed  prob- 
ability levals).   (Aatkor)  . 
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Eleetreaica  Researek  Lab.,  U.  af  Calif. 

Berkeley. 

THE   POISSON    TENDENCY    IN   TRAFFIC    DISTR IBOTTON. 

by   L.    Breiaaa.       22    Aaa   62,    9p.    A   refs.       (Series 

aa.  60,  Isaae  aa.  i73; 

(Caatract  Noar-22253) 

Dnelaasified  report 

DESCRIPTORS:   •Statlstieal  processes, 
•Trafficablllty,  Stattstieal  faactioas, 
Tkeory.  Probability,  Seqaeaces.  Traffic. 

Tke  parpose  of  tkia  aete  is  to  skew  tkat  la  a 
streag  aease  tke  Pelssoa  distribatioa  is  tke 
ealy  iaitial  distrlbattaa  leadiag  to  a  stable 
traffic  floa.   The  aala  resalt  is  tkat  for  a 
aide  class  %t    iaitial  distrlbatioas,  tke  passage 
of  ttaa  brlags  a  ceavergeaee  to  tke  Pelssoa 
dtstribattoa.   (Aatkar) 
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tieetreaies  Researek  Lab.  0.  of  Calif..  Berkelev 

DISCRETE  DYNAMIC  PROGRAMMING. 

by  D   Blaakaell.   13  Aag  62.  8p.  5  refs. 

(Series  a«.  60.  Issae  ao.  i68) 

(Coatraat  NeBr-22253) 

Uaclassified  report 

Repriat  frea  tke  Aaaals  af  Matkeaatical  Statis- 
tics. 33:2.  pp.  719-726.  Juae  62. 

DESCRIPTORS:   •Statlstieal  proresses.  Statis- 
tical fuartioas.  Seqaeaees.  Traas for*at ioa 
(Matkeaaties).  Vector  aaalysis.  Matrix 
algebras.  Operatars  (Matkeaaties).  laequaKtv. 
Naaerieal  aetkods  aad  proee<«ttres. 


Me  eeasidar  a  srstea  attk  a  fiaite  aaaber  S  of 
stales  s.  labeled  by  tke  iategers  1.  2.  •••   S 
Periodically,  say  oaee  a  day.  «e  observe  tke 
earreat  state  of  tke  systea.  aad  tkea  ekoose  an 

actioa,  a, froa  a  fiaite  set, A, of  possible  actioas. 
As  a  Jaiat  resalt  of  the  current  state, s, aad  tk* 
rkesea  actioa. a.  two  things  kappea:   (1)  «e  re- 
eeire  aa  iaaediate  iaeoae  i(s.  a)  aad  (2)  the 
systea  aores  to  a  new  state  s'  with  the  probabil- 
ity of  a  particular  aew  state  s'  givea  by  a 
faaetioa  q  -  q(s'|  s.  a).   Finally  there  is 
specified  a  diseeaat  factor  A.   0  <   fi<.   1.  so 
that  the  Talae  of  nait  iaeoae  n  days  i"  the 
fatare  is  fi* .      Our  problr*  is  to  choose  a 
pelicy  which  aaxiaises  our  total  »«reeied  in- 
eeae.   This  problea,  which  is  an  interesting 
special  case  of  the  general  dynaaie  prograaaing 
problea.  has  beea  solred  by  Howard  in  his  excel- 
lent book.   The  ease/-  1.  also  studied  by 
Howard,  is  substaatially  aore  difficult.   Ne 
shall  obtaia  in  this  case  results  slightly  beyond 
those  of  Howard,  though  still  net  eoaplete.   Our 
aeihod.  which  treats/  -  1  as  a  liaitiag  case  of 
/<  1.  seeas  rather  siapler  thaa  Howard's. 
(Aether) 
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Electronics  Research  Lab.,  U.  of  Calif.  Berkeler 

*  MODEL  FOR  QUALITY  CONTROL. 

by  L   Brelaan.   1  Oct  62,  16p.  5  refs.   (Series 

no.  60,  Issue  no.  i38) 

(Contract  Nonr-22253) 

Uaclassified  report 

DESCRIPTORS:   •QanHty  control.  Machines. 
Manafacturlag  aethods.  Acceptability,  Produc- 
tion, Reduction,  Stntlstlcal  processes. 
Analysis  of  variance,  Naaerieal  analysis. 
Maintenance.  Models  (Slanl ators) .  Probability 
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SINGULAR    SOLUTIONS    OF    AN    INTEGRO-DIFFE 

EOCATION    IN    RADIATIVE    TRANSFER 

hy  T.    M.    Mallikin.      Apr   63.    19p.    5    refs'. 

(Reao.  ao.  RM-3575-PR) 

(Contract  AF  49(638)700.  ProJ.  RAND) 

Unclassified  report 

OESCRlPTORSi   •Integral  equatioas   -Dif 
tial  equatioas.  •Radiatioa  effects.  Scat 
ing,  Reflection,  Nonlinear  differeatial 
lions,  Thickness.  Matheaatical  predictie 
Ratkeaatical  aaalysis. 


fpjren- 
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^qua- 


li  the  tkeory  of  radiative  iraasfer  ia  a  k 
geieous  isotropic  slab  of  tkickaess  T  tke 
ttring  (reflection)  function  caa  be*d*etera 
by  a  aoaliaear  iategro-di f fereat ial  equati 
ii  linl  conditions.   For  a  auaerical  analy 
tbi»  equatioB  it  is  often  iaportaat  to  kaoi 
bckaviour  of  solutioas  in  tke  viciaity  of 
Jeiired  solution.   A  set  of  initial  coaditil 
for  Nhick  the  solutions  to  tke  nonlinear  ii 
jro-differential  equatioa  are  iafiaite  for 
»oliei  of  tke  paraaeter. T. are  preseated. 
•r  ibese  singular  solutions  first  coae  clo 

ini 


tb*  desired  solution  and  tken  diverge  to 
ly.  The  nearness  of  approach  of  these  si 
•olntioas  is  proportional  to  a  quaatity  w„. 
aeasures  the  nearness  of  local  scatteringt 
eoiiervative  case.  The  conservative  case  i 
•giln  found  by  a  continuous  passage  froa  no 
••rvative  to  conservative  scattering.   (Aut 


16.    MEDICAL  SCIENCES 

M>-^01    027  Div.       16.    20 

(IISTB/CCH)    OTS    price   $1.60 

Nsv.l    Radiological    Defense   Lab..    S.a   Franci^^o. 
WPoSu!"''"'^^"    ^^  *""^   ^°   '■°''    INTENSITY    X^lAY 

JSol!tV6'22)"'-     *""'•     *""••    '    ''•"•     (-P*-  lJ»- 

Unclassified  report 


OESCRIPTORS,   "X-rays.  'Had iobi ology .  M 
Broin.  Spinal  cord,  Flight.  Mings.  Motor 
«>on».  Intensity.  Rndiation  effects, 
l-opidoptera. 

A  brief  burst  of  x-rays  elicited  flight  ac 
p1.!,  "*""  P"""*  *"  •  ««arkened  x-ra 
M  .^  "'?•  *i"fl-»>-»  activity  was  recor 
"  index  of  this  behavior.   Ming-beat  act! 
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MEDICAL  SCIENCES  -  Division  16 

could    be    initiated    i.    restiag   aotks    or    aaplitude- 
augaented    in    active  aoths    by    x-ray    dose    rl W      J? 
2:2     :    1;5'/"c      with    a    latency   of    less    thaa   oae 
iaco.d    after   o.set    of   exposure.       (Author)  * 


AD-401    U5  Div.      16 

(TISTM/MA)    OTS  ^,rlee    $1.10 

by  Donald   E.    Rounds   and  Miiiiaa  C.    Slick. 
Oct    62.    4p.    i,cl.    tables.    8    refs. 

(SAM  TDR-62-85)  Unclassified    report 

"cL'IcTf-      .•"•"ioprotective    agent..    .Ribo- 
nucleic   acid,    •Tissue    culture.    "Gaaaa    ravs 

CeJu'rii", '">";.   '"''*''»'•    ^olX-er^atf:;. 
Cells    (Biology),    Growth,    Yeast,    Life    span. 


Yeast    ribonacleic    acid   was    hydr 

to    produce    polynucleotide    aixtu 

tested    for    radioprotective    acti 

cells.       The    depolyaeri zed    RNA    s 

growth    rate    of   aanion    cells    dur 

aeat    periods,    bu:    had    no   effect 

the    cells    were    treated    for   a    24 

24-honr   treataent    of   aanion    eel 

aacleotide   aixtare    prior    to   700 

rerulted    in    an    increase    in    the 

populations.      This    effect    appea 

aaxiaua  with    a    polynacleot ide    e 

0.3    ag./al.      The    RNA   hydrolysat 

eaat    effect    on    radiated   KB   cell 

HeLa    and   aanion    cell    population 

by    19*   nnd    63X.    respectively,    o 

This    radioprotective    response   w 

8   ainiaua   of   4   hoars    of    treatae 

with    the    test    aaterial.       (Authe 


olyzed   with    NaOH 
res    which    were 
vity    on    cultured 
tiaulated    the 
ing    5-day    treat- 
s    on    growth   when 
-hour    period.      A 
Is    with    the 
-r   gaaaa    radiatioa 
tnrviving    cell 
red    to    reach    a 
oncentrntion    of 
e    had    no    tignifi- 
>,    but    surviving 
s    were    increased 
ver   controls. 
as    detected   after 
nt    of   aanion    cells 
r) 
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AD-401  205     Div.   16 
(TISTM/LMH)  OTS  price  $1.10 

Mississippi  U.,  School  of  Medicine.  Jacksoa 

Annual  progress  rept..  15  Mar  62-14  Mar  63 

8  Apr  63,  3p.  illus. 

(Coatract  DA  18-108-405-cal-749) 

Unclassified  report 

DESCRIPTORS:  .Pharaacolog, .  Muscl.  relaxaats. 
Laboratory  aaiaals.  Food.  Eye,  Respiration.  ' 
Drugs.  Cats,  Nervous  systea. 


AD-401  215     Div.   16 
(TISTM/CCH)  OTS  price  $1.50 

Naval  Civil  Engineering  Lab.,  Port  Hueaeae. 
HARBOR  SCREENING  TESTS  OF  MARINE  BORER 
by  H.  Hochaaa  aad  T.  Roe.  Jr.   22  Feb  63,  52p. 
lo!  ii256)     *"""•  '^  '*"•   (^"''■^"i  «Jt- 
(ProJ.  Y-R0O5-O7-OO7)      Uaclassified  report 

DESCRIPTORS:   •Marine  borers,  'Mood.  •Orgaaic 
coatings.  Creosote.  Inorganic  coapounds.  Coat- 
ings. Copper  coapounds.  Tables.  Trees 
lahibitiea.  Contnaination. 

The  Laboratory  is  exposing  wood  paaels  ia- 
pregnated  with  various  aaterials  to  deteraiae 
their  resistance  to  attack  by  aariae  borers. 
Mhaa  iapregaated  into  wood  test  paaels.  creosote 


Division  16  -  MEDICAL  SCIENCES 

aad  70-30  crcescte  -  coal  tar  solatloa  are  ef- 
fectife  agaiatt  Nartatia  aad  teradiae  attack  but 
Bot  Llaaaria  attack.   Capper  lalts.  ekalatas, 
•oae  copper  coaploxea  and  aarcary  talti  are  ef- 
fective agaiact  Liaaorla  attack  at  Port  Haeaeae 
aad  Pearl  Harbor  bat  are  iaeffective  agaiast 
teredlae  aad  Hartesia  attack.   Trlbutyltia  eoa- 
poaadt  are  effective  agaiast  Liaaoria  aad  tere- 
dlae borers  at  Port  Hueneae  bat  hare  shaMn 
attack  by  Llaaorla  at  Pearl  Harbor.   Hoaerer,  at 
Pearl  Harbor  they  are  effective  agaiast  Hartesia 
aad  teredlae  borers.   Copper  aapkthenate  and 
solabllized  copper  oxlnate  are  superior  to 
creosote  or  creosote  coal  tar.   Certaia  organic, 
aetal  orgaalc,  aad  iaorgaaic  coapouads,  «hea  coa- 
blaed  with  creosote  or  creosote  coal  tar,  sho« 
proalse  la  laprovlag  the  preservative  ability  of 
these  aaterlals.   Alaalaaa  oxlnate,  aalachite 
greea  oxalate,  aad  slac  aaphthenate  are  not  ef- 
fective additives.   Treataeats  with  a  coabinatloa 
of  oaa  aaterial  specifically  toxic  to  Llaaorla 
aad  aaether  aaterial  specifically  toxic  to  tere- 
dlae borers  are  also  showing  proalse  as  preserva- 
tive tysteas,  except  that  soae  have  experieaced 
Harttala  attack. 


A0-i01  3$3     Oiv.   16 
(TISTH/AAB)  OTS  price  $1.10 

Hlaai  U.,  Coral  Cables  Fla..  School  of 

Hedlciae. 

HOUSE  CARCINOGENIC  in  STUDY. 

Progress  rept..  1  Har  57-15  Sep  62, 

by  VilUaa  B.  Oelchaaaa.   15  Sep  62,  ^p.  lacl. 

table. 

(Coatract  DA-49-O07-ad-789) 

Uaclatslfled  report 

OESCRIPTOISt   oHlce.  eRadiatioa  effects. 
•Food,  Neoplasas  (Physiology),  Vegetable, 
Fraits.  Heat  (Food).  Fishes  (Aelaali).  Diet. 
Parlf ieatloa. 

A  stady  was  aade  of  the  carclaogeaic  properties 
of  foods  sterilised  by  Irradlatioa.   The  foods 
Bsed  la  this  experlaeat  were  tuae,  sweet 
potatoes,  fruit  coapote,  beef  aad  corn.   The 
alxtare  of  irradiated  foods  was  fed  to  several 
dlffereat  straias  of  alee.   Up  to  the  present 
tlae  ao  indications  of  a  significant  lacrease  la 
taaor  Incldeaee  which  eoald  be  ascribed  to  the 
feediag  of  the  irradiated  food  has  been  observed 
(Aathor) 


AO-iOl  360     Dlv.   16.  20 
(TISTH/HA)  OTS  price  $5.60 

Callforaia  U. .  Berkeley.  Coll.  of  Eaglaeering 

aad  School  of  Public  Health. 

RADIOLOGICAL  DECONTAHINATION  OF  DRINKING  MATER  BY 

ION  EXCHANGE, 

by  Gerhard  Klela.  Philip  Hartea,  and  Harrea  J. 

Kaafaaa.   Nov  62.  51p.  lacl.  lllas.  tables. 

36  refs. 

(Contract  CDH-SR-60-58) 

Uaclasslfled  report 

DESCRIPTORS:   •Deeoataalaatloa,  oioa  exchange, 
Radiological  ceataalaatioa.  Radioactive 
isotopes,  Yttrlaa.  Barlua,  Laathaaaa,  Hater 
softeaerc,  lea  exchaage  resias,  Hatheaatlcal 
analysis.  Theory,  Tables.  Mater, 
DecoataataatioB. 

The  experlaeatal  work  described  herela  was  Ha- 
lted to  the  radioisotopes  Y91  and  BaUO-LaUO. 
Oa  the  basis  of  these  studies,  the  following  con- 
clasloas  were  aade.   Both  Y91  aad  Lal^O  showed  a 
teadeacy  to  fora  aaloalc  aggregates,  probably 
with  the  hydroxyl  ioB  faactlonlng  as  a  coaplexing 
•gaat  or  llgaad.   Tha  aixed-bed  resla  systeas 
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AD-i01  541      Div.   16,  20 
(TISTH/CCH)  OTS  price  |1.60 

Naval  Radiological  Defease  Lab.,  Saa  Fraacisce, 

Calif. 

DIFFERENTIAL  EFFECTS  OF  SPECIFIC  ANTISERA  ON 

THE  REJECTION  OF  ALLOGENIC  AND  XENOGENIC  SKIN 

GRAFTS  BY  SUBLETHALLY  X-IRRAOIATED  HICE, 

by  H.  L.  Tyaa  aad  L.  J.  Cole.  U   Har  63,  l6p. 

iacl.  tables,  U  refs.   (Rept.  ao.  NROL-TR-625) 

(ProJ.  HR005. 08-5200) 

Oaclassified  report 

DESCRIPTORS:   •Radiatioa  effects.  *SkiB, 
■Traasplaatat ions,  Neoplasas,  Tissue  (Biology), 
laauaology.  Survival. 
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AD-401  6^7     Uiv.   16,  20 
(TISTH/CCH)  OTS  price  $2.60 

Naval  Radiological  Defense  Lab.,  San  Francisco, 
Calif. 

A  DISPEKSEK  FOR  DEPOSITING  SIHULATEO  DRY  FALL- 
OUT HATERIAL  ON  LARGE  ROOF  SURFACES, 
by  H.  S.  Kehrer.   13  Dec  62.  23p.  incl.  lllus. 
tables  (Rept.  no.  USNRDL-TR-609) 

Unclassified  report 

DESCRIPTORS:   "Aerosol  generator,  •Ataospheric 
pollution,  Handling,  Spray  aozsle,  OesigB, 
Siaulation.  " 
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11  equal  voluae  streaas  wh i 
iadividual  dispersers.   Fal 
sir  are  supplied  continuous 
OS  the  disperser,  blasting 
deflector  plate;  the  siaula 
continuously  over  the  test 
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taaeous  fallout  and  washdow 
is  a  sieve  and  weighed.   Th 
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total  of  these  two  weights 
lands  on  each  paael.   (Auth 
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AD-401  670      Div.   16,  4  • 
(TISTB/AM)  OTS  price  $9.60 

Electronics  Research  Lab.,  U.  of  Calif. 
THE  DIELECTRIC  PROPERTIES  OF  MATER  AND  TH 
IN  ENZYHE-SUBSTRATE  INTERACTIONS, 
by  P.  0.  Vogelhut.   24  Aug  62.  IIOp.  incl 
tables,  68  refs.  (Series  no.  60   Issue  no 
(Contract  Nonr-22292) 

Unclassified  report 
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DESCRIPTORS:   •Biophysics,  •Mater.  •En 
Cells  (Biology),  Ice,  Microwave  frequenc 
Pepsins,  Molecular  structure,  Cheaical 
Catalysis,  Dielectric  properties.  Models 
(Siaulations) .  Theory. 

The  structures  of  water,  aqueous  solutions 
ice  are  reviewed,  priaarily  with  regard  to 
electrical  characteristics.   A  new  aodel  o 
ii  proposed,  based  on  the  concept  of  doubl 
lad  vacant-bond  or ien lat ional  defects,  and 
med  for  the  conputation  of  the  frequency 
teaperature  dependence  of  pure  and  contaai 
■ster  (solutions).   A  new  cavity-perturbat 
aeasureaent  technique  is  used  to  obtain  th 
dielectric  constant  of  water  and  of  aqueo 
iolutions  at  aicrowave  frequencies.   The 
igree  well  with  our  aodel  of  water  and  its 
solutions,  and  are  accurate  enough  to  peraht 
cent inuous  -aeasurements  of  changes  of  the  li- 
electric  constant  of  enzyae-s  ubs  t  rate  mixtjlres 
«»  a  function  of  tiae  after  aixing.   The  dtta 
•  re  interpreted  on  the  basis  of  our  new  aojlel 
of  water  and  the  analogy  with  catalytic  pr  )J)- 
erties  of  surfaces  of  electronic  seaicondu  :lt  ors ; 
•ater  bound  to  the  surface  of  the  enzyae  B>|lecule 
suggests  a  protonic  seal  conduct  or .   Energy 
levels  of  the  water  surface  are  aodified  b  ,1  the 
presence  of  residues  on  the  enzyae  aolecul  >l  and 
■sy  be  conveniently  expressed  by  circuit  di^graas 
siaiitr  to  those  used  in  integrated  solid-ikate 
circuits.   The  postulated  circuit  is  a  tuniitl- 
diode  oscillator,  tuned  to  the  characteris  ;  Ic 
frequency  of  the  substrate  aolecule,  which  it 
•ttracts  and  whose  bond  it  breaks  by  posit  re 
feedback.  ' 


AD-401  681      Div.   16 
(TISTM/MA)  OTS  price  $1.60 

St.  Vincent's  Charity  Hospital,  Cleveland. 
EARLY  EFFECTS  OF  RENAL  X- IRRADIATION . 
ffogress  rept.'  on  Nuclear  Meapons  Effects 
Research  tTerainal). 

^y  A.  C.  Corcoran.  1962,  15p.  tables. 
iCoBlract  OA  49-193-ad-2089) 

Uaclassified  report 

DESCRIPTORS:   "X  rays,  •Kidneys.  •Radiat 
effects.  Pathology,  Kidney  function  test 
Electrolytes  (Physiology),  Glutaainase, 
hoBic  anhydrase,  Diuretics,  Hypertension 
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Severe  irradiation  (2400-3000  r 
doses)  of  dog  kidneys  induced, 
irradiation  day,  a  state  of  Na-t- 
coapared  to  the  noraal  kidney, 
lowed,  after  soae  days,  by  iapa 
reabsorbing  capacity.   The  elec 
state  is  associated  with  relati 
response  to  a  variety  of  agents 
ent  aechanisas,  suppressed  elec 
tion.   The  experiaents  indicate 
had  a  renal  tubular  as  well  as 
action.   The  vasculature  of  the 
kidneys  developed  increased  vas 
respoBS iveness  to  angiotensin. 
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AD-401  697    Div.   16 
(TISTM/CCH)  OTS  price  $1.10 

California  U. ,  Santa  Barbara. 

STUDIES  ON  THE  POPULATION  DYNAMICS  OF  BARNACLES 

AND  THEIR  ASSOCIATES. 

Final  rept.,  1  Sep  58-1  Sep  62, 

by  Joseph  H.  Connelly   26  Feb  63.  9p.  refs. 

(Contract  Nonr-03504,  ProJ.  NR  104-465) 

Unclassified  report 

DESCRIPTORS:   •Barnacles.  Echlaoderaata, 
Population,  Physiology,  Ecology. 


This  study  eaphasizes  the 
cal  interactions  in  detera 
Bad  abundance  of  organlsas 
^^yt,    and  reviews  of  intert 
ferences  as  to  the  causes 
patterns  froa  correlations 
factors,  aainly  physical., 
the  aethods  of  study,  whic 
tensive  surveys  with  no  ex 
tions.   Experiaents  design 
of  physical  factors  on  dis 
ways  result  in  the  ^nding 
toleratioB  of  aniaaR  and 
auch  greater  than  those  wh 
eaces  naturally;  thus  phys 
the  direct  cause  of  liaita 
Froa  the  findings  of  this 
it  aay  be  suggested  that  b 
play  the  decisive  role  in 
(Author) 


iaportance  of  biologi- 
ining  the  distribution 
All  the  recent  sur- 
idal  ecology  draw  in- 
of  intertidal  zonatioo 
with  environaental 
This  is  a  result  of 
h  have  involved  ex- 
periaental  investiga- 
ed  to  study  the  effect 
tribution  alaost  al- 

that  the  liait  of 
plants  are  always 
ich  the  aniaal  experi- 
Ical  factors  are  seldoa 
tion  o#  distributions, 
and  ay  previous  studies 
iological  interactions 
such  liaitations. 


AD-401  728      Div.   16 
(TISTM/MA)  OTS  price  $12,00 

Foreign  Tech.  Div.,  Air  Force  Systeas  Coaaand. 
Nright-Patterson  Air  Force  Base,  Ohio. 
RADIATION  HYGIENE  (SELECTED  PARTS), 
by  S.  M.  Gorodinskiy,  G.  M.  Parkhoaeako  and 
others.  26  Har  63.  UEp.  incl.  illus.  292  refs 
(Trans,  no.  FTO-TT-62-1 616  froa  Radi a t s ionnaya 
Gtgiyena,  Vol.  1,  Gigiyena  Truda.  Medgiz,  Moikva 
pp.  5-39,  87-108,  126-137.  1962) 

Cnclasaified  report 

DESCRIPTORS:   •Radiological  dosage,  •Radio- 
.aetivity,  •Radiation  effects,  •Man,  Gaaaa 
rays.  Neutron  beaas.  Beta  particles.  Health 
physics.  Radiological  contaainat ion.  Pro- 
tective clothing. 


AD-401  743     Dlv.   16,  20 
(TISTM/CCH)  OTS  price  $1.60 

Foreign  Tech.  Div.,  Air  Force  Systeas  Coaaaad, 
4right-PattersoB  Air  Force  Base,  Ohio. 
RESULTS  OF  INVESTIGATIONS  OF  THE  EFFECT  OF 
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Division  16  -  MEDICAL  SCIENCES 

IONIZING  lAOIATION  ON  THE  RETINA  AND  GEITAIN 
PHOTOSENSITIVE  SYSTIIS, 

hf   6.  C.  Oaalrekoglyai,  ■.  A.  Allakhvcrdyaa  aad 
•tkars.   18  Bar  63.  15p.  lacl.  illat.  13  rafa. 
(Traaa.  aa.  PTD-TT-63-163  fraa  ■aiilaa  Parlatfl- 
aal.  ladlakialaglya,  2i3,  pp.  442-U9,  1962) 

Oaalaaaifiad  rapart 

DBSCBIPTOISi   •latflatlaa  affaeta,  •Ratlaa. 
•Sya,  ladlabialagjr,  PhotaaaasltlTlty. 


AD-iOl  822     DiT.   16 
(TISTB/AH)  OTS  prica  11.60 

Kaat  Stata  D. ,  Okie. 

son  PHYSIOLOeiCAL  EFFECTS  OF  SEBNTL  IN  BODENTS. 

Pregratt  rapt. , 

by  Ckarlat  6.  Milbar  aad  Bicbard  C.  Sebaeldar. 

1  Apr  63.  8p.  illaa.  tablaa,  11  rafs. 
(Coatraet  DA  i9-1 93-«d-221 6) 

Daelaaaifiad  raport 

DCSCBIPTOBSt   •Drags,  •Payebatropic  agaatt, 
CMS  dapraasaatf.  CMS  itlulaati,  Aaaitbatica. 
Labaratary  aalaali.  Elactrocardlograpby ,  Oxygaa 
caataaptioa,  Ta*t  aathads.  Badaats,  Naurotas, 
Dasaga. 

Tba  drag  l-(l-pbaayleyeUhaxyl)  piparidiaa  -  HCl. 
tarayl,  «as  taitad  atiag  forcad  iwiaaiag  ia  aica 
aad  gaiaaa  pigi.   Ia  la«  doiai  sarayl  tko«s  a 
atlMlatiag  affaet  aa  pkyaieal  parforaanca  at 
■•aaarad  by  tka  saia  tait.   Ia  bigkar  dosai 
■arayl  dapraasaa  talaalag  tla*  ia  botk  alca  aad 
gaiaaa  piga.   (Aalbar) 


kO-^0^    835     Dit.   16 
(TISTB/AB)  OTS  price  $1.60 

Kaat  Stata  U. ,  Obie. 

THE  INTEBACTION  OF  «IN  ^95*i-^^   AND  HUNCI^R  DBIVE. 

Pragrata  rapt., 

by  Barry  L.  Lively.   1963.  I6p.  incl.  illat. 

table.  7  rafa. 

(Ceatraet  OA  A9-193-ad-2216) 

Uaelatalfied  raport 

DESCBIPTOBSi   "CNS  itiaalaatt,  •Drags,  Dosage, 
■ice.  Fatigae  (Pkysiology) .  Hotivatioa, 
Appetite,  Test  aetbods. 

A  aa«  ptyckoatiaalaat,  tyatketised  by  Clarke,  is 
a  aeaber  of  a  aoTal  series  of  benzy Ifurfuryla- 
aiaet.   It  is  reported  to  be  superior  to  otker 
available  psycbostiaulaats.   Harris  fouad  tkat 
BIN  19583-^  iadaced  iacreated  activity  ia  tbe 
alblae  aeaaa.   Ia  kit  ttady  tbe  drug  aat  coa- 
parad  witb  tba  aetioa  of  tfaothar  ttiaalaat, 
daxtra  aapkataaiaa.   The  reported  reaalta  lag- 
gatt  tbat  BIN  19583-4  prodaced  aore  activity  ia 
■lea  tbaa  did  dextro  aapketaaiae.   Ia  aork  aitk 
dapraated  aad  abate  baaaa  tabjectt  ToHasbead 
feaad  tkat  tka  drag  apparaatly  elevated  the 
■eed  of  these  patieati  aad  also  brought  about 
a  radaetioa  of  weight  ia  soae  of  the  patieats. 
Thaae  retaltt  tuggest  that  the  drug  aight  also 
be  effective  as  a  suppratter  of  tbe  appetite  ia 
■aa.   The  purpete  of  tblt  ttudy  aas  to  iavasti- 
gatt  the  possible  iataraetlaa  af  these  tao  fae- 
tara.   The  iaportaaca  af  tech  iataraetiea  it 
■ell-daeaaaated.   Specifically  at  the  varieat 
lavalt  af  food  deprivatloa  the  retpoata  carves 
far  the  varieat  dotage  levelt  aaald  be  differeat 
BOt  ealy  ia  vertical  di tplaceaeat,  bat  alto  with 
ratpect  to  tlope.   At  a  aattar  of  operatioaal 
dafiaitioa  the  level  of  appetite  it  eoatidered 
tyaoayaoat  aith  tbe  level  of  haager  at  prodaced 
by  depriviag  the  tctt  aaiaalt  of  food  for  various 
periods  of* tiae.   Ia  erder  ta  evaluate  the  iatar- 
aetlaa ef  the  drug  aad  the  huager  drive,  it  was 
■aeaasary  ta  reaave  aay  passible  ceataaiaatioa  of 


learaed  retpoatet  retultiag  froa  the  iataraetiea 
of  drive  aad  habit  ttrcagth.   Thit  ceataaiaatioa 
aat  kept  to  a  aiaiaua  by  telectiag  a  aaatariag 
device  which  ia  tare  keept  habit  at  a  coattaat 

or  a  aiaiaal  valae.   (Aathor) 

AO-401  874     Div.   16.  30 
(TISTM/CCH)  OTS  prica  13.60 

BAND  Cqrp.,  Saata  Boaica,  Calif. 

ANALYSIS  OF  CHEMICAL  CONSTITUENTS  OF  BLOOD  BY 

DIGITAL  COHPUTEB, 

by  Jaaes  V.  Haloaay.  Jr.,  Jaaet  C.  DeHavea  aad 

othert.  Apr  63,  33p.  iacl.  illat.  tablet,  13  reft. 

(Meao.  «o.  RH-3541-PR) 

(Coatraet  AF  49(638)700,  ProJ.  RAND) 

Uaclattified  report 

DESCRIPTORSt   •Respiratory  systea,  •Stress 

(Physiology).  •Biocheaistry ,  Heaatology. 
Natabolisa,  Coaputers,  Digital  coaputers, 
Models  siaulatiea,  Siaulatloa,  Blood. 

atheaatlcal  prograaaing 
ex  biocheaicel  systeas  haira 
coastract  a  coaputer  siaula- 
cal  behavior  of  huaaa  blood, 
tioa  of  soae  56  differeat 
aa,  erythrocytes,  aad 
dateraiaed  by  the  aodel  whea 
arious  siaulated  stresses. 
the  digital  coaputer,  fol- 
structioas  describiag  the 
heraodynaalc  reactioas  of 

tabular  fora  the  altera- 
stry.   A  bliad  coapetitioa 

aad  a  teaa  of  physiciaas 
rgical  laboratory,  workiag 
cal  problea.  was  carried 

blood  cbeaistry  occarriag 
sis,  kypotkeraia,  respire- 
eas,  saliae  iafusioa,  kyper- 
ad  aetabolic  acidosis  were 

laboratory  aaalysas  were 
er  predictioBS.   (Aathor) 


AD-401  879     Div.   16 
(TISTH/AAR)  OTS  price  |1,60 

Naval  Radiological  Defease  Lab.,  Sea  Francisco, 

Calif. 

GROSS  DENTAL  LESIONS  IN  THE  RAT  INDUCED  BY 

X-RAYS  AND  NEUTRONS, 

by  T.  J.  Castaaera.  D.  0.  Joaes.  and  D.  J. 

Kiaeldorf.   13  Feb  63.  24p.  iacl.  illut.  tables. 

10  refs.  (Rept.  ao.  NRDL-TR-620) 

Uaclassified  report 

DESCRIPTORSt   •Teeth,  Rats,  X-rays,  Neutroat, 
RadiatloB  effects,  Radiobiology,  Pathology. 
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AD-402   013  DIv.      16 

(TISTH/CCH)    OrS  price   |1 . 60 

Florida   U.  ,    GaiaetvlUe. 

EFFECT   OF   CHRONIC    EXPOSURE   TO  HYPOXIA    Olt    BLOOD 

PRESSURE   AND    THYROID    FUNCTION    OF   HYPERTENSIVE 

RATS, 

by  Melvla  J.  Fregly.   Bar  63.  8p.  lad.   Una. 

tablea,  22  refa. 

(Coatraet  AF  41(657)370) 

(SAi-TDR-63-4)         Oaelaaalfled  repdft 


DESCRIPTORS!   •Kidaeyt.  •Hypoxi 
prettare,  Heart,  Thyroid  gland, 
ectlve  itetopea.  Iodine,  Beta.  Hypotei 
Pathology.  Oxygen  conauaptioa 


a,  •Bl«l«d 
Urine,  Radio- 
#len. 


Chronic  expeture  to  aa  ataeaphere  coatal 
exygea  protectt  agalaat  develepaeat  of 
hypertention  in  rata.   The  ■ecbaalsa  tb 
which  the  rata  are  protected  aay  iavolve 
thyroid  gland  tince  certaia  criteria  for 
Beat  of  thyroid  faaetiea.  aalag  radleact 
iodide,  aaggeat  depretsioa  of  activity, 
phytialeglc  aeckaaltaa.  broagkt  late  pi 
retult  of  kypexla.  aay  alae  ceatribate 
to  br  atadied.   (Author) 


ead 


AD-402   065  Div.      16 

(TISTi/CCH)    OTS   price  $3.60 

Lobnad    latt..    U.    of   Notre  Deae,    lad. 

THE   DESIGN,    DEVELOPMENT   AND    STUDY   OF    GERi||-REE 

ISOLATORS   FOR    USE    HITH    PATIENTS   AND    IN    R, 

Fiaal    tecbaical   rept.,    1    Sep   60-30   Sep   6: 

by   P.    C.Traxler.      30   Sap  62,    31p.    iacl. 

tablet.    17  reft. 

(Coatraet   DA  49-007-ad-878    aad    Great   ao. 

61-16) 

Uaclattified   repoili 


DESCRIPTORS!      •Garafrae   ataospheras.    • 
free   aaiaals,    Mice.    Rats.    Vacciaas,    Sui 
Bacteria,    Boviae,    Sheep.    Maa.    Purificat 
Desiga.    Haadliag. 


Practical  aetbods  for  usiag  fl 
lators  to  prodace  aad  distriba 
tsd  rats  wer«  developed  to  the 
eoaaercial  laboratory  eaiaal  b 
gage  ia  this  activity.  The  ae 
these  aaiaals  ia  tke  laborator 
liaplified  to  elialaate  aaasaa 
•quipaeat  aad  space  for  eaiaal 
preliaiaary  study  to  evalaate 
indicated  thet  these  aaiaals  a 
routiae  biological  testiag.  A 
CI.  difficile  will  elialaate  t 
iBoaaly  of  the  gerafree  eaiaal 
cecua)  to  provide  the  first  st 
aeat  of  a  gaaaral  purpose  labe 
>  coapletely  defiaed  aicroflor 
beaa  developed  for  asiag  the  1 
(swiae  aad  sheep)  ia  the  labor 
totel  abseace  of  aicrobes  or  w 
Tke  saae  priaciples  of  isolate 
beea  ased  to  baild.  isolators  f 
iterile  area  far  huaaa  sargery 
bcea  coastractad  for  either  pr 
froa   the  aicrobic   eaviroaaeat 


aard   or    preveatiao   the   spread 
>  sick    patleat.       (Anther) 
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AB-402    148  Div.      16 

(TISTB/AM)    OTS   price    |1.6C 

School    of  Aerospace  Medicine.    Brooks   Air  fkree 
••se,    Tex.  I 

STUDIES    IN   DECOMPRESSION    SICKNESS.      CIRCUiIaTORY 
AND   RESPIRATORY    CHANGES    ASSOCIATED    WITH   DI   DOM- 


MEDICAL  SCIENCES  -  Divtsion  16 

PRESSION  SICKNESS  IN  ANESTHETIZED  DOGS, 
by  Sidney  D.  Leverett,  Jr..  Harold  L.  Bitter. 
aad  Robert  G.  Mclver.   Mer  63.  12p.  incl.  illat 
tables.  15  refs.   (Rept.  no.  SAM-TDR-63-7) 

Unclassified  report 

DESCRIPTORS:   •Decoapressi on  sickness.  Blood 
circulatloa.  Air,  Respiratory  systea.  Test 
aetbods.  Dogs. 
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AD-402   149  Div.      16 

(TISTM/MA)    OTS    price    $1.10 

School    of  Aerospac«   Medicine.    Brooks    Air  Force 

Base.    Tex. 

CATECHOLAMINE    EXCRETION    IN   HEAT-ACCLIMATIZED 

MEN. 

by  Henry  B.  Hale.  Edgar  H.  NiUiaas  and  Jaaes  P. 

Ellis,  Jr.   Mar  63.  5p.  incl.  illus.  table. 

17  refs.  (Rept.  no.  SAM  TDR  63-20) 

Unclassified  report 

DESCRIPTORS!   •Epinephrine,  •Cliaat ology, 
•Adrenal  aedulla  horaones,  Teaperature. 
Urine.  Cheaical  analysis,  Maa.  Physiology, 
Variaace  aaalysis,  Excretiea,  Solar  radiatioa. 

Syapathoadreaal  activity  was  appraised  ia  10 
healthy  aea  over  a  10-week  period,  begiaaiag  ia 
suaaer  and  ending  in  autuaa.   Two  overnight  urine 
saaples  per  subject  per  week  were  anelyied  for 
aorepinephrine,  epinephrine,  creatinine,  and 
urea,   fvideace  of  high  syapathoadreaal  activity 
was  obtaiaed  in  suaaer.  with  reversal  ia  autuan. 
The  differeat  catecholaaines  were  shown  to  relate 
either  to  weekly  aean  aaxiaua  teaperature.  to 
weekly  aean  solar  radiation,  or  to  both  cliaatie 
factors.   Catecholaaine  excretion  also  tended  to 
vary  iaversely  with  urea  excretion.   (Authoj) 


AD-402  156     Div.   16 
(TISTB/AW)  OTS  price  $2.60 

Medical  Coll.  of  South  Carolina.  Charleston. 

THE  CARDIAC  OUTPUT  AND  VASCULAR  RESPONSE  TO 

TRAUMA. 

Annual  progress  repi..  1  Apr  62-31  Mar  63. 

by  George  H.  A.  Clowes,  Jr.   31  Mar  63.  18p. 

iacl.  illus.  table,  26  refs. 

(Coatraet  DA  49-193-ad-2312) 

Uaclassified  report 

)ESCRIPTORS!   •Mounds  and  injuries.  •Cardio- 
vascular systea.  Biood  pressure.  Blood  circu- 
lation. Burns.  InstruaentatioB,  Metabolisa, 
Acidosis.  Surgery.  Dyes,  Shock  (Pathology), 

la  the  iavestigatioa  of  the  cardiac  output  aad 
vascular* responses  to  injury  of  an  additional 
70  patients  who  were  operated  upon  or  adaitted 
witfc  iBjuries  were  observed  during  the  past  year. 
This  was  accoaplished  by  serial  dye  dilution 
carves  and  intravascular  pressure  aeasureaeats 
for  periods  as  loag  as  three  aoaths.   To  relate 
these  observatioas  to  the  well  known  aetabolic 
alterations  caused  by  trauaa,  certain  siaultaae- 
ous  blood  cheaical  aad  respiratory  aeasureaeats 


Division  16  -  MEDICAL  SCIENCES 


■•r*  aade.   Bot 
■tMdt»*  coBflra 
eveBtfal  recofc 
eircalatory  act 
batal  coaditioa 
a  ligaificaat ly 
■erloat  aetabol 
profrettiTe  aad 
fit.   Follewiag 
oatpat. traaaati 
kigk  cardiac  oa 
■•tabellc  expea 
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■hoek  OB  tka  el 
lag  tka  parlod 
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aad  tka  eataeko 
blaod.   (Aatkor 
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avaataally  fatal 
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ditare  aad  other  a 
■.   leaplratory  in 
■aad  for  cardiac  o 
d  by  a  respirator 
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AB-X02  189     Dlv.   16 
(TISTM/AAH)  OTS  price  $1.60 

Cleasoa  Aaricaltaral  Coll..  S.  C. 

(No  title). 

Aaaual  progress  rapt.  1  Apr  62-31  ■•'  63. 

by  Averett  S.  Toabes.   31  Mar  63.  l6p.  lacl. 

lUat.  table. 

(Craat  DA-iO-49-193-62-G-60) 

Uaclassiflec^  report 

DESCRIPTORSi   •DDT  (Pest  coatrol).  •Coleoplera. 
leprodactlve  systea.  Starvation  (Anlaal), 
laaects,  Casyaes. 

Tke  eaxyae  ODT-dehydroekloriaase  was  studied 
■itk  aa  ever-all  objective  of  studying  Its 
■■taral  pkysiolgical  fuactloa  la  the  Mexican  bean 
beetle.   Tke  first  series  of  experlaents  were 
eoadacted  to  deteralae  the  relative  quaatitative 
values  of  the  eaxyae  la  the  aale  and  feaale. 
This  stady  deaoastrated  a  two  to  three  tlaes 
greater  aaouat  of  the  eaxyae  la  tke  feaale  over 
tkat  ia  the  aale.   Aa  additieaal  study  was  eoa- 
dacted to  deteralae  if  the  eaxyae,  alght  be 
servlag  as  a  reserve  protein  aad  actlag  only 
secoadarlly  as  a  detoxifying  ensyae.   When 
pressure  of  starvation  was  used  on  unsexed 
adalts,  there  was  a  sharp  deeliae  of  55$  of  the 
•  Bxya»-la  the  first  2^  hoars  with  a  25!t  dls- 

■  ipanloB  over  the  aext  three  days.   The  total 
perceat  proteia  showed  a  reduction  of  about  5%    in 
2i  koars.  followed  thea  by  a  slight  iacrease  over 
tke  aext  tkree  days.   Tke  reserve  preteia  idea  is 
faite  teaabla.   (Autbor) 

AO-^02  223     Dlv.   16 
(TISTM/AAR)  OTS  price  11.60 

Ckieago  U. .  111. 

STUDIES  ON  CHEMOTHERAPY  OF  VIVAX  MALARIA. 
fALCIPARUM  MALARIA.  AND  PRIMAQUINE  HEMOLYSIS. 
riaal  selaatlfic  rapt.,  1  Aag  62-31  Mar  63. 
by  Alf  S.  Alviag.   31  Mar  63.  3p.  2  refs. 
(Ceatract  DA  i9-007-ad-566) 

Daelassified  report 

DESCRIPTORS:   •Heaosperidla,  •Diseases, 

■  •Ckeaetkerapeatic  ageata,  Tkerapy  (Medieiae), 
Haa,  Mice,  Ciackoaa  alkaloids. 

Tke  tkerapeutic  response  of  several  st'rains  of 
P.  falciparua  froa  Soatkeast  Asia  were  studied. 
Oae  straia  obtalaed  froa  Malaya,  one  froa 
Tbailaad  aad  oae  froa  Seutk  Viet  Naa  have  proved 
resistaat  to  ckloroqulae.   Tke  organisas  were 
■11  seasltlve  to  quiaiae.   Tke  Thallaad  and 
fiat  Naa  straias  were  resistaat  .to  the  Parke- 
Davis  depot  drug  Cl-501.   lavestigatloas  of 


drugs  developed  on  the  Cancer  Cheaovaerapy 
Prograa  and  tested  in  berghei  infections  of  alee 
by  Dr.  Ralph  Joaes.  Jr.  of  Miaai  were  initiated 
at  Stateville  Peaitentiary  in  volunteer*  in- 
fected with  Chessoa  vivax  aalaria.   Genetic  and 
biocheaical  studies  of  priaaqaine  seasltivity 
Mere  continued.   (Author) 

\D-^02  256     Div.   16 
(TISTM/AAR)  OTS  price  $2.60 

Presbyterian-St.  Luke's  Hospital.  Chicago.  III. 

SERIAL  CORRELATIONS  OF  THE  CHEMICAL  ANATOMY  OF 

HEPATIC  AND  RENAL  CELLS  WITH  ORGAN  STRUCTURE  AND 

CLINICAL  STATUS  IN  MAN. 

Progress  rapt..  1  Apr  62-31  Mar  6J. 

by  Robert  M.  Kark.   31  Mar  63.  7p.  illus.  tables, 

7  refs. 

(Coatract  DA  49-007-ad-637) 

Ua.elassified  report 

DESCRIPTORS:   •Kldaeys.  'Liver.  "Oxldore- 
ductases,  Cells  (Biology).  Potassiaa,  Maa, 
Dogs,  Rats.  Heaoglobln,  Heaolysls  (PkyslologyJ . 
Poisonous  gases.  Blood  traasfasioas  (Medieiae). 
Histological  techniques  (Biology),  Microsoaes. 
Easyaes.  Kldaeys. 

AO-402  263     Div.   16 
(TISTB/AW)  OTS  price  $1.60 

Aerospace  Inforaation  Div..  Washiagtoa,  D.  C. 
SOVIET  LITERATURE  ON  LIFE  SUPPORT  SYSTEMS.   PART 
A,  BIOSCIENCES. 
29  Mar  63,  17p.  iacl.  illus.  tables,  8  refs. 

(AID  rapt.  P-63-^5) 

Uaelassllried  report 

DESCRIPTORS:   "Life  support,  •Radiobiology , 
Algae,  Epinephrine.  Teleaetering  traasai tters. 
Body  teaperature.  Cholesterol,  Vibration, 
Nervous  systea,  Brain,  Phosphorylation,  Space 
eavironaeatal  conditions.  Physiology. 
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AO-402  29^     Dlv.   16 
(TISTM/AAR)  OTS  price  $2.60 


Saa  Francisco, 


Naval  Radiological  Defease  Lab. 

DIFFERENTIAL  RESPONSE  TO  ALLOGENIC  AND  XENOGENIC 
SKIN  GRAFTS  BY  SUBLETHALLY  IRRADIATED  (670  RAD) 
AND  NON-IRRADIATED  MICE  SENSITIZED  BY  VAtlOOS 
MEANS. 

by  M.  L.  Tyaa  aad  L.  J.  Cole.   11  Mar  63.  22p. 
lacl.  tables,  13  refs.   (Rept.  no.  NRDL-TR-628) 

Unclassified  report 

DESCRIPTORS:   •Skla,  •Radiation  effects.  Mice. 
Spleea,  Rat.  laauaology.  Cells  (Biology), 
TraasplantatloB. 

Twelve  to  U-week-old  feaale  LAF1  alee  were  pre- 
seasitlzed  eitker  wltk  3  i.p.  iaJeetloBS  of 
BALB/e  or  rat  spleen  or  skin  cells,  or  by  aeans 


72 


of  two  eoBseeutive  BALb/c  or  rat  ski 
grafts.  Oae  week  following  tke  last 
the  rejection  of  tke  second  skin  gra 
eitker  Mere  grafted  with  LAF1,  BALB/ 
rat  skla  or  they  received  670  rad  wh 
X-radiation  and  were  grafted  laaedia 
after.  Tke  data  indicate  that  skin 
dace  a  aore  vigorous  and  aore  radior 
secoad-set  respoasa  thaa  do  dlssoeia 
Pre-seasltisation  with  allogenic  spl 
resulted  in  prolonged  survival  of  su 
allogeBlc  skla  grafts  ia  sabletkally 
■lee.  Tke  second-set  respoasa  to  a 
skla  graft  was  fouBd  to  be  aore  radi 
tkaa  was  tkat  to  aa  allogenic  graft. 
verse  was  tree  wltk  regard  to  tke  fi 
respoasa.   (Aatkor) 
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AD-^02    295  Dlv.       16 

(TISTM/AAR)    OTS    price    $1.60 

Naval    Radiological    Defense    Lab.,    San    Frai 

Calif. 

THE  REUTIVE  EFFECT  OF  PULSED  RADIATION 

IN  PRODUCTION  OF  ACUTE  MORTALITY  IN  MICE 

by  E.  J.  Aiasworth,  G.  F.  Leoag  aad  oth 

8  Mar  63.  Up.  iacl.  illas.  U  refs.   (R 

■0.  NROL-TR-627) 

Uaclasslfied  reporti 
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DESCRIPTORS;   •Radiation  effects.  SurviWal, 
Fission  neutroas,  Gaaaa  rays,  Nautroas, 
Radiobiology,  Mice. 
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AD-402   395  Div        16 

(TISTB/MS)    OTS   price   $10.50 

Strategic   Air   Coaaand,    Offutt   Air   Force   bLsb, 
Nebr.  " 

USAF    SANITARY   AND    INDUSTRIAL    HYGIENE    ENGINEERING 
SYMPOSIUM    PROCEEDINGS,    SPONSORED    BY    STRATEGIC   AIR 
COMMAND,    CONVENED   At   392d    AEROSPACE    MEDICIL 
GROUP,    VANDENBERG   AIR    FORCE    BASE,    CALIFOr(«A 
9-12   OCTOBER,     1962. 

1962,    133p.    incl.    illus.    tables,    15   refa. 

Unclassified   repor 

DESCRIPTORSi      •Syaposia,    •Industrial    aejlicine. 
Sanitary    engineering.    Hazards,    Toxicity 
PropellBBts,    Costs,    Health    physics,    Nuclllear 
poMor    plBBts,    Nuclear    eagineering,    rfadi >logical 
dosage.    Safety.    Dosiaeters.    MicroMaves. 

AD-^02   ^19  Div.       16.     12 

(TISTA/GEC)    OTS    price   $2.25 

General   Aaericaa   Transporation   Corp.,    NiUi,    111 

CARBON    DIOXIDE    REDUCTION    SYSTEM. 

»ept.    for    Apr    61-Aug    62    on   Equipaeat    for    ((fa 

Support    ia   Aerospace, 

by  G.    A.    Reaus,-  R.    B.    Neveril    aad   J.    D.    Z4tt. 

J*"    63.    75p.    iacl.    illus.    tables,    refs.    (f    pt, 

•0.  MR  1163-50) 

(Contract  AF  33(616)8223,  Proj.  6373) 

(AMRL  TDR  63-7)        Uaclasslfied  report 


DESCRIPTORSi   •Closed  cycle  >co logical 
•Carbon  dioxide.  Life  support.  Space  fli 
Operation,  Tests,  Air  conditioning  equi 
Spacecraft  cabias,  Design,  Kedaction. 
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AD-402   44^  Div.       16 

(TISTB/AW)   OTS    price  $1.10 

Foreign   Tech.    Div.,    Air    Force   Systeas   Coaaand, 
Wright-Patterson    Mr    Force   Base.    Ohio. 
MOTION    SICKNESS:    PROPHYLAXIS    AND  TREATMENT, 
by    Decent    G.    Koaendanto    and   V.    Kopanev. 
2    Apr    63.     5p.    (Trans,     no.    FTD-TT-63-287    froa 
Russian    newspaper,    Medi t si nskay a   Gaxeta,    p.    3, 
5   Dee    62) 

Unclassified   report 

DESCRIPTORS:       •Motion    sickness.    Conditioned 
response.    Diet,    Drugs,    Therapy. 


AD-i02   ^56  Div.       16 

(TISTM/CCH)   OTS   price  $1.10 

Foreign   Tech.    Div.,    Air   Force   Systeas  Coanand, 
Wright-Patterson    Air   Force   Base,    Ohio. 
RIBONUCLEINIC    ACID    AS    A   STIMULATOR    OF    ALGAE 
GROWTH, 

by    V.    P.    Vendt    and    I.    G.     Drokova.       25   Mar    63, 
6p.     incl.    illus.    13    refs.    (Trans,    no.    FTD-TT-63- 
201    froa  Ukrainskiy    Botanichniy   Zhurnal.    1<»i6 
pp.    60-63,    1962) 

Unclassified   report 

DESCRIPTORS:       •Ribonucleic    acid,    'Algae, 
Growth    substance.    Growth. 

AD-402   ^58  Div.       16 

(TISTM/CCH)    OTS    price  $1.10 

Foreign   Tech.    Div.,    Air   Force   Systeas   Connand, 

Wright-Patterson    Air   Force   Base,    Ohio. 

COACERVATES    AND   FERMENTS    ALBUM  IN -C  AR  BOH  YDR  ATE. 

COACERVATES    AND    ALPH  A- AMYLASES, 

by    A.     I.    Oparin,    T.    N.    Yevreinova    and   others. 

U   Mar   63,    5p.    incl.    illus.    8    refs.    (Trans,    no. 
froa    Doklady    Akadeaii    Na'uk    SSSR, 
lO^ii,    pp.    581-583.    1955) 

Unclassified   report 


FTD-TT-63-1<'1 
Biockewt stry. 


fl 


DESCRIPTORS:   •Albuains,  •Glycoside  hydrolases. 
Separation,  Decoaposi t ion,  Biocheai stry, 
Carbohydrates,  Separation. 


17.    METALLURGY 

AD-401  0^6      Div.   17,  26 
(TISTM/BRW)  OTS  price  $2.60 

Naraco  Industries  Inc..  San  Diego,  Calif. 
THE  INVESTIGATION  UK  EXOTHERMIC  BRAZING  OF  RE- 
FRACTORY ALLOYS. 
Quarterly  rept.  no.  1, 

by  R.  0.  Banning.  J.  R.  Arastrong  and  R.  A.  Long. 
28  Feb  63,  15p.  iacl.  illus.  tables. 
(Coatract  N600( 19) 59237) 

Uaclasslfied  report 


\ 


Division  17  -  METALLURGY 

DISCIIPTOtSt   •H«at-r«iiftaat  ■•tals  aad  alloys, 
■•lybtfaaaa.  Niabiaa.  Taatalaa,  Taagttea,  Cheai- 
cal  raaetiaas.  Haat  of  foraatioa,  Seldariag  al- 
lays. H«at  of  raactiaa.  Tkaraal  Joiaiag. 
Brasiag. 
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AO-^01  097     Di».   17 
(TISTI/AB)  OTS  prico  $2.60 

Soaoral  Oyaaaics/Port  Hortb,  Tax. 

L0N6-TIBE  INTCtllTTENT  CREEP. 

Qaartorly  progress  rept.  ao.  2,  15  Oct  62- 

15  Jaa  63. 

by  0.    N.    Tboapsoa   aad  B.    L.    Joaes.    Jaa  63. 

30p.    iael.    lUas.    tables    (Bapt.    aa.    rPR-007) 

(Caatract  Af  33(657)8907) 

Oaclassified  report 

OlSCRIPTORSt   •Creep,  "Titaaiaa  allays. 
•Stalaloss  steel.  'Nickel  alloys.  Alaaiaaa 
■  Hoys,  Holybdeaaa  alloys.  Alloys.  Stresses, 
Basearcb  prograa  adaiaistratioa,  Vaaadiaa, al- 
loys. Becbaaical  properties. 

Tbis  prograa  coasists  af  aeasariag  tbe  effects 
af  creep  as  well  as  tbe  aagaitade  of  creep 
rosaltiag  fraa  steady  aad  iateraitteat  load 
applicatioa  at  550  P  aad  650  P  ap  to  30.000 
boars.   Tbe  aaterials  aader  iavest igat iaa  are 
T18A1-1B0-1V,  T16A1-^V,  AB350SCT.  aad  PH15- 
7lo  staialess  steels  aad  Reae'  ^1  saperalloy. 
(Aatbor) 


A0-i01  110     1 
(TISTI/ABS)  OTS 


DiT.   17 


price  1^.60 


Coaoral  Dyaaaics/Coavai r,  Saa  Diego,  Calif. 

BPPBCT  OP  STRETCHING  ON  MECHANICAL  AND  PATI6UE 

PBOPERTIES. 

Report  oa  Material  -  Alaaiaaa  -  202i-TA 

Ixtrasiaas. 

by  R.  J.  Haaay,  6.  0.  Liadeaeaa,  aad  V.  E.  Mise. 

25  Jaae  58.  36p.  iacl.  iUjis.  tables  (Rept. 

■0.  8926-126) 

(Caatract  AP  33(657)8926) 

Oaclassified  report 

DISCRIPTOBSt   •Alaaiaaa  alloys.  •Stretch 
foraiag.  Alaaiaaa.  Becbaaical  properties, 
Toasile  properties,  Patigae  (Becbaaics). 
Bardaess,  Extrasioa,  Experiaeatal  data, 
Caaprossifo  properties,  Tbickaess. 

A  large  extraded  Tee-sectioa  aade  froa  202^ 
alaaiaaa  alloy  was  sabjected  to  fifteea  varia- 
tiaas  ia  degree  of  stretcb.  solutioa  heat  treat- 
■•■t  aad  aataral  agiag  seqaeaces.   Tbe  varioas 
praeassiag  seqaeaces  approxiaated  variaas  aaaa- 
factariag  steps,  aad  the  aechaaical  aad  fatigue 
praperties  rosaltiag  tberefroa  were  desired  for 
eaaparisoa  with  aialaaa  desiga  allowable  streagths 
already  established  for  aastretched  extrasioas. 
Ia  all  eases  tbe  processed  extrasioa  aechaaical 
aad  fatigae  properties  exceeded  desiga  aiaiaa  for 
■■■trotebal  extrasioas.   Ia  geaeral.  tbe  streagths 
vara  blgber  tbaa  established  aiaiaa.  aad  the 
•laagatiaas  appraached  aiaiaaa  values.  (Author) 


A0-i01  127     Dit.   17 
(TISTB/AflS)  OTS  price  1^.60 

n.i.....i  <-_.■ c...<  <■ 


OBi»erfal-Cyclops  Steel  Corp.,  Bridgeville.  Pa. 

BOLVBOENOM  SHEET  ROLLING  PROGRAB. 

lateria  rept.  aa.  19,  26  Oct  62-25  Jaa  63. 

25  Jaa  63.  1t.  iacl.  illus.  tables. 

(Caatract  MOas  59-6U2-c) 

Oaclassified  report 

DESCRIPTORS!   •Bolybdeaaa  alloys,  "Sheets. 
Titaaiua  alloys.  Porgiag.  Heat  treataeat, 
Surface  properties.  High  teaperature  research, 
Becbaaical  properties.  Teasile  properties, 
Traasitioa  teaperatare.  Hardaess.  Becbaaical 
workiag.  Oaetility,  Rot  workiag. 

Tea  sheets  of  Bo-»-0.  SfTi ,  0.060-ia.  x  a^-ia.  x 
72-ia.  were  produced,  fire  sheets  froa  each  of 
two  iagots.   Tests  froa  two  sheets  froa  oae 
iagot  show  flataess  to  be  withia  1$  aad  gauge 
witbia  *  .002-ia.   Bead  traasitioa  was  ia  the 
raage  of  0  to  -75  F  with  a  recrystal liaat ioa 
teaperature  of  2250  P.   Oaasually  high  2000-F- 
teasile  property  results  are  beiag  checked. 
RoUiag  of  aaterial  for  Pkase  II  TZB  was  ac-  ' 
coaplished.   Testiag  of  the  product  is  approxi- 
aately  90%  coaplete.   A  teatative  process  for 
Phase  HI  pilot  roUiag  was  selected.   (Author) 

AD-^01  286     DiT.   17 
(TISTB/AMS)  OTS  prico  $2.60 

LouisTilla  H..  School  of  Bediciae.  Ky. 
CHARACTERIZING  FRACTURES  BY  ELECTRON  FRACTOGRAPHY 
PART  X.  FRACTOGRAPHY  OF  NOTCH  TENSILE  SPECIBENS 
OF  430D-SERIES  STEELS. 

by  A.  J.  Edwards  aad  C.  D.  Beachoa.   Feb  63,  3p. 
illas.  table,  1  raf.   (NRL  aaao.  rept.  139^) 

Uaclassified  report 

DESCRIPTORS!   •Fracture  (Becbaaics).  •Steel, 
•Fractography.  Betal lography .  lapact  shock. 
Shock  resistaace.  Tensile  properties,  Carboa, 
CarboB  alloys.  Failure  (Beckaaics),  Brittleaess. 
ElectroB  aicroscopes. 

Practare  faces  of  rouad-bar  aotch  taasila 
speclaeas  of  fire  differeat  ^300-saries  steels 
were  exaaiaed  ia  the  electroa  aicroscope.   The 
dopeadOBC^  of  fracture  aode  on  carboa  coateat 
aad  r^WtlTO  yield  streagth  level  was  iaresti- 
gatfiT   A  diagraa  is  preseated  to  show  the 
doaiaaat  fractara  aodes  observed  for  various 
eoabiaatioas  of  yield  streagth  aad  earboa 
coateat.   (Author) 

AD-401  330     Div.   17,  26 
(TISTB/ABS)  OTS  price  $1.60 

Caaeral  Dyaaaies/Coavair ,  Saa  Diego,  Calif. 
EVALUATION  OF  PROTRUDING  HEAD,  OVERAGED  RIVETS. 
Report  oa  Material  -  Aluaiaua  -  7075-T6, 
by  J.  L.  Harvey,  B.  M.  Parker,  aad  H.  C.  Turaer 
17  Apr  59,  19p.  iacl.  illas.  tables  (Kept.  ao. 
8926-132;  57-555) 

(Coatracts  AF  33(657)8926  aad  AF  33(600)30169) 

Oaclassified  report 

DESCRIPTORS!   •Aluaiaua  alloys,  •Rivets.  Heat 
treataeat,  Agiag  (Baterials),  Tests,  Stresses, 
Corrosioa,  Shear  stresses.  Fracture  (Bechaa- 
ics) .  Baaaf acturiag  aethods,  Teasile  properties. 

Overaged  7075-T6  aluaiaua  alloy  rivets  were 
sought  as  replaceaeat  for  202^-T31  alaaiaaa 
rivets  which  presented  productioa  difficulties. 
Heat  treataeat  of  7075-0  aluaiaua  alloy  rivets 
by  aeaas  of  a  30-aiaute  870  P  solutioa  heat 
treataeat,  followed  by  water  queachiag  aad 
aging  for  4-1/2  hours  at  325  F  provided  7075-T6 
rivets  which  were  10%  stroager  tbaa  2024-T31 
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rivets,  aad  ware  coaparable  with  the  ZOZJ^-TJI 
rivets  with  respect  te  driviag  characteristics. 
Salt  spray  tests  of  500  hoars  daratioa  tsith 
rivets  stressed  to  40,  50.  60  aad  68%  of  their 
altlaate  teasile  streagth  did  aot  iadic^ta 
iacldeace  of  stress  corrosioa  craekiag.   The 
solatioa  potaatial  of  the'  7075-T6  a4s  a 
by  the  revised  beat  treataeat.   (Author 


Mt  chaaged 


{  2024-T6 

I 

ic. 


AD-iOl  333     Dlv.   17 
(TISTB/ABS)  OTS  price  11.60 

Geaeral  Dyaaaics/Coavalr,  Saa  Diego,  Cakjlf. 

EFFECT  OF  ELEVATED  TEBPERATURES  ON  BECH^hlCAL 

PROPERTIES. 

Report  oa  Baterial  -  Aluaiaaa  -  2014-T6 

aad  2024-T86  Alloys, 

by  A.  Giaatoli.  P.  V.  Bergstedt,  aad  H. 

Turaer.  9  Jaa  59,  17p.  iacl.  illas.  tab||as. 

(Rept.  aa.  8926-UOi  BP  58-077) 

(Caatract  AF  33(657)8926) 

Oaclassified  rep 

DESCRIPTORS!   •Alaaiaaa  alloys.  •High  teapera- 
tare research.  Sheets,  Tiae,  Bechaaiciil  proper- 
ties, Teaperoture,  Teasile  properties,  Coi 
pressive  properties.  Shear  stresses,  ^peri- 
aeatal  data. 
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AD-401  345     Div.   17 
(TISTB/ABS)  OTS  price  94.60 

Illiaois  U. ,  Urbaaa. 

STUDIES  OF  BRITTLE  FRACTURE  PROPAGATION 

Final  rapt.. 

by  N.  J.  Hall  aad  F.  R.  Bartea.  17  Jan 

1t.  iacl.  illus.  refs.  (Structural  rase 

series  ao.  256) 

(Caatract  NObs  65790) 

Oaclassified  rep 

DESCRIPTORS:   •Fracture  (Becbaaics). 
plates,  Coapressive  properties,  Teasi 
properties,  Theraal  stresses,  lapact 
L^ad  distributioa.  Loadiag  (Becbaaics 
resistaace.  Brittleaess,  Civil  eagia 
Low  teaperatare  research.  Betal  plate 
Stresses,  Velds,  Velocity. 

AD-401  385      Div.   17 
(TISTP/TL)  OTS  price  |3.60 

Geaeral  Dyaaaics  Coavair,  Saa  Diego,  Ca 
COMPARATIVE  BEAR  RESISTANCE. 
Report  oa  Baterial  -  Fiaishas  aad  Coati 
Hear  Preveatative  for  Aluaiaaa  aad  Tita 
by  R.  J.  Barlow.  A.  R.  Vollaecke,  aad  H 
26  Apr  57,  34p.  iacl.  illus.  tables   ( 
8926-133;  56-64) 
(Contract  AF  33(657)8926) 

Uaclassified  rep 


DESCRIPTORS:  •Betels,  •Aluaiaua  all 
■Titaaiua  alloys,  •Baterials,  •Betal 
Corrosion,  Oeforaation,  Stresses,  Adh 
Mater  iapiageaont.  Sea  water.  Corrosi 
tion.  Friction,  Surfaces.  Shear  stres 
Sprays.  Ball  bearings.  Coatings.  Pros 
Aatifouliag  coatings. 


a  »|r 


ort 


If. 

ijs   - 

ipua. 
E.    Mise. 
Rbbt.    ao. 


ri, 

:loat  Ings, 
I  >aion, 
I  >U    inhibi- 
I  Iks. 


as, 

vatioa. 


;  tX' 


coatiags  applied  oa 
AHS  4925  titaaiua  a 
coaplas  iacorporati 
titaaiaa  alley  aad 
Coaparisoas  of  iadi 
by  refereace  te  tes 
4130  steel  aad  Spec 
All  tests  ware  aade 
aaehiae.  Nitrided 
applied  to  titaaiaa 
plate  applied  to  al 
resistaaces  ia  coup 
tioa  BIL-L-7870  lab 
labricatad,  chroae- 
coaples.  Electrofi 
coat  provided  the  g 
labricaats  tested, 
spray  iapiageaeat  p 
oa  titaaiua.  Two  h 
spray  resulted  ia  n 
or  electrofila-4396 
however,  only  Elect 
salt  spray  iapiagea 
was  tested.  Supple 
titaaiua  iadicated 


of  25  differeat  fiaish 

7075-T6  alaaiaaa  alloy  aad 
Hoy  was  tasted  with  wear 
ag  either  eoatbd  aluaiaaa  or 
chroae-plated  4130  steel, 
vidaal  test  results  were  aade 
ts  aade  with  chroae-plated 
Ificatiea  BIL-B-6946  brease. 

with  a  Tiakea  wear  test 
aad  aolybdoaaa  spray  eoatiagi 

aad  hard  aaodiia  or  cbroae 
aaiaaa  provided  better  wear 
las  labricatad  with  Speeiflca- 
ricatiag  all  than  siailarly 
plated,  steel-braase  wear 
la  4396  solid-fila  dry  labri- 
reatest  wear  life  of  all  sacb 

Five  haadred  hoars  of  salt 
reduced  ao  corrosive  effects 
uadred  fifty  hours  of  salt 
o  corrosioa  of  hard  aaodised 
-coated,  7075-T6  bare  aluaiaaa; 
rofila  4396  withstood  the 
eat  whea  7075-T6-clad  aluaiaaa 
aeatary  tests  with  aaodiaed 
the  better  perforaaace. 


AD-401  387     Diir.   17 
(TISTB/AB)  OTS  price  $1.60 

Geaeral  Dynaaics  Convair.  Saa  Diego,  Calif. 
RESISTANCE  AND  FUSION  HELD  STRENGTHS. 
Report  oa  Baterial  -  Steel  -  Staialess  -  Type 
■422B, 

by  A.  Giuatoli.  P.  M.  Bergstedt,  aad  H.  C. 
Turaer.   30  Oct  58,  17p.  iacl.  illus.  (Rept.  aa. 
8926-138;  BP58-096) 
(Caatract  AF  33(657)8926) 

Oaclassified  report 

DESCRIPTORS:   •Stainless  steel,  •Melds. 
Resistaace  weldiag.  Arc  aeldiag.  Teasile 
properties.  Aasteaite,  Shear  stresses.  Heat 
treataeat.  Ductility,  Hardaess,  High  teapera- 
ture research,  Beebaaical  properties. 


d  fasioa  weld  s 

Lrengths  of 

llaitad  States  Steel  Corporatioa 

2MoV  staialess 

steel,  a  aodified 

12%  chroaiua  steel,  were  deter 

aiaed  with  sheet 

aaterial  which  was  heat  treated 

by  austeaititiag 

at  1850  F..  air 

cooling  and  tea 

periag  at  900  F. 

for  4  hoars,  aad  welding.   Re- 

sistaaca-welded  0 

.008,  0,016,  0.025  and  0.050- 

iacb-thick  sheets 

were  generally 

capable  of 

aeetiag  Specifica 

tion  BIL-N-6858 

tensile-shear 

strength  requireaeats  with  tensile  shear-cross 

teasioa  ratios  of 

about  0.20  when  welded  ia  the 

fall  beat-treated 

conditioa  (220 

000-psi  yield 

streagth).   The  J 

oint  efficiency 

of  fusion 

welded  sheets  whi 

ch  were  welded  in  the  fully 

to  be  about 

80%.   (Aatbor) 

AD-401  388      Div.   17 
(TISTM/AM)  OTS  price  $1.10 

Geaeral  Dyaaaics/Coavalr,  Saa  Diego,  Calif. 

COUNTERSUNK  RIVET  SHEAR  STRENGTHS. 

Report  oa  Material  -  Nickel  Base  Alloy  -  Beael 

Betal, 

by  J.  K.  Neary,  H.  A.  Buehler,  aad  M.  E.  Mise. 

10  Jaae  58.  9p.  iacl.  illus.  tables   (Rept.  ao. 

8926-128;  57-651) 

(Coatract  AF  33(657)8^26) 

Oaclassified  report 

DESCRIPTORS:   •Titaaiua  alloys,  •Nickel  alloys. 
•Stresses,  Oeforaation,  Teasile  properties. 
Failure  (Mechanics).  Test  aethods,  Sheets. 
Rivets.  Joiats. 
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Th*  altiaat*  ■■«  yield  itrcaftk 
■•t«l  S/32  aid  3/16.1a.-dlaa«t« 
lata  variaas  tkiekaattai  af  Tl 
ikaat  wru  dataraiaed.  Rlvat  i 
akaat  tklekar  tkaa  0.060  ia.  fa 
■kaar.  Tkaaa  Jalatt  Mkiek  cant 
tarlal  of  lata  tkaa  0.060-ia.  t 
kjr  taar-aat  or  eraikiag  aadar  t 
altiaato  aad  yiald  straagtka  of 
aklek  failod  ia  ikaar  «arai  3/ 
aad  2726  Iki.  raapaeti*aly ;  aad 
1590  aad  1985  lb*.  raipaetiTaly 


of  AN^27  lonal 
r  rivets  drivaa 
6Al-iV  alloy 
attallatioat  ia 
Hod  by  rivot 
aiaod  ikoat  aa- 
kickaeii  failod 
ko  ri*at.   Tka 

tkasa  rivata 
16  ia.  diaa.  1781 

5/32  ia.  diaa, 
(Aatkar) 


AO-iOl  399     01 ».  ^^ 
(TISTN/AM)  OTS  priea  |3.60 


■artia-lariotta  Corp.,  Baltiaora.  Id. 

THB  EFFECT  OF  SURFACES  ON  THE  HECHANICAL  BE- 

MAVIOI  OF  IBTALS. 

Fiaal  rapt..  1  jaa-31  Oae  62, 

hy  I,  t.  Kraaar.   lar  63,  39p.  iacl.  iUaa. 

tablaa,  10  rofi. 

(Caatract  AF  33(616)7976.  ProJ .  7353) 

(ASD  TOl-63-101)       Daelattifiod  rapart 

OESCBIPTORS:   Mlaaiaaa,  "Coppar.  "Gold,  •Boat 
of  aetivatioa,  'Siaglo  cryitalt,  •Matorial 
raaoval,  Craap.  Stratiai,  Taasilo  properties 
Deforaatioa,  Cryatal  lattice  defects.  Data, 
■etals. 
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A0-i01  i07     Div,   17 
(TISTB/AB)  OTS  price  |2.60 


Lockheed  Aircraft  Corp.,  Suaayvale,  Calif. 
THE  EFFECT  OF  HYDBOGEN  ON  ALUMINUM:   AN  ANNOTATED 
BIBLIOGRAPHY, 

coap.  by  C.  6.  Gros.   Mar  63.  19p.  49  refs. 
(Special  Bibliography  aa.  SB-62-68;  5-73-62-2) 

Uaclassified  report 

OeSCIIPTOBS:   •Bibliography,  •Alaaiaaa, 
•Hydragea  aabri tt leaeat.  Arc  aeldiag.  Castlag. 
Degasificatioa,  Alaaiaaa  alloys. 

Tbis  aork  treats  ef  tbe  effect  ef  bydrogea  oa 

alaaiaaa,  vith  refereaee  to  aeldiag  at  rooa  tea- 
pdrataro  aad  the  altiaato  reliability  of  aluaiaua 
tbas  treated  la  space  appl icatioas;  it  covers  the 
pariod  fraa  1950  through  1962.   A  few  citatioas 
ta  aoa-ferroas  aetals  nhich  aight  lead  to  ia- 
foraatioa  aboat  alaaiaaa  have  beea  iacluded 
(Aathor) 


AD-4G>  '439      Oiv.   17 
(TlSTM/AM)  OTS  price  $1.60 


Soathern  Research  last..  Biraiagbaa.  Ala. 
DEVELOPMENT  OF  HIGH  STRENGTH  AND  FRACTURE 
TOUGHNESS  IN  STEELS  THROUGH  STRAIN-INDUCED 
TRANSFORMATIONS. 

^aarterly  progress  rept.  ao.  2.  1  Oct-31  Dec  62, 
by  J.  D.  Horrisoa,  H.  A.  CaapbeU,  aad  J. 
Kattus.   3  Ja>a  63,  21p.  iacl.  tables. 
(Caatract  DA  01-009-OBD-1070) 
(Teebaical  rept.  ao.  WAL  TR  323.4/2-1) 

Uaclassified  report 


R. 


DESCRIPTORS:   •Stainless  steels.  •Cold-working. 
Mechanical  properties.  Hot  working.  Austenite,' 
Nartensite.  Dispersion  hardening.  Low  teapera- 
Hardaoss,  Cheaical  aaalysis. 
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AD-4C1  458 

(tistm/lmh! 


Div.   17 
OTS  price  $9.10 


Martin-Marietta  Corp..  Baltiaore,  Md. 
ELASTO-PLASTIC  ANALYSIS  OF  STRUCTURES  UNDER 
LOAD  AND  TWO-DIMENSIONAL  TEMPERATURE  DISTRIBU- 
TIONS.  VOLUME  III,   EXPERIMENTAL  EVALUATION  OF 
THE  GENERAL  TIME-DEPENDENT  ANALYSIS. 
Final  rept.,  15  Feb  62-1  Jan  6}    on  Structural 
Analysis  Methods, 

by  R.  J.  Edwardt.   Mar  63,  93p.  iacl.  iUut. 
(Contract  AF  33(616)7738,  ProJ.  U67) 
(ASD  TR  61-667,  vol.  3)       Uaclassified  report 

DESCRIPTORS:   •Structaral  shells.  Load  distri- 
bution. Teaperature.  Distr ibut ioa ,  Plasticity, 
Experiaental  data.  Creep.  High  teaperatare 
research.  Theraal  stresses. 
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AD-401  459      Div.   17,  14, 
(TISTM/AM)  OTS  price  $11.00 

Beech  Aircraft  Corp.,  Boulder.  Calo. 

ESTABLISHING  TANK  DESIGN  CRITERIA  FOR  LIQUID 

HYDROGEN  ROCKETS. 

Final  rept.  for  period  ending  15  Sep  61, 

by  J.  E.  Bell  aad  H.  E.  Suttoa.   May  62.  142p. 

iacl.  illut. 

(Contract  AF  33(616)5154,  ProJ.  3084) 

(AFFTC  TR  60-43,  ifol.  3)     Unclattified  report 

DESCRIPTORS:   •Liquefied  gatet.  •Propellaat 
tanks,  Cryogenict.  Hydrogen.  Liquid  rocket 
propellaatt,  Theraal  intulation,  Eacaptulat ioa. 


Cbroaiaa  alloyt,  Titaaiua  aUoyt.  Vaai^iua 
aUoyt.  Aluainua  alloyt,  Zirconiua  at^yt, 
Molybdenua  alloyt.  Tin  alloyt.  Tentil 
propertiet.  Failure  (Mechanics).  Glati  tex- 
tilet.  Aluainua,  Structural  propertiei 
Materials. 

Straetural  aaterial  for  liquid  hydrogen 
insalation  for  the  side  walls  and  the  e 
eacapsalatioa  aaterials  are  discussed, 
aaterials  chosea  are  priaarily  for  the 
Ioa  test  tank  which  was  tested  in  the  t 
test  facility,  but  the  aateri«,lt  for  th 
part  are  applicable  to  actual  rocket  ve 
teaks  contaiaiag  cryogeaic  liquids.   (A 


AO-401  505     Di».   17,  15 
(TISTM/AM)  OTS  price  $6.60 

Ohio  State  U..  Coluabus. 

THERMAL  STRESSES  DUE  TO  LARGE  SPANNISE  t^PERA- 

TURE  GRADIENTS  IN  LONG  THIN  PLATES. 

lateria  techaical  rept.,  1  Sep  61-1  Aag  t)2  oa 

Mecbaaics  of  Flight. 

by  B.  E.  Gatewood.  R.  G.  Dale,  and  A.  R   Glaser. 

Jaa  63.  62p.  iacl.  illus.  tables.  18  re 

(Coatract  AF  33(616)8330.  ProJ.  7063) 

(AIL  63-4)  Uaclassified  repf^t 


DESCRIPTORS:  •Theraal  strestet.  Part 
differential  equationt.  Nuaerical  ana 
Fourier  analytii.  Metal  platet. 


METALLURGY  -  Division  17 


anks. 
It,  aad 

Icoo-gal- 
(raal 

aett 

icle 

:bor) 


il 

rtit. 


The  retults  of  a  theoretical  and  exper iiieatal 
iavest  igat  ioa  of  th«  theraal  ttraint  an  1;  ttretset 
produced  in  unrestrained,  long  thin  rectangular 
plates  by  large  tpanwite  teaperatare  gradients 
are  preseated.   The  teaperature  di st r ibMt ion  is 
steady  state  aad  the  stress  dittribatioi  approx- 
iaatet  the  two-diaen t ioaal  'plaae  ttress|'  solu- 
tioa  of  elasticity  theory.   Two  teaperature 
gradieats  were  iavest  igated.  oae  in  whi:|i  the 
teaperature  chaaged  about  150  F  over  a  riive-iacb 
dittaace  aad  oae  ia  which  tbe  teaperatarje  chaaged 
aboat  70  F  over  a  one-iach  dittaace.   I  L|  wet 
foaad  that  for  thete  relative  large  teapteratare 
gradieatt  the  tolatioat  for  the  theraal  Ittrettet 
givea  ia  the  literatare  were  either  not  lappli 
cable  or  impractical  because  of  the  larjje  aaaber 
of  terat  reqaired  in  the  series  type  so 
By  coavertiag  oae  of  the  available  Four 
solatioat  iato  a  Fourier  Integral  aad  u 
idaet  and  tuperpoii t i jh.  it  is  possible 
struct  a  solutiOB  fo.r  the  stresses  in  w 
a  few  teras  are  aeeded  in  the  teriet  fo 
retidaet.   The  calcalated  theraal  ttrai 
reatoaably  well  with  the  experiaental  r 
althoagh  there  it  contiderable  tcatter 
ttraia  gage  retaltt  oa  tba  tests.   (Aatlar) 
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AD-401  528     Div.   17 
(TISTM/BRM)  OTS  price  $9.60 


NT  ill 


Metals  Processing  Lab.,  Matt.  latt.  of 

Caabr  idge . 

THE  INVESTIGATION  OF  THE  ACTIVATED  SI 

TUNGSTEN  POWDER. 

Fiaal  rept..  1  Nov  61-31  Jaa  63. 

by  J.  H.  Brophy.  H.  N.  Haydea  and  other 

28  Feb  63,  IIOp.  incl.  illut.  tables,  1 

(Coatract  NOw  6l-0326-d) 

Uaclassified  re 


pgr 

DESCRIPTORS:   •Tungsten.  'Tungsten  alloys. 
Powder  aetaUurgy,  Additives,  Solids.  Deasity. 
Diffusioa.  Transport  properties.  PaUidiua. 
Rbediua.  Rutheniua.  Platinua,  Nickel.  Iridiui 
Cobalt.  Iron.  Porosity.  Group  VIII  ellejaents, 
Powder  aetals.  Copper,  Siatering. 


Low  teaperature  densi f i cat i oa  of  tuags 
accelerated  by  additioas  of  palfadiua. 
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AD-401    584  Div.       17 

(TTSTM/BHW)    OTS    price   $3.60 

Aerospace  Corp.,    Los    Angeles,    Calif. 

YIELDING    AND   FLOW  OF    IRON, 

by    Hans   Conrad.       27   Feb    63,    33p.     incl.     illus. 

60    refs.       (Rept.    no.    TDR-1 69( 3240-1 1  )TN-2) 

(Contract    AF   04(694)169) 

(SSD-TDR-63-27)        Unclassified  report 

DESCRIPTORS*   •Iron,  Theory,  Equations, 
Crystal  lattice  defects.  Impurities.  Stresses. 
Theraal  stresses.  Grain  structure  (Metallurgy), 
Deforaatioa,  Mechanical  properties. 
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AD-401    592  Div.       17 

(TISTM/AM)    PTS    price   $6.60 

Foreign   Tech.    Div..    Air   Force   Systems   Ceanand, 
Wright-Patterson    Air    Force   Base.    Ohio. 
AUTOMATIC    WELDING    (SELECTED    ARTICLES). 
29   Mar   63.    64p.    incl.     illus.    tables,    refs. 
(Traas.    no.    FTD-TT-62-1 247    froa   Russian    Period- 
ical.   Avt oaat icheskaya   Svarka,    No.    5,    pp.    1-24, 
57-63,    78-88,    1962) 

Unclassified  report 

DESCRIPTORS:      •Welding.    •Arc    welding.    •Electron 
beaas.    •Diffusion,    *Pressure.    Welds.    Joints. 
Mechanical    properties,     Austenite.    Titaniua 
alloys.    Fluxes.    Prograaaing    (Coaputers).    Steel, 
Welding. 


AD-401    599  Div.       17 

(TISTM/BRW)    OTS    price   $5.60 

Foreign   Tech.    Div.,    Air   Force   Systeas  Coaaand, 
Wright-Patterson    Air    Force   Base,    OhI.o. 
IDENTIFICATION    AND    INVESTIGATION    OF    HEAT- 
RESISTANT    ALLOYS   ON    A   Fe   -   Nl    -   Cr    BASE, 
by   M.    V.    Pridantsev.    E.     I.    Bellkova    and    others. 
29   Mar    63,     52p.     incl.     illus.     tables.    12    refs. 
(Trans,    no.    FTO-TT-63-12    froa   Russian    book, 
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OivUtion  17  -  METALLURGY 

Spcttlalajry*  Stall  1  Splavj.   Ttcatral  •  iiyjr 
lla«eka«-Isal«4«vattl*ikiy  laititat  Ckaraay  Matal- 
larfltt  ia.  I  f   Bartfiaa.   laititat  Kaehtatvtaaykk 
StaUy.  ■•ak*a,  laaaa  Na.  27,  pp.  93-138.  1962) 

Oaelaaslfittf  rapart 

DCSCITPTOIS:   'Haat-ratlataat  aatala  *  ■Hays, 
Ir«a  alleyi,  Ckroala*  allajri.  Ntekal  alloji. 
Allaya.  Alaaiaaa.  TItaaiaa.  Taagttaa,  Baraa, 
Carbea,  Maaflaaaaa.  Sllieaa.  Haat  traataaat, 
Hartfaalag,  Hieraatractara.  Doljrbtfaaaa.  Nlob- 
IwB.  Vaaa^laa,  ■•ekaaieal  prepartlaa. 


AO-401  6^0     Oi».   17,  30 
(TISTP/MB)  OTS  prlea  $.75 

Balfaar  lagiaaariag  Ca.,  Sattoat  Bay.  Mick. 

OIVBLOFMNT  AND  IHPLKNCNTATION  OF  A  lUTSIIALS 

INrOHATION  PIOCISSINC  SYSTIB. 

Piaal  rapt..  Fab  61-Apr  62, 

by  Albart  J.  Balfoar.   Jaa  63.  2ip.  105  raft. 

(Caatraci  AF  33(616)80^6,  ProJ.  7381) 

(ASO  TO!  62819)        Uac lai sif iad  raport 

OlSCIIPTOISi   •Matals.  •lafaraatiaa  ratrlaval.* 
■atarlala,  Stractarat,  Macbaaical  propartlat. 
Bata  pracasBi89  aystcaa. 

A  pragraa  ia  dascribad  far  acqaititlaa.  ttoraga, 
aaalyaic  aad  diaaaaiaatiaa  af  aatarials  iafor- 
aatlaa.   A  ipacifie  aad  reprasaatativa  portion 
af  tka  Matarials  lafaraatiaa  Syataa  is  atad  as 
•  aadal  aad  diseasaad  ia  datail.   Tka  Systaa 
is  dasigaad  to  stora  iadividaal  tast  data  aad 
assaciatad  daseriptiva  iaforaatioa.   It  tkare- 
fara  pravidas  tka  capability  for  data  aaalysis 
basad  oa  coaplax  iataractioas,  grapbic  or  tabular 
display  of  data,  aad  aora  eaavaatioaal  biblie- 
grapbic  OHtpat.   (Aatkor) 


AO-^01  760     Oi».   17 
(TISTM/BH)  OTS  priea  #1.60 

■•tarials  lasaarek  Lab..  lae..  licktoa  Park. 

111. 

TRB  USE  OF  STRAIN  SOFTKNING  TO  IMPROVE  THE 

PROPERTIES  OF  REFRACTORY  METALS. 

Qaartarly  pragrass  rapt.  ao.  3.  1  Dec  62- 

28  Fab  63. 

by  S.  Mastavay  aad  E.  J.  Ripliag.   28  Fab  63. 

5p.  illas.  1  raf. 

(Caatract  NOw  62-0725-c) 

Uaclassified  report 

DESCRIPTORS:   •Molybdaaiia  alloys.  Titaaiua 
allays.  Traasitioa  taaparatura.  Oeforaatioa, 
Baetility.  lalliag  aills.  Laboratory  equip- 
aaat.  Sbaats.  Haat  rasistaat  aatali  aad 
allays,  Macbaaical  propertias. 


Tk«  rollar-flaxiag  aackiae  Has  coapl 
dalivarad  dariag  tkis  raport  period. 
saaplas  of  Ma-V2Ti  ware  flexed  at  r 
atare  aad  at  •f300  F.  Oa  tka  basis  o 
preliaiaary  data,  a  sigaificaat  lone 
traasitioa  teaperatare  appears  possi 
•rder  to  aeasure  a  coaplete  loagitud 
traastarsa  traasitioa  teaperatare  oa 
flexed  pieces,  saall  bead  saaplas  ar 
dactility  evalaatioa.  Surpr isiagly, 
tbat  laagitudiaal  flexiag  loners  tbe 
traasitioa  at  least  as  auck  as  tbe  1 
traasitioa.  Because  of  a  sbortage  o 
all  of  tka  Mork  during  tkis  period  a 
tka  aext  oae  will  be  restricted  to  t 
aaa  ♦0. 5%  titaaiua  alloy.  Oaly  afte 
tbe  iaflue'ace  of  a  aaaber  of  variabi 
aaabar  of  cycles,  working  teaperatur 
tioa  OB  tka  aore  plentiful  aolybdeau 


eted  aad 

A  few 
ooa  tfaper— 
f  tkese 
riag  of  tke 
ble.   In 
inal  and 
oae  or  two 
e  used  for 
it  was  found 
traasverse 
oagitudiaal 
f  tuagsten, 
ad  probably 
ke  aolybde- 
r  evaluating 
es  including 
e  aad  dirac- 
will 


tuagstea  be  ased.   Tke  aaouat  of  beadiag  pat  late 
tke  saaple  dariag  rooa  teaperatare  flexiag  is 
coatrollable  aad  easily  reproduced.   At  elevated 
teaperatares.  kowever.  wkere  the  saaple  cannot  be 
seea,  tke  aaouat  of  bending  has  been  a  variable 
•■d  a  aodiflcatioa  ia  flexing  tecknique  will  be' 
required  to  assure  a  reproducible  beadiag  coadi- 
tioa  ia  eack  plate.   (Author) 

AO-401  796      Oi».   17 
(TISTH/BIM)  OTS  price  |2.60 

Aeroautroaic.  Newport  Beack.  Calif. 

RESEARCH  IN  THE  MECHANISM  OF  STRENGTHENING  IN 

AISFORMEO  STEEL. 

Flaal  rapt..  15  Mar  61-15  Feb  62  oa  Metallic 

Materials. 

by  C.  F.  Mania.  M.  N.  Gerberick, 

Feb  63.  98p.  iacl.  illas.  tables, 

(lept.  ao.  U  1752) 

(Coatract  AF  33(616)8116.  ProJ.  ao.  7351) 

(ASO-TDR.62-692)       Uaclassified  report 


aad  otkars. 
26  refs. 


DESCRIPTORS! 
Deforaat ioa. 


'Steel.  Austeaite,  Marteasita. 
Heat  treataeat,  Skeets.  Rolliag 
aills.  Electros  aicroscopy,  Heckanical  proper- 
ties. Dispersion  kardening,  Graia  stractura 
(Metallurgy).  Traasitioa  teaperatare.  Crystal 
lattice  defects.  Hardaess,  Micros t ructure. 
Hot  working. 

An  iavestigat ioa  was  coaducted  to  define  tke 
aeckaaisa  respoasible  for  tbe  st reagt hen ing  in- 
crease iaparted  by  deforaatioa  of  aetastable 
austeaite.   Tbe  relat ioasbips  of  aechaaical 
properties  to  exteat  aad  teaperatare  of  deforaa- 
tioa were  developed  for  Type  H-11  hot  work  die 
steel.   Tke  influence  of  aoaaarteas i t ic  decoa- 
positioa  products  oa  ausforaed  properties  was 
deterained.   The  aicrost ruct u res  were  studied 
by  thin-fila  electron  traasaissiaa  aetkods  for 
observatioas  of  aarteasite  aorpbology  aad  sub- 
structures aad  precipitates.   Measareaeats  of 
sabcetl  sixes  aad  distributioa  of  precipitates 
were  aade  for  coaparisoa  with  observed  aeckanical 
properties  tkroagh  applicatioa  of  dislocation 
theory.   The  observed  dislocatioa  deasity  aad 
carbide  dispersioa  indicate  that  tke  streagtkea- 
iag  aeckaaisa  active  ia  botk  ausforaed  aad  coa- 
veatioaally  keat  treated  aarteasitic  steels  is 
soae  coabiaed  effect  of  dis locat ioa-precipi tate 
aad  dislocat ioa-dislnrat ioa  iateractioa. 
(Author) 

AD-i01  811      Dlv.   17 
(TISTM/BRM)  OTS  price  $.75 

r » 

Ceieral    Oyaaaies/Paaoaa,    Calif. 

ANELASTIC    BEHAVIOR   OF   TANTALUM    AND  COLUMBIUM. 

Flaal    rapt..    Mar   60-Oct    61    on   Metallic    Materials, 

by   t.^J.    Saeed,    E.    L.    Fink    and  M,    C.    Abraas. 

Fab  65,    121p.    iacl.    illas.    tables.    19   refs. 

(Contract  AF  33(616)7235) 

(ASD-TDR-62-323)       Uaclassified  report 

DESCRIPTORS:   •Niobiaa,  •Taatalaa,  Crystal 
lattice  defects.  Deforaation,  Stresses, 
Tkeory.  laparities.  Matkeaatical  aodels. 
Matheaatical  analysis.  Teasile  properties. 
X-ray  diffraction  analysis.  Internal  friction. 
Diffusiea.  Elasticity. 

A  theoretical  aodel  is  developed  based  oa  dis- 
location-interstitial interaction  during  stress 
applicatioa.  wkick  describes  tbe  anelastic  be- 
kavior  of  bcc  aetals  particularly  during  yield 
delay.   It  is  skowa  tkat  tke  reorientation  of 
iaterstitial  laparities  apparently  controls 
botk  tke  pre-yield  aicrostrain  rate  and  tke  tiae 
to  yield.   Tke  aedel  is  supported  for  tantalua 
and  colaabiaa  by  tke  results  of  yield  delay  ex- 
periaeats  over  a  teaperatare  range  froa  -97  to 
iOO  F.   Activation  energies  of  tke  yield  delay 
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AD-^OI    837  Div.      17,    27 

(TISTM/BRH)    OTS   price  $1.60 

Aarojet-Geaaral   Corp..    Asasa,    Calif. 

INVESTIGATION   OF    STRESS-CORROSION   CRACKlH$  OF 

HIGH-STRENGTH  ALLOYS. 

laferaal    aoatkly   progress   rapt.    ao.    21. 

1-30  Jaa  63. 

by  R.  B.  Setterlaad  aad  A.  Rubia.  Apr  63J  11p. 

iacl.  tables  (Rept.  ao.  LO^U-01-21) 

(Coatract  DA  0^-A95-ORD-3069) 

Oaelassifiad  rapaij^ 

DESCRIPTORS!   •Rocket  cases.  •Steal,  •ititaaiaa 
alloys.  Stresses.  Fracture  (Meckaaics), 
AlaalKua  alloys.  Vaaadiaa  alloys,  Nickdl 
alloys.  Heat  treataeat,  Agiag  (Materialj^) . 
Cold  working.  Corrosive  gasts,  Corresii 
liquids.  Corrosloa  iakibitloa.  Plastic  4aat- 
laga,  Matartals,  Corrosloa. 


Data  skew  tkat  tka  6Al-iT  tltaaiaa  fll 
iaaaae  to  stress-corrosioa  crackiag  aa 
tke  test. eoaditloas  of  tkis  prograa  ia 
aaaealad  aad  ia  tka  qaoacbad-aad-agld 
Tke  20)(-aickaI  aaragiag  steel  was  foaa 
susceptible  to  stress  corrosioa  eracki 
tke  aaaealad-aad-aged  aad  ia  tke  75%  c 
eoaditloas.  Tke  sasceptibility  is  aac 
however,  la  the  aaaealed  coaditioa.  T 
sickel  aaragiag  steel  was  also  feaad  t 
captible  to  stress-corrosioa  crackiag 
tka  aaaealed-aad-aged  aad  cold-worked- 
coaditioas.  As  witk  tka  20)^aickel  al 
aaaealed  aad  aged  coaditioa  skewed  tke 
sasceptibility.   (Aatbar) 
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Chicago.    Ill 
PROTECTIVE   C04tl 


AD-401    8^1  Div.       17,    26 

(TISTH/AH)    OTS   price  $1.60 

Araour    Research   Foundation, 

HIGH-TEMPERATURE    OXIDATION 

FOR- VANADIUM-BASE   ALLOYS. 

Biaoathly  rept.    ao.    3.    13   Jaa-12  Mar    63. 

by   Joka   J.    Raasck.      8  Apr    63.    17p.    iacl. 

tsbles  (Rept.  ao.  ARF-B6001-3) 

(Coatract  N600(1 9) 59182) 

Uaclassified  repoi|< 


DESCRIPTORS! 
coatiags,  •Ni 
Taatalaa  alio 
alloys,  Skeet 
alloys,  Zirco 
researck,  Hea 
Antioxidaats, 
Procassiag,  S 

Basic  paek-siliconis 
lack  as  tiae,  teaper 
preparatioa,  aetivat 
lise  era  baiag  laves 
life  aad  coatiag  adb 
rial.  PifteeiT  vaaad 
tioas  kave  beea  .pack 
tested,  lialaaa  lif 
aboat  150  br  at  2200 
(Autker) 


•Vaaadiaa  alloys 
obin  alloys,  •Di 
ys.  Hafaiua  alloy 
s,  Titaaiua  alloy 
aiaa  alloys,  Higk 
t-resistaat  aetal 

Manaf actar lag  aa 
ilicoa  coatiag,  C 
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,  •Metal 
ffasiea, 
s,  Tuagtliia 
s,  Molybdenaa 

teaperatare 
s  aad  al^^ys. 
tkods, 

oatiags. 

1 1 

ag  variables 
aad  sarfaie 

tio-a,  mmi   powder 
ptiaisa  ^tidatioa 
kia  skeet  aate- 
a  alloy  4#aposi- 

aad  oxi^btioa> 
stablisk(«  at 
of  tke  ailoya. 


METALLURGY  -  Division  17 

AD-^OI    8^^  Dlv.       17 

(TISTM/BRH)    OTS   price  $1.60 

Keck,    H.    H.    Lab.    of   Eagiaeeri^ig  Materials,  >  Calif . 

last,    of  Tech.,    Pasadeaa. 

SOLID    SOLUTIONS   IN   COPPER-IRON   ALLOTS. 

by   Milliaa  Kleaeat.    Jr.    Mar    63,    Up.    iacl.    illas. 

table,    23   refs.    (Tecbaieal   rept.    ao.    13) 

(Coatract   Noar-22030) 

Uaclassified    report 

DESCRIPTORS!      'Copper    alloys,    Iroa   alleys. 
Solids,    Solatioas,    Crystal    lattices.    Sola- 
billty.    X-ray  diffractioa   aaalysis,    Pkase 
stadias. 


By  rapidly  queackiag  liquid  a 
Ca-rick  solid  solatioas  are  o 
0  to  20  at.-)t  re.  The  plot  o 
vs.  coapositioa  exkibits  a  di 
aear  7.2  ♦or  -  0.5  at.-Jl  Pe 
is  teatatively  associated  wit 
tioa.  Body-eeatered  cable  Fe 
taiaiag  aboat  5  to  10  »t.-%  C 
ceatered  cable  Ca-rick  pkases 
varying  coapositioas  ia  tke  r 
80  at.-%  Fe.  At  least  10  at. 
ia  solid  solatioa  ia  tke  iroa 
which  the  lattice  spaciag  iae 
♦   er  -  0.0001    angstroas   per   a 


Hoys,    siagle-phase 
btaiaed   froa 
f    lattice   spaciags 
stiact   aaxiaaa 
aad   this   extreaaa 
k    a   aagaetic    traasi- 
-rick  pkases    coa- 
a   coexist   witk   face- 

of   ratker   widely 
aage,    20   to   about 
'%  Ca   is   retaiaad 
-rich   phase,    for 
reases    by   1 . 1 
t.-%  Ca.    (Aathor) 


AD-401    915  Div.       17 

(TISTM/AM)    OTS    price  $2.25 

Aerejet-General   Corp.,    Downey,    Calif. 

INVESTIGATE   THE   EFFECT  OF   HIGH    DYNAMIC    PRESSURES 

UPON    THE   METALLURGICAL    PROPERTIES  OF    IRON    AND 

TITANTUM-BASE    ALLOTS. 

Final    rept.,    15    Apr   61-U   Apr   62   on   Metallic 

Materials, 

by  A.  W.  Hall,  E.  K.  Heariksea  aad  etkers. 

Feb  63.  186p.  iacl.  illas.  tables,  A   refs. 

(Contract  AF  33(616)8191,  ProJ.  7351) 

(ASB  TDR  62-535)       Uaclassified  report 

DESCRIPTORS!   "Iroa  alloys.  •Hot  working, 
•Titaniaa  alloys.  X-ray  diffractioa  analysis, 
Metallograpky,  Hardaess,  Aastanite,  Deforaa- 
tioa, Tensile  properties.  Heat  treataeat, 
Agiag,  Fractare  (Meekanics),  Meckaaieal  prop- 
erties, Skock  (Meekanics),  Skock  waves,  Micre- 
stractare.  Dispersion  kardening,  Higk-pres- 
sare  researck. 


Effects  ef  high  dynaaic 
largical  properties  ef  i 
alloys  are  givea.  Press 
86  ktlebars  to  390  kilob 
strata  refineaent  of  str 
of  ausforaing  in  H-11  st 
teaperature,  a  redaetioa 
far  beat-treated  and  tea 
aa  increase  ia  suscepttb 
B120VCA  tltaaiaa.  Metal 
shocked  speeiaens  were  c 
X-ray  diffraction  aad  al 
Ckanges  in  kardness,  str 
were  recorded  aad  corral 
ased.  Hypotkeses  to  exp 
are  preseated.  .Details 
to  tke  explosive  teekaiq 
atlag  tke  dynaaic  skock, 
ployed  to  recover  tke  sp 
and  tke  ^roblea  areas  as 
elevated  teaperatarest 
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in  retained  a 
pared  UHB-^6  s 
ility  to  agiag 
largical  exaai 
ondueted  optic 
th  electron  ai 
actare  aad  dia 
ated  with  tbe 
laia  the  obser 
are  preseated 
ues  developed 

the  recovery 
eclaens  after 
sedated  witk 
(Aatkor) 


tke  aetal- 
aa>base 
ging  froa 
to  deaon- 
dlcat  leas 

elevated 
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teel,  and 

for 
natioBS  of 
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AD-X02  015     Div.   17,  26 
(TISTM/BRV)  OTS  price  $1 . 60 

Araour  Research  Foundation,  Chicago,  111. 
DEVELOPMENT  OF  2^00  F  FORGING  DIE  SYSTEM. 


T9 


Division  17  -  METALLURGY 

Int«rla   tecliaical   progreta   rkat..    28   D«c   62- 

27   Nar  63, 

by   H.    Nadelaaa.    T.    ■ataeagk    aa4   P.    R.    GouHeai. 

Apr  63.    11p.    lael.    illaa.    tablea. 

(Coatraet    AF   33(600)42861) 

(ASO   TI   7-886.    »ol.    8) 

Daclaiiified   report 

DESCRIPTOKSs      'Heat    raaiataat    aetala   and 
alloya.    •Diet.    Taagatea   alloys,    lalybdenua 
alloys.    Coraalc   aaterials.    Silicoa    coapounda, 
Carbides.    Oxldatloa,    Coatings,    Salts,    Fluor- 
ides,   Sodiaa  eoaponads,    Calclaa  coapoaads. 
Forgiag,    Materials. 

Tbe   prototype   die   has   been    asseabled    and    heating 
experiaents    initiated.       These    Indicated    that    «lth 
Calrod   heating    a  die'face    teaperatare    of   1300   F 
can   be   obtained.      This   will   be    sappleaeated   by 
gas-flaae   radlatioa   hoatlag  on   the   die    face   to 
attain    a   teaperatare   of   2^00   F.      Experiaents 
BtlUslng   ealelaa  flaoride-sodiaa   flaoride    salt 
eoablnatlons    to   give   oxidation   protection   to   tho 
rof ractory-aetal   die   eoapoaents   were    saccess- 
fally   perforaed.      A   spectrna  of   viscosities    eaa 
be   abtalaed   with   this   salt    coabination   by   re- 
latlToly   aiaor   adjastaeats    in   proportion   of 
either  of   the    coaponents.       (Aathor) 

A0-i02   089  Di».       17.    13 

(TISTI/CIJ)    OTS   prlca  $1.50 

NSTal   Rasaarch   Lab.,    Hashlngton,    D.    C. 

FRACTURE    ANALYSIS    DIAGRAM    PROCEDURES   FOR   THE 

FRACTURE-SAFE   ENCINEERINe   DESIGN    OF    STEEL 

STRUCTURES, 

by   M.    S.    Palllal    aad   P.    P.    Pasak.      15  Mar   63. 

S3p.    lacl.    illas.    tables.    25  rafs.      (NIL  rapt. 

■a.  5920) 

Daelasslflad  report 

DESCRIPTORSt   •Steal.  •Fractara  (Heehaalcs) . 
Test  aethodv.  Teasile  properties.  Teaperatare, 
Stractaras.  Stresses.  Plasticity.  Dactlllty. 
Elasticity.  Brlttleaess,  Deforaation.  Load 
diatribatiea.  Shear  stresses. 

A  aew  proeedare  la  described  for  the  eagiaaeriaf 
deslga  of  fraetare-safe  steel  stractaras 
represeatlag  «eldaeBts.  ferglags,  castlags.  aad 
coabiaatloas  of  these.   The  proeedare  Is 
applicable  to  all  steels  ahlch  have  distiact 
traasitloa  teaperataro  featares,  i.e..  exeeptlag 
the  altrahlgh-streagth  types  Mhlch  have  poorly 
deflaed.  low-slope  Charpy  T  transition  carves. 
The  aew  proeedare  is  based  oa  the  eoacapt  of 
tho  fractara  aaalysls  dlagraa,  which  represeats 
a  coaiolidatloB  of  the  aTailable  knowledge 
eeaeeraiag  flaw  sixe,  stress,  aad  teaperatare 
reqalreaeats  for  the  laitlatioa  aad  propagatioa 
of  brittle  fraetares.   The  bases  for  tke 
developaeat  •£   tke  dlagraa  are  explaiaed. 
Exteaslva  fallare  aad  stractaral  test  data  are 
provided  as  doeaaeatatioa  of  tke  validity  of  the 
described  preeedares.   Tbe  practical  eaglaeerlag 
ase  of  tke  fractara  aaalysls  dlagraa  is  based  oa 
tke  deteralaatloa  of  a  slaple  paraaeter  —  the 
NOT  teaperatare  of  the  steel.   All  other  roqaired 
iaforaatloa  lavolves  eleaeats  which  are  aoraal 
eoaslderatioas  la  deslga  of  eaglaeerlag 
stractaras.   (Aathor) 

AO-402  116     Olv.   17,  U 
(TISTM/AM)  OTS  price  $1.10 

Carbornndua  Co.,  Niagara  Falls,  N.  Y. 

A  STUDY  OF  FUNDAMENTAL  MSCHANICAL  PROPEITIBS  OF 

CERAMIC  SIN6LB  CRYSTALS. 

Bl-aeathly  progress  rept.  so.  1,  H  Jaa- 

U  Bar  63. 

by  P.  T.  B.  Shaffer  and  H.  D.  Batha.  25  Mar  63, 

Ip.    Incl.  illas.  table,  1  ref. 

(Coatraet    N600(19) 597^9) 

Pnclassified    report* 


DESCRIPTORSt      •Carbides,    •Single    crystals. 
Mechanical    properties.    Elasticity.    Raptaro, 
Thickaess,    S^icoa. 

Measareaeat    of   cross-beading   strength    aad   Yonag's 
aodalas    of   pare    silicoa    carbide   was    carried    oat 
oa   approxlaatsly   25   saapdos   at    roea   teaperatare. 

(Aathor) 


AD-402    158  Dlv.       17 

(TISTM/AM)    OTS    price    |l,60 

Korisont    Inc.,    Cleveland,    Ohio. 

REINFORCEMENT   OF    NICKEL   CHROMIUM    ALLOYS   WITH 

SAPPHIRE   HHISKERS. 

lateria   rept.    ao.    2,    29   Dec    62-28   Mar   63, 

by  Robert    H.    Kelsey.      22   Apr   63,    13p.    lacl. 

tables. 

(Ceatract  NOw  63-0138-c) 

Unclassified  report 

DESCRIPTORS:   •Reinforcing  aaterials,  •Sap- 
phires, •Ceraaic  fibers.  Adhesion.  Coaposite 
aaterials.  Corundaa,  Nickel  alloys,  Cbroaiua 
alloys.  Iron,  Staialess  steel.  Powder  aetals. 
Powder  aetallurgy,  Oxides,  Aluainua  coapounds. 
Bonding,  Oxygen,  Metal  coatings.  Single 
crystals. 

It  was  shown  that  oxygen  is  required  for  the 
foraatioa  of  a  bond  between  iron  and  aluaina 
whiskers.   Tkls  oxygen  aay  be  introduced  as 
aatarally-occarring  oxides  on  thr  surfaces  of 
iron  powder.   Rei nf orceaent  was  again  deaon- 
sti'ated  in  iron-aluaina  whisker  coaposites  sub- 
jected to  skort  keating  cycles.   Evidence  was 
obtained  tkat  long  keating  cycles  and  excessive 
oxide  content  result  In  destructive  attack  on 
tke  alaaina  whiskers.   (Aathor) 


AD-402  161      Div.   17 
(TISTM/AH)  OTS  price  |1.10 

General  Dynaal cs/Convai r ,  San  Diego,  Calif. 

STRESS  CORROSION  SUSCEPTIBILITY  FROM  RIVET 

SMELLING. 

Rept.  -on  Material  -  Aluainua  -  2024-T81  aad  202^- 

T31  -  Stretcher  Levelled  Plate. 

by  H.  C.  Tamer  and  W.  M.  Sutherland.   17  Sep  58, 

Ip.    incl.  Illas.  (Rept.  ao.  8926-12^) 

(Coatraet  AF  33(657)8926) 

Unclassified  report 

DESCRIPTORSt   •Corrosion.  •Stresses,  Chlorides, 
Sea  water.  Solutloas,  Rivets.  Metal  plates, 
Alaalaaa  alloys. 

The  tendency  for  the  swelHag  of  202i-T31  alaal- 
aaa alloy  rivets,  caused  by  gun  driving  thea  in- 
to holes  in  2024-T81  stretcher-levelled  aluainua 
alloy  plates,  to  iadace  stress  corrosion  sascept- 
ibllity  la  the  plate  aaterlal  was  checked  by 
aeaas  of  salt  spray  exposure  and  syntketlc  sea 
water  alteraate  iaaersioa  tests.   Stress  eorro- 
sioa  crackiag  was  not  observed  darlag  testing, 
aad  stretcher  levelliag  thas  did  aot  appear  to 
iadace  st ress-eorrosl oa  saseept ibi 11 ty  la  202^- 
T81  plates.   (Aathor) 

AD-402  ISA  Dlv.   17 

(TISTM/AM)  OTS  price  |1.60 

ileaeral  Dyaaalcs/Convai  r,  Saa  Diego,  Calif. 
EFFECT  OF  SURFACE  FINISHES  ON  FATIGUE  LIFE. 
Rept.  on  Material  -  Steel,  Alloy,  43^0  -  Alaal- 
aaa, 2024-T3  and  7075-T6. 

by  E.  K.  Hinsloa.  G.  D.  Lindeneau.  and  H.  E.  Vise. 
9  Mar  59.  12p.  lacl.  illus.  tables.  3  refs. 
(Rept.  no.  8926-U2) 
(Contract  AF  33(657)8926) 

Uaclassifled  report 


DESCRIPTORSt  •Alloys,  •Fatigue  (Mech 
Heat  treataent,  Life  expectancy,  CKea 
willing,  Coldworking,  Machining,  Stee 
nua  alloys,  Dsts,  Stresses,  Effective 


Fstigue  t 
the  as  re 
■  achi  ned , 
altiaate 
condl t i  on 
acted  gre 
blasting. 
2024-T3  a 
aot  resul 
and  aiero 
{■prove  t 
(urfaces. 


est s  o 

eei ved 

heat- 

tensi  1 

showe 

ater  f 

Fati 

luaiau 

t  ia  c 

-glass 

he  fat 

(Aat 


f  707 
coad 
treat 
e  str 
d  tha 
atigu 
gue  1 
a  all 
hange 
peen 
Igae 
ker) 


5-T6  bare    a 
i  t i  on ,    and 
ed    (280,000 
ength)    and 
t    alcro-gla 
e    life    than 
i f e    coapari 
oy    showed    t 
but    eheaic 
ing   served 
life    of   chp 


lualnua 
U^O   ste 

to  300, 
St ress-r 
ss    peeni 

did  vap 
sons  wit 
hat  aach 
al  ailli 
to  resto 
aical ly   i 


80 


AD-A02  165      Dlv.   17 
(TISTM/AM)  OTS  price  |1.60 

Geaaral  Dyaaalcs/Convnl r ,  San  Diego,  Csl  f. 
CIACK  PROPAGATION  AND  FATIGUE  CHARACTER] $TICS . 
Rept.  on  Hatorlsl  -  Aluainua  -  2020-T6,  tOZ^-tJ 
md  7075-T6.  ! 

by  G.  D.  Liadeaeaa.  E.  Schiff,  and  V.  E.  Nise. 
23  Feb  59,  15p.  incl.  illas.  tabl-es,  3  Ofs. 
(Rept.  ao.  8926-U3) 
(Coatraet  AF  33(657)8926) 

Unclassiflod  repdtt 


DESCRIPTORS:  •Aluainua  alloys,  •Fati 
(Mechanics),  Hechanicnl  properties,  F 
aechanicf.  Stresses,  Data. 


Crack  propagation  tests  were  asde  with 

by  40  in.  long  speciaens  of  .079  thick 
.0705  thick  clad  2024-T3,  .091  thick  el 
.081  thick  bare  7C75-T6  and  .091  thick 
T6  aluainua  nlloys.   Initial  5-inch-lon 
■ere  introduced  into  each  speeiaen  and 
growth  was  observert'as  it  related  to  in 
load  increases.   The  fracture  work  rate 
p/opagatioa  was  calculated  according  to 
foraula  d»-/dA  =    (T  2  ir   x/2E  where 
atx.  gross  stress,  x  -  crack  length  at 
and  E  =  aodulus  of  elasticity.   (Author) 


:i\ 


Kl 


AD-402  166      Div. ■  17 
(TISTM/BRH)  OTS  price  $2.60 

General  Dynaal cs/Convai r ,  Saa  Diego,  Ca 
LITERATURE  SURVEY. 

Report  on  Material  -  Finishes  and  Coati 
Oxidation  Resistant  for  Molybdenua, 
by  D.  S.  Pratt,  E.  Shoffner,  aad  E.  E. 
25  June  59,  Up.  incl.  illus.  table.  37 
(Rept.  no.  8926-U5) 
(Contract  AF  33(657)8926) 

Unclassified  rep 

DESCRIPTORSt  •Molybdenum,  High  tenpe 
research,  Ceramic  coatings.  Cladding, 
coatings.  Refractory  coatings,  Silic 
Aluminua  coatings.  Elect rodeposi t i on , 
spraying.  Vapor  plating.  Diffusion,  C 


Soae  of  the  advantages  and  disadvantage^  of 
chroaiua-base ,  aolybdeaua  dlsllieide,  nilckel- 
alloy,  precioas  aetals  aad  ceraaic  oxidation  re- 
sistant coatiags  for  aolybdeaaa  are  dis4ussed 
aloag  with  aethods  used  for'their  application, 
The  restriction  of  the  use  of  the  coatii^gs  dis- 
cussed to  applications  involvina  only  sj^aple 
shapes  is  pointed  oat.   (Authdr; 
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METALLURGY  -  Division  17 

AD-402   169  Div.      17 

(TISTM/AM)    OTS   price    |1.60 

General   Dynaaics/Convai r,    San    Diego,    Calif. 
SPOT    AND    FUSION   MELD    FATIQUE   CHARACTERISTICS. 
Rept.    on    Material    -   Nickel    Base    Alloy   -    R-235. 
by   G.    D.    Lindeneau.    E.    Schiff,    and   N.    E.    Wise. 
20    July    59,    9p.    incl.    illus.    tables,    1    ref. 
(Rept.    no.    8926-U8) 
(Coatraet    AF   33(657)8926) 

Uaclassifled    report 

DESCRIPTORS:      •Nickel    alloys.    •Thermal    joia- 
ing,    •Melds,    •Fatique.    Failure    (Mechanics). 
Life   expectaacy.    Aging    (Materials),    High- 
teaperature    research.    Data,    Spot   welds. 

The    fatigue    of    10%   cold-worked    and    aged    ( 1 500   F) 
Haynes    Stellite   Co.,    R-235   nickel-base   alloy 
spot-weld    lap    and    fusion-weld    butt    Joints    was 
determined   at    rooa   teaperature    aad    1500   F   with 
a   4/9    test    altiaate    strength   maxiaum   fatigue 
load.      Spot    welds   were    tested    in    thickness   com- 
binations   of    0.020    to   0.020,    0.020    to    0.040    and 
0.040    to   0.063    in.,    and    fusion    weld    thickness 
coabi nations    were   0.016   to  0.016,    O.040    to   C.040 
aad   0.063    to  0.063    in.      Fatigue    life   data   are 
givea.       (Autkor) 


AD-402    171  Div.       17 

(TISTM/AM)    OTS   price    $1.60 

Geaeral    Dynaaics/Convalr ,    San   Diego,    Calif. 

EFFECT    OF    HEATING    ALUMINUM    ALLOY    MING   STRUCTURE 

TO    325    F    ON    THE    MECHANICAL    PKOPERTIES   OF    ITS 

COMPONENT    MATERIALS. 

Report    on    Uaterial    -    Aluainua   -    2024-T3 .    2024-T4, 

7178-T6, 

by  P.  N.  Bergstedt,  H.  C.  Turner,  aad  N.  M. 

Sutherland.   7  July  59,  9p.  Incl.  Illus.  tables. 

(Rept.  no.  8926-150) 

(Coatraet  AF  33(657)8926) 

Unclassified  report 

DESCRIPTORS:   •Mings.  •Heat  treataent. 
•Aluainua  alloys,  Deforaation,  Sheets,  Extru- 
sion, Mechanical  properties. 
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AD-402    172  Div.       17 

(TISTM/AM)   OTS   price   $1.10 

General    Dynamics/Conva Ir ,    San    Diego,    Calif. 

EFFECT    ON    STRETCH    STRAIGHTENING   ON    MECHANICAL 

PROPERTIES. 

Report  on  Material  -  Aluminum  -  7075-T6. 

by  P.  H.  Bergstedt.  H.  C.  Turner,  and  H.  H. 

Sutherland.   16  Nov  59,  6p.  incl.  illus.  tables. 

(Rept.  no.  8926-152) 

(Contract  AF  33(657)8926) 

Uaclassifled  report 
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Diviaion  17  -  METALLURGY 

DESCIirroiSt   •Alaalma  •Uoyi.  •Strcites. 
•Strc^ck  faraiag.  Agiif  (Mattriali),  Oafaraa- 
tlaa.  Caapresilve  propartlet,  Teatile  proper- 
tlaa.  Maekaalcal  prapartlat.  Data.  Rads. 
last  traata«at. 

StrttthiBf  1  X  ^•^/^   x  60  axtra^ad  7075  alaaiaaa 
allar  hart  la  tba  ai-qaaaekad  caaditiaa  0.7S. 
1.74,  ^.9^   aad  2.65  par  ceat  redaced  the  dlstor- 
tlaa  raaaltlag  fraa  aaekiaiag  !t2.  79.    86  aad  «2t. 
ratpactlvalr,  la  eaaparlsoa  wltk  tka  diitortioa 
rasaltiag  fraa  aackiaiag  aa  "  aa-itretckad"  bar. 
Tka  aackaaieal  praparties  reialtiag  fraa  ttretck- 
iaf  aad  tkaa  aglag  ta  pradaea  tka  7075-T651  eoa- 
ditlaa  are  takalatad.   (Aatkar) 

A|»-i02  333     Oi».   17 
(TISTI/BIN)  OTS-prlea  $10.30 

■attalla  Maaorlal  last.,  Calaabas.  Okio 

rOITUI  INTESTICATION  Of  WOTCII  SENSITIVITY  OF 

IBFtACTOIT  HETALS. 

■  apt.  far  1  Oct  61-31  Aag  62  oa  MatalUe 

■atariala. 

Oae  62,  128p.  i,el.  Ill«f.  tablat,  32  ft». 

(Caatraat  AF  33(6l6)760i.  PraJ.  7351) 

(AS0-T0t-62-100i)      OaeXastlflad  raport 

OESCIIPTOBSi   •Molrbdeaaa.  •■olybdaaaa  alloyi 
•Hlobiaa,  'Taatalaa.  •Taagttaa.  Cold  .arking,' 
■•at  traataaat.  ■acrystalliiatioa,  Taasila 
prapartlat.  DactiUty.  Brlttlaaast.  Traaiition 
taaparatara.  Fraetara  (aackaalet).  Lo«  taapara- 
tart  rataarck,  Haat  ratlstaat  aatala  aad  al- 
lays, Strassas,  Oaforaatloa.  lardaais.  Tltaal- 
■■  allayi,  Wrala  itractaras  (Matal largy) . 
■•ckaaleal  prapartlat. 

■alybdaaaa  aad  ia-O.STl  allay  Mltk  varlaas  da- 

graai  af  cald  «ork  aad  dlffaraat  raerya talUiad 
grala  siaai  vara  tastad  ta  dataralaa  tkalr  low- 
taaparatara  prapartlat.   Safficlaat  cold  aork 
(>25  par  eaat;  abaat  66  par  eaat  it  tafflciaat) 
■arkadly  radacad  tka  dactlla-io-brittle  traaai- 
tlaa  taaparatara  of  botk  aatarialt.  akareai 
lacraatlag  tka  raeryttal llxad  graia  tixa  la- 
craatad  tklt  paraaatar.   ■eekaaical  aotckat  ra- 
taltad  la  proaoaaced  degradatioa  of  propartlat 
la  flbarad  atractarat.  bat  vara  aack  latt  datrl- 
aaatal  to  raeryitaUliad  atractara.   Tklt  ba- 
kavlor  aat  attrlbatad  to  tka  coatrolllag  (detrl- 
aaatai;  affaet  of  grala  boaadarlat  la  tka  frae- 
tara of  raeryttalllsad  aolybdaaaa  or  Bo-O.STl 
ragardlatt  of  aatarlal  gaoaatry.   Tka  fraetara 
toagkaatt  of  aaalloyad  aolybdaaaa.  taagttaa,  taa- 
taiaa,  aad  eolaablaa  «at  ttadlad  ovar  a  raaga  of 
taaparatarat  ebataa  to  laelada  tka  daetlla- 
brlttla  traatltlaa.   Botk  wroagkt  aad  raeryttal- 
llsad eoadltloai  vara  axaal'aad  for  aack 
aatarlal.  (Aatkor) 

AD-i02  355     Di».   17 
(TISTI/AI)  OTS  prica  $1.60 

Gaaaral  Elactrle  Co..  Matt  Lyaa,  Matt. 

HYDRODYNANIC  COMPIiESSIVE  FORGING. 

lataria  technical  eagiaaaring  rapt..  9  Oct  62- 

9  Apr  63. 

by  Rlckard  M.  Cogaa.   Apr  63,  21p.  lacl.  lUat. 

tablat. 

(Coatract  AF  33(657)8793) 

(ASO  TR  7-890,  toI.  2)     Uaclattlfiad  report 

DESCRIPTORS!   •Forgiag.  •Hydrottatlc  prattara 
•Alaalaaa.  Labrleaatt,  Bltaatk  allayt.  Lead. 
Mlgk  prattara  rataarek,  Daforaatioa.  Diet, 
Hydraallc  praasaraa,  Ceaprattitra  propartlat. 

Bydrodyaaai<  Coapratslva  Forgiag  of  Coaaareial 
para  alaalaaa  wltk  aa  aptet  ratio  of  19:1  wai 
aeklarad  la  oaa  eparatloa  at  rooa  taaparatara. 


Tka  oattlde  edge  of  tke  foraed  pan  reaained 
tqaare  with  tke  face  tkroaghoat  the  foraiag 
oparatioa.   Tka  aaxlaaa  aptet  ratiot  ware  ob- 
talaad  wltk  back  prettare  in  the  cavity  la  ex- 
eats of  the  work-hardened  teatile  ttreagth 
The  hydrodyaaalc  coaprettlTO  die  with  latent  wat 
detigaed  aad  ballt  to  withitaad  oparatiag  prei- 
taret  of  600,000  pti  at  rooa  taaparatara.   Tke 
■axiaaa  applied  load  to  far  kat  beea  5^0.000  ptl 
ar  903t  of  tka  datiga  Halt    (Aatkor) 


AD-402  405      Di».   17,  10.  27 
(TISTN/EJH)  OTS  priea  $1.60 

Pkilllpt  Petroleaa  Co.,  Bart letvi 1 le,  Okla. 
GAS  TURBINE  AND  JET  ENGINE  FUELS. 
Blaeatkly  progrett  rept.  no.  5.  Dec  62-Jaa  63, 
by  ».  L.  Streett.   4  Apr  63,  17p.  Incl,  tablet, 
5  Taft.   (Retearck  dl».  rept.  3U9-63R) 
(Caatract  N600(19)-58219) 

Unclattifted  raport 

DESCRIPTORS:   -Jet  eagine  faelt.  "Jet  eag«aet 
•Nickel  alleyi,  •Cobalt  alloyt,  •Carretloa, 
Corretioa  inbibition,  Cbreaiaa  allnyt,  Salfar 
eeapeandt.  Carbon,  Dioxidet,  Magnetic  prop- 
ertiet.  Sea  aatar,  Sallt,  Air,  Coataaiaat ioa, 
Haat  retittaat  aetala  aad  alloya. 

tiffertt  were  directed  to  a  beneb-scale  stady  of 
salfar  eerrntion  of  the  type  known  colleqaiaUy 
at  "black  plagae".   Saperalleyt,  incladtng 
Udtaet  500,  Reae  O,    Hattelloy  R-235,  Natpalloy 
aad  Hayaet  Alloy  25,  bave  beea  evalaatad.   Thete 
taatt  were  carried  eat  at  2000  F  with  varioat 
coabinptiont  of  air,  talfar  dioxide,  carbon  and 
tea  talti  preteat.   Retaltt  indicated  tkatt  aetal 
loss  is  not  a  wkoUy  reliable  index  to  degree  of 
attack;  degree  af  attack  is  potentially  catas- 
tropkic;  of  tke  inditridaal  corrodents,  only  sea 
salt  increased  tke  attack  above  tke  ••air  only 
baseline;  effect  of  sea  salt  alone  and  in  coabi- 
nation  witk  carbon  and/or  S02  was  specific  tp  al- 
loy type;  carbon,  as  a  possible  reducing  agenf  for 
protective  ckroaiaa  oxide  filas.  was  cenfiraed  as 
detriaental  to  all  tke  alloys  in  ;ests  with  S02 
aad  air;  carbon  accelerated  sea  salt  corrosion  in 
tbree  of  the  allays  and  aarkedly  inhibited  sea 
•alt  corroaion  of  the  other  two  alloys;  when  sal- 
far was  present  as  both  sea  salts  aad  S02  (no 
earbon)  resalts  varied  froa  aild  acceleration  by 
the  added  S02  witk  Udiaet  500  to  pronoanced  inhi- 
bition with  Rene  41.  althoagh  the  R-4I  was  still 
badly  corroded;  when  carbon  was  included  while 
supplying  both  S02  and  sea  salts  the  attack  was 
accelerated  except  for  Rene  41  where,  again 
!**"''  "'»  "PP^'ently  inhibited  by  the  carbon  and 
502;  except  for  R-4I.  corrosion  waa  catastrophic 
with  air  ♦  carbon  ♦  S02  +  tea  talt.   (Aatkar) 


AD-402  431      Div.   17,  25 
(TISTM/AIIS)  OTS  price  $1.60 

Foreign  Tech.  Div.,  Air  Force  Sytteat  Coaaand, 
Wright-Pattertoa  Air  Force  Bate,  Ohio. 
PROBLEMS  IN  PHYSICS  OF  METALS  AND  METAL  STUDIES 
(SELECTED  ARTICLES). 

ItJ'll   ^^'    ^^P-  '"^*-  •''""•  '•'••  (Trent,  no. 
rTD-TT-63-48  froa  Ruttian  Book,  Vopreiy  Fliiki 
Metallov  I  Natallovedeniya,  Kiev.  No.  I4 
pp.  116-120,  147-151,  1962) 

Uaclattifiad  report 

DESCRIPTORS:   •Metallurgy,  •Pkate  ttadiea. 
Heat  treataent.  Steel,  Auttanite,  Heating, 
Tiae,  Teaperature,  Martenilte,  Cryttalt 
Copper  alloyt,  Tia  alloyt.  Alualnua  alloyt. 
Nickel  alloyt,  Trantforaat t on,  Nucleation. 
Traasitioa  teaperature. 
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18.    MILITARY  SCIENCES 
OPERATIONS 


MILITARY  SCIENCES  AND  OPERATK>NS  -  Division  18 


AND 


AD-401  226     Div.   18 
(TISTP/PCR)  OTS  price  $26,00 

Hudson  last..  Haraoa-oa-Haraoa ,  N.  Y 
STRATEGIC  AND  TACTICAL  ASPECTS  OF  CIVIL 
MITH  SPECIAL  EMPHASIS  ON  CRISIS  SITUATI 
Fiaal  rept. , 

by  Rllliaa  H.  Browa.   7  Jaa  63,  1v.  lae 
tables   (Rept.  aa.  HI-160-RB) 
(Caatract  OCO-OS-62-18) 
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AD-401  346     Div.   18.  32 
(TISTB/AM)  OTS  price  $8.10 

Teckalcal  Military  Plaaaing  Operatioa.  clkeral 
Electric  Coapaay.  Saata  Barbara,  Calif.  ^ 
FOTORE  NAVY  SYSTEMS.  VOLUME  I.   INTRODUCTION  TO 
POLITICAL-MILITARY  ENVIRONMENT  OF  MARFAR( 
31  Dec  61.  83p.  incl.  illus.  tebles.  29 
(Rapt.  ao.  RM-61-TMP-95) 

Uaclasslfiad  repe^ 

DESCRIPTORS:   'Navy.  •Papalatloa.  •Narlkre, 
•Political  scleaee.  Cold  war,  CoaauBls*! 
Naclaar  warfare,  Llalted  war.  Foreiga  Jllicy, 


fs. 


Geograpky.  Ecoaoalcs,  Military  requlrei 
Natioaal  Defense.  Dlstributloa. 
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AO-401  415     Div.   18 
(TISTB/AM)  OTS  priea  $2.60 

Air  Force  Acadaay,  Cala. 

CONVENTIONAL  NARFARE.   PART  III.   ESCAPt 

Feb  63.  26p.  rafs.   (Special  .blbllograpky 
so,  23)  «   r  / 

Uaelassiflad  rapar 

DESCRIPTORS:   •Evasloa,  •Blbl iograpkiat, 
Prlsoaars  af  war. 
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AD-402  285      Div.   18 
(TISTB/AH)  OTS  price  $1.10 

RAND  Corp.,  Santa  Moaica,  Calif. 

SOME  RAM3LINGS  AND  MUSINGS  ON  TACTICAL 

RECONNAISSANCE, 

P-2722r  "■  ""**   ""  ^^'    ''^'       '■•'*'•  ""• 

Uaclasslfiad  report 

DESCRIPTORS:   •Aerial  racaaaaissaace,  Llalted 
war.  Araed  forces  operatloas.  Test  aethods 
Military  requireaeats,  Marfare. 

AD-402  286     Div.   18,  32 
(TISTB/AH)  OTS  priea  $2.60 

HAND  Corp.,  Saata  Monica,  Calif. 
THE  MILITARY  ROLE  IN  SPACE  ~  A  SUMMARY  OF  OF- 
FICIAL. PUBLIC  JUSTIFICATIONS, 
by  Robert  H.  Puckett.   Aug  62,  29p.  48  refs. 
(Rapt.  no.  P-2681) 

Uaclassifled  report 

DESCRIPTORS:   •Natioaal  defease,  'Astro- 
aautict,  Satellitet  (Artificial),  Araed 
forcet  operatloBt,  Retearck  prograa  adaia- 
ittratioB.  Palitinal  tcieaca. 

AD-402  376     Div.   18.  30 
(TISTM/EJH)  OTS  price  $1.10 


Port  Haaaaaa. 


Naval  Civil  Eagiaeerlag  Lab. 
Calif. 

■OSTED  COMPONENTS  OF  MATERIEL  IN  STORAGE, 
by  J.  C   Kiag.   5  Sep  62,  1v.  lacl.  illas. 
tables  (Teckalcal  aote  no.  N-464) 

Uaclattlfiad  report 

DESCRIPTORS!   •Storage,  •Degradation.  Cor- 
retioa, Huaidity,  Mackinet,  Hachiae  toolt, 
lateraal  coabuttioa  engiaet.  %eart,  Braket 
Electrical  equipaeat,  Vehiclet,  Preservatioa. 
Controlled  ataotphere.  Fuel  tytteat,  Baariagt. 
Tatt  aatkodt. 


Tka  Naval  Civil  Ea 
eluded  a  5-year  tt 
tke  type  of  aaviro 
beat  talted  for  lo 
uadar  the  Bureau  0 
cogalsaace.  Retul 
taetioB  it  poor  la 
tkad,  good  in  tka 
Calient  in  tke  coa 
Five  coaponaatt  — 
gear  boxet,  fuel-i 
tytteat,  and  cooli 
lacideBce  of  rutt 
aent  aad  witk  litt 
level.  Coapared  t 
pratarvatloB  decre 
for  opaa  air,  44% 
ttaadard  wurekouaa 
aavlronaaBtt  occur 
warahoutet  for  eit 
(Author) 


glaeariag  Laboratory  kat  eaa- 
orage  tett  prograa  to  daterala* 
aaeat  aad  pratervation  level 
ng  tara  ttoraga  of  aaterlel 
f  Yardt  aad  Dockt  tachaical 
tt  of  the  tett  tkow  tkat  pro- 
open-air  ttorage,  fair  la  a 
ataadard  warakoute,  aad  ex- 
trolled  huaidity  warekoutes. 

iBtarBBl-coabastioa  aagiaes, 
njactor  sets,  kydraulic  brake 
ag  tytteat  —  kad  a  kigh 
regardlett  of  ttorage  eaviroa- 
le  regard  to  pretervatioa 
o  doaettlc  treataent,  coatact 
atei  rutt  iacldeace  about  56% 
for  tka  tkad  and  30%  for  the 
;  BO  rutt  daa  to  ttorage 
red  in  the  coBtrolled-haaidity 
her  pretervatioa  level. 
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Division  19  -  NAVIGATION 

19.    NAVIGATION 


of  Hicliioan, 


AD-i01    581  Dt».      19 

(TISTP/n)    OTS    price  li.60 

laititMte   of   Science   and  Teck., 

Aaa    Arbor. 

STUDY    AND   ANALYSIS   OF   SELECTED   LONG-DISTANCE 

NAVIGATION   TECHNIQCES.       VOLI'IE    I:       SllMMUY. 

Fiaal    rept.,    21    Sep   6I-3I    Jaljr    62, 

by    Jaaes  P'Oay.    Ir*ta   Sattiager    aad   others. 

Dec    62.    32p.    lacl.    tables.    3   refs.       (lept.    ao. 

4761-10-F(1)) 

(Coatract  AtDS-i36) 

Daclasslf led  report 

OESCIIPTORS:   •Navlgatlea  aids.  •Navlfatioa. 
Cyrescepes.  ladlo  aatrigatloa.  Very  !•«  fre- 
qaeacy.  Hyperbolic  aavtgatten.  Navigation 
•atellltes.  Effectiveness. 

Tile  state-ef-tbe-art  and  the  develepaent  petea- 
tial  of  headiag  refereaees.  VLF  radio  systeas, 
iaertial  tecbni(|«es.  and  satellite  systeat  are 
considered  for  their  applicability  to  long-range. 
eceaa-cressing.  nonallltary  aircraft  fro*  1965  to 
1975.   The  aavigatiea  systeas  discnssed  are  by  ae 
aeaas  the  oaly  eeapetiters  for  position  and 
coarse  deterainat ion  over  transoceanic  aad  high- 
altltede  transcontinental  regions;  the  inclnded 
data  aad  iaforaatiea  sheald  perait  farther  eea- 
parisen  alth  ether  systeas.   (Aather) 

AO-iOl  648      Oiv.   19 
(TISTP/FIH)  OTS  price  $1.75 

Bleetrenic  Systeas  Lab..  Hess.  Inst,  of  Tech., 

Caabr  idge . 

THEORETICAL    INVESTIGATION    OF    A    MACNETO-UPTICAL 

GYIOSCOPE.       FABAOAY    AND   TRANSIT -TIW   EFFECTS. 

riaal    rept..    vol.    1,    Nov  60-Oct   61. 

by    Richard   B.    Rothrock.      Feb  63.    65p.    incl. 

illas.  29  refs.   (Rept.  ao.  ESL-T-125,  vol.'l) 

(Ceatraet  Af  33(616)7668,  Proj,  U31) 

(ASO  TOR-62-492.  vol.  1}    Uaclassified  report 

OCSCRIPTORSt   •Gyroscope.  Iaertial  gaidauce, 
■icrowave  eqaipaeat,  Sensitivity,  Resolution, 
Sigael-to-nolse  ratio.  Magnetic  fields.  Shield- 
ing. Resonance,  Polarisation,  Tr igoaoaetry , 
Fuactiont,  Matrix  algebra.  Mave  traataissioa, 
Magnetoaeter .  Ferroaagaetisa,  Cheaical  coa- 
poaads.  Mirrors.  Magneto-optic  effect. 


A  stady  of  aagaete- 
lated  phenoaeaa  is 
these  pheaoaena  to 
order  to  aseertaia 
optical  gyroscope. 
•ret   (1)  the  optic 
cre«ave  Faraday  eff 
fects.   Aagalar  aot 
atiliae  either  of  t 
aatiea  with  the  thi 
it  is  assitaed  that 
la  respoase  to  the 
isatiea  of  the  dete 
of  the  iacideat  rad 
traasit-tiae  effect 
the  plane  polarisat 
eeapared  with  that 
Istlaates  for  angel 
the  optical  aad  aic 
that  the  resolatioB 
ceasiderable  develo 
0. 1  radiaa  per  seco 
aagaetle  fields  aas 
so  that  field  fleet 
order  of  10  to  the 
ef  this  lea  resolat 
stray  aagaetic  fiel 
based  ea  the  Farada 
fruitful  area  for  f 


optical  aad  eth 
presented.  The 
aagular  aotion 
the  feasibility 
The  three  phen 
■1  Faraday  effe 
ect.  aad  (3)  tr 
ion  sensiag  ias 
he  first  two  ef 
rd.  Throughout 
the  output  siga 
rotatioa  of  the 
cted  radiation 
latioa.  It  is 
s  produce  littl 
ion,  for  a  give 
produced  by  the 
ar  aotion  sense 
rewave  Faraday 
s  that  ceald  be 
paeat,  aoald  be 
ad.  To  get  thi 
t  be  shielded  f 
uatioBS  are  Icep 
ainus  9th  power 
ion  and  high  se 
ds,  aagneto-opt 
y  effect  do«aot 
urther  research 


er  close 
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is  studi 

of  a  aa 
oaeaa  st 
Ct,  (2) 
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these  s 
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plane  0 
relative 
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Faraday 
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effects 

expecte 
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AO-401  671     Div.   19 
(TISTP/NH)  OTS  price  $18.00 

lastitute  of  Science  aad  Tech.,  U.  of  Michigaa, 

Aaa  Arbor. 

STUDY    AND  ANALYSIS    OF   SELECTED   LONG-DISTANCE 

NAVIGATION   TECHNIQUES.    Vl^LUME    II. 

Fiaal    rept.,    21    Sep  61-31    July   62, 

by    Jaaes   O'Oay.    Irvin   Sattinger   and   others. 

Mar   63,    271p.    incl.    illus.    tables,    100   refs. 

(Rept.  no.  4761-10-F.  vol.  2) 

(Contract  ARDS-436) 

Uaclassified  report 

DESCRIPTORS:   •Navigatioa,  Celestial  aaviga- 
tion,  Ooppler  navigation,  Inertial  navigation. 
Magnetic  navigatioa.  Radio  navigatioa, 
■  Aircraft. 

The  state  of  the  art  and  the  developaent  potential 
of  headiag  references,  VLF  (very-low-frequency) 
radio  systeas,  iaertial  techaiqaes,  aad  satellite 
systeas  were  coasidered  for  their  applicability 
to  loag-raage  ocean-crossing  aeaailitary  air- 
craft froa  1965  to  1975.   The  aavigatioa  systeas 
discussed  here  are  by  no  aeaas  the  only  coapeti- 
tors  for  position  aad  course  deteraiaat ion  over 
traasoceaaic  aad  high-altitude  transcontinental 
regions;  our  data  aad  iaforaatiea  shonld  perait 
further  coaparisoa  with  other  systeas.   It  is 
concluded  that  aagnetically  slaved  and  good  free 
gyroscopes  will  coatinue  to  be  the  priacipal  head- 
iag references  for  coaaercial  aircraft;  laprove- 
aent  prograas  in  aagnetic  coapasses  and  the  use 
of  Bonfloated  f r ict ioa-averagiag  gyros  are  ree- 
oaaended.   In  their  present  fora  inertial  sys- 
teas are  coapetitive  with  doppler  navigation 
systeas,  at  least  in  accuracy.   The  present 
configuration  of  TRANSIT,  the  only  satellite 
reference  systea  scheduled  for  iapleaentat ion , 
exhibits  tiae  gaps  which  would  be  serious  for 
aircraft  use.   The  single-fix  accujracy  appears 
to  be  adequate  if  additional  satellites  are 
orbited  to  provide  aore  frequeat  fixes.  (Author) 


AD-A01  913 
(TISTP/FEM) 


Div.       1Q 
OTS   price  $2. 
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Electronic    Systeas   Lab.,    Mass.    Inst,    of  Tech. 

Caabridge. 

THEORETICAL 

GYROSCOPE. 

Final    rept. 

Feb   63,    78p 

(Rept.    no. 


INVESTIGATION   OF    A  MAGNETO-OPTICAL 
ALTERNATIVES   TO    THE    FARADAY    EFFECT. 

,    Nov   60-Apr   62. 

.  incl.  illns.  tables.  25  reft. 

ESL-R-125.  vol.  2) 


(Contract  AF  33(616)7668,  ProJ.  U31 ) 

(ASD  TDR  62-492.  vol.  2)   Uaclassified  report 

DESCRIPTORS:   'Gyroscopes,  *Hagnet«-ept ic 
effect.  Theory,  Colloids.  Particle  trajec- 
tories, Inertial  guidance.  Magnetic  fields, 
Shleldlag,  Resolution,  Moaents,  Nuclear 
particles.  Nuclear  aoaents.  Nuclear  spins. 
Nuclear  resonance.  Differential  eqaatlons. 


A  theoretl 
ef  using 
physical 
purposes 
gated  ia 
effects, 
particles 
snppleaent 
slons  reac 
optical  gy 
Faraday  ef 
reaolatlon 
providing 
shielded  t 
the  order 
ods  based 
able  to  ac 
aere  reaol 


cal  investigation  of  the  feasibility 
agneto-optlcal  and  certain  other 
henoaena  for  gyroscopic  aeasareaeat 
s  saaaarlsed.   The  pheneaena  Investl- 
hls  report  are  nuclear  angular  aoaentui 
orlolls  force  effects  en  various 
and  bulk  fluid  effects.   This  report 
s  Report  ESL-R-1 25-( I).   The  conelu- 
hed  are  as  follows.   The  aagneto- 
roscope,  based  nn  the  Barnett  and 
fects.  Is  potentially  Capable  of  a 

on  the  order  of  0.1  radian  per  second 
Stray  aagaetic  field  effects  are 
o  aaintain  field  fluctuations  down  to 
of  10  te  the  -9th  power  gauss.   Neth- 
on  nuclear  aagular  aoaentua  any  be 
hieve  one  to  three  orders  of  aagnltiide 
utioa  alth  less  sensitivity  to  stray 
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NUCLEAR  PHYSICS  AND  NUCLEAR  CHEMISTRY  -  Division  20 


fields  than  the  aagnete-optical  approach.   Maser 
techniques  would  be  needed  to  reach  th«  lower 
Halt  on  resolution.   Corlolls  force  ef^lects  In 
specially  coastructed  dielectrics  appeJ«  to  be 
too  saall  In  coaparisoa  with  other  forces  to  be 
isefal.   This  conclusion  applies  to  both 
Bicrescopic  and  colloidal  particle  sliea 
(Author) 


20.   NUCLEAR  PHYSICS  AND 
NUCLEAR  CHEMISTRY 

AD-401  113      Div.   20.  4 
(TISTM/TCG)  OTS  price  $9.10 

Deaver  Research  last.,  Cel*. 

BASIC  STUDIES  ON  RADIATION  ENERGY  TRANSK ti 
MECHANISMS  OF  CHEMICAL  SYSTEMS  '^ 

^Ik?"'"!/-  ^^••'-   "«  62.  95P.  iaclj  iUus. 
tables,  53  refs. 

(Coatract  OA  U-1  77-tc-725) 

(TREC  62-90)  Unclassified  repJf-t 


DESCRIPTORS:   •Radiatiea  cheaistry,  •( 
reaetioBi,  'Eaergy,  •Orgaaic  coapoaadi 
Oeceapositioa,  Free  radicals.  Additive 
lahibitioa,  Radiatiea  effects.  I'olyaei ...i , 
Chroaatographic  analysis.  Orgaaic  solvdats. 
Theory.  Traasf eraat i oas.  Organic  coapounds. 
Others.  "^ 


Soae  organic  coapouads  are  able  te  preteqi  eti 
froa  degradatioa  while  uader  the  iaflueade  of 
high-eaergy  irradiatioa.   Cyelehexaae  wa«  chosea 
as  the  solveat  to  be  studied,  with  beaseqe, 
bipheayl.  aad  aephthaleae  being  the  prinQipal 
protectiag  additives.   By  ideatifyiag  thH 
various  products  foraed  ia  these  solutio«s  aad 
deteraiaiag  the  iaflueace  of  dose  aad  adiitive 
concentratiOB  on  the  rate  of  foraatioa  oT  the 
products.  certaiB  conclusioas  regardiag  the 
radiolytic  degradation  aechaaisas  caa  be  Made. 

Th#  fnrmmt  i  fim     mmM      ... w. ^ l^      .* 

rad 10- 

of  the 

HheB 


ieaical 
Izat ioa. 


dt  ethers 


,  .  . .,  ..en.  •«■!.  1  un  ■rcnanisas  can  be 

The  foraatioa  and  subsequent  reactions  olr 
lytically  foraed  free  radicals  cause  aos 
degradation  observed  in  pure  cyclohexaae    eaeB 
•B  aroaatic  additive  is  preseat.  it  reac  h  with 


.   - --  r-  -^  '■^  '*  ,      "i.  •!••«; 

these  radicals  aad  coapetes  with  the  aorii 
degradatioa  reactioas.  Experiaeatal  rest 
be  explaiaed  ia  teras  of  free  radical  aec 
A  reactioa  degradation  scheae  is  proposed 
is  consistent  with  the  experiaeatal  resu; 
(Author)  ^ 

AD-401  196     Div.   20.  16 
(TISTP/FEM)  OTS  price  $1.60 


Tslco  Eagineering  Co.,  Inc.,  Haaden,  Conn 
RAPID  ESTIMATION  OF  RESIDUAL  RADIATION 
by  S.  R.  Hoods.   Apr  63.  I6p.  incl.  illns 
6  refs.  (Technical  aeao.  TAC  OA  TM-121) 

Unclassified  repo 


DOSAGE. 


DESCRIPTORS:   •Radiatioa  effects.  'Radi 
fallout,  •Radiatioa  hazard,  •Radiologic 
dosage.  Radioactive  decay.  Exposure,  D 
lioBs,  Tiae,  Shelters,  Dosage,  Noaogra 
Dose  rate. 
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AD-401  210      Div.   20 
(TISTB/AM)  OTS  price  $17.50 

Geaeral  Dynaaics,  Fort  Morth,  Tex. 

AERIAL  MONITORING  SYSTEM  STUDY 

Fiaal  rept., 

00  b'.^:    "O'tki'lItOB.  0.  i.  Hood  and  others. 

FZM-2822)'  '^^'•*  '"''•  '''"•    ''"'"  ^""'»- 
(Coatract  OCD-OS-62-275) 

Uaclassified  report 

DESCRIPTORS:   •Radiation  aoaltors,  •Health 
physics  instruaeatatioa.  Radiological  coBtaai- 
aatloB,  CollectiBg  aethods.  Airplanes,  Radio- 
active fallout.  Flight,  Nuclear  explosions. 
Data  processing  systeas.  Facsiaile  transaissioa 
Teletype  systeas.  Digital  systeas.  Costs.  Air-  ' 
borae,  Mappiag. 
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AD-4OI  224      Div.   20 
(TISTP/JH)  OTS  price  $3.60 

Quarteraaster  Food  and  Contaiaer  last,  for   the 
Araed  Forces,  Chicago,  111. 

THE  ROLE  OF  RECIPROCITY  IN  THERMAL  RADIATION 
DAMAGE , 

by  Eugeae  S.  Cotton.   25  Feb  63.  34p.  iacl. 

illns.   (Rept.  BO.  T-36) 

(DASA-1350)  Uaclassified  report 

DESCRIPTORS:   •Theraal  radiatioa.  Jaeqaalities 
Materials.  Radiatioa  effects.  Pulse  aodula- 
tioB,  Daaage. 

The  origin  of  the  reciprocity  coaditioa  ia 
experiaental  studies  is  briefly  exaained  and 
Its  significance  in  theraal  radiation  studies 
is  considered.   Theoretical  calculations  on  seai- 
Infinite  and  insulated-slab  heat-flow  aodels 
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!■  •■•  dia«atl*B  are  pretcated  at  a 
lattr  caaildaratioa*.  Cxperiaeatal 
praaaatad  wkleli  aara  abtaiaed  by  ax 
diffaraat  tjrpaa  af  Batarial  ta  radl 
tka  earbaa-arc  aad  salar  faraaca  !■ 
Thasa  data  ara  thaa  aaalyzad  for  th 
Ity  "failaraC.  Tka  aatbad  of  tk 
praiaatatlaa  Bbiek  plat*  tka  I09  of 
axpaaara  laval  agaiast  lag  af  palsa 
faaaral  aaaagk  far  data  caaparliaa 
bakavlar  Idaatif icatiaa.  Also,  tka 
tkaaratieal  critariaa  tack  at  ackia 
arbitrary  aajfiaaa  taaparatara  ylald 
laaifkt  lata  racipraclty  davlatlaaa 
■atariala  eaaaat  aaaalljr  ba  axpacta 
racipraelty  avar  tka  aaraal  raaga  a 
atad  la  tkaraal  radlatlaa  ttadlaa. 
tlaa  af  tka  aaplrlcal  appraack  wklc 
It  paaslbla  ta  craata  aaafal  tkaraa 
eaa  ba  batad  aa  tka  raclpraelty  bak 
tka  saeeatt  af  ilaalatlaa  eaa  ba  aa 
flallar  earvai  af  critical  axpoiara 
daratiaa.   (Aatkar) 
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A0-i01    308  DiT.      20 

(TISTP/MM)    OTS    prlca  $1.10 

■laaasata  ■iaiag  aad  Ifg.   Ca. .    St.    Paal. 

PIOTOTYPE   TESTIN6  OF    PSOPOSED    lAOIATION    SOURCE 

rot   OCD   DEWNSTIATION    KIT    COT-A57. 

Plaal   rapt. 

13  Mar  63.  11p.  lacl.  illai.  tablai. 

(Caitraat  OCO-OS-62-238) 

Oaelasslfiad  rapart 

DESCIIPTOISi   "Bata  partlalas.  "Gaaaa  rays. 
Straatlaa.  Caalaa,  Soareaa. 

Tka  parpata  af  tka  pragraa  aas  ta  datlga  aad 
taat  a  bata-gaaaa  aaarea  far  asa  la  tka  CDV-457 
tralaiaf  kit.  Tka  daslga  prapotad  Is  tkaaa. 
Taa  taareas  aara  pra|(arad  aeeordlag  to  tkla 
daslga,  six  af  aklck  «ara  tabjactad  ta  oaa  or 
aora  dastraetlra  tasts.   Tka  otkar  foar  wara 
tabaittad  ta  tka  OCD  for  tkalr  laipactloa  aad 
avalaatiaa.   Tka  searca  latagrlty  It  sack  tkat, 
avaa  »kaa  tka  saarcas  vara  sabjaetad  to  tka  vary 
rlgoraas  dastractlva  tasts,  aaaa  of  tkaa  ra- 
laasad  as  aack  as  O.OOJ  aleroearlas  of  radlo- 
actlTlty  ta  tka  aaTlroaaaat.   Tka  data  obtalaad 
fraa  tka  pratatypa  tasts  skoald  ba  vary  lastra- 
aaatal  la  abtaialag  favorabla  actloa  froa  tka 
AIC  aa  aipa  rallaf.   (Aatker) 


AO-iOl  373    .  Olv.   20 
(TISTP/VH)  OTS  prlca  f1.60 

■eizaaBD  Intt.  (Itraal). 

THE  THIBE  BODY  PBOBLBM  IN  ATOMIC  PHYSICS. 

Plaal  rapt..  21  Fab  61-20  Fab  63. 

by  C.  L.  Pakarit.   21  Pab  63.  Up. 

(Coatract  AF  61(052}$10) 

(AF0SI-O77)  Oaelasslfiad  raport 

DISCRIPTOISt   "N-bady  problaa,  •Quaatua 
aaekaaics,  Uyparflaa  stractara,  Atoalc 
aaargy  lavals,  Haliua,  Naclaar  pkjsics. 

A  saaaary  of  teveral  iavettigat iont  in  two- 
alaetraa  spaetrasaapy  ara  taaaarisad:   Tka  2'S 
2^  Liao  la  Ll^.  Plaa  Stractara  of  the  2'^P  aad 
3^  Statat  of  Haliaa,  Boaad  Statat  of  the  Nega- 
tive Hydrogen  Ion,  Hyperfiae  Stractare  of  the  2^5 

State  of  H«liua,  Lower  Boaadt  of  the  I^S  aad  2^S 
Statat  of  Heliaa,  Excited  S-Statet  of  Haliua. 
(Aathor) 


)1s  - 


AB-^01  6i3     Olv.   20 
(TISTP/FEB)  OTS  price  »«. 10 

Geotechnical  Corp.,  Carlaad,  Tex. 

AXHAOILLO. 

Flaal  rapt. 

30  July  62.  1v.  lacl.  illas.  tablet. 

(Coatract  Af  33(600)^1694.  Proj.  VT/074) 

^n^-^2Uii)  Unclattlflad  report 

BESCRIPTORS:   •Detonat iont ,  •Shock  aavet, 

Signal-to-aaise  ratio.  Paaar,  Ueasity,  Sig- 
aalt,  Attaaaation,  Explotlont,  Explotion  ef- 
fects. Tablet,  Phate  aeasnreaent.  Velocity. 

lafaraatiaa  pertaining  to  travel  tlaes  aad  aapli- 
tadas  of  the  priaciple  phatet  generated  by  the 
ARMADILLO  detonation  it  preiented  in  tabular  and 
graphic  fora.   A  teatative  interpretation  of  the 
data  it  aade  in  the  hope  of  providing  avennet  of 
farther  research.   Thete  interpretat iont  thould 
be  coatidered  at  one  of  teveral  hypothetet  avail* 
able  for  explaining  the  aaoaaliet  ia  LRSM  data. 
(Aatkor) 

AD-iOl  687     Div.   20 
(TISTP/RH)  OTS  prlca  $13. SO 

Staaford  Retearck  latt..  Mania  Park.  Calif. 
RADIOLOGICAL  MONITORING:   CONCEPTS  AND  SYSTEMS, 
by  Rlckard  B.  Botkaa  aad  Rickard  K.  Laariae. 
Feb  63.  ISOp.  lacl.  illas.  tablet.  18  reft. 
(Caatract  OCO-OS-62-133) 

Uaclasslfled  report 

DESCRIPTORS:   •Radioactive  falloat.  •Datage. 
•Radlatioa  aoaitort,  iBstruBeatatiaa,  Radla- 
tlaa effectt.  Haasaraaeat.  Civil  defease 
systaas. 


Caldeliaet  far  datlga  af  radlela 
tyiteat  Mere  developed  froa  aa  a 
radlalaglcal  lafaraatiaa  raqalre 
of  tka  prlacipal  orgaaisatlaaal 
dafeate.  aitk  retpect  to  tke  eae 
cavery  pkatat.   Coattraiatt  oa  t 
criteria  of  batk  fixed  aad  aobil 
defined  at  dictated  by  tke  iafor 
a«tt  provide.   Fixed  aoaitoriag 
ttadled  witk  retpect  ta  ttatloa 
teatlty  reportiag  levelt,  accara 
aad  related  datlga  tpeclf icatloa 
tloaal  coattraiatt  and  tke  teeka 
aeat  of  aoblle  tytteat  were  alto 
Specif icatioat  of  iattruaeat  ace 
developed  froa  coatideratioat  of 
accuracy  with  Hkick  dote  eaa  be 
biological  affect  and  the  precit 
logical  iaforaation  required  to 
defeate  operatioat.   The  fuactlo 
iattraaeati  aitkia  tkeltert  were 
tkelr  requireaeatt  far  accuracy 
developed.   laitial  ^avettaeat  a 
lag  cotts  were  ettiaated  for  tel 
(Aatkor) 

AD-401  75-t     Div.   20 
(TISTP/FEM)  OTS  price  |1.60 

Gaaeral  Atoaic  Div.,  Gaaeral  Dyaaaics  Carp., 

Saa  Diego,  Calif. 

A  NUMERICAL  METHOD  FOR  THE  RADIATION  TRANSPORT 

EQUATION  IN  PLANE  GEOMETRY, 

by  B.  E.  Freeaaa.   22  Jan  62,  19p'.  lacl.  Illas. 

(Rapt.    no.    GAMO-2874) 

(Contract    AF   29(601)2207.    ProJ.    52.01) 

Uaclassified  report 

DESCRIPTORS!   •Reaction  kinetics.  •Trantport 
propertiet,  Geoaetry,  Functiont,  Differential 
equationt.  Integral  equatioat.  Energy.  Mate- 
rialt.  Stability.  Difference  equatioat.  Partial 
differential  equationt.  Dentity,  Teaperature. 
Tiae,  Equationt. 


gical 
aalyti 
aaats 
eleaea 
rgeacy 
be  det 
e  tytt 
ay tioa 
tyttea 
tpaeia 
cy  of 
t.   Tk 
iqaat 

coati 
uracy 

botk 
relate 
ioa  of 
tapper 
at  of 

revie 
aad  ra 
ad  aaa 
acted 


aoaitoriag 
s  of  tke 
ever  tiae 
ts  of  civil 

aad  re- 
Iga 
eas  were 

wkick  tkay 
t  were 

g.  is- 

equlpaeat. 

e  opera- 

of  deploy- 

dered. 

were 

tke 

d  to  tke 

radio- 
t  civil 
aoaitoriag 
wed,  aad 
age  were 
aal  operat- 
tytteat. 


S« 


Bevalapaaat  of  a  aaharlcal  aatkod  for 
tlaa  dapaadaat  calculatlaas  of  radlat 
traaspart  tkroagk  slabs  is  reported, 
iatarast  bas  beea  tke  retalalag  of  co 
tka  dlffusioa  approxiaatioa  by  aalata 
parallel  af  aaaarical  aatkods.  Ia  da 
las  baaa  foaad  tkat  tka  Radlatlaa  iat 
effectively  be  eliaiaated  froa  tke  aq 
aad  froa  coaputar  storage.  As  Is  tka 
the  diffusloa  appraxiaatiaa.  aaly  tka 
teaperature  raaaias.  Coasarvatlaa  af 
alsa  a  direct  coasaqaaaea  af  tka  aatk 
to  accoapllsk  tkis  abjective  a  auaber 
ficatlaas  kave  beea  aade  wkick  aay  li 
pessibllity  of  geaaralisiag  tka  aetko 


NUCLEAR  PHYSICS  AND  NUCLEAR  CHEMISTRY  -  Division  20 


lag 
eaa 


pdrforaia. 
ivd  energy 

Oil  gaidiag 
atidt    witk 

so,    it 

<ty  ■•y 

aatloBS 
eada    la 
aatiarlal 

aajdrgy    is 
However, 
siapli- 
tke 
[Aatkor) 


od 
of 
it 

d 


AD- 401    756  Div.      20 

(TISTP/FEM)    OTS    price   11.10 

Ceaaral    Atoalc   Olv..    Ceaeral   Dyaaaics  Co 
San   Diego,    Calif. 

!r"!.»"'"°*"*^^°''5    ^N   T"    NOMERICAL   TREirHINT 
OF   RADIATION   TRANSPORT   THROUGH    MEDIA   MItS 
FREOUENCY-DEPENDENT    ABSORPTION   COEFFIC  ISiltS 

litihluV"'       '    '"   "•    ""•    ^''''-  ' 

(Coatract    AF   29(601)2207.    ProJ.    52.200) 

Oaelasslfiad   rapoi 

DESCRIPTORSt      •Bleetroaagaat Ic   waves 
tlaa   klaatlcs,    Absorptioa,    Frequency' 
equatlaas.    Faactloas,    Teaperatara.    Daa 
Peaetratioa,    Attaaaation. 

Aa   lavastlgatloa    lato   tke  properties    of 
inaerical    treataeat    of    the    traaspart    of    ilidia- 
tioa    tkrougk   slabs    of  aaterial    is    axteadi 
Althougfi    the    integral    foraulatioa   of   the 
change    equation    is    retained,    the   aethod 
•pplicable    to    a   aediua  haviag    a    frequeac] 
dependent    absorption    coafficieat    rather    ( 
the    frequency-independent    one   assaaed    la 
irey-ataotphere    approxiaatioa.       (Author) 

AD-402    108  Div.      20 

(TISTP/MFA)    OTS   price   |1.10 

School    of  Aeroipace   Medlelae,    Brooks   Air  Hare* 
■ste,    Tex. 

«fri!fi!!-"*    "^^^"^   "EASUHEMENTS   ON   THE   NEUTt)ll 
KNERATOR , 

Jy   Psal    J.    Ebert    aad    Roaald   ■.    Beasoa.      H*r   63 

3:,^'«»-  *»»■••  9  rafs.   ^Bept.  ao.  SAM-'»t* 

Oaelasslfiad  rape  -  ( 

DESCRIPTORS!   •CockroftHlaltoa  aceelera 
•J)osage.  •Neutroa  flax.  Particle  accele. 
Neutrons,  Ioa  boabardaeat,  Naclaar  react 
Particle  accelerator  targets,  Isatopes, 
Oeuterlua,  Trltlaa.  Detectors,  Coaat-ralu 
■eters.  Particle  aeceleratar  teekalqaes, 
■ellaa.  Neatraas.  Measareaeat,  Oeateroai 

"entroa  fluxes  are  prodaeed  by  tke  aaatroi 

»*serator  at  the  OSAF  School  of  Aerospace 

rllAill:    "•!'•  **•  •'<*-»)''«3  aad  T(d,.)H.- 
"sctloas.   Aa  experiaeatal  procedure  for" 

rMt7i!  ?•  *"*  '*"  produced  bv  the  d(d.a)lHe3 
'••ctloB  is  preseated.   (Author) 

lD-402  121      Div.   20.  7 
(TISTP/PCR)  OTS  price  $4.60 

Ui  Physics  Corp.,  Burlington.  Mass. 
fOMER  SOURCES  FOR  DIRECTED  ENERGY  WEAPONS 
Wirterly  repi.  no.  6. 

*jr  63.  39p.  Incl.  illas.  tables.  9  refs. 
Coatract  AF  08(635)2166,  Pro).  3805) 
(ASO  TDR  63-U)        Oaelas'si  fled  report 

DESCRIPTORS!   •Power  tuppliei,  •Radiatioi  weap- 
ont.  Advanced  weapoat.  Superconductors,  (tils. 
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Tkeraal  switckes,  Low-teaperatare  research 
Energy  aaBageaeat,  Storage.  Inductance.  Vacaaa 
•pparatus.  Space  weapoas.  Plasaa  physics. 
Cryogealcs. 
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AD-402    U7  Div.       20 

(TISTP/FEM)    OTS  price   $2.60 


Aberdeea   Provlag 


Ballistle   lesearck  Labs. 

Srouad.  Hd. 

CALCULATION  OF  RADIATION  DOSE  LETBLS  FOR  THE 

ABMY  PULSE  EXPERIMENTAL  REACTOR  ASSEMBLY 

by  Frederick  H.  Gregory.   Nov  62.  31p.  lad 

fll...  tables.  25  refs.   (Meao.  ;ept   no.  U38) 

(DA  ProJ.  ao.  512-10-001) 

Unclassified  report 

DESCRIPTORS,   .Nuclear  reactors.  Dose  rate, 
Skleldiag.  Coataalaatioa.  Radlatioa  toleraaca. 
Meatroas.  Gaaaa  ealssloa,  Pkotoas,  Absorptioa 
lategral  eq.atroai,  Hoate  Carlo  aethod. 
Radiation  hasards. 


Calealatloa 
of  dlstaaee 
aaald  oecar 
tke  Aray  Pa 
for  constra 
■arylaad. 
aade  by  two 
(Method  A) 
deterained 
probably  ia 
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by  utilislB 
culation  of 
results  of 
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Method  A 
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dose  at  dis 
uniaportant 
uacertainty 


s  are  aade  to  estiaate,  as  a  faactioa 
tke  radlatioa  dose  levels  wklch 

dariag  fall  capacity  operatioa  of 
ise  Reactor  Asseably  (APHA)  scheduled 
ctloa  at  Aberdeea  Proving  Ground, 
CalcalatloBS  of  tke  aeutroa  dose  are 

aetkods.   The  first  calculation 
is  aade  by  utilixlBg  aa  experiaeatally 
effective  dote  aean  free  path,  which 
eludes  the  effect  of  grouad  scatter- 
ecoad  calculation  (Method  B)  is  aade 
g  the  result  of  a  Monte  Carlo  cal- 

aeutron  traataitsloa  la  air.   The 
this  calculation  indicate  coaslder- 

dose  levels  thaa  indicated  by 
Experiaeatal  data  are  available  wkick 
•tke  resalt  of  Metkod  A.   The  gaaaa 
tiaees  of  laterest  is  found  to  be 

wben  considered  in  ligbt  of  the 

la  the  neutron  dose.   (Author) 


AD-402  159     Div.   20 
(TISTP/MH)  OTS  price  $2.60 

Maryland  U.,  College  Park. 

hI't!'^:'*"^'-^°^''*""''*^  °^   COLLECTIVE  VIBRATIONS 
by  Richard  A.  Ferrell.   Nov  62.  23b   incl   iii.^ 
table,  9  refs.  (Technical  rept.  ao  27?) 

Uaclassified  report 

DESCRIPTORS.   .Oxygen,  .Nuclear  crot.  sections, 
•Gaaaa-neutron  reactions,  •Nuclear  retonance, 
-Id!  !  'v"?''  levelt,  Nucleont,  Nuclear  skeli 
aodels.  Nuclear  structure.  Daapiag. 

AD-402  293     Div.   20 
(TISTP/MH)  OTS  prlca  $1.60 

Navel  Radiological  Defease  Lab.,  Saa  Fraaciteo. 

SJ"iS?!!i!lSAMJ;,  °'  °'"''"*^ "'  '""*"  "^^s"* 

35  ^',^'    ^'•*M'«  '■"  ^-  ^'    ««»»ay.   13  Mar  63, 
«p.  4  rafs.   (Rapt.  bo.  NRDL-TR-631 ) 

Uaclattiflad  report 


Division  21  -  NUCLEAR  FROPULSK)N 
Division  22  -  ORDNANCE 

DKSCIIPTOIS:   •latfioaetive  fallout.  •Ceataalaa- 
tlaa,  'Oaaa  rata,  •B»dlaactlva  daeay. 
ladlatiaa  affaeti,  Sarfaeat,  Naelaar 
•xplasloai. 


A  taekaieal  kasia  ia  prat 
aarfaea  daaalty  of  falloa 
eaataalaatlag  dabria  la  f 
eally,  it  raeoaaaadt  tkat 
fraa  fraetlaaatad  dabrls 
aaataaiaatioK  tarfaea  daa 
taa  of  tkr«.  irmt        Tk* 
axpotara  doso  tatr  >  -r-f- 
bakariaf  f iaiioa-prodaci. 
aoataalaatioa  aarfaea  daa 
tt  a  liallar  qaaatity  for 
(laiioa-prodaet  aaelidaa. 
•zpraaaaa  tha  eaatrlkatia 
••tivitlaa.   (Aatkor^ 

AO-^02  31J     01».   20, 
(TISTP/PCI)  OTS  prlea  »1 


•atad  for  daflalaf 

t  coataaiaatloa  wkaa  tka 

ractioaatad.   Spacifi- 

tka  axposara  doto  rata 
ka  axpressad  at  a 
tlty  aaltlpliad  by  tka 
flrtt  tara  It  tka 
>^«tlea  af  rafraetorily 
.iv<  lldat  par  aait 
lity.   Tka  tacoad  tara 

Tolatilaly  bakariaf 

Tka  tkird  tara 
a  af  tka  ladaead 
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■icrawava  latoarek  latt.,  Polytackalc  latt.  of 

Brooklya.  N.  ¥. 

■  ESEAICH    IN    ELECTIOHAGNETICS.    PUSIAS  AND 

NETMOBKS. 

Fiaal  rapt.,  1  Jaly  58-31  Dae  62, 

kj  L.  B.  raliaa.   13  Fab  63.  5iP.  iMl.  lllas. 

rafa.  (lapt.  aa.  PIBUI-11 12-63; 

(Coatraet  AF  19(604)4U3,  ProJ.  5635) 

(AFCIL  63-53)  Daclattiflad  raport 

OCSCIIPTOISi   •Clactroaaflaatle  Harat.  •Oiffrae- 
tlaa,  *Nat«arki.  •Plataa  pkjtlet,  Badio  coaaa- 
■ieatlaa  tytteai.  Badar,  Baaatry  Tabiclas,  Ba- 
flaatara,  layaatlc  flaldt,  laragaldat.  Elae-' 
trleal  iapadaaca,  Caraakov  radlatlaa.  Propaga- 
tloa,  Tkaary. 


Tha  aatwarkt  pragraa  •■■ 
eavart  aaay  dtffaraat  ar 
ratalta  ara  axtaatloat  o 
liakad  clattleal  tkaoraa 
ta  erlglaal  aad  prarioat 
particalar.  a  fira  ttrae 
thatii  kai  fiaally  baaa 
•taadiag  problaa  of  opti 
filtar  datlga  kat  baaa  i 
••a*  af  ratloaal  tpaetra 
raaalt  sipartadaa  tka  «o 
la  aaat  af  tka  parlodlca 
aad  pradlctlaa.  lait  ta 
ly  vltk  ••pkatii  aalaly 
trlkatlaia.   (Aatkar) 

A»-i02  i53     Di*.   20 
(TISTV/JEA)  OTS  prUa  $1 


arixad 
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f  alraad 

t,  otker 
ly  aatol 
tara  far 
•raetad. 
aaa  aalt 
olrad  ea< 
1  daailt 
rk  la  Wi 
It  davot 
plot  ara 
oa  tkair 
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ia   tklt   raport 
ila   toaa   of    tka 
y   wall-attab- 
t    eaataia    aatwart 
rad    problaat.       Ia 
Oarliagtoa    tya- 
Alto.    tka  9ft- 
ipla-ckaaaal 
laplataly    for    tka 
iat.      Tklt    lattar 
aaar't   book    aad 
ad   to    taoetklag 
diteattad   briaf- 
partiaaat    eea- 


Faratga   Taek.    DIt.,    Air   Farce   Syitaat  Coaaaad, 

>rif kt-Pattavaaa   Air  Farea  Baaa.    Okla. 

■  KASUIBBENT   OF   CAIBA   BADIATTON    DOSE    FBOH    OPTICAL 

ACTIVITY    VAIIATION    OF   C  ABB0HTD8  ATES, 

kr   Sh.    A.    Aklyayav,    T.    V.    Gaaaralov    aad   S.    V. 

Staradafetaav.      29  Bar  63.    8p.    tael.    illaa. 

11  raff.  (Traaa.  aa.  rrD-TT-63-31 7  froa 

Taakkaatakoy  Kaafaraataii  Pe  Biraaay  Iipol'xo- 

raaljra  Ataaaar  Eaargii,  (Tridy)  Tal.  1,  pp. 

159-163.    1961) 

Daelaaaifiad  report 

DISCtTPTOISi      'Gaaaa   ray*.    "Badiattoa   aaaaare- 
aaat    ayataat.    Claeaaa,    Sacroaa,    Carbobydrataa, 
Optiaal    prapartiaa,    Polartxat laa.    Molecular 
prapartlet.    Botatiaa,    Oxidat iaa-radaet ioa 
raactiaaa,    laatxatlaa.    Datiaatara. 


21.    NUCLEAR  PROPULSION 


No  Entries 


22.  ORDNANCE 


AD-A01  121         Di».   22.  12 
(TISTP/PCB)  OTS  price  $3.60 

Aaaaaitiaa  Graap  Picatiaay  Ariaaal,  Davar,  N.  J. 
DEVELOPMENT  OF  A  MOOUUB  MECHANICAL  PROGBAMMEB, 
by  Mattkaa  J.  Oajati.   Jan  63,  36p.  lacl.  illat. 
tablet.  (Tackaical  aeaa  aa.  DM-i33) 

Uaclaiiified  repart 

DESCBIPTOBSi   •Gaided  aitiile  faaet,  •Backet 
faaet.  Specif icatiaaa,  Beaate  caatral  tytteat, 
Pkatagrapka,  Pictaret,  Oetiga. 

Tka  prablea  af  telectlag  aaopt 
aarbead  faxe  lyttea  it  atually 
fact  tkat  ayttea  reqalraaeatt 
aatil  deralapaaat  af  tka  prapa 
aear  caapletlaa,  tkat  faregaia 
davelapaent  pregraa  aa  tke  fax 
part  preteatt  a  aodular  appraa 
tiga  prablea  by  providlag  a  ea 
black  pragraaaar  aada  ap  af  ia 
■bleb  perfara  apecific  tatkt. 
•kle  aadalet  capable  of  perfar 
tiaat  bare  baaa  da*elaped,  app 
tbe  tpeclf leat teat  far  aay  ait 
aet  by  aa  apprapriate  ckolce  a 
aednlet.   Caateqaeatly,  all  af 
caacentrated  to  falfill  tke  rei 
aeatt.   Alta,  developaeiit  aad 
diridaal  aadalet  can  continne 
in  arder  ta  iacarparate  detira 
adaaacaa.   (Aatkar) 


AD-^01  231      Dlr.   22 
(TISTP/PCB)  OTS  price  $1.60 

Tactical  Air  Coaaaad,  Laagley  Air  Force  Bate,  Va. 

OPEBATIONAL  TEST  AND  EVALUATION,  HB-2A  BOMB 

BANDS. 

Mar  63.  15p.  iacl.  illat.   (Bept.  ao.  TAC-TB- 

62-58) 

Uaclattified  report 

OESCBIPTORS:   'Boab  raekt,  Boabs.  Traiaiag 
aaaaaitioB.  Tettt,  Beleate  aeckanitat. 


iaaadetlgn  far  a 

caapllcated  by  the 

reaaia  nadafiaed 

lilaa  tyitea  it 

g  aay  extaative 

a  itaalf.   Tkii  re- 

ck ta  the  faxe  de- 

apatible  balldiag 

diridaal  anitt 

Oaca  iaterckaage- 

aiag  definite  faac- 

roxiaately  80f  af 

tile  tyttaa  caa  be 

r  tbe  aff  tka  tkelf 

tke  effart  caa  be 

aaiaing  reqaire- 

laproveaeat  of  in- 

aitkoat  interruption 

ble  atate-«f-the-art 

Tklt  tett  aas  coadacted  to  deteraiae  tke  tuit- 

ability  of 

tke  HB-2A  boab  bandt  aa  tke  B-37K-1 

baab  rack. 

Betaltt  of  the  test  tkoaed  tke 

■B-2A  boab 

baadt  to  be  coapatible  aitk  tke  B- 

37K-1  boab 

rack  for  all  aodes  of  delivery.   Bal- 

little tabl 

es  obtaiaed  froa  Eglin,  tkoagk  not 

coaclatirel 

y  tested,  appeared  to  be  correct.   Aa 

lacreate  of 

aatker  tkickness  skonld  be  ated  ia 

fatare  fabr 

icatioa  to  prevent  tke  possikility  af 

eae  ead  of 

tke  boab  bead  froa  slippiag  aat  of 

tke  MA-^A  boab  shackle  in  the  B-37K-1  boab  rack. 

Tke  pottibility  of  iacreated  inadvertent  re- 

laatet  akea 

Btiag  tkete  baads  oa  the  B-37k-1  boab 

rack  aill  b 

e  aore  fully  evaluated  during  con- 

tiaaed  trai 

aiag  aitk  tketa  beaded  HB-2A  beabt. 

(Aatkor) 

AD-401  357     Div.   22,  15 
(TISTM/JEA)  OTS  price  $1.10 

Operatioat  Evalaatioa  Group.  Office  of  Naval 
Operatioat.  Washington,  D.  C. 

ALLOCATION  OF  MEAPONS  TO  TARGETS  KITH  EXPONENTIAL 
ARRIVAL  TIMES  IN  A  LIMITED  TIME  INTERVAL. 
by  J.  Braa.   16  Jaa  63.  9p.  (Repi.  no.  IRM-32) 

Uaclattified  report 

DESCRIPTORS:   •Kill  probabilities,  Differential 
eqaatioat.  Probability.  Tlae,  Tlae-log  theory. 


Scheduling.  laterception  probabilitie 
Targett.  Natheaatical  aaalytit.  Fire 
tytteat. 


Givea  a 

to  oper 

weapoat 

average 

pected 

leadi  t 

tioat  w 

tolutio 

nuaber 

firiag 


lupply  of  N  weapoat  and  a  tiae 
ate.  what  it  the  bett  way  to  al. 
aaoag  iacoaiag  targett  arriving 
rate  laabda  so  as  to  aaxiaixe  t 
Buaber  of  targett  killed.   Thit 
0  a  tyttea  of  ordinary  different 
hick  caa  be  tolved  recurtively, 
nt  furnith  the  valuet  of  the  ex« 
of  targett  killed,  at  well  at  th 
tchedule.   (Author) 
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AD-iCI  472      Div.   22 
(TISTM/PCR)  OTS  price  $2.60 

Natertown  Artenal  Labt.,  Matt 

DYNAMIC  ANALYSIS  OF  VIGILANTE  TONED  CAR 

SUSPENSION  SYSTEM. 

bi  Kenneth  D.  Robertton.   Jan  63,  18p 

iput.  tablet  (Technical  rept.  no.  NAL 

DESCRIPTORS!   -Gun  aountt.  "  SuVpeIi',1  o, 
Tettt,  Antiaircraft  gunt.  Dynaaict.  Mi 
leal  analysis.  Equations,  Matheaatica 
tlon.  Acceleration,  Photographs,  Towa 

The  suspension  syttea  of  the  Vigilante 
gun  carriage  wat  aaalyxe^  theoretically 
tested  experiaentally.  A  prediction  eqi 
lor  tke  aaxiaua  acceleration  trantalttei 
the  suspension  syttea  to  the  carriage  pi 
developed  and  the  coefficients  and  expon 
the  prediction  equation  are  evaluated  by 
•  quarter-tcale  aodel.   (Author)       ^ 
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AO-401  476      Div.   22 
(TISTP/PCB)  OTS  price  $1.1C 

Bareau  of  Mines.  Pittsburgh.  Pa. 

systems""  CHARACTERISTICS  OF  LIQDID  EX^^OSIVE 

Progress  rept.  no.  5,  1  Jan-31  Mar  63, 
by  Charles  M.  Mason  and  John  Ribovich. 
ep.  incl.  iUut.  tables,  2  refs. 

Unclassified  repo 

DESCRIPTORS:   'Liquid  gun  propellents 
rocket  propellaats.  Explosive  aatertai 
shock.  Containers.  Liquids,  Sensitivit 


Tlis  report  describes  tke  experiaental  r 
obtained  in  a  research  prograa  to  evalua 
itfety  hazards  associated  with  high-ener 
explosive  systeas.  Studies  were  aade  of 
•ensitivity  of  explosive  systeas.  These 
investigations  of  the  effect  of  type  of 
•nd  confineaent  on  the  results  observed 
•ensitivity  aea tureaentt .   (Author) 


AO-401  479 
(TISTM/PCR) 


Di».   22, 
OTS  price  $1 . 


25 

60 


J.';.'?J'*"^*"*""*'  Carp.,  Downey,  Calif. 
PULSE-SENSITIVE  ELECTHOEXPLOSI VE  DEVICES 
■onthly  progress  rept.  ao.  8  for  Feb  63 

!.M..  /'T'JS'-  ^°  ""  ^^'  ^^P-  '"'» 
tjbles,  1  ref.  (Rept.  ao.  0689-01 (oe)MP) 
(Coatraet  N178-8107)  """J 

Uaclattified  repo 

DESCBIPTOBS:  •Explosive,  initiators.  • 
filas.  Heat,  Electric  currents,  Theraal 
ductivity.  Berylliua  coapounds.  Oxides 
Polyvinyl  alcohol.  Lead  coapouads,  Azid 
Test  equipaent.  Tests.  Gold.  Firing  tes 
•"hotographs.  Feasibility  st'udies 


The  purpose  of  this  prograa  is 
the  behavior  of  a  aetallic  fill 


to  invest 
i' when  it 
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ipr  63. 
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ORDNANCE  -  Division  22 


-i"*l'he'it'.?*!'*%"":i*  '"  Phy**"!  contact 
with  a  heat  sink.   Specifically,  the 

itudy  the  variable  paraaeters 

aanufacturing 


aia  is  to 
and  to  develop  a 


.  K,  r   :  "".P'""**  "'  processes  for  applyino 
with  tke  required  tkeraal  contact.   (Author) 

AO-401  483      Div.   22 
(TISTP/PCR)  OTS  price  |2.6P 

Air  Force  Special  Weapons  Center.  Kirtland  Air 

•orce  Base.  N.  Mex. 

DEVELOPMENT  OF  THE  BDU-17/B  PRACTICE  BOMB 

bjr  Albert  Kokalari.   Apr  63,  20p.  Incl.  ihut. 

(Bept.  no.  AFSWC-TDR-63-54) 

Dnclatsified  report 

DESCRIPTORS:   •Boabs.  Boabing.  Low-altitude 
boabing.  Offset  bo.bing.  Toss  boabing.  Para- 
chute descents.  Ballistics,  Configuration, 

J^^jf^^ry!"'  r'"*"**-  Spotting  rounds,  cists. 
Test,.  Salts.  Sprays.  Vibration.  Safety.  Dropi. 
Photographs,  Training  aaaunition.  * 
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blithed  to  develop  an  inex- 
ctice  boab  for  retarded 
ing.   An  Air  Force  preliai- 
ied  and  produced  by  a 
further  aodification  was 

Air  Force  testing  prograa.  . 
ndicate  successful  accoap- 
aa  objectives.   It  is  ex- 
tea  should  be  an  inexpensive 
will  increase  the  validity 
ry-crew  training.   (Author) 


AD-4C1  491- 
(TISTP/PCR) 


Div    22 
OTS  price  $2, 


60 


Naval  Ordnance  Lab 
THE  RELIABILITY  OF 
FUZE  SYSTEMS, 
by  J.  G.  Rau.   Mar 
7  refs.  (Technical 


,  Corona,  Calllf. 
SERIES-PARALLEL  MULTICHANNEL 

63,  30p.  incl 
aeoo.  52-61) 

Unclassified 


iUus.  tables, 
report 

DESCRIPTORS:   -Fuzes  (Ordnance).  Reliability 
Failure  (Mechanics;.  Probability.  Confiaura- 
tions.  Equations,  Tables,  Matheaatical 
analytit. 

This  report  is  concerned  with  multichannel  fuse 
systeas   n  which  the  channels  (component  fuzes^ 
•re  stat.srically  identical,  i.e..  all  have  th; 
saae  probability  of  early  actuation  and  all  have 
the  saae  probability  of  dudding  'defined  as  eii- 


AO-401  716     Div.   22,  14,  30 
(TISTP/MFA)  OTS  price  13.60 

Laboratories  for  letearch  and  Development.  Frank- 
lin Inst..  Philadelphia.  Pa 

rf^^rnp''^['Lx''  »«"A"-»*ND  ELECTROMAGNETIC  ABSORB- 
ERS FOR  ELECTRO-EXPLOSIVE  DEVICES. 
Monthly  progress  rept.  no,  8.  1-28  Feb  63    "^ 
Paul  F.  Mohrbach  and  Robert  F.  Wood.  28  F^b  63 
27p.  incl.  iUus.  tables  (Rept.  no.  P-B1981-8) 
(Contract  N178-8087}  ' 

Unclatiified  report 


89 


Division  23  -  PERSONNEL  ANP  TRAINING 


OlSCIirTOKSt   "Fcrritai,  •Ditltctrici.  "Bxplo- 
>lv«i  -ialtlatert.  "Attcaiiatort ,  Syatkedt, 
Attaaaat^oa,  Taatalaa  eoapoaads,  Bariua  coa- 
peaadt,  llac trolytlc  capacitori,  Coatiagt. 
Hagaetic  propartiat,  Heataraaaat.  Rasiitaace 
(Klactrical) ,  lattraaaatat loa,  Klactrical  ia- 
patfaaea.  Abaarptiaa,  Oatiga. 

la  tka  ayathaaia  af  a  farriia  aatarial  for  gaod 
atteaaatloa  af  IF  aaargy  at  lo«  fraqaaaeiai.  it 
baa  baaa  akowa  that  tka  valaaa-rai istivity  playt 
•a  iapartaat  part.   It  la  tkarafora  axpadiaat 
tkat  a  aatkad  ba  davisad  tkat  aaasarai  tkis  pa- 
'■■•tar  Mitk  aceaptabla  aeearacy.   A  diicasiioa 
•'  MLvaral  aatkoda  la  praaaalad  «itk  tkalr  corra- 
latlaa  givaa  ia  tabalar  fara.   Oaa  syataa  Ic  for 
■•aaariag  valaaa  raalstivity  aitkoat  aakiag  coa- 
taet  aitk  tka  taraid  aaapla.   Far  saaplea  kaviag 
raaiataaea  af  taa  abaa  ar  lata  tkit  lyitaa  faae- 
tlaaa  praparly.   Far  valaaa  abora  tea  okat,  tka 
•ffaet  of  flax  laakaga  pravaata  obtalaiag  a  true 
raadlag.   Taatalaa  oxida  doped  witk  aangaaeia  ox- 
Ida  aboMa  proaiaa  ai  a  loaty  dielectric  for  out 
farrlAa  laaple.   Tkia  aatarial  «kaa  aied  ia  taa- 
talaa aalid  electrolytic  capacitori  ka<  a  loia 
taafaat  of  0.66)  at  20  Kc.   lesalta  of  oar  evala- 
atiaa  af  caaaereial  taatalaa  capacitors  coafiras 
tkia  losaiaasa.   lapid  cooliag  of  tke  fired  fer- 
rite  ia  aaeasaary  to  abtala  klgk  conductivity  aad 
laaa.   (Autkor) 


AO-401  759     Oiv.   22 
(TISTP/10)  OTS  price  13.60 


Hayaa  lataraatioaal  Corp..  Biraiaghaa,  Ala. 

STUDY  OF  TARGET  PENETRATION  PREDICTION  BY  HIGH 

SPBIO  AND  ULTRA  HIGH  SPEED  BALLISTIC  IMPACT. 

Fiaal  rapt.,  1  Jaly  61-28  Feb  63. 

Apr  63.  $7p.  iacl.  illus.  tables.  31  refs. 

(Coatract  AF  08(635)2155,  ProJ.  9860) 

(APGC  TOR  63-22)       Uaelasaified  report 

DISCRIPTORSi   •Rypa'rveloclty  projectiles. 
Crateriag.  ■atbeaatieal  predictioa.  Satellites 
(Artificial).  Spacecraft  debris.  Batheaatical 
aaalyals.  Peaetratioa. 

Oa  tba  baaia  of  a  atatiatleal  study  of  existiag 
experiaeatal  data  relative  to  ballistic  iapact. 
eagiaeeriag  foraalae  were  developed  wkick  will 
pred'ict  «ltk  aa  accuracy  of  901t:   (l)  tke  deptk 
of  peaetratioa,  aad  (2)  tke  voluae  of  tke  crater 
ia  seai-iaf laite  targets  of  coaaoa  aetals  over  a 
aide  raage  of  iapact  velocities.   The  applica- 
tioa  of  tkese  equatioas  ia  predicting  the  size 
aad  velocity  of  projectiles  iapactiag  orbital 
straataraa  ia  also  iadicated.   A  seai-ratioaal 
peaetratioa  expressioa  was  developed  froa  a 
■ork-eaergy  coas ideratioa  Mkick  suggests  tkat 
tke  aearecoverable  target  coapressioa  aad  skaar 
airala  eaergies  aay  accoaat  for  aost  of  tke 
kiaetlc  eaergy  of  tke  projectile.   This  diaea- 
aioaal  aadel  agrees  quite  aell  with  tke  geueral 
features  of,  aad  is  subject  to,  tke  saae  liaita- 
tioaa  as  existiag  tkeoretical  and  eapirical 
aodala.   (Aatker) 

AD-^01  836     Dlv.   22.  3 
(TISTP/PCR)  OTS  price  |1.10 

Aireraft  Araaaeats,  lac,  Ceckeysvil  le.  Md. 

INTESTIGATION  OF  TELECARTRID6E  OISSEIINATION 

TECHNIQUES. 

Quarterly  progress  rept.  ■•.  1.  i  JaB-31  Bar  63. 

by  P.  C.  Latrobe  aad  J.  R.  Rebert.   Apr  62,  7p. 

iacl.  illus.  table   (lept.  ao.  ER-30i3) 

(Coatract  DA  18-108-AIC-80(A)) 

Daclassified  report 

DESCRIPTtfkSt   •Cartridges,  •Aerosol  generators, 
Propellaats,  Pressure,  Gases.  Liquids,  Pictures, 
Scattariag. 


AD-402  180     OIv.   22 
(TISTP/FEM)  OTS  price  $2.60 

J  6  Eagiaeeriag  Researck  Associates.  Baltiaore, 

■d. 

ELASTIC  AND  PLASTIC  BEHAVIOR  OF  CYLINDRICAL 

SHELLS  UNDER  DYNAMIC  LOADS  BASED  ON  ENERGY 

CRITERIA, 

by  Joskaa  E.  Greeaspoa.   Feb  63.  18p.  iacl. 

illas.,  7  refs.   (Teckaical  rept.  ao.  3) 

(Coatract  OA  36-034-0RD-3081 ) 

Daclassified  report 

DESCRIPTORS!   •Structural  skells,  •Elastic 
skells,  Deforaatioa,  Elaatieity,  Loadiag  (Me- 
ckaaics).  Failure  (Heckaaics).  Axially  sya- 
aetric  flea.  lategral  equatioas,  Functions, 
Cylindrical  bodies,  Plasticity. 

A  tkeory  /or  tke  dyaaaie  elaato-plastic  deforaa- 
tioas  of  tkia  skells  is  preseated.  The  deforaa- 
tiaa  is  obtained  by  eqaatiag  the  eaergy  laput  to 
tke  eaergy  absorbed  by  the  structure.  Large 
defleetioas  aad  atraia  hardeaiag  are  considered. 
The  theory  is  applied  to  the  caae  of  a  shell 
uadergoiag  axially  syaaetric  cellapae.   (Author) 

AD-402  2^6     DiT.   22 
(TISTP/FEM)  OTS  price  $5.60 

Califoraia  D. ,  La  Jolla. 

TRANSIENT  RESPONSE  OF  A  FLDID/SOLID  INTERFACE 
DDE  TO  AN  IMPULSIVE  PRESSURE  POINT  SODRCE, 
by  Freeaaa  Gilbert.  1962,  1v.  iacl.  illas. 
(Subcontract  to  E.  H.  Plesset  Associates.  lac, 
Los  Aageles,  Coatract  DA  49-U6-xz-073) 

Uaclastifled  report 

DESCRIPTORS:   •Meehaaieal  Daves.  Surface  prop- 
ertiei,  lategral  equatioas.  Velocity,  Elastic- 
ity, Motioa,  Shear  stresses,  Partleal  beaas. 
Pressure,  Deasity.  Polyaoaials.  Air  barst. 

AD-402  396      Div.   22 
(TISTH/JEA)  OTS  price  $1.60 

Aerojet-Geaeral  Corp.,  Doaney,  Ca41f. 
PULSE-SENSITIVE  ELECTROEXPLOSI VE  DEVICES. 
Hoathly  progress  rept.  ao.  9,  for  Mar  63. 
by  H.  M.  Kaaaorthy.   15  Apr  63.  9p.  iacl.  illus. 
tables.  1  raf.   (Rept.  ao.  0689-01 (09) HP) 
(Coatract  N173-8107) 

Daclassified  report 

DESCRIPTORS:   •Explosive  iaitiators.  •Metal 
filas.  Berylliua  coapounds.  Oxides,  Capacitors, 
Electric  carreats,  Ceraaic  coatiag.  Glass, 
Photographic  eqaipaeat.  Tests,  Radiofreqaaaey 
pulses.  Gold. 

The  purpose  of  this- prograia  is  to  iavastigata  the 
behavior  of  a  aetallic  fila  Mhea  it  is  electrical- 
ly heated  aad  is  ia  physical  coatact  Mith  a  heat 
siak.   Specifically,  the  aia  is  to  study  the 
variable  paraaeters  aad  to  develop  a  aaaufactur- 
lag  process  or  processes  for  applyiag  a  bridge  ' 
beatiag  eleaeat  to  a  ceraaic  surface  with  the 
required  theraal  coatact.   (Aathor) 


23.   PERSONNEL  AND  TRAINING 

AD-i01  072      Div.   23 

(TISTA/AM)  OTS  price  $5.60 

Joiat  Publicatioas  Research  Service.  New  York. 

SCIENTIFIC  AND  TECHNICAL  TRANSLATIONS  ON  ISRAEL. 

U   Jaa  63,  52p.  (JPRS:  16968) 

Daclassified  report 


PHOTOGRAPHY  AND  OTHER  REPRODUCTK)N  PROCESSES  -  Division  24 


Traas.  froa  selected  articles  frea  5  Isr 
aewspapera 


DESCRIPTORS!  •Edaeatiea,  •Eagiaeeriag 
vertitias,  Eagineeriag  perseaael,  lada 
researck,  Naclear  eagtaMriag.  Electri 
predactiea,  Naclear  power  plants.  Soil 
Hicroorgaai  sas. 
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AD-401  U5k  Div.   23 

(TISTB/AM)  OTS  price  $2.60 

Systea  Developaeat  Corp..  Santa  Monica.  C^lif. 
SYSTEM  DESIGN  IN  THE  BASSETT  HIGH  SCHOOL 
by  Robert  L.  Egbert  and  John  F.  Cogswell 
1  Apr  63,  22p.  iacl.  illas.  tables,  6  re^. 
(Techaical  aeao.  ao.  TM-1H7) 

Daclassified  repof  i 

.  DESCRIPTORS!   •Edacation.  Design.  Model  i 
(Siaulatioas) ,  Laaguage,  Learning,  Stu^^ats, 
Teachiag  aackiaes,  Operatioas  researck 

SOC's  work  witk  Bassett  Sckool  District  i^d 
Brigkaa  Youag  Daiversity  ia  planning  a  ni^  high 
school  for  the  Bassett  District  is  repori4d. 
DiscussiOBs  of  (a)  the  project  backgroun<  .  (b) 
the  objectives  of  the  work  beiag  done  by  SOC,  (c) 
procedures  beiag  used  by  SDC,  and  (d)  prcaress 
Bade  ia  the  SDC  effort  are  preseated.   Ii  addi- 
tioa  to  gaiaiag  geaeral  acquaiataace  witi  the 
aatare  of  the  edaeatioaal  prograa,  progr« ^s  thus 
far  baa  aoaceatratad  oa  developiag  detailed  opar- 
atiaaal  descriptioas.  via  flow  charts,  of  the 
Cauasaliag  Service  aad  the  language  arts  prograa, 
cbeckiag  the  aeearacy  of  the  Counseliag  Strvice 
descriptioa,  aad  workiag  oa  developaeat  i^f  a  new, 
■ore  eoaprekeasive  desiga  of  tke  Couaseljag  Serv- 
ice.  Next  steps  will  iavolve  coapletiag  desiga 
af  tke  Coaaseliag  Service,  ckeckiag  tke  4»curacy 
af  the  laagaage  arts  prograa  descriptioa]  aad 
redesigaiag  tke  laaguage  arts  prograa.   Utter 
steps  will  iavolve  repeatiag  tke  saae  'defcribe. 
ckeck,  aad  redeaiga*  routiae  for  otker  aa«deaic 
areas;  pattiag  tke  eatire  ayatea  togetbei ^  rede- 
sigaiag aa  aecessary;  stadyiag  the  systei^  throagh 
eaaputer  slaulatioa;  aakiag  sack  ckaages  4s  seea 
■arraated;  aad  docusMatiag  aad  aakiag  opctatioaal 
recoaaeadatloas  for  tke  systea.   (Autkor) 


4D-A01  583     Div.   23 
(TISTB/AM)  OTS  price  $8.10 


ili 


Dunlap    and    Aasociates,    Inc.,    Staaford,    C 

TRACKING   TRAINING   V:       FIELD   STUDY   OF   THE 

ING    EFFECTIVENESS    OF   THE  GENERAL    VEHICUL 

SEARCH    TOOL, 

by   Hagk   M.    Bewea,    Allen    Hale.* aad  Ckarlea 

Kelley.      Dec   62.    81p.    iacl.    illus.    tables 

(Contract    N61339-955) 

(NAVTRADEVCEN  955-1)  Oaelaaslfied  r 

DESCRIPTORS:      •Traialag   devtcea,    •Train 


en 
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IIRAIN- 
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lag. 


Tracking,  Transfer  of  traiaiag,  Staulatien, 
Flight  aiaulators.  Subaariae  aiaalators, 
Effectiveaeas,  Vebiclea. 
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ng  reaeareb  apparatus  raeelved 
n  in  two  field  traiaiag  sltua- 
f  priaary  flight  atudents  who 
n  of  their  traiaiag  oa  tbia  ap- 
aore  proficient  than  a  group 
ning  in  teras  of  a  flight  ratiag 

of  subaariae  peraeanel  givaa 
eaaareh  device  were  coapared 
a  training  on  a  apecific  siaa- 
iaed  with  the  research  device 
f  as  well  as  the  other  ^roap  ia 
iaulator.   These  results  are 
oaaendatiens  for  equipaent 

further  experiaeatal  use  are 
er) 


AD-402  383     Div.   23.  1 
(TISTA/GEC)  OTS  price  $1.50 

Burroughs  Corp..  Philadelphia,  Pa. 
DYNAMIC  TASK  SCHEDDLING  IN  FLIGHT  SIMULATORS. 
Fiaal  rept.  oa  Siaulatioa  Techniques  for  Aero- 
space Crew  Traiaiag. 

by  Jeroae  M.  Kurtzberg.   Feb  63.  45p.  incl. 
illus.  tables.  13  refs. 
(Coatract  AF  33(616)8062.  ProJ.  61U) 
(AMRL  TDR  63-17)       Daclassified  report 

DESCRIPTORS!   •Flight  siaulators.  Scheduling, 
Dyaaaics.  Pilots,  Traiaiag  devices,  Aviatioa 
persoBaal.  Desiga.  Prograaaiag  (Coaputers), 
Teachiag  aachiaes,  Operatioas  research. 

Thia  report  deala  with  the  possible  aechaaiza- 
tioa  of  dyaaaie  task  seheduliag  la  flight  siau- 
lators, i.e.,  developiag  a  Task-Sequeaeer .   At- 
teatioB  is  focused  oa  the  possible  application 
of  soae  of  the  heuristic  prograaaiag  techaiifttaa 
■Bd  BB  evaluatioB  of  their  worth  for  that  spe- 
cific purpose  is  aade.   Two  aaia  applieatioaa  for 
a  TMk-Sequencer  are  defiaad.   The  first  iavolves 
the  traditioaa.l  traiaiag  of  studoats  (flight 
crews)  for  flight  vehicle  operatioa,  teraed  the 
oparatioa-teachiag  aode.   The  secoad  is  for  the 
developaeat  of  tactical  skill,  i.e..  crew  deci- 
sioB-aakiag  capabilities,  teraed  tke  tactie- 
teackiag  aode.   Algorithas  for  task  sequeaciag 
ia  real  tiae  are  foraalated  for  both  of  these 
classes  of  applieatioaa.   The  oaly  possible  bene- 
fits in  eaployiag  a  beuristic  progroMaiag  scheae 
appear  to  exist  whea  it  is  used  for  aa  ancillary 
role  ia  the  tactic-teachiag  aode.   A  procedural 
traiaiag  aodel  is  developed  ia  detail  for  the 
operatioa-teachiag  aode.   This  iaclades  develop- 
aeat of  specific  task  flow  diagraas  aad  associ- 
ated scoring  charts.   Fiaally.  recoaaeadations 
are  aade  for  further  work.   (Autkor) 


24.    PHOTOGRAPHY  AND  OTHER 
REPRODUCTION  PROCESSES 

AD-401  391      Div.   24.  18 
(TISTM/CCH)  OTS  price  $3.60 

RAND  Corp.,  Santa  Monica,  Calif. 

A  TRIBUTE  TO  GEORGE  N.  GOODARD. 

by  Aaroa  H.  Katz.   Feb  63,  33p.  (Rept.  ■■. 

P-2700) 

Daclassified  report 

DESCRIPTORS:   •Photographic  eqaipaeat,  •Aerial 
recennaissaace,  •Military  perseaael.  Aerial 
pho^graphy.  Aerial  caaeras,  Photegraaetry, 
Aerial  photographa.  Air  force  operatioas. 
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Division  25  -  PHySiCS 
25.   PHYSICS 


AU-AOI    030  OiT.      25 

(TISTP/M)    OTS   price   |1.60 

Hebrew  0.  (Iireel). 

RESEARCH  IN  SOFT  X-RAY  AND  FAR  ULTRA-VIOLET 

SPECTROSCOPY. 

Aiaael  teckeiol  rept 


by  E.  Alexeader  aid  B. 

Up. 

(Graat  AP  lOM  62-33) 

(AfOSR  ^5<>5) 


1  JaB-31  Dec  62, 
S.  Praeakel.  31  Jaa  63, 


Oaclassified  report 


DESCRIPTORSj   •OltraTiolet  radiatioa.  "X  rart 
Spectra  (?liible  aad  altrariolet ) .  Copper, 
Electric  disckarges,  last ruaeatat ioa.  Ultra- 


vlalet  ipectretcopy 

leiearch  eoaeeraedi   building  aad  a 
of  iastraaeats  for  research  ia  tke 
Violet,  iavestigatioa  iato  spectra 
tke  slidiag  spark  Mtkod  fro*  tke  e 
aad  froB  tke  iatalator,  kigk  spectr 
tke  100-2CC  A  regioa  aad  tke  depend 
tktir  iateasities  ea  electrical  par 
teraiaatiea  of  K(74)  liaes  ia  tke  1 
regioa,  aad  invest igatioa  into  spec 
eleaeats  ia  the  100-200  A  regioa 
obtaiaiag  absorptioa  ■easnreaents  o 
tke  far  aUra-vielet  kas  beea  devel 


djastaeat 
Vacana  Ultra- 
obtaiaed  by 
lectrodes 
a  of  Cu  ia 
eaee  of 
aaeters,  de- 
00-200  A 
tra  of  ligkt 
A  aetkod  for 
f  gases  in 
oped.  (Autkor) 


AO-401  031     BIT.   25 
(TISTP/FEl)  OTS  prie*  lU.OO 

Liaceln  Lab.,  Mass.  Inst,  of  Teck.,  Lexington 

A  MAGNETO-OPT  10  APPARATUS  FOR  THE  BYNAMIC  STUDY 

OF  FERROiAGNtTlC  SURFACE  IWIIAINS. 

Doctoral  theais, 

by  Frederick  MiUiaas  Series,  Jr.   23  Dee  60, 

200p.  incl.  illat.  tables,  rafs.  (Rept.  no 

53  G-0052) 

(Coatract  AF  19(60^)7^00) 

Uaelaiaified  report 

DESCRIPTORSt   "Ferroaagnet ic  aaterials.  "iag- 
aeto-optic  effect,  •''hia  filas  (Storage  de- 
»leei,  Kerr  cella,  Pkotograpky.  Magnetic 
properties,  Optical  pkenoaena.  Switching 
cireaiti.  Have  traasaissioa,  Tkyratroni, 
Sarface  properties,  Filas,  Photographs. 

A  aagaeto-optic  apparatus  which  incorporates  a 
Kerr  electro-optical  shutter,  a  high-intensity 
flask  leap  source,  and  fast-r iset iae  pulsed  aag- 
aetie  fields  were  constructed.   This  apparatus 
was  desigaed  for  the  dynaaic  study  of  ferroaag- 
aetic  surface  doaaias  aad  ia  <)articular.  for  the 
stady  of  thia  peraalloy  filas.   Photographs  of 
10  ailliaieroaeeoads  exposure  deration  can  be 
takea  at  aay  tiae  point  over  a  A. 5   aicrosecond 
raage;  pulsed  aagaetic  fields  up  to  1j  oersteds 
are  available  for  switching  the  speciaen.   Th- 
aagaeto-eptic  traasaissioa  of  the  systea  is  ana- 
lyaed  for  the  two  aagnetically  saturated  states  of 
a  speeiaen.   Conditions  are  derived  for  optiaua 
operation  of  the  systea  in  teras  of  the  transais- 
sieas  of  these  states  and  the  ratio  of  th>  traas- 
BitaloB.   Aaalysis  it  carried  out  for  the  effect 
of  a  thia  dielectric  layer  upon  the  aapijtude  re- 
fleetioa  eoef f ieieats .   A  tentative  explanation 
of  color  effects  observed  visually  with  a  dielec- 
tric coated  speeiaen  is  givea.   The  geoaeir.eal 
optical  desiga  of  the  systea  is  discussed  with 
special  atteatiea  beiag  givea  to.  iaage  position- 
lag,  iaage  distortioa.  aad  aperture  liaitations. 
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A  new  brightness  theorea  is  derived;  this  iheorei 
is  particularly  useful  for  deteraining  the  i 1 1 u- 
aiaance  at  aay  poiat  in  a  lossless  optical  systea 
Optical  perforaaaee  estiaates  of  the  systea, 
based  upon  the  aaalysis  resalts,  agree  withia  aa 
order  of  aagnitude  of  actual  systea  perforaance. 


AD-^01  037     Oiv.   25 
(TISTP/MH)  OTS  price  $1.60 

Laboratories  for  Applied  Sciences,  D.  of  Chicaoo. 

111. 

RESEARCH  ON  ATMOSPHERIC  ATTENUATION  OF  INFRARED 

RADIATION. 

by  Howard  T.  Beta.   2^  Jaae  60,  Up.  iacl.  illaa. 

(Rept.  ao.  LAS-L-E173-7) 

(Ceatraet  AF  19(o0it)5877) 

Uaelassified  report 

DESCRIPTORS!   •Infrared  radiatioa,  •Ataospkere, 
lastruaeatatlea.  Calibratioa.  Attenuation. 


AD-^01  038      Div.   25,  2 
(TISTP/PCR)  OTS  price  |1.60 

Laboratories  for  Applied  Sciences,  U.  of  Ckicaao 
111.  *  • 

RESEARCH  ON  ATMOSPHERIC  ATTENUATION  OF  INFRARED 

RADIATION. 

Teckaicai  note, 

by  Howard  T.  Betz.   Hay  60.  lip.  iacl.  iUus. 

(Rept.  ao.  LAS-TN-E173-6) 

(Contract  AF  19(60^) 5877) 

Oaclassified  report 

DESCRIPTORSj   •lafrared  radiatioa,  •Ataos- 
pkere, Tests,  Test  aethods.  Teat  equipaent. 
Photographs,  Attenuation. 

Tkis  tecknical  aote  is  a  brief  review  of  first 
tests  of  a  tfcerait  standard  radiatioa  source 
both  on  the  gronad  aad  oa  tethered  ballooas. 
The  purpose  of  the  tests  is  to  aeasure  the 
ataospheric  attenuation  of  infrared  radiation. 
The  experiaental  aethed  is  described  ia  soae 
detail.   Photographs  of  the  radiating  source 
are  presented. 


AO-iOl  058      Div.   25 
(TISTP/FEM)  OTS  price  1^.60 

Arkansas  U.,  Fayettevi 1 le. 

SPECTROSCOPIC  STUDIES  MITH  ION  BEAMS. 

Tecknical  report, 

by  R.  H.  Hughes,  J.  L.  Philpot  aad  others. 

Sep  62,  23p.  iacl.  iUus.  tables.  19  refs. 

(Contract  AF  19(604)^966,  ProJ .  7661) 

AvAFCRL-63-225)         Unclassified  report 

DESCRIPTORSJ   -Atoaic  spectroscopy.  Men  ac- 
celerators. Differential  equatioas,  Ooppler  ef- 
fect, Excitatioa,  Energy,  Proton  boabardaeat, 
Heliua,  Hydrogen,  Nitrogea,  Pressure,  Optical 
pheaoaena.  Spectroscopy,  Alpha  spectra.  Beta- 
ray  spectrua,  Gaaaa-ray  spectra,  Photoas, 
Spectrua  aaalyaers,  Liae  spectrua.  Particle 
beaas. 

A  spectroscopic  study  of  ioa-atoa  aad  ioa-aole- 
cule  coUisioa  processes  is  preseated.   Absolute 
cross  sections  for  excitatioa  of  principal 
visible  features  are  presented  in  this  report  for 
proton  iapact  oa  He,  H  sub  2,  and  N  sub  Z    in  the 
proton-energy  raage  froa  about  10  kev  to  130  kev. 
Optical  radiatioa  is  observed  at  an  aagle  to  the 
beaa.  which  allows  aeasureaent  of  charge-changing 
cross  sections  for  electroa  capture  iato  certaia 


p*: 


excited  states  of  hydrogen.  Reprints  of 
lished  studies  of  200-kev  proton  iapact 
N  sub  2  are  included  together  with  a  rep 
aote  describiag  soae  spectral  features  o 
H  sub  3(*).  130  -200  kev  H  sub  2(-f)  iapa 
sub  2  aad  He.  Calculated  ain iaua-energy 
for  several  reactioas  are  also  iacluded. 


pub- 
dn  He  and 
int  of  a 
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t  OB  H 

defects 
(Author) 


AD-401  086     Div.   25 
(TISTP/6RI)  OTS  price  $2,60 

Texas  lastruaeats  lac,  Dallas. 

SOLID-STATE  TECHNIQUES  FOR  MODULATION  AN) 

DEMODULATION  OF  OPTICAL  MAVES. 

Quarterly  progress  rept.  ao.  2,  1  Aug-31  |Oct  62, 

by  Daytoa  D.  Edea.   17  Jaa  63.  29p.  iacl^  illus. 

(Rw'pt.  ao.  U2-74000-2) 

(Contract  DA  36-039-SC-89221 ,  ProJ.  ao.  bU-99- 

21-001) 

Unclassified  repo 

DESCRIPTORSj   'Optics,  •Solid  state  ph 
Lasers,  Modulation,  Photoelectric  ante 
Optical  aaalysis,  Kerr  cells.  Diodes, 
traasaissioa. 

A  auaber  of  wide-band  aodulators  (dc  te 
sad  higher)  were  constructed  using'  KDP. 
quarts  is  beiag  designed  into  a  TEM  trav 
wave  structure.   Pure  cuprous  chloride  c 
•re  beiag  grown  for  specific  application 
widebaad  TEM  phase  aodulators.   An  optic 
FM-to-AM  converter  using  rutile  is  being 
pared.   Good  audio  reception  was  obtaine 
1000  ft  using  gaUiua  arsenide  light-eai 
diodes  Bad  silicoa  detectors  in  haad-hel 
A  nuaber  of  pill  package  photovoltaic  de 
•ere  fabricated;  typical  Junction  capaci 
•re  on  the  order  of  1  pf  and  typical  basi 
sistaaces  are  about  equal  to  2  or  3  ohas 
sBBller  Junction  diaaeter  of  A   ails  appei 
possible  by  usiag  new  washing  aad  etchin( 
techniques.   Modulated  light  froa  a  gall 
arsenide  diode  was  detected  (using  an  aii 
by  a  geraaniua  photodiode  at  about  100  a( 
Modulated  light  froa  a  galliua  arsenide  ( 
900  ac  was  detected  by  a  silicon  photovo 
detector,  using,  for  a  light  path,  a  tap« 
■lass  rod  bonded  to  both  source  and  race 
(Author) 


AO-401  092     D«v.   25 
(TISTM/CCH)  OTS  price  $1.60 

Politecnico  di  Milano  (Italy). 

RESEARCHES  ON  HYDROGEN  OVERVOLTAGE  ON  METMLLK 

SINGLE  CRYSTALS!   CADMIUM. 

Report  for  June  59-July  60  on  Surface  aad 

face  Pheaoaena  of  Matter, 

by  L.  Peraldo  Bieelli,  A.  La  Vecchia.  aad 

N.  Sale  Cataffo.   Feb  61,  Up.  iacl.  ilia 

tables,  11  refs. 

(Contract  AF  6l(052)lU.  ProJ.  7022) 

(RADD  TN  60-269)       Uaelassified  repor^ 

DESCRIPTORSJ  .  'Siagle  crystals,  •Hydrogtk 
Ele<:trodes,  Cadaiua,  Electric  potential 


Hydrogea  overvoltage  on  cadaiua  polycryst 
•ad  siagle  crystal  cathodes,  oriented  fol 
the  (0001),  (1010)  aad  (1120)  planes,  has 
aeasared  in  perchloric  acid  scTlutioas 
Tafel  law  holds  aearly;  the  paraaeters  be 
differeat  for  the  differeat  electrodes. 
(Author) 
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PHYSICS  -  Division  25 


AD-401    107  Div.       25,    C,    20 

(TISTM/ODN)    OTS   price    $2.60 

RIAS  Inc.,  Baltiaore,  Md. 

THEORETICAL  AND  QUANTUM  CHEMISTRY  OF  BORON 

COMPOUNDS  AND  RELATED  MOLECULES. 

Final  rept . , 

by  Joyce  J.  KaufauB.   15  Mar  63.  2ip. 

(Coatract  Near  3-47100) 

Unclassified  report 

DESCRIPTORS!   *BoroB  coapounds.  Atonic 
orbitals.  Pent aboranes ,  Ionization  potentials. 
Cheaical  bonds,  Aluainua  coapounds.  Theory, 
Quantua  aeckaaics,  Fluorides.  Xenon,  Deca- 
boranes,  Valeace,  Mass  spectrua,  Electrons, 
Molecular  properties. 
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AD-^OI  "133 
(TISTP/GRW; 


Div.   25 
OTS  price  |2.'60 


Araour  Research  Foundation,  Chicago   Ifl. 
INVESTIGATION  OF  NARROW  LINE  PARAMAGNETIC 


ABSORPTION  SPECTRUM  IN  SINGLE  CRYSTAL 


RESONANCE 

CALCITE. 

Final  rept..  5  Apr-5  Nov  62, 

by  Season  A.  Marshall.   5  Nov 

illus.  tables.  23  refs.  (Rept 

^Contract  AF  30(602)2755; 

Unclassified 


62. 
no. 


25p. 
ARF- 


iacl. 

A121fc. 


7) 


report 


DESCRIPTORS!   "Siagle  crystals,  "Line  spec 
truB.  •Calcite.  Paraaagnetic  resonance. 
Absorption  spectrua,  Hyperfiae  structure. 
Crystal  lattice  defects. 
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Its  of  an  investigation  of  a  narrow  five-line 
trua  in  irradiated  Calcite  single  crystals 
presented.   The  objective  was  lo  discover, 

systeaatic  investigation  of  the  properties 
he  electron  paraaagnetic  resonance  absorption 
trua  of  these  five  narrow  lines,  the  defect 
er  or  centers  responsible  for  the  spectrua. 
condary  objective  was  to  aake  recoanendat i ons 
rding  the  usefulness  of  this  spectrun  for  a  ^ 
tuB-e lee t ronic  device.   Results  indicated 

this  five  line  spectrua  is  generated  by  more 

one  defect  center.   The  conclusion  mas 
hed  by  coaparing  the  irradiated  and  unirra- 
ed  spectra.   The  spectrua  of  what  is  tenta- 
ly  called  a  'butterscotch'  defect  center  was 

discovered.   This  defect  center  appears 
e  a  C02  negative  ion  located  at  a  carbonate 
site  in  calcite.   (Author) 


AO-401  179     Div.   25 
(TISTM/CCH)  OTS  price  $1.10 

Rensselaer  Polytechnic  Inst..  Troy,  N.  Y. 

ANALYSIS  OF  THE  DYNAMICS  OF  ELASTIC  SYSTEMS. 

Final  rept.,  1  Nov  60-31  Oct  62. 

31  Oct  fc2.  Ap.  6  refs. 

(Contract  AF  49(638)962) 

(AFOSR  4555)  Unclassified  report 


DIvUion  25  -  PHYSICS 


DCSCIIPTOISt   •Elattic  sMllt.  •Ncekaaieal 

■■t«t.-  Aaaljrsls.  fibratioa.  Motioa. 


The  applieatioa  of  aijraptotic  ■ 
•f  tlaitie  vlbratiea  aa4  «av«  • 
aaaljrtla  of  itockattle  affcctt 
of  olaatie  (tractaroa  aaa  lavoi 
probloaa  ia  olaatie  vibratloaa 
Ooo  la  eoaeorao4  «itb  tbo  vibra 
laai  la  which  tho  olaatie  proper 
port  T04   aro  takoa  late  accoaat 
aolatioB  »aa  baaotf  oa  aa  aa/apt 
toraa  of  tho  aaall  atiffaoaa  of 
larly,  tho  traaavorao  vlbratioa 
plato  Ba4or  toaaloa  aoro  atadio 
atabllity  of  bara  la  whieh  tho 
tfiaoaaloaa  aro  aot  aaall  whoa  c 
loagtk  waa  aaalyaod.   latho  or 
facta,  aa  aaalyaia  of  tho  boadi 
axial  loada  of  raadea  occoatrlc 
The  traaavorao  vibratieaa  of  a 
raadoaly  varyiag  aaaa  diatribat 
gated.   A  aoaowhat  aiailar  preb 
loagitadlaal  vibratieaa  of  aa  e 
creaa-aectioaal  area  varloa  la 
aaa  aolvod.   (Aathor) 
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eapared  aith  the 
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lea  ceaceralag  the 
laatic  bar  ahoao 
a  raadea  aaaaar 


AO-401  188     Dlv.   25,  15 
(TISTT/aPA)  OTS  price  $^.bO 

■otboaatica  loaoarch  Ceator.  0.  of  Wiacoaaia, 

■adiaoa. 

TIANSICNT  ■A6NET0HYDR00TNARIC  FLON  IN  AN 

ANNULAR  CHANNEL, 

by  ■.  N.  L.  Naraaiahaa.   Fob  63.  19p.  iacl 

illaa.  tablea,  8  refa.  (NIC  techaieal  aaaaar^r 

rept.  ae.  381) 

(Ceatraet  OAl 1-022-010-2059) 

Oaclaaaified  report 

OESCIIPTOISt   •■aga»tohydredyaaaica.  "Flaid 
flea,  latogral  oqaatioaa.  Electrical  coa- 
dactaaco,  Traaaieata.  Boaaol  faaetioaa,  Nagaotic 
fiolda.  Vlacoaity.  Proaaaro. 


Uaateady  parallel  flew  of  a 
dactiag,  viacoaa  iacoapreaa 
aaaalar  chaaaol  ia  tho  proa 
traapvorae  aagaotic  field  1 
Aaaaaiag  tho  flaid  to  bo  at 
aoBoat,  the  velocity  diatri 
field  coapoaeata  are  ebtaia 
aad  Leaael  faaetioaa  aad  ia 
tiea  iatograla  takiag  the  1 
aa  aa  arbitrary  faactiea  of 
taiiiafl  a  atop  faactiea  for 
thoao  expreaaiaaa  aro  iatea 
of  the  aagaotic  field  oa  th 
iaveatigated.  Soao  aaaoric 
givoa.   (Aathor) 


a  elec 
ible  f 
eace  o 
a  ceaa 

reat 
batiea 
ed  ia 

the  f 
eagita 

ti^e 
the  pr 
rated. 
0  aaaa 
a  I  oxa 


trie 
laid 
f  a 
ider 
at  t 
aad 
tera 
or 

diaa 
Fa 
eaau 
Th 
lar 
aple 


ally  cea- 

ia  aa 
radial 
ed. 
he  iaitial 

aagaet  ic 
a  of  Beaael 
of  coBvola- 
1  preaaare 
rther. 

re  gradieat, 
e  iaflaeace 
flew  ia 
a  are 


A0-i01  191      Dlv.   25 
(TISTP/WH)  OTS  price  $3.60 

Advaacod  Klaetica.  Saata  Aaa  Calif. 

PIOOUCTIO?!  OF  ■ILLINerCR  AND  SUB-MILLIMETER 

ELECTROMAGNETIC  WAVES  BY  THE  INTERACTION  OF 

PUSMA  AND  ELECTRON  BEAMS  WITH  HIGH  INTENSITY 

PULSED  MAGNETS. 

Qaarterly  acieatific  rept.  a*.  8  (Piaal). 

by  Ralph  N.  Raaiek.   15  Jaly  62.  27p.  iacl. 

illaa.  11  refa. 

(Coatract  AF  19(60i)7406) 

(AFCRL-62-718)         Daclaaaiflod  report 

OCSCIIPTORSt   •■Uliaeter  wavea.  •Plaaaa 

phyaica.  •Eloctroa  beaaa.  •Electreaagaet Ic 
woToa,  ■agaetic  fiolda,  Breaaatrahlaag. 


The  atteapt  to  predaco  the  prodactioa  of  co- 
hereat  ailliaeter  aad  aab-ai 1 1 iaeter  electro- 
aagaetiiC  radiatioa  at  high  power  levela  by  the 
decelerarioa  of  charged  particlea  iajected  iato 
atroag  aagaotic  fiolda  ia  diacaaaod.   Dif- 
ficaltiea  related  to  the  aoarce-detect iea  problei 
ia  thia  regioa  of  the  apectraa  are  treated. 
(Aathor) 


AD-401  216     Div.   25.  15 
(TISTP/HB)  OTS  price  |2.60 

Matheaatica  Research  Ceator,  U.  of  Wiacoaaia, 

Hadisoa. 

PULSATING  MAGNETOHYDROOYNAMIC  FLOW  SUPERPOSED  ON 

THE  STEADY  LAMINAR  MOTION  OF  AN  INCOMPRESSIBLE 

VISCOUS  FLUID  IN  AN  ANNULAR  CHANNEL. 

by  M.  N.  I.  Naraaiahaa.   Feb  63.  21p.  iacl. 

illaa.  8  refa.  (MRC  Techaieal  saaaary  rept.  ae. 

379) 

(Ceatraet  DA  -11-022-ORD-2059) 

Uaclaaalflod  report 

DESCRIPTORS:   •Hagaetehydrodyaaaici.  Fluid 
flow.  Electroaagaetic  wave.  Velocity,  Magaetic 
fiolda.  Theory. 

Ceaalderatloa  ia  glvea  to  palaatiag  laaiaar  flow 
aaperpoaed  oa  tho  steady  aetioa  of  a  viacoaa  la- 
coapressible  electrically  coadactiag  flaid  la  aa 
aaaalar  chaaaol  betweea  two  iafiaitely  loag 
circalar  cyliaders  aader  a  radially  iapressed 
aagaotic  field.   The  geaeral  aagaetohydrodyaaalc 
eqaatloas  are  siBq>lified  by  the  coaditioas  of  the 
problea  to  three  eqaatloas  ia  presaare,  velocity 
aad  aagaetlc  field.   Oae  eqaatioa  gives  the 
pressare  variatloa  ia  the  radial  directioa;  the 
other  two  ere  eeapled  eqaatloas  for  the  velocity 
aad  aagaotic  field,  which  are  faactioas  of  the 
radial  variable  oaly.   The  solatloaa  of  these 
eqaatloas  have  beea  obtaiaed  ia  teras  of  Kelvla 
aad  Loaael  faactioas  aad  the  velocity  profiles 
are  exaaiaed  for  differeat  valuea  of  the  fre- 
qaoaciea  of  palaatioa.   (Aathor) 


AD-401  255     Div.   25.  i 
(TISTH/TCC)  OTS  price  $1.10 

Clark  U.,  Worceater,  Maaa. 

INFRARED  SPECTRA  OF  METAL  CHELATE  COMPOUNDS. 

Fiaal  rept.,  Jaa  60-Aag  61. 

by  Kasao  Nakaaoto  aad  Arthar  E.  Martell.   Feb  62, 

7p. 

(Ceatraet  DA  1 9-020-ORD-511 9  aad  Great  OA-ORD- 

3I-I24-6I-G6I) 

(AROD  2563-10} 

Uaclaaalflod  report 

DESCRIPTORSi   •lafrarod  apectroacepy,  "Motal- 
orgaaic  coapoaads^  *Orgaalc  coapouads, 
Molecular  associatioa,  Holecalar  atracture, 
Chealcal  beads.  Resoaaace  absorptiea,  Portar- 
batioB  theory,  Coaplex  coapouads,  Spectra, 
(lafrared),  Orgaaic  coapoaads.  Other. 

lavestigatioa  of  the  IR  spectra  of  aetal  chelate 
coapouads  was  baaed  oa  theoretical  aoraal  co- 
ordiaato  aaalyaoa  aad  coaplete  baud  assigaaOBts, 
eapecially  ia  the  lower  freqaeacy  regioa,  where 
the  aotal-ligaad  vibratieaa  occar.   Pertarbatioa 
calcalatioaa  aad  aoraal  coordiaato  aaalyaoa  were 
aade  of  Co.  Cr,  Fo,  Al,  Pd,  Ca.  Nl,  Sa ,  aad  Be 
aeetylacetoaato  aad  oxalate  coaplexea.   (Author) 


AO-401  294      Div.   25 
(TISTP/WH)  OTS  price  |6.60 

Araoar  Reaoarch  Fouadatioa,  Chicago,  111, 
NANOSECOND  PULSE  BREAKDOWN  STUDY. 


94 


Fiaal  rept..  15  ■ay-15  Nov  62, 

by  Lawreace  C.  Seheli.   Dec  62,  58p.  ii^^l*  ill"*' 

123  refa.  (Rept.  ae.  ARF-A217-7^ 

(Coatract  AF  30(602)2780) 

(RAOC  TOR  62-616)      Uaelaatlfiad  r«|i|4rt 

DESCRIPtORSt   •Electric  diaehargas.  *||l*e- 
troaagaetic  palaea,  "Plaaaa  phyaica.  (as 
loaisatiOB.  Gaa  diaehargaa,  liereaaT^i 

A  aaaaary  ef  alerowave  gaa  breakdowa  tlJ4ory  ia 
preaeated  witk  apecial  eaphaaia  oa  aaaoaocoad 
palae  broekdowa.   Tho  varioaa  approach«|<  pre- 
vioaaly  preaeated  ia  the  literatare  ar«|  coapar.od 
aad  ahowa  to  be  ideatical  aa  far  aa  prajqtieal  rt- 
salta.   It  ia  aaggeated  that  ia  geaeralj.  for 
preaaare-tiae  prodacta  greater  thaa  1  tierr-aaao- 
socoad,  aeaaareaeata  aade  aader  cw  coatfttloaa 
will  be  aatlafaetory.   (Aathor) 


AO-401  320     Div.   25 
(TISTP/JW)  OTS  price  |1.60 

Aereapaee  laferaatioa  Div..  Waahlagtoa,  0.  C. 
MAGNITO-OPTICS  OF  RARB-BARTH  IONS  IN  fWO- 
MA6NETIC  CRYSTALS, 

by  G.  S.  Krlachlk.  3  Apr  63.  Up.  lacll^  illas. 
(AID  rept.  T-63-46;  Traas.  frea  Fiiika  <verdogo 
tela,  5»2.  pp.  373-380.  1963) 

Daclasaiflad  rafj^rt 

DESCRIPTORS:   •Ferroaagaotlc  cryataldJ  lara 
earths,  loaiiatloa,  Garaet,  Lasers,  l|4a>. 
Magaeto-optic  effect. 

Aa  oxperiaeatal  aad  theoretical  iavostll^atloB  of 
ferrite  garaet  crystals  doped  with  rar<|<*earth 
leas  aad  subject  to  aa  exteraal  aagaetiJQ  field 
Is  preseated.   Accordlag  to  the  aathor,  the 
eaergy  level  stractate  ef  sach  a  systea.  baaed 
oa  the  exchaage  laterectioa  effect,  lei4<  it- 
self to  the  desiga  of  aa  iahereatly  coajirallable 
iofrared  laser.   (Aathor) 


AD-401  342     Olv.   25.  20 
(TISTP/JV)  OTS  price  |2.60 


laalica. 


Naval  Radialegical  Defaaae  Lab.,  Saa  Pri 

Calif. 

HTDRA  PROGRAM  DETERMINATION  OF  THE  TOTAL  THERMAL 

RADIANT  ENERGY  EMITTED  BY  AN  UNDERWATER  EXPLODING 

WIRE, 

by  J..  S.  Hoge.   10  JaB63.  30p.  lael.  llUaa. 

tablea,  5  refa.  (Rapt.  ae.  NRDL-TR-612) 

(DASA  13U) 

Oaclaaaified  rapUrt 


•Dale 


DESCRIPTORS!   •Theraal  radiatioa.  • 
exploaioaa.  Moaaareaeat,  Teaperatjire, 
igaltloa,  Rleetrodea,  Photoelectric  elTfe 
Oadorwatar,  Siaalatlea. 


rwater 

Spark 
et. 


The  total  theraal  radiatlea  frea  aa  aadpirwater 
spark  waa  deteralBod'  by  the  aeaaareaeat  of  the 
abaolate  rediatioa  at  two  waveleagtha  a|k  a  faac- 
tiea of  tiae.   Plaack'a  law  for  theraal>  radiatioa 
was  applied.   The  spark  waa  geaerated  hf   electri- 
cally explodlag  a  5-alI.  copper  wire  atk'etched 
betweea  two  aabaerged  electrodea.   The  apark  wag 
aaaaaed  to  be  cyliadrlcal  witk  ita  leagth  deter- 
■iaed  by  the  leagth  of  the  wire.   The  lUght  aeaa- 
ireaeats  were  aade  with  two  calibrated  |»hetoeIee- 
trlc  tabea.   Waveleagtha  of  407.  aad  6lOlBlIllal- 
ereaa  were  aeleeted  with  Farraa'd  laterftareaee 
filtera.   Valaea  for  the  retea  of  total  Iradlatioa 
■ad  valaea  for  the  apark  teaperatarea  aLd  radii 
were  tabalated  aad  graphed  aa  faaetioaa  of  tiae 
for  three  exploaioaa  aader  three  dlfferjriat  aeta 


PHYSICS  -  Division  25 

•f  eoadltloaa.   Total  theraal  radiatioa  waa  ob- 
taiaed by  graphically  lategratiag  the  rate  of 
theraal  radiatioa  over  the  tiae  of  the  proceaa. 
For  two  of  the  three  exploaioaa  approxlaately  30]t 
of  the  apark  eaergy  waa  eaitted  aa  theraal  radia- 
tioa.  It  waa  aot  poaalble  to  deteralae  thia 
fraetioa  for  the  third  explesioa.   Aaalyaia  of 
the  propagatioa  of  error  ahowa  that  the  error  la 
the  rosalta  for  total  theraal  radiatioa  ia  laaa 
thaa  7.5  tiaea  aay  error  la  the  aeaaareaeata  ef 
the  radiatioa  lacideat  oa  the  photoelectric 
tabea.   (Author) 


AD-401  355     Div.   25 
(TISTP/JW)  OTS  price  $1.10 

Space  Techaology  Laba.,  lac,  Redoado  Beach, 

Calif. 

HIGH  FREOUENCT  LASER  RESEARCH  PROGRAp. 

Hoathly  progreaa  rept.  ao.  3  for  Dec  62, 

by  R.  S.  Wltte  aad  R.  M.  Heraaa.   Dec  62.  4p> 

(Rapt.  BO.  8695-6003-SU-OOO) 

(Ceatraet  AF  04(695)196) 

Uaclaaalflod  report 

DESCRIPTORSi   •Laaera,  Glow  dlachargea,  Gaaea. 
ArgoB,  Ultraviolet  radiatioa.  High  frequeacy. 


AD-401  372     Div.   25 
(TISTP/WH)  OTS  price  #1.60 

NatioBBl  Electrotechaical  laat.  (Italy). 

NUMERICAL  ANALYSIS  OF  BARRIER  -  INJECTION 

ELECTRO  LUMINESCENCE.   PART  I. 

Fiaal  rept., 

by  G.  Boafigliolig,  P.  Brovetto,  aad  A.  Saarde. 

Nov  62,  12p.  iacl.  iUus. 

(Coatract  AF  61(052)328) 

(AFOSR  4581-22300)      Uaclassified  report 

DESCRIJPTORS:  •Elect  roluai  aescoace,  •Ziac 
coapoaads,  •Electroaa,  lateraetallic  coa- 
poaada,  Salfidea,  Electric  carroat,  Phoa- 
phoraa,  Pewdera,  Naaarlcal  aaalyaia,  lajectioi 

Nuaerical  aaalyaia  coacaraiag  Barrier-Iajactioa 
Electrolaaiaeaceace  ia  dlacaased.   The  carroat 
deaaity  through  aa  (pdalttedly  cubic  ahaped) 
graia  of  the  phoaphor  powder,  whoa  a  liaoar 
traaaieat  of  electrical  poteatial  ia  applied 
to  the  whole  cell  la  evaluated.   Alao  the  ahapc 
of  the  enauiag  light  pulae  ia  fouad.   (Author) 


AO-401  374     Dir.   25,  15 
(TISTP/GRW)  OTS  price  $3.60 

Maples  U.  (Itely) 

RENORMALIZATION  GROUP  AND  COMPLETENESS  OF  FIELD 

THEORIES.  NUCLEON-PION  COUPLINGS. 

by  E.  R.  Caiaaiello  aad  M.  Marinaro.   Aag  62, 

28p.  8  refa. 

(CoBtracta  DA  91-591-EnC-162  aad  AF  61(052)434) 

(AFOSR  4579)  Oaclaaaified  report 

DESCRIPTORS:   •Qaaataa  aechaaiaaa,  •Field 
theory,  Nuclaoaa,  Pleas,  Graea's  faaetlaa, 
Qaaataa  atatlstiea,  latogral  aqaatioaa. 

The  problea  ef  the  aatheaatleal  coaaiateaey  of 
a  field  theory  defiaad  by  a  glvea  local  Haail- 
toaiaa  ia  atadied  la  teraa  of  the  propagator 
(Grooa'a  faactiea)  foraallaa.   (Aathor) 


H 


Divifilcm  25  -  PHYSICS  "^ 

AO-iOl  376     Oi».   25 
(TISTB/ODW)  OTS  price  $1.10 

l»r«»l  Imti.    of  Tech.,  Haifa. 

INDUCED  ■AfeMETIC  ANISOTBOPY  IN  THIN  FILMS 

INfESTIGATED  AT  VERY  LO*  TEIIPERATURES. 

by  A.  A.  Hirsck  •■«!  N.  Friedaaa.   1962.  So 

iael.  111««.  6  raft.  '^' 

(Ceatraet  AF  61(052)^81) 

(AFOSi  4591)  n.clai.lfi.d  rapori 

DESCIIPTOaSt   •■•tal  fil.»,  Cryofltaies 
■•flaatie  fialds.  ■agattost rict ioa,  Filas 
Farroaagaatie  aatariali,  Hy.iarefis.  Iroa. 
Nlekal.  Aaiaotroay. 
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AD-401  380     Dl».   25 
(TISTP/TL)  OTS  price  |1.60 

Frlek  Ckealeal  Lab..  Priacetoa  0   N   J 
INFRARED  SPECTRA  OF  HF-DF  MIXED  CRYSTALS  AND 
THE  STRUCTURE  OF  HYDROGEN  FLUORIDE 

16p.  illBS.   (Tacbalcal  rapt,  ao.  U) 
(Caatraet  Naar-185827.  ProJ.  NR-OU-203) 

Oaclassiflad  report 

DESCRIPTORS:   Mafrared  speciroscopy .  •Hydro- 
gea  eoapaaads,  •Flaorides.  •Deuterated  eoa- 
poaads.  •Crystals.  Heavy  water.  X-ray  diffrac- 
tlaa  aaalysls.  Crystal  lattices.  Higk  fre- 
qntaey.  Lew  frequeacy.  Raaaa  spectroscopy. 
Liae  spectraa.  '^^ ' 

Tke  iafrared  spectra  af  HF-DF  aixed  crystals  ka*e 

Jr??krs;**^'*""«'*"'  '*•  eoapositi.i:  rai;.:"* 

O.llke  HF.  tke  spectraa  of  pare  OF  skews  oaly 
the  t*e  peaks  ia  tke  stretckiag  region  wkiek  are 

?.!:ri"i"*'  •'  *"•  "*•-"«  '"•*-  •trllcture 

ilrxt  V     ZiV    •»■"*»••  '"  HF  aad  spect roscopi- 
eklly  far  HCl  aad  HBr.   Tke  spectraa  of  pare  HF 

!!!r'/*V*'*"^*"*  '••'»'••  prerioasly  re- 

!?!!   :..  ^''^  **•  ■^"*'  «'y»t«l  ipecira  it  is 

!i!  kiii"/*"*  *•  •■*'  "•  "*■«••'  •*»•  — 

w\,   J   •'  ""Mly  1-teraeti.g  pair  ia  altker 
Mr  ?f  ^^    '•••»»•<«  P««k  dae  to  triplets  of 
HF   ia  DF)  aad  of  OF  (1.  BF)  has  bee.  observed 
It  is  eeacl.ded  tkat  tke  extra  peaks  1.  pure  HF 
prebibly  arise  froa  lattice  eoabi.atio^sri- 
Iri  nil   '  '/J  ''•  "J"  '••»•'••  or  tki  sj.ctra 
JtkH  !!?«/!'  ^'  ''•  «*«-"•«"•*•  .tractara 
il,.?      '•*  *••■  '•••*«»»•  to  faterpret  tke 
lettiee  spectraa  ia  detail.   (Aatker) 


AD-i01  4U     Div.   25.  A 
(TISTM/JEA)  OTS  price  19.10 

Space  Technology  Labs,.  lac.  Redondo  Beack. 

(/  S  1  1  I  • 

LIQUID  LASER  RESEARCH. 

Fiaal  rapt.,  7  Mar  62-7  M«r  63. 

by  M.  W.  Viadsor.  J.  R.  Novak  and  others, 

20  Mar  63.  95p.  iacl,  lllus.  tables.  33  refs 

(Rept.  ao.  8657-b007-RU00C) 

(Ceatraet  AF  04(695)97) 

Uaelasslfiad  report 

DESCRIPTORS:   'Lasers.  •Organic  coapounds. 
SpectruB  aaalysers.  Cavity  resonators, 
lateaslty,  Terbiua  coapounds.  Rare  earth  coa- 
pounds. Excitation.  Low  teaperature  research 
Life  expectancy.  Glass.  Eaissivity.  Plastics' 
Europiua  coapounds.  Saaarlua  coapounds. 
Metalorgaaic  coapouads.  Liquefied  gases. 
Organic  coapounds,  other. 

The  fundaaeatals  of  laser  theory  are  reviewed  and 
criteria  are  developed  for  laser  action  in  the 

iiH^M.'i?'!'  ,!!?'!  *•  ■••••••'  "•  "-PO-ds  which 

exhlb    high-efficiency,  narrow-line  fluorescence 
of  ail  isecend  duration.   Fluorescence  of  suck 
long   ifetiae  is  usually  coapletely  quenched  in 
•olutioa  by  collisioaal  deactivation  of  the 
!!f,.^!**  "olecule.   Exceptioas  occur  where  the 
«i,  Ir'.   r*^  ^'   "H-'hi'lded  froa  the  environ- 
aent  as  in  large  orgaaic  aolecules.   The  proper- 
ties of  several  classes  of  suck  aolecule  are 
reviewed  aad  tkreskolds  far  laser  action  are 
calculated.   Rare-earth  ckelates  appear  to  have 
tke  lowest  tkreskolds  and  have  been  chosen  for 
experiaental  studies.   (Author) 


AO-401  478      Div.   25 
(TISTP/MFA)  OTS  price  $3.60 

RAND  Corp.,  Santa  Monica,  Calif 

THE  INTERACTION  OF  LASER  LIGHT  MITH  METALS  (ilFC 

TRON-OPTICAL  PHONON  INTERACTION  IN  METALS) 

by  H.  T.  Yura.  Mar  63.  30p.  iacl.  illus.  7'refs 

(Heao.  ao.  RM-356O-PR) 

(Coatract  AF  49(638)700,  ProJ.  RAND) 

Uaclassified  report 

DESCRIPTORS.   -Lasers.  .Metals.  Traa.itioa 
t  «*"pb*.     "i!"  ""'•  *=•"••••  «*l«x«tio« 
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(Autker) 


with  a  aetal  is 
ed  ia  wkick  tke 
n  de-excitat  ioa 

eaissiea  of 
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AD-401  498     Div.   25 
(TISTP/FEM)  OTS  price  |4.60 

Aaericaa  Cyaaaaid  Co.,  Staaford,  Conn. 
BIBLIOGRAPHY  OF  VACUUM  ULTRAVIOLET  SPECTROSCOPY 
Rept.  on  Non-Metallic  and  Coaposite  Materials 
July  60-Oct  62,  ' 

by  Robert  C.  Hirt  aad  Rickard  G.  Sckaitt.  Feb  63 
44p.  ' 

(Contract  AF  33(616)7958,  ProJ,  7340) 
(ASD  TDR  62-915)     Uaclassified  report 


DESCRIPTORS:  "Bibl lograpkies .  'Ultra 
spectroscopy,  Vacaaa  apparatus,  Elect 
■aves. 

Tkis  bibliography  of  publications  in  t 
vacuaa  altraviolet  spectroscopy  is  arra 
pkabetically  by  senior  autkor,  witk  a 
code  (called  CODEN)  for  the  Journal  re 
The  foraat  and  presentatioa  are  saited 
punching  onto  IBM  puncked  cards  for  aa . 
sortiag.   A  sabject  iadex  is  provided  t 
acre  tkaa  1 300  refereaces.   (Autkor) 
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AD-401    594  Div.      25 

(TTSTP/MH)   OTS    price  $1.60 

Foreign   Teck.    Div.,    Air   Force   Systeas  Ci>kiaa8d, 
Mrigkt-Patterson    Air   Force   Base,    Okio 
CONTRIBUTION    TO    THE   PROBLEM    OF   THE    EFFEttT 
ATMOSPHERE  ON    THE   RADIATION   OF    AN    ARC    DtBCH 
(2ND    INSTALLMENT), 

by  C.  P.  Seaeaeva  aad  M,  V.  Petrova.  1 
15p.  incl.  illaa.  tables,  12  refs.  (Tra 
FTD-TT-63-19  froa  Russian  Periodical,  I 
Vyssblkh  Uckebnykk  Zavedeniy,  Fisika.  N 
pp.    111-117.    1962) 

Uaclassified   repft't 


OF   THE 
ARGE 


Mar   63^, 

.      BO. 

tjrest  iya 
1. 


DESCRIPTORS:      'Electric    arcs,    'Electr 
Copper,    Iron.    Air,    Argon,    Nitrogen,    S^ 
(Visible   and  altraviolet). 


AD-401    655  Div.      25 

(TISTP/FR)    OTS    price    |2.25 

Electronic  Systeas   Lab.,    Mass.    last,    of  teck., 

Caabr idge, 

THEOHETICAL    INVESTIGATION    OF    A   MAGNETO-dPTICAL 

GYROSCOPE. 

Final  rept.,  Nov  60-Apr  62. 

Feb  63,  78p,  incl.  illus.  25  refs.  (Rep 

ISL-R-125.    vol.    2) 

(Contract    AF   33(616)7668,    Proj.    no.    U3 

(ASO-TDR  62-492,  vol.  2) 

Uaclassified  repi 

DESCRIPTORS:   •Gyroscopes.  Nuclear  aa 
resonance.  Colloids.  Molecules,  Fluidi 


A  theoretical  investigation  of  the  feasiblility  of 
using  aagaeto-opt  ical  and  certain  other  ;)lhysical 
phenoaena  for  gyroscopic  aeasureaent  purpioses  is 
suaaarised.   The  phenoaena  investigated  iin  this 
report  are  nuclear  angular  aoaentua  effects.  Co- 
riolis  force  effects  on  various  particlesl  and 
bulk  fluid  effects.   The  conclusions  reatihed  are 
as  follows.   The  aagneto-opt  ical  gyroscobie,  based 
on  the  Barnett  and  Faraday  effects,  is  pMtential- 
ly  capable  of  a  resolution  on  the  order  j|f  0.1 
radian/sec  providing  stray  aagaetic  fielll  ef- 
fects are  shielded  to  aaintain  field  fluctuations 
down  to  the  order  of  10  to  the  9th  gaussi,  Meth- 
ods based'  on  nuclekr  angular  aoaentua  aa  r;  be  able 
to  achieve  one  to  three  orders  of  aagnitijde  aore 
resolution  with  less  sensitivity  to  strar  fields 
than  the  aagneto-optical  approach.   Maser  tech- 
niques would  be  needed  to  reach  the  lowe-l  liait 
on  resolution.   Coriolis  force  effects  ii'  special- 
ly constructed  dielectrics  appear  to  be  :t>o  saal  1 
in  coaparison  trith  other  forces  to  be  urilTul'. 
This  conclusion  applies  to  both  aicrosco^iic  and 
colloidal  particle  sizes.   Tke  investigation 
Closed  witk  a  study  of  bulk  fluid  effecti.   It  i» 
shown  that  an  ordinary  liquid  like  aercury  is 
sufficiently  decoupled  froa  its  container  so  that 
it  aay  be  useful  as  a  stable  platfora  reference. 
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However,  the  problea  of  aeasuring  the  dii 
■ent  of  the  inner  fluid  aass  with  respeci 
container  has  not  been  solved.   (Author) 
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AO-401  659     Div.   25.  8 
(TISTE/CAM)  OTS  price  $5.60 

Marquardt  Corp.,  Vaa  Nuys,  Calif. 

INVESTIGATION  OF  THE  CURRENT  DENSITY  LIMITATIONS 

IN  A  THERMIONIC  CONVERTER. 

Aanual  suaaary  rept..  1  Mar  62-28  Feb  63. 

by  Coleaan  Kaplan.   Mar  63.  Up.  incl.  illus. 

24  refs.  (Rept.  ao.  25081) 

(Coatract  Near  373800;  Proj.  NH  099-366) 

Unclassified  report 

DESCRIPTORS:   'Theraionic  converters.  "Triodes 
•Diodes  (Electron  tubes).  Electron  beaas. 
Electric  potential.  Teaperature,  Electric  dis- 
charge. Pressure,  Field  eaission.  Ions.  Space 
charges, -Plasaa  physics.  Hork  functions. 
Oscillation.  Tkeraionic  eaission.  Test  equip- 
aent.  Test  Methods.  Electric  currents,  Cesiua. 

Oscillations  in  grid  voltage,  output  voltage  and 
output  current  were  observed  over  a  wide  range  of 
operating  conditions  with  a  cesiua-vapor  triode. 
At  higher  cesiua  pressures,  the  oscillation 
period  is  an  increasing  function  of  the  cesiua 
pressure,  which  iaplies  that  the  oscillations 
are  controlled  by  scattering  of  positive  ions  in 
the  interelectrode  region.   An  approxiaate  cal- 
culation of  the  ion  accelerating  voltage  re- 
quired to  transfer  ions  froa  the  niddle  of  the 
eaitter-col lector  space  to  the  collector  in- 
dicates a  voltage  of  between  0.5  and  1.0  volt. 
Pissed-discharge  experiaents  were  to  investi- 
gate current-density  Halting  factors  in 
a  cesiua  diode  operating  in  the  interaediate 
teaperature  range.   The  experimental  technique 
consisted  of  applying  a  pulsed  discharge  to  the 
test  cell  and  observing  the  effect  upon  output 
current  after  the  pulse.   When  the  diode  oper- 
ation was  space-charge  United,  a  large  increase 
in  current  was  observed  after  the  pulse.   Kea- 
sonable  agreeaent  was  obtained  between  the  cur- 
rent density  aeasured  after  a  pulsed  discharge 
and  the  saturated  electron  current  density 
obtained  froa  the  literature.   Measureaents  of 
the  tiae  required  to  establish  equilibriun  after 
the  pulsed  discharged  provided  inforaation  on 
the  physics  of  cesiua  diode  theraionic  con- 
verters.  Calculations  were  perforned.   (Author) 


AO-401  664     Div.   25 
(TISTP/JM)  OTS  price  13.60 

Frick  Cheaic.al  Lab.,  Princeton  U.  ,  N.  J. 

THE  STRUCTURE  OF  SHOCK  FRONTS  IN  ARGON  AND 

NITROGEN, 

by  M.  Linzer  and  D.  F.  Hornig.   1  Apr  63,  23p. 

incl.  illus.  tables,  19  refs.  (Technical  rept. 

no.    6 ; 

(Contract    Nonr-185824.    Proj.    NR-061-041) 

Unclassified  report 

DESCRIPTORS:   'Shock  waves.  Nitrogen,  Argon, 
Gases.  Optical  properties.  Reflection, 
Analysis. 

The  optical  reflectivity  aethod  was  used  to  in- 
vestigate the  structure  of  shock  fronts  in 
argon  froa  Mach  1.70  to  Hack  4.85  and  in  nitro- 
gen froa  Mach  2.01  to  Mach  3.72.   Experimental 
data  were  obtained  at  two  wavelengths  and  over 
a  wide  range  of  initial  pressures.   The  reflec- 
tivities, corrected  empirically  for  shock  curva- 
ture, were  fitted  to  a  bimodal  profile  to  yield 
a  aaxiaua-slope  density  thickness.   There  is  ex- 
cellent agreeaent,  especially  at  the  higher  shock 
strengths,  with  recent  bimodal  calculations 
carried  out  by  Muckenfuss,  using  realistic  in- 
teraolecular  potentials.   In  nitrogen,  the 
shocks  are  thinner  than  in  argon  and  appear  to 
attain  a  ainiaua  value  of  2.5  initial  aean  free 
paths  at  about  Mack  3.7.   Rotational  relaxation 


Division  25  -  PHYSICS 

appears  to  ba  at  rapid  ia  tke  ttroag  iliock*  •• 
pravla«a>l]r  obitrvad  ia  Meak  iboeki;  it  appear* 
to  bo  coapiotod  Hithia  tbo  sbeck  froat.   Ttao 
oxporiaoatal  doailty  tblckaostoi  aro  approx- 
iaatalir  50>  greater  tkaa  tboae  ealcalatod  froa 
tke  Narler-Stokof  eqaatioai.  asiag  oxperiacatal 
•bear  Tiicetity  alcroa  aad  a  balk  viicotity  of 
2  BieroB(/3.   Tke  a«reeaeat  vitk  tkoie  Navier> 
Stokea  tolatioat  ia  abeat  aa  good  at  tbose  ia 
argoa.   (Aatkor) 

AO-401  669     Di».   25 
(TISTf/OT)  OTS  price  #2.60 

Ballittic  leaearck  Lab*..  Aberdoea  Pre«iaa 
Creaad.  Id. 

A   STUDY  OF  THE  VIBIATIONS  OF  SHALLOM  SPHERICAL 

SKILLS. 

by  ■.  H.  Hoppaaaa.  II  aad  Clifford  N.  Baroaet. 

Jaa  63.  37p.  iacl.  ilia*,  tablos,  9  rof*. 

(iept.  ao.  1188) 

Uaelasaifiad  report 

OESCIIPTOBS:   •Straetural  iboUi.  •Vibratioa 
•fitrease*.  Digital  coapateri,  Spbore*. 
ilatbeaatleal  aaalyai*. 

A  coapariaoa  is  pre*eated  of  tke  tkeore>icaIly 
aad  experlaeatally  detoralaed  frequencies  and 
aero  diiplaceaeat  liaes  for  tke  noraal  aode 
vibratioa*  of  *kaUo«  tpkerical  tkells.   Herultt 
are  givea  for  tke  claapod  edge  aad  tke  aoaeatlcss 
edge  boaadary  coadltioas.   Calcalatioas  of  fre- 
qaeaciet  and  loci  of  xero  displaceaeat  coapoaents 
for  varioas  skell  sixes  were  aade  oa  aa  IBM  650 
coapater  for  tke  rotatioaally  syaaetric  »ibra- 
tioaa  oaly.  as  tke  tkeory  is  aot  available  fpr 
tbe  ease  of  asyaaetric  vibratioas.   Bxperiaoata 
•ere  perforaed  to  deteraiae  tbe  vibration 
ckaracteristies  botk  for  tke  syaaetric  aad  tke 
asyaaetric  vibratioas.   Several  aodel  sbells 
eeastracted  of  steel  «ere  used  for  tke  parpose 
Besalts  of  tke  iavestlgatioa  defiaitely  deaoa- 
atrate  tke  valae  of  tke  tkeory  for  tbe  deter- 
aiaatiea  of  tke  dyaaaic  response  of  tkalloM 
abolla.   (Aatkor) 

AD-^01    679  Div.      25,    9 


AD-^01    679  Div.      25,    9 

(TlSTP/tH)    OTS   price   $5.60 


last,  of 


Besearek  Lab.  of  Eleetroaics,  Bass. 

Teek.,   Caabridge. 

AXIAL   riILD   EFFECTS    IN   A   BACNETICALLY    DRIVEN 

SHOCK  TDBB. 

Oectoral    tkesis. 

by    Milliaa   H.    Reiser.    29   Mar   63.    5lp.    iacl. 

iUas.    15   refs.    (Techaical    rapt.    ao.    ^08) 

(Ceatract   OA   36-039-sc-78l08.    Grant    nos .    DA-SIG- 

36-039-61-GU  and  Great  G-2'^073) 

Uaclassified  report 

DESCHIPTORSj   •Sbock  «aves,  •Magaetic  fields. 

•Sbeck  tabes,  C««  flea.  Magaetokydrodynaaic*.' 


Tbe  effects  of  a  anifora  aaga 

tke  skock  froat  upoa  sbock  st 
wave  properties  are  tbeoretic 
aeatally  iavestigated  for  lar 
fields.  Oae-diaeasioaal  tkeo 
Siaplifyiag  assaaptioas  are  e 
tbe  iaportaat  effects,  aad  a 
visaalisiag  tke  possible  skoc 
Okservatioas  of  aell-foraed  s 
elose  agreeaeat  vitk  skock-tr 
•vea  akea  tke  axial  aagaetic 
•■itck-oa  valae,  altboagk  tke 
properties  exkibit  large  depa 
tkeory.  Soae  estiaates  of  fl 
eaased  by  radias  effects  aad 
boaadary  la/et.  bave  beea  aade 
coatribate  to  aa  aaderstaadia 
aeatal  resalts.   (Aatkor) 
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AD-401  688     Div.   25 
(TISTP/JB)  OTS  price  $3.60 

Marry  Diaaoad  Labs.,  Waskington.  D.  C. 

RESONANT  FREQUENCIES  OF  CYLINDERS  OF  ANY 

DIMENSIONS. 

by  George  K.  Lacey,  Jr.   30  Jaa  63.  37p.  iacl. 

Ilia*,  tables,  11  refs.   (Rept.  ae.  TR-1108) 

(froj.  DA-5M06-01-0U) 

Oaclassified  report 

DESCRIPTORS:   •Retoaaace,  Piesoolectric  ef- 
fect, Traaiforaert,  Cyliadrical  bodies,  Fre- 
qaeacy.  Eqaatieas,  Vibratioa. 

Resoaaat  freqaeacy  eqaatioas  for  rigkt  circalar 
cyliaders  of  aay  diaeasioas  Here  derived  to  aid 
ia  tke  detiga  of  aicroaiai ature  ceraaic  piezo- 
electric filters  aad  traaiforaers.   Tke  classi- 
cal Rayleigk  aetkod  eat  aodified  to  iaclade  a 
pkaatoB  Hork  tera  tkat  accouated  for  eaergies 
lost  to  vibratioas  ia  tke  coapled  aode.   Eqaa- 
tioas Here  developed  for  tke  radial  aode  aad  tke 
loagitadiaal  aode.   Tke  eqaatioas  derived  Here 
verified  experlaeatally  over  a  fall  raage  of 
diaeasioB  ratios  for  BaTi03  cyliaders  aad  for  a 
saall  groaa  of  steel  cyliaders.   (Aatkor) 


A0-i01  695     Div.   25 
(TISTP/NH)  OTS  price  $1.60 

Harry  Diaaoad  Labs..  Matkiagtoa,  D.  C. 

ENERGY  LOSS  OF  A  RELATIVISTIC  ELECTRON  IN  A 

LORENTZIAN  MODEL  PLASMA. 

by  Clyde  A.  Morrisoa.   25  Mar  63.  17p.  4  refs. 

(Rept.  ao.  TR-1109) 

(ProJ.  •DA-597-01-006) 

Oaclassified  report 

DESCRIPTORS:   •Electrons.  •Plasaa  pkysics 
•Quaataa  aeckaalcs.  Eaergy.  Relativity  tkeory. 
Plasaa  escil  latleas. 

Tke  eaergy  lass  of  a  relativistic  electroa  ia  a 
Lorents  type  plasaa  is  ealcalatod  by  tke  aetkod 
of  Laadaa.   No  relativistic  correctioa  Has  fouad 
for  a  coUisioaless  plasaa;  konev^r.  corrections 
eccar  for  a  plasaa  nitk  collision  losses. 
(Aatkor) 


AD-401  702     Div.   25.  15 
(TISTP/MH)  OTS  price  12.60 

Tracor  Inc..  Aastin,  Tex. 

AN  ANALYTIC  SOLUTION  TO  THE  SOUND  PRESSURE  FIELD 
RESULTING  FROM  A  PLANE  HAVE  INCIDENT  ON  A  CYLIN- 
DER AND  CONCENTRIC  CYLINDRICAL  SECTION. 
Tecknical  aeao. . 

by  J.  D.  Morell.  M.  C.  Meyer,  and  A.  F. 
Hittenborn.   U  Mar  63.  21p.  incl.  illas.  7 
(Rept.  no.  TRACOR  6>112-U) 
(Contract  NObsr-85185) 

Uaclassified  report 


refs, 


DESCRIPTORS:   •Sound.  •Cylindrical  bodies. 
•Wave  transaission.  Sonar  equipaent,  Inte- 
gral equations,  Partial  differential  equa- 
tions, Bessel  fuactions,  Fourier  aaalysis 
Series,  Reflection,  Analysis.  ' 


Tkis  aeaora 
tke  sol ut  io 
sisting  of 
inf inite-le 
section  of 
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shell  skiel 
cident  plan 
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ethod  for  coaputing 
value  problea  con- 
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The  proJ>lea  is 
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linder  froa  the  in- 
ency  of  the  incident 
f  the  cylinder  and 
f  the  cylinder  aad 
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n  Arbor 
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5  refs. 


shell  aad  tbe  aagalar  extent  of  tae  sbel 
paraaeters  of  tke  solatioa.   Tkis  boaada 
problea  nes  considered  because  it  repre 
tractable  foraulatioa  for  iavestigatiag 
soaad  field  ia  tke  vicinity  of  e  sonar  t 
dacer,  produced  by  a  sourc«,  such  as  tbe 
scroHs,  after  this  sound  field  kas  beea 
by  a  baffle  iaterposed  betneea  the  sour 
the  traasdaeer.   The  cyliadrical  shell 
seats  the  baffle.   (Aatkor) 


AO-401  715     Div.   25,  8 
(TISTP/MH)  OTS  price  1^.60 


Electroa  Pkysics  Lab.,  U.  of  Michigan,  Ah 
NOISE  PROPAGATION  IN  A  NONUNIFORM  ELECTRpN 
by  Guaaar  Hok.  Mar  63,  41p.  iacl.  illus 
Teckaical  rept.  ao.  58;  05000  >T) 
Coatract  AF  33(657)8050,  ProJ.  4856) 

Uaclaaslfied  repekjt 

DESCRIPTORS:   •Plasaa  oseil latioas,  •nJiso 
(Radio).  •Electroa  beaaa.  •Mechanical  ilavos. 
Statistical  aechaaics.  Electron  densitr*. 
Transport  properties.  Partial  di f f erenlii al 
equations.  Integral  eqaatioas.  Propagation, 
Electrons. 


As  a  first  step  in  the  developaent  01  a  fore 
geaeral  theory  of  propagation  and  transport  of 
Boise  by  coapress ional  waves  in  a  nonunifbra 
electron  gas,  the  aediua-like  propagatio^  in  an 
electron  gas  in  equilibriua  nith  one  or 
plane  eaitters  is  treated.   In  analogy  hi 
tcoustic  propagation  in  a  neutral  gas.  al 
coapressibas  are  tentatively  postulated;! 
solutions  are  then  accepted  as  physicalli 
eaat  oaly  if  they  satisfy  the  conditions] 
segligible  Landau  daaping.   It  is  found 
plasaa  resoaance  frequency  or  low-f requescy 
cutoff  frequeacy  required  to  aeet  these  (badi- 
tions  occurs  between  infinite  plaae  eaitters  only 
if  one  of  the  eaitters  is  operating  strongly 
teaperature-liaited.   This  • • uasat urated 1 »tate< • 
of  the  gas  is  precisely  specified  by  theiValue 
of  an  integration  constant  in  the  expresiton  for 
the  d-e  electric  field  in  the  gas.   The 
retoaaace  frequency  is  found  to  be  constiat 
where  in  the  gas.  despite  the  fact  that  lie 
electroa  density  varies  widely  between  tie 
eaitters.   Ia  no  other  states,  • • saturatt f • •  or 
• 'supersatarated' • ,  does  sach  a  plasaa  f 1 ^qaeacy 
and  the  consequent  approxiaately  adiabati< 
propagatioa  exist.   Ia  other  words,  thesi (states 
ihow  practically  ao  real  aediua-like  behivior. 
(Author) 
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AO-401  719     Div.   25 
(TISTM/BRH)  OTS  price  $2.60 

Aerospace  Corp.,  Los  Aageles,  Calif. 

PHOTOELASTIC  ANALYSES  OF  THERMAL  STRESSES 

NOTCHED  SHELLS  AND  BEAMS, 

by  C.  H.  Tsao,  A.  Chiag.  aad  S.  Okabo.  2( 

Zip.  iacl.  illas.  i^.refs.  (Rept.  ao.  TDR- 

169(3230-11)TN-11) 

(Contract  AF  0il(695)169) 

(SSD  TDR  63-36)        Uaclassified  repei| 

DESCRIPTORS:  •Structural  shells,  Strac 
Matheaatical  aaalysis,  Photoelasticity . 
cones.  Cylindrical  bodies,  Beaas  (Strac 
Metarplates,  Theraal  stresses. 


Progress  ia  tbe  prograa  to  deteraiae  the 
sotch  geoaetry  to  aiaiaise  the  theraal  st 
in  a  notched  aose  coae  or  leading  edge  is 
cussed.   Theoretical  aaalyses.  which  have 
aade  oa  the  theraal  stresses  in  shells  ua^e 
■onlinear  teaperature  gradients,  shew  the 
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PHYSICS  -  Division  25 

behave  like  beaas.   Photoelasticity  was  selected 
OS  the  aost  accarate  and  suitable  aethod  for 
investigating  notch  geoaetries.   The  creep 
properties  of  Hoaalite  100.  which  is  ased  for 
the  photoelastlc  aodels,  were  studied,  aad  the 
resalts  show  that  the  auto-calibration  aethod. 
applicable  oaly  when  the  aaoaat  of  creep  is 
proportioned  to  stress,  is  true  for  Hoaalite 
100.   The  results  of  an  investigation  of  a 
aaaber  of  notched  beaas  by  photoelastlc  aethod* 
•re  presented.   (Author) 


AO-401  729     Div.   25 
(TISTP/JM)  OTS  price  $16.00 

Foreign  Tech  Die.,  Air  Force  Systeas  Coaaaad, 
Wright-Pattersoa  Air  Force  Base.  Ohio. 
TRANSACTIONS  OF  THE  PHYSICS  INSTITUTE, 
ed.  by  D.  V.  Skobel'tsya.   21  Mar  63,  2Up.    Incl. 
illas,  58  refs.  (Trans,  ao.  FTD-TT-62-958  froa 
Trady  Fisickeskogo  lastituta,  vol.  10, 
Isdatel'styo  Akadeaii  Naak  SSSR,  1958) 

Uaclassified  report 

DESCRIPTORS:  •Physics,  Sapersonic  flow, 
Motioa,  Particles,  Oscillatioa,  Magaetic 
fields,  Scleatific  research. 


AD-iOl  7i2     Div.   25 
(TISTP/FR)  OTS  price  $1.60 

Foreiga  Teck.  Div.,  Air  Force  Systeas  Coaaaad, 
Wrigkt-PattersoB  Air  Force  Base,  Ohio. 
THE  MAGNETIC  FIELD,-  EXCITED  BY  THE  PRIMARY  MIND- 
ING, IN  THE  AIR  CAP  OF  AN  INDUCTION  MACHINE  MITH 
A  CURVED  STATOR, 

by  A.  A.  Lebedev.   18  Mar  63,  15p.  incl.  Illas. 
2  refs.  (Traas.  ao.  FTD-TT-63-157  froa  Rassiaa 
Periodical,  Electroaekkanika.  No.  5,  1959, 
pp.  U-23.) 

Unclassified  report 

DESCRIPTORS:   •Magnetic  fields,  ladactiea 
Botort,  Coils. 

Aa  evalaatioa  it   glvea  of  aagaetic  fields  excited 
ia  tke  air  gap  by  a  stator  kavlag  tke  aew  type 
of  wiadiag.   Tke  problea  is  solved  oa  tke  basis 
of  the  followiag  assuaptioBs:   (1)  the  steel  of 
the  ttator  aad  rotor  is  aot  saturated  aad  has  a 
relative  peraeability  au  -  coast;  (2)  the  re- 
lactaace  of  tke  steel  of  tke  stator  aad  rotor  in 
a  radial  directioa  is  allowed  for  by  a  corres- 
ponding increase  of  tke  air  gap.   (Author) 


A0-4O1  758     Div.   25 
(TISTP/MH)  OTS  price  $3.00 


Sandia  Corp.,  Albuquerque,  N.  Mex. 

SUMMARY  OF  SHERMOOD  ACTIVITIES.  SUPPLEMENTARY 

REPORT.  , 

15  Feb  63,  37p.  incl.  illus.  tables  (Rept.  ao. 

NP-12651.  Suppl.  to  Rept.  no.  NP-12171, 

AO-291  159) 

Uaclassified  report  ' 

DESCRIPTORS:   •Plasaa  pkysics,  •Magaetic 
pinch,  •Particle  accelerators,  •Deuterons, 
Electroa  guns,  Theraonuclear  reactions,  Ions 


AO-A01  765     Div.   25 
(TISTP/MH)  OTS  price  $3.60 

AVCO  Everett  Research  Lab.,  Everett,  Mass. 
ELECTRONIC  TRANSITION  MOMENTS  FOR  AIR  MOLECULES, 
by  J.  C.  Keck,  R.  A.  Allen  and  R.  L.  Taylor. 
Mar  63,  31p.  incl.  illus.  46  refs.  (Research 
rapt.  no.  U9) 

Unclassified  report 


Division  25  -  PHYSICS    " 

OlSCKIPTOBSt   •SlectroB  traaiitieat,  "Air. 
•Baad  tpectrua,  •lafrartd  radiatiaa.  Absorption 
■peetraa.  Nitregea,  Oxygca.  Higk-taaparature 
raaaarck,  Quaataa  ■eehaaics.  Diatoaic  aola- 
calet,  ■•laealar  spactroicopjr . 

eiaetroaic  traasitloa  aoa«ats  for  aolaealar  baadt 
Mblch  radiata  stroagly  ia  air  ia  tha  taaperatare 
raaga  ilOOO  to  9000  K  mare   dataraiaed  froa  avail- 
abla  axpariaaatal  data  ia  coajaactioa  «itb 
raeaatly  coapatad  Fraak-Coadoa  factors.   Aa 
aaaljrsii  was  also  aade  of  the  radiatioa  ia  the 
iafrarad  leadiag  to  effective  Z  sqaared  values 
for  tha  fraa-free  Kraaers*  radiatioa  pradaced 
bjr  alactroas  scattered  froa  aoutrals.   (Aathor) 

AO-iOl  805     Dlv.   25,  33 
(TISTP/OT)  OTS  price  |i.60 

Aray  Taak-Aateaat i va  Caaaaad,  Detroit,  Mich. 

A  PIELmiNASY  WALTSrS  OF  THE  FOiCE  %rSTM  ACTING 

ON  A  lie  10  WHEEL.  r 

by  Ervia  Hegedat.  Apr  62,  A5p.  latl.  illat.  table, 

26   raft.    (lept.    aa.    LL-7i) 

(DA  FraJ.    aa.    570-05-001) 

Daclaasifiatf  report 

DESCIIPTOtsi      •Vekiele  wkeels,    •Soils,    •Lead 
diatrtbatioSi,    •Saad,    Friction. 

Neraal    preasara  distribatioa   aeasareaeats   aader 
rigid  aheels   eperatiag    ia   taad   aad   loaa   are   re- 
verted  ia    tbit   paper.      Tke  effect    of   frictl'oaal 
(taageatial)    forces    are   alsa   considered   by   aeaas 
af   tke  Frietiaa  Circle  letkod.      Experiaeatal    re- 
aalta   Jaattfy    tke   practicability   of   tha   theoreti- 
cal   assaaptloB  aade.      The   aacessary   direction   of 
farther   rasaarch    it   aatliaatf.    (Aathor) 


AD-iOl    812  Di».      25 

(TISTP/OT)   OTS   price  |2.60 

Vyeaiag  0..    Laraato. 

OPTnirZING  THE  DYNAMIC  SHAPE  OF  A  VIBtATING  BEAM, 
by  lichard  H.  Jessea.  Jan  63.  22p,  i ne 1 .  illas.' 
tablea,    7  rofs. 

Daclassified  report 

DRSCIIPTORSt      •Caatllever    beaaa,    •Vibratiaa. 
Oaflactioa,    Eaargy.    Fraqaeacy,    Mechaaies. 

Twa   approxiaata   fraqaeacy-deteraiaing  aetheds 
are   developed  ahich    apply   ta   the   folloaing   prob- 
leaat      (a}    deteraiaiag    tha  optiaaa   dyaaaic    shape 
af   a  eaatilever   beaa  with    a  aass    load   at    the 
free   ead,    aad   (b)    deteraiaiag   the  aacessary    ap- 
proach   ta   accarately   optiaize   the   dynaaic    shape 
of   a   siaply   sapparted   beaa  with    a  ceater   aass 
load.      (Aathor) 


AO-401    831  Di».      25.    15 

(TISTP/MFA)    OTS    price  #8.10 

■AND  Corp.,    Saata  Moalca.    Calif. 

TIAMSIENT    SOUND    PROPAGATION   IN  A    SIMPLE   MODEL  OF 

A   TRIPLf-UYEBEO    MEDIUM, 

by  Allaa   0.    Pierce.    Apr'63,    84p.    iacl.    illas. 

23  rafs.  (Meao.  aa.  RM-3A78) 

Daclassified  report 

OESCIIPTOBSi   'Soaad  traasai ssioa,  •Mare  traas- 
alssioa,  •Matkaaatical  aodels,  Propagatioa, 
Ataospkere,  Scatteriag.  Excitatioa,  Series. 
Faactieas.  Poariar  aaalysis. 

A  theoretical  atady  was  aada  of  tke  traasioat 
soaad  propagatioa  froa  a  poiat  soarca  ia  a 
triple-ljayared  aediaa  coasistiag  of  a  koaogeaeoas 
flald  layer  saadMiched  betaeea  tVo  siailar  half 
spaces  of  the  saaa  daasity  bat  of  higher  soaad 


apeed.  The  soarce  spectraa  is  sach  that 
aaabar  of  aoraal  aodes  are  excited.  Bot 
aad  receiver  are  assaaed  to  be  in  the  sa 
space.  The  geaeral  solation  consists  of 
wave,  a  vara  reflected  froa  the  near  edg 
••Bter  layer,  a  lateral  wave,  and  the  no 
coaplex  aode  aaves.  At  large  distances 
aoraal  aode  waves  doaiaate.  It  is  foand 
oae  aay  relate  frequeacy.  phase  velocity 
velocity,  aad  excitation  aaplitudes  para 
ly.  aad,  oa  the  basis  of  this,  the  varia 
the  characteristics  of  the  aoraal  aodes 
aaabar  a  is  stadied.  Siailar  aethods  ca 
to  study  the  coaplex  aodes.  Each  aoraal 
foaad  to  carry  a  Halted  baad  of  frequea 
the  baad  width  for  higher  order  aodes  be 
proxlaately  proportioaal  to  a-1 .  (Author 
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AlHiOl  865     Ulv.   25 
(TISTP/MFA)  OTS  price  #4.60 

Florence   U.     (  Italy). 

CEHENKOV    RADIATION    FROM    «  CHARGED    PARTICLE    IN 

UNrFORM    STRAIGHT   MOTION    THROUGH    A    PARTICULAR 

STRATIFIED   MEDIUM. 

by   L.    Roachi    aad   A.    M.    Scheggi.      Nov   62,    iOp. 

iacl.    illas.       (Techaical    note   no.    2) 

(Great  AF  EOAR  62-103) 

(AFCRL  63-80)  Uaclassified  report 

DESCRIPTORS:   •Cereakov  radiatioa.  •Charged 
particles.  Metal  fllas.  Dielectrics.  Electro- 
aagaetic  fields.  Velocity.  Haraoaic  analysis. 
Bessel  functions,  Fourier  aaalysis.  Scattering. 
Targets.  " 
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atified  aediaa  is  considered, 
naaber  of  thin,  plaae. 

ispaced  aetallic  filas. 

the  filas  is  filled  with 

ic.  A  charged  particle, 
aotion  gees  through  the 
the  filas.   The  velocity 
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above  the  Cerenkov  tkreskold  for 
Tke  expression  of  tke  radiation 
a  fanction  of  differeat  paraa- 

ation  pattern  is  plotted  In  a 

alar  cases.   (Aathor) 


Sea  Praacisce. 


AD-401  875     Div.   25 
(TISTP/GRM)  OTS  price  $3.60 

Naval  Radiological  Defease  Lab 
Calif. 

XENON  FLASHTUBES  AS  SOURCES  OF  THERMAL  RADIATION 
by  Keaaeth  A.  Liacola.   23  Jan  63.  37p.  iacl 

li]c!*,!^'o>""  ^^  '•'••  (■•?»•  ■»•  NRDL-TR-6i7) 
(DASA  1342)  Unclassified  report 

DESCRIPTORS!   •Flash  leaps.  •Xaaon  leaps, 
•Theraal  radiatioa,  Pyrolysis,  Cellulose 
acetates,  Expariaeatai  data.  Test  eqaipaeat 
Caloriaeters.  lataasity,  Soarces. 


Theraal  radiative  properties  o 
««re  stadied  by  aeasariag  radi 
flash  aad  peak  irradiaaces  iac 
Jacts  located  at  the  ceater  of 
flashtabes.  Methods  are  descr 
iag  these  properties  by  eaploy 
caloriaeters  ia  coajaactioa  wi 
prasaatatioa  of  iataasity  vs  t 
pulses  were  quite  reproducible 
order  of  1.0  to  1.7  cal/sq  c 
af  electrical  iapat  eaergy  dep 
type  of  flashtabe.  Peak  irrad 
7000  cal/sq  ca  arc  sec  were  eb 
iaflaeace  of  varyiag  the  capac 
was  also  deteraiaed.  Ia  addlt 
trical  characteristics  of  the 
as  carreat  aad  resistaaca  were 
aeasareaeats.   (Aathor) 
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AD-iOl  888     Div.   25.  8 
(TISTP/PCR)  OTS  price  »2.60 

Air  Force  Caabridge  Researek  Labs 
Mass.    , 

USERS— A  BASIC  DISCUSSION  OF  TYPES. 
AND  PRINCIPLES 


by  C   Martia  Stickley.  Jaa  63.  23p.  iac 
6  rafs.  (Rapt.  ao.  ArCRL-63-1) 
(ProJ.  A645) 

Uaclassified  repf^t 

DESCRIPTORS!   •Lasers.  Coastraction 
Absorptioa.  Gases,  Radar.  Diodes.  Oes) 

This  report  describes  tke  basic  aspects 
laser.   It  iacludas  a  quantitative  disc, 
of  the  aajor  properties  aad  the  differei 
of  lasers,  as  well  as  the  basic  laser  a« 
stlaalated  eaissioa.   Not  ilieladed  are 
discassioas  of  iteas  that  will  be  sooa 
Several  applicatloas  are  preseated  ia  or 
illastrate  the  properties  of  the  laser 
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AD-401  890     Div.   25 
(TISTP/PCR)  OTS  price  $11.00 

Craft  Lab.,  Harvard  U..  Caabridge.- Mass 
ELECTRIC  FIELD  EFFECTS  IN  PARAMAGNETIC 
Techaical  rapt. 

by  E.  B.  Royce.  12  Feb  63.  1v.  iacl.  i 
tables,  refs.  (Techaical  rapt.  ao.  379) 
(Coatracts  Noar-186616.  ProJ.  NR  372-01 
Noar-186628,  ProJ.  NR  372-013) 

Uaclassified  repoprjt 

DESCRIPTORS!   •Paraaagaetic  resoaaac« 

trie  fields.  Dipole  aoaeats,  Electri< 
Test  aethods.  Test  eqaipaeat.  ;>pectri 
lyzers.  Absorptioa,  Raby.  Magaesiua  < 
Oxides,  Chroaiaa,  Alaaiaaa  coapoaads, 
electrics,  Crystals,  Theory,  Electroi 
Microwave  equipaent.  Teaser  aaalysis. 
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The   electric    field    effects 
resoaaace  coasist   of    shifts 
quency    produced    by    the    appl 
electric    field    to    the   aagae 
These   electric    field    shifts 
•tioas    ia    the   crystal    field 
iaflaeace  of   the  applied   el 
aoa-pieioeleetrie    saaple,    t 
coasidered    to    be    iaportaat 
tlectric   field   iadacad   varl 
fi«ld.      The   optical    aode   io 
tke  crystal    lattice,    ia   wki 
eatioa    sublattices    wove   wit 
otker.    prodaces    a   variatioa 
talliae    eaviroaaent    of    tke 
keace.    ia    its    crystal    field 
electroaic   polariaatioa    of 
•Iters    its    iateractioa    witk 
tarrouadiags,    agaia    prodaci 
crystal-field    iateractioa. 
strictioa    aad    piezoelectric 
Matioaed    but    aot    treated    i 
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*D-401    894  -Div.      25,    15 

(TISTP/PCR)    OTS    price   $2.60 

cJUli    '■"*••    "•»■»"«»   U-.    Caabridge.    Mass. 
SCA-TTERING  OF    UNIDIRECTIONAL   SURFACE    HAVES 
'•chaical    rapt. , 

^y   S.    R.    Seshadrl.      15   Feb   63.'   20p.    iacl 
J  rafs.    (Techaical   rapt.    ao.    402) 
(Coatract    Nonr-186632,    ProJ.    NR-371-016) 

Uaelassined   report 


(Author; 
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BCSCRIPTORS!   •Electroaagnetic  waves,  Ke- 
flectioa.  Mave  transaission.  Frequency, 
Equations,  Dielectric  properties.  Matrix 
algebra,  Plasaa  physics,  Integral  traasforas, 
Anteana  radiatioa  patteras.  Scattering. 
Matheaatical  analysis. 
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A  perfectly  coaductiag  plane  scree 
gyrotropic  aediua  is  shown  to  be  a 
a  anidirectional  surface  wave.  Su 
wave  is  assuaed  to  be  lacidant  on 
seai-iaf iaite  screen.  At  the  edge 
cldeat  power  is  converted  partly  i 
surface  wave  which  travels  on  the 
screen  aad  partly  iato  a  space  wav 
aagular  distribution  of  the  radiat 
well  as  the  power-ref lectioa  aad  t 
traasaissioa  coefficieats  are  eval 
reflectioa  is  showa  to  occur  for  a 
of  frequeacies.   (Author) 

AD-i01  904      Div.   25 
(TISTP/FEM)  OTS  price  13.60 

Matheaatics  Research  Center,  U.  of  Visconsin. 
Madison. 

TMO^MEDI*'"''^^'*^  SOURCES  ON  THE  INTERFACE  BETWEEN 

by  Michael  Papadopoulos.   Nov  61.  35p.  incl 

274)**  '  "'*■   ^""^  teCaical  summary  rept.  no. 

(Controct  DA  1 1 -022-ORD-2059.  In  cooperatioa 
■1th  Melboarne  U.  (Aastralla)) 

Unclassified  report 

DESCRIPTORS:   •Propagation.  "Sound  transais- 
•  on.  Soaad.  Velocity.  Density.  Pariisl 
differential  equat i ons. .  Integral  equatioas. 
Subsonic  flow.  Supersonic  flow.  Acoustics. 

The  propagation  of  acoustic  disturbances  gener- 
ated by  a  moving  point  source,  in  the  presence 
or  a  plane  refracting  surface  is  discussed. 
It  is  specified  that  the  source  moves,  with  a 
constant  velocity  V.  parallel  to  a  plane  surface 
separating  two  media  of  different  densities  and 
sound  velocities.   (Author) 

AD-402  072      Div.   25 
(nSTP/RD)  OfS  price  $19.75 

Oklahoma  U.  Research  Inst..  Noraan 

^ocn^nP"^*"°~  °^    RADIANT  HtAI  TRANSFER  IN 
ABSORBING,  EMIITING  AND  SCATTERING  MEDIA 
by  roa  J.  Love.  Jr.  Jan  63.  303p.  incl.  ill«,, 
Jo    reis. 

(Contract  AF  33(657)8859,  ProJ.  7116) 
(ARL  63-3)  Unclassified  report 

DESCRIPTORS,   .Heat  transfer.  •Scattering. 

Ih.o   .!••  '^:"**»'  »«««.  Theraal  diffusiin. 
Absorption,  Traasport  properties.  Therao- 
dynaaics,  Matheaatical  analysis. 
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ffect  of  aaisotropic  scat 
transfer  is  exaained.  Th 
fer  for  a  scattering,  abs 
aediua  is  siaplified  by  r 
«ls  to  axially  syaaetric. 
try.   The  scattering  aedi 

of  spherical  particles  o 
oaplex  refractive  index. 
Ions  are  taken  froa  the  1 
esult  of  application  of  t 
roaagnetic  scottering.  R 
d  for  scattering  by  spher 
ial  haviag  refractive  ind 

and  2.00  -  0,60i.  corres 
on  aad  carboa  respective! 
otropic  scattering.   The 
ffect  of  variations  of  su 
al  spacing,  aad  particle 
(Author) 
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DlvUioii  25  -  PHYSICS 

AO-iOa  077  0I»,      25 

(TISr«/E*ll)    OTS  rrle«   »3.60 

David    Sarasfr   letearck    C«at«r,    Prlaeetoa.    N      J 

INVKSTUAnw    Of   CARRICR    INJCCTIW 

ELCCTIOLUaiNESCENCg. 

S«al«a..al    .elaaUfle   r.pt.    a..    3.    15   Jaly   62- 

15   Jaa   63, 

tJ  i\*:/*!!'*''  *•  "•  '•■«•'.  "<  *•  s.  ■•••■. 

15  rafc   63.    30^.    ftael.    Iiug.    io   rafa. 
Caatract   AF   19(604)801 8.    PraJ.    i60g) 
(AfCtL  63-62)  Oaelaaairiad    ra^art 

DESCIIPTOISt      •Saaleoadaetars.    •Ilactralaalaaa- 
caaca.    •Laalaaaeeaca.    Sall«   atata  pkjalct, 
Cryatal   gravtb,    Siafl*   erjritalt,    Fllaa.    Vapar 
platiag,    Naaafacturlag   aatkods,    Zlac    coapauada. 
Cadalaa  caapavada.    Calllua   eoapaanda.    Tella- 
ridaa.    SaUaidaa,    Salfldaa.    lapurltlaa,    Labo- 
ratarjr   aqalpaaat.    Braadbaad,    Nodalatloa 
Nttridaa.    Pkaaphides.    AlHainua   coapouodi. 


Iha  fallewlag  advaacas  la  tke  gra 
af  II-VI  caapaaada  (ZaSa  aad  ZnTe 
pariag  alaet ralaalaaacaat  Jaaatia 
A  aagaetle  Ciackralakl  paller  for 
akara  aagaata  aoraally  laaa  tkalr 
■aa  caaatractad.  Exparlaaeaa  alt 
graatk  af  ZaSa  aad  ZaTe  are  deicr 
ZaSa  crjatala  axklbtt  llgkt  abaar 
fraa  earrlers.  Elect  roUaiaescea 
aaa-akale  caataeta  la  dae  to  lapa 
axeltatloa.  Tke  aea  coacept  of  t 
aleetrolaalaeaeaaea  kaa  beaa  reda 
llgkt  eaiaalaa  fraa  CdS  lajreri  aa 
aaa  effect,  eleetrical  aadulatlaa 
aaaceaee  la  CdS.  aaa  diacovarad. 
AlP  aad  BP  are  appareatljr  aat  aia 
valae  far  tke  lattice  coaataat  af 
reeled.  lajectlea  elect rolaaiaea 
•arvad  la  baraa  pbaapklde  crystal 
far  evaporatlaa  af  ZaSe  fllaa  aa 
■•re  laproved,  aad  tke  llgkt  teat 
laalaescaat  propertlea  af  aack  fl 
(Aatkar) 
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A0-i02   106  Di».      25,    15 

(TISTP/WA)    OTS   price   $3.60 

Space  Teehaology  Labs.,    lae.,    ledaado  Beacb. 

Calif. 

A  DTNAIICAL  TIIEOIT   OP   BAIYONS, 

by  H.    C.   Corbaa.      Dae   63,    31p.    iael.    tables. 

5   refs.    (Kept.    aa.    8665-6O02-tO-000) 

(Caatract    MoBr-37600,    ProJ .    KB.  013-110) 

Oaclassified    report 

BBSCBIPTOBSi      •Quaatna   itatistlet,    •Field 
tbeory.    •Naelear   spias,    Naclear   rasoaaaca, 
Neatroas,    Protoas,    Aatlprotoat,    Quaataa 
aaekaaies.    Ckarged   particles,    Operatara 
(■atkaaatics),    Hyparaas, Naclear  particles, 
lleaeatary   »articlas,    RelallTity   tkeary. 


Al>-i02   112  01 «.      25 

(TISTP/BFA)    OTS   price   $1.10 

Ballistic   Baaaarck  Labs..    Abardaaa   Proviag 

Graaad,    Id. 

TWO   ■ArELENCTH.    STBKAK   I NTEBPSBOMBTBY   OP   AN 

lONUBO,    HEAVY   GAS, 

by  P.    0.    Beaaett.    B.    S.    Bardea.    aad  D.   0.    Sbaar. 

Jaa   63,    17p.    iael.    ilUs.    3   rafs.      (Beao.    rept. 

•••  1U«) 

Uaelassified  report 

DBSCRIPTCfltSi   •Seblieraa  pkotograpky,  •Gas 
disekarges,  Plasaa  Jets.  Gas  loaisation, 
latarfaroaeters . 


Tke  problea  of  aeasuriag  i nterferoaet rical ly 
botb  tke  aass  deasity  aad  tke  electraa  coacea- 
tratioa  ia  aa  ioaised  gas  requires  i aterferograas 
at  2  differeat  aaveleagtks.   Traasiaat  iaaised 
gases  caa  be  exaaiaed  by  tke  aetkod  of  streak 
latarfaroaetry.   By  iasertiag  a  dickreic  airror- 
divider  aad  daplicate  optical  trains  aitk  ap- 
prapriate  filters,  tke  basic  streak  iaterferoa- 
atar  caa  be  aodified  to  prodace  2,  siaaltaaeoas , 
streak  i aterferograas  at  selected  aaveleagtks. 
(Aatkor) 


AD-402  212     Div.   25 
(TISTP/VH)  OTS  price  |1.60 

Brcaa  U. ,  Div.  af  Applied  Natkaaatlcs.  Provi- 
dcaca,  R.  I. 

A  GENERALIZATION  OF  THE  BELTRAMI  STRESS  FUNC- 
TIONS IN  CONTINUUM  MECHANICS. 

by  H.  E.  Gartla.   Apr  63,  18p.  rafs.  (Tackaical 
rapt.  BO.  20) 
(Coatract  Near  56225.  ProJ.  NR-06i-43l) 

UBClassified  report 

DESCRIPTORS:   "Stresses.  •Teaser  aaalytis. 
•CoBtiauaa  aeckanics,  Matkeaatical  aaalysis. 


AD-402  126     Div.   25 
(TISTP/RO)  OTS  price  $2.60 

ColBabia  U. ,  New  York. 

SOME  PROBLEMS  IN  PHENOMENOLOGICAL  FRACTURE 

MECHANICS. 

Fiaal  rept..  Mar  61-Mar  62  oa  Metallic  Materials. 

by  A,  H.  Preadeatbal  aad  H.  P.  Bieaiek.  Mar  63. 

18p.  iael.  tllas.  7  refs. 

(Coatract  AF  33(616)6112,  ProJ.  7351) 

(ASO  TOR  63-221)       Uaelassified  repart 

DESCRIPTORS!   •CoBtiaaua  aeckaaics.  ■Fracture 
(Mecbaaics).  Matkeaatical  aaalysis.  Heckaaieal 
properties,  Stresses.  Elasticity,  Plasticity. 
Brittleaess.  Dafaraatiaa.  Tkaarjk,  Solids. 
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eas  af  prcpagatioa  of  aierocracks 
cks)  aad  fracture  cracks  are  coa- 

pbeaaaicaological  approack  based 
t  of  tke  contiauaa  and  tke  aetkods 
of  solids  is  used.   Ab  eaergy 

aqailibriaa  of  cracks  la  iaelastic 
aalated  la  tke  fora  akick  reduces  to 
iterioa  ia  tke  case  of  brittle 
itk  eertaia  siaplifyiag  assaaptioas, 
oaaa's  criterioa  for  elastic-plastic 
ker  criterioa  is  derived  froa  tke 
ke  stresses  at  tke  edge  of  a  crack, 
riterioa  is  also  exteaded  over 
t  crack  rasistanee  by  relatiag  it 
aracteristies  af  tke  iaelastic 

(Autkor) 


AD-i02  215     Div.   25 
(TISTP/PCR)  OTS  price  $1.10 

Space  Tackaology  Labs..  Ibc.  Los  Angeles.  Calif. 
A  NBN  APPROACH  TO  THE  THEORY  OF  BARYONS. 
by  H.  C.  Corbea.   Jaa  63.  7p.  iael.  tables, 
4  rafs. 

Ui|classif led  report 

SISCRIPTORSi   •Qaaataa  aaekaaies,  •p'articlas, 
■atkeaatlcal  aaalysis,  Equatioas,  Operators 
(Matkeaatics),  Spia,  Ckarged  particles.  Mass 
aaaber,  Resoaaace,  Theory,  Relativity  tkaory, 
Dyaaaics. 


AD-402  280     Olv.   25 
(TISTP/MH)  OTS  prlck  $2.60 

Barvard  D. ,  Caabrldgc.  laaa. 
IIBI-INOBPBNOENT  PKRTORBATION  THEORY  BY  6ADCI 
TRANSFORMATIONS. 

by  Jaraay  1.  Maabar.   1962;  Up.    23  raii. 

Oaclassified  rai  irt 

DtSCtXPTORSi   •Quaataa  aacbaales.  >Pd»tBrbailca 
tbacry.  Partial  dlfforaatlal  cqaatloM.  Graaa's 
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It  la  tbtaa 


that  a  glTci  salitlai  "^^  ^t   i  •■•- 
alactraa  Sehradlagar  aqaatloa  for  Haailtoalaa 

Kc  1*  •!••  tke  solatlea  ta  the  SckroKllagar 
aqaatici  far  a  partfcalar  gaaga-traaaf^caad  Haa- 

Utaalaa  akaa  aay  givaa  partarbatfoa  ,^  Is  added 
t*  ff  9-     Tbfs  traaafaraatlaa  Is  obtaia'ad  froa 
selatlaas  ta  labaaegaaaoaa  partial  di  ffjaraatlal 
aqaatloaa  slallar  to  thcsa  of  Dalgaraa  aad 
Sckaarti  aad  It  has  tha  vlrtaa  of  glTiagt  the 
aaargy  axpaetatlaa  valaa  la  a  particulaply  slapla 
fara.   Tha  corraspoadlag  aaay-eleetroa  oaaga- 
traaafaraatloB  la  alac  treated,  aad  dcsbiltc  tha 
fact  that  tha  aqaatloaa  abtalaad  are  lalBaaaral 
aat  azaetly  salable,  tha  prcecdara  does  provide 
a  Bsafal  TlsuallBatloa  af  tha  alactraa  torrela- 
tlaa  caatrlbutioaa  tc  tha  BBargy.  Aa  approxlaa- 
tlaa  fcr  ■Bltl-eoatar  aava  faaetlaas.  aHch 
aaaaats  to  ehacslag  a  differeat  gauge  fir  each 
eeatar.  la  also  praseated  aad  tke  error  fatro- 
dBccd  Is  diseassad.   (Aatkor) 


A0-i02  2V     01 V.   25,  i 
(TISTI/OON)  OTS  prlea  $1.10 

Harvard  0.,  Caabrldge,  Mass. 

THE  FIRHI-CONTACT  CONTRIBUTION  TO  THE  PROTON- 

OEUTEBON  COUPLING  CONSTANT  IN  HO, 

by  J.  I.  Masher.   1962.  6p.  15  rafs. 

(Spaajarad  by  Office  af  Naval  Basaareh) 

Daclassiriad  rapt  -t 

DCSCRIPTORSi   •Hydrogaa.  Oaataraas.  oJlta- 
riaa,  Partarbatioa  theory.  Protoas.  Qasatna 
'aachaaics,  Blactroas.  Naclear  spias.  i«lecB- 
lar  prapertias.  ^ 


AO-402  283     Div.   25 
(TISTM/OON)  OTS  prlea  |1.60 

Harvard  D. ,  Caabrldge.  Mass. 
THE  MICROHAVB  SPECTRDI  AND  STRUCTURE  OP 
by  Villiaa  H.  Klrehhoff  aad  B.  Bright 
1962,  12p.  lllBS.  tables.  18  rafs. 
(SpoBsarad  by  Office  of  Naval  Basaareh) 

Uaelassified 
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^sr, 
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repai t 

OESCRIPTORSi   •Mlcroaave  spectroscopy, 
•Moloealar  straetarc,  Salfar  eoapoaads.  Ni- 
tragaa  eoapoaads,  Plaorldas,  ■icroaava If rc- 
qaeaey.  Tables,  Spectraa  aaalyxers,  Chaalcal 
raacticBS,  Chaalcal  beads.  Syathasls  (llhaB- 
Istry),  MalacBlar.  prcparties,  Hydralysljs. 
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The  aleroaava  spec 
to  be  SNF  aas  lave 
aacertalaty  regard 
pauad  aas  feaad,  c 
to  have  the  (beat) 
•  itk  tke  foUoalag 
1.646  Ji  0.01  aagst 
■agstreas  aad  NSF 
Bia.  Tkase  dlacas 
farce  ecBStaats  of 
prevloas  lafrared 
eoastaats  are  eq  s 
•ta  -  +5.86  *  0.05 
aiva   HNSO  BBS   also 


traa  of   the  caapoBad   r|aportad 
stigated   la   ardor   to   rtaove 
lag  Its   stractare.      Thir  cob- 
aatrary  tc  prevloas   aotioas, 
straetare  N-trlple   boad-SF 
aolecalar   dlaeasioBS!,     d(SP) 
roas,    d(SN)    ■   1.446   •  ().01 


-    116  dog.    aad  52  aia.    »   15 
leas    arc   coapatlbla  ai  ;|i   the 

the  beads   as   detarala tri  froa 
acrk.      The   quadrapole    ibapllag 
ab   a   Q  -   1.66  *  O.05   Mi:   aad 
Tha   hydrolvsis   of   Nlip  to 

eoBfiraad.   (Aathar) 


AO-402  303     Olv.   25,  S 
(TISTP/HH)  OTS  price  $1.60 

Klruaa  Geophysical  Observatory  (Saodea). 
NORTHBRN  LATITUDE  PROPAGATION. 
Piaal  rept., 

by  Ladalk  Llsika.   23  Bar  63,  Up.  Iael.  tabic. 
rafs.  * 

(Coatract  AP  61(052)601)  * 

(AFCRL  63-462)         Daelassiflad  report 

DESCRIPTORS:   •Radio  sigaals,  •Dlstortlaa, 
•Magaeto-optle  effect.  •Dlaraal  variatlBa, 
Periodic  varlatloas.  Terrestrial  aagaaUca. 
Satallitas.  Icaospherc,  Very  high  f reqatf^fiX*. . 

Satellite  reeordiags  aada  at  KiruBa  Gccphysieajs^ 
Observatory  at  freqacaclcs  20  aad  54  Me/s  darjui 
the  last  three  years  are  lavcstigstad  alth   "^T 
respect  tc  the  ocearrcBcc  of  selatlllatioa  ai^ 
eapkasls  oa  tha  54  Mc/s  resalts.   Stadias  of   i 
dluraal  aad  scasoaal  variatioas  af  selBtillatlaii 
at  54  Me/s  shea  that  the  shape  of  the  dlaraal 
earve  is  depcadoat  ea  aagaetle  activity  aad  that 
seasoaal  variatiaas  are  aat  lapertaat.   Tha  depth 
of  selatlllatioa  at  54  Me/s  is  better  correlated 
alth  aagaetle  activity  thaa  at  20  Mc/s.   There 
exists  a  differeace  betacea  daytlae  aad  aight- 
tlac  selatillatloB.   A  statistical  aaalysis 
af  the  diffractioa  patterB  predueed  by  radia 
aaves  froa  Traasit  lY  A  at  54  Mc/s  Is  else 
prescBted.   The  aost  lapertaat  result  is  tha 
evideace  that  BBroral  scae  sciatillatlOB  aay  be 
produced  at  altitudes  beloa  F-aaxlaua.   lavesti- 
gatioa  of  the  shape  cf  leaospheric  irregalarltics 
have  shoaa  that  if 'these  are  assuaed  to  be  tao- 
axial  ellipssids  crieatatad  alaag  the  aagaetle 
flcl^  liaes,  axis  ratles  cf  erdcr  cf  aafaitude 
10  Bill  be  ebtalaad.   (Aathcr) 


AD-402  307     Div.   25 
(TISTP/PCR)  OTS  prlea  $9. 60 

Boaa  D.  (Garaaay). 

CURRENT  TRANSITION  GAS  -  METAL.  IIIi  STABILITY  OF 

GLOM-  AND  ARC-BISCHARGES. 

by  G.  Eeker,  ■.  Kroll  aad  0.  Zoller.   31  Dec  62, 

FTR^illr^*  *"**'  ^°''   '*'*'  ^^•**"*«*^  '•'*•  ••• 
(Coatract  DA-91-591-EUC-1764) 

Uaelassified  report 

DESCRIPTORS!   •Gloa  discharges.  •Electric  dis- 
charges, Matheaatical  aaalysis,  Plasaa  physics. 
Eqaatiaas,  Naaerical  aaalysis.  Aaodas,  Cath- 
odes. Eatropy.  Stability.  Electric  arcs. 

toateats! 

The  eoacept  of  stability 

■cde  aaalyris  of  the  stability  problea 

Variatloaal  priaciplB  aaalysis  of  tha  stability 

problea 
Stability  eoBsldaraticBs  la  plasag  physics 
Basle  aqBatlcBS.  boaadary  eoadltioas  sad 

approxiaatloBs 
Statioaary  aodas  of  tha  glow-  aad  arc-discharge 
Tharaal  lastability  of  the  glow  coluaa 
iBStability  of  the  eathodic  part  of  tke  gloa 

disekarge 
Stability  prlBclplcs  la  gaseoBs  •lactroaics 


AD-402  321      Div.   25 
(TISTP/RD)  OTS  price  »3.60 

Staaford  Research  last.,  Healo  Park,  Calif. 

THE  PENETRATION  OF  A  DECELERATED  CHARGED-PARTICLB 

BEAM  INTO  A  PLASMA. 

by  H.  H.  C.  Chaag  aad  S.  V.  Yadavalll.   Dae  61. 

36p.  13  refs. 

(Coatract  Near  272800) 

Uaelassified  report 


DiviBion  26  -  PRODUCTDN  AND  MANAGEMENT 


OISCIIPTOK»:   •Charged  particles.  •Particle 

beaat,  latkeBatlcal  aaalrtit,  6as  ieaizatioa, 

Eleetrea  deasltr.  Pla««a  pkyiict,  Peaetratioa, 
OeealeratloB. 

Ascaalag  a  decelerated  charged  particle  beaa 
peaetratiag  a  aalfera  plasaa,  a  relatioa  far 
the  greath  rate  of  elect roitatlc  iastabi llties 
it  ebtaiaed.   It  it  tho«a  that  the  greMth  rate 
la  a  decelerated  beaa  cate  it  alvajrt  higher 
tk**  !■  •  ■aifera  oae.   Aa  experiaeatal  aethod 
•f  deteraiaiag  the  eleetrea  plataa  freiiaeacr 
ef  the  plataa  aad  the  deceleratiag  paraaetert 
beta  aad  alpha  it  alte  taggetted.   (Aether) 

AD-402  328     Oi».   25,  2 
(TISTP/IO)  OTS  price  |2.60 

Teebaltehe  Hechachale,  Darattadt  (Geraaar). 

SOU  PioBLcas  or  atmsphiiic  diffusion  on  my 

LAI6I  SCALK. 

by  F.  Metlager.   31  Oct  62,  27p.  iacl.  illat. 

table,  reft.   (Techaical  aete  ae.  2} 

(Ceatraet  AF  61(052)366} 

(AFCIL  63>28i)         Uaalatilfied  repert 

DISCIIPTOISi   •Ataetpheric  aetiea.  •Particlet, 
Ataetphere,  Tarbaleace,  ■eteerelegical  phe- 
■eaeaa.  Diffatiea. 

Thit  repert  iaeladeti 

lEHAIKS  ON  THE  BEHAVIOI  OF  COWUTEO  AU 

TIAJBCTOIIES  NEAI  THE  BOUNOAIICS  OF  ANOCTAMNAL 

b/  r.  ■••iager.   31  Oct  62  (Techaical  aete  ae.  3) 

■aklag  ate  ef  a  500  ab  aaaerleal  ferecatt  toae 

prebleat  ef  ataeapheric  large-scale  diffatioa 
are  iaveitigated.   The  expaatiea  of  varieat  tett 
•f  clattert  ef  particles  is  coapared  «ith  the 
pxedlctleas  based  ea  the  siailarity  theory  ef 
heaegeaeoat  tarbaleace.   The  spreadiag  rates 
■•re  la  the  begiaaiag  of  the  perlpd  of  the  fore- 
cast la  a  good  agreeaeat  with  the  theoretical 
predictieas,  bat  later  ea  they  dropped  to  valaes 
eeatiderably  taaller  thaa  the  predicted  oaet. 
The  reaieat  for  tach  a  behavioar  are  ditcatted. 
The  iatriatle  property  ef  tarbaleace  to  dittarb_ 
laitially  eqaldlttaatly  tpaced  particlet  aatll 
the  raadea  dlttribatiea  it  achieved  it  iavetti- 
gatad  aith  retpect  to  itt  tiae  scale.   It  it 
faaad  that  the  ataetphere  aeedt  aboat  6  dayt  to 
aete  the  laitially  reetaagalarly  spaced  particles 
381  ka  apart  to  the  pesltleat  ahich  fera  the 
dlttribatiea  dlfferiag  ^Q%   froa  the  raadea  dit- 
trlbatlea.   (Aatker) 

Al>-i02  i3i     Oi*.   25,  30 
(TISTP/PCi)  OTS  price  |1 .  60 

PeralfB  Taek.  Dtv. ,  Air  Feree  Sytteaa  Ceaaaad. 

■rIgkt-PatteraoR  Mr   Feree  Bate,  Okie. 
NEW  L0«  VOLTAGE  SOUBCES  OF  VACUUM  ULTIAVIOLET, 
by  T«.  ■.  Akiaev.   15  Mar  63,  15p.  iacl.  illat. 
i1  refe.   (Treat,  ae.  FTD-TT-62-1913  froa  Veatalk 
■eakeTtkege  Daivertiteta,  Seriya  Mateaatlki. 
■ekkaaiki,  Aateaeali.  Fliiki,  Kklaii,  Ne.  A, 
pp.  109-118,  1958) 

Daelaaalfled  report 

OBSCIIPTOISi  •Oltravielet  radiatiea.  Electric 
area,  Sparka,  Teat  eqitpaeat,  Ditchargt  tabet, 
Clmlta,  Vaflaaa  apparataa. 

facaaa  altraTlelet  it  called  the  optical  MlBiiea 
•tth  a  vave  leagth  ef  froa  1850  eagttreat  to 
••varal  aagatrea  aatta.  filliag-ia  ta  the  aeale 
•t   elMtreaafaetle  aavaa  the  iaterval  bet^eea 
•rdiaary  altravielet  aad  the  aeae  ef  toft  x-rays. 
Froa  the  Tiawpelat  ef  taitabillty  to  excite 
vaeaaa  altravtolet  all  optica  eaittlea  toareet 
eaa  be  dtrided  late  five  groapt.  which  are 
deteribed  ta  tha  repert.   (Aather) 


AU-4U2  i36     Dir.   25 
(TISTP/UFA)  OTS  price  #1.60 

Foreiga  Tech.  Div.,  A(r  Force  Sytteat  Ceaaaad, 
Vrlght-Pattertoa  Air  Force  Bate,  Ohio. 
PBINCIPLE  OF  THE  BOLECULAI  AMPLIFIER  AND 
GENEIATOIS  OF  COHEIENT  LIGHT. 

by  B.  H.  Yavortkiy.   1  Apr  63,  13p.  Iacl.  illat. 
13  reft.  (Treat,  ae.  FTD-TT-62-1822  froa 
STttetekhaika,  Nr.  2,  pp.  1-5,  1962) 

Unelaatifled  report 

DESCRIPTORS:   •Latert,  •■olecalar  beaat, 
Pbotoai,  Atealc  eaergy  levelt,  Glo«  dttckarget, 
Pliitaa  eaeillatloas.  Resoaaace  abtorptlon, 
Electroaegaetic  aevet.  Energy. 

AD-402  463     Ui».   25 
(TISTM/CCH)  OTS  price  $1.60 

Foreiga  Teck.  Dir..  Air  Force  Sytteat  Coaaaad. 
■right-Pattersoa  Air  Force  Base,  Ohio. 
ACOUSTIC  CONDUCTIVITY  OF  A  RIGID  BURNING  SURFACE, 
by  S.  S.  NorikoT  aad  Ya.  S.  Ryasaatser. 
18  Her  63.  10p.  17  refs.  (Traas.  ao.  FTD-TT-62- 
1690  froH  Iharaal  Prikladaoy  Hekhaalki  1 
Tekkaicheskoy  Fiaikl.  Nr.  6.  pp.  73-77.  1961) 

Oaclastified  report 

DESCRIPTORS!  •Flaaes.  •Acoustics.  •Sarfaces. 
Baraing  rate,  Theraal  coadactiri ty.  Acoastic' 
properties. 

AD-402  467      DIt.   25 
(TISTI/NA)  OTS  price  |1.'0 

Fereiga  Tech.  Div..  Air  Force  Systeas  Coaaaai^ 
Vright-PattersoB  Air  Force  Base,  Ohio. 
IONIZATION  METHODS  OF  OBTAINING  HIGH  VACUO!, 
by  E.  H.  Reykkradel'  aad  G.  V.  Sairai t skaya. 
12  Mar  63,  10p.  iacl.  illas.  7  refs.  (Traas.  ao. 
rTD-TT-62-1914  froa  Priroda,  No.  9,  pp.  87-91. 
1957) 

Uaclattifiad  report 

DESCRIPTORS!   •Gat  ioaixatioa.  •Vacaaa  paapt, 
Low-prettare  retearch,  leas.  Gas  discharges, 
loaic  carreat.  Cathode  rey  talMt. 

AD-402  470     Dir.   25 
(TISTP/RD)  OTS  price  $1.10 

Foreiga  Tech.  Dir.,  Air  Force  Sytteat  Coaaaad, 
Mright-Pattortoa  Air  Force  Bate,  Ohio 
STATIONARY  FLOW  OF  A  CONDUCTING  MEDIUM  IN  THE 
PRESENCE  OF  A  MAGNETIC  FIELD, 
by  Ya.  p.  Koto*.  G.  Ya.  UaaroT,  aad  D.  P. 
FayaallayoT.   29  Mar  63.  9p.  3  reft.   (Treat,  ao. 
FTD-TT-63-205  froa  Rattiaa  periodical,  larettiya 
Akadeaiy  aaak  UiSSR,  teriya  f iziko-aateaetiche- 
tkikk  aaak.  No.  3.  pp.  75-80.  1962) 

Uaclassified  report 

DESCRIPTORS!   •Mixtares.  "Flaid  flow,  Olf- 
fereatial  eqaatioat.  Gat  flow.  Hagaetic  fieldt. 
Partial  differeatial  eqaatioat,  Electrical 
coadactaace. 


26.   PRODUCTION  AND 
ICANAGEMENT 

AD-401    158  Di».    .  26.    17 

(TISTM/AMS)    OTS   price    $1.60 

■atertewB   Arteaal   Labi..    Matt. 

EVALUATION   OF  CO-REDUCED   DEPLETED   DIANIUM   ALLOT. 

by   Eraett    N.    Kiaai    and   F.    i.    Rizsitaao.      Mar   63, 

lOp.    iacl.    illat.    tablet    (Rept.    ao.    MAL  TR 

i20.5/1) 

Daclattified  report 


DESCRIPTORS!  •Uraniua  alloys.  •For 
■olybdeauB  alloys.  Titaniua  alloys, 
facturiag  aethods.  Mechanical  prope 
Hot  workiag.  Heat  treataent.-  lapact 
Shock  resistaace. 
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PRODUCTION  AND  MANAGEMENT  -  Division  26 


anu- 
iles. 
thoek. 


deteraine  the  advaatage 
iuB  coaponeat^  directly 
lock.   Two  typ«s  of  al- 

V-ei   Mo  and  l]|-8^  Mo-1]( 
of  coaparison.i  soae  of 
ock  was  reaeltled  into 
d  in  tke  saae  Manner  as 
ngot.   Mechanijqal  proper- 
teraiae  the  efj^ect  of 
ographs  and  ph{4)taacro- 
coapare  the  eflfect  of 
hods  aad  heat  rreatweats 
re.   The  hot-w|arking 
forcing  and  cogging.   Data 
ligation  indicnted  that 
d  be  forged  an  t  heat 

good  coabinations  of 
Reaelting  of  c ahreduced 
lowed  by  hot  wilrking 
y  higher  yield  itrength. 


A0-401  176     Div.   26.  14   17 
(TISTM/AMS)  OTS  price  $3.6o' 

Araour  Research  Fouadatioa.  Chicaoo   I 
■ELDING  OF  ALUMINIZED  STEEL.        ' 
Fiaal  rept..  1  July  59- JO  Juae  60, 
by  David  C.  Browa  aad  Harry  Schwartzba 

ilA\l,%'''-  "'^-  ^^'"•-  '"''"  ^ 

(Coatract    NObt-77183) 

Uaclatsified 


;  I 


;. 
t  »pt. 


DESCRIPTORS!  -Arc  weldiag,  •Steel.  « 
plates.  Arc  •eldi,  Heldiag  fluxet.  Ni 
rodt.  Electrodet.  Hanuf actur i ag  aethc 
Porosity.  Brittleaess.  lapact  shock, 
resistaace,  Teasile  properties.  Hydro 
Ductility,  Aluaiaua  coatiags. 

The  aaaual  metallic  arc  welding  of  alu 

steel  was  iavestigated  to  deteraiae  the 
bility  of  alaaiaiBed  steel  for  ship  con 
froa  the  staadpoiat  of  weldiag.   Variou 
trodes  were  iavestigated,  but  only  the 
hydrogen  types  proved  capable  of  deposi 
porosity-free  welds.   Preliainary  iaves 
ef  Grade  H  plate  coated  with  aluaiaua  a 
K726A  (2  1/2$  silicoa)  aad  welded  with  i^m~ 
kydrogea  electrodes  was  acre  encouragian  »•«•" 
that  of  the  Grade  M  plate  coated  with  1  Ipo 
■lawiaua  alloy.   Specifically,  the  weldirhad 
considerably  aore  dactility  aad  higher  Urength 
tad  were  free  of  the  extreaely  hard  alu^liaua- 
rich  coapouads  Fe2A15  aad  FeA13  fouad  ii'the 
■elds  of  the  1100  alaaiaaa-cotted  steell'  Addi- 
tional work  is  required  to  coafira  thes4<  resu  1  ts 
■hich  would  thea  opea  the  possibility  of  hakin 
iuccettfal,  tough  welds  ia  aluaiaised  p  ate  by 
■odifyiag  the  coapositioa  of  the  aluaiaii  alio 


re| ort 


ao. 


elec- 
ijoa- 

iag 

igat  ion 
I  toy 


coatiag.   (Author) 


*0-i01  194     Div.   26,  17 
(TISTM/AMS)  OTS  price  $1.60 

Lyea  lac. ,  Detroit,  Mich 

DEEP  DRAMN  AUSFORMING  DEVELOPMENT  PROGRA 

12  OlA.  ROCKET  MOTOR  CHAMBERS. 

eeaerai  rept.  no.  5  for  period  ending 

31  Mar  63. 

31  Mar  63.  12p. 

(Coatract  NOw  60-0634) 

Uaclattifled  rape 


oy 


DESCRIPTORS!   •Drawing  (Machine  processing;. 
•Austenite.  •Hot  working.  Mechanical  working 
Heat  treataeat.  High  teaperature  research. 
Tensile  properties.  Rocket  coaponents   Cold 
workiag.  Ductility,  Metal  foraiag.  Deforaatioa 
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(Author) 
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AD-401  319     Div.   26 
(TISTE/OHD)  OTS  price  $.50 

Harry  Oiaaoad  Labs.,  Hashington.  0   C 
FLUID  AMPLIFICATION.   8.  USE  OF  EPOXy' CASTINGS 
FOR  FLUID  AMPLIFIER  DESIGN.  t.*"INCS 

by  David  S.  Marsh  and  Edward  V.  Hobbs.   11  Feb  63 
9p.  iacl.  illus.   (Rept.  no.  TR-1102)  ' 

(Proj.  DA-5N03-01-003;  HDL  Proj.  311 00) 

Uaclassified  report 

DESCRIPTORS:   "Servo  aaplifiers.  •Aaplifiers, 

Castings.  Manufacturing  aethods.  Test  wethods. 
Hydraulic  servoaechaaisas.  Fluids.  Eooxy 
plastics.  ' 
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AD-401  325     Div.   26 
(TISTM/LMH)  "OTS  price  $1.60 

Foreig.  Tech.  Div..  Air  Force  Systeas  Coaaaad, 
■right-Pattersoa  Air  Force  Base.  Ohio 
OPTIMUM  GEOMETRICAL  RATIOS  IN  INDUCTION  PUMPS 
FOR  LIQUID  METALS, 

.^L^  "•  0'"'i««"''«>-  15  Feb  63.  19p.  incl.  illus. 
table.  14  refs.  (Trans,  ao.  FTD-TT-62-1 724  froa 
Russiaa  Periodical.  Elektrickettro,  Nr.  9. 
pp.  10-16.  1961) 

Uaclatsified  report 

DESCRIPTORS;   •Pu.ps.  Matheaatical  aaalysis. 
Design.  Hydraulic  systews.  Pressure.  Effec- 
tiveness. Electroaegaetic  puaps.  Liquid  aetal 
paaps.  Operation. 

AO-401  336     Div.   26.  17 
(TISTM/AMS)  OTS  price  $3.60 

General  Dynaaics/Convair.  San  Diego.  Calif 
EFFECT  OF  ARTIFICIAL  AGING  ON  RIVET  STRENGTHS 
Report  on  Material  -  Aluaiaua  -  2024-T6 
5^  ^  "■.!*'*'•  ^      ^-    Lengford.  and  H.  C.  Turner. 
f?J"!«  58.  1v.  iacl.  illus.  tables  (Rept.  no. 
8926-134;  57-922)  k  .  "». 

(Coatract  Af  33(657)8926) 

Unclattified  repart 

IM 


Diviaion  26  -  PRODUCTION  AND  KANAGEMENT  .^ 


OISCIIPTOIS:   'Agiiio  (Hatcrials),  •AlaaiaKa  at- 
lays,  •livett.  Heat  treataeat,  Hire,  Shear 
•trtsiat,  Cxperiaeatal  data,  Taaiile  proper- 
tlai,  Skaati,  Clatfdiag./Taits,  ■aaafactarlaa 
■•tk»4a. 

CeaTcatloaal  ica-bax  ttorad  as  qaeachad  202^ 
alaaiaaa  alloy  riveti  arc  traabletoM  ia  predae- 
tiaa  baeaaaa  of  thoir  iaatabllity  at  rooa  te^- 
porataraa.   Tbo  iaitability  rotalta  fro«  aataral 
•fiM  •■<  roaaltiag  bardoaiafl  whieb  latorforat. 
■Itb  riTOt  aaofalaoaa.   Artificial  agiag  at  loao 
aUvatod  taaporataro  was  eoasidorod  as  a  aoaas 
for  stabilisiBff  rivot  properties  tbroagboat  tki^r 
prodactioa  aad  aso.   Proliaiaary  tests  iadicated 
tbat  satiafaetorjr  aaterial  properties  coald  be 
developed  ia  202^  rivets  by  agiag  tboa  at  398  F 
f«r  3-3/i  boars,  boaever,  qaestioa  roaaiaed  re- 
gardlag  tbo  roprodaeibillty  of  artificial  agiag 
rosalts  aitb  ceaaorcially  predaced  202^  alaaiaaa 
alloy  rivet  wire.   A  leagtby  test  prograa  ia- 
volviBf  a  aide  variety  of  rivet  aad  rivet  joiat 
eoaf igaratioas  was  eoadacted  to  verify  tbo 
validity  of  tbo  artifieially  aged  rivet  aad  its 
ropTOdaeibllity  ia  practice.   Tbese  tests  iadi- 
cated tbat  tbo  properties  spread  resaltiag  frea 
■  coablaatioa  of  coapositioa.  agiag,  aad  ase  eaa- 
ditioBS  resalted  la  iacoaslstoacy  ia  Joiat  be- 
bavlor,  aad  coasoqaeatly  tba  artificially  aged 
202i  alaalaaai  rivet  was  abaadoaed.   (AatborJ 

AD-401  338     Dlv.  26 
(TISTI/AR)  OTS  prleo  U.60 

■AND  Corp.,  Saata  leaiea.  Calif. 

PLAMT  aOOEINIZATION  UNDER  CONDITIONS  OF  COH- 

PITITION  AND  TICHNOLOGICAL  IBPROVIICNT. 

by  I.  Kalaba.  A.  Keat,  aad  ■.  Prestrad.   Bar  63. 

37p.  iael.  ilia*,  tables,  9  rofs.  (loseareb  aeao. 

■0.  M-3551-Pt) 

(Coatraet  AF  i9(638)700) 

Daclasslfied  report 

OeSCIIPTOISt   •ladastrial  pleats,  •■aaageaoat 
oagiaooriag,  lodols  (Slaalatioaa) ,  ladastrial 
e^alpaoat.  Air  fore*  logistics  coaaaad. 
Prograaalag  (Coapators),  Oporatloas  rosoarcb. 


t  aodoraisatlaa  arei 
aad  (2)  plaas  of 
of  tboir  plaats. 
to  prosoat  a  aovol 
odoraiaatioa  ia 
re  ceasldored.   Ia 
as  theaselvos,  a 
olatioB  is  givoa. 
leal  experiaoats 
ia  of  a  aatkoaatleo- 

Is  to  provide  a 
r  doteraiaiag  tbo 
oa  policies  to 
for  tbo  pbysical 
tbls  will  lead  to 
taal  plaat  aodorais- 


Two  iaportaat  aspects  of  plaa 
(1)  tocbaological  laproveaoat 
••■pctlters  for  aodoralaatloa 
Tbo  parpose  ef  tbls  paper  is 
aatheaatical  aodel  of  plaat  a 
abieb  botb  of  those  factors  a 
addltioa  to  tbo  basic  oqaatio 
POITRAN  prograa  for  thoir  res 
•ad  the  rosalts  of  seae  aaaer 
•re  preseatod.  Tba  priaary  a 
•coBoaical  stady  sacb  as  tjkis 
flexible  aatbeaatieal  tool  fo 
••BSltivity  ef  optiaal  decisi 
•baages  la  basic  assaaptioas 
•itaatloB.  It  la  hoped  tbat 
lacroasod  aaders taadlag  of  ac 
•tlaa  probleas.   (Aatbor) 

A»-401  725     Dlv.   26 
(TISn/BII)  OTS  price  #3.60 

Porciga  Tceb.  llv. ,  Air  Perce  Systeas  Coaaaad, 
Vrigbt-PattorsoB  Air  Force  Base.  Ohio. 
UCBANIZATION  AND  ADTONATION  OF  BACHINI  (BACHINC 
TOOL)  CONTIOL. 

by  a.  A.  Ellsabotla.  12  Feb  63,  32p.  lacl.  iUas. 
(Traas.  ao.  FTD-TT-62-12i6  froa  Bekhaalsatslya  i 
Avtoaatfllya  v  ■asbiaostroyoall.  Prof tekklsdat. 
■•skva.  pp.  5«-«1.  1961) 

Oaelaasiflod  report 

OlSCIIPTOISi   •■aeklao  tools,  Coatrol  systea, 
rregraaafar  (Ceapaters).  Digital  eoapatcrs. 
SorToaeekaalsas,  Hydraallc  servoaackaalsas, 
PaeBaatle  servoaackaalsas,  Syackres.  Aatoaatloa 


AD-iOl  7i0     Dlv.   26 
(TISTR/ODN)  OTS  price  |1.60 

Forelga  Teck.  Div. ,  Air  Force  Systeas  Coaaaad, 

Mright-Pattersea  Air  Force  Base,  Okie. 

THI  PIODOCTION  OF  LIQUID  OXYGEN  USING  AN  AVERAGE- 

PRESSURE  SYSTEM  WITH  NITROGEN  CIRCULATION. 

by  A.  G.  Geloviatsev,  M.  B.  Stelper.  aad  A.  ■. 

Arkkarev.   19  Bar  63.  12p.  iacl.  lUas.   (Traas. 

aa.  FTO-TT-63-113  froa  Ratsiaa  Periodicol, 

Kkialckeskoye  ■asklaostreyeaiye,  ao.  $, 

pp.  17-20,  1962) 

Uaclassified  report 

DESCRIPTORS]   •Liqaofiod  gases.  •Oxygea, 
Cryogealcs,  Prodactioa,  Tkeraodyaaaics, 
Nitrogea,  Pressare,  Air,  Gas  flow. 


AD-i01  772     Dlv.   26 
(TISTR/ABS)  OTS  price  11.60 

Arde-Porilaad  lac,  Paraaas,  N,  J, 

FABRICATION  OF  A  65. 5-INCH-DIABETBR  SIBULATED 

ROCKET  ROTOR  CASE  BY  CRYOGENIC  STRSTCH-FORRING. 

Techalesl  progress  rapt.  ao.  2,  13  Nov  62- 

13  Feb  63. 

by  George  Claffv.   13  Feb  63.  lOp.  illas.  2  rofs. 

(Coatraet  AF  33(657)9638) 

Uaclassified  report 

DESCRIPTORS:   'Rocket  cases,  "Stretck  foralag, 
•Cryogealcs.  ■aaafaetarlag  aetkods,  Relding. 
Teasile  preperties,  Hardaess.  lapact  skock, 
Agiag  (Raterials),  Raptaro.  Desiga. 

The  applicability  of  the  cryogoale  stretch- 
foralag  process  to  the  fabrlcatioa  of  large 
rocket  aotor  cases  of  keavy  wall  tklekaess  is 

deaoBstrated.   Effort  is  directed  at  'scaliag  ap* 
the  eqaipaeat  aad  teckaiqaes  to  kaadle  tke  siie 
aad  wall  tklekaess  of  a  big-boost  aotor. 

(Aatkor) 


AO-^OI  776     Dlv.   26 
(TISTB/AR)  OTS  price  $i.60 

RAND  Corp..  Saata  Moaica.  Calif. 

THE  DRSIGN  AND  OBJECTIVES  OF  LABORATORY 

PROBLEM  IV. 

by  I.  K.  Cohea.   Jaa  63,  38p.  lacl.  Illas. 

(Research  aeao.  ao.  RM-J35^-PR) 

(Coatraet  AF  ^9(638)700  ProJ .  RAND) 

Paclasslfied  report 

DESCRIPTORS:   •■aaageaoat  eagiaeeriag,  ■Mala- 
teaaaee.  Job  aaalysis.  Operatloas  research. 
Data  processlag  systeas,  Slaalatioa,  Traialag, 
Air  force  leaistlcs  coaaaad. 


Tke  foartk  Logl 
was  desigaed  pr 
baso-levol  aala 
aatloa  systeas. 
to  develop  a  sy 
aaiateaaace  aaa 
tke  art  researc 
lateralzes  a  aai 
iaeladiag  aaa-a 
slaalatioa,  aad 
broad  classes  o 
lacrease  la  ape 
aad  accarate  pi 
itles  withia  ox 
affective  aso  o 
for  fatare  plaa 
aide,  sach  area 
priority  systea 
aaaalag  are  bel 
lag  aad  data  dl 
frea  reflaeaeat 


sties  Laboratory  Problea  (LP-IV) 
laarlly  to  stady  iaproveaeats  ia 
teaaace  aaaageaeat  aad  iafor- 

LP-IV's  secoadary  objectives  arc 
steas  tralaing  capability  for  base 
ageaeat,  aad  advaace  state-of- 
h  la  aaaageaoat.   The  LP-IV  stady 

r  of  research  tocbalqaas, 
lachiae  slaalatioa,  all-coapater 

statistical  aaalyses,  aad  eaployt 
f  laterrelated  crlterlat  direct 
retloaal  capability,  aero  coaplote 
ctare  of  base  aaiateaaace  activ- 
istiag  rosoarce  coastraiats,  aore 
f  resoareos,  aad  laproved  ability 
Blag.   Oa  tbo  aalatoaajice  policy 
s  as  fligbt-liae  dispatch  rales, 
IS  for  shop  processlag,  aad  shift 
ag  explored.   Oa  the  data  process- 
splay  side,  lavostigatloas  raago 
s  of  codes  aad  foras  asod  ia  AFM 


66-1 

aad 

This 

slaa 

will 

sach 

aala 

aaal 

LP- 1 

case 

caa 

witk 


to  tke  desiga  aad  test  of  a  felly  iktoaatod 
ceatralixed  aaiateaaBce  data  processor. 

MoaorsBdaa  also  describes  tke  aaa-aacklae 
latloa  aodel  plaaaod  for  LP-IV.   Tk«  aodel 

bo  aaaaed  by  Air  Force  experieaced  porsoBBel 

as  OCM,  Jab  coatrol ,  .prodactioa  control. 
tOBBBCo  pleas  aad  scbedalos.  roporti;vBBd 
yses,  aad  shop  saporvisloa.   Tbo  ovfr-all 
V  desiga  vlsaalixes  a  beaehaark  or  yardstick 

agalast  which  preposed  policy  iaaotatioBS 
be  aeasared.   The  beaehaark  case  is  bailt 

real-world  data,  abstracted  froa  All  66-1. 
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AD-i01    853  Dlv.      26,    17 

(TISTM/BIM)   OTS   price  11.60 

Bell    Aerosysteas  Co.,    Baffale,    N.    T. 

INORGANIC   CHEirSTRT   PROCESS    IMPROVEMENT 

by   Ltaeola    I.    Faerttor   aad  Sea   A.    Loag.    i   Apr  63. 

9p.    (Rapt.    ao.    BLR   62-21(C),    Rev.    A)  '^ 

(Coatraet    AF  33(657)8555) 

Uaclassified  repi 

DESCRIPTORS:      •Metals.    •Nickel,    Alaai. 
alleys.   Metal   ceatiags.    Cloctrodepesit 
Electrolytes,    Metalergaaie   coapoaads, 
Maadrels.    Eleetroforalag,    Electreplatl 

SIgatflcaat    progreas  was  aade   la   the  dir 

pesittea   ef   aickel    oa   6061    elaaiaaa   pret 
by   two   differeat   aetkoda.      Barrett    salfaaato 
•iekel    platlag   baths   were  pat    late   operatloa 
for   aao   ia   eleetrof oratag.      The   Dalic   Plbitiag 
Process  was    iastallod   aad   platlag    techaiinioa 
developed.      (Aatbor) 

A0-401    8^5  Dlv.       26,    30 

(TISTP/FEM)   OTS   price  $2.60 

Boeing   Scieatiflc   Research   Labs.,    Seettli.    Nash 

by  Richard  E.    Barlew  aad  Freak   Presckoa.    i Feb  63. 
23p.    10  rofs.      (Rept.    ao.    D1-82-0237) 

Uaclassified  repo^  : 

Also    available   frea   the   aatbar. 


Hoys.    Vaaa- 
aiaaa  alloys, 
tresses. 

Ti    13T-11Cr- 
lep  Joiats   of 

which  wore 
aslle 

taadea  rivets 
a.    froa   the 
Itlaate   rivet 


tea, 


t   de- 

r'eetod 


DESCRIPTORS:   •Meiateaaaee,  •Rellebillt 
Tbeory,  Probability,  Statistical  distrl 
Degradatlea,  laeqaall ties.  Faactioas. 
Schedallag,  Agiag  (Materlale). 


^f 


llus. 
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AD-i02   092  Div.       26 

(TISTP/MB)    OTS   price    |1.10 

Carnegie    last,    of  Tech.,    Gradaate   School 
ladastrial    Adalalstrat i oa,    Pittsbargh      P 
SOLUTION   OF    A    STOCKING    PROBLEM    BT    A   SHORtlST 
ROUTE    ALGORITHM.  " 

by   Robert    Coaaelly.      1   Mar  63.    5p.    iacl 
5  refs.      (ONR   research   aeao.    ao.    TC8) 
(Coatraet    MoBr-76001.    ProJ.    NR-047   Oil) 

Uaclassified    repo4 

DESCRIPTORS:      •ladastrial    prodactioa,    (Mality 
coBtrol.    Costs.    Statistical    aaalysis. 
OperatioBS    research. 

Al>-i02   173  Dlv.      26,    17 

(TISTM/BRM)    OTS    price   $1.10 

Geaeral    OyBaales/Coavalr,    Saa   Diego.    Colli. 

SHEAR  STRENGTHS   OF    RIVETS    AT   SUB-ZERO 

TEMPERATURES. 

Report    oa   Material   -  Tlteaiaa.-  Ti    13V-1l|;!r-3Al 

(B120VCA). 

bf  H.  Stler.  P.  M.  Bergstedt,  ead  H.  C,  Tilraer. 

3  Nov  59,  3p.  table  (Rept.  ao.  8926-153) 

(Coatraet  AF  33(657)8926) 

Unclassified  report 


f. 
Iiatiea. 


DESCRIPTORS:  •Rivets,  Tlteaiaa  a 
diaa  •Hoys.  Chroaiaa  alloys.  Ala 
Low  taaporataro  research.  Sheer  s 

ABBoalod,  3/l6-iB.  dlaa.,  flet  bead 
3A1  rivets  were  drlvea  late  siaglo 
TI  4A1-3MO-1V,  0.063-lB-thlck  sheet 
beat  treated  to  190  ksl  altlaate  te 
stroagtk.  Back  Joiat  eoatalaed  two 
spaced  3/i  la.  apart  aad  keld  3/8  1 
edge  of  tke  Joiat.  Tke  yield  aad  a 
loads  ere  tabalated.   (Aatkor) 

AD-402  306     Div.   26,  7.  5 
(TISTE/CAH)  OTS  price  |5.60 

Barady.  Norwalk.  Coaa. 

RESEARCH  DESIGN  AND  DEVELOPMENT.  TOOL  AND  SPLICE 

FOR  TELEPHONE  CABLE  MF-16  (  )/(U) 

Flaal  rept..  Mar  6l-Jaa  63. 

!'^^•  '!'!?  "••  "•  ^-  Colwell.   Jaa  63.  1v.  lacl. 
Illas.  tables. 

(Coatraet  DA  36-039-se-87226) 

Uaclassified  report 

DESCRIPTORS:   •Spllciag  tools.  •Crlapiag  tools 
Desiga,  Moistareproofiag,  Alaaiaaa  alloys. 
Welgbt.  Mechaaical  properties.  Dies.  Operetioa. 
Test  aetkods.  Electric  lasalatlea.  Telepkoae 
Haas. 

Tke  desiga  aad  developaeat  of  a  splice  aad 
crlapiag  tool  for  telepkoae  coble  ere  preseatod 
Prototype  aodels  qf  a  spllciag  tool  aad  sleeves' 
were  developed.   Certaia  aspects  of  tke  tool  aad 
splice  porforaaace  were  evalaated  wkiek  led  to 
refiaeaeats.  Tke  areas  of  reflBoaeat  eeatered 
areaadt  (1)  tke  teralaated  splice  properties, 
both  aechaaleal  aad  electrical;  (2)  laproveaeat 
of  the  gaide  aechaalsa  which  locates  the  prepered 
cable  ia  the  splice  prior  to  crlapiag;  aad 
13)  the  specifylag  of  aore  saitable  aetal  flaish 
roqaireaeats,  to  be  coapatible  with  exposare 
•t  fxteaded  periods  to  high  haaidity  aad  salt 
spray  coadltioas.   The  abovo-aoatioaed  areas  were 
covered  aad  ddflaite  desiga  chaages  iastltated 
sach  that  the  ^  tools  aad  3200  splices  aet  the* 
roqaireaeats.   The  criap  Joiat  atreagth  aad 
aoistare  resistaace  characteristics  were  laproved 
•ad  foaad  satisfactory;  aore  applicable  aetel 
fiaishes  were  specified  oa  critical  coapoaeats; 
It      "J".??"*'  "•'•  «'*<««»iR"«<l  •■<«  laproved, 
?  W^n?"*4J'**'«  *"•  ■»•"  »'  ••ttiag  the  MF-U 


AD-^02  310     Dlv.   26 
(TISTM/Ai)  OTS  price  $.75 

t 
Goodyear  Aircraft  Corp.,  Akroa.  Ohio. 
STRUCTURAL  FABRIC  PROGRAM, 
lateria  techaical  progress  rept.,*  1  Jaa- 
31  Mar  63, 

by  J.  0.  Miller  aad  E.  Bilsky.   3I  Mar  63,  19p. 
lacl.  illas. 

(Coatraet  AF  33(600)^3036) 
(ASO  TR  7-904,  vol.  7) 

Uaclassified  report 

DESCRIPTORS:   •Metallic  textiles.  •Reeatry 
vehicles.  Staialoss  steel.  Haaaf actariag  aeth- 
eds.  Storage,  Material  foralag. 

The  purpose  of  this  prograa.  as  related  to  aero- 
space applicatioa.  is  to  provide  e  aeaas  of  aeaa- 

factariag  large  low-deasity  AIRMAT  stractares 
Bade  of  aetallic  cloth  aad  yaras  capable  of  saall 
volaae  packagiag.   Duriag  tkls  period,  tke  looa 
desiga  was  fiaalixed  aad  fabrlcatioa  of  tke  aejor 
portioa  of  tke  looa  parts  aad  asseablies  wes 
coapleted.   Tke  desiga  of  the  take-off  aecbaaisa 


107 


WvUion  26  -  ftoDUCTlON  AND  MANAGEMENT 


Mas    e«apl«t«4    »m4   fabrUatloa   was    aadar   way.      A 
slta   for   tka   loaa  «as    sclaetad   aad   praparatieis 
ara  aadar   m»j  for    !••■   iastallatioa.      Efforts 
aro  diroetod   toward    tko  dovolopaoat   of    a    loos 
proearoMBt    spoelf Icatloa   aid   tho  aataal   preeara- 

!?ri.i'i"    ^!*'  «*»*»»1«  •'   ^rod.fllBf   a    lo»-doasltT 
AIIHAT   ia   tko  ordor   of   20   foot    «ido  with   a   aaxi- 
■■•  dopth   of  8   foot.      (A.tkor) 


AO-402   i06  Dl».       26,    17 

(TISTH/ABS)   OTS   prieo  $1.60 

Aoroprojoets    lae,,    Vott   Ckostor.    Pa. 
rWflSTIGATION   OF   ULTiASONIC    BELOrNG   OF 
■  IFlACTOir   BETALS    AND   ALLOTS. 
?l*r'i*il   P'ogroas   ropt.    ao.    3.    16   Dm   62- 

■ar  63,    6>.    lacl.    illaa.    5  rofa. 

(Coatract  NOw  63-0125-e) 

*^  Uaelasslftod  roport 

DESCirPTOiS:      •■oldia,,    'Hoat   rosittaat   .otals 
•>d   •Hays,    Niekol    alleys,    Ckreaiaa   alloys. 
IroB    allora,    Ceatrol.    Molybdoaaa    alloys. 
Titaaiaa   alloys,    Niobia*   alloys,    Taagstoa 
Ultraseaie   radiattoa. 


AD-402   425  OlT.       26 

(TISTB/Ai)    OTS   prieo  »1.10 

Foroi«.  Tock.    DiT..    Air   Foreo   Systo.s   Cona.d. 

Mrigkt-Pattorsoa  Air   Foreo  Baia,    Ohio 

IIETHOD   OF   FOBGIMC.    EXTiUDINC.    BENDING  AND   OTHEg 

DEFOIIING  OPCIATIONS   OF    SHEETED    PLASTIC 

■AIEBIALS. 

by  L.  A.  Tatkla  aad  L.  I.  Gol'tsova.   12  Bar  63 

5p.  lael.  illBS.  (Traas.  ao.  FTD-TT-62-1755' froi 

oVl*". !?*•■*  "'•  ^^■'1*2  (Appl.  Nr.  622741/25. 

23  lar  59)  pp.  I-3.  1962)   Oaelassif ltd  roport 

OESCIIPTOISi   •Hydrostatic  prossare.  •Foraiaa 
•ExtrasIOB.  Hatorials.  Skoets,  Processiaa 
Patoats,  Hydranlic  presses,  Deforaatioa, 
lapact  skoek,  Skoek  motos.  Eloctrie  disckaraes. 
Liqaids.  Plasties. 

■atkod  of  forgiB«,  oxtradiag.  boadiag  aad  exoea- 
tioB  of  otkor  oporatloBs  coaaoeted  witk  tko  de- 
foraatioa of  skootod  plastic  aatorials  is 
distiaflKiskad  by  tko  faet  tkat  tko  aeatioaed 
eporatloas  are  reallBod  aader  tke  effect  of  elec- 
tro-kydraalic  iapacts  (skocks)  origiaatiag 
opea  or  closed  vessel,  bottoa.  wall  or  lid 
■kick  is  served  by  tke  aackiaed  aatorials. 
(Aatkor) 


aa 


AO-402  428  DiT.      26 

(TISTl/JWS)    OTS   price  $1.10 

Ferei«B  Teek   Dlv.,    Air  Force  Systeas  Coaaoad, 
Vrlffkt-Pattersoa    Air  Force  Base,    Okie. 
FiOH    A   PIOGRAI   HACHINE  TO    AN    ADTOHATIC    PLANT 
(SELECTED   AITICLE), 

»Jn!!u*lA*i;'*!"""^-      ■•*  ""  ^^'    '»••    (Traas.    ao. 
FTD-TT-62-1758    froa  lassian    Book.    Pregraaaeye 
OpraTleaiyo  Metallo-leskaskcklkk  StaakoT, 
Sverdlovsk,    aaskgis,    pp.    34-37,    1962) 

Daelaaatfted  report 

DISCIIPTORSt      •ladastrial   plaata,    IiJdBstrial 
prodBctioa,   Naektae  tools.   Maekiao   skop 
practice,    Pro«raaalBg.   Ceatrol    syvteas,    Dtattal 
eoapatars.    Aateaatlew. 


AD-402  42^  Div.      26 

(TISTA/GEC)    OTS   price  $1.10 

Foreiga  Teek.    Div.,    Air   Force  Systeaa  Coaaoad. 

Mrigkt-PattersoB   Air  Force  Base,    Okie. 

HYDRAULIC    VOLUMETRIC    PUMP. 

by   L.    A.    Yatkia    aad  L.    I,-   Gol'tseva.      13  Mar  63, 

4p.    iacl.    IllBS.       (Traas.    ao.    FTD-TT-62-1847   froi 

Rasstaa   Pateat    110887.    (Appl.    No,    550495. 

17  Mar   1955).    pp.    1-3,    1955) 

Uaclassified  report 

DESCRIPTORS:      •Hydraulic    prossare   paapa. 

Electric    disckargers.    Desiga. 

Tke    iavoatloa    described    is    a   volaaotric    paap 
■itk   a   prossare  ckaaber   provided  «ttk   two 
electrodes,    ased   for  croatioa   of   spark    dis- 
ekarges,    caasiag   prossare  palses    ia    tke  coa- 
pressed   liqatd.      (Aatkor) 


AD-402  U3  Div.      26.    30 

(TISTM/AMS)   OTS   prieo  $1.10 

Forelga   Teek.    Div.,    Air   Force   Systeas  Coaaaad, 
Mrlgkt-PattorsoB    Air   Force   Base,    Ohio, 
PROGRAM   CONTROL   OF   METAL   CUTTING  MACHINES 
(SELECTED    ARTICLE), 

^r"^?"^^"    ''•■  ■"•»»•"    B»ok.    Dostl.koaiya 
V  Oblasti    TekkBickeskogo   Progressa   v   SSSR 
ProftekkiBdat,    pp.    152-157,    I96I) 

Uaclassified   report 

DESCRIPTORS:      •M.cklaiag,    •Aatoaatioa,    Mana- 
ractariag   aetkods.     Industrial    producttoa 
Processlag      ladastrial    equipaent,    Prograaaing, 
(Coapaters),    Coapaters,    Metals,    Pkoteolec trie 
effect,   Hagaetic    tape,    Paackod   tape. 


AD-402  445  Div.      26,    27 

(TISTP/RD)   OTS   prieo  $1.60 

Foreiga   Tock.    Div.,    Air   Force  Systeas  Coaaand, 
Nrigkt-Patterson    Air  Force  Base,    Oklo. 
PROBLEM    NUMBER   ONE   -    RELIABILITY, 
by    A.     I.    Berg,       18   Mar   63,    1 5p.    (Traas.    ao. 
FTD-TT-63-40   froa  Russiaa   Periodical,    Tekhnika 
Meledexhi,    No.    10,    pp,    7-10,    I960) 

Unclassified   report 

DESCRIPTORS:      •Indastrial    productioa, 
•Oaallty   coatrol,    •Rellsbillty.    Huaan   eaginoer- 
lag,    Autoaatioa,    Molecular    electronics, 
Qaality   control.     Industrial    equipaent. 


AO-402  448  Div.      26 

(TISTE/JMS)   OTS   price  11.10 

Foreign   Tech.    Div.,    Air   Force   Systeas  Coaaaad, 
WrJght-Pstterson    Air   Force   Base,    Ohio. 
READJUSTABLE    AUTOMATIC    LINES    FOR    MODERNIZED 
MACHINES    FOR    THE    PRODUCTION    OF    TAPS 
by    D     G.    Yakovlev    and  0.    E.    Nadel'aan.    28   Mar   63 
bp.    lacl.    illaa.       (Traaa.    no.    FTD-TT-63-45   froa    ' 
PeroaalBBktvayeaye   Avtoaat Ickesklye  Llnii    -    li 
HoderniBiranaykk   Uai versalnykk   Stankov    Dlya 
Isgotovlealye  Metekikov,    pp.    221-223.    1962) 

Uaclassified  report 

DESCRIPTORS:      •Taps,    •Macktne   tools,    Milliag 
aackiaes,    Macklnlng.    Grinders.    Industrial    pro- 
dactioa.    Production,    Manuf actarlag   aetkods. 


AD-402  U9  Div.      26 

(TISTM/BRM)   OTS   price  $1.10 

Foreign  Tock.    Div.,    Air  Force  Systeas  C 

Rrlgkt-Pattersoa    Air   Force  Bese.   Okie 

CASTING    IN    VIBRATION   MOLDS, 

by   y      A.    Povidaylo,    R,     I.    Sllla,    aad  V 

ii!^^  J  *r  ^^'  ^p-  ••<=»•  ">"«. 

■e,    FTD-TT-63-46   froa  Rasslaa   Book,    VI. 
m^Tp*  IV-llV""'   '  -..bl-estreyean;] 

Uaclassified   rope 

DESCRIPTORS:      •Meterial    foraiag,    -Cast 
Mloys,    Motels.    VIbratlea.  ^ 


(I  laaad. 


( 
bik 


AD-402  450  Div.      26,    4,    14 

(TISTM/AMS)    OTS   price  »1.l6. 

■rIgkt-Patterson    Air   Force  Base     Oklo 
ON    THE   FEASIBILITY   OF   THE    ANoSe-JET 
PROCESSING   METALLIC    SURFACES 

Kb?:    *5    ''•J'";,    ^   ""    63, '5p.     lacl.    i 
tsble,    2   refs.    (Traas,    ao.    FTD-TT-63-49 
D.kl.-y    Akadea.i   N.uk   BSSR,    6.8.    ppf  ^^4 

Uaelasslfled  repoi 


«iaad. 
METH40  OF 

us. 

ea 
96, 


DESCRIPTORS:      •Electrolytic    pollski.g 

Jlchi:?"*  :""«"«"«.    •>•»•.    Abraslvl'il 
Mackiaing,    Material    reaovsl.    Abrasives 
Electrolytes,    RBBafacturlag  .e"o2.!      ' 


«D-402   451  Div.       26 

(TISTM/BRM)    OTS   price  $1.10 

S^[!i?'o^'"'-    ■"'••    *•'   ''•"e   Systeas  Coa 
■rlgkt-Patterson    Air   Force   Base     Ohio 

!EII!^n^^?2Jii''""^    """"CT    DEFORMING    FORC 
■  EANS   OF    ELECTROHYDRAULIC    SHOCKS 

4P.    iBcl.    lllas.    (Traas,    no.    FTD-TT-63-25 

J'Jlrior,?"*   '•'•/^2502    (Appl.    Nr.    il 
U  May    1962),    pp,    1-3,    1952) 

Unclassified   report 


1::; 


DESCRIPTORS; 

discharges, 

shock. 


•Material    foralig,    Electr 
LJqalds,    Shock   waves,    lapae 


AO-402  463  Div.      26.    17 

(TISTM/AMS)    OTS    price   $1.60 

Foreiga   Tech.    Div..    Air   Force   Syite.s   Coaa 
"right-Patterson    Air    Force    Bate      Ohio 
CERTAIN   CHARACTERISTICS   OF    WELoiNG   TITANIUM 

«»r  S.    M.    Gurevich.      29  Mar    63.    17p      i,cl 
•bles.    22   refs.       (Trans,    no      FTDi!TT-63-22 
""i"    PTlodic.l.    Avtoaaticheskay.   Svark 

"••    5.    pp.    33-48.    1957) 

Unclassified   report 
DESCRlPTORSi      •Meldiag.    Meldiag   flaxes 


*D-402   469  Div.      26     25 

(TISTP/PCR)    OTS   price  $1.10 

Im!!?'.^""-    "''••    **'^   ''''"•   Sy«te.,  Co 
ru.2^    '^'""**'"   **'   ^«"e   Bate,    Ohio. 
INARGING    SOLID    PARTICLES    AND    DRaPS    IN   AN 
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Moscow, 
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iFllas, 


ind, 
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PROPOLSION  systems  -  Division  27 

ELECTRIC  FIELD. 

JMr;  V   Moiteyev.   U  Mar  63.  8p.  lacl.  illu,. 
I   reft.   (Traai.  ao.  FTO-rT-62  1830  froa 
Russiaa  periodical,  Referativayy  .hur«al. 
Khiaiya.  ao.  I5.  pp.  55-57.  1961) 

Uaclassified  report 

?f•?l!^"«^'  •Charged  particles.  •Electric 
fields.  •Paint  applicators.  Coatings.  Equa- 
tioas,  Tkeory.  Drops,  Autoaatic        ^ 


Tke  electrical  ckarge  of 
drops  of  paiBt  in  contac 
as  a  result  of  raising  t 
source,  of  usiog  aateria 
conductance,  of  skarp  ro 
aad  of  decreasiag  tke  tk 
of  aaterial  oa  tke  edge 
certain  variables  siault 
siie  of  the  charge  it  is 
aaintain  the  technologic 
the  voltage,  paiat  flow 
paraaeters  of  the  aateri 


solid  particles  or 
t  charging  is  achieved 
he  voltage  of  tke  power 
1  witk  kigk  electrical 
UBdiag  of  tke  atoaiser, 
ickness  of  tke  layer 
of  tke  electrode.   Since 
aneously  influence  the 

necessary  strictly  to 
al  regiae  according  to 
rate,  aad  electrical 
al.   (Autkor) 


27.    PROPULSION  SYSTEMS 

AD-401  244     Div.   27.  14 
(TISTM/BRW)  OTS  price  $2.60 

Calorobic  Materials  lac.,  Pearl  River   N   v 
DEVELOPMENT  AND  UTILIZAT  ON  OF  OPTlSui  TEcIniopf^ 
rSSee?' NSzz'fES*""^  "'  TlTANlUM^SJioiMfSr'^"" 
Quarterly  rept!  no.  2, 
by  R.  Strlckaaa.  and  J.  Doanelloa.   Jaa  63   IOd 

-cl   iUut.  tables.  (Teckaic.l  r;pt   ?R  371  S/5) 
5553'20ol)  ''*-^°-°69-0RD-3747,  Projf  io    ^^''^^'^ 

UBClastified  report 

DESCRIPTORS:   .Rocket  aotor  aozxlet.  .Refrac- 
tory aaterial*.  Titaniua  coapoundt   Boron  co^ 
pound..  Nitride..  Boride.,  M«h"„  ;,"•;:„"„?:,■: 

Si.  e'rirr'p'^  ""'  """'"»•  "y<«"''?ic  prellU, 
lir  n  .'•  !"*"  «»"».  Non-dettructive  tett^ 
}'!;inj;      '  "-i-tloa.  Material..  Material 

[l!.'nfd^?[  rifloroat  coatrol  oa  the  raw  a.ter- 
foiL  .^  K    •-»>»•«>"*■*  procet.ing  .tep.  wat 
fou.d  to  be  required,   la  the  fabricatioa  of 
various  speciaens  to  final  di.en.ion.  of  coaooti- 
tion,  A  and  B.  identical  tooling  and  cuttinr 

tlon  of  the  product  bar  was  optiaized  by  the 
■  ewly  developed  diaaond  wheel  t.r.nin,  tech"lqae 

I'orli  ?orh!fi'""''f  »»»P«tion  pro?ed.re.  2ad' 
??.red  T^^?  "terial  coapotition,  were  ett.b- 
li.hed.  Tooling  for  the  HTB-3  rocket  nozzle  in- 
sert coapactt  wa.  coapleted  and  te.ted.   (Author) 

AD-4ri  467     Div.   27.  9 
(TISTA/VGM)  OTS  price  $2.60 

Cornell  Aeronautical  Lab..  Inc    Buffnin   n   v 

UNSTEADY  STALL  OF  AXIAL  F^OM  CoipRESsSis' 

Quarterly  progre.t  rept.  »o.  1, 

by  M.  G.  Brady.   Mar  63.  24p.  incl.  ill...  ^  refs 

(CAL  rept.  no.  AM-1762-A-1) 

(Contract  DA-49-186-AM-1 3 (X) ) 

Unclassified  report 

DESCRIPTORS:   .Axial  flow  coapres.ors.  Miad 

un.el  aodelt.  Model  tettt,  L.ai.ar  biund.ry 
t!rhl;.   ""I'*'""'  Stalling.  Vortices.  Per- 
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tiag  stall 
cs  af  axial 
will  ba 
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raetaris- 
11,  aad 
tiag  aa- 
earraat 
aa  tka 
der  tka 
tady  af 
eaaslag 
(2)  aa  ax- 
taria  far 
liadar). 


AD-401  587     Dl».   27,  1 
(TISTA/riL)  OTS  prlea  $2.60 

I*T*i!V**'-  "*•'••  *•'  ^"ca  Srsta.s  Caaaaad. 
■rfgkt-Pattarsaa  Air  farea  Basa.  Okla. 
ON  THE  PIOBLEI  OF  SYNTHESIZING  BLOCK  DIAGIWS 
roi  SELr-ADJDSTING  CONTtOL  SYSTEMS  FOB  TUBBO- 
Jrr  ENGINES  BITH  AFTEBBUBNEBS. 

ky  ».  A.  Badaar  aad  Ya.  A.  Byaiaaar.   26  Fab  63 
:^5l  !"'•  •""••  t"bl»«  (Traas.  aa.  FTQ-TT-62- 
1639  fraa  Basslaa  Baak.  Avtoaat Ickaskaya 
Bafiliravaai/a  Aviadvlf atalay,  skornik  atatay. 
Okoraagis,  laakva.  Ha.  3,  pp.  33-50,  1961) 

Oaelassifiad  raport 

DtSCBlPTOBSi   -Tarbajat  aagiaaa.  Cireaita, 
Aftarkaraars,  Caatral  syataaa. 

Tka  proklaas  af  ayatkasialag  kleek  diagraas  of 
salf-adjaatiag  caatral  ayataas  far  tarbajat  • 
•aglaaa  aitk  aftarkaraars,  akick  aasara  opti- 
aalliatiaa  af  tka  traaalaats  ia  tka  caatral  cir- 
eaita far  tka  apaad  af  ravalatiaa  aad  gaa  taapar- 
•tara.  ara  prasaatad.   Tka  spaeiftc  aataras  af 
tka  vartatlaa  ia  tka  dyaaaie  paraaatars  af  tka 
aagiaa  aad  paraaatars  af  tka  eaatrollars  aadar 
dtffaraat  fligkt  caadltiaal  ara  takaa  lata 
aceaaat.   (Aatkar) 


AB-i01  7i1      DlT.   27,  25,  10 
(TISTI/PCB)  OTS  priet  $1.60 

raralga  Tack.  Dir.,  Air  Farce  Systaas  Caaaaad, 
■rlgkt-PattarsoB  Air  Force  Base,  Obio. 
TIANSIINTS  IN  THE  BURNING  OF  PONOEBS. 
ky  B.  T.  NavaBkiloT.  15  itr  f3,  13p.  lacl. 
illai.  1  raf.  (Iraas.  aa.  rTD-JT-63-112  fraa 
Basslaa  Periodical,  Zkaraal  Prikladaoy  Hekkaaiki 
1  Takkaickaskey  FliikI,  aa..  5,  pp.  83-88.  1962) 

Oaelassifiad  raport 

DKSCRIPTORS:   •Bxpleslra  aaterials.  "Coabus- 
tiaa,  •Socket  aotort  (Solid  propallaat), 
Valaeity.  Prassara,  Taaparature.  latkaaatical 
•aalysis,  Bqaatloas,  Solid  rocket  prapallaats. 
Caakastiaa  prodaets.  Backet  aotar  aaislas. 

Tha  slaylast  aoastaady-state  praeassas  dariag 
tka  traasitiaa  of  tka  baraiag  of  powder  froa 
•■•  ataady-stata  ragiaa  to  aaatker  are  oxaalned. 
iy  aaaorieally  salTlag  eqaatioas,  tka  tiae- 
««peadeaees  of  tka  karalag  velocity,  pressares 
la  tka  akaabar,  aad  teaperatare  profiles  ia  tka 
•olid  pkasp  are  deteraiaed.   (Aatkor) 


AD-i02  093     01 ».   27,  12 
(TISTA/PBL)  OTS  >rice  $2.60 

Ogdea  Air  alteriel  Area,  Bill  Air  Force  Base. 

Otak. 

BBMVAL    AND   BIPLACIIBNT   PBOCEDDBE    FOB   NOZZLE 


CLOSURE,    IH99B    BOOST    NOTOB. 

by   Don   F.    Hoods.      Apr    63,    21p.    iael.    illas. 

(Bept.  ao.  OOY-TR-63-8) 

Uaclassified  report 

DCSCBIPTOBSi   •Bocket  closure  caps.  •Rocket 
aotor  Boaales.  Booster  rockets.  Bocket  aotors 
(Solid  propellant).  Sealing  coapounds.  Guided 
aissiles  (Surface-to-air).  Maintenance.  Seals. 


Tka  a 

Bocke 
closu 
Occas 
reaov 

COB  si 

polyu 

expos 

seali 

witk 

rep  la 

p  ou  n  d 

laser 

tke   s 

reaov 

pract 

qaire 

able 


oaile    oDeaing    of   tke    IH99B   Boost    Motor    (H51 
t    Motor)    is    sealed   by    a   polyarethane    foaa 
re    bonded    to   tke    nossle    expaasion    cone, 
ioaally    tke    closure    is    daaaged    aad   aust    be 
ed   and    replaced.      The    reaoval    procedure 
sts    of    very   carefully    chiseliag   away   the 
rethaae    foaa   aatil    the    boadiag   aaterial    is 
ed.      The    boadiag  aaterial    (polysulfide 
ng   coapeaad)    is    thea    reaoved    by   peeling    back 
the    fiagers    aad    by   sanding.      The    closure    is 
ced    by    applying    a    coaaercial    sealing   coa- 

to   the    elesare   aad   aoaxle    expaasion    cone, 
ting    the    cloture    Into   the    cone    and   allowing 
ealiag   coapoand    to   care.      Field    or   depot 
al    aad    replaceaent    of   daaaged    closures    are 
leal.      No    special    tools    or   eqaipaent    it    re- 
d.      Necessary   aaterial    aad   parts    are    avail- 
through    Boraal    supply    chaaaels.      (Author) 


AD-i02  393  Oiv.      27.    30 

(TISTA/GEC)    OTS   price  $12.00 

Daited   Technology  Corp. ,    Sunnyvale,    Calif 

DEVELOPMENT   OF    NONDESTRUCTIVE    TESTING  TECHNIQUES 

FOR    URGE    SOLID-PfiOPELLANT   ROCKET   MOTORS 

Fiaal    rapt..    1    jBae   62-31    Jaa   63, 

by  Charles    Harris.      17  Apr    63.    I60p.    iacl.    illas. 

tables.    11    refs.      (Rept.    ao.    OTC   2015-FR) 

(Coatract  AF  0^(611)8018) 

Oaelassifiad  raport 

DESCRIPTOBSi   •Rocket  aotort  (Solid  propel- 
leat).  Test  aetkods.  Oltratoaic  radiatioa. 
Badiograpky.  Ef f ecti veaeat .  Tkaraal  iatulatioa. 
Bocket  cases,  Boadiag.  Coabastioa  chaabar 
liaars.  Coaf igaratioa.  Noa-destf ucti ve  testiag. 
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aa  avid 
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e  to  deteraiae  tke  capabilities  of 
test  aetkods  best  salted  to  tke 
Itical  defects  la  large  solid- 
rs.   A  critical  defect  aay  be  da- 
erfeetioa  ia  a  aeter  wkick  will 
ess  of  aa  assigaed  aissioa.   Two 
f  defects  are  classified  as 
less  of  tkeir  siae.   Tkese  ara  a 

aaboad  exposed  to  propeilaat 
defect  wkick  teads  ta  prepagate 

Aaalytical  stadias  saggasted  tkat 
ratioas  of  propallaat-liaar  aa- 
s  aay  propagate.   Experiaeatal 
ed  witk  a  PBAN  propeilaat  skewed 
defect  propagatioa.   (Aatkor) 


AD-i02  i73     Div.   27 
(TISTH/BD)  OTS  price  1^.60  . 

Foreiga  Tack.  Div..  Air  Force  Systeat  Coaaaad. 
Mrigkt-Pattertoa  Air  Force  Base.  Okie. 
NEBS  OF  THE  HIGHEB  INSTITUTIONS  OF  LEARNING 
MACHINE  CONSTRUCTION.   (SELECTED  ARTICLES). 
19  Mar  63.  iOp.  iacl.  illas.  refs.   (Traas  ao. 
FTD-TT-63-33  froa  Isvestiya  vysskikk  ackebaykk 
savedeaiy.  Maskiaostroye«iye.  No.  2.  pp.  19-30. 
66-77.  I960) 

Uaclassified  report 

DESCRIPTOBSi   •Tarbiaes.  'Gas  tarl^iaas.  •Axial- 
flow  coapressors,  Coapressor  blades,  Flatter. 
Ceoliag.  Aeredyaaaic  cbaractarittics. 
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AD-^01  025     Oiv.   28   . 
(TISTB/AB)  OTS  price  $15.50 

Illiaols  0. .  Orbaaa. 

THE  MEASUREMENT  OF  INDIVIDUAL  DIFFBBBNcis  IN' 

PERCEIVED  PERSONALITY  TRAIT  RILATIONSHJ^S  AND 

THIIR  RILATION  TO  CERTAIN  DITIRMINANTS. 

Doctoral  thesis. 

by  Oarhl  M.  Padersea.  Sap  62,  222p.  H ;  .  Uiaa. 

tables.  U6  refs. 

(Coatract  Near  183439) 

Oaelaisiflad  repi rt 


AND  HUMAN  ENGINEERING  -  Division  28 


DRSCRIPTORSt 
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sis,  Ideatifieatiea 
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trait  relatioaships 
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AD-i01  iu     Div.   28 
(TISTB/AV)  OTS  prlea  $9.60 

Baskiagtaa  U. ,  St.  Laals,  Me. 

THE  MEASOBEMENT  AND  ETALOATIOH  OF  OfEB-  AND 

OMDEBACHIBVBMENT. 

Proceedlags  ef  a  Coafereace  oa  Researah 

Betkodology  la  Tralaiag. 

by  PklUp  H.  DaBola  aad  Edward  V.  Haekajt 

*pr  63.  11p.  Iacl.  tables,  100  rafa.  (l 

rept.  aa.  8) 

(Ceatraet  Near  816(02)) 

Oaelassifiad  ray 


DESCRIPTOBSi   •Syapoala.  •Payekoaetrl 

•Achieveaeat  tests.  Perseaality.  Matl 
Learaiag.  Stadeats.  Saciology.  Caltar 
liegrapkles.  Tralaiag.  Edaeatloa. 


AD-i01  290     Div.   28 
(TISTB/AH)  OTS  prlee  $1.60 

Tkoaas  J.  Matsoa  Researek  Ceater,  Yorkt 
Beigkts.  N.  Y. 

BEHAVIOBISTIC  OR  NORMATIVE  DECISION  CRIlfiR 
by  Martia  Skubik.   19  Mar  63,  18p.  iacl 
13  refs.   (Researek  paper  RC-902; 
(Coatract  Near  377500.  ProJ.  NR  0^70^0) 

Uaclassified  repeMt 


DESCRIPTORS:   •Decisioa  aakiag,  EcoaotUca, 
Behavior,  Theory,  Gaae  theory.  Aaalysl 
Syathesit.  Modelt  (Siaalatioas) , 


Differeat  aodels  of  decisioa  aakiag  pro 
discussed  aad  coatrasted.  It  is  poiated 
differeace  betweea  cartaia  ■ ratloaallatl 
■odels  aad  kearistic  decisioa  rales  is  a 
■atter  of  tke  scope  of  tke  process  beiag 
tkaa  a  basic  dlffereace  ia  approack.   ( 
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AD-i01  291      Div.   28 
(TISTB/AB)  OTS  price  $1.10 

Illiaois  U. .  Orbaaa. 

STUDIES  OF  CONCEPT  INVENTION. 

Fiaal  rept., 

by  Lee  J.  Croaback.   1  Apr  63.  9p. 

(Ceatraet  Near  183433) 

Daclasalfled  report 

DESCRIPTOBSi   •Perceptioa,  •Learaiag,  Tkeory, 
Test  aetkods,  Syathesis. 

Tkls  stady  ef  eeaeapt  foraatiaa  lavestlgated  tke 
followiag  kypatkesist   wkea  a  parsoa  aacaaaters  a 
series  of  objects  of  a  cartaia  type  aad  observes 
certaia  asaaelated  properties  or  coaaeqaaaces,  ke 

will  eeao  to  rely  ea  cartaia  aspeets  ef  tke  ob- 
ject as  predictors.   Oltlaately,  ke  will  develop 
a  tkeory  abeat  tke  class  of  objects,  so  tkat  frea 
its  ckaraetarlatiea  ke  eaa  predict  wkl«k  ef  tke 
possible  ceaseqaeaces  will  eeear.  I.e.,  ke  will 
iafer  tke  properties  of  tke  object  froa  selected 
4ata.   Wkile  tkls  process  is  frequently  percep- 
taral  aad  aaverballsed,  witk  ceatinued  experieace 
a  persea  skaald  be  able  to  develop  explleltyly 
foraulated  rales  for  tke  predictloas.   A  key  step 
la  tkis  kypetkeslsed  process  is  ideatifieatiea  of 
diaeasieas  or  eohstructs.  I.e.,  tke  structariag 
of  tke  stiaalas  set.   Tke  kypotkeris  was  tkat  tke 
persoa  iaveats  diaeasieas  for  tkiakiag  abeat  ua- 
faailiar  stiaali  objects  or.  aore  specifically. 
tkat  froa  tke  iadefiaitely  large  naaber  of  partly 
redaadaat  attributes  tkat  could  be  uted  to  de- 
scribe dlffereace^  aaoag  tke  stiaali.  ke  sel'ects 
certaia  oaes  tkat  ke  oftea  fiads  relevaat  to 
criteria,  aad  tkereafter  ases  tkese  attribates  as 
a  fraaework  ia  establiskiag  predictive  laws  evea 
far  aew  criteria.   Tke  loag-raage  pregraa  was  ta 
study  tke  process  by  wkick,  tkroagk  a  series  of 
coacept-foraatlaa  tasks  lavelviag  tke  saae 
stiaulus-faally,  tke  persoa  develops  a  coacep- 
taal  stractara  regardiag  tkat  faaily.   (Autkor) 

AD- 401  393     Div.   28.  1 
(TISTP/FEM)  OTS  price  $2.60 

BAND  Corp.,  Saata  Moaica.  Calif, 
INSTRUMENTAL  VARIABLES  IN  FACTOR  ANALYSIS, 
by  Albert  Madaasky.   Apr  63.  16p.  20  refs. 
(Rept.  ao.  RM-3591-PR) 

(Ceatraet  AF  49(638)700) 

Uaclassified  report 

DESCRIPTORS!   •Factor  aaalysis.  •Psyckoaatrics, 
Saapliag,  Errors.  Matrix  algebra.  Real  vari- 
ables. Stetistical  tests. 

Tka  factor-aaalysis  aodel  is  rewrlttea  as  a  sys- 
tea  of  liaear  structural  relatioas  witk  errors  ia 
variables.   Tke  aetkod  of  iastruaeatal  variables 
Is  applied  to  tkis  revised  f ora' of  the  aodel 
to  obtaia  estiaates  of  the  factory  loadiag 
aatrix.   Tka  relatioa  betweea  thi«  aethod  aad 
iaterbattery  analysis,  proportional  profile 
analysis,  and  canonical  factor-analysis  is 
pointed  out.   In  addition,  aa  estiaatioa  pro- 
cedure based  on  replicated  saapliag  different 
froa  proportional  profile  aaalysis  is  gives 
(Author) 

AD- 401  40  5      Div.   28 
(TISTB/AB)  OTS  price  $1.10 

6570tk  Personnel  Researek  Lab.  Aerospace  Medical 
Div.,  Lacklaad  Air  Foi;ce  Base.  Tex. 
CHANCE  DISTRIBUTION  OF  INCONSISTENT  RESPONSE 
PATTERNS  IN  PAIRED  COMPARISON  AND  MULTIPLE 
RANKING  DESIGNS 

Jaa  63.  5p.  iacl.  illas. 
no.  PRL-TDR-63-1) 


by  Ckarles  E.  Ziaaar. 
table.  4  refs.  (Rept. 

(ProJ.    7719) 
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DESCBIPTOBS:   •PiycaoMt rica.  •Corrciaiioa 
t*ckalquti,  Statistical  tflatrlkatlcaa. 
Payckala^y. 


AO-^01  654     Dl».   28 
(TISTB/AH)  OTS  priet  $4.60 


CaaparatlT*  Jad«a« 
icalas  far  varlaaa 
eritarla.   !■  leal 
•aaa,  fraqaaacy  af 
elal.   Ta  datarala 
■laplar  aatf  aara  a 
•Iga  caa.ka  avalaa 
far  a  ca|iplata  pal 
pra«raai  aara  a4ap 
af  paailkla  ratpaa 
•aaplatf  ta  tfataral 
laeaaalataat  raapa 
far  tha  1000  raatfa 
tkat  tka  aaltlpla 
paaalkla  aaakar  af 
tka  fraqaaaey  af  1 
trlkatlaaa  wara  aa 
vlaad  t9i    tastlif 
qaaaclaa  far  data 
Isaa  daaiga  ara  la 
traaa  aaearraaeas 
tka  aaltlpla  raakl 
tka  aaraal  dlatrlb 
avalnata  aaplrleal 
paraaatara  kara  da 
af  tka  fall  papala 
(Aatkar^ 


Bta  ara  aaad  la  davalaplaf 
paraaaaal  aad  aecMpatlaaal 
lag  data  fraa  palrad  eaaparl- 

laeaaalataat  raapawaa  If  era- 
a  akatkar  lafaraatlaa  trwm.   tka 
caaaaleal  aaltlpla  raakiag  da- 
tad  ky  tka  aaaa  taekaiqaaa  aa 
rad  caaparlaaa  daaiga.  eaapatar 
tad  akaraky  tka  fall  popalatioa 
aa  pattaraa  eaald  ka  raadaaly 
aa  tka  ekaaea  dlatrlkatlaa  af 
aaaa  far  katk  daalgaa.   laaalta 
aly  aalaetad  pattaraa  akaaad 
raak  ardar  daalga  raatriets  tka 

raapeaaa  pattaraa  aad  radaeaa 
aaaaalataat  pattaraa.   Tka  dla- 

dlffaraat  tkat  taekalqaaa  da- 
algalfleaaca  af  axtraaa  fra- 
froa  tka  elaaalc  palrad  eaapar- 
appraprlata  far  avalaatlag  ax- 
ia  aaltlpla  raakiag  data.  Slaea 
ag  diatrlbatloa  appraxlaataa 
atlaa.  It  aaald  ba  aaltabla  ta 

data  ky  caaparlaaa  aitk  tka 
taralaad  far  tka  raadaa  aaapla 
tlaa  af  raapaaaa  pattaraa. 


Airborne  lastraaantt  Lab.,  lac.  Deer  Park.  N  Y 

FOBB  PERCEPTION  IN  VIDEO  VIEMINGi   EFFECTS  OF 

BKSOLUTION  OEGRAOATION  AND  STEREO  ON  FOIM 

THRESHOLDS. 

Bept.  oa  laforaatioB  Traaiaias ioa  .  f or  Oacialoa, 

by  Noraaa  E.  Freaberg.   Oac  62,  42p.  iacl.  illaa. 

19  refa. 

(Coatraet  Af  19(628)328,  PraJ.  967i) 

(ESO-TOB-63-136)       Uaclaaalflad  rapart 

OESCRIPTOBSt   "Taleviaioa  diaplay  ayataaa, 
•Vision,  •latalligibility,  laagaa,  Oia- 
tartian,  Staraoacapic  diaplay  ayataaa,  Tkras- 
kolda  (Pkyaialagy).  Oagradatioa,  Taat  aatkoda. 
Beaelutiaa. 
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olda  for  vidaa  viealag  of  raadoaly  coa- 
ad  feraa  ara  detaraiaad  aadar  coaditioas 
torial  dagradatioB  and  steraaacopicpreaea- 

Fara  racegaltioa  la  aot  aigiif icaatly 
ad  by  atarao  viawiag  bat  diaeriaiaatloa 
aid  la  redacad.   All  fera  tkretkolda  are 

aeaaitive  to  tldeo  iaaga  degradatioa. 
aeaity  la  aot  aigaif icaatly  related  to 
fora  tkreakolda  aad  can  be  affected  by 
atioa  af  a  pattera  in  relatloa  to  video 
iaea.   (Aatkar) 


AD-401  ^0      Olf.   28 
(TISTB/A»)  OTS  price  »1.60 

Bnreaa  of  Naval  Peraaaaal,  Baaklaatoa.  D.  C 

DEVELOPMENT  AND  STANDABDIZATION  OF  FOBB  6  Of  THE 
D.  S.  NAVY  LITERACY  TEST, 

ky  Leon.'d  Saaaaoa.   Aag  62,  lip.  !„!.  ta.ioa. 
i  refa.  (Teekalcal  balletla  62-15) 

Daelaaalfied  report 

DESCBIPTOBS,   -Aptltada  taata.  Staadardi.atioa. 
Ideatifleatioa.  Becraltiag,  leadiag.  Teat 
coaatractloa  (Payckology) .  Naval  peraoaaal. 

A  aea  fora  of  tke  Literacy  Teat  to  replace  tke 
Literacy  Teat.  Fora  X-1 ,  (LIT  X-1 )  »•  developed 
aad  ataadardiaad.   Siace  Morld  Mar  II,  LIT  X-1 
baa  kaea  aaed  operatleaal ly  aa  aa  aid  la  ideatl- 
fyiag  Navy  racralta  altk  abllltiea  too  Halted 
far  reteatiea  la  tke  Navy.   Tke  aea  Literacy 
Teat,  Pora  6,  la  a  alfaifieaat  iaproveaeat  ever 
Pera  X-1  la  taraa  ef  ita  dlfficalty  level  aad 
diacriainatlBg  poaer  aa  aell  aa  la  taraa  of  ita 
correlatioas  altk  otker  teata  af  readiag  ability. 
A  aea  foraat  iaeorporatiag  reaaable  bookleta  aad 
separate  aaaaer  akaeta  aaa  dealtaed  akick  aill 
provide  ecoaaaj  la  aaiataiaiag  teat  iavaatariea 
aad  la  acariag.   Tke  Literacy  Teat,  Pora  6,  »aa 
receaaoBdad  for  aarly  operatleaal  aaa.   Tke 
eorrelatiea  betaeea  LIT  6  aad  tke  Staaford 
lasdiaf  Teat  (average  r  -  .76)  la  aigaificaatly 
klgker  tkaa  tkat  katweea  LIT  X-1  aad  tke  Staafard 
■aadlag  Teat  (average  r  -  .45) j  tkerefore,  LIT  6 
•aa  ba  caaaidered  a  aere  aatiafactory  aeasare  of 
readiag  aekieveaeat  tkaa  Para  X-1.   Tke  ataadard 
*!!*•*♦•■  *•»  ^••^    laareaaad  fraa  abeat  3.3  la 

LIT  6  are  ef  a  aere  appropriate  dlfficalty  level 
tbaa  tbeae  la  LIT  X-1  for  aae  altk  reeralta  wltk 
«CT  belea  a  Navy  ataadard  aeore  of  36,  tke  aver- 
age dlfficalty  valaea  belag  .68  aad  .93,  te- 
apactively.   Tke  iateraal  eaaaiateaey  aatiaatda 
1*;,'!^*'*"**^  "Ppaar  to  be  aatiafaetery  for 
LIT  6.   Seviaga  ia  aeerlaf  tlaa  aad  la  aaterial 
•111  be  effected  tkreagk  tke  raplacMaeat  of 
LIT  X-1  ky  LIT  6.   (Aatkar) 


AD-401  667     Oiv.   28 
(TISTB/AB)  OTS  price  |5.00 

laatitate  for  Payckologlcal  Beaearck,  Tafta  D.. 

Bedford,  Meat. 

HUBAN  ENGINEBBIN6  BIBLIOGRAPHY. 

Oct   62.  343p.  (BNR  rept.  ao.  ACB-75) 

(Caatract  Noar-^9413) 

Daelaaalfied  report 

DESCRIPTORS:   •Huaaa  eagineeriag.  •Bibllog- 
rapkiea. 
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Design  of  work  space,  eqaipa 
Clotkiag  aad  personal  eqaipa 
Special  eaviroaaeatal  factor 
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Baaaa   Paetora    Reaearck    lac.    Lea    Aageles,    Calif. 
A    STUDY    OF    FACTOtS    INFLUENCING   THE    JUDGMENT    OF 
HUBAN    PERFORBANCE. 
Teekalcal    rept.    aa.    3   oa  Tke    laflaeace    of   Oaaaaal 

Parforaaacea    aad  Tiae-order   oa   Perferaanca 
Jadgaent , 

by    Jaaea    J.    BcGratk.      Apr   63.    25p.    iacl.    illaa. 
tablea,    A   refa. 

(Contract    Near    12^1(00),    PreJ.    NR    15>165) 

Uaclaaalfied   report 
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PSYCHOWGY  AND  HUMAN  ENGINEERING  -  Division  28 


Tke 

perf 

of  a 

Sile 

ator 

Tke 

til 

aean 

Nsed 

tke 

of  a 

A.  B 

Six 

BOVi 

tken 

all 

iapr 

inst 

bias 

rati 


ef fecta 

oraance 

seqaenc 
at,  rolo 
s  perfor 
operator 
tkey  cou 
reactio 
as  • • as 
top,  bot 

rating 
.  aad  C, 
groaps  o 
e.  Tkey 
separat 
perforaa 
essions 
aaces  la 
a  perfo 
aga.   (A 


of  tke  occarreace  of  aa 
and  of  tiae-order  on  tke 
e  of  perforaaace  were  at 
r  aovies  aere  aade  of  si 
aiag  a  siaple  reactioa-t 
s  bad  bees  tkoroagkly  pr 
Id  deliberately  aanipala 
a  tiaes  (BRT).  Tbree  op 
cborlng  perforaers* •  to 
toa,  and  aiddle  perforaa 
scale.   Tke  otker  tkree. 

eack  perforaed  five  1-a 
f  raters  (total  N  -  239) 

saw  the  three  anchoring 
ely  rated  A,  B,  and  C  on 
nee.  It  waa  coacluded  t 
of  a  Horker  being  rated 
at  iapreaaioHs)  can  sign 
raance  Jadgaent  and  prod 
uthor) 


JM4gaent 
Bdijdd. 

X  i^lle  oper- 
task. 
ced  aa- 
te  their 
eratora  aere 
illustrate 
levels 
opjarators 
inutje  trials, 
visaed  the 
peiiforaers, 
thHlr  over- 
first 
in  soae 


iae 
acti 


nee 


hat 

(anli 


if  i  :iantly 


ace 


mv-  ''^ 


,  -,       Div.   28 
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Arisona  State  U. ,  Teape. 

REINFORCEBENT  VARIABLES  IN  THE  CONTROL 

TEXTUAL  RESPONSES. 

by  Arthar  B.  Staats.  Jadson  R.  Flnley  ai 

Bar  63,  13p.  lUas.  refs.   (Tecknlcal  re 

■0.  23) 

(Coatraet  Noar-279^02) 

Uaelassified  repolit 


Cf  UNIT 


4   otkeri 


DESCRIPTORS:  •Reading.  •Verbal  bekav 
■Conditioned  response.  •Learning.  Sta 
Ckildren.  Vocabalary,  Attention.  Inst 
tion. 


■ork  aaa  begun  on  the  developaeat  of  an 
aental  procedure,  recording  apparatas. 
»ystea  of  reinf orceaent  aitk  akick  tost 
tke  acqaisitioB  of  textaal  behavior.   Us 
tkese  developaents  a  stady  was  conducted 
tkree  4-year-old  children  were  run  in  20 
training  sessions.   The  children  continu 
training  until  E  suspended  the  experiaea 
two  cases  the  training  extended  for  ^0  a 
with  the  behavior  reaaining  in  good  stre 
the  end.   The  resalts  suggested  that  the 
eedure  and  recording  technique  could  pro 
•ensitive  records  of  the  conditioning  of 
taal  responses  aad  that  the  reiaforceaen 
■as  capable  of  aaintaining  work  and  atte 
tlonal  behaviors  over  long  periods  of  ti 
present  stady  investigates  tke  valae  of 
rials,  apparatas,  aad  geaeral  procedure 
daciag  reliable  reaults  relating  indepen 
variables  to  tke  dependent  variable  of  r 
•cquisitioas,  i.e.,  tke  effect  upoo  read 
•f  tke  aanipulation  of  various  reinforce 
ickedules,  using  aiiltiple  sckedule  teckn 
la  addition  to  validating  tke  extension 
taia  bekavior  principles  to  tkis  coaplex 
iiaan  learning,  the  experlaent  tests  var 
•■d  procedures  iaportaat  to  tke  further 
reading  (and  other  types  of  child  learni 
to  the  construction  of  an  effective  rea 
prograa.   (Autkor) 
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AD-401    700  Oiv.      28 

(TISTB/AM)    OTS    price   $2.60 

Tracer    Int.,    4jistin.    Tex. 

THE   DESIGN    OF    A   PSYCHOPHYSICAL    EXPERIMENT    AND 

THE   OEVELOPBENT    OF   THE   EXPERIBENTAL    MATERIALS 
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TO  ASSESS  THE  SCENICS  DISPLAY. 
Final  rept., 

by  Brace  H.  Deatherage.   8  Jaa  63,  I6p.  illaa. 

table. 

(Contract  NObsr-85185) 

Uaclaaalfied  report 

DESCRIPTORS:   •Haaan  eBgiaeering,  •Stereo- 
acopic  diaplay  systeaa,  Sigaal-to-aoiae  ratio 
Sonar  peraonnel,  Tiae,  Space  perception. 
Claasificatioa.  Identification  systeaa,  Viai- 
bility.  Sonar  eqaipaent. 
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U. ,  of  Michigan, 


AD-401  878      Div.   28 
(TlSTB/AB)  OTS  price  $1.60 

laatitate  of  Science  and  Tech. 

Ann  Arbor. 

RESPONSE  BIAS  EXPLANATION  OF  MORD-FREQUENCY 

by  Daniel  H.  Caraon.   Apr  63.  7p.  incl.  illus. 
tables.  2  refs.  (Rept.  no.  2900-374-R) 
(Contract  DA  36-039-ae-7880l) 

Daclassified  report 

DESCRIPTORS:   •Perception.  •Intelligibility 
Vision.  Reading.  Vocabulary.  Batheaatical  pr< 
diction.  Test  aethods.  Distortion. 
Identifica'tioa. 
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word-frequency  effect  observes  that,  wh 

enied  in  equally  noisy  conditions,  word 

ing  acre  frequently  in  the  langaage  are 

ed  correcly  acre  often  than  words  occur 

freqaently.   The  response  bias  explana 

s  that  .this  finding  is  due  solely  to  t 

ency  to  respond  acre  frequently  with  th 

or  acre  frequent,  words.   In  a  test  of 

anatioB  of  word-frequency  effect,  print 

i-letter  worda  with  letter  deletions  sia 

different  noisy  conditions  were  used. 

Its  show  that  a  response  bias  aodel  den 

luli  any  role  accounts  for  practically  a 

variance  in  the  word-frequency  effect  a 

e  levela.   The  aodel.  however,  is  inter 

ricted.  and  its  efficiency  is  artifactu 

her  foraulation.  based  on  the  Brown  and 

nstein  aodel,  will  be  tested  in  a  futur 

riaent.   This  new  foraulation  is  aultip 

instead  of  additive,  and  is  no  longer 
y  restricted.   (Author) 
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AD-402    132  Div.      28 

(TISTB/AB)    OTS    price    $3.60 

National    Training   Labs..    Mashington,    D.    C. 

FACTORS    PRODUCING    DEFENSIVE    BEHAVIOR    BITHIN 

GROUPS. 

Final  technical  rept.,  1  Feb  6O-3I  Dec  62 

by  Jack  R.  Gibb.   31  Dec  62.  29p.  incl.  tVblea, 

56    refs. 

(Contract    Nonr-308800) 

Unclassified    report 
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Division  28  -  PSYCHOLOGY  AND  HUMAN  ENCHNEERING 

MSCMPTOtSi      •Sro.p   «y.Mlei,    •Behtrl  o*, 
Ckildrea.    ladittrlal    piyekology.    Edaeatioa, 


Eapirle 
niae-jre 
factert 
graapi 
tiaat  a 
of  aael 
ralatad 
three  e 
itaaaea 
ladaitr 
Tile  ret 
teit  of 
aolegjr. 


al    reiearek    a 
•r  prograa  de 

predaeiag  de 
i>  aaaaiarliod 
f  a  eoaprokoB 
al    bekaTi«r   a 

to  tko  oapir 
eatraets.      A 

of  practical 
ial,  coaaaait 
earek   prograa 

a    tri-partlt 
(Aatkor) 


ad  tkeorjr  prodac 
■igaed  to  iareit 
feaaive  bekavior 
Tke  atracturo 
alTO  defease- red 
re  briefly  deacr 
ical  reaeareh  pe 
■■■■•ry   ii    glrea 

teats  of  tke  tk 
7.    aad  edaeatioa 

is  Tiew«d  ia  pa 
e   theory   of  reae 


ed   oa   a 
igate   tke 

witkia 

aad   assaa 
active    tke 
Ibed,    aad 
rforaed   aa 

of  ia- 
eery   ia 
al    settlag 
rt    as    a 
arek   teck- 


ory 
der 


AO-402  138     Oi».   28 
(TISTi/AB)  OTS  price  $6.60 

Kaasas  D..  Lawroaco. 

A  CONCEPTUAL  AND  UASUIEMENT  MODEL  FOB  NOIMS 

AND  tOLES. 

Retearck  rept .  oa  Ceaparativo  Stadioa  of  leatal 

Hospital  Orgaaiaatioa.  Tko  OaiTorsity  of  Kaasas 

by  Jay  Jaeksoa   Feb  63.  60p.  iael.  ili«s. 

57  rofa. 

(Croats  0«-306  aad  OB-307) 

Daelaaaified  report 

DKSCIIPTOISt   oGroap  dyaaales,  •Psyckoloor 
Statistical  distribatioas.  Behavior.  Persoaal- 
ity.  Caltare,  Sociology,  Adjustaent  psyckol- 
•gjr;.  lodels  (SlaalatioBs)  ,  Tkeory. 

Eole  tkeory  kas  boea  deTolopiag  at  two  levels 
ia  eoaaectloa  aitk  t»o  separate  problea  areas. 
■oeiallsatioa  aad  tke  developaeat  of  tke  self 
aad  tke  orgaaiaatioa  of  systeas  of  actioa.  or' 
social  systeas.   Tki s'  researek  is  coaceraed 
alaost  eatirely  «itk  tko  secoad  of  tkese  prob- 
leas   altkoagk  it  aay  kave  soae  laplieatioas  for 
tae  first  oae.   Ia  tke  process  of  atteaptiao  to 
eoaceptaallse  aad  to  aoasare  aoras  aad  roles  la 
a  aaaber  of  field  stadies  over  tke  past  tea 
years,  a  aay  of  tkiakiag  aysteaatically  aboat 

data  tkat  follows  froa  tkis  approach  kave 
eaerged.  called  tiM  letara  Peteatial  Model 
Probleaa  of  dofiaitioa  ia  role  theory  aad  the 
possibilities  of  haviAg  a  real  theorj  are  dis- 
CBSsed.   A  aodel  is  described  aad  soae  exaaples 
of  aeaaareaeat  operatioas  are  provided  to  iUas- 
trate  its  ase  la  research.   The  aasaaptioas 
adopted  la  the  foraalatioa  of  this  approach  are 
thoa  oKplored  ia  r.latloa  to  a  aaaber  of  eKist".fl 
goaeralia.tioa.  ia  role  theory.   Soae  selected   ' 

of  social  psychology  are  diseassod.  as  they  have 
boea  iavestigated  asiag  the  aodel,  or  as  they 

■ight  be  p.rs.ed  aith  it.   (AathoO 


A0-i02  U6     Div.   28 
(TISTB/AM)  OTS  price  I4.6O 

Hawaii  D.  ,  Hoiv«1m1u. 

COALITIOWS**"'*^''''"^''*^^^  ^^  ^"^  FOWATION  OF 
by  II.  Edgar  Viaacko  aad  Gary  1.  Calllckaoa. 

LV  ^'  t?'-  *■**•  *"»»1*».  22  refa.  (Techaical 
ropi.  ao.  3; 

(Coatraet  Noar-37i802,  ProJ.  NR  170-270) 

Uaelaasified  report 

DCSCEIPTOBS,   eGroap  dyaaales.  Agi ag  (Physi- 
ology). Sex,  Childreir.  ' 


A  siaple  eoapetltive  board  gaae  was  ased  to 

deteraiae  chaages  ia  strategy  as  a  faactioa  of 
•ge.   Data  were  collected  froa  10  triads  of  each 
.ex  at  the  7-8  aad  U-16  year  age-levels.  aaS 
coapared  with  results  previoasly  obtaiaed  froa 
30  groups  of  each  sex  at  the  college  level 
fhl'^T  "/    ioter-age  coaparisoas  were  aade  of 
the  kiads  of  oatcoae  reached,  iaeideace  of  50/50 
deal.   Ike  relatioa  of  bargaialag  aad  oatcoae  to 
relative  streagtk  of  players,  aaouat  of  bar- 

?!li!!  "?•.■!!''  ""•»»  »t'«tegy  (eaployiag  a 
•pecial  iadex  to  accoaaodat i ve  ttrateay)    It 
was  fouad  tkat  the  feaale  groups  differ  little 
rroa  age-to-age.  coasisteatly  displayiag  a  high 
degree  of  accoaaodat 1 ve  strategy.   By  eoatras". 
the  youagest  aale  groups  aaaifest  si gai f ieaat 1 v 
wore  accoaaodative  strategy  thaa  do  older  aale 
groups.   There  is,  thus,  evideace  of  a  develoo- 
aeatal  Ghaage  ia  coapetitive  behavior  aaoag 
aales.   (Author)  " 


AD-i02  216     Div.   28 
(TISTP/BD)  OTS  price  $1.60 

Staaford  Bosearch  laat.,  Mealo  Park.  Calif 
ON  CONVERGENCE  PROOFS  FOB  PERCEPTRONS. 
Techaical  rept., 

by  Albert  B.  J.  Novikoff.   Jaa  63.  12p.  11 
(Coatraet  Noar-3A3800) 

Oaclasslfiod  report 


rof  s. 


DESCBIPTOBS:   •Artificial  iatel 1 igaaeo.  'Pat- 
tora  reeogaitioa,  Geoaetry,  Vector  aaalytis. 
Siaalatloa.  ' 
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AD-ii02   386  Div.      28.    23 

(TlSTB/AM)    OTS    price  $1.60 

Behavioral  Seioaeos  Lab..  Aerospace  Medical 
Div..  Mright-PattorsoB  Air  Toree  Bate  Ohio 
A    BIBLIOGRAPHY   OF   REPORTS    ISSUED    BY   THE 

P^I^IliPn!^!;    5"""S   LABORATORY,       ENGINEERING 
r"^?9'-<»«y'    "^JNING    PSYCHOLOGY.    ENVIRONMENTAL 
STRESS.    SIMULATION  TECHNIQUES.    AND    PHYSICAL 
AMTHBOPOLOGY   -    19A6-1962,  rnj:>iLAL 

eoap.    by    L.    Joaa   Thoaat.'    Mar    63,    109p. 

Oaelassifiod   report 

DESCRIPTORS:      oHaaaa    oagiaooriBg.    •tralBlao 

l.tV'1]    *{•'?■••    •D*«Pl«y    •yitoas.    Aathrop;a- 
•try.    Siaalatioa.    Maiatoaaace,    Traiaiaa 
dovicos.    Stress    (Psycholoay) .    TrackiBg" 

i?K??'"'    ??•*«■•    ■»«'*1«    (Siaulatioas). 
Biblioaraohloa.    Hiiitai-.   >....< 


114 


d7k.7        •    fr'**"'    "ooois    ^siaulatioas 
Bibliographies,    Military   roquireaoats! 


Neight- 


QUARTERMASTER  EQUIPMENT  AND  SUPPLIES  -  Division  29 

RESEARCH  AND  RESEARCH  EQUIPMENT  -  Division  30 

29.   QUARTERMASTER  EQUIPMENT, 

AND  SUPPLIES 


AD-401  ^^2  Div.   29 

(TISTB/AM)  OTS  price  $5.60 


Haaaa  lagiaooriag  Lab 

Hd. 

IFFICTIVWIISS  OF  THE  V-51B  BAB  PLUG  MITII 

PBBSSUBBS  UP  TO  8  PSI, 

by  Beraard  Jacobsoa,  Elisabeth  H.  Dyor, 

Bobort  J.  Maroae.   Nov  62.  52p.  iacl.  lilas. 

tabloB,  13  rofa.   (Techaical  aoao.  I-63; 

Daclasslfiod  rep<  ^t 


>.,  Abordoea  Proviau  Grouad, 

IMPULSE 


DESCBIPTOBS:  -Ear,  Noise,  Hoapoas,  Military 
requlreaeats,  Ef f ectlvoaess.  Blast,  MJlltarv 
porsoaaol.  Safety  devices.  '■ 


The  protectioa  which  the  V-51B  Ea 
agaiast  high-iateasity  iapulse  ao 
teralaod  for  siaalatod  rapid-fire 
tioas.  Twoaty  oallsted  aea  wore 
i.  aad  6  Ib/sq.  la.  peak  ovorpres 
by  a  105aa  howitsor.  Their  toapo 
shifts  aero  thoa  aeasurod  at  2000 
The  rosalts  iadicatod  tkat  iasert 
Bar  Plag  wlthoat  checklag  its  fit 
adoqaato  protectioa  to  all  persoa 
also  foaad  tkat  a  protectioa-chec 
plag  iaserted  to  alaiaize  the  lev 
eaco  soaad)  gave  adequate  protect 
pressaros.  up  to  8  psl.   (Author) 


AD-401  ai9     Div.   29 
(TISTM/tCH)  OTS  prlet  $2.60 


I 

r  Plug  provides 
iso  wasj  de- 

field  jqoadi- 
oxposed  ;to  2, 
saros  gj^aorated 
rary  thj^oshold 

aad  ^OpO  cps. 
lag  the  V-51B 

does  apt  give 
ael.   lit,  was 
ked  ear;  (ear 
el  of  a  refer- 
ioa  with;  iapulse 


A0-A01  287     1)1  V.   29 
(TISTM/JBA)  OTS  price  $1.10 

■eiaer.  Viacoat,  Port  Vaskiagtoa,  N.  T. 
DESICCATING  BABBIBRS  FOR  MILITARY  PACKAG|ilG 
leehaical  rept.  ao.  1,  1  Nov  62-1Feb  63. 
1  Feb  63.  6p.  iacl.  illus. 
(Coatraet  NOw  63-0155-c) 

Daclasslfiod  ropoi  ; 

DESCRIPTORS:   •Coataiaors,  "Bags  (Coat. 
Moisture,  CoatroUod  ataosphore,  Haaidi 
Costs,  Packlag  aatorials,  Plastics,  Ml 
roqairoaoats,  Boliabillty. 

Researek  is  coaceraed  witk  tko  developaeiV  .^ 
aew  aad  superior  packagiag  systeas  aad  aiterials 
capable  of  produciag  a  dehuaidified  or  aclstaro- 
coatroUed  ataotphere.  at  a  lower  cost  as4  witk 
•  greater  degree  of  efficieacy.   The  worlj  to  date 
has  coasisted  aaialy  of  aa  atteapt  to  coiirelate 
tke  resBlts  of  researek  of  tke  11 teratarc  'witk 
researek  ia  tke  laboratory,  aad  preliaiaaty 
laboratory  iBvestigatioas  of  tke  aore  proj^lsiag 
aveauos  of  developaeat.   (Aatkor) 


AD-401  779     Div.   29 
(TISTM/CCH)  OTS  price  $2.60 

Aerospace  laforaatioa  Div.,  Haaklagtoa,  dLi  C. 

SOVIET  LITBBATUBE  ON  PBOTBCTIVB  STBDCTUBBa  AND 

COMPONENTS. 

20  Mar  63.  20p.  iacl.  illas.  table,  U  ro|t|o. 

(AID  rept.  ao.  P-63-38) 

Daclasslfiod  ropor^ 

DESCBIPTOBS:   •Protective  coveriags.  "B 
•Structures,  •Grouad  support  oqulpaeat. 
stractioa.  Haadliag,  Lauackiag  sites,  P 
vatioa.  Storage,  Coataiaors.  Maiatoaaae^ 
Guided  aissile  persoaaol,  Dosiga. 


»iviews, 
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rasar- 


Aray  Coabat    Dovolopaoata  Caaaaad,    Port   Bolvoir. 
Vo.  • 

SMALL   DEVELOPMENT   BBQUIBDIENT   FOB    INDIVIDCAL 
AID    AND  SUBVrVAL   KIT   FOB    SPECIAL    RABFABE 
1963.    1v.    iacl.    illas. 

Uaelassiflod  report 

DESCBIPTOBS:      •Sarvlval    kits,   Oporatloa,    Op- 
DeJl    a"'    '••••""•    GaerrlUa   warfare,    PersoBBol. 

Purpose  of   tkis   researek    fa   to   provide  alaiaaa 
essoatlal    self-aid   aad   aarvival    artieloa    for   a 

f^l^V*  "il  *•/•"  *''••  ■'••■  "PPJo-e-tod  witk 

foraged  fooda,  for  persoaaol  ia  aa  evadee  statas 

aad  stady  tkoir  oporatioaal  ekaraeterlstics. 

(Aatkor) 


30.   RESEARCH  AND  RESEARCH 
EQUIPMENT 

A0-i01  028      Div.   30 
(TISTP/FB)  OTS  price  $6.60 

Ualted  Aircraft  Con». ,  East  Hartford.  Coaa. 
^iTi^SS*!c"  ^"^  "^'*°"  f"""  "^"D  MEASURING  SET 

Harck  28.  1962.   1v.  I.cl.  illus.  table,  5  ref«, 
(Bept.  ao.  MSC  E-29) 
(Coatraet  AF  19(626)l6) 
^SO  TDB  63-303)       UBclassified  report 

DESCBIPTOBS:   •Aaeaoaeters,  •Hlad  dlrectloa 
ladicators.  Tests. 
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A0-i01  052     Div.   30.  U 
(TISTM/OON)  OTS  price  $9.60 

Southwest  Research  latt.,  San^Btonio   Tex 

LOX-LUBRICANT  IMPACT  SENSITIVITY  BESULTS  FOR  ASO 

COOPERATIVE  TEST  PROGRAM  N0«.  3. 

Special  rept.,  Nov  60-Dec  62, 

by  B.  B.  Baber  aad  F.  Chaag.   25  Jaa  63.  60p. 

iacl.  iUut.  tables,  /,   refs.  (Bept.  ao.  BS-369) 

(Coatraet  AF  33(616)7223,  ProJ.  3OU) 

Oaclassified  report 


The  results  froa  LOX-Lubricaat  Itipact  Seasitivlty 
Cooperative  Prograa  No.  1  are  preseated.   lapact 


lis 
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■•ailtiritj  tkrechold  *•!•«(  .f  tirt.  t«tt 
s!!!   ?  r*"  •'•l"t«<  by  !•■  Itboratori... 
llZ!"  "'►•'•tori*.  r«p«rt«tf  r«<«lti  mi.g  tfe* 
AHA  type  iapaet  t*(t*r  a.tf  tliret  labarataric* 
rapartad  ratalt*  aiiag  tha  IHO  i.pact  taitar 

a<iB«  tka  AMA  typa  iapact  taitar.  thara  «ai 

!!«."..'?!••■•?*  *•»■••■  l«kor.tarla.  .ith  r- 

•pact  ta  tba  ralativa  saisitivity  af  tha  tkraa 

i!?l.f"'^**  ?'•*"»•<   «— r.l  a,raa.a..  .r 

atar.  tba  ardar  af  laapla  saasitivlty  wai  dif- 
faraat  fraa  tbat  abtaiaed  altb  tha  AIWA  type  i.- 
s!!...*?'!r'r  *»»*••«*  »*•  LOX-L.brle.at  l.p.et 
5!;flJ.   I'  Caapar.tlTa  Praflra.  Na.  3  tha.ad 
rlil  II      l-P'-'eM-ti  i.  tatt  raprad.elbl  lity 
rraa  tba  praviaat  eaaparatita  test  pragraai 
farthar  iapravaMat  la  tast  rapradaeibi llty' ttl  11 
appear*  deiirabla.   (Aatbar) 


A0-i01  135     Di».   30 
(TISTP/Ft)  0T$  prlca  #1.10 

nf]^,!!/*''""*  '•••>••  "^   •'  Calif.  Sa.  Dleae. 
DIGITAL  ENCOOM  AND  PAPEI  TAPE  PUNCH 
by  Earl  D.  Sqalar.   1  Feb  63.  7p.  i.il.  nias. 
■apt.  aa.  ■PL-D-25/62i  SIO  rafareaee  63-1) 
(Caatraet  Naar  2216(05))  . 

Oaelassified  repart 

DlSCilPTOBSi   •Digital  recardl.g  .y.ta.a, 
Eleetraaic  tcaaaers,  Aaalag-ta-diaital 
caavarters.  Paaebed  tape. 

Aa  all-ialld-itate  digital  raeordiag  tystea  is 
daseribad  aloag  with  aa  exa.ple  of  its  operatioa. 
The  eqaipaaat  eoasists  af  a  200-ehaBBel  iapat 
scaa  switch,  aa  aaalog-to-digital  eoaverter. 
aad  a  paper  tapa  paach.   lap.t  valtages  .re  aa- 
coded  l.ta  X-.  8-.  ar  12-bit  .ards  aad  p'.ched 
aa  paper  tapa  as  i-bit  characters  at  rates  ap 
ta  50  characters  per  seeoad.   Pravisiaas  are 

B!-i?!*cJ"  '•'■•«»'"«»*•  t«P«  for  ase  i.  the 
Beadix  G15  eeapater.   (Aatbar) 


AD-401  U2     DiT.   30.  9 
(TISTP/JP)  OTS  price  ♦«.10 

Geaeral  Electric  Co..  Seheaeetady,  N   Y 
■CLECULAJI  FLUX  DISTRIBUTION  IN  AN  AEROSPACE 
CHAMBEB  -  ANALYSIS  OF  GAS  KINETICS. 
Saaaary  rapt. . 
by  C.  A.  Tsaala.   Apr  63.  81p.  iacl.  lUas. 


(Caatraet  AF  40(60o595i) 
(ABDC-TDt- 63-88) 


Daclatsiflad  report 


OlSCRIPTOISt   •Space  ea*i roaaeatal  eaaditioas. 
•Saparaarodyaaaics.  •Traaspart  properties. 
Solar  wlad.  Spacecraft.  Siaalation.  ■olecales. 
Oiffaaloa.  Siaalatioa. 


Tha  aalacalar  iacldaaca 
faces  of  the  space  siaa 
lytically.  Tha  aatheaa 
alaalatar  caasisti  af  t 
aparleal  sarfacas  corra 
■all  aatslda  aad  to  the 
lyaii  is  divided  iato  t 
■Itb  aaadltiaas  af  aalf 
aa  each  sarface.  A  sqa 
aasaaad  ta  aeear  aad  th 
lar  laeidaaea  rates  are 
aa  aaalysis  of  the  aoaa 
(arfaca  di scoatlaaltlas 
The  proeedare  followed 
varloas  probabilities  t 
a  aarfaea  alii  bit  spba 
faea.  Oaiag  these  prob 


rates  oa  the  v 

later  are  deter 
tical  aodel  of 
wo  coaeeatrical 
spoadlag  to  the 

Tahicle  inside 
wo  phases.  Pha 
ara  paapiag  aad 
are  pali^  of  ou 
a  tatal  Aaabar 

•btalaad.  Pha 
Bifora  case  iat 

•t   axiasyaaetr 
ia  ta  dateraiaa 
hat  a  aolecale 
rical  zoaas  oa 
abilities  the  a 


arieas  sur- 
aiaed  aaa- 
the  space 
ly  located 

chaaber 
The  ans- 
ae I  deals 

oatflassing 
tgassiag  is 
af  aoleca- 
aa  II  is 
rodaced  by 
le  type. 

tha 
leaTiag 
either  aar- 
olecalar 


iaeidaace   rates   caa    be   deteraiaed.      Nhile    the 
probabilities    haTe    been    foand,    analytic   expres- 
aioas    for  aoleealar   incidence   deteraiaat i oa   are 
▼ery   difficalt    to   obtain.      The   problea  was 
approached    froa   a   c^pater   point    of    view  aad 
eeapater   solatiaas   with   a   high    degree   of 
•ccaracy   were    obtaiaed.      {Aathor) 

AO-^01    157  -Div.      30.    31 

(TISTE/JBB)    OTS   price   $2.60 

Naval   Bailer   aad  Tarbiae   Lab.,    Philadelphia, 

DIAMOND    POWER    SPECIALTY    CORPORATION   DIAMOND 

MODEL   DP-300   DORA-PORT   GAGE. 

Evalaatioa  Rapt . . 

by  J.    Isiager.      12   Mar   63.    6p.    iUas. 

vPreJ.  BO.  B-518) 

Uaclassified  report 

DESCRIPTORS:   •Pressare  gaages.  •Boilers. 
Vibratioa.  Shock  (Mrchaaics).  Failare 
(lechaaics).  Reliability.  Check  valves.  Higk 
pressare  valves.  Skipborae. 

Tests  were  coadneted  oa  a  pressare  gaage  de- 
t-  -!f  *"•"""•  "  press. res  .p  to  3000  psig 
.IrtilV'^V.    **•  "itability  for  shipboard   ' 

tlliil  it   III   2"*,":'  "'"  •"•'*  •■'•  "bratioa 

tested  at  the  Naval  Research  Laboratory.   The 

l!??hoit"!IU:'**"""*?  •*"'  '■"  »*»>ratioa  tests 
!.i  w  \.     •*  "  •^■»*  '■»»■'•!  the  illaaiaator 
aad  hood  asseably  req.ired  aodlflcatioa  to  p"- 
vide  adeq.ate  shack  aad  vibratioa  resistaace. 
The  gage  was  iastalled  oa  the  Laboratory's 
DDG-15  boiler  for  deteraiaat ioa  of  clarity  aad 
•a9le  of  visibility.   Readability  of  tke  Ja;' 
reqairi.g  roll. dee  on  tke  eolor-Jefr.etio'  '  ' 
principle,  was  coasidered  satisfactory  wkile 
lacorporotiaj  a  better  tkaa  100  degree  viewiag 
a.gle.   Optiaaa  discer.aeat  af  water  level  wl? 
Obtaiaed  at  dl.taaces  tea  to  fifteea  feet  fr« 
tke  gage.   A  256-koar  full  pressare  test,  witk 
blowdowa  every  forty-eigkt  koar>  aad  a  rapid 
pressare  drop  aad  rise  every  tweaty-four  ko.rs 
was  eoadaeted  witkoat  steaa  leakag;  ar  aiea  or 

!i?!!  "i*"!  °'  *"•  ■•*"  '-"t."  Tke  sk.t-oJf 
valves  skewed  ao  le.k.ge  .t  k.ad  tigktaess 

dariag  aad  after  cooliag.   (Aatkor) 

A0-i01  221      Dlv.   30.  15 
(IISTP/IFA)  OTS  prlea  $1.60 

RAND  Corp..  Ssat.  Hoaica,  Calif. 

A*;Ti;iT!c"c;;;;iL"  " ''''"'  "ogra-iing  and 

by  Bick.rd  Bellaaa  aad  Robert  Kalaba.   Apr  63 

6p.  5  rafs.  (Meao.  ao.  RM-3592-PR) 
(Caatraet  AF  49(638)700.  ProJ.  RAND) 

Oaelassified  report 

DESCRIPTORS:   •Adaptive  coatrol  systaas. 
•Aaalysis  of  varlaaca.  Caatral  systaas.  Cal- 

CBlBs  af  variatleas.  Partial  dlffereatial  aqaa- 
tioas.  Vector  aaalysis.  Feedback.  Tkeory. 

Aa  lavestigatloa  is  aade  of  tke  iaverse  of  a 

basic  problea  of  aatoaatic  coatrol  theory 
aaaaly,  being  give.  a.  optiaal  policy  aad'the 
eqaatioas  aad  ineqaalities  represeatiag  tha  coa- 
?!!!,?*•    i**  problea.  they  seek  tha  erltarioa 
raactloB  or  functioas  that  lead  ta  this  policv 
aethods  of  solutioa  ara  foaad  la  soae  siaple 
cases.   (Author)  "^ 


AD-i01  227     Dlv.   30 
(IISTP/JI)  OTS  prlca  12.60 

l:!5?l5r*'  Aircraft  Corp..  Sunayvala.  Calif. 
MAIICO.   HACHINB  APPLICATIONS  TO  TECHNICAL  IN- 
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FORMATION  CENTER  OPERATIONS.  I 

by  Kenaetk  D.  Carrall  aad  Roger  K.  Suaailt 

Sep  62.  24p.  iacl.  111...  rafs.  (Rept.  a£.. 
62—1 } 

Oaelassifiad  report 


DESCRIPTORS!   •lafaraatloa  retrieval, 
paters.  Libraries.  Magaetic  tape.  Sci( 
research.  Data  praeassiag  systaas. 


5-13- 


A  aodalar  davelapaeat  af 
of  eleetraaic  eqaipaent  t 
the  Techaleal  laforaatioa 
■ATICO  (Machiae  Applieati 
as  origiaally  conceived  b 
Inforaation  Center,  is  a 
coatribatiag  a  real  ead-p 
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Processiag  orgaalsatiaa 
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that  it  caa  be  readily  ad 
foraatiap  groap  coafraate 
Toluae  processiag  of  rnpo 
leaiaatiaa  of  report  info 
aad   retrieval    of    docaaeat 
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(JAutkor) 


AO-401  358     Div.   30.  17 
(TISTP/JM)  OTS  price  $3.00 

Belfoar  Eagiaeerlag  Co..  Sattoaa  Bay.  Mlcti 
DEVELOPMENT  OF  A  MATERIALS  PROPERTY  DATA 
ING  SYSTEM. 
Flaal  rept..  15  Mar  60-31  Aag  62  aa  Mater 

Applicatioa. 

by  R.  C.  Bradea  aad  C.  S.  Hright.   Jaa  63 

iacl.  illas.  tables. 

(Coatract  AF  33(616)7238.  ProJ.  7381) 

(ASO  TDR  63-128)       Oaclaaalf led  rapar 


»»OCESS- 

i^l 
170p. 


DESCRIPTORS!   •Data  processiag  systeas, 

■Materials,  Panched  cards,  Metallurgy.  Bib- 
liographies, Plastics.  laforaatioa  thaai  '. 
Hechaaieal  properties. 
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A»-401    402  Div'.       30 

(TISTP/TL)    OTS   price   $1.60 

Operatioas    Research   Ceatar,    0.    af  Calif.. 

Berkeley. 

SYMMETRIC    DUAL    NONLINEAR    PROGRAMS. 

ky  G,    B.    Baataig,    E.    Eiscnberg.    aad   R.    M. 

20  Dae   62.    Up."  10   rafs.    (Resaarck    rapt,    a 
30;    lER   172-35) 
(Caatraet  Naar-22283) 

Uaclassifiad   report 

OESCRIPTORSi  •Coavax  sets,  •Differaatia 
equations,  Functions.  Yactor' aaalys is,  ■ 
algebra.  Partial  differeatial  aquatioas. 
Inequalities.  Liaaar  prograaaiag.  Operat 
rasaareh. 


sttla. 


irix 

•  as 


AD-401  404      Div.   30 
(TISTE/JBM)  OTS  price  $2.60 

Aaroaaatical  Electronic  and  Electrical  Lab., 
Naval  Air  Developaent  Center,  Johnsville,  Pa 
TECHNICAL  NOTE.  AN  INTRODUCTION  TO  ENVIRONMENTAL 
CHAMBER  SYSTEMS  ENGINEERING. 

by  Alvia  R.  Saltsaan.   2  Apr  63.  22p.  incl.  illus. 
U«pt.  aa.  NADC-EL-N6314) 

OnclasBiflad  rapart 

DESCRIPTORS:   •Envi ronaental  tests.  -Test  fa- 
cilities. •Control  systeas.  •Electronic  equip- 
aent.  Reliability  (Electroaics) .  Siaalatian. 
Airborne,  Tiae-lag  theory,  Stabilixation, 
Analysis.  Teaparatara  caatral.      / 

A  systeas  eagiaeerlag  aaalytical  aathjd  is  pre- 
seated  of  evaluatiag  the  response  of  an  environ- 
aentnl  chaaber  systea  to  a  theraal  environaert 
(top  inpat.   Also  preseated  are  the  advantages 
aad  disadvaatages  af  asiag  alteraatives  far  vari- 
ous types  of  coatrol  actioas.   Eaphasis  is  placed 
apon  the  effect  of  the  electronic  equipaent  and 
other  coaponeats  af  the  systea  actiag  as  theraal 
load  distarbaacas  ta  chaaber  eaviroaaental 
controllers.   (Author) 

AD-401  410      Div.   30,  12 
(TISTP/TL)  OTS  price  $1.60 

Systea  Developwent  Corp..  Santa  Moaica,  Calif. 

UTILITY  PROGRAM  DESCRIPTIONS.  MILESTONE  11 

MERGE  CHANGE  AND  TRANSFER  TAPES  (SMERGE) 

by  H.  Frieden.   12  Mar  63.  16p.  inel.  illus. 

(Rapt.  no.  TM-(L)-71 5/043/00) 

(Contract  AF  19(628)1648) 

Unelassifiad  report 

DESCRIPTORS:   •Data  processiag  systaas. 

•Magnetic  tape.  Prograaaiag  (Caapatars) 
Satellites  (Artificial).  Idaati f icat ioni 
lapat-oatput  davicaa,  Coaputer  storage 
devices. 

SMERGE  produces  aa  apdated  1604-T60A  transfer 
tape  aad  a  duplicate  backup  tape  froa  the  exiat- 
iag  transfer  tapa  aad  the  change  tape  prepared 
by  SNRTOUT.   laitially.  the  existing  transfer 
tape  contains  only  an  end-of-file  aark  aad  the 
first  updated  transfer  tape  consists  af  the 
infotaation  ea  the  change  tapa  sorted  into  the 
proper  order.   Thereafter,  the  existing  transfer 
tape  is  the  updated  transfer  tape  froa  the  last 
tiae  SMERGE  was  operated.   (Author) 


AD-4C1  447     Div.   30 
(TISTP/FEM)  OTS  price  |1.60 

riJ.* ?;«"»'* "*''■•"  ^"rp.,  Santa  Maaica.  Calif. 
UTILITY  PROGRAM  DESCRIPTIONS.  MILESTONE  11 
SYMBOLIC  DUMP  ROUTINE  (SYMDUMP), 
by  F.  J.  LaChapelte  and  R.  L.  Kinkend. 

luyoU%^)'''•  "'''■  ''""■  ^""'^-  "»•  "-f*-- 

(Coatract  AF  19(628)1648) 

Unclassified  report 

DESCRIPTORS:  «Progr.aaing  (Coaputers).  Data 
processiag  systeas.  Decisioa  aaking.  Errors. 
Data  storage  systeas. 


AD-401  450 

(tistp/fem; 


Div.   30 
OTS  price  $1.10 


Systea  Analysis  Corp.,  Santa  Moaica.  Calif. 
INFORMATION  FOR  COP  USERS  088  CARD  READ  AND  523 
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CAIO  fUNCH  CAf ABILITY, 

tl2%oWo)'"-       ''  ■"  '''    '''     ^■••'»-  "•  "- 
(Ctatraet  AT  19(628)l6i8) 

UaeUsiificd  rtpcrt 

OCSCtlPTOIS:   •Data  proeai.iaf  lyttaaa.  fro- 
fraaaiaf  (Co.pattr.).  P.ackad  eardt.  lapat- 

•■tpat  dtTlctt.  Coapatibllity. 

AD-401  ^51      Dlw.   30,  6.  12 
(TISTA/VGB)  OTS  prle*  $2.60 

Syitaa  Oav«l»paM»t  C»rp. ,  Saata  Hoaica   C»llf 
SCHOPS/S.ITCH  CONTtOL  IHTEiFACE  MCUMNT 
by  ■.  A.  Fraaka.   1  Mar  63,  21p.  l.ci.  ili„. 
(Taek.leal  Maa.  M (L) -832/000/01 ) 
(Caatract  AT  19(628)1648) 

Uaclaaaifiad  report 

PragraMiag  (Coap.tart) ,.  Seh«d«llnfl.  Orbital 
traja.t.rl...  Tr.ekl.,.  Data  praee^Ia,  ."ta.. 


SCHOPS  la 
taa  for  t 
ipaciflad 
plexai  at 
■Ota  trae 
teaporal 
SCHOPS  ai 
retolatio 
aqaipaeat 
tiaa  for 
■•■t.   A 
•f  raioar 
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prograa, 
eoaaaaiea 
kiMdliag 
■•at  at  t 
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klag  ttatioai 
basis.   la  p« 
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a  af  coafliet 
aad  proffidas 
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priaary  proda 
CO  alloeatioa 
d.   Tka  LISC 
la  tara,  affa 
tioa  liaas  be 
aqaipaaat,  di 
be  aTn.   (A»t 
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Mipaeat  or  e 
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for  specif! 
rforaiag  tki 
tea  Coatroll 
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otker  aeees 
tke  eoatrol 
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s  for  a  pros 
developed  S« 
cts  tke  actu 
tweea  tke  aa 
splays,  aad 
her) 


igned  aad  writ- 
tes  tke  ase  of 

qaipaeat  caa- 

(STA).  aad  re- 
c  tasks  on  a 
s  faaetioa, 
er  (SC)  ia  tke 
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AD-i01  452      Oi».   JO 
(TISTP/FKB)  OTS  price  $18.00 


Saata  loaier,  Calif. 


Systea  Develepaaat  Corp. 
160-A  leFERENCE  BANOAL . 

!'r'!'!/"  ■•■••»«  •■«•  Eageae  J.  Rosenberg. 

{■-a)-993)'''  *"'•  ""••  "^  "'••  ^"•''*-  ■•• 

(Ceatraet  AF  19(628)-1648) 

Dielaasified  report 

DfSC«IPTO»St   •Prograaaing  (Coaputers).  •Data 
proeeiiiag  systeas.  Abstracts,  Prograaaiaa 
laagaages.  Data  storage  systeas,  Coapater 
storage  devices,  lapat-oatpaf  devices,  Hag- 
■•ti«  tap*.  Paaeked  tape,  ladexes. 

A  eoaplete  aad  eurreat  refereace  aaaaal  for  all 

r»«^  .'*"*''■•■■'■«  ""t'^es  available  ia  tke 
CPDC  is  presented.   Use  of  tkis  docaaeat  aill 
effect  better  dlsseaiaatiea  of  ckeeked-oat 
roatiaes  aad  am  redaee  redaadaat  prograaaiag 

traiaiag  aid  for  nea  CPDC  personnel.   (Aatkor) 

A0-A01  i6l      Oiv.   30 
(TISTP/JW)  OTS  price  |1.10 

Systea  Oevelopaent  Corp.,  Saata  Monica   Calif 
SCF  COMPUTER  PROGRAM  SYSTEMS  HANDAL  GENERAL 

jL"j;!?5orfs."iiF%:;;5;r!H^r""*"""^ 
(i)-72";^o?s;So'j  '' '" ''-  '''■  ^••''^-  "«• "- 

(Ceatraet  AF  19(628)16*8) 

Uaclassifled  report 

KSCIIPTOIS:.  'Prograaaiag  (Coaputers),  •Satel- 
lite, (Artificial),  Space  s-rvoiUaace  syst.I,, 
Data  preeessiag  systeas.  J'^'-s. 


AO-401  462      Di».   30 
(TISTP/JW)  OTS  price  |1.10 

ilVl^   Developaeat  Corp..  Santa  Moaica.  Calif. 
SCF  COMPUTER  PROGRAM  SYSTEMS  MANUAL  GENERAL 
PURPOSE  SATELLITE  PROGRAMS  COMPUTE  SATELLITE 
POSITION  IN  CARTESIAN  COORDINATES  (CARTES) 

•*'  "';-''?.\**!-  ,*^  •'•■63.  5p.   (Teeknical  aeao. 
ae.  TM-(L)-721/013/00) 
(Contract  AF  19(628)1648) 

Unclassified  report 

DESCRIPTORS!   •Prograaaiag  (Coaputers).  •Satel- 
lites (Artificial),  Space  surveillance  systeas 
Data  processiag  systeas. 

CARTES  coapates  tke  positioa  of  a  aatellite  in 
Cartesian  Coordinates  using  given  orbital  posi- 
tioa paraaeters.   Tke  accuracy  of  tkis  prograa 
is  affected  oaly  by  tke  liaitations  of  fioatina 
poiat  aritkaetic  and  tke  resalti  obtained  froa 
tke  referenced  subroutines.   (Autbor) 

AO-^OI  463     D'v.   30,  12 
(TISTP/JM)  OTS  price  lllio 

Systea  Developaeat  Corp.,  Santa  Moaica   Calif 
p5t%SrsI?r.r??."^  ^'""^  -ANU^L  GEiEfli"- 

v7TrS"To*IptiiJ5T'uS"v{c")  ""'^"^  ^^""""'^  ^"- 

;^«-U!;">0?^/^o•r'•'^'•    deckaic,!   aeao. 
(Coatract    AF   19(628)1648) 

Uaclasslfie*  report 

DKCRIPTORSi      'Prograaaing    (Coaputers) 

systeas.    Data   processing   systeas. 

AD-401    600  Div.      30,    32 

(TISTA/GEC)    OTS   price   $7.00 

Berner   aad   Co..    Wasklagtaa.    D.    C. 

BASIC   RESEARCH    RESUMES.    1961-1962        A    SURVEY   OF 

BASIC   RESEARCH    ACTIVITIES    OF  THE   OFfIcJ  5" 

AEROSPACE    RESEARCH. 

1962.    588p.      (tept.    ao.   OAR-9) 

(Ceatraet   AF  49(638)903) 

Uaclassifled   report 

DESCRIPTORS:      -Air    force    researck,    .X.daxes, 

?™     «'•."'"*!•*   ck.al.try.    Pkyafcs.    M.til- 
l«rgy.    Naclear   pkysiea.    Fluid   aeckaalcs. 
lleetrlclty,    Mag.etlsa.    Matkeaatlcs.    Meteorol- 
ogy.   Ceopkyaies.    Blolojy.    Avlatloa   aediclne. 
Space   aedlclae.    Test    facUlilea.    Eaergy  coal 
veraloa.    Control    systeas.    Meekaaics.    Rlectro- 

r^vrrliLVVK*.*'^*"   •'"•   •»"'•«".    SocUlogy. 
rsyckology.   Abstracts. 

Tkis    book   I i   a   tat   of  Indexed    abstracts    of  re- 
searck  efforts    sapported    by   tke  Office   of  Aero- 
•yaee   Researck.      Carreat    DD-6l3's    for   all    rele- 
vaat   Office  of  Aerospace  Researck   efforts  aero 

2!    h!.!-    *•«?**"   sbstracted.    aad    orgaal.ed    lata 
24    broad    subject    categorlea    represented    by    tke 
ebepters   of  tkis    book,    aad    ladexed   tkea   by   coa- 

«!k'"'    ?r*"!"*?^    «»»»stlg4tor   aad    coatract 
■aaber.      (Aatkor) 


AO-401    64^  Oiv.      30 

(TISTP/FEM)    OTS    price   $5.60 

Eclipse  Pioaeer  04v.,    Bendix  Corp..    Teterboro, 

N.     J . 

HIGH   DENSITY    OPTICAL    MEMORY    DRUM. 
Final    rept,,    Feb   6l-May    62, 

by   M.    M.    Lee.      Feb  63.    49p.    incl.    iiius.    tables. 
Coatract    Af  33(616)7995,    ProJ.    U21) 
(ASO  TDR    62-791)  Unclassified    report 
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OlSCRIPTORSt  •Coapater 
storage  systeas.  Optical 
frapkie  iaages.  Fiber  op 
eoapaters,  Hicroaiaiatur 
Design.  Optical  eqaipaea 
faetariag  aetkods. 
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RESEAIV:H  and  research  equipment  -  DivUlon  30 

storage  devlco,    •Odta 
coatiags,    Pk^to- 
tics,    Oeasity,    Digital 
isatiOB    (Kleclroaies), 
t  coapoaeats.iilaBa- 

are   of    kigk-di^slty 
for   digital    cMipatars 
re   discussed.      Tke   ap- 
;aes    is    skowa    i*   a 
d   to   tke  Air   ff#re« 
Tkis   aeaor]i|kas    a 

aillioa  bitsllBd 
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AD-401  676     Div.   30 
(TISTP/FR)  OTS  priee  $1.60 

Naval  Ordaaace  Lab.,  Mkite  Oak,  Hd. 
FAST  RISI-TIMC  PRKSSURI-GAGE  CALIBRATOR 
by  R.  H.  Haaer  aad  V.  C.  D.  OaasoB.   Mail 

7p.  iacl.  iUus.  3  refs.  (Ballistics  re 
rept.  BO.  86}  NOLTR  62-218} 

Uaclassified  repejr 

DiSCRIPTORSi  •Pressare  gages,  lastr  — 
Skock  tabes.  Hiad  taaaels.  Siaalatioi. 
Calibratioa. 


A  pressare-gage  cal 
■kick  siaalates  botk 
tiae  ckaracteristics 
perieaced  ia  skocktu 
tunnels.  Tke  advent 
over  a  static  ealibr 
provides  tke  ability 
tke  static  aad  dyaaa 
A  discBssiaa  of  tke 
tares  aitk  skort  ris 
(Autkor) 
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atioa  dav 
to  datec 
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ef  gages  to 
s  also  iacl 


AD-401  717     Oiv.   30,  15 
(T1STP/6RM)  OTS  price  $1.60 

Naval  Oceanograpkic  Office,  Maskiagtoa.  ^1  C. 
A  STATISTICAL  ROSE  PROGRAM. 

by  Malter  E.  Yeroea.   Oct  62,  17p.  incl.  Uble. 
(Kept.  BO.  SP-64) 

UBClassified  repa4| 
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describes  aad  evaluates  a  aiap 
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r) 


fields  expressed  ia  polar  <oordi- 


AD-401  748     Div.   30,  15 
(TISTP/GRM)  OTS  price  $8.10 

■core  Sckool  of  Electrical  Eagiaeering,  U 
Peaasylvaaia,  Pkiladelpkia. 
INVESTIGATION  AND  EVALUATION  OF  UDOFTT 
■ATICAL  PROCEDURES, 
bv  Morris  Rubinoff,  Harry  J.  Gray,  Jr.  aa 
7  Dec  62.  75p,  iacl.  iUas.  table.  8  refs 
(Coatract  N61339-838) 
(Tech.'Topt.  NAVTRADEVCEN  838-2) 

Uaclassified  roper  ; 

DESCRIPTORS:   •Fligkt  siaalators,  •Dlgi 
paters.  Errors.  Noa-liaear  differoBtial 
tioas,  Naaarical  aetkods  aad  proeedares 
algebra,  latagral  traasforas,  lategratl. 
■atkeaatlcal  aaalysls,  Feasibility  stad 


■AtplK- 


uter 
g  of 


of 


ethers. 


kl  coa- 
equa- 
Matrix 


Aa  iBTOstigatloa  was  aade  of  tke  aatkeaatical 
aetkods  ased  Ib  tke  Uaivarsal  Digital  Oparatioaal 
Fligkt  Traiaer  Tool  (UDOFTI),  ahich  provided  aa 
evalaatioB  froa  a  tkeoretical  aad  aa  experiaeatal 
aspect,  of  aatkeaatical  aetkods  used  ia  UDOFTT 
These  aatkeaatical  aetkods  aero  auaerical  ones' 
used  to  solve  slaultaaeous  systea  of  aoaliaear 
differeatlal  aqaatioas  of  flight  for  the  F-lOOA 
The  lavestigatioB  «as  laitiated  aith  a  stady  aad 
saaaary  ef  the  aatheaatical  theer.y  that  led  to 
the  developaeat  of  stability  charts  for  aaaerical 
qaadratura  foraalas.   The  theory,  ahich  treated 
a  slagle  llaear  iahoaogeaeoas  dlffereBtial  equa- 
tlOB,  aas  ezteaded  to  a  slaultaaeous  set  of  such 
eqaatioBS  aad  to  a  prialtively  aoaliaear  differ- 
eatlal eqaatioB.   This  last  equatioa  led  to  the 
coBjoctare  t*at -stability  charts  could  be  applied 
to  BoallBearidlfferential  equatioas  to  establish 
both  stability  aad  accuracy  of  their  selatioas. 
Fiaally,  the  last  effort  experlaeatally  evaluated 
,Jl«-i£'""''  "'  **•  Buaerical  aethods  used  by 
UDOFTT.  as  applied  to  the  aoaliaear  differeatlal 
aqaatioas  of  aotioa  of  the  F-100A  ti-aiaer. 
First,  certaia  aaaeuvers  aero  progreaaed  to 
start  froa  various  ialtial  coaditioas,  aad  thea 
by  flyiag  the  traiaer  through  the  prograaaed 
aaaeuvers  aslag  differeat  quadrature  iatervals. 
Quadrature  iatervals  over  the  raage  of  100  asee 
to  10  asec  aere  used  aad  the  resultlag  fllahts 
coapared.   (Author) 


AD-401  767     Div.   30 
(TISTE/JBM)  OTS  price  $1.60 

6571st  Aeroaedical  Researck  Lab..  Holloaaa  Air 

Force  Base,    N.    Hex. 

THE    FLYMHEEL   AS   A  CENTRIFUGAL   ACCELERATOR 

"'  "Ifofin^ /•"?'•   *»"  ^^'  15p.  i    refs. '(Rept. 
ao.  ARL-TOR-63-9)  • 

Unclassified  report 

DESCRIPTORS:   •Ceatrif uges .  •Flyaheels,  •Test 
facilities,  •Acceleration,  Design,  Velocity 
Beariags,  Heat  traasfer.  Costs,  Melding 
Stresses,  Centrifugal  fields. 


200- 


Efforts  eoaceraed  tke  investigation  of  a  fly- 
wkeel  accelerator  as  a  coapoaeat  of  a  160  to  *vv^ 
foot  diaaeter  circular  track.   Tke  22  spoke,  box- 
coastructioa  flyabeel  could  be  aade  froa  coaaer- 
cially  available  steel  plates.   Based  oa  optiaal 
design  conditions,  tke  upper  application  liait 
governed  by  tke  welding  property  of. the  aaterial 
ased.  was  foaad  to  be  a  test  weight  -  load  factor 
capacity  of  230,000  ^ouod  -  300  g.   The  discus- 
sioa,  based  on  a  linear  depeadence  of  flywkeel 
■eigkt,  aoaeat  of  inertia,  power  and  cost  oa  test 
weight,  aad  cross-section  of  box  aeabers  at  con- 
staat  radius  and  stress,  skews  tkat  the  lower 
applicatioa  liait  of  tke  flywheel  reaches  far 
late  the  applicatioa  range  of  proposed,  ara-type 
ceatrifuges  and  that  the  flywheel  is  a  logical 
aeeessity.  if  tke  test  capacity  of'existiag 
ceatrifuges  needs  to  be  exceeded.   (Author) 


AO-401  769     Oiv.   30 
(TISTP/FEM)  OTS  price  $10.10 

Case  Inst,  of  Tech..  Clevelaad.  Ohio. 

THE  APPLICATION  OF  A  THEORY  OF  MULTI-LEVEL 

SYSTEMS  TO  OPTIMIZATION  PROBLEMS, 

Wr^V.^l   h  ^IJr"'"-   ^"^  ^^'  ^^9p.  (Rept.  no. 

(Contracts  HoBr-lU09  ajad  Noar-1U121) 

Uaclaasified  report 

DESCRIPTORS:   •Operatioas  research,  •Coatrol 
systeas.  Statistical  aaalysis.  Probability, 
Statistical  fuactions.  Synthesis.  Nuaerical 


aaalysis,  Matrix  algebra,  Noa-liaear  systeas. 
Matheaatical  aaalysis. 
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Division  30  -  RESEARCH  AND  RESEARCH  EQUIPMENT 


A«  atteapt  it  ■•<!•  to  tiaultaaeoygly  tf«*elop 
eartaJa  aspacti  of  a  thaory  of  .ultl-laral  «ri- 
taas  aad  decoapot i tioa  teehaiqttet  for  aulti- 

I!!!'^!!.'"**'*"**"  P">"««.   Two  leTel-thr.a 
goal  lyit..,  ,re  axplorad  iataaiirely  with  par- 
tiealir  raferaace  to  tka  aethod  of  coordlaatioa 
•■p  oyad  by  tka  aacoad  laval  aait.   Oiract  aad 
ladireet  latarvaatioa  aodaa  are  axplorad   Tke 
probla.  of  th,  ,...», t,  of  laf.r..tloa  req-irad 

fir.t  leval  lyitaaa  it  la»a«iloatad.   Direct 

e'^Jt  :r![:"i"!f '•  "*  l""t»fl-fd.   The  c.a- 
mlVr    If       »  »■«**••«»  Modal  lead,  to  the  daralop- 
?r«r!L?  ^•"-Po.Uioa  Pri.eiple  for  Moa-Lla.^ 
PrograMiag.   The  aaalyiit  of  a  aa-erleal  axa-- 
ti!  !rfTf.    r***  ""P""  -"ich  de.oniir.ta. 
Jl!t«t  IJ'  •'  "[J?*'  "'  *"*  t««-iq"«  i»  the 
(Hu")    '  "*"*"'  .PPlIcatioa  1,  pra.a.tad. 


A0-i01  799     01».   30.  15 
CTlSTp/lH)  OTS  prica  #3.60 

Palytaehaie  lait.  of  Brooklva  N  r 
DUAL  lOOE  CONTROL.     ""'T«.  n.    J. 

■aiter't  tkaiii. 

Ull:!*'i""'/-  ":"•'"»••   26  Dee  62.  25p. 
Ula«.  8  ref..  (gepi.  ao.  PIB«iI-l'iOi-6aO 
(Caatraci  DA  A«O(0)-31-12^-GU4)    *  ^ 

Oaclatiified  rapart 


AO-401  832     OlT.   30.  12 
(TISTA/LM)  OTS  prica  |1.60 

Aerospace  Corp. .  Loj  Angeles.  Calif 

5!!;«F^^IU  fl!?nf*"  ^NVIBONKNTAL  TESTING  AND 
SAMPLE  SIZE  GUIDE. 

f^r  '*/.'"•*"•   ^^  ""  62.  Up.  iacl.  Ilia,, 
table.  (Kept.  ao.  TDt-1 69(3303)TN-1) 
(Caairaet  AF  0^(695)169) 
(SSD  TDt  62-181)       Dacla„lfi.d  report 

DESCBIPTOBSi   •Gaidad  ■Itfilai.  -Spacecraft 
■•"•"»*«y.  "•llibility  (Elacira.lc.)! "iii 
■atkods.  Saapliag.  EaTiroa-eatal  taiti. 


iacl 


DESC.IPTOIS.   .Peedback.  -Serro.ec k.ai ... . 

«.f!'?'V!'  **«■«*•■«.  Tr.a.for.atioa.  (iatke- 
■atUO.  Cke.ic.l  a.fll.aariag.  Aaalog  coi- 
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AD-401  818     Di*.   30,  15.  9 
(TISTP/FEl)  OTS  price  »2.60 

Vyaalag  U.,  Laraaie. 

Ba*mT^r°«!!"'"'*=*^"  EVALUATING  THE  EIRORS 
rf^^M^^  "^"  "EASUBEIENT  OP  SPECIFIC  SHOCK 
i!r-J:!H  '^^    ACCELEIONBTEBS  DUE  TO  THE  FREQUENCY 
RESPONSI  CHAiACTESISTICS  OF  THE  ACCELEiONETBI 
■aster-s  tkasis, 

bj  liekard  H.  Jeasea.  Jaa  63.  Up.  iacl.  illas. 

Ueclaasifiad  rapart 

OESCtlPTORS:   •Acealeroa.ters.  "Skock.  leasare- 
•aat   Errara.  Vibratl.a.  Accelerat lea! 

-!l?!ll''r'!*"*l***'*'=  trt-tdacers.  Traa.for- 

■atlaaa.  Integral  aqaatian,.  Trigoaoaetry, 
Faaetioaa.  TIaa.  Shock  aoTes.  Naaerjcal 
aaalyats. 
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(Aatkor) 


*D-^01  886     DlT.   30 
(TISTP/FEB)  OTS  price  U.60 

"?";.'  n"';*"  ■•••'"'  '•"•'  ^•'*»— 

ENGINEERING  ANALYSIS  AND  DIGITAL  SIMULATION  W 
THE  OPTICAL  RUSSIAN  PRINT  READER  """'^^^°''  ^^ 
3  Sap  62.^  i5p.  iacl.  ilias.  tables 
(Caatract  AF  30(602)2080.  ProJ.  ^599) 
(RAOC  TOR  62-i72)      Diclasiiflad  report 

DESCRIPTORS,   .Pattara  recogaitioa.  -Readlag 
aachiae.  aMackiae  traaslatioa,  Aaalysia. 
Errors.  SaasltiTlty.  Pkasa  skiftar.;  Oliital 
ceapaters   Aaalog  coapaters.  Data  prece.slaa 
■yataas.  Laagaaga.  Optical  iaages.  Siaalatiaa. 

Tke  Optical  Rassiaa  Priat  Reader  (CoaTerter 
«roap   Pri.t-To-Digital  ifN/GiA-29)  kas  beea 
assaabled   tke  froat  aad  optics  aligaed.  aad 
tj.  11..  folloalag  sarT.  systaa  a.alyaai  "tk 

itl   70Q0**?"r  'f  ■•i'--*t«>-ie  P.r.oa^al.   Ia 
IBM  7090  siaalatioa  .ko».  tkat  tka  basic  aaskiag 
tackaiqae  ased  for  aa  idealised  electro-optical 
.y.ta.  yields  adaqaata  di.crlaiaatioa  ItlVu 
All  iV    "!'.  ""^  ««""ty  ckaractars  a^  fir 
T«ry  close  toleraaeas  oa  text  raglstratlaa   Tk. 
raport  coatalas  a  detailed  descrlptio"o";ke 

It  a'?.:"ic'?idV;  "•"■«  »«-»!••  .i^litloa; 
It  also  i.cladas  error  rate  tabalatioas  based 

Uail^'Ma'tio?)'"*'  "*  """'•"-  "•"  •»»•'- 

A0-i01  921      DlT.   30 
(TISTA/GEC)  OTS  prica  |3.60 

Jl!!l''«f'?!"*'i''  ''•»«»«P""t  Ca.t.r.  Araold  Air 
rarea  Statioa.  Teaa. 

!2If^e^^'^"^  °^  ENERGY  TRANSFER  IN  THE  ELECTRODE 
i.'^SJf"'-^"®  SECTIONS  OF  AN  ARC- HEATED  MIND 

by  Villia.  H.  Cardea.   Apr  63.  28p.  Iacl.  ill,,. 
4  rafs.  (Rapt.  ao.  AEDC-TDR-63-72) 
(Coatract  AF  ^0(600) 1000.  ProJ.  8950) 

Uaclassifled  report 

DESCRIPTORSf   •Hypersoaic  wlad  taaaels.  Heat 
transfer.  Calor iaeter s.  Plasaa  pkyslcs.  Tkarae- 
dyaaaics.  Heat  sklalds.  Test  facilities 
fclactric  area. 
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of    certaia  Energy 
ttllag   region    of    aa 
ada.      Tke   ef||ecti   of 

keat-traasf|<r   rates 

atadlad   farj  ja   raage 
tioa-cooled    heat 
ag    ckaabar    aias    pro- 
radactioa    ia    tka 
ad    a   5f  gaiai  ia 

■Itk   tka   lalatal- 
lald.       (Aatkilr) 
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llf. 
SFCHEX) 
•o.    no. 


AD-402   U3  DlT.      30 

(TISTP/FEM)    OTS   price   $12. OO 

Systea   DeTelopaeat   Corp..    Saata   Monica 
MILESTONE    11,       I60-A   DIAGNOSTIC    PROGRAM 
12   Feb   63,    It.    iacl.    illas.    (Technical 
TM    1003/002/00) 
(Coatract    AF    19(628)16^8) 

Uaclassified    repai 

DESCRIPTORS:       •Prograaaiag    (Coapaters). 
laput-outpat    deTicei. 

SFCHEX    (160-A   Di.gaostic    Progr.a)    allows    <he    aser 
to   duap   aay   portioa    of   his    prograa   at    aay    tiae 
aodify   paraaeters    or    instructions    as    he    desires 

«rur?  ••"■?    ''■'■   P"*"*    *»    P'*"*    '■•  "ii    Pi4graa. 
SFCHEX    perforas    these    functions    by    accepting    di- 
rections   Tia    the    typewriter    or    on-line    ca*d 
reader.      Considers    the    input    and    ouput    fo^aatt 
•ad    the    operatiag    lattractiont    of    the    procraa 
(Author)  ^^ 


AO-402    ^U  Di».       30 

(TISTP/FEM)    OTS    price   I5.6O 


Moni  ea ,    C 
AUGMENT 


Syttea   DeTelopaeat    Corp..    Santa 

MILESTONE    11;    OSAS-A    MODIFIED    F 

(SOSAS]. 

by  C   L.  Hill.   15  Mar  63.  52p.  Incl.  ill 

}    refs.   (Techaical  aeao.  no.  TM-1003/009 

(Contract    AF    19(628)16^8) 

-    Uaclassified    repor 

DESCRIPTORS,       •Prograaaing    (Coaputert). 
output    de-vices.    Data    storage    systeas. 

SOSAS  (OSAS-A  Modified  for  Augaent a t i on )  ; 
the  writing  of  prograas  for  the  I60-A  coai 
lyabolic  notation  with  ainiaua  regard  for 
aate  storage  locations  assigned  a  given  pi 
Instructions  using  aneaonic  syabols  can  b. 
written;  these  are  easier  to  reaeaber  and 
interpret    later    than    are    tke    octal    nachine 

Snclc*'*'!I'«;.c'^'"    P""«'y    difference    betwe 
SOSAS    and    OSAS-A    is    the    haadliag    of   a    Sys 
Syabol    Table    by   SOSAS.       (Author) 
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Input- 


AD-^02    U5  Oiv.      30.    18 

(TISTP/FEM)    OTS    price    |3.60 

Systea   Developaent    Corp..    Santa    Monica      Ca 
A  STUDY    IN    PROBABILISTIC    INFORMATION    PROCESS 

V  a  i  r  ^  , 

by  Richard  J.  Kaplan  and  J.  Robert  Newaaa 

2  Apr  63,  36p,  incl.  illus.  tables.  2  reft 

ITechaical  aeao.  no.  TB-ll 50/COO/OO) 
(Contract  SO  9?) 

Uaclatsified  report 

DESCRIPTORS,  •Statistical  analysis.  aOe 
asking.  Huaan  engineering.  Data  process! 
tysteas.  Coaputers.  Gaae  theory.  Probabi 


*  pilot  study  that  tests  the  application  > 
principles  of  PIP  (Probabilistic  laforaati 
'rocettiag)  theory  outlined  by  Bdwardi  (I9 
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AD-402  175     Div.   30 
(TISTP/FEM)  OTS  price  $9.10 

Systea  Oevelopaeat  Corp..  Saata  Monica.  Calif 
eF.?  *"'*  MODIFIED  I60ii  COMPUTER  PROGRAMS  IN 
SUPPORT  OF  AUGMENTATION.   MILESTONE  5 
by  J   L.  Little.   6  Mar  63.  99p .  incl!  Illus. 

Techaical  aeao.  ao.  TM-(L)-1071/000/00) 

Coatract  AF  19(628)1648) 

Unclassified  report 

DESCRIPTORS:   'Prograaaing  (Coaputers) 
Errors.  Input-output  devices.  Data  processing 
tysteas.  Teleaetering  data.  Data  storage  tys- 
teas. Magaetic  tape. 


1 


AO-4O2  176     OlT.   30 
(TISTP/FEII)  OTS  price  |3.60 

Systea  Oevelopaeat  Corp..  Santa  Monica.  Calif. 
UTILITY  PROGRAM  DESCRIPTIONS  MILESTONE  11.   1 6O4 
TO  BIRD  BUFFER  COMMUNICATION  (SBRDTLK) 
by  S   A   Gardner.   19  Mar  63.  33p.  iaci.  illus. 
6  refs.  (Rept.  no.  TM-(L)-715/0^5/00) 
(Coatract  AF  19(628)16^8) 

Unclatiifled  report 

DESCRIPTORS:   •Programming  (Coaputert).  Coa- 
patert.  Magaetic  tapes.  Data  traataitslon 
•rsteat. 

The  160^  to  Bird  Buffer  Coaaun icat ion  (SBRDTLK) 
prograa  provides  the  coaaunicat ion  link  between 
the  16O4  aad  Bird  Buffer  (I6OA)  coaputers  via  a 
tape  coatrol  unit  operatiag  ia  the  satellite 
aode.   (Author) 

AD-402  195     Div.   30.  12 
(TISTP/JEA)  OTS  price  $5.60 

Systea  Devolopaent  Corp..  Santa  Monica.  Calif 
USERS  MANUAL  FOR  THE  AIR  FORCE  COMPUTER  PROGRAM 
DEVELOPMENT  CENTER  (AF/CPDC) . 

l»t'','r.    ^^.'    ^'•  '■'=^-  *11»«-   (Sept.  no.  TM- 

871/000/00) 

(Coatract  AF  19(628)1648) 

Unclassified  report 

DESCRIPTORS:   -Data  processing  systeas.  'In- 
ttruction  aaauals.  •Input-output  devices. 
Magnetic  tape.  Punched  cards.  Operation.' 
Monitors.  Machine  translations.  Analysis, 
Coding.  Corrections,  Sequences.  Satellite 
networks.  Punched  tape.  Digital  computers, 
Reading  machines.  Programming  (Computers). 
Digital  systeat. 


Ill 
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AD-402  198      Oiv.   30 
(TISTP/FU)  OTS  prlea  $2.60 

Syataa  DevelMpaaat  Corp.,  Saata  Haaiea,  Calif, 

COIPDTER  OPEBATIW  INSTBOCTIONS  FOB  THE  SYSTEM 

SIMULATED  TELEMETRY  DATA  GENEtATION  PROGRAM 

(STSTLM)    MILESTONE    7. 

bjr  J.    Ng.    22  Mar  63.    Up.    iacl.    iUaa.    tablaa 

(lapt.  aa.  TM-(L)-73V035/00) 

(Caatraet  AF  19(628)16^8) 

Oaelaaalfiad  report 

OCSCIIPTORSt   •Pro«raaala«  (Coapatert). 
•Talaaatariaa  *«ta.  lapat-oatpat  davieaa, 
Irrori.  laadiag  aaebiaaa,  Siaalatioa.  • 

TctJ.*!?*!***.'**"**''  D«ta  Geaaratioa  Prograa 
(STSTLM)  baa  baaa  deslgaad  to  geaorata  a  liau- 

lated  tape  (TLM-tape)  eaataialag  iapat  data 

for  tba  TLM  coapatar  at  tba  Trackiag  Statioa. 

Tba  STSTLM  prograa  «ill  alta  geaarata  tba  Syitea 

Tlaa  Coda  Mord  (STCM)  aad  tba  lapat  Ceatral  Herd 
ia  exactly  tbe  laaa  foraat  a<  tbey  are  aoraallv 
lapat  to  tba  TLM  Coapatar.   (Aatbor) 


A0-i02  199     DlT.   30,  12 
(TISTP/JEA)  OTS  priee'11.10 

Syataa  Oevelopaeat  Corp..  Saata  Moaica,  Calif. 
OTILITY  PROGRAM  DESCRIPTIONS  MILESTONE  11  OPDATE 
HIRO  BUFFER  -  160^  TRANSFER  TAPE  (SOBLET) 
by  E.  C.  Viae.   26  Mar  63.  7p.  iacl.  illaa 
(Rapt.  ae.  TM-(L)-71 5/050/Op) 
^(Caatraet  AF  19(628)16^8) 

Uaelasalfled  report 


SDILKT  apdatos  tba  Bird  Baffar  to  160i  traaafer 

tape  by  tba  daletlea  ef  obioleta  filaa  ef  lafor- 

aatloa,   (Aatbor) 


AB-i02  200     01 T.   30,  12 
(IISTP/JBA)  OTS  price  |2.60 

Snic^.rj *•'!!!*  ^"^"    ^•■»«  "o-le*.  Calif. 
MILESTONE  7,   PREPARE  MASTER  TAPE  II  (PMTII) 

by  R.  L.  Eiakead.   18  Mar  63.  29p.   (Tecbaicil 

••■a.  aa.  TM-1 099/000/00) 
(Caatraet  AF  19(628)16^8) 

Oaclasiified  report 

DESCRIPTORS:   'lapat-oatpat  deTices. 
•Prograaaiag  (Coapatar*).  •Paacbed  tapes. 
Paacbed  cards.  Satellite  aetworks.  Data  proc- 
astiag  systeas.  Codlag.  Correetioai.  Type- 
•riters,  Preeesslag,  Prograaaiag  laaguages 
Magaetle  tape.  Space  sarreillaaee  systeas 
Preparatioa. 


AD-402  201      01».   30 
(TISTP/MH)  OTS  prlae  |3.60 

Systea  Developaeat  Corp..  Santa  Moaica,  Calif 

MILESTONE  11  PREPARE  BIRD  BUFFER  SYSTEM  TAPE 

(SPST), 

by  R.  C.  Visa.   10  Mar  63.  35p.  iacl.  illas. 

tsbles,  U  reff.   (Teebaical  aeao.  ao.  TM- 

1003/005/00) 

(Caatraet  AF  19(628)1648) 

Uaclassified  report 

DESCRIPTORS:   •Prograaaiag  (Coapaters). 

Tbe  Prepare  Systea  Tape  prograa  (SPST)  will 
iaitially  geaerate  a  Bird  Baffer  Systea  tape 
froa  a  specially  foraate  lepet  deck,  or  sab- 
seqaeatly  edit  aay  pert  of  aa  existiag  systea 
tape.   SPST  was  validated  by  eoastraetiag  opera- 
tleial  Bird  Baffer  Systea  tapes.   (Aatbor) 

AO-402  202     Oi».   30.  12 
(TISTV/JEA)  OTS  price  $1.10 

Systea  Oevelopaeat  Corp.,  Saata  Moaica,  Calif. 
PROPOSAL  FOR  ADDITIONAL  MODIFICATIONS  TO  MULTICON 
by  M  J.  Friedea.   27  Mar  63,  5P.  iacl.  tables.   * 
^Teebaical  aeaeraadaa  ao.  IM-(L)-890/007/OOA) 

(Ceatract  AF  19(628)16^8) 

Uaclassified  report 

DESCRIPTORS:   -Space  sarveiUaace  systeas 
•Tiae  iaterval  coaaters,  •Prograaaiag  (Coaput> 
ers),  Coapater  logic.  Data  processiag  systeas 
Satellites  (Artificial).  Tiae  sigaals.  Errors! 
Trackiag,  Satellite  aetworks. 

AO-A02  203     Oiv.   30 
(TISTP/WH)  OTS  price  $1.10 

5il.*!!!«°*'* '"''■*■*  Corp.,  Saata  Moaica.  Calif. 

OTILITY  SYSTEM  PROGRAMMING  PROPOSALS.   PROPOSAL 

FOR  A  BLOCK  PSEUOO  OPERATION  IN  LARII 

by  F.  J.  LaCkapelle.   6  Mar  63.  4p.   (Teekaical 

aeao.  ao.  TM-390/010/00) 

(Ceatract  AT   19(628)l6i8) 

Uaclassified  report 

DESCRIPTORS:   •Prograaaiag  (Coap'uters) . 

A0-i02  204     Oiv.   30.  12 
(TISTM/JEA)  OTS  price  |1.10 

Systea  Oevelopaeat  Corp..  Saata  Moaica.  Calif 
COMBINED  MILESTONE  III-IV  FOR  THE  16C4  AUGMENTA- 
TION COMMUNICATION  PROGRAMS. 

by  S.  Gardaer,  M.  Frieder  aad  otbers.   1?  ]»m   63 
9p.  4  refs.   (Teebaical  aeaoraadaa  ao 
T»-991/001/00A) 
(Ceatract  AF  19(628)16^8) 

Uaclassified  report 

DESCRIPTORS:   •Prograaaiag  (Coapaters),  -Mag- 
aetic  tape,  •Space  surveillaace  systeas 
Maltiple  operatioa.  laput-outpat  devices 
Selectioa.  Readiag  aacbiaes.  Specif icatioaa 
Satellite  aetworks.  * 

A0-i02  205     Oiv.   30,  12 
(TISTM/JEA)  OTS  price  |1.60. 

Systea  Developaeat  Corp.,  Saata  Moaica   C«nf 

(Caatraet  AF  19(628)16^8) 

Oa.classlfied  report 

DESCRIPTORS:   aSpace  sarvelllaaee  systeas 
•Magaetle  tape.  •Prograaaiag  (Coapaters),' 
Speeifieatloas,  Siaalatioa,  Redactloa.  Data 

?I!!"«*.''.ff**"*'  '-"«'•«««  «"«««.  Paacbed 
tape.  Satellite  aetworks.  Coatrol  systeas 
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A0-i02  206     Oiv.   30,  12 
(TISTM/JIA)  OTS  price  $1.60 


Systea  Oevelopaeat  Corp.,  Saata  Moaica,  Calif. 

COMBINED  MILESTONE  3-i  FOR  THE  1604  AUGMENTATION 

COMMUNICATION  PROGRAMS. 

by  S.  Gardaer.  H.  Friedea' aad  otkers.   18,  Feb  63, 

23p.  iacl.  illas.  (Teebaical  aeao.  ae.  Tl 

891/001/OOB) 

(Ceatract  AP  19(628)1648) 

Oaclasslfied  repel 


AD-402  207     Oiv.   30,  12 
(TISTP/JN)  OTS  prlae  #19.75 

folf  leieareh  aad  Davalapaeat  Corp..  Mestl  Cea- 

eerd,  Mass. 

SPAOATS  SYSTEM  SUPPORT. 

Jaa  63.  1v.  iacl.  illaa.  tables. 

(Ceatraets  AT  19(604)5523.  Af  19(604)6111 

aad  etbers. 

(BSD-TOR-63-334)       Oaelassifled  repeijt 

DESCRIPTORS!   •Space  sarvelllaaee  syst4 

Prograaaiag  (Caapaters),  Ceapateri.  Dati 
precesslBf  ayateaa. 
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AO-402  209     Oiv.   30 
(TISTH/JBA)  OTS  price  $2.60 

Systea  Developaeat  Carp.,  Saata  Moaica,  Cbtlif. 
FLIGHT  SPBCIFIC  COMPUTER  PROGRAM  DESCR IPT  :  M 
ALARM  CLOCK  (ALACK)  MILESTONE  11. 
by  D.  J.  Persiee.   28  Mar  63.  21p.  iacl.  iM«a. 
Teebaical  aeao.  ae.  TM-(L) -742/006/00) 
(Ceatract  AF  19(628)l64«) 

Uaclastified  reperi 

DESCRIPTORSt   •Positlea  fiadl»g.  aTlae-:  pterval 
ceaaters,  •lapat-eatpat  devices,  Satell:  ie  aet- 
works. Magaetle  tape,  Clocka.  Target  accibisi- 
tloa.  Data  processiag  systeas.  Readiag  •ackiaes, 
Paacked  cards.  Satellites  (Artificial),  Space 
tarvalllaaee  systeas,  Prograaaiag  (Coapdters). 


AO-402  210     Oiv.   30 
(TISTV/JBA)  OTS  price  $1.10 

Systea  Oevelopaeat  Corp.,  Saata  Moaica,  cJUf. 

NBV  1604  COMPOTBR  PROGRAMS  MILESTONE  5  (SQlPLB- 

■ENT)  INPUT  TRACKING  DATA  (STAPIN), 

by  Naacy  J.  Speer.   14  Mar  63,  28p.   (TeaMaleal 

aeao.  ao.  TM-(L)-793/003/OOA) 

(Ceatract  AF  19(628)1648) 

OaelasMfled  report 

DESCRIPTORS:   •lapat-oatpat  devices,  •Sp«ce 
tarvalllaaee  systeas,  Selectioa,  Data  p^ecess- 
iag  systeas,  Mafaetie  tape,  Operatioa,  ijdadiag 
aaeklaat,  Prograaaiag  (Coapaters). 
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beiag 

Ity  1 
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Opera 

treat 

Treat 

teare 

are  f 
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tiae 

tape 


ubroatiae,  laput  Trackiag  Data  (STAP 

revised  te  laclade  a  geaeral  lapat 
a  additioa  to  tke  selective  lapat  ea 
aally  deslgaad.  Ia  brief,  tbe  selec 
capability  reqaires  tbe  aser  progra 
fy  tbe  data  to  be  lapat  by  provldlag 
r,  revolatloa  aaaber,  aad  aateaaa  id 
a.  STAPIN  tbea  reqaestt  the  data  by 
atioa  aad  vebicle  aaaber  froa  eltber 
tor  or  SROTRK,  depeadlag  oa  wbetber 
wlssloa  Is  via  paper  tape  or  tbe  Blr 
for  Tape.  If  traatfer  tape  Is  ased, 
bes  for  tbe  specified  data.  Mbea  tb 
oaad,  SROTRK  sets  tbe  iaterlock  oa  t 
pt  capability  aatll  STAPIN  ladlcates 

tbroagb  witb  tbe  lapat  process;  at 
tbe  Iaterlock  is  removed  aad  tke  Tra 
it  posltloaed  at  Its  'logical  aad.   ( 
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e  data 
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f?Ti?, 


2  219     Dlv.   30 
P/FEM)  OTS  price  $1.10 


Syttea  Oevelopaeat  Corp.,  Saata  Moaica,  Calif.. 

UTILITY  SYSTEM  PROGRAMMING  PROPOSALS.   PROPOSAL 

FOR  MODIFYING  PREPARE  MASTER  TAPE  II  (PMTII) 

ROUTINE, 

by  R.  L.  Kiafcead.   29  Mar  63,  2p.   (Teekaical 

aeao.  ao.  TM-890/013/00) 

(Ceatract  AF  19(628)1648) 

Uaclattifled  report 

DESCRIPTORS:   •Prograaaiag  (Coapaters),  Tapes. 

It  is  proposed  tkat  PMTII  (Prepare  Master  Tape 
II)  aed  AC  be  aodlfled  to  read  aad  seaa  eacb 
eleaeat  ea  tbe  base  tape  to  obtaia  its  direct 
refereaees.  if  tbe  asa  ef  a  base  tape  oa  aait 
eae  were  specified  oa  tbe  faactiea  card.   Tba 
report  states  tbat  tbese  refereaees  coald  tbea 
be  ased  ia  developiag  tbe  aew  aaster  tape 
directory's  cross-refereace  block  at  it  is  deae 
at  preseat.   (Aatbor) 


AD-402  220     Oiv.   30 
(TISTM/JEA)  OTS  price  $1.10 

Systea  Developaeat  Corp.,  Saata  Monica,  Calif. x 
OTILITY  SYSTEM  PROGRAM  SPECIFICATIONS,  '^ 

by  R.  L.  Kiakead.   3  Apr  63.  4p.  ref.  (Rept.  ae. 

TM-891/008/00) 

(Ceatract  AF  19(628)1648) 

Uaclassified  report 

DESCRIPTORS:   •Prograaaiag  (Coapaters), 
•Magaetle  tape,  lapat-eatpat  devices,  Speei- 
fieatloas, Paacked  cards.  Errors,  Coapater 
logic,  Laadiag  (Meckeaiet),  Correctioat. 


AD-402  221      Oiv.   30 
(TISTM/JEA)  OTS  price  $1.10 

Systea  Oevelopaeat  Corp.,  Santa  Moaica,  Calif. 

RELEASE  OF  BIRD  BUFFERE  SUPPORT  SUBSYSTEM 

MILESTONE  8, 

by  R.  C.  Mlse.   29  Mar  63,  2p.  (Rept.  ao.  TM- 

1145/000/00) 

(Caatraet  AF  19(628)1648) 

Uaclastified  report 

DESCRIPTORS:   •Progreaalag  (Coapaters), 

•Prograaaiag  laagaages,  Magaetle  tape, 

Paacb  carda,  Cbeck  oat  equipaeat  Loadiag 

(Meebaalcs),  Seatltlvlty. 


lis 


DivlsioQ  31  -  SHIPS  AND  MARINE 

AD-402  24^      Oi».   30.  32 
(IISTB/AM)  OTS  prie*  »15.50 

Tkoasc  J.  Matsoa  Raiaarck  Caattr.  YorktoMa 

Hatgktt.  N.  Y. 

AUTOMATIC  LANGOACE  TIANSLATION. 

Fiaal  rayt. 

15  J«a  63,  22ip.  iael.  illag.  tablai. 

(Coatraet  AF  30(602)2617) 

(RADC  TM  63-102)       UaclaiaUlad  raport 

DESCBIPTOBS:   •■acklaa  traaslatlaa,  •Laagaaoe. 
Aaaljsia,  Aatoaatle. 

Accaapliskaaati  for  1962  ia  tke  davalopaaat  oY 
tka  AN/GSO-16  laagaaga  traaslatiag  coaplax  ara 
datcrlbad.   Tkli  iBTolvad  stadias  ia  liagalstic 
rasaarck.  coararsioa  to  a  bidiractioaal  siagle- 
pass  dlctlaaarr  aodo  aad.  la  its  iacipiaat 
itaga.  to  a  aaltipass  aoda.   Tka  saarck  aad 
prograaaiag  taekaiqaas  davalopad  dariag  tke 
year,  parttcalarly  tka  rapid  sabtabla  saarekiag 
af  core  aaaary  aad  tka  prograa  for  gaaaratlre 
*'*■■>'*•  art  doseribad  aloag  witk  tka  basic 
liagalstic  rasaarckas  iato  aackiaa  traaslatioa 
problaas,  eoapilatioa  of  data  for  tke  graaaatic 
faatara  af  geraraaeat  ia  lassiaa  graaaar,  aad 
gaaaratiea  of  aa«  graaaar  tables  eabodyiag 
•'•■■•tleal  aaalysis  aad  seataace  strvctara 
dateraiaatiea.   laproveaaats  aade,  aad  tkosa 
aaateaplatad,  to  aackiaa  coapoaeats  aad  to  tka 
STstoa  orgaaiiatioa  ara  also  reported.  -(Aatkor) 


EQUIPMENT 

31.    SHIPS  AND  MARINE 
EQUIPMENT 


AD-402  375  DiT.      30 

(TISTP/fl)    OTS   price  $2.60 

;r.'A;?i%M:uE'S5k'ji^  i..tita.i.a.  .a...  I 

(.Vf'"i"63":i2T'"-   ■"  ''•  '*'•  '"*•  ^"■' 

(Caatraet  Near  335100) 

Daclataifiad  report 

MSCIirroiSi   •Oceaa  earraats.  ■easureaeat 

JL*lI!n'*'i*!?'  ■■•'"•  "'•«  P"«l-tes.  8;di. 
racelTars.  ladio  traasaitters,  Beters.  Tele- 
aatar  systaas,  Tkeraistors. 

A  syatea  aaa  dOTeloped  for  directly  aeasariag 
d««p  acaaa  earraats  covariag  aaay  aoatks  of 
tia*.   Tka  iacorporatiea  of  a  loag  raaga  tele- 
aatariag  radio  of  50  aatta  aatpat  ia  a  sarfaee 
baoy  seearad  to  a  large  eargo-typa  paraekate 
drag.,  by  50  to  ^000  a.tars  of  iible,  bas  aade 
c!r!!"!  #f*  *•  '•^^•"  **•■•  *'•§"•■  by  aircraft. 
ba  realisad  abiek  eofar  larga  araai  of  opaa 
?!V!:   ""*•*•■•  *•»•  *••■  ■•<•  to  iaelade 

at  i!!.!""?"/!?""*  '"  t'-P^'t^re  readiags 

•t  daptk.  aiad  diraetioa  aad  relocity.  aad 

jrjb"?*'**   **"   "■*■*■•*•   ""•■»   -iters. 


A0-i02  U(>  Di».      30,    6 

(TlSTf/PCl)   OTS   price  $1.10 

Porafga  Te«k.    DI».,    Air  Perce  Systeaa  Ceaaand. 

■rtgkt-Patteraea   Air   Perce  Base,    Oklo. 

MACNeTOMETEt. 

iZ«''l-''j    Zatsepia.      28  Bar   63,    ip.    (Trans,    no. 

PTD-TT-62-1874   frea  Bassiaa    Pateat   No.    Ui5i6 

(Appl.    Ne.    676266/2^.    12  Aag   I960),    pp.    I-3. 

I960) 

Uaclaasified  report 

DESCBIPTOBSx   •Bagaateaetera.  Dealga.  Tktory, 
Pataata.  "^       ' 


AD-^02  I9i     Di».   31 
(TISTP/FR)  OTS  price  |2.6<5 

Teckaical  Researck  Group,  Syostet,  N   Y 
REPORT  ON  A  SEMINAR  ON  THE  HYDROOYNABIC " THEORY 
ASSOCIATED  BITH  SHIP  NOTION  IN  BAVES, 
by  Paul  Kaplan  and  Jack  Koilk.   1963.  23p. 
iacl.  illus.  43  refs.   (Rept.  ao.  TBG-UO-FR) 
(Coatraet  Noar  317500) 

Declassified  report 

DESCRIPTORSj   "Skips.  Botioa.  Bater  aavea, 
Hydrodynaaics,  Pitch  (Botioa),  Syaposia. 

Tk*  theory  of  tke  aotioas  of  a  skip  ia  wares  was 
dOTeloped  aloag  two  aajor  diverse  patks.   Varioas 
practical  i nrest igat ors  and  soae  desigaers  kave 
used  results  based  oa  aaay  qaestioaable  assaap- 
il    tioBS,  wbile  acre  acadeaic  i arest igat ors  have 
studied  isolated  parts  of  aa  overall  aetioa 
•aalysis  (e.g.  daaping  aad  added  aass  coeffi- 
eieats)  or  have  treated  idealised  probleas  kaviag 
ao  direct  application  to  practice.   As  aa  exaaple 
of  practical  appraackea  tke  work  of  Korvia- 
Kroukovsky  and  Jacobs  develops  a  set  of  coupled 
liaear  differeatial  equatioas  for  keave  and 
pitch  of  a  ship  in  regular  head  seas,  aad  tke 
coefficients  used  there  arc  the  valaes  obtaiaed 
by  -strip  theory',  i.e.  by  use  of  iategrals  of 
t«o-diaeasioaal  quaatities.   A  aaaber  of  differ- 
eat  aetbods  kave  been  used  to  calculate  tke  tao- 
diaeasional  coefficients  akick  appear  ia  sack 
sets  of  differential  equatioas,  each  haviag  dif-  ' 
fereat  degrees  of  validity  aad  siaplicity.   Siai- 
larly  there  exists  a  auaber  of  differeat  expres- 
sioas  for  hydrodynaaic  forces  oa  osciUatiag 
bodies  advanciag  oa  or  beloa  the  free  surface 
ahlch  have  beea  obtained  aithin  what  is  coasidered 
to  be  a  three-diaensioaal  aaalysis  (sabject  to 
certain  siapli ficati oas  sack  as  tkia-ship.  slea- 
der-body,  syaaetry.  etc.).   (Author) 


AD-402  265     Div.   31,  30 
(TISTB/JEA)  OTS  price  $3.60 

Operations  Evaluatioa  Groap.  Office  of  Naval 
Oparatioas. 

BODEL  AND  COBPUTER  PROGRAB  FOR  CALCULATING  THE 
KILL  PROBABILITIES  FOR  CERTAIN  ASB  TACTICS, 
lateria  researck  aeao, 

by  S.  H.  Howe  aad  P.  B.  BcCraa,  Jr.   15  Nov  62, 
28p.  incl.  illus.  tables  (Rept.  ao.  IRB-25) 

Oaclassified  report 

DESCRIPTORS:   •Aatisubaariae  warfare,  Matl- 
sabaariae  fire  coatrol  systeas,  •Prograaaiag 

(Coapaters).  Bodels  (Siaulatioa) .  Tactical 
warfare,  Subaariaes,  Equatioas,  Prograaaiag 
laagaages,  Kill  probabilities.  Effectiveness. 


Researck 
designed 
certain  f 
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that  tke 
will  be  d 
was  last 
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•f  a  slap 
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describes  a  aodel  aad  coaputer  prograa 
to  coapute  kill  probabilities  for 
iriag  tactics  waged  agaiast  aa  avadlag 

Tke  aodel  was  developed  assaalig 
attack  is  laalaeat  aad  tkat  the  weapaa 
irectod  at  tke  poiat  wkore  tke  subaariae 
contacted.   Tke  aodel's  desiga  is 
arouad  a  deteraiaatioa  ef  sets  of 
ick  represaats  tke  locus  of  tke  evadiag 
Tka  locus  Is  deteraiaed  by  variatloa 
le  evasiea  tactie.   Tke  aiapeiat  is 
d  to  be  circalarly,  aoraally  distributed 

true  position  of  tka  sabaariaa  at  tka 
ast  coatact.   (Author) 


IM 


AD-i02  UO  Div.      31 

(TISTE/JBB)   OTS   price  $1.10 

Foreiga  Tack.    Div.,    Air   Force  Systeas  C 

!!i?!r'''**"'*"    **'   ^"'c*  B««*.    Oklo. 
BARGES   BITH   TELESCOPIC    TENT  COVERING 
by   B.    Barak.      25  Bar   63,    ip.    iacl.    ill. 
(Traas.    ao.    FTD-TT-62-1 519    froa  Recknov 
p«rt,    No.    12.    p.    29,    Dec   61) 

Unclassified  re 


MISCELLANEOUS  ARTS  AND  SCIENCES  -  Division  32 


tMaatf, 


I 


pti 


"rans- 
t 


DESCRIPTORS:      •Barges,    Tents,    Hatckea. 
Protective  covertags. 


32.   MISCELLANEOUS  ARTS  AND 
SCIENCES 

AD-i01    Ul  Div.      32 

(TISTB/AB)    OTS   price    #4.60 

■AND   Corp.,    Santa  Boaica.    Calif. 

COBBUTING   AND    THE   RESIDENTIAL   DECISIONS    SF 

CHICAGO   AND   DETROIT   CENTRAL   BUSINESS   DIsfilCT 

by  Joke  F.  Kaia.  Apr  63,  43p.  iacl.  ill 
tables    (Rept.    ao.    P-2735) 

Oaclassified   repo 

Preseated  at  the  Coafereace  oa  Traasport 
noaics.  Sponsored  by  the  Natioaal  Bureau 
aoaic  Research,    New  York,    N.    Y. .    April    2 


iMon  Ec( 
of  Eco- 

27, 


DESCRIPTORS:   •Traffic,  •Traasportat loil  •Hoas- 
lag.  Costs.  Ecoaoaics.  Labor,  Passeageii vehi- 
cles. Railroads,  Sociology.  Distributi< 
Theory,  Bodels  (Siaulat ions) ,  Urbaa  ar^ks 
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•ad  aoaey-cost  e 
■ork.   (Author) 
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AD-401  309     Div.  3^ 
(TlSTB/AB)  OTS  price  $3.60 

Natioaal  Research  Coaacil,  Div.  of  Eagiae 
•ad  ladustrial  Research,  Mashingtoa,  D.  C 
THE  COBBITTEE  ON  FIRE  RESEARCH. 
Fiaal  rept.,  1  July  59-30  Jaae  62. 
30  Juae  62.  lv. 
(Coatraet  CD-SR-58-45) 

Uaclaasified  repori 

OESCRIPTORSi   •Fires,  Syaposia.  Coatrol, 
Staadards,  Forest  fires.  Bodels  (Siaulat Ion), 
Researck  prograa  adaiaistratlok. 


AD-401  312      Div.   32.  30 
(TISTP/GRB)  OTS  price  |3.60 

Aerospace  laforaatioa  Div.,  Bashington.  D.  C 
ELECTRONIC  COBPUTERS,  TRANSFORBATIQN  OF  TYPES 
SYNTAGBS  *  **  *  *•  ^  *  5-  *ND  V  ♦  p.  +  s  RUSSIAN 

^iJi-    •"•  "•••i«»«-   26  Bar  63.  37p.  incl. 
tables.  H  rafa.  (AID  rept.  I-63-4I ) 

Unclassified  report 

DESCRIPTORS:   •Laaguage,  •Coapaters.  Coaputer 
logic.  Tables,  Classification.  Bachine 
traaslatioa. 


AD-401  347     Div.   32 
(TISTB/AB)  OTS  price  $5.60 

Aaerieaa  Library  Association,  Chicago,  111 
future""*"  *""  INFORBATION  NETBORKS  OF  THE 

8  Apr  63.  43p.  iacl.  illus.  refs. 
(Coatraet  AF  30(602)2578) 
(RADC-TDR-62-6U) 

Unclassified  report 

DESCRIPTORS:  •Libraries,  •Inforaation  retrieval 
Coaaunicatioa  systeas.  History,  Cataloas. 
Ooeuaeatation,  Electronics.  Autoantion! 
Electronic  equipaeat. 

This  report  describes  the  eaviroaaental  fraae- 
work  for  an  electronic  inforaation  center  C  the 
future  and  forecasts  a  network  systea  of  infor- 


tronie  library  of  the  future  (LIBRARY-21)  and 
Bcludes  a  suaaary  of  the  ideas  which  went  into 
lis  planning.   The  second  introduces  the  concept 
of  regional  iaforaation  networks  and  explains 
tne  requireaeat  for  such  networks  and  the  likely 
effects  of  techaology  on  their  developaent.   This 
sect  on  also  aiteapts  to  provide  a  realistic  sug- 
gestion for  iapleaeating  regional  inforantion 
networks;  for  purposes  of  illustration,  it 

r!!r.   •  *?.•?"  ****"*^  "•"•  ^^'   ''""  contractor 
lll/i        7?t'^  "*  treated  within  such  a  design. 
Section  III  is  a  coapendiua  of  various  applicable 
systeas  and  .equipaent  which  are  either  available 
for  use  today  or  can  be  expected  as  part  of 
toaorrow's  techaologlcal  developaent.   Eaphasis 
»•  given  throughout  the  report  to  the  critical 
needs  of  governaent.  Industry,  and  research 
groups  for  iaproved  inforaation  systeas.   Atten- 
tion is  also  focused  on  the  persoaal  aeeds  of 
the  inditcidunl  user.   (Author) 

AD-401  412      Div.   32 
(TISTB/JEA)  OTS  price  $4.60 


Systea  Developaent  Corp 
IDENTIFICATION  OF  PROBLEN 
DIRECTOR  FUNCTION  THROUGH 
by  K.  H.  Furukawa.   I3  Jan 
(Rept.  on  TB-956) 
(Contract  AF  19(628)1648) 

Unc 


Santa  Bonica,  Cnlif. 
AREAS  IN  THE  WEAPONS 
CRITICAL  INCIDENTS, 
63.  43p.  5  refs. 


DESCRIPTORS:  •Benpon  sy 
personnel,  •Group  dynaai 
Operation.  Adjustaent,  D 
teas.  Behavior,  Botivati 
•gy).  Coapatibility,  Per 
Personnel,  Beapon  systea 


lassified  report 

steas,  •Billtary  \ 
es,  "Job  analysis.  \ 
•ta  processing  sys-  ^ 
on.  Reaction  (Psychol- 
•onnel  aaaageaent, 
s. 
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Wvialon  32  -  IflSCELLANBOUS  ARTS  AND  SCIENCES  ^' 


Al.?T!?r»!f.l*!  ■•••••••   Dlr.et.r   ■•rkl*.4 

i      .!   r      '•«^»M««   •••   aad*   to   obtala   data   «kieh 
ea.ld   b«  a^.lys.d   1.   Ii..tlfyl.,   pr.bl,!  JrM'!, 

tl.B  of   tk«a«  .,•«,   profldod  a   basis   for   ro.ol- 
■•adatlo.s    i,   i.pro,I.,    ib,   offoct Wos.ss    If  T^. 
■  •apo.s   Dlr.et.r'.   .p.ratlo.s        Tk.   "IJJ   iLllt 

t.   .ecplish    tk.   f.Uo.l.,   obJoitMs,    '(???!* 
•ktal.   i.elda.t.  .f   .ff.etlr.  .1^   I"f.el   i. 
1TV"l   *r   **•  Mrfor.a.co   of   tk.M  pll    r?o.. 
tl».  b.k.Tlor.   .f   tk.  SMO  aad   tk.   iNDs   i.   th-ir 

ii-J.!.!  ^*   P«f'<»f"ae.   .f   kis   Job   by 

......1... ..  ..M.:.:,";ir,:.j:;i:"f..';:.'r 


A»-i01    U5  Olv.      32 

(TISTB/Ai)    OTS    prieo   |3.60 

Oa.lasslfl.d  r.port 

mS!!!?"?'      •**•»"«»•.    •Doe«o,t.tio.. 
milt        'r    '••■•"••'    Statistical    aa.lysls      Data 

Stldtl!    'J   y*"'-    Librarl.s.    r.a.iblnV     * 
■*adl.a,   Aatoaatlc. 

Mtiril'!"*  •'  "•  "»•  of  .tati.tlc,  i.  t.xt 

aaalysls  is  pr.s.atod.   C.rro.t  iakibitl.a  la- 
fla.ae.s   a  tk.  ...  .f  statistics  ar.  d  "«,s,d 

n!t?::'i*"  'f  "••"IP**"  -•  pr.dietiir".! 

t   II   K   .    •   "»»»"•«•   ■*    ••■•   laagtk.      A   disti.e- 
ladl     IltVir'r'Jl"*?'   "'  ■*"-tatl.U.. 
.!-!?!   :-^*?'   *■>»>*«•»*•■  tkat   tk.   fora.r 
til     I»^   ■•!*   *■  <*••"»*«■«   llbrarl.s   wk.rl.s 
tk.    latt.r   ska.ld   b.   .s.d    i.  d.scrlbi.a  writtl. 

ability   of   ocrroae.   of  ■  «.rd   or  word   aril.    i. 

t.xt   0.4   tk.   c.itlT.  .ff.et   If   locll  llr4\r 

••rd   gr..p   i.   dl.i.ss.d.      Tkis   rllltll.Ikil  TI 

Mrr'si'It'Ilr.JTf/Vr   •"'^-'la'Ji.M   il  iird 
fllkld   ll  I   !l!fl     '  '•"*"  ""*"'  "•  *»"ctly 

»•   ■■*<•   ar   t.xt   larg.r   tkaa  ■   word   pair        Tb> 

;::::J',:ji.':.:;:-.;:-M:;-,:;-.,i:.j;;, 


DESCIIPTOiS,   •Ecodo.ics.  •frodaetloo.  Ind-s- 
Jl-LlII'Mi"?'  Scj— Hag.  Costs.  ib.nd.Ieo. 
-im?!   •-  ?f*"  fSl.-latloas).  Li.o.r  pro- 

!Ii^Ir?:  ■•»*•■•»»">  Pr.dietloa.  Matk.si.ti. 

*a  1  ■■.  lysis . 


Aft.r  a  qaartar-c. 
.eoaoalcs  was  adai 
eassioa  in  tko  aid 
Stalia  lib.raliiat 
ex.rcis.  coapatod 
■aad  as  tko  startl 
earlier  iasisteaeo 
startiag  poiat.  So 
fa»or  startiag  wit 
approaek.   lilitar 
researek  aad  devel 
as  eads  ratk.r  tka 
vloBsly  tkis  also 
of  its  kigk.r  prlo 
tkaa  uador  Stalia, 
ty  it   aaiataiaiBg 
.ffoetlT.  stlpalat 
g..ds.   Aaoag  tko 
slgaifieaat  body  o 
•f  a  glaat  aatoaat 
Uaklag  aatkoaatle 
leaal  aad  iatarrag 
•l.ar  tkat  tk.  r.g 
.xp.rla.atatloa  wi 
aaalysis.   Tko  dir 
axp.rla.atatl.a  wi 
r.s.latloas  foaad 
•e.aoale  policy. 


atary  of  r.J.ctioa,  aatk.aatieal 
ttod  late  Soviet  ocoaoalc  dls- 
-1950's,  as  part  of  tko  po^t- 
ioa  aovoa.at.   Tke  1962-plaa 
gross  oatpats  asing  fiaal  de- 
ag  poiat.   la  coatrast  to  tkeir 

oa  gross  oatpats  as  tk. 
Viet  plaaaers  aow  appear  to 
k  fiaal  doaaad  as  a  goaeral 
y  oatlays  aad  expeaditares  oa 
opaeat  caa  be  easi'ly  Tisaalised 
a  fe.aas.  S.aewkat  less  ob- 
applies  to  coasaaptioa.  beeaase 
rity  statas  aad.r  Kkraskckev 

aad  la  t.ras  of  tke  possibili- 
plaaaors*  soverelgaty  by  aore 
i.a  of  tke  coasaaptioa  bill  of 
aatbeaatieal  oeoaoaists,  a 
f  opiaioa  favors  tke  ereatioa 
ed  data  proeossiag  aotwork. 
itod  oaterpriso  plaas  la  reg- 
l.aal  aatrlces.   It  is  aow 
la.  will  c.atiaae  to  poralt 
tk  tke  tools  of  aatkeaatieal 
oetioa  aad  oatcoao  of  tkis 
11  depead  oa  tke  partiealar 
for  seasltiv.  issa.s  .f 
(Aatker) 


AD-A01  .755     Div.   32.  20 
(TISTP/FIM)  OTS  price  »1.60 

Jadlatloa  Effects  lafora.tioa  C.t.r.  Col«ba.. 
■OHTHLY  ACCESSION  LIST  —  COOBDINATE  INDEX 
Md  61)  Aec.sloa  List  60  («ov.) 

Uaelaasifled  r.port 

OBSCBIPTOIS,   ..adi.tioa  effect.*.  Madex.. 
Ab.  r.cts.  Oocaaeaiatloa.  Cl.ssificatlll   ' 
Sabject  iadoxlag.  I.foraati.a  r.trllv.i 


A0-i01  778     DIv.   32 
(IISTB/AW)  OTS  prie.  $3.60 

■AND  Corp.,  Saata  Hoaica,  Calif. 

ffo2?Lc°'"^fI"*^'°'*  *"'»  'LOCTDATIONS  IN  EXPOIT 
EARNINGS:   A  CBOSS-SECTION  ANALYSIS 

^ikfi;'"  ^  ■••••''•   ""  63'  34p.'iacl. 
tabi.s,  r.fs.   (les.arck  a.a..  ao.  «»-3i32-PB) 
(Coatract  Af  49(638)700.  ProJ .  lANO)         ' 

Uaelasslfied  report 

"""""If:,  ;."ii;:"*"'  •^•-"•-  »"»*•»*- 


A0-iO1  i90     DlT.   32 
(TISTB/A»)  OTS  prie.  $3.60 

lAND  Corp.,  Saata  aoaica,  Calif. 

(C.atract  AP  i9(638)700) 

Oaclasaifl.d  r.p.rt 


Tk.  stady 

exteat  to 
iastablli 
by  tke  do 
saaplo  of 
as.d  t*  . 
Iastablli 
(depeadea 
tioa  of  1 
Otker  lad 
iatrodac. 
.f  .xp.rt 
.xp.rts  t 
slgaiflca 
.xp.rt-.a 
coBceatra 


IM 


atteapts  to  deteraiae  eaplrlcally  tk. 

wkick  iatercoaatry  varlatioa  la  tke 
ty  of  export  earaiags  caa  be  exBlala.d 
gree  of  export  coacoatratloa.   la  a 

36  coaatries.  regressioa  aaalysis  is 
stiaate  tk.  r.latl.asklp  batw...  tk. 
ty  .fa  e.aatry's  .xport  oaraiags 
t  varlabl.)  a.d  tk.  coaMdlty  cactrs 
ts  .xp.rts  (lad.p.Bd.Bt  variable). 
opeadeat  variables  ar.  sacc.ssiv.ly 
*t      (1)  tk.  g.ograpkleal  coaeoatratloB 
s  aad  (2)  tke  ratio  of  priaar'y-prodact 
.  t.tal  .xp.rts.   Tk.  data  iadicat.  a 
at  bat  weak  a.t  r.latloasbip  betwo.a 
ralags  lastabiUty  aad  tk.  coaaodity 
tloa.of  exports;  aad  oaly  a  aargiaally 


itroagar  aet  relatloaskip  bet 
aad  tko  priaary-prodact  ratio 
iatercoaatry  varlatioa  la  .xp 
iastabillty  falls  t.  b.  .xpla 
iad.p.ad.at  varlabl. s  coaside 
eeaclade  tkat  ii  goaeral  aolt 
aor  iadastrlalliatioB  is  fike 
tke  aaplitade  of  flaetaatloas 
export  oaraiags.   (Aatkor) 
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MISCEtLANEOUS  ARTS  AND  SCIENCES  -  Division  32 


woea   lastabiilitf* 

■ack   of  bk. 
.rt-.aralagp 
la.d  by  tk.' 
r.d.      Oa.   caa 
k.r   dlversificatloa 
ly  to   reduce   greatly 
la    a   eoaatk-jy's 


A0-A01    830  Div.      32,    30 

(TISTA/GEC)    OTS   price  |2.60 

Boll  Aerosystaas  C. .  Buffalo.  N.  Y 
CONPILATIOH  OF  UNPUBLISHED  BATERIALS 
INFORMATION.  PHASE  II.  CURRENT  MATEBU 
lESEABCH  AND  DEVELOPHENT  PROGRABS  IN  EFF 
riaal  seai-aaaual  rapt.  ao.  2  oa  Pkas.  I 
15  Apr  63,  17p.  (B.pt.  ao.  208^-933002) 
(Coatract  AF  33(657)8555) 

Uaclassifiod   r. 


i:t. 


par  I 


DESCBlPTOBSi  •Sei.atific  r.s.arc 
rock.t  propollaats,  Fael  additive 
Ckoaical  allliag,  Ceraaic  aatoria 
Alloys,  Coatiags,  Struetares,  Pro 
.Moldiag.    Abstracts. 


k.  So 
s.  Ha 

Is. 
dacti 


Saaaarias  ar.  pr.s.at.d  of  soa.  .f 
r.s.arck  aad  d.v.lopa.at  prograas  b 
St  tke  Boll  Aerosystoas  Coapaay,  Ae 
sts  Divisloa  durlag  1963.  Tke  prog 
described  are  coapaay  spoasored.  T 
ceasist  of  aa  abstracted  aad  ideati 
tf  aaterlals  researek  aad  developao 
preseatly  sckedaled  aad  la  effect. 
is  to  Ideatify  scares  of  poteatial 
(Aatkor) 


p.  a 

"f 


Id 

trials, 
ssure. 


tke   a^ierials 
.lag    <tnduct.<f 
rospa<j»/Hock- 
raas     ' 

ke    su^aaries 
fyiag    forsloa 
at    eflj^rts 
Tke  ii^arpose 
lafoijaatioa. 


AO-402  098  Div.      32 

(IISTB/AB)    OTS   price    $23.50 

laaaa    Scieaces    lesearch    lac,    Arliagtou. 
M   APPROACH    TO    THE   STUDY   OF   SOCIAL    AND 
PSYCHOLOGICAL   EFFECTS   OF   NUCLEAR   ATTACK. 
by  Peter  G.    Nordlie.      Bar   63.    1v.    iacl.    1 
37*   refs.       (Rept.    no.    HSR-RB-63/3-lr) 
(Coatract    OCO-on-62-62) 

Uaelasslfied    repor 


ri 


DESCRIPTORS!       •Civil    defease    systeas,    • 

warfare.  •Sociology.  Disasters.  Psyckol 
Cultare.  Stress  (Psyckology) ,  Bekavior. 
leactloa    (Psyckology).    Sarvival. 


Tkis   effort    is   deslgaed   to  draw   togetker 
fiadiags    aad   aetkods    of    tke    bekavioral    sc 
<i(cipliaes    for    tke    purpose    of   aakiag   a    a 
let    of   projectioas    about    social    life    ia 
Aaerlcaa    society    following   aasslve    tberao 
•ttack.      Froa    such    projections    of   the    lik 
Roit-war   world,    systeaatic    iafereaces    are 
drawn    about    the    capabilities    aad    vulaerab 
•f   the    Awericaa    society    aad    the    iaplieati 
ikese   aay    kave    for    tke    skort    aad    loag    rua 
recovery    of   society    aad    for    tke    plaaaiag    qua 
developaeat    of   civil    defease    coaateraeasutfts 
"as.    parallel    wltk    tke    effort    beiag   aade    fcv 


lus. 


Il|iclear 


<  tie 

i  .ace 
I  Ified 

I kclear 
•ly 

Miag 
ilities 

T 

lad 


•tkers  .to   assess    tke    pkysical    daaage    aad    t 
Physical    resources    reaaialag   after   a   aacle.r  a 
taek,    tkis    study   kas    as    its   goal    tke   deteiaiaa 
tioa   of- tke   social    resoarces   alid   tke   socli' 
reqaireaeats    wkick    civil    defease   plaaaers 

■S*       abJ      .a^*        1.       wi«s_« «  . 


le 

it  at- 


4ust 


1----— --•-  -«.«»  ^twii  Hcivnav  piaaneri  ausi 
■le  aad  aeet  ia  aobiliilag  Aaericaas  to  belkave 
eahereatly  before,  durlag,  aad  for  a  loag  qiae 
•ftor  a  aasslve    tkeraoaaclear   attack.      (Aaiekor) 


AD-402    137  Div.      32 

(TISTB/AW)    OTS  price   $1.60 

BAND   Corp..    Saata    Bonlcs.    Calif. 

SOME   COHHENTS   ON    PROGRAM    BUDGETING    IN   THE 

DEPARTMENT   OF    DEFENSE, 

by   G.    H.    Fisher.      Mar    63.    lOp.    ia.l.    illus. 

(B.pt.  ao.  P-2721) 

Uaclaaaifl.d  r.p.rt 

fr.s.ated  to  tae  Prograa  Budgeting  Paael  at  tke 
Joiat  Study  Group  on  Military  Resource  Alloca- 
tion Methodology  aeetiag  held  at  the  Researek 
Aaalysis  Corporation.  Harek  6.  I963. 

DESCBlPTOBSi   •Federal  badgets,  Araed  Forces 
budgets,  Manageaent  engineering,  Syaposia 
Departaeat  of  Defease. 


AD-402  287     Div.   32,  20 
(TISTB/AM)  OTS  price  $2.60 

BAND  Corp.,  Saata  Monica,  Calif. 
BRITISH-AMERICAN  COLLABORATION  ON  THE  A-BOMB 
IN  VORLD  MAR  II, 
by  H.  A.  DeHeerd.   Feb  63,  29p.  51  refs.   (Rept. 

■•.  P-2707) 

Uaelasslfied  report 

DESCRIPTORS:   •Naclear  boabs,  •Naclear 
weapoos,  Uraaiaa,  Gaseous  diffusloa  separatiaa 
Foreiga  policy,  Desiga,  Prodactloa,  Researek   ' 
prograa  adalalstratioa.  Seieatlfic  researek. 


AD-402  289     Div.   32 
(TISTB/AM)  OTS  prie.  $2.60 

RAND  Corp.,  Saata  Moalca,  Calif. 

NUCLEAB  CONTBOL  AFTER  NASSAU, 

by  M^lcola  M.  Uoao.   Apr  63.  22p.  2  refs. 

(B.pt.  ao.  P-2733) 

Uaelasslfied  report 

DESCRIPTORS:   •Nuclear  weapons.  •Political 
scieace.  Coatrol,  Oistributioa,  For.iaa 
policy. 

Coateats: 

Post-Nassau   probleas 

Multilateral    purpose,  aad   laterdepeadeace 
Force   coatrol 

Coatrol    requireaeats 

A  coatrol   proposal 

Operatioaal    iaplicatioas 

Criteria   for   release 
Votiag   coatrol 


AD-402   433  Div.      32 

(TISTB/MS)    OTS    prie.  $1.60 

Foreign  T.ck.    Div.,    Air  Force  Systeas  Coaaaad. 
Wrigkt-Pattersoa    Air   Force  Base,    Okie. 
ECONOMICAL    EFFBCTIVENESS   OF   GROUP   MACHINING 

by    A.    Ya.    Bel'ckeako    and   G.    G,    Yatseako. 

Z,   ?1I',^'    ""^P-    *"'*•    *"•'•    (Traas.    no.    FTD-TT- 
m      Z.        •■  Gruppovyye  l|etody  Obrabotki    Detaley 
Maskia.    Moskva.    Maskgls.    pp.    172-179,    1961) 

Unclassified  report 

DESCBIPTOBS:      •Econoalcs,    •Hacklae   skop 
practices,    Maauf ac turi ng   aetkods,     Indastrial 
productioB,    Measureaeat,    Test  aetkods. 
Effectiveaess. 
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Division  33  -  TRANSPORTATION 
33.   TRANSPORTATION 


AD-iOl  156     Div.   33,  1,  18 
(TISTA/fCN)  OTS  frie*  $4.60 


TYPICAL 


r«tf«ral  Ariati*!  Afvaef.  Waskiaftoa,  0. 

''■ILITAIY  CIOSS-COONTRT  FLIGHT  ACTIflTY. 
BOST  OAT. 
■•■•.  rcpt., 

by  tichard  6.  Brava.   Fab  63,  i3p.  iael.  illai. 
tablas. 
(PraJ.  150-2S) 

Daalasiifiad  rayart 

DkSCIIPTMSt   'Air  traffic,  'Air  traaspartatiaa, 
Araed  force*  oparatiaai,  Pligkt  paths, 
Scbadaliag,  Oi ttr ibat ioa.  Tablet,  Baaageaeat 
eagiaeeriag,  Air  faraa  aparatioaa,  Aray 
aperatio'at. 

A  preTloMi  tarvey  of  ■Hilary  crei i-caaatry 
flifht  activity  prepared  by  the  Traffic  aad 
Bcaaaaic  Aaalyiis  Area  ia  1958  is  apdated  froa 
flifht  plaas  sabaitted  far  three  peak  days  ia 
PT  1961  by  the  Bilitary  Flight  Service  Ceaters. 
All  peak  days  asseabled  iato  a  typical  basy  day 
fell  aa  a  Friday.   Bilitary  cross-coaatry  flyiag 
•s  ased  ia  tkis  repcrt  iaclades  peiat-to-poiat 
■ad  raaBd-.rebia  fligkts.   Poiat-to-poiaf  fligkts 
dapart  aac  airfield  aad  arrive  at  aaetker.  Bouad* 
rabia  flights  leave  the  atea  defiaed  as  local, 
asaally  a  radias  af  100  ailes,  aad  retara  to  the 
dapartare  airfield  witheat  aa  iateraediate  stop 
*t   aare  thaa  fifteea  aiaates  for  the  parpote  of 
dlsehargiag  passeagers.   Also  iacladed  are  local 
flights  which  have  filed  aa  IFV  flight  plaa. 
These  portioasof  tkc  report  iadicatiag  fligkt 
activity  pietorially  ware  prepared  oa  tke 
CartegrapkatroB,  aa  electroaic  aackiae  wkick  dis 
plays  data  feed-ia  tkra  a  catkode  ray  take  used 
ia  coabiaatiea  Nitk  pkotograpkic  eaalsioa.   Tke 
iaforaatioa  preseated  ia  tkis  report,  togetker 
■itk  data  pertaiaiag  ta  allitary  local,  geaeral 
aviatiea,  aad  air  carrier  activity,  is  ased  to 
detaralae  traffic  activity  estiaates.   (Aatkor) 


AO-401  889 
(TISTB/OBD) 


Div.   33.  13.  18 
OTS  price  $26.00 


Aray  Eagiaeer  Resaarek  aad  Developaeat  Labs., 
Fart  Beljroir,  Va. 

TAMEI  0NLOADIN6  FACILITIES  TEST  REPORT. 
by  Clair  6.  Baiss.  18  Oct  62,  528p.  iacl.  illas. 
tables.  15  rafs.  (Tackaical  rapt.  ao.  1726-TR) 

Oaclassiflad  report 

DESCRIPTORSi   •Baadliag,  •Logistics.  •Taakars. 
*Pipas.  Sapply  depots.  Cargo.  Batarial  coatrol. 
Piars.  Coastraetioa.  Feasibility  stadias,  Per- 
seaael,  Sarveyiag.  Tests,  Petroleaa.  Harbors, 
Beer  lag. 
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kgroaad,  d 
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Fartker 

basic  aet 
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Tke  tro 
ker  aaload 
d.  Tke  re 
are  capabl 
adiag  feci 
cieat  trai 
d  eqaipaea 
ccoapli  ska 
Ceapaay  a 


perfora  its  aissioa  ia  coastractiag 
loadiag  facility;  aad  (c)  tke  offsko 
aetkod  of  laaaekiag  a  sabaariae  pipe 
it  offers  tke  wider  raage  of  appliea 
allows  tke  best  coatrol  of  tke  laaac 
ilea.   (Aatkor) 


esiga,  aad 
t  wkick  will 
a  pipaliae 
,  it  reports 
kods  of 
wo  aetkeds  of 
op  efforts 
lag  facility 
port  coa- 
e  of  rapidly 
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aiag,  tke 
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eat;  (b)  tke 
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aipaeat  to 
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kiag  opera- 


AD-i02  30i     Oiv.   33 
(TISTB/LBH)  OTS  price  $1.79 

Aray  Eagiaeer  Baterways  Experlaeat  Statloa, 

Vicktbarg,  Biss. 

SOIL  STABILIZATION.   INVESTIGATIONS  OF  QUICKLIBB 

AS  A  STABILIZING  BATERIAL, 

by  G.  R.  Koiaa  aad  H.  B.  Feawick.   Bar  62.  60p. 

Iacl.  illas.  tables   (Teekalcal  rept.  ao.  3-^55; 

Rept.  ao.  5) 

(ProJ.  8S70-05-001) 

Oaclassiflad  report 

DESCRIPTORS:   •Soils,  •Clay,  Pkospkeras  eoa- 
peaads.  Oxides,  Traf f icability.  Additives. 
Silicates,  Sediaa  coapoaads.  Fluorides, 
Stabiliiatlea. 


Tke  allitary  aeeds  a  aaterial  capabl 
lisiag  weak  soils  safficieatly  to  ta 
for  specific  eaergeacy  operatioas. 
eacoaragiag  resalts  of  earlier  work 
liae  ia  stabilixatioa  of  extreaely  w 
aatraf f icable  soils,  a  laboratory  aa 
vestigatioB  was  coadacted  to  deterai 
teatial  la  tke  stabilisatloa  of  soil 
iaitial  water  conteat  aad  stability, 
laboratory  tests  skewed  tkat  at  litt 
qaickliae  by  soil  weigkt  was  capable 
lag  tke  aacoafiaed  coapressive  strea 
clay  soil  (Vicksbarg  loess)  froa  aa 
psl  to  over  100  psl,  aad  its  beariag 
froa  a  CBR  of  i  to  over  50  witkla  2A 
treataeat,  tkas  exceediag  tke  aialau 
straagtk  criteria  ettabllsked  for  tk 
■llitary  road  aad  airfield  stabiliaa 
gery.  It  was  deteraiaed,  kowever,  t 
feetlveaess  of  qaickliae  is  depeadea 
iaitial  soil  water  coateat  aad  tkat, 
abseace  of  safflcleat  water  far  kydr 
qaickliae  aay  be  detrlaeatal  to  tke 
(Aatker) 


e  of  stabi- 
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AND  OLDER  MILITARY 


RES^RCH  REPORTS 


•Descrif^ors  r..arVed  with  an  astenk 
.  re  -x-luded  in  the  subject  index. 

ASTRONOMY 

NASA  N63- 13795     OTS     10.50 


Goddard  Space  FUght  Center,  National  Aer^wutics 
and  Space  Administration,  Greenbelt,  Md.     t 
A  DETECTOR  FOR  LOW  ENERGY  GAMMArRAY 
ASTRONOMY  EXPERIMENTS,     by  K.  J.  Frost  and 
E.  D.  Roche,  Mar  63,  lOp.  12  refs.  Technictl  note 
D-1693. 


Asfrophysict 

NASA  N63-14«06      OTS  $1.00 

Ames  Research  Center,  National  Aeronautlds  and 
Space  Administration,  Moffett  Field,  Calif. 

SOME  POssmiLrnEs  for  determmng  the 

CHARACTERISTICS  OF  THE  ATMOSPHERES  OP 
MARS  AND  VENUS  FROM  GAS-DYNAMIC  BBHAVIOR 
OF  A  PROBE  vehicle,  by  Alvin  Seiff.  Apr  68,  3<ip. 
12  refs.  Technical  noce  D-177a 

NASA  N63- 14587    OTS    $1.00 

Ames  Research  Center,  National  Aeronautic^  and 
Space  Administration,  Moffect  Field,  Calif.  ' 
SPRAY  EJECTED  FROM  THE  LUNAR  SURFACE  BY 
METEOROID  IKffACT,   by  Eugene  M.  Shoemaker, 
Henry  J.  Moore,  and  Donald  E.  Gaull,  Apr  63,  39p. 
44  refs.   Technical  note  D- 1767. 


NASA  N63-13714      OTS  $0.  50 


Goddard  Space  Flight  Center,  National  Aerortaudcs 
and  Space  Administration,   Greenbelt,  Md. 
REMARKS  ON  HILLS  LUNAR  THEORY.  PART  II.  by 
Karl  Stumpff,  Mar  63,  15p.  2  refs.  Technical  rjoce 
D-1541. 

NASA  N63-13713     0TS$a50 

Goddard  Space  Fllfl^  Center,  National  Aeroniaitics 
and  Space  AdnUnistratlon,  Greenbelt.  Md. 
REMARKS  ON  HILLS  LUNAR  THEORY.  Part  1.  by 
Karl  Stumpff,  Mar  63.  16p.  2  refs.  Technical  note 
D-154a 


N.\SA  N63- 14428    OTS     $0.50 

Goddard  Space  Flight  Center,  National  Aeronajutics 
and  Space  Administration,  Greenbelt,  \W. 
RESULTS  OF  MICROMETEORITE  PENETRATION 
EXPERIMENT  ON  THE  EXPLORER  Vn  SATELUTE 
(1959  IOTA)  by  H.  E.  LaGow  and  L.  Secretan.  Apr.  63. 
9p.  5  refs.  Technical  note  D-1722. 


NASA  N63- 13104    OTS     $0.50 

Goddard  Space  Flight  Center.  National  Aeronautics 
and  Space  Administration,  Greenbelt.  Md 
.TOE  SOUTOERN  SKY  SURVEY  PAYLOAd!   by 
I'icIiardM.  Windsor.   Feb  63.  17p.  7  refs.  Technical 
nr      D-1719. 


NASA  N63- 13220    OTS     $0.50 

Goddard  Space  Flight  Center.  National  Aeronautics 
and  ^)ace  Administration,  Greenbelt,  Md. 
A  VACUUM  ULTRAVIOLET  PHOTOIONIZATION 
DETECTOR,   by  A.  K.  Stober,  R.  Scolnik.  and  J.  P. 
Hennes,  Mar  63,  lip.  15  refs.  Technical  note  D-1715. 

NASA  N63- 14406   OTS  $2.75 

Stanford  Research  Inst. .  Menlo  Park,  Calif. 
EVALUATION  OF  INFRARED  SPECTTROPHOTOMETRY 
FOR  COMPOSITIONAL  ANALYSIS  OF  LUNAR  AND 
PLANETARY  SOILS,  by  R.  J.  P.  Lyon.  Rept.  on 
Contract  NASr-49(04).    Apr  63,   I36p.  43  refs.  NASA 
Technical  note  D-1871. 


BEHAVIORAL  SOENCES 

TID-7638      OTS  $2.75 

Oak  Ridge  National  Lab. ,  Tenn. 
CONFERENCE  ON  PROGRESS  IN  NUCLEAR  EDUCA- 
TION, GATLIhBURG,  TENNESSEE,  AUGUST  20-22, 
1962.  (Prepared  in  Cooperation  with  American  Nuclear 
Society,  Oak  Ridge,  Tenn. ).  192p.  30  refs. 

NASA  N63- 15241     OTS    $1.00 

Langley  Research  Center,  National  Aertxiautics  and 
Space  Administration,  Langley  Station,  Va, 
A  SIMPLIFIED  METOOD  FOR  MEASURING  HUMAN 
TRANSFER  FUNCTIONS,  by  James  J.  Adams,  Apr  63. 
37p.  10  refs.   Technical  noce  D-1782. 


Psychology 

AD-282  429     OTS$ia.OO 
Harvard  U. ,  Graduate  School  at  Education,  Cambridge! 

SKS^S"^""^^  ^ND  INTEGRATION  ON  CAREER 

O  Hara  (Boston  CoU.  ).  Repc  oo  Harvard  Studies  in 
S*f^f  Dwelopment  no.  23  [Contract  Nonr-1866(31)l. 
Feb  62,  189p.  108  refs.  ' 

DKCRIFTORS:  •Pfersonality,  •Vocational  tests. 
Theory,  Syndiesis,  Analysis,  Selection,  Students 


S-1 


Career  development  is  conceived  as  the  prtKcss  (if 
fashioning  a  vocational  identity  through  differentiation 
and  integration  of  the  personality  as  one  confronts  the 
prohlem  of  work  in  living.    Some  of  the  research  in 
career  development  is  summarized.    Although  the  re- 
search is  considered  in  a  broad  way,  it  is  noc  exhaus- 
tively considered.  The  review  offers  a  general  summiry 
of  research  completed  and  generally  published  as  a  part 
of  the  series  entitled  Harvard  Studies  in  Career  De- 
velopment,   a  review  not  previously  available.  (Author) 

PB  163  068      OTS$3.60 

Institute  of  Group  ReJacions,  U.  of  Oklahoma,  htorman. 
VARIETIES  OF  SOCIAL  STTAJULUS  SITUATIONS,  by 
Muzafcr  Sherif  and  Carolyn  W.  Sherif.  1961,  36p. 
18  refs. 

DESCRIPTORS:  Sociology,  Communications  theory. 
Stimulation,  Reaction  (Psychology),  •Behavior,  Motiva- 
tion, Ecology,  Culture,  Attitudes,  Leadership, 
*Group  dynamics,  Psychometrics 

Paper  presented  to  Symposium  on  Dimensions  of  Stimu- 
lus Situations  Accounting  for  Behavior  Variance;  Texas 
Oirtetian  University,  Fort  Worth,  April  21,  1%1. 

AD-279  198      GTS  $3. 60 

Interaction  Lab. ,  Yale  U. ,  New  Haven,  Conn. 
A  DECISION  PROCEBURE  FOR  TOE  SYSTEM  E,  OF 
ENTAILMENT  WITH  NEGATIVE,  by  Nuel  D.  Belnap,Jr. 
and  John  R.  Wallace.  Technical  rept.  no.  11  on  Probleir 
Solving  and  Social  Interaction,  Contract  SAR/Nonr- 
609(16).  Nov  61,  36p.  6  refs. 

DESCRIPTORS:   •Reasoning,  Sociology,  Bete^,' 
Mathematical  Ipgic,  Theory,  •Decision  making. 
Topology  ^ 

This  report  represents  a  continuation  of  studies  of  the 
logical  relation  of  entailment,  which  is  offered,  in 
part,  as  an  analysis  of  the  concept  of  relevance.    We 
remark  that  the  relation  of  emailment  is  virtually  the 
only  k^cal  relation  offering  any  hope  of  developing  a 
theory  of  relevance  in  purely  formal  and  logical  terms. 
In  particular,  we  deal  with  that  fragment  of  the  theory 
erf  entailment  which  involves,  besides  entailment  itself, 

oray  the  concept  of  negation.   The  principle  ojbect  of 
this  report  is  to  show  that  this  fragment  is  decideable- 
i.  e. ,  that  there  is  an  algorithm  for  determining 
wh^>er  an  arWtrary  candidate  is  or  is  not  a  theorem 
Of  the  fragment  in  question.   The  chief  technique  in- 
volved m  demonstrating  this  result  is  the  employment 
tof  Gentzen  sequenzen-kalkUlen,  a  variety  of  logical 
^-ystems  closely  related,  both  historically  and  system - 

tically,  with  the  systems  of  natural  deduction. 

Author)  (See  also  PB  162  875) 

PB  163 074  OTS  $1.60 

Johns  Hopkins  U.  [Baltimore,  Md.  J 

!J7n  !n^S?2^..?^^^*^AL  ENVIRONMENTS 
AND  HUMAN  PERFORMANCE,  by  Douglas  H.  K.  Lee 
Repi.  on  Contract  W44-l09-qm-2048.  Mar  49.  Up. 
gwKtc  Envlrtmmental  Protection  Section  rept.  no.  154. 

DESCRIPTORS:  •Tropical  regions,  •Physiology. 

P^jtelogy    Man,  •MUltary  personnel.  ClirSfic 
"Ctora,  "Descn  tests. 


ThL  purpose-  of  the  plan  is  to  set  out,  in  as  logical  a 

fashion  as  possible:  (I)  ttie  various  Items  in  tropical 

environments  which  may  affect  man;  (II)  the  mode  of 

their  action  upon  the  human  body;  (III)  the  (Aysiologlcal 

processes  In  man  affected  by  them;  (IV)  the  way  in 

which  these  processes  operate  upon  human  efficiency. 

Special  envtronmemai  items  created  by  military 

circumstances  have  been  included;  but  for  the  rest,  the 

plaii  is  applicable  to  civilian  circumstances  equally 

weU  as  to  military.    The  term    tropical  ,  arused 

H^ft*  ^"f}"^^  '^  "^^^  or  dry  climates  as  well  as 
the  humid  ones. 

AD- 267  818      OTS  $15.00 

^Vraonnel  Reaoarch  Board,  Ohio  State  U.,  Coiumbus. 
ORIGLNALITV  IN  GROUP  PRODUCTIVITY.   IV.  STUD- 
IES OF  THE  EFFECTS  OF  SPONSORSHIP  AND 
STRATEGY  UPON  THE  ACTOR  S  INDEPENDENCE 
AND  UPON  THE  SOCIAL  ASSESSMENT  OF  HIS  PRO- 
DUCnVlTY.  byftiulineN.  Pepinsky,  Richaitl  J. 
Campbell  and  others.  Rept.  on  Coatraa  Nonr-495(15). 
1961,  230p.  19  refs.  ^     '^ 

C«SCRIPTORS:   •Group  dynamics.  Production,  Inven- 
tions, •Social  communication.  Tests 

TTiis  report  describes  two  fairs  of  experiments  de- 
signed to  test  the  sponsor  and  strategy  hypotheses.  The 
results  show  the  expected  effect  of  sponsorship  in  in- 
creasing the  variability  of  the  responses  of  unselected 
subjects  (Ss).    Contrary  to  prediction,  the  sponsored  Ss 
more  frequently  emerged  as  the  most  highly  valued 
members  of  their  groups.   It  is  proposed  as  a  plausible 
eqjlanation  that  the  sponsor's  appeal  had  this  indirect 
enect^as  a  consequence  of  us  motivational  properties, 
and  because  it  provided  a  concomitant  reducdtinln 
stimulus  amhiquity  for  the  sponsored  S,  just  as  his  own 
response,  in  turn,  served  the  same  function  for  the 
other  Ss  who  witnessed  his  behavior.   The  strategy  hy- 

S^v  Mr'  V^""^  g°^  ^^•■"^Ky  produced  si^fi- 
cantly  higher  assessments  of  the  actor  s  productivitv 
dian  poor  strategy.   This  effect  occurred  despite  the 
act  that  the  two  sets  of  actors  were  not  differentiated 

JJi^'^^^.'^^''  ^^^'^  °'"  ^"  perceived  amount  of 
^k.    The  goad  strategists  were  correctly  viewed  as 
the  more  apt  to  modify  initial  judgments,  but  that  char- 
actensac  was  generaUy  unrelated  to  fiivorable  over-aU 
assessment.   (Audior) 


BIOLOGICAL  SCIENCES 


BNL-738    GTS  $3.  50 

Brookhaven  National  Lab. ,  Upton    N    Y 
ENZYME  MODELS  AND  ENZYME  STRUCTURE 
?,Z;^  Symposium  held  June  4-6,  1962.   Brookhaven 
Symposia  in  Biology  no.   15.   Dec  62,  344p.    664  refs. 

PB  163  089      OTS  $1.10 

Jfeval  School  of  Aviation  Medicine,  Pensacola,  Fla 
S^^J!*;  ^^  ALTFIUDE  TOLERANCE,^; 
N.  E.  Phillips  andR.  a  Bartlett.  Jr.  28  Apr  60,  8p. 
3  refs.  Proj.  MR006. 15-2001,  rept.  na  3;  AD-M35b4. 

DESCRIPTORS:  •Tolerances  (Physiology),  Rats,  Hiith 
a^titud^  •Adjustment  (^ydvyloiy),  '^^ess VyJXlA 
HbiSi  ^^^""^^"^^^  Pressure.  Survival.  Atmospher?^ 


An  attempt  was  made  to  determine  whether  ddult  ani- 
mals can  be  gentled  and  whether  such  gentling  improves 
their  tolerance  to  physical  restraint  and  low  atmos- 
pheric pressure.    Adult  albino  rats  (Wistar  dcrain)  were 
gentled  by  being  handled  individually  by  the  ^tperl- 
menter  for  about  seven  minutes  a  day  over  a  three -week 
period.   On  the  day  after  the  end  of  this  period  the  ani- 
mals were  subjected  to  a  simulated  altitude  of  33, 500 
feet.    Gentling  neither  improved  nor  reduced  (heir 
abiUty  to  witlistaKl  this  exposure  when  compared  with 
controls.    Physical  restraint  by  confinir^  to  al  small 
wire  cage  also  was  employed  as  an  additional  stress 
and  this  reduced  the  ability  of  the  animals  to  withsta^ 
altitude  in  both  the  gentled  and  the  nongentled  groups. 
(Author)  *^ 


Rotifiobiology 
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Medical  Specialfies  and  Equipment 

PB  163  140      OTS  $2. 60 

[Army  Chemical  Research  and  Development  tabs  1 
Army  Chemical  Center,  Md.  , 

THE  MEDICAL  LABORATORIES  RAT  HLOT  COLONY 
by  E.  LeB.  Gray  and  Joseph  W.  Derum.  MaySs,  25p. 
5  refs.  Medical  Labs.  Research  rept.  no.  36*1 

DESCRIPTORS:  •Medical  laboratories,  •Rats.  Repro- 
ductiai  (Riysiology),  •Uboratory  animals.  Diseases. 
Growth,  Genetics.  Ecology,  Infections.  || 

To  fill  a  need  for  healthy  animals  from  a  single,  known 
source,  the  Animal  Ecology  Branch  established  a  rat 
pikJt  colony  in  May  1952.  By  controlling  the  rjlts'  envi- 
ronment, by  applying  certain  principles  of  geii«lcs 
and  by  insisting  on  stringent  hygienic  and  contaa  prac- 
tices, the  Branch  sought  to  establish  a  small  nucleus 
of  animals  which  would  be  essentially  free  frotn  pul- 
monary and  parasitic  disorders.  By  March  19$«,  post 
weaning  deadis  dropped  from  15. 8*  to  0.  Ot  ii»eu  - 
monic  infections  from  a  high  of  605f  to  ab^  iSTand 
parasitic  infections  were  no  longer  detectable.  TTie 
spinner"  rat  became  a  rarity.  A  production  colony 
evaitually  suppUnied  the  pilot  colony  so  rat  piioduaion 
could  be  increased  fivefold.  Improved  contr<J3 
record  keeping  methods  prevented  the  accumulation  of 

fnT*    L'"r**''  *^  ^'^  management  techniques 
mdicated  that  rats  raised  in  the  Animal  EcologUranch, 
Medical  Uiboratories.  cost  only  about  two-tSs  as 
much  as  those  purchased  from  commercial  deakers 

Ae^«wT"'"'"^y'^"*'«P^°K^""'  coincide  with 
me  establishment  and  maintenance  of  the  pilot  colonv 
si^ficantiy  increased  the  efficiency  of  the  animal 
technicians.  (Aothor)  '  ■ 

PB  163  110      OTS  $1.60 

Army  Oiemical  Research  and  Development liL 
Army  Chemical  Center,  Md.  ^^T^. 

I??rT<PL'^?^^''^"'^^  RESUSCTTATIOH  APPA- 

^?;.^      ™'^^-  "''^^y-  ^^^  20p.  S(,pcial 
rept.  MLSR  no.  53.  " 


Artels, 


DESCRIPTORS:  Mouth,  •Breathing  masks,  nrxa. 
Artificial  respiration.  Oxygen.  Carbon  dioxidT  Venti- 
lation, Blood,  Statistical  data  ^ 

mo  *"""PL*as  ™de  to  determine  whether  mouL-to- 
mask  insufflation  maintains  arterial  blood  oxygan  satu- 
rations and  carbon  dioxide  tensions  within  satislactory 
u '!!!!_"'  subjects  who  are  apneic  or  whose  venjation 
is  inadequate. 


TID- 17762     OTS  $0.75 

Atomic  Energy  Commission.  Div.  (rf  Biology  and 

Medicine,  Washington,  D.  C. 
RADIONUCLIDES  AND  IONIZING  RADIATION  IN 
ORNITHOLOGY:  A  SELECTED  BIBLIOGRAPHY  ON 
WILD  AND  DOMESTIC  BIRDS^  by  Vincent  Schultz. 
Feb  63,  28p.  328  refs. 

PB  163  146      OTS  $2. 60 

Naval  Radiological  Defense  Lab. ,  San  Francisco. 
Calif. 

RADIOTOXICITY  RESULTING  FROM  EXPOSURE  TO 
FALLOUT  SIMULANT.  IL    THE  METABOLISM  OF 
AN  INHALED  AND  INGESTED  SIMULANT  OF  FALL- 
OUT WODUCED  BY  A  LAND-BASED  NUCLEAR  DET 
ONATIOH  by  S.  H.  Cohn,  W.  B.  Lane  and  others. 
11  Jan  57.  25p.  7  refs.  Research  and  development  tech- 
nical rept.  USNRDL-TR-118. 

DESCRIPTORS:  •Radiation  effects.  Tonicity,  Metab- 
olism, Respiration,  Mice,  Gastrointestinal  system. 
Particles,   •Nuclear  ejtplosions,  •Radioactive  fallout. 
Aerosols.  Absorption,  Tissues  (Biology),  •Radiologi- 
cal dosage,  •Radiation  hazards. 

The  present  study  was  designed  to  reproduce  in  die 
laboratory  an  acute  ejqxwure  of  mice  to  early  fallout 
(2  days  old)  such  as  might  result  from  a  land-based 
nuclear  detonation.  Biological  data  were  obtained  on 
the  uptake,  distribution,  and  retention  of  the  inhaled 
fallout  simulant.  Further,  as  a  basis  for  comparing 
the  effects  of  different  types  of  simulants,  the  meta- 
bolic behavior  of  diis  dry-particle  faUout  simulant  of 
limited  solubility  was  compared  to  diat  of  two  pre- 
viously studied  faUout  simulants;  an  ionic  liquid  aero- 
sol and  a  mud-slurry  aerosoL  The  simulant  was  also 
administered  by  gavage  to  provide  data  on  uptake  of 
fallout  by  ingestion  as  comp«-ed  with  inhalation.  From 
ttiese  data,  an  evaluation  was  made  of  the  radiation 
dose  to  individual  tissues  from  inhaled  faUout  as  com- 
pared to  the  concomitant  external  radiation  dose  that 
the  animals  would  receive  if  exposed  to  the  same  air- 
borne simulant.  (Author) 

OTS  SB-511    $0. 10 

Office  of  Technical  Services,  Dept.  of  Commerce. 
Washington,  D.  C. 

RADIOPROTECTIVE  AGENTS.    Feb  63,  9p.  94  refs. 
OTS  Selective  Bibliography  SB-511. 

DESCRIPTORS  •Radioprotective  agents.  •Bibliography. 
•Drugs,  •Antibiotics,  Chemicals,  •Diet,  NutrlrtSn. 
Anesthesia.  Radiation  effects. 

Lists  94  domestic  and  foreign  references  on  radio- 
protective (anti-radiation)  agents  added  to  the  OTS 
collection  through  February  1963.    Includes  reports  on: 
fl^u         "  *\y/^^'""*n«'  mercamine.  AET,  tsigerol, 
insuhn^  guamuUne.  etc. ;  antibiotics.  I.e..  stre^omy- 
cm,  chemicals,  among  them  Tsiin-  derived  from 
common  tea  fungus;  diet  and  nutrition  supplement  - 
alfalfa  or  broccoli;  and,    narcosis.    (Author) 


S-3 


UR-607      OTS  $1. 10 


<jH 


Rochester  U.  School  ot  Medicine  and  Dentistry,  N.  Y. 
LIQUID  SCINTILLATION  CXXJNnNG  OF  PLUTONIUM - 
239  FROM  BIOLOGICAL  SAMPLES,  by  Tafl  Y. 
Toribara,  Donald  A.  Morken,  and  Carol  Predmore. 
Repc  on  Contract  W740S-eng-49.  23  Jan  62,  8p.  5  refs. 


CHEMISTRY 


IDO-UOOl      OTSiaSO 


Mooaamo  Research  Corp. ,  Dayton.  Ohio. 
ORGANIC  COOLANT  ESSENRAL  DATA  FOURTH 
qUARTERLY  RETORT,  JANUARY  1-MARCH  30L  by 
J.  A.  Ellard,  C  D.  Ki^g  and  others.  Rept.  on  Con- 
tract AT(10-1)1088.  6  Apr  62,   I5p.   10  refs. 

AD-a66  292     OTS  $1. 10 

Stanley-Thompson  Lab. ,  Columbia  U. ,  New  York. 
EVALUATION  OF  BOUIOARY  LAYER  THICKNESS 
IN  ELECTROLYTIC  SYSTEMS  FROM  DECAY  OF 
ANODE  CONCENTRATION  POLARIZATION,  by  Jack 
H.  Schulman  and  Leonard  Nania.  Rept.  bn  Contract 
Noiir-a66(64).  30Oa61.  8p.   1  ret 

DESCRIPTORS:  •Electrolyais,  Electrodes,  Anodes, 
Boundary  Uyer,  looa.  Electrolytes,  Solutions,  DMTuaioo 


Analytiod  Ch«m«trx 
LA-aB44    OTssaso 

Loa  AUmoe  Scientific  Lab. ,  N.  Meat. 
THE  SPECTROPHOTOMETRIC  DETERMINATION  OF 
URANIUM  IN  MIXTURES  OP  URANIUM  AND  TUNGS- 
TK;t  by  A.  D.  Hues  and  A.  L.  Henicksman.  Rept.  on 
Oon^^405-eng-36.  Nov  62.  lOp.  3  refs.  NASA 

DP-619       orrs  laso 

Savannah  River  Lab. ,  Aiken,  S.  C. 

ANALYTICAL  METHOD  FOR  IN-UNE  PLUTONIUM 

^it^?x^'  !^  ^^  ^'  Overman.    Rept.  on  Contract 
AT(07-2)1.   Aug  61,  9p.  8  refs. 


EARTH  SCIENCES 

n  163  124     OTS  $21.  CO 

Maaaachuaeas  Inat.  of  Tech. ,  Cambridge. 
CONTAINED  NUMERICAL  STUDIES  ON  UNDER- 
GROUND h*KXEAR  DETECnON  AND  FURTHER 
DICmZBD  SEISMIC  DATA,  by  S.  M.  Slmpaon,  Jr. 
Sdentlflc  rtft.  no.  3  on  Project  Velva -Uniform.  Con- 
tract AF  19(604)7378.  30  June  62,  385p.  11  refs. 
APCRL  62-879:  ARPA  Orderna  180-61. 

"DESCRIPTORS:  •Nuclear  explosions,  •Underground 
exploaions.  Detection,  •Seismic  waves,  Spectrographic 
analysia,  Slgnal-to-noise  ratio,  'Data  processii^  sys- 
tama,  •Digital  systems.  Data  storage  systems.  Mag- 
netic tapea,  •Programming  (CcHnputers),  Indexes 


Twenty -three  records  from  the  Logan  and  Blanca  Scries 
were  digitized  at  1/20  sec  increments,  approximately 
3000  points  each,  making  a  total  of  117  records  avail- 
able at  present.   Theoretical  treatment  of  spectral 
analysis  was  used  to  elaborate  on  linear  processes  and 

on  the  Daniell  and  modified  Daniell  spectral  estimation 
techniques.   These  techniques  were  used  in  an  auto 
spectral  study  involving  practically  all  available  seim- 
mic  records.   Intercomponent  and  interstation  cross - 
spectral  and  coherency  computatiais  on  seismic  noise 
were  performed,  aimed  at  wave  type  identification.   In 
another  study  a  set  of  first  nruxion  wavelets  was  ex- 
tracted from  the  bomb  records.    For  these  wavelets, 
cross -correlations,  spectra,  travel  time  curves,  and 
variable  density  plots  were  prepared.    Filtering  experi- 
ments widi  prediction  operators,  Wiener  optimum 
filters,  and  wavelet  concractora  yield  generally  eil- 
couraging  results  with  signal-to-noise  ratio  power  im- 
provements up  to  20:1,  and  experiments  widi  least- 
squares  inverses  show  them  to  be  relatively  insensitive 
to  shifts  in  digitization  origin.   Computer  programmir^ 
wias  continued  with  documentation  now  supplemented  by 
the  use  of  a  Key-Work-In-Context  (KWIC)  Index.  (See 
alaoAD-273114) 

PB  163  038  OTS  112.50 

Research  and  Advanced  Development  Div. ,  Avco 

Cotp^.  Wilmington.  Mass. 
MAGNETIC  ACnVITY  IN  THE  ANTARCTIC  DURING 
THE  INTERNATIONAL  GEOPHYSICAL  YEAR  AND 
THE  INTERNATIONAL  GEOPHYSICAL  COOPERATION 
by  Gerald  F.  Rourke.  Scientific  rept.  no.  1  on 
Anwrctic  Research  and  Dau  Analysis ,  Contract 
NSF-C255.  22  Apr  63.  167p.  44  refs.  Technical  rept. 
RAD-  TR-  63'  2 . 

DESCRIPTORS:  •Geophysics .  •Antarctic  regions , 

?Jf*^""l*I*'"**i^^^^  magnetism,  •Magnetic  siormi. 
Diurnal  variations .  Pieriodic  variations ,  Harmonic 
analysis . 

Based  on  a  study  of  the  K  index  at  13  Anurctic  magnetic 
observatories ,  the  geographic  distribution  of  magnetic 
activity  is  examined.  Latitudinal  variations  in  activity 
are  best  described  as  a  function  of  distance  from  the 
auroral  zone  rather  than  geomagnetic  or  geographic 
coordinates  .  Seasonal  movements  of  the  auroral  zone 
width  change  the  relative  position  of  the  Stagg  transi- 
tion zone.  Winter  and  summer  maxinu  in  magnetic 
activity  are  dependent  on  geomagnetic  time,  occurrii^ 
at  geomagnetic  noon  and  midnight.  Studies  of  locally 
selected  quiet  and  disturbed  days  versus  international 
quiet  and  disturbed  days  Indicate  a  seasonal  dependence 
on  (a)  the  Sq  current  system,  and  (b)  the  latitudinal 
change  in  tJ*  degree  of  magnetic  activity  from  winter  to 
summer.  During  international  quiet  periods,  inner 
auroral  zone  perturbations  are  evident  which  are 
worldwide  la  nature.  On  locaUy  disturbed  days .  K 
indices  for  inner  auroral  zone  and  auroral  zone  stations 
have  a  low  correUtion  witii  Kp  while  outer  auroral  zone 
stations  are  highly  correlated.  Daily  sums  of  K  indi- 
cate an  inner  nMximum  of  activity  at  Vostok .  Causes 
for  the  above  phenomena  are  discussed.  (Author) 
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Climatology  and  Meteorology 


PB  163  031     OTS     $11.00 

Aerometric  Research,  Inc. ,  Goleta,  Calif. 
U.  S.   ANTARCTIC  SERVICE  EXPEDITION  1^39-41 
EAST  BASE  METEOROLOQCAL  SUMMARY,  comp! 
by  Herbert  G.  Dorsey,  Jr.  Rept.  on  Contract  MSF  C194. 
[1962]  142p.  II 

DESCRIPTC«S:     ♦Antarctic  regions,  Weadier  Rations, 
•Meteorological  data.  Meteorological  i^strum<^nts, 
Atmospheric  precipitation.  Tides,  Atmospherllc 
temperature.  Barometric  pressure.  Humidity.  Visi- 
bility, Wind,  Tables. 

East  Base  was  in  an  area  still  relatively  unkna»»n  from 
a  geographical  point  of  view.   The  leader  of  did  base 
as  well  as  many  of  the  personnel  were  primarily 
interested  in  reconnaissance  type  of  investigations, 
leading  to  new  geographical  knowledge  as  well  (vs 
complete  a  survev  of  otfier  scientific  asnects  ap  could 
be  made  for  an  area  which  die  United  States  w4$ 
exploring  for  die  first  time.    Therefore,  die  mjateoro- 
logicai  program  at  East  Base  was  on  an  operaq^ial 
basis,  in  direct  siqjpon  of  these  geograpmdal 
exploratory  aims. 


NASA  N63- 14586     OTS     $0.50 


Goddard  Space  Flight  Center,  National  Aeron^tics 
and  Space  Administration,  Greenbelt,  Md. 
A  RAIXATION  VIEW  OF  HURRICANE  ANNA 
TOE  TIROS  m  METEOROLOGICAL 
W.  R.  Bandeen,  B.  J.  Conrath  and  others 
18p.  7  refs.  Presented  at  the  Intern.  Symp.  on 
Rocket  and  SatelUte  Meteorology,  Washington,. 
23-25.   1%2.  Teclinical  note  D- 1713. 
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PB  163  098     OTS     $6.60 

Marine  Lab. ,  U.  of  Miami,  Coral  Gables,  Fl  i 
INVESTIGATION  OF  RAINFALL  MEASUREIV^T  BY 
RADAR,   byH.  W.  Hlser  and  L.  F.  Conover.   t'inal 
rept. ,  1  Aug  55- 1  Aug  56,  on  Contract  CVb-8614. 
Sep56,  66p.  3  refs.  Rept.  no.  56-22;  ML- 139311 
AD- 120  066.  I 

DESCRIPTORS:    •Rainfall,  Atmospheric  precip  lation. 
Radar  equipment.  Radar,  Radar  repeaters,  R^dar 

recording  cameras,  Densimeters,  •Photographs, 
Photographic  recording  media.  Data,  ♦Correlation 

techniques.  Statistical  analysis.  Measurement, 

•Meteorological  radar. 

The  purpose  of  diis  investigation  was  to  develop 
techniques  for  estimation  of  rainfall  with  radar  iirough 
the  u.se  of  int^rated  radarscope  photographs.   The 
integrations  arc  accomplished  by  continuously  e^nsing 

*e  photographic  material  to  the  radarscope  for  penods 
or  from  one  to  six  hours.   The  integrated  photographs 
are  evaluated  with  a  densitometer.   The  equipment 
mediods,  and  materials  used  for  preparing  and  T 
JVjduating  die  integrated  photographs  are  descr^ 
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PB  163  099   OTS   $8.60 

Marine  Lab..  U.  of  Miami.  Coral  Gables,  Fla 
INVFSTIGATION  OF  RAINFALL  MEASUREMENT  BY 
RADAR,  bvH.W.  Hlser,  L.  F.  Conover,  and  H    V 
?"u'««^o"^'/*''*-  •   '  ^^  ^-^  J""^  "^7.  on  Contract 
An-i:v5  150. 

pE.«;CRIPTORS:  •Rainfall.   Atmospheric  precipitation. 
Radar  equipment,  Radar.  Radar  repeaters,  •Radar 
recording  cameras,  Densimeters.  •Meteorological 
radar.  Detection,  Photographic  film,  •Photographic 
processors.  Exposure.  Sensltlvltv.  •Correlation  tech- 
niques. Nomographs.  •Storms.  Echo  ranging.  Cameras 
Measurement,  Photographic  analysis. 

Techniques  were  developed  for  the  estimation  of  rain- 
fall with  radar  by  Integrated  radarscope  photographs 
The  Integrations  are  accomplished  by  continuously  ex- 
posing the  photographic  material  to  the  radarscope  for 
1  to  0  hr.    The  photographs  are  evaluated  with  a  densi- 
tometer, and  the  echo  densities  are  compared  with 
available  raingage  readings.    Both  transmission  type  A 
,ZIT    L       ""^  ^**"  positive  (FGP)  films  respond  to 
the  law  of  reciprocity.    The  intermlttency  effect  was 
relatively  unimportant  In  the  photolntegratlon  process. 
Multiple  layering  o   films  may  provide  a  technique  to 
obtain  approximate  contours  of  areas  of  heaviest 
precipitation.    Limited  investigations  were  completed  on 
die  point  or  areal  'nethod  of  the  Integration  problem 
Better  understanding  Is  provided  of  the  radar  and  film 
sensltometric  rcUionshlps  which  should  prove  of  value 
m  the  interpretatit  ,n  of  photointegrations  and  develoo- 
menr  of  evaluation  rechniques. 

ORO-199      OTS  $1.50 

Weather  Bureau,  Oak  Ridge,  Tenn. 
SUPPLEMENTAR-i'  METEOROLOGICAL  DATA  FOR 
OAK  RIDGE,  by  William  F.  Hilsmeier.  15  Mar  63, 
57p.  3  refs. 


Geology 
PB  163  028      OTS  $6. 60 

Geophysical  and  Polar  Research  Center,  U.  of 

Wisconsin,  Madison. 
SUMMARY  AND  DISCUSSION  OF  THE  GLAQOLOa- 
CAL  WORK  IN  THE  FILCHNER  ICE  SHELF  AREA 
OF  ANTARCTICA,  by  John  C.  Behiendt.  Apr  62,  69p. 
42  refs.  Research  rept.  no.  62-3. 

DESCRIPTORS:   •Antarctic  regions,  Geophysical  pros- 
pecting. •Glaciers,  •Ice,  Thickness,  Determination. 
Gravity,  Seismic  waves,  Tables 

Geophysical  and  glaciological  dau  collected  during  the 
ICY  in  die  Filchner  ice  shelf  area  have  been  reported 
previously,  and  some  of  these  are  included  here  to  pre- 
sent a  more  unified  picture  erf  die  region.  A   large 
trough  underlies  die  eastern  section  of  the  ice  shelf  and 
extends  into  the  unexplored  area  at  its  head.  Although 
the  trough  is  not  isostatically  compensated  locally,  die 
area  as  a  whole  is  essentially  in  isostatic  equilibrium. 
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The  elevation  of  the  M  discontinuity  is  about  -31  km, 
which  is  consistenc  with  that  expected  for  a  continental 
margin.   Berfcner  island  is  a  grounded  ice  feature  on 
^rfcner  bonk,  which  gravity  data  indicate  is  probably 
composed  of  ntorainal  nuiterial.   The  eastern  section  of 
the  shelf  is  flowing  seaward  at  a  high  rate,  and  the 
amount  at  ice  lost  at  the  ice  front  is  greater  than  accu- 
mulation on  the  shelf.  (Author) 

PB  163  025      OTS$5.60 

Institute  of  Polar  Studies,  Ohio  State  U. ,  Research 

Foundation,  Columbus. 
GLAaOLOaCAL  STUDIES  ON  THE  McMURDO- 
SOUTH  POLE  TRAVERSE,  1960-1961,  by  Mario  B. 
Giovinecto.  Rept.  on  NSF  Grant  01 3502.  Jan  63,  60p. 
42  re£s.  IPS  rq)t.  na  7;  RF  Proj.   1128. 

DESCRIPTORS:  •Antarctic  regions.  Terrain,  aimate, 
•Glaciers,  •Stratigraphy,  ♦Atmospheric  precipitation, 
•Ice,  Thickness,  Hardness.  Density,  Atmospheric 
mocioa 

Studies  of  snow  stratigraphy  indicate  that  the  mass  ac- 
cumulation between  Victoria  Land  Plateau  (78*'  02'  S, 
154"  22"  E)  and  the  South  Pole  is  approotimately 
4. 5  g.  cm-2yr-l  (*  205^  which  is  one-half  the  amount 
determined  previously  for  the  same  region.   1  le  rate  of 
mass  accumulation  decreases  from  south  to  nu.th,  a 
trend  apposite  to  that  reported  in  the  literatur. .   This 
can  be  explained  in  terms  of  the  known  panem  rf  atmos 
pheric  circulation  and  topography.  (Author) 

FB  163  026      OTS  $9. 10 

Institute  of  Polar  Studies,  Ohio  State  U. ,  Research 

Foundation,  Columbus. 
A  PRELIMINARY  REPORT  ON  PLANT  REMAINS  AND 
COAL  OF  THE  SEDlMEhTTARY  SECTION  IN  THE 
CENTRAL  RANGE  OF  THE  HORLICK  MOUNTAINS, 
AKTARCnC,  by  James  M.  Schopf  (Geological  Survey). 
Repc  on  NSF  Grant  G13590.  Feb  62>  101  p.  99  refs. 
IPS  rept.  no.  2;  RF  Proj.  1132. 

DESCRIPTORS:  •Anurctic  regions,  K4ountains,  Sedi- 
mentary rocks,  •Coal,  Deposits,  Petrology,  •Paleoecol- 
ogy,  •Plants  (Biology),  Pollen,  Spores,  Seeds,  •*  ood. 
Cells  (Biology) 

The  sedimentary  section  of  the  central  range  of  the 
Horlick  Mountains  includes  coal  and  carbonaceous  sedi- 
ments with  a  variety  of  plant  fossils.   These  have  been 
studied  to  provide  information  about  (1)  age  of  the  depos- 
its, (2)  coal  composition  and  metamorphism,  and  (3) 

general  geologic  inferences  that  may  be  based  on  the 
occurrence  of  coal  and  fossil  plants  five  degrees  from 
die  South  Pole.   More  than  20  types  of  spore  and  pollen 
microfossils  have  been  described  briefly.  Fragments  of 
fusinized  wood  are  abundant  and  aid  in  characterization 
of  the  floral  assemblage  and  sedimentary  fades.  Fossil 
wood  is  described  in  detail  for  evidence  i:  provides 
abcxji  conditions  of  growth,  woody  degradation,  and  dia- 
genetic  mineralization.   The  wood  shows  thick  annual 
growth  rings  which  attest  to  the  periodicity  of  climate  and  to 
favorable  growth  conditions.    Fossil  leaves  and  seeds 
provide  further  evidence  of  the  nature  of  the  flora  and 
basis  for  general  age  determination.    Cool  has  been 
chemically  analyzed  and  is  of  semianthracitic  rank. 
Studies  of  thin  and  surface  sections  of  coal  show  fea  - 
tures  most  sinUlar  to  those  of  the  bituminous  cool  de- 


posits of  Australia,  India,  and  Africa.  No  evidence  is  in 
conflict  with  Permian  age  assignment  for  the  Horlick 
Mountains  coal  measures  deposits,  but  further  study  is 
needed  to  provide  a  more  detailed  basis  for  correlation. 
(Author) 

Oceanography 

AD- 295  191      OTS  $14. 00 

Oceanographic  Inst. ,  Florida  State  U. ,  Tallahassee. 
OCEANIC  TURBULENCE  (REVIEW),  by  Takashi 
Ichiyo.  Technical  paper  no.  2  on  Contract  Nonr-988(ll). 
Oct  62,  205p.  230  refs. 

DESCRIPTORS:   •Oceans.  •Turbulence,  Turbulent 
boundary  layer.  Ocean  waves,  Tides,  Sedimentation, 
Underwater  sound.  Diffusion,  Stability,  Statistical 
analysis 

Contents: 

Mixing  length  theory 
Planetary  bouixlary  layers 

Application  of  mixing  length  theory  to  shallow  water 
Eddy  viscosity  and  storm  surges 
Surface  waves  and  turbulence  in  die  ocean 
Effect  of  stability 

Empirical  determination  of  vertical  eddy  viscosity  in 
the  ocean 

Spectral  analysis  of  oceanic  turbulence 
Horizontal  ttirbulence  in  large  scale  motion 
Turbulent  diffusion:  Approximate  analysis  of  one-  and 

two-  particle  problems 
Turbulent  diffusion  as  a  stochastic  phenomena 
Hydrodynamic  approach  to  turbulent  diffusion 
Diffusion  theory  of  tidal  flushing 
Turbulence  and  sediment  transportation 
Sound  transmission  in  a  turbulent  medium 

PB  163  029      OTS  $8. 60 

Sedimentological  Research  Lab. ,  Florida  State  U. , 

Tallahassee. 
SEDIMENTOLOGY  OF  ANTARCTIC  BOTTOM  SEDI- 
MENTS:  DEEP  FREEZE  FOUR,  by  H.  G.  Goodell, 
W.  M».McKnight  and  others.  Progress  rept.  {1962)  98p. 
235  refs. 

E«SCRIPrORS:   •Antarctic  regions,  •Marine  geology, 
•Ocean  bottom  sampling,  •Sedimentation,  Stratigraphy, 
Minerals,  •Geochemistry,  •Paleoecology,  •Foraminif- 
era,  Bibliography,  Tables 

The  studies  being  conducted  cover  texturaJ  and  minera- 
logical  data,  microfaunal  studies,  goochemical  and  geo- 
chronological  investigations. 

PB  163  024    OTS     $7.60 

Texas  A.  &  M.  Research  Foundation,  College  Sution. 
CALCIUM  CARBONATE  SATURATICW  LEVEL  OF 
THE  OCEAN  FROM  LATITUDES  OF  NORTH 
AMERICA  TO  ANARCTICA  AND  OTHER  CHEMICAL 
OCEANOGRAPHIC  STUDIES  DURING  CRUISE  HI  OF 
IHE  USNS  ELTANIN  BETWEEN  PANAMA  QTY, 
PANAMA,    AND  VALPARAISO.    CHILE,    FROM 
1-26  JUNE  1962,  byl>)naldW.  Hood,  David  Berkshire         >- 
and  others.  Rept.  on  NSF  Grant  G 18477.  5  Jan  63.  76p. 
5  refs.  Reference  no.  63- 3D. 
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DESCRIPTOR'S:    •Pacific  Ctean,  Central  AmA^ca, 
South  America,  •Oceanographic  data,  •Sea  vJiter, 
Salinity,  •Calcium  compounds.  Carbonates,  "Carbon 
dioxide,  Metals,  Temperature,  Density,  Hydrogen  ion 
concentration.  Tables. 


li 


The  primary  objectives  of  this  investigation  i«re  to 
study  in  detail  the  level  of  calcium  carbonate  saturation 

of  Pacific  Ocean  water  from  the  Tropics  to  Valparaiso, 
Chile;  to  determine,  on  a  continuous  basis,  d>e 
molecular  carbon  dioxide  content  of  surface  wster  and 
the  atmosphere:  to  collect  sanples  for  trace  ttietal 
analysis  with  particular  reference  to  copper,  manga- 
nese, and  zinc;  to  collect  samples  for  lipid  analysis 
with  particular  reference  to  the  fatty  acid  fratstions: 
and  to  determine,  where  possible,  the  transfer  rates 
of  carbon  dioxide  between  the  sea  and  atmosphere. 
To  accomplish  these  objectives  it  was  necessary  to 
occipy  a  group  of  stations  in  a  north  to  south  direction 
at  about  5°  intervals  and  to  obtain  collateral  ittfor- 
mation  including  temperature,  salinity,  dissolved 
oxygen,  alkalinity,  and  pH  at  a  sufficient  numfier  of 
depths  to  fully  define  die  oceanographic  system  from 
which  die  san^les  analyzed  were  obtained.    (Author) 
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NASA  N63- 14027     OTS     $0.50 

Goddard  ^ce  Flight  Center,  National  Aero^utlcs 
and  Space  Administration,  Greenbelt,  Md 
ELECTRON  DENSITY  DISTRIBLnnON  IN  TH 
r-REQON,   byS.  Chandra,  Mar  63,   12p.  16 
Technical  note  D-1751. 

NASA  N63- 13722     OTS     $0.50 

Goddard  Space  Flight  Center,  National  Aeronautics 
anti  Space  Administration,  Greenbelt,  Md.  T 
ENERGY  SPECTRUM  OF  ELECTRONS  IN  TlE 
OUTER  RADIATION  BELT,  by  Wilmot  N.  He  K  and 
John  A.  Poirier.  Mar  63,  18p.  27  refs.  T:s:hri;:al 
note  D-1717. 

NASA  N63-13838     0TS$a50 

Goddard  Space  Flight  Center,  National  Aeroi^iutlcs 
and  Space  Administration,  Greenbelt,  Md. 
FIRST  TOPSIDE  SOUNDINGS  OF  THE  lONOSll^ERE. 
by  J.  E.  Jackson,  R.  W.  Knecht  (Natl.  Bur.  of  Stand- 
ards), and  S.   Russell  (Airborne  Instruments  L,»b. ). 
Mar  63,  18p.  6  refs.  Technical  note  D-1538. 


NASA  N63- 13719    OTS     $0.50 

Goddard  Space  Flight  Center,  National  Aeroiiiutlcs 
and  ^ce  Administration,  Greenbelt,  Md. 
NOTE  ON  THE  TlflCKNESS  OF  THE  HELIUM  ION 
LAYER,  by  S.  J.  Bauer,  Mar  63,  7p.  Ih  refs. 
Technical  note  D- 1686. 

NASA  N63-13720      OTS  $0.50 

Goddard  Space  Flight  Center,  National  AeroiULitics 
and  Space  Administration,  Greenbelt,  Md. 
PRELINilNARY  MEASUREMENTS  OF  TEMPEFATURES 
AND  WINDS  ABOVE  50KM  OVER  WALLOPS  ISLAND, 
VIRGINIA,  by  William  Nordberg  and  Wendell  Silith 
Mar  63.   15p.   19  refs.    Technical  note  D- 1694 


NASA  N63- 14273     OTS     $1.25 

Marshall  ^ce  Flight  Center,  National  Aeronautics 
and  Space  Administration,  Huntsville,  Ala. 
WIND  FLOW  IN  THE 80-400  KM  ALTITUDE  REQON 
OF  THE  ATMOSPHERE,   by  George  C.  Ragsdale  and 
Peter  E.  Wasko,  Mar  63,  40p.  54  refs.  Technical 
note  D- 1573. 


PB  163  095     OTS     $1. 10 

McMath-Hulbert  Observatory  [Pbntlac,  Mich.  1 
INVESTIGATION  OF  THE  SPECTRAL  ENERGY 
DISTRIBUTION  FROM  CLOUDS  AND  BLUE  SKY  IN 
THE  NEAR  INFRARED,   by  Keitfi  Pierce.  Technical 
rept.  no.  41  on  Contract  N6onr-[232]  T.O.  5.  Feb  53. 
9p.  5  refs.  AD-9553. 

DESCRIPTORS:    •Clouds,  •Sky  brightness.  Spectrum 
analyzers,  •^)ectrogr^ic  analysis,  •Infrared 
spectroscopy. 

Comparative  sky- and  sunlight  observations  wet^  made 
with  a  Perkin- Elmer  Mod  12-C  IR  spectrometer  having 
a  CaF2  prism  and  an  uncooled  Cashman-type  PbS  re- 
ceiver.  The  instrument  was  attached  to  the  tail  piece 
of  the  F.  C.  McMath  24-in.  -diam  Cassegrain-type  re- 
flector.  Sunlight  was  reflected  from  a  white  card  and 
observed  with  low  amplifier  eain  and  the  same  slit 
widdis  as  were  used  for  the  sky  observations.    The  data 
followed  very  closely  the  Raylelgh  law  from  0. 7  to 
1.0u»  but  from  1  to  1.6  a  they  deviated  strongly  in  the 
direction  of  a  large  solar  component.    The  sky  was  not 
as  black  in  the  IR  beyond  1  >j.as  was  expected.  Obser- 
vation data  showed  that  die  energy  distributed  from 
cumulus,  stratus,  and  dark  clouds  is  essentially  that  of 
scattered  sunlight  except  for  a  great  additional  absorp- 
tion in  die  water- vapor  bands  at  0. 8,  1. 1,  1.8,  and 
2. 0  M  in  cumulus-type  formations.   A  rough  estimate  of 
die  intensity  of  cloud  edges  at  1  >i  compared  to  blue  sky 
gave  a  ratio  between  50  and  200  to  I  which  dqjended  oii 
die  cloud  type,  mode  of  illumination,  and  distance  i- 
degrees  from  the  sun. 

PB  163  081     OTS    $1.60 

Oslo  U.  (Norway). 

AN  INVESTIGATION  OF  THE  MICROSTRUCTURE  OF 
THE  PERTURBATIONS  IN  THE  GEOMAGNETIC 
FIELD  IN  THE  AURORAL  ZONE,   by  Alv  Egeland. 
Scientific  rept.  no.  4  on  Contract  AF  61(514)1123.  1959. 
I7p.  5  refs.  AFCRC-TN-59-613;  AD-232  272. 

DESCRIPTORS:    •Terrestrial  magnetism.  Micro- 
structure,  •Aurorae,  %>ectrographic  analysis, 
Sutlstical  analysis,  Magnetic  storms.  Very  low 
frequency.  Electromagnetic  waves.  Sources,  Whistlers. 

An  investigation  was  made  of  oscillations  in  the 
geomagnetic  field  occurring  in  the  frequency  range 
2  -  7000c.   The  measurements  were  made  in  the 
auroral  zone,  in  November  1957  and  June- July  1958. 
The  spectrum  was  recorded  by  3  different  methods: 
film,  tape,  aftd  direct  frequency  recording.   The 
records  were  analyzed  by  statistical  methods,  and  the 
most  important  features  of  the  magnetic  spectra  were 
found  to  be  broad  bands  and  some  spectral  lines.   Two 
different  mechanisms  for  generation  of  the  observed 
spectra  are  discussed.   (Author) 
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SC-4759(RR) 


OTS  $0.50 


Sandia  Corp. ,  Albuquerque,  N.  Mex. 
THE  DISTRIBUTION  OF  ABSORBED  X-RAY   ENERGY 
IN  THE  ATMOSPHERE,  by  Frank  Biggs.    Rept.  on 
Contract  AT(29- 1)789.   Feb  63,   I6p.  5  refs. 
NASA  N63-13.'>77. 


P3  163  030    OTS     $9. 60 

Stanford  Electronics  Labs. ,  Stanford  U. ,  Calif. 
AN  ATLAS  OF  SELECTED  VLF  SPECTRA  FROM 
BYRD  STATION,   ANTARCTIC,   by  R.  A.  Helliwell, 
J.  P.  Katsufrakia  and  others.   Rept.  on  National 
Science  Foundation  Grants  NSF  9511,  13465,  and  17217. 
15  Mar  62,  11-^.  11  refs.    Rept,  no.  SEL-62-046; 
NASA  N62-12140. 

DESCRIPTORS:    •Antarctic  r^ons,  Ionosphere, 
Atmospherics,  •Radiofrequency  spectroscopy.  Very 
low  frequency,  •Whistlers. 


ENGINEERING 

RFP-302    OTS    $0.50 

Dow  Chemical  Co. ,  Denver,  Colo. 
PRELIMINARY  TEST  ON  AXIAL  SPINDLE  EXPAN- 
SION OF  NUMBER  739  EX-CELL-0  NUMERICAL 
TAPE  CONTROL  MACHINE,  by  J.  H.  Krine.  Rept.  on 
Contract  AT( 29- 1)1 106.    19  Feb  63,   lOp. 

NP-11896      OTS  $1.75 

^^«.^,5*  ^^^y  °^  °^  Engineers,  New  York. 
aVIL  ENGINEERING  BIBLIOGRAPHY  ON  THE  DE- 
S  AND  CONSTRUCTION  OF  NUCLEAR  FACILI- 
TIES, ed.  by  Richard  J.  Smith.  Dec  62,  71p.  459  refs. 

ANL-6674      OTS  $0. 75 

Argonne  National  Lab. ,  111 

/^™^^^N  ^^  VAPOR  CARRYUNDER  IN  SIMU- 
LATED BOILING,  by  P.  L.  Miller  and  C.  P.  Armstrong 
Rept.  on  Contract  W3l-109-eng-38.  Feb  63   ^*'™'^' 
1  ref.  NASA  N63-14563.  ^^' 


Aeronautical  Engineering 

NASA  N63-12518     OTS     $2.60 

(Flight  Research  Center,  National  Aeronautics  and 

Space  Administration)  Edwards,  Calif 
IN-FLIGHT  GAINS  REALIZED  BY  MODIFYING  A 
TWIN  SIDE-INLET  INDUCTION  SYSTEH  by 
Edwin  J.  Saltzman.    12  Dec  57,  declassified  1  Dec  C  2. 
30p.    4  refs.  Research  memo.  RM  H57J09. 

NASA  N63- 15056     OTS     $0.75 

Langley  Research  Center,  National  Aeronautics  and 
Space  Administration,  Langlev  Station.  Va 
il'!?.^^'^  VORTEX  WAKES  IN  RELATION  TO 
TERMINAL  OPERATIONS,  by  Joseph  W.   Wetmore  and 
John  P.  Reeder.  Apr  63,  24p.    5  refs.    Presented  at  the 
Svmp.  on  Development  of  Analytical  Models  for 
f<fj!,™^"«/^|T»'^  Capacity,  Calif.  U. .  Nov.  29-30, 
1962.    Teclmical  note  D-1777. 


NASA  N63- 14274      OTS$a50 

Langley  Research  Center,  Itotional  Aert>nautics  and 
Space  Administration,  Lai^ley  Station,  Va. 
ANALYSIS  OF  THE  EFFECT  OF  ALTIMETER- 
SYSTEM  ACCURACY  ON  COLLISION  PROBABn.ITY, 
by  William  Gracey.  Mar  63,   lOp.  2  refs.  Technical 
note  D-1627. 

NASA  N63- 15050      OTS  $2L  25 

Langley  Research  Center,  National  Aeronautics  and 
Space  Administration,  Langley  Station,  Va. 
WING  AND  FLAP  LOADS  OBTAINED  FROM  A  WIND- 
TUNNEL  INVESTIGATION  OF  LARGE-SCALE  V/STOL 
MOC^L,  by  Robert  J> Huston,  John  F.  Ward,  and 
Matthew  M.  Winston,  Apr  63,  90p.  10  r«f8.   Technical 
note  D-1634. 

NASA  N63-12535      OTS$a75 

Lewis  Flight  Propulsion  Lab. ,  National  Advisory 
Committee  for  Aeronautics,  aeveland,  Ohio. 
AIRCRAFT-FUEL -TANK  DESIGN  FOR  LIQUID  HY- 
??2?!?'  ^^  '^'  ^-   ReJ^ds.  9  Aug  55,  d^ssified 
1  Dec  62,  28p.  26  refs.  Research  memo  RM  E55F22. 

AD- 282  019     OTS     $9.60 

National  Aeronautical  Establishment  (Canada) 
A  CRmCAL  REVIEW  OF  TECHNIQUES  FORTHF 
FLIGHT  DETERMINATION  OF  AIRCRAFT  DVVAMIC 
STABILITY  AND  RESPONSE  CHARACTERISTICS  WITH 
ILLUSTRATIVE  EXAMPLES  FROM  MEASUREMENTS 
ON  A  SUBSONIC  JET  FIGHTER,  by  H.  N.  C.   Lvster.^ 
Mar  62,   I14p.    25  refs.    Aeronautical  rept.  LR- 3.36- 
N.  R.C.  no.  6825. 

DESCRIPTORS:  -Jet  fighters.  •Aerodvnamlcs.   Equations. 
Motion.  Subsonic  flow,   Dynamics,   Frequency,   Pitch. 
Roll.  Yaw,   Flight  testing.  Data  processing  svstems,' 
Computers,  Measurement,  Determination,  Jet  plant's 
Model  tests.  Stability,  Test  methods. 

A  review  is  made  of  the  basic  relations  between  the 
linearized  equations  of  motion  of  a  rigid  aircraft, 
frequency  responses,  transfer  functions  and  stability 
derivatives  to  provide  the  background  for  a  critical  ex- 
amination of  various  techniques  used  In  the  flight  de- 
termination of  aircraft  dvnamic  stability  and  response 
characteristics.    The  interrelation  of  instrumentation 
and  data  handling  methods)with  the  choice  of  technkjues 
is  also  noted.    Flight  deti?rmined  values  of  eighteen  of 
the  stability  derivatives  of  a  subsonic  jet  fighter  are 
compared  with  available  wind  tunnel  results  and  with 
design  and  theoretical  values.    The  flying  qualities  which 
can  be  deduced  directly  from  the  stability  derivatives 
are  compared  with  those  given  in  recent  military 
specifications.    (Author) 


AD- 283  935     OTS     $2.60 

National  Aeronautical  Fstablishment  (Canada) 
AN  IMPROVFD  MFTMQD  FOR  PRODUCING  FOAM- 
FILLED  FI8RFGLASS-RFIVFORCFD  PLASTIC 
PROreLLER  BLADFS.   by  8.   Neal  and  W.  J.   Edwards 
June  62,   23p.   I  ref.   Aeronautical  rept.  LR-346- 
A.  R.  r.  no.  6940.  ' 
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.TS'^"7'"'^?  *PropeIkr  blades.   'Fxpancild  plastics. 
Production.  Class  textiles.   Aircraft.  DeslBn,   Mlovs 
Aluminum  alloys.   Fatigue  (Mechanics).   PlaHtlcs  ' 

Ppoxy  resins.  Aluminum.  Sheets,  Templark.  Casting 
Molding,  Urc-thanes.  Vinyl  alcohol.  RubberHmpt^Z 
tion.   Resins.  Materials.  Propeller  hubs. 

An  improved  technique  for  producing  foam 
glass  propeller  blades  suitable  for  use  on  i 
tunnel  models  is  described  in  detail.    If  lar 
of  blades  are  required  this  method  can  cont 
duce  cost  and  time  needed  for  manufacture 


lied  fibre - 
peered  wind 
numbers 
considerably  re- 
(  Author) 


AD-283  936      OTS  $4.  60 


(Cane(ia) 


PO!t 


National  Aeronautical  Establishment » 
THE  MODEL  CONTROLLED  METHOD  txjt 
DEVELOPMENT  OF  VARIABLE  STABILTH 
CRAFT,  byD.  G.  Gould.  June  62,  46p.  11 
nautical  rept.  LR-345;  N.R.C.  no.  6914. 


DESCRIPTORS:  •Helicopters,  •Automatic  p 
trol  simulators.  Design,  StabUity,  Analog 
Control,  Mathematical  analysis.  Stability  (lateral) 
Stability  (Lo.Tgitudinal),  Seivo  systems,  '-^'+*'''"'' 


THE 
AIR- 
s.  Aero- 


r 


^ots,  •Co.i- 
cttnputers, 


Cort^l  sys- 


tems. Simulation 


The  application  of  adaptive  or  semi -adaptive  Lontrol 
systems  for  providing  aircraft  with  variable  $tabiUtv 
and  control  characteristics  is  described.   The  develoo- 
ment  of  a  variable  stability  helicopter  using  this 
method  IS  treated  to  illustrate  the  significant  design 
?f,^"'?'^"^'^^«""«e8  of  the  method.    Ttie  mithod 
allows  for  versatility  in  regard  to  simulationj  of  com- 
plex equations  of  motion  in  that  use  may  be  limde  of 
standard  computing  components  to  construct  Unelec- 
trical  analogue  of  the  equations  of  motion  of  [fce  simu- 
lated aircraft  in  a  manner  similar  to  that  en^jloyed 
with  ground  simulation.  An  accurate  knowletfie  of  the 
test  aircraft  stability  derivatives  and  their  V^iation 
with  speed  and  alUtude  is  not  required  since  the  test 
aircraft  response  is  independent  of  signlficatit  varia- 
uons  in  Its  own  characteristics.    In  the  case  CT  appUca- 
non  of  the  tnethod  to  helicopters,  in-fliglu  a4us7rnent 
of  the  control  loop  parameters  is  not  required. 
(AuilK)r) 

NASA  N63-13184      OTS  $1.00 

National  Aeronautics  and  Space  Admlnlstrat  i  n. 

Washington,  D.  C. 
RESEARCH!  PROBLEMS  PERTAINING  TO  AIIlCRAFT 
OPERATIONS,  ed.  by  William  A.  McGowan  aTSmuLm 
^  Aiken,  Jr.  Mar  63,  3^  Technical  note  Dil596. 

PB  181  487      OTS  $2. 50 

Nation^;  Aviation  Facilities  Experimental  Q  a  iter. 

Atlantic  City,  N.  J.  [ 

GENERAL  DESCRIPTION  AND  BASIC  LOGIC  OF  THE 
JJNTVAC  FILE  COMPUTER  I  AIR  TRAFFIC  fcON- 
TROIVAUTOMATIC  DATA  PROCESSING  SYSfTEM,  by 
Kenneth  W.  House,  Dm  W.  Vogel  and  others.   Final 
rept.  Apr  62,   107p.  6  refs.  Proj.  no.   104-621 X* 
NASA  N63-14472,  AD-299  991 


DESCRIPTORS:  •Air  rrafHc  contrt)*  systems, 
processing  systems,  Computers,  •Computer 
Programmii>g  (Computers),  Automatic 


l>ata 
iHgic, 


The  NAFEC  Master  Operational  Computer  Program 
documentation  for  the  Phase  I  system  was  used  as  the 
basic  study  for  this  report.   The  primary  functions  re- 
qMired  in  an  air  traffic  control /automatic  data  process- 
ing system  and  discussed  in  this  document  are  •  (1)  The 
processing  of  flight  plans  whose  routes  of  flight  are 
either  via  airways  or  via  direct -route  segments.  (2) 
The  prinung  of  fUght  progress  strips.  (3)  The  trans- 
mission of  flight  plan  data  to  adjacent  centers.  (4)  The 
modification  or  cancellation  of  previously  pnjcessed 
flight  data.   A  method  of  storage  of  data  for  chronologi- 
cal processing  is  also  included. 


Chemical  Engineering 

ANL-6596     OTS     $3.00 

Argonne  National  Lab. ,  111 
OTEMICAL  ENGINEERING  DIVISION  SUMMARY  RE- 

S-^     r%2     2.9  '"Sp'?'  °"  Contract  W31-109 
eng  J8.    1962.    2l9p.    66  refs.  NASA  N63- 13024. 

NYO-9852     OTS  $1.25 
Consolidation  Coal  Co. ,  Library,  Pa. 

S'^?s''7!?p^.pTp^T^n^^  ISOTOPES  IN  COAL 
PROCESS  RESEARCH,  by  P.  M.  Yavorsky  and 
E.  Gorin.  Pinal  rept.  no.  3,  1  June  61 -31  May  62.  on 
Contract  AT(30-1)2350.  31  May  62,  53p.   l?T^f? 

UCRL-10625      OTS  $1.00 

Lawrence  Radiation  Lab. ,  U.  of  California   n^rir^}^^ 

■^.ECiiANisM  OF  liquid-Liquid  T^TNG,bf'' 

AU^rt  a  Epstein  and  a  R.  Wilke.  Rept.  on  Contract 
{JS^4S1  ^^"  ^^'  ^^-  ^^  r^«    NASA 

NLCO-867     OTS  $0.50 

National  Lead  Co.  of  Ohio,  Cincinnati. 
ROLE  OF  INORGANIC  SURFACTANTS  IN  UQUID- 
LIQUip  EXTRACTION  SYSTEMS,  by  Thomas  J   Collopy 
and  John  H.  Mueller.  Rept.  on  Contract  AT(30- 1)1156; 
14  Mar  63,  25p.  6  refs. 

PB  181  486      OTS  $1.75 

Oklahoma  U.  Research  Inst. ,  Norman. 
THEORETICAL  STUDIES  OF  THE  BEHAVIOR  OP 
IONS  IN  AQUEOUS  SOLUTIONS  OfISxED  ^^^RO- 

aS^v  ^'^  «^^^^  ^  os^flONIc  celi  op?r'^° 

R^  L^  George  w.  Murphy  and  Robert  R.  Matthews. 
Repc.  on  Contract  14-01-001-191.  July  63.  64p.  68  refs 
Sahne^Water  Research  and  Develop;ncnt  Progress  refit! 

DESCRIPTORS:  •Sea  water,  •Desalination,  •Thermo- 
dynamics, Ions,  Solutions,  Electrolytes,  ♦Electro- 

rX^''^^*?2[!!!!L^™P^""^^^^^y'  *  Electrolytic 
cells,  Theory,  •Programming  (Computers) 

Contents: 

Non -equilibrium  thermodynamics 

Systems  containing  ion -permeable  membranes 

rheoretical 

(^calculations 

A  pixjgram  for  computer  solution  of  equations  (39) 
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PB  181  484      OTS     $2.50 

Prenglc,  Dukler  and  Crump,  Inc.,  Houston,  Tex. 
HEAT  TRANSFER  IN  THE  LTV  EVAPORATOR.   AN 
ANALYSIS  OF  PILCTC  PLANT  DATA  AND  PRE- 
DICTIVE TEaiNIQlIES  FOR  PLANT  OPERATION 
AND  DESIGN.  June  63.   107p.  32  refs.   Saline  Water 
Research  and  Development  Progress  rept.  no.  74. 

DESCRIPTORS:  'Sea  water,  ♦Desalination, 
•Evaporators,  Models  (Simulations),  ♦Heat  transfer, 
•Scale.  Films,  Evaporation,  Fluid  flow,  Vaporization, 
Condensation. 

! 
This  study  was  directed  toward  resolving  the  uncertain- 
ties in  the  design  and  prediaion  methods  for  heat  trans- 
fer perftM-mance  as  well  as  toward  analyzing  certain 
aspects  of  the  scaling  problem.   A  theory  for  condensa- 
tion heat  transfer  coefficients  was  modified  to  predia 
coefficients  for  evaporating  films.   Two  phase  pressure 
drop  in  the  tube  is  significant,  causing  substantial 
changes  in  temperature  and  in  AT  driving  force.  The 
overall  coefficients  do  not  drop  markedly  in  the  low 
pressure  effect.    Steam  side  resistances  were  signifi- 
cantly larger  than  those  on  the  saline  side.   Entrainment 
in  the  two  inch  tube  may  be  as  high  as  30%  at  high 
vacuum  conditions.  The  optimum  plant  design  can  not 
be  achieved  by  using  tube  diameters  and  lengths  which 
are  the  same  for  all  effeas.   Once  pressure  drop  and 
entrainment  rates  can  be  determined  with  accuracy  it 
will  be  possible  to  select  a  distribution  of  tube  size  and 
lengths  which  will  produce  optimum  performance  in  a 
muki- stage  system. 

PB  181  485      GTS     $1.00 

Weacern  Independent  Research  Labs. ,  Inc. ,  Loa 

Angeles,  Calif. 
DEMINERAUZATION  OF  SAUNE  WATER  THROtXJH 
PRESSUREATION  CYCLES  WITH  ION  EXCHANGE 
MATERIALS.    Rept.  on  Contraa  14-01-001-238. 
July  63,  33p.  32  refs.   SaUne  Water  Research  and 
Development  Progress  rept.  no.  75. 

DESCRIPTORS:  •Sea  water.  Desalination,  •Ion  ex- 
change resins.  Pressure,  Periodic  variations, 
•Pressure  regulators.  Minerals,  Separation. 

The  application  of  mechanical  pressure  to  ion  exchange 
materials  equilibrated  with  saline  solution  has  been 
shown  to  produce  effluent  with  considerably  reduced 
salt  concentration.   Using  the  most  efficient  resin  and 
a  final  pressure  of  6255  psi,  the  concentration  of  0. 7 
ntolar  sodium  chloride  was  reduced  to  O.Ol  molar  in 
four  cycles.   Most  of  the  imbided  salt  appears  in  the 
first  half  of  the  pressure  etuted  solution,  its  concentra- 
tion dropping  rapidly  thereafter.   Thus,  the  last  15%  of 
the  effluent  from  the  first  pressurization  cycle  had  a 
salt  concentration  below  0.02  molar     Ahematively,  a 
pressurization  cycle  performed  on  the  second  half  of 
the  effluent  from  the  initial  cycle,  produced  an  effluent 
the  latter  half  of  which  was  sub-0.01  molar  in  salt  con- 
centration.  Thus,  by  uking  proper  cuts,  no  more  than 
two  and.  possibly  one  stage  can  suffice  to  accomplish 
the  desalinization.    Experiments  on  scawatcr  indicated 
essential  agreement  with  the  observed  results  on  the 
sodium  chloride  solution.   Hydrauhc  pressurization 
methods  appeared  to  offer  the  possibility  of  reduced 
equipment  construction  requirements,    initial  studies 
with  pressurization  cycles  on  resin  sheets  produced 
much  smaller  effluent  volumes,  but  comparable 
effluent  salt  concentrations. 

S-10 


EUctrkal  and  Electronic  Engineering 

PB  163  083      OTS  $5. 60 

Amphenol-Borg  Electronics  Corp.,  Chicago,  Ul. 
RESEARQI  ON  R.  F.    COAXL^L  CONNECTOR.S, 
BROADBANU  HIGH  TEMPERATURE,    RADIATION 
RESISTANT,  by  J.  V.  Malek.  Scientific  rept.  no.  4, 
1  Dec  59-1  Mar  60^  on  Contract  AF  33(616)6343. 
Mar  60,  53p.  7  refs.  AD- 234  209. 

DESCRIPTORS:  ♦Coaxial  cables,  ♦Electric  connectors, 
Radiofrequency,  Broadband,  •Heat  resistant  ntaterials, 
•Electric  insulators,  •Silicon  compounds,   Dioxides, 
Fused  materials.  Dielectric  properties.  Conductors, 
Clamps,  Seals  (Stoppers) 

Fused  silica  was  evaluated  at  525^0  and  it  is  observed 
that  the  dielectric  constant  of  this  nvaterial  is  indepcixl- 
ent  of  tempt;rature  between  250C  and  525^0.  A  very 
low  reflection  insulator -contact  structure  was  devised 
in  the  1. 0  ro  12. 0  Kmc/s  frequency  range  utilizing 
fused  silica  as  a  dielectric.   The  effects  of  female  con- 
tact tine  configuration  were  evaluated  as  a  source  of 
electrical  reflection  introduction.    Additionally,  the 
effects  of  axial  gaps  in  center  and  outer  conductors 
which  usually  occur  in  present  day  R.  F.  connectors 
were  theoretically  analyzed  and  resultant  effects  on 
connector  voltage  standing  wave  ratio  are  presented. 
Basic  evaluation  test  data  on  promising  contact  mate- 
rials, commercial  cable  clamping  and  sealing  devices, 
and  high  temperature  connector  mating  face  seals  is  set 
forth.  Sealing  studies  and  work  conducted  to  date,  re- 
lated to  the  insulator -contact -shell  structure,  are  also 
presented.  (Author) 


AD- 274  143 


OTS  $3.60 


Arlnc  Research  Corp.,  Washington,  D.  C. 
THE  CHALLENGE  OF  MILITARY  ELECTRONICS  TO 
INDUSTRIAL  READINESS.  TRENDS  IN  TECHNOLOGY 
AND  QUANTITATIVE  REQUIREMENTS  FOR  ELEC- 
TRCMC  QRCUIT  PACKAGES,    1960-1970,  byE.  R. 
Jones.   Rept.  on  Contract  NOw-6l-0395-C,  continuation 
of  Contract  NOas- 59-41 80-C.  [1962J  40p.  5  refs. 
[Rept.  no.  171-1-243). 

DESCRIPTORS:  •Electronic  equipment.  Military  re- 
quirements. Production,  Manufacturing  n«thods .  ♦In- 
dustrial production,  Statistical  analysis,  Miniature       * 
electronic  equipment,  Subminiature  electronic  equip- 
naent.  Electronic  circuits,  Packaged  circuits,  Printed 
circuits,  Costs,  •Military  procurement.  Radio  re- 
ceivers ,  Radar  receivers . 

This  repon  briefly  summarizes'  current  estimates  of 
future  military  requirements  in  the  field  of  electronic 
equipment.  The  estimates  cover  the  next  five-year  and 
ten-year  periods,  and  particular  emphasis  is  placed  on 
requirements  for  complex  components  capable  of  with- 
standing severe  environment.  The  predicted  require- 
ments are  compared  with  the  industrial  capability  of  the 
United  States ,  with  a  view  to  determining  areas  in  whic'i 
additional  effort  is  needed  in  order  to  maintain  indus- 
trial readiness  under  the  peacetime  and  mobilization 
conditions  projected  for  the  next  ten  years.  (Author) 


PB  163  138      OTS  $5. 60 

Armour  Research  Foundation,  Chicago,  lU. 
DESIGN  AND  DEVELOPMENT  OF  MINIATURE  RF 
CABLES  AND  CCWNECTORS,  by  R.  M.  JanoWiak  and 
J.  E.  McManus.  Final  rept.   1  Feb  58-31  Jan  60,  on 
Contract  DA  36-039-sc-74956.  31  Jan  60,  58p.  ARF 
Proj.  no.  E096;  AD- 237  529. 


ure 


DESCRIPTORS:  Design,   •Radiofrequency  cabMs 
•Electric  cables,   •Electric  connectors, 
electrical  equipment,  •Coaxial  cables.  Tests 


♦Muijiat 

'ests 


Nine  groiips  of  commercial  connectors  were  4tsembled 
onto  0.  200  in  outer  diameter  coaxial  cable.   Eiach  group 
consisting  of  approximately  40  connector  pairp  (plug 
and  jack)  were  subjected  to  a  series  of  enviro^ental 
tests.  All  of  the  groups  did  not  participate  in  igvery  en- 
vironmental test  which  included  voltage  standing  wave 
ratio,  high  potential,  leakage,  durability,  stable  cable 
pull,  flexure  and  temperature  cycle.  An  anal^tis  of  the 
results  of  these  tests  provided  knowledge  on  the  advan- 
tages and  disadvantages  erf  each  commercial oannector. 
The  design  of  a  series  of  transitions  was  necessary  to 
enable  the  rapid  testing  (rf  a  large  number  of  donnector 
pairs.  Experience  gained  in  the  transition  design 
proved  to  be  directly  applicable  to  the  connector  de- 
sign phase  at  this  program.  Pictures  of  the  vattious 
transitions  together  with  their  VSWR  perform^e 
characteristics  are  included.  A  connector  serties  con- 
sisting of  a  plug,  jack,  plug  to  plug  adapter,  plug  to 
BNC  plug  adapter,  and  receptacle  were  designad  and 
developed.  The  plug  and  jack  are  designed  for  good 
RF  performance,  ease  of  assembly,  and  excellent 
cable  clamping.  The  design  of  the  plug  and  jack  con- 
sist of  only  four  pieces  discounting  bulkhead  mounting 
pans  and  may  be  assembled  and  reassembled 
only  standard  tools.  (Author) 


PB  163  122      OTS  $4. 60 


ysing 


Armour  Research  Foundation,  Chicago,  111. 
INSTRUCTION  MANUAL  FOR  THE  FLUX  RJaSPON- 
SIVE  TAPE  REPRODUCER,  by  M.  E.  Anderson  and 
K.  Kirvaitis.  Rept.  on  Contract  AF  33(600)41699.  [1960] 
42p.  ARF  Proj.   E142. 


■gnm 


DESCRIPTORS:  •Instruction  manuals,  •Ma^ 
ing  systems.  Maintenance,  Operation,  Desrgr 
Magnetic  tapes 


c  record- 
Circuits, 


Topics  include:   Description  of  the  system;  m^^netic 
modulator  playback  head  (principle  of  operatiih;  main- 
tenance and  initial  alignment  procedures  (playback 
electronics,  playtack  head);  operating  procedures  (tape 
transport,  playback  electronics);  and,  perfonlnance 
characteristics  of  the  system  (frequency  respoise, 
signal -to -noise  ratio,  system  linearity,  wow  ind  flutter, 
crosstalk). 


AD- 299  259 


repriced  $1.25 


Harry  Diamond  Labs. ,  Washington,  D.  C. 
ELECTRETS.  PART  I.  A  STATE  OF  THE 
ajRVEY,  by  Virginia  Ann  Johnson.   31  Aug  621. 
77  refs.  Rept.  no.  TR-1045. 


Art 

49p. 


DESCRIPTORS:  •Electrets ,  Dielectric  , 
Polarization,  Electric  currents.  Piezoelectric 


proper  :es 


^ect. 


A  survey  is  presented  of  current  knowledge  with  respect 
to  electrets.  A  history  of  contributive  results  is  traced 
with  respect  to  experimenution,  theory,  and  major 
applications .  Specific  summaries  are  made  of  Theory, 
Fonnation,  Performance  and  Applications .  The  open  or 
unsolved  areas  in  electret  theory  and  some  possible 
desirable  applications  are  indicated.  (Author) 

PB  163  104   OTS   $13.00 

Jet  Propulsion  Lab. ,  Calif.  Inst,  of  Tech. ,  Pasadena. 
ASTRONAUTICS  INFORMATION.    THERMIONICS  AND 
THERMOELECTRiaTY,  comp.  by  Edda  Barber.  Rept. 
on  Contract  NASw-6.    Dec  60,  189p.    1006  refs. 
Literature  Search  no.  294. 

DESCRIPTORS:  ♦Astronautics,  ♦Bibliographies,  ♦Therm- 
ionic emission,  ♦Thermionic  converters,  ♦Thernwelec- 
tricity,  ♦Thermoelectric  generators.  Materials. 

The  material  in  this  search  is  divided  into  two  sections: 
(1)  Thermionics.  Power  generating  devices  and  energy 
conversion  units,  based  on  the  principle  of  thermionic 
emission  are  included.    These  are  of  two  types,  vacuum 
and  gas-filled.    Material  has  not  been  collected  on  the 
theory  of  thermionic  emission.    (2)  Thermoelectricity. 
Material  is  included  on  the  theory  of  thermoelectricity, 
thermoelectric  properties  of  materials,  Peltier  cooling 
and  refrigeration,  and  thermoelectric  generators  and 
systems.    In  each  section  the  material  Is  divided  Into 
the  following  categories:  books,  repons,  and  periodi- 
cals. Books  are  arranged  In  alphabe*tlcal  order  by 
author  and  reports  in  alphabetical  order  by  source. 
Periodicals  are  arranged  in  chronological  order  by  year, 
and  within  each  year  in  alphabetical  order  by  title. 
Author  and  subject  guides  are  provided. 

AD- 275  469     OTS     $2.60 

Lincoln  Lab. ,  Mass.  Inst,  of  Tech. ,  Lexington. 
A  MORE  PRECISE  ANALYSIS  OF  MULTICAVITV 
KLYSTRONS.  L    SOLUTIONS  OF  THE  BOUVDARY- 
VALUE  PROBLEM,  by  R.   L.  Pease.  Rept.  on  Con- 
tract AF  19(604)7400.    28   Mar  62,  25p.   12  refs.  Tech- 
nical rept.  no.  264. 

DESCRIPTORS:  ♦Klystrons,  ♦Cavity  resonators.  Space 
charges.  Electrons,  Electron  beams.  Partial  differen- 
tial equations.  Integrals. 

The  present  gross  inaccuracies  in  space -charge  calcu- 
lations of  klystron  electronic  conductance  are  attributed 
to  certain  approximations  made  in  solving  the  wave 
equation.    Exact  homogeneous  and  inhomogeneous 
solutions  for  the  wave  equation  are  derived,  the  latter 
by  contour  integration,  and  the  results  compared  with 
previous  approximate  solutions.     With  the  more  accurate 
solutions,  conservation  of  kinetic  power  no  longer  holds. 
(Author) 


AD-274.S.54  0"^S   $3.60 

Lincoln  I^h. ,  Mass.  Inst,  of  Tech. .  Lexington. 
SECOVDARV  EMISSION  CHARACTFRISTICS  OF 
HIGH  POWER  MICROWAVE  TUBE  SLFRFACFS,  bv 
A.   VIcrstra  and  R.  C.  Butman.    Rept.  on 
Contracr  ^F  19(604)7400.     20  Feb  62.   35p.     16  refs. 
Technical  rcpr.  no.  257. 


S-11 


DESCRrPTORS:  •Microwave  amplifiers,  •Power  ampH- 
flers,  •Iflystrons,  •Ucam  power  rubes.  Electron  tubes, 
•Secondary  emission.  Plasma  physics,  T"argef  s. 
Materials.  •Coatings.  Surface  properties.  Copper, 
Stainless  steel.  Titanium  compounds.  Boron  compounds. 
Zirconium  compounds.  Chromium  compounds,  Tungsten 
compounds.  Carbides.  Borldes.  virrldes.  Electron 
bombardment.  Magnetic  fields.   Radiofrequencv  power. 
Resistance.  Thermal  conductivity. 

This  repon  describes  various  surface  treatments  and 
cotrlngs  on  copper  and  stainless  steel  and  gives  fbelr 
secondary  ernlsslon  ratios.  Detailed  data  on  plasma - 
rorr  h  roartngs  o<  Tic,  VB2.  WC  and  ^182,  which  have 
maximum  secondary  emission  ratios  less  than  unltv 
even  for  large  angles  of  Incidence  and  which  are  suitable 
for  use  In  Mgh -power  microwave  tubes,  are  Included. 
(Author) 


LAKB-2797  OTS  $0.75 

Los  Alamoe  Scientific  Lab. ,  N.  Mex 

SSf^.^SUU^^  SYSTEMS  EOR  HIGH  VOLTAGE, 
mCH  AMPERAGE  CIRCUITRY,  by  E.  PhiUp  Ehart 
•nd  James  S.  Church.    Rept.  on  Contract  W7405-en«- 
36.    15  Aug62,  27p.  NASAN63-13414. 

AD- 281  945      OTS  $11.00 

Naval  Avionics  Facility,  Indianapolis,  Ind. 
^eSSi^^'^l:;  PURPOSE  TEN-WATT  TRANSISTOR IZEt 
SERVO  AMPLU^IER,  by  Robert  R.  Atherton  and  Eldon 
W.  Hawkins.    31  July  61,  146p.  Rept.  no.  TR-77. 

DESCRIPTORS:  •Servo  amplifiers.  Transistors. 
Reliability  (Electronics)  Semiconductors.  Feedback 
amplifiers.  Feedback,  Servo  systems.  Impedance 

This  report  presents  the  results  of  a  development 
effort  to  design  a  transistorized  servo  amplifier  for 
general  use  in  a  variety  of  commonly  occurring  servo 
systems  using  BuWeps  precision  components.   De- 
Ivlti  !"!  ™'*"°"  ^PPl'^'able  to  Amplifier  AM- 2937 
li  ilL]^.lf^  '**  ^^"^^    '"  a^ii'on.  a  section  is  in- 
cluded which  is  devoted  to  servo  applications  and 
techniques  for  the  servo  systems  designer.  (Author) 


Inst,  of  Tech., 


re  163  123      OTS  $6. 60 

R«a«»rch  Lab.  of  Electronics,  Mass. 

Cambridge. 

THE  SELECTION  OF  NETWORK  FUNCTIONS  TO 
APPROXIMATE  PRESCRIBED  FREQUENCY  CHARAC- 
TERISTICS, by  J.  G.  LinviU.  [Rept.  on  Contract 
W36-039-8C-32037].   14  Mar  50.  67p.  12  refs.  Tech- 
nical repc  no.  145;  ATI -83  680. 

DESCRIPTORS;  Networks,  •Electrical  networks. 
Electric  filters,  Circuits,  ♦Functions,  •Frequency, 
Phase  studies,  Numerical  analysis,  Algebra 

A  successive -approximations  method  is  applied  to  the 
sclecuon  of  netwoHc  functions  having  desired  magnitude 
and  phase  variatJon  with  frequency.  The  successive 
trial  functions  a  re  specified  in  terms  of  the  location  of 
their  poles  and  zeros  in  the  complex  frequency  plane. 
The  first  approximation  is  an  estimate  of  suitable  pole 
and  zero  positions.    The  deviation  of  characteristics  of 
the  first  eaiimate  from  the  desired  churactenstics  is 
Jctcrmir«d,  i»:xl  changes  in  pole  and  zero  positior.';  are 


evaluated  which  tend  to  erase  these  deviations  in  the 
succeeding  approximation.  A  set  of  normalized  func- 
tions is  presented,  relating  changes  in  the  magnitude 
and  phase  characteristic  to  changes  in  the  pole  and  zero 
positions.   The  first  stage  of  the  adjustment  procedure 
is  sufficient  for  most  problems;  however,  the  method 
may  be  carried  as  far  as  necessary  for  precise  results. 

NASA  N63-12826      OTS  $2.  60 

Space  Sciences  Lab. ,  General  Electric  C3o. , 

Philadelphia,  Pa. 
A  PRELIMINARY  REPORT  ON  TWO  BIO-ELECTRO- 
GENIC  SYSTEMS,  by  L.  W.  Reynolds  and  J.  J.  Konikoff. 
Rept.  on  Contract  NASw-511.  Sep  62,  26p.  5  refs. 
R62SD78. 

AD- 293  836      OTS  $7.  60 

Stanford  Electronics  Labs. ,  Stanford  U. ,  Calif. 
NONLINEAR  DISTORTION  IN  FREQUENCY -DEPEND- 
ENT TWO-PORT  SYSTEMS  WITH  APPLICATION  TO 
COMMON-EMITTER  TRANSISTOR  AMPLIFIERS,  by 
Lit  N.  Ma.  Rept.  on  Contract  Nonr-225(24).  Oct  62, 
74p.  7  refs.  Technical  rept.  no.  1611-1;  SEL -62-093. 

DESCRIPTC»S:   •Transistor  amplifiers,   *Nonlinear 
systems,  •Distortion,  Mathematical  analysis,  Taylor's 
series,  Partial  differential  equations 

For  a  class  of  frequency -dependent  two-port  systems, 
such  departure  can  be  obtained  by  representing  the 
terminal  current  at  each  port  by  a  Taylor  series  of  four 
variables,  viz,  two  terminal  voltages  and  their  first 
time  derivatives.    From  this  representation  a  linear 
model  for  the  solution  of  harmonic  distortions  in  a  two- 
port  system  can  be  constructed  to  consist  of  a  set  of 
harmonic  current  generators  at  each  terminal  in  addi- 
tion to  the  linear  small -signal  model.    Such  a  model 
using  harmonic  current  generators  is  valid  for  two-port 
systems  which  depart  only  slightly  from  linear  be- 
havior, and  is  suitable  for  use  with  general  linear  term- 
ination.  Using  this  model,  the  solution  for  harmonic 
distortion  is  reduced  to  the  solution  of  a  sequence  of 
linear  equations.   As  an  application  of  the  analysis,  die 
nonlinear  distortion  of  alloy  junction  transistor  ampli- 
fiers at  low  current  levels  is  determined.    The  non- 
linearities  due  to  the  "law  of  the  junction"  and  the 
space -charge  layer  widening  effect  are  considered.  The 
nonlinearities  of  the  low -frequency  common -emitter 
short-circuit  current  gain  Pq  and  the  P  cut-off  frequency 
.-jp  are  also  included.    The  results  indicate  that  the 
model  is  valid  over  an  extended  range  of  frequencies 
and  bias  conditions.  (Author) 

AD-294  818       OTS       $3.60 

Stanford  Electronics  Labs. ,  Stanford  U. ,  Calif. 
TRANSENT  RESPONSE  OF  JUNCTION  DIODES,    by 
J.  G.  Unvill  and  W.  Wunderlin.  Rept.  on  Contract 

?c°."o'"'?^^J^*^^-   ^"8  ^2'  -^^P-  ^  "^ef.  Technical  rept.  no. 
,1513-1;  SEL-62-107. 

DESCRIPTORS:    •Diodes.  ♦Semiconductors,  Rectifiers, 
Electronic  circuits.  Mathematical  analysis.  Electron 
transitions,  Differential  equations.  Theory,  Tranaients. 

The  relationship  between  the  performance  of  junction 
diodes  in  pulse  circuits  and  their  performance  in 
rectifier  circuits  is  developed.   Parameters  of  a 


S-U 


lunpcd  model  of  a  junction  diode  are  deteri:^ined  from 
lecovery-time  measurements  of  the  diode  |rt  a  pulse 
circuit.    The  response  of  the  diode  in  singl^-diode  and 
bridge- rectifier  circuits  is  then  predicted  ^y  com- 
putation using  the  lumped  model.    The  commuted  rec- 
tification efficiencies  and  waveforms  are  found  to 
correspond  closely  to  measured  results.   Tlius,  a 
simple  lumped  model  of  only  two  free  parameters 
accurately  represents  the  behavior  of  juctidi  diodes  in 
pulse  and  rectifier  circuits.    The  detailed  analysis 
given  deals  with  the  shortbase  diode  (the  baeie  length 
being  shon  compared  to  a  diffusion  length),!  although 
die  method  is  applicable  to  die  long- base  ck$e  as  well 
(Author) 

AD- 299  004  repriced  OTS  $2.  Z5 

Tapco  West  Coast  Engineering.  Thompsoi   Ramo 
Wooldridge,  Inglewood,  Calif. 

ro^R''s^',^*:'^°'^^  CONVERTERS  i^OR  SOLAF 
ruWER  SYSTEMS.   Final  rept.  ,  Mar  61-0<:t  62    on 
Thermo  Electron  Engineering  Corp.  Subcontract 


,..1 


DESCRIPTORS:  ♦Thermionic  converters  ,  •filectric 
power  production,  ♦Thermionic  emission.  Design 
Effectiveness,  Temperature.  Electric  potertoal 
Cesium,  Instrumentation.  Failure  (Mechanics).  Space 
environmental  conditions.  Test  methods,  T*fct 
facilities.  Solar  cells.  Life  expectancy. 

This  report  describes  an  applied  research  piogram 
directed  toward  increasing  the  cycle  life  of  iSermionic 
conveners  which  can  be  used  in  solar  theririionic 
generators  .  The  results  of  cycle  life  tests  (ffive 
thermionic  converters,  and  the  results  of  a^lar  test 
of  a  cavity-type  thermiomc  generator  which  used  five 
converters  identical  to  the  life  test  convertetis,  are 
presented.  A  complete  discussion  of  all  spe:4alized 
equipment  and  techniques  is  also  included  alfcrig  with 
design  details  .  The  life  tests  demonstrated  that  con- 
verters have  operating  life  capabilities  under  cyclic 
conditions  of  596  hours .  The  solar  test  progitam  has 
shown  that  good  correlation  can  be  liad  with   4boratorv 
test  results .  (Author)  " 

PB  163  092      OTS  $3. 60 

Varian  Associates,  Palo  Alto,  Calif. 
RESEARCH  ON  MOLECULAR  AND  ATOMJcl  RESO- 
NANCE DEVICES,  by  J.  C.  Helmer  and 
M    W.  MuUer.  Quarterly  rept.  no.   I,   I  July  430  Sep 57 
on  Contract  DA  36-039-SC-73266.  [1957]  33p]   l5rSs 
Engineering  rept.  no.  218 -IQ:  AD- 154  342.     i 

DESCRIPTOR   •Masers,  Noise  (Radio),  MaiLurement, 
MDlecular  beams.  Microwave  ampUfiers,  Amplifiers. 
Microwave  oscillators.  Oscillators.  Resonaitoe. 
Fo.'using  .  ji^ 

Efforts  were  made  to  increase  the  knowledge!  Concern - 
ing  the  propiriies  of  molecular  and  atomic  rdaonance 
devices  for  use  as  submillimeter  wave  generators 
and/or  amplifiers.   The  differences  between  ijhe  method 
Of  this  measurement  and  methods  used  by  oth^-s  are 
also  discussed.   The  requirements  for  a  masor  oscil- 
lator to  act  as  a  local  osclUator  in  a  Unear  sj^tem  ar« 

!!!.^T**  _r*  "°*'*''  ''*'"'*  '°^  2  transmission  anplifiers 
and  1  reflecuon  amplifier  were  calculated.   A  though 


the  3  equations  differed  in  form  in  the  region  of  low 
power  gain,  in  all  cases  for  sufficiently  high  gain,  the 
iwise  figure  was  constant  and  die  forms  of  the3  equa- 
tions became  identical.   The  total  NH3  flow  rate  at  the 
input  to  the  maser  was  accurately  measured  to  be  about 
10      mol/sec  under  operating  conditions.  The  conclu- 
sion was  made  that  a  pumping  speed  of  at  least 
lOJ  1/sec  was  necessary  to  evacuate  the  machine  with- 
out the  use  of  Uquid  N.   A  measurement  of  the  move- 
ment of  line  center  with  varying  focusing  voltage  was 
centred  with  the  theoretical  predictions  of  K.  Shimoda 
0.  Phys.  Soc.  Japan  12:1006.   1957).  (See  also 
PB  137  923) 

PB  163  093  OTS  $5.60 

Varian  Associates,  Palo  Alto,  Calif 
RESEARCH  ON  MOLECULAR  AND  ATOMIC  RESO- 
NANCE DEVICES,  by  John  C.  Helmer,  HE    wjf^er 
and  others     Quarterly  rept.  no.  2.  I  Oct-3l  Dec  57,  on 
Contract  DA  36 - 039- sc- 73266.  f  1958]  59p.  6  refs 
Engineering  rept.  no.  218-2Q;  AD- 158  606. 

DESCRIPTORS:  •Masers.  ♦Molecular  beams ,  Solid 
state  physics.  Barium  compounds .  Titanates.  Single 
crystals,  Paramagnetic  resonance    Mi<-rr,u;aw» 


amplifiers , 


iramagnetic  resonance.  Microwave 


A  molecular  beam  maser  with  a  diverging,  univelocity 
beam  is  analyzed.  The  assumption  of  a  diverging  beam 
is  much  closer  to  reality  than  the  parallel  beams  which 
have  been  considered  in  previous  analyses .  The  mo- 
ecular  flux  required  to  start  oscillation,  and  the  mo- 
lecular Q  are  calculated  as  a  function  of  cavity  length. 
Two  new  results  are  obtained.   For  a  beam  of  given  di- 
vergence, ,t  is  shown  that  there  is  a  cavity  length  which 
requires  the  least  molecular  flux  to  surt  osc.iStion 
o  rL  i'°  ^"^  '^'  "^^  molecular  Q  is  not  proportional 
to  the  length  of  the  cavity.  This  analysis  is  coSiMred 

?     q!"^^""?"  °^  '^  ^^^°^''y  distribution  theory  of 
rh;  St        f  t"^  reasonable  agreement  is  obtained.  On 
the  basis  of  this  agreement,  it  is  possible  to  define  aV 
effective  divergence  of  the  velocity  distributed  beam 
;!r'LT^"l"''  '■"on*nce  in  barium  titanate  is  investi- 
gated for  the  possibility  of  maser  operation.  The  EPR 

Jr^^^'^p'sT'  '^'  "^^  paramagnetism  probably  arises 
from  an  F^^*  impurity  which  goes  into  the  titanium 
^J"^^  '^  BaTiOo  crystal.  At  zero  magnetic  held. 

elil^fier^Ti'  'T  ^''■"^  **y^  ''y  '"^  crystalline  ' 
fiXi  m  ^-  ^"'  '^^  ^'^^^^  ™y  be  used  as  a  zero 
field  Bloembergen-typc  maser  element.  (Author) 

PB  163  094  OTS  $4.60 

Varian  Associates ,  Palo  Alto,  Calif 

oth^S     ^^^?'  ^^^•^'  "*'"*'■•  ^-  W-  Muller  and 
others.  Quarterly  rept.  no.  3.  1  Jan-31  Mar  58,  on 

Contract  DA  36-039-sc-73266.  9  Sep  58.  50p.  11  refs 
Engineering  rept.  no.  218- 3Q;  AD-201  845. 

DESCRIPTORS:  •Masers,  •Molecular  beams ,  •Focus- 
ing .  Solid  state  physics .  Barium  compounds ,  Titanates 
oscu!aiorT.''°"'  ^^"^^^^  amplifierr^Micnire^'' 

I?it  IT""^  °l  ^  T'  ""'*'■  ^"^  ^<^"se'-  is  presented . 
It  IS  show,  that  for  the  same  maser  power  o^t,  this 

tSaT«^,  T'^""  "'"'"  ^"  *  substanEIaireducSn  in  the 
total  gas  flow  as  compared  with  focusers  now  in  use    I^ 
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addition,  a  theory  of  beam  effusion  indicates  that  with 
the  type  of  effuser  that  is  required,  more  intense 
molecular  beams  may  be  produced.  A  pumping  expert- 
meat  shows  that  the  flow  of  gas  which  causes  the  maser 
to  oacillate  with  the  new  focusing  system  may  be  pumped 
entirely  by  Varian  Vaclon  high-vacuum  sputter  pumps 
without  the  use  of  liquid  nitrogen.  It  is  therefore  con- 
cluded that  a  sealed-off  system  could  be  built.  A 
theoretical  investigation  of  second-order  mixing  proc- 
esses in  masers  is  presented.  It  is  shown  that  with  the 
ammonia  beam  as  the  active  medium,  measurable 
effects  can  only  be  obtained  with  excessive  local  oscil- 
lator power.  A  spectroscopic  analysis  of  barium 
titanate  crystals  shows  that  there  are  both  iron  and 
platinum  impunties  present.  (See  also  PB  163  093) 


AD- 299  024 


repriced  OTS  $Z50 


Westinghouse  Electric  Corp. ,  Oayton,  Ohio. 
RESEARCH  ON  IMPROVED  SOLAR  GENERATOR,  ed. 
by  K.  S.  Tameja.  Final  rept. .  Oct  61-Oct  62.  on 
Contract  AF  33(657)7649.  Jan  63.  I16p.  11  refs. 
ASD-TDR-62-iOOO. 

DESCRIPTORS:  'Solar  cells  .  ♦Semiconductors,  Energy 
conversion.  Solar  radiation,  Electron  transitions. 
Equations,  Preparation,  Reduction  (Chemistry),  Tables. 
Theory.  Effectiveness.  Photoelectric  cells  (Semicon- 
ductor), Silicon. 

Theoretical  studies  directed  towards  the  achievement 
of  high  efficiency  solar  cells  were  undertaken.  Some  of 
the  basic  theoretical  considerations  which  govern  the 
design  and  behavior  of  photovoltaic  cells  were  analyzed. 
A  method  was  proposed  for  using  artificial  light  sources 
to  predict  with  accuracy  cell  performance  rnder  solar 
radiation,  without  resource  to  the  latter.  The  problems 
involved  in  growing  wider  silicon  sheets  are  discussed. 
Preparation  of  solar  cells  by  diffusion  of  boron  into 
webbed  silicon  dendrites ,  using  boron  trichloride  as  the 
source,  and  complete  fabrication  of  solar  cells  is 
described.  Efficiencies  as  high  as  \y^  were  achieved 
on  12.7cm  x  1cm  x  .05cm  thick  solar  cells  prepared 
from  silicon  webbed  dendrites .  Solar  cells  were 
successfully  prepared  on  1cm  x  30tm  x  .05cm  and  1cm 
X  15cm  X  .05cm  using  silicon  webbed  dendrites  . 
Efficiencies  as  high  as  lO^f  and  \2%  were  achieved  on 
these  respectively.  An  operational  prototype  panel  was 
provided.  (Author) 


Ordnance,  Missiles,  and  Satellite  Vehicles 


NASA  N63-12562      OTS  $1.00 

Ames  Research  Center,  National  Aeronautics  and 
Space  Administration,  Moffett  Field,  Calif. 
THE  AMES  ATMOSPHERE  ENTTRY  SIMULATOR  AND 
rrS  APPLICATION  TO  THE  DETERMINATION  OF 
ABLATIVE  PROPERTIES  OF  MATERIALS  FOR  BAL- 
LISTIC MISSILES,  by  Prank  M.  Hamaker.  Oct  60, 
declassified  25  Oct  62,  33p.   10  refs.  Technical  memo 
X-394. 


NASA  Ne3-I5fl52      OTS  $1.00 

Ames  Research  Center,  National  Aeronautics  and 
Space  Administration,  Moffett  Field,  Calif. 
PREDICTION  OF  VELOCITY  REQUIREMENTS  FOR 
MINIMUM  TIME    ABORTS  FROM  THE  MIDCOURSE 
REQON  OF  A  LUNAR  MISSION,  by  Robert  B,  Merrick 
and  George  P.  Callas.  Apr  63,  40p.  7  refs.   Technical 
note  D-1655. 


PB163  115      OTS  $6.60 

Applied  Physics  Lab. ,  Johns  Hopkins  U. ,  Silver 

Spring,  Md. 
EFFECTS  OF  RANDOM  MOTION   EXCITATION  ON 
ELECTRONIC  EQUIPMENT,  by  John  Jellinek. 
Master's  thesis.    Rept.  on  Contract  NOrd  7386.    Jan  59, 
TOp.   9  refs.   Bunblebee  rept.  no.   281;  AD- 233  886. 

DESCRIPTORS:  •Electronic  equipment.   Vibration, 
Reliability.  Relays,  Mathematical  analysis.  Beams, 
•Guided  missiles.  Surface  to  air.  Airborne,  Statistical 
analysis.  Probability. 

Application  of  the  methods  of  vibration  analysis  is 
shown  for  a  beam,  chassis,  and  relay  system  repre- 
senutive  of  those  used  in  missile  electronics,  and  the 
probability  of  contact  point  failure  is  determined. 
Simplifying  assumptions  are  made  about  the  physical 
system,  and  the  random  excitation  is  sutistically  de- 
scribed.  The  frequency  response,  including  the  effect 
of  structural  damping,  is  determined  for  each  structure 
permming  prediction  of  the  probability  of  exceeding  any 
specific  magnitude  of  displacement,  acceleration,  or 
stress  at  any  point  in  the  system.  (Author) 

P3  163  141       OTS      $1.60 

Ballistic  Research  Labs. ,  Aberdeen  Proving  Grounds, 

Md. 
MODEL  STUDIES  OF  CRATER  FORMATION,    by 
Paul  H.  Lorrain,  Robert,  J.  Koenig,  and  Willis  F. 
Jackaon.   Apr  57,  13p.  2  refs.  Technical  note  no.  1115. 

DESCRIPTORS:     •Explosion  effects,  •Cratering,  Model 
tests.  Sand,  Analysis,  Underground  explosions.  Soil 
mechanics. 

Essentially  two-dimensional  .ixxlel  studies  have  been 
made  to  determine  the  motion  of  the  soil  and  the 
diameter  of  craters  produced  by  explosions  in  a  thin 
layer  of  sand.   The  explosions  were  created  by  means 
of  a  spark  discharge.   The  motion  of  the  sand  in 
the  model  is  similar  to  tl.at  indicated  by  field  experi- 
ments using  buried  vertical  colored  columns  as  a  ref- 
erence jtrid.    The  data  concerning  crater  dimensions 
show  reasonable  agreement  with  field  results  If  die 
model  measurements  are  scaled  by  the  square  root  of 
the  energy  rather  than  the  cube  root  used  for  field  data. 
(Autlior) 

PB  163  142      OTS  $1.10 

Ballistic  Research  Labs. ,  Aberdeen  Proving  Ground, 
Mil. 

A  NEW  TECHNIQUE  FOR  STUDYING  CRATER 
PHENOMENA,  by  Bsau regard  Perkins,  Jr.  Mar  54, 
lOp.  Technical  note  no.  880. 


DESCRlPrClS:  •Explosion  effects,  •Cratering,  Sand, 
Plasticity,  Defomiiition.  Analysis,  Explosit-is,  Under- 
ground explosions 

A  technique  to  show  the  movement  of  the  groiind  near 
the  edge  of  the  crater  is  described.  Vertica   holes, 
spaced  a  few  inches  apart,  are  drilled  along  a  straight 
line.   These  are  filled  with  colored  sand.    FWlowing  an 
explosion  at  the  center  of  the  line,  the  earth  is  exca- 
vated from  one  side  of  the  columns.    Plastic  I  movement 
and  shears  can  be  noted  in  the  columns.    A  f|^w  tentative 
conclusions  are  given.  (Author) 

PB  163  139      OTS       $1. 10 

Ballistic  Research  Labs. ,  Aberdeen  Provin  ;  Ground, 

.Md. 

WEIGHT  OF  MATERIAL  REQUIRED  TO  FILL  BOMB 
CRATERS  (MODEL  EXPERIMENTS),  by  U.  ?ano. 
21  Sep  44,  1(^.  Rept.  no.  488. 


DESCRIPTORS:  •Cratering,  •Soil  mechani 
Soils,  Explosion  effects.  Test  methods.  Bo 
.Model  tests. 


.nibs, 


Wei^jlit, 


Experiments  were  conducted  to  determine  tl^  weight  of 
material  required  to  fill  bomb  craters,  in  eiacess  of  the 
loose  material  available  within  and  around  the  craters. 
In  a  soil  of  average  hardness  this  weight  wai  found  to 
attain  its  maximum  value  of  about  1000  lbs.  per  every 
pound  of  explosive  charge  if  the  charge  is  d<  tonated  at 
a  depth  of 

1.5x  Wl/3to2x  Wl/3ft, 

where  Wl/3  is  die  cube  root  of  die  weigiit  of  axplosive 
exprecsed  in  pounds.     (Author) 

NASA  N63- 14429   OTS   $1.00 

Flight  Research  Center,  National  Aeronautjis  and 

Space  Administration,  Edwards,  Calif. 
PRELIMINARY  FLIGHT  EVALUATION  OF  fvfO 
UNPOWERED  MANNED  PAR AGLIDERS,  by  Garrison  P. 
Layton,  Jr.  and  Milton  O.  Thompson,  Apr  6: ,,  33p. 
4  refs.  Technical  note  D-1826. 


NASA  N63-1372I      OTS  $0.75 

Goddard  Space  Flight  Center.  National  Aerc 
and  Space  Administration,  Greenbelt,  Md 
NIKE  APACHE  PERFORMANCE  HANDBOOK, 
B.  Jenkins.  Mar  63,  25p.  5  refs.  Technical 
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note 


NASA  N63- 15053      OTS$a50 

Goddard  Space  Flight  Center,  National  Aeronautics 
and  Space  Administration,  Greenbelt,  Md 
PORTABLE  INTEGRATING  SPHERE  FOR  MONITOR- 
ING REFLECTANCE  OF  SPACECRAFT  COATINGS,  by 
F.   A.  Jerozal,  W.  B.  Fussell,  and  J.  J.  Triolo. 
Apr  63,   15p.  7  refs.  Technical  note  D-1714. 

NASA  N63- 14626     OTS  $0.50 

Goddard  Space  Flight  Center,  National  Aero^iutics 
and  Space  Administration,   Greenbelt,  Md. 
A  SURVEY  OF  LARGE  SPACE  CHAMBERS, 
R.  T.  Holllngsworth,  Apr  63,  15p.  Technical 
D-1673. 


NASA  N63-15065      OTS  $0.  50 

Goddard  Space  Flight  Center,  National  Aeronautics 
and  Space  Administration,  Greenbelt,   Md. 
VEHICLE  TECHNOLOGY  CONSIDERATIONS  FOR  A 
SOLAR  PROBE,  by  John  A.   FoEchetti.  Apr  63,   15p. 
4  refs.  Technical  note  D-1747. 

NASA  N63-1 3486     OTS     $31.00 

Jet  Propulsion  Lab.,  Calif.  Inst,  of  Tech.,  Pasadena. 
EARTH- VENUS  TRAJECTORIES,  1%4.  VOLUME  1. 
PART  A.  by  V.  C.  Clarke,  Jr.,  R.  Y.  Roth  and  others. 
Rept.  on  Contract  NAS7-100.    31  Oct  62,  790p.  9  refs. 
Technical  memo.  jao.  33-99, 

NASA  N63-15308      OTS  $2. 00 

Langley  Research  Center,  National  Aeronautics  and 
Space  Administration,  Langley  Station,  Va 
AERODYNAMIC  CHARACTERISTICS  OF  TOWED 
SPHERES,  CONICAL  RINGS,  AND  CONES  USED  AS 
DECELERATORS  AT  MACH  NU\ffiERS  FROM  1.57 
TO  4.  65.  by  Nicholai  Charczenko.  Apr  63,  80p 
6  refs.  Technical  note  D-1789. 

NASA  N63- 13219   OTS   $1.00 

Langley  Research  Center,  National  Aeronautics  and 
Space  Administration,  Langley  Station,  Va. 
AN  ANALYTICAL  STUDY  OF  A  SIMPLE  ATTITUDE 
CONTROL  SYSTEM  FOR   A  FINNED  VEHICLE,  by 
Jack  E.  Harris.  Mar  63,   35p.    4  refs.  Technical 
note  D-1608. 

NASA  N63-15306      OTS  $0.  75 

Langley  Research  Center,  National  Aertanautics  and 
Space  Administration,  Langley  Station,  Va 
EFFECT  OF  LIFT  ON  SEPARATION  DISTANCE  AND 
LOADS  FOR  AN  ABORTING  VEHICLE  AT  MAXIMUM 
DYNAMIC  PRESSURE  OF  A  LUNAR  MISSION,  by 
Joseph  J.  Janos  and  John  R.  Unangst.  Apr  63,  26p. 
3  refs.  Technical  note  D-1775. 

NASA  N63-15051       OTS  $0.  50 

Langley  Research  Center,  National  Aeronautics  and 
Space  Administration,  Langley  Station,  Va. 
AN  EXPERIMENTAL  STUDY  OF  THE  BEHAVIOR  OF 
SPHERES  ABLATING  UNDER  CONSTANT  AERODY- 
NAMIC CONDITIONS,  by  Robert  R.  Howell.  Apr  63, 
Ibp.  4  refs.  Technical  note  D-1635. 

NASA  N63- 15236     OTS     $0.50 

Langley  Research  Center,  National  Aeronautics  and 
Space  Administration,  Langley  Station.  Va. 
GEOMETRICAL  CHARACTERISTICS  OF  LUNAR 
ORBITS  ESTABUSHED  FROM  EARTH-MOON 
TRAJECTORIES,   by  Robert  H.  Tolson,  Apr  63.  2lp 
6  refs.   Technical  note  D-1780. 
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NASA  N63-13788      OTS$l.75 

Lam^y  Research  Center,  National  Aeronautics  and 
Space  Administration,  Langley  Station,  Va. 
LONGITUDINAL  AERODYNA\flC  CHA RACTERISTICS 
AT  MAOI  NUMBERS  FROM  0.  40  TO  L  10  OF  A 
BLUNTED  Riarr -TRIANGULAR  PYRAMIDAL  LIFT- 
ING REENTRY  OONHGURATION  EMPLOYING 
VARMBLE-SWEEP  WING  PANELS,  by  Bernard 
Spencer,  Jr.  Mar  63,  70p.  10  refs.  Technical  note 
D-1518. 

NASA  N62-16467      OTS  $a  75 

Langley  Research  Center.  National  Aeronautics  and 
Space  Administration,  Langley  Station,  Va 
ONE -DIMENSIONAL  HEAT  CONDUCTION  THROUGH 
THE  SKIN  OF  A  VEHICLE  UPON  ENTERING  A 
PLANETARY  ATMOSPHERE  AT  CONSTANT  VELOC- 
nr  AND  ENTRY  ANGLE,  by  William  R.  WeUs  and 
Charles  H.  McLellan.  Oct  62,  25p.  9  refs.  Technical 
note  D- 1 476. 

NASA  N63-15304      OTS$1.75 

Langley  Research  Center,  National  Aeronautics  and 
Space  Administration,  Langley  Station,  Va. 
A  PARAMETRIC  INVESTIGATION  OF  THE  LUNAR- 
ORBIT- RENDEZVOUS  SCHEME,  by  David  F.  Thomas 
and  John  D.  Bird.  Apr  63,  64p.  2  refs.   Technical  note 
D-1623. 

NASA  N63-13548     OTS     $1.25 

Langley  Research  Center,  National  Aeronautics 
and  Space  Administration,  Langley  Staticm,  Va. 
PERFORMANCE  AND  SOME  DESIGN  ASPECTS  OF 
THE  FOUR-STAGE  SOLID- PR OPELLANT  ROCKET 
VEHICLE  USED  IN  TOE  RAM  Ai  FLIGHT  TEST 
by  Jack  Levine.   Mar  63,  SOp.  10  refs.   Technical 
note  D- 161 1. 

NASA  N63- 13790  OTS   $0.50 

Langley  Research  Center,  National  Aeronautics  and 
Space  Administration,  Langley  Station,  Va 
PILOT-CONTROLLED  SIMULATION  OF  RENDEZ- 
VOUS BETWEEN  A  SPACECRAFT  AND  A  COM- 
MANDED MODULE  HAVING  LOW  THRUST,  by 
Gary  P.  Beasley,  Mar  63,   17p.  4  refs.  Technical 
noteD-1613. 

NASA  N63-13187   GTS  $0.50 

Langley  Research  Center,  National  Aeronautics  and 
Space  Administration,  Langley  Station.  Va. 
SELF -ERECTING  FLEXIBLE  FOAM  STRUCTURES 
FOR  SPACE  ANTENNAS,  by  Victor  L.  Vaughan,  Jr. 
and  Edward  L.  Hoffman.    Mar  63,  17p.  1  ref.  Techni- 
cal note  D-1610. 

NASA  N63-14811      OTS  $0.75 

Langley  Research  Center,  National  Aeronautics  and 
Space  Administration,  Langley  Station,  Va. 
SIME-ITUDE  IN  THERMAL  MODELS  OF  SPACE- 
CRAFT, by  S.  Katzoff,  Apr  63,  29p.  3  refs.  Technical 
note  D-163I. 


NASA  N63-13188      OTS$a75 

Langley  Research  Center,  National  Aeronautics  and 
Space  Administration,  Langley  Station,  Va. 
A  STUDY  OF  THE  EFFECTS  OF  BANK  ANGLE, 
BAMCING  DURATION,  AND  TRAJECTORY  POSITION 
OF  INTITAL  BANKING  ON  THE  LATERAL  AND 
LONGITUDINAL  RANGES  OF  A  HYPERSONIC 
(iOBAL  REEhTTRY  VEHICLE,  by  Gene    W.  Sparrow. 
Mar  63,   25p.   2  refs.  Technical  note  D-1617. 

NASA  N63- 15302      0TS$a50 

Langley  Research  Center,  National  Aeronautics  and 
Space  Administration,  Langley  Station,  Va. 
THEORETICAL  STABILFTY  ANALYSIS  OF  SKID- 
ROCKET  LANDINGS  OF  SPACE  VEHICLES,  by 
Robert  W.  Fralich  and  Edwin  T.  Kruszewsid,  Apr  63, 
19p.  2  refs.  Technical  note  D-I625. 


PB  163  102 


OTS  $4.60 


Lockheed  [Aircraft  Corp.]  Palo  Alto.  Calif. 
TRENDS  IN  MISSILE  AND  SPACE  TELEMETRY    by 
Joachim  W.  Muehlner.  [1962J  45p.  26  refs.   Rept.'no 
5-10-62-28:  NASA  N63- 10003.  ^P^-  no. 

DESCRIPTORS:  •Telemeter  systems,  ♦Telemetering 
data,  Guided  missiles.  Satellites  (Artificial).  Data 
transmission  systems,  Multiplex. 

NASA  N63- 15347     OTS     $0.75 

Marshall  Space  FUght  Center,  National  Aeronautics 
and  Space  Administration,  Huntsville,  Ala. 
CALCULATED  RESULTS  FOR  THE  TRANSIENT 
HEATING  AND  MELTING  PROCESS  OF  GLASS 
SHIELDS  WITH  VARIOUS  MATERIAL  PROPERTIES 
AT  THE  STAGNATION  POINT  OF  A  RE-ENTERING 
ICBM,  by  John  D.  Warmbrod,  May  63,  28p.  12  refs 
Technical  note  D-1643. 

NASA  N63- 13515     OTS     $1.00 

Marshall  Space  Flight  Center,  National  Aeronautics 
and  Space  Administration,  Huntsville,  Ala. 
A  CONSIDERATION  OF  LUNAR  SURFACE  BAL- 
LISTICS AND  THE  HAZARDS  ASSOCIATED  WITH 
SPACECRAFT  LANDING  OR  LAUNCH  OPERATIONS, 
by  D.  C.  Cramblit.   Mar  63,  33p.  14  refs.  Technical 
note  D- 1526. 

NASA  N6  3- 1 5  35 1     OTS     $2.  25 

Marshall  Space  Flight  Center,  National  Aeronautics 
and  Space  Administration,  Huntsville,  Ala. 
INFLUENCE  OF  WEK3HT  PARAMETERS  ON  THF 
PROPULSION  REQUIREMENTS  OF  ORBIT- LAUNCHFD 
VEHICLES,  by  Dietrich  W.  Fellenz  and  Ronald  J.  Harris. 
May63,  9lp.    11  refs.    Technical  note  D- 1. SZS. 

NASA  N63- 13303  fOTS     $0.50 

Marshall  Space  flight  Center,  National  Aeronautics 
and  Space  Admin* otration,  Huntsville,  Ala. 
PROPOSAL  FOR  DETERMINING  THE  MASS  OF 
UQUID  PROPELLANT  WITHIN  A  SPACE  VEHICLE 
PP.OPELLANT  TANK  SUBJECTED  TO  A  ZERO 
GRAVITY  ENVIRONMENT,    by  R.   L.  Evans  and  J.  R. 
Oliver.   Mar  63,   lip.  Technical  note  D- 1571. 


NASA  N63-13189      OTS  $1.25 

Southwest  Research  Inst. ,  San  Antonio,  Tex. 
GAS  CHROMATOGRAPHIC  MEASUREMENT 
CX)NTAMINANTS  IN  A  SIMULATED  SPACE 
Herbert  C  McKee,  John  W.  Rhoades  and  othe^$ 
on  Contract  NASw-150.  Mar  63,  42p.  9  refs 
Technical  note  D-1825. 
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PB  163  112      OTS  $3. 60 

Zenith  Radio  Corp. ,  Chicago,  111. 
FEASIBILITY  STUDY  ON  THE  APPLICATION 
COLOR  CENTER  PHENOMENON  IN  A  SOLUJ 
VIEWING  DEVICE  TO  PREVENT  FLASH  B 
AND  RETINAL  BURN,  by  John  Konitzer,  Ri. 
Jarka,  and  Herbert  N.  Hersh.  Final  rept.  on 
DA  11-022-ORD-3468.  [1%11  32p. 


PF 

STATE 
BLINDNESS 


chird 
n  Cwt 


tract 


als, 
lletina, 
.  Light, 
com- 


DESCRIPTORS:   ♦Color  centers.  Colors,   ♦Cry 
Crystal  growth.  Radiation  effects,  ♦Blindness,  ^ 
Bums,  Absorption,  ♦Optical  materials,  VelocitX, 
Optical  equipment.  X-rays,  Halides,  Potassiuii 
pounds,  Impurities,  Ultraviolet  radiation,  Tanks 
(Combat  vehicles).  Windshields.  Nuclear  expio  ions 

An  investigation  was  made  into  the  feasibility  ori em- 
ploying the  color  center  phenomenon  as  the  opetfiting 
principle  of  a  fast,  non -mechanical  optical  shuitcr. 
(In  this  phenomenon  an  optically  transparent  su  ibtance 
is  rendered  opaque  when  sufficiently  exposed  to  a 
source  of  radiation  or  to  an  electrical  field. ) .    [^  has 
been  established  that  certain  necessary  conditio  ns  for 
feasibility  are  satisfied,  viz.  that  the  intrinsic  jriecha- 
nism  for  shuttering  action  is  fast  enough  and  thi|  the 
induced  optical  absorption  is  high  enough.    It  remains 
to  develop  materials  sufficiently  sensitive  for  a  itracti 
cal  device.   Materials  have  been  prepared  and  ^idies 
made  of  the  effects  of  mechanical,  chemical  an^  other 
pre-sensitizing  treatments  on  the  speed  of  darkttiini^ 
(closing  of  shutter).    It  has  been  shown  that  thesti  mate- 
rials are  amenable  to  improvements  in  closing  ime. 
(Author)  ^ 


Sanitation  and  Safety  Engineering 

P3  163  106      OTS  $7. 60 

Institute  of  Engineering  Research,  U.  of  Califfctnia 

Berkeley. 
RESULTS  OF  COMPUTATIONS  MADE  FOR  DW$A 
USNRDL  FALLOUT  SYMPOSIUM,  by  R.   R.  Re  id, 
L.  F.  Wagner  and  others.  Rept.  on  Contract  CI  >-SR- 
58-40.  Nov  62,  79p.  7  refs.   Rept.  no.  CDRP-l^i-113. 

DESCRIPTORS-   ♦Radioactive  fallout,  Mathematidal 
analysis,  Clouds.  Wind;  CUmatic  factors,  Tabl^ 
Conferences 
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The  regression  techniques  introducal  by  the  cl 
fense  Research  Project  for  estimatinp  mllrut  pj 
deposition  coordinates,  their  standaiil  ellip^L-s, 
i80-intenslty  contours  hivj  hetgi  appLcu  ti.  sonn 
home-work  problems  assigned  for  the  DASA-US 
Fallour  .Symposium.   The  results  are  reported  a 
estimates  arc  contrasted  with  estimates  based 
assumption  tl^at  winds  arc  invariant  with  time. 
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CEX-61.4      OTS  $2.  25 

Edgerton,  Germeshausen  and  Grier,  Inc. ,  Las  Vegas, 
Nev. 

EXPERIMENTAL  EVALUATION  OF  THE  FALLOUT 
RADIATION  PROTECTION  PROVIDED  BY  SELECTED 
STRUCTURES  IN  THE  LOS  ANGLES  AREA,  by 
Z.  0.  Burson.    Rept.  on  Contract  AT(29-1)118.3.  ri%2l 
117p.  34  refs.  ' 


FOOD,  HANDLING,  AND  PACKAGING 
EQUIPMENT 


PB  181  506 


Food 

OTS  $3.00 


Advisory  Board  on  Military  Personnel  Supplies, 
National  Research  Council,  Washington    D    C 
JiiPJ'^'^'^'^  RESEARCH.    PROCEEDINCS  OF  Xn 
INTERNATIONAL  CONFERENCE,    U.  S.    ARMY 
c^ZIS*^   LABORATORIES,    NATICK.   MASSACHU- 
SETTS JANUARY  14-16,   1963  SPONSORED  BY  U    S 
ARMY  NATICK  LABORATORIES,    U.  S.    ARMY 

^T^?n?^  COMMAND,  ed.  by  Frank  R.  Fisher. 
1963,   192p.  380  refs. 

DESCRIPTORS:   •Food.  Preservation,   Radioactivity. 
Radioactive  isotopes,  -Japan.  ♦Germany,  'France 
Dosimeters,  'nose  rate.  Organic  compounds,  •Radio- 
chemistry,  'Radiolysis.  Gases.  'Paramagnetic 
resonance,  Electrons.  'Electron  beams.   'Ultra- 
violet radiation.  Radiation  damage. 

Contents: 

Technical  session  no.   1 

Welcome  remarks 

Radioisotopes --their  varied  uses 

Radiation  research  in  Japan 

The  United  States  program  on  radiation  preserva- 
tion of  foods 
Technical  session  no.  2 

Food  irradiation  research  in  Western  Germany 

Chemical  dosimetry  at  high  dose  rates 

Some  aspects  of  the  radiation  chemistry  of  organic 
compounds 

Pulse  radiolysis:  fast  reaction  studies  in  radiation 
chemistry 
Technical  session  no.  3 
Radiation  chemistry  of  gases 
Radiation  chemistry  in  the  solid  state  as  studied  with 

electron  paramagnetic  resonance 
Radiochemistry  in  France 

Three  dimensional  dose  distribution  in  samples 
irradiated  by  electron  beams 
Technical  session  no.  4 
The  mechanism  of  ultraviolet  and  high  energy 

radiation  damage 
**.adiation  in  biological  systems 
Radiation  preservation  of  foods --two  decades  of 

research  and  development 
Wholesomeness  of  irradiated  food 
Appendix 
Freedom  from  hunger. 
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OTS  SB- 403  Suppl.  1      |0. 10 

Office  or  Technical  Services,  Depc.  at  Commerce, 

Washington,   D.  C. 
FOOD  PRESERVATION  BY  IRRADIATION,  Apr  63,  8p. 
45  refs.  OTS  Selective  KbUography  SB- 403,  suppl.   1. 

DESCRIPTORS:  •Bibliographies,   •Food,   •Preservation, 
•Radiacion  effects.  Pasteurization,  Disinfectants, 
Storage. 

Lists  45  domestic  and  foreign  references  added  to  the 
OTS  collection  from  June  1962  through  April  1963. 
Cites  references  to  information  on  sterilization,  pas- 
teurization, wholes omeness,  containers  and  packagii^. 
storage  life,  and  food  irradiation  facilities.  Included 
are  facts  on  modifications  of  flavor,  color,  odor,  and 
texture. 


MACHINERY.  FABRICATION,  AND 
ACCESSORY  EQUIPMENT 

Manufacturing  Equipment  and  Processes 

PB  181  473    OTS      $1.00 

Office  of  Technical  Services,  Dept.  of  Commerce, 

Washington,  D.  C. 
GOVERNMENT-OWNED  INVENTIONS  AVAILABLE 
FOR  LICENSE  ACCUMULATED  JANUARY  1962 
THROUGH  DECEMBER   1962.  [1963]  138p.     1380  refs. 
Patent  Abstract  Series,  suppl  no.  5. 

DESCRIPTORS:  United  States  government,  •Parents, 
•Inventions,  •Bibliographies,  Instrumentation.  Chemi- 
cal*. Food,  Metals.  Machines.  Transports,  Electrical 
equipment.  Electronic  equipment.  Ordnance,  Ceramic 
materials.  Paper,  Rubber,  Textiles,   Wood,  Materials. 

Supplements  in  one  volume  all  volumes  of  the  previous 
series,  PB  111  464-PB  HI  470,  Dec  53,  PB  HI  854, 
Jan  54-June  55,  PB  bl  506-PB  151  512,  June  55-June  58. 
and  PB  171  672-PB  171  678,  July  58-Dec  60. 

For  each  invention  the  title  of  the  Invention,  the  United 
ftates  Patent  number,  the  name  of  the  inventor,  the 
name  of  the  Government  agency  administering  the  patent, 
and  an  abstract  of  the  patent  of  the  Invention  are  given. 
Evaluation  o*  the  invention  with  respect  to  its  industrial 
applications  is  facilitated  by  an  examination  of  the  tech- 
nical data  contained  in  the  abstract. 


Engines  and  Propulsion  Systems 

AD- 261  133      OTS  $18. 50 

Air  Force  FUght  Test  Center,  Edwards  AFB,  CaUf. 
THEORETICAL  JET  PuTM?  PERFORMANCE  OF  SOME 
COMMON  AND  L^NCOMMON  ROCKET  PROPELLANTS. 
VOLUME  I,  by  R.  N.   lames,  R.  p.  Sawyer,  and 
Forrest  Geiger.  June  61,  291p.  9  refs.  AFFTC-TR- 
61-35. 

DESCRIPTORS:  Pumps,  •Jet  pumps.  Liquid  rocket 
propellants,  Fluid  flow,  Jet  mixing  flow,   Fluid  mechan- 
ics. Theory,  Mathematical  analysis,  •Fuel  pumps. 
Design,  Feasibility  studies 
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One  stage,  vapor  driven  jet  pumps  using  the  propellant 
as  the  driving  fluid  are  investigated  with  the  intent  of 
demonstrating  their  feasibility  for  use  as  rocket  pro- 
pellant pumping  devices.    With  the  aid  of  an  IBM  704 
computer,  the  effects  of  driver  initial  conditions,  driver 
vnpor  quality,  mass  flow  ratio,  mixing  pressure,  tank 
pressure,  and  pumped  propellant  tempsrature  on  the 
delivered  pressure  are  considered  for  several  common 
and  uncommon  rocket  propellants,  both  cryogenic  and 
non-cryogenic.    Results  are  presented  in  graphical  form 
for  each  propellant  separately,  in  graphical  form  com- 
paring the  propellants,  and  in  tabular  form  indicating 
the  overall  experimental  efficiencies  required  for  boot- 
strap operation.    Finally  a  correlation  fSactor  is  pre- 
sented which  allows  estimation  of  the  performance  of 
propellants  not  investigated  In  this  study.  (Author) 

AD-261  138      OTS  $21. 00 

Air  Force  Flight  Test  Center,  Edwards  AFB,  Calif. 
THEORETICAL  JET  PUMP  PERFORMANCE  OF  SOME 
COMMON  AND  UNCOMMON  ROCKET  PROPELLANTS. 
VOLUME  II.  by  R.  N.  James,  R.  F.  Sawyer,  and 
Forrest  Geiger.  June  61,  392p.  AFFTC-TR-61-35. 

DESCRIPTORS:   Pumps,  'Jet  pumps.  Liquid  rocket 
propellants,  Fluid  Qow,  Jet  mixing,  flow,  Fluid  me- 
chanics, Theory,  Mathematical  analysis,  •Fuel  pumps 
Design,  Feasibility  studies 


See  also  AE)- 261  133 

NASA  N6 3- 125 13    OTS     $3.60 

Lewis  (Research  Center,  National  Aeronautics  and 

Space  Administration)  Cleveland,  Ohio. 
CASCADE  INVE^nCATION  OF  COOLING  CHARAC- 
TERISTICS OF  A  CAST-FINNED  AIR-COOLED 
TURBINE  BLADE  FOR  USE  IN  A  TURBOPROP  ENGINE 
by  Francis  S.  Stepka,  Hadley  T.   Richards,  and 
Robert  O.  HlckeL    12  June  57,  declassified  14  Sep  62, 
33p.    19  refs.    Research  memo.  RM  E57D19:  suoer- 
sedes  NASA  N62-64322. 

NASA  N63-12529      OTS  $1.00 

Lewis  [Research  Center,  National  Aeronautics  and 

Space  Administration!  Qeveland,  Ohio. 
PERFORMANCE  OF  A  SHCRT  TURBOJET  COM- 
BUSTOR  WITH  HYDROGEN  FUEL  IN  A  QUARTER- 
ANNULUS  DUCT  AND  COMPARISON  WITH  PER- 
FORMANCE IN  A  FULL-SCALE  ENQNE,  by  Robert 
Friedman,  Carl  T.  Norgren,  and  Robert  E.  Jones. 
2  July  56,  declassified  1  Dec  62,  36p.   11  refs.  Re- 
search memo  RM  E56D16. 

NASA  N63-12528      OTS  $0.  75 

Lew's  [Research  Center,   National  Aeronautics  and 

S*-    .J    «dnUnisi        on)  aeveland,  Ohio. 
PE.vF-*"    ..uX'cE  OF  A  SINGLE  FUEL -VAPORIZING 
CCMBUbiOR  WITH  :.IX  IN.    CTORS  ADAPTED  FOR 
GASECXJS  HYDKOGLN,  uy  ierrolJ  D.  Wear  and  Arthur 
L.  Smith.  .30  Nov  59,  declassified  1  Dec  62,  i3p. 
4  refs.  Research  memo  RM  E55I14. 


NASA  N63-12527      OTS  $0.50 

Lewis  [Research  Center,  National  Aert>nauUcs  and 

Space  Administration)  Cleveland,  Ohio. 
SIMPLIFIED  THEORY  FOR  DYNAMIC  RELATION  OF 
RAMJET  PRESSURES  AND  FUEI.  FLOW,  by  Herbert 
G.  Hurrell.  21  Oct  57,  declassified  I  Dec  6Z  30p. 
6  refs.  Research  memo  RM  E57I1 3, 


Transport,  Traction  and  Hoist  Faciliti 


PB  163  103   OTS   $9.  10    . 

Army  Transportation  Combat  Development 

Foit  Eustis,  Va. 
DETERMINATION  OF  RFOUIRFMEVTS  FOF 
TION  OF  CARGO.  Final  rept.  Jan  60.  107p 
Pioject  CD  58-7:  AD- 2*9  457. 


les 


<^roup. 


UTILI7A- 
1 3  refs. 


DESCRIPTORS:  -Cargo,  Specifications. 
Handling,  Logistics,  •Military  transportatlorL^ 
operations.  Economics,  Costs.  Shipping.  Caflalners, 
Transports. 


Tran^fwrtation, 
Military 


Cargo  unitization  offers  a  number  of  operarlohh!  and 
economic  advantages,  to  Include  increased  'erminal 
handling  speed  and  efficiency,  reduced  loss  a  <!  damage 
in  transit,   reduced  overpack  rrqulrements,  greater 
ease  in  cargo  Identification,  documentation  arj<|  routlnji. 
Military  cargo  unitization  experience  is  conflf^t^d  lareelv 
to  peace  time  operations,  but  the  advantages  ^nrloncd 
should  accrue  also  In  time  of  war.    (Author) 

TID-7651      OTS  $5. 00 

Atomic  Energy  Commission.   Div.  of  Technlt^  Infor- 
mation Extension,  Oak  Ridge,  Tenn. 
A  EC  SYMPOSIUM  ON  PACKAQNG  AND  RECJCtlaTORY 
STANDARDS  FOR  SHIPPING  RADIOACTIVE  KiATE- 
RIALS  [HELD  IN  GERMANTOWN,  MARYLAND] 
DECEMBER  3-5,   1962.  Dec  62.  423p.  34  ref.^lf 

PB  163  137      OTS  $2. 60 

[Institute  o€  Science  and  Tech.  ]  U.  of  Mtchi|  i  a 

Ann  Arbor). 
A  COMPARISON  OF  REAL  AND  SlMULATElp 
MOBILE    SUSPENSION  SYSTEMS,  by  R.  D 
Rept.  on  Contract  DA  20-018 -ORD- 12087.  Fe>  53, 
Rept.  no.  UMM-117;  AD-16  782. 


AUTO- 
jj^ska. 

21  p. 


DESCRIPTORS:   •Vehicles,  •Passenger  vehicliL  Mo- 
tion, Acceleration,  Vibration  isolators,  •Suspension 
devices.  Models  (Simulations),  •Analog  systei 
Circuits 


aijs. 


The  experiment  was  designed  to  predict  the  ex^ct  mo- 
tion and  acceleration  of  an  automobile  driven  oyer  a 
given  set  of  discontinuities  and  road  bumps.    The  valid- 
ity of  a  suspension  system  simulation  on  an  el^tro- 
mechanical  analog  computer  was  determined  bL"  com- 
parison with  accelerometer  tests  on  an  actual  Suspen- 
sion system.    A  conventional  coupled-nruss  sirtiulation 
was  made  in  which  linci'-rized  spring  constants  and 
shock  absorber  coefficients  were  used-    Agreement  was 
obtained  between  the  accelerometer  and  simulator  data. 
It  was  concluded  that  the  simulator  provides  dgiign 
dita  at  leasr  as  good  as  that  obtained  from  the  iiccele- 
rom?rers.  (DDC  abstract) 


MATERIALS 

AD-285  136      OTS       $2.60 

Aerojet- General  Corp. ,  Azusa,  Calif. 
RESIN  SYSTEMS  FOR  FILAMENT- WOUND  PRESSURE 
HULL  STRUCTURES,   by  L  Petker  and  D.  H.  Eilfort. 
Quarterly  progress  rept.  no.  2,  1  j^r-30  June  62,  on 
Contract  NObs  86307.   Aug  62,  27p.  Rept.  no. 
0611-01-2.   AD-285  136. 

DESCRIPTORS:     •Filament  wound  construction,  •Ship 
hulls,  ♦Pressure  vessels,  •Resins,  Phenolic  resins, 
•Epoxy  resins,  •Conposite  materials,  Semipermea- 
bility.  Laminates,  Glass  textiles.  Reinforcing  materi- 
als. Polymers,  Copolymerizadon,  Amines,  Water, 
Hydrostatic  pressure.  High  pressure  research. 
Stresses,  aear  stresses,  TensUe  properties. 
Elasticity,  Mechanical  prcjperties,  *Compressive 
properties. 

Fourteen  chemically  different  polymers  were  in- 
corporated into  formulations  and  cured  with  a 

variety  of  amine  and  anhydride  curing  agents.   The 
chemical  structure  of  the  basic  polymers,  the  chemical 
composition  of  each  formulation,  and  the  mechanical 
properties  of  diese  formulations  are  given.    The  resin 
system  exhibiting  the  highest  compressive  yield 
strength  was  based  on  the  diglycidyl  ether  of  resorcinol 
when  cross-linked  widi  an  aromatic  amine.    The  com- 
pressive yield  strengtii  of  this  system  was  24, 460 1 
200  psi.    Subjecting  the  rvsin  systems  to  a  high  postcure 
temperature  enhanced  dieir  compressive  properties. 
An  experimental  design  to  determine  the  relation  of 
compressive  yield  strength,  compressive  modulus, 
and  interlaminar  shear  strength  to  optimum  composite 
performance  was  submitted.   Data  obtained  Is  to  be 
analyzed  by  standard  multiple  regression  techniques. 
An  experiment  to  determine  the  permeability  of  resin 
systems  to  water  at  5000  psi  pressure  was  initiated. 
Preliminary  data  giving  percentage  weight  gain  of  resin 
specimens  after  immersion  times  c  f  one  day  and  one 
week  are  given.     (Author) 

AD-289  687      OTS     $3.60 

Aerojet- General  Corp. ,  Azusa,  Calif. 
RESTN  S^'blEMS  FOR  FILAMENT- WOLTvD  PRESSURE 
HULl    STRUCTURES,   by  L  Petker  and  D.  H.  'Zillort. 
Quarterly  progress  rept.  no.  3,  1  July- 30  S^  62,  en 
Contract  NObs  86307.  Nov  62,  33p.  Rept.  uo.  0611-01-3. 

DESCRIPTORS:    •Filament  wound  construction,  *Ships 
hulls,  ♦Pressure  vessels,  •Resins,  •Conposite 
materials.  Laminates,  Polymers,  Stresses,  Shear 
stressed,  Hydrostatic  pressure.  High  pressure  re- 
search. Water,  Semipermeability,  Aging,  Heat  treat- 
ment. Glass  textiles.  Casting,  Inpregnation,  Wire 
winding  machines. 

A  discussion  of  the  program  and  an  outline  at  the  work 
is  given.    Test  results  from  a  study  of  the  effect  of 
higji  postcure  temperature  on  compressive  yield 
strength  resin  sysrems  are  given.    Results  of  a  water 
permeability  stvdy  are  given  for  bodi  resin  castings 
and  composite  structures;  these  results  include  per- 
centage weigjn  gain  of  immersed  specimens,  hori- 
zontal shear  strength  data,  and  compressive  yield 
strength  data.    .Se\'eral  resin  systems  were  tested  for 
resin  shear  strength  as  an  additional  property  to 
characterize  these  systems;  the  results  of  these  tests 
are  rqwrted  here.   A  discussion  of  the  work  accom- 
plished, to  date,  on  the  fabrication  of  6-in.  -dia  cylin- 
ders is  presented.   (Author) 
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AD-275  260      OTS      J3.60 

Armour  Research  Foundation,  Chicago.  Ill 
AN  INVESTIGATION  OF  THE  MATERIAL  PARAM- 
ETERS INFLUENCING  CREEP  AND  FATIGL'E  LIFE 
OF  FILAMENT  WOUND  LAMINATES,  by  J.  W    Dally 
and  H.  R.   Nelson.  Quarterly  rept.  no.   1  (Kept.  no.  2). 
»  ian-26  Apr  62,  on  Contract  NOb8-86461.  May  62. 
38p.   1  ref.  ARF  Proj.  K25L 

DESCRIPTORS:    ♦FUament  wound  consrnictfon, 
*Laminates,  Epoxy  resins.  Polymers,  Esters,  Rein- 
forcing materials.  Glass,  ♦Glass  textiles.  Mechanical 
properties.  Creep,  •Fatigue  (Mechanics),  Hydrostatic 
pressure,  Scresaes,  Underwater,  Test  equipment, 
Pressuie  vessels.  High  pressure  research. 

The  objective  of  the  program  is  to  study  the  behavior 
of  glass  reinforced  filamenc  wound  plastics  when 
subjected  to  compressive  states  iit  stress.  Specifically, 

the  program  consists  of  two  phases,  the  first  of  which 
covers  the  creep  and  fatigue  behavior  of  the  material 
under  uniaxial  compressive  stress.    The  second  phase 
penains  to  the  creep  and  fatigue  behavior  of  filament 
wound  cylinders  in  biaxial  compression.  After  first 
establishing  the  general  characteristics  of  the  creep 
and  fatigue  etfecis  in  composite  materials  under  com- 
pressive state  of  stress,  the  investigation  will  be 
ledirected  towaio  a  study  of  the  material  parameters 
which  influence  their  physical  properties.    The  ulti- 
mate goal  of  ttie  program  will  entail  the  de\'elopment 
of  a  composite  reinforced  laminate  which  will  exhibit 
a  compressive  stroigth  of  150,000  psi,  ?  .ompressive 
modulus  of  10  X  106  p«i,  and  a  density  of  0.08  lbs/ in.  3. 
This  material  must  exhibit  a  high  endurance  limit 
and  a  low  creep  rate  when  subjected*  to  stresses  produced 
by  hydrostatic  pressures  conqwralile  to  those  en- 
countered with  deep  diving  vehicles.   (Author) 

AD-272  982       OTS       $4.60 

DeBell  and  Richardson,  Inc. ,  HazanMlle,  Ccwin. 
MATERIALS  STUDY,      HIGH  SFRENGTH,    HIGH 
MODULUS  FILAMENT  WOU^^JT)  DEEP  SUBMERGENCE 
STRUCTURES,   by  William  !.   Eakuis  and  Carl  B. 
Smedberg.   Progress  rept.  no.  1,  25  Apr- 25  Sep' 61. 
on  Contract  NOb8-84672.  r.  Oct  61,  50p.  12  refs. 

DESCRIPTORS:     Undci  » ater.  Structures,  ♦Filament 
wound  construction.  Laminates,  Bonding,  Qiemical 
bonds,  ♦Resins,  Glass  textiles.  Reinforcing  materials 
Plastics,  Glass,  Quart2,  Ceramic  fibers.  Surface 
properties.  Chemical  inpurities.  Diffusion,  Epox\ 
resins.  Chlorides.  Methyl  radicals,  AlJcoxy  radicals, 
SUanes,  Test  equipment.  Piysical  properties, 
Cylindrical  bodies.  Deflection,  Marine  engineering. 
Materials.  ^ 

The  application  of  resin- bonded  continuous  filament 
structures  under  high  external  stresses,  such  as 
required  for  submergence  use.  An  understanding  of 
the  interaction  of  the  resin,  resin-glass  interface  and 
die  glass  fiber  itself  in  this  composite  structure  is 
required.    The  critical  area  is  near  radical  differences 
in  die  deflection  of  materials  as  loads  are  applied. 
This  area  is  known  as  the  glass- resin  interface  aiid 
includes  a  slight  distance  into  the  glass  and  resm 
phases  as  well  as  die  boundary  area  containing  the 
coipling  agents  to  bond  the  resin  and  die  glass.   The 
report  has  three  major  divisions:  Glass  Surface 


Studies,  Physical  Testing  Development,  and  Resin 
and  Resin- Fini.sh  Bond  Studies.    Work  contemplatetl  to 
ct)mplete  diis  program  will  have  as  its  objective  the 
establishment  of  die  mechanisms  of  interaction  be- 
tween die  glass  and  resin  at  the  interface  and  the 
searcJi  for  materials  and  methods  of  appUcation  diat 
will  minimize  the  early  initiation  of  failure  in  this 
area.   (Author) 

AD- 272  983     OTS     $6.60 

./?^!l  *"^ '***^^'''**^  ^^'  HazardvlHe.  Conn. 
MATERIALS  STUDX  H'CH  STRENGTH.   HIGH  MODU- 
LUS FILAMENT  WOUND  DEEP  SUBMFRGENTE 
STRUCTURES,   by  Wilham  J.   Eaklns,   Richard  \ 
Humphrey,  and  Kenneth  A.  Brooks.    Progress  rept 
no    2,  ZS  Sep  61 -2S  Jan  62,  on  Contract  NJObs -84672 
1  Feb  62.  66p.  9  refs. 

DESCRIPTORS:  Materials.  Marine  engineering.   ♦Fila- 
ment wound  construction.  Laminates,  Underwater 
Structures.  Bonding.  Chemical  bonds,   •Resins.  ♦Glass 
textiles.   Reinforcing  materials.  Plastic,  Glass,  Ouartz 
Ceramic  fibers.  Surface  properties.  Chemical  Im- 
purities,  Diffusion,  Epoxv  resins.  Chlorides.  Methyl 
radicals.   Alkoxy  radicals,   -Sllanes.  Test  equipment. 
Physical  properties.  Tensile  properties.  Deflection. 
Shear  stresses. 

To  obtain  information  to  relate  failure  in  the  finish- 
glass  faces  to  the  reactivity  at  the  glass  surface,  the 
investigation  by  acid-base  titrdtion  technique  was  con- 
tinued and  now  includes  the  heat  soaking,  mild  acid 
leaching  and  application  of  a  coupling  agent  to  E  glass 
A  glass  and  two   high  modulus  glasses  to  compare  with 
sihca  fiber.     Results  indicate  that  after  the  application 
of  an  alkoxy  silanc,  many  finish- reactive  sites  were  not 
covered  by  the  sPanc.    A  formulation  of  high  modulus 
glass,  now  In  a  development  stage,  is  quite  unstable  to 
hydrolysis  in  mildly  acid  solutions  (pH  5. 1-6. 5),  while 
another  formulation  of  high  modulus  glass  has  a 
stability  between  E  glass  and  silica.    The  heat  soaking 
and  acid  leaching  of  the  various  glasses  tend  to  reduce 
the  surface  reactivity  of  the  glass. 

AD- 275  788      OTS  $2. 60 

DeBell  and  Richardson,  Inc. ,  Hazardville,  Conn. 
MATERIALS  STUDY,  HIGH  STRENGTH.  HIGH  MODU- 
!.  .•$  FILAME.nTT  WOUND  DEEP  SUBMERGENCE 
STRUCTURES,  by  William  J.  Eaklns.    Progress  rept. 
no.  3,  25  Jan-31  May  62,  on  Contract  NOb8-84672. 
4  June  62,  26p.  4  refs. 

DESCRIPTORS:  •Filament  wound  construction,  ♦Com- 
posite materials,  ♦Epoxy  resins.  Resins.  Reinforcing 
materials.  Fibers  (Synthetic),  •Glass  textiles.  Me- 
chanical properties.  Shear  stresses,  Structure,  Under- 
water. •Laminates.  Ceramic  fibers,  Silicon  com- 
pounds, Dioxides,  Chemical  impurities.  Aluminum 
Surface  properties,  •Silanes,  Colorimetrlc  analysis 

High  purity  silica  filament  strand:  At  Al  impurity 
quantities  approaching  0. 015%,  the  aluminum  ions  are 
largely  separate  from  the  silicate  structure,  will  move 
from  the  interior  to  the  surface  under  heat  to  1100°F 
and  are  readily  leached  from  that  surface  in  mildly 
acidic  solutions.    At  considerably  lower  percei.tage  im- 
purity, estimated  at  a  002%  or  less,  the  aluminum  is 
almost  all  tied  into  the  silicate  structure.   On  heating 


this  cllica  to  1  KXPF  the  aluminum  ions  are  dehjydrated 
t.id  under  acid  leaching  conditions,  hydrate  andl  pass 
very  slowly  into  solution  than  when  not  tied  intoi  the 
silicate  structure,  6"dia.  NOL  hoop  studies:  Int^flami- 
nar  shear  and  flexural  modulus  smdies  of  cuttings  show 
the  value  of  the  prepreg  resin  combination  with  ^  glass. 
It  is  particularly  superior  in  modulus  and  strength  re- 
tention when  an  amino  (long  chain  alkyl)  silane  i$  ap- 
plied to  the  glass.    Higher  flexural  modulus  may  be  ob- 
tained with  certain  more  rigid  laminatli^  resina^ 
(Author) 

NASA  N63-15303      OTS  $1.00 

Langley  Research  Center,  National  Aeronauti(i$  and 
Space  Administration,  Laii^ley  Station,  Va. 
AN  EXPERIMENTAL  INVESTIGATION  OF  SEVERAL 
ABLATION  MATERL\LS  IN  AN  ELECTRIC-ARC- 
HEATED  AIR  JET,  by  Andrew  J.  Chapman,  Apf^  63, 
39p.  13  refs.  Technical  note  D- 1520 

NASAN63-13789  OTS  $0.50 

Langley  Research  Center,  National  Aeronauti09  and 
Space  Administration,  Langley  Station.  Va.      i 
STRENGTH  OF  FILAMENTARY  SHEETS  WITH  ONE 
OR  MORE  FIBERS  BROKEN,  by  George  W.  Ze^^ler 
and  Jerry  W,  Deaton.  Mar  63,  9p.  2  refs.  Tech^cal 
note  D- 1609. 

AD- 274  023      OTS  $2. 60 

Narmco  Industries,  Inc. ,  San  Diego,  Calif. 
OmMUM  FILAMENT  DIAMETER,  by  W.  H.  Citito  and 
S.  Dharmarajan.  C^iarterly  rept.  no.   I,  1  Jan -Apr  62, 
on  Contract  NObs -86347.  30  Mar  62,  23p.  6  ref 4. 

DESCRIPTORS:  •Glass  textiles,  •Filaments,  Pr)U«8- 
ing.  Mechanical  properties,  Coatli^s,  Sea  wate^, 
Uminates,  CyUndrical  bodies,  •Fillament  wouiil  con- 
•tructlon.  Buckling,  Optics,  Pressure  vessels.  Sub- 
marine hulls.  Underwater  equipment,  Stnicture^, 
Qass,  Tensile  properties 


Satisfactory  fiber  forming  conditions  were  achieved  for 
E-glass  mcwiofilament  from  0. 0004"  to  0.  OlO"  diameter: 
Tensile  strength  as  a  function  of  fiber  diameter  Was  de- 
termined over  diis  range  for  both  uncoated  and  epoxy 
resin -coated  fibers  before  and  after  immersion  in  sea 
water.    The  relations  of  density  and  modulus  to  fiber 
diameter  were  also  determined  over  die  full  range  of 
diameter  investigated.   The  time  function  of  strength 
was  stuped  on  uncoated  fibers  for  load  durations  up  to 
one  week.    Engineering  analyses  on  the  relationships  of 
niier  diameter  to  compression  streiwth  of  die  coihpos- 
«e  were  initiated.  (Author)  .  ^ 

Ar)-294  108     OTS     $2.60 

Narmco  Industries,  Inc. ,  San  Diego,  Calif. 
OPTIMUM  FILAMENT  DIAMETER,   by  N.  Brink 
(Mrterly  progress  rept.  no.  4,  1  Oct-31  Dec  62 
on  Contract  NObs-86347.  31  Dec  62,  21p. 

DESCRIPTC«S:    •Filament  wound  construction, 
^Uament8,  •Glass  textiles,  •Reinforcing  materials, 
U^mposite  materials.  Rings,  Laminates,  Elasticity, 

manufacturing  methods,  Stresses,  Fibers,  Testsi 

Resins,  Tables,  Glass. 


First  tests  have  been  made  on  the  circumferentially 
wound  cylinders  in  order  to  check  out  the  test  system 
and  determine  the  initial  composite  modulus  of  the 
laminate.   The  average  composite  modulus  for  the 
5- mil  fiber  v/as  8.65  x  106  psi.   The  pressure  facility 
utilizing  surplus  naval  projectiles  is  being  fabricated 
and  will  be  used  to  conplete  the  cylinder  tests.  (Autbor) 

PB  163  (»2      OTS  $1.60 

Stanford  Research  Inst. ,  Menlo  Park,  Calif. 
ENCAPSULATED  AEROSOLS,  by  John  E.  Douglas. 
Quarterly  progress  rept.  no.  1,  1  Apr-30  June  60,  on 
Contract  DA  18 -108- 405 -cml -746.  1  July  60,   18p. 
2  refa.  SRI  Proj.  SU-3191;  AD- 240  594. 

DESCRIPTORS:  •Aerosols,  •Coatings,  Benzoic  acids. 
Ammonium  radicals.  Chlorides,  ♦Phthalates,  Vapors, 
Condensation,  Acetic  acids,  ♦Chemical  war&re  agents. 
Butyl  radicals.  Stability,  ♦Encapsulation 

Aerosols  of  dibutyl  phthalate  and  dioctyl  phthalate  have 
been  encapsulated  wltfi  benzoic  acid,  ammonium  chlo- 
ride, and  lauric  acid  by  allowing  vapors  of  the  coating 
material  to  condense  upon  the  aerosol.   The  benzoic 
acid  on  dibutyl  phthalate  capsules  were  stable  for  only 
a  few  hours,  probably  due  to  the  solubility  of  these 
materials.   The  other  capsules  appear  to  be  stable 
indefinitely.  (Author) 

PB  181  471      OTS  $0. 50 

Williams,  Qyde,  and  Co. ,  Columbus,  (Mo. 
A  PROMISING  GOVERNMENT -DEVELCM»ED  BRAKE- 
FLUID  CORROSION  INHIBITOR.  Rept.  on  An  Evalua- 
tion of  Commercial  Applications,  Contraa  CC  4757. 
[1963]  13p.  8  refs. 

DESCRIPTORS:  HydrauUc  brakes,  *Hydraulic  fluids, 
•Corrosion  inhibition.  Tests,  Glycols,  Borax 

A  double  condensate,  formed  by  the  reaction  between  a 
glycol-borax  condensate  and  2-butyne-l,  4-dlol,  may 
be  the  long -sought  answer  to  the  problem  of  an  "ideal" 
brake-fluid  corrosion  inhibitor.    The  inhibitor  gives 
excellent  corrosion  inhibicion,  improved  stability  and 
storage  properties,  good  rubber  compatibility,  in- 
creased boiling  point,  and  is  soluble  in  all  standard 
brake  fluids.   Largely  because  of  its  effects  in  minimiz- 
ing the  staining  of  copper  and  brass,  it  enables  some 

brake  fluids  diat  fail  to  meet  government  specifications 
to  pass  dieae  rigid  standards.   The  inhibitor  should  be 
readily  adaptable  for  use  in  at  least  seventy-five  per 
cent  of  the  commercial  brake  fluids  marketed  today 
(Author)  (See  also  PB  181  174) 


Ceramics  and  Refractories 


PB  163  090     OTS  $2  60 

Alfred  U. ,  N.  Y. 
MEASUREMEl^rS  OP  THERMAL  DIFFUSIVrTY  AND 
BIOT'S  MODULUS  FOR  DENSE  ALUMINA  BETWEEN 
1500°  AND  I8000C  BY  AN  UNSTEADY -STATE 
METHOD,  by  A.  E.  Paladino,  Jr. ,  E.  L,  Swarts  and 
others.  Technical  rept.  on  Contract  Nonr- 1503(02). 
15  Apr  56,  29p.  5  refs.  AD-98  567. 


S-20 


S-;il 


DESCRIPTORS:  *  Refractory  material  8,  •Aluminum 
compouixls,  Oxides.  *Thennal  diffusion.  Thermal 
conductivity,  Measurement,  Cylindrical  bodies 

An  iinanady-state  method  has  been  em|>loyed  for  meas- 
uring values  of  Riot's  modulus  and  thermal  diffusivity 
of  pi^e  dense  alumina  in  the  temperature  range  1500^  - 
ISOOrC.    Limits  were  established  for  the  possible  range 
of  values  of  diffusivity,  and  corresponding  values  of 
thermal  conductivity  were  calculated.  (Author) 

NAA-SR-7654     OTS     $0.50 

Atomics  International,  Canoga  Park,  Calif 
HIGH  TEMPERATURE  PHASE  TRANSFORMATION  IN 
BERYLUUM  OXIDE:  THERMAL  ARREST  MEASURE- 
MEhJTS,  by  S.  B.  Austerman.    Rept.  on 
Contract  AT(ll-l)GEN-8.    15  Feb  63,   18p.  6  refs. 
NASA  N63- 13207. 

PB  163  127      OTS  $1.60 

Carborundum  Co. ,  Niagara  Falls,  N.  Y 
DEVELOPMENT  OP  ULTRA  REFRACTORY  MATE- 
RIALS, by  Peter  T.  B.  Shaffer.   Progress  rept.  no.   17, 
1  Peb-30  Apr  59,  on  Contract  NOTd-17175.  15  May  59 
20p.  2  refs.  AD-216  83a 

DESCRIPTORS:  ♦Refractory  materials,  •Zirconium 
compounds,  •Molybdenum  compounds,  'Tungsten  com- 
pounds, Borides,  Silicides,  Oxidation,  Thermal 
stresses.  Shock  resistance.  Rupture,  Furnaces, 
Dilatometers 

PB  163  128      OTS  $1.60 

Carborundum  Co. ,  Niagara  Falls,  N.  Y. 
DEVELOPMEffT  OF  UI.TRA  REFRACTORY  MATE- 
RIALS, by  Peter  T.  B.  Sh<»ffer.  Progress  rept.  no.   18, 
I  May-31  July  59,  on  Contract  NOrd- 17175.  3  Aug  59, 
I2p.  AD-220  141. 

DESCRIPTORS:   *Refractory  materials,  •2yrcomum 
compounds,  •Molybdenum  compounds,  •Tantalium  com- 
pounds, Borides,  Silicides,  Rupture.  Oxidation.  Re- 
action kinetics.  Physical  properties.  Furnaces, 
Dilatometers 

A  furnace  was  constructed  in  which  the  moduli  of  rup- 
,  ture  can  be  measured  at  temperatures  near  20GO°C  in 
an  inert  atmosphere.    A  dilatometer  for  measuring 
thermal  expansion  coefficients  in  protective  atmos- 
pheres was  assembled.    Operation  of  the  high  pressure 
furnace  will  be  initiated  upon  receipt  of  tlie  diaphragm 
compressor.   A  ZrBr2-MoSi2  hot -pressed  cylinder  of 
low  overall  density  was  cut  lei^thwise  to  produce  a  bar 
from  which  6  samples  of  varying  relative  densities  were 
cut.   These  samples,   1/2  x  1/2  x  1/4  in. .  were  polished, 
dried  overnight,  and  weighed.   The  samples  which  were 
oxidized  for  24  hr  at  UOOoc  had  calculated  densities 
which  varied  from  5. 53  g/cu  cm  (90.  4%  of  dieorctical 
density  and  an  oxidation  rate  of  a  99  mg/sq  cm/nr)  to 
4.  76  g/cu  cm  (77.  75^  of  theoretical  density  andanoxide- 
tion  rate  of  1.  68  mg/sq  cm/hr).   The  samples  which 
were  ostidized  at  1400Pc  for  88  hr  had  a  calculated  den- 
sity of  6.  12  g/cu  cm  (100.  0%  of  dieoreUcal  density  and 
an  OKldation  rate  of  a  45  mg/sq  cm/hr).    Runs  were 
also  made  at  1675°  and  1950OC   (DDC  abstract)  (See 
alsoPB  163  127) 


S-2i 


PB  ii)3  126      OTS  $1.1.0 

J^Sl'lSI^P^'^^^re  Materials,  Inc.,  Boston,  Mass. 
PYROLYTIC  CARBIDE  DEVELOPMEm-  PROGRAM 
Monthly  progress  rept.  no.  6,    1  -30  Sep  60.  on  Contract 
NOw-60-0292(FBM).  Sep  60,   12p.  AD- 244  567. 

DKCRIFTORS:   •Carbides,  •Rocket  motor  nozzles. 
Refractory  materials.  Guided  missUes,  •Surface  to 
surface.  Hafnium  compounds.  Chlorides,  Methanes. 
Combustion,  Graphite,  Deposits.  Fuel  injectors. 
Processing 

A  Mark  n  high  temperature  resisunce  furnace  was  set 
up  with  a  He  cooled  injector  and  metal  chloride  boiler 
comaimng  Tads  for  injector  performance  evaluation 
A  hot  Injector  system  was  designed  with  a  central  core 
heater  to  maintain  the  core  injector  tube  above  the 
metal  chlorides  sublimation  temperature:  a  water  cool- 
ing jacket  IS  on  the  outside  of  the  heater.    A  Mark  I  re- 
sistance furnace  is  a  companion  unit  to  the  Mark  II  and 
shares  the  same  power  supply.  CH4  and  Ar  metering 

;^'^";''    ^  '^'^^  "««  «  4-i"^D.  by  8-in.  iS^ 
graphite  resistor  element;  the  Mark  11  has  a  3-in.  L  D. 
by  8-in.  long  element.   They  can  be  used  for  alternate 
-Processing  of  TaC  and  HfC.   The  carbide  processir^ 
*^^  *!*  designed  by  using  the  new  type  injector  de- 

with  the  installation  of  a  sight  tube  in  the  side  of  the  re- 
•coon  chamber  for  measuring  wire  temperatures 

^tfi"]^  '**'"^  °*^*"^  ''"  '^  formation  of  py- 

rolyuc  HfC  coatings  on  Mo  wire  substrates  according 
to  the  simplified  reaction:  HfCLj  ^  CH4  -» HfC  *  4Ha 

and  21U0"C,  and  the  pressure  Was  constant  (below 
1  mm).   The  lower  deposition  limit  for  HfC  was  1500°C; 
*f^^^^^  deposition  rates  were  obtained  only  at 
1650OC  and  higher.   Below  ISOOOC  deposited  structures 
consisted  ofHfC  widi  isolated  pyrolytic  graphite 
grains.    Above  I8OOOC  one  HfC  graphite  mixture  was 
obtained.   (DDC  abstract) 

PB  163  088      OTS  $1.10 

New  York  U.  CoU.  of  Engineering.  N.  Y. 
STUDY  OF  THE  REACTION  RATES  BETWEEN  RP- 
FRACTORY  OXIDES  AND  GRAPHITE, ^^^^  ^^ 
ii  il*iT^'^co  Q^^e^ly  progress  rept.  no.   1. 
1    ^    ?  Dec  58,  on  Contract  AF  33(616)6082.  Dec  58 
4p.  2  refs.  AD- 209  631.  ' 

DESCRIPTORS:   'Refractory  materials.  Oxides, 
Graphite.  Reaction  kinetics,  •Electric  furnaces.  •Vac- 
uum furnaces,  Design 

A  preliminary  report  on  the  design  of  a  high -vacuum, 
high -temperature,  electric  resistor  furnace  with  a 
water-cooled  shell. 


•** 


PB  163  107      OTS  $1.60 

New  York  U.  CoU.  of  Engineering,  N.  Y. 
STUDY  OF  THE  REACTION  RATES  BETWEEN  RE- 
FRACTORY OXIDES  AND  GRAPHITE,  by 
K.  L.  Komarek  and  A.  Cojcoulas.  Quarterly 
rept.  no.  2,  16  Dec  58-15  Mar  59,  on  ContralV 
AF  33(616)6082.  Mar  59,   16p.   I  ref.  AD-215|014. 

DESCRIPTORS:  •Refractory  materials.  Oxide  J, 
•Graphite,  Reaction  kinetics,  •Electric  furnajps, 
•Vacuum  furnaces.  Water  coolers.  Design, 
Construction 


Progress 


A  detailed  description  is  given  concerning  the 
and  construction  of  a  high -vacuum,  hlgh-temphra 
electric  resistor  furnace  with  a  water-cooled 
(See  also  PB  163  088) 


Fu«U,  Lubricanti^  and  Hydraulic  FKik 


PB  163  136       OTS       $8.60 

Midwest  Research  Inst. ,  Kansas  City,  Mo. 
STUDY  OF  FIRE  EXTINGUISHING  AGENTS  >.MD 
PREVENTIVE  TECHNIQUES  FOR  HIQi  ENEFtlY 
FUELS,   by  H.  H.  Youne  and  L.  A.  Eggleston 
(U.  S.  Fire  Protection  Engineering  Service,  liij. ).  Rent 
on  Contract  AF  33(616)5786.  May  59,  95p.  26  J^fs 
WADC  Technical  rept.  59-334;  AD- 227  %5. 


design 
ture 
btiell. 


1 

Is,  'l^ 


DESCRIPTORS:     •Fuels,  ♦Boron  compounds 
taboranes,  ♦Decaboranes,  Combustion,  •Fire  l*t- 
tinguishers,  •Foams,  Nitrogen,  Carbon  dioxid  i 
Exhaust  gases,  Tests.  ' 

HEF-2  (alkyl  pentaborane)  was  burned  in  a  seri^  of 
laboratory  screening  and  larger  scale  fire  testfr  of 
various  extinguishing  agents.    Dry  chemical,  \Mater 
spray,  carbon  dioxide  and  nitrogen  were  ineffective. 
Fuel  complexing  agents  in  water  sprav  reducedj  fire 
intensity  but  did  not  extinguish  it.    Some  loaded  stream 
agents  produced  a  more  intense  fir'*.   Halogenated 
vaporizing  liquids  were  found  to  be  dangerouslyl  ex- 
plosive when  used  against  HEF  fuels.   Conventional 
mechanical  foam  applied  at  0. 25  gpm/sq  ft  was  In- 
effective.   Surface  explosions  caused  by  a  f  jel-Water 
reaction  prevented  formation  of  a  sealing  blankk.   The 
use  of  inert  gas  foam  bubbling  witfi  nitrogen,  caitbon 
dioxide,  or  aiaomobile  exhaust  gases  eliminate«il  these 
explosions  and  produced  extinguishment  at  the  a.25gpm, 
sq  ft  rate,   A  few  tests  widi  HEF- 3  (alkyl  decabtwane) 
indicated  decreased  fuel-water  sensitivity  and  fpwer 
explosions.    Extinguishment  was  secured  with  0 
sq  ft  of  conventional  air  foam.   (Audior) 


25  gpm 


PB  163  148     OTS     $2.60 

Naval  Missile  Center,  Point  Mugu,  Calif. 
CHEMICAL  SAFETY,  by  Alec  L.  Fine.    15  July  48. 
21p.    Menwrandum  rept.  no.  11;  ATI-71  540. 

DESCRIPTORS:  •Rocket  propellants,  'Safety,  Hand- 
books, Chemicals,  Nitric  acid,  •Oxidizers,  •Liquid 
rocket  propellants.  Anilines,  Furfural  alcohols. 
Hydrogen  peroxides,  •Carbon  tetrachloride,  •Lique- 
fied gases.  Oxygen.  •Hydrazine  hydrate.  Handling, 
Storage.  Poisoning,  Protective  clothing. 

This  report  is  a  transcript  of  a  series  of  lectures  on  the 
subject  of  the  proper  means  of  handling  chemical  propel- 
lants with  maximum  safety.    The  purpose  is  to  sumiX 
rize  the  properties,  the  rules  for  safe  handling  and 
storage,  effect  and  first  aid  treatment  of  the  chemicals. 
\Autrior) 


PB  163  144  OTS   $8.10 

White  Sands  (Missile  Range]  N.  Mex. 

^u^^^\-  ^^  SAFETY  PRECAUTIONS  FOR  MISSlLE 
PROPELLANTS.  by  F.  D.  Mayes.    Sep  52,  82p. 
ATl-166  781. 

DESCRIPTORS:  •Rocket  propellants,  •Safety,  Hand- 
books. Storage,  Handling,  Transportation,  •Protective 
clothing  •Fire  safety.  Chemical  waste.  Decontamina- 
tioi^  •Oxidizers.  Fuels.  •Liquid  rocket  propellants, 
♦Solid  rocket  propellants. 

The  manual  is  for  the  instruction  and  guidance  of  all 
personnel  ytAto  supervise  the  transport,  handling,  or 
storage  of  rocket  propellants  at  White  Sands  Proving 
Ground.  The  manual  treats  the  subject  <rf  chemicals 
and  compressed  gases  utilized  in  rockets  and  guided 
missiles  in  more  detail  than  is  found  in  published 
WSPC  Safety  Memorandums. 


Plasti 
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PB  163  131     OTS     $3.60 


Midwest  Research  Inst. ,  Kansas  Qty,  Mo. 
DEVELOPMENT  OF  HIGH-TEMPERATURE  RESIffT- 
ANT  TRANSPARENT  PLASTICS,  by  HowLd  W 
r/^  f;   Quarterly  progress  rept.  no.  2.   15  July- 
il-    .      i  °"  Contract  NOas  59-61 37 -c.    31  Dec  59. 
32p.  4  refs.  AD- 232  247. 

DESCRIPrORS:  •Plastics.  High-temperature  researc^ 
Heat-resistant  plastics.  Alkoxy  radicals,  Organo- 
boranes,^Epoxy  resins.  Stability,  •Thermosetting 
resins.  Discoloration,  Colors,  •Aircraft  canopiesT 
Oxidation,  Handling.  Ethers,  Phenols,   Vinyl  radicals, 
Cyclohexenes.  Cyclohexanes.  Anhydrides. 


S-23 


The  opclmum  amount  of  crimethoxyfooroxine  for  catalytic 
cure  of  the  diglycldyl  ether  of  bisphenol  A  was  between 
4.5  and  5.0  wt-%.    This  concentration  level  yielded  a 
cured  polymer  with  a  minimum  of  weight  loss  at  450°F. 
The  thermal  stability  of  the  resin  system  was  better 
Chan  the  stability  of  resins  made  from  the  dlglycidyl 
ether  of  bisphenol  A  cured  with  the  boron  trifluoride 
amine  complexes.    Further  work  with  the  saturated 
cyclic  epoxides  failed  to  yield  a  completely  colorless 
resin.    Dicyclopentadiene  dioxide  and  3,  4-epoxy-6- 
methylc  yc  lohex  ylmeth  yl  -  3, 4 -epoxy-6  -  methylcyclo- 
hexanecarboxylate  (DDC)  yielded  colored  resins  with 
hexahydrophthalic  anhydride.    Trimethoxyboroxlne  was 
explosively  reactive  with  vinylcyclohexene  dioxide  and 
produced  rapid  gelation  of  DDC.    Redistilled  DDC  also 
produced  color  after  polymerization  by  trimethoxyboro- 
xlne.   An  apparent  relationship  existed  between  the 
structure  of  the  acid  anhydride  and  the  color  of  the 
resin  produced  with  the  diglycldyl  ether  of  bisphenol  A. 
Hexahydrophthalic,  methylendomethylenehexahydro- 
phthalic,  and  succinic  anhydrides  yielded  colorless  or 
nearly  colorless  resins,    nithalic,  endomethylenetetra- 
hydrofjhthalic,  and  malelc  anhydrides  produced  yellow 
to  brown  resins  even  at  low  curing  temperatures.    (See 
also  FB  163  130) 


PB  163  132     OTS$6.60 

Midwest  Research  Inst. ,  Kansas  City,  Mo. 
DEVELOPMENT  OF  HIGH-TEMPERATURE  RESIST- 
ANT TRANSPARENT  PLASTICS,  by  Howard  W. 
Christie.  Final  rapt.   16  Apr-15  Dec  59,  on  Contract 
NOas  59-6137-c  30  Jan  60,  61p.  12  refs.  AD- 234  9aa 

DESCRIPTORS:  •PUstics,  High-temperature  research, 
•Heat-resistant  plastics,  Alkoxy  radicals,  Oi^ano- 
boranes.  Stability,  •Epooty  resins,  "Thermosettir^ 
resins.  Colors,  Discoloration,  Oxidation,  •Aircraft 
canopies.  Handling,  Ethers,  Phenols,  Cyclohexenes, 
Cydohexanes,  Anhydrides 

Several  epootide  resin  types  and  catalyst  systems  were 
Investigated  for  use  in  nuking  composite  glazing  ma- 
terials for  supersonic  aircraft.    Epoxide  resins  of  the 
glycidyl  ether  type  and  resins  based  on  saturated  ring 
structures  were  investigated  in  order  to  obtain  color- 
less cured  polymers.   The  dlglycidyl  ether  of  bisphenol 
A  when  reacted  with  hexahydrophthalic  anhydride  or 
niethylendomethylenehexahydrophthalic  anhydride 
yielded  colorless  cured  resins.   A  quaternary  amine 
salt  served  as  an  excellent  catalyst  for  these  polymeri- 
zations at  180^.   The  resulting  resins  were  neariy 
water-white  but  did  not  have  sufficiently  good  color  su- 
hdlity  above  35(PP.   Trimethoxyboraxlne  will  catalytl- 
cally  cure  the  dlglycidyl  ether  of  bisphenol  A  to  a  color- 
less resin  with  a  polyether  structure.   This  resin  had 
improved  resistance  to  discoloration  at  400*^F  and  was 
the  most  promising  fcar  use  in  composite  canopies.  The 
saturated  cyclic  epoxides  (i.  e. ,  dicyclopentadiene  diox- 
ide, 3, 4-epoxy-6-methylcyclohexylmeihyi  3,4-epoxy- 
6-niethylcyclohexanecarboxylate,  etc. )  teiled  to  yield 
colorless  resins  with  the  several  anhydrides  investi- 
gated.  (See  also  PB  163  131) 


MATHEMATICS 

PB  163  113      OTS  $6.60 

Columbia  U. ,  New  York 
SOME  CONTRIBUTIONS  TO  THE  THEORY  OF 
M.ARKOV  CHAINS,  by  Cyrus  Derman.    Technical  rept. 
no.  7  on  Contract  AF  18(600)44Z    Mar  54.  66p.   17  refs. 
(AFJ  OSR  TN-54-66;  AD- 31  552. 

DESCRIPTORS:  •Probability,  Theory,  Real  variables. 
Sequences. 

Consideration  is  given  to  the  statistical  regularity 
properties  of  a  denumerable  number  of  particles,  all 
moving  about  the  states  of  a  Markov  chain  according  to 
the  same  transition  probabilities.   Treatment  is  given  to 
the  related  problem  of  solving  a  familiar  system  of 
equations  occurring  in  the  theory  of  Markov  chains.    An 
investigation  was  made  of  the  problem  of  obtaining 
sharper  versions  of  a  strong  limit  theorem    hat  was 
proved  independenUy  by  Harris  (Tran.  Am.  Math.  Soc. 
73.   1952)  and  Levy  (Ann.  Sci.   Ecole  Norm.  68.  Si,). 
3,  1951).   Proofs  are  presented  of  some  multivariate 
central-hmit  theorems  applicable  to  the  development  of 
asymptotic  distribution  theory  which  is  useful  in  treat- 
ing statistical  problems  involving  Markov  chains  with 
denumerably  many  states.    The  results  are  essentially 
an  extension  of  Bartlett's  results  (Proc.  Cambridge 
PWl.  Soc.  47.  part  1.  1951)  to  denumerable  chains. 
The  asswnption  is  made  that  the  Markov  chain  under 
consideration  is  irreducible  and  recurrent.  (DDC 
abstract) 


PB  163  120     OTS     $5.60 

Naval  Ordnance  Lab. ,  White  Oak,  Md. 
TABLES  OF  CHAPLYGIN  FUNCTIONS,  by  Max  M. 
Munk  and  George  Rawllng.    26  June  50,  57p.  5  refs. 
Rept.  no.  NOLM  10816. 

DESCRIFfORS:  Tables.  •Special  functions.  Gas  flow. 
Potential  theory. 

The  main  body  of  this  report  is  a  collection  of  tables  of 
certain  functions  occurring  in  the  computations,  by 
means  of  the  hodograph  method,  of  plane  two-dimensional 
flows  of  perfect  gases.    The  functions  given  in  the  table 
are  closely  related  to  either  the  stream  function  in  the 
physical  plane,  or  to  the  Legendre  reciprocal  potential 
function  in  the  hodograph  plane.    The  stream  function 
and  the  reciprocal  potential  function  depending  on  the 
velocity  components  are  designated  bv  the  generic  title 
of  "Chaplygln  functions. 


AD- 273  278   OTS  $1.60 

Stanford  Electronics  Labs. .  Stanford  U. ,  (ttllf 
HILBERT  TRANSFORMS,    DISTRIBUTIONAL]  THEORY, 
byR.  W.  Newcomb.    Rept.  on  Contract  Non^- 225(24).  ' 
Feb  62,  15p.    '»--''-•■• 

SEL-62-029. 


22  refs.  Technical  rept.  no.  2250-1; 


DESCRIPTORS:  •Integral  transforms,  •Dlstrfbutlon 
theory.  Complex  variables.  Differential  equations. 
Functions.  Matrix  algebra.   Amplifiers,  Eleqcrlcal  net- 
works. Theory,  Information  theory.  ( 

The  theory  of  Hilbert  transforms  of  distributions  is 
presented  as  a  justification  for  calculations  tiiade  bv 
engineers.    The  use  of  distributional  Fourlei]  trans- 
forms in  evaluating  HUbert  transforms  is  illiistrated 
(Author)  ' 


Computing  Devices 

PB  163  108      OTS  $9. 60 

Cooley  Electronics  Lab. ,  U.  of  Michigan,  Ann  Arbor. 
INTRODUCTION  TO  LINEAR  SHIFT -REGISTER  GEN- 
ERATED SEQUENCES,  by  T.  G.   Birdsdll  and 
M.  P.  Ristenbatt.  Technical  repc  no.  90  on  Contract 
DA  36-039-8C-89277,  continuation  of  Contract  DA  36- 
039-SC-63203.  Oct  58,  118p.  6  refs.  Rept.  no,  2262- 
189-T:  AD- 225  38a 


Jl 
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DESCRIPTORS-   Digital  computers.  ComputeJ 'systems 
components,  •Sequences,  Polynomials,  Matrix  algebra 

Maximal  and  non -maximal  sequences  of  lineaK  shift - 
register  generators  are  considered.   The  matJiematical 
formulations  necessary  to  deal  with  these  sequences 
are  treated.    Matrix  theory  is  used  to  prove  necessary 
theorems  while  the  theory  of  algebraic  pdynotnials  and 
their  factors  is  used  to  determine  the  properties  of 
sequences  from  a  given  generator.    For  a  given  number 
of  stages,  the  number  of  available  maximal  generators 
is  considered.   Two  methods  for  finding  die  proper 
connections  of  these  maximal  generators  are  described. 
The  second  method  determines  all  the  proper  connec- 
tions  if  one  is  known.    For  non -maximal  generators, 
the  determination  of  the  number  ct  sequences,  and  the 
lengths  of  tfiese  sequences,  from  a  given  geneoator  is 
treated.    In  addition,  the  shift -and -add  propeittes  of 
both  maximal  and  non -maximal  sequences  aie  dis- 
cussed. (Author) 


PB  163  135      OTS  $2. 60 

Laboratories  for  Applied  Sciences,  U.  of  Chicago   111 
MATERIALS  AND  TECHNIQUES  FOR  INFORMATION" 
yrORAGE,by  H.  Betz,  J.  Bums  and  others.  Rept.  for 
5Jan-31  Dec  60,  on  Coi  tract  AF  33(616)6061.  Ian  61, 
29p.  3  refs.   Rept.  no.  LAS-TR-P188-10;  WADD  Tech- 
nical rept.  60-925;  AD-251  219.  T) 

DESCRIPTORS:  •Data  storage  systems,  •Materials, 
Storage,  •Video  signals.  Electron  bombaixlmem. 
Fluorescence,  Europium 


A  search  is  made  for  materials  and  techniques  that 
might  serve  as  bat  is  for  information  storage  systems 
where  the  informaiion  to  be  stored  is  a  wide -band  video 
signal.    An  analysis  of  sequences  of  processes  that 
make  up  a  recording  system  is  made,  and  it  is  indicated 
how  the  realization  of  any  proposed  system  is  contin- 
gent upon  the  discovery  of  materials  with  special  prop- 
erties.   It  is  oroposed  that  electron -bombardment - 
induced  alteration  in  fluorescence  properties  can  be 
used  for  recording.   A  preliminary  study  is  made  of  the 
fluorescence  erf  europium  containing  salts  and  the  effect 
of  electron  bombardment  thereon.   (Author) 

NASA  N63-12312      OTrS$2.25 

Lewis  Research  Center,  National  Aeronautics  and 

Space  Administration,  Cleveland,  Ohio. 
A  CENTRAL  FAaLITY  FOR  RECORDING  AND 
PROCESSING  TRANSIENT-TYPE  DATA.  Jan  63,  81p. 
1  ref.  Technical  note  D-1330. 

re  163  100     OTS  $13. 00 

Moore  School  of  Electrical  Engineering,  U.  of 

Pennsylvania,  P^liladelphia. 
COMMON  PROGRAMMING  LANGUAGE  TASK,  PART  I, 
by  S.  Gom,  J.  Crazier  and  others.   Final  rept.  vol.  4, 
1  May  58-30  June  59,  on  Project  ADAR,  Task  D,  Con- 
tract DA  36-O39-8C-75047.  31  July  59,  184p.   19  refs. 
AD59URI,  VoL  4.  Task  D;  AD-236  997. 

DESCRIPTORS:  •Programming  languages,  Programm- 
ing (Computers),  Data  processing  systems.  Digital 
computers,  •Coding,  Machine  translation 

The  Common  Progranmiing  Language  Task  is  concerned 
with  liaison  with  various  contractors  for  tfie  FIELDATA 
system,  and  with  research  and  development  of  common 
programming  languages  and  translation  systems  for 
them-   The  research  and  development  work  faUs  into 
two  areas.    First  there  is  the  pure  study  of  mechanical 
languages  as  such,  and  secondly,  Ae  study  of  the  design 
of  a  general  translating  system  which  can  operate  on 
mechanical  languages.   The  translatii^  system  de- 
veloped is  the  AutCMnatic  Code  Translator  System  (ACI). 
Indications  on  how  such  a  system  can  be  used  for  busi-  ' 
ness  data  processing  languages  are  given.  (Author) 

PB  163  097     OTS     $3.60 

Moore  School  of  Electrical  Engineering,  U.  of 

Pennsylvania,  Philadelphia. 
INTRODUCTION  TO  THE  AUTOMATIC  CODE  TRANS- 
LATION SYSTEM,  by  William  J.  TuransU  and 
Anatol  W.  Holt.    Rept.  on  Remington  Rand  Univac  Div. , 
Sperry  Rand  Corp.  Subcontract  to  Contract  DA  36-039-' 
8C-75047.    [1959]  34p.    6  refs. 

DESCRIPTORS:  •Computer  programs,  •Machine  trans- 
lation. Programming  (Computers).  •Data  processing 
systems.  Design. 

Topics  Include:  Existing  automatic  programming  tech- 
niques: FIELDATA  requirements;  code-to-code  trans- 
lation; the  ACT  system;  over-all  organization  of  ACT; 
and,  considerations  governing  ACT  system  design. 
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g(  of  rhe  polyTKnmial 
While  the  method  described 


An-284  ,X76    errs    S2.60 

Mational  At  ronautical  Establishment  (Canada). 
A  POLYNCMIAL  SURFACF-FITTIMG  PROGRAM  FOR 
THE  BFVTHX  C-15  DICrTAL  COMPUTER,  bv  V.   V. 
McEachern.    22  May  62,  2.*^).    4  refs.  Aeronautical 
rept.  LR-347:  N.  R.  r.  no.  6949, 

DESCRIPTORS:  •Programming  (Computers),  Digital 
computers.  Polynomials,  Matrix  algebra. 

A  Bendlx  G-l.S  digital  computer  program  has  been 
written  to  fit  a  surface  z  s  f(x,  y)  through  a  number  of 
given  ordinates  erected  on  an  xy-grid  -  specifically  to 
determine  the  coefficients  a 
S         T 

'  •!   I  '«  «"  y 

•*o  t  «0 

is  applicable  to  polynomials  of  any  size,  the  program 
«■•  written  to  deal  with  six  cases  (particular  values  of 
S  and  T)  wnlch  can  be  accommodated  by  the  G-15 
intental  memory.    The  program  is  written  in  Intcrmap, 
an  interpretive  matrix  algebra  coding  system,  but  does 
noc  require  Intermap  programming  experience  for  Irs 
use.    (Author) 

OTS  SB-473,  suppL  1      OTS  %0. 10 

Office  of  Technical  Services,  Dept.  of  Commerce, 

Washington,  D.  C. 
OOMPJTER  RELATED  RESEARCH.  Feb  63,  25p. 
369  refs.  OHTS  Selective  BibUography  SB-473,  suppl.  1. 

DESCRIPTORS:  •BibUographies.  •Computers,  •Medical 
reaearch.  Behavior,  Osmetics,  Bionics,  •Artificial 
intelligence,  •Pattern  recognition.  Speech,  Identifica- 
tion, Reading  machines,  Teachii^  machines,  •Adaptive 
control  systems 

Lists  369  domestic  and  foreign  references  added  to  the 
OTS  collection  during  the  period  September  1961  throu<;h 
February  1963.   The  material  is  arranged  in  the  follow- 
ing categories:  medical  and  behavioral  research,  cy- 
bernetics and  bionics,  artificial  intelligence,  speech 
and  character  recognition,  reading  and  teaching  ma- 
chines, adaptive  contr(d  systems.   Covers  research  on 
bioelectronics  in  medicine  and  human  engineering, 
nwnitoring  and  analysis  of  physiological  responses, 
computer  evaluation  of  clinical  data,  electro -physiolog- 
ical research,  automated  instruction,  pattern  recogni- 
tion, computer  simulation  of  leamii^,  recognition  of 
^>eech  by  machine  among  other  subjects. 

OTS  SB-472  SuppL  I     $0.10 

Office  of  Technical  Services,  Dept.  of  Commerce. 

Washington,  D.  C. 
COMPUTERS.    Feb  63,  37p.    808  refs.    OTS  Selective 
Bibliography  SB-472.  suppL  I. 

DESCRIPTORS:  •Bibliographies.  •Computers.  •Digital 
computers. 


Lists  808  reports  and  translations  on  Computers  added 
to  the  OTS  collection  during  the  period  September  1961 
to  February  1963.    Covers  research  on  digital  and  other 
computers,  high-speed  computer  research,  computer 
reliability  studies,  computer  programming,  applications 
to  mathematics,  word  coding  techniques  for  computers, 
computer  aided  engineering  designs,  computers  in 
automation  and  industrial  planning  among  other  subjects. 


MECHANICS 

PB  163  145      OTS  $2. 60 

[Army  Coid  Regions  Research  and  Eiwineering  Lab. . 

Hanover,  N.  H.  J. 
TENSILE  STRENGTH  PROPERTIES  OF  ICE  ADHER- 
ING TO  STAINLESS  STEEU  byH.  H.  G.  Jellinek. 
Jan  57,  27p.  14  refs.  Research  rept.  23. 

DESCRIPTORS:  •Ice,   •Adhesion,  Toisileproperties, 
Loading  (Mechanics),  Thickness,  Temperature, 
Stresses,  Statistical  analysis.  Geometric  forms, 
•Stainless  steel. 

Tensile  strength  measurements  on  ice  cylinders  ad- 
hering to  stainless  steel  have  been  made  as  a  fmction 
of  rate  of  loading,  thickness  and  cross -sectional  area 
of  specimens,  and  temperatui  e.  The  conclusion 
reached  is  that  the  tensile  strength  is  a  statistical 
funcuon  of  the  volume  and  cross -sectional  area  of  the 
specimens  due  to  imperfections.  Superimposed  on  to 
tiie  statistical  effect  is  a  stress  distribution  effect, 
which  becomes  predominant  for  large  volumes. 

NASA  N63- 15393     OTS     SO.  50 

Astro  Research  Corp. ,  Santa  Barbara,  Calif. 
ON  ISOMETRIC  DEFORMATION  OF  SCREW  SUR- 
FACES, by  G.  W.  Schlndler.  Repc.  on  Contract 
NASr-8.    May  63,   14p.    3  refs.  ARC  R -72;  NASA 
N63- 12656;  Technical  note   D-1918. 

NASA  N63-15323      OTS$L00 

minoisU.,  Urbana. 
ON  THE  FLOW  STRUCTURE  WITHIN  A  CONSTANT 
PRESSURE  COMPRESSIBLE  TURBULENTT  JET  MIXING 
REaON,  by  W.  L.  Chow  and  H.  H.  Korst.  Rept,  on 
Grant  NsG- 13-59.  Apr  63,  33p.   11  refs.  NASA  Tech- 
nical note  D-1894. 


AD- 277  165     OTS    $5.60 

Institute  of  Aerophyslcs,  U.  of  Toronto  (Canada). 
AN  EXPERIMENTAL  INVESTIGATION  OF  THE  BE- 
HAVIOR OF  STIFFENED  PLATES  IV  AXIAL  COM- 
PRESSION, by  R.  C.  Tennyson.    Sep  61,  54p.  9  refs, 
UTIA  Technical  note  no.  57;  NASA  N62- 13307. 

DESCRIPTORS:  •Metal  plates,  •Buckling,  Reinforced 
flanges.  Stresses,  Deformation,  Mechanical  properties. 
Theory,  Configuration,  Photoelastlc  materials. 
Plastics,  Composite  materials.  Tests,  Test  equipment. 
Strain  gages,  Tensiometers,   Aluminum  alloys. 
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An  experimental  study  has  been  made  of  the  buckling 
and  post -buckling  behaviour  of  a  number  of  flit  and 
curved  panels.    The  effect  of  the  ratio  of  platf-to- 
stringer  stiffness  on  the  initial  buckling  stres^  was 
determined  and  the  theory  of  Seide  and  Stein  \lirB8  found 
to  predict  the  behaviour  of  flat  panels  accurately.  The 
ratio  of  the  ultimate  strength  of  a  curved  stlfHened 
plate  to  that  of  a  corresponding  flat  panel  wasi  found  to 
increase  with  the  ratio  of  panel  width  to  radit»  of  curva  - 
lure.  This  increase  was  found  for  all  values  of  stiffencr- 
to-plate  stiffness  ratios.    Further,  as  this  stllfness 
ratio  was  reduced  below  a  certain  critical  val  i,  the 
ultimate  strength  of  a  stiffened  curved  plate,   relative  to 
a  flat  panel,  increased  rapidly.    (Author) 

NASA  N63-13949      OTS  $L  25 

Lewis  Research  Center,  National  Aeronautiq$  and 

Space  Administration.  Cleveland,  Ohio. 
EFFECTS  OF  AIR  CONTENT  AND  WATER  KJRTTY 
ON  LIQUID  TENSION  AT  INCfflENT  CAVITATION  IN 
VEhTTURI  FLOW,  by  Robert  S.  Ruggeri  and  Tlhomas  F. 
Gelder.  Mar  63,  46-.  7  refs.  Technical  note  £hl459. 


NASA  N63- 13283    OTS    $0.75 

Lewis  Research  Center,  National  Aeronauticji  and 

Space  Administration,  Cleveland,  Ohio. 
A  NUMERICAL  SOLUTION  OF  THE  PROBUE  U  OF 
MDONG  OF  LAMINAR  COAXIAL  STREANCOF 
GREATLY  DIFFERENT  DENSITIES  -  ISOTniRMAL 
CASE,   by  Herbert  Weinstein  and  Carroll  A.  fjdd. 
Feb  63,  27p.  7  refs.  Technical  note  D-1534. 

NASA  N62-17063      OTS  $2. 60 

New  York  U.  CoU.  of  Ei^ineering,  N.  Y. 
CALIBRATION  EXPERIMENTS  WITH  A  TET 
HEDRAL-TYPE  PRESSURE  APPARATUS,  by  rt«lip 
Adler  and  Harold  Margolin.  Rept.  on  Grant  N8G-90-60. 
(19621  29p.  5  refs.  ^ 

PB  163  147     OTS  $3.  60 

Polytechnic  Inst,  of  Brooklyn,  N.  Y. 
THE  DETERMINATION  OF  THE  HYDROSTAf  C 
BUCia.ING  PRESSURES  FOR  CIRCULAR  CYLIMDRICAL 
SHELLS  REINFORCED  WTTH  RINGS,  by  V.  L.  Salerno 
and  Bernard  Levine.    Rept.  on  Contract  N6onr-[a6303. 
Feb  51,  3lp.  3  refs.    PIBAL  rept.  no.   182;  ATi-123  876. 

DESCRIPTORS:  •Structural  shells,  *CyUndricJl  bodies. 
Airframes,  Submarine  hulls.  Structural  parts, 
•Reinforcing  materials,  •Rings,  •Hydroetatic'tressure 
Buckling,  ^^ 


I 


A  simplified  formula  for  the  "hydrostatic  buckl  iig 
pressure  parameter"  ^  ^  has  been  developed,   this 
parameter  is  used  to  determine  the  hydrostatic  buckling 
pressure  for  an  infinitely  long,  circular  cylindrical 
shell  reinforced  by  evenly  spaced  elastic  rings  of  equal 
strength.    It  also  applies  to  a  short  circular -cylindrical 

^l!!"j^':*'*®  *^™**  "^  supported  by -rings  which  a«n  twist 
and  bend  out  of  their  planes  but  which  are  infinilisly 
rigid  in  their  planes.    It  is  shown  that  the  parameter 
^e  can  be  expressed  in  terms  of  the  paramecers  ^cc 
and  fRS.  which  are  limiting  values  corresponding  io  a 
sim^y  supported  sheU  and  a  rigidly  clamped  s^«U. 
(Author)  '^ 


Aerodynamics  and  Pneumatics 

NASA  N63-12561      <yTS$1.00 

^  Jh^^"*  ^"'^''  ^^^"^  Aeronautics  and 
u?f.S®  Administration,  Moffett  Field,  CaUf 

S^ray^v'Sr^^  "^^^  axiallT^Wtric 

Z^6:t^£^^^A\L^%'  ?•  ^  ^'  declassified   "^ 
-O  Oct  62,  4(^  14  refs.  Technical  memo  X-391. 

NASA  N63-14588      OTS  $0.50 

Ames  Research  Center,  National  Aeronautics  and 
Space  Administration,  Moffett  Field,  CaUf 
AN  INVESTIGATION  OF  FLOW  VISUALIZATION 

i  Ji   V°'u''y  Charles  E.  DuUer.  Ap.  63.  18p. 
8  refs.  Technical  note  D-1769. 


AD- 297  895 


repriced  OTS  $1.00 


Harry  Diamond  Labs . ,  Washington,  D.  C 
FUnp  AMPUFICATION.   5.  JET  ATTACHMENT 
DISTANCE  AS  A  FUNCTION  OF  ADJACENT  WALL 
OFFSET  AND  ANGLE,  by  Sheldon  G.  Levin  and 

?STi^rN;£r}S'3-fi^ '''  ^- '  '^''  ^-  -• 

DESCRIPTORS:  •jets,  Fluid  mechanics.  Subsonic  How 
Boundary  layer.  Surfaces.  Computers.  Mathematical    ' 
analysis,  Theory.  Turbulent  boundary  layer.  Fluid 
flow. 

Attachment  of  a  submerged,  incompressible,  two- 
dimensional,  turbulent  jet  to  an  adjacent  straight  wall 
(Coanda  effect)  is  analyzed.  Parametric  equations  are 
developed  that  predict  the  point  at  which  die  jet  attaches 
as  a  function  of  wall  angle  and  offset  distance.  Com- 
puter solutions  were  obtained  for  several  sets  of  condi- 
tions .  Experiments  were  conducted  with  both  air  and 
water  jets  at  Mach  0.5  equivalent,  and  results  agree 
weU  with  Qorres ponding  computer  solutions  when  the  jet 
spread  parameter  is  also  treated  as  a  function  of  offset 
distance  and  wall  angle.  The  equations  provide  an 
analytic  method,  independent  of  the  particular  fluid    for 
predicting  the  attachment  distance,  and  should  hs  help- 
ful m  designing  elements  based  on  the  Coanda  effect- 
e.g. ,  the  fiuid  fiip- flops  or  bistable  elements .  (Author) 

NASA  N63-13180      OTS  $2.  25 

Ames  Research  Center,  National  Aeronautics  and 
Space  Administration,  Moffett  Field,  Calif 
LAR<3E -SCALE  WIND-TUNNEL  TESTS  OF*  A  CIR- 
S'V^^rrSr^Jl'PORM  AIRCRAFT  WITH  A  PERIPH- 
ERAL JET  FOR  LIFT,  THRUST.  AND  OOf^ROL 
JJif^^  K.  Greif  and  William  H.  Tolhurst,  Jr.  ' 
Feb  63,  97p.  7  refs.  Technical  note  D-1432. 

NASA  N63- 15345     OTS     $1.00 

Lan^ey  Research  Center,  National  Aeronautics 
and  Jspace  Administration,  Langley  Station    Va, 
A  6-INCH  SUBSONIC  HIGH- TEMPERATURE  ARC 
TTJNNEL  FOR  STRUCTURES  AND  MATERIAL  TESTC 
by  Ronald  D.  Brown  and  L.  Ross  Levin,  Apr  63,  33p. 
13  refs.   Technical  note  D-1621.  ^^ 
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NASA  N63- 13562    OTS     10.75 

Luigley  Research  Center,  National  Aeronautics  and 
S^e  Administration,  Langley  Station,  Va. 
AERODYNAMIC  CHARACTERISTICS  AT  A  MACH 
NUMBER  OF  6. 77  OF  A  9OC0NE  CONFIGURATION, 
WITH  AND  WITHOUT  SPHERICAL  AFTERBODIES, 
AT  ANGLES  OF  ATTACK  UP    TO  180°  WITH 
VARIOUS  DEGREES  OF  NOSE  BLUNTING,   by 
Luther  Neal,  jr.  Mar  63,  25p.  19  refs.  Technical 
noceD-1606. 

NASA  N63-15235    OTS     |0.75 

Langley  Research  Center,  National  Aeronautics 
and  Space  Administration,  Langley  Station,  Va. 
AERODYNAMIC  CHARACTERISTICS  OF  A  FLEXIBLB- 
CANOPY  PARAGUDER  MODEL  AT  A  MACH 
NUN«ER  OF  4. 5  FOR  ANGLES  OF  ATTACK  TO 
360O  AND  aOESLIP  ANGLES  FROM  QO  TO  90o,  by 
Dewey  E.  Womom  and  Robert  T.  Taylor,  Apr  63, 
26p.  7  refa.   Technical  note  D-1776. 

NASA  N63-1250I      GTS  $1.75 

Lan^ey  Researcfi  Center,  National  Aeronaui  cs  and 
Space  Administration,  Langley  [Station]  Va. 
AERODYNAMIC  CHARACTERISTICS  OF  SONi 
FAMILIES  OF  BLUNT  BODIES  AT  TRANSON  :: 
SPEEDS,  by  Lewis  R.  Pidier,  Anrid  L.  Keitfi,  Jr. ,  and 
Joseph  R.  Di  Camlllo.  Nov  58,  declassified  1  I  cc  62, 
64p.  5  refs.  NASA  MEMO  10-28 -58L,  formerly 
NASA  N62-70Q6a 


NASA  N63-13716      OTS$a75 

Langley  Research  Center,  National  Aeronautics  and 
Space  Administration,  Langley  Station,  Va. 
AERODYNAMIC  DRAG  AND  STABILITY  CHARACTER- 
VSUCS  OF  TOWED  INFLATABLE  DECELERA  i  ORS 
AT  SUPERSONIC  SPEEDS,  by  John  T.  McShera,  Jr. 
Mar  63,  Mp.  6  refs.  Technical  note  D-1601. 

NASA  N63- 13756    OTS     $1.50 

Langley  Research  Center,  National  Aeronautics  and 
S^ce  Administration,  Langley  Station,  Va. 
AN  ANALYSIS  OF  THE  DELTA- WING  HYPERSONIC 
STABILITY  AND  CONTROL  BEHAVIOR  AT  ANGLES 
OF  ATTACK  BETWEEN  30o  AND  90°,  by  David  E. 
Fetterman  and  Luther  Neal,  ^.  Mar  63,  59p.  25  refs. 
Technical  note  D-16a2. 


NASA  N63- 13181     OTS     $1.00 

Langley  Research  Center,  National  Aeronautics 
and  Space  Administration,  Langley  Station,  Va. 
THE  BENDING- MOMENT  DISTRIBUTION  OF 
CANSERED-SPAN  WING  SYSTEMS  HAVING  MINIMUM 
INDUCED  DRAG,  by  Clarence  D.  Cone,  Jr.  Mar  63, 
32p.  2  refs.  Technical  note  D-1505. 

NASA  N63-13718      OTS  $a  75 

Langley  Research  Center,  National  Aeronautics  and 
Space  Administration,  Langley  Station,  Va. 
EFFECT  OF  CROSS-SECTION  SHAPE  ON  THE  AERO- 
DYNAMIC CHARACTERISTICS  OF  BODIES  AT  MACH 
NUK«ERS  FROM  2. 50  TO  4. 63,  by  Dennis  E.  Fuller, 
David  S.  Shaw,  and  Donald  L.  Wassum,  Mar  63,  31  p. 
5  refs.  Technical  note  D-1620. 


NASA  N63- 13185     OTS     $1.00 

Langley  Research  Center,  National  Aeronautics  and 
Space  Administration,  Langley  Stadon,  Va. 
EXPERIMENTAL  INVESTIGATION  OF  BLAST 
LOADING  ON  AN  AIRFOIL  IN  MACH  NU\«ER  0.7 
AIRFLOW  WITH  INITIAL  ANGLE-OF- ATTACK 
CHANGE  OF  '200,  by  Harold  B.  Pierce  and  James  C. 
Manning.    Feb  63,  38p.  11  refs.  Technical  note  D- 1603. 

NASA  N63-13791      OTS  $0.50 

Langley  Research  Center,  National  Aeronautics  and 
Space  Administration,  Langley  Station,  Va. 
EXPERIMENTAL  INVESTIGATION  OF  THE  DYNAMIC 
STABILITY  OF  A  TOWED  PA  RAWING  GLIDER 
MODEL,  by  Robert  E.  Shanks.  Mar  63,  15p.  2  refs. 
Technical  note  D-1614. 


NASA  N63- 13186    OTS    $1.25 

Langley  Research  Center,  National  Aeronautics 
and  Space  Administration,  Langley  Station,  Va. 
EXPLORATORY  INVESTIGATIC»4  OF  THE  EFFECT 
OF  A  FORWARD- FACING  JET  ON  THE  BOW  SHOCK 
OF  A  BLUNT  BODY  IN  A  MACH  NUMBER  6  FREE 
STREAM,  by  David  J.  Romeo  and  James  R.  Sterrett. 
Feb  63,  46p.  12  refs.   Technical  note  D-1605. 

NASA  N63-13986      OTS  $1.00 

Langley  [Research  Center,  National  Aeronautics  and 
Space  Administration,  Langley  Station]  Va. 
FREE -FLIGHT  INVESTIGATION  AT  TRANSONIC 
SPEEDS  OF  THE  STABILITY  CHARACTERISTICS  OF 
A  TAILLESS  MISSILE  CONFIGURATION  HAVING  A 
45°  SWEPTBACK  WING  OF  ASPECT  RATIO  4,  by 
Richard  G.  Arbic.  28  Aug  56,  declassified  5  June  62, 
38p.  6  refs.  Research  memo  RM  L56E11. 

NASA  N63- 10534      OTS     $1.00 

Langley  Research  Center,  National  Aeronautics 
and  Space  Administration,  Langley  Station,  Va. 
HEAT  TRANSFER  AND  PRESSURE  HSTRIBUTIONS 
on  A  HEMISPHERE-CYLINDER  AND  A  BLUFF- 
AFTERBODY  MODEL  IN  METHANE-AIR  COM- 
BUSTION PRODUCTS  AND  IN  AIR,   by  Irving  Weinsteln 
Dec  62,  32p.  7  refs.  Technical  note  D-1503. 

NASA  N63-12647      OTS  $0.50 

Langley  [Research  Center,  National  Aeronautics  and 
Space  Administration,  Langley  Station]  Va. 
HEAT  TRANSFER  IN  REQONS  OF  SEPARATED  AND 
REATTACHED  FLOWS,  by  Davis  H.  Crawford  and 
Charles  B.  Rumsey.  10  June  57,  declassified  25  Oct  62, 
I4p.  10  refs.  Research  memo  RM  L57D25b. 


NASA  N63- 14589    OTS    $1.25 

Langley  Research  Center,  National  Aeronautics 
and  Space  Administration,  Langley  Station,  Va. 
LOW- SPEED  WIND-TUNNEL  INVESTIGATION  OF  AN 
ANNULAR-JET  CONFIGURATION  IN  GROUND 
PROXIMITY,  by  James  H.  Ods,  Jr.   and  Kenneth  W. 
Goodson,  Apr  63,  47p,  6  refs.   Technical  note  D-1779. 
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NASA  N63-13261      OTrS$l.25 


Langley  Research  Center.  National  Aermutics  and 
Space  Administration,  Langley  Station,  Va. 
MEASURED  AND  CALCULATED  SUBSONIC  AND 
TRANSONIC  FLUTTER  CHARACTERISTICS  OF  A 
45°  SWEFTHACK  WD>JG  PLANFORM  IN  AIR  AND  IN 
FREON-12  IN  THE  LANGLEY  TRANSONIC  DYNAM- 
ICS TUNNEL,  by  E.  Carson  Yates,  Jr.,  Norman  S. 
Land    and  Jerome  T.  Foughner,  Jr.  Mar  p3,  44p. 
12  refs.  Technical  note  D-1616. 

NASA  N63-15389      OTS  $1.  00 

Langley  Research  Center.  National  Aeriibautics  and 
Space  Administration,  Langley  Station,  Ya. 
MEASUREMENTS  OF  FLOW  ANGLES  IN  ViaNTTY 
OF  TWO  LIFTING  FOREBODY  CONFIGURATIONS  AT 
A  MACH  NUMBER  OF  2.01,  by  Odell  A.  Morris  and 
Francis  E.  McLean.  May  63,  39p.  5  refai  Technical 
note  D-1640. 


NASA  N63- 13516     0TS$a50 


Langley  Research  Center,  National  Aerftnautlcs  and 
Space  Administration,  Langley  Station,  Va. 
OFF-DESIGN  AERODYNAMIC  CHARACTERISTICS 
AT  MACH  NUMBERS  1.61  AND  2.  20  OF  A  SERIES 
OF  HIGHLY  SWEPT  ARROW  WINGS  DESIGNED  FOR 
MACH  NUMBER  2. 0  EMPLOYING  VARIOUS  DEGREES 
OF  TWIST  AND  CAMBER,  by  Wilbur  D.  Middleton  and 
Russel  B.  SorreUs,  Mar  63,  20p.  3  refs.  Technical 
note  D-163a 


NASA  N63-13717   OTS   $0.75 


Langley  Research  Center,  National  Aer()nautlcs  and 
Space  Administration,  Langley  Station,  IVa. 
POSTBUCKUNG  EFFECTS  ON  THE  FLUTTER  OF 
SIMPLY  SUPPORTED  RECTANGULAR  PANELS  AT 
SUPERSONIC  SPEEDS,  by  Robert  W.  FrajUch,  Mar  63, 
31  p.  16  refs.  Technical  note  D-I6i5. 


NASA  N63-14252      OTS  $2. 50 


Langley  Research  Center,  National  Aeronautics  and 
Space  Administration,  Lajngley  Station,  Va. 
PRESSURE  [MSTRIBUnONS  ON  THREE  iRlQD  WINGS 
SIMULATING  PARAWINGS  WTTH  VARIED  CANOPY 
CURVATURE  AND  LEADING-EDGE  SWEEP  AT 
MACH  NUMBERS  FROM  2.  29  TO  4.  65,  by  Paul  G. 
Foumier.  Apr  63,  112p.   10  refs.  Technital  note 
D-1618. 


NASA  N63-12553      OTS  $1.00 


Langley  Research  Center,  National  Aer^utics  and 
Space  Administration,  Langley  [Station]  Va. 
STATIC  LONGITUDINAL  AERODYNAMIC  CHARAC- 
TERISTICS OF  SE\'ERAL  WING  AND  BLUNT -BODY 
SHAPES  APPLICABLE  FOR  USE  AS  REENTRY  CON- 
FIGURATIONS AT  A  MACH  NUMBER  Op  6.  8  AND 
ANGLES  OF  ATTACK  UP  TO  90°,  by  Jim  A.  Penland 
and  William  O.  Armstrong.  Oct  59,  decUtsified 
1  Dec  62,  41p.  15  refs.  Technical  memo  p(-65, 
formerly  NASA  N62-71889. 


NASA  N63-12557      OTS  $0.50 

Langley  Research  Center.  National  Aeronautics  and 
Space  Administraticm,  Laingley  [Station]  Va. 
STATIC  LONGTTUDiNAL  STABILTTY  CHARACTER- 
ISTICS OF  A  BLUNTED  GUDER  REENTRY  CON- 
FIGURATION HAVING  79. 5°  SWEEPBACK  AND  45° 
MHEDRAL  AT  A  MACH  NUMBER  OF  6. 2  AND 
ANGLES  OF  ATTACK  UP  TO  20P,  by  Edward  E. 
Mayo.  Oct  59,  declassified  1  Dec  62,   17p.  3  refs. 
Technical  memo  X-222,  formerly  NASA  N62-72046. 

NASA  N63-10950     OTS  $1.75 

Langley  Research  Center,  National  Aeronautics  and 
Space  Administration,  Langley  Station,  Va. 
TIME-DEPENDENT  AIR  FORCES  ON  WINGS  WTTH 
SUPERSONIC  LEAMNG  AND  TRAILING  EDGES  AND 
SUBSONIC  SIDE  EDGES  WTTH  APPLICATION  TO  A 
WING  DEFORMING  HARMONICALLY  ACCORDING  TO 
A  GENERAL  POLYNOMIAL  EQUATION,  by  Joseph  A. 
Drischler.  Dec  62,  63p.  21  refs.  Technical  note  D-147S 

AD- 282  309     OTS     $2.60 

Lincoln  Lab. ,  Mass.  Inst,  of  Tech. ,  Lexington. 
ELECTROMAGNETIC  STUDIES  OF  IONIZED  WAKES, 
byE.  L.  Murphy,  S.   Edelberg,  and  G.  F.  Plppert. 
Repi.  on  Contract  AF  19(604)7400.    20  Apr  62,  27p. 
14  refs.    Technical  rept.  no.  266;  NASA  N62-14782. 

DESCRIPTORS:  ♦Pfellets,  •Hypersonics,  •Wake,  "Ions, 
•Electromagnetic  waves,  •Microwaves,  Measurement. 
Analysis.  Hyperveloclty  projectiles.  Probes  (Electro- 
magnetic). 

IXiring  the  hyperveloclty  ballistic  range  experinients, 
data  on  ionized  trails  behind  hypersonic  pellets  have 
been  obtained  in  three  ways:  microwave  horns  to 
measure  the  electromagnetic  complex  reflection  and 
transmission  coefficients  for  the  region  of  trail  illumi- 
nated by  the  horn,  microwave  cavities  designed  to 
measure  the  complex  admittance  of  the  portion  of  the 
trail  within  the  cavity,  and  double  Langmuir  probes  to 
measure  local  plasma  density.    The  three  methods  of 
measurement  and  the  corresponding  analysis  for  re- 
duction of  data  are  described.     A  model  is  adopted  for 
the  ionized  region  which  makes  it  possible  to  relate  the 
electromagnetic  parameters  to  quantities  such  as 
electron  density,  collision  frequency,  and  their  space 
and  time  distributions.    These  quantities  are  related  to 
flow  and  thermodynamic  variables.    Cylindrical  trails 
with  uniform  and  radially  varying  dielectric  properties 
have  been  treated  theoretically,  both  are  described  here. 
However,  only  the  uniform  case  has  been  used  when  re- 
ducing the  microwave  horn  data.    The  UHF  cavity  data 
have  been  reduced  on  the  basis  of  a  complex  dielectric 
post,  axially  uniform  within  the  cavity.    The  double 
Langmuir  probe  data  have  been  reduced  conventionally 
to  obtain  ion  densities  from  probe  current;  this  requires 
knowledge  of  the  local  ion  temperature,  or  an  assump- 
tion for  its  value. 

AD- 281  808     OTS     $2.60 

National  Aeronautical  Establishment  (Canada) 
ON  THE  INFLUENCE  OF  THE  NON-UNIFORM  FREE- 
STREAM  OF  A  CONICAL  WIND-TUNNEL  NOZZLE  ON 
THE  AXISYMMETRIC  HYPERSONIC  FLOW  AROUND 
BLUNT  BODIES,  by  S.  B.  Brendt.  Feb  62.  29p.   10  refs. 
Aeronautical  rept.  LR-338;  N.  R.C.  no.  6814. 
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DESTRIFTXWS:  •Wind  tunnel  nozzles,  •Blunt  bodies, 
Axially  symmetric  flow.  Shock,   Deformation,  Gas  flow. 
Hjrperaonics,  Mathematical  analysis,  Theory,  Bodies 
ct  revolution.  Conical  nozzles.  Hypersonic  flow. 

The  constant-density  approximation  is  used  to  estimate 
the  InflueiKe  oi  free-stream  non- uniformity  on  shock 
stand-off  distance  and  other  stagnation  region  data  for 
round-nosed  and  flat-faced  bodies  of  revolution.    In  addf 
rion,  the  deformation  of  the  shock  beyond  where  Ir 
leaves  the  body  surface  is  calculated  on  the  basis  of  the 
free  shock-layer  approximation.    T\\e  effects  are  seen 
to  be  small  but  not  necessarily  negligible  in  the  stagna- 
tion region,  and  there  Is  an  indication  that  they  will  in- 
creajie  conslderabiy  further  downstream.    (Author) 


SC-4752(RR) 


(TTS  $0.50 


Sandla  Corp. ,  Albuquerque,  N.  Mex. 
A  STUDY  OF   VELOOTY  PROFILES  IN  THE 
MOMENTUM  INTEGRAL  METHOD  WITH  SLIP 
BOUNDARY  CONDITIONS,  by  K.  J.  Touryan.    Rept.  on 
Contract  AT(29-1)789.    Feb  63,   I5p.  8  refs. 
NASA  N63- 13502. 

SC-4764(RR)      OTSfl.lS 

Sandia  Corp. ,  Albuquerque,  N.  Mex. 
TURBULEJTT  MIXING  OF  AXISYMMETRIC  COM- 
PRESSIBLE JETS  (IN  THE  HALF -JET  REGION)  WITH 
(JUIESCEVr  AIR,  by  R.  C.  Maydew  and  J.   F.  Reed. 
Rept.  on  Contract  AT(29- 1)789.  Mar  63,  54p.  32  refs. 
NASA  N63- 14202. 
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METALLURGY 

ATL-A-128      OTS$2.75 

Advanced  Technology  Labs. ,  Mountain  View,  Calif. 
DEVELOPMENT  OF  HIGH-STRENGTH  TERNARY 
AND  QUATERNARY  THORIUM,  URANIUM  BASE 
ALLOYS,  by  R.  H.  Cole  and  L.  E.  Wilkinson.  Rept. 
Final.  1  Nov  62,  156p.  12  refs. 

Included  in  the  rept.  is: 

Tensile  testing  results,  A.  Stress -rupture  testing 

results,  B.  Repc.  on  Contract  AT(04-3)25a 

USBM-U-lOOl     0TS$0.50 

Albany  Metallurgy  Research  Center,  Ore. 
METALLURGICAL  PROGRESS  REPORT  NO.   17. 
Oianerly  rept.,   I  Oct-3l  Dec  62,  on  Contract 
AT(ll-i)599.  22p.  NASA  N63-U294. 

NASA  N62- 16623      OTS$2.60 

Battelle  Memorial  Inst. ,  Columbus,  Ohio. 
INVt:S'nGAT10N  OF  MECHANICAL  PROPERTIES  OF 
CHROMIUM,  aiROMIUM-RHENIUM,  AND  DERIVED 
ALLOYS  by  \  Gilbert,  B.  C.  Allen  and  others. 
f>iartcrly  progress  rept.  no.  9,   1  Mar- 1  June  62,  on 
Coinract  \ASw-101.  4  July  62,  26p.   16  refs. 


NASA  N63-12380      OTS$1.60 

Battelle  Memorial  Inst. ,  Columbus,  Ohio. 
INVESTIGATION  OF  MECHANICAL  PROPERTIES  OF 
CHROMIUM,  CHROMIUM -RHENIUM,  AND  DERIVED 
ALLOYS,  by  A.  GUbert,  B.  C  Allen  and  others. 
Quarterly  progress  repc.  no.  11,   1  Sep-30  Nov  62,  on 
Contract  NASw-101.  [1962)  l.3p.   10  refs. 

BMi-1616    onrs$i.oo 

Battelle  Memorial  Uist.,  Columbus,  Ohio. 
INVECTlGATION  OF  THE  YIELD  PHENOMENON  IN 
ZlRCALOY-2  AT  ELEVATED  TEMPERATURES,   by 
Frederic  R.  Shober,  Ralph  W.  Getz  and  others.  Rept. 
on  Contract  W7405-eng-92.  14  Feb  63,  40p.  13  refs. 
NASA  N63- 13574. 

PB  163  143     OrS  $6.  60 

Climax  Molybdenum  Co.  of  Michigan,  Detroit. 
ARC-CAST  MOLYBDENUM -BASE  ALLOYS,  by  John  L. 
Ham.    Annual  rept.  no.   1  on  Contract  N8onr -78700. 
1  Apr  50,  69p.  32  refs.    ATI- 86  651. 

DESCRIPTORS:   'Heat  resistant  metals  and  alloys, 
Molybdenum  castings,  •Molybdenum  alloys,  Melting, 
Hardness,  Carbon  alloys.  Beryllium  alloys,  Boron 
alloys.  Nitrogen,  Magnesium  alloys.  Aluminum  alloys, 
Silicon  alloys.  Calcium  alloys.  Titanium  alloys, 
Vanadium  alloys.  Chromium  alloys.  Manganese  alloys. 
Iron  alloys,  Zirconium  alloys.  Niobium  alloys.  Cobalt 
alloys.  Nickel  alloys.  Tantalum  alloys.  Tungsten 
alloys,  Uranium  alloys.  Metallography,  Chemical 
analysis. 

A  preliminary  survey  was  made  erf  the  bluary  alloys  of 
molybdenum  in  order  to  determine  which  alloys  pre- 
vided  the  greatest  possibility  of  improving  the  mechani- 
cal properties  erf  molybdenum  for  service  as  a  struc- 
tural material  at  elevated  temperatures.   The  selection 
ct  the  alloying  elements  was  based  on  a  thorough  review 
d  literature  and  previous  experience.   The  elements 
employed  were  Be,  B,  C,  N,  Mg,  Al,  Si,  Ca.  Tl,  V, 
Cr,  Ma,  Fe,  Co,  Ni,  Zr,  Cb,  Ta,  W,  and  U.    Experi- 
menul  procedures  and  apparatus  used  in  the  survey 
are  described.    Summary  and  comparison  of  the  effects 
d  the  various  alloying  elements  are  given,  and  metal - 
lographic  techniques  and  procedures  for  chemical 
analysis  for  molybdeiuim  and  molybdenum  -base  alloys 
are  discussed.    (Author) 

AD-299  516  repriced    OTS  $1. 50 

Columbia  U. ,  New  York. 
INFLUENCE  OF  RESIDUAL  STRESSES  ON  RANDOM 
FATICJJE  LIFE,  IN  BENDING,  OF  NOTCHED  7075 
ALUMINUM  SPECIMENS,  by  R.  A.  HeUer,  M.  Seki, 
and  A.  M.   Freudenthal.  Summary  rept. ,  1  Aug  60- 
31  Aug  62,  on  Metallic  Materials,  Contract 
AF  33(616)7042.  Dec  62,  57p.  20  refs.  ASD  TDR-62- 
1075;  NASA  N63- 14649. 

DESCRIPTORS:  'Fatigue  (Mschanics),  •Aluminum, 
Aluminum  alloys.  Plasticity,  Stresses,  Tensile  prop- 
erties. Mechanical  properties.  Mathematical  analysis. 
Theory,  Experimental  data 
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Theoretical  and  experimental  results  of  intestigations 
conducted  to  determine  the  effects  of  residual  stresses 
on  fatigue  damage  accumulation  and  fatigu^  life  under 
both  constant  amplitude  and  randomized  exjionential 

stress  distributions,  of  7075 -T6  circumfeiftntially 
notched  rotating  bending  specimens  are  presented.  The 
variation  of  the  strength  reduction  factor  aja  a  function 
of  prestress  and  load  spectrum  is  examincjj.   An  ap- 
proximate analysis  of  the  elastic -plastic  sj|-e8S  distri- 
bution at  the  minimum  cross  section  is  suggested  on 
the  basis  of  which  fatigue  behavior  can  be^iedicted. 
The  results  indicate  that  the  linear  (Miner)  cumulative 
damage  rule  quite  generally  overestimates,  fatigue  lives 
except  in  the  alternating  plasticity  range  afid  that  the 
endurance  limit  is  considerablyfreduced  a^  a  result  of 
stress  interaction,  provided  that  in  the  apdlication  of 
the  linear  damage  rule  the  S-N -diagram  fcff  the  pre- 
stressed  specimen  is  used.    In  the  i|Lnge  oi  alternating 
plasticity  at  the  root  of  the  notch  10^  <  N  <  lO*  the 
linear  rtile  consistently  underestimates  the  fotigue  life. 
(Author) 
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Hammond  Metallurgical  Lab. ,  Yale  U. ,  ^ew  Haven, 

Conn. 

THE  MECHANISM  OF  HYDROGEN  EMBPlllTTLEMENT 
OBSERVED  IN  IRON-SIUCON  SINGLE  C^STALS, 
by  A.  S.  Tetelman  and  W.  D.  Robertson,  Technical 
rept.  no.  3  on  Contract  Nonr- 609(2  8).   S<fl61,  30p. 
23  refs. 
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DESCRIPTORS:    •Single  crystals,  *Iron  alloys,  Silicon 
alloys,  ♦Hydrogen  embrittlement,  Plasticity,  Defor- 
mation, Lattices,  Crystal  structure,  Fraelture 
(Mechanics),  Stresses.  I 

The  technique  of  decorating  dislocatiems  w^s  employed 
to  investigate  plastic  dtrformatlon  and  fracture  re- 
sulting from  precipitation  of  hydrogen  in  iron- 3% 
silicon  single  crystals.   It  Is  shown  that  cificks  are 
prcxluced  on  [100]  planes  inside  crystals  quenched 

from  a  hydrogen  atmosphere  at  elevated  temperatures 
or  cathodically  charged  with  hydre>gen  at  r^bm  temper- 
ature.  Plastic  deformation  in  the  vicinity  of  cracks, 
observed  as  array?  of  decorated  dislocations,  Is  in 
cexiformiry  with  previously  calculated  stress  distri- 
butions about  a  crack  containing  an  intemail  pressure. 
The  fracture  characteristics  of  crystals  c  4itaiiiing 
internal  cracks  were  evaluated  at  250C  an<!  -196oC 
and  the  results  are  related  to  the  mejchanii  ;pi  of  hydro- 
gen embrittlement.  (Author) 

HW -70607      OTS  $2. 60 

Hanford  Atomic  Products  Operation,   Ricl  land.  Wash. 
THE  IMPACT  PROPERTIES  OF  UNALLO^  tD  PLU- 
TONIUM, by  H.   R.  Gardner.   Rept.  on  Coii^ract 
AT(45-1)1350.  Oct  61,   I6p.   1  ref. 
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Hanford  Atomic  Products  Operation,   Rickland,  Wash. 
METALLURGY  RESEARCH  OPERATION.    :^rterly 
progress  rept.  Oct-Dec  62,  on  Contract  A  1  (45-1)1350. 
15  Jan  63,   I54p.    37  refs.  NASA  N63-139g4 
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Lewis  Research  Center,  National  Aeronautics  and 
Space  Administration,  Cleveland,  QAiio. 
CONTINUED  INVESTIGATION  OF  AN  ADVANCED- 
TEMPERATURE,  TANTALUM-MODIFIED  NICjjIEL- 
BASE  ALLOY,  by  John  C.  Freche  and  William  J. 
Waters.  Apr  63,  31p.  17  refs.   Technical  note  D-153L 

NASA  N63- 14403      OTS  $0.  75 

Lewis  Research  Center,  National  Aeronautics  and 
Space  Administration,  Cleveland,  Ohio. 
EFFECT  OF  OXYGEN  ON  MECHANICAL  PROPER- 
TIES OF  TUNGSTEN,  by  Joseph  R.  Stephens.  Apr  63, 
24p.  15  refs.  Technical  note  D-1581. 


NASA  N63- 14405     OTS     $0.50 

Lewis  Research  Center,  National  Aeronautics  and 

Space  Administration,  Cleveland,  Ohio. 
INFLUENCE  OF  FLUORINE  ENVIRONMENT  ON  THE 
MECHANICAL  PROPERTIES  OF  SEVERAL  SHEtT 
ALLOYS,   by  Hadley  T.  Richards  and  Morgan  P. 
Hanson,  Apr  63,  15p.  8  refs.    Technical  note  D-1706. 
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Nuclear  Metals,  Inc. ,  Concord,  Mass. 
FT'NDAMENTAL  AND  APPLIED  RESEARCH  AND 
DEVELOPMENT  IN  METALLURGY.  CONCEPTUAL 
DESIGN  OF  A  U-233  FUEL  REFABRICATION  PLANT, 
by  W.  B.  Newak  and  B.  W.  Wessling.  Summary  tech- 
nical rept.  1  July  60-30  June  61,  on  Contract 
AT(30-1)1565.  30  July  62,   181p.   132  refs. 

PB  163  125      OTS  $1.60 

Sintercast  Corp.  erf  America,  Yonkers,  N.  Y. 
RESEARCH  ON  HEAT  RESISTANT  ALLOYS 
STRENGTHENED  AT  ELEVATED  TEMPERATURES 
BY  INCORPORATION  OF  FINE  PARTICULATE  SUB- 
STANCES, by  Eric  Gr^ory  and  Martin  Epner.  Interim 
rept.  no.  2,  17  Jan-16  Mar  56,  on  Contract  NOa8-56- 
227 -C.    11  Apr  56.   16p.  AD-95  136. 

DESCRIPTORS:  •Powder  metallurgy,  •Heat  resistant 
metals  and  alloys,  •Chromium  alloys,  *Nickel  alloys, 
•Dispersion  hardening,  Particles,  *Titanium  com- 
peninds.  Carbides,  Sintering,  Metalle)graphy,  Extrusion 

In  the  pre)gram  for  the  development  of  reinforced  metal 
products  based  on  heat-resistant  alloys,  an  investiga- 
tion into  the  manufacture  or  availability  erf  ultrafine 
powders  has  continued  and  meanwhile  four  extrusion 
billets,  two  of  whicii  contain  fine  titanium  carbide  dis- 
persions, have  been  produced  with  the  materials  avail- 
able at  present.    From  these  it  is  hoped  to  obtain  infor- 
mation on  the  extrusion  ex)iKlition8  and  possibly  stress 
rupture  data  which  will  provide  a  basis  for  cejmparison 
of  the  effects  of  the  ultrafine  dispersions  to  be  added 
later.  (Author) 
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SiDCercast  Corp.  of  America,  Yonkers,  N.  Y. 
RESEARCH  ON  HEAT  RESISTANT  ALLOYS 
STRENGTHENED  AT  ELEVATED  TEMPERATURES 
BY  THE  INCORPORATION  OF  FINE  PARTICULATE 
ajBSTANCES,  by  Eric  Gregory.  Incenm  rept.  no.  5. 
1  july-31  Aug  57.  on  Contract  NOas  57-40Q-C.  Oct  57. 
13p.  1  ref.  AD-1S0  940. 

DESCRIPTORS:  Alloys,  ♦Heat-resistant  metals  and 
alloys.  Nickel  alloys,  Chromium  alloys,  Microstruc- 
ture,  Electron  microscopy.  Dispersion  hardening. 
Mechanical  properties . 

The  structure  of  dispersion  hardened  materials  were 
examined  in  the  extruded  condition  by  means  of  an 
electron  microscope.  All  the  oxide-containing  materials 
had  similar  structures,  although  the  stress  rupture 
properties  of  the  various  compositions  varied  appreci- 
ably. A  TiC  specimen  was  etched  in  Marble's  Reagent 
and  the  oxide-conuining  materials  were  dipped  in  50% 
HCl  after  polishing.  The  results  of  these  experiments 
indicated  that  the  electron  microscope  might  be  a  useful 
tool  for  the  examination  of  the  structure  of  composite 
materials.  The  results  were  dependent  upon  the  polish- 
ing, etching,  and  general  surface  preparation  of  the 
specimens.  (DDC  abstract) 

PB  163  065    OTS    (4.60 

SIntercast  Corp.  of  America.  Yonkers,  N.  Y. 
RESEARCH  ON  HEAT  RESISTANT  ALLOYS 
STRENGTHENED  AT  ELEVATED  TEMPERATURES 
BY  THE  INCORPORATION  OF  FINE  PARTICULATE 
SUBSTANCES,  by  Eric  Gregory.    Summary  rept.  on 
Contract  NOas-57-400-C    Jan  58,  43p.  4  refs. 
AD- 205  287. 

DESCRIPTORS:  'Heat  resistant  metals  and  alloys, 
•Nickel  alloys,  •Chromium  alloys,  •Cobalt  alloys, 
•Dispersion  hardening.  Particles,  •Thorium  compounds, 
Oxidea,  Carbides,  Borides,  Stresses,  Rupture, 
I>ictllity,  Electron  microscopy. 

The  technique  previously  established  for  the  production 
of  materials  of  high  density  consisting  of  an  alloy  matrix 
containing  uniform  dispersions  of  hard  phase  addition 
agents,  was  used  to  produce  a  range  of  materials  based 

on  80-20  nickel-chromium  and  on  various  cobalt  base 
alloys.    The  stress  rupture  properties  of  materials 
with  both  80- 2U  nickel -chromium  and  cobalt  alloy 
HMtrices  and  oxide,  carbide  and  boride  dispersions 
were  tested  at  I800°F;  appreciable  increases  in  rupture 
life  over  material  containing  no  additions  was  achieved 
when  the  nickel  alloy  contained  17. 5%  by  volume  of 
Th02.    Various  TiC  additions  made  to  80-20  nickel- 
chromium  and  to  cobalt  base  alloy  matrices  produced 
stress  rupture  properties  at  ISOOrF  equivalent  to  those 
ai  some  of  the  best  wrought  high  temperature  alloys, 
bot  their  ductility  was  generally  low.    Relatively  high 
ductilities  both  at  1800°F  and  at  room  temperature  were 
achieved  with  80-20  nickel-chromium  materials 
containing  17.5%  by  volume  at  various  borides  and 
sllicides,  but  in  general  these  materials  did  not  exhibit 
tl»e  best  stress  rupture  properties  at  these  temperatures 
Difficulty  was  experienced  in  obtaining  reproducible  re- 
sults with  electron  microscopy.  (See  also  PB  163  084) 
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Vallecitos  Atomic  Lab. ,  Pleasanton,  Calif. 
SPEQFIC  ZIRCONIUM  ALLOY  DESIGN  PROGRAM, 
by  H.  H.  IQepfer,  D.  L.  Douglass,  and  J.  S.  Armijo. 
CMrterly  progress  rept.  no.  1,  Feb -June  62,  on  Con- 
tract AT(04 -3)189.  1  July  62.  EURAEC-422.  123p. 
4  refs.  NASA  N63- 13734. 
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Battelle  Memorial  Inst. ,  Columbus,  Ohio. 
ANNEALING  STUDIES  ON  IRRADIATED  TYPE  347 
STAINLESS,  by  William  E.  Murr  and  Frederic  R. 
Shober.  Rept.  on  Contract  W7405-eng-92.  6  Mar  63, 
49p.  2  refs.  NASA  N63- 13973. 
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UlinoisU.,  Urbana. 
CRACK  PROPAGATION  IN  LOW-CYCLE  FATIGUE  OF 
MILD  STEEL,  by  S.  T.  Rolfe  and  W.  H.  Munse.  Prog- 
ress rept.  no.  2  on  Low  Cycle  Fatigue,  Contract  NObs- 
77008.    1  May  63,  56p.   .67  refs.  Ship  Structure  Com- 
mittee Serial  no.  SSC-143. 

DESCRIPTORS:  •Steel,  Metal  plates,  •Fracture  (Me- 
chanics), Measurement,  •Strain  gages,  'Loading 
(Mechanics),  Stresses.  Temperature,  Aging,  •Fatigue 
(Mechanics). 

The  Investigation  reported  is  concerned  with  crack 
propagation  in  low-cycle  fatigue  of  mild-steel  plate 
specimens  and  has  Indicated  that  during  crack  propaga- 
tion the  type  of  loading  cycle  will  affect  markedly  the 
fatigue  behavior.    Several  types  d  reversed  loading 
cycles  have  been  included  in  the  investigation,  namely 
constant  load,  reduced  loads  and  constant  stress.    In  the 
consunt-load  tests  the  stress  increases  throughout  the 
test  as  the  crack  propagates,  and  the  rate  of  crack 
propagation  continuously  increases.    If  the  load  range  is 
reduced  throughout  a  test  (reduced-load  test)  so  as  to 
produce  constant  net-section  stresses,  the  rate  of  crack 
growth  will  decrease  throughout  the  test.    In  the  constant - 
stress  tests  the  stress  range  was  maintained  constant 
during  the  test.    In  this  latter  use,  the  rate  of  fatigue 
crack  propagation  remained  constant  after  a  short  ini- 
tial period.    Constant -stress  tests  were  conducted  at 
stress  levels  ranging  from  -^  27  ksi  to  i:  36  ksi,  on  3/4-ln. 
thick  specimens  with  widths  of  5  in.  and  7  in.,  at  test 
temperatures  of  78  F  and  -40  F  and  for  both  unaged  and 
aged  specimens.    It  was  found  that  the  fatigue  crack 
propagation  behavior  during  a  constant -stress  test  may 
be  divided  into  an  initial,  linear,  and  final  stage.    A  hy- 
pothesis relating  the  rate  of  crack  growth  and  the  stress 
has  been  developed  to  describe  the  behavior  during  the 
various  stages  of  propagation.  (Author) 
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Missachusetts  Inst,  of  Tech. ,  Cambridge. 
ENERGY  CRITERIA  OF  FRACTURE,  by  E.  Orowan. 
Technical  rept.  no.  3  on  Contract  N5ori  -07870. 
July  54,  22p.  7  refs.  D.  I.  C.  no    6949;  AD- 39  107. 
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DESCRIPTORS:  •Steel,  •Fracture  (MechanicH),  Load- 
ing (Mechanics),  Deformation,  Mechanical  pi-operties , 
Energy,  Elasticity,  Stresses,  Surface  properties. 
Ship  plates 

[' 
A  discussion  is  presented  to  show  that  the  Gitilffith 
equation  o-^^JEa/c  represents  a  necessary  and  sufficient 
condition  for  completely  brittle  fracture;  E  i$  Young's 
modulus,  a  is  the  specific  surface  energy  of  ^le  frac- 
ture surface,  and  c  is  the  crack  length.   Argifinents  are 
advanced  to  show  that  the  Griffith  principle  dW  =  -dU 
can  only  be  applied  if  plastic  deformation  is  either  ab- 
sent or  confined  to  a  thin  layer  at  the  crack  walls  so 
that  the  bulk  of  the  specimen  is  still  elastic;  dW  is  the 
free  energy  required  for  increasing  the  cracl^  length 
from  c  to  c  ■*•  dc,  and  -dU  is  the  elastic  energy  released 
simultaneously  when  the  specimen  is  held  bee^f  een 
rigidly  fixed  grips  so  that  external  forces  cannot  do 
work.  The  applicability  of  the  crack  propagaQDn  condi- 
tion, r  -»VEp/c,  for  brittle  fracture  in  norm£|Uy  ductile 
steels  is  also  discussed.   This  condition  is  ol^ained 
from  the  Griffith  equation  by  replacing  the  sMtface 
energy  ^  by  the  plastic  surface  work  p.  (ASTt^  abstract) 
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Lawrence  Radiation  Lab. ,  U.  of  California, 

Livermore. 

A  FRESH  LOOK  AT  tHE  PROBLEMS  IN  BERYLLIUM 
METALLURGY,  by  Rointan  F.  Bunshah.  Rept^  on  Con- 
tract W7405-ei^-48.  31  Mar  61,  23p.  36  ref^ 

Y-1403      OTS  $0.50 

Union  Carbide  Nuclear  Co. ,  Oak  Ridge,  TeHn. 
INSPECTION  OF  BERYLLIUM  CHIPS  BY  NONFILM 
RADIATION  IMAQNG,  by  R.  E.  Cofield.  R^pt.  on 
Contract  W7405-eng-26.   16  Nov  62,   21p.  4  il^s.  NASA 
N63-14286. 


Structural  Metallurgy  and  Corrosion 
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Argonne  National  Lab. ,  IlL 
VISIT  TO  SOVIET  CORROSION  CHEMISTRV  INSTI- 
TUTES, JUNE  25-JULY  4,  1962,  by  J.  E.  D^ey  and 
F.  W.  Young,  Jr.  (OakRic^ge  National  Lab. ).  Rept.  on 
Contracts  [W7405-eng-26  and  W31-109-eng-^). 
15  Mar  63,  a4p.  83  r«fs. 
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ComeU  U. ,  Ithaca,  N.  Y. 
OXIDE  NUCLEATION  AND  GROWTH,  by  Witliam 
Harold  Orr  (Doctoral  thesis).  Technical  rept*  no.  5  on 
Contract  Nonr-401(31).  I  Apr  62,  183p.  95  i^s. 

DESCRIPTORS:  *Oxides,  •Nucleation,  •Magtesium, 
Oxidation,  Reaction  kinetics.  Grain  structures 
(Metallurgy),  Low  pressure  research,  lonizaiUon  gages 


The  purpose  at  the  present  investigation  was  to  study 
the  kinetics  <A  the  initial  stages  of  the  interaction  of 
oxygen  with  a  clean  magnesium  surface  at  low  tempera- 
tures.   Efforts  were  also  made  to  obtain  structural  in- 
formation about  both  the  magnesium  surface  and  the 
oxide  formed  on  it  for  the  purpose  of  correlating  this 
information  with  the  observed  kinetics. 


PB  163  109    OTS    $3.60 

Naval  Ordnance  Test  Sution,  China  Lake,  Calif. 
THE  CORROSION  OF  METALS  BY  MOLTEN 
UTHIUM,   by  G.  DeVries,  O.  T.  Pfefferkom,  and 
W.  O.  Wetmore.   10  Mar  51,  declassified  25  May  54, 
35p.  3  refs.  NAVORD  rept.  1295;  NOTS  365. 

DESCRIPTORS:    •Metals,  ♦Corrosion,  ♦Uthium, 
Liquid  metals.  Tests,  High  temperature  research. 
Steel,  Stainless  steel. 

This  report  describes  the  procedures  and  results  of 
tests  made  to  determine  the  resistance  of  various 
materials  to  molten  lithium.    Sufficient  quantitative 
data  were  obtained  to  aid  in  the  selection  of  materials 
for  handling  molten  lithium.   This  report  covers  the 
progress  to  date  on  this  project,  but  additional  data 
are  necessary  to  complete  the  study. 

PB  163  111    OTS  $3.60- 

fNepa  Div. ,  Fairchlld  Engine  and  Airplane  Corp. , 

Oak  Ridge,  Tenn.  1. 
MATERIALS  TESTED  IN  LITHIUM,  by  R,  C.  Anderson 
andH.  R.  Stephan.    Progress  rept.  Aug  50,  declassi- 
fied 18  Aug  61,  33p.  5  refs.  NEPA  rept.  no.  1652. 

DESCRIPTORS:  •Lithium,  •Corrosion,  Metals,  Ceramic 
materials.  High-temperature  research.  Tests,  Reactor 
coolants. 

This  paper  discusses  the  corrosion  of  materials  by 
lithium  when  heated,  in  contact,  to  elevated  tempera- 
tures under  static  or  dynamic  conditions.    Test  tempera- 
tures ranged  from  900'%'.   -  2200°F.  for  test  durations 
of  5-200  hours.    The  n)etals  molybdenum,  tantalum, 
niobium,  titanium,  zirconium,  nickel,  and  iron;  alloys, 
consisting  of  the  American  Iron  and  Steel  Institute  types 
304,  347.   321,   316,   309,   310,  and  446,  along  with 

Inconel  and  L-605;  metal  ceramics,  metal  oxides, 
nitrides,  and  carbides  (were  studied].    Molybdenum  ap- 
peared to  be  least  affected  of  all  the  materials  investi- 
gated.   (Author) 
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Argonne  National  Lab. ,  HI. 
COMPUTER  PROGRAM  FOR  CALCULATING  "THE 
RELATIVE  YIELDS  OF  ISOMERS  PRODUCED  iN 
NUCLEAR  REACTIONS,  by  W.  L.  Hafner,  Jr. , 
J.  R.  Huizenga,  and  R.  Vandenbosch.  Rept.  on  Con- 
tract W31-109-ei^-38.  Dec  62,  61p.  2  refs. 
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Battelle  Memorial  Inst. ,  Columbus,  Ohio. 
EXPERIMiiNTS  ON  ENHANCED  CATALYTIC  AC- 
TIVITY FROM  LVTERNAL  IRRADIATION  OF  CATA- 
LYSTS, by  James  L.  McFarling  and  John  F.  Kircher. 
Rept.  on  Contract  .V7405-eng-92.  28  Feb  63,   19p. 
18  refs.  NASA  N63-U28a 
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Bectis  Atomic  Power  Lab. ,  Pittsburgh,  Pa. 
MJMFRICAL  METHODS  AND  TECHNIQUES  USED  IN 
THE  TWO-DIMENSIONAL  NEUTRON -DIFFUSION 
PROGRAM  PDQ-5,  by  L.  A.  Hageman.   Rept.  on  Con- 
tract AT(Il-l)GEN-14.  Feb  63,  85p.  24  refs.  NASA 
N63-13934. 
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California  Research  Corp. ,  Richmond. 
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FUELING.   Rept.  for  6  May  60-16  Aug  61.    1961.  258p. 
13  refs.  Prepared  In  cooperation  with  Bettis  Atomic 
Power  Lab. ,  Pittsburgh,  Pa. 

GA-3069     OTnS$2.00 

General  Atomic  Div. ,  General  Dynamics  Corp. ,  San 

Diego,  Calif. 
ANALYSIS  OF  ACTIVATION  MEASUREMENTS  OF 
Th232  RESONANCE  CAPTURES  IN  THE  PEACH  . 
BOTTOM  (40-MW(E)  PROTOTYPE  HTGR)  CRTTICAL 
ASSEMBLY,  by  J.  B.  Sampson.  Rept.  on  Contract 
AT(04 -3)314.  14  Sep  62,  82p.  46  refs. 

GEMP-177C      OTS  $1.50 

General  Electric  Co. ,  Cincinnati,  Ohio. 
HIGH -TEMPERATURE  MATERL^LS  AND  REACTOR 
COMPONENT  DEVELOPMENT  PROGRAMS.  VOLUME 
HL    REACTOR  COMPONENT  DEVELOPMENT.  Annual 
rept.  no.  2,  on  Contract  AT(40- 1)2847.  28  Feb  63,  62p. 
60  refs.  NASA  N63-13428. 

GEAP-4058      OTS  $1.  25 

General  Electric  Co. ,  San  Jose,  Calif. 
ANALYTICAL  STUDIES  OF  TRANSIENT  EFFECTS  IN 
FAST  REACTOR  FUELS,  PART  I,  by  R.  BlOsbome 
and  D.  B.  Sherer.  Rept.  on  Contract  AT(04-S)189. 
Aug  62,  54p.  31  refs.  NASA  N63- 13497. 

GEAP-4057     OTS  $3. 00 

General  Electric  Co. ,  Sari  Jose,  Calif. 
DESIGN  STUDY  OF  A  600  MWe  BOILING  WATER, 
SEPARATE  SUPERHEAT  REACTOR  PLANT,  by 
R.  A.  Schmidt,  S.  F.  Armour,  and  W.   R.  Clancey. 
Rept.  on  Contract  AT(04 -3)189.  Sep  62,  237p. 

GEAP-4095      OTS  $0.  75 

General  Electric  Co. ,  San  Jose,  Calif. 
EVALUATION  OF  300  SERIES  STAINLESS  STEEL 
TUBING  FOR  FUEL  CLADDING,  by  R.  F.  Klrby. 
Rept.  on  Contract  AT(04-3)189.  Oct  62,  32p.  1  ref. 
NASA  N63- 13499. 

GEAP-4105     OTS  $2. 75 

General  Electric  Co. ,  San  Jose,  Calif. 
EVESR-NUCLEAR  SUPERHEAT  FUEL  DEVELOP- 
MENT PROJECT,  by  R.  T.  Pennington.  Quarterly  repc 
no.  1,  4  May-31  Ai«  62  on  Contract  AT(04-3)189. 
31  Jan  63,  153p. 
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General  Electric  Co. ,  San  Jose,  Calif. 
HIGH  POWER  DEhBITY  DEVELOPMENT  PROJECT, 
300  MWe  HPD  CONCEPTUAL  DESIGN  STUDY,  by 
V.  G.  Graynek  and  A.  P.  Bray.  Interim  rept.  on  Con- 
tract AT(04- 3)189.  June  62,  24p.  3  refs, 

GEAP-4080     OTS  $2. 00 

General  Electric  Ca  ,  San  Jose,  CaliL 
SODIUM  COOLED  REACTORS  PROGRAM.    FAST 
CERAMIC  REACTOR  DEVELOPMENT  PROGRAM,  ed. 
by  F.  J.  Leitz.  Quarterly  rept.  no.  4,  July-Sep  62,  on 
Contract  AT(04-3)189.  31  Jan  63.  93p.  U  refs. 
NASA  N63- 13736. 

GEAP-381I     OTS  $2. 75 

General  Electric  Co. ,  San  Jose,  Calif. 
SODIUM  COOLED  REACTORS  PROGRAM.   FAST 
CERAMIC  REACTOR  DEVELOPMENT  PROGRAM 
SUMMARY  REPORT,  JULY  1959 -SEPTEMBER  1%1, 
ed.  by  F.  J.  Leitz.  Rept.  on  Contract  AT(04-3)189. 
[1%1]  Jan  63,   ISOp.  8  refs. 

C^AP-3927      OTS  $a  50 

General  Electric  Co. ,  San  Jose,  Calif. 
VBWR  IRRADIATION  OF  REACTOR  CONTROL  MA- 
TERIALS IN  TUBES  CC»>rrAINING  SIMULATED  DE- 
FECTS, by  F.  H.  Megerth  and  D.  L.  Zimmerman. 
Rept.  on  Contract  AT(04-3)189.  June  62.  20p.  6  refs. 

60-GL-73      OTS  $2. 60 

General  Elearic  Co. ,  Schenecudy,  N.  Y. 
REPORT  OF  TESTS  TO  E^TERMINE  THE  EFFECT 
OF  PLATE  LENGTH -TO- WDTO  RATIO  ON  THE 
PRESSURE  DIFFERENTULS  DEVELOPED  ACROSS 
SINGLE  ALUMINUM  PLATES  IXVIDING  A  FLOW 
CHANNEL,  by  W.  L.  Zabriskie.  Rept.  on  Contract 

^l-IOO-enp-Sa.   15  Apr  60,  23p.  2  refs. 


HW-74549 


OTS  $1.25 


Hanford  Atomic  Products  Operation,  Richland.  Wash. 
FUEL  RE-USE:  ANALYSIS  OF  A  FAST-THERMAL 
REACTOR  COMPLEX,  by  R.  J.  Hennig,  P.  L. 
Hofmann.  and  G.  J.  Busselman.    Progress  rept.  on 
Contract  AT( 45 -1)1 350.    1  Mar  63,  49p.  10  refs. 

HW -75007      OTS  $6. 00 

Hanford  Atomic  Products  Operation,   Richland,    Vash. 
PLUTONIUM  AS  A  POWER  REACTOR  FUEL,  comp. 
by  F.  G.  Dawson.  Proceedings  American  Nuclear 
Society  Topical  Meeting,  Richland,  Washington, 
Sep  13-14,  1962.  Rept.  on  Contract  AT(45-l)135a 
Dec  62,  523p.  214  refs. 

HW-76158     OTS  $0.50 

Hanford  Atomic  Products  Operation,  Richland,  Wash. 
PROTOTYPE  BURST  TEST  UNIT  FOR  IRRADIATED 
PRESSURE  TUBES,  by  P.  M.  Jackson.  Rept.  on  Con- 
tract AT(45- 1)1 3Sa  Jan  63,  I6p.  NASA  N63-14061. 


NASA  N63-13218    OTS     $0.75 

Lewis  Research  Center,  National  Aeronautics  and 

Space  Administration,  Cleveland,  Ohio. 
TWO-DIMENSIONAL  CRITICAUTY  CALCULATIONS 
OF  GASEOUS-CORE  CYUNDRICAL-CAVITY 
REACTORS,   by  Robert  E.  Hyland,  Robert  G.  Ragsdale, 
and  Eugene  J.  Gunn.  Mar  63,  29p.   10  refs.  Technical 
note  D- 1575. 

LA -2833      OTS  $2.  50 

Los  Alamos  Scientific  Lab. ,  N.  Mex. 
LAMPRE  I  FINAL  DESIGN  STATUS  REPORT.     Rept. 
on  Contract  W740S-eng-36.  Jan  62,   137p.  3  refs. 

NYO-9657      OTS  $4. 00 

Massachusetts  Inst,  of  Tech. ,  Cambridge. 
SPATIAL  DISTRIBUTION  OF  THE  NEUTRON  FLUX 
ON  THE  SURFACE  OF  A  GRAPHITE -LINED  CAVITY, 
by  J.  T.  Madell,  T.  J.  Thompson  and  others.  Rept.  on 
Contract  AT(30- 1)2344.  Apr  62.  MITNE-18.  335p. 
21  refs.  NASA  N63-13561. 


DP-8I2      OTS  $1.75 

Savannah  River  Lab. ,  Aiken,  S.  C 
APPLICATION  OF  MOISTURE  SEPARATORS  AND 
PARTICULATE  FILTERS  IN  REACTOR  CONTAIN- 
MENT, by  Albert  H.  Peters.  Rept.  on  Contract 
AT(07-2)1.  Dec  62,  68p.  6  refs. 

DP-600      OTS  $3. 50 

Savannah  River  Lab. ,  Aiken,  S.  C 
FINAL  HAZARDS  EVALUATION  OF  THE  HEAVY 
WATER  COMPONENTS  TEST  REACTOR  (WVCTR), 
by  L.  M.  Amett,  D.   Randall  and  others.   Rept.  on 
Contract  AT(07-2)1.  Dec  62,  293p.  38  refs. 

GEAP-4017     OTS  $2.  25 

Vallecitos  Atomic  Lab. ,  General  Electric  Co. , 

Pleasanton,  Calif. 
ABSORBER  BURN-UP  EXPERIMENT,  by 
J.  L.   Russel,  Jr.,  M.  R.  Carrothers,  and 
W.  V.  Mosgovoy.  Rept.  on  Contract  AT(04 -3)189. 
Apr  62,   114p.  10  refs.  NASA  N63-13735. 

GEAP-3997      OTS  $1.00 

Vallecitos  Atomic  Lab. ,  General  Electric  Co. , 

Pleasanton,  Calif. 
EXAMINATION  OF  304  STAINLESS  STEEL  CLADDING 
FROM  COLD-SWAGED  AND  ROLLED  FUEL  RODS, 
by  W.  V.  Cummings,  D.  R.  Lewis,  and  R.  E.  Blood. 
Rept.  on  Contract  A1X04 -3)361.  July  62,  46p.  6  refs. 

GEAP-3771-3      OTS  $2. 60 

Vallecitos  Atomic  Lab. ,  General  Electric  Co. , 

San  Jose,  Calif. 
HIGH  PERFORMANCE  UO2  PROGRAM,  by 
B.  Weidenbaum.  Quarterly  progress  rept.  no.  3. 
Oct-Dec  61  on  Contract  AT(04-3)i89.  2  Jan  62,  29p. 
EURAEC-277. 


GEAP-3983      OTS  $0. 50 


S-38 


General  Electrio 


Co. 


Vallecitos  Atomic  Lab, 

Pleasanton,  CaliL 
SLOW  CYCLE  STRAIN  FATIGUE  IN  THl(4  V'ALL 
TUBING,  by  M.  B.  Reynolds.  Preliminary  lept.  on 
Contract  AT(04- 3)1 89.    19  July  62,   21p.  6  ^^fs. 
NASA  N63- 13496. 

GEAP-4060      OTS  $1.00 

Vallecitos  Atomic  Lab. ,  General  Electri|c|  Co. , 

Pleasanton,  Calif. 
REMARKS  CONCERNING  MATERIAL  FCi  NUCLEAR 
SUPERHEAT  FUEL  CLADDING,  by  H.  Hj  Klepfer, 
D.  L.  Douglass  and  others.  Repu  on  Coniract 
AT(04-3)189.  4  Sep  62,  44p.   23  refs.  NASU  N63-13498. 

WCAP-6051     OTS     $2.50 

Wcstinghouse  Electric  Corp.,  Pittsburgh.'  Pa. 
POWER  DENSITY  AND  BURNUP  DISTRIBUTIONS  IN 


YANKEE  CORE  I,  by  J.  D.  McGaugh  and  ^.  H 
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Cha  Stain.  Rept 
1 45p.     24  refs 
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TID-175I8       OTS  $1.50 

Hazleton- Nuclear  Science  Corp. ,  Palo  A  to,  Calif. 
METEOROLOGICAL  EVALUATION  OF  RADIOACTIVE 
FALLOUT,  by  Paul  Kruger,  Albert  Miller,  and  Charles 
L.  Hosier.  Semi-annual  rept.  on  ContradrAT(04-3)457. 
31  Oct  62.  HNS- 10.  58p.   13  refs. 

LA-2811    OTS  $1.25 

Los  AlanK>s  Scientific  Lab. ,  N.  Mex. 
BETA  DECAYS  AND  DELAYED  GAMMA|$  FROM 
FISSICW  FRAGMENTS,  by  James  Griffia,    Rept.  on 
Contract  W7405-eng-36.   Dec  62,  48p.   M  refs.    NASA 
N63-13195. 

LA-2765   OTS  $2.  25 


Los  Alanxjs  Scientific  Lab. ,  N.  Mex, 
QUANTITATIVE  MEASUREMENT  OF 
EMITTING  RADIONUCLIDES  IN  "' 
M.  W.   Rowe.    Rept.  on  Contract  W7405-jqng 
May  62,  lOOp.  33  refs.    NASA  N63-I299i 
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Hanford  Atomic  Products  Operation,  R 
RESEARCH  AND  DEVELOPMENT  ACT 
TION  OF  RADIOACTIVE  RESIDUES,  b; 
Quarterly  progress  rept.  Oct-Dec  62,  ov 
Contract  AT(45- 1)1350.  Jan  63,  39p.  9  i^^fs 

IDO-14596     OTS     S2.00 

Phillips  Petroleum  Co. ,  Idaho  Falls 
DESIGN  OF  A  PILOT  PLANT  FACILltV  FOR   RADI- 
OACTIVE DEMONSTRATION  OF  THE 
TION  PROCESS,  by   B.   R.  Wheeler  anc 
Rept.  on  Contract  AT(10-1)205.  Dec  62|   lD4p.  29  refs. 
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PB  163  076     OTS     $5. 60 

[Quartermaster  Research  and  Engineering  Command, 

Natick,  Mass.  ] 
IRAN:   ENVIRONMENTAL  CONDITIONS  AFFECTING 
LOGISTICS,  by  Earl  E.  Lackey.    July  51,  declassified, 
56p.  Environmental  Protection  Section  rept.  no.  179. 

DESCRIPTORS:  'Iran,  ^Logistics,  Terrain,  Climatol- 
ogy, Military  personnel.  Clothing,  Shelters,  Terns, 
Storage,  Water  supplies.  Food,  Fuels,  Insects. 

The  factors  of  terrain  and  climate  require  careful 
evaluation  in  relation  to  clothing,  shelter,  storage,  and 
other  factors  pertaining  to  the  efficiency  and  comfort 
of  combat  soldiers.    Four  clothing  grouj>s  needed  for 
combat  troops  in  Iran  are  listed,  together  with  sug- 
gestions relative  to  the  time  of  the  year  and  parts  of 
the  country  in  which  each  is  to  be  worn.    In  succeeding 
sections,  brief  surveys  are  given  on  storage,  shelter, 
insect  pests,  water  supplies,  fuel  supplies,  and  food 
requirements. 


PB  163  075-Sl    OTS   $6.60 

[Quartermaster  Research  and  Engineering  Command, 

Natick,  Mass.  ] 
STUDIES  ON  CLOTHING  FOR  HOT  ENVIRONMENTS; 
DEATH  VALLEY,   1950.  PART  It  ENVIRONMENT,  by 
Norman  Sissenwine,  Robert  Anstey,  and  Peveril  Meigs. 
June  51,  declassified,  63p.  16  refs.  Environmental 
Protection  Section  rept.  no.  178. 

DESCRIPTORS:  ♦Desen  tests,  "Terrain,  •Climatology, 
Temperature,  Humidity,  Wind,  Thermal  radiation. 
Cloud  cover.  Plants  (Botany),  Animals,  Insects, 
Meteorology,  •Clothing,  Military  personnel. 

This  report  describes  the  distinctive  geographic  and 
climatic  environment  under  which  the  desert  clothing 
experiments  were  carried  out,  including  a  day  by  day 
record  of  the  gruelling  load  of  tieat  and  solar  radiation 
under  which  the  Quartermaster  scientists  worked. 
(See  also  PB  163  075) 
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NASA  N6  3- 14430    OTS   $1.50 

Bolt,  Beranek,  and  Newman,  Inc. ,  Cambridge,  Mass. 
SOME  EFFECTS  OF  SPECTRAL  CONTENT  AND      ' 
DURATION  OF  PERCEIVED  NOISE  LEVEL,  by 
Karl  D.  Kryter  and  Karl  S.  Pearsons,  Rept.  oo  Con- 
tract NASr-58.    Apr  63,  55p.    15  refs.  NASA  Techni- 
cal note  D-1873. 


AD- 271  887     OTS     $2.60 

California  U. .   La  Jolla. 
IMAGES  OF  THE  FERMI  SURF\C^  TV'  PMOVOM 
SPECTRA  IN  METALS,  by  E.  J.  Woll.  Jr.  (Doctoral 
thesis)  and   W.  Kohn.    Technical  rept.  no.  8  on  Con- 
tract Nonr-22l6(ll).     Aug60.  23p.    12  refs. 
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J.  A.  Buckham. 


S-39 


DESCRIPTORS:  •Phonons.  Electrons,  Metalg.  Lead. 
Sodium. 

Thl»  paper  contains  semi  -quantitative  considerations 
concerning  images  ot  the  Fermi  surface  in  the  phonon 
spectra  of  various  ntetals.     Anomalies  in  the  phonon 
dispersion  curves,  as  well  as  discontinuities  of  the 
phonon  lifetinte,  are  discussed.    (Author) 

PB  163  121    OTS  $1.60 

Graduate  Aeronautical  Labs. ,  CaW.  Inst,  of  Tech. , 
Pasadena. 

A  THEORY  OF  ACOUSTIC  FATIGUE,  by  S.  R.  Valluri. 
Rept.  on  Kinetics  of  Cteformation  amJhPraenire,  Con- 
tract AF  33(616)6270.    July  62.   19p.     7  refs. 
ARL  62-370,  NASA  N62-140S1. 

DESCRIPTORS- -Fatigue  (Mechanics).  •Acoustics, 
Theory,  •Stresses,  Frequency,  Statistical  functions. 
Equations,  MathenMtical  analysis.   Fracture  (Me- 
chanics). 

The  theory  presented  here  is  a  fomjal  extension  of  an 
engineering  theory  of  fatigue.    Representing  the  result 
of  acoustic  input  as  one  of  random  stress  response,  ex- 
pressions are  derived  for  the  prediction  of  time  to 
failure.    Indications  are  that  the  tall  of  the  distribution 
function  curve  associated  with  the  r.m.  s.  stress  ampli- 
tude peak  at  any  one  particular  frequency  is  of  con- 
siderable importance  in  determining  the  time  to  failure. 
It  appears  that  one  has  to  talk  of  the  probability  of 
failure  at  any  instant  rather  than  a  specific  time  to 
failure.    A  detailed  and  rigorous  treatment  of  the 
random  loading  aspect  of  the  problem  of  acoustic 
fatigue  appears  to  be  too  complex  to  be  of  much  use  at 
this  time  since  the  first  two  aspects  of  the  problem  are 
not  too  well  understood.    Under  these  conditions, 
simplifying  asd^^mptlons  indicate  that  the  probability  of 
failure  at  any  tirfte  is  directly  related  to  the  cumulative 
probability  of  the  distribution  function  associated  with 
the  r.  m.  s.  stress  response.    (Author) 
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Lawrence  Radiation  Lab. .  U.  of  California, 
Berkeley. 

MBUOGRAPHY  FOR  HINDERED  INTERNAL  ROTA- 
TION AND  MICROWAVE  SPECTROSCOPY,  by  D.  R. 
Herschbach.    Rept.  on  Contract  W7405-eng-48. 
Oct  62,  30p.  201  refs.   NASA  N63-12940. 
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Wayne  State  U. .  Detroit,  Mich. 
THEORETICAL  AND  EXPERIMEm-AL  INVESTIGA- 
TIOhB  OF  THE  LIGKT  SCATTERING  OF  COLLOIDAL 
SPHERES,  by  Wilfried  HeUer.  Technical  ropt.  no.  3(49) 
on  Contract  Nonr- 35 11(00).  15  Nov  62,  46p.  58  refs. 

DESCRIPTORS:  ♦Light,  •Electromagnetic  waves, 
Sheres,  Colloids,  Theory,  Mathematical  analysis, 
Measurements,  Polarization,  Spectrographic  analysis. 
Bibliography,  Scattering 

Contents: 
Introduction 

Essentials  of  the  theory  of  scattering  by  spheres 
Formulation  of  the  practically  important  expressions 
with  emphasis  on  those  derived  from  the  mie  dieory 


Survey  ct  experimental  methods  (turbidity  measure- 
ments,  scattering  measurements  at  90  degrees  with 
respect  to  incident  beam,  scattering  ratio,  polariza- 
tion ratio  and  depolarization,  dissymmetry,  forward 
and  backward  scanering,  angular  scanning,  spectra) 
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NASA  N63- 15501      0TS$a50 

Langley  Research  Center,  National  Aeronautics  and 
Space  Administration,  Langley  Station,  Va. 
DIRECT  VELOCITY  MEASUREMENTS  IN  LOW- 
DENSITY  PLASMA  FLOWS,  by  W.  D.  Beasley 
J.  D.  Brooks,  and  R.  L.  Barger.  May  63,  ITp.'s  refs. 
Technical  note  D-1783. 
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Langley  Research  Center.  National  Aenxiautics  and 
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i^r.J!*.^^'^^^^^^  S'^^^Y  OF  THE  MOTION  OF  AN 
IDEALIZED  PLASMA   RING  THROUGH  VARIOUS 
TRAVELING-MAGNETIC- WAVE  PLASMA  ACCELERA- 
TORS, by  Clarence  W.  Matthews.  May  63,  22p.  6  refs 
Technical  note  D-1636.  j    ^     m'      «:i». 
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Lewis  Research  Center,  National  Aeronautics  and 

Space  Administration,  Qeveland,  Ohio. 
EXPERIMENTAL  EVALUATION  OF  A  DIRECT  - 
CURRENT  LOW-PRESSURE  PLASMA  SOURCE,  by 
Stanley  Domitz,  Apr  63,  34p.  16  refs.  Technical  note 
D-1659. 
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Plasma  Physics  Lab. ,  Princeton  U. ,  N.  J. 
ON  THE  USE  OF  MAGNETICALLY  COMPRESSED 
PLASMAS  IN  A  STELLARATOR.  by  D.  L.  Dimock, 

A-ri^^r,^^'  f?^  ^  \  Rothman.  Rept.  on  Contract 
AT(30-1)1238.  July  62,  43p.  3  refs.  NASA  N63-10361. 

MATT-152      OTS  $1.00 

Plasma  Physics  Lab. ,  Princeton  U. ,  N.  J. 
SOME  INVESTIGATIONS  OF  PLASMA  INSTABILITIES 
W  ONE-DIMENSIONAL  PLASMAS,  by  John  Dawson  and 
Craig  Smith.  Rept.  on  Contract  AT(30-1)1238.  Nov  62. 
44p.  9  refs.  NASA  N63-11706. 
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cS^^J?*"^-'  A'''"<l^rque,  N.  Mex. 
SPECTROGRAPHIC  ANALYSIS  OF  PLASMAJETS.  by 

A-W^  m?Q^^.  ™fr^^  ^P"'  "°-  2.  on  Contract 
AT(29-1)789.  Mar  63,  32p.   11  refs.  NASA  N63-14752. 
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University  ColL ,  London  (Ck.  Brit. ). 
RESEARCH  ON  EFFECTS  OF  ELECTRON  bOL- 
LLSIONS  IN  ATMOSPHERIC  GASES,  by  R.  W.  Lunt. 
Technical  rept.  on  Contract  AF  61(052)110.  14  Feb  62, 
50p.  44  refs.   AFCRL-62- 1077.   N63- 13710, 
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DESCRIPTORS:    •Gas  discharges,  •Electrons,  Drift, 

Geaes,  Hydrogen,  Nitrogen,  (5xygeh,  •Photons, 

Photomultipliers,  *Ultraviolet  radiation.  Electric 

discharges,  Spectrographic  dau.  Measurement, 

Scientific  research. 

Absolute  rate  coefficients  have  been  measured  for  the 
emission  of  radiation  in  the  spectral  ranges  above  and 
below  2000  A  from  low  pressure  uniform-field  d.  c. 
discharges  of  very  low  current  density  in  hydrogen, 
nitrogen  and  oxygen  in  the  field-to-pressure  range 
20  to  120  volts  cm- 1  nun  Hg  '  1  .   The  rate  coefficients 
are  given  in  photxms  per  cm  of  electron  drifit  noocian 
and  per  unit  gas  pressure.   Approximate  cross  sections 
have  been  derived  for  the  principal  electronr  impact 
reactions  with  ground  state  nwlecules  geneirtting  the 
excited  species  to  which  the  radiation  is  atttlbuted. 
(Author) 


Molecular  Physics  and  Spectrosqopy 


PB  163  134      OTS  $5.60 


Baird(-Aiomic)  Inc.,  Cambridge,  Mass. 
RESEARCH  CW  TECHNICJUES  LEADING  TO  THE  DE- 
VELOPMENT OF  A  LONG  WAVELENGTI^  ilN- 
FRARED  VIEWER-EVAPOROGRAPH.    Final  engineer- 
ing rept.   vol.  4,  June  50-Dec  54,  on  Contrtct 
AF  33(038)12277.   Feb  55.  declassified  20  ^  56.  54p. 
Rept.  no.  E-i7;  AD-62-203. 


s.  Design, 


DESCRIPTORS:  •Infrared  optical  systemt 
Infrared  spectroscopy 


This  report  summarizes  the  history  of  development  of 
the  Evaporograph  AN/AAR-7(XA-1).    It  is  ahown  how, 
starting  with  the  design  of  Czemy,  a  sensiuve  and 
reliable  heat-imaging  device  was  designed. .  (Ejects as 
little  as  0.  2%  above  the  ambient  can  be  seisn  and  can 
resolve  14  lines  per  mm.    In  addition  to  a  summary  of 
the  previous  work  the  design  of  an  infrared  doublet 
f:l.  2  lens  is  discussed.    An  experimental  GRudy  of  the 
effect  of  contrast  on  the  resolution  showed  that  the 
sensitivity  for  targets  of  low  resolution  was  markedly 
better  than  that  for  for  targets  of  high  resdliution.   The 
study  of  the  addition  of  air  in  the  cell  indicites  that  the 
sensitivity  decreases  linearly  with  an  incr^tse  in  air 
pressure.    The  rate  seems  to  be  about  15%  for  each 
hundred  microns  increase  in  pressure.    This  indicates 
that  a  sealed  cell  in  which  the  air  pressure!  can  be 
mainuined  below  100  microns  should  operilie  satisfac- 
torily. (Author) 


PB  163  129  OTS  $6.60 


Ohio  State  U.  Research  Foundation.  Coli«t)bus. 
STRUCTURE  OF  K  X-RAY  ABSORPTION  EDGES  OF 
ARGON  AND  KRYPTON  IN  GASEOUS  AND  SOLID 
STATE,  by  J.  A,  Soules  (Doctoral  thesis)  and  C.  H. 
Shaw.    Technical  rept.  no.  2  on  Ckmtract  I)6onr-2252l. 
Oct  54,  64p.  42  refs.  RF  Proj.  384;  AD-5!  718. 


I^SCRIPTORS:  •Helium  group  gaaea,  *Argon,  *Kryptoi| 
•Solidified  gases,  •X-ray  spectroscopy.  Absorption 
spectrum.  Crystals,  Quartz,  Calcite,  Helium,  Oxygen, 
Nitrogen. 

An  investigation  was  ui>dertaken  to  obtain  direct  energy 
correlation  between  the  electronic  states  of  an  isolated 
atom  and  those  of  the  iwlid  crystal.    Experimenta  were 
perfornned  using  A,  which  has  a  K  absorption  edge  at 
3. 86  A.    Observations  were  also  made  using  the 
krypton  25/7  K  absorption  edge  at  0.87  A.  The  existence 
of  sharp  discontinuities,  corresponding  to  band  edges. 
In  the  solid  spectrum  was  demonstrated.    An  attempt 
was  made  to  correlate  the  observed  absorption  minima 
in  the  A  spectrum  with  those  predicted  by  Kronig 
theory  (R.  Kronig.  Z.  Fhyslk.  75:191,  1932).  The  first 
mlnlfnum  (P  could  not  be  fitted,  but  the  3  succeeding 
minima  (p,  y,  f)  agree  with  the  predicted  strong  Kronig 
minima.    Other  mlidma,  predicted  by  the  Kronig  theory 
to  be  weak,  were  not  positively  observed.    The  succes- 
sive minima  In  the  observed  spectrum  were  at  about 
1 1  -V  spacing,  in  agreement  with  the  Kronig  prediction. 
The  zero  of  the  energy  scale  for  the  Kronig  lines  was 
set  at-*-2. 9  V  relative  to  the  Ionization  energy  of  the  free 
atom.    The  absorption  spectrum  of  solid  Kr  differed 
from  that  of  A  in  that  the  maximum  absorption  was 
much  less.    The  Kronig  series  of  absorption  minima 
could  not  be  fitted  as  well  to  the  Kr  spectrum  as  to  that 
(rf  the  A  because  of  the  smaller  number  of  observed 
minima  in  the  Kr  spectrum.    The  2  minima  observed 
were  at  about  iO-v  spacing.  In  agreement  with  the 
Kronig  values.     (PDC  abstract) 


Solid  State  Physics 

ANL-6591     OTS    $1.00 

Argonne  National  Lab. ,  111. 
THERMAL  EXPANSION  OF  ALPHA -ZIRCONIUM 
SINGLE  CRYSTALS,  by  LoweU  T.  Uoyd.  Rept.  on 
Contract  W3l-109-eng-38.  Jan  63,  41p.  9  refs.  NASA 
N63- 13065. 

RPP-297   C3TS  $0.  50 

Dow  Chemical  Co. ,  Denver,  Colo. 
CCM^ffUTER  PROGRAM  TO  PERFORM  FOURIER 
ANALYSIS  OF  X-RAY  DATA,  by  C.  L.  Bell, 
A.  Goodwin.  Jr. ,  and  G.  R.  Mallett.    Rept.  on  Contract 
AT(29-1)1106.   4  Feb  63,  22p.   1  ref.   NASA  N63-13026. 

GEMP-192      OTS  $1.00 

CJeneral  Electric  Co. ,  Cincinnati,  Ohio. 
COMPUTER  PROGRAMS  DESCRIBING  COLLISION 
CASCADES  IN  BINARY  MATERIALS.  L  SQUARE 
PLANAR  LATTICE,  by  D.  G.  Besco  and 
J.  R.  Beeler,  Jr.  Rept,  on  Contract  AT(40- 1)2847. 
Feb  63,  40p.  5  refs.  NASA  N63-14651. 


PB  163  032      OTS  $4.60 

Linden  Labs. ,  Inc. ,  State  College,  Pa. 
STUDY  OF  THE  DEGRADATION  OF  HIGH  K 
CERAMIC  fHELECTRICS,   by  W.  R.  Buessem, 
S.  R.  Butler,  and  P.  A.  Marshall,  Jr.  Quarterly  rept. 
no.  6  on  Contract  DA  36-039-8C-71190.  1  Oct  57, 
43p.  5  refs. 


; 
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DESCRIPTORS:    •Ceramic  materials,  •Dielectrics, 
•Titanium  compounds,  Oxides,  Degradation,   •Crystal 
lattice  defects.  Heat  of  formation.  Chemical  equi- 
librium, Enthalpy,  Energy,  Electrons,  Icms. 

This  report  discusses  whether  the  defect  electrons 
associated  with  anion  vacancies  are  free  electrons, 
i.  e. ,  electrons  in  the  conduction  band  of  TIO2,  or 
whether  tijey  are  quasi-free  electrons  associated  with 
the  Tl*^  iona  of  the  lattice  forming. Ti^^  ions. 
(See  also  PB  162  317-4) 

WCAP-1655     Orrs^.60 

WeMlnghouse  Electric  Corp. ,  Pittsburg,  Pa. 
AN  INVESTIGATION  OF  MDCED  VALENCE  THERMO- 
ELECTRIC MATERL\LS,  by  J.  C  Danko,  G,  R.  Kilp, 
and  H.  M.  Ferrari.  Rept.  on  Contract  AT(30-3)60a 
Oct  6a  53p. 


ANL-6660 


Th«nnodynamics 


OTS  $0.50 


Argonne  National  Lab. .  111. 
THE  AXISYMMETRIC  FREE-CONVECTION  HEAT 
TRANSFER  ALONG  A  VERTICAL  THIN  CYUNDER 
WITH  CONSTANT  SURFACE  TEMPERATURE,  by 
R.  VIskanta.    Repc.  on  Contract  W3l-l09-eng-38. 
Jan  63.  26p.  15  refs.   NASA  N63-14076. 

ANL-6673  OTS  $3. 50 

Argonne  National  Lab. ,  IlL 
A  TABLE  OF  THERMODYNAMIC  PRC»»ERTIES  GP 
HYDROGEN  FOR  TEMPERATURES  FROM  100  TO 
300OK  AND  PRESSURES  FROM  1  TO  50  ATMOS- 
PHERES, by  Charles  E.  Cohn  and  Gerald  H.  Golden. 
Rept  on  Contract  W31-l09-eng- 38.   Jan  63,  267p. 
2  refs.   NASA  N63-13067. 

NASA  N63-13965      OTS$a75 

Lewis  Research  Center,  National  Aeronautics  and 
Space  Administration,  Cleveland,  Ohio. 
SUBOOOLED  BOILING  HEAT  TRANSFER  UNDER 
FORCED  CONVECnON  IN  A  HEATED  TUBE,  by 
S.  Stephen  Papell,  Mar  63,  23p.   14  refs.  Technical 
note  D-1583. 


AD-283  307    OTS     $2.60 

National  Research  Council  of  Canada,  DIv.  of 

Mechanical  Engineering,  Ottawa. 
ON  THE  MEASUREMENT  OF  THE  AVERAGE  TEM- 
PERATURE OF  A  FLUID  STREAM  IN  A  TUBE  Bv 
MEANS  OF  A  SPECIAL  TYPE  OF  RESISTAVCE 
THERMOMETER,  by  R.  Sandrl,  R.  ].  Brlsebois.  and 
J.  K.  S.  Wong.    Apr  62.  24p.    2  refs.  Rept.  no.  MI-82f. 
N.R.C.  no.  6900. 

DESCRIPTORS:  •Resistance  thermometers,  •Tempera- 
ture, Flowmeters,   Fluid  flow,  Ouartz.  Measurement, 
Gas  flow. 


A  new  type  of  reslstamre  thermometer,  consisting  of  a 
platinum  wire  in  a  narrow  glass  or  quartz  tube  bent  to 
a  loop  of  pre-calcuUted  shape,  is  described.    Such  a 
thermometer  should  give  an  output  proportional  to  the 
true  average  temperature  of  the  fluid  stream,  provided 
that  the  temperature  distribution  in  the  flow  tube  is 
symmetrical  with  regard  to  the  axis  of  the  tube.  Ex- 
periments were  carried  out  to  check  the  performance 
of  these  thermometers  in  an  air  stream,    bi  a  reasona- 
bly undisturbed  velocity  field,  the  error  In  the  measure- 
ment of  the  average  temperature  was  about  2. 5  percent 
to  5  percent  of  the  horizontal  temperature  difference 
across  the  gas  stream.    Irregular  variations  in  the 
turbulent  flow  pattern  set  a  limit  to  the  accuracy  that 
can  be  attained.    These  thermometers  should  be  useful 
in  experiments  on  spray  evaporation  and  combustion  and 
on  chemical  reactions  proceeding  in  mixtures  of  gases 
or  liquids.    Under  suitable  conditions  these  thermom- 
eters, together  with  an  electric  heater,  can  also  serve 
for  determining  the  rate  of  flow.    An  accuracy  of  about 
1  percent  is  possible  here.    (Author) 


Wove  Propagation 

PB  163  080    OTS     $8. 10 

Antenna  Lab. ,  Ohio  State  U.  Research  Foundation. 

Columbus. 
MULTIPOLE  FIELD  EXPANSIONS  AND  THEIR  USE 
IN  APPROXIMATE  SOLUTIONS  OF  ELECTROMAG- 
NETIC SCATTERING  PROBLEMS,  by  E.  M.  Kennaugh. 
Repc.  on  Bl-static  Reflection  Characteristics,  Con- 
tract AF  19(604)3501.     1  Nov  59.  83p.    41  refs.  Rept. 
no.  827-5:  AFCRC-TN-60-115;  AD- 231  874. 

DESCRIPTORS:  •Electromagnetic  theory.  Electromag- 
netic waves,  •Series.  •Electromagnetic  fields.  •Wave 
transmission.  Propagation,  Scattering,  Mathematical 
analysis.  •Electromagnetic  wave  reflections. 

The  representation  of  electromagnetic  fields  by  multi- 
pole  expansions  and  the  use  of  such  expansions  in  the 
approximate  solution  of  scattering  problems  is  dis- 
cussed.   The  problem  of  representing  solutions  of 
Maxwell's  equations  in  homogeneous  isotropic  regions 
is  considered.    Several  methods  for  obtaining  multlpole 
expansions  from  either  a  knowledge  of  the  source  dis- 
tribution or  the  values  of  the  tangential  fields  over  a 
cloaed  surface,  or  the  field  components  and  all  their 
derivatives  at  a  single  point  are  described.    The  ap- 
plication of  multlpole  fields  in  the  approximate  solution 
of  single-body  scattering  problems  is  also  discussed. 
A  method  which  obtains  the  best  approximatiun  to  a 
match  of  tangential  field  components  at  the  scatterer 
surface  is  described.    The  case  of  a  perfectly  con- 
ducting scatterer  is  considered,  and  it  is  shown  that  the 
convergence  of  field-matching  techniques  can  be  verified 
and  a  bound  on  the  mean  square  error  in  the  scattered 
field  obtained  if  a  certain  inequality  can  be  derived. 
Such  an  inequality  is  derived  for  a  spherical  scattering 
surface.    The  application  of  approximate  field  matching 
techniques  is  illustrated  for  the  perfectly  conducting 
prolate  and  oblate  spheroid.   (Author) 
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PB  163  118       OTS     $7.60 

Frequency  Management  Directorate,  Washiiigton,  D.  C. 
FIEIJ)  PROCEDURES  FOR  COMPUTING  HI(fl  FRE- 
QUENaES  FOR  COMMUMCATIONS  QRCUTS 
BASED  ON  LONG  TERM  PROROGATION  PRBDICllONS 
(A  SHORT  GRAPHICAL  METHOD).   Jan  61,  mp. 

DESCRIPTORS:     ♦Graphic  analysis,  •High  frielquency, 
Radiofrcquency,  Frequency,  *Communicatioli,  systems. 
Propagation,  Mathematical  prediction. 

lYiis  booklet  is  provided  for  use  in  the  field  |ts  a  ready 
method  for  determining  an  approximation  of  rnaximum 
usable  frequency  (MUF)  aixl  optimum  traffic  frequency 
(FOT)  data  for  long  term  planning  purposes.  |  The 
method  used  is  to  guide  field  communication  personnel 
tjirough  a  computation  process  by  specifying  ki  series 
of  precise  steps  which  lead  to  completion  of  the  com- 
putation process.   Use  of  the  calculation  prof:iess 

specified  in  this  booklet  will  permit  basing  l^tg  term 
frequency  planning  upon  sound  engineering  cdacepts 
rather  than  "rule  of  thumb"  considerations. 


RESEARCH  METHODS.  TECHNIQUES 
AND  EQUIPMENT 


AD-277  168     OTS     $6.60 


Instituff  of  Aerophvslcs,  U.  of  Toronto  (C^$ada) 
A  HIGH-SPEED  Ml'LTI- SOURCE  SPARK  C 
J.  H.  dcLceuw.   I.   I.  Glass,  and  L.  E 
Feb  67.  63p.     IS  rtfs.  UTIA  Technical  note 
NASA  V62-nV16. 
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Heuc  l<roth 


DESCHIPrORS:  •High  speed  cameras,  DesljW,  •Spark 
shadowgraph  photographv.   •Schlleren  photoj^faphy. 
Shock  waves.  Blast,   Explosions,   Detonation  waves. 
Underwater  explosions.   Fluid  flow,  Tests,   tffecflvenesR 

Some  details  arc  given  of  the  design,  operation,  and 
applications  of  an  eight -chantK'l  Cranz-Scharoin  tvpe 
high-speed  multiple  spark  source  camera  suitable  for 
optical  studies  of  nonstationarv  flow  phenom^a  in  gases 
and  transparent  liquids  and  solids.    The-  canlit-ra  has 
been  successfully  applied  to  the  investigation  of  cvllndri- 
cal  and  spherical  explosions  and  implosions,  underwater 


blasts,  stress  waves  in  plastics  and  impact 
panels.     (Author) 

UCRL-Pub-42      OTS  $2. 75 


t\  glass 


R<!pt 


Lawrence  Radiation  Lab. ,  U.  of  Oalifornii 
STATUS  REPORT:    FISCAL  YEAR  1962 
Conn-act  W7406 -eng -48.   191  p.  Prepared  in 
with  l^wrence  Radiation  l^b. ,  U.  of  CalifoHiia 
Livermore. 
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SOCIAL  SCIENCES 
Documentation 

PB  181  303      OTS  $4.  op 

Office  of  Science  Information  Service,  National 

Science  Foundation,  Washington,  D.  C. 
CURRENT  RESEARCH  AND  DEVELOPMENT  IN 
SCIENTIFIC  DOCUMENTATION  NO.   11,  comp.  by 
Eugene  Pronko,  Nancy  R.  Donald,  and  Mary  G.  Lewis. 
Nov  62,  .450p.  535  refs.   Rept.  no.  NSF-63-5. 

CCSCRIPTORS:   •Scientific  research.  Reports,  'Doru- 
mentation,  *Information  retrieval,  •Data  storage  sys- 
tems, •Data  processing  systems.  •Michine  transla- 
tion, •Pattern  recognition,  •Artificial  intelligence, 
•Speech  representation.  Synthesis,  •Piiilology, 
•Psychology 

Summaries  are  given  of  the  activities  of  organizations 
and  individuals  engaged  in  research  and  development  in 
the  following  fields:  information  needs  and  uses,  infor- 
mation storage  and  retrieval,  mechanical  translation, 

data  handling  equipment,  character  and  pattern  recog- 
nition,  speech  analysis  and  synthesis,  linguistic  and 
lexographic  research,  artificail  intelligence,  and 
psychological  studies.    Bibliographies  are  included  with 
many  of  the  entries. 

OTS  SB- 475  Suppl.   1    $0.  10 

Office  of  Technical  Services,  Dept.  of  Commerce, 

Washington,  D.  C. 
INFORMATION  STORAGE  AND  RETRIEVAL.   Apr  6\ 
25p.     302  refs.    OTS  Selected  Bibliography  SB- 475 
Suppl.  1. 

DESCRIPTORS:  •Bibliographies,  •Documentation,  •Data 
storage  systems,  'Information  retrieval.  Subject 
Indexing. 

Lists  .302  repons  and  translations  added  to  the  CTS  col- 
lection during  the  period  September  1961  to 
February  1963.    Covers  research  on  various  data 
storage  sjrstems,  data  reduction,  documentation, 
mechanizes^  literature  searching,  flow  of  information 
among  scientists,  standardization  of  retrieval  language 
and  system^,  coordinate  indexing,  machiite  association 
of  ideas,  triachine  indexing,  machine  classi^cation  o' 
information  and  sampled  data  feedback  svstems  amone 
other  subjects. 


PB  181  501      OTS  $2. 75 

Rutgers  U. ,  New  Brunswick,  N.  J. 
AN  ANALYSIS  OF  DUPLICATION  AND  CONSISTENCY 
OF  SUBJECT  INDEXING  INVOLVED  IN  REPORT 
HANDLING  AT  THE  OFFICE  OF  TECHNICAL  SERV- 
ICES, U.  S.  DEPARTMENT  OF  COMMERCE,  by 
Ann  F.  Painter.  Doctoral  thesis.  Re  pt.  on  Contract 
CC-4753.  Mar  63,  142p.  66  refs. 

DESCRIPTORS:   •Documentation,  •Subject  indexing. 
Bibliography,  Indexes,  Catalogs,   Reports,  Handling, 
Classification,  •Information,  Retrieval,  Automation, 
Operations  research.  Department  of  Commerce, 
•Theses 
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TM>  ttudy  was  conducted  as  part  of  an  Investigation  of 
tlie  possibilities  and  practicality  of  mechanized  informa  - 
tion  and  report  handling.  Two  areas  in  which  mechani- 
zation has  proven  feasible  have  been  examined  in  rela- 
tion to  the  OTS  operation;  the  amount  and  frequency  of 
duplication  and  the  consistency  with  which  subject  terms 
are  assigned  within  several  of  the  systems  contributing 
to  OTS.    Machine  search  was  found  to  be  feasible  at  the 
simplest  level  of  processing  (report  number  or  series 
number).    Both  manually  oriented  and  machine  oriented 
indexing  systems  were  found  to  average  60  to  70  per 
cent  consistency  within  each  system,  with  an  equivalency 
c€  30  per  cent  within  the  broadest  system;  a  table  of 
equivalents  is  at  present  of  little  value  in  eidier  a 
manual  or  a  machine  system. 

MiSCaiANEOUS 


PB  181  414      OTS  $1.25,  $10/year 

Naval  Research  Lab. ,  Washington,  Dt  C 
REPORT  OF  NRL  PROGRESS,  June  63. 

DESCRIPTTORS:  •Naval  research,  •Scientific  research. 
Humidity,  Volume,  Lithium  compounds,  Fluorides, 
Brain,  Atmosphere.  Astrophysics,  Light  transmission. 
Lasers,  Ruby,  Chemistry,  Oils,  Additives,  Polymers, 
Solids,  Fatty  acids,  Adsorption,  Chemical  warfare 
agents.  Gas  detectors.  Creep,  Oxygen,  Algae,  Sub- 
marines, Nuclear  propulsion.  Mathematics,  Pro- 
gramming (Computers),  Mechanics,  Non -destructive 
testing,  Photoelasticity,  Structures,  Stresses.  Meul- 
lurgy.  Ceramic  nuuerials,  Vanadium  compounds. 
Oxides,  Zinc  compounds.  Aluminum,  Sintering, 
Fatigue  (Mechanics),  Nickel  alloys,  Palladium  alloys. 
Iron  alloys.  Chromium  alloys  Hydrogen.  Water  vapor, 
Sceel.  Heat  treatment.  Titanium,  Titanium  alloys. 
Pressure,  Nuclear  physics.  Spectroscopy,  Radio, 
Electric  networks,  Atnennas,  Germanium,  Solid  state 
physics.  Phosphorescence,  Dosimeters,  Beryllium, 
Reports,  Patents 

Contents: 
Articles: 
The  NRL  Lyman -Alpha  Humidiometer,  by  D.  L.  Randal 

T.  E.  Hanley  and  O.  K.  Larison 
Oislocacion  Dipoles  Associated  with  Volume  Electrical 

Breakdown  Paths  in  UF,  by  J.  W.  Davission, 

W.  H.  VaMghan,  and  J.  Pasternak 


Scientific  Program: 

Applications  Research:  Equipment  to  measure  the 
electrical  activity  of  the  brain 

Atmosphere  and  Astrophysics:  Transmission  of  ruby 
laser  light  through  water 

Chemistry:  Dynamic  surface  phenomena  in  the  spon- 
taneous spreading  of  oils  on  solids.    Effect  of  polar- 
nonpolar  additives  on  soil -spreading  on  solids,  with 
applications  to  nonspreading  oils.    Surface  activity  of 
fluorinated  organic  compounds  at  organic -liquid /air 
interfaces -part  five-the  effect  of  partially  fluori- 
nated additives  on  the  wettability  of  solid  polymers. 
Prevention  of  liquid  spreading  or  creeping.  Behavior 
of  monolayers  oi  progressively  fluorinated  fatty  acids 
adsorbed  on  water.  Effectiveness  of  M6AI  detector 
paper  for  smaU  airborne  drops  of  CW  agents.  Study 
at  the  feasibility  of  oxygen  production  by  algae  for 
nuclear  submarines 

Mathematics:   NELIAC-N  permits  NAREC  conputer 
programs  to  be  written  in  mathematical  rather  than 
machine  or  assembly  language 

Mechanics:   Nondestructive,  photoelastic  technique  for 
detecting  residual  stresses  in  structures 

Metallurgy  and  Ceramics:  Proposed  phase  diagram  for 
the  system  vanadium  pentoxide-zinc  oxide.  Effect  of 
vacuum  on  the  creep-rupture  pitsperties  of  sintered 
aluminum  and  commercial  aluminum.    Structural 
changes  produced  in  a  fotlgued  specimen  as  a  function 
of  temperature.    Specific  heat  of  nickel -palladium 
alloys.   Hydrogen  permeation  during  the  high -temper- 
ature oxidation  of  and  Fe-5Cr  alloy  in  water  vapor. 
Heat  treatment  of  irradiated  A350-LF1  plate  steel 

for  notch  ductility  recovery.    Low  cycle  fatigue  crack 
propagation.   Mechanical  properties  of  titanium  and 
titanium  alloys.    Effect  of  pressure  on  the  current 
flow  exhibited  by  mild  steel  at  various  constant  po- 
tential levels. 

Nuclear  and  Atomic  Physics:  Stark  profile  measure- 
ment of  the  Lyman -alpha  and  Lyman -beta  lines  of 
hydrogen 

Radio:  Combining  network  allows  transmitter  multi- 
coupler  equipments  to  be  operated  into  one  antenna. 
Simultaneous  contamination  and  conversion  effects  in 
germanium  heated  to  temperatures  in  the  evaporation 
range 

Solid  State  Physics:  "Phosphorescence"  method  of  read- 
ing thermoluminescent  dosimeters 

Supporting  Techniques:  Soldered  BeryUium  Windows 
tot  Photon  Counter  Tubes 
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'Li-rttxttr   »jc"-'.     ••v'Siuir   jrrar.     .:>.a.i.i%i 
r»uiLr"".     'LttT-iwai   rrsiiir..     tMI*;.<s..iai 

T'>T|*.i'.. 


11^ 

•MCS 

<oii/«ILt'T  ai"  liMauflofc  0'   WkSL«   |. 
rr...LLl""  . 
»•-•«»  rro  01*.  IT 


r«ML  ru«icTi»<»t 
T»a>)*roa(UT>oa«   laarxcnaTicSi 

•'•"••M' 'allVr    r««a«M.&<    Ira    T»t     M>,^»     jr 

rti,'»ni«»i.   'Vafra. 

•e  ul>«   IS 


aataLIO«aa>M|Ca 

«.»T»/tT»   jr   '</%.»   »go  >(i(4t.%rfk  c^  t.h. 

'•■•rri   ^r  •  i.*^  .»i™t IT»  x < ai. •n*a i «. 


•ifi.ie*»a«Hita 
(•STaacTs 

»r-«OJ   IJT  ji,.  ia 


■latl'xaarMica 

rirrtaa 

I  <^»ii.  •■  <t,i->!«w.T  Tw  >ua>iaHi  (t<T.<ak  a»o 

ra.T'a-.   i,«»^»^,    >.,     cw|..t;(    ,.tT<i.aT.<e    It 

••'   !i:«L  t>.T»»j|.n-». 

«•-««»    T»«  ^(,.     ,» 


•  m.lM»ar«.ita 
lavcaci 

i<"li    If   a  itl«il^.44rMT    tk   w<l«*M(Sil»« 
•'.I'lo-   i-'iH.   L"«   »f .<rt««Ti«4  nioit.'c<«. 


•T»«.IiM«4>M|Ca 
•Mvac  acMarCM 

«    -"I"!  l''-'5a"»~y    jr    jsCk*»iirur   -.at    'O^-ai. 

*P-«oa  aio  jiv,   j^ 


ItMiaaarHica 
•aoioaiOLOC* 


«.    IMI«    »j 


lavaL  ■aoitH.r^icai.  ua.ri.«u 


»P-«o»  vsi 


••4TTt*T    CHMSras 

HtDIMOOrS 


U|V« 


'  .IIMH'.,.    ••••J.t    aNO    "»\1J0ea     *     ,Ij,4L 

'"^•a  ^iiTr->  c>Ma.,r.,4  «»»ti-. 


e»a|N«s 
MNCaaTMS 

rialnit'TT  or  wxsTITwTiKg  iiu|.>  ►n.t  ain. 
1-.y  ror  c(~•»r^.T^ls.^l  MPti.|n--*ir»«NT  it«i 
rr4ai.r,a   i>    trtr-ratrT   au.iiM4T  PtjfM  ae- 
"  ."•HaT'^fi. 
•«^-««»  TJS  otv.     T 


^H«VIO« 

raTHC>«Tic«i    *M*i.TSts 

••rT^kK.f-t.Kcr  TVfr    aNO   Lla'^tl't   ICttXaal 
>'l<-)*««    »M    sci.»fTt>-i   Palt(a^^-.    ixrur,    a  (u 

•I'toiTi.  tr'-rjtr*  M-v^»L  0*   ;t\trfimfr,.i 

"/'LW-InT.    »aTMr,„,|{»,_    T.f-4,    c»    S>.l.m|aOTj» 
'".a  .ti.iir.    «'<r  "irccprivK. 
«>-M>  •••  jiv.    ia 


M-1 


a«f»LI0«ll4rM|(a 

T>«*>laL    lT»rSKt 

4*',0T»lr*     if^f  jr,»^a«.^«T    uf.    rmtmm^i_    ^MOCa  I 

«r-«0»  ••«  uiv.  ;« 

••irt,io«iarMic* 

•fLOIHS 

t.    I'.uT.Ito    vtnLI  :..*a«-.->    c«   CU.1    aal.J|«<    l« 
"">>.•-   'v»r-|v,    '•■t.    »r4»»    |<.v)   Tf    IK.*. 
••>-«0T    Ml  iTV.    .• 


•  tM>ta» 

aiWT  r'   -.«»■-•  r   I'.vrsiiiaiioa.  ur   Kkattic- 


IfWICl 
ar»«o«T  a<ewa«is»s 

*•'""— "t'cr 'vi'i   4NO  L)a<^isc  NttaONaai 
•'TT'waa  t"    xirrri'G  raMi<\^f.   imn.t,  aw 

"^'Li^-iNTt    >aTv.rii(Tica«.  Tir-,»  or   i^  .i^iitoiif 
"•.»!!/•»  in*    air   r^rrfrTf^k. 
»P-«0>   •••  DIv.    .a 


••Lnoo  eiacuka'ioai 
•VatijaciNT 

'  ••Tii.iio'a  si^iXTaatmik  »tGi«TiiaT|c.  ur 
«-..«» IV   a.*  aL«*"  rio«   i.,  r    arait  VI  •  a.ti.4, 
ar>Mt  TM  mv.   If. 


a«c<*«0  r^JisaM 

T«aS<i,aT».rf.   or    f^fCir.a   MlseaHTHI    $[4*l|r|CaNCr 
"r  •i.ai>«   r'LL»    '•    a«»|nOv»   trnftfllK  ."aocKa 
'••<l  .'.   I.'.t'l..'.  .<ak,taT|r<i. 
*f>>«M  Sis  otv.  I* 


aSLUMT   4O0II.S 

HTrt»»o«.ic  '••»«»«Tt»:sTie» 

Ti»tr.i.l-i<%t»'a(.    tur4u(.iNT  Hro"aoaa»  Lafta   is 
•■»H»aao"  ic  'L'ja. 
•f<-«OS  ••4  Jl»>     a 


a«nri(«  or  ■tv'^gTiaa 
»«iau.T  iTi~tTaie  riot 

rrrin    .-'    »•  I  ,L    "csl'l-k    0»    Mlor.(i.Li.«    .>•■    TMt 

"■'-"  n.»t<,«.  '"wa-Ti4uTie»  If   a  >w>.wh<cj  rO"* 
•'    acvOtitl-N. 

•e>«oi  5i«  jt>.  }y 


•orit*  or  •tv*cgT|iM 
vlsaariOM 

"|ac'•^»l"••  or   Tnrii.<T  o>   tiiaaTisi  .r  a 
'•a,a..x''U»'    JHTLi    •!    sfv»Liiij«,.      ic>ji.ri  or 
"..ff^i  Ta  «^.  T."  "ontm  in    auf"  SnCkLt. 


cotiTax  STinaS 

■*•".  LuC    MCS"".«I    aea»o»l»iN»»    atxi    aauC 
T>«     tLt"il.T'    CJ"-"I<IV-.    Tr4     11,^    tcaj.    nai. 
'■'ILta   a.4j   »n  arvcaat   CcaTrni.   LOOra. 
r»  otv.  .T 


aanti.ia>i 

rauaT|0«4  0r  ST4Tf 

«,  a-^Ly'it  >>»   .aiTiaitA  >tk4T|ti.as«irt  ri 
<  t  /"I'li  I  (,t'  I  <■    ••.  Ti.ata, 
M^-aoj  Tta  ulv.  .« 


•4e«s 
tiaca4rT  n.«acs 

-.  ."u-i    T'sti   -'   "»aa  •  »ic  •  rtaai  w4iMiaii<! 
»>    T  .r   --jT»i   ,«o-o  •»£«  r>A   »>-t  »-!■>»  atacaar'. 
afwaoi  4)a  my.  ,; 


»»o>MTie  cea^ouNss 

a'.ac'Ii-'    Jr   •iai.>TLaatiwa?«cwi  oaa^jusuk  alT.. 
•  aj««Ti<-    ia-Cfas<Tt<   av   iM  THoTTa  attt. 
afwaOT  TT4  jfv.     > 


asmaioaar   L4Tta    CONTBOt.    ITSTtaf  ^ 

faaTaiOfltl   'raoi 

»  ira'^  •<•  coK'ajL   Or  Bwutoaav  lari"  o.»  aia 
r'^rT    «|t,k«   J»  aafVLLaaT  (MaaV. 
ar-aoa  4io  aiv.     i 


rata 
•^Kvt  eukt 

^Lrc'aw'-TJiOt.oiiica*..   >.IiTCc><aiC4i.«   aau 
m^«iar»oi»v,icai    itic'S  o«    >a4i>,  ^u.<a< 
'•CITaTit.^..      iaa>ai.aT|o*    %/>   '^ariiia  >c>Ca4C.<. 
<P.^0«  M>  utv.   It 


aata 
aTiaui,4Tiaa 

•^Tirat  -l«a»r»  r*  tm^  >ov.»  or  Tnai.a«ic  4>u 
"•^fir'tat  r-«aaTi*N  .ao*-  imi  raCua^cr  at^rsiNat 
'fiKttiii  •»  tM»  <r..|,MaTwa  0*  n tcTac<.actriaLa- 

'•''t,-  as-^  MT-T.,.|n-aa*. 

ar<-«os  IIS  oiv.  i> 


•aaraiacs 

avxTMCSIS   l'aea|«T«Ti 

a^rr^.^T'ON   «r   ^a*  ioa-ia    t*rfffllh.    TttaaaatMVL- 
»-H«Mtj«  •r-"io».     fso*'.»aTK«  r»   e-i>   act  <tl 
'•v;-<|il    .IT-    tat.ri»y|,a-l'J  .      |arirf».^t»ct   » 
•'lL'   •••s'.'    »    i"ja   THroMTi    •!?►•  vaa<|a>  4«0'i->r> 
^r   tmintthvi  aaiar, 
tt'^OJ  aoT  ulv.     • 


SutLOIaSS 
SatLTiaS 

'irjn   0'    lsT»ai«*  raainic.s  om  aa^iaiiM 

r-:,r    «»Ti      f     4    a.,.,^  r  I « Toar    Bl>^''JaLti1    JilLOIar,. 
tr-^tt   4«t  otv.    I  a 


ac»(>a|u" 
•I.4TIIIS 

rwaL'aH'a  or   raC"io"  ►•la'lv.  stMc'S  roa 
•■'jT'vii.i  i«>alTT|.rBr.t. 

ap>*0l   «S)  OIV.       a 


aa   I  .vf  STI.M.TICS  or  >nuSc 
TMr  al'aav   »»'T«a».   ziacjaiu 


•CI  Mines 

■t<4SC   STuOirS 

a'^ULIi 

iLlu'ia 

CklSSK.    TARTALDS-CAISOR.    41)0   SOIOK-CAISO* 
'^•*t  TST  otv.    IT 

SMirs 

etoiTf 


••ia»T  uat.«  faTiaart  0»   Mtriaetasat  aao  cost 

rasafas   ••o  na»  rt^Qn  p.ir?   aa   a  roaCTioa  ir 

'1tr(.)aoi   ir»Lj  a."  srs^r. 

<  9-«0>   IM  otv.    >• 


O  SMiat 
ISmt 

•■lasT    urrta   (aT|i><Ti    or    rM»i.aCtacikr   440  COST 
T4a<cak   "'..1  nay  'taiio  >Hipa   4<  »  ri^yCTioa  ir 
TL'ao.   s^'tu  •••ft  aa^ar. 

Ip-^ttt   SM  Otv.    31 


•  Taonc  aav  ti 
•laauracTuati 

<    ai.<l.ll' 

H    "trtlr" 

"^iT    I-    a^nc' 

aT'MM,  r. 

1    ^acin-H.* 

Tta 


•C<  t  tgocs   ICLtrTiMM  TUMSI 

ifHMr4CTuafa.«    ICTMeOS 

atiKjy   ur   t»c    t-a'acyiatat   or   Thi  crricuac'  or 
«.a<tO' IC  .'UNVt->Ti»a.     aMla.".  Or  •rw.t.aaAa 
.r\r[   (.nar4(rraitTic». 

•  v«ot  »¥f  uiv.     a 

•C< » tTaTiSa 

^oactLcas  laaaiaci 

r«»i»aTi-<.  tfaTi  i.r  rsvoir  wtMaacr  vtiSCL 
■f jsTtaatt»»iH.-.  rao*ii.i.raa  i«.  ainicaTtJ  ^aar. 

•  waoj  Jia  ji».  jT 


K<<  ITT  acsoauToas 
•fSotaNCi 

L)M.-Lla»  trrm   |\  cOnMc'loa   aiTr.  Cavir? 
il.as'li, 

1T4  UIV.    <« 


act*  MIC  caractToas 

•faur4CTua|a«  aCTMOes 

•r»t«»CH  b.  a   auiTaw.1  oisataaiMi  ca 
*L*'l*.i.  C»T*Tai.   fpa   a-a^T    sa^cTao^CcrT. 
>*-««l  ass  UIV.     T 


BU>-O0H 


KLPeal 

DISIT4L  STSTSnS 


aCtf  lalc    aaTCatAkS 

caoiTauCTian 


IC""st»' <»««•€  STvaiiri  o» 
't»aafT'».T  oaiur^. 


Kf  '  «(4 


4  rLlirf>T  oaTa  aancesaii.6  ST>Tf«  aal  OCvCLOatP 
•Mie.i  arf  ai»i   th«  caavuTCa  TO  acccrT  aaO  aaoctia 
a><  uirriHr*T  <l.Ck  nr  rLi&«T  aaT4  i«ts4aC. 
40-«ei  aas  uiv.  3n 


ri.9a    LLa'tS.    ay.Ti.   p|.|,Pi>i.    a^i  COa^Tta 
a'ViTINt    I14'.laa^    rjt»    C0*^wTI  a    aaPGaanria.   or 
P^a^C    I    I  a»»ta   rar.>aa»   rr   pi  n.tCT    hO. 
i>\«-wi2Ti>a>>.   vrc.    Il-aantntaea. 
*0-aO)  a«s  OIV.   3n 


aCLOWO^CTCLC   rCabSStCai.    STSTlas 

s»4ccea*rT  r4siaa 

T'll  rta»<»iLlTT  o»   osiao  scvcaaL  Trati  or 
"••asisos  T'  aataT4i«,  a  liasious  aaLaiact   la  a 
'Lu^ti  aTtT'a   |«  riacusKx. 
I 

*e-«oa  Tss  OIV.  14 


«cs 

«   a( 

a  I* 
aoai. 
at. 

tCTa 

'1.T4LL 


aarsCNTtw    Cr    tar    CTl.l-11   Ot- 
caaaic   Si/a»taaTt  CC-«tt  rta' 
a  yf  Ch.'Iwoi    tas  sTiioikO  roa 
at    rlna    |>.    Ti-t   Ciaaaic   CJar.S. 
t^t>9  Tfi,M.i:o€   aal  CdariKjci. 
UIV.     a 


a  ^ariiF'C  WTuon  or  aaobaaaaiah  a  jiiiTac 
CPaatjTca    TO   CO<ii<ya<j<:T    aao   CvaLoaTC   CO0€S   SUITasLt 
r".<  oat    la  '   aoaaT-raaoa  kOraccTioN  iHCOOiae 
aPMtat. 
ao>«ea  4T4  uiv.     a 

•Coa«i«4Teai4k  aauLvSIS 
aaTaii  *i.scaa* 

raaoa  v/^  jr  aaoaais  oniita  kOa>aLCTc  aao  coa- 
aTaaiat"  aa^-uonlTaTioa. 


4e>4oa  ••« 


aCS«*w«T|0« 

e4T4  aaoccsalas  srsTcas 

'Laac   k^Lj  n«ra  KCDUCIloa  aao  COaatLarioai 
"aiN-.  a  uiC'Tai.  cnaAiTca. 
af)-«es  aas  otv.     • 


•CSMuSTioa 

JCT   (NSINU  > 

viaaaiiP"  coaau..Ti0H   la  LICoiD  rjCkaO  aocaeT 
rauiact. 
a^y^oa  ae*  otv.  la 


•eoaSUITION 

THcaaoOTMMtCS 

aaejrcT  'iMlo  w.>i-aaaa,4i.  r«o««cfs  acroaT 
r.i  rt.iin  K'naaira'   Taaaii-orT  aao  TaaaTrca 
p»urr»s'».   'Htan-.i.  aiKFTics.   a«*<  coajosTioa 
'^t'lOatw*. 


•Py^Oa   TTS 


JIV.    10 


•«CTCa»ST4u.lae 


k  <-«•*  SaS 


TtviLorr^ats   !•   THt  rittr   er   laTca^aTIoaal. 
•.H-aTiLNf  or  pyrr.^ta  risa-ls«  aau  (..aLlsa. 
if-aoa  »••  otv.  •> 


a<a  luGCo   ra*T|rk(S 

fascs 

LaTiat    i>aai   raoiad   la   iLFCan  a.')  a..v 

♦oi.si0»j    r»    aMOrrwaaaHIC    ri  aT^a. 
>(-Ma  SM  UIV.   ?» 


•Cx'VICai.   tllSlaCMIaS 
ifoca   aavct 

»  «  'u.i»r>t  or 
♦uasoar  tl'Ij. 
M •••*  sat 


a   traCalraL  CaviTy   la  a  co<^ 


•COMMaae  4ao  caaraoi.  ststcms 
pfsisa 

sorTaaat   0LS|.;a  aao   larLKMcaTaTIONi     a  tTu<TT 
r-r  /--..^.m,.    I.,  cmmaso  aao  roaTaoi.  STtTca*. 
*e>«03  asi  OIV.  3n 


aceaiaMlcaau  "laCASCS 
rtseasc  vtctMs 

ar^Caacf   a.iOJrrTt    Or    T.<    SCaTO  MCOICaL 
Laoo«4T(s,».      yfyai-aoaai  OIKtUk  -»  rn4lk4>n. 
ae-aoa  «a3  Qt».  if- 


KOaaatalcaTiON  taulraCMT 

aaTCaiMS 

rrrtcilv".CS$  or  ar  LO»a>iTi«icaLLT  rcaioDic 
»»Tr.r»aa  rp»  osc   'r  th€  r»a  aao  wavtca. 
*P-a01  esi  OIV.     a 


acSMatalCATioa  laulaaCKT 
•4i.ai(-T4t.>tCS 

Tcai'j   0''  Tao  rjaa-aar  pacai  roica  raoviuc  a 
ro^aaao  <.ao"au  c^'.aiii.icaTiOfc  «taTi0N  tj    it  sct 
i.a  qy  o^-L  ••N  aryra  paaac»afT|s4. 
•e-aes  3>«  otv.     > 


•CMfiaosoats 

•  ATI 

tfH.'-Ii   -»    aa-laT|aaS   oa.   Ctwl.    DIvISK 
'^-aoi   lo«  OIV.    1/ 


k  oertasf  STSTfat 

;Tivta««i 


acoa«uatCAT|ON  SATtkklTtS   laasSlvfi 
•AOAa  atrkC^Toas 

rara-iip*    or  isTTKia  tiarkfa  sracc  .iOaauaiea- 

Tfoa  rariLi*l€$  aT  ar-i,    «,   y.   aao  T«|.i|iiao  Ti 

rUkU   noat-H    roa  ..ai.    |«   aakSlvf    MTlkklTC   ca««uait- 
AD-aea  ssa  UIV.     a 

C^a»..  ci'lk  P^rtvft  aaou>a'   %tout.   »Oi»oka- 
'tj'i   as"  af'o.«arr   L.1(rtrtM..      >>«LTeH    iaa4ovr«ti1  •eoaa^MICATiON  trSTfaS 

■J    I»r»i,»faT|i). .     tsoTttTins   <ir  arsi^jacis  ctacolTS 

»IN«T   I  la'Ci   aaam    irrkC»«.      Iwoa«4TlM 

.^r-l>4Ti».  my  cat»M  Civil   JrrCNV.  Caas-.  aaouai  ik'kTIC  raorcaTILS  or  aoOOkAa  claCOITs. 

aiNia'-..  AI<-ao>  ••*  OIV.     a 

•t>-«eS  OTI  ulv.    la 


•CtJlf4T0l.S«T 

4aTs  iseraaTi 

'■'iN'<.»    •%   tw    (LiaATL    alu    <C6t.taTloa  or    TMt 
'.•>aa'«  ii*»aT  at»cr   i««o. 
4>-aos  Oil  OIV.     ; 


M-3 


•COvauaiCATioa  STSTras 
rivik  ocrtaac  sT«T(as 

'Wiu>'iia«loN  aai;  patst..TATioa  or  cavias 

'«!•    roa    orrlCC     -r    CWU    «Cfr%»r    uW.       A 

r'aalallMT   AloOv. 

AA-40a  TIT  OI»y   M 


COM -DAT 


«IC«vt«a  Ti«««* 


«>   ■•»  •*•  Of*.    M 


eavricMTtaoiP  <M*n 


•carxMiCM.  •«cua 


in  MTmuc* 


Hj^i««»"  tii'ui.**  <~<vtt.     T>r*«r  w   iknatcno* 
n  0I»>   I* 


•»r»m»i.4.     '••o^TltH.  Kurict. 
*»-«at  TM  oi«.  i« 

CMVMITI  MTMUCt 
•L«M   TIITItU 

•*  ni  Bt«>  1* 


•ctoMtn  iMf*ai*k« 

fawlflia'Tlalll  W    u.«t»-«tT4v  CONPOaiTt 
TU  0I«>    I* 


'•Te»t»».».     ricnvrTlcat.  *iuMtt> 
M  Div.   I* 


ttwtaia* 

"»»«V1»    •*     •-■<(»*f.|«>-,    <|\Ti*IO    C()»UltOU«> 


»•<    l>.»rt  »1«>T  «»   CMT    IK  tItClklOk*  4«i  aiM 
to  0I<>    M 


•C*VIM*t 

vt»*«Tia« 

•tVA.Ti    »»    »I««*T|IJN    Tl.»T»    u»    VMIOW* 

•  »*:'»4r»  coifo.  Tjiu.s,  'Tt«Tito«t>i  i»ca«tti 

f»»T«<lT»«i,    (MiatTCt,    VICMT    ^nlVSt    0IL(4ai 
*»-«0I    OM  Ut».    )■ 

•cntTtt,  wieaTw 
•  IC   CI 


*f  M.««Cm    v;s    •    <UIT««Ll   OI«*t,llllMS  <Mt 


auav 


aj<»»   |iv 
i» 


'0»C"»«'f  »a«  LaUati   caT«T*4.   ^vf" 


•cniaoaieti.  a^ict 

•«.»lTICtT» 

"V.».  C"    o.   t'».',»    *•««»  IS,   ITkCtjMCt. 

•"».">»"ti»4.  •■<«*  »••»-■  |i<r>.i4i   <riirt(5  j»  cj* 
••-aoi  Ma  u»».   IT 


aevtrimaicai.  ■ooict 
«»»aiLlT» 

'<r\t'iQ   -t»<»o.»t  r»  rii.cii.t4  r»cl«K..U«. 

••\.LL»    «l«-J»CT[«    TJ    T-iavCwl"-.    ^(Xr&i     >,.«J.4<( 
"t     TO    aikt'Mi    M     tMOrt    T»    IftjBiT    t    fjC-    C  M»« 
wn-lriT'    Th'i,    TM«T    •tt.f    Ta    aiMk    "OllOk. 
•0-MI  001  Jl«.    .« 


ae<T*  nTCCCUf*^  IT«Ttii« 

~>n<.»»H  'H  c^-^vj'K  urtciittich  4r«jaT<  a«iCH 
"•«(.  i>»^,«n  t.»an.  *•   i^inii   ,.-  r^ai4au   ii«c 

••♦|LI?«»IO~    OO    til    rCHWlTlM     C«l|»«(l.l. 

»l»-ao»  aoj  UK.   ju 


MlV"-**^';,    u»»«    aaOCfiiOt     tfSTlx    atj<M<,-<> 

r»,ir»T  iic-'THia-.i   «i  >*i>i.  CM  >  t    ro   |Nr(4|a   <cK>arn 
»«"-«oj  aia  of».  JO 


aotTi  aaoctttl*^  tvaTCas 

4ia  ravric  c*iTa«t.  >*«TtM* 

«   'LUr^iT    U«T»    •V"CCS<|M.   »»»Tr»    •«,   Jt.ii.onx 
»~IC-    »«-»«|»j    TH>    CwauTta    TO    tCCtHT    1,0    *i.X'$< 

•?•  liirrihr- »  «!•(<»  o»  'tttoT  j«t«   <>.*,£. 
M<>aos  ail  j|«.   v< 


aarta 

THf  cau.'a>c  -»  •  $n«»lc<k  x»viTT   i«  *  cv~ 
*a««vM«  rLi'la. 


•ILUT    •«»OOCTt»«.    oa    'A.aSS    C«»«T»l.    nJLJCat. 

*0-ao>  aao  ot»>  la 


•  »Ltu<T  u*T>  >a>Kts«l«s  S'tTtM  «at  oc<(LO«tn 
•^lt»  "»i>"i'»   TM»   c"*«uTc«  To  acrt«>T  t«0  MIX*l« 
«»•  oirriar-T  «i."»  na  «(>t«ei>.     onMTta 
•"JTISC*   »r»    Tmt    <TST(a   tat    raiUhTfD. 


IMI«« 


v<«  cata^T  aawwrTioM  varacirr  o*  aoauLM 
•>*rcai*i.%  t"  M.''i-c*tlO«Ai.  cji»in.mj«i. 
♦^""•tTitat.  ai«a>4CH  rga  •xxdutiha  Tw»  ^litest  . 
•r««i«  aiHavida  •»  •>»•.$»  »a»pt  Miioa  u  aaaTici.* 

'•janlWI.      r»»te»    0»    WiIk   CajlMtHfe   OK    Tic 

•rxavioa  or   »»*<«. 

ro  »!«•  t* 


K*VtT«t.   »KIU«TOai 

MTttxiTU  laariatciaki 

TLtCTaun'c  4»-  rMr»4L  cch«iura«Ttc.s  oa 
•^•mofc  (»»Cli.L«To»»  rrm  um    ik  S4rFL>.l'c>-   '»»• 

T'C't*"!.!     I"    THC    ll><     or    k«T<f4t.    Tk4K44TuaC 


n.9a  CHa*ts.   avtna  n|ao»4«t>  aM  CJawoTt* 
•■VJTIM  ri4''«4Hf  rja  co^^bTi  a  tontmu^tH^  o« 
'♦*4«   I   pa!(*Ca  aao^aAa  oa  a*p^tcT  t«o, 
l'v»-^oaTir»»  I,   w*t,,    I  l-4a*^»[>i4f  <• 
»»-oo»  ao*  OK.  Jfl 


'".Taov. 

*P-aot  000 


UK* 


acnaoaiHOa  oliOU 
fvaCSMt 

^4cC'JkaT'«<i  a»-<|4«.  ovCafloaa   Ik  4   l.«W|a( 
•T4Xt   ^M,  •H.mt^ior.  rmrtaun  w^MTIfr*!  a-n 

"^.•^tC     ST»'HC«    "N    Txt    auT4TI«n    »4NC>    0»    4'» 

•  •1»(.  cot*a»»»oa. 

•I  ulv.  2a 


eowuTta  kOOfr 
■ioxTie  co*c* 

4  aisaa*  •■aaai.t.t.i.   tuwMTca  «|t«.  t»««via,« 

T»4<|V(*. 

10  OK.    >o 


aC*VST44.   0KtLI4T0O« 
TOaaNliTom 

fLfCTau»'c  4»-  THraa4L  cckiint aaTiCat  j» 

"^Wmo..   f>'ClLl.<Tja«    rrm   u«(     |>.    MTCLLlTeS' 
T|CI>.4a«.T     I-     !•«    Il««     Oa    t^TlT4L    Tt^KaTlMt. 

'".T-TOl. 

00  al*>     a 


a04T4   aaKCStl>«   |T«Tta« 

4aT|4iaca4r»  ocairwtr  »%.  jum 

IS'   "»    C'"«IriLa    •%   4  i-lGCalaalKt 
t»>».    *TMl."    Tl«Ti>.,,    ttP   mtkH,r,l%   cifcCi 
•»u  OT«r».   araL-TT-i  rio?T^   YTtTras. 
•^-001   TO*  0T».    JO 


a«:cu40- 

aT  »ia  t4kC 


ae»»0T4t.» 
atiTuac* 

*ra{T|g>->    ■•!   -tlTlMtS    »*    SCtCS.       ii4CriO« 
"»>.<4SI«>-»    •Ml    TMraa»V1T«4alC«.       4an.lC4T|M«    f 
"lOtC'i     P»H4C»<S<In    i^    CCILarTi.        r44i«^>Tto« 
or    «  i4|TAf.    "uoi. 


ae4T4  aaectMi*^  t*«rt>>t 

pritaa 

r'"»'illa-u4$e-   ••rT>«x<Uk.o<T   »oa   StsIi.'  jlrCLO- 
"-INTl       ilT'    aaowJCT,,.,    »,(    •CjKTlOfc    .TiTi". 

*f>-«Ol  Ma  OK.  Jo 


aCilWuTCaO 

eimaMTiM   uwaTioM 

r"iTti.of.  'v'araacn  o«  M»tc<ia«%Nr  o»  4  «•€ 

•  C<ja«T'    nr»»OIi    ro4    c>Lr<lk4T|\«    MIUT<«tTe4     laaaCT 

oanviaci. 

M  JK>      * 


ar-«0*  TO* 


•cmicioat 

loSCCTleiOCa 


OK. 


COM(«>IMT|«ll 
•OCatT  aOTO* 


ItLtt 


•««Li  1  f'UTtvt  •OMuiTi   aiaru.eNTi   Liaio- 
»4t'«  »•<    ;<t.<MO<->s».atTc>  riiiaisuTic<  jr 
a»Tr<«T|«L  a'at».L»«T<i   iTaiHi<|$  t*   ■«,^.oi(txTL-»t 
•-viI"rT"Ttf 'W4-I-1   jso  >i.ii-r-ftTXTL->-i>»-M<-)a«i.i     ae4Ta  aaocCi»l>-t  tTarfat 
li:i;;7.i  OK.  .4  .-»oa-.T,«.  ..Touaac 


«T«  aaoctMl*^  OTaTta* 

PtOITat.  coiwnoa 


"M-wnJlta    <4.N(*>r|qs   o»    .caC    4«tuC|4riii,    aaa* 
ro«    ■•4S-'4C-'I«    -"a««-<IC41l(^. 

M  «•«  OOT  UK.    JO 


"talot.ic    ••■«u«'.»jj    4LaaaT    o\   aav^ct    LIVSIVt 
j-T^M-^ario   '•4T4   •».)'t»toa   st<t«.n  atW44C'<. 
M>-«ej   Ml  UK.    JO 


•■nut»A.i'»i.i   -r   THf  aiaaLTiCa  aau  ntCMaaiS'*^ 
•♦  "HajCKM'ios.  •4aT|c»i.*aiT  itr  Moaa«cacju«  "^»- 

OIL'TION    »a»»    T«»»    «4«<3a    Pnajt. 

ao  101  at*  OK.  iT 


acOMicac  oeoiia 
TwouHwT  aioo 

ItTtaT-la'TIIM   >W    tTIIC*at.lllt*   Ok    4    taXaC-COV 

»T   «••?*€  or  4fT4cr  rajn  rn(   afaiuak-i   iwar4Ce 
•*i*S'par  ui'laia<iT|oik. 
ae-aet  ya  ui«.     * 


ae»»e«tieTiei 

T-l»>.<44T'ui«l    »r    a<lS»l4«    UTIClCS    4    vTatoltTIC 

»«v  4<jTo»»T'c  co^Tan^, 

»o  aoi  Ml  ai«.  ;* 


T»4>»<v4T»u»»  -r  autsiak  4aTieLfS  «  vTacaafTir 

4MJ    4>lTeT4T<C    CO«»i««l.. 

Ml  UK.  <* 


acwaNfTiei 
lTa*o<l4 

^IViltlC^iCt    -r   CTJt.axi.TIo    IN   kCU<C4. 
TrtM-KitOi.T   '»»  tr'^'^fi    IN  Tir   »raiaa>  jw^XxaTIc 
•ri»«iitl'.     ovMi^f^rfc   jr  i>4.  ^*»fas(rTi;»  co«- 

"TKIOk    .«.L'    IT    »wt    ICcatlOT     41>CHH.     J»    ?•« 
r»H-«s    4{4r'«T   Or    >CtIVL>.    o^IT    l««). 

"•»-lV4T|i,.. 

»^-•ol  MO  aK>  JO 


aiM.lOoaa*«TU 

•  i«T»acT»  oa  aaatas  an.t».Ti.»  aauiuCiO  la  Ti* 
ro.Taot  tT'"!.**  MtrticH  aTicli*  4f  LI«CJl.»  .'t 
*»i401  aao  Ufyf,    <n 


aCVCLOkCt 

'■TCI.O*^     •'•J    4* 
W    '<CTC0>u|.o.|C4i 

^»<.   toyTi,. 
*e-aoj  laj 


ICTCLOaa  icaioric  vmUiijn^ 

CH<4T«    ►O*     »4r»    SOUI-'     >*    s-i 


^•-•4«T  'f  tT-«o^iu«  o„  thc  crriCTs  or  txte- 

»"j-<t'    1.14    ■•..ocas'*  S     K    flT.at     lhtTNXTIU«4L 

»P-ao*  4a*  Ulv.   JO 

a04T4  aaoCCMI*-*  |T<TCa* 

TtaCMiNO  MaTHiata 

«  I— ««!.»    -r    iT-aj<lj»   o«   TMt    irricTi   0»    ILC:* 
T»v-.I'    -»I4    Knorr^StsS     I»    •lT.^4C     ll.tT  <gCTIU«4«.    • 

UK.    JO 


aeara  a«occ»SI*-«  iTarta* 
TCkTO 

ri"|a.  !»♦  •ontr|C4rio.«k  41.?  r(4kiaulTT 

ro  ,o  j*Ta»T  !-••    »0*     l»r|jvCr4*T     jr    Tlir    ."•4%4     I 
•  •' i»4r    *1C    '414    waoruMs,.    fvafrw. 

*P-aOJ  010  UK.  '>o 


•eara  «Toaa«C  •Ttnat 

">*.T»tL    *»     4>'«    4-lT1.«4Tl(     •LI.OraTIC'.    tU    L4«»r 

•ri'  c»n.fM  <T»Tt-«. 
ap-aai  *oa  jk.  ><■ 


4T4  TaaNlnltaiOk  «T«Tta« 
•  la  raavaic  cONTa^  tTiTtn* 

•  'H<.«T  U4T4  oa'vti^lNt.  4TaTr*  a4S  ac>i.LO*cn 
••■|-'  ark«i»i  TMT  t«^auTc«  to  4crtar  4.^1  aaictK 
••«     irrihr.f  »i.»»  o«  rLlbT  u4t«  antaut. 
•^-aoj  aai  UK.  JO 


»   rLlbnr   U4T4    a40Cltt|..<.   JTlTfa   aas   O0.lk.0to 
•Hl<-..  ar>,a|Tt   TMO    CO««vTC«    TO   4eci>'T    4'«0  aaX'Sa 
«•«    'irriaf'T  ai.^i  or  «(t»>R(,.     cwwjTta 
••"jTiNia  tc  iMf  <TiT(a  4M    patVkTrn. 
oo-ooi  aoa  UK.  Jo 


ri.04  c^ia'Tt.    4T>Tta  o|a6>4't.   ak'i  CJ"»uTta 
■"uTiNt  iiK'aaaS  rja  co»awTi  a  »aotM4nrik»  or 
a«4it   I  t  4€*ch  m%i*,^tm  or  wo^tCT  nt. 

1«a.«>UTir4>l.    vol.     Il-4a»t»0|»f  a, 
*»  BIV.    M 


•MCOMTaalkaTIo* 

oiOLOoicai.  aaavaac  aocnrt 

"WlcaiaT'uk  T)r    urr 9kT4M|44TI0>    MOCatSi 
rL4a»    III     a>STla,     l»    •hick    41L    T041VS    tk3    B|C«0> 

"•  .4-<i»»»   ]•    TMr   araTCa  4Mf   tilaikaTtc  rx 

W'14N    k*9LT». 

•0-401   Tie  OK.      J 


aotrrullOk 
rtaTLklun 


MT-IU 


toHt   iMMICOkOUCTOOl 

I^LIUO    COM^OUNPa 


■wvtLt*».'»T  or   ■•a4avCu  iLCwTaon  IkjCOIJa 
''.r'.for.    i>uiu>  •wo^awiot  »i,o  oTxa  uaico^ 

IM  OK.    4« 


^4n.li4.  •MUxi'H.  v4ft4Cior  rioocs.     aacciaie4- 
\n%  4'i.  a»uc£<«  4,fvetoai«f  T. 


■  >-aoJ  Ml 


aei>«1   iMMICOMOUCTOai 
.("ITtai 

4rts'iai>rNTt  -r  LIscaiwTH  aao  akIScrauvr 
r   ««ni  (.>    ,  «,(.  ariaa 
'■faaiTC.   4  1  Oa-TwatvOLO  ulTa4jTk4Hlc    44aji 
>^^«rT0a  LI-ITta  a4a  OKIakio.   arariaaakcc  or 
r^u4<n  cikC"L4Teai  1  oapr-fvaT  a4aaMrTaic 
'       iriri.  a'at  4a44.Tj(o. 

I>  OTS  OK.      a 


•orro««4Tiek 
«Oi.iD  aocaCT 


ILCMTI 


•>troa»4Ttu,s    t*0  STartat*    la  aiiau.' 

4rtri.ra»Tio  C4»f.ao.a.to  luiiD  aaoat.i.L4.T  aa4|N$ 
•"T  risiTi  i.rfc<iTM.     orroaaaTios  or   vi$CjCL»iTi» 
'"^l***!  v    |i*'tMTt   i.r«a.T»    >an  *«<a|i44iT  eatis 

•rcTIOS    UV4    4liaL    4CcrL4.a<TI0k    L040». 

ar-001  aai  ok.  10 


rMTitroT 
rmTieMTta«'ie  aocwrt 

?oaTicu»*t40I-a   !•    MUNak  a4aoT|u  rLulai 
fi.t.  fitt.  e'4L  H»"av3«»i»c»t  dOiakC. 
*e-ao>  MO  OK.    !<. 


aNTCMiat 

iLtCTaieai.  tn^ 


r«O4TaiO0Nuei  tic   4CIM 
•acTtaioMwact 

VklTic   .kaLTaii  or  •u«ipa«a»|ka  at  aiaco 
TkTtrTiOfc  f   aCTivi.  r-*Kt  xaTicitk  4*j  an4ic 
f  a4CTt«l4i    uaa. 
ae-aoi  leo  ulv.  10 


•ottoiTaicoNuo  tic  tciM 

atT4O0LI«M 

»Tt»iis  "k  ucaPiTaiaONuCilIC  4cn  acTaoOLMa. 

*o-«oa  «oo  UK.  14 


•ec«TooTta  tK*«Tt 
viooariON 

arsM.ik  'r  viaaaTiok  TLiTa  ^  vaaico* 

-4i;«ISCaT    4.-U    ST»ICTl>at<    t0t4Ttr>    Ok    CC4T4|k 

•  KCaarT  i4>4uaa,   r»ul«l«».   ruTaurra  CKi/*T«. 
r»»T40Tr«»,  raifttTta,  aiCMT   amas.   oucas. 
iriaaraaias.  ako  tjoj. 
*0-*01  0*0  UK.    J| 


•eciTaerrit 

vioaaTiOM 

ttiuiT*  or  viaaaTiOk  t«.»t»  ja  vaaiuat 

"4(.M|««.aT    4'u    tTV'ICTuaiS    k0r4TiCI    Ok    CC'lTaia 

4?4r.«rT  ca'aicaa.   rruiaCi.t>   OitTaoTfi  CKoaT^. 
rr»TaijTr«s.   FaiOaTta.   aicaiT   <a|ati   eikCat. 
I'taaraaiHf   4«io  Tu«a, 
•^-*0I  0*0  OK.   Ji 


•oeTfcTooo 
ocacaaTooo 

'ICNKiaua  roa   lanacNAklk*  acataaTca  4au  0<- 
»'CT->a   Ik  T'*   |>aro4kC(  «t.4«.;aa«»kl   o»   "icao.arf 
o>t.ao«Tti     I<Tt.ai>.»   or   uc»Maut    To  acawat* 
•».T»  or  kfiaaorat   Tao-auaTj. 
*D>a01   MO  DK.      a 


aerTraaiNAMTt 

fOU4Tie«» 

Uvts  a4a|c    (c»4T|0kS   akl    Caaivtl  rja    III4CL- 
"kn-ITurt  arMTuaaaTioks  U  ' 4ari4CL'-l Jkino 
r«»rt. 

*»-«OI   l»f  UK.   .« 


•OirKL   (IMINC* 
lONITION 

isnti   TO  4 

"••ITIOk    l.-'l 

»o-«o»  ••* 


aoffloa 


»loi.l«644»MT    Ck   COaanESilOa 

»   I  o»   Tf«ai«4tuai  aauaLtat, 
OK.  >y 


girauMat 
rik* 

a(VA.TS  •»  tiaraiaciirrak  lk«f.sT|64T|4k  or  thc 
rr»»ti  ra    v.aio»a  urotTau   ataaacTCas  oa  |4t 
rrrrrTKikfn  or   4  a|k«ro  Olrrjwa. 
ae-aot  Ml  OK.     a 


aCLTI 


acuCTaie  CONNrcToa* 
rUCTOIC   C«aiu 


»'>I.U"IL|T»   4k- 
<»LLI'4  . 
J   ITO 


L.trru<lwk  or  <uKt  1.. 


afstakc*-  a4t  -iKtcito  lu  aukTiaLl  Lktaiar  1^ 
«i'c»Tiu"  »-i»4ciko  coTacrfwas  rja  CLrci4lC4L  c«aLt 
r-.^arcT-N,*. 
4D-a01   JM  OK.      T 


actrcTaic  ni 
aaoaa  autM* 

rrroaii    .u   OOT«I<I    WTCa   44k«r    a^MLJTIlIk 

»4j«^    L'iuS    TO   4    aTcitif    or   a|raja4vf.   ■HL4«lMak   4T 

'^i.^r  *fi-it*«  -iCL-a  ■»•)  k«>«wSic^-.r>«. 
*P-aoJ  aM  UK.  a 


aCLrrraic  ao«fa  aaoauCTlon 

vna.Tle"'  CO»M>»TI0k  Ik  IICJIO  Fi«L«.0  aoCaCT 
r"«.i'«t». 
*^-«0l  000        UK.  17 


:i-Tirs?i:^*iis;;;iT4L  •«'■•'"•«  '•*•  "w^t.on 
*T:i:Tiini'«:ij'*^     '^«  '«-»"•  .c»T.oci.-*kT., 


U   IMMICHWUCTOai 
•laokt  caaaciTaot 


H|r.H   b   v*a4CToa   niOOC   uCyCLiia«(kT. 
•»  *M  DK.     a 


EOtNCC 


IwTf.kai.   iiu4.|0>    SULUilOkl  rc«  CMcuLaa 

>4CLCI.    I>I''bc£     «.Trkk4a    401  41. k*    S»'4CfJ    440uatn 

.  Ciacoar'HCNtr  or  4  rucii  »na  nmi  o«u€a 
»>4nri  r.LCuLa'iokt. 

•M  oiv.     a 


MMtTU 


ixnt'tu  •lai.lor.aaaHT   Tu  >i/a»i4ki   C£>Taak  4^ 

'k    Teas    tt^>n4k,     4'T     C»l*<;r     I.ITt«4Tu4(     la 

•Tfi':4t.  Li«T»aotoo». 

M  UK.   la 


L4r    ITlTt't 
|eT«OU»<l*<Kf«CC 

tsvt<iie.Tiak  r*  F4Tcai4i.i  f<»  uM.  la  4 
ln-»T4Tr   lL(rTaoi.ii>|.i(aclkT   nisvt.ar  DCvlCt    Ik 
id  T.a.  titCTatr  ritLo  »04   tCTK4Tic<  or 
t  'Ltriapi  ua|..racrki   IS  aan«io»o  4t  t.t4STIC 
It*  aao^,r»TCO   THaoiiOK  »  f  i^<nrttCT>ic  ciaaatc 

yt. 

OM  Ulv.     a 


aeoc  i4caTaTigM 

e  (iL  ocrtNac  OTaTtat 


Ta^asufUk  a'-c  aatt4kT4Tidk  or  tk«iaiMacNT4 
•  roa  orriei   »r  riviL  uircMI  use.     4 

MklLITy    STuX.. 

0|T  UK.    JI 


«    "OkTl    »4i«.0    aaottOOHa.    TO    tV»L04Tl    lt% 
■a«».    4ka"l.4a    -ISTBIailTIOt     4,n    IkrtKalTT    3» 
1  41a    T.a.    'CaTTratp    SltlTkOr     04    r4M«4    44T   ri,u« 

.«Tr.Ttl    a    "a-TiaraCI    O-iCT. 

•  10  OK.    i% 


llCr4kv6*aaH|e   vttSCl.   «a.4»    C4>i|st.   }aj   anlCM 
'im*"   ie"«-SO-).-OI'j«   «unv|T.    sraTTCHiki   larra 
av4T|0k<.   4k-  s'M4|c  Ki»a4CT|o«  sriijics. 
i>   1*1  UK.      I 


accai*>ic« 

C(  frs 


'4 ICC  HC>-av|Oa  uaaia  4i.T|ak4Tivi  rc4as 
Iff  (T^ir'aTio.*. 


ICl 
04  •«    TMCOMT 

t.aalkaT'Os    0«    4    CV.4SSIC4I.    roaik|(.4riOk    4T 

»i-*cTMi4cr  r«o"  T«ait  ourix^T  virafji.Ts. 
r>  iraasT   vr  a(s>K.T|««.  s<H.wTlo\a. 

ofr**  *••  ox.  >«  ' 


le  caoi't 

T«le   COM«CTn*t 


aruakCH  •«  -laccTir  1c  ••.t.Tiai.e  CkCMtaf   Ik- 
.ariON  airaciko  co4kcrTuas  rja  u.r.Cr4lC4k  Caail 

WCTOfcS. 

MO  UIV.      T 


M-l 


«u.iir.c  4k"  TrrHsiC4<.   laroaturici  a, 

•poT"    vliT'f.ni       Tat.,^|,4T|uk:. 
40-aot   »|T  UK.      T 


aCLTCTaicat.  cO'^uCTaact 

lOketaMCM 

otTcar ik.Tiok  or   laaritakcr  kH4a4CTL4isTics  or 
»  i.4o«CMiv   lok-aaMfai'  «oc»ft  aaox   »m)4   tm4t 
»M.    <MHT»   ••4«ta    1    <t44|riC<>T   COkTalijTIjk   T1 
T"t   i«an4N'L  cxaaacieaitiica. 
IM  Ulv.   Jp 


itrcTaicaL  co'VucTaoct 

atoiua  rato>«iCT 

•ocari   i-sia<i>«kT<TiOk  rra  tm'  Hcasuati^aT  0 
»r  'ikOticTiwiTT.   -|T.,  1  (•rrrlr4><i  aajiie,   aso 
I  P»l   •4vt   a'ua4«a»|Oi    Ik   IK    LJara    lo.JSaHtal. 

M  3I».       • 


a«LrcTaiC*L  laacoaNct 
ikTcoaaL  looaTiOkf 

I1Tcr*4L    i.gu4T|M    SOLUI  lOk^    rO«   Cl4wM.4a 

P4<»LLCL  oi-ou;  a;Trkk4S  tointLT  s»'4etj  4aa«Ni 
T>^  rtaci,.*-'KtsCr  or   a  r|«cif    roa  nasi  oaufa 
f"»'r-iasci   C»LCU«.aT|'»n. 
M-aoj  aTO  oia.     a 


aCLPCTaicat.    laaCOaNCC 

•«4fuac<«iiiT 

»tC"*.|»<ir    roa     Il.TtaCH4«l»r,    ..C>t*4TC4    4ku    0»- 

TrcToa   II.  !•■,.   |aarj<kC(   •i.4ju"t"rkT  or  aicaoaavt 
okt-ooaTM     i.aTr>a|oi.  or  itct.aituc    Tr  ofawaf- 
'^  .■"■  or  .r''iaaO'4L  Tao-auaTa. 
4P.ao>  JOO  OK.     a 


aCI.PCT*|Cai.   NCTOOMO 

*TkTHCSIt 

<tvsiiiv'TT  cpkiircatTiMs  Ik  srkTp«.sis  ar 
«rcKr  "c  MOTaoa.*  ,^i^  laakaisToa  4aaLirica«. 

»O-a01   Ml  OIV.       a 


aCLrcTaooci 
acMoarioM 

«Tiajiii  'f  MToajois  aak,  ci'ark  tvOLJTIjk  «ku 
T**   l-#LLik>-L  or   aaaraaro  Sca^rakCf.^.     kicaCL 
4*'j  auaTlkii-  iLT'Ta-ots. 
4C-O0J   Ml  OIV.      a 


aCLCCTaonct 

OKILLOKOrat 

•rscafcCH  o<  TMf  att.4T|i.k  Hcractk  Ih»  aLtcTao- 

•nikOOajB    IL4CI     ak»    tlk^bt    fri.1.    aCTKJTlfs    Ik 

'•k.  acTika. 

*e.>Mt  Ml  OIV.    10 


ackrcTaooci 

(iLVt* 

aiLvrk>c»ua|v»  aaTTcav  aroaaaa.     Sta4a4Too 
*^>j^lt%.     a'kvta  rtrcTaona.  caLCmaTIOk  or 
n.irTaot»Tr  vdLt»r.     aarsaurr  jccaT.     kM4a»|i«t 
'•uatraa.     'LtcTaicai.  Trsii'o..     rkviacai«kT4t. 

T'iTIV.. 

Ml  OIV.       T 


atLTCTaaecs 

TMtoniowic  rOnvcoTta* 

fl'tHf-lH.    aao6»4a    Ok    talTTra    a4T<a|4t.I    To 

r'T«««ikt   T'tia  ••oTP)T|44.  »ra  o»r    Ik  LJa-T(4ac«a> 

Tiwt.  thi«h»u,ic  ri,r«s,  Cbkvrarcas. 

*»-a01   Mt  OK.      a 


•CLrcTooect 

TMIo^lOtilc  rniMtOK 

irvCl.o«»kT   or   a   LOa-auaa.rwMCTIOk  COLLtCTOa 
roM   THC*.  ie.|C  r^mty  cnkvOTCas. 

<0-an«  ai*  .k.     t 


BU-rL0 

■^•»IC«t   -l ■«€••»>■  f«  Tt%   imtt   or    TMtkMIC    a^ 


*a*a«iec« 


IM  ut». 


«cirer 
■r* 


;T»e  »ulm« 


»    "l'H.I<^««»»»    J»    AIM.    If*    M«    (I,:!!!    4A«( 


«kreT«aM4N|TtC    M«M 


lat^    r.  kr*Utl>    «•    r»CC    VKr     frm     J^     r»j    i<T4C-% 
C*S«*  •»    UM   «W   LAtSI   tlUL   MOIITIC    fllL*. 
to  ulv.  ;• 


CNCMT 

■■»j*i.«  »i    c*i.Ciil.«Tt»«   or  t,M*iirt  o»  uou'Mi 
«»«Tt «  ii^  '«<!»•"  vTtrrs  Of   NijCLil* 
«*>M1  AM  o|«.   ifl 


•t<*1.0O|il«  •!••• 

v.'»-»lll.-     iN»w«.«Tt«   OnMlak   T« 
*e*MI   OM  Ul«.    J2 


iMac««ii«u«0  •TMuetuact 

•    -^'t-l-'lOW   «»    ^uCLt**    •f*»«ft  WcCTt    III 

'•n.  CLun-I-  ««(>••.  »>>  nK.KlP'   TX   ic>|«««  or 

«•-.  irti,*,,.    •«at.<'«fS    tMl   0«.S|r,\. 


»■»  "lTf"«|ii»«T»4.   Cuuaiir^  »(MI  *  ■!«■<«<>•  t«»i 
•'i.lt   l«  i#>l»tn  «»   tMj  mlTiM*.  Vr>  Ciiww.^- 
vt^'ito  •uji-ijM»  »a»  fMT  i^t*t  crtksr*!.!  Mt. 

M  0I»«      a 


••••KTif  aa»-t.  *«M»a«#r|f*i«  ftiiiric«  to  a  •«^i«CT'>* 
IJ*  JIV<      a 


Vt-VlC*    Tl>    UNaL    "trOat    ON    tMOCKaHUuNO 

"■•T'rT*  tf   •uC4.r«>  larmu  Is   IK  CLOM-U 
'>  oi««  n 


M^f^^ft-u  frrccft   a*.   LKtCTLfTaaatValTTCo 
fr»rcT$  u»   'uctfia  'H*))*  xa'acr  wmtt  m  iintc*- 
r-j.i«)  <Tin.>'riMt<. 

IM  0I»>  JI 


•cw«.e«toii« 


■<C»H1If    CaMtCTtUt   fl»  ntKtl  •l«C    aCC»MT 
»»    »««    T,«»«M,   MltTmn    XUKII*    |MH,T    0k«CL3»^«T, 

•»*«0t  TM  oty.    ■• 


'into  •CtKTOat 

»IC«Oa|>IUTl«II«TIO«    ICUCTa««|C«l 

nfVtLO*"**!    0»    a   PVHkIS    «l',T»aTti    aCT*L- 

lU'T  vrsil'OH  »»•  •ic«M|i>ii>jw  a«»Lie<Tir««. 
M  uiv.     y 


rOM*USTio<a 

»!»«.  rav'Nk  SfLtCtiu  »«o»  *Ta*ii.uatid^  or  a 

't.*T  a'v  T'<c  orvrc"»«t''T  «    t«t  co^uaTijn 

BO  UIV.    10 


•TkMC    Mt«*aM*IOII 
TUMuUMCt 

ri»t  laprns  IriuiCu  «*»   «taaik.llario«  or  a 

law    aK.    T.t.   ururLXVulM    0»    Imt   CO'«u»Ti»> 
"•oerii   IN  -iMauLrxT  rcPa, 

•f<-«at  MO  UIV.   10 

vfwoeiTv 

't«"»    »r««.J  rUTa   afuKIKK   ai«  CllMaL«r|0« 
•xi-i--,  a  1  ic'Tak  -KN^iirt*. 
w-^*  •••  Jf».     « 


rtfCTiMM  ac^iXaaToat 

<'>«<»«.ll''at.  <>'<  r»t.*lx4kTaw  iMttitwtricn  or 
it^a'-'iax  •ica»>a«t    ri>K»>  »jl.   I  -  wa>«Lk 

l»'l»»«»IH. 

as  M*  ui«.     • 


•»t*n  rv-an  "NJtti 

••**C*M«IC    'HMacT(0||T|U 

'•"I'll*- lac   f^v'tri'.aiirii  wr   T»e   waracc 

r^%%'m'   a>-  ca't^aa  40uiiua>T  k*TCii  Ok  a  «.>IM* 


■•iw  »*T'u  »wy■3tnwl^.  >i>a>«ti«kl>  or  a 
l^v-'i^    INT   taPV-^l"!, 

•ll  0I>.    ij 


*»-«01  Ml 


•»Vf*rr 


ut«>     • 


•••TMCMTic*   aaocvais 

wstafcCH  Kiro-^r  ••   TKoUTicai  aw  Ltrcni. 
►r-.Tat   ii.«r>i|4a>io~«  or  i.|ir»«  "ta"   i,  «ich'>- 

M  ut«.      * 


Mt   OlMMMMCt 

»W|T|,t-CXIl>^  ^T4iaTk0ilS  IN  MHC^  C<M»X> 
'■•^«.  »t«I»UIC  «~t.''0«CNa  l>  Lrfa  H<SII*  <asr>;« 
»!•<•*«»  afc'   laaNiv>.r>. 


■ic*OM«t  a>*t.iricM 

"nwvTi'aj.  a.r  'irtrtiili  t  tt,   tNv(S(l«ai|]N  gr 
trNra*->Ha'   •ICN-'avr    Ticia.S<    <J»..    l    -   vXicLL 
>»|«r»sriT. 

I*  OIV.       • 


•aoiaTia*  e*"MC 

T»4>.*ii.»  <anr*tio«  frutr*  Ok  tLCcrajMC 

"■*^M»    -NO   <r>IC'*«Ji<IO>     "ivICt.^. 
tl»  JI».      f 


•Cirt.a«ivct  iN«Turiias 
ctaaxie  iMTraiaa.* 

l€»l I. >.»•«' OT   "•   craaalC    Sci'KS   anlC" 
t"»iNC   n   »»«a»   vaviarxriuiic'  (stuiT. 
»l»  01*.  II 


•flTniM  t*U.'«T|C« 

etmtt  riTTi"« 

•>4a»ii*>C  ot«i^  cuovii  rt*  «Mi»T-M«*«ai.i 

••f..'«-»C'lLr"»»l'>»    itaiLMTlC    aCCMTi. 

Ill  OIV.  n 


«<aL»iH  o»  >«x«aiiUiT>   (  Miaiiturici*  a^o 
»".t«  »^«.T»a  jr  »i-i  mtioriti  er  »a^u«ciiiN 


•tiTtKloa  Mtxttnct 

•BWtTt 

■««'^T*'C  iirti<N  cuovkl  (C*  <na«l-4aiMa.. 
•'I»>-»C'itr'ai|<»s  aaLLIvTic  arcMTW 
»il  Of*,  sy 


•cmartMCiraiac  OaOls  •*««* 
rUMCTt 

■•iu.i><r'4  iii.it  Mai  •aein  cNfMlo*  r«on 
J'ri»f«   aw  *C<«M.  -^ 

t»-tC3  (Tt  Ul*.      . 


•n.l«<T  CMTMl   »*tnM 

rrtiw 

■^OCtiul'.*  or   iMi    a»Ti«^,ii   a*iTl.»   >«NT.«.tM 

f  "t"*!     •■«    »LI«"»    CdNTi.01     tfSTtN^    »J«    LaiWM 

»».<ICit»   an"  ac*-vace  e«arT. 
•»»  Of*.    12 


•n-llMT   CONTMai    aTtTtM* 
Ita 


•^oc-tui--*  or  T«t  amniB  *y»T«.«  s>Nr<«.iM 

f<"irt»ts«.l    «S    H.I»«T    CONTNTl.     «>«TCX5    »J«    i.a.IVTM 

*»>«jrtc<   an-   .<a-«r>ct  r«arT. 
•»»  01*.   ij 


•€«»•«« I ON 

•net 


kf*fV  tl>«IUI*«M 

•«uie«»*««» 

ir«Lut— ••.!  or  a  i  Ii.»li>  icfaomi   to  vitaaTC 
»'T«rtN  ».«   aiNTraar  ctfiwuTta   aar  tk    »€-i*o 
«»>»r»  <)•    a  UT'.a-ic   >INi<.aT(a  •«.aTr<Mr  ryt 

•^HdTTlli    r^JTlNH    TC.  SfMbLtTt    iMl.l'ITaO    tMl- 

•  »I0-|*    "«.    T't.    LI<"TT«n  V*T|0I>    JT    Tl*    JTNaalC 

rtitrin-. 

M-aoi  »T»  ul«.     • 


'1C»€.H>1<»NT    or    aN     |K*Nu»(l    ilTHUSICl    >40CCVt 

riN,  >«oni«|. ••  ui.oa.TaiN  a|rraa«r   -  av,aLirr   sTtri.«»LufO  ruO» 

'•T«)<|»..si       iMTrrl.   NtrOnT.  NOICt   Or   ••*CLUTfO« 


»Hf  nir'T  aN^iv-TUN  waraciT*  or  ^aaNUkW 
"•ifffaci   r    w.ti-rssiONai.   ciNrat^SljN. 
r,^-)rrTi(.aL  «-»«aC'<  «J»  «-rirfiTiN»  Thi   sT<as«  - 
«»NaiN  nii-a-iM  »r  xfNM   »*if<  I*!©*  fi  ranTKL' 
'»j<..fN-..      '»rif»    jr    tiiau  criiioINk  ON    T.lt 
"■•»*lo«  ur   t«v<a. 

>«  Ul*.   I* 


*0-«0I  Ml 


ffl."» 
rriTaaiai, 


Ut*.   .a 


■  iMrric  Ti«rw* 

»  "    ■l'J"IC.€*r»»»   «UO«(T    ir    Tl*    SKaTdtrMTitr 
""vi.*  "Wlr.   .fi^ai>«  latiN^  Til    aamiNii  jr    k^t. 


•cw*«* 

•rCCTM    l«l«liU   (   UtTMVIOtlTI 

»«r».r|«r.-TM.   f  <'5ri'-ai  ic*    jt  TNC  CAiawT 
•^rTNy-  or  *rNO«#^^aic  Tuni  cLcnCc. 
Ola  ul*.     •* 


•car***  coavUKION 
rHOTONi 

a  najmcr  i.<»«»  eo.»t«»io   rrCMkiam.  ran 
»r.,-»v*a^l    i'*L   a«    •   ^a'TflaC*""*^  ^Orfa.  j 
riiCT«l»*t   -uTroT  rf'.^ri.   VAiirr. 
-»»  Of*.   .« 


■HH-lu-    .-iCNirt.    iriTaaUL   ril«  oacaTH. 
U>-*Ot   OTT  0l«»      • 


■CTCoaokoafat.  ■aiLtONt 

••<»>li.4«.   a^  r>c>ICaL   kxaaacTtHMTUl  ja 
••wL  >oN«   a-'    uLi  >>J.i  •aTt«lti.>. 
*•-«•*  Tee  ur*.     i 


rtrr  c«TiN*uf*i«M 
■iiarriMact 

«  *a'.i.-  rstu-aTft  r«etts»  ro»  »iLi.ia»  i.»«i» 
"•t  ir>4-ic«>    »|»»  c<Tivs<iit>c«». 

•"-•O*    •»•  Of*.    iO 


rfriN*  care*  ••niearoet 

aNTITaNK    tua't 

■"TTMH,    r^    COMMTINC    ThI    tMST    kOUKa    rtIT 
"•O^aHLIT*    r»»     ak    a>l|TaMI    afar«N    alln    «»JTT|I| 

•Ul'    C"<.f»'L. 

ar>*ot  ooa  ji*.  n 


M-t 


■^  Klicra  ,aO-f(«  or  MaNiaur  0«*<l   It 
•  r.T^>Ni  AK  n  u«. 
*e-«e>  •!•  01*.    • 


•rti'io  i«CMaN|rt 

•nrcatONic  'HMacTtattrict 

•'•o"  Cti-i^r,  tmt  aat,*s  c»  "tat   laaNtri*! 
rt.*rf|-»  •.rci.a*  ics*    *N'»  aur   luiNr^  ractLirlCk. 
•"-•Jl   »••  01*.      4 


ru'fo  NCCiuMfrt 

T»«*aooTNa«fe» 

•TO^iT   'olio  uvi-aNauai.  rao*««.«s  itrsMT 
•^  rv.m  ■vnaNIc*.   TaaNWO«T   asr   TaaNar(4 
r»\y'«»'».    'H»."alC»L    alNrTIC!.    ANT   CMNwlTIO^ 

r«n.v>«fa. 

Tt  01*.    10 


•*tueaiK( 

niTMN  eo»»"UNOt 

'•«r"ii.aa.  NtarrtaN*  «r  .avr^N  ri.wo«iM>i 
«*»TMi-iij  or   acN^>  TiTaarLi.r*iui  or  Ci,tcr4ic 
'■f.t'iaa'Ai   'TsTHrvK   j^  «iHfN  o«»rt'ie<i lOtj  aNn 

»»T»TON    1|T"»r|.li-»|-t. 

*e-«ai  aa*  01*.     a 


•fCTION 
Ht*M   TtNTCOaTlMC  rCMMK" 

'■ICTiu.    aNO   <«aa   w  aa-TaLt  aT  tU*aTiLa 
»r".^»a»vNr'. 

•!•  Uf*.     IT 


•feartt 

MiLiat 

""r".  lUC  «*r"NM    NCaauac  •a.NTt   acii.   «am  ir 

Tin.    tll"tNT«    ca»*I<|NC    TnC     Pl.«-»    I.La>i    «ai  a 

r'lLf*  aaoj   .T*  <'vt*ac  t».T»iH.  tneail. 

n  uf*.  j7 


■  t«ATt* 

vteaaTlOM 

W«.T»  "T   •■•aaTio-.  TijT*   j»   «aaicjS 
"KilNt'T    a.-o   STa>i|.Tii4i<l   kOCaTcn   ON  CL  <Ta|ia 
»f«C»«»T  ct-Hlcrai    rruivcot.    It^THo*!*  (tcuMTV. 
rr»T40Tr«».   rmiaTia,   ricatT   fnirsa  0lwt4t> 

fL'*ifa«LN«»    aim  »un«. 

•p-401  See  01*.  >i 


•ruNCTioaM.  MiaLrtit 

ttdUCiCCt 

*irr'M.N*aT|*»  r'Nt^^.aa  i  c*  tk  stuj*  or 
r(srT|o«'aL  rracra. 
M>.«ei  aee  ot*.  i« 


rflMucon  •*>«««•*  ^art* 

•'KCujti'N  or  "«.T»ou  r^  c«k.CUL«T|a«  LaniNaa* 
fattlCM  a-u  ru«NoL(NT  luMt  or  Ttacarak  ♦uma*- 
ife-j-<n  a  horacci     t.«n«l.tics  or  n'isiian  a4Ttcii 


leNilaTio^ 
r^tcTaeetf 

rarer i«frac   %ywy  or  u.(Ct«ic  •<<caao<>a<a  alTii 
*'H.Ta<5»    a'»clt»   u'TacrN  lirrTVObC-S    |iaait4»£n    IN 
rLaYNa   In  vat  -r  ^oa  iMNfiTa. 
le  Ul*.  ;• 


•••■i  leNUaTie^ 

■  iNULTaWOU*  (•uaTieht 


WCS  iiaaic  r^'aTi^Nf  aki   Cari*io  r<jK  waaLL' 
'IWITuiM.  rraToaiaTi'Ns   In  raariaLL*-IJ«I<i.o 

lit  01*.    i« 


riLTr.«»   lUXCTaoNaONtTic  aa*t*l. 
M>-«e*  rrt  of*,  la 


—0t  nmmr 

i-aaNlt.aT'i,.   or    a   CLattlCai    >a*MUC*llON   aT    tht 
«.,<rTn.acr   rw"  thBic   r<|»riataT  virovufafs. 

"  ro.»»a»»  or   ■arim.'i.r,  s<X.uT|nst. 
•0-Mt   «M  Of*.    M 


MauCKCt 


«  j.rva»rii  N>*r.iON  uaac»  ttt, 

*e-«M  Ti*  Ul*.  i« 


•eaiMa  aa** 

«€asi'N|"'<i  or  KapioaciIvlTf   in  aTr^sn^t  a* 
"aN*   or   rai  LrfON   rmnraarNI. 

**.«e>  IT*  Of*.  <o 


•eaaaia  aaft 
larcatiTT 

«  -ONTi  'a^o  mvtuvat.  to  k*aLuaTt  T«i 
»'•%•'>».  aN^ixaa  oTS^'iai'Tici    tno  iNTtKairr  or 

••fTca    T,<    aCaTTr<l»    nCxTnO*     Ct   '.awia    aa»   fLO" 
»>-aT    rcxTr.Tls    a    "utTlif*    U'^CT, 
*l*  Of*.    IS 


•«>«  acaaia** 

fLCtTaic    laerea* 

"•'vCLua-a^Nt  Or   .a>  LON«ICaTan  jifM.at.  a^o 
▼  »...  t^T   ntaaiNNS   raa   rtorCa   frftTjut, 
*0-«0J   •••  Ul*.    7N 


•••  acaaiNU 

•TMIIIT* 

«TraOT-»»aTt  CKa»CTC«l>T|C>  Of  (Ui-LUJHlCaT. 
fP  ^'Lr-acT.N.!.  ranTiacaNCi  .jajaMM.  J^atlNit  or 
ri  .ITr    a  IvjTi*. 

*0-«OI  Ml  of*.   >^ 


t'H.uT|ON  gr  T-»  «TaitiLlT<  •aori.i'a  rj«  »•>- 
rr.Trr,    stl'^KTiN..    (a»-wUf*tCaTtU  attaiaaf   OT 
t'*l<|Tr    LT-  »TH, 
•O-«01  0*1  01*.   I* 


••at  rLO* 
JCT« 

a    Mar^,TMr>lJ    rv     T><    UNIVI  ataLITT    Or    CJICTION 

'•u^taTli*  »•   Ti»aut.rNT   «al   jtT«  tsl    If*   arrtlCa- 
»».i-ii   NfaiN'   fu«»i\.r»T  jCiS  pr  nfrrcrt.T    icatfTv. 

»»-»0»    Ml  Ut«a       « 


••It  rio* 

Laaiaaa  •eu"eaaT  L*Tt« 

TI«t'j»M"N  jr  •t»MOu  »J»  cakCuc*T|N«  LaMINanv 
»»«'i<|tsT    a»0    TiiN«gt.rNT   <»««<    jr    TnrMrak    »o.ivia»T 
••u'lV"  •   K—rac'i     TaaNlLaTiov  or  antaiaa  a«T<eLt. 
•e-aea  M*  of*.     ■> 


••*«  rLO* 
ratttuac 

a^■  a>aLT«la  0«   iNITiaL  STaTic  rartMac  ^eac 
•^a« »at«i.NT«    IN   a  i."a-orN»IT»  xTrta^tLXIT* 

•».n  TU.K.IL. 

te-tt  *M        01*.  « 


"nu  -on 


••■arMiTtO  narraiakt 
ceaautTioa 


•  •"ic'SIJ  J*   T.^  fartfT  oa    •■a.TrauociwOui 
Ta'Tlo.!   n'tTira   o.    TmT   kOfn-i>T|ON  O*    MaTNlTt 
ar   T.»-    aTae-aTin.    «ri,ION   uf    a    ^luNT   bcJT    |n 
••rKriao»lc  'toa. 
M-*a3  eea  ot*.     • 


VTtCTIM 

XTtrTIC*  aAiO  acraiH  of   «,a<  L^aav^   M  wiaci- 
rfarT  cat  If. 
>f-ae>  a*!  ui*.  i> 


U*a« 

■faeccaarr  r«aiaif 

CTfTKO'   ai^  •eral*  of   baj  UMt  U  ki^acc* 

••arT   caa,|i. 

I  MMI  a«t  jl*.   17 


TuMiat  ataott 
>|a  c«aLU 

Tir  xtM'..  ur   >  cat  tuniiinc  HLaut.   ••«<»<. 
..riil."    <f»»t<i    to'fac    .M'ta'^uort    -atif    Ik   <0T 
.!■>».»   atr^atu   '»   a  cc  T««i    aj«»0"TIsa  sria 
"It"   I<   l-»iiwai    aiTx  TiaL  tiajr   aunT. 
>f>aot  Taf  Ul*.  iT 


Tuaaiact 
't*t*a 

C*I.CUi.«Ti.M  aaoiat  uvturK'aA   in  a  t>mi|nC 
■*aVi    »M>   -4.4t»"if.r   >»Nr%ai»r    miislTK.S    a*") 
'.a«ic   »T»'»w«   (».  T»[  nvT/tIna  vavCi  or  a^ 

\'>-»m  Ml  ul*.  ;•■ 


••«>  It    - 
i^teaarioii 

«'iA)»  ur  autearriON  or  u«ca  oa  tokios  la  tmt 
^.  *a^M^  Naa*r. 

•M  Ul*.  is 


•**ttt 

rfcaaaeoraaaTC* 

T«aN«a.aTiuNk  «r  •ntsiai,  aaTicits  C.  T.ataNO- 
■J.a'ic  iKCt.'aTIra   »i  J  i.{aaar.f   ir  .asa  >. 
M  DfV.      '> 


•ar  4a>Toat 
rtTtCTOa* 

TrrM*  Itocr    Pua    I-.T|4CHaNlr  r,    tfCNCiiaTc^    aim  9C- 
CTw    11    T"a.    l-'Ti.a.cl    ■N.a!..iat'<'NT   ft   "lc«'.>«a»' 
^i.-AMTM     «.iTr.«i-K  ^  itc>A|(xjC    'c  "tasoaT- 

.T*  tyr  MC^iran*aL  Tao-ruaa^, 
4-aai  MO  of*.     • 


iNiua 
'^aCTuac  larciaaateti 

T-<r   aLafkit  -r  macTUNts   cr  r^N'aKiua  a-ao 
liufiNu-  H'»LC  e»T«Taa.«  aM   •jt.«CH*sraLt. 
I  ^aoa  oTi  Of*.  IT 


••i.!  It    TCITItf* 

■fiai.  ceaTi>«t 

l'«»C«TI''-''ION   r*    &La5»->HTat    COxaOilTl. 
Tr'llaL*.       Ma    vrTunj    Oa    irarl'G    atu'lNU" 

•  Tff*  rv.as»  riarrs,     rMT^irat.  a-roffnTic^  or 
i,«>*|Tis.     •^"■"••c'lJs  u»   (L«»v.atIN»  jactj 

1     ■«iNu»  Tiirutar  aHirft.     Tif'4»  or   IMCtaCTii 

•      -^TaLk    a'U    '.Laas   risraa. 

t  '-aex  ••)  01*.   ■•     * 


TtlTIU" 

ifiaireatiN*  aaTtaiai.t 

•<"G»t»«  «taa»Ti     »|«M  TC"'iaaTO'«    ««.ati 

<%  n\  uf*«  •• 


Tt»T|tC« 

I^IU  rae>caT|rt 

ra«^ni.ar*us  ax*  rvacoaius   jr  aa.a  aa.aatct   f*. 
rq  rNi «..     I  aa^TNaa  ION  ur   t.-*.  lcnITh  frrtcT 
"f-  «T<atNf.TH  »ia<>r»»TH«   f^  Gia<>  f|ar«s. 
T|a  01*.    la 


Nl-7 


••aatam  trrccT  aaCMfatt 
tariaiaiout  fwtaaTfoaii 

>  sTui)»  or  Txr  o»(«aTiNia«i  rtatltiLlTT  or 
»"!.   '■••oifai  'rfcCT  "»c»ist   II    TK  aM*fii4iuus 
ait»>rnaT    a|t*|jN. 

•T«  01*.    >1 


rtatii  iLfTT  re*  ri»LeTiii».T  or  fiaouNu  trrtCTt 
"•i.itNt«   IN  ai^Mfai^i^  n^aaTIUNt. 


••am*  OTtMMlc* 

aaaafia 

■<-"H."ila«la  Ta^rjay  or  afWLL  aruj^ti      a  t     ai> 
•"jiNaL  sTii-T  ur  «i»  M<WfS  <*  rrnaLrs. 
*e-ao2  Ma  Ul*.  ;• 


••axurt  («*TNCN*Tie«i 
raaiTtit 


srtacr    (••'*u.'   Twaaar  iNNai  ifN^. 
*r-*o«  aas  Ul*.  IN 


••uraaiLL*  aaaraac 

roaaiamlcaTfMi  tauiraatNT 

irafw.  t^    Ian  roMMa^  I'aca^   vmich  HifOvlul   a 
r<Vaa«u   uK("nii  f -"«t>Mc«TiCi    «taT|o\    IJ   uC    ilT 
i""   yy  OM   ".N  arrra  NtiiacioTiVa. 
actaaos  )M  Of*,     s 


ufncn  NlttU'  Ci 
raTcatakt 

-•  )vC"N»f •  T  ru7.,i*n£j  tiarovao  tw<ir<«NT  rea 
►T  .  iT'-aai., 
*(N^Mt  M*  Jl*.    17 


••utocn  altfIL'  OCTtCTloa 

•  •OfaTtea  aratifiraCNT  ITlTtat 

•   *o«vi.T  Uf   •-«   "aJiaTici    mo"  kX"U.t  rcUNCt 
fu  atL«Tfr  »ouj»'l«. 
*e-IM  M*  01*.     >■ 


Mutrco  aittiL'  rcatoaaCL 
•uiace  aiMiLC  tarCTT 

••>»a'.  aa'Td^a   tn  Luiniu  r  ItalLC   t»»rn 
•  arrTTi      iN'UNNaTijN  coNCa.»  iv.   ihCIOt«Ts  aio 
"•uxf"'   ar'tcTIa"   »MC   (>r4.«<Ti jNai   taftTr  or 
•"'S.^'T    rN*«I»t    STaTt**^, 
t»NaOS    lit  01*.    17 


••uiKo  ■ittiL*  aaaact 

fN|Tau*«kTav|ea 

«  »u»afT  ur  «-r  aaoiaTIO*   KO"  axatT  rcJatt 
fNj  arcaiin  xatjrrra. 
«r-tM  Oa«  01*.     a 


••UIPCQ  alttik'  aaaaci 

nrcaarioa 


•)«C  "»   t 
«<•"•: )  iLti.i. 
•».v. 
M>-aoi  *ia 


uiulTac  coaiauiif   fa  aN  a|3  In 
"•"caaTioN^  aT  !►<    raciri;  liitMLC 


••UfPCn   alttik'   MTfTT 

Huaaa  caieiircaiaa 

•  ir»a\  ia'l-«»    I.  buinca,  »M«ILl    ^Tifl'a 
aafrTTi       laruNsaTTJN   CUNCa.Ni  I v«    INCIOc.TS   aao 
'•«j-ai.'"«   ari-tcTi.'  THc  nra.iiaTigNai   UfaT*  ur 

PX<l"T     'N<iPt     tT«Tt"», 

III  UI*.    17 


KifPcn  ■IttU*  raaiataM 
BCll*a 

»  "HCm'lOy  »•  T»t  TNulllClIN*.  FadNICaTIOK. 

»<s'«NC»   an'   TtfTr.n   V   Tt<    a«   ■••   raaiNiM 

•a«a  r-aD, 

tO-aO>    IM  ul*.    17 


••utrcs  NiitiL'  aaaiarae* 
raaiNiNa  orviect 

a  ni«m«»i;N  "*  Tx  PN<aiirC4|N<«.  rajaicarifN. 
•«»«'■«».»  a.*   Ttaaiv.  or  Tr<   a>   i»»   TH«iNia« 
•a<'«-ao, 
*r>.ao«  IM  01*.   17 


••uircn  Ntiilk**ituar*cc>To-»waracti 
PTTttTIOa 

a    *UNH*   Uf    :r   raoiaTioa    r^O"  HXatT   PLJarj 
»Nj  •'(."ll"   kaajTTa. 
afwVM  o««  01*.     a 


oa-ns 

••MMtn  ■IMIi.*«<«M»aet«ri 


•«CI 


♦wt****-!  rw«>i««o  iiwoMo  (MuiiMt«t  ann 

r*  Ot»a    It 


FLU  10 


CCM4»ICt 


iTie  rt*i.M 


X»tl.«#^»t   0»   *   •i4«««IIC    IMUCTIOk   •>«OKWC 
-»»»«M<-1    U«l«6    «IM%4TfO   afTtriOM   COft'lVAO. 


'lull   'VLM'ICIt    »•»»   *«f    lu»M,.   r«ciLirtCs. 
M  Ul«>      < 


•(■•^M  M*  SI*.     « 


»Hl    'MOO.U    "tte*    "tCof*     l»     «"»    MWMIJIIMS 


»»«*•».»»'•»    ••    •0»»l«»    WTICLC    on    t«C    tM4t.lTT 
»•    'ILLIM   •XO*Tt•^,   c.>naKO»T<    •ITm   *    IPICI4C 


n.  icorrt as 

■•TIM 

•  »T«,»  «•  ■ilpt*  *<«p  roTCKfUi,  •«t.icanc« 
•  tfc.'>Tt  TO  CTtaarNC  Ho«  •ixi   *«Tt  cwa  <(  ai*- 

•I  0I«>    l« 


MMUCTIM 

»-u  •t.«»i««"-  lLr;T««r€s. 
••-^>  »•»  ai».     « 


Tats 


•~^j  »r»»«.oi>»gui"»ii»Tv  fTMCm. 


1T»T^»I»    l"<t>IM»«»l 

•"•    «T1HKTI''»C    L««r<wrtl     iM*C<«tl«.    TMC*M<t. 
k)fV.     I* 


•*«.ieorre»« 
▼tsT  tmitrnmnr 

prT«rr«  t>tf  «|W*««c   eOiWuTia   Mr   T^    K4M 
«».TC"  M  *  E>T«t>tc  siwiJiTcii  •i»T»nn»  rja 

"TtlCl^Tvll   tlTliM   ?r    tiaM.<rf   .lsi|tITi.n    (A*!. 
•T|'»<<    "».    T»<    Ll«tT'r    MTIOtt    iW    THt    JfMKIC 
rtATTrtH**, 

«»-^»   »T»  0I«.      • 


M  ot«.  :- 


•mil 

XVtLl*- '•»?    0»    C(*»IC    S4UU1    (MICx 

•~»'i|»  '«»  l*"*'  ••cir«i)r'«it>r<  )!>ciii|v. 

▼l»  Of».    21 


»w>.n— oiim 

•t  i>«.t«  rj  v.%.  M»*«.  ■iDiiM.MicM.  acn«w 

«^««i   ▼»•  01*.    I. 


*tlT» 

▼•«    ••.    U.    AUBITMT    TMI    IUJ>M*    ••     •    TC»r    »■» 
«■».€£•«  "ItC'lxiOlTI/H    COMMUO   «r   c«    ""ONO- 


•""••  "H.CH««I»»   Ik  a-OUM  ov»»ir«i    (teCTvicw. 
"I"**.**!*   0»   TNT   M««<|T  a*   >«otlV<l(a«i*«CT 

■l«  0I«<    I* 


•MCtlact 

fUCTll|li«»l»TIC   MVta 

*•*  'H.tr»"i<i*«T4(.  tau*Tic«  »o«  »  M-ooa  r««n 
"•wn  i«  ur>i<tn  •*  Tto  i«,T>oqs>  »inn  cjm^c<> 
"•l""!  ^ULtrTliMM  »Q»   ri«  nut*  ci<hsr*<ir  »«i 

••-•Ot    T>»  Of*.       « 


niMuLCm  n.o« 

n'Tim.|>.>TioN  "»   »riit»iH.li>c<  Ok  «   tMC4fC1 
•  »   •'•-M.'   ur  <?!•<■>  raw  r><   «f*!iuM-i  Vi«r4CC 

'•L^vmr    ut'Tf<|»iT|a«,. 
*»>«0I    TM  oly.      , 


MlTH    i»t'U  »HnTO«ll*»M|t,   r(txiatl«NI»   or   « 
|no.Tn«   i«iT   ilVLMfXk. 

•II  0I«.    >2 


•wOKTt 


sacieintB  ■4iu 

rtri<MMj«  tarn  tJLiatwitM,  >-ru«aMN  taw  i«OM 


(v«LU*T|m,  or   rwwija   fKTlMi   SrlU't  »tM 
"'I.'' >'*•■   l>mt|TT|.'><rsT. 
•••-•Ot   VU  ot*<      • 


»LlMT  MOIt* 

••'«4.»»i«  »*  »-»  rrncr  m  ••..rrkvUM^i. 

•»i;TIO-    KI*Llfr<    J.     tMT    wCVHwtTIOh    (1*    »4%»«|TC 
.»    T»    «TM'.>*T|'t.     ,tr,,,ok    ^     ,     ^,^,    ^,_,,     , 

•r-M1  SM  DIV.      « 


•««»»r«»0«llc    •!•«   TU%«CC1 

prsiwa 

-"■"«•  ic»L  u»»f^-  or  *  M.   u.  wkCM  ia.|j 

•I  .1    TU-l^L. 

•c-^M  m  Di».  JO 


(•«TaiM'MT*v|M 


•«»"L»5j.«i.  TUT  YTMir  M.III.   ■•«f«u»..i«faiiri 
«»iTr», 
*P-«Ot  •!•  01*.   in 


•eiewiric  •CKaxH 

■♦»n."io»'c  •IT  T|i«a«^  sturif It     cc^lukrira 
»   lOT  ei»>   M 


ctfAciTT  ar  -"I  Tans. 


(«t  naii«» 

MkM  MOIATIM 

•    *-*»   »T|^l<r«   CtCU    aOia*   Ell«l«l 


*   **•   •»l"l.t««  CTO-t   SOtM  tHAIMl      •>»n-n.y 


MUM  tTueir* 


CNtlMCaiiM 


•ra  oi«>  >■ 


•«l|««<    Fl'TJOl     TK    GUIMu    'MSILt     STSriM 
«»»tTri       JW0M<UTt>i    CO«ICi*«  l\j    llaCIUOTl    WD 
••J^t"!    »»'T.CTI.r.    TMf    f<»|.>«TIJM«|.    UfiTT    0* 
*"C<fT    'KCt't.     ST«Tt>1l. 

«^■«w  II*  oi«>  li 


•WTMMA.IC  ruifoa 

eOI»T»»|IUT|MI 


«T«TU>     .'►JNT     (S,     1«(     *4JkrS«*Cf     MTPk4»}^|C 

•MOT'      T   I.JJ-1    . 

t-*Ot  0%»  0I».    30 


■V'll"  ct»T»»l««T?o«i  or 

T|l  0I«> 


•••*T««A.ie  ru/tos 

■rrtLOMMir  eoM«u«0a 


|«]     «k«*i.     t|r<Cl)*rT 


M  .     0I».   It 


««*?  TouaMCr 


''(•MiM.l'lif   0*   >«lt»<l«WlCI   CHMmCS    t«  Mi««.T 
T««<rtlf.T    rTT^«>    >«>r    tTMlsl      ■tTIO«*L(i 

!'■•.   Kin  t»'m«r»T»i  »«ocrunkS. 

•i»  0I».    I* 


t*T 

«•<  •••M.T'i*  0*  c*irt<iMii  ■tkMio«Hi»s  rw 

IT  .Ifi    I  Ot"  ■•«•     T*    Tl»«C». 

t>-*ot  Tia  ui*.  7s 


I'oaivcr  T|Tt«iu>  3na4i.it  eji»ou««>»  ro4  uM 

4«    •«na«i4.|r    FLUirS.       W4C1|0«    »»0O"CT    acrxcN 

T»T»«i»(»-»p»»LTi»«'.«tt  »«ii.  o'lc  ZK  dCTjart. 
M>^«0*   MS  01*.    la 


Lie    ruU'OS 

TIT41I*)"  eo«»oo«mt 

ncvti.t.>~'»?  (w   I>w«o*(u  TnaxiuM  on««4|c 
*A-«at  TSS  OIV.    la 


•MTaa4M.IC    STST«MS 

(•HTaaiMTimi 

rv'iir  cr^Ta«i«4riiM  o»  lai  .^vac  ai4Cii4rr 
MTu«au(.lc  s»»Tt"«. 


0I»« 


lact 

"««T  ar 


•«Tia 


Htar  or  •-owutioii  or  tittuja  at.u«iKj«  ^loaiuc 
r»»)«  Hcaik  •»  taiiiTtOH  0»  aiu>|iiaj«>  lMmIju. 
•"o  LiT'.iuo  4u»it.v»  MTratn. 

••  0I».     a 


M-a 


TMC  niuaiuaariM.  4au>T|0fti  4m>  a<y« 

•"T*tCa«.    I.HM4CTM|aTIC«   u»    •Mnia4k    t^   ea<l»T*>KT- 

'•'■  JCa  ICE. 

M*  01*.      I 


•lerantaic*! 

»ia«*TiaM 

•tsuLts  <*  viaaaTiOM  t«.»t»  or  vmiouC 
"acHii«»,  ,^  >TnicTi>4(s  kOCaTio  OM  ct4raii> 
•  McaafT  c«-«lt*a<    emxJlUMt-   ea*T«0Tt«   tK»>T*t 
Pf  »T<(»Tr«.».  rN|««T(<,  neaiT  vmim.  outas. 

OS  oao  ui«.  31 


•  l<w«(s 

4TTt«U4T|0H 

LATtxT   i>4*c  vasiiM  IM  iireiio  1,3  tto  a. I 
"Ml.llo.ll  o»-  PMOTn«aa*H|c   ^aT(t« 

«o-«o»  asa  OIV.  la 


•  lai^MOLSaT 

TaaNiiaTTOk  Or  rnwiON  aistaiKHi   S|^irica«cr 
o»  aLaj-a  c'LU   t«  a..ri«ouT  rCitMTiON  iMi0C4tt 

PIMIW    ION|T|'<e   aaOKTIOn. 

I  *ia  ot«.  14 


•|I«IMT«IM.  HlflClai 
•eitWTinc   aCKAaCH 

vilwTir.c  a>K>  rccMiicai.  iMoaxaTK^  a« 
►o«T«  vitTM.Hi      r«a«v.aT|uMi. 

••-•Oa    §|T  OIV.       T 


•IIVkASTIC    SC4TTUlNa 

•wuraoNS 

«  <Toc~4«Tie  Moctit  •w.THM  itmi  UK  «ur«oii 
*->«LC"<  av  4  c-f*'iit»  »«pea«i«  rwi  Th«  xr-«vi. 
^""  -IS  jiv.  ?n 


•  IWtCTtONt 
!«■ 


f'M'iw.O'lcat.  oiacsotta  as'  T>«««r>  or 
'•Ht  .nsiru'is.     fM'xjrHCi.MT  or  r4«4a<Mi«i|4tti 
»It.i  aiTi.|(>.OL. 

tlO  OIV.    I* 


a|1»»eT|0«« 
tirrttT|a« 

»••  ra»T  aticaaCM  ou  T.*   iijnr  or   T«t  oaTH-). 
i<r.»»l»  or   ••■TtiTtKai.    ■•irt.cttr,*.     -wTiataa  o» 
'►•oc««a.   k«'iu.a«T  '<TU>-Tia<,   awp   ftfccrijk  r>  if 
»»  MiMOhf Li  a  Til— *«ns.     wLaafirtCaric.  w   ■«. 
Tr»ris*i.  ra'tdcA-^'ilc  oatakii*., 

*f-*o*   iia        orv.  I* 


ait»aa«4Tia«  •'Taicvac 

••<  tLiCT-uNie  "laiTaL  mchi^  roa  4uTvHuriv> 
»»n.  •verttfi  or  arnaaar.  Ma*«M.  aw  k0.iC4c 
•'oct«»iKi  »r  i.aaat  •xum.s  or   isruaMiiu.. 

4»>Ma    SOT  OIV.    J? 


C'v^wtia  iiC>««4Tio«  o»  aeae  atsocurio..  nf% 
riM  -.ao-.aciac  CMMaiMral lao. 


•lirttlTii* 
ttMOkoaT 


l««a  ratT  MCM^acH  ON  T.«   ITuOT  or   T>«  r4r>n> 
f'it^i*  ir   ••.rc«TiM<i.   iNrtcTICkS.     ouiMCaa  or 
'   Kfaa.    1.4'H.LaaT  "TlcxTt.**.    av    I'^CCTION  vx 
"'t^L'^fcil.' a  T»*.*aas.     (.Lansiricaric,  -»   !•». 

»»THi»|.    r4TiMi,0VklC    0«aAikM>». 

a4aas  iia  oiv.  ia 

afov  'aTtas 

•^♦ta  sur«t.tu 

l<ro»MT>u«  aarMartn  uai  Taj   laveaTta  cia. 
»*.    laoc   >t   av»  VIO/7S  va,    t«n.OT|K.  aulCOa 
'aatLio  'tcTiatca*  at  MITC«I>«  X<IC{k. 
•>a  DIv.     a 


*e-4«a  aa? 


OIV.    30 


•ta«!i 

a^<.SM4  *HTsrca 

ti"Ca|»r.Tac  aTom,  or  u.fCT4ic  aacaaoom  iitm 
1  n.y*'*.  a"«»i.it-  arTacra  ci.rcTa'<o(t  iaM(4*Co  i<< 
I  L4Saa    la  t.ai   •»  i.oa  nci^slTT. 

*  OIV.  n 


aiaa  44TION  aaats 
racTaoa  0(»tlTT 


•taraaace  eart'Taa* 

MM-ecsTaucTivc  TtSTiaa 

tira»»tp  TtcMMxtt  roa  >.o«-otlTaucrivc 
Tr,T|N<i  or   .Oiir  ■a.»t,,^4»T  arcarT  aoTja  '«>aoia 
'~a«aeTr«ii»ic$. 

M-aoa  aaa  uiv.  30 


i'*«Mce  i>ii»»i» atn«a 

a  Ta'^.CH.•ncl.   aocacT.«oaac>   (ataT  .aariaa 
laraaat"  aa^  <«.Taavtai.CT  *«tcT40-iTtai  ottl<is 

•">Toa.  tHC   T.<o»T  -<r  oacaattca. 
•1»  OIV.   30 


■vi 


aia 


aiatrcT  af«cu.4aTs 
n«aie4L  ca 


•M4U.T  ftcTfvc  noaaune  •a.rcu.CMT)  lipio- 
aaTea  4.«,  c>^jaa«xa«.a4Ttii  ntratauric*  •» 
"PTf^iTiai.  a'PtLL'*iT<i   iTai>a«i«  or  a.s>OicTMTi..rt 
♦-uiaeTwTta'Hzaai^c  aao  a.»-ouT««n.-«i-(»-»aa»»i.i 
rraiaaix. 
tO-*»»   T|a  ulv.    la 


aiaaTauacMT  ka»«iiNa 

VtltaiLITT 

truoiLt   Ik  T>w   ntLO  or    araaoacn  vlaUKITv 
•"»«.iat«t.%T  a«o   istTaiixaiaTi':,, 
4e-a03  OTS  OIV.    3^ 


ainavauaiaiT  amtj 
Pliai,4T  STSTtna 

Xtliia.  o»  CMiac.  riaroHMakCa   liDlcaTOa  rja 
I.^i»'.aaT|.u  -HPt«»  »»»Tf«  »ca  jtT  riaMlcai. 
•13  OIV.      I 


a  I  MSTauacaraT  I  Ml 

taTlfLfs  raoa  •tCHaaia.   vx.   3S<   NC.   w> 
•  aa^aa.   o(C'an(a    1M7.    n«  raccitiON  aCaS-Mias 
t>»»».(«rNT%  aMi  ij*Ivfa»«L  ci.a>rt««  JtviCct. 

*e-ao3  aaa  oiv.  30 


a|l>tT«UMCNT4T|MI 

touaeiaa  aoraara 

aoearT   |.siau>CkT<T|oa  »ca  t.<  MCawaLaiaT  or 
ft  -osoitTi^lTT.   »|tm  a  ca^'CITaxt  rajaCi    «sn 
i».-,  tavt  r'uaaaa'i'^t    |a  int   LJrra   lci>JVMtat. 
4e>a03  aaa  oiv.     a 


alMTtaaai.  raaaaraaaa 

C^NvncuT'o*   ivTLOaac  cauaTijas   la  T«c  ruaa 
or   t  Laaiac   Taa.ar^a  SOlvi  n  ar  TaaNvoaa 
i*<»aMok, 

4iv«as  aaa  uiv.  it 


tc  etaruaaaacfs 

0  T«4iiaa|aaioa 


a|a«a 


aiartartaoaiTtas 
eciraoTta  tacoaTt 


"^t^I'A    O 
''Trai 

4e-a«a  aes 


•  a«c»H-«oa«i   ikraaat-)  stCTao- 


ai«Tta>u«.  eaMi-arioa  (Naiaca 
laalTiaa 

lanca  To  4  afaLioeaaPMT  oa  c«*^cstioa 
insiTioa  tk'K  lo.  TeaataaTua^  moaL(>t. 
•p-«oa  aaa  oiv.  <t 


•l»Tl»Tiat 

IWCCTiaM 

raa  f4»T  atuaacu  oa  TX   stucjt  or   t^t  raTMi- 
".€«!»  M    •ait«T|a4i    larLCTiCaH.      lUTaaiaa  or 
f'-otcaa.   b4'lu.aaT  XTtCxTLat.   4ao   I vccri  m  »ic 
TO  aaiaoatLia  TH-iraoN.     kLailiriCaric.  ir   iv. 
Tr>TiN4i  CATaoi.O'Okic  aaMNi«>>. 
>e>403    11*  OtV.    la 


M-il 


ajfT  r 


•^-»  3 


|-yT[a«i|«>Tioa  or    |ar«oaacc   CHaaacTeaiSTics  or 
|«»actTIV    loNoarafaic  .oraCr  aaoat   t<*M  rt*T 

iMcaTH  -4»t»   a  aiaairicaaT  coKTaiauTioa  ti 

I-TTi/aa'i.  cx«*a;Tiat«Mrt. 

»   ISS  OIV.   so 


IC  etSTuaaaaeca 

4TI0»  CrrtCTl 

'**p*tb  •4ui4T|oai  4N0  lOMiiPMraic  rt.aruM04- 
'■-   IM.   T»   aa   t>Pia.$|vC  M'ttanai  snuacC. 


a«TS 

•M  n.aa 

,-,l,«T'"^'*  "  *^  oamaaatiTT  or  CJacrioa 
—jataTit*  «r   Tu.au(.iNT  a.s  j»n  4Mn   IM  apattca. 
ri^si    al.ia-    Tua«.,.rkT    JCIB    or    KlrrcacaT   otailT». 
•1  OIV.     a 


ajiat 

•aTiettl  fHO'  -iCHaaia.   vol.   3s.   ac.   a. 
aan^n.   utr'aMca   laa;,   oa  rrreisioa  waSuaia 
IxiTa.jaTKTa   aMJ  'nlvrakai,  Ct.a>r|a«  ncvlCCt. 

•"-•OS  aaa  oiv.  30 


OP    4>UI.Tttt 
•C4T.«a    fT4T|0N« 

fvatuaTi-H  or  anaouaTca  e»   aTC  Ituutt 
'•-f^lit,   a>«a(.aTicr   ataTrCa   Cavavra. 
**>-*03  3a«  OtV.  )■% 


ajaiaHUL  ac4*|M«a 
nxcraic  MoToaa 

ofytLo«"ai   or  «4»  L>«a|C4Tcn  jma^aL  aao 

Tm«.ht    ataa'kas    roa    i-cottm    >OTja». 

•    *e-«»a  aaa  oiv.  ?* 


ajaimui.  acaai^^a 
aTaaitiTT 

^TtaoT-j-ati  caaaacTcaisTict  or  taf-UMaicar. 
rr  «;tr-aCT.a„  aaaTiac^aac.  wowaat.  dca4ia<-.j  or 
riatTt   HUT". 


•01 


OIV.    it- 


OIV.  te 


^XuTiua  or   T»f  ataaiLlTt   raooLE."  t>iH   Jai- 
rr^yr.   itL'-aCTtaa.   «a«-i.uf aicaTfo  •caaUi,*  ■» 
■ariNiT''  ir*uiM. 
*«>-^3  ••»  OIV.   it. 


ajuPiTfll 

riraaTtawtaaiat,  aaeis  saves 


irnaiLr  rxa-  acuioa  r*   cca^ajoicatio^s  »»»- 
.   uriia-lMa-s   Tmt    aa»  t-»    at<|CM  CC«aa<ilcaT|OHs 
■tn  aiTH.k  *oi  aa  aEiiio«>  •«!  n   aai.Tataca 
laHOuT   •asaa.««aiC4LLT  I'Mruaa^o  cjwitio^s. 
""  sas  utv.     a 


•ILLIHCTra   la.as  m,   a«o,a  (aistiea  fHjm 
Ji'TiTra  aap  vcaua. 
4P..ao3  ara  oiv.     a 


:aic  a*0P4«4Tiaa 

iiaa  prvicta  in.tCT«ie4L  a  rkicTaoaici 

iTCaTi    i>'iTau>r*.TaT|oa  fca   txt   arahjat^aT  or 
•OM»ti|v|TT.   aiTH  a  caPtrltaaCE  Pajac.   aao 

aavt  a^oPant'ioa   |a   im|    loara   lo^jSPHtat. 

"  aaa  OtV.     a 


amvsTaoNS 

•citariPic  acac«a«M 

..  J'^O'L'I-'L   ••-  r>rtai«iKTat.   lavtSI laaTloa  or 
II«raa.aia-   <ica>-avi    Ti«H.$,    ,jt.    I    -   caa«.Ll. 
'»l»taiM».  •— »". 

«l>-ao3  oas  OIV.     a 


aioae^^Ncaic  paopaaaTiak 
•4^(   TaaNSMtliiOa 

^■Tc'isiQ.   ^   autHoaii  ..oa.Liaraa  CLtciaw- 
ETif   aavL  aa-^ar.aTioa  STiirif*   to  a  aajacT*)- 

C    '1■'D^^m, 

0*  IS*  OIV.    a 


c^Sa 


to>»euNea 

DCS 


aa-ia: 


rraaaT'o*  Or  man  aualTT  aMrruaoua 
tori    f^Ctarllaaral;    akaiTili, 

3  aaa  oiv.    a 


PCaaous 


aitocraaaTr  PL*STie« 
•vtcMftls  iri«Mt«TaTi 

ivaTMiH'   or  uai.or,taaTt.o  rCkVuai Taaal  atil^s 
»Tairctii»ai.  ii'iaaTci    lacairasiiii.  Tncaaat 
laiLl'T  a»  "4i»f«aT|oai   iKaiiaai.  st4C'<«tm 
tLa»Tie«tTi  aoT-tirr. 
•  »oa  OIV.  la 


SCP4«<T|0M 


aaaio  •4j|Or.4a|C4t.  Miiccjuac   roa  Tia. 
•aa  OtV.  ;o 


a«LVST*oa« 
Ti«oav 

aruaacH  ataoaT  ok  T.<uBiTuai   aao  aU>Cii|. 
•T.T»L   Ikvr'Ti&aTtoas  or  kIrtM  aiaa  la  aicao- 

•«»r    TjaiJ    .    ,o«..    t. 

•Ewaos  oea  ptv.    a 


acavPTOa 

l-»ao»ic  "i(iM  .aa«  Maa«t   acaoiulloa  aita  aa 
o"t-i>Taoa  -"s*  i^rcTaoarTia. 
»P-aoi  aoa  oiv.  »* 


acaPCLtO  suasTaaccs 
•varaiiii  lOHtataravi 

aaraai.aTtea  o»  caraoa-ia  LaaCLtu  TcraaaCTHVL- 
•  "■.OMjj.  B*-aio(.     roai)ra»aTic<  or  c-14  •«thtl 
oao'iot  .it..  Tai..fTMTi.a«i.*.     larci^aoaacc  or 
♦»«.». o   faa«i'    jr   |Ao»   tntowt  1    htm  vaarisu  a-wMTa 
or  THiarTMT.  aaiar. 
4P-a03   aoT  ol».      a 


akaamaroar  (aKiPncaT 
aeaoaixear 

-locuoar*  roa  j«i   or   im   HcN^t.aso^  apraaaro<i 
rrt   <TuoT  or   iVrTTinus  Oisra'C  Taassallfioa   «t 
T"«.    arsa|ka>uNT   aouTf. 
M>-^t   TOT  UIV.    30 


acaaiaaa  aouNOaav  Lav(a 
CO«r«ttiiaLr  PkOa 


ajrr  ii«Ma(as 

4Ti«**M(aie  souNnias 


'iIilwatTiTuOf  atXISPHCalC    «d<a«|a«   alTa   Tm€ 

:  a  aiac'.rT.  TaiatLaTio>    rr  austia^ 
rLC. 

«*  013  OIV.    a 


THt OPT    or 

'•••>iraT». 
4P-ae3  Oa* 


ro"Pat$siaiE  i.aa|k«a  aouaoaav 


DIV. 


ajrv  aiiacas 

Taai^tC  ewuuerpaisTlcs 


Srt'T>  "T   at.oiSHcar   luaxukCact  urga  pcigmt 
•  aLTi»ojt    «'0  HIGH  aPirr. 
3  3aS  OIV.     a 


I»mTC*S 


Taaitoaic  CaaaacrtaisTies 


■frtrii  or  aT>osaHc«r  luaeuktact.  orga  rLiaaT 
ail  1*001    ««o  Hia^  aPlfo. 

MS  OIV.     a 


M-S 


ai4B|a4TtD  PLaarics 
STaaiiiTv 

,»_"II***'*  "  "»i"«a*'iO  •Civu.HTHaat  amai 

"aaitiTY  a«  «ai-^i.v,Tira.  nra.jrai   ST^c^iT- 
"Hi  tLa<Tic'TTi   wT^irr. 
»"-•«  Toa  OIV.   la 

at.aaia4TC0  Pt.4aT|et 
"««*aL  oirrufiea 

..    '•*«"»i  'tuoirj   o,   atl-rfiaCio-PLaific  aaTfai. 

••Tirat  nT"oi..     •taoa.ji.T  a^i.aT|ov   UST*. 
<••?   .>r   Ti».-,,TU,»   r...<r»  Ti    -aTHfa.Ticat  ajorL. 
*••  utv.    la 


UUI-  tIAT 

MT>  >«ici>«l»*  9rtftm 

"'.■il'»l.    I»«»^C4»«>-     •v    M»l<  I    llMi^llillC    •»*>»[«- 


rucnicAk 


«T|t« 


»^-9«t  (M 


•»!• 


xivi   ■•«>tf«c"'>ti  •»•  k*MM>  raTtT*^  .»<a«T« 


~-«.ik»^^.t  n«   i'«"«0¥»«.  kLf>.T*0M  i«j(xrlvn 


Liuuin* 

roHlcAT'vaS   -»   auUIlM  <irt|ct.I>  0*   THW'<1>- 

•e-«of  •••  0i«.    a 

P«M«IO« 

»li'>«T|"«.M     c<>"»<*<"ir»»   »««t«iKnl«ef •  ••o  «n»i- 


*«4«cTea  tl-lK*  ••<    Jt*!***".  •'•►••••••CC  or 

••TLi'lrk  ••••t  »^•^.»/ro. 

•!,••«*•    •CeiLC**TWI< 
rUCTIMM  TU»t» 

L  T  ««*'>-'^l*i'    «IC''***VC     riHI^St     VOL.     I    •    vO*i«.Ll. 

(1  an  ui»>    • 


t   niMK.IT'    fHt«»t"  »0«   *  Ct«»»   Of    CC-.'l<«/00< 
«e-«0*   AIT  0I*«    l« 


«  •*«tM|»>iij«i  n»  T"t  •wTifrti  or  Tum-irt  »>io 

0I».    I* 


•LlOUCrifO   M*** 
{•TMCNICt 

TC'-O'lut"'    'a*    <JLIO|rTtl>£   fflWOuCM   *N>I   iita^i 
*I>-«S1   MS  Sl».    M 


•btTHIt^  CI 
VUMalOCt 

''■^•rlir'M.t  "  TX  niaATICa  uw  HfCM*«i$>»5 


Ht«»  ».»  '«>i«"««»TJN   ir  kit)  ija  *i.u«|Kj«  HTjaior 
r«j-«  hc«1%  "a  y>i.**tio\  Or  AffiNnHt   tftaigMt 

••■      (.IT"ll*'   «C'J"t«M-   MTfHUW  • 


IMItTIM 

1    ■••T|*>-*I|CH   ''M«ui*i|r«    4>/>   MLultX 

n  «a«  oi«.   ir 


JPJ».«4.   c»    '"rsl-".    V31..    »•    -''■•    >. 
M>-«et  MT  at*.  <« 


•cu**ie«Tiek 
»»ieTta« 

■I*  aiv.  IT 


"»»«»C'<    l«    "«tM»«»    T4«iW«T|C<«. 

«a  111  MT  ur«.  >n 


rwtcTiKtw** 

'•a<»I»kj«»tl««>  In  »tfNi4i.t. 
■1  IM  ulv.  .» 


MItMurMTuailM  HCTIMIM 

rarausioia 

'».»t.LC»'»''«l    0»    »•     t"»aw»lli    1>TKU«I..<    ■nMCKt 

r<»,  paonivi'o  iA.»«»-i»i»   «i»K»>w  -  autkir*  »»C'i. 

riia  i«I«K>i       WT-^l.-    -4l»0nT. 


•■*>Mr4CTuaiN*  ncTHne* 

•WOUkCt    ltL»CTa«<iilCI 

r.w  akur'tjl*!-,*  •»  IK  n«<T  "l«.«o- 

l«j<|«TXT    CO^t<Wsri.    »H||.aW  !.»■■>.     IVl 

••-•et  Ti»  oi«.    ■ 


MMiurtcTuaiN*  wtTwom 

■e(.TW)(*M< 

«P>««I    MS  UIV.     IT 


40t.tmaimm 


•MMurtCTUKIW  MCTMMt* 
•«CMT   CAM* 

'i<»o'4M'    tT**TCM.P4aMlW    C#    sat  IO-*»Jl^U. «  •' 

te-«oi  as*  ot«>  IT 


a4<«o*t><t  <i«  *  rd*wurra  tTsr^a  To  sui>»uai  iK>     MMMiatcrwaia*  acTMoe* 
rffiirn.  Ta««4.«Ti>-   tan  uTifa  i.la»'JI1ilc  aao^c*-       T«*asifToils 
»r_,    .xirn  »••».  •o»«aT|»cL»  «ri%iea«t.(   M  »Clta»|r|C 
»"»c'i<rvT«it*».  >'<nu<<ii-a  Laiiiaeiaiaii  "«»i«af   la  i«»aa«t 

aaj"»irTi>.N  •tc>«»<<u»«  A"*!   !>€•»»•»   T»«t  at^itafkllT 
•^•aoi  4M  0I».  M  Mr  T.a-   ?i  |j»».«  f^a.'AfiiuM  la*ik^iftT«M. 

*e>aoi  KS  Of*.    • 


■•MMiacs 
vnaaTiM 

>.\i.'':.lt  TkCHMMl«  ruK  tixMaiME  aaC^laiaT 

'•-^T«i.L«'i'~»  »»  »trH«sic«i  i»»n»*«rc  ^T-oija. 
M^aos  aaa  oi¥.  >■ 


tsmTic  cone* 
PimaCNtiai    (outTioM 

-"r-TM**!     r'»n    T»»r     v<^<lilCM.    ^C^oTlw**    c*    *    ».JH- 

lt.»«a  ''If r'iW>iTf >L  t)vi*li><'    <»VMH»M  »aaa  «"i 
»«T<:>i*i"<   "'   *'»»»"•  "s  i<A>'ii<ns  0^  »«.aanc 

U  Jl»>    ■« 


TIC   *M*»aTUt 


■•iTLrwi  ■■MMCTic  KCMaaMi    *Hf  cTaok^oar. 
"■CLTaaiHix'  ,i(a|v>Twt«. 

•Ta         ui«.  .0 


a4««cTOMToiioe«««Mte( 
•cacatToa* 

CkrcTkOCktst  •awkiTOMiDao^rwaiCS  <(ata*Tia 

»'»T<, 

*r>aa>  >*•  otv.  j» 


aaacTOSTaicTtvt  fL»"»«iT» 

awOWMS 


rn«ai.iTi»-.  o«  yxr  »|%»4.  (f^tdM  o»  r«c  aitOT 
tl^»    J»'T   r'cn  T«4,«tsTA«  T»r»   7»rSoi4    M  a*aoaTeo. 
'•■irtra  tm-  Cixl'^t^  k'au  'Ka  fv«ku<"lu«« 
•''r«'-.ra*'»>i'   ^aracr   TNfaiaiaT  ivacwiiOai  ak*C« 
•■•INTf,'-,   t<  •  ri.«i.  t  luTS". 


■aawracTuaiNO  acTMAns 
tuwiSTia  tLiOTt 

vtCu-«  <•).   ■«|.T1'M.  jr   iu»s<l(<k  •  O.o  COkiia-ifia 

•f>-a0I  Ma  UK.   IT 


T>n«<TCK-a*M  tuioft  a««  »->4  mytti  uxOft 

'".T'lNtM.  •■iJ"ia»iL»   |»  •♦.   na  n.o»<  {<  "a^t 
"•LN   «U'tl»«»j|.L»   CHKCaTtr    TC    l/l-lkcx  0|4ac»ta 

a4M  iTo^k  >••  ciTwiitxs  ><a>  t>«»t>«  wi-<*iia<a. 
»e-oes  as«  01*.  it 


l-«.,«»ir  "K,"  «'4<i  N4IMI   NOOLuTlOa  aiiN  *^ 
Mt-aot  ao*  UK.  >« 


aATfaUL  roaata* 
aiM.io«aaaMitt 

4>tata4cT>   o»   'Via   TOO  atfcatartk  Oa  t«c 
"i-jtCT  ir  " I ^xxi'L ^ I TT  XT4L<oaa|i«. 
«P-aei  a«j  ui«.  It. 


■••SNriut'KicTivt.  (.i^(a•1lo^  or  atcajaavL  vmo- 
"<u%   11    till-     •4'ii''TIf    riL»J    •'    l-Oa-a),      .jCaCat. 

Tfin  la  iHf   u-,ir»«fc  i'4i.rcasin«  n*  F»aMja«„«itTtc     aa*Ti«aaT|CM.  4«4LTtlS 
afsOMt'aCl    t*kl   ON   <rt>.   ••»«.   >(<>Miiact. 

t»on  ava  OK.  :s 


>i»L  «J>Ti»  ari.»Tid«  la  xixiuTicaL 
•VT^rci. 
to-9»i  aoa  UIV.  II 


aa4«i«Taoas 

saaci  CM*ii«*s 

■^KaiPT-M  or  akasaa  aawttao^s   tiih  savWTn 

a«^r    »•^rx^t, 

Mi-a«s  asT  otv.  ^a 


aaiartaaNCt  yrMjeurs 
axiCLOiac 

rr<T  4hr  (.i>4«.i>4rioa  nr  Tiact,  SMICkdaO-Caa. 

(Ik    »xrL    VM|CL»«. 

»K  ao»  Tas  oi».  II 


aaat.r\meTtons 

rueTaoaic  »«ut»«r»iT 


*<MT>«atTICM.    *IWkT«l« 
«T»tS««» 

ITNA^IC    'Tata«r>    4M>   0lS»l4Ctat..aTS    4ai)u«J 
TLtwiaicM.  uiK"'Ti»..j|Tu$  o-jC  To  ■k4'.£  »Hr4a 

•4«ir%. 

•ST  otv.   is 


aMT<«aaTleM.  a«co|eT|o« 

%  'X.«t'*I**Tio««  f^   i»<  awT|n^»  pr  nuAklTv   4a'> 
'■rHij^ti   ti.iy    *^   Mj«    T»#W    4ae    liatu    I\    T.<c 
"»<»^ta»)CT IP"  IW   tLb'^lTM)*  fia  cfartta  Cl4Ski 
"  i.l'<C4»   ■••ut.a 4 -»!•■«  raoa(.(«1. 
*»<40a  MS  Ul«.    14 


r»T*  acaiar 


h.     •tLl4aiLIT>  aaoeaao  si4T>j»  4Mo 
vfti  .   ». 

VK.     a 


'ClMiU'Tt    |.ri.>t«ct. 

•e-aoi  aas  atv.  i« 


aaaauracTuaiN*  acTHoei 
tcnanic  caraciTOaa 

a»v.«'C>'  o.»  •   aulT4d(.f  0l$»LH>Iwe  ^ 
»a4i.»»l">.  r"»^T4i    I'm  t-^»i  i*(eTaoaco«T. 
*(vao>  ass  UIV.     T 


M-tO 


aiuTi«aaT|es 

«N*CTSI< 

t  »T'ji.T  <*  lavaatasct  wr  STsrrns  or  aaalia 
rir»rafiTi4i    c.du«Ti^i  tMut*  «-vrtT.T«  riCLU\. 
>a  oiv.  IS 


aaamii  H.mm* 

«  X4LIT'  TMfrat-  roa  •  ci.<>S  •»  CcAia«Mua 
ll\C4a   KMOr'trntf-r   avg^tCatl    •    nOCTi)a4«.    iMttlf. 
•  IT  t]IV.    IS 


aamuaieat  aavts 

-<T-«-K   •iKia^r*  4«u  ulsUtcraiaTS  aa^-al 
C»Lf<nMtC4i   ultr»T|r jfTikS  ""J..  '0  »L4.c   vW4a 

-4»»%. 

t»-*ai  asT  UIV.  is 


rptc4L  louia^ar 

INtTauM(kT4'ION 

«  nmi*'    «f4-nviT   iiCHkic   •rai.icaai.i.   Ij  k4io. 
•  41'Tay   «i.u   •t...osx«cr   •tP|k4i   •jKiToa|„4  .ir 
•H'T^IOk'S.K 'l   04»«. 

SI  OIV.    Ik 


a«t».T|«i« 

a4THCaaT|e«  aa«i,vsts 

'•'■^t*  »»■*  taara  "ooanf  l».  raoattas  jr  «^LTiaA 

ac-a«t  ■«•  oi«.  .« 


tTa*.  a^aTts 

rtaiTietrv 

a«««kCH  Ok  CsraST   4asua»'|\a  <TaiXI>iats. 
T><f>«rTU4».    4kO  »»arBla»al4i    flu^-Kl  er  COw> 

v"i.'J"J    l»a»    »Ta.,rT'iat», 

*e-aO«  SSa  01*.   |T 


ir^aalal4TuaTt«T|aa  irueTaMieoi 
(Vaaosi4 


T.«    •^wT'i.jik'ia  PI    It*  »|t.«i   *li.MO-a<iuui.c 
•l<>aot  T|»  jiy.     • 


(FO-iSTle   OCatCTOaS 

T'^Tii,..  »►    A   •"«»ifivl.  C'r<>.iTb«  aiwaji».ijN' 
i<  Tfa  ta.ijat,   ••fijiTTi   t\j  ratSS'MC   i**."- 
'•■-ri   I'lLf'j  cp*ai*»#ik,     «   w|c^on4ai:.,a4p«H  »\^ 

'  .s^    Tl«TlP,     .|Tu    k". -,|Ptk»1  I',    r|»rk    10     ,|.<NtL 

•  ••x-ivi. 

I  >-«M  TS«  UIV.      k 


4t**CIT4MCC 

Tr<f|,^,  »♦   1  <r.airi*t  cakcitoh  »i»aj»NijN» 
HtiM  T» -Hii^'i^wr ,  t.<wiuiTrt   »Kj  n»tis«-»t  lacH- 
"  v<   tnir'i  cp-'i"f  It".     «   •IC'-0ii»ku4a»t».«   ><i 

'  I.  .<   TcaTir.    •ITk   k-l  Mntk'TfN   r.|»rk    lo    ,1  j'UC 
H.I'"'..  « 

I  i«-ao»  Ts«  OIV.     p 


laoaavc  <««•  iricat 
^ALVStS 

atv.4iCM  «i»'0»T  Pt    T>CvaiTit,4L   4NU  c«at.ai- 
•'.T^L    Ti-wr*TI«,4T»j« «    ijr   ».l»(s^  Pt*"   1.   '•icao- 

'  »»f    TUPI»    .     <0(..    2. 

M  ul».-     " 


tT*u.ie  caTiaac* 

TI««M*(.   STa'SHt 


T-«.<-»L    'Tkt5»    4T    LUa-ll»»»<4To«ts    la   acTAkS. 
U>-«>t    T»S  UIV.     IT 


ITAkOasaaie  rOiweuaes 
HToaaukie  riuios 

i»»p-»ir   Tir4>iu>-    jp&AkIC   c.aPOwaua  fx  jsv 
^«    *T>^»i>ki''  rj^tupj,     Mr4t.T jr\  ,paou'<1  HtiactN 

»'I««I»'H«n»»k»l»«k«TC     4ai,    t»«IC    ll-K    ..CfJATC. 

*«>-aas  sss  u\^.  la 


aafTAts 

err oaatT low 


••KH-4L    'Tpm    4T    kU»-il»a»a4Tukl*    IN  atiAkS. 
*0-aot  T«s  UIV.   IT 


rvAkS 

r4T|«u(  ii«PHAalefl 

T'«ja»   p'  «c'«i   rATituL.      slKOIkt  >;»  Jfaaatc- 
«T«t»<;T..  UT'taat.  aTf^Ht  «iT>    ►  igm-f aC.jC«c» 
♦T«««*  "Ski' kATiP*A  rjatau  •ackiaias  s>icaATiONS 
P*    "TAij   I'p  ALiPva. 

M  utv.   IT 


(TAkS 

micTiON 

•■'•IC'lU'l    4.0    ••'4»    or    ami.*    4T    LLlv4TtO 
T'vP*-»4T|rf,f  •, 

AP'^ei  *ia         UIV.  IT 


CTAkS 

•ATfaiAk  rgaaia* 

A>iaf«4tT»    >r   "Vk*   TOO  kticakkrik  oa  tp 
••'.•jrcT  kf  ••ii.»-v»kpcit»  piTALaoaaivs. 
ae-aos  ass  otv.  .a 


ai^TcoaokOsiCAi    •A^kOOas 
aATtaiAkS 

•"THC41.     4kO    ''►H.»IC4k    <."4>.«kTfal%TUS    jr 

AO-ae*  Too  UK.     i 

aacTtoaOkOdCAi    CM««Tt 

CTPkPij.   -HO  A.TiCTCkOak  iiaiortk  V4<i4iixia 
p\  '<(Tip>ukk.,tca,    CMt.«i«  fok   «4r4  soul"  or  vt 

".    ■iPuTi.. 

*l>-«as  las  div.     2 

aa(T(oaxOtlCAi    aaOAa 

»«'>4»   ■r-"**    T:.   aCTfoaOlOGr. 
AO-aoi  S««  otv.     t 


aacvroaxoOT 

BAUAA 


•  »P4»    kC'x'lUS    Ik    ktTrOaOlO«r. 
»•  OIV.       I 


airooaialATUiTfATlaa  ilkCCTaeaiesi 
aACKAKD  CiaCutTa 

r>tMic4T'o'<  (w  aicaorkkCTaCktc  akocas  roa 
T»««   «■/-  >»'-'.ota«v  rrvTaok  fUiirataT, 
A^»a«s  as*  UIV.     4 


MAT -Mai 


awiiTMCWia 
eitaATioM 


<  aoaAvC  A>P<  iritaf 
'  »AVCkia«  •4V(  TuMt 


•  "till" 
I  "»n.ir|rK, 

I  (waes  III 


■Tta  k'..>idiac  Ti  4 >kLl ««•••> <t 
utv.     » 


-4«rf*«  r  4TtkA4.    4»'4l.v\|ai        ■•^MPviu   lUIUAIIiri 
TjI'ITA'M.L     ^f     »0|.V.,ri  SJ*    uT     4kkPT|i.i     »|T.»    H4'*f 

r«^T.i  4'i    p-nta   ••'k'fft'*  •it4k». 
4i<-aos  sao  UIV.  IT 


oiviiatau"  , 

•iiaracts 

*t  io»    ut    k^i^^allc*  PT   f.»»»»  «».   SOklOa    la    TMt 
Afwaaa  asa  uiv.  if- 


naiToas 
a^Acc  McoirvNc 

*    n|''.|14*      ^k4'»PJT     ILCHi«|r     ^«*Kt|C*Mk(.    Ti    kAIO- 

f^fxv   *.  I'   •c.*'»a'.*c'"    'CPIkAi    •'gMToTlk.4   jr 

r>'»«l'X.'''.lf 'k    Jt". 

AT-aoS  aai  ut*.   IP 


C4*k0   aaTMOa 

*    ••OMt.    '•»'%i.n    •'..'HCuOai.    TO    kVAkOATC    THC 
rk«,*r,Ti     ».«l^x4-4    -•»»^  I  pillOf-     \tn    INTCkallr    jr 
rtr  ft    ffi     •C4TTfai.P     ^CtiTkOt     r<    IIAH-4A    a4T    FkO* 
'■■•T    •flliMI",    ^    t"1l|acpp    PijCI. 

Aiwaot  aia  iv.  n 


THC    «l/IOPuMM(k4IIOk    41a.,    ^UT    l>ISTpin.i||a<« 

ri'.rT|0'rs  p*-  4  attrf  pa  acwu«kCk^. 
AO-aot  T«e  jiv.  IS 

•aooa 

iNr«A«to  «AP|4Tiea 

(.  IS4P   la'p-ar-  I  ^njtXfii  Hv  ur.>>4.>T^«i 

'•It.l.. 


I  aoaavf  OK'kkATaai 
uaack  Diooas 


•  TTl^a  I»     Tj    nrVkkOa"    4     llOkCk    niuH     J*Clkk4tOP 

>e>a«s  asa  ut».     « 


a«^^rrt*T  T«Al*-la« 
LIM 


p"Ta4iiO'»  at<'4ac»   IM  a«r;oeTlov  cr  avaH* 
a.lHS'.   t«'atl»r«. 

»•••*  Ma  otv.  so 


aa  r  .LiacTca  aA»tl 

K**«f**v    4T«0*»mCMS 

•IkklfAT'a    (a.»»  ft   aallr  k"is»iek  KOa 
aa'trcM  akp  vcw*. 
l^-a«s  aTS  jiv.     • 


'Ml* 

lAOIATiON  trrCCTs 


"■rt'l*   'f    a«Pt«T|0»»   ^   Cfkk  UWISlOa. 

«-aes  10*  UIV.  II 


•r-aoa  •!• 


aaceraa  iliniAMCai 

L'J*.4»     l.-'-naar-    t '4  >t>aCPi' TS    *T    OCP4..T'at.<«r 

kr   tsTuPt.u"'!   j»4»VkakiT»  u»   k4»r»*srr<i   ^kat 

'■«IT«I'«. 

Ae>aot  •!•  otv.     ? 


aaaroa  ar act  10*1 
Tiae 

<  I  ■•  Jt  1  4>j''UUt     «rTT»4T|U..    rr     Jia4..Mk    O.IlUkSl 

'p.-kir»Ti  ■»  Ki  4  aiw.^  ,«|^  w  •?t'-''a<pMk'l<a 

pr.irr, 

Ae-aos  Ml  UIV.  i- 


aaPTpa  acACTie*S 

raaCalM*  t«  CtCOar* 

"•.'•  ii»Pi»|T»  aMj,T.«.t|c'  arsaaacx.      I 
rr,r   *'■  .cr   ■«  »i"4..  .lora.Trx  w   tiacoIv.* 
'"-,'■•■. 
AfwaO)  aoa  otv.   IP 


'Toats 

r>«aicAt.  acACTioat 

atACTHM'    la  -raTiHCS  Ji    sCkirs.     PkacTioa 

■»k><lM«P»    ••«;    T..r«..oOT.,AkIC».        •an.lC'TIJ^S     f» 
•'^•■"ica.    a»»«Af TPHK  i    4<W    CI»kkTS.        l<4.-ik4TtOS 

w  ■jasiAk  'o^a. 

M  utv.      • 


ataeukis  <ckic^ONie> 

i-tcaoaiaiATtMltATioa  itktcTaeaicil 

»•«•    "kofkuIN""    PT    t.*   f|a<l    "IkaO-POoukt 
t'oi<»"»   kP-flaf.Pt.    PH|ka(><c'xt4<    ia«j. 

T|»  OIV.       <■ 


OiiTm 
arulCINt 

■><«kk»  C'»«.i'i»i  pj>ouiTf  a^rrkkCMii  klvf)- 

•41'- I    4'l     P»'k'WP'^-4*'-»4Tti»    t   I'f'^tlHiTIC^    yf 
p»|r.T|ft    rTCkf^rai    svH|Ht«|,   or    •l.»-OICI'«k-»« 
••  .t  TT'tikr' ./4«*f'*k    «^u    ktk*nl..THYk-P'«.|  v-ap  >P*kl 

Ap>ae«  T|{  ulv.  i> 


atnAvAk  AiacaATT 
MToaAukte  S'lTcaa 

'LUIP    ke«  r«at»»IIO\    or    l«»    SAVAk    4|.<C»4fT 

»n'k'>«'iktk   ""lit"*. 

an-aoi  an  utv.     i 


|svi«iir»i  ION  4-.P  *aPOvt'lc.  or   a|c-<o-aonuLk« 
^Pk    4   ajcfcp-Ptioi't. »«    VCa^lw*-    r*    Tmc    4k/Pac-!»l 
"•karT    Plcr'vfN    a'k   I  4<k..<LP    li'4kk 'I  I IC4.    iNT 
'■tkaT-a»c   '■••.|T4i    cPpauTCk. 
■e-aot  Tsa  utv.    • 


NAVAk    aCMARe**    kAVpaATOaitt 

riokiooaArMits 

a    ..|-,.ip-„,»M»   jr   O'aCkkS'I'lir    k»k   fOPPAk 
rr^^^•>Ti,    M'->h.4<    lJk(.-OT-»„. 

AO-aot  ate  jiv.  s? 


SToat 

■CAStMCatNT 


Vllk    lot'tPtI     P4T4    fpa     PM4k4<     kC*    »0p«    4R'4. 

M-aOt  Oos  utv.     ; 


ttTunfaaoor*** 
CMtaiCAkS 

a4l\  klP'kktaT.      »iklC>*(>T|IAkMa  kOiMkra^a^ 
P4sTr     4M     t'.o|P    r4Tfk»*T».    "'•'VAk  lAllOt   Q* 
•iwCACt    *CT«»C    4PPkT«     !•     kr»J,kCT|CN    .ItH 

pikrruTki  ir*P04»«ik4»t. 
ACiiot  aaT  utv.    • 


aa4vie4TionAk  'ios 
anoaiNO 

rc«»li  IL'IT   S'lH,'  »o*  ri.rcr'V'1   »    vOxlAk    «T 

4P-aoi  aoa  jiv.  la 


soLlotrito  PAscs 

Ttrxsiwi"  »oa  tiiLloirriM  ►»(»o«a  «ao  «£0-»i 

PkjT.lTtPk    ""UTk    aat.«».p,r.».P»'«Jk    VALVk. 

AO-aos  aaS  uK.   o 


i>MuraeTMi|«.«  MCTMMt* 

ip'!'<it-k  ar»woP  roa  wfidpl'G   40k»»oia'.»" 
•lt«    »   kk4   '■<«M»t»|"»    |rivt.>4Toar. 
S  SOS  utv.   |T 


-11 


aacavt  eikkS 
aaala 

'LrCTkur^TalOLPulCAk.    nlrTCktValCAk*    4'M 
rvT1-naP<.uC'<.IC4|     I'olCi   Of      <P4|k     jruaO'a 
r»clT«tl...,      m4.«kMIJ'    »•    'c-arion  ■'r>t44CP 
Alwaoa   sss  JIV.    la. 


•■'••l*'»XNTt     <««•<»*•<  lex,    TlC^T    0»    K^VMIVTU* 
~.«lli»t|«-    •■!»<   •V^C'FTIvk. 

!•  J«».    ja 


*•<    •«*«.'*"   •«»»»T|C«   Of    ««N|ua. 

■»•  Of¥.  n 


•<itTuaMTN>  ncAVT 


IC   C 
IWAMIC   C 


«ICt.ri«    -taNTTIC    HtSCMaKC    knCTaOKO^T. 
•»•  0I».    »0 


'>i"<t»"n'CiT»i.r>,»   «at  iwaoinTtu  ilf"  coa«t.T. 

rrn    \l   KiriOktlX   •Wlui<ls.      tl^*>MtlO^   alvCM 
••  Tt»<t»  or  lv>«->M<i.rr>ji.(  •«■  'Of  Htoutt. 


rr«>MLO»ao« 

»ri«l   "•    l*rv^    «■— t.       «IM4.«SI1    ir    TH(    «l4.r 


•aurtcM  wsaMacc 

•«»T»TtO«l 


««>»*■>*  K«rT*«lait 

'X  •'.»«   AMT- k*^   -t»»»i  i'iT|o«    •»(!   |t,rt,,irr  or 
•I*  jl«.  ;s 


r<s.  ^«>i  *  •i»t  «tTr  «aiL> 

W|  uttf«  in 


TiV,«-,ri    u'l*.    <li«j|.trrB  ■CT>flpl>~eo»ll«iC'>. 
••I  OIV.  I? 


■I  <!.'»«    -*.MCr|c    aCSOMaltCt    SVrcTaoKO^T. 
'•CI.'*"'"***'    u(*iv*rt,(«. 
»•>-•«•  •»•  BIO.    .0 


CMTt 


■i,*TtM«>  »rM(.«»is-Twa>.  (^TiMo  o«  jkrtmiNiiw 
niTVi  i>.  r<uo<il>r  roATiuitr,  co>*gi«wsi   nrfM. 

••M  •rarLUe*00|i«<iTrt  crXH. 
MM*  0I».      • 


■•••JMIC    CO*»«l«M 
PHMMMOi.Or' 

1*«U.<    fKTtvC    >H)MU|TC   •t^U.tMIl    kl'IO- 

•*'••    »••    CXlMOroai^ aarta    rMr«1tWTie«   0» 
"•"IKltUl   »'»tLl'*'T<l    t*tilM(«lt   e»    <lak'.0|ITHTL->« 

'f  J^afH.. 

*C.40a   Tit  otv.    1* 


»•«    tk»ai<t«C«T   3»    CMI    Ik  UCCItlOlM 
*»-^»   ••O  ul«.    J» 


*«>  aiM 


Tttf 

«   oxi-^'llc   —orm  >%.ttnc   mm)   f^   ^jTVtfn 
»*-««l  •••  ul».    Jo 

•tcmi. 
ruenodM 


'L'«.»i.i«.»f  ic  -roaiia  MAI  ftlgniun  *iAOf 
»•  ul<>     a 


*ra<M»«<:i    ..•t    »«    «   •aniaiaOla*..  avaracj 
'Vk^tai^Ak  *wf^'»  ^'*«ea  «Mi»rf. 


r>n,<wieN  r««<cT« 

•    TtV.Kl-Mu«i   «»   •.uCLCail   tfaVM  Cf^kCIk    It 
"%    CLOM.-I'    ac«I«fc   te   niuVlDt    r»«    r^tiMCa    V 

•*aiHT>j«»c    •Mt.V4la   «MI   lt.S|r,K. 


••■IM-IC'S    TO    »|a«t    ■Crmr    M    UM«MalMUMO 

••..I  M. 

»»-*•■%  0T»  OIV.    «) 


«I«-IMIW^U<   CmcTt    •Mu    ll*4CTLT-TaM»airTC0 
rr»trT»   u#    •UCLra*   faMwa   ha««ct    k>i«i(    a^   JVX»- 

M  Its  ul«.   J2 


IC   CO 

rr«Ti«ti>  irMcnttTari 

t*>iTH|.SI'    jr    M*«.'<KCUTti>   VCkTUWrtWaC    «t*IM 

rpa   «r*uciir*4,  i.<a|N«rti    locacaiitb  Tnt«a«k 
«»4<iLlTt  »•  •«H.'>nt'<4i|o«>  rLf>u**L  tric^ra 

»"U    tL4«IC*»Tl     aAT^kirr. 

0I««    I* 


<f>CT|0N«    or    t|4L>ft.4HllM!«C40N    COH^OUNUk    (ITM 
•  •ua4T|r     I40CT41I4U4    4aP    IMTa|OCT««*U«. 
»*   >H  0I».      a 


■letTiw 

■aLTMCHUH    tUATt 

a4TMri<«T«C4».    4«*I.Ttltl       |a»40VtD   QllMriM 
•'.HT4NCI    "•   aOi.»»"tau"   ml    •i.t.nT|«4    ilTH   ■4<( 

rfc.t.1  4*«.  o^H(a   4rL'CT(r'  aiT4ia. 
»••  0I».    !•» 


■•ICVOMUkTitt 

•LOiku*  »v<MH.Ttts.ru«4  rtta«F  or  C4T(«i|iii>i« 

•*j   »Ta»tuC'0"iar»»i.    Ct>4«. 

»•  ot«.     • 


«K*k   MM(T*|I 

"ikXuT'On   i\«4aii4i.  eMj«Tu<N4   is   f-c  »oaa 
w    <  t4'>v»C'    Ta4.4»a«(»  MkVtr  #r  Tii«lii«o«a 
»~<ra^|oi.. 
*«<-•«»  aa*  OIV.   l^ 


■'laC'll'-taaa.-lTtCu   liMiaa:   M«w«i«««   a^a- 
C«SM  M    MM   AM   UIM  tlUI.   UOICTIC    fliu. 
-».—»■»    IK   »»».   ftavi-,   <kClr\. 
M  Ul«.      7 


IIKUbaTfOM 

LJ«-»IH.-    j>«>«*.4f{a   (artOflON   T4 
»«>ar|4Ttu    •»»Ta.,-t..t«II*.. 


•Jcuaa  (ipt.oaio«( 
•■•«(*«aauMe  lv\.n*im>» 

_    ■»-Uan..?|o<»   ar   4rlMtC    tut    lM4n«  lalTTfj 

»  u»».     ? 


IC 

"•"■I.'**    -*v*'»»C    >>:s'<Nal<CC    aire r<«l WOT. 

'TCtia^lo  4"»    ■t""tJH»*. 

iif-*o»  »y%  ji».  .0 


XUW   *•••**  IC   •*««N4«CC 
'iJ>44.l    ■«T*I     CQHamoct 

-rKfAk    ••4,.<*-»ic    rrsaiaSCt     jTllOT    0»    T..4    .IT. 

»♦..    •.'•.•!(  II-   •<><'X'l'>40*>««M«rt<   ntT*4ftn   »»    «•< 

«i  «ie  oi«.  a 


•WUM  nOOCl* 

•iKI.CI 

•<.1»^k»   *•  »«^»C«»io»  t»    auCkt4«   *»CkL 
■^^i.«  »i.  «'*t.c>«.«*|aii  or  t.wa«ir<  or  a^OiNu 

*»<Tr«    «,,     aaciTaa   •14Tr«   pi     \JtlH, 


•w^caiCM.  >«T>i«M  »m  PMCauact 

•M«»4t  iL'tTIC    rariramt    t»    «4a(M*-a4C« 
••■^J    >»•  l>l«.     14 


tt»H   MTTOM 

•f»«eTio« 

■K.rffl^'fnlC    vtt«CL   •«.4>    CauISc    i«J    aalCH 
'•■>-l.  "<'    lC"0-»»)«tT««J    VjaVH.     VATrr<<llhi    L4»»a 

'•*»H»4T|o»"t   4««"  s'lsafc  afraacTioN  it'Hll*. 
lal  oi«'     f 


•«ICI.   TttTt 

-•tC"i.4T'u  <i«nia<L  «raiiC4i.  t«a.L  ra^onc-KKS 
^"^ ,    .«a»4i  >««jc«  a»   4UMVtii>r  aMtr  4gs  J-,. 


•OcratOLMT 

•fOLMT 

fwc«il««TioNf  aT  oaaixus  •uaat*^  c-.  MJI- 
••■n»»t|".    «.u  c*rvT*ak.(aTa  <r  jraokiTijti   la 

»>^    rtnUhr".   AS-   c<raie>^    I  4\«   *lh|04i. 
IM  ul«.      I 


ni«MT  ti)w*Te*« 


a4Ta».. 

M>-«Ot  Ma 


'>i'«>i.4TaH  UCS1S4   4MI  naKairrigw. 


•oatMtc  co»*0"»o> 
"»o«4u«.ic  n  uio* 

•~-»CL>  ••••'..t   or    |a»40Vtu   TITaatUM  OaaAalC 
/•«.a»i^..,   ,«,  u4,  „  .jnawjiir  rtur>«. 
••-ao*   TM  on.    la 


N-U 


MMUCTIOH 

<T>JOTl»    «#    MTxajMa   *«l   OTaCa  t»0«.^t|IM   *v 

»•<«.   ivn-ffj.  or   •oaraaro  ««ii«r4aCi«.     aicalL 
"\i   rXATlx"-   U.'CT«Ofit», 
»»-M>  MJ  Di».     a 


0«alCM.   ■(4CTIt«t 

ir<raic4i.  at4Crtjas  or  uatata  rmaaijtti 
"•.THTiis  r*-   ((Na«  Ttra4rt.uraij(  tv  iLlCTalc 
'»»':-«4»<M.i   •T-.Txa^M  or  iiafs  di^FfiOaioti  4Vi 

»a,af»H«    11.T'4«LU-a|>lt. 

M  —y  OIV.     a 


aotvaca  covouNOt 

•icaeaiuLTiii 

ai.aT|M«>  m0i.vSt4.TUM.  atraOO  or  04T(4H|ata« 
"tVn  II.  rt  ovMl«r  rcaT4iai>r.  cna*o>iMoii  nrLW. 
««•.    ar«ri.uoaiKl|a.,TTi    CTata.  >4»i.t». 

*ivaai  i»«  oi».     a 


aotaat 

ritraiiuTie* 

avso^lf.L  at.auafacaT.  iiat  a«u(  cr  tn4  »ta- 
♦Tk4i.  orohf  uljT»t„»jT|ga.     tmc  c<<ihkl4II>,  or 

•^     IIO-I     v>a|4T,r«    ,,TM    IH(     H4T>«a    t|TU4T|V« 
•4S    4TUX|tp. 

*e-aoi  >«•  ui».     J 


»*n*«(o  ciac"iT« 
"icaoaiauniaitaTiON  iCLWTMaicd 

r.-iNic^TiuN  nr  HicaofH-CTar^if  ■(.ocas  rMi 
Tlir   «v  ra'AjtHrr  rosTaOk  IOb|r«(Mr. 
M-aoi  av*  OIV.     • 


»Ar*c Hurts 
"oon.  T»IT» 

•  l«w  luwiL   ST'niT   j»   ra««ca<<Ti  Ckusrcaio 
*0-««t  Tr»  oi».     I 


r»»»siTts 

rL*TMVtL*>|l|VMt 

'■•^•••-Lr'icat  *i4(Ausi4  4ac  THtaari  or 
'4a4.;osta|«'is,     rHr^,T>«aarT  or  rtaacvmiaiatu 

affH    1|Ti.|o«-Uk, 

110  Jt«.     14 


a#«rri4L  eirrtacMTUL  touaTiaat 

»   »T  «.»  t    |av«M!4scr  ^    S'STiat  or  ra^llat. 
ri»rracMI4.     ijii.*!"..*   UNwC»    «-»»Cf»l   rilvJ*. 
*o>ao«  sea  ji«.  i» 


rM^iett  SIM 

■4TM(«4T|Cat     aiUlTSIO 

aaikMtuC'S  or   TUT   sav   Ik  Taa  VICINITT  m  T^ 
«■■«•»   lU  01*.      I 


r««Tieui 
■rraacTivt  taeii 

iI«»it'4T>oa  trrttTS  cai.Taot.kia*  TMt 

'l.LeTal'41     -OHTH^kO'T     0»      IH(      •C40S''^a4> 
*tMMI    >IS  0I».       I 


•VSTMOkOOT 

lartCTlOkO 

r4a    ri^T    alUtaCH    Os    TaC    M^rt    or    laC    raTMO. 
'».<-4I»    (,»     •'.It»».>«k     INTkCTl',*.       1UTjat.4a    n» 

'••Jtra4i  (.aaikktaT  "vn-yxn,  aao  larccTioa  >>■•€ 

»•    t4iaa»ti,  4    TM«a«4n\.       kk>S<iriC4T|c«    •»     la- 

»».»l«l   aCHg^Aaralc   0»4akl4>s. 
M^aOS   II*  01*.    la 


araTkOao 

SC>«OW.IM 

viior  TO  ••4TL'<>u  •kaaaia*  'ja  tx  sc«-ia 
T*T  0I«.    17 


a»t»«»T|ON 

"•Tioa 

4   »TivT   'T  aikOt*   «-.r  r-CTCM|4k   '«LICi>al(a 
'•kV*  TO  trrtawtt  ho.  «kii    «4T(  ckx   K   jia- 
rai'.iaaTii,   •»'■  f-vTarkkf". 
oe^aes  aoi  ul«.   la 


aMTSOaaklTT 

onour  OTWuaiCS 

T-^et  ar»a,'.ia»  anni   la  seciat    i-<rkXact 

«»Ti»Tini»i       COOrnaaiTT.    laitakVCarc.    4«j   4St|. 

rr  .a  vtatTT. 

*o-^ei  aas  ot».  if 


aPOsriaaTiOM 
rcaSuacaCMT 

r-MTtMW»  si<«kT4acauk  actisTaarica  jr 
•ai4tivi  a**    ika»"  »L3»   la  »   na44 1   \aia  4a(a. 

•B-4«*    T*<  OIV.     I* 


•MU    STUB  1(1 

raaoiecs 

a'«o<.1»  "♦   V   twtSTl*aT|o^  or  rnasa 

"Jlklii*|4   •%  THT   uistav   lOTca^,   ^tacjai'jia- 
€<■■•«,  TtNTtLua-cAiMiN.  ■otoK.oiaea. 

»*-*0»    T«T  jtV.     IT 


■xiomo'is 

■icaoaavc  r«c*u(aCT 

aav^Toa'aicTfvt  MsfaaTic*  or  aicajaa^k  r-o- 
••r.5  a»  i»|.    .4it.arir  rik»»  «»  <.kaNr<.     icaCat. 
•tjN  •(•<  T>a-  o,|r»aa  fatr(><tir-\  oa  rra..ja4 j,«tic 

a«,"lM4Vt     4'U    OS    ariN    44Vk    M4g<.4><C. 

•0-«0J  aTa  3f<.  74 


•wCLiaa  MOXTIC  OCOMMtt 

vi'k'aa  ••4.>irric   f^soaaacf   «TuvT  or   T-ik  ut. 
•••IC    »»4UC-uac    •»  4f,|,H...    a<;r4<sra>.i   cistua.. 
•'J    ai»i|(  |i~   •«Iirk"«ao*>s,S«.-<fr<    VT.ati    T»    1W< 
aa.j    .. 

•e-*es  *io  oiv.  di 


4»iies»iio*us 

''acaicat.  ati4kvsi« 

•:«aii4i.   4>uik>4|4  or  aab  r»osrMO*uki   ocTca- 
•■I.«Ti>>s  ur   c»»*ra.    laga,    440  4kiai|Nua. 
4r-aoi  ao*  j?«.     • 

aaMKToCkCCTiiic  cikLf  (tcaicowbCToat 
staiconnucTtii*  rtL"« 

'!"a|c*l>  T    sraaTtti    TH|a   Ilka   n«TevUkT4IC 
'■>  .vraT'Kk. 
4r>ao>  0*3  olv.     a 


••WJT0**4»M|C    '"UktlOM 

Taacaia* 

L4Tiai    i~4a(   a4u|4«   la   urcao  4.0  aaO  a. 7 

''•Jt.»t0»i   «•    aM0»a5a4»»ic    n4Tka. 
*(>>*0t   *>•  UIV.    74 


arHOTo«aarM|c  1  taMa 

T~»  nvf'oaat.'  Of  rauttucTija  MANuracrgaKi* 
•■'I-4OTS  lua  UTa.atkT   4rCua4Te   aarHcaic  kla^ 
♦  .  «»4rt4. 
a^-*M  VM  OIV.  >a 


»Li 


PA«.  F«0 


ISTLtCTiF  atTiri.kY  iM4aM./Tfd  raua  kaaaiaua 
jI'^t  i«L  (-r  ""TSI'*!   vjk.    /•   ar.  7. 
*0T  jiv.  7a 


•  It  i(t  sMir* 

~a4T|0N 

JatvjLTk  "♦   vlaaaTn,  Tt»ts  oT  vaaicos 
"MMNta,   4.^  «Ta<H.'i>ais  kCfa'an  oa  C£<T4|« 

I'^tfT    C4-alLa4.    r>i|4eaSf    '^tSTao'Ca   CKOaTVi 
"■♦iTliTrk^.    >«|^4Tk>,    HiCatT    4a|aSi    OIktaii 

Tfl|aar4aiast    4'.n  T'jn*. 

01  •••  JIV.  31 

»Tri4ttieT«it  (mcT 
ofOtaic  coi^ouMDa 

pit/".«fl»T|v»  C»4a4Ctl>  MTics  or   *o« 
i««ie    44a»CON«',rTli,,    ao,.».r't,.      PIL'^CCTt 

o^rrTM  44r>C4k  ■•»L»"r««. 

•OS   S*l  ulv.    14 


r^arowuNCI  TUTS 

4    4TiaT    »»    •li"4    4Mr    r-0TIM|4k    -CLICOrTCN 
J^T4    »i     tr1t»-"t    H).    4kll     •4T»    k4a    J€    uIV> 

'I*.4TkU   'Ml  r.^raotk'o. 
«f4Mi  aoi  UIV.  If 


•IL(  U 

M  llTioaiN*  NUCTioa* 

4  <Tu».T  «r  riiata  4M1  rOTtkiut  ■4LlCj><lta 
a  1 'Ta  T(i  CTkaatv.!  MI4  »u.l  «4T'  Cta  Jf  11*. 
"    ■^1N«T||,    .,„  r-»fafkkti>. 

»^^*  aoi  OIV.  14 


a«ia   (^jcallU 

ptU4».k..  ea  >wTiiokoaik«i  «4tr»   » 
fa  Ulv.  14 


LtTiaa 
raoaiun 


r»4k"4tl'a   or    r40alua   r^4TI..6   STtTtaS   r«M 
HT.»>r,ta    laaalfTL'Na*,!. 

*B>aot  vox  OIV.     a 


a#i«T|>lUM 

rixcTaoou 

<»'ioiis  •»  MTiajMa  4Nu  OTaC'.  ivOkjTija  aao 
T-i   I^rLola'k  nr   .ivr-iuro  Mi'nr4><t4.     aicaCk 

•"J    ak4T|«io.'    ttfTK^ti. 

•e-«es  Sas  UIV.     a 


eiM  ■nioa* 

•4010   CaMI«;a|CaT|l)li   SVtTCMt 

nkuikc  rn.f  a'r.ija  >#  rca<ajaiC4riois  »»s- 

"■«.    u'l|a-l,|..»    |>a     ,4fj   I,    ...ICm   CC*a.J.IC4'iaNS 
•"    4'«1    -|T"'\    »«,  4.<    rCutOal    ««f    »t     aallTtlaril 

»•".■»,<■..«».  T   •v.-«a-Mtaic4ik»  iiariian.1  cjaiiriois, 
*e-aoa  *as  niv.    a 


•P^LITIcaL  K|r«CC 

•WVtk'*— 'MS     !•■    TMt    Hixr     C*     laTCkl,4Tld<)4k 
"j  H.4TIIN',    ur    rw.-a.4f4    ritl  Is.    4aU    4r.tLI«l.. 

*P-aot  »a«  olv.   ?7 


"•'▼Slcac    4  «i    '-Mf.a|C4L    kM«4%wTC«MTI.k    Jf 
'•l-L""'.'      4"'      MLl  "J"       .4Tk«Iri4. 

»«>-a0»  Too  JIV.      I 


01  rata* 
«»"ieoiiiiueTa«s 

air/'v-Hfl  .Tlvr    Cn4a4C1(l  MtlCS   IT    »Oat 
"•.4SIC  •.i-'C0%n.K-ti4s  rokT.tat.     rxT4CeA 
o"!-.)'*  •■4r'<;4t.  a^kvi^taa. 
ti'aae*  s*i  UIV.  14 


OKIU>TI0 


lai'ivc.k^ii-.^  <Ta|4Tl0>4    la  baucoS  Cmto-ic. 
aifc,«oic   awt.«,at;a4   II    ki]4  otasiiT  ^araua 
•4t   *ae    t«4a...t»», 
4IHMI  a>*  OIV.  n 


•^»l  >  t  rMTtlC* 

fuai»lvr.Coi.u-a  at'turieAt   la  Msikos  cu-o-jc- 
"t»I»oic   — i«K>aia4   |>   kU4  otssiiT  aaaoua 
•n|if|44S   4hr    L44a.><n. 

•*  *1*  olv.  ii 


L'nitmttL* 


'iLTThS     •l.kI.CT*0»4»atTlC    aavtSI. 
tt-9^»    TT*  ylv,     14 


'orou*  mrti.* 

•  DSOOrTIOM 

4T. 4,114    r*    •"aaoWN    Urn,    t»»,t4    tVOkJTIUa    4'<U 
'►H.    I'#Ll.l.'.'l    or    4u4r  torn    Slt-4r4>C4«.       siLatL 
»»■_   »L4T|iai..  tkCTuof^s. 
••-•OS   S««  UIV.      4 


a»L4)«  aHTSie* 

rv[(T«Oa**MrT|C  •*«U 


»a  C'4a|>>l|«.    or    tsilOab   (k4CT*ua4.atru 

J '4  akc^.^   4  '«-a..rato»s  c|a»ok4a  C0kJ»»  or 

n4ta4    '>C""JU1    !•     rirt    W4CI    »o«    I.*     r«<i   i(Tac.a 

ti  I  iiNC  TO  iwonuooiiD  trricTs  or  iiuclub  itiroii' 

Il|  ^U   CLSSI-IK    ilCION. 

M  JIV.    74 


a«L*!i<a  r«T»|ea 
nqcTao*  Tui«« 


•»««ee*  atTALS 

aiNTtaiii* 

arauLTS   »»    kl'Tkaia^    SIM  ICa   041    4TcaI7tu    4ao 

«».t^SI/tr  4kk0.  ra,  it,a4i   ^^■n•%Jr  M  ,n-<l..t 

"•  ."'ITI^t  4   "Lflar*. 

•O-aOa    TM  UIV.    IT 


p'acaiJ-T-a  or   a.4<ka, 

M  4ms  ayr  o 

4!  \.  MTtica 


a^flwa  COUimcT 

rt4«l*lL|TT   STgetrs 

'L'C'Mjr'kLl*    aaW.CtOMTUf orrtUMlCi    at'CN4T'M 
T'*T4, 

M>-«e>  *•«  uiv.  .i 


aaGfcCTnoas    vlTa    sau3T>.. 
Iv.    75 


••I.*! 

«4*'  lONIiaTTM 

fill'    •.4'ic  tri4Ttoa«  aiu    Tarivki  rja  iaatc. 
'"f  .ITjnt  a'aTt^aarioss   u  ^4  in.kLT-uaUk.i 

»*  •«»    l«T  OIV.    7» 


Tie  ri'kOS 
I'Lt'lif   4aTicil.a   rH4aai«TC>.  rata  uaa4ii,i4a 

4k    l>     ••"»»Ir4.     »Jk.    v.    s'.    7. 

4iV^  Mn  OIV.  .4 


•«i.*^  rMTSlca 

sNies 


\  TOlklC'lua  t  ataoaT»  (a   >U(kkir<.   ak4Sa4 
a.|(jiTM  41  o^'kiia^ 

»   tOT  JIV.    17 


*^CkLIT(S    I*«T|r|CI«kl 

'    rUkklC'lO-l    -r    aiauBTk    (4    44TtkLM4    »k4ia4 
Ta    <l.oa*kUt. 

tOT  UIV.    17 


•#1*<T|CS 

W^t(   IMalTTOa* 

i.»»'.  ("■  atca.-f  lavrsiK.iTina  ur  •^.4>rlc. 

4..n    •■4^T4a|^    <>0«C    Cr»aj4,T|'»,l. 
•••  JIV.       ) 


M-IS 


Taa^MiSTOn* 

■X    TO    (>r    coara    C-H  vkaTka    lartOTlNft    ra4'.SIS' 

'-.<'.   4,-1  4  <-i..4air,   ric7<JikirT4|r   laaa.-rMara. 


•rssoac  vtss'L* 

rikaaenT  M>aa  CaaisraucTliM 

T-"  aTafuTM  •»„a4i4T|.a  or  rikaatki  ajuao 
'■'•i.«v^r  vf'Mka  aoajrcTiu  T<-  4  MisToav  nr 

r  a4->I^,j, 

*OaaOS    laj  ulv.    la 


•r**u«t  vcssrus  

••«it«i»L  roaam* 

••4Tka|»t.    4^   aaocc^4|.4  lo«   raouici-.*  kaa«. 

OI.arTf    TH».».44l.l.    aiisikt  »a"    fcOC«ri    aOTj* 
"•aja^.aTIk*. 

M  Ulv.  IT 


•rssuof  vissrks 

STatTC"  rooala* 

■  r.'.O'a.M'   »Ta.-»v"-»jaaiac  e»   S0kl0..aij»^kk«4T 

•ot<tT    r»ir». 

Wl-Vfl    *•«  ulv.    ,T 


>a<lklTT 

•  ■»k»M»    or   raauaxIklTT    (  ISfaHMTK-.*   aao 

f-.—i    »»H.Ta4    or    »!-«     .'|t1U>  irj    t*      •4S4UVtMiaY 
T\  IVT. 

«ra*oi  aeo  ulv.     1 


nW-BBC 


<**Ti«TtC*c  OltTaiiutlOM* 


r»     «nriir>iid«5  r>  <u(.rtc<^. 


"»IH»»»IO"     JN   »i  I.    rO"»<lT»NC    |r«il»Mrkl. 

•e-«oi  vol  ui».  >o 


«!■   TMfVIC    eOMTML    (TtTtMi 

•-lex  M-knl'l   TH»    C-r«u»t»   »n   *CCC>"   »«   MMCrs^ 
•t«   i|rri,f.r  «!."»  o»  rtiOT   dar*  <i(t>*^. 
«»  — 1  •»  oi«.   ;n 

•»•     ll»ri«r»»    •|v»'»    r»    >C*S<r^.S,      t"»»JTl< 

"-"*  "*•  3I».  yn 


r\.f  (,«<>Tk>   «»»»!»  ni»«r<>a>   u.)  CJ^-jtl* 

•<V|T|Nt    t  la''«l'«S    ••)•    CI>>»uTI*    Me«k>M>|i».    j« 

x'^.'.'u^ (f ) .  »^,  ii.<M^icitr}. 

*0-«0*  •••  utv.   <n 

••■««*Ma|ia*   iroiwuTtati 


•'•.Viet  »o»  t<*i.>(«rii>>  "»  cr"»j<iiTi  *•■«<. 

M-441  MI  OIV.    i7 


eOMW«    tMD    COnTMk.    IftTtHt 


ink    I'OOTUTCIWl 

»"»     <TW*C>     •'I«ll»*4.i     KtC    UT|LU«rlJ«    sr    1 
<'X'>ICI    fcOli'lit    •  lk«44T    run    •    Cn<WuTt4    SVSTC«* 


•UIOCO  "IM'kt  IMIMS 

■V   "«   <   umiraL  can*uft*   •»  Uk  «iis   In 
"'•"'j'lLtv.  ••^^•'|IM«  •»  i"«   •ACirir  •if^ut 

•  I*  OIV.    It 


«w»— •■■I—  I'OivuTcati 


W    eu>»>'ti,«    MMUMt    tTSU»»    >«<»U|,    UT|t.|T> 
M  ul*«    JO 


S«tTI«t 


»IAi.    uriLiT' 


"■•irw.  rHAjCCTMitt 

«    •<tO»«-    4UUTI1'     To    l»>«l'»4k    ri.litf<T    »J»PO«T 
'»T«    »Wa*«'    T«»T«    c<w    *tH|ClF«   »MieM   .M4T 

10  ui*>  yp 


l*TtLi.in   MrTaOliil 

■ITILITT    ••«jr^»-    nrK»l*^IOM<    B|l^tl»«     III 


»■•»•<»«(»♦  l<l«l  TO  TkC  millliii  comtkm. 
'»«.H.I»»|»  '«"»UT»«  ntt4«afi  v'aWia  MMMc. 
*»-«0«  Ml  ut*.    3n 


TLftC"    0»    tW.O    oiM*^    or    Cpr    »J>'T|i,irs    J»I»« 

»Mim  •■•>,4<  fj  o»»i~i   TMi  »r<k  ria  cr>M.  i>  wl 

M  Dl».    M 


!•  3I».    .«« 


••^l»IC»1tO'»    T8    »»»    IKON   |.*<TC>>. 
•01  UK.     ^n 


•UIOCB   ■IHTLt   DcTtCTI«« 

»»j  «ti.>Tio  sosj'eT^. 

M>11*  •••  jiy.     • 


'••<!«f>l'.   •€•>*«(•    J»    <Cxi>.l.l     '|i*    WtSXCt   MCLtTI. 

**    •   •••lie  LM    <'*r|3«.    •CM':^    «^  ailNhJTtON. 
••  Ot«.    5o 


•••ei*TI««  l«««U«(ll(«T    tT«' 
■ICWMAVI   t«M|W«|l|t 

4  «j««iT  at  •.»  ■tuitriw  (MO"  aociuT  »kga(t 

**>>M  •••  Ul».      • 


•^•otTHCTie* 


••^»  n»«i«iT»  •«osr»t.Tic5  »rst.4iic>.     tmi 
M  ai«>  I* 


■"'tilt 

«Uir««l   MIO>CIITItt 

»  *   ^TKii'tj^r    wy  suwaci    •«o»tfcTUj   3» 

MW«M   (Tt  OIV<    |o 


Mi4eto  een>«wirtT|*»  tTtrcx* 
MICN  rmmif<y 

l^fmMltOH  »«  rontC'SUlO  •OCMt.Ouk  M<l*4- 
•••IWl  CUV>'T|0«<  ri*  |a«.OVI«4  •»»>i«  co«<tm> 
««'«0»  la«  oi««     2 


•ateio  eai»«>tf«Ti»»  iviuat 

«ck.i'<>t.r  rv«.*«  •(•isN  •«  cof«««iic*riaNt  ir%. 
»f"*.  ocit»"iii"wi  ?•«   atTt  i-T  •Micn  cewj'alcoia 

▼P    •V>   •HBt.,  Ml^M    KtttlOa*  ••r   N    ««l«T*|l«o 
'...-►PVWHit    '««>«•««.•  IC*«.L<    I'MtuaaCi   C>i«UITIO«*. 
**<«0t   •<»  JK.      « 


•NO****    »«    (WT*I>)    *•■    OuT'Ul    IW     IlKt.,    •Ht.lC    • 
«e-«0>   M«  u|y.    VI 


•••vChOMOTO*  T*tT« 


M-'M.ltH'Uui     «rrTV*TI«<    («    <l>«ku«^    ClMTW>l.$l 

••vi.i'«»i,y    To  •  •t»»;'.«i.  w<ci.wu»ui.^i'i^ 

«>  «01   Mt  01*.   <t« 


••irudo*  n«o*T 

'•■•Vl'l'li    -iX'^IIS*   moulL    »J»   TX    MSb 

«»»Tt". 

«P'»0»   M*  ul«>    I* 


••*eio  u«tt 

ITf* 


■  •<ra»-iT>jN  Oh  FiocctSIIiik  •MXM^.oua  •«»•»- 

'•TI.Hi    'blT'TIOM*    fim     |IWKOVI««    KMIIO    COMNUNI- 

»^•*o>  ■•«  otv.    ? 


••*ei04CTivt  rtkkouT 

••r«iofct»'st    0*   ri*OIO«C1l»IT*    IN   4riNlli 

"T»NS    ««•    HI'  LOON    fdHIWVNT. 


MM>M    aNTtMM* 

•NttIM*    LOa*! 

»"\jriif     j0    tlbTLMfS   MO   MlfcTIM«   t4MO«t 
■•-    •naui     «-••»    •>i;«it   ■»   ■•>.OJN|tlNt  *»«.IIf«- 

•P-4M   •*!  0I«>      • 

MitrM  iCTW  «■•** 

•AIV4LL 

Tht    •iNO'IIC     firutTION    «»n    ah    lN*I.TtlS    J» 

CLwm  c^i'   »4  »»'■.  it«  T|«c«    III   S*tcli.Iti  rON  • 

»»«-i«L«Tlu»'"i.    N<»»f9N    a»    VNIC  l*|TtT|1N    t.C-»X1     'I" 
""""••Mt*   ••    THrn    »1TI0i«$    •ITm   alNUS    acVT. 

*B-«o«  m  OIV.    } 


•••CM  CCMO   MK*t 

■mn»»  vcMTCkC* 

••"H  T«t  •*[••■.  c*-<>-Mc'i>A  ■cauCTi«>  iir 

•'l.NT«T    vtH'CLC*. 

>V  wIV.     IJ 


t»<ttT»M 

r»rirl  or  |nT{*|'W  »««1|T|SNt  Ok  HMUTION 
C«>4r  •a't  I-  a  aij«.ri<iro«v  •ixnoaKsl  tjlLOIN*. 
ea  M*  ui».  M 


MUCloaiOkOCT 

■     »»»NS«.»T«(»<«   or    >-xttl(lN   ■(>£••<«•    naJUTION 
"M«»    -tC"«H|»"    IN    MvH    0***lltl    (LtCTKIC*!. 

•^l*><L4T|or    or   TM  arwT  *t  ••aterafouaNCv 
•l*  OIV.    I* 


■tFlontaucNCv  •m.m* 
fLcenie  OMCiwiiact 

rrro»Ti  -o  ottT.iN  m»cn  >>K«t  ■itOk'itlaN 
»•-••  t»*os  TO  a  <Ti«v  (w  Nic«j««y(  •«ia«aorN  ar 

■<ll.«     JIDTM'    .<!.*•    >P    NaNxtlCCNO*. 


■aTNtM«T|Cai     MMLTIlt 


ir'ivaTi"'.  or  »a«cT  rON>«'i.*>  »0«  csnuiciijH 
••ua"  ••(A.r   ]•?•  rjN  ciwonS  r«k«S(li  fT    .0.. 

rr.,"f)CTCUC»4|TV    «•    T«.t    ••f»«    •trj, 

Ulv.       * 


*e-aa>  ••• 


MiapiarioN  cxtolmv 

*tlMWT|C   CPWOUnM 

'>I«tTf»l'ClT»irsr   'aa4    IMaQiaTl^  at fH   ca«M.T- 
•"    'U<*v<    »a»v— «»-•.)'.!  s.     •H.TiaVt.     •^T<lC'«>    •''0- 
PT^.     '•(rf-T'tt     CT<     ••O    T«a».<..    i>Pli^Mll.    dMf^Nfi 
l.<.'<UTU  tr>l    as»!    VIsrL'CcTTLfNC    «&    IHCnTI- 

rTn  as  aacukTSaf  •'•3UUCIS.      ■.iPva^nON  .lvf< 
•  ••   Tt»"5    'jr    lj'«--<>t»r.|tr    aNI    »<cr    xwicac 
••aCTio^i. 

r«  ulv.      a 


MueiartoM  CMC'itniv 

TIN 


MTNCNATICM     WMKTlIt 

a""l.H.aT' J.<    -r    oiCNOaavt    •*OIOI«r*f    fo   UC- 
TrcTioN.   uiJ'uaMCr.   a»i5  Na»|(aT|gk. 
*»-««a   •I*  otv.    la 


••*•«    ttOTH    (LrMCNTt 

tCkOTS 

•  ruNuaxr^TaL    Isvt tr itaTiOH  or   T.«  aLkOTINf 
Pr>t«»IO»  gr  T^   aaar  ta'Tr.  as"-  •ftarcu  ■ttat.s. 

■"  *|*  otv.     IT 


•  "aril, 
*»-«0J  OU 


*-io<-~t»ic«i.  Micciduat  roN  tin. 

OIV.    i" 


••ariaTioN  DaMitc 

rUCTKONIC    'OulVNCNT 

T«aN^liN*  <aniaTiON  rr>ttTi  oa  LLCcmoNlc 
CPNaoNfjlS    -Ny   «'«leCNUiiCla>    '1avlC4t. 
•»   »1T  Ulv.      • 


MiiriaTioN  tr»»CTi 

•r»«OOUeTlvr    STtTCR 

•rri'ii  -»■  Ka->taT|ON«  w^  ecu.  oivijig 
»l»-«0»  10*  01*.    i» 


•atriariM  iN.f«ic* 

TONKaT'uN  or  >>MCI<W.  ••  scaarnt   RauUTION 
t-jii^v  «i.CH->.|t>   IN  rQu«  a«aaitai   tLCCTNicat 
•T|-n.aTio»:  tr  tmt  Mf  wT  ■«  iiau|o«wraut.NCT 
i"»"n.«:  T«a»iMi»a|o«. 
"■-•et  *|«  ulv.   I* 


rtCTioN  iiitfTie* 
e>«Nie*«.  *tacTi««« 

•^OJrct   •i*,|ri  «i>|.aNNbai   •itoeat.ts  4C»ariT 
••I  rLuin  McrxaNi'^.   TiaNSrof  T   a>*   raaK>r(a 
~uets$'».   'Mt«i-aL  •ixrTiC5>   aNT  cimviStion 
»vi.vi"f'a. 

*•-««•    TTS  al»>    10 


t*CT|0«    KIWTICt 
COMCI|««TI»>> 

r  .NO^Mr  •aLS  "T   thc   >|i<CTica  anu  MECMaaitm 
PT   ^n.«ri.wIjN.    ■a>TICui.a«iT    or    ho>0««NCJw<    Ni/- 
'Lca'iON  »•»•  TH»  var-M  aHair. 

»•"••»    •»*  OIV.    ?T 


WOTTflW   *Oi«IM 

•HTHOi.    roN    ce»«UTIN«   TX    riKST    DOUftJ   NIT 

'•gNa^H.ITT  roN   a«  axTITaNa  acavoN   aiTx  i^ottinc 

•?rit   cofcTaoL. 

*»-«0«   M*  OIV.    ,1 


trOMMittMcr  •artu.lTia 
•CaUL  NtcoMaaiitMCt 

•>»Tl«u».l.jN    -r    orcLLtTi    •fC'NMaltaANCt 

••«»N«    u»>4»tc    M.^aini|i)«    TICHNIOIAS. 
•10  Ulv.     II 


■IC  -BM 

•MCevcaT  vtHirMt 

(NIfkOINt 

Tc<T   aNC  tvaL'iaT|i!«  (<»   T>.N«t   lMI(L0t0*Cao> 
•  ta  ro«fL   v'"ICI.'». 
Mw«o(  Ta«  ulv.    II 


irTintat 
rtieTNONic  ••itcmc* 

v  St.  •>(.>■    ^NU   -"vrigMCNT    0*    mICm  CuNMCaT    aNO 
•-I.'    VOLIaC'     tlLI'a*-    CONTaOCl.C-'    •tCTIFItHl. 
M^Ol    IM  OIV.      T 


MwrtfTaT  vtHieict 

MC4T    |MftL»< 

•  <ai.TSI<  u<   T»r  rrricT  cr   >aTF*ofllNa.Oua 
•'arTioN  «i"«.Tif«   a-i   T~r   ^coouaTioN  or  tNavxl^ 
»•  tht   fiac*  •'!'>•    «r<i|o*  uT   a  M.UM  k-jt   I'. 
•^►♦aao*  IC  'Lja, 
M-«ai  00*  ui».    • 


MICrNTNT    VCMICI  tt 

•aoa*  CCHO  •■£«• 

•aovicT   atw^aNcr  VNOana*   T^eMNicai.  acruNT 
r<s<  T.*  kac'i  c»-«i-»«C'l>A  «tJi<T|ifc  sir 

*l>-««t  MT  ulv.   11 


•aociiT  c*M« 

•|T(.aNtNT  aeiiNe  cimtTaucTio* 

aco^Tic  aNALv^K    V  r»i.*»^.T   auw^.  fx'^ll 

V%  Ulv.  ;■> 


•(•TCLLiTts  ■•■ririeiM.i 
rtTieTio* 

a  rOLU-C'lu-*  e»  ataoaT»  cn  >aTn.LiTt  ■n.atNa 
«K.aTM  «i.o««l.lc*. 
*D-«0>  M7  Ulv.    12 


••«««[T  e*wt 
•^•Tcaiac* 

"•Ttaiat*   aNP  a«oc(stCa  »0«  Mau'ici«*  kA<*U> 

ik-tTC^    TMtN-aatL    -MilLl    »N-    •otaCT    <»OT0N 

T'ti'tattL*. 

IDHMl   •»•  Ulv.    IT 

••XMI^T   e*Ml 

caTO'4.1.1'  irarTCH^oaaiNb  er  seLlO-^aii»(i.L*NT 
;<CT  ?a$r'. 

4c  .401  •••  Ulv.  it 


"♦•JTIC>»  U    O'jTiItt    aanNlkt    STtlCX    IfdaSII        I 

-CO*T  iiu*Uwoa   atfPT   avaTi  ••   smich  c^»  *<*h\'^l 

l'^T«NT    auT'  lli     «>C    Vli-Ptt.    •••«!>/£     •»     l"<INrN' 

•L'.aa  aTT'ca.   -a»  n  nIoxt. 
*Vi  *»T  OIV.   la 


aatraaeTOMT  naTfaia^t 
•lcao»TawCT"«t 


•ie«o»T»'<Tua»   kTiijirs  or   •iN.vcaTtTau.INt 
•••»««eT"aT  ••lura. 


*e-M«  Mt 


iiNToaelN*  ■•Tiatai.i 

•L4M    TtlTtI  tt 

•"OOattS    «1«>»»I       "K."    TlN»»«aTuNl    «Lat» 

rt,ra  ariNT^'Nctn  •tTact. 

911  OTV.    la 


•aociVT  NOToa  >«ulc« 
(HxiCNtaTie^ 

r.jNUO  t"a«.S   "T  tmC   «I«<T|C>  aNu  PC<.Ha<itN^ 

';iNO'>»a'Ii»i.     •a->TtC'l«.»»l.»    •If    MC"04iNC0oS    Nu- 

.«Ti0N  »r-«  T»«   »ar>«  ana'r. 
IS  (M  Jiv.   :t 


•Mt^T   aeTOIIt    IkiautO   MO»CU.MlTI 

vi-Mdifi*   c»"""4T|':n  I-,  iiigir  rieuio  KOC'tr 

ilVi. 

M  Jiv.    \l 


CLUOILlTT 


TCLiailLMT   i.riaiNcr. 
aiwaea  *at  Oiv.   \s 


(LlaaiLiTT  iruCTatNlctl 
•t»oaTt 

•lOu'a*  •«•.     •ii.iadlLiTt   •NOMa«  ilaiut  aN3 
r«T«  ai.>-oMT  •  vOi.   J. 
*e-«0>  •••  OIV.     a 


•WLUaiLITT    irkCCTaMiletl 
TaaNtltToat 

■>iaLii»   'twaaNcr   •cou.NiNCaTt  ►la   at a|C  >n> 
rut'ia  ""ivl'ti.     r JV  lursLt   tl'ITt  rex  T  <t 
•-♦•r   'aaaia-Tta  arTa   or   TM    ••irtn.L  oiaTaiajTUN. 
"P>.»aT|-^  a»u  iT»«a'i   iiri  rr-a  TaaNMsro*  ufvic'%. 
•e-«OI  ia«  JIV.     a 


•■•oo'-cTi'N  (N-^iNriaiNa  xaidar  To  inpnovi 

►•j>ieTION    ♦tCHNIOu'a     a».0    l>C«a«»t     TmiT    NCkltOIklT 

pr  THt   iMvaa  '■.»a««Mu«   laaNaitTon. 

*e-««i  la*  Ulv.    a 


aafaraaCN  aao«aM  *Na|NltTa*TION 

>ra>ON    tTtTTNt 

t   Tai.a   p.-  v>Nr   sutuSTLi.  c^aNCtt   \^  a   aNO  n 

«»-*«Trf,»,    a'TN    I<**i,tC*TTONS   r*-.^   CONTaaCT|«u. 

*e>-««a  Ma  Utv.  )2 


T   NOToat    I  ML  IB   MO*tUU>kTI 
4^    OHT«UC*IVt    TCtTIN* 

I'araaair   itc*"!."!*  '0*  t  uN-nrtl«oci  Ivt 

'4>T|N'i    yJf     'OCIP    •N'^^ClL^'iT    aPTwafT     aOlO*    lUIOIN 
^•('••''TO.IVICS. 

M  ulv.   }'< 


if(T  aaopcti  Mit  ••«!•■• 

T|0« 


■Hr^aiaT'x^k   «•>.  siaiSMf    I.  aaiaLLT 
'fLCa»Tir   caW.a'NfCU  »«llo  ••.OPt.,.1  ".T   »«alN» 
I    riMTi   i'si.Tm.     -rroaN«T|n\   ir   >is<: jCtaVTi' 

^I-.-Tt^i    O'     INTt^lTt     LTN**Tt      »■*"    Ah^IT^ax*    caiS( 

CTION  oNr*"»*    af»«L    »Ccri.aa*T  t^N   to^O%. 
*.«0t   ••>  OIV.    l-i 


•■nalaUN* 

af*l«ic>"  UN  '"•  aftaTiwN  pfrariN  T»t  ixiCTao> 
•  rT|.->&»a»    •(.«&>    aN"    «|VUJ    rti.».    aCT|v|T|(t    II 
•»H    BTTlr.a, 
«&>Ma   Ml  OIV.    la 


NCNfua 
NUCLCM   MM*<aTlrt 


T*    »A^L'a.<   ••»p»*aTir»   0«    aNlMu*. 
•e>«M  •••  OIV.    iO 


aiMON  aaaaCM-TU 

■eOCL    TCtTt 


•  INO   Tii>'*t.L  tTULT   or  aaaac^uTt   lLUSie«IN<i. 

r?  oiv.     I 


■  i^ONucLiee  a'lM 

aMISMOTtCTIVC    aWNTt 

e<>aarL>T>>c   tTiijv  cr  an*  CCaTtNT  *n>i  tMk. 
pTuNT?   "f    ••j|0»»«i»TaNCt  or  'ttlt   lN~»fTau. 
ac-«oi  tT«  OIV.   i« 


aecatt  e«Mt 

aeoutTie  MpataTifi 

•eouaTir   aNa«.va|t  or  riLatNT  aoaJNO  fokaaiv 
"•aNNfaa. 
•CWMa   M*  Jiv.    .T 


•t«TtU.ITtt    <*aTIF|elKI 
rLI4MT    t|MUI*TO«< 


^ATNt>.  iiNU(.<r(>«  arti&»  (no  ektcaiPTiON. 

*P>«Oa   M*  OIV.    12 


•t'TCLLITtt   l*aT|riel*kl 
»L*VU   aMTtlCt 

a    COtLlC'ION    «r   a»r»aaT»   CN    kaTCLLITa    »L»»»^ 
'MttTM    a*.U*'*LICt, 

•o-aot  aaT         OIV.  12 


•tetTTcaiN* 

»aT«MaTic*i  aN«LVSia 

•  <-.«.•"  "CaTTraiaK.  uiaoaavi  CPatSTNuCTtj  roN 
•  p.M-aicai   a»«u»Oi  a  »f   arritarTive    Ihica  «  ♦   n. 
•r^^oa  MI  Div.  2» 


•KMCOULIN* 

■•TMCNaTICai     ANilLVtli 

«    "aTitaaTlcac     <*aaOL*IICN    aNO    kOLurl3<    jr    4 

~ii.»ii»i.'->«r»uj«e«  iPMeuuLiNT  •aorLt.'*. 

•P-«03   Ma  UIV.    14 


•KiCNTiric  ac^taacH 

■naaTLML"  >N«o>at^i  Hrrt/*T   cn  a  lominuino 
praraacM   t^^v^a**   PF    a    Nav^L    rajNafctr    caOMaTOtv. 
y>'*l»»   TM  OIV.    >n 


•tetrNTirie  *c*[mch 

«eiCNTiric  xaMNTiaTioNt 

'TN'-i    !•    scl'VTiiic   •tHaaCM   i*.  ival   |n 
"•itiaTiS  »r   ara'^-T   or   »fIfN;f»  uSSh. 
*P»«Oa   11*  ulv.    .a 


•MM.t    <tTOr^*tl 
pr«a"ic  M4Tra|4t.« 

;raa"lc    -i.   ntt^i.    SC4Lt  rca   mCM    TCivCatTuat 

Ttxa-'Iu'llL    '■t*NVfa*ta«.       •a«M  r  •CTi  at  >0    TCCxNIO'lCt. 

4p.aoa  *T«  '  oi>.  ;• 


••eetNCNT4T|0a 

«Ta4Tiaa4rMv 

!  .VLM|f-»TI0N<    JT     4k*\-Aj^     **in<H»KS    C»    M.Ul* 
a^.Ta.II,.    a-U    tNvl '^N^LNTa    If    UTPOSITI^N    |N 
Ta-i    -aHTinraN   aN*»   C»P*ce*at.   '  a\a   aitoic...* 
apwiei  12*  JK.     }   ' 


aa4i.'va 

4*'lCMTi.ap|o  aatNTi 

euailtuf^i.^ut**  i»   MiiNaN  faaoTiu  rL^lu 

fwL'lal'a.    0^44.    Mva•a'^eJNT|im     («.)a4i.C. 

11  »«0I  M«  ulv.    I> 


>l4>ft.lN« 

■^rc  C4aL0  NCTMee 

aia.ln,   rlHt.a    |,   nn.0   Of    •4Ti*la4TI 

'taTMTILk. 

>  i>«aa  MI  ulv.  II 


at4{  ( 

I  fwatttlvt  MO»raT|Ct     ' 

^•*   '•a*"'T   4*<oaaTfuN  va'aClTT   ur   uxaNA.** 

4H»|41S     !•     U«.-I-<  .SIO..ai     'ja»a».4$|uN. 

•  •  L-rarTitai   a»Naa«acH  ru*  rtiicUTiN<.  T,.t   »T«t$»  . 

''a«IN    "laaa-Ija    T    "t  N»»    »a>CS    «IIua     r^    I>4i«TI-L' 
"  .V<IN'..      'rriCT    u»   <iNal.   CnMaHlNb   a>,    T^ 
ivio*   ur    iaNPa. 


•MttaiC  •*¥!• 

TfVCLu^aarNT    Or    ••     a^aLvl.    CCNfVTlNt     KC-NlO-ft 
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••»IL'>«.i.     kC»-t„    A'-    'li>,J-, 

*o-ao>  >M  uiv.  Ji 


•Taarakua 

TaaatiTtoai  *Cwca«Tuiit 

Ttir    •^CH>mca<    rofakaTill   e»    Ta..Takja   .|th 
•"ki-lak  i.|r'»(  vr   i«   r><  uurTlkl-taiTTkC 

'"»-HITIl,i.. 

»«-aoj  era  oiv.  it 


•Taa«cT( 

rtTteriofc 

a'^kTkaT"!,.*  -»  afcanaavt   aanienCTaf   ij  uc. 
»»<.Tioi,,   wi'uaiacr,   am  aavtraTioN. 
•0-Mt  tl*  utv.   !• 


aTcacnia*  aacHtNU 
n.ccTa«aici 

>   "aoioT't^.    %'il8iaTCU.    Tt-at.lc»t    (•<a|  ,|a6 
'"j"-.'    II     Cn-aMTfATMaa   kkirT4nM|k%   P-tlaciaLrs. 

te^vit  yu  UK.  .? 


TC'ja>aT»«,4   ..X.   aTar»at»   la  aaiakk* 
kraaic-  ta»r.~3«Tcu  \wi  ir  rarrtkia.T   »>atMS 

riM'i    k"".TM.       otruaa.T|n\    or    vIVXkaSTt'! 
I-TK**    '•'     I'^'I'ITr    k"«>Tl      a^i    Aal|T444«    Calt* 

»!»»«  i/HT^m  aiiak  ACcrkka<Tiu'<  kuanf. 
i»  aal  aw.  lo 


aTikratTraiN*  *aaa«>irTtaf 
vra*  Miott  racaucar* 

afCTfu-    JTikr'aTio?,  akUUiakathTt  cr   a  v«/ra 
T'lr-^Tri  IV   raavafiTTia  .nf   jrTtaatkaO  Tu 
raclkiTATi    •Ok  a-aiot^T  o<    •atom'cul   ]a  ai 
firwtamc"-  rarr    laaii. 
*P-aoa  *M  UK.     • 


roaaf*.* 
cr  cawa 


•Triricoatl 

•aoio  (Oui»<««T 


•    '.!»■  1 

«e-«oi  Ma 


"Auin  Tkkinco^   la  uaAauKo   ukM. 
UTV.     ; 


aTt*aiki  aao^raTitt 

•TATKTieak  aaukvtit  _ 

••ri'i.T'    T.<o»'TTcak   a«ai  f  <.Y.a|Mrhlak 
•»«T|aTtcak    a^ak»a|.    5f    Tr«    u<vtra    <C>aoaw  or 
•   i.i-iT|.j*ii.«    ,A>    t,  Tc.siwiw. 
•D-«0l  •*«  Ulv.   la 


TIVITV 


iiktt  re  TMt   PCCoaaCNki    or   surtacc.o>jcrivlT* 
kK.  THi   rik'«aTa,   Akk*»».    a\u  (aMao.<.ot. 
Hlaa  a.»t  or   aj»c^..au(XTi<|TT. 
M  uiv.  i* 


•Tvaafsraiak  aatacTiM 
aauaakiri 

■••'.VTIC   a-w».Lirs  ca'iiti     If 
•T.,-irTti»(  I    vnaia  ^j«ruTAT«ii     »f 
»».:»   a."   TK'lH    I'Tk*!  aTailia. 
"■-aat  a«*  otv.     ? 


Tao-oiatatiaaaL 
''ISITik   cx—v- 


asu>ff«a«ic  n.-m 

■•T    lKA"a«ItalOa    Aan   MMta>na|C  Fkoai 

»f4iUaT|fK»   .»   aaTtCkia   >a  a.,jaiAs  jcuaaat.«. 
M                         otv.     a  • 


•sua  40* 

"licac  tautaaCMT 


a''«af 


•*«tt(  Mia*  ciarulTt 

4e(«  iKaTCowuCTaai 

I'.rurr'Ariua  aatir'.Tin   ua   Taj    lavCNtaa   Cl<- 
r\,    i,or   VA  4v"  ari/}«  *A.   t.«xu*la<  SiklOi 
T-">kkiu  'LcTirikaa  Aa  A*|TC»iaG  X'ICet. 

»•  OK.       a 


aru'Tir'C  a 
tf  II  T.'.ai 
»|T 


<-  T(c~aiCAk   iKTaafurict. 
raA~akAT|ua(. 
JK.      T 


aTtST  (OuiaiCM* 
•♦kteo^Ttai 

"•'vkLW^raT    Or    a   rikTLa   Kt  TaOaa    TO    jTlaaTC 

rrT.rrs  TMT   aiarta-r   co*auTi  a   ANT   1^   Atavo 
«»^Ti»  m    a   UT'«4-TC   a|ankATr«  rkaTF  «>■  rw 
•  "kiroTTia  »ivT|.>-   TO   s|auk/T(  ii>kl-«MkO  vaai- 
»»ir.a  -a,  j>\.  kl«ltrf    aPTirta  ur  Ti*r   i:Taaaic 

•r-««>  rt%  Bty.    • 


atfiT  raclLITiri 
aaTCNaiAl 

'■«■  'AX'ak  ar^utacarais  aau  kavouT  or  Aa 
•••Tt-sA   ik5»  naaa'  ai.e  .^aci-iaki'  Tu   IsCkuuc 
•■aklLITT  en*  STauTTi**   ai.aas  aau   lasTauaC4T«T|1H, 
t>-^*  Mt  Otv.     a 


aa«T|ct 


si'.aiMr>act  *•  CTikankTica   la  Kif^ct. 

T.^f.N'H.^kT    .ao  t^«..«a*    la  TM    wfraas  ja.a-jcaaTtc 
"•kf.     'O^^ra'arr  ur   ihi    craraMTtcs  coa- 
iioa  K.k'  HT   TMt   stc*t)A.T   arataai    jr  Tat 
««v  acAPr^T  or   iPicsria.   '"'.t   laa?. 
->«aka»iu». 

ai>io<  >ao  UIV.  ;o 


••*«n>«Tic  *u**C« 

HT^oaokocirak  •akkSMS 

fHYHcak  anu  ra(.-ical  kN«aacTra|tTUS  or 
PI  Ll  >«■.«   a.'  ~aLL"o"  "aTtHlAka. 
«4.#a«  TOO  UK.     I 


M-17 


•Tf»T   acTMOOt 

uLTaasoaic  •aoiaTiew 

»rro»l    T«»   ca-'N-^tJ    TO   ulTEaalai    THi   trrtCTi 
<•<•   aivf.>Ak  ~i.Tali 'i«.;icai.   aai    aciusTICAk 
va«iaak'»  p.    T.»   iikTi-aspaic   suaAk  aTaa.aaTa 
•  ••IK.  CVat'CIAkiT    ak4U4M.I    iJkTaakONIC  ri.*« 
PriTTI**!.    ."•uiaf.r.-T, 

»r-aoi  •«}  Ulv.  JO 


aTtT»0Of» 

«  •*« 

aratakCH  ua  a  Pkaaaic   IfTaeut  eaaaukt  or  ai 
TaiTa  AT  joPu  ar. 
•e-aoi  •»*  utv.     a 


•KrrMaM 

>  ioo«   Ti'AT  0|ackOM.5   IHI    aanrcarita  aab 
'■'■j-nri  ,t   "atPaati,',  iiNTkPif  ,;oauniiii<i    raaas> 


*iv^. 


IT  I  ••«.«?  tOK 

■I   II*  ul»>    ■« 


M  0I«>   I* 


••  UI«-    it 


•TWM*C   tV«Cl«tt 

»m.iw«>»mt 

«moT4ir-   tt»^.lM^^r-t  at    tPtaniL  s«acai 


•T**e«i*M 

'♦..-IC*    ».'•    I'XC.'.',     .|Tm    1    $tMn.t    *rv.XITT 
•^«0a    Ml  ul«.    j« 


■faroiMUMCi  TUTf 

•>»^»  ri'MC-"!'*  •»j»TM«.nc«  Kttktsc"*     tHC 

•Tiar'M'Mhcr   g*  ^.•...    'jvra.Tix   or    Tvac'I'M 


•T**Cl>  I'M 


•T*«I>||>|« 

a    r|r>l>ruri*i    t<ircut<«fci    0»    *u««(NlaO  »uo- 


e*TiMMi  inccTaim  tum*> 

«T.|tj»    or     t-t     f*«f.<t"t»'    0»    T>*    (Ft^lCICKT    or 

T>^«»lu»IC   'Um(»tc«s.      asal'i  nr   .<on-<h. •  »a-< 
•"-'»«  c»»'*CTr«is»lc». 

•t>«*«iMie  ca>vt*Tr<it 
M»l«a 

narniMKC  C^^aw*  niM'-iT'rw  riauM~i<(Mt. 


rueT««Bu 

*M  Ul»<       T 


r<«(«iK>'i<i.  «*ja«M  gk  iHtiTra  taTaaiM.^  'o 
rrir«a|>«    r>4.la  -^Triiriai.  »c«  jar   m  L<)a>rt«a«** 

M>-*0>   Ma  t>l«.      a 


aratatvoimc** 
*uotancaut«c* 

••I',..  »(/.»».  «<f»H  »at.Ta«(.  a.jnicraiwdCNCt 
'•^-.sroan.r,  or^lb*  -1T-«X,»  a^  Tl\t  j»f«. 
•r-ao»  aoe  ul».      J 

araaattitraas 
rirau«i«a 

C1Nra»U.'u   «*a|4TtaN   »    I  irfuMu   Pi^*PHUau« 

„,r;^t«iTa»t|».,  »M  tiiicoa  »>a  fatksisrjas. 


•T«MISISTO*t 

POM*    »U»»l.<(« 

■K   TO  of  a-uar*  i.i*»caTa.a  c*<^.o«IMk  ia*ai*i». 
»"■«   asr  a  'laaaiFf   riirot.i.(cT4|c   ra*a>-rd4a(a. 

M  Ul«<      a 


aT»««l»ao«Tt 
viMarioM 

acagiTi  »•    •laaaTiQN  ft»t»  g»  vaaiojs 

••»«.'iINt»>    «.J    JTa.iCT.j^j    a.ot«ttn   Ok   C(<T«l<a 

•  fitraart  i.<-ai(a.,   -,  ,iac«$.   rt^Taorta  Ctcoara. 
rri»,n,rfci,   r,i',T:.,   aicaCT   «n|as.  ciktai. 
'rttaraaiaj,   ».^   tum. 

M  D|».   }| 


araaytklN*  aav*  Tgact 
•IC*o««*t  aa«(.iatnt 

•  "Ii.Ll''Tt«  i»a^ai«C  TaavuLlhb-aart 
«-n.i'irk. 
*f>-«oi  III  ^i«.     a 


aTaavcilM  MV'Tuac* 
■UtT|ai.»  O^MTIaai 

itrj»i%  •«  orvrL""*  a  cwa-KCIw    laa<t.LI«k- 
a»»r   Tuat   »..|Crt  r'-afTiokt  >l-'<«.T<i«3uh.'   •»  a 
l».faa    >^>*j   aa«|.|r|'«,    t.l>l'C*>    •lOCJ   Of 
♦»tTna   ia.b  ••wi.lrtta. 
*0-««a   AT*  0I«.      a 


aToat 

viwariwi 

atsotli   "f    i>l>aAT|3a   Ta.»tS   jr    vaaiCuS 
••CMistai  «•[,  »T«jwTi««fa  LOraTfo  Ok  ctataia 
•  l»'<ar»  ci-'ltaa.   'aiiai.t.   i-iaTao'ia  («c>>«Tlt 
"TiTt-^TrkS.   raiaan«>   aicacf   a«iai>   oii.cat> 
Tria-«r««iNa,   t^  »j(n,    ' 
*»>a«i  OM  u|y.  31 


aTuMasTca 
Mvoaaariea 

»<f   •K»"'aati«a  CHaMaciianrirt  ■»  j(4»Lkl  i 

•*-'_'!JN<;>Ttl_  jV»a    'OOITICX    jr    nl1a>    mTXi}. 

*«>-a0I  laa  ul»«   it 


aTu««»Tta 

MaofMcii 

-•aa^Mts  0CT(a>iN<tie<ia  cr  riMMrta  aT 

*•  *•»  aa^Ltaf*    aao-    i^    to   J/0<    Ca 

ae-aox  aa*  oi«>  f 


ara  aan  I  »Toai 
aaoaucTION 

C«"»l.tTI"'.  or   Ta*  rixaa.  rifiM  u»    i~£  »ilot 
t».»t   X'   f'C"  T»aH«MTn<«  T»»f  jasuia   I»  -ataoarru 
r-MTfa  «Mr  c.jLl'T"*  L»»»<  »I«a  r»aLuarioa. 
•^laTfa-a^l'   vjarac    Taram*'   'vai.>aTie<.    'it.ac* 
'a|<i»i«,c  as   a  FUta.  a  iniv>. 
ai>-aos  !••  ul«>     a 


aTU««lTta 

"lao'i.  »«-t«cLiiai»  TjNbaTi^  avatt  a>>j  ta«iT 
raj«  aiLcT    'o.afa   aao   $»«it    aajaaaaaS. 
atwaoa  TOT  ut«>   IT 


•TMraaifMilc  c*>«MTr*a 

Macs   i«T«*a«iui 

":'aa-K   •«  '»»»a.  «a4.»  'ca  kism  roocaaTuar 
^".■•••loau   •l.vora'caa.     a<tfiartt;Tl.«l«  TCC-aaltfjCla 
M>-Mt  tT*  Of».    ^a 


tea 

4  i|afcaT>{  atiTnra  aatvlCTiiM  HOUCL  aiT«  4 
'".aurn.T  "ata'iv   iNTC&aaa.. 

a«i  my.     t 


aT>«usT  Kaaiaoa 
ntentt 


»••,.)*?  aiaa'aM  aaa  rLOaCa  fotoaf. 
to-aoa  M*  uiv.  ;a 


ataaaitisToa. 

afLlaaiLlTv  ib.teT«e«lcti 

»'»LllT  'aSoa.^i,*  acXJialaCaTS  fTIk  >fa|Cjaa- 
rHK'na  nial'lS.  r 3^  jjk^i  lI«IT1  toh  t^ 
••■a»f  aaaaa^tta  •'Ta  or  1.4  a(|i<M.a.  oi.TaiaotiON, 
•'.•aiivi.  fj  sT>»4<ti  tira.  rna  T«a>>1i$roa  utvicrt 
M-aai  lae  on.     a 


aTUIiMTtN 
«ua»ac(l 

^TuoT  or   aotoaarioa  or  MUt  Ok  MclOk   |h  rait 

M?.j*a   variAa*    aaaa^r, 

*c-a«a  CM  Ul«a   >i 


aTykatTta  at.L0«* 

■aauraCTuaia'a  acraaoM 


•t'nj'i.ti"'.  c>a'-|i«ri'aiN<i  "la^ijar   to   l"»aj»i 
"ajxTIOk   »IC>«?"J»*    4H0    ircac4U    T»t    ati.l4aiLII> 
<*r   T.i#    yfi3*a4  (iraiaaa  ly*   laaa^iavQa. 
las  ul».     • 


•t«a«tltTaa» 

waieoNeucrtiN  ritnt 

»4'wic4T>uN  <».  i>Mj|.araO  a4it  niik-riLa 

»»a<i%H»oa»   utl»i   txa,    4<la.   Cm   »MI<  rika«. 
•o.'L  »»>i  '»  rirtt  irrrci  rirjf   's  ucicaiac 
ai>»»oa  aa?  '  j»».    a 


*4ru»a   a 
*A-aoi  *«a 


I  T|>^.  or   luaaiiiN  •  Oaa  COkukaiua 

OI«a    IT 


»'"«T4i«i|a,<,  -oataaLLT   14  "» .   t>t  o.o%<  /a  xayc 
arts  ^urctiaruci*  Cl»;<caTa.t   te   i/a-|MC»  0|4acr(a 
»4.,   %To<a   a»  liTa.iitea  aaai  «aa«ika  gr«4aT|0ss. 
a».aa>  *f  ut».  it 


nta'i.ifi'-o  aumtiaia 
ai>-«oa  aaa  uiva  la 


aria 

ttaroai  uaaaaTiaa 


I    rja   Tnc    «•!«. 


I 


4  aa'Kj  '■4oin>'H<,>iC4«.  r»t,cijimt  roa  T|« 
*»>«ei  oaa  ui>.  ;n 


aritauc  euLTuaa 
Ti«anak  tntrttu 

»»*»"at    •?«»<   Ok   T>«    kOa»ajtn»»    4kJ 
'"f^i'ii.aa.T   -r  ae>i«(  •  luktT  ten.*   Ik  cua.TiMaa 
M  ot«a    la 


oTtaiucf  iBiOk*aTi 
T«akt*L*iiiTa«iON 


<•iTua4.LT  r^faasT  NoaT  U4>  jonaa  TTac 
t-'jvx'H.IC'i.i.T  rxiaatrtaT  cinj   Ik  •tKtt  aaoia- 

TfON    CM|»l»ai, 

*o-«o>  avi  Di«.  i« 


aTXalata  vCMICt.** 
aMfCkSIHa 

TiaT  aac  L^atuaftca  or  Tnact  SMItLOto-cavi 
at-,    r-mri    V'MlCi.'-a. 

w-aoa  Taa  oi«.  11 


aTaamsiTfOk  n.'m)ir% 
TMCwaaL  ITnatKI 

a   coa«[i  ■Tloai    IS   (>T4M.I>^><<J   rok    Tna    TMCaaaL 
'•"'••JktM  rr  tht  TirLT  «Tfce«s  ,ir  TW  ajor 
rtsrrmtn  ci-'IC  T»ai,«itira  atraLt   IN  sngiMi  «4 
•"J    <I4   b*    »"t   araiaoic    Tavil, 

M-aaa  T«a  oi«.  it 


araanaMiMion  t  i«m 

•iiar^tifs  or   »Tair  raakS«i>siOk  tlaCa 
to-»M  aaj  oi«.    a 


araaaisvoaT  aaoacarirt 
r>«aaaoTka"?CS 

a-aojrci  •«.jin  5a.>i-4kak,4i  aaoa«t.ls  at^oar 
<•«  ru'io  at'«4Mir«t   Ta4><woaT  4«r  ra4a*rca 
r«u<:ias»S.   '•"tai-4L  alarric;.   aa*  c<»i4gir|»< 
'••^.•loatsa. 


*e>«o*  rn  uwa  10 


aruXNCl,  DIMM 

raaaicaTTu,  or  h|gb  -  i.u»at«T  «ta«aalu«  aan 
'•i-clij"  4as»a»if<»   TukaCL   uicn^ii    ikTcaia 
"'•'iia^aT  acwMT, 
ae-a«i  aaa  olv.     a 


arukkCL  otooct 

■icaoaavt  oaciLLaToat 

4»Tc»aTj  to  nrviLO*  4  TuaatL  eivn  >iKlki.aToa 
ao-aOJ  aM  uiv.     a 


atuaaajtT  CNaiaca  ,t. 

■•■iTaai  iL 

nc»i».  o»  ttaiiL  acaroa>«4>i<a  ikuicafoa  roa 

•1Tr-,a4tiu   -l«aLav    iTtTm  Tea    ^T   Flanrcat. 

ae-aoa  an  oiv.     1 


aToaaukCNcr 

ciataiaftaa.   lavcitiaai ick  ,»r  tm(  Cataar 
•airrau-  or  atkOaanraic   TwafiiLtMCta 
•C-aOJ  Oia  ui«.     a 


aTa*Ms«oaT4Tiek 
uoaaa  aatat 

4   t4L»   V    tHf   saaiaai  MicwLaa  or  uaaaa  raa^t- 
•<'<T4»|i«..      Iaci'jr«a   It  4  fii-Li'M«4aMf  or  a4NO 
""•CKaTlu"-*   J<  ■latjai.  ra4kt>nir4T|ua. 
••-•oa  tai  OIK.  }j 


arwauLCNT-  aouH)aaT  i,**ia 
M(4T  raafctrra 

THat».M-i.»fi~4t   TuMbilaT  neukOaar  Larta   |k 

••VKra^UNIC    'LOa. 

*e-ai9)  a*«  oi».     a 


aruaauLCkT  Mua«aaT  k'vta 

•ttXITT 

acak  kU'CITT  nMTaiaulKk   Ik  TX  KUTCa  ka*ta 
or   4  Tuat  m.'"»«T  aMHaataiv  L^vfa* 

M  UlVa        « 


a*<|9M  COM^OtaiM 
atlOk 

ra4k<i4T>UN  Sr  r<<aciek  aiMaaCHa   Thc 

M  UIV.     • 


ar»»taai«ai 

BiaiTat,  «a«»wTias 

•  rv.l<.MT  D4T4  aaact»II>a.  STaTca   lai  ot.<i.Loatn 
•••ir-i  araai's  tm»  c*a-auTCii  Tn  acrirt   4<o  vaxcsa 
«ta  nirriar-t  <ia>)»  or  •casar^i.     cw^jTta 
•'jTi-rfa  rr»   tmc   aTlTfa  aM    racUkT'Oa 
ae>aoi  aaa  ol«.  ;a 


agkraasakie  aaaiariak 
Tt»T  «TNOea 

rrroaT  »»i  laaraeco  to  0<tc4m|4a  t»»  crrccTs 

fr    tCVtaai.    •1144.1 'MaiC4l.    aM      aC'»>tTIC4k 
•'a,|4«i.'l   •>•     t«c    inTaairklc    SLaui    «Tack«tH 
•  ••iv,  cn»ar»Ci4Li»  «v4iLaat.l    UkTaakiklc  rt.** 
"TfCTi'W.  r'vaiak'*?. 

aaa  ot**  m 


aukTaaviOkCT  ••ccia«aMaTa«CTiat 

a  Tan_i«aakCL>   a-taiT-aiC kC •   laiaT   aaaTiar. 
twaaacx  af  ij«.Ta4»if(.CT  artcTao^Trai  otil»s 
i-tiTiaT  aan  tat8«»  "r  ii*CkaTie«. 
ail  et»a  V 


•vnaa 


v^tcaaac* 

iCKOhir  acTiviT*  .)a  tlkksi     •  ij<ii>b>.Tijk 
ra  c'va'a^ivTk  or   4a>oaa>Tio\   ftPCctaa  or 
:Hati'4  v*Lt4aior$   a^y  ya.M  *• 

M  JIK.       7 


awtr  1  eat. 


aukTfaaaoukO  Ci"l.e*f«Mt 

•C41T 

"latcttT-TaakiaiTifo  aaOi'MO  r»«k(»at-.a  na- 
•»■»»(«»   Ik  T"!  Ciatr.iH  aicinv. 
*0>aoi  OS*  ol<>     t 


aukfcaaaouko  t'^koatent 
•aiCLCaa  lanotiOkS 

•y:T(aa.|.  •llOk   OT    tflWIC    a4<c    Ina^j   lalTTra 
ra„.    a>.  uHT'a'iao.ikC   ••■ci.Caa   COLCSIOk. 
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staadard  coadltioas,  duriag  acceleratioa  forces 
ap  to  aad  iaelBdiag  HG,  aad  ia  the  weightless 


condition.   The  report  includes  all  the  test 
data  aad  results  of  the  coapletc  dOTelopaent 
prograa  aad  the  physical  arrangeaeat  required  for 
the  capillary  actioa  coavarter  systea.   The  teit- 
lag  which  could  be  accoaplished  in  the  laboratory 
gare  every  evidence  that  the  design  concept  is 
satisfactory  for  weightless  operatioa.   (Author) 
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Graaaan  Aircraft  Eagiaeeriag  Corp..  Bethpage, 

N.  Y. 

A  SIMULATOR  STUDY  OF  TILT-MING  HANDLING 

QUALITIES. 

by  Harry  T.  Breul.   Mar  63.  8^p.  RE1f2 

Contract  NOw^/^  r^396 

Onclassified  report 

Descriptors:   'Vertical  take-off  planes. 
Hovering.  Flight  siaulators,  Control  sys- 
teas,  Daaping,  Maneuverability,  Handling, 
Stability.  Equations,  Motion.  Tilt  wing. 
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AD-402  777     Div.   1,9 
(TISTA/GEC)  OTS  price  $2.25 

Technology,  Inc..  Dayton,  Ohio. 

MIND  TUNNEL  STUDY  OF  PARACHUTE  CLUSTERING. 

Final  rept . . 

by  J.  F.  Breun  and  M.  B.  Malcott.  Apr  ^3,  ecp. 

Contract  AF33  657  7985,  ProJ .  6r^5,  Task  606502 

ASD  TDR63  159  Unclassified  report 
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escriptors:   'Parachutes,  'Ribbon  parachutes, 
ind  tunnel  aodels,  Aerodynaaic  characteristics, 
itch  (Motion/.  Captive  tests,  Stability.  Drag, 
odel  tests. 


r  typ 
2-foo 
roxia 
bilit 
opies 
tive 
t  Cir 
cular 
ted. 
ual  ly 
en  ca 
t  bal 
aoae 


OS  0 

t  ve 
atel 
y  an 

in 

and 

cula 

Fla 

Can 

and 

nopi 

ance 

nt  a 


f  parac 
rtical 
y  ICC  f 
d  drag 
various 
equilib 
r,  Exte 
t  Ribbo 
opies  0 

ia  clu 
es  per 

was  fa 
nd  tang 


hute 
wind 
ps  I 
char 
clu 
riua 
aded 
a  we 
f  ea 
ster 
clus 
brie 
enti 


cano 

tunn 

0  det 

acter 

store 

test 

Skir 

re  th 

ch  ty 

s  ran 

ter  . 

ated 

al  fo 


pies  we 
el  at  a 
eraine 
isties 
d  arran 

coadit 
t.  Ring 
e  types 
pe  were 
ging  fr 

A  spec 
to  aeas 
rce  ove 


re  t 
vel 

the 

of  a 

geae 

ions 

slot 
of 
tes 

oa  t 

ial 

ure 

ran 


ested  la 
ocity  of 
static 
ul  tiple 
nts  under 

Solid 
.  ond 
ceaopy 
ted  indi- 
wo  to 
two-coapo- 
the  pitch- 
angle-of- 
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attack  range  of  425  degrees.   The  efirects  of 
riser  length,  aagle-of-attack ,  reefi|i|g  ratio,  and 
the  auaber  of  canopies  ia  a  cluster  pin  the  tan- 
gential force  aad  static  stability  arte  discussed. 
Also,  the  characteristics  peculiar  t\>   the  solid 
type  of  caaopies  (Solid  Flat  Circular  and  Ex- 
tended Skirt;  and  to  the  ribbon  type  of  canopies 
(Ringslot  and  Circular  Flat  Ribbon;  ijre  noted. 
(Author) 


AD-^02  813     Div.   1 
(TISTA/GEC)  OTS  price  12.60 
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a.  26  Mar  63.  21 1>,.  AI6320 
Unclassified 


Descriptors:  *Ias 
engines,  Jet  fight 
ature.  Fuel  aeters 
aeters.  Design,  Je 
systeas.  Monitors. 

The  developaent  of  a 
Eagiae  Perforaaace  I 
instruaeat  is  a  thre 
cator  which  displays 
Engine  Speed  [fRfUi , 
(EGT; ,  aad  Fuel  Flow 
tape  type  of  readout 
iadicator  with  the  i 
evaluated.   (Author) 
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AD-t'2    58*^  Div.       2,    8 

(TISTE/OHD)    OTS    price    $1.10 

Foreign  Tech.  Div.,  Air  Force  Systea 
Nright-Patterson  Air  Force  Bese.  Ohi 
GIGANTIC  RADIO  EYE, 
by  T.  Akkuratova.  28  Mar  63,  i^. 

FTD  TT63  110 

Uaclas<ified 

Trans,  froa  Trud,  p.  ^,  8  Dec  1962. 

Descriptors:   'Telescopes.  Extrate 
radio  waves,  Antennas.  Radio  equipi 

At  a  distance  of  several  kiloaeters 
hov  the  largest  diagonal  radio  teles 
world  is  being  built.  This  gigantic 
aake  it  possible  for  scientists  to  t 
into  the  unexplored  depths  of  the  un 
Right  now  the  construction  of  the  en 
west  antenna  having  a  length  of  one 
being  built.   (Author) 


AD-iOi  589      Div.   2 
(TISTP/JM)  OTS  price  $15.00 

Foreign  Tech.  Div.,  Air  Force  Systea^  Coaaand, 

Nright-Patterson  Air  Force  Base.  Ohi 

RADAR  METHODS  OF  METEOROLOGICAL  OBSEltATIONS 

(Radiopokatsionnye  Metody  Meteoropoglcheskikh 

Nabpyudeniy! , 

by   V.    S.    Nelepets    aad   V.    D.    Stepanen(k> 

11    Apr    63,    22Cp. 

FTD   TT62   U23 

Uaclassifiad   t'bport 
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Trans,  froa  Gidroaeteorologicheskoye  Isdatel'stvo 
Leningrad,  pp.  1-175,  1961. 

Descriptors:   'Meteorology,  'Meteorological 
radar,  Maasureaent,  Radar.* 

The  use  of  radar  aethods  in  aeteorology,  soae 
general  probleas  in  radar,  the  theory  of  radar 
sounding  of  ataospheric  foraations.  and  aany 
practical  probleas  in  this  field  are  covered. 
(Author) 


AD-^02  59^     Div.   2 
(TISTP/FR)   OTS  price  $1.10 

Foreign  Tech.  Div.,  Air  Force  Systeas  Coaaand, 

Mr ightrPatterson  Air  Force  Base.  Ohio. 

VOLCANOES  ON  VENUS, 

by  N.  A.  Kosyrav.  29  Mar  63,  3p. 

FTD  TT63  05 

Unclassified  report 

Trans,  froa  Zarya  Vostoka,  18  Dec  62.  pp.  ^. 

Descriptors:   'Venus.  Volcanoes.  Absorption 
speetrua. 
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AD-i02  602     Div.   2 
(TISTP/MFA)  OTS  price  $7,60 

Midwest  Research  Inst..  Kansas  City,  Mo. 

RESEARCH  STUDIES  RELATED  TO  MAPPING,  GEODESY  AND 

POSITION  DETERMINATION. 

Final  technical  rept..  19  Dec  61-18  Dec  62. 

by  R.  S.  Brown  and  E.  J.  Martin,  Jr.  18  Dec  62, 

7ip.  MRI 

Contract  DA^.^  009eng3769 

Uaclassifiad  raport 

Descriptors:   'Geodesies,  'Elect rooagnetic 
waves,  Radiofrequency ,  Radio  waves.  Ataosphere, 
Troposphere.  Refractive  index.  Neasureaent, 
Reflection,  Mapping.  Position  finding.  Nave 
t raasaission. 
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4D-^02   696  Div.       2 

(TISTP/FEll)    OTS    price  $9,60 

Laaent   Ceological    Observatory,    Palisades,    N.    Y. 
■  4CNETIC    ANOMALIES   CAl'SED   BY    TWO-DIMENSIONAL 
STBUCTURE:      THEIR    COMPITATION    BY    DIGITAL   COIIPl- 
TERS    AND  THEIR    INTERPRETATION, 
by    J.    R.    Heirtaler,    G.    Peter,    ■.    Talaani,    and 
E.    G.    ZarflHtk.    Oct    62,    1*.    TR6|    6   62 
Contract    Nonr266   ^8 

Uaclasaified   report 

Deteriptorat      *T*rr«strtal   aagnetita,    Magaatic 
aeaaat,    Earth,    Nagnetie    fields,    Earth   aodels, 
Measureaents,    Digital    coaputers,    Eqaatiena, 
Pregraaaing    (Ceapaters),     Anoaalies. 


AD-^02   70^  DiT.      2 

(TISTP/MFA)    OTS   price  $1.10 

Air    Force  Caabridge  Research   Labs.,    Bedford. 

■ass. 

GEOLOGICAL   AND    GEOPHYSICAL   CONSIDERATIONS    IN 

RADIO    PROPAGATION   THROUGH  THE    EARTH'S   CRUST. 

by   L.    A.    Aaes,    J.    M.    Fraaier.    and   A.    S.    Orange. 

r«b   63,    6p. 

ArCIL   63   40 

Unclassified  report 

Descriptors:   *Lithospkere,  *Geology,  *Rock 
(Geology).  Structaral  geology.  Igneous  rock, 
■etaaorpkic  rock.  Folds  (Geology).  Resistance 
(Electrical).  Heasureaent,  Radio  Mares. 
Porosity,  Anisotropy,  Electrical  properties. 
Geophysics. 
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AD-4C2  706      Dir.   2.  30 
(TISTP/BC)  OTS  price  |2.00 

Araour  Research  Foundation,  Chicago,  111. 
DEVELOPMENT  OF  A  SMALL  SOIL  STRAIN  GAGE. 
Final  rept.  May-Nov  62, 
by  H.  B.  Truesdale.   Rar  63,  68p. 

Contract  AF29  601  5343,  Proj.  1C8C,  Task  108006 
AFSMC  TDR63  3 

Dnclassified  report 

Descriptors:   "Strain  gages.  •Soil  aechanics, 
iBstruaeatatioH.  Meters,  Circuits,  Design. 
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ctronic  driving,  an- 
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AD-402  753     Div.   2,  25.  30 
(TISTP/GRH)  OTS  price  |7.60 

Purdue  U.,  School  of  Civil  Eagineeriag,  Lafayette, 

Ind. 

LABORATORY    EXPERIMENTS   ON   THE    RESPONSE   OF    SOILS 

TO    SHOCK    LOADINGS. 

Interia  rept.,    1    Sep  60-30   Jaae   62. 

by  G.  A.  Leonards.  Jan  63,  72p. 

Contract  AF29  601  ?830,  Proj.  1080.  Task  108001 

AFSMC  TDR62  90         Uaclassified  report 

Descriptors:   *Soils,  *Skock  Moves,  'Strain 
gages.  Clay,  Load  distribution.  Nave  trans- 
aission.  Velocity,  Model  tests.  Propagation. 
Stresses.  Inteasity,  Calibratioa. 

Researck  Mas  carried  out  to  develop,  on  tke  basis 
of  direct  aeasureneat s,  natkeaatical  aodels  suit- 
able for  describing  the  propagation  of  a  coa- 
pression  shock  Mave  through  soils — principally 
through  partly  saturated  clays.   This  interia 
report  deals  Mith  the  selection  of  a  suitable 
type  of  laboratory  test  and  with  the  design,  cal- 
ibration, and  use  of  gages  to  aeasure  stress  and 
strain  in  the  vicinity  of  a  point  during  the 
propagation  of  a  shock  Mave.   Preliainary  results 
froa  tests  on  saaples  of  coapacted  clay  are  also 
iacluded.   (Autkor) 


AD-402  816      Div.   2 
(TISTA/GEC)  OTS  price  $6.60 

Manchester  U.  (Ct .  Brit.). 

LUNAR    INFRA-RED    MEASUREMENTS. 

by    R.    Sternberg.    Oct    62.    69p.    TN2 

Contract    AF61    052   400 

AFCRL   63    459  Unclassified    report 

Descriptors:      *Ho3n,    Measureaent.    Radiometers. 
Infrared    filters.    Surface    properties,    Optical 
properties.    Infrared    spectroscopy.    Infrared 
radiation.    Spectra    (Infrared). 
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AO-402  831      Div.   2 
(TISTP/FR)  OTS  price  $3.60 

Mariae  Lab.,  U.  of  Miaai.  Coral  Gable 
MESOSCALE  STUDIES  OF  INSTABILITY 
BINDS  IN  THE  TROPICS, 
lateria  teckaical  rept.  ■•.  2,  1  Sep- 
by  Harold  P.  Gerrisk  aad  Hoaer  N.  His 
32p.  822621  ML63255 

Coatract  DA36  039sc89111.  Proj.  3A99 

Uaclassified  r 

Descriptors:   "Radar  ecko  areas,  Ra 
Motion,  Mind.  Higk  altitude,  Cload 
Meteorological  satellites. 
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AD-^02    839  Div.      2 

(TISTP/FR)    OTS    price   $2.60 

Naval  Civil  Engineering  Lab..  Port  Hu 

Calif. 

POINT  BARRON  TRIALS  -  FY  1962;  ABLATI 

CRYSTAL  STUDIES  OF  SEA  ICE. 

Final  rept . 

by  N.  S.  Stehle.  2  Apr  63,  28p.  TRR23J 

Proj.  Y  F015  11  012 

Uaclassified  r 


Descriptors:   "Ice,  Crystal  structu 
Salinity,  Thickness,  Construction. 
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orientation  and  crystal  size.   It  was  concluded 
that  prevention  and  reduction  of  ablation  during 
thaw  should  inprove  the  characteristics  of  sea 
ice.  but  further  knowledge  is  needed  to  deteraine 
the  influence  and  effect  of  the  size  and  C-axis 
orientation  of  the  ice  crystals.   laproved  field 
sampling  and  testing  techniques  are  needed  to 
obtain  aore  accurate  knowledge  of  the  properties 
of  ice.   (Author) 


AD-402  <563      Div.   2.  32 
(TISTP/MFA)  OTS  price  $5.60 

Agricultural  Research  Service,  Cornell  U. , 

Ithaca,    N.    Y. 

SOIL    MOISTURE    ANALYSES.     ELLIS    HOLLOW. "  ITHACA, 

N.  Y. ,  1Q60  AND  1^61, 

by  J.  H.  Skinn,  K.  N.  Brown,  and  R.  F.  West. 

Sep  62,  1v.  IR62  6;  RR3  57 

Task  3A99  27  005  08 

Unclassified  report 

In  cooperation  with  N.  Y.  S.  College  of  Agrlcul-^ 
tare,  Cornell  U.,  Ithaca,  N.  Y. 

Descriptors:   'Soils,  •Moisture,  Energy, 
Heat  transfer.  Silt,  Soil  nechanlcs, 
Tensiomet ers.  Agriculture,  Plants  (Botany), 
Corn,  Analysis,  Measurement. 

A  summarization  of  soil  moisture  data  taken  for 
an  energy  balance  study  daring  the  1960  and  1961 
growing  seasons  in  Ellis  Hollow  at  Ithaca, 
New  York  is  presented.   The  soil  is  Chenango 
channery  silt  loam,  fan  phase.   This  is  a 
moderately  well-drained  soil,  and  has  a  layer 
•f  glacially  deposited  stones  at  a  depth  of 
two  feet.   Little  soil  development  is  present 
below  two  feet,  but  soae  root  penetration  does 
occur.   Eighty-five  percent  (by  weight)  of  the 
roots  of  mature  corn  are  distributed  in  the 
first  18  inches.   (Aithor) 


AD-403  002     Div.   2 
(TISTP/FEM)  OTS  price  $3.60 

Defence  Research  Board  (Canada) 
A  TECHNIQUE  FOR  MEASUREMENT  OF  SWELLING  PRES- 
SURES OF  MONTMORILLONITE  UNDER  DEPRESSED  TEM- 
PERATURES (SOME  SHEARING  CHARACTERISTICS  OF 
FROZEN  SOIL).   PART  2. 

by  Raymond  Yong  and  L,  0.  Taylor.   Sep  61,  32p. 
DRB  Rept.  D.  PHYS.  R  G  Misc  7 

Unclassified  report 

Descriptors:   •Soils,  »Soil  aechanics.  Clay. 
Water.  Clay  ainerals,  Electrocheai st ry.  Pres- 
sure. Teaperature.  Static  electricity.  Elec- 
tric potential.  Measureaents,  Nuaerical  analy- 
sis. Difference  equations,  Differential  equa- 
tions. Integral  equations,  Peraafrost.  Low 
teaperature  research. 

A  general  study  of  frozen  soil  characteristics 
with  specific  reference  to  interpart ic le  action 
under  depressed  teaperatures  is  presented.   The 
behaviour  of  clay-water  systeas  subjected  to 
depressed  temperatures  and  involving  electro- 
chemical forces  of  interaction  is  evaluated. 
This  report  concerns  itself  with  the  developaent 
of  the  Gouy-Chapaan  theory  as  applied  to  soils, 
taking  into  consideration  the  effect  of  teaper- 
ature and  its  influence  on  the  dielectric  con- 
stant; and  the  instruaentation  and  procedure  for 
aeasureaent  of  the  resultant  swelling  pressure 
which  have  been  designed  specifically  for  this 
study  is  reported.   (Author) 
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AO-403  012     Oi*.   2 
(TI$TP/JW)  OTS  prict  $1.10 

Arls«i«   U. ,    Tiicsei. 

CHANGES    IN  THE   CLIMATE   AND   VEGETATION   OF  THE 

SONOIAN   DESEBT. 

riaal  rtpt, 

hy   Jaats  Bodaay  Hastiagt.   1  May  62,  3p- 

Craat  NONMGOO65  92 

Uaclaiiif led  report 

Oaicrlptorii   "Cliraatology,  Deserts.  Plaatt 

(Botaay). 


A0-i03  013     Oir.      2,    1 
(TISTA/GEC)   OTS  price  $1  60 

Aerospace  laforaatioa  Di?.,  Naskiagtoa,  D.  C. 
HIGH-ALTITUDE  ATMOSPHERIC  SOUNDING  MITH  THE  IL- 
28  AIRCIArr. 
1  lay  63.  13p.  T63  5i. 

Uaelassified  report 

Trias,  frosi  Vyosotaoye  leadirovaaiye  atraosfery 
aa  saaolete  11-28.  INi  Tseatral ' aaya  aerolog- 
Ickeskaya  observater iya.  Trady,  no.  ^3.  PP-  ^7- 

56.  1962. 

Deserlptorsi   *Jet  boabers.  High  altitude. 
Meteorological  iastruaeats,  Meteorology. 
Data  storage  systeas,  Ataospkerlc  soaading. 

This  article  describes  a  aev  type  of  aircraft 
aoaadiag  of  the  ataosphere.  iaclading  the  equip- 
SMat  for  a  hifh-leTOl  soaadiag  aircraft,  the 
11-28,  its  flight  regiae.  observatioas  ia  fligkt. 
aad  tke  peealiarit ies  of  pro^essiag  the  tape 
record  of  the  K^-51  optical  aatoaatic  recorder. 
A  prograa  of  vertical  aad  horisoatal  soaadiag  of 
the  ataosphere  usiag  specially  equipped  11-28 
aircraft  nas  orgaeiied  ia  1960  at  11  aajor  air- 
ports ia  the  USSR  for  the  operational  servicing 
of  schedaled  high-speed  aircraft,  as  Mell  as  for 
scieatific  research  work.   This  high-level 
soaadiag  deteraiaes  various  characteristics  of 
the  state  of  the  ataosphere  both  vertically  (up 
to  altitudes  of  12  ka)  aad  kor iaoatally.  with 
flights  of  up  to  ^00  to  SOO  ka  froa  tke  air- 
port.  Tke  aircraft  crew  coasists  of  tkree  aesh- 
bersi   pilot,  aavigator.  aad  aerologist.  tke 
latter  ia  the  tall  cabia.   The  resalts  of  the 
observatioas  aade  dariag  the  flight  are  trans- 
aitted  by  radio  froa  the  aircraft  by  the  aero- 
logist.  These  radiegraas  are  used  ia  operatioas 
by  the  weatheraau  on  duty  and  by  the  traffic  con- 
trol specialist.   (Author) 


AD-403  05i     Div.   2 
(TISTP/GRM)  OTS  pr4«o  $11.00 

Ploaaot.  E.  H..  Aaaoeiatei.  lac,  Los  Aagelei. 

Calif. 

UNDERGROUND    EFFECTS   OF  NUCLEAR   WEAPONS    IN    THE 

CLOSE-IN    REGION. 

Fiaal  rapt..  Val.  2. 

by  6.  F.  McDoaouah.  Jr.  15  Mar  63,  193p. 

Coatract  DA^9  U6xa073 

DASA*1357.  Vol.  2 

Uaelassified  report 

Deserlptorsi   *Nuclear  explosions,  'Under- 
ground oxplosioas,  Equatioa  of  state.  Partial 
dlffereatial  equatloas.  Shock  waves.  Propaga- 
tioB.  Stresses.  Soils.  Blast. 


AD-403  08^     Div.   2,  30 
(TISTP/MC)  OTS  price  |6.60 

lastitute  of  Science  and  Tech.,  U.  of  Michigan, 
Ana  Arbor. 

ANALOG  COMPUTATION  OF  TIME-VARYING  PONEIi  SPECTRA 
OF  SEISMIC  MAVES. 

by  Vernon  L.  Larrowe  and  Rayaond  E.  Crabtree. 
Apr  63.  62p.  3708  I5T:  5178  8T 
Coatracts  AFA9  638  911;  and  AF49  638  1170 

Unclassified  report 

Descriptors:   "Seisaographs ,  "Seisaic  waves, 
"Analog  coaputers,  Resolution.  Frequency. 
Tiae.  Analog  coaputers,. 


Aa  analog  coaputing  technique 
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were  analyaed.   (Author) 
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AD- 403  090     Div.   2 
(TISTP/MC)   OTS  price  |6.60 

Engineering-Physics  Co.,  itockville,  Md. 

CHARACTERISTIC  EMISSIONS  i'KOM  AN  UNDERGROUND 

EXPLOSION. 

Seai-annual  rept.  no.  2, 

by  Dean  Reily  and  Vincent  Gushing.  3  Dec  62, 

65p. 

Contract  DA49  U6xs089 

Unclassified  report 

Descriptors:   'Underground  explosions,  'Nuclear 
explosions,  Seisaic  waves.  Mechanical  waves. 

The  work  described  was  perforaed  for  the  Defense 
Atoaic  Support  Agency  under  the  sponsorship  of 
Advanced  Research  Projects  Agency  as  a  part  of-~--^ 
the  VELA-UNIFORM  effort  and  deals  with  research 
in  deteraining  the  seisaic  wave  shapes  eaitted 
froa  an  underground  nuclear  explosion.   The 
propagation  of  waves  very  close-in  to  the  source 
of  the  explosion  where  the  soil  is  subject  to 
very  high  coapressive  forces  is  discussed.   Re- 
sults of  the  analysis  are  given  in  a  fora  siBilar 
to  typical  experiaental  data — particle  velocity 
and  displaceaent.  The  transition  of  the  disturb- 
ance to  seisaic  waves  is  treated.  Results  are  ex- 
pressed in  teras  of  particle  acceleration,  veloc- 
ity and  displaceaent  versus  tiae.   The  elastic 
precursor  which  propagates  ahead  of  the  aain 
disturbance,  in  the  event  that  this  aain  dis- 
turbance at  soae  tiae  propagates  subsonically,  is 
considered.   Soae  qualitative  results  of  the 
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AO-403  1U     Div.   2 
(TISTP/JEA)  OTS  price  $3.60 

Aray  Missile  Coaaand,  Redstone  Arsaa 
Huntsvllle,  Ala.  . 

MIND,  HIND  SHEAR  AND  TURBULENCE  ^EPR 
FOR  ATMOSPHERIC  BALLISTICS, 
by  Oskar  Essenwanger.   1  Apr  63,  32p 
Proj.  1B2  79191D678 

Unclassif 

Descriptors:   *Hind,  *Ataospke 
Hind  direction  indicators,  Vel 
lence,  Measureaent,  Oistributi 
leal  paraaeters.  Radiosondes, 
Surface  area,  Shear  stresses. 
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AD-403  128     Div.   2 
(TISTP/HFA)  OTS  price  $2.60 


<>a 


Texas   A.    and    M.    Coll.,    College   Stati( 
RESEARCH    CONDUCTED    IN    GEOLOGICAL   OCMIiOGRAPHY. 
Pragreas   rept.    1    May  62-30  Apr   63. 
30  Apr   63.    20p.    Ref.    63    10A 
Contract   Noar21190<;,    Proj.    NR083    036 

Uaelassified  i kport 

Descriptors:      •Oeeaaology,    •Sediaeiiat ion, 
Sediaeatary  rock.    Paleoatology,    Catboaate 
aiaerals,    Saad,    3ilt,    Clay,    Reefs, 
reefs.    Beaches,    Llaestoae.    Petrolo^|r,    Geo- 
logic  age  deteralaat ioa,    Gravel,    G^^logy, 
Stratigraphy. 


AD-403    UO  Div.      2,    32 

(TISTP/MFA)    OTS    price   98.60 

Research  aad  Advanced  Developaent  Di 

AVCOCorp.,    Milaington,    Mass. 

RESEARCH   CONCERNING    FORECASTING   AN0M4|.0US 

PROPAGATION   AT   HIGH   LATITUDES. 

Final  rept., 

by  S.  C.  Coroniti,  J.  R.  Heraan,  G.  |i  Hill, 

R.  B.  Penndorf  and  G.  F.  Rourke.  28  T >b  63, 

loop.  •TR63  15 

Contract  AF19  604  4092,  Proj.  4603.  "^^tk   460304 

AFCRL  63  54 

Unclassified  ifcport 


Descriptors:   'Radio  coaaunicat ion  systeas, 
'Radio  waves,  'Abstracts,  Bibliographies, 
Absorption,  Meteorological  charts.  Ionosphere, 
Propagation,  High  frequency.  Geophysics, 
Terrestrial  aagnetisa,  Magnetic  storas, 
Meather  forecasting,  Reports. 
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AO-403  141     Div.   2 
(TISTP/GRU)  OTS  price  $2.60 

Hoods  Hole  Oceanographic  Institution,  Mass. 
NARRATIVE  OF  BEAR  CRUISE  #280.  JULY  1962, 
by  Elisabeth  T.  Bunco.  Mar  63. 
Coatracts  NoBr219600  and  402900 

Unclassified  report 

Coatiauation  of  Contract  Nonr136700. 

Descriptors:   'Ocean  bottoa,  'Echo  ranging. 
'Seisaic  waves,  Oceanographic  vessels, 
Bathytheraograph  data.  Reflection,  Refraction. 

This  report  includes: 

CRUISE  PLAN  FOR  BEAR  #280,  9  JULY-31  JULY  1962, 
by  Elizabeth  T.  Bunco.  July  62.  Contract 
Nonr136700,  Proj.  NR261  102. 

This  is  a  journal  of  BEAR  Cruise  280.   It  con- 
tains the  track  chart  and  a  suaaary  of  the  data 
taken  on  the  cruise.   Most  of  the  tiae  was 
spent  about  I50  ailes  southeast  of  Cape 
Hatterat  during  a  cooperative  seisaic  refrac- 
tion prograa  which  included  R.  V.  CRAMFORO,  as 
well  as  shore  stations  occupied  by  the  Univer- 
sity of  Hisconsin.   The  scientific  prograa  of 
the  BEAR  included  an  echo-sounding  survey, 
scattering  layer  observations,  and  seisaic  re- 
fraction studies.   (Author) 


AD-403  143     Div.   2 
(TISTP/GBH)  OTS  price  $6.60 

Naval  Air  Station,  Norfolk,  Va. 

CYCLONES  AND  ANTICYCLONES  SOUTH  OF  50  DEGREES 

SOUTH. 

Sep  62,  64p.  NHRF16  0962  067 

Unclassified  report 

Descriptors:   'Cyclones,  'Anticyclones, 
'Meteorological  charts,  Baroaetric  pressure. 
Periodic  variations.  Heather  forecasting. 

Results  of  a  study  of  the  percentage  frequency 
of  occurrence  of  surface  pressure  systeas  on  a 
aonthly  and  seasonal  basis  are  presented.  Al- 
though ba: ed  upon  the  best  available  Southern 


Division  2  -  ASTRONOMY,    GEOPHYSICS  AND  GEOGRAPHY 


Htaisphcre  surface  synoptic  charts,  the  results 
•hoHld  be  regarded  as  tentative  due  as  auch  to 
the  uacertainties  of  aaalysis  over  the  treaen- 
doHS  expanse  of  the  southern  oceans  and  the  con- 
tinent of  Antarctica  as  to  the  short  period  (6 
years)  for  which  surface  charts  were  available. 
This  stndjr  provides  inforaation  in  iwproving 
both  the  analysis  and  forecasting  of  weteoro- 
logical  events  of  iaportance  to  naval  units 
operating  south  of  50  S.   (Author) 


AD-403  288     Div.   2 
(T1$IP/FE)  OTS  price  |22.25 

Chesapeake  Bay  Inst..  Johns  Hopkins  I'.,  Annapolis, 

■d. 

ATUS   OF    SALINITY   AND   TEMPERATURE   DISTRIBUTIONS 

IN   CHESAPEAKE   BAY    1952-1961    AND    SEASONAL   AVERAGES 

1949-1961. 

Graphical  suaaary  rept.  ao.  2, 

by  E.  D.  Stroup  and  R.  J.  Lynn.  Feb  63.  OOp. 

lef.  63  1 

Contract  Nonr24820.  ProJ.  NR083  016 

Unclassified  report 

Snpcrsedes  ref.  no.  52-4.  AO-6732. 

Oescrlpterst   *Sea  water,  Teaperature,  Salinity. 
Periodic  variations. 

This  atlas  has  two  aajor  parts.   Part  I  is  a 
graphical  suamary  of  salinity  and  teaperature 
observations  froa  sixteen  Bay  cruises  conducted 
during  the  period  15  J«ly  1952  to  1  August  1961. 
There  are  sixteen  sets  of   charts,  one  set  for 
each  cruise.   Part  II  ii  a  graphical  presentation 
of  the  seasonal  salinity  and  teaperature  distribu- 
tions for  the  Chesapeake  Bay  as  averaged  froa 
twenty-four  Bay  cruises  conducted  during  the 
period  1  July  1949  to  1  August  1961.   There  are 
four  sets  of  charts,  one  set  for  each  seasoa. 
(Author) 

AO-403  332     OlT.   2,  1 
(TI$TA/SEC)  OTS  price  $17.50 

Denver  Research  Inst.,  Colo. 

BALLOON  FLIGHT  OF  JULY  U.  1962, 

by  David  G.  Harcray,  Jaaes  N.  Brooks,  Jay  0. 

Green  and  larie  ■.  Marking.   5  Apr  63.  26lp. 

FDR? 

Contract  AF33  616  7633 

Onclnssified  report 

Descripterst   •Balloons.  Experiaental  data, 
Infrared  radiatioa,  Ultraviolet  radiation. 
Radioaeter.  Solar  radiation.  Infrared  de- 
tectors. Infrared  scanning.  Indiua  coapounds, 
Antlaony  coapounds,  Interaetal lie  coapounds. 
Background.  Flight  paths.  Scientific  research. 

This  report  presents  the  results  obtained  on  n 
ballooa  flight  aade  with  an  autoaatic  prograaaed 
radioaeter  systea.   The  equipaent  was  launched 
froa  Ft.  Mainwright,  Alaska,  July  U,  1962.   The 
radioaeter  was  equipped  with  a  liquid  oxygen 
cooled  InSb  cell  as  a  detector  and  aeasureaents 
were  aade  of  the  infrared  background  radiation  ia 
various  wavelengths  intervals  between  1.8  to  5.0 
alcroas.   (Author) 


AD-403  335     Div.   2,  25.  20 
(TISTP/Ji)  OTS  price  #2.60 

RAND  Corp.,  Santa  Monica.  Calif. 

DISSIPATION  EFFECTS  CONTROLLING  THE  ELECTRICAL 

MORPHOLOGY  OF  THE  MESOSPHERE, 

by  P.  A.  Goldberg.  Apr  63.  18p.  BM3585PR 

Coat r act  AF49  638  700 

Unclassified  report 


Descriptors:   'Ataosphere.  •Particles.  •Ataos- 
pheric  electricity,  Electricnl  properties. 
Electroaagnet ic  properties.  Excitation,  Ioni- 
zation. Low  frequency.  Gnses.  Refractive  index. 

Electrical  dissipation  in  the  aesosphere  is  doa- 
inated  by  gas  particle  collisions.   Hence,  the 
electrical  properties  of  this  region  are  con- 
trolled by  the  density  of  the  ntaosphere.   For 
low-frequency  propagation,  the  elect roaagnet ic 
properties  of  the  uesosphere  can  be  described  in 
teras  of  variations  with  altitude  of  the  local 
coaplex  refractive  index.   For  the  siaple  condi- 
tion of  excitation  of  the  aesosphere  by  a  single 
kind  of  ionizing  radiation,  the  coaplex  refrac- 
tive index  should  have  exponential-scale  varia- 
tion with  altitude  of  less  than  12  ka  for  the 
lower  aesosphere.   Sudden  onset  of  aore  coaplex 
conditions  of  excitation  any  trigger  the  aeso- 
spnere  into  a  state  of  shelving  or  ducted  struc- 
ture in  its  electrical  properties.   Depending  on 
the  details  of  the  excitation,  such  ducting  will 
contain  regions  of  negative  gradients  in  the 
altitude  variation  of  the  electrical  properties, 
instead  of  aerely  the  positive  gradient  with  a 
12-ka  upper  liait.   (Author) 


AD-403  398     Div.   2 
(TISTP/MH)  OTS  price  $4.60 

Cologne  U.  (Geraany) . 

RESEARCH  ON  THE  SYNOPTICAL  MEASUREMENTS  OF  THE 

VERTICAL  OZONE  DISTRIBUTION. 

Final  technical  rept., 

by  H.  K.  Paetzold.   1  Jan  63,  26p. 

Contract  AF61  052  330 

AFCRL  63  467 

Unclassified  report 

Descriptors:   "Ozone,  "Air  aass  analysis. 
Jet  air  streaa.  Data  processing  systeas, 
Neather  forecasting,  Absorption  spectrua, 
Optical  equipaent.  Distribution,  Ataospheric 
sounding. 

Procedure  for  t he  .evaluati on  of  the  soundings 
obtained  with  the  optical  ozone  sonde  is  de- 
scribed.  The  aeridional  variations  of  the 
vertical  ozone  profile  is  derived  froa  the 
soundings  of  the  prograa.   The  correlation  of 
the  ozone  variation  with  the  weather  situation 
is  studied.   Siaultaneous  ozone  soundings  and 
stratospheric  waraings  are  presented.   (Author) 


AO-403  461      Div.   2 
(TISTP/GRW)  OTS  price  $4.60 

New  York  U.  Coll.  of  Engineering,  N.  Y. 

A  DIABATIC  MEATHBH  PREDICTION  MODEL  MITH  A 

CONSISTENT  ENERGY  INTEGRAL, 

by  Joseph  P.  Gerrity.  Jr.  Mar  63.  43p.  SR4; 

GSL63  6 

Contract  NoBr28509 

Unclassified  report 

Descriptors:   "Ataosphere  aodels.  "Air  aass 
analysis.  "Thernodynaaics,  Meteorogical 
phenoaena.  Partial  differential  equations. 
Integrals.  Enthalpy.  Meather  forecasting. 

A  vertically  integrated,  diabetic  aodel  is 
aodified  so  that  it  possesses  an  invariant  aass 
integral  of  the  sua  of  enthalpy  and  the  kinetic 
energy  of  the  non-divergent  wind  in  the  adia- 
batic  case.   The  aodePs  linear  characteristics 
are  discussed,  and  a  series  of  nuaerical  ex- 
periaents  utilizing  idealised  initial  conditions 
is  proposed.   (Author) 


CHEMICAL  WARl^ARE  EQUIPMENT  AND  MATERULS  -  Division  3 

CHEMISTRY  -  Division  4 


AD-403  471     Div.   2 
(IISTP/JM)  OTS  price  17.60 


Florida  State  U. .  Tallahassee. 
THE  KINETIC-ENERGY  BUDGET  OF  THE  STijlTOSPHERE 
OVER  NORTH  AMERICA  DURING  THE  WARHIltC  OF  1957. 
by  M.  A.  Lateef.   15  Apr  63.  96p.  Sll 
Coatraet  AF19  628  394.  ProJ.  8604.  Vbsk  86O405 
AFCRL  63  429 

>rt 


Descriptors:   aKntrgy,  "Stratosphere, 
Boundary  layer  traasltieas,  Kinetit  theory. 
Cliaatology. 


The  large  aad  rapid  decrease  in  kiaiiic  eaergy 
of  the  lower  stratosphere  (100-25  mh)    during 
the  waraiag  of  ald-Jaauary  to  aid-FOruary.  1957. 
was  lavestigated  ia  teras  of  energy  {transport 
and  generation  processes.   These  pr^iesses  are 
represeated  by  the  correspoadiag  tei(*s  in  the 
aechanical  eaergy  equation.   The  evdluation  of 
these  teras  was  carried  out  using  tM  100-ab, 
50-Bb  aad  25-Bb  values  of  geopoteat^il .  teapera- 
ture. the  geostrophic  wind  coaponentjl  and  adia- 
batic  vertical  aotien  at  each  point  iaf  a  grid 
covering  aost  of  the  North  Aaerican  {dontlnent 
and  the  adjacent  North  Atlantic.   TVt  investi- 
gation considered  a  Halted  voluae  rihich  ex- 


changed energy  with  the  surrounding 


through  the  vertical  boundaries  as  n^ll  as 


through  the  upper  and  lower  boundary 
surfaces.   (Aathor) 


^taosphere 


prassare 


3.    CHEMICAL  WARFARE 
EQUIPMENT  AND  MATEJStlALS 

AD-402   710  Div.       3 

(TISTH/LHH)    OTS   price  $1.60 

Aray   Biological    Labs.,    Frederick,    Hd 

DECONTAMINATION    OF    CLASS    III    HOOD   OR  ^NIHAL 

HOLDING   SYSTEM    MITH   FORMALDEHYDE, 

by   Jaaes   T.    Slnskl    aad   Mallace  L.    Pakblar. 

Apr  63.  lip.  TM1 

ProJ.  4B92  02  034.  Task  04 

Unclassified  report 


Report  on  Biological  Harfare  Ageat 
Research. 


P  ->e«(s 


Descriptors:   "Decontaalaatlon.  Mi^kroorganlsas, 
Toxins  and  antitoxins.  Cleaning,  pf^tectivc 
coverings.  Biological  warfare  agca 


The  Class  III  systea  Is  coaposed  of 
stainless  steel  cabiacts  flaaged  and 
welded  together  to  fora  a  systea  la 
oa  any  alcroorganisa  or  its  products 
sued  with  personal  safety.  Decontaa 
Class  III  systea  is  a  process  by  whi 
orgaalsas  and  toxins  in  the  systea  a 
denatured.  As  aa  indicator  of  deeon 
•  prescribed  aaouat  of  Bacillus  subt 
niger  (B.  globigii)  spores  en  filter 
is  used.  The  preparatioa.  placaaeat 
dliag  of  these  discs  for  coatrol  aad 
decoataalnatloa  Is  oatllaad.  The  ap 
and  the  affective  use  of  faraaldehyd 
are  described.  The  proper  coatrol. 
decoataaiaatioa  proeadares  for  the  a 
autoclaves,  aleetrle  outlets,  and  va 
are  indicated.  Tarloas  aethods  of  w 
systea  after  the  decoataalnatloa  Is 
yarlfled  with  the  biological  ladlcat 
(Aathor) 
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AD-403  499     Div.   3,  26 
(TISTM/EJH)  OTS  price  $5.60 

Atlantic  Research  Corp.,  Alexandria,  Va 

SURVEY  OF  RECENT  INVESTIGATIONS  OF  PLASTIC-BONDED 

AND  CASTABLE  SMOKE  COMPOSITIONS. 

Special  rept. , 

by  L.  A.  Salvador,  R.  S. 

Bowea.  4  Apr  63,  55p. 

Contract  DA18  108AHC40A 


Scheffee,  and  J.  S. 


Uaelasslfled  report 

Descriptors:   "Saoke  aualtloas.  "Binders. 
•Plasties.  Casting,  Pyrotechnics,  Grenades. 
Colored  saokes,  Saokes,  Polyaers,  Stability, 
Safety,  Materials.  Manufacturing  aethods. 
Polyester  plastics,  Viayl  plastics."  Tests, 
Bibliographies,  Experiaental  data. 

A  survey  of  recent  work  in  the  developaent  of 
castable  and  plastic-bonded  pyrotechnie»  was 
aade.   The  survey  Included  the  search  of  avail- 
able literature  and  private  coaaunlcatlons  with 
personnel  concerned  with  these  developaents. 
Although  a  great  deal  of  work  has  been  done  on 
castable  pyrotechnics  for  flares  and  fuel  blocks, 
apparently  the  only  work  specifically  oriented 
toward  saoke  or  agent  dlsseaination  aunitlons  was 
conducted  by  Olin-Mat bieson  Cheaical  Corporation 
under  Contracts  DA  18-108-cal-5512  and  5920.  by 
the  Meapons  Research  Division  at  CRDL.  by  the 
Engineering  Group  at  Edgewood  Arsenal,  and  by 
Dugway  and  Aberdeen  Proving  Grounds.   Only  two 
plastic  binder  systeas  were  developed  to  the  ex- 
tent that  they  are  practical.   One  foraulation 
is  based  on  polyvinyl  acetate  with  a  solvent  ex- 
tender and  one  is  based  on  Laainac  4I 1 6  polyester 
resin  with  styrene  added  to  Increase  fluidity. 
Results  of  tests,  as  well  as  other  work  to  date. 
Indicate  that  plastic-bonded  grenades  show  proa- 
Ise  and  should  be  developed  aore  fully.   (Author) 


4.    CHEMISTRY 


AD-402    584  Div.      4.    14 

(TISTM/EJH)    OTS   price   |2.60 

Foreign  Tech.  Div.,  Air  Force  Systeas  Coaaand, 
Mr ight-Patterson  Air  Force  Base,  Ohio. 
NENS  IN  THE  SYNTHESIS  OF  ORGANO-ELEMENTARY  HIGH 
MOLECULAR  COMPOUNDS, 
by  V.  V.  Korshak.  4  Apr  63,  24p. 
FTD  TT63  121  , 

Unclassified  report 

Trans,  froa  Zhurnal  Vsesoyuznogo  Khlaicheskogo 
Obshchestva.  7:2,  pp.  122-131.  1962. 

Descriptors:   "Polyaers,  "Heat  resistant 
plastics,  "Hetalorganic  coapounds,  Silicon  coa- 
pound.  Polyaer izntion,  Copolyaer izat ion. 
Coaplex  coapounds.  Chelate  coapounds,  Biblieg- 
raphy,  Scientific  research. 
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DivUion  4  -  CHEBOSTRY 

(TISTM/AI)  OTS  price  11.60 

rertiffB  Ttek.  Div.,  Air  Force  Sytteas  Coaaaad, 

■right-Pattersoe  Air  Force  Bate,  Ohio. 

OXIDATION  OF  URANIUM  DIOXIDE. 

by  V.  G.  Vlaiof  aad  A.  F.  Besionof.  3  Apr  63, 

Up. 

FTD  TT63  102 

Oaelatsified  report 

Traas.  frea  Iivestiya  Vytibikli  Uckebaykh 

Zavedeaijr,  Tivetaaja  ■etaUargiya.  ao.  5. 
fp.    113-122,  1962. 

Descriptors:   •Oraalaa  coapounds,  Dioxidet, 
Ckeaical  reactioat,  Teaperatare,  Researck 
kiaetics,  Oxidatioa. 

Tke  oxidatioa  kiaetics  of  uraaiua  dioxide  «itk 
■taospkeric  oxygea  ia  tke  raage  of  froa  165-800 
■ad  air  pressures  of  2.5  -  600  aa  Hg  were  ia- 
restigated.   Tke  values  of  appareat  activation 
eaergy  of  tke  process  were  calculated  at  various 
stages  of  oxidation.   Investigation  were  the 
kiaetic  ekaracteri sties  of  U02  oxidation  with 
pure  oxygen  at  a  range  of  froa  125  to  330  and 
oxygen  pressare  of  ICC  aa  Hg .   Pkase  conversion 
fckeaes  were  introduced  during  tke  oxidation  of 
nraniaa  dioxide  at  various  teaperature  ranges. 
Tke  effect  of  additions  of  alkali  aetal  car- 
keaatei  and  oxides  of  Tk02,  Zr02.  Ti02  on  tke 
kinetic  ckaracteristics  of  U02  oxidatioa  process 
■itk  air  was  iavest Igated.   (Autkor) 


AD-^02  667     Dlv.   A.  14 
(TISTl/PCR)  OTS  price  $4.60 

Saell.  Foster  D. .  Tnc,  New  York. 

IAIN    REPELLnT. 

Interla   rept.    no.    3,    21    Sep-20   Dec    62. 

28   Dee    62.    38p. 

Contract  Nflw262  0557 

Daclatstfied  report 

Dcscriptorai   •■«< atarepreef lag.  •Silicone 
plastici.  '^atlraln  agents,  TItanlaa. 
Cepelyaerisatloa.  Sarf ace-act  I ve  subatances, 
Sllaaes,  Stability,  Storage.  Sulfates. 
Sodlua  coapeundt,  Hanaf ac t ur 1 ng  aethods, 
Filaa,  Ckealcals,  Catalysts. 

Stability  la  storage  was  found  to  be  greater  for 
the  allicone-tltanlna  cepolyaer  alone  or  in 
••lutten  In  alaeral  spirits  tban  witk  coablna- 
tteas  of  slllcoae-tltanlua  copolyaer  and 
diaetbyldletkoxysllaae.   A  saturated  solution 
•f  p-teluene  aalfonic  acid  was  found  effective 
•  •  a  catalyst  for  the  si  1 icene-t 1 1 anlua  copoly- 
aer alone  and  in  solution  In  aineral  spirits  when 
-applied  to  a  dry  panel  in  pre-fltgkt  applica- 
tien.   Its  stability  on  storage  was  found  to  be 
freatcr  tkaa  tkat  of  sodiua  bisulfate  In  paste 
fera.   A  re-evalaat ion  was  aade  ef  several  snr- 
face  active  agents  Incorporated  In  acidified 
41aetkyldietkoxysllane.   Instead  ef  quick  re- 
lease at  i,0   psi,  as  previously  used,  a  gradual 
releaae  at  5  psl  pressare  at  a  rate  of  1  al/ain 
for  10  alnates  was  eapleyed.   No  significant 
laproveaent  in  repellency  was  obtained  wken 
■pplicatiea  was  aade  under  rala  conditions. 
(Autker) 


AD-402  799     Dlv.   4,  25,  U 
(TISTM/EJII)  OTS  price  $26.00 

Foreign  Tech.' Div.,  Air  Force  Systeas  Cojiaand. 

•right-Patterson  Air  Force  Base,  Ohio. 

REACTIONS  IN  MIXTURES  OF  SOLIDS  (Reaktsil  v  saes- 


yakk  tverdykk  veschestv), 

by  P.  P.  Budaikov  aad  A.  M.  Gaistling. 

18  Apr  63,  564p. 

FTD  TT62  911 

Unclassified  report 

Traas.  froa  Gosudarst vennoye  Isdatel'stvo  Liter- 
atury  Pe  Stroi tel 'stvu  Arkkitekture  I  Stroi- 
tel'aya  Materialaa  Moskva  pp.  ^-/^ZU,    1961. 

Descriptorst   •Solids.  ■Crystals,  •Mixtures, 
Crystal  stracture.  Crystal  lattices,  Therao- 
dyaaaics,  Theraocheai st ry .  Reaction  kinetics. 
Phase  studies,  Solutioas,  High  pressure 
research,  Ceraaic  aaterials.  Refractory 
aaterials.  Oxides.  Silicon  coapounds,  Titaniua 
coapouads,  Chroaiua  coapouads,  Zirconiua  coa- 
pounds. Iron  coapounds.  Ceaent,  Cheaical 
reactioas. 

Tk«  theory,  aethods  of  study,  aad  raage  of  appli- 
catiOB  of  reactions  ia  aixtures  of  solid  sub- 
staaces,  which  fora  the  basis  for  preparatioa  of 
aany  iaportant  structural  aad  various  other 
types  of  aaterials.  are  discussed.   In  addition 
to  describing  the  structure  aad  physi cocheai cal 
properties  of  crystalline  bodies  and  their  be- 
havior OB  heating,  the  book  examines  the 
aechanisa,  t heraodyaaai cs ,  kinetics,  classifica- 
tioa  principles,  and  aethods  of  controlliag  the 
rate  of  cheaical  reactions  in  solids.   The  re- 
sults of  nuaerous  investigations  of  the  processes 
in  which  spinelides,  titanates,  zirconates,  sili- 
cates and  other  technically  iaportant  coapounds 
are  foraed  by  reactions  In  crystalline  aixtures 
are  preseated.   The  applications  of  the  above  re- 
actions la  the  techaology  of  adheslves,  refrac- 
tory aaterials,  and  ceraaic  products  are  exaaiaed. 
The  book  Is  Intended  for  engineering-technical 
and  scientific  workers  in  the  s t rue t ural-aat erl- 
als  ladstry  aad  related  branches  of  engineering. 
(Author) 


AD-A02  Q74      Div.   4.  20 
(TISTM/SJR)  OTS  price  $.50 

Directorate  of  Materials  and  Processes,  Aero- 
nautical Systeas  Div.,  Wright-Patterson  \\r   Force 
Base,  Ohio. 

THE  GAS  PHASE  RADIOLYSTS  OF  2-BUTYNE. 
Final  rept.  Mar-Dec  62. 

by  L.  A.  Harrah,  R.  E.  Rondeau.  S.  Zakanyci, 
D.  Hale,  and  D.  Dunbar.   Feb  63,  Hp. 
ProJ.  7367,  Task  736701 
ASD  TDRjb3  65 

Unclassified  report 

Researck  on  Characterisation  and  Properties  ef 
Materials. 

Descriptorst   •Organic  coapounds,  •Radia- 
tion chealstry.  Radioactive  isotopes.  Cobalt, 
Gaaaa  rays.  Free  radicals.  Reaction  kinetics, 
Recoabinat ion  reactions.  Organic  coapounds 
(Otbars),  Alipkatie  coapouads. 
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Author) 
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Isaaet  Corp.,  Palisades  Park,  N.  J. 

PREPARATION  OF  HIGH  PURITY  ANHYDROUS  ^RRUUS 

CHLORIDE. 

Saaaary   rept.,    14   Mar    61-14   Sep   62, 

by  Horace  H.    Ckaadler   aad   Josepk   Malgl^lle. 

Mar  63,  Up. 

Coatract  AF33  6l6  3187,  ProJ.  7353,  T 

ASD  TDR62  lOlO         Unclassified  r 


Dese 
istr 
fora 
copy 
Chlo 

Severs 

drous 

techal 

temper 

aahydr 

the  su 

at  sue 

sot  CO 

the  fl 
below 
hlgk  p 
pared 


rlptors:  •Iron  conpouads,  Syat 
y),  Laboratory- equipment ,  Eaerg 
atlon.  Iron,  Ckeaical  analysis, 
,  Ckeaical  reactions.  Nickel,  I 
rides. 


•  . 

cveral 

ARTC 

skewed 

ted 

ted 

ogee 

by. 

o 

(2) 
k) 

hydro- 
hs 

brush 
lus 
aea 
■  t 


kk   73530 
^ort 


Msls 

He 

c 

uri 


fpe< 


(Ck ea- 
st of 
tros- 
tlet. 


1  aetkods  for  preparing  kigk  pui (ty  aahy- 
ferrous  chloride  were  iavestlgai *d.   Tke 
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by  tkls  technique.   (Author) 


AD-^03  343     Dlv.   4 
(TISTM/PCR)  OTS  price  $1.50 

Technische  Hochschule,  Munich  (Geraan 

STUDIES  OF  HYDROGEN  AND  OXYGEN  EVOLUTl|^N  AND  THE 

INFLUENCE  OF  ABSORBED  SUBSTANCES. 

Fiaal  rept.,  1  Mar  61-28  Feb  62, 

by  L.  Kaadler,  H.  Biekl,  H.  Feigl,  an(4  E.  Hausler 

Mar  63,  52p. 

Coatract  AF61  052  305.  Projs.  7022  and  7353. 

Task  735305 

ASD  TOR 6^  1067 

Unclassified  rdiort 


CHEMISTRY  -  Division  4 

Report  on  C har acter i za tioa  of  Solid  Phase  and 
Interphase  Phenoaena  in  Crystalline  Substances. 

Descriptors:   •Electrodes,  *Porous  aetals, 
•Nickel,  •Platinua.  •Hydrogen,  •Oxygen. 
Alternating  current,  Electrical  iapedanca. 
Electrolysis,  Sulfuric  acid.  Hydroxides, 
Potassiua  coapounds.  Cathodes  (Electrolytic 
cell).  Anodes  (Electrolytic  cell).  Theory. 
Adsorption,  Production. 
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AD-A03  346     Div.   4,  25 
(TISTM/ODN)  OTS  price  $2.60 

National  Research  Corp.,  Cambridge,  Mass. 

HEAT  OF  FORMATION  OF  LiAllU. 

Special  rept . , 

by  Ludwlg  G.  Fasollno.   26  Apr  63,  25p. 

Contract  Nonr360800,  Proj.  5^  1  0226 

Unclassified  report 

Descriptorst   •Lithium  coapounds,  •Aluaiaua 
coapouads,  •Hydrides,  Theraodynaaics,  Caloria- 
eters,  Alualnua,  Lithiua,  Theraocheai stry, 
Cheaical  reactions.  Heat  of  reaction.  Heat  of 
solution,  Cheaical  analysis.  Spectroscopy, 
Magnesiua,  Calibration,  Resistance  (Electrical), 
Theraistors,  Deteralnatlon ,  Heat  of  formation. 
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AD-403   359  Div.      4 

(TISTMACG)    OTS   price  $.50 

Aray  Cheaical   Research    and   Developaent    Labs., 
Aray  Cheaical   Center,    Md . 

METHODS   OF    MICROANALYSIS.    Vic    OXYGEN    DETERMINA- 
TION;   THE    PLATINUM-TUBE    METHOD    FOR    FLUORINE- 
CONTAINING   COMPOUNDS    (A    PRELIMINARY    INVESTIGA- 
TION) , 

by   Stewart    S.    Cruikshank.      Feb   63,    15p. 
ACRDL  CRDLR3161 

Unclassified   report 


11 


DlVUion  4  -  CHEMISTRY 

Ocfcrlptorti   •Oxygin,  •Oxygti  coapouadi. 
•BalocarboH  plxtici,  •Orfaalc  coapouadi, 
Flaorlaa.  Platiaaa,  Ttit  ■•tkotfs,  Halogeas, 
CiMBical  aaalyals,  Pyrolysis,  latar.f araaca, 
■ieraaaaljrala.  Orgaalc  eaapaaads  (othars) 

A  platiaaa  pyralyaia  tab*  la  aaad  ia  placa  of 
tha  eaftoaary  qaarta  taba  to  dataraiaa  oxygaa  ia 
f laoriaa-coataialag  eoapoaads.   Tha  platiaaa- 
taba  aathod  showi  good  proaiaa  for  allaiaatlng 
tha  latarfaraaca  of  flaorlaa  ia  tha  oxygaa 
dataraiaatioa.   rarthar  aork  it  planaad  «itk 
othar  eoapoaads  aad  with  carboa  thoroughly 
pariflad  bafora  placiag  it  la  tha  platiaaa  taba. 
(A«ther} 


AD-403  376     DlT.  k 
(TISTi/SJt)  OTS  priea  11.60 

Olla  latklaiaa  Chaalcal  Carp.,  New  Havaa.  Coaa. 

SOK  REACTIONS  Of  DIALKYLAIINOBOBONS. 

by  T.  L.  Hayiag  aad  H.  D.  Saith.  Jr.   8  lay  63. 

lip.  TRU 

Caatraet  Noar339500,  Tatk  NR356  ^31 

Oaclaisifiad  report 

rraaaatad  at  tha  Boroa  Nltrogaa  Chaaittry 
Syapeaiaa.  Dake  Uaivartity,  23-25  Apr  1963. 

Oescriptorit   *Orgaale  eoapoaads,  *BoroB  eoa- 
poaads. Aliphatic  eoapoaads,  Orgaaie  sulphur 
eaapeuads,  lass  spectroscopy.  Spectra 
(Ia'r*r*d).  Syathasis  (Chealstry),  Aroaatic 
eoapoaads. 

Caasideratloa  of  the  established  hydroboratioa. 
ehloroboratloB  aad  pheaylboratioa  reaetieas 
preapted  atteapts  to  extead  this  coacept  to 
aaiaoboratioa.   Although  additioa  to  ethyleaic 
beads  did  aot  occar.  it  was  fouad  that  additioa 
to  ergaaic  isoeyaaatas  aad  isothiocyanates 
readily  occarred  to  giro  the  expected  boroureas. 
Nhea  applied  to  beroa  isoeyaaatas  aad  isothio- 
eyaaates  however,  dispraportioaatioas  iayolTiag 
the  boroa  sabstitaeats  preTailed  in  good  yield. 
Oltiaately  by  sach  disproportioat  cxaaples  of 
the  aoTCl  C6HSB(NR2}NC  -  0(-S)  series  of  eoa- 
peaads  acre  prepared.   (Author) 


AD-i03  407     Div.  k 
(TISTl/KJH)  OTS  price  $1.60 

Peltaaa  Research  Labs..  Pieatiany  Arseaal, 

Dover,  N.  J. 

THR  PREPARATION  OF  CARBON-U  LABELED  TETRAiETHYL- 

AIMNIUM  BROMIDE. 

by  Aadraa  P.  Saetaaa.  Jeroae  Haberaaa  aad 

Thoaas  C.  Casteriaa.   Apr  63.  Kp. 

DA  PreJ.  503  05  021 

PA  Til  167 

Oaclassifled  report 

Deseripterst  •Labeled  sabstaaces,  •Broaides. 
•Aaaeaiaa  eoapoaads,  Radioaetive  isotopes. 
Iodides,  Chealcal  reactloas.  Surface  proper- 
ties, Adsorptioa.  HHX,  Test  aetheds,  Syathesis 

(Ckeaistry). 

Carboa-U  labeled  tetraaetkylaaaoaiua  broaide  was 
prepared  via  tke  coadeasatioa  of  C-H  aetkyl 


■lae  IS  eixeciiveiy  aerivea  trva  ■■  ABkwiB*AkB>« 
of  C-H  aethyl  iodide  with  aethyl  broaide  ia  the 
ratio  of  11350.   A  series  of  preparatioas  froa 
aliqaots  of  the  stock  CH3I/CH3Br  aixtare  resalt 
ia  reprodacible  yields  aad  speeifie  activities 
•f  ^.t%   average  deviatioa.   (Aathor) 


AD-403  409     Div.   4 
(TISTM/ODN)  OTS  price  $3.60 

Praakford  Arseaal.  Philadelphia,  Pa. 

ENGINEERING  AND  LABORATORY  EVALUATION  TO  IMPROVE 

TEST  PROCEDURES  IN  MILITARY  SPECIFICATION 

JAN-P-670.  STABILIZED  RED  PHOSPHORUS. 

by  George  Norwitz,  Joseph  Cohen  and  Martia  B. 

Everett.   Mar  63.  I8p. 

FA  T63  8  1 

Oaclassifled  report 

Descriptors:   •Phosphorus.  Stability,  Copper, 
Coloriaetric  aaalysls.  Iroa,  Deteraiaatioa, 
Specif icatioas.  Quaatltative  aaalysis,  Aluai- 
aaa,  Oxidatiea,  Test  aethods.  Bibliographies. 
Cheaieal  aaalysis. 

Aa  iaproved  coloriaetric  procedure  for  copper  is 
proposed  whereby  the  saaple  is  dissolved  ia 
aitrie  acid  aad  the  solutioa  evaporated  to  fuaes 
of  perchloric  acid.   Aaaoaiaa  citrate.  EDTA,  and 
diethyldithioearbaaate  are  added,  and  the  di- 
ethyldithiocarbaaate  coaplex  is  extracted  with 
chlorofora.   An  iaproved  coloriaetric  procedure 
for  iroa  is  proposed  whereby  the  saaple  is 
dissolved  ia  aitrie  acid,  the  solutioa  is  evap- 
orated to  a  saall  volaae,  and  kydroxylaaiae  ky- 
drockloride,  ortkopkenaatkroliae.  aad  sodiua  cit- 
rate are  added.   It  is  recoaaeaded  that  tke 
aluaiaaa  be  deteraiaed  by  tke  8-kydroxyquinoliae 
procedure  used  by  tke  Natioaal  Bareau  of 
Standards.   Tke  use  of  tke  classical  aagaesiua 
aaaoaiua  pkospkate  aetkod  is  recoaaeaded  for  the 
deterainatioa  of  total  pkospkorus.   Tke  oxida- 
tiea test  kat  beea  iaproved  by  use  of  an  auto- 
aatic  recorder  to  aeasure  tke  pressure  aad  by  use 
of  a  defiaite  aaouat  of  water  (0.5  al )  ia  tke 
boab.   Tke  aetkods  previously  proposed  for  yellow 
pkospkorus  aad  graaulatioa  are  satisfactory. 
(Aatkor) 


AD-403  447     Olv.   4 
(TISTM/ODN)  OTS  price  $6.60 

Researck  laat.  TeapleO.,  Pkiladelpkia,  Pa. 

ADDITION  AND  SUBSTITUTION  PRODUaS  OF  OXYGEN 

FLUORIDES. 

Aaaual    pregrets    rept .    ao.    3,    1    Jaa-31   Dec    62, 

by  A.    6.    Streag,    A.    D.    Eirskeabaua   aad   A.    V. 

Crosse.  15  Jaa  63.  64p. 

Coatraet  Near308501 

Uaelaitified  report 

Descriptors!   •Oxygea  eoapoaads,  •Xeaoa, 
•Fluorides,  Oxy fluorides.  Electric  disekarges. 
Ckloriae  eoapoaads,  Sal  fur  eoapoaads,  Cryogea- 
ics.  Syatkesls  (Ckeaistry),  Platiaaa  eoapouads, 
Kryptoa,  Aaaoaia,  Hydrocarboas ,  Oxygen,  Water, 
Hydrogea,  Sal  fur,  Iodine.  Organic  eoapoaads, 
Broaiae,  lodiae  eoapouads,  Pkospkorus  eoa- 
poaads, Nitrogea  eoapoaads,  Hydrogea  coapouada. 
Sulfides.  Pkospkorus,  Crystals.  Ckeaical 
reaction,  Cheaieal  eoapouads. 
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leal  reaetieas  of  oxygea  fluorides  we 
led  to  obtaia  additioa  products  of  ki 
isiag  power.  Tke  ekealeal  ckaracteri 
ioxygea  difluoride  is  gives,  aad  tke 
s  of  foraatioa  of  tke  iateraediate  eo 
F3,  02BrF5  aad  02SF6.  as  well  as  seae 
described.  A  new  aethod  (electric  di 
go)  of  preparing  xeaoa  tetrafluor ide. 
ivea.  The  preparation  of  xeaoa  oxyfl 
adieated.  Usiag  the  saae  aethod,  at 
teaperatares,  it  was  possible  to  syat 
first  eoapoaad  of  kryptoa,  i.e..  kryp 
aflaeride  or  KrF4.   It  foras  beautifu 

traaspareat  erystals,  aore  volatile 
aally  stable  tkaa  XeF4.   (Aathor) 
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5.   COMMUNICATlONf 

AD-402  604     Div.   5 
(TISTB/AM)  OTS  price  $2.60 

Belt,  Beraaek  aad  Newaaa,  Inc..  Caabrkidge,  Mass. 

AN  EVALUATION  OF  SPEECH  COMPRESSION  TECHNIQUES. 

by  Karl  D.  Kryter  aad  Jay  H.  Ball.  25  fob  63, 

18p.  BBN  978 

Coatraet  AF30  602  2235.  Task  45350 

RADC  TDR63  90 

Uaelassified  rfbort 

Descriptors:   •Speech  traasaiss  ioa.  Ilatelligi- 
bility.  Bandwidth.  Aaalog-to-digital  coaverters. 
Digital  systeas.  Aaalog  systeas.  Na -^owbaad. 

The  results  of  previous  teckaieal  rep  >|rts  are 
suaaarised  aad  tke  results  of  tests  of  various 
reeeatly  developed  speeek  coapression  aysteas  are 
preseated  and  aaalysed.   The  results  :an  be  sua- 
aarised as  follows:   (1)  Seai-vocoder  i,  operating 
at  9600  bits/tec,  aad  channel  vocoder^,  at  2^00 
bits/see,  will  provide  speech  of  adequate  intel- 
ligibility and  quality  for  aost  ailit^ry  eoaauni- 
catioas.   Tke  voice  quality  of  the  se»i-voeoders 
will  usually  be  soaewhat  superior  to  that  of  the 
channel  vocoders.   (2)  Results  with  a«  yet  in- 
coaplete  systeas  suggest  that  the  Tarifeof f-Daguet 
lechaiqae  and  the  narrow-band  spect ruf 1  saapl ing 
technique  will  ultiaately  provide  spefch  intel- 
ligibility aad  quality  coaparable  to  ihat  of  the 
leai-voeoder.   These  systeas  will  als4  require 
•bout  9600  bits/sec  channel  capacity  daring 
traasaissiOB.   (3)  Foraant-tracking  vitoders 
operating  at  about  1200  bits/see  can  orobably  be 
developed  to  the  point  where  they  wil)  provide 
speech  intelligibility  coaparable  to  that  froa 
the  chaaael  vocoders  operating  at  240Q  bits/sec. 
At  the  present  tiae  foraant-tracking  ^#eoders 
opersting  at  1000  bits/sec  do  not  provide  for 
adequate  speech  intelligibility.   (4)  ITraBS- 
■ittiag  a  restricted  set  of  speech  •piiterns.* 
froa  a  larger  set  obtaiaed  froa  a  digitized 
vocoder-type  of  speech  analyser-synthdt izer ,  aay 
provide  a  reduction  in  tke  inforaatioii  trans- 
■issioa  rate  noraally  required  by  tha^  particular 
vocoder.   Although  this  •pattern'  aatdking  tech- 
nique is  still  in  its  early  experiaenHil  stages 
it  appears  that  the  aoraal  bit  rate  fdr  a  given 
vocoder  systea  aay.  by  this  technique.)  be  re- 
duced to  2/3  and  possibly  to  1/2  its  (^fraal 
asgnitude.   (Author) 


AO-402  625     Div.   5 
(TISTE/JBM)  OTS  price  $10.50 

Research  and  Advanced  Developaent  Div.]  AVCO 

Corp.,  Hilaington,  Mass. 

NATURAL  COMMUNICATIONS  STUDY  PHASE  I.  FEASIBILITY 

STUDY  ON  A  RELIABLE  POLAR  HF  COMMUNICAJtlONS 

SYSTEM, 

by  Geoffrey  E.  Hill,  Sidaey  M.  Bennett 

Claude  J.  Masaola.  22  Apr  63,  128p.  RA 

Technical  aote  ao.  1 

Contract  AF30  602  2809  ProJ .  no.  4519, 

451902 

BADC  TDR63  112 

Unclassified  re 
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COMMUNICATK)NS  -  Division  5 

To  establish  aethods  by  which  propsgation  aodes 
aad  field  strength  losses  can  be  found.  •  nuaber 
of  foraulatioas  are  developed.   These  are  evalu- 
ated usiag  vertical-iacideBce  radio  aeasureaeats 
Also,  soae  experiaental  data  oa  a  test  propaga- 
tion path  is  aaalysed.   The  observed  va lues  are 
ia  excelleat  agreeaeat  with  the  expected  oaes. 
Analysis  is  aade  of  several  ioaospherie  paraa- 
eters.   Analyses  for  a  large  nuaber  of  disturb- 
ances in  absorption,  sporadic  E.  aad  F2-layer 
critical  freqaeaeies  are  given.   Data  on  HF 
equipaent  aad  systeas  is  preseated.   A  eoapleted 
systea  is  preseated  for  which  the  aaxiaaa  pos-  ■ 
sible  reliability  is  fouad  ia  an  exaaple  situa- 
tiea.   A  traffic  load  is  assigned  to  a  hypothe- 
tical aetwork  dariag  the  height  of  a  polar  cap 
absorption  event.   The  resalts  show  that  eoa- 
aunieation  can  be  aeintained  during  the  event 
but  at  a  reduced  level.   (Author) 


AD-^02  834     Div.   5.  8,  12 
(TISTE/CAM)  OTS  price  $12.50 

Page  Coaaunicat ions  Engineers.  Inc.,  Mashingtoa. 

D.  C. 

SPACE  COMMUNICATIONS  TECHNIQUES. 

Final  rept. 

Apr  63.  1v.  R9854A 

Contract  AF30  602  2ii03,  ProJ.  4519.  Task  55097 

RADC  TDR63  111         Unclassified  report 

Deseripterst   'Space  coaaun i cat  ion  systeas. 
•Coaaunicat ion  satellites  (Passive),  Radar 
tracking.  Optical  tracking,  Doppler  radar, 
Measureaenl,  Radar  caaeras.  Parabolic  antennas. 
Focusing,  Operation.  Site  selection.  Radar 
transaitters.  Radar  receivers.  Inst ruaentat ioa. 
Antenna  coaponents.  Antenna  feeds.  Radar  du- 
plexers.  Radar  equipaent.  Radar  reflectors. 

A  description  is  given  of  the  expansion  of  i n- 
teria  siaplex  space  coaaunicat ion  facilities  at 
Roae,  N.  Y.,  and  Trinidad  to  full  duplex  for  use 
ia  coaauaieat ioB  experiaents  using  passive  satel- 
lites.  Objectives  of  iaproved  tracking  accuracy 
and  systea  gain  were  achieved  by  providing  a 
conical  scan  feed  and  an  optical  tracking  systea 
at  Roae,  and  new  cooled,  low-noise,  doppler  track- 
ing receivers  at  both  sites.   Full  duplex  opera- 
tion, deriving  tracking  inforaation  froa  received 
frequeacy  while  t ransai tt ing.  and  use  of  a  highly 
seasitive  receiving  systea  in  the  saae  anteaaa 
with  a  aegawatt-level  radar  tracking  systea  were 
found  practical.   Tracking  accuracy  of  the  ia- 
proved systea  proved  satisfactory.   Recoaaeaded 
iaproveaents  in  the  coaaunicat ioas  baseband  deaod- 
ulator,  doppler-shift  tracking,  and  passive  radar 
tracking  at  Roae,  N.  Y.  are  discussed.   (Author) 


AD-403  339     Div.   5 
(TISTP/MC)  OTS  price  $6.60 

Sylvania  Electric  Products  Inc.,  3uffalo,  N.  Y. 

FORMARO  AIR  CONTROLLER  COMMAND  PACK. 

Fiaal  rept. 

Mar  63,  56p. 

Ceatraet  AF08  635  3326 

TAC  1CAG2C7 

Uaelassified    report 

Descriptors:      •Cofflaunicat ion    equipaeat, 
•Guerrilla  warfare,    Traasaitter   receiver, 
Walkie-talkies. 

Tkis    fiaal    report- covers   tke  desiga   and    fabrica- 
tion  of   two    forward    air   controller    conmand    packs 
under   contract   AF03   635   3326.      Tkese   coaaand 
packs   were   required    to   provide   an   effective    for- 
ward  ground   coaaunicat ion   station   capable   of 
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mm  U"  _' 


Division  6  -  DETECTION 

Division  7  -  ELECTRICAL  EQUIPMENT 


baiag  carried    !■   by  paracknte   aad   set    up   by  aae 
■•■.      The  eeaaaad   pack  ceaslstf   ef   four    traas- 
eelTcrt   eperatiag   ia  the   followlag   frequeacy 
raageat      UHF-A«  250  -  350  mc\    VHF-AB   110  -   UO  me, 
VHF-AM  36   -  50  ac   aad   HF-SSB  J,   -  20  bc.      Each 
traaaceiver   providei   tve   cryital-caatrelled 
chaaaels.      T«e   traaaeeirers   caa    be  aoaitered   ti- 
■altaaeeaaly   by  aeaaa   ef  the   special    headset. 
Traaseeivers   are    iadlrldaally   powered,    proridlag 
a    four-hoar   alssioa   of  groaad-to-air   aad   grouad- 
to-gro«ad    traasaisslea/recept ioa  with   a   25%   duty 
cycle   ia   traasait    aode.      Circuitry    Is    coapletely 
solid   state  with    the   exceptloa   of  oae   tube    la   the 
ojtput    stage   of   each   of   three   of   the   uaits.      The 
coaplete  coaaaad   pack   with    accessory   ease   aad 
accessories  weighs    approxiaately  iO  pouads    aad    is 
11    laches  wide,    10   laches   high    aad    16    laches 
loag.      It    is   watertight    aad   corrosioa   aad    shock 
reslstaat.      (Autkor) 


6.    DETECTION 

AD-403   489  Dif.      6 

(TISTP/BC)    OTS   price  $1.60 

Aray   Electroalcs   Researck   and   Developaent 

Activity,    Rklte   Sands    Missile  Range,    N.    Hex. 

DERIVATION   OF   EXACT   FORMULAS   FOR    CORRECTING 
W  RADAR    ANGLE    DATA    FOR    ERRORS   CAUSED    BY    NONPER- 

*     .         PENDICULARITY    OF    THE    RADAR    AXES, 

by   liUiaa  L.    Shepherd.    Mar    63.    7p.    12 

DA   ProJ.    1G2   5020602^1 

Unclassified  report 

Descriptorsi   •Azlaatk,  •Radar  equipaent. 
Matrix  calcalas,  Transforaations,  Matheaatlcal 
aaalysis. 

Kxaet  foraalas  ara  derived  for  the  correctloa  of 
radar  aslautk  aad  elevation  due  to  nonperpendic- 
alarity  of  the  baaa  axis  and  aziauth  axis  to 
the  elevatloa  axis.   Certain  approxlaations  are 
thea  obtained,  and  coapared  to  the  exact  forau- 
las.   A  aethod  of  coabining  these  operations 
with  coordinate  transforaations  is  given. 
(Aathor) 


7.    ELECTRICAL  EQUIPMENT 

AO-402  639      Div.   7,  25 
(TISTE/JBM)   OTS  price  $1.10 

Radio  Corp.  of  Aaerica,  Lancaster,  Pa. 

THE  DEVELOPMENT  OF  A  LOM-WORK-FUNCTION  COLLECTOR 

FOR  THERMIONIC  ENERGY  CONVERTERS. 

Bl-aoathly  status  rept.  ao.  2,  15  Feb  63- 

15  Apr  63. 

by  H.  B.  Hall.  R.  3.    Hill  aad  J.  J.  O'Grady. 

26  Apr  63.  Ap. 

Coatraet  Nonr^012  00 

Dnclassified  report 

Descriptors:   *Theralonie  converters,  'Elec- 
trodes, •Mork  functions,  Cetiua,  Design.  High 
teaperature  research.  Aging  (Materials). 
Electron  boabardaent,  Heating,  Rheniua,  Ceraaic 
aaterials.  Tungsten,  Niobiua,  Nickel, 
Holybdenua,  Stainless  steel,  Tantalua,  Iridiaa, 
Purification,  Electric  arcs,  Theralonic 
ealsslott. 


Research  was  continued  o 
low-work-function  collee 
verters  operating  in  the 
of  the  low-voltage  arc. 
will  be  deterained  by  eo 
in  actual  operation  of  c 
tlcally  controlled  condl 
will  be  investigated:  ( 
a  aaterial  or  surface  wh 
coated  with  cesiua,  give 
(2)  the  developaeat  ef  a 
surface  which  is  kept  fr 
the  addltioa  of  gas  addl 
Junction  with  cesiua  on 
produces  a  low-work-f uac 


n  the  developaent  of  a 
tor  for  theralonic  coa- 
• 'Ba 1 1-of-Fire* '  aode 
Chaages  ia  work  function 
aparative  aeasureaent 
onverters  under  iden- 
tions.   Three  approaches 
1)  the  developaent  of 
ich,  when  partially 
s  a  low-work-function, 

low-work-f unct  ion 
ee  of  cesiua,  and  (3) 
lives  which,  ia  coa- 
the  base  aater ia 1 , 
tlon.   (Author) 


kD-UC2    656  Div.      7,    8 

(TISTE/OHD)    OTS   price   •^.60 

■  estoa  Instruaents  Div.,  Daystroa,  lac, 
Newark,  N.  J. 

A  POROUS  SUBSTRATE  RESISTOR  AIMED  AT  MINIATURIZA- 
TION OF  METAL-FILM  RESISTORS. 
Interia  developaent  rept.,  1  JaB-31  Mar  63, 
by  Theodore  Motley.  31  Mar  63,  ^''p. 
Coatraet  N0bsr875i2,  ProJ.  serial  no.  SR008C3C3 

Unclassified  report 

Descriptors:   *Flxed  resistors,  Ceraaic 
aaterials.  Porous  aaterials,  Parosity,  Quarts, 
Hetalation.  Resistance  (Electrical),  Measure- 
aent.  Manufacturing  aethods.  Mercury  alloys. 
Electric  teralnals.  Copper  alloys.  Heat 
treataeat,  Mlcroaialatur i tation  (Electroaics) . 

Porous  ceraaic  substrate  aaterials  were  evaluated 
in  order  to  obtain  a  ceraaic  substrate  aaterial 
to  replace  the  glass  substrates.   A  ceraaic  sub- 
strate aaterial  was  selected  for  use  that  is 
superior  to  any  aaterial  that  has  been  tried 
previously.   Metalliziag  techniques  have  been 
further  iaproved  and  a  better  understanding  of 
the  techniques  has  been  obtained.   Terainals 
of  various  types  were  tested  for  use  on  the 
porous  substrates.   Soae  of  the  terainals  were 
applied  before  aetalliiing  and  others  were  ap- 
plied after  aetallizing.   A  aethod  was  incor- 
porated for  use  in  the  project.   Methods  of 
aetallizing  a  substrate  that  has  been  cut  froa 
a  porous  disc  are  described  and  a  aetallizing 
procedure  selected  for  use  in  the  project.   Tests 
were  conducted  on  heat  treataent  of  the  aetal- 
llzed  resistors.   Resistors  were  aonitored  to 
show  changes  in  resistance  value  during  the  heat 
treating  cycle.   Effect  on  high  resistance  values 
were  coapared  to  the  effect  on  the  lower  reslst- 
aaee  values.   (Author) 


AD-402  683      Div.   7 
(TISTM/PCR)  OTS  price  $6.60 

Eagle-Plcher  Co.,  Joplin,  Mo. 

RESEARCH  ON  AMMONIA  BATTERY  SYSTEM. 

Quarterly  progress  rept.  no.  2,  1  Oct-31  Dee  62, 

by  D.  J.  Doan  and  L.  R.  Mood.  31  Jan  63,  60p. 

10 

Contract    DA36   039sc89186,    Continuation   of  Contract 

DA36   039sc85396,    ProJ.    3 A99   09   001 

Unclassified   report 

Descriptorsi      "Storage   batteries.    Design, 
Effectiveness,    Corrosion,    Electrical    iapedance. 
Tables,    Tests,    Electrolytes,    Anodes,    Cathodes, 
Materials,    Photographs,    Manufacturing  aethods, 
Aaaont  a. 
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Proa  continued  investigation  into  th 
factors  involved  on  cold  activation, 
clasion  Is  reached  that  cathode  elec 
cation  and  processiag  variables  sre 
variance  of  0.5  second  tn  about  3  s 
Separator  developaent  has  resulted  1 
capacity  and  perattting  use  of  thinn 
both  of  which  result  in  approxiaatel 
the  energy  per  unit  weioht  to  a  aaxi 
watt-hoars  per  pound.   (Author) 
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AD-402  735      Div.   7,  12,  U 
(TISTA/VGW)  OTS  price  $8.10 

Laboratories  for  Research  and  DeveleUsent, 


Fraaklin  Inst 

A   PRELIMINARY 

OF    FLUID-FILM 

GENERATORS    IN 

Final    rept. , 

by    L.    Liebt.    2^  Mar  61 


Philadelphia.    Pa. 
DISCUSSION   OF    POSSIBLE 
BEARINGS   TO    AUXILIARY 
SPACE   VEHICLES. 


,    86p.    F-B1809 
Unclassified 


Subcontract    to    Jack   &   Heints,     Inc.,    Cllevclaad, 
Ohio,    Contract    AF33   616   6871. 

Deteriptorst      "Spacecraft.    •Auxilihh'y    power 
plants,    •Antifriction    besrings,    •Bisrings, 
Liquids,    Mercury,    Salfur,    Rubdiaa,    lAluaiaua 
coapounds.    Broaides,    Turbines,    Alt>^nating 
current.    Space   environaent al    coadliieas. 
Pressure,    Liquid   aetals,    Lubricati  >n,    Teapera- 
ture,   Matheaatlcal    analysis,    Fllasil  Generatori 
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ELECTRICAL  EQUIPMENT  -  Division  7 

work  will  include  the  developaent  of  a  thera- 
lonic generator  aodule  to  develop  3.0  V  of  poten- 
tial froa  a  liquid  aetal  heat  source.   A  con- 
verter, Type  A-1198B,  achieved  output  power  In 
excess  of  40  w  at  specified  conditions.   A  three- 
converter  unit  was  designed  to  investigate  the 
processing  asseably  procedures  and  unwanted  low 
voltage  arcs  before  fabrication  of  3-V  generatoi 
begins.   (Author) 
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AD-402  815      Div.   7,  12 
(TISTA/GEC)  OTS  price  $3.60 


Radio  Corp.  of  Aaerica,  Lancaster,  Pil 

THE  DEVELOPMENT  OF  A  THERMIONIC  C0NV$|TER  MODULE 

SUITABLE  FOR  LIQUID  METAL  HEATING. 


Quarterly  technical  rept.  no. 
1  Apr  63, 

by  M.  B.  Hall  and  J.  J.  O'Grady.  Apr 
Coatraet  AF33  657  8005,  ProJ.  8173, 

Unclassified 
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Descriptors:   "Theralonic  convertei|4.  Heat 
traasfer.  Liquid  aetals,  Theraal  iifulation, 
Ceraaic  aaterials.  Auxiliary  power  plants. 
Space  flight.  Configurations,  Ef fec^tiveness, 
Geaerators,  Heating,  Oeslga. 


Developaent  continued  of  theralonic 
verters  for  space  appli catl oas .   Nor 
oa  optiaitatiea  of  geoaatry  aad  ceraa 
tioa  betweea  eaitters  and  the  heat  s 
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AD-^02  838     Div.   7,  25 
(TISTM/PCR)  OTS  price  $7.60 

Heliotel  Div.,  Textron  Electronics,  Inc., 
Sylaar,  Calif. 

HIGH  EFFICIENCY  SILICON  SOLAR  CELLS. 
Quarterly  progress  rept.  no.  2,  15  Sep-15  Dec  62, 
by  Paul  A.  Beraan,  Roland  J.  Handy,  aad  Geza  P 
Rolik.  15  Dec  62,  1v. 

Coatraet  DA36  039sc90777.  ProJ.  3A99  09  002 

Unclassified  report 

Report  on  Investigation  for  the  laproveaent  of 
High  Efficiency  Silicon  Solar  Cells  for 
Terrestrial  Applicat ioal . 

Descriptors:   *Solar  cells,  •Solar  radiatioa. 
Solar  paaels,  Resistaace  (Electrical),  Costs, 
Nitrogea,  Phosphorous,  Ions,  Mirrors,  Cir- 
cuits, Seaiconductor  devices,  Equatioas, 
Matheaatlcal  analysis,  Silicon,  Measureaent. 
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urpose  of  this  research  is  the  developaent 
gh  efficieacy,  low  cost  silicon  solar  cells, 
bjective  is  high  yields,  in  the  order  of 
f  the  cells  having  efficiencies  in  the 
of  12  to  ^A%    leading  to  a  cell  cost  of 
to  I3.00  for  a  cell  having  diaensions  of 
by  2  ca.   Both  N-f  on  P  and  P-t-  on  N  cell 
tares  are  to  be  studied  and  the  cells 
ised  for  use  in  terrestrial  environaent 
and  without  utilization  of  solar 
atrators.   (Author) 


AD-^02  844      Div.   7.  8 
(TISTE/OHD)  OTS  price  $9.10 

General  Electric  Co.,  Schenectady,  N.  Y. 

EVALUATION  OF  A  MOLYBDENUM  EMITTER,  LOM  VOLTAGE 

ARC  THERMIONIC  POMER  CONVERTER. 

Final  rept. , 

by  E.  A.  Baua.  Feb  63,  lOOp. 

Contract  AF33  657  8323.  ProJ.  8173,  Task  817305  15 

ASD  TDR63  183 

Dnclassified  report 

Descriptors:   •Theraioaic  converters,  •Cesiua  . 
electron  tubes,  Molybdenna.  Cathodes  (Electron 
tube's).  Life  expectancy.  Tests,  Teaperature. 


Results  of 

life  tests  on  the  planar  aolybdeaua- 

eaitter  cesiua-vapor  theraloni 

c  converter  operat- 

ing  under  s 

teady-state  condlti 

oas  are  presented 

along  with 

a  description  of  the  life-test 

equipaent . 

Transient  data  on 

the  effect  of 

variations 

in  cathode,  anode, 

and  reservoir 

teaperatures,  as  well  as  step 

changes  in  the 

load,  are  a 

Iso  presented.   The 

Steady-state  life 

tests  were 

perforaed  at  a  cath 

ode  teaperature  of 

1450  C  on  a 

5  sq.  ca.  cathode 

area  converter 

design  with 

the  theraal  input 

being  supplied  by 

a  radiation 

-type  furnace  in  or 

der  to  acre  closely 

si au late  so 

lar  cavity  heating. 

Seven  converters 

were  tested 

for  extended  perio 

ds  with  noalnal 

power  outpu 

ts  of  1.5  watts/sq. 

ca.  to  2.5 

watts/sq.  ca.   The  aaxlana  llf 

e  of  the  state-of- 

tha-art  stractare  oa  oae  coaverter  was  ia  excess 

of  3000  hours  and  fear  coavcrters  were  operated 
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Division  7  *  ELECTRICAL  EQUIPMENT 


k«roa4   1000    hoart   MitkoHt    aajor   degrftdatioa    ia 
tk«  povcr   oatpat.      Ia   additloa.    tht   aaalyati    of 
t««   eoavartcrt   ahick  oparatad   for    1200    koari   •■« 
UOO   heart  ara  diteasaad.      (Aathor) 


AB-i02  88^  Dlw.      7 

(TISTI/AM)    OTS   prica   $2.25 

■adia  Carp,    of  Aaarica.   SoaarvlUa,    N.    J. 

INVEST I6ATI0N   OF    NEM   CATHOOE-ANOOB  COUPLES    FOB 

SECONOAIY    BATTERIES    USING   MOLTEN    SALT 

ELECT lOLI TBS. 

Fiaal  rapt.  Na»  61-Ma?  62, 

hj   E.  F.  Uhlar.  6.  Stoekdala.  P.  littaraaa.  aad 

6.  $.  Loiiar.   Jaa  63,  71p.  ^,„,„. 

Coatract  AF33  657  775«.  ProJ.  8173.  Taak  817304 

ASO  TDB63  115 

Oaclaaiiflad  raport 

Oaaariptart:   •Storaga  battariaa.  Tkaory,  Elac- 
trolytaa.  Salti,  Flooridaa,  Ckloridaa, 
Salfatei,  Caraaie  aatariala,  Catkodas  (Elaa- 
tralytie  call).  Aaodat  (Elaetrolytle  call), 
Salactloa,  Caapliag  eircalts,  Maltiag, 
Battariaa  aad  coapoaaata,  Batariala. 


Aa  lavaatigatioa  of  tka  ao<t  di 
■ypraaek  la  lalautiag  tka  aost 
•la  far  tka  davalopaaat  of  kigk 
aMoadary  battariet  for  apace  a 
rapartad.  Tka  axperiaental  app 
•■d  aaeaaaary  pracaatioai  requi 
•alt  taekaolegy  are  taaaariied. 
dlaadfaatagaa  af  tka  varloas  ao 
tralytaa  eaaaidared  are  preseat 
preeedarea  aad  couple  aatariali 
discaited.  Tke  expariaeatal  re 
aaltea-salt  cells  iaveitigated 
Data  are  preaeated  for  cells  «i 
ekleride  aad  salfate  aoltea-sal 
ObJectiTes  aad  resalts  of  a  ear 
•tady  pkase  of  tke  prograa  are 
daaiga  of  a  aoltea-salt  seconda 
■■•  ceastractad  dariag  tke  coar 
la  described,  aloag  witk  fabric 
•f  tkis  battery.  Tkeoretical 
tke  laitial  keat  iaput  tarsaa  k 
haat  leas  dae  to  cell  radiatiea 
(Aatker) 


A0-i02  981      Dl».   7 
(TISTl/PCI)   OTS  price  12.50 


rect  aad  systeaatic 

proaisiag  aateri- 
er  capacity 
pplicatioBS  is 
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red  ia  aoltea- 

Advantages  aad 
Itea  salt  elec- 
ed.   Experiaeatal 
iavestigatad  are 
suits  for  tke 
are  preseated. 
tk  fluoride. 
t  electrolyte, 
aaic  leparator 
Included.   Tke 


ry  battery  wklck 
se  of  «&»  prograa 
atioa  procedures 
calcalatioB  for 
eat  output  aad  tke 
is  prsrseated. 


J. 


Caltea  ladastriea.  lac.  Metackea, 

SILVEI-CAMIUM    B4TTEIY    PB0GR4M. 

Ftaal  rapt.,  23  Jaa  61-1  Oct  62, 

by  6.  Raapel,  3.   Ltaka.  aad  R.  C.  Skalr. 

Bar  63,  106p. 

Caatraat  *F33  600  i2397,  PreJ.  8173,  Taak 

81730i  11 

VADO  TB61  131,  pt.  2 

Uaelatatffad  report 

Deseriptersi   •Batterlea  k   coapoaaata,  •Elee- 
trodcs.  Cadataa,  Oxides,  Battery  separators, 
Nylaa,  Teats,  Teaperatnra,  Electric  carreats. 

Electric  peteatial.  Electrolytes,  Pressure, 
Begradatiea.  Acealerattoa,  Vlbratloa,  lapact 
•keek.  Pictaras,  Tables.  Stiver. 

A  raaearck  aad  doTalopaeat  pregraa  leading  to 
laproved,  loag  life,  aealed  ail»er-cadalua  bat- 
tertea  far  aexospace  applicatteaa  is  discussed. 
A  ttlTar  electrode  aas  atiliiad  akick  yielded 


•p  te  50%   ef  ita  capacity  at  tka  Agll  oxide 
voltage  plateaa  aad  tke  balaace  at  tke  Agl 
valtage  plateau.   Several  aeparator  systems 
tested  «ttk  regard  to  ebtainiag  aaxiaua  cycle 
life.   Tke  best  separator  coabination  consisted 


oxide 
were 


ef  single  layers  af 
■ylea  base)-Fibreus 
aacleaiag  tke  posit 
listed.  Sixty  7  aa 
were  life  tested  ia 
deptks  ef  disckarge 
■tiliilng  ceastaat 
reckarge  aetkods. 
aekiaved  at  a  ^^%  d 
prebleas  are  discus 
ckarge  routine  eeaa 
constant  current  fo 
was  better  tkan  can 
constant    potential 


Dyael-Pelyper  MA  (coarse 
sausage  caslag   -  V,    eack 
tve  electrodes    in   tke  order 
pere-konr  calls,    tka  A6>7HS, 
a  90  aiauta  cycle  at    several 
aad   at    several    teaperatares, 
current    aad  ceastaat    veltage 
Tkree   tkousand  cycles   were 
eptk   at   78   F.      Ckarging 
sod.      It   was    found   tkat    a 
isting   of    a  coabtnatioa   of 
Hewed   by   constant    potential 
stent   current    ckarging   or 
ckarging   alane.      (Aatker) 


A0-A03    152  Biv.      7.    8 

(TISTE/OHD)   OTS   price  $8.10 

General   Electric   Co.,    Aubura,    N.    T. 

THE   RESEARCH   AND  DEVELOPMENT  OF  HIGH   CURRENT   AND 

HIGH    VOLTAGE   SILICON    CONTROLLED    RECTIFIERS. 

Qaarterly  pragress   rapt.    no.    3,    1    JaB-31   Mar   63. 

31  Mar  63,  1v. 

Caatract  N0b«r87648.  PraJ .  Sr013  11  05 

Uaclassified  report 

Deacriptarai   •Rectifiers.  •Seaiceadactor  de- 
vices, Sllieoa,  Electric  peteatial.  Electric 
curreats.  Power  eqaipaeat,  Desiga,  Electrealc 
•witckes,  Crystal  raetlflera. 

A  study  of  tke  relatiaaskip  betweea  SCR  desiga 
paraaeters  aad  electrical  ekaracterist ics  kas 
beea  aade  aad  a  diacussiea  of  tke  pertiaeat 
poiats  is  preseated.   A  coaputer  aaalysis  of  tka 
affects  of  differiag  sixes  of  iateraal  eaitter 
skorta  kaa  beea  coapleted  aad  is  saaaariaed.   A 
auaber  af  tke  test  procedures  and  tko  noaeacla- 
tare  wkick  li  used  are  iacladed.   (Aatker) 


AD-i03  356     Dill.   7.  8 
(TiSTE/JMS)  OTS  price  $6.60 

Burady  Corp..  Norwalk,  Coaa. 

RESEARCH.  DESIGN  AND  DEVELOPMENT  FLAT  FLEXIBLE 

CABLE  CONNECTOR. 

Piaal  rapt. , 

by  Robert  G.  Eaewlas.   18  Feb  63,  65p. 

Coatract  DA36  039sc90721 

Uaclassified  report 

Dascriptorsi   •Electric  cables,  •Electric  coa- 
nectors.  Tolerances,  Electric  insulation.  Di- 
electric propertiei,  Electric  teraiaals. 
Microainiaturisation  (Electroaics) . 

Tkis  coatract  was  praieated  to  a  connector  aaau- 
facturer  in  order  to  proaote  tke  developaent  of 
better  aetkods  of  terainating  Flat  Flexible  Cabl*. 
aad  inspiring  original  approackes  to  siaplify  its 
installation.   Tka  priaary  requireaeats  for  tke 
aew  type  coaaector  ware  tkat  tke  coaaector  be 
capable  of  belag  iastallad  in  tke  field  witk  a 
aiaiaua  of  tooling;  aad,  tkat  it  provide  a  kigkly 
reliable  enviroaaaatally  sealed  coaaector.   Sec- 
oadary  requireaeats  were  tkat  tka  coaaector  aate 
witk,  or  be  adaptable  to,  tke  ultraaiaiatura 
printed  circuit  connectors;  tkat  it  be  suitable 
for  rack  and  paaal  applications,  and  tkat  it  be 
fitted  witk  or  be  capable  of  beiag  fitted  with 
latches  to  perait  its  use  as  aa  uaaounted  dis- 
connect.  This  report  suaaarises  the  various 
changes  froa  the  original  concept,  and  the 
reasoas  for  tkaa;  tke  researck  work  on  tke  ia- 
sulatioB  pierciag  eoacept;  aad,  a  brief  aaalysis 
of  tke  resalts  of  tka  tests.   (Autkor) 
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Geaeral  Electric  Co.,  Holyoke,  Mass. 
HIGH  POMER.  HIGH  VOLTAGE.  AUDIO  FREQliENCT 
TRANSFORMER  DESIGN  MANUAL.  I 

Quarterly  rept.  no.  3.  1  Jaa-31  Mar  63. 
31  Mar  63.  1v. 

Coatract  N0bsr87721.  ProJ .  SR008  08  oi.    Task  9599 

Uaclassified  idport 

Descriptors:   •Traasforaers,  Desiga,  Electric 
poteatial.-  Extreaely  low  frequency,!  Very  low 
frequency.  Electrical  iapedance,  He|ckaBical 
properties.  Electric  lasulation,  OiiOlectric 
properties.  Circuits,  Packaged  cirquits. 
Electrical  properties,  Hagaetic  proiperties. 
Tables,  Test  aetkods,  Audiof requenaj. 
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AD-403  453     Dlv.   7.  26 
(TISTE/OHD)  OTS  price  11.60 

Hi-Q  Div.,  Aerovox  Corp.,  Olean,  N 
PRODUCTION  ENGINEERING  MEASURE  FOR 
CERAMIC  CAPACITORS. 

Quarterly  rept.  ao.  7.  9  Dee  62-9  Ma 
by  S.  H.  Tkoapsoa.  9  Mar  63.  I8p. 
Coatract  DA36  039sc85963 

Uaclassified 

Descriptors:  •Ceraaic  capacitors, 
facturing  aetkods.  Capacitors,  Mac 
Elactrodepositioa,  Electrodes. 

The  aetkod  of  electrodiag  was  change 
traasfer  wheel  to  silk  screeaiag  dur 
reportlBg  period.  The  operation  of 
screea  aachine  was  evaluated  aad  saa 
were,  and  are  being,  aade  using  the 
equipaent.  These  units  are  being  ev 
check  the  perforaance  of  the  differe 
of  equipaent.   (Author) 
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AD-403  465     Div.   7,  8 
(TISTE/OHD>  OTS  price  $3.60 

Sorensen  and  Co.,  Inc.,  South  Norwal|(,  Cobb 
SIGNAL  CORPS  BATTERY  CHARGING  SYSTEM  PP2386 
Final  engineering  rept., 

by  Stanley  Ladouceur.  20  July  61,  1v|.  CJM32 
Contract  DA36  039sc78058 

Unclassified  kieport 

Descriptors:   •Battery  chargers.  Rsports, 
Tests,  Magaetic  aaplifiers,  Vibrat|i|oB.  Elec- 
trie  switekes,  Haadboeks. 


The  systea  is  coaposed  of  tkree  ass 
power  supply,  tke  control  and  distri 
and  twelve  battery  charging  stations 
withia  a  12  ft.  by  4  ft.  rectangle. 


eib 


lies  —  the 
biution  panel, 
—  arranged 
The  power 


supply  aad  control  panel  fora  one  4  ft.  end,  and 
the  twelve  stations  are  arranged,  six  per  side, 
along  the  12  ft.  length.   The  over-all  systea 
height  is  5  ft.  (approx.).   The  power  supply  is 
a  self  contained,  regulated  unit  aounted  on 
casters,  and  can,  therefore,  be  used  for  purposes 
other  than  battery  charging.   The  output  of  the 
supply  is  24  to  32  volts  d.c.  at  0  to  200 
aaperes  d.c.   It  fits  into  a  cutout  in  the  con- 
trol and  distribution  panel,  to  which  it  can  be 
aechanically  fastened.   The  output  of  the  supply 
is  fed  to  the  control  and  distribution  panel  and 
froa  there  to  the  twelve  charging  stations.   The 
control  panel  contains  facilities  for  adjusting 
and  aonitoring  the  voltage  and  current  to  each 
statioB.   Capabilities:   siaultaneous  charging 
of  twelve  24  volt  batteries  within  an  8  to  12 
hour  period  under  a  noraal  aabient  teaperature 
of  20  C.   (A  24  volt  battery  is  defined  as  any 
battery,  or  batteries  series  connected,  having  a 
noainal  voltage  of  24.  and  a  capacity  of  150 
aapere-hours  at  the  20  hour  rate).   (Author) 
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AD- 402  603     Div.   8 
(TISTE/OHD)  OTS  price  |3.60 

Chalaers  U.  of  Tech.  (Sweden). 

DYNAMIC  NON-LINEAR  NAVE  PROPAGATION  IN  IONIZED 

MEDIA.  8:  REFLECTION  OF  ELECTROMAGNETIC  NAVES  FROM 

A  DIELECTRIC,  PLANE  LAYER,  VARYING  PERIODICALLY 

IN  SPACE  AND  TIME. 

by  A.  H.  Thoaasson.  1962.  1v.  CUT  33 

Contract  AF61  052  451 

AFCRL  63  82  Uaclassified  report 

Descriptors:   *ElectroBagBet ic  wave  reflections, 
•Dielectrics,  Electroaagnetic  waves.  Propaga- 
tion, Field  theory.  Partial  differential  equa- 
tions, Matheaatical  analysis.  Theory,  Nonlinear 
systeas. 


The 
the 

Pla 
Inf 
sta 

COB 

die 
flu 
tha 

ang 

Bag 

que 

in 

tur 

bee 

res 

the 

Of 

bee 
tio 

Bit 

the 

B  ■ 

tra 
par 
gen 
fin 
tak 


purpose  of  the  investigatio 
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ally,  also  includes  the  case 
en  into  account.   (Author) 
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Th.  ■>lnr  •ffort  was  expended 


AD-A02  623     Div.   8 
(TISTE/CBJ)  OTS  price  |23.5C 

Departaeat  of  Defense,  Wafhlngton,  D.  C. 
PBOPEtTIES  OF  STRIP  TRANSMISSION  LINE. 

•»'  *•  ''•  '*''••        U.cl...lfl.d  report 

Oeterlplors:   •Tram-is. ioa  lines.  Electric, 
i.pedance.  Measurement.  Deter-lna t  Ion.  Test 
■etbods.  Theory.  Ma»e  transmission.  C.pacl- 
taaee.  Errors.  Computer  loflic,  l(a»eguide$. 
Traasformations  (Mathematics).  Attenuation. 
Coaxial  cables.  Oscilloscopes. 

Coateattt  ^        ,  .. 

Determination  of  strlpline  characteristic 

impedance 
bibliography 

^'si'J'and  cost  calculations  for  •  1000  logical 
element  computer 

The  TEM  mode  ^  .  h.. 

Elements  of  complex  »ariable  theory  and  a  dls- 
eussio.  of  the  Schwari-Chr i stof fel  transfor- 

Deierminntion  of  the  capacitance  of  stripline 
Polygonal  cross  sectioa 


AD-402  655     Dir.   8 
(TISTE/OHD)  OTS  price  $2.60 

Ceaeral  Electric  Co..  Omensboro   "y- 

Z-5267  CERAMIC  TETRODE.  AC  MATTS  AT  3^00  MC. 

PRODUCTION  ENGINEERING  MEASURE. 

Quarterly  progress  rept.  no.  3.  f  Dec  bz- 

28  Feb  63. 

by  V.  M.  Amolh.  28  Feb  63.  21p. 

Contract  DA3fc  "39sc8'j735 

coairacv  Onclaiiified  report 

Descriptors:   -Tetrodes.  Ceramic  materials. 
Radiofrequency  power.  Manufacturing  methods. 
E!ectron\ube  parts.  Cathodes  (Electron  tubes) , 
Agiag  (Materials).  Sublimation.  Test  methods, 
Ca*ity  resonators,  S  ba«d. 

A  cathode  sublimation  problem  caused  a  change 
ia  all  chemical  cleaning  and  plating  baths. 
Considerable  analysis  mork  is  *"  P"'"**  ^°  „,, 
trace  the  sublimation  source.   The  first  exhaust 
set  is  in  operation  and  operates  satisfactorily 
except  for  a  problem  in  the  temperature  con- 
troller.   The  amplifier  cavity  was  reworked  and 
higher  power  output  obtained.   Oscillator  cavity 
work  is  continuing,  for  RF  aging  and  life  test 
purposes.   (Author) 


AD-^02  670      DIv.   8 
(TtSTE/OHD)  OTS  price  $5.60 

amdt»   Carn   af  America.  Harrison,  N.  J. 
A  !JS-Soisk.  MULTIPLE-FUNCTION,  X-BAND  TRAVELING- 
WAVE  TUBE.  ,   4  n    Ao 
Interim  development  rept.  no.  3.  1  Dec  b^- 

by  G.  Hodowanec.  C.  Bacher  and  R.  McMurrough. 

Contract  NObtr87535.  Proj.  no.  SR008  03  I, 

Task  no.  9293  Sub. 

Unclassified  report 

Deicriptorsj   •Traveling-wave  tubes.  " J**"". 
Noise  (Radio).  Manufacturing  methods.  Helixes. 
Magnmtt,  Umiteri,  Detectors,  Measurement, 
■•Ttgrntde  eoupItTS.  Electron  guns.  Focusing, 
Ttdme  amplifiers.  Multiple  operation. 
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AD-402   676  Div.      8 

(TISTP/FR)    OTS    price    |8.fc0 

N..   r»rk   I!        Coll.    of    Engineering.    N.    Y. 
JoHpI?!!    CO^STrJcTTON     Xsl    EVALl'ATTON   OF    LONG 
BURST-ERROR   CORRECTING.   CODES,  ,.,,,/,« 

by    J.    J.    Metiner.    V    J«n   c3.    91p.    Scientific 

AF19  604  6108.    Proj.    A610.    Task   ^61003 
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Unclassified  report 


rept.  no. 
Contract 
AFCRL  63 


Descriptors:   •Coding.  Errors.  Programming 
(Computers).  Communication  theory. 
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AD-402   677  Dlv.      8.    25.    26 

(TISTM/PCR)    OTS    price  $2.60 

Radio  Corp.    of    America.    Somervl lie.    N.    J. 

GALLIL'M    ARSENIDE    EPITAXML    FILM    GROWTH. 

Interim   technical    documentary    progress    rept. 

2.    15   Dec    62-15  Mar   63. 

by   N.    Goldsmith.       Apr   63,    23p. 

Contract    AF33   657   9179 

ASD  TR7  995,  vol.  2 

Unclassified  report 

Descrlptorst   •Epitaxial  growth   •Arsenides. 
•Films.  Gallium  compounds.  Manufacturing 
methods.  Vapors.  Surface  properties.  Finishes 
•nd  finishing.  Thickness.  Measurements,  Driers 
(Apparatus).  Crystal  growth.  Sulfur.  Hydro- 
chloric acid.  Impurities,  Oxygen.  Tellurium. 

Oxygen  was  shown  to  be  a  major  factor  In  the 
formation  of  surface  imperfections  P"')'"!' 
observed.   The  source  of  the  oxygen   "the  sys- 
tem was  traced  to  a  fault  In  the  P«ll««»«""  . 
furnace.   Analyses  of  commercial  hydrochloric 
acid  samples  from  several  sources  have  been 
lade  shoSing  that  Impurities  up  to  0.3t  (volume) 
•re  frequently  present.   Doping  mllh  s-lfrnT  in 
"*  for.  of  sulfur  monochloride  yield,  m.xlmmm 

IS 


ELECTRONICS  AND  ELECTRONIC  EQUIPMENT  -  Division  8 


doner  concentrations  of  3.7  x  10  to  thf  18th 
power/cubic  cm.   Attempts  to  achieve  qtgher 
doping  levels  with  tellurium  were  not  tuccess- 
ful.   Non-destructive  techniques  for  the  meas- 
urement ef  carrier  concentration  are  presented 
covering  the  r.nge  10  to  the  15th  powdt  to  10 
to  the  19th  power  for  n-type  materi.lJj  Evidence 
is  pro.entod  to  show  that  the  layers  Ihve  doping 
gradients  ne.r  the  interf.ee.   Det.lllj.re  given 
of  the  procedure  for  surface  prep.r.tjfen.  in- 
cluding the  etch  composition,  rot  at lo.' speed, 
etchrate  and  fin.l  rinsing  .nd  dryinglbf  the 
w.fer.   An  ev.iu.tion  of  the  growth  r^tes  is 
.1.0  given.   (Author) 


AD-402  682      Dlv.   8 
(TISTE/JWS)  OTS  price  $6.60 

Physical  Science  Lab.,  New  Mexico  Stat 

University  P.rk. 

THE   PSL/NMSU    ANTENNA   RANGE. 

by   H.    W.    Ha.s.    1    Apr   63,    55p. 

Contracts   NAS5    503,    NAS5   1032,    N0RD16' 

aad   Grant    DA  0RD31    124   60G66 

Unclassified   r 

Report    on    An   Antenna   Radiation   Potter 
Re.e.rch    Instrument. 


en 


Descrlptorst   •Antenn.  r.dl.tlon  p. 
•Test  facilities,  Propagation.  Ant 
Test  equipment.  Test  methods.  Tnstr 
Mea.urement.  Antennas. 

This  report  covers  the  general  aspect 
multi-purpose  antenna  radiation  patte 
Instrument  designed,  fabricated,  Inst 
and  placed  in  operation  during  the  ea 
1962.  Initial  planning  began  in  late 
the  Deed  for  such  an  Instrument  was 
support  present  and  future  electroma 
programs  of  national  interest.   ( Aut 
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AD-402  697  Dlu.      8,    26 

(TISTE/JWS)   OTS   price  $2.60 

Autonetic.    Downey.    C.llf.  .„^«t 

UNIFORM    WORK    FUNCTION   CATHODE   STUDIES  FOR    THERMI- 
ONIC   CONVERTERS. 

Qu.rterly    rept.    no.    3.    12   J.n-12    Apr    &3. 
by   M.    N.    Huberm.n    .nd  R.*  A.    Mohr.    Apr  |63,    29p. 
Contr.ct    AF33   657   8726 

Uncl.ssified   rMport 


en 


Descrlptorst   "Thermionic  convert 
(Electron  tubes).  An. lysis.  Tests, 
ture,  V.por  pi. ting,  X-r.y  .b.orptt 
Surf.ce  properties,  Cryst.l  struct 
denum.  Electron  microscopy.  M.nuf.c 
method.. 


X-ray  .n.ly.t.  of  v.por  deposited  mel 
th.t  either  (111)  or  (100)  preferred 
c.n  be  obt.ined.   Further  work  indic 
else  control  of  impurities  Is  needed 
producible  results  c.n  be  obt.ined. 
h.ving  (111)  orient. tions  were  produ< 
v.por  deposition  techniques.   Method 
ing  c.thode  surf.c  i  were  studied, 
show  th.t  he.t  treatment  is  .dequ.te 
the  preferred  orient. tion  .t  ..  mech. 
Ished  surf.ce.   The  reproducibility 
of  test  diodes  w.s  est.bllshed  by  coi 
current  d.t.  with  d.t.  from  previous 
struction  of  .n  emission  electron  ml 
c.thode  work  function  distribution  s 
'>rogres«.   Prellmln.ry  work  h.s  been 
electron  mirror  microscope.   ( Aat 
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AD-402    716  Dlv.       8,    26 

(TISTE/OHD)    OTS   price  $12.00 

Army   Electronics   M.tcriel   Agency,    Phi l.delphi.. 
P.. 

PROCEEDINGS    MICRO-MODULE    INDUSTRY   CONFERENCE, 
A    SERIES   OF    PAPERS    PRESENTED    AT    THE    FIRST    MICRO- 
MODULE   INDUSTRY    CONFERENCE,    PHILADELPHIA. 
PENNSYLVANIA,    SEPTEMBER    12-13.    1962. 
1962.    1v. 

Unclassified  report 

Descriptors!   •M.uuf .ctur ing  methods,  •Micro- 
mini. turixat  ion  (Electronics),  •Modules  (Elec- 
trouics),  Qu.Iity  control,  Jigs,  C.p.citors. 
Het.l  CO. tings,  Cer.mic  -.teri.ls,  Mic, 
Molybdenum,  Symposia. 


Contentst 

Mech.nized  .  sembly 
Module  ..sembly  met 
Incoming  inspection 
Test  Jigs  .nd  fixtu 
H.ndling  of  microel 
Some  problems  .ssoc 

• l.nd  .nd  le.d  '  s 

solutions. 
Land  .nd  notch  met. 

module  c.p.citors 
H. tori. Is.  met.lliz 
Thermal  conditionin 
Glass-bonded  mica  a 
C.lcul. tions  predic 

ch.r.cteri sties  o 

element  w.fers 
Met.llizing  w.fers 
Mounting  components 
Pl.ns  for  using  mic 
St.tus  .nd  pl.BS  fo 

.pprov.l  .nd  st.n 
A  review  of  the  mic 
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AD-402   731  Div.      8 

(TISTE/JBM)    OTS    price   $4    60 

General    Electric   Co..    Owensboro.    Ky. 

DEVELOPMENT    OF    AN     IMPROVED    JAN    6290. 

Quarterly    progress    rept.    no.    5.    17   Sep-31    Dec    62, 

by    D.    L.    Cook.    31    Dec    62.    1v. 

Contract  DA36  039sc85953 

Uncl.ssified  report 

Descriptors!   •Electron  tubes.  *M.nuf .ctur Ing 
methods.  Humidity,  Anodes  (Electron  tubes). 
Ceramic  materials.  Alumlnates,  Cathodes 
(Electron  tubes).  Copper.  Life  expectancy, 
Degasif Icatlnn.  Seals  (Stoppers).  Exhaust 
systems.  Coatings,  Reliability  (Electronics), 
Processing,  High  temperature  research.  Gold, 
Plating.  Nickel.  Mass  spectroscopy.  Configura- 
tion, Gas  analysis. 
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nued  on  the  evaluation  of  advanced 
uring  techniques  and  their  appHc- 
abrlcation  of  a  more  reliable  and 
ming  tube.   Tests  indicated  that 
ve  hard  solder  anodes  to  withstand 
eal  temperature  consistently.   The 
etrle  gas  content  analysis  has 
e  majority  of  tubes  failing  the 

do  so  because  of  the  Introduction 
nto  the  tube.   The  source  of  the 
not  been  Isolated.   (Author) 


AD-4O2  734      Dlv.   8 
(TISTE/JWS)  OTS  price  $8.6C 

Schellenger  Rese.rch  L.bs..  Tex.s  Western  Coll. 

El  Peso. 

IMPROVEMENT   OF    SRL   GROUND  MICROPHONES    AND 
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ASSOCIATED    ACTIVTTIIS    IN   C0NN8CTI0N    WITH 

DEVELOPMENT  OF    AN    INPIOVED   ACOUSTIC    DETECTION 

SYSTEM. 

Ftaal    rtpt., 

kf   I44t«  «.    en**   •»4  L««air4  L.    Ckapla.    Apr   63. 

It. 

Caatraet  DA29  0i0«rtf2i10 

Oaelastlftatf  raport 

DvscTiptarti   •MIerapkaaaa,  •Aeaaitie  datte- 
tara.  •MIerapbaaaa,  Prtatara.  Phaat  aaaaHra- 
■•at,  Calibratie*.  MUrebaraaetr (e  wavas.  Pal** 
■•tfalatlaa,  Taaparatara.  Fraqaaacy.  Elaetric 
pataattal.  Aeaaitie  flltari,  Elaetrle  tasala- 
tiaa,  Styraaa  plaattet.  Expaadad  plaatlea, 
FrMBaaej  ■edalattaa,  Capaeltaaea. 

A  eapacitar  aleraphaaa  «ai  taatad  witb  tcMpara- 

tara.  baaidity  aad  praaaara  affaeti  eoaaidarcd. 
lapravaaaata  ttaaaad  fraa  iaeraatad  daaaad  upea 
ita  ebaraetertatles  aad  fraa  iaadaqaaelaa  faand 

dariaf  tattlal  fttld  aaa.   Aa  laportaat  area 
atadlad  ■••  a  raaaaaably  acearata  Batbod  of 
ebaektag  tba  aaaaitlvity  calibratiea  of  tba 
■lerepbaaa.   Idaallr.  it  ibaald  raqatra  alaiBaa 
•qaipaaBt,  b«  taazpaaatva.  aad  ba  acearata  witbin 
raataa.   Taaparatara.  baaldtty.  aad  praaaara 
(altltada)  affacts  aa  tariaaa  aathod*  «ara 
atadlad.   Tba  caltbrattaa  daaerlbad  providai  a 
faad  eaapraalaa  aaoag  tba  abava  faetara.   Ataos- 
pbarte  affaeta  attbtr  da  aat  baceaa  a  eaasidara- 
tlaa  ar  tbay  caa  ba  earralatad  diraetly  to  a 
earraettaa  faetar.   Caaaidarabla  taat  aad  caa- 
parlaaa  data  «aa  abtalaad  aa  tba  Mark  II  Miero- 
barafrapb.   Tt  waa  eaavaataat  ta  ft**  tbts  atcra- 
pbaaa  tba  laaa  taata  aa  tba  eapacitar  aierophoaa 
•ad  tba  raaalti  aara  iafaraativa.   Savaral  altar- 
aata  attbads  af  sigaal  baadllag  vara  eonatdarad. 
Tba  aaat  praaiaiag  tbraa  vara  aa  FM  ijrataa,  a 
Palta  Davlatlaa  Medalatten  (PDM)  aystaa  and  a 
Bridgad-T  ayataa.   Saffieiaat  saaaitivtty  could 
ba  abtalaad  froa  aaeb  if  a  saitabla.  iaaxpanaive 
dataetar  ayataa  eoald  ba  darelopad.   (Autbor) 


AD-402  739 
(TISTE/4MS) 


DiT.   8 
OTS  price  110.50 


ICA  Dafanie  Elactrontc  Productt,  Caadaa,  N.  J. 

MICIO-MODULE  PIODUCTION  PROGBAM. 

Qaartarly  rapt.  aa.  19,  1  Oct  62-1  Jaa  63, 

1  Jaa  63.. 

Caatraet  DA36  039Be75968 

Uaclaaaifiad  report 

Daaeripterat   •Hedalea  (Elaetreale),  •Seai- 
eoadaetor  devicea,  leliability  (Elaetroaiea) , 
leaisteri.  Capaeltera,  Traaatttera,  Diodea 
(SaaieeadHCtor),  Encapaalat ioa,  Coatingi, 
Radia  traaaai t tare.  Radio  raceiTera,  Printed 
ctreatta,  Saldered  Jointa.  Teat  aetbodi,  Coa- 
patera,  Teaperatara,  Life  expectaacy.  Solder- 
ing, Soatcondueting  filaa.  Heat  traaafer, 
Hiereaial atari xat ion  (El  act  ran  lea). 


Tba  abjeetirea  of  tbta  original  progra 
aatabliabaent  ef  tbe  feasibility  and  r 
of  aiero-aodalea  and  ef  a  liaited  rang 
lection  of  aicro-eleaeatJ.  Certain  su 
blies,  eeaatraeted  aitb  aicra-aodalos, 
aicro-aedalar  version  ef  tbe  AN/PRC-3A 
receiver  aero  also  required.  lavestig 
derelopaeat  ef  additional  typea  ef  aic 
needed  aad  iaproreaeat  ef  preeeaaea  fe 
atrueting  alero-aodulea  are  also  inclu 
Developaent  of  Radie  Set  AN/PRC-51  inc 
belaet  receiver,  Receiver.  Radie  R-101 
51  and  Tranaalttar-,  Redio  T-792(  )/PRC 
tbe  developaeat  ef  a  General  Purpose  C 
Set  for  Digital  Data  (MieroPac);  and  t 
and  eeaatruetlea  ef  alere'-aedulea  for 


a  was  tke 
eliability 
e  and  se- 
bassea- 

and  a 

belaet 
atiea  and 
re-eleaents 
r  con- 
ded. 

lading  a 
8(  )/PRC- 
-51; 
oaputer 
be  desiga 
tbe  abeve 


•quipaents.   Processes,  teebniques,  and  facili- 
ties, are  being  plaaaed  and  establisbed  for  aeeb- 
aaised  prodaction  ef  aicrooleaents  and  aodules. 
■bicb  will  be  coapatible  aitb  a  production  rata 
ef  25,000  alcro-aedules  per  aoatb.   (Antkor) 


AD-402  757     Div,   8 
(TISTE/JMS)  OTS  price  $1.60 

Alabaaa  U.  Researck  last.,  Huntsville. 
THE  GROOVE  GUIDE,  A  LOH  LOSS  MAVEGDIDE  FOR 
MILLIMETER  MAVES, 
by  F.  J.  Tlscher.   Jaa  63,  15p.  RR2. 

Unclassified  report 

Preseated  at  tke  MiUiaeter  and  Sub-all liaeter 
Coafereace  of  tbe  lastitute  of  Redio  Eagiaeers 
at  Orlando,  Florida,  oa  Jaauary  7.  1963. 

Descriptors!   •Haveguides,  Eleetroaagaetlc 
properties,  Metbeaatical  aodals.  Atteauatioa, 
Electric  fields.  Dielectrics,  Milllaeter 
waves.  Electrical  properties. 


A  aew  waveguide  for  tbe  low-lo 
alUiaeter  waves  is  presented. 
slsts  of  two  parallel  coadueti 
grooves  ia  tbe  ceatral  region 
section.  Tke  grooves  rua  aloa 
direction  of  tke  wave  propagat 
tkat  tke  waveguide,  if  excited 
■ode.  kas  slallar  properties  a 
wkick  coatalus  a  dielectric  si 
coaductiag  walls  la  tke  center 
is  ckaraeterised  by  aa  exponen 
deereese  of  tbe  field  distribu 
froa  the  eeater  and  by  low  att 
retical  considerations  dealiag 
distributioa  and  tbe  data  of  t 
presented.   (Autbor) 


AD-A02  776      Div.   8 
(TISTP/MC)  OTS  price  $12.00 
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Electrical  Engineering  Researck  Lab.,  U.  ef 
Iltinois,  Urbaaa. 

A  STUDY  OF  HAVE  PROPAGATION  ON  HELICES, 
by  Paul  MiUiaa  Klock.  Mar  63,  1S1p-  TR68 
Contract  AF33  657  1047A,  ProJ .  6278, 'Task  6278  01 

Unclassified  report 


Descriptors: 
Propagatioa. 


•Helixes,  •Eleetroaagaetlc  waves. 


Tke  deterainaatal  equation  for  a  narrow  kelix  is 
derived  by  two  aetkods,  and  coaplex-«a lued  solu- 
tions for  tke  pkese  conitaat  are  obtained.   Tke 
coaplete  k  -  beta  diagraa  (BriUouia  diagraa)  Is 
given  as  a  function  of  tape  widtk  aad  pitck 
eagle.   In  order  tkat  tke  solutioas  be  continuous 
functions  of  k  and  beta,  it  is  aeeessary  to  change 
branches  of  the  square  root  which  appears  ia  the 
deterainantel  equation.   A  discuision  of  solu- 
tions which  are  phyiically  adaissible  as  coaplex 
wave  solutioas  is  given,  and  the  phase  constants 
corresponding  to  the  coaplex  wave  solations  are 
used  to  represent  the  current  on  a  helix.   Two 
source  probleas  are  investigated,  one  an  infinite 
helix,  the  other  a  finite  helix.   Coaparison  with 
experiaents  is  aade  with  good  agreeaent.  (Author) 

AD-^02  885     Div.   8 
(TISTE/JMS)  OTS  price  $.75 

Harry  Diaaond  Labs..  Mashington,  D.  C. 
TRANSISTORIZED  DC-TO-DC  CONVERTERS  EMPLOYING 
PIEZOELECTRIC  TRANSFORMERS, 
by  Floyd  Allen.  18  Mar  63.  27p.  TR1116 

Proj.    94994 

Unclassified   report 
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Descriptors:   'Power  supplies,  •Tr«|isistors, 
Bariua  coapouads,  Titanates,  Traasforaers,  Elec- 
tric curreats.  Electric  potential, ^iesoelectric 


traasducers,  Piesoelectric  crystel  i 
circuits.  Inverters. 


Switchiag 


A  transistorised  dc-to-dc  converter  ibs  been 
designed  using  a  eeraaic  transforaerl   This 
converter  is  particularly  adaptable  ip  equipaent 
used  ia  aeasuring  aagaetic  fields.   T|ie  eeraaic 
traaaforaer  provides  further  advantagBS  of  re- 
duced sise  and  coaplexity  over  flybe»  type 
pulse  and  resonant  rf  traasforaers.  wtiich  require 
the  use  of  aany  turns  of  well  insulated  wire. 
A  prototype  aodel,  built  to  convert  t2B  v  dc  to 
2200  V  dc  at  20  aic roaaperes .  operetta  satis- 
factorily froa  -35  degrees  centigrad^  to  75 
degrees  centigrade  and  shows  no  substantial 
ehaage  ia  output  after  coatinuous  op|»ration  for 
3600  hr.   Included  is  a  procedure  fo^  the  design 
of  e  trensverse  transforaer  showing  R.he  voltage 
aapl  if  ication  to  be  a  function  of  pi|Bsoelectric 
coefficients  aad  traasforaer  geoaetrtr.   (Author) 


A0-i02  886 
(TISTE/JMS) 


Div.   8 
OTS  price  $1.25 


Geaerel  Telephone  aad  Electronics  Lepi.  Inc., 


Bayside.  N.  Y. 

A   SOLID-STATE   SELF-SCANNING   DISPLAY 

Fiaal  rapt.. 

by  M.  S.  Masseraan.  30  Nov  62.  3^p. 

Contract  AF30  602  2524,  ProJ.  4506, 

RAOC  TOR  62  601 

Uaclassified 


|>EVICE. 

162   204.18 
isk  450601 

irieport 


Descriptors:   'Display  systeas.  Piezoelectric 
traasdacers.  Ceraaic  aaterials.  Titanates. 
Lead  coapounds.  Zirconates.  ResistMce  (Elec- 
trical), Electrodes,  Electric  currsints.  Elec- 
tric potential.  Siatering.  Electri:|al  conduct- 
ance. Electric  insuletion,  MechaniiMl  wa.ves. 
Elect roluBiaes CO ace. 


Investigation 
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power  froa  aa 


is  described  of  ante 
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St  phase  was  devoted 
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tegration  of  the  pie 
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plete  display  struct 
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the  electroluainesce 
near  resistive  chera 
ength.   The  expected 
tion  characteristics 
ISO  been  assessed. 
t  a  sigaificant  incr 
hieved  if  the  displa 
output  pulses  would 
independent  source. 


rials  for  use 
t  lisplay  de- 
er activation 

plrovided  by 
a  btiezoelectric 
ralte  for  dis- 
a   a  search 
In  the  sec- 
phhsis  was 
prqbleas  asso- 
sojqlectric. 
in 
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^scent  aate- 
urqs.   Bright- 
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nt 
ct 

e 

o 
Fi 


layer  ex- 

Bristic  et 
feet  of  ia- 
t   hot-pressed 
dally,  it  has 
eajae  in  bright- 
y  Resign  is 
be  used  to  gate 
(Author) 


AD-402  887 
(TISTE/JMS) 


Div.   8 
OTS  price  $1.00 


aac 


RCA   Defense   Electronic  Products.   C 
EVAPORATED   THIN-FILM   DEVICES. 
Scientific    rept.    no.    2.    1   Dec   62-28 
by   P.    K.    Heiaer,    H.    Borkan,    and   F.    V 
10  Mar   63,    28p. 

Contract  AF19  628    1617,    ProJ.    4608  T 
AFCRL   63  67 

Uaclassified 


en,  N. 


Peb  63. 

.:  Shallcross, 


\ 


sk  460804 


leport 


Descriptors:   'Transistors,  'SeBicondueting 
filas.  Cedaiua  elloys.  Seleniua  alloys.  Elec- 
trical conductance.  Diodes  (Seaieonductors) , 
Sulfur  coapounds,  Electric  potential.  Electric 
currents.  Dielectric  properties.  Bandpass 
aaplifiers.  Electrodes,  Vapor  plating,  Heasure- 
aent,  Matheaatical  prediction.  Zinc  coapounds. 
Oxides,  Integrated  circuits,  Seaiconduetor 
devices.  ^ 

An  iaproved  electrode  arrangeaent  for  the  in- 
sulated-gate thin-fila  transistor  has  yielded 
higher  perforaance  and  greeter  ease  of  fabrica- 
tion.  On-to-off  current  retios  of  ten  to  the 
seventh  power,  input  resistance  exceeding  ten 
to  the  tenth  power  ohas,  aad  gain-bandwith 
products  of  25  aegacycles  have  been  obtained  with 
polycrystall ine  cadaiuK  sulfide  filas.   By  de- 
positing all  electrodes  on  top  of  the-seaicon- 
ductor,  aaxiaua  freedoa  in  processing  the  seal- 
conductor  layer  is  obtained.   A  novel  type  of 
field-effect  diode  is  described.   (Author) 


AD-402  890     Div.   8 
(TISTE/JHS)   OTS  price  $8.60 

Applied  Physics  Lab.,  Johns  Hopkins  U. ,  Silver 

Spring,  Md . 

TRANSIT  SATELLITE  PRECISION  OSCILLATORS  AND  THEIR 

TEMPERATURE  CONTROL, 

by  J.  B.  Oakes.  N.  J.  Billerbeck  and  K.  F.  Read. 

Jan  63.  84p.  CM1025 

Contract  NUw62  0604 

Unclassified  report 

Descriptors:   •Crystal  oscillators.  Crystal 
ovens.  Crystal  holders.  Theraostats,  Vacuua 
apparatus,  Theraal  insulation.  Test  aethods. 
Frequency  shift,  Measureaeat.  Satellites 
(Artificial).  Transistors. 
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AD-402  928     Div.   8 
(TISTE/JMS)  OTS  price  $3.60 

Aray  Signal  Radio  Propagation  Agency,  Mhlte 
Sands  Missile  Raage.  N.  Mex. 

TELEMET  COMPANY  MODEL  1483-A17  VHF/FM  TRANS- 
HITTER  SPECTRUM  UTILIZATION  CHARACTERISTICS, 
by  Virgilio  Cisneros.  1  Apr  63.  35p.  TM1  4  63T 

Unclassified  report 

Descriptors:   'Teleaeteriag  transaitters. 
Noise  (Radio).  Test  aethods.  Military  require- 
aents.  Stability.  Frequency  aodulation.  Tea- 
perature,  Radio  signals.  Crystal  oscillators. 
Very  high  frequency. 

The  spectraa  utilisatioa  characteristics  of  a 
VHF/FM  teleaeteriag  transaitter  were  deterained 
to  facilitate  the-  assignaent  of  frequeacies  on  aa 
iaterference  free  basis.   Operational  character- 
istics were  exaained  eapirically  agaiast  tke 
paraaeters  of  operating  tiae,  supply  voltege 
variatioas.  and  teaperature.   Interference  ckar- 
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•ct«ri>tics  (spurioat  •■aaatieat)  war*  alio 
•  xaaiaad.   The  freqitaacy  stability  Mt  the  ra- 
qairtaeats  of  *0.01)l  for  all  tests  with  one  ex- 
ctptloa.   All  antanaa  coaducted  spurious  eaana- 
tioas  act  tha  raqaireaents  of  59  db  down  fro*  ^ 
(252. A  met).    It  is  recoaaeaded  that  the  VHF/FM 
traasaittar  be  authariied  for  operational  use  at 
Nhite  Saads  Nissile  Raage  after  certain  provisioas 
are  aat.   (Author) 

AD-i02  93<»     D<»'   8 
(TISTE/JWS)  OTS  price  $1.60 

RCA  Defease  Electroaic  Products.  Burlington. 

PIOGRM  706.   TASK  2.   INVERTERS  EVALUATION. 
Quarterly  progress  rept.  no.  1,         .,   .« 
by  J.  L.  Freedaan  and  R.  Rubin.  20  Apr  63,  lOp. 
Ceatract  AFC^  695  273 

SSO  TDt63  91,  »ol.  2 

Uaelasttfted  report 

Descriptors!   •laverters.  •Swltcfctng  circuits. 
Tests.  Radio  Interference,  Electric  currents. 
Electric  potential.  Distortion.  Oscillators. 
Voltage  regulators.  Transients.  Spacecraft, 
Rectifiers,  Power  supplies.  Diodes 
(Sealeaaductor). 
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AO-402  953     Di»-   * 
(TISTP/RD)   OTS  price  $1.10 

litre  Corp..  Bedford,  Mass. 

REDUCTION  OF  SIDE  LOBES  AND  POINTING  ERRORS  IN 
PHASED  ARRAY  RADARS  BY  BANDOIIIZING  QUANTIZATION 

STEPS, 

by  I.    J.    Albershoia.    Apr   63,    6p.    TII3435 

Ceatract  AF33  600  39852 

ESO  T0R63  155  ^,,  ^ 

Uaclassified  report 

Descriptors:   •Antenna  lobes.  "Radar  antennas. 
Phase  shifters.  Phase  studies.  Reductioa. 

la  aaay  array  radars  the  coaposite  beaa  is  di- 
rected by  quaatised  phase  shifters.   Regular 
sequeace  of  quaatisatioa  errors  eahaaces  side- 
lobes  aad  poiatiag  errors.   It  is  recoaaended  to 
break  up  the  regularity  by  saall.  known  nonlinear 
and  preferably  quasi-randoa  initial  phase  deria- 
tioas  la  the  array  eleaeats.   This  reduces  the 
lobes  aad  poiatiag  errors  for  a  given  nuaber  of 
quaatisatioa  steps,  especially  in  high  gain, 
aulti-eleaeat  arrays.   (Author) 


AD-403  C06     Div.   8 
(TISTE/OHD)   OTS  price  $21.00 

Coraell  U.  School  of  Electrical  Engineering. 

THESkETICAL  AND  EXPERIMENTAL  INVESTIGATION  OF 

LINEAR-BEAM  MICROMAVE  1UBES. 

Fiaal  rept.  Vol.  2,  1  Oct  61-30  Sep  62. 

30  Sep  62,  1v.  EE556 

Contract  AF30  602  2573.  ProJ .  5573.  Task  557303 

RADC  TDR63  1.  Vol  2 

Uaclassified  report 


Descriptors:   •Klystrons.  •Electroa  beaas^ 
•Microwave  aaplifiers,  Diodes  (Electron  tubes). 
Relativity  theory.  Velocity,  Electrical 
properties.  Elect roaagnet ic  pulses.  Theory, 
Matheaatical  aaalysis,  Analysis. 

Coateats: 

(1)  A  relativistic  study  of  the  Llewellyn  elec- 
troaic gap  and  its  applications;  (2)  The  re- 
sponse of  klystrons  to  nanosecond  pulses; 
(3)  Nanosecond  study;  {i)    Ballistic  analysis  of 
aodulated  electron  beaas.  and  (5)  The  reduction 
of  spurious  output  signals  in  high-power 
klystrons. 


AO-403  025     Di».   8 
(TISTE/OHD)  OTS  price  $15.00 

Coraell  U.  School  of  Electrical  Eagiaeering. 

THEORETICAL  AND  EXPERIMENTAL  INVESTIGATION  OF 

LINEAR-BEAM  MICRUMAVE  TUBES. 

Final  rept..  Vol.  1.  1  Oct  61-30  Sep  62, 

by  G.  Conrad  Dalaan,  Lester  F.  Eastaan,  and 

Paul  R.  Mclsaac.  30  Sep  62.  1v.  EE555 

Contract  AF30  602  2573.  Proj.  5573.  Task  557303 

RADC  TDR63  1,  vol.  1 

Uaclassified  report 

Descriptors:   •Electron  tubes.  "Electron  beaas. 
•Linear  accelerators.  •Klystrons.  Cavity  resona- 
tors. Field  theory.  Velocity.  Filters  (Eleclro- 
aagnetlc  wave).  Elect roaagaet ic  pulses.  Plot- 
ters. Theory.  Microwave  aaplifiers.  Electron 
accelerators.  Scientific  research. 

Contents: 

Beaa  circuit  interactioa  studies 

Nanosecond  pulse  study 

Velocity  filters 

Reduction  of  haraonically  related  spurious 

outputs 
The  current  distributions  in  a  velocity- 

aodulated  Br i 1 louin-f ocused  electron  beaa 
Aa  invcstigatioa  of  the  laainarity  of  flow  in 

a  aagaetically  confined  electron  beaa 
Ion  effects  in  a  Brillouin  beaa 
Cavity  field  plotter 
Investigation  of  the  effects  of  driving  the 

aiddle  cavity  of  a  3-cavity  klystron 


AD-403  033     Div.   8 
(TISTE/CRJ)  OTS  price  |6.c0 

Granger  Associates.  Palo  Alto.  Calif. 

GRANGER  ASSOCIATES  POINT-TO-POINT  LOG 

PERIODIC  ANTENNA  SYSTEM. 

Final  rept. 

Jan  o3,  58p. 

Contract  ARDS583 

Proj.    113   23    ID  ,,,    ^ 

Uaclassified    report 

•<» 

Descriptors:   •Antennas.  •Coaaunicat ion  equip- 
aent.  Antenna  radiation  patterns.  Electrical 
iapedance.  Attenuation.  Coaxial  cables.  Elec- 
trical properties.  Measureaent,  Radio  equip- 
aent.  Effectiveness.  High  frequency. 

The  electrical  characteristics  of  log  periodic 
high  frequency  antennas  Installed  for  the  Federal 
Aviation  Agency  Research  and  Developaent  Service 
at  Barnegai.  New  Jersey,  and  San  Juan.  Puerto 
Rico,  sites  are  described.   The  antenna  at 
Barnegat  is  a  horizontally  polarized  receiving 
aatenna  aodlfled  to  aeet  special  requlreaenis  of 
the  FAA.   The  antenna  at  San  Juan  is  a  standard 
vertically  polarized  Model  726-2. 5/30-T  trans- 
mitting antenna.   The  results  oi  aodel  radiation 


electro: 


utjei 


pattern  aeasureaents.  iapedance  aeasubcfeaents . 
ground  reflection  calculations,  and  c^ble  atten- 
uation calculations  are  given  for  the  jBarnegat 
antenna.  The  general  radiation  pattefln,  results 
of  Iapedance  aeasureaents,  and  cable  Attenuation 
calculations  are  given  for  the  San  Ju^a  antenna. 
Calculated  values  of  installed  gain  ajite  derived 
for  each  antenna.  (Author) 


AD-403  053     Div.   8.  7 
(TISTE/AM)  OTS  price  $10.10 

National  Cash  Register  Co..  Dayton.  ONlo 

FEASIBILITY  INVESTIGATION  OF  CHEMICALIUY  SPRAYED 

THIN  FILM  PHOTOVOLTAIC  CONVERTERS. 

Rept.  for  1  Feb  62-Jaa  63. 

by  R.  R.  Chaaberlin.  J.  S.  Skaraan. 

Koopaaa.  and  L.  E.  Blakely,  Jr.   Mar  <  3.  Hip. 

Contract  AF  33  657  7919.  Proj.  8173.  Ilssk  817301 

ASD  TDR63  223,  vol.  1 

Unclassified  rjdpart 


)escript< 
luctor ). 


•Photoelectric  cells 
doctor).  •Seaiconductor  filas.  •So 
Cadalua  coapounds.  Sulfides.  Selenijt 
coapounds.  Solar  radiation.  Sprays. 
(Storage  devices).  Vapor  plating, 
studies. 

The  objectives  were  (I)  to  deaonstrat 
feasibility  of  fabricating  a  thin  fil 
voltaic  converter  using  a  chealcal  S| 
for  the  deposition  of  the  active  elei 
to  fabricate  for  delivery  six  experii 
foar  using  CdS  and  two  using  CdSe  as 
seaiconducting  layer.   Research  has 
feasibility  of  fabricating  photovolt 
using  thin  filas  of  cadaiua  and  copp 
and  .05  aicron  respective 
the  deposition  process  us 
to  large  area,  aultiple  1 
configurations,  solid  sol 
(Cd(S.Se)-Cu2S)  cells,  and  continuou 
production.   This  research  has  also 
heterogeneous  Junction  photovoltaic 
can  be  foraed  using  CdS  and  Cu2S.   Si 
and  2  CdSe)  cells  of  16  sq  in  area  wi 
cated  for  delivery.   The  four  CdS  ce 
average  efficiency  of  .2%   and  the  tw^ 
had  an  average  efficiency  of  less  th 
efficiencies  of  th-  four  inch  square 
not  indicate  the  potential  of  the  ch 
process  since  CdS  cells  of  one  squar 
aade  with  1.2$  efficiency  and  CdS  ce 
square  centiaeter  were  aade  with  ?.5|( 
All  of  these  cells  were  of  the  back 
irradiation  travels  through  the  subs 
configuration  using  one  eighth  inch 
the  substrate.   (Author) 


(.6  aicroa 
shown  that 
applicable 
CdSe-Cu2S) 


AD-403  111 
(TISTE/PAR) 


Div.   8 
OTS  price  $3.60 


Matkins-Johnson  Co..  Palo  Alto.  Call 
DEVELOPMENT  OF  A  MILLIMETER  LOW-NOISl^  TRAVELING- 
HAVE  AMPLIFIER. 

Quarterly  rept.  no.  7.  1  June-31  Decj  62, 
by  E.  M.  Kinaaan.  25  Jan  63.  26p 
Contract  DA36  039sc87384.  Proj.  3619  03  001  QU 

Unclassified  1 epert 


Descriptors:  •Traveliag  wave  tubi 
wave  aaplifiers.  Naveguides.  Wave< 
Maveguide  windows.  Extreaely  high 
Standing  wave  ratios.  Maveguide  S 
Microwaves. 
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CS  AND  electronic  EQUIPH^NT  -  Division  8 


Seaicon- 
r  cells, 
es.  Copper 
iThin  filas 
asiblllty 


the 

photo- 
fay  process 
^nts  and  (2) 
intal  cells, 
ihe  n-type 
hown  the 
tc  converters 
t    sulfide 
v)  and  has 

$    is 

irer  (CdS- 
^on 

line 
kown  that  a 
pnverter 
K  (4  CdS 
^e  fabri- 
|ls  had  an 
I  CdSe  cells 
ii  .Oil.   The 
cells  do 
>^ical  spray 

inch  were 
Is  of  one 

efficiency, 
iail  (incident 
rate) 
lard  glass  as 


«|d.  •Micro- 
{4ide  couplers, 

frequency, 
l|4ts.  Helixes. 


The  current  project  status,  as  well  as  the  de- 
velopaent work  occurring  during  the  reporting 
period  are  detailed.   The  iaproveaent  in  circuit 
and  waveguide  coaponents  toward  reduced  loss  in 
preparation  for  tube  No.  5  are  described.   This 
tube,  asseabled  with  a  helix  of  .32  db/laabda  g 
loss,  provided  the  first  observed  over-all  gain 
of  5  db  at  80  gc.   Circuit  deterioration,  froa 
abnoraal  beaa  interception,  prevented  noise 
figure  aeasureaents.   (Author) 


AD-40  3  117 
(TISTE/OHD) 


Div.   8.  20 
OTS  price  $9.60 


Radlatioa  Effects  Inforaation  Center.  Coluabus, 

Ohio. 

TRANSIENT  RADIATION  EFFECTS  ON  ELECTRONIC 

COMPONENTS  AND  SEMICONDUCTOR  DEVICES, 

by  D.  C.  Jones.  F.  J.  Reid.  M.  E.  Chapin.  D.  J. 

Haaaan.  and  E.  N.  Nyler.  19  Apr  63,  106p. 

26 

Contract  AF33  657  10085,  Projs.  7381  and  7634 

Task  738103 

Unclassified  report 

Descriptors:   •Radiation  daaage.  •Seaiconduc- 
tor devices.  •Electronic  equipaent,  Gaaaa 
rays.  lonlsation.  Electric  currents.  Coaxial 
cables.  Electron  tubes.  Transients.  Thyra- 
trons.  Resistors,  Capacitors.  Quartz 
resonators.  Magnets.  Test  aethods,  Experiaen- 
tal  data.  Electronic  equipaent. 

This  report  suaaarixes  the  inforaation  that  was 
available  before  1962  concerning  the  effects  of 
nuclear-weapon-burst  and  siaulated-burst  radia- 
tion on  electronic  coaponents  and  seaiconductor 
devices.   This  work  reports  only  the  effects 
observed  in  coaponents  that  are  due  to  gaaaa 
rays  and/or  neutrons  of  a  transient  radiation 
environaent.   (Author) 


AD-403  120    .  DiT.   8 
(TISTE/CRJ)  OTS  price  $5.60 

ARINC  Research  Corp..  Mashington,  D.  C. 

SEMICONDUCTOR  RELIABILITY. 

Quarterly  rept.  no.  3.  1  JaB-31  Mar  63. 

by  George  J.  Blakenore.  30  Apr  63.  48p. 

P239  01  3  359 

Contract  N0bsr87664 

Unclassified  report 

Descriptors:   •Transistors.  *l<eliability 
(Electronics),  Life  expectancy.  Electrical 
properties,  Silicon,  Germanium,  Operation, 
Storage.  Quality  control. 


Efforts  were  aade  to  determine  quality  a 
requireaents  for  specific  seaiconductor 
and  to  determine  confidence  limits  for  t 
parameter  beta  of  the  Ueilbull  dlstribut 
Reliability  and  life  test  data  were  obta 
aanufacturers  of  semiconductor  devices  a 
meat  aad  from  field  use.   This  data  is  a 
and  integrated  to  provide:   (a)  informat 
failure  rates  froa  life  tests  and  field 
tloa,  (b)  application  data  based  on  the 
bility  of  important  electrical  character 
under  life  test  conditions,  and  (c)  info 
on  decreasing  failure  rates  and  on  respo 
different  Junction  types  to  application 
ous  stresses.   (Author) 
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AD-403  125     Div.   8 
(TISTE/CRJ)  OTS  price  $8.60 

Deico  Radio  Div..  General  Motors  Corp.,  Kokomo. 

Ind. 

PRODUCTION  ENGINEEllING  MEASURE  TO  IMPROVE  PRO- 
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Division  8  -  ELECTRONICS  AND  ELECTRONIC  EQUIPMENT 


DDCTIUN  TKCHNIQDKS  AND  INCREASE  THE  RELIABILITY 

or  THE  2N1358A  TRANSISTOR. 

Qiartcrly  pr«grtsa  rtpt.  ao.  3.  30  Oct  62- 

30  Jaa  63. 

by  J.  C.  Eakaa.   30  Jaa  63.  It. 

Caatraet  0A36  039a«8672S 

Oaclaaai  flMl  report 

Daaerlptorai   •Traaaittori.  •Baliabillty 
(Blactroalea).  •Jtaaafactarlag  ■cthoda.  Pro- 
daetioa.  Gcraaaiaa,  Grawtk.  Etched  cryatala, 
Faraaaeaa,  T«ap«ratara,  Lifa  axpectaacy, 
Saldarlag,  Sarfaea  prapartlaa. 

Bffarta  vara  eaatlaaad  to  iaprova  the  raliabilt- 
ty  af  tba  2N139A  traaaiatar  by  apaelfic  laproTa« 
■aata  af  ■aaafaetarlaa  taehaiqaas.   The  Hile- 
ataae  II  teat  eaaplatad  1,000  hoari  oa  teat  aad 
the  reaalta  are  tabalated  aad  iacluded.   Also, 
additiaaal  aaaafaetarlag  test   retails  aad 
special  step-stress  resalta  are  reported.   The 
failare  aaalysis  prograa  has  coatiaaed  to  yield 
iaforaatioa  as  ta  the  aatare  of  fallares  aad 
praTldes  a  qaaatitatlTe  aeasareaeat  of  the 
varioas  failare  aades.   la  the  aaalytical- 
eapirlcal  sarfaea  Stady  prograa  additioaal 
axperlaeats  aad  rasalts  are  providlag  laslfht 
lata  the  laflaaaees  af  varioas  processes.   Oae 
af  the  sakatltate  prograas  Is  predicated  ea 
thaaa  resalts.   (Aathar) 


AO-403  136     OlT.   8 
(TISTP/aC)  OTS  price  $4.60 

leaosphare  Research  Lab.,  Peansylvaaia  State  U. , 
Oaivarsity  Park. 

OYNAHIC  NON-LINEAR  ELECTROMAGNETIC  MAVE  PROPAGA- 
TION AND  HARMONIC  RADIATION  IN  MAGNETO-IONIC 
UOIA, 

by  0.  E.  H.  Rydbeck.   1  Jaae  63.  38p.  SR186 
Ceatract  AF19  604  4563.  ProJ.  8605.  Task  860502 
AFCRL  63  446 

Uaclastified  report 

Report  ea  loaoipheric  Research. 

Daaarlptorst   *Eleetroaagaatic  waves,  *Ioao- 
spharlc  propagatloa,  Polarisation,  Propagatioa 
Nave  traasalsslaa. 


This  report  ex 
propagatloa  st 
The  liaitatioa 
beea  assaaed  t 
as  expected,  t 
the  aagaeto-lo 
af  the  saae  ki 
aary  polarixat 
twaea  waves  of 
llaear  iaterac 
aot  aaeh  diffe 
tweea  tke  ordi 
also  fiads,  «h 
tiaa,  that  the 
characterised 
satloa  which  b 
wave  resoaaaee 


AO-403  139     Olv.   6 
(TISTB/OHO)  OTS  price  $10.10 

Microwave  Associates,  lac,  Barliagtoa,  Mass. 

LOM  NOISE  MILLIMETER  DETECTOR. 

Plaal  rept. 

by   Clyde   H.    Brunquell.    7   Jan   63.    112p. 

Ceatract   AF30   602   2651,    Proj.    5578,    Task    1S7801 

RAOC   TOR63  44 

Oaelasslfled  report 


teads  the  author's 

non-linear 

udies  to  a  aagaeto 

-ionic  aediua. 

is  that  all  wave 

noraalt  have 

0  be  parallel.   It 

is  shown  that. 

ravelling  wave  retonaaces  occur  ia 

ale  aediua,  not  only  between  waves 

nd  (e.g.,  between 

waves  of  ordi- 

lea)  l^ut  equally  f 

requently  be- 

opposite  kiads. 

Froa  the  non- 

tloa  paiat  of  view 

there,  thus,  is 

reaee,  at  least  in 

principle,  be- 

nary  aad  extraordi 

nary  waves.   One 

ieh  is  of  interest 

in  this  connec- 

seeoad  order  aon- 

liaear  waves  are 

by  two  different  kinds  of  polari- 

eeoae  equal  only  at  travelling 

(Author) 

CTRONIC  EQUIPMENT 

Descriptors:   •Oiodei  (Seaiconductor) ,  Milll- 
aeter  waves,  Extreaely  high  frequeacy,  Mave- 

guides.  Tuning  devices,  Bandwidth,  Seasltivity, 
Design,  ilaraonlc  oscillators,  Atteaaators, 
Detectors. 
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AD-403   279  Div.      8,    17.    26 

(TISTM/PCR)    UTS   price   $6.60 

Liade  Co.,    Div.    of   Uaioa  Carbide  Corp., 

Cleveland,    Ohio. 

RESEARCH    AND    DEVELOPMENT    MOKK    UN    ELECTROLYTIC 

NIOBIUM   AND    NIOBIUM   ALLOY   CAPACITORS    OF   MET    ANO 

SOLID   TYPES. 

Quarterly   progress    rept.    no.    3,    1    Jaa-31   Mar   63. 

by    F.    E.    Cariou.    Apr   63.    55p. 

Ceatract  N0bsr87478 

Unclassified  report 

Descriptors:   "Electrolytic  capacitors, 
*Niobiua  alloys.  Sintering,  laparities,  Powder 
aetallurgy,  Tantalua  alloys.  Porosity,  Oxides, 
Maauf acturiag  aethods.  Tables.  Niobiua. 

Corfteats: 

Trace  iapurity  analysis  of  niobiua  aaterials 

aade  by  three  different  processes 
Preparation  of  n iobiua-tantal ua  alloys 
Optiaua  conditions  for  reaoval  of  carbon  froa 

niobiua 
Optiaua  anodisation  conditions  for  niobiua 

anodes 
Optiaua  processing  conditions  for  solid  niobiaa 

plug  capacitors 
Optiaua  fill  electrolyte  far  wet  plug  capacitors 


AD-403  291      Div.   8.  26 
(TISTM/PCR)  OTS  price  $2.60 

Radio  Corp.  of  Aaerica,  Soaerville,  N.  J. 
GALLIUM  ARSENIDE  VARACTOR  DIODES. 
Quarterly  rept.  no.  3.  28  Dec  62-28  Mar  63, 
by  H.  Kressel  and  G.  A.  Kupsky.  30  Apr  63.  20p. 
Ceatract  N0bsre7405.  ProJ.  SROO8O31 .  Task  9349 

Uaclasslfied  report 

Descriptors:   "Diodes  (Seaiconduetor) ,  Arsen- 
ides, Specif icatioas,  Maauf acturing  aethods, 
Heat  treataent.  Crystal  structure.  Resistance 
(Electrical),  Epitaxial  growth,  Capacitaace, 
Electric  poteatial,  Diffusloa,  Ziac.  Galliaa 
coapounds. 

Eaphasis  was  placed  on  the  fabricatioa  of  diodes 
with  breakdowa  voltages  la  excess  of  20  volts. 
Devices  were  aade  asing  botb  epitaxial  aad  aelt- 
growa  aatarial.   The  chaage  la  aaterial  charac- 
teristics which  occur  during  diffusion  were 
lavestigated.   (Author) 


ELECTRONICS  AND  ELECTRONIC  EQUIPMENT  -  Division  8 


AD-403  324     Div.   8,  26 
(TISTE/JHS)  OTS  price  $3.60 

General  Electric  Co.,  Syracuse,  N.  Y 

PRODUCTION  ENGINEERING  MEASURE  FOR 

FACTURE  OF  DEFLECTRON  DEVICES. 

Quarterly  progress  rept.  ao.  3.  14  N 

14  Feb  63. 

14  Feb  63,  28p. 

Coatraet  DA36  039sc86731 

Uaclasslfied 

Descriptors:   "Cathode  ray  tubes, 

aaterials.  Electrodes,  Vapor  plati 

apparatus.  Deflection,  Metal  coati 
Manufacturing  aethods. 


THE  NANU- 

<>|r  62- 

'  sport 

i:e 


III 


I  » 


A  redesign  of  the  basic  aaster  for  t 
degree  deflectroa  has  been  satisfact 
pleted.  Ceraaic  substrate  cones  for 
Deflectroa  were  put  in  process.  A  s 
deteraining  a  technique  for  fasteain 
pins  la  the  ceraaic  cones  was  initia 
coapleted.  The  adaptation  of  the  va 
Using  technique  for  aanuf acturing  D^; 
units  continues.   (Author) 


AD-403  362     Div.   8.  30 
(TISTE/JMS)  OTS  price  $1.75 

Ford  Instruaent  Co..  Long  Island  CityjJ  N.  Y. 

EMITTER  MATERIALS  STUDY  THERMIONIC  ENHRGY 

CONVERTERS. 

Final  technical  rept. 

31  Dec  62.  1v. 

Contract   Nonr369600,    ProJ.'NR391    429 

Unclassified   rHport 


SL 


Descriptors:   "Theraionic  converter 
trodes.  Oxides,  Radiation  daaage 
properties.  Fast  neutrons.  Cesiua. 
coapounds.  Strontiua  coapounds,  Bartijaa 
coapoaads. 
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AD-403    366  Div.      8.    26 

(TISTE/JMS)    OTS    price  $4.60 

Lansdale  Div.,    Phillco   Corp.,    Pa. 

PEM   FOR   TRANSISTOR    MANUFACTURING    PHOC^iS 

IMPROVEMENT. 

Quarterly   progress    rept.    no.    3,    1    Nov    62- 

31  Jan  63, 

by  J.  Sanders.  31  Jaa  63.  1v. 

Contract  DA36  039sc86720 

Unclassified  ri||ort 

Descriptors:   "Manufacturing  aethoddi  "Tran- 
sistors. Electrodes,  Silver.  Geraanina  coa- 
pounds. Encapsulation,  Gold.  Paints,  Tea- 
perature,  Test  aethods.  Test  equipac^t  (Elec- 
tronics), Metal  coatings.  Productior 

The  final  design  of  the  pilot  line  Jet 
transistor  type  2N501A  is  reported  co 
•valuation  of  eaitter  aad  collector  1 
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hai  been  coapleted  and  an  evaluation  of  aetager- 
aanic  surface  treataent  has  been  coapleted.   No 
benefit  to  diode  stability  was  deaonstrated;  in 
fact.  It  was  deterained  that  aetageraanie  acid 
is  detriaental  to  yield  for  this  type  of  device. 
The  hot  sealing  oven  has  been  installed  and  is 
operating  satisfactorily.   Black  painting  as  a 
final  finish  has  been  shown  to  inprove  the 
operating  capability  of  the  pilot  line  device 
and  has  been  specified  for  this  transistor. 
Modifications  of  the  encapsulant  dispensing 
equipnent  have  been  coapleted.   Evaluation  of 
the  theraal  resistance  aeasureaents  by  the 
continuous  d-c  VEB  aethod  has  shown  that  a  value 
ia  close  agreeaent  with  the  effective  thermal 
resistance  of  the  transistor  can  be  obtained. 
Verification  of  the  slope  of  the  failure  rate 
curve,  as  proposed  in  the  Second  Quarterly 
Report,  has  been  obtained.   This  verification 
was  obtained  on  production  run  transistors 
equivalent  to  the  type  being  aanufactured  in 
conjuetlon  with  this  prograa.   (Author) 


AD-4D3  375     Div.   8.  30 
(TISTE/JMS)  OTS  price  $2.60 

Bell  Helicopter  Co..  Fort  Worth,  Tex. 

THE  DERIVATION  OF  A  COUPLING  NETWOUK  FUR  THE 

DYNAMIC  SIHUUTOR  PLATFORM. 

by  N.  E.  Welter.  8  Aug  59,  18p.  D228  430  007. 

Ceatract  Noarl670  00 

Uaclasslfied  report 

Descriptors:   "T-st  equipnent.  "Helicopters. 
"Servoaechanisas,  "Flight  sinulators,  Filters 
(Electronagaet ic  wave).  Mathenatical  pre- 
diction. Frequency,  Control  simulators.  Control 
systeas.  Noise  (riadlo).  Errors,  Calculus  of 
variatioBS. 

An  interia  solution  to  the  problem  of  scaling 
dynaaic  siaulator  platform  notions  is  presented 
which  derives  the  filter  network  between  the 
airframe  computer  aad  the  platform  servo  systea 
to  give  ainiaun  acceleration  error  subject  to 
the  constraint  that  the  platform  motion  is 
confined  to  limited  values.   The  constants  of 
this  optimal  coupling  filter  are  given  as  a 
function  of  the  expected  rms  velocity  for  the 
various  degrees  of  freedom  of  the  system. 
(Author) 


AD-403  390     Div.   8 
(TISTE/CAM)  OTS  price  $2.60 

Microwave  liesearch  Inst..  Polytechnic  last,  of 
Brooklyn.  N.  Y. 

THE  INTEKCHANGE  OF  SOURCE  AND  DETECTOR  IN  MICRO- 
WAVE MEASUHEMENTS, 

11  Apr  63.  17p.  1149  63 


by  H.  M.  Altschuler 
Graai  AFUSH62  295 


Unclasaified  report 


Descriptors:   "Generators.  "Detectors,  "Elec- 
trical inpedance.  Microwave  frequency,  Analysis. 
Microwave  bridges.  Inpedance  bridges.  Scatter- 
ing, Theory.  Measureaeat. 

The  techBique  for  interchanging  generator  and 
detector  in  the  inpedance  measurement  of  micro- 
wave one-ports  is  a  useful,  known  procedure  often 
applied  when  low  powers  are  indicated.   The  nec- 
essary and  sufficient  conditions  for  the  validity 
of  such  measurements  are  critically  examined  and 
direct  extensions  of  this  technique  to  similar 
aeasureaents  of  reciprocal  two-ports  are  given. 
A  completely  separate  analysis  is  necessary  when 
such  an  interchange  is  made  in  the  case  of  an 
interference  bridge  to  be  used  for  the  determina- 
tion of  the  scattering  parameters  of  general 
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(active  or  passive  aad  reciprocal  or  aoarecipro- 
eal)  t«o-ports.   Tkis  aaalysit  is  preseated  in 
detail.   It  reaalta  la  a  aew  lo«-po«er-level 
versioa  of  a  netkod  of  aeasuriag  geaeral  two- 
ports  givea  ia  aa  earlier  paper.   The  aeasureaent 
teckaique  aad  tke  subseqaeat  data  aaalysls  of  the 
t«o  vervioas  are  fouad  to  be  ideatical,  except 
tkat  the  two  seatteriag  paraaetert  S12  aad  S21 
appear  ia  laterchaaged  positioas.   (Author) 

AD-^03  403     Dlv.   8 
(TISTP/BH)  OTS  price  $5.60 

Syracuse  U.  Research  Inst.,  N.  ¥. 

SENSITIVITY  CONSIDERATIONS  IN  ACTIVE  NETWORK 

SYNTHESIS, 

by  Noraaa  Balabaaiaa.  1  Apr  63.  45p.  SR1; 

BE975  6304SR1 

Coatract  An9  628  16^9.  Proj.  5628 

AFCRL63  91  Uaclassif ied  report 

Descriptors:   •Electrical  networks,  Adaittance, 
lapedaace  aatching,  Aaplifiers,  Functions,  Sen- 
sitivity, Transistors,  Transistor  aaplifiers, 
Syatkesis. 

Tkis  report  is  concerned  with  the  problea  of 
realization  of  active  RC  aetworks,  utilizing 
practical  transistor  aaplifiers,  with  aininua 
seasitivity  of  the  transfer  function  or  poles  to 
variations  ia  traasistor  paraaeters,  in  particu- 
lar to  tke  aost  variable  of  tke  paraaeters.   Two 
syatkesis  teckalques  are  coasidered  and  realiza- 
bility  conditions  are  given  for  single-stage  and 
two-stage  reali zatioas.   It  is  shown  that  the 
seasitivity  of  the  poles  to  the  variation  of 
traasistor  alpha  can  be  aade  as  saall  as  desired. 
(Aatkor) 

AD-403  Lk2  Div.   8,  12,  30 

(TISTE/OHD)  OTS  price  |6.60 

loaoapkere  Researck  Lab.,  Pennsylvaaia  State  U.. 

Uaiversity  Park. 

ROCKET  INSTRUMENTATION  FOR  THE  MEASCREMENT  OF  AC 

CONDUCTIVITY.  WITH  A  CAPACITIVE  PROBE.  AND  LONG 

WAVE  PROPAGATION  IN  THE  LOWER  IONOSPHERE. 

by  T.  A.  Seliga  and  R.  W.  Vogt.  1962,  38p. 

SR  (E)181 

Contract  AF19  604  8012,  ProJ.  7663,  Task  766301 

AFCRL63  Ukl  Unclassified  report 

Descriptors:   'Inst ruaen tat  ion,  •Ionospheric 
propagation,  'Electrical  conductance,  Ataos- 
pheric  sounding.  Low  frequency.  Circuits, 
Sounding  rockets.  Measuring  devices  (Electri- 
cal and  electronic),  Mediua  frequency. 
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AO-403  kkk  Div.   8 

(TISTE/OHD)  OTS  price  11.80 

Gaitral  Electric  Co.,  Philadelphia,  Pa. 
PROGRAM  206.   RELIABILITY  PROGRAM  STATUS  AND 
DATA  REPORT.   VOLUME  2. 
7  May  63.  187p.  DIN63SD4683A,  vol.  2 
Coatract  AF04  69576 

Uaelassified  report 


Descriptors:   *Xalf unctions ,  'Reliability 
(Electronics).  Circuits,  Experiaental  data, 
Tables,  Electronic  equipaent.  Reports. 

This  report  is  presented  in  two  voliiaes.   Voluae 
1  is  coaprised  of  six  sections.   Voluae  2   con- 
sists of  tke  new  failure  suamary  log  and  the 
failure  analysis  review  board  (FARB;  ainutes. 
(Autkor) 


AI)-403  kbk  Div.   8 

(TISTE/OHD;  OTS  price  $1.60 

Microwave  Associates,  Inc.,  Burlington,  Mass. 


DISTKIULTEU  JUNCTION  TUNNEL  DIODE  OSCILLATOH. 
PHASE  11. 

Quarterly  progress  repl.  no.  3,  V  Nov  02- 
1  Feb  63, 

by  C.  Howell.   1  Feb  03.  Up. 
Coatract  DA36  038sc891t)3,  Proj.  3A9^  21  001 

Uaelassified  report 

Descriptors:   "Tunnel  diodes,  •Microwave  os- 
cillators. Manufacturing  methods,  Capacitance, 
TransaissiOB  lines. 


Efforts  to  deter 

iag  10  aw  10  kac 


ine  the  feasibility  of  construct- 
tunnel  diode  oscillators  have 
continued  and  diode  requirenents  for  these  oscil- 
lators determined.   Various  diode  fabrication 
techniques  and  oscillator  circuit  techniques  were 
investigated  to  determine  the  bes t  coabi nat i ons 
of  these  to  potentially  meet  the  frequency  and 
power  requirements.   Four  packaged  and  two  dis- 
tributed junction  tunnel  diode  oscillators  were 
designed  and  built.   The  present  oscillator  study 
has  concentrated  on  the  packaged  X-band  oscilla- 
tors.  Using  the  packaged  single  diode  oscilla- 
tors, power  outputs  of  more  than  10 <j  microwatts 
have  been  obtained  ia  X-band.   Tuning  problems 
seriously  hamper  the  use  of  larger  peak  current, 
larger  capacity  packaged  diodes.   Some  circuit 
changes  have  been  aade  which  partially  alleviate 
this  problem.   The  use  of  a  resistive  shunt  across 
the  ceramic  of  the  diode  package  has  improved 
the  high-frequency  or  power  output  characteris- 
tics of  these  oscillators.   The  reduced-size 
ttripline  package  oscillator  is  the  most  success- 
peak  current  to  capacitance  ratios 
a  difficulty  for  the  distributed  tunnel 
far  no  power  output  has  been  obtained 
froa  a  distributed  tunnel  diode 
(Author) 
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AO-403  455     !>»»•   8 
(TISTE/OHb)  OTS  price  »9.60 

TYCO  Inc.,  Walthaa.  Mass. 
HIGH  Q  VAHACTOR  DIODES. 
Final  technical  suamary  rept., 

by  Martin  Weinstein,  A.  I.  Mlavsky  and  R.  U.  Bell. 
30  Apr  63.  109p. 

Contract  N0bsr87340.  Proj.  SR00803C1.  Task  9346 

Unclassified  report 

Descriptors:   "Diodes  (Semiconductor),  "Seai- 
conductor  devices,  Galliua  compounds.  Ar- 
senides, Extremely  high  frequency.  Electron 
transitions.  Manufacturing  aethods.  Phosphides, 
Electric  potential.  Capacitance,  Hydrochloric 
acid.  Design,  Germanium,  Variable  capacitors. 

Low  pump  power  varactor  diodes  have  been  fabri- 
cated using  epitaxial  GaAs.   Frequency  cut-offs 
as  high  as  785  krac  have  been  obtained  at  break- 
down.  A  detailed  analysis  of  the  parameters  in- 
fluencing point-contact  GaAs  varactors  is  given. 
The  results  of  a  basic  program  to  determine  tke 
feasibility  of  employing  high  energy  gap  semi- 
conductors in  varactor  diodes  are  presented.   The 
voltage  breakdown  and  capacitance  of  abrupt 
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AO-403  458     Div.   8 
(TISTE/OHD}  OTS  price  $5.60 

Microwave  Associates,  Inc.,  BHrlingJ4n,  Mass, 

NANOSECOND  PULSE  BREAKDOWN  STUDY. 

Final  rept. , 

by  C.  Buntschuh.  B.  Salkins,  and  M.  ((ilden, 

21  Feb  63,  1v. 

Contract  AF30  602  2782 

RADC  TDR63  82 

Unclassified  Report 


Descriptors:  "Kadi  of requency  puis 
discharges,  Rad iof requency  power, 
switches.  Waveguides,  Gas  ionizati 
Air,  Electric  potential,  Dielectri 
genated  hydrocarbons.  Fluorides,  P 
erators.  Cavity  resonators,  Kadar 
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AD-403  466      D«v.   8 
(TISTP/FEM)  OTS  price  $3.60 

Electronics  Research  Lab.,  U.  of  Cal^f., 

Berkeley. 

A   FEW   PROBABTLTSTTC    PROPERTIES   OF   MODfL^R 

CIRCUITS. 

by   H.    Kaneko.    30    Apr   62,    30p.    SR13;    ^io,    1448 

Contract    AF19   6O4    5466,    Proj.    5632.    1   itk    56320 

AFCRL   62   939 

Unclaiaified  ^^port 

Oeicriptorst      •Statistical    procett^^,    •Coaauni- 
cation    lysteas.    Combinatorial    analjiit.    Trani- 
formationi    (Mathematics).    Matrix    algebra.    De- 
lay   lines.    Errors,    Corrections,    Dyrkmic 
prograaaing,    Coaaunieat Ion    theory,    I'robabI 1 1 1 v. 
Circuits.  ^ 


Output    probabilities    of    finite-state 
elements    are   studied   when    the    input 
■achine   elements    is    a   random   process, 
element,    modulo   a    adder    and   aodulo 
■  re   conslder'ed    as    the  aachine    eleaeat 
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approach  to  the  problea  is  aade  by  defining  the 
transforaation  mat  rices  T,  •'><i  ila  '«»'  •  modulo  m 
adder  and  a  modulo  m  multiplier  respectively. 
By  using  these  matrices,  the  output  probabili- 
ties of  the  machine  and  the  stochastic  matrix 
of  the  output  are  given  In  explicit  expressions, 
assuming  that  the  Input  process  Is  a  finite- 
state,  time-invariant  Markov  process.  \    few 
examples  of  the  combinatorial  circuit  of  these 
elements  are  also  studied.   (Author) 


AD-403  470     Div.   8.  15 
(TISTE/CAM)  OTS  price  $6.60 

Tennessee  U.  Enginaering  Experiment  Station 
Knoxvi  He. 

FIRST  ORDER  IMPEDANCES  OF  A  CIRCULAR  ANTENNA 

ARRAY. 

by  C.  E.  Hlckaan.  1  Mar  63,  57p.  SR5 

Contract  AF19  628  288,  Proj.  46OO,  Task  460002 

AFCRL  63  77 

Unclassified  report 

Descriptors:   •Dipole  antennas,  •Electrical 
impedance.  Antenna  coi^igurat ions ,  Coupled 
antennas.  Electric  currents.  Electric 
potential.  Linear  systems.  Mathematical 
analysis.  Theory,  Tables,  Integral  equations. 

The  integral  equation  solution  is  presented  for  a 
circular  antenna  array  and  presents  a  limited  set 
of  data  for  first  order  iapedances.   The  array 
consists  of  identical,  parallel  dipoles  which 
are  equally  spaced  around  the  circuaf erence  of 
a  circle.   The  aore  accurate  first  order  im- 
pedances calculated  are  an  addition  to  the 
numerical  data  available  for  this  type  of 
antenna  array.   (Author) 


AD-403  475     Div,   8 
(TISTE/JWS)  OTS  price  $5.60 

Airborne  Instruments  Lab.,  lac.  Deer  Park.  N.  Y. 

SOLID-STATE  CIRCUITS. 

Quarterly  progress  rept.  no.  3, 

by  S.  Haailton,  W.  W.  Heinz,  S.  Okwit,  E.  W.  Sard, 

and  K.  Siegel.  Jan  63,  45p.  165413 

Contract  AF30  602  2699.  Proj.  4506.  Task  450602 

RADC  TDR63  83 

Unclassified  report 

Descriotors:   •Liaiters.  •Diodes  (Seaicon- 
ductor;,  Yttriua,  Iron  alloys,  Garnet, 
Ferrites,  Single  crystals.  Attenuation, 
Tuned  circuits.  Waveguide  circulators, 
C  band.  Ultrahigh  frequency,  Matheaatical 
analysi  s. 
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Division  9  -  FLUID  MECHANICS 

Aa  ■■•lyilt  of  tkt  lapiit  circylt  of  a  oae-port 
paraaetric  aapllfier  (ailag  a  siaplified  serie*- 
eqalvaleat  circait)  «ai  parforned,  froa  which 
phasa  ahift  tarsas  fraqaaaev  at  a  faaetlaa  of 
9aia  Haa  abtaiaad.   (Aathor) 


AD-A03  476     Div.   8,  26 
(TISTB/CIJ)  OTS  prico  $8.10 

Naitiaghoute  Elaetric  Corp.,  Baltiapre,  Md. 
STUDY  OF  FABRICATION  OF  HICROELECTRIC  ASSEMBLIES 
rOR  FREQUENCY  AND  TIME  CONTROL  SYSTEMS, 
lataria  dcTelopaeat  rapt.  ao.  3.  1  Jaa  - 
29  Mar  63. 
22  Apr  63.  78p. 

Coatract  N0bfr87593.  ProJ .  SR0080303.  Ta»k  962^ 

Uaclaaaiflad  raport 


potaatial.  Liaiters,  Tuaod  circuits,  Gatas 
(Clrcaitt),  lapodance  aatchiag,  PoHer, 
Electric  carrents,  Freqaeacy  aultipliers. 
Cathode  followers.  Crystal  aixers. 

Efforts  were  coatiaaed  on  the  design  of  a  faally 
of  aicroelectroaic  blocks  for  tiae  aad  frequeacy 
coatrol  eqvipaent.   A  listing  of  the  lead  re- 
qaireaeats  for  each  circait  was  asseabled.   The 
Tarioas  aicroelectroaic  fabrication  techniques  of 
packagiag  were  eralaated.   A  flat  package  of  the 
order  of  1/2  x  1/2  x  1/10  ia.  is  recoaaended  to 
package  each  circait.   The  packages  should  be 
ia'ercoanected  oa  three  sides  by  printed  circuit 
boards  and  asseabled  into  a  aodule.   The  Aap  Meca 
iatercoaaectioa  aethod  is  recoaaended.   Designs 
were  coapleted,  teaperature  tests  were  aade.  and 
specif icatioas  were  writtea  for  the  followiag 
circaits:   decade  divider  (iaclades  flip-flop  and 
gate),  digital  gate,  uaiversal  aaplifier.  analog 
gate,  aad  squariag  circuit.   The  aicroaiaiature 
crystal  filter  evaluatioa  is  substaatially  coa- 
plete.   Curreat  resalts  show  crystal  filter 
perforaaace  to  be  superior  to  other  approaches 
though  filter  sixe  is  larger  thaa  is  desired. 
Special  purpose  circuit  designs  are  under 
evaluation.   (Author) 


AO-403  478     DiT.   8.  2 
(TISTP/IH)  OTS  prica  $1.60 

Space  Scieaces  Lab..  U.  of  Calif.,  Berkeley. 
8.35  ■■  RADIO  EMISSION  FROM  JUPITER  AND  VENUS. 
by  D.  0.  Thoratoa  and  M.  J.  Melch.  16  Apr  63. 
12p.  Series  4.  Issue  25 
Caatraet  NoBr22254  and  Grant  NSF  G16741 

^  Unclassified  report 

Dascriptors:   •Hilliaeter  waves,  •Cxtra- 

terMttrial  radio  waves,  "Jupiter,  •Venus, 
Radlaaetars,  Planetary  ataospheres.  Planets. 

Observatioaa  of  the  8-.35  aa  radio  eaissioa  froa 
Jupiter  and  Venas'are  reported.   A  disc  teaper- 
ature of  144  *  23  deg.  is  fouad  for  Jupiter  and 
a  teaperature  of  383  *  60  deg.  is  found  for 
Venus.-   It  is  showa  that  the  8  aa  brightness 
teaparatare  of  Jupiter  should  correspond  closely 
to  the  teaperature  at  the  level  of  the  visible 
eload  cover.   (Aathor) 


AD-403  482     Div.   8 
(TISTE/JBH)  OTS  prica  $1.60 

ladio  Corp.  of  Aaerica,  Soaervilla,  N.  J. 
RESEARCH  AND  DEVELOPMENT  ON  HIGH  CURRENT  TUNNEL 


1  Jaa  63-31  Mar  63. 


DIODES. 

lataria  devalopaeat  rapt. 

31  Mar  63.  13p. 

Coatract  Nobtr87540.  ProJ .  SR0O8O3O1 

Unclassified  report 


DescriptoTSt   •Taanal  diodes.  Crystal  growth, 
Coaf iguratioa.  Elaetric  curreats.  Geraaniua. 
Effectiveness.  Arsenides.  Galliua  coapounds. 
Packaged  circuits.  Teaperature.  Density, 
Resistaace  (Electrical),  Manufacturing  aethods. 

Efforts  ware  coatiaaed  on  the  developaeat  of 
techniques  for  f abricatiag-high-curreat  tunnel 
diodes.   GaAs  taaael  diodes  with  peak  carreats  of 
ap  to  860  aap  aad  efficieacies  greater  than  60^ 
were  fabricated.   Process  iaproveaeats  reduced 
pellet  cracking  and  allow  current  densities  as 
low  as  100  aap  to  be  used  while  still  aaintalnlng 
good  I  sub  P/I  sub  V  ratios.   These  iaproveaents 
will  greatly  reduce  contacting  probleas.   The 
counterdopaat  dot  alloying  process  was  found  to 
provide  very  thin  effective  base  wafer  thick- 
nesses, further  reducing  contactiag  probleas, 
and  allowing  relatively  thick  wafers  to  be  used. 
The  dependence  of  the  I  sub  P/I  sub  V  ratio  on 
curreat  deasity  is  aore  pronounced  for  Ge  than 
for  GaAs.   Curreat  deasities  of  about  3,000 
aap/sq  ca  are  reqaired  for  Ge,  if  aa  I  sab  P/I 
sub  V  ratio  of  10/1  is  to  be  obtalaad.   This 
high-current  density  places  restrictioas  oa  the 
eoatact  aad  base  wafer  thickness.   Packages  for 
100-aap  aad  300-aap  tuanal  diodes  ware  fabri- 
cated.  The  theoretical  liait  of  officieacy  for 
GaAs  tuanal  diodes  is  about  70:(.  while  the 
practical  liait  for  Ge  tunnel  diodes  is  about 
60%.      (Author) 


9.    FLUID  MECHANICS 


AD-402  581      Div.   9 
(TISTP/MC)  OTS  price  14.60 

Foreign  Tech.  Div.,  Air  Force  Systeas  Coaaand. 
Wright-Patterson  Air  Force  Base,  Ohio. 
NEMS  OF  THE  ACADEMY  OF  SCIENCES  OF  THE  USSR 
(SELECTED  ARTICLES) . 
28  Mar  63,  38p. 
FTD  TT63  222 

Oaelaaaified  report 

Trans,  froa  Izvestiya  Akadeaii  Nauk  SSSR ,  Otdel- 
eniye  Tekhnicheskikh  Nauk,  Mekhaaika  i  Mashino- 
stroyeniye.  No.  3,  pp.  40-54.  55-57,  1961. 

Descriptors:   'Jets,  •Gas  flow.  Fluid  ae- 
chanics.  Turbulence,  Fluid  flow,  Partial 
differential  equations.  Jet  aixing  flow. 
Enthalpy,  Theraodynaaics . 


AO-402  582     Div.   9 
(TISTP/MFA)  OTS  price  $1.60 

Foreign  Tech.  Div.,  Air  Force  Systeas  Coaaand, 

Mright-Patterson  Air  Force  Base.  Ohio. 

INVESTIGATING  FINNED  DIFFUSORS, 

by  V.  K.  Migay.   3  Apr  63,  lOp. 

FTD  TT63  86  Uaclassified  report 

Trans,  froa  Teploenerget ika ,  no.  10,  pp.  55-59, 
Oct  62. 

Descriptors:   •Diffusers,  Reynolds  nuaber. 
Pressure,  Nozxles,  Fins. 


AO-402  588     Div.   9 
(TISTP/iC)  OTS  price  $1.10 

Foreign  Tech.  Div.,  Air  Force  Systea^  Coaaand, 

Mright-Patterson  Air  Force  Base,  Ohi( 

CALCULATING  THERMAL  BOUNDARY  LAYER  IH   A  FLOM  OF 

COMPRESSIBLE  GAS, 

by  L.  M.  Zysiaa-Molozhea.  3  Apr  63, 

FTD  TT63  84 

Uaclassified   ilOport 


Trans,    froa   Inzkenerno-Fizicheskiy 

pp.  21-26,  1962. 


Zl 


Descriptors:   "Gas  flow,  Bouadary 
sition,  Coapressible  flow.  Fluid  d 
properties,  Laainar  bouadary  layer, 
boundary  layer. 


AD-.402  596      Div.'  9 
(TISTP/JM)  OTS  price  12.60 


THE  USSR. 
ECHANICS  AND 

CLES) . 


Foreign  Tech.  Div.,  Air  Force  Systeas 
Mright-Patterson  Air  Force  Base,  Ohio 
NEMS  OF  THE  ACADEMY  OF  SCIENCES  OF 
DEPARTMENT  OF  TECHNICAL  SCIENCES.   M 
MACHINERY  MANUFACTURE  (SELECTED  ARTI 
5  Apr  63.  21p. 
FTD  TT63  91 

Uaclassified  r|^port 

Trans,  froa  Izvestiya,  Akadeaiya  .NaukI  SSSR. 
Otdeleniye  Tekhnicheskikh  Nauk.   Mekhiaika  I 
Hashinostroyeniye.  No.  5,  pp.  1 1 -1 5,  |j  C-37,  1961 


Descriptors:  *Heat  transfer,  "Sup 
Fluid  flow.  Pressure,  Teaperature, 
Thoapson  affect. 


ei 


Contents: 

Effect  of  Joule  heatiag  on  heat  trans 

the  critical  point 
Deteraining  the  base  pressure  and  ba 

ture  on  the  sudden  expansion  of  a 

supersonic  flow 


Coaaa  nd , 


AD-402  598      Div.   9 
(TISTP/JM)  OTS  price  |1.60 

Foreiga  Tech.  Div.,  Air  Force  Systeas 

Mright-Patterson  Air  Force  Base,  Ohio 

JOURNAL  OF  ENGINEERING  PHYSICS  (SELECtlJED 

ARTICLES) . 

5  Apr  63,  I6p. 

FTD  TT63  85 

Unclassified  r|efport 

Trans,  froa  Inzhenerno-Fizicheskiy  ZhUrnal, 
Vol.  5.  Nr.  9,  Sept.  1962,  pp.  25-32,1181 -8i. 


Descriptors:  •Gases,  •Laval  nozzl 
teaperature  research,  Matheaatical 
Theraodynaaics,  Liquids. 


Contents: 


vun  ven I s : 

Calculating  Theraodynaaic  Properti 
Gases  at  High  Teaperatures 

Leakage  of  Gas  into  a  Liquid  throu 
Nozzle 


es 


AD-402  698  Div.      9,    30 

(TISTP/JM)    OTS    price   $7.60 

Southwest    Research    Inst.,    San    Antonto 
FURTHER    DEVELOPMENT    OF    A   MORE    ACCURATI 


t- 


iiraal,    No.    6, 


4yer    traa- 
laalc 
Turbulent 


SI 


Coaaand , 


soaie  flow, 
Joula- 


I issioa  at 


teapera- 
dnic  or 


ei 


High 
nalysis , 


f   Real 


Lhe   Laval 


Texas. 

METHOD 


FOR    CALCULATING    BODY-MATER     IMPACT    PRESSURES, 
hy   Wen-Hwa  Chu    and    David   R.    Falconer.    |aa   63,    1v. 
Technical    rapt.    no.    5 

Contract   Nonr2729   00   SwR I   Project    no.    i3   834 

Unclassified   ri port 


FLUID  MECHANICS  -  Division  9 

Deacrtptorsi   •Mater  entry,  •Coaputera, 
Prograaaing  (Coaputers),  Relaxation  tiae. 
Fluid  aechanics,  Landing  iapact,  Differeatial 
equations. 

A  coaputer  prograa  for  two-diaensional  slaaaing 
of  a  Mariner  section  is  discussed.   The  prograa 
was  devised  to  exaaine  the  practical  applicabil- 
ity of  a  previously  described  nuaerical  aethod 
and  to  gain  insight  for  future  developaent  of  a 
nuaerical  scheae  should  additional  effort  appear 
valuable.   A  diicussion  of  this  effort  and  the 
iapllcatteni  for  the  future  are  given.  (Author) 


AD-402  768     Div.   9 
(TISTA/GEC)  OTS  price  |3.60 

Naval  Ordnance  Lab.,  Nhite  Oak,  Md. 
DETERMINATION  OF  THE  STREAMLINES  ON  A  SPHEBE-CONE 
AT  ANGLE  OF  ATTACK  FROM  THE  MEASURED  SURFACE 
PRESSURE  DISTRIBUTION, 
by  E.  L.  Harris.  Mar  63.  1v.  TH63  31 

Unclassified  report 

Descriptors:   •Heaispher ical  shells,  •Conical 
bodies,  Supersonic  flow,  Load  distribution. 
Pressure,  Fluid  flow.  Equations,  Prograaaing 
(Coaputers),  Aerodynaaic  characteristics. 
Turbulent. flow. 

A  aethod  is  given  for  coaputing  the  inviscid 
fluid  streaalines  on  a  sphere-cone  at  an  angle 
of  attack  in  supersonic  flow  froa  the  aeasured 
surface  pressure  distribution.   The  boundary 
layer  was  assuaed  to  be  negligibly  thin.   The 
necessary  equations  are  derived  and  put  in  a 
fora  suitable  for  prograaaing  on  a  digital 
coaputer.   (Author) 


AD-402  935      Div.   9 
(TISTP/FEM)  OTS  price  $2.60 

Arnold  Engineering  Developaent  Center.  Arnold 

Air  Force  Station,  Tenn. 

AN  ANALYSIS  OF  IN  IT  T  *L  STATIC  PRESSURE  PROBE 

MEASUREMENTS  IN  A  LOM-DENSITY  HYPERVELOC ITY 

MTND  TUNNEL, 

by  David  E.  Boylan.  Apr  63.  16p,  TDR63  94 

Contract  AF40  600  1000 

Unclassified  report 

Descriptors:   *Gas  flow.  Mind  tunnels.  Wind 
tunnel  nozzles.  Boundary  layer,  Teaperature, 
Measureaent,  Pressure. 
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AD-402  998  Div.      9 

(TlSTP/MC)    OTS    price   $3.60 

Aerospace  Corp. ,    Los    Angeles,    Calif. 
AEROMECHANICS    PROGRAM    HEAT    TRANSFER    AND   FLUID 
MECHANICS. 

Seniannual    technical    rept.,    1    July-31    Dec   62, 
by    P.    M.    Chung,    W.    S.    Lewellen,    and   D.    J. 
Spencer.    28   Feb   63,    31p.    TDR169    3230   12,    TR2 
Contract    AF04   695   169  ^ 

SSD  TDR63   44 

Unclaaaified   report 
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Division  9  -  FLUID  MECHANICS 

OeicriptoTit      *H*at    tranafer,    *Fluid  aechaNics, 
Baaa^arjr    layer,    Flaid   flow,    Verticea,    Shock 
taboa,    Saeoadarjr    injaetfaa,    Thruat    vector 
eaatral    ajrateaa,    Hjrperaontc    characteriat ica. 
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AO-A03  004     Dir.   9 
(TISTF/FEM)  OTS  price  $3.60 

Aerospace  Corp.,  Los  Aageles,  Calif. 
AN  ANALYSIS  OF  THE  EFFECT  OF  HETEROGENEOUS  REAC- 
TION KINETICS  ON  THE  COMBUSTION  OF  GRAPHITE  AT 
THE  STAGNATION  REGION  OF  A  BLUNT  BODY  IN  HYPER- 
SONIC FLOW, 


by  V.  E.  Nolsh.  Jr.  and 
29p.  T0E169  3230  12TN  6 
Ceatract  AF04  695  169 
SSD  TDR63  AO 


P.  N.  Chuag.  28  Feb  63. 


Unclassified  report 

Descriptors:   •Reentry  vehicles,  *Graphited 
siaterials,  "Hypersonic  flow.  Reaction  kinetics. 
Surface  properties.  Surface  teaperature, 
Oxygea,  Carbon,  Carbon  coapounds,  Boundary 
layer.  Partial  differential  equations,  Trans- 
foraations  (Matheaatics) ,  Heat  transfer. 
Heat  shields,  Coabustioa,  Blunt  bodies. 
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AD-403  OU     Div.   9,  2,  1 
(TISTP/Ji)  OTS  price  I1.6O 

Aer^paee  laforaatioa  Div.,  Vashington,  D.  C. 
EXPERIMENTAL  INVESTIGATIONS  OF  THE  ENERGY  SPEC- 
TRUM OF  ATMOSPHERIC  TURBULENCE. 
2  May  63,  Up.  T63  55 

Unclassified  report 

Trans,  froa  Shur,  G.  N.  Eksper iaental ' ayye 
issledovaaiya  Energet icheskogo  Spektra  Ataos- 


fernoy  Turbulent nost i .   IN:   Tsent ral ' naya 
Aerologicheskaya  Observator iya.  Trudy,  no.  13, 
pp.  79-90,  1962. 

Descriptors:   *TarbHlence,  *Energy,  Density, 
Fourier  aaalysis.  Kinetic  theory,  Ataosphere, 
Spectra  (Visible  &  ultraviolet). 


AD-403  016     Div.   9,  25 
(TISTP/JM)  OTS  price  1^.60 

Boeing  Scientific  Research  Labs.,  Seattle,  Nash. 
ON  SLENDER  BODIES  OF  MINIMUM  DRAG  IN  NEWTONIAN 
FLOW, 

by  David  G.  Hull.  Jan  63,  32p.  TR67;  D1  82  022^ 

Unclassified  report 

Also  available  froa  the  author. 

Descriptors:   'Fluid  flow.  Pressure,  Drag, 
MotioB,  Density,  Cylindrical  bodies.  Bodies  of 
revolut  ion . 


In  recent  papers  the  problea  of  ainiaizi 
pressure  drag  of  slender  bodies  in  Newto 
flow  was  considered  in  general  and,  then 
for  those  particular  eases  in  which,  of 
geoaetric  properties  being  considered  (t 
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tended  to  the  class  of  probleas  in  which 


quantities  are  prescribed  and  the  reaain 
free.  After  the  variational  problea  is 
lated  in  order  to  account  for  the  fact  t 
pressure  coefficieat  aust  be  nonnegative 
where,  special  attention  is  devoted  to  t 
particular  cases  in  which  two  of  the  thr 
scribed  quantities  are  the  thickness  and 
length.  In  each  case,  a  one-paraaeter  f 
extreaal  solutions  is  obtained,  the  para 
3eing  related  to  the  threp  prescribed  qu 
Furtheraore,  each  faaily  of  extreaal  sol 
contains  three  classes  of  body  shapes: 
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lar  shape,  a  regular  shape  only,  and  a  r 
shape  followed  by  a  constant  thickness  c 
or  a  cylinders  In  all  of  the  cases  eons 
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oaetry  of  the  optiauv  shapes  and  the  ass 
drag  coefficients. 
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Div.      9,     1 
OTS    price   Sl2. 
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Aerospace  Corp.,    Los    Angeles,    Calif. 

OlASI-STATIC    AERO-THEHMO-ELASTIC    ANALYSIS: 

ANALYTICAL   DEVELOPMENT    AND   COMPUTATIONAL 

PROCEUUKE, 

by    Williaa 

Heather   A. 

3230    1 1TN8 

Contract    AF04 

SSD   TDR63    H 

Unclassified  report 


P.  Kodden,  Edith  F.  Farkas  and 
Maleoa.  1  Mar  63,  I66p.  TDR169 


695  169 


Descriptors:   *Aerotheraoelas t ic ity ,  Pro- 
graaaing  (CoaputerS;,  Aeroel ast ic ity ,  Aero- 
dynaaic  characteristics.  Structures,  Load 
distribution,  Stability,  Aircraft,  Equations, 
Matheaatical  analysis,  Nuaerical  analysis. 

A  collocation  foraulation  is  used  as  the  basis 
for  a  unified  approach  to  the  various  quasi- 
static  aero-therao-el as t ic  probleas.   These 
probleas  include  rigid  and  flexible  load  dis- 
tributions, divergence,  estination  of  rigid  and 


90 


flexible  static  and  dynaaic  stability 
tives,  and  the  correction  of  wind  tu 
aeasured  on  flexible  aodels.   The  fo 
utilizes  structural,  theraal,  and  aer 
influence  coefficients.   The  Aerospac 
Coaputer  Prograa  No.  LD003A  provides 
to  the  above  probleas.   The  progran  e 
fifty  collocation  control  points  and 
of  dyaaaic  pressure.   (Author) 

AD-403  049      Div.   9.  1 
(TISTP/JW)  OTS  price  $2.00 
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Aerodynaaic  Lab..  Ohio  State  U.  Rosea 

Foundation,  Coluabus. 

THEORY  OF  THE  COMPRESSIBLE  LAMINAR  BO 

LAYER  UNDER  ARBITRARY  PRESSURE  AND  T 

GRADIENTS, 

by  Theodore  C.  Nark.  Mar  63,  65p. 

Contract  AF33  6I6  7827,  ProJ .  1366.  T 

ASO  TDR62  962 

Unclassified  r 

Report  on  Aerodynaaic  and  Flight  Mech 

Descriptors:  •Laalnar  boundary  lay 
Boundary  layer,  Teaperature,  Aerody 
characteristics.  Pressure,  Hyperson 
Integrals,  Analysis,  Coapressible  f 
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AO-403    U6 
(TISTA/LSK) 


Div.   9,  1 
OTS  price  $15.00 


Vidya  Inc.,  Palo  Alto,  Calif. 

THEORETICAL  INVESTIGATION  OF  DYNAMIC  SffABILITY 

DERIVATIVES  UF  DUCTED  PROPELLERS, 

by  A.  R.  Kriebel,  A.  fi.    Sacks,  and  J.  N. 

Nielsen.  9  Jan  63,  Iv,  Vidya  rept.  63  n5 

Contract  NOw62  0129,  Proj.  167/C 

Unclassified  reUort 


Descriptors:   *Shruuded  propellers, 
dynamic  characteristics.  Equations, 
Experiaental  data.  Stability,  Mathei 
analysis. 
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.       FLUID  MECHANICS  -  Division  9 

AD-403  347     Div.   9 
(TlSTP/JW)  OTS  price  $3.60 

California  last,  of  Tech.,  Pasadena. 
THE  COLLAPSE  OF  A  SPHERICAL  CAVITY  IN  A  COM- 
PRESSIBLE LIQUID. 

by  Robert  Hickling  and  Milton  S.  Plesset. 
Mar  63.  33p.  85  2A, 
Contract  Nonr220  28 

Unclassified  report 

Descriptors:   "Coapressible  flow.  •Cavita- 
tion, Elastic  shells.  Wave  transmission.  Fluid 
flow.  Bubbles.  Pressurized  water.  Acoustic 
properties.  Explosion  bubbles.  Shock  waves. 

Numerical  solutions  for  the  flow  in  the  vicinity 
of  a  collapsing  spherical  bubble  in  water  are 
presented.   The  bubble  is  assumed  to  contain  a 
small  amount  of  gas  and  the  solutions  are  taken 
beyond  the  point  where  the  bubble  reaches  its 
ainimua  radius  up  to  the  stage  where  a  pressure 
wave  forms  and  propagates  outwards  into  the 
liquid.   The  aotion,  up  to  the  point  where  the 
ainimum  radius  is  attained,  is  found  by  solving 
the  equations  of  motion  both  in  the  Lagrangian 
and  in  the  characteristic  forms.   These  are  in 
good  agreement  with  each  other  and  also  with 
the  approximate  theory  of  Gilmore  which  is  demon- 
strated to  be  accurate  over  a  wide  range  of  Mach 
number.   The  liquid  flow  after  the  minimum  radius 
has  been  attained  is  determined  from  a  solution 
of  the  Lagrangian  equations.   It  is  shown  that 
an  acoustic  approximation  is  quite  valid  for 
fairly  high  pressures  and  this  fact  is  used  to 
determine  the  peak  intensity  of  the  pressure 
wave  at  a  distance  from  the  center  of  collapse. 
It  is  estimated  in  the  case  of  typical  cavita- 
tion bubbles  that  such  intensities  are  suffi- 
cient to  cause  cavitation  damage.   (Author) 


AD-^C3  351      Div.   9 
(TISTA/LSK)  OTS  price  $2.50 

Aerodynamic  Lab.,  Ohio  State  U.  Research 

Foundation.  Coluabus. 

AN  EXPERIMENTAL  INVESTIGATION  OF  THE  SURFACE 

PRESSURE  AND  THE  LAMINAR  BOUNDARY  LAYER  ON  A 

BLUNT  FLAT  PLATE  IN  HYPERSONIC  FLOW.  VOLUME  II. 

LAMINAR  BOUNDARY  LAYER  PROFILE  ON  THE  FLAT 

PLATE. 

Final  rept.  Jan  61-Aug  62. 

by  G.  M.  Gregorek.  T.  C.  Nark,  and  J.  D.  Lee. 

Mar  63.  107p. 

Contract  AF33  616  7827,  ProJ.  1366,  Task  136606 

ASD  TDR62  792,  vol.  2 

Unclassified  report 

Report  on  Aerodynamics  and  Flight  Mechanics. 

Descriptors:   "Flat  plate  models.  Blunt 
bodies,  Laminar  boundary  layer,  Surface 
properties.  Pressure,  Compressible  flow. 
Model  tests.  Wind  tunnel  models.  Hyper- 
sonic characteristics. 
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Division  9  -  FLUID  MECHANICS 

the  rOHlti,  i.t.,  Nack  ■uabtr,  velocity,  tti^ 
Mcatart,  ttc,  art  tabalattd  as  faaetioas  of 
diitaaca  frea  tka  larfaca.   Intcgrationt  ware 
parforaad  to  obtaia  dliplaetatat  and  ■oaaatua 
thickaaiias.   Skia  friction  was  also  obtainad, 
tJiroagk  tkt  acasuraaant  of  tka  TOlocity  gradient 
at  tka  nail.   Tka  rasalts  ara  prasontad  ia  tab- 
alatad  fora,  wkila  typical  data  are  plotted  to 
lllHitrata  tke  trends  establisked  by  Mack  BHaber, 
leyaolds  anaber  aad  aagle-af-attaek.   (Aatkor) 


AO-403  365     Div.   9.  1 
(TISTA/CCC)  OTS  price  1^.60 

Cornell  Aeronautical  Lab.,  Inc..  Buffalo,  N.  Y. 
TH£  EFFECTS  OF  ATNOSPHEBIC  TURBULENCE  UPON 
FLICHT  AT  LOH  ALTITUDE  AND  HIGH  SPEED, 
by  H.  0.  Breubaus.   31  Oct  61,  1t.   FON325 

Uaelassified  report 

Descriptors:   *Jet  figkters,  *Jet  boabers.  Low 
altltade,  TiirbHleace.  Naval  aircraft.  Attack 
boabers.  Aerodyaaaic  ckaracterlstics,  Casts, 
Cast  loads,  Fatigue  (Neckanics),  Terrain 
aveidaace.  Traasoaic  ckaracterlstics. 

Ceateatsi 

Aircraft  perforaaaee  reqaireaeats  fer  low  altitude 

fligkt 
Tke  response  of  aa  aircraft  to  ataospkeric 

turbaleace 
Probability  of  eaeouaterlag  turbulence  at  low 

altitudes 
Tariatloa  of  turbuleace  expectancy 
Effect  of  turbulaace-iaduced  aotioas  upoa  tka 

cre« 
Syatkasis  of  preeadiag  sections 
Cast  alleviatloa  aad  load  alleviatioa 
Straetaral  fatigue 


A0-i03  ^60     Div.   9 
(TISTA/LSK)  OTS  price  $5.60 

Boeiag  Scieatific  Researck  Labs.,  Seattle,  Mask. 
SLENDER,  TMO  DIMENSIONAL  BODIES  HAVING  MINIMUM 
TOTAL  DRAG  AT  HYPERSONIC  SPEEDS. 
by  Aagelo  Hlele  and  Robert  B.  Pritckard.   Feb  63. 
38p.  FSLTI71;  01  82  0232 

Daclassifiad  report 

Also  available  froa  tke  autkor. 

Ocseriptorsi   *CyliBdrical  bodies.  'Conical 
bodies.  Hypersonic  characteristics.  Theory. 
Matkeaatieal  analysis.  Pressure,  Friction, 
Axially  syaaetric  flow.  Hypersonic  flow, 
Eqaatiotts.  Drag. 

Cons ideratioa  «as  givea  to  tke  problea  of  aiai- 
aiiing  tke  total  drag  (sua  of  the  pressure  drag 
aad  tke  frictioa  drag)  of  a  slender,  t«o-diaen- 
sioaal,  syaaetric  body  at  lero  aagle  of  attack 
ia  kypersoaic  flo«  under  tke  assuaption  tkat  tke 
distribution  of  pressure  coefficients  is  New- 
tonian and  tkat  tke  friction  coefficient  is 
constant.   (Autkor) 


AD-403  ^86     Div.   9 
(TISTA/LSK)  OTS  price  $^.60 

Polyteeknlc  last,  af  Brooklya,  N.  Y. 
AN  INVESTIGATION  OF  A  THH tE-DIMiNS lONAL  TURBU- 
LENT BOUNDARY  LAYER  IN  HYPERSONIC  FLON. 
by  Gennaro  F.  Alello.  Feb  63,  39p. 
Coatract  AF33  61 6  7661,  ProJ.  706i,  Task  706^  01 
ARL  63  26 

Daclassifiad  report 

Report  on  Aerotberaodyaaais  lavastlgatioas. 


Descriptors:   'Blunt  bodies,  'Turbulent 
boundary  layer,  Tkeraodyaaaics,  Flat  plate 
aodels.  Model  tests,  Mind  tunael  aodels, 
Eathalpv,  Aerodyaaaic  keatiag,  Hypersonic 
flow.  Hypersonic  ckaracterlstics.  Heat 
transfer. 

Turbulaat  keatiag  rates  were  aeasured  by  aeans 
of  tke  ikrouded  aodel  technique  on  a  blunted 
cone  at  angle  of  attack.   Tke  Reynolds  nuaber, 
based  oa  conditlotti  at  tke  stagnation  poiat, 
was  varied  froa  1.7  x  10  to  tke  6tk  power  to 
approxiaataly  3.7  x  10  to  tke  6tk  power.   Tke 
eatkalpy  ratio  (stagnation  to  wall;  varied  fron 
2.1  to  appraxiaately  1.5.   Tke  experiaental  data 
are  coapared  to  tke  flat-plate  refereaca- 
aatkalpy  tkeory  applied  along  tke  iaviscid 
streaiillaes.   It  is  skowa  tkat  tkis  relatively 
siaple  aetkod  is  in  reasonable  agreeaent  with 
tke  data.   (Autkor) 

AO-^03  ^96     Div.   9 
(TISTP/JM)  OTS  price  1^.60 

Mississippi  State  U. ,  State  College. 

MEAN  VELOCITY  DISTRIBUTION  IN  THE  OUTER  LAYER  OF 

A  TURBULENT  BOUNDARY  LAYER, 

by  Tatsuya  Matsui.  19  Jan  63,  Alp.  RRA2 

Coatract  Noar97803 

Uaelassified  report 

Descriptors:   'Turbuleat  boundary  layer.  Shear 
stresses.  Viscosity.  Fluid  flow.  Velocity. 
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AD-A03  A98     Div.   9.  30 
(TISTP/JH)  OTS  price  $8.60 

Monsanto  Researck  Corp.,  Daytoa,  Ohio. 

FLAME  SPEED  DATA  REDUCTION  AND  CORRELATION  USING 

A  DIGITAL  COMPUTER, 

by  G.  H.  Riagrose,  D.  R.  Miller.  A.  C.  Pauls, 

aad  G.  B.  SkiBner.  Feb  63,  89p. 

Coatract  AF33  657  7617,  Proj.  6075.  Task  607505 

ASD  TDR63  182  Uaelassified  report 

Descriptors:   'Coabustion,  'Flaaes,  Measureaent. 
Digital  eoaputers,  Prograaaing  (Coaputers), 
Linear  systeas.  Inhibition,  Flaae  propagation, 
CorrclatioB  techaiques.  Data  processing  sys- 
teas. Velocity. 
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10.    FUELS  AND  COMBUSTION 


FUELS  AND  COMBUSTKDN  -  Division  10 
GSlOjifND  TRANSPORTATION  EQUIPMENT  -  Division  11 


15  Sep-15  Dee  62. 


AD-402  775     Div.   10,  25,  4,  9 
(TISTA/LSK)  OTS  price  $8.10 


Virginia  U.,  Charlottesville. 

A  COOPERATIVE  PROGRAM  OF  FUNDAMENTAL  RESEARCH 

AS  RELATED  TO  JET  PROPULSION,  OFFIC^  OF  NAVAL 

RESEARCH.  DEPARTMENT  OF  THE  NAVY. 

Seai-annual  progress  rept.  1  Oct  62H31  Mar  63, 

1  Apr  63.  77p. 

Coatract  Noar3623  00,  ProJ.  NR098  OHS 

Uaelassified  report 
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(TISTP/MC) 
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Foreign  Tech.  Div..  Air  Force  Syste 
Mright-Patterson  Air  Force  Base,  Oh 
STABILIZATION  OF  A  FLAME  AND  THE  DE 
THE  COMBUSTION  PROCESS  IN  TURBULENT 
(SELECTED  PARTS) . 
12  Apr  63.  Ulp. 
FTD  TT62  768 

Uaelassified 

Trans,  froa  St abi li zatsi ya  Plaaeni 
Protessa  Sgoraniya  v  Turbulentnoa  P 
Oborongiz,  Moskva,  pp.  31-H8,  1961, 


Descriptors:   'Flaae  propagation. 
Fuels,  Fuel  sprays,  Atoaization, 
Combustion  ehaabers.  Jet  engine  f 
Stabilization,  Jet  flaaes.  Turbul 
Coabust  i  on . 

AD-A03  U3     Div.   10,  25 
(TISTM/EJH)  OTS  price  #7.60 

Roha  and  Haas  Co..  Huatsville,  Ala. 
ENGINEERING  RESEARCH. 
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Quarterly  progress  rept., 
19  Apr  63.  66p.  P62  27 
Contract  DA01  0210RD11878 

Unclassified  report 

Descriptors:  'Solid  docket  propellaats, 
'Rocket  propellaat  grains,  'Def oraation, 
'Stresses,  Cylindrical  bodies,  Coaf iguratloa, 

ElaSticitV.  Hechaairal  nrnn»r*tm,        Ck... 


.'i.icoes,  i^fiinoricai  Dooies,  Loaiiguratl 
Elasticity,  Meckaaical  properties.  Shear 
stresses.  Loading  (Mechanics).  Matheaatica 
analysis,  Viscosity,  Acceleration. 


A  nuaerical  aethod  of  calculating  deforaations 
and  stresses  ia  an  elastic  solid  propellent  grain 
having  a  circular  perforation  and  flat  ends  and 
bonded  to  a  rigid  aotor  case  was  used  to  calcu- 
late stresses  and  deforaations  caused'by  axial 
acceleration  loading.   Two  grain  end  situations 
were  considered:   both  en^s  free  and  one  end 
free  with  the  otker  bonded  to  the  aotor  ease. 
The  diaensionless  di splaceaent s  of  critical 
parts  of  the  grain  were  calculated.   The  diaen- 
sionless radial  and  shear  stresses  at  the  pro- 
pel lant-aotor  case  interface  were  also  calculated 
as  well  as  the  percentage  of  total  load  carried 
by  the  bonded  end  for  grains  bonded  on  one  end. 
Equations  of  action  of  a  viscoelastic  solid  wera 
reduced  to  a  single  Poisson  equation.   A  general 
solution  to  this  equation  was  obtained  for 
hollow  cylinders  of  infinite  length  having 
generators  parallel  to  the  direction  of  accelera- 
tion and  transverse  cross  sections  with  p(p  not 
equal  to  0)  axes  of  syanetry.   The  solution  was 
applied  to  solid  propellent  grains  of  infinite 
length  with  star-shaped  internal  perforations  to 
deteraine  the  stresses  and  deforaations  caused  by 
axial  acceleration  under  the  conditions  of  zero 
displaceaent  at  the  outer  boundary  and  zero  sur- 
face stresses  at  the  inner  boundary,   (Author) 


11.    GROUND  TRANSPORTATION 
EQUIPMENT 


AD-A02   7-18 
(TISTE/JBM) 


Div.   11 
OTS  price  |16. 


50 


EVULUATION, 
Dufour. 


A«r  Force  Special  Weapons  Center.  Kirtland  Air 

Force  Base.  N.  Mex. 

USAF    SHIELDED  CAB    VEHICLES   TEST    AND 

by    John    P.    La   Follette   and    Joseph    L 

Feb  63.  251p. 

ProJ.  8171,  Task  81710^ 

AFSMC  TDR62  137 

Unclassified  report 

Descriptors:   'Maintenance  vehicles,  "Recovery 
vehicles,  'Towing  vehicles.  Reliability. 
Maneuverability,  Maintenance.  Nuclear  pro- 
pulsion. Aircraft.  Tracked  vehicles.  Nuclear 
particles.  Velocity,  Failure  (Mechanics). 
Safety.  Operations,  Desert  tests.  Teaperature, 
Air  force  equipment.  Shielding. 

Three  shielded-cab  vehicles  were  tested  to  de- 
termine their  operational  capabilities  in  radio- 
active fields.   Testing  was  concentrated  on 
the  ••Beetle.'-  a  shielded-cab  vehicle  with 
manipulators.   The  '-Masher. •■  a  shielded  T-51 
tank  recovery  vehicle,  and  the  ''Bat,'-  a 
shielded  tow  vehicle,  were  also  tested.   All 
three  vehicles  were  tested  for  maneuverability, 
reliability  of  operation,  operational  uses,  and 
radiation  shielding  integrity.   The  results  of 
the  tests,  in  general,  were  satisfactory. 
(Author) 
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Division  12  -  GUIDED  MISSILES 
12.   GUIDED  NOSSILES 


A0-i02   612  Oiv.      12.    30 

(TISTP/PCH)    OIS    priet   |1.10 

Pacific   Missile    Kange,    Point   Mugu,    Calif. 

AN    APPROACH    TO   THE    SEQUENCING    OF    KANGE    OPERATIONS 

by  C.    E.    Misler.    23  Apr   63.    7p. 

PUR    TM63    k 

Uaclassified  report 

Descriptors:   •Guided  Hisslie  raages. 
'PrograasiiBg  (Coaputers)  .  Operations  research, 
Sequential  analysis,  Equations,  Operation. 

Tkii  rtport  is  oae  af  a  series  Nhich  consider 
the  probleas  of  atteapting  to  use  a  digital  com- 
puter as  an  aid  in  scheduling  operations  at  the 
Pacific  Missile  Range.   A  theoretical  treatiient 
of  one  portion  of  the  aatheaatical  problea  of 
scheduling  is  presented  herein.   This  portion  of 
the  problea  is  the  sequencing  or  ordering  of 
coapound  operations  on  a  tiae  scale.   A  coapound 
operation  is  a  set  of  individual  operations  which 
can  be  scheduled  s iaul taneous ly .   The  objective 
of  the  sequencing  process  is  to  arrange  the 
operations  such  that  the  running  tiae  for  the 
operatioas  is  aiaiaized.   Under  certain  assuap- 
tions,  it  is  shown  that  the  sequencing  problea 
is  the  saae  as  the  classical  traveling  salesman 
problea.   The  technique  of  dynaaic  prograaaing 
is  discussed  as  a  aeans  of  finding  an  optiaal 
or  near-optiaal  sequence  and  the  problea  is 
foraulated  in  that  structure.   As  developed, 
.the  aodel  can  accoaaodate  deaands  for  resource 
tiae  which  vary  as  a  function  of  the  ordering 
of  operations  and  can  incorporate  priority  rules 
for  operations  which  aust  be  scheduled"  wi th in  a 
certain  tiae  period  of  the  day.   (Author) 
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Aerospace  Corp.,  Los  Angeles,  Calif. 

THE  SURAK  SIMDLATOR. 

by  C.  H.  Bredall.   30  Mar  63.  22p.  TDR169  3305 

TN3 

Contract  AFOA  695  169 

SSD  TDR63  63 

Unclassified  report 

Deacriptorst   *Satellit«t  ( Art  if ic f al ) , 
'Orbital  trajectories.  Satellite  attitude. 
Circular  arbit  trajectories.  Design.  Flight 
siaalators. 
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AD-/,02   767  DIv.      12 

(TISTA/6EC)    OTS   price  $8.60 

Air    Force   Special    Meapons   Canter,    Kirtlaad   Air 

Force   Base,    N.    Max. 

USERS   GUIDE   TO    PAYLOAO    PLANNING   FOR    THE    SLV-1B 


SPACE    PIOBE. 
Jaa  63,    89p. 


SLV  IB  3 


Unclassified  report 


Descriptors:   "Launch  vehicles  (Aerospace), 
*Payloads,  *Space  probes,  Ground  support 
equipaent.  Staging,  Booster  rockets.  Rocket 
aotors  (Solid  propellant) ,  Instruction  aanuals, 
Scheduling. 
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AO-^02  807     Div.   12.  6 
(TISTP/RD)  OTS  price  $2.60 

Missilo  Div.,  Chrysler  Corp.,  Detroit,  Mich. 

PRODUCT  ASSURANCE  PROGRAM  TECHNICAL  REPORT  FOR 

THE  RADAR  CROSS-SECTION  REDUCTION  OF  RE-ENTRY 

VEHICLES. 

31  Mar  63.  1v.  PA  TR3 

Contract  AFC^  69i  25 

Unclassified  report 

Descriptors:   "Reentry  vehicles.  *Radar  echo 
areas.  Reduction,  Reliability,  Mathematical 
prediction.  Attitude  control  systems.  Flight 
control  systeas.  Separation. 
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AD-A02  810      Div.   12 
(TIST/CEC)  OTS  price  $1.60 

Mitre  Corp..  Bedford,  Mass. 

THE  OPTIMIZATION  OF  SATELLITE  RECONNAISSANCE  BY 

THE  APPLICATION  OF  DYNAMIC  PROGRAMMING 

TECHNIQUES. 

Final  rept .  . 

by  J.  A.  Hunt,   Apr  63,  9p.  •5571 

Contract  AF33  600  39852,  Proj.  600 

ESD  TDR63  168 

Unclassified  report 

Descriptors:   'Reconnaissance  satellites. 
Effectiveness,  Aerial  photography.  Programming 
(Computers),  Dynamic  programming.  Aerial 
reconnai  s  sance . 

This  paper  points  out  the  application  of  dynamic 
programming  techniques  to  the  optimization  of  a 
satellite  reconnaissance  system  with  a  con- 
strained picture-taking  capability.   The  tech- 
nique is  illustrated  by  an  example  and  a  brief 
description  of  a  possible  implementation 
procedure.   (Author) 
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SYSTEM. 
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Unclassified  reMort 
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Foreign  Tech.    Div..    Air   Force   Systems 
Nright-Patterson    Air   Force   Base.    Ohio. 
VIBRATIONAL  COMBUSTION    ( Vi  br  at  s  i  onnoye 
by   B.    V.    Raushenbakh.    16    Apr   63,    519p. 
FTD  TT62   9^2 

Unclassified   re 

Trans,  from  Gosudar st vennoye  Tzdatel's 
Fisiko-Matemat icheskoy  Literatury.  Mos 
pp.    1-500,    1961. 
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AO-402  933  Div.      12,    1 

(TISTA/GEC)    OTS    price  $6.00 

Flight   Control    Lab.,    Aeronautical    Syst^4'    D<v*i 
Wright-Patterson    Air   Force   Base,    Ohio. 
PROCEEDINGS   OF   THE   OPTIMUM    SYSTEM    SYNTH|S IS 
CONFERENCE,     11-13    SEPTEMBER    1962. 
Feb  63.    395p. 
ASD  TDR63   119 
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GUIDED  MISSILES  -  Division  12 

Descriptors:   'Flight  control  systems.  Energy 
management.  Effectiveness.  Theory.  Linear 
systems.  Nonlinear  systems.  Feedback.  Adaptive 
control  systems.  Launch  vehicles  (Aerospace), 
Guidance.  Computer  logic.  Programming 
(Computers).  Aerospsce  craft.  Descent  tra- 
jectories. Reentry  vehicles.  Mldcourse 
guidance.  Boost-glide  vehicles,  Design. 
Symposia. 
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ADn403    057  Div.       12 

(TISTP/RD)    OTS   price  $12.50 

Boeing  Co.,  Seattle,  Hash. 

GOVERNMENT  FURNISHED  STANDARD  EQUIPMENT  AND 

MATERIALS,  VAFB, 

by  John  D.  Rose.  1  Aug  62,  It.  D2  13961  2 

Contract  AFOii  6^7  757 

Unclassified  report 

Descriptors:   'Guided  missiles  (Surface-to- 
surface),  Strategic  weapons,  Materials, 
Naiateaaace  equipmeat. 


AD-403  115     Div.   12.  23.  28 
(TISTW/JEA)  OTS  price  $19.75 

Rocketdyne.  Canoga  Park.  Calif. 

MISSILE  SYSTEM  SAFETY:   AN  EVALUATION  OF  SYSTEM 

TEST  DATA  (ATLAS  MA-3  ENGINE  SYSTEM). 

by  George  A.  Peters  and  Frank  S.  Hall.  1  Mar  63 

3l7p.  R5134;  ROM3181  1001 

Contract  kfOk   69^  8 

Unclassified  report 

Descriptors:   'Human  engineering,  'Guided 
missile  safety,  'Guided  missile  personnel. 
Reliability,  Effectiveness,  Guided  missile 
(Surface-to-surface),  Design,  Checkout  equip- 
ment. Errors,  Analysis,  Tests,  Failures  (Me- 
chanics). Protective  coverings,  Meapon  systems. 
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Division  12  -  GUIDED  MISSILES 

A0-i03  134     Oiv.   12 
(TISTH/JIA)  OTS  price  $5.60 

Aircraft   Araaaeati,    lac,   Cocke]ri*il  le.    Id. 

FINAL    SUHNARY    RKPOKT    FOH   KNGINMRING    FABRICATION, 

ASSKHBLY    AND    TKSTING    OF  THE   XM    1^8   TRAINING 

lARHIAO  SECTION  (TYPE  X). 

riaal  rapt.  6  Apr  62*28  Fab  63, 

ky  B««ard  B.  Tyiar.  28  Fab  63,  i$p.  SI272U  A 

Caatraet  0A28  017  ORO5060 

Uaelasaiflad  rapart 

Dateriptara:   "Guidad  Bitiila  varliaads, 
Stractaral  propartiai.  Specif ieatiaac,  Meigkt, 
Cravitj,  Qaality  eoatrol,  Adapters,  Eagiaear- 
119,  Teat  aqaipaeat  (Elactraaici) ,  Traiaiag 
davicai,  Oesiga. 
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Al>-i03    285  Div.       12 

(TISTP/K)    OTS   price  $33.50 

Beeiag  Co.,  Seattle,  Mash. 

GOVERNMENT  FURNISHED  STANDARD  EQUIPMENT  AND 

MATERIALS.  MING  I. 

by  Harry  B.  Carratt.   13  Jaae  62.  4l8p.  D2  13961 

Ceatract  AF04  647  289 

Uaelassified  report 

Descriptors!   "Gaided  aissile  coapoaeats, 
■aiateaaace,  Maiateaaace  aqaipaeat,  Gaided 
■issiles  (Sarface  to  sarface] .  Materials. 


AD-403  287     Div.   12.  25 
(TISTP/JEA)  OTS  price  $10.10 

Elaetre  Jet  Corp.,  Hashiagtoa.  D.  C. 
SATELLITE  PLASMA  SHEATH  ANOMALIES. 
Fiaal  rapt. . 

by  S.  Fred  Singer.   1961,  1v. 
Ceatract  N0bsr84714 

Uaelassified  report 

Repriat  froa  Electro-Jet  Corporatioa. 

Descriptors:   •Satellites  (Artificial).  'Plasaa 
physics.  Search  radar.  Magaetohydrodyaaaics, 
Radio  waves,  Magaetic  fields.  Earth,  Make, 
Electroaagaetic  waves,  Plasaa  sheath.  Spheres, 
Electroaagaatic  wave  reflectioas.  Velocity, 
Hetioa,  loas.  Radar  echo  areas,  Distribatioa, 
Deasity,  Flight  paths.  Trajectories,  Oetectioa, 
Mechaaics. 

Ceateatsi 

Expcriaeatal  stadias  of  the  Kraas  Effect 

Plasaa  sheath  aad  screeaiag  arouad  a  rapidly 

aoviag  body 
Plasaa  coapressioa  effects  produced  by  space 

vehicles  ia  a  aagaeto  ionic  aediua 
ReflectloB  of  radio  waves  iacideat  to  boaadary 

sarfaces  with  applicatioa  to  the  theory  of  the 

Kraus  Effect 


lateraetiea  of  Hest  Ford  Needles  with  the  Earth's 

aagaetosphere 
Further  oa  the  iateractioa  of  Hest  Ford  Needles 

with  the  Earth's  aagnetosphere 
The  geaeratioa  of  electroaagaatic  waves  ia  the 

wake  of  a  satellite 


AD-403  387     Div.   12,  U,  25 
(TISTA/6RC)  OTS  price  13.50 

Feawal  lac,  Ashland,  Mass. 

FIBER  OPTICS  IN  AEROSPACE  VEHICLE  HAZARD 

DETECTION. 

Piaal  rapt.  8  Mar  61-30  Jaae  62. 

by  Alaa  C.  Traub.   Dec  62,  212p. 

Ceatract  AF33  616  8165,  ProJ.  6075.  Taak  607506 

ASD  TDR62  731 

Uaelassified  report 

Report  oa  lavestigatioa  of  Fiber  Optics  fer 
Hazard  Oetectioa. 

Descriptors:   "Aerospace  craft,  Hasards, 
Oetectioa,  Maveguides,  Electroaagaetic  waves. 
Glass  textiles.  Fire  alara  systeas,  Flaaes, 
Photoelectric  cells.  Optics,  Fiber  optics. 
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AD-403  433      Div.   12,  27  • 
(TISTA/LSK)  OTS  price  $4.60 

lastruaeatatiea  Lab..  Mass.  last,  of  Tech.. 

Caabridge. 

SIMPLIFIED  ANALYSIS  OF  FLEXIBLE  BOOSTER  FLIGHT 

CONTROL  SYSTEMS. 

by  Lee  Gregor  Hofaaaa  aad  Allea  Keser.  June  62, 

43p.  E1210 

Coatract  AF04  647  303 

Uaelassified  report 

Descriptors:   •AUaptiva  eoatrol  systeas. 
Elasticity,  Guided  aissiles  (Surfiice  to 
surface).  Matheaatical  aaalysis,  Equatioas, 
Motioa.  Booster  rockets,  Lauack  vehicles 
(Aerospace) . 
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lexibility  effects  exert  a  coa- 
flaeace  upon  the  stability  of  booster 
flight  control  systeas.   this  paper 
elatively  siaple  aethod  of  using 
echniques  to  develop  the  factored 
latiag  function  for  the  systea  in- 
e  flexibility  effects.   The  analysis 

very  useful  in  the  desiga  of  these 
eas  since  the  solution  to  the  stabil- 

encountered  becoaes  evident  froa 
the  factored  open  loop  relating 
he  particular  aanner  in  which  the 
takes  place  enables  oae  to  under- 
fects  of  tke  aajor  design  aad  physical 
poa  the  fora  of  the  open  loop  re- 
ion,  and  in  so  doing,  bridges  the  gap 
e  paraaeters  aad  their  effect  on  the 


INSTALLATIONS  AND  CONSTRUCTION  -  Division  13 
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i|e  analysis 
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perforaeace  of  the  closed  loop  syst 
with  the  basic  aaderstaadiag  which  t 
procedure  provides,  it  is  possible  t 
the  perforaeace  of  a  paraaeter  adjus 
eoatrol  systea  or  to  foraalate  repid 
liaiaary  design  of  a  fixed  paraaeter 
eoatrol  systea.   (Author) 

A0-403  462     Div.   12,  U 
(TISTA/LSK)  OTS  price  $2.00 


General  Electric  Co.,  Philadelphia, 

REPAIR  OF  LEAKS  IN  AN  AEROSPACE  ENVI(I0NMENT. 

Fiaal  rept.  19  Feb-12  Oct  62, 

by  D.  J.  Hithey.   Feb  63.  167p.  62S0tb6 

Contract  AF33  657  7852,  ProJ,  8170,  "isk  817005 

ASD  TDR62  1015 

Unclassified  fkport 


Report  on  Logistics,  Maiateaaace,  ea 
Teckniques. 

Descriptors:  "Gas  leaks,  Maintena 
Sealiag  coapoaads,  lonisation  gage 
detectors.  Penetration,  Spacecraft 
seals.  Spacecraft  cabins.  Detection 


A  study  was  aade  to  deternine  the  op 
for  the  detection,  location  and  reps 
ia  a  aanned  space  vehicle  cabin.   Th 
existing  in  the  aerospace  environaen 
cause  leaks  were  defined.   The  requi 
tke  systea  were  established  and  an  o 
tea  evolved  froa  a  trade  off  of  aany 
techniques.   The  optiaua  systea  util 
cathode  ionisation  gauges  aounted  on 
(i.e.,  vacuua  or  space  side}  of  the 
detect  letkage  through  the  wall  by  s 
ute  increase  in  pressure.   Separate 
dicators  are  aounted  in  back  of  the 
on  the  inside  of  the  wall.   Thus,  wh 
curs,  the  crew  iaaediately  knows  the 
cation  of  the  leak.   Mall  coverage  a 
detector-warning  unit  and  system  we i 
as  the  ainiaua  detectable  leak  can  b 
suit  an  individual  vehicle.   Locatior 
leaks  and  faulty  seals  is  accoapiish 
a  tracer  gas.   Mhen  a  saall  Jet  of  ll« 
over  the  leak,  the  current  in  the  del 
Larger  leaks  are  pinpointed  visually, 
the  audible  noise  generated.   A  deco 
warning  systea  is  provided  to  signal 
of  the  very  large  punctures.   Repair 
best  accoaplished  l>y  application  to 
of  the  component  and  cabin  wall  of  a 
ant.   Hepair  of. saall  punctures  is  be 
with  a  putty  adhesive  sealant.   A  sel 
plug  is  optiaua  for  the  repair  of  la 
lures.   For  repair  of  large  punctures 
corners , 
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a  aetal  patch  aechanically 
(Author) 


13.   INSTALLATIONS  AND 
CONSTRUCTION 


k1)-l02    592      Div.   13 
(TISTE/OHD)  OTS  price  $1.60 

Foreign  Tech.  Div.,  Air  Force  Systeas 
Mr ight-Patterson  Air  Force  Base,  Ohio 
BK-U25  ERECTING  TOKER  CRANE  MITH  A 
TON  LIFTING  POKER, 
by  I.  B.  Gitaan  and  L.  N.  Shchipakin. 

FTD  TT63  279 

Unclassified  r 
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sial-nykh  Rabat  v  Stroitel 'stve.  No.  9,  pp.  5-10. 
Sep  59. 

Descriptors:   •Hoists,  Booas,  Constract ion. 
Load  distribution.  Towers. 


AD-402  68  5      Div.   13,  20 
(TISTE/JBM)  OTS  price  $6.60 

Technical  Operations,  Inc.,  Burltnglon,  Mast. 
THE  EFFECT  OF  INTERIOR  PARTITIONS  ON  THE  DOSE 
R*TE  IN  4  MULTISTORY  MTNDOWLESS  BUILDING, 
by  Albert  M.  Starbird,  Joseph  D.  Velletri, 
Robert  L.  MacNeil,  and  John  F.  Baiter. 
31  Jan  63,  54p.  TO  B63-6 
Ceatract  OCD  OS62  14 

Unclassified  report 

Descriptors:   *Rsdioactive  fallout,  'Buildings. 
'Shelters,  Nuclear  explosions.  Panels  (Struc- 
tures), Structures,  Structural  properties. 
Cobalt,  Configuration,  Gamaa  rays.  Radiation 
haiards.  Shielding,  Steel,  Models  (Simulation), 
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AD-403  113      Div.   13 
(TISTP/RD)   OTS  price  $12.00 

Naval  Civil  Engineering  Lab.,  Port  Hueneme. 
Calif. 

BUST  LOADING  OF  SMALL  BURIED  ARCHES. 
Final  rept . , 

by  J.  R.  AUgood,  C.  R.  White.  R.  F.  Swalley, 
•and  H.  L.  Gill.  3  Apr  63.  169p. 
Projs.  Y  F008  10  108  and  Y  F008  10  402 
NCEL  R216 

Unclassified  report 

Descriptors:   'Underground  structures.  Soil 
mechanics.  Stresses,  Instrumentation,  Design, 
Blast,  Tests. 


«n  •■•■11  nuriea  arcnei  lo  aeiermine  ine  inriuenc 
of  the  dominant  parameters.   Information  has  hee 
obtained  on  the  response  to  long-,  medium-,  and 
short-duration  blast  loads  including  the  deflec- 
tion, thrust,  and  moment  patterns.   One  static 
test  also  was  performed.   Curves  showing  the  form 
»f  arching  under  static  and  blast  loading  are 
given.   In  addition,  buckling  and  the  variation 
of  interface  pressure  are  discussed  briefly.   The 
response  of  the  buried  arches  consisted  primarily 
of  a  body  motion  upon  which  was  superimposed  the 
first  inextens ional  symmetrical  mode  of  vibra- 
tion.  As  the  entire  structure  moved  downward, 
the  sides  moved  outward  slightly  and  then  inward. 


Division  14  -  MATERIALS  (NON-METALLIC) 
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AD-^03    325  Dir.      13 

(TISTA/6EC)    OTS   price  $3.60 

Tactical   Air  Coaaand,    Laagley  Air    Force   Bait, 

Va. 

OPERATIONAL   TEST   AND    EVALUATION   A/E    32C-2   AIR 

CONDITIONER. 

Apr  63.  28p. 

TAC  TR62  52  Oaclaiiified  report 

Deicriptorit   'Air  eoaditioaiag  eqaipaent, 
Teaperatare  control,  Teiti,  lilitary  require- 
aeats.  Operation,  Coolant,  Halogeaated  hy- 
drocarboat,  Mobile,  Portable,  Acceptability. 
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AD-A02   693  Div.       U.    17 

(TISTM/PCR)    OTS    price   $3.60 

Oweni-Corni ng   Fiberglai   Corp.,    Newark,    nhio. 
INVESTIGATION    OF    GLASS-METAL   COMPOSITE   MATERIALS. 
Quarterly    progreit    rept.    no.    7,    15  Mar-15    June    57, 
by   Herbert    B.     \ilei.      5    July    57,    30p. 
Contract    NOrdI 576^ 

t'nc  1  ati  i  f  I  ed   report 

Detcripteri:   *Coapoiite  aateriali,  *Glaii 
textilet,  Metals,  Aluminua  coatingi,  Vacuua 
apparatui,  Injeetori,  Forging,  Driert  ( Appara- 
tui).  Molding,  Aluainum  alloys.  Creep, 
Streiies,  Abtorption,  Nater,  Centrifugal  catt- 
ing. Theory,  Temperature,  Manufacturing 
aethodi.  Photographs,  Glass,  Metal  coatings. 
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AD-402   709  Dlv.      U.    A 

(TlSTi/TCG)    OTS   price   $3.60 

Aeronautical    Engine   Lab..    Naval    Air    Material 

Center,    Philadelphia,    Pa. 

DEVELOPMENT   AND    FORMULATION   OF    EXPERIMENTAL 

DIISOCYANATE-BASED    LAMINATING   RESINS. 

Final  rept . , 

by  A.  p.  Bonanni.  13  Mar  63,  3p.  AML  1636 

MEPTASK  RRMA  03  017/200  1/R007  OJ,   CI 

Unclassified  report 

Descriptors:   "Isocyanate  plastics,  *Halocar- 
bon  plastics,  *Laainated  plastics.  'Organic 
coapounds.  Mechanical  properties,  Teaperature, 
Halogenation,  Elasticity,  Synthesis  (Cheais- 
try) ,  Stability. 

The  successful  synthesis  of  .alogenated  poly- 
urethane  resins  for  laaina'.ag  is  reported. 
The  test  results  iadieate  that  halogen  group- 
ings in  a  polyurethaae  rriia,  tend  to  increase 
the  theraal  stability  of  the  resultiag  laninate 
aad  to  iacrease  the  pot-life  of  the  resin. 
Future  efforts  will  be  directed  toward  iaproving 
stability  above  300  F  of  the  polyurethaae  struc- 
tural laainate.   (Author) 


AD-402  7U     Dlv.   U 
(TISTM/PCR)  OTS  price  $8.10 

SOLAR,  San  Diego,  Calif. 

EXPLORATION  AND  EVALUATION  OF  NEW  GLASSES  IN 

FIBER  FORM. 

Fiaal  rept.  15  Nov  61-25  Nov  62, 

by  Guather  K.  Schaitz  and  A.  G.  Metcalfe. 

12  Apr  63,  Iv.  RDR  1266  7;  TM  215 

Coatract  Nonr365^  00,  ProJ.  62  R05  1 9A 

Unclassified  report 

Descriptors:   •Glass  textiles.  Failure  (Me- 
chanics), Glass,  Daaage,  Statistical  analysis. 
Test  aethods,  Tables,  Teasile  properties. 
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The  length  effect  on  fiber  strength 
for  E-glass  and  99^  glass  fibers.  T 
were  priaarily  fron  strands.  Tensil 
suits  confiraed  the  linear  log  stren 
length  relationship  previously  estab 
that  fiber  strength  increases  with  d 
length.  At  short  fiber  lengths  (bel 
the  ttrength-lengt h  curve  showed  a  e 
slope  due  to  the  presence  of  nixed  f 
latioas,  which  were  indicated  in  bi- 
failure  distributions  in  the  vicinit 
slope  change.  This  change  in  slope 
aaticipated  In  an  earlier  concept  de 
for  failure  prediction  on  the  basis 
length  effect.  A  tentative  revised 
suggested  but  aust  await  eonfiraatio 
periaents  with  controlled  fiber  daaa 
coaparative  tests  on  strand  strength 
strength  reversal  with  decreasing  te 
The  reversal  could  be  related  to  the 
fiber  colliaation.  Coaparison  of  fi 
erties  of  the  different  glasses  on  t 
strength,  weight,  Young's  aodulus,  s 
daaage,  and  fiber  length  showed  that 
are  superior  to  E-glass  by  a  factor 
aately  1.7  for  longer  fibers.   (Auth 

AD-A02  755     Div.   U,  i, 
(TISTM/SJR)  OTS  price  $7.60 


New  York  U.  Coll.  of  Engineering,  N. 
DEVELOPMENT  OF  IMPROVED  TITANIUM  ORG^MC  COM- 
POUNDS FOR  USE  AS  HYDRAULIC  FLUIDS. 
Rept.  for  16  Aug-15  Nov  62. 
U  Dec  62,  73p.  TR3 
Contract  N0w62  06^7 

Unclassified  tkport 
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Descriptors:  "Organic  substances, 
fluids,  *Titaniua  coapounds.  Visco 
Flaaaabi 1 ity ,  Aliphatic  coapounds, 
coapounds.  Organic  phosphorus  con 
Catalysts,  Silicon  conpounds,  Fluo 
Test  aethods,  Metalorganic  coapoun 


•Hydraulic 

Sty. 

Aronatic 

nds  , 
ides. 


p  >b 


Special  effort  was  directed  to  the  q 
the  fire  safety  of  the  experinental 
how  far   this  can  be  influenced  and 
The  ASTM  aethod  of  deteraining  the  f 
flaae  points  by  heating  a  saaple  to 
teaperature  to  cause  the  flash  and  f 
does  not  express  the  safety  coaditio 
with  opea  flaaei.,when  the  fluid  itse 
below  the  high  raages  of  550-600  F  s 
.•found  for  th«te  aattrials.   The  syat 
was  directed  at  producing  fluids  wit 
possible  coaplet^e  reaoval  of  low  boi 
as  to  decrease  short  flashes  of  low 
the  flaae  poiat.   Also,  work  was  dir 
creasiag  the  self-extinguishing  pro 
a  short  burniag  has  taken  place  by  t 
tion  of  phosphorus,  halogen,  or  aitr 
coabiaations  of  these.   (Author) 


AD-^02  779      Div.   U,  30 
(TISTM/PCR)  OTS  price  $9.10 

II I inois  U. ,  Urbane . 

THE  ENERGY  ABSORPTION  CAPACITY  OF  GRk^ULAR 

MATERIALS  IN  ONE-DIMENSIONAL  COMPRES^IION . 

Final  rept . , 

by  Alfred  J.  Hendron.  Jr.,  Robert  E.  pulton,  and 

Bijan  Mohras.  Jaa  63,  198p. 

Contract  AF29  601  UOZ,    ProJ.  1080,  flask  108001 

AFSMC  TDR62  91 

Unelassi/ieH  report 


Descriptors:   *Energy,  *Sand,  •Coabressive 
properties.  Deforaation,  Blast,  So^ 
Stresses,  Theory,  Strain  gages,  Te 
equipaent.  Equations,  Nuaerical  an 
Materials,  Absorption. 
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Energy  absorbing  mechanisms  in  sand  subjected  to 
one-diaensiona 1  compression  are  reported.   For — 
pressures  below  crushing  of  the  grains,  a  graaa- 
lar  nediua  of  equal  radii  elastic  spheres  in  a 
face-centered  cubic  array  is  analyzed.   Expres- 
sions are  obtained  for  the  axial  stress-strain 
curve,  constrained  aodulus,  coefficient  of  earth 
pressure  at  rest,  and  relationship  between 
absorbed  energy  and  input  energy  for  one  cycle 
of  loading.   The  energy  absorbed  as  a  result  of 
crushing  is  considered  by  analyzing  statistical 
relationships  between  changes  in  grain  size 
distribution  curves  and  the  new  surface  areas 
created.   An  apparatus  is  described  which  has 
the  capability  of  aaintaining  conditions  at  zero 
radial  strain  under  increasing  axial  stress.   The 
lateraj  stresses  developed  under  these  conditions 
are  neasured.   Preliainary  experimental  results 
are  presented  for  one  sand  which  show  the  vari- 
ation of  the  coefficient  of  earth  pressure  at 
rest  and  the  stress-strain  relationships  with 
initial  void  ratio,  overconsol  idat ion  ratio,  and 
strain  rate.   A  correlation  of  theory  and  test 
results  is  presented.   (Author) 


AD-^02  783      Div.   U 
(TISTM/PCR)  OTS  price  $6.60 

Owens-Corning  Fiberglas  Corp.,  Newark.  Ohio. 

INVESTIGATION  OF  GLASS-METAL  COMPOSITE 

MATERIALS. 

Quarterly  progress  rept.  no.  8,  15  Jane- 

15  Sep  57, 

by  Herbert  B.  Ailes.   30  Sep  57.  60p. 

Contract  N0rd1576^ 

Unclaitified  report 

Descriptors:   *Coaposite  aaterials.  Material 
foraing.  Glass  textiles,  Aluainua.  Aluainua 
coatings.  Aluainua  alloys.  Casting.  Casting 
alloys.  Balloons,  Vacuua  apparatus.  Injection, 
Coapressive  properties.  Production.  Theory, 
High  teaperature  research.  Glass.  Metals. 

Contents 

New  aethods  of  forming  and  working  composites  of 

aluminum  and  aluminum  coated  glass  fibers 
Physical  data  on  a  standard  glass-reinforced 

aluainua  composite 
Coaposites  aade  by  the  vacuua  injection  aethod 
Production  and  testing  of  glass-reinforced 

aluainua  tubular  shapes 
Theory  on  the  interaction  of  aetals  and  glass 

fibers 
Glass-reinforced  aetal  haviag  utility  at  teaper- 

atures  above  1000  degrees  farrenheit 


AD-402  785      Div.   IA 
(TISTM/PCR)  OTS  price  $6.60 

Owens-Corning  Fiberglas  Corp.,  Toledo,  Ohio. 

INVESTIGATION  OF  GLASS-METAL  COMPOSITE  MATERIALS. 

Annual  progress  rept.  no.  i,    15  Mar  58- 

15  June  59, 

by  P.  A.  Lockwood.   15  June  59,  Iv. 

Contract  NOrdI 576^ 

Unclassified  report 

This  report  includes:   A  Derivation  of  the 
Stress-Strain  Relationship  of  Coaposite  Bars, 
by  Edward  Saibel  and  I.  G.  Tadjbakshs. 

28  May  59. 

Descriptors:   *Coaposite  aaterials.  High  tea- 
perature research.  Metal  coatings.  Glass 
textiles.  Theory,  Stresses.  Silicon,  Copper, 
Tensile  properties,  Aluainua,  Nickel,  Lead 
alloys.  Zinc  coatings.  Aluainua  alloys, 
Theraal  expansion.  Equations,  Matheaatical 
analysis.  Glass,  Metals. 
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CoaAnts:  - 

O«»elop«e«t  of  flltii-«et«l  co.po.lt.i  for 

•levatod  te«per«ture  ier»ice 
Ittearek  lalo  .treaflth  of  ■et.l-eoated  9^y% 

fibers  aad  Mthodf  of  i.proTiag  the  coated 

fiber  (treagth 
letearch  iato  coapoiltei  «.4,.. 

Tlieoretleal  ,t«die,  of  flla.i-etal  "■?»»**" 
A  deri»atioa  of  the  .tre.f-f trala  relationship 

of  cosiposite  bars 


AD-A03  122     DIT.   U.  26.  30 
(TISTB/PCR)  OTS  price  »1.60 

PRESSURE  VESSELS  SDBJECTED  TO  A  HISTORY  OF 

t?*5iII5'0.  O.t.tter  aad  WiU.rd  J.  Seib.rt. 

22  ADr  63.  9p.  TN196 

C..».ct  N..r321901.  '"J  •  ««?'/2*reo.rt 

Dielas&ified  report 

D.scriptorsi   •Pre.i-re  ressels.  Degradation 
Loading  («echaale»).  Fibers.  Stresses.  Theory. 
Matheaatieal  aaalysis.  Equatioas.  Tests, 
■atheaatical  predictioa.  Fila.eat  aouad 
construct ioa. 
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AD-403  331     Diy.   U.  17 
(TISTi/A«S)  OTS  price  U.60 

Oa*aa-4!orniaa  Fiberalos  Corp.,  Newark,  Ohio. 

;"vSst1;It"1;S  of  gl^ss-uetaI:  composite  -aterials 

Quarterly   progress    rept.    no.    9.    ^5   Sep-15   Dec    57. 
by  Herbert    B.    Ailes   and  A.    R.    Caaady.    5   Jan   58. 

-tap- 

Coatraet  N0rd15764 

Uaelasoifiod  report 


Descriptors:   •Ceraaic  aaterials   •»•''««- 
tory  aaterials.  Aluainua  coapounds.  iagneslua 
coapounds.  Oxides.  Fractography .  Mechanical 
properties.  Grain  structure  (Metallurgy). 
Elasticity.  Experlaental  data.  Rupture   Me- 
chanical properties.  Heat  treataont.  High 
teaperature  research.  Mlcrostructure. 

Alualna  and  aagnesla  ipeclaeas  were  prepared 
having  grain  sixes  froa  20  to  300  ■i"0"«; 
Transverse  bend  strength  and  elastic  ■od-l«« 
ieJ.rlinatlons  were  aade  on  50-   10°".  '"-fj- 
alcron  graln-slie  alualna  and  70-  and  100-alcron 
aagnesla  speclaens.   The  strength  of  alualna 
"o2ed  a  strong  graln-slie  dependence  at  all  test 
teaperatures.   The  strength  at  higher  ];•■?"•- 
tures  appeared  to  be  aore  teaperature-dependent 
m  the  finer-grain  speclaens.   The  strength  of 
aagnetla  .ppeSred  to  be  essentially  Independent 
Vt   lAin    .lie  up  to  approxl-.tely  700  C;  ef  ect 
of  Jram  six.  on  strength  at  higher  t"P"«»"«« 
is  presently  inconcluilve.   The  effect  of  grain 
.Ice  on  the  elastic  aodulus  Is  at  present  In 
doubt  due  to  a  possible  '•li»>"»^«Vt""„J"  Jj* 
recording  Instruaent.   The  present  data  Indicate 
that  the  hlgh-teaperature  elastic  aodu  us  of 
alualna  Is  aore  teaperature-dependent  In  the 
finer-grain-slao  speclaens.   C^athor) 

AD-403  355     Div.   U.  U 
(TISTM/EJH)  OTS  price  12.00 

N.M  York  U    Coll.  of  Engineering,  N.  T. 
!eVElSp«NT*OF  improved  TITANIUM  ORGANIC 
COMPOUNDS  FOR  USE  AS  HYDRAULIC  FLUIDS. 
Rept.  for  16  Nov  62-28  Feb  63. 
15  Mar  63.  76p.  TR  U 
Contract  NOw62  06^7 

Unclassified  report 

Descriptors:   •Hydraulic  fluids.  •Metalorganlc 
!o"pound"  Friction.  Stability.  Viscosity. 
Ox'SJtion!  Tit.n.tes.  Borates.  T  n  coapounds. 
Silanes.  Silicon  coapounds.  Catalysts, 
Synthesis  (Che-istry) .  Cheaical  react  .ons 
Coabustion.  Tables.  Experiaental  data,  Low 
teaperature  research. 
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AO-403  345     Di».   ""f  , 
(TISTM/AMS)  OTS  price  |1.60 

Resoarck  and  Advanced  Dovelopaent  Div.,  AVCO 

Corp    Mllaington,  Mass. 

MICROSTRUCTURE  STUDIES  OF  P0LYCRY6TALLINE 

REFRACTORY  OXIDES. 

Quarterly  progress  rept.  no.  3,        ■.,,w.ii 

by  T.  Vasilos,  R.  M.  Spriggs  and  J.  B.  MitckoU. 

29  Apr  63,  15p.  SR63  80 

Contract  Now62  06^8 

Unclassified  report 
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AD-il,03  360      Div.   U 
(TISTM/PCR)  OTS  price  $1.60 

N...1  Ordnance  Test  Station.  China  Lake.  Calif. 
JSESiA?  STuSJeS  OF  REINFORCED-PLASTIC  MATERIALS. 
"I!  I    DIFFUSIVITY  OF  FIVE  REINFORCED-PLASTIC 

HEAT  BARRIERS.  ...  f^, 

b,  i.  E.  Donaldson  and  T.  T.  Castoaguay.   Fob  63. 

I6p. 

MOTS  TP2936.  NAVWEPS  7918 

wgxs  ir^-^j  .  Unclassified  report 

Descriptors:  "Laainated  plastics.  Ablation. 
Radiant  heating  panels.  Test  "**  J°^*  •  ^"^.i  . 
equlpaent.  Photographs,  "•i;""^''^  Se!  iJl 
Theraal  conductivity.  Specific  heat.  Density. 
Phenolic  plastics.  Graphlted  ■""  "i*' p,.,_- 
Textlles.  Asbestos.  Silicone  plastics  Plasaa 
;"s   M.ihoaatlcal  aod.ls.  Theraal  dlffusloa. 
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This  report  discusses  the  theraal  pr 
relnforced-plastlc  laainates  at  high 
atures.  Theraal  dlffuslvlty  data  ar 
five  different  laainates.  and  the  a 
in  alls  per  second  Is  given  for  15 
laainates.   (Author) 

AD-il03  361      Div.   U.  4 
(TISTM/PCR)  OTS  price  $1.25 


Plastics  Lab.,  Princeton  U..  N.  J. 
PIEZO-RESISTIVE  CHARACTERISTICS  OF  S0IME 
SEMICONDUCTING  POLYMERS, 
by  A.  H.  Henry  and  C.  Cappas.   15  Ap^ 
TR  67A 

Contract  DA3I  124AR0D21.  ProJ.  ONR  356  375 

Unclassified  report 
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AD-403  4-16     Div.   U,  26 
(TISTM/PCR)  OTS  price  $11.50 

Corning  Glass  Morks,  N.  Y. 

PILOT   PRODUCTION   OF    GLASS    CRYSTAL    HCllDERS 

HC-(XM-2)/U;  HC-(XM-3)/U;  HC-(XM-4)/lf . 

Final  rapt.  May  58-Sep  62. 

by  R.  K.  Nbitaey.  Sep  62,  129p. 

Contract  DA36  039se81255 

Unclassified  Report 
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Descriptors:   'Crystal  holders,  S| 
Materials.  Seals   (Stoppers),  Gla 
Manufacturing  aethods.  Industrial 
Photographs.  Pictures,  Glass. 

A  review  of  requireaents,  diaension 
aaterials  Is  presented  with  the  res 
specif icatloB  for  glass  holders.  F 
glass  properties  and  sealing  charac 
presoatod.  Descriptioa  of  sealing 
used,  plus  the  process  procedures  g 
during  the  preparatloa  of  pre-produ 
is  described.  A  review  of  aajor  st 
each  glass  crystal  holder  is  aade. 


15.   MATHEMATICS 


AD-402  617     Div.   15 
(TISTP/FEM)  OTS  price  $5.60 

Brown  U.,  Dlv.  of  Applied  Matheaatl^^,  Provi- 
dence, R.  I. 
A  DUALITY  THEOREM  FOR  A  CLASS  OF  CO|lfINUOUS 


MATHEMATICS  -  Division  15 
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LINEAR  PROGRAMMING  PROBLEMS. 
Doctoral  thesis, 

by  Nilliaa  F.  Tyndall.   1963,  51p.  TR1 
Contract  Nonr562  15 

Unclassified  report 

Descriptors:   'Linear- prograaaing,  'Matrix 
algebra.  Functions,  Integral  equations, 
Inequalities,  Topology. 


AD-40ii  643      Div.   15,  26 
(TISTP/MFA)  OTS  price  $3.60 

Systea  Developaent  Corp.,  Santa  Monica,  Calif. 
DUALITY  AND  NETWORK  FLON. 

by  W.  Karuib.   15  Mar  63,  38p.  TM  1042^201  00 

Unclassified  report 

Descriptors:   'Matheaat leal  prediction, 
'Linear  prograaaing,  Operations  research. 

The  report  describes  the  notions  of  duality  and 
network  flow  and  shows  how  these  are  used  in  the 
construction  of  algorithas  for  certain  classes 
of  LP  (linear  prograaaing)  probleas.   Reports 
that  the  probleas  include  the  transportation 
problea  network  flow  at  ainiaua  cost,  and 
scheduling  of  activities  at  ainiaua  cost  in  a 
PERT-like,  or  cr i t lea  1 -pa t h ,  systea  of  project 
organisation.   (Author) 


AD-4C2  fi44      Dlv.   15 
(TISTP/FEM)  OTS  price  13 


60 


01 


Iowa  Slate  U. ,  Iowa  City. 

SOME  ASPECTS  OF  CONSTRAINED  RANDOMIZATION. 

Interin  technical  rept., 

by  Gary  J.  Sutler,  George  Zyskind,  and  Oscar 

Keaplhorne.   Jan  '3,  3^p. 

Contract  AF33  616  8269,  Proj  .  70-71.  Task  7071 

ARL  63  18  Unclassified  report 

Report  on  Mathematical  Techniques  of 
Aer oaecha  nies . 


Descriptors:   'Coabustorlal  analysis,  'Statis- 
tical functions.  Least  squares  aethod,  Errors, 
Statistical  distributions.  Statistical  tests. 
Matrix  algebra. 

The  definition  of  constrained  sets  of  plans  and 
the  probleas  to  be  considered  are  given.   A 
correspondence  between  constrained  sets  of  plans 
and  RT  x  RT  square  arrays  and  a  correspondence 
between  constrained  sets  of  plans  and  resolvable 
balanced  incoaplete  block  designs  are  given. 
These  correspondences  led  to  the  enumeration  of 
aany  constrained  designs-   Soae  relationships 
between  the  variance  of  the  error  sum  of  squares 
under  complete  randomization  and  under  con- 
strained randomization  are  given.   The  power  of 
the  randomization  test  under  constrained  ran- 
domization was  considered  for  nearly  linearly, 
randomly,  and  semi-randomly  distributed  basal 
yields.   The  empirical  results  exhibit  a  tendency 
of  the  sensitivity  of  the  test  for  the  detection 
of  treatment  differences  to  increase  with  de- 
creases in  the  variance  of  the  error  sum  of 
squares  of  the  constrained  sets.   (Author) 


AD-402  645     Div.   15 
(TISTP/MB)  OTS  price  I1.6O 

System  Development  Corp.,  Santa  Monica,  Calif. 
ON  RELIABILITY  INFERENCE, 

by  E.  L.  Pugh.   15  Mar  63,  I6p.  TM-1 0^2/202/00 

Unclassified  report 

Descriptors:   'Mathematical  prediction, 
'Reliability,  Operations  research.  Probability. 
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Division  15  -  MATHEMATICS 


The  report  itates  tliat  •n  iaportan 
■  ■jr  tyttea  it  its  reliability,  or 
of  snecettful  operatioa.   The  repo 
that  such  a  probability  (R).  is  ne 
exactly  ia  practice  but  raay  oaly  b 
by  an  eitlaate  (R),  based  on  eithe 
probability  analysis  or  on  an  anal 
actual  failure  history  of  the  syst 
report  states  that  if  the  estimate 
failure  history,  its  accuracy  can 
qaantified  in  the  fora  of  conferen 
it  concerned  with  such  quantificat 
farious  astuaptiont  regarding  the 
(including  the  cate  of  ■•  attuapti 
(Author) 
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Syttea    Developaent    Corp.,    Santa   Nonlca.    Calif. 
^   SEOUENTHL    PROCEDURE   FOR    SUCCESSIVELY    IMPROVING 
SWPLTNG    DISTORTIONS. 
Prel Jainary    rept . , 

by   Charles    E.    Clark.    18  Mar  63,    6p.    T1I94253 

Unclatsifled   report 

Detcriptortt      •Saapllng,    ProbabiHty, 
Statistical    processes.    Monte  Carlo  aethod. 

This    is    a  working    paper    in    the    field   of   aathe- 
aatical    statistics.       It    deals   with    the   theory    of 
■    sequential    procedure    for    successively    iaproving 
saapKng    distortions. 


AD-^02   694 
(TISTP/FEM) 


Dl».   15 
OTS  price  $8. 


10 


North  Carolina  State  Coll..  School  of  Physical 
Sciences  and  Applied  Matheaatics.  Raleigh. 
DUAL  SERIES  RELATIONS, 
by  Ian  N.  Sneddon.  81p. 
Contract  AF49  638  1159 

Unclassified  report 

Descriptors:   'Series,  •Matheaat ical  analysis. 
Cylindrical  bodies.  Spheres.  Polynoaials. 
Bessel  functions.  Integral  equations,  Func- 
tions, Difference  equations.  Partial  differen- 
tial tqaatloas.  Theraal  conductivity,  Boundary 
layer,  Trigoaoaetry. 


AD-i02  778     Div.   15 
(TISTP/IH)  OTS  price  $8.60 

Coordinated  Science  Lab.,  U.  »f  Illiaois, 
Orbana. 

RATIONAL  FUNCTION  APPROXIMATION  OF  POLYNOMIALS 
HITH  EQUIRIPPLE  ERROR, 

by  DeVerl  Huapherys.  Feb  63,  9Cp.  R-159. 
Contract  DA36  039sc85122  ProJ .  3  99  CI  C02 

Unclassified  report 


Descriptors:   'Poly 

loaials,  •Functions. 

Networks. 

A  aethod  was  proposed 

whereby  any  polynoaial  can 

be  approxiaated  in  an 

equiripple  aanner  by  a 

ratioaal  function.   The  properties  and  fora  of 

this  rational  function  are  discussed.   Several 

exaaples  are  used  to 

illustrate  the  theory.   Mos 

of  Mese  exaaples  are 

chosen  so  that  the  approx- 

iaating  rational  func 

tion  can  be  identified  as  a 

network  function  part 

;  in  particular,  the  group 

delay  was  given  speci 

al  eaphasis.   The  ideal 

group  delay  vs.  frequeacy  characteristic  of 

filter  is  a  constant. 

This  type  of  group  delay 

is  approxiaated  in  an 

equiripple  aanner.   In 

addition,  a  nuaerical 

scheae  is  proposed  such 

that  froB  a  givea  cru 

de  equiripple  approxiaat ion 

a  wore  exact  solution  can  be  obtained.   An  ex- 
aaple  used  to  illustrate  this  approach  is  the 
problea  of  coapensating  the  non-constant  group 
delay  characteristics  of  a  sharp-cutoff,  low- 
pass  filter.   (Author) 

AO-402  790      Div.   15 
(TISTP/MH)  OTS  price  $3.60 

Syttea  Developaent  Corp.,  Santa  Monica,  Calif. 
THE  AUrOCORRELAnON  ANO  JOINT  OlSfH  IBUTIOS^ 

FUNCTIONS  OF  THE  SEQUENCES./ ■;  j^j.  {i(J+^)  }• 
Technical  aeaorandua, 

0.  L.  Jageraan.  15  Mar  63.  34p.  TM10A2  233  00 

Unclattified  report 


by 


Oetcriptors:  •Sequences.  "Monte  Carlo  aethods 
Series,  Statittical  distributions.  Statistical 
functions.  Nuaerical  aethods  and  procedures. 


The  preseat-day  exteasive  use  of  Monte  Carlo 
procedures  necessitates  the  careful  investigation 
of  aethods  for  the  generation  of  raadoa  nuabers. 
In  its  tiaplest  fora,  the  underlying  principle 
of  all  Monte  Carlo  procedures  fiads  its  expres- 
sion in  the  following  theorea:   let  (x.)  ^     be 

a  sequence  equ idi tt r ibuted  over  (0,1).  and  let 
f(x)  be  a  function  Rieaann  iategrable  o.i  (0.1); 

N 
then   r  f(xj). 


'N  r  f(x)dx.  (Author) 


AD-402  804     Div.   15 
(TISTP/MC)  OTS  price  $1.10 

Wathington  U.,  Seattle. 

A  NEM  TYPE  OF  VECTOR  FIELD  ANO  INVARIANT 

DIFFERENTIAL  SYSTEMS, 

by  H.  H.  Johnion.  8  Jan  63,  7p.  TRIS 

Contract  Nonr477  15.  ProJ.  NR0ii3  186 

Unclattified  report 

Descriptors:   •Matheaatics,  'Analysis. 
•Partial  differential  equations.  Groups 
(Matheaatics).  Topology. 

The  concept  hat  been  introduced  of  tangent  vector 
fieldt  on  the  spac    of  aaps  of  one  aanifold  into 
another.   A  special  type  of  these  are  the  ''k- 
vector  fields''  of  which  the  author  previously 
defined  the  bracket  and  exponential.   Thlt  paper 
explores  further  the  analogy  with  classical 
continuous  groups.   Specifically,  this  treats 
systeas  of  partial  differential  equations 
under  k-vector  fields.   (Author) 

AI)-402  806     Div.   15 
(TISTP/TL)  OTS  price  $1.60 

Hathington  U. ,  Seattle. 

BRACKET  AND  EXPONENTIAL  FOR  A  NEM  TYPE  OF  VECTOR 

FIELD. 

by  Harold  H.  Johason.  U  Dec  62.  13p.  TR17 

Contract  Nonr47715.  ProJ.  NR043  186 

Unclassified  report 

Descriptors:   "Algebraic  topology.  Croupi 
(Matheaat ici) .  Taylor  series,  Vector  analysis. 
Series,  Integrals,  Partial  differential  equa- 
tions. Nuabers. 


AD-402  825     Div.   15.  25 
(TISTP/MC)  OTS  price  $4.60 

Minnesota  U.,  Minneapolis. 

STATISTICAL  RESPONSE  OF  A  BAR  IN  TENSION. 


MATHEMATICS  -  Division  15 


Final  rept.  July  59--Sep  61, 

by  D.  A.  Saith.  T.  I.  Salts,  and  R.  F.  Laabert 

Apr    62.    38p. 

Contract    AF33    657   7453,    ProJ.    7351,    Takii   735106 

ASD   T0R62   379 

Unclassified  re^jsrt 

Descriptors:   "Tensile  properties,  Statistical 
distributions.  Statistical  analysis, 
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AD-402   845 
(TISTP/MFA) 


Div.   15 
OTS  price  $1 .10 


Nashington  U. .  Seattle. 

LIE  CROUPS  ASSOCIATED  MITH  PSEUDO  GROUffc 
by  Harold  H.  Johnson.  U  Dec  62,  6p.  Tl(  5 
Contract  Nonr477  15  .  ProJ.  NR043  186 

Unclassified  rcAtrt 


Descriptors:  •Groups  (Matheaatics), 
foraations  (Matheaatics),  Functions, 
topology.  Partial  differential  equat 
Targets,  Annlysit. 

lelationt  between  Gk  and  G  tett  is  the 
cern  of  this  paper.  Conditions  will  b 
OB  C  of  two  types.  The  first  is  speci 
poses  a  restriction  on  the  typet  of  pt 
groupt  ttudied.  The  rett  are  regulari 
tioat  and  teea  to  have  been  attuaed  or 
previously  for  the  pseudo  groups  srudi 
(Author) 


AD-402  950     Div.   15 
(TISTP/NC)  OTS  price  $3.60 

RAND  Corp..  Santa  Monica.  Calif. 
CONCEPTS  AND  THEORIES  OF  PURE  COMPETIT 
by  Lloyd  S.  Shapley  and  Martin  Shubik. 
34p.  RM3553PR 
Contract  AF49  638  700 

Uaclattified  re 


Descriptors:   •Econoaics.  "Gaaes  thei  ry. 


A  classical  foraulation  of  the  aarketp 
exaained  froa  three  different  theoreti 
points,  and  the  three  solutions  that  r 
contrasted.  Mhen  the  nuaber  of  p«rtic 
(■all.  the  solutions  are  very  differen 
>B  their  fora  and  in  their  quantitativ 
tioBs.  As  the  siso  of  the  aarket  incr 
however,  they  all  converge  to  a  coaaon 
despite  the  wide  disparity  in  the  undo 
itsuaptions.   (Author) 
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AD-403  282     Div.   15 
(TISTP/FR)  OTS  price  $5.60 

Lockheed  Aircraft  Corp.,  Sunnyvale,  Calif. 
A  METHOD  FOR  THE  NUMERICAL  SOLUTION  OF  A  NON- 
LINEAR DIFFERENTIAL  EQUATION  RESULTING  FROM  AN 
EXTENSION  OF  NEETESON 'S  EQUATIONS  ON  FERRITE 
CORES, 

by  Martin  Bluaberg.  Feb  63,  1v.  8  44  63  2 
Contrnct  AF33  657  8777 

Unclassified  report 

Descriptors:   •Magnetic  cores.  Differential 
equations.  Hysteresis,  Switching  circuits. 


Starting  froa  Neete 
flux  s.witchiBg  char 
the  differential  eq 
when  such  a  core  is 
ance  and  resistance 
cessive  transforant 
t«o  a  fora  which  cou 
procedure.  A  faail 
and  plotted.  To  da 
to  check  these  curv 
suits,  although  ver 
future.  Since  Neet 
aittedly  a  coaproai 
flux  characteristic 
only  a  fair  agreene 
believed  that  the  d 
t ions  are  applicabl 
aultipath  aagnetic 
aethods  eaployed  ar 
(Author) 


son's  approxiaation  for  the 
acteristic  of  a  aagnetic  core, 
uation  describing  the  case 
terainated  in  series  induct- 
was  derived.  By  means  of  suc- 
ioBS,  the  equation  was  reduced 
Id  be  solved  by  an  iterative 
y  of  solutions  was  computed 
te,  no  attempt  has  been  made 
es  against  experimental  re- 
ifica'tion  is  planned  for  the 
eson's  approximation*  i  s  ad- 
se  between  exact  fit  to  the 

and  mathematical  simplicity, 
nt  is  to  be  expected.   It  is 
ifferential  equation  and  solu- 
e  to  flux  steering  through 
structures.   The  mathematical 
e  themselves  of  some  interest. 


AD-403  334     Div.   15 
(TISTP/FEM)  OTS  price  $2.60 

RAND  Corp..  Santa  Monica,  Calif. 
ON  RANDOM  MALKS  NITH  A  REFLECTING  BARRIER, 
by  Sidney  C.  Port.   May  63.  ^-p   RM3597PR 
Contract  AF49  638  70C 

Unclattified  report 

Detcriptort:   •Probability,  •Numerical 
aethods  and  procedures.  Integral  equations. 
Functions,  Nuabers,  Statistical  functions. 
Statistical  di ttr i bution t . 

Retultt  are  pretented  concerning  a  randoa  walk 
clotely  related  to  the  auch-studied  sum  of  in- 
dependent random  variables,  but  differin"  from 
this  sum  in  that  the  present  walk  is  no^  perait- 
ted  to  become  negative.   (Author) 


AD-403  426 
(TISTP/GHM) 


Div.   15 
OTS  price  $2.60 


Midwest  Research  Inst.,  Kansas 

OF 


ON  THE  APPROXIMATE  SOLUTION 
OF  THE  CONVOLUTION  TYPE. 
Final  rept.,  1  Jan-31  Dec  61, 
by  Yudell  L.  Luke.   Feb  63,  23p. 
Contract  AF33  616  7062,  ProJ.  7071. 
ARL  63  3} 

Unclattified 


City.  Mo. 
INTEGRAL  EQUATIO 


Tatk  7071  02 


report 


Detcriptort:   'Integral  tran'.orns.  *Nuaerical 
analysis.  Integral  equatiop  .  Special  functions 
(Matheaat ical) .  Tables. 

Convolution  integral  equations  have  a  siaple 
representation  in  the  fora  of  a  Laplace  trans- 
fora.  and  so  solution  follows  by  transform 
inversion.   Usually,  the  solution  is  expressed 
as  an  infinite  integral  which  can  only  be 
evaluated  by  nuaerical  integration.   Often,  the 
traasfora  involves  the  ratio  of  functions  of 


Division  16  -  MEIHCAL  SCIENCES 

h]rp«r9«oa«tric  type.   Approxiaationi  t«  an 
i>T«rt«  Laplace  traasfora  are  itadied  Mhea  the 
traaafera,  wkicb  iavolvei  tke  exponential 
lategral,  is  apprexiaated  by  ratioaal  fynctiont. 
The  apprexiaate  selatiea  is  a  s ■■  of  exponential 
faactioas,  and  aiiaerics  are  presented  to  shew 
the  efficiency  of  oar  techaiqae.   (Aathor) 


AD-i03  i90     DiT.   1; 
(TISTP/riM)  OTS  price  $9.60 

Kaasas  U. ,  Laurence. 

ON  SPACES  OF  POTENTIALS  CONNECTED  MITH  Lp 

CLASSES. 

by  N.  AroBsaajB.  F.  Halla,  aad  P.  Sseptycki. 

1963,  nop.  TB28 
Coatract  NoBr5830i 

Oaclassified  report 

Descriptors:   •Bessel  faactions,  •Faactioaal 
aaalysis.  Faactioas,  lategral  traasforas. 
lategral  equations.  laeqaalities.  Traasforaa- 
tloBS  (Matkeaatics},  Seqaeaces. 


16.    MEDICAL  SCIENCES 


A0-i02  620      Dl».   16 
(TISTB/AW)  OTS  price  li.60 

Aerospace  Inforaation  Div..  Hashington.  D.  C. 
SOVIET  BIONEDICAL  MONITORING  IN  SPACE  FLIGHT 
METHODS.  TECHNIQUES.  AND  EQUIPMENT.   COLLECTION 
OF  ABSTBACTS. 
27  Mar  63,  36p.  P63  U 

Onelassifi^d  report 

Descriptors:   "Space  aedicine.  Physiology, 
Electro cardiograpky,  Ballistocardiograpky, 
Meigktlessaess,  Electroencephalography,  Space 
flight.  Astronaats.  Blood  circulation, 
lastraaeatatioa. 

Coateats: 

Methods  and  techniques  of  bioaedieal  aoaitoring 

Method  of  fixing  EEG  electrodes 

Devices  for  attachaent  of  biosensors 

Physiological  responses  of  cosaonauts  ia  flight 

iesalts  of  postflight  aedical  exaaination  of 

Titov 
Method  of  aeasuring  iatracranial  circulation 
Registration  of  seisaocardiograas  in  dogs 
Integrated  phonocardiography 
Registration  of  sphygaograas  in  dogs 
Life  support  systea  for  aice 
Coataiaers  for  bioobjects  in  space  flight 


AD-i02  671      Dt».   16 
(TISTB/AM)  OTS  price  $.90 

Naval  Research  Lab.,  Hasktngton,  D.  C. 

STRUCTURE  AND  SURFACE  PROPERTIES  OF  PROTEIN 

MONOLATEIS. 

by  J.  D.  Baltaan  aad  J.  M.  Leeaard.  2  Apr  63. 

12p.  NIL  $910 

Oaclassified  report 

Descriptors!   •Pretetas.  •Monoaolecular  ftlas. 
Molecular  structnre,  Molecular  properties, 
Surface  properties.  Cells  (Blelegy). 

Tke  role  played  by  aoneaolecalar  fllas  of  pro- 
telat  aad  otker  biological  aaterlals  in  support- 
ing tke  aetabellc  functions  of  a  living  cell  kas 
beeeae  aere  fully  reeegalsed  In  recent  years. 
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A0-^02  712     DlT.   16 
(TISTMACG)  OtS  price  $.50 

Araour  Research  Foundation,  Chicago,  111. 

DEVELOPMENT  OF  AN  ORALLY  EFFECTIVE  INSECT 

REPELLENT. 

Progress  rept..  1  Feb- 30  Apr  63. 

by  Stephen  Giaocchio  aad  Harbaas  Lai.  30  Apr  63. 

Up.  ARF  C222  A 

Contract  DAA9  193ad2281 

Unclassified  report 

Descriptors:   •Culicidaa,  "lasect  repelleats. 
•Mouth,  •Orgaaic  coapounds.  Lipids,  Nater, 
Solubility,  Biological  assay,  Synthesis 
(Cheaistry),  Insecticides,  Cheaical  coapouads, 
Medicine,  Pharaacology. 

Coateats: 

Oeteraination    of    lipid-water    partition    of    potea- 

tial    repelleats 
DistribatioB    of    potential    aosquito   repelleats 

betweea   chlorofora  aad   Hater 
Syathesis   of   N,N-diethyl-2. 6-diaethylbeBxaaide 

aad   N,N-diethyl-a-(B-propyl) benxaaide 
la    vitro   assay    procedure:      Baudruche- 

aad   Fourex-treated   aeabranes 


AD-402   736  DIv.       16,    20 

(TISTM/IA)    OTS    price  $6.60 


San   Francisco, 


Naval    Radiological    Defense   Lab. 
Calif. 

AN    INDEX   TO    U.    S.    NAVAL   RADIOLOGICAL    DEFENSE 
LABORATORY    TECHNICAL    REPORTS    (TR    SERIES),     ISSUED 
FROM    1    JULY    1961    THROUGR    31    DECEMBER    1<»62. 
coap.    by    Elisabeth   Budd.    11    Mar   63.    68p.    ^77 

UrfclassI f I ed   report 

Descriptors:      *Blbl iegrsphy,    •Health   physics, 
ladex.    Abstracts,    Nuclear    physics, 
Radloblology. 


AD-402   754  Div.      16 

(TISTM/AAR)    OTS    price  $1.10 

OragoB   U. ,    Eugene. 

INVESTIGATION    OF   THE    POSSIBLE    UTILITY   OF    MERISTIC 

CHARACTERS   OF    FISHES   AS    INDICATORS   OF    COASTAL 

CIRCULATION. 

Fiaal    rept. 

1963.    2p. 

Coatract   Noar2762  00,    Proj.    NR104   386 

Uaclassified   report 

Descriptors:      •Fishes,    •Spiaal    colaaa, 
Measureaeats. 

Heristic    characters   of    fishes,    e.g.    naabers   of 
vertebrae,    fia    spiaas,    and    fin    rays    give   a    good 
account    of    the   tkeraal    kistory    duriag    early   de- 
velopaeat.      Preliaiaary    studies    iadicated   that 


44 


by   lateasive   saapliag   of   populatioas   bit  Juveailes 
of   certala    species   as   tbey  arrived  trm  tkeir 
larval    tour    in    tke  plaaktoa,    a   good   aiaessaent 
could    be   aade   of   tke  directioa    tkis    Ipfrval    tour 
kad   takea.       (Autkor) 


AD-402  758  Div.      16 

(TISTM/AAR)      OTS   price  $1.00 

Pierce,    Joka   B. ,    Fouadation    of  Coaaec^jicut , 

New   Haven. 

HYPOTHALAMIC   TEMPERATURES   IN    DOG  AND    kONKEY 

AND   THERMOREGULATORY   RESPONSES   TO    ENVIRONMENTAL 

FACTORS. 

Final    rept.    Oct    61-Nov   62, 

by   Harold   T.    Haaael,    Donald  C.    Jacksoli|,    Johannes 

A.    J.    StolHiJk   aad   Jaaes   D.    Hardy.      J  iln    63.    30p. 

Coatract   AF33   657   7603.    Proj.    7222,    T^|sk    722204 

AMRL  TDR63  5 

Uaclassified  r 


I 


Report  00  • 'Biopkysics  of  Fligkt'* 

Descriptors:  'Skia,  *Tkalaaas,  Dog 
aates,  Pkysiology,  Tkeraal  stresses 
tare  eoatrol,  Teaperatare. 
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AD-402   759  Div.      16 

(TISTM/MA)    CTS   price  $.75 

6570th  Aerospace  Medical   Research   Lab 

Aerospace   Medical    Div.,    Mr ight-Patter Ha   Air 

Force   Base,    Ohio. 

GASEOUS   EXCHANGE    IN   A    CLOSED   ECOLOGIC^i-    SYSTEI 

Final    rept.,    Apr    61-June   62, 

by   Sheldon   A.    London    and   Arselus   Hest 

Dec   62,    19p. 

Proj.  716A,  Task  716^03 

AMRL  TDR62  139         Uaclassified  rfbort 


Report  on  Space  Biology  Research. 
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MEDICAL  SCIENCES  -  Division  16 

difficulties  were  eBCouatered.  this  bioregeaerat- 
iag  UBit  could  be  operated  uader  closed  coadi- 
tions  for  390  hours.   Gas  aaalyses  iadicated 
C02  aad  02  levels  caa  be  aaiatained  at  desirable 
levels.   Material  balance  within  the  systea  was 
Bot  atteapted.   However,  aitrogea  aaalysis  of 
the  resultaat  fungal  aass  showed  that  data  oa  the 
basic  physiology  of  the  orgaaisa  is  required 
before  such  a  balBBCa  caa  seriously  be  atteapted. 
The  relatioBship  betweea  aissioB  requireaeats  aad 
the  level  of  biological  coaplexity  of  a  closed 
ecological  systea  was  discussed.   (Author) 


AD-402  762     Div.   16,  30 
(TISTM/PCR)  OTS  price  $.50 

St.  Louis  U.  School  of  Mediciae,  Mo. 

CONTINUOUS  SIMULTANEOUS  REGISTRATION  OF  SWEATING 

AND  BLOOD  FLON  IN  A  SMALL  SEIN  AREA. 

Fiaal  rept.,  Nov  61-Nov  62, 

by  Alrick  B.  Hertxaaa  and  Fraez  Flatk.  Feb  63, 

9p. 

Contract  AF33  616  7077  and  Graat  H4939,  Proj. 

7222,  Task  722204 

AMRL  TDR63  16  Uaclassified  report 

Report  oa  Biopkysics  of  Fligkt. 

Descriptors:   •Blood  circulation,  •Perspira- 
tioa.  Skin,  Instruaentation,  Calibration, 
Design,  Theraal  stresses,  Evaporatioa,  Heat, 
Measureaent . 
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AD-i;02  794     Div.   16,  32 
(TISTM/WA)  OTS  price  $16.00 

Maryland  U.,  College  Park. 

INDEX  CATALOGUE  TO  RUSSIAN,  CENTRAL  AND  EASTERN 

EUROPEAN.  AND  CHINESE  LITERATURE  IN  MEDICAL 

ENTOMOLOGY.   VOLUME  I.   OIPTERA. 

1963.  243p. 

Coatract  DA49  193ad2238 

Unclassified  report 

Descriptors:   •Bibliography,  •Diptera, 
Disease,  Disease  vectors.  Ecology,  Culicidae, 
Catalog. 


AD- 402  870      Div.   16 
(TISTB/AM)  OTS  price  $1.60 

Massachusetts  Inst,  of  Tech.,  Cambridge. 
INVESTIGATIONS  OF  THE  CHEMICAL  COMPOSITION  AND 
MOLECULAR  ORGANIZATION  OF  NERVE  AXONS. 
Report  for  1  May  62-30  Apr  63, 
by  Francis  0.  Schaitt.   29  Apr  63,  lip. 
Contrsct  Nonr1841  27.  Proj.  NR101  IOC 

Unclassified    rjeport 
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Division  16  -  MEDICAL  SCIENCES 

Oeicrtptorit   'Nerfe  cells,  •Neuroauscu l«r 

Stabi 11 ty,  X-rty 


traataittioa,  Protelm.  Stability.  X-ra 
diffractlaa  aaalytii.  Separation,  Cells 
(Biology),  lolecalar  structare,  Cephalo 


opoda, 


PkysicocHealcal    aad   aaalytical    studies    of   tke 
fibrous    protein    and    other    constituents    of    the 
axoplasa    of    the    giant    fibers    of    the    large    squid 
DosidiCHS    gigas    were    aade.       Axon    aaterial    was 
dissected    froai   a    large    nuaiber    of    squid    and    stock- 
piled   for    future    analysis.       Initial    experiaents 
were   aade    in    an    investigation    of   the    possible 
fuactlea    of    the    fibrous    protein   which    is 
ubiquitous    to   all    neurons.      Consideration   was 
gi»en    to    the    possible    role    of-neuronal    aacro- 
aolecules    ia    encoding    exper iaent i al    inforaation 
in    loag-tera  aeaory    and    learning.       (Author) 


AD-402  905 
(TISTM/AAH) 


Dl».      16 
OTS    price  I. 


75 


Pittsburgh   U. ,    Pa. 

THERMAL    STRESS   ON    CELLL'LAB    STRL'CTLRE    AND 

FUNCTION. 

Final    rept. 

by   Ralph   Bucksbaua.      Feb  63.    17p. 

Contract    AF33   616   B093,    Proj.    7222.    Task   72220i 

AMRL   TM63    U 

Vnclaitified  report 

Report  on  Btopkysics  of  Fligkt. 

Descriptorst   •Kidneyi,  •Tissue  cultures. 
Mice.  Physiology,  Teaperature.  Morphology. 
Cells,  Theraal  stresses. 

Mouse  kidney  cells  were  grown  on  coversltps  In  a 
specially  designed  perfusion  chaaber  which  per- 
aitted  continuous  change  of  aediua,  aicroscopic 
exaaination  and  photography,  and  precise  teapera- 
ture aeasureaent  and  control.   Cells  were  ex- 
posed to  noraal  body  teaperature  for  a  tiae  and 
then  to  an  elevated  teaperature  for  a  period  of 
one  to  ten  ainutes.   The  teaperature  then  was 
returned  to  noraal.   Observation  of  the  cells 
revealed  a  standard  pattern  of  response.   Cells 
appear  generally  noraal  up  to  42  C.   Studies  were 
aade  at  47.  50.  53.  and  56  C.   The  tIae  to  reach 
any  stage  of  daaage  Is  a  factor  of  about  4.5  for 
each  3  C  Increase  In  heat-shock.   The  duration  of 
exposure  to  elevated  teaperature  was  found  not 
to  be  as  iaportant  as  the  aaxiaua  teaperature 
reached.   A  series  of  curves  showing  the  distri- 
bution of  cells  in  various  stages  of  cell  daaage 
witb  teaperature  is  presented.   (Author) 


AD-402  913     Dlv.   16 
(TISTB/AW)  OTS  price  $.75 

Biotechnology  Lab.,  U.  of  Calif..  Los  Angeles. 

MEASURING  PERFORMANCE  CHANGES  IN  HiGHLY  TR  \N- 

SIENT  EXTREME  HEAT  STRESS:   RATIONALE.  PROBLEM. 

AND  EXPERIMENTAL  PllOCEDURES. 

Technical  rept.  July  61-July  62. 

by  Hllde  Greth  and  John  Lyaan.   Jan  63.  22p. 

Contract  AF33  616  6763.  Proj.  7222.  Task  722204 

AMRL  TDR63  1 

Uaelassified  report 

Report  on  Biophysics  of  Flight. 

Devcriptorst   "Stress  (Physiology).  "Heat 
tolerance.  Test  aethods,  Perforaance  tests. 
Pain.  Thresholds  (Physiology).  Anxiety,  Fear 
Streai  (Paychology) ,  Man.  Measureaent. 

A  review  of  tke  existing  state  of  the  art  for 
handling  huaan  perforaance  under  transient  heat 
stress  is  presented.   It  was  concluded  that  it 
weald  be  necessary  to  develop  a  new  aethodology 


based  on  'mlcro-per 
assess  severe  local 
as  relevant  to  cont 
The  test  procedure 
t I onal  e  that  a  pr In 
can  be  varied  accer 
order  to  maintain  a 
performance  level  c 
the  moment -t o-moaen 
1 1  on  to  the  primary 
been  suggested  to  h 
c i s i on-mak i ng  and  v 


formance'  measurements  to 
laed  transient  heat  stresses 
eaporary  flight  problems, 
proposed  Is  based  on  the  ra- 
ary  task  with  difficulty  that 
ding  to  subject  error  In 

relatively  constant  subject 
an  be  used  as  a  measure  of    i 
t  perceptual  load.   In  addi-  < 

task,  secondary  tasks  have 
elp  siaulate  problems  in  de- 
erbal  communication.   (Author) 


AD-402  923      Dif.   16 
(TlSTM/fCR)  OTS  price  |8.60 

Seato  Mtsiiical  Research  Lab.,  Saa  Fraacisco, 

Calif. 

SEATO  MEDICAL  KESEARCH  PROJECT. 

Quarterly  Research  progress  rept.,  1  Jaa- 

31  Mar  o3. 

22  Apr  63.  B9p. 

Unclassified  report 

Descriptors:   •Coaauaicable  diseases, 
•Arthropods,  Gastrointestinal  systea, 
Escherichia.  Viruses,  l^acepha  1  i  t  i  s  viruses, 
Culicidae,  Diptera,  Mites.  Ticks.  Insecticides. 
Tolerances  (Physiology).  Heaosporidi a. 
Diseases.  Fishes.  Animals.  Gastropoda. 
Veterinary  aedicine.  Ecology.  Tissue  culture. 
Disease  vectors. 

Research  projects  at  the  SEATO  Medical  Research 
Laboratory  are  suaaarized.   The  priaary  eaphasii 
of  the  projects  is  the  arthropod-borne  diseases 
of  Thailand.   Specific  projects  are  concerned 
with:   acute  gastroenteritis,  enteric  infections, 
arthropod  infectioas,  rickettsial  diseases, 
insecticide  tolerance  of  aosquitoes,  zoonotic 
diseases,  veteriaary  aedicine,  and  ecology  and 
control  of  disease  vectors  and  reservoirs. 


AD-402  <?61      Dlv.   16 
(TISTM/CCH;  OTS  price  $3.60 

Kelo  V.    School  of  Medicine,  Tokyo  (Japan). 
RELATION  BETWEEN  THE  ELECTRORET INOGR  AM  (ERG)  AND 
SINGLE  CELL  ACTIVITIES  IN  THE  RETINA, 
by  Tsuneo  Toalta.   22  Feb  63,  27p. 
Grant  DA  CRD  AG  S''2  544  62  G2 

Uaclaastfled  report 

Descriptors:   "Retina,  'Electrodes,  •Elec- 
trolytes (Physiology),  Vision,  Eye,  Elec- 
tronic equlpaent.  Ganglia,  Identification, 
Inst ruaent at  Ion,  Aaphlbiant,  Otcl 1 loicoptt. 
Cells  (Biology). 

Atteapt  at  Identifying  the  cell  types  that  aake 
sources  of  the  ERG  coaponents  Is  continued.   Of 
the  three  groups  of  responses  recorded  froa 
single  units  In  the  frog's  retina,  only  the 
Greup-II  responses  were  left  suspected  to  be 
constituents  of  the  ERG,  but  the  present  work  ex- 
cludes this  possibility,  since  It  Is  probable 
that  the  responses  In  question  arise  froa  the 
soaa  and/or  dendrites  of  ganglion  cells  that  con- 
tribute little  to  the  ERG.   The  failure  to  re- 
cord any  constituents  of  the  ERG  In  the  frog  letf 
research  In  two  directions.   One  is  the  effort  t* 
aake  Intracellular  recording  possible  froa  cell 
types  ether  than  those  already  studied.   A  tech- 
nique of  ■ ■ harpooni ng* ■  single  cells  with  pipets 
at  high  aoaentary  acceleration  Is  being  tested 
and  will  aake  a  subject  in  the  coaing  year.   Tke 
other  is  to  apply  the  conventional  technique  to 
aaterlals  other  than  the  frog  and  tee  If  the 


46 


loealtiatloa  of  ERG  constituents  Is 
these  aaterlals.  Aaong  several  ania 
the  carp  is  subject  to  a  aore  thoroui 
Studied  are  properties  of  Group-Ill 
(S-potent ials) ,  and  the  spatial  dist 
ERG  coaponents  In  the  focal  and  non- 
of  the  retina.   (Author) 
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AD-402  969      Dlv.   16 
(TISTM/PCR)  OTS  price  $. 
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Kanasawa  U.  Medical  School,  Ishlkawa  papan), 
STUDIES  ON  DEOXYRIBONUCLEIC  ACID  MEt4$0LISM, 
Final  rept.  15  Jan  62-14  Jan  63, 
by  Yasuyuki  Takagi.  14  Jan  63,  23p. 
Contract  DA92  557FEC34525 

Unclassified  il^port 

Descriptorst   'Desoxyr Ibonucleic  acids. 
Synthesis  (Cheaistry),  Dl st i 1 lat loi ,  Trttlated 
coapounds,  Escherichia,  Starvation,  Chroa- 
osoaes.  Genetics,  Dynaalcs,  Tables,  Metabollsa. 
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AD-402   971  Dlv.       16 

(TISTM/MA)    OTS   price  $.75 

Jlkel    U..    School    of  Medicine,    Tokyo 
STUDIES   ON    THE  MECHANISM   OF   CELL    DAM 
AND   KIDNEY    CELLS    AND    IN    HEART    MUSCLE 
REVEALED    BY    ELECTRON    MICROSCOPY. 
Final    rept.    15   Nov   61-14  Nov   62, 
by   Faalkasu  Takakt.      14  Nov  62,    16p. 

Unclassified 


report 


Descriptors!   "Cells  (Biology),  •KlUney, 
•Liver,  "Heart,  Pathology.  Electron  alcros- 
copy.  Mtcrosoaes.  Cy tocheal  stry .  Ratis. 
Toxicity.  Drugs,  Poisoning. 
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MEDICAL  SCIENCES  -  Division  16 

yellow  phosphorus  poisoning,  liver  injury  appear- 
ed In  the  peripheral  zone.   Electron  aieroscopl- 
cally  the  aaln  changes  consisted  of  (a)  transi- 
tional figures  between  REr  to  SEr,  (b)  swelling 
of  al tochondria,  (e)  decrease  of  glycogen,  (d) 
appearance  of  lipid  droplets,  (e)  enlargeaent  of 
nucleoli,  (f)  decrease  and  disappearance  of 
Palade's  granules,  etc.   These  figures  were  first 
encountered  at  15  ainutes.  and  they  becaae  proai- 
nent  with  the  lapse  of  tiae.   (Author) 


AD-403  108     Dlv.   16 
(TISTM/PCR)  OTS  price  $1.60 

Jikei  U.  School  of  Medicine,  Tokyo  (Japan). 
GENETI.C  ANALYSIS  OF  MICROORGANISM  BY  MIXED  INFEC- 
TION OF  ACTIVE  PHAGE  PARTICLES  AND  PHAGE  OR  BAC- 
TERIAL DNA. 

Final  rept.  ne.  1,  20  Jaa  62-19  Jan  63, 
by  Isaau  Kondo.  19  Jan  63,  7p. 
Contract  DA92  557FEC35778 

Unclassified  report 

Descriptors:   aCenetics,  •Microorganisas. 
"Bacteriophages.  "DesoVyribonucleic  acids. 
Glucose,  Nucleic  acids,  Monosaccharides, 
Salaonella.  Antigens  and  antibodies, 
Sediaeatatlen. 
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AD-403  109     Div.   16.  20 
(TISTi/MA)  OTS  price  $1.60 

Hokkaido  U.  (Japan). 

EFFECTS  OF  RADIATIONS  ON  CELL  DIVISION  AND 

CHROMOSOMES  IN  ANIMALS. 

Final  rept.  no.  2,  15  Dec  61-14  Dee  62, 

by  Sajiro  Hakino.   14  Dec  62,  12p. 

Contract  DA92  557FEC34^62 

Unclassified  report 

Descriptors:   aRadiation  effects,  ax  rays, 
•Chroaosoaes,  "Mitosis.  Beta  pprticles. 
Orthoptera.  Tissue  culture.  Genetics,  Dro- 
sophila.  Paraaeciua.  Man,  Insects.  Radio- 
protective agents.  Antigen-antibody  reactions. 
Mice.  Reproductive  systea. 

Effects  of  radiations  on  cell  division  and 
chroaosoaes  in  aniaals  were  studied  froa  various 
stand  points.   X-  and  beta-irradiations  on 
grasshopper  speraatocy tes  were  investigated  using 
various  cheaicals  with  special  regards  to  the 
radioprotect ion.   The  effects  of  single  or  re- 
peated X-irradiation  on  chroaosoaes  of  huaan  in 
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Division  16  -  MEDICAL  SCIENCES 


vitr*  ecll  Use  ««r«  ttiidlcd.  Geaetlc  t 
•■•■•11«(  ia  tk«  ■•■t*  pcyalatlcBi  «liofe 
tart  feava  raeaivtd  X-lrra41atlaa  vara' la 
gatad.  Effacti  af  X-rajrt  aa  tka  iparaat 
af  Draiapklla  vara  ttadlad  aad  tka  affac 
gama-irradlatlaa  aa  aatla^  typa  af  Para 
vara  atadiad  aalag  P.  palyeariaa  which  h 
blaary  aatlag  tjrpa.  Maay  aa«  claaaa  «ar 
taiaad  bj  tha  applleatlaa  af  gaaaa-lrrad 
Thaaa  claaaa  ««ra  vary  aaafal  ta  aaaljraa 
gaaatle  bahaviaar  af  Paraaacla  aad.  fvrth 
atadlaa  are  la  pragraaa.  laaunalogical 
•f  lathally  Irradiated  alee  which  recalv 
Jectlaa  af  heterelogaas  ipleaa  cell*  waa 
Hlatalaglcal  abservatlana  an  aplaeni  war 
aat  aa  a  tappleaeatal  axperiaeat.  Tha  a 
af  X-lrradlatlaa  aa  tha  pragnaacjr  rata  1 
racalvad  palyavalatlaa  traataaat  ware  In 
gated.  Tha  laplaatatlaa  af  haraaae-lada 
paljravalatad  agga,  25  X-lrradlatlaa  la  a 
(Aathar) 
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AO-403  110 
(TISTH/CCH) 


DlT.   16 
OTS  price  U.60 


Chlba  U.  (Japaa). 

STUDIES  ON  inONOLOGICAL  DIAGNOSIS  AND  THERAPY 

or  PAIA60NINIASIS. 

Plaal  rapt..  1  Mar  62-28  Peb  63. 

by  laaea  Yekagawa.  28  Feb  63.  i3p. 

Caatract  0A92  557rEC35859 

Oaclaaalfled  repart 

Daacriptari!   •Infectlona.  •Paraaltea,  Aatl- 
blatlea,  laaunalagy.  Therapy,  Dlagaaals, 
Platyhalalathi. 

laaaaalagleal  dlagaaala  aa  a  aereenlng  aethad  far 
paragaalalails  was  aada;  115.866  ladlvldaalt 
ware  exaalaed  latradaraal  teat  with  V.B.S.   Anti- 
gen la  Japan  darlag  195^  -  1961.  Steal  exaalna- 
tlans  aad  caapleaeat-f Ixatlaa  teats  were  per- 
feraed  ea  paaltlve  aad  daabtfal  tl^ln  reactars. 
Paraganlaaa  eggs  wore  feand  la  the  steals  af 
pasltlva  skin  reactars,  bat  aat  In  these  of  nega- 
tive reactars.   It  was  faund  that  the  Intraderaal 
test  was  specific  far  paragealalasls.   Pealtlvo 
skla  reactors  were  Incladed  of  present  and  past 
lafectlaas,  aad  were  aot  always  shown  tke  present 
states  af  laag  flake  lafectlaas.   Cheaotherapy  of 
paragaalalasls  with  Blthlenol,  in  which  stadles 
aa  the  aiaiaaa  effectlre  dose  of  Blthloaol  and 
chaagea  af  abnoraal  shadows  In  chest  X-ray  ex- 
aalaatlaas  after  traataaat  with  Bithlonal,  were 
aade.   Eighty  cases  af  paraganlaiasls  were 
treated  with  daily  dase  20ag/kg  -  50ag/kg  of  Bltin 
(Bltklaaal)  every  other  day  far  5-15  tiaes  and 
eaaplatad  the  follow-«p  observatloas  far  1  year 
after  the  treataents.   Seventy-eight  oat  of  80 
casea  wore  cared  coapletely.   Aaong  129  abnoraal 
■hadaws  fanad  in  78  cases  before  treataeat, 
20.9](  af  thaa  ware  absarbed  laaedlataly  after 
caapletlaa  af  treataent  and  aost  of  thoa  were 
absorbed  darlag  the  period  froa  1  -  3  aoaths 
after  treataeat.   The  aiaiaaa  effective  doaa  af 
Bitia  was  daily  dase  30Bg/kg  every  atker  day  for 
10  tlaos  aad  tka  ekast  X-ray  exaaiaatlaaa  after 
tka  traataeats  have  practical  valaes. 


AD-403  118     Div.   16 
(TISTM/CCH)  OTS  price  $8.60 

Nagasaki  D.  (Japaa). 

ON  THE  ROLE  OF  THALAMIC  AND  RETICULAR  FORMATION 

UPON  THE  FREQUENCY  RESPONSE  ACTIVITIES  OF  THE 

GENERATOR  OF  ELECTROENCEPHALOGRAM  AND 

■TOTONOGRAM. 

Plaal  rept.  ao.  1,  1  Jaa-31  Dae  62, 

by  Kaaaake  Sato.   31  Dec  62,  89p. 

Caatract  DA92  557PKC3576i 

Oaclassified  repart 


Oescriptarst   'Electroencephalography,  •Vision, 
•Brain,  •Thalaaas.  Freqoency,  Theory,  Measare- 
Boat,  Cerebral  cortex,  Sensory  aechaalsa, 
Reactiea  (Psychology),  Medical  equipaent,  Re- 
cording aysteas,  Stlaalatlon. 

Theoretical  aad  axperlaental  stadias  an  the 
activities  of  nonspecific  and  specific  projectloa 
•y*teas  hidden  in  the  electroencephalograa  were 
eaadacted  froa  the  standpoint  of  the  randoa  proc- 
ess ia  a  stochastic  servosystea.   It  was  verified 
that  EEG  activity  (frequency  response)  is  not 
only  eqaivalent  to  the  excitability  cycle  of  an 
excitable  systea,  bat  to  an  extension  of  the 
spectral  sensitivity  curve  of  the  visual  systea 
aad  response  area  of  the  audltary  systea. 
Cerebral  EEG  activities  were  elicited  by  coatre- 
aodiaa  aad  aldbraln  reticular  stlaulation  of  low 
frequency.   A  high  frequency  reticular  stiaula- 
tion,  by  which  electrocortlcal  arouaal  was  in- 
duced in  EEG.  followed  an  Inhibitory  and  aug- 
aeatative  processes  to  reduce  and  enhance  re- 
spectively the  flicker  activity  of  low  frequency. 
It  was  inferred  froa  the  above  theoretical  and 
experiaeatal  results  that  servoaechanlc  rales  of 
nonspecific  and  specific  projection  systeas  are 
capable  of  observing  in  the  EEG  activities. 
On  the  saae  roles  in  the  descending  reticular 
systea,  soae  theoretical  and  experiaeatal  evi- 
dences were  deaoastrated  in  the  ayotoaagraphlc 
(MT)  activity.   (Aathar) 


A0-i03  119     Div.   16 
(TISTM/CCH)  OTS  price  $4.60 

Tokyo  Maalcipal  Taaagaaa  Haspital  (Japaa). 

THE  STUDY  ON  THE  PATHOGENESIS  OF  INTESTINAL 

INFECTIONS. 

Final  rept.  no.  2,  1  Feb  62-31  Jan  63, 

by  Kasuaine  Kobari.   31  Jaa  63,  1v. 

Caatract  0A92  557FEC34616 

Uaclaasifi«d  report 

Descriptors:   •lafectioas,  •lateatiae, 
•Pathology,  Diagnosis,  Shigella,  Salaoaella. 
Vibrio,  Claasifl&atlon,  Histology. 
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AD- 403  270     Div.   16 
(TISTM/CCH)  OTS  price  $1.10 

Beraice  P.  Bishop  Meseua,  Honolulu,  Hawaii. 

POTENTIAL  VECTORS  AND  RESERVOIRS  OF  DISEASE  IN 

NEH  GUINEA  AND  SOUTH  ASIA. 

Annual  progress  rept.,  Apr  62-Mar  63. 

by  J.  L.  Gressitt.   Mar  63.  5p. 

Grant  DA  H049  193  62  G65 

Uaclassifiad  report 

Descriptors:   •Disease  vectors,  "Arthropods, 
•Aniaals,  Ecology,  Medical  research, 
Parasitas. 
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AD-403   271  Div.      16 

(TISTM/AAR)    OTS   price   |2.60 


Saa 


Naval  Radiological   Defease  Lab 

Calif. 

MUTUALLY   TOLERANT    HOST   AND   DONOR    TYPE 

LOGICALLY   COMPETENT   CELLS    IN    MOUSE   RADIATI 

CHIMERAS, 

by  H.  E.  Davis,  Jr.,  M.  L.  Tyaa.  and 

19  Mar  63,  22p.  NRDL  TR630 

Unclassified  r 


Descriptors:  •Cells,  •Tlssuos,  laailAology, 
Mice,  Hewopoietic  systea.  X-rays,  R^^iation 
effects,  Transplantation. 


Host  typo  iaauaological ly  coapo 
fouBd  la  4  out  of  15  UF1  (host 
loag-livad  radiatioa  aouse  chia 
these  4  chlaeras  also  had  donor 
cells.  Therefore,  the  host  and 
coapeteat  cells  aust  have  co-ex 
of  autual  hoaograft  tolerance. 
11  chlaeras  tested,  6  did  not  e 
iaaunocoapetent  cells,  while  5 
host-derived  iaauno logical  acti 
iaaunocoapetent  cells  were  dete 
4  of  the  15  UF1-C3H  chlaeras. 
strain  A)  iaaunocoapetent  cells 
also  in  two  A-LAF1  radiation  ch 
other  head,  10  C3HD2F1  radiatio 
apparcBtly  did  not  contain  host 
genie  cells.   (Author) 
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AD-403  274 
(TISTM/AAR) 


Div.   16 
OTS  price  $1.10 


Pasadena  Foundation  for  Medical  Hesea 

RADIOPROTECTIVE  AGENTS.   A  CORRELATIVE 

RNA  CONTENT  AND  THE  DEGREE  UF  KAUIORES 

CELLS  IN  VITRO. 

by  Donald  E.  Rounds  and  Mllliaa  C.  Sli 

5P. 

Caatract  AF4I  657  337,  Task  775702 

SAM  TDR63  17 

Uaelassified  re 


Descriptors:   •RiboBucleic  acids, 
Gaaaa  radiation.  Nucleic  acid,  $yn 
Ribonuclease,  Radioprotective  agen 
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MEDICAL  SCIENCES  -  Division  16 

cytoplasaic  basophilia  revealed  substaatial ly  la- 
creased  optical  density  within  4  hours  of  incuba- 
tion with  HNA.   The  delay  in  a  protective  re- 
sponse during  this  period  aay  have  been  due  to 
the  tiae  required  for  digestion  and  resynthesis 
into  an  active  radioprotective  agent.   A  corre- 
lation between  RNA  synthesis  and  the  radio- 
protective response  coafiraed  this  hypothesis. 
(Author) 


AD-403  275     Div.   16,  28 
(TISTB/AM)  OTS  price  $2.60 

Pasadena  Foundation  for  Medical  Research,  Calif. 

A  TEST  FOR  SPEECH  DISCRIMINATION  COMPOSED  OF  CNC 

MONOSYLLABIC  MORDS  (N.  U.  AUDITORY  TEST  NO.  4), 

by  Toa  M.  TiUaan,  Rayaond  Carhart,  and 

Laura  Nilber.   Jan  63.  22p. 

Contract  AF4I  657  4I8.  ProJ.  7755.  Task  59670 

SAM  TDR62  135 

Unclassified  report 

Descriptors:   "Speack  recognition.  *Audioaetry, 
•Hearing,  Intel  1 igibll t«y.  Diagnosis,  Test 
aethods.  Tests. 

The  N.  U.  Auditory  Test  No.  4  is  coaposed  of  two 
lists  of  50  CNC  nonosyllabic  words  each  that 
confora  to  the  phoneaic  balance  advocated  by 
Lehiste  and  Peterson.   The  lists  were  given  twice 
to  three  different  groups  of  16  subjects  —  those 
with  noraal  hearing,  those  with  conductive 
losses,  and  those  with  sensorineural  losses. 
During  each  test,  six  presentation  levels  of 
ascending  intensities  were  used,  the  total  range 
being  froa  -4  db  to  +40  db  sensation  level. 
The  three  types  of  subjects  evidenced  articula- 
tion functions  of  the  sane  shape,  but  the  func- 
tions for  sensor ineurals  were  of  gentler  slope 
than  for  the  other  two  groups.   The  discrinina- 
tion  scores  for  list  1  were  slightly  higher  than 
for  list  II.   During  the  retest,  the  discrinina- 
tion  scores  iaproved  slightly.   Scores  between 
lists  as  well  as  those  fron  test  to  retest  showed 
relatively  high  positive  correlation.   There- 
fore, the  N.  U.  Auditory  Test  No.  4  seeas  to  be  a 
valuable  tool  for  the  ueasureuent  uf  phoneuic 
discr iainat ion.   (Author) 


AD-403  380     Div.   16 
(TISTM/CCH)  OTS  price  $1.10 

School  of  Aerospace  Medicine,  Brooks  Air  Force 

Base,  Tex. 

CORTICOSTEROIDS  IN  HUMAN  PAROTID  FLUID  FOLLOWING 

ORAL  HYDROCORTISONE  DOSAGE. 

by  Ira  L.  Shannon  and  Fred  H.  Katz.   Apr  63,  3p. 

Task  775602 

SAM  TDR63  12 

Uaelassified  report 

Descriptors:   "Dentistry,  •Saliva,  •Cortico- 
steroid agents,  Man. 
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Division  16  -  MEDICAL  SCIENCES 

AD-403  ^0^  OiT.   16.  1.  23 

(TISTA/LSK)  OTS  price  $3.60 

Bell  Helieepter  Co.,  Rort  Morth,  Tex. 
A  STUDY  TO  DETERMINE  HON  NELL  RATE  CAN  BE  DIS- 
CRIMINATED AND  CONTROLLED, 
by  LoMell  E.  Hilkersoa.   15  Dec  58.  3Sp. 
0226  ^20  00^ 
Contract  Noarl67000 

Uaclascified  report 

Deacriptort:   "Helicopters,  'Pilots,  'Per- 
ception, Psychoaetrics,  Velocity,  Control, 
Sensitivity.  Statistical  analysis.  Flight 
instraaents,  Fliglit  siaulaters.  Motion, 
Perforaaac*  tests.  Positioaing  reactions. 


rue  Ar 

lighte 

Judgae 

copter 

eral  r 

coapli 

kaowa 

trolle 

soae  s 

and  CO 

should 

flight 

were  u 

syabol 

panded 

eight 

analys 

groaps 

positi 

circle 


ay-N 
d  th 
nt  a 

pil 
ates 
ah  t 
of  h 
d  Mh 
yabo 
ntro 

thi 
-aai 
sed 
».  a 

or 
tria 
is  0 

tes 

on  e 

( 


avy 
e  ne 
nd  c 
ot  a 

of 
he  o 
on  « 
en  e 
1  or 
lied 
s  in 
ve  a 
as  s 

lia 
coat 
Is  i 
f  th 
ted 
rror 
Aath 


Instr 
ed  fo 
ontro 
ust  1 
aovea 
ae  ta 
ell  r 
acodi 
i  nde 
Mith 
foraa 
ad  ei 
ubjec 
e  aad 
racte 
n  eac 
e  dat 
aade 
s  Hhe 
or) 


uaen 
r  ao 
1  of 
earn 
ent 
sk  0 
ates 
ag  r 

X. 

in  a 
tioo 
ght 

IS. 

a 
d. 

h  of 
a  re 
saal 
a  as 


tatio 
rein 

rate 

to  j 
bef  or 
f  hov 

can 
ate  t 
Assua 
ccept 

be  e 
f  ligh 

They 
c  i  rcl 
Each 

the 
veale 
ler  f 
iag  t 


n  Prograa 
foraation 
s.   The  ea 
udge  and  c 
e  he  is  ab 
ering.   Li 
be  judged 
hrough  the 
ing  they  a 
able  liait 
needed.   S 
t-experien 
were  pres 
e  Mhich  ei 
subject  Ma 
four  condi 
d  that  eac 
inal  rate 
he  contrac 


has 

of  t 

bryo 

ontr 

le  t 

ttle 

and 

use 
re  J 
s.  h 
ixte 
ced 
ente 
ther 
$  gi 
tion 
h  of 
and 
ting 


spot- 
he 

heli- 
ol  sev- 
o  ac- 

i  s 
con- 

of 
udged 

OM 

en 

people 
d  two 

ex- 
»en 
s,   Th 

the 
final 


AO-403  ^02     OiT.   16 
(TISTH/CCH)  OTS  price  $3.60 

Biotechnology  Lab.,  U.  of  Calif.,  Los  Angele 

UPPER  EXTREMITY  PROSTHETICS  RESEARCH.   HUMA.« 

TRACKING.   SENSORY-MOTOR  CONTROL. 

Progress  rept. 

15  Mar  63.  27p.  63  17 

Ceatracts  V1005M2075.  N123  60530  23558.  aad 

Great  OVR  RD1201M63 

Oaclassif ied  report 


Descriptors:   "Prosthetics,  "Tracking, 
"Motor  reactions.  Control,  Errors,  Pneuaatlc 
systeas,  Aras,  Perforaance  tests.  Tracking 
telescopes. 

Coatents:   Upper  extreaity  prosthetics  re- 
search; Fundaaental  studies  to  establish  body 
control  sites  for  application  to  externally- 
poHered  prostheses,  Coaponent  developaent  studies. 
Control  engineering  survey.  Analysis  of  existing 
externally-powered  prostheses  and  developaent 
of  advanced  design  specifications,  Developaent 
of  elect ro-pneuaat i c  lock-and-1 i f t  systea. 
Research  on  the  perforaance  of  huaan  operators 
of  tracking  systeas;  Perforaance  evaluation  of 
variab>es  of  the  optical  systea  on  the  NOTS 
tracking  siaulator,  Multiaan  tracking  studies. 
Literature  review:   an  integration  of  various 
areas  of  visual  perception  applicable  to  target 
acquisition  and  tracking  probleas.  Research  on 
sensory-aotor  control. 


AD-^03  481      Div.   16 
(TISTM/CCH)  OTS  price  $1.60 

School  of  Aerospace  Medicine,  Brooks  Air  Force 
Base,  Tex. 

A  DIGITAL  READOUT  TECHNIC  APPLICABLE  TO  LAB- 
ORATORY AND  AEROSPACE  MEDICAL  MONITORING  OF 
PHYSIOLOGIC  DATA. 
Feb  63.  Up. 
Tatk  7930C2 
SAM  TDR62139  Unclassified  report 


Descriptors:   "Medical  equipnent,  "Space  aedi- 
cine,  "Monitors,  Respiration,  Blood  pressure, 
Heart,  Blood  volume.  Telemeter  systeas.  Digi- 
tal coaputers.  Instrumentation. 

This  report  describes  a  technlc  for  digital  read- 
out of  systolic  and  diastolic  blood  pressure, 
heart  rate,  and  respiratory  ainute  voluae,  appli- 
cable to  wire  teleaetry  in  the  laboratory  as  well 
as  wireless  teleaetry  from  aerospace  vehicles. 
General  description  of  the  technic  and  specific 
construction  details  are  given.   (Author; 


SO 


17.    METALLURGY 


AD-i02  580      Div.   17,  U 
(TISTM/AM)  OTS  price  119.75 

Foreign  Tech.  Div.,  Air  Force  SytteaU  Coaaand, 
Mright-PattersoB  Air  Force  Base,  Ohiji. 
SINTERED  CORUNDUM  (Specheaayy  Koruad) 
by  N.  M.  Pavlushkia.  18  Apr  63,  300p 
FTb  IT62  912 

Uaclatiified 


Descriptors:  "Textbooks,  "Sinteri 
"Coraadua,  Aluainua  coapounds,  Oxi 
Sapphires,  Crystal  lattices.  Mecha 
properties.  Abrasives.  Clay  aiaera 
fractory  aaterials,  Griaders.  Grin 
wheels.  Industrial  equipaent.  Part 
Recrystalliiation,  Additives.  Micr 
Group  I  eleaents.  Group  II  eleaent 
eleaeats. 

This  book  gives  an  account  of  the  pa 
by  syathetic  sintered  corundua  in  va 
branches  of  engineering.  The  proper 
aethods  of  preparing  sintered  corund 
described,  and  its  fields  of  applica 
considered  in  detail.  The  book  is  i 
engineering-technical  and  scientific 
involved  in  the  production  and  utili 
sintered  corundua  in  engineering.   ( 
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AD-402  600 
(TISTM/BRM) 


Div.   17 
OTS  price  $1.10 


Foreign  Tech.  Div..  Air  Force  Systea 

Nright-Patterson  Air  Force  Base,  Oh i 

STUDYING  THE  HARDNESS  OF  TUNGSTEN  AT 

RANGES  OF  FROM  aO-2700  DEGREES, 

by  G.  S.  Pisarenko  and  V.  0.  BorisenI 

7p. 

FTD  TT63  101 


Unclassified  import 


Trans,  froa  Ukrainian  Periodical,  Do 
Akadeaii  Nauk  Ukrains'koi  RSR.  no.  8 

1056.  1962. 

Descriptors:   "Tungsten,  High  teap 

research,  Deterainat ion.  Test  aeth 

Deforaation.  Plasticity,  Measureae 
Hardness. 


AD-402  619     Div.   17 
(TISTM/BRW)  OTS  price  $7.60 

Denver  Research  Inst.,  Colo. 

A  FUNDAMENTAL  INVESTIGATION  OF  THE  AlJIOY 

BEHAVIOR  OF  THE  RARE  EARTHS  AND  KEL 

Final*  technical  rept.  for  1  Nov  59-31 

by  J.  F.  Nachaan,  C.  E.  Lundin,  and 

Yaaaaoto.   Jan  63,  67p. 

Contract  AF33  616  6787,  Proj.  7021 

ARL  63-15 

Uaclassif ied 


Descriptors:  "Rare  earth  eleaenti 
Praseodyaiua.  Sauariua,  Vapor  prei 
Measureaeat.  Phase  studies.  X-ray 
analysis.  Density.  Hardness.  Crysi 
Melting,  Freezing,  Transition  teaj 
Crystal  lattices.  Heat  of  (ubliaai 
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AD-402    630  Div.       17 

(TISTM/BRM)    OTS    price    $1 


10 


Nuclear  Metals.  Inc.,  Concord,  Mass. 
REFRACTORY  METALS  PHASE  DIAGRAMS. 
Quarterly  progress  rept..  1  Oct-31  Dee  62. 
by  E.  J.  Rapperport.  8  Feb  63,  7p.  NMI  92^9 
Contract  AF33  616  7157 

Unclassified  report 

Descriptors:   "Heat  resistant  metals  and  al- 
loys, Molybdenua  alloys.  Titanium  alloys. 
Zirconium  alloys.  Tungsten  alloys.  Palladium 
alloys.  Indium  alloys,  Niobiua  alloys.  Ruthen- 
iua  alloys.  Tantalum  alloys.  Rhodium  alloys. 
Hafnium  alloys.  Osaiua  alloys.  Rhenium  alloys. 
Phase  studies. 

This  report  summarizes  the  work  performed  on 
refractory  metals  phase  diagraas.   (Author) 


AD-402  707      Div.   17 
(TISTM/BRN)  OTS  price  $7.60 

Fansteel  Metallurgical  Corp.,  North  Chicago,  111 

TUNGSTEN  SHEET  ROLLING  PROGRAM. 

Final  rept.  1  June  60-1  Mar  63, 

by  George  C;  Bodine,  Jr.  1  Mar  63,  1v. 

Contract  N0w60  0621 

Unclassified  report 

Descriptors:   "Tungsten,  Sheets,  Metal  plates. 
Processing,  Cold  working.  Rolling  mills. 
Sintering,  Heat  treatment.  Manufacturing 
lethods.  Mechanical  properties,  Micro- 
structure.  Hardness,  Powder  metallurgy. 

Powder  metallurgy  tungsten  plate  and  sheet  has 
been  produced  in  quantity  according  to  optimum 
processing  procedures  developed  in  the  pilot 
powder  and  sheet  phases.   Inspection  and  test 
results  show  the  material  to  be  of  good  quality 
but  not  as  consistent  as  full  scale  pilot  mate- 
rial.  Part  of  the  inconsistency  results  from 
deviations  in  original  dimensional  targets  and 
the  resulting  processing  changes;  and  part  is 
the  result  of  the  diminishing  degree  of  process 
control  which  invariably  occurs  during  the 
transition  froa  pilot  to  production  runs.   This 
final  report  contains  a  condensation  of  all  sig- 
nificant information  contained  in  previous 
interim  reports,  subsequent  work,  a  complete 
description  of  the  finished  articles,  and  recoa- 
aendations  based  upon  the  work  conducted  in  the 
prograa.   (Author) 


AD-ii".:  780     Div.   17,  26 
(TISTM/AM)  OTS  price  $3.60 

Araour  Research  Foundation,  Chicago,  111. 
IMPROVED  PRODUCTION  OF  PONDER  METALLURGY  ITEMS. 


II 


Division  17  -  METALLURGY 

IitcrlB  ttehaleal  4*e«atatary  progress  r«pt. 

1  Jii-31  ■•r  63, 

ky  K.  rarrcll  aad  N.  N.  Parikh.   31  Bar  63,  29p. 

Caatraet  AF33  657  9U0,  ProJ .  7  911 

ASO  TDI7  911,  vol.  3 

Oaelassified  report 

Ooseriptorst   •Slatoriag,  •Powdor  aotals. 
•Alloys,  Oeasity,  Partlclo  slto,  iolyb- 
doaaa  alloys,  Choaieal  aaalysis.  Oxygon, 
Nitregoa,  Iroa  alloys,  Adsorptioa.  licro- 
stroctaro,  AtOBliatloa,  Powder  ■etaUargy. 


Tke  reaalts  of  slateriag  stodies  en 
saperalloy  powders  aad  ea  syntkesiie 
poaders  are  discassed.  Tke  tiae  and 
eoadltioas  for  optiaaa  sintering  are 
aad  tke  aetal lographie  structures  of 
Materials  are  exasiiaed.  Also,  tke  c 
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lets  by  powder  aetaUurgy  teckaiqaes 
fairly  weU  establisked.   (Antkor) 
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AD-i02  793      DlT.   17 
(TISTP/HFA)   OTS  price  •i.60 

Aerospace  Corp.,  Los  Angeles,  Calif. 

THIHALLY-ACTIVATED  DEFOMATION  OF  THE  BODY 

CINTCIEO  CUBIC  MKTALS  AT  LOM  TEMPERATURES, 

by  H.  Conrad  aad  M.  Hayes.  5  Bar  63.  38p.  TDB169 

3240  11TN7 

Coatract   APOi  69$   169 

SSO  TOR63  46 

* Uaclassi fled  report 

Descriptors:   "Betels,  *Betallic  crystals. 
Heat  of  activation.  Low  teaperature  researck, 
Syaaetry  (Crystal lograpky) ,  Skear  stresses, 
Tkeraal  stresses.  Dcforaatioa,  Transition 
eleaents,  Crystal  structure,  Nucleatioa,  Tea- 
•ile  properties.  Crystal  lattice  defects, 
Vaaadiua,  Niobiua,  Taatalua,  Ckroaiua,  Bolyb- 
doaua,  Tuagsten,  Iron. 
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YIELD  STRESS  OF  BODY  CENTERED  CUBIC  HETALS, 
by  H.  Conrad,  and  N.  Hayes.  1  Bar  63.  26p. 
TDR169  3240  11  TN3 
Contract  AF04  695  169 
SSO  TDR63  28 

Oaelassified  report 

Descriptors:   •Transition  eleaents.  Crystal 
structure.  Elasticity,  Stresses,  Deforaatioa, 
Bolybdeaua,  Iroa,  Steel,  Vanadiua,  Niobiua, 
Taatalua,  Chroaiua,  Tungsten,  Group  V  eleaents. 
Group  VI  eleaents,  Bechaaical  properties, 
Theraal  stresses. 
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AD-402  796     Div.   17 
(TISTB/BRB)  OTS  price  $3.60 

Aerospace  Corporation,  Los  Angeles,  Calif. 
CORRELATION  OF  THE  THERBAL  COBPONENT  OF  THE 
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AD-402  797     Div.   17 
(TISTB/AB)  OTS  price  #1.25 

Uaion  Carbide  Corp.,  Paraa,  Ohio. 

RESEARCH  STUDY  TO  DETERBINE  THE  PHASE  EQUI- 

LIBRItM  RELATIONS  OF  SELECTED  BETAL  CARBIDES 

AT  HIGH  TEBPERATURES. 

Rept.  for  Bar  62-28  Feb  63, 

by  R.  V.  Sara,  C.  E.  Lowell,  and  R.  T.  Dolloff. 

Feb  63,  41p. 

Contract  AF33  657  8025.  ProJ.  8  7350  73500 

BADD  TR60  143,  pt.  4 

Uaclassified  report 

Descriptors:   *Carbides,  'Phase  studies. 
Solubility,  Crystal  lattices,  Bi crost ructure , 
Tantalaa,  Zirconlua,  Boron. 
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AO-402  854     Div.   17 
(TISTP/FEB)   OTS  price  19.60 

ARA.  lac.  Best  Covins,  Calif. 
RESEARCH  ON  ENERGY  ABSORBING  STRUCTU 
Fiaal  rept.,  Feb  62-Feb  63, 
by  Beraard  Bazelsky,  D.  L.  Platus,  P 
Cuaaiagkaa,  and  F.  A.  Barovich.  Feb 
Coatract  AF49  638  114^,  ProJ.  9782, 

Uaclassified  r 

Descriptors:   *Cyliadrieal  bodies, 
plates.  Stresses,  Deforaatioa,  Geoi 
foras,  Absorptioa,  Eaergy,  Loading 
Differential  eqaatioas,  lategral  t 
Plasticity,  Elasticity. 
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AO-402  972  Div.       17 

(TISTB/AB)    OTS    price  $1.00 

L'tth   U..    Salt    Lake  City. 

FRACTURE   PROCESSES    IN    GERMANIUM. 

Fiaal    rept.    1    June   61-30  Nov   62, 

by  0.    H.    Johnson.    N.    Farb   and   P.    Gibb 

2Sp. 

Contract    AF33   61t    6832,    ProJ.    7350,    Ti 

ASD   TDR62    1029 

Uaclassified  n 


Report    on   Refractory    Inorganic   Non-aet 
nater i  als. 

Descriptors:      *Geraaniua,    •Aluainua 
pounds,    Sapphires,    Creep,    Single   cry 
Deforaation   MIcrost rue t ure,    Controll 
ataospheres.    Corrosive    liquids,    Cryi 
lattice   defect's,    HIgh-teaperature   r 
Low-teaperatare   research.    Metallic 
Fracture    (Mechanics),    Oxides. 
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METALLURGY  -  Division  17 

AD-403    074  Div.      17 

(TISTB/ABS)    OTS   price  $5.60 

Baterials    Research   Corp.,    Orangeburg,    N.    T. 

THE    MECHANICAL    PROPERTIES   OF  TANTALDM   MITH 

SPECIAL   REFERENCE   TO   THE   DUCTILE-BRITTLE 

TRANSITION. 

Fiaal  rept.  1  Apr  6l-1  Apr  62, 

by  G.  T.  Murray  aad  R.  A.  Burn.  Bar  63,  45p. 

Coatract  AF33  6l6  7173,  ProJ.  7351.  Task  735106 

ASD  TR61  203,  pt.  2 

Unclassified  report 

Report  oa  Betallic  Baterials. 

Descriptors:   'Taatalua,  Equatioas,  lapuritles, 
Oxygea,  Carboa,  Stresses.  Crystal  lattice  de- 
fects, Bicrostructure,  Fracture  (Beckaaics), 
Teaperature,  Grala  structure  (Betallurgy), 
Skear  stresses,  Tensile  properties,  Low  tea- 
perature research.  Cryogenics,  Brittleaess, 
Ductility,  Batkematical  aodels,  Traasitioa 
teaperature. 


The 
was 

one 

of  7 

oxyg 

bon 

in  t 

cipi 

tke 

its 

oxyg 

rest 

of  t 

work 

even 

lowe 

lua 


lower 
studi 
coasi 
2  ppa 
ea,  a 
(116 
ke  fo 
tate. 
lowes 
lower 
ea  is 
ricti 
ke  ca 
-kard 
ia  t 
r  tka 
(Au 


yield 
ed  in  t 
sting  0 

witk  t 
ad  tke 
ppa)  in 
ra  of  a 
Tke  c 
t  yield 

oxygea 

auch  a 
ag  dial 
rbide  p 
eaiag  r 
be  pros 
a  tkoae 
tkor) 


stre 
aata 
r  a 

ken 

otke 

wki 

fin 

ar  bo 

str 

eon 

ore 

ocat 

reci 

ate. 

enee 

oba 


ss-gra 

lua  fo 
total 
ajor  c 
r  coot 
ch  par 
ely  di 
a  cont 
esses 
teat, 
effect 
iOB  ao 
pitate 
The 
of  th 
erved 


in  s  ise 
r  two  CO 
interst  i 
onst  itue 
ainiag  p 
t  of  the 
spersed 
aining  m 
pr inar il 

It  was 
ive  than 
veaent . 

was  to 
flow  str 
e  carbid 
for  conn 


relati 
nposi t 
tial  c 
nt  bei 
rinar i 
car  bo 
carbid 
ater ia 
y  beca 
conclu 
carbo 
Tke  e 
i  ncrea 
esses, 
e  pkas 
ercial 


onskip 
ions ; 
ont ent 
ng 

ly   car- 
n    existed 
e    pre- 
1    showed 
use.o  f 
ded    that 
n    in 
fleet 
se    the 

however, 
e  were 

lanta- 


AD-403  144     Div.   17 
(TISTM/BBW)  OTS  price  $3.60 

Pressure  Technology  Corp.  of  Aaerica,  Woodbridge. 
N.  J. 

A  STUDY  TO  DETERMINE  THE  OEFOHMATION  CHARAC- 
TERISTICS OF  BERYLLIUM  AND  TUNGSTEN  UNDEH  CON- 
DITIONS OK  HIGH  HYDROSTATIC  PRESSURE. 
Interia  rept.  no.  2.  15  Jan-14  Mar  63. 
Apr  63.  24p. 
Contract  N600  19  59430 

Unclassified  report 

Descriptors:   •Bery  1 1  i  uin,  •Tungsten,  High 
pressure  research.  Hydrostatic  pressure, 
Coapressive  properties.  Tensile  properties. 
Plasticity,  Ductility,  Extrusion.  Urittleness, 
Stresses,  Shear  stresses,  Deformation. 

Tensile  and  coapressive  tests  under  pressure 
were  perforaed  on  speciaens  of  sintered  poly- 
crystalline  tungsten  and  beryllium.   Kesults 
are  presented  as  reduction  in  area  versus  pres- 
sure.  A  brittle-ductile  field  is  aapped  for 
tungsten  froa  available  data.   Correlative  fluid- 
extrusions  were  perforaed  on  sintered  poly- 
crystalline  tungsten  and  berylliua,  and  on  a 
single  crystal  of  berylliua.   There  were  indi- 
cations that  crack-free  fluid-to-fluid  extrusions 
should  be  possible  for  all  aaterials,  with  ad- 
ditional nodes  of  defornation  apparently  acti- 
vated at  higher  pressure  levels.   Analysis  is 
presented  on  the  role  of  pressure  in  plastic 
defornation,  with  extrusion  to  high-energy 
foraing  processes  and  to  notch  tensile  testing. 
(Author) 
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Division  17  -  METALLURGY 

AO-^03   329  Di».      17 

(TISTH/AKS}    OTS   price  $1.60 

Colorado    School    of   ■!■••.    Goldci. 

INP80VED   OXIDATION    iESISTANCE   OF    lOLYBDENUI   BY 

ALLOYING    HITH   lABE   EARTH  AND   OTHER    SELECTED 

■ETALS. 

lataria  rtpt.    ae.    8,    1    JaB-28   Feb   63. 

1    Apr    63.    13P. 

Coatrael  I«0w62  0305d.  Proj.  311113 

Uaclastified  report 

Descriptors:   *Holybdenua,  'Oxidation.  Oxygen, 
HafaiuM,  Rare  eartk  eleaeats,  Alloys.  Scale. 
High  teaperature  research.  •Hatheraatical 
analysis.  E^aatioas.  Teaperature.  Pressare. 
Diffasiea.  Experiaeatal  data.  Molybdenaa 
alloys. 


AD-^03  370     Di».   17,  25,  i 
(TIST«yAIS)  OTS  price  |1.00 

Naclear  Betals  lac.  Caabridge.  Mass. 

SOLUBILITY  AND  DIFFUSION  OF  GASES  IN  BERYLLIUM. 

Piaal  rept.  Nov  60-Oet  61. 

by  J.  P.  Peasler.  R.  M.  Anderson  aad  E.  J. 

Rapperpert.   Feb  63.  2Sp. 

Coatract  AF33  616  7665  .  Proj.  7360.  Task  736005 

ASO  TDR62  1018 

Unclassified  report 

Report  oa  The  Cheaistry  aad  Physics  of  Haterials. 

Dcteripterst   •Berylliaa,  •Diffasion.  Nitro- 
ftea,  Oxygea.  Hydrogen.  Solability.  High  teaper- 
atare  research,  Photoa  boabardaeat.  lapurities. 
6«aet. 
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to  be  about  60  ppa;  this 
teaperature  independent, 
gen  diffusion  experinents  are 

The  solubility  of  hydro- 
believed  to  be  very  saall. 
roMth  characteristics  of 
aed  in  berylliua  by  proton 

a  value  for  the  diffusioa 
gea  in  berylliua  of  9  x  10 
ca/sec  at  850  C  Due  to 
cal  analysis,  no  neit  data 
liua-oxygen  system  were 


AD-403  394     Div.   17.  26 
(TISTM/AMS)  OTS  price  $8.60 

Mestinghouse  Electric  Corp..  Blairsville.  Pa. 

VACUUM  ARC  MELTING  OF  TUNGSTEN  +0.6  COLUMBIUM. 

Final  rept.  1  Aug  b2-28  Feb  63. 

by  George  A.  Reiaann.  Apr  63.  84p. 

Coatract  AF33  616  7459.  Proj.  7351.  Task  735101 

ASO  TDR63  296 

Unclassified  report 

Descriptors:   "Tungsten  alloys.  "Manufacturing 
aethods,  Niobiua  alloys.  lapurities.  Extrusion, 
Grain  structure  (Metallurgy;.  Low  pressure 
research.  Carbon  alloys.  Oxygen,  Zirconiua 
alloys.  Titaniua  alloys.  Melting.  Tensile 
properties.  High  teaperature  research.  Forging, 
Microstructure.  Heat  treataent.  Molybdenua 
alloys,  Castiag.  Electrodes,  Experiaental 
data.  Hardness. 

Vacuua  arc  aelting  techniques  were  developed  to 
produce  sound  3  1/2-  and  A-in.  diaa  ingots  of 
N  base  alloys.   The  effect  of  aelting  rate  on 
iagot  characteristics  was  deterained  and  the 
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AD-403  395     Div.   17.  26 
(TISTM/AMS)  OTS  price  |2. 60 

Cliaax  Molybdenua  Co.  of  Michigan,  Detroit. 

RESEARCH  AND  DEVELOPMENT  ON  NEW  PROCESSES  OF 

PRODUCING  DUCTILE  MOLYBDENUM. 

Progress  rept.,  1  Aug  62-31  Jun  63. 

by  M.  Seachyshen,  Robert  Q.  Barr.  G.  6.  Chesaar, 

and  A.  Phillip  Coldren.   15  Feb  63.  19p. 

Contract  NOrd15915 

Unclassified  report 

Descriptors:   'Molybdenua,  "Manufacturing 
methods.  Casting,  Transition  teaperature. 
Powder  aetals,  lapurities.  Melting,  Oxygen. 
Carbon,  Nitrogen.  Low  pressure  research.  Hard- 
ness, Microstructure.  Ductility.  Titaniua. 
Thoriua.  lapact  shock.  Chroaiua  alloys.  Nickel 
alloys.  Aluainun  alloys.  Purification,  Hy- 
drogen. Extrusion,  Brittleness.  Experiaental 
data. 

Eleven  arc-cast  molybdenum  heats  have  been  pre- 
pared in  pursuance  of  the  general  objective  of 
obtaining  molybdenum  with  a  low  transition  tea- 
perature.  Oeoxidation  with  carbon,  titaniua. 
and  thoriua  has  been  investigated.   One  carbon- 
deoxidized,  unalloyed  aolybdenua  heat  has  been 
converted  to  bar  stock,  and  the  impact  transi- 
tion temperature  has  been  deterained.   Saall  ad- 
ditions of  chroaiua.  nickel,  and  aluainua  have 
been  aade  to  arc-cast  aolybdenua  for  the  purpose 
of  studying  the  solid-solution  softening  phe- 
noaenon.   Two  button  aelts  produced  by  the  Bureau 
of  Mines  installation  at  Albany.  Oregon,  have 
been  exaained.   On  the  basis  of  hardness  meas- 
ureaents  and  cheaical  analyses,  the  purity  of  the 
aolybdenua  buttons  was  not  significantly  dif- 
ferent from  that  of  coaaerci al ly-avai lable 
vacuuB-arc-cast  aolybdenua.   (Author) 


AD-403  419     Div.   17 
(TISTM/PCR)  OTS  price  $3.60 

Surface  Lab..  Mass.  Inst,  of  Tech.,  Caabridge. 
FRICTION  AND  MEAR  AT  ELEVATED  TEMPERATURES, 
by  Ernest  Rabiaowicz  and  Masaya  laai.  Mar  63, 

35p. 

Contract  AF33  6I6  7648,  Proj.  7342,  Task  7342C4 

MADC  TR59  b03,  pt.  4 

,^       Unclassified  report 

Interia  report  nuaber  4  on  ■ ' Fundaaental 
Research  on  Macroaolecular  Materials  and 
Lubricatioa  Phenoaena.'* 

Descriptors:   "Friction.  "Metals,  "Lubrication, 
Melting.  Phase  studies.  Glass,  Sulfates,  Sul- 
fur coapounds,  Sodiua  coapounds,  Test  equip- 
aent.  Stainless  steel.  Powder  aetals,  Ti- 
taniua, Boroa  coapouads.  Oxides,  Sliding 
contacts,  Metal  filas.  High  teaperature 
research. 

Measureaents  were  carried  out  of  the  friction 
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AD-403  434     Div. .  17.  26 
(TISTM/AMS)  OTS  price  $1.60 

Cliaax  Molybdenua  Co.  of  Michigan.  Detj^oit. 

THE  DEVELOPMENT  AND  EVALUATION  OF  TUNG|$TEN-BASE 

ALLOYS. 

Quarterly  rept.  no.  4,  15  Dec  62-15  H^^  63. 

15  Mar  63.  9p. 

Contract  NOw62  0419 

Uaclassified  rcjAert 


Descriptors:  "Tungsten  alloys.  "Mai 
aethods.  Tensile  properties.  Ductili 
trusioa.  Mechaaical  workiag,  Heat  t 
Niobiua  alloys.  Molybdeaua  alloys, 
alloys.  High  teaperatare  research, 
teaperature.  Zirconiua  alloys.  Boroi 
Castiag.  Hafniua  alloys. 
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Taagstea-base  alloys  aad  9-3%   Mo-base  4lloyf 
eontaiaing  noainally  ^t   Cb.  0.1$  Hf.  ci   0.05)( 
Zr  have  been  successfully  converted  tall/2- 
inch  diaaeter  bar  stock  by  extrusion  ii^d  swaging 
operatioBS.   Short-tiae  tensile  tests  have  been 
perforaed  to  40D0  F.   Tentative  tensili  transi- 
tion teaperatures  are  reported.   (Authj^r) 
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AO-402   618  Div.      18.    6 

(TISTP/MFA)    OTS    price   $9.60 

Naval    Ordnance   Lab.,    Corona,    Calif. 

SOME   CALCULATIONS   OF  TARGET   TEMPERATUR($    IN 

■ICRONAVE    RADIOMETRY. 

by   John    0.    Hooper,    and   James    M.    Battle 

15  Mar   63.    106p. 

NAVMEPS   8140 

Unclassified   reibrt 
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weather  conditions  considered.  Constant-area 
targets,  such  as  ailitary  tanks  and  aircraft, 
will  be  detectable  at  auch  lower  altitudes  or 
ranges,  unless  the  area  of  the  target  is  very 
large.   (Author) 

AD-A02  626      Div.   18,  15 
(TISTP/GRM)  OTS  price  $5.60 

Systea  Developaent  Corp.,  Santa  Monica,  Calif. 
A  SIMPLIFIED  QUEUEING  MODEL  FOR  THE  ^65L  SYSTEM, 
by  S.  Gorenstein.   15  Mar  63,  53p.   TM  1042  104 
00 

Uaclassified  report 

Descriptors:   "Strategic  Air  Coaaand, 
*Quebeing  theory,  *Tiae-l8g  theory.  Operations 
research,  Taylor's  series,  Integral  transforas. 
Statistical  functions.  Errors,  Coaaand  and 
control  systeas. 

• 

A  preliainary  investigation  is  aade  of  the  tiae 
it  takes,  under  Eaergency  War  Order  conditions, 
for  inforaation  to  be  displayed  froa  the  tiae  of 
entry  into  the  465L  systea.   (Author) 

AD-4C2  772      Div.   18 
(TISTP/RD)  OTS  price  $7.60 

Office  of  Naval  Research,  Mashington,  0.  C. 

A  STUDY  OF  THE  OPERATIONAL  FEASIBILITY  OF  THE 

GROUND  EFFECT  MACHINE  IN  THE  AMPHIBIOUS  SUPPORT 

MISSION. 

Suaaary  rept. 

Nov  62,  69p.  ONR,  ACR  NAR26 

Unclassified  report 

Descriptors:   "Ground  effect  aachines,  "Aa- 
phibious  operations.  Feasibility  studies. 
Mathematical  models.  Hydrofoil  boats.  Hydro- 
foils, Vertical  take-off  planes,  Araed  forces 
operations,  Marine  Corps,  Naval  operations. 
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AD-402    914  Div.       18,    15 

(TISTP/FEM)    OTS    price   $2.60 

Operations    Evaluation   Group,    Office   of   Naval 

Oper at  ions. 

A  2-PLAYER  N-REGION  SEARCH  GAME, 

by  Joseph  Braa.  17  Jan  63,  21p.  IRM31 

Unclassified  report 

Descriptors:   "Game  theory,  "Statistical 
analysis.  Statistical  functions.  Integral 
equations.  Matrix  algebra,  Sequences, 
Probability. 

Given  N  regions  with  their  associated  conditional 
detection  probabilities  alpha  sub  1  ....  alpha 
sub  N,  let  player  A  choose  one  region  to  hide  in, 
and  let  player  B  look  in  one  region  at  a  time 
until  he  finds  A.   The  payoff,  to  player  A,  is 
the  expected  number  of  looks  required  of  B  to 
find  A.   The  form  of  the  optimal  pure  strategies 
for  B  is  described,  and  the  aixed  extension  of 
this  gaae  is  shown  to  have  a  solution.   Player  B 
has  a  good  strategy  that  is  a  aixture  of  at  most 
N  pure  strategies.   A  nuaerical  procedure  for 
calculating  the  solution  is  given.   (Author) 
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DivlBlon  19  -  NAVIGATK)N 

AO-403    071  DlT.       18,    20 

(TISTi/PCH)   OTS   prle*  $8.60 

■•■•■rek  Trl«agl«   laat..    0«rkaa,    N.    C. 

USKARCH   TRIANGLE    INSTITUTE   OPERATIONS    RESEARCH 

DIVISION. 

Plaal   rapt., 

ky  K.    B.   Villla,    B.    R.    Braaka.    aad  L.   J.   Oa«. 

30  Apr  63,  It.  R  85  1 

Caatraet  OCO  0S62  109,  Praj .  ^201 

Uaelaaalflad  rapart 

Daaerlptarst   •Clrll  Dafaasa  Syttaaa, 
Dlaparalaa  kardealag,  Papulatloa.  Skaltera. 
CaMialeatiea  ayataaa,  Aaalysit.  Sklaldlag, 
Tkaraal  radlatlaa,  Caaataraaaaaraa. 
Bffaatlvaaaaa. 

A  craah  elrll  dafaaaa  pragraa  ia  aaa  wkick  is 
iaplaaaatad  aaa  ta  foarteaa  days  prior  to  attack. 
It  is  laitlatad  baeausa  of  a  political  or 
ailitary  crisis.   Tkis  study  ideatifias  aad 
aaalyiaa  sararal  aaasaras  tkat  eaa  ba  affectira 
ia  tkis  tlae  pariod  ia  disperslag  aad  protectiag 
papalatlaa  aad  rasoareas.   Tka  problaas 
assoeiatad  witk  eoaatraetiag  a  crask  plaa  prior 
ta  iaplaaaatatioa  ara  Idaatified,  aad  soae 
priaeiplas  far  crask  plaaalag  ara  givaa.   Tka 
aajar  eoaclasiaa  Is  tkat  crask  plaaalag  eaa 
siaalfieaatly  iaproTa  axiatiag  civil  dafaasa 
capabllltlas.   Sararal  aetlaas  ara  raeaaaaadad 
■kick  aoald  laad  ta  oparatiaaal  crask  plaaalag. 
(Aatkar) 

AD-A03  3A2     Dl».   18 
(TISTP/PBR)  OTS  prlea  $2.60 

Pacific  Nisslla  Raaga.  Paiat  NugH,  Calif. 
A  HATHBHATICAL  FORMUUJION  AND  SOLUTION  Of  A 
■ULTIPLB-RBSOORCB  iCHEDOLING  PROBLEM, 
ky  R.  V.  Skarda.  4r.  1  Nay  63.  21p.  TII63  6 

Uaelasslflad  rapart 

Oaacrlptarsi   •Sekadallag.  •Lofllatlcs.  Tiae. 
Prabablllty.  Vaetor  aaalyaia,  Byaaalc  pragraa- 
■lag.  Pragraaaiag  (Coapatars),  Hatkaaatieal 
•aalysis,  Oparatiaas  raaaarek. 

Aa  algaritka  is  propoaad  for  dataralalag  optlaal 
-^*ays  af  sebadallag  aaltipla  oparatiaas.  aack  of 
wkick  aaat  ba  sarvicad  by  a  nuaber  of  rasoareas 
siaaltaaaoasly.   Tka  objactlva  is  to  allocate  tke 
rasoareas  oa  a  tiaa-acala  suck  tkat  all  tka  de- 
sired oparatioBS  aay  be  ooapleted  ia  tke  aiaiaua 
tiae  possible.   By  aaaas  of  a  salaetiTa  saarckiag 
procedure,  tke  algaritka  ia  affect  coasidars  all 
possible  allocatloas  but  ia  auck  lass  tiae  tkaa 
direct  eauaeratioa  would  aatail.   Tke  result  is 
aa  eptiaal  sckadula  or  tiae  sequaace  far  opara- 
tiaas.  Tka  basic  iaputs  ta  tke  algaritka  are 
eack  aparatlaa's  tlaa  requlreaeats  oa  eacb  type 
af  rasaarea  aad  a  stataaaat  af  tke  resources 
■kick  tka  serTiciag  systea  bas  aTailable  for 
allaeatlaa.   Tka  procedure  is  deteraialstic  la 
tka  saasa  tkat  tke  operatioaal  tlae  reqnireaeats, 
•kick  ara  ia  tratk  probabilistic,  are  atiuaed  to 
ba  kaava  exactly.   Tke  algorltha  «as  deTeloped 
as  a  passible  aeaas  for  schednliag  oparatiaas  oa 
tke  Pacific  Nisslle  Raage.   Ia  tkat  ceatext,  tke 
aaay  aperatioas  aad  evea  greater  auabar  of  ra- 
saarea types  Mkick  aust  be  eoasidered  aeeessitate 
tke  asa  af  a  large-scale  digital  coaputer  to  exe- 
eata  tka  algaritka.   (Aatkar) 

AD-i03  367     DIT.   1«,  22,  27 
(TIST«/JBA)  OTS  prlea  $10.50 

Backet  Power,.  lac.  Kaaa,  Arlx. 
PYROTECHNIC  OOTSIOB  MARNING  SYSTBN. 
Piaal  rapt,  aa  Pkase  1. 
■ar  63.  It.   7606A 
Caatraet  OCO  0S62  76 

Oaelassified  rapart 


Cascrlptarai   •Waraiag  systeas,  "Saake  pro- 
jectiles, •Rocket  flares,  PassiTa  defease, 
Natioaal  defease,  Coatrol  systeas,  Moaitors, 
Coatrol  aequeaces,  Desiga,  Multiple  operatioa. 
Lauackiag.  Propulsioa,  Speci fleet ioas.  Testa. 
Rocket  lauaekers.  Rocket  aotors  (Solid  pro- 
pellaat).  Racket  propulsioa.  Racket  assisted 
projectiles,  Pyroteckalea. 

Tka  POMS  was  eaacelTad  as  a  eaaplaaeat  to  tka 
Natioaal  Eaergeacy  Alara  Repeater  Systea  (NBARS), 
wkiek  will  praTida  indoor  waraiag.   Tke  POMS  ia 
desigaed  ta  aaat  tke  aeed  for  a  aass,  lew-cost 
oatdoor  alert  systea  wkick  eaa  pravida  iastaat 
audible  aad  Tiaual  waraiag,  day  ar  aigbt.   Tka 
POMS  is  a  caapaet,  ligktweigkt  package  coataiaiag 
two  waraiag  rackets  aad  a  special  coatrol  unit. 
Eack  rocket  is  sealed  ia  a  aetal  tube.   Tke  eaa- 
trol  uait  is  sealed  ia  a  separate  eaelosure  be- 
tweea  tke  tubes.   Tkese  POMS  uaits  eaa  be  aauated 
OB  aay  poles  or  buildiags  haTiag  access  to  ordi- 
aary  60-cycle  power.   Tke  coatrol  uait  caastaatly 
aoaitors  tke  power  liae  to  detect  tke  preseace 
of  a  NEAR  sigaal.   Upoa  receiTiag  tkis  sigaal. 
tke  eoatral  uait  will  fire  eaa  rocket,  sequeaea 
ta  tke  seeoad  aad  await  aaotkar  sigaal.   Tke 
POMS  caapoaeats  ara  kouaed  witkia  tke  rocket 
TOkiele  casiag,  aad  are  ejected  wkea  tke  racket 
Tekicle  reackes  its  teraiaal  altitude.   Tke  wara- 
iag coapoaeats  are  aa  explosiTe  ckarge,  a  red 
saake  cloud,  aad  aa  intease  red  flare.   Tke  flare 
aad  all  kardware  ara  lowered  by  paraekute.   Tke 
raquireaeats  for  tke  POMS  are  extreaely  rigorous. 
Tke  uaits  aust  witkstaad  teaperatures  raagiag 
froa  -65  degrees  to  •♦•200  degrees  P.  for  a  aiaiaua 
af  tea  years  aad  reaaia  aperable  witbaut  aaia- 
teaaace.   (Aatkar) 

ly.   NAVIGATION 

AD-A02   699  Dl».       19 

(TISTP/RD)   OTS   price  |7.60 

laatttuta  of   Sciaaea   and  Teck.,    U.    of  Micktgan, 

Aaa    Arbor. 

FEASIBILITY    STUDY   FOR    PLACEMENT  OF   VORTAC    AT   SEA. 

Final    rapt., 

by  Rayaond  A.  Yagle.  George  L.  Mast,  Jr.,  aad 

Josepb  M.  Little.  Apr  63,  6ip.  ,4981  7F 

Caatract  AR0Si99 

Uaclassified  report* 


Descriptors]   'l^atga* tonal  aids.  Feasibility 
studies.  Buoys.  Manned,  Radio  navigation, 
Ocaaas,  Moorlag. 


Tka  parposa  af  tkis  s 
dcteralnat ton  on  tke 
structures  for  postti 
prtaary  contractual  r 
ware  tkat  tke  study  s 
single  facility  locat 
(latttude  52  degrees 
35. degrees  30  atnutes 
atntataad,  and  tkat  p 
paraaeant.  Tke  jtudy 
categories  of  operatt 
foras.  Tke  latter  ca 
elude  discussion  of  ■ 
suck  as  Liberty  skips 
baoys.  Of  aajor  cone 
wltkta  tka  taposed  It 
daap-water  aackertng 
tka  reliability  af  pr 
teas  In  a  continuous, 
applteattan.  Otker  t 
crew  eeafort,  reprovl 
eeatlnual  heavy-sea  e 
tural  design  of  tka  a 
aetkads  of  deep-water 
waatkar  transfer  apar 
tn  detail,  and  sagges 
each  substantial  dtff 


tudy  was  ta  aak 
feasibility  of 
onlng  ■  VORTAC 
ettralnts  on  th 
hould  be  appllc 
ed  at  Ocean  Sta 
45  atnutes  N,  1 

M) ,  tkat  costs 
ersonnel  safety 

extended  to  tk 
ng  vessels  and 
tegery  was  dlvi 
anned  and  unaan 
,  subaarlnaa,  s 
em.  tn  keeping 
alts  were  tke  p 
tn  the  Nortk  At 
asent  VORTAC  el 

Infrequently  ■ 
roublesoae  prob 
stoning  technlq 
nvlronaent,  and 
ntenna  eoaplex. 

■oortng  and  of 
attons  kave  bee 
ted  solutions  o 
Iculty  encounte 


e  a  soand 

various 

at  sea.  The 

e  project 

able  to  a 

tlon  Charlie 

engt tude 

would  be 

would  be 
a  broad 
aoorad  plat- 
dad  to  ta- 
ned  craft, 
aadroaaa  and 
the  study 
rablea  of 
lantlc  and 
ectrontc  sys- 
alntalned 
leaa  were 
nes  In  a 

tka  struc- 
Recoaaended 

keavy- 
a  discussed 
Htlined  for 
red.  (Author) 
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AD-402  668  Div.       20 

(TISTM/AH)   OTS   price  $7.60 

Florida  U.,    Gainesville. 

THE   NUCLEAR    PROPERTIES   OF   RHENIUM. 

Final    tecknical    rapt., 

ky  R.    A.    Karaa,    T.    F.    Parktasoa,    aad   M 

Ellts.      1    Mar   63.    72p. 

Caatraet  N0as60  6021 

Uaclasstfted  rebjirt 


Descrtpto 
Neutron  c 
Geld,  Neu 
Lead,  Det 
Control  r 
sckeaas, 
engt neer I 

Tke  tkeraal 
la-185  and 

96.5  *  10  b 
Tke  effaett 

rhentua  was 
cladtng  the 
sections  of 
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action  does 
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reaction  wa 
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a  factor  of 
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the  shield! 
theraal  neu 
A  technique 
neutron  pul 
Included. 
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hat  this  re 
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s  calculate 
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10.  The  d 
proposed  an 
Au-196a  war 
ng  propertt 
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for  separa 
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(Author) 


ua,  *Nuelaar  problar 
ns,  Neatrea  raac  lilo 
a  gaaaa  rays,  Sk lei 
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n  aettvattea,  Desay 
isotopes,    Nuelaik 
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ecay  seheae  of  Refl 
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AD-402   674  DIv.       20 

(TISTP/JM)    OTS   price  $2.60 

Gates    snd  Crellln   Labs,    of  Chealstry,    Cjillf. 
Inst,    of   Tech.,    Pasadena. 
NUCLEAR    MAGNETIC    RESONANCE   SPECTROCOPY.       CYCLO- 
PROPANE   DERIVATES, 

by  Dlnshaw  J.  Petal,  M.  E.  H.  Hewden  ai^ 
Jeh  D.  Roberts.  Apr  63,  25p.  TR21;  29^ i 
Contract    Nonr220   26,    Proj.    NR055   388 

Unclassified   reri4rt 


Descrlptorsi      *Orgsnle    coapounds,    *M 
properties,    'Nuclear   resonance,    *Nael 
■agnatic    resonance.    Protons,    Chealcal 
tiens.    Bibliographies,    Organic    coapo 
Other,    Resoaance,    Spectroscopy. 
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NUCLEAR  CHEMISTRY  -  Division  20 

AD-402  695  Dtv.       20,    4 

(TISTP/FEM)   OTS    price  $6.60 

Araour   Resesrch   Foundatioa,    Chicago,    111. 

A   NUCLEAR-PHOTON    ENERGY   CONVERSION    STUDY. 

Final    rept.,    Apr   62-Fab  63, 

by   H.    V.    Hatts,    H.    D.    Oastraich,    aad  R.    J. 

Robtasan.    Mar  63,    61p. 

Contract    AF33   657  8527,    PreJ .    8173,    Task   817301    17 

ASD  TOR    63    244 

Unclassified  report 

Descrtptorst   *Energy  eenvarslon,  'Nuclear 
energy.  Photoelectric  cells  (Seaiconductors), 
Radloacttva  Isotopes,  Beta  particles.  Absorp- 
tion, Luatnescence,  Phosphorescent  astertals. 
Electric  potential.  Radiation  effects. 
Teaperatara,  Silicon,  Zinc  coapounds,"  Photons. 


A  double  energy  cenversten  t 
for  aerospace  use  as  a  radio 
watt  electrical  output  power 
technique,  beta  particles  fr 
sbsorbed  by  a  luatnescent  aa 
aultlpltclty  af  low  energy  p 
are  then  converted  to  elactr 
photovoltaic  device.  The  th 
(radioisotope,  phosphor,  aad 
are  discussed  Individually  a 
tfon  in  various  geoaetries  o 
phosphor-photovoltaic  conver 
tlon  effects  en  the  phosphor 
aaterials  restrict  the  chote 
to  a  low  energy  beta  eaitter 
fects  Itait  the  nuaber  of  un 
■ay  be  stacked  in  one  bundle 
■ore  pronounced  in  stltcen  p 
ters  than  in  ZnCdSt  Cu  type 
output  power  source  fabrlcat 
available  aaterials  (Pa-147. 
con  photovoltaic  cells)  waul 
energy  conversion  efficiency 
and  a  power  per  weight  ratio 
estiasted  that  the  power  per 
creased  by  a  factor  of  ten  t 
Ideal  aaterials  were  avallab 
crease  in  photoveltage  and  e 
flciency  of  silicon  cells  at 
tensities  causes  an  apprecia 
all  affteieacy  of  such  power 


echnique  was  studied 
isotope  powered  10 

source.   In  this 
oa  a  radioisotope  are 
tertal  which  eaits  a 
hetons.  These  photons 
leal  energy  by  a 
ree  coHponents 

pketoveltstc  cell) 
nd  then  tn  coablna- 
f  source-phosphor  and 
ter.   Nuclear  radia- 

and  photovoltaic 
e  of  the  radioisotope 
;  and  teaperature  ef- 
tt  power  cells  which 
These  effects  are 
hotovoltale  conver- 
phesphors.  A  ten  watt 
ed  with  currently 

ZnCdS:  Cu,  and  silt- 
d  have  an  overall 
of  about  0.2  percent 
of  4  aw/lb.   Tt  Is 
weight  could  be  tn- 
0  forty  if  certain 
le.   The  rapid  de- 
nergy  conversion  ef- 

low  tllualnatton  In- 
ble  loss  In  the  over- 
source.   (Author) 


AO-403  020     Div.   20 
(TISTP/JM)  OTS  price  18.10 

Boeing  Scientific  Research  Labs.,  Seattle,  Nash. 
TRAPPED  RADIATION  AND  IONOSPHERIC  PERTURBATIONS 
DUE  TO  AN  IMPULSIVE  NEUTRON  SOURCE, 
by  Jaaes  F.  Keaaey  aad  H.  R.  Millard.   Apr  63, 
77p.  D1  82  0241 

Unclassified  report 

Also  available  froa  the  author. 

Descriptors}   'Nuclear  reactions,  'Ionospheric 
disturbances.  Neutrons,  Degradation,  Deasity. 
Very  low  freqaency.  Perturbation  theory, 
RadiatioB  effects. 

Exteasive  iaterest  has  beea  shown  ia  the  geo- 
physical pert urbst ions  sssoeiated  with  nuclear 
testing.   Studies  of  the  large  scale  displsys 
resulting  froa  this  type  of  controlled  stiaulus 
■ay  be  used  to  shed  light  on  the  details  of  the 
aechanisas  responsible  for  naturally  occurring 
geophysical  pheaoaena.   Coaputations  based  on  the 
neutron  decay  aodel  postulsted  by  Grain  and 
Taaarkin  (1961)  have  been  carried  out  to  evaluate 
the  coatribution  of  the  decay  products  of 
aeutrons  eaitted  froa  a  fissioa  reactian  to 
associated  ioaospheric  disturbaacas  aad  trapped 
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ratflatioa  iacreases.   It  is  thoNa  tkat  the 
fitiioa  aeatroa  soarce  is  aiefal  ia  explaialig 
the  aorphologjr  of  aaclear-associated  VLF  effects 
althoagh  the  aaaaat  of  ioaiaatiaa  pradacad 
proaptljr  ia  the  D-rayioa  aajr  be  iasafficieat  to 
accouat  for  the  aagaitude  of  these  effects, 
txperiaeatal  evideace  Is  also  adTaaced  to  show 
tfttactiea  of  short-lived  trapped  radiatioa  frea 
this  BOatroa  decay  soarce.   The  coatributiaa  to 
the  loag-lived  trapped  radiatioa  is  shova  to  be 
BOfligible.   (Aathor) 


AO-403  022     OiT,   20 
(TISn/ODN)  OTS  prico  $1.60 

Naval  ladiological  Oofoaso  Lab.,  Saa  Fraaciseo. 

Calif. 

A  RAPID  >AOIOCHEIIICAL  PROCEDURE  FOR  TIN, 

by  A.  E.  Greeodale  aad  0.  L.  Lore.   28-  Feb  63. 

17p. 

MIDL  TR632  Uaclassifiod  report 

Oeseriptorsi   "Radiatioa  cheaistry.  *Tia, 
*Isetopo  soparatioa,  Isotopes,  Borohydr ides, 
Sodiaa  coapoaads.  Aatiaoay,  Tin  coapouads. 
Hydrides,  Aatiaoay  coapoaads,  Oecoataaiaat ioa. 
Fissloa  products,  Arseaic,  lodiae,  TeUuriua. 
Tttt  eqaipaeat.  Half  life. 


A  vary  rapid  radioc 
doTOloped  for  the  i 
tia  frea  their  fiss 
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tia  BOtal  froa  the 
is  aboat  10  sac.  D 
other  Sa  descoadeat 
20,000.  Arseaic  is 
hydride;  hoaovor,  1 
Bate  it  ia  this  »or 
Sa  fittioB  yield. 
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ch  is  also  foraed  uader  t 
vod  by  absorbtioa  oa  aa 
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a  Sb  decoataaiaatioa  fact 
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(Author) 


B 
Of 

ir- 


SaH^) 
the 

hose 

aages 

of 
or  of 
the 
aeat  s 

e  > 

ai- 
f  the 


AD-i03  028     Div.   20,  22 
(TISTW/JBA)  OTS  prico  $13.50 

Plossot,  E.  H.,  Associates.  lac,  Los  Angeles. 

Calif. 

UNDERGROUND    EFFECTS    OF    NUCLEAR    WEAPONS    IN    THE 

CLOSE-IN    REGION,    VOLUME    I. 

Flaal    ropt.. 

by   6.    F.    HcDoaough.    Jr.    15   Mar   63,    ^9Ap. 

Contract    DA^9    U6xa073,    Task    13.092 

OASA    1357.    vol.    1 

Uaclassifiod  report 

Ooscriptorti   •Nuclear  weapoas.  "Explosioo 
effects,  •Underground  structures.  Surface  area, 
Crateriag.  Radiation  effects,  Electroaagnet ic 
properties.  Shock  waves.  Stresses.  Motion, 
Deforaatioas,  Load  distr ibut ioa.  Aaalysis. 
Oistributioa,  Statistical  aaalysis.  Nuclear 
OKplosioa  daaage,  Nucloar  explosions.  Surface 
barst. 

The  priaary  purpose  of  this  descriptioa  of 
nuclear  weapon  effects  ia  the  close-ia  regioa 
is  to  provide  the  desigaer  of  protective  con- 
stractioB  useful  inputs  for  structural  analysia 
aad  design.   Additional  iaforaation  useful  in 
designing  iaterier  oquipaent  and  shock  aouat 


systeas  is  iacludod;  however,  the  eaphasis  is 
on  structures  and  the  data  presented  are  in  a 
fora  best  suited  for  the  desiga  of  structures. 
The  phenonena  aost  iaportant  in  such  design  in- 
clude air  blast  and  ground  shock  pressures  to- 
gether with  ground  aotions.   These  are  described 
quite  thoroughly.   Kadiation  effects,  such  as 
nuclear  and  theraal  radiation  as  well  as  elec- 
troaagnetic  disturbances,  require  less  extensive 
discussion  and  are  treated  only  briefly.  (Author) 


AD-403  038      Div.   20 
(TISTP/JM)  OTS  price  $1.10 

Meisaann  Inst.  (Israel). 

RESEARCH  ON  APPLICATION  OF  NUCLEAR  SHELL  MODEL 

TO  CALCULATION  OF  ENERGIES  OF  GROUND  STATES  AND 

EXCITED  STATES  OF  NUCLEI. 

Final  rept.,  1  Nov  61-31  Oct  62, 

by  Aaos  De-Shalit.  Mar  63,  5p. 

Grant  AF  AE0R62  56 

ARL  63  61  Uaclassified  report 

Descriptors:   •Nuclear  aedels.  •Excitation, 
Deforaatlon,  Particles,  Nuclei,  Eaergy. 

AD-^03  073     DiT.   20.  22 
(TISTW/JEA)  OTS  price  $11.00 

Pleitet,  E.  H.,  Asioeiateo,  lac.  Loa  Aageles, 

Calif. 

UNDERGROUND    EFFECTS   OF   NUCLEAR    WEAPONS    IN   THE 

CLOSE-IN    REGION,    VOLUME    IV. 

Final    rept. 

by   G.    F.    McDoaoagh,    Jr.    U    Mar    63,    1v. 

Contract   DAil9    U6xt373 

DASA    1357.    vol.    ^ 

Uaclassified  report 

Descriptors:   •Nuclear  weapoas,  •Explosion 
effects,  •Underground  structures,  Nuclear  ex- 
ploaioa  daaage,  r^quatioas  of  state.  Pressure, 
Statistical  aaalysis.  Motion,  Detoaatioa  waves, 
Distribution,  Shockwaves,  Rock  (Geology), 
Loading  (Mechaaics),  Propagation,  Nave  trans- 
alssion.  Soils,  Partial  differential  equa- 
tloas,  Naclear  explosions.  Surface  burst. 

Conteats : 

The  Hugoaiot  equatioa  of  state 

Statistical  deteraiaat ion  of  tko  equatioa  of 

state  at  high  pressures 
SRL  foraalatioa  aad  results 
Gilbert  Rayl eigh-wave  solutioa 
Rocket  property  data 
EquatioBS  for  axially  syaaetric  wave  propagatioa 

in  soil 
Uaifora  expoaential  pressure  pulse 


AD-^03  276     Div.   20 
(TISTP/MH)  OTS  price  $3.60 

Colorado  State  U. ,  Fort  Collins. 

A  CASE  STUDY  OF  RADIOACTIVE  FALLOUT, 

by  Elaar  R.  Reiter.  Jan  63,  35p.  TP^2: 

CER63ERR7. 

Contract  N189  188  55120 

^       Unclassified  report 

Descriptors:   •Radioactive  fallout.  •Gaaaa 
rays,  'X-rays,  SciatiUation  couaters. 
Meteorological  balloons.  Jet  streaas. 

During  Septeaber  1961  a  series  of  balloon  ascents 
aade  froa  Flin  Flan,  Canada,  carrying  scintil- 
lation counters  sensitive  to  gaaaa  radiation, 
revealed  the  existence  of  shallow  stable 
ataospheric  layers  carrying  radioactive  debris, 
presuaably  froa  the  Russian  test  series  during 
the  saae  aonth.   The  debris  layers  eacouatered 
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The  debris  detected  over 
U,  2221  GCT,  at  650  ab 
inking  aotion.   One  aay 
out  of  tho  stratosphere 
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Au-403   358 
(TISTH/OON) 


Div.      20,    i 
OTS   price  $2.60 


Oarhaa  D.  (Gt.  Brit.) . 

EFFECTS  OP  IONIZING  RADIATIONS  ON  AQUEOt^  SOLU- 
TIONS OF  FORMIC  AND  OXALIC  ACID. 
Piaal  tochaical  rapt.,  1  Nov  61-1  Nov  6|L 
by  Joseph  J.  Noiss.  Nov  62.  26p. 
(Coatract  0A91  591EUC1977 

Uaclassifiod  rep^f't 

Doscriptors:   •Motor,  Choaical  roactiiks. 
loaizatioB,  Solutioas,  Gaaaa  rays,  Coliklt, 
Sodiaa  coapouads,  Bicarbonatos,  pH,  N: trogea 
coapouads.  Oxides,  HydrogOB,  Hydrogoa  boroxido, 
Froo  radicals.  Radiatioa  effects. 

Ia  aqaooBS  solutioas  C02  aad  bicarboaaK  react 
with  aogativoly  charged  polaroas  (H20)-  foraed  by 
the  irradiatioa  of  water  by  gaaaa-rays.  leadiag 
to  foraatioa  of  the  carboxyl  radical  ioi^   la 
the  preseace  of  orgaaic  solutes,  the  cai boxyl 
radical  ioa  aay  add  oa  to  other  free  ra<|cals. 
o.g.  those  foraed  by  the  actioa  of  radii tioa- 
producod  OH  radicals  oa  orgaaic  solutes,, to  give 
the  correspoadiag  carboxylic  acids.   UsJig  C-H 
labelled  carboa  dioxide  or  bicarboaate.  this 
process  could  provide  a  aethod  for  the  (jroductioa 
of  carboxylic  acids  labelled  ia  the  carb#xyl 
group.   Ia  aeutral  solutions  two  reducii]| 
species,  i.e.  aogativo  polaroas  aad  primarily 
foraed  H  atoas,  have  booa  showa  to  be  prttseat  ia 
irradiated  water;  their  reactioas  with  Various 
solatos  have  boea  studied.   All  irradiacloas 
were  carried  out  with  Co-60  gaaaa  rays. Ifor  ir- 
radiatioa of  aqueous  solutioas  ia  tho  pi^#soace 
aad  absoaco  of  difforoat  gases  (02,  C02, |N20) 
staadard  irradiatioa  tochaiques  were  usM. 
Aaalysis  of  the  gaseous  irradiation  proq^cts 
was  carried  oat  by  aeaas  of  tho  aass-spslotroa^- 
ater.   Other  irradiatioa  products  were  Joter- 
Biaod  spectrophotoaetrically  or  by  radio-active 
tracer  techniques.  (Author) 

AD-i03  371      Div.   20,  2 
(TISTP/JM)  OTS  price  $1.65 

Ballistic  fieseareh  Labs.,  Aberdeea  ProviUu 

Groaad,  Md. 

NEUTRON    REFLECTION   AND    FLUX   VERSUS   DEPTH  jFOR 

NEVADA  TEST   SITE   SOIL. 

lept.    ao.    2, 

by  Fraak  J.  Allea.  Araold  Futtorer  aad  MkHliaa 

■right.  Jaa  63.  255p. 

APG   BiiL1190 

Oaclaaslfied   repoHt 


NUCLEAR  PROPULSION  -  Division  21 

Oeseriptorst   •Soils.  •Neutroaa,  Reflectiea, 
Test  facilities,  Radiatioa  effects,  Neutroa 
flax,  Tabloa. 


Detailed  ealealated  resalts  oa  aeutroa  reflec- 
tioa  aad  flax  versas  depth  for  Nevada  Test  Site 
•oil  are  glvea  ia  the  fora  of  aachiae  priatouts. 
The  aagalar  aad  eaergy  dlstribat ioas  of  the  re- 
flected aoutroas  aloag  with  the  eaergy-depeadeat 
aad  total  flax  at  various  depths  are  eoataiaed 
ia  tabular  fora  oa  tho  priatoata.   Neutroa  aua- 
ber  curreat,  auaber  flux  aad  doae  traasaiasloa 
as  fuactioBS  of  thickaess  are  alao  givoB  ia 
tabular  fora  oa  the  priatouts.   Tables  of  sua- 
aary  iaforaatioa  oa  refleetioa  are  preseated. 
These  eoataia  auaber  curreat.  aaaber  flux,  dos 
aad  eaergy  refleetioa  factors  as  fuaetloas  of 
iacideat  eaergy  aad  aagle.   A  few  figares  are 
preseated  to  illustrate  graphically  the  aeaaiag 
of  the  various  tabular  results.   (Author) 

AD-^03  A^■^  '  Div.   20 

(TISTP/JM)  OTS  price  $13.50 

• 

Caraegie  last,  of  Tech..  Pittsburgh,  Pa. 

SPHERICAL  NUCLEI  MITH  SIMPLE  RESIDUAL  FORCES, 

by  Leoaard  S.  Kissliager  aad  Rayaoad  A.  Soreasoa. 

16  Apr  63,  1v.  TB11 

Coatract  Noar76015  ProJ .  NR012  202 

Uaclassifiod  report 

Doscriptors:   •Nuclear  properties.  Moaeats, 
Nuclei,  Particles,  Beta  decay,  fcxcitatioa. 
Phoaoas,  Magaetic  properties,  Electroaagaetic 
properties.  Dipole  aoaents,  Eaergy. 


AD-403  485     Dlr.   20 
(TISTP/WH)  OTS  prico  $1.75 

Techaical  Research  Group,  Syosyet,  N.  T. 

THE  SPM  METHOD  FOR  NEUTRONS. 

Fiaal  rapt.,  15  Doc  60-15  Apr  62, 

)y  t.  Aroasoa  aad  J.  Heitner.  Mar  63,  64p. 

Joatract  AF33  6l6  7732,  ProJ.  7360,  Task  736003 

ASD  T1)R63  89  Uaclassifiod  report 

Oeseriptorst   •Neutroas,  •laelastic  scattoriag, 
•Statistical  procesios,  Neutroa  cross  soctloas. 
Hydrogen,  Carboa,  Differeaeo  oquatioas,  Traas- 
port  properties,  Pregraaalag  (Coapators). 
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21.    NUCLEAR  PROPULSION 


No  Entries 


Division  22  -  ORDNANCE 
22.  ORDNANCE 


AD-402  63^     DiT.   22,  1 
(TISTA/GEC)  OTS  price  $3.60 

Taetieal  Air  Coaaaad,  Laagley  *lr  Force  Bate,  Va . 
OPEIATIONAL  TEST  AND  EVALUATION  MODIFICATION  OF 
B-37E1  BOMB  RACK  ON  F-105  AIRCRAFT  FOR  MARK  6 
MOO  6  FLARES. 
fab  63,  2f7p. 
TAC  Tt62  79 

Uaciat)lf led  report 

Ooaariptorat   •Beab  racks.  Acceptability, 
Ceapatlblllty,  Jet  figktert,  Aircraft  flarei. 
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AD-402  691      Dlf.   22 
(TISTP/MFA)  OTS  priee  $1,60 

lapablfe  Avtatlen  Corp.,  Faralagdale,  L.  I.. 

N.    Y. 

MAGNETIC    INDOCTION    CTtOSCOPE   RESEARCH    AND 

DEVELOPMENT. 

Qaarterly    pregreti   rept.    ao.    3,    1    Sep-30  Not   62. 

20  Dec  62,  12p.  1095 

Ceatract  N0«62  0660 

Uaclassified  report 

Descrtpterti  •Gyroscopes,  •Naclear  reaoBaaee, 
Magaetic  naTigattoa,  Hagaetie  fields,  Relaxa- 
tloa  tiae.  Colls,  Siaalation,  Tests,  Signals, 
ladaetaaea,  Hedels  (Stavlatieas) ,  Rotation. 

Tbeeretteal  and  experiaeatal  researck  aad 
develepaent  work  ea  tke  aagaetie  iBductiea 
gyroscope  during  tke  period  1  Septeaber  1962 
tbreagk  30  Noveaber  1962  is  described.   Prior 
raaearek  aad  developaent  on  tke  aagnette  iaduc- 
tiea  gyrescape  resulted  ia  tke  establiskaent  of 
a  naclear  reaeaaat  sigaal  atiliaiag  siaulated 
rotation,  i.e.,  tke  generatlea  of  a  veltage, 
depeadeat  upea  a  siaulated  retatieaal  velocity, 
ia  a  saitably  located  coil.   Tke  eeaplete 
verificatlea  of  gyreacopic  bekavier  as  tkeereti- 
eally  predicted  resairea  tke  aae  of  aa  actual 
rotating  aedel.   Tkis  aodel  was  designed,  its 
ceastraction  eeapleted  early  in  tke  quarter,  aad 
preliainary  siaalated  rjtation  exp«riaents  aero 
initiated.   Slaal taneeJIly,  additional  experi- 
aeats  atiliaiag  tke  'siaulated  rotation  aodel 
coatiaaed.   Activities  daring  tke  next  quarter 
will  be  eoneeatrated  on  tke  further  developaent 
of  tke  aagnetle  induction  gyroscope  rotating 
aodel.   (Autker) 


AD-i02  715     Div.   22 
(TISTP/PCR)  OTS  priee  |1.60 

Scintilla  Div. .  Bondixtorp.,  Sidaey.  N   Y 
SQUIB  DEVELOPHENT  PROGRAM. 
Oaarterly  rept.  ao.  3.  1  Jaa-31  Mar  63, 
by  RoUaad  M.  Purdy.  Sr.   31  Mar  63.  9p. 
Ceatract  N178  8081 

Uaclassified  report 


Descriptersi   •Explosives  iaitiators, 
•Hasards,  Spark  ignitioa,  Sealcoaductor s. 
ProdnctloB.  Seals  (Stoppers).  Haaaf acturing 
aethods,  Holding.  Firing  tests  (OrdBaace), 
Tests.  Coraaie  aaterials.  Radiof requeacy. 
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AD-U02   808     Div.   2i 
(TISTP/RD)  OTS  price  |6.60 

Ballistic  Research  Labs.,  Aberdeea  Proving 
Ground,  Hd. 

HiTHOO  FOR  COMPUTING  THE  FIRST-ROUND  HIT  PROBA- 
BILITY FOR  AN  ANTITANK  WEAPON  HITH  SPOTTING  RIFLE 
CONTROL . 

by  Arthur  D.  Groves.   Jan  63.  72p.  Heao.  root 
no.  U50  ' 

Proj.  503  05  005 

Unclassified  report 

Descriptors:   •Antitank  guns,  •Recoilless  guns, 
•Firing  error  indicators.  Spotting  rounds, 
Self  propelled  guns.  Spotting  rifles. 

A  detailed  aaalysis  is  aade  of  the  factors  which 
coatrlbute  to  the  accuracy  of  a  spotting  rifle 
controlled  antitank  weapon.   The  aanner  In  which 
each  source  of  error  contributes  to  the  total 
error  is  discussed,  and  two  aethods  of  coaputing 
quasi-coabat  first-round  hit  probability  are 
presented.   Tke  entire  aethod  Is  Illustrated  by 
a  coaplete  det eral nat 1  on  of  the  hitting  potential 
of  tke  106aa  recoilless  rifle  (H^O)  using  the  .50 
caliber  spotter  (H8)  under  an  assuaed  quasl- 
eoabat  eavi  ronaent -.   (Author) 


AD-4C2  811      Div.   22.  24, 
(TISTM/JEA)  OTS  price  $3 .  60 

Kdgerton,  Geoaeshausen  and  Grier.  Inc.,  Boston 
Mass. 

PHOTOGRAPHY  OF  AN  EXPLODING  100-TON  TNT  CHARGE, 
by  Donald  F.  Hansen  and  George  H.  Hetlev   Jr 
30  Jan  63.  28p.  82^28 
Contract  AF30  602  25^6 
RADC  TDR63  89 

Unclassified  report 

Descriptors:  •Explosions,  "TNT,  •Explosions. 
•High  speed  photography.  Photographs,  Energy, 
Measureaent,  Caaeras,  Photographic  equipaent. 
Lenses.  Inst ruaentatl on ,  Detonations,  Electro- 
aagnetic  waves.  Detonation  waves,  Photography 
Pkotograpkic  aaalysis. 

The  detonation  of  a  100-ton  TNT  charge  took  place 
on  3  August  1961  at  the  Saffolk  Proviag  Ground 
near  Hedicine  Hat  in  Alberta  Proviace,  Caaada. 
Tke  EG«G  effort  oa  the  explosion  was  Intended  to 
}U    ■«••"'•  the  electroaagaetlc  (EH)  signals,  and 
12J  perfora  high  speed  photographic  aeasureaents 
to  assist  In  the  analysis  of  the  EH  data.   This 
report  contalas  oaly  a  descrlptloa  of  the  photo- 
graphic phase  of  the  effort.   A  35  aa  Fastax 
fraaing  caaera  operating  in  a  conventioaal  aan- 
aer,  and  a  slallar  Instruaent  aodlfied  for  streak 
caaera  operation  were  used.   Both  caaeras  oper- 
ated In  nearly  every  respect  as  latended.   The 
record  for  the  fraainig  caaera  lasted  for  4.5 


secoads,  however  at  +30  asec.  the  entire  field- 
of-vlew  was  filled  by  tke  fireball,   the  streak 
caaera  recorded  for  a  slallar  lengtk  ♦f  tlae 
but  useful  radius  vs  tiae  data  could  inly  be 
obtained  during  the  firat  18  asec  of  |he  ex- 
plosion, at  which  tiae  the  streak  caadra's  fleld- 
of-vlew  was  filled  by  tke  fireball.   |<Author) 


AO-403  032     Div.   22 
(TISTM/JEA)  OTS  price  |1.60 

Naval  Radiological  Defense  Lab..  Saa 

Calif. 

HYDRA  PROGHAM:   THE  NRDL  LOM-YIELD 

EXPLOSION  TANK  AND  ASSOCIATED  INST 

by  R.  R.  Uuntzen.   18  Feb  63.  21p 

NRDL  TR623 

Unclassified  r 

Descriptors:   •Nuclear  explosions, 
explosions.  "Exploding  wires,  Elect 
charges.  Tanks  (Containers).  Instru 
Trigger  circuits.  Pressure,  Siaulat 


f raacisco. 
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A  facility  was  designed  and  construct 
late  underwater  nuclear  explosions  on 
saall  scale  by  eaploying  a  subaerged 
■ire  in  a  contained  environaent.   Th i 
is  a  laboratory  coapleaent  to  the  NKOl 
Prograa.   The  variable  pressure  explo 
and  related  aechanical  features  are  d 
Developaent  of  the  energy  storage  sys 
fler,  and  discharge  circuit  for  the  su 
exploding  wire  are  discussed.   The  ind 
tion  needed  to  deteraine  the  explosio 
the  results  for  a  25  kv  discharge  are 
(Author) 


AD-i03  123     Div.   22.  20 
(TISTM/JEA)  OTS  price  $4.60 


Associates,  lac,  Lac  / 


Plesset,  E.  H. 

Calif. 

UNDERGROUND  EFFECTS  UF  NUCLEAR  WEAPONS 

CLOSE-IN  REGION,  VOLUME  III. 

Flaal  rept., 

by  G.    F.    tlcDoaou.ah,    Jr.      15    Mar   63,    Ui 

Contract  DAi;9    U6xi073,    Task    13    092 

DASA  1357,  Vol.  3 

Uaclassified  r 


Descriptors:  •Nuclear  weapons,  "E,, 
fects.  •Underground  structures.  Nucl 
plosioB  daaage.  Pressure.  Nave  traasn 
Surface  properties.  Soils.  Rocks  (Geo 
Silos,  Structural  properties,  Distrl 
Statistical  aaalysis.  Structures,  Nu 
explosioas.  Surface  burst.         , 
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AD-403  263     Div.   22.  30 
(TISTH/AHS)  OTS  price  56.60 

Io«^^''*'"**"  "••••fch.  Inc..  Hinneapolis,  Hinn. 
5f  wi;;s;«*!ilSMO^!*''"^"'''  ^"''''  """  BVALUATION 
Fiaal  rept. 
1963.  1v. 

Contract  DA19  129qa2058.  ProJ.  7X80  05  001 

Unclassified  report 

Descriptors!   •Araor,  •Prograaaiag  (Coaputers) 
Experlaental  data.  Penetration.  Analysis 
EquatloBS,  Velocity,  Ballistics.  Teraiaai  bal- 
listics, Coaposite  aaterials. 

A  prograa  was  writtea  to  coapute  the  reaidual 
velocity  for  a  givea  striking  (ialtial)  velocity 
for  a  coaposite  of  three  (or  two)  layered  aate- 
i   Mo"  l-^M"'*!  •li'^-reat  total  weight  liaita. 
■.  U8,  28.  38  ot/aq  ft)  at  intervals  of  2  ox/sq 
ri  ia  order  to  locate  optlaun  conbinations  for 
ainiaua  projectile  velocity  of  perforation.   The 
resultaat  prograa  ceaaidered  all  conbinations  of 
three  aateriala  (as  well  as  two)  varying  the 
aaoHBta  of  each  from  sero  to  the  pertinent  weight 
llaits  aentioned  above.   Material  combinations 
of  the  fora  ABA  (where  A  and  B  are  material 
types)  were  also  included.   From  the  results  of 
each  coabiaation  of  materials  and  weights  for  a 
given  initial  striking  velocity  the  -ten  best 
■raor'  coabiaatioas  were  obtained.   These  coa- 

Ji?!'  ??•  """/?  "■•"^^  ^"  *"*  ^»*"»  perforation 
velocities.   (Author) 
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AD-402   732  Div.       23 

(TISTB/AM)    OTS    price   $.75 

Befcavioral    Sciences    Lab.,     Aerospace   Medical    Div. 

Wright-Patterson    Air   Force   Base,    Ohio 

PRELIMINARY    EVALLATTflN   OF    A   PROTOTYPE*  AUTOM  ATED 

TECHNICAL    TRAINING   COURSE.  *i-M.,itU 

Final  rept.,  Jan-June  61, 

by  Felix  F.  Kopstein,  Richard  T.  Cave,  and 

Virginia  Zachert.   July  62,  22p. 

Proj.  1711,  Task  171101 

MRL  TDR62  78  Unclassified  report 

Tn  cooperation  with  U.S.  Industries,  Inc..  New 
York,  Contract  AF33  616  6983. 

Descriptors:   "Teaching  machines.  Air  Force 
students.  Film  projectors.  Automation,  Trail- 
ing, Military  personnel.  Electronics. 

This  field  study  constituted  a  preliminary  evalu- 
ation of  Intrinsic  programming  for  automated 
training.   Automated  Instructional  materials 
used  during  the  first  6  weeks  of  the  Communica- 
tions Electronics  Principles  course  were  pre- 
sented to  beginning  electronics  students  vis 
3f-mm  film  on  the  AutoTutor  Mark  I,  a  rearvl* 
projection  machine.   Using  tke  Keesler 


ew 
Mathemat- 


'*^!  If!*'  *•"•«  9roups--experlmental,  control, 
and  blind  control— were  selected  and  matched  fro 


problems. 


ei 


The  students  using  machines  learned 
adequately  from  this  experimental  prograa.   The 
interpretations  of  these  results  and  iaplications 
for  Air  Force  training  are  discussed.   (Author) 
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AD-i02  973  Dl».       23 

(TISTB/A»)    OTS    prtct   1.50 

Laberatarr   ef   ATiation   Pijrchelegy,    Ohio   State  U. 

■•••arch   Foandatlan,    Coluabaa. 

4    DTFKEIENTML    INFLUENCE   OF    WGHENTED   FEEDBACK    ON 

LC/UNING    4N0  ON    PERFORMANCE. 

Final    rapt., 

by   Robert   G.    Ktakatfa.    Fab  63.    10p. 

Caatract    AF33   616   696^,    ProJ.    7183.    Taak   718306 

AMRL   TDS63    12 

Uaclaatlfied  report 

Dactaral  tbaaia  an  Pajrchologlcal  Research  on 
Hbbsb  Parforaanca. 

Dateriptorat   *Traintag,  •Traekiag,  Slgaals, 
Cf factivancaa.  Feedback. 

A  taat  «as  caadaetad  of  the  kypothasit  that  the 
tralatag  valaa  ef  aagaantad  feedback  in  a  track- 
iag  sitaatioB  will  depend  apon  the  discernibi I i ty 
of  iapat  aad  fandanantal  feedback  signals.  Sab- 
jacts  parforaad  a  one-diaensional  coapensatorjr 
tracking  task  using  a  knob  for  positional  control 
aver  the  carsor.   For  two  ef  four  groups  of  sub- 
Jacts  the  reference  ele«eat  was  naisy,  oaciUat- 
lag  at  randoa  about  a  null  position,  while  for 
the  other  two  it  was  not.   Augmented  feedback, 
la  the  forw  of  auditory  clicks  at  the  rate  of 
2  par  sacaad  when  on  target,  was  given  one  of 
each  pair  of  groups  during  training.   On  sub- 
aaquaat  teats  the  parforwance  ef  the  group 
trained  with  augwented  feedback  and  performing 
with  the  aaisy  display  deteriorated  to  the  level 
af  its  eaatrel  graup  trained  without  feedback. 
Bat.  tlia  perforaance  of  the  group  trained  with 
aagaaated  feedback  and  perforaing  on  the  noise- 
free  display  continued  unchanged  and  superior  to 
that  of  its  control  groap  trained  without  feed- 
back.  The  results  are  regarded  as  confiraing 
the  hypothesis  and  as  helping  to  explain  pre- 
vious caatradictory  findings  en  the  value  of 
aagaanted  feedback.   (Aathar) 


AD-403  3U     Olv.   23 
(TISTB/AW)   OTS  price  |1.16 

Air  Force  Proving  Grouad  Coaaaad.  Eglia  Air  Force 
Base,  Fla. 

PERFORMANCE  EVALUATION  OF  APPRENTICE  NEATHEH  OB- 
SERVERS.  GRADUATES  OF  ATC  COURSE  ABJi25231  . 
Piaal  rapt., 

by  Earl  F.  Praitt.  Apr  63.  17p. 
ProJ.  0034034 
APCC  TDR63  26 

Daclassified  report 

Descriptors:   *Job  aaalysis.  •Maathar  statioas. 
Effectlvaaess,  Standards,  Training,  Military 
requireaeats,  Military  parsoaaal. 

Appraatieas  gradaatad  froa  this  course  are  well 
prepared  to  aaat  the  requireaeats  of  the  Job 
Tralatag  Staadard  aad  aost  of  the  Job  require- 
aeats.  Tha  racoaaeadatieas  include  that  in- 
straetors  place  aora  aaphasis  on  the  raquireaaat 
for  accuracy  ia  tha  usa  of  aquipaeat  aad  ia 
takiag  r«adiags  and  plattiag  weather  data,  aad 
that  duriag  Block  IV  of  tha  coarse  (a  period 
devoted  to  practical  axarcisas  in  tha  oparatioa 
of  a  weather  statioa)  aora  assigaaents  be  aade 
which  will  require  appraatices  to  research  Air 
Mesthcr  Service  aaauals  aad  publications.   Tha 
evafuatioa  iadicated  that  tha  coarse  would  be 
aore  closely  aligaad  with  tha  Job  requireaeats 
if  the  coarsa  levels  established  in  the  Jab 
Trainiag  Staadard  for  tha  followiag  tasks  were 
lacreasadt   (•)  observes,  records,  aad  eaeodes 
storas  asiag  radar  obsarvatioas;  (b)  uses 
APCSM  105-2  series;  aad  (c)  ases  AHSM  105-2 


series.   As  a  result  of  indications  of  excessive 
or  unproductive  training,  an  investigation  was 
recoaaended  to  deternine  the  feasibility  of  re- 
ducing the  course  in  the  following  areas: 
(a)  practical  exercises  devoted  to  plotting 
weather  data;  (b)  operator  f aai 1 iari sat  ion  of 
tha  AN/CPS-9  radar;  aad  (c)  aatheaatical  coa- 
patations  of  sea-level  pressure,  altiaeter 
settiag,  dew  point  and  relative  huaidity. 
(Author) 
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Naval  Radiological  Defease  Lab.,  San  Francisco, 

Calif. 

ON  LATENT  IMAGE  FADING  IN  ILFORD  K.O  AND  K.2 

EMULSIONS, 

by  E.  V.  Benton,  i,   Jan  63.  20p.  TR610 

Task  0549 

Uaclassified  report 

Descriptors:   'Charged  particles,  *Iaages. 
'Photographic  eaulsions.  Colloids,  Photo- 
aicrography,  Eaergy,  Mass-energy  relation, 
Tiae,  Teaperature,  Moisture,  Sensitivity, 
Attenuation,  Tracking. 

Fading  in  Ilford  K.O  and  K.2  eaulsions  was  in- 
vestigated at  ■•■20  degrees  C  and  >-2C  degrees  C. 
Track  segaents  with  rates  of  energy  loss  froa 
0.6  to  1.8  Mev/aicron  were  used.   K.O  and  K.2 
eaulsions  stored  for  30  days  at  -20  degrees  C 
showed  no  evidence  of  fading.   After  a  3G-day 
fading  period,  K.2  eaulsion  stored  at  ■•■20 
degrees  C  and  at  50  percent  relative  huaidity 
showed  less  than  10  percent  fading.   K.O  eaulsion 
stored  at  -•■20  degrees  C  and  at  50  percent 
relative  huaidity  showed  severe  fading.   This  is 
illustrated  by  curves  of  grain  density  versus 
residual  range  for  2-.  6-,  13-.  «nd  3C-day  fading 
periods.   (Author) 

AD-402  952     Div.   24.  26 
(TISTP/FEM)  OTS  price  $6.60 

Bell  and  Howell  Co.,  Chicago,  111. 

ASPHERIC  OPTICAL  ELEMENTS  PROGRAM. 

Interia  technical  rept.  no.  15,  1  JaB-31  Mar  63, 

by  Marvin  Roystoa.  31  lar  63.  64p. 

Contract  AF33  600  37199 

Uaclassified  report 

Descriptors:   'Aspherical  leases,  •Photographic 
lenses.  Control  systeas.  Low  frequency.  Den- 
sity, Pulse  aodulation.  Signal-to-noise  ratio. 
Magnetic  aaterials.  Coatings,  Velocity,  Errors, 
Magnetic  fields,  Coaputers,  Aaplifiers,  Func- 
tions, Differential  equations,  Preaapl i f iers. 
Transistor  aaplifiers.  Manufacturing  aethods. 
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atioB  of  productioa  aanuf acturi ug  aeth- 
aspheric  lens  surfaces  continued.   The 
hich  precedes  the  start  of  integration 
ntire  control  coaplex  with  the  aachiae 
elf  is  reported.   This  is  significant  in 
y  probleas  present  a  choice  of  aultiple 
s  with  an  extensive  range  of  apparent 
ity  and  cost  iaplications.   Means  of 
g  pulsing  techniques  for  the  low  surface 
d  high  packing  density  required  is  being 
ed.   The  details  of  the  aeans  by  which 
Iting  reliability  of  aagnetic  pulsing 
aplished  is  reported.   Parallel  with  this 
,  a  new  translator  has  been  nearly  coa- 
and  aany  other  areas  of  work  involving 

control  panel  and  interconnect iaa 
has  proceeded  routiaely.   (Author) 
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(TISTP/MC;  OTS  price  |1,60 

Foreign  Tech.  Div.,  Air  Force  Systeai  Coaaand, 
Mr ight-Patterson  Air  Force  Base,  Ohi<  [ 
UKRAINIAN  JOURNAL  OF  PHYSICS  (SELECT^I  ARTICLES) 
4  Apr  63,  13p. 
FTD  TT63  88 

Unclassified  i^^port 

Traas.  froa  Ukrains'kiy  Fisichniy  ZhiltBal.  7:1, 
pp.  73-74,  79-81,  83-86,  1962. 


Descriptors:  'Physics,  'Low-pressi 
•Adsorption,  'Plasaa  physics,  Chroi 
apparatus.  Gases,  Magnetic  fields. 

Contents: 

Obtainaent  of  ultrahigh  vacuua  with  t 

chroaiuM,  dispersed  by  electron  bo 
Certain  characteristics  of  partial  ad 

coaponents  of  residual  gases  at  vei 

vacuua.   II 
Effect  of  electrostatic  instabilities  on  the 

function  of  distribution  of  the  beiii,  which 

reacts  with  plasaa  in  aagnetic  fielji 
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Block  Associates,  Inc.,  Caabridge,  Ma 
DEVELOPMENT  OF  A  RUCKET-BORNE  INFRAREJl  SPECTROM- 
ETER EMPLOYING  THE  PRINCIPLES  OF  MOCK 
INTEHFEROMETRY, 

by  Niels  0.  Young,  Lawrence  Mertz,  an^  John 
Araitage.  16  Jan  63.  1v.  BAI  SR  4 
Contract  AF19  604  5738,  Task  49045 
AFCRL63  234 

Unclassified  rbjport 
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AD-402  616     Div.   25 
(TISTP/TL)  OTS  price  $4.60 

General  Dynaaics.  Fort  Worth,  Tex. 

A  MONTE  CARLO  MULTIBENO  DUCT  PRUCEDUli 

by  D.  G.  Collins.   15  Sep  62,  45p.  62  I3T: 

MR  N297  ' 

Contract  AF33  657  7201.  Task  I 

Unclassified  r^^ort 

Descriptors:   'Monte  Carlo  aethod,  <|uct  bends, 
'Gaaaa  rays,  'Neutron  scattering,  Ii^egral 
equatioBS,  Series,  Saapling,  Exper injfntal  data. 
Penetration,  Intensity. 
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A  Monte  Carlo  procedure  was  developed  to  evaluate 
the  energy ,.  angular  distribution,  and  intensity 
of  either  the  scattered  neutron  or  gaaaa-ray  flux 
that  penetrates  a  aultibend  duct.   A  detailed 
presentation  of  the  Monte  Carlo  aethod  as  an  ap- 
proxiaation  to  the  Neuaann  series  solution  of 
the  integral  transport  equation  is  given. 
Saapling  techniques  utilized  by  the  procedure  are 
described.   Included  in  these  techniques  are 
splitting,  Russian  Roulette,  statistical  estiaa- 
tion,  and  a  aethod  of  biasing  the  sampling  froa 
the  source  angular  distributions.   Results  ob- 
tained with  the  procedure  are  coapared  with  the 
data  taken  in  the  duct  penetration  and  systeaiza- 
tion  experiment.   (Author) 


AD-402  680      Div.   25 
(TISTP/MFA)  OTS  price  $3.60 

Coluabia  U.,  School  ef  Engineering,  New  York. 

GUIDED  ELECTROMAGNETIC  PROPAGATION  ALONG  A  NON- 

GYROTROPIC  CIRCULAR  PLASMA  COLUMN, 

by  V.  L.  Granatstein  and  S.  P.  Schlesinger. 

30  Oct    62,    34p.    23-62;    SR    77 

Contract    AF19  604  3879,  'ProJ.    4600 

AFCRL  63-10 

UnclaiBlfied  report 

Descriptors:   'Plasaa  physics,  'Electroaagnet ic 
waves.  Plasaa  oscillations.  Magnetic  properties. 
Magnetic  fields.  Polarization,  Propagation, 
Tensor  analysis,  Bessel  functions.  Resonance, 
Electron  density,  Naveguides,  Vibration. 
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AD-402  708     Div.   25,  4.  17 
(TISTE/CAM)  OTS  price  $1.25 

Army  Electronics  Research  and  Developmeat  Ageacy, 

Fort  Monmouth,  N.  J. 

RULES  FOR  THE  OCCURRENCE  OF  SUPERCONDUCTIVITY 

AMONG  THE  ELEMENTS.  ALLOYS,  AND  COMPOUNDS, 

by  Gerhart  K.  Gaule.  Jaa  63,  40p.  TR2329 

DA  Task  3A99  25  003  01 

Uaclassified  report 

Descriptors:   'Superconductivity,  Supercon- 
ductors, Alloys,  Transition  elements. 
Transition  temperature,  Atomic  properties. 
Borides,  Carbides.  Nitrides.  Metals,  Theory. 

Ab  empirical  rule  predicting  the  occurrence  of 
superconductivity  aaong  the  elements  was  given 
by  Matthias  (Matthias  Rule.  MR).   The  MR  states 
that  nonaetallic,  ferromagnetic,  and  antifer- 
romagnetic  elements  do  not  become  supercon- 
ductors, aad  that  the  empirical  laws  applying 
to  the  transition  metals  (TM)  are  quite  differ- 
ent froa  those  applying  to  nontraasi tion  aetals. 
Nithin  these  restrictions,  the  MR  gives  an  esti- 
aate  of  the  expected  supercoaducting  transitioa 
teaperature,  Tc,  in  teras  of  three  paraaeters: 
(1)  the  atoaic  aass,  H;  (2)  the  atoaic  voluae  Va , 


Division  25  -  PHYSICS 

•■d  (3)  th*  avakar  of  valvic*-  •I«ctroiit  per  atoa, 
a.   The  eryital  lyaaatry  alio  hat  soaa  lafluanee 
01  tha  Te  valat.   Tka  MR  for  tha  eloaaats  ii 
■itk  saeeais  appliad  also  to  alloys  aad  coapounds, 
«koa  propar  aTOragas  orar  tha  ■  aad  a  valaas  of 
tha  eoastitvaat  ataas  ara  asad.   Thrae  suppla- 
■aatarjr  ralas  partaiainy  te  tha  inflaaace  of 
coapovnd  foraatioa  oa  Tc  ara  givaa  by  tha  author. 
Tha  thaoratical  Justif icatioa  for  tha  established 
aaplrical  ralas  is  outliaad.   Cartaia  eharaetar- 
istie  dariatloas  froa  tha  MR  ara  thaa  diseassad. 
K   aa«  rala  is  proposad  for  systaas  which  coatala 
n  atoaa  ia  tha  fora  of  ehaias.  or  prisas,  such 
as  tfea  TN  boridas.   Ia  othar' systaas  aot  obayiag 
tha  MR,  aaaxpactadly  larga  chaagas  of  Tc  ara 
caasad  by  saall  eoaeaatratioas  of  vacaaeias,  or 
•f  iaparity  atoas.   Systaas  aot  obayiag  tha  MR 
should  ba  of  spacial  iaportaaca  for  tha  davalop- 
■aat  of  aaw  suparcoaductiag  aatarials.  (Author) 


AD-402  728     DiT.   25 
(TISTP/AI)  OTS  prica  $1.10 

■iaistry  af-ATiatiea  (St.  Brit.). 
ANALYSIS  OF  CRITERION  REUTIONSHIPS  FOR  LIQGIDS 
BOILING  IN  TUBES.   (UTOCHENIE  KRITERIAL -NYKH 
ZATISIMOSTEI  PRI  KIPCNII  ZHIDKOSTEI  V  TRUBAKH. 
by  I.  I.  Sagaa'.   Apr  63.  9p.  TIL/T5388 

Daelassiflad  raport 

Traas.  froa  Ixv.  Vyssh.  Uchaba.  Zavadaaii, 
Eaargatlka.  5.  pp.  108>-IU.  USSR,  1959. 

Daseripterst  *Boiliag,  *Haat  traasfar, 
SoIatioBS,  Sucrosa,  Liqaids,  Viscosity, 
Pipas,  Equatioas  of  Stata. 

A  stady  was  aada  of  tha  haat  axckauga  proeass  la 
bailiag  highly  coacaatratad  sugar  solutioas  with 
aataral  cirealatioa  aad  iatarchangaabla  haatiag 
tabas  of  159/150,  95/87  aad  57/^8  aa  in  diaaatar, 
tha  tagar  coataat  baiag  0,  60,  75,  82  aad  86%, 
tha  prassara  varyiag  froa  0.^  to  1.0  ata.  abs. 
with  a  dapth  of  iaaarsioa  of  tha  haatiag  surface 
of  ap  to  200$.   Tha  axpariaaats,  carried  oat  for  i 
safficiaatly  wide  raage  of  Tariatioas  of  kinaaa- 
tie  Tiscadttet,  allowed  of  ascartaiaiag  the  ef- 
faet  af  the  Tiseoilty  oa  tha  heat  traasfer  co- 
afficiaat  aad  of  dateraiaiag  tke  ralaes  of  the 
6a  aad  Pr  power  iadices  ia  the  ■.  A.  Kichigin- 
N.y.  Tebilevich  aad  ia  the  V.I.  Toiubinskii 
crlterial  systaas.   Tka  aaw  axperiaeatal  data 
aade  it  possible  to  obtaia  a  corrected  criterioa 
eqaatioa  for  tke  M.A.  Kickigia-N. Y.  Tobilevich 
systea  aad  a  corrected  eriterioa  foraula  for 
tke  V.I.  Tolabiaskii  systea,  and  to  extend  the 
applicable  raage  of  these  foraulae  for  Praadtl 
auabers  raagiag  froa  0.7  to  1540.   Siaee  the 
I.A.  Kiehigia-N.T.  TobiloTlch  corrected  criterioa 
systea  yields  a  saaller  error  ia  geaeralisiag 
axperiaeatal  data  relatiag  to  a  large  group  of 
axperiaeatal  substances  aad  is  valid  in  a  wide 
▼ariatioaal  raage  of  factors  affecting  the  heat 
traasfer  ia  boiliag  liquids,  its  application 
skould  be  giTOn  preference,  at  least  at  the 
preseat  stage  of  progress,  ia  the  study  of  tke 
keat  exekaage  processes  ia  boiliag.   (Autkor) 


AD-AG2  784     DiT.   25,  9 
(TISTP/JM)  OTS  price  $1.60 

■ickigaa  State  0.,  East  Laasiag. 
ANTIFERRORAeNCTIC  BEHAVIOR  IN  SINGLE  CRYSTALS. 
Fiaal  rapt.  1  Jan  61-31  Mar  63. 
by  R.  D.  Spaace  aad  H.  Perstat.   31  Mar  63.  15p. 
Coatract  Noar2587  03 

Oaclassifiad  report 


Dascriptorsi   *Aatiferreaagaetisa,  Nuclear 
aagaetic  rasoaance.  Low  teaperature  retearck. 
Heat,  Magaetic  fields.  Single  crystals. 

Mork  carried  out  by  tke  nuclear  resonance  teck- 
nlqne  and  by  specific  keat  studies  is  outlined. 
Eack  of  tkese  teckniques  kas  contributed  in- 
foraation  about  both  the  nnt i ferroaagnet ic  state 
and  tke  aat iferroaagnet ic  transition.   However, 
in  tke  case  of  auclear  aagaetic  resoaance,  tke 
principal  contribution  seeas  to  kave  been  in  pro- 
viding inforaation  about  the  ant i ferroaagnet ic 
state,  wkile  in  tke  case  of  tke  specific  keat 
work,  tke  inforaation  it  provides  is  lergely  con- 
cerned witk  tke  antiferroaagaetic  transition. 
(Autkor) 


AD-402  803      DiT.   25 
(TISTP/MC)  OTS  price  $5.60 

Researck  and  Advanced  Developaent  Div.,  AVCO 

Corp.,  Nilaington,  Mass. 

ATLAS  OF  SCATTERING  DIAGRAMS  FOR  N  -  1.5, 

by  Rudolf  B.  Penndorf.   Nov  62,  51p.  SRIOt 

TR63  9 

Contract    AF19   604   5743 

AFCRL    62   1131 

Unclassified  report 

Report  on  Researck  oa  Aerosol  Scatteriag  in  tke 
Infrared. 

Descriptors:   "Aerosols,  'Scattering,  Infrared 
radiatioa.  Refractive  index.  Functions, 
Matkeaatical  aaalysis. 
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AO-402  809     Div.   25 
(TISTM/AH)  OTS  price  $2.60 

Institute  of  Flight  Structures,  Coluabia  U., 

New  York. 

UPPER  AND  LOWER  BOUNDS  IN  PROBLEMS  OF  MELTING  OR 

SOLIDIFYING  SLABS, 

by  Bruno  A.  Boley.  Oct  62,  24p.  23  62;  TR23 

Contract  Nonr266  20,  ProJ .  NRO64  401 

Unclassified  report 

Descriptors:   "Melting,  aTheraal  coaduct i vi t y. 
Differential  equations.  Solids,  Surface  prop- 
erties. Functions,  Hatheaatical  analysis. 

The  problea  studied  is  that  ef  a  slab,  heated  In 
aa  arbitrary  aanner  on  one  face  and  insulated  on 
the  other,  which  aelts  (or  solidifies),  the  aate- 
rial  being  allowed  to  reaain  statioaary  after 
change  of  phase.   Variable  aaterial  properties 
are  takea  iato  aecouat.   After  preliainary  gen- 
eral considerations,  it  is  shown  that  the  sola- 
tioa  te  the  stated  problea  is  uaique.   It  is  then 
proved  that  higher  rates,  of  aeltlng  and  higher 


teaperatures  will  resal 
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aad  of  a  fictitioas  kea 
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aethod  is  developed  for 
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also  showa  that,  under 

Input,  the  rate  of  aelt 

problea  is  always  lower 
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stantaneously  reaoved  a 

(Aatber) 

t  froa  certaii  eoabiaa- 
of  the  appliedl heat  input 
t  source  trav< iiag  with 
ace.   Froa  this  resalt  a 

the  const ruci  I  on  of 
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AD-402  89t}     Div.   25 
(TISTP/MC)  OTS  price  $3.60 

Boeing  Scientific  Uesearch  Labs.,  Sei 
CURRENT  FLUM  BETMEEN  ELECTRODES  IMME 
LOM  GAS  PRESSURE  PLASMA, 
by  M.  J.  Kofoid.  6  Mar  63.  38p.  01  8 

Unclassified 


H3 


i< 


Also  available  froa  tha  author. 

Descriptors:   *Gas  ionization.  *Ioi:c  current. 
Electric  curreats.  Electrodes,  Plaiiia  physics. 

Hhea  electrodes  are  iaaersed  in  a  loi-»dettSity 
gas  plasaa,  breakdown  in  the  ordinarj  ptnctical 
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AD-402   90t>  Div.       ^t> 

(TISTP/GRM)    OTS    price   12.60 
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Air  Force  Caabridge  Research  Labs., 

Mass. 

IMPROVED    HIGH    MASS    RANGE   RESOLUTION 

OMEGATRON    MASS    SPECTROMETER. 

Research   rept., 

by    J.    H.    Blooa,    C.    E.    Ludtngton,    and 

Phipps.    Oct    62   17p. 

AFCRL   62   953 

Unclassified   r|^port 

Presented    at    tne   Sixth   National   Conference   on 
Tube   Techniques,    Septeaber.    1962,     Advisory   Group 
on    Electron    Devices,    Office   of    the    Diaector    of 
Defense  Research    and   Engineering.    NemVark  City. 

Descriptors:  *Hass  spec 
*Spectrua  analysers,  Res 
Xenon,    Magaetic    fields. 


troscopy.  • 
olution,  S( 
Isotopes. 


The  i 
the  r 
aass 

resel 
range 
by  ca 
of  th 
again 
and  f 
exper 
other 
shown 
with 


nf luenc 

esolut  I 

spectre 

ut  ion  a 

of  the 

refully 

e  oaega 

St  the 

ollows 

iaental 

paraae 

and  di 

xenon  i 


e  of 
on  a 
aete 
ay  b 
xen 
sel 
troN 
aagn 
the 

err 
ters 
scus 
s  al 


Chan 
nd  se 
r  is 
e  ext 
on  i  s 
ect  in 
Th 
etic 
theor 
or. 

of  t 
sed. 
so  gt 


ging 
nsttt 
shown 
ended 
otope 
g  the 
e  res 
field 
et  (ca 
T(e  e 
he  oa 
A  sn 
ven. 


the  a 

vlty 

for 

thro 

s  (aa 

oper 

olati 

stre 

1  pre 

ffect 

egatr 

aatt 

(Aat 


agnet ( 
of  tht 
kryptfl 
ugh  t 
ss  nu 
at  ing 
on  is 
ngth 
dictl 
of  V 
on  wit 
on  of 
hor) 


ity 
tical 
less 

ver, 

ircuit 

atura- 

the 
red  on 
rea 

erence 
d,  is 
The 

ristics 
area 

ity. 

Prac- 

leakage 


ord, 

AN 


l<rypton, 
sitivity. 


a    field  on 
loaegatron 
S.   Good 
#  aass 
her  136) 
^araaeters 
f  lotted 

r  ICr(84+). 
«s  within 
lying  the 
^  krypton  is 
ike  work 


i4 


AD-402  925     Div.   25 
(TISTP/MC)   OTS  price  |1.60 

Syracuse  U..  N.  Y. 

IMPURITY  STATES  ASSOCIATED  HITH  SUBSIDIARY 

ENERGY-BAND  MINIMA. 

by  Harvey  Kaplan.  1962,  17p. 

Sponsored  by  Air  Force  Office  of  Scientific 

Researck 

Uaclassified  report 

Descriptors:   •Solid  state  physics.  "Seai- 
conductors,  lapurities. 
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AD-402  926     Div.   25 
(TISTP/MC)  OTS  price  $1.60 

Rensselaer  Polytechnic  Inst.,  Troy,  N.  Y. 

ELASTIC  VIBRATIONS  OF  PARABOLOIDAL  SHELLS  OF 

REVOLUTION, 

by  H.  H.  Hoppaann  II,  M.  I.  Cohea.  and  V.  X. 

Kunukkasseril.  Apr  63,  16p. 

Contract  DA30  115  5090RD912 

Uaclassified  report 

Descriptors:   •Bodies  of  revolution,  •Vibra- 
tion, Elasticity,  Meabranes,  Stresses. 

Tkis  report  presents  a  discussion  ef  tke  theory 
of  vibration  of  a  paraboloidal  shell  of  revolu- 
tion.  The  theory  is  that  which  is  usually  as- 
sociated with  the  work  of  A.  E.  H.  Love.  Observa- 
tions are  aade  concerning  the  equations  of  aotion 
which  in/lude  both  flexural  and  aeabrane  stresses 
those  which  relate  to  flexural  aad  aeabrane 
stresses  for  shallow  shells,  aad  finally  those 
which  apply  to  aeabrane  stresses  only.  Results 
are  also  preseated  for  aa  extensive  experiaental 
study  of  the  vibrations  of  two  aodels  of  thin 
paraboloidal  shells.   (Author) 


AD-402  932     Div.   25,  4 
(TISTM/AMS)  OTS  price  $2.60 

General  Telephone  and  Electronics  Labs..  Inc.. 

Bayside,  N.  Y. 

STUDY   OF    ADSORPTION    OF   GASES   ON    SOLIDS    IN    THE 

HIGH    VACUUM    RANGE, 

by  C.    M.    Bllven    and  T.    G.    Polanyi.    31    Dee   62, 

17p.    TR62   255.3;    SR3 

Contract    AF19   628   331,    ProJ.    4619,    Task   461901 

AFCRL  63   86 

Oaelasstfied  report 


Division  25  -  PHYSICS 

D*flerlpt«rflt      •Trnigi ttN.    •Melybdenan,    •  Idtorp- 
tloB.    •Gates,    Selidt,    Exper iaeiit al    data.    High 
tcaparatare  ratearch.    Work    functions,    Mathe- 
■atleal    aaalysls.    Nltrogea,    Oxygen,    Sarfaces, 
Low  prassirt  rastarcli. 
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vestlgatlon  of  tb«  lattractlan  of  nttrogon 
a  kot  tangstea  fllaaent  sho«od  tkat  a 
cal  puaping  effect  eecars.   The  aagnltade 
Is  effect  aad  Ita  variation  wttk  teaperatare 
seassed.   PrellMlaary  resalts  on  tke  study  of 
ffect  of  adsorbed  oxygen  oa  tke  work  fuac- 
of  aolybdenua  at  roea  teaperature  Indicated 
tkere  are  tkree  stages  In  the  adsorption 
sti  daring  tke  first  two  stages,  there  Is 
Id  laerease  In  tke  work  function,  whereas  In 
ast  stage  tkere  Is  a  saall  Increase  and  »ery 
rate  of  rise  In  work  function.   (^atker) 


AI)-A02  937 
(TISTP/FEM) 


Div.      2; 
OTS   price  $3. 


60 


litre  Corp.,    Bedford,    Mass. 

OTNUTC    STRESSES    *ND    DISPLACEMENTS    AROUND 

CTLINDRrCAL    OrSCONTINU  TT  lES    DtE   TO    PLANE    SHEAR 

NAVES, 

bj  C.    C,    Mow   and  L.    J.    Hente.    1    Nor   62.    33p. 

Si70  •   "^ 

Contract  AF33  600  39852,  ProJ.  607 
ESD  TDI62  296 

Oaelassified  report 

Deaeriptersi   •Matkeaatleal  analysis, 
•Heekaaical  wave*.  Elasticity,  Skear  stresses, 
Cylladrieal  bodies.  Reflection,  Equations, 
Paaetieas,  Integral  equations,  Bessel  func- 
tleaa,  Streases. 


The  preblea 
■tats  aroun 
arbitrary  d 
aediaa  durl 
wave.  la  t 
aad  tfisplae 
tke  inciden 
tke  aediaa. 
faaad  tkat 
retattea  aa 
laeldeat  wa 
the  deasfty 
Cleat  eeapl 
aad  tke  rig 


ef  dyaaaie  ttressea  and  dlsplaee- 
d  a  cavity  and  rigid  Inclusion  of 
enslty  Is  exaalned  for  an  elastic 
ng  tke  passage  ef  a  plane  skear 
ke  cavity  ease,  tke  dynaalc  stresses 
taeats  are  found  to  be  dependent  upon 
t  wave  naaber  and  Polssea's  ratio  of 
la  tke  rigid  iaclattea  case.  It  is 
dynaalc  stresses  and  tke  rigid  body 
d  traaslatlea  are  dependent  apon  tke 
ve  naabers,  tke  Polsson's  ratio,  and 

ratle  ef  tke  aediaa  and  tke  lasert. 
leg  Is  observed  between  the  stresses 
Id  bedy  aetlea  ef  the  lasert.  (Aatkor) 


AO-402  997     Div.   25 
:tISTP/FR)  OTS  price  13.00 

Araour  Researek  Feundatloa,  Cklcago.  III. 

DEVELOPMENT  OF  A  SUITABLE  ANE3CH0IC  TREATMENT 

FOR  THE  ASD  SONIC  FATIGUE  FACILITY. 

Final  rapt.  Nov  61-Apr  62, 

by  Fraaklla  G.  Tyxser.   Mar  63,  138p. 

Ctatract  AF33  657  7^34.  PreJ.  ^^37 

ASD  Tn62  985 

Uaelassifled  report 

Dtserlptersi   •Aeeastie  iasulatlon.  Aneckoie 
ehaabers,  Isecyanate  plaatlcs.  Expanded 
plasties,  Soaad,  Absorption,  Sound  generators. 
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of  aa  aneckoie  treataeat  for  tke  test 
tke  ASD  klgk  Inteaslty  sound  facility 
ad.   Tke  aceustieal  requlreaents  for 
tion  coefflcleat  at  noraal  Incidence 
aency  range  ef  50  -  7000  eps  aad  for 
sure  levels  up  to  160  db  and  tke  at- 
tqalrtaeats  fer  a  collapsible  treat- 
ated  aevel  probleas  la  deslga.   Tke  re- 
were  aet  by  a  treataeat,  six  feet 
posed  ef  six  layers  of  absorbing 
rrtgalarly  ipaeed  witk  tke  acoustical 


resistances  per  layer 
for  layers  at  the  t nc I 
values  for  layers  near 
( n  the  high  Intensity 
signed  for  the  program 
cidence  absorption  coe 
was  96f  or  higher  over 
range  frea  50  -  7000  c 
froa  130  to  160  db.  F 
were  also  obtained  for 
subsequently  designed, 
supported  by  wire  sere 
as  the  layer  aaterlal 
to  daaage  In  saall  sea 
velocities  correspond! 
level  of  16C  db.  In  s 
tests  in  the  siren  fac 
leant  daaage  to  a  four 
aaterlal  after  105  hou 
between  165  and  170  db 
sapporting  wire  screen 
( Autker) 


Increasing  froa  values 
dence  sound  side  to  kigher 
the  rooa  surfaces.   Tests 
iapedsnce  tube  facility  de- 
showed  that  the  noraal  I n- 
fficient  of  tke  treataeat 

Most  of  the  frequency 
ps  at  sound  pressure  levels 
airly  satisfactnry  results 
a  five  layer  treataent 
Etched  polyurethane  foa« 
ens  was  initially  chosen 
because  of  its  resistance 
le  1 1 fe  tests  at  part  tele 
ng  to  a  sound  pressure 
ubsequent  accelerated  life 
lllty,  there  was  no  signlf- 

by  four  foot  speciaen  of 
rs  at  sound  pressure  levels 

except  for  failure  of  the 
s  at  about  78  hours. 


AD-^03  001      Div.   25 
(TISTP/MC)  OTS  price  |2.60 

Aerospace  Corp.,  Los  Angeles,  Calif. 

STABILITY  AND  RESPONSE  OF  CYLINDRICAL  SHELLS  TO 

MOVING  LOADS, 

by  John  P.  Jones.  15  lUr  63,  24p.  TDR169  3153 

10TN1 

Contract  AFO^  695  169 

BSD  TDR63  35 

Unclassified  report 

Descriptors:   •Cylindrical  bodies.  Daaping, 
Vibration,  Loadiag,  Stability. 

Tke  stability  of  a  circular  cylindrical  skell 
subjected  to  a  aoviag  ring  load  witk  a  constant 
velocity  was  exaaiaed  in  detail  wkea  both  longi- 
tudinal aad  transverse  iaertia  effects  are 
iacluded,  usiag  both  tke  Tiaoskeako  aad  tke 
Flugge  equations.   A  lower  resonance  speed  has 
been  found,  wkick  appareatly  has  beea  con- 
cealed ia  a  receat  paper.   (Author) 


AD-A03  Oil      Div.   25 
(TISTP/MFA)  OTS  price  ll.lO 

Electreaics  Researek  Lab.,  0.  of  Calif.,  Berkelev 

PHOTODISSOCIATION  OF  MOLECULES  FOR  EXCITATION 

OF  AN  OPTICAL  MASER. 

by  J.  R.  Siager.  8  Jaa  62,  7p.  60;  ^29 

Coatract  AFA9  638  102 

AFOSR  2251 

Unclassified  report 

Descriptors!   ■Lasers,  "Molecules,  Pkotoas, 
Molecular  beaas,  Atoas,  Eaissivity,  Iodides, 
Broaides,  Cklorides,  Excitatiea,  Di ssociat ioa. 


AD-A03  127     Div.   25.  15 
(TISTP/MFA)  OTS  price  J5.60 

Eieetrletl  laglaeerlag  Reaearek  Lab.,  U.  af 
Texas,  Austla. 

GENERAL  DISPERSION  RELATIONS  FUR  A  PARTIALLT- 
lONIZED  GAS, 

by  C.  E.  Priaee,  Jr.  aid  F.  X.  Btatlck.  Jr. 
28  Feb  63.  U5p.    129 

Contract  NoBr375  U,  ProJ.  NR371  032/3  27  6l 

Uaelassifled  report 

Deaeriptersi   •Gas  iealsatloa.  •Deteralaaats, 
•Plasaa  pkysles,  Siaaltaaeons  equatloas, 
Perturbatloa  thttry,  Hydrodyaaaies,  Eleetrt- 


t 


■agaetlc  waves,  Magaetohydrodyaaal 
aaalysls,  Atteauatioa,  Propagation, 
Presaare,  Scatteriag.  Plasaa  oseill 
Hagaetio  fields.  Equations. 


cl 


Beglaalag  with  Boltsaaaa's  equatioa 
equatiea  of  aoaeataa  traasfer  for  a 
ionised  gas,  sevea  basic  equatloas 
for  saall-aapli tude  perturbations, 
used  to  obtala  a  deteraiaaat  whose 
ideatify  five  aodes  of  propagatioa 
geaeral  case.   A  steady  aagaetie  fi 
arbitrary  dlrectloa  of  propagatioa 
to  this  field  it  supposed,  and  the 
iatredaced  by  thia  geaeral  approach 
by  a  brief  stady  of  siapler  cases. 
ahowa  that  ealy  by  aeaas  of  a  hlgh- 
treale  coapater  aay  atteaaatita  fae 
phaae  aad  group  velocitiea  be  accar 
aiaed.   Thia  paper  sarveys  work  doa 
iavestigators,  includes  the  approac 
research  group  at  the  Electrical  Ea 
Research  Laboratory  which  has  acces 
Coatrol  Data  Corporatioa  l60il  Coapu 
oaly  to  be  considered  preliaiaary  t 
preseatatioa  of  coaputer  results. 


AD-il03  130     Div.   25 
(TISTP/MFA)  OTS  price  $4.60 
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Thoaas  J.  Matson  Research  Ceater,  Tor 

Heights,  N.  Y. 

ELECTRON  INJECTION  LASER. 

Quarterly  progress  rept.  no.  3.  1  D«c 

28  Feb  63, 

by  R.  M.  Keyes,  G.  J.  Lasher,  aad  K.  Reiser. 

28  Feb  63.  41p. 

Coatract  DA36  039«c90711 

Unclassified  rbbort 

Descriptorst   •Lasers,  •Diodes  (Seali'eonductors) , 
Electroluainescence.  Indiua  coapounjls.  Phos- 
phides, Seaiconductors ,  Galliua  coabounds, 
Arseaides,  Diffusioa,  Ziac,  Haagaaep 
Electroaa. 

Indiua  phosphide  technology  kas  beea  Ueveloped  to 
the  poiat  where  current  densities  appfjoaching  10 
to  the  5tk  power  aap/sq  ea  can  be  paskied  through 
electroluaiaescent  di-odes.   Evidence  elf  stiau- 
lated  eaissioB  (aarrowiag  of  tke  taitked  liae  by 
a  factor  of  1.5)  kas  been  observed  inlaoae  of 
tke  diodes  at  high  current  densities. I '  Tke  ele«- 
trolaaiaesceaee  of  double  diffused  (Zf-Mn)  GaAs 
diodes  was  iavestigated  at  high  curredts.   No 
liae  aarrowiag  was  observed.   Tke  nature  of  p-n 
Juactioas  ia  GaAs  lasers  is  iafluencetf  by  the 
aaoaalous  nature  of  sine  diffuaion  in  GaAs.   Tkt 
concentration  dtpeadeace  of  tke  siac  diffusioa 
coastaat  ia  GaAs  is  kaown  to  be  tke  or  fora  0 
equivaleat  te  ac  squared  wkere  c  is  t  lie  coacen- 
tratioa  of  siac.   Tkis  bekav4or  suggeiUs  a  sub- 
stitatiaaal-iaterstitial  aeebaaisa  fo r  diffusioa. 
Tke  aagaitude  of  tke  propertioaal ity  o^astaat  a 
aad  its  teaperature  depeadeace  kave  bo^n  coapartd 
witk  Tktory.   Tht  coaparison  provides  strong 
evidence  for  the  subst  itut  ional-lateri|t  itial  dif- 
fasioB  aechaaisa.   (Author) 


AD-403  133     Div.   25 
(TISTP/JEA)  OTS  price  |1.60 

LiadtCo.,  Div.  tf  Uaiea  Carbide  Corp..  Cast 

Chicago,  Ind. 

RUBY  IMPROVEMENT  FOR  LASERS  TASK  1. 

Quarterly  progress  rept.  ao.  3,  1  Nov  >2-31  Jtt 

63,  ^ 

by  R.  L.  Hutehesoa.   31  Jaa  63.  22p. 

Coatract  0A36  039te89089.  DA  ProJ.  3AVV  21  001. 

Task  1  I 

Uaelassifitd  n  hort 


PHYSICS  -  Division  25 

Descriptors:   •Lasers,  •Crystal  growth.  Crystal 
Structure, .Powders,  Flaaes,  Tkeraal  diffusion. 
Additives.  Ruby. 

The  effects  of  growth  rate  and  the  addition  of 
fluxing  ageats  to  starting  powders  oa  the  growth 
of  ruby  are  discussed.   Growth  data  on  two  lots 
of  ruby  crystals  are  preseated.   (Author) 

AD-403  137     Div.   25,  32 
(TISTP/MFA)  OTS  price  $9.10 

Autoaetics,  Dowaey,  Calif. 

A  SURVEY  OF  LITERATURE  ON  TECHNIQUES  AND  INSTRU- 
MENTATION FOR  MEASURING  ELECTRICAL  PULSE 
INTERVALS. 

by  Barbara  Aan  Bryce  aad  Sarah  Ann  Alevizon. 
28  Feb. 63.  1v.  EM1163  106 

Unclassified  report 

Descriptors:   •Electroaagaetic  pulaes,  •Bibliog- 
raphies, Abstracts,  Measureaent. 
• 
This  bibliography  is  on  rise  tiae  and  width  range 
of  very  short  electrical  pulses.   Eaphasis  has 
been  placed  on  how  to  aeasure  tiae  and  peak 
aaplitude  by  accurate  nanosecond  aeasureaents . 
Special  equipaent  and  techniques  are  cited.   The 
scope  covers  approxiaately  a  12-year  period  with 
aost  of  the  literature  eacoapassing  tke  last 
four  ytars.   (Autkor) 


AD-it03  2U  Div.   25,  30 

(TISTM/PCR)  OTS  price  $1.00 

Metals  Researek  Lab.,  Browa  U.,  Provldeace,  R.  I, 

ULTRASONIC  METHODS  IN  THE  STUDY  OF  FATIGUE  AND 

DEFORMATION  IN  SINGLE  CRYSTALS  OF  ALUMINUM  AND 

SODIUM  CHLORIDE. 

Rept.  far  Dec  60-Dee  61, 

by  Bruce  Cklck.  Akira  Hikata,  George  Aadersoa, 

Nllliaa  Fladley,  Ckarles  Elbaua  aad  otkers. 

Feb  63.  31p. 

Coatraet  AF33  6l6  6945,  ProJ.-  7360.  Taak  736002 

ASD  TDR62  186 

Daelaasifled  report 

Report  oa  Researek  to  lavestigate  tke  Use  of 
Ultrasoaic  Metkoda  la  tke  Study  of  Deforaatloa 
aad  Fatigue  ia  Materials. 

Descriptors:   •Slagle  crystals,  Alaaiaaa. 
Sodlaa  etapouads,  Cklorides,  Stresses,  Ve- 
locity, Daapiag,  Teaaile  properties,  lastru- 
aeatatioa,  Ultrasoaic  radiatioa,  Atteauatioa, 
Fatigue  (Meekaalcs),  Crystal  structure.  Test 
aetkods.  Test  eqaipaeat.  Deforaatloa. 

Tke  use  tf  altraseaic  aetkods  for  stndyiag  de- 
fect ftraatlta  aad  its  eoateqaeaces  la  coaaec- 
tiea  witk  atress  cyeliag  aad  deforaatloa  ia 
alaalaua  aad  aediaa  eklorlde  slagle  crystals 
Is  tke  sabject  of  tkia  report.   Tke  observed 
altraseaic  ckaages  appeared  cloaely  associated 
witk  ckaages  ia  dlalocatita  bekavior.  To  eatab- 
liak  tkis  deforaatloa  experiaeata  were  ased  ia 
sack  a  way  tkat  results  could  be  related  te  tke 
behavior  of  the  alip  systeas  aad  to  their  oriea- 
tatiea.   Aluaiaaa  slagle  crystals  were  used  for 
these  experiaeata.   Siaultaaeous  aeasureaeata  ef 
atteaaatita  aad  velocity  chaages.  were  aade  coa- 
tlaataaly  dariag  teasile  deftraatioa.   Ia  the 
very  early  atages  of  deforaatloa,  for  all  oriea- 
tatieaa,  aa  laerease  la  attenuatiea  is  observed- 
btftrt  aicroacopic  yield.   Easy  glidt  is  ob- 
served by  the  atteauatioa  aad  velocity  cbaagea. 
■easureaeats  ia  teaaioi  have  beea  aade  far  tht 
parptse  tf  ctapariag  the  dialecatita  daapiag 
aad  piaaiag  effecta  ia  aa  iealc  eryatal  with 
thtst  ia  a  aetal.   laptrtaat  eqaipaeat  iaprove- 
aeata  have  beea  aade  ftr  aattaatlc  rtcordiag  of 
atttaaatioa  aad  velocity  aeasureaeata.  (Author) 
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(TISTr/MFA) 


Olf.   25,  8 
0T8  priet  $2.$0 


ICA  Otfcait  ll«etr*ale  Prcdaeti,  NeorcstoH. 

M.  J. 

ILKCTROOELISS    MHO    6INIRAT0B    RBSEARCH,    PART    II 

LABORATORY    PACILITY    AND   BXPIRIHINTAL    RISOLTS. 

ri>«l   rapt.,    26  Apr  61-31   Jaa  63. 

bjr  J.  r.  Oalaajr,  J.  B.  Faaaeei.  C.  A.  Nittrouar, 

■.  C.  Patty,  aad  N.  Saadi.  lar  63.  109p. 

Caatract  Ar33  616  7913.  PraJ,  8173.  Ta»k 

817306  7 

ASO  T0R62  ^11,  pt.  2 

Uaelasfifiad  raport 

Daierlptars:   'Naflaatokydrodyaaaici,  •PoMer 
aquipaaat,  Gaaaratori,  Faaiibility  atHdiat, 
Caaaratari,  Sapariaaie  aaailas.  Plaaaa  Jati, 
Aaalyaia,  Taata.  0«aiga. 

Tka  prablwB  «aa  to  axparia«N tally  dataraiaa  tha 
raatibility  of  AC  Elaetrodalaaa  Magnatohydro- 
dyaaBle  Pa«ar  Caaaratiaa.  atiUzing  a  aodel 
gaaarator.   Tha  aaalyaia.  davalopaent,  aad  taat 
■adal  oparatiaa  iavalvad  the  daaign,  construct ioa. 
aad  taatiag  of  tha  eoaponeat  aaits  Mhich  coaprise 
tha  plaaaa  arc  lab  facility.   Tha  lab  facilitiaa 
pravidad  for  tha  coaductioo  of  tha  experiaeatal 
iBTaatlgatlea  aad  tha  daaiga  of  tha  generator 
teat  aodel.  which  involved  Pleaua  aad  Mixiag 
Chaaber.  Seeder,  Sapersoaic  Nozala.  Teat  Sectioa. 
Blffaaer,  Penar  Bxtractioa  Coils,  Coil  Power 
Sapply.  Phase  Nalliag  Network,  aad  other  instra- 
■oatatioa.   Elect rodeless  AC  HID  power  generatioa 
was  expariaeatally  obaerved,  aad  extracted  power 
tfm   the  plasaa  recorded  during  test  operation  of 
the  aedel.   (Aather) 


AD-i03  37A     Div.   25.  8 
(TISTP/JM)  OTS  prUe  91.60 

■larawava  laaeareh  last.,  Palytachalc  last. 

of  Brooklya,  N.  Y. 

LONC  LINE  EFfECT  IN  CONNECTION  NITH  CAVITY 

RESONANCES. 

by  H.  1.  Altsehalar.   17  Apr  63.  12p.  1U8  63 

Srait  AP0SR62  299 

Oiclassiflad  report 

Oeseriptersi   •Cavity  rosoaators.  Freqaaaey 
shift.  Raflectlea,  Mava  traasaissioa,  Traas- 
alssioa  llaes.  Resaaaace. 

Mhea  resoaaat  cavities  are  separated  froa  rel- 
atively saall  obstacles  by  loag  waveguides. 
either  aeltiple  rasaaaaces  or  resoaaat  frequeacy 
shifts  aay  occar.   This  loag-liae  effect  is  ex- 
plored for  bath  traasaissiea  aad  reflectioa  cavi- 
ties aad  is  feaad  to  be  a«eh  aore  serleas  la  tha 
feraer  thaa  ia  the  Utter  case.   It  caa  aaaally 
b«  allaiaatad  by  aatehiag  pracedaras.   (Aather) 


AD-i03  392     Dlv.   25 
(TISTP/FR)  OTS  price  $i.60 

Geaeral  Oyaaaies/Astraaaatics,  Saa  Diego,  Calif. 

HIGH  TiaPBBATURE  EMISSIVITIES  OF  THE  2.7  MICRON 

BAND  OF  820  BETMEEN  1000  K  AND  2200  K, 

by  Car«4ae  C.  Ferrise  aad  Claas  B.  Ludwlg. 

Apr  63,  i6p.  BBE63  002 

Caatract  Noar3902  00 

Oaelassified  report 

Oescriptorst   •Natar  vapor.  Eaissivity,  In- 
frared radiatioa,  Coabastiea  chaabera,  Spec- 
traa  aaalyiArs. 

Spectral  aalssivities  betweea  2800  aad  ^200  waves 
per  ceatia«t«r  were  obttiaed  for  water  vapor 


•t  1000,  1200,  1500,  1800  aad  2200  K.   Tha  heated 
H20  test  gat  was  produced  at  tha  exit  of  a  saall 
rocket  baraar  which  used  H2  aad  02  propallaats. 
The  eaission  aeasureaants  of  the  gases  were 
aada  at  the  iaaediate   exit  of  the  burner  where 
the  coapositioa,  total  pressures  and  teaperature 
caa  be  defiaad.   The  eaissivities  or  absorptivi- 
ties  were  calculated  froa  a  calibrated  eaissioa 
spectraa  aad  aa  accurate  spectroscopic  deter- 
aiaatioa  of  the  teaperature  of  the  test  gas. 
Tha  coapositioa  of  H20  was  evaluated  froa  a  seai- 
eapirical  fit  to  a  therao-cheaical  flow  calcula- 
tioa.   The  hot  BfiO  saaples  were  observed  at  a 
total  pressare  of  oae  ataosphere  ia  the  optically 
thia  regioa  where  the  spectral  eaissivities  are 
oa  the  average  approxiaately  0.05.   The  varia- 
tioa  of  the  spectral  eaissivities  of  H20  ia  the 
2.7  aicroa  regioa  as  a  function  of  teaperatare 
are  givea  for  a  coastaat  aaoaat  of  H20  ia  the 
optical  path.   A  gaod  estiaata  of  the  iategrated 
iateasity  of  the  2.7  aicroa  H20  bead  (an  sub  1 
aad  nu  sub  3)  was  aada  froa  the  high  teaperature 
data.   (Author) 


AD-^03  ilO     Oiv.   25 
(TISTM/ODN)  OTS  price  li.60 

Noyes  Cheaical  Lab..  U.  of  Illiaois,  Urbaaa. 

AN  NMR  STUDY  OF  THE  ALKALI  HEXAFLUOROPHOSPHATES ' 

DYNAMIC  STRUCTURE, 

by  Gerald  R.  Miller  aad  H.  S.  Gatowsky. 

16  Mar  63.  i^p.  TR62 

Caatract  Noar183*  13.  ProJ .  NR051  215 

Uaclassifiad  report 

Descriptors:   •Alkali  aetal  coapoundt,  •Phos- 
phates. •Nuclear  aagaetic  resoaaace.  Fluorides, 
Sodlua  coapoundt,  Cesiua  coapounds,  Potassiua 
coapoaads,  Rabidiua  coapouads.  loas.  Salts, 
Crystal  structure.  Low  teaperatare  research, 
Absarptioa. 

The  fluoriae  aaclear  aagaetic  resoaaace  spectra 
ef  the  sodlua,  potassiua.  rubidiua  aad  cesiua 
hexaflaorophosphates  were  studied  betweea  77  aad 
iOO  K.   Ia  each  of-  the  salts  tha  PF6(-)  ioas  are 
reorieatiag  about  the  octahedral  axes  at  raadoa 
or  aearly  so  for  teaperatures  of  200  K  aad  above. 
The  broadeaing  of  the  fluoriae  resoahace  ia  these 
solids  at  lower  teaperatures  iadicates  tha^  the 
ease  with  which  the  PF6(-)  greaps  reorleat  ia- 
creases  with  iacreasiag  aixe  of  the  alkali  aetal 
catioa,  so  tkat  for  CsPF6  tke  fluoriae  resoaaace 
is  still  aarrow  at  77  K.   A  quaatitative  study 
of  the  poteatial  barriers  to  PF6(-)  groap  re- 
orieatatiaa  was  di«couraged  by  the  discovery  that 
the  flBorlae  liae  shapes  aad  widths  are  reaark- 
ably  seasitive  ta  the  physical  state  aad  ia  the 
ease  of  RbPF6  the  theraal  history  of  the  saaple. 
Fluoriae  liae  shape  stadias  reported  previously 
for  solid  CF^  are  reiaterpreted  ia  teras  of  a 
siailar  twe-phase  cooperative  process  for  the 
freealag  oat  of  the  CVi   reorieatatioas.   (Aather) 


AD-403  A3b  Div.   25 

(TISTP/HH)  OTS  price  $2.60 

Electroaies  Research  Lab..  0.  of  Calif.. 

Berkeley. 

POSITIVE-COLUMN  STRIATIONS  IN  GASEOUS  CONDUCTORS, 

by  B.  E.  Dobratz.   19  Jnaa  62,  26p.  SR19t 

860.    U5i  ' 

Caatract   AF19   628   32^,    ProJ.    563i.    Taak    563i02 

AFCRL  63  25 

Uaclassifiad  raport 

Descripterst   •Plasaa  oscillatioai,  •Plasaa 
physics,  •Electroa  tabes.  Gases.-  Mercery, 
Hydrogea.  Haliaa,  TapoTs,  Gas  discharges. 
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AD-i03    ^37  Div.       25 

(TISTP/MFA)    OTS    price   li.60 

Electronics    Research  Lab..    U.    of   Calif. 

Berkeley. 

REHAVIOR  or  THE  SPACE  CHARGE  IN  A  PLASI^/ 

MAGNETRON. 

by  Y.  Ikeda.   15  Juae  62.  38p.  SR17,  Stl^ 

U33. 

Coatraet   AF19   628   324,    ProJ.    5634.    TaskI   563402 

AFCRL   63   41 

tlaclassified  repl^rt 

Descriptors:   •Magaatrons,  •Plasaa  phl^sics. 
Aaodes  (Electroa  tube).  Cathodes  (Elct^troa 
tubes),  Plasaa  sheath.  Secondary  eais{Sion, 
Capacitance,  Probes  (Elect  rowagnet  ic,[.  Gas 
discharges.  Noise  (Radio),  Measureaenjl, 
lastruaentatioa.  Tests,  Electroa  beaaf^,  Space 
charges,  Electroa  tubes. 
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AD-403  449     Div.   «p,  y, 
(TISTH^QN)  OTS  price  $2.60 

Lockheed  Aircraft  Corp.,  Sunnyvale,  Cal 
THERMAL  SHOCK:   AN  ANNOTATED  BIBLIOGRA 
coap.  ,by  Scott  J.  Buginat.  Sep  62,  2Cp 
SB62  [^9 

Unclassified  re 


Descriptors:   •Bibliographies,  'TheraUl 
stresses.  Fatigue  (Mechanics).  Stabil|i|ty. 
Theory,  Refractory  aaterials,  Ceraaic 
Materials,  Shock  (Mechanics),  High  te|ifpera- 
ture  research. 

The  search  aadc  began  with  the  literature  of  1956. 
Glenny  in  1961  and  Majors  in  1957  have  lirittea 
exteasive  review  articles  concerning  thnraal 


tion  of 
t  is 
several 
ia 
4ad  is 

\ 

l^hilips- 
bed,  with 
If.   The 
e  cur- 


PIY 


if. 

8  19  62  4; 
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fatigue.   Soae  of  the  references  of  these 
authors  apply  directly  or  are  related  to  the 
subject  of  this  bibliography.   This  search  was 
oriented  toward  aiding  researchers  in  develop- 
ing a  definition  for  theraal  shock  (there  are 
conflicts  in  the  literature)  and  in  studying 
theraal  shock  vs.  fatigue  cycliag.   (Author) 


AD-403  474     Div.   25.  8 
(TISTE/CRJ)  OTS  price  $2.60 

Air  Force  Caabridge  Research  Labs.,  Bedford, 

Mass. 

MICRONAVE  PHONON  GENERATION  BY  THIN  MAGNETIC 

FILMS, 

by  Harden  H.  Seavey,  Jr.  Feb  63,  21p. 

ProJ.  4600 

AFCRL63  57  Unclassified  report 

Descriptors:   •Phoaons,  •Magnetostricti ve 
eleaents,  Magaetostrict ion,  X  band.  Magnetic 
fields.  Direct  current.  Single  crystals. 
Green's  function.  Quartz,  Filas,  Ferroaagnetic 
Materials,  Resonance  absorption.  Microwave 
frequency. 


The  aagnetostrictive  generation  of  aicrowav 
phonons  by  thin  aagaetic  filas  is  theoretic 
described  and  experiaental  data  taken  at  X 
are  discussed.  The  cases  of  generation  on 
unifora  precession  on  ferroaagnetic  resonan 
(FMR)  and  on  spin-wave  resonance  (SPWR)  are 
treated.  Nave  equations  are  obtained  for  t 
displaceaent  coaponents  when  the  dc  aagneti 
field  aakes  an  arbitrary  angle  with  the  fil 
Boraal.  These  have  driving  teras  proportio 
to  da/dy  which  are  responsible  for  the  phon 
generation.  It  is  shown  that  ia  the  FMR  ca 
the  generation  occurs  at  the  fila  surfaces, 
in  the  SPNR  case  the  generation  takes  place 
throughout  the  fila  interior.  The  experiae 
data  appear  to  support  the  generation  aodel 
the  FMK  case,  but  unexplained  discrepancies 
between  theory  and  experiaent  in  the  SPMR  c 
A  coaparison  with  quartz  piezoelectric  gene 
is  aade,  and  while  the  generation  efficienc 
are  about  equal,  substantial  iaproveaent  is 
sible  in  the  aagaetostricti ve  case.   (Authe 
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AD-403  492     Div.   25.  2  ! 

iTlSTP/MFA)  OTS  price  ;i.60 

Isoaet  Corp.,  Palisades  Park,  \.  J. 

RESEARCH  ON  A  SUITABLE  DISPERSING  OR  ANALYZING 

CRYSTAL  FOR  X-RAY  SPECTROSCOPY. 

Final  rept.  15  Dec  6I-U  Dec  62, 

by  Warren  Ruderaan-,  Edward  Losin.  and  Dudley 

Uphoff.   Apr  63.  Up. 

Contract  AF33  657  775t,  ProJ.  7364.  Task  73^405 

ASD  TDRe3  311 

Unclassified  report 

Descriptors:   "X-ray  diffraction  analysis, 
•Crystal  growth.  Synthesis,  Solutions,  Powders, 
Diffraction  analysis,  Crystal  structure. 
Single  crystals.  Organic  coapounds.  Reflection. 
Spectroscopy,  Spectrua  analyzers,  Instruaen- 
tation,  Laboratory  equipaent.  Fluorescence, 
X-ray  spectroscopy. 

A  large  nuaber  of  potential  coapounds  were  in- 
vestigated for  application  as  X-ray  analyzer 
crystals  with  2d  spacings  froa  25  to  100A.   Four 
crystals  with  2d  values  froa  31  to  90A  were 
developed  and  show  exceptional  promise.   Al- 
though large  crystals  of  these  coapounds  were 
not  grown.  X-ray  analysis  of  saall  crystals  in- 
dicated excellent  reflectivities.   (Author) 
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AO-^02  591      Di».   26.  27 
(TISTI/OHD)  OtS  prle*  12.60 

rorelga  Tecli.  Div.,  Air  Force  SytteBs  Coamand. 
Mright-Pattertoa  Air  Force  Bate,  Ohio. 
HEAT  rOMCR  ENGINEERING  (SELECTED  ARTICLES). 
2  Apr  63.  21p. 
riD  TT63  81 

Uaolassified  report 

Traas.  froa  Teplocaargatika,  No.  8,  pp.  ^7-51, 

Oaacrlptora:   •6a«  tarbiaai.  •Coapressor  blade 
Periodiealf,  6a>  flow.  Effect i»ene$« .  Theory. 
Oyaaaici.  NeasMr«a«nt,  Experiaeatal  data.  Teat 
a«tb*48.  Oetiga.  Streiaes. 
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AD-X02  679     Dlv.   26.  U. 
(TISTli/PCt)  OTS  price  $5.60 


17 


Beadix  Corp..    Eatoatean.    N.    J. 
CnABtC    TO   BETAL    SEALS    FOR    HTGH-TEBPER  «Tl»RE 
TREBBIONIC   CONVERTERS. 

?!!*Ii"i^    teehalcal    rept.    ae.    2.    1    Jan-31    Bar   63. 
15    Apr    63,     52p.    RBES03iOA    2 

Ceatraet    AF33  657  10038   PreJ.    8173  Task   817305 

Uaelatsified   report 

Oaseriptarst      •Theraionie    eenvarters.    "Seala 

^Steppers).    High    teaperatnre   research.    Bonding 
Refractory   aatertals.    Alloys.    Coaposlte 
aaterials.    Betal   eoatings.    Brartng,    Electron 
beaat.    Welding.    Ultrasonic    radiation.    Elactro- 

j!i:  •«•  ,°"fr"»".  "«'  — .  Th.raal  ;tres.es! 

Beatlag.  Ceellng.  Ceslaa.  Coapatlblllty,  Cor- 

Mtirlil!.**'*'"  "•■■'"»"*■«  -eth***.  Ceraaic 
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AD-A02   686  oiv.       26 

(TISTE/JBB)    OTS   prl«e  $2.60 

!!1'*"  ■■""'•«»■'*■»  Co. ,  Woodstock.  N  Y 


Inter  la  developaent  rept.,  7  Dec  62-7  Bar  63. 
7  Bar  63.  2^p.  ' 

Contract  Nnbsr87522 

Uaclassified  report 

Descriptors:   •Journal  bearings.  •Thrust 
bearings,  "Ott   bearings.  ^Handbooks.  Blowers. 
Velocity,  Stabilliation.  Test  aethods.  Rota- 
tion. V  i  brat  I  on,  Starting.  Life  expectancy. 
Reliability.  Corrosien.  Electric  aeters. 

Efforts  continued  on  the  developaent  of  gas 
lubricated  Journal  and  thrust  bearings  for  use 
In  blower  aetors.   Start-stop  testing  on  a  pro- 
totype aotor-blower  unit  deaonstrsted  the  ability 
of  the  gas  bearing  design  to  withstand  66.6C0 
start-step  cycles  without  harm  to  the  perfora- 
ance  of  the  bearing.   Continuous  operation  of  the 
prototype  unit  for  1192  hours  produced  very 
little  aear  on  the  thrust  bearing  surfaces. 
Ind  eating  their  ability  to  aeet  the  2G.00C  hour 
design  life  requlreaent  of  this  developaent 
prograa    Three  units  aade  to  final  design  con- 
figuration successfully  coapleted  vibration  and 
•alt  spray  testing  with  no  detrimental  effects 
on  bearing  performance.   All  testing  to  date 
indicates  that  the  final  design  units  will  meet 
all  performance  and  qualification  test  require- 
aents.   Mork  was  coapleted  on  the  section  of  a 
gas  bearing  design  annual  dealing  with  the  pre- 
diction of  half-frequency  whirl,  and  work  con- 
tinues on  the  final  section  of  the  annual,  which 
concerns  the  design  of  gas  thrust  bearings. 
( «ut  hor)  " 


AD-^02  801      Div.   26 
(riSTE/CRJ)  OTS  price  $5.60 

Laboratories  for  Research  and  Developa-m . 

Franklin  Inst.,  Philadelphia   Pa 

STEADY-STATE  CHARACTERl STICS 'oF  GAS-LIBRICATED 

n!;m";;?H. '*""*•-■*"'•  """'*'■  «*""";"• 

lateria    rept . , 

by   V.    Castelli.    C.    H.    Stevenson,    and   E      J 
Gunter.    Jr.    Apr   63,    -;6p.    I    A20^9    18 
Contract    Nonr234200,    Task    062   3I6 

Unclassified    report 

JlrMlrnffJ      -Journal    bearings.    -Gas    bearings. 
tllVrl     ?'"•""«••»    equations.    Perturbation 

uoa^'stUm?;."''"'-''"'  '"*''"''  '-"»''"- 
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AO-^03  063     Div.   26 
(TISTE/CHJ)  OTS  price  $11.50 

Laboratories  for  Research  and  Developaent 
Franklin  Inst.,  Philadelphia,  Pa. 
SOLUTION  OF  THE  STABILITY  PROBLEB  FOR  360 
DEGREE  SELF-ACTING.  GAS-LUBRICATED  BEARINGS 
OF  INFINITE  LENGTH. 
Interia  rept. , 

by  V.  Castelli  and  H.  G.  Elrod,  Jr.  Bar  63 
154p.  I  A2049  20  .    .   -r  oj. 

Contract  Nonr2342  00,  Task  NR062  316 

Unclassified  report 
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AO-403  U2     Div.   26 
(TISTR/AH)   OTS  price  #8.60 

Cornell  Aeronautical  Lab.,  Inc.,  Buffal 
A  GENERAL  STUDY  OF  PROCESSES  FOR  THE  H 
OF  DESIGN  CONFIGURATIONS  IN  BATERIALS. 
Interia  technical  rept.  no.  4,  3  Nov  6;j 
3  Apr  63. 

by  Paul  Rosenthal.  Apr  63.  1v.  NM1559P^ 
Contract  AF33  600  42921.  ProJ.  NR7  867 
ASD  IR4 

Unclassified  repldrt 


Descriptors:  *Banuf acturing  aethods. 
iag.  Baterials.  Baterial  foraiag.  Bat 
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Design,  Surface  properties,  Effecti 
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Northrop  Corp..  Hawthorne.  Calif. 

OEVELUPBENT  OF  IBPKOVEO  BETHOOS,  PROCESiSES, 

TECHNIQUES  FOR  PRODUCING  STEEL  EXTHLSIONS. 

Interia  Engineering  rept.  no.  15.  1  Jaa- 

31  Bar  63. 

by  L.  B.  Christensea.  31  Bar  63.  61p.  N]R63  64 

Contract  AF33  600  36713 

Unclassified  repirt 

Descriptors:   *ExtrusiOB,  *Banuf  aetur  iing 
aethods,  'Steel,  Stainless  steel.  Hotiworking. 
Drawing  (Bachine  processing).  Design,  Dies, 
Thickness,  Sarface  properties,  Teaper  iiture. 
Cooling,  Hardness,  Presses  (Bachineryl,  Heat- 
ing, Lubrication,  Heat  treataent,  Baterial 
reaoval.  Tensile  properties.  lapaet  sji|Ock, 
Reports.  Experiaental  data. 
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AD-403  U1      Div.   26.  32.  17 
(TISTB/OON)  OTS  price  $2.60 

Lockheed  Aircraft  Corp.,  Sunnyvale,  Calif. 
COLD  MELDING  IN  A  VACUUB:   AN  ANNOTATED 
BIBLIOGRAPHY. 

Bugiaas.  Bar  63,  16p.  5  73  63  1} 


coap.  by  Scott  J. 

SB63  5 


Oaclassified  report 


Descriptors:   •Bibliographies.  •Melding, 
Cryogenics,  Low  teaperature  research.  Diffu- 
sion, Surfaces,  Adhesion,  Space  environaental 
conditions.  Betels,  Friction,  Theory,  Low- 
pressure  research. 

This  bibliography  includes  references  issued 
priaarily  during  the  years  1959-1962.   Refer- 
ences are  ia  alphabetical  order  by  author's 
naae.   Search  was  coapleted  Dee  1962.   (Author) 


AD-403  493     Div.   26.  17.' 21 
(TISTB/ABS)  OTS  price  |16.00 

Defense  Betals  laforaatioa  Center.  Coluabus. 

Ohio. 

A  GUIDE  TO  THE  LITERATURE  ON  HIGH-VELOCITY 

BETALNORKING. 

by  D.  C.  Strohecker  and  D.  H.  Oaens.  3  Dec  62, 

244p. 

DBIC 

Unclassified  report 

Descriptors:   •Baterial  foralng.  "Betals. 
•Alloys.  •Bibliographies.  Explosive  foraing. 
Hardening.  Baterial  reaoval.  Industrial  equip- 
aent,  Bachining,  Banuf acturiag  aethods.  Ve- 
locity, High  pressure  research.  Explosive  aa- 
terials,  Energy,  Powder  aetallurgy.  Firing 
aechanisas  (Aaaunition) ,  Bechanical  properties. 

This  report  is  a  guide  to  the  literature  on 
high-velocity  aetalworking.   It  consists  pri- 
aarily of  abstracts  of  articles,  reports,  books, 
and  current  research  projects  on  and  related  to 
high-velocity  aetalworking  arranged  according 
to  technical  subject.   It  covers  a  survey  of 
the  reported  work  in  the  field  up  to  about 
October  of  1962.   Abstracts  of  over  700  refer- 
ences have  been  arranged  by  subject  aatteir,  with 
cross  indexing  between  subjects.   There  is  also 
an  author  index.   The  eleven  aajor  subjects  and 
categories  covered  in  the  report  are:   (1) 
Energy  Sources,  (2)  Energy  Transfer  Bediuas. 
(3)  Facility  Requireaents,  (4)  Toolina  Require- 
aents,  (5)  Equipaent  Requireaents,  (6)  Foraing, 
(7)  Hardenino,  (8)  Explosive  Melding,  (9)  Powder 
Coapaction,  (10)  Betal  Reaoval,  and  (11)  Baterial 
Behavior.   (Aathor) 
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Division  27  -  PROPULSDN  SYSTEMS 
27.   PROPULSION  SYSTEMS 

«0-^02   666  OiT.       27 

(TISTA/LSK)   OTS   prict  t3.60 

PtaatrlTiaia  State  0.,    UnlTtrtitjr   Park. 

BIBLI06IAPHY    ON   COMPRESSION    IGNITION    ENGINE 

L0«   TCIPEIATORE   PIOBLEMS.     INDEX   VOLONE. 

Stcaad    edltton, 

by  ».    E.   itytr.    1962.   40p. 

Cvatraet  0A36  03^ORO3199ID 

Unclaittfie4  repcrt 

Detcr<ptort:   'iRtcrnal  c««b«itlon  enginei, 
*D<*8*1  •aglntt,  *B<bl (egraphies,  Coaprcssed 
air.  Law  teaptratara  ratearch,  Igattloa, 
ladaxat. 

This  bibllagrapky  caaaliti  of  thti  index  roluae 
aad  a  aet  ef  abatract  earda.   Tliia  tecaad  editiea 
if  a  ceapletc  aad  thar*«gb  revisiea  of  the  first 
editiaa.   Tbe  leape  af  the  bibl  iegrapkjr  reaaiai 
BBchaaged,  bat  its  iaterpretatiaa  is  lUghtljr 
different  ia  that  it  it  sere  rigoreut.   The 
bibliography  dealt  vith  all  aapecti  ef  low 
teaperatare  (or  cold  weather)  operation  of  eea- 
prettlon  igaitioa  aagine*.   It  lies  ia  the  aatura 
ef  the  fvbject  that  the  llteratvre  on  it  deals 
heavily  with  the  startiag  prablea.   (Aether) 


AD-402  737     Dir.   27,  7 
(TISTA/LSK)  OTS  price  18.60 

Allitoa  Div.,  General  Motors  Corp.,  Indianapolis, 
lad. 

CONTINUATION  OF  3-lt»  STIRLING  CYCLE  SOLAR  POMER 
SYSTEM  PROGRAM. 

Qaarterly  technical  pregresa  rapt.  ao.  2,  1  Aag- 
31  Oct  61. 

U  Not  61,  88p.  EDR23ei 

Coatraet  W  33  616  8332,  ProJ .  31^5.  Tasit  30500 

Uaelassiflcd  report 

Descriptors!   *Heat  engines,  *Aaxiliary  power 
pleats,  Exteraal  coabaatien  engines.  Electric 
power  production.  Power  supplies.  Heat  ex- 
chaagers.  Design,  Solar  radiation. 

The  second  quarter  activity  oa  Phase  II  ef  tbe 
three-phase,  3-kw,  Stirling  Cycle  Solar  Power 
Sytteai  Prograa  is  described.   Phase  I  consisted 
of  the  design  and  experiaental  evaluation  of  ■ 
research  aedel  of  the  advanced  Stirling  engine, 
applied  reaeareh  of  solar  concentrators,  heat 
receivers,  theraal  energy  storage  devices,  radia- 
tors, orientation  devices,  systea  controls,  seals, 
and  studies  preparatory  to  the  deaign  of  a  de- 
pleyable  coaeentrator  orbital  experiaeat.   Phase 
II  is  directed  toward  iaproving  the  perforaance 
of  the  research  advanced  Stirling  engine  to 
ensure  attaiaaent  ef  a  net  output  of  3  kw  of 
electrical  power  at  a  aiaiaua  brake  theraal  effi- 
ciency ef  30$  in  the  flight-type  engine  design. 
Phase  II  consists  of  three  basic  tasks:   (1) 
engine  eoapenent  investigations,  (2)  Model  PO-^6 
research  engine  perforaance  iaproveaent,  and  (3) 
flight-type  engine  design  and  partial  fabrica- 
tion.  The  work  to  be  eceoapliahed  during  the 
second  quarter  includedt   (1)  continuation  of 
PD-^6  engine  problea  ellaination  and  perforaance 
tests,  (2)  eontlnuetion  of  power  piston  seal 
developaeat  progrea,  (3)  evaluatiea  of  heat  ex- 
changer circuit  pressure  losses  under  pulsating 
flow  conditions,  (^)  shakedown  ground  tests  and 
flight  teats  of  lere  'g*  lubrication  test  rig, 
■ad  (5)  ceapletlea  of  the  design  of  the  Model 
PD-67  lightweight  engine  coaponents.   (Author) 


AD-i02  738      Div.   27,  7 
(TISTAA.sk)  OTS  price  $2.60 


DIv. 


General  Motors  Corp.,  Indianapolis, 
STIRLING  CYCLE  SOLAR 


Allisoa 
Ind. 

CONTINUATION    OF    THE    3-KW 
POMER    SYSTEMS    PROGRAM. 
Monthly   progress   rept.    for   Sep  61. 
Sep   61,    22p.    EDR2323 
Contract    AF33   616   8332,    ProJ.    3U5, 

Unclassified 


Task 

report 


30^00 


Descriptorst   'Heat  engines,  'Auxiliary  power 
plants.  External  coabustlon  engines.  Electric 
power  production.  Power  supplies.  Heat  ex- 
changers. Design,  Solar  radiation. 

Contentst 

Problea  ellaination  test  prograa — Model  PD-A6 
eng I ne 

Engine  tear-down  Inspection 

Modification  and  engine  build-up  no.  6 

Future  planning 

PD-A6    perforaance 

References 
Engine  coaponent    Investigation 

Seal    developaent    prograa 

Unit    heat    exchanger    test 
Model    PD-67   Stirling    engine    design 

Cylinder    head   design 

Drive  aechanlsa   design 

Crankcase   design 


AD-402    745  DIv.       27,    1 

(TISTA/V6M)   OTS   price  $1.60 

Ministry   of    Aviation    (Gt.    Brit.). 

PROBLEM    OF    AIR-COOLING   GAS    TURBINE    BLADES 

(K   Vopresn    e   Vesdnshnoa  Okhlashden    II    Lepatek 

Gasevykh  Turbin), 

by  A.  G.  Zenukev.  Apr  63,  7p.  TIL/T.537A 

Unclassified  report 

Trans,  frea  Isv.  Vyssh.  Uchebn.  Zavedenli. 
Avlats.  Tekhnlka,  Kasan,  USSR,  v.  2,  pp. 
130-137,  1962. 

Descriptorst   *Gas  tarblae  blades,  Design, 
Heat  transfer,  Honeycoab  cores.  Sandwich 
constracttea.  Air-cooled. 

A  deslga  of  blade  is  described  in  which  the 
profiled  cover  sarface  surrounds,  but  is  not 
rigidly  secured  to  a  central  supporting  stea 
which  Is  iategral  with  the  blade  root.   The 
external  cover  is  free  to  expaad.   All  the 
atresses  on  the  blade  asseably  are  taken  by  the 
'cold'  stea.   Cooling  air  passes  froa  the  blade 
root,  betweea  the  stea  and  cover  shell.   (Author) 


AS- 40 2  893 
(TISTA/LSK) 


Div.   27 
OTS  price  |3.60 


Aerojet-General  Corp.,  Sacraaento,  Calif. 

ACOUSTICAL  ANALYSIS  OF  FILAMENT-MOUND  POLARIS 

CHAMBERS. 

Biaonthly  progress  rept.  no.  A, 

by  C.  S.  Lockaan.  25  Mar  63.  8p.  0672  01BH4 

Coatraet  NOw62  1007c 

Unclassified  report 

Descriptors:   'Rocket  cases,  Reeket  aeters 

(Solid  propellent).  Guided  aissiles  (Sarface 
to  surface).  Test  aethods.  Hydrostatic  pres- 
sare.  Recording  systeas,  Souad  reproduction 
sytteas,  Filaaeat  wound  construction,  Acoustie 
properties . 
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AD-403    077  Div.      27,    7 

(TISTE/JMS)   OTS   priee  96.60 

Naval    Boiler    aad   Turbiae  Lab.,    Philatlielphia ,    Pa. 
EXPERIMENTAL   DETERMINATION   UF  OPEN-LUIOP    FRE- 
QUENCY   RESPONSE    CHARACTERISTICS   OF   DLja-6   CLASS 
STEAM   GENERATOR    SYSTEM, 

by   J.    H.    Baahaa,    Jr.    aad   P.    H.    Zavod.    4   Mar    63, 
1v.    ProJ.    B5021 
Task  4182 

Uaclassified   rj^pert 

Descriptorst      'Boilers,    'Frigates,    Measare- 
aeat.    Tests,    Blowers,    Frequeacy,    Ph4se   studies, 
Matheaatical    analysis.    Ma theaat ical    aodels. 
Control    systeas. 
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AO-403   310  Div.      27,    9 

(TISTP/JM)    OTS   price   $5.60 

David  Taylor   Model    Basin,    Mashington,    b.    C. 

EFFECT   OF   AXIAL    POSITION    OF   PROPELLER  ON    THE 

PROPULSION   CHARACTERISTICS    OF   A    SUBMEHJCEO    BODY 

OF  REVOLUTION. 

by  John  L.  Beveridge.   Mar  63.  49p. 

OTMB  1456  Unclassified  r^^ort 

Descriptorst   'Bodies  of  revolutionL  Propellers 
(Marine),  Thrust,  Analysis  of  variaice.  Under- 
water propulsion,  Axially  syaaetric  Iflow. 

The  propulsion  perforaance  of  a  subaeHged  body  of 
revolution  was  deterained  when  the  axk«l  clear- 
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AD-403  311     Div. 
(TISTM/JEA)  14.60 


27.  22,  12 


Aray  Missile  Coaaand,  Redstone  Arsenal, 

Huntsville,  Ala. 

PARAMETRIC  DESIGN  CURVES  FOR  SHORT  BANCE.  HIGH 

ACCELERATION  BALLISTIC  ROCKETS, 

by  Heraan  R.  Oswell.   1  Apr  63,  35p. 

ProJ.  1A2  22901 A202 

AMC  RF  TR63  7 

Unclassified  report 

Descriptors:   'Exterior  ballistics.  Analysis, 
Rocket  propulsion.  Acceleration,  Weight, 
Ranges  (Distance),  Propellents,  Equations, 
Range  tables.  Booster  rockets.  Rockets, 
Curve  fitting. 

A  coapilation  of  design  curves  are  presented 
which  will  perait  the  rapid  estiaation  of  the 
effects  of  range,  warhead  weight,  diaaeter,  spe- 
cific iapulse,  and  propeUaat  weight  fraction  on 
the  weight  and  length  of  short-range,  high- 
acceleration  ballistic  rockets.   (Author)   • 


AD-403 -312   i.  Div.   27,  9 
(TISTP/JM)  OTS  price  $1.60 

David  Taylor  Model  Basin,  Mashington,  D.  C. 

CAVITATION  TESTS  OF  ESCORT  RESEARCH  VESSEL 

COUNTERROTATING  PROPELLERS  3808  AND  3809  IN 

SIMULATED  MAKE. 

by  Jaaes  G,  Peck.   Mar  63,  15p. 

DTMB  1731 

"nclassif led  report 

Descriptors:   'Cavitatioa,  Fluid  flow, 
RotatioB,  Make,  Mater  tunnels.  Pressure, 
Propellers  ^Marine). 

A  pair  of  counterrotating  propellers,  designed 
for  the  escort  research  vessel,  were  tested  in 
Taylor  Model  Basin  variable-pressure  water 
tunnel.   Cavitation  characteristics  of  the  pair 
operating  in  a  wake  are  presented.   Cavitation 
inception  curves,  open-water  characteristics  and 
sketches  of  the  cavitation  are  included. 
(Author) 


AD-403  456     Div.   27.  25 
(TISTM/ODN)  OTS  price  $6.60 

Texaco  Experiment.  Inc  ,  Richaond,  Va. 

KINETICS  OF  CONDENSATION  FROM  THE  VAPOR  PHASE 

Final  rept,.  1  June-17  Aug  62, 

by  Welby  G.  Courtney.  14  Apr  63,  63p.  EXP328; 

TM1377 

Contract  Nonr314100 

Unclassified  report 

Descriptors:   'Rocket  aotor  aoszles,  'Reaction 
kinetics,  'Lithium  compounds,  'Condensation, 
Boron  coapounds,  Oxides,  Hydroxides,  Vapors, 
Mater.  Nucleation,  Theory.  Low-temperature 
research.  High-temperature  research.  Melting, 
Cloud  chambers.  Argon.  Nitrogen,  Heliua,  Pres- 
sure, Coaputers,  Fluorides. 


7S 


Division  28  -  PSYCHOLOGY  AND  HUMAK  ENGINEERING 


Tkis  prograa  if  a  theoretical  aad  txperiaeatal 
iavcttigation  of  tke  kiHOtlcs  and  ■echanisas 
of  condensation  and  particularly  of  hoaogeneout 
niicleatioa  froa  the  vapor  phase.   Theoretical  re- 
salts  are  reported  for  (a)  the  rate  of  foraatioa 
of  solid  H20  drops  during  condensation  under  con- 
staat-ToUac  coaditioas,  (b)  the  rate  of  steady- 
state  aucleatioi  froa  a  hypothetical  coaplex 
vapor  systea  asiag  ti-F  data  as  a  base  point  and 
arbitrary  rate  constants,  (e)  the  rate  of  conden- 
satioa  in  generalixed  B203  and  LiF  systeas.  and 
(d)  the  correspoadittf  rates  of  condensation  in 
certain  B-O-H  and  Li-F  systeas  in  a  rocket  noz- 
zle.  The  aatheaatical  theory  required  to  perait 
quaatitative  coaparisoa  between  experiaeatal  and 
theoretical  rates  of  condensation  is  given,  but 
the  coaparisoa  was  aot  aade.   la  view  of  the  in- 
coaplete  aaalysis,  the  raw  data  froa  the  ex- 
periaeatal pressare-tiae  carves  obtained  duriag 
ceadeasatioa  ia  the  cloud  chaaber  used  ia  this 
werk  are  Ineladed  ia  an  appendix.   (Author) 


AO-^03  459     Div.   27,  26 
(TISTN/BJH)  OTS  price  $2.60 

AIDI-Portlaad  lac.,  Paraaas,'  N.  J. 

CIYOGENIC  STRKTCH-FORMING  OF  SULIO-PKOPELLANT 

SOCKET  CASES. 

Quarterly  techaical  rept.  no.  3.  ^  Dec  62- 

1  Bar  63. 

by  George  Claffy.   1  Mar  63.  16p. 

Coatract  0A30  069erd3S01 

Unclassified  report 

Descriptors]   eiecket  cases,  *Stretch  fora- 
iag.  "Pressure  vessels,  •Manufacturing  aethods. 
Cold  working.  Cylindrical  bodies.  Configuration, 
Melds,  Hydroforaing  (Neckaaical ) .  Higk  pres- 
sure research.  Industrial  equipaent,  Prograa- 
aiag,  Desiga.  Aaalysis. 

Five  vessel  coaf iguratioas  (total  of  ten  vessels) 
were  cryogen ical ly  stretched  prior  to  the  occur- 
rence ef  a  breakdown  in  the  strength  facility. 
Two  of  the  configurations  incorporated  dog-bone 
coaponents  aad  were  stretched  as  part  of  the 
prograa  to  develop  the  elliptical  head.   A  siaple 
vessel  iacerporating  a  thrust  skirt,  and  two 
coaf iguratioas  for  producing  high-strength  doaes. 
were  also  stretched.   Testing  was  interrupted  due 
to  a  gross  failure  of  the  cryogenic  puap  of  the 
stretch  facility.   The  coaputer  prograa,  for 
analytically  deterainiag  the  final  shape  to  be 
achieved  by  cryogenical ly  stretching  a  given  pre- 
fora  vessel,  was  checked  against  actual  data  froa 
a  stretched  vessel.   The  results  indicate  that 
the  plasticity  equations  and  the  coaputer  pro- 
graa are  capable  of  predicting  the  stretched 
shape  with  a  high  degree  of  accuracy.   The  first 
siaple.  full-size  vessel  was  asseabled  during 
this  report  period  and  rejected  for  bad  welds. 
The  problea  proved  to  be  one  of  diaensional  tol- 
erance on  the  head  diaaeter.   (Author) 


28.    PSYCHOLOGY  AND  HUMAN 
ENGINEERING 

AD-402  672  DIv.      28,    12 

{TISTB/A»)   OTS   price  $1.60 

Boetng  Co.,    Seattle,    Naah. 
HUMAN    ENGINEERING    PLAN.    NS-133B, 


by    Nilltaa  C-  Blair    and   J.    Daniel    Hitt, 
i.    Jan    63.    Up.    D2-30085 
Contract    AF04   69^    266 

Unclassified   report 

Descriptersi      'Hunan    engineering,    Guided 
aissiles    (Surface   to    surface),    Meapnn 
systeas. 


AD-402  786  Div.      28 

(TI«TB/AM}    OTS  price   |1.60 

Behavioral    Sciences    Lab.,    Aerospace   Medical    Div., 

Wright-Patterson    Air    Force    Base,    Ohio. 

ZERO   GRAVITY    INDOCTRINATION    FOR    THE    GEMI NI /APOLLO 

ASTJIONAUTS, 

by  Donald   D.    Mueller.    Mar   63,    ^5p. 


Proj .    7184.    Task    7184C5 
AMRL   MP   3^ 

Unclassified    report 

Report    on   Huaan    Perforaance    in    Advanced   Systeas. 

Descriptors:       "Astronauts,    *Mei ght lessness , 
Psychoaotor    tests,    Perforaance    tests,    Motion, 
Trai  ning. 

The    activities    to    be    perforaed    during    weightless 
flight    aboard    the    ASO    zero-G   aircraft    for    i a- 
doctrinating    and    training    the   Geai ni/Apol 1 o 
astronauts    are    described.      The    activities    were 
chosen    because    they    illustrate   aotions    or    be- 
havior   patterns    that    are    significantly    different 
during   weightlessness    froa    those   ander    noraal 
gravity    conditions.       The    particular    significance 
of   each    activity    as    it    pertains    to   orbital    flight 
is    discussed.      The    period    of   weightlessness    that 
can    be   produced    aboard    the   KC-135    is    approxi- 
aately   30    seconds.      Most    of    the    activities    de- 
scribed   in    this    brochure    can    be    coapleted    safely 
within    the   30    seconds    allowed.       (Author) 


AD-402   791 
(TISTB/AM) 


Div.   28 
OTS  price  $3.60 


Nashington  U.,  St.  Louis,  Mo. 

AN  EXPERIMENTAL  STUDY  OF  THREE  RESPONSE  MOOES 

IN  SOCIAL  INFLUENCE  SITUATIONS. 

Technical  rept. 

by  Richard  H.  Millis  aad  E.  P.  Hollaader. 

Feb  63,  32p. 

Coatract  Noar8l6  12 

Unclassified  report 

Descriptors:   "Behavior,  Personality,  Group 
dynaaics.  Statistical  distributions.  Theory. 

A  test  is  provided  of  a  conceptual  fraaework 
which  specifies  three  respoase  aodes  ia  a  social 
influence  situation:   conforaity,  independence, 
and  ant iconforai ty .   An  individual  can  exhibit, 
over  the  course  of  several  trials,  any  coabina- 
tlon  of  independence  or  net  conforaity,  i.e.. 
conforaity  ainus  ant i conf oral ty.   The  object  of 
this  experiaent  was  to  aanipulate  siault aneous ly 
a  nuaber  of  independent  variables  so  as  to  elicit 
one  of  the  three  basic  aodes  of  reacting  froa 
each  of  the  three  experiaental  groups.   Condi- 
tions for  one  group  were  designed  to  aaxiaize 
conforaity.  those  of  the  second  to  aaxiaize  in- 
dependence, and  those  of  the  third  to  aaxiaize 
ant iconforai ty.   The  prediction  that  these  re- 
actions can  be  brought  under  experiaental  con- 
trol and  can  be  substantially  and  differentially 
produced  in  the  laboratory  was  coafiraed.   Dif- 
ferences aaoag  experiaental  groups  were  size- 
able as  aeasured  either  by  over-all  differences 
in  independence  and  net  conforaity  or  by  aove- 
aent  scores.   In  the  case  of  the  condition  de- 
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signed    to  aaxiaize    independence    beha(rior,    the 
theoretical    Halt    was    closely   approa^lied.      Far 
the    conforaity    and    ant  i  conf  oral  ty   grbtips.    the 
respective    liaits    were    less    closely    i^proached. 
but    aagnitudes    of  aoveaent    towards    t»se    liaits 
were    laraer    than    in    the    case    of    the    i tidependence 
group.       (Author) 


AD-402   843  Olv.      28 

(TI STB/AH)    OTS   price  $.75 

ithavioral    Scieaces   Lab..    Atrospace  fkdical 

Div..    Mright-PattersoB   Air   Force   Basf;    Ohio. 

A    COMPARISON    BETMEEN    TRACKING    MITH     '^ 

DYNAMICS   AND    TRACKING    MITH   A    SIMPLE    ftLOCITY 

CONTROL. 

Fiaal    rept., 

by   George   G.    Frost.      Dec    62,    I6p. 

ProJ.    7184.    Task    718404 

AMRL   TDR62    1^0 

Uaclassified  ^^port 


Report  oa  Haaaa  Ptrforaaace  ia  Advaai  id  Syiteas. 

Descriptersi   "Trackiag.  Test  aethdps,  Siaala- 
tioB,  Pcrforaaace  tests,  Haaan  eng:  jieering, 
Models  (:»iaulatioas) ,  Transfer  of  l^'aiaing. 
FuBCtioas. 


This  stady  -was  uadertakea  to 
control  dynaaics  reported  in 
to  lend  experiaental  validat 
which  they  were  derived.   A 
experiaent  was  perforaed  to 
perforaaace  on  a  siagle  axis 
the  •optiaua'  dynaaics  with 
usiag  a  siaple  integrator  (r 
sigaificaat  difference  was  f 
learaiag  rate  or  in  trackiag 
task  was  learaed.   A  second 
saae  experiaeatal  desiga  req 
trackiag  was  coaducted  to  te 
that  differeaces  would  appea 
subjects  were  acre  heavily  t 
•optiaua'  dyaaaics  produced 
perforaance  than  the  rate  co 
axis  task.   This  result  sapp 
validation  for  the  predictio 
haaaa  transfer  aad  reported 
(Author) 


verify  ipe  'optiaaa* 

MADC  TR 1^9-712  and 
ioa  to  ti»  aethod  ia 
siaple  two  group 
coapare  t  racking 

trackinii  task  using 
trackiag  |>erforaance 
ate  coatr»l) .   No 
ouad  in  iilther 

ability  pfter  the 
experiaent  usiag  the 
uiriag  two-axis 
St  the  hibothesis 
r  only  w|ta  the 
ask-load««.   The 
reliably  better 
ntrol  in  I  the  two- 
lied  exp^fiaental 
as  aade  i |ing  the 
in  MADC  If  59-712. 


AO-402  892     Div.   28 
(TISTB/AM)  OTS  price  $7.60 

Rutgers  U. ,  New  Brunswick,  N.  J. 

HOMEOSTASIS  THEORY  OF  SMALL  GROUPS  V^tl: 

LONGITUDINAL  STUDY, 

by  Bernard  P.  Indik.  and  John  Tyler.  |an  63,  72p. 

TR11 

Contract  Nonr404  10 

Uaclassified  ^fpcrt 

Detcriptorai   eCroup  dynaaics.  Adjiiitaent 
(Psychology),  Social  cnaaunicatiea,  Theory, 
Moaen. 
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AD-403  026     Div.   28 
(TISTM/PCR)  OTS  price  $1.60 

t^iaan  Factors  Research  Inc.,  Los  Angeles,  Calif. 
SUBJECTIVE  REACTIONS  OF  VIGILANCE  PERFORMERS, 
by  Jaaes  J.  McGrath.   May  60.  lOp. 
Contract  Nonr2649  00,  ProJ.  NRI53  199 

Uaclassified  report 

Suppleaentary  Note  to  Tech.  repts.  2  aad  4  on 
Huaan  Factor  Probleas  in  Ant i-Subaar ine  Marfare. 

Descriptors:   "Attention,  Psychology,  Reaction 
(Psychology),  Antisubaar ine  warfare,  Huaan 
engineering,  Applied  psychology.  Projective 
techniques.  Attitudes,  Psychoaetr ics . 

The  experiaenters'  objectives  were  (1)  to  obtain 
introspective  reports  concerning  the  subjects* 
general  attitudes  toward  the  experiaent;  (2)  to 
obtain  inforaation  regarding  any  change  in  the 
aotivational  state  of  the  subjects  as  the  ex- 
periaent progressed  froa  week  to  week,  and  aay 
change  during  a  typical  one-hour  watch;  and  (3) 
to  get  soae  indication  of  the  subjects'  intel- 
lectual approaches  te  the  vigilance  tasks. 
(Author) 


10-403  029     Div.   28,  23.  6 
"TISTM/JEA)  OTS  price  $3.60 

Huaan  Factors  Research.  Inc..  Los  Angeles.  Calif. 
IMPROVEMENT  IN  SONAR  OPERATOR  DETECTION  PERFORM- 
ANCE CONSEQUENT  TO  THE  USE  OF  OPTIMUM  BIAS  AND 
GAIN, 

by  C.  H.  Baker.   Feb  63,  31p.  TR206  20 
Contract  Nenr264900.  ProJ.  NR153  199 

Unclassified  report 

Report  on  Huaan  Factor  Probleas  in  Ant i-subaar ine 
Warfare. 

Descriptors:   "Sonar  personnel.  Sonar  targets. 
Cathode  ray  tubes.  Vision,  Target  discriaina- 
tion.  Cybernetics.  Sonar  equipaent.  Target  rec- 
ognition. Viewing  screens,  Display  systeas. 
Brightness,  Huaan  engineering.  Reliability. 
Perforaance  tests. 
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Division  29  -  QUARTERMASTER  EQUIPMENT  AND  SUPPLIES 


th*  •xperianced  observers  represented  a-  per^ori^ 
•  rike  loss  of  aboet  10  decibels.   The  fif(h  ex- 
^^rlaeat  coapared  target  detection  perforaaace  ef 
26  operators  ia  searching  for  targets  when  (1), 
the  display  «as  at  experiaental  ly  deteraiaed  op-> 
tiaa  of  bias  aad  gain,  with  that  when  (2)  the 
display  aas  at  valaes  of  bias  aad  gain  set  by  the 
operators.   Rhen  experiaentally  deteraiaed  values 
of  bias  aad  gala  aere  eaployed.  there  was  an  ia- 
proveaeat  in  the  perceatage  of  targets  detected 
by  a  factor  of  10.  and  oae  qnarter  as  aany  false 
reports  of  targets  were  aade.   A  brief  survey 
eondncted  aboard  seven  ships  in  port  indicated 
that  the  fiadings  of  the  fourth  experiaent  would 
have  been  virtually  the  saae 'had  the  data  been 
eolleeted  at  sea.   (Author) 


AD-A03  381      Div.   28 
(TISTB/A|I}  OTS  price  |.$0 

Behavioral  Sciences  Lab..  Aerospace  Medical  Oiv., 

Nright-Pattersoa  Air  Force  Base.  Ohio. 

SIMULTANEOUS  ACTIVATION  OF  BIHANDAL  CONTIOLS. 

lept.  for  Feb-Aug  62. 

by  ■.  J.  Rarrick  and  Lester  Turner.  Jan  63.  11p. 

AF  FroJ.  7184.  Task  ^^e^0^ 

ABIL  TDI63  6 

Oaelassified  report 

Report  on  Huaan  Perforaaace  in  Advanced  Systeas. 

Descriptors:   'Fsychoaotor  tests,  •■etor 
reaetleas.  Man,  Motion,  Control,  Thrust,  Space 
eaviroaaeatal  eoaditiens,  locket  propulsion, 
Aras,  Tlae. 
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AO-iuj  i63     Oiv.   28 
(TISTB/AM)  OTS  price  $3.60 

Washington  U..  St.  Louis,  Mo. 

AN  EXPERIHCNTAL  STUDY  OF  THBSS  RESPONSE  MOOES  IN 
SOCIAL  INFLUENCE  SITUATIONS. 
Technical  rept., 
-^Richard  U.  MiUis  and  B.  P.  Hollaader.  Feb  63. 

Coatract  NoBr8l6l2 

Uaclasslfied  report 

Oescriptarsi   •Personality.  •Behavior,  •Leader- 
ship, Perception,  Test  aethods.  Projective 
techai^es,  Seeial  eoaaunication.  Theory, 
Group  dynaaies.  Reaction  (Psychology). 

A  aodel  of  eeaforalty-aonconf oraity  response  was 
receatly  suggested  by  MiUis,  and  serves  as  the 

basis  far  this  research.   According  to  this  aod- 
el, at  least  two  diaensions  are  required  for  the 
construction  of  an  adequate  theoretical  fraaework 
for  representing  cenforaity  aad  aon-eonf oraity. 


The  first  of  these  diaensions  is  that 
ence-independence,  while  the  second  i 
conforaity-nnt iconforaity.   These  dia 
represented  as  orthogonal  to  one  anot 
basic  aodes  of  responding  to  felt  soc 
sures  are  delineated — conforaity,  ind 
nnd  anticonforai ty.   Pure  conforaity 
defined  as  a  coapletely  consistent  at 
part  of  the  individual  to  behav 
with  the  Boraative  expectatioas 
group,  as  he  sees  thea.   Pure  i 
havior  occurs  whenever  the  indi 
relevant  noraative  expectations 
weight  to  thea  as  guides  to  his 
independent  person  is  one  capab 
•ocial  pressures,  rather  thaa  o 
of  thea  or  who  aerely  ignores  t 
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AD-403  i9A  Oiv.   28,  «6,  30 

(TISTB/AM)  OTS  price  $1.60 

Chicago  U. ,  111. 

STUDIES  OF  PATTERN-PERCEIVING  AND  LEARNING 

NETMORKS. 

Annual  rept. , 

by  Peter  H.  Greene.  31  Dec  62,  7r. 

Contract  NoBr2121  17,  Proj.  MR049  U8 

Unclassified  report 

Oescriptorsi   •Seasory  aeehaaisas,  'Nervous 
systea,  •Behavior.  •Bionics.  Perception.  Theory, 
Infants.  Pattern  recognition.  Networks,  Learn- 
ing, Hatheaatical  aodels.  Prograaaiag  (Coa- 
puters) ,  Matheaatical  aaalysis,  Seasory 
aeehaaisas. 


29.    QUARTERMASTER  EQUIPMENT 
AND  SUPPLIES 


AD-402  93i  D«v.      29 

(TISTM/PCB)    OTS   price  |.  50 

Naval   Research   Lab.,    Kashington,    u.    C. 

A   VACUUM    PNEUMATIC    PROCESS    FOB    FILLING   LARGE    DRY 

CHEMICAL    FIRE    EXTINGUISHERS. 

Final    rept., 

by  H.  B.  Peterson,  R.  L.  Teve,  R.  L.  Gipe,  aa« 

J.  W.  Porter.  10  Apr  63,  13p.  59^2 

Unclassified  report 

Oescriptorsi   •Fire  extinguishers,  Pneuaatic 
systeas,  Vacuua  apparatus.  Design,  Instraetion 
annuals.  Photographs,  Maintenance. 


A  pneuaatic  conveying  systea  was  devel 
filling  large  fire  ext ingalshers  with 
powder.   The  systea  is  Intended  partic 
air  statlo'ns  nnd  slallar  field  establi 
It  could  evea  be  aaed  for  reloading  ex 
at  the  site  ef  a  fire.   The  esseatlal 
are  a  1-1/2  horsepower  vacnua  cleaner 
especially  designed  device  which  Is  as 
of  the  extinguisher  fill  cap  which  sep 
powder  froa  the  air  streaa,  and  also  p 
entry  for  a  powder  level  gage  stick. 
at  the  Laboratory  this  systea  reduced 
tlae  for  a  ^OO-lb.  capacity  dry  cheate 
lift  extlagulsher  froa  46  to  6  ainutes 
dusting  to  a  negligible  aaeant.  and  al 
correct  gaglag  ef  adeqaate  charge  aaou 
(Author) 
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RESEARCH  AND 

30.   RESEARCH  AND  RESEARCH 
EQUIPMENT 

AD-i02  599      Div.   30 
(TISTP/FR)  OTS  price  $1.10 

Foreiga  Tech.  Div.,  Air  Force  Systeas  C^^aand, 

Mright-Patterson  Air  Force  Base,  Ohio. 

BINARY  PARALLEL  SUMMATOR  WITH  THROUGH  Tli^NSFER, 

by  L.  P.  Afinogenov  aad  V.  G.  Eolosov.  ;)  Mar  63. 

UP- 

FTD  TT63  175 

Uaclasslfied   repdtt 

Traas.    froa  Russian   Pateat   Nr.    U2818    (^12726/26, 
January   6,    I960),    I960,    pp   I-3. 


Descriptors:      •Coaputer    logic,    Magneti 
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fact    that, 
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(Author) 


rallel 
he  lap 

of  pa 
econd 
bnrs  f 

addit 
rrites 
tates 

aad  t 
ng  pla 
ister, 
direct 
place, 
for  th 
coapen 

the  r 


suaaa 

edaace 

raphes 

addend 

or  rea 

ion  ac 

of  th 

of  whi 

he  tra 

ce,  pa 

and  a 

outpu 

They 

e  purp 

sat  ion 

egiste 


tor  wit 
princl 
e  ferri 
s ,  aad 
lisatio 
cording 
e  suaan 
ch  for 
nsfer  a 
IS  thro 
re  conn 
t  of  th 
are  di 
ose  of 

bus-ba 
rs  and 


h  through 
pie  of  fe 
te  regist 
is  connec 
n  of  the 
to  the  • 
tor.  Cen 
obta  i  ni  ng 
nd  its  in 
ugh  the  f 
ected  wit 
e  transfe 
stinguish 
enlnrging 
rs  pass  t 
the  suaaa 


cores. 

^ransfer, 

tite  work 

3s    of   the 
d   by 
4gical 
40'    aodu- 
q4s    bus- 
4UBS    in    a 
qrsion    in 
Writes    of 
the    in- 
of    the 
i   by   the 
tihe   re- 
hfaiiough    the 


AD- 402   611  .Div.       30 

(TISTP/FR)    OTS    price   $4.60 

Block   Associates,    lac,   Caabridge,    Mass. 

DESIGN    HISTORY    AND   THEORY    OF    OPERATION    Of 

ThO-CHANNEL.    ROCKET-BORNE    EBERT    GRATING 

SPECTROMETER. 

Scientific    rept.    no.    5, 

by   Merle  J.    Persky,    Eugene   K.    Dana,    aad  (kert 

•y«tjes.  9  Jaa  63,  1v. 

Contract  AF19  604  5738 

*FCRL  63  254 

Unclassified  repeJ  , 


Oescriptorsi   'Ultraviolet  spectrophot 
•Infrared  speetrophotoaeters.  Rockets, 
aissiles.  Ultraviolet  filters,  Infrnre 
Mirrors,  Diffractioa  gratings.  Photoaul 
Infrared  detectors,  Preaapl if ier ,  Aapli 
Power  supplies,  Coaautators. 


A  two-channel  Ebert  grating  spectroaet 
described.  The  ultraviolet  channel  sc 
2300  A  to  7000  A  spectral  region.  The 
channel  scaas  the  2.3-au  to  7-au  spect 
■ailt-in  calibration  is  provided  to  ao 
response  of  the  two  spectral  channels 
operation  of  the  teleaetering  systea. 
■utation  is  used  to  tiae-ault iplex  the 
tion  onto  a  single-channel  data  link. 
t»B  is  fully  transistorized  and  both  a 
■■d  electrical  design  are  coapatible  w 
borne  environaents .  In  addition  to  th 
(•d  developaent  history  and  general  de 
iideratioas  for  this  type  of  instruaen 
■ation  is  also  presented  on  the  detail 
tiaa  ef  the  iastruaent.   (Author) 
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RESEARCH  EQUIPMENT  -  Division  30 

AD-402  624     Div.   30,  18 
(TISTF/TL)  OTS  price  13.60 

Systea  Developaent  Corp..  Snnta  Monica,  Calif. 
OPERATIONS  RESEARCH  IN  PRODUCTION  OF  SYSTEM 
TRAINING  EXERCISES, 

by  K.  R.  Mood  and  H.  J.  Zagorsky.  15  Mar  63, 
35p.  TM1042  103  00 

Unclnsslfled  report 

Descriptors:   •Aircraft  defense  systeas, 
•Military  training,  •Slaulation,  Prodnction, 
Stntistlcal  analysis,  Data  processiag  systeas. 
Statistical  tests,  Polynoaials,  Nuaerical 
analysis.  Matrix  algebra.  Factor  analysis. 
Vector  analysis,  Coaputers,  Least  sqaare 
aethod,  Matheaatical  aodels,  Operations 
research.  Scheduling,  Training. 

The  resenrch  conducted  during  the  past  three 
years  in  production  scheduling  of  air  defense 
systea  training  exercises  is  presented.   The 
systea  training  exercise  (or  problea)  es  a 
siaulntion  of  aircraft  aoveaent,  offensive,  and 
contrasurveil lance  activity,  nnd  of  certnin 
defense-systea  renctions  is  described.   The 
systea  training  problea  production  is  therefore 
concerned  with  production  of  Air  Defense  Systea 
siaulntion  inputs  and  accessory  aaterials  for 
systea  traiaing.   (Author) 


AD-402  627      Div.   30 
(TISTP/JM)  OTS  price  $6.60 

Thoapsoa  Raao  Mooldridge  Inc.,  Canoga  Park, 

Vr  S  1  1  1  • 

COMPUTER-AIDED  RESEARCH  IN  MACHINE  TRANSLATION. 
Progress  rept.  no.  2. 
31  Jnn  63,  1v.  C157  3U1 

Unclassified  report 

Descriptors:   •Machine  translation.  Language. 
Errors,  Prooraaaing  (Coaputers),  Reliability 
(Electronic),  Coaputer  logic.  Input-output 
devices,  Coaputers. 


AD-402  646     DIv.  JC 
(TISTP/JM)  OTS  price  $1.10 

Systea  Developaent  Corp.,  Santa  Monica,   Calif. 
THE  EFFECTS  OF  ELECTRONIC  DATA  PROCESSING  IN 
FUTURE  INSTRUCTIONAL  SYSTEMS, 
by  Don  D.  BushneU.  27  Mar  63,  5p.  Rept.  no. 

SP1118/001/00 

Unclassified  report 

Descriptors:   •Data  processing  systeas. 
Learning,  Manageaent  engineering,  Siaulntion. 
Coaputers,  Syaposia,  Inforaation  retrieval. 
Teaching  anchines. 
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Division  30  -  RESEARCH  AND  RESEARCH  EQUIPMENT 


fivlBfl  fnidaict  la  tk«  plaaaiiig  tf  n»m   •4«eati«a- 
al  facilltits;  axpadltiaf  tba  traialn«  aatf  lelec- 
tlaa  »t   aAaeatari;  facilltatiaf  claiiraaa  aad  »•- 
catiaaal  iattraetlaa.   Tk*  aataaate^  claiiraaa: 
a««  ttckaalcfy  far  praetiiiaf  tdacatiaaal  data 
•ad  far  arfaalaiaf  iattraet iaaal  aatarial  ia  tka 
clataraaa. 


Ai-i02  6X7      OlT.   30.  32 
(TISTT/JW)  OTS  price  $2.60 

Syttta  Develapaent  Carp.,  Saata  Naaica.  Calif. 
COMl'TM  GENERATION  OF  NORO  ASSOCIATION  NAPS  FOR 
■AN-IACHINE  CO«UNICATION, 
by  Caaaraa  Matiaa.   25  Bar  63,  24p.  SPI153 

Uaclaiiifiad  rapart 

Daacriptarat   "Data  pracciiinf  tysteat, 
*Iafaraatiaa  ratriaval.  Language.  Display 
syataas.  Digital  eaaputers. 

CoBiidari  tke  prablaai  af  geaeratiag  aad  dli- 
playiag  astaciation  aapt  tkrougk  tke  use  af  a 
digital  ceaputer.   States  tkat  tke  tera  • 'assoc- 
iatioB  aaps'*  deaotes  a  two-dlaensiana 1  array  of 
•laaaats  aitk  llaes  drawa  between  tke  eleaents 
ta  iadicata  aa  associative  relationskip.   Reports 
tbat  tke  association  aap  is  used  for  aan-aackine 
•oaaanieatioa  ia  aa  inforaation  retrieval 
systea.   (Autkor) 


A0-iC2  6^8     Div.   3C,  12 
(TISTP/MB)  OTS  price  $1.60 

Systaa  Developaeat  Corp..  Santa  Monica.  Calif. 
UTILITY  PROGRAM  DESCRIPTIONS  -  MILESTONE  11 
MRITE  CHANGE  TAPE  (SMRTOOT) , 

by  I.  C.  Rise.   12  Mar  63,  lip.  TM  L  715  OIX  00 
Caatract  AFI9  628  16^8 

Daclassified  report 

Descriptors:   •Prograaaing  (Coaputers). 
Satellite  aetaerks. 

SMRTODT  (irite  Ckaage  Tape)  produces  a  tape  for 
later  use  by  tke  prograa  SMERGE.   Tke  taoe 
caataias  aessages  input  to  SWRTOUT  aad  operated 
apea  by  SMRTOUT .   SMRTOUT  accepts  iadividaal  or 
grouped  aessages  froa  a  user  prograa  aad 
collects  like  aessages  aatil  a  black  of  tkese 
■•stages  is  built,  tkoa  adds  a  ebecksaa  and 
aritea  tke  aessages  oa  a  aagaetic  tape.   (Aatker) 


AD-i02  659     Dlf.   30.  12 
(TISTP/MB)  OTS  price  $^.^0 

Systea  Oevelopaent  Corp..  Saata  Monica.  Calif. 
SCF  COMPUTER  PROGRAM  SYSTEMS  MANUAL  UTILITY 
PROGRAMS  INTRODUCTION  AND  TABLE  OF  CONTENTS 
by  C.  L.  Hill.   19  Mar  63,  Ap.  TM  L705/000/6oB 
Coatract  AF19  628  16*8 

Oaclassified  report 

Oescrtptersi   'Prograaaing  (Ceaputers). 
•Satellite  actaork*.  ladexcs.  Handbooks, 
Space  sarvelllaace  systeas. 


AD-402  660     DU.   30,  12 
(TISTP/MB)  OTS  price  $1.60 

Systea  Oevelapaent  Corp.,  Santa  Monica,  Calif. 
GENERAL  PURPOSE  SATELLITE  COMPUTER  PROGRAM 


•ESCRIPTION  MILESTONE  11  PROGRAM  ROUTINE  TO 
PREPARE  FLIGHT  SUPPORT  DATA  PACKAGE  T^PES 

(SPDPT). 

by   G.     0.    "•St.       25   Mar   63.    12p.    TM(L)7U/03X/00 
Caatract    AF19   628    16*8  *    /      */    j*/uu 

Uaclassifled   report 

Bescriptorsi      "Prograaaing    (Coaputers).    'Space 
suryeillaace   systeas.    Satellite   netaorks, 
•rbltal    trajectories. 

Reports    tkat    SPDPT    Is    a   prograa   routine   to 

!!!?"f*        !?"!    ""PP»'»    «»•«•    Psckage    tapes    for 
»ekleles»kick   carry    prograaaable   orbital    tiaers. 
States    tkat    SPDPT    is    coded    for    the  CDC    160i    .nd 
is    coapatlble   aitk    tke   current    CPDC    operating 
procedures.  " 


AD-X02   661  Dif.       30,    12 

(TISTP/MFO    OTS    price   «1.10 

Systea    Develepaent.    Corp..    Santa   Monica.    Calif. 
SCF   COMPUTER    PROGR  \M    SYSTEMS    MANUAL    UTILITY 
PROGRAMS    INTRODUCTION     AND  TABLE   OF   CONTENTS, 
by   C.    L.    Hill    and    J.     A,    Kneeaeyer.       25    Apr   62. 
4p.    TM    L705/000/00  *^  ' 

Contract    AFO*   695   40 

Unclassified    report 


RESEARCH  AND  RESEARCH  EQUIPMENT  -  Division  30 


Descriptors! 
survel 11 anee 
networks. 


•Prograaaing    (Coaputers),    "Space 
systeas,    Handbooks,    Satellite 


■ieports    tkat    tke   Satellite  Control    Facllltya 
Coaputer    Prograa   Systeas    Manual    Ir  a   collection 
of    systeas    prograaaing    and    operations    Inforaa- 
tion.      States    tkat    tke   aanual    consists    of    four 
TS-ffT'SncT*'*"*    "*    «■'>-»•»»••«   Utility    Prograas 
3!^   "^^^    •    2"*"*    '•"l''«''OSE  Sat/lllte  Prograas 
(TM(L)-725),    Satellite   Specific    Prograas    (TM(L)- 
722.    and   Satellite   Facility   Coaputer   Operations 
Procedures    (TM(L)-723). 


AO-402   662  Di».       30,    12 

(TISTP/MFA)    OTS    price  $1.10 

Systea    Oevelepaent    Corp.,    Santa   Monica.    Calif. 
SCF   COMPUTER    PROGRAM    SYSTEMS    MANUAL    UTILITY 
PROGRAMS.        INTRODUCTION    AND   TABLE   OF   CONTENTS 
by   C.    L.     Hill.       2    Jan    63,    3p.    TM(L)    705    000    OOA 
Contract    AFOi  695  AO 

Unclassified   report 

Descriptorsi      •Prograaaing    (Coaputers), 
•Satellite   netaorka,    Haadbooks,    Space 
surveillance   sy^eaa. 


AD-X02    781  Dlv.       30 

(TISTA/GEC)    OTS  price   $7.60 

Arnold    Engineering   Oevelopaent    Center,    Arnold 

Air   Force    Station,    Tenn. 

MECHANICAL    DESIGN   OF   THE    50-INCH   MACH    10-12 

TUNNEL, 

by  Cbarles  ■.  Howard  aad  H.  T.  Hood,  Jr.  Apr  63. 

72p.  '^  * 

Coatract  AF^O  600  1000 
AEOC  TDR62  229 

Unclassified  report 

Descriptors:   "Hypersoaic  wiad  taaaels,  -Mind 
taaael  noziles,  Operatiea,  Control  systeas. 
Data  processiag  systeas,  Instruaeatat ion. 
Design. 

Tke  design  of  a  50-inck-diaaeter ,  continnous- 
.flow,  Mack  10-12  wiad  tuaael,  currently  operating 
at  Mack  10  only,  is  described  aad  related 


7t 


operational  experience  discussed.   Tke 
equipped  witk  an  axisyaaet r ic ,  contoure 
and  witk  a  fast  aodel  injection/retract 
tea.   Control  and  data  readout  systeas 
described.   (Aatker) 


unnel  is 

noszle 
on  sys- 
ire 


AO-402  787     Div.   30.  16 
(TISTM/DGH)  OTS  price  $A.60 

Aray  Biological  Labs.,  Frederick,  Md. 
RESPIRATORY  EXPOSURE  OF  ANIMALS  TO  MICR0t) 
HITH  THE  HENDERSON  APPARATUS, 


by  Orrin  T.  Miller 
Apr  63.  48p.  TM39 
ProJ.  4B11  05  015 


and  Gardner  G.  Greai 


Dnclassi  fied  rep  trt 


Report  on  Safety  Measures  for  Protectio 
BN  Research  and  Developaent  Hasards. 

Oescriptorst  'Aerobiology,  "Laborato 
aent.  Laboratory  aniaals,  Microorgani 
Respiratory  systea.  Aerosols,  Test  ae 

The  Headerson  Apparatus  has  been  in  use 
years  for  the  study  of  infectious  disea 
aission  by  the  respiratory  route.  It  i 
pie,  inexpensive  apparatus  for  exposure 
aniaals  to  dynaaic  aerosols.  This  repo 
seats  detailed  inforaation  concerning  n 
equipaent  and  techniques  for  conducting 
of  experiaent  in  a  safe  wanner.  Refere 
■ade  to  coaaercial  sources  of  equipaent 
these  are  pertinent.   (Author^ 


AD-402  788     Div.   30 
(TISTP/JM)  OTS  price  $9.10 

Naval  Ordnance  Lab..  Corona.  Ca-lif. 
FOUNDATIONAL  RESEARCH  PROJECTS. 
Quarterly  rept.,  Oct-Dec  62. 
1  Mar  63,  I08p. 
NAVNEPS  8U1 

Unclassified  repo 

Descriptors:   "Scientific  research,  Fe 
aagnetic  a^terials,  Crystals,  Infrared 
spectroscopy.  High  teaperature  researc 
Polyaers,  Elect rocheai s t ry .  Nonlinear 
Seaiconductors,  Microwaves,  Spectra  (l 


i;  t 


i-» 


rt 


During    the    second    quarter    of    fiscal    year 
Foundational    Research    projects    were    condyle 
in    the    following    general    areas:       ferroaa 
research;    high    teaperature    polyaers;    inf 
atoaic    spectra;    nonaqueous    e lee t rocheai s 
nonlinear    transaission    lines;    seaiconduc 
■  icrowave    ai croelect roni cs ;    seal  conduct o - 
physics;    solid    state    spectroscopy;    and    stjectral 
eaittance    of    solids. 


AD-402   789  Div.       30 

(TISTP/RD)      OTS    price    l4.60 

Aircraft  Araaaeats,  lac,  Cockeys vi  1  le. 
RAPID  EMPLACEMENT  AND  RETRIEVING  DEVICE 
GROUND  STAKES  GP-112/G  AND  GP-113/G. 
Quarterly  rept.  ao.  3,  1  Jan-31  Mar  63, 
by  R.  G.  Strickland,  T.  G.  Stastny.  and 
C.  Gonneraaa.  31  Mar  63,  U5p.  ER2843B 
Contract    DA36  039sc90760 

Unclassified    rep 


Descriptors:      •Aackors    (Structural),    'lliils, 
Haaaers.    Ballistics,    Explosive    actuatoi   i 
Mechanical    properties. 
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AD-A02  792      Div.   30 
CtISTP/JM)  VS  price  |2.60 

Systea  Developaent  Corp.,  Santa  Monica,  Calif. 
CHRONICLES  AS  A  REGENERATIVE  RECORDING,  SYSTEM 
TESTING.  AND  ANALYSIS  CONCEPT  FOR  SAGE  AND  OTHER 
REAL-TIME  DIGITAL  SYSTEMS. 
Technical  aeao. , 

by  H.  Sackaan.   15  Mar  63.  25p.  TM1042  20,;  00 

Unclassified  report 

Descriptors:   •Data  processing  systeas, 
Digital  systeas,  Coaputers,  Input-output 
devices,  Prograaaing  (Coaputers),  Antiaircraft 
defense  systeas. 
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AD-402  823     Div,   30 
(TISTE/JMS)  OTS  price  $3.00 

Autonation  Industries,  Inc.,  Torrance,  Calif. 

DEVELOPMENT  OF  ULTRASONIC  TECHNIQUES  FOR  DEFECT 

EVALUATION. 

Final  rept..  Dec  59-Oct  61, 

by  J.  B.  Raasey  and  M.  M.  Rowe.   Feb  63,  136p. 

Contract  AF33  6l6  6793,  ProJ.  7381,  Task  73812 

ASD  TDR62  8 

Unclassiiied  report 

Descriptors:   'Test  aethods,  'Ultrasonic  radia- 
tion. Acoustic  iapedance.  Acoustic  properties, 
Propagation,  Non-destructive  testing, 
CoUiaators,  Heat  treataeat.  Attenuation. 

The  results  of  investigations  to  deteraine  tke 
effects  of  several  aet allurgical  and  acoustical  ' 
variables  on  the  ultrasonic  signal  strength 
using  coaaercially  available  ultrasonic  flaw 
detection  equipaent  are  reported    Applied  to 


DivUion  SO  -  RESEARCH  AND  RESEARCH  EQUIPMENT 
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AO-^02  888 
(TISTA/LSK) 


Div.   30.  27 
OTS  price  $1.00 


Aray  Missi le  Coausaad,  Redstone  Arsenal, 
Huatsville,  Ala. 

INFIAREO  TECHNOLOGY  AND  NONDESTRUCTIVE  TESTING, 
by  Billy  C.  Nartia.  U  F*b  ^3.  30p.  RT  TR63  1 
ProJ.  5U  04  007 

Uaclassificd  report 

Descriptorst   'Rocket  actors  (Solid  propel- 
lent). Infrared  detectors.  Bonding,  Quality 
ceatrol.  Infrared  radiation.  Test  aethods, 
Noa-destractive  testing. 

This  report  presents  iafrared  technology  in 
general  aad  its  relation  to  the  nondestructive 
testing  of  solid  fuel  rocket  aotors.  priaarily 
for  uabond  flaws.   Various  projects  by  governaent 
coatractors  eoaceraiag  the  use  of  IR  techniques 
aad  lastraaeatatioa  for'  uabond  flaw  detection 
are  reviewed.   (Author) 


AO-402  89i     Oiv.   30 
(TISTP/JM)  OTS  price  $1.10 

Systea  Oevelopaeat  Corp.,  Santa  Monica,  Calif. 

SCr  COMPUTER  PROGRAM  SYSTEMS  MANUAL  UTILITY 

PROGRAM.   SYMBOLIC  DUMP  ROUTINE  (SYNOUMP). 

Technical  aeao., 

by  F.  J.  LaChapella  aad  R.  L.  Kiakead.   21  Mar  63, 

8p.  Ti  L  705  025  01 

Coatract  AF19  628  16^8 

Uaclassified  report 

Oeseriptorsi   'Prograaaiag  (Coaputers) , 
Coapaters,  Satellite  networks. 


A0-i02  898     Div.   30 
(TISTP/JN)  OTS  price  $1.10 

Systea  Developaent  Corp.,  Santa  Monica,  Calif. 
SATELLITE  COMPUTER  PROGRAM  DESCRIPTION.   MILE- 
STONE 4.   COMPUTE  SHAOOM  TIMES  (SHADOM). 
Teehaieal  aeao. , 

by  C.  M.  Seacat.   22  Mar  63.  9p.  TM  L  112^  000  00 
Coatract  AP19  628  16^8 

Uaclassified  report 

Descriptors:  *Prograaaiag  (Coaputers), 
Bartk,  Coaputers,  Orbital  trajectories. 
Satellite  aetworks. 

States  that  SHADOW  is  a  160^  COP-controlled 
prograa  desigaed  to  coapute  the  tiaes  at  which 
a  satellite  eaters  aad  leaves  the  shadow  of  the 
earth.  Also  states  that  the  inputs  to  this 
prograa  are  a  reset  tape  contaiaing  orbital 
coaditioas  aad  a  fuaction  card  specifying  a 
tiae  raage  aad  a  tlae  iaereaent.   (Author) 


AD-^02  899     Div.   30 
(TISTP/JM)  OTS  price  #1.10 

Systea  Developaent  Corp..  Santa  Monica.  Calif. 

UTILITY  PROGRAM  DESCRIPTIONS.   MILESTONE  11. 

OCTAL,  SYMBOLIC,  FLOATING  POINT  DECIMAL,  OR 

BCD  CORE  DUMP  (CORE) . 

Technical  aeao., 

by  F.  J.  LaChapelle.   13  Mar  63,  3p.  TM  L  715  016 

01A 

Coatract    AF19   628    16^8 

Uaclassified   report 

Oeseriptorsi      "Prograaaing    (Coaputers), 
Coaputers,    Satellite   networks. 


AD-i02   900  Div.       30 

(TISTP/GRW)    OTS    price   12.60 

Systea    Developaent    Corp.,    Senta   Monica,    Calif. 

PROGRAM    DESIGN    SPECIFICATIONS   FOR    MODIFICATIONS 

TO    MULTICON, 

by  J.  Hillhouse  and  H.  Frtedea.   1  Apr  63,  2ip. 

TM  L891  006  00 

Coatract    AF19   628    16^8 

Uaclassified   report 

Descriptorst      *Pregraaaing    (Coaputers), 
'Satellite   aetworks,    Puached   ta|>e.    Punched 
cards. 


AD-402   901  Div.       30 

(TISTP/JW)    OTS    price   $1.10 

Systea    Developaent    Corp.,    Santa   Monica,    Calif. 
UTILITY    SYSTEM    PROGRAMMING    PROPOSU.       PROPOSAL 
FOR    MODIFICATIONS    TO    THE  OSCON    SYSTEM, 
by   C.    L.    Hill.       27   Mar   63,    3p.    TM890   012   00 
Contract    AF19   628    16^8 

Unclassified  report 
.« 
Descrtptorss      'Prograaaing. (Coaputers),    Coa- 
paters,   Design,    Data   processing    systeas. 
Satellite   networks. 

The   report    proposes   nodi  fleet  ions    to   the  OSCON 
160-A    peripheral    processing    systea   which   would 
alleviate   the    inadequacies,    errors    and    dis- 
crepancies   existing    at    present    in   OSCON.       The 
report    spates    that    the  aedl fleet  Ions    fall    Into 
two   categories;    aodi f Icat I ons   which   will    effect 
aajor-^^nges    to   the   entire   systea    and   additions 
or  corrections.      (Author) 


AD-402   902 
(TISTP/JM)    OTS 


Div.   30 
price  |1 . 


60 


Systea  Developaent  Corp.,  Santa  Monica,  Calif. 
UTILITY  PROGRAM  DESCRIPTIONS.   MILESTONE  11. 
READ  BIRD  BUFFER  160^  TRANSFER  TAPE  (SRDTRK), 
by  R.  C.  Wise.  12  Mar  63,  Up.  TM  L71 5  0^2  00 
Contract  AF19  628  16^8 

Unclassified  report 

Descriptors!   *Prograaalng  (Coaputer), 
Coapaters,  Tracking,  Satellite  networks. 

Reports  that  the  function  of  SRDTRK  (Read  Bird 
Buffer  160^  Transfer  Tape)  Is  to  read  specific 
Inforaatlon  froa  the  160A-160^  transfer  tape. 
Also  reports  that  this  specific  Inforaatlon  is 
Tracking  aessages,  or  Vehicle  tiae  aessages, 
aad  is  related  to  a  partlealar  station,  vehicle 
aad  revolution.   (Author) 
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AD-i02   903  Div.       30 

(TISTP/GRM)    OTS    price   »3.60 

Systea   Developaent  Corp.,    Santa  Monlea 

MILESTONE  11  COMPUTER  UTILIZATION  REPO 
by  R.  L.  Thornton.  5  Apr  63,  3Ap.  TM1 
Contract    AF19   628    16i8 

Unclassified   re^brt 


Descriptorst      •Data   processlag    systei^ 
graaaing    (Coaputers),    •Satellite    net 
Punched  cards,    Operatlea,    Data   stora 
systeas. 


!'• 


V.DR  Is  a  160-A  prograa  which  uses  pune 
ss  Input  and  generates  an  accurate  rep< 
tlae  utilisation  on  all  coapatlng  equi 
•Ithia  the  CPDC.   (Aether) 


AD-i02  90i      Div.   30 
(TISTP/CIM)  OTS  price  1^.60 


l4> 


Santa   Monica, 
ALLOCATION    FOR 


Calif. 
LARGE- 


Systea  Developaent  Corp., 
CONTROL  OF  AND  AUTOMATIC 
SCALE  CYCLING  SYSTEMS, 

by  C.  P.  Earnest.   15  Mar  63,  ^3p.  TM10UJ2  102  00 

Unclassified  rtpirt 


Deserlptorst   •Prograaaing  (Coaputers 
•Data  storage  systeas.  Control,  Opera|tl 
research.  Scheduling. 
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AD-A02   918  Div.       30 

(TISTA/LSK)    OTS    price   $3.60 

Fluldyne    Engineering   Corp.,    Minneapolis 

HYPERSONIC    TEST    STAND  MODEL    INSTRUMENT  AT 

SYSTEM, 

by  Charles  Chrlstopherson.  Nllllaa  Hear 

Matsuura,  and  John  Mastvedt.  Jan  63,  28 

Contract  AF33  616  75^3,  ProJ.  7065,  Tas 

ARL  63  1 

Uaclassified  rep 


Descriptorst  •Hypersonic  wind  tunnel 
bration.  Mounting  brackets.  Aerodynaa 
ing.  Strain  gages.  Transducers,  Mind 
aodels,  lastraaeatatioa. 
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AD-403  030 
(TISTB/AM) 


OTS 


Div.   30 
price  $1.60 


Reaington  Rand  Univac  Oiv.,  Sperry  Rand  Corp., 

St.  Paul.  Minn. 

EQUIPMENT  MODIFICATIONS  AND  FEASIBILITY 

DEMONSTRATION  FOR  IMPROVEMENT  OF  THE  PHASE  I 

UNIVAC  ATC  DATA  PROCESSING  SYSTEM. 

Final  engineering  rept. 

Sep  62,  15p.  2567 

Contract  FAA/BR0153 

Uaclassified  report 

Descriptors:   •Data  processing  systeas,  Tiae 
switches.  Air  traffic  control  systeas.  Input- 
output  devices,  Tiaing  devices. 

The  tasks  are  divided  into  four  aajor'problea 
areas:   (1)  real-tiae  clock  function,  (2)  dote 
recovery,  (3)  data  voiding  by  character  aad  field, 
and  il)    FAA  systea  annual.   As  work  progressed  it 
becaae  apparent  that  the  proposed  design  on  the 
real-tiae  clock  was  not  feasible.   The  only 
practical  aeans  found  for  geaerating  tiae  was  to 
derive  a  pulse  froa  a  one-revol ut ion-per- 
ainute  aotor.   A  data  register  is  used  to  provide 
storage  and  counting  ability  to  convert  the  one- 
per-ainute  pulses  into  coaputer  code  tiae.   The 
design  using  the  aagnetic  tape  unit  for  the  data 
recovery  systea  has  certain  shortcoaings  such  as 
prograaaing  probleas  and  overlap  of  the  data  re- 
covered and  the  data  printed  during  noraal  oper- 
ation.  It  is  therefore  recoaaended  that  data 
recovery  be  accoaplished  by  extracting  data 
directly  froa  the  general  storage  druas.   This 
would  avoid  duplicate  printout  of  flight  strips 
and  prograaaing  probleas  with  the  iapleaentation 
of  CUE.   Data  voiding  by  character  and  by  field 
is  used  to  eliainate  the  t iae-consuaing  and 
error-prone  backspacing  procedure.   The  voiding 
systea  allows  the  operator  to  instruct  the  T&F 
Unit  to  void  the  previous  character  or  the  field 
that  was  being  filled.   The  FAA  Systea  Manual 
enables  technical  personnel  to  understand  the 
systea  and  to  provide  continuing  personnel  with 
a  aore  thorough  understanding  of  the  coaplete 
systea.   (Author) 


AD-403  045     Div.   30 
(TISTA/GEC)  OTS  price  $1.60 

Aerospace  Corp.,  Los  Angeles,  Calif. 

A  SHOCK  TUBE  FOR  PRODUCING  SUBSONIC,  TRANSONIC 

AND  SUPERSONIC  FLOWS  FOR  AERODYNAMIC  TESTING,  ' 

by  R.  L.  Varwig.   18  Feb  63,  19p.   TDR169  3230  11 

TN9 

Contract  AF04  695  169 

SSD  TDR63  32  Unclassified  report 

Descriptors:   •Shock  tubes.  Subsonic  flow. 
Transonic  flow.  Supersonic  flow,  Aerodynaaic 
characteristics,  Measureaent,  Aerodynaaic 
loading.  Tests,  Test  facilities.  Design. 


ow  condi- 
ng  inter- 
onic  to 
,  testing 
a  tiae 
sureaentt. 
ity  is 
aodels. 
tube,  a 

7-feot 

and 
eries  of 
foraation 

resalts 


Division  30  -  RESEARCH  AND  RESEARCH  EQUIPMENT 


A0-A03  052  Div.      30 

(TISTP/JN)    OTS   price   $1.60 

A«r*ipac«   C«rp..    Lot   Angalet,    Calif. 

THE   AEROSPACE   HYPERSONIC    SHOCK    TUNNEL. 

Stataa    rept.. 

by   Robert    L.    fariil9.    21    Ftb   63,    15p.    TDR169 

3230    11TN10 

Caa tract  AFOi  695  169 


SSO  TOR6335 


Daelatalfled  report 


Oescrlptort!   •Hypertonic  «lad  tunnelt. 
Hellaa.  Rateareh  prograa  adalalttratloa, 
Coabattloa,  Skock  vavoa. 

Ike  Aeroapaco  Hypertoale  Skock  Tunnel  It 
tfaacrlbe4l  aleag  wltk  an  Initial  calibration  at 
flo«  lack  naabera  of  12,  U,  17,  and  18.   Rooa 
teaperatare  kellaa  It  ated  at  tke  driver  gaa. 
Efforti  to  drive  tke  tkock  tannel  wltk  coa- 
battloa keated  kellua  kave  been  aade,  and  tbete 
oxperiaentt  are  alto  deterlbed.  (Aatkor) 


A0-i03  107     Dl».   30,  9 
(TISTA/LSK)  OTS  price  $13.00 

Doaglat  Aircraft  Co.  Inc.,  Santa  Monica,  Calif. 
RESULTS  OF  INDEPENDENT  RESEARCH  AND  DEVELOPMENT 
STUDIES  BY  THE  DOUGLAS  AEROPHYSICS  LABORATORY 
STAFF  IN  FLUID  MECHANICS  AND  SIMULATION  TECH- 
NIQUES FISCAL  YEAR  1962. 
Saaaary  of  progrett  for  1962, 
od.  by  ■.  E.  Saitk.   1  Jan  63.  1v.  SH^1379 

Unclattlfled  report 

Oeacriptort!   •Hypertonic  aind  tunnelt.  Hyper- 
toale floa,  Hypertonic  ckaracterlttlct, 
Boaadary  layer  transition.  Heat  trantfer, 
Tkeraodynaaici,  Conical  bodiet.  Flat  plate 
aodelt,  Mind  tunnel  aodelt,  Model  tetti, 
Tarbalent  boundary  layer,  Coabuttion,  Hyper- 
Telocity  gaat,  Trantonic  wind  tunnelt,  Tran- 
aoaic  floa.  Vitibility.  Aanular  aosilot.  Mind 
tunnel  noxalet,  Steaa,  Jet  pnapt,  Scklieren 
pkotograpky,  lattraaeatatioa,  Scieatlfic 
reioarck. 

Coatoatat 

Experlaeatal  work  on  trantltlon  at  kypertonlc 

tpeodt 
Hypertonic  turbulent  beat  trantfer 
Hypervelocity  ttudiet  uting  bypervelocl ty  lapulte 

tunnel 
Hypervelocity  ttudiet  uting  light  gat  gun  and 

ballittic  range 
Trantonic  tett  tection  ttudiet 
Mind  tunnel  Invettigatlent  of  a  1/16  tcale  aodel 

of  tke  propoted  annular  tteaa  ejector  for  the 

trltonlc  four/foot  wind  tunnel 
Hypertonic  aind  tannel  iattruaentat Ion  ttudiet 
Flow  iavettigatioat  la  tke  kypertonlc  wind 

taaaol 
Optical  flow  vituallaatioa  iattruaentatioa 


AO-^03  135     Div.   30 
<TISTP/HC)   OTS  prico  17.60 

lonotpkere  Researck  Lab.,  Pennsylvania  State  U., 

University  Park. 

THEORETICAL  DETERMINATION  OF  THE  IMPEDANCE 

CHARACTERISTICS  OF  A  CAPACITIVE  lONOSPUEliE 

ROCKET  PROBE, 

by  J.  R.  Heraaa.  1  Mar  63,  71p.  SR  180 

Contract  AF19  60^  8012.  ProJ.  7663  Task  766301 

AFCRL  63  285 

Uaclaatified  report 


Descriptors:   "Electrical  conductance, 
•Ionosphere,  'Sounding  rockets,  Ataospberie 
sounding,  Plasaa  skeath,  Probes  (Electro- 
aagnetic).  Radiosondes,  Anisotropy,  Electron 

H  A  n  «  i  t  w 


dens  ity . 

Tke  iapedance  characteristics  of  a  capacitivo 
ionospheric  rocket  probe  have  been  determined  as 
a  function  of  the  electron  density,  collision 
frequency,  and  teaperature.   The  physical  aodel 
used  in  developing  the  theory  incorporated  both 
effects  of  the  ion  sheath  which  foras  about  the 
rocket  body  and  the  anisotropic  nature  of  the 
surrounding  aagnetoionic  aediua.   Results  are 
obtained  and  naaerically  evaluated  to  show  that 
the  sheath  aakes  a  very  sigaificaat  contribution 
to  the  iapedance  characteristics.   (Author) 


AD-i03  326     Dlv,   30.  26 
(TISTW/JEA)  OTS  price  $1.60 

Aray  Arctic  Test  Board,  Fort  Greely,  Alaska. 
1962-63  TEST  SEASON. 
6  May  63,  Up. 
ATB  MRU 

Unclassified  report 

Descriptors!   *Aray  Oquipaent,  'Arctic 
test,  Vehicles,  Araaaent,  Maintainability, 
Firing  tests  (Ordaaace) ,  Hodificatioa 
kits,  Aray  rosoarck,  Clotking,  Meapons. 

Purpose  of  tkis  Meaorandua  Report  is  to  high- 
light the  test  activities  of  the  US  Aray  Arctic 
Test  Board,  to  report  on  specific  problcas  of 
supply  and  aaiateaaace  of  test  and  support  iteas. 
and  to  furnish  geaeral  inforaation  on  tke  per- 
foraance  of  equipaent  under  test.   Atteapt  will 
be  aade  to  acquire  and  present  test  inforaation 
in  sufficient  detail  to  enable  project  engineers 
and  other  interested  persons  to  evaluate  the 
progress  of  each  test.   (Author} 


AD-403  384     Div.   30 
(TISTP/JM)  OTS  price  $1.60 

Systea  Developaent  Corp.,  Santa  Monica,  Calif. 
COMPUTEK-BASEU  METHODOLOGY  FOR  SYSTEM  DEVELOP- 
MENT SITE  PRODUCTION  AND  REDUCTION  SYSTEM, 
by  E.  Newlands  and  G.  L.  Grace.   9  Apr  63,  9p. 
SP1070 

Unclassified  report 

Presented  at  the  Mestern  Psychological  Associa- 
tion Convention,  Santa  Monica,  Calif.. 
18-20  Apr  1963. 

\ 
Descriptors:   •Adaptive  control  systeas. 
•Data  processing  systeas,  Operations  research. 
Analysis.  Bionics.  Cybernetics,  Design. 

Engineers,  cybornet icians ,  and  psychologists  op- 
erationally use  siailar  constructs  in  the  study 
of  systeas  and  living  organisas.   If  the  opera- 
tions perforaed  in  the  study  of  constructs  are 
equivalent,  then  the  constructs  theaselves  aay 
be  assuaed  equivalent.   Properties  exhibited  by 
and  aethods  used  for  studying  living  organisas 
can  logically  be  applied  to  the  study  of  systeas. 
For  systeas,  synthetic  organisas,  to  learn  as  do 
their  living  counterparts,  coaponents  siailar  to 
the  nervous  systea  aust  be  built  into  thea.   A 
biologically  aodeled  systea  capable  of  learning 
requires  an  afferent  subsystea,  a  locus  for  cog- 
nitive integration,  an  efferent  subsystea,  and  an 
integral  provision  for  feedback.   As  a  computer 
prograa  systea  SPAHS  (Site  Production  and  Heduc- 


RESEARCH  AND  RESEARCH  EQUIPMENT  -  Division  30 


tioB  Systea)  confaint  an  afferent  or  exjdrcite 
subsystea  and  an  efferent  or  evaluationi  subsys- 
tea.  Looking  at  SPAHS  as  a  training  coiiitrol 
coaplex.  the  affereat  and  efferent  subsbtsteas  are 
related  circularly  to  the  locus  for  cogijitive  in- 
tegration (the  air  defense  Systea  Train^jng 
Mission)  and  to  each  other  by  aeans  of  itystea 
user  feedback  chaanels.   In  the  larger  dense 
SPARS  functions  as  a  training  control  cjdaplex. 
Using  tke  design  aethodology  developed  in  SPARS, 
syntketic  organisas  (systeas)  aay  be  prjqvided 
tke  capability  to  learn.   (Autkor) 


AO-403  385     Div.   30 
(TISTP/JM)  OTS  price  $2.60 

RCA  Industrial  Electroaic  Products,  CaaUaa,  N:  J. 

PROJECT  LIGHTNING. 

lateria  researck  rept.  no.  15A,  31  May-^h  Aug  62. 

31  Aug  62,  21p. 

Coatract  NObsr77523 

Uaclassified  ropblrt 

Report  oa  Higk-Speed  Data  Processor  Sys^fA 
Researck. 


Descriptors:  •Data  processing  systea 
Electrical  equipaent,  Seaiconductors. 
puter  logic.  Digital  coaputers. 
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AD-A03   397  Div.      30 

(TISTP/JM)    OTS    price   $2.60 

Roae   Air  Developaeat  Center,    Griffitt   A  i   Force 

Base.    N.    Y. 

THE  STORAGE,  RETRIEVAL,  AND  UTILIZATION 

SERVICE  ROUTINE  LIBRARY  FOR  THE  RADC  CD( 

COMPUTER  SYSTEM, 

by  Frederick  A.  Noraand  and  Casper  R.  D^fiore. 

Feb  63,  27p. 

RADC  RAM  TM63  2        Unclattified  rep4rt 


Descriptors:  *Prograaaing  (Coaputert 
Librariet,  Inforaation  retrieval.  Oat 
tytteai. 


AD-403  U^2  Div.   30,  8 

(TISTP/JM)  OTS  prico  $15.00 


RCA  ladustrial  Electronic  Products,  Caa 
PROJECT  LIGHTNING. 

Suppleaent  to  interia  research  rept.  no 
1  Sep  62,  1v.  Suppl.  to  rept.  15A,  AD-^C 
Coatract  N0bsr77523 

Uaclassified  rep< 


Report  OB  High-speed  Data  Procottor  Sytll^B 
■esearck. 
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Descriptors:  •Data  processing  systeas.  Diodes. 
Electronic  equipaent.  Circuits.  Desiga.  Digital 
coaputers. 

This  suppleaeatal  report  presents  aaterial  not 
included  in  the  aain  cover  of  Interia  Research 
Report-'.5A.   The  aaia  topics  are:   tunnel  device 
research;  tke  construction  of  tke  i^O-gate  subsys- 
tea; and  task  supporting  'Circuits  and  Fabrica- 
tion Coapletions* .   (Author) 


AO-403  A23     Div.   30.  1 
(TISTP/MH)  OTS  price  $15.00 

National  Aviation  Facilities  Experiaental  Center, 

Atlantic  City,  N.  J.         ^. 

COMPUTER  PROGRAMMING  OF  PHASr  I  JMSTER  PROGRAM. 

\U>LUME  I.  J 

Final  rept.  ^ 

by  Don  N.  Vogel.  Kenneth  N.  House.  Nilliaa  Brown. 

Rayaond  J.  Hilton,  and  Robert  B.  Steia. 

June  62.  1v. 

Proj.  104  602T 

Unclattified  report 

Descriptors:   •Data  processing  systeas. 
•Programing  (Computers).  •Air^traffic  control 
systeas.  •Data  transaissien  systeas,  •Clocks, 
Punched  tape.  Digital  systeas. 

The  master  prograa  for  Phase  I  flight  data 
processing  was  developed  to  provide  the  maximum 
benefits  for  the  Phase  I  systems.   It  permits 
the  computer  to  accept  and  process  six  different 
kinds  of  messages,  thus  providing  the  systea 
with  the  capability  of  processing  seal autoaat i- 
cally  any  flight  plan  aessage  received  in  the 
prescribed  foraat.   The  resultant  output  of  the 
prograa  provides  the  Air  Route  Traffic  Control 
Center  with  printed  flight  progress  strips  and 
the  automatic  transmission  of  flight  plan  esti- 
mates to  other  computer-equipped  centers.   The 
outputs  are  time-controlled  by  the  use  of  a 
real-time  digital  computer  clock.   The  prograa 

is  capableof  handling  airway  routes  and  four  . - 

types  of  direct  routes,  and  will  accept  modifica- 
tion messages  reflecting  data  or  route  changes. 
In  addition,  provisions  are  made  for  the  integra- 
tion of  a  controller  update  program  to  implement 
the  controller  updating  equipment.   (Author) 


AD-403  428     Div.   30 
(TISTP/FR)  OTS  price  $4.60 

Lincoln  Lab.,  Mass.  Inst,  of  Tech.,  Lexington. 

CONTROL  SYSTEMS.   ABSTRACTS  OF  RESEARCH  STUDIES. 

Kar  63,  37p. 

Contract  AF19  628  500 

AFESD  TOR63  51         Unclassified  report 

Descriptors:   •Control  systeas.  Bibliogra- 
phies. Digital  systeas.  Coaaunication  systeas. 

Abstracts. 


AD-403  430     Div.   30.  8 
(TISTP/FEM)  OTS  price  $4.60 

Eloctroaict  Research  Lab.,  U.  of  Calif., 

Berkeley. 

NOTES  ON  SYSTEM  THEORY.   VOLUME  III. 

15  Dec  62.  44p.  S60,  1491 

Coatract  NoBr22253 

Unclassified  report 


DlvUlon  31  -  SHIPS  AND  MARINE  EQUIPMENT 


Ocicrlptori:   •Adaptive  eoatrol  sytteas. 
•CoBaiialcatlea  tJiaory.  Sigaalt,  Ceatral  tya- 
taaa,  Irrers,  Matrix  algabra,  Liaaar  lystaaa. 
Olffaraatial  aqaatloa*.  latagral  aquatloas. 
Probability,  latagral  traasforaa.  Daaiga. 
Saapliag. 

a 

Caataatat 

A  pitfall  ia  adaptiva  ayitea  daaiga 
CalealatioB  of  ehaaaal  capacity 
Caatrallability  of  ayataaa  vitk  tlaa  lagi 
■acbiaas  that  gaaarata  ragalar  Narkov  chaiaa 
Aaathar  look  at  tha  aaapliag  tkoorea  aad  its 

•xtaaaioaa 
A  acta  oa  Faaa'a  iaaqaality 


AD-403  435     uiw.      30 
(IISTM/A»)  OTS  prica  $3.60 

Liagaistlei  laiearch  Caatar,  D.  of  Taxat,  Aaatia. 

■ACHINE  LANGUAGE  TRANSLATION  STUDY. 

Qaartarly  progress  rapt.  no.  K,  1  Aag-31  Oct  62, 

by  «.  f.    Lakaaaa  aad  E.  D.  Peadergraft.   Not  62. 

37p.  62PU 

Coatract  0A36  039ae7891l 

Daelassifiad  report 

Descriptors:   •■acbiae  traaslatioa,  •Laaguage, 
OecaaeatatioB,  Theory,  Statistical  aaalysla, 
Coaputers.  Oats  processiag  systeas. 

'ratress  is  reported  oa  the  iapleaentat ioa  of  a 
ceapater  systea  to  sapport  aechanical  transla- 
tiea  aad  other  liagaistic  processes  which  are 
peteatially  applicable  to  scientific  docuaenta- 
tiea.   The  systea  ceataias  three-  sections:   one 
fer  eoatrol,  a  second  for  language  data  process- 
iag. aad  a  third  fer  liagaistic  irforaation 
processiag.   The  first  Is  ao«  operational,  aad 
the  secoad  will  be  so  i»  the  aext  quarter.   The 
third  is  BOW  beiag  developed  at  the  level  of 
syataetic  aaalysis.   (Aathor) 


AO-403  451     Oiv.   30 
(TISTN/JEA}  OTS  price  $3.60 

Systea  Developaeat  Corp.,  Santa  Hoaica,  Calif. 
SOFTMARE  DESIGN  AND  IMPLEMENTATION, 
by  J.  M.  Siagletoa.   4  Mar  63,  29p.  SP1092 

Unclassified  report 

Descriptors!   "Coaaaad  and  eoatrol  systeas, 
•Prograaaing  (Coaputers},  Feasibility  studies, 
Specif icatioas.  Job  aaalysis.  Effect iveaess. 
Costs,  Coaputers,  Design. 
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AO-403  4«4     DlT.   30,  1 
(TISTf/MH)  OTS  yrlee  13.00 

Petfaral  Avlatiaa  Ageaey,  Atlaatie  City.  N.  J. 
COMPOTER  PROGRAMMING  OF  PHASE  I  MASTER  PROGRAM. 
VOLOHI  III.  APPENDIX  X  THROUGH  APPENDIX  XXI. 
riial  rapt., 
bj  D«a  «.  Tegel,  Keaaeth  M.  Hoase.  Mllliaa 


Browa,  Rayaoad  J. 
Jaae  1962,  1». 
Proj.  104  602T 


Hiltea,  aad  Robert  B.  Stela. 


Uaelaasified  report 


Deseriptorai   vData  proeesslig  ayateas, 
•Prograaaiag  (Coapaters),  'Air  traffic  eoatrol 
•ysteas,  •Data  traasaissioa  systeaa,  'Type- 
writers. Digital  coaputers. 


AOt403  495     DIT.   30,  1 
(TISTP/MA)  OTS  price  $8.60 

Federal  Aviatlaa  Ageacy,  Atlaatie  City,  N.  J. 
COMPUTER  PROGRAMMING  OF  PHASE  I  MASTER  PROGRAM. 
VOLUME  II.  APPENDIX  II  THROUGH  APPENDIX  IX. 
Fiaal  rapt., 

by  Dea  H.  Vogel ,  Keaaeth  M.  House,  NiUiaa 
Browa,  Rayaoad  J.  Hiltoa,  aad  Robert  B.  Steia. 
Jaae  62,  1v. 
PreJ.  104  602T 

Uaelaasified  report 

Descrlptorst   'Data  processiag  systeas, 

•Prograaaiag  (Coaputers),  'Air  traffic 

eoatrol  systeas,  •Clocks,  Data  traaaaission 
systeas,  Digital  systeas. 


MISCELLANEOUS  ARTS  AND  SCIENCES  -  Division  32 


31.    SHIPS  AND  MARINE 
EQUIPMENT 

AO-402  601      Div.   31,  30 
(TISTP/JM)  OTS  price  $1.60 

Foreign  Tech.  Div..  Air  Force  Systeas  Coaaand. 

Hright-Patterson  Air  Force  Base,  Ohio. 

ON  THE  QUALITY  OF  FILLING  FLOATING  GYROSCOPIC 

INSTRUMENTS  WITH  A  SPECIAL  LIQUID. 

by  Z.  F.  Urasayev  and  V.  ¥u.  Shishaarev. 

28  Mar  63.  Up. 

FTD  TT63  148 

Unclassified  report  . 

Trans,  frea  Ruasian  Book,  Nekoterye  Vepresy 
Sovreaennoy  Tekhnologil  Priborost royen iya, 
Trudy  No.  52,  Meskevskiy  Aviatsionnyy  Tekkaologi- 
cheskiy  Institut,  pp.  52-60,  1961. 

Descriptersj   "Gyroscopes,  Quality  control, 
Instruaentation,  Liquids,  Reliability. 


AD-402  678     piv.   31 
(TISTP/PCR)  OTS  price  $17.00 

Office  of  Naval  Research.  Washington,  D.  C. 

A  STUDY  OF  THE  OPERATIONAL  FEASIBILITY  OF  THE 

GROUND  EFFECT  MACHINE  IN  THE  AMPHIBIOUS  SUPPORT 

MISSION.   APPENDIXES. 

Naval  Analysis  rept. 

Nov  62,  262p.  ACR/NAR26,  Appendixes 

Unclassified  report 

Descrtptorsi   •Ground  effect  aachines, 
•Aaphtbious  vehicles.  •Hydrofoil  boats.  Cargo, 
Propalslon,  Drag,  Weight,  Stability,  Control 
systeas.  Costs,  Prograaaing  (Coapaters), 
Matheaatleal  aodels.  Landing  craft,  Mainte- 
nance, Photographs,  Pictures,  Feasibility 
studies,  Aaphibious  operations.  Cargo  vehielea, 
Cargo  ships. 
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AD-403    060  Div.      31 

(TISTE/CRJ)   OTS    price  $17.50 

Materials    aad   Cheaieal   Labi.,    Bostoa 
Shipyard,    Mass. 

COLLECTION    OF   REPORTS   ON    VIBRATION 
1962,    267p. 

Oaclassifled    r 


N4 


val 
SURVEYS. 
cMort 


Descriptors:   •Aircraft  carriers,  •CWuisers. 
•Destroyer  escorts,  •Destroyers.  "Frilgates, 
•Picket  ships.  •Transports.  •Icebreakers. 
•Tugs,  Ship  noise,  Shipborne,  Acoustic  la- 
pedaace.  Measureaeat.  Geaerators,  Blbwers, 
Ship  hulls.  Shafts,  Steaa  turbines,  lector 
generators,  Puaps.  Veatilation  faas,  Coa- 
pressors,  Vibratioa. 


AD-403  336     Div.   31 
(TISTE/JBM)  OTS  price  $8.60 

RAND  Corp.,  Santa  Monica,  Calif. 

WEIGHT.  COST  AND  DESIGN  CHARACTERISTICS  OF 

TANKERS  AND  DRY  CARGO  SHIPS, 

by  Roger  P.  Johnson  and  Henry  P.  RuablU.   Apr  63 

86p.  RM3318PR  n    f    ->• 

Contract  AF49  638  700 

Unclassified  reUort 


Descriptors:  •Cargo  ships,  •Tankers 
Velocity,  Ranges  (Distance).  Equatio 
Configuration.  Shnfts.  Power,  Statis 
functions.  Analysis,  Ship  hulls,  Ste 
auxiliary  equipwent.  Ship  structural 
nents.  Costs.  Weight. 


A  siaple  aethod  of  obtaining  a  first 
aate  of  the  displacawent  and  cost  of 
dry  cargo  ships,  as  a  function  of  pa 
and  range  is  presented.  The  two  cha 
of  priwary  interest  to  systea  analys 
placeaent  and  cost,  are  suaaarized  a 
of  payload  and  speed  by  a  single  gra 
tanker  ships  and  two  types  of  dry  ca 
The  coaponents  of  weight  and  cost  ar 
froa  a  series  of  design  charts  and  s 
tions.  More  detailed  characteristic 
ship,  including  length,  block  coeffi 
horsepower,  weight  of  steel,  outfit, 
ery,  are  also  presented  as  well  as  t 
eleaents  of  aaterial  and  labor  costs 
with  the  last  three  iteas.  Supporti 
and'an  exaaple  of  use  of  the  aethod 
(Author) 
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AD-403  440     Div.   31 
(TISTE/CAM)  OTS  price  $8.10 

Portsaouth  Naval  Shipyard,  N.  H. 
SUPPLEMENTARY  REPORT  ON  THE  DEVELOPMENT 


OF 


ANALYSIS  TECHNIQUES  FOR  SUBMARINE  MACHINERY  IN- 
STALLATIONS BY  MECHANICAL  IMPEDANCE  METHODS 
Technical  rept.. 
by  J.  E.  Saith.   Mar  63,  78p. 
ProJ.  S  F013  11  01,  Task  1352 
PNS  T819  029  Unclassified  report 

Descriptors:   •Machines,  •Subaarines.  Statis- 
tical analysis.  Acoustic  iapedance.  Errors.. 
ExperiaoBtal  data,  Vibratioa. 


AD-403  480     Div.   31 
(TISTE/PAR)  OTS  price  $1.60 

David  Taylor  Model  Basin.  Washington,  D.  C. 
CALCULATED  NATURAL  VERTICAL  HULL  FREQUENCIES  AND 
NORMAL  MODES  OF  SURVEYING  SHIP  AGS  26. 
by  John  T.  Cuaaings.  Mar  63.  ISp. 
DTMB  1704 

Unclassified  report 

Descriptors:   •Ship  hulls.  •Oceanograph ic 
vessels.  Digital  coaputers.  Hulls,  Naval 
vessels  (Support),  Mstheaatical  analysis. 
Resonance,  Ship  oodels.  Model  basins.  Vi- 
bration, Moaents,  Model  tests. 

The  noraal  aode  shapes,  natural  frequencies,  and 
bending  aoaent  distribution  of  vertical  flexural 
vibration  of  the  hull  were  calculated  for  the 
AGS  26,  a  Surveying  Ship.   Parameters  used  in 
calculitions  with  a  digital  conputer  are  tab- 
ulated.  The  two-noded  vertical  natural  fre- 
quency obtained  with  the  coaputer  agrees  closely 
with  that  calculated  using  the  Burrill  eapirical 
formula.   (Author)  * 
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32.    MISCELLANEOUS  ARTS  AND 
SCIENCES 

AD-^02  597     Div.   32,  3C 
(TISTP/FR)  OTS  price  $1.10 

Foreign  Tech.  Div.,  Air  Force  Systems  Command, 

Wright-Patterson  Air  Force  Base,  Ohio. 

INFORMATION  MACHINE, 

by  L.  I.  Gutenmakher.  2  Apr  63,  8p. 

FTD  TT63  221 

Unclassified  report 

Trans,  from  Ekonomicheskaya  Gazeta,  No.  l*^,  pp. 

26-27.  e  Sep  62. 

Descriptors:   'Information  retrieval.  Digital 
computers.  Computer  storage  systeas. 

An  electronic  digital  machine  designated  for 
automating  the  processes  of  storage,  search  and 
logical  processing  of  large  volumes  of  informa- 
tion is  discussed.   Such  a  machine  has  extremely 
capacious  intrinsic  and  extrinsic  memory  devices. 
Information  machine  installations  basically  per- 
form logic  operations  (approximately  9'^%]    and  a 
small  number  of  arithmetical  ones  (about  ^''%). 
It  is  used  for  processing  statistical  inforaatiaa 
concerning  the  national  econoay,  search  and 
logical  processiag  of  scientific  and  technical 
information,  treatment  of  medical  observations 
for  refining  and  generalizing  symptoms  of  an 
illness  and  methods  for  curing,  for  processing 
observations  of  natural  phenomena  (aeterorolog- 
ical,  seisaic,  cosmic,  etc.).   (Author) 
4. 


Division  32  -  MISCELLANEOUS  ARTS  AND  SCIENCES 


AD-402  910  Dl».      32 

(TISTB/AB)   OTS    prtcc  12.75 

Naval   lataarek   Lab.,    Waihtagtaa,    D.    C. 
BIBLIOGIAPHT   OF   UNCLASSIFIED  NIL    FORMAL    REPORTS 
NUMBERS    1000   TO    5700. 
Jaly   62.    U5p. 
NRL    5700B 

Daelattiflad   rtpart 

Oeaeriptorit      *B<bl ia«raphles.    "Naval   Research 
Lakaratartaa.    Naval    rasaareh. 


AD-402   917  D«v.       32 

(TISTB/AW)    OTS    prtca  $8.60 


krmy    Eagiaaar   Natarvaya    Expariaaat    Statioa, 

Vtcktburg,    Mis*. 

OReANIZATION    AND  PRESENTATION   OF    ENVIRONMENTAL 

DATA   FOR   OFFICE  OF   CIVIL    DEFENSE   USE, 

by   D.    D.    Saith    aad   R.    T.    Saacier.    Apr   63,    1v. 

TB5  622 

Uaclaatlfied  rapart 

lapart  aa  a  feasibility  stady. 

Oritiaal  contains  color  plates;  all  ODC  repro- 
dactiaas  will  be  <n  black  and  vkite.  Original 
■  ay  ba  ••en  in  DK  Hq. 

Oescrlpterst   *Oecuaentat ion,  •Coaaanicat ion 
systeas.  Geological  survey.  Ident if icat ioa. 
Data.  Data  processing  systeas.  Military  re- 
quireaents.  Geography,  Radioactive  fallout. 
Skelters,  Feasibility  studies.  Happing,  Civil 
aaglaeeriag.  Civil  defense  systeas. 

Aa  appraisal  of  the  status  of  existing  environ- 
aeatal  data  held  by  tke  aajor  cognisant  Federal 
aad  state  agencies  indicates  that  voluainous, 
aapublisbed  data  in  various  stages  of  processing 
exist  for  all  pertinent  categories  of  inforaa- 
tiea.   Tke  data  are  generally  filed  in  local, 
state,  or  regional  offices,  and  the  practical 
diffiealties  In  obtaining  such  iaforaation  are 
■ignlfieaat.   Adequate  fulftllaeat  of  OCO 
eavironaental  data  requireaenta  centers  aronnd 
establishing  aa  effective  organisation  structure 
■bieh  will  facilitate  ceaaunicat ion  and  transfer 
of  iaferaatton  froa  data  sources  to  the  user-in 
short,  setting  up  a  suitable  inforaation  systea. 
Recoaaendations  are  aade  for  establishing  a 
three-part  inforaation  systea  which  would  con- 
sist ef  (a)  aa  OCD  Staff  Coordinator  for  Eaviron- 
aental Inforaation  who  would  be  a  professional 
earth  scientist,  (b)  a  Board  of  Expert  Advisers 
representing  pertinent  environaent al  disciplines, 
•nd  (c)  a  directory  of  Federal,  state,  and  other 
iaportant  eavironaental  data  aources.   (Author) 


AD-i02  990      Div.   32 
(TISTB/AW)  OTS  prtee  ILIO 

RAND  Corp..  SaataHeniea,  Calif. 

A  NOTE  ON  SOME  NOXIOUS  ALTERNATIVES. 

by  Allen  R.  Ferguson.  Feb  63.  <p.  P2710 

Unclassified  report 

Deseriptorsi   •Costs,  •Naelear  warfare,  Peel- 
Siaa  aaking.  Probability. 

Whatever  one  believes  about  the  worst  not- 
obviously-absurd  eonseqaenees,  it  seeas  clear 
that  the  lower  ranges  af  reasonable  physical 
cast  to  the  United  States  of  an  Aaerlcan  first 
strike  are  far  less  than  those  of  a  Russian 
first  strike.   Fartker,  eae  algkt  coapare  the 
expected  costs  of  a  Ualted  States  first  strike 
with  tkose  ef  a  Soviet  first  strike  under 


optiaistic,  neutral  and  pesslaistie  assuaptions. 
In  anytkiag  like  present  conditions,  the  expected 
costs  under  the  neutral  and  optiaistic  assuap- 

II?."?  ^?"*^^•  ^1"    '"  *"•  «=•••  »'  ^"^^^^   states 
initiation  than   n  the  case  of  a  Soviet  first 
strike.   (Author) 


AD-402  992      DIv.   32 
(TISTB/AM)  OTS  price  $1.60 

RAND  Corp..  Santa  Monica.  Calif. 
SOME  SUGGESTED  CHANGES  FN  RESEARCH  AND  DEVELOP- 
MENT STRATEGY  AND  THEIR  IMPLICATION  FOR 
CONTRACTING. 

by  Theaas  K.  Glenaan.  Jr.   Mar  63,  lAp.  P2717 

Unclassified  report 

Deseriptorst   'Air  force  procureaent,  'Re- 
search prograa  adai nlst rat  ion.  Araed  forces 
procureaent.  Costs.  Araed  forces  budgets, 
Neapon  systeas. 


AD-403  112     Dlv.   32,  30 
(TISTA/LSK)   OTS  price  $15.00 

Air  Force  Systeas  Coaaand,  Hashington,  D.  C. 
QUARTERLY  INDEX  AND  ABSTRACTS  OF  TECHNICAL 
DOCUMENTARY  REPORTS. 
Quarterly  rept.  no.  A. 
1962,  221p. 

Unclassified  report 

Descriptors:   "Air  force  research.  "Air  force 
systeas  coaaand.  Scientific  research,  Reports, 
Bibliographies.  Indexes.  Abstracts. 


AD-403  3^8     Dlv.   32 
(TISTB/AM)   OTS  price  $2.60 

Rand  Corp..  Santa  Monica.  Calif. 

PRICE  BEHAVIOR  UNDER  ALTERNATIVE  FORMS  OF  PRICE 

EXPECTATIONS. 

by  George  S.  Fishaaa.  Apr  63.  27p.  P27^1 

Uaclassifiad  report 

Descriptors:  •Ecoaoaics.  Tlae,  Statistical 
processes,  Aaalysis  of  variance.  Industrial 
production.  Theory.  Series.  Costs. 

The  coaponents  of  the  varlaace  of  price  are 
analyzed.   In. the  aodels  cojisidered.  a  price 
process  is  assuaed  to  be  evolving  through  tiae. 
It  is  coaposed  of  fluctuations  of  different 
lengths  of  tiae.   The  relative  iaportaace  of 
these  fluctuations  in  shaping  the  over-all  proc- 
ess aay  show  how  well  a  particular  aodal  leads 
to  the  price  behavior  coaaonly  observed.   This 
elaboration  will  extend  the  traditional  syn- 
thesis by  aeans  of  the  theory  of  stationary  tiae 
series,  or  aore  precisely,  the  spectral  represea- 
tatioa  of  such  series.   Questions  to  be  answered 
•re,  for  exaaple:  Nhat  is  the  relative  iaportance 
of  fluctuations  of  different  lengths  of  tiae  in 
the  price  process.   How  will  reducing  the  produc- 
tion period  affect  price.  How  influential  are 
price  expectations  on  price.   Attention  is  re- 
stricted to  situations  wherein  teaporary  shifts 
in  ecoaoaic  phenoaeaa  are  doainant  over  peraanent 
changes  in  the  econoaic  structure.   This  focus 
precludes  any  change  in  the  equilibriua  price 
and,  therefore,  siaplicity  dictates  that  devia- 
tion froa  equilibriua  only  be  considered. 
(Author) 


33.    TRANSPORTATION 

AD-402  991  Div.      33 

(TISTB/AM)    OTS   price  $1.60 


RAND  Corp.,    Santa  Monica.    Calif. 
HAVE   WE   LEARNED    ANYTHING    FROM    TR ANSPOlt ATION 
STUDIES. 

by    Edward   F.    R.    Hearle.      May   63.    lOp.    I'2740 

Unclassified   ri>>ort 

Descriptors:      •Transportation,    Mat hn^at leal 
aedels.    Bibliographies,    Urban    areas, 


AD-403    075  Div.      33,    1 

(TISTA/LSK)    OTS    price  $11.50 

Federal   Aviatloa  Ageacy,    Atlaatic  CIt*l    N.    J. 

STUDIES    IN  THE    FIELD  OF  APPROACH   VISI|lLITY 

MEASUREMENT    AND    INSTRUMENTATION. 

Final    rept. 

Apr    62.    137p. 

Caatraet    FAA/BRD   A51.    ProJ .    202  2   IX 

Unclassified   r^^ort 

In   cooperatioa  with   Meather    Bureau.    Ndihiagtoa, 
D.    C.  .      TT        »        . 


TRANSPORTATION  -  Division  33 

Descriptors:   •Airplane  landings,  •Instruaeat 

laadiags.  •Approach  lights.  Marker  lights. 

All  weather  aviation,  Landing  aids.  Visibility. 

Studies  were  conducted  and  developaental  work 
perforaed  in  the  field  of  approach  visibility 
aeasureaeats,  iastruaentat ion,  and  applicatioa  to 
aircraft  instruaeat  laadiag  operations,  at  the 
National  Aviatloa  Facilities  Experiaeatal  Ceater, 
Atlantic  City.  New  Jersey.   Flight  tests  were 
ceadueted  to  refine  the  approack  light  coatact 
height  (ALCH)  techniques  developed  eaplrically  at 
Newark  and  confira  their  more  general  applica- 
bility to  other  locations,  types  of  aircraft  and 
operational  coaditions.   It  was  deterained  that 
ALCH  for  low  clouds  was  substantially  the  saae 
at  Atlantic  City  as  at  Newark.   Limited  data  for 
ALCH,  HF  category  (fog,  smoke,  and  haze),  per- 
aitted  the  general  appraisal  that  this  category 
also  showed  aarked  siailarity.   Studies  indicated 
tkat  autoaatic  coatrol  of  runway  and  approach 
14gkts  is  feasible,  and  a  design  was  developed 
for  optimum  iateasity  of  these  lights  with  re- 
gard to  varying  weather  conditions.   Four 
simultaaeously  operating  traasmissometers  were 
iastalled  along  runway  1^-31  to  measure  varia- 
tions of  transaittaace  with  time  and  space. 
Statistical  studies  were  made  of  the  data. 
(Author) 
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NON-MILITARY  AND  OLDER  MILITARY 
RESEARCH  REPORTS 


•Descriptors  marked  with  an  asterik 
are  listed  in  the  subject  index. 

BIBLIOGRAPHY 

UCRL-5705(suppi.  2)   OTS   $4.50 

Lawrence  Radiation  Lab. ,  U,  of  California, 

Liver  more. 
CURRENT  BERYLLIUM  LITERATURE:   A  S^l^ECTED 
BIBLIOGRAPHY,  JANUARY  1961 -DECEMBER    {962. 
Rept.  on  Contract  W7405-eng-48.    Jan  63,  351  L  NASA 
N63- 14597. 

UCRL-7160      OTS   $4.00 

Lawrence  Radiation  Lab. ,  U.  of  CaLiamia, 

Livermore. 
HIGH -PRESSURE  EQUATION  OF  STATE  BIsijOG- 
RAPHY  AND  WDEX,  by  Stephen  G.  Brush,  Rppe  Kraft, 
and  Jean  Senkin.    Rept.  for  1925-1962,  on 
Contract  W7405-eng-48.   22  Jan  63,  206p. 
NASA  N63- 15654. 


AGRICULTURE 

ORO-598      OTS  $2. 50 

Agricultural  Research  Lab. ,  U.  of  Tennesseji 

Oak  Ridge, 

AGRICULTURAL  RESEARCK  Semi-annual  ptogress 
rept.  for  1  Jan-30  June  62  on  Contract  AT  40-^*GEN- 
242.  Mar  63,  121  p.   11  zefs. 


NASA  N63- 11540      OTS      $1.60 

Argonne  National  Lab. ,  111. 
GROWTH  AND  DEVELOPMENT  OF  PLANTS  tN 
COMPENSATED  GRAVITATIONAL,    MAGNETIC, 
AND  ELECTRICAL  FIELDS,   by  Solen  A.  Coition 
and  Jane  Shen  Miller.    Rept.   on  NASA  Order  H+46. 
14  May  63,  1^. 


ASTRONOMY 
Asht>physics 

NASA  N63-12618      OTS  $1.60 

Advanced  Kinetics,  Inc. ,  Costa  Mesa,  Calif 
LABORATORY  SIMULATION  STUDIES  OF  Ol|frER 
SPACE  PHENOMENA,  by  Ralph  W.  Waniek.  Quarterly 
status  rept.  on  Contract  NASw-427.  [1963]  14ij  1  ref. 
U  Oct  62-12  Jan  63 


NASAN63-12071       OTS  $1. 10 

Boston  U. ,  Mass. 
ftiPACTS  ON  THE  EARTH  AND  MOON,  by  Gerald  S. 
Hawkins.    Rept.  on  Grant  NsG-246-62.   Nov  62,  7p 


NASA  N63- 12041       OTS  $1.60 

Boston  U. ,  Mass. 
THE  PLATE  CONSTANTS  OF  MOON  PHOTOGRAPHS 
by  Badri  Agassi.    Research  rept.  no.  2,  on  Grant 
N8G-246-62.   Sep  62,  12p.  3  refs. 

BNL-779      OTS  $0.50 

Brookhaven  National  Lab. ,  Upton,  N.  Y 
THE  HISTORY  OF  COSMIC  RAYS  AND  METEORITES, 
by  Oliver  A.  Schaeffer.  Brookhaven  lecture  series 
no.  8.  14  June  61,  Up.  BNL-T-295. 

NASA  N63-15042      OTS  $2. 60 

Cantebury  U. ,  Christchurch,  (New  Zealand). 
THE  DISTRIBUTION  OF  METEORS  AROUND  THE 
EARTHS  ORBIT,  by  C.  S.  L.  Keay.   Rept.  on  Grant 
N8G-219-62.   18  Feb  63,  30p.  22  refs. 

NASA  N63-14713     OTS  $12. 50 

General  Electric  Co. ,  Space  Sciences  Lab. , 

Philadelphia,  Pa. 
EXPERIMEOTAL  PLANETARY  ENTRY  RESEARCH 
FOR  MARS  AND  VENUS  -  1962,  by  T.  K.  Pugmire. 
Rept.  on  Contracts  NAS7-100  and  Contract 
AF  49(638)931.  Oct  62,  175p.  40  ref s.  R62SD84: 
AFOSR-4634. 

NASA  N63-13843      OTS  $8. 10 

Geophysics  Corp.  of  America,  Bedforxl,  Mass. 
THE  METEOROLOGY  OF  MARS  AND  VENUS,  by 
George  Ohring  and  Owen  Cote'.  AnnuaJ  tech.  rept.  on 
Contract  NASw-286,  Jan  63,  89p.  52  refs.  GCA  Tech- 
nical rept.  no.  63-6-N. 

NASA  N63-14901      OTS  $1. 10 

'    High  Altitude  Observatory,  Boulder,  Colo. 
.IHITE-LIGHT  Va   NARROW -BAND  OBSERVATIONS 
•(3F  THE  POLARIZATION  OF  THE  ZODIACAL  LIGHT, 
,'  by  J.  L.  Weinberg  (Colorado  U. )  Rept.  on  Grants  NsG- 
'  15-59  and  NsG-135-61.  1  Apr  63,  9p.  2  refs. 

k 
NASAN63-12077   OTS   $3.60 

Institute  for  Fluid  Dynamics  and  Applied  Mathe- 
matics, U.  of  Maryland,  College  Park. 
SOLAR  RADIO  NOISE.    PART  II.  TYPE  III  BURSTS,  by 
T.  J.  M.  Boyd.    Rept.  on  Grant  NsG- 220-62,  June  62. 
32p.    56  refs.    BN-290. 


S-1 


NASA  N63- 12078   OTS   $2.60 

Institute  for  Fluid  Dynamics  and  Applied  Mathe- 
matics, U.  of  Maryland,  College  Park. 
SOLAR  RADIO  NOISE.    PART  III.    TYPE  IV  BURSTS,by 
T.  J.  M.  Boyd.    Rept.  on  Grant  NsG- 220-62.  Aug  62, 
25p.    33  refs.  BN-291. 

NASA  N63-12777      OTS  $1.60 

Instrumentation  Lab. ,  Mass.  Inst,  at  Tech. , 

Cambridge. 
THE  VISIBILITY  OF  STARS  (CALCULATED  FROM 
THE  TIFFANY  DATA),  by  Arthur  C.  Hardy.    Rept.  on 
Contract  NAS9- 153.    June  62,  Up.  E-1172. 

NASA  N63-13704      OTS  $3. 60 

Jet  Propulsion  Lab. ,  Calif.  Inst,  at  Tech. ,  Pasadena. 
ASTRONAUTICS  INFORMATION.  MEASUREMENT  OF 
GAMMA  RADIATION,  comp.  by  Dorothy  Sweitzer. 
Rept.  on  Contract  NASw-6.  1  Mar  61,  37p.  166  refs. 
JPLAIA^-206. 

NASA  N63-U677      OTS  $2. 60 

Jet  Propulsion  Lab. ,  Calif.  Inst,  of  Tech. ,  Pasadena. 
PHOTOGRAPHY  OF  THE  MOON  FROM  SPACE 
PROBES,  by  Manfred  Elmer,  Rept.  on  Contract 
NAS7-100,  15  Jan  63,  26p.  17  refs.  JPL  TR-32-347. 

NASA  N63-12043      OTS  $3.60 

New  Modco  U.  Engin  eering  Experiment  Station, 

Albuquerque. 
LUNAR  SURFACE  CHARACTERISTICS  BASED  ON 
RADAR  AND  PHOTOGRAPHIC  DATA,  by  Donald  H. 
Lenhert,  W.  W.  Koepsel  and  others.  Semi-annual 
progress  rept.  on  Grant  N8G-129-61.  Oct  62,  38p. 
PR -39. 

NASA  N63- 12040  OTS   $2.60 

Rand  Corp. ,  Santa  Monica,  Calif. 
SOME  ASPECTS  OF  THE  SURVEY  OF  THE  MAG- 
NETIC FIELD  OF  THE  MOON  AND  THE  PLANETS, 
by  E.  H.  Vestine.    Rept.  on  Contract  NASr-21(05). 
Dec  62,  23p.    18  refs.  Memo.  RM-3140-NASA. 

NASAN63-11407      OTS  $1.60 

Rand  Corp. ,  Santa  Monica,  Calif. 
STUDIES  OF  THE  PHYSICAL  PROPERTIES  C»^  THE 
MOON  AND  PLANETS.   Quarterly  technical  progress 
rept.  8,   1  Apr -30  June  62,  on  Contract  NAS7-100. 
July  62,  12p.  4  refs.  AR-26-JPL. 

NASA  N63-13845      OTS  $1. 10 

Research  Lab.  of  Electronics,  Mass.  Inst,  of  Tech. , 

Cambridge. 
MARINER  -2  MICROWAVE  OBSERVATIONS  OF 
VENUS,  by  Alan  H.  Barrett  and  A.  Edward  Lilley 
(Harvard  Coll.  Observatory).  Rept.  on  Grant  NsG- 
250-62.  (1963]  9p. 


BEHAVIORAL  SCIENCES 

AD-402  386  repriced  OTS  $2.50 

Behavioral  Sciences  Lab. .  Aerospace  Medical  Div. , 

Wright-Patterson  AFB,  Ohio. 
A  BIBLIOGRAPHY  OF  REPORTS  ISSUED  BY  THE  BE- 
HAVIORAL SQENCES  LABORATORY:  ENGINEERING 
PSYCHOLOGY,  TRAINING  PSYCHOLOGY,  ENVIRON- 
MENTAL STRESS,  SIMULATION  TECHNIQUES,  AND 
PHYSICAL  ANTHROPOLOGY  -    1946- 1%2.  comp.  by 
L.  Jean  Thomas.   Mar  63,  llSp.  907  refs. 
NASA  N63- 15966. 

DESCRIPTORS:  •Human  engineering,  ♦Training. 
•Control  systems,  "Display  systems,  Anthropometry, 
Simulation,  Maintenance,  Training  devices ,  Stxess 
(Psychology),  Tracking,  Weightlessness,  Design, 
Models  (Simulations),  Bibliographies,  Military 
requirements. 


BIOLOGICAL  SCIENCES 

NASAN63-11127     OTS  $2.  60 

Armour  Research  Foundation,  Chicago,  111. 
LIFE  IN  EXTRATERRESTRIAL  ENVIRONMENTS,  by 
Charles  A.  Hagen  and  E.  J.  Hawrylewicz.   Quarterly 
status  rept.   15  Aug-15  Nov  62,  on  Contract  NASr-22. 
(1962]  28p.  7  refs.    ARF  3194-7. 

NASA  N63- 12796      GTS  $1. 10 

Corbin-Famsworth,  Inc. ,  Palo  Alto,  Calif. 
PROPOSAL  FOR  STUDY  AND  DEVELOPMENT  OF 
REMOTE  BLOOD  PRESSURE  MEASURING  SYSTEM. 
Quarterly  rept.  no.   1  on  Contract  NASw-493. 
15  Dec  62,  5p. 

UCRL- 10634       OTS  $2.50 

Lawrence  Radiation  Lab. ,  U.  of  California,  Berkeley. 
BIO-ORGANIC  CHEMISTRY.    Quarterly  rept. , 
Sep-Nov  62,  on  Contract  W7405-eng-48.    18  Jan  63, 
123p.   13  refs.   NASA  N63- 14631;  includes 
NASA  N63-(14632- 14636) 

NASA  N63-11192     OTS     $2.60 

Maryland  U. ,  College  Park. 
INJURY  AND  RECOVERY  OF  PHOTOSYNTHESIS  IN 
CELLS  OF  SUCCESVE  DEVELOPMENTAL  STAGES: 
TEMPERATURE  EFFECTS,   by  Constantine  Sorokin. 
Rept.  on  Grant  NsG- 70-60.   [1961]  27p.  16  refs. 

NASA  N63-15250      OTS  $2. 60 

Melpar,  Inc. ,  Falls  Church,  Va. 
RESEARCH  ON  DETECTION  OF  EXTRATERRES- 
TRIAL LIFE  BY  ULTRAVIOLET  SPECTROPHOTOM- 
ETRY, by  Sol  S.  Nelson.  Quarterly  progress  rept. 
no.  1,  1  Jan-31  Mar  63  on  Contract  NASw-571.  [1%3] 
23p.  3  refs. 


NASAN63-I2825       OTS  $1.  10 

Naval  School  erf  Aviation  Medicine,  Pensac  3 
CONDOCT  RESEARCH  ON  THE  EFFECT 
STRONG  FIELDS  AND  OF  MAGNETIC  F^ 
ENVIRONMENTS  ON    MAN  AND  ANIMALS, 
D.  E.  Belscher.   Progress  rept.  1  Nov  61-3 
Order  no.  R-39.    29  Jan  62,  3p. 

NASA  N63-12356      OTS  $1. 10 


CHEMISTRY 


a,  Fla. 
3F  VERY 
FI^LD-FREE 
by 
an  62,  on 


Northrop  Space  Labs. ,  Hawthorne,  Calif. 
BIOLOGICAL  AND  PHYSIOLOGICAL  STUDIES  OF 
PEROGNATHUS  (POCKET  MICE),  by  R.  G 
and  D.  F.  Mitchell.  Quarterly  status  rept.    _. 
1  Sep-30  Nov  62,  on  Contract  NASr-91.  [19^21  lOp. 
8  refs.  NSL  62-125-2. 

AD-402  638      OTS  $5. 00 

Science  and  Technology  Div. ,  Library  of  C  <  tigress, 

Washington,  D.  C 
AEROSPACE  MEMQNE  AND  BIOLOGY.   FORMERLY: 
AVIATION  MEDIQNE.  AN  ANNOTATED  BIBLIOG- 
RAPHY. VOLUME  VI  -  1957  LTTERATURQ,  by 


Arnold  J.  Jacobius,  Roman  Kenk  and  others. 
365p.  1566  refs,  NASA  N63- 15258. 


DESCRIPTORS:  ♦BibUographies,  'Abstracts 
•Physiology,  Sensory  mechanisms,  •Psycho] 
•Psychiatry,  Stress  (Psychology),  Personnel 
cology.  Toxicity,  Safety,  Accidents,  •Humah 
ing,  •Space  medicine,  Biology,  •Aviation  m^cine. 
Space  biology 


See  also  AD- 274  064 


'  •Ecology, 

•Pharma- 
englneer- 


N ASA  N63- 12632  OTS   $8.10 


Space  Sciences  Lab.,  U.  of  California,  Bei^^eley 
BIOLOGICAL  SYSTEMS  IN  INTERPLANETARY  EN- 
VIRONMENT, ed  by  John  V.  Slater.    Final  sthtus  rept. 
on  Grant  NTF-74  and  N8g-94-60.     1  Sep  62,  f7p. 
50  refs.  Series  no.  3,  issue  no.  25. 
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Radiobiology 


ANL-6688      OTS  $1.00 

Argonne  National  Lab. ,  111. 
A  REVIEW  OF  THE  ARGONNE  NATIONAL  CaBORA- 
TORY  RADIATION    EXPOSURE  EXPERIENCE  FOR 
THE  YEARS  1959-1961,  by  Pete  Tedeschi.     Uept.  on 
Contract  W31-I09-eng- 38.    Feb  63,  38p.   1  ni 


,1963, 


LF-6      OTS   $0.75 


Lovelace  Foundation  for  Medical  Education 

Research,  Albuquerque,   N.  Mex. 
OPERATING  CHARACTERISTICS  OF  THE 
LAUTERBACH  AND  DAUTREBANDE  AERO$6l  GEN- 
ERATORS, by  T.  T.  Mercer,  M.  I.  Tillery,  and 
M.  A.  Flores,  Rept.  on  Contract  AT(29-2)1( 
Feb  63,  32p.    8  refs.    NASA  N63- 14665. 


ind 


IDO- 16851       $0.50 


Phillips  Petroleum  Co. ,  Idaho  Falls 
ORGANIC  COOLANT  DEGRADATION  STUDIES    by 
D.  G.   Kuper.    Rept.  on  Contract  AT(10-1)205 
25  Mar  63,  12p.  2  refs.    NASA  N63- 15542. 


Analytical  Chemistry 

NASA  N63- 10549       OTS  $1.60 

oSflf/^,^^^'"''^  ^'  •  Cincinnati,  Ohio. 

RESEARCH  ON  ANALYTICAL  METHODS  FOR  OXYPR 

SLrSTecl*^^'  /S:^^^'  '^y  "y--  ^ncSfand^ 
uClv-3^tn^9 "^    Quarterly  progress  rept.  no.  7, 

lei's.'?)M-'62'2^'^°""'^"^^'^-^^-    ^^^^^2.  I3p. 


UCRL-7165   OTS   $0.50 

Lawrence  Radiation  Lab.,  U.  of  California, 

Livermore. 
A  CONTROLLED-POTENT^AL  COULOMETER,  by 
F.  B.  Stephens,  J.   E.  Harrar.    Rept.  on  Con- 
tract W7405-eng-48.     2ljan63,14p.     13  refs.  NASA 
N63- 15092. 

UCRL-7204      OTS  $0.50 

Lawrence  Radiation  Lab. ,  U.  of  California, 

Livermore. 
THE  DETERMINATION  OF  SULFUR  IN  BERYLUUM 
OXIDE  AND  SINTERED  BERYLLIUM  OXIDE  FUEL 
ELEMENTS,  by  Walter  G.  Boyle,  Jr..  Lewis  J. 
Gregory,  and  William  Sunderland.  Rept.  on 
Contract  W7405-eng-48.    16  Jan  63,   lip.  7  refs. 
NASA  N63-145'J8. 

NBL-194      OTS  $0.50 

New  Brunswick  Lab. ,  N.  J. 
THE  MEASUREMENT  OF  M/E  POSmONS  FOR  A 
MASS  SPECTROMETER  USING  A  ROTATING  COIL 
GAUSSMETER,  by  Hugh  O.  Finley  and  Ralph  J. 
Hemmer.  Apr  63,  16p.  2  refs.  NASA  N63-15551. 


NBL-191      OTS   $0.75 

New  Brunswick  Lab. ,  N.  J. 
A  VERSATILE  SIX-INCH  RADIUS  MASS  SPECTROM- 
ETER FOR  ISOTOPIC  ANALYSIS  OF  SOLIDS, 
LIQUIDS.  OR  GASES,  by  H.  O.  Finley,  R.  J.  Hemmer, 
and  L.  C.  Nelson,  Jr.    Apr  63,  38p.  4  refs. 
NASA  N63- 14644. 


ORNL-3397      OTS   $Z75 

Oak  Ridge  National  Lab. ,  Tcnn. 
ANALYTICAL  CHEMISTRY  DIVISION.    Annual  prog- 
ress rept.  for  period  ending  31  Dec  62,  on  Contract 
W7405-eng-26.    1962.    172p.    NASA  N63-1 2657. 
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NASA  N63- 12650      OTS$3.60 

Texas  A.  and  M.  Coll. ,  College  Sutlon. 
NUCLEAR  ACTIVATION  ANALYSIS.    RECENT  DE- 
VELOPMENTS IN  THE  TECHNIQUE,    AND  ITS 
INHERENT  ATTRIBUTES    GIVE  PROMISE  OF 
WIDE  APPLICABILITY,  by  Richard  E.  Wainerdi.    Rept. 
on  Grant  NsG- 256-62.    11962)  31p.  48  refs. 

Y-M15      OTS  $0.50 

Union  Carbide  Nuclear  Co. ,  Oak  Ridge.  Tenn. 
A  PLUG-IN-TYPE  MASS  SPECTROMETER  SURFACE 
IONIZATION  SOURCE  FOR  USE  WITH  A  VACUUM 
LOCK,  by  W.  W.  Rice.    Rept.  on  Contract 
W7405-eng-26.    29  Jan  63,  15p.  6  refs.   NASA 
N63- 14793. 

Y-1414      OTS  $0.50 

Union  Carbide  Nuclear  Co. .  Oak  Ridge,  Tenn. 
A  VERSATILE  SPECTROMETER  MAGNET  POWER 
SUPPLY,  bv  W.  A.  Groppe.  Rept.  on  Contract 
W7405-eng-26.    25  Jan  63.  25p.    NASA  N63-14792. 


Physical  Chemistry 

PB  163  114      OTS  $1.60 

Boston  U. ,  Mass.  

THERMODYNAMICS  OF  SODIUM  TETRAMETHOXY- 
BORATE  AND  TETRAMETHOXYBORATE  ION.  by 
L.  V.'Coulter  and  J.  R.  Sinclair.  [Rept.  on  Subcon- 
tract to  Contract  NOa8-52-1024-c]  6  May  57,  Up. 
6T«f8.  Rept.  no.  CCC-1024-TR-240:  AD- 138  097. 

DESCRIPTORS:   •Complex  compounds,  •Organoboranes, 
•Sodium  compounds,  Alkoxy  radicals,  *Borate8,  Ions, 
•Thermodynamics,  Entropy,  Heat  of  solution.  Solvents, 
Ammonia 

The  heat  capacity  of  sodium  tetramethoxyborate  has 
been  determined  from  14°  to  3000K  by  means  of  an  adi- 
abatlc  calorimeter.    At  298. 15°K  the  entropy  was  found 
to  be  68.  60  cal.  deg.    ^  mole"!;  the  heat  content 
(H°  -Ho'*).  1037  caL  mole-l;  and  the  heat  capacity, 
54. 70  cal.  deg"^  mole"l.   The  heat  of  solution  in  li<^ 
ammonia  at  -33°C  was  found  to  be  0. 0  kcal.  ±  1  kcaL 
For  the  solution  reaction  of  solid  sodium  tetramethy- 
Gxyborate  in  liquid  ammonia  at  -33°,  aF°  =4. 1  kcal. 
and  AS°.  -17  i  3  cal.  deg.  "^  mole-1.   Relative  to  S" 
rH*(am)]  •  0  in  liquid  ammonia  at  33°C, 
S°(B(0CH3H(am)]  .  28  ±  3  caL  deg.  ■!  mole  for  the 
tetramethoxyborate  ion  in  the  hypothetical  one  molal 
solution.  (Author) 


NASA  N62- 17486     OTS     $11.50 

Johns  Hopkins  U. ,  Baltimore,  Md. 
GRAPHITE  OXXDATLON  AT  LOW  TEMPERATURE, 
by  H.  E.  Hoelscher,  and  E.  Effron.   Rept.  on 
Grant  NsG- 42-60.    Sep  62,  ISSUfWCrteis. 


NASA  N63- 1 2806      OTS  $2.  60 

National  Bureau  of  Standards,  Washington.  D.  C. 
PYROLYSIS  OF  NEW  FLUOROPOLYMERS,  by  Sidney 
Straus  and  Leo  A.  Wall.    Rept.  on  NASA  Order  R-56. 
(1962)  26p.   19  refs. 


NASA  N63- 1 2707       OTS  $2.  60 

National  Bureau  of  Standards,  Washington,  D.  C. 
PYROLYSIS  OF  POLYTRIFLUOROETHYLENE: 
INFLUENCE  OF  GAMMA  RADIATION  AND  ALKALI 
TREATMENT,  by  Sidney  Straus  and  Leo  A.  Wall.    Rept. 
on  NASA  Order  R-56.    (1962)  24p.  11  refs. 


ORNL-3278   OTS   $0.50 

Oak  Ridge  National  Lab.,  Tenn. 
HYDROLYSIS  OF  U(VI):    ACIDITY  MEASUREMEhJTS 
IN  CHLORIDE  SOLUTIONS  AND  ABSORPTION 
SPECTRA  IN  CHLORIDE  AND  PERCHLORATE  SOLU- 
TIONS, by  R.  M.  Rush,  J.  S.  Johnson,  and  K.  A.  Kraus. 
Rept.  on  Contract  W7405-eng-26.    1962.  I5p.    16  refs. 

NASA  N63- 12617       OTS  $1.10 

William  Marsh  Rice  U. ,  Houston,  Tex. 
A  HIGH  TEMPERATURE  CALORIMETER:  THE 
ENTHALPIES  OF    d -ALUMINUM  OXIDE  AND  SODIUM 
CHLORIDE,  by  Rapier  Dawson,  Elizabeth  B.  Brackett, 
and  Thomas  E.  Bracken.    Rept.  on  Grant  NsG-6-59. 
[1961]  lOp.  8  refs. 

NASA  N63- 12829      OTS  $2. 60 

William  Marsh  Rice  U. .  Houston,  Tex. 
HYDRATES  AT  HIGH  PRESSURES.   METHANE -WATER 
AND  ARGON -WATER  SYSTEMS,  by  Donald  R. 
Marshall  and  Riki  Kobayashi.   Rept.  on  Grant  NsG-6-59. 
15  Jan  62,  25p.  17  refs. 


EARTH  SCIENCES 


NA.<;A  N63-15301     OTS  $2. 60 

California  U. ,  La  Jolla.  School  of  Science  and 

Engineering. 
ELECTRON  MICROPROBE  ANALYSIS  OF  SOME  RARE 
MINERALS  IN  THE  NORTON  COUNTY  ACHONDRITE, 
by  Klaus  Keil  and  Kurt  Frodrlksson.  Rept.  on  Grant 
N8G-322-63.  [1963]  28p.  21  refs. 


NASA  N63-12649      OTS  $2. 60 

Southwest  Center  for  Advanced  Studies,  Dallas,  Tex. 
INTERPRETATION  OF  Kp  INDEX  AND  M- REGION 
GEOMAGNETIC  STORMS,  by  A.  J.  Dossier  and  J.  A 
J.  A.  Fejer.  Rept.  on  Grant  NsG- 269 -62.  24  Jan  63, 
21  p.  27  refs. 
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PB  163  165      OTS  $4. 60 


Qot- 1  Physics  Lab. ,  U.  of  Chicago,  111. 
PHLOROGLUONOL  SEEDING  OF  UNDERCXOLED 
CLOUDS,  by  Roscoe  R.  Braham,  Jr.  Technical  note 
no.  26  on  National  Science  Foundation  Grant  G- 224 19. 
1  Apr  63,  48p.  5  refs;  NASA  N63-15787. 


II 

i,  •Artjfici* 


DESCRIPTORS:   •Benzenes,  *Alcohol8,  •Artificial  pre- 
cipitation, •Clouds,  Ice,  Atmosphere,  Testf,  Experi- 
mental data.  Meteorology,  Reagents,  Stratute  clouds, 
Organic  compounds 

A  series  of  twelve  releases  of  phlorogluclnoj  Were  made 
into  stratus  clouds  at  temperatures  of  -7C  td  -17C. 
Showers  produced  by  dry  ice  seeding  were  ukpd  to 
identify  particular  spots  in  the  layer  clouds  JJom  which 
die  exact  locations  of  the  phloroglucinol  releases  could 
be  obtained  by  simple  navigation.    Visual  observations 
of  the  cloud  behavior  and  Formvar  replicas  <H  cloud  and 
precipitation  particles  provided  a  means  for  pudging  the 
effects  of  the  phloroglucinol  seeding.    It  is  cqticluded 
that  phloroglucinol  will  induce  the  formation  hi  ice  in 
undercooled  clouds.    However,  in  these  experiments  it 
was  not  nearly  as  effective  as  the  dry  ice  in  (^usii^ 
shower  formation.  (Author) 


Geology 

TlD-18125      OTS   $0.75 

Dresser  Research,  Tulsa,  Okla. 
ACTIVATION  ANALYSIS  OF  OCEAN  BOTTOM  ^ORES 
A^Tv'!^"^.'^:^r  ^"*^ '^^'P^ '^''™*8han.    Rept.  oit  Contract' 
AT(40-1)2969.    Nov  62.   18p. 

NASA  N62- 1 5578      OTS  $3.  60 

MeUon  Inst,  (of  Industrial  Research]  Pittsbureh    Pa 
FOSSIL  GLASSES  PRODUCED  BY  I\«>ACT  OF 
METEORITES.    ASTEROIDS  AND  POSSIBLY  COMETS 
WTTH  THE  PLANET  EARTH,  by  A.  J.  CoheiT 
on  Grant  N8G-57-60.    (1962)  32p.  30  refs. 


Rept. 


Physics  of  the  Atmosphere 

NASA  N63-10685     OTS     $5.60 

Iowa  State  U. .  Iowa  City. 
STUDY  OF  ENERGETIC  ELECTRONS  AND  niEIR 
RELATIONSHIP  TO  AURORAL  ABSORPTION  OF 
RADIO  WAVES,  by  B.  Maehlum  and  B.  J.  OBrien. 
Rept.  on  Grant  NsG-233-62  and  Contract  N9orif -938(03) 
ll%2)  52p.    32  refs.  SUI  62-23-B. 

NASA  N63- 12357    OTS   $2.60 

Research  Lab.  of  Electronics,  Mass.  Inst,  o  Tech., 

Cambridge. 
A  METHOD  FOR  THE  DETERMINATION  OP  HIGH- 
ALTITUDE  WATER -VAPOR  ABUNDANCE  FROM 
GROUND-BASED  MICROWAVE  OBSERVATIONS,  by 
A.  H.  Barrett  and  V.  K.  Chung.    Rept.  on 
Contract  NASr-101  and  Grant  NsG-250-62.    [1J962)  22p. 
19  refs. 

Also  available  in  J.  Geophysical  Research,   19612,  v.  67. 
no.   11,  p.  4259-4266.  (NASA  N63- 10459) 


ENGINEERING 

PB  181  500     OTS  $0. 50 

Bureau  erf  Ships,  Washington,  TX  C. 
SHOP  PRACnCE  SUGGESTIONS  (NO.  7]  May  63,  23p. 

DESCRIPTORS:  *Ship8,  Maintenance,  •Machine  shop 
practice,  Tanks  (Containers),  Seals  (Stoppers),  Valves 
Dies,  Optical  equipment,  Steam  turbines.  Heaters, 
Distributors,  Junction  boxes.  Infrared  domes,  Grinders, 
Ventilauon  ducts.  Connecting  rods.  Pipe  fittings.  Ship 
plates.  Templates,  Refrigeration  systems,  Pumps, 
Hydrophones,  Sprinklers,  Paint  removers.  Hatches, 
Generators,  Cutting  tools.  Micrometers,  Nozzles, 
Cables  (Mechanical),  Expansion  joints,  Bearings,  Pro- 
tecuve  coverings.  Guided  missile  launchers,  PropeUers 
(Marine),  Saws,  Hoists  ^^ 

Suggestions  included  are:  Hand  holds  for  tank  manholes- 
acrylic  sealer  for  radium  dials;  removing  corrosion 
rings  from  sea  valves;  quick  change  die  set;  optical 
alinement;  main  engine  steam  turbine  diaphragm;  tem- 
porary vent  heaters;  distribution  manifold;  relay  and 
Junction  box  covers;  modification  of  infrared  hoods- 
pomble  facing  machine;  watertight  vent  cover  festers' 
rudder  operating  connecting  rods;  flaring  tool;  pipe 
ciamtps;  fabrication  of  chafing  rii^s;  layoff  for  perfo- 
rated plating;  templates  for  frame  openings;  refrigerant 
system  cleaner;  shipboard  draft  reading  rule;  die  for 
stack  bands;  improved  pumping  facilities;  hydrophone 
insulation  and  waterproofing;  sprinkling  control  valve 
tesq  paint  remover;  fUter  housing  access  door-  new 
manual  available;  generator  positioning  assemblies;  car- 
bide tips  for  tile  cutting;  micrometer  adjustment  for  in- 
struments: ship  gangways;  radial  track  for  cutting  ma- 
chiJies;  nozzle  control  valve  adjustment;  cable  marker 
production;  pre -formed  expansion  joints;  wheel  guard 
cover  plate;  rebabbittlng  bearings;  identifying  grinding 
wheels;  missile  loading  rail;  color-coding  fuel  oU  burner 
valves;  main  wireway  supports:  propeller  handling  skid; 
table  saw  guard;  bin  lifting  and  moving  frames;  akered 
stomng  rig. 

NASA  N63-12138      OTS  $2.  60 

National  Aeronautics  and  Space  Administration. 
Washington,  D.  C. 

STATEMENT  [ON  AERONAUTICAL  RESEARCH  PRO- 
GRAM] BEFORE  THE  SUBCOMMITTEE  NO     2 
SSI?i"7^^  °^  SCIENCE  AND  ASTRONAimCS, 
^^ft2    2^^^^^'''^'^^'  »^^°»»  Stack.      • 

Chemical  Ertgineering 

NASA  N63-14899      OTS  $1.60 

.rilf^'^ii^!^^^^'^^^'  !"<=••  Allentown,  Pa. 
JOULE-THOMSON  NEON  LIQUEHER,  bv  Abr^m 
Lapin.  Rept.  on  Contract  NASr-107.  [1963]  I5n 

N.'?;  ?S'n-u.*\Sr3.^'"^^  ""^""^  ^^^"«' 

nX>-14603      OTS  $0.50 

lliillips  Petroleum  Co. ,  Idaho  FaUs 
THE  IN-LINE  ANALYSIS  OF  ELECTROLYTIC 
piSSOLVER  SOLUTIONS  FOR  NITRIC  AC:©  AND 
SALT  CONCEm-RATIONS,  by  D.  P    PearsS  ^r    «, 
Contract  AT(10-1)205.    MaV  63,     (i'.  2%^ 
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Gvil  Engineering 

PB  181  127-1  Rev,       OTS$2.  50 

Bureau  erf  Yards  and  Docks.  Washington.  D.  C. 
MASONRY  FORMULAS.    Engineered  Performance 
Standards,  Public  Works  Maintenance.   Mar  63,   I19p. 
NAVDOCKS  P-708. 1.  8i4>er8ede8  repu  dated  Mir  61, 
rev.  May  61. 

DESCRIPTORS:  ♦Civil  engineering,  •Handbooks. 
Coostruction,  Concrete,  Brick. 

Contents: 

Lay  concrete  blocks 

Lay  ccnunon  brick 

Hand  mix  concrete 

Placing  concrete 

Finish  concrete 

Tile  setting  and  repair 

Machine  mix  concrete 

Repair  of  brick,  block  and  concrete  surface 

Knock  out  and  remove  brick  or  6"  hollow  clay  block 

Lay  fire  brick 

Lay  fire  brick  arch 

Drill  holes  in  concrete  with  a  pneumatic  hammer 

Rotary  drilling 

Install  insulating  material 

Drill  or  chip  out  holes  in  masonry  with  hand  tools 

Saw  concrete 

Plastering 

PB  181  126-1  Rev.     OTS     $3.00 

Bureau  of  Yards  and  Docks,  Washington,  D.  C. 
MASCWRY  HANDBOOK.   Engineered  Performance 
Standards,  Public  Works  Maintenance.   May  63,  192p. 
NAVDOCKS  P-708. 0,  supersedes  r^t.  dated  Feb  61, 
rev  June  61. 

MISCRIPTORS:    •Civil  engineering,  *Handbooks, 
Construction,  Concrete,  Brick. 

Concents: 

Catch  Basin  and  Manholes  -  Construct 

Concrete  -  Bulk;  Place  and  Finish 

Concrete  -  Mixing;  Hand  or  Machine 

Concrete  -  Slab  Sections 

Firebrick  -  Arch  Rqsair 

Firebrick  -  Boiler  Chamber  and  Ash  Pit  Wall  Repair 

Firebrick  -  Furnace  Wall  and  Floor  Repair 

Holes  Chip  -  Hammer  and  Chisel;  Concrete,  etc. 

Holes  Chip  -  Pneumatic  Hand  Hammer  (Chipper): 

Reinforced  Concrete 
Holes  Drill  -  Carbide  Tipped  Core;  Concrete,  etc. 

(3/4",  1-1/4") 
Holes  Drill  -  Carbide  Tipped  Core;  Concrete  Block,  etc. 

(3/4",  1-1/4") 
Holes  Drill  -Carbide  Tipped  Core;  Concrete  Block,  etc. 

(3",  4") 
Holes  Drill  -  Diamond  Core;  Reinforced  Concrete 

(2"  ,  4") 
Holes  Drill  -  Electric  Hand  Hammer;  Concrete 

(3/8",  3/4") 
Holes  Drill  -  Pneumatic  Hammer  (60-90  lb.).  Rein- 
forced Concrete  (1-1/2 ',  2") 
Miscellaneous 
Trenches  or  Patches  -  Chip  Out  (Pneumatic  Hand 

Hammer);  Concrete 
Trenches  or  Patches  -  Saw  Out;  Concrete 


Walls  -  Block  Up  Openings,  Construct 
Walls  -  Knock  Out  and  Remove 
Walls  and  Floors 
Walls  and  Floors 

Tie  Rods 
Walls  and  Floors 

Bricks 

Walls  and  Floors  -  Repair  or  Install;  Tile 
Plastering  -  Walls  and  Ceilings  ;  Repair  and  Install 


Repair  Cracks,  Repoint  Joints 
Repair  I^eaks  and  Cracks  around 

Repair  Spalls,  Replace  Blocks  and 


PB  181  128-2  Rev.    OTS   $1.25 

Bureau  of  Yards  and  Docks,  Washington,  D.  C. 
ROADS,    GROUNDS,     PEST  CONTROL  HANDBOOK. 
Engineered  Performance  Standards,  Public  Works 
Maintenance.    Mar  63,  50p.  NAVDOCKS  P-71 2.0, 
supersedes  NAVDOCKS  P-71 2,  Sep  60  rev.  jan  61  and 
Feb  61. 

DESCRIPTORS:  'Roads,  'Naval  shore  establishments, 
•Pest  control,  'Handbooks,  Maintenance,  Waste  (Sani- 
tary engineering).  Disposal. 

Contents: 

Handbook  Pest  Control,  Grounds,   Refuse  Collection  and 

Disposal,  Roads  and  Paving 
Herbicides  and  Insecticides 
Hole;  Bore,  Dig  and  Backfill 
Lawns;  Mow 

Lawns;  Plant  Sprigs,  Stolons,  and  Mulch 
Lawns;  Rake  and  Cultivate 
Lawns;  Shrubs  and  Hedges,  Trim 
Lawns;  Water  and  Fertilize  , 

Lawns;  Planting  Sod 
Refuse  Collection,  Dempster  Dumpster  &  Garbage  Can 

Pick-up  and  Debris  Clearing 
Base  Material;  Excavate,  Fill,  Grade,  Roll  and  Oil 
Bituminous  Pavement,  Repair 
FeiKe,  Cyclone,  Install 
Rip- Rap  Wall,  Construct 
Stepping  Stones.  Lay 

PB  181  507   OTS   $2.25 

Bureau  of  Yards  and  Docks,  Washington,  D.  C. 
ROADS,  GROUNDS,    PEST  CONTROL  FORMULAS. 
Engineered  Performance  Standards,  Public  Works 
Maintenance.    Mar  63,  86p.  NAVDOCKS  P-712-1, 
supersedes  rept.  dated  June  59,  rev.  1  Nov  59,  2  Dec  60 
and  3  Feb  61. 

DESCRIPTORS:  'Roads,  'Naval  shore  establishments, 
•Pest  control,  'Handbooks,  Maintenance,  Pavement, 
Waste  (Sanitary  engineering).   Disposal. 

Contents: 

Roach  Control 

Lawn  Mowing 

Sod  Cutting  and  Laying 

Trimming,  Lawns,  Shrubs  and  Hedges 

Fertilization  of  Lawns 

Vegetative  Planting  of  Buffalo  and  Bermuda  Grass 

Hole,  Bore  and  Backfill 

Spray,  Herbicides  and  Insecticides 

Watering  Lawns 

Raking  and  Cultivating 

Refuse  Collection  Dempster  Dumpster  &  Garbage  Can 

Debris  Clearing 

Rip-Rap  Wall 

Repair  Bituminous  Pavement 
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Lay  Stepping  Stones 

Excavate,  Fill,  Grade,  Roll,  Oil  Surface, 

Pneumatic  Hammer  and  Hand  Shovel 
Cyclone  Fence 


L. 


Electrical  and  Electronic  Engineering 

AD-400  560   repriced  $1.25 


AeronauUcal  Systems  Div. ,  Air  Force  . 

Command,   Wright-Patterson  AFB,  Ohio. 
PROBABILITY  THEORY  AS  APPLIED  TO  R 
NETWORK  DESIGN,  by  James  D.  LaRue.  I 
Mar -Sep  62,  on  Advanced  Systems  Synthesis 
Analysis  Methods.    Feb  63,  45p.   17  refs 
ASD-TE»-62-1072. 


Sysiams 


^LIABLE 
rept., 

and 


Final 


DESCRIPTORS:  'Electrical  networks,  Desigi, 
'Probability,  'Reliability,  Statistical  analys'^ 
Synthesis. 


'■', 


The  probability  erf  success  equations  for  rediiidant 
networks  are  derived  from  basic  component  rtilure 
statistics.  The  components  have  two  modes  of  failure, 
open  or  short.  The  report  calculates  the  equtoions  for 
four  basic  redundant  networks.  A  network  islthen  de- 
signed based  upon  these  results.  The  reliabiUty  of 
this  network  is  calculated  and  compared  to  sLveral 
other  designs.  (Autiior) 


NASA  N63- 1 2386      OTS  $1 .  60 

Automatic  Control  Center,  Purdue  U 
OPTIMUM  AUTOMATIC  CONTROL    by  ■ 
Qldenburger.    Rept.  on  Grant  NsG- 28 -59 
5  refs. 


PB181  489  OTS  $0.50 


Laf^jrette,  Ind. 
17p. 


RufMd 


[10611 


Bureau  of  Naval  Weapons,  Washington,  D.  „ 
A.F.    SIGNAL  GENERATOR  SG-21/U.  Technical 
manual.  Navy  Calibration  Program.    15  Jan  (  $,  8p. 
Instrument  Calibration  Procedure  AG-51,  su  Jfersedes 
rept.  dated  15  Aug  60.  ^ 

! 

DESCRIPTORS:  Audiofrequency,  'Signal  gem  tators. 
Generators,  Callbraticn,    Instrumentation,  Iistruction 
manuals.  | 

The  Test  Instrument  is  a  precision  audio  fre<  liency 
signal  source  which  deUvers  signals  of  any  of  26  fixed 
frequencies  between  10  and  500  cps.    The  frequencies 
are  generated  by  a  rotating  disc -photocell  ari-ftngement 
driven  by  a  tuning  fork  stabilized  oscillator. 


PB  181  491      OTS   $0.50 

Bureau  of  Naval  Weapons,  Washington,  D.  A 
CALOaiMETRIC  POWER  METER:  HEWLETlt  PACK- 
ARD 434A.  Technical  manual.  Navy  Calibration  Pro- 
gram. 15  Jan  63,  18p.  Instrument  Calibratioh  Proce- 
dure AP-02.  ^ 


DESCRIPTORS:  'Calorimeters.  'Power 

bration,  Instrumentation,  Instruction  manuali 


meteiii,  Cali- 


This  procedure  describes  the  calibration  of  the  Hewlett- 
Packard  434A  calorimetric  power  meter,  which  consists 
primarily  of  a  self-balancing  bridge  with  identical  tem- 
perature sensitive  resistors  in  two  legs,  an    indicating 
meter,  and  two  load  resistors.    It  measures  power  from 
DC  to  12. 4  Gc  at  full-scale  indications  from  0.01  to 
10. 0  watts. 


P8  181  495      OTS     $0.50 

Bureau  of  Naval  Weapons,  Washington,  D.  C. 
DC  OR  AC  (60  GPS)  VOLTAGE  OR  CLTRRENT  IN- 
DICATING INSTRUMENTS  (USING  THAtH  POWER 
SUPPLY  AND  RAH  1605).    Technical  manual,  Navy 
Calibration  Program.    1  Dec  62,  lip.  Instrument 
Calibration  Procedure  AQ-21. 

DESCRIPTORS:  Direct  current,  Alternating  current. 
Electric  current.  Voltage,  *Voltmeters,  Calibration, 
Instrumentation,  Instruction  manuals. 

This  procedure  de8crit)e8  the  calibration  of  direct  and 
alternating  (60  cps)  voltage  and  current  indicating 
instruments.    The  measurement  range  of  this  pro- 
cedure is  limited  to  the  output  of  the  power  supply 
and /or  the  ranges  of  the  ac-dc  transfer  standard.    The 
accuracy  of  the  measuremtne  system  is  the  accuracy 
specified  for  the  ac-dc  transfer  standard. 

PB  181  494     OTS     $0.50 

Bureau  of  Naval  Weapons,  Washington,  D.  C. 
DC  OR  AC  (60  CPS)  VOLTAGE  OR  CURRENT 
INDICATING  INSTRUMENTS  (USING  THACH  POWER 
SUPPLY  AND  STANDARD  METER).   Technical  manual. 
Navy  Calibration  Program.    1  Dec  62,  13p.  Instrument  ' 
Calibration  Procedure  AQ-20. 

DESCRIPTORS:  Direct  current.  Alternating  current. 
Electric  current.  Voltage,  •Voltmeters,  'Ammeters, 
Calibration,  Instrumentation,  Instruction  manuals. 

This  procedure  describes  the  calibration  of  direct  and 
alternating  (60  cps)  voltage  and  current  indicating 
instruments,  including  volt-ohm-milliammeters.  The 
measurement  range  of  this  procedure  is  limited  to  the 
output  of  the  power  supply  and/ or  the  range  (s)  of  the 
indicating  instrument  used  as  the  standard.    The 
accuracy  of  the  measurement  system  is  the  accuracy 
specified  for  the  indicating  instrument  used  as  the 
standard. 

PB  181  497       OTS  $0.50 

Bureau  of  Naval  Weapons.  Washington,  D.  C. 
ELECTRON  TUBE  TEST  SET  AN/USM-31.  Technical 
manual.  Navy  Calibration  Program.    15  Nov  62,  2lp. 
Instrument  Calibration  Procedure  AY-06. 

DESCRIPTORS:    'Electron  tubes,   'Test  sets. 
Calibration,  Instrumentation,  Instruction  manuals, 
Test  equipment  (Electronics). 

This  procedure  describes  the  calibration  of  the 
AN/USM-31  Electron  Tube  Test  Set,  designed  to 
measure  the  electrical  characteristics  of  electron  tiAes 
under  simulated  operating  conditions.    The  test 
instrument  consists  primarily  of  a  well -filtered,  accu- 
rately-metered,  adjustable  power  supply  of  a-c  and 
d-c  potentials,  and  a  specially  compensated  and  cali- 
brated transconductance  meter. 
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PB  181  496  OTS   $0.  SO 

fcireau  erf  Naval  Weapons,  Washington.  D.  C. 
ELECTRON  TUBE  TESTER:  HICKOK  539 A.    Techni- 
cal manual.  Navy  Calibration  Program.     15  Jan  63, 
14|).  Instrument  Calibration  Procedure  AY-Ol,  super- 
sedes rept.  dated  4  Feb  59. 

DESCRIFTORS  •Electron  tubes,  •Test  equipment 
(ElectronicsX  Calibration,  Instrumentation,  Instruc- 
tion manuals. 

The  Test  Instrument  consists  primarily  of  a  line 
voltage  meter,  grid  bias  meter,  micromhos  nr)eter, 
circuit  selector  switches,  and  integral  power  supplies. 

PB181  488   OTS  $0.50  i 

Bureau  d  Naval  Weapons.  Washington,  D.  C. 
ELECTRONIC  VOLTMETER:  BALLAl^lNE  LABORA- 
TORIES 31 OA.    Technical  manual.  Navy  Calibration 
Program.  I  Dec  62,  aOp.    Instrument  Calibration 
Procedure  AE-28. 

DESCRIPTORS:  Electronic  equipment.  •Voltmeters, 
Calibration.  Instrunnentation.  Instruction  manuals. 
Measuring  devices  (Electrical  and  Electronic). 

This  procedure  describes  the  calibration  of  the 
Ballamine  310A  electronic  voltmeter,  which  measures 
fuU-scale  voltages  from  0.001  to  100  volts  at  fre- 
quencies from  10  cps  to  2  Mc. 

PB  163  164     OTS  $21.00 

Radio  Corp.  of  America,  Moorestown.  N.  J. 
INSTRLfMENTATlON  RADAR  AN/FPS-16(XN-1  )• 
EVALUATION  AND  ANALYSIS  OF  RADAR  PER- 
FORMANCE, by  D.  K.  Barton.  Final  rept.  on 
Comraas  DA  36-034-ORD-15I  and  NOas-57-163d. 
[1960]  363p.  16  refs. 

DESCRIPTORS:  •Radar  equipment.  Tests.  Analysis, 
Aircraft.   Radar  beacons.   ♦Tracking.  Radar  tracking. 
•Guided  missile  tracking  systems.  Guided  missile 
ranges.  Instrumentation. 

The  first  bistrumemadon  Radar  was  delivered  to 
Patrick  AFB  during  1957  for  use  by  the  Naval  Research 
Laboratory  in  the  Vanguard  satellite  program.  Ihe 
radar  had  been  developed  between  July  1953  and 
June  1956  to  prove  the  feasibility  erf  a  tracking  radar 
for  accurate  guided  missile  range  instrumentation,  and 
to  provide  a  design  for  subsequent  production  models 
of  such  a  radar.  Aircraft  tracking  tests  run  by  the 
NRL  during  1955  and  1956  estabUshed  success  in  meet- 
ing the  specification,  which  called  for  a  0. 1  mil  rms 
tracking  error  and  an  overall  data  accuracy  within 
0.2  mil  rms.  This  report  summarizes  the  results  at 
the  NRL  tests,  and  presents  the  results  at  further  tests 
rin  by  RCA  to  determine  the  limiting  accuracy  and 
precision  erf  tracking  on  such  targets  as  missiles  and 
beacon-equipped  vehicles,  under  guided  missile  test 
range  conditions. 


PB  181  493      OTS  $0.  50 


Bureau  of  Naval  Weapons,  Washiiwton.  D    C 
OUTPUT  METER  TS-585AAJ.  TS-585BAJ.  TS-585C/U, 
OR  TS-585D/U.   Technical  manual.  Navy  Calibration 
Program.   I  Dec  62,  1^.    Instrument  Calibration  Proce- 
dure AP-04. 

DESCRIPTORS:  "Maasuring  devices  (Electrical  and 
Electronic),  Calibration.  Instrumentation,  Instruction 
manuals.  Electrical  impedance,  Measurement. 

This  procedure  describes  the  calibration  of  the  TS-585A  AJ, 
TS-585flA/.  TS-585CAJ.  or  TS-585DA;  output  meter, 
which  IS  a  portable  test  set  designed  to  measure  the 
amplitude  and  characteristic  impedance  of  audio  ampli- 
fiers, filters,  oficillaiors  and  similar  equipment. 

PB  181  492  OTS  $0.50 

Bureau  of  Naval  Weapons,  Washington,  D.  C. 
RF  WATTMETERS,    SINGLE-ENDED:  0  TO  50  WATTS 
Technical  manual,  Navy  Calibration  Program. 
1  Dec  62.  1 3p.    Instrument  Calibration  Procedure 
AP-03. 

DESCRIPTORS:  Radlofrequency,  •Wattmeters,  Calibra- 
tion. Instrumentation,  Instruction  manuals.  I\)wer 
meters. 

This  procedure  describes  the  calibration  of  a  general 
class  of  single-ended,  absorption  type  wattmeters 
primarily  designed  to  measure  RF  power  from  any 
source  within  their  ranges. 

PB  181  490      OTS  $0.  50 

Bureau  of  Naval  Weapons.  Washington.  D.  C. 
SIGNAL  GENERATOR  SG-21AA)  OR  SG-21BAJ.   Tech- 
nical manual.  Navy  Calibration  Program.    15  Jan  63    9d 
Instrument  Calibration  Procedure  AG-66.  ' 

DESCRIPTORS:  •Signal  generators.  Generators, 
calibration,  Instrumentauon,  InsirucUon  manuals. 

This  procedure  describes  the  calibration  of  the 
S?;.    ^^J""  ^-^IB/U  signal  generator,  which  is  used 
toslign  and  calibrate  the  Frequency  Meter  and  Radio- 
•onoe  Recorder  at  Radiosonde  Receptor  AN/FM>2. 

PB  181  499   OTS   $0.50 

Bureau  of  Naval  Weapons.  Washington,  D.  C. 
STANDING  WAVE  INDICATOR  IM-89AJR.  Technical 
manual.  Navy  Calibration  Program.    15  Oct  62,   lOp. 
Instrument  Calibration  Procedure  GV-06. 

DESCRIPTORS:  •Standing- wave  indicators.  Calibration, 
Instruction  manuals.  Test  equipment  (Electronics), 

This  procedure  describes  the  calibration  of  the 
IM-89AJR  Standing  Wave  Indicator,  which  is  basically 
a  double-ended  power  measuring  device  designed  to 
measure  'TWR  from  1. 0  to  6. 0  or  reflected  power 
from  0  to  50%.    It  consists  of  a  primary  coaxial  line 
(51. 5A  nominal),  a  d-c  microammeter.  and  a  bi-dl- 
recdOMl  coupling  structure.    The  coupling  device  in- 
cludes a  crystal  rectifier  and  associated  R-C  networks 
designed  to  detect  the  RF  Input  power  in  the  forward 
direction.    The  resultant  d-c  component  is  applied  to 


f 


S-t 


.V 


the  d-c  microammeter.  whose  scale  is  ca 
indicate  the  percent  of  reflected  power  or 
the  coupler  is  switched  to  the  reverse 
(Author) 


I  ibrated  to 
^SWR  when 


position, 


PB  181  498   OTS  $0.50 

Bureau  of  Naval  Weapons,  Washington. 
TRANSISTOR  TEST  SET  TS-1294A/U.   T 
manual,  Navy  Calibration  Program,    15Jai 
Instrument  Calibration  Procedure  AY-i2. 


D. 


^C. 
63.  17p. 


DESCRIPTORS:  •Transistors,  -Test  sets,  fcallbration, 
Instrumentaaon,  Instruction  manuals,  Tesiequinment 
(Electronics).  ^ 

This  procedure  describes  the  calibration  a  the 
TS-1294A/U  Transistor  Test  Set.  which  is  Resigned  to 
measure  the  foUowing  characteristics  of  semiconduc- 
tors: (1)  the  dc  Beta  of  transistors,  which  in  defined  as 
the  ratio  of  the  change  of  dc  collector  current  to  dc  base 
current,  when  connected  in  the  common  enitter  con- 
figuration; (^  the  "fe  of  transistors.  whichUs  defined 
as  the  ratio  of  the  change  of  ac  coUector  current  to  ac 
base  current,  when  connected  in  die  commbi  emitter 
configuration;  and  (3)  the  leakage  of  diodes  and 
transistors.  ^  " 


NASA  N63- 12964  OTS   $10.50 

Case  Inst,  of  Tech. .  Cleveland.  Ohio. 
THE   ANALYSIS  OF   A  VORTEX  TYPE  MACNETOHV- 
DRODYNAMIC  INDUCTION  GENERATOR.lby  L   ^^ 

^tl?' U7''r24  refs"''-  ""-''  °"  C'^*^4-1^.62. 


NASA  N63-13961      OTS  $2.  60 

Electro-Optical  Systems,  Inc. 

FEASIBILITY  STUDY  TOWARD 

RADIATION  RESISTANT  SOLAR  CELL    b>| 
Interim  engineering  rept.  1  Nov  61-30  June 
^"^fJ^^NAS7-92.  31  July  62.  22p.  EOS  rei^i 


Pasadena,  Calif. 
DEVELOP?|€NT  OF 
B.  Kaye. 
y2,  on 


'  ■  ich. 


by 
Semiannual 
234-61. 


NASA  N63-12611      OTS  $7. 60 

Electronic  Systems  Lab. ,  Mass.  Inst,  of 

Cambridge. 
VENUS  RADAR  SYSTEMS  INVESTIGATIO 
J.  F.  Reintjes,  R.  M.    Comew  and  others, 
status  rept.   1  Apr -30  Sep  62,  on  Grant  NsG 
Nov  62,  71p.  13  refs.  Rept.  ESL-SR-157. 

AD-400  559      repriced  $3.00 

Hoffman  Electronics  Corp. ,   El  Monte,  Calkh 
SOLAR  ENERGY  MEASUREMENT  TECHNKJUES.  bv 
Bernd  Ross  and  D.  B.  Bickler.  Final  rept.  mSt  61- 
31  Aug  62,  on  Sudy  and  Applied  Research  oq  Measure- 
ment Techniques  for  Solar  Energy  Converterti 
Contract  AF  33(616)7946.  Jan  63.   I65p.  56  r  Is. 
ASD-TDR -62-882;  NASA  N63- 16269.  7 

DESCRIPTORS:  •Solar  cells,   •Solar  radiatioik,   •Power 
supplies,  Test  equipment.  Manufacturing  me  tods 
Tungsten.  Ught.  Sun,  SiUcon,  Pyrheliomete^,  Test 
methods,  Sability,  Xenon,  Spectrum  analyzofs,  CaU- 
oration.  Instrumentation.  Measurement. 


A  broad  investigation  has  been  made  qf  the  subject  of 
solar  cell  measurements.  A  portable  tester  has  been 
designed  and  built  which  will  enable  an  operator  to  de- 
termine the  output  of  a  solar  cell  power  supply  in  space 
by  analyzing  output  under  conditions  existing  at  either 
laboratory  or  field  test  sites.  Painstaking  experimenta- 
tion and  analysis  of  many  alternatives  has  resulted  in 
recommended  optimum  instrumentation  and  procedures 
for  measuring  solar  cells  and  for  performing  the  cali- 
brations required.  Calibrated  primary  standard  solar 
cells  have  been  provided  in  terms  of  their  absolute 
spearal  response.  Data  has  been  accumulated  on  the 
operational  parameters  of  many  solar  cells  using  op- 
timized measurement  procedures.  (Author)  (See  also 
AD- 281  829)  /  v.:^  «"" 

NASA  N63-14450      OTS  $2.  60 

Jet  Propulsion  Lab. ,  Calif.  Inst,  of  Tech. ,  Pasadena. 
SOLAR -CELL  POWER  SYSTEMS  TECTING.  by  John 
A.  Zoutendyk.  Rept.  on  Contract  NAS7-100.  17  Dec  62. 
23p.  7  refs.  JPL  TR-32-350.  ^ 


NASA  N63-14340      OTS  $5.  60 

Minneapolis-Honeywell  Regulator  Co. .  Minn 
ADAFnVE  STATE  VECTOR  CONTROL    SF?^nw  7 
^,7f  r  ™^  TO  STATe'^^OR  ^SioL.'^ 
5rL    Ao°^o"^°°^-  ^^'-  °"  Contract  NASr-27. 
61  May  62.  53p.   11  refs.  MH  MPG  rept.  1529-TR7. 

NASA  N63-1 1585   OTS   $2.60 

Oklahoma  State  U.   Research  Foundation.  Stillwarpr 
DEVELOPMENT  OF  TRANSISTORIZED  MINIA^RE 
15-CHANNEL  PULSE-TIME  TELEMETR Y  Mnrai.  I 
TOR  AND  FIELD  SERVICE  A^fit^^l^^f 
f  0?tT2!  ^p?*^'-    ""'"''  '^^-  °"  ^"'"-^^  NASr-4. 

NASA  N63-1 1586   OTS   $5.60 

I  tLhMETRY  MODULATOR,  by  Oscar  L.  Coooer 
Final  rept.  on  Contract  NASr-4.    1  Oct  6i^ 

nX)-16809      OTS  $0.50 
Hiillips  Petroleum  Co. ,  Idaho  Falls 

AT(10^-n»^s SsV^aT^,"^   ^^^  on  Contract 
AUlU  1)205.    25  Feb  63,  I6p.    NASA  N63-15886. 

PB  163  105   OTS   $5.60 
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DESCRIPTORS:  'Microwave  amplifiers.  Theory, 
•Electrical  networks,  •Electronic  circuits.  Difference 
equations.  Series,  N4athematlcal  analysis,  •Paranietric 
amplifiers. 

A  general  method  is  presented  of  analysis  of  circuits 
containing  a  few  decoupled  periodic  elements  In  a 
network  of  lumped,  linear,  finite,  passive,  bilateral, 
time-invariant  elements.    For  these  circuits  It  Is 
shown  that  the  characteristic  frequency-domain  equa- 
tions that  define  the  voltages  and  currents  as  functions 
d  the  complex  frequency  are  linear  difference  equa- 
tions with  variable  coefficients.    A  slnusoidally  varying 
capacitance  in  an  arbitrary  passive  network  with 
steady-state  signal  excitation  is  discussed.    By  using 
the  calculus  of  finite  differences  to  find  exact  solutions 
to  the  difference  equations  it  was  possible  to  prove 
three  fundamental  statements  concerning  parametric 
amplifier  performance:  (a)  TTie  gain  is  independent  of 
the  phase  of  the  signal  relative  to  the  varying  param- 
eter excepcin  a  degenerate  case  that  can  easily  be 
avoided,    (b)  The  passive  circuit  admittance  at  idler 
frequency,  the  difference  between  the  signal  frequency 
and  the  frequency  of  the  parameter,  is  important. 
(c)  Because  of  the  interaction  of  the  signal  and  the 
varying  element,  high-frequency  voltages  are  produced; 
but  the  voltage  amplitudes  go  to  zero  exponentiallv  as 
frequency  increases,  if  the  varying  param  *  -  is  posi- 
tive for  all  time. 


Ordnance,  Missiles,  and  Satellite  Vehicles 

NASA  N63-14546      OTS  $5.  60 

Astrophysical  Observatory,  Smithsonian  Institution, 

Cambridge,  Mass. 
CATALOGUE  OP  SATELLITE  OBSERVATIONS, 
No.  C-31,  by  Beatrice  Miller.  Rept.  on  Grant  NsG  - 
87-60.  28  Jan  63,  57p.  SAO  special  rept.   114. 

NASA  N63-1441I       OTS  $7.  60 

Astrophysical  Observatory,  Smithsonian  Institution, 

Cambridge,  Mass. 
CATALOGUE  OF  SATELLITE  OBSERVATIONS, 
"JO.  C-33,  by  Beatrice  MUler.  Rept.  on  Grant  NsG- 
^7-60.  30  Ian  63,  73p.  SAO  Special  rept.   116. 

NASA  N63-13072     OTS     $3.60 

Hughes  Research  Labs. ,  Malibu,  Calif. 
A  FEASIBILITY  STUDY  OF  SATELLITE  COM- 
•ViUNICATION  IN  THE  15-20  Gc  FREQUENCY  RANGE 
by  S.  G.  Lutz  and  S.  C.  Plockin.   Rept.  no.  4  on 
NASA  Contract  NASw-495.   Jan  63,  38p.  14  refs. 

NASA  N63- 10958      OTS      $23.50 

IBM  Federal  systems  Div. ,  Rockviile,  IM. 
NASA  PROJECT  MERCURY.   BERMUDA  MONITOR 
PROGRAMS.   Rept.  on  Contract  NAS5- 1376.  Rev. 
1  May  62,  447p.  MC  104. 


NASA  N63- 10960    OTS     $11.50 

IBM  Federal  Systems  Qlv. ,  RockvlUe,  Md. 
NASA  PROJECT  MERCURY.   POSrT LIGHT  RE- 
i^RTER  PROGR.Wl.   Rept.  on  Coii-act  NAS5-1376 
Rev.  1  May  62,  l.S7p.  MCI  10. 


NASA  N63- 10957     OTS     $9.10 

IBM  Federal  Systems  Div. ,  Rockviile,  Md. 
NASA  PROJECT  MERCURY.   PROGRAM  SYSTEM 
STANDARDS.   Rept.  on  Contract  N AS  5- 1376.  Rev. 

I  May  62,  \04ip.  MC  102. 

NASA  N63- 14466      OTS  $2.  60 

Jet  Propulsion  Lab. ,  Calif.  Inst,  of  Tech. ,  Pasadena. 
MARINER  (VENUS  '62)  FLiaiT  TELECOMMUNICA- 
TION SYSTEM,  by  J.  N.  Bryden.  Rept.  on  Contract 
NAS7-100.   15  Jan  63,  24p.  8  refs.  JPL  TR-32-377. 

NASA  N63-15281      OTS  $1.60 

Jet  Propulsion  Lab. ,  Calif.  Inst,  of  Tech. ,  Pasadena 
THE  PERTURBATIONS  OF  A  HYPERBOLIC  ORBIT 
BY  AN  OBLATE  PLANET,  by  Carl  G.  Sauer..  Jr. 
Rept.  on  Contract  NAS7-100.   15  Jan  63,  12p.  8  refs. 
Technical  rept.  no.  32-131. 

NASA  N63-15244      OTS  $3.  60 

Jet  Propulsion  Lab. ,  Calif.  Inst,  of  Tech. ,  Pasadena. 
RANGER  PREFLIGHT  SCIENCE  ANALYSIS  AND  THE 
LUNAR  PHOTOMETRIC  MODEL,  by  A.  G.  Herriman, 
H.  W.  Washburn,  and  a  E.  Willingham.   Rept.  on 
Contract  NAS7- 100.  7  Jan  63,  Rev.   11  Mar  63,  40p. 

II  refs.  N63- 13449,  rev.  UPL-TR-32-384,  rev. 

NASA  N63-14591      OTS  $7.  60 

Jet  Propulsion  Lab. ,  Calif.  Inst,  of  Tech. ,  Pasadena 
SPACE  PROGRAMS  SUMMARY  NO.   37-20,  VOLUME 
m  FOR  THE  PERIOD  JANUARY  1 -FEBRUARY  28 
1963.  DEEP  SPACE  INSTRUMENTATION  FACILITY 
Rept.  on  Contract  NAS7-100.  31  Mar  63,  72p.  8  refs 
JPL -SPS -37-20,  V.  in. 

NASA  N63-15243      OTS  $2.  60 

Jet  Propulsion  Lab. .  Calif.  Inst,  of  Tech. ,  Pasadena 
STERILIZATION  OF  UNMANNED  PLANETARY  AND 
LUNAR  SPACE  VEHICLES  -  AN  ENQNEERING 
EXA\nN.\TION,  by  L.  D.  Jaffe.  Rept.  on  Contract 
NAS7-100.  7  Jan  63,  Rev.  25  Mar  63,  23p.  40  refs 
JPL  TR-32-325.   rev. ;  NASA  N63-13440: 

NASA  N63-1.3623      OTSV2.60 

Jet  Propulsion  (  ab. ,  c:alif.  Inst,  of  Tech. ,  Pasadena. 
TRACKING  TE(  UNIQUES  FOR  INTERPLANETARY 
SPACECRAFT,  in'  R.  P.  Mathison.  Rept.  on  Contract 
NAS7-100.   1  Aug  62,   25p.   11  refs.  Technical  rept. 
no.  32-284.  NASA  N62-I7988. 

NASA  N63- 10782       OTS  $1 8.  50 

Martin-Marietta  Corp. ,  Baltimore,  Md. 
CREW  PERFORMANCE  DL'RING  SIMULATED  LUNAR 
MISSIONS,  by  Milton  A.  Grodsky  and  John  P.  Bryant. 
Final  rept.  on  Contract  NASI -1861.    Aug  62,  297p. 
39  refs.  ER  12693. 


NASA  N62- 16428       OTS  $1,  60 

National  Aeronautics  and  Space  Administration, 

Washington,  D.  C. 
RELIABILITY  ESTIMATION  FOR  SPACE  SYSTEMS 
by  William  Wolman.    14  Sep  61,  20p.   10  refs. 
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NASA  N63- 12365    OTS   $1.10 

National  Aeronautics  and  Space  Admlnl station, 

Washington,  D.  C. 
CHRONOLOGY  OF  MAJOR  NASA  LAUNQltNGS, 
OCTOBER  I,   1958  THROUGH  SEPTEMBER  &),  1962, 
by  Robert  Rosholt.  Oct  62,  lOp.    2  refs.  ^^S^ 
Historical  rept.  no.  8. 

NASA  N63-12355      OTS  $3. 60 


CON- 
CApABILITIES 
9ti  Contract 


Northrop  Space  Labs. ,  Hawthorne,  Calif. 
A  VARIABLE  GEOMETRY  SPACE  STRUCfURES 
CEPT.  BASIC  CHARACTERISTICS  AND 
by  W.  R.  Hilker  and  R.  S.  Fujioka.  Rept. 
NASr-114.  Oct  62,  40p.  NSL  62-228. 

NASA  N63- 1 1051       OTS  $4.  60 

Rand  Corp. ,  Sanu  Monica,  Calit 
CN  THE  DYNAMICAL  EFFECTS  OF  FUEJ^'FLOW 
ON  THE  MOTICW  OF  BOOST  VEHICLES,  by  Dominic 
G.  B.  Edelen.  Rept.  on  Contract  NASr-21(<)a.  Oct  62, 
47p.  9  refs.    Memo.   RM- 3288 -NASA 

NASA  N63-15032  OTS  $21.00 

Space  Technology  Labs. ,  Inc. ,  Redondo  Bifech,  Calif. 
ADVANCED  VALVE  TECHNOLOGY  FOR  SPACE- 
CRAFT ENQNES,  by  B.  P.  Brady  and  R.  J.  [Salvinski. 
Final  rept.  25  Feb  62-25  Jan  63,  on  Contract  NAS7-107. 
Mar  63,  360p.  131  refs.  Rept.  no.  8651 -601 6 -RU -000. 


MACHINERY,  FABRICATION,  AND 
ACCESSORY  EQUIPMENT 


NASA  N63- 12339       OTS  $1.  60 

CathoUc  U.  of  America,  Washington,  D.  < 
THE  DYNAMICS  OF  SOLID  PROPELLANT 
MOTORS,  by  J.  H.  Baltrukonis.    Summary 
Grant  NsG- 1 25-61.    12  Dec  62,  12p. 

NASA  N63-14483    OTS  $5.  60 

Jet  Propulsiort  Lab. ,  Calif.  Inst,  of  Tech. ,  Pasadena 
THE  DEVELOPMENT  OF  A  HEATED-HYB  FtID  GEN- 
ERATED GAS  PRESSURIZATION  SYSTEM  FOR  PRO- 
PELLANT TANKS,  by  Donald  H.  Lee  and  Dttvid  D. 
Evans.  Rept.  on  Contract  NAS7- 100.   15  Fell  63,  56p. 
16  refs.  JPL -TR -32-375.  ^ 


1  DOCKET 
ilept.  on 


NASA 


3^  OTS  $3. 60 


pasadena. 


Jet  Propulsion  Lab. ,  Calif.  Inst,  of  Tech 
A   NUCLEAR  REACTOR  CONCEPT  FOR   EliECTRlC 
PROPULSION  APPLICATION,  by  Jerry  P. 
on  Contract  NAS7-100.  4  Mar  63,  37p.  2 
32-385. 


Davjis 
refs. 


Rept. 
JPL-TR- 


NASA  N63- 13081     OTS     $8.10 

Stanford  Research  Inst. ,  Menlo  Park,  Calif. 
A  SURVEY  AND  EVALUATION  OF  HXOl  ENERGY 
UQUID  CHEMICAL  PROPULSON  SYSTEMS.   PART  I: 
PRO'ELLANT  SELECTION  CRITERIA  FOR  SPACE 
MISSIONS,   by  James  A.  Mac  Leod  and  P.  Roger 
Gillette.    Final  rept.  on  NASA  Contract  NASr-38, 
15  Mar  61  to  14  Oct  62.  1  Nov  62,  85p.  23  refs.  SRI 
Proj.  PRU-3652. 

NASA  N63-13082        OTS  $6. 60 

Stanford  Research  Inst. ,  Menlo  Park,  Calit 
A  SURVEY  AND  EVALUATION  OF  HIGH  ENERGY 
LIQUID  CHEMICAL  PROPULSION  SYSTEM,S.  PART  It 
PREPARATION  AND  PROPERTIES  OF  OZONE  FLUO- 
RIDE, by  Adolph  B.  Amster,  Joseph  A.  Neff,  and 
others.  Pinal  rept. ,   15  Mar  61-15  Oct  62,  on  NASA 
Contract  NASr-38.  1  Nov  62,  64p.  39  refs.  SRI  Proj. 
PRU  ■  oOo  2« 


MATERIALS 

PB  163  168      OTS  $3. 60 

Burke  Research  Co.  [Warren]  Mich. 
RESEARCH  AND  DEVELOPMENT  OF  HI-TEMPERA- 
TURE NUCLEAR  RADL^TION  RESISTANT, ELASTOM- 
ERS, by  Pauls  Davis,  Urs  F.  Nager  and  others.  Quar- 
terly progress  rept.  no.   1,   1  July-30  Sep  57,  on  Con- 
tract AF  33(616)5303.  8  Oct  57.  35p.  13  refs; 
AD- 159  494;  NP-6464. 

DESCRIPTORS:   •Heat-resistant  plastics,  Reactor  ma- 
terials, •Radiation  damage.  Inhibition,  *Elastomer8, 
•Polyethylene  plastics,  •Styrene  plastics,  •Butadienes, 
•Isoprene,  Polymerization,  •Catalysts,  •Ziegler 
catalysts,  •Friedel -Crafts  reactions.  Sodium  com- 
pounds, Titanium  compounds,  Lithium  compounds, 
Pentenes,  Alkyl  radicals,  Chlorides 

Various  contact  catalysts  were  employed  in  preparation 
of  polymer  samples,  and  the  methods  of  preparation  are 
described.    Th6  types  of  catalyst  were  chiefly  combina- 
tions of  organo  alkali  metal  compounds  and  Group  IV 
metal  chlorides  with  and  without  additional  modifying 
additives.   Sixty  polymers  are  reported.    Several  were 
liquid  polymers  which  will  not  be  further  studied. 
(Autfior) 

NASA  N63-13263      OTS  $2. 60 

Hughes  Aircraft  Co. ,  Culver  City,  Calif. 
DEVELOPMENT  OF  REFRACTORY  FABRICS,  bv 
L.  E.  Gates  and  W.  E.  Lent.  Quarterly  rept.  no.'  6, 
3  June -2  Sep  62,  on  Contract  NAS8-50.  15  Sep  62. 
28p.  4  refs. 


NASA  N63- 11697    OTS     $1.60 

Pratt  and  Whitney  Aircraft,  East  Hartford,  Conn. 
DETERMINATION  OF  THE  EMISSIVITY  OF  MA- 
TERIALS,  by  W.  H.  Askwyth.   Progress  rept.  1  Jan- 30 
June  62,  on  Contract  NASw-104.  [1962]  19p.  PWA-2088. 


S-U 


NASA  N62- 14421   OTS  $1.10 

Southwest  Research  ln«. ,  Sui  Auonlo,  Tex. 
LIQUID  DYNAMICS  IN  MISSILE  FUEL  TANKS. 
Published  papers  and  Technical  rept.  1957-May  61,  on 
Contracts  DA  23-O72-ORD-1062,  DA  23-072-ORD-1251, 
andNASw-146.    23  June  61.    4p.    20  ref  s. 

NASA  N63- 12342  OTS   $4.60 

Space  Sciences  Lab. ,  General  Electric  Co. , 

Philadelphia,  Pa. 
STUDY  OF  THE  RELATIONSHIP  OF  PROPERTIES  OF 
COMPOSITE  MATERIALS  TO  PROPERTIES  OF  THEIR 
CONSTITUENTS,  by  Norris  F.  Dow  and  B.   Walter 
Roeen.    Quarterly  progress  rept.  no.  I  on  Con- 
tract NASw- 470.    30NOV62,  46p.    6  ref s. 


Plastics 

AD-401  871      repriced  $1.  25 

Massachusetts  Inst,  d  Tech.,  Cambridge. 
ORGANOMETALUC  POLYMERS,  by  a  Seyferth. 
Final  rept.  1  Oa  58-31  May  61,  on  Contract  DA  19-129- 
qm-1277.  1  Aug  61,  48p. 

DESCRIPTORS:  •Organic  compounds,  'Aromatic  com- 
pounds, Mecalorganic  compounds,  Silanes,  Germanium 
compounds.  Tin  compounds,  Fluorides,  Nuclear  mag- 
netic resonance.  Chromatographic  analysis,  Spectra 
(Infrared),  Synthesis  (Chemistry),  Phosphines,  •Gas 
chromatography. 

"     PB  163  130  OTS  $4.60 

kfiklweat  Research  Inst. ,  Kansas  City,  Mo. 
DEVELOPMENT  OF  HIGH  TEMPERATURE  RESIST- 
ANT TRANSPARENT  PLASTICS,  by  Howard  W. 
Christie.    Quarterly  progress  rept.  no.  1.  15  Apr- 
14  July  59,  on  Contract  NOas  59-61 37 -c.    25  Nov  59, 
46p.    8  refs.  AD- 232  342. 

DESCRIPTORS:  "PUstlcs,  High -temperature  research, 
•Heat-resistant  plastics,  Alkoxy  radicals,  Organo  - 
boranes,  "Epoxy  resins.  Stability,  •Thermosetting 
resins.  Discoloration,  Colors,  'Aircraft  canopies, 

t     Oxidation,    Handling,  Ethers,  Phenols,  Cyclohexenes, 

.i     Cyclohexanes,  Anhydrides. 

•    «He  resin  produced  by  the  reaction  of  hexahydrophthallc 
aiygrdride  and  the  dlglycidyl  ether  of  bisphenoi  A.has 
eaifellent  initial  freedom  from  color.    This  mixture 
can  be  cured  at  nnoderate  temperatures  by  using  a 
quaternary  amine  catalyst.    Rather  severe  discoloration 
takes  place  within  2  hr.  of  exposure  to  400°  F  making 
this  combination  unsuitable  for  use  in  composite  high 
speed  aircraft  canopies.  Saturated  epoxy  resins  con- 
taining no  phenolic  nuclei  show  considerable  promise. 
These  materials  in  conjunction  with  hexahydrophthallc 
anhydride  can  be  cured  In  reasonable  times  at  ISO'^F 
to  produce  resins  with  much  better  thermal  stability 
than  the  bisphenoi  A  type.    Resins  of  this  kind  have  not 
produced  completely  colorless  cured  castings.    Boric 
oxide  is  proposed  as  a  catalyst  for  the  etherification  re- 
action of  epoKy  resins.    Trtmethoxyboroxine  provides  a 
method  for  solution  of  boric  oxide  in  the  resins.  Cured 
castings  erf  trimethoxyboroxlne  catalyzed  diglycidyl 
ether  d  bisphenoi  A  have  excellent  freedom  from  color 
and  better  resistance  to  discoloration  at  350°?.  (Author) 


MATHEMATICS 

NASA  N63- 14467      OTS  $5. 60 

Jet  Propulsion  Lab. ,  Calif.  Inst,  of  Tech. ,  Pasadena. 
THE  ALGEBRA  OP  PERIODIC  SEQUENCES,  by 
R.  C.  Titsworth.  7  Jan  63,  53p.  12  refs.  Rept.  on 
Contract  NAS7-100.  JPL  TR-32-381. 

NASA  N63-15317      0TS$L60 

Jet  Propulsion  Lab. ,  Calif.  Inst,  of  Tech. ,  Pasadena. 
MJMERICAL  MATRDC  INVERSION  WITH  ITERATIVE 
IMPROVEMENT,  by  Oeve  Moler.   Rept.  on  Contract 
NAS7-100.   15  Mar  63,  15p.  6  refs.  Technical  rept. 
no.  32-394. 

LA-2414  OTS   $1.50 

Los  Alamos  Scientific  Lab. ,  N.  Mex 
THE  BOUNDING  OF  INSTABILITIES  OF  THE  HC 
DIFFERENCE  EQUATIONS,  by  Bart  J.  Daly.  Rept.  on 
Contract  W7405-eng-36.    Dec  62,  63p.    4  refs. 
NASA  N63-U711. 


Computing  Devices 


AD-401  644 


repriced  OTS  $1.50 


NASA  N63-12152     OTS   $1.60 

RIAS,  Inc.,  Baltinnore,  Md. 
A  FUNDAMENTAL  INEQUALITY  FOR  FINITE  DIF- 
FERENCE equations;   by  G.  Stephen  Jones.    Rept. 
on  Contracts  NASr-103,  AF  49(638)382,  and 
Nonr- 3693(00).    (l%2]   13p. 

NASA  N63- 12655  OTS   $7.60 

RIAS,   Inc.,  Baltimore,  Md. 
MATHEMATICAL  DESCRIPTION  OF  LINEAR  DYNAMt 
CAL  SYSTEMS,  by  R.  E.  Kalman.    Rept.  on  Con- 
tracts NASr-103,  AF  49(638)382.  and 
AF  33(616)6952.    76p.    26  refs.  Technical  rept.  62-18. 

SCR-483     OTS    $4.00 

Sandla  Corp. ,  Albuquerque,  N.  Mex. 
TABLES  OF  THE  DISTRIBUTIC»J  OF  THE  COEF- 
FiaENT  OF  COHERENCE  FOR  STATIONARY 
BIVARLVTE  GAUSSL\N  PROCESSES,   by  D.  E.  Amos 
and  L.  H.  Koopmans.    Rept.  on  Contract  AT(29- 1)789. 
Mar  63,  328p.  25  refs.  NASA  N63- 15464. 

SCR-501      OTS   $3.00 

SandiaCorp.,  Albuquerque,  N.  Max. 
TABLES  OF  ROOTS  OF  THE  FIRST  TEN  THOUSAND 
INTEGERS,    by  C.  B.  Bailey  and  G.  E.  Reis.    Rept.  on 
Contract  AT( 29- 1)789.    Jan  63.  237p.   2  refs. 
NASA  N63- 14898. 


Y-1400      OTS  $2. 00 

Union  .^rbide  Nuclear  Co. ,  Oak  Ridge,  Tenn. 
CUBIC  Si'LINE,  A  CURVE  FITTING  ROUTINE,  by 
A.  H-  Fowler  and  C.  W.  Wilson.  Rept.  on  Contract 
W7405-eng-26.  5  Sep  62,  86p.  3  refs.  NASA  N63-14977 
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Tetertoro 


Eclipse  Pioneer  Div . ,  Bendix  Corp 
HIGH  DENSITY  OFHCAL  MEMORY  DRUM, 
Lee.  Final  rept.,  Feb  6 1 -May  62,  on  Optica 
Development,  Contract  A F  33(616)7995.  Feb 
ASD-TDR-62-791. 


N.J. 
by  w .  w . 
Memory 
43,  55p. 


DESCRIPTORS:  •Computer  storage  devices ,  fpaw 
storage  systems,  Optical  coatings,  Photograjlhic 
images  ,  Fiber  optics  ,  Density,  Digital  computers  , 
Microminiaturization  (Electronics),  Design,  Optical 
equipment  components ,  Manufacturii^  methods . 

The  techniques  of  manufacture  of  high-density  perma- 
nent storage  devices  for  digital  computers  using  optical 
techniques  are  discussed.  The  application  of  Ithese 
techniques  is  shown  in  a  feasibility  model  delltered  to 
the  Air  Force  under  the  subject  contract.  Thj*  memory 
has  a  storage  capacity  of  over  a  million  bits  9»d  occu- 
pies approximately  1/8  cu.  ft.  The  experimental  re- 
sults are  given  and  future  plans  are  outlined.  (Author) 

HW-71044         OTS   <0.  50 

Hanford  Atomic  Products  Operation,  RichlaW,  Wash. 
QRCUITS  FOR  MANUAL  ENTRY  OF  DATA  INTO  A 
MULTICHANNEL  ANALYZER  MEMORY,  by 
G.   E.  Driver.  Rept.  on  Contract  AT(45- 1)131 4. 
13  Sep  61,   18p,  NASA  N63- 15674. 

AD- 272  832     OTS     $5.60 

Marlin-Mariena  Corp.,  Baltimore,  Md. 
STATUS  OF  MICROWAVE  MEMORY  TECH1^<QUES 
PROJECT,  by  R.  J.  Allen,  A.  J.  Cummings,  *hd 
F.  M.   Kudo.  Technical  note  on  Contract  AF. 30(^2)241 4. 
31  Dec  61,  57p.     11  refs.  Rept.  no.  ER  117411^ 
R  ADC -TDR -62-65. 


r 


DESCRIPTORS-  •Cryogenics,  'Microwave  eqi  ^pment, 
•Data  storage  systems.  Memory  devices,  •Coaxial 
cables.  Transmission  lines,  •Delay  lines.  Superhigh 
frequency.  Ultra  high  frequency.  Superconductors,  Low 
temperature  research.  Tests,  Measurement,  Micro- 
waves, Superconductivity,  Attenuation,  Electromagnetic 
wave  reflections,  Cryostats,  Helium,  Liquefitd  gases. 
Broadband,  Electric  connectors.  Lead,  Encap9ulation. 

i 
The  objectives  of  this  program  are  to  study  tejchniques 
for  microwave  storage,  utilizing  cryogenics  mA,  based 
on  the  first  8  nnonths  of  this  study,  to  design  and  fabri- 
cate a  storage  device  capable  of  20  microsecond  delay 
with  a  bandwidth  of  4  to  1 2  kmc  and  attenuation  of  2  db. 
Both  pulse  and  insertion  loss  measurements  snow  the 
coaxial  transmission  line  to  be  virtually  losslb^s  up  to 
about  1  kmc.    Losses  encountered  above  1  kmc  are  not 
proportional  to  length,  nor  do  they  indicate  cciiclusively 
any  of  the  suspected  loss  mechanisms.    Additibnal 
testing  is  required.    Encapsulation  of  lines  injlead  has 
proven  successful.    Lines  have  also  been  opefited 
successfully  in  the  vacuum  space  exterior  to  tjhe 
helium  chamber.  Coaxial  connectors  have  beenl  im- 
proved considerably,  although  they  are  still  n«  com- 
pletely satisfactory.    Tapered  transitions  undef  de- 
velopment show  considerable  promi.se.    Mark|<(l  suc- 
cess has  been  obtained  In  design  of  broad-ban^l  coaxial 
to  strip  line  transitions,  the  VSWR  being  undetj  1:30:1 
over  4  to  12  kmc.    Work  is  in  progress  on  the  constant 
impedance  transition  from  large' to  small  stri  )|  lines. 
(Author) 


ORNL-3399   OTS  $0.75 

Oak  Ridge  National  Lab. ,  Tenn. 
AN  ALGOL  60  SYNTAX  CHECKER  FOR  THE  IBM 
7090  COMPUTER,  by  M.  P.  Uetzke.    Rept.  on  Con- 
tract W7405-eng-26.    1960.    26p.    1  ref.  NASA 
N63- 13975. 


MECHANICS 

ANL-6625      OTS  $1.75 

Argonne  National  Lab. ,  111. 
LOCAL  PARAMETERS  IN  COCURRENT  MERCURY- 
NITROGEN  FLOW,  byL.  G.  N?.al  (Northwestern  U. ) 
Rept.  on  Contract  W3l-109-eng-38.   Jan  63,  74p. 
47  refs.    NASA  N63- 14562. 

ANL-6667      OTS$a50 

ArgcHine  National  Lab. ,  III. 
A  STUDY  OF  THE  FLOW  OF  SATURATED  FREON- 
11  THROUGH  APERTURES  AND  SHORT  TUBES,  by 
Hans  K.  Fauske  and  Tony  C.  Min.  Rept.  on  Contract 
W31-109-eng-38.  Jan  63,  19p.  12  refs.  NASA  N63- 
15218. 

AD- 402  126   repriced  $0. 75 

Columbia  (J. ,   New  York. 
SCME  PROBLEMS  IN  PHENOMENOLOGICAL  FRAC- 
TURE mechanics;  by  A.  M.  Freudenthal  and 
M.  P.  Bieniek.  Final  rept,.  Mar  61 -Mar  62,  or 
Metallic  Materials,  Contract  AF  33(616)6112.  Mar  63, 
25p.  7  refs.  ASD-TDR-63-221;  NASA  N63-15325 

DESCRIPTORS:  •Continuum  mechanics,   •Fracture 
(Mechanics),  Mathematical  analysis.  Mechanical 
properties,   Stresses,   Elasticity,  Plasticity,  Brittle- 
ness.  Deformation,  Theory,  Solids. 

Certain  problems  o^  propagation  of  microcracks 
(Griffith  cracks)  and  fracture  cracks  are  considered. 
The  phenomenological  approach  based  on  the  concept 
of  the  continuum  and  the  methods  of  mechanics  of 
solids  Is  used.  An  energy  criterion  for  equilibrium  of 
cracks  in  inelastic  solids  is  formulated  in  the  form 
which  reduces  to  Griffith's  criterion  in  the  case  of 
brittle  solids  and,  with  certain  simplifying  assump- 
tions, results  in  Orowan's  criterion  for  elastic -plastic 
solids.  Another  criterion  is  derived  from  the  analysis 
of  the  stresses  at  the  edge  of  a  crack.  This  stress 
criterion  is  also  extended  over  time-dependent  crack 
resistance  by  relating  it  to  certain  characteristics  of 
the  inelastic  deformation.  (Author) 

NASA  N63-12366      OTS  $6.  60 

Electronic  Systems  Lab. ,  Mass.  Inst,  of  Tech. , 

Cambridge. 
PRELIMINARY  ANALYSIS  OF  FIVE  POSSIBLE  VIBRA- 
TORY OUTPUT  ANGULAR  MOTION  SENSORS,  by 
Richard  W.  Bush.  Rept.  on  Grant  N8G-149-61.  June  6Z 
63p.   11  refs.  Rept.  ESL-R-137;  DSR  8836. 
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NAS\  N63-12776      OTS  $8. 10 

bif  nimentation  Lab. ,  Mass.  Inst,  ol  Tech. , 

Cai  abridge. 
A  MULTIRANGE  PRECISION  TORQUE  MEASURING 
DEVICE,  by  P.  J.  Gilinson,  Jr.,  C.   R.  Dauwalter,  and 
J.  A.  Scoppettuolo.  Rept.  on  Contract  NAS9-153. 
July  62,  87p.  8  refs.  R-367. 

NASA  N63-14465      OTS  $4.  60 

Jet  Propulsion  Lab. ,  Calif.  Inst,  of  Tech. ,  Pasadena. 
CALCULATION  OF  TURBULENT  BOUNDARY -LAYER 
GROATTH  AND  HEAT  IRANSFER  IN  AXI-SYMMETRIC 
NOZZLES,  by  David  G.  Elliott,  Donald  R.  Bartz,  and 
Sidney  Silver.   Rept.  on  Contract  NAS7-100.  15  Feb  63, 
45p.  30  refs.  JPL  TR-32-387. 

NASA  N63-15462      OTS  $2. 60 

Langley  Research  Center,  National  Aeronautics  and 
Space  Administration,  Langley  Station,  Va, 
THE  USE  OF  ABLATORS  FOR  AQUEVING  PROTEC- 
TION AGAINST  HIGH  THERMAL  FLUX,  by  Kenneth 
L.  Wadlin  and  Joseph  N.  Kotanchik.  [1961]  2Sp.  6  refs. 

Presented  at  the  1961  SAE  Aerospace  Eng.  and  Mfg. 
Meeting^  Los  Angeles.  Oct  9-13.   196L 

LAMS-2826    OTS     $2.25 

Los  Alamos  Scientific  Lab. ,  N.  Mex. 
A  METHOD  FOR  EULERUN  FLUID  DYNAMICS,   by 
Marvin  Rich  and  Samuel  S.  Blackman.  Rept.  on 
Contract  W7405-eng-36.   Dec  62,  97p.  6  refs. 
NASA  N63- 14962. 


METALLURGY 

USBM-U-1031      OTS  $0. 75 

Albany  Metallurgy  Research  Center,  Ore. 
METALLURGICAL  PROGRESS  REPORT  NO.   18. 
(>iarterly  rept. ,   1  Jan -'31  Mar  63,  on  Contract 
AT(1 1-1)599.  30p.  NASA  N63-15730. 

ANL-6630       $0.50 

Argonne  National  Lab. ,  111. 
LAMB  WAVES:  THEIR  USE  IN  NCWDESTRUCTIVE 
TESTING,  by  ftoberta  Ann  di  Novi.    Rept.  on  Contract 
W31-109-eng-38.    Mar  63,  20p.   18  refs, 
NASA  N63- 15380. 


BMI-1626      $0.75 

Battelle  Memorial  Inst. ,  Columbus,  Ohio. 
EFFECT  OF  HEAT  TRANSFER  ON  CORROSION  OF 
FERROUS  ALLOYS  IN  BO.a.ER  WATERS,  by  Warren 
E.  Berry  and  Frederick  W.  Fink.    Rept.  on  Contract 
W7  405 -eng -92.    16  Apr  63,  31  p.  98  ref.s. 
NASA  N63-15790. 


NASA  N63-li887     OTS   $1.10 

Denver  Research  Inst. ,  Colo. 
MOLYBDENUM  AND  THE  EFFECTS  OF  MINOR  AD- 
DITIONS OF  YTTRIUM,   by  Donald  T.  Klodt. 
C.  Samuel  Miller,  and  Joseph  F.  Nachman.  Rept.  on 
Grant  NsG -6 1 -60.    [1962]  17p.    10  rtfs. 

HW-76952   OTS   $0.50 

Hanford  Atomic  Products  Operation,   Richland,  Wash 
GAS-METAL  REACTIONS  WITH  IRON-  AND  NICKEL- 
BASE  HEAT  RESISTANT  ALLOYS,  by  D.  A.  Jones. 
An  Interpretive  literature  survey.    Rept.  on  Con- 
tract AT(45-1)1350.  Mar  63,  20p.    33  refs. 
NASA  N63- 15365. 

HW-71023      OTS  $0. 50 

Hanford  Atomic  Products  Operation,  Richland,  Wash 
HEAT  TREATMENT,  TENSILE  PROPERTIES,  AND 
CORROSION  RESISTANCE  OF  Zr-2a/o  Nb-2a/o  Sn 
ALLOY,  by  J.  J.  Holmes.  Rept.  on  Contract 
AT(45-1)1350.  22  Sep  61,  21p.  8  refs.  NASA  N63- 15552 

KAPL-2216     OTS  $0.  50 

Knolls  Atomic  Power  Lab. ,  Schenectady,  N    Y 
PHASE  EQUILIBRIA  IN  THE  BORON  CARBIDE-SILICON 
CARBIDE  SYSTEM,  by  F.  H.  Guzzetta  and  D.   R. 
Secrist.    Rept.  on  Contract  W3l-109-eng-52.    5  Oct  62 
17p.  5  refs.   NASA  N63-U710. 

LA-2880    OTS     $2. 50 

Los  Alamos  Scientific  Lab. ,  N.  Mex. 
SELF-DIFFUSION  IN  SINGLE-CRYSTAL  TUNG^EN 
AND  DIFFUSION  OF  RHENIUM  TRACER  IN  SINGLE- 
CRYSTAL  TUNGSTEN,   by  Robert  L.  AndeUn.  Rept.  on 
Contract  W7405-eng-36.   Mar  63,  154p.  91  refs. 
NASA  N63- 15929. 

SC-4784(RR)      OTS   $0.50 

Sandia  Corp. ,  Albuquerque,  N.  Mex, 
DETERMINATION  OF  CHROMIUM,    COBALT.   IRON 
AND  NICKEL  IN  ALLOYS,  bv  B.  T.  Kama  and 
F.  J.  Conrad.    Rept.  on  Contract  AT(29- 1)789.  Apr  63, 
13p.    13  refs. 


NUCLEAR  PHYSICS  AND 
NUCLEAR  CHEMISTRY 

ANL-6685       OTS  $1.50 

Argonne  National  Lab. ,  111. 
ALPHA -GAMMA  ANGU1.AR  CORRELATION  MEASURE 
MENTS  WITH  LIQUID  SOURCES,  by  Elias  Smith 
Murphy,  Jr.    Rept.  on  Contract  W31-109-eng-38. 
Feb  63,  64p.  81  refs.    NASA  N63- 15375. 

ANL-6560       OTS  $1.50 

Argonne  National  Lab. ,  Ul. 
RESLILTS  OBTAINED  FROM  THE  FRICKE  DIFFUSION 
KINETICS  CODE,  by  Erwin  H.  Bareiss,  Cynthia 
Chamot,  and  Hugo  Fricke.    Rept.  on  Contract 
W3l-109-eng-38.    Sep  62,  58p.  3  refs. 
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NAA-SR-7752      OTS   $0.50 


Atomics  International,  Canoga  Park,  Calif. 
A  METHOD  FOR  CHFFERENTIATING  BETWEEN 
MATERIALS  CONTAINING  NORMAL  AND  F  ^JLLY 
ENRICHED  URANIUM,  by  R.  C.  terry  and 
A.  R.  Mooers.    Rept.  on  Contract  AT(11-1)GBN-8. 
15  Apr  63,   I5p.    NASA  N63- 14970. 

NAA  -SR  -  7660      OTS  $0. 50 


Atomics  International,  Canoga  Park,  Calif. 
REPROCESSING  OF  URANIUM  CARBIDE  BY 
SALT  ELECTROLYSIS,  by  W.  N.  Hansen. 
Contract  AT(ll-l)GEN-8.   15  Mar  63,  20p.  7 

NAA -SR -7770      OTS  $0.50 


Rspt. 


Atomics  International,  Canoga  Park,  Calif. 
THERMAL  NEUTRON  TRANSMISSION  THROUGH 
CADMIUM-COVERED  FOILS,  by  J.  A.   Dejurjgn 
R.  K.  Paschall.  Rept.  on  Contract  AT(1 1-1 
15  Mar  63,  1  Ip.  3  refs. 


BNL-790      OTS  $1.  75 


)C$N 


Brookhaven  National  Lab. ,  Upton,  N.  Y. 
PROCESS  RADIATION  DEVELOPMENT  PRO<t*lAM 
SUMMARIES.  THIRD  ANNUAL  CONTTRACTCIS 
MEETING,  held  at  Brookhaven  National  Laboi  i  itory, 
April  22-23,   1963.  66p,   16  refs.  BNL  C-37. 

BNL-770(T-288)      OTS   $0.75 


LAW  AND 
Rept. 
ft  refs. 


Brookhaven  National  Lab. ,  Upton,  N.  Y. 
THE  THERMAL  NEUTRON  SCATTERING  . 
NEUTRON  THERMALIZATION.  by  P.  Scholi 
on  [Contract  AT(3a-2)GEN-16)  Oct  62,  33p. 
BNL  T-288;  NASA  N63-14951. 

NASA  N63- 12962      OTS   $1.60 


Case  Inst,  of  Tegh. ,  Cleveland,  Ohio. 
TRANSPORT  THEORY  OF  NEUTRONS  IN  HtUVY 
GAS  IN  PLANE  GEOMETRY.    1.    THE  INFIN  TE 
MEDIUM  AND  CONSTANT  TOTAL  CROSS-S  ^TION, 
by  Roman  S.  Zelazny.    Technical  rept.  A-8  oif 
Grant  NsG- 198-62.    May  62.   20p.    5  refs. 


General  Dynamics  Coi  - 1. 


GA-3409      OTS$1.50 

General  Atomic  Div. , 

San  Diego,  Calif. 
MFFERENTIAL  NEUTRON  THERMALIZATI(|]^J 
W.  L.  Whittemore.  Annual  summary  rept 
30  Sep  62  on  Contract  AT(04 -3)167.   28  Nov  62 
11  refs.  NASA  N63-14189. 


SRO-78   OTS   $0.90 

Georgia  Inst,  of  Tech.  Engineering  Experimtfit 

Station,  Atlanta,  Ga. 
RADIATION-INDUCED  CYANOGENATION 
GANIC  COMPOUNDS,  by  James  A.  Knight, 
rept.  for  1  May  60-28  Feb  63,  on  Contract 
28  Feb  63,   45p.  4  refs. 
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HW-70543      OTS  $1.00 

Hanford  Atomic  Products  Operation,  Richland,  Wash. 
THE  PHOTOACTIVATED  REDUCTION  OF  URA- 
NIUM(VI)  TO  URANIUM(IV)  NITRATE,  by 
J.  L.  Carroll,  R.  E.  Bruns,  and  H.  D.  Warren.  Rept. 
on  Contract  AT(45-l)1350.  July  61,  34p.  7  refs. 

^W-75806   OTS   $2.25 
•  i 

Hanford  Atomic  Products  Operation,  Richland,  Wash, 
THE  QUANTITATIVE  ANALYSIS  OF  SETS  OF 
MULTICOMPONENT  TIME  DEPENDENT  SPECTRA 
FROM  DECAY  OF  RADIONUCLIDES,  by  W.   L 
Nicholson,  J.   E,  Schlosser,  and  F.  P.  Brauer.  Rent 
on  Contract  AT( 45-1)1 350.    Dec  62,  109p.  15  refs 
NASA  N63-14863. 


HW-76323      OTS  $1.  25 

Hanford  Atomic  Products  Operation,  Richland.  Wash 
RADIOISOTOPIC  HEAT  SOURCES,  by  C.  A.   R^hrmann. 
Rept.  on  Contract  AT(45- 1)1 350.    1  Feb  63.  52p 
26  refs.    NASA  N63- 14308. 


HW-68525    OTS     $1.25 

Hanford  Atomic  Products  Operation,  Richland,  Wash. 
THE  RESPONSES  OF  VARIOUS  DETECTOR  SAMPLE 
ARRANGEMENTS  FOR  GAMNiA-RAY  SPECTRO- 
METRIC  MEASUREM5NTS,    by  R.  W.  Perkins. 
Rept.  on  Contract  AT(45- 1)1350.   Apr  61,  50p.  6  refs. 
NASA  N63- 15722. 


HASL-135      OTS   $4.03 

Health  and  Safety  Lab. ,  Atomic  Energy  Commission, 

New  York. 
FALLOLrr  PROGRAM,   by  Edward  P.  Hardy,  Jr. , 
Joseph  Rivera,  and  William  .1.  Collins,  Jr.  'Quarterly 
summary  rept.   1  Dae  62-1  Mar  63.    1  Apr  63,  31 3p. 
317  refs. 


KAPL- 2165-1      OTS   $3.50 

Knolls  Atomic  Po*er  Lab. ,  Schenectady,  N.  Y. 
KARE:  A  SYSTEM  OF  DIFFUSION  THEORY  PROGRAM 
FOR  THE  PHILCO  2000.    VOLUME  1.   GENERAL  DE- 
SCRIPriON,   INPUT  INSTRUCTIONS,  AND  OUTPLIT  DE- 
TAILS, by  J.  A.  Archibald.  Jr. ,  and  H.  L.  Teaford. 
Rept.  on  Contract  W31-109-eng-52.    20  Nov  62,  240p. 
53  refs.    NASA  N63- 15103. 

KAPL-2217      OTS   $2.00 

Knolls  Atomic  Power  Lab.,  Schenectady.  N    Y 
THE  SPACE  TIME  NEUTRON  KINETICS  BY  A* 
VARIATIONAL  METHOD  W'TH  APPLICATION  TO 
POWER  REACTOR  DYNAMICS,  by  D.  E.  Dougherty 
Rept.  on  Contract  W3l-109-eng-52.    26  Dec  6 Z  70d  ' 
34  refs.    NASA  N63-15410. 

UCRL- 10022   OTS   $3.50 

Lawrence  Radiation  Lab. ,  U.  of  California,  Berkeley. 
THE  BERKELEY  HIGH-ENERGY  PHYSICS  STUDY. 
Rept.  for  period  15  June-15  Aug  61.    265p. 
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UCRL- 10462     OTS  $2.25 

Lawrence  Radiation  Lab. ,  U,  of  California,  Berkeley. 
DIFFUSION  OF  XENON  IN  URANIUM  MONOCARBIDE 
CRYSTALS,  by  Hagai  Shaked.   Doctoral  thesis.    Rept. 
on  Contract  \V7405-eng-48.   7  Nov  62,  105p.  35  refs. 

UCRL- 10630     OTS  $1.75 

Lawrence  Radiation  Lab. ,  U.  of  California,  Berkeley. 
Tl^E  INFLUENCE  OF  HIGH  PRESSURES  ON  THE 
MOSSBAUER   EFFECT  IN  DYSPROSIUM- 161,  by 
John  A.  Stone.   Thesis.    Rept.  on  Contract 
W7405-eng-48.    17  Jan  63,  71p.  64  refs. 
NASA  N63- 14083. 

UCRL-10673      OTS  $2. 00 

Lawrence  Radiation  Lab. ,  U.  oi  California,  Berkeley. 
MASS-SPECTROMETRIC  STUDY  OF  FISSION  FROM 
TTIE  U236  COMPOUND  NUCLEUS  AT  MODERATE 
BXCTTATIONS,  by  James  Anthony  McHugh,  Jr.  Thesis. 
Rept.  on  Contract  W740S-eng-48.  12  Feb  63,  88p. 
85  refs. 

UCRL-10649   OTS   $2.00 

Lawrence  Radiation  Lab.,  U.  of  California,  Berkeley. 
STUDY  OF  THE  NUCLEAR  2EEMAN  EFFECT  IN 
Aul97,  by  Ronald  W.  Grant.    Thesis.  Rept.  on  Con- 
tract W7405-eng-48.    29  Jan  63,  84p.    48  refs. 
NASA  N63- 15614. 


LAMS-2873      GTS  $0.75 

Los  Alamos  Scientific  Lab. ,  N.  Mex. 
ANISOTROPIC  SCATTERING  IN  THE  TRANSPORT 
EQUATION.    AN  EVALUATION  OF  COMMON 
APPROXIMATIONS,  by  K.  D.  Lathrop.    Rept.  on 
Contract  W7405-eng-36.    1  Mar  63,  35p.  7  refs. 
NASA  N63- 15220. 


LA-2390(8H)pL)       OTS   $2.25 

Los  Alamos  Scientific  Lab. ,  N.  Mex. 
SPACE,   ENERGY  AND  TIME  DISTRIBUTION  OF 
NEUTRONS  AT  THE  GROUND-AIR  INTERFACE. 
CALCULATED  BY  MONTE  CARLO  CODE  NHM.  by 
Wendell  A.  Riggers  and  Margaret  R.  Hemmendinger. 
Rept.  on  Contract  W740S-eng*36.    Mar  62.   114p. 
NASA  N63- 14568. 

ORNL-3406   OTS   $0.50 

Oak  Ridge  National  Lab. ,  Tenn. 
NUCLEON-MESON  CASCADE  CALCULATIONS: 
SHIELDING  AGAINST  AN  800-Mev  PROTON  BEAM, 
by  R.  G.  Alsroiller,  Jr. ,  and  J.  E.  Murphy.  Rept.  on 
Contract  W7405-eng-26.    1962.    24p.    3  refs.  NASA 
N63- 12990. 

ORNL-3412      OTS  $0.75 

Oak  Ridge  National  Lab. ,  Tenn. 
NUCLEON-MESON  CASCADE  CALCULATIONS: 
TRANSVERSE  SHIELDING  FOR  A  45-Gev  ELECTRON 
ACCELERATOR  (PART  ni).  by  R.  G.  AlsmiUer,  Jr. , 
F.  S.  Alsmiller,  and  J.  E.  Murphy.    Rept.  on  Contract 
\V7405-eng-26.    28  Mar  63.  28p.   2  refs. 


ORNL-3365   OTS   $1.00 

Oak  Ridge  National  Lab.,  Tenn. 
NUCLEON-MESON  CASCADE  CALCULATIONS- 
TRANSVERSE  SHIELDING  FOR  A  45-Gev  ELECTRON 
ACCELERATOR  (PART  II).  by  R.  G.  Alsmiller,  Jr., 
F.  S.  Alsmiller,  and  J.  E.  Murphy.    Rept.  on  Con- 
tract W7405-eng-26.    1%2.  43p.  5  refs.  NASA 
N63- 13250. 

IDO- 14598       $0.75 

Phillips  Petroleum  Co. ,  Idaho  Falls. 
THE  EFFECT  OF   RADIATION  AND  NITRIC  ACID- 
NITRATE  SALT  SOLUTION  ON  SOME  NON- 
METALLIC  MATERIALS,  by  L.  A.  Decker.    Rept.  on 
Contract  AT(  10 -1)205.    10  Dec  62,  30p.  15  i«b. 
NASA  N63- 15540. 

DP-732      OTS  $0.75 

Savannah  River  Lab. ,  Aiken,  S.  C. 
LOW   rE.MPERATURE  STILL  FOR  SEPARATION  OF 
HYDROGEN  ISOTOPES,  by  B.  S.  Johnson  artd  FrancisG. 
Rust.    Rept.  on  Contract  AT(07- 2)1.    Sep  62.  36j. 
13  refs.    NASA  N63-14281.  *-    ^       ,> 

DP-757      OTS  $1.25 

Savannah  River  Lab.,  Aiken,  S.  C. 
A  MINIATURE  PILOF  PLANT  FOR  PROCESSING 
IRRADIATED  NUCLEAR  FUEL,  by  Carl  S.  Schlea. 
Myron  R.  Caverly  and  others.    Rept.  on  Contract 
AT(07-2)1.    Nov  62.  51p.  7  refs. 

DP-806      $1.25 

Savannah  River  Lab. ,  Aiken,  S.  C. 
MINIATURE  PURIFICATION  PROGRESS  REPORT     II 
TESTS  III  THROUGH  VI.  by  EUzabeth  W.  Baumann.  ' 
Rept.  on  Contract  AT(07-2)1.    Dec  62,  55p.  7  refs. 

TID-18126      OTS$a50 

Stanford  Research  Inst. ,  Menlo  Park,  Calif. 
RADIATION-INDUCED  REACTIONS  IN  SWOLLEN 
POLYMERS,  by  M.  A.  Golub  and  R.  L.  Walrath. 
Annual  rept.  on  Contract  AT(04 -3)1 15.  30  Nov  62,   18d 
PMU-4062. 


Elementary  Particles 

NASA  N63- 12328   OTS   $2.60 

Iowa  Slate  U. ,  Iowa  City. 
ABSOLLITE  INTENSITIES  OF  GEOMAGNETIC  ALLY 
TRAPPED  PARTICLES  WITH  EXPLQRER  XIV,  by 
L.  A.  Frank,  J.  A.  Van  Allen  and  others.  Rept.  on 
Gram  NsG-233-62.    1962,  25p.    12  refs.  SUI  62-31. 

SLAC-13      OTS  $2. 25 

Stanford  Linear  Accelerator  Center,  Stanford  U. . 
Calif. 

HEAVY  MESONS  AND  EXCITED  BARYONS,  by 
D.  B.  Uchtenberg.    Rept.  on  Contract  AT(04-3)400 
Mar63,  98p.    103  refs.    NASA  N63- 15810. 
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NASAN63-12610   OTS   $3.60 

Stanford  Research  Inst. ,  Menlo  Park,  Calif. 
THREE-PARTICLE  SCATTERING.    I.  PLy<*JAR  CASE, 
by  R.  C.  Whltten.    Rept.  on  Contract  NASit*  49(07). 
Rev.  11  Jan  63,    37p.    12  refs.  ^ 


Instruments  and  Installation] 

ANL-6700  OTS   $2.50 


Argonne  National  Lab.,  111. 
HANDBOOK  FOR  THE  NANOSECOND  ^^. 
CELERATOR(NSEA).  by  Eugene  A.  Mroz, 
Buck  and  others.    Rept.  on  Contract  W3l 
Mar  63,  143p.    5  refs.  NASA  N63-I5538. 
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BNL-772     OTS     $2.75 

Brookhaven  National  Lab. ,  Upton,  N.  Y 
EXPERIMENTAL  PROGRAM  REQUIRE^^E^TS  FOR 
^^72^^!^^^"^  ACCELERATOR  AND^ESIGN 
STUDY  FOR  A  300  TO  1000-BEV  ACCELLl^ATOR 
ed.   by  Luke  C.  L.  Yuan  and  John  P.  Blewett. 
Rept.  on  [Contract  AT(30-2)GEN- 16].  28  Au  J  61,  rev 
Dev  62.    173p.  86  refs.   T-290:  NASA  N63-  %947; 
includes  NASA  N63-(14948- 14949). 


TID- 18124        OTS   $0.75 

I>resser  Research,  Tulsa,  Okla. 
A  SEDIMENT  DENSITY  METER,  by  R.  A.  . 
C.  G.  Denny,  and  Ralph  Monaghan.   Rept.  a  i 
Contract  AT(40-1)2%9.    Nov  62,  28p.  NASA 


NASA  N63-12068      OHTS  $1. 60 


I 


modgson, 

I 

1W63-14211. 


Electrical  Engineering  Research  Lab. .  U. 

UUnois,  Urbana. 
A  NUCLEAR  MAGNETOMETER,  by  B.  J.  Flirty  and 
G.  W.  Swenson,  Jr.    Repc  on  Grant  NsG-24   59. 
15  Nov  62,  19p.  7  refs. 

IDO- 12029      OTS   $2.00 

!?*!!°  9P^^'°^^  0«ice,  Atomic  Energy  oijimission, 
Idaho  Falls. 

AUTOMATIC  FILM  DENSITY  READING  SY  jtTEM.  by 
Rex  B.  Purcell  and  Hal  McGary.    1  Apr  63.  91) 
NASA  N63- 15618.  t"       .  '^. 


UCRL-7223   $0.50 

Uwrence  Radiation  Lab..  U.  of  California. 

Livermore.  ^ 

MEASUREMENT  OF  HIGH -INTENSITY 
RADIATION,   by  C.  R.  Hatcher  and  C.  P. 
Rept.  on  Contract  W7405-eng-48.     31  Jan  63^ 
3  refs.  NASA  N63-1 4599. 
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LA-2858     OTS     $2.00 

Los  Alamos  Sci«itific  Lab. ,  N.  Mex. 
INTEGRAL  NEUTRON  AND  GAMMA  DOSE 
MEASUREMENTS  ON  THE  KIWI  B-1  REACfbRS 
PART  I.    KIWI  B-1  A.    PART  II.   KIWI  B-IB,    )l^  F.  C. 
V.  Worman,  P.  K.  Lee  and  others.   Rept.  on 
Contract  W7405-eng-36.    Mar  63,  83p.  6  refs 
NASA  N63- 16124. 
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MURA-666      OTS  $0.50 

Midwestern  Universities  Research  Association 
Madison,  Wis. 

^F^J^  ^^^  EXTRACTION  IN  FIXED  FIELD 
ALTERNATING  GRADIEm"  ACCELERATORS    by 
Werner  WiU  am  Shoultz  and  C.  L.  Hammer.    kZ    on 
Contract  AT(11  -1)384.    2  Jan  63,  35p.  2  refs 


SLAC-7      OTS   $2.00 

Starford  Linear  Accelerator  Center.  Stanford  U.. 
DESIGN  AND  FABRICATION  OF  THE  ACCFi  PRA-rnur- 

S'fLE^AToT^H  ?"i  S^AN°FOrTtvJS?M^l'e''™^ 
R    BkII     u     '^^\^-  Eldredge.  G.  A.  Loew.  and 
L     9?     ;    '^?P/l  o"  Contract  AT(04-3)400.    Nov  62. 
88p.   22  refs.    NASA  N63- 12221.  •    '  uv  oz, 

SLAC-11       OTS  $1.50 
Suirford  Linear  Accelerator  Center.  Sunford  U. . 

SLAC-14   OTS   $0.75 
&anford  Linear  Accelerator  Center,  Stanford  U. . 

S^T^^pn^?.^!!^^  °^  QUADRUPOLE  MULTI- 
Arrl?  PR  J-rS^'TPI  FOCUSING  IN  THE  TWO-MILE 
ACCELERATOR,  by  R.  H.  Helm.     Rept.  on  Con- 

JiiTuS?'^^"^-    ''"^^'^    ^^P-    5  refs.  NASA 
SLAC-5      OTS  $3. 00 

Stanford  Linear  Accelerator  Center,  Stanford  U. . 
Calif.  • 

mp^a1^''mc?^°^  ^^  PROSPECTIVE  EXPERI- 
MENTAL USE  OF  THE  STANFORD  TWO-MILE 
ACCELERATOR,  by  W.  Chinowsky,  J.  W.  DeWire  and 
otiiers    Rept.  on  Contract  AT(04-3)400.  Summer  1962. 
239p.   15  refs. 

SLAC-12       OTS  $0.50 

Stanford  Linear  Accelerator  Center,  Stanford  U. . 
Calif. 

SPACE-CHARGE  LIMIT  AND  CONFINEMENT  IN 

r^r^^^w'l^o*^!^^'^^'^'^'^  ^"^  HIGH-INTENSFTY 
7^!f^o    "^^^^  ^yJ-  ^  Muray.    Rept.  on  Contract 
AT(04-3)400.   Jan  63.  22p.  7  refs.    NASA  N63-14556. 

SLAC-8      OTS   $2.00 

Stanford  Linear  Accelerator  Center,  Stanford  U.. 
TWO-MILE  ACCELERATOR  PROJECT.  Quarterlv 
No?62,X:   y^re'f? ''''''•  ^  ^^ ^  AT(04-'3)400. 
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ACN-TM-400      OTS$2.50 

Aerojet -General  Nucleonics,  San  Ramon,  Calif. 
ANALOG  COMPUTER  STUDIES  OF  THE  ML-1  POWER 
PLANT,  by  D.  V.  Calamore,  D.  H.  Crimmins,  and 
E.  Tobey.  Rept.  on  Contract  AT(lO-l)88a  Dec  62, 
148p.  NASA  N63- 14723. 

IDO- 28578   OTS   $1.50 

Aerojet -General  Nucleonics,  San  Ranx>n,  Calif. 
HEAT  TRANSFER  AND  FLUID  FLOW  STUDIES  WITH 
BOUNDARY  LAYER  TURBULENCE  PROMOTERS,  by 
N.  Kanchee  and  W.   V.  Mackewlcz.    Rept.  on  Con- 
tract AT(1 0-1)880.    Feb63,  60p.    20  refs.  NASA 
N63- 14573. 

ANL-6690  OTS   $0.75 

Argonne  National  Lab.,  lU. 
CRITICAL  STUDIES  OF  URANIUM-STEEL  AND 
URANIUM-STEEL-SODIUM  FAST  REACTOR  CORES. 
(ZPR-III  ASSEMBUES  32  AND  33),  by  P.  I.  Amundson, 
W,  Gemmell  and  others.    Rept.  on  Contract  W31-109- 
eng-38.    Feb  63,  27p.    10  refs. 

ANL-6ia7      OTS  $1.00 

Argonne  National  Lab. ,  IlL 
FABRICATION  OF  THE  FUEL  AND  BLANKET  FOR 
THE  ARGONNE  FAST  SOURCE  REACTOR  (AFSR), 
by  W.  R.  Burt,  Jr.  Rept.  on  Contract  W31-109-ene-38 
Jan  63,  45p.  * 

ANL-6489      OTS  $1.00 

Argonne  National  Lab. ,  111. 
THE  FACILrrY  350  HELIUM -ATMOSPHERE  SYSTEM, 
by  R.  M.  Mayfield,  W.  G.  Tope,  and  A.  B.  Shuck, 
Rept.  on  Contract  W31-109-eng-38.   Dec  62,  45p. 
17  refs.    NASA  N63- 13774. 


ANL-6606      OTS  $1.00 

Argonne  National  Lab. ,  111. 
A  FLUID-BED  PROCESS  FOR  THE  DIRECT  C(W- 
VERSION  OF  URANIUM  HEXAFLUORIDE  TO 
URANRJM  DIOXIDE,  by  I.   E.  Knudsen.  H.  E.  Hootman, 
and  N.  M.  Levitz.    Rept.  on  Contract  W31-109-eng-38. 
Feb  63,  45p.  26  refs. 

ANL-6675       $0.75 

Argonne  National  Lab. ,  111. 
NUCLEATE  BOILING  CHARACTERISTICS  AND  THE 
CRITICAL  HEAT  FLUX  OCCURRENCE  IN  SLTB- 
COOLED  AXIAL-FLOW  WATER  SYSTEMS,  by  R.  J. 
Weatherhead.    Rept.  on  Contract  W31-109-eng- 38. 
Mar  63,  34p.   16  refs. 

ANL-6640      OTS   $5.00 

Argonne  National  Lab. ,  UL 
PROCEEDINGS  OF  THE  AMU-ANL  SUMMER  STUDY 
PROGRAM,  comp.  by  G.  E.  Schwatzsr.    Rept.  for 
period  June  19- July  14.   1%1.  on  Contract  W31-109- 
eng-38.    Nov  62,  408p.    122  refs. 


ANL-6698      OTS  $1.75 

Argonne  National  Lab. ,  111. 
REACTOR  DEVELOPMENT  PROGRAM  PROGRESS 
RF>PORT,  Feb  63.  Rept.  on  Contract  W31- 109 -eng-38. 
15  Mar  63,  75p.  17  refs. 

ANL-6705      OTS   $1.75 

Argonne  National  Lab. ,  IH. 
REACTOR  DEVELOPMENT  PROGRAM.    Progress 
rept.  for  Mar  63,  on  Contract  W3l-109-eng-38. 
15  Apr  63,  73p.  30  refs. 

ANL-6692      OTS  $1.25 

Argonne  National  Lab. ,  111. 
A  RETROSPECTIVE  ANALYSIS  OF  ASPECTS  OF  THE 
ALPR  (SL-1)  DESIGN,  by  W.  J.  Kann  and  D.  H.  Shaft- 
man.  Rept.  on  Contract  W31-109-eng-38.  Nov  62,  52p. 
17  refs.  NASA  N63- 14564. 

ANL-6411       $2.75 

Argonne  National  Lab. .  111. 
SAFETY  .\NALYSIS  REPORT.    EBR-1,    MARK  IV,  by 
R.  O.  Haroldsen,  F.  D.  McGinnis  and  others.    Rept. 
on  Contract  W31- 109 -eng-38.    Feb  63,   152p.  41  refs. 
NASA  N63- 15937. 

ANL-6664       $1.00 

Argonne  National  Lab. ,  111. 
TESTING  OF  CONTAINMENT  CAPABILITIES  OF 
REINFORCED  CONCRETE -SHI  ELD  ED  ENCLOSURES, 
by  S.  H.  Fistedis,  A.  H.  Heineman,  and  M.  J.  janicke. 
Rept.  on  Contract  W31- 109-38.    Mar  63,  42p.  9  refs. 

AD-402  695  repriced  $1.75 

Armour  Research  Foundation,  Chicago,  111. 
A  NUCLEAR-PHOTON  ENERGY  CONVERSION  STUDY, 
by  H.  V.  Watts,  M.  D.  Oestreich,  and  R.  J.  Robinson. 
Final  rept.  Apr  62- Feb  63,  on  Static  Energy  Conver- 
sion, Contract  AF  33(657)8527.  Mar  63,  68p.  33  refs. 
ASD-TDR-63-244. 

DESCRIPTORS:   'Energy  conversion,  'Nuclear  energy. 
Photoelectric  cells  (Semiconductors).   Radioactive  iso- 
topes. Beta  particles,  Absorption,  Luminescence, 
Phosphorescent  materials.  Electric  potential,  Radiation 
effects.  Temperature,  Silicon,  Zinc  compounds, 
Photons 

A  double  energy  conversion  technique  was  studied  for 
aerospace  use  as  a  radioisotope  powered  10  watt  elec- 
trical output  power  source.   In  this  technique,  beta  par- 
ticles from  a  radioisotope  are  absorbed  by  a  lumines- 
cent material  which  emits  a  multiplicity  of  low  energy 
photons.   These  photons  are  then  converted  to  electrical 
energy  by  a  photovoltaic  device.   The  three  components 
(radioisotope,  phosphor,  and  photovoltaic  cell)  are  dis- 
cussed individually  and  then  in  combination  in  various 
geometries  of  source -phosphor  and  phosphor -photo- 
voltaic converter.    Nuclear  radiation  effects  on  the 
phosphor  and  photovoltaic  materials  restrict  the  choice 
of  the  radioisotope  to  a  low  energy  beta  emitter;  and 
temperature  effects  limit  the  number  of  unit  power  cells 
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which  may  be  stacked  in  one  bundle.  Thes.;  effects  are 
more  pronounced  in  silicon  photovoltaic  cc  liverters  than 
in  ZnCdS:  Cu  type  phosphors.  A  ten  watt  o^ut  power 
source  fabricated  with  currently  available  liiaterials 
(Pm-147.  ZnCdS:  Cu,  and  silicon  photovolijiic  cells) 
would  have  an  overall  energy  conversion  etticiency  of 
about  a  2  percent  and  a  power  per  weight  i  itio  of 
4  mw/lb.  It  is  estimated  diat  the  power  pe  -Tweight  could 
be  increased  by  a  factor  of  ten  to  forty  if  cijrtain  ideal 
materials  were  available.  The  rapid  decrease  in  photo - 
voltage  and  energy  conversion  efficiency  o^  |siUcon  cells 
at  low  illumination  intensities  causes  an  appj  ^ciable  loss 


in  the  overall  efficiency  of  such  power  source 
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NAA-SR-8140      OTS  $2.  25 

Atomics  International,  Canoga  Park,  Call 
EFFECTS  OF  TUBE  LEAKS  IN  SODIUM- 
STEAM  GENERATORS,  by  M.  A.  Salmon 
Research  FoundaUon).  Rept.  on  Contract 
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Atomics  International,  Canoga  Park,  Calif 
SNAP  AEROSPACE  SAFETY  PROGRAM. 
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NAA-SR-7925   OTS   $1.50 

Atomics  International,  Canoua  Park.  Calif 
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NASA  N63- 15823. 

BMI-1625     OTS     $0.75 

r^wJ^!^  Memorial  Inst. ,  Columbus,  Ohio. 
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THE  EFFECT  OF  IRRADIATION  ON  THE  mt>ROLY- 
SIS  OF  URANIUM  CARBIDES.    L    PREPARATION  OF 
URANIUM  MONOCARBIDE  PELLETS  FOR  IRRADIA- 
TION, by  M.  J.  Bradley,  L.  M.  Ferris  and  otJvers. 
RepL  on  Contract  W7405-eng-26.    1962.  29p.  7  refs. 

ORNL-3261(8uppL)   OTS   $1.00 

Oak  Ridge  National  Lab. ,  Tenn. 
LIFETIME  STUDIES  FOR  THE  N.  S.  SAVANNAH  RE- 
ACTOR, by  E.   E.  Gross,  M.  L.   Wlnton,  and   l]   W. 
Colston.     Rept.  on  Contract  W7405-eng-26.     1^2.   40p. 
18  refs. 

ORNL-3416      OTS  $2. 50 

Oak  Ridge  National  Lab. ,  Tenn. 
MARITIME  REACTOR  PROGRAM.  Annual  prottress 
rept.  for  period  ending  30  Nov  62,  on  Contract  V7406- 
eng-26.   1%2,   I29p.  40  refs. 

ORNL-3401      OTS  $2-03 


Oak  Ridge  National  Lab. .  Tenn. 
NUCLEAR  SAFETY  PROGRAM.    Semiannual 
rept.  for  period  ending  31  Dec  62.  on  ContracJ 
W7405-eng-26.    1963.    8:^.    24  refs. 

IDO-16819       OTS  $2.25 

Phillips  Petroleum  Co.  ,  Idaho  Falls. 
AN  ANALYSIS  OF  NONBOILING  REACTIVITV 
BACK  MECHANISMS  IN  PRESSURIZED  POWg» 
EXCURSIONS  IN  THE  SPERT  III  REACTOR, 
Richard  W.  Gamer.    Rept.  on  Contract  AT(10 
18  Jan  63.  108p.  20  refs. 

IDO- 16844       OTS  $0.50 


pifogress 


Phillips  Petroleum  Co. ,  Idaho  Falls. 
CHEMPUMP  PERFORMANCE  FOR  MIGHT 
TURE  ORGANIC  SERVICE,  by  R.  G.  Young, 
Contract  AT(  10 -1)205.    15  Mar  63,   28p. 
NASA  N63- 15197. 
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IDO-l6428(Rev.  1)       OTS  $1.75 

Phillips  Petroleum  Co. .  Idaho  Falls. 
IN-TANK  IRRADIATION  FACILITIES  IN  THE  MTR 
AND  ETR.    (STANDARD  PRACTICES  GUIDE),  ed.  by 
A.  S.   Richardson.    Rept.  on  Contract  AT(10-lp|205. 
15  Mar  63.  70p. 


IDO-16850       OTS  $0.50 

Phillips  Petroleum  Co. ,  Idaho  Falls. 
ORGANIC  CAPSULE  IRRADIATI»4  IN  THE  KfTR 
RABBIT  FACILITY,  by  J.  R.  McGeachin  and  !  i  Cohen. 
Rept.  on  Contract  AT(10-1)205.    1  Mar  63,  isi.   1  ref. 
NASA  N63- 15887. 


IDO-16845       OTS  $0.50 

Phillips  Petroleum  Co. ,  Idaho  Falls. 
A  PYROLYTIC  CAPSULE  DESIGN  FOR  FILM  FORMA- 
TION STUDIES,  by  E.  Burroughs,  S.  Cohen,  and  W,  B. 
Lewis.    Repu  on  Contract  AT(10-1)205.    15  Mar  63, 
21p.    NASA  N63-15541. 

irX)- 16835        OTS   $1.25 

Ptiillips  Petroleum  Co. ,  Idaho  Falls. 
REACTOR  CC»E  THERMOCOUPLE  LOCATIONS 
(EOCR  INITIAL  CORE),  by  R.  G.  Young.  R^.  on 
Contraa  AT(10-1)205.   21  Jan  63,  51p. 

IDO-16829      OTS  $1.00 

Phillips  Petroleum  Co. ,  Idaho  Falls. 
SPERT  PROJECT,  ed.  by  F.  Schroeder.  Quarterly 
technical  rept. ,  July-Sep  62,  on  Contract  AT(10- 1)205. 
28  Feb  63,  42p.  13  refs. 


IDO-16836      OTS  $1.00 

Fliillips  Petroleum  Co. ,  Idaho  Palls. 
THERMOCOUPLE  ATTACHMENT  FOR  THE  INITIAL 
EOCR  CORE,  by  D.  R.  Conkling  and  T.  L.  Rasmussen. 
Rept,  on  Contract  AT(10-l)20S.  14  Feb  63,  39p. 


PERSONNEL  SUPPLIES  AND 
PERSONAL  EQUIPMENT 

PB  163  150    OTS     $6.60 

DeBell  and  Richardson,  Inc. ,  Hazardville,  Conn. 
DEVELOPMENT  OF  RAPID  PRODUCTION  SYSTEMS 
FOR  LAMINATED  NYLON  HELMET  LINERS,    by 
Stanley  A.  Margosiak.    Final  rept.  on  Contract 
DA  19-129-qm-828.    11  Aug  60,  65p.  AD-249  279. 

DESCRIPTORS:    nielmets,  Manfacturing  mediods, 
•Nylon,  ♦Laminates,  Resins,  Molding,  Colors, 
Coatings,  Molding  materials. 

Curing  agents  were  found  for  phenol-formaldehyde- 
polyvinyl-butyral  resin  systems  which  would  even- 
tually allow  molding  satisfactory  helmet  liners 
by  a  3- minute  hot-pull  molding  cycle.   Other  resin 
systems  were  also  investigated  in  the  event  that  the 
phenolic- butyral  resin  systems  were  not  found  to  be 
completely  satisfactory.   The  combination  of  Resinox 
488,  BRLA-103U,  Butvar  B-90,  and  phdialic  anhydride 

into  a  clear  amber- coldfed  solution  which  was  coated 
onto  nylon  cloth  was  satisfactory.    Fabricating  tech- 
niques were  develc^)ed  jto  handle  this  resin  system 
with  respect  to  resin  application,  precuring  of  coated 
cloth,  preform  design,  preheat  of  assembled  preform, 
and  molding.   This  work  later  included  helmet  liners 
with  molded- in  color  and  texture.    Fundamental 
objectives  were  met  for  improving  surface  texture  and 
eliminating  voids  in  the  liner  structure.    The  3- minute 
hot-pull  cycle  was  developed  into  a  successful  system 
applicable  to  either  snKX>th- surfaced  or  stippled  cavity 
helmet  liner  molds.   (Author) 
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PHYSICS 

NASA  N63-U191      OTS$3.60 

Aeroelastic  and  Stnxrtures  Research  Lab. ,  Mass. 

Inst,  of  Tech. ,  Cambridge. 
EXPERIMENTS  ON  JET  FLOWS  AND  JET  NOISE  FAR 
FIELD  SPECTRA  AND  MRECTIVITY  PATTERNS,  by 
Erik  Mollo-Christensen,  Marc  A.   Kolpin,  and  John  R. 
Martuccelli.  Rept.  on  Gram  NsC-31  -60.  Feb  63,  39p. 
lOrefs.  ASRL  TR-I007. 


NASAN63-I265i    OHTS   $2.60 

Arizona  U. ,   Tucson. 
QUANTITATIVE  CALCULATIONS  OF  EXCITATION 
OF  CHARACTERISTIC  X-RAYS  BY  ELECTRONS  IN 
THICK  TARGETS,  bv  E.  J.  Suoninen.    Rept.  on 
Grant  N8G-120-61.    J1962J  29p.    23  refs. 

NASA  N63-13858     OTS  $5.  60 

Lincoln  Lab. ,  Mass.  Inst,  of  Tech. ,  Lexington. 
SOME  ASPECTS  OP  SPACE  GOMMITNICATION.  by 
D.  G.  Brennan,  J.  C.  James  and  others.   Final  rept. 
on  Contract  NASw-16i.  21  Mar  62,  53p.  19  refs. 


NASA  N63- 10999      CrT&  $4. 60 

Linfield  Research  Inst. ,  McMinnville,  Ore. 
RESEARCH  ON  SPUTTERING  PHENOMENA,  SURFACE 
STABILITY  AND  VOLTAGE  BREAKDOWN  FOR 
ALKALI-COATED  REFRACTORY  ELECTRODES,  by 
R.  W.  Strayer,  E.  C.  Cooper  and  others.    Final  rept. 
1  May  61-30  Apr  62,  on  Contract  NASr-19.    (1962) 
48p.  17  refs. 

NASA  N63-14924      OTS  $1.60 

Theoretical  Chemistry  Inst. ,  U.  of  Wisconsin, 

Msidison. 
CC^^ARISON  OF  THE  HARTREE-FOCK  ORBITAL 
WITH  THE  FIRST  NATURAL  SPIN  ORBITAL  FOR 
TWO-ELECTRON  SYSTEMS,  by  George  V.  Nazaroff 
and  loseph  O.   Hirschfelder.  Rept.  on  Grant  NsG- 
275-62(4180)  and  Contract  AF  33(657)7311.  25  Mar  63, 
16p.   II  refs.  WIS-TCT-12,  ser.  3. 


Electronics 

NASA  N63- 12963   OTS   $2.60 

Case  Inst,  of  Tech. ,  Cleveland,  Ohio. 
GRAVITY- LIKE  ELECTROSTATIC  PLASMA  WAVES 
IN  INHOMOGENEOUS  ELECTRIC  FIELDS,  bv 
F.   Winterberg.    Technical  rept.  A-9  on  Gram  NsG- 
198-62.    June  62,  26p.     3  refs. 

NASA  N63-12961      OTS   $1.60 

Case  Inst,  of  Tech. ,  CleveUnd.  Ohio. 
MEASUREM:iNTS  ON  CURRENT  SHEETS  IN 
PLASMAS,  by  O.  K.  Mawardi  and  M.  Naraghi. 
Technical  rept.  A-2  on  Grant  NsG-198-62.   Oct  62. 
I8p.  9  refs. 


NASA  N63- 1 2965       OTS  $9. 10 

Case  Inst,  of  Tech. ,  Cleveland,  Ohio. 
A  PROBE  INVESTIGATION  OF  HOT  SEEDED  GASES, 
by  John  C.  Handlcy.   Technical  rept.  A- 12  on  Grant 
N8G-198-62.   Nov  62,  108p.  50  refs. 

NASA  N63-1 2033   OTS   $5.60 

Center  for  Radiophysics  and  Space  Research, 

Cornell  U. .   Ithaca,  N.  Y. 
MAGNETOSPHERIC  INTERCHANGE  INSTABILITY 
FOR   AN  IDEAL  PLASMA,  by  B.  U.  O.  Sonncrup  and 
M.J.  Laird.    Rept.  onCi«uract  N8G-184-60.  Oct  62 
60p.    10  refs.  CRSR  130. 

NASA  N63  I  J080       OTS  $6.  60 

Ionosphere  Research  Lab. ,  Pennsylvania  State  U. , 

University  Park. 
AUTOMATIC  TLINING  SYS1  EMS  FOR  ANTENNAS 
WFTH  VARYING  IMPEDANCE,  by  J.  F.  Shoup.    Rept. 
on  Grant  NsG- 134-61.    15  Nov  62.  64p.   34  refs. 
Scientific  rept.  no.   173. 


UCRL- 10607       OTS  $2.  25 

Lawrence  Radiation  Lab.  ,  V.  of  California.  Berkeley. 
CONTROLLED  THERMONUCLEAR   RESEARCH  SEMI- 
ANNUAL REPORT,  July-Dec  62,  on  Contract 
W7405-eng-48.    16  Jan  63,   lOlp.  69  refs. 
NASA  N63- 14600. 


LAMS -2874      OTS  $0.  75 

Los  Alamos  Scientific  Lab. ,  N.  Mex. 
LASL  CONTROLLED  THER\fONl'CLEAR  RESEARQI 
PROGRAM.  Quarterly  status  rept.  for  period  ending 
20  Feb  63,  on  Contract  W7405 -wag- 36.    Mar  63,   34p. 


AD- 402  076        repriced  OTS  < 2. 75 

Physical  Electronics  Research  Lab. .  U.  of  Minnesota, 

Minneapolis. 
STLrDY  OF  ELECTRICAL  AND  PHYSICAL  CHARAC- 
TERISTICS OF  SECONDARY  EMITTING  SURFACES, 
byW.T.Peria.  Final  rept.,  16  Jan- 15  Oct  62.  on 
Contract  AF  33(657)8040.  Mar  63.  123p.  68  refs 
ASD-TDR-63-175. 

DESCRIPTORS:  •Secondary  emission,  •Solid  state 
physics,  Metallic  crystals.  Titanium,  Tungsten. 
•Gold,  Metal  films,  Dielectric  films,  •Magnesium 
compounds.  Oxides.  Interferometers.  Ionic  current. 
Tantalum,  Sodium  compounds ,  Chlorides.  Crystal 
lattices,  Crystal  structure,  Electron  beams,  Surface 
properties,  •Sputtering.  •Aluminum  compounds  . 

Slow  electron  diffraction  froin  the  (001)  surface  of  a 
MgO  crystal  reveals  two  different  tvpes  of  surface 
structure.  One  is  a  fc  structure  with  the  MgO  lattice 
constant.  The  other  has  a  double  spacing  in  those 
azimuths  for  which  the  sum  of  the  indices  is  even.   The 
effects  of  heat    g  and  sputtering  on  the  pattern  from  the 
fc  structure  are  described.  The  effect  of  these  treat- 
ments on  the  secondary  electron  emission  is  also 
described.  A  qualitative  explanation  of  the    extra" 
intensity  maxima  in  slow  electron  diffraction  patterns 
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IS  presented.  A  new  model  is  proposed  to  exblain  the 
major  peaks  observed  in  the  curves  of  the  vaiiption  of 
secondary  emission  from  single  crystals  as  a;  (unction 
of  the  angle  of  incidence  of  the  primary  beami  Qualita- 
tive explanations  of  the  manner  in  which  the  magnitude 
and  width  of  these  peaks  vary  with  primary  er^rgy  are 
given  in  terms  of  the  model .  The  reason  for  i  tie  dif- 
ferences in  the  characteristics  of  the  peaks  fc  r  metals 
and  insulators  is  also  suggested  by  the  model  ,  Using  a 
previous  calculation  as  a  staning  point,  the  influence 
of  an  internal  electric  field  on  the  secondary  cnisslon 
from  ionic  crystals  is  computed.  The  results  ire  in 
fair  agreement  with  experiment  for  the  case  cli  MgO. 
(Author) 


NASA  N63-11621    OTS   $5.60 

Plasmadyne  Corp. ,  Santa  Ana,  Calif. 
RECOMBINATION  STUDY  USING  PLASMA  J^^C, 
Che-jen  Chen.    Final  project  rept.  2  Dec  60 
on  Contract  NAS8-844.    5  Jan  63,  58p.    10  reft 
FR -01 2-844. 


NASA  N63- 12699    OTS   $1.60 

RAND  Corp.,  Santa  Monica,  Calif. 
IONIZED  GASES  AT  LOW  DENSITY  IN  AXIWLLY 
SYMMETRIC  MAGNETIC  FIELDS,  bv  L.   R.    Icnrich. 
Rept.  on  Contract  NASr-21(05).    Feb  63,  15p,  6  refs. 
Memo.   RM- 3429 -NASA. 


NASAN63-12035   OTS   $4.60 

United  Aircraft  Corp.,  East  Hartford,  Corol, 
RESEARCH  ON  THE  COLLISION  PROBABILttlES  OF 
ELECTRONS  AND  CESIUM  IONS  IN  CESIUNl  VAPOR, 
by  R.  H.  Bullis  and  R,  K.   Flavin.    Quarterlv  «atus 
rept.  no.   1,   1  May-31  Julv62,  on  Contract  N^Sr-112. 
U  July  62,   48p.  5  refs.     A-920aS7-l. 


Molecular  Physics  and  Spectroscopy 


NASAN63-12579   OTS   $1.10 


by 

Dec  61, 


Arizona  U. ,  Tucson. 
WINDOWLESS  TUBES  FOR   X-RAY  SPEC TRfll^COPY. 
by  Ralph  W,  G.   Wyckoff  and  Franklin  D.  Dav?s 
on  Grant  NsG- 120.    (1%21  6p. 

NASA  N63-13640      OTS  $1.60 


Barnes  Engineering  Co. ,  Stamford,  Conn 
INFRA-RED  AND  ELECTRO -OPTICS.  TEST 
EVALUATION  OF  AN  ULTRAVIOLET  OBJE' 
SPECTROGRAPH,  by  W.  A.  Parrilla.   Rept. 
tract  NAS5- 1897.   10  Jan  62,   19p.  BEC-4674 


cn 


oi 


NASA  N63-14224      OTS  $2.  60 


[I 


National  Bureau  of  Standards,  Washington, 
VACUUM  ULTRAVIOLET  ABSORPTION  SPECTRA 
OXYGEN  IN  LIQUID  AND  CRYSTALLINE  A 
NTTROGEN,  by  Arnold  M.  Bass.  Technical 
20  Mar  63,  21  p.  9  refs.  NBS-7829;  NASA  On^r  R-64 
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AD- 289  175      OTS  $1.60 

New  York  U.  Coll.  of  Engineering,  N.  Y. 
LOW  FREQUENCY  ABSORPTION  PROJECT,  by 
Yardley  Beers.  Final  rept.  on  Contract  AF  49(638)259 
24  Nov  61,   13p.  35  refs.  AFOSR  2057;  NASA  N62-11999. 

DESCRIPTORS:  •Microwave  spectroscopy.  Low  fre- 
quency. Theory,  ♦Deuterated  compounds,  Hyperfine 
structure,  •Formaldehyde,  ♦Nitrogen  compounds.  Di- 
oxides, Band  spectrum.  Nitrogen,  Quadrupole  moments 
Resonance,  Absorption  spectrum 

This  report  summarizes  work  on:  (1)  Theory  of  micro- 
wave spectrometers,  (2)  hyperfine  structure  of  the  ro- 
tational spectrum  of  HDO,  (3)  Rotational  spectrum  of 
formaldahyde,  (4)  S-Band  spectrum  of  nitrogen  dioxide, 
and  (5)  studies  of  nitrogen  quadrupole  resonance  in  the 
solid  sute.  (Author) 


Optics 


NASA  N63-14374      OTS  $3. 60 

Inst,  of  Optics,  U.  of  Rochester.  N.Y. 
OPTICAL  PROPERTIES  OF  "LIUMOGEN  •:   A  PHOS- 
PHOR FOR  WAVELENCTH  CONVERSION,  by 
N.  KrisuanpoUer  and  David  Dutton.  Technical  note 
no.  4  on  Contract  NASw- 107;  Mar  63,  31p.   12  refs. 

UCRL-10499   OTS   $1.75 

Lawrence  Radiation  Lab. ,  U.  of  California,  Berkeley. 
ULTRACENTRIFUGE  PHOTOELECTRIC  SCANNER, 
SPLIT-BEAM,   by  Kenneth  W,  Lamers.    Rept.  on  Con- 
tract W74a5-eng-48.    9  Oct  62,  65p.     12  refs. 
NASA  N63-16149. 

NASA  N63- 15453      OTS  $1.  10 

Massachusetts  Inst,  of  Tech. ,  Cambridge. 
ISOTOPE  SHIFT  AND  SATURATION  BEHAVIOR  OF 
THE  1.5>u  TRANSmON  OF  Ne,  by  A.  Szoke (Weizman 
Inst. )  and  A.  Javan.  Rept.  on  Grant  NsG-330.  26  Apr. 
63,   lOp.  7  refs. 


NYO- 10088 


Solid  State  Physics 


OTS   $2.75 


Fundamental  Methods  Associates,  New  York. 
FABRICATION  OF  SEMICONDUCTOR  DEVICES  BY 
NEUTRON  TRANSMLTATION  DOPING,  by  Carl  N. 
Klahr.   Annual  rept.  for  Dec  61 -Dec  62  on 
Contract  AT(30- 1)2914.    31  Dec  62,    16  refs.   167p. 
NASA  N63-14216. 


U.  of  California, 


UCRL-7184      OTS   $0.75 

Lawrence  Radiation  Lab. 

Livermore. 

AN  INVESTIGATION  OF  INTERSTITL\L  SITES  IN 
THE  BCC  LATTICE,  by  Darnel  N.  Beshers.    Rept.  on 
Contract  W740.S-eng-48.    4  Jan  63.  3^.    25  refs. 
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FB  163  166    OTS    $6.60 

Lincoln  Lab. ,  Mass.  Inst-  of  Tech. ,  Lexington. 
MEASUREMENT  TEQINIQUES  FOR  ELECTRICAL 
RESISTIVITY,   HALL  COEFFiaENT,    SEEBECK 
COEFFICIENT  AND  THERMAL  CONDUCTIVITY  (I). 
ANALYSIS  AND  PROPERTIES  OF  COMPOUND  SENfl- 
CONDUCTORS  (H).   THE  THERMOELECTRIC  HEAT 
PUMP  AND  GENERATOR  (ID),   by  Theodore  C. 
Harman.   Rept.  on  Contract  AF  19(604)5200.  17  June  60, 
63p.  6  refs.   Rept.  no.  83G-0019;  AD-238  757. 

DESCRIPTORS:    •Semiconductors,  Theory,  ♦Thermo- 
electricity, Electrical  properties.  Heat  transfer. 
Electrical  conductance.  Measurement,  Resistance, 
'Energy  conversion,  ♦Hall  effect. 

These  notes  are  based  on  several  lectures  which  the 
author  will  present  at  the  University  of  Michigan  in  a 
course  on  semiconductor  theorv  and  technology. 

>ily  11-23,  1960.   The  presentation  will  be  held  to  as 
elementary  level  as  is  possible  with  the  topics  under 
consideration.    The  unusual  notation  conformed  to  that 
used  in  the  course  and  was  a  result  of  the  large  area  of 
semiconductor  technology  covered  by  the  lectures. 
Measurement  of  semiconductor  bulk  properties  are  used 
for  characterization  of  materials  and  for  device  design. 
The  purpose  of  these  lectures  is  not  to  describe  the  many 
experimental  designs  which  have  been  enployed,  but 
to  discuss  the  underlying  principles  upon  which  the 
measurements  are  based.   Applications  of  the  principles 
are  illustrated  by  using  experimental  arrangements, 
which  the  author  has  found  useful.   (Author) 


AD- 269  012     Available  on  loan  only  from  OTS 

Space,  Plaama  and  Radiatioa  Lab. ,  U.  of  Colorado, 

Boulder. 
MSPERSION  THEORY  FOR  METALS  IN  THE  FAR 
ULTRAVIOLET,  by  Edward  J.  Leonard,  Jr.  Scientific 
repc  no.  2,  1  Mar- 15  Oct  61,  on  Contract 
AF  19(604)5533.  Nov  61,  53p.  Ill  refs.  AFCRL  1047. 

DESCRIPTORS:   •Metals,  •Ultraviolet  radiation. 
Scattering,  Theory,  ReflecticHi,  ^Quantum  mechanics, 
•Quantum  statistica,  •Solid  state  physics.  Optics, 
Electromagnetic  fields.  Solids,  Alloys,  Electrons, 
Lanices,   Relaxation  time,  Brillouin  zones.  Damping, 
Harmonic  oscillators.  Surfaces,  Statistical  distribu- 
tions. Statistical  functions.  Green's  function,  Partial 
differential  equations,  Perturbation  theory,  Fourier 
analysis.  Transformations  (Mathematics) 

This  report  outlines  in  a  convenient  and  integrated  font 
those  aspects  of  theoretical  physics  which  are  relevant 
to  the  study  of  the  interaction  of  ultraviolet  radiation 
with  metals  by  way  of  reflectivity  experiments.  More 
specifically,  the  theoretical  presentations  are  oriented 
towards  the  determination  of  a  formula  for  frequency 
dependent  reflectivity  in  such  a  way  as  to  make  this 
difficult  study  more  easily  accessible.  The  theory  be- 
gins with  Drude's  very  comprehensive  and  almost  un- 
known generalized  classical  dispersion  theory,  and 
moves  through  elementary  one -body  mechanics  to  the 
ntiore  advanced  many-body  treatm3nts  which  include 
q^umtum  statistical  mechanics  and  field  theory  tech- 
niques.  Only  the  barest  outline  o€  the  more  complex 
methods  is  indicated  because  it  is  felt  the  comparatively 
simpler  bound  harmonic  oscillator  and  one -body  quan- 
tum mechanical  band  models  may  be  for  the  present, 
more  successfully  applied  to  complex  metals.    Various 
approximations  are  suggested.    A  brief  discussion  of 
surface  effects  concludes  this  survey.  (Author) 


Thermodynamics 


NASA  N63- 1 2099      OTS  $6. 60 

Cryogenic  Engineering  Lab.  National  Bureau  of 

Standards,  Boulder,  Colo. 
SURVEY  OF  CRYOGENIC  INSTRUMENTATION. 
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»• 

'^^■••a  f aaaaapa t  a««aaMi.a4  la  aitaura  ai 
.♦jui-  «t.f\m  Tf«>c»>TjKi«.    .aar  1. 
>•*•••'  aat  3i«.  t» 


r«<aL  aTot 

Taa  o'aaaattwac'vi'aaiiaa  actaTiaMai*  4M1 
.•T»ia«  ITT    la  \mt»,\.  a«i«at«. 
»•  ■>!».  la 


a4>>T  aaem 


»'T»e»»-»aie   aaiarar^ratc  Tuaautta-T  a*U«  la« 

■  uei>'«  ixTf  rMtaisTov. 

M  -l«.      « 


W  ■4.rcai.acCk  Oa  mOMawCf 
3I<.   t* 


aiai faaaaaHici 

taaCeniaa  (UMTMKU 

Civrr.<i<M  a»Tta|4.«  »wa  MQituLaa  acMaattctt 

-    •4«T|M,|.v   aNMTtTCt.    «laLIO«a*»Wr. 
»a  51*.    I« 


aaiai  taaatawiM 

faataaiM  aaaaiaa 

•  aiaki-iaNaaMT  Ok  raataiiirf  TccMiiagia  la 

wrat  rte'iaa. 

t«  0l>.    IT 


aiaiteaaaxnaa 
!■  laanaTimi  amicvit 

4  I  itt«<T,Mt  k-««4T  oa  laa^anaTio*  acraicvat* 
i.«i«  araaatarcs  aoa  tmi  »cai^  taawiaat. 

—  "-   -04  •<l«.    J4 


aaiai  toaaafwiM 

lW4t« 

aa  4a'<^Tar(o  aiatJPjaaa-tT  tu  Hi««to«TatatTM 
a>i.ST«.  LtlMT  aCrttOi   arfaaCI'taT  aaTHA.   4«> 
c**o«li«   aarrataLO. 

ra  3i<.  IT 


aoiai  laaaMMltS 
iWtaaittt 

at^ri'^io*  at  a  a.»»iatt  Ma4Me  To  Wftet 
n'aici  r  jaraarioM*  —  atk^raTro  atatioaata^r. 
la  3i«.  14 


,       •naicf 

"t"  root I a* 

44.>orTaaa|c  aaa  nut   ia4M»*f«  tTuoiM  afTa 

.liiTTiJ'""  '"■"  ••<^'**  <*  «■>*»  "OOIH  4T 
r»af««OM-    aaCM  a>«<at*». 

I0»  3I».      • 


|«»aaa«a«ii«  eMaaacTtaiiriet 

>'vac»*'^aic  4ai««a>.^Taic  Twaau.r^T  aaaat  la. 
^llWfaa  a»Tf  l>,«aT»T.».  ^"    '"^ 

3i».    a 


•It* 


4^<»|aa  ««T»  e<«nfST.«. 

5i».    a 


NL  TUTS 

»i«pOTa-»4r«a  r»iT»  o*  aoott  aaaj  acaaiMMTiaa 
i(^ai-»T  aaatoaact  ae*T. 

M  3I>.    SI 


jTa 

TTttWr  CUtTWC 

"tT4»oi.na  »  aoai.ati«.a>ai|^  |a  a«T  TiaiiM 
-'ae6»».«I»t. 

n  3iT.   la 


•Ma'iaa 

•'4T   aCaiOTONT   ICTatO  4  4Lt»T« 

t»»Tkt»«ic  aa4'>iku  s»  atraaCTgav  *t.eTt. 
-'^  *»i  on.  «a 


aauavaaev 
aattl«T|C« 

P4iii>Tir  4M0  auoTfNcr  cvatuariMit  )a 
."aTk^Tic  »i^ai  >«:iMl*m>  Oa;aea.  Mrtoai. 
I'rtc  r.   aavaiT  t  ..rtts.l<t  'm  anPTaacr. 
ftc»  ff    rai«a  gN  |i>i.LI»Tiet. 
4^-aoa  oa*  01 »,  la 


aauo't 

e^4(Miaa*aMic  lauiaauiT 

TCI  f  •«  rraiMs  g«-(4kPViaa><ic  aiwv.  auOv  autt 
a»atk  Tr»Tt,   4aTi.N«4  aac>|4TieN  aaTTtanO.  ftre- 
T»tf  aoat'  *t<Tta  T|»«  41  H4.    laanmHCwrarte* 

HI  ^l«.     4 


aCatta«4Tf«i 

u*'  oa  aCT*t  »aMfikrs  at  laaacTt  aoa  out  1(0 

aTltlil  ««it4<(  trana*. 

M  }|».     a 


ae4t«<aiHrTta« 
areaT  tCMtiva 

ecaiaai  Pa  •  catOOiatTaJi  roa  aui>  ocatlTr 
i^atuafHtaT. 

•a  3i>.  n 


aeataaiarTcai 

nitHT   TttTtiN 

»tttHi  aaooa  f»tTi»a  da  catoaiarTtai  aaa 

a»aJTra4a. 

aa  31*.  u 

acaivaa  Tuact 


DCvfi.ua<<(aT  oa  4  i^ra  tr»c  "^  tToaaac  tee- 
t«a«iT  rwa  utr  la  c4Kra4  tjw^i  lamia  laiiNCia- 
i-^aracaT  aa.  ». 
cv4LuaT|«n  aa  Mian.tTMCa«TM.  tiaMTaci*^.  ••"-••'  ooa  jl».    a 

.aalaatto.  aaattuac  kfttctt  0*  L4a.^»|^  ewttauc 
i»»a.     aCLOiM*  atr  aitau-uaaieat  fvatiMTHa.  aCMaioca 

r^aaaaiLI'T  €y4tu4TI„a,     •vCMaNICai   Mi}ai«Tic«.  O'lMTtOM 

ki'aaarr  aa(a4a4Ti'«t/.raoiiia  ivauMTloa. 

^Jljrjr,;*!^-  j;**'"*  ***  ^'"'     ^»*-"*  "«  «|arTi-t  ga  iMi04iiea  oa  oaaca.  acTattiC 

fi{«ur4CTuaiNa  aft.«.T».  c>aaiMt.  aotraoeaua  aae  TjnaaTu  •ItlCfXa.  «• 

»•••   •'  l*aT4iua  a»aTtLIO». 

aP-an  Tia  9I».    a 


<  aSTTCt 


laafti  -0  cuat  co~PiT|<Mt  a«  •C4a  tiat  4Ne 
.*aMo<iea  aaartcitok  p«  4  ainw  awaWB  totm 

(  lia  iuaai>4«T. 

■a  3iv.  i« 


aaiai f oaaaaMitt 

•a><i-ttMC4a  ei*avi»«Ti4t  cauaTiaaa 

•.o>xi.'4a  iMoi~4*T  3ia«cac<<Ti4t  Uuarioatt 
a'    aa^XT.Tft!  a|attoaa>>nT. 

•4  -I*.    I» 


aaiw  tooaiaiuM 
flMltC  •«««• 

"0>'Tk,*  ^Ax.lMa  »r  vtta  UNl'iiaa  atOlaacM 
a^'atl'aTiv^. 
aP'Oea  M*  }l>.     4 

aatai  to«aa«Min 

raaataoaT 

•I'lla^aaaHKk  \s  ai^^acact  Ti)  rOmtaciat 
ki'ataaeai*  Tatata^aT  atacaaaT. 
aa.aoi  oat  3!<.     1 

aaiaiaairat  aaaaaac 
alatiaaaaaMlft 

et«aic<L  4«o  atx.'iCM.  aaaaMf  aiatioaaaaMT 
nttai  raafO  na  k^vut  aan  tovUT-ato«  o»»t 
kP'#C*  caTtaiatt  avatiaat*  4T  Tm(  aCaetaae* 


attMt 


otita  i««icu( 

WHI4IIIC  e«aai«««Tiaaa 

oariaiT.TiqN  e*  Liariaa  aaekT-aiigc  ai>cNTaT 
ilalcifa. 
**-a«t  aoa  31..    a 


•ilet  vfttlcu* 


aavoaiaca 

»T»rMiTMt  nr  aatOMariun  tlact  fa  TMt  4-0  aaa 

o»  CaaacM  ^OMPiida.     ►aTnTaaTieat  «ai4trti<  oa 

«»«JtT».     rOuaTloa  «ti«Tia»  tiaa  sratatTa.   Ca« 

a»ltli«t.    aoTaTlu~*t  aaBTTTION  un  viaaaitONat 

'•'OornCT. 

aa-aoa  oat  31*.  t» 


•caaaa  v»Hietct 


««>fjt  aiict 


I    0aTii<|T4TiaM  ••  ti'ilna  •eMT<.«tioc  ai^wTar 
4'v^«<  OM  31*.    a 


•M#aT  itIH  «»>iciju 
UaaT 
I 
I     e^la|>4T|nM  oa  ti'Tlaa  aoaOT-ai  lot  af-carar 

li'WICltt. 

ir-»«^  ata 


oi«.    a 


a*atfa^fii  MOTaat 


<n  eatct 

f»«Li'4T|0a  or  Hftn^uKCL  sttti.  aoa  aaatict- 
•Ba  Ta  ttaac  aowaTCo  aoraa  ataaicariaai 
'««T»aiT  aauaacaa  acrfar.  aa.  i, 

«  3l«.    tt 


Tt<Tf  atat  c»aHJCir3  u«  40a4  tHalact  oa  tmc 

a'Ta  ra»«i  caaaita. 

n  ei«.  li 


aC4TMaec< 

attao 

tOa-aaitM  ateanaavr  anatirtcariMi  ar  Tu«ftt> 
l«'ai  'afctt-aTioa  "»  >»»t«L  tat*  TritktitTOaa. 
a'rat  iKT^aaacc  aaatiriiai  im-\  Ti/u«ct  CaTaiBtt. 
a*  ata  aa*  ei».    0 


aC*T«aiMa 

■»T4t< 

MT-acv.»<  ovcavatTaai  oa  N(T«ttlr  ttaau 
cartTatt. 
ap-aoa  Tta  Dl>.     • 

acaTMoM*  ittceraoN  tumoi 

eatlua  ct«eTa«a  Tuact 

CI«ltw  vaa«a  caTHvPCt.     C«Ta4KTT<«  aiaM. 
u'atlTY  ft((Taafc  aea>,«  raea  t«aTM*ii^C}  at» 


■  COM 

i.»-f»«ir  'iu.<sjt  <Ht«T>*». 
•CiaMic  ■•TWiMJ  •"■••'  •••  '»l».  la 

iMC»it,.rtek  «»  »««iMu*  •MM-urtB  "in.         •"Tli  H?!!?."*™"* 

l-«   »>MI*iTI>«li  (^   ^T*4.-TX«aMlr   IC«ia   TO  l«Mt»«lt 

^•«».riv,M*.  Mkrtt^r.  ^^^  .  r^*-"-**  '0  •  e«»i  i*.iMiM  wo«i«<  >a« 

'"   ■*•   *W  31,,    IS 


a«rtaT*k* 


LIWM 


■•MIC  MTMIMJ 
•  t«T|S|M 

tl»TI««4lkltT   f   k.r«MtC  IMTMKU.      »M*«|eM. 
}l<.   u 


•  '•»«  '••'fcHM  »«r»»«»  »•«  »r«Tt  ii»ti  «i»ii. 

••  5I».    I« 


•MTir      


■MIMM 


ct*«»«'w  r>«MT  4.1^  ■o^ictTtan. 


*   M^HtM 


c« 


rt«n«  -_ 


I  'ri««i>«< 


rvwsi 

CtTHbTtl.      UTMCTIW  mmt. 

- *  ••»••  Ma  *■»  Ck<C> 

•ao  »t»«'  PT  0»L«vi<M  tr*MUft 

ll«.     a 


». 


*TTaok  •Main*  aciioa  KLCrTMat 
o'cit'ta  <Tuovi     aae^vcT  •««• 
«*■»—  l»a  SI..  M 

aCI«f«.  fHan  tr«ni« 
MVtIr   «»tlltW 

»!•»»  -w  *  Katts  #»  ataWTt  oa  tni  iivtcT  v 
o"!'*  »Ma.o«T  M«<T:ii9k  aaaacCT.  i.  4  Mririr 
c  »u»iic  .TT.ru«»»  ir«M»  on  li^raaaMOa^SMT 

Ul  9I«.  M 


M'oao  -•  •  i^»it»  5»  acroart  m  tm  IwacT 
o»  ec'f  •'•u.our  aawrtcrioa.  aoDntT.     it.     « 
e«w»ai»«r.  M0a«  'oua  »wur«  s»  aimaiat  a»nj 
••  larfM^r  la  |a»(.na  tuwrauCTioa. 
«"  "a  »l»  il».   M 


»*».ll>-'»«'*'U.«»'  "Ot^rT  Mcroo.     raea  (M-tt- 
T•«Mv>ac*^•'v*l.c  *xHTk.>ic«-c*$Toa  OIL  rjaMiA.«TfO« 

3»  t»»  kt»i«,  T(»«tr. 

•a  otn.  ta 


iTttk  emiM  LI 
f>  i»'«L  tracMts 

f'>rcT«  ar  jti  ruu.  cuMtriTwiaTt  tui  e^«WTe* 


tTkTtnt 

WcUtM  aawiN 

»4rTic«(.  oreiktea  r4atN«i  I.  ««TI»a  . 
I"**  •!  4  nMcriON  e»  raae*  ks«e>  t»««4T  e 
a-rnTT.  aiitaLt  o«i»  aarMaT4T|c>».  4m 

3lf.   M 


.  „ mttvm 

LtalTVO  mut 

lavtMitrt^  mncckSia*  ia  r«aMM  «ao  eoaraaL 
!•    (.l-ITf  a*a.  •••-■■■afc 

•"Ola   itT  ;|».     ( 


•ttvik 


tnnm 


>a<^iria«s  *«■  aga-ataar  TatTta*  «»  MMoaa 
4»»»C.  •4<'«la«  tTVTtk*.  awT-^ 

>»a  si».  u 


-    ai*  CMTW4L   WtTfffO 
MTIUint    I4»TI»ICIM.I 

D(«i«M  cainau  u  (tiMki««ii  »«a  «(:»*. 
'••.MtTioM  or  t»«  iatr*.tT4T|i«  ceMMiie4TtaM 
i'-iiai<tar  aa  Ti«  «4T4ii.ir*  e»>Taoi.  raciLfr. 
"  ■*     ••I  3I».     » 


■CMaarx  4<a  javfkF^xaMT  Id  r>«  eoMoa  4MatT 
Cjafaiii   la  T,«   laTta'tr  »   (CTis^t  a<i:a  ■■«« 
j.»40  »0  laaaovtKNT  y»  irrMT. 
9K.   M 


■««. 


ci^antt.  4W  aiai.>«ic«l  aaa»—  tn.innj  .. 
i;^Ma.  a*«n  aa  t.wt4T  .«•  mtttl.»xat^i 
*>^cr  ii.t»ai44.»  •v4tL4Kr  ar  thi  ••Mtaa^ 

l*a»"«*Ti^  ol<i»>aa  <<«  rM»  v.lMa»T  o»  't^MCM 
a^e«jt««  Ti*  •oiot,  >»^  jaauM*  i«aa  tMaeiMM 

I  Ml  3I«.     » 


-   KM.  ■4a«4M  MfWt* 

tm  t«T*a«i«r  «««,.v  ofT  Ti«  Lirraatwc  *m 
a-ilTaTiuatjjTtiw  4Hn.ica«t  t«  ri«  Tiiia«^r«T 

'•t««a»  e*a  WCCvi«u.r  auvMlvu  ••<•«•. 


(■•TMtaiwra  nia  i%a«ait«»  e«actataan«a  4m 

e-»a|r«l  -,^13  MMC   u*   4  MKTH*«.  CftSLMtit 
a^taaate  «|fM  M>  Mlar  luufTiaa.       ""^  ^*^ 

actaruiT* 

MCMamtluiMartM  iMCT— >M»| 

»u2*.  -ttm  ctaCbiT*  rM  -leaoaaac 

M  31*.     • 


a|»ti«  ««ji4(.iaTrr  ntaawu  V  s«#lll|M 
d^Ma^»c».     T4ta»4»4.r  iraiciracTi     m  (t  i». 
'"•••"•Tiia  4  iaati.  »»3wiT  ea  Trratseeiua  uvr 
a*  CT><ni<«oi«aia'  UTaicrric  4Cini  m  »r  t^i. 
T«aa  xa  4  wm.l  4-«uaT  ea  aat-inr  M|m  aaiLiaa. 

"»^  ?l».  la 


XUftainiwi  a«n«.l«ja 
•rtteriaa 

r«4a*<  %riaa  or  4  M<aa«hr  0*  awaot  acMOcx 
u>-  Tar  aoL'  0*  aana  t<i  r>«  fTlft.i>«*  ea  4aia4«. 
a-TA»»a  «■<  aa  T^  "T'vn  or  ocrrrtiow  «a 
a^TAttav*  To«ia  .  |„  ,4fr«.     LToavuiMrtvi  oa 

t^,;"'!*  440  iiwcttp^  laro  oiea. 


iiranoa  «r«nao 


eiafT4i.  e4T4  coa^>ie4tioa«  mt  m/%»»~tlt 
fnt0trit-   INTO  TMf   rt^}^/^^,   t]D>I/ta/M. 
fn-t/t%yi.  4»j-»  4iib  4ja-i  4tac«4rT. 
-""""-  "•!  Sl«.     t 


actaiai  caato 

araiai  aiiiiTOWuai* 


"■•J, 


i|r4Ti^«  rronao 
ctalk  otrtaoi  irSTtaa 

»C'iii«»<«»Tj  fm^  41.  i«Ta«.4Ne  i«na-0MCLtca 
t'■^•^^'c«'la■*  •«••».■   la  ei«it  oartaN  4a«4i. 


j|r4Tia«  rroTiao 

ktalTao  mt» 

larc*i.«rida  p»^t»ft>m  la  ?on44aa  4«  ewwoL 

4"-»»a    lOT  51,.      t 


Urtn  **ti4acM  ghia. 

"  »l». 


I  twiMimurioM 


ttr^r  ac«(4iicn  eai<. 

»»  Jl». 


•T4TI0TM4C  •imfowtioac 


aciatk 


akoviaa^rwro 

c<''a«^K4T|*gi  • 


»•  laTaa-4a«  iana..«M(.T(a 
"  la  eutc  iirrtim  aaaao. 

31*.  n 


a4a.i«»  iv»T>«  atawtaci«ar« 

a»ao«T. 

»i«.  la 


CLt>'>i'H.aatc4>.  4a»LicaTioa4  aa  «tarie4u.T 
a»i»Tt»«  <c4rMca  a^..*  0«Mav«Tioa«. 

9l».      1 


Ma  wrtatTfoa 


»a»ici  ••  ruac  eeM<iTie>«  -m  m,»  Liat  «•« 
a^-'Oa  ooa  j|».  m 

•c«.«ainvTaie  mi»,t%t» 

t.««MT   TMataiUIOM 

»iatie»i.  aaeuwwiw.«»4C(  ,,»«  Ta»rtaiTT4««r. 

a>TH  •4ri<<«(,   4«>  ct«t«4iT  T»4«taiTT4«ei  mn 
aarfa  i  uiT  «ts  Ma4i«^ir  aaoa  4  «ai>uae  trtrim. 
*"'^""  "ta  Ji,.    a 


aCOW^ai|P4Tt<M  oroTIa* 
••■Ct<4a  a4«»4ai 

4  «no»  or  atMiia^ofati  aoa  •«•«  iiw»»a«TioN 
a'tM-i»4Tta«  ar  ■«4m  or  4a  •4eip  ■MaeettTiva 
ImtHI**  '  '^■'•"*»^"»*  •"•«•  "•*•  ^  >^l»» 
4'>-a»a  lai  ji,.  |« 

xaaauaiftttaa  aratna 
•aTtuina  ta*Tirtci«i.i 

ec<!««  cairiai.  u  i*f4«.l«Mld  aoa  «(:>>^ 

'""•r^*'  *  '•*  «4tn.Lir»  e»«T«oi.  r4fKiT,. 
'"  ■"■  *oi  si».    » 


aCMH 


Clan.  i*» 
i^»T|a«  l<w 
a«aa|a«. 


r*a~T  ..»•  rvTuar  auM  »m 
Bi«.  10 


IMMTtOM  k4« 

Ta«a«iTtaa  ra«a  wea  auaaia*  ro  CtTawTiOai 
•••atMr.  4Tu-,»»  g,  T,*  raa|  y^u^  SaT^'^ 
»»<.XtT»  <tsif  la  e.«r  rt^tOklTc. 
-^"^  -»•  M».  ai 


-  iiranoa 

aaaaaaaaiao  leaouTwai 

4«  4aai.  tc4TiON  or  MtuaisTie  -nnaniiaiiaa  ra 
fa»  aaon..«  0*  THraai.*  aaevia^  or  v4cm|<«. 

•■■••'   «»l  31,.    JO 

■  laivoaiTt  a4Taoi4U 
•ataMaeiao  atmiab* 

"•cr.  .«.4W  rtao*  <4  aciaroarmtaT  raa 
^  •a».^4«rie  coa^siTii  1  (k(i;TBir*t.  •«eM4a|. 
t«k<   »at   •»»»te4».  aa^atafKs  ^   r.,,,  :oaa«»oiTt», 

•'■■•^  or»  5t,,  I* 

ae*<auT»B  arqaaof  atvina 
a4aaivic  eooia 

auorartoN  or  ^eacf  i«  stgaaac. 
»»  31,.    M 


aeOMPoCTr 
aaaucTUtek 


ica 


aa  4»4k*«i«  ar  ef<>T4ia  4aracT»  <•  hmtc-tivc 


4»kk  PffMat     orTiai..rti4a  or  ctMlru-T,**  aa^ 
r'rTivt  k'aucTua4<  •«*  •■4Mjr4*rvH*  4ap  (t<vi>o* 
(V  t4BkO»tv(»  4ku/oa  Mian-<i«*tr  aaoaffctaaf*. 
4»>-ao»  aat  31*.  u 


aeo«T4lNroa 

•'•aaaia.ic  n^to  atknao 

au*i.i«ic4Tioi<  u«M  ca  raa*  eoaa.ii  klw-rvai 
a/a  aaar  »icT»a  M>i*t>il  ia»  •anft.ij  'Ta»ii 
•»a  uM   1*  10^  a«i  .tacaarr  rrat   I  nuts 

H  »l*.      t 


acoaaaMiaaTioa 


atvlia  ar  'oar'aiaiTlga  or  roan*Tur*  or 
«>auor»  ,V)  aiCKCTTSt'?.     aiL«  44  Tm  ri«3u(«T 
v'MicK  r^  viauo  lafrtTiea  la  iMa. 
— -*—  ~tn  31,,   14 


acoaatawai  attMaaic* 

tr4TikTte4i  TN>oat  jr  tkccrottiir  (acaoict. 
la  31*.  t% 


aco«*aok  •▼avaao 
ortiaa 

4aMi4i.  <ua>4aT  at^par  nr  i««UTi04Tiaa«  la 
jMIT»i,   T«ia>X0»»  akM^ara. 
Oia  3I».  so 


aancaailao 

aa-ffn  maraoi  it'Tia*  4a4km(. 

M  3I>.       4 


aca»»ia 

o«iBaviea 

•  i»*'ir»  o»  64«04it3<«  ar  c^aMca.  a(r4kkte 
e«aoi"«!.  aOkvaea^u"  »<ie  T\ja*4Tta  flklciDfti   4ae 
r-<iT4iu»  araTkkli>». 

tl*  31,.     • 


aceaa«k4T|»i  TtCMaiOuCa 

weM4«ic4k  aaonarita 

coaaf».«Tie«  ur-  l>>«tar«tT4ri0a  ar  M|aM.rca. 
a*«4Ti«(  •((Hiaic'k  ^3acarit«  or  rtarata 

*"aea«kLir'«. 

M  3K.    IT 


ataCTaic  laluuTiaa 


Olvtn/ 
a'tll'4»T 

!•»•    'I     «• 


•*t'>  or  iaa«jk4r(o  tkCCTatcak  eOMiuc 
TO  aoTaaiiu*  law  ci  4at>  m<i»t 

d,.    T 


acaaTteoaTtaotB  aotaat 
araTiirav 

*T>ts»  i«  •HaTiL  rtfUMTt.     4aarao(»T|o4^ 
a'«ao*Hk  IS  •4T|»«T»  tCHTSuLFD  rnt  3aca4T|«c 
0»<i'l«T»,   tao  roa  faaicTinii  $  lOacaT, 
-*-*~  -Ol  01  •.   u 


'♦•Tt*! M«.     'kU^aoo  •uasK'^rr  >»•  r,,ceTi 
i>*rBtcTi'«a. 

>f  3l«.  IT 


aex«T4k  OTaueTuai 
4*kl«ai  0M(^  oaat* 

ttfaiLfTT  It  c'lau  :aTsr4k  ttaurTuaca  aa 

I  »4»T    a4K'    «4<    4I^««. 

M  3lT.      • 


CON-DIT 


«e*T4  aaactaaiMa  ovaTcao 

Ta4eitNa 


a«  h  at«k  awueruai 
^TM(a4Tie4k  4a4h*tta 

COtiicT'oa  or  *oai*4K  aao^aaa*  roa 

TaXTUdr     4«>4lTtl*. 

aav  3i«.  3w 


:aT«T4k 


!»••   »T«u.>Tlw~  ri>Psl.4a  OtvcaiaTIMSt 
i*4C(iht  ■••T4  aaara  n»t  teNt*4T|f<N  aooTia;. 
4"»a«a  toa  51,.  jg 


ae*T4  iTMua*  artrpM 
■aoMCTie  ea«(  areaaat 

4kin<4'is«  or  •oat.t  la  ttoaaat. 
aP-aoa  aar  31,.  jq 


aMT>  ra4aaaiaaioa  avartaa 
4>a 


ri'-|T4k    04^4    C'Mav>IC4T|0at    KT    4a/4Sa.ai. 
l>TI«ia41l<«l    IXTO   TMC   riu.>«/«^.    4SD>t/«r/|0. 

4-»-j/»«/^.  4>j-j  41m,  4»r-i  4fae«4»T. 
at  3i».    1 


irac* 
4aTiC4k  aaawtarua 

,     eo«^>kcT|o«  M(CM4aiTa  la  lafUkaTiat  tOkt-M.  aeaT*  TaaaaaiaaiM  avaru* 

(leet.ek  «<r  -on  Ta^.tagaT  i<,  eo*  caTfT4LS.  j^,;,  •*""•'•■  •'•W* 

ii«tTa|{«i.  uf^  or*iCM   »anac*Tltt  er  oaTNtaMoaaic 

I  xa»«  e»rsT«kt.     4t*i»gk44  ".irru'ioa.     riT»T4k  •  'Otl  eena4ai«ak  r>  ■iv.^.i*  ■nBTi-t  -• 

..^t-.     .3aiklTT  a«..ja4-taT..     r.aT|C4t  tatoaa:  .•Mi-iu-n  ^Jli  iL  IllrS^  ir?.^?!  2  aT.,. 

\*^k  «»  r^L4aiifD  41^   ja^m^aat/t^  1  icmt  --   ,-  n  ««d««  4^^  "tAcja  "»4T4  to  4|a  an;T» 

5^----^-ta  mV^m  t'4»»T  caTa^k.    ei»Ti«»  (itm  t^t  or  aieaea4wc 

"  "••  **  «-*T.k»  T-  ,4.*  iMoai-.Tiea  la  4a4kea  rl^. 

4'-aoa  aaa  ji,.    »  ^ 


T4k« 

■waeuTTiM 

»0^    C»T«T«kkU'«a4r»<IC    TtCMSlOua*    rO«    TMT 

I'lOT  0*   '•(CM4aic*L    ■•laalMC  .w  t>4|B  4aa,,iC4. 
I  ■««  TO  •••xa-IHi^rCk  T4ia,iaa  la 

»i  3K.  a> 


MS 

•(Vila  3r  aun4ai|4i«  towa  oa  CTacaatnet. 
TO  nn,  M 


tea 
larelai.  aeiticta 

klaauMTic  aow^klK*   la  Tm(  marrT|0«  ar  1 
Cl41  I»T    MctCTT.      .    Tk4aak4T|0«   rapa   Tm' 
'»ea  J0uaa4kt   ••'«0k4<'i  gr  LlaMlfTlet. 
13  aia  Dl,.  it 


4«<oaa<->  000(4  or  «4MN4  a4T».  r4ai  a(uTMa< 
11  CM4a.'-<  a4BT|'>kf»  M(4*ua(,K  atTa  4 
e«or4t.oaiafT(a. 

Toi  3i».  ae 


««Mt(4k  aaatM 
rK^Tioa 

I  ciaov«a  e»kia^U4c  aM(u.«  uaora  Kwc^ak 
<at«^»i«««Tnt  ktat  L34J. 
*  "~  Oia  31,.  t» 


MTt  Ta4a(aiaaiOB  avanaa 
ap<iuk4Tea« 

•wTiLi'K  M|iH.inr3  gara  aoeaa  taexk  aoooi 

»"»  kiaeu«'>'-4|8.tM'Hjkt.   3l«fT4k  CMaiBl|C4T|0« 

L»~«i  rM4'>sxi*i  ■0k(>k4itea. 
4f.a«a  aia  51,.     % 


•ri  TMaaaaiatiaa  avanaa 
••mo  T«4aaaiaataa 

T^  r««4CT(ai«TU!  4ao  oi«raia<.iTioa  ar  raaa* 
!••  rialut.  f)4T4  c^aai.*  ic4Tioa<  »T<Ttiit  i*  ri« 
I'CT|^4t    »a«T. 
4»-«aa  JV4  3l».     a 


icaiaa  aaaiMa 

aTLlT4«V  T4CTtea 

t4rT|(.«L  orcutoa  r4«|aii     1.     4CTtaa  ack(C- 
I'oa  4s  4  ro«irTio».  e»  T»«r«  k^ao*  TMit4T  raa. 
a-'ilTT.   TfLMOkk  0414  aiir,CNT4T|0a.  MO  aa4a«a 
w'r(aT4MTT.  "^^ 

4»-aaa  rra  31*.  aa 


aO(eP«aoa|Tiaa 
»»aT«»Tie 


*NB«ie4k  a 
i^ule  rkoa 


■laa 


»uavrr  or  a4MK<«  »#a  kiaiTi  or  iT(49t  rioio 
*oa  •rT«»r«  'owaT.ic  aoratiaa  rvkiaMa*. 
(•v^aa  oaa  31,.     0 


4er(L(*tT(«  04T(aioa4fioa  or  (ktOToaaa*. 

«'»tC»$    il»    tOLIMk.*    •«.T4t    «4kl««    HTrOAtlad    4a0 

I' IX"  t'»  4«T»$  g»  e>in<iiON  i«o  r».4ta  acitaiM 

4a«a«^  00*  3IT.    la 

•8T»aTa» 
ia(Taia«i[ir4Tiak 

*uar 4C*  coNTowa  4*T(a  tootm  UTaacTioa  «4a. 
i/»(D  •»  4N  TL'cTa^u  :v^v(-r<ikk4aiaa  Mvt-( 
k»"»«l«»  c-<>«.^t   l"  ■>>^314i   To»oa«4a««r.   Ma' 
C*4To•«4r'^a•  ooOd  *• 
4»-a#a  oaa  31*.   la 


acai^rriaa  TaTaaaa 
a>oi«Tic  eoa(( 

»  »»4*'<tkiTT  «TUfc»  or  4  a4a*CTic  eaa( 
e'^arriar  •fcxaiow  »i,»  kaai4ai.(  i|a(  rgiia 
•"-••a  Ma  31*.  u 

ac*raT4k  karricta 


'•'t^ij^t  tar(c»  oa  ,4C4>cir  raaB4Tioa  la  aokO 
o»T(aai««-.  0*  a(4<uaiK}  XHt  pmt\%ijtt  cx>(v)ra?i 

o»  T(*  cu««CMro-i<i  iLTtTaicat.  a(4i<T4Nci. 

I»^  31*.    f» 


aeorarak  arwicMai 


■^«Ttaf4ka 

ao^ic  ••Tiao(  •«4arni«  a4Tiai^.    r\.tnt  or 
ibaiMi^  «<a  ak4»«  »b>*(an(o  la  arrOT?  4»^  agk*- 
i^^'ipf  C'"iao«iTi^ai  riai  r(»T(e  4T  ..«»  r  to 

n  31*.   la 


»o-€  c»*»T«Lk««a«4rtiie  T(e>mlauf(  re«  Tat 
»»j9t  or  •fCxtklOL  ni«ta«  tie  »M(|a  4481,104. 
1«>a  TO  a-.tra.ikoiifl.   Ttlaaian   m  roaa(«, 

ai  01*.  t> 


acavarak  OTWicTuaa 
(iKTaoaa 

Cu»<HX»IO««   a(C»4«l>«    la    lN<Uk4TINt    Mkl3«. 

(ieCT>o>   «'<p  MOki  Ta.«»agai  j^  ca,  caT»T4i.t. 
(i»CT»tr4(.  4W>  or»ic«i  aafla(aTi(s  r»  s4TH-<aM0^ic 
•■ia,.*  c**ir4kS.     4fc»iagk4a  ^irru^iaa.     •a*»T4k 
4>,MT».     <»<a|(.irT  M(4«ga4a(aT«.     e»T|f4k  44«oaa. 
••H.aatKO  aat,  >Mk4ai«j  Lla«T. 

taa  »i«.  a» 


««•  »f  THOua  rga  XT(a«ia|««  tm(  koaa  racTga 
dr  a4TC>i«(.f  4ae  •viiraa  4r  1^  to  io«ooo  "*, 
*>-^t  •**  31*.  as 


aaecaatiNa  araTiaa 

kuat  ia(CM4Mlc«i 


la  a(«a«i,<  coaraak  a**rui  ai«.  •(klaaiklTT 
-»ai    e4T«aeav  1  ritto  t(»T, 
•I  01*.    a 


•anctaiiNa  arartaa 

~iric4Tiaaa 

•aairiraTiaa  or  Cvvavro*  aae(i«4a  4ce(rT4acc 
tC|rK4Ti«M  roa  Ti*  iioi  rtifcrt  a«^ae«T  T4a(, 
—   "la  31*.  *• 


•••Ti  aaAcaatiNo  aravaa*  "^ 

ataarroie  4ta  eaia>4<« 

tT«4Ttiie  »ia  -oa»<«  coaTaOk  SvaTta.  aqaTHkT 
TT|T  aaraa'M  atrtari   araaon  «*(rr>  aMk» 


CaTiaTav 
aiDtaa  iMvaiakaan 

ttaisa   i<i  "ifaT.i.  aaTUart.     4i]araoc»«rte4k 
4'iao"M>   la  •4Ti»aTk  KxraukrO  roa  oacaaTiM 
0»<iT|«TaT  «ai)  roM  taatcTinv  %i.mn.9y, 
ai  31,.    la 


»TarT|oa 
a4TWa4TieaL  aaabTaU 

a4«ii»»  n(TtcTTOa  <Twi>*i     tOMt  a4Ti«a4Tieak 
»*4T(>«»Tt  or  r>«  ix»i.  artuia(i«aTt  r>«  trSTaa 
(•'•avoaiM*  ro  0(T(ei   Tlar'V4al4aT  aTacaavTIc 
4'aaait  l«  T>^  m^Mt^t  jr  aauMlaa  aoiu. 
4<s.aaa  OM  31,.     »  '"•'• 


awratak  aiaucTuac 

raaaoaaawTie  Bami4k( 

lT»KT'pa4k  4M)  a4i.*tT|C  aoiTaaT i(«  jr  tnu 
r'aaoa4«a«Tte  rik««.     ataaakk^T  rna  (gar4e(». 

(•'tr4*i4kk«  aaoao  at«i>4i.«.0T  »ik"»,     aeT4Ti3aak 


afaaaa  m< 
lari  raaetatr 


aeari  aaMtatiaa  arartaa 

T*k(arT(aiaa  a4T4 

I    9(*lbi  -aiTfKia  f^  4ga«aT4T|ea  4a3  •(. 
CTfl'uaaTin^  or   th(  r>4T4-44w%ktaO  (au|ai»,T 
O^    'H»    ?4<(UlTt   Tfti    4>u^a. 

laa  31,.  30 


Ni-S 


iTvcTaaa 

Ca(a|P4k   04 


ia«TBuarar«  r<im  ai.4ttMia«  coicifTaariaa  aaa 
r»aTiPkl  5'M  or  'tcatcat.  40(«T».     (kfCTaa. 
C«m>|r4k  -»U<  a4"«t  t*  4  actMvk  CtLLgkatt   alL 
•-»»4afc   •ITU  aa  talar   MkJtiia. 
4a.aaa  aa«  91*.     > 


aa(T*eTaaa 

CPaauaieaTtaa  n«o«T 

»4«»I,»    OtTttnea    «TgJ*l        tVH,    l>4TH(a4Tte4k 

»»4ti"cnt  or  T>«  i9f.»L  a«Jui»l>«aTi  r»«  trtraaa 
(•'«(4voai<it  to  B(Ttei  Tiar-v4>i4aT  stoCh4<tic 
»Taa4ii  i«  Tm(  mruart  gr  aaiiUut  aoiu. 
*"-—  **a  01*.     4 


CraeTaaa 

aTanak«Ta.«ia(  aaru 

•4«»|»«  MTacTfOa  »Tuu»i     %9mi  a4Tt«aaTie4k 
»'4T(»»4T«  or  Ti*  iB4»L  KduiacvaTS  rsa  «T«T*na 
r>^n(4«oaio«  ti  p(T(ti   Tiar.v4*l44T  tT0CH4<Tie 


an-  Dv 


l««U«n«  a*fM|«|.« 

t"t»<t«(«    1'^X.M'mfrm,,    TUT.    CJ-*.   ».   MUWL. 


•eil^t   iMate«MM(TMI  . 

•••UTIOk  «l4IIMr«ai   ITMlMt 

«ol«»ir*  -MfCTtot.     KaMMCaCMr 
•4  3I>.      • 


TIM 
<Ct 


••(•^I    IWIMM 


— in*K 


VIM 
•tavMHMl 

C*>/Hf>    «»*«li.     C«*/^.        Ittflttttl',\.    MM.VSt». 


MMH 


r«»/w».   ••>/«4.    CO*/*..      MTl^oATlrtt   «««k*tl». 

M  9i«.  n 


•MstTlb 


fUlP^^M    tUIMMrwrk.    M««  ,M,«    Mil. 

■^  ••■  •••  5I».   la 

OtcwI*   CM.Itll«Tlb»    Srtrtu  ran   M^MUIt. 
•'  ■*  »•  Jl».   so 

»2»e«»«a  •>.?«  M»*a  i,»f  M«t.«Ti»*  aatfriw. 


••-••«  •»•  5I».      • 

«f  lawamut 

•*ui*ikiw  aruairt 

«  «nu»  ar  MM  e.«T«gt  *«*((«>  ts  |i«  „|,„ 
i-ltin  »r««n«ie  »Dk'j*fti  M'  4»*r<>Tatc  «m> 
i-»««-*Ti«M  «*aur  THi  ii>r»«Ti'MS  t»e  c4»«aiLi. 

•"■•••  •••  )■••  la 

••lK«|aiiMT«M 

r*\.umimtm  aBctiviM 

▼(•T   a->«Ji«,C    ••■;   •t*MMtnr«T  MfTNeiM  rw 

I'ktnrTvT  «M'4aNtca.  jitr^iMttMrna*.     m 
••^•••»  Ml  )U.    • 

••laraintiiarsM 
»••»  "tTMaM 

••et  ''»M«cT(«iaTfc>. 
••-•••  tai  51, .    , 

•oia'4M< 

cLatmeiua  a»T\Ktmm 

T«.fcji,Tfoj  or  *  M<wMT  tf>  r^^o.  *tMtac« 

«-T*lV.    .«  .«   TMC   ^^m^  a*   DtrTTIM  «• 

»>*  T«.i.  .NO  i«j»cTiP»  i«ro  -let.    " 

••^^   "^  51..    I. 

•eiat*tf«k  MMVtaKN 
■i*e«<t.  <u.aT* 

oi.rt.«to«  STMrotiHciKB  iiiiriWt..**!*  au-w. 


»--^    *M  81..    li 

tuf  •man* 

•••Twa  r«MtC4ST|i« 

c'Li?:!':"'"*  *•'••*•  '^' "  *•*«  •'•• 

»•  3I».      i 


*"  oajrcTivc  aie  »e*  «witc>tTi«*  krasM 

r:!:!*:::*-  •^'*  »<*'»•  •*•»- ^JTT 

»■»  5I».      t 


JM^lTu*.  t»«CT»  .r»ubT|»,  rao.  n«.t|»k. 

**  SI*.    I* 


■»*et  ■nict* 

fV    ■!«•«•««    U«    Tnf    OTOLITH   OMa<i«   Ta   Ttl  T 
»»«T|»Ul..«    t«S«).|'«N    »»    C»T».  "^ 

••  31..  la 


•^K^LaTiaa 

!I!J:'2r""  "»'»«*t^  «•  »••  ear.  ^" 

^«  9l».  la 


«tMT*i.  tamuriM 


Tf»M.i>«»  rc«  ■■Ms.ina  coHPurra  atklMUiTv 
Cile.i.  a*tia»i  t»i.r-*ronaMi>|i«  ■-.e-lNt* 
•''■•••  •••  3I».  Ja 

•MatTik  rwumw 

MTtuitt«  laarvtciaci 

ll««  »H*<T  |UM«>T   i*at.  • 

»l».  M 


«UtTH.  araTCHa 
arilMTirit 


•eitfaaiok  xaaMMiiw 

viaaoTiai  txxjartt 

••^■•^  »«'  31..  ta 

Hiwttaiai.  cwiPWMT 

•J-i^jiat  »«•!»«•  rga  OMriu.>T|0«  C0«.Mn>. 

•OBpn^WaTfHI 

aiaLinaaf  iiwt 

»  I  iTt«.T,^(  viavk.  o»  nw^mwTioa  Mrait..L 


**MM«.  MMHta.  aicevT  er  i««UTi«aTia««  ta 
»T»iT.i  fei.,(,.o*.  aiuMCH. 

•"••••  •••  Bl».   M 

•iHN»  €•««•«.  rr«nM 

•  T|.«.«..*(B  T,o-rH»,#icL  '•att«Tic  eogarta 
.••9  o>f  iT<i.-Tn..MLrw  :ei«faT»a  »o»  uk  •«  ,» 

.-«*«rto  "lUIH   n.li*«T   C»«Ta<W.   »»»Tl«.. 
•*-*^   tW  31..    JO 

3lai>tS   (ttt'lMN  Twaui 

TMT    K'V>alMTIM   ».eur|0«   MB    COOkllW  P 

*!^i*!  »■»*.«■««"  ••»»«.l-'  M.   l«rriTia«T'3. 

"   •■    »••  3I».    *» 

eta^M  imteowwcraai 
■TM^aM  Maawnev 

f»«o.     TH»  arvia.!  .rco.r«T  x»  4  r ul  jjoo^  1* 
a-MCa.Tc-  .»»».ic4T|0K».  -wiJ'ir 

••••••»  aaa  ji,.     a 

•la^t  tmieAMucTM) 
•>aaarT*i*  ti^viricaa 

ooivct-'SivfaaKH.  •.•."tTKte  .•wi.inta 
j».a»t|i.,  ,m^   I   »o  .  «   .IT*  nUi«VM  t«|a  o»   ie 
'^  "^J*""^  •"'»*  «•  <  3».     l.4iuaT|8i  3r 

4"<lt..au    V4«>CToa   0J''3«k. 

It  3I».      • 


•Mctatfirr.TION 

J»»"M«T  at<caa<>M  mj  g(.ci.oM««T  in 

•'•twin-  BedMvriitok.  «jMta  ,,,  m,. 


■•ale  CMwuHieariaa  krarvw 

*t~\r*'r*"  ""  ew-jNiMTi.*  a4M9  trlrToN^ 
••Tt«  •(L4TIVC  ■cTto*  >cT*rc«  nmt>. 


•taa»»  aaMiiaia  artTta* 

4«TUiBea«rr  otataM  t.tTtas 

»4«j  u<.i»(»-To.»|ir  iMwiaoaaiaTM.  mt«  um 
•.-ii»-CKT  iUTa<«raT.  «i«er  a'^*. 
•"-•*  eM  n,.  M 

x»  !ii  uN»»<»-Ti».»lif  CMriaoNHCMTM.  Data  .•« 

•'■•••   •••  3t».    10 

.^  !!2  ««'»^-T<»-»ii'  ca»iao,iwaT.».  oara  *i« 

I^UlJ-fM    tUlaMi^Tk  wsiaaNC   40». 
"   •••   ••♦  •»!..    30 

•««air  •aaaiaa  ivsna* 
4VTITUM  i«aie«T«as 

f«4LU4'iaN    0*    <•■    w>«luiaCCTI0«4l     IMT(««MaT. 

:;;!a:::':::  •*••  "»■•'  •*-'■•  iiJi«i?i" 

••*•»  a.akiaa  avanaa 
cTvli,  etrtaai  tTaT«a» 

eivii  ■>m«M  -.aM^a  sv»T>a  arauiaocaTt 

»•»  3i».  la 


••*«»  ••■kiaa  avtTcaa 
a<TiOM4c  Mnaac 

••T4C.  .4«aiaa  ST<T(r,«.  "^  wiooa 

»«  31..  la 


«CMi.  B4aMiaa  tvarca* 
aanet«»iaa 

»T'«c«  •4«aiNa  4Cit3a  scttcTioai 
o»»ii»o«  fnoTi     •ar.#;T  .«4a 
—  i»a  ot..  U 


4  aaantaa 


^u  aaviaariaM 
.^T  riaMTiaa 

os^ta  aaoaa  Navia4Tioa  aao  e<»*uTta  ualTi 
4V4ku4Tf J  ja  ta  ».,ov  .laeaavr,  " 

aa  5i».     I 


aCaaTMMMact 

ko^  ««<iat  ui«u  <«.sua..caT«  OP  rat  eoLOaa 
— —  -»a  51,.     , 


a4<Ma  TM«atat 

T^  0i>«v8e  04«»  s*Tiu.iTt  r«acatM»  avtrn. 
T««  r»45|.itiTT  0.  T.,:maa  a.eio  siLt^r  i\  aoa. 
j;;M»'«^"T.curt»  a.  ,.,10  aJtreiiSii? 


>irt 
tauCariM 

T>»    IC'IO-ICi  «»   ..P^.Tieai      4    M«vtT   e 

t'oao-if  t4fl«TH  i«  iN/-<t4««e  I  nnuiji  ujul 

4^TJ«.-(    II    JoritT..  — «W«-I|»|T» 

>•»  31,.  yd 


MTaCTvas 

(.••alarictaec 

M  Bl,.    }g 


•nuP.Tiaa 

•Tak|o«ua«ICt 

...Ji'ii"'''"**^  "•  •»'»•*•«»»  oa  aaoaaaaaci 
4»..aoa  OM  31,.  „ 


•Cau'4T|MI 

t^aaaaica 

T»»  rc-»«n>c»  -*  i.nuc.Tioai     4  «uavfT  o« 
t'oao«if  t.«aTH  i«  iwaiaaco  •aoourTiviT*   «ari 
«'»ja«»  f«  ao'KT.. 
f^-f  lat  31,.  u 


IT'.i.-^T.Tf  u'rr»;Tio<  w»  krrTaeatbarT|r 


a'>i«a  aia 


««U4«TiWiM 

•vaTaraia 


caiaf«vt 


••I  « 


ri" '  ■"•"••»«»•  •-'  •w'tic...  »amaTu«i  ('r 

T*aiii«iu«.  «ao<ituk  4T  •»«>  e. 

•!  31*.   la 


acu'Tair  laauuTiaM 
tt'Craie.*,  eaaoucT4Nct 

to-e\K'i^<t  B(CMtai««  la  iavuuiTTaa  tet.1-1*. 

tIfCTaea    »«■   MOLt    Ta.«avi*T    |v   ej*    C*TtT.|.t 

t"CT»tc«i.  .«>  ea>ic>t.  a4nataTict  r»  oaTanwoaaie 
ViaM«  c«.«T<Lt.     4— lagtM  -.larmioa.     'aTirii 
aaiMia.     oMiitiT  at.>j«t<i(aT<.     •«*T|t4L  xtoa^ 
T'oa  1^  KX4«ueu  4aw  ji^fKuiftV)  iiaMT.     "^"^ 
•-^—  -»*  31,.  n 


IDU-KK> 

-"••»  4ui'««Tfe  t>CCi»9Mr  TLita^P.t  «*iT><fa^ 
••1   .•'•ILMa,   Ct.»,»a»t.T.. 
4'«-aoa  oai  31,.     a 


:l,. 


. .Tie  aavat 

laCTiaa 


acu'raeaT4rie  aran4rM» 

oraiaa 


iTr4r,>sT4Tc  wfrr«>:iieii  ur  ixrrTaoa>»a>Tie 
I'.'JJ?*. '■**•"■'  '*  "^  l'«"o-««C"fBu»  .atwaoaie 


-€«U.    »Tuo»   F->«   i.llCtai»l»T|C    MN(«4fn.l. 
-•«-  »«n.nn»    '>.Wi4Ti.-^    IN   y4.uua   •Tun,. 
»'«CT»Crt    olT'ilUi  t. 

4»-ao^  Ta*  :i,.  tu 


f4»t  aia 


5I«. 


««U»4»'llii'.Tie  aavat 
t*^M«n.*  Laa  n««uthr* 

,,'H«»«CT«aiSTU«   Or    ««latis.(.»  ur>»  ratojtaCT 
jT»oa4'<i»T?r  •«.{   xc^.UTiON  i.vtSTia'rro  ar 
'^j»i«..  1-t  CM4*4ri'*iaTica  or  '.  si»n.i.« 

i»-HT'-<  ana  •  .(.r  t  Liaa  imo  aa  in  L-ajTH. 

"•  "M  31..     a 


•Cir'taoaaaafric  aa«*a 

«»♦«   .LTITuec 


•tu»T«if  aaata  aaaouenoa 
4»aMai,* 

T>*  roa^a«4Ti'<a  •.raoaOk  a»iKX<  roa  Tat 
aaoewTiuN  or  la*!.!.,  r.aa«to  .tai^n.  a.aTCLd 
•  M  o»vn.>»fr)  roM  u*i  IN  TH»  'kCCT*eM.3aon^4«ic 
l«»»a»  coN.(4Sioa  aa^rtia. 
4««-aoa  Ma  31..     T 


acu'rair  aoata  aaaoucTiea 

r«»t»l»t»T4L  a*oai.rrut  or  canara  f.iCT<eo* 
r'^t  'fu-'i      ITuu'lJ  "X  a»T>«-i»  or   mtk   •.. 
a'v4L   la  ««4tr,  rao<«.rNS  rm  {.ao-a*4,iTT  '%*ra4- 
T>na   t«M'<v/(o  COavTaorTIJN  a4rtai4iS  4no  T»fa- 
a'oot..  4N-»  |NM»«ca.>t  or  4u,ii.i.rT  rOi^WaTt. 

•«  3I».      T 


f'lN. 


4.* 

4 


'It    \i^   «li*4<>0U    t^aac   rtUCTLOTlONS   oa    T-tC 
'»  H-'riaoaaxNI il:  rittu.     aarToa  srai 
I'lO.  IN  Tne  •ur«a4t  »oat. 
31..    M 


atif^^Baaaiwrie  ■4V(* 
aiffiaTioa  trrtcTt 

j»a  •rakie.TioN  or  jjaiirariuO'*  roaakci  laora 
»iri»CT»0,«    Tj    TMi    >a.;a^ta   or    afOUTloa  raN» 
4    lfl|ttCMfC    '041*0    >.rNf. 

M  51..    IS 

•tte'T^a  acta* 

4'^4t.r«i« 

iTff»'T|ja  TMroTT  d»   4  aoNatj..Tiv|»Tie  ac.a 

J»    ^t'^rO    r..Tieit»    IN    4    •L4«B4. 
M  31..    »% 


•tMrraieac  B<i«»caTirt 

■raMamar 

againr.TI^  ga    Tn»    lwNlt4T|0a   liVTMOe 
t'atei4u.»   «utT4«(  >pa  cnNTiNUOwtiT  aicoa'Mi, 
r'NT4AT  a'<TtaT|4k  Sl«rt«cacf». 

M  0I».      1 


•tU'Tt^a  H4at 
tai.t|a« 


<-«N  ar*a  «4.«ta«  or  araota.ec  a4Ttai4LS. 

tl  3I>.    IT 


•ttTWf 
R.KTa«gii 

«l«tTi-»  o»  •«.r4i./atT4t.>iBN  ti.rrTae3(»  in 
4'jc»>t  kXbTfoaa.   4N»j44,  rte«.  «r»T,  roa   laati 
'*••*••   I'la  too  »la»,  iL>.CTaoMti   <aeoic  *•- 
"•.loa  br    tajN  |«  4l.>4lI>'  SuLUTint-ti  «4jft. 
rw«|r4i.   ^.uoltt  ^  IH.   w'<aac*/ejaaca   ill 
I'rtTaoCfc. 

IM  51..      • 


aCtf'Taanct 

4»aaMTiM 


>0«eaaT|oa  afCM4Nifas  oa  o.rtca  b,(CT«o^s, 
o».ae»   tt'tti^t  ON  gkis,     t4CN4Nar  or  ji.Ma 
••»-4'»f.N»e  tivaTN  .»   tiLvra  4t  >ro  c.     <>.««ie 
•••ot*  nxTi^i.      Sw>r4cr   •t.aa.NfiNC.T  rar.^Tt. 

r.i.tr'lLa  »rrreT», 

M  31..    IT 


aCti'T44a  ao«a4an«(aT 
fftt^m  oaaguaea 


c-ai  jri 


atU'Ti*  ecatITT 


•Ckt'Taonc* 
e<a 


l«afr|a»NT4k  aae»>.aTUi  e«  C4aa(<a  taCTaogr 
r"tl.  »rLL<i     <Tuu>cs  rs  NTTMutt  or  •4Tt«  ••- 

a»V44.    It.    »a4C'.    aaoa..rNS    Or    |.aO-«r4«irT    '«ar*4. 

I'Oa   iB»«».fo  coa«Taw<-f iwN  >4t(»ii,  1  .ag  T,r-. 
■«"«oe«.  4N->  laaaovcai..  t  jr  .ii.iLi.rr  r9a»<VNraT». 
4»-a«T  aaa  31..     » 


acur 


«"!•:  laaatci 


ti  CtTaacmaUTT 

•  iNfic  o»  •«.T4w/>'iT4i-i0N  u.rrTaeo(t  in 

»"J»Oiil    kXUTION*.    tK>j4t.    Ttc-..    ar»T.    .44    iNali 

'•••ta.  I»ia  aao  'INc  lk.4Crau.%csi  <aoeic  9t~ 
-•.loa  0»  ia>»N  la  4t.i>.*«.lar  t«,.uT|o.ii  ^.jtv 
C"»"l'4«.   «T\joits  >»*   i-r  ceaaca/Cjaaca   iri 

e>»eTroc». 

IM  31..      « 


•Curraaact 

e*TMa 

4()«0aaTt(!a  atc-aNi***  e.  ba.aca  ttfCTaoTe* 
o.vat"  t>'>.4«ac  UN  aN(9.     t«CN4iwr  or  si.t'N 
•aa-aracaNr"  "iT«»N  w*  Itiyra   4T  >co  C. 
•"•Ota  aitCTIiat. 
a»LL4'li*«  rrrrelk 

M  31..    IT 


•tLt' 


a«e«ia*o 


4* 


attr' 

aaat* 


I'aio' 


<>4a«io  ackt'Taoi 
»«.»'4C»  aitaaaaaCaCNT  .rr(>it.        aoitc 


•fwtaaiTTta 

Ta4C(a  STuaiCl 

tllVTM   '•l(ia4T|>N,  .AO   Ta.ataaaT  acCMaalf-* 
k'uPI'*   IN  IKvia  o>l^l-4INe  aaTrraitl. 
la  5|«.     T 


4a«a«'i 


•CL*aT«* 

41 


'■•TM  \  M 


IT.   •»  T-t  a>0I.T|v4  'i(C'^aaiN>T|0N  or  rart 
••1  aaoj-icis  a.  ri.it.T«oa>c  jo-aaajataT  ga 

T»a  -I..  r% 


«.«»  On  ST.^aa-r.  «eciiiLr  •«.suita(«T«  ^ 
roa  -tcNiir.  'o  .•  4t.TiTu-t(  uc  iiao 

'T|««. 

l»a  3i..*<a 

HNSirr 


»4.  0.1  STa'N.s.rN  anc«lT  at.'UKacaTt 
rf   ••eaaiTT  to  .»  4i.T|T>i^i  or   laee 

^Tt«i«. 

f*  51..      « 


|f »«-«  ON  NutH   Is  caoafo  rirto  3Cv«f a. 
|aii»'<»T.     ra.aci..     4aja»|_oo»  rrrtCTt 

tr   IN  eaosk'o  hcl«  iuh<.  •.»Titjk4a,.T  tmi 
•*»*«.    |T»  aai'Taua  iNx  Cjaar^.TDN  la  T«« 
If  »»ti,". 

4  31..    a 


•caaaaeiaa  aiia«T4Nei< 

atakinaaaaMlci 

taarrit,*  «.T.*|4,.<  (ua  au-UL^a  4a*£aai.ir&i 
.  ••4*'I4ti.r  .NNOfitw  •la(IO<.*4aHv.  •*"*■"»• 
4a.a*N   TM  -.1..    I, 

•CN(a«r 

aa4<uati«aT 

ot'it-i.   jr  •  eaieatfcTka  fo9  rt,ut  -jloMTt 

«'4»u»r»1..NT. 

4-.aea  a*<  51..  7> 


acataar  'OavaaaiOa 
e^aaaro  a4aTiett» 

t"»  c>>Nir.<4ri'>a  .r*u*<\.  arTtNxi  roa  Tac 
■^ooo'TioN  or  ia»i.L.  r-4««tD  «c*it«M.  a4<ri'u< 
•  •»  orvtL'fi  roa  uk    in  tht  'LtCTrOHTMO^MANir 
!•**••  t<,s^«»iON  aa.rrs*.  oMT3ao->«i4«u 


atNtarr  raM*aa«iaN 
raMaiakic  faiMIMt 

b.o»  Tfrfra.rvM'  t^tk^ionic  aL««>4  stuj. 
"r4SuatKNf«  <*  ti.(Ci«3N  TcNa.a4ruat.   CLl-raua 
r-NC(..Tr.t|i^  .H,  »..r!  .wTtNT|4t   ta  r^  .l4$-4 
*;!lr    "   >.Oa.Ttaae,A,jfc.   Taiaaijaie  cj^rVrNt. 


atNTaaoaiCTia 1 .etac 
••Tta  it^akict 

t»4to4TT'>«  or  raTiaoc-cci  «ao  cntirMn  -m. 
.'ala»s  4<  a4Tc*  aoLwUloa  ta->iC4Tp«a  in  t« 
•  •Tfa  s«^<i.T  trsir,  ^r  uaia,    rvMarr. 
-"-—    0»»  31,.    ,4 


•CMTU4kar 

ar4tuaci«aT 

4N  ivf>)a4TiN.  ri^»  c*i.>«|acTair  iaTMaL' 
r*oac  ro«  rOaTiNinuS  runtjion  la  t  ataa  t^ 
.-a.Tiiar  f ^tviaoaa'aT. 

»ia  51..  iw 


•CNiaaCa 

a»)iei»a|aT*T 

fT»oco'»T  j»  f*ataiatkI4(.  ».<OCK.     kVMta-«»   IN 

»'-of«.     .«te4'T|.r  »vi  >rtaTto,s.avaa.     a^vvioLDa- 
i'«i.  aoti  or  ^va.  4N^  aCi.aca.,  rstnTtia. 
4a.a«N  aai  ^  31..  i» 

atM.4ana  na  ii«XTnr  aCTioai    TtaalaaN  «eaT. 
»»•  ar»ij->   i/a/4i   TS   <0/«/4<i      ITjrT  or     axracaie 
-'iCt"  roa  ra»T«4»ic  »rTivtTT  a.  ivvttria.Tioa 
0'  Tmt  ctnNrraic  'oaiaiiH/Tioai  raw  CLCTa-). 
sT4Tif  t^i  oTMia  ratirts  4*  a>T(  aaeatkC  '<aiai.ce 
•  'TH  'iss-iei.Tiaa  aril.  "-t.-" 

4a..aea  i«4  31,.  la 


CHtvaCa 

kTvCa 

u%ir  a.NUTioN  c4ar«4T>MT.  uu4aTtai.T  ra5aM*u 
4'aoaTi     «4rt.T|aN  urttlt  Oa  Tim«  aix>^aia. 

t»«l  ».PI^«aoTfCTl.r  <t(NTS  4a4l«<T  INJU4V  IN 

••  1441  Si  I  5a-L(vt.i    a.aN4  n»  n%t  Nruraoa  taa4ni4» 
t"»N  'a  c'rr   V4a. 

>ia  jl..   la 


Tuatt 
«4VI  Tu«r( 


■Ifl»«»    t*w   JT.»t^»CUL4Tin>.  coaoiTioav 
^lAiriaa  aaC'aaar.a.vt  o4ctu.<Toak. 


T*«>,Tuatt 


uTIja  <»  »'SI>  .aja  (k.cTant   Tuac*.     orw 

4»  \  t»4Ci»  a-«.    nca4«siM«  t«.tcTi>>N  T'"»»s 

•M  51..      4 


•tai-«auitoa» 
a<a« 

i**i  <'^ONoTic  Nisc'sf  lacitCNCf  raa  ruaacr. 
4«'«ea  eia  "i..   la 


•t»i"tai(H.oa» 

afLlT4aT  aceieiw 

H»H.»i  aao.iMO  a,   tae  u*ufi. 
i''lot"H*.«nie.L  ruia^T  i«  uaia.  riraic,. 
4"»««a  014  •!..   la 


acai-taxaii* 
aaraanLiaa 


Tuart 

(a4>>ioi 

"f»4ao<.i»a  or  >«a.r'|4a^.«|N(  in  NaT  Tiatut 

44--  oa  Nutie  IN  caossro  rifto  oc.tctsi  rllTSIClI!'' 

4taT.  44.  ..     ra4ac'.  4»-ao»  aai  51.,   la 

«*t  31..      4 


It  talTcwa 

I  k4'4i4a  (..(.u^tion  or  j.s,  .aav  siaN4L 


aiao.T  aiaartet 

M.4U 

Cktss  ^■«ar«ct  'HCfistaT  roa  ^4t»  riaia 

4'iar»acc-i  »L«sri's. 

M  01..   la 


DO-m 


«t.*tTtM 

•  '1L4-    «!•<   .^»   k4«4-'t«>«.<    4k«ttf>>«   MS    ff.   ^%r 
»•  5I«.    I* 


l«ir>v^iv>t«tj  l>ni(iT  •utOMT*  iMtti] 
r-«  •Ml  i<»lc  >l*<lw>.<. 


T  Mt«H  »acai«ii«v 

Ti»   M<-MI^|SM  iri.fT«w»  Live  9»  OartCN  l*t 
I*    T>«    ||«.T1   <ac    «C<tO>.      ITTtnuiTIyi    tf    , 

T'^"*  «••»/•   T,.^  «  ••«>:«-<>l*MrTta  rtu.  »»• 

C'LL. 

r*  3I«.   M 


I  OK.      • 


•C>t*«atM 


"M*  fiiwe^t 


if  Mt.  »k««  ••«• 

r«'(.n->L*c-<l(   'uO*    l^    thi    •iltM.-'kCM    Ti>4aw 


cHlHMIICtL  •'Ml** 


3I<.   u 


FAJ.GKW 


NrfT«tIION 


Coil  •Ml  j>  <ti.<>«  lATnialM  ■■o^»w. 
ft*  >!•.    >• 


•en 

•"<  M«c»i>'^  «Tk**«<«-s  !•■  Tnt  Cat, 
M  'lit.    U 


•OKMIM  fMCeM 


•<•  •kM.Mii  or  ci>T>iM  *i»»cn  r*  niorc-Ti»c 

••Lk  •fttttf     0»T>at.aTlwti  or   CuatrLt-rv*v  va-w 
»'i—<   ••»  Sl«.    13 


Ml«« 


»   •IK.I 


0*  r>»kOtl»*   ttrtaniojcs 
}!•.    IT 


•row*  TIM 

f***.*^'**   roknoi*  r»   iLOKwtS  'Ml  lm»>'. 
>^I0  »kO«>u.*«'    •01.*    C«Wli    auMTti«.T   MtaaVM 
■»»T.   hc.    ••      TMft  COktXa  y    411  c>»LMI»tL* 

•'•"t"  ii.'ftuv  *k  *«»reT»n  »t  t««  r>«aac 
I*  Olt.  M 


•on  Mi«t  MtwiAb* 

tTIMt 


u»«iTi»irT  m  c«»r3  (>*k»«i«c  >*T(«iM.t  t« 

M  31 «.   1« 


•c*«iTt»iTT  or  e*«r3  k«n.Miwi  »aTt«i4t.  tb 

■  "tCT  hr    4nm%Mt  raa4>«(NTi, 


Btau'Tai* 


■tMJ 


lU 


••  }l«.  U 


•capiMivt  MtniM.* 


WKVTh    »  •OHM»IUS»  a-TyaC   CM«il«t». 
91^  i|».   H 


1WMIM   MfniMj 

IMM~ 


SI  4 


««a»n*lllak  a-TT^  caaatct. 
1I».  U 


IIMMIVC  aaTniKj 
•••CTV 

Maata  1»  fO>»a»niek  »>TtM  CaHth(». 


•caviMive  MmiMj 

•"•ITfVIT* 

Ua»IM<IT»   or   COT)  al»«.e4lM    a«TC«iM.«   Tl» 

l-»«<T  av  acOMkM  na«««T». 

M  il«.   K  •« 


M»»lt?»fTT   er   C«*r}   »iai.tf<|«t   atttKIM.    to 

i"»KT  a»  «r»«,M  v«*#^aTt. 


»e»»fatLlf»   »Ti«»    f»   jraCsflTlrtKt 
t»1T«  »v  «'itf««kt  »Tar»ra»n». 

-*  " — n  3U.  10 


!«-« 


}l>.   t* 


taa<ict.rcT*tr  MTt«l4k» 

■••e«0»««C   VCUtMONT 

aK»f.i»»  aaoraattrt  4t  ri.<ao(LrCTaiet,     T»a. 
a»««Ti«i   -w*c*ata>I   .»   TM»  ei'UCTalc   :o««r4ati 
f'rcTao»t»tCT»»t   'oa**>aT«l   OaTlcti    «IM*T|ai><i 
■    at'CVX'Tl   a«r**tM.tl   rcMrie  rfi«»TMTt, 

■!•  itt.    U 


a|^«ea<»t   Ca4ll«Cti*I«Mei    »>•   »»n.lC»Tf*»   •»» 

»»»»oairt»^»c  ••*)  :(>"»sJin  "■•ortfcT«j-. 
r'no-<*x'rte   a*T'<t.it   T8  a|.|io*ivt  f|*C'i|T«v 

VTM    It   a4>IC    tMl'TIa*    *i«   CiaCkiC*TO«S. 

-»a  OK.  I* 


Tie   MTCHttiA 


•itTt   »Utt 

'>*  at.«vi^  J-   t   T«i,   <l*roui  tli.a  jMvr 
afta«»|t»i.    tv<    ln>aa.t    >jaclk. 
•4  :l<.      4 


••hi 


»T|.»i 


iT>uri  i**k  Mi  M*.M(T|{  ra^rcanik  a*  Tata 

r^MOatta'^le    ril.-».      <laa«u.aT  ril"  tWaTtCtk. 

•  •"iTiTiKL*  »»oa»  •t«»«u.'»T  rti»».     aortrt-MM. 

■•<^Tia»»l».      'LfCaOa   •IcaMCaT   (>«  fUCTaOa 
»»  Jl».    IT 


'la*as  itTwriCTtci 
anaraMtr 

•aLtU'lC  *N0  auOtivo  C<i4cu«rfnin  »• 
.xiTi^Tte  atavas  (*:.ii.*a>  oiraoa.   wtvohi. 

f'»lC»    Oa    <aou«T    ••    k'TOklt*    ■^a   aiTT»ae». 
,'»tC»   or    caiaa  w..  BMLlkTICt. 
«a.a«a  wa  9|«.   |« 


nets 
n(CT*«K  acMM 

Ti«oatTt(4i.  Mr<  c**caia(NT>L   |MVttT|«aT'tg«  or 
Ta<a»«ras'.aaM  cajavras.  aw  or  'actiwr 
"•^••i-'ai  'J<ia«  »«•»«  rsuTLvat  IN  rMiju«rriw 
.'Ta  .   at«M*aT  *.«D«i*0«jr  CiaCUIT, 
*a.a«a  ••«  91,.     a 


tuavTT    ■>«    HMMaa    a^*    t.la|T«    OT     XtJlJT    »l.U|a 

M  afT^ars  rotC'Miai:  aniaTiN*  cn.iNX*«. 
rt  }l>.     a 


-.l.'^* 


I«i»|a«*»i<;a  (r*tci«  »aojm,ro  <»  a  mnk  jit 

ttiaw*Tla'f   ttk^m   «   Cu«iir    »«0— l«»i~«IO<»a4.   aL^I* 
»  •oal'V'ale  »»ata». 

M  3IT.      • 


•t4^ia«aTlo*  TMCoav 

M«t.fr|a(  ata«vlva  0i>   JNkrC*>«  CaviTT  avuvt. 


:«Tii» 


•TOO'  DKm^liW 
TaalMTM* 

•    "llja   »w"    I"*    ta<|klai  ua    Fja"-   aa««M<a  a» 

•  •1!0»fT|V»   ULLJi't    ^.'^flk. 

»--aoa  Ma  -"u.  »> 


•••a'Tuaa  lapeMakie*) 
aiLOra 

taffSiT-ittlos  ar   >'>«t>«-cwaao»ir«  c**:«iiia 
^>  «**''T|..(%T|'t  oa  aira-arn^ilM  fiiart  a« 
r  rtarn  rta  a<K»»f   ..rifa  C4>aki   aaetattt  waMT. 
a^-aoa  }ia  -i,,    i^ 


•rur    etiLl 
afacavttUTa* 

ri"«ata,f4L    ,^^    ,,_^,   ^j,j   j^    ,^    r8M.0^l«« 
»*»Tt"*    l1'iie-.»»-.-t.    'jTraiCoa,    ^K0«-:».  L- 
•  •rr  raT.<rTs  or  ».   k>i.|.   jat^.-ua'^It.  ua'^^. 
"•^Tl.*!,,    Lr'>eiar.k,.ra|,M   »t,o  a^tOaUl. 
»a-a01   Wt  31,.      , 


••Ml  enkt 
a»«l«H 


*<|<|ie  BTntaie 


»u*'P»"»iT«i.  raa^faTU*  ST  vtoc*  aawt*. 
afaaoa  *•«  -•u.     * 


••Lu'  i|  arCMiiie* 
i|IO  rv«a 

l^uavt,   j»  aaaaaa  «<•  tiairt  or   'TiajT  '(.on 
-    «rT<'ra  'oicaaTafc  anTartao  r«t.i«ac«<. 


»•  "W    "I 

a>4i«a 


ricia  tiac  imMimTnw  •mm 
e<^T« 

a  rctf  7ai*aai«ok  oa  ■latLTW  arnoTli*  v 
w'aiT.|.ia«i  aanaa  wm.  ((aroa  -taTa  to  aia  axiT* 
Ta»r»tr  f'^iTaai,.     rt»'i«»  «iia  Thjt  or  a|'«na>«t 
a«aeT>k«  T^  «ti«   HaraaaTiON   IN  aaa^efe  aaaa. 


'ik.a  eaatiNi 
II  am— 1»  atlOMT 

acacTTNtai'  wta  mv«t  ra««avta  tTvoits  "iTa 
'"aroaaTfva  atka  •ee>.t«»  «r  mlunt  aanict  aT 
■.•acaaafci*  "tim  anaoiat. 

I»T  si».     « 


X<l«a  ar  >.T0aa«(a.3>>ft{N  'ariLiaaT  Ttaa  Fiiu. 
C'LLI    Ol»aTT«lY    T»ca.    aa^arx    ataT.    »0.    ii" 
»>aroaa>a-r    j«    «u»l    ..^^    *IC%a«C   »>*    !t<    -  yva. 
'I''!?-^*''''*  J'rrt»»\i    f^TtaOaaCNTai   cav'jiTinHv. 

aai^aa  oai  hik. 


•rur   ecLLi 
t*4et  ctMi 


MT4k  cMaiTiaav 

(aarac.'Nr«i.  »*v^,.»\\,.k  or  caaapN  (b(:r«Oiia 
••■tt  'rij.«i     «rvBtrt  (>K  aCtMirit  j»  •4T(a  a». 
a-v4i.   IK  «••«€•.  ••ja,.«a$  «•  {raOMtaavtrr  ^a,,,. 
i"»a  t»»,,^j  roa«Tai,rTij«(  a4Tca4aiS  «ai  Trra. 


Z' 


•■>J»« 

4a-aOT    oaf) 


'■*">»><•>•>'»  XT  4w>li.laaT  r»am«aTS. 
ala.      T 


a«ku4f|  arCHaNte* 

'•#141.  oianfTiak  tMMTiMa 


uTt^^  ar  Ti«  «<»iaa-tT*«act  UuaTio^  »ob 
^a«t  J*  TMa(f^|at.at|tfNaL   vOaririt. 


•ru/ ill  art 

r|fCTa«CM(N»T»T 

kk'CTaxTft   la  aaMTtaouS  artMorCN  »\.tiy»\,)t\ 
j^tJNf  ►#  aa  'LICTarvvstat   Tw  Hr>aaar<i  a.   lOafOf- 

!•»  n«ia»   tTk^ta,    THa.   aroaOOC.'   'LU»a|a». 
•>'t>^Tac««i  Ttraoa'M   «T»TTa.   raf  avoMix^ 

liPfNiTaic  ««I0».   »»»Tta.   aijr   aaaic   -  *«<?«T 

a«H<k>TCM. 

n  *  »•<•     a 


•rur   OIL 

O'CtCL   tMINIt 

IsaatHi'ariON  \V3  MTOaXaatcatan  ja  ai(«L 
J»T  niTLa   la  Tat  »ir».ni    ISOMiallaTr*  or  ta»T 
•xaaariK   na   aao  "-N>,»'»Nt  aiTa  raci  aoioa  ii 
«•   a'|.'4^'«at4  4t  '4i>(,tri   «a<  C<«aF«4T0«a4aMT 
•••"  aaM  vaacTaonrrat. 

1*1  3I>.    10 


a»U«aT|OMai.  aUBkTOM 

t*4T|<TtC4L   OltTattUTIMt 

•Taric«L  i»ae*  or  •  cl4»»  •*  cntin 
»"aeTio»i». 

•TI  31,.    |> 


riN  iTaaiklTM  4MWHITIM 
waNua  raaec 

aaa^^  r«a>-c  tTuOtfl  gr  t^faniN*.  r|N-tT4atL- 

I'fO   aaoj(<-T|LI». 

«*■«•<  »»T  3l«.     « 


'  artiaaiT  p«MTa«L  *T«T<«t 
•  •lOBfl  NtetlUt 

•   Titc.taaaio  Tao-f«4aa«t  aaMttlc  COwNTta 
•'0  aiaiT\c-ia.4a.to<.  rONvcaira  ana  uK  la  aa 

••■«4airrC   a,uiL(    'LlaMT   COaTaab   tafTta, 

BT  3i«.  je 


•TiiaaT  rotrraok  trtTfas 
TaaNtreat  ai.aNCt 

•  |aLI0M4ra|tt   la  at>a.a(NC'   To   r0i»«aci4 
V'ataaONI':   TaaNl^anT  tiacaaTT. 
M  3I>.      I 


•r«.|ai<T    IMTai^WiTt 

|4aCT    aMNINO    «T«Tta» 

f«4i.k,a't<Mi  or  ta  waNlwiaccTiftwi   iNTtaaMaT. 
IM  a»Tai-   a.vt  a.LOi   aaaaiNa   IMiTauicaT. 
«*■«»<   ••»  3l».      I 


••U»f»  PLM 
aa^aTtM 

|>I*CCV<  'kOa  or   4al4T|N«  kaC4»r   r|L««. 
»*14»»  f\\,t  atTloa  aarji^ra  av   »  aaCMUW 
»»40l»kT   «Mn  BT  araoa'aaiaic  0a4«.      oie4T  or 
••»4»»  »ii.-«  NOTiuw  iia««*a  aj  aaac(«.     4||.4Tt«t 
rioa  ar  L<«Ca<  or  Ne>.TTN  atiai.    a«Tt«N4Ti>;4<. 

4*4LT«|». 

•a  31a.     • 


•Hica'  I  aaoou*TI««  OT  aicaoeNa>N|Sas  *<)a 
>l«.     0 


an,»T4  aMT« 

*rjtK4(«  attart 


aaiaaTiM 


Itvir*  "w  ''ONi.aiaanga  or  rooaiiTgrr  tv 
»»M»»»  aaa  ate«<*TS14(.     ait«   4s  T»<|  raiMCaT 
•'t<|Ci  f  *•>»  Klauk   laarcTiOa  la  Naa. 
r»  3I«.   I- 


a  aaoowTlwN  bt  aicaOea«>N|sas  rga 

ILL  -m.. 

<M  31a.     « 


••i^  rLICMT 


a»  isre  la 

an^aa  aaa 


•tta  avacualtON  r»  a  ru^iat  rONtau  TO 
•re  la  met  •Llai'T. 

■  3I«.   N 


••uia*  loaananeii 

a»i.taatiiTT  itucTaaaieti 

TatCaoTrM"*  »»»Tia5  4NJ  TaCIrt  »Il  I4»IL  |Tri 
4»4LT«I»  -(c  tviTt>s  (•  a«|;»  r4CM  .-OaaoatvT  \% 
c«*4air  o»  Taatc  aoi^i.^  rva'i  ja  atarjaa^Nc* 
r    •0»lTi«>i  r"  i^taa  rta.acc  ar  anrataraaaaNc*. 

a>(  31,.  It 


arvtrt  iiMeManeil 

TTNtiM  Hvtee* 

4  rt4at'>lLirT  «Tih,v  ar   4  N4««T|C  COat 
^-uaiiNfc  TrcMaiBW  Tva  vaaiaaa.!  n««  rutlN'a. 
4"-aaa  jaa  3ia.  «a 


aaauiiM  atx^M 

l-Tt«««TatLie  eonaauMW 

t.»  ac--iaaiN4T>aa  a40t4Tios  a«p  CsflklN*  aaaap. 
4*rua  or  lacLiuH  4a»ra!ja  aa*  tavrintaTri. 
loa  51,.  a» 


aaaaa  Ttvoar 

eaetlr   MTC 


di^aiaT  atuaa'H  »«  aract  TaavfLi     <wTaiTtaa 


root  TfciaiiBceav 


Olt.    la 


*T"CM4ariC   OUU.t   alia  LINITfcO  4M%MITISt 
a»L.». 

M  31a.   I» 


arasn  aiavcaat*! 

aaaaaaaiMT  ciNINiraiNa  ° 

•o'O  a»»vl»c   i^OCiiMaa.*    la  rau-rVT   MCLTCasi 
^•♦aaimtia  tao  -4a«ai>*aT  o»  ro»>'  Mavi-ri 
»*i<ai  4to  ttaiaai   ra\iawa«aT4t.  r«CTn«t. 
"  Tia  3l».  la 


T 


4    84Vt 

4»na»TiaN 


4a«oaHr-<  jntt*  or  sanna  aar*.  r«tT  acuTaoat 
4«fl  c»aai»i  aaaTi'xCk  at,<oBf<  a|T>   4 
a*eaor4LO*tatTfa. 

Ml  31a.  *u 


arao*  'Bia^CMataa 

»"*.T»«$ 

•l4ai'4L  aea   Tml  a4>.awar«T   ar  r(M>M  fa 
l'iOxCC  'aLLOuT  v«kT(ak. 

M  3l«.  la 


>a.( 


'4  aavt 
mmjt  oaoT  laaaaiariaa 

»t'"OU«  oa  c>«a>,|^  aaoLc-*^OT  Sfiaia  aaatariON 
»»ar»«   la  T><   4La>N0  aaT. 
a»-aoa  Tta  m,.   u 


CMI-  HKA 


••»«l.tMu«-    t»V 


m«tiM. 


•▼••11  ITV 

Ml  }■•.    >• 


ca>Mti«  c 


■■■teiM* 

•••LIMMMalgt 


•mxtn  ■iHikf  ▼■t^cTo'iu 
•••  ••iiMrtc  "ISm-iJ. 


••k**« 


1I>.    14 


MWirW  ■lUlLl* 

Ml'-C^<T*ll<Ctf   (IrLielT    •tItOMCr   ttWttlWt 

•  *•  •ui.l«Ttc  alkVlkAf. 


Ul^at  ■IMIU«I*I«>TI 
•■»•<*  IMl   i«MM«M 

•K.1M    IT«  )l<.    li 


••U««   T»IT|LM 

•«><<0|«« 

M  3I>.    !• 


••Wl"n  ■IMILC*lMI»kCt>TO>MI»«Ctl 
C<>40  nisnifuTiM 

•'•  ON  •'l<llTc*>^  •l»«t.r»  t><cwoi>#  ht  fttmri 


••M   t«Ktt«Tt«N 
■I'M.  »•• 


»  5I».      * 


•C4riiMI>l»    IN    TX 


L*««   TVITIttt 

■*i«raaci<M  MTtai*^ 

>«iio«  «L*4i  *'u-*  t»  *(i<arMcrit(Mi  (M 
»"  «»»-»t.*'Tie  caw)!!^!}!  iLfTair>Li  mtc-\'>l- 
CM  •  ii^r  '•^TkicM.  »»,'««TiM  ■*  r«*H  :9i»mitm. 


••ui>«e  ■iMtLt«(Mi**ci-T»>«rfwteti 

•^IMItlTV 

INTFUI'*    O-tmi'*   -T^M    '«twlMiLlTT 


•t«»u«|M 

TlI<H«L«Tli)N    0»     k?>li1     MTI't.!    O*    TK    r*4- 

(••*u«ir«  w  *4ii«  ».•  t.»  rw.LMt*«  »T»t»»». 

r*</M7t    4>/NJ<    rvi/*..      •Mr)^«4T|r>L  AlM^viTt. 

IM  9i«.  n 


|i^a«TMU 


t«ieirr 

Loc  t«iLu*ir*.  T>«.*aou.(ri«lc  «ri«»4rua. 

|«1  )l«.      T 


•MtWU 

•tl«t«   M   STl<«l«*   S*    tAUCMCu.*    T**4I*.^I<J 

•4  '?■•.    U 


4kT«K>M»«tc4t.  ifVi^Tig*  la  tCkfrU*  'taniL 
Mm^M'll  IkT'llr.  rikMIIC4C  l>>MT  <«,  | 
■(M4ll*-<    ■••    «u*«f<l«6<    44»>|lll«    «•«    tCy«(*T. 

M  )■»•      « 


ta^tir* 

•MtflMtlCH 


«"CCrte  aWOfitKnaif*  FBOM    «    teTfLLITCl 

e^U»i  a^nrii'TaA  »«fcr.44i«  to  •«o«irc  tcMMi- 

T«<W>   r-tT*    TO   t   •■•^•■.•••kt}   |M»TWWPCltT«T|'V4  ^T 

o'  e4^**i. 

M  3I>.      4 


•M4»«IT» 

»»I.MIIf  M 

•>«»»If«L   i^4»«i«l««.»I»  0»   i»»l>«k.TTlc    W4«-<ITt. 
•••C«0«T»j-TUll«.      ^lacKtlJSAk.    «T44I|  IT*,      ••t** 

M  3I«>    l« 


«l«ccui  *k"a  u*  4i.(.4Ti«)  k*C4»r  'ui*. 
(.»t4»r  »|i.«  MnTlw  rwriucra  ar  4  *»C»MM 
a*»?ir«iT  »v<  •¥  4*iie.<«4«it  j«*«.     atr4T  •» 

«■»»*»  H'  <  *»T|0~  tf.'-t"  >10  r^aeC*.  4*l.4T|«t 
(I  M  "V  l.«T»««  or  XOw"*  "fT4i  .  •>«THr«4T?*4|. 
4*'4kT<Ik. 


•■vtuTM*  imvMCMncii 

Xra«#<.t>K.  TMl  M4'\  rUNCttOM  «* 
»'««0«4C<.»TI»». 

•«  )!•.   M 


■<«  auPPtaT  (•ulMiCiaT 
•tt.lT4«*  «««uia(imiTt 

*c«r4>-'«  f»om.'n%t     v^ciric  arrM  li  ««••* 

k'ili«T|«i-  4v<  fv«i«4.r4i'rt  ri>i.M. 
»«  ]l<.    X) 


«M*iie  «u*»^T  f«ui*aii>T 
•n.i«*tLiTv 

Ou*kT(^T  nkitOUITT  »iPvl  JM  aia^e* 
••»Tt>»   •!»«.. 

4*>aM  M«  ttt.     • 


wi"M  ■iMtkniMM*4C«>r«-MM4ni 
■oeatt  mf^m  imlio  »>o>tLL*<«Ti 


WLr    tMP  <C4«'C(   i.1'^    TCkT   or  *OC«iT  "iTgak 
«'»fS   »CW    ■•4e»    |T"-T»    •IMIkl    »T»Tr"l. 

4»<aa<  M«  ru.  ft 


MUtxW  ■IMIkC»IMI»4Ct-T*>»«lr4Ctl 


'Lic^i   t*ttCL4  m»*f  mwwcrtiu  •vear  *i* 

•••«IUTr»4«    «la«    II    e0**O4««Tt   *M   xtHU'    *«• 
II  }!•.    I4 


rLTlWt     4aitCU.    "4>>    »N<WC«TIU    VfVMT    •  )« 
a><IUT*K4M    flllM     I    POMMUVaTt.     »IUIlU    Ml-Ttt*. 

-T»  IN.    It 


•Ma  aOuwT* 

T*4tatN«  MM 

»I«c«x»-^4'<»la»  ■•.r^aaltMk  4t  4»»^II9  T» 


••  iMTMcnariU) 


4*tlu.C»r  tvm 

Ht>T    l<«N>rt4.    •4»>tL    TfaVlMTuaC    4<I3   T«««4c 

>'a4|xi  IN  auHs, 

•"■aoa  aav  3l«.  « 


a«u»T« 

aaaTMta  ><MtC4tTI«« 

4a   0»J"TIVf    4>D   ff   raiKC«*T|N«   kT«eM  4a>) 
viTt  •i..->i.     tiwo  >ra«».  auaTH  •<aeT4. 
4*.aM  M>  -iH.     t 


■aktact 
4i.a«i.t  mftu 

Ti"»f«»Tvn»  4a"  •.«i>it<«  '^Otwrtarf  o»  r^ 
l-UT'lf    «Tata«T»i   0»    »i.«4LI    a4kla'    e«»lT4t<. 

a'a4«»o«.,  sTa'Mia  0*   «ek,  «4»u«t"  mea  «.»  Ta 
•  *a  «.     »T«»a<«T«  ■<*   ?••  4Ci,-J<4  aart  a(4tiiTC0 
••a»  »T   i«   ^»a  •. 
a»«-a«a  mt  9It.  «» 


•  |at.l«a«4#-T  ^  a(.»xT«  •(.•«iiaTre  w  ia«T.« 
4'llarit  «eT|viTi'»  b*  T>#  aaTiea  ruMTtaa4«T«a 
a*M4aCM  rraT»a. 

Ml  3I>«     a 


l(l»4»l«<rT    a|rr*a|aT|4h    *T»T(|^    «ND    C4'MllC4k 

»*aa»  a»  •.  c»aT4". 

4>^aaM    a«T  iH.     Ift 


••Uiate  alMlkC   t 


•m 

'Itr  a«v(as4i,<  e»  aabConasMTIc  TT#t 

C"UH.»«i  u»*«  arM-M. 

M  3I>.      4 


■a«.»arc  4*iiiitL« 

•aTlecO 


tab  ivSTtM 

•ua«Tir4T|v(  H'tTbiotte.   laMUMftrTTOCMtaicai.* 
aiTOMaBluiaa^Hic  u«  •'RtH.Mlc  srurltt  oa  ?•« 
a'Tto^oci-wnvkl'L  »MT«M  M  WiiM«ir  •NiaakV 

aaa  aa»H<lT»o. 

}!••  la 


aWMw  4«,bM« 


art 


'k'W^i  laiicu.  "4*!>  aaovfNTiia  ataear  ria 
a'aUT'hia  llax  11  eOr'Sakart  'Oa  atl4|.»  «,» 
I'Ta-ojci. 

Ml  3t«.    14 


'kiw-r    ^aiiCka  n4k»  aaoatHTlu  atao4T  '-M 
a»<WT»a4,    'taa    I    'oarpvCaTt.    attollM  Mt^Mft. 
4*   OM    *r»  5I«.    14 


a«U|f>CO  aiHtU  aCTMTIM 
raajCTTMICS 

errivua  kijcaiiaa  wa  OJV'MaMC  natiaviaa. 
IM  3I<.    14 


•k'au 

t<H.I/TIOH« 

Jk'axtXtT    4a«M*'T|0a  a*«aC*Tfrt  M   aaklX*. 
aa.Ml  Ml  i|>.   n 


"e4Ma4l  akalTIM 
CMVairak  taakTtlt 

"4'M-*'  J"  <i|Tai3t  "fTNO)  aa«  jTTtaaiaiai 

il»»«€«^    la  akd^la'   c>''T4|a|N«  CMarUNM. 
4»-aoa   M4  3I».      • 


KalCUOaCTM   acW4«CN   *T    auRjua   tM|«ta«IIT 

o»aT.  er  aMVkics  .  (c'lat^aM^  at»a»T  aM 
i   aCTaata   laai  tw  )i  "aakM  i«^j. 
M  -U.    I* 


a«uia«e  "iMlkC  aaMVt 

i'Tt   a(U*TI«H 


tM  3l».    14 


MkacaaaM  akMVfC* 

ytrt 

•t<T>««|>h..    04aNC    '■sD  aaOMtTic   avu.  Mtt»- 
I'NCt  or    uaiaut  ;j»u'n  aaTtarak*   ••«  Ttat^  aga 

u«»  oa  »w»i  Ltaf  «uarp»T  rkaaat. 
M  )t>.    ■• 


t4*  M  MkurioM 
•*M  r4«T«  fwracnrt 

aa»i.iata»w»  tridiL*  or  nn  xtar?  oa  tOkUTina. 
I-    LI'klM   ria  oa  TMf  au««,  CktafaT*  C«alua  tae 
k*aTH«(>.iM. 

Ml  Sin.     a 


a««4*  ■CaltT4*rT  avTaL*  a  atxdn 
■•aiM* 

(laTMtaaic  aaa>|it*  3»  acaatCTua*  acajrt. 
aa  «M  Ml  Bl».   M 


C4*  ■■«ltT4>*T  ■(?«(.•  •  44A»n 
0arMa*Tiaa 

a|'ae»»«xTua4t   Ca<ii«4«   la  UtaateTOAv  atT4k» 
•»»Jk»I>.j   '•sj>'  ru(O..P««iN»    I'lklarl    4i  arva4i.ip 
«v  Tmt  a«>),r<(a|,M  0»  »^4»  ao«ota  a«Trta<i  'Wixt. 
M  Bl».    IT 


|4T  •t<ltT4>rr  atTact  *  4«xM« 
aacMaatcak  a«a»caT|ti 


Coaaf(.«Tioa  4a"  l-.Tiaa«cTaTIOi«  i*  M|«a>rrN 
aaaaTi^af  ««rM4Ntc-k  Kaja^aTic*  or  rt*T4t« 

>'>afank>J»<. 

4^  3I».    IT 


(4*   ■C«ltT4NT   atTtLt   4   4ki«y« 

T<««Hnceuakf« 

a4Mai«k«  aga  ^>tl^>'Xnun.L\  a(t»uaiat  ua  r-f 
••M  a.  ka<i«oat,  'klvTauak  iNS«4.<roai.     a^taTH 
a<rtai*k4.      T'MiUUa  »aO  Tja»tTia   tkkOTt.     i^lT- 
?••«  a^i'i*  oa  aaa'  laarn  "•lo't. 
r»  31..  ju 


14*  •c<isT4<(T  a\,aTie* 

faM»  ataiTK* 

ak»«l~k'  a<KTa»a»  t%   iHcan^k  |NMk4T|»ii  it 

k''kll>-aauMu.«NT  •8t»rT  nnroa*.     r»ea  aM^rr. 
raaMra«o^M«a4i.c  4.«<Tt,«tDt-<44'oa  «ik  •jaa'ik^iioa 
a'Lkf  91'-  •«•  k'Mit-'iaa.a   4»acsra*  aat  T»»  aatT 
or  tnt  at  UN*  TUTCO. 

►a  3I».   u 


I4T  T«4a«aaa 
Ta«aca4Twa< 

HUT  f^HtTf'  aaaaik  TcaMatruac  «ae  th 
>'a4|at  |«  ajNs. 
4a»aM  MT  31 ».     t 


lk«UM  aa«ua  MMt 
kaa  vacMuat  atM4«cn 

»T»»lktTT   "W   C«IU    CaT«T4c    *TllurTua(s 
.«»4»T    a4M«    Ml   4|a.«t, 

M  3I>.     a 


a4ataiMie4k  SMMC 

»T'«ii«  Oa  cmaali.  ••aiLf»N>T  atiau  laotaTtM 
•'at»<   la  Tmc  akatae  a4T. 
4«>.aoi  TM  Pl».   i» 


CaTl*i««ic«k 
k*a(  VM 


■IXI 


luataaaalc   4h>>  M*rt<tgN|C   lTaaN>T|M  a«iaT 
.^4T  Ta4aiafa  TO  '^'ii—nM  CTkl^r«»  4T  Lia 


a'TDOi  Dt  NunaCai 


»l«<  TiMtatrvw  MataWM 

e4«,MtatT«a« 


«»  l»4a<>a4r|iM  »U»  CaLM|a(T*ir  taTaakar 
(fo»€  «f«   c0aT|t«/<u»  oataaTloa   U  «  nI«h  r9»- 
a«-i4Ti«r   raviaowoaT. 
a^'-aM  4ia  3i»,   jg 

MUTOkM* 

k»"»iaTU  inTia 

3U4kT|TiT|VT   HltTwiMIC.    laaUaprTTeC>«a|C4Li 
4iTM«eioi*4*H|C   "as  •taykMI*   tTjMi<  oa   n« 
a'T|C'a.f*NaOT««kl«k  »»«T4a  or  waavaif  4citaai  1       al 
4»f  a»mN»»). 

►a  31..   la 


itM  ncvirct 
■ani*  Ma'MS 

Lua  aa'TcacT  ao>ikt  ar acoN  TaatMlTTta  »oa 
u«t   la  4a/w*.it  aoauakt  Tasraic  roaTaok  T0«aa. 


■akTMCMta  4kkMt 

lar»»   aaoc'ttlaa  k*    T4a   «MatT. 
H  3I«.   ta 


•ULTC  akuw  alkTtM 

T»iT 


Outkiai-tTTOk  »tfu  oa  -<To«4ukir  aicaoate 
k'««  TVH    <iarii  »ti.tia  (i.f-«NT»  a-a  cOWWwNCt 

•a  3I».   la 


awToaoaoiki 
■•aaua  aoact 

TM»  i.a.cr  oa  t  a^TtTia*  Cvklapra  aT  tm» 
k'40i«<  4ai  ra4|k>N«  r j4»i  0*  4  HvaMroi... 
a«^-«i  Ma  51,.     , 


M«iai  iCMCntaaki 

i^'nwo  4M'>a» 


a*a4rr|>    .«■  tao  '•••■«,>•)«   .it-  a4n  «£iija  1, 
4'i»l»»-«i'»t4    4S   •4TiaTSri    M<    CHa<<M4TS»ataHT 
4*a«    ■•»«    «a,jT«OIW|»», 

Ml  .  31*.    10 


HEA.aO 
aiMraiRta  MacTMlcMV 

"  .  -    .      —  -  ^^ 

31..  ta 


atHMMaire  eaa»0UHM 

IXNt 


J-T  a.«k»   ra^Mt  aift'i    l«>t*IZ4TrS  oa  »a«T  f    Tm»  lo'Cai'  ru"au.»  »i»  iaioaarioa  CMMii^«S 

a.aaaai.    ...  .ao  -.ab.,M   .it-  a4u  4£,ija  -,.  j.   ia«t?Mi4T'0.  4a»oaaTiOk  Cotaricic^ 


k'M  a#KT«iH 

•  «Tui«  aa  MTuaa«4k  kiatt  aaoaaraiat  |<i  aa 
■r**?*'   '""Uk*!**.  ulafaaaa*. 
H  i|».     4 


loate 


laTftaafa    aatClaaa   'ITaOSOalUM    tr«i 

C»'»a4rTT«   Ik  L4TI>ct   »kr  a9$|Ti>,  t-ITa^MNtua 
i*«t  4atr«aT|j«,   |..tc««:Tin.  kiragara  r>«i}»<  4N0 
k'lli  4CI1VI   <Milw~  »-lts  rsaTMNitr.  aa('x>ata4n.V 
(.".aaTc  o»  ea>«4Nu^T.i.u  cartONk.  »4CT'<45  aa. 

»»fT    ^rv...tst    .    l«kU    rkul.IaaluNi    STNT^tf^lJI 
—  — -r,.,t-.-tHVi    faa.kKTl    lOa    MktS. 


a«4krTie  MOMTar 

4  ra«.'.te4i    D(T(a>  t«4li>i  aa  lar  araaga^r  ar 
•   llaail    Ut*t   MTjao».,^NC    TO    l.g   k"<«c»k. 
•" M  ■MK.      a 


le  aiw  ruMaCkt 


4"-aM  M' 

alaai'T-oiiTauT  Mvicct 
a»»4k  aaormiiMCNT 


31*.  >» 


>a«IM 


ISTfraiTf.i  OkH.lki.   IraTeMk  4n>ar4CH  TJ  m»¥ 
»"aak»  w'-TiTic-.k,   i..^uT/0-iTf.ir  jrvicra.  »■» .  j. 
aa-aoi  TOl  51,.    I, 


4  rcMta^aAk  ar*4ato«le  aiaO  To4..f4,  aaelktTT    alNtvaucTfoa  aaauakJ 
m.i'***'"*"**  «'►'"'»  <"   tkcaTia  on  4ak4TtN'  o«T4  ▼aaalatiiiea 

Ti.iau"'  »«a  a  Uk'-TuTtai.A  cou«s(  >x  oa- 
*»Tf    Ta.lNtV.    IK   »45i    if/*ir.f    T4Pt«krkaearia<t 


<■•.   M 


•TIM   k4« 

caatwaTioa 


Ta«kii»ioa  aa«a  j^M  auaai^e  ra  DiTj^Tioai 
i"aTM»a  ,Tjni»»  ^  Tna  aare  vakuaa  aar  tm*  lo- 
f»(.X»T»   «r(|a(    |a   f.jT   aClTuLlTc. 
M  SU.    14 


tTkTIM* 


alMaaucaiM  amiau 
••MaaiwiM  icot^uTtati 


^TM    IMItOl 

a4«$|.»  oaTicat  Si.a.f ikk4a?k  4*«Tia. 
I* 'Ma  M*  "I.,     a 


'•"•-'let  <|au(.4Tirk  <a>j«a4a  ,;ara4T|at 
I'JtaKtiaNS.   D4t>  aurjCIloa   .ao  arTauT  aaxttS- 

l*'«    SvlTCa. 

»l  3I«.    >k 


•IMawai  TaaaMMM 

»Taij»  «4,r  a«ia4wTiiM  la  karraco  Ikatric 
M  3I».  t> 


TIM  WT«|av«4, 

4  I  iTi*«Tviac  v-avit  oa   iwa«naTio*  acraifvak. 
.•la  atr'acarft  rja  Tat  acaiao  ia«|.|t4|. 
"-••a  M*  'l*.   J< 


•  li4i*«T«rak  aMiannr 
<«akMl««  aoaaiM 


4  •iakt"«a«aM«  oa  riakOtiva  T(rwN|e.ffk  la 
1  'Tak  r<kia>aft, 

M  3I«.    IT 


14k  aaoeuacnaaT 
T  CNOtaiaaiM 


T»»   .a\«f  na  »•¥  t-aoftaaa.   .t  .^acuLtt  ayajea 
.   ea|TC»T4  'OK   auK^NTMacTlai. 

H  31..  ta 


aHiTiamaau.lt  e« 

■aeaaaicak  M8»MT|i» 

tFrrcT  3a'a4si»  a..Ttik4k  a«a4.«TCas  m  gnn. 
artai.s  aa5at.art|.«  >    lkira<«Takkirt, 


ai«(Taa»«T4kk«e  cMaeuNM 
taalCMCueTMt 

staiCjk-ajcToa  atSt-itCH  4T  aunujr  uaivtatiTv 
u»aT.  er  a-vt,;s  -  »i.ai4W«Mk  aeartaT  rja 
I  aCToat"   ia»T  t«  Ji  >-44cu  ivkJ. 
aa-aoi  M*  31*.   la 


aINTaMMI.    COaautTION  CMIaU 

e»aM  v»<tck<s 

Tl*T$    ..at    C0.."UCir3   JN   4«m4  kkf  lack   jr    Ti# 

t'Ta  faa.n  r4ak|t.a. 

K  3I«.    11 


laraTMk  auioa^cf  tjii  STnaosijr  aaociCiiaai.  aiHraatiM.  cQiauiTiQu  (atlacs 

Ml   M4  5I».    1*  T>tTI 


•n  I  <aiMTiM  atMicvak 


4  *«»,'«  ga  cwaatkT  laagan.TidN  STMaM  ai^ 
<  'Ta|rv4L  racxaiiacf . 


■4T|M  •rnillV4k 
4iaLinM4aHics 


Ti.«T»  .cat  coa^ci'o  ja  au44  otaiact  ja  rm 

a»Ta  r4a»i  caaaik*. 

4"-a«i  (Ti  31,.   1, 


alM  Muaeu 

tacCTaun  taakTUaa 

aa    |ra  V.M  *t«   4    llat-or^klMT  IMU 
ktCTaoxTra. 

■a  31..    Iw 


4  1  iT»«.Tuac  *'««..<  or   laraaaATiea  atTait,4.  .  tfOurirLjai 
.i2U^ajr...i„.,..Tacn..,C  .•....„..  ^X^^ZS.  •>^,r. 

« <M4T|M  MMltvai, 
ifiCMTirie  «iM4arM 

Cuaai.T   af«f4a>-H  .»3  «r»t.aa»%kT   |a 


»U«»4a»   Oa  »Taaa*.aa  aOCKlT   PKasuafacaTi  ar 

t<(Cra04    a»sj»T»    TO   ,►    4kT|TuaC   a»    ItPO 

«'I.O«»Tra<, 

4»««M    IM  31..      t 


4a4kT>fi  u»  aH"re\.(>kOwerivr  ctn  »  aao 
^iraTiav  in  |ii^a4ar5  |a««ia«  k'jiTias. 


•la 
tain  laaM  TUMI 


alOa* 

CLCCTOIC  a I 


:-<tina  »(r   Tr#    I.MIIaTIM  «CTH») 
i'»Cc»4u.»  lotT4«.f  .-a  kntTi'AMMSi  T  afoaoia« 
c»<il4rT  a«rr,Ti4t  OUrcacacrs 
— M  3I«.      T 


T«r  a»--ajia4T!0k  a.oi4Tia>  4M"  ceOklM  aaoa. 
T|c«  or   14kLIUM  aakraigr   4„,   |avr«T|i4Tt1. 
""^    IM  51,.    J» 


MaitTIM 
MaanafttlM 

4iTi«c«T»j  Tot»k  "r»kt.er4i,-c  MfCTasKoar  ar 
'IkT  vtHtckll.     »  a^TaOu   li  "t.tLrnr  aja  Trt> 
"-iTk"t.   j»   «,T(   4V0    l-ICakMi  or  a4t«T   ajkTt. 
-    —I»  5I».    tS 


alM*! 

"•auracTuaiM  mitmom 

aara4a%Ttjk  »a"  aapatMTiCk  or  roMtvaaM.'* 
«'«CTacc»  v«c<wk..at-»ci.ir3  ikteraokYTi.  <itm. 
••.aM  IM  "1..   IT 

a|»|^4ll4Tt  •L4*TtM 
kviiTHrti*  ieM(aUT«Tl 

$,.'T.*<tS  na  uacT„4si    4«  •mtTf/i^.^j^it  Ck»»- 
i»*a«i   a"'>uk|C4i    4.»"  a<T.sic.k  aar#[ai|(«i   ir. 
••'"    "•   •".  "lltCU'ttl    3101    C<^>rOi^>Tk   .<Ma«d 


II  ;i«.  i« 


« W  I1W 


•■  taM.*»i« 


bM«i«^  t.<Me  n>«».,«tivr«  ia  far  a^  jrt 


.  '»'««■•»•'*•'.»•  J«»  ••x^iei'BCT  Tt»T»  >«•  t<t»*i^'«faT  «»  KMv.crro  tctcr^iCM  cowuktmi 

j^ocjit  ■>«.•?«,  »9»tiigMi  |«  *  crt^vt  •i»«e«.        «'tu'»i  »o  >eT*Mi^  i.«a  ei  •*•  SicSi^ 


I.IXM   •••f«U>l'C9  •*    (Nf   *.•   jTT  W'^M* 


k.**«ui  L^tos  '»t.*itaecD  'T  ntr  *^  j(r 
-•<•€•  o>«*t^  »vi'««»  n»i«  M«  am*  t»»ti  ,•« 

*  cMvaaiok  «|M  n«r«T, 

H4  Ttl.      t 


IV*  3I».    w 


»<  7l».    t» 


«(.l«i*fM  # 

«*»«ll>4Tt«H 

t  »jprM««rro  i.i«il». 

■I  }l«.    • 


■civ»« 

■uauTiMi  iiiiuM 

uwr  MtnttTioM  LwnurMT.  «u»»T(aiT  "iiinxii 
«'»e«Ti     •••itTio*  orrri*  Om  ti»«i«  )iik*»«i«> 
T»»l    ••OfMgncTtvf    ttlaTl   tVklWT    |MJW*T    Ik 

II*  )l«.    u 


'■• 


***ti*n.itT  cfMM** 

ri>ii.ii  trv  c«  l4<«*  M»ouTie»  pt  c*eiT|*i* 
..•^r  '>«»r.k»  •ITH  i>ir«Tw>«UTI»«  H|S4.|«Tri»*|TT 


»i  tet»«ri  vKiiur-«ac->fLrro  ti.ccf*«i.TTi-  i4«n. 

M  3I«.    IT 


i^f«*i»t.t  '<w  1.4k.*  Mwclc<riii*. 

••SCk'Dt    '<ieur    F4<«|k<TlllN. 

U1  ■>!«.     • 


ttimtttv* 


•^«*  rtmn»r\0m  MTnairt 


•«.t4Ml|WI 

■•CWIW* 


4' 


e«Mau*Ti«« 


kl« 


rrtri*  «r  jti  ««u.  ciMSTirui^Tt 
o'-*4«ti.tr«. 

M  3l».  w 


■»M4^T|ai« 

TI4  ^i«.  a» 


ii»-4aT'MT   «»»T.  an.   f   U(CT«nci«>te4t.  ST<T«n« 
!•    tt»   urtitaT  n<wt>4Ti«r  «4<««C    ••  ^M  T9  ••*  r. 
""■    ~»*  3I».      T 


•kM    HWIBITtfli   tW4l>CW 

T*4a«ttt«N  njivm 

»i»Lri«*  tw  n  }•  e*  tmc  «^«*  rrftfma  euatc 

•I*  •>!».    IT 


•«T  mm  mm.* 
■•■nj 

■•'<«««i(*Tiak  ««  MT0nac4<i«c«iB«  3«  oicwk 

J'*   »>*l»    I*   »»t    'llfcT"!    l«««*lt4T'»   o»    »»ir» 
••    ■•>l>^4-«^*r*    t%    '4T*i't'>    •*«    C*"*^TMfl4«tr 
Ml  IK.    10 


•«>w  •i*T*a(.  >«•  4iac«^i  MaiMt  Tisi  etu.s 

•  ••<    »»0l«^    *<»-«^   Iir»«f*f4«k,       «ntlMf    I.      «(4*» 
^-.«»«T    «vj    ««4(.T<|S    f>»    ^>UkriC«l      *l*'«*«WK*. 


•cia>^  CMMMiC4TiaM  rr»Tii« 

■>>(Mt<Tai« 

«    I  Itn'    'V^<L4'0*    4*0    4    tll4«*Lt 
Mt  )l».      * 


•bla>^  T*4Ma|MIM 
i»4«WICI«<IT 

•  i.'TtC«L   ••«KM»-1vkr4e(   •(4«  T»M|«4|rT«NC(. 
V>TN    >40l«<«t.     411^    :^t44«r    T*4M'tTT4<«(    MW 
»-»lx   LU"   ••!  ■•4Sv»«P   '««■   4   kOMMT   STATION. 
4»   »—    ••*  31a.      4 


*0>if  -jMraoL  *oa  (lacaa^T  nuiM  T(tT  -Cu.f 

«•-»   aSOMO   •u*.«^   t<r»«>><«k.    »ai.f«»   4.      -WSItM 

4*^  n  4aHf  <■  >aa  «0it^  r^nu^,. 
" •!  3l«.  So 


r**tm,  m  ■oik'  :w*T*gi.  eo  *tm*f*  m)  srmK- 
v'm%  e>  r-fwnjct  Chi.t<if  tuttm  ••«  4iac*«vT 
e#»«4tt8«i. 
n*  )i«.  sw 


•4'>l4Tt'<«  rest*   Oa   aUkCTM   Cau!»«UfT    4m 
•II  ZU.   «0 


•bloTiw  nuiMvat 


tC4«Tt 
■r •■!■•« 

N«i».  <«iri*i«  »w»  «  i«rr  *iui  i«Mie4TTe 
•*  }l«.  I* 


•ua»iC4«r* 
•am 

(•Moaiai  •aoTceTroM  (»  4  *Ckt»-*ff»eu  tocf" 
M  3l>.  u 


•MJataUrCMt 

c'vafas  '•««D<ieto  «t  rucT*e«tc  •»««4*y«*r  g* 
e«nM|iai  ••■i.'Mtof . 

M  3I<.    W 


*iri,r  ■««•  oi«r*irjtia4  4iiio  bifMriot  «▼•?«■« 
»*•  xroiw  »<«ac  ooawiu.  ««li.»«««  ••■  oi»  "t  T«« 
■••••^  to*M. 

*»>••*   •!•  )lt.       I 


— M.i'ii«  Ta4MUTiai 
•ritaririe  «KM4«eM 

«>»•«"»    •H«4ll»'M    aM)   gC«tkflMIaT    in 

k^iUiTiri-  eo^u>«aT4irgi>.  <wi*cii  n 

*l«  )l».    M 


4«tt 


■MVM4TM* 


3«v»lt«   •04«   «4»t»4Tt»i)  MO  Ce>«wn*  MIT* 
f*'*«.U*nD   W  4a  r.lOw   4MM4WT, 
M  1l«.       I 


•CtafTtO   IM 

■•eutOM  *4«i«« 

i<i^o»<«Tigi>  nvK(*>ii«  la  e« 
!*•  Li-in"'  •4*. 
4^n»  II*  3i«.    » 


•i.11^  tr*mMi 


'«»  »f«»«»»TM  4no  MttriciTT  or  •(•awraoaic 

^'T4t*. 

•»  »l«.    IT 


4*0  4w  eiMTaot. 


•Jtt  mjm  B*tM 


•I'M   M.'IT<aC    •   •.■9  •«IS4   )«4«l«tM(IIT 

i/>T4i»(i  siTa  M  «tas(<wik  «4oiOn(Tr«  iaa«Li4u  i* 
«•*••  «m'<  j«t  4l*ca*rt. 

N  9I».      • 


C4<cu.«Ti<(a  V  Liar  •larnt  ow  to  (i.cct«oim 

I"    To*    P\.t«a4. 

4"  If  Mt  3I».   a> 


■■M"tTtc   COiKt 

e<M»rfao  ••cthooo 

»  »i4»tafi.iTT  *Tj„T  or  «  MWKTtc  eo«t 
c'^MTtK*  "rHaiow  »j»  V40|4«i.t  rti«  rutl**. 
kf^aaoa  M«  3i«.  u 


C4>tia  (>#*au«««k  or  4rn  Cl.«««n  IP  i«m 
•"O    !•*•   '1  0»T««t«l»i.   uTtt|X4TI0a.    4TTlTtnaS. 

10  ll*.  u 


tr*i« 

14 


4  TVi-vraTlct  •oarriiaCC  ua  i«r  wmi»4e«k 
I»  «tai«awk..«ysr*at  •tU4*eM,   MVclaoTev. 

a'f    |a»j. 

M  )l».    »« 


•tla>  WirrMun 

•■CCT»4   MMMMnt 

••»40f<   m   TK    S*i.rT*at.   LI<|C   4141    90   MTiMoVtN 

fjoaint.     T.«r  s»vcti><l  ct*  ■>o>i»t>.  it«.  umo 
t       r-  TMT  iiia<%rT  rvMiM.*  »i)*  4a<gMrrto*  cockle  tcmI 

!•     lM«l4lt*4rrO. 

M  3I>.    t» 


•blOlite  LMl.   eOMTIML 

•m»tc.*«>*»t*t  0«  rutt.   $«*«v4e«  iMfCa  *c>W* 
4«    la   <».*L3«tP    ^»»   ».«   mrtSuaCt   •>«   VUariTirt 

f    rvaLiu'iNa  rua*|vi.  HarKhMaet . 


le  ri«uH 

04«.41tC« 

•<t<*u<"i(aT  e»  •4a.4:Tic  luawTir  ricco  n 
I'tn^n  i*n.tTT»a»  -<»  .i^a.  tlsC. 
4>«>aoa  041  3i«.     4 


ir  n(kM 


•*'*4.^ri)>  *•■»  ,«3  CM4«ve  MPTiect  «nTi4i«. 


tir  paaawTlu 

araSuacivxT 

-4«a»iTc  MOKarut  at^auaciVaT  op  TTT*tun. 
a'ooi.taiu'".  i*oa  «4l>..rTt. 

»l  '<l>.  2» 


:«-u 


Tir 


"tT4u.»**|-4t.    '4:iM»    Il*wJ4»«;l»«   THC    a,(i. 
^T|c   4aai.v«|«   Of    uianci   44«MNi'>    4I«   tiaar* 


>«*u 


4CB 


t  ' 


3I>.   ir 


T|^    T4ac 
•*«M4MUao   ieOI#UT|lltl 

coa^i'*  •rrtr^tM.r  wrci»iC4ri(«i  rM  r< 

•»  9I».    30 


:<>«IM  i»«icft  i*L(cT«ic4i.  4  tuurtmnti 
•fftr  tea  •acoucic* 

Tl'ic  •racacTH  iit>r«i>k»  at- MMlvo  ntvif* 
■•-"I   v»  at-nau'as  ••01"  FirLO  ItTtakiiTW 

t  .•••»».     <«a»<r.<l'Ok     •TlTTSHk    04    "TK*    L>*1 

-'K«     .'«»    lOa    »i«»0l,.>-»    <T«l'aS, 

»»*  ll*.  I* 


«e'tMir4i.  ■<M>nTi»t 

a^t««ii>ti««T 

rM..I*,..xT    TO    •■•TS«4T|w4lLT    CONauTt    4;3U«TI* 
«P   arCK«NtC4L    laatSa*:!*. 

»•  ■?!•.    13 


mm;-  mol 


ic« 

»irLt  T'vc*»«i.<  Or  •4i.(a>u'W«rir  r»n  i« 

c»j»i.»c  jtw  nra4aa$. 


3I>.      < 


•"IM  lOatlOi 

•t<c*arM  oa  i««tu  l»  w*4S4ro-rirkO  .KTlrtk. 
••4ae#. 


-.      II'4C  MWt 

»M»4a4nM 

»«»«lW.«*    l*Tl»44k4    \*>   •l»l.    Plld»/laT|0«    \t    «». 

iro  TO  1  •o'fct  vMMrt  ta  4a  lioTaoaie,  «.  »»Tie 

■  Iu^« 
*1+0*  »•*  3I».     a 


I.'  L  la^r 


CTtaaiittTiaa 

1*10  •■ej»'TlLf»,  ^'* 

*"■»•*  «»»  5I».     a 


»>»  l»»»eT  or   a  a.TiTtai  irkl^r*  ar   1>«r 
t»4Bla*  .aa  TValkta*  r-)«»«  or   4  w»'«oroft. ' 


4|aTUl4IICI 
T*4liltM0 

UTTaw-"'  roa  4  itLr-TwTjai^  C(H4»r  ro*  Oa. 
»»Tr    'kalNiat    IN   «44a    a»/r»r--    Taf«vl^.r»«3^Ttan. 


II I  <  ■tM4«eH  \ 

TtSTt 

1  -*tt.i.  ajiaLia."  T*  :i.iaic*L  »*i»t»  jr  PtTirar 

•  rui*  Lf<«laf4  i.>'-(a*3iat  C4»r*ia(aT4i 
•*. 

Ml  -In.   la 


«T4. 


oMataCnrMT  *<MI>«caiiM 


«   'Ul^»  roa  la*  ra«iaia«  ^  r,ti>r  a4«4ar^i 

<*9IUaCT(«'   r.LLOol    »"»L»«*». 
W  II*.    13 


•a4aaacar«T  '•MtanaiiN 
|iinMv«l4i.  aooexwKT 

'a'    -axr  nm  a"T  cascaua*   .t  atvcuct* 
-'     c*tTt<i4  »o«  <g*k.r^TM4CTia«. 
•*  9l«.    J* 


M4a«»4CTUItao  «T<«nt 

i*T*k    M4Ct 

lavtsMurtON  ■»  .a*i«aLC4  AMorUTti  ciTa 
i-»  raaaf.Tioa  «»  •S.^ai.-TXrilMtr  K4«.»  to 
u"ie4«T.a-.  f-Maa'taa  jr  »«iu*t  a»0  tamovr 
"•ajr.rnrata*  Miftori. 

H  3I».     a 


•«4««4«Tv»ia«  arraont 
raaea  tm*r\y»% 

9u»i.|i»  coaTauL  ^4Wi«4  r9*  Tar  a4«iracTuM 
0-  C4>4{|T'M  a«a^.  ,^  u,^   „  aUTT4«T  eaa«et. 
T»«i  »e  »TT»|a   taaaotr)  j«C04T|a«  ilrf   4»<i 
«»il4an.|T,i  riaat   TmattcM.  aCroaT. 
•«  9|».     ■ 


tToa4M  Tuacs 


i|r4c  •4«it 
'  Ta4a*aiMieN 

12^1  f»   •••»  •a"»4»»TI«a  la  i.4rr*C||  iL4tric 

^■^*r»« 

3J>.    2> 


•«ie*nHiai4Ttjau*Tiow  ikLKTooMieti 
c>aCi<tT( 

'uaaii.  •'Ijnt  v.f*Ct.lTS  r3a  atcan»4«c 
«'ft|v««.. 

•*  IN.      a 


••ilc*ooa«4ai*a« 
•TMil'-IM* 

iH»  o»»  or  ti-««vt«r  041  jt  IN  kTraiLii4T|Mi  q* 
»'»C»r4«»Ti  cHtaj.*^  ae4«;T|0a«  la  rtiT*ucTt<>a  y 
^•-■0««taMtMa<  aw  T,.»i»  voarfi      «  r44T|MLT 

•  •■UPtaTl.i    *l4«.IOu*4rnV. 

4>^.«0*  »*1  }|..   la 


•"le^nocn^ 

't'HM'Jv^    «»     I«4K4«'T»4lON    'M.Tl«a«IOt.iT    LlOnT 


•"IC*<M4«t    4<a«i.l»ltll* 
»«.4M4    PMVtICt 

jatVraOTT    Of    •i:xtS4a    INIrKIa   »(rXT    nt 

»»»LI'P  a»*f4»c»  'a  al:ao«««t  4141  ruaarja 

»"  »Ctar»|-». 

4<«-*0*   AM  3U.       a 


•"le»M4wc  4a«tiri(a« 
•«i.lo  tT4rr  fn%\r% 

i-0»-a.i»w  •iCM«44>r   4<4aklriC4rina  or   TJwaif 
I'll    r<aai>i||oa   a»    hff*,.   Mk'    Ta4»tl$T9««. 
arac    iti'artet  4<.rMr|ca<l  4»i  Toa.|t  :aTai(«.4. 


•r4c* 


tIpllTMk   TUWt 

kvfSI'larlOa  -W    .»*l4*L(k   4»k»rl4Tt3   •ITm 
raB«.l<-.Tiea  «»  •'t.TtL>T}^>a4Mir  »r4L»  to 

il  «.T.,-<  •c'-H4aika<  or  r>|(.ai(  a»«  laMOar 

<fr«rT«a.Ms  aao'OkTt. 

■*  9I>.      • 


IIS 


}a  •aa'<r4rro  aTakiPoiuMnr  -m  mi rM>sTiu«iTH 

r«.    l.fV«T    atfaLti    »l»*4«T'yr»   afTk^k.    a  <a 

>*lia  '•4r«ai4i  *. 

I*  3I>.    IT 


laUTTXi   <»    kT0«i.p   laCaOT    4iw   rlM.X4T|e., 
'■ITT  aira  aakia  »iTj  or  aiT4ck   t»  Tae  •t.aiTic 


•I* 


9I».    IT 


a^TTI  WlOOiekt.  04tfc80«» 

4>aak« 

4«<ik*  «■« 


*«le*<ia4vt  e*aiM»lC4T|0i>  fr»TfM 
e"«Tt 

a  rcsi   -<).^4«i«ok  rr  .lacLtai  araoTiao  ■» 
.'SMaiUf-  «ai4a  4a,.   aCarsa  ^4T4  to  4|4  «ioT» 
r*4r»tc   f^NTax.      «••"•»    .IIm    TaaT   0»   a|-M.,yf 

.-aoT'M,  T^  «k.a.   i«»r*aaTiea  la  4»4i.0a  rn*a. 

4«-«0*  ••*  ri..     k 

aaicaoaavt  tautamwi 

rraaorticTaic  ■4T»«l4i.t 

•■l'»r»^/»  'Haa'CTLrisllck  <ao  ar^tic.Tfia  <ir 
'•■••O'tfC'IfC    *fc«  e0..a?$|Tt   fr««orncT«ic. 
•'■•<»'»»-«'Tle  B4r'«l.4k   in  "i-aoaavt  ciaciiiTa* 
.  ra    Ik  .-.<«    iai'Tt**    aa'*   ClaCUk-TOkl. 

XI  ,     ;i«.  u 


*"IC*<W4WCt 

••1  eTscM4a«(« 

lavf ritvaTtoa  <*   ia»  kL(4Mii*  4k»  rMtaa»i.  ar* 
c*»ra»   fa.    iaT»T   aaU*   at    r-9    iaTcar4cl    Mr«CN   4 
a'ltM  '«>4*  airai/aavt  CaS  "ilfiiMW   <««  4  'VMaYX 
V*r4r[.  ^   * 

•Tl  ;l«.  Ik 


aTu.  •rcnao  "T  a,4tt«oii  ri.|tHT>  lo  aiatuac 
■•P;«   rala  ILrCTa^M  •4«;t.'lttT|oa. 

ri».    4 


•i«iaui4i.a0|i!4L  taOTauatuTt 
art  i44Ki«aT 


■|«>>.<»»<»aT  aANat  •fowiacu  or  arTio*Ok'^tic« 
a«v  3i«.    < 


»'>uiii"r 


Ta*air4t  *tp«ioao 

*«4iTkT»  4ao  raiHv*tTI<N  or  Titp»lc*k  •'»Ti^4, 
' H  5I».      i 


aaKtraa*  at* 

?«avi»  y  Tf»i»  0^3  (a  4t*aM  rvkikiri. 

4»-*0*   ail  31 ».    14 


niLTTaa*  m*i»w»t 
e<.4MTaic4Tto« 

•  •*|.«ravic(  'Dw-ruact  ua  iK«  4«mM4e4rk 

1*   •laso.arL.^TSl'af    a(k..k4CM,    aavflaoloa. 
a>»    |a»». 

M  3I>.    U 


'•'^UrT'aa  c«ia«a(i.*|l>«  ata 
Wl    a>M|**   a*IO   aTOatK    Tjot 

4iN>«0a  ea*  3l>.     a 


«uii(  roa  Trat  r»m 


•^T>«ii4Tie4c  aintu 
aaiM 

♦0>«Ua«T  irruTk  aai  Tar  l^aTlaL  Coa«|k.4rtaa 
o»  '•oikf  rtrL"*.     »uar4Ci  «i<c  aar«t».  viLun' 
a»l»t   aou»t. 
4«.aoa  an  3K.  <» 


«TraMaie*i«4L  aaoaa 
ei.M»  i«i«MT  taeie«Tea« 

i^Ta»IX'»late44.   4rralCaT|ea<l    or    vC4T|e4U.T 

''fT'**  •»*'^«  •49«a  O««ca«al|o«f. 
4»4^  ea*  3i«.    a 

•rrd^DiOOr 

4a4k,V«U 

|a».ai.»»f»  aac  raa(i.<si|Ni  9*  Taertca.  a««THra. 
""^"^  -ia  5i».    4 


_   t»»T» 

■rnlC4L  a<i(4«CM 

a    "Ct*.l.    a."^!!'   t,    :i,jaie4(.    TmULI   3r   atTlaKT 

a'f".«cut»  L('i«cn>4  vkxiwaia*  ca»raia(«T4i 
i"«*»»y. 

M  91*.   la 


aaeoi4.4TMU 

04T4  T«4««aiMiaa  traTtiw 

aM.TiL'<'«  Miia-srirj  j«r4  aOOka   laOXb  40o«l 
•^  aaot'at-aiv.tiixaa   3lair44.  C0Mat«i|C4T|Oa 
«.»a«i   PMatr-kMirr  a0uV.4if9a. 
4»>-*0a  41*  31,.     k 


««4n««4Tie4c  oaniCTiM 
a»i.i4aikirT  iCi.KTao«teSI 

'■?rkl.»>a«IU$    k^rkT^al    4aiO    Tatla    l>tLl4*IL|TTI 
a'4L»«l$   y    >«ttt.>*    la   kalCM   r»ea    rO»»NfaT    |« 
r«a»aif   g«    Taa»|    aokkl>t.4    Virr%  ga    rt*r3«a,aca 
I"    ajani^a   r"<  aa'a*  rara^t  "T  .•>>»aiBr^«aaac*. 
4»a*0a  ost  II «,   u 


«<4Tatl    4«.Wa«4 

(.•atT 


|lk#i.i«act  "w  »*aTtr4L  aoTiaa  4ar  oTaca 
kTfr..«i.  racTo^i  «•  ti*  uvoai|i'«  a«T9< 
aT  «f Tta. 
ti*  oi>.  so 


Biea«MTiea<H.oaT 
ota^iitaaaaMns 


Tirn-i^ii^'.CMa 

4»a*o*  aa* 


>.-3V4a  Ok.M% 
>l».    Ik 


1 


atIui*>a»Y  <!•  aaTiCkC*  la  a.»kla« 

ltai.k  ja  ncae^TfjajLO^T.   araesOLt. 
»•  »"H.LjT|oa. 

■MO.      4 


M-U 


•'Ocreukaa  iLtcraodirt 
e*riT4L  traucTuat 

UrtTa-woTTicai   trrtclt.   laCUjaiat  utera*. 
i.'"«t«^»C»iT  aHraui«ka  4a4  sTu^ikj  ia  Uavr-Ti^ 
.tra  ri.t  ■•cvTi.arn'aT  pr  ri^KiioauL  CLrcTatiic 
■ancaa. 
4»-*o*  ao*  3ii.    « 


*"0L'e«.4a  •Touerua^ 
rin*  TMiar 

•i<(a«-a  ja  auiCCaiaa  srawTuar 

!**»D4¥, 

4»-*0*   M*  II,.    2» 


4ae  ricu* 


MOL-  -nn 


oi<rf<te«  »To'itcii4iws  mriiCk.PAM  t^yr. 
Ill  )l«.  *• 


tU.0** 

■rcMMtCM.  ••ataxic* 


»!•  -IK.    f 


"I'M  «i.MiJOt  •  »••;  v>ii»  Mo«i«iB(«r 

M  ?>t>.      ft 


■•eaoatM  aa^iftrat 

**^>«*^  M«  ni<.     • 


;u.  17 


'■■a»<  f*iuu— » 


J. It  •ii.ir'. 


.•«  i.F^tui.ie<kTian  fl#  ii»^.  «T|. 


»'niTi»tit  iCMMitvari 


tin 


MitT**ri«M 
••Mate  » 

,»Tli    III    ■««•   MrfOl    1.1    M^VMi-MMM.    Ill    m    tTi    ij 
fl"T«I»f[     •!?»    ttcx    •«»St.       OW.T    4»P>|WI    ••#!•• 

•  •  »»  r»  ••tcTicw    »^jt   f«  T^|$  «y«rTHtsM, 
-"^-  *»•  tit.     • 


MitT*a«c« 


IC4 

>"«»4'l     •»    TC<Vt«>T^>l    FftO"    l«    f"    fyi. 
IT*  il».    »> 


«*«eT««  I  in 


t»<iToi«»o».  >eeki.  *. 

M  ni>.   ift 


vcT.iia.Pwu  tTwPIc*  J»  -«Mtr  «*T  nu) 


MMMraCNT  CM«IW»«IM 

«T<4{>     •KI«rO»    4CM3M    SCLl.>riawi       4    M**!*^ 

j'eis'O*.  «Tuavi    ■oe^rr  •(4». 

I'M  ll..    34 


lkra4M''^   S>fCI*U«   >II>W»»«tU"   Trim    laiat- 
CW4*4''irM     »<l    (.4TTte(    »«1C    »]S|r|(yi    >  imjUNtUH 

!*»•  *«Ki.*riu«i   I'TtacTtn*  mtTNoArm  nitj»<  4<c 

l.»«U    »r|-«\l    •Mlt/o    »,IT»    rONT.INIvr    ■•l')3»tN«T^T 
J«14k?(    0»    >l1>N0~tT-4t.l>-    e»TIO«l»i    »4fTm    •». 
»»e»    'CV.UtNT    -     l^MU    tgulLl«*llMI     tTNTMCttl 

t»?»»»iiin.'~»-»i  t««i«*io«  to«  t4kTS. 
r»  3i«.  2» 


«tT*<M(M    CO  I'OUiai 

•^ntTMTtit  iei«nii«T«Ti 

•'u'lf u*-iL'c  «'<:ii9h*  ar  ij.  «rN.  «s  f-Mk 

4*0    C»»»J<»»«««tC    -Xl-'J*.!*    In    tT<lT»«tlS    J* 
41  "•U-»l--4»f"-4"«<lS    'jCASti     •ai»t*14    443«'>- 
#»"Tl»t|»»     4<ir>lTk    45-."l»I     44UT4T|»>     a(M4^«T|(M« 
I*     ll»l«-i    ^»»»r«»l     t1>TM«.«|S.     C>«.>|C4I.    *l4-Tt^H$, 
»— ri»r««»»«.|'    4^    C>«0>4TMM4»M|>'    «MI«Vtt«, 
M  7U.      It 


tW4*    t|«VtaCHT|44.    ttlMTlOW* 

••«ciMa«*Mit« 

I  «o^i  I  .'••  ^oi»4*i  rirrciitsri4i.  tau4Ti»«ti 

4*    ••»'OT>'itr  •iwoto<4«r. 
4».«0;j>»^  31 «.    I> 


■'MMCW  ftViCTMl 

W-til    '4CI.C4M   «t*'4IICM   KttCTjat   3»    ThC 
l*r>«A<H.  ♦«»i. 
4»>Mn   III  3K.    «w 


•«ue<f*a  rwLMioM 

■t*M  4LTITUM 

•4'l4lfV«    f^Ht'f    l*4l>ar(1l    mON    >'VU.l4A 
U»»0l»4»|0><    4*a«4    »0    «". 

I*  lit.        4 


T>«    teN(*4T|».    0«     ThI    MI|i«4IIT    *rlV*le    tl«N«k 

«•  4  ro>Mi<«n  i>>v.a*'Mk.     Tm>  i«rM4«t»a  «<  4m|Cm 
**4U"  (A'l.nslO'.S    a'««»4t»   KTt«ir   MVIJ   ft 

!•  <f»»lf>4»f. 

>•  9I<.      * 


MUCtC4a   tl*l.MIOM 

■4ei4Tiaii 


l«4k5'<>^Sl'>N    J»    tR»4«M.  («(•«•    »«0"    Hdei.t4« 

J'TCfc.TloSt    4«0¥t    4cTtTwJ'  0»     M   ■  tkO^Tf** 
«•    |4»T..'«     4T-0S'^*%. 

4»-«0«    »»0  31..  Iw 


fTIM 

**4et  ivoiciMr 

4''-«0«   «M  3I».    Ift 


•oet4ti  •on** 

'o^ci  4ruuv  or  t-t.  >i44jv.tr4rv  t«ii«ir¥ 

i'»'mm.Mi»  Ik  »-i«f  1  sotMi. 

»•  'tt,       4 


••ct4>ie«»4«iNie  caui»i«*T 

mirtt 

*'n«i.    Tf»»«.    4liro'«4    •4r|4riOi«    ^TTtJINS,    »Lfe- 

I'lr  •o»€«  w«Tt«  tf»T  41  M4.  l«iTi^/4ic«r4rl•s 

»»»»4-    ST'l-IT. 

Ml  »l«.      4 


•oet»i« 

T*i«l*4TW*C 

»    -fcU*    r4*OSI'IOi>   3»    T.«    -ttgiTf  M    |i«»    !•»} 

»*"lt»  ■w*iLt-«4««M4i*i  jre»  •4»t"iTje». 

■— "*    *»1  ?l».        4 


t**CCVI«l<MM 

•tl4TC>i4Mm   aCT.rtl>   4rT«.sO^«rf   4T    KM4eM-<N 

^»iz'»  4-hooi  4*«  L«'?«  'w»i«t«  »*irri««iri« 

•'•PUTS. 

I*V  3t<.    t* 


4»     « 


•nn  -oxy 


t:   »rTiviT»   jv   ovl*  tT.<rtu-< 

I'    «.-   riMi.   »»:ir4»   4.  n.rr.   '"WLr   xn^^ir 
l}»"ri4»io«  34i>. 
IM  ri..  I* 


■  •wt4IL*     "'HIIj'. 
Tl« 


•0»|»4T|(»I 

»»<«T><»Tie 


•aoa"  K  eoMounns 
n»i«<»o$|T|0<« 


'T»l'4(.     »4J4'| 


(.''•Wvl'SO*    Ce4lT4l<«l>»    411    UOIT*. 
-     •t^'l        Ml      )«ll»"»-»T»|C4L    'HT- 


•»■  »"l'-4t     '■•I4'l<<*    «I^r|        III      f«llr*"f'CT4|C4L    "ItT- 
4'»*t    k»»»»».»tiC    TM41     tOUMJ    |<i    rjir»L4<l«l     IJI 

»-«4/<>ir-»»«i"i(j|«ei  »»e  isi  •Ta|XTN»>4<i. 

I  *  T  A  y  t  k.r 


I4/01 
•T4/?l.f 
4*.«ea    (Tl  -Mil. 


MUntM   tlPLMIMt 

u'»H— tumi  (  »i««itM 

••04  T.I. «    •uLLCo    m'    «4L4    .mI'i)*^    *tkC4*CH 
l»'ai.l'4T|^1». 


•"iiTieti.  Mtmct 

4T'4C4    44MMKI.  4eiio»  «n.4-Tta»t     4  U<^li<n 

J»-t»»0«i    truDTI       ••Cw'tT    4«4». 


«•!«•  tvtnii* 


i«TrSi.<'rj  o»-<  i>M.  t«*Tci>ft  4n>*r4CH  to   layr 
vwn.»  cwMHosft.  iM^jT/our^iT  ijrvicrk,  vx.  J. 
r»  11*.  la 


T.«     iNTI*M4riU    avH.I»«    tTarCI^    4»MI04C-<    To 
**V4t    »4*'^T    tTSI'M    k»T4    »ttC'%ilt'.. 
f  ?I<.     Ift 


•MU4TIW  at«tST4ac(  ciactflTS 
OTaM*  iwaieawMToai 

•4«lt     f-tO'y    <J*    T>.»>l?|T-TJ»e    J»l4t    JIM'S    IS 
a*»»t"Ttu,    4V    Th»I»   i>ll|«iM    aoac*    OuT»uT    •U.'U- 

L*Tto.     T.»  i««ta*r  »rro«»<»  ^  4  »i»  3ijo»  i« 
f'itui4Tt<  4v<  v<*««  TO  ^  uft>ruL  rea  •t4awiN|> 

ftrMfK4rON     4a»lIC4»IO-«. 

•a  ii*.    ft 


•aiTftoacM  co«*ouse» 

T»t»e»ICM 

C0"4ii.«j  'UPw*  *.riOkrsik  0»  LT^Ij  OMirao- 

.'«  I'Tft.niri  4S  •  •v4rTi'%«  o»  ri»pn4Tua>i  j»cf~»- 

•«<IT>C4    »-Tt«  »«•  «»»T.»Tie    4NO  •»Oin»»Ti- 
>»».JTTOk». 
ft'^-aOft    M«  31  •.    Ju 


1.04^6  'O'tai  MMxii.  favjatiMNr^  or  ?•«  •xstM 

l'«T«»v)4«»    lF^W>r)Ol    «•»   •a4tt>iTrr, 


aawei  taa  aoacato  vUMv* 
liiaiMaiM* 


I.I4T  a*  i4irtMMtc4..  iiirtjfi  I  iTtT  fttftjftfs  *oa 

*  CLl«»    *'««<»IJ    v<«-.>|«««    t4N>*i.     UN*?*.     4N^ 


*"«»•»  le 


aTi»« 


)i 


*4iacvait 


9Cft|V4T|«l  Ot 
Iti4t.tMV4««44|T    T 


•T  «rrau««s. 

3I«.      ft 


MWIVt. 


0«T» 


uvm  tfttnm 


ftOriTI^^Mk    aOWt*U4TlgNS    f)    ThT    ttMCMI. 

j»Tie4i.  a%i  T«4ci>«  if«^n«  ftao***"  41  n^t*. 
ta  "W.  t% 


•■>u*a«H  eaeat  fcTimM 
extcam 

(4tcu.4r*u  »it/K^»  *ok  <tuTa««  fttfLteTiw  4np 
Hi"  wfakjf  i»»Ti«  rsa  roMCatr'. 
ta  II*.  }» 


►»«ic.»»  t»»ic»s  »»    Tht   k'tTi*).   e9aN(^4riu'« 
jr  4«ti,  viiL"*.     ikMr4c..  4ei«i  Kfirtvi.  •"i.tm* 

la  31*.  t> 


»o>'Kr<*T  i»n«.»i  »•   Tnf  s»4ii4i.  C9a«(.4riu^ 
0^  votsf  *i>t.'>s.     i<Mr4C4  10KC  aprCkS.  v^  uw 

N  31*.   ta 


l/«ltM4Tta 

a»'*L*»T   t'rfC't   »4    IMT    V4TI4L    C0a<'k4TIu>. 

w'   M)TM  »lli."t.     *tMr4C4    «HU  aprttS.   »Xuif» 

»»IU    •Cu'L. 

•ta  31*.  t» 


ei««  laftotti 
a^TtCVIM 

m»»C,»«rHr     |«    ««b4t|4N    $MII>4t,    Pt*{(>T!3M    -T 
J»Tll<iiI»|4T|e     »U«I4L     l>U4.CT|04l    44P    H4IM«eaI'-<->S( 

o*Tfe»ic». 

ava  31*.     ft 


•l<*  laaeiai 
i«4tuaci«<rr 

•KttM*-.  i/w  4tf<M   l<i  caMft*a  rtrui  Xvtrlki 

4».aoi  aa*  3l».     • 


•«wet  taa  •M«4ai 

4»T|TliOt» 


'l>«T    -<'    •    itn'tt   f   afaOar*  ^    TmT    laa^CT   OT 

u»"»»s  »4«.'. HJT  a-o'trus*  ajo*!.!?.      1.     <  ••*a«T 

U'    »U«1.IC     <TTIfUO»t    l»44H"    ftX-*     la^MhuTlX    4ft>|T 

«»■«*■  til  ;u.  «a 


U'0>.)  v  4  iftftfta  :»  a<ft,t«rt  r>   rxt  i<m4ct 
J'   0C">5   •»4t.L0ui   aai-TfcItoa'   «00«iCt.      it,     4 

c*'4*4«T»UN   4«<^NS  »oj«   i»o(*l  It  3trr|a|iit  1  t»»t» 
tir  u«r4i<r  1*  »Mn.ti.'  ejN»T«ucTiP» . 

»   ■■■   »H  ?■•.   tft 


■Muetcaa  aMaftSi 

eaMajaiCftTie*  STtTta* 

4    atio*   rw   a(4>>tft4'l<klS   rvw   afttt    |>#34«tT|'M 
l*»»4"I»4TI(Ht    DT    •f4«<    e»    4a    ftftOI"    ■lO40C4tT|N« 
•*«.tO»l».    »    T-fai«"SJkH4«    4T1tClt   i'ao«    T<t    \>»|Tte 
»»4TC«. 

ft^-aoa  lai  3l>.  la 


aaratrta  ^aaatMTt 

tmft-   tM^'mlt.'Ktt  0»   4»|I   Ck4«N»   J»    lia> 

4' a  i»a»  Tj  i>Tca-<iKi  uTili14T|»,.   4TT|T,4^t*-  4.. 

a»T4I»-4r|l.  tT»    0>    •Wtit'lft. 


•oataftTiaa*  acMaacM 

T4»ir.  ■)»  •4ai.><w  >4«ak.c  tm*  NfCCMftar  Ta 

*!*!""*     «*4«    444)    4».i^rkaTC    •4LUt*. 
•I*  3U.    U 


afft4Tifws  a«t(4aeH 
»<NHia«i  aaLlCT 

lo-f  4»S.iP4Ti'«>$  c»  uat*4tioii<  HK4ae-(  ?•» 

-»9Pl.»l«   <•   WU.'WIkP    CwU«T«f(». 
I*»  31..    ii 


aarrteat  MT*ai4t« 
a*ft«4PTi«*  iwwa 

Tl»kSMfTT>>«|    >t4fti«|l«<iTk   or   SaT|e4^   "4Tt. 

a'4i.»  4»  ortcTtu  a»  ••{*»  44ncl  4»«  at»««fT|vi 

l-1f «    14  ,T^    ».    T"    It-alCftON   ftftaM*. 

•a  31..  »» 


a«a«««  (  ei 
oaa^aie  c 


C»'Hr»«Tt1    3>.T[ft.P4ll|(]t.    ^    i.l.fST0af<4. 
C»»    J*    VjCWt'    •l.»4l    f4tT4.    ..»r«47l«E4    4*3 
L«    f«    *4»»»    J«    04<^4lt04l    .NO    •k4m    ICTYSI-Wt 

1  T|»'^"*r««. 

»1   •••  31 •.    I* 


aaaa**  ik  ecaaamxt 


JfPM«'»»r»6fc    «ii3   HTD>0C4n«Cl<l*r   0»    3ltWk. 
i«l»    •%  TK   •tfkPi    i4->a4.4|{4Tr»  n»   j^t 

~l»     ••!    «»C    •— Sv>  4««.    ilt-.    »4ll4oJU«    ■»•« 
>'4-«^>l4    4S    '41.4  .Jl  I     Cat    C.iar«4T0-.««aHT 
4»»    4"»rc  Tuoiw  Tft»  , 

lai  3K.  lu 


eo>aau>^t 

)P4«T< 
'II  «     tL44L|N>lt    rv.la4>C*4    U*    «L'a|.a|3« 

►'•I4t».     »af«»4S4.r  rraici*Nc.i     m   ,»  ih- 

>4t|n<    4    inalL    .►SUaT    04     Ttra4»3n|J>l    «CT 
^WTtcvfCiaaiMr    Tt.T*4C'Tlc    ftCI»l    l»l    «»   4jn|. 
•    '."4U   4"0u»T   c»    i»ir|»|r   M|«m  .^tiive. 

ra  11..  la 


acnt'iTt^  ri.'e4i!<44f|,t4i  •>r  cL**ioa'4« 

l'r»C'S    .)•    SKu-i.'    -t»«L    4U.T4.  -t«Pa4tMi<'4a'^ 
,)'   am  »l.iaa».<.  ..i-..i-»a 

4'«ao<  aat  i|,.    14 


aO«T«*N 

ttteraaMa 

»o»c*.'T|(vi  mcxaaios  n<  oiTtiw  t^ccTaotrk. 
»»»-4PW«»»»  «ir^<i  „.  »,L*»a  41  »ro  c.     4'«44<t.e 

»-.Pta    MfTinaS.       k>4'4t.r    l>44Ba4.-r.(ar«T   aMC-TS. 
•••IL4-IU.  »«^eTa. 

•4  31..    17 


aonrara 

LTM  wicTaua 

t»»   /  .<'«*«T|ON   »»t.rT»g»  LIN<  g»  OaT.a«   ■».» 
I*   '••  ii'.T^  ••<  ■»r-i^.     4rTei«j<Tio«  n  % 
»"-rr.o»    ir  v«t0b'vf«  44>  '«.<uiw»  ■,  j«sc<v.. 

T»04r»  a«j»   th*u  4  a>iwc»-nt»iarc4  rt^x,  ry 

«Iu<'»   i»-l*»    ai.,^1,   .TlIC(^.4«    0Ca4TT|fk    fa   Tua 


r'Lt 


aaaeuNMi  «TMn 

l»t.ai  viITatjr    '[TnOi  f>>a  jrTtaa|N|Iil 
la    >\.t<^|l.r    Ck>T4l>l|Mb    COwarUNTk. 

■M  '      31..     a 


i4fi3fc  <»  >.l.>-TairLUuao-|.»'-%a3>r«'4«atN( 

[ill    aaft   awcjl     I.I    N4«)aiMN03.     Ill    ar    tTi     131 

•»s.     »•»  0t4|*4r  cr^-C't^MOi-rKic^rti   ,ti 
It  iiTf.  iu,'»  4»r<iT.     omT  riwp>i*»«  «4ac4a 
o»   aaacTicai    ..ijT    |i  Tilt  «v4rTHlsit. 

1  SI*,      a 


'»m">  laieraua  lrtTi<s«an|VM  I  ("411    loal' 
•Tia   »a  Lamcc   »»*  aosi.lOa  tITajtjsiiM 

'MM'TIWHI     l»T|i>4rTl>«.    NlTlloarll    P«I3»^    ino 
4«|-»*l    "fclM-   »-ltS   r3*T4lNI«.r   »«t30«IN«»t» 
iTt    0»    'a<4«a*af T.4.LH.    C4I|04U>     »4fT3»*    4»- 
'•OVii.eaT    -    I-i^U    rovilklftalUHi    kTMTMt<tt 
♦  ••»l. a* '•*»!.    C««»».4IC««     I0«    k4kT>. 

^  OtV  31..    it 


3i>.  ak 


aMva»M 

«T(>Be4M4t,*(U 

•a'aaki  la  Nira<3(   .-ciia^i  roll  ,;rTUa|«|«f 

j»»o».»-  I.  n.j^ia'  Cv*t4iaiNb  ceiiaruaek. 
4»-aoa  ua  3t«.     » 


aO»T«aw  rO/mfUMOt 
■•eao4ii4c*tl* 

•'4'-Milj«  SIlBlJf    '(IHO)  f<yi  jrTC«a|Ml«l1 
J'»t.t.     I.    ri.^«.t...    r^'TiiMINk    COMarUNPk. 

4»-aoa  Ma  I.,     a 


aeokoav 


IC4L    4«4l*tlt 

Mll/T|a.4    aft    Itl    «4«|i,ft-kT«0acl    I3U4TI9««   >oa 

4  eta**  o«  THaf(.^ia^>«iaw4L  voartrtk. 
•»<  31*.     a 


IC4L  ftaakTti* 
••aTUL  otanacMTiftt  rayaTiOMt 

0»>TI»U"    V<400a    INlr^c   '<Ctl^at. 
•aV  ?I>.    tu 


»Ttt4».  Me*fatiti 
ti»CTao»»4awtTic  a4«t* 

I4i*rt>4i.  r»4r«9K*  jr  oiaftaacTic*  »aa  4 
a»e»4«au.«a  4•c*^«t. 

•a  31*.  n 


arteac  nwacoriM 
a»4tuaci«aT 

Tft»kj_iTTaaci    i*4M^i«aT»   Oft  nr»if4i.  a«Tt- 

al4t»    4»    4ft»»»TlJ    «»    .rPaft     4a^CI    ••«   a(ft4<PT|v( 

l"H4    II    ».f    ».    !•>    |,.>IC*3N   44llta>. 

4'.aoa  aaa  01..  t> 


artett.  •e4a4iiMa 

BftTteTlff* 

»4<ti*«   WTicai.   tvay(ILL44«C  kTtTta. 

'"    "»»  BI..      ft 


•••aTTftt  T«4jteTaait« 
aaiiMftMiiaa  icatvuTtafi 

»>»o»».   •aaaa4-  awT.OkOawT,   t^  «»C*4TI  it 
l>tTai<T|a.4   »oa   '.it    •tauL4t|a«  {ftBOft   4«4l*«I4 
I'ttt"    ica«»i^    «ftl. 

•I  SI*.    l4 


iif  ii»'  Oft  iiH»kt".r  Caijt  ta  kTraiLi74TiSk  o» 
<ira»»»i  cxrai'4,.  >'4t.Tio«4  la  '€$T«u:Tfo»  o» 

'-— 41IV<«    4«-    T-ri»    4*0M'kl      I   a44T|4|.L« 
Tin    -•I4«.|e»a4ft.,«, 

Ma  31*.  Ift 


a«a«>«i)c  c»*aui»« 
»*at^«it  iCNcauTaTi 

»r«Twttn  aft  jaci>4«(   4«  •jmttrm.-^l^t  iLftW 
roaf  |4|   aariWiCfti    4ar  an^tlCk  ftftfft^aTtcai   1ft. 
»»rT   H   ft|.4<HrU»»«i    31*    (i^aaONTtTk   ^SftftWu 
»"«l)lffc4«.  «on.i|.u»  4T  -»5  r. 

■•t  31..    Ift 


^(.Ij^-iUIC  a*4CM04*  Jft   -i.   «rN.   at   fm% 
4"<    :»ftto'.roa«Ti  »Oti.rjLc«   IN  tTaT.«klk  0* 

4-  ■Hl*Mla>tftTa.4(t.|ie    IXaftkl     aoUlftLt    44Jf'V. 

ftftTTl^TI.a    44raTk    4».<NSI    <4Ul4TIi«»    DT ka4■^^T|al. 

♦  !►.  >rkrf>.ki   ti>T>%iit,  c>»."TC4L  ■C4rTtasSi 

lCt4«'H.|P    4«.<    Cr^3»4T)«M4aM|P     4l44.r»M. 

'    IM  31*.      4 


Tt««T«   XT   ..aaftviaiCa   e0n'4laT4«   f   jt%-m. 
♦  41     taiant^    aiN'l        111     ilNktaattftlCftl.    Tftf. 
'f»»aaLT>«    TM4I     >0.M3    Iv    T0'PftL4*l«l     lit 
C-a»ftl»fe|aCl    tr«    III    ftTaiaiNO-fta. 

♦m. 

4  tri  31*.     a 


awaami 


•t«i4a-'  jN  laiik*  t\  cft}»»*o  ftirto  Jf.irtk.      mmn^iriM, 
»«>t4v.  •i^'^aT.     ftataci..     a»j«4i.0Uk  rftftcsrs  ta4ec  »Viaf<t 

>,'4la«'rB   »■■  raoMvo  ►ItLj   wax.  •4»Tiri«,4a(.»  Taf 

•  •'Ik*    >«f-.».    |T»    t»v''4ja   4*-   C0ftftli.4tl}s    Iw   THi  P««If.   •V4(.U4M4a   f*   4   rtialNi,   reaSa^I    Tfl 

«'-i*€»lc    ftfL-.  ,»    Jtro    IS    *mt"    •VlaWT. 

•"-••a  ""a  5i<.    4  4»»ao«  eaa  'i«.  »» 


Ml- 14 


•••ale  Ci 

4p>«sf«n 

*aMft4iv  «ftMii«t  »»»ua  Oft  atkoacjaai.-"aia\t- 

a>«T|jft    toft   *ca4Ia<«t   ra4C«k    I<|   T-*    S   4    4   l  |^*s 
^     Tm*    H.aa    •4fl.<.0. 

4^  atft  ftM  ji,,  a. 


ataCMftailTaT 

atT4r>A.i>M  Oft  Moa4ftt>«.aMaiac  iv  •«?  Tl««a 
■«^ao*i»lMt»t. 
4a-a«a  Ml  Of*.   Ift 


kTtft, 


«l»ftT 


afrMialta   <l»   4>'/Tnr    ftfcTlOMi    Tt.Bfi|«*.    «faT.  , 

»-ft  ftrftlu*    l/a/»(    rc   aj/ft/aai      »TiirT  lift     ftxratftir       (.,. 


i««aO«i«C  uft    I»f   ClXlIa  0a>«44ik   to  TtLT. 
ftoTftirttftCft    la  a;|M<<ai.    To  T.CT    ftaOa   Ti^ 

31*.    Ift 


riM 


•»"  aft  o»ix  'OMtitTina  |m  Ti»  latrifti, 

1«I»4T|aa.    CuftOTCacv    atftT.    no.     II. 

>  31*.    17 


MftTmitci 


'\  or   OftiSftlIja  Oft 
•)».»a^a»^    '»P    T^ft« 


atiftkLlc 

•Tta   •lLt:f3r4.    4Ne 


'ia»  MTvaiMA 


^  PaM**"*  ••t4.»i».«  »w  Min  «»r  neistmr. 
•  •41V*  nn-'^Hr  ftl.**!     »»••   «Ck-< 
«'<!*•<•    *«•*•»    U'<^*». 


^»»l»«l    »tt«»l««.    •t-'l       III    i>«i»»«"€I»lC»L   T«t- 
•  •»■«    If^a^lM    •i«l     VOX*-)    |1    rjTf»t«,I,i     121 


U^ftA    MTttCt 


tW  M«T<«l«La 


l^tM    IIUMIOl 


«•»»»»  o»  ««.i.  mwi.ii'jm  ke"knvi9iii 


TuitTie  ■ctN 


•••.MM  «u.*r* 


•  KT»«M««TtC   M*C» 

•AT'uit'Mi  raon  «■■  •iiM.i.T  ibarTre  cr.i<n(a 


i«'.M.aw  eLo^-.»:.u>  >r>M:iu'u  la  .k.—    i;:^;  u^"^'  "^"^f "!;;  '"•••  *'*"^- 


•<^.l»r««M 

g'M  fiTu'f**. 

H  9I«<     a 


^l«.   ir 


I'  »».ttT|fi 
III  aamiacs 


V  •••-».<<?•€  can*otiTc»i  CL«*niirx.«  acc••^•l• 
r»  ■»!*.   la 


•iMill*  cuma«.   attVMC*  >a«  r>f   aAaurtcTwat 
•IT  C«*ari«'W  *a««»  *a«  im*  la  itWiTaav  c«*«(l> 
»"••  ••  a'riia  |«HWa*>  <^«IU?l«a  I  l»»  ««ia 
a't.taafLiTvi  *IMM    tt.r'<air«c 
M  }l<.     a 


aWwaiwuCtlT  «*T|ailkJ 
•"•Mrtiat 

o*eaT'«  k»«n". 


aAwTattrcmte  twtc* 

Tft 


r«>»jT(a.i». 


«MMr*rMat«a  ■(' 

tw*lif*  ^•^•Tav.  i^»*«*«i  r^  mr  WMi^»rTja{ 
^  e«»ari«->a  »ir\m  »w*  UaT  la  iiu.tT<av  c*•^e|. 
t"«»  ♦»  »»»«ia  n»»»»fi  .ita.TiM  I  \n  .a^ 
a^i  la>ii.l'<)  *IH*i    i>.r«l>ir*k  atroai. 


»a»  i»»»rt  or  ••<c>-lM>ace  laVaT*  om  kbt©- 
•-i.t«»e  •<••»  aMOKtrOKviTTivt  •••oeta*!*  la  «rT|i,L. 

■I  OK.  a» 


MCBIM  MfWlM.* 

>T'ac»^tTjwi«#Mic  •ruwiM  a«  raf  PC*a«'iikirT 
j»  awat^fa*  >«rc*l>.«   tx  •*!*«  ««r  aftlSf^jat. 
«*«iaiis  •^.ttiic  ric*ai     ***<  <(k-«>  a«aek*Wi 

•«  }l>.    la 


■I.MI  arAiaM 

e««*TaueTf«M 

CO^-siTai'Tinit  aai)  rtialtMMCk  d*  OPaoaCa 
a*kM  -  •triaiatx   ia>«.»/, 

•1  )l>.   li 


■LfTicM.  M  ttaet 

•■MUVIOM  atMNKM 

*«   .••ti'«Ti«a»  P»  x^ciaTloa*  atiCtllCa  rn 
I*  3I».    >4 


•«aMa  11 


9ai«lt-n<«tit>'<w  a««««nf  IC  aa»|.|ric< 
^«aaviK.  raj-  I  '0  •  St  aiTa  autnx  .tia  a*  le 
<»•  •»•  ►■••t'aja  atf'U  »•  a  w.     (<«(U4T|oa  w 
•"4lk>ai<    ''MtClga    »irit«. 

M  ')l>.     a 


•K  ••^ivnat 
•^la  CTaTt  Mtasir* 

rirtr  T'a««  M«*Ot.<«>  «ous  Ta  *«uo  ac>.Cea 
^IM  raatoraic  •a^tru*.  aaQ  aa  (k,rCTa«Mitc%u.' 
t<-«*ail  a^^i'tca  rav*  a<iAj  Tn  MO*'  ac. 


'•VIM.  Ulilf  TUC  UutTIMi 
nul*  wcMaaiet 


itr  vita 
*t«  ■>•»  aacMTMNt 

w«»Tu»->  riioco  *i»-caeav.acc  trau.  ateon- 
a't*s<><>   akuToaMtMor  >ita  c^oTafta  »••  m.i** 
r»»   »a<»    ^T   4l«Ca«»l    aiaa  »0^. 

nt  ->i».  aa 


'••«l»  »MI 
CMiTaiata^ 

tMMua-)  Ttata.-  ai»-eMn*»aac(  araiA.  aceiac 
a'llS'aCi.  •MoTacioaMir  t|v.a  caaTaifU  aoa   Wlo- 
ta*  aao*  jaT  aiacaaai    >i«a>  agn. 
*y«  )U.   *a 


•k^fTMauMt  ^asriet 

■(••TtCITV 

rv-aii^a  rM  lH(  axtaa  aBuuLUa  e*  aK<f?Mt« 
L'ai. 

14  3l»>    t» 


ITI«I 

KrtitaaTt't  Hn*>raatio*  ir  ai.<*Teacat. 
f*«fc<s  J*  IdLUak'  awTat.  UL'*!  Mvraadi**  aan 
I»i0i.<   CM  aarri  o*  eAioalloai  tHe  fH«|N  KIMm* 
J'   atXTia'^aaiat. 

«•«  »!••   la 


«MW*«Tt*iC« 

bcrraicac 


*IU 


Miutivat  aa  Ti«  aavlaa-ataflaAi  iMMTloa*  *» 
4  Ckaas  •■  Tt«i|t-^i>«.*«lga4L  v««rin». 


»»eTU»t.    awOt<»Tj»»    3t<ttM>    Lwallaiu*    C««4«4»nB- 
■  •r|C«i    aLteraiCM    C>*«4CTCaMTIC<l. 

~      Ma  -iU.    a 


••a«»fa.»  tifc 


laaT»o«»»r«  aga  nc«tu>li|«  rONcraTaaTISN  41^ 
••ati»Li  sxtL  ^  •att.iett.  4«aart.     CcCCTa<t> 
c>««|rM   -»u.<  "a^  »*   «  tl-r^  CflCML»M   «L 
<at>a»rc    •!»••   4»  oal.*    *UCJt|a«. 

aa^  )U.     1 


lU 


•MWICac 


LTaNT  eaMimeari<w  •*•?■■• 

•  iiaHT  aanuk4Taa  aao  4  Taaatna^aaat 
a^^twua*. 

•>•  3I».      » 


aaawacMatM* 


««^«Ct  V  vacvat  rMOInTjata.  caTMOM  ■•<•>- 
»»ct(^f .  aMtiroTuia'  0>..*i««t  ktfalMM'*  CHaaacTT*. 
l»Tle«.  n.»rTaiC4i   rxaaa^Tfaiaiics. 
4».a«a  ua  5l».     • 


•vaTiaTKac  aMibMlt 


caavtoaari  aa.^«s  iM  liaalaaT  i,iat  atsattiioai. 
Ill  OU.   I* 


aaeuaiM  tfvtcn 

iv'tcM  I*  wa-kTa»fLiit«a  eeaf*  or  «4T4wi( 
■•T»  air  l«aM  aaos  w'  aaC*l««  auailTllt  i>  a<i««. 
ta  7U.   !• 


t|Bna«aii.trT  ^  >.raaMie  a«Tuia«4.     awrtii;**. 

►•a*»Tla«  ■»   a**4karTa|r4L«.«  MaawcTtat  ail^  aMaaa 

••aTKuLa^a^,  ''^" 

•a                           »l..    la  4<-8Mt»U 


■t»ia 


>4Tif~<i  at'oaaiTi.^  taC'^m-HKa  aaa  r4a*fT. 
a-C««ro«/«-<  r|«ea|>|ii>t|oa. 

Tl«  -la.    lu 


avtwaacrt  caaeacn 

atfavi*^  j»   i^T«v>fairit  Mi(»T»t»U')i 
€'«■»"    »>a|aa»    •?   •.as   k'«waCi    '>Lia)aaU. 
•*a(ta  o>  <.ai^i1<»*ia.a   a,v<  Tatasvrait   rta^int. 
iv^Taian  .'CO  ravia<c*k.  c>at.s<M  sraata  atrfas. 
a'l»«  •»»»rTa. 

•a  3lt.   la 


|a«t?t«i  k*a 

Taaafirfk.  aaw>  Sa,!>a  aUHMiaa  rn  atTiwaTtoat 
a>>aTi»«   ><  r>l'»  «•  ».*  »*i  aXMV  »»P  ti^  to* 
»»lOC'T»    a'tlai    |»   C.«t   ^iToilTa. 
ta  ^la.    *4 


Cai-la^axT   TO   4»Tea>aTIC«U.T    CMauU   4C0UST|e 
aaCMaieat.    InacD.'rt*. 

M  ]l«.    IJ 


a^ataa  a«cikL4Tt«>« 
•aa»|«a 

aaoa^atiaa  •*  an^^  aa^lluOt  kOtiblTMiaak 
a*</rk  u  \  roLLla'aa  rata  aiaww. 
wa  )U.  2> 


i^av  atvnucTtM  atH^vsit 

aa  ra^oi^aiai    riTtaataaTiOia  nr  tut  faccT 
0*  aoaora  <aM>v.i  aaacaiTT  3*  <HUv  laTtsaarro 
t>'Tra«iTi«s. 

M  7la.  a> 


a#»TaMii«i  en  *auaei 

>IM« 


DCOa^-^SITToa  •«   .aMMTic   a*lur    laaoi    4X0 
a'aiaTOoa   t'l'f   i**tvi    u  cOa^taraaTtr  aCM 
••  »tTaoi.»'«i  Tfaa»«4U'at  (rai-Ts, 
ra  3la.     a 


rtatlua  f 


a^4*aa  awrsfct 
CitCTa«ii  aiM 

jataaaa^TT  0*  ■•iCxtWkii   laiaaia  avoai  na 
■■•kl'n  a'SCaacH  la  >.l;aga«vt  «•»>  ruaNTi«i 
ai  rcrxMkfS. 


a^^aoa  aanraic* 
aa*  naciiaaaM 

H»»   ta«*»aargaa   T>ira»i»atc  aijiaoa  tlijyr. 
a»»J*^»»«aT<  nt  nirianai  r^npaaatiiac.  Ctt«Tao«« 


>a-i« 


Oir>r-<'aTi<L  l<<ar.ai,  aHakTats  aao  Tacaao. 
«^4»i»ft«»r  aaakrafS  rt  iMraaalua  ataci^aaaTt. 
)a  ')!«.     « 


.FH»gLl0*riai  ra  ■».«.aT|. 
31a.   la 


»»»a'ta  a«T4l.t 

■aauraCTuaiiw  alTaMft 

^^r  •i«ra.'VT><..»T  ur  ukT«4-a|i^  TuaatHi 
•••Til.  afa-<ra.    it»  aa..i«4CTgaa,   eo-*«klS4f "W  «af 
•"»aTi,t   r»«via«faa  tj  aMMTa. 
i«  )Ia.    IT 


■IT4CLUMT 


ri>.«(<>  'CTiaai  a'« 

e.if  •iLO*. 


•»eTi»iiM 

kiaH  cia«iaif  »\%m  aOkTaaa  *uir««  ceaTaau.tO 

«»e»ian«  «T  a«a  aa^kait  aae  »«*  vacv*. 
ta  Sl».     a 


■  IM  IMMVfWI 
i«tCM4alcai 


nwr 

■arcatacs 

■B^HAC   t>wao«a<«ki  athMUM.  riaa«.  at'Sari 
T*«T|««  o>  *4Tia|>t.s  'da  UM   i«  mtaca  aca'aaria 
a»>a.»*. 

*l*  tlr.   la 


••^  (auiaafHT 
■i«kTrat 

»1»W  •^ata  oi«r*>adi|««  aao  kirMTia*  S'Sraat 
•^  iVSIwa  aaam  aoaiatca,  *i«t.<U*  »••  uk«  a*  t>« 
■•alar  coa*%. 

aia  3ia.    T 


i.x«  WawaaltfW  MTTWIU 

i»a  Taaar«<T>M'  ep'aaiija  •*  aatHaiiai 
.^'aaTaaiT  atiar.  »«.   >i  (t.reTaaci«a|Cal   <Taf«hs 
I-  T(«   laaitHT   (a<«f«>Tuna  aaaaf   ff  -aO  f^  ta  a. 
'»a  »l«.      T 


POW-IUO 
i.*»C«»  IK    t«fca|   ,.M,  ;t   r.«    iaUar«(r-a{Tatta  a 
»•-.»■  "Cai*  'i-atataf   a>s  "iK-aMkir  aw>  a  >jaaTi 

I    aia  •.«■«>,<  ro-T*.^   »T*TtH  atA  a,,Llaait.|t<r  aawaaa'ari  sia     >a  

•■MlOHi      -•!'*(<«'    I    ritk"   Tt«T,  a— a«a   STI  Jl«.    t» 

""     »ai  -M..      a 

MUaaa  irac  4at4* 

aMpaaatwiaa  ieoa»wrra«i 
l«^«T.«UTauT  nwiita 


•«'«4-  rc<c*|aTI»*i  >ocaiiaic«  ai»M  rtk.ak 
its  **•*<<. 

•at  3i«.  *w 


aaoca.'  ntscai*Tiwai     TaacalMa  afVMT  aaac*** 
•Ja  »  af«  aoa'^artTiw*'. 


ia«  leaxMTmut 

•C    *4«I 


€«•*»•!»■  4ec(>^Taafc(  SHTcuicatleti  F»a  T« 
<aa  at.U'iT  sivaoaT   ia*C. 

N  ')!«.   au 


■aafaiaia  laa  (Canawraaai 
«•  Li— Jaat* 


oar  »    aaiai.  «-H«art  aS  Taaacla  'aa  aji  itu 

a'SSill    a\-«4a    ST»Tir*-*. 

ta  )|>.     a 


••aoaa  nancerMMB 

e«<a*i.M  avtttna 

tmt  cwai.K  e4Ma  ».Ttu.ira  raacatt*  tnttai 
»"•  ''4«i»»LiTT  (i»  Ti>a;kiat  «<eia  'ItfaT  "»«  mm- 
a*->laTtiKi  saraLLin;  »t  atjio  Mnretiaas. 
fa  nia.     a 


*ii**«.i«( 
•»aie«aaueT«a  aivict* 

K  Tf  ■%•  Mata  ee«vfaii4  walMa  ruTtaaaic 
■  •-Tra^atia^   lastaao  •A  SaTjaaaau  afarToaa, 
»"L  aan  aca  OMtaafiPa.     MkTaac  acauk4riwii 
»»i.»».au,  alTHia  a(»^taci*atk. 

•a  9ia.    a 


aMl|ata«4T|«a 

I'WWiam.  ^aam 

eiv*ic«i.  anoo  aafkravaTfvt  avaaT  aea  aaaiaa 
•  •Lla^s.     nrsta*  'aiiraia.     a^aair  rCscai»Tt«i«. 
r'aTt"  Taars.   oM.aaltfa  aao  w«0l«iraTi»«, 
■•  •^la.    la 


tOiticT'Oa  aa  reaiaaa  MiOaaaMk  aoa  carsTti. 
t  )*uCTva*   4<iai.TSl<. 

la  aaa  Ola.  ao 


«*M4>aaitM  <cai»wTiMi 
I  artu  in  arraaMit 


eaclaaariaa 

u**  e*   '<r4t.  kaMtafS  a*  Taa«(T<  rga  tylicu 
a'tSli  t  44>t4«  S*»Tf  >a. 

ta  »i«.    • 


««ua*a  T»*t«aiTT«as 
*<iacn  aitaiLf* 

US'  or  <tl*<.  aaHiHft  a*  laaacrt  a«a  awfjCD 
nTtsiit  Mtiaa  tTiTt«*. 

•a  3la.     a 


,  la'a^t-f  «i^«.4T|Pa  <W3aM4«  i)»faaT|at 
•kTai'cii'vas.  oaia  ai.>>ucri9i«  .aa  mTaur  aairiw- 
•n  s»*t4«. 

•I  Sla.    Su 


*    actcvikl*!*  Moaaaa   aMICx   *Lkar41tk   TMt   wai 
«f»da|»T  aiCC't  w»  CAil^nawT  |a  «  MTCkklTt 


TaaMvtTTtW 
T»sT  atT» 

oar-ija«  *aao>at:i  t««<i«o  'SuiavCaT  laaci  4ae 
tf'C'I'at.iTi   «•(   aavtaaCaT,  »«T^^v  aaMaas* 
a»aT.  M-,    la. 

M  )la.   V) 


<'(rao»a 


»4T 


aTiaa 


cmcM  av  sut-«Ta*ikiriaa  oaara  a*  C4r4ear 
a'»s  aat  laMa  aars  i.a  aaraiaa  OwtilTUs  ■<•  aaa 
ta  9ia.  t% 


aMiatuar  «a«ct 
CKlaaatiaa 

Pt»4»i>  cat.iaM«Tl«a  STSTfa  aM  a«itaua(. 
■raSuBir.  T«aasoina»  usiaa  4  laaKa  ruat>  -MTa 
ar^aaxiiu.  «v»Tta.   aaa.  -Mfa  RisueTtMi  «TSTta. 

aaa  m,.  m 


»T*«»i>  C4ii«iaria>  iratta  r«a  MusatfM- 
•^4tt^l»a  raaatow^^aa  usita  4  swica  ruati  14T4 
caa^iaa  ST»Tra.   41^   •  ii4r4  acourTlaai  STtTTa. 
ta  >ia.  yu 


aia.   u 


laiMiM  iwawTtaai 

rirMktTiaa 

I 

[  la^  staUL4T|i»a  aartluta  atacaiaTlgtiki 
(•kraiaa  •««t4  aa»aa  laat  aca«a4T|M  aiVTiaf. 
4>Uaa  aaa  i\t.  jo 

laoa  sTaiA.4T|ga  aa«>«aaM  Olaca|aTlga«. 
•fUsiaaa   11. 
■Kaaa  aaa  3i>.  ao 


aiM  iwawWMi 

i«<Tai/rra«>*  viioi  vaa  rni  tmnvt-y. 
>a  5i».  )D 


aaaTiM 

■r»auac«««iT 


aaaaaa  raaaaairtirat 
Ta4Mit>iiaia«  Liwa 

4  aacMTw  Hi^MM-rata.  t— lacutataa  aaa  wa( 
I-  TM>  ia«  acaiaa. 

rr  )la.     • 


aaaouTiAti  CMtaitTar 


co*4«.i.4«  ««iai<  ■••MObTSik  or  Liauis  oiairao- 
«aa  Taraottnt  as  •  aoatTioa  0*   TtaMaaTuaai   i^cao- 
a»*lne»   ««Tfa  awa  fT«TKiaT|C   aMO  aaai^Ttl* 

s<^iiiT>ek«. 

•aa  Ma.  au 


■aaotaTimi  caatera 


a(a>«viaa4L  4«»ist4.  4iw  aCwatL  4rt|vaTi<>a  a« 
«*oioaiA»iri««  aLtctir^s. 

ta  )i».  u 


i.4«laim 


f«4«.u4T|«a  ar  alia  naa^WTiaa  kiaHTati«Hr. 
k*aiMno.  aaraawac  «rtaa«.i  a*  Ck»>gaiaT  cvisni 
T'aai.     f.aww  ai^  ^.TaiajMCifai.  avai.uari«a. 
a^anaaiLfTT  waiM'tta*.     a(rMa«K4i  aaoacarica. 
a'V'arc  a^t^aaa t  1  ^au af  laiaa  (««i^MTlaB. 
«.»  »«a«  TtsT.    auian  aan  Tr»T.     Toaklaa  awt 
a««/raeT,^n«  wva^t^ 

lat  «•««  IT 


j  CHaaacT'aisTica  aa  i«raei*4.»  tea  ratawcaCT        ***5.-Il?!Lf**''^* 

afa^  aaa  Sl».     a  t***'"-        •"'C^aMa  laataaaiir  41  nai  |.acuf  t«*t  Ma. 


aMaMkkaar  aaaiaa 
•N*anaTim 


(«au<aTr«)  m  Tae  lata  <ir  <•.*  aaa^Miriaa 
at«.  *t 


1    («au<aTr 

a44aaa  aaa 


■•a»a»»  Ts,-  a*«uiaci^>t  roa  kCWCIar. 

;<ia. 


aaaafaTiMi  MtMna 
rtaaura  latacaari 

u»4«  •i«-«iaTiaa  k4aPa*i(<4T.  auaaTtiiLT  aaiaaraa 

aaafWTi     a.aiaTiea  tftCtt  »•  T|»«l«  a|OC>aali|«. 
tavi  aacinaaoTtcitvt  4atart  aaaiMT  lajua*  ta 
4-i«ai  SI  1  ■»a.-tfvti    *>»a4  iM  'aST  a^vraaa  laaania- 
i»aa  »a  ci»f  aaaa. 

aia  ail.  la 


4  Thia-^jiTi  aaTUar  aaMD  aa  a  kiauiO- 
4"^aoai4  4'TivaTtu  era  i     i>^a«.ii«MT  TO  auaartakv 
•ft,     M.   ij  aa  aOLarjLaa  ClacuiT  tcvuaaarvr. 
r>  9i».    T 


iLftTaaa  Tuau 

•aneucTtia  or  Taiuot  ruat  Tt*«  vaaa.    aa«c> 

t'Slaa  iw'itaiCat  laaaM/tiWaT. 
•la  >ia.     a 


•aaaaaiiM  iea«M/Tta«i 

*4<<(  uaiai/>-ro-siia  laviauNHCMTak  oaTS  «■« 
fMiaaVM   aaaiaa— ata.  aaa'*  rOMn  <««. 
•a  91*.  la 


■— al<tmn  eawcaiNat 

I  4a  4441. Tsi«  or  ci«T4ia  4a^cT*  t*  aaarc*Tiv( 

m*y.  rtsiaai     oaiTauaTiuai  or  eualrU'rvac  aaa.  ••aataTiaa  t«.aBfta 
f*«T|yf  sTaucTiMKa  a^  aatwr.-TiMa  aao  sraaaaa  rawti      •"*■'■• 

o^taairsTvcs  4M>/0a  aitn^MtaST  *aeara.aart. 
*t**'  •*•  ■'••  •*  »>•  ia»»et  a*  *ac  41  avoauac  uraa  xtt. 

I  a«nia»ie-.  fioueco  ntaiat  '^m.'^  i»  a»T». 

-«.««  -eeu.4Ttaa  •"'^  •^  '"•  '» 

e^Mtaa 

jir"."a^T  "*««■•"»*  ntaattaa  *^,„.a4k  •^;:ar,s:sss;jir^  * 

aij  Ml  aaa  at*,     a 

IkTaTiatteai  ii»»oa»  a*  focraoair  wcaatc*.        aaaaiaTiaa  TataMaet 
•Ty**  •••  »'••  a»  aava 

aaua>«TVn  aac^aaatca 
»t»to  T»«aaT 

C4itiv«Tiaa  or  Liar  »ierHa  oi«  va  fiicTiam 

1*^  »>»    av«Sa4. 


sii  irua.  LtTH|iaa.vairiCj  tK.|.«  jMCTiaa 
a*4l4<ICM  -WrrcTitas.     a«aa,MaaM  r9  a^MTaet 
B*af  aau*. 

•a  JIa.     « 


tT<«ua  aa  oMnaiu  ataa.i  aaa*  aaiaa  aaaiariaa 
sTars*  la  Ti«  akaiae  aar. 

la  Ola.   la 


an*  leaaawraaai 
rMCariw 

siaii.jt'iaiMtT  or  aLrta^iKCa  *« 

f^taiTTfa. 

la  3i«.  aa 


a«Mar| 

I*.!!*' 


3i».  a» 


ltaflsl•■>•rTe^  ^  iwa  cLCwi*  *«r  Tt«aaa«,  a*. 
M-IT 


»a 

i^aauatwar 

e^irat.  larNTi'iciiea  ja  ac  aa.  x  laa.  aaa 
y  aaa  %\y-  snu.«a  wajtcts. 
a»-aaa  aao  9la.     a 


UO-ML 


m*k 


Mtt*  ■■«*«« 

1.0*   •••««•«'   >*0>i>«  «(»ewN   TiUklKITTi*  r0« 

«•»  «•  <M/<«i..i«  •oaiaK*.  ni**ric  rakTti).  re*'*. 
W«  lit.     * 


Ttll  M.L«T« 

■  •■   LCH.!)    'I*   or    Tnl    'jHi    Ut'^MT*    C(*lu*    %«0 


410  teu^tk. 


CO  TMfVfe  MaTMk  WIT11 


i 

1 


f 


/ 


Lw  >a'-lut*<T   -0»i»J  aftCUM   TMrtnlTTt*  »8« 
j«»  !••  •./-••.I*  •oai'M.t.  r»«»»ic  rosT«o.  ro«**. 
Ml  3t«.     t 


ftariM 


•  'Tl  r»  "»   ■(yit*i't»l«  »0»  •%»«»   |ll*e4«\T|)w 

u>tsc«i>.Tt««  ••  •«*>•  o»  «"  •»oi"  *»n»uc»iT|ii« 
c««.Le>ifc..  I  TMcanoiiukiiM  <TT>e«  i<*««  r>«(  iMtrte 


J"Wfttr«lf'Wi   akO   -tk^Kfri*!!   «»   »0»»'   l»«»l»»l 


•"-•01   Ml  31 ».    »i 


O'l" 


ta  I«4>a**T0*   »T»«.   iMIMcrIM  lIMIIl  •«»n 
c»iei«t«.»j«  «in<  ai>»3M*i.t  vtMTi . 
K  5I«.   ii 


MM*  ItaTMO 

•■«u*o  ••laa 

ri«»««»  u»»»i.i  ■»  rtv<a.T|c  ION*  m  TNt  et>««.t« 

•••T4L  etivii  r»^ci.4kt  l«  t<  <|iti«r(««iTrt, 

M  S«».    t* 


■**TIOM  ttlCTie* 

"I'fTi-i  0"  KT4k/>ttM.-lwN  urrtxOXk  in 
t*»»f».  Ill*  •«•  »i\.  tki.cr«oMtt  >i<oei;  •»- 

••  »CT«or». 

101  )■•.      • 


•Mta  CMawoieaTioa  OTOTiao 
Mr*  lajtn^tttian  STkrtMO 

tMT  c-««i*cTfai<TU<  aafl  DltTaioi'liei  0*  (nao* 
I*  »l'M«.  "4»»  c^vsAicaTioM  srittna  i«  tmc 

na  >i».    » 


aMMiaaciM  aaon 
•««loaCTivt  ratxouT 

«»  i>i'^*i«(  »■•»«.»  o»    r»%  kirrraTuat  »»| 
a'NITtTioi  iTlTlai   •»*i.tC*H.(   TO  »»<  TaOT'VaT 
j»  -v**   t«»T»$  \-  ».i.^OuT  Smclti**.     CMtaicai 
I»»«T»»H    ■»   •«iH*»   •.•tr»   COkLtCrvr   IN  Otl  cwt 

!•?•»•»  c«i  i**t<*l>t.i«  jUn^aiM  nroat. 
W  51«.  »« 


«a«fa  CMa««HICaTtw  OroTtna 

•  'i«e>rT  'oa  '*«(.r.ki>«  'tatr.ragri  goM^ta 
»»t»f  *(!«*««  TM  coM>^ir«ti<ta  ««rlo  «T«Tf8i»^ 
«fni  ■ti.trtw  BOMM  atTaria  tmc*. 


4U«fa  CMMMtcarioM  trottat 
•raTTMiMt 


•Mao'oactiviTT 

M^twirs  iiao  •asirierKiTv  la  TMt  vickitv 
■^  »"•  ru(.ji^»»  a>«l<«  fr»LJt«T> 
•4  3I».      J 


a«Mtaravai««rT  um.\t\t»% 


TOO  •Hin^lN*  cakCuwaTloa* 
•voioa 

o^i«w«  «n4oe*  *«ir.o  actiiMt. 
mi%  3i<.  to 


■ttaaOiaaTiaa  acacTioaa 
lawaaate  i40liTio« 

Tmt   *i--«iMt«*t>0*  ■40i<ritm  aao  CMkK 
t'rit*  o«  i*t.Llu"  4»>«<iijr  M.m   Itvrttiurii. 

M  3I<.    t» 


a«tc»i»I»a» 

•n.ic<w 

"I'M  cMMfNT.  xitx  vOkTafei  »ii,ir«(  :okTaau.U 
a'rtiru.   4T  103  »a»»af»  4t0[io«  «l<kT». 


IK. 


■t«(4ii'M  iw  aOTM   II  .ajMre-«tn«  MvlCCt. 

»«4><». 

M  nt<.    • 


I. 


tMUi  i.tant-a*ilnT  aaaio  rtLifTta  mt 
T*aM*fT»  aLTtruiia  i<.«oaM«Tiw«  «■•<  isciri'icaTioa 
t*«ii  -•*•  tvfaaoiaTti'  »t  4  k*«u«>  tttriM. 

3I».       I 


^aiiPiM  M«tm  ibcetaiuk  •  tnwaxm 

'I'l'  iratiaTH  a(vrio»a  ■i4*UHt>«  ntvi-» 
c»aai(  J»  af-aaofin  •toin  »|»L0  I»U"»|T»  or 
T*^  o»rw  i4«t(4r>ai>  •T4rTOHs  oa  nrt^a  1.M1 
«*-«t  »t«»  Loa  »<i»Ov»«^»  iTSTrat. 

•aata  1* 


4«rua4"    ^tSw^a^rT   MT   ThC    0tri.lMTI3<IS  0* 

I'Olo  trwi*t». 


laafo  aaviMTttM 

'i'Li  iraiiain  afwrae»a  maatMiro  oc«ift 
caaoil  v*»  ar'oawTao  •.f«o  ri»to  »«Tw«if»  or 
t>«  o-ra4  i*«iaar'04  •kiims  oa  htmh  lovi 

••■•t  »»■•»  LO"  *a»ot»»fT  ivsrvnt. 

-  ' —  -r«  ii..  i« 


TOMrouiiwT  ottcaareat 
•^•artM  *c«l«TMrt  ciacwtn 

•*«it  T*oa»  o»  ii^<i*iT.ri>«  j»i.»T  )ioet»  »$ 

••tIt*T|J.    4«n    Tlfia    »4»i«J»   <>oa(*    OwT»uT    C«L'U- 

L'»»o.  !'<•  a*vt>«(  artOvXT  «r  *  r\%  jijo*  ■« 
c'lem  »»f  4v»  »w«ai  tj  *«  u»*r\JL  'Oa  i<4awwi- 
•'<«a<ic>  •aai.iea'iOMf. 

>a  ;i«.     • 


rcMimci  roa  laraoviaj  cuvvrrra  aikUilktrr 
k'liC't.  'i'ti»«i  »'i.'^tOMa4Mi>i«M  'aCMiaci. 
ia«  jl«.  >u 


trTOT  KtHteuo 

co>'T»o(.^li»La*  a«rM,4"«  ri«  a4MtD  4taM»4C( 

•'hICi  f  I. 

n  3i<.    1 


>to«iTta« 

Mi«k  4i.riTua(  •  a^j  noiu  •«A*ua(>««f 
<i*ta|xct.  iiTH  4K  •iaB(>*4*.  laoTOntTra  iis«u.(i>  la 
....  — .J,  jj^  »i»ea^T. 


ai«co«ieci 

m^ktosxlLic  M**cii04*  ar  hJ<  tra.  at  iw 
4'"l  C«a»0'<«fiN«Tt  oXcrx**   11  SviTi4sit  or 

•'■"•-•»«•  ••T'»-4<»' NO    'jSitaSI    •0UT>U    1«3TV 

••ittrTt»»  4«riiTk  4*.Ti)>r    »tii4Ti'»   arM4i«T|iM 
!•■  ciwl'..  »T»Tf«»i   si>rHi.iit,  cx'icii.  it4eTi 
»^CT*0«Mt««.|r   4«^  CnaOr4Tgo«*rM|r    Macnii 
■*   '*■    •»•  3I».      * 


■fi'Tay  vtMiettt 
traaatnaa 

rt'ilM.'  klaca*  >~a*Cw  CHaaOC  rra  •(•»( 
«r>aaiTioi. 
*     a^-ati  »*  3i«.  u 


••tra4eTtOM 

4T 


4T»0fr.<tair  atratw'lOo  roa  oajrrH  litlir 
Til  3I>.    M 


'aCTtOM 

i<««aace  aaeitriw 
•■« 
<««••  4TTH»(»Tto  Tot«L  ofkaCraMcc  arrciajKiav  i» 

rMiT  vtxin^f.     «  "kTHOu  1$  '»««lirat»«  rja  rm 

e^i'art  jr  «i»r  »•«  I'lcaatM  or  xut  >kii. 

—  " — »•  ai«.  t» 


••aoto  arctivmo 
ate— ran  *■(< 


Tt^i>«L  '•tone  caciTt  raa  .|eanaa«c 

-«CC |vt»». 

M  9i«.    a 


itaMnncTiM  aotMTt 
foaletTY 

j»4r  M«'>uTioa  t.4»eaata«T.  auMTiat.*  raiaiKM 
■»a««»i     •40l4Tii»»  t>'rtc(l  On  tl»ii«  aiocxrai*. 
r"»i  ■4cil'««aoTtcrt«t  •oknt*  aaaiaiT  imjuit  ih 
4*'iaai  »i  I  ■)•-<. r«fci    l.'!*  la  raST  -ruraos  iw*-*!*- 
t»oa  »*  L«»»  W4a. 

aia  3i».   I* 


aaiaa4crra«T«a* 


0«<rN>«TioNS  ur  atraoaraiA  ruTTuaTioM  la 
>•«  aieio  iNor*  or  a^riacTioa  or  rtr*  (*itm>« 
4'l0«»t«i<r. 

a"  at*  MT  3U.     a 


TUWaL    MIOU 

luMtL  iionc  (ratbirs  ro«  tlcanaavc 
•»eii>t*». 

ta  3i».    • 


KUato  ttOMM.* 


•••rx^Tioat  or  ■ir<e*e4U  ru/rnMrioai  la 
t"*  areio  faor«  ur  HntbTioM  or  ti*  c*aTw>» 

4'''<0»M«.<f. 

aai  3ia.     * 


aix 

arrtai 

tMr  a4tinM'ir  krcciaoacUai     •«  laoTMiMC^ 
•»iCm  comri  4cl  •4i«^<*on  Laaoca  tm*«  o.*  an 
4«->  aisi..!!  tiCM  »o  .^s  gr  ij  $uf   i«Tta»4L» 

«•   '0   •.•    -". 

a».ai  Ota  lU.  Ja 


•rtai,  TUTS 


•*vl 


(Nvtao>i«aiTii.  <roi«*«t  T(ti«  or  •.>-a>  taoiat*. 
•a  •<i«.  r» 


r(x4vi'i4  or  laiTawTiarr ).  •aurauttit 
c"iearTi  T4IK4T  •!  s«t  t.fiew«(.  rtkirjavit. 
r»aft«  CM  kO*iiTi/<l«>i  4*n  r*4at«r»H  tiaiwa. 
iMTaionrtr  rok^ica*.  caak»o«  «T««ta  atrtis. 
4'ia»  «rr»»T». 

•a  3l«.   II 


IkfaSUirr   HUCTnaalctt 
ataoiart  tameirr  eotiTML  Hit— 

lr«Tt.4    •NO    eOU»r«ilit    XTkUllLITT 
**4ro»S   C^lTnOk    I'tli.l'   llK* 

•a  3i».  i« 


roa  TMc  ata 


<a  ofiHakt 
»MaM  KTteToaa 

IMTHC**  WfT     IK    Mb<»laM    tl^M 

i^na>iikiiiie  ttaMak  TvjtrrioN 

()»TfCTIO>.. 


natiriiaN  •» 

It'WlC 


>ctT4aki«Mmrti  . 

aMTtaaat 

■  ••Uo'viraTio^  4«r  orraartOM  m  tm(  uiir 
■ffii»'4  oiMiia  «<<••».  ic>*Omt.  art  real. 

<|1  3I<.    IS 


•ark'ioiiirr  nvrcTMauti 
a«Tl«aaTl<M.  aacaiCTloa 

ta»r>-jT'*iMijt  »«sTi.>»  4MJ  IhCIi  rc^utikirri 
•'^«kr<i»  «•  a«trc-»  i"  >nteM  >acM  yOaromr  11 
r'>*aiF  >>>  TMatt  ■o»kitk4  rrrrs  or  rtarsaotac* 

I'   4u^iT|-«t  rn  aktia  r4r*iu  «r  an^atargaotac** 
'"-  OM  3I».  *4 


aaCktaaiiiTT   iluetaMilcti 
•»alCM«u<TOa« 

varirui  4r^e4>-Mt4  i»,  t<  «TtM*  or  rtikJM 
a'eM«>'i|.«   la  Ma>ce>«jCI(M*. 
••  3I«.      ■ 


•auraacH  raioaaa  <«a|aiiTaaTiM 

•a>«rtii  M*roM«  »»•  Oieciaca  ta«a.  jaautar. 
r*iau4ar   imi. 

aai  oi».  N 


• 


au*aviiK.T  ■ae«at»*  i»  a«roaTio  la  aoio 
a-**!'!.  '%4*>4  j<ra«*.i;s  4«  eomuaictriea 
»-na^is  «ir  'nail*!.!!*. 
a"  a>*  oao  ^i<.     * 


••(tr*acM  r<Ma«aa  aoa|kltnuT.o« 
a«T««MT|i;t 

aa«Tr.-ri  «r  a4T>«.a«Tte4L  MrvaT*  oa 

•"•If 4tI'H   ntaa  oOTkllf. 

aai  IK.  It 


aaiaraacH  a(4eToa« 
•aiebC**  caotatcaiaa 

tevitt  >ajeLf*«  at*r4a«M  at4CT<^i  or  thc 
i*r-*<»oe  T»«t. 

•II  DK.  *e 


••tTreuk(>-€ir>0T««klM.  tvttM 
oraik^an  4aia*u 

9u4«Tir,T|vt  «»»t,kj»ie.   l«aMerTT0C«i|Ca«.> 
4"Toa4Bioia4r-ic  •ao  •ragi.oOl''  trurut  or  n« 
•'ricii.uioOT>«kl«k  »»trta  or  •ca>r««t  aaiiaki 
4»»  Mficorta. 

M  31..    I* 


aatvftot 

c«<«TaaiMri« 

atwii.  ir  >'0kr4ai<^Tiaa  or  roeeiTurr  or 
«rautrt  4«r>  «iea(rTtl4i.     iita  at  T«i  r^ojcar 

•/•••leir  »«  »iaus  iwrtnoi  i«  mm. 
rr  OK.  la 


a«<o»iun  et 
•<H.i;tiom 

aHr«iui.  rikut'^IUK.  *aO  auTt«au«  cafaitTari 
••t»4»4Ti'<<  or   iuLr4ir,   4N0  r^acHi. r<a4rc  ti^u- 
r'oati   rt-ioi  •f4C«i0k«i  •>4TMia4Tir<k  4«4^Ttit  or 
a»so«  Ckwvfsi  4o*'>ariiea  trecraai  •«TMOot  ir  at. 
0*1  riTatrtoa.  ^^        ^ 

a"  aoa  Mi  9i«.     • 

aaicacrraia 
•rvino 

acviia  or  ;oaT4«|aaTiuM  or  rouetTwrr  av 
»»aut»t  411  aieakrTtiat.    aica  at  T»«  ratautar 
••Micir  ria  vtaut  tarrerioi  in  —h. 
•1  9K.  la 


a*M»ry  ai 


*r 


I  T  ■•Toa  aoiM 
iTioa 

ao^Mi    "OfW  a^itv  tlMA.aTtoa  iiTm  M«sri- 
U  «•»    irrt  *Hi  ns.  trrrer  ir  Vficu  aorioa 

til  3I».    t> 

WToai  itoki*  Mieacu.aHTi 
*-  eawi 

irv4UMtT0N  or  mf~iicrtk  ttUk  »oa  4raLIC«- 
M  •••  Ltaac  aoi»«ri>  lerna  rioaioTioai 
»r»*«.T  aauaat>«  rtrirr.  ao.   1, 

"      >0«  ■>!..    IT 


RKL  -  m 


*t«T*i.kirt  wrTaoaat 

ranoaaiaiia*  troa^tnati 


•WToat  iMkin  a**#tu.aHTi 


»«»k»   »•  Mivici  ii>4  rt»r  or  aoiiur  aoToat 
•'M3  »».  i4C»    i»"-»v  autlkf   »r»r.«i, 
aof^oi  wa  -K.  IT 


■•raat  itocn  aaeauLaMTi 


ttit  H..  IN  roa  'vawiurioi  a*  art  aiTac>rw«T 
a«  I*  «T$«»-«  ria  iMt  ,..si  wtre*. 
*"f4«a  oea  9K.  IT 


k*  i(m*tu 

tT>(»a  uyr  r«ir«h4Tiua  la  warrato  tcairic 
•M401  M«  BK.   It 

I 


ri^  caviTau 


!•'•-•'''  iii*.4iic»  raj«a*a  drraariaa 
fit*.tT|v.«.  04t<  »t»xrT3a  lao  niTnrr  riTriit- 
ri  t»itc«. 

Ml  3K.    3u 


t)r»«»in(«  ti>ti>vicil3k>  ro«  T(^  4Ua«tiT«t 
i»«c«»kf,  iriTToa  "fiwuTjo*  rioM4>  itntrii. 
•".aoa  toa  31,.  i^ 

»  •e»«>jLia»  *m^^tt  Micn  aix^rarct  Ti«  uic 
j»  t»»fi>.»rp  riU't  ,r  c^irataT  ik  «  taT*i.>.ITt 

tK-aoa  oaa  3k.  u 

ataT*(.Lint  (tattriciaki 

4k»ftw  «a,j  rk**«t  aaciariea  laTrauarte  ar 

-    !*•»«   KTCLkll*. 

ITl  SK.    U 


•tar»LklTtt  <4*Tl»lctakl 

e*>aTB«t.  tvtTl"* 

t««ir.  -•|T(N|>   u  ttfajkiiHCu  roa  at:?!- 
r'luaMtj^.  or  tNt   IMra.kT4T|iN  cn>«^;a|c4rteal 
•  •■iir"»4i   3r  TMt  <4i<.i^iir  cosraoi   r«(ik|Tv. 
•01  "^K.     > 


••arrkLlTti  ttartricitki 
orTteriOa 

rar  oo^K  oaaif  t.TiL..irc  raacaiNh  »Ttr»«i 
'"«  »»»!>f»fLiTT  or  T»;iii«i  Rtoiu  'ikCiT  •»!  aea- 
«»Ti4Tik.,  <4r«kkm!  •»  ««Tio  acFLrcTioat. 
an.>aei  ora  51,.     » 


af«ti«iLtT»  or  L4if»  j»c»4Tia«  »t  ttci'iaa 
i«^>'*vsr,kt  •ITm  t~r*T-nja4T loa.   M|04.|aTrailTT 
or  kia"T  oaraiKto  raoa  *n  4*c  t>j*r>. 
3K.   tt 


*N*a 

ariToacti  Coacacrt 


M^viia  or  lairakftalcoi  Miur»ctlC3i 
C^Qirrr  T«a|«*T  4T  ..rt  k'lOoaCi  rtkirsaatt. 
»'ict«  o.  kOaoirwiiNM  tiM  ra4M«rat(  r>w>>Mt. 
i«i|Tai««»Ttp  fOk^Kk.  eaaktoa  tratia  acms. 
4't{*  fr«»eT». 
t^*  p#a  Ma  BK.  la 


-rj-rli 


Mr*0|j«.   rikkanfun.   tan  awTi«aiua  CMfaliTavi 
rrt^tr4riiM  o»  tM.r4ir.  mo  r»aeakra«Tt  tiiu- 
r-n*"!!  *€"»•««  •t4C'ri0k<i  iuT«««*rir<k  4i*kTiit  or 

•*n{it  Ci«vrii   4*>naritea  irfcraai   Mtioni  ^  ■*-      .  

0-.   TIt»4Mea.  — itraai   i^T^toot  ir  if.   aMTriklTtt   laatiriCtaci 

BK.     .  t»aa«.T|oa 


TaroaT.  aaoaita'  rnikbanaMT,  a«t  orraaTiM 
I'ttai*?!"**  re*  THf  •i>>ji.4Ti<>a  <*roa  aaakrtll 

•"Itl-    icilfn^   Ml, 

•".aei  Ml  31,.  u 

atarrkklTtt  laarinctati 
oarieai.  ratcaia* 

•4«si.»  orricaL  tt/avcikuaacC  ariTia, 
•"-aoa  n>  3K.    a 

aaarrvkliu  laMTirtctaLi 
»a«iaaanta«  ieoi»uTt«ti 

aeoofTfc  raosa«anNt  raoa  «  larrutrti 
w»Tic»k  ••i(a4Toa  *•^,^Mk^^  ro  raovirc  4CMItl- 
t'nK  -474  re  4  Miut^.t*aCo  lN»Tau»taT*Tiai  met 
ir  ea«fa4i, 

M  3K.     a 


a«ai.  tarn 


aaoaM 

a«rtaiaca 

k»a  i.iLwnoa  or  rae*T  ai4«C  eaaaacrtaitrict 
o»  *«»■»•  -  riT  4ia  -  klaf  Oaif^HMC  a|irua*. 
ax-ata  vn  3K.   la 


>ee>(r  rtM* 

4l«t|«M 

l«4kU4rtaii  or  uitK-tTaratTx.  kiaMTa(i«HT. 
k«a|ii4rtn.  rarttMac  »rttu.t  0*  kaa-joiir  eoMtrauc 
''»!•      •aLOIai  4ai  ■i.t.ki.oaai-ak  'v4kU4ri<»i. 
r«aa*»ii|T,  tV4ko«Tiu».     '•tCN>atC4i  rajatartti. 
t"ar4rr  n'r4a4Ti'<a/cr«l>ri  ivakjarloa. 
k'»  »xr4«  r«»T.     icitii  aao  T»tr.     Tooklaa  tm 
Hfjfti^ii^  attia.t». 

laa  BK.  IT 


+1  iruoT  or  rat  trcajr-tTarv  taLlalTr 
uiiM  la  nia(i  t0tM>. 
MO  BK.     a 

4a 

i"t«»   jr  aiHina  xarkC  tlict  arctMaiT  to 

t«T  ^»Tr  via  41W  attiVitaTt  v«kU(i. 
'     •!»  3K.  *a 


1 


•••erfT  ruauat  eu»» 
t*ac«*i««  roaaiai 

cx*i(>atv«  'oaaiat  pr  kkOtwact  rna  taaoc. 
»1.I0  r»oarkk4aT  «0T»a  c««ti    ouaartaLT  **lM«tt 
"'"'•  •*.   •'     r*  cONTBua  or  >a  tirutlvtk* 
r»«at"  Ck^iuar  t»  •r4r:t»f>  or  T»«  rataM 
c'-'^ioura'iea. 

M  3K.   aa 


nalataa  Mta 

»l«eeui.O»"rial  ikCaaaltDt  at  arrLKo  tb 
••la.  ace«»T  kaua'ac  NOuar. 
•»»  IK.  aa 


•"oerfT  a«Taa  aoiM 
ar<atk  TitTt 

aoriir  <oria  a^itt.  ttata.*rio«  aita  tuMrt* 
I'Tt  ii4«  j»Tt  *»u  Ti*  trrrer  ir  rraieu  aoriea 

'  ni  3K.  *» 


aoaarTi**  tMiranaiaa 

in  OT'Ntivf  vmn.'r  or  rai  klrtraruac  roa 
k'll  f»TiuN  tTiTcai  •.'*i.iC4«.t  TO  »at  TacaTvrar 
»»  i|*^   t4tT»t   11  r^tOwT  tarkTCait.     CMtitCai 
T»t(*«fM  or  <^}tw  a.iTCs  coki.tet»r  la  e*«i  ci"»- 
»•'•*!  e«l  irrtCTKiLT  kuwarts  nroat. 

a"-<*  Ml  OK.  a« 


rk'>ID.f  kiNCaa  tnaacu  CMaaOC  rpa  tTaac 
iraaa4T|0N. 
••>-a«l  Ml  3K.    u 

••atritlttt  laaTtriciai,) 
latciiM 

TMro*T.  aanaaax  r..ikO«aaHT.  afli>  orcaariNa 
I'^Tai^-Ti-Ki  roa  Tar  •i»<ut.4Ti'ia  caaoa  aaakrtll 
t»iTi"  iciiiiv  tai,  ^^ 

II  BK.  la 


a«c*rrt«ta« 
i"aoa>»«Bte 

«4r>tc«rr(*  la  ar  r.Die  coiaaaneariBat. 
n  3K.     t 


ataaaamfa 

r*t4na«  t— eiiiaieai 


cT«i«  «ra4«>oa  »NF  T4iaaia«  or  m  Brwwc 

tc  «k*M**4k<a<la('i  ««i0t  carirakt 
iirti. 

■a  3K.  It 


attotaniTtTtaa 

tt'luiTt  lae  aaOtPaCTKITv   la  ti«  «tclilTv 

«•  Ti»  ruk'inai4  a»»f»  rrnucar. 
•a  "Mr.     t 


•etacaraTiaa 
ct*MtrietTloa 

4    •uaa'lTfl    OUTkin^    rua    Tar   MMttCOPfC 

urteatrriKi  or  na*i>a.  lC0i<«aTa«T  roart. 
ai  BK.     i 


aaarrikitt  arriTUM 


♦  ,{**'•''*  *"^  '"  *  »*T«u.iTi  arriTuM  eoaraot 
a"-a{o  oaa  sk.  u 


atte«anmTi<M 


T>»  laiftukaa  ittirttjTioa  or  prfr.»e(4i 
areiaraTk.  »«.»»■• 

ai>>aaa  ooa         sk.  4 


ocKaiarib*!  lecNTirut  tirta  T4ti.tt 

OK.    M 

ia**4»  eticai'Tikki     raacniM  acrear  raecct- 
ro>  auaatartTKv. 
••1  3K.  Ju 


attfiaic  aavft 

a4T<«a*Ti<;ac  taabvtit 

.  .Ji'ti,'-"'Jl"'^I***'-*  '*  •»*»^  '*ir»«aTioi  4t  1^ 
r-  ito  TC  <  rotat  *au»r'   la  *a  iiorreric,  (casric 

**^l^*a 

fSpOOl  TOl  31,.  t 


H  3I>.    I* 


••(■•■IC  ■•««• 


ll«*IC   IMtt 


'L'>i«.'  L*i«<M  tnAttf  cHkMC  rca  (TMC 
urr  )i».  u 


•(MitTta* 

HLMatMrfW 


Tiv  ft««*4TieM  0*  TMt  miataT  «»i«M|r  tiM4k 


rtt» 

•^  3I«.    I« 


»<nT>u  <t«(««tm  0*  •t.iui.i  Mu.Mr  err«T«ct. 
•^vMoo**  «T4r>«TM  0*  «ci.  «*tu«tn  maa  a.t  to 

••n"  TT  M  »r»  «. 


••li^U  r«v«T*u 

■.ICTSIC  MlflWIM. 

■WC1  «Wta«XT.«C   tW  WTMxfC   kl<Mk< 
C'TSTM.!. 

H  SI*.      • 


••4r?i*w  i«KMMieti 

Mir»«ii«rioM  t>r>  r^ictMTiON  or  to*«>«cri«o 

<r»»j.i  luii.i  a>"iii  MO../*!. 

r»  oi».  IT 


IU.M>t«*T|'«t    l«   taPjr   1i«lTta».       VMT    II. 

.  mvtirf  LiOMT  *or.itTiiM  ovvicr   <kMI  *« 

*l  lU.    M 


••|ii*«.(  r«T»Ttct 

•HOToroMuerivirr 


*MPTc«'KT*tC   ("IkTO   la  ■wTlbt. 

It  )i«.  n 


kTOwrtao  twiPanrr 

ri*Lr  '>'W(«  •i«Tk>mii«ii  aao  kl*«lla«  orMta* 

»»•   WOli^   M«l^   •eai>«L4    (MkTtjl*    '0*   UtC   "T   TM 
0I«  )!»•      T 


««laXI   HtTOTtk* 


»a*ciu««  ^M««to«  »e  T«ianl«b  e*  m  ocodu 

M  31*.   M 


■■at*  Muia«iirr 


••»w»t.icTBK  Mi.#t)iTtc*  10  «ri  ttitK*  tap 

r»tLO»tL«<  or  —una  ••  t^  via  i«T(U  4io  fi«l* 
»»».lu  »«.'iTtoa». 

M  }l>.   ^ 


»l»i.r 
»"a  a»Pij«  >«< 

01* 


a   »l«>0«»UT|aa  MO  kT<Mfla«   OTOTtM   **'!!!!£7  a4TMt4LA 
«•«  aMOau  w«i.TM«  P«a  utr  ar  TM       e"^""*  a.T»i»« 


v*>iMi,i-an.XT««hr  tail 

M  9U. 


ITfa  etsita. 


••"ItTtBa 

••aie*CTiy|  «4u.*uT 

*  •ui.i*  'o*  it^  Ti««iatat  <ir  agor  aftWM^  «« 
■••oioociiv  »«u.ai>T  MtfLira*. 

H  )l«.   *J 


»l»-Tf««at».tTT    "W   kr*MtC   n«Ttilt«U.      MVOIMt. 
a>MnrTr.«  sr  aOM^u-riaieu^.*  WarvcTlao  vim* 
«*»T|rui«ri<. 

>•  Sl».   I* 


Tta« 
•««.*■  ctu.* 

rt'tiatkir*  or  r*.^!CaT|i«  «  tmi«  ri^i  ■hot*- 
«««.T«>r  c^'WuaTta  ucia*  «  CMcaiCaL  oraav  ■aocM. 
k**«(  •»•»  Twta  rt|.a  «i.lJiT««  Mi^a  Wkt  •«•*«. 

"'  JI«.     • 


■■teoaaticT'Wi  MviC'i 
axi.ICi*.'*  ftCCTMatCO 

(k'm'%.«rrieai.  irrttrt.  ixt^fn*  uicrao. 
(.■•alavtctNv  amxma*  tak  STuniw  tm  C>r^«T|<iii 
•'TM  TMt  ■<(«tt.arHa«T  M  n^cTlOiML  Cktcrv^ic 
■a  nC". 

M  31*.     • 


•••IT*«T  fMIMMIta* 

i>riaaost«'>  ■•NUi.i.kT  aacatTi.)  w»  tuiTt? 
•••  iMkrL"W  vtafMiS  ttOKit  •<tTts  la  r*u.auT 

M  )l«.    U 


ii«eM«icti 


ra*t»>  Mlivarro  .t  T(«  »itT  (MOOi.  vI^ 
«•«  A}loct4l««  lawiawantari  svWiMtua. 
•  14  3i».   t» 


•»«IL4Tt«a 

r»«i.i-r-  iaT4«rt«r«n«  «••>«  4MacMioat 

C-Hj^f  <ri«a.4T|ia  u»  4   MCltk  aarCiM. 
«^-»>4   OM  3I«.    M 

tar  r«4LU4T|oa  o»  »a«»T  ■«««(  cMMUcrtaitrtco 
•*  •  *•-«•  -  n.T  4«<  •  LiK*  »a<t'CW)Mi  aitTwi*. 
-»•  ll».   la 


ttf.mmmim  wicro 


a|aM  f'-^aaTuaCf 


l«L  moLiCTion  c«4iT4laia»  ar*giiT*  4<« 
V  BliCuMiaa*  oa  V4ainuo  4l«lrTS  or  i  ma 

•a«T|Oa    ••a   4S»«CUTT0  C<MI»«a4WTS. 

>•  5I».  t* 


aMrtc<.«<M>  or  Mk4«  MMH|>«*ct«  la  laraaNU 
L'«  nr  i^Lli/*. 

M  9I«.   M 


tTi«v  •»  »Taucn«u  4>«>  ctaiatT  aMuMCi  o«  TNt 
CMaown»H»ai  oa  t««  wai. 

•va  •!«.  M 


490  e<  traiceaaucTW 

3I».      • 


4U.IC 

Timau^fCTatc  aa»^^afff»  •#  MiCaigct  •«« 
Tnu^ln^  or  oa**  ••  4^  vi«  iVTtc*  4*0  ti«i« 
»*vlD  ML<iTia>n.     eo~*raurriuo  or  /  TMtaaotu*. 
r*IC  aaeuLC  M*t<m  TthTik.,ia-eui40  Tt#lMTt« 
n««(t.niia«. 

)l«.   la 


TM»aan«vteTaic  aauaiarics  v  aciiaixs  mo 
fu^iair^*  or  oMua  >»  *mi«  via  nitm«  aa)  tmii* 
trt  10  »a.'>Tu«»». 


rritkaow 

lTiOi«MT  <ir  t«ac«ii>tal4t,  wioca.     k' 
t^oca.     vtWarTiv*  rui*»kaTlor«-«w*4. 

t'4t  aou  -»  «*M  4ab  •«k,aia.«  aanTtia. 

11  "JIK.    14 


■4««t 

>4Tie4t  4ai[L*«U 
rt^«4M'iiT4L  w^ataTlM  ir  otwca  aavc*. 

M  91*.      • 


••ktiMor* 

■  l«'til'«  or  ontoaila*  or  CtM«ai  aCT4U.lc 
c*a*i<^s.  ■«L«JO(>v>  »<•  T<jnbiTta  «IlICIDC<i 
f*«T4t.l«>  a»«T>.LlJ». 

Tia  3I>.      • 


•Mk'O  cru3 

rrUiaikirT  stumm 


t  la 


riitiatLirr  or  r4a»iC4Tia»  4  Twia  rita  aMOT*. 

»'>.T4tc   c-tnt^lat   U14»«   4   CMf.'<IC4L    1»»4T  aMCM' 

4«f«  TMia  rfta  rUAl«.(  t«b4»  tfu.  aaa**. 

Mf  31*.      0 


Ti»  irricT  or  -xniioaaco  siT«ra  o«  rMore- 
v^TAtC  mTi  >iiota>oa>.u;Tivi  raoc(«<«»  la  <-rrui> 
tl  91*.   ** 


••li.»M   44X0*0  f 

rwaU  OTi/ilU 

aiT4»r«aLC  CLoaC-^tcaaO  tTauCTuau  la  «lL»*a-  aoo^ta  rL4aii 
a««M  aiaiaT  4Li.eT<  tiTM  ffa.  (aTiamii*  4a»  oikTCO*.     r  nTpnair  ill  4a4bT«IO 
—  "-  -Fa  31*.   IT 


oralcMau^TIM  ricaO 


rt'tiaiLirv  or  r4a»tC4Tia»  4  Taia  rita  1 
»XT4tc  e^<««ana  uStM»  4  CMialCiH.  ■*•«*  raoc*M. 

L«M(  44«t  Tata  rtt"  n.(Atau  i«C4»  e»a.  4a«4*. 
•»  51*.     • 


lia<c<rtuTiaM  <w  nOTiga  or  luaorcTt  caaNtcTte 
•  •Tw  ««.«•  ri.4atk  4a,,  r>«  aMolOkr  CH4«4CT<a 
or  tararT  ni»  raaa  fL4iia  4C*|0W.     T»4Wt.4Tin 
^•••Uk  «*riCL(. 

ova  9i>.  t% 


•■octaoiaa 

"4T»»n».i  rga  L4it.*  <t^iC4T|oa.    omaaaltM 
a^Matoi  ■'»«io»  raaaK4T|<M. 

»»■*  'I*.     • 


■TLUaiUTT  i«UCtMMlUI 


»4»ttu<  4*aaea-«>  la  Txc  ^Tvn  or  r4iv.jat 
^CH4*<ia»<  ta  MNfconrgcinas. 
M  tn.     a 


DcoN'-tiTToa  V  .aocMTie  tttitt  i4ae>  4<» 
4'«a»oij»  mir  nMu>  la  cOMrCNr*«Tto  aan 
f  »eT40«.»Tti  T(nr'a4ii'4f  errt>i», 
r>  9l«.     • 


••la«i.f  r«v«T4U 

H,rein'>t  ra4a»«oai   ■Maaa>%«4   |a  OloawTN  4T 
fe'Ctfi"  Ki.»<»  Tf«^4.Tja»«.     aaar  i. 


rwrtf  .»rai»-  M^istHM  jr  tocaa  fuJlt*   >r 
I"P0«I4»<»   tlTMt.   TO  u»   0rtC4Tta    TMi»   4,    3oO(a*(D 

•••>"  oefoi'a  ta«T  tmu-  oaetMrfO  laao.    T«4«0i.4. 

I><«««   ft    «'i«f|««   4aTlLll. 

k^  9I>.       d 


Mfon  Ttiw*a4TWC  oimmch 

liaxvTii«rtab  -w  iM«ait4t.  laaoiaa  Tceamoutt. 
»»««.  ■r*')4ri     ((-c^iofNTn  •«-<  ivi^uararaTt 
varoanr.i   ta   nuar  •m>«*C>1  •iTm  ^afct4(. 
i>-tr»«f,r«Tin«i  4oj.»»  aar).UTioai  run  }l*Tal- 
■atMai  ci.teTaie4c  OkTIstlvlTv  or  ac»a4CT<»av 
a«iat*. 

31*.  M 


B^ 


M-IO 


OLta   ■AOUTI... 
ar4t«^«MaT 

•t.*C(o  \>u  ri.4««T  »4014riua  l^riaccrtti  ar 

4'     I4«T>.    «tt(U,ll'. 

iva  91..  14 


40    •4*l4T|0a 
•t«|k4T|0a 

Sa  41.    *>l3|4r|w>>   ttatA.4T|0a   tTgPtlt.    '441    I 
4   VM~f«   W   a4Ot4T|0..    tOU*«(»    Uto   aaulalNtOf 

o^TK'i  »»vjoi»i  »«a  .  .»«af  k'H.4a  •lau.-riw 

1*4  3I>.   t» 


Ml  4»  i>ni4ri««~  ti*uk4Tiea  tTj»tik>  •4aT  n 
•♦jci't  4»'>  T»»t»  rt.rjaM*)  11  t»T>o^tk«  T.* 
»'4»|4|i.iTT  ur  %M.t*  •i>wL>T|'W  kvfttat  »9a  4a 

r>«|aMM«MT4<.    CH4<iM». 

4»>a0a  iTa  31 >.  t> 


•a  MOUTioa 
•■*eTa4    IVttiau    4   M,T*4»I0MTI 

4  "ui*  or  MT^06t.>   Liat»  <a04?raia4  la 

l*Tfa«(     |aau.«|«i    OI>ra4aa«. 
•I  3t<.      < 


•Mk4a  oMcravri 

•c>M«*«««  or  ra.rii.4.1  or  (Hitrlwa  tiau  la 
•"jr  ••cai'«>n»  "T  »f.4i«  trtcT^ix  ra4aKtT)'«« 

0»     ■W«SI4'«     4aT|CL». 

M  3U.   tk 


••Tl  -t  n  l«"T 
^tkkl«i«>4aaU« 


•4»|r,-.tnt  4t  4  r.Tslal.c  MtlMS   To  »mtet 

.f»<lCif    w»*a4Tt(>«»    —    rki.nT4r*0  «in.|O0a4a-<T. 
M  *l>.    U 


KM.-KW 


••T4*ltTIC4t.     4N4LTtl« 

i^4«uati«aT 


atr4>#  ni*«t 

I  ,  aCMea^Tei  4S  •  rvTtiaLC  x\imn  To  fact 

•  'ficir  a*ra4T|oa«  ..  4iiirinT4T>0  air(.ie«a4»4T. 
4>|a«a  aoa  }i«.   u 

•■^4^1    niOMT 

affuritff 

>tTr»iiirk  41  •  rvftlacc  n4/4a(i  tq  i»4e( 

■  ilci »  o«»a4Tioa«  .-  •■MeT4i>o  ain.ieM4a4T. 

M  3I«.    U 


4ir4U  areieiat 

4^|Ta4CT»  ^ 

I    UL>CTfa   4a«TI>rTt    l«  korUT    0|04»Ta'>. 
4H*««  (I*  3I>.   la 


•a4i«>>«  o»  44t»>fi  ar.swaCaKaTk  ntrt  it». 
«»*i>a«»t!j,«Tf  l4i>>i.ri  »0«  r(4«r«<taTt  |«  4  rap- 
•  •»   C  4«s'<-»c»t|««', 

tl»  ■  ?I».  I» 


f4Ti«Tte«t.  4N4Lrtl< 


«TiT|»Tif4i  iMToai  0*  rucraoair  tai4al't. 
»»  1|».    T> 


a*T4*IITtC4l.   atOTOIMTIOM 
MaTLTM 

r>.a|..<rt,)a  o»   »*•.««**«•»  roorauct.  4a 
.•rrviii'/r  4<aa  «T4lt»tir. 

»»  'U.    I> 


aST4T|tTte4L  r« 

»XT«W«t4«.l 


cOMiijaart  B4arts  .«  kiatlaMT  tiat  ai.M(Mi9a. 
""     11^  Jl«.   IS 


aW4l4ca4rT 

of40«T4aia4T|«i 

I  t«r  i^.  ar  ctRn.!^  oaiji  ta  *TTaiLii4Tiea  or 
>f4Cirk4»Ti   c^a|>4.   •I4Ct|0nt   l«  cftT^jcTiea  0» 

>    (t*0^l4NISn<    4a"    1"ft»    S^Oarkl        >    •44T|4\.t> 

•' <fT»Tio  ■tai.loaaarnT. 
4<'4*«r  Ml  91'*    la 


••Tt»L 

c*ace«iw 


otia  ancMT  pa«rcu.4aTi 
arTOH4Tioao 

•  (•kl->iLtr«  kiiot  r«  wTiCatlTif  iMk  *a4*n,- 
t'atk  •»   «'ilt«Oc(  4t»^»a.*««». 

M  31..    to 


aMi.ia  OAeatt  •aortU.Mtt 
r>rt.eaiOM< 

'4>»talkl>*  tWt  f  wt4(a«|T|Tiab  ra»B^. 
l.*«Tt  av   •tllT40U   4Tisf>tra^«(«. 


a0n4t4C  rmaooo  C*»wT4*t 

4/|«MTIC   |i«n4a«f 

lr»'IF«'<lT    TO    4"rOn4liv4U.T    C0nav>1(    4C0UtT|r 

»"tT  arr>.4Nte4i    iN4(r.« -tk. 

•a  3li.    It 


ato 


t%.rt1mtH  Ta4akao4<   rM4aan4>4  la  aitauTu  4T 
c'av(l>  vCLtUN  Ttata.TjabV.     aaar   t. 
•at  9l>.  Ik 


•Ml. 'a  •T4TI  aHrOlu 
Ct  KTaOLuaiwoeMet 

lLrcT«^-orTic4»  Irrtcit.  laCLwfitNk  ikCCTVo- 
k'-a|arvc«r  rH(iwi«t\.  484.  kTwillo  ta  cawcrTin 
•  •Ta  n«   -r*i(.^iwT  rr  ruaCTtOM4i.  (usTasaic 

M  OU.     a 


•MkTn  oraTi  aMrtie* 
•riB 

rarowat  (rnc<  e~  v4C4<t  rea*«Tiea  la  oolo 
o»Tia-ii,fi  ar  acavuaico  rxr  racuiirf  c«nanrai>( 

o^    tMT    cuaaCi^O-l*-   Ii.'elHIC4t.    RUt*V4<(, 

l»^  3Iy.  f» 


(4rirk<*<!  roaotafc  (w  kLMwact  rr»  Laaa*. 
*'LI0  a»u«»u.4aT  "Otx*  Ciacti   0u4aTea\.T  rat«a«M 
«•••'.   fcc.    11     Tia.  C0i.T0u«  or   4a  cirutlvtLT 
r*aatP  CL^Hai*   4k  4r»»tT«Ji  a*   THS   rt«»k( 
e<H»|«io»4»»aa. 

M  31*.  »a 


••Ttn. 


ic 


iTiai 


•>lT*Lt.'l<«l''4L   '4tlMk    laruMLNCtaO  THI   «>•• 
a^Tlc  4441. v<i<  cr   HMrtCL  -MurtCiC"  MTi  T(M(a(0 

k»»tL. 

aai  3I«.    IT 


lla 


■  TTt4.,<TT>  rOMk  •>rrv4.cr4«{(  aafCTaOKnar  or 
NT  vt4in«.     •  i^tmoj  It  ■>c«u.i>nr<  »9a  th» 
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'Natl    5|a»r«ci,T   Cwa-TaoL    tT«TCa«i      4   Ta-wa4N0 
Jft   »»»Tra.   4k  »Lft.T«ic«i.  a.Tc  »v»ira.    «^   « 
^ro(i»i»--.4i«atc.  i«.if»a4Tto  aosiTioi.  :9«Taoi. 

^tl»     (»•»{    liOUNTI. 

eoa  31..  to 


aTa4>-«M|asiow  klNt> 
aaatf»T|o«i 

co«n*.»T|»i  Iff  CI 
T^aaii'iiktfjai  LIM. 

tat 


r.    M4II0UV    kOStU    IN    4 

3I..     o 


aTa(a.««tatlOai  LIMIt 

tAraaHiON  aatoutirv 

a  .►ciiT»a»  •.(iM^raiH.  r.^tacuLttea  aoa  uw 
aa-aoa  eat  3l«.    a 


aTMiaaetLlCTaiCItT 
■artatact 

THTRiioaLrcTaic  aairaian.  tcurra  CMraieiCMT 
»"'  a»n»T»»|TT  a^i  a  T»»  cua»ou»  Tt^.Lj4i^/^,, 
c"*aoi<s  vii.ainf  atiT^f.  t^,m4c  co«ouCTi»tTT 
■aahiafaiNTt. 

•  It  31..    t»  ;^ 


araalaiNa 

crtlL  OVtaiM  irOTcat 

4  reaf   ra4lNi<.4  a«r»a."  roa  »T4Tt  LCvb.  ei»IL 
oH««t  aao«*4a  a^waxc. 

a>|ao^  TM  rl..  tJ 

ar«4  >«lMa 

a^  "IIVfMOliiO 

a    <-i,|j.   roa   tmv   T.MkINi  Or  root  «4«4tMt  l» 

4ia«cTive  raLLOKT  »-n.fr4%. 
»t-»a«N  OM  3I».  O 


•TlatKO  ntvi>ci 
TIC  etmt 


ataa  litiMi 


»  »r4»»alttTT  «Tm<»  or  4  •a4«a«Ttc  coat 
r«<iiaiTTM  TfCMNiawa  ri^a  vaaiaotc  rt>€  ayri««a 
— M  5!..    U 


aTia  akunrs 


aa»ti»t»4a»  kt'ou*  er  rxi  icaTs  0*  (Okiitia^. 
!•   Ll»cn  Tta  or  nat  aja^  ttCHNT*  Uaiix  4*« 
L'aTM4a«u«. 

Mt  SI*,     a 


atlTaalua 
4^1 


T*  »Ta(N«TM  axo  ia4tllcitT  o»  ••iiMTaaaic 

«'T4c«. 

•t  51..    IT 


atiTaaiuB  eOiiaouMei 
aaaaTorucTaic  (f^CT 

T«»   iraffT  or   •Mt'>tM««ce  9JIT.(m  om  aMOTO. 
«<>.T4TC  4«n  naoTcosw-Tivt  aaoettWt  la  aiit|Li< 

•" •!  51..    It 


aTCtUt   aaCILITin 

e<»«t« 

4ai  t«t*ativt  Mava.T  or   n«  LirraaTuat  ria 

»aN|T4TfaN    tTtrtaa    4Ka^||.4«.(    To  »•«   Tac4T'ICMT 
O'   >V4fc   aa*TaS    IN   »»t^OwT    iMCLTtat.      CHCa|C4L 

TataTarkT  ar  •aiai4«  4.«Ti,  cXLtcrrr  la  oa*.  evN- 
rati«at  c«o  crrtCTl.ii.  Miaaa'ts  erOat. 
»'«-aot  wt  51*.  *• 


aTa4a'S»eNMaf 

4ta  raawie  cOaTank  »tlT(Ht 

»a»iii  Lift>'T-.'ii..T  a.nio  TiixarTia  ut 
raaaii-iTs  «tTtTuo.   ikrskMartUN  4;."   tO(ariric4Tie« 
c"*  ».#-.  iair'aao>4Tt.r  »t  4  i.aOiMn  it4Tion 
4»-a«a  MA  31,.     , 

aT«aa,«»oat  »!.*•■• 
MwcaMMie  »itau 

aiaiiotaaaMKt  |i.  acFijicNcr  To  reiit«aci4i. 
»i<afa<OAi'  T«aait»nai  aiaca4rT. 
•"-aoa  MT  31,.     , 


ataawLlM  a«vc  tum* 
e*iai.ni«  eiaeuirt 

TM»oai.»»r4L  an-*  (jtacKineNTak  imvUtimtiom  or 
T'aNsvr>.k'>a4V(  C'vri.fi,   4N0  or  rmtitmsf 
r>'(»c'a»  'niain  T><»sf   'Su^taj   in  »M«jo«-tiai« 
a'TM  a   «c«aai4*iT  viap.i'aOkir  CiacuiT. 
«*.aoa  eaa  ei«.    • 


OTTO^'  raa  4  Ui.r>ToToai««  cei«M  roa  on. 
'a4|Nf«<«  IN  «4t«.  4N/rsT.i  Tanui^,rwionrtM. 
"  -n  3i».  aj 


laaariM 

'4a-i>  P4LiaM4Tiw*'  sr«r(M  roN  aatuuac- 
iwi-.  Ta4aiaeu«ca»  u«i<a«  4  %Moer  TuM.  tara 
IN6  tv»Tra.   4>k.  0«t4  ac'>ueTt«*  «YST«a. 
*at  ?|»,  JO 

»'tff  C4LIB«aTll,«'  trtttn  ro«  M^MuaC. 

»!•».  raaxsou'Cak  utlai  4   ia«>f«   TUOC.   VTa 
•"!»*  srtTfa.   4Mk   a  u4r4  acojrTloai  traTrn. 
SM  51..    JW 


ataaafHa  MttCMtl 
Tartar 


frrfcr^  or  k|ntL4.lTT  aw  t|i«  rtL»T  ow 
iirtf  tr  Ta4iata«, 


aTa4a>i*Oa««T|0«t   iMattCaaTICll 
Ta»»|r4c  atOieiM 

:|nv4»I«,t    'tir»»ae»T|4».    tTkTCHt    4I«    C4«0«IC4t. 

la»  rr  ».  C4aT4*'. 
a^Woa  aOT  oi«.   11 


a* 

•utile* 


atTIO 


latTMtaaneil 


-o-tow^aaMita  ^  >.rTate  t»4CU. 
•"-••t  Ota  9iv.  IS 

araatiK  4  MTiToaiN* 
eiatraieiuat  aoTuktMu" 

TaakicaTioai  or  4  »va».aT  or  r«ra<M  acMtact 
J-    Ti»  a»..  0*  aaTpa  iw  th*  (Tlo^aaT  or  4NtaaL 
••Ta.»«»   <«n  oai  TMf  Ktrn^  or  ocr>rT|e«  or 
a»Tj«.>»»\($  ToiiN  -   IN  aatra.     kTja>.it.t|4T|5ai  or 
T»<r  T>>i|>i  ate  lawrcTiCM)  larro  "let. 
•"•••a  iOt  5I».   la 


«'TOT»at  toa  aaNu  a»n  T«i>>tre«i«ai 
a  I   r»ac  ri4niiMi.   TO  »|N0   Tk»    tm-iimtip 

lt»«.    4T    L0»    r.r5M.MeT     tNO    LOa    P»mf. 
«    I.    a    T><0«'Tli.<Lkf   kOavcU*   tlNt    mt 

»lr-a"e  av  TMC  ,>>LTa«c  niat^aiiT  mitot  or 

"t4a'«ll«»NT, 

•t  51..      0 


iToa  4aiMriuo 
•«c  •MPi.irirat 


L()«-fc.>IiT   -iCN««4>r   4fl»v.iriC4Tlr«  ar   fj^Nn.. 
■   r4a.iC4rioN  -»  KTtaw  vas'   TaakSisroat. 
Ikt'aracc  4<*t.iririas  4n^   T»*»a.ti,  C4T«aa«». 
"*"  51*.     a 


aTa4vn.lM«  a4vc  Tuata 
•"••a  •KPi.iriras 

Ml"*-  a-'afa  cai<T4iaoN  otviLOPNTNT   itati. 
i-o-jnc  lar  4T   100  aaiTi.  HitH.aciivr4«cc  m<h.i.O« 
a»4"  rKcaoM  s>M<.  k4si«.T|c  <no  ri£eTa3»T»T|» 

•".•Oa  ott  3i»,     ( 


aT»|.fm 

»"tMIVIT» 

►  la'ai.  aragar  g~   iNaTRgHeNTaTiON  aaoMaa  roa 
4*'  oaraKf  nta  t-l»*IOfc. 
•"-aot  014  3I«.     0 


•aaeurria* 

aa»<cu-»io<<  or  raitrt  iua(  tt 

t'ilNK  4,'itai^iiT  •Ma«rv[.Nr,T. 
•ta  51..     a 


araoatCM.  aiaioM 
»<«el«.o«T 

u.  s.  *Ki^  4a4.4  M.MMoo<  ra«  tm»  ivgar  eait. 
•"-aot  aaa  pi..     . 


aruara  •a#i.iricat 

OTOM*  itraieeaeMeToat 

90«'H.€-f9NVfa»to«  aaaaHCTaiC  4«n.irita 
uaea4»iN»  rao«  1  »o  «  at  biTm  Niainai  aaia  oa  to 
n»  4I,"  ►..iiv  NOtu  rr  .  oa.     c«4iuaT|M  ar 
4>'4lkaKC    v4<«4CT0a   OiPX*. 
a"-aot  Tot  Jl,.     0 


aTuiia«Tti« 
•vcMaaiieaL 


TIM 


=^f- 


ara4a>i  iktaa* 


racTuaiNa  mctmoo* 

(iriNi  «4';h|>i'  iN*T4kt4Tioai.     iN»ae«ta  «mi 
■TioN.     "irrMtii^.     iiiTiaco<MrCTl»Nf. 

Ill»»   a'4SuaCai.>r. 

laa  71,.    • 


.NI-21 


4  aacaaa  to  orw-fn.  aattlaiNaB,  attijN 
D»T4   roa    ,    4<."    T»-   "tl.aj»«lOai    4U.'>»    »»<t»T    aaOTgClO 
I*    a^aM    f   or  Ti«  ataatcio^T  i<i4L   t«tCT  a,e6aai<i 
a«3«ar»j  acaoaT, 
a"«aoa  n*  31,.  it 


aTunatrta 
•«l04Tifla 

■ci-xaNH"  a»  ««ix  roiiMaTioM  i«  TNt  initim. 
»T4ita  or   }>|N4T|aai,  •,>4MT(ai.v  atat.  aj.   11. 
a"-aot  ttt  3l».   IT 


atuaaorta 

••"aota  HiTauMWt 

T-r  •ttTr'^ir-tM(..aT  gr  Ukraa-aiHi  tuaotTr* 


nra- 


Mw  "imu 
CMMrn 


T»«T  rtcitlTin 

'        il  01*.   >o 


Tit  3I«.    lU 


•«itf  -Mtaot.  *9i  ntmt0r  tmit*  n%i  •Cu.t 

i^«<«>it  too  *<Ml.r«t*  f**  UmnrlCM.  H—O^VK't 
M  3K.    M 


at«t*ti«<i 


ri«»>a«IO»-tlN»«l»|M(l«»  KMtAOI'jr  M..9't 
fCXktr.u,*, 


l'«L    •flk«     V    «>M   **k    4l«,a(a><    WATflM. 
I«  M<.    I* 


•«li»«TIM 

•»^»*  ••Ufll'O  .»   !.«   >MT   ttt>t*.    «ia««Tia 
•  >J   *«MICI«Tr«  t«»»l»l>'t<t>   »MWO«tUII. 

•i«  ni>.  <» 


Jk^tUOXt* 


TlOn  «<luaC«Tirt  or   «4^IMt. 


•^lla* 

wit*    J*   '<W>*«l><«r|ga   Of    »0>>nlT|^*    (T 

**Mlcii  f^  <iau»  iwr:Tio<  i>i  iMa. 
I*  }■<.  t* 


MUtaiktrr 

CH-Wnaoit. 


aMrTC»'X.T4ic  c»»fi.T»  in  awTlM. 


•«ltf«M 


••^  H<k(\.(M  vMixt  iiMt)  attn*  U  aau.'MT 

M  0I<«    It 


*T*a  «i#*t.lll 

e««T*Kt«HT|0* 

••rf«  i*H^»  «r»r»«  ^  u»iai  TwwrT. 


aM«>  Ta«t«>ft*iaH 

M  )i«.  n 


a««*  Ta>n»iiui«i 
t*M*HIWIM  Lnst 

Cj>VA.>'T«t    t*"CT    (»    <>««e«    kMSU    la    4 
?•*•»" t»*t<«i   Lint. 

n  )l<.     a 


aa««awinci 

Ta>>  M'^Torv^t  LM  r4N<  •*»«  Ta»t*ea«i*« 

I'  «T»«1    .'^r    'laXOitk    to    »I«e    Tut    Tt*»|«4T<0 

i*tM<    !•   t   rxf oa'rii.>.Lr  i.o»«t.(.«  Ll>tf   •(«€ 
fvttTi(<r>n  «T  Tu(  »r^r»a«  at«-««>  arTHe^  a» 
»»tfa  >ft«-«t<itM. 
»"iai  aav  3I>.     a 


■niTtav  «t«uia(i«MT» 

ai«»»«-<  aaoa^'Msi     v^cl'ic  arrw  i« 
k'lla*!*!*  »w<  t*<l>«r*l«a  ri>kO*. 
I*  )l«.   M 


•rttMte  atvu 

Ti«  Hv^'tiOM  o*  n«  Mi>H«T  triwite  <i«mc 
a"  *  r«kt«i>a<«  iaai.B»t3fc<     T>w  i«r»-Mli«  <«  aHlCH 
««U*  liaLOaiOk.  a(>«a4ll  Mtaair  a«vcs  l« 

l*Mt»T|«*»»0. 

M  M<.     a 


l» 


r>»  rr'CCTn  er  ?*.  rn^f  t  u*  c<<e«oiM4rt  ivv- 
fat  "«  L'^M.ritTfsa  e*  arai^MCaat.  kl*«T  'tatNU. 
»a  i|».  M 


awiauac  il«Mt.s 


T>»  rr"rrt  or  t»k  rr^tj  u«  coeaeiHan  rr*. 
r»a»  «•  L'^akUaTioa  P*  araiPxtaM.  lia«T  'u'tMCS. 
M  »l».  M 


■•TtlXIMatUtT 


e«*"iaT»r 

•■Tiri-tK,   ll*aWt.PI   a.MU 

n  31*.    a 


Ta*>i«roa«**iaa  e>te*>ci(<«lkrics  or  j  uaa^iv* 
•*«  actors.     T|i^-ti."at«tTv»i»-r«»i.»»e««4Tioii 
»'tm»p%.     atTttxnaaav^ic  rccH«lyur», 
p«  9K.  I? 


TaaCta   tTOBKk   0*    TmI,  MIOtTIgM   Or   jaaMltM 
a«Wi|'«  la  aeiOK  4ai.r3Ua  tOkuTloa. 
»i  ii«a  ao 


•arawtpva  raaci.*  Siv»l4«  oa  Ti«  aCacTisa*  ga 
./•Mtliai  Mvuainc  aTTM  toucogt  'MIOiriiM  kMiTi. 
•a  11..  M 


trte   *LM<aaCT-l«T»41,Ul«lLlTV 
•«  aMOOM  wfTt  imitt.. 

•I  3l>.  ia 


■Onlafr^TIOll  0*    fnf    IJMIIaTIOii   •«Im93 

t*atet<u.«  iuira*Lk  »(«  uHTiHUOustv  acea*oi« 

e'WTt^T  »<IT(WT|K.   9Ur'a»<lctk. 

k*  nit.     T 


soiuTiias  aa  Ti«  i>j«iijkiTaoac«  tauarioot  ao* 
-i.*«i  u*  T>«ci^ii«.k«ijMM.  v«artcu. 
ra  ii«.    » 


aailaaitiTY 

aw>at(*vT  acLltaUTTT  acawat  g«  aitaea 
M  )l<.      • 


!«*«■■  *«Mea*riM 
OMT  tToaat 

aoMt*<'iM>  tk^aiita  Oosr  ar  ttoaak  **•> 

C«l.l»<NIM«. 

f  )l«.     a 


tt*M(«  rea<casTi« 
•utrs 

M  o»j*tTiv(  410  >ea  roatc'triita  »Taea«  uia 

VITV    •■■■14.       tlUND    »r«ll*.    MOaTM   '••■0T4. 
»»  5I«.      i 


■a*<«a  (TiTioM 
■naoaiTt^aacBT 

*M  tt,>^*a>te  MtcawrtikOaekiaioi  acaiwaiat 

»»»T|I»». 

M  3i<.  M 


■•iNTriMMei 

•CHisi^f  tnnDi<t  avtua  or  «Uaaciaak-*9<Mtk- 
urxror  ro*  ai>4iatiio  raacas  la  T>v  »  t  4  Liaiat 

or    Th>    H4M    •4ai«a0. 

«>  a>a  at4  )l».  U 


nocraoM  ataiM 


lt»Ct««M  ^'ta 
II 


)lf.     IT 


raooatci  aartaitct. 


avadw"  aum 


CIVIL   MnaM   •aaniM  IrSTra  <*»fCTIVta<t»   IK 
•^(ri>«  |>OT  «ari4.rt  .Kg  furv*'  i«rrt  aoa 

ft  9I».   la 


rart^MLfr'a.!  "vea  im  t>«  tilaL-abOa  maao- 
*a<Mr  airo. 
•TiOaa  IM  SI*.     « 


avaciMt  100% 


aw-aui  wto*  4fcto  caTTtfit  cec*rlclCaT«  aoa 
rm  atTaowa  4mo  taauM  Oa  4  fMOirac  cavn. 
ti«ra^t  4T  TiiVt«aTu>rs  aaoa  lO  tr  a«. 
ra  ■>!».  » 


■•Mr*i««acM 

•<trM4Mfti,  a«w>c*ttf>  oa  aiae  »twl  ate -No 
•  »TM  M»»'>4«|  atLiIMM  ao«». 

a«  •>ti,  «• 


f  aaOT  laaaauTioM 

B4T1 


ST<'ri(<  Ok  cm«««k  •MA.t-tr^**  atMM  aaMario 
•a  ^1*.  !• 


avacitfi  a«a»« 


••>«ctj')aef  ac*  «ek-4«,4«T  rtSTiaa  oa  aurir 

4"4C«    •t*"!!**    lT«Ttl^. 

>T4  11*.  la 


aMtrn  iianiraav  vMiwniMi 

•ftMMI. 

Am  r>r*>isia«  xaMtk*  oa  n«  winaaruac  a«i 
».airtT|oa  innaa  4»*vic4hl«  to  t.*  racaTatar 

ar   K^4K    TtlT'S    It   »M..OuT    SHCLTk>«.      CMtatCM, 
t»t»T"»kr   •»  MUM4>>  ■•5TC>  cou.feTfr  la  oaait  cw^ 
T'iMcas  rta  tratCT|*i.LT  »J>aa«t»  eroas. 
■a  )U.  x« 


•aioerr* 

'oa(C4«Tiiir«  abnaiNf  Cgir  4r  |(M>«(  4a». 
c>Lia<aHiM. 


ifaao 

a«LTar«iMa  4u.oro 

ai"*  ia4li.lMb->0t4  ;<k>TaOk  tuvtCt  oa  Tpi 

a»^Tar«Ku«. 

til  )l>.    IT 


t   W»M»aai*t.  n4Nb.4.L<  OPfiuTU  aia»»  tutTtn 
•••  MaMt.Ta*  vaaiiut  i  lawio  a4ti«s  In  aaixnut 
»«*i.f»»». 

M  31*.    u 


*m»»rt»  itmtfitH  aMiauaMti 


■laa 

faiTiLtt 


lii^iaka«t«<t  iwtwM.w*  oaiitaTiti  auna*  %uirt.i 


•uvfK  (lat  a4^«ik»f  »ua  B|«T|a.<T|«iii  cskuwio. 
M  31*.  >a 


>aTl« 


atLlaa*.     Msio*  rmtr.,4,     auaMT  rUcaiaTi*r 


■aeiaieaTTOa. 
ei«.  u 


a  nuwita 


'•^  0*<aaHCMuac.«AM4rioM  aCLariOMMia  4ia 
t'TMailTT  la  «Mu.  aotaatt. 

M  01 «.   U 


a«-a»»  0f**«4«T|«B  MMinn 

ilTY 


*2j;^»««aT4tXTi««iaaTio«  ea  n«  laater 
••-a«e  o*a  si».  m 


TIM 
aaarunai 

a»a»««Tioa  4*1  (i>4t.uaTiOa  or  r«a«>«cai«o 
»»aa».r-c»»,T4«.  4w>  aMreHTST4u.la(  tuini.i'«i  a 
a^aru.  Ii»-efl»aea  »cj.i.*t.         ""'^  "WTU-i^i  a 
•»  91*.    IT 


W».  ION 


TiiMNKAL 


AtiTiAa 


1.   ARCRAFT  AND  FLIGHT 
EQUIPMENT 


AO-403  507     Oi».   1,  9,  17 
(TISTVLSK)  OTS  price  #2.50 

Bolt  Beraa«k  aad  NeMsaa,  lae..  Caa^^idoa  ■•>. 
STUDY  OF  A  RSSPONSE  LOAD  KBCoioMr  {JflilH  * 
Flaal  rapt.  Jaa-Aag  62, 

Uaclassifieti report 
■tport  on  Oyaaaic  Problaat  ia  FlifM  VakieUs. 


Oaier 
Air  t 
Airbo 
aaaly 
eagia 
dacar 
■atic 


iptor 
raaes 
rae, 

sara, 

a  aoi 
<.  El 

al  pr 


•  »   • 

,  Aco 

Ratoa 

Laad 

■•.  F 

ectro 
adict 


SoBie  fatigaa.  Strjactarea. 
"•tie  prepertiei.  lOyaaaiea. 
aace.  Straia  gageai.  Noisa 
lag  (Mecltanict},  Maiia.  Jet 
atigae  (Meckaaics)|,i  Traaa- 
acoactic  traatdaca«a.  Matka- 
ioa,  Hecordiag 


A  coapa 
kittory 
a  fligk 
froa  tk 
actiaat 
ability 
eoaditi 
to  aodi 
Volaaa 
are  die 
boarded 
straeta 


ct  ia 

of  a 

t  vek 

e  iat 

ioa  o 

of  a 

oaa  i 

fy  tk 

I  (AD 

caate 

reap 

re,  a 


atraa 

poia 
icle 
traae 
t   aco 

itra 
■  exa 
e  loa 

-295 
d.   p 
oate 
re  gi 


•  yatoMs. 
tbe  iatraii 


eat  to  aeasare  lae  latraia 
t  oa  a  reaoaaat  at^ctare  of 
ii  coaiidered.   Tk0  oatpat  data 
at  it  designed  to  kid  ia  tke 
attic  fatigue  daaage.   Tke 
in  gage  to  perfora  under  fatigue 
laiaed.   Tke  detign  of  circaitry 
ic  recorder  diacutfed  ia 
^6^)  to  a  retpoate  recorder 
erforaaace  data  of  tke  bread- 


recorder,  tetted  M^tk  a  retonaat 
vea.   (Aatkor) 


A0-i03  663     DlT.   i 
(TISTP/JEA)  OTS  price  |5.60 

Jt'llrrr*  *:*"*•»  ^•cimiet  expen 

Atlaatic  City,  N.  J. 

EVALUATION   OF   ANOiNIDIUECTIONAL    INT 

JfJJJC^JJVE    PILOT   KARNINrlJilJIjME" 

?Jb"J3','lip'"'"'*  '""  """""'  '•    O^Mr-an. 
PreJ.  no  565V 

Uaclaaalfletf  i^frt 


tal  Center, 
ifiROGATING 


•Early 

#n  finding. 


Detcrlptorts   •Flight  inttruaentt 

fo't"  i"2n'f?idT''  •**'"•'».  Direcil,„  x,no 
Potition  finding.  Haiardt,  Fligkt  t,«ttina 
■altiple  operatian.  Radar  naTiJatml.  iHir 

.r".t.':."'c:if'' "^!'^**"'-  ""•  P'r*"'-! 

iiVii:::  5;d'ic"!i.;ir"*-  ""''*■•  v-*'- 

Tke   eralaatlon    of    a    (PWI)    pii,t    „ral,a   iaatru- 
'U:   --"ibed.      Tke    .qaipaent    -all?.!";." 

ind    utll    rV"*'    H'"'»«*«''t.     -ll-^eUker    PHI 
•  nd    atlli.ed    aa   aaaidirectlanal    interl-«gatiag 
■•trie   .are    teckal,ae.      Lab.ratary    teU,    t.   ' 

If   f[      S:,***    "Ititade   dl.crl.lnatio»|eapabIllt, 
ot   tbe    Piri   .ere   perforaed.      Field    tetla    to   J.t.J- 
■l«e   tke   P«l   bearlag   acc.racy  .ere   ciJacJed 


■ULUTM 


•»*  flr«aa4 

tfeteralaa 
aaaleatloa 
Pti  perfar 
laatraaeat 
frea  tbaae 
•■«lyBe4  t 
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aeat  far  t 


l-ta-air  aad  air 
tbe  ni   raaga  a 

raaga  aad  effe 
aaaoe  were  coad 
ed  C-i5  type  al 

teata  aare  red 
•  4ateraiae  tbe 
fer  tbe  develop 
t.  all-veatbar 
be  avlatlaa  ca 


-ta-alr  avalaatleaa  t« 
ccaracy,  reliable  eaa- 
eta  af  iatarfaraaca  •■ 
■eted  ia  tv*  specially 
reraft.  Data  acquired 
Bead,  correlated,  aa4 

•deqaaey  of  tbe  Ml 
aeat  af  a  lav-caat. 
Pilot  Naralag  laatra- 
aaalty.   (Aatbar) 


M-AOA   223    01 ».   1 
(TISTVLSK)  OTS  price  $^.60 

Dec  62.  1». 
TAC  TR62  61 

Daclaaalfied  repert 

Deacrlptora,   .Jet  figbtera.  Taaker  plaaea 

Fllgkt  p.tka.  Afterburaera.  Jet  tranJp"t  ' 

sif'::jia;!i':ij!{;j[.  "-*•••  ^"-^^  -"!-.. 

l5S!!I,?'*  :"  P""*  — »y  bee.  expUrJl  HW 
335-gallaa  drop  taaka.   Tke  3lat  Tactical  Flnkt-r 
«!•«  aad  tke  ^07tk  Refaellng  Sqaadr"!  flj,  "   " 
H.ae.tead  AFB.  Fla.,  «ere  tl.kJd  t.  Hy  U  tacti- 
col  figbter  aortiea  aad  A   taaker  aortli,  re- 
•pectlr.iy.  to  gather  data  in  arder  ta  ;;teJaiaa 
tke  optl...  altltade  far  ref.ell.g  altk.^t  tJo 
yie  of  afterburaera.   (Aatbar) 


AD-^O^  420     Di».   1 
(TISTA/LSK)   OTS  price  $21.00 

Coatract  NOat59  6226 

Daclaaalfied  repert 

Oeicrlptorti   oAttaek  beabert.  •Jet"  baabera 
tt  K^^!"  i"-i-fl..  Naval  aircraft.  Uad  lu- 
ilil   J":  ""•"—-».  Table..  Sk;ck  r.tl.t- 
•■ea.  lattraaeatatiaa.  Data.  Laadlag  lapaet. 

Loads  aad  coataet  caadltlaaa  ver*  ■.>....^  ^   i 

i:vi:i[A{  :\''':'  -^'J*-  i."";  .::  ■• 

»!tfir   !"**"  *"  *"•  •*'Pl«"«  ""d  landings  .ere 
perforaed  at  tke  Naval  Air  Test  Ceater.  Ktlxlat 

Villi'    ""''""'  ""'*"  'P^l'ic  contact'ca.5;!"' 
tions.   Upon  eoapletion  of  these  laadlaos   tbe 
Instruaentatloa  «as  reaoved  froa  tbe  aiJilail  -j 

.Nipped  t.  the  Doagla.  AlrcrafJcilJalJ'Ji"?!"* 
•t  El  Segundo,  Callforala  for  a  series  of  ?.h«« 
J?a'Je'"TM""  "*'"  !"  *^-2  -tMc ".:(   J!"- 
liJtrilJ  ,•  ]['"!!"  "»•<="••••  tk.  Instraaentatla. 
Installed  In  both  the  fligkt  aad  drop  test  alr- 

"led  during  tke  fligkt  aad  drap  testa.   (Aatfc.r) 


Division  1  -  AIRCRAFT  AND  FUGHT  EQUIPMENT 


AmCRAFT  AND  FUGHT  EQUIPMENT  -  Division  1 


AO-iOi  462 
(TISTA/LSK) 


Oi».   1 
OTS  price  $6.60 


■artia-Narietta  Corp.,  Orlaado.  Fla. 

■  ECIBCULATION  PRINCIPLE  FOR  GROUND  EFFECT  ^  A^ 

MACHINE  HAN-CARRYING  TEST  VEHICLE.   PRELIHINAtt 

rLICHT  TEST  RESULTS. 

riail  rapt.,  Har-Jaaa  62.  , 

Dae  62,  57p.  0«2830 

Coatract  DA^^  177TC710  Taak  1D021701 AO^SG^ 

ATtCC  TI62  100 

Qaclaasif ia4  rapart 

••laciptatai  •Grauad  affact  aacliiaat.  Blaad 
•yitaat.  Hotreriag,  Daet  beads,  Gaa  tarblaet, 
Plifht  tettiag.  Gas  flea. 

BaaaltB  •*•  ^resaatad  af  a  praliaiaary  axperiaean 
tal  avalaatiaa  af  a  raeirealatloa  groaad  effect 
■aeklae  aaadaetad  by  tha  Hartia  Caapaay.   The 

GEH  vehlala  tasted  aaa  af  reetaagalar  plaafara 
type  aith  base  diaeasions  ef  12  feet  by  15  feet. 
Lift  pawer  aas  supplied  by  tao  AiReseareh  GTC 
8S  series  bleed  air  Jet  eagiaes.   Siace  the 
vehicle  aas  iateaded  prlaarily  as  a  horering  test 
bed,  faraard  prepalsioa  aas  aet  specifically 
pravided.   The  vehicle  aas  evaluated  aith  respect 
ta  lift  capability,  static  stability,  aad  control 
affaetlvaaett.   Oast  aad  spray  characteristics 
acre  aksarved  over  lead  aad  aater  respectively. 
(Aatbar) 


AO-iOi  489       Div-   1.  30 
(TISTA/LSK)  OTS  price  $9.10 

Douglas  Aircraft  Ca.  lac.  Loag  Beach.  Calif. 

LANDING  LOADS  INVESTIGATION  LABOBATOBY  DBOP 

TESTS, 

by   P.    C.    AUea.    H.    D.    Heriaether   and  L.    B.    Hosby. 

Sap  62,  98p.  ES4O641 

Coatract  NOas  59  6226 

Uaclassified  report 

Descriptors!   "Attack  baabers,  *Jet  boabers, 
•Airplaae  laadiags.  Naval  aircraft.  Load 
dlstribatioa,  Beasureaeat,  Tables,  Shock  re- 
sistaace,  lastruaeatat ioa.  Data.  Airplaae 
laadiags,  Laadiag  iapact. 

Airplaae  drop  tests  aere  coadncted  as  part  of  aa 
axteasive  prograa  to  coapare  the  laadiag  loads 
axperieaced  by  aa  A4D-2  airplaae  during  flight 
tests  aad  drop  tests  aith  those  coaputed  by 
■■alytieal  aethods.   The  lastruaeatat ioa  used 
la  these  tests  aas  nearly  ideatical  to  that  used 
ia  the  flight  test  prograa  and  aas  sufficieat  to 
dateraiae  the  leads  applied  to  the  airplaae  at 
the  greaad,  the  position  of  the  strut,  the  ia- 
teraal  pressures  in  the  gear  and  significaat 
structural  accelerations.   The  results  are  pre- 
seated  ia  the  fora  of  curves  of  aeasured  paraa- 
eter  versus  tiae.   Vertical  and  horizontal  loads 
on  the  gear  at  the  groaad  aere  coaputed  froa  the 
strut  iastraaeatatiaa  and  are  coapared  aith  data 
froa  the  reactioa  platforas.   Taa  recqMendat ions 
pertaiaiaf  ta  the  aeed  for  further  aorl  arise 
froa  this  drop  test  prograa.   The  first  is  that 
a  stady  of  the  dyaaaic  ckaracterist ics  of  the 
reactiaa  platferas  be  aade  ia  order  that  confi- 
dence in  the  strut  inst raaentat ioa  can  be  ia- 
preved,  aad  secoad,  that  a  slidiag  coefficieat 
of  frictiaa  test  be  aade  of  the  tire  on  the  reac- 
tioa platfara  sarface  for  the  purpose  of  sub- 
staatiatiag  the  high  coefficieats  of  frictioa 
registered  by  the  left-haad  strat.   (Aathor) 


A0-40i  490       Div.   1 
(TISTA/LSK)  OTS  price  $15.00 

Doaalas  Aircraft  Co..  lac,  Loag  Beach,  Calif. 
FLIGHT  TEST  HEASUREHENT  OF  LANDING  LOADS  ON  THE 


A4D-2  AIRPLANE, 
by  I.  E.  Hprria  aali  S. 
1v.  B1V3616 
Caatract  NOas59  6226 


F.  Tydeaaa.   7  Dec  62. 
Uaclassified  report 


Descriptors!   'Attack  boabers,  *Jet  boabers, 
•Airplane  landings.  Naval  aircraft.  Load  dis- 
tribution, Heasureaeat,  Tables,  Shock  resist- 
aaca,  Iastraaeatatiaa,  Data,  Laadiag  iapact. 

A  Flight  Test  prograa  aas  coadacted  to  obtaia 
laadiag-gear  loads  and  airplane  responses 
associated  with  field  laadiags  under  controlled 
conditions.   A  total  of  209  landings  aas  aade 
aith  a  Model  A4D-2  airplaae  duriag  the  period 
froa  8  Septeaber  I960  to  2  Noveaber  I960  to  obtain 
29  landings  satisfyiag  the  desired  touchdown  con- 
ditions.  Leadings  aere  aade  at  two  values  of 
siak  speed  at  each  of  two  different  approach 
speeds  on  tao  types  of  runaay  surface,  dry  con- 
crete aad  concrete  coated  aith  approxiaately  oae- 
eighth  inch  of  non-skid  deck  coapound.   Landiags 
aere  also  coapleted  at  three  siak  speeds  with 
external  fuel  tanks  -iastal led  on  the  aing  pylons. 
Additional  landings  were  aade  to  obtain  unsya- 
aetrical  touchdown  conditions  aad  others  were 
aade  to  rua  over  a  cross-deck  pendant  with  the 
tires  bottoaed.   Data  are  presented  in  this  re- 
port in  the  report  ia  the  fora  of  tiae-history 
plots  for  26  satisfactory  landings,  since  cali- 
bration data  were  fouad  to  be  iavalid  for  the 
early  laadiags.   The  data  froa  the  26  leadings 
aere  used  by  the  Douglas  Aircraft  Coapany  to 
coapare  with  predicted  loads  (analysis)  aad  drop 
test  loads  obtaiaed  with  the  identical  iastruaea- 
tatioa.   (Author) 


AD-404  501     Dlv.   1,  5 
(TISTE/JBM)  OTS  price  $2.60 

RCA  Defense  Electronic  Products,  Burlington, 

STUDY  REPORT  FOR  THE  INTEGRATION  OF  DIGITAL  DATA 
COMMUNICATIONS  SET  AN/ASM- 21  INTO  THE  F8U- 
2N/2NE.  A3D-2/2P/20.  A4D-2/2N/5.  A3J-1 ,  AND 
A2F-1  AIRCRAFT  (ADDENDUM). 
28  Mar  63.  26p. 
Coatract  N0a61  0918 

Dnclassified  report 

Addeadua  to  AD-328  661 L. 

Descriptors!   *Data  transaission  systeas, 
•Coaaunication  systeas.  Digital  systeas. 
Jot  fighters.  Naval  aircraft.  Attack  boabers. 
Jet  boabers,  P  band,  Very  high  frequency, 
Ultra  high  frequency.  Transaltter-recelver, 
Frequency  shift  keyers,  Digltal-to-analog 
converters.  Ground  support  equipaent.  Test 
sets.  Poaer  supplies,  Maintenance  equipaent, 
Control  systeas,  Coaputers.  Data  processing 
systeas.  Airborne. 

A  study  is  presented  of  the  integration  of  the 
digital  data  coaaunlcat ions  set  AN/ASM-21  into 
the  F8U-2N/2NE.  A3D-2/2P/20,  A4D-2/2N/5.  A3J-I 
and  A2F-1  Aircraft.   The  AN/ASW-21  Is  a  universal 
Data  Link  equipaent  which  is  desigaed  for  use 
with  a  wide  variety  of  Navy  aircraft.   The 
AN/ASN-21  can  be  integrated  into  each  aircraft 
with  special  aating  equipaents  in  the  fora  of 
data  processiag,  display,  aad  autopilot  coupling 
units,  which  will  be  provided  by  the  aircraft 
aanufactarers.   The  digital  data  coaaualcat Ions 
set.  AN/ASH-21 ,  consists  pf  a  caaverter.  dlgltal- 
to-dlgital/analog,  CV-1 292/ASW-21 .  a  eoapater. 
aircraft  coatral,  CP-671/|SW-21 ,  and  a  coatral, 
data  coaaaaicatioas  set,  C-4085/ASH-21 . 
(Author) 


AO-404  509      Div.   1,  30 
(TISTA/LSK)  OTS  price  $6.60 


Douglas  Aircraft  Co..  Inc..  Long  Be4ch.  Calif. 

LOADS  EXPERIENCED  BY  THE  A4D-2  AIRPIiANE  DURING 

UNDINGS  WITH  EXTERNAL  STORES.  DURIt(G  LANDINGS 

ON  AN  ARRESTING  CABLE  AND  DURING  UNSYMMETHICAL 

LANDINGS. 

Fiaal  rept. 

Nov  62.  54p.  LB31074 

Coatract  N0as59  6226 

Uaclassifioi^  report 

Descriptors!   vAttack  boabers.  "Jsj^  boabers, 
"Airplane  landings,  Naval  aircraf^,  Load  dis- 
tribution. Measureaeat.  Tables.  SM#ck  re- 
sistance. Instruaentation,  Externail  stores. 
Arresting  gear,  Data,  Landing  iapa< 


Mdt. 

sj  'dovelt 


Data  are  preseated  showiag  the  loadsj  developed 
during  actual  landings  of  the  A4.D-2  airplane  with 
external  stores  aounted  on  the  wing,  during  un- 
syaaetrical  landings  and  during  land{ings  in  which 
the  gear  traversed  an  arresting  cablio.   Results 
of  a  dyaaaic  analysis  are  coapared  wkth  the  loads 
experieaced  during  the  external  storlq  landings 
only.   The  correlation  of  analysis  and  theory  was 
not  considered  satisfactory  insofar  ks  the  ex- 
ternal store  accelerations  were  concerned.   Rec- 
oaaendatlons  for  iaproving  and  extending  the 
analytical  work  are  presented.   (AutHor) 


\ 


AD-AO4   510  Div.      1,    30 

(TISTA/LSK)    OTS   price  $9.60 

Douglas   Aircraft   Co.,    Inc..    Long   Beat*.    Calif. 

AN    INVESTIGATION    OF   THE    UNDING    LOAD&   EXPERIENCED 

BY   THE  A^D-2   AIRPUNE   DURING   FLIGHT   ttSTS   AND 

DROP  TESTS   AND   A   COMPARISON    NITH  THEPIiY. 

Flaal    rept. 

Oct   62,    109p.    LB3IO38 

Coatract    NOas59  6226 

Unclassified  i-leport 
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AD-404  560     DIv.   1.  5.  8,  19.  33 
(TISTE/OHD)  OTS  price  $9.60 

Haseltlae  Technical  Developaeat  Centey,  lac., 

Indiaaapolis,  Ind. 

SMALL.  LIGirr-REIGHT  ALTITUDE  TRANSMISSION 

EQUIPMENT. 

Final  rept. 

*pr  63,  1v. 

Contract  ABDSi77,  ProJ.  108  28  ID 

Unclassified  rMport 


Descriptors!   •Teleaeter  systeas, 
"Radio  equlpaeat,  •Aircraft  equlpae 
flcatlon  systeas,  L  band.  Coding,  T 
aapllflers.  Transducers,  Radlofrequ 
lators,  Altlaeters,  Air  traffic  con 


purpose  of 
landing 
s  and  for 
y  with 

aeans  of 
ted  ahlch 
plaae 
cal 

he  theoreti- 
ta  are 


•Ttr 


ansponders, 
It,  Identi- 
T^aaslstor 
>licy  oscll- 
rol  systeas. 


Both  SLATE  I  aad  SUTB  M  operate  at  a  traasalt- 
ter  frequency  of  1090ac  and  receiver  freqaeaey  of 
I030ac.   SUTE  I  t9p\j   eodof  .iaclude  any  of  33 
altitude  codes  plus  an  IDENT  pulse.   SLATE  II 
reply  codes  Inclndo  any  one  of  33  altitude  codes 
la  aode  c  or  codes  00  through  77  (64  codes),  plat 
the  IDENT  pulse  la  aade  3A.   Both  SUTE  aodos 
lacorporate  additional  circuits  to  provide  echo 
suppressioB  aad  side  lobe  suppression.   Major 
problea  areas  aere  eacoaatered  la  the  developaeat 
of  an  adequate,  low-cost  altitude  traasducer,  aad 
in  the  developaeat  of  the  transaitter  oscillator. 
A  pressure  cell-controlled  servo  systea  was 
adopted  as  an  altitude  traasducer.   Aa  adequate 
traasaltter  oscillator  was  developed  using  a  ain- 
lature  trlode.  Other  devolepaent  probleas  coa- 
ceralag  pulse  aldth  varlatloa  and  receiver  sensi- 
tivity and  selectivity  were  suraounted.   In  coa- 
claslen,  all  specified  perforaance  characteristics 
aere  aet  or  exceeded.   The  equlpaeat  slae  could 
be  reduced  by  using  alniature  coaponents.   The 
increased  cost,  hoaever,  aould  offset  the  aelght 
aad  space  savings  incurred.   (Author) 


AD-404  562     Div.   1 
(TISTP/JEA)  OTS  price  $4.60 

Federal  Aviation  Agency,  Nashlngton,  D.  C. 

COMMERCIAL  SUPERSONIC  TRANSPORT  AIRCRAFT  RESEARCH 

PROGRAM.   SELECTED  REFERENCES. 

Apr  63.  38p. 

^AA  BL8  Dnclassified  report 

Descriptors!   •Transport  planes,  "Sapersoaie 
planes,  "Alrfraaes,  "Flight  coatral  systeas, 
"Bibliographies,  Jet  eagines.  Sonic  booa, 
Siaulatlon,  Lubrication,  Jet  engine  fuels. 
Materials,  Dynaaies.  Metals.  Jet  propulsloa. 
Aircraft,  Structural  properties. 


AD-404  586       Div.   1,  19 
(TISTE/JiS)  OTS  price  $3.60 

Tactical  Air  Coaaaad.  Langley  Air  Force  Base   Ta 
OPERATIONAL  TEST  AND  EVALUATION  DOPPLER  NAVIGA- 
TION SYSTEM  FOR  F-100  (RYANAV  IV  DOPPLER) 

■•y  63,  iv. 

TAC  TR62  24  Dnclassified  report 

Descriptors:   •Doppler  aavigation.  "Jet 
fighters.  Errors,  Groaad  speed.  Drift, 
Continuous  wave  radar.  K-band,  Altlaeters, 
Tests,  Coaputers. 
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apability  of  a  prototype  RYANAV  IV  Doppler 

to  provide  accarate  iapats  to  the 
N-25  Coapater  aad  the  BANDS  Pictorial 
ay  was  evaluated  at  Nellis  Air  Force  Base, 
a,  duriag  the  period  1  August  1962  to 
ruary  1963.   The  systea  aas  iastalled  la 
100F  aircraft  with  the  doppler  radar 
ed  ia  aa  exteraal  fuel  tank.   The  RYANAV 
ppler  Radar  aas  very  accurate  but  the  full 
tial  of  the  systea  is  Halted  by  the 
urate  headiag  refereaee  systea  preseatly 
lied  ia  the  F-100  aircraft.   The  altitude 
ttitude  capability  of  the  systea  is  aore 
adequate  for  aoraal  tactical  fighter  aavi- 
aal  aaneuveriag.   A  aavigation  systea  hav- 
erforaaace  characteristics  of  the  type 
d  would  greatly  iaprove  the  operational 
ility  of  tactical  stjike  aircraft,  partic- 
y  ia  aargiaal  aeather  or  at  eight.  (Author) 
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St«Bf»r«  t«t*ar«i  latt.,  Mai*  Park.  Calif. 

MJKTtfl  km  tTNMICAL  ST09IIS  OP  TIOPICAL 

VIAYnt  PltHOWNA. 

Qaartarly  ^rafrata    rapt.    aa.   3.    1  Bae  62- 

28  Pak  63, 

ky  I.  L.  laacasa  •ut   1.  ■.  latfllcfe.  28  Pak  63. 

Caatraat  0436  039se89092.  PraJ.  3A99  27  025  09  00 

Oaelasalflad  rapert 

iaaarlptarit  *lataarala«leal  pkaaaaaaa. 
*Vataarala9y,  Mataaralaf leal  paraaatars, 
Vaatkar  foraeattlag,  ■ataaralagieal  ekarts, 
■lai,  Haaldlty.  Ataaapkarle  praelpltatlaa, 
Ataaapkarle  aatlaa.  Claada,  Tarkalaaea. 
fartlaaa,  Traplaal  raflaas.  Aaalyala. 

Aaalyaas  •!   akjaetlvaly  eaapatad  layar  qaaatltlai 
(ralatlva  haaldity,  atraaa  fiiactloa,  dlvargaaea, 
ate.)  far  tka  pariod  5-8  Hay/  1959  vara  coaplatad. 
Tka  dagraa  af  parditaaea  afi  tka  atraaa  faactioa 
■aa  lavaitlgatad  aad  faaad  ta  ba  caatlderably 
fraatar  thaa  tkat  af  kalfkts  darlag  tkls  periad. 
Tka  atraaa  faaetlaa  fields  mmr*   else  eaaparad 
aitli  sakjaatlva  Hlad-caataar  ekarta.  Tka  fartlcal 
aaMaa  aad  kaaldlty  flalda  aara  eaaparad  altk 
aarfaea  raperts  ^t   elaada  aad  preclpltatloa, 
aa4  aara  faaad  ta  ka  la  raaaoaably  good  agraaaaat. 
Tka  Halted  eaTaraga  pravldad  by  lurfaca  reparti 
it  'S  daflalta  baadleap  ta  tach  eoaparitoat,  aad 
ta^Seataa  tkat  fartkar  avalHatlaas  shaald  be  aede 
altk  •atalllte  deta.   lavattigatiaa  af  the  la- 
flaaace  of  seala  (alae  ef  eeapatatlaaal  trlaagles) 
•a  eeapated  valaea  ef  dlvergeaee  aad  vortlelty 
ravaelad  tkat  aagaltada  decreased,  ea  tka  average. 
•kaat  oae-half.  as  aree  laareasad  frea  2  x  10  te 
tka  ^tk  power  to  ^  x  10  to  the  5th  power  sq.  ca. 
Bayaad  this  sisa,  average  aagaitudes  reaaiaed 
eaastaat  la  aa  aarealistic  fashioa.   Thus  It 
appears  that  aa  apper  Halt  of  slse  Is  approxl- 
aately  i  x  10  te  the  5th  power  sq.  ka,  for 
aaapatatloas  ef  this  type.   (Aathor) 
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Air  Naather  Service,  Seett  Air  Force  Base.  III. 

POiECASTINC  BLOMING  DUST  AT  GEORGE  AFB, 

CALIFORNIA, 

ky  Keaaotk  M.  Blckett.  Rar  63.  8p. 

Uaelaaalfled  report 

Beserlptersi   •Veather  ferecestlag,  *Um»t 
ataraa,  •Vlalklllty.  •Mlad,  Veleelty. 

Tke  aala  factara  In  caaaiag  blaalag  dast  at 
Gaerge  AFB  are  the  caablnatloa  ef  steady  wlad 
speed  aad  gasts,  with  steady  wlad  speed  as  the 
aaln  factar.   Rhea  the  steady  wind  speed  reaches 
Its  critical  valae  tka  laese  dast  lying  on  the 
desert  fleer  will  be  lifted  te  a  height  saffl- 
cleat  ta  reatrlet  the  vlalklllty.   These  valaes 
are,  17  knats  far  a  Nartherly  wlad,  26  knets  far 
a  Saatherly  wind,  aad  25  knota  far  a  Resterly 
wlad.   The  critical  valae  laareasea  te  30  kaeta 
darlaf  the  aentks  April  tkreagk  Septeaber  far  a 
Saatkerly  wind,  aad  frea  Jane  threagh  Septeaber 
far  a  Raaterly  wlad.   This  Is  a  resell  ef  the 
"baklag  action"  af  the  deaert  floor  by  the  sea 
aad  the  lacrease  la  desert  fellege.   Gasts  alone 
■Itheat  a  safflcleatly  atraag  steady  wlad,  will 
aaly  lift  the  daat  a  few  feet  above  the  greaad. 
It  will  tkaa  aattle  aa  tke  lee  aide  ef  tke  brack. 


After  tke  daat  kaa  keea  lifted  ky  tke  tfmij   «la4 
tke  faata  lift  larger  faaatltlaa  ef  daat  lata  tka 
ataaapfcare  aad  farce  It  ta  freatar  kalfkta.  Tka 
prlaalpal  aaaraa  raflaaa  far  klaalaf  tfaat  araf 
tka  area  ia  tka  vlalalty  af  tke  aaatk  af  Cajaa 
Paaa  (ta  tka  Saatk).  tka  dry  lake  beda  aad  aaaa 
kataaaa  Saarfa  APB  aad  Palaiala  (ta  tka  Raat), 
aad  tke  lajava  River  Valley  (ta  tke  Hartk).   Tka 
aala  difflaalty  la  faracaatlag  Blaalag  Beat  at 
Cearge  APB  la  akatker  tke  aala  kady  af  daat  will 
ka  carried  tkreagk  Searge  APB  ar  aa  tka  eater 
perlaatara.  RItk  •  Saatk  alad.  tke  air  la 
faaaalled  tkreagk  CaJaa  Pass  aad  faaaed  eat  ever 
tke  deaert.  aklle  tke  eeatar  af  tke  atreea  aevea 
Nartkaard  tkreagk  Apple  Talley.   Tke  predealaata 
daat  layer  travela  wltk  tke  aala  atraaa.  altk 
Cearge  APB  lylag  aa  tke  eater  frlagaa.   Blaalag 
daat  Is  eat  a  preklea  darlag  tka  aaaaar  aaatka 
altk  a  Saatk  alad,  except  akea  aaaacleted  wltk 
tkaadarataraa.   (Aatkar) 
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laatltata  ef  Scleaea  aad  Tack.,  0.  af  Rlcklgaa, 
Aaa  Arkar. 

A  BIBLIOGRAPHY  OF  SEISHOLOGT  FOR  TRI  VBLA  ONIFORH 
PR06RAR.   AOOENOUH  NO.  3. 
Apr  63,  210p.  JU^O   lOBi 

Oaclaaalfled  report 


Descrlptersi   aSelsalc  aavaa.  •BIkllegrepklas, 
Oadergreaad  axplealaaa.  Aketracta. 

Caateatai 

Research  la  Selsaelegy 

Seisalc  Scarce  Rechaalsas 

Earthqaakes 

Explosions 

Seisalc  noise 

Other  artificial  devices  (Oaclllatara,  Height 

drops,  etc.) 
Seisalc  Neve  Prepagatlea 

Tkeeretlcal 

Observatleaal 

Rode la 
Seisalc  Prepagatlen  Patks 

U.  S.  Crastal  Stractare 

Foreign  Crastal  Stractare 

Rantle  and  Care 

Geophysical  Constants  (Seisalc  Velocity. 

Rock  Density,  etc.) 
Seisalc  Signal.  Detection 

Sarfaee 

Array 

Deepaell 

Underwater 

Special  Parpose 
Seisalc  Data 

Processing 

Analysis 
Geaeral  Stadias  (Inclades  Instraaentatlon) 
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Naval  Research  Lab.,  Mathington,  D.  C. 

FIELD  REVERSALS  OF  • 'PALEORAGNETIC  •  •  TYPE  IN 

COUPLED  DISK  DYNAROS. 

by  John  H.  Rathews  and  V.  K.  Gardaer.  27  Her  63, 

lip. 

NBL  5886 

^  Uaclasslfled  report 

Descriptors:   "Terrestrial  aagaetisa,  *Geo- 
physics,  'Ragaatohydrodyaaalcs.  Aaalog 
coapaters. 


nJ.. 


RIkltake's  adaptatlaa  ef  Ballard's  slapllflad 
disk-dyaaae  aedal   far  tka  dyaaaa  tkajsry  af  tka 
faaaafaatla  dipalt  aaa  lavaatlaatad  fartkar  ky 
aaaaa  af  aa  aaalaf  aeapatar.     A  aetflflad  aedal 
katlif  faaaralliad  lataractlaa.   wbla)^  was 
SBffastad  ky  aa  aslal   aaafltaratlaB.   «as  else 
stadlad.     A  strlklafl  slallarlty  Is  e^arved   ka- 
taaaa tke  ceapatar   selatleas   aad  tka  faaaafaatla 
pelarlty  reversals   lafarred  frea  palaaMgaatIa 
stadias.      Tkaa   tke  aagaatef lalddyaaalc   arlgla 
af  tka  aartk's   field  kaeeaas  aere  plaaslkla. 
(Aatker)  ^ 

AB-i03   691  Dlv.      2.    25 

(TISTB/PCR)   OTS  price  $1.60 

Sacraaaata   Peek   Okservatery,    Saaspetl   N.    lex. 
A   STUDY   OF    HYDROGEN   LINES   BROADENING  tN   AN   IN- 
TINSC    IRPULSIVE    DISCHARGE, 
ky  A.    N.    Babla.   C.    Y.   Kakyaaev.    A.    B^    Severay, 

6.    6.    Sldorov.    V.    I.    Sidaltsia.    aad  takers. 
1962.    lOp.    SRN22 
APRCL   63   264 

Uaclasslfled   tppert 


Traas.    frea  Isyest.   Krla.   Astrepkys. 

27152-70,  1962. 


>ks. 


Descrlptersi   vSoler  redletloa,  "Hiilrefaa, 
Solar  dlstarbaacas.  Spectra*  aaalyuprs, 
Dlffractloa  aaalysls,  Olffractlea  fratlags, 
Spectrophotoaeters,  Plasaa  physics,  Solar 
flares.  Spectra  (Visible  ead  altrai|elet) , 
Llaa  spaetraa. 

Spectra  ef  aa  lateasa  lapalslva  dlsclirge  la 

hydrogea  were  obtalaed  by  aeaas  af  a  spectrograph 
with  a  dlffractloa  Echel le-gratiag.   A  spectro- 
photoaetrlc  stady  of  the  broadening  of  hydrogea 
caissiOB  wiags  gives  the  foUowlag  resaltst   (a) 
Rhea  observlag  the  spectra  ef  a  salf-r (oatracted 
discharge  ia  a  perpeadlcalar  dlrectlda  tke  eals- 
sioa  of  hydrogea  llaa  wlags  (exteadl4(  to  30-^OA) 
is  broadeaed  dae  aaialy  to  the  llaaaii  Stark  ef- 
fect; (b)  At  P  -  0.5  aa  Hg  the  ealssjea  exteads 
to  50-80A  aad  is  broadeaed  in  the  wirt|.  probebly 
dae  aaialy  to  the  qnadratic  Stark  effect;  (c) 
Hhea  the  spectra  are  observed  aloag  the  plasaa 
discharge  the  broadening  of  hydrogen  eaissioa  ia 
the  wings  is  due  to  aecroscopic  plasi^t  aotloas 
with  valocites  abeat  10  to  the  8th  pd»er  ea/sec. 
The  lateasity  variatloas  ia  the  wiagj  are  well 
explained  by  the  tuppositioa  on  diredted  plasaa 
■otioB  of  the  Jet  type  aloag  the  axii  of  dis- 
charge with  velocity  gradients;  (d)  Is  observa- 
tioas  outside  the  axis  of  discharge  the  broadaa- 
iag  of  hydrogen  eaitsion  in  the  transversal  as 
well  as  the  longitudinal  direction  (q*ar  the 


discharge)  Is  wholly  dae  to  the  linei 
effect.   (Author) 
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Aaerlcaa  U. ,  Hashingten,  D.  C. 

0.  S.  ARRY  AREA  HANDBOOK  FOR  THE  IVOR 

Dec  62,  485p. 

Unelesslfied  r 

rlptersi   •Tropical  regions,  So« 
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AD-i03  708     Olv.   2 
(TISTP/HH)  OTS  price  $8.60 

« 

lastltate  ef  Scleaea  aad  Tack.,  U.  ef  Rickigaa. 

Aaa  Arber. 

THE  GENERATION  OF  THE  PRIHARY  SRISRIC  SIGNAL  BY 

A  CONTAINBO  EXPLOSION, 

by  Carl  Kissllager.  Apr  63,  85p.  U10  48X 

Ceatraet  SD78 

Uaclasslfled  report 

Report  ea  VESIAC  State-of-tke-Art. 

Descrlptersi  •Uadergreaad  explesleas.  *Naclear 
explesleas,  eSaisalc  waves.  Selsaegrapks,  Skeek 
waves,  leve  traasaissleB. 

Tke  reglea  araaad  tke  deteaatiaa  Is  divided  lata 
tkrae  xoaesi   (1)  a  streag-skeck  (kydrodyaaalc) 
aaaa,  (2)   a  traasltloaal ,  aoaliaear  soae,  aad 
(3)  tke  elastic  regioa.   Experiaeatal  eqaatioa-of- 
state  data  are  used  ia  calcalatlag  tke  kistery  ef 
tke  propagatlag  stress  wave,  becaasa  tkare  Is  as 
yet  ao  coaplete  tkeery  ef  tke  respease  ef  solids 
to  rapidly  applied  stresses  wkick  exceed  tkelr 
yield  aad  craskiag  streagtks.   Results  iadicate 
tkat  tke  proper  eqaatioas  of  aotloa  are  kaowa. 
as  are  aaalytlc  aad  aaaerlcal  aetkods  for  solvlag 
tkaa.   Tke  tkeery  of  skock  waves  ia  a  flald  is 
applicable  to  tke  close-la  regioa,  aad  several 
fai^lare  aeckaalsas  kave  beea  postulated  for  tke 
traasitioa  regioa.   Tke  objective  of  the  aaalysls 
is  the  deteralnatloB  of  the  stress  wavefora  at 
^the  iaaar  boaadary  of  elastic  behavior.   The  peak 
aaplltade  aad  spectral  coateat  depead  oa  tke 
yield,  tke  type  of  aedlua,  aad  tke  aableat  stress 
(deptb  of  barial).   Tka  experiaeatal  deteralaa- 
tioa  of  tke  skortest  range  at  wkick  elastic  be- 
kavior  beglas  is  difficult  in  priacipla,  becaase 
solutioas  valid  at  great  distaaces  are  act 
applicable.   (Aatkor) 


AD--i03  753     Dlv.   2,  15 
(TISTP/FER)  OTS  price  $7.60 


of   Hiscoasia, 


Ratkeaatlcs   Researck  Ceater, 

Haditoa. 

THE    USE    OF    SINGULAR    INTEGRALS    IN    WAVE    PROPAGATION 

PROBLERS;    KITH  APPLICATION   TO   THE    POINT    SOURCE    IN 

A    SERI-INFINITE    ELASTIC   REDIUR, 

by  H.    Papadopoulos.      Rar   63.    73p.    TSR386 

Contract   DA11    0220RD2059 

Unclassified   report 


DItision  2  -  ASTRONOMY,    GEOPHYSICS  AND  GEOGRAPHY 


Tb*  flald  dn*  to  a  fvaaral  point  aoarc 
la  ■■  Isotropic,  elastic  solid  wltfe  a 
is  iiTaatigated.  The  dcvtlopaeat  of  n 
■ave  rapresaatatieaa  for  tba  fandaavat 
of  alastodyaaaies  Is  reported.   There 
types  ef  sltaatlea  lavolved;  oae  Is  th 
type  larolved  la  the  case  of  a  steady 
which  aoves  steadily  with  any  constaat 
an  elastic  aedlaa,  this  type  lavolves 
tloa  of  plaae  weves  alth  respect  to  a 
paraaeter;  the  ether  Is  the  acre  coapl 
sleat  problea  la  aUeh  a  poiat  searee 
a  flrea  aeaeat.  aad  thereafter  aoves  a 
velocity,  aithoat  ekaage  ef  atreagth 
represeatatloa  for  the  field  of  a  stea 
soarce  aad  for  the  traasleat  soaree  is 
calcalatloa  of  fields  aad  displaceaeat 
preseace  of  a  free  sarface.   The  appll 
the  aea  approach  to  the  case  of  a  vert 
to  a  horisontal  load,  aad  to  a  coaple 
orleatatloa,  aad  the  siagalarltles  to 
for  the  geaeral  poiat  soarce  are  dlsca 
(Aatber) 
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Qaarteraaster  Research  aad  Engineering  Coaaand, 

Natlck,  Mass. 

CASCADE  ALP  SLOPES  AND  6IPFELFLUREN  AS  CLIHA- 

GEOIORPHIC  PHINOMENA. 

by  Mill  F.    Tboapson.  Jaa  63.  31p. 

QIEC  TR  ES6 

Unclassified  report 

Ooseripterst   •■oaataias,  Terrala.  Cliaatalogy, 
Erosioa.  Geology. 
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(TISTP/FR)    OTS   price  $1.60 


Nashington,  D.  C. 


Aerospnce  laforaatioa  Div., 
PHOTOMETRY  OF  SOLAR  FLARES. 
17  Apr  63,  15p. 
AID  T63  ^9 

Oaelassiflod  report 

Trans,  froa  Akadealya  nauk  Kazakhskoy  SSR. 
Astrofizichoskly  iastitut.   Isvestiya,  v.  U:93- 
106,  1962.   (Copies  also  available  froa  DOC) 

Doscriptorst   *Solar  flares,  Notioa-picturo 
photography,  Photoaeters,  Spoctrophotoaoters, 
Photographic  analysis. 

The  results  of  the  photoaetric  processing  of 
solar  flares  of  iaportance  equal  to  or  greater 
thea  2,  observed  froa  October  19S7  to  the  end  of 
19)9,  are  given.   The  observatioas  were  aade  at 
a  higk-aoaatain  coronal  statloa,  2600  a  above  sea 
level,  ia  the  rogioa  of  Great  Alaa-Ata  Lake,  wltk 
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AD-403  862     Div.   2 
(TISTP/FR)  OTS  price  |1.60 

Aerospace  Inforaation  Div.,  Naskington.  D.  C. 
CATALOG  OF  PHOTOGRAPHIC,  PHOTOVISUAL.  AND 
PHOTORED  MAGNITUDES  OF  22,000  STARS. 
25  Apr  63.  12p. 
AID  T63  51 

Uaclasslfied  report 

Traas.  froa  Kiyev,  Izd-vo  AN  USSR/^p.  173,  1962. 

Descriptors:   "Stars,  Brigktness,  Pkotograpklc 
analysis.  Catalogs. 

Tke  catalog  ceatains  tke  results  of  doteraiaiag 
stellar  brigbtaess  in  tkree  types  of  llgkt  in 
selected  regions  of  tke  Milky  May.   It  iacludes 
nearly  all  stars  brigkter  tkan  pkotograpklc 
aagnitude  13.5.   (Aatker) 


AD-^03  86^     Div.   2,  16 
(TISTP/JM)  OTS  price  $1.60 

Aerospace  Inforaation  Div.,  Maskiagf^a,  D.  C. 
MICROMETEOROLOGY.  AEROSOLS,  AND  AIR  POLLUTION. 
25  Apr  63,  13p. 
AID ^63  50 

Unclassified  report 

Descriptors:   *Microaeteorology,  "Aerosols, 
"Ataospkorlc  pollution,  Bibliographies. 


AD-^03  928     Div.   2 
(TISTP/FR)  OTS  price  $1.10 

Minnesota  U.,  Sckool  of  Pkyslcs,  Miaaeapolis, 
BALLOON  FLIGHT  RECORD  STATUS  REPORT  AS  OF 
31  DECEMBER  1962, 
by  Jokn  R.  Hincklor.   Apr  63,  2p. 

Unclassified  report 

Descriptors:  "Meteorological  ballooas, 
Flight,  X  rays,  Electroas,  Measareaeat, 
lastruaentatioa. 


Balloon  fligkts  were  Isunched  froa  Minneapolis, 

Fort  Ckurckill,  Manitoba,  and  Kerguelen  Island 

in  tl^o  South  Indian  Oceaa.   Tke  fligkts  used 

eitker  staadard  aonitoriag  apparatas  or  tke 

sciatillatioB  couaters  to  obtaia  aore  specific 

data  aboat  x-rays  resaltiag  froa  olectroa  precip- 

itatioB.   Besides  tke  laancklngs  aade  slaultane- 

oasly  at  Kergaeloa  aad  Minneapolis  la  Septeaber 

1962,  coordlaated  lauachiags  were  aade  at 

MlBBoapolls  aad  Fort  Churchill.   These  latter  ex- 

periaents  were  to  aeasure  x-rays  resulting  froa 

electron  precipitation  during  aagnetlc  storas 

at  high  latitudes.   The  tabulatioa  gives  the 

flight  nuaber,  laanch  tiae,  lauach  location,  du- 

ratioa,  and  type  of  iastruaoatatioa  used  on  each 

)UY, 
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of  tke  fligkts.   Tke  flight  duratioa  is  aoasurod 
froa  laMBCb  tiae.   Tko  floatiag  prdisuro  altitude 
of  tke  carroat  ballooa  systoa  is  6  Ub.   In  gen- 
oral,  tke  fligkts  attained  this  altitude  about 
two  kours  after  tke  stated  launch  t;lae.   The  bal- 
loons do  not  always  float  at  a  constant  altitude, 
however,  so  tkat  tko  detailed  tiae-^fressure  curve 
for  eaeh  flight  is  aocessary  for  fi|i|al  aaalytis. 
(Author) 

AD-403  983     Dlv.   2 
(TISTE/JWS)  OTS  price  $^.60 

Radio  Observatory.  Calif.  Inst,  of  taeh., 
Pasadena. 

OBSERVATIONS  OF  THE  OWENS  VALLEY  R^lIO  OBSERVA- 
TORY CALIFORNIA  INSTITUTE  OF  TECHNC(lOGY  PASADENA. 
CALIFORNIA  1963.  i.    ACCURATE  MEASUt 
DECLINATIONS  OF  RADIO  SOURCES, 
by  Richard  Bradley  Read.  1963.  22p. 

Uaclasslfieq  report 


Descriptors:  "ladle  laterferoae 
attronoay,  "Extraterrestrial  radl 
Radio  receivers.  Phase  coatro-i  dc 
Phase-locked  coaaanieatlons  syst 
Calibration,  Errors,  Aatenna  lob« 
raages,  Ultra  klgh  frequency.  Par 
aatoaaas.  Sources. 
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AD-^03  993     Dlv.   2 
(TISTP/FR)  OTS  price  $3.60 

Aaoricaa  Meteorological  Society,  Bokltoa,  Mass. 
DETAILED  OCEANOGRAPHIC  RESEARCH  IN  THE  REGION 
OF  THE  KURILE-KAMCHATKA  DEEP  IN  MAY -JULY  1953 
(Koapleksaye  okeanograf Ickeskle  Iss  lodoraalla 
V  raioae  Kurilo-Kaackatskol  vpadiay  iv  aae- 
llale  1953  g). 

by  L.  A.  Zenkevlck  and  A.  N.  Bogolajrleaskil. 
Dec  62.  33p.  TR390 
Coatraot  AF19  60^  6II3 

Uaclasslfied 


Traas.  froa  Iastitut  Okoanologil,  T^^dy,  vol. 
16,  pp.  24-i6,  1959. 

Descriptors:   "Oceaas,  Teaperatarkj,  Salinity. 


peport 

r 

»j.    Sal 
it  of 


The  aaia  task  of  tko  described  voyaiile  of  the 
expeditionary  skip,  Vltlax,  was  to  take  coaplox 
oceaaograpkle  lavestlgatloas  la  tke  regloa  of 
tke  Kurlle-Kaackatka  deep.   Bottoa  ^•lief, 
bottoa  deposits,  tko  hydrological  stiraetare  ef 
water  aasses,  heavy  (rough)  seas,  aail  also  the 
distributioa  of  bottoa  faaaa  and  flora  (plaakton, 
benthos,  fish,  alcrobes)  were  stadlwl*   Geologi- 
cal lavestlgatloas  of  the  Karllo  ri<lge  necessi- 
tated exteadiag  the  operatieas  to  tjie  southeast 
aad  to  the  aorth  -  iato  the  rogioa  ^t   the  Pacific 
Oeeaa,  i.e.,  the  raage  of  the  eatir#  Kurilo- 
Kaachatka  sector  of  the  westera-Pacif ic  liae  of 
watersheds  of  the  earth's  surface:  , the  soatkora 
basia  of  tko  Okkotsk  Sea,  tko  area  (»f  tke  Kurile 
ridge,  tko  Karllo  deep  aad  tko  adja^aat  sab- 
sarfaeo  plateaa  of  tko  Pacific  Oceaa^  aad  also 
tko  area  of  tke  Jaactloa  of  tko  KarHo-iCaa- 
ckatka  aad  Aleatlaa  systeas.   (Aatk4lr) 


A0-^04  009     Div.   2 
(TISTP/FR)  OTS  price  $2.60 

Naval  Oceanographic  Office,  Mashington,  D.  C. 
LONG-RANGE  ICE  OUTLOOK  EASTERN  ARCTIC  (1963). 
Apr  63,  19p. 

Unclassified  report 


Doseripters:   "Ice,  Oceans,  Drift. 
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AD-^0^  020      Div.   2,  20 
(TISTP/GR«)OTS  price  $^.60 

Naskington  U.,  Seattle. 

PRELIMINARY  REPORT  ON  THE  SEDIMENTS  AND  RADIO- 
ACTIVITY IN  THE  VICINITY  OF  THE  COLUMBIA  RIVER 
EFFLUENT.   BRONN  BEAR  CRUISE  291,  29  JULY  TO 
12  AUGUST  1961  BRONN  BEAR  CRUISE  311  23  JULY 
TO  U  AUGUST  1962. 

by  M.  Great  Gross,  Deaa  A.  Mctaaas,  aad 
Joe  S.  Croager.  Jaa  63,  32p.  TR84;M63  2 
Coatract  Noar^??  10,  ProJ,  NR083  012 

Daelassifiod  report 

Descriptors:   "Sediaentation,  "Radioactivity. 
River  curroats,  Oeeaa  bottoa  saapliag.  Radio- 
active waste,  Microorganlsas,  Tables,  Silt, 
Gaaaa-ray  spectra. 

The  sedlaents  in  the  area  affected  by  the  ruaoff 
froa  the  Coluabia  River  were  studied  to  deteraine 
the  distribution  ef  sediaent  types  aad  the 
presence  and  aaouat  of  radioactivity  la  the 
sedlaents.   The  study  of  the  dfspersal  processes 
and  distributional  patteras  of  the  sediaeat  aad 
its  radioactivity  is  ia  the  iaitial  phase  ef  a 
three-phase  prograa.   Various  sediaoatological 
analyses  of  178  saaples  provided  preliaiaary  data 
on  sediaent  distribution.   The  inner  part  of  the 
contiaeatal  shelf  is  covered  with  saad  which 
grades  iato  silt  aloag  the  outer  part  of  the 
shelf.   The  sediaeat  ef  the  abyssal  plaias  is 
principally  a  silty  clay,  although  local  coarsea- 
ing  of  the  sediaent  is  produced  by  the  accuaala- 
tlon  of  tests  of  aicroorgaaisas.   The  presence 
of  quarts  sand  in  saaples  froa  the  abyssal  plaia 
appears  to  be  restricted  to  those  saaples  col- 
lected froa  deep-sea  chaanels.   Analyses  of  the 
]aaaa-ray  spectra  of  sedlaents  collected  near  the 
:olBabia  River  aouth  la  1961  indicate  that  radio- 
luclldes,  ia  additioa  to  the  aaturally  occarring 
?otassiua-40,  are  preseat  la  the  sedlaents.   The 
sandy  sedlaents  froa  Grays  Harbor  aad  the  beaches 
adjacoat  to  the  Coluabia  River  had  very  low 
activities  although  chroaiua-5l,  iiae-65,  eobalt- 
57  aad  cobalt-60  were  detected.   (Anther) 


AD-4OA  021     Div.   2 
(TISTP/MFA)  OTS  price  $6.60 

Bostoa  Coll. ,  Mass. 

RESEARCH  DIRECTED  TOHARD  THE  STUDY  OF  RAPID 


a- 

rUPCTOATIMS  tr  TH  CBMUMTIC  ritU. 

kf  Maivl  LlMftaa.     J1  •««  62.   1v. 

CMtrMt  ATI 9  62t  211,    »r«J.   tMl.  Taik  ^60103 

AfCtL  63  436 

Vaalaaairiatf  rayart 

•••arl^arai  •Tarraatrlal  Mfaatita.  «aa> 
pkyalas.  Ilaatraaia  a^tpMat.  lactraaaatatiaa. 
tla4as.  Kataatarc.  SIfaal  faaaratart.  Maatara- 
■aat.  Calitoatlaa.  Aaaljtia. 

■aaaarafe  vai  4fraata4  taaartf  tba  statfy  af  ra*l4 
flaataatlaas  af  tha  faaaafaatie  fiaU.  Aa 
lavattlfatlaa  ■«•  aatfa  af  tka  eharactarlitlas 
aatf  arlfias  af  tka  lataral  aagaatie  fialtf 
flaataatlaas  la  tka  fra^aacj  raaga  af  appraxl- 
■atalf  0.01  ta  50  eps  altk  partlealar  aapkaala 
aa  frao«aelat  fraa  akaat  0.1  ta  3  ape.   riaU 
raeartfa  vara  aaaa  af  tka  f laataatlaaa.  larly 
ra«ar«a  abtalaa4  far  aaaiysit  aatf  a  ata^T  lata 
tka  ralatlaasklp  af  tka  raaalta  ta  aagaatlc 
tfiatarkaaeas  tm*   atkar  gaolegieal  pkaaaaaaa  vara 
pravlda^  ta  Air  Faraa  laaaarek  Caabridga, 
Tarraatrial  Selaaea  Craap.   Tka  aark  daaeribad  ia 
tkia  rapart  eavars  tka  kardvara  pkaaa  af  tka 
iastallatlaa  •£   tka  aaaaaraaait  faailitlas  at 
Stravkarrf  1111  Piald  sita  Caaeord.  laasaekasatti. 
A  daaariptiaa  af  tka  lastraaaatatiaa  aad  aarlr 
■aasaraaaata  takaa  ara  flvaa.   Fall  tlaa  data 

JatkariBfl  9t   tka  0.01  .ta  3  eps  gaoaagaatle 
laataatiaaa  is  la  pragrass  at  tka  coaclislaa  •£ 
ikls  eaatraat.   (Aatkar) 


AO-iOi  02«      Oiv.   2.  25 
(TISTP/ri)  OTS  prlaa  97.60 

Staafard  laaaarek  last.,  Maala  Park,  Calif. 

■AOIATIfK  INII6Y  TIANSFgl  FIOM  NDCLKAI  OtTONA- 

TIONS  ABOVI  50-KI  ALTITVM. 

kj  1.  I.  Hilar  aad  T.  0.  Maaall.  30  Apr  63, 

60p. 

Caatraat  OCO  0S62  135 

Daalaaalfiad  rapart 

Daaarlptarat   •Naalaar  axplaaiaaa.  Ilgk  altl- 
tada.  Tkaraal  radlatlaa.  Vara  traaaalaalaa. 

X   rays.  Akaarptlaa.  Ataaspkara. 


Tka  tkaraal  aaargy  flaiT  axpaa 
ariaatad  ■■rfaeai  at  tka  aart 
aaelaar  barsta  dataaatad  abav 
altitada  kaa  baaa  eaapatad  fr 
prlaolplai.  Tka  ekiaf  priael 
a)  akaarptlaa  by  tka  aartk'a 
blaak-bady  X-ray  apaetraa  frai 
aaar  10  ta  tka  7tk  dagraas  K; 
ta  saaa  taaparatara  dapaadlag 
lataraal  aaargy-taaparatara  t 
tlva  caaliag  af  tka  baatad  ai 
agalllbrlaa;  (d)  dlapasitioa 
aaistiaa  lata  tbraa  aaargy  ba 
abiorptlea  baad.  oxoaa  abiorp 
ataaspkarU  paaabaad.   (Aatka 


tad  at  aptlaally 
h'a  aarfaea  fraa 
a  50  kllaaatars 
oa  baala  pkysieal 
plat  laralvad  ara 
ataaapkara  af  a 
m   a  palat  saaraa 
(k)  kaatlag  af  air 
apaa  Ita  kaaaa 
aaetlaa;  (e)  radla- 
r  assaaiag  tkaraal 
of  tba  radiaat 
■di;  cold  oxygaa 
tiea  baad,  aad  tba 
r) 


AD-404  029     Dl».   2 
(TISTP/MW)  OTS  prlea  $3.60 

Maablagtaa  D.,  Saattla. 

A  MODEL  STUDY  OP  THE  STEADY-STATE  SALINITY  DIS- 

TSIBOTION  IN  PUGET  SOUND. 

by  Harlow  6.  Paraar  aad  ■.  lattray,  Jr. 

10  Sap  62.  33p.  TB85;  M62  29 
Caatract  Noar47710.  ProJ.  NB083  012 

Uaclasslfied  report 

Daserlptorai   'Sallaity,  •Oeaaa  bottoa.  Oaptb 
fladiag.  Periodic  Tariatioat,  Tidai.  Tables. 
Harbor  aadala. 


Tka  ataa^y-atata  sallalty  dlstrlkatlaa  la  rafat 
Saaa4  was  aktalaad.  asla«  aa  aaaaaagrapkla  aa^al. 
Saaaa  atatlaas  laaatad  la  tka  savaral  aala  dl- 
alslaas  af  Vafat  Saaa4  vara  salaatatf  aad  sallalty 
prafllas  vara  aktalaad.  at  aaak.  far  tkraa  aaadl- 
tiaaa  af  frask  vatar  raaaff  aad  far  fl*a  valaas 
af  tidal  raafla.   U«  aaatkly.  aaaaal.  aad  klfk 
■aatkly  aaaa  valaas  af  raaaff  vara  asad.  altk 
Halts  af  tka  tidal  raaga  asaaadlag  tkasa  gaaar- 
ally  aksarvad  la  Pagat  Saaad.  Tka  salisity  at 
all  atatlaas  la  Pagat  Saaad  Is  aksarvad  ta  ba 
atraagly  dapaadaat  aa  tka  ckaraatarlatUs  af  tka 
tidal  flea  la  Adalralty  lalat.  Tka  akapa  af 
tka  aallalty  praflla  at  a  atatlaa  la  alae  eb- 
aarvad  ta  ka  aaaataat  far  aaaataat  valaaa  af  a 
qaaatlty  raprasaatatlva  af  tka  ratla  ^t   tidal 
flea  ta  tatal  raaaff.  Cartala  atkar  faataraa  af 
tka  alraalatlaa  ara  dedaaad.   (Aatkar) 


*D-iOi  Oil      Dl».   2 
(TISTP/Pt)  OTS  prtee  $2.60 

■artae  Lab  U.  af  ■laa(,  Ceral  Cablaa.  Pla. 
A  SDGCeSTID  OUTLINE  FOI  THE  NEGtSCOPTC  OE- 
SCilPTION  OF  HAIINE  SEDTNENTARY  COKES, 
by  Geae  ».  laaaak  aad  Staalay  J.  Laft.  Fab  63, 

63  1;  63197. 
Caatract  NeBrA00802 

Uaclaaatfted  report 

Oeacrlpterai   'Sediaeatatiea.  Claaatf laattoa. 
Oeaaa  bettea  aaapltag. 
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AD-404  0^3      DiT.   2 
(TISTP/FEN)  OTS  price  ♦X.60 

Staaford  Reiearch  last.,  Mealo  Park,  Calif. 
CLINATOLOGICAL  APPLICATIONS  OF  VERTICALLY  POINT- 
ING HEATHER  RADAR  OBSERVATIONS. 

by  Roy  H.  Blackaar  aad  Nyroa  G.  H.  Ligda.  Feb  63. 
39p.  SR5 

Coatraet  AF19  60i  731.2.  ProJ.  862i.  Task  862^2 
AFCRL  63  299 

Uaclasslfied  report 

Descrlptorsi   •Meteorologieal  radar.  oCleads. 
Aagle  of  arrival,  Aateaaas,  Scaaaiag.  Radar 
aquipaoat.  Radar  scaaaiag,  Caaulaa  clouds, 
Tbickaess,  Tkaadarstoras,  Cliaatology,  Puacbed 
cards.  Radar  sigaals,  Siaalatioa,  Cload  beigkt 
iadieaters,  Statiatieal  distributioas. 

Tke  poteatlal  cllaatological  atilixatioa  af 
vertically  poiatiag  weatkar  radar  obsarvatioas  ia 
discussed.   Tke  optiaaa  tilt  aagle  aad  aateaaa 
rotatloa  rate  to  detect  acattared  elauda  tkat  ara 


ASTRONOMY,   GEOPHYSICS  AND  GEOGRAPHY  -  Division  2 


oftea  aissed  by  a  fixed  vertical  aateaaa  ara 
iaeluded.   Exaaples  of  tke  probabla  appaaraaca  of 
several  cloud  distributioas  as  sboaa  bv  fixed  and 
scaaaiag  aateaaas  sre  presaated.   4  a/tbod  of 
suaaarisiag  tba  data  for  cllaatological  purposes 
by  tke  atilisatioa  of  puached  eard4  is  praieated 
ia  tka  fiaal  sactioa  of  tke  report^   (Aatkor) 


AD-i04  0A7      Div.   2 
(TISTP/FBH)  OTS  price  $3.60 


Staaford  Research  last..  Healo  Park 

CLOUD  RESEARCH  DATA. 

Fiaal  rapt.. 

by  S.  H.  Serebreay  aad 

Feb  63,  27p. 

Coatraet  AF19  604  7312,  ProJ.  8624. 

AFCRL  63  400 

Daclaaslfiad 


Calif. 


H.  Blackahr,  Jr. 

Taafc  86242 
rapart 


Descriptors:   *Clouds,  *Cloud  eovHr,  Hetaero- 
logical  radar,  Heteorologieal  satlallites. 
Meteorological  paraaeteri,  Ceiliab,  Statisti- 
cal distributioas.  Frequency.  Visibility, 
Cuaulus  clouds.  Aerial  photography,  Researcb 
prograa  adainistrat ioa.  Aerial  photographs. 


A  suaaary  aad  aaalysis  of  re 
coadacted  over  a  three-year 
Ouriag  this  tiae  various  sou 
such  aa  HBAN-10  reports,  aho 
vertically  poiatiag  radar  re 
tttde  photographs  frosi  U-2  ai 
allitea  were  subjected  to  de 
Froa  these  aaalyset  we  were 
edge  oft   (1)  the  occurrence 
of  clouds,  (2)  the  frequency 
liyers  sbove  aa  overcast  asy 
a  surface  observer,  (3)  the 
height  of  caaulifora  clouds, 
distributioas  of  cloud  eleae 
aaaber  of  tenths  of  caaulus 
pies  of  our  aethods  of  treat 
cludiag  pertiaent  illastrati 
preseated  to  iadicate  the  de 
coatraet  objectives  were  ack 
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laved.  ,  (Auth 
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AD-404  059     Div.   2 
(TISTP/MFA)  OTS  price  |4.60 

Molf  Research  aad  Developaeat  Corp. 
Mass. 

OPTICAL  GENERATOR  PROGRAM, 
by  Harry  R.  Kahler,  Richard  M.  More 
Milliaa  T.  Nixoa.   Feb  63.  37p. 
Coatraet  AF19  604  8065.  ProJ.  7600, 
AFCRL  63  445 

Uaclasslfied 


ad  cover 
seated. 

data 
raphe. 
gb-alti- 
ROS  sat- 
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a  kaowl- 
layere 
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ted  by 
.  aad 
siss 
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Vest  CoBCord, 


Descriptors:   'Geodesies.  "Satellites  (Arti- 
ficial), laput-output  devices,  Stibboscopes. 
Optical  equipaent.  Generators,  Ca^^ras, 
Earth,  Astronoaical  geodesies,  Teifestrial 
aagnetisa.  Navigation,  Prograaaiag  (Coaputars) 


Tke  prograa 
provide  acq 
iastruaenta 
types  of  ca 
photograph 
aoaated  oa 
lite  that  i 
spia  axis, 
satellite  e 
procedure  a 
orbit  ia  so 
(Author) 


described  was  devised  pi 
uisitioa  data  to  a  grouatj 
tioa  aat  coasistiag  aaial 
aeras.  The  caaeras  are 
a  flashing  strobe  light 
each  pole  of  the  ANNA  ge< 
s  aagaatically  stabilixat 

Provisioas  were  aade  to jtoapute  a 
pheaerls  by  a  differeati^l  corroetioa 
s  the  satellite  is  stepped  around  tke 
ae  desired  iaeraaeat  of  tiae. 


laarily^  to 
j*-basad  \ 
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laployed  to 
i^at  is 
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AD-404  060     Div.   2 
(TISTP/MFA)  OTS  price  $5.60 

Radio  Observatory,  Calif.  last,  of  Tecb.. 

Pasadena. 

OPTICAL  IDENTIFICATION  OF  3C  48,  3C  196,  AND 

3C  286  KITH  STELLAR  OBJECTS. 

by  T.  A.  Matthews  and  A.  R.  Saadage.   1963,  1v. 

Contract  NoBr22019 

Uaclasslfied  report 

Descriptors:   *Radio  astronoay.  Radio  waves. 
Stars,  Galaxies,  Photoaeters,  Photoelectric 
effect.  Optical  properties,  Interf eroaeters. 
Colors.  Electrons,  Relativity  tkeory,  Ultra- 
violet radiatioB,  Blackbody  radiatioB,  Antaaaas, 
Measureaeat. 

Radio  positioas  of  tke  tkree  sources  were  deter- 
aiaed  witk  the  two  90-ft  antennas  working  as  an 
interf eroaeter  with  aa  ras  accuracy  in  both 
coordinates  better  than  10  sec  of  arc.   Direct 
photographs  show  that  a  star-like  object  exists 
within  the  error  rectangle  at  each  of  the  source 
positions.   Exceedingly  faint  wisps  of  nebulosity 
are  associated  with  the  stars  in  3C  40  and  3C  196. 
The  obsarvatioas  ara  incoaplete  for'^3C  286  in 
this  regard.   Photoelectric  photoaetry  of  the 
stars  shows  sack  to  kave  quite  peculiar  color 
indices,  aost  closely  reseabling  tke  colors  of 
old  novae,  or  possibly  white  dwarfs,  but  tha 
authors  are  not  suggesting  identif icatioa  witk 
these  types  of  stars.   Optical  spectra  for  3C 
48  show  several  very  broad  eaission  features. 
It  is  shows  that  the  radiant  flux  in  the  optical 
region  can  be  coaputed  froa  the  radio  flux  data 
aad  the  tkeory  of  syochrotron  radiation  for  3C 
48  aad  3C  196.  but  aot  for  3C  286.   This,  togetker 
with  other  arguaeats.  suggests  that  the  optical 
as  well  as  the  radio  flux  could  be  due  to  the 
syachrotroB  aechaaisa,  but  the  arguaeats  are  not 
conclusive.   (Author) 


AD-404  061      Div.   2 
(TISTP/MFA)   OTS  price  $1.10 

Radio  Observatory  Calif..  laat.  of  Tecb., 

Pasadena.  ^ 

AN  ATTEMPT  TO  MEASURE  THE  GALACTIC  MAGNETIC 

FIELD. 

by  D.  Morris.  B.  G.  Clark,  aad  R.  «.  Nileoa. 

1963.  5p. 

Coatraet  Noar22019 

Uaelaeeified  report 

Descriptors:   •Radioastronoay ,  •Magaetie 
fields,  InstruaentatioB,  Antennas,  Polariza- 
tioB,  laterferoaeters,  Electronie  equipaent. 
Absorption.  Atoaic  spectroscopy.  Hyperfiae 
strueture.  Measureaeat.  Galaxies. 

Heasuraaeats  were  aade  ia  Novaaber.  1961.  aad 
February,  1962,  ia  aa  atteapt  to  deteraiae  tke 
galactic  aagaetie  field  by  tke  Zeeaaa  splittiag 
of  tke  21-ea  liae.   Tke  preseat  obsarvatioas 
ware  coafiaed  to  two  absorption  lines,  one  ia 
the  spectrua  of  Cas  A  (at  a  frequeacy  of  approx. 
equal  to  0  kc  with  respect  to  the  natural  liae 
frequeacy,  after  eorreetiaa  to  the  local  staadard 
of  rest)  aad  the  other  ia  the  spectrua  of  the 
Crab  Nebula  (at  a  fraqaaacy  of  approx.  equal  to 
-50  ke).   (Aatbor) 


AD-404  065 
(TISTP/MFA) 


Div.   2 
OTS  price  |6.60 


Geotecbaieal  Corp.,  Garlaad,  Tex. 

DEEP-HOLE  SEISMOMETER  (VARIABLE-RELUCTANCE  TYPE). 
Final  rept. 

31  Jan  63,  1v.  TR63  15 

Contract   AF33   600  43369,    ProJ.    VT1139  Task   1A-1G 

Uaclasslfied  report 


Division  2  -  ASTBONOMY,    GEOPHYSICS  AND  GEOGRAPHY 


D««eriptort:   •Seisaographs,  •Stiiaic  wavei, 
Geophysics,  Stisaolooical  stations,  Instraaaa- 
tatloa,  Traasdacers  (Aeoastlc).  PosltloniRg 
darlcas  (Maehlaery).  Deslga.  laasuraaent. 

A  varlabl*-ralactaaca  salsaoaater  saltablt  for 
Uag-tara  oparatloa  la  a  dcap  troll  was  dtslgaod. 
eoBStractad.  aad  laboratory-tasted.   Tke  selsao- 
aeter  aas  operated  la  a  deep  well  aear  Grapevlae, 
Texas,  aad  la  a  deep  well  aear  Hobart.  Oklahoaa. 
Tke  field  operatioas  showed  that  the  selsaoaeter 
■eets  tke  design  objeetlres  and  Is  satisfactory 
for  Bse  la  aore  exteasive  field  prograas. 
(Aatkor) 


A0-40i  072     Div.   2 
(TISTP/IFA)  OTS  price  $8.10 

Techaical  Military  Plaaaiag  Operatloa.  Geaeral 

Electric  Coapaay,  Saata  Barbara.  Calif. 

GIAPHIC  DISPLAYS  OF  GEOMAGNETIC  GEOMETRY. 

by  Walter  F.  Oadxiak.  Oavld  D.  Kleiaecke.  aad 

Theodore  J.  Kostigea.  1  Xpr  63,  60p.  RM  63THP  2 

Coatraet  0A^9  U6XZ109 

OASA  1372  Daclasslfled  report 

Orlgiaal  coataias  color  plates;  all  DDC  repro- 
dactioas  will  bo  la  black  aad  white.  Orlgiaal 
aay  be  seen  la  ODC  Hq. 

Descriptors;   •Terrestrial  aagaetisa.  •Magnetic 
fields,  Magaetic  properties,  Plasaa  physics, 
Cebphysics.  Charged  particles.  Motion,  Equa- 
tloai.  Partial  differeatial  equations,  Poly- 
aoalals.  Earth,  Poteatial  theory.  Aarorae, 
Geoaetry,  Maps. 


Sixty  aaps  are  preseated  on  coapntnt ional 
pertaining  to  the  geoaetric  properties  of 
geoaagaetie  field  aad  a  brief  related  the 
descriptioa  to  aake  this  aaterial  aore  ae 
The  aaps  display  (1)  the  valncs  of  total 
lateaslty  (B)  and  HcUwala's  aagaetic  she 
paraaeter  (L)  for  altitades  froa  xero  to 
tkoBiaad  kiloaeters.  (2)  tke  detailed  val 
total  field  iatensity  near  the  South  Atla 
aaoaaly.  (3)  the  traces  la  both  heaispher 
peiats  with  a  fixed  ralue  of  B  and  L  and 
seae  ether  geoaagnetic  properties.  The  d 
tioa  iaclades  tables  of  the  geoaagnetic  c 
eients  ased  aad  a  descriptioa  of  the  code 
lixed.  The  aaps  have  boon  carefully  choc 
Because  of  the  aagnitude  of  this  task  and 
wide  dlstrlbatioB,  aotification  of  any  de 
errors  which  aay  have  been  overlooked  wou 
appreciated.   (Author) 
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AD-^OA  092     Div.   2 
(TISTP/FR)  OTS  price  $2.60 

Navy  Oaderweter  Souad  Lab.,  Fort  Truabull,  New 

Loadoa,  Conn. 

THE    IRREGULAR    DISTRIBUTION   OF    DEEP-OCEAN 

SEDIMENTS. 

by  P.  L.  Bezrukov.  tr.  by  C.  N.  K.  Moeers. 

27  Mar  63,  2ip. 

ProJ.  1  409  00  00  . 

USL  575 

Uaclasslfied  report 

Traas.  froa  OCEANOLOGY.  2:1,  Publicatioa  of  the 
Aeadeay  of  Scleaces,  USSR,  Moscow,  USSR.  1962. 

Descriptors:   •Sediaeatatioa.  Ocean  bottoa, 
Oceaa  curreats.  Ocean  bottoa  topography, 
Distribution. 


Relatively  rec 
distribution  0 
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are  vigorously 
tke  tkoreugh  s 
(Author) 
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AD-40i  183  Di*.      2 

(TISTP/FEM)   OTS   price  $6.60 

Ballistic    Research   Labs.,    Aberdeen    Proving 
Ground,    Nd. 

OROVAC    PROGRAMS    FOR    STAR    IDENTIFICATION    AND  COM- 
PUTATION  OF    STANDARD  COORDINATES, 
by   i.    Roberta   Meoten.      Jan   63.    71p. 
Pret.    1M2229018215 
BtLa»U51  Unclassified   report 

Deterlptors:      •Stars,    Caaeras.    Coaputers, 
Prograaaing    (Coaputers),    Punched  cards. 
Identification. 

Using    the  caaera   orientation    eleaents   derived 
froa    several    known    stars    or    deterained    froa    in- 
struaents,    the  Star    Identification    Prngraa   serves 
to    identify    sU    other    photographed    stars.       After 
proper    identification    the  Coaputntion    of   Standard 
Coordinates    Prograa    is   used   to  coapute   the  co- 
ordinates   of   the  control    points    for    the  caaera 
orieatation.       (Author) 


(TISTP/JEA) 


Div.   2,  12,  6 
OTS  price  $9.10 


and 


Balliatic   Research   Labs.,    Aberdeea   Proving  Ground, 

Md. 

SUMMARY    REPORT   ON    STRONG  ARM    ROCKET    MEASUREMENTS 

OF    ELECTRON    DENSITY    TO    AN    ALTITUDE   OF    1500 

KILOMETERS, 

by    Spence  T.    Marks,    Charles    E.    Shafer, 

Ntlliaa    J.    Cruickshank,    Rayannd    E.    Prenatt, 

George    A.    Dulk.    Jan   63,    IIOp. 

ProJ.    1A011001B021 

BRL    1187 

Unclassified  report 

Descriptors:   •Electron  density.  "Ataosphere, 
•Electron  density,  •Ionosphere,  Propagation, 
Launch  vehicles  (Aerospace),  Rocket  aotors 
(Solid  propellant).  Airborne,  Instruaent srvbn, 
Exosphere,  Measureaent,  Nose  cones.  Height 
finding.  Recording  systeas.  Meteorological 
paraaeters,  High  altitude.  Upper  ataosphere, 
Matheaattcal  analysis. 


A  suaaary  is  presented  which  co 
of  a  project  for  the  aeasureaen 
density  to  an  altitude  of  1500 
eaploying  a  five-stage  solid  pr 
coabinatlon  known  as  the  Strong 
frequency  propagation  experlaen 
sections  which  describe  the  the 
to  the  aeasureaent s,  the  rocket 
airborne  Instruaent at  ton,  the  g 
tatlon,  the  vehicle  perforaance 
aental  results.  \n  early  aorni 
density  profile  to  an  altitude 
aeters  is  presented,  together  w 
a  nighttiae  profile  to  65O  kilo 
of  the  ionospheric  inhoaogeneit 
during  the  daytlae  rocket  fligh 
heights  and  exospheric  teaperat 
the  profiles  are  also  presented 
(Author) 
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ASTRONOMY.  GEOPHYSICS  AND  GEOGRAPHY  -  Division  2 


AO-404  227      l>iv.   2 
(TISTP/FEM)  OTS  price  $1.10 

Air  Force  Caabrldge  Research  Labs,,  Bedford 
Mass.  I 

MEASUREMENT  RANGE  BEQUIRED  OF  METEO tbLOGICAL 
EQUIPMENT.  ^ 

by  Arnold  Court  and  Henry  Salaela.  ^eb   63   2d 
IFGAA22S  '      •  *^' 

ProJ.  8624 
AFCRL  62  825  SI 

Unclassified 

Descriptors:   •Meteorological  insi 
aass  analysis,  Teaperature.  Hind, 
Baroaetric  pressure,  Measureaeats. 


AD-404  231     Div.   2,  6 
(TISTP/FEM)  OTS  price  $1.60 


Redstone  Arson  1, 


Aray  Missile  Coaaaad 

Huntsville,  Ala. 

DETECTION  AND  DESIGNATION, 

by  Robert  H.  C.  Au,  Orlando  E.  Katte 

E.  J.  Little,  and  Hillina  J.  Schulti 

Up.  12 

Unclassified 

Descriptors:  •Ataosphere,  •Bareae 
pressure,  •Atarasphere  entry,  Detec 
Ataosphere  aodels.  Reentry  vehicle 
flight.  Motion,  Heating,  Nuaerical 
Density,  Aerodynaaic  heating. 


Two  prop 
are  pert 
enon  ass 
body  are 
density 
geoaet  ri 
be  appro 
cific  re 
altitude 
regiae  w 
the  aost 
1959  Mod 
provide 
the  atao 
the  rela 
corporat 
aerodyne 


ertles  ef  th 

inent  to  the 
oclated  with 

discussed, 
and  pressure 
c  altitude  a 
xiaated  by  e 
lations  for 
•  up  to  350 
as  considere 

recent  data 
el  ARDC  Atao 
a  reasonably 
spheric  prop 
tions  are  in 
ion  into  exp 
laic  heating 


e  earth 

deacri 

the  re 

These 

,  are  f 

nd  vary 

xponent 

the  pro 

Kft.   S 

d  in  se 

was  ut 

sphere, 

accura 

erty  va 

a  fera 

ression 

paraaet 


a  at 

pt  ion 
entry 
two  p 
uncti 

in  a 
ial  r 
perti 
ince 
veral 
lUxe 

the 
te  de 
lues. 

aaen 
s  of 
ers. 


AO-4O4  425 
(TISTE/JWS) 
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(Author) 


AD-AO4  387     Div.   2 
(TISTP/MFA)  OTS  price  $4.60 


Engineering  Research  Lab. 


Electrical 

Aust  in. 

A  SURVEY  OF  GEOMAGNETIC  MICROPULSATI 

CONDUCTED  IN  CONNECTION  WITH  THE  CO 

GEOMAGNETIC  MICROPULSATI ON  MEASUREMENW 

coap.  by  H.  W.  Saiih.  15  May  63.  44p . 

Contract  Noar375U.  ProJ.  NR371  032 

Unc  lass  i  f ied  r 


[04 
O'E 


10 


Descriptors:  •Terrestrial  aagaetis 
currents,  Recording  systeas.  Earth, 
Feasibility  studies   Measureaeat. 

At  a  coaference  oa  geoaagaetie  aicrop 
held  at  the  University  of  California 
U.  1962  a  coaaittee  was  foraed  froa 
tives  of  the  several  research  groups 
to  coaduct  a  survey  to  deteraine  the 
of  a  co-operative  aeasureaent  prograa 
able  respoase  froa  this  survey  result 
foraatioa  of  the  Co-Operative  Geoaaga 
pulsatioa  Measureaent  Prograa.   This 
taias  a  condensed  suaaary  of  a  survey 
to  all  research  groups  in  the  United  : 
Caaada  kaowa  to  have  an  interest  in  gi 
Bicropuisatioas.   (Author) 
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Div.   2 
OTS  price  $1.60 


Visibility  Lab.  U.  of  Calif.  San  Diego. 
GROOND-BASED.  MEASUREMENTS  OF  EARTH-TO- SPACE 
TfJIsMITJm"*""'  ''*^"  "ADIANCE.  AND  CONTRAST 
by  S.  Q.  Duntley.  Nay  63,  1v, 

Contract  AF33  657  7739,  ProJ.  6220  Task  622009 

Unclassified  report 

Descriptors:   "Light  transaiss ion,  •Colorl- 
aetric  aaalysis,  Aerial  photography.  Surface 
targets.  Optical  filters.  Low  altitude, 
Telephotolenses,  Photoaeters,  Measureaent. 
Light  transalsslon. 
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und-to-space  beaa  transai 
e,  and  contrast  transaitt 
was  aeasured  from  a  groun 
ions  during  August  and  Se 
ch  occasion  a  Reconnalssa 
aphic  airplane  photograph 
ey,  aad  black  targets  on 
the  Visibility  Laboratory 
were  radloaetr leal ly  aonl 
nautical  Laboratory  in  su 
to-aircraft  beaa  transait 
d  contrast  transaittance 
the  aerial  photographs. 
»e  of  this  Joint  experiae 
f  the  target-to-space  dat 
d-based  instruaents  with 
photographic  data.   The  g 
•ented  in  this  report,  bu 
ial  data  aust  await  the  c 
on  froa  the  aerial  photog 
nautical  Laboratory.   (Au 
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ed  a  pattern 
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AD-404  465     Div,   2 
(TISTP/MFA)  OTS  price  $4.60 

Laboratories  for  Research  and  Developaeat, 
Franklin  Inst.,  Philadelphia,  Pa. 
REFRACTION  IN  SELECTED  MODEL  ATMOSPHERES  III 
Interia  technical  rept.  no.  1, 

by  Jaaes  IC.  Gleia,  Robert  S.  Grubaeyer,  John  E. 
Merrill  and  Hllliaa  M.  Protheroe.  12  Feb  63. 
41p.  I  A2217  1 

Contract  DA44  009eng3767,  ProJ.  8T35  12  001  01 

Unclassified  report 

Report  on  Researek  in  Surveying,  Mappiag.  aad 
Geodesy. 

Descriptors:   •Geodesies,  •Ataospheric  refrac- 
tion. Meteorology,  Tropical  regions.  Refrac- 
tive index.  Meteorological  paraaeters.  Tosh- 
perature.  Pressure,  Moisture,  Water  vapor. 
Tables,  Ataosphere  aodels.  Mapping,  Analysis. 


An  iarestigatioB  0 
in  spherically-str 
aade.   Previously, 
in  the  1959  ARDC  a 
astronoaieal  refra 
wiater  ataosphere 
60  and  85  degrees 
cedure  is  slailar 
the  1959  ARDC  aode 
factory  agreeaeat 
coaputed  froa  the 
Also  included  is  a 
hoaogeneous  ataosp 
case.   Again  the  r 
with  Pulkovo,  to  r 
tances.   The  effec 
the  dry  1959  ARDC 
cedure  coaslsted  i 
ladex  ef  refraetio 
sary,  usiag  tke  Be 
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aodel 
n  rev 
a  at 
rrell 


astr 

ed  ao 
study 
was  p 

in  t 
s  at 
vesti 
at  us 
e  res 
their 
s  and 
la  ca 

coas 
s  sho 

cons 
iajec 

was 
ising 
each 
-Sear 


11 
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Division  2  -  ASTRONOMY,    GEOPHYSICS  AND  GEOGSIAPHYA 


Tkt  rasHlti  latfletta  tkat  for  a  aaaitk  dittaaaa 
•t   60  dagraas  tkara  ii  aa  diffaraaca  la  tka  caa- 
trlbatioa  ta  tka  tatal  rafraetloa  batwaaa  tka 
dry  aad  kaaid  aadala  abava  15  ka  altltada,  aad 
far  a  aaaitk  dlttaaea  af  85  dagraai,  tkara  Is 
ao  diffaraaca  bataaaa  tka  tua  aodali  abova  30  ka. 
(Aatbor) 


AO-iOi  502      DlT.   2 
(TISTP/HH}  OTS  prica  91.10 

itk  Haatbar  Mlag,  Colorado  Springs,  Colo. 

AN  OBJECTIVE  AID  FOR  FORECASTING  STRONG  AND 

GUSTY  SURFACE  VINOS, 

by  Thoaas  H.  Siaaoads.  May  63.  6p. 

i»N  TP63  5  Oaelasslfiad  raport 

Dascriptorst   •Haathar  foracastlag,  •Gusta, 
*Dust  storas,  Neathar  statioas.  Storas, 
Tarbalaaca.  Cllaatalofly.  Saoa,  Hlad. 

Faraeattiag  tka  occarraaca  of  oparatioaally 
critical  taliias  of  stroag  sarfaea  wlads  altk 
accoapaayiag  gasts  prasaats  a  aajor  problaa  at 
Graad  Fork*  AFB.  N.  Dakota.   Tkis  iavastigatioa 
■as  coadactad  to  davalop  aa  objactiva  aid  for 
foracaatiag  sack  eritical  *aUos.  (Aatkor) 


A0-40^  513      DlT.   2.  30 
(TISTP/MTA)  OTS  prica  $5.60 

Qaartaraastar  Rataarck  aad  EaglaeariBf  Coaaaad. 

Natick,  lass. 

PUBLICATIONS  IN  THE  EARTH  SCIENCES. 

Dae  62,  56p. 

Proj.  7X  83  01  008 

QtEC  19TI  ES  1  Uaclasalfiad  rapart 

Dascriptorst   *6aography,  •Bibliograpklas, 
Cliaatology,  Tarraiii,  Gaology.  Oasarts, 
Tropical  ragions,  ■oantalHs,  Soils,  Micro- 
aataorolegy,  Paraafrost,  Clotkiag,  Logistics, 
Ecology,  Polar  ragions.  Raports.  Docaaaatatioa. 

Tkis  raport  lists  all  tka  aartk  sciaaca  raporta 
tkat'kava  baen  pabliskad  sinca  tka  start  of  tka 
aartk  sciaacas  prograa  ia  tka  Qaartaraastar  Corps 
la  ^9i^2.      Tka  raports  corar  geography  and  its 
sabfialds,  iacladiag  cliaatology,  geoaorphology, 
and  biogaograpky  affiants  aad  aniaals,  Inclading 
aan.  (Author) 


AD-i04  523      Oi».   2,  30 
(TISTE/JMS)   OTS  prica  |9.60 

Ganaral  Dynaaics/Coavair ,  San  Diego,  Calif. 

DEVELOPMENT  OF  A  TELEMETERING  OCEANOGRAPHIC  BUOY. 

Progress  rapt. 

Fab  63.  103p.  63  060 

Contract  Naar306200,  ProJ.  NI083  U7 

Uaelasaifiad  raport 

Dascriptorst   *Baoys.  *Talaaatar  systaas, 
*0caaaographic  aqaipaant.  Model  basins.  Model 
tests.  Medals,  Discone  antennas.  Antenna  radia- 
tioa  pattaras,  Oaaidir actioaal  antennas.  Ultra 
kigk  fraqaaney.  Transducers,  Maltiplex,  Data 
storage  systeas.  Data  traasaissian  systaaa, 
Coaaaad  aad  caatral  systaas.  Talaaatariag 
racalTars,  Talaaatariag  traasaittara. 

A  eaaparativa  stady  af  tka  drag  of  skapes  pro- 
posed for  baoy  kails,  a  life  test  at  sea  of  aa 
unattended  electric  power  systea,  a  stady  of 
antaaaas  far  laag-distaaca  ianospharic  taleaetry 
froa  baoys,  aad  a  stady  lata  the  aethads  aad 


aquipaeat  available  to  give  aa  ocaaaagrapkie 
buoy  tka  data  capability  required  were  coadactad. 
Eacb  buoy  sbould  kara  a  capability  of  aceeptiag 
100  ckannels  of  data,  of  taleaetering  tkese  data 
A   tiaei  each  2^  koars  over  dlttancas  as  great  as 
2000  alias  oa  coaaaad  froa  skora,  and  of  stariag 
tka  data  in  tka  baoy  for  its  dasiga  statloa  aa- 
daraaca  of  aaa  year.   (Aatbor) 


AD-iOA  585      Di».   2,  i,,    8 
(TISTP/FEM)  OTS  price  12.60 

Geophysics  Corp.  of  Aaerlca,  Bedford,  Mass. 

CHEMICAL  RELEASE  STUDIES  IVt   CHEMISTRY  OF  UPPER 

ATMOSPHERE  RELEASES, 

by  D.  Goloab  and  A.  H.  Barger.   Jaa  61,  22p. 

TR61  10A 

Ceatract  AF19  60^  7269 

AFCRL  229  Daclaaslfied  repart 

Descriptarst   *Gas  ianiaatioa,  *Ckeaical  re- 
actions, *Upper  ataosphere,  Alualnua  coapounds, 
Bariua  coapounds,  Petassiua  coapounds.  Nitrates, 
lonisatlen.  Vapors,  Rockets,  Plasaa  sheath. 
Pressure,  High  altitude,  Prapagatlon,  Cheaistry. 

Artificial  (ionited  or  unionised)  cloud  geaera- 
tlons  In  the  upper  ataasphere  are  aaalyaed  la 
teras  of  two  successive  pracessest   first,  faraa- 
tlen  af  tke  ialtlal  reactioa  pradacts  aad  seeaad, 
evalaatiea  ef  the  noa-eqall Ibriaa  kiaetic  prec- 
esses  duriag  expaasian.   The  aluainua-patass laa 
aitrate  aad  the  alaainua-bariua  altrate  reactiaas 
are  aaalyaed  in  detail.   Other  prospective  sys- 
teas are  surveyed.   Models  for  recoabinat ion 
during  expansion  of  the  reaction  products  are  aat 
up.   Methods  for  iaproveaent  of  cheaical  aad 
iaaiaatiaa  yield  are  suggested.   (Aatkar) 


AD-40A  587     D!v.   2 
(TISTP/WH)  OTS  price  $1.60 


> 


lastitate  of  Scleace  aad  Tack.,  U.  af  Michigaa, 

Abb   Arbor. 

VESIAC   MONTHLY   BULLETIN  OF  VEU    UNIFORM   RESEARCH 

PUBLICATIONS. 

15  May   63.    Up.    B^ 

Unclassified  report 

Descriptorst   •Bibliographies,  •Nuclear 
explosions,  Seisalc  waves,  Uaderground 
explosiaas. 


AD-iOX  66*     Dlv.   2 
(TISTP/HH)  pTS  price  $6.60 

Data  Aaalysis  aad  Teehalqae  Develapaeat  Caa^ar, 

Ualtad  Blectrodyaaaies,  lac,  Aiexaadrla.  Va. 

LONG  RANGE  SEISMIC  MEASUREMENTS,  COCONA  lARTH- 

QUAKK  (COLORADO)  5  FEBRUARY  1962. 

8  Feb  63,  If.   50 

Coatraat  Ar33  657  7i27 

ARC  NP1259X  UBclassifiad  rapart 

Descriptarst   •Seisalc  wavai,  •Naelear  axpla- 
sioas.  •Eartkqaakes,  Teblaa,  Seiaaagrapks. 

Oadargreaad  explasiaaa. 

Leag  raaga  taiaaie  aeasaraaaats  af  tka  Calaaa 
eartkquake  (Calarado.  Feb  62)  gatkarad  at  36 

aabile  statiaas  are  preseatad. 


CHEMICAL  WARFARE  EQUIPMENT  AND  MATERIALS  -  Division  3 

CHEMISTRY  -  Division  4 


3.   CHEMICAL  WARFARE 
EQUIPMENT  AND  MATElUALS 


AD-403   861  Dlv.      3,    32 

(TISTM/SAT)    OTS   prica  13.60 

Aerospace  laforaatioa   Dlv.,    HaskiagtUa,    D.   C. 
CHEMICAL   AND    BIOLOGICAL    MARFARE    (USS|9) 
30  Apr   63.    3*p. 
AID   B63    52 

Oaelasslfiad 


Dascriptorst      •Biological   warfare, 
warfare,    •Bibliograpklas. 


raport 
•Ckaaieal 


AD-iO*   2*3  Dlv.      3,    6,    U 

(TISTM/PCH)    OTS   price   H.IO 

Saatkara   Researek    Inst..    Biralngkaa.   |Ala. 

(No  title). 

by  Alvin  N.  Bird,  Jr.  17  May  63.  4p. 

Cantract  0A18  108AHC32 

Unclassified  tapart 

Dascriptorst   •Deteetars,  aCkealca  '  warfare 
ageats,  •Particle  slae,  •Aerosals. I lastra- 

aeatatiaa,  Electreckealstry,  Higk  <^eed 
caaeras,  Gels.  Cellulose.  Oxlaes.  iydrogea 
coapounds.  Cyaaides, -Senslt ivi ty.  Alualnua 
coapounds,  laage  Intenslfiers  (Ele<tranics ) . 
laage  tubes,  Pkospherescent  aaterigls.  Caaatiag 
aetkeds,  Clrcaits.  Plctares,  Flash  laapa. 

a  response  tiae  af  tke  eleetreekea^tal  cell 
s  investigated.   An  average  respaa^i  tiae  af 
abaut  tkree  secands  was  obtained  witk  a  new  cell. 
The  cell  was  aade  with  a  aethyl  cellMlose  gel 
tkat  was  prepared  with  an  axlae  salutif 
respanse  was  aeasured  with  a  cyanide  i 
delivering  about  two  aicrograas  per  l{| 
HCN.   Tke  sensitivity  was  abaut  the  it__ 
of  tke  standard  axlae  cells.   A  respclse  tiae  af 
abaat  six  aacaads  was  aeasured  witk  t 


Tk 

wa 


U   tkln  fila 
cell)  bat  evaparatiaa  af  tke  electral^te  was  a 
seriaas  prablea  with  tkis  cell.   Oryi«g  of  tke 
gel  will  be  a  prablea  witk  the  field  4se  af  tke 
■  ew  cell,  but  a  cell  will  be  designed!  ta  keep 
the  proper  aaauat  af  water  in  the  gel^   (Author) 


ton.   The 

teneratar 
tor  af 
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4.    CHEMISTRY 


AD-*03  520     Dlv.   i 
(TISTN/TCG)  OTS  prlea  t1.60 

Aray  Ckaaieal  Researek  aad  Developaaa^  Laba., 

Aray  Ckaaieal  Center.  Md.  i 

METHODS  OF  MICROANALYSIS.  VIb  OXYGEN  DETERMINA- 
TION} EVALUATION  OF  THE  MAGNESIUM  NITRIDE  METHOD 
FOR  FLUORINE-CONTAINING  COMPOUNDS.    11 
by  Stewart  S.  Cruikskaak.  Fab  63.  17pJ 
ACROL  CRDLR3160  Uaclassihad  repart 

Descriptarst  •Oxygen.  ^Oxygen  coapdknds, 
•Halocarban  plastics,  •Organic  coapdands, 
FluoriBa,  iBterfereaea,  Test  aeikoda,  Halegeas, 
Pyralysis,  Hagaesiaa  caapounds.  Nitrides, 
Microaaalysls,  Ckaaieal  analysis.  Ocaaaic 
coapounds,  Otkers. 


Flaortaa  caasas  tke 
witk  axygea  deterala 
caaatarad.   lasertia 

ta  ellaiaate  tkis  ia 
aeaded.  It  was  faaa 
aetkod  givea  far  pre 
appreciable  yield, 
ar  witk  aodification 
tke  F  interference  1 
tions.  Tke  Pt  pyrol 
will  be  farther  deve 
ainlng  axygea  in  fla 
(Autkar) 


aast  seriaas 

atiaa  af  all 
g  Mg3N2  in  t 
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d  neeessary 

paring  Hg3N2 
Mg3N2  applie 
s  dees  aat  r 
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arlBa-eaatai 
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AD-*03  725     Dlv.   * 
(TISTM/AM)  OTS  price  |1.75 

Polltecaico  di  Milaao  (Italy). 

RESEARCH  ON  HYDROGEN  OVERVOLTAGE  ON  METALLIC 

SINGLE  CRYSTALS. 

Raport  for  July  59-July  60, 

by  R.  Ploatalli.  L.  Paraldo  Bicalli.  aad 

A.  La  Veechia.  Feb  61,  62p. 

Ceatract  AF61  052  U*.  ProJ.  7022,  Task  73660 

MADD  TR60  769         Uaclassifled  report 

Descriptorst   •Siagla  crystals.  •Cathodes.      ^ 
Hydrogea.  Silver.  Lead.  Nickel.  Tia.  Cadaiua, 
Equations.  Solutions,  Catkodes  (Elaetrely ti« 
cell).  Electrolysis.  Electric  potaatial. 
Metals. 

Hydrogea  overvoltaga  oa  silver,  lead,  aickal,  tia 
aad  cadaiua  siagla  crystals  was  aeasured  in  dif- 
ferent experiaental  conditions.   Tka  Tafel  law  is 
gaaarally  followed.   (Autkor) 

AD-*03  758     Dlv.   A 
(TISTM/EJH)  OTS  price  $2.60 

Feltaaa  Researek  Labs.,  Picatiaay  Arsaaal,  Dover. 

N.  J. 

STUDY  OF  THE  NITRATION  OF  3. 3. 3-TRIFLU0R0-1 . 2- 

EPOXYPROPANE. 

by  Yvon  P.  Carigaaa.  Apr  63,  26p. 

DA  ProJ.  5B17  06  002 

PA  TR3055  Uaelassifiad  report 

Descriptorst   •Orgaaic  coapouads,  •Nitratioa. 
Syatkesis  (Ckeaistry).  Mixtures,  Nitric  acid. 
Sulfuric  acid.  Boron  coapounds,  Fluorides, 
Coaplex  coapounds.  Hydrolysis,  Cheaical  raac-  ^ 
tioBs.  lafrarad  spectroscopy.  Orgaaic  coapouBda. 
Otkers. 

3.3.3-Triflaoro-1 ,2-epoxypropaaa  was  aitratad 
witk  (1)  98*  Bitric  acid.  (2)  aixad  acid 
(H2S0*timO3.  1t1  by  wt) ,  and  (3)  boroa  trifla- 
orida-Bitric  acid  coaplex.   Each  aitratiag  ageat 
afforded  tke  desired  3. 3. 3-tr if luoro-1 , 2-propaBa 
diaitrata.  CF3-CHON02-CH20N02  together  witk  var- 
iable aaoaats  of  the  two  aoaoaitratas  CF3-CM>H- 
CH20N02  aad  CF3-CH0N02-CR20H.   Uadar  tke  eoadi- 
tioas  ef  tka  axpariaaats,  oaly  witk  tka  baraa 
trif luorida-aitric  acid  coaplex  ware  raasoaabla 
yields  of  tke  diaitrata  obtaiaad.   Duriag  tkis 
study,  it  was  observed  tkat  tka  dlBltrata  was 
partially  kydrolyzad  (20]()  oa  a  silica  gal  eoluaa 
to  tka  aoaOBltrata  CF3-Cll0li-CH20NO2.   (Autkor) 


AD-403  777 
(TISTM/ODN) 


Div.   *.  7 
OTS  prica  92.60 


Naval  OrdBuaca  Lab.,  Mhita  Oak.  Md. 

THE  DECOMPOSITION  OF  ARGENTIC  AND  ARGENTOUS 

OXIDES  IN  CONCENTRATED  KOH  ELECTROLYTE, 

by  F.  M.  Bowers,  R.  D.  Hagaar.  N.  R.  Barlat, 

G.  L.  Cokaa.  Apr  63.  20p. 

NOL  TR62  187 

Uaelassifiad  raport 


aad 
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Division  4  -  CHEMISTRY 

Dcscrlptorst   *Silv«r  eoapouads.  *PotassiiiB 
coapoiinds,  *Batt0ri«i  and  coaponcats,  Elactro- 
ehaaiatrjr,  Daeoapoaitioa,  Ckaaical  raaetioaa, 
X-ray  diffractiaa  aaalysis.  laactioa  klaatict. 
Ckaaical  •^■llibriua.  Tkaraodyaaales,  Tast 
•qaipaaat,  Expariaeatal  4ata,  Craviaatric 
aaalysis.  laat,  Oxidas.  Mydroxidat. 
Elactrelytaa. 

Tka  rata  af  dacoapositiaa  of  AgO  ia  iO%    (ION)  KOR 
.•laetralyta  nai  ttadiad  at  taaparatarai  raagiag 
fraa  ^.i  ta  71  C.   Na  daeaapasitioa  was  obiarvad 
at  i.X  C.   Aftar  35  dayi  at  71  C  tkara  was  cea- 
ylata  radactlaa  to  Ag20  aad  aatallic  lilvar.   Tka 
additiaa  af  6.5  -  8.5)(  ZaO  by  walght  decraaiat 
tka  rata  of  dacoapocitioa  of  AgO  and  possibly 
pravaati  tka  dacoapositloa  of  Ag20.   The  daeoa- 
positioa  of  Ag20  to  aatallle  silvar  uadar  the 
eoaditioas  itadiad  Is  tkaraodyaaaical ly  faasibla. 
(Aatkor) 


AD-^03  804     DiT.   4 
(TISTH/ODN)  OTS  priea  $1.10 

Faltaaa  Ratearck  Labs.,  Picatiaay  Arseaal,  Dover, 

N.  J. 

DIFFERENTIAL  THERMAL  ANALYSIS  OF  POTASSIUM 

PERCHLORATE, 

by  David  A.  Aadarsaa  aad  Eli  S.  Freeaaa. 

Mar  63,  12p. 

DA  Proj.  599  25  001 

PA  TR30i6 

Uaclassified  report 

Descriptors:   *Potassiua  coapouads,  Grariaetric 
aaalysis,  Pyrolysis,  Decoapositioa,  Heat, 
Tkeraodyaaaics,  Perchlorates. 

Differeatia   tkeraal  aaalysis  aad  tberaograviae- 
trie  aaalysis  experiaeats  Mere  carried  out  oa 
patassiaa  percklorate.   Tke  tkeraograas  clarify 
eaaflictiag  reports  la  tke  literature  concerniag 
tfatails  of  decoapositioa  and  elucidate  tke 
tkeraodyaaaics  of  tkis  reaction.   (Author) 


AD-403  820     Div.   i 
(TISTM/AW)   OTS  price  »2.25 

Rockatdyaa,  Caaoga  Park,  Calif. 

RESEARCH  IN  FLUORINE  CHEMISTRY. 

Suaaary  rapt..  16  Mar  62-15  Mar  63. 

by  H.  H.  Rogers,  S.  Evaas,  aad  J.  H.  JokllOl. 

30  Apr  63.  It.  R5077 
Coatract  Noar1818  00 

Uaclassified  report 

Oascriptorst   'Fluorides.  Hydrogaa  coapeaads. 
Electrolysis,  Oxides,  Nitrogea  coapounds, 
Tatroxldes.  Driers  (Apparatus),  Dasiccant^ 
Polarisation.  Current  regulators.  Synthesis 
(Ckaaistry),  Electrocheaistry . 

Contaats: 

Electrolyses  ia  aabydroas  kydrogen  fluoride: 
Tka  drying  of  kydrogea  fluoride  by  electrolysis 
Tka  kydrogea  f luoride-aitrous  oxide  systea 
Tke  kydrogea  f luor ide-diaitrogen  tetroxide 

systea 
Tke  hydrogea  f luoride-aitric  oxide  systea 
Mide  range  current  regulator 


AD-40^  033     DiT.   4,  17 
(TISTM/AHS)  OTS  price  $1.60 

Biraiaghaa  U.  (Gt.  Brit.). 
THERMODYNAMICS  OF  ALLOTS  (CALORIMETRY) 


>iMaiiJ 

Fiaal  teckaical  rapt.,  1  Dec  61-30  Nov  62, 

by  J.  N.  Pratt  and  A.  H.  H.  Morris.   30  Nov  62. 

I6p. 

Coatraet  0A91  591EUC2029 

Unclassified  report 

Descriptors:   *Tia  alloys,  *Rare  aartk  eleaeats. 
*Haat  of  solutioa,  Tast  aethods,  Experiaeatal 
data,  Ceriua,  Laathaaua. 


AD-404  056 
(TISTM/PCR) 


Dlv.   A.  25 
OTS  price  $4.60 


Battalle  Meaorial  Inst.,  Geneva  (Swi tser lead) . 
SOLID-STATE  PROPERTIES  OF  NON-CONDUCTING 
MATERIALS  OF  SIMPLE  MONATOMIC  AND  DIATOMIC 
SPECIES. 

Final  techaical  rapt.,  1  Dec  61-30  Mar  62. 
by  Laureas  Jansen,  Season  Ziaariag.  and 
Michael  H.  Boon.  31  Jan  63,  16p. 
Contract  DA9I  591EUC2071 

Unclassified  report 

Descriptors:   "Crystal  structure,  •Heliua 
group  gases.  Solid  state  physics,  Diatoaic 
aolecules,  Neoa,  Argon,  Krypton.  Xenon.  Heliua, 
Matheaatical  analysis,  Stability,  Dipole 
aoaents.  Molecular  structure,  Quadrupole 
aoaents.  Crystal  lattices.  Crystal  structure. 
Low  teaperature  research. 

The  analysis  of  the  problea  coaceraing  the 
stability  of  crystal  structures  for  the  heavy 
rare  gas  atoas  was  coapleted.   There  exists 
fira  experiaeatal  evidence  that  aeon,  argon, 
krypton  and  xeaoa  crystallise  ia  the  face- 
centered  cubic  (fee)  structure,  whereas  heliua, 
under  pressure,  foras  crystals  of  hexagoaal 
closest  packing  (hep).   According  to  calculatioas 
based  on  pair-potentials,  however,  the  hexagonal 
lattice  should  be  soaewhat  aore  stable  for  all 
rare  gas  solids  iavolved.   (Author) 


AD-40i  180 
(TISTM/EJH) 


Dlv.   4,  7 
OTS  prtee  $8.10 


Central  Inst,  for  Industrial  Research  (Norway). 

KINETICS  OF  METU/METAL-TON  ELECTRODES  IN 

AQUEOUS  SOLUTIONS. 

Annual  technical  rept.,  1  Jan-31  Dec  62, 

by  Tor  Hurlen.  31  Dec  62,  1v.  SI  P370;  SSR1 

Contract  D*91  591EUC2077 

Unclassified  report 

Descriptors:   'Electrodes,  * Electrocheat stry, 
'Reaction  kinetics.  Exchange  reactions.  Copper, 
Iron,  Zinc,  Tons,  lonlsatlon,  PH,  Heat  of 
activation,  Theraocheai stry,  Polarisation, 
Tracer  studies.  Radiation  cheatstry.  Crystal 
growth.  Theory. 

This  annual  technical  report  is  a  collection  of 
the  three  special  scientific  reports  aade  during 
the  contrict  period.   These  three  reports  cover 
the  aain  part  of  the  work  done  under  the  contract 
and  are  entitled:   (1)  kinetics  of  aet al/aet al-lon 
electrodes:   Iron,  copper,  sine;  (2)  anodic  be- 
haviour of  iron  in  alkaline  solutions:  and  (3) 
radioehealcal  studies  on  the  Cu/Cu(24)  electrode. 
(Author) 


AD-4O4  186 
(TISTM/TCG) 


Dlv.   4,  20 
OTS  price  $2.60 


(Gt.  Brit. 
REACTIONS 


). 


IN   CARBOHYDRATE 


Leicester  U. 

NUCLEOPHILIC 

CHEMISTRY. 

Final    technical    rept.,    1 

by    D.    Murphy.    31    Oct    62, 

Contract    DA91    591EUC1983 

Uaclassified 


Nov 

25p, 


61-31-Oct  62, 


report 


Descriptors:   'Monosaccharides,  'feulfur  coa- 
pounds, 'Nitrogen  coapounds.  'Radioprotective 
llV.l',:    •"'«•"'«  coapounds,  Cheaft.l  reactions, 
Sabstltution  reactions,  DeconposU  I  «n.  Reduc- 
tion, Asfdes,  Thiocyanates,  Orgaillc  sulfur 
eeapounds.  Tons,  Hydrogenst I  on.  Hydrolysis 
Chroaatographic  analysis,  Spectri  ( Infrared), 
Catalysis,  Synthesis  (Cheal.try)]  Glycosides. 

Nucleophlllc  (N3.  SCN,  and  RS  lonsj 

were  a.de  with  carbohydrate  aolecuSf..   ...„,, 

nlA   rf!"T  ;""?  '"  ^•'»'''fl  2-«etMxyeth,nol 
Sflh.T  ^'  3-.ildo-4.6-0-bensyHdMe-3-deoxy- 
Ilhln^r!   "?!"••   "••<=»""'  «"  thH  corresponding 
anhydro-alloside  gave  predoal nint ly|  i»ethyl  P- 

aildo-4.6-0-bensyndene-2-deoxy-elp|K,-i>-,ltroside 
aaount  of  the  3-a<i do-3-deoxy- 
.  <11  three  aildo  sugars  were 

kl!!-r'"  ""  ^^    reduction  to  the  c  ..rrespo.dl  ng, 
known,  ..ino  sug.rs.   The  ail do-al t 3os i des  were 
Atll'U^"    "••  coyrespo-ding  ,aino,  |0-sulphonat e 
der  va  Ives.   Various  atteapt,  .ere  laade  to  con- 


react  tons 
is.   Methyl 


vert  these  coapounds  into  2,3-iMin( 


N2H4  In  the 


z  A  n  K  '"*  P'*«"«^«  »f  R«"ey  Ni  yi  Elided  aethyl 

Tna  2  !    "?  '^*"  converted  into  i^e  correspon 
i^?h^  j'^'i  ■'?!•  "^  2.3-benil«id»,  derivativ- 
Nethyl  2,3-dlatido-A,5-0-bensyHden.i-2,3-di- 
^'!T«i''  '"?""'"'"'•''''  ""»  prepare!  by  direct 


S  sub  N2  replaceaent 
(Author) 


the  3-sulph(. 


poapounds. 


Hate  of  (I), 


AD-404  521      Div.   4 
(TISTM/ODN)   OTS  price  $8.10 

Uoyal  last,  of  Tech.  (Sweden). 

RESEARCH  ON  CHARACTERISTICS  OF  TRANsl. 

ELEMENTS  IN  SOLUTION.   1.   STUDIES  dM 

CHEMISTRY,  WITH  A  NOTE  ON  PALLADIUM. 

ON  RUTHENIUM  CHEMISTRY, 

by  Clara  Berecki-Biederaaaa,  Felipe  [$rIto  aad 

Derek  C.  Lewis.  Feb  63.  1v. 

Coatract  AF61  O52  417 

AFCRL  63  456  Uaclassified 


Descriptors:   "Rhodiua  coapounds. 
coapounds.  'Rutkeoiua  coapounds, 
data,  Oxidatioa  reduction  reaction 
rates.  Sulfates,  Synthesis  (Cheais 
chloric  acid.  Sulfuric  acid,  Mathe 
analysis, .Hydrolyss,  pH,  Electrol 
Absorption  spectrir.a.  Chlorides,  Ch 
analysis,  Volaaetric  aaalysis.  El 
Hydroxides,  Soluttoas. 


e: 


Systeaat 
and  char 
sul fate 
aethods 
out.   So 
givea, 
riua,  bu 
poteatia 
Absorpti 
prepared 
sulfate 
first  - 
a  clear 
dissolvi 
Redox  re 
itudied: 
wise  by 
or  coulo 
sultiag 
irrevers 
of  aixed 


ic  studies  wer 
acterisation  o 
aad  perchlorat 
of  preparation 
ae  redox  eafs 
They  do  not  co 
t  the  appareat 
1  ia  0.5  -  1  M 
oa  spectra  are 
Pure  pallad 
solutions  were 
with  HCIO4  hyd 
alkaline  solut 
ag  the  precipi 
actioas  of  Ru 

The  oxidatio 
cheaical  aeaaa 
aetrically,  aa 
curves  bring  0 
ible  reactioBS 
oxidation  aua 


a  aade  oa  the 
f  halogenide- 
e  solutions. 

aad  analysis 
for  Rhdil,  V 
rrespoad  to  r 
staadard  ele 
HC1O4  is  aro 
given  for  th 
iuadl)  perch 
prepared  by 
rous  palladia 
ioa  of  Pd(N03 
tate  ia  cold 
ia  1  M  H2S04 
a  Buaber  was 

(Ti(lll),  Cr 
d  e  was  aeasu 
ut  the  existe 
.  aad  of  poly 
bar.   (Author 


tTION 
RHODIUM 
2.   STUDIES 


eport 


iPalladiua 
eriaeatal 
Perehlo- 
t|ry),  Per- 

tical 
Ifltic   cells, 
Bialcal 
trodea. 


eia 


>^eparation 
f^e   rhodiua 
Ifiproved 
fere   worked 
)    fixtures    are 
edk    eqailib- 
ci  rode 
u^d   1.42  V. 
e  solutioa 
l^rate   aad 
pvecipitating 
a   oxide    froa 
)i   and    then 
H(;i04    (R2S04). 
aa^iua  were 
vdfied   step- 
(^t).    Ce(lV)) 
r^d.      The   re- 
aq#   of  slow, 
ni^dlear   species 


M 


AD.AO4  571       Div.   4.  16 
(TISTM/EJH)  OTS  price  $1.60 

Techaische  Hogeschool,  Delft  (Netherl-, 
RESEARCH  ON  THE  SYNTHESIS  OF  COMPOUND^ 


ikids). 
CONTAIN- 


COMMUNICATDNS  -  Division  5 

ING  AN  UNSYMMETRICAL  THIAZINE  RING 
Final  technical  rept.,  i  j,„  62-1  Jm  63 
by  W.  Berends.   1  Jm  63,  lip. 
Contract  0A91  591EUC2099 

Unclassified  report 

Descriptors:   'Organic  coapounds,  'Nitrogen 
coapounds,  'Toxins  and  antitoxins.  'Pharaoc- 
ology.  Toxicity,  Molecular  structure.  Anti- 
biotics, Pseudoaonas,  Synthesis  (Cheaistry). 

Research  is  concerned  with  the  synthesis  of  coa- 
pounds containing  an  UBsyaaetrical  triazine  rina 
including  coapounds  having  unsyaaet rical  triazine 
rings  with  different  structures  or  with  substitu- 
ents  in  the  triaiine  or  adjacent  ring  such  as  the 
following:   (l)  an  unsyaaetrical  triazine  re- 
seabling  the  triazine  of  toxoflavin,  (2)  a  py- 
riaido-as-triazine,  in  which  the  position  of  the 
nags  in  relation  to  toxoflavin  is  chanaed   (3)  a 
pyrazolo-pyriaidine,  and  (4)  a  pyridino-as- 
triazine. 


AD-404  572     Dlv.   4.  14,  30 
(TISTM/EJH)  OTS  price  $.50 


Aberdeen  Proving 


Coating  and  Cheaical  Lab. 

Ground,  Md. 

IDENTIFICATION  AND  DETERMINATION  OF  PLASTICIZERS 

IN  LACQUERS  BY  PROGRAMMED  TEMPERATURE  GAS 

CHROMATOGRAPHY, 

by  George  G.  Esposito.   16  Apr  63.  13d. 

DA  Proj.  1H0  244OIAIIO  05 

^^^   1^1  Unclassified  report 

Descriptors:   'Varnishes,  'Plastleiiers , 
•Chroaatographic  analysis,  'Organic  coapounds, 
Nitrocellulose,  Acrylic  resins.  Vinyl  plastics, 
Teaperature.  Separatloa,  Laboratory  equipaent. 
Coatlags. 


Plasticiaers 
resins  and  th 
the  physical 
report  descri 
tioB  and  date 
nitrocellulos 
by  prooraaaed 
raphy  (PTGLC) 
conducted  on 
to  reaove  the 
fied  froa  the 
deterained  by 
The  aethod  is 
(Author) 


are  iaportant  aodifiers  of  synthetic 
eir  presence  will  greatly  iaflueace 
characteristics  of  lacquers.   This 
bes  a  procedure  for  the  identifica- 
raination  of  seven  plasticiaers  ia 
e,  vinyl  and  acrylic  type  lacquers 

teaperature  gas-liquid  chreaatog- 
The  chroaatographic  analysis  is 
the  saaple  which  has  been  treated 

resias.   Plasticiaers  are  ideati- 
ir  relative  retention  tiaes  and 

the  internal  standard  techaiqae. 

siaple,  rapid  and  accurate. 


IS 


5.    COMMUNICATIONS 

AD-403  655     Div.   5,  19 
(TISTE/CRJ)  OTS  price  $7.60 

Systeas  Analysis  and  Research  Corp..  Boston 
Mass. 

COMPARATIVE  COST  ANALYSIS  OF  MICROWAVE  AND  WIRE- \ 
LINE  RADAR  REMOTING  TECHNIQUES.  * 

Final  rept., 

by  John  M.  Drake  aad  Robert  L.  Scheln.   Mar  63 
68p.  Contract  ARDS628,  Proj.  151  IS  19 

Uaclassified  report 

Descriptors:  'Air  traffic  control  aysteas 
•Microwave  coaaunlcatloa  systeas.  'Data  trans- 
aission  systeas,  'Field  wire  coaaunication 
systeas.  Radar  beacons,  Data,  Microwave  net- 
works. Installation,  Radio  equipaent,  Data 
processlag  systeas.  Maintenance,  Operation 
Aaalog  systeas.  Digital  systeas.  Costs. 


Division  5  -  CX)MMUNICATK)NS 

C*ay«rls*>  Is  aM*  •£  th*  •••t  t«  tke  FAA,  cf 
■ir«lli*  r«a*tlB9  mt   dlgltallB*^  rt4ar  aa^  baa- 
eaa  4ata  (aa4  baaeaa  aaly)  ta  Air  laata  Traffic 
Caatral  Caatara  ■itk  tka  casta  far  aierawara  ra- 
aatlaf  af  tba  aaaa  lafaraatiaa  la  aaalafl  fara. 
Tha  sacaad  taebalqaa  lacladas  facllltlas  far  sab- 
sa^aaat  caavartlag  af  tba  data  ta  digital  fora  at 
tba  eaatar.   Tha  casts  eaasldcrsd  are  thosa  aat 
yat  saak  ar  caaalttad,  l.a.,  fatara  casts.   Costs 
far  batb  aatbada  alaaa,  aad  far  a  alxad  systaa, 
ara  davalapad  far  aach  af  taa  aatloaald*  raaatlag 
aataarks  -  tbat  prasaatly  pragraaaad  laeladlaf 
aaa  llaka  far  vhlek  tka  PAA  aay  ba  caaalttad 
tkraafk  P.Y.  196^.  bad  a  kypatkatleal  aataark  ta 
pr*vl4«  radar  cavaraga  ta  $,000  ft  MSL  ar  3,000 
ft  abava  tka  tarrala,  aklehaver  Is  higher.   Casts 
•ra  davalapad  far  aaek  alcraware  repeater  aad 
taralaal  pair  af  aack  llak,  based  aa  Indlvldaal 
varlatlaas  la  tarrala  aad  hardware  reqalreaents. 
Tba  larastlgatlaa  caaclades  that  the  dlffereaca 
la  east  batwaaa  tba  t«a  transalssloa  aethads  Is 
saall.   Nbera  a  dlffereaee  daes  exist  It  gea- 
aralljr  farars  the  wlrellae  techalqae.   la  cases 
•f  axtraaa  llak  laagth  aad/ar  rarjr  dlfflcalt 
tarrala,  alrallaa  Is  caasldarably  lass  castly. 
Par  tba  great  aajarltjr  af  all  atber  llaks.  If 
aaa-cast  eaasldaratlaas  are  af  aay  appreciable 
lapertaaee,  costs  should  probably  not  gorern  aay 
altlaata  daclslaa.   (Aathar) 


AD-^Oi  201     Div.  5.    8 
(TISTE/CAH)  OTS  price  $2.60 

Aerospace  Carp.,  Los  Aagales,  Calif. 

SATELLITE  CONTROL  FACILITY  EQUIPNENT  AUGMENTA- 
TION.  DESIGN  CRITBIIA.  INTCI-STATION  CONNUNICA- 
TION  SUBSYSTEM. 

3  Aag  62,  1v.  TOI930  2110  6  RA 
Caatracts  AFOi  6^7  930.  aad  AFO^  695  169 

Oaelastified  report 


aa.  TOR-930(2110)-6,  dated 


Saparsadas  rapt 
Apr  62. 


Oaserlpterst  *Caaaaaieatioa  systaas,  *Satel- 
lltas  ^Artificial),  ^Caaaaad  aad  coatrol  sys- 
teas,  Tracktag.  Teleaeter  systeas.  Teletype 
systaas,  Vaiea  eoaaualcatioa  systeas,  Data, 
Pailare  (Mechaaics).  HaiBteaaace,  Coaaaaieatioa 
eqaipaeat.  Coatrol  systeas  satellites 
(Artificial). 


Desiga  criteria  ara 
tiaa  af  tba  iatar-s 
aaat  af  tba  satelli 
latar-statiaa  eaaaa 
tbasa  criteria  sbal 
tiaa  far  eoaaectloa 
catiaa  facilities  a 
aagaaated  latar-Sta 
shall  be  capable  af 
siaaltaaaoas  voice 
eaatrallars  at  each 
ttatlaas  ta  two  coa 
■lagla  raica  chaaae 
stai  (b)  efflcieat 
batwaaa  aach  traeki 
sappart  as  aaay  as 
aaa  statiaa;  (c)  sa 
aessage  traffic  for 
aoraal  adaisiitrati 
asseciated  «itk  sat 
syaekraaisat ioa  clie 
rasyaekraaisat ioa 


astablisked  for 
tatioB  coaaaaica 
to  coatrol  facil 
aicatioa  liaks  d 
1  taraiaate  ia  a 

to  tka  iatra-it 
ad  teraiaal  equi 
tioa  Coaaaaicati 

providlag  tke  f 
ceaaaaicat ions  f 

of  tka  aagaeate 
trailers  at  tke 
Is  to  tka  atker 
aackiae  kaadliag 
ag  statioB  aad  t 
taa  siaaltaaeons 
parrisory  aad  co 

satellite  lappo 
re  traffic  not  i 
ellite  sapport; 
ck  aait  ta  paral 

(Aatkar) 


re-coaf igara- 
tioas  eqaip- 
ity.   Tka 
efiaed  by 

ceatral  loca- 
atioa  coaauRi- 
paeat.   The 
OB  Sabsysteas 
ollowiag:   (a) 
row  two 
d  SCF  groaad 
sta,  aad 
statiaas  via 

of  data 
he  sta  to 

passes  to  aay 
atral 
rt;  (d) 
pecif ically 
aad  (a)  aata 
t  rapid 


AO-404  202    01 V.   5 
(TISTC/JBM)  OTS  price  |1. 


T 


V 


Qaarterly  progress  rept.  aa.  4,  1  Dec  62- 
1  Mar  63, 

by  R.  D.  Sqalraa.   1  Mar  63. 

Contract  DA36  039sc87254.  ProJ .  3B21  06  001  03 

Uaelaaslfled  report 

Ooscrlpterst   *TeIegraph  eqalpaent.  Tests, 
Vlbratlan,  Teaperature.  Transistors,  Electrical 
properties.  Reliability  (Electraalcs). 

Efferts  were  continued  on  the  develepaent  and 
fabrlcatlaa  of  Telegraph  Repeater  TH-38  (  )/G. 
Twa  eaglaaarlBg  test  aodels  were  asseabled  aad 
saccasafally  tested  electrically.   Vlbratlaa 
tastlag  aaa  parfaraed,  aad  aalt  rasaaaace  at 
approxlaately  35  cycles  was  detected.   A  aechaal- 
cal  redeslga  was  began.   (Aathar) 


AO-404  253     Div.   5.  6.  19 
(TISTE/JBH)  OTS  price  14.60 

Roae  Air  Oevelopaeat  Ceater,  Griffiss  Air  Poree 

Base,  N.  Y. 

A  LON  FREQUENCY  HOMING  BEACON  TRANSMITTER  FOR 

PROJECT  JUNGLE  JIM. 

by  Herbert  C.  Thorpe.  Feb  63,  18p. 

Proj.  5593 

RADC  RAL  TM63  1 

Uoclassified  report 

Descriptors:  *Radio  beacoas.  Air  traffic 
control  systeas.  Radio  transaitteri,  Hoaing 
devices,  Mobile.  Air  coatrol  centers,  Mediaa 
freqaency.  Low  freqaeacy.  Modulation.  Coding, 
Crystal  oscillators,  Tuaed  circuits.  Oscil- 
lators, Traasistors.  Power  aaplifiers,  ElectroB 
tabes,  Coapliag  circaits. 

A  low  freqaeacy  hoaiag  beacoa  traniaitter  was 
fabricated  for  iastallation  in  the  AN/MRN-15 
Air  Traffic  Coatrol  Set.   The  beacoa  set  oper- 
ates ia  the  LF  frequency  range  froa  200  kcs  to 
400  kcs  at  a  power  output  of  100  watts,  and 
Is  capable  of  keyed  CH  and  voice  aodei  of  traai- 
alssioa.   Tke  equipaeat  operates  froa  a  noafaal 
117  V,  60  CDS  power  source  witk  a  5  aapere  coa- 
saaptioB.   (Autkor) 


AD-404  270     Div.   5.  8 
(TISTE/OHD)  OTS  price  |1.60 

Centro  Radioelettrico  Speriaeatale  G.  Marcoal, 

(Italy). 

RADIOCOHHUNICATION   BY    BACKSCATTIR. 

Fiaal  tackaleal  rapt., 

by  I.  Raasl.   31  Dec  62,  17p. 

Contract  AF61  052  139 

AFCRL  63  101  Oaclasslflad  raport 

Descriptors:   *Radio  eoaaunicat ion  systeas, 
*Seatterlag,  High  frequency,  Multlpath  trans- 
alssloa, Baadwidth,  Railroad  tracks,  Traas- 
alssloB  Haas,  Beaches,  loaospharlc 
prepagatlOB. 


■•4iatlaa  lac.,  Halboaraa,  Pla. 
IIPBATEI.  TBLC6RAPH  TH-38  (  )/G. 


Ixperlaaats  aa  1 iaa-of-sight  backseat 
radio  waves  pat  la  evldaace  the  high 
the  backscattarlag  coafficieat,  eoace 
sea  aaar  tlie  coastal  boundaries,  wkea 
vertically  polarised  coaponeat  of  the 
Is  coasldared;  it  was  also  shown  thst 
Haas,  the  railways,  aad  tha  aatalllc 
1b  gaaaral  ara  vary  efflcieat  backsca 
eoBsidered  whaa  tha  h.f.  backsaatter 
a  kighly  developed  couatry.   Aaotber 
axperiaaats  was  parfaraed,  coacaralag 
possibility  to  redace  the  broadaaiag 
aaltlpath  affaats  la  tha  baakseattere 


tar  of  k.f. 

values  of 

roing  tke 
the 

radio  wave 
tke  power 
structures 

tters,  to  be 

occurs  froa 

series  af 
the 

aad  tba 

d  echaas. 


aad  to  increase  the  bandwidth  capa>ility  af  a 
radioeoaauaicatloa  systea  by  baeks^tter;  it  was 
shows  that  the  echo  pattern  strongly  depeads  ob 
tke  aatenna  vertical  beaawidth,  and  that  the 
ioBOspheric  irregalarit ies  producitig  aultipath 
effects  are  of  the  focusing  type:   their 
occarroBce  aotably  laereases  with  ika  latltada. 
(Aathar) 


AD-404  376    Div.   5,  8 
(TISTE/OHD)  OTS  price  #3.60 


Matarela,  Inc.,  Chicago,  111. 
DATA  TRANSMISSION  INVESTIGATION. 
Qaarterly  pragrass  rept.  no.  2,  11 
10  Mar  63, 

by  I.  F.  Salava.  10  Mar  63,  35p.  6 
Caatract  DA36  039sc90728,  DA  ProJ 


lac  62- 


3B31  07  001 
Uaclasslfied  repart 

Descriptors:   vRadla  coaaanlcatltih  systeas, 
•Data  traasalsslon  systeas,  DlgMal  systeas. 
Errors   Test  aethods,  Slgaal-to-^plse  ratla, 
Nalse  (Radla).  Radio  laterfereaci,  Radio 
transalssloa.  ^ 


-^k   ai 


The  characteristics  af  the  AN/VRC-U  are  dls- 
cassed  aad  the  field  test  systea  tti   dlgltsl  data 
traasalsslon  using  the  AN/VRC-12  Id i presented. 
Seven  fixed  trsnsalsslan  sites  word  ased  far 
transaisslon  points  to  the  laboratory  where  the 
analysis  of  the  data  was  condacted.   Map  profiles 
of  these  slteft  are  given  and  the  a«4la  S/N  aad 
digital  error  rates  aeaaured  aver  tikese  traaa- 
alsslaa  paths  are  presented.   Errar  rates  varied 
froa  5  X  10  to  the  -6th  power  to  1  i«  10  ta  the 
-3rd  pawer  depending  apaa  the  site  aad  coadltlaas. 
A  table  af  average  errar  rates  shows  that  the 
errar  rate  of  a  partlcalar  aodea  Is  alaost  1b- 
dapeadeat  af  bit  rate.   Further  aaallysls  af  the 
resalts  shew  that  slngle-blt  errars.  accaaat  far 
abaat  90*  of  the  ckaracters-ln-errelr  In  the 
AN/TYC-1  aad  Dl-phase  aadeas  for  tnansalsslaa 
at  600  bps  ar  less  and  la  these  castas  errar  ear- 
rectlan  codes  weald  be  very  effectl|v>e.   The  caase 
af  the  errora  Is  faaad  to  be  lapalsja  aaisa  aad 
phatagraphs  af  the  aalsa  plas  the  stfaal  la  pre- 
seatad  far  dlscasslaa.   The  new  digital  data  test 
systea  Is  dlscassed  with  the  aid  of  a  systea 
black  dlagraa.   Botk  a  prlated  record  and  a 
puncked  tape  record  of  the  error  characteristics 
Is  provided.   (Aathar) 


AD-404  419 
(TISTI/JVS) 


Div.   5.  1 
OTS  price  t4.60 


Rabertshaw-Faltan  Caatrals  Ca..  Aaalbla,  Calif. 
••HULTILOK"  HIGH  SPEED  DATA  MODEM.  ,,  MODEL  6005. 
Final  eBglaaerlag  rept. 
1  Mar  63,  1v.  909  026  019 
Contract  ARDS555 

Uaclasslfied  ifspsrt 

Oescrlptarsi   •Madalatars,  *Oata  itraasalsslaa 
systaas,  'Aircraft  aqalpaeat,  Pha^p  aadalatlaa, 
Malateaaace,  Aaplifiers,  Voltage  Hfliilbtars, 
Filters  (Electroaagaet Ic  wave).  Ll^lters, 
Traasistors,  Coatalaers,  Diodes  (9#alcea- 
ductars),  Errars. 
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DETECTDN  -  Division  6 

AD-404  428  Div.      5,    8 

(TISTE/JIfS)    OTS   price   $2.60 

Air   Force  Caabrldga  Research   Labs.,    Bedford. 
Mass.  * 

CANCELLATION   OF    DOPPLER    FREQUENCY   SHIFT 
by  Richard   M.    Naatjea.   Mar   63,    21p. 


AFCIL  63  70 


Uaclasslfied  report 


Descriptors:   •Oopplar  affect,  •Radio  coaaaal- 
catloBs  systeas,  Freqaeacy  shift,  Pkasa  locked 
coaaaaieatioa  systeas,  Fllter«  (Eleetroaagaatlc 
wave),  Attaaaatloa,  Radio  racalvars,  Radla 
traasalttars. 
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aad 

tloa 

feed 
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be  c 
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syst 
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ia  t 
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roult  Is  daseribad  whlek  Is  capa 
lag  first-order  Doppler  fraqaoBc 
as  potaatlalltlas  la  tka  fields 
,  data  traasalssloa.  aad  aavlgat 
vaklelas  aorlag  at  klgk  velocltl 
alt  kas  tke  followlag  features: 
traasaltted  frequencies  at  eack 
s  lavolvod  ara  dlffereat,  tkas  p 
back  froa  tke  traasalttlag  to  tk 
nna  at  tka  statloas.   (2)  Aapllf 
sigaals  Is  provided  at  a  freqaaa 
kosaa  to  kave  a  coavaaleat  value 
or  Is  laportaat  la  tka  ease  of  a 
•as,  slace  klgk-gala  alcrowave  a 
aaek  aore  expeaslva  tkan,  aad  no 

as,  IF  aaplifiers  operatlag  at 
ka  1  to  300  ac  raaga.   (3)  Tke  s 
ble  of  coatlBuout-wave  operatloa 
ous  traasaissioB  and  receptioa  a 
ualeatlag  statloas.   (Aatkor) 
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AO-404  632     Div.   5.8 
(TISTE/OHD)  OTS  prlee  $1.60 
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BS-JokasoB  Co.,  Palo  Alto.  Calif. 
ED  RESEARCH  ON  TECHNIQUES  FOR  LIGHT  HOOULA- 
OETECTION. 

la  eBgiaeeriag  rept.  bo.  3,  1  JaB-31  Mar  63, 
E.  Sobottka.   31  Mar  63.  Up.  «  J63  610R12 
•et  AF33  657  8996.  Task  41533 

Uaclasslfied  repart 

erlptars:   •Pkototabes,  ^Llght  coaaaalea- 
B  systeas.  Photocathodes,  MaaafacturlBg 
hods.  Ceslua,  Silver,  Electroa  beaas, 
vellag-wave  tubes,  Modalators. 


Techalqaes  were  developed  for  eoastractlag  a  coa- 
vergeat  gan  traveling-wave  phototube.   The  pro- 
cedure for  transferrlag  the  photocathode  froa  the 
fabrlcatloB  vessel  to  the  tube  body  has  beea 
tested  and  found  saceessfal.   If  care  Is  takee, 
BO  loss  of  photoseasltlvlty  oeears  durlag  the 
traasfer.   This  traasfer  techalque  greatly 
slapllfles  the  eoastractloa  of  the  phototube  by 
ellalaatlag  the  aeed  for  cathode  fabrlcatloa  aad 
posltloalag  asseablles  laslde  the  photocathode. 
The  light  aodulator  desiga  aad  eoastractloa  has 
beea  eoapleted  aad  tested.   With  I.3  watts  of 
lapat  rf  power  at  3420  ac/sec,  the  aodulstloa 
ladex  Is  0.1.   This  aodulator.  together  with  a 
saperpressure  Rg-are  light  source,  will  be  ased 
to  deteralae  the  rf  characteristics  of  the 
phototabas.   (Aathor) 


6.   DETECTION 


AD-403  677     Div.   6,  25,  8 
(TISTP/HH)  OTS  price  $5.60 

Aerospace  Carp..  Los  Aageles,  Calif. 

ANALYSIS  OF  INTRINSIC  PBOTOCONDUCTOIS  USED  POt 


IT 


Division  6  -  0£TECTK>N 

INPRARED  IHAGINC  PUtPOSES, 

hy  A.  S.  CMtaaa.  30  N*t  62,  UUp.    T0R169(3128- 

Csntract  AFOi  69)  169 
SSO  TDR62  132 

OMClactlficd  report 

Daicrlptartt   •lafrarad  laage  tabei,  Phota- 
alactric  aatarialt,  Pkototubei,  Signal-ta- 
■aiaa  ratio.  lafrared  acannlng,  Frequeacr. 
Cadiag.  Satlcloa.  Piltart. 

lafrared  laaging  ajrsteaa  have  been  proposed  ia 
•bleh  one  photocell  can  detect  aany  dlfferoat 
roaalatUa  eleaeati  of  the  laage  by  aorel  aeaat 
•f  ■eaaalag.   Ia  proTloaa  syatoaa  one  photocell 
procosaoa  the  laforaatlea  of  eae  resolution 
oleaoat  at  any  one  lastaat  of  tiae.   This  paper 
•tteapts  to  aaalyse  and  evaluate  different  sys- 
toas.   The  discussion  begins  with  an  analysis  of 
•   photoconductive  cell.   The  reasons  for  the 
choice  of  photeconductiTo  cells  for  Infrared  are 
discussed.   The  signal-to-noise  ratio  is  derived 
for  aeak  sigaals  uader  the  assaaption  that  the 
curreat  aolse  is  predoainant.   Changes  in  cell 
diaeasioas  and  lllnaiaatioB  patterns  are  iavesti- 
gatod.   The  cell  analysis  is  applied  to  iaaging 
sjrateas.   Sequeatial  scaaaing  systeas,  aosaic 
systeas,  and  reticle  scaaaing  Mith  orthogonal 
faactioBS  are  treated.   (Author) 


AD-403  879     DIt.   6 
(TISTP/JEA)   OTS  price  $2.60 

Ballistic  Research  Labs.,  Aberdeen  Proviaa 

Groaad,  Id. 

THE  OOPLOC  DARK  SATELLITE  TRACKING  SYSTEM, 

by  A.  L.  G  .  deBey  aad  V.  ».  Richard.  Mar  63.  23p, 

ProJ.  1 1222901 A21 5 

BRL  1195 

Uaelassified  report 

Ooscriptorst   •Radar  reflection.  •Dojtpler 
tytteai,  •Aatisatellite  defease  systeas, 

•Satellites  (Artificial).  Oats  processing 
systeas.  Orbital  trajectories.  Radio  receivers. 
Error.  Oesiga.  Radar  trackiag,  Oetectioa. 

The  DOPLOC  dark  satellite  tracking  systea  is 
described  aad  trackiag  results  are  presented. 
OOPLOC  is  a  radio  reflection  Ooppler  trackiag 
systea  deriving  its  aaae  froa  the  Ooppler 
freqaeacy  phase-locked  tracking  filter  technique 
used.   Dark,  i.e.  aoa-radiating,  satellites  are 
illuaiaated  by  a  greuad-based  traasaitter  aad 
sigaals  reflected  froa  iUuainated  satellites 
are  received  at  oae  or  aore  ground-based  re- 
ceiviag  sites.   A  aethod  has  beea  developed  for 
the  deteraiaatioa  of  a  coaplete  set  of  orbital 
paraaeters  froa  Ooppler  data  recorded  in  the 
course  of  a  siagle  pass  of  a  satellite.   Nuaerous 
orbital  solatioBS  have  been  obtained  with  Ooppler 
data  froa  a  single  receiver  recorded  during  a 
single  pass  of  a  satellite.   Coaputing  tiaes  of 
2  to  4  aiautes  are  requirod  aith  the  BRLESC 
coaputer.   The  DOPLOC  trackiag  aethod  has  general 
applicatioa  to  the  trackiag  of  projectiles, 
rockets,  guided  aissiles  and  space  vehicles. 
(Author) 


AD-403  886 
(TISTE/OHD) 


Oiv.   6.  8,  25 
OTS  price  $1.60 


Nsval  Researoh  Lab.,  Mashiagton,  D.  C. 
GRAPHICAL  DETERMINATION  OF  THE  RESPONSE  OF  A 
SIMPLE  LINE  HYDROPHONE  TO  THO  SOURCES 
by  C.  M.  Klee.  8  Mar  63.  lOp, 
BuShips  ProJ.  SF011  03  02.  Task  2375 
BDSHIPS  NRL5889 

Daclassified  report 


Ooscriptorst   •Hydrophoao.  Acoustic  properties, 
Vector  aaalysis.  Errors.  Theory.  Mathcaatical 
aaalysis,  Aaalytic  geoaetry. 

A  graphical  deteraiaatioa  of  the  liac  hydro- 
phoao's  respoase  to  two  soarces  was  aade  by 
vector  additioa  of  eleaeatal  coatributioas.   The 
results  thea  applied  to  the  specific  cases  of  a 
3-wavaleagth  liae  ia  the  presoaee  of  (a)  two 
oqual-aaplituda  soureos  ia  phase  aad  180  degrees 
out  of  phase  aad  (b)  two  sources  in  the  aaplitude 
ratio  1:2.  ia  phase  aad  180  degrees  out  of  phase. 
Plots  wore  aade  for  source  sepratioas  froa  0 
degrees  to  50  degrees.   It  was  showa  that  at 
source  separatioas  saaller  thaa  a  lobe  width  the 
hydrophoao  becoaes  susceptible  to  a  poiating 
trror  such  that  the  directioa  of  aaxiaua  respoasa 
aay  be  outside  the  eagle  iacluded  by  the  sources 
This  error  angle  becoaes  larger  as  (a)  the 
sources'  aaplitude  differeace  becoaes  saaller. 
(b)  their  phase  difference  becoaes  larger,  or'(c) 
their  stparatioB  becoaes  saaller.   For  a  line 
hydrophone,  the  error  angle  has  a  aaxiaua  that 
is  given  by  a  value  of  which  can  be  calculated 
froa  the  liae  length  and  the  wavelength.   This 
aagle  aaouats  to  about  12.5  degrees  for  a  3-wave- 
leagth  liae.   (Author) 

AD-404  064     Oiv.   6 
(TISTP/JEA)  OTS  price  $8.60 

General  Precisioa.  lac.  Glendale,  Calif. 

DEVELOPMENT  OF  LEAD  SELENIDE  DETECTOR  ARRAY 

VOL.  II.  PASSIVE  DETECTION  STUDY. 

by  J.  Staraaka.  Jr.  Apr  63.  1v. 

Coatraet  AF04  695  228 

SSO  TDR63  104,  vol.  2    Uaelassified  report 

Descriptors:  •Detectors.  •Detection.  Series. 
Tiae-log  theory,  Noise  (Radio).  Distributioa! 
Tiae  sigaals,  Naaerical  aaalxsis,  Correlatioa 
techaiqaes,  Acoustic  detectors,  Radar,  Ultra- 
violet detectors,  lafrarad  detectors,  Sonar, 
Oetectioa.  Statistical  faactioas.  Lead  coa- 
poaads,  Bessel  faactioas,  Seleaides,  Coaauai- 
catioB  theory,  Sigaal-to-aoise  ratios,  Mathe- 
aatical  aaalysis. 

The  research  coapleaeats  preseat  detectioB  theory 
by  providiag  a  useful  aatheaatical  stateaeat  of 
the  ideal  requireaeats  for  systeas  endeavoring 
to  detect  tiae-variaat  stochastic  signals  ia  the 
presoBce  of  Gaussiaa  coise.   TKe  a  posteriori 
probability  approach  is  eaployed  to  state  the 
sufficiency  conditions  in  general  fora;  these 
are  then  reduced  to  a  usefal  set  of  requireaeats 
for  an  ideal  detection  systea  through  series  rep- 
reseatatioB  of  arbitrary  sigaals.   The  resalts 
show  that  a  detection  systea  caa  oaly  provide 
estiaates  of  relevant  inforaatioa  appeariag  in  a 
slgnal-plas-Boise  quaatity;  inferences  drawa  fraa 
these  estiaates  subsequent  to  detection  will  say 
soaething  about  sigaal  present.   The  results 
clearly  state,  therefore,  that  a  detection  systea 
is  fandaaentally  an  iaforaation  detector,  and  not 
a  detector  of  signals.   Preseat  detection  aethods 
are  shown  to  be  approxiaat ions  to  the  ideal  re- 
quireaeats developed.   The  ideal  reqaireaeats  are 
evolved  in  a  fora  which  perait  possible  logical 
iaproveaeats  to  present  aethods.   Sabsequent 
sigaal  processing  of  detection  systea  output  re- 
ceives soae  attention.   Maxiaua  likelihood  is 
coBsidered,  as  well  as  an  approxiaate  systea 
■odel  based  on  a  particular  Interpretation  of 
• 'psuedo-constaat  sigaal  ••  detection  which  leads 
to  aaxiaaa  us*  of  detected  quaatity.   (Author) 


AO-404  097     Oiv.   6 
(TISTE/JBM)  OTS  price  |1.10 

Electroaic  Coaaaaieatieas,  lac, 
PROTOTYPE  HIGH  POWER  CIRCULATOR. 


Tiaoaiaa.  Md. 


IV-'*". •■«*■••'*■«  '•?'•  20  Jaa  f>i 

10  May  63,  4p. 

Coatraet  NObsr87394.  ProJ.  SF00102C 

Uaelassified 


t 


20  Apr  63. 

;  ST6158 
report 


Descriptors:   •Traasaissioa  liaes,:  •Radar 
traasaitters.  Electric  fields,  Coixial  «bles 

??.?.»•/"'***"«  circuits,  CerUaie  aate- 
rlals.  Test  aethods.  Ultrahigh  frCqaa.ey. 

Research  was  coatiaued  oa  the  develLLaeat  of  .. 
thS*nir"""l  ''*«''-P«>-".  Y-elrcui:  K  ;;j  u..  !„ 
^pmel''  Th";  J'*  P'^'trp.  Y-cifc.latoJia 
coapleted.   The  circulator  package  <ras  tested  for 


high-power  haadliag  capabilities 
of  these  tests  are  iacluded.   Althoi 
culator  package  includes  a  solld-stn 
work  is  continuing  on  a  ferroelectr 
which  would  be  useful  for  powers  ia 

(Ilthor)""'  ■"'*  —  '-»'••-•"•  H-i4 
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AD-404  221     Div.   6.  8 
(TISTE/JMS)  OTS  price  |2.60 

Naval  Ordnance  Lab..  Corona,  Calif 

Jf«,r"°^^°"*"  ^^   EVALUATION  OF  TELBMETRY  SOB- 
CARRIER  DISCRIMINATORS,  ^ 
by  K.  L.  Beras.   May  63,  1v.  TM73  76 

Uaelassified  Iraport 

Descriptors:   <^scriainators,  Stal|lllty 
Radio  interference.  Distortion,  NoUe  (Radio) 
Recording  systeas.  Frequency  analysers 
Mave  analyiers.  Electric  currents, ! power 
Teleaeteriag  receivers.  Test  aethoi^. 

A  staadard  test  schedale  is  outllaed  and  aethods 
of  aeasureaent  are  described  for  perforaance 
evaluation  of  teleaetry  subcarrier  d|»criaina- 
tors.   A  saaple  of  the  evaluation  rep#rt  foraat 
designed  for  concise  data  presentatida  and  rapid 
coaparison  of  perforaaace  characteriit ics,  is 
Included  as  an  appeadix.   The  test  sdledule 
Includes  aeasureaents  to  deteraine  tiid  foUewiag 
perforaance  characteristics;  (1)  liadaritv   (2) 
instability,  (3)  frequency  re.pinse,  1*4)  effeci 
of  noisy  subcarrier  signals.  (5)  effeiot  of  sub- 
carrier  aaplitude  aodulation,  (6)  effUct  of  line 
voltage  variations,  (7)  effect  of  loald  varia- 
tions, (8)  input  filter  selectivity,  !(9)  output 
dlstortioB,  (10)  output  noise,  aad  (itV)  packaoiao 
snd  operational  characterlstiet.   (Aalthor) 


AD-404  252    Div.   6 
(TISTP/FEi)  OTS  price  »4.60 
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Roae  Air  Developaent  Center,  Grlffiss 
Base,  N.  Y. 

PARAMETER  STUDIES  FOR  A  PASSIVE  OPTICAL 

SURVEILLANCE  SYSTEM,  »*»•«' 

by  Edward  E.  Fowle.'  Mar  63.  40b. 

ProJ.  5535,  Task  553507 

RADC  RAL  TM63  3        Daclaisified  ribart 

Descrfptors:   •Satellites  (Artificidl) 
•Optical  scanning,  "laage  tubes,  Caiiara  tabes. 
Photons   Energy,  Sources.  Solar  radatioa. 
Reflection,  Telescopes,  Sky  brighta^«s, 
Illuaination,  Statistical  distribut i#ns 
(JldlSr**^'  °'''*'"*  trackiag,  Detefltio;.  Noise 

P«raaeter  studies  are  undertakea  to  prjdvlde 
to  assist  in  the  design  or  evalaatloa  Uf  a 
poisive  optical  surveillance  systea.   the  basic 
paraaeters  Involved  in  the  systea  are  latudied  by 


data 


DETECTDN  -  Division  6 


AD-404  264    Div.   6,  30.  18 
(TISTP/JEA)  OTS  price  $6.60 

General  Electric  Co.,  Syracuse.  N  T 
AIR  WEAPONS  CONTROL  SYSTEM  41 2L 

Contract  AF19  628  513 

Unclassified  report 

Descriptors:   •Neapon  systeas,  •Aircraft 
intercept  control  systeas,  •Ground  support 
eqaipaent.  Data  processing  systeas.  Checkout 
eqaipaent.  Standards,  Failures  (Mechanics) 
Siaulatlon,  Operation,  Tests,  Electronic 
eqaipaent.  Air  control  centers.  Reliability 


AD-404  381      Div.   6.  30,  18 
(TISTP/JEA)  OTS  price  $10.10 

General  Electric  Co.,  Syracuse  N   Y 
AIR  WEAPONS  CONTROL  SYSTEM  412L 
Fiual  rept. 

7  Job  63.  1v.  AWCS  SR5 

Cootracts  AF30  635  10117  aad  AF19  628  513 

Uaelassified  report 

Report  OB  Reliability  Prograa  for  Category  I 
'ield  Test. 

Descriptors:   •Aircraft  iatercept  coatrol 
systeas,  •Data  processiog  systeas.  •Pro- 
graaaiag  (Coaputers),  Checkout  equipaeat 
Checkout  procedures.  Grouad  support  equipaeat 
Electroaic  equipaeat.  Tiae.  Me.,ureae2i!. '"It^ol 
systeas.  Operation.  Display  systeas.  Statistical 
data.  Tests.  Weapoa  systeas.  Air  coatrol  cea- 
ters.  Reliability.  Failure  (Mechaaics). 


AD-404  455     Oiv.   6 
(TISTP/JEA)  OTS  price  |8.10 

Araour  Research  Foundation,  Chicago   111 
EVALUATION  AND  IMPROVEMENT  OF  RADAR  BEACON 
2>ToTEHS. 

Quarterly  progress  rept.  no.  2,  1  Sep-30  Nov  62 
by  J.  Feldaaa.  S.  Kaxel,  R.  Staadley,  and 
P.  Toollos.  30  Nov  62,  67p. 
Coatraet  DA36  039sc90693,  ProJ.  3C16  I9  001 

Oaclaasified  report 

Descriptors:   •Radar  beacoas.  "Tunnel  diodes, 
Ooppler  effect,  C  bead.  lapedance  aatchiag. 
Frequeacy  aultlpliers.  Errors,  Matheaatlcal 
analysis.  Sensitivity,  Ooppler  radar.  Micro- 
wave oscillators.  Aaalysis,  Microwave 
aapllflers,  Oetectioa. 
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eratare  survey  oa 
preseated.   The  gap 
cal  work  aad  practi- 
aitatleas  of  preseat- 
iques  are  poiated 
probleas  which  these 
OB  aa  experiaeatal 
ed.   Seasltivity  data 
ckward  diode  are  also 
perforaaace  of  a 

geaerotloa  systea 
aalysls  of  a  varaetar 
tor  is  preseated. 


Division  7  -  ELECTRICAL  EQUIPBiENT 


■•■■Us   Af  iMltlcaal   tb*«r«tleal   wtk   •■   tkc 
e*h«rtst  ••ppltr  r«tf«r  art  krlcflj  dlseitsatf. 

(Aatkvr) 


AO-iOi   9H  Div.      6 

(TISTP/JBA)   OTS  prlet  11.60 

Aray  llsiil*  C«aaa«4,   ladataaa  Arttaal, 

■■Btavlll*.   Ala. 

PIILIIINAIT  IVALDATION  OF  TBI  IINI-BALL  TAIMT 

STSTCM, 

kj  Oarwla  L.  Illb««ra.   11  Mar  63.  19p. 

AlC  II  TI62  6         Oaalaaalflatf  rapart 

Daaerlatarti  *la4ar  traaialttara,  *Callbra- 
tlaa.  *ladar  aeka  araaa,  *Spharaa,  ladar 
raaaiTtra,  ladar  raflaetiaaa,  ladar  targats, 
Seattariag,  Taat  ■•tkadi,  Staal.  Iaa«a  tablaa, 
Laad.  6aa-laaaekad,  Gaidad  aisallaa. 


aa  tka  aaa  a/  aatal  apkaraa  as  tarfats  far  gaidad 
alsalla  radar  lyataaa.  Tkaaa  apkaraa  vara  firad 
fraa  a  tripad-^aaatad  akatgaa.  Kaaalta  vara 
fivaa  af  tka  tasts  aada  aa  tka  prapartlaa  aad  aaa 
af  tkla  daviea,  vklck  «aa  aaaad  tka  aial-kall 
tarfat  ajrataa.   (Aatkar) 


AO-iOi  6i8 
(TISTE/JNS) 


DlT.   6.  30 
OTS  prlea  $8.10 


Baaiafl  Co..  Saattla,  Mask. 

SPICiriCATION  POR  AISBOINC  PM/PM  TELEKTtT 

STSTUS. 

ky  lick   Orbaa.    1939.   ra?.    30  Apr   63.    Up.    010 

20i03 

Oaelassifiad  raport 

Daseriptartt   "Talaaatar  aystaat,  Gaidad 
aisallaa  (Sarf aea-to-sarfaea) ,  Oiclllators. 
■ixart  (Elactraale) ,  ladiafraqaaaey  aapliflars, 
faltaga  ragalatart,  Po«ar  sappliac,  Alrboraa. 
fraqaaaey  aadalatloa,  Spaclf Icatloas. 


7.    ELECTRICAL  EQUIPMENT 


AO-403  536 
(TISTE/OHO) 


01*.   7 
OTS  priea  |7.60 


Narks  Palarlaad  Carp.,  Mkltaataae.  N.  Y. 

THE  CONVEISION  OP  HEAT  TO  ELECTRICAL  POWER  BY 

BEANS  OF  A  CHARGED  AEROSOL. 

Pi  sal  rapt.,  1  Fab  62-4  Aa«  62. 

22  Apr  63.  39p. 

Caatraat  N0«62  0644 

Oaelaaalflad  rapart 

Daaeriptarst   *Elaetric  pawar  pradaetlaa, 
*Eaarfy  eaavaraiaa,  Ef factlTaaaaa,  Naiilaa. 
Air,  Gaa  flaa,  Blaatrle  fialda,  Tkaarjr, 
C«adaaaatiaa,  Aaraaala.  Ckarfad  partielaa. 


A  aaa  praaaaa  aallad  tka  ea 
■atkad  far  tka  pradastiaa  a 
aaraaal  particles  kaa  baaa 
tka  alactrakydradyaaaic  aaa 
Oalag  tkis  eaaaapt,  aavaral 
plaaad  la  sarias,  aaak  aaa 
far  aaraaal  faraatiaa  aa  tk 
daaaltlaa  aa  kifk  aa  30  aat 
tkraat  araa  kava  baaa  abtal 
ataga  eaadaaaatiaa  aaraaal 


adaaaatiaa  aaraaal 
f  saall,  ekargad 
davalapad  far  asa  la 
rgjr  eaavaraiaa  pracaas. 

gaaaratars  aay  ka 
asiag  tka  saaa  v'bpar 
a  prariaas  aait.  Paaar 
ta/aq.  «a.  af  aaiBla 
aad  aitk  a  aiagla 
typa  EBO  gaaaratar. 


Stadias  af  tka  aarody 
gaaaratar  altk  aad  ml 
aada  aa  a  fally  iaatr 
araaaata  af  tka  avara 
tar  iaeladiag  frlctia 
rapartad  karala.  Tka 
eaavaraiaa  afficiaacy 
■as  aa  klgk  as  aigkty 
aada  taaard  daalgalag 
ayataa  far  tka  gaaara 
systaa  far  circalatia 
■as  tastad.  Calealat 
alga  af  a  saall  baila 
elaaad  laap  ataaa  eye 
prassara.   (Aatkar) 
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AD-403  819     Div.   7 
(TISTE/CRJ)  OTS  price  $1.10 

Bariae  Corps  Laadiag  Force  Developaeat  Ceatar, 

Qvaatico.  Va. 

FIELD  POWER  DISTRIBUTION  AND  LIGHTING  SYSTEB  FOR 

AOP • t . 

Final  rapt. 

10  Bay  63.  4p. 

ProJ.  U  61  15 

Uaclaasifiad  report 


Deseriptors:  •Skelters, 
*Peaer  eqaipaeat,  Bariae 
flectors,  Illaaiaatloa. 

Tka  poaar  dlstribatioa  Uys 
tka  ligktiag  reqaireaeats 
skelters  asad  by  ike  Atoai 
It  aaa  caacladed  tkat  (T) 
systaa  is  saitable  for  Bar 
(2)  eaek  AOP  reqaires  tao 
tioa  tysteas;  (3)  tke  wiri 
for  ase  by  AOP's  ia  tbe  ae 
tbe  wlriag  karaest  it  cons 
to  aeet  tke  basic  illaaiaa 
tka  aediaa  skelter  for  gea 


•Ligktiag  eqaipaeat. 
Carps,  Portable,  Re- 


tea  «as  evaluated  aad 
aere  deteraiaed  for  tke 
c  Ordaaaca  Platooas. 
tka  poaar  dlstribatioa 
iaa  Corps  ase  by  AOP's; 
eoaplete  poaar  distriba- 
■g  karaess  is  suitable 
dlua  skelter;  aad  (4) 
idered  flexible  eaoagk 
tioa  reqaireaeats  of 
oral  ase.   (Aatkor) 


AD-403  822 
(TISTB/PCR) 


■^_ 


Div.      7.    16 
OTS  price  $3.60 


Bagaa  Corp.. 


lesearck  aad  Developaeat  Labs, 
Aaabaia,  Calif. 
BIOCHEBICAL  FOEL  CELLS. 

Qaartarly  progress  rept.  aa.  2,  1  Oet-31  Dee  62, 
by  J.  Brake  and  R.  loayer.  31  Dec  62.  1v. 
Coatract  DA36  039se9O866.  Task  3A99  09  001  01 

Oaelassifiad  raport 

Deseripters:   •Fuel  ealls,  Paaar  sapplias. 
Bacteria,  Bacterial  extracts,  Ceatlags,  Elec- 
traekaaiatry.  Pkysielegy.  pH.  Taaparatara. 
nrease,  Bsekeriekia,  Baeillaeaae,  Electric 
curreats.  Electric  peteatial,  Oxidoreduetasas, 
Aaaoaiua  eoapoundt,  Carboaates.  Aaiao  acids, 
Bieekeaistry. 
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carves  of  tke  urea  hydrolysis  prodlijat,  aaaoaiua 
earboaata,  aere  abtaiaed  as  a  fuaciioa  of 
aaaoaiua  earboaata  coacaatration  a{id  as  a 
tioa  of  ionic  strength  of  the  anelyte.   A 
aethod  of  iaproviag  biological  alelkrode 
aaca  by  physieslljr  coafiaiag  the  biologic 
•  t  tke  sarface  of  tke  eleetroa  earner  is  «..- 
cassad.   Soae  preliaiaary  currant-aDteatlal  data 
•re  reported  on  tke  nrea-B.  pasteu  ii  systea 
asiag  tkis  aethod.   (Aatkor)       ^^ 
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AD-403  869     Div.   7,  30 
(TISTP/HH)  OTS  price  $.50 

Naval  lesearck  Lab..  Nashington,  D  C. 

t.,I!$?ifJ^*^^°'*  °^  ^"^  IONIZATION  NITHOD  ESPECIALLY 
SUITABLE  FOR  CONTINUOUSLY  RECORDING  CONTACT 
POTENTIAL  DIFFERENCES.  T, 

by  K.  Baaig.  11  Apr  63.  6p. 
NRL  5915 

Uaclassifiac 
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tke  air  space  betwes^^  tMo  differ- 
turfaces  Mill  aigratd  in  tka 
aad  prodaca  a  carraajt  ia  aa 
t  proportional  to  th«  eoatact 
reaee.   Siace  tke  iajdisatioa 
riag  coataet  poteatildl  involves 
t  output,  it  is  aord  adsptsble 
recording  thaa  are  either  aethods. 
rating  condenser  aetMod.   A  stady 
factors  Mhich  ainiaiise  tke 
of  tke  ionixatioB  ahthod  aad  of 
Mhich  peraits  the  usU  of  aa 
padance-inpat  dc  eha|rt-type 
he  use  of  a  Mide  airl  spsciag 

•  rtain  applications.  I  The  aodifi- 
counting  for  errors  introdaeed  by 
betMaen  the  ionising  soarce  and 
ng  studied,  the  Mide'spacing 
-space  iapedance  to  (>•  coaparabla 

•  •f  the  indicating  fetar. 


AD-403  890     Div.   7 
(TISTE/CAB)  OTS  price  |2.25 

Union  Carbide  Consuaer  Prodacts  Co. . iClevelaad, 

Ohio. 

CARBON   ELECTRODE   FUEL  CELL. 

Interia  rept.,    Apr    61-Dec    62. 

■ar    63.    92p. 

Contract  AP33  616  7256.  ProJ.  8173.  ^ask  817303 

ASD  TDR62  1044  1 1 

Uaclassified  feport 

Report  on  Energy  Conversion  Technoloiy. 
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iptorsi   •Fuel  cells.  •Electric  poaer 
ctioa.  •Electrodes.  Desiga.  EJjectro- 
Autoaatic,  Batteries  and  coHponeats, 
Tables,  Operatioa.  Ef f activdaass. 
.  EvaporatioB.  Test  aetkeds.  ^paca  aa- 

aeatal  conditioas.  Carboa. 

■ 

leatal  studies  kava  baaa  eoBda|qted  on 

of  Hater  reaoval  ia  space,  pk-obleas  of 
avity  operation,  iaproved  conistruction 
li  and  techniques  and  iaprovoHeat  of  aux- 
coapoBCBts.   Based  oa  these  sit^udies,  a 
t  aat  electrical  output  fuel  ksell  battery 

assaabled  aad  tasted.   The  k^attery  hbs 
ad  froa  4  -  140  Matt  aodules  Hith  aaces- 
xiliaries  aad  coatrols  for  fu^ly  autoaat- 
atioa.   The  eoaplete  systea  mm  operated 
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afficienc 
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Results  0 
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ys  continuous  operatioa.  Mith  testing  of 
1  aodules  extending  froa  735  hours  to 
s.   The  gross  poner  of  tke  500  Matt 
as  535  MBtts  iaitially  and  e20  Matts 

hours.   Auxiliary  poNor  requireaents 
oa  34  Matts  to  28  Matts.   Gross  tkeraal 
y  (based  oa  tke  kigh  keat  of  coabustioa 
aa)  for  tka  systaa  varied  froa  55.3 
iaitially  to  51  par  ceat  at  720  hours. 
f  tka  experiaeatal  prograa  are  applied 
aceptual  desiga  of  a  flyable  fuel  cell 
tea.   (Autbor) 


AD-403  935     Div.   7.  20 
(TISTE/OHD)  OTS  price  $4.60 

Bnrtin-Barietta  Corp..  Baltiaore.  Nd . 

NUCLEAR  FUEL  (OXIDE)  CLAD  THERBIONIC  CONVERTERS 

Quarterly  teckaical  progress  rept.  ao.  2.  1  Feb- 

30  Apr  63. 

15  Bay  63.  35p.  2945  2 

Coatract  AF33  657  10077.  ProJ.  8173,  Task 

81 7305  20 

UaclBssifiad  raport 

Descriptorf:   •Theraioalc  coaverters.  Thera- 
ionic  eaission.  Diodes,  Uraaiua  coapouads 
Bolybdenua,  Hetal  coatiags,  Reactor  fuels! 
Reactor  cores.  Reactor  fuel  claddiag,  Theraal 
conductivity,  Resistaaea  (Electriral) ,  Diox- 
ides, Nuclear  poMer  pleats. 


The  eagiaaeriag  design  of  the  donble-d 
ionic  converter  Mas  aodified  to  incorp 
revised  iateraodule  lead  coaf igaratioa 
lead  desiga  proaises  to  redace  the  ext 
eaissioB  observed  la  the  operatioa  of 
diode  devices.  Haauf actariag  of  the  f 
ter  coapoaeats  mbs  coapleted.  Fabrica 
reaaiaiag  coavarter  coapoaents  is  virt 
plate.  Fabrication  of  the  fuel  pellet 
subjected  to  the  theraal  endurance  tes 
pleted  aad  a  pre-test  exaaination  perf 
vacuua  eaission  test  using  a  faal  pell 
to  the  fueled  eaitters  aas  coaductad. 
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AD-404  037     Div.   7 
(TISTH/«)  OTS  price  $2.60 

Belpar  Inc.,  Falls  Church,  Va. 

A  THIN-PLATE  BATTERY. 

Suppleaent  to  quarterly  rept.  no.  12,  15  Feb- 

15  Nay  63, 

by  J.  Salt,  H.  Titus,  aad  R.  T.  Foley.   15  Hay  63, 

21p. 

Contract  N0w60  0362e 

Unelassified  report 

Report  on  Nolccular  Circuit  Developaeat. 

Descriptors:   •Priaary  cells.  Encspsalat (oa. 
Multiple  operation.  Electrodes,  Magnesiua, 
Staialess  steel.  Liquefied  gases.  Disks, 
Aaaenta. 


"fl 


ai 


The  objective  ef  tkis  prograa  is 
of  a  practical,  reaerve-type  pria 
based  en  the  NOLC  1 iquld-saaoni a 
Theoretically,  the  active  eonstit 
NOLC  liquld-aaaonla  activated  eel 
capability  of  aeettng  tke  energy 
Tke  aalveat  far  tka  systea,  Itqai 
fills  tke  teaperatare  requlreaeat 
gatlaa  ef  slagle-cell  ekaraeterls 
strsted  tke  practicability  ef  atl 
NOLC  cell  at  hlgh-drala  rates.   H 
transition  froa  e  single-cell  unl 
cell  device  Is  accoapaaled  by  aea 
of  a  practical  nature.   It  Is  the 
of  the  prograa  to  acceapllak  tkis 
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Division  7  -  ELECTRICAL  EQUIPMENT 


D«rl  If   tktt   r«p«rt    pvriotf,    itTtral    •■eapsalataa 
4«Tic*s   M»r«   fakrieatttf   aa«   avalaated.       A44t- 
tlaaalljr,    a   a*w  Biiltt-eall    taat    ftxtarc  vat 
4asi9a»4   aa4  eaattraetad.      (Aathor) 


AD-40it  062  OiT.      7.    8,    17 

(TISTE/OHD)    OTS   price  $10.10 

Vastlagboute  Elactrie  Corp..    Pitttburgk,    Pa. 

THCIMELECTRICITT. 

Qaarttrly   prograit    rapt.    ■•.    1.    Jaa-Apr    62. 

Apr  62.  If. 

Coatract  NObs86S99 

Oaelatslfiad  report 


Coataatti 

Materials  developaeat 

Ge-Ag-St>-Te  alloys 

CoSb(3-x-y)Te(x)Se(j)  alloys 

Sb<-Ia-Te  alloys 
Coataetiag 
A  prdcessiag  teckaiqae  for  bisaath  doped  lead- 

tellaride  theraoelectric  alloys 
Tkt  effects  of  keavy  deferaatioa  aad  aaaealiag 

oa  tbe  electrical  properties  of  Bi(2)Te(3) 
Tke  tkeraoelectric  properties  of  CoSbC3) 
No»-stoickioaetry  ia  soae  group  IV  tellurides 


AD-i04  193     Di».   7,  17.  26 
(TISTK/JBH)  OTS  price  $7.60 

Tyco  lac,  Malthaa.  Mais. 

POHCR  DEFENSE  THERMOELECTRIC  MODULE. 

lateria  rept..  3  Jaly  61-2  Nov  62. 

ed.  by  Martia  Meiasteia.   2  Not  62,  65p. 

Coatract  N0bs860l3. 

Uaclassifled  report 

Descriptors:   •Tkeraoelectrieity.  •Ceaerators, 
Mechaaical  properties.  Lead  alloys,  Tellariua 
alloys,  Bonding,  Ultrasonic  radiation.  Teaper- 
ature,  Theraoeoaples,  Resistance  (Electrical). 
Diffusion,  Fixed  contacts.  Metallurgy,  Elec- 
trodes, Iron.  Oxidatioa.  Cbeaical  ailliag. 
Neigkt.  Higb  teaperatare  research.  Electric 
poteatial,  Poaer.  Sodiua.  Maauf acturing  aeth- 
ods.  Proeessiag.  Higk  pressure  research. 
Tkeraal  conductivity.  Extrusion.  Sintering. 
Ef feetiveaess. 


Efforts  ceaeerned  eptiaialng  t 
ratio  of  a  lead  telluride  ther 
tor  by  developing  bonding  tech 
preparatioa  processes.  A  tech 
Htilixes  a  Sate  braze,  aas  dev 
P  aad  N-type  PbTe  to  pure  Fe  e 
resistaaees  fall  ia  the  raage 
per  sq.  ea.  A  boading  techaiq 
iaterdiffasion  of  Fe  aad  N-typ 
was  developed.  Coatact  resist 
raage  ef  10  -  20  aicro  eha  per 
PbTe  directioaally  solidified 
of  ultrasonic  oscillations  was 
aechanical  properties  superior 
available  aaterial.  Bonded  aa 
were  feuad  to  be  capable  of  su 
aay  visible  daaage.  a  teaperat 
510  C  for  ever  250  hours.   (An 


he  power-to-weight 
aoelectric  geaera- 
niques  and  aaterial 
aique  which 
eloped  for  beading 
lectredes.   Contact 
of  5  -  15  aicro-oha 
ue  involving  the 
e  PbTe  at  850  C 
anees  fall  ia  the 

tq.  ea.   N-type 
under  the  influence 

found  to  possess 

to  preseatly 
d  unbitaded  PbTe 
staiftlag.  withoat 
are  gradieat  ef 
ther) 


AO-^O^  255     Civ.   7 
(TISTE/JBS)  OTS  price  12.60 

General  Electric.  Schenectady,  N.  r. 

THERMIONIC  CONVERTER  SURFACE  CONDITIONS. 

Qaarterly  teehaical  progress  r«»t.  ao.  1.  15  Feb- 

30  Apr  63, 

by  V.  C.  Milsea  aad  J.  Lawreace.  30  Apr  63.  12p. 

Coatract  AF33  657  10132,  ProJ.  8173.   Task 

817305  27 

Oaclaasified  report 

Descriptors!   *Theraionic  converters,  Molyb- 
deaaa,  Niobiua  coapouods,  Carbides,  Taagstea. 
Tests,  Teaperature.  Aaodes.  Cathodes.  Surface 
properties,  Cesiua. 

A  short  review  of  the  prograa  of  work  is  givea. 
A  paral lel-plaae  cesiua  converter  haviag  aa 
eaitter  of  aiobiua  carbide  aad  a  collector  of 
aolybdeaua  was  operated.   Coaparisoa  is  aade 
between  its  operation  and  that  of  a  siailar 
converter  haviag  a  cathode  of  polycrys tal 1 iae 
tungsten.   The  power  output  of  the  aiobiua-car- 
bide  ceaverter  is  coasiderably  lower  thaa  with 
tuagstea.   (Aathor) 


AO-A04  273    01 v.   7 
(TISTM/BRM)   OTS  price  •2.60 

Vestlafhease  Electric  Cerp. .  Llaa.  Ohio. 
DEVELOPMENT  0^  HIGH  TEMPERATURE  ALKALI  METAL  RE- 
SISTANT INSULATED  MIRE. 
Qaarterly  progress  rept.  ao.  1, 
15  Hay  63.  17p. 

contract  Ar33  657  10701,  ProJ.  8128.  Task  8128  08 

Onelasslfled  report 

Descriptors:   'Liquid  aetals.  •Cerrosloa, 
•Alkali  aetals.  High  teaperature  research, 
Naclear  reactors.  Mercury,  Petasslaa,  Ceraalc 
ceatlags.  Capper,  Silber,  Crala  stracture. 
Copper  alloys.  Zlrconiua  alleys.  Oxides. 
Berylllaa  coapounds,  Thoriua  coapounds,  Metal 
ceatlags.  Nickel.  Staialess  steel.  Cladding, 
Tantalua.  Nickel  alleys,  Altfaiaaa  coapounds, 
Hagneslua  coapounds.  Chroalua.  Test  aethods. 
Coatings,  Electric  Insulatiea. 


Tke  prograa  effort  is  directed  toward 

tke  de- 

velopaent  of  an  insulat 

ed  electrical 

condacter 

resistant  to  saturated 

potasalua  (850 

C)  aad 

aercury  (538  C)  vapors. 

Surveys  of  candidate 

insulatars.  conductors 

and  coatlag  ae 

thods  are 

substantially  coapleted 

Exposure  of 

a  nuaber 

of  candidate  insulators 

.  uninsulated 

conductors. 

and  aetal-ceraalc  seals 

in  patassiua 

and  aercury 

vapor  were  Initiated  to 

provide  p.reli 

alnary 

corrosion  data.   The  aercury  vapor  ex 

posare 

tests  are  coapleted.   Evaluation  of  a 

nuaber  of 

coating  aethods  were  In 

itlated  and  prelialnarv 

reSBlts  froa  the  work  are  proalsing. 

(Author) 

AD-404  294     Div.   7 
(TISTM/EJH)  OTS  price  $3.60 

Little.  Arthur  D..  Inc..  Caabrldge,  Mass. 
LOM  TEMPERATURE  OPERATION  OF  BATTERIES. 
Ouarterly  rept.  no.  3,  15  Nov  62-U  Feb  63, 
by  R.  A.  Home  and  I.  A.  Black.  U  Feb  63.  35p. 
Coatract  DA36  039sc90706.  ProJ.  3A99  09  002  02 

Unclassified  report 

Descriptors:   •Batteries  and  coapenents,  "Power 
supplies,  •Theraal  insalatlon,  'Low  teaperature 
batteries.  Storage  batteries.  Priaary  cells. 
Specific  heat.  Theraal  dlffaslon.  Cooling, 
Low  teaperatare  research,  Heaters.  Materials. 
Glass,  Paper,  Experiaental  data,  Teaperature 
control. 


Reported  values  for  watt-hr/lb.  cu 
f/lb  were  asseabled  for  priaary  and 
batteries  for  the  teaperature  range 
-65  F.   The  specific  heat  and  thera 
of  the  BA-270/U  battery  was  aeasure 
leak  through  electrical  leads  was  a 
coaputer  prograa  was  prepared  for  c^^.um.^x 
tiae-teaperaiure  history  of  bat teryflieater- 
iasalation  systeas.  (Author) 


iln./lb.  and 
secondary 

+70  F  to 
|«1  diffusivity 

The    heat 
lalyzed.      A 
iHculating    the 


ELECTRICAL  EQUIPMENT  -  Division  7 

cycled  under  various  conditions,  using  a  radio- 
active silver  electrode.  An  atteapt  is  aade  to 
^vlrZiJu'  'PP'""""  •'  «ll»er  in  the  electro- 
iJere"*'(A;;j;;)"'  '""   '''   ''^   ch.rge-discharge 


AD-^OJ,   628      DIv.   7,  25 
(TISTM/Alf)  OTS  price  $1.60 

Calvin  Coll.,  Grand  Rapids,  Mich. 
SILVER  MIGRATION  AND  TRANSPORT  MECHANISM  STUDIES 
?";ij"3f  '"'"'"^  progress  rept.  na.  4.  1  Feb-' 
by  T.  P.'oirkse  aad  L.  A.  Vaader  Lugt.   i  May  63. 

Coatract  AF33  657  8689,  ProJ.  3U5.  Il.sk  61079  16 

Uaclassifled  -jeport 

;!f"*P'*"--   -Alk-ll-e  cells.  Eie oltrolytes. 
r.M    ,    •    '^""•PO'-t  properties,  Elec:fodes, 
Cadaiua,  Radioactive  isotopes.  Silver  coa- 
pouads.  oxides,  Zlac,  Tracer  ;t«dl,r 

f-f!*^  T!*  ""tructed  la  which  It  impossible  t 
fo  low  the  radioactivity  of  the  elect 
silver-cadalaa-alkaliae  cell.   Tke  c< 
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A0-i04  661      Div.   7 
(TISTM/LMH)  OTS  price  $8.60 

Allis-Chslaers  Mfg.  Co.,  MilMnukee  Wit 
DESIGN  OF  HYDROGEN-OXYGEN  CAPILLARY  TYPE  FUEL 
CELL, 

Sn"!^*""]?  ^•'^''"Ical  progress  rept.  no.  4.  1  feb- 
^u  Apr  o3 • 

15  May  63,  1v. 

Coatract  AF33  657  8970.  ProJ.  8173.  Task  817303 

Unclassified  report 

Descriptors:   •Fuel  calls.  "Power  supplies.. 
Acceleration,  Theraal  stresses.  Shock  resist- 
•nce.  Pressure.  Capillary  tubes.  Packaged 
circuits.  Design.  Electric  power  production. 

This  work  was  concerned  with  the  perforaance  of 
i-^.I"!  /r     P^kage  and  its  various  coaponents 
under  different  envi ronaent a  1  conditions  such  as 
Shock,  vibration,  acceleration,  etc.   Theraal 
aanageaent  studies  were  aade  on  the  fuel  cell 
package  to  deteraine  the  optiaua  surface  finish 
for  orbital  teaperature  control.   Theraal  studies 
were  also  conducted  to  establish  the  pre-launch 
heating  requireaents.   (Author) 
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Division  8  -  ELECTRONICS  AND  ELECTRONIC  EQUIPMENT 

8.   ELECTRONICS  AND 
ELECTRONIC  EQUIPBiIENT 


A0-i03  6i7     DlT.   8 
(TISTE/JWS)  OTS  price  $3.60 


AO-^03  521     Dif.   8 
(TISTP/MH)  OTS  priet  $2.60 

■•■0  Air  Oevelopaeat  Ceattr,  Griffiit  Air  Fore* 
B«it.  N.  I. 

A  Nl«  LOOK  AT  FIESNEL  REGION  PHENOMENA. 

by  BMjMii  Liidaaaa.  Oct  62.  23p. 

ProJ.  45*0 

RAOC  lAU  TN62  6        Uaclaoi f ied  report 


Deieriptorsi   *Aat*iaat.  "Aataaaa  radiatiea 
patteras,  Electroaagaetie  waves,  Aataaaa 
coaf igaratioBi. 

The  optiaaa  atilisatioa  of  the  eleetroaagaet Ic 
(pectraa  it  a  (frioat  problea  to  designers  of 
ailitary  systeas  aad  eqaipaeats.   la  general, 
radiatioa  of  alectroaagaatie  eaergy  is  iaplied 
aad  the  spatial  patteras  of  radiating  aateanas 
becoae  sigaificaat.   Due  to  the  phenoaeaa  of 
parallax,  it  becoaes  aecessary  to  distingnish 
between  the  Far  Field,  where  the  pattern  shape 
is  iadependeat  of  the  distance  froa  the  radi- 
atiag  antenna,  aad  the  Fresael  Region,  where  the 
pattern  shape  is  aot  iadependent  of  this  dis- 
tance.  The  subject  of  this  report  is  a  short 
iataitive  discassioa  of  the  basic  phenoaena  of 
signal  radiatioa  ia  the  Fresael  Region,  and  the 
criteria  associated  with  the  establ ishaeat  of  a 
bouadary  betweea  the  two  regioas.   A  kaowledge 
of  the  phenoaena  is  aandatory  for  workers  in  the 
field  of  coapatibil ity  predictioa.  aeasareaent 
aad  achieveaeat.   (Author} 


AD-403  6U     Dl*.   8,  25 
(TISTE/OHD)  OTS  price  $12.00 

Electroa  Physics  Lab..  D.  of  Hlehlgaa.  Aaa 
Arber. 

APPLIED  RESEARCH  IN  NICRONAVE  AND  QUANTUM 
ELECTRONICS. 

laterla  aeleatifie  rapt.  a*.  2.  5  Aag  62- 
5  Fab  63. 

by  J.  E.  Beers.  H.  K.  Detaeller.  G.  I.  Haddad. 
6.  Hek  aad  G.  T.  Koara4.  Feb  63.  150p.  Rept.  a*. 
05000  iS 

Ceatract  AF33  657  8050.  PreJ .  4856.  Task  415603 

Oaclassifled  report 

Oescrlptorst   *Hlcrewave  aapllflers.  "Plasaa 
physics.  'Nelse  (Radio).  Helixes.  Berylllaa 
coapeundt.  Oxides.  Electron  tube  parts.  Ceslua 
eleetroa  tabes.  Field  theery.  Hllliaeter 
waves.  X  baad.  Cereakev  radlatlaa,  Electre- 
aagaetlc  waves.  Digital  ceapaters.  Brasing. 
Tltaalaa.  Copper.  Matheaatlcal  aaalysli, 
Masers.  Electron  guns. 

This  report  suaaarlies  the  work  deae  to  date  ea 
the  general  prograa  of  applied  research  in  alcro- 
wave  and  qaaatua  electroaics.   All  the  Inves- 
tigatleaa  oarrled  aat  are  directed  toward  ex- 
tending the  state  of  the  art  la  alerowave  aad 
quaataa  electronics.   The  research  ia  theoreti- 
cal as  well  as  experlaeatal  la  nature.   The 
theoretical  work  la  largely  devoted  to  aa  laves- 
tlgatlea  of  lew-nelse  phenoaena  and  beaa-plasaa 
lateractieas.   The  experlaeatal  work  is  con- 
cerned with  electroaagnet ic  generation,  partic- 
ularly la  the  short  waveleagth  regions.   This 
laeiades  several  plasaa  devices,  aasers.  aad  a 
Cereakev  radiatioa  device.   Ia  addition  cressed- 
fleld  electron  guns  aad  hlf k-theraal-ceadactlv- 
Ity  dielectric  aaterlala  fer  high-average-powor 
alerewave  tabes  are  atadled  frea  a  theoretical  as 
well  as  experlaeatal  pelat  ef  view.   (Aather) 


Laboratories  for  Research  and  Developaent, 

Franklin.  Inst..  Philadelphia.  Pa. 

HERO  SUPPORTING  STUDIES. 

Moathly  progress  rept.  1  Dec-31  Dec  62. 

by  Neraan  P.  Faance  aad  Paal  F.  Mohrbaeh. 

31  Dec  62.  27p.  P  B1980  6 

Ceatract  N178  8102 

Unclassified  report 

Oescrlptorst   •Transf oraers,  •Waveguides, 
Atteaaatloa.  Power.  Frequency.  Low  pass 
filters.  Teaperature.  Standing  wave  ratios, 
Traasalsslea  liaes.  Lew  frequency,  Measureaeat. 

Two  prototype  low  bend  pass  transforaers  (LBT's) 
developed  by  Veston  Instruaents  were  exaained 
to  find  the  terainated  power  loss,  at  low  fre- 
quency aad  low  power.   With  a  one-oha  teraina- 
tloa  both  gave  greater  than  40  db  power  loss  In 
the  20  Kc  to  1  Mc  frequency  range.   The  losses 
at  1  aad  10  Gc  are  deterained,  and  appear  to  be 
greater  thaa  40  db.   At  these  two  higher  fre- 
quencies. 10  watts  of  power  were  applied,  and 
the  teaperature  rise  over  a  30  ainute  interval 
was  noted.   Teaperatures  do  not  exceed  100  C 
degrees  for  one  unit,  and  80  degrees  C  for  the 
ether.   Froa  these  data,  unit  nuaber  58  A  ap- 
pears aore  desirable.   Power  loss  at  30  and  250 
Mc  are  to  be  deterained.  and  if  input  power  caa 
be  raised  to  5  or  10  watts  we  shall  deteraine 
the  teaperatare  rise  as  well.   On  the  basis  of 
these  data  Hestea  will  freese  their  deslga.  aad 
prepare  to  develop  final  production  aodels. 
These  should  be  available  for  tests  in  early 
March  at  the  latest.   A  theoretical  developaeat 
was  iaitlated  to  substaatlate  the  large  losses 
ladlcated  for  a  supposedly  lossless  line  by  the 
results  obtained  wltli  the  voltage  aln-aax  aethod 
•f  power  aeasnreaeat.   This  aaalysis  supported 
the  experlaeatal  results  aad  oace  aore  ladlcated 
that  low  less  llae  caa  becoae  quite  lossy  whea 
large  staadiag  waves  occur  oa  It.   Ia  preparatioi 
fer  a  high  frequency  evaluation  of  the  protected 
HARK  7  MOD  0  ignition  eleaent  we  have  investi- 
gated the  voltage  ain-aax  power  aeasuring  tech- 
nique adapted  to  wavegalde.   (Author) 


AO-403  648     Oiv.   8 
(TISTE/JMS)  OTS  price  $3.60 

Clevite  Corp..  Cleveland.  Ohio. 
NEM  CONCEPTS  FOR  SOLID  STATE  MICROHAVE 
GENERATORS. 

Quarterly  rept.  ao.  1.  1  Oet-31  Dee  62. 
by  R.  M.  Scarlett.  31  Dec  62.  32p. 
Contract  DA36  039AMC00001.  ProJ.  DA3A99  001 

Uaclassified  report 

Descriptors:   *Diodes  (Seaiconductor) .  •Nega- 
tive resistaace  circuits.  'Radiof requency 
generators.  Power.  Diffusioa.  Silicoa.  Mathe- 
aatlcal predictioa.  Boroa.  Electrical  eoa- 
ductaaee.  Tiae,  Microwave  frequeaey. 
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ELECTROHtCS  AND  ELECTRONIC  EQUIPMENT  -  Division  8 


quired  voltage.   The  reverse  recove^^  of  a  PIN 
diode  is  calculated  and  shown  to  be'  useful  for 
haraonic  generator  applications.   T|ie  transition 
tiae  froa  on  to  off  is  deterained  bf    the  traasit 
tiae  for  carriers  across  the  I  regi(m  in  space- 
charge  liaited  flow,  aad  by  the  dio^M  capaci- 
tance.  Bxperiaental  epitaxial  diodr*  showed  the 
expected  perforaaace  of  less  than  1  ns  tura-off 
tije  in  a  diode  with  15  pf  capacitance.  (Author) 


AD-403  654     Div.   8.  25 
(TISTE/OHD)   OTS  price  $10.10 

Hewlett-Packard  Co.,  Palo  Alto,  Cal 
ADVANCED  FUNCTIONAL  ELECTRONIC  BLOC)C 
lateria  eagiaeeriag  rept.  ao.  2,  1 
28  Feb  63. 
28  Feb  63,  119p. 
Ceatract  AF33  657  9772 
__  Uaclassified 


if. 

DEVELOPMENT, 
tec    62- 


report 

Descriptors:   •Molecular  electroa|ies,  •Solid 
state  physics,  •Seaiconductor  devices, 
Antiaony  coapounds.  Sulfur  coapouiids,  Iodides, 
Optical  properties.  Absorption.  F  ;rroelectric- 
ity.  Photoelectric  cells  (Seaicon  luctor) .  Lead 
coapouads,  Salfides.  Sensitivity.  jSalliua  cb?- 
pounds.  Arsenides.  Copper,  Cadaiua  coapounds. 
Diodes  (Seaiconductor),  Photons.  Phonons, 
Phosphides,  Boron,  Power  supplies.  Spectro- 
photoaetert,  Test  equipaent.  Cryogenics.  Glass. 
Crystal  structure.  Electroluaiaes^ence. 


The  coatiaued  exploratio 
and  ferroelectric  proper 
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optical  absorptioa  edge 
several  aaterials  brough 
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(Author) 


AO-403   684  Oiv.      8 

(TISTP/MH)    OTS   price  |1.1C 


Nestinghouse   Electric   Corp.,    Pitts 

APPLIED   RESEARCH  ON    SEC   AMPLIFICATI 

TUBE. 

Interla  englaeeriag  rept.  ao.  1,  1 

1  Mar  63. 

by  G.  N.  Goetie.   22  Apr  63.  4p.  RR 

Contract  AF33  657  9190 

Daclassified 
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Descriptors:   •Caaera  tubes.  Secondary  eais- 
sioa,  Theraioaic  eaissioa,  Electr4|i  boabard- 
aeat,  Electroas,  Excltatioa,  Photfcoaducti vlty. 
Cathodes. 


A  aew  type  of  storage  target  for  use  in  caaera 
tubes  was  developed.   This  target  is  based  oa 
the  priaciple  of  secondery  electron  eaission  aad 
tecoadary  electron  conduction  of  a  low-deasity 
deposit  of  an  iasulator  or  seaiconductor  uader 
excltatioa  of  KeV  electroas.   This  target  is 
referred  to  as  SEC-target.   The  design,  fabrica- 
tion and  preliainary  evalaatioa  of  the  first 
three,  out  of  eight,  SEC-Vidicons  are  described. 
(Author) 
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AD-403  690     Div.   8 
(TISTE/OHD)  OTS  price  $19.75 

Nestinghouse  Electric  Corp..  Baltiaore,  Nd. 

STUDY  OF  FAILURE  MECHANISMS. 

Final  rept..  1  July  61-30  Sep  62. 

by  S.  M.  Skinner  and  J.    M.  Dziaianski.  Dec  62. 

288p. 

Contrnct  AF30  602  2558.  ProJ.  5519.  Task  45155 

RAOC  TOR63  30  Unclassified  report 

Report  on  Study  of  Failure  Mechanisas. 

Descriptors:   •Seaiconductors .  •Reliability. 
(Electronics),  Surface  properties.  Malfunc- 
tions, Statistical  analysis.  Test  equipaent 
(Electronics),  Aging  (Materials),  Cheaicnl 
ailling,  Teaperature,  Matheaatlcal  analysis. 

Varieas  approaches  to  the  study  of  properties 
of  seaiconductor  surfaces  are  taken  ap,  in  par- 
ticular, the  very  seasitive  electrical-f ric- 
tional  probe  Which  is  applied  to  the  study  of 
defects  and  processing  technology  under  various 
conditions.   The  distribution  of  faiilures  in  the 
aanuf acturing  and  testing  phase  of  tlwo  ailitary 
systeas  are  coapared.  and  the  factoBs  described 
which  caused  failure  ratios  in  the  dne  to  be 
one-seventh  those  in  the  other.   By  various 
studies,  it  has  been  deterained  that  the  agiag 
of  a  seaicoaductor  surface  does  not  take  place 
uniforaly,  but  occurs  differently  at  different 
regions  on  the  surface.   The  effect  of  differ- 
ent types  of  etching  and  processing  solutions 
on  the  photovoltaic  respease  of  the  surface  at  . 
individual  points  is  used  to  investigate  the 
nature  of  the  aging  and  cheaical  chaages  on 
the  surface.   Characteristic  changes  in  transis- 
tor perforaance  have  be«n  deaonstrated  froa  the 
chargiag  of  passivating  layers  by  electroas  or 
ioBS,  froa  thb  frictional  effects  of  loose  desic* 
cant  under  vibration,  froa  ultraviolet  light, 
and  froa  steep  transients  in  the  non-overload 
range.   In  all  cases,  recovery  occurs  by  a  re- 
laxation aechanisa,  which,  if  traaslated  to  the 
aanuf acturer' s  carefully  planned  aabient  environ- 
aent,  involves  tiae  constants  often  of  days  or 
kionths.  (Muthor) 


AD-403  706     Div.   8,  30 
(TISTP/MFA)  OTS  price  $3.60 

Microwave  Research  last..  Polytechaic  last,  of 

Brooklyn.  N.  Y. 

DUAL  MODE  CONTROL. 

by  Leonidas  M.  Mantgiarls.  26  Dec  62,  25p. 

1104  62 

Great  DA  AR0(D)31  124G144 

Uaclassified  report 

Descriptors:   •Coatrol  systeas,  Chealeals. 
Taaks  (Coataiaers) .  Hixtares.  Faactloas.  Feed- 
back.  Analog  ceapaters.  Switchlag  clreaits. 
Traasieats.  Aaalysis.  Precessiag. 
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DivlBion  8  -  ELECTRONICS  AND  ELECTRONIC  EQUIPMENT 


a  (iapl*  coapeitatioa  seliaM  /or  the  costrol  of  a 
process  is  pr*s«ated.   Tk*  criteria  are  that  the 
process  oatpat  closely  approxiaate  the  process 
iapat  Hkea  tht  latter  is  a  step  aad  that  there  be 
■o  stead/  state  error.   The  reference  process 
chesea  is  that  •/  chealcal  conceatratioa  coatrol 
Eaplojriag  a  coapeasatioa  block  Mith  pure  gaia 
giTes  a  fast  respoase  that  has  a  steady-state 
error.   lategral  coapeasatioa  eliaiaates  the 
steady-state  error,  bat  its  respoase  has  a  very 
sluggish  traasieat  character.   A  svitchiao  ar- 
raageaeat  is  evolved  that  coabiaes  the  desirable 
characteristics  of  both  types  of  coapensatioas 
while  reaoviag  the  uavaated  traits.   This  config- 
■ratlea  is  set  up  on  an  analog  coaputer  and  coa- 
poBBd  resHlts  ahich  satisfy  the  origiaal  criteria 
•re  eapirically  obtained  for  a  plant  of  three 
poles.   This  is  done  for  plaats  of  two  poles  and 
oao  pole  with  equal  success,  exhibiting  the  va- 
lidity of  tha  techaiqae  for  a  geaeral  plaat. 
(Aathor) 


AD-^03  722      Div.   8.  7 
(TISTB/PAB)  OTS  price  $1.60 

Boelag  Scientific  Besearch  Labs.,  Seattle  Mash 
THE  CDBULATIVE  EFFECT  OF  HANOOM  LOSSES  In'a 
TRANSMISSION  LINE. 

tl   £•»'•«•  ■•"«9li«.   Feb  63.  Up.   ■N289; 
01  82  0236  * 

Oaclasaified  report 


All 


lor , 


Descriptersi   •Traasaissioa  lines,  •■eve  trans- 

aissiea.  Staadiag  wave  ratio.  Adaittaace. 
Probability.  Microwaves.  Measure  theory. 
Statistical  faaetioas.  Reflection. 

A  study  was  aad*  of  the  probability  dlstributioa 
ef  losses  froa  refleetioas  at  discontinuities  in 
•  traasaissioa  liae.  oa  the  assaaptioa  that  the 
reflectiea  coeffieiwats  at  the  discontiauities 
have  raadea  phase,  and,  ia  additioa.  randoa 
aagaitudcs  associated  with  aaauf acturing  uncer- 
taiaties  (teleraaces) .   (Author) 


AO-A03  756     Div.   8 
(TISTE/JMS)  OTS  price  $2.60 

Aray  Electroaics  Research  aad  Developaent  Agencv 

Fort  Honaouth,  N.  J.  • 

A  METHOD  OF  BASIC  TEMPERATURE  COMPENSATION  IN 

TRANSISTORS. 

by  Richard  L.  Braydea.   Feb  63.  21p 

DA  Task  3A99  21  003  01 

AEL80L  TR2311 

Unclassified  report 

Descriptors:   •Transistors.  Teaperatnre  sen- 
sitive eleaeats,  Diodes  (Seaiconductor) . 
Teaperature  control,  Silicon.  Electric  ear- 
rents.  Matheaatical  analysis,  Recoabination 
reactions,  Transport  properties,  Teaperature. 
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AD-403  781      Div.   8 
(TISTE/JIM)  OTS  price  |1.60 

Airborae  lastruaeats  Lab.  Inc..  Deer  Park   N 

LOW-NOISE  SMALL-SIGNAL  AMPLIFIER. 

Interia  rept.  3.  26  Jaa-27  Apr  63. 

by  D,  Neaf  aad  P.  Loabardo.  27  Apr  63.  7d. 

Coatraet  N0bsr87556 

Uaclassified  report 

Descriptors:   •Varactor  diodes,  •Paraaetric 
aaplifiers.  Superhigh  frequency.  Ultrahigh 
frequency.  Noise  (Radio),  Gain,  Bandwidth. 
S  band.  Tuned  aaplifier.  Packaged  circuits, 
Attenuators.  Resonators,  Tuaed  circuits. 
Research  was  coatinued  on  the  developaent  of  a 
low  noise,  saall  signal,  varactor  diode  paraa- 
etric aaplifier  operatiag  over  a  raage  of  2  to  ^ 
gc.   Two  single-diode  varactor  aounts,  each 
having  a  ^0-percent  in»tantaneous  bandwidth, 
were  cascaded  to  yield  an  overall  gaia  of  10  db 
froa  2  to  3  gc  (3-db  poiats).   The  noise  factor 
of  these  coabined  aaplifiers  varied  linearly  froa 
1.8  db  at  2  gc,  to  3  db  at  2.8  gc.   The  noise 
factor  above  2.9  gc  peaked  very  sharply  to  about 
5.5  db.   The  reason  for  this  peak  is  not  yet 
apparent.   The  configuration  pf  the  final 
engineering  aodel  was  fixed—four  stages  will 
be  used  and  the  package  will  accoaaodate  either 
the  balanced  or  unbalanced  varactor  aouat 
(Author) 


AD-403  782     Div.   8 
(TISTE/JBM)  OTS  price  $5.60 

Airborne  Instruaents  Lab.,  Inc.,  Deer  Park   N   Y 
FEASIBILITY  INVESTIGATION  OF  DODBLE-CONVERSlON 


PARAMETRIC  AMPLIFIER  OPERATING  FROM 
Quarterly  rept.  ao.  1,  1  Oct-31  Dec 
by  J.  J.  Nhelehaa  aad  A.  J.  Aaselao 

259511 

Coatraet  DA36  039sc  AMCOOO63.  ProJ 


1  TO 
62. 
Jaa 


4  GC. 
63.  1v. 


22^^  02  001 


Uaclassified  report 

Descriptors:   •Paraaetric  aaplifiers,  •Tuned 
aaplifiers,  "Diodes  (Semiconductors).  Band- 
width, Prograaaing  (Coaputer),  Noise  (Radio). 
Broadband,  Frequency  converters.  Modulation 
Arsenic  alloys.  Galliua  alloys.  Packaged  cir- 
cuits, Haveguides,  Capacitance,  Electrical 
iapedaace.  Ultrahigh  frequency,  Superhigh  fre- 
quency, K  band.  Tuned  circuits. 

Research  concerns  the  deteraination  of  the 
feasibility  of  building  a  double-conversion 
paraaetric  aaplifier  to  operate  froa  1  to  ^  Gc 
with  a  ainiauB  gain  of  10  db.   A  theoretical 
analysis  of  the  gain  and  bandwidth  perforaance  of 
a  single-tuned  sua-f requency  reactance  aaplifier 
was  aade.   In  order  to  obtain  results  that  would 
be  valid  over  the  wide  band  of  interest,  it  was 
necessary  to  use  a  coaputer  prograa  to  compute 
the  perferaaace.   The  relative  gain  as  a  function 
of  frequency  for  four  different  loading  condi- 
tions was  coaputed.   These  results  showed  that 
the  best  coaproaise  between  gain  and  bandwidth 
would  result  in  a  aid-band  gain  of  e.75  db  and 
a  3  db  bandwidth  of  2025  Mc.   In  addition  to  the 
single-tuned  analysis,  a  practical  techaique  for 
double-tuning  a  saa-f requeacy  aaplifier  is  dis- 
cussed.  A  static  and  dynaaic  evaluation  of 
presently  available  diodes  was  conducted  to  de- 
teraine  which  diode  would  give  the  ainiaua  noise 
figure  aad  aaxiaua  bandwidth  in  a  K-baad  para- 
aetric aaplifier.   The  dynaaic  characteristics 
were  checked  by  operatiag  a  degeaerate  aaplifier 
at  17.5  Gc.   (Author) 
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AO-^03  791     Div.   8 
(TISTP/JEA)  OTS  price  $1.60 

Naval  Ordnaace  Lab.,  Nhite  Oak,  Md. 

GENERAL  PEKKOKMAT^CE  AND  DESIGN  ODJEC|r,IVES  FOR 

FIELD   TEST   SETS, 

by    John    K.    Davis.    Mar   60,    7p. 

NAVORD    66il6 

Unclassified 


Descriptors:  •Test  sets.  Portable 
panels.  Huaan  engineering.  Structu 
ties,  Heat  exchangers.  Calibration 
eqnipaent,  Test  equipaeat  (Electro 
Structural  parts,  Oesiga,  Environa 

The  perforaaace  and  design  objective 
generally  coaaon  to  all  field-type  t 
veloped  in  the  air  and  surface  weapo 
of  the  Naval  Ordnance  Laboratory  we 
For  aaxiaua  usefulaess  the  objective 
stated  as  specifically  as  possible, 
design  problems  will  require  supplea 
jectives  and  possibly  exceptions  to 
presented.   (Author) 
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AD--;03  809      Div.   8 
(TISTE/OHD)   OTS  price  $9.60 


Radio  Corp.  of  Aaer 
DEVELOPMENT  OF  HIGH 
DEVICES. 

Final  rept..  May  58 
by  H.  Becke.  N.  A 
F.  L.  Vogel.  Feb  63 
Contract  AF33  600  3 
ASD  TDR63  59 


ica.  Soaerville.  * 
TEMPERATURE  SEMI 


-July  62, 
Bosenberg.  N.  Ditr 

IICp. 
7267,  Proj.  AlbO, 


Uaclassified  report 


Descriptors:  ^Se 
diodes,  Galliua  c 
ductors.  Diodes  ( 
Tunnel  diodes,  Tr 
aethods.  Solid  st 


Avalanche 
SeaicOa- 


aiconductor  device 
oapounds.  Arsenide 
Seaiconductor),  Reidtifiers, 
aasistors,  Manuf aciiuring 
ate  physics.  Teape^rature. 


peport 

Coat 
nal    pr 
Elec 

ics)  , 
B^tal 

I 

I  whic 
'jst  se 
■is  pro 
pres 

:  were 

tindiv 

Ctary 
ject 


rol 

oper- 

troaic 

tests. 

h  were 
ts  de- 

graa 
ented. 

ideal 

ob- 
ives 


INDUCTOR 


ek.  aatf 
^ask  ^46002 


i: 


Galliua  arsenide  was  chosen 
aaterial  best  suited  to  aee 
teaperature  operation  becau 
gap  aad  high  electrba  aobil 
galliua  arseaide  has  the  be 
teaperature  operation,  it  d 
tions.  One  of  these  being 
nuaber  of  aajor  differences 
and  coapound  seaiconductor s 
eot  devices  were  developed 
These  include:  switching  d 
rectifiers,  aediua-power  re 
rectifiers,  zenOr  diodes,  t 
transistors,  switching  Iran 
sisters  and  solid  ceraaic  c 
most  successful  were  tunnel 
diodes,  since  they  are  able 
requireaents  ef  soae  specif 
filled  by  similar  germaaium 
(Author) 
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AD-403  816     Div.   8 
ITISTP/JM)  OTS  price  $3.60 

Servoaechanisas.  Inc..  Goleta.  Calif. 

ARMY/NAVY  INSTRUMENTATION  PROGRAM  ORG^J^IC  FILI 

TUNNEL  EMISSION  INVESTIGATION. 

Final  rept.. 

by  Gordon  N.  Steele.   Mar  63,  27p.  R6jl 

Contract  Nonr107600 

Uaclassified 


rr^ert 


Descriptors:   •Dielectric  properties,  •Triodes, 
Instruaentation,  Electronic  equipaent,  Filas, 
Eaissivity. 

Coapletion  is  discussed  of  the  first  phase  of  a 
larger  program  to  investigate  the  feasibility  of 
aakiag  tunnel  eaission  devices  utilizing  an  or- 
ganic fila  dielectric  layer.   The  results  ob- 
tained so  far  are  enceuragiag  in  that  non-linear 
behavior  of  orgaaic  film  configurations  has  beea 
observed  under  conditions  appropriate  for  tun- 
neling.  Mork  is  continuing  to  develop  additioa- 
al  knowledge  in  this  area.   (Author) 


AD-403  833     Div.   8 
(TISTE/CRJ)  OTS  price  $2.80 

David  Sarnoff  Research  Center.  Princeton.  N.  J. 

CESIUM  VAPOR  CATHODE  STUDY. 

Technical  note  no.  3,  15  Dec  62-H  Mar  63. 

by  A.  L.  Eichenbaua.  P.  T.  Salth,  F.  Noraaa.  aad 

H.  Sobol.  U  Mar  63.  22p. 

Contract  AF30  602  2767.  ProJ.  5573,  Task  557303 

RADC  TDR63  138  Unclassified  report 

Descriptors:   •Cesiua  electron  tubes,  •Cathodes 
(EleetroB  tubes).  Electron  guns.  Electron 
beaas,  Electrons,  Ions,  Vapors,  Cesiua. 
Tantalua,  Niobiua,  Teaperature,  Hafniua. 
Diodes  (Electron  tubes).  Electric  potential. 
Electric  currents. 
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approaches  no  the  problea  of  extracting  high- 
ity  electron  beaas  froa  synthesized  plasaas 
under  study:  One  uses  a  coaaoa  surface  for 

ion  and  electron  emission,  the  other  eaploys 
rate  surfaces.   The  first  taatalaa  coaaon- 
ter  hollow  cathode  tube,  desigwated  CE-1 .  was 
leted  and  awaits  testing.   The  cathode, 
gned  to  yield  an  extracted  current  density 
00  aap/sq  ca  was  taken  up  to  its  full  operat- 
teaperature  of  2250  k  twice  duriag  tube 
essing  with  no  mechanical  or  thermal  diffi- 
ies  being  encountered.   Experiments  were 
led  out  on  plasma-cathode  tubes  with  separate 
and  electron  emitters.   These  can  be  operated 
eaperatures  lower  thaa  those  of  coaaon-eait- 
surfaces  since  eech  eaitter  caa  be  optiaized 
rately.   An  extracted  current  density  of  32 
sq  cm  was  obtaiaed  from  the  aperture  ia  a 
ium  electrode  (this  electrode  was  used  for 
act  ionization  of  cesium  and  was  located  op- 
te  an  L-cathode) .  The  synthesized  plasma  in 

tube  became  the  common-emitter  type  since 
thode  evaporants,  which  continually  deposited 
he  niobium  surface,  caused  the  sarfaoe  to  be 

a  good  electron  emitter.  In  another  tube,  a 
ium  surface  was  used  for  cesiua  contact  ioni- 
on  and  a  duo-eai t ter-type  plasaa  was  success- 
y  synthesized.  The  extracted  current  density 
ugh  the  aperture  was  12.3  aap/sq  ca.  This 
ity  should  be  coasiderably  increased  if  excess 

are  provided  in  the  exit  aperture  area  and 
renter  precaution  is  taken  to  avoid  coat'aaina- 

of  the  L-cathode.   (Author) 


AD-ii03  835     Div.   8 
(TISTP/FEM)  OTS  price  $2.60 

Matheaatics  Research  Center.  U.  of  Hisconsin. 

Madisea. 

THE  STEADY-STATE  DIFFRACTION  OF  ELECTROMAJ^TIC 

RADIATION  BY  AN  OBSTACLE  IN  AN  INHOMOGENEOUS 

ANISOTROPIC  CONDUCTING  MEDIUM. 

by  Calvin  H.  Milcox.  Apr  63.  23p.  TSR388 

Contract  DA11  O22ORD2059 

Uaclassified  report 
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Dlvislonr  8  -  ELSCTRONICS  AND  ELECTRONIC  EQUIPMENT 


D*teriptor«f   •ElMtreaagnetic  waves,  vElec- 
troMgictic  fields,  ■ayactic  fieidi.  Eltctric 
fltlds,  raactioat,  Partial  differential 
tqaatieai.  lategratioa,  lategral  eqaatieai. 
laeqatlitiet.  Energy,  Absorptioa,  Eqaatieii. 
Tepelogy.  Seqvencei,  Diffractioa. 

The  diffraetlti  ef  tlae^fearmate  dleetraMfattic 

radlatlea  by  perfectly  eeadaetlag  obttaelea 

iaa*r«*d  la  •■  iakeaeg eaceas,  aaliotrapie,  aoa- 
daetiag  aedlaa  is  discassed.   A  aatlieeatieal 
forMlatioa  of  tie  problea  Is  presented  Mkich  1« 
applicable  to  obstacles  of  arbitrary  shape  aad 
to  a  very  geaeral  class  of  aedia.  aad  the  exist- 
eace.  aaiqaeaess  aad  coatiaaoas  depeadeace  ea 
the  data  of  the  soUtioa  is  deaeastrated. 
(Aathor} 


A0-i03  870     DiT.   8 
(TISTE/CAM)  OTS  price  1^.60 

Ceatre  do  Physiqae  Bleetroaiqae  et  Corpascalaire 

(Praaee). 

RESEAICH  ON  NOISE  IN  CROSSED  FIELD  DEVICES. 

Qaarterly  reft.  ao.  1. 

Jaa  63,  27p.  11971 

Ceatract  »A91  $91EUC202$ 

Daclassified  report 

Deseripterst   *Nagaetroas,  *Radiof requeaty 
aaplifiers.  Electroa  faas.  Cathodes  (Electrea 
tabes),  Electrical  iapedaace,  Slgaal-to-aoise 
ratio.  Coapling  circaits.  L  bead.  Experiaeatal 
««ta.  Mase  shifters.  AtteaH«tioa,  Oscillation, 
Eleetroa  tabes.  Noise  (Radio). 


AD-^3  979     Oir.   8 
(TISTE/JNfi)  OTS  price  $9.60 

Tbeaas,  A.  S.  Inc.,  Boston.  Mass. 
NE«  TECHNIQUES  OF  PATTERN  SHAPING  FOR  LOM  SIL- 
HOUETTE ANTENNAS. 
Final  rept.. 

by  Abdelaear  S.  Tboaas.  Jaa  63,  lOOp.  158  i 
Ceatraet  AF19  60^  i9«3,  ProJ.  4600.  Task  460002 
AFCRL  63  102 

Oaelasslfied  report 

Oeseriptorsi   *Anteana  eonf igaration,  *Dipole 
aateaaas.  Aateaaa  lobes.  Phase  aodalatioa, 
Eleetroaagaetle  fields.  Atteaaatioa.  Aateaaa 
feeds,  latheaatieal  predietloa,  Aaplltade 
aedalatiea,  Aateaaa  radiatioa  patteras. 


The  iafialte 
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•1  radiatioa 
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(Aathor) 


AD-A03   982  Di».      8 

(TISTE/JVS)    OTS    price  $2.60 

Ceatre  Oe   Physiqae  Electroaiqaa   et  Corpascalaire 

(Fraaee) . 

RESEAICB  ON  NOISI  IN  CROSSED  FIELD  DEVICES. 

Qaarterly  rept.  ao.  2. 

■er  63,  20p.  M1010;  445  1069 

Ceatract  0A91  591E(JC2525 

Daclassified  report 


Descriptors 
Attenuation 
Iapedaace  a 
■agaetic  fi 


:   'Electron  tubes 

Standing  wnre  ra 

etching,  Electrica 

elds,  Heasareaeat. 


,  •Noise  (Radio), 
ties,  Palladiua. 
1  properties, 
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done  so  fnr 
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begun.   The 

first 
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For  an 
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is  obs 

the  ta 
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(Aa 

ag  the  requir 
For  reasons 
ially  deslgae 
0  radiation 
s  structure, 
results  show 

electronic  g 
erred  in  the 
be  readily  us 
thor) 


ed  characteristics 
shown,  the  inter- 
d.  was  replaced  by 
easureaent  was 

Hot  tests  have 
that  the  tube 
ain  of  22  db.  ae 
abseace  of  sigaal 
able  for  aoiso 


AD-403  984     Div.   8 
(TISTM/PCR)  OTS  price  $4.60 

Doaeette.  E.  I.  Associates.  lac.  Chathaa.  N.  J. 

A  QUANTITATIVE  STUDY  OF  THE  EVOLUTION  OF  GASES 

FROM  ELECTRON  TUBES  AND  MATERIALS. 

Scieatific  rept.  ao.  4.  18  Sep-18  Dec  62, 

by  N.  J.  Grabbs,  G.  H.  Saider  and  F.  I.  Scott. 

31  Jan  63,  40p. 

Contract  AF19  628  326,  ProJ.  4619,   Task  46190 

AFCRL  63  35 

Uaclassified  report 

Descriptors!   "Electron  tabes.  Gas  aaalysis. 
Mass  spectroscopy.  Spectrua  analysers.  Tracer 
studies,  Deateriaa,  Reliability,  Oeg asif ieatioa. 
Gases. 

This  Hork  is  aiaed  at  achieviag  a  higher  degree 
of  reliability  ia  electroa  tubes  through  a  bet- 
ter uaderstaadiag  of  the  kinds  and  qaaatities 
of  gases  which  occur  in  these  tubes.   A  bakeable. 
ultra-clean  high  vacuua  systea  which  incorporates 
an  oaegatron  aass  spectroaeter  was  constrncted 
for  conducting  these  investigations.   Several 
Aaperex  Type  5894  tubes  were  degassed  by  various 
schedules.   The  puaping  speed  of  the  ion  puap 
was  estiaated  for  aethaae  gas.   Several  diffi- 
calties  with  heatiag  aad  operating  the  tabe  aader 
test  were  resolved.   The  priacipal  gas  evolved 
duriag  dc  boabardaent  of  this  tube  is  hydrogea. 
(Aathor) 


AD-403  986     Div.   8 
(TISTE/JVS)  OTS  price  |7.60 

Ceatre  Do  Physique  Electroaique  et  Corpascalaire 

(Fraaee). 

RESEARCH  ON  NOISE  IN  CROSSED  FIELD  DEVICES. 

Final  rept. 

Sep  62,  48p.  MR929 

Contract  DA91  591EUC807 

Uaclassified  report 

Descriptors!   "Electron  gaas.  *Noise  (Radio), 
■agaetic  flel<fs.  Cathodes  (Electroa  tabes). 
Particle  trajectories.  Differential  equntions* 
Electron  beaas.  Electric  currents.  Teaperature, 


Mork  was  directed  to  a  stady  of  the  anoaaloas 
effects  observedl  la  crossed  field  gaas;  the  acre 
stricklag  effect  is  the  excess  aelse  which  aay 
reach  10  to  the  foarth  power  tlaes  the  theraal 
aoise  of  the  cathode  aad  which  ceases  the  sole 
carreat  ia  optical  systeas.   The  eoadltioas  ia 
which  saeh  a  aoise  appear  are  aew  well  kaown;  the 
spectraa  aad  the  eorrelatloa  ia  the  aagaetic 
field  directioa  have  beea  deteraiaed.   The  theory 
of  the  excess  aoise  has  aot  yet  beea  givea;  the 
experiaeats  doae  show  that  the  aeise  la  the  a»m 


ELECTRONICS  AND  ELECTRONIC  EQUIPMENT  -  Division  8 
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AD-403  987     Div.   8 
(TISTE/JNS)  OTS  price  |5.60 
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Bedford. 


Air  Force  Caabridge  Research  Labs.. 
Mass. 

MODERN  ANTENNAS  FOR  SPACE  COMMON ICATjIONS. 
by  C.  J.  Slettea.   Feb  63,  47p. 
ProJ.  4600 
AFCRL  63  51 

Uaclassified  jseport 

Descriptors!   *AateBaas,  Aateaaa  cAafigara- 
tioas.  Leas  aateaaas.  Parabolic  aatieaaas, 
Aateaaa  lobes,  Aateaaa  feeds.  Aateaaa  aasts. 
Scaaalag.  Radio  iaterf eroaeters.  Phase  shifters, 
Happiag,  Radio  astroaoay.  Space  eo^Haicatioa 
systeas. 


r 


Research  treads  ia  aateaaa  deslga  stness  the 
probability  that  space  coaaunlcatloa  and  detec- 
tion fuactions  of  fature  systeas  will  depend  ob 
glant-apertare  aBteaaas  operatiag  at  several 
hundreds  of  aegacycles  per  secoad.   jThe  deslga 
priaciples  aad  aerits  ef  large-acreaae  aateaaas 
sach  as  sphericel  reflectors,  paraboDLoidal 
reflectors,  parabolic  eyliader  aateafsas,  flat 
aateaaa  arrays,  aad  iaterf eroaeters  lare  reviewed, 
with  particalar  atteatioa  to  the  aew|  paltiplate 
aateaaa  deslga.   The  eleetroalc  scaaalag  aethods 
of  aateaaas  aad  arrays  that  are  coapkired  iaelade 
soae  advaaced  deslgas  for  aoaliaeer  antennas. 
New  techniques  of  aultibeaa  geaeratibn  and 
antenna  pattern  optiaisation  are  saggested  for 
iaproviag  the  epertare  efflcieacy  and  inforaa- 
tion-gatherlag  capacity  of  fatare  ratio  aad  radar 
space  telescopes.   To.  achieve  these  nad  other 
desirable  iaproveaeats  ia  the  perfornaace  of 
space  aateaaas.  fecal  regioa  researe|i|  is 
iaportaat.   (Aathor) 


»D-404  048     Div.   8,  28,  30 
(TISTE/OHD)  OTS  price  $9.60 


^eronutronlc,  Newport  Beach,  Calff. 

RESEARCH  ON  BTAX  TYPE  ELEMENTS  AND  4$$0CUTED 

CIRCUITS  (BIAX  PERCEPTRON). 


Annual  saaaary  rept. 
by  J.  K.  Hawklas,  C. 
Stafford.  31  Jaa  63. 

Contract  Nonr291300 


1  Feb  62-31  Jan 
J.  Munsey,  and 
123p.  U2111 


^3, 


Unclassified  f tpert 


Descriptors!      •Artlfletsl    Intell Igelce, 
'Bionics,    •Learning,    Electrical    netfierks, 
Coapater    logic,    Coaputers,    Slaalatjba,     Alge- 
bres,    Maehtaes.  ' 


Based  apon  the 
following  thre 
fundaaeatal  to 
learning,  have 
network  cnpeci 
end  (3)  lenst- 
body  of  experl 
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coaperison  for 
a  listing  of  a 
aechenlsatlons 
varlebles  was 
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relative  leern 
difficulty,  nn 
therefore  repr 
experlaental  r 
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four-Input  fun 
Experlaents  on 
were  conducted 
constructed, 
other  slaulati 
priaciples  wer 
of  network  lee 
end  hand  slaul 
ly  described  a 
(2)  network  se 
adaptation.   ( 


experlaental  work  reported,  the 
e  principles,  which  nppear  to  be 

successfal  aultl-elcaeat  aetwerk 

been  foraalated!  (1)  excess 
ty,  (2)  network  self-CTalaation, 
effort  edaptatlon.   A  consistent 
aental  evidence  supporting  these 

been  developed.   A  parallel  logic 
been  developed  which  aakes  possible 

aechantxat ion  of  large  learning 
order  to  provide  n  ,stsndnrd  of 

aaltl-eleaent  learning  networks, 
11  possible  linear-Input  logic 

of  functions  through  four  inpat 
prepared.   Based  u'poa  this  list, 
be  arranged  in  soae  order  of 
Ing  difficulty.   The  function 
d  possible  foras  ef  aechenlsat loa, 
esents  a  standard  against  which 
esults  on  specific  functions  and 
ds  any  be  coapared.   The  list  of 
ctlons  Is  presented  In  the  Appendix. 

lesrnlng  In  aultl-eleaent  networks 

on  the  learning  aachlne  previously 
Bssed  upon  these  experlaents.  aad 
ens,  new  learning  network 
e  foraalated.   The  aew  prinelples 
rning  were  redaced  to  specific  fora 
sted.   The  principles  aay  be  brlef- 
S!   (1)  excess  network  capacity, 
If-evaluatlon,  and  (3)  least-effort 
Author) 


AD- 404  049     Div.   8.  26 
(TISTE/CAM)  OTS  price  $3.60 

Crocker  Burbaak  aad  Co.,  Assa.,  Fitchburg,  Mass. 

PRODUCTION  ENGINEERING  MEASURE  ON  CAPACITOR 

PAPER. 

Fiaal  technical  rept..  23  Juae  61-23  Mar  63, 

by  C.  E.  Cashaan  aad  J.  D.  Stacy.  23  Mar  63,  32p. 

Ceatract  DA36  039sc65970 

Uaclassified  report 

Descriptors!   •Paper  capacitors,  epaper,  •laaa- 
facturlag  aethods,  Preductioa,  Military  require- 
aeats.  Qaality  coatrol.  Reliability,  Electrical 
properties,  PH.  Chlorides,  Metals. 

A  coapreheasive  saaaary  is  presented  on  the 
engineering  production  aeesure  to  produce  paper 
capecitors.   Fourteen  (I4)  production  lots  ef 
0.00025  ia.,  1.00  deasity,  DC  capacitor  tissae 
were  experiaeatally  aaaafactared.   The  eheaieal 
aad  electrical  evaluatioa  of  these  paper  lots 
iadicates  aeaas  have  been  found  to  iaprove  the 
operetionel  reliability  of  ailitary  DC  capacftora. 
(Author) 


AD-404  063     Div.   8,  5 
(TISTE/CAM)   OTS  price  |19.75 

Melpar  lac,  Falls  Church.  Va. 

ENGINEERING  EVALUATION  OF  U.S.  ARMY  SIGNAL 

CORPS  AUTOMATIC  ELECTRONIC  TELEPHONE  SNITCHING 

AND  AUXILIARY  EQUIPMENTS.   VOLUME  III.   TEST 

RESULTS. 

Fiaal  rept. .  Aaaex  P. 

Aug  62,  1v. 

Contrect  DA36  039sc80543 

AEPG  ETA10 

Uaclessified  report 

Descriptors!   •Eleetroalc  switches,  •Telephoae 
equlpaeat.  Haltichaaael  telephoae  systea. 
Traasistors,  Portable,  Operatioa.  Test  aethods. 
Multiplex,  Telephone  lines.  Field  wire.  Radio 
equipacnt.  Teletype  equipaent.  Facsiaile  equlp- 
aeat. Data.  Troposphere.  Scattering.  Signal-te- 
Boise  ratio,  Electrical  iapedaace.  Sensitivity, 
Radio  iaterference.  Noise  (Radio) ,  Phase  dis- 
tortiea,  Autoaatic. 
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Diyision  8  -  ELECTRONICS  AND  ELECTRONIC  EQUIPMENT 


AO-^04   066 
(IISTE/CAM) 


DiT.      8 
OTS   pries  12.60 


HflttingtioHs*  Electric   Corp.,    Vathingtoa.    D.    C 
HIGH  CU8BENT  AND    HIGH   VOLTAGE   SILICON   CONTROLLED 
BECTiriESS. 

Jt«-31  iar  63. 


Qaartarly  r»pt.  3,  1 
31  lar  63.  I6p. 
Ceatraet  N0bir876^7, 


ProJ.  SR0080301  Task  9348 
Daclaatifivd  raport 


Daseriptort:   •Kectifiers.  •Power.  Electric 
potaatial.  Electric  earrests.  Teaperatara, 
Qaality  coatrol.  Coaf igaratioa,  Electrical 
properties,  Eaeapsylatioa,  Alloys.  Tables, 
Test  aatkods.  Sarfaee  properties.  Silicoa. 


Beth  craeible 
crystals  were 
tke  ialtial  st 
Evalaatioa  dat 
preseeted.   Hi 
device  structu 
acted.   Saaple 
coaplete  evalw 
geaaratiea  of 
Seae  probleas 
described.   El 
prototype  saap 


(Aa 


totyp 
thor) 


growa  aad  float-soae  silicoa 
received  aad  processed  through 
ages  of  dOTlee  fabricatioa. 
a  OB  both  types  of  aaterial  are 
nor  Bodificatio^  of  the  basic 
re  aad  eacapsallTioa  desiga  are 

fabricatioa  directed  toward  aore 
atiea  of  tke  device  desiga  aid 
state-ef-art  saaples  is  discussed. 
wkick  arose  dariag  this  work  arc 
ectrical  evaluatioe  data  oa 
las  (encapsalated)  are  glvea. 


AD-40i  067     Oiv.   8 
(TISTI/CAI)   OTS  price  |3.60 

■icreaega  Corp.,  Veaice,  Calif. 

C-BAND.  WIDEBAND  SOLID  STATE  AMPLIFIES. 

Plaal    techaical   rept.. 

by   larvey   ■.    Eadler.    Jae    63.    32p. 

Coatract   AF30   602   2525.    ProJ.    5373  Task   557301 

lAOC  TDK  63  110 

Oaclassified  report 

Deserlptersi   •Paraaetric  aapliflers.  •Tuaed 
aapUfiers.  C  bead.  Broadband,  Microwave 
aapliflers.  Baadwidth.  Gala.  Noise  (Radio], 
Matkeaatical  aaarjrsis.  Solid  state  physics, 

Varactor  diodes. 

A  pregraa  is  preseated  to  develop  two  experi- 
aeatal  aodels  of  a  low  aoise  diode  paraaetric 
aaplifier.   The  first  aaplifier  is  fixed  tuaed 
with  aa  iastaataaeons  aaplifying  baadwidth  froa 
^000  to  6000  ac.  aad  the  secoad  is  to  have  aa  ia- 
staataaeoas  baadwidth  of  15  « .  electronically 
tuaable.  froa  ^000  to  6000  ac.   Both  units  are 
to  have  aoise  figures  aader  3  db  across  the 
specified  frequency  raage.   la  addition,  both 
aaits  are  to  have  high  operatloaal  stability, 
large  dyaaaic  raage.  freedoa  froa  sparious 
respoBses.  aad  be  applicable  to  either  pulse  or 
ceatiaaoBS  wave  (ew)  sigaals.   It  was  shown  that 
both  aapliflers  are  theoretically  Halted  by  the 
baadwidth  of  the  aaplifier  sigaal  circuit,  and 
2000  ac  raage  was  not  to  be  expected  froa  either 
unit.   Best  results  obtained  froa  the  broadband 
unit  are  900  ac  baadwidth,  at  12  db  gaia,  and 
about  600  ac  bandwidth  at  17  db  gain.   The  elec- 
troalcally  taaable  nait  will  tune  aboat  900  ac 
at  20  db  gala,  with  additional  qualifications 
that  are  discussed  in  the  report.   Noise  figures 
are  under  ^  db  at  all  frequencies,  with  a  alniaua 
aoise  figure  of  2.5db  achieved  in  both  aapliflers 
at  certaia  frequencies.   The  remainder  of  the 
electrical  specif Icatioas  have  been  achieved,  and 
are  discussed.   (Author) 


AD-iOi  088      Dlv.   8,  26   « 
(TISTB/CAM)  OTS  price  •2.25 

Sparry  Cyreseepe  Co..  Great  Neck,  N.  Y. 
CERAMIC-HBTAL  SEALS  FOR  HIGH-POHER  TUBES. 
Fiaal  teckalcal  rept.  10  Apr  61-31  Oct  62. 
by  C.  Jokasea.  I.  Haraska,  S.  Cole.  K.  Stykr 
aad  B.  Ckeatkaa.  Jaa  63.  86p.  NA8250  8331 
Ceatraet  AF30  602  2371.  ProJ.  5573.  Task  557303 
RAOC  TOR63  43         Daelasslfletf  report 

Descriptors:   •Metal  seals.  •Ceraaic  aaterials. 
•Haaufaeturiag  aetkeds,  QBBlity  ceatrel. 
Fallare  aeekaaias.  Reliability.  Bleetroplatiag. 
Siateriag,  Braaiag,  Coatiags.  Life  expectaaey. 
Processlag,  Eleetroa  tabes. 

Variables  associated  wltb  tke  fabricatioa  of 
aetal-to-ceraaic  seals  were  iavestigated  to 
uaderstaad  tke  aechaaisas  of  failures  aad  to 
iaprove  aaauf acturiag  processes.   Tke  prograa 
priaarlly  iavolved  aa  exteasive  reliability 
study  la  wkick  eeraaia  bodies,  aetalllBlag  aix- 
tares,  platiag.  siateriag,  brailag.  aad  etker 
saaliag  practices  were  statistically  evaluated. 
Eaviroaaoatal,  life,  aad  leak  patk  studies  sup- 
ported tke  priaary  lavestigatloas.   Recoaaeaded 
aaaufacturlag  procedures  aad  coatrels  were  ia- 
eerporated  late  a  aaaual  oa  aetal-te-eeraaic 
sealiag  techaiques.   Aa  operatiag  aoapuapiag  ioa 
gage  was  coastructed.   (Author} 


AD-40A  09  5      Dtv.   8 
(TISTE/JBM)  OTS  price  $i.60 

Naval  Ordnance  Lab.,  Corona.  Calif. 

PROPERTIES  OF  M  IN  T  UL'R  IZED  TUNNEL  DIODE  CtBCOTTS 

*T  HrCROWAVE  FREOt'ENC  TES, 

by  R.  W.  Yancey.  1  Apr  63.  38p. 

N4VNEPS  8U4 

Unclassified  report 

Descriptors!   ■Tunnel  dtodes.  •Circuits, 
•Radio  receivers.  •Mlcroaiai atartiat Ion  (Elec- 
tronics), "Radio  receivers.  K  band,  Extreaely 
high  frequency.  Superhigh  frequency,  Radiofre- 
quency  aapliflers.  Video  aapliflers,  Traasis- 
tors.  Noise  radio.  Detectors,  Microwave 
aapliflers,  Broadbaird.  Microwave  frequeaey. 

Tke  state  of  ttf   art  of  sealeoadweter  devices, 
especially  tuaael  diodes,  is  suck  tkat  it  Is 
presently  feasible  to  construct  saall,  seasitive, 
low-power  taned  RF  alcroaave  receivers  ap  to  aad 
laeluding  K-baad  frequencies  using  only  sealcon- 
ductors  as  the  active  eleaeats.   Such  a  receiver 
Might  use  tunnel  diodes  as  the  RF  aaplifier  and 
detector  and  a  transistor  as  the  video  aaplifier. 
Receiver  circuits  of  this  type  are  shown  to 
operate  with  a  noise  figure  on  the  order  of  5  db 
at  frequencies  at  10  Gc  and  above.   Experiaents 
iadicate  that  tunnel  diode  operation  at  higher 
frequencies  is  possible,  but  the  tunnel  diodes 
should  be  physically  Integrated  Into  the  aicro- 
wave  structures  for  practical  operation  at  35  Gc. 
Tunnel  diodes  are  very  proalslno  where  low-level, 
broadband  signals  are  needed.   (Author) 


AD- 40^  096      Div.   8.  26 
(TISTE/CRJ)  OTS  price  $1.10 

ITT  ladustrial  Labs.,  Fort  Vayne,  Ind. 

PRODUCTION  ENGINEERING  MEASURE  FOR  TYPE  FM-202 

BARRIER  GRID  STORAGE  TUBE. 

Quarterly  progress  rept.  no.  6,  1  Oct  62- 

31  Dec  62, 

by  J.  M.  Abrahaa.  10  Apr  63.  7p.  S3235A 

Coatract  DA36  039sc85967 

Uaclassified  report 


ELECTRONICS  AND  ELECTRONIC  EQUIPMENT  -  Division  8 


Descriptors:  •Storage  tubes,  •Martaf acturiag 
aethods,  Electrodeposi t ion,  Dielectric  filas 
Bonding,  Electrodes,  Nickel,  Production. 


Efforts  were  continued  on  a  producti 
lag  aeasure  for  the  FM-202  barrier 
tube.   Testiag  was  coapleted  oa  the 
lag  saaples.   laproved  processes  on 
trophoretic  deposition  of  the  SG-67 
appreciably  reduced  the  nuaber  of  bl 
the  target  surface.   The  use  of  nic_ 
in  place  of  the  copper  seed  aesh  has 
a  greater  yield  of  good  targets.   ( 
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AD-40A  098      Div.   8.  25 
(TISTE/OHD)  OTS  price  $U.  50 

Microwave  Lab.,  Staaford  U. .  Calif 
THE  THEORY  AND  APPLICATION  OF  SOME  Ti^kNSVEBSE- 
KAVE  INTERACTIONS. 
Techaical  rept . , 
•by  Russell  E.  Hayes.  Apr  63.  207p.  1 
Coatract  Noar225^8,  ProJ.  NR373  361 

Uaclassifiad 

Descriptorsi  •Travel  lag-wave  tube 
theory.  Microwave  aetworks,  Freque 
pliers.  Baadwidth.  Cavity  resoaato 
aatical  aaalysis,  Coupliag  circuit 
beaas. 

The  results  of  a  theoretical  and  expi^iaeatal  ia- 
vestigatloa  of  traasverse-wave  coupl«»s,  aad  of 
frequeaey  doublers  eaployiag  these  copiers  in 
coajuactiea  with  a  resoaaat  quadrupoij^  circuit. 
are  described.   The  theory  of  both  t^iveliag- 
wave  aad  resoaaat  coaplers  is  develod#d  ia  detail 
10  that  the  slgaificant  characterist i^<s  of  the 
coupliag  iateractioas  are  described  H    teras  of 
knows  quaatities.   The  coupled  aode  theory  was 
extended  to  include  twisted  t raasverM-wave 
couplers  with  a  resultiag  clarif icat i^a  of  this 
iaportaat  class  of  iateractioas.   The  theory 
shows  that  the  travel  lag-wave  coupler|«  aay  have 
s  large  bandwidth  but  generally  tend  to  be  quite 
long  due  to  the  low  interaction  iaped«nce  charac- 
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teriziag  this  type  of  circuit.   Much 
coupliag  per  uait  leagth  is  obtaiaed 
of  resoaaat  circuits  with  a  resulting  .»v.» 
i«  the  length  aad  bandwidth  of  the  coMpler   The 
type  of  coupler  to  be  used  in  a  partiioular  device 
depends  upon  the  requireaents  and  resjtrictions 
involved.   An  experiaeatal  study  of  sloiae  of  the 
coupliag  and  frequency  doubliag  scheaHs  de-scribed 
in    the  theoretical  aaalysis  was  carriiad  out    In 
the  course  of  this  work  several  aew  tUes  of 
traasverse-f ield  coupler  and  quadrupo&W  circuits 
•  ere  iavestigated  aad  fouad  to  be  of  biraclical 
iwportaace.   The  experiaental  results  were  in 
good  qualitative  agreeaent  with  the  i Mory 


*D-A04  184      Dlv.   8 
(TISTE/JMS)  OTS  price  $3.60 

Advanced  Electronics  Center.  General  t   ectric 
Co..  Ithaca,  N.  Y. 
SWITCH  MODULUION  TECHNIQUES. 

Quarterly  progress  rept.  no.  3,  1  Feb-j)0  Apr  62, 
by  Franc  I sc  C.  Schwarx.  30  Apr  62,  30f . 
Contract  D436  0398c87353,  Task  3A99  Oq  002  05 

Unclassified  riport 

Report  en  features  of  the  freqaency-ac 
>elf-ttabiltiing  power  aodulater. 

Descriptors:   'Power  supplies,  •SwI 
cults,  Cnaputer  loale.  Integrators 
Inverters,  Diodes  (Sealconductor) , 
Voltage  regulators,  Transforaers,  S 
devices. 
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The  saturable  reactors  were  replaced  by  an 
electronic  integrator,  siaulating  operatloa  of 
the  saturable  reactors  with  an  laproveaent  in 
accuracy  of  roughly  two  orders  of  aagnitude. 
The  entire  control  systea  was  redesigned  and 
reduced  to  practice  following  the  discovery  of 
Insufficient  accuracy  In  functional  aspects, 
which  were  not  apparent  with  operation  of 
saturable  reactors.   A  breadboard  of  the  260- 
watt  unit  except  feedback  and  reference  sources 
was  established  and  brought  to  operation.   An 
aatoaatic  adjustaent  of  the  systea  to  the  two 
line  voltages  In  question,  115  and  230  v  ac 
respectively,  was  devised.   Electrical  and 
■  echaaical  .design  of  units  was  completed  and 
acheaatlcs  established.   Physical  construction  of 
experiaental  units  Is  well  advanced.   Prellainary 
test  data  of  the  260-watt  experiaental  model  ia- 
dicate that  all  of  the  goals  of  this  contract 
should  be  attainable.   An  active  filtering  ef- 
fect of  the  FM-SS  power  modulator  In  excess  of 
three  was  achieved,  as  expected,  and  secures  the 
weight  and  sise  reduction  of  the  bulky  dc  filters 
by  a  comparable  factor.   Weight  and  size  re- 
duction of  the  power  transforaer  by  application 
or  Inversion  techniques  exceeds  expectations,  and 
reduces  this  to  a  secondary  problea.   (Author) 

AD-404  185     Div.   8 
(TISTE/JMS)   OTS  price  $3.60 

General  Electric  Co.,  Schenectady,  N.  Y 

SILICON  PLANAR  EPITAXIAL  TRANSISTOR.  TYPE  2N2193 

Quarterly  rept.  no.  3,  31  Oct  62-31  Jaa  63. 

31  Jan  63,  1v. 

Contract  DA36  039sc86727 

Unclassified  report 

Report  on  Production  Eagineeriag  Measure. 

Descripterst   •Transistors,  Vapor  platiag, 
Vacuum  apparatus,  Silicon,  Chemical  milling 
Bonding,  Cleaning,  Alloys,  Boron,  Phosphorus. 
Diffusion,  Reliability  (Electronics),  Measure- 
ment, Manufacturing  aetbods. 

Contents: 

laproved  iCPR  resolution 

Contact  evaporation  and  alloying 

Collector  etching 

"^oron  diffusion 

Phosphorus  diffusion 

Collector  Contact  to  the  header 

Interconnections 

Reliability  Measureaent 

Inspection  and  quality  coatrel  plan 


AO-404  234    Dlv.   8 
(TISTE/JMS)  OTS  price  »4.60 

Scripta  Techalca,  Inc.,  Washington.  D.  C. 

SURVEY  OF  VACUUM  PHOTOTUBES, 

by  Yu.  Luk'yanov.  1962.  1v.'t1678 

Unclassified  report 

Traas.  froa  Jal.  of  Technical  Physics.  13:1-2 
pp.  3-34,  Rasslan.  ,      j.     <. 

Descriptors:   •Phototubes,  Glass,  Cesiua  coa- 
•  pounds.  Oxide  cathodes,  Antiaeny  alloys 
Photoconductivity.  Cathodes  (Electron  tubes) 
Cesiua  electron  tubes.  Anodes  (Electron  tube) 
Life  expectancy.  Electrical  properties.  Manu-^ 
facturiag  aethods. 

Caatentst 

Procedures  for  aanufactarlng  photetubet 

Design  of  phototubes 

Luainous  characteristics 

Electrical  characteristics 

Appllcatlaa  of  phototubes}  rafereace  data 
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AO-40^   269  Dlr.      8 

(TISTE/OHD)    OTS  price   $18.00 

Cl«ctr*a   Physics  L«b..    0.    of  UchlgaB,    knm  Arbsr. 

IFriCICNCT   AND   STAtT-OSCILLATION   CONOITIONS    Il« 

NONONIFORM  BACKNAROHIAVE   OSCILLATORS, 

by    G«*rge    I.    Ha44«d.      lar  63,    262p.    05670  1T| 

TR61 

C«atract  DAi9  186AMC68,  Pr*J.  05670 

Oiclasslfled  r«p«rt 

Daetaral  thasli. 

Oaacrlptorst   •Backnard-vave  ••cillatort, 
•Elactroa  t«bes.  Effect Iveneas,  Electraa  baaaa, 
Circaiti,  Caapllag  circaiti.  Field  theary. 
Oseillatiaa,  Eleetroaagnet ic  vavea,  Nealiaear 
•yataaa,  HatheBatieal  aaalysls,  S  baad, 
Caapatars,  Tkaary,  BaekMard-«aTe  tabes. 


Tka  affect  af  several  kiads  af  naaanlforaiti 
ia  tka  clrcalt  pkase  velecitjr  and  beaa  potea 
ea  tbe  start-osci llatioa  conditions  of  an  0- 
BMO  Mere  investigated.   Tke  nonunif orait ies 
inclade  linear,  qaadratic  and  exponential  ci 
phase  velocity  tapers  and  linear,  qaadratic, 
exponeatial  aad  siaasaldal  voltage  gradients 
is  shaaa  that  aadar  certain  conditions  the  t 
aay  be  ettplayed  to  either  redace  the  start- 
oseillatiaa  earreat  or  to  sappress  baekward- 
oseillatiaas  in  forward-wave  aaplifiers.   CI 
phase  velocity  tapers  for  achieving  phase- 
facBSiag  aad  thas  eahaaeiag  the  efficiency  o 
0-type  BVO's  are  derived.   Eaplaylng  such  a 
circait  taper  ia  an  experiaental  S-band  BMO 
resalted  ia  efficieaey  iaproveaent  factors  o 
1.2  to  2.0  ta  1.0  over  a  freqaency  range  of 
to  4.0  ge.   Efficieaey  eahaaceaent  throagh 
atllliatlea  af  aaltisegaeat  depressed  collec 
Is  lavastlgated.   Optlaaa  collector  segaent 
voltages  for  achieving  optiaaa  efficiencies 
aadar  typical  operating  canditions  were  dote 
ained  aad  are  presented.   The  utilisation  of 
banched  beaas  in  BNO's  is  caasidered  and  the 
effect  on  the  start-oscillatiaa  canditions  s 
ifficlaacy  is  deteraiaod. 
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A0-40i  U7  Div.      8 

(TISTI/JVS)    OTS  price  $2.60 

Electrical   Cagiaeeriag  Rasaare'k   Lab.,    0.   af 

Texas,    Aastia. 

HIGH  ALTITDDE   BICHOVABIATIONS   WITHIN  THE  ATBOS- 

PHUE'S   RADIO   REFRACTIVE-INDEX    PROFILE, 

by  A.    P.    Daaa   aad   6.    B.    Walker.    28   Feb   63,    22p. 

6    52 

Coatraet  AF19  604  8038,    PraJ.    563I ,    Task    56310* 

AFCRL  63   71 

Oaclassified  report 

Descriptors t   "Ataaspkere,  •Radia  slgaals, 
•Rafractaaeters,  Flight  paths,  Recordiag  sys- 
teas,  Freqnency,  Parachate  daseeats,  Tea- 
peratare,  Errors,  Pressare,  Radiosoades, 
Phase-locked  coaaaaieat iea  systeas,  Telaa* 
eteriag  receivers.  Refractive  iadex, 
Ballaaas. 

Obsarvatlaas  af  cartaia  pleraaeale  flaetaatiaas 
la  the  radia  ladax  af  refractiaa  af  the  earth's 
ataasphere  are  prasaatad.  The  aeasareaeats  are 
aalqae  ia  that  the  height  profile  has  beea 
eaat  iaaaas-ly  detailed  ta  aae  part  ia  a  ailliaa 
with  a  reaate-aperatiag,  400-ac  refractaaeter. 
Data  are  iasaffieleat  to  reach  aay  statistical 

tarbaleat  stractara  withla  the  height  profile. 
A  Halted  aaaaat  af  data  ahaw  the  exearsiaas  ia 
ladax  absarvad  ta  50,000  feat.   (Aathar) 


AD-^04  472        Dir.   8 
(TISTl/LBH)  OTS  price  $3.66 

Air  Farce  Caabridge  Research  Labs.,  Bedford, 
Matt.  i 

ENVIRONMENT  SENSING  -  A  NEN  APPROACH  TO  THE 

DESIGN  OF  AN  ELECTRONIC  AID  FOR  THE  BLIND. 

Research  aate, 

by  Valtea  B.  Bishop.  Bar  63,  26p. 

PraJ.  4608 

AFCRL  63  64 

Oaclassified  report 

Descriptors:   'Bioaics.  ■Bliadaess,  Pattera 
recogaitioB,  $entory  aechanisas,  Artificial 
iatelligeace,  Cyberaetics,  Prosthetics,  Haaaa 
e'agiaecriag.  Light,  Solid  state  physics. 

Eaviraaaeat  saasiag  is  defiaed  ai  the  collectiag 
of  safficieat  iaforaatiaa  ia  aseable  fora  coa- 
ceraiag  oae's  eavironaent  to  perait  safe  ao- 
bility.   Priaary  eaphasis  is  placed  apoa  the 
design  of  a  device  suitable  for  use  by  the  bliad. 
Several  other  laportaat  applicatiaas  await  ita 
coapletioa.   It  is  assaaed  that  eaviraaaeat 
aeasiag  shaald  be  accaaplished  with  passive 
devices,  that  is,  no  transaitters  or  special 
light  saarces  shaald  be  aeeded,  aad  that  the 
eaviraaaeat  seaaiag  device  ahoald  pradace  ao 
degradatiaa  of  the  sease  of  haariag.   Two  de- 
vices are  deacribedt  one  accepta  light  approach- 
ing over  a  very  saall  solid  angle;  the  other 
accepts  light  over  a  reasonably  large  but  adjust- 
able solid  angle.   The  geoaetrical  probleas 
associated  with  the  use  of  these  seasors  are 
discussed.   Eavironaent  sensing  is  described  ia 
teras  af  elevea  siaple  prableas  saitable  for  a 
thearetical  aeehaaical  aaa  (aachiae)  ta  salve. 
A  bliad  haaaa  being  shoald  be  able  to  solve  at 
least  these  elevea  probleas  if  provided  with  a 
saitable  traasducer  for  relaying  the  iafor- 
aatioa  to  his  brain.   A  transdacer  uslag  the 
sense  of  teach  is  saggested  as  beiag  aast  de- 
sirable.  Both  the  sensing  device  aad  the  traas- 
ducer appear  to  be  physically  realisable  with 
solid-state  electroaic  cireaitry.   (Aathar) 


AD-404  476     Div.   8,  6 
(TISTP/JEA)  OTS  price  $3.60 

Electroaic  Defease  Lab.,  Bonataia  View,  Calif. 

IMPROVEMENT  IN  GAUSSIAN  SIGNAL  PERCEPTION  BY 

DETERMINISTIC  SIGNAL  INJECTION  AND  HARMONIC-ZONE 

DETECTION, 

by  Arthur  Neiaar  aad  Nilliaa  R.  Kallj.   8  Fab  63, 

28p.  M  531 

Caatraet  DA36  039se87499 

Oaclassified  report 

Deseriptorsi   *Phase  detectors,  *Noise  (Radio), 
*Radio  slgaals,  Aaplltada  aodalatioa,  Narrow- 
baad,  Fraqaaacy  aaltipliars,  Sigaal-ta-aeisa 
ratio,  Baad-pass  filters.  Broadband,  Liaitars, 
Radiof reqaeacy  aaplifiers.  Test  equipaent 
(Electroaics) ,  Noise  gaaaraters,  Eaargy,  Nalsa 
aaalysers,  Datectioa. 


ELECTRONICS  AND  ELECTRONIC  EQUIPlMlENT  -  Division  8 


Aa  axperiaeatal  iavastigati 
aarrowbaad,  Gaassiaa  slgaal 


stiff  liaitar.  aad  a  haraoa 
vastigatad.  The  techaiqaa 
gross  phase  eharacteristles 
ia  the  perceptioa  process, 
saw  technique  with  eaargy  d 
slgaal  perception  at  3-db  1 
perceptioa  probabilities  gr 
fixed,  falsa-alara  prababil 
1/10,000.  1/100.000,  aad  10 
pewar.   (Aathar; 


oa  af  parcaptioB  of 
s  was  perforaad.   A 
roaee  siaa  wave,  a 
ie-soaa  filter,  was  la- 
used  both  eaargy  aad 
of  the  Gaussian  slgaal 
The  eoaparlson  of  thia 
etection  showed  equal 
ewer  S/N  ratloa  for 
eatar  thaa  0.5  at 
itlas  af  1/1000, 
ta  the  aiaas  6tfe 


AO-404  484       Dir.   8,  30 
(TISTE/JWS)  OTS  price  $19.75 

New  York  0.,  N.  Y. 

PROCEEDINGS  OF  THE  HIGH-POMER  MICROMVE  TUBES 

SYMPOSIUM  HELD  AT  THE  HEXAGON.  FORT  MONMOUTH, 

NEM  JERSEY  ON  25  AND  26  SEPTEMBER  19162.  VOLUME  I. 

1963.  319P. 

Coatraet  DA36  039se89076 

Uaelasslfied  report 

Descriptors!   •Electraa  tabes,  •litrowave 
aaplifiers,  •Syaposia,  Klystroas,  Modulators, 
Electros  beaas,  Travellag  wave  tablas^  Teapera- 
tare.  Waveguide  windows.  Power,  Walvegaides, 
Microwave  frequeacy.  | 

Coateatsi   A  braadbaad  aegawatt  kollldw-beaa 
aalticavity  klystroa;  Tka  aalt iple-bjaaa  travel- 
iag-wave  klystroa;  Tke  desiga  of  widie-baad, 
traveliag-wave  klystraa;  Madalatar  diesiga  coa- 
sideratioas;  Saper-power  geaeration  by  liaear 
beaa  tabes;  The  biased-gap  klystroa;  The  electro- 
aagaetic  aapnfyiag  least  progress  and  poteatlali- 
ties;  laproved  perforaance  characteristics  of 
aegawatt  TWT' s;  A  aegawatt,  X-baad,  BTWT  aaplifier 
with  ^e%   baadwidth;  High-power  CW  aaplifier  for 
50-56  Gc  freqaeaey  raage;  A  100-«c,  Mgh-power,* 
backward-wave  oseillatar;  Ckaracteriiatics  of  kigk- 
perveaace,  kollow-beaa  gaas  far  superpower 
tabes;  Applicatioa  of  aagaetroa  injettion  guns 
ia  kigk-power  aicrowave  tubes;  Tke  ctirreat  aad 
velocity  distribatioas  in  a  veloci ty«-aodulated, 
BriUoaia-focHsed  electroa  beaa;  Meaa^ureaent  of 
the  sarface  teaperature  of  a  solid  uMer  electroa 
boabardaeat;  Design  for  a  broadbaad,  S-baad,  very- 
high-power,  crossed-field  aaplifier ;{  High-poNer 
waveguide  wiadows;  Super-power  resoa^t  riag; 
High-average-power  aicrowave  wiadow  btudy  at 
L-baad;  Dual  stage  aaplitroa  for  sup^tr-power . 


AD-404  497       Div.   8.  25 
(TISTE/JBM)  OTS  price  $4.60 

Raytheoa  Co.,  Walthaa,  Mass. 

HIGH  FREQUENCY  TUNNEL  DEVICE  STUDY, 

by  J.  Lavine  and  W.  Feist.   Dec  62]  t^p 

Contract  AF30  602  2673.  ProJ.  4506,  fas 

BADC  TDR63  33  | 

Daclassifiei  report 

Descriptors:   •Microwave  aaplifier^^  •Cathades, 
•Traasistor  aaplifiers,  AlaHiaaa  cdapouads. 
Noise  (Radio),  Superhigh  frequeacy.  Ultra- 
high frequeacy.  Oxides.  Cadaiua  alloys.  Sul- 
far.  Processing.  Gold,  Geraaaiua,  Electrodes, 
Electric  currents.  Gala,  Electric  ^asalatioa. 
Field  eaissioa.  Vapor  plating.  Maaiifact ariag 
aethods,  Coaf <garat leas,  Metal  filii.  Electric 
poteatial.  Solid  state  physics,  Pilfs. 

Research  was  continaed  oa  low-aoise  microwave 
aaplificatioa  by  tuaaeliag.   Aa  al l-a#lid-state 
device  aad  a  thia-fila  cathode  in  codjuactioa 
■Ith  a  aicrowave  structure  were  studij«d.   Metal- 
base  traasistor  structares  were  fabrKated  with 
Ge  collectors,  thia-fila  Au  bases  an4  single 
crystal  Ge,  Si,  aad  evaporated  CdS  emitters. 
Plasaa  oxidatioa  of  Al  filas  deposit«4  upoa  Ge 
was  perforaed.   Metal-iaterface  aaplifier  strac- 
tures  with  evaperated  CdS  eaitters  hJ«e  showa  ao 
iaproveacat  aad  still  saggest  that  ho^t  electroas 
are  act  iavolved  ia  the  earreat  transjler  aecha- 
aisB.   Approxiaately  15O  test  cathode  structures 
were  produced.   Pulsed  eaissioa  current  deasities 
of  up  to  several  aaperes  per  sq  ca.  ware  ob- 
tained.  The  requireaents  on  cathode 
and  perforaaace  accessary  to  achieve 
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k  450602 


•t  10  kac  were  tkeoret ically  established.   Siace 
the  tuaaeliag  iasulator  appears  to  be  one  of  the 
very  critical  aleaeats  ia  the  production  of  a 
(Kitable  taaael  cathode,  a  stady  of  tikese  layers 


iaensioBS 
0  db  gain 


wis  aadertakea.   Froa  tke  results  of  experiaental 
aeasares,  atteapts  were  aade  to  deteraiae  wkether 
the  A1-A1203-AU  structure  previously  described 
is  aa  advaatageous  oae,  aad  which  basic  factors 
are  respoasible  for  liaitiag  the  perforaance. 
A  theoretical  aodel  is  postulated  to  explain  the 
faactioaiag  •t   this  stractare.   (Aathor) 


AD-404  503      Div.   8 
(TISTE/JBM)  OTS  price  $2.60 

New  York  U. ,  Coll.  of  Engiaeering.  N.  Y. 

REALIZABILITY  CONDITIONS  ON  TWO-PORT  NETWORK 

PARAMETERS, 

by  Robert  Maisel.   Mar  63,  25p.  SR2 

Contract  AF19  628  379.  ProJ.  5632.  Task  563204 

AFCRL  63  85  Uaeiassified  report 

Descriptors:   •Networks.  Electrical  iapedaaca, 
Liaear  systeas.  Electrical  properties.  Matrix 
algebra,  Equatioas.  Aaalysis. 
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8.   1 


(TISTE/CAM)    OTS   price  $3.60 

Air  Force  Caabridge  Research  l.abs.,    Bedford, 
Mass. 

HIGH  ALTITUDE   X-BAND   NOISE  MEASUREMENTS, 

by   S.    Haat,    A.    S.    Orange,    and   K.    Glick.    Apt   63, 

31  p. 

ProJ.  4610 

AFCRL  63  87  Unclassified  report 

Deseriptorsi   •Noise  (Radia),  •Radioaeter, 
•Jet  plane  noise.  Airborne,  X  baad.  Parabolic 
BBteaaas,  Antenna  radiation  patterns,  Teapera- 
tare,  Blackbody  radiatiea,  Terrala,  Saow, 
Ice,  Clouds,  Tables,  MeasBraaeat,  Jet  plaaas. 
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AD-404    516  Div.      8,    26 

(TISTE/JBM)    OTS   price  $3.60 

General    Electric  Co.,    Owensboro.   Ky. 

7486  CERAMIC   TRIODE.    PRODUCTION    ENGINEERING 

MEASURE. 

Qaartarly  progress  rapt.  ao.  3,  1  JaB-31  Mar 

by  J.  D.  Marshall.  31  Mar  63,  34p. 

Contract  DA36  039ac86738 

Uaclassifiad  report 


63. 


33 


Division  8  -  ELECTRONICS  AND  ELECTRONIC  EQUIPMENT 


Oflseriptortt   *Prodactioa,  *Trlode*.  Procesi- 
iig.  Cathodes  (Electron  tubes).  Electric 
curreati.  Life  expectancy.  Ultrahigli  frequency, 
Superhigh  frequency.  Vacuus  apparatus.  Electric 
insulation.  Rheniua  alloys.  Tungsten  alloys, 
Pever.  Eleetroa  tube  heaters.  Configuration, 
Electric  poteatial,  Stabl  liiation ,  Cerasiic 
■aterials.  Electron  tabes.  Production. 

Efforts  aere  contiaaed  on  Iraproviag  processiag 
equipacat  aad  techniques  for  the  production  of 
triode  tube  type  7^86.   Life  testing  was  coa- 
pleted  for  evaluation  of  the  present  product. 
Testing  of  heater  design  chaages  was  coapleted. 
Effects  of  aea  cathode  spray  aasks  were  eTalu- 
ted.   CoBstructiea  of  tabes  coataiaing  design 
changes  aas  started  aad  life  testing  will  soon 
begin.   (Author) 


kD-lOl   537     Olf.  «,  26 
(TISTE/OHO)  OTS  prlee  U.60 

Radio  Corp.  of  Aaerica.  SoaerTille,  N.  J. 

PBOOUCTION  ENGINEERING  MEASURE  ON  2N1708  SILICON 

PLANAR  EPITAXIAL  TRANSISTOR. 

Quarterly  rept.  ao.  3.  1  Nev  62-31  Jan  63. 

by  L.  R.  Pesseaato.  31  Jaa  63,  36p. 

Coatraet  OA36  039ae86729 

Oaelasslfied  report 

Deacrlptorst   "■aaafaeturiag  aethods,  ^Traa- 
siators,  Sllieea.  Cleaaing,  Epitaxial  growth. 
Diffusion,  Chealcal  ailliag.  Contaainat ion, 
lapurities.  Phosphorus,  Fixed  contacts.  Gold, 
■al fuact ions.  Processing. 
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AO-^O^  541       Div.   8,  26 
(TISTE/JBH)  OTS  price  $2.60 

Nicrowave  Associates  Inc.,  Burlington,  Nass. 

VARACTOR  DIODE  INDUSTRIAL  PREPAREDNESS  MEASURES. 

Quarterly  progress  rept.  ao.  11,  25  Dec  62- 

25  iar  63. 

25  Mar  63,  lip. 

Coatraet  DA36  039sc85941 

Uaclassified  report 

Deseriptorsi   *Varactor  diodes.  Resistance 
(Electrical),  Diffusion.  Test  aethods,  Trans- 
aission  lines.  Reliability,  Monoxides,  Pack- 
aged circuits.  Fixed  contacts.  Bonding,  Micro- 
wave frequeacy,  Manuf act uriag  aethods. 

Efforts  were  coatiaued  oa  the  establ i shaeat  of  a 
capability  to  aass  produce  diffused  aesa,  silicon 
varactor  diodes.   A  aethod  for  aeasuriag  the 
series  resistaace  of  a  varactor  diode  is  pre- 
seated.   The  aeasureaeat  is  based  on  a  deteraina- 
tioB  of  the  traasaissioa  loss  due  to  iaserting  a 
diode  ia  a  shuat  with  a  traasaissioa  line.   The 
traasaissioa  loss,  ainiaized  by  series  tuning  of 
the  diode,  is  converted  to  series  resistance  in 
ohas  through  use  of  a  coaversioa  graph.   A  aethod 


for  passivatiag  the  surface  of  silicoa  is  also 
preseated  describiag  the  actual  increase  in  pro- 
duction and  reliability  through  the  use  of  this 
technique.   A  new  pill  package  style  is  discussed 
This  pin  package  kas  allowed  tke  productioa  of 
a  aore  reliable  fiaished  seaiconductor  product. 
(Author) 


AD-^Oi  56i     Div.   8 
(TISTE/CAM)  OTS  price  $5.60 

Space  Electronics  Corp.,  Gleadale,  Calif. 

EXPERIMENTAL  RESEARCH  INVESTIGATION  OF  EXTREMELY 

LOW  FREQUENCY  PROPAGATION, 

by  R.  D.  Salth,  P.  F.  Kuhale,  and  T.  M.  Georges. 

15  Feb  63,  i5p.  SRI  21 2R-4 

Contract  AFI9  628  1603.  PraJ .  ^603,  Task  <C60305 

AFCRL  63  ^6  Uaclassified  report 

Deseriptorsi   "Propagation,  'Electroaagnet ic 
waves.  Radio  transaission.  Radio  receptioa. 
Radio  statioas.  Radio  ranges.  Data,  Site 
selection.  Antennas,  Radio  transaitters. 
Radio  receivers,  Experiaental  data,  Tables, 
Radio  equipaent,  Ataospher ics.  Analysis,  Heas- 
ureaent,  Extreaely  lew  frequency. 

Characteristics  of  ELF  electroaagnet ic  wave 
propagatlea  were  investigated  by  aeasuring  the 
characteristics  of  cw  signals  transaltted' over 
a  400  link.   Propagation  aeasureaents  were  car- 
ried out  during  July  and  October  1962.   Signal 
strength,  received  and  transaltted  signal  phase, 
and  ataospheric  noise  were  recorded.   Data  reduc- 
tion BBd  aaalysis  showed  that  received  values 
of  signal  strength  were  2  db  less  during  night- 
t  iae  aad  i,   db  less  during  daytiae  than  the  values 
predicted  by  analytical  studies  carried  out  dur- 
ing the  previous  contract.   Data  reduction  and 
analysis  of  the  recorded  phase  data  showed  that 
aore  stable  reference  signal  sources  are  required 
at  traasaltter  aad  receiver.   The  fora  of  the 
record  obtaiaed  over  a  link  which  had  approxl- 
aately  a  6  db  signal  to  noise  ratio  in  a  1  cp 
band  indicates  that  a  useful  technique  hns  been 
evolved.   Ataospheric  noise  data  was  recorded 
for  all  transaission  periods.   This  data  is 
presented  in  the  fora  of  aaplitude  probability 
distributions  and  iapulses  per  unit  tiae 
distributions.   (Author) 


kD-AOA   580     Dlv.   8,  25 
(TISTP/MH)  OTS  price  $18.00 

Research  Lab.  of  Electroaics,  Mass.  Inst,  of 
Tech.,  Caabrldge. 
(No  title). 

Quarterly  progress  rept.  no.  69, 
by  H.  J.  Ziaaeraann,  G.  G.  Harvey,  and  H.  H. 
Davenport,  Jr.  15  Apr  63,  265p. 
Contracts  DA36  039sc8108  and  AF19  604  5992 

Unclassified  report 

Descripterst   'Research  prograa  adainistrat ion, 
Radio  astronoay.  Microwaves,  Microwave  spec- 
troscopy, Plasaa  physics,  Magnetohydrodynaaics, 
Coaaunication  theory.  Artificial  intelligence. 
Speech  recognition.  Biophysics,  Neurology. 

This  report,  the  sixty-ninth  in  a  series  of 
quarterly  reports  issued  by  the  Research  Labora- 
tory of  Electronics,  contains  a  review  of  the 
research  activities  of  the  Laboratory  for  the 
three-aonth  period  ending  February  28,  I963. 
Since  this  is  a  report  on  work  in  progress,  soae 
of  the  results  aay  aot  be  final.   (Author) 


AO-AOi  588     Dlv.   8,  30 
(TISTE/JiS)  OTS  price  il.10 


Hughes  Research  Labs.,  Malibu.  Callt 

RESEARCH  INVESTIGATION  OF  p-i-n  ELE^RON  JUNCTION 

DETECTORS. 

Interia  eagiaeeriag 

"ay  63,   4p. 

Coatraet   N0bsr69l69 

tJacIassifled 


rept.  BO.  1,  11 


Descrlptorsj   "Diodes  (Seaicoaduct^4r) ,  "Ra- 
diatioa  aeasureaeBt  systea  coapoacjiits .  Test 
aethods,  Silicoa  alloys,  Lithiua  alloys. 
Dose  rate.  Eleetroaeters.  Beta  parjlieles. 


■eb-11  May  63. 


veport 


<■  ajU 
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A0-40i  627     Div.   8 
(TISTE/JMS)  OTS  price  $2.60 

Eleetroa  Physics  Lab.,  U.  of  Miehlga 
RESEARCH  AND  DEVELOPMENT  ON  HIGH-POM 
IRONS  FOR  THE  IOO-3OO  MC  FREQUENCY  K 
Quarterly  progress  rept.  no.  11,  1  j 
by  G.  T.  Konrad.  Apr  63,  20p.  0378  1 
Contract  NObsr8U03.  ProJ .  SF0100201 

Unclassified 


Abb  Arbor. 
POMtR  CRESTA- 
NGE. 

»-1  Apr  63, 
12P 


Descriptors!  •Traveliag  wave  tube 
guas.  Very  high  frequency.  Seconds 
Staadlag  wave  ratios.  Gain.  Power, 
beaas.  Electrostatic  fields.  Power 

la  the  electrostatic  focusing  systea 
the  P  alcron  -  ^.^6  hollow-beaa  gun  i 
that  a  substantial  portion  of  the  ob 
interception  is  due  to  secondary  ele 
aethod  of  reducing  this  effect  is  sh 
the  P  alcron  ■  4.46  gun  to  a  value  o 
•cribed.   Two  100-watt  Crestatrons  wri 
reduced  power  due  to  a  poor  r-f  aatch 
tube  and  to  high  beaa  interception  in 
tube.   It  is  apparent  froa  the  data, 
that  aost  of  the  design  objectives  ha 
beea  easily  aet.   These  are  a  full  3 
width  under  saall-signal  as  well  as 
coaditlons,  aore  than  enough  saall-s 
•ad  quite  encouraging  values  of  conv 
ficieacy.   (Author) 


report 

EleetroB 
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AD-40A    633  Dit.      8,    5 

(TISTM/LMH)    OTS   price  $1.60 

Matkins-JohnsoB   Co.,    Palo   Alto,    Calif 

RESEARCH   AND    INVESTIGATION   OF    MATERIA 

LASER    APPLICATIONS. 

lateria   eagiBeeriag   rept.    ao.    3,    1    Jai 

by  R.    Fitipatrick   aad   S.    E.    Sobottka. 

13p.  M  J63  612R12 

Contract  AF33  657  8917 

Unclassified 


Descriptors:  •Seaiconductors ,  •Las 
•GeraaniuB  coapounds.  Diodes.  SingI 
(Metallurgy).  Interaet al 1 ic  coapoua 
Neodyaiua,  Luainescence,  Optics.  Ge 
•  Hoys,  Low  teaperature  research 
Ftasibillty  studies.  Arsenides. 
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FLUID  MECHANICS  -  Division  9 

ADn404  652     Div.   8 
(TISTE/JMS)  OTS  price  $2.60 

NatioBBl  Cash  Register  Co..  Daytoa.  Ohio 

T5?S^r{l'i^Lil!!)[5"i'^*"°'^  O*"  CHEMICALLY  SPRAYED 
THIN  FILM  PHOTOVOLTAIC  CONVERTERS. 

Quarterly  rept.  no.  4,  1  Feb-30  Apr  63, 

by  R.  R.  Chaaberlin  and  J.  S.  Skaraan.  30  Apr  63 

«#p. 

CoBtract  AF33  657  7919.  ProJ.  8173.  Task  817301 

Unclassified  report 

Descrlptorsj   "Solar  cells.  •Seaiconducting 
lllas.  Sprays.  Cadaiua  coapouads.  Sulfides 
Solar  panels.  Glass.  Crystallisation.  Molyb- 
denua.  Copper  coapounds.  Polyester  plastics. 
*-ray  diffraclioa  aaalysis.  Feasibility 
studies.  ' 

Applied  research  was  conducted  to  obtain  experl- 
■ental  data  which  will  deaonstrate  the  feasibili- 
ty of  fabricating  a  thia  fila  photovoltaic  con- 
ffli^Kl,?!*"?  '  ^•'"lc«l  spray  process,  and  if 
feasibility  is  shown,  to  extend  the  research  ta 
the  Probleas  of  fabricating  a  laroe-area  thin- 
filB  flexible  solar  cell  array.   (Author) 


AD-4.0^  660      Div.   8 
(TISTE/CAM)   OTS  price  $16.00 

Boeing  Co..  Seattle,  Nash. 

PCM  TELEMETRY  SUPPLEMENTAL  DATA  SHEETS.   GTM 

30  Mar  62.  2^iip.  25  33418 

Unclassified  report 

Descriptors:   "Teleaeter  systeas.  "Pulse 
aodulation.  Experiaental  data.  Tables 
Switching  circuits.  Electronic  switches.  Test 
aethods.  Data.  Tine,  Pulse  aodnlation.  Coding 


9.    FLUID  MECHANICS 

AD-^03    697  Div.       9 

(TISTP/FEM)    OTS   price  $2.50      ' 

Aerodynaaic    Lab.,    Ohio   State   U..    Research 
Foundation,    Coluabus. 

AN   EXPERIMENTAL    INVESTIGATION   OF   THE    SURFACE 
PRESSURE    AND   THE    LAMINAR    BOUNDARY    LAYER    ON   A 
BLUNT    FLAT    PLATE    IN    HYPERSONIC    FLOW         VOL    1 
SURFACE    PRESSURE    DISTRIBUTIONS   ON   A ' BLUNTED " FLAT 

Final    rept.    Jan    61-Aug   62 

ASrm62*792.'lf  ''"•  ''"•'•  '''''    """  ^^^^^ 

Unclassified  report 

Report  on  Aerodynaaics  aad  Flight  Mechanics. 

Descriptors:   "Boundary  layer.  "Surface 
properties.  Boundary  layer  probleas,  Meas- 
ureaents.  Hypersonic  wind  tunnels.  Reynolds 
nuaber.  Heat  transfer,  Teaperature.  Statisti- 
cal distributions.  Errors.  Hypersonic  flow 
Angle  of  attack.  Flat  plate  aodels.  Pressure. 

Pressures  were  aeasured  over  the  surface  of  an 

HH-Hf'**  '':l""'//i"  P''"  "•'*"«  •  cylindrical 
leading  edge  1/2-inch  in  diaaeter.   The  flat 
plate  was  side-aounted  in  the  ALOSU  12-inch 
continuous  hypersonic  wind  tunnel.   Separate 
tests  were  conducted  with  cylinders  in  order 


DivUion  9  -  FLUID  MECHANICS 
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Al»-i03  711     OU.   9 
(TISTA/LSI)  OTS  prlea  $5.60 

laatltatt  af  Caglaaariag  Raaaareh,  0.  of  Calif., 
Barkalay. 

SOPBRSONIC  STA6NATI0N  POINT  HBAT  TRANSFER  TO 
HENISPNBRB  CTLINOERS  AT  LON  REYNOLDS  NUMBERS, 
by  H.  Toag  aad  M.  H.  Giadt.  Fab  63,  47p. 
Caatraet  AF33  657  8607.  ProJ.  706i.  Tatk  7064  01 

Oaelaaslflad  raport 

Rapart  oa  Aarotharaodyaaale  lavaatlgatloas  la 
High  Spaad  Flaa. 

Daacrlptorst   •Haalapharleal  ahalls,  Cylladrl- 
eal  badlaa.  Nlad  taaaal  aodala,  Modal  tasts, 
Saparaaale  eharaetarlatlci.  Blaat  bodiai, 
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tarlatics,  Vartleas,  Haat  traatfar,  Stagaatloa 
palat. 
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aadal*.   Ta*t*  wara  coBdHctad  at 

aabar*  of  2,  I,    aad  6,  aad  la  tka 

r  raaga  of  80  to  1500.   Ratalt* 

*aBtad  by  eoatlaaMa  boaadary  layar 

ar  wa*  aboat  ^lOf.  *o  tkat  aay 

*kock  waTO-Torileliy  affaet  at 

(Aatkor) 

AD-403   767  DlT.      9 

(TISTA/LSK)    OTS   prlea  $2.60 

Balllatle  Basaarek   Lab*.,   Abardaaa   Prevlag  Croaad. 

■d. 

THE  BAGNOS  FOBCE  ON  A  FINNEO  BODY. 

by  Aadar*  S.  Platoa.   Bar  63.  33p. 

ProJ.  1A222901A201 

BBL  1193 

Uaelasclflad  raport 

Oaserlptor*t   •Fla-*tablllzad  aiaaaBltloa, 
•Spla-atabl Iliad  aaaaBltloB,  •HagBa*  forca, 
■aaaats,  Modal  taat*.  Vlad  tuaa^  aodal*.  Ex- 
tarlo'r  ballltties.  Oataralaatioa. 

Tka  affaet  of  spla  oa  tka  aarodyaaalc  forca*  gaa- 
aratad  oa  a  alowly  aplBalag  flBaad  proJactUa  la 
aaalysad.   Exparlaaat*  la  tka  BBL  wlad  taaaal*. 
wblek  •abstaatiata  tka  aaalyal*.  ara  daterlbad 
aad  prasaatad.   It  1*  saaa  tkat  tka  Magaa*  foreas 
aad  aoaaata  ara  a*  larga  a*  tkaaa  axlatlag  oa  a 
rapidly  splaalag  aoaflaBad  projactlla  wkara  tkaaa 
foreas  ara  kiowa  to  kava  aa  lafluaaca  aa  acearaey 
aad  atablUty.   (Aatkor) 


AD-403  778     DlT.   9 
(TISTP/JH)  OTS  prlea  $4.60 

Hydrodyaaale*  Lab..  Calif.  Ia*t.  of  Taeh., 

Pasadaaa. 

SMALL-TIME  BEHAVIOR  OF  UNSTEADY  CAVITY  FLOWS. 

by  D.  P.  Vaag  aad  T.  Yao-t*a  Ma.   Mar  63.  38p. 

97  3 

Caatraet  Noar220  35 

Oaela**lflad  rapart 

Da*crlptor*t   "Fluid  flow,  Bodla*  of  ravola- 
tloa.  Hotloa.  Noa-Uaaar  *y*taa*,  Hydrody- 
aaale*. Partarbatloa  tkaory. 


A  partarbat 
tka  *aall-t 
la  wklck  tk 
be  takaa  a* 

OB  OB  aatab 
flald.  Oaa 
affaet  of  t 

flow  daa  to 
axlatlag  at 
ployad  for 
raaetloB  of 
aotloB.   Fa 
po*ad  bare 
the  aackaal 
be  ekaagad 
forca  rasal 
baiad  oa  tk 


lea  tkaory  1* 
laa  babavlor 
a  tlae-depead 

a  aaall-tlae 
Usked  *teady 

parpoaa  of  t 
ke  iatlal  eav 

a  glvaa  dl*t 
aady  carlty-f 
tkl*  parpo*a 

a  cBTltatad 
rtkaraore,  a 
to  glTO  a  pro 
*a  by  wklck  t 
wltk  tiaa;  tk 
tlag  froa  *ac 
1*  aedel.   (A 


applied  to  1 
of  aaataady  e 
eat  part  of  t 
expaaaloB  *u 
cavity  flow 
kl*  paper  1* 
Ity  *lxe  oa  t 
arbaace.  Var 
low  aodal*  ka 
to  eTBlaata  t 
body  la  aa  aa 
pkyalcal  aode 
per  repreteat 
ke  cavity  vol 
a  laltlal  kyd 
k  ekaage  1*  c 
utkor) 


Bvaatlgata 
avlty  flow* 
ke  flow  aay 
pariapoaed 
of  aa  Ideal 
to'  atady  tka 
ke  reaaltiag 
loaa 

va  beea  ei^ 
be  laltlal 
ateady 
11*  pro- 
atloB  of 
uae  aay 
rdyaaale 
alculated 


AD-i03  808     DlT.   9 
(TISTP/MH)  OTS  price  $1.60 

Naval  Ordoaace  Teat  Statloa.  Cklaa  Lake,  Calif. 
THE  EFFECT  OF  A  ROTATING  CYLINDER  AT  THE  LEADING 
AND  TRAILING  EDGES  OF  A  HYDROFOIL, 
by  Joka  D.  Brook*.  Apr  63.  Up. 
NOTS  TP3036,  NAVMBPS  80i2 

Uaclaaalfiad  report 

Oeaerlptora:   •ftydrofoll*.  •Magaa*  force. 
Lift,  Drag,  Cylladrlcal  bodla*.  Mater  taaaela. 

Hydrodyaaale*. 

Aa  experiaeBtal  laveatlgatloa  wa*  coadactad  la 
tka  Higk  Speed  Hater  Taaaal  at  tka  Callforala 
laatltata  of  Teckaology  oa  tke  lift,  drag,  aad 
aoaeat  prodaeed  by  a  rotatlag  cyllader  la  tke 
leadlag  aad  tralllag  edge*  of  a  kydrefoU.   It 
wa*  foaad  tkat  wltk  tke  cyllader  la  tke  leading 
edge,  oaly  a  aaall  lacreaae  in  lift  wa*  developed, 
wkile  wltk  tke  cyllader  la  tke  tralllag  edge  a 
auck  larger  lift  lacreaae  wa*  aoted.   (Aatkor) 


AD-403  873     Dlv.   9 
(TISTP/MH)   OTS  price  $1.60 

Aeroaaatical  Reaearck  A**oclate*  of  Prlacetoa. 
N.  J, 

EXAMINATION  OF  THE  SOLUTIONS  OF  THE  NAVIER- 
STOKES  EQUATIONS  FOR  A  CLASS  OF  THREE-DIMEN- 
SIONAL VORTICES.   PART  III   VELOCITY  AND  PRESSURE 
DISTRIBUTIONS  FOR  UNSTEADY  MOTION, 
by  Coleaan  duP.  Donaldsoa  aad  Roger  D.  SaUlTha. 
Nov  62,  13p.  R50 
Coatract  AF49  638  259 
AFOSR  TN60  1227 

Oaelaaalfltd  report 

Descriptor*!   "Flald  aeckaaici,  •Partial  dlf- 
fareatlal  eqaatloaa,  •Nuaerical  aaalyal*, 
"Vortlcea. 

Tke  incoapre**lble  flow  laalda  a  poroa*  cylladrl- 
cal tube  kaviag  ateady  radial  laflow  aad  rotatlag 
■baat  Ita  axla  la  a  alaaaeldal  aaaaer  la  ebtaiaed 


threagk  soUtioa  of  tke  eoaplete  Navf tr-Stekea 
eqaatloaa.   Tke  latara  of  tk*  taag*oi|tal 'rTIoeltT 
profUaa  tkat  rasalt  aad  tka  aagaltadta  of  tke 
aeaa  praaaara  drop  aad  tka  aaplitad*  |«f  tk* 
praasire  flaetaatloa*  tkat  are  ladHC«4  by  tka 
taagoBtlal  T*l*«lti*a  ar*  dlacaaaad  lii  aoa* 
detail.   (Aatkor)  ^^ 


AD-i03  936     DlT.   9,  12 
(TISTA/LSI)  OTS  prlea  $2.25 

Aeroaaatical  Syitea*  Dlv..  Air  Force  i^y*tea* 
Coaaaad,  Mrigkt-Patteraoa  Air  Force  B^*e.  Okio 
OPTIMIZATION  OF  LIFTING  RE-ENTRY  VEHICLES, 
by  Nilbur  L.  Baakay.  Jr.  Mar  63,  80p 
ASD  TDR62  1102         OBela**ifled  r^ort 

Report  oa  Maapoa  Syataa  620A. 

D**erlptor*t   •Boo*t-glld*  veklclqsl  AirplBBe 
laadiag*.  Drag,  Deceleratloa.  Reeatiy  vekicles. 
Aerodyaaaic  keatlag.  Stability.  EquiUoa*. 
De.cent  trajectorie*.  Aarodyaaalc  laadiag.  Lift 
Ataoapkare  eatry,  Aarodyaaalc  eoaf iikiratioB.. 

Aerodyaaaic  lift  la  aaod  darlag  r*-*Bily  to  pro- 
vld*  raaga  aaaaaTerabUlty  *o  tkat  a  if  elf   aite 
eaa  be  aalected-aad  a  bcrisoatal  iBBdikg  capabil- 
ity eaa  be  proTlded.   Maxiaua  aaaeuverabi lity  aay 

drag  ratio  (L/D)  .   la  tkl*  *tBdy  tke  hftlag  r*- 
eatry  coaf Igaratioa  wa*  optlaliad  to  ikxiaiza 
hyperaoaie  L/D  wltkia  tke  keatlag.  .tibility,  aad 
Uadlag  coaatraiat*.   Elavea  partiaeai coaatralat 
equatloa*  were  foraalatad,  aad  aaaari^hl  ealeala- 
tloa*  of  tk*  eoapl*t*  aerodyaaaic  ckar*cteri*tie* 
•ad  eoafiguratloaal  geoaetry  were  det«raiaed. 
Tke  IBM  7090  coaputer  wa*  u*ad  to  *oli|*  tke  11 
eoaatraiit  aquatioa*  tkrougk  aa  Iteratiloa  tack- 
■ique  aad  to  perfora  tke  aaxlaizatioa  proeea* 
Optiaaa  coaf igurational  geoaetrie*  weri*  evalaated 
,n'««i'**  "'"■  l«»«*l»fl»  't  TOklele  weilgkt*  of 
l,-.°   y,t   100.000  poaad*.   Raaalt*  *kMw  tkat 
klgker  L/D  Tal.e*  eaa  be  aekl*T*d  witS  low  a*p*ct 
ratio,  low  wlag  loadiag*.  aad  large  *c|4le  Taki- 
ela*.   Tke  coaplat*  g*oa*try  for  oaa  olf  tke  typ- 
ical optiaiia*  1*  skowa  a*  aa  exaapla.  "(Aatkor) 


AO-iOi  Oi5     DlT.   9 
(TISTB/JMS)  OTS  price  |1.60 

Browa  U. ,  DIt.  of  Applied  Hatkaaatiea. 
Providaaea,  R.  I. 

FLOW  BBTHEBN  CONCENTRIC  ROTATION  CYLIN 
A  NOTE  ON  THE  NARROW  GAP  APPROXIMATION 
by  F.  B.  Bi**kopp.   Apr  63.  16p.  TR51 
Caatraet  NoBr56207.  ProJ.  NR  062  179 

naalaaaifiad  r«|i 


Oaaerlptorst  •Field 
•Cylladrieal  bodla*. 
Partial  dlff*r*Btial 


aecbaBia*.  •F 
Presaure,  Vel 
eqaatieaa,  VI 


Oerivetieas  of 
flow  betw**a  e 
becoae*  aaatab 
teaiaal  aapllt 
tke  fraaawork 
la  wklck  tk*  * 
praaaaed  to  be 
A  aarrow  gap  1 
(•paratloa  to 
>*ro  la  Bot  aa 
'ora  of  tke  re 
tiepead*  apaa  t 
tha  Halt  1*  a 
«*P  Halt*  aay 


coaditl 
eaeeatri 
le  to  pe 
ada  ara 
of  tka  a 
eparatlo 

aack  (a 
iait  la 
a  ckarac 
iquely  d 
aultiag 
k*  aaaaa 
ade.   A 

tkerefo 


oa*  aadar  wkie 
e  rotatlag  ayl 
rtarbatlea*  ef 
oftea  earrlad 
arrow  gap  appr 
a  of  tka  two  e 
allar  tkaa  ait 
wklck  tke  rati 
tariatic  radia 
aflaad.  bat  ra 
goveraiag  aqua 
r  la  wblek  tka 
aytteaatie  aar 
r*  b*  aaeful. 


CBS  — • 


brt 


la  «  flow, 
oe  ly. 
**4>^ity. 

k  steady 

laiai- 
oat  wltkia 
oxiMtloa 
ylfader*  is 
kee  radia*. 
0  of  tka 
*  approackaa 
tk*r  tka 

tlCI«8 

pajtaag*  t* 
T*y|,*f  aarrow 
(A4»h*r) 


FLUID  MECHANICS  -  Division  9 

AD-i04  069     Div.   9,  15.  25 
(TISTP/FBI)  OTS  prle*  |2.60 

Nortkrop  VoBtura,  Newbury  Park,  Calif. 
INTEGRAL  EQUATION  FORMULATION  OF  THE  BODNDART 
VALUE  PROBLEMS  OF  ELASTICITY, 
by  Robert  P.  Baaaugk.  Apr  63,  22p.  I  P62. 

Daclaaaifiad  report 

Deacriptorst   •Boaadary  tbIb*  probl*aB, 
•Elaaticity,  Llaaar  ayataaa.  Streaaea , 'oe- 
foraatioa.  Hatk*aatical  aaalyoi*,  latagral 
equatloa*.  Partial  differeatial  •quatioBa, 
Matrix  algebra,  Fuactloaa.  Elaatlc  ceattariaa. 
Tk*ory,  Digital  eoaputara. 


Tke  tkree 

tke  elaaai 
b**B  foraa 
axploltati 
kigh  *p**d 
Bad  dyaaai 
arbitrary 
iBTolTlag 
la  additio 
boBBdary  a 


faadaaeBtal  boaadary  Talae  probleaa  of 
eal  tkaory  of  llaaar  alastloity  kBTa 
lBt*d  la  a  BBBBcr  tkat  pcrait*  aaxiatta 
oa  df  auaerical  teckaiqu**  aad  aodera 

digital  coaputer*.   Botk  tke  static 
c  caae*  kBTO  b«*B  iacludad  a*  well  aa 
body  forces.   Tke  exteaaioB  to  probleaa 
aore  tkaa  oaa  a«dia  ha*  b**a  glT*B  aad 
B  BO  raatrietioB*  are  placed  oa  tka 
kapa.   (Aatkor) 


AD-X04  197     DlT.   9,  12 
(TISTA/LSI)  OTS  price  #9.10 

ReaaaoBRt  Aeroaaatical  Laba. ,  U.  of  Itfla.. 

Ml aaeapolia. 

AERODYNAMIC    AND   HEAT   TRANSFER    STUDIES    WITH 

EVAPORATIVE   FILM   COOLING    AT   HYPERSONIC    MACH 

NUMBERS. 

tlAJt***^'   Heraaa  and  W.  L.  Melaik.   Sep  62,  87p. 

IR189 

Coatract  AFi9  638  190,  PreJ.  9781 

Uaclassiffed  report 

Descriptorai   •Blaat  bodies.  •Flla  cooling, 
Hyperaoaie  ckaracteriatic*.  Heat  tranafer, 
Heaiapkerlcal  akall*.  Coatcal  bodies.  Couette 
flow.  Wind  tannel  aodels.  Model  tests, 
Cyliadrteal  bedles.  Reentry  Tokleles,  Nose 
cents,  Aerodynaalc  ckaractert at  lea.  Flla 
cooling.  Hypersonic  fllgkt. 


A  tkeoretleal  aedel  of  evaperat 
■aa  daToloped  for  blunt  bodies 
effect  of  BBSS  traaafar  on  beat 
Praadtl  aad  Levis  aaabera  aalty 
ef  tke  liqatd  fila  at  tke  gas-1 
is  aaaaaed  to  be  ae  aaall  tkat 
ia  .BBaffeeted.  Tkis  assaapttoB 
a  naaerical  exaaple  froa  tke  an 
apprextaattea  tke  effect  of  aas 
(evaporatioB  froa  tke  liquid  ft 
traaafar  frea  tke  fas-pkasa  baa 
ebtaiaed  froa  tke  Itteratare  en 
eeoHag.  Tke  velocity  profile 
liqatd  ftla  was  foand  ta  be  tde 
a  Caaatte  flew  wttk  pressara  gr 
evaperattve  ftla  eoollBg  expert 
daeted  aa  keatapkere-cyltBder, 
flat-faced  cyllader  aodels  et  M 
a  ktgk  teaperatura  kyperaoate  b 
taaaal  at  tke  Roaeaeaat  A*r*aaa 
(Aatkar) 

kO-iOi   216    Dlv.   9.  1 
(TISTA/LSK)  OTS  price  $1.60 

Ceaaral  Dyaaaiea/Cenvair,  Saa  Diego.  Calif 
APPLICATION  OF  THE  VERTICAL-FLOAT  CONCEPT  TO 
A  1/20  SCALE  PBM-5  SEAPLANE. 
Fiaal  rapt. 

63  06*'*  "*"*'  "*  ''    '•  ■'"•'  ■•'  *'•  ^^'• 
Coatract  N0w62  0399 

Oaelaaslflad  ro»«rt 


Ive  ftla  coollag 
tadieattag  tke 

traasfer  far 
Tke  veleetty 
Iqutd  Interface 
the  gaseous  pkase 

was  verified  by 
alyata.   Wttk  tkla 
s  transfer 
la)  ea  keat 
adary  layer  was 

traaaptrattea 
tkroBgk  tke 
nttcal  ta  tkat  af 
adieat.   Tke 
aents  were  eoa- 
blBBted  ceae,  aad 
ack  Nuaber  6.8  la 
lowdown  wtBd 
tteal  Laberatertes. 


Divisioa  0  -  FLUID  MECHANICS 

0«»erlyt»r*t  •riflmq   b««t«,  Alrplsaa  aodclt, 
■ydraalle  ■•^•Ib,  ■•dal  tests.  Hydrodynaalc 
c«afl9ar«tloat.  S«aplaa«s.  riald  djraaalc 
yrapartlaa,  Hydradyaaalcs,  Seaplaae  floata. 

Ta  aora  fally  aaaara  tha  ■aecasa  af  a  pr»poaad 
fall-teala,  vertical-float  aeaplaaa  pragraa. 
Halted  taatlag  Mas  coadueted  ea  a  1/20  acale 
PpM-5  aeaplaaa  aedel.   The  aedel  teatlag  vaa 
daae  darlag  the  aaaaer  af  1962  at  the  taHlad 
baala  faotllty  of  Caavalr'a  Hydredyaaale  Lab- 
eratary  a«d  ia  Saa  Dieye  bay,  adjaoeat  te  the 
labaratery.  An   aaalytieal  stady  «as  aade  to 
deteralae  the  slae  aad  poattlea  af  the  floats 
to  be  lastalled  ea  thli  partiealar  aedel.   Tests 
were  thea  cendacted  en  both  the  hall  configara- 
tlaa  aad  the  stable,  vertlcal-f loat  versloa, 
and  ceaparatlve  data  was  recorded  for  pitching, 
relliag,  and  heaving  aottons  Induced  by  wave 
aetlea.   The  aedel  tests  Indicated  that  a  ver- 
tical float  systea  can  be  doalgaed  far  seaplanes 
saeh  that  oaly  alaar  pltehiag  aad  rolling  oacll- 
latloBS  will  resalt  la  sea-state  4.   Mlth  the 
eaployaeat  of  aa  eptlava  vertical  float  systea, 
seaplaae  hoavlag  will  be  of  aaall  aagaltade  la 
sea-state  4.   Seaplanea  with  vertical  floats  have 
low  drift  rates  when  coapared  to  coaveatloaal 
halls.   The  over-all  resalts  of  the  aedel  tests 
are  satisfactory  eaoagh  to  warraat  laaedlate 
fall-seale  lavest Igatlaa  of  this  prlaclple,  la- 
cladlag  stadias  ta  deteralae  Its  effectiveness 
la  AS«.   (Aathar) 


AO-iOi  260    Div.   9 
(TISTP/FEM)  OTS  price  $8.60 

Plaid  Nechaalcs  Lab.,  Mass.  Inst,  of  Tech., 

Caabrldge. 

FREE-MOLECULE    FLOW    IN    THE   AXIAL-FLOH    TURBO- 

VACOOM   PUMP. 

Plaal  rept. ,  Mar  63. 

by  Jaha  S.  Maalbetsch  and  Ascher  H.  Shapiro. 

Mar  63,/i5p.  63  3 

Ceatract  Noar18i1  55 

Unclassified  report 

Descriptors:   'Flvld  flow.  •Axlally  syaaetrlc 
flaw.  *racaaa  paaps.  Low  pressare  research, 
Caapresslble  flow,  Deaslty,  Pressure,  Velocity, 
Coapaters,  Reynolds  aaaber.  Coapressor  rotors. 
Naaerlcal  aaalysls.  Integral  equations, 
Monte  Carlo  aethod.  Errors.  Statistical  data. 
Axial-flaw  fans.  Propeller  puaps,  Coapressor 
blades. 


The  rarefied  gas  flaw  through 
flat  plates,  as  it  applies  to 
lag,  was  lavestlgated  aaalytlc 
perlaeatally.   Tha  theory  Is  b 
assaaptlea  of  free-aolecale  fl 
collisions  between  aolecales. 
quaatitlas  deterainlng  the  per 
row  are  the  net  transalsslon  p 
one  side  to  the  other.   These 
sbllltles  depend  aalnly  on  the 
spacing-chord  ratio  aad  on  the 
leal  speed  to  aean  aolecular  s 
aissiaa  caefficients  are  calcu 
salatian  af  the  governing  inte 
are  caapared  with  the  resalts 
Carlo  calcalatloas.   Experlaea 
test  aachine  with  either  a  sin 
rotor  followed  by  a  atator  gav 
agreeaent  with  the  theory.   A 
developed  for  testing  stationa 
conditions  siaalating  the  oper 
rotor.   This  apparatas  was  tes 
blade  geoaetrles.   The  results 
theory  and  the  feasibility  of 
gas  wlnd-tanaol  caacapt.   (Aat 


a  aeving  cascade  af 
hlgh-vacuua  puap- 
ally  and  ex- 
ased  on  the 
ow,  i.e.,  no 

The  esfentlal 
forwance  of  a  blade 
robabilitles  froa 
transalsslon  prob- 

blade  angle  and 

ratio  of  aechan- 
peed.   The  trans- 
lated by  nuaerlcal 
gral  equations,  and 
of  earlier  Monte 
ts  with  a  rotating 
gle  rotor  or  a 
e  results  in  good 
special  aeans  was 
ry  cascades  under 
atioa  of  a  aovlng 
ted  with  several 

conflraed  both  the 
the  new  rarefied 
her) 


A0-40A  467 
(TISTP/JM) 


OlT.   9,f22 
OTS  priaa  ||p.60 


Ballistia  lasaareh  l<aft.,  Abardaaa  Pravlag  Groaad, 

Md. 

HEAT  TIANSFU,  BARREL  TEMPERATURES  AND  THERMAl 

STRAINS   IN  GUNS. 

by  Eraost  L.  Baaaistar,  Richard  N.  Joaas,  aad 

Ooaal  H.  Bagwell.  Fab  63.  59p. 

BIL  1192  Uaclassifiad  report 

Oaseriptorsi   *GBas,  *Haat  traasfar.  Boaadary 
layer.  Tharaal. stresses,  Aaalysls,  Artillery 
fira,  Taaparatura. 

Data  on  teaperature  distributioa  aad  heat  laput 
ia  a  37aa  g«a  daring  firing  are  prasaated.  These 
resalts  are  discussed  aad  coapared  with  theo- 
retical valuds  obtalaed  by  using  Nordhala.  Soodak 
aad  Nardhala  aathod  of  ealeulatloa.   (Aathor) 


AD-^04  481     Div.   9,  25 
(TISTP/JW)   OTS  price  $1.10 

Coanacticat  U. ,  Storrs. 

THE  MOTION  OF  A  PLANE  EVAPORATION  FRONT  IN  A 

SUPERHEATED  LIQUID. 

by  R.  S.  Braad.  Apr  62.  12p.  TR2 

Contract  NoBr329201.  ProJ.  S  R009  0101 

Uaclassifiad  report 

Descriptors!   *Evaporatioa,  "Liquids.  Taapara 
tare,  Naaerlcal  aaslysls.  Motion,  Velocity, 
Vaporisatiaa. 

Tha  velocity  of  the  laterface  between  liquid  and 
vapor  phases  when  a  slightly  superheated  liquid 
chaagas  to  vapor  is  foaad.   The  teaparatare 
distributioa  ia  the  liqaid  ahead  of  the  evapora- 
tloa  froat  caa  then  be  deteralned  by  a  nuaerlcal 
iatagratioa.   (Author) 


AO-4OA  486       Div.   9 
(TISTP/JW)  OTS  price  $8.10 

David  Taylor  Model  Basin,  Washington,  D.  C. 
INTERACTION  EFFECTS  PRODUCED  BT  A  SONIC  JET 
•EXHAUSTING  FROM  A  CURVED  TWO-DIMENSIONAL  PUTE  IN 
A  SUPERSONIC  STREAM. 

by  C.  Carl  Briadle  and  David  W.  Moxley,  Jr. 
Apr  63,  86p.  3 
DTMB  1053 

Uaclassifiad  report 

Descriptors:   'Fluid  flow,  •Supersoaic  flow, 
Supersoaic  wiad  taaaels,  Bouadary  layer.  Shock 
waves,  Pressare,  Jets. 


A  wiad-tuaael  iavest igat ioa  was  coadaeted  to 

deteralae  the  effects  of  a  soaic  Jet  blowiag 

perpendicularly  froa  a  curved  two-diaeasioaal 

plate.   These  tests  were  perforaed  ia  the  9  1/2- 

lach  Supersonic  Mind  Tunnel  of  the  Gas  Dynaaics 

Facility  at  Mach  nuabers  of  2.48,  3.73.  and 

4.50.   Experiaental  data  are  preseated  for  (a) 

the  iateraction  forces  produced  by  the  exhaastiag 

Jet  and  the  supersoaic  aaia  streaa  aad  (b)  the 

exhausting  Jet  penetratloa  iato  the  supersoaic 

aaia  streaa.   Data  were  obtaiaed  for  various 

slot  locations  aad  supply  pressures.   (Author) 

AD-404  488       Div.   9 
(TISTP/GRW)  OTS  price  $12.50 

Coraell  U. ,  Gradaate  School  of  A'araaaut  leal 

Engiaeeriag,  Ithaca,  N.  Y. 

STAGNATION  POINT  FLOW  OF  A  VARIABLE  PROPERTY 


FLUID  AT  LOW  R 
by  Michael  Lea 
Coatract  AF49 
AFOSR  2981 

Descriptors: 
flow,  Partia 
aaaber.  Boua 
flow,  Stagaa 
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AD-404  640      Div    9 
(TISTM/AW)  OTS  price  |1.6C 


Geaeral  Dynaaic  i  Corp., 


Geaeral  Atoaic  Div 

Saa  Ologo,  Calif. 

THE  BEHAVIOR  OF  A  THIN  VISCOUS  FILM 

CHANICAL  AND  THERMAL  FORCES, 

by  T.  Telchaann.   8  May  6l.'l9p.   224 

Coatract  AF29  601  2207.  ProJ.  52 

Unclnssifiad 


Uescriptors:  -Fluid  flow.  Motion, 
aqnntlons.  Equations.  Surfaces.  VI 
Teaperature.  Boundary  layer.  Sarfa 
•rties.  Evaporation,  Theraal  coadu 
plate  aodals. 


This  treataeat  of  the  flow  of  a  v 
pressible  fluid  over  a  flat  plate 
fluence  of  surface  forces  is  desi 
■t  one  tiae  the  presence  of  noraa 
forces,  and  to  deal  with  spatial 
havlor  on  an  equivalent  basis.   I 
•arves  to  suppleaent  and  general! 
physically  based  account  of  Mauti 
does  Bot  seea  to  lead  to  substant 
»«lts.  it  eaablos  consideration  o 
•patial  and  taaporal  variations, 
•rtlflcas.  aad  it  illaaiaates  the 
■■dorlylag  approxiaat i ons  and  the 
»»lld  application.   The  additlona 
or  heat  condaction  and  evaporatio 
■  possible  description  of  the  exp 
>«gi  when  coabined  with  the  vlsco 
problea  to  be  considered  is  that 
"nifera  layer  of  a  viscous,  incoa 
covering  an  Infinite,  flat,  horiz 
■ad  is  subjected  to  a  cyliadrieal 
turfaca  force.   (Author) 
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General    Atoaic   Div 

San   Diego.    Calif, 

VISCOUS    FLOW   OF   ABLATING   GREASE    FILMS 

17  Apr  61.  12p.  2237 

Coatract  AF29  601  2207,  ProJ.  52 

Oaelassifiad  raUort 


GoBoral  Dynaaics  )t}orp., 

Stewart, 


Descriptors:   •Fluid  flow,  •Greases 
■•theaatical  aaalysls.  Pressare.  AerpoTaaaic 
ll."!lv.'lr*?l*':;  •*"■•'•  «»"««"y  1-yer.  Fourier 
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AD-404  646     Div.   9 
(TISTP/FEM)  OTS  price  H.lo 

s':a""i':g::%";j,;*^-'  '•""•'  "''"'■*"  *^"•'•• 

SOME  FUNDAMENTAL  PROPERTIES  OF  SHOCK  WAVES 
by  M.  J.  Nowak.  1  June  61.  9p.  2288 
Coatract  AF29  60I  2207.  ProJ T  52. 

UBclassified  report 

^rrtrl^HW^  '^^V^   -chanics.  •Shoe*  waves. 
Jiy^if,  ««lfferential  equations.  Integrals. 
Velocity,  Integral  equations.  Fluid  dynaa  c 
properties,  Matheaatical  analysis.    '"""' 

The  Rankine-HugoBiot  conditions  are  axaained 

!!?-.?""  !PP'*««*  »•  ''•'Tolop  the  slailarlty 

lBt!il!t'j-   .!  """'  'P*""!"!  '"ock.   Sever. 1 

nteresting  theoreas  caa  be  observed  about  the 
juap  conditions.   The  slailarlty  solutloa  has 
been  considered  in  the  literature,  but  ij 
apparently  has  not  been  carried  out  coapletely; 

II  thf"'/"'  ""'  "  '^'P^'  -olutioB  is  avallab  a 
to  this  iaportant  problea.  ^^uThor) 


10.    FUELS  AND  COMBUSTION 

AD-404  084     Div.   10 
(TISTM/AW)  OTS  price  $3.60 

Aeroaautical  Materials  Lab..  Naval  Air  Material 
Center,  Philadelphia,  Pa.  ■•larial 

SEJaSIli?^.''"  ^"^^   CONSTITUENTS  ON  COMBUSTOR 

by  C.  C.  McClelland.   I5  May  63   13d 

NAEC  AEL1736  UacUs.if i.d%ort 

Descriptors:  •Coabustlon  chaaber  liners.  •J,t 

engine  fuels.  Teaperature.  Hydrogen.  Flaaes. 

Hydrocarbons.  Turbojet  eaginas.  Theraal 
stresses. 

The  effects  of  fuel  and  coabastian  variables  aa 
liner  teaperatures  and  flaae  radlatioa  of  tha 
J79  coabustlon  chaaber  were  lavestlgated.   The 
opera  ing  coBditioas  were  exteaded  to  higher  In- 

-lOB  with  advanced  Jet  engines.   Liner  taapera- 
tares  and  flaae  radlatioa  iatensity  1.  a  J79  coa- 
bustlon chaaber  are  functions  of  both  tHe 

lu?  il  !  \*""  t«"P«"ture  toads  to  level 

nt,?i  r  !  ^"■i"««t"  ""ber  of  100  there  is 
little  to  be  gaiaed  froa  further  increase  in  this 
p.ra.eter.   A«  increase  In  J79  coabustoJ  li?.t 
ridilfT'^rf  "**'  '""^^  *"  i"creasa.  in  ?l.., 
"fit  iir  tl'  '"  '"•  '*""  »"P"-tura  rise  ab"I 
nlet  air  teaperature.   The  relationships  with 

teaperature.   Both  luainoaeter  nuaber  and  hydro- 
gen content  of  a  fuel  will  provide  satisfactory 
correlations  with  fl.ae  radiation  alJlInlrJJJ- 
P.ratures  for  future  higher  coabustir  inlll     JI- 


DlTlaloa  11  -  GROUND  TRANSPORTATION  EQUIPBIENT 
DlYision  12  -  GUIDED  MISSILES 


^•ratar*  ••■tfitioas.      Llaar   taaparatirat    la   a  Jat 
•Bfiaa   eoabaitor   arc  diraetly   proportiaal    to   tha 
lataasity   of   tha   tatal   flaaa   radiatloa   raealvad 
bjr   tka   llaar.      Tka  paiitiaa   aatf   latamitjr   of   tha 
flaaa   soaa  aatf   tha  aaxina   liaar   taaparatara  will 
varjr   aith   diffaraaeai    ia   eoabastor   dasiga   aad 
faal    typa  at   a  givaa   sat   af   oparatiag   eaaditiaaa. 
(Aathar) 


•D-40*   181  D!t.      10,    27,    i 

(TISTM/TC6)      OTS   priea  li.60 

Taahafaeha  Raahaahala,   Karlaraha   (Geraaay). 

CATALYTIC    ISOMEB IZATION   OP    PAIAFPIN    BASE   HYNO- 

CAIBONS   NITH    DUAL   niNCTION   METAL   CATALYSTS    IN 

THI   PIILD  OF    DIESBL    AND   JET   FUELS. 

Flaal    taehateal   rapt.    aa.    1,    1    Jaa   61-30  Nav  62, 

b7   lalaat   Ptchlar.    3   Jaa  63.    iOp. 

Caatraat    DA91    591EOC206X 

Uaalaaatflad  raport 

Oaaertptarat      "Faal   a(l.   *Jat    aaglae   faala, 
aRydraforatag   (Cbaataal),    *Orgaale    eoapoaada, 
■ala«alar   tsaaartaa,   Catalyaia,   Catalyata, 
Alaalaaa  eoapaaada,   Oxidaa,    Baroa   eaapoaada, 
Chraaatagraphle    aaalfala,    Qaaatltattva   aaaly- 
ala,    Pallatftaa,    Diaaal    aaglaaa*   Faala,    Hrdro- 
earbaaa. 

Itoaariaatloa   aad  hydrocrachl ag   la   the   field 
were  aade  with   a   aoft    paraffta  wax   to  obtatn 
pradaeta  with   preperttea   alallar   to   dtetel    aad 
Jet   faala.      Tba  aatalyat   aaad  waa   0,1   mx.%  Pd  aa 
alaalaa-barla   (ill),    aa   It   gave  tha  beat    laoaarl- 
aatlaa   raaaltt  with   a-haxaaa   aa   ttarttag  aaterlal, 
DIfflaaltlaa  ware  aaeaaatarad  ta  tha  aaalyalt  af 
tha  reaetlen   prodaeta.      Tha   aaaljtieal    tool   gat 
ehreaatography    la  eaablaatlaa  with  aais   apae- 
traaatrf  waa   aaad.      Bxparlaaatal    raaa  with   a- 
aaaaaa  ware  eaadaatad  bath   la   batch   aad  eaa- 
tlaaaas   aparatlaat.      Tha  aaxlaaa  jleld  af  C-9 
laaaara  waa  abtalaad  far  bateh  operatloaa   at    a 
raaatlaa   taaparatara  of  375  C   aad   at    a  seaetloa 
tiaa  •t  20   hr   aad   far  eaatlaaaaa   oparatlaaa   at 
i2;  C   aad  10  aaa   raaatlaa   tIaa.   The  greater 
parttaa   af  C-9   laaaara  eeaatatad  of  aoaeaethyl 
laaaara;    tha  2-,    3-   aad  i-aathyloetaaai  were 
Idaattfla4.      Fraa  tha  dlalkjrl-laaaara.    the 
praaaaaa  of   2,    3   diaethyl-,    2, S-dlaethylheptaaa 
aad   2-aethjrl   S-ethylbaxaae  waa  eaaflraad. 
(Aathar) 


AD-i04   555  Dlr.      10,    22 

(TISTP/MH)    OTS   prlaa  M.10 

Aarajat-Caaaral  Carf. ,   Asaaa,   Calif. 

STUDY    OF    SOSCBPTIBILITY   OF    SOLID   COMPOSITE 

PIOPBLLANTS  TO   EXPLOSION   OR   DETONATION.       PHASE   2. 

FEASIBILITY   STUDY   OF  DESENSITIZING   ROCKET 

PIOPELLANTS   BY   SUITABLE  ATMOSPHERES. 

Flaal  rapt., 

by  T.  6.  Owe  Barg.   12  Apr  63.  SSp.  0253  05  01 

FP 

Caatraat  N0rd18^7 

Uaclaaaifiad  rapart 

Daaarlptarat  ^Bjiplaatra  aatarlala,  *Salid 
racket  prapallaata,  Aaaaaitlaa  eaapaaaati, 
Shaak,  Frlctlaa,  lapaet  thock,  Caaea,  Hatala, 
AtaMsphara,  Prapallaats,  Saailtirity,  Expla- 
alaaa,  Dataaatiaa. 

Tha  eaatral  ar,  at  least,  the  aaderttaadlag  af 
tha  saaaltlrlty  af  esplaslves  aad  prepollaata  la 
la  aaat  appllcatloas  daalrabla  aad  la  aaay 
applieatlaaa  laparatlra.  Saeh  appllcatlaas 
raaga  fraa  haaarda  la  aaaafactara,  haadllag,  aad 
■tarafa  ta  aeearata  tiaiag  af  deliberate  ialtla- 
tlaa.   Saah  eaatral  baa  baaa  effected  ia  tba  past 


by  a  carefal  ehelee  of  expiasira,  addltlaa  af 
phlogaatlaars,  aad  slallar  aetheds..  Net  lafra- 
qaeatly,  hawerer,  aa  expleaira  er  propellaat  aay 
behave  erratically  aad  shew  a  aach  higher  er  a 
aach  lower  seasltlrlty  thaa  asaal,  with  carre- 
spoadiag  effects  ia  the  applleatiea.   Sach 
Irregularities  eaaaat  always  be  explaiaed,  aad 
It  appears  that  the  seasltivity  way  depend  upoa 
factors  ether  thaa  those  eastoaarily  coaslderad 
decislTo.   Ia  the  ideal  ease,  the  seasitivlty 
shaald  be  eaatrallable  by  aeaas  that  da  aat 
affect  deliberate  iaitlatlaB,  er  the  desired 
properties  of  the  explosive  or  propellaat.   Saeh 
aeaas  shaald  apply  ta  tha  aavlraaaaat  af  tha 
exploslre  or  propellaat,  e.g.,  te  the  sarroaadlng 
aad  Incladed  gas,  er  to  the  sarface  state  of  the 
solid  or  llqald  aaterlal.   The  work  covered  by 
this  report  Is  aa  experiaeatal  stady  of  the 
feasibility  af  eaatral  af  seasitivlty  by  saeh 
exteraal  aeaas.   (Aathar) 


11.   GROUND  TRANSPORTATION 
EQUIPMENT 

AD-403  875     Div.   11 
(TISTP/JEA)  OTS  prlea  11.10 

Mariaa  Corps  Laadiag  Force  Developaeat  Caatar, 

Qaaatleo,  Va. 

TEST  OF  A042  ENGINE  IN  M27^  MECHANICAL  MULB. 

Flaal  rapt. 

6  Hay  63.  6p. 

MCLFDC  i6  62  Oi        Daalassiflad  raport 

Descriptorsi   •lataraal  ceabaatloa  aagiaas, 
•Cargo  vehlclea,  Test  aetheds.  Acceptability, 
Lubrlcatlea.  Reliability,  Haiataiaability, 
Oparatioa,  Aaphiblous  operatioas,  Tests, 
■ariaa  Corps. 

The  purpose  of  testiag  was  to  dataraiae  tha 
suitability  aad  fuactiaaiag  of  a  pratatype 
aodel  of  the  A0i2  eagiaa  lastalled  la  a  CARRIER. 
LIGHT  MBAPONS.  INFANTRY,  1/2  TON.  ixi,  M274, 
uadar  the  priaary  aavlroaaaatal  aad  oparatiag 
coaditioas  that  caa  be  expected  dariag  aaphibl- 
ous operatioas.   Further,  to  develop  data  which 
will  aaable  desigaeri  te  correct  aay  daficleaeies 
OBceuBtared.   The  conelnsioas  aero  that  the 
A042  test  itea  engine,  whoa  suitably  aodlfled 
for  deep  water  fording,  will  be  satisfactory 
for  asa  ia  tba  H274  Machaaieal  Mule,  that  watar- 
proofiag  by  asiag  uaits  is  aot  feasible  due  to 
the  exteasiva  praparatlea  aacossary  ta  water- 
proof the  eagiaa  prior  to  fordiag,  that  aa  ex- 
teraal recoil  starter  assaably  would  be  prefer- 
able aad  easier  to  service.  (Aathor) 


12.   GUIDED  MISSILES 

AO-^03  512     Div.   12.  22 
(TISTP/RD)  OTS  price  11.10 

Magaavex  Co.,  Orbaaa,  111. 

SOLID-STATE  ARM  SAFft  DEVICE  (PHASE  I|l) 


Monthly  progress  rept.  no.  U,  1-20  Feb  63 
by  L.  M.  Ricketls.  5  Mar  63,  ^p.   ^ 
Contract  0A11  0220B0^0^8 

Uaclaisifiei^  report 


Descriptors:   'Araing  devices,  sJi 
cuiis.  Solid  state  physics,  Safet] 
ductors,  Aray  equipaent.  Miniatu 
equipaent.  Guided  aissile  warhea 
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AO-^03  52^     Div.   12 
(TISTM/MC)  OTS  price  #^.60 

Space  Technology  Labs.,  Inc.,  Redon 
Calif. 

INTERIM  D-SERIES  ATLAS  RELIABILITY 
SYSTEM. 

29  June  62,  39p.  6301  6268RU000 
Contract  AFOA  69^  3 
BSD  T0R62  335 

Unclassified 

Descriptors:  •Guided  aisfiles  (S 
surface),  Strategic  weapons,  Laum 
(Aerospace),  Measureaent,  Data  pn 
systeas.  Reliability. 
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AD-^03  53^ 
(TISTA/LSK) 


Div.   12,  2 
OTS  price  #12.50 


Air  Force  Proving  Ground  Coaaand.  Ea] 

Base,    Fla.  ^ 

FIREFLY    111,    SOUNDING    ROCKET    LAUNCH! 

LAUNCH    FACILITY.    VEHICLES.    AND    DATA 

{}3    VEHICLES    LAUNCHED    15   OCTOBER-15 

1962). 

by   Nilliaa   K,    Vickery.    Apr   63,    16Ap. 

Proj.    498^M1 

APGC   TDR63   19,    Vol.    1 

Unclassified 


Descriptors:  "Sounding  rockets,  Ch 
Upper  ataosphere,  Ataosphere  soundi 
Launching  sites.  Electron  density. 


Phototheodol ite 
tracking.  Flight 
trajectories. 


Radar  tracking.  Op[tiical 
testiag,  Launching 


for  adasureaent  of 
Atlii  weapon  sys- 
Categ^ry  III  data 
lability  trend 
in  tha  standby, 
aethod  for  cal- 
ss  prabability 
ata  sofurces  are 
data  Collection 
ussed.   Saaple 
Raa  data  are 
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n    Air    Force 


N«    REPORT. 

HIOUCTIUN 

PICEMBER 


i<  port 


QMicals, 

>ig. 

Oables, 


Rocket 


J-Caji 


un, 
and  5 
Aerospace 


Thirty-three  sounding  rockets  (15  Nik 
4  Nike-Apache,  9  Honest  John-Nike-Nikb 
Aerobee  I50)  were  launched  froa  the  aU„,^. 
Launching  Facility.  Eglin  Gulf  Test  Range. 
Florida.   These  launchings  were  condukted  i 
•upport  of  Project  Firefly  111.   The  Uer-all  re- 
port, consisting  of  Voluaes  1  and  2.  describes 
the  sounding  rockets,  ballistic  coapuiat ions, 
rsnge  support,  and  the  launch  and  fliibt  data 
obtained.   Specifically,  Voluae  2  (ad|i;03  429) 
presents  only  the  theoretical  and  eapifical 
vehicle  trajectory  data  tabulated  at  the  Air 
froving  Ground  Center.   Thirty-one  roc  jtets 


GUIDED  MISSILES  -  Division  12 

provided  trajectories  which  were  sufficient  to 
aeet  the  scientific  requireaents.   Two  Nike-Cajun 
flights  were  unsatisfactory.   The  aaxiaua  alti- 
tude predictions  averaged  approxiaately  3<  hiah 
5°K  *!!'/*;!:??"  ^50. s.  b%   high  for  the  Honest 
John-Nike-Nike-s.  and  7%   high  for  the  Nike- 
Cajun's.   The  aaxiaua  altitude  predictions -were 
also  satisfactory  for  the  Nike-Apache  rockets. 
(Author) 


AD-403  537     Div.   12.  22 
(TISTP/JEA)  OTS  price  $3.60 

RCA  Defense  Electronic  Products,  Burlington, 

LINEAR  SHAPED  CHARGE  SEPARATION  TESTS 

Quarterly  progress  rept.  no.  1. 

by  S.  J.  Engel.  S.  Onlevskls.  and  R.  R 

Batchelder.  20  Apr  63,  1v. 

13PB2085 

Contract  AFO-;,  695  273.  ProJ .  P706   Task  3 

SSD  TDR63  91.  vol.  3.       Onclas;in"d  report 

Report  en  Prograa  706. 

Descriptors:   "Shaped  charges.  •Reentry  ve- 
hicles. •Satellites  (Artificial).  Design 
Staging,  Instruaent ai ion,  Data  processing 
systeas.  Installation,  Resonance,  Shock  waves 
Structural  properties.  Aerodynaaic  heating.   * 
Correlation  techniques.  Radiography.  Statis- 
tical data.  Shock  (Mechanics).  Structural 
parts,  Tests,  SeparatieB. 

A  flexible  linear  shaped  charge  (FLSC)  fer 
hide  stage  separation  has  been  designed. 


ve- 

.  .  -_igned.   The 

pyrotechnics  have  been  acceptance  tested  for 
susceptibility  to  handling  shock  and  electro- 
aagnetic  radiation.   A  technique  for  verifyina 
alignaent  of  the  installed  FLSC  by  radiograph 
has  been  developed.   Inst ruaeni at  ion  techniques 
and  test  plans  have  been  developed  for  aeasurlng 
the  shock  effects  on  a  spacecraft  structure  froa 
rirlBg  the  FLSC  separation  systea.   (Author) 


AD-^03  825     Div.   12 
(TISTA/LSK)  OTS  price  $6.60 

North  Aaerican  Aviation,  Inc..  Downey   Calif 
ATTITUDE  CONTROL:   A  BIBLIOGRAPHY 

10  Apr  63.  46p.  SID63  232 

Unclassified  report 

Descriptors:   'Attitude  control  systeas 
•Bibliographies.  Satellites  (Artificial) 
Spacecraft.  Torque.  Control  jets.  Vernier 
rocket  actors.  Spin-stabilized  aaaunition 
Magnetic  fields.  Gravity.  Solar  radiation' 
Aerodynaaic.  configurations.  Terrestrial   ' 
aagnetisB. 


This  report  is  a  survey  of  acadeaic  literature 
on  the  attitude  control  of  satellites  and  space 
vehicles.   Only  aaterlal  published  in  English 
between  the  years  1958  and  1962  is  included. 
(Author) 
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AD-403  872     Div.   12 
(TISTP/MH)   OTS  pfice  $3.60 

Aerospace  Corp..  Los  Angeles.  Calif 
Ba!:usTiJ*«"i[^s""^  GUIDANCE  EQUATIONS  FOR 
3335TN2*"  ""*''''*'"'°"-  "•'  ^3.  31p.  TDR169 

Contract  AF04  695  169 
BSD  TDR63  41 

Uaelassified  report 


Division  12  -  GUIDED  MISSILES 

Deicripterti      •Gaided   alitiltf,    •Equatioaa, 
•GHidcd   aitslla   trajactorias .   Ctlaitial 
aMCkaaiet,   Mabila,    lotiaa. 

A   guidaaea   aquatiaa   aacliaBisatioa    for    ata   wltk 
ballistic   ■Istllas   is   oatllaad.      Tkis   tachaiqaa 
doas   aat   raqalra  pra-laaaeli  targatiag   eaapata- 
tioas   aad   la  tharafara  asaacially   saltabla  far 
■ebila  waapeas   systaas.      (Aathor; 


A0-i03   931  BIT.      12 

(TISTA/LSK)    OTS   prlea  |2.60 

Boaiag  Co..    Soattla,    Mash. 

rUSITT   AITICLE    MASS    PROPERTIES   REPORT   FOR 

■INUTEIUN    NING   II    COMPONENTS  FOR    MISSILE    6^6 

(6TM-020)  , 

by  Rogar  C.  Vioraaga.  1  Apr  63,  29p.  D2  139^6  2 

Ceatraet  AFOi  694  i6 

Daelassifiad  report 

Oascrlptorsi   •Guidad  aisailas  (S«rfaca-to- 
sarfaea) ,  •Gaidad  aistila  coapoaaats,  Tablas, 
«ti|ht. 

Tbli  report  eoatalas  aatt  property  suaaarias  of 
tha  Boaiag  coapoaaats  for  alssile  6^6  which  is 
schadalad  to  b*  asseablad  at  Air  Force  Plaat  77 
as  6Ta-020.   Therefore,  the  data  coatained  in 
this  rapart  reflect  a  aodified  Ming  II  aissila 
iacorperatiag  tha  ehaagos  scheduled  for  GTM-020. 
(Aather) 


A0-i03  981     Oiv.   12,  30 
(TISTI/MC)  OTS  price  $21.00 

Aeroaitraaie,  Newport  Beach,  Calif. 

SIMULATION  ERROR  ANALYSIS  SYSTEM.  PROGRAMMING 

OOCDMENT. 

30  Not  62,  Vi,    U1909. 

Coatract  AF19  60^  7375 

ESO  T0R62  340 

Daelassifiad  report 


Oeseripters 
•Orbital  tr 
(Coapatart) 
Oeteetiea. 

The  theory,  p 
iastraetloas 
Systea  (COSIN 
effort  aadert 
Systeas  Evala 
Project  Offlc 
at  Aeroautrea 
which  the  obs 
talaed  froa  a 
aaalyxed,  yie 
eleaeats  dae 
The  syttea  al 
dlctiag  fatur 
caasad  by  the 
(Aathor) 


t   •Satellites  (Artificial), 
ajectorles.  Siaalatioa,  Prograaaiag 
,  PositioB  finding.  Errors,  Tracking, 


rograa  philosophy,  and  o 
for  the  Siaalatioa  Error 
E  5B)  are  presented.  As 
aken  by  the  RCAF  Directo 
ation  and  the  CSAF  496L 
e,  the  eoapater  systea, 
le,  provides  an  autoaati 
ervatioas  of  a  specified 

sensor  aetwork  aay  be  s 
Idiag  tha  aacertainty  in 
to  tha  obserTational  ina 
<e  proTlded  the  capablll 
e  position  and  velocity 

aaeertaiaty  la  the  orbl 


perating 

Aaalysis 

•  Joiat 
rate  of 
Systeas 
developed 
c  aeans  with 

orbit  ob- 
iaulated  and 

the  orbit 
ccuracies. 
ty  of  pro- 
errors 
t  eleaents. 


AD-404  175     Dif.   12.  25 
(TISTP/TL)  OTS  prl^e  $9.10 

Vitro  Labs..  Nait  Orange,  N.  J. 

ALBEDO  AND  PLANET  RADIATION  INTERCEPTED  BY  AN 

EARTH  SATELLITE. 

by  C.  D.  Fits,  S.  J.  Lakasik.  E.  A.  Hayar.  ead 

0.  R.  Siaoa.  May  63.  94p. 

Ceatraet  AF40  600  951,  ProJ.  7778,  Task  777801 

AIDC  TDR63  92 

Uaelaitifiad  report 


Deseripterst   •Albede,  •Solar  radiatioa, 
•Satellites  (Artificial),  vTharaal  radiation. 
Scientific  satellites,  Blackbody  radiation, 
Stratospbare,  Space  eaviroaaeatal  coaditions, 
Eartk,  UltraTiolet  radiatioa.  Radiation  daaaga, 
Siaalatioa,  Scatteriag,  Orbital  trajectories, 
Moekaaical  properties,  Reflectioa,  Saa,  Orgaaic 
aateriala,  laorgaaie  eoapoaads.  Materials, 
Geoaetry,  Spectra  (Visible  aad  UltraTiolet). 
lateaaity,  Measuraaeats. 

Ceateats: 

Characteristic*  ef  priaary  lelar  radiatioa 
Albedo  and  planet  radiation  characteristics 
Reflection  and  backscatteriag 
Plaaet  radiation 
UltraTiolet  radiatioa 
Coabinad  characteristics 
Radiation  incident  on  a  satellite 
Albedo  illajaiaatioB 
Plaaet  radiatioa 

Total  radiatioa  incident  on  a  satellite 
Radiatioa  effects  and  siaulation  toleraaces 
Radiation  effects 
Theraal  effects 
Material  effects 
Siaalatioa  tolerances 
Angnlar  distribution 
Spectral  distribatiea 
Cost  effects 


AO-404  230     biT.   12.  6 
(TISTP/FEM)  OTS  price  |1.60 

Aray  Hiss i le.Coaaand .  Redstone  Arsenal. 

HantSTille.  Ala. 

DETECTION  AND  DISCRIMINATION.   DOWN  RANGE 

OBSERVER  LOCATION, 

by  Nilliaa  J.  Schultis  aad  Orlaado  E.  Katter,  Jr. 

23  Aug  60.  Up.  Ml 

Uaclassified  report 

Descriptors:   "Guided  aissile  raages,  •Guided 

aissile  detection.  Detection,  SensittTity. 
Trigonoaetry,  Matheaatical  predictioa.  Eqaa- 
tioas.  Site  selectioa,  Trajectories. 

la  erder  to  better  control  the  results  of  the 
experiaents  conducted  downrange,  it  is  necessary 
to  fiad,  for  a  particular  firiag,  the  optiaua 
location  of  the  ship  and  aircraft.   A  aethod  for 
deterainat ion  of  these  optiaua  obserTing  posi- 
tions, together  with  a  knowledge  of  the  range 
s,quared  to  the  target  whea  it  is  at  an  altitude 
of  interest  is  presented.   Fr«a  the  inforaatioa 
giToa  one  aay  also  deteraiaa  the  target  steradi- 
ance  required  ia  ordei'  that  aa  iastruaent  of 
known  sensitivity  could  detect  it.   (Author) 


AD-404  259      DiT.   12,  32 
(TISTA/GBC)  OTS  price  $4.60 

Lockheed  Aircraft  Corp.,  SunnyTnle,  Calif. 

METEKOIOS  AS  A  POSSIBLE  HAZARD  TO  SPACE  VEHICLE 

OPERATIONS:  AN  ANNOTATED  BIBLIOGRAPHY, 

coap.  by  Charles  G.  Gros.  May  63,  41p.  3  35  63  1; 

SB63  1 

Coatract  AF04  647  787 

Unclassified  report 

Descriptors:   •Space  flight.  Bibliographies, 
Space  enTironaental  coaditions.  Aviation 
safety,  Astroaautics .  Haaards ,  Meteorites. 

A  bibliography  is  preseated  of  aeteoreids  as  a 
possible  hasard  to  space  vehicle  operations. 
Citations  to  aeteors  and  other .  interplanetary 
debris  have  been  included  when  the  aaterlal  was 


of  relevance  to  aeteoroids  as  well,   titations 
to  coabined  environaental  paraaeters  Effecting 
the  reliability  of  space  vehicles  in  r^ight  have 
also  been  included  when  aeteoroids  cotistituted 
one  of  the  paraaeters.   The  period  covered  is 
froa  1956  through  1962.  with  a  few  earllier 
citations.   (Author) 


AD-404  276    Div.   12 
(TISTM/MC)  OTS  price  $3.60  ' 

Boeing  Co.,  Seattle,  Hash. 
WS-133B  MASTER  SPECIFICATION  INDEX 
by  D.  M.  Polinsky.   U  May  63,  1v.'o2 
Contract  AF04  694  266 

Unclassified 


r« 


Descriptors:   •Guided  aissiles  (Sur<ice  to 
surface).  Ground  support  equipaent .  '$t rateaic 
weapons.  Launch  vehicles  (Aerospace)4  Specifi- 
cations,  Mnintenance  equipaent. 


•143  2 
jtort 


AO-^04  314      Div.   12 
(TISTM/MC)  OTS  price  $2.60 

Boeing  Co. ,  Seattle.  Hash. 

SItJ  ^Mirl  t^y^^^    "*"  PROPERTIES  RE^^RTS  FOR 
XING  I  MRCN  6301  S/N  0000016  AND  ON 
by  Vin(;^nt  Foster.  23  Apr  63.  24p.  D2  1b9A3  i 
Contract  AF04  694  46 

Unclassified  re|M 


Descriptors:   •Guided  aissiles  (Surfi 
surface/.  Height,  Strategic  weapons 
dist ribut  ion . 


AD-404  377      Div.   12 
(TISTA/LSE)   OTS  price  $10.50 

Boeing  Co.,  Seattle,  Nash. 

FLIGHT  ARTICLE  MASS  PROPERTIES  REPORT  FOR 
RINUTEMAN  KING  I  COMPONENTS.  MISSILES  6161-705 
by  Fred  H.  Sladen.  19  Apr  63.  133p.  D2  13944  661 
Contract  AF04  694  46 

Unclassified  replqrt 


>rt 

i:e-to- 
Load 


Descriptors:  •Guided  aissiles  (Surfa 
surface).  "Guided  aissile  coaponents. 
Height. 


4e  to 
1'ables. 


This  report  contaias  aass  property  luaairies  of 
the  Boeing  coaponents  for  a  series  of  0>erational 
"ing  I  Minuteaan  aissiles.   The  serialitied  coa- 
ponents included  in  the  data  for  each  alysile  are 
those  coaaitted  to  that  particular  aissl'le  during 
the  course  of  production  in  Seattle  aad  hiay  not 
he  the  ones  finally  installed  during  aitsile 
•  sseably  at  Air  Force  Plaat  77.   The  da  lb  pre- 
sented in  this  report  consist  of  (1)  seUional 
suaaarias  of  the  total  Boeing  weight  responsibili- 
ty for  each  aissile  covered  by  this  repiri.  (2)  a 
sectional  suaaary  of  the  coaponents  whoU  aeaa 
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"eights  are  used  in  lieu  of  actual  weigf 
tuaaary  check  lists  by  aissile  section, 
list  of  Engineering  Change  Proposals  ia* 
OB  the  hardware  iacluded  in  this  report 
•ctual  weighTag  records  for  the  intersti 
|he  aft  skirt.  Bad  the  base  heat  deflect 
lAuihar) 


t«.  (3) 
(4)  a 
>rporatad 
Bad  (5) 

•  •«. 
brs. 


GUIDED  MISSILES  -  Division  12 

*D-404    609  Div.      12 

(TISTP/FEM)    OTS   price  $18.00 

Boeing   Co.,    Seattle,    Nash. 

REPORT    ON    THE    FLIGHT   PROOF  TESTING   OF   HYY-CAL 

«silLE"s°"*"""'    CALORIMETERS    FOR    ilNST^J^RiD 

Co\;;ac;*;fS4"647%8";''''  ''"'•      '''''' 

Unclassified  report 

Descriptors:   •Caloriaeters ,  Guided  aissiles. 
VI brat  OB.  Hualdity.  High  teaper.ture  research. 
LauBchlag.  Tests.  Pressure,  Flight  testiag. 


The  Flight 
1115-A-30 
aent  will 
placed  by 
Section  2 
Proof  Test 
caloriaete 
after  the 
The  Model 
in  that  it 
will  be  us 


Proof  Test  results  for  the  Hy-Cs   C- 
caloriaeter  are  reported.   This  i  stru- 
BOt  go  iato  production  use,  being  re- 
the  Hy-Cal  C-III5-B-3O  caloriaeter. 
of  this  docuaent  reports  the  Flight 

results  for  the  Hy-Cal  C-II5-B-30 
r.   These  caloriaeters  are  patterned 

r'???i*l*S«*^P**  ««evel<>Pe««  by  Boeing. 
1.-1115-8-30  caloriaeter  was  qual  fied 

passed  all  flight  proof  tests,  and 
ed  OB  productioB  aissiles.   (Author) 


AD-40i;  659     Div.   12.  30 
(TISTP/JH)  OTS  price  $1.10 

«^ri?!!."*'"' "»*■•"*  Corp.,  Santa  Monica.  Calif. 
OPERATING  INSTRUCTIONS  FOR  THE  AUGMENTED  TRACK- 
ING STATION  SIMULATION  PROGRAM  (SIMSTN)  - 
MILESTONE  7.  ' 

28  Mar  63,  9p.  TM  L734  033  OOA 
Contract  AFI9  628  I648 

Unclassified  report 

Descriptors:   •Satellite  networks,  Trnekina. 
Siaulation,  Progrnaaing  (Coaputers). 

Changes  to  'Operatiag  Instructions  for  the 
cJSc^^**"  Tracking  Station  Siaulation  Prograa 
SIMSTN  Milestone  7',  dnted  20  February  1963 
are  presented.  (Author) 


AD-404  666     Div.   12,  19 
(TISTP/MH)  OTS  price  $2.60  ' 


Cslif . 
SATELLITE  ALTITDDB 


Aerospace  Corp.,  Los  Ang,^, 

ELECTRONICS  RESEARCH  PROGRAM 

CONTROL  SYSTEM  EXPERIMENTS 

Seaiannunl  technicnl  rept.,  1  July-31  Dec  62 

by  A.  J.  Schiewe  end  J.  G.  Zareabn.   21  Mar  63 

23p.   TDR169  3250  32TR1  -^• 

Contmct  AF04  695  169 

SSD  TDR63  56  Unclassified  report 

Descriptors:   •Satellite  nttitude.  Attitude 
control  systeas.  Satellites.  Jets,  Gases, 
Horiaon  scanners.  Inertinl  guidance,  Space- 
crnft,  Siaulation,  Control. 

A  satelilta  attitude  coatrol  systea  utilisiag  a 
digitally  controlled  gas  Jet  scheae  is  being  in- 
vestigated.  Progress  during  the  period 
1  July  1962  through  30  Deceaber  1962  was  achieved 
prlaarily  in  the  coapletion  of  the  design  and 
developaent  of  special  purpose  test  equipaent  aad 
in  hnrdware  iapleaentat i on  of  the  attitade  con- 
trol systea.   (Author) 
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Division  12  -  GUIDED  MISSILES 

AD-^O^  698      Dl».   12.  30 
(TISTE/OHO)  OTS  price  $2.60 

Syit*B  Derelopaent  Corp..  Saata  Moafca.  Calif. 

SCHOPS/SWITCH  CONTROL  INTERFACE  OOCUIENT, 

bjr  B.  J.    Clla*  aad  H.  A.  Fraaki.   15  Apr  63.  23p. 

TB832  000  02 

Coatract  AF19  628  16^8^ 

Uaclasslflad  report 


Deicriptors:   •Prograaaiag  (Coapaters),  *Sat«l- 
lit*  ■•tworks.  Radio  coaanaicati oa  tyiteas. 
Switchiig  circuit*.  Scheduliag,  Coatrol 
lyiteas.  Prograaniag. 


Saparsedet  th*  SCHOPS/Switch  Coatrol 

Docuaeat,  Tll( L) -832/000/01 .  dated  1  N 
Describes  SCHOPS  as  a  scheduling  prog 
signed  and  written  for  the  CDC  160^. 
allocates  the  use  of  specified  pi,eces 
aent  or  equipaent  coaplexes  at  the  Sa 
Test  Annex  (STA)  and  reaote  tracking 
for  specific  tasks  on  a  teaporal  basi 
that  perforaing  this  function.  SCHOPS 
the  Systea  Controller  (SC)  in  the  res 
conflicts  in  deaands  for  specific  equ 
provides  other  necessary  inforaation 
pleaenting  the  control  of  this  equipa 
states  that  priaary  product  of  SCHOPS 
allocations  for  a  prescribed  scheduli 
(Author) 


Interface 
arch  1963. 
raa  de- 
■hich 

of  equip- 
tellite 
Stat i  otts 
s..  Reports 

assists 
olation  of 
ipaent  and 
for  ia- 
ent .   Also 

(Schedul iag 
ng  period. 
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mSTALLATK)NS  AND  CONSTRUCTION  -  Division  IS 
13.    INSTALLATK)NS  AND 


CONSTRUCTION 


AD-403   662  DiT.      13,    12.    U. 

(TISTP/JEA)    OTS   price   |i.60 


22 


Plcatinny  Arseaal,  Dever.  N.  J. 

ANALYSIS  OF  CERTAIN  ASPECTS  OF  PROTECTIVE  WALL 

DESIGN. 

by   Leon   N.    Safflaa    aad    Richard    H.    Riiiilner. 

Feb  63,  ^6p. 

PA  TH1063  Dnclassified  j-feport 

Descripterst   •Ceacrete,  •StraetarU  prepertiei. 
•Protective  cevering,  •Explosion  effects, 
Reiaferced  concrete.  Design.  Conat^iictien,  Load 
distribution.  Loading  (■echaalcs), Istaadards, 
Pressure.  Effectiveness.  Reinforcing  aaterials. 
Safety.  Rocket  propellants.  Energy.  Storage, 
Explosive  aaterials.  Silos. 


Two  aspects  of  the  Plcatinny  Arsenal 'bregraa  for 
establishaent  of  safety  design  criteHa  are  dis- 
cussed.  Each  is  concerned  with  eptlihtxatloa  of 
cubicle-type  protective  structures  tif   aanufac- 
ture  aad  storage  of  explosives  aad/oi  high  energy 
prepellaats.   The  first  aspect  conslOrs  the 
relative  protection  effectiveness  of  llfferent 
construction  aaterials.   The  second  ptrt  deals 
with  deterai'natloa  of  optiaua  explosive  charge 
distribution,  within  a  cubicle,  for  itnlalia- 
tion  of  explosion  effects.   Illustra«(ve  exaaplet 
■re  preseated  for  each  case.   Since  ^lis  presen- 
tation in  August  1962,  certain  revisions  were 
aade  to  the  relationships  defining  bljlse  reflec- 
tion factors  used  in  the  illustrati vd  exaaples. 


Based  ea  these  revisions,  reflection 
described  la  this  peper  are  conservat 
revisions  do  aot  alter  the  design  priji 
erlgiaally  discussed.   (Author) 


AD-^Oi  20A    Div.   13,  30,  25 
(TISTE/JBII)  OTS  price  $1.60 


Defense  Research  Lab.. 
(No  title). 
Progress  rept.  ae.  2. 
31  Mar  63,  Up. 
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Descriptors:  •Pipes 
•Special  purpose  coa] 
•Mechanical  properti 
ducers.  Analog  coapu 
aanuals,  Prograaaing 
Frequeacy,  Autoaatic 
properties. 


•Acoustic  lap 
puters,  •AcoustU  filters, 
es,  Electroacouiitic  trans- 
ters.  Liquids,  tiistruction 

coaputers,  Hyd^bphones, 
,  Measureaent,  i^poustlc 


effects  as 

tve.   These 
clples 


Task  1359 


DOance, 


Efforts  were  continued  on  the  construilion  of  an 
electrical  analog  device  to  plot  autoafetically 
•coustical  and  aechanlcal  lapedances. T, Measured 
values  of  acoustic  iapedance  of  a  resi|tive 
icoustic  teraination  unit  are  given  fdr  the  coa- 
plete  unit  and  for  the  unit  in  various  stages  of 
disasseably.   The  desired  iapedance  aMnitude  for 
the  coaplete  unit  prevailed  at  only  ti|{  frequen- 
cies within  the  range  of  aeasureaent.   Findings 
ef  tests  to  check  an  iapedance  head  h^^rophoae 
■  re  reported.   Results  of  two  differeijt.  but 
related,  hydrophone  calibration  aethodt  were  In 
disagreeaent  by  about  3  dB.   Use  of  a^^ustie  ad- 
■ittance  paraaeters  of  pipe  fittings,  Itlow  line 
Irregularities,  and  acoustic  filter  biitnch  ele- 
■ents  in  transforaing  acoustic  load  a^aittances 
toward  the  source  past  lossless  eleae^^fe  is 
discussed.   (Author) 


AD-^0^  217     Div.   13,  8 
(TISTE/JMS)  OTS  price  $2.60 

Roae  Air  Drvelopaeat  Center,  Griffiss  Air  Force 
Bese,  N.  y. 

THE  USAF  ANTENNA  PROVING  RANGE-. 

Interla  rept. , 

by  Mertin  Jaeger.  Nov  62,  19p. 

ProJ.  ^506.  Task  ^50604 

RADC  RAL  TM62  5 

Unclassified  report 

Descriptors:   •Ranges  (Esteblishaent s),  "Test 
facilities.  Test  aethods,  Test  equipaent 
(Electronics).  Buildings,  Antenne  aasts, 
Aatenna  feeds.  Radio  transaitters.  Radio  re- 
ceivers. Parabolic  antennas.  Radar  antennas. 
Recording  systeas.  Antennas. 

The  present  status  of  the  instruaentatlon  aad 
operation  of  the  USAF  Antenna  Proving  Range, 
Newport.  New  York  is  described.   A  general 
description  of  the  antenna  test  facility  is 
preseated,  eaphasizing  iaproveaents  accoaplished 
siace  the  last  report,  and  future  planning  for 
instruaentatlon  to  enable  precise  and  accurate 
aeasureaent  of  extreaely  narrow-beaa,  high-gala 
developaent  and  production-type  antennas.   Ef- 
forts expended  on  aajor  antenna  aeasureaent 
prograas  are  discussed  as  well  as  In-the-house 
studies  aad  iavestigations.   (Author) 


AD-^04  279    Div.   13.  18, 
(TISTE/OHD)  OTS  price  #7.60 
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Radiation  Applications,  lac..  Long  Island.  N.  Y. 

AN  EVAPORATOR  TYPE  RADIOACTIVE  LIQUID  WASTE 

CONCENTRATOR  WITH  DISPOSABLE  VESSEL. 

by  Elieier  Rabin.  Arye  Reisser.  and'Algird 

Karalis.  5  Mar  63.  69p. 

Coatract  0A18  108cal7196 

Unclassified  report 

Descriptors:   •Radioactive  waste.  Evaporators, 
Liquids,  Mobile.  Containers,  Steaa,  Disposal. 

This  report  preseats  the  detailed  design 
specifications  and  operating  instructions  for  a 
prototype  evaporation  unit  with  disposable  vessel 
for  concentrating  radioactive  liquid  wastes. 
The  design  is  based  on  the  use  of  druas  as 
evaporation  vessels  so  adapted  that  the  feed  In- 
let, vapor  outlet,  steaa  connections,  and  liquid 
level  control  are  detachable  peraitting  the  druas 
to  be  detached  froa  the  rest  of  the  equipaent  and 
shipped  for  land  disposal.   The  coaplete  evapora- 
tion unit  is  portable,  autoaatlcally  controlled 
and  has  operating  requireaents  for  a  supply  of 
80-150  psl  steaa  for  the  evaporator,  cooling 
water  for  the  condenser,  and  electricity  for 
operation  of  the  puaps  and  controls.   Table  1 
lists  the  general  specif icatloas  of  the  unit. 
(Author) 
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(TISTP/JW)  OTS  price  $12.50 

Aray  Engineer  Waterways  Experiaeat  Statioa. 

Vicksburg,  Miss. 

APPROACH  ROADS  GREENLAND  1956-195?  PROGRAM. 

Apr  63,  15^p. 

AEWES  TR3  505;  2       Uaelassifiad  report 

Descrlptorst   •Roads.  •Polar  rogioas.  Civil 
engineering,  Cliaatology,  Glaciars, 
Coastraction. 

Progress  Is  dtseribod  oa  developaaat  of  aethods, 
techniques,  aad  criteria  for  eoastructiag  roads 
on  glacial  ice  surfaces  aad  adjacaat  ice-free 
terrain.   Terraia,  weather,  ice  aoTtaeat,  ice 
ablatioB,  atltwater  flow,  perforaaace  of  road 
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Naval  Civil  Eaglaaariag  Lab..  Port  Haoaoaa. 

Calif. 

IMPLACEUirr  OF  THE  FIRST  SUBMERSIBLE  TEST  UNIT 

ON  THE  SEA  FLOOR  ONE  NILE  DEEP. 

18  Fab  63.  37p. 

NCEL  TN  Ni58 

Daelassiflad  raport 

Oasexiptarat  "Tast  aqaipaaat.  Oeaaa  bottoa. 
■ooriaf.  Cablaa  (Machaaieal) ,  Baoys.  lateriaU, 
Saa  aatar,  Tasts. 
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Oaaglas  Aircraft  Ca..  Inc.,  Long  Beach.  Calif. 
SONIC  FATIGUE  DANPING  lATBtlAL  DEVELOPNENT, 
Oaartorly  rapt.  no.  3,  21  Doc  62-21  Mar  63. 
by  P.  I.  McGoaan  and  J.  M.  Snider.   1  Apr  63. 
53p.  LB31(U6.  sappl.  2 
Caatract  N0ir62  0171 

Uaclasslflod  report 

Descriptors:   •Daaping.  •Sonic  fatlgae. 
Coaposite  aaterials,  Alaainva.  Glass.  Vi- 
bratiaa,  Coatings.  Creep.  Viscoelast icity. 
Tables,  Epoxy  plastics.  Nylon,  Vinyl  plasties. 
High  teaperatare  research.  Low  teaperature 
roaoareb,  Material*. 
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AD-^03  652     Div.   U,  A 
(TISTM/EJH)  OTS  priee  |2.60 

Stanford  Research  Inst..  Menlo  Park,  Calif. 
ACCELERATED  DETERIORATION  OF  ELASTOMERS. 
Quarterly  progreii  rept.  ao.  3.  1  Feb-1  May  63, 
by  Fraak  R.  Mayo,  Knrt  Egger,  Jorge  Heller  aad 
Katkariaa  Crawford.  8  May  63,  19p. 
Coatraet  DA18  108cal72l6,  SRI  ProJ .  PMUi20^ 

Uaclassified  report 

Daseriptors:   •Decoapositloa.  •Syathetie 
rubber,  •Oxidation,  •Polyaers.  •Organic  co»> 
poaads.  Solutions,  Rubber,  Slastoaers,  Deg- 
radatioa.  Catalysis,  Catalysts,  Matalorgaaie 
coapouads,  Reactioa  kiaeties,  Oxygea,  Perox- 
ides, Iroa  coapouads.  Cobalt  coapouads, 
Maagaaese  coapouads.  Nickel  coapouads.  Copper 
coapouads.  Lead  coapouads,  Ziac  coapouads. 
Calelaa  caapoaads. 

The  objaet  of  this  research  is  to  fiad  ways  ta 
degrade  elastoaers  rapidly  at  or  aear  rooa 
teaperature.   This  has  led  to  the  study  of  ef- 
fects of  aolable  aetal  salts,  hydraxiaes  aad 
thiols  oa  rates  of  oxidatioa  and  chaia  scissioa 
of  polyisopreae.   The  aetal  coapouads  exaaiaed 
have  ao  sigaificaat  pro-oxidaat  effect  in  the 
abseace  of  oxidatioa  products  (peroxides), 
■ith  partially  oxidised  polyisopreae,  however, 
those  saae  aeAl  coapouads  show  pronounced  pro- 
oxidaat  effects.   Most  aetal  octanoates  and 
naphthenates  catalyse  the  decoaposi t ion  of  rubber 
hydroperoxides.   The  proportion  of  chain  cleav- 
age and  the  rate  of  chaia  initiatioa  vary  with 
the  aetal.   Thus,  cobalt  and  aangaaese  salts 
cause  aost  rapid  disappearaace  of  peroxides  but 
the  foraer  stroagly  accelerates  oxidation  while 
the  latter  does  aot.   Iroa  gives  the  aost  chain 
scissions  for  the  peroxide  decoaposed.  and  about 
double  the  oxidatioa  rate  with  0.005  M  ABN 
(2.5-asobis(2-aethylpropioaitrila)).   Nickel, 
eopper,  lead,  xiac,  aad  calciua  salts  have  little 
ar  ao  effect  oa  the  rate  of  oxidatioa. 

A0-i03  659     Dlv.   U,  8.  17 
(TISTM/PCR)  OTS  price  |9.60 

RaytheoB  Co.,  Halthaa.  Mass. 

INVESTIGATION  OF  THE  MICRONAVE  PROPERTIES  OF 

FERROELECTRICS. 

Final  rept..  20  Jan  61-19  Jaa  63, 

by  B.  D.  Silveraan,  R.  I.  Joseph,  and  1.  Winter. 

19  Jan  63.  15p.  S528 

Contract  AF19  604  8005.  ProJ.  ^600,  Task  460003 

AFCRL  63  96 

Unclassified  report 

Descriptorsi   •Ferroelectric  aaterials.  Di- 
electric properties.  Nonlinear  systeas,  Elec- 
trostrlctlon   Theory,  Teaperatare,  Operators 
(Matheaatics),  Optical  properties.  Vibrations, 
Law-teaperaturo  research.  Stroatiua  coapounds, 
Titaaates,  Tantalua  coapounds,  Potassiua  coa- 
poaads,  Barlua  coapounds.  Lead  coapounds, 
Caleiua  coapounds.  Tin  coapounds.  Zlrconiua 
coapounds,  Stannates.  Hafniua  coapounds. 
Ferrltes,  Matheaatical  analysis.  Microwave 
eqnipaent. 

A  systeaotic  aad  fundaaental  study  was  aade  af 
the  alcrowave  properties  of  ferroelectric 
aaterials  with  the  perovskite  structure.   The 
quantities  singled  out  for  investigation  are 
aoalinear  dielectric  constant,  alcrowave  losses 
and  electrostrlction.   The  ceapnrison  between 
theory  and  experlaent  is  discussed.   (Author) 

AD-403  695     Div.   U,  26 
(TISTM/AM)  OTS  price  $2.75 

Boeing  Co.,  Seattle.  Mash. 

DEVELOPMENT  UF  DESIGN  CKITEKIA  FOl  A  DRY  FILM 


LUBRICATED  BEARING  SYSTEM. 
Final  rept.  1  Juae  60-30  Nov  62, 
by  M.  E.  Caapbell  aad  J.  M.  Van  Myk 
U2p.  '^ 

Coatraet  AF33  616  7395,  ProJ.  8128. 
ASD  TDR62  1057  J    •  ». 

Uaelassifiad 

Report  on  Power  Conversion  and  Trai 
Technol ogy. 


Descriptors:  •Beariags.  oLubric- 
Ball  bearings.  Roller  beariags.  P 
Coaposite  aaterials.  Low-pressure 

The  extent  to  which  dry  lubricaat 
used  in  future  bearing  systeas  for 
accessory  applications  was  deterai 
I,  twenty  each,  dry  fila  lubricate 
bore,  plain,  ball  and  roller  bear! 
ia  900  F  air  at  15.000  rpa  with  a 
aad  a  25  pound  axial  load.   All  ov 
dry  fila  lubricant  coatiags  were  a 
bearings  and  tested.   None  were  sa 
Two  different  bearing  designs   whi 
unconventional  dry  fila  lubricatio 
deaonstrated  the  feasibility  of  op 
15,000  rpa  in  900  K  air.   In  Phase 
and  ball  bearings  were  evaluated  t 
teaperature  range  70  to  1500  F  at 
a  vacuua.   The  vacuua  levels  attai 
between  5  x  10  to  the  ainus  4  powe 
5  X  10  to  the  ainus  6  power  ■■  Hg. 
tests  ia  vacuua  conducted  on  the  t 
Phaae  I  bearing  designs  resulted  i 
failures.   These  tests  showed  that 
lubricants,  which  nere  satisfactor 
entirely  inadequate  for  vaeuua  ope 
fore  aa  iavast igatioa  was  initiate 
new  aaterials  which  would  provide 
rication  under  vacuua  conditions, 
coapositions  of  dry  lubricant  and 
were  fabricated  using  powder  aetal 
niques.   Friction,  wear,  theraal  e 
fracture  strength  of  these  aateria 
teraiaed.   (Author)  . 
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Houdry  Process  and  Cheaical  Co 

AN  INVESTIGATION  OF  PHYSICAL  P 

ELECTRICALLY  CONDUCT ING  FINE  PARTICU 

Final  rept..  Mar  61-Sep  62. 

by  D.  M.  Koester,  i.  B.  Cornelius,  a 

Donovan.   Mnr  63.  43p. 

Contract  AF33  616  8032,  ProJ.  7350. 

ASD  TDR62  843         Uaclassified 

Report  on  Refractory  laorganic  Nonae 
Materials. 


Lini^Ood.  Pa. 

AKAMET8RS  UF  NON- 

UATES. 


til 


t^llic 


Oeseriptorsi   •Particles.  •Ceraaic 
•Sintering.  Magnesiua  coapounds,  Ox 
Carbonates,  Oxygen.  Adsorption.  Car 
Decoaposition.  Nitrogen,  Mater,  Gra 
analysis.  Exchange  reactions.  High 
research.  Mechanical  properties. 


The  objective  of  this  research  is  to 
wore  aeasurable  properties  of  active 
powders  which  can  be  related  to  sinte 
Saaples  of  active  oagnesia  were  prepa 
cination  of  basic  carbonate  at  400-90 
tested  for  activity  in  a  closed  syste 
activity  aeasureaents .  oxygen  exchan 
'Initial  specific  adsorption<  (of  C02 
that  the  bulk  structure  as  well  as  th 
of  such  aaterials  is  extreaely  active 
these  tests  show  that  aagnesia  saapleii 
at  about  5OO  C.  have  higher  activity 
laaples  calcined  at  either  higher  or 
peratures.   There  are  indications  tha 
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aeasureaents  can  be  used  to  characterise  ceraaic 
-aterials  with  respect  to  their  sinterabil it? 
Uata  froa  deeoapos ition  experiaents  and  C02  ad- 
sorption studies  are  presented  and  discussed. 
These  results  eaphasixe  the  difficulties  involved 
la  the  preparation  of  unifora.  large-scale  lotl 
»'  •"»•»«-  powders,  and  the  care'requtrJd  in 
their  handling  to  avoid  inadvertent  contaainatioa 
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Uaclassified  report 

Descriptors:   •Eabeddiag  substaaces,  •Bibliog- 
raphies, Modules  (ElectroBic),  ContUners.   " 
Plastics,  Epoxy  plastics,  Isocyanate  plastics 
Catalyats.  Dielectric  properties.  Electrical  ' 
properties.  Electronic  equipaent 
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Little.  Arthur  D. ,  lae,.  Caabridga.  Mass. 

KINETICS  OF  OXIDATION  OF  REFRACTORY  METALS  AND 

ALLOYS  AT  1000-2000  C. 

Final  rept..  Sep  59-July  62. 

by  J.  B.  Berkowitt-Mattuck.  Mar  63.  107p 

ASD  TDR62  203.  pt.  2      Uaclassified  report 

Raport  oa  Refractory.  Inorgaaic  and  Noa-Metallie 
Materials. 

Dascriptorsi   •Copper.  •Carbides.  •Silicides 
•Oxidation.  Reaction  kinetics,  Chroaiua  cob-' 
pounds.  Hafniua  coapounds,  Molybdenua  coapoands 
NiobiuB  coapounds.  Tantalua  coapounds.  Titaniua' 
coapounds.  Tungsten  coapouads.  Vaaadiua  coa- 
pounds. Zlrconiua  coapounds.  Interaatal lie  coa- 
pouads. Theraal  conductivity.  High-teaperatare 
research.  Low-pressure  research.  Test  equip- 
aent, Heliua,  Oxygen,  Refractory  aaterials 
Carbon  coapounds.  Carbon  dioxide,  Monoxides. 

Aa  apparatus  for  contiauous  aeasureaant  of  the 
oxidatioa  rate  of  aetaUic  aaterials  betwaea  900 
and  2100  C  is  described.   The  saaples.  enclosed 
ia  BB  all-glass  constant  pressure  flow  systea 
are  heated  inductively,  and  a  theraal  conductiv- 
ity cell  is  used  to  coapare  the  oxygaa  coacaatra- 
tloa  in  a  heliua  strcaa  before  and  after  raaoval 
of  a  portioa  of  the  oxygea  by  reactioB  with  th< 
heated  speciaeas.   For  the  highest  carbides  of 
the  aetals  of  Groups  IV-A.  V-A.  and  VI-A  of  th 
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p«ri*dlc  table,  tkt  retaUf  of  ealciilatioas  of 
tlia  praitarai  of  CO  aad  C02  ovtr  aa  tqailibriaa 
■Ixtart  of  aatal  earbida  aad  tha  corretpoadlng 
■•tal  oxida  ara  giraa.   Oxidation  of  10351, 
■•9S13.  aad  ■oSi2  batMoea  13OO  aad  2100  K  at 
oxygaa  prasturat  of  2-20  Torr  wai  itudlad  by 
oxygaa  contaaptloa  aad  aatal  lographlc  techalqiies . 
Tba  oxidation  of  H5Si3  aad  WSi2  was  studied  by 
the  theraal  condnctlTity  aethod  at  teaperataret 
bataeea  1600  and  2030  K.   A  aeasureaent  of  tke 
rate  of  oxygen  consuaption  of  Ta2Be17  was  aade  at 
1664  K  and  aa  oxygen  partial  pressure  of  8.^ 
Terr.   (Author) 

AD-i03  795     Div.   U 
(TISTM/PCR)  OTS  price  f1.60 

Saitk.  A.  0.  Corp.,  Milwaukee.  Mis. 
CLASS  SURFACE  CHEMISTRY  FOR  GLASS  FIBER  REIN- 
FORCED PLASTICS. 

Progress  rept.  ae.  H,  1  Apr-30  Apr  63. 
30  Apr  63.  lip. 
Coatract  NO«62  0679e 

raclassified  report 

Bescripters:   *61ass.  *61ass  textiles.  •Epoxy 
plastics,  ToBsile  properties.  Aging  (Materials) 
DegradatioB.  Sea  aater.  Laainated  glass, 
Laaiaated  plastics.  Stresses.  Surface  proper- 
ties. Boadiag. 


O«eas-€orai 
to  eoapare 
agents,  sue 
been  on  fla 
days.  la  a 
was  found  t 
aeat  appear 
■ater.  (2) 
to  distille 
bead  life  d 
■ater  aould 
cause  coapl 
glass  laain 


ng<s  HTS  finisk 
favorably  to  sue 
h  as  A-1100.   Tk 
t  plate  test  in 
iscellaneous  boa 
kat  (1)  a  190  F 
ed  aore  severe  t 
syatketlc  sea  Ha 
d  Mater,  and  (3) 
ata  iadicated  tk 
require  an  esti 
ete  debonding  of 
ates.   (Autkor) 


oa  E  glass  coatinued 
cessful  coupling 
e  HTS  saaples  kave 
190  F  Mater  for  35 
d  life  studies,  it 
100%  R.  H.  environ- 
kan  iaaersion  in  190 
ter  bekaved  siailar 

extrapolatioBS  of 
at  rooa  teaperature 
anted  ^5  years  to 

A-1100  treated  E 


AD-403  799 
(TISTM/EJH) 


Div.   U,  27 
OTS  price  $4.60 


Atlaatic  Researck  Co..  Alexaadria.  Va. 

DEVELOPMENT  OF  FLEXIBLE  POLYMERS  \S  THERMAL 

INSULATION  IN  SOLIO-PROPELLANT  ROCKET  MOTORS. 

Quarterly  progress  rept..  1  JaB-31  Mar  63, 

by  T.  R.  Nalton,  E.  B.  Siaaons.  and  R.  0.  Tkoaas. 

Apr  63.  36p. 

Centxact  DA36  03XORD3325 

Unclassified  report 

Descriptors:   'Tkeraal  insalatioa,  'Heat 
resistaat  polyaers,  "Epoxy  plastics.  "Coabus- 
tiaa  chaaber  liaers.  Rocket  cases.  Rocket 
aoters  (Solid  rocket  propellaats) .  Solid  rocket 
propellaats.  Tests.  Elasticity.  Meckaaical 
yrapartles,  Polyaers.  Asbestos,  Materials. 

The  aeebaaical  properties  of  several  aafilled  and 
asbestos-filled  resins  Mere  deterained.   Tke 
eloagatioas  of  tkree  uafilled  epoxy  resias  varied 
froa  160  to  510%  Mkile  tke  elongations  of  tkree 
abestos-fillcd  epoxy  resias  varied  froa  1.9  to 
6.3%.   Aa  asbestos-filled  polyuretkaae  resia  kad 
aa  eleagatioa  of  17%.   Except  for  tke  filled 
epoxy  resia  vith  aa  eloagatiea  of  1.9%.  these 
aaterlals  kave  adequate  ductility  for  service 
reqaireaeats.   Six  aotor  firiags  were  aade  tkis 
report  period  in  akick  several  asbestos-filled 
epoxy  aad  polyuretkaae  resias  were  evaluated. 
Tke  best  perforaiag  aaterial  was  the  Epon  828-te- 
trakydropktkalic  ankydride-castor  oil  foraulntion 
filled  with  40%  of  long-fiber  asbestos.   The  char 
rate  ef  this  aaterial  la  several  aotor  firiags, 
varied  frea  I.5  to  2.7  ail/see  (average  of  six 
saaples  ■•*  2.0X.   The  i0%-castor  oil-aodified 


Cuardiaa  filled  aith  ^0%  leag  fiber  asbestos 
has  also  continued  to  perfora  well.   The  best 
perforaiag  polyurethaae  resia  gave  char  rates  af 

2.5  aad  2.3  ail/sec  in  two  different  aotor 
firings.   All  three  of  these  aaterlals  skow 
better  insulation  perforaance  tkan  tke  best 
coaaercially  available  aaterlals.   (Autkor) 

AD- 403  800     Div.   U.  8 
(TISTE/CRJ)  OTS  price  $10.10 

Caswell  Electronics  Corp..  San  Jose,  Calif. 

Application  of  ferroelectric  materials  to  micro- 
mave  circuits. 

Fiaal  rept.. 

by  Robert  L.  Orrick.  Jr.  Oct  62,  35p. 

Contract  AF30  602  22^0 

RADC  T0R62  338 

Uaclassif led  report 

Descriptors:   •Ferroelectric  aaterlals.  •Micro- 
Have  equlpaeat.  Ceraaic  aaterlals,  Ferroaag- 
netic  aaterlals,  MicroMOve  aetMorks,  Coaxial 
cables,  Naveguides,  Pkase  skifters,  Trans- 
aissiaa  Haas.  Dielectric  properties.  Elec- 
tric fields,  Teaperature,  Theory,  Preductioa. 
Optical  properties. 


A  tkeory  to  deseriko 
tively  teralnated  tra 
Tke  experiaental  data 
tke  tkeory.  Pkase  sk 
loss  Mere  aekieved  ia 
coaaercially  availabl 
aissloa  pkase  skifter 
inated  pkase  shifters 
aad  tested.  Fifty  fi 
0.9  db  loss  was  obtai 
a  tuaable  travelliag 
and  soae  experiaeatal 
description  of  two  ae 
constaat  aeasureaeats 
aental  results  are  gi 
coleaaaite  is  describ 
coaaercially  availabl 
kave  relatively  kigk 
tkis  reasoa  tke  pkase 
ferroelectrics  is  ala 
lower  tkan  tknt  of  fe 
pkase  skifters  can  be 
very  sanll  sixes.  Di 
skifters  suffer  becau 
probleas.   (Autkor) 


tke  behaviour  of  a  reac- 
nsaission  line  is  presented. 

is  in  good  agreeaent  Mitk 
ifts  of  100  degrees  per  db 

tkis  type  of  device  using 
e  ferroelectrics.   A  trsns- 

nslng  tMO  roactively  tera- 

aad  a  3  db  kybrid  Mas  aade 
ve  degrees  pkase  skift  Mitk 
aed.   A  tkeory  describing 
Msve  filter  is  discussed 

data  is  preseated.   A 
tkods  of  asking  dielectric 

is  revioMod  and  experi- 
ven.   An  invest igatioa  of 
ed.   It  is  eoacluded  tkat 
e  ferroelectric  aaterlals 
loss  taageats  aad  that  for 

skift  to  loss  ratio  of 
ost  one  order  of  aagnetitude 
rrites.   Moderately  good 

aade  ia  coaxial  lines  ia 
rect  traasaission  phase 
so  of  difficult  aatcking 


AD-403  821      Div.   U.  4 
(TISTM/TCG)  OTS  price  $.75 

Nyaadotte  Ckeaicals  Corp..  Mick. 

SYNTHESIS  OF  LON  TEMPERATURE  OIL  RESISTANT 

UR ETHANE  ELASTOMERS. 

Quarterly  progress  rept.  no.  3.  1  Jaa-31  Mar  63, 

1  Apr  63.  17p. 

Coatract  DA20  0180R024883 

Unclassified  report 

Descriptors:   *Elastoaers.  "Isocyanate 
plastics.  •Syntketic  rubber,  •Organic  coa- 
pounds.  Mecknnical  properties.  Plastlcisars, 
Stresses,  Teasile  properties.  Molecular 
■eight.  Oils.  Stability,  Coapatibility.  Poly- 
aerixatioB.  Mixtures,  Synthesis  (Cheaistry). 
LoM-teaperature  research. 


e-urea  elastoaers  Here  pre- 
erties  evaluated.   The  Ion 
ity  specification  Mas  aet 

This  elastoaer  Mas  pre- 
triol  blends  Hhich  serve  as 
reducing  the  crystalliaity 
lyols  at  loM  teaperatures. 
educed  elastoaers  nith  the 

properties.   The  diol  coa- 
effect  on  loweriag  torsional 


Urethaae  aad  urethan 

pared  and  their  prop 

teaperature  flexibil 

for  the  first  tiae. 

pared  by  using  diol 

autual  plasticizers 

of  the  indivldunl  po 

This  spproach  has  pr 

best  loH  teaperature 

poaents  had  a  aajor 

aodulus  at  -55  C.  The 
varied  oa  a  4500-aolec 
(Pluracol  TPE  4542)-o- 
1/1  NH2/0H  ratio  elast 
Mere  prepared  for  this 
order  to  obtaia  liquid 
Properties  varied  coas 
the  diisecyanate.  Ure 
BO  urea  linkages  Mere 
siailar  elastoaers  con 
(Author) 


type  of  diisi»|eyaBate  nas 
ular-neight  p^lyether  trial 
dichlorobenzidene  (DCB). 
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oaers.  Quasi 
diisecyanate 
diiscyaaate  ( 
iderably  nith 
thaae  elastoav 
evaluated  aad 
taiaing  urea  1 


AD-403  827      Div.   U,  26 
(TISTM/SJR)  OTS  price  |3.00 

Space  Seieaces  Lab..  Geaaral  Electri 
Philadelphia,  pa. 

HOLLOM  GLASS  FIBER  REINFORCED  PLASTI 
by  B.  Malter  Rosen.  A.  E.  Ketler,  Jr 
Zvi  Haskin.  May  63.  I60p.  R63SD41 
Coatract  N0h61  0613d 

Uaclassifiad 


Descriptors!   •Pheaolic  plastics.  n».-.,  tex- 
tiles. •Coaposite  aaterlals.  ProceMsing.  Ten- 
sile properties,  Coapressive  properties 
Acoustic  properties.  Structural  properties 
Electrical  properties.  Elasticity,  IShear   ' 
stresses.  Reinforcing  aaterlals. 


A  prograa  to  evaluate  the  iaproveaea 
properties  obta.ined  by  utilixing  hoi 


prepolyaers 
study  in 
oaponeats. 
IrariatloB  of 
irs  coataining 
toapared  to 
inkages. 


>    Co. , 

as. 

aid 


ijaport 
■^Glass    tax- 


r 


:   la   balk 

>PH  glass 

If   glass- 

o^troUed 


fibers  as  the  reinforcing  aaterial 

?iI!*J*".  ?"■'*•!**'•  "••  <:«>»«*"cted.   Cl-..„wca 

coaposites  Mas  deaoBstrated.   Mechaajtal,  elec- 
trical aad  physical  properties  nere  d^teraiaed 
experiaeatally.   Mechaaical  perforaajte  nas  de- 
fined analytically.   The  hoUoH  glasj  fiber 

tural  efficiency  for  applications  Mhjte  stiffness 

or  coapressive  strength  is  the  goveralno  struc- 
tural criterion.   (Author)      ««""1^"9  itruc 


AD-403  874     Div.   U.  8.  25 
(TISTE/CAM)  OTS  price  $6.60 

Purdue  U..  LaFayette,  Ind. 

SEMICONDUCTOR  RESEARCH. 

Seaiannual  rept.  1  Oct  62-31  Mar  63. 

31  Mar  63.  35p. 

Coatract  DA31  124AR0D17 

Uaclassified  rAbort 

Descriptors:   •SeaicoBductor s ,  •Geriialaa  al- 
loys. •Antiaony  nlloys,  •Interaetai:  ic  coa- 
pouads.  Electrical  properties.  Optl^kl  proper- 
ties. Magnetic  properties,  Lom  teaperature 
research.  Theraal  coaducti vi ty.  Theitaoelec- 
trlcity.  Infrared  radiatioa,  Oxygea,  Absorp- 
tioa,  Measureaent,  Hyperfine  structM»e.  Theory 
Crystals  groMth,  Paraaagnetic  resonance, 

siJl!,°?;i®*'"'*""'  **"  «<>"Pounds.  IfelUrides. 
Scientific  research.  ^ 

Contentst 

Electrical  properties 

Hot  carrier  distribution  function!  eUperiaental 
deteraination.  description,  and  application 
oscillatory  aagnetoresistnnce  of  GaSIb 

Piesoresistance  of  a-GaAs 
Optical  properties  of  III-V  seaicoadllctor 
coapounds 

Infrared  absorption  of  oxygen  in  siUtoon  nnd 
geraanlua  under  high  resolution 
Irradiatioa  effects 

Eleetroa  paraaagaetic  resoaance  ia  sUieea 
and  geraanlua 


0.3  and  4  k, 


Lom  teaperature  studies 

Specific  heat  of  lead  betneen 

Theraal  conductivity 
General 

X-ray  lattice  paraaeter 

GroMth  of  single  crystals  of  zinc  talluride 

AD-404  023     Div.   14,  25 
(TISTM/AM)  OTS  price  $4.60 

E.  I   Du  Pont  de  Ne.ours  and  Co...  lac, 
Milaington,  Del.  ' 

THERMOELECTRIC  PROPERTIES  OF  SELENIDES  AND  TFI - 

so'is'ioiijxroSS" '"  *"°  '"•  «»""*«»  "jr- 

Quarterly  rept.  no.  6,  1  Oct-30  Dec  62. 
by  «.  T.  Hicks  nnd  H.  Valdsaar.   8  Feb  63   1v 
Contract  Nobs84824.  Proj .  SR007  12  01.  Taik  802 

Unclassified  report 

Descriptors:   •Selenides,  •Tellurides.  •Seal- 
conductors,  Group  VI  eleaents.  Group  V   ele- 

llVil:   ^Tw""?  •^^°J'''  '-"«'  "ll^M.  Encapsu- 
t!!..?'    rl"']    conductivity.  Tkeraoelectricity 
Tantalua.  Cfceaical  reactions,  Ther.ocouple,    '^^ 
Resistance  (Electrical).  Electrical  proEeJ-' 
ties,  lateraetallic  coapounds. 


laproved  procedures  ia  syntkesi 
aents  kave  eliainated  unreprodu 
tantalua-doped  tungsten  diselen 
giving  a  Hell-substantiated  Fia 
•bout  0.5  X  10  to  tke  ainus  3  p 
500  to  1000  C  range.  An  appara 
efficieacy  aeasureaeats  is  undo 
It  is  planned  to  incorporate  ta 
tungsten  diselenide  (p-type)  in 
theraoelectric  aodule,  cascaded 
lead  telluride  and  eacapsulated 
coated  constantan  can  nhich  nil 
the  n-leg  of  the  couple.  Exper 
the  details  of  constractioa  is 
(Author) 
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tus  fo 
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eg  in  the 
r  direct 
truction. 
^doped 
ctical 
p-type 
ceraaic- 
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AD-404  058     Div.   14 
(TISTi/PCt)  OTS  price  #.50 

Rock  Islaad  Arsenal  Lab.   Ill 
EFFECT  OF  CURE  CONDITIONS  ON  VEAR  LIFE  AND 
f?l!°l;2JicJS""^°''  ^^  *  ""N-BONDED  SOLID 
by  F.  S.  Meade'and  G.  P.  Marphy.  26  Mar  63, 

DA  Proj.  IA  O244OIAIO7 

RIAL  63  959  Uaclassified  report 

Descriptors:   •Coatlags,  •Lubricaats,  •Bondino 
\ging  (Materials),  steel.  Sea  nater.  Spray,   '' 
rroslon  inhibition.  Filas.  Plastics 


A  r 

to 

and 

ing 

500 

The 

aad 

fol 

lav 

far 

cur 

sol 

of 

coa 

tec 

olv 

U) 

and 
ere 

(6) 


Hhi 
be 


esin-bonded  solid  fila  lubric 
grit  blasted  steel,  zinc  phos 
prehented  zinc  phosphatized 
Has  then  cured  at  teaperatur 
F  for  tiaes  ranging  froa  10 
effect  of  these  cure  conditi 
corrosipn  protection  nere  de 
loHlng  inforaatioa  nas  obtain 
estigntioni   (1)  Grit  blasted 
ior  to  the  other  tRo  substrat 
e  teaperatures  above  300  F.  t 
id  fila  lubricant  does  not'pr 
Hater  of  hydration  from   the  z 
ting  and  the  resaltaat  loss  1 
^io"-   (3)  No  oae  set  of  cure 
es  optiaaa  near  life  and  corr 
■ear  life  iaerease  nith  iacr 
teaperature.   (5)  Corrosion 
uses  Hlth  decreasing  cure  tia 
Care  eoBditions  depend  on  th 
eh  the  resla-bonded  solid  fil 
used.   (Author) 


aat  Has  applied 
phatized  steel, 
steel.   The  coat- 
es  froa  200  to 
to  180  aiautes. 
ons  on  Rear  life 
teraiaed.   The 
ed  froa  this 

steel  is  ia- 
•».   (2)   At 
he  resin-bonded 
event  the  loss 
inc  phospkate 
n  corrosion  pro- 
conditions 
osion  protection, 
ensing  cure  tiae 
protection  In- 
le  Bad  teaperature, 
e  npplicatioa  for 
a  lubricant  is  to 
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A0-40A   200  Oiw.       I4 

(TISTII/l'tM)    OTS   prie*   $2.60 

A«^oapae«  Corp..    Lea  Aag«i«i,   Calif. 

PIOCSAN.  PXaOUTIC  GBAPHITI. 

SMlaaaaal  taekalcal  rapt..  1  Jaa-30  Juae  62. 

Vi   •'•  ":  "^efcardaoa  aad,  I.  H.  Zekaa.  1  Oet  62. 

20p.  TOI69  22*0  64II2 
Coatract  AFO*  695  69 
OCAS  TD«62  187 

Oaelaaaiflad  report 

Oeaerlptorit  •Graphite.  Heat  ihieldt.  Heat 
treataeat.  IlicroatrHCture.  Stability.  Graia 
itractares  (letallarfly).  Cryital  itraetare. 
Pketealerograpkjr.  Ileetrea  ■Icroscopy.  Hioh 

l*!!!'!!;^'  ""•"".  Cry.tal  growth.  Oeaiflty. 

X-ray  diffractioa  aaalysia.  Coaf iguratloa 
Pyrelysla. 


Stadiea  ea  pyrelytic  graph 
respect  to  its  posiible  ua 
•hield  aaterial.  Preliaia 
ea  chaagea  la  x-ray  paraae 
dlaentieaa  eaaaed  by  heat 
teaperatare  of  depoaitioa. 
which  iadleate  that  the  py 
becoaei  aiallar  to  that  of 
after  treataeat  to  3000  C. 
•trvctaral  chaaget  aa  a  fa 
reported.   (Aather) 


ite  were 
e  at  a  re 

ary  work 
tars  aad 
treataeat 

Data  ar 
rolytic  a 
aatural 

laitial 
act! OB  of 


■ade  with 

-eatry  heat 

is  reported 

physical 
above  the 

e  preseated 

tractare 

graphite 
stadias  oa 
tiae  are 


A  saall  plaat  for  treatlag  aarlae  piliao  waa 
ceaatr.cted  at  the  NoTal  CItH  Eaglaeerlng  Lab- 
oratory.  Althe.gh  priaarily  dealgaed  for 

!!*!.'!'•  ?•"*"•  '*•  Pl"i  i«  readily  adaptable 
le  other  tre.t^nta  aad  aiawl.tes  eqaipaeal  la 

tll*.^   '!"rf*J"*  t"«ti"«  flr«a.   Pr«5...r,lc. 
leata  aad  laitial  eperatioaa  la#leale  the  treat- 
Mat  plaat  perforas  as  expected  aad  Is  ready  far 
•ervlce  applUatleaa.   (Aather)  ' 

AD-404  288     DlT.   U 
(TIST«/PC»)  OTS  price  $3.60 

■elloa  laat.  ef  ladaatrlal  Reaearch,  Pittabargk, 

BALLISTIC  P«OTECTIVE  BUOYANY  ■ATEKIALS 

?!"«*•'!?   '""*•    ■••    ■'2'    ^    0"-3l    Dec   62. 
31   Dec   62,    3ip. 

Coatract    NUO   138  72793.    ProJ.    4388  3 

Uaclaasified   report 

Deserlptorat      •ribera    (Syatketic).    eBuoyancy 
Density.    Aagl.   af   attack.    CellaU;.   plaltlcl' 
Dacroa.    ielatarepreof lag.    Nylea.    Ballistics.' 


AO-iOi  228  Di».      U.    13.    30 

(TISTi/PCt)    OTS   price   #1.60 

NaTal    ClTll    Eagiaeerlag   Lab..    Pert    Haeaeae      Calif 
ll^illVl    *    "«""«""    PKESTRESSED^SN^tTE  • 

PAVEMENT   AT   NAS   LEMOORE.    CALIFORNIA 

V   f*  i*.??!^*"-  "^   "'y  *^«  i3p.  TRiio 

PreJ.  T  toil  01  013 

Daelassified  repart 

S»ppl.  te  rept.  ae.  T1120.  AO-253  i30. 

Descrlptersj   •Relaferced  c»acrete.  •Pareaents. 
•laaways   Strata  gages.  lastraaentatlon.  Aging 

sl!lTIti'*'^'J'"'""""'  «"i«»tty.  ElMticltJ, 
Spaliatiaa.  Pbetographs,  Tables.  Teats. 

lastraaeated  eeaplers  and  Carlson  straia  aeters 
•re  a  satlafactery  aeaas  af  extractiag  data  fraa 
tke  paveaeat.   It  weuld  appear  tkat  after  two 
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iaied  by  a  decrease 
fectlveness.  Carde 
oV.  te  aeedled  batts 
gk  1.0  dpf  Acrilaa 

kave  approxlaately 
■  staple  is  aore  ef 
Ulstlc  filler.   (A 
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ng  tke  crla 
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tke  baey- 
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nt ation 
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leters.  tke 
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yeara  ef  life,  kewever.  and  after  aaay  af  tke 
eeaplers  are  ae  leager  prevldiag  data,  that  la 
fatare  prestressed  paveaeat  work  the  traapets  or 

'yjVw*""*"^*'«  *"•  i"«trBaeated  eeaplers 

shoald  be  aach  laager  than  were  used  at  NAS 
Leaeore  to  obviate  the  possibility  of  the  coupler 
blading  ..  a  tr.apet  end  when  the  prestressinj 
teadoas  are  stretched.   (Author) 


AD-40*  240    Oi».   U.  26 
(TIST«/PCH)  OTS  price  $1.10 

Ntval  Civil  Eaflaeerlag  Lab.,  Pert  Haeaeae  Calif 

CHEMICAL  HOOD  PRESERVATIVE  PLANT 

by  J.  N.  ChaplB.  7  lUy  63.  3p.  TNi68 

PreJ.  Y  ROO5  07  007 

Uaclaasified  report 
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iptarsi   •Mood.  •Preservatlea,  Cheaicals. 
ote.  Orgaaic  aatariala.  Piers.  Deaiga, 
trial  eqaipaeat.  Precesaiag.  Operaiiea, 
ratare.  Pressare,  Vacuaa  apparatus, 
treataeat.  Storage.  Maauf actaring  aethoda. 
etiaa,  Ceadeaaers  (Liqaef iers) .  Heat 
agers,  Vaeaaa  paaps.  Pressure  regalatera. 
y  valves.  Cooling  k   veatilatiag  eqaipaeat. 

(Coatalaers),  Cootral  paaels.  Photographa. 
trial  plaata. 


AD-iOX  5i6     Dlv.   U.  26 
(TISTM/AM)  OTS  price  11.60 

Pastear  last.  (Fraace). 

HYGROPHOTOGRAPHIC  STCDIfS  ON  THE  PERMEABILITY  OF 

PACKAGING  MATERIALS  TO  NATER  AND  MOISTURE 

Piaal  rept..  31  Jaa  62-31  Jaa  63 

by  Joseph  Sivadjiaa.   31  Jaa  63.  17p.  FTR3 

Coatract  OA  91  591EUC2152 

Daelassified  report 

D.scriptorst   •Packagiag  aaterials.  •Plastics. 
Mater  vapor.  Mater.  Steaa.  Viayl  plastics. 
Haaidity.  Pkotographic  plates.  Polyethyleie 
plasties.  Teaperature.  Teat  aethods.  Moistare. 
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SO 


laeats  at  nornal  teaperatare  were 
at  by  plunging  a  pan  of  tke  prepara- 
•  liquid  water  coatalaed  la  a  deaiccator 
ag  tke  otker  part  oa  a  support  placed 
the  ataaapkere  saturated  by  steaa  wkieh 
e  liquid.   Diffiealties  were  encountered 
eparatioa  of  bags  by  aeaas  ol/Tedlar  aad 
■s;  it  waa  iapossible  to  obtiia  a, 

solderlag  witk  a  flaae.   Aefr^rtTagly. 
laoata  were  carried  out  at  aoraal 
Ic  pressure.   For  tke  plaaties  wkick  are 
tly  peraeable  to  water,  great  differ- 
e  Bot  Boticed  betweea  tke  peraeablllty 
aad  to  steaa  ia  tke  soae  of  weak  tea- 
.  differoaces  wkiek  becaae  leas  aad  less 

la  proportloa  aa  teaperature  was 
.   Tke  two  peraeabllities  becaae  practl- 
*  V   **• /•■Mrataras  of  85  aad  95  C 
ad  Profax).  except  for  tke  Saraa  whoae 
Ity  to  steaa  ia  this  saae  aoae  of  tea- 
is  clearly  revealed  less  elevated  thai 
ability  ta  water,  due  probably  to  th« 


ik 


•  flla  at 


profoaad  aodificatioa  uadergaaa  by 

the  differoaces  of  tke  two  valaaa  i«taalaed 

B™!hI;ir'*J*  '•'  '*•  Mastic  aatieriala  of  low 
peraeablllty  to  water,  as  tke  Kel-I^.  ao  differ- 

IVil/ll   '•'»'*•«'•  ^^'l'  PT.eablli;y  to  iat" 
beiag  tke  saae  aa  tkeir  peraeablllty  to  water 
Taper  for  all  tke  teaperatures  studied.   (Aatkor) 

AO-404  573       Oiv.   u.  i 
(TISTM/EJH)   OTS  price  $.50 

Coatiag  ..d  Ckeaical  Lab..  Aberdeea  Proviag 
Crouad.  Md.  * 

MEDIUM  ALKALINITY  CLEANERS  OF  SUPERfflOR 
DETCRGENCY.  -"^MjiiWB 

by  A.  Haakowick.  16  Apr  63.  I2p 
DA  proJ.  1  1  0  244OIA1IO  05 
APG  CCLUO 

Uaclassifi 


vfi   report 


Descriptors:   •Cleaaiag 
coapouads.  Calciua  coapo 
Sediua  coapouads.  Ckelat 
craft.  Surfaces.  Greases 
Solutioas.  Tables.  Lubri 
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AD-404  598     Dlv.   U 
(TISTM/EJH)  OTS  price  $1.10 

General  Oyaaaics  Convalr,  San  Diego.'  Calif. 
MATERIAL  -  EUSTOMERS  -  TEFLON.  NEOPRENE.  TA-77 
SYNTHETIC  RUBBER  (T.  A.  MANUFACTURING  CORP.). 
AROMATIC  FUEL  AND  MEATHERING  RESISTANCE 

^l   ^  *ll^'J-    i'    ?••'««.  •"<«  E.  E.  feller. 

19  Apr  60,  7p.  8926  1  55 

Contract  AF33  657  8926 

Uaelasslf led  Meport 


Descrlptorsi   •Synthetic  rabber, 
plastics,  Claaps\  Oxone,  High  teapk 
research.  Jet  englae  fuels,  Mechan[ 
ties.  Teaaile  properties,  Coapatlbl 
Fluorides.  Tests.  ' 

Suitable  speelaens  ef  general  pnrpos 
,^^,^^£^'  aroaatic  fuel  resistant  neep 
321 5|  TA-77  synthetic  rubber  and  tefjo 
•abjected  to  various  env iroaaental  t^k 
Type  XM  Meatheroaeter  exposure  for  2$0 
oaone  exposures  (ASTM  Method  1  U9-55t) 
!■  no  cracking  la  the  teflon  and  genir 
neoprene  AMS  3209,  but  the  T.  A.  .,n?h 

lU^"!!,*"*  •"■•»*«  '■•»  resistant  nea 
ARS  3215  cracked.   Heating  at  212  F  t^ 
did  Bot  appreciably  harden  any  of  the 
■aterials.   Twenty-four  bours  laaers U 
fael  eaased  only  very  slight  swellina 
oat  the  two  neoprene  aaterials  and  tMe 
•yathetlc  rubber  swelled  coasiderably 
'esaJt  of  iaaersioB.   (Author) 


AO-4OX  616     Dlv.   U,  7 
(TISTM/LMH)  OTS  price  $2.25 

I!»«*l»fl'«ouse  Electric  Corp..  Pitts 
MODULE  IMPROVEMENT  PROGRAM. 
Flaal  rept. 
31  Aug  62.  1v. 
Coatract  N0ba84329 

Daelassified  r 
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BfATHEMATICS  -  Division  ft 

Deaerlptorsi   -Power  equipaeat.  Theraoelec- 
Ji«  oJ  «i«tric  poteatial.  Mechaalcal  proptf^- 
ties.  Ol.lectrlo  properties.  Shock  reslsiaaceJ' 
laorgaaie  coapouada.  Tkeraal  strasses.  Liqald^ 
Zrt!i5'.  ^^'^  coatiaga.  Electric  lasulatioa. 

Additloaal  data  priaarily  related  to  tke  coa- 
tiaued  teatiag  of  aaterials  for  uae  ia  power  oea- 
erator  aodule.  la  pr.ae.ted.   Effort  uWrlclll^  ^ 

keriL  r?frr""  •'  *'•  Hfe-perforaa.ce  of 
tfceraoelectrlc  generator  aodulea  by  aeaaa  of  ea- 

of  r.li?!.?"*^"''"'!  •■"  ""l^tioa  in  tke  areas 
Jao   oirli-";/""*'*  Procea.lag.  .,d  co.t.ct- 
lag.   Duriag  tke  prograa.  it  becaae  appareat  tkat 
tke  life-perforaaBco  of  aaterials  would  be 
stroagly  laflueaced  by  tke  stresses  iapoaed  by 

:S^[d  i!'-?"'!J'T'  •"•  '"'^  lifo-pe?for.a.Je 
•oald  be  directly  depeadeat  oa  tke  aeckaaical 

J«?riJl"  ri   '*•  ^"""'l^t'lc  .aterials  aad 
coatacts.   Tke  prograa  was  aodified  to  iaelade  a 
stress  aaalysis  aad  tke  teatiag  of  aechaale!l 

propertle.  of  aaterials.   At  tke  coaHusIoJ  of 
tae  prograa.  average  aodule  life  was  7500  boars 
for  25>  power  drop,  witk  soae  aodule  tests  raa- 
aiag  la  excess  of  10.000  koars.   Nodale  effl- 
cieacy  kas  beea  iaproved  to  7$  for  a  saaller 
("fk")""  "'•"*"*•  •"*«'•  1"«""  lo««or  life. 

AD-404  622     Div.   U.  33 
(TISTM/AM)  OTS  price  13.60 

HirJvM^N**'*'"'  ""•"■«•'  •■<•  Bafllaeerlag  Lab.. 

TT^"ftI°rcflf^''"*^^°'^  "'^  "0"  "E**E  CHARACTERIS- 

MIXTURE         '  '^^   *^"  "  ^^"    BASE-COURSE 

by  C.  M.  Kaplar.   Jaa  63,  28p. 

CRREL  TR96  D.claasifled  r.port 

Descriptors:   •Roads.  •Sella.  Freesiag. 
Peraafroat.  Soil  aeckaaics.  Polar  regioaa. 
Mlxtares.  Slags.  Materials. 


Sixtaea  speciaeas  of  a 

course  aixture  were  tes 
bility  ia  tke  laborator 
of  66%   slag.  303t  fiy  aa 
Test  results  skewed  tka 
keaved  iaslgai f icaatly 
slow  freesiag  la  aa  ope 
cared  speciaeaa  keaved 
freesiag  aad  were  class 
sasceptibility.   In  ace 
teria.  based  oa  average 
■oat  aoist-cared  aad  so 
sified  as  aegligible  fr 
few  approacked  or  were 
frost-susceptible.   Spe 
saad  perforaed  sigaific 
tkaa  tkose  first  subaer 
■oiat-cared.   Oa  'aoiat 
keavlag  decreased  witk 
Tke  aaxiaua  aeasured  ke 
speciaeas.  soaked  or  ot 
freeiiao  cycle  was  abaa 


freesiag 
(AutkorJ 


slag-fly  ask-llae  basa- 

ted  for  froat  saaeepti- 
7.   Tke  aixture  coasisted 
k  aad  U%   llae.  by  weigkt. 
t  ovea-cured  speciaeas 
evea  after  10  cycles  of 
B-systea  test,  wkile  aoa- 
about  15$  dariag  a  siagle 
ified  to  be  of  low  frost 
ordaace  witk  adopted  eri- 
rate  of  keave  ia  aa/day. 
aked  speciaeas  were  clas- 
ost-sasceptible  altkoagh  a 
classified  as  very  low 
claeas  cared  oaly  la  aolst 
aatly  better  oa  tke  wkole 
ged  ia  water  aad  tkea 
-cured  oaly*  speciaeas. 
iaerease  ia  curing  tiae. 
ave  of  aay  of  tke  eared 
kerwise.  dariag  aay  oae 
t  0.2  la.  aad  aboat  3.3JI. 
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15.    MATHEMATICS 

AD-403  502     Dlv.   15 
(TISTP/FEM)  OTS  price  $1.60 

Institute  of  Engineering  Research.  U.  ef  Calif 
Berkeley.  v.m.. 

Ir^t^Jir^^  FOOTRHLE  -  AN  ALTERNATIVE  RANK 
STATISTIC, 

by  D.  C.  Kleinecke.  H.  K.  Dry  and  L  F   M»>.r 
Nov  62.  18p.  CDRP182  1U  '    ' 

Contract  CD  SR58  40 

Dnclasslfied  report 


IHvialon  15  -  MATHEMATICS 

Oeicriptora:      •Statistical    diatribut Ion, 
^Statistical   prooessas,    Nua«rlcal    analysis, 
■oata  Carla   aatliods.    Statistical    functioas, 
Saapliag.    Stockastic   processes. 
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ric    testiag, 
s   report. 


AD-i03  671  DiT.      15 

(TISir/rCM}    OTS   price    #1.10 

■atbasMties  Research  Ceater,    0.    of   Niscoasia, 

ladisaa. 

THE  ATYPICAL  ZEROS  OF  A  CLASS  OF  ENTIRE 

FONCTIONS. 

by  P.  M.  Aasaloaa  aad  R.  P.  laas,  Jr.  Apr  63. 

7p.  TSR39i 

Caatract  DA11  0220RD2059 

Unclassified  report 

Deseriptarst   "Faaetiaaal  aaalysis,  lategral 
Sfaatiaas,  Differeace  eqaatiaas,  Differeatial 
aqaatiaas,  Fuactioas,  lategralt.  Statistical 
dlstribMtiaas. 

A  haaogeaeoBS  different ial-di ffereace-iategral 
aqaatloB  with  eoastaat  coefficieats  aad  a  coa- 
valatiaa  lategral  has  aa  expoaeatial  solutioa 
Pit)    -  e>t  if  and  only  if  s  is  the  lero  of  a 
eartaia  eatire  faactiaa.   The  asyaptotic  dit- 
tribatioa  of  the  seres  af  sack  eatire  fuactioas 
is  discBssed.   (Author) 


A0-i03  674     Dl».   15 
(TISTP/VA)  OTS  price  $2.60 

Israel  last,  of  Tack.,  Haifa. 

ON  COHPACTIFICATION  Of  METRIC  SPACES. 

FlBBl  technical  rept., 

by  ■.  ReicbBM  (Relchback).  Feb  63.  23p. 

Caatract  N62558  3315 

Uaclassified  report 

Boserlptors:   *Topology,  Functions,  Nuabers, 
TraaaforaatioBS  (Hathaaatics). 


A»-i03  693     Dl».   15 
(TISTP/PRM)  OTS  price  $2.60 

Matheaatlcs  Research  Center,  U.  of  Vlsconsia, 

Nadisan. 

TIEO-DOUBLE-CHANGE-OVER  DESIGNS, 

by  N.  T.  Federer  and  G.  F.  Atkinson.  Apr  63, 

26p.  TSR391 

Caatract  DA11  0220Rb2059 

Unclassified  repart 

Descriptors:   •Matrix  algebra.  •Analysis  of 
variance,  Experlaental  data,  Sequences,  Design, 
Naabers.  Probability,  Statisticsl  functions. 
Vector  analysis,  Naaerical  aaalysis.  Least 
sqaares  aethod,  Caabiaatarlal  analysis. 
Statistical  aaalysis. 

Tka  coastraatlaa  aad  aaalysis  for- a  class  of 
oxperiaeatal  deslgas  denoted  as  tied-double- 
ckaage-over  deslgas  are  preseated.   Tkese  designs 
are  asefal  for  situations  akerein  the  treataents 
are  applied  in  sequence  to  sn  experlaental  unit 
aad  ahere  the  effect  af  a  treataent  persists  for 


oae  period  after  the  period  la  ahieh  the  treat- 
aoBt  aas  applied;  they  slloa  estlaation  of  direct 
and  residBBl  treataent  effects.   Tied-dauble- 
chaage-ovor  deslgas  are  canstructod  atillxing 

one.  tao t  -  1  orthogonal  latia  squares 

for  t  troataeats.   Althoagh  the  aaalysis  is  for 
r  rows  aad  far  c  calaaas  in  general,  particular 
attoatiaa  is  givea  to  tke  case  akoro  r  ■  tq  -^^  1 
roas  and  e  -  ts  coluans  for  sq  -  k(t  -  1),  for 
k  a  positive  integer;  explicit  solutions  are 
obtained  for  the  situations  where  the  first 
period  results  are  oaitted  froa  the  analysis 
sad  where  the  first  period  results  are  included. 
>A  nuaerical  exaaple  is  ased  to  illustrate  the 
applicatioB  of  the  results  to  exporiaoatal  data. 
(Aatkar) 


AD-403  717     Div.   15 
(TISTP/FEN)  OTS  price  |2.60 

■athoaatics  Research  Caator,  U.  of  Miiconsia, 

■sdisoa. 

PONER    SERIES   NBOSE    PARTIAL   SUMS    HAVE   FEM   ZEROS 

IN    AN   ANGLE, 

by  J.  Korevaar  aad  T.  L.  McCoy.  Apr  63.  21p. 

TSR387 

Coatraet  DA11  0220RD2059 

Uaclassified  report 

Descriptors:   •Taylor's  series,  Hathaaatical 
analysis.  Integral  equations,  Inoqaalitios, 
Equatioas.  Partial  differeatial  aquatioas. 
Fuactioas,  Polyaoaisls. 


AD-403  790     Div.   15 
(TISTP/FEM)   OTS  price  $9.60 

Lockheed  Aircraft  Corp..  Sunnyvale,  Calif. 

NONLINEAR  ORDINARY  DIFFERENTIAL  EQUATIONS:   AN 
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llllli'^l"*      •'»"t*«t'y.  •Cartlfa.i 

?pr!i?', "•■?*•*•"•  AOreaal  eartex. 
(Physiology).  « 

Seraa  free  17-hydraxycorticosterold  leUel.  wer. 
deteraia.d  far  1.700  .yataaicallj  heit^;l*  "" 

Jae  th"*"/*"!!''*'  *"•  »"•  'oliowiBgr;?;.?"  ' 
?o!ii  k""??  •-»»J«t«  "re  iacl.ded  i'  .  phjl  o- 

«b  L?!"**"  ""^'5  -e  c.atr.l  gro-b  of  2S9 
•ubject.  aa.  .aapl.d  over  a  21-week  pefiad;  ■ 

tudJj/'V"'  ?"""  »'  248  participants  „. 
lllAlf   '^l!'"  !*"  9''  petieat.  schedule  for 
Jor  fl   ,f """''  '■*'  1^6  patieat.  afbolJted 
iLMh*^!!"*'"  »"rgery.   All  .aaples  .eft  cof! 

Thl   -  -^'V^    -Icrograaj/lOO  al.  ...  fi^d. 
Tke  .....  for  the  two  control  group,  wire  iot 
•iBBifica.tly  different.   Vari.ncei  flj  th!« 
jroup,  did  differ  (P  <  .05).   The  IntiJlJttiJn 

.»»«.*?^^  «tia.l«s  to  the  adrenal  cortd*  but  aa 
•ppolataeat  for  iapaction  surgery  prod.*--  - 

(i!t"iot)"'''  '""•'  "•»»"•'  ('  <  .oc|| 

AD-403  754     Div.   16 
(TISTM/MA)  OTS  price  $4.60 

5ll^*"**"'  Biology  Lab.,  ColUae  Station'  Te» 
CHRONIC  MBOLE-BOOr  GAM^  BAdJJtIo!  CTr"rs  ^ItHI 


AD-403  760     Div.   16.  15 
(TISTM/LMH)  OTS  price  $1.60 

1!IJ?J"'*"  Research  Center.  U.  of  Mi.con.i.. 

JtrNJcA^i'TJlArr"-  '°"  ""^  interpretation  OF 

?Ip''«?%s"R3?r"  ■""  ""■'^"  '•^--   "•'  ''' 
Contract  DA11  022ORD2059 

OacIa..ified  raport 

De.crlptor.s   eMedical  re.earch.  .Model 
«f'M'  ^'-•"''•■I".  "•theaatical  aialy.i, 
Stati.tical  data.  Drug..  Therapy.  Gaii; 
ray..  Stati.tical  proce..e.. 
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AD-403  812     Div.   16.  28 
(TISTB/AI)  OTS  price  $3.60 

AID  P63-48   '*        Uaelaa.ified  report 

De.criptor.t   eA.troB.utics.  »Spaca  aadleia* 
Pby.I.l.gy.  "elflbtlessaess.  'piaS"  (Kjijt)** 
Space  eav  roaaaatal  coaditioas.  Clo.aJ-JJJ  ; 
ecological  .y.te...  Aatroaaut..'  Biology!''''* 
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Division  16  -  MEDICAL  SCIENCES 

AD-i;03  868      Di».   16 
(TISTB/BA)  OTS  priet  11.60 

Mount  Siaai  Hospital,  Now  York. 

HISTOPATHOLOCT  OP  GCRIFREE  ANIMALS. 

AbbuiI  rept.  1  Hay  62-30  Apr  63, 

Haas  Poppar,  Heiax  Baaar,  Richard  E.  Horowitx 

aad  Fioraaie  Paroaatto.  30  Apr  63,  15p 

Graat  OA  10^9  193  61G2il 

Dnelassifiad  report 

Descriptartt   •letiealoendothalial  systea 
•Ger.frea  aaiaals.  •Histology.  Gastrointaitiaal 
systaa,  Aatoradiograpliy,  Adreaocorticotropic 
koraoae.  Traasplaatatioa.  Cytocheaistry, 
Aatigaa-aatibedy  raactioa.  X  rays,  Globulia 
Lyapkatic  aystaa. 

Tha  lyaphati«  tissaa  of  aaiaals  reared  in  the 
total  absence  ef  a  aicrobial  flora  was  deficient 
in  iaaHBologieally  coapeteat  cells  and  ia  haaoral 
factors  saeh  as  antibody  aad  gaaaa  globalia. 
These  aaiaals  showed  aorphologlc  aad  haaoral 
respoases  which  were  qaalitatirely  iadi stiaguisk- 
able  froB  those  of  experieaeed  eonveational 
aaiaals.   The  aptako  of  bacterial  antigen  and 
tha  antibody  response  to  such  antigen  was  es- 
seatially  the  saae  ia  gerafree  and  conventional 
aaiaals.   The  response  of  the  lyaphatic  systea 
to  toxic  lirer  iajary  appeared  to  be  siailar  in 
gerafree  aad  coBTeatioaal  aaiaals.   The  local 
respoBse  to  traaaa.  althoagh  quaatitatively 
differeat,  was  qaalitatiTely  the  saae  ia  gera- 
free aad  coBTeatioaal  aaiaals.  and  the  response 
of  the  lyaphatic  tissue  to  irradiation  was 
identical  in  gerafree  and  conTentional  aniaali. 
(Aatkar) 


AD-403  891      DiT.   16 
(TISTM/CCH)  OTS  price  11.10 

New  York  0.  Coll.  of  Mediciae,  N,  Y. 

ETIOLOGY  OF  EXPERIMENTAL  SHOCK. 

Progress  rept..  1  Hay  62-30  Apr  63, 

by  B.  M.  Zweifach.  M.  Harzel,  aad  A.  Jaaoff. 

10  Hay  63.  5p. 

Contract  DA^9  007ad993   Oaclassified  report 

Descriptors:   •Shock  (Pathology),  •VasoactiTO 
agents,  •Entyaes.  Tissue  (Biology).  Edeaa, 
Haa.  Laboratory  aaiaals.  Etiology,  Peptides. 
Bioehaaistry. 

Research  oa  lysosoaos  la  aeraal  aad  toleraat  aa- 
iaals sabjeeted  to  shock  was  coatlaaed  to  test 
the  hypothesis  that  the  release  by  cells  of  the 
hydrolases  eoataiaed  ia  cytoplasaie  lysosoae 
grannies  into  the  circulatiea  aay  exacerbate 
tissue  iajary  aad  coatrlbate  to  the  irroTersible 
trend  dnriag  shock.   Adaptatiea  or  teleraaee 
is  associated  with  a  greater  stability  of  lyso- 
soae particles  evea  uadar  ia  Titro  eoaditioas. 
■itochoadrial  systaaa  were  aot  siailarly  sta- 
blliaed.   Ageats  which  predispose  to  shock 
(Thorotrast)  or  whiah  hallify  toleraaea  appear 
to  do  so  by  a  direct  action  of  this  colloid 
en  the  lysosoaal  aeabraaes  of  Kupffer  cells  aad 
•ther  aacrophages.   The  local  release  of  lyso- 
•oaal  easyaes  appears  also  to  coatrlbate  to 
the  geaesis  of  local  tissue  iajury,  siace  da- 
pietioa  procedures  (excess  vltaaia  A)  iahiblt 
local  laflaaaatory  reactioas  as  well  as  the  local 
heaerrhagic  aeeresls  iadueed  by  eoabiaatioas  of 
bacterial  eadotexias  and  aplaaphriae.   A  new 
polypeptide.  (SVPx,  -  ser.a  rasoactlTe  peptide 
aakaowa  ,  was  parifled  and  eoaceatrated  froa  the 
blood  plasaa  aad  serua  of  rabbits  and  ana.   In 
high  eoBcentratioBs  the  polypeptide  is  as  ef- " 
feetire  a  eoatractiag  agent  as  aorepinephriae. 
Ia  low  eoaeeatratioas  the  aaterial  stroagly  po- 
teatiates  the  actioa  of  eonstrietors  such  as 
aerepiaephriaa.  (Author) 


A0-i03  893     DiT.   i6 
(TISTH/CCH)   OTS  price  $1.10 

School  of  Aerospace  Medicine,  Brooks  Air  Force 
Base.  Tex. 

METABOLISM  OF  NOREPINEPHRINE  IN  RAT  TISSUE 

HOMOGENATKS. 

by  Joseph  L.  Borowitx  and  Jaaes  H.  Merritt. 

Dec  62,  5p. 

Task  775202 

SAM  TOR62  138 

Uaclassified  report 

Descriptors:   •Epinephrine.  •Brain.  •Isoniaxid 
•Organic  coapouads,  Heart.  Rats.  Dosage,  Mag-  ' 
aesiua.  Metabolisa.  Tissue  culture.  Pathology 
Biocheaistry.  *' 
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AD-^03  894     Oiv.   16.  28 
(TISTB/AM)   OTS  price  $1.10 

School  of  Aerospace  Mediciae.  Brooks  Air  Force 
Base,  Tex. 

A  NEH  CHRONICALLY  IMPLANTED  ELECTRODE  FOR  RE- 
CORDING NYSTAGMUS  IN  ANIMAL, 
by  Patrick  J.  Dowd,  George  L.  Aaatadt.  aad 
Ewald  Koegel.  Nov  62,  7p. 
Task  775203 
SAM  TDR62  125 

Daclassified  report 

Descriptors:   'Ear,  -Eye,  Surgery,  Surgical 
•  u|>plies.  Cats,  Motion,  Electrodes,  Gold, 
Electroencephalography,  Stiaalatioa,  Recordiaa 
•ysteas.  ' 

electrode  was  developed  to  provide  a  aore 


Aa 


accurate  aad  adequate  aethod  of  reeordiag  eye 
positioa  aad  aoveaeat.   The  electrode  is  siapla 
to  aake  aad  apply,  «.d  it  will  reaaia  ia  the 

desired  sites  for  soae  leagth  of  tiae  with 
Biaiaal  ehaages  ia  itself  or  i.  the  surrouadiag 
tiisue.   This  type  of  electrode  can  easily  be 

rr:al:.?:r"(;;?ji;)' "^  i"..tigatio.. 

AD-403   900  Div.      16 

(TISTB/AD)    OTS   price  $1.10 

School   of  Aerospace  Mediciae,    Brooks  Air   rare* 

Base,  Tex. 

THE  RESPONSE  OF  THE  OTOLITH  ORGANS  TO  TILT 

bjr  Morgan  E.  Niag.  Nov  62,  7p. 

SAM  TDR62-132         Oaclassified  report 

.^Descriptors:   "Ear,  •Otof hiaolaryagology.  Cats 
Seasory  aechanisas.  Posture,  Gaaglia.  Soace 
aediciae.  Nerves.  •   k  • 

Action  potentmis  aad  their  ehaages  ia  respoase 

to  tilt  were  recorded  froa  60  uaits  ia  the 
vestibular  gaaglioa.  presuaably  supplyiag  the 
otolith  orga.s  of  10  cats.   The  actio,  poteatial. 
!■  oil  uaits  were  iafrequeat  aad  irregular  afttr 


positioa  was  aaiatained  for  soae  tiiii.   The 
aajority  of  the  aaits' showed  ao  resi »ase  to  any 
ehaage  in  position.   In  aost  cases,  ♦f  those 
which  exhibited  a  response,  the  res|«nses  were 
delayed  aa  average  of  ^0  secoads.   lie  evideace 
presented  supports  the  view  that  thi  utricle 
and  saccule  aay  be  vestigial  organs.lor  at  least 
^?  'fll   5!.""!°!  -oaaiagfully  in  the  Orientation 
fL^A        ?J  "1th  respect  to  the  gravi«ational 
ileld.   (Author) 


AO-404  Oil      Div.   16,  30 
(TISTM/PCR)  OTS  price  $1.10 

Naval  Radiological  Defense  Lab,.  SanI  Fraacisco. 
Calif.  I 

APPARATUS, 
U  Mar  .63. 

tjepert 

Itpaeat, 


CONSTRUCTION  OF  A  MODIFIED  HENDERSON 
by  J.  F.  Pribaow  aad  M.  S.  Silveraan 

lOp. 

NRDL  TR629  Dnelassifiad 

Descriptors:   •Aerosols,  "Test  equ 
Miereorgaaisas.  Coastruction,  Mice 
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(jlfiesbadea, 

OLOGICAL 

U.  Doaald 
Eaerlek  W. 


Aa  apparatus  for  exposing  alee  to  aa 

Bicroorganisas  was  developed.  It  is 
tion  of  the  Henderson  apparatns,  ada 
exposure  of  saaller  aaiaals.  The  de 
for  placeaeat  of  the  coaplete  appara 
bacterialogieal  hood.  Although  of  r 
(iaple  design  and  operatioa.  it  has 
highly  depeadable.   (Author) 

AD-404  OU      Div.   16 
(TISTM/PCR)  OTS  price  $2.60 

Oalted  States  Air  Forces  la  Europe. 
Geraaay). 

SERVICES  PROVIDED  BY  THE  OSAFE  EPIDEI 
FLIGHT,  ^ 

by  George  R.  Aadersoa.  Nesley  R.  Nowt 
«.  Brldgewater.  Nilliaa  J.  Robertsoa. 
Toth.  1963,  19p. 
USAFE  63  1 

Oaclassified  r|4port 
I 
Descriptors:   «Epideaiolegy,  Medical  labe- 
ratories.  Food,  Food  poisioaiag,  Aa^lysis. 
Tests,  Bacteria.  Aniaals,  Man,  DiseUses, 
Parasites,  Heaosporidia,  Bacillus  ainthracis. 
Trypanosoaa,  Water.  Cullcidae.  MascMae. 
Gastropoda,  Reptiles,  Contaiaers.  Military 
Bediciae.  1 

I 

The  epideaiological  services  available^  to  USAFE 
■odlcal  facilities  are  ideatified  aadliliscassed. 
The  scope  aad  aode  of  operation  is  presented, 
farther,  the  laboratory  capabilities  ire  dis- 
cussed with  detailed  lastruction  on  tk»  collec- 
tion aad  shlppiag  of  speclaents.   (Au^^or) 

A0-40<;  015     Oiv.   16 
(TISTB/AM)  OTS  pirce  $1.10 

United  States  Air  Forces  ia  Europe  (TJ^kty) 
1962  ZOONOTIC  DISEASE  INCIDENCE  FOR  Tl tKEY 
by  Jock  E.  Kielty,  Joseph  C.  Nothern  i^i   ed. 
by  Donald  R. 

Brldgewater.   1963,  7p. 
OSAFE  63  3 

Uaclassified  rel||ort 

Descriptors:   •Epideaiology,  Disease), 
Bacillus  aathracis,  Bracella,  ActiaobaciUus, 
Trichiaella,  Neurotropic  viruses,  Skla  aad 
■ucoHS  aeabraae  viruses.  Maps.      ' 

A"  over-all  picture  is  givea  of  the  la^ideaee 
•I  lix  of  the  zoonotic  diseases  as  reported  ia 
Tarkey.   All  iaforaation  was  extracted  froa 
The  Bulletla  of  the  Reportable  Coatagiious  Di- 
•••«ts,  •  published  ia  Ankara.   This  ia(|eraatioB 


MEDICAL  SCIENCES  -  Division  16 

r!!«"°i^^''!'*  covering  the  period  1  Jaaaary  1962 
through  31  Deceaber  1962,  with  particular  ief.r- 
eace  to  epidealc  areas  aad  coasequeatial  spread 
to  the  surrouadiag  proviaces.   (Author) 

AD-404  057     Div.   16 
(TISTM/PCR)  OTS  price  $2.60 

United  States  Air  Forces  in  Europe  (Turkey) 

EVALUATION  OF  ENTEROCOCCI  AND  COLIFORM  ORGANISMS 

AS  WATER  PQLLUTION  INDICATORS, 

by  Williaa  J.  Robertsoa.  1963,  17p. 

"^^"^  Uaclassified  report 

Descriptors:   •Water  supplies.  •Enterobac- 
teriaceae.  •Streptococcus,  Epideaiology.  Tests 
Sewage.  Contaaiaatioa. 

The  utilization  of  enterococci  and  colifora 
organisas  as  water  pollutioa  indicators  was 
studied  using  the  Izair.  Turkey,  wnter  supply 
systea  aad  other  local  sources.   The  individual 
Berits  of  each  organisa  are  discussed  in  detail 
with  particular  application  to  the  Izair  finding* 
Recoaaendations  are  included  insofar  as  curreat 
literature  research  and  field  applicatioa  will 
allow.   (Author) 


AD-404  218     Div.   16 
(TISTM/AAR)   OTS  price  $13.00 

ySAF  Radiation  Lab.,  D.  of  Chicago.  111. 

iNo  title). 

Quarterly  progress  rept.  no.  47, 

by  Kenneth  P.  OuBois.  15  Apr  63.'  180p. 

Contract  AF41  609  1693.  ProJ .  5830 

Uaclassified  report 

Descriptors:   •Radiatlea  effectt.  •Liver 
•Radioprotective  ageats,  •Enzyaes,  Ble-  ' 
cheaistry,  X  rays.  Drugs,  Rats,  Pharaacology. 
Therapy,  Cyanide,  Protons,  Mice,  Rare  earth 
coapounds,  Maaaals,  Tissues,  Toxicity. 

Reports  discribing  the  effects  of  ionizing  radia- 
tions on  the  biocheaistry  of  aaaaalian  tissues 
pharaacologlcal  and  texlcolegical  coapounds  as' 
protective  or  therapeutic  agents  against  radia- 
tion injury  in  experiaental  anianls,  and  the  in- 
fluence of  exposure  to  low  levels  of  gaaaa  or  fast 
neutron  irradiation  on  the  life  span  of  aniaals 
are  presented. 


AD-404  256    Div.   16 
(TISTM/CCH)  OTS  price  $1.10 

Bioaedlcal  Lab.,  Aerospace  Medical  Div..  Wright- 
Patterson  Air  Force  Base,  Ohio. 

CURRENT  RESEARCH  FOR  SPACE  TRAVEL.  NUTRITION  AND 
FOOD  TECHNOLOGY. 
Apr  63.  7p. 
AMRL  M  ^33 

Daelaaalfied  report 

■♦ 
Descriptors:   •Food,  •Natritlea,  »Food 
dispensing.  Containers,  Radiobiology   Closed 
ecological  systeas.  Space  flight.  Space 
aediciae.  ., 

AD-404  263    Div.   16,  12,  32  , 

(TISTM/TCG)  OTS  price  4l.60  ^ 

Lockheed  Aircraft  Corp.,  Sunnyvale,  Calif. 
THE  USE  OF  ETHYLENE  OXIDE  FOR  STERILIZATION: 
A  PARTIALLY  ANNOTATED  BIBLIOGRAPHY 
coap.  by  Charlie  M.  Pierce.   Sep  62.  12p. 
5  10  62  26|  SB62  35  k    .    p. 

Uaclassified  report 
Descrlptartt   •Spacecraft,  •Microorganisas. 


57 


Divlaion  17  -  METALLURGY 

•6«ralcl««t,  •Orgaale  eoapaaadt.  Cheaieal 
r*aeti«aa,  Taat  Mthada.  Oaeaataalaatlaa. 
Blbllafrapklaa,  Pkaraaaalafy. 


ethjlaaa  axld 
battar  afaata 
eraft.  Tka  a 
•kaaleal  raae 
•f  aieraargaa 
rafaraaeaa  ah 
arraagad  acca 
raaaarcaa  •! 
Caatar  vara  a 
•f  eavaraga  4 
(Aatkar) 


a  haa  pravaa  ta  ba  aaa  ^t   tka 

far  tka  atarilliatlaa  af  apaca- 
fp9   af  tkla  aaarck  lavalvaa  tka 
tiaaa  lavalvad  la  tka  daatraetlaa 
laaa  aatf  tkalr  aparaa.   Tka  39 
Ick  aara  aalaetatf  ara  alpkakatieally 
rdlng  ta  tka  flrat  aatkar.   Tka 
tka  LMSC  Taekaical  lafaraatlaa 
tlllsad  la  tkla  aaarck.   Tka  parla4 
ataa  fraa  1950  ta  Jaaa  1962. 


A0-i04   295  01 ».      16.    4 

(TISTB/CCH)    OTS   prlca   $1.60  ^ 

Polrtackalc    laat.    af   Breaklya.    M.    T. 

MeCHANISM  or    ENZYME  ACTION. 

Taralaal    rapt.,    1    Sap   61-30  5ap  62, 

by  C.    C.    Ovarbergar,    Tkaaaa  St.    Plarre.    Noraan 

Varckkala«r.    aatf  Saaaal    Taraalavaky.    28  Oac  62, 

Craat   OA   CNLIS  108   61C25 

Daelaaalflatf   rapart 

Deacrlptori:      •Eaiyaai,    aOrgaalc    caapoandi. 
Ckyaatrypala.    Dagradatlaa,    Blackaalatry. 


yaarlc   aodala   far 

n   tke   geoaatrlc 

c    aad   otker 

ly  laportant  rata. 

te  prafllaa 

aad  ralatad 

cal  taal  far  tka 

«  •t   tka  aackanlsa 

faraatlea  abtaiaed 

aaat  af  tke  aadal 

aataral  catalyita. 


Tka  pirpaaa  af  tke  atady  af  pol 

aaiyaatle  activity  la  ta  dlacer 
eaatrlbatlaaa  fraa  alactraatatl 
factara  wklek  aay  kave  aa  eqaal 
Caaparatlva  dateralnat loa  af  ra 
caapled  altk  dlcaaclatlea  data 
aeaaureaenti  pravlde  aa  aaalytl 
uaderttandlag  af  tka  latrlcacle 
af  palyaerlc  catalyita.  Tke  la 
■•y  be  Btllliad  far  tka  laprava 
ayataaa  la  caaparlaaa  altk  tke 
(Aatkar) 

AO-iOi  297    01 ».   16 
(TISTl/LMH)  OTS  price  $.50 

Naaklagtaa  0..  St.  Laaia.  ■•.  Sckaal  af  Nediclaa 
CDWJLATIVE  ADOITOBY  EFFECTS  RESDLTING  FROM 
■OLTIPLE  EXPOSOBE  TO  INTENSE  ACOUSTIC  STINDLA- 

JiSH;  '^"   "•   HISTOLOCICAL  EFFECTS  OF  INTENSE 
SOONO  ON  THE  INNER  EAR, 

by  N.  P.  Cavell.   Jaa  63.  12p. 

^.liyiV.,A'^^  ^^^   3^^'-  '''J-  ''^Jl.  Task  71786 
AOL  T0R62  99,  ».  2    Oaclaaalfled  report 

■apart  aa  Aeaaatlc  Eaergy  Ceatral. 

Oaaerlptarai   'Nalaa,  -Ear,  Naaada  aad 

lajarlea.  Hearing.  Tkretkolda  (Pkyiielagy). 
Hlatalagy.  Ti.auea  (Biology),  Aadltary  aarva. 

Tklrty-tkraa  eata  aero  aabjeeted  ta  aaaad 
expaaarea.  aad  aadltary  tkreakald  aklft  aeaaure- 
aeata  ara  rapartad  la  Part  I.   Tke  aalaala  aara 
aabaeqaaatly  aacrlflcad  aad  tkalr  laaar  ears 
prepared  far  alcraacople  exaalaatlea  for  evldeace 
af  tlaaae  lajary.   Tke  klateloglcal  fladlaga  af 
lajarlea  ara  rapartad.   Mlde  bead  aalie  at  IIJ 
db  far  aae-kalf  kear  predated  alld  lajarleat  far 
2-kaar  expeaarea  tke  lajarlea  were  aederata  ta 
aarere;  far  S-kaar  expeaarea  tkere  were  aeaere 
lajarlea.   Paat-axpeaara  Uvea  af  tkese  aalaala 
■ere  80  te  90  dayi.   Aalaala  aacrlflcad  2  ta  i 
koara  after  expaaare  akoaad  eaaeatlally  tka  aaae 
degree  ef  lajary  altk  tke  aaae  2-kevr  expeaure 

!?  ?i*!*:   ^"^  '•■'•  *•*•*  expaaare  at  115  db 
divided  lata  16  daaaa  af  7.5  alaataa  eack.  altk 
aaa  kaar  latar-expaaare  latarvala  reialted  la 
allgkt  ta  aaderate  ckaagea.   Tke  aaae  tatal 
aaargy  la  tke  aaae  aaaber  of  doaei  far  7.5 
alaataa,  altk  aa  later-expaaara  Interval  af  6 
ull'    f^***^**   eaaparatlvaly  allgkt  lajarlea. 


M-iOi   530       01 V.   16 
(TISTI/UII)  OTS  prlca  12.60 

2SLT!ii;SSJ:"  «'-*"onship  for  a  static 

by  Lee  S  Caldaell.  Bar  63.  27p.  T12 
Coatraet  0A^9  193ad2t97 

Oaclaaalfled  report 

??k,rt!!!"!   «^i""  (Piy.i.logy).  Fatlgae 
(Pkyaiolegy).  Body  aelgkt.  Adaptatlaa  (Pfcya- 
iolagy).  Statiatical  aaalyals,  Malgkt. 


Eack  af  6^  aale  s 
certala  prepartia 
atreagtk  aa  laag 

liaear  relatioask 
relative  load  (tk 
•treagtk)  aad  tke 
spaate  altkla-  tke 
tke  lead  aaa  iaer 
■aa  atreagtk,  tke 
decraaaed  fraa  63 
pariaaa  af  eadara 
yieldiag  differea 
little  differeace 
fact  tkat  tke  aea 
iM  greater  at  aa 
otker.  Relative 
eadaraace  doiplte 
taal  force  af  tke 


abjecta  aaa  reqaired  ta 

aa  of  kia  aaxiaaa  reapo 

aa  paaaible.   Aa  eateat 

ip  aai  abtaiaed  bataaaa 

a  perceatage-of-aaxiaaa 

aadaraaca  af  tke  aaana 

raage  of  loads  eaploye 

eaaed  froa  50$  to  80f  o 

aeaa  aadaraace  of  aaaa 

3  sec  to  21. i  sec.   A 

ace  scores  for  tao  ara 

t  respeasa  streagtka  re 

ia  perfaraaace  despite 

a  force  to  be  aaiatalaa 

a  ara  positloa  tkaa  at 

laadlag  taaded  to  aqaal 

large  differeaces  la  t 

sastaiaed  reapoasa.  (A 


aalataia 
ase 

ially 
tke 


1  ra- 

d.   Aa 

f  aaxi- 
al  pall 

COB- 

posltioas 
vealed 

tke 
d  aaa 
tka 
Isa 

ke  ac- 
atkor) 


AO-^0^  553       Olv.   16 
(TISTi/PCR)  OTS  price  $1.10 

Aray  Biological  Labs.,  Frederick.  Hd 
THE  ROLE  OF  MATER  IN  THE  ETIOLOGY  OF  ANIMAL 
BOTOLISM  METHOD  OF  DETECTION  OF  80TULISMUS 
TOXIN  C  IN  WATER, 

by  L  Plgo.ry,  C.  Mickel.  aad  C.  Cbabaasel. 

Mar  63,  2p. 

*■*•  T  751  OacUaalflad  rapart 

Oescriptarsi   •Clostridiaa  batallaiaa 
•Oiseases.  'Taxias  aad  aatitoxias.  Food 
polsoaiag,  Aaiaals,  Etiology.  Mater.  Veieriaary 

72fi?  f*'\  'Sf'*'  f'**"  ««'y*«».  I«jactlaa 
(Mediciae),  Mice.  Detectioa. 


17.    METALLURGY 

A0-i03  508     Dlv.   17.  25.  30 
(TISTA/LSK)  OTS  price  K.60 

?clo^!o***  °-  "•■••fck  Foaadatioa.  Colaabaa 
ASPECTS  OF  RELIABILITY  UNDER  COND  TIONS  OF  ELE- 
VATED TEMPERATURE  CREEP  AND  FATIGUE 
Saaaary  rapt.  l  Feb-1  Oct  62 
^y  A.  M.  Freadeatkal.  Mar  63.'  39p 

A;r?D'R"3*267  '''  '''''    '"'••'•  '''' '    '"'   ''^5106 

Dnclasslfled  report 
Report  aa  Metallic  Materlala. 

Oeacrlptors,   aAlrfraaea.  Caided  alsallea. 
Str.ct.r...  Reliability.  Aviation  safety. 
Safety.  Maiheaatlcal  prediction.  Eqaatloaa 

?i:-':*''\w'*'*"«  ("•«•••»»«•).  AerJdyaailc* 
leading.  Life  expectaacy.  Aeroelaatlclty. 
Aeroikeraoelaatlclty.  Creep.  Fatlgae  (Me- 
ckanlcs).  Saperaoalc  fUgkt.  Superaoalc 

Tke  selatlaa  af  tke  prablea  of  attalnlag  adeqaate 
•afety  aad  reliability  In  sapersoalc  alrcraJr 
atractarea  operatlag  ander  coadltlaaa  aader  aklck 


tbe  daaag 
(fatlgae) 
stractara 
tke  reals 
velopaent 
atlon  of 
eabody  bo 
pects  of 
develop  t 
of  tkls  p 
aental  la 
purpasos 
planning 
■hick  aeu 
(Autkor) 
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0  physl 
n.  Tke 
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tlon  ex 

prevld 
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af  cycle  aa 

aaltlvlty  ( 
oablae  la  g 

stractara 
ed  procedur 
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cal  aad  pro 

present  re 

an  approac 
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lata  at  pre 
a  tke  guide 

experlaeat 
at  far  atra 
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creep) 
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bablll 
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equkte 
■  eq(. 
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ctital 


AO-403  526     Oiv.   17 
(TISTM/DRM)  OTS  price  $^.60 

Haaaond  Metallurgical  Lab.,  Yale  U. 

Conn. 

X-RAY  OlFFHACTION  STUDY  OF  DEFORMAT 

IN  BCC  REFRACTORY  METALS. 

by  E.  N,  Aqua  and  C.  N.  J.  Magaer. 

TR^ 

Contract  Nonr609^3 

Uaclassified 

Descriptors:  'Heat  resistant  aat 
alloys.  Chroaiua,  Niobiua.  Taatal 
Vaaadiua.  X-ray  diffraction  aaaly 
working,  Anisotropy.  Grain  struct 
lurgy).  Crystal  lattice  defects, 
tare,  Particles,  Heat  treataent.  I 
Fourier  analysis.  Molybdenua.  Iro 
Def oraation. 
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New  Havea, 
]|0N  BY  FILING 
<«r  63,  1v. 

report 

i|ls  aad 

.  Tungsten, 
is.  Cold 
tt    (Metal- 
icrostruc- 

asticlty. 


taa 


Iro 


AD-^03  681      Dlv.   17.  26 
(TISTl/PCR)  OTS  prlca  $13.00 


Raallton  Stan 
Nindsor  Locks 
ELECTRON  BEAM 
by  NiUiaa  I. 
178p. 

Contract  AF33 
ASD  TDR63  132 


dard  Div 
Coon  . 
MELDING  OF  AEROSPACE  MATERIALS. 
Kern  aad  Laareaca  E.  Liibia 


Ualtad  Aircraft  Corp. 

LS, 
Ftb  63. 


tao 
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talua, 
Id  worked 
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by 
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different 
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tungstea 
s  i  ze  s . 
ted  froa 
dulus . 
as  also 
Ht  fault- 
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657  7763.  ProJ.  7351,  H»k   735102 
Uaclassified  ijiport 


Descriptors 
Metallurgy, 
cklaiag,  He 
■Hoys,  Mol 
Tungsten.  F 
Steal,  Agla 
itracturas 
properties, 
Mlcropkotog 


I   *ElectroB  baaas ,  •Mai 
Tkarnodyaaaics.  Materia 
at  treataeat.  Barylllaa. 
ybdenua  alloys,  Titaaiua 
ractura  (Hackaaics).  Due 
0  (Materials).  Radiogra 
(Metallurgy),  Porosity, 
Metallograpky,  Tables, 
rapky. 


4ing,    Melds, 
\».    Ma- 

jBerylUua 
alloys, 

,iiity. 

pky,  Graia 
laasUe 


M 


METALLURGY  -  Division  17 

JiSlky!**;**  electroa  beaa  welding  teckaiquea 
capable  of  producing  butt  welds  of  opti.u. 

iltaalaa,  D6AC  steel,  aolybdenua-0. 5*  tltaniua 

i.  «;!r'[a'?'t:?;/"^'"-r-   "•^'"  -«.  trli  c"ed 
B12ovrI  t?.   ."""^'H**  •'  °-^25  lack  for  tke 
tl^  SaJp   !  "  ■■'  °-^^°  *""  •"'«  0-090  lack  for 
J  nn?  f  W^''    °-"'°°  *»«="•  0.050  lack,  aad 
wdSed  t!  t'"  ,"•  -«lybdeaaa-0.5*  tlt;ni.a 
h!r!f^    taagstea;  aad  0.040  lack  for  tke 
beryllU.   The  effect,  of  theraal  treataenta 

t;2*S?2;v?A'a%'2  oL%"i""'  ""  l-»estlgat:d';„ 
tae  B120VCA  and  D6AC  by  weldlag  aad  testlaa  a 

IccllLli   -f'"'''''""^  treat.Jat  col^i^L;,. 
A  coaprekeaslve  prellalnary  weldlag  phase  waa 
co.ducted  duriag  which  the'effects'of  vari"; 
welding  conditions  oa  weld-zone  ckaractaristic. 
-ere  evaluated  by  visual,  radlograpkic  or  die 
peaetrant,  aad  aetal lograpfclc  Inspictlo"   Melds 
were  evaluated  for  exteat  of  fusion,  or!  «  ,i,. 

AD-403  702     Div.   17,  25,  9.  12   22 
(TISTA/LSK)  OTS  price  $2.50 

Southwest  Researck  last.,  San  Antoalo   Tex 

,"nfn?I!"  ^^   """"  STRUCTURES  TO "mJulsS 
LOADING* 

fioal  rapt.  1  Mar  6I-31  Mar  62, 

S'  I'   llil.^'    °;  «"t"l»l.  N.  L.  Basdekas  aad 
K.  c.  DeHart.   Mar  63,  102p. 

SS;*fJ562*l75  ^'^  '''^^'  ''"J-  ^9°^'  '"•"  690601 

Uaclassified  report 
Report  oa  Nuclear  Meapon  Effects  oa  Space 

S^d?!!"*!!!**  "Structural  skells.  •Cyliadrical 
bodies.  'Alrfraaes.  Skock  waves.  Nuclear  ex- 
plosions. Guided  alssiles  (Surf ace-to-surf ace) 
I-pact  skock.  Spacecraft,  Flat  plate  aodels. 
Matheaatical  prediction.  Aeroelastici ty 
Loadiag  (Mechaaics).  Antialsslle  defense 
systeas.  Dynaaics,  Blast. 

Procedures  for  analytically  predicting  the  re- 
sponse of  aissile  bodies  to  blast  loadings  are 
preseated.   The  investigation  involves  the  be- 
havior of  cylindrical  shells  (with  various  end- 
closures)  and  circular,  flat  plates.   The  nuaeri- 
cal  results  obtained  froa  the  analytical  aetkods 
coap.re  favorably  with  the  experiaenta!  d".  «! 
quired  during  the  study.   (Author) 

AD--i03  757     Div.   17 
(TISTM/AM)  OTS  price  $1.60 

Laboratories  for  Research  and  Devalopaent 
Franklin  last..  Philadelphia,  Pa. 
PREPARATION  AND  EVALUATION  OF  HIGH  PURITY 
BERYLLIUM. 

Quarterly  progress  rept.  2  Oct  62-1  Jaa  63 
by  G.  E.  Spangler.  M.  Heraan.  E.  J.  Aradt  * 
D.  B.  Hoover  and  V.  V.  Daaiano.   1  Jaa  63   15d 
0  BI933  5  -  "  oj.  ipp. 

Contract  N0w62  0536 

Oaclaaalfled  report 

Descriptors:   •Barylllaa.  •Single  crystals. 
•Zoae  aeltlng,  Barylllua  alloys.  Copper 
alloys.  Electron  alcroscopy.  Diffusion, 
Stresses.  Isotopes,  Deforaation,  Metallog- 
r«pby.  Mechanical  properties.  Fracture 
(Mechanics) . 

The  purpose  of  tkls  iavastlgatioa  Is  to  produce 
high  purity  barylllua  and  to  study  Its  deforaa- 
tioa  aad  fracture  characteristics.   Tka  zone 
aeltlng  of  owe  one-inck-dlaaater  bar  was  co»- 
platad.   A  single  crystal  speclaea  of  a  copper- 
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DivUiOD  17  -  METALLURGY 

barylliaa  allay  eoataiaiag  5  Maight  par  eaat 
eoppar  vat  tatted  la  taatiaa  witb  tbe  eryital 
•riaatad  for  batal  glide.   Thii  tpeeiaea  ex- 
bibited  a  CUSS   oa  tbe  batal  plaae  of  7800  PSI 
aad  aadorweat  a  19*  redaetloa  ia  area,  aquivaloat 
te  23S  oloagatiea,  orer  aboat  eae  balf  tbe  gage 
leagtb  of  tbe  tpeeiaea  prior  te  fraetara. 
(Aatber) 

AO-403  775     Di».   17,  U 
(TISTI/BIN)  OTS  priee  |5.60 

Oefeaae  letalt  laforaatioa  Ceater,  Celaabat. 

Obie. 

DKrCNSC  UTALS  INFOIMATION  CENTU  SELECTED 

ACCESSIONS. 

Ceap.  by  Patricia  B.  Plate,  ijp. 

Oaelaatlfied  report 

la.  •Blbllogrepblet. 
yt.  IroB  alloyt,  Nickel 
tool.  Steel.  Berylliaa. 

alloyt,  Ceraaic  aaterl- 
lei.  Cattiag  toolt.  Mag- 
are  (lecbaaict).  Expletive 
Crapbite.  Refractory  aa- 
leyt,  lelybdeaaa  alloyt, 
aadiaa  alloyt.  Coapetite 
ructive  teitiag,  Glatt 
ttapt  aetalt  aad  alloyt. 


Coateattt   Aatber  iadexi   Sabject  iadexs   Rigb- 
ttreagtb  alloyt:   Cobalt  bate;  Nickel  bate;  Ea- 
fiaeeriag  tteelt;  Staialett  tteelt;  aad  Iroa 
bate.   Ligbt  aetaltt   Berylliaa;  Titaaiaa;  aad 
■agaetiaa.   Noaaetalllct:   Carboa,  grapblte; 
Special  refractoriet;  aad  Ceraaic  oxide.   Re- 
fractory aetalt:   Coluabiua;  Chroaiua;  Nolyb- 
deaaa;  Taatalaa;  Vanadiaa;  Taagttea;  aad  Platiaaa 
groap.   liteellaaeoat:   Coatiagt;  Applicatioat ; 
aad  Coapotites. 

AD-403  776     Div.   17 
(TISTB/PCR)  OTS  price  |7.60 

Gate  latt.  of  Tecb..  Clerelaad.  Ohio. 
AN  INVESTIGATION  OF  TRANSFORMATION  CHARACTERISTIC" 
OF  TUEE  URANIUM  BASE  ALLOYS. 
Fiaal  rept. . 

by  P.  E.  lepai.  R.  H.  GoodeaoK  aad  I.  F.  Reheaaan. 
Jaa  63,  ii3p.  TR  ANSA  CR63  02/1F 
Coatract  DA33  019OBD3630,  Proj,  5N12  I5  030 

Dnclattifled  report 

Descriptortt  •Oraaiaa  alloyt.  Phase  ttadiet. 
Metallography,  lateraetal lie  coapoundt,  Oy- 
aaaict.  Molybdeaua  alloyt.  Titaniua  alloyt, 
Niobiaa  alloyt.  Zircoaiaa  alloyt,  Rardaett, 
X-ray  diffractioa  aaalytit,  Heat  treataeat.. 
Hlcrophotography,  Traatforaations. 

The  iaTOttigatioB  wat  directed  toward  two  aain 
obJectlTOt:   (1)  to  develop  Tiae-Teaperatare- 
Traaiforaatiea  (TTTj  diagraat  for  teveral  uraaiaa 
bate  alloyt,  and  (2)  to  develop  aetallographic 
techaiqaet  tuitable  for  the  ideatif icatioa  of 
phatet.  iateraetallic  coapoundt  aad  aoaaetallie 
eoattitueatt  ia  tbete  aad  teveral  other  alloyt. 
Accordiagly.  the  report  it  presented  in  two 
parte  dealing  teparately  with  each  of  thete 
topict.   TTT  diagraas  are  presented  and  trant- 
foraation  kiaetict  are  detcribed  for  five  alloys: 
(1)  U-IOJJMo,  (2)  U-8jtMo.  (3)  U-8;JMo-1/2)tTi ,  U) 
0-8JlMo-1)tTi,  aad  (5)  U-2)lMo-2»Nb-2)tZr-1/2JTi . 
Metallographic,  dilatoaetric.  hardaest  aad  x-ray 
techaiqaet  were  atilized  in  ettablithiag  t"he  TTT 
diagraas.   Seatitivity  aad  liaitations  of  each 
techaiqne  are  ditcatted.   Metallographic  tech- 
aiqaet were  perfected  for  tbe  uraniua  base  al- 
loyt for  aearly  all  conditiont  of  heat  treataent. 
Cartala  lew  teaperature  traatforaation  ttructures 


aad  the  identif ieetioa  of  aoaaetallie  iaelatioaa 
were  aot  eeapletely  retolved.   Metallographic 
ttructaret  of  the  speeiaeas  sabaitted  by  0.  S. 
Aray  Materials  Reteerch  Agency  are  iaterpreted 
where  pottible  ia  terat  of  tbe  etteblithed  TTT 
diagraat.   (Aatber) 


AD-403  779     Div.   17.  25 
(TISTM/AMS)  OTS  price  $1.10 

Keek.  ■.  M.  Lab  of  Engineeriag  Materialt.  Calif. 

latt.  of  Tech.,  Pasadena. 

METASTABLE  CLOSE-PACKED  STRUCTURES  IN  SILVER-RICH 

BINARY  ALLOYS  WITH  TIN.  ANTIMONY  AND  SILICON, 

by  »».  Kleaent.  Jr.   Apr  63.  6p.  TRU 

Coatract  NOBr220  30 

Uaclassified  report 

Descriptors:   "Silver  alloys,  •Phase  studies, 
Cryital  latticet,  Cryttal  ttractare,  Tin 

alloyt.  Aatiaoay  alloyt.  Silicoa  alloyt. 


A0-iO3  796     Div.   17,  26 
(TISTM/AM)  OTS  price  $^.60 

Ceatral  last,  for  ladustrlal  Research  (Norway). 

DEVELOPMENT  OF  EXPLOSIVE  TECHNIQUES  IN  METAL 

FORMING. 

Status  rept.  ao.  1,  1  JBly-31  Dec  62, 

by  B.  Haaglaad.  K.  Bordalea,  B.  Eftestel,  T. 

Liadtveit.  aad  K.    Schreiaer.   31  Jaa  62.  L2n, 

Coatract  N15MMP  N62 

Uaclassified  report 

Descriptors:   •Industrial  equipaent,  •Ex- 
plosive foraing,  •Bibliographies,  Stainless 
steel,  Deforaation,  Austeaite,  Hartensite, 
Low  teaperature  research.  Cryogenics,  Process- 
ing, Production,  High-teaperature  research, 
■eldiag,  Titaaiaa.  Powder  aetaxs,  Tuagstea. 
Metals.  « 
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AD-^03  810     Div.   17 
(TISTM/BRM)  OTS  price  $3.00 

Geaeral  Telephoae  aad  Electronics  Labs.  Inc. 

Bayside,  N.  Y. 

OXIDATION  RESISTANT  COATINGS  FOR  TANTALUM  ALLOYS 

AND  OTHER  METALS. 

Final  rept.  1  Nov  61-30  Nov  62, 

by  L.  Saaa.  Feb  63.  Ulp.  TR62  ^607 

Contract  AF33  657  7339,  ProJ,  7312,  Task  731201 

ASD  TDR63  160         Unclassified  report 


Descriptors:  •Taatalua  alloys,  Te 
biua.  Tungsten,  Molybdenua,  Tungst 
Niobiua  elloys,  Vaaadiua  alloys,  Z 
leys.  Oxidation,  Diffusion,  Mechaa 
erties.  X-ray  diffraction  anelysis 
Rerylliua  coapounds,  Rupture,  Stre 
coatiags,  Alaaiaua  alloyt,  Tia  all 

The  effect  of  coating  coaposition  on 
changes  and  oxidation  behavior  was  s 
a  Sn-Al  spray-slurry  systea  with  tea 
lua  alloys,  colaabiaa,  taagstea  aad 
la  tests  coaducted  at  3000  F,  it  was 


ntalaa.  Nio- 
en  alloyt, 
ircoalua  al- 
ical  prop- 
.  Silicidet, 
sses.  Metal 
oys,  Coatiags. 

structural 
tudied  using 
telua,  tenta- 
aolybdeaaa. 

fouad  that 


I 


iaereated  exidatiea  pretectioa  wat  1  igaif ieaatly 
related  to  the  thiekaett  of  the  tin-«ich  phate  at 

the  tarfaee.   Refrectory  aetal  powder  additivet 
plut  exeett  aluaiaaa  to  fora  aluaini^a  partielaa 
served  best  to  iacreese  the  thickness  of  this 
phete.   Coating  coaposition  was  optiMised,  aad  an 
exteative  evalaatioa  wat  carried  oatrNith  Ta-IOlW 
Ta-30Kb-7.5*V,  aad  Cb-5»2r.   Ia  oxiLfatioa  tettt  ' 
at  1100  F  to  over  3000  F  preteetive  life  wat 
tigaifieaatly  affected  by  tubttrate  Uoapotitioa 
eeetiag  thiekaett  ead  theraal  cycliata.   Teatila' 
ead  ttrett  rapture  data  were  obtaiaed  on  coated 
taaplet  at  2000  to  3000  F  aad  correlated  fairly 
well  with  data  In  tbe  literature  for"uncoated 
■aterial.  Preliaiaary  ttudiet  were  aMe  of  coet- 
iag  stability  at  air  pressures  ia  the  aicroa  to 
ailliaeter  renge.   Oxidetion  apd  difrHtioa  ef- 
fectt  were  explored  by  aetallographi  :  electroa 
?n2/*.!'f  *■"'  •■•ly«li.  A  brief  tt  .dy  of  Ta- 
10Hf-5M  ia  ceatact  with  A1203  at  ale  rated  tea- 
perataret  thawed  that  thit  alley  wat ' unttable  in 
"?5'**5/»  P"'*  t«"t«la«.  Ta-IOM.  aid  Ta-30Cb- 
7.5V.  which  were  qaite  tteble.   (Autlur) 


METALLURGY  -  Division  17 


AD-403   892 
(TISTM/PCR) 


Div.       17,    25 
OTS  price  $1.75 


Fraaklla    last.,    Philadelphia,    Pa 
INVESTIGATION   OF   THE    STRUCTURAL  AND    . 
PROPERTIES   OF   THIN    FERROMAGNETIC    FILI 
Rept.Ofor    1    May    59-31    July   62. 
by  A.    BaltB   aad   NiUiaa  Doyle.    Mar    6j 
Coatract   AF33    616  89^40,    Proj.    7371 
■ADD  TR60   787,    ?2  Uaclassified 

Report   on  Applied  Reteerch'  ia   Electri 
troaic    and   Magaetic   Materialt. 
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L.  Moazed,  aad  M.  C.  Fontana, 


by  D.  N.  Rautch,  K. 

29  Apr  63,  3p. 

Coatract  DA33  0190RD3387,  OOR  ProJ.  2734 

Unclattified  report 

Deteriptort,   •Tuagttea,  •Tantalua,  •Oxidatioa, 
High  teaperature  reteerch,  Oxidet,  Tantalua 
coapoundt.  Tungsten  coapounds.  Test  aethods 
Crystals,  Crystal  structure.  Field  eaistioa! 
Low  teaperature  reteerch,  NucleatioB. 

The  aajor  experiaeatal  effortt  duriag  the  report 
period  were  directed  toward  the  achieveaent  of  a 
r-^?if'**i"  definition  of  the  oxide  aicrocryt- 
tailitet  foraed  oa  the  tungtten  aad  tantalua 
tabttratet  in  the  initial  stages  of  the  oxidatioa 
reaction.   The  field  eaission  experiaents 
revealed  the  existence  of  nuclei  of  a  secoad 
f,!H*  "H  *?•  »""•«•  ^y   'irtae  of  highly  local- 
ized aad  sharply  defiaed  discontinaities  in  elec- 
tron eaission  intensity.   While  the  nuclei 
•ppear  aore  or  leti  tiaaltaaeously  at  regularly 

rS«fI.  !"""J'  "■  '•■•  »"'•«  •"««  thei?  Buaber 
reaaias  approxiaately  coastant  for  specific 
crystallographic  regions  of  the  tungsten  sab- 
etrate,  liaultaneous  nucleetion  is  not  observed 

ir-  .!,^*'  "'u?'  »»»««»•"  o'  OB  eny  preferred 
crystallographic  region  of  the  tantalua  sub- 
strate.  The  Bon-siaultaaeous  nucleation  is 
apparently  characterized  by  randoa  locatioa  of 
auclei  (i.e..  aacleatiBg  ceaters  do  aot  occur  at 
regular  intervals  over  the  surface)  and  in  aany 
cases  by  en  increesing  field  enhanceaent  effect 
Kith  iacreasiag  growth.   This  effect  aay  be 
attributed  to  a  relatively  greater  growth  rate 
perpeadicalar  to  the  substrate  the.  parallel  to 
it  (i.e.,  whisker-like  growth).   (Author) 
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Metals  Procettiag  Lab.  Matt.  iBtt.  of  Tech.. 

Caabridge. 

^"lE  STRENGTH  AND  PLASTICITY  OF  ANISOTROPIC 

by  M.  A   Backofen  aad  M.  F.  Hotford.  Jr. 

31  Dec  62,  18p. 

£r."*ToSL°Vo^°f°°"°"19,  ProJ.  59332008 

WAL  TR83A  I  2  2  I 

Uaclattifietf  report 

Deteriptort:   •Anitotropy,  •Titaaiaa, 
•Magnetiua  alloyt,  Cryttal  ttructure,  Teatila 
prepertiet,  Strettet,  Shear  ttrettet 
Plasticity,  Taylor's  series,  Matheaatieal 
aaalysis.  Sheets. 
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AD-403  927     Div.   17,  i 
(TISTM/AMS)  OTS  price  $1,10 

Ohio  State  U. ,  Research  Foundation,  Co 
THE  MECHANISM  OF  OXIDE  FORMATION  IN  THt 
STAGES  OF  OXIDATION. 
Quarterly  rept.  bo.  11,  1  JaB-31  Mar  6.1 
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AO-404  089     Div.   17 
(TISTM/BRM)  OTS  price  $2.25 

Uaiversal-Cyclops  Steel  Corp.,  Bridgeville, 


$1 


DEVELOPMENT  OF  TUNGSTEN  SHEET  BY  THE  USE  OF 


Division  17  -  METALLURGY 

ITLTtA-PINB  T0N6STBN  METAL  POWDER, 
latcria  tveknieal  progrtis  rtpt.  lo.  1. 
28  J«i-28  lar  63.toi  phatt  1, 

by   J,  H..'Sekw«rtx.   Apr  63.  4». 
Coatraet  Ar33  657  10513 
AUG  Tie  107,  PI 

Daelatsifltd  raport 

Dascriptorc   •Tuagataa.  •Powdar  «atala. 
Sbaata.  Matariali  foralag.  Partielai.  Sia- 
tarlag.  Additivai,  laparitiaa.  Hydroitatle 
praaaara.  Daaaity.  Traaaltlaa  taaparatura 
Extraalaa.  Farglag.  Rolliag  ■iUi,  Racryatal- 
Uiailaa,  ■IcreatraetMra.  Hydroforaing  (Ma- 
ekaaleal),  Powdar  ■atallargy,  Haayf aetariao 
■•tkoda.  * 


A  atata-of-tka>art  aaalyils  of  tka  aa 
flaa  taagataa  aetal  pondar  (.01  ta   1 
raaga  of  partlcla  alia)  ia  tka  predac 
taagataa  skoat  prodaeta  trat  coaplatad 
afallabla  taekaology  aad  ladaatry  cap 
ralatad  to  raw  Mtarlal  availabll  iiy; 
■athods.  coaaaUdatlaa  practical  and 
■atkoda  vara  aaalysad.   Tka  tkree  aaj 
elal  aaarcaa  of  altra-flaa  taagataa  p 
loraad  liaitad  axparlaeatatiea  ia  far 
solidatioa  of  tkata  pewderi.   Gavaraa 
tiaa  aad  privata  raaaarck  orgaaliatia 
itad  iavaatigatioa  af  tka  powdar.  coa 
aad  fabrieatiea  ckaraetariatica.   Tka 
tka-art  iacladad  a  dlaeaaaioa  of  tka 
aatiea  aad  daetila  ta  brittle  traatit 
tara  bakaviar  of  akaat  prodacad  froa 
taagataa  poadara;  tka  algalfleaace  of 
la«a  la  tkia  prograa  ia  aetad.   (Aatk 
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TBEOtr   OF    HrGH-T«PE8  4TURE   MAGNETOSTRICTION 

by  Herbert   B.    Callea    aad  Earl   i.   Callea.      1963. 

23p.  • 

Oaclassif ted  report 

Deaeriptorti   •■agaetoatriatlea,  Iroa.  Boundary 
layer,  Pkonoas.  laparttlea,  HIgk  teaperatare 
raaaarck. 
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Vestlagkoase  Electric  Corp..  PIttsbargk.  Pa. 
THERMOELECTRICITY.  ».«'■. 

Qaarterly  progreas  rapt.  no.  i, 

by  D.  R.  Tborobarg.   Dec  62,  It.   It33  96i  2i2R1 
Ceatraet  NObse6595 

Uaelaaalfled  report 


Deaerlpterat  *Tberaoel 
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Aatiaony  alloys,  Blsaat 
Geraanlaa  alloys,  Telia 
HIgk  preaaare  researck, 
peratare  researck.  Meek 
Dlffaalea,  ProcaaaUg, 
tIaa,  Density,  ladactlo 
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prasslve  properties,  St 
TIa,  Haaafactarlag  aetk 


ectrlclty,  "Sealcon- 
eoapeands.  Bonding, 
k  alloya.  Cobalt  alloys, 
rlaa  alloys.  Tin  alloys. 

Sintering,  HIgk  tea- 
anlcal  properties. 
Life  expectancy,  Oxlda- 
n  beating,  Tenalle  prop- 
Effect  I  veaeas,  Coa- 
resses.  Fixed  contacts, 
loda.  Powder  aetallargy. 
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oapoanda  and  processing  teck- 

fabrlcatlon.   An  experlaent  on 
anglng  tke  final  sintering  tea- 
Te  kas  skown  tbat  properties  aad 
laproved  by  deteralning  tke 
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e  efficiency  of  a  aaltlple  array 
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of  CoSbTeSe  vara  aeasirad  ta  700  C.   leaalts  froa 

':::•»«•»*•••'  ••?••  typeco-sb  ias.  ";;,„; 

presented.      Tke  aork    on   Sn    dtff.slon   boadiaj. 
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(TISTi/PCH)    OTS ^#2.  60 

Bepubllc   Afiatioa   Corp. ,    Miaeola      N      Y 

SiJ^n*IiS^   ""^   HIGB-STRENGTH  LIGHi.JicOT   LAMI. 

!llf?.n'"""    '"^^"  ""'   LAP-JOINT   CONSTrIJtIOM. 
Quarterly  progress   report   lo.   i,    l   Oct   to 

31  Dec  62, 

by  G.  Citrin.   16  Jan  63.  20p. 

Contract  0A30  0690HD3^40,  ProJ,  59332008 

MAL  :ii766  2  3  3  Uaclassified  report 
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•  Hoys. 


!-f  .   '^V""'*  '••••li.  •lecket  caaes, 

Joiats,  Jolats.  Boadiag,  Cebalt  alloys, 
aa  •Uoys,  Skeets.  Proeesslag.  Specl- 
«.  Riags,  Prodactioa.  Raptare.  Tests 
properties.  Steel.  Tkickaess.  Brailai. 
Hydrostatic  pressure.  Heat  treataeat 
iats   Aging  (Materials).  Higk  teapera. 
aarck.  Design.  Fracture  (Heckaaics) 
fly.  Laaiaatas.  Adkeslres.  Nickel 


Ibe  prodactioa  sbeet  aetal  aaterial  ».,  eralaatad 
•  fl.inst  speclficatioa  raquir eaeat ,.   Ringl  i". 
I!.^?'^*^  •'  »*•  0.021-Ia.  tbick  aar-aglag";i.i 
"t.rial  for  tbe  first  3  pressure  res.els  '  ill 
first  pre. .are  re.sel  .as  asseabled  aad  tested 
•uccessfully  produciag  a  burst  streagtb  7  9% 
greater  tk.a  tkat  iadicatad  by  uaiaxial  t.a.lle 
test,  of  tke  pareat  skeet  aetal.   (Aatkor) 

AD-^Oi  205    Dlr.   17 
(TISTM/AMS)  OTS  price  $2.60 

Geaeral  Electric  Co.,  Sckenectady   N   y 
EFFECT  OF  BASIC  PHYSICAL  PARAMETERS  ON  ENGINEER- 
ING PROPERTIES  OF  INTER METALLICS   PART  ij^^"" 
Saaaary  rept., 

by  J.  H.  Nestbrook  and  0.  L,  Mood.   Apr  63  21d 

ii"rAio"iv;t.T-  ""■  '""•  '••'  '»'»'■ 

Oaelaaalflad  report 

Report  oa  Refractory  Inorgaalc  Non-Metallic 
Materlala. 

Oeacrlptarat   •lateraetalUc  coapoaads 
Brittlenesa.  Dactllity,  Stresses,  Hardaess, 
Grain  structures  (Metallargy),  Tranaltlon 
teaperatare.  Silver  alloya,  Magneslua  alloys. 
Nickel  alloya,  Aluainua  alloys,  Heekaalcal 


properties. 
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tlnuance  of  tke  autber'a 
aeasureaents  and  grain  bound- 
A  general  survey  of  the  ef- 
ary  solute  additions  on  the 
has  been  aade.   A  unique,  ef- 
asure  ductile-brittle  transi- 

wire  speciaens  has  been  de- 
sing  tkis  device,  the  effects 
n  slxe,  strala  rate,  and 
lens  on  tbe  traaaltion  tea- 
ocaaented  for  AgMg.   Further 
ics  of  solute-induced  grain 
ndicate  that  the  phenoaenon 

than  prevloasly  supposed. 
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AD-^0^  211     Div.   17.  26,  1 
(TISTA/LSK)  OTS  price  $1.10 

McDonnell  Aircraft  Corp.,  St.  Louis.  Mo. 
MOLYBDENUM  STKUCTUHAL  COMPONENT  PROGRAM. 


Progress  rept.,  1  Feb-  May  63 
1  May  63,  7p.  ' 

Contract  N0w61  0653 


Unclassified  !  rport 
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AO-iO^   215  Div.       17,    U 

(TISTM/AMS)    OTS   price   4l . 60 

Aerojet-Geaeral    Corp.,    Axasa,    Calif 

j;gS-s«jJg?:  A°[L5Jsf""'°""°'^°~  '^'^^'^^  °^ 

Isforaal    aonthly    rept.    ao.    22,    1-28   Fell)   63 
by  R.    B.    Seiierlund.      May   63,    4p.    LO^U  01*22 
Contract    DAO^  it95ord3069 

Uaclaaalfled   report 
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Oescrlptors:  -Fracture  (Mechanics) 
Titaalaa  alloys.  Aluainua  alloys  Va 
•  Hoys.  Steel,  Nickel  alloys.  Cobalt 
Corrosion.  Stresses.  Low  pressure  re 
■elds.  Cold  working.  Aging  (Material 
trolled  ataospheres.  Coatings.  Prote 
treataents.  Test  aethods,  Epoxy  plas 
Plastic    coatings.    Rocket    cases. 
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!!r!!    "•••■'■c'"    Lab.,    Washington,    D.    C 
PREPARATION    AND    PROPERTIES    OF   CONSUM 
IROOE    VACUUM-AKC-MELTEU    ELECTROLYTIC    I 

Uaclassified   ra| 


Oe.eriptors:      "Iron,    "Low   pressure    niearch 
Cold   working,    Oegasl f icatlon.    Forgin/   Density 
Micro.tructure,    lapurities,    ProceUsi;!.    Puri-    * 
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AD-404  232     Div.   1? 
(TISTM/BRW)  OTS  price  |1.10 

Southern  Research  Inst.,  Birainahaa  Ala 
MECHANICAL  AND  PHYSICAL  PROPERTIES  OF  T2M 
MOLYBDENUM  ALLOY  SHEET  AND  OF  TUNGSTEN  SHEET 
Progress  rept.  no.  2,  1  Mar-30  Apr  63. 
by  J.  A.  HaalltoB.   U  May  63.  4p.  5898  U79  2 
Contract  N600  19  59530  ' 

Unclassified  report 

SHI^'i^'Ti;'  /"«>ly«><««»"  "Hoys,  .Tungsten, 
pIoJirU«."""  "''^•'  "ick.e.s.  Mecbaaii.i 

The  purpose  of  this  prograa  is  to  deteraine 
preliainary  design  data  for  tuagstea  aad  TZM 
■olybdenua  sheet  produced  in  Phase  I  of  the 

VLill?'''\  !!*'"'  ""*  Prograa.  Since  the 
experiaental  aaterials  froa  Phase  I  of  the 
Refractory  Metal  Sheet  Prograa  were  not  received 

ll.:V.)   °:  '"•  "i*"^  evalJation.  UV\o\\Vt\V''^ 
However,  soae  work  was  dona  to  prepare  the  ap- 

for'  h!  ::'  '"r"'  '"*""•  »"•'  'i^i  be  neSded 
for  the  planned  experiaental  prograa.   (Author) 

AD-^04  272     Div.   17 
(TISTM/BRW)  OTS  price  »8.10 

Battelle  Meaorial  Inst,.  Celuabus   Ohia 

COATINGS  FOR  TANTALUM-BASE  ilToVs 

Rept.  for  1  Jan-31  Dec  62 

by  J.  B.  Hallowell,  D.  J.'Maykuth.  and  H  R 

Ogden.   Apr  63,  80p.  ' 

SSS'td'J6/232  ^"  ''909.  ProJ.  7312.  Ta.k  731201 
ASB  TDR63  232  Uaclaaalfled  report 

Descriptors:   "Tantalua  alloya,  Taagataa 
•  Hoys,  Nlobiua  alloys,  Vaaadlia  allly" 

?.a^   :,"*•''••  "Held..,  Refractory\;at- 
iBfls.  Aluainua  coapounds.  Boron  coapounds 
Nanganeae  coapounda.  Vanadiua  coapounda   ' 

?«II?.  !'•  ^•"•■*"-  coapounds.  Microstrictare, 
Cobalt  coapounds.  Iron  caapoanda.  Tensile 

llWiV^"'    ^^'^""'   «••»*-«•.  AaUoxldaa;., 
^oai 1 nga. 


suicide  caatlngs.  applied  by  pack  cea 
were  evaluated  oa  a  variety  of  taatala 

Including  Ta-lOW,  Ta-30Cb-7. 5V,  aad  Ta 
Modification  of  tke  slllelde.  by  dlffu 
the  underlying  substrates,  resulted  in 
cant  differences  in  oxidation  behavior 
effects  were  obtained  by  incorporating 
boron,  and  aanganeae  additions  In  tbe 
caatlag.   Of  the  aodlflers  studied   va 
found  to  be  aost  beneficial  In  iapravi 
protective  life  of  slllelde  coatings  . 
•ell  as  high  teaperaturea.   Straight  s 
coating  of  Ta-30Cb-7.5V  alloy  bad  aa  d 
effect  oa  rooa-toaperat are  properties 
I'tVA/^   ?r'r*  "'•■  *"  '^mumlc   aa  we 
Venn   I   "i'*!Ji?'  »••»*-«  •»  teaperatur 
3000  F.   Modlfleatlona  of  the  slllelde 
and  vanadiua  ahow  further  iapreveaenta 
oxidation  perforaaace  at  teaperaturea 
leaat  1800  through  2900  F.   (Author) 
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"W-4UA  ^vb    Div.   17.  L 
(TISTM/PCR)  OTS  price  ^5.60 
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Westlnghouse  Research  Crop..  Baltlaore  WA 
ELeSSSdK."'  *''S'^«"I0N  MECHANIsSrSN  o";;geN 

Seal-annuai  rept.  no.  1.  6  Sep-31  Dec  62, 
by  Y.  L.  Sandler.   29  Jan  63,  36p 
Contract  DA36  039AMC00136 

Unclassified  report 

Descriptors:   •Electrodes,  •Oxygen.  Gold 
Gold  alloy,,  silver.  Sllv^  alljys   hJa!' tea- 
perature  research.  Spark  aachlalag.  Powder 


Division  17  -  METALLURGY 

■etala,  Pilladiua,  Radloactlre  liatepci. 
Silver  coap«Hnd(.  Vanadate*.  Pretaare. 
Teaperatare,  Hjrdregen.  Hater  vapor,  Chealaerp- 
tlaa,  Dlaaeelatlon,  Exchange  reactleaa, 
laatapca,  Adaorptloa. 

An  laproved  aetbod  far  atudylng  the  exchaage  of 
•xygea  «lth  018  pre-adaorbed  an  a  aetal  aarface 
la  reported.   Detailed  Inforaatlea  on  the  nature 
of  the  chealaerbed  oxygen  on  alUer  and  the 
Itotaple  exchaage  aechanlaa  at  200  C  Maa 
•btalaed.   The  ratea  of  chealaorptlon  and 
dlaaaelatloB  were  deteralned.  which  are  t«o 
dlatlact  proceaaea  beyond  a  certain  oxygen 
coverage.   Oxygen  preaaure  veraua  teaperatare 
characterlatlca  and  laotoplc  exchange  reactleaa 
oa  carefally  cleaned  allver  and  allver-geld 
•Hoy  poader  aarfacea  are  reported.   The  powdera 
■ere  all  prepared  by  a  apark  eroalon  aethed.   A 
atraag  lacreaaa  la  the  exchange  activity  waa 
•btalaed  at  elevated  teaperatarea  by  dllatlan  of 
the  allver.   Vlth  pare  allver  at  rooa  teaper- 
•tare  a  dlaaaelatlve  oxygea  exchaage  aas  ob- 
aerved  ahleh  decreaied  alth  tlae.   A  palladlaa 
poader  (of  coaaerclal  orlgla)  «aa  active  aaly 
•beve  100  C.   (Aather) 


AD^^OA  460     Dlv.   17,  25 
(TIST«/A«S)  OTS  prlc*  $3.60 

Aaroapaee  Corp.,  Lot  Aageles,  Calif. 
COIIELATION  AND  INTEIPRETATION  OF  HIGH-TENPERA- 
TDIE  leCRANICAL  PROPERTIES  OF  CERTAIN  SUPERALLOTS. 
by  H.  Coarad,  J.  Nhlta,  aad  E.  Beraatt.  11  Nar  63. 
26p.  T0R169  3210   1 1  TNI 
Coatraet  AFOi  695  169 
SSO  T0i63  26 

Daelasalfled  report 

Oaaerfptarat   •Haat  raalataat  aatala  aad  allayt. 
*Carralatloa  taekalqaaa.  Taaalla  propertlat, 
Coaprasalva  propertlea.  Iroa  alloya.  Nickel 
allaya,  Eqiatlaaa,  Cryatal  lattice  defects, 
Ezptrlatatal  data.  Theory,  Stresses,  Creep. 
Heat  of  actlvatloa,  latheaatlcal  aaalysls. 
Dlffaaloa,  Chroalaa  alloys,  ■olybdeaaa  alloya, 
Taagstea  alloys,  Taatalua  alloys,  Nloblaa 
alloys,  ■lerostraetara,  ■eehaaleal  properties. 


AD-iOi  461     01 V.   17,  25 
(TISTM/AMS)  OTS  price  |1. 60 

Coaaectleat  D. ,  Storrs. 

METALLDRCICAL  FACTORS  INFLUENCING  THE  MAGNETIC 

ANALYSIS  OF  SURFACE  HARDENED  AND  TEMPERED  STEBL< 

Flaal  technical  rapt., 

by  Edaard  L.  Bartholoaaa,  Jr.  aad  Roaald  R. 

Bledoraaa.   5  Apr  63.  17p.  1 

Coatraet  DA19  020ORO57i7 

Uaolaaaiflad  report 

Oaaerlptersi   *St*el,  aagaetle  properties, 
Sarfaee  properties.  Heat  treataeat,  Hardea- 
lag.  Stresses,  Aastealte,  Experlaeatal  data. 
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(Aather) 
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AD-404  466     Dlv.   17.  26.  4.  25 
(TISTM/AMS)  OTS  price  |6.60 

Lockheed  Aircraft  Corp.,  Saaayvale,  Calif. 
BERYLLIUMi   AN  ANNOTATED  BIBLIOGRAPHY.  JULY  - 
SEPTEMBER  1962.   SUPPLEMENT  II. 
coap.  by  Jack  B.  Goldaaan.   Apr  63.  59p. 
SB62  22;  3  80  62  30 

Unclassified  report 


Oescrlpterst 
lie  coapounds, 
Zlrcoalna  alio 
alloys,  Pateat 
alloys,  Aatlao 
aeslaa  alleys, 
Chealstry.  Mec 
paaels,  Aaalys 
Salphar,  Beryl 
tare,  Extraslo 
Mechaalcal  wor 
esslag,  Corros 
Bibliographies 


•BerylUua,  Neldl 
Berylliaa  alleys 
ys,  Tltanlua  alio 
s,  Queachlag  (Coo 
ay  alloys.  Test  ■ 
Gaaaa  rays.  Spec 
haalcal  propertle 
Is,  Chealcal  aaal 
Ilea  coapouads,  C 
as,  Maauf actarlag 
king.  Powder  aeta 
loa,  Boadlag,  She 


ag,  lateraetal- 
,  Abstracts, 
ys,  Solderlag 
Hag),  Tellarlaa 
ethods,  Mag- 
troscopy, 
s,  Saadwlch 
ysls.  Oxides, 
rystal  struc- 

aethods, 
Ilargy,  Proc- 
ets. 


The  aaaotated  bibliography  covers  publlcatloas 
released  darlag  the  third  qaarter  of  1962. 
Cltatleas  are  arranged  alphabetically  by  aether 
uader  the  broad  subject  headlags  of  Alloys; 
Aaalysls;  Appllcatloas;  Bibliographies;  Coa- 
pouads; Corrosloa;  Fabrlcatioa  Techalques:  Jola- 
Ing;  Mlaeralogy;  Oxides;  Powder  Metallurgy  aed 
Castlag;  Processing;  Properties;  aad  Mlscellaa- 
eoBs.   Refereace  to  the  use  of  berylllua  la 
faels,  aaclear  reactor  appllcatloas,  effects  ef 
radlatloa,  aad  Cu-Be  alloys  have  beea  oaltted. 
The  resoarces  ef  Lockheed  Missiles  aad  Space 
Coapaay  Techalcal  laforaatloa  Ceater  were  atU- 
ised  la  the  preparatloa  ef  the  bibliography. 
(Aather) 


AD-^04  485     Dlv.   17,  26 
(TISTM/PCR)  OTS  price  |3.60 

Madrid  V.    (Spala). 

PROPERTIES  OF  FERROMAGNETIC  MATERIALS  INSIDE  THE 

MATRIX  OF  ANODIZED  ALUMINUM  COATS. 

Flaal  technical  rapt.,  1  Jaa-31  'Dec  62, 

by  J.  M.  Alaaeda.  31  Dec  62,  32p. 

Coatraet  0A91  591EUC2044 

Oaelaaslfled  report 

aagaetle  aaterlals,  *Aaedes, 
oa.  Copper  coapoaads, 
Ifldes,  Acids,  Electro- 
als.  Electrical  coaduc- 
aethods.  Electrolysis, 
latlag,  Magaetlc  proper- 
ectrodeposltloa,  Iroa, 
re,  Cyaaldes,  Iroa  coa- 
ag,  Thlekaess,  Metal 
laalaaa  eoatlags. 


Aaodlc  ceatlags  can  be  aade  highly  coaductlve  by 
proper  lapregaatloa  with  copper  or  silver  sal- 
phlde.   No  other  coapouad  froa  aboat  thirty  tried 
were  able  te  lapart  sabstaatlally  this  property  te 
the  coatlag.   The  above  results  coaflra  that  acid 
electrolyte  aaodlc  coatlags,  wklle  la  part  porous, 
have  aa  lateraal  barrier  layer  at  the  bottoa  of 
the  coatlag  betweea  the  alaalalaa  base  aad  the 
porous  part.   The  barrier  layer  caa  be  aade  coa- 
ductlve probably  la  reasoa  ef  oaa  or  a  ceablaatloa 
of  the  followlag  proeessest   (l)  by  taaaellag  ef- 
fect. If  the  barrier  Is  thla  eaoagh  for  the  volt- 
age applied;  (2)  by  eleetrolytle  dlffaaloa  of  cop- 
per or  silver  loas  uader  the  actloa  of  aa  eleetrlc 
field;  aad  (3)  by  a  doplag  actloa  taklag  place  at 
the  barrier  darlag  the  lapregaatlag  process. 
(Aather) 
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Onclasslflac  report 
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AD-^04  495       Div.   17 
(TISTM/AMS)  OTS  price  $.50 

Naval  Research  Lab.,  Nashingtoa.  D.  C 
TENSILE  AND  IMPACT  PROPERTIES  OF  SOME 
STEEL  COMPOSITIONS, 
by  J.  E.  Srawley  aad  T.  C.  Luptoa.   2 

6p. 

NRL  5916 

Unclassified 


Descriptors!  •Stee 
Nickel  alloys,  Coba 
alloys,  Titaniua  al 
iua  alloys,  Aluainu 
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*D-40i    518  Dlv.       17.    25 

(TISTP/MH)    OTS   price  #1.60 

t?'f;P"««  Corp.,    Los   Angeles,    Calif. 
"RIATION   OF   DISLOCATION   DENSITY   AND 


METALLURGY  -  Division  17 


13  Mar  63.  7p. 


ENERGY  MITH  GRAIN  SIZE, 

by  H.  Coarad  aad  B.  Christ. 

TDR169  3240  11TN6 

Contract  kFOi.   695  169 

SSO  TDR63  31  Dacla.slfled  report 


Descriptors!   aMetals.  Density,  Grain  struc- 
tures (Metallurgy).  Metallic  crystals.  Metal- 
lography.  Metallurgy.  Deforaatloa,  Plasticity 
Lb  er gy .  '  ' 
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served  change  in  deforaa 
strain.   (Author) 
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AD-404  519      Div.   17,  25 
(TISTM/AMS)  OTS  price  $6.60 

Aerospace  Corp.,  Los  Angeles,  Calif 

YIELDING  AND  FLOW  OF  THE  BODY  CENTERED  CUBIC 

METALS  AT  LOW  TEMPERATURES, 

by  Hans  Conrad.   7  Mar  63.  59p.  TDR169  3240  11TH5 

Contract  AFO4  695  169 

SSD  TDR63  30  Unclassified  report 

Descriptors!   •Transitional  eleaeats,  oLow 
teaperatare  research.  Iroa.  Molybdenua.  Nloblaa, 
Taatalua,  Tungsten.  VaBBdiua.  Chroaiua.  Steel 
lapurities.  Experiaental  data.  Theraal  stresses, 
Teusile  properties.  Stresses.  Plasticity.  Crys- 
tal Uttlces.  Crystal  structure.  Single  crys- 
t^ls.  Crystals,  Matheaatical  aodels,  Nucleatioa 
Teaperature.  Cryoyealcs,  Heat  of  actlvatloa. 

AD-40il  583     Dlv.   17 
(TISTP/MH)  OTS  price  $1.60 

Boelag  Scieatific  Research  Labs..  Seattle  Maah 

u?o.  Si*^?°"°"  °^   ""*"  IN  TRANSMITTM  OLTr"  * 
VIOLET  LIGHT. 

by  A.  J.  Forty.  Mar  63,  9p.  01  82  0240 

Uaclasslfled  report 

Also  available  froa  the  aathor. 

Deacrlptorai   aMlcroacopy.  Metals.  Ultraviolet 
radlatloa.  Mave  traasalsslea,  Metallargy. 
Alkalic  aetal  alloya.  Aikalle  aetal  coapouads. 
Silver.  Silver  alloys,  Chealcal  preclpi tatloa. 
Metallography,  Potasalaa  alloys.  laparltiea. 
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lavMtigatl*^   of  tk*  ■ier«itrictar«   !■  •p«eia*a« 
•t  Mtaisiia.    Btiaf   lapirltj  4«e«ratl«a   aid 
■Itraviaiat   llqkt  aleraaeapr.    ta  4aaaiatratt  tk* 
•xyarlaaatal    faaalbllltjr  af  tkaaa  »•••••!•. 

(A«tbar) 


AO-^i  $69 
(TISTI/AM) 


•It.   17.  1 
OTS  prlaa  $1.10 


Ctaaral/CoBTair,  Sai  Dlago.  Calif. 

■ATtilAL  -  ALOHINUM  -  202A-T86  CORIOSION  tVALOA- 

TION.  SEIVICC  ITEMS. 

ky  J.  C.  Gaarfl*  aatf  ■.  ■.  Satfecrlaad.  31  Aaa  61. 

6p.  8926  156  -«    *    . 

Caatraet  AF33  657  8926 

Oaclaasifiad  raport 

Oaaeriptarai   •Alaaiaaa  alloys.  •Airplaaa 
paaalt.  Caatiafa.  Saa  vatar,  Jat  aagiaa  faalt. 
Carraalaa. 
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18.    MILITARY  SCIENCES  AND 
OPERATIONS 

AD-i03  703     DlT.   18 
(TliTP/FB)  OTS  price  $6.60 

Teleregister  Corp.,  Staaford,  Cobb. 
INTlCiATM  ON-LINI  STSTEIS  AFPIOACH  TO  NAVY 
SDPPLY  OPERATIONS  INPDT/OOTPOT  DEVICES   VOLUME  3 
1  fab  62,  55p.  EB105 
Ceatraet  Naar3i0800 

Oaelasaifled  rapart 

Oascrlpterst  aNaTal  procnraaeat.  •lapat-outpat 
deTiees.  Paaeked  cards.  Data  proeassiag  systaas 
Data  storage  systaas.  Data  traasaissiaa  systaas. 

Lagistics.  ' 
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Sapply  Systaa.   la 
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COS.   (Aatkor) 


A0-i03  70i     OiT.   18 
(TISTP/Pi)  OTS  priaa  $1.60 


Teleregister  Corp..  Staafard,  Coaa. 

EXBCDTIVE  SUMMARY  OF  THE  FINAL  REPORT  FOR  INTE- 

CiATEO  ON-LINE  SYSTEMS  APPROACH  TO  NAVY  SUPPLY 

OPEIATIONS. 

Jaly  61,  18p.  ER105S 

Caatraat  N*Br3iO<  00 

Uaclasaifiad  report 


Descriptors:   •Naval  procareaeat.  Logistics. 
Data  processiag  systaas.  Data  storage  systeas. 

Data  traasaissioa  systeas. 

Tke  applicatioa  ef  iatagrated  oa-liae  data 

procalsiag  teckaiquas  te  tke  total  Naval  Supply 
Systea  iaplies  a  aatioa-aide  data  precessiag  aad 

coaaaaicatioas  systea  operatiag  oa  a  2iC-koars- 
per-day  basis.   Users  aad  aaaageaeat  would  kave 
iaaediate  access  to  tke  teal  supply  situatioa  at 
all  tiaes  by  aeaas  of  a  coaauaicatioas  aetwork 
liakiag  stock  poiats,  ICPs,  aaaageaeat  coatrol 
poiats,  castoaer  locatloas.  aad  data  precessiaa 
ceaters.   Traasactioas  (iaquirles.  requisltioas 
receipts.  recoaciliatioBs.  etc.)  are  eatered  at 
raadoa  lata  tke  systea  tkrougk  reaote  oa-liae  ia- 
put/output  devices  located  at  coaveaieat  asar 
locatioBS.   Eack  traasactioa  is  laaadiately 
traasaltted  via  tke  coaaaaicatioas  systea  to  tke 
processor  site  akere,  accordiag  to  its  type  aad 
coateat,  files  are  searcked,  processed  aad  up- 
dated, required  actioa  aessages  are  geaerated  aad 
traasaltted.  aad  tke  originator  is  iaaedlately 
Botifled  of  tke  actioa  takea  oa  kis  traasactioa. 
(Aatkor) 


AD-^03  829 
(TISTM/D6H) 


Dlv.   18.  26 
OTS  price  $8.60 


Coraell  D.  .  Sckool  of  Hotel  Adaiai stratioa 
Itkaea,  N.  Y. 

A  MANUAL  FOR  THE  MANAGEMENT  OF  FOODS  IN 
LICENSED  FALLOUT  SHELTERS. 
30  Apr  63.  83p. 
Coatract  OCD  0S62  ^9 

Daclassified  report 

Descriptors!   acivil  Defense  Systeas.  apood 
dispeasing.  Decontaalnation.  Classif icatioa 
Manageaent  eagineeriag.  Heatiag,  Costs, 
Ligfctiaa  equipaent,  Nutritioa,  Food,  Storage. 
■astas  (Saaitary  eagiaaariag) .  Saaitary 
aagiaaeriag.  Water,  Distributioa.  Abaoraal 
psyckology.  Bekavior,  Radiation  iajuries, 
Coafiaed  eavironaeRts .  Reaction  (Psychology) 
Adaptation  (Physiology).  Fear.  Sleep,  Adjust- 
aent  (Psychology), 

Coateats:   Skelter  classif icatioas ;  tke  scope 
ef  tke  aaaual;  tke  purpoae  of  the  aaaual;  the 
selectioa  of  the  staff;  the  philosophy;  the 
orgaaizatioa  aad  autkority;  tka  policy  of  aaaage- 
aeat; probleas  of  space;  facilities  aad  equip- 
aeat;  taaperature  aad  huaidity;  keatiag  equipaeat 
aad  costs;  ligktiag  requireaeats;  sekadale  of 
operatioas;  dally  activity;  tke  aature  of  tke 
basic  ratioa;  tke  storage  of  food;  stockpiling 
of  food  for  overflow  or  eaergeacy  use;  tke  selec- 
tion of  food;  tke  coaservatioa  of  food  aad  water: 
saaitary  regulatioas  for  food  kaadlers;  waste 
disposal;  preparatioa  of  food;  tke  distributioB 
of  water;  tke  distributioa  of  food;  tke  nutri- 
tloaal  value  of  foods;  saaple  skelter  aOBu; 
probleas  of  abnoraal  behavior;  probleas  of 
deprivatloa;  post  skelter  adJustaoBt;  probleas 
with  coataaiaated  water  aad  food;  decoBtaaiaatioa 
processes;  post  shelter  psychological  probleas: 
radiatioa  sickaess;  aad  refereaces. 


AD-404  010     Div.   18,  32 
(TISTP/JEA)  OTS  price  $3.60 

RAND  Corp..  Saata  Moaiea,  Calif. 

STRATEGIC  AMBIGUITY.  ASYMMETRY  AND  ARMS  CONTROL: 

SOME  BASIC  CONSIDERATIONS. 

by  Harvey  Avercb.   Mar  63,  26p.  BM3426  PR 

Coatract  AF^9  638  700 

Daclaaaifiad  report 


Descriptors!   aDlsaraaaeat,  •Strategic 
warfare.  N.tioaal  Defease.  Araaaent,  Control 
Aaalysis.  Civil  Defease  Systeas.  Bidgef     * 
MaapoB  systeas.  Feasibility  studialL 

Tkls  stady  lavestlgates  tke  eoaditloil  uadar 
-kick  soae  types  of  eras  coatrol  agrdaa!"tr  eve. 

l:s?rli?r.'*l"*"*"  •bjectlve.  tkat  Ire  a.! 
desirable  or  daagerous  to  tke  Uaited  IStates 
fllrea  c.rreat  U.  S.  strategic  fuperioiJltylid 

■  atioas.   Sets  ef  objectives  aad  postliires  are 

aJtkllvn.  !<""""•  '"*"•  "■•  •5"e""ts 
sad  the  types  of  aoreeaeats  tkat  aigk^  be 
produced.   (Aatkor)  ' 


*D-40^  191      Dlv.   18 
(TISTM/LMH)  OTS  price  $7.60 


MILITARY  SCIENCES  AND  OPERATIONS  -  Division  18 


•    BurKngto 
RADIO    BROADltMST 


Tecknical   Operatioas.     lae 
THE   CIVIL    DEFENSE   ROLE  OF 
THE   POST  ATTACK    PERIOD. 
Final    repl., 

by  R.    Owens    and   D.    Scklael f eayg. 

00  2    7<t 

Coatract   OCD  OS62   31 

Uaelassifled 


7   J)ib  63.    1v. 


Descriptors:  'Nuclear  warfare.  "Cos 
systeas.  •Radio  broadcasting,  Netwoi 
■erce.    Transportation.    Mobile,    Radio 

il?!lJ'"**'!'  Skelters.  Site  selecti 
defense   systeas. 
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TO  Of  this  researck  effort  w4k  to  de- 
aiag  systea  effect iveaass  ia  aeetiag 

aad  fatare  aeeds  for  waraiair  Pro- 
Ives  are  as  follows:   (1)  a  detailed 
a  reqaireaeats  for  warnlag  iJ'tke 
ad  early  70's,  iacludiag  aa  i^aluatiifa 

for  outdoor  aad  iadoor  waraiig  de- 
tker  waraiag  systeas  wkick  aij«  capable 
tlag  ideatifiable  sigaals  to  <ke  gea- 
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The  objective  of  thia  reaearch  effort 
deteraine  warning  systea  effectiveness 
the  present  and  future  needs  for  warni 
Prograa  objectives  are  aa  fellows:   (1 
detailed  study  of  the  requlreaents  for 
the  late  60's  and  early  70'8,  includin 
evaluation  of  the  need  for  outdoor  and 
warning  devices  and  other  waraiag  syst 
are  capable  of  transaltting  identiflab 
to  the  general  populatioa:  (2)  an  anal 
evaluation  of  the  effectiveness  of  the 
systea  In  aeeting  the  needs  for  warnin 
attack  and  for  deteraining  what  role  t 
plays  in  providing  warning  of  radloloo 
cheaical,  and  biological  haxards:  (3) 
flcation  of  the  cost-effectiveness  of 
warning  systeas  and  prograas  for  the  p 
future,  coasidering  strategic  needs  in 
60 -s  and  early  70'a.  and  the  likely  pe 
requlreaents  of  the  warning  systea;  U 
identification  of  training  requireient 
tion  of  an  over-all  training  plan,  and 
tion  of  the  use  of  siaulation  techniqu 
tactical  exercises  as  training  devices 
the  developaent  of  testing  procedures 
capable  of  aeasuring  operational  readi 
independently  and  in  conjunction  with 
training  plan.   (Author) 
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General  inforaation  on  12  laadllne  controlled  and 
7  radio  controlled  warning  systea.  currently  ia 
operation  in  thl.  c.untry  aad  aay  unlq.;  ,j,tll. 
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Division  20  -  NUCLEAR  PHYSICS  AND  NUCLEAR  CHEMISTRY 

or  testiag  proeetfarvs  presently  used  «■•  ebtalned 
frca  OCD  offices.   Aaolysli  of  this  crosi-sectlon 
of  data  provided  aa  aaderstaadlag  of  the  aeneral 
objectives  aad  probleas  associated  alth  outdoor 
•ttack  «arBla9  systeas  coaaonly  ysed  la  the 
Dalted  States.   Tko  concepts  resulted  for  non- 
alert  testing  all  oatdoor  warning  systeas  that 
■re  belag  ased  at  the  present  tlae.   The  aajor 
foatares  of  the  two  concepts  laclnde  the  follow- 


1  Apr  63.  86p.  AVCS  SQI8I1 
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lag  Iteas.   The  SUeat  Testing  concept}   no 
soaad  whoa  testing  systea^  and  freqaeacy  of  tests 

■Bllalted.   The  Mlnlaaa  Sonnd  concept:   the  total 
systea  Is  totted;  all  eqalpaeat  Is  exercised 
darlag  test)  dally  tests  are  feasible;  aad  equlp- 
aoat  aodlfleatloas  are  alnor.   (Author) 
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Aircraft  latercoBt  eoBtrol  sys- 
Ity  (ElectroBlcs),  MalatOBaBeo, 
.  Search  rad^r,  R^dar  traeklag. 
•sts.  Data  proeossiag  systoas, 
.  Idoatiflcatioa  systoas.  Height 
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,  Coils,  Traasforaors,  Priatod 
roalc  relays.  Delay  liaos,  Fall- 


AD-^O^  575     Div.   19,  5 
(TISTE/CAM)   OTS  price  #5.60 
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FIELD  STRENGTH  RECORDER  FOR  VERT  L0»  FREOOENCIBS 
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Descriptersi   •Radio  aavigatioa,  oRadio  fields 
•Measariag  devicee.  Radio  equipaeot,  Sigaal-to- 
nolse  ratios,  Switehlag  elreaits,  Radio- 
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tors. Detectors,  Radiofreqaeacy  filters,  la- 
teraediato  froqaeacy.  Very  lew  frequeacy. 
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Naval  Radiological  Defease  Lab, 
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CALORIMETRIC  MEASUREMENTS  OF  GAMMA  RAY   FAST 
NEUTRON.  AND  CHARGED  PARTICLE  ABSORBED  DOSES 
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tion, Energy,  Measureaent. 
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of  bath  solutioB.   Gaaa4-*ray 

•  rates  as  low  as  2  rads/«la  wore 
k  tho  iBstruaeit.   The  doso  rates  eb- 
tho  oxposuros  to  Co-60  arid  Cs-137 
his  Laboratory  (NRDL)  agreed  with  tho 

•  soarcos  as  aeasured  with  a  NatioBal 
•adards  secondnry  itandard  cavity 
haabor.   Thirtoea  IO-bIb  {dxposares 
sorber  la  the  aicrocaloriUeter  to 
s  froa  a  60-iB  eyclotroa  Resulted  la 
0  Boasuroaoats  varyiag  fr|a|a  2^  to  ^0 
verage  absorbed  dose  valuU  was  5% 
tho  NRDL  deteraiBatlon  baited  oa  flax 

aeasureaoats.   MicrocaloMaetor  ex- 
ho  900-Mev  alpha  particle'  beaa  froa  a 
hro-cyclotroB  gave  absorblod  doses 
reasoaably  well  with  loBiMtioa  chaa- 
atioBS.   (Author)        " 
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Bts  were  dooo  oa  tao  oxidatioB  of  002  la 
olutioB.   U02(*+)  has  booB  show,  aot  to 
rapid  exchaage  of  oxygoB  with  the  sol- 
least  whOB  the  coBcentratioB  of  U(V) 
low.   A  tracer  experiaent  was  porforaod 

r  ?!  \°,«!??"S*""*  "°2  -oxygen  is  re- 
B  the  U02(++)  which  4s  foraed.   The  ia- 
iOB  !•  Bot  coaplete,  aor  are  the  results 

satisfactory,  but  they  are  suggestive 
laterestlBg  effects  aad  seea  worth  re- 
ia  their  presoat  fora.   Difficulties 
alted  the  work  appeared  in  the  isotope 

of  the  U02(++).   A  variety  of  blaak 
Bts  were  perforaed.   Results  obtained 
lowhat  erratic.   (Author) 
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Electric  iBsulation,  Vacuua  apparatu 
alloys.  AluaiBUB  alloys,  Molybdenua 
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Vacuua  seals.  Dielectrics,  Electric 
Costiags.  Ceraaic  coatings.  Aluaiaua 
Surface  properties.  Mochaaieal  pro 
Velocity,  Tests,  Dosiga. 


Efforts  were  coatiaued  oa  a  foaslbilit 
ilfla  study  for  electrostatic  generator 
■ss  aade  la  the  study  of  high  voltage 
tioB  in  vacuua.   The  superiority  of  ti 
•Hoy  Ti-7Al-^Mo  as  aa  electrode  aater 
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Atii>.  ki  1.   .     :    -.--.•««•  ■aivrifi  over 
a  sJd  till   "'??«*?  -aterials.  which  w4l  deter- 
■iaed  with  saall  electrodes,  was  coafiiiaed  for 
urge  area  electrodes.   Forty-fire  kv/aa 
•as  lasulatod  over  1000  ca  sq/ft  areas  |»ith  the 

coated  with  aa  epoxy.   Much  tlae  was  l^tt  due  to 
"Ifu.ctioB.  of  th.  high  speed  shaft  sdai  on  til 

lare  level  caa  bo  aaiataiaed  with  the  iHaft 

•seay  of  vacuua  insulatioa.  accuaulate^  in  the 
•Mte.  to  the  dotriaoBt  of  the  electric  field 
properties  of  the  geaoraior.   Data  ha.  been 
obtsiaed  oB  the  operation  of  vacuua-insUlated 
«-erators.   Using  a  saaller  aachine.  tCe  first 

sJMr''h?.H!'  ***!"  ■•**'  "'^"O  llelectrib-coated 
•i.tor  blades  and  a  rotor  ,y, tea  coapleLely  at 
«aaft  potential.   (Author)  *'   n  '  ■"■ 
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Cklcago  U.,  111. 
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»y  John  B.  Hunt  and  Henry  Taube.  22  Jai 
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orgaaic  acids.  Cheaical  reaitioB..  zJJioBiua 
coapouads.  Chlorides,  Hydrides.  H;droJe;! 
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OB  of  the  Isotopic  coarse 
aniua  hydride  with  acids 
dy  was  exteaded  to  iaelade 

as  well.   Stoichioaetry 
rable  interest  because 
ed  have  the  capacity  to 
.  it  is  of  iBterest  to 
ydrogea  is  evolved  by 
nary  results  for  CeH3  aud 
rest  for  coaparisoa  pnr- 
od.  (Author) 


AD-403  811     Div.   20 
(TISTM/MH)   OTS  price  $3.60 

Aerospace  laforaation  Div..  Nashlnatoa   D  C 
SOVIET  NUCLEAR  RESEARCH  REACTORS  OF  THE  IRT-2000 
TYPE.   REVIEW  OF  SOVIET  LITERATURE. 
Ropt.  BO.  6. 
30  Apr  63.  33p. 
AID  P63  53 

Uaelassified  report 


Descriptors: 
eagiaoerlBg. 


•Research  reactors,  •Nuclear 


This  suaaary  presea 
six  Soviet  experiae 
type,  vlx.:   the  Mo 
Salaspils  IRT-2000 
reactor,  the  Toask 
lovsk  IHT-2000  reac 
IRT-2000  reactor, 
dicates  the  city  in 
preseotatioB  iaelud 
siga  features,  reae 
tioB  OB  experiaeata 
conducted  witk  tke 
illustratioBS  and  d 
OB  Soviet  open  lite 
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40-404   030  01 V.       20,    U,    30 

(TISTE/OHD)   OTS   price  $7.60 

THERMOLUMINESCENT    DOSIMETER    COMPUTER-INDICATOR 


Diyiflfon  21  -  NUCLEAR  PROPULSK)N 
Division  22  -  ORI»^ANCE 

SYSTEM. 

FU«1    •Hgla*er(H9   r«pt.    15   JMa«-1 5  Oct    62   o> 
Phai*   2. 

15  Oct  62.  66p.  S221I 

Coatract  NObsr85506,  Taak  SF011050i 

Uaelasatftad  report 

Oasertptorit   •Doslaetars,  *Photphoresc«at  aa- 
ttrtala,  Calctaa  coapounds,  Flaorldas, 
■aagaaaa*.  Maauf actartag  aathods.  ■anganas* 
coapaaada,  Taaperatura,  SenilttTttr.  Coapa- 
t«ra.  Elaetrenic  aqatpaaat.  Laaiaaaeeaea. 

rtaal  dattga  critaria  aare  attabHahed  far  tha 
tharaelaatnaicaat  dealaatar  coapHtar-ladleator. 
Taehalqdta  for  tha  prodaetloa  of  tkt  CaF2j   Ma 
phaapkar,  appltcatiaa  of  tka  pkoapkor  to  tka 
dosiaetar  heattr  sabatratt.  aad  elaetronie  and 
aaekaaleal  deaiga  for  tka  eoapatar-ladteator 
ara  daseribtd.   Parforaaaea  of  tka  ajrataa.  Ita 
raliabtlttf  aad  acearaey  are  proaentad  ia  «§ 
eaapltta  detail  as  la  knoan.   (Author) 


AO-AOA  5^7     Oif.   20 
(TISTM/OON)  OTS  priee  16.60 

Pleitlii7  Arsaaal.  Dover,  H.    J. 

COBALT-60  GAMMA  lAOlOLlfSIS  OF  LIQOID  DINITI06IN 

TITIOXIDI, 

by  Tkeaat  C.  Caatorlaa.   May  63.  62p. 

'rej.  599  25  001 

PA  tB3072  Oaelaiilfled  report 

Oeseriptorsi   •Nltrogea  eoapeaadt,  •ladiatlea 
ekealitry,  Ckroaategrapkie  •■•Ijrilt,  C«aaa 
rays.  Cobalt.  Oxide*.  Ckeaieal  aialysia,  Nl- 
trogea. Oeae  rate.  Oaeoapoaitiea,  Teaperatare. 
leaetiea  klaetles,  Mas*  spectretcepy.  Table*. 
6a*o*,  Ca*  aaalyai*.  ladlatioa  daaaga. 
Llqaefied  ga*e*.  Tetroxide*. 

Ike  eobalt-60  gaaaa  radloly*!*  ef  Uqaid  dialtra- 
gaa  tetrozlde  N20i(i}  ka«  bees  iaToatlgated  a*  a 
faaetlea  of  variatlea*  ia  teaperatare.  gaa-te- 

ii^'J^x"*^'"*  '•**••  *•••  rate*,  aad  aetkod  of 
M20ill}  parifieatlea.  Tke  radlelytle  prodact* 
are  akeaa  te  be  M2.  N20.  aad  N205.   Tke  aaterlal 

balaaee  ef  tke  02  releaaed  at  pe*t-lrradiatlaa 
tkeraal  eqallibriaa  a*  eoaparod  altk  tke  eal- 
SHi'l**  ®^  derlrad  frea  tke  prodactloa  of  N2  aad 
N20  froa  N20i  la  good  to  wltkla  10*.   N20a(i)  ii 
relatirely  radlat ioa-resl*taat .  kaviag  a  G  valae 
of  oaly  0.075.  tke  ratio  of  N2  aad  N20  prodact 
foraatiea  beiag  2f1.   Tke  iadepeadeace  of  prodact 
yield*  la  relatioa  to  ckaaga*  la  do*e  rate  la- 
dieate*  tkat  radieal-aoleeale  pr*ee**e*  are  ia- 
velTod  ia  prodact  foraatiea.   Aa  appareat  iadac- 
tiea  period,  ebaerved  at  O.l   Hrad  per  kear.  1* 
al*e  *keaa  to  be  iadepeadeat  of  doae  rate.   Tke 
additioB  ef  argea  to  N20<t(l)  kas  ao  effect  oa 
tke  radiolytie  yields.   Tke  addltioa  of  02.  over 
tke  partial  preatare  raage  of  200-350  aa,  reivlt* 
ia  a  C  value  for  N205  foraatioa  that  i*  ia  excel- 
leat  aareeaeat  with  tkat  for  N205  foraatioa  froa 
pare  N20i(l}.   Altkoagk  tke  addltioa  of  02  ka* 
ao  effect  oa  tke  N20  foraatioa.  tke  iadactioa 
period  fer  N2  i*  ellaiaatod  aad  tke  aaoaat  of  N2 
1*  deareaaed  by  80*.   (Aatkor) 


AD-^04  590     Di».   20,  22 
(TISTP/MH)  OTS  price  16.60 

Staaferd  lesearck  laat.,  Mealo  Park.  Calif. 

TRANSMISSION  BY  THE  EAtTH- S  ATMOSPHERE  OF  THERMAL 

ENERGY  FROM  NUCLEAR  DETONATIONS  ABOVE  50-KM 

ALTITDDE. 

Techaical   rapt.    May  62-May  63, 

by  Tkaaa*  0.  Pa**ell.  30  Apr  63,  56p. 

Ceatraet  OCD  0S62  135,  ProJ.  IMU^021  302 

tTaelacdf led  report 


De*cripter*i   •Nuclear  expleaioaa.  Air  buret, 
Dpper  ataeapkere,  Atteauatiea,  Meteorology, 
Pkotoaeters,  Absorptlea,  Cloud*,  Haae,  Tkeraal 
radiatiaa. 

Tke  exteaalve  literature  oa  traaiaittlea  ef  aolar 
eaergy  by  the  earth**  ataoipkere  aupport*  traa*- 
aleaioa  estiaate*  fer  tke  average  clear  day  at 
•ea  level  rangiag  frea  arouad  80*  for  vertical 
ray*  t*  arouad  15*  for  ray*  5  degree*  above  kort- 
Boatal.   Oa  the  baai*  of  100*  fer  a  clear  day, 
cloud  traB*ai**loB  varle*  froa  arouad  30*,  fer 
light  cloud,  to  arouad  3*.  fer  a  deaae  cloud. 
Tran*al**iea  factor*  can  be  ceaputed  whoa  the 
folleaiag  aere  iaportaat  ataotpheric  paraaeter* 
are  kaoaat   (1)  thickae**,  liquid  coateat,  and 
droplet  *ixe  of  cloud*;  (2)  *iBe  and  veluae  coa- 
ceatration  of  solid  hase  particle*}  aad  (3)  re- 
flectivity of  the  earth'!  aurface.   Theoretically 
eatlaated  upper  Halt*  to  the  uaattenuated  eaergy 
flux  froa  a  l000-at  detoaatiea  (takea  froa  a 
coapaaioa  atudy  te  the  preaeat  oae),  ceabiaed  aith 
the  above  estiaate*  of  ataoapheric  traaaala^iea, 
give  igaitioa  radii  rangiag  froa  250  ka  at  50-ka 
buret  keigkt  te  0  ka  at  2i0-ka  buret  keigkt  for 
the  average  clear  day  at  *ea  level.  A  conaciou* 
atteapt  ha*  beea  aade  in  thi*  *tudy  to  give  upper 
Halt*  to  both  traaaaissioa  factor*  aad  energy 
fluxe*.   Tku*.  in  real  world  sltuatioas,  the 
ground  effects  are  expected  to  be  substantially 
less  extensive  and  less  intensive  than  these 
eetiaate*  would  indicate.   (Author) 

AD-404  645      Dlv.   20 
(TISTP/FEM)  OTS  price  |2.60 

Genera]  Atealc  Dlv.,  General  Dyaaaict  Coro 
San  Diego,  Calif.  ' 

A  DSE  FOR  RADIOISOTOPES  IN  ABLATION  EXPERIMENTS 
by  J.  H.  Tillotaon.  6  Apr  61,  25p.  2117 
Contract  AF29  60I  2207,  ProJ.  52 

Unelatdfied  report 

De*criptor*t   •Ablatiea.  •Tracer  atudies.  Beta 
particles.  Pulse  height  analyxers,  Detectors, 
Radiation  aeasureaent  systeas,  Radioective 
decay,  Gaaaa-ray  absorption  eoef f icieats , 
Alualaua,  Moaaureaeat s.  Scintl llatioa  eoanters. 
Rsdioaetlva  isotopes. 

An  extension  of  the  experiaental  ablatiea  stady, 
currently  beiag  conducted  by  the  expei iaent m 
group  of  the  Orion  Project,  can  be  sccoaplished 
by  the  addltioa  ef  radioactive  tracers  iato  the 
aaterlal  of  the  ablation  saaple.   The  existing 
.expanded  plasaa  aad  shock  apparatus  would  require 
only  alaor  aodi float ioa;  aoreover,  the  eurreat 
prograa  could  be  continued  and  conducted  siaal- 
taaeoualy  with  the  proposed  tracer  prograa. 
(Author) 
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No  Entries 


22.   ORDNANCE 

AD-403   672  Div.      22 

(TISTA/LSK)    OTS   price    $1.60 

Huaaa    Engineering    Lab.,    Aberdeen    Proving    Ground. 
Md . 

VISCOUS-DAMPING   MECHANISMS   AS   APPLIED   TO  FOUR- 


INCH   ROCKET   LAUNCHER    MOUNT 

by   Fred    N.    Newceab.    Feb    63.'    12d 

HEL   TN5    63  '         ' 

Unclessified 


ORDNANCE  -  Division  22 


report 


J!,?,!"^^""   "»"ket  launchers.  fCun  aounts 
Ant  tank  aaaunltion.  Rockets.  D;«i|„fl  Vi,- 
c..  ty.  Elevation  gear.  Gun  direMJr!*  Sil.a 
engineering.  Fricti.n.  Portable.  ^Jaidng 


Oevelopaent  is  reported  of  a 
ble,  vi*cou*-daaping  aechanis 
launcher  aeunt.   This  develop 
the  Huaan  Engineering  Laborat 
deaonatration  of  the  advantag 
rale  paraaeter*  that  viacou* 
irecking  aoving  targets  with 
*  'free'  aeunt  is  defined  as 
aaa  caa  aove  siaultaaeously  1 
•liaath  without  uatng  haadwhe 
power.   The  chief  advantage  o 
•!*■  lie*  in  it'*  ability  to 
auacular  effort*  with  a  *aoot 
ii*tance.   Such  a  reaittance 
fllct  between  the  gunner's  au 
and  the  inertial  charecterlst 
l*uncher.   The  guaner  is  then 
to  show  high-frequency  altern 
Ing  and  following  a  aoving  ta 


lightae 
a  for 
aent  1* 
orle*' 
e*  and 
daaping 
a  'free 
one  whi 
n  eleva 
ela  or 
f  a  daa 


Iflht,    va 
'rocket- 


rla- 


based    oa 
recent 
torsional 
offer*    in 
aount. 
cjh    a   aingle 
It'ion    and 
nechanical 
fing    aecha- 
provide   the   gunner'i 
h    controlled    re- 
reduces    the   con- 
*cular    Coordination 
Ics    of      he    rotating 

■uch    l(^s    likely 
ation    bi tween    lead- 
rget.        Author) 


AD-i;03   766  Div        22 

(TISTP/JEA)    OTS   price  $3.60 

Nival    Ordnance   Lab..    Nhite  Oak      Md 
"J?HEi[^!?.m??c   nr°!    ^""'^'^^   "    DETOF^ATION, 

veJJc^y  IeS  51  ?;  rr^^j'  '^^'-""^  *'^»  ^«^  lo. 

ttLULixr  REGIME  IN  CAST  PENTOLITE 

NOL  TR63  18    ' 

Unclassified  rlport 
Descriptors:   •Coabustion.  •Ignitiol  Joo 

?I!«c?,   ";  Sensitivity.  Explosive  {a{erial; 
Velocity.  Propellents,  Pressure.  TiL  TNT 
S  rain  gage.  Ionization.  Stat  isUcaidat. 
DistortioB,  Flltars  (Fluid).        |l 

Jn.ft'f"'  ?'  "■••  ''°'""*  i"troduced  aJir  the 
Ig.  t  on  wire  could  be  detected  in  thj  experi- 

0?  i-  /"fr*"**'*  ""■'••  '"  coafiStd  Surnina 
Jle  r.f  ^"i'*-   ""?»»»••  of  the  DDT  tabes  in   ■ 
the  region  of  confined  burning,  for  s^Jt.  ex" 
tl.   Jo^  transition  to  detonation,  ocdjrl  lore 
tk.n  100  a  cro  sec  after  a  pressure  o3  1  kJ«  i, 

t  i^r!   ?*"''  '"•  '''*"''   -•'oraatioL  of  tha 

J.r.tu?"irth!"*  Jl""  ^5  ■*"»  •«•  PT"*  long 
mI!!   !    *^*  confineaent  aad  the  prUssure 

Jlr  Si^Tr"  *»<«*"»•  tkat  iaitiatinS  pressures 

flUerV  It      *«■*»•'•   *  1/-i-ia.  thick  Lucite   ' 
friit   JL*\*  ""'/'  *"•  "b.oaic  ioaU.tion 
5«;ciaJ?ri}f!.'r  ''»■  »"•  burning  arei:  ha,  no 
•electable  effect  oa  the  propaoation  of  the  fr«-. 

AD-40^  032      Dlv.   22 
(TISTE/JiS)   OTS  price  $5.60 

Naval  Ordaanee  Lab.,  Corona  Calif 
T8ICH0T0M0US  SYSTEMS  AND  THEIR  RELlABIl 
"y  J.  G.  Rau.  1  Apr  63.  51p. 

il!«S""°^^  030/211  1/F009  08  001 
"AVIlEPs  7234 

Uaclassified  re 


Je'rla^i?;:;!"*''  -^^-ticl  loglc. 
The  construction  of  a  raliabiUty  fuactloa  and 

ILI    IV.lll      *"**•?"<«•"»  coaponents  are  dascMbad. 
Each  systea  can  perfora  in  three  distinct  ways 
that  are  geaeralisatloas  of  early   nroDor  III 
late  (including  infinitely  late.  ^'^JJdluaf 

aJd";  a*?!.,'"'"'  •'  "'■•  *•«•'"  ."•!.* 
"JlJMiir  iiriT-  "**"  •PPli"tio..  to  both 
Uu  £«r  P«rall.l-..rle.  coabiaatl.a*. 


AD-40i  03-t     Div.   22 
(TISTP/JEA)  OTS  price  11.60 

Little.  Arthur  D. .  lac.  Caabridoe   Hasi 

m'pa'c?'bv"L?S.  ^^'"  "plosiJe'JJJeruJJ'to 
impact  by  regular  fragments 

;s"J;i^2"^^p"• '°'  ^°  "•^'-^^  '>«  ". 

Coatract  PA19  620ord5617 

Daelaaiified  report 
De.eriptor*,   •Explosive  aaterlal,.  Firi.g 
ivol;.!?  •?**''•  ^"0—ftl-  aaaudtioa'" 
Kh  I!i!^  *::  P'^J*"*!".  Cartridge  cas^, 
J^M  J*^  ?   Pkotography.  Propellaat;.  Raage 
tables.  lapact  shock.  Seaaltivity.  i.to.!?!., 
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raa  daaliag  witk  tke  aeaai- 
regular  fragaent,  of  certain 

propellaat,  i,  discussed. 
aed  to  aid  ia  deteraiaing 
Btity-distaBce  relatioaskip 
rdaanee  explosive  aaterlal 
this  project,  through  aa  ex- 
to  establish  a  liaitiag  frao- 
veloclty  relationship  for 
rtaia  explosive*  aad/or 

in  casings  of  different 
r) 


Oeseriptorss   •Reliability  (Electroai 
■athaaetlcal  prediction.  •^Hst,  (q,^ 


(Ord^ 


TY. 


lort 


•■et). 


AD-404  035  Dlv.       22 

(TISTP/JEA)    OTS   price   $1.60 

Arthur   D.    Little,    Inc.,    Caabridge     Mass 

fKfrr'm   °'^   ^*^"   EXPLOSIVE  JIteIuls  TO 
IMPACT   BY    REGULAR   FRAGMENTS 

28'FJb'63*'*9'    "'    ^^'    ^°   ■*"   ^^"^^   '■•'*   ^^• 
Coatract    DA19'o200RD561 7 

OBcla**ified   report 

Descriptor*:      •Explo*lve  ■atarlal*.    Hyperve- 

Jdilitr^i*"*'"'    V'^   '""      i"P-ct"kock. 
JriHl    ilt^    T*"'"*""   "— Ition,    Pe.tolite. 
Jdx"^  iir    ^:   "•■••/•"l".    Cartridge  cases, 
RDX.    TNT.    SoBSitivity,    Detonation. 

l.et.'^,!  /  ^H  "'•"  •«plo»ives  and  propel- 
i;*c;**^d  'xkl  '''  •'^•''-'•locity  p.rticla.^a. 
de!e«J!f:«  I  prograa  was  desigaad  to  aid  ia 
JMui^ihio  f!r'f/*'^*"*'  q— tity-di.taBca 
.ri;  .««  ^  T."'  •*"•«•  of  ordnance  explo- 
li,      r!!        !    •      ^*   "■•    *"•   *"t"t   of   this   proj- 

r^^;o;l:Jr;!r^^':■::;o::;!o:^}■^;^^rn":;i'' 
:  "f^r;:;'^'!^"'**^^'"^' •-^"•-"  "•*•«• 

date  h.!I  !   thickne.ses.   Tests  conducted  to 
date  kave  coBfiraed  tke  expected  seasitlvlt.  «f 
cased  PoBtolite.   Llaited  firiag.  "JJ  clilJt!f 

iiViuii  ::iv\*'  *"  -^—tioa'':v:i'ii?r;:!'' 
i::i»:;y"*\\;t'ko"?"'  •'  *'"•  •>•"—  -  '►• 
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Dlviflion  23  -  PERSONNEL  AND  TRAINING 


AO-40^  220     01 ».   22 
(TISTH/AK)  OTS  price  $1.60 

Pieatlaajr  Ari«a«l,  Daver,  N.  J. 

EVALUATION  OF  PROPELLAKT.  11-6  LOTS  BAJ-37536  AND 

BAJ-37537, 

by  H.  ««Iti.  U   Apr  63.  5p.  317733 

Oaclassif led  repart 

Datcrlptert:   •Aaaanltlaa  propellaati,  apropel- 
l««t  gralRt.  Aging  (HaterlaH) .  Ditcalaratlan. 
Qaality  eaatral.  Military  raqalreaeata. 
Stabllltj,  Oagradatlea. 

Aa  evalaatloa  af  two  lota  af  the  n-6   prapellant 
■aa  Bade:   (1)  to  deteralne  If  saipect  propel- 
laatt  aeet  the  general  requlreaentt  indicated  in 
Specification  JAN-P-309  (except  for  ash  content 
and  hygroscopiclty).  C2)  to  deteraine  the  nature 
of  the  yello*  coloration  of  the  saipect  grains, 
(3)  to  deteralae  the  cause  of  disforaatlon  of 
grains,  and  U)    to  deteraine  if  the  reported 
condition  co-exists  In  coaplete  rounds  of 
aaaaaltlon  Iteas  containing  subject  propellants 
(af  siallar  vlatage).   (Author) 


A0-i04  310      Di»,   22 
(TISTT/JEA)   OTS  price  $2.60 

Pleatiaay  Arsenal.  Do»er.  N.  J. 

GROKTH  OF  COMPOSITION  B  TYPE  CHARGES. 

by  Robert  T.  Schiaael  and  Stanley  J.Loaell 

■ar  63.  9p. 

PA  TBn33  Oaclassified  rapart 

Oaseriptorst   •Explosive  aatarials.  •Charges 
^Exploaifa).  Barstiag  charges.  Vacuaa  furaaces 

Coatrol.  Teaperatara.  Experiaeatal  data. 
Statistical  data.  Coataiaers.  TNT.  Safety 
Hasards.  Growth. 

The  growth  of  Coaposition  B-type  charges  was  in- 
vestigated because  of  its  potential  safety  haiard 
daring  firing.   The  explosives  tested  were 
Coapositioa  B.  Coaposition  B/calciua  silicate 
199.5/0.5).  Coapositioa  B^  and  TNT.   These  ex- 
plosives were  either  staadard  or  vacuua  aelted 
•ad  east  ia  XM83  Bursters.   The  interior  of  the 
barster  tube  was  coated  with  either  acid-proof 
black  paint  or  ■IL-P-22332  priaer  paint.   Then 
these  charges  were  subjected  to  160  F  for  15 
days.   The  aaxiaaa  growth  (O.430  inch)  was  ob- 
served with  Coaposition  B  when  staadard  aelted 
and  cast  iato  acid-proof  black  paint  coated- 
burster  tubes.   The  addition  of  calciua  silicate. 
vacaaa  aeltiag  the  explosive  and  ehaaging  the  ia- 
tarior  coatiag  ta  ■IL-P-22332  priaer  paint  re- 
duced the  growth  considerably  but  did  not  eliai- 
aate  it.   The  tests  showed  that  Coaposition  B^ 
■hea  cast  lata  «IL-P-22332  priaer  paiat  coated 
burster  tubas,  yielded  the  least  growth  (0.070 
iaeh).   Explosive  growth  cannot  be  entirely 
aiiainated.   However,  by  loading  below  the  top 
af  the  tube,  the  growth  caa  be  tolerated.  (Author) 


AD-«04  389     Div.   22,  12.  30 
(TISTP/JIA)  OTS  price  |3.60 

Picatinay  Arsenal,  Dover,  N.  J. 

FEASIBILITY  STUDY  OF  A  MAGNETIC  CORE  COUNTING 

TECHNIQUE  FOR  VARIABLE  TIME  FUZING. 

R.  A.  Rasch  aad  R,  M.  Gutter.  Apr  63.  32p. 

DA  ProJ.  5160^012  ->•    ^  y 

PAT  M1163  Uaclassified  report 

Descriptors:   •Counting  aethods   •Magnetic 
eoras.  •Tiaing  devices,  •Fuzes  (Ordnance). 
laaote  coatrol  systaas.  Seaicoaductor  devices, 
Gaidad  alssllas,  Fuza  fuactioaiag  aleaeats. 
raaalbility  studies.  Oscillators. 


A  liaited  feasibility  study  recently  conducted 
for  a  reaote  settable  tiae  fuze  for  a  volley 
fired  aissile  hat  shown  that  aagaetic  core  coant- 
iag  techniques  are  very  applicable.   A  long  tera 
need  has  existed  for  such  a  fuza  for  use  in  boab 
rocket,  and  aissile  applications.   Based  upon  a  * 
particular  set  of  requireaents  a  breadboard  aodel 
of  a  aissile  fuzing  systea  was  prepared  which 
had  the  capability  of  being  reaotely  set  to  tiaes 
between  10  and  80  seconds  in  0.1  second  incre- 
aents.   The  laboratory  aodel  consisted  of  a 
siaulated  launch  control,  including  a  presetter 
and  two  separate  fuzes.   Tests  were  conducted  at 
aabient  teaperature  and  the  results  indicated 
that  accuracies  within  systea  specifications  caa 
be  achieved.   It  was  deaonstrated  that  the  pre- 
setter could  reaotely  set  a  aultiple  nuaber  of 
aissiles  with  a  different  functioning  tiae  for 
each  fuze.   A  significant  feature  of  the  aagaetic 
core  counting  fuze  is  its  capability  of  beiag 
repeatedly  reset  for  different  tiaes.   Only  a 
fraction  of  a  second  is  required  to  preset  a  faze 
which  can  then  retain  that  setting  for  an  iada- 
fialte  period  of  tiaa.   (Author) 

AD-iOi  i5i     Div.   22 
(TISTP/JEA)  OTS  price  $1.60 

Pleatiaay  Arseaal,  Daver,  N.  J. 

DIELECTRIC  PROPERTIES  OF  SOME  COMMON  HIGH 

EXPLOSIVES. 

by  Edaund  E.  Malbrecht.  May  63.  Up. 

ProJ.  502  05  021 

PA  TM1170  Unclassified  report 

Descriptors!   •Explosive  aatarials,  •Dielec- 
tric prapertles.  TNT,  Frequency  aedulatloa. 
Raslstaace  (Electrical),  Capacitance,  Tables. 
Freqaeaey.  Plastics  explosives. 
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23.    PERSONNEL  AND  TRAINING 

AD-^03  670      Div.   23.  18 
(TISTB/Ai)  OTS  price  $8.10 

Applied  Psychological  Services.  Mayne,  Pa. 

A  CORE  TRAINING  PROGRAM  FOR  STATE  LEVEL  CIVIL 

DEFENSE  PROGRAM  PERSONNEL  (APPENDICES). 

by  Oarathy  E.  Fletcher.  Daaglas  H.  Macpherson. 

and  Arthur  I.  Siegel.  30  Apr  63.  293p, 

Unclassified  report 

Descriptors!   •Civil  defense  systeas,  Trala- 
Ing.  Scheduling,  Caatrel,  lastruction  annuals, 
Coaaand  and  central  syateas.  Claaslf Icatlan 
Jab  analysis. 

AD-403  759     Div.   23,  18 
(TISTB/AM)  OTS  price  II5.OO 

Applied  Psychological  Services.  Mayne.  Pa 

A  CORE  TRAINING  PROGRAM  FOR  STATE  LEVEL  CIVIL 


DEFENSE  PROGMAN  PERSONNEL, 
by  Dorothy  E.  Fletcher.  Douglas  H.  Hal 
sid  Arthur  I.  Siegel.   30  Apr  63,  209 
Coatract  OCD  0S62  121 

Unclassified  r 
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Descriptors!   •Civil  dafaasa  systaaL.  •Trala- 

iag,  Classlfleatioa.  Coaaaad  aad  cohtrol  sys- 
taas. Decision  aakiag,  Schcduliag.  Coatrol 
lastractlon  aaauals.  Job  analysis. 
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ate  civil  defense  operatioaal  plans, 

training  aatarials  were  deval^l 
equiraaents.   (Aathor) 


>*d   to   aeet 


AD-403   828  Div.       23 

^  (TISTM/MA)    OTS   price   #6.60 

Ceraell   0.    School    of  Metal   Adaiaistrat    aa 
Ithaca.    N.    Y. 

A  GUIDE   FOR   THE  TRAINING   OF    FOOD  MANAGERS   OF 
LICENSED  FALLOUT   SHELTERS 
30  Apr   63.    61p. 
Contract   OCD  0S62   ^9 

Unclasslflad  r< 

Siippl.    to   A   Research   Study   -   Food   Servliica 
Procedure    ia   Fallout    Shelters,    AD-403  pju. 

Descriptors!      •Maaagaaeat    enginaariab.    "Food 
dispaasiag,    •Radioactive    fallout.    •sCelters, 
•Traiaiag,    Haadbooks.    Parsoaael   aaaatawaaat 
■ater.    Civil    defease    systeas,    Faods. 
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AD-^03   830  Div.      23.    28 

(TISTB/AM)    OTS  price   $4.60 

6570th   Personnel    Research    Lab.,    Aerosp 
Div..    Lackland   Air   Force   Base,    Tex. 
CAREER    EXPERIENCES   OF   AFIT   CLASSES   OF    1 

1956, 

by  Fraacis  D.  Harding,  Robert  L.  Downey 
•■d  Robert  A.  Bottenberg.  Apr  63,  ^Ip. 
P'oj.  6755.  Task  675501        ^'  *  P- 
P8L  TDR63  9 

Uaclassified  repil 
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AD-403  831      Div.   23.  28 
(TISTB/AM)  OTS  price  $3.60 

6570th  Persoaael  Research  Lab.,  Aerospace 

Medical  Div.,  Lacklaad  Air  Force  Base  Tex 

SURVEY  OF  TESTS  USED  IN  AIRMAN  CLASSIFICATIOM 

by  Hilliaa  B.  Lacznar.  Feb  63,  31p. 

ProJ.  7717,  Task  771705 

PRL  TDR63  5  Uaclassified  report 

Descriptors!   •Military  personnel.  •Aptitude 
tests.  Classification,  History,  Recraitiag, 
Aviatioa  persoaael.  Selectioa,  Air  Force 
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AD-404  086      Div.   23,  30 
(TISTM/LMH)  OTS  price  $2.50 

MITRE  Corp.,  Bedford.  Mass. 

PROGRAMMED  INSTRUCTION.   A  SELECTED  BIBLIOGRAPHY 

P^^  t;    """1^'  0.  T.  Halpart.  aod  S.  H. 

Pilsuckl.  Apr  63,  Hip.  SR69  1 

Contract  AF33  600  39852,  ProJ.  702 

ESD  TDR62  225  OBClaislfied  report 

Descriptors:   •Educatioa,  •Prograaaing  coa- 
puters.  •Bibliographies.  Autoaation.  Traiaiag 
devices.  Docuaentat loo,  Taachiag  aachines, 
Reading,  Instructors. 


AD-404  187      Div.   23 
(TISTB/AM)  OTS  price  $1.60 

6570th  Personnel  Research  Lab.,  Aerospace  Medi- 
cal Div.,  Lacklaad  Air  Force  Base,  Tex 
RELATIONSHIPS  BETWEEN  ATTENDANCE  AT  SQUADRON 
OFFICER  SCHOOL  AND  LATER  OFFICER  EFFECTIVENESS 
RE  PORTS . 

by  Eraast  C.  Tupes.  Apr  63,  13p. 
ProJ.  7719,  Task  771904 
PRL  TDR63  10  Uaclassified  report 

Descriptors!   •Officer  personnel.  Statistical 
analysis,  Corralatloa  techaiqaas,  Militarv 
traiaiag,  Ef factivaaass. 


T|» 


DiTlBlon  24  .  PHOTOCaiAPHY  AND  OTHER  REPRODUCTION  PROCESSES 


T»«  ^■•ttivis  •£  lat«r«st  t*  tk*  staff  af  tkt 

Air  Fore*  Sqatdrea  Offietr  School  wort  iavaitl- 
9ata4.   Tk*  first  qaastiea  asked  «k*tk*r  attaad- 
•■•«  at  Sqaadraa  Officer  Sekool  resalted  ia  aa 
iieraase  ia  officer  of  feet iveaess,  aad  tka  seeead 
asked  wketkor  tkose  officers  «ke  aekieved  tke 
ki«her  grades  ia  Sqaadrea  Officer  Sekool  vere 
■•re  effeetive  la  tkeir  sabseqaeat  career  tkaa 
effieers  ackievlag  lower  grades.   Tke  criteria 
of  effectiToaess  were  Officer  Iffeetiveaess  le- 
ports  (OSIs)  coapleted  oa  eack  officer  la  tke  2 
years  iaaediately  following  Sqaadroa  Officer 
Sekool.   lesalts  of  a  series  of  aaltipl*  regros- 
•  ioa  aaaljrses  ladicated  tkat,  wkoa  otker  factors 
associated  wltk  OEIs  were  takea  iato  coasidora- 
tiea,  ao  differeaees  were  foaad  wkick  could  be 
•ttribated  to  eltker  atteadaace  or  aoaatteadaaee 
at  Squadroa  Officer  Sekool,  aor  to  perforwaaee 
dariag  Sqaadrea  Officer  Sckoel.   Aa  appeadix 
preseats  a  aoateekaieal  discassioa  of  tke  aetkod 
of  Baltiple  liaear  regressioa.   (Aatkor) 

AO-iOi  16A  DU.   23 

(TISTB/AM)  OTS  price  $8.10 

Office  of  Naval  lesoarck.  Maihlagtoa,  0.  C. 
TII-SERVICE  CONFEIBNCE  ON  MEN  APPIOACHCS  TO 
PEISONNEL-SYSTEHS  lESEAICH.  MASHIN6T0N,  D.  C. 
■AT  23.  2^.  1962. 
1962.  80p.  ACI  76 

Oaelasslfied  report 

Deseripterst   *Jeb  aaalysis.  •Military 
persoaaol.  Military  traialag.  Officer 
persoaael,  Seloctioa,  Operatioas  researck, 
Syaipesia.  Classlf leatlea. 

Ceateatsi 

Tke  New  Classifleatlea  Systea  of  tke  Uaited 
States  Eapleyaeat  SerTlee 

Air  Force  Perseaael-Systoas  lesoarck 

Aray  Persoaael-Systoas  Rosearch 

Navy  Persoaael-Systoas  Researck  Prograa 

Precedaral  aad  Heckaaisatioa  Resoarek  to  Support 
Persoaael-Systoas  Oesiga 

Tke  Varraat  Officer  aad  tke  Teekalclaa-Lovol  Job 

Soa«  Coatribatioas  of  Traialag  Research  to  the 
Persoaael-Systeas  Coaeept 

lateraetlea  of  Persoaael  Subsysteas — Aa  Opera- 
tioas Resoarek  Approach 

A  Modified  Approack  to  Traialag  Roquireaeats 
Resoarek  to  laprove  Hobilisatioa  Soadinoss 

OSAF  Occapatioaal  Resoarek  Projects  of  Trl- 
Service  latorost 

AO-iOl  599     Oiv.   23 
(TISTH/LMH)  OTS  price  13.60 

Psyckelegleal  Researck  Associates  lac.  Arliagtoa, 
Va. 

TBI  DIVILOPBSNT  OF  JOB  PROFICIINCT  TKSTS  FOR 


SKLRCTKD  OPERATOR  POSITIONS  IN  TBI  VBAPONS 

BRANCH. 

Jaao  60.  21p.  P  T27teo  32 

Ceatraet  AF19  601  5616 

Oaelasslfied  report 

Oeserlptersi  'Job  aaalyals,  Baaaa  eagiaoerlag. 
Tost  eeastraetioa  (Psyckelogy) ,  Haiatoaaaeo 
persoaael.  Proteetive  tockaiqaos,  Porforaaaco 
tests.  Aaalysis  of  variaace.  Factor  aaalysis. 
Aptltade  tests.  Test  aetkeds. 

Tko  resoarek  reported  was  ooaeeraod  wltk  tke 
dovelopaeat  of  paper -ead-peac 11  Job  kaowledge 
tests  for  six  pesltleas  la  tke  Naapoas  Braack 
of  a  Olreetlea  Ceater  la  the  SAGB  Systea.   Three 
tests  were  developed,  the  pesltleas  beiag  paired 
as  followst   Sealer  Oiroctor/Seaior  Director 
Techalelaa  (SD/SOT);  Neapoas  Oireetor/Woapoas 
Director  Tochaiciaa  (WD/WDT) j  latorcopt  Direetor/ 
latorcopt  Director  Tochaiciaa  (IND/INT) .   The  re- 
port treats  the  Job  descrlptlea  teehaiqaes. 
ratieaale  for  test  oatliae.  itea  devolopaeat. 
proUaiaary  tryoat  la  the  New  York  Air  Defease 
Sector  (NYADS).  itea  aaalysis  aad  test  rovlsloa, 
fiaal  adaiaistratiea  at  the  Bestea  aad  Syraeaso 
Air  Defease  Sectors  (BOAOS  aad  SYADS),  aad  at  the 
traialag  facility  at  Riehards-Gebaar  Air  Force 
Base  (R6).   Aiao  iacluded  are  iaferaatioa  oa  test 
reliability  aad  validity,  aad  roooaaeadatleas  fer 
aeraative  ase  of  the  tests.   (Aether) 


AD-AOi  655     Div.   23 
(TISTB/AW)  OTS  price  11^.50 

Psychological  Research  Associates,  lac, 

Arliagtoa,  Va. 

TEXTBOOK. 

1961,  1v.  61  A 

Coatrsct  AF19  60i  5616,  ProJ .  1975.  Task  76892 

APCCOD  TN61  26  VI      Uaclasslfied  report 

Doseriptorsi   •Traialag,  •Malatoaiiace.  "la- 

stractioa  aaaaals.  Air  Defease  Coaaaad.  Data 
precesslag  systeas,  Helatoaaace  persoaael. 
Data  traasaissloa  systeas. 


24.    PHOTOGRAPHY  AND  OTHER 
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25.   PHYSICS 


AD-403    500  Dlv.      aj 

(TISTP/NH)    OTS  price   $5.60 

Recon,    lac.,    Tallahassee,    Fla. 
STRESS   «AV£   PROPAGATION    IN   UYEREO 
CYLINDERS.  w«icniiu 

by   Graver   L.    Rogers   aad   Jaaes  ».    Ski 

1v.    TRIO 

Great    DA22   079CIVENG62   8 

Uaclasslfied    rkpert 


Descriptors:      •Rods,    •Mechanical 
transalssion,    •Integral    traasforas 
Propagation.    Laalnates. 
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ies    are   presented.       (Aatkor) 
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process  of  Microwave  genektatlon 
ing  explored  as  a  technique*  for 

a  high  efficieacy,  high  pMwer  r-f 
ble  in  tke  2  to  10  kac  reg  i|on  of  tke 
tic  spectrua.   In  this  rep >rt  tke 

is  presented  along  witk  ail 

progress  has  been  aade  f o  ■ 
ch  aight  lead  to  the  reali  sktioa  of 
0.   (Author) 
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USEARCH    IN  MOLECULAR   QUANTUM   THEORY. 
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Descriptors:      •Molecular    structure.    I 
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theory.  * 
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PLASMA, 

by  Donald  Me  Lean.  10  July  62.  26p.  TN3 

Contract  AF61  052  ^32.  1v. 

AFCRL  63  259 

Uaclasslfied  report 

J!!*fl''!?"-   !''i"-«  physics.  •Pla... 

oscillations.  Eqaations.  Nave  transalssion 
PropagatloB,  Statistical  functions.  Partial 
dlffereatial  equations.  Distribution  theory 
Electron  density.  Theory.  Oaapiag. 
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INFRARED  SPECTRUM  OF  HYDROGEN  FLUORIDE:  SH.  PVK 

by  Lester  F.  Eldreth.  Dec  62,  ^9p.  SR3 
IVc'.l'ti   ^,11   "'  ■">''■    '"'■    ■"'"■    '•"  '"002 


Uaclasslfied  report 


Thesis. 


Descrlpters,   .Llae  spectraa.  •Absorptlea 
spectra.,  oiafrar.d  spectroscopy.  Hydrogea 
coap.u.d.  Fluorides,  Dlatoalc  wlec.le!; 
Spectra  (lafrared).  Pressure. 


The  aia  of  this  Investl 
experiaentelly  the  true 
position  fer  as  aaay  as 
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ELECTRON  TRANSPORT  PHENOMENA  IN  BISMUTH  At 

LIQUID  HELIUM  TEMPERATURES,  PART  I 

by  C.  G.  Grenier.  J.  M.  Reyaoldi.  and 

J.  R.  Sybert.  Mar  63.  56p.  IR4 

555"i?79?5°^^  ^^*  ^^  ^''^'    °*  ^"J-  59901004 

Uaclasslfied  report 

Descriptors:   •Bisauth.  •Single  crystals. 
•Solid  state  physics.  Traasport  properties. 

J^Mnitf^'^'SV'^V-  «••*"•-"  (eUctrlcU). 
Osclllatloa  Electrical  properties.  Molecular 
structure.  Low  teaperature  researck.  Tkerao- 
C*iy";;i"Ji[uc":r*''  properties.  Hall  effect. 

Transport  effects  were  studied  ia  a  bisauth 
siagle  crystal  at  liquid  heliua  teaperatures  la 

f'or.Tf.'*S  "?"•   "•  ""■•»  eoadictlvlty  wa! 
roand  to  be  alaost  eatlrely  due  to  lattice  cea- 

tllllVl'l    *^?"!["«.  »"•  experlaeatal  co.f?" 
til   i.   f?**"  ■•«»  "•"  H«lted  to  tk*  fellewlagi 
the  isotheraal  traasverse  aagaeteresistlvltr  the 
isoth.rael  Ball  resistivity. 'the  (adlaballcf 


Diviston  2S  -  PHYSICS 

theraoelcctric  ceerflcleat.  tke  (•tfiabatie) 
N«rast-lttia«liaas*a  eoeffieieat.  aad  the  traat- 
9*r$»   ■agaatatkeraal  retlttlTlty.   The  Peltier 
taaaar  eeeffleleats  aere  expected  (frea  the 
Oasager  ralatloas)  to  be  too  taall  to  be  aeatare- 
able  aad  that,  «ere  aot  stadled  here.   All  theie 
•ffeats.  exeopt  the  theraal  resittlTity  coeffi- 
aioat.  oxhibit  Schabalkov-de  Haat  tjrpe  oiellla- 
tioat.   The  kinetic  coef/icients  of  certaia 
traaiport  effects  «ere  eoapated  froa  the  experi- 
■•atal  eoefficleats  aad  coapared  with  available 
thoorioa.   A  roagh  aaalyiia  of  the  grot*  effects 
■as  aade  by  a  deeoapositioa  of  each  coefficient 
iato  a  saa  of  differeat  bead  ceatribatioas,  each 
baad  beiag  approxiaated  by  a  Loreats  tera.   Gen- 
oral  bat  aot  coaplete  agreeaeat  betveea  experi- 
aoat  aad  theory  is  achioved  for  both  two-baad 
aad  aalti-band  aodels.   (Aathor) 
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Syracase  U. ,  N.  ¥. 
QUANTUM  FIELD  THEORY  AND  ELBMEN 
riaal  ropt.,  1  Jaa  60-31  Au«  62, 
by  A.  0.  Barat.  31  Aug  62,  5p. 

Uaclassified  report 


Descriptorsi   •Qaaataa  aechaaics,  •Eleaeatary 
particles,  •Field  theory,  Naclear  resonaace, 
Naclear  seatteriag,  Naclear  spia. 
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(TISTP/ITA) 


Dir.   25,  4 
CIS  price  $1.60 


Leieoater  0.  (6t.  Brit.). 

A  STUDY  OF  ION-ION  AND  ION-SOLVENT  INTEIACTIOMS. 

Aaaaal  techaical  rept.,  Jaa-Oec  62. 

by  M.  C.  R.  Syaoas.  1  Dec  62.  13p. 

Coatract  0A91  591BUC2100 

Uaclassified  report 

Descriptors:   •Ultraviolet  radiatioa,  •Halides, 
Orgaaic  coapoaads,  Solveats,  loas.  Molecules, 
Teaperatare,  Absorptiea,  Solations. 

Tko  altraviolet  absorptioa  properties  of  sola- 
tioas  of  iodide  ioa  la  polar  solvents  has  beea 
discussed  by  Saith  and  Syaons  ia  teras  of  a 
sqaare-aell  aodel  Mkich  crudely  reseables  the 
sradel  adopted  for  the  descriptioa  of  F-ceatres 
ia  alkali  halide  crystals.   In  this  investiga- 
tioa  the  behaviour  of  broaide  aad  chloride  ions 
ia  siailar  solveats  is  discussed.   It  is  shoHa 
that  the  ultraviolet  absorption  properties  of 
broaide  ioa  ia  water  aad  aethyl  cyaaide  aad 
chloride  ioa  ia  aethyl  cyaaide  bear  a  strikiag 
reseablaace  to  the  behaviour  of  iodide  ion  in 
these  systeas.   In  additioa,  the  tail  of  the 
absorptioa  bead  of  broaide  ioa  ia  other  polar 
solveats,  e.g.  alcohols,  ethyl  cyanide  etc., 
also  exhibits  i  siailar  parallelisa  in  behaviour 
■ith  the  ioc'ltf-  ion  aad  this  coaclusioa  is  coa- 
firaed  by  observatloas  of  the  behaviour  of  the 
absorptioa  spectra  ia  aixed  solveat  systeas. 
The  siallarity  ia  the  teaperature  depeadeace  of 
the  positioa  of  the  first  absorptioa  bead  for 
iodide,  broaide  aad  chloride  in  aethyl  cyaaide 
is  acted  although  the  contributing  factors  which 
are  responsible  for  this  apparent  independence 
of  the  size  of  the  central  ioa  reaaia  a  aatter 
for  speculation.  (Author) 

AD-403  656     Div.   25 
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Ford  laatrwaeat  Co.,  Loag  Islaad  City,  N.  Y. 

LO-TEMP  THERMIONIC  PLASMA  STUDY. 

Fiaal  rept., 

by  Nelfroa  Steagel.   31  Jaa  63,  1v. 

Ceatract  Near3416  00,  PreJ .  NM099  356 

Uaelaaaifled  report 


Descriptors:   •Theraloalc  ealasloa,  •Energy 
conversioa.  •Plasaa  physics,  Ceslaa,  Oxygea, 
Tuagsten,  Electric  discharges.  Gas  discharges. 
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Laboratory  for  Insulation  Research.  Mass.  Inst. 
of  Tech. ,  Caabrldge. 

TEMPERATURE  AND  RISE-TIME  DEPENDENCE  OF  THE 
ELECTRIC  STRENGTH  OF  ALKALI  HALIDE  CRYSTALS, 
by  Francis  ■.  Kaseta.  Mar  63,  39p.  TR1 77 
Coatract  NonrlSillO,  ProJ.  NR018  801 

Unclassified  report 

Descriptors:   •Halides,  "Siagle  cryatalo, 
Teaperature,  Low  teaperature  research.  loniia- 
tion,  Cryatal  lattices.  Crystals.  Electrons, 
Alkali  aetals.  Dielectric  properties. 

Techniqaea  wore  developed  to  extead  d-e  and 
iapalse  breakdown  aeasureaents  to  liqald-hellua 
teaperatare.   The  breakdown  strength  of  KCl  was 
aeasared  froa  i.2  to  425  K  with  d-c  voltages 
aad  1-  and  10-alcrotec  rlse-tiae  pulses.   The 
teaperature  characteristic  of  the  d-c  electric 
strength  reached  a  aaxiaua  of  1.16  Mv/ca  at 
aboat  360  K  and  thee  dropped  to  1.04  Mv/ca  at 
425  K.   The  breakdown  strength  was  lower  for  d-c 
voltages  thaa  for  palses  over  the  entire  teapera- 
tare range.   For  1-aicrosec  rlse-tiae  palses,  the 
aaxiaua. of  the  d-c  teaperatare  characteristic 
disappeared.   Below  77  K,  the  breakdown  strength 
aeasared  with  pulse  aad  d-c  voltages  did  not 
change  appreciably.   Changing  the  pulse  rise 
tiae  froa  one  to  tea  alcrosec  had  little  effect 
on  electric  atrength.   No  thickaess  dependence 
was  observed.   The  electric  strength  of  a  aixed 
crystal  (759t  KCl  -  25;(  RbCl)  was  aeasared  froa 
77  to  375  K.   The  teaperatare  characteristic 
differed  ia  shape  froa  that  of  pare  KCl;  the 
slope  at  low  teaperatures  was  saaller  and  the 
aaxiaaa  shifted  to  about  300  K.   At  375  K,  the 
breakdown  strongtk  of  the  aixed  crystal  had 
dropped  to  0.6O  Mv/ca.   (Aathor) 


AO-403  661     Div.   25 
(TISTP/MFA)  OTS  price  $3.60 

Duke  U. ,  Durhaa,  N.  C. 

THE  SPIN  MAVE  SPECTRA  OF  YTTRIUM-  AND  GADOLINIUM- 
IRON  GARNET. 
Technical  rept.  no.  2, 

by  A.  Brooks  Harris.  1  May  63,  37p.  TR2 
Coatract  Nonr1181l2.  Proj.  NR018  904 

Uaclassified  report 


De.eriptorsi   •Magaetic  properties, I *Garaet, 
Brillouin  soaes.  Yttriua,  Iron.  Motion,  Equa- 
tioas,  Syaaetry  (Crystallography).  Jlnisotropy, 
Traasforaations  (Matheaatics) ,  Magnetic 
aoaents,  Magnetic  fields,  Specific  heat. 
Crystal  lattices.  Siaultaneous  equations. 
Matrix  algebra.  Nuclear  spias,  Low-teaperature 
research.  Gadoliaiaa.  Measureaeat.  Crystal 
structure.  : 

The  problea  of  deducing  the  values  of  Ihe  ex- 
chaage  iategrals  ia  yttriua-  and  gadoltniua- 
iron  garnet  froa  aeasureaents  of  the  Mgnetiza- 
tioa  aad  the  aagnetic  contribution  to, the  spe- 
cific heat  at  low  teaperatures  is  coai tdered. 
For  these  garaets  the  spin  wave  noraaJ  aodes 
caa  be  fouad  by  solviag  the  seai-clasi leal  equa- 
tions of  aotioa  which  give  rise  to  a  i^t  of  a 
tiaultaaeous  liaear  equatioas,  where  1  is  the 
Buaber  of  aagaetically  inequivalent  ij^s  ia  the 
uait  cell.   Expressions  for  the  theraddynaaic 
fuactions  at  low  teaperatures  in  teras  of  the 
frequencies  of  the  noraal  aodes  are  gi^ea  as- 
suaing  the  validity  of  the  spin  wave  spproxiaa- 
tion.   It  is  argued  that  the  teaperature  varia- 
tion of  the  frequency  of  these  noraal  Modes  on 
the  aacroscopic  properties  can  be  coapletely 
accounted  for  without  considering  the  «ero  point 
energy  explicitly.   Due  to  the  size  of  the  unit 
cell,  the  equations  for  the  frequencies  of  the 
noraal  aod.es  can  only  be  solved  nuaeriaally  for 
general  values  of  k.   Such  solutions  are  ob- 
taiaed  for  k  lying  along  a  (111)  direction  for 
various  values  of  the  exchange  integralli,  and 
the  theraodynaaic  functions  correspond&tng  to 


these  choices  of  paraaeters  are  calcul 
(Author) 
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Sacraaento  Peak  Observatory,  Suaspot, 
AN  ATTEMPT  TO  PHOTOGRAPH  PROMINENCES 
INFRARED  LINE  OF  HELIUM  LAMBDA  10830, 
by  G.  S.  Ivanov-Kholodny,  Tr.  by  A.  B 
1963.  4p.  SKN25 
AFCRL  63  267 

Uaclassified 
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Descriptors:  •Solar  ataosphere.  Hel 
lafrared  spectroscopy,  Filters,  Hydr 
Solar  spectrua,  Solar  radiatioa. 
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re lort 


»kia. 
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In  the  article  is  given  a  description  nf  aa  at- 
teapt  to  photograph  proaiaences  ia  thei^nfrared 
line  of  hel  iua  laabda  IO830  both  by  ae«|is  of  a 
spectrograph  and  by  aeans  of  an  interf frence- 
polarization  filter.   Shown  here  are  pteiiainary 
results  of  a  coaparison  of  eaission  of Ibroainencei 
in  line  laabda  10830  with  eaissioa  in  Uaes  of 
heliua  D-3  and  alpha  of  hydrogen.   (Au^^or) 

AD-403  678     Div.   25 
(TISTP/MH)  OTS  price  $1.60 

Sacraaento  Peak  Observatory,  Sunspot,  fj.  Mex. 

ON  THE  ENERGY  BALANCE  AND  STRUCTURE  OF  THE 

CHROMOSPHERE, 

hy  E.  E.Dubov,  tr.  by  A.  B.  Daaa.  I963,  17a. 

AFCRL  63  265 

Uaclassified  rei 


Traas.  froa  Izvostla  Krlaskol  Ast.  Obs. 

pp.  101-117,  I960. 


vol.  22, 


Descriptorsi   •Solar  ataosphere.  Thermal  radia- 
tion. Shock  waves.  Heating,  Heat  tran»fer, 
Solar  radiatioa,  Theraal  coadactivi tyl  Noise 
(Acoattic). 


PHYSICS  -  Division  2S 

The  coaceptlon  of  the  heatiag  of  the  chroaosphere 
by  coapressioaal  waves,  originatiag  ia  regions 
of  tarbuleace  connected  with  the  convectlve  zone 
of  the  Saa,  is  developed.   It  is  shows  that  in 
the  chroaosphere  a  balaace  caa  be  reached  betweoa 
the  eaergy,  produced  as  a  result  of  the  dissipa- 
tion of  shock  waves,  and  the  energy  carried 
away  by  radiation.   The  shock  waves  provide  for 
the  appearance  in  the  chroaosphere  of  regloas 
with  different  teaperatures  (a  two-teaperature 
chroaosphere).   (Aathor) 

AD-403  679     Div.   25 
(TISTP/MH)  OTS  price  $1.60 

Sacraaento  Peak  Observatory,  Sunspot   N.  Mex 
THE  MOTION  OF  SPOTS  CONNECTED  MITH  SOLAR  FLARES 
AND  THE  POSSIBLE  CHARACTER  OF  ENERGY  EXIT  FROM 
P  LAKE  REG IONS , 

7^  ^RN24  ^•''•"^■'''  ''•  •»'  *•  ■-  »■■"•   1963. 
AFCRL  63  266 

Unclassified  report 

m"'i962*"  ^*''"**'  '''*"*•*  A»t.  Obs.,  27:110- 

Descriptors:   •Sanspots,  'Solar  flares. 
Solar  radiatioa,  Astroaoalcal  observatories 
Solar  ataosphere.  Magnetic  fields,  Motioa. 
Solar  disturbances. 

Photographs  of  the  sun  in  integrated  light  were 
obtained  during  flares  observed  in  Hydrooen- 
•ipha  with  the  AFP-2  aad  the  solar  tower  tele- 
scope, the  focus  being  equal  to  12  aeters.   It 
Is  found  that:   (1)  with  the  appearance  and  de- 
velopaent  of  flares,  a  shift  of  the  sunspots  Is 
observed  In  the  direction  to  the  flare  knots;  (2) 
the  coaaenceaent  of  flare  developaeat  aad  that 
of  spot  action  coincide  with  a  precisioa  of  *5 
Binutes;  and  (3)  the  spot  aotioa  continues  for 
2  to  3  hours  after  the  teraination  of  the  flare 
in  H-alpha  aad  is  probably  of  a  pulsational- 
translatlonal  character.   The  aaplitude  of  pul- 
sation increases  with  the  iaportance  of  the 
flare.   (Author) 


AD-403  680     Div.   25 
(TISTP/MH)  OTS  price  $3.60 

Sacraaeato  Peak  Observatory,  Sunspot   N   Mex 
THE  DEVIATION  OF  PROFILES  OF  EMISSION  UNeI  if 
PROMINENCES  FROM  A  DOPPLER  PROFILE 

^63':  i9p!%";2V*'"-^'  *'•• ''  *•  '•  "•"• 

AFCRL  63  268 

Uaclassified  report 

Trans,  froa  Izvostla  Krlaskol  Ast.  Obs. 


18:109- 


T« 


Descriptors:   'Solar  spectrua.  Solar  radia- 
tioa, Eaisslvity,  Photoaeters,  Spectrua 
■nalyiers.  Absorption  spectrua.  Hydrogen. 
Heliua,  Doppler  effect. 

The  profiles  of  the  eai 
nonces  were  aeasured. 
to  the  photoaotric  proc 
intensity  aeasureaents 
of  the  spectrograph  and 
struaental  profile  were 
cal  aethod  was  used  fo-r 
data  about  the  profiles' 
profiles  have  the  fora 
core  of  the  liae,  but  d 
in  the  wings.   Soae  oth 
the  Gaussian  curve  in  t 
because  of  self-absorpt 
profiles  the  halfwldths 
accaracy  of  1-3$.   (Aati 


ssion  lines  in  four  proai- 

Speclal  attention  was  paid 

edure,  the  accuracy  of 

is  1-2Jt.   The  astigaatisa 

the  asyaaetry  of  the  in- 

deterained.   The  graphi- 

obtaining  aore  precise 

Soae  of  the  observed 

of  a  Gaussian  curve  in  the 

eviate  appreciably  froa  it 

er  profiles  deviate  froa 

he  ceater  of  the  liae. 

ion.   For  aost  of  the 

were  deterained  with  aa 

her) 
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DIviflion  25  -  PHTBICS 

A»-A03  710     OiT.   25,  2 
(TISTP/RN)  OTS  priet  •6.10 

Araj  lifli««r  Scodtty.  latvlllgtiet  lad  lapplif 
■•••■rek  aid  0«r«l*p««Bt  Aataejr,  Fart  Balvalr. 
Va. 

roMous  roi  compoting  athosphiiic  iipiaction 

POI  OBJECTS  INSIDI  OR  OOTSIDK  THE  ATHOSPHIII. 
by  Aagal  A.  Baldial.  9  Jaa  63.  56p. 
6IMIAAA  RM 

Oaelaialfiad  rapart 

Oaaarlptorsi  •Rafraetlea,  •Lifht.  Refraetlva 
lad«x,  IfMatlaas,  latagral  aqaatloaa,  Caadaa- 
Ica.  Kappiag,  Ataaapkara. 

This  rapart  pracaats  tha  darivatiaa  af  aa«  a^a-. 
tloaa  /ar  dateraialag  tha  ekaafas  ia  tka  dirae- 
tioB  of  a  ray  of  ligkt  at  it  paaiat  tkraafk  tka 
ataotpkara  froa  aa  objact  to  tka  abaarrar.  Tka 
aqaatiaat  ara  applicabla  to  objaets  iaslda  or 
aatfide  tka  ataotpkare.  Bqaatioas  ara  alaa  da- 
rirad  far  abtalaiag  tka  topoeaatrie  distaaea  of 
tb«  objaet  as  a  faaetiaa  af  tka  abjaet's  k»igkt 
aad  tha  absarvad  saaitk  distaaea.   (Aatkar) 

A»-i03  713     DiT.   25,  27,  30 
(TISTAASI)  OTS  prtc*  12.50 

BaaiaR  Ca..  Saattla.  Bask. 

STUDIES  or  ROCKET  flOISE  SIWUTION  RITH  SOBSTI- 

TOTE  GAS  JETS  AND  THE  EffECT  OF  VEHICLE  BOTIOH 

ON  JET  NOISE. 

Piaal  rapt. , 

by  Valtar  T.  Nargaa  aad  Kaaaatb  J.  YaaaR. 

■•r  63.  93p. 

CoBtract  AF33  616  Baoi .  ProJ.  1370.  Task  137005 

ASD  TDR62-787  Uaclassifiad  rapart 

Raport  aa  Dyaaaie  Prablaas  la  Pligkt  Tablelas. 

Dasarlptarst   •Rackat  aator  aaisa,  Hallaa, 
Jats,  Aeaastles.  Vibratiea,  Rasoaaaca,  Exkaust 
gas.  Naasaraaaat,  Hotioa.  Talocity,  Siaala- 
tiaa.  Nodal  tasta. 

Tka  faaslbility  af  aslag  kaliaa  Jats  as  a  prac- 
tical sabstitata  far  actval  rackats  ia  scala 
aodal  acoastic  tasts  was  iarastigatad  by  coadact- 
iag  aa  axpariaaatal  pregraa  aitk  foar  kaatad  kal- 
iaa aadals.   Safficiaat  avidaaca  is  prasaatad  to 
iadicata  that  tka  sabstitata  gas  aodaliag  coacept 
is  valid,  i.a..  siaalatioB  of  rockat  aoise  caa 
ba  acklavad  if  tka  assaatial  rocket  flow  par aa- 
atars  ara  daplieatad.   It  is  aot  possible  to 
daplicata  all  floa  paraaetars  siaaltaaaoasly  and 
rataia  tka  assaatial  faatara  of  siaplicity; 
eaaproaisas  aast  ba  aada.   Tka  kaliaa  aodel  par- 
foraad  bast.   This  avaUatioa  is  based  oa  agrae- 
aaat  ia  saaad  prassara  levels  aitk  a  saall  solid 
prapallait  rocket.   Aa  laTastigatioa  was  aade 
to  deteraiae  tka  effect  of  flight  vekicle  aotion 
ea  prepalsiea  systea  aoise  propagated  to  parti 
of  tke  vekicle  located  ia  the  aaar  field.   Ex- 
periaeats  ware  perforaed  usiag  a  0.6-in.  diaa- 
ater  heated  air  Jet  operating  ia  a  16-ia.  diaa- 
ater  aceastical ly-treated  wiad  tunnel.   Experi- 
aaatal  resalts  eeapare  favorably  with  pradlc- 
tioBs  based  oa  tka  kypatkasis  wkiek  axplaias  tke 
affact  af  vakiela  aotiea  by  two  separate  factors: 
tka  aoise  predaead  by  a  jet  ia  aotioa  depeads  oa 
tha  relative  velocity  batweea  tke  Jet  and  the  air 
tkroagh  wklck  it  aovcs;  aad  a  skiftiag  of  the 
aalse  radiatioa  pattern  toward  the  rear  occurs 
because  of  coabiaed  effects  of  vehicle  aotioa 
aad  the  fialte  velocity  of  sonad.  (Author) 

A0-i03  765     Oiv.   25 
(TISTP/BH)  OTS  price  #10.10 

Oarkaa  0.  (Gt.  Brit.). 

TARIATIONS  OF  THE  SEA  LEVEL  NOON  FLUX. 


Teckaical  rapt., 

by  F.  Aaktea.  J.  B.  H.  Pattlsea.  aad  A.  ■. 

Nalfeadale.  20  Jaa  63,  116p. 

AFCRL  63  401 

Uaclassifiad  report 

Oeacripterat   •Naoas,  Ceaaic  rays,  Speetref 
e»Pr.  Spectraa  aaalyxers,  Geiger  ceaatars. 
Cesaic  ray  talescepes.  Flaak  leaps,  Neea. 
Pieas.  Nagaats. 


Stadias  af  cesaic  ray  aaeas 
spectregrapk  caaprisiag  a  sa 
Geiger  ceaatars  and  neen  fla 
acterlstics  ef  tke  iastraaoB 

Tiae  varlatieas  ia  tke  verti 
stadled  aad  are  attributed  t 
aeteerological  paraaeters. 
■ere  aeasared  la  tke  raage  2 
leaitk  aaglas  betweea  77.5  a 
resalts  are  iatarpreted  as  s 
aaeas  la  tkis  raage  ceae  fro 
liait  ef  0.55  is  placed  on  t 
for  pretea-alr  aacleus  colli 
GeV.   The  positive-negative 
neer  constant  value  of  1.2  o 
aaea  energies  10  -  200  GeV; 
is  tkat  tkera  is  aa  Increase 
af  aaltiplicity  ia  kigk  ener 
(Aatkar) 


were  aede  witk  a 
lid  iron  aagnet, 
sh-tubes.   The  char- 
t  are  described, 
cal  direction  were 
e  variatieas  ef 
Noaentaa  spectra 

-  500  GeV/c  for 
ad  90  degrees.   The 
kewiag  tkat  aest 
a  pioas;  aa  apper 
ke  K-te-pi  retie 
sisas  of  700  -  30,000 
ratles  coaflra  a 
ver  tke  range  of 
a  likely  explanatien 

in  tke  flactaatloas 
gy  collisions. 


AD-403  ISA  Div.   25 

(TISTP/NH)  OTS  price  $A.50 

Tennessee  U. ,  Knoxvflle. 

THE  DEPENDENCE  OF  ETA  ON  LINE  BREADTH  OF  THE 

SPECTRAL  LINE  »{/,)    OF  HYDROGEN  FLUORIDE. 

by  Hago  A.  Hardt  and.N.  N.  Gailar.  Nar  63.  38p. 

Coatract  AP19  60^  7981.  ProJ.  7670.  Task  767002 
AFCRL63  262  Oaclassifled  report 

Raster's  tkesis. 

Descriptors:   •Line  spectraa,  •Absorption 
spectraa.  •Infrared  spectroscopy,  Hydrogen 
coapounds.  Fluorides,  Prograaaing  (Coaputers) 
Diatoaic  aelecales.  Spectra  (lafrared) , 
Pressure. 

Tkis  aaalysis  is  •  stady  of  tke  variatioa  witk 
prassara  of  tke  tree  liae  shape  of  R U)  ia  tke 
HF  bead.   A  aodified  Lorentziaa  liae  shape  in 
which  the  expoaeat  was  fouad  to  be  oaly  a  fuac- 
lloa  of  the  distance  froa  liae  ceater  fitted  tke 
experiaental  poiats.   (Aatkor) 


AD-403  785     Oiv.   25 
(TISTN/AH)  OTS  price  $7.60 

Geaaral  Telepkoae  aad  Electronics  Labs..  lae.. 

Palo  Alto,  Calif. 

INVESTIGATION  OF  THE  ENERGY  LEVELS  OF  HAGNETIC 

IONS  IN  THE  COHPLEX  HETAL  OXIDES,  ESPECIALLY  IN 

THE  ORTHOFERRITES. 

Fiaal  rapt. . 

by  Robert   L.    Nkite.    28   Nar    63.    56p. 

Coatract   AF19  628   387.    ProJ.    5621,    Task    562104 

AFCRL   63    103 

Uaclassifiad  report 

DescriptoTst   •Parrites,  •Rare  eartks,  Para- 
aagnetic  resonaace,  Nuclear  magnetic  resonance, 
Aluainates,  Yttriaa  coapounds,  Gadoliniua 
coapouads.  Crystal  structure.  Absorption  spec- 
traa, Resonaace  absorptioa.  Oxides,  Rare 
aartb  eoapeaads,  Naclear  spies. 

Tke  allowed  spin  coaf iguratioas  in  tke  rare 
earth  orthoferrite  were  derived  oa  the  besis  of 


-I 


2I!!r.llI*°7/"'  ""•»"•<«  "ith  tkoa#  actually 
observed.   The  susceptibilities  aad  i|tifarro- 

?!?■!,!•••■•"•  ■•**•■  •'  *''«03  ••!♦  ealea- 
l«ted.  The  paraaagaetic  rasoaaaca  sidctra  of 
r«3*  sad  Gd3+  i.  YA103  aere  aeasared  «ad  the 

!f!^i'J  •"ly««d  to  give  spin  Ha.iitolala.  paraa- 
tters  for  these  ioas.   Tke  Fe3*  site  a.s  found  to 

f!rt!y'%!''"*;  •*"  '"•  "^*  •**•  •*!  bad"  dis- 
torted.  Tke  spia  Haailtoaiaa  paraaetidrs  were 
coapared  witk  crystal  fields  calculatiad  oa  a 
poiat  ioB  aodel  asing  posltioaal  parameters  aeas- 
■red  aot  for  YA103  but  for  GdFe03    pCor  agree- 

rrr^/rV/'""**-  ^"^^^    svideace  tkaE  tke  crys- 
tal fields  are  substaatially  differeat  in  tke 
ortko-alaaiaates  froa  the  ortkof erri tte.  were  ob- 

l!i"yK.iJ!,   %!•'***•*  spectrua  of  Yb3f  in  YA103 
aad  YbPe03.   Tke  Fe3+  -  Yb3+  exchaage  «.,  ob- 
served ia  the  opticel  spectrua  of  Yb3+  ia  YbFe03 
The  excheage  splittlags  were  large.  6  ke  10  re- 
ciprocal ca,  although  the  yb3+  aad  f  \i   spies  are 
•  I  aeerly  right  eagles,  indicatiag  a  hrge  aat" 
syaaetric  exchaage.   Further  studies  u^e  sug- 
gssted  to  illuaiaate  the  orthoferrite  aagnetic 
strnctare.   (Author)  '  w»««.i«: 


Applique 


AD-403   786  Div.      25 

(TISTP/NH)    OTS   price  |3.60 

Laboratoire  D -laf ra   Rouge  Techaique   a; 
(Fraace) .  ^ 

^I-Sy^®*"   ^"^   RADIATIVE   RECONBl NATION   i\f  FREE 

by   GiUes   de   Gaalon.    1962.    29p 
Contract    N62558    2720 

Daclassified    rij>ort 


Descriptors:      •Electron   boabardaeat 
cence,    Sulfides.    Seaiconductors.    So] 
physics.    Excitatioa,    lapurities.    lei 
Cryogeaics,   Calciaa  ceapeaada. 


AD-403   797  Oiv.      25.    15 

(TISTP/NFA)   OTS   price  U.60 


[•Laaines- 
id   state 

Ixetioa, 


:.L. 


Leckkeed  Aircraft  Corp..  Sunayvale.  C< 
^ico!^"^®"  ••*"""  AWALYSIS  OF  A  RECTANGULAR 
APERTURE  IN  TNI  PRESENCE  OF  ABERRAT ION sT   PART  I 
OEBIVATION  OF  A  GENERAL  SOLUTION       ff 
by  Heraaaa  P.  Grelael.  Feb  63.  li.  6  9f  62  116 

naclassified  re^prt 

Teckaical  report  ea  Ceaa 


laclassified  reiai 
laalcatioas.     | 


Descriptors:   •Olf f ractioa.  •Optical  iproper- 

•  Is   Integral  equations.  Optical  eqaUaeat 
«iij'^  •»•»/•*•.  A-«lyiis,  BlectroaJlae"; 
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A  geaeral  solat 
for  a  recteagul 
procedures  ef  d 
It  is  skoaa  tka 
tke  iatagread  1 
feraala  caa  be 
•xpaasioa.  tke 
tegral  is  coave 
teras  of  wklck 
tioas  wkere  oal 
over  predacts  e 
perforaed.   In 
•f  tke  erthogon 
■oaials.   Parti 
e«raiag  the  two 
'■teaslty  distr 
plane  for  aa  ab 
three-diaeasioB 
the  focus  of  aa 
(Aatkar) 


lea  ef 
ar  ape 

iffrac 
t  ia  t 
a  Fres 
expaad 
two-di 
rted  i 
divide 
y  oae- 
f  Lege 
these 
allty 
cular 
-diaea 
Ibutlo 
erreat 
al  iat 
aberr 


tke 

rture 
tlea 
ke  pr 
nel-K 

led  in 
aensi 
nto  a 

into 
diaea 
adre 
iDteg 
prope 
solut 
sioaa 
a  ia 

opti 
ensit 
etien 


diffractiea  IJitegral 

coasidered  li«  scannlnt 
patteras  is  discussed. 
esence  of  aberratioas, 
irckkoff's  dilffractioa 
to  a  series.  iBy  tkis 
laal  diffractULoa  la- 
suaaatloa.  tUe  single 
predacts  of  tiao  faae- 
sloaal  latagraitioBS 
polyaeaials  akje  to  ba 
ratioas,  use  Is  aade 
rty  of  Legeadre's  poly- 
ioBS  are  obtalaed  coa- 
1  diffractioB' pattera 
the  Gaussiaa  laage 
cal  systea  aad  the 
y  dlstrlbutiok  Bear 
-free  optical laystaa. 


AD-i03  801 
(IISTN/PCR) 


PHYSICS  -  Division  25 


Oiv.   25 
OTS  price  |4.60 


•Northwestern  Technological  Inst.,  Evanston   111 
SONE  CRYSTALLOGRAPHIC  TECHNIQUES  FOR  THE  STUDY  OF 
NECHANICAL  TWINNING  AND  THEIR  APPLICATION  TO 
SHOCK-INDUCED  TilNNING  IN  COPPER, 
by  R.  J.  DeAagelis  ead  J.  B.  Coh^n.  Apr  63,  Ivi 

Coatract  Noar1228  20,  ProJ.  031  680 

Uaclassifiad  report 

Preseated  at  A.I.N.E.  -  I.N.D  Coaferaace  oa  De- 

foraatioB  TwlaBlag,  Nareh  21,  22,  1963,  at 
College  of  Eagiaeering  Ualversity  of  Florida 
Gaiaesville.  Florida. 

Descriptors:   •Crystals,  •Crystal  structure. 
X-ray  diffraetioa  aaalysis,  Electrea  diffrae- 
tioa  aaalysis,  Deforaatioa,  Shock  waves 
Pressure,  Natheaatical  aaalysis.  Nicrophotog- 
raphy.  Crystal  lattices.  Productioa,  Copper. 

CoBteats: 

Experiaeatal  aethods  for  detectiag  twias 

DeteraiaatioB  of  the  twlBniag  process 

Uses  to  known  twinning  eleaents 

Operative  twin  eysteas  during  deforaatioa 
Predictiea  of  tke  twin  reflactioas  for  a  oivea 

twlaalag  systea 
Qaaatitive  estiaates  of  aaoaat  of  twiaaiag 


AD-403  802      Div.   25.  20 
(TISTP/NH)  OTS  price  »9.10 

Belli, tic  Researck  Labs..  Aberdeen  Proviao 
Grouad,  Nd. 

CONCRETE*"*'^^'^"''  *""  ^^"*  '^^■^"^  "^"^  "" 

by  Frank  J.  Allen,  Araold  Futterer,  aad  Hilllaa 
Nrigkt.  Jaa  63.  115p.  "m^a 

ProJ.  1A022601A086 

"'•  ^^89  Uaclassifiad  rapart 

Descriptors:  •Neatroa  cross  sectioas.  Neutron 
flux,  Naatroas,  Reflectioa.  Neatroa  absorptioa 
Distribution.  Energy,  Traasport  properties. 


Detelled  c 
aad  flux  v 
the  fora  o 
caergy  dis 
aloag  witk 
at  various 
oa  tke  pri 
flex  aad  d 
aess  are  a 
oats.  A  t 
tioa  is  pr 
auaber  flu 
as  fuactio 
figares  ar 
tke  aeeaia 
(Autkor) 


alculatad  raaalts 
ersus  deptk  for  ce 
f  aackiae  priateat 
trlbutioBs  of  tke 
tke  energy-depend 
deptks  are  contni 
ntoats.  Neatroa  n 
ose  traasaissioa  a 
ISO  givOB  ia  tabal 
able  of  sasHiery  in 
eseated.  Tkis  cea 
X.  dose  Bad  eaargy 
as  of  iBCidaat  eae 
•  preseated  to  ill 
g  of  tke  verious  t 


ea  aeut 
aerate 
s.   Tka 

reflect 
aat  BBd 
aad  in 
uaber  c 
re  fuae 
ar  fora 
foraati 
talas  a 
ref lee 
rgy  aad 
■strata 
abalar 


roa  rafleetioB 
are  givea  ia 

aagalar  aad 
•d  aeatroas 

total  flux 
tabular  fora 
arreat.  aaaber 
tioas  of  tkiek- 

on  tke  priat- 
oa  oa  raflec- 
aaber  earreat, 
tlea  factors 

eagle.  A  few 

graphically 
resalts. 


AD-403  8U     Div.   25,  22 
(riSTP/J«)  OTS  price  #19.75 

Office  of  the  Secretary  of  Defease,  Researeh  aad 

Eaglaeerlag.  Rashiagtea,  D.  C. 

JU?";. *"**^^0N  AND  ASSOCIATBO  BNVIRONNCNTS. 

Her  63.  1v. 

OSD  B31 

Oaelassified  report 
The  3lst  Syapesiaa  oa  Sheek.  Vibratiea  aad 
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Olvision  25  -  PHYSICS 

Ascselatcd  Biriroaaaitt  «••  keld  la  Phoealz, 
Arlioaa,  1-i  Oct  62. 

Daacrlptersi   •Shock  (Ntckaalct).  •Tibratloa, 
Cliaatologj,  Syapoda,  Test  aethodi,  Dealga, 
Maaturaaeat.  Baf Irpaaeatal  tests. 


AD-i03  863     Di».   25 
(TISTP/NH)  OTS  price  tl.10 

Aerespace  laforaatioa  Di»..  Maskiagtoa.  D.  C. 

INTIAaOL£CULAB  ENEBGY  TRANSFER  AND  USERS. 
6  ■•/  63.  3p. 
AID  T63  57 

Daelassified  report 

Traaa.  froa  Zkaraal  eksperlaaatal 'aoy  1  taeretl- 
thaakoy  fislki.  43i6,  pp.  2313-2315.  1962. 

Oescriptersi   •Lasers,  Rare  eartks,  Earopiaa 
coapouads.  Rare  eartk  coapoaads.  Rare  eartk 
•leaeats,  Saaariaa,  Saaariaa  coapouads,  Rubr, 
Laaiaesceace,  loas. 


AO-403  871     DiT.   25.  8 
(TISTE/CAM)  OTS  price  $3.60 

■Icroaave  Associates.  lac,  Barlingtoa.  Hass. 
INVESTIGATION  OF  HIGH  PONER  GASEOUS  ELECTRONICS. 
Qaarterly  prograaa  rept.  ao.  1.  15  No»  62- 
15  Feb  63. 

by  Harold  S.  Haddix.  15  Fob  63.  27p. 
Coatract  DA36  039ANC00097 

Daelassified  report 

Descriptors:   •Qaarti.  •Nicrowares.  •Gas  dis- 
ekarge,  •Sarface  properties,  Power,  Plasaa 
pbjsies.  Aaalysis,  Argoa,  Kryptoa.  lea  boabard- 
MBt.  leaiiatioa  gages,  Saperkigk  freqaeacy. 
Diffasioa,  HaTogaldes,  Electric  bridges.  Vaea- 
aa  apparatas,  Heliaa  groap  gases. 


■laaaap  aad  theraal  recovery 

.he  iaterface  betweea  a  higb 

lisckarge  aad  a  qaarta  sarfa 

ated.   Coaparable  cleaaap  a 

sties  were  observed  for  arg 

otk  tke  total  aaaber  of  ate 

isckarge  was  oa  aad  tkeraal 

iacharge  was  teralaated  wer 

iO*r*  root  of  tiae.   Aaalys 

-.atea  tkat  cleaaap  aad  recov 

letivated  diffasioa  processe 


of  iaert  gases  at 

power  aicrowoTO  gas 
ce  kave  beea  iavesti- 
ad  recovery  ekaracter- 
oa  aad  kryptoa  gases. 
■s  sorbed  while  tke 
ly  desorbed  when-  the 
e  proportioaal  to  tke 
is  of  tke  data  iadi- 
cry  are  coatrolled  by 
s.   (Aatkor) 


AO-403  877     DIt.   25 
(TISTH/OON)  OTS  price  #6.60 

Pelyteekale  last,  of  Brooklya.  N.  Y. 

rn  ANOMALOUS  SCATTERING  OF  X-RAYS  BY  BORON 

PIOSPHIBE  AND  ZINC  SULFIDE. 

by  Z.  Baraea  and  B.  Post.  Mar  63.  57p.  TR7 

Ceatraet  Noar83912,  ProJ.  HR032  ^U 

Daelaasified  report 

Descriptors:   •Boroa  coapoaads,  •Ziac  coa- 
poaads. •!  rays,  Crystals.  Ckroaiaa,  RefractlTO 
ladex.  Copper.  lateasity.  Tkeory.  X-ray 
spectrua,  lolybdenua,  Experiaeatal  data. 
Phosphides.  Sulfides,  Scatteriag. 

The  diapertloa  of  the  atoaic  scatteriag  factors 
of  Za,  S,  aad  P  ia  selected  regioas  of  the  x-^ay 
speetraa  was  iavestigated  by  aeasuriag  the  dif- 
ftreaees  ia  the  iateaslties  of  Bragg  reflectioas 
da«  to  the  taoaaloas  scatteriag  of  x-rays  by 
tiae  salflde  aad  boron  phosphide.   lateasity  dlf- 
fereaoes  aaoag  selected  reflectioas  occarriag  at 
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(Aathor) 


1  Bragg  eagles, 

average  inteasi 
s  of  sin  theta  ( 

with  2  sets  of 
f  delta  I/I  sab 
ed  values  of  del 
fide  asiag  No  K 
agreeaeat  with  t 
vestigatioas  aad 
haa  the  theoreti 
ly  ia  the  regloa 
disagreeaent  bet 
atally  observed 
was  foaad  for  Za 
Results  iadi 
ispersloa  correc 
alpha  radiatioa 


divided  by  the  corre- 
ties  were  plotted  as 
the  Bragg  angle)  aad 
theoretically  predicted 
average.   Experiaentel ly 
ta  I/I  sab  average  for 
sub  alpha  radiatioa  were 
hose  froa  siailar  pro- 
appear  geaerally  to  be 
cally  expected  values, 

of  large  Bragg  eagles, 
weea  the  calculated  and 
values  of  delta  I/I  sab 
S  with  copper  K  sab  alpha 
cate  a  need  for  revision 
tioas  of  Za  aad  S  for 
and  also  for  Ca. 


AD-403  884     Div.   25 
(TISTP/FEH)  OTS  price  |2.60 

Brandeis  U. .  Malthaa,  Mass. 

CONTINUOUS  REPRESENTATIONS  IN  THE  STATISTICAL 

THEORY  OF  ELECTRONIC  ENERGIES, 

by  Sidaey  Goldea  aad  George  Haadler.  15  Apr  63. 

24p.  TR7 

Ceatraet  Moar167701.  ProJ.  NR051  362 

Uaclassified  report 

Descriptors:   •Quantua  aechanics,  •Statistical 
analysis,  •Coatiauua  aechaaics.  Partial  differ- 
eatial  eqaatioas,  Eaergy,  Fuaetioas.  Natrix 
algebra.  lategral  traasforas,  Naaerieal 
aaalysis,  Bessel  fuaetioa.  Polyaeaials.  Spla, 
Particles.  Deasity,  Electrons,  Theory. 

The  use  of  coatiauous  bases  of  reproseatat ioa 
other  thaa  a  plaae-wave  basis  is  eoasidered  ia 
the  theory  developed  originally  by  Thoaas  aad 
Ferai.   The  bases  eoasidered  here  are  the  sets 
of  eigea-faactioas  of  Haailtoaiaas  eorrespoadiag 
to  a  particle  subjected  to  a  field  of  force 
which  varies  iaversely  as  the  cube  of  the  dis- 
taace  to  soae  fixed  poiat.   Variatioa  of  the 
streagth  of  the  iateractioa  varies  the  basis 
coatiauoasly.   Calealatioas  of  the  eaergy  of 
the  hydrogea  atea  is  carried  out,  with  results 
that  are  appreciably  closer  to  the  quaataa 
aechaaieal  resalt  thaa  is  obtaiaed  with  the 
orifliaal  Thoaas-Ferai  theory.   Nuaerlcal  resalts 
suggest  the  possible  existence  of  a  statistical 
aaalegue  of  tke  Ray leigh-Ritx  variatioa  priaciple. 
(Aathor) 


AD-i03  887 
(TISTP/WH) 


Div.   25.  8 
OTS  price  |1.10 


of 


Electrical  Eagiaeering  Research  Lab.,  U. 

Texas,  Austia. 

RESEARCH  ON  ELECTROHAGNETIC  WAVE  PROPAGATION 

EFFECTS  IN  DYNAMIC  SITUATIONS. 

Qaarterly  eagiaeering  rept.  ao.  i,  1  Peb- 

30  Apr  63. 

30  Apr  63,  ip. 

Ceatraet  AF33  657  8716,  ProJ.  i062 

Uaclassified  report 

Descriptors:   •Oxygen,  •Absorption,  •Extreaely 
high  frequency,  Atteauatioa.  Liae  spectrua 
Ataosphere. 


Measureaeat  1 
tioa  cell  of 
118.75  kic/s 
0.5  aad  760  a 
of  the  liae  c 
The  line  cent 
teaslty-half 
ka  and  2  Mc/s 
ataospherie  o 
pressures  «he 
aatea.   (Aatk 


a  tke  laboratory's  500-root  absorp- 
tke  lateasity  aad  skape  of  tke 
oxygen  liae  at  gas  pressures  betweea 
■  of  Hg  aad  frequencies  *0.4  kNc/s 
enter  frequency  were  coapleted. 
er  attenuation  aad  liae  half  ia- 
width  are  approxiaately  1.^  db  per 

per  aa  of  Hg,  respectively,  for 
xygea  at  a  teaporature  of  300  K  aad 
re  eollisioaal  broadening  predoai- 
or) 


PHYSICS  -  Division  25 


AD-403  934     Div.   25 
(TISTN/AH)  OTS  price  |1.60 

David  Taylor  Model  Basin,  Washington,'  D.  C 

NEM  METHODS  FOR  DETERMINING  THE  LOSS  FACTOR  OP 

MATERIALS  AND  SYSTEMS, 

by  Fred  Schloss.   Apr  63,  18p. 

ProJ.  S  F013  11  01 

DTHB  1702 

Oaclassif led  |rjeport 

Descriptors:   •Oaapiag,  •StructureW,  Acoustic 
lapedance,  Test  aethods.  Measureaefiit,  Ship 
aoise,  Materials. 

Two  aew  aethods,  one  of  which  uses  aUehanical 
iapedance  techniques,  are  described  rlor  aeasur- 
iag the  loss  factor  of  aaterials  and'  systeas  at 
aay  arbitrary  frequency  in  frequency! range  froa 
10  to  10,000  cps.   The  accuracy  of  tiitose  aethods 
iacreases  with  increased  daaping  and{ therefore 
the  aethods  coapleaent  other  aethods  which  are 
aost  accurate  for  low  values  of  daaping.   The 
apparatus  and  accuracies  are  discuss^.   (Author) 


AD-403  988     Div.   25 
(TISTP/WH)  OTS  price  $3.60 

Naval  Ordnaace  Test  Statioa,  Chiaa  L4)ce.  Calif. 

TRANSMITTANCE  MEASUREMENTS  OF  OPTICA|.  MATERIALS 

AS  AFFECTED  BY  HEDGE  ANGLE  AND  REFRACTIVE  INDEX 

IN  THE  2-  TO  15-MICRON  RANGE, 

by  K.  B.  LaBaw,  A.  L.  Olsea  aad  L.  Hj  Nichols. 

Apr  63,  32p. 

NAVNEPS  8086.  NOTS  TP  3116  UaclasslfUd  report 

Descriptors:   •Optical  aaterials,  ^Optical 
properties.  Quartz,  Arseaic  coapouids,  Sal- 
fides,  Silicon,  Geraaaiua,  Errors, f^ave  traas- 
aissioa.  Refractive  index,  Measuri 


Index,  MeasurMkat. 

It  of  traasaitipace  can  be 


Error  in  the  aeasureaeal 

■ado  with  saaples  haviag  aoaparallel If aces. 
This  has  been  iavestigated  because  o^  the  ex- 
tensive use  of  traasaittance  as  a  tofl  for  de- 
teraining  properties  of  seaitraaspar^kt  aate- 
rials.  Speciaens  of  fused  quartz,  arsenic  tri- 
sulfide,  sillcoa,  aad  geraaaiua,  representing 
a  range  of  refractive  iadices,  were  fabricated 
to  provide  0-.  1-,  2-,  5-.  and  10-alUiradiaa 
wedges  across  1-iach  diaaeter  disks.   Traas- 
aittaace  aeasareaeats  were  takea  la  Oe  2-   to 
15-aicron  range  with  Perkin-Elaer  Mo^#ls  21  aad 
221  speetrophotoaeters,  aad  at  2  aict^as  with  a 
Cary  Model  14  spectrophotoaeter,  and 'torrelated 
with  refractive  index  and  wedge  angl4«   For 
aaterials  with  a  low  refractive  indeji.  such  as 
fused  quartz,  the  error  introdaced  even  by  the 
10-ail  wedge  was  negligible.   Hewevei),  for  high 
index  aaterials,  such  as  geraaniua,  lis  aach  as 
6of  error  was  Introduced  by  the  10-al   wedge. 
(Author) 


AD-404  019     Div.   25 
(TISTP/JM)  OTS  price  $6.60 

Polytechaic  last,  of  Brooklya,  N.  Y 
CIRCULAR  CYLINDRICAL  SHELLS  UNDER  SEG|4eNTAL 
CIRCUMFERENTIAL  LINE  LOAD, 
by  Jaaes  Sheag  aad  Joseph  Keapaer.  Ap 

663  r       r        r 

Contract  Nonr839  17,  ProJ.  NR064  427 

Uaclassified  rjeport 


i 


63,  60p. 


Descriptors:   •Stresses,  •Cyliadriel^l  bodies. 
Equatioas.  Load  distributioa,  Diffeteatial 
equatioas,  Structural  shells,  Oefledtiea. 


Equatioas  for  the  deflectioas  of  aad 
in  thia-walled  circular  cylladrical  s 
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AD-404  024  Div.      25 

(TISTM/AH)    OTS   price  $1.60 


^ 


I  he  stresses 
lolls 


Ordnance  Materials  Research  Office.  Matert^wa, 

Mass. 

AN    EXPERIMENTAL   DETERMINATION    OF   THE    EFFECT   OF 

POWDER    SAMPLE    POROSITY   ON   X-RAY   INTEGRATED 

INTENSITIES, 

by   J.    J.    DeMarco   and   R.    J.    Weiss.      Jaa    63,    Up. 

OA   ProJ.    593   32   007 

HRL  R1U 

Uaclassified  report 

Descriptors:  •Porosity,  •X-ray  diffractioa 
analysis.  Errors,  Powders,  Statistical  dis- 
tributioas. 

Measureaeats  are  preseated  which  support  a  siaple 
derivation  for  the  effect  of  porosity  on  the  in- 
tegrated intensity  of  Bragg  peaks  in  powders. 
A  practical ^aethod  of  correcting  for  porosity  is 
presented  which  aakes  use  of  fluoresceat  radia- 
tion froa  the  saaple.   (Author) 


AD-404  027     Div.   25,  4 
(TISTM/TCG)  OTS  price  92.60 

Royal  Coll.  of  Scieace  aad  Technology,  Glasgow 

(Gt.  Brit.). 

INORGANIC  AND  ORGANIC  ONIUM  SALTS. 

by  D,  W.  A.  Sharp,  J.  Thorley,  and  Ali  Mokaaaed. 

31  Oct  62,  23p. 

Contract  DA91  591EUC1965 

Unclassified  report 

Descriptors:   'Nitrogen  coapounds,  •Inorganic 
coapouads,  •Spectra  (Infrared).  •Organic  coa- 
pouads, Coaplex  coapounds.  Absorption,  Organic 
solvents.  X-ray  photography.  Dyes.  Cheaical 
equilibriua,  Metalorganic  coapounds,  Metals, 
Chlorides,  Fluorides.  Synthesis  (Cheaistry). 
Oxides,  Crystal  lattices.  Ions.  Monoxides, 
Orgaaic  coapounds,  others. 

The  aitrosoaiua  NO-*-  ioa  absorbs  ia  the  infrared 
between  1/2400  and  1/2130  ca.   Salts  of  coaplex 
fluoro-acids  absorb  at  higher  frequencies  than 
salts  of  coaplex  chloro-acids.   NO  aad  N204 
react  with  beta-group  aetal  halides  to  give 
solid  edducts.   Infrared  spectroscopic  exaaina- 
tioa  has  showa  that  aetal  halide  adducts  gea- 
erally contaia  nitrosoniua  ions.   Hexapheny Idi tia 
does  act  undergo  aarked  heterolytic  dissociatioa 
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Divisioii  25  -  PHYSICS 

ii  RltrMCtfeaB*  ••iBtlaa.   Triph»ayltl>  flaor*- 


■•Ivsats  kat  ■■ 
Mith  tk*  ecBpoa 
trlphcaylaathyl 
•■4  TiF6(2-)  •■ 
eatioa  kas  b««a 
Pb3C("f)Bf5(-). 
taiaiif  aaaatar 
rvatfiljr  pretaaa 
faetara  laflaaa 
riaa  ara  diieat 


ara4  fraa  lalatiaa  la  arfaaia 

•k  aalvaat  la  al»aya  earrl«4  daaa 
*4.      Ra«  talta  eaatalala^  tka 

earkoalaa  loa  aad  tka  SiF6(2-) 
laaa  kava  kaaa  praparad  aad  tkla 
Idaatlflad  ia  tka  sakataaaa 
Orfaa«B«tallla  tfarivatWai  caa- 
atad  liaka^as  appaai*  to  ka 
tad  la  aalatiaa  la  acid.   Tka 
clafl  tka  aavalaat-loale  aqalllk- 
sad.   (Aatkar) 


AO-iOi  0i2     DlT.  25 
(TISTM/PCI)  OTS  prlea  $1.10 

■•Isaaaa  laat.  (Israal). 

THE  STIENCTHS  OF  ABSOIPTION  LINKS  IN  TNI  2-0  BAND 

OF  CAIBON  NONOXIDe. 

ky  0.  f.  Oppaakala  aad  Haaaa  CeXdriag.   Dae  62, 

if.      TSN-C 

Caatraet  AF61  052  368 

AFCU.  63  283  Oaelatalf lad  rapart 

la  eaoparatlaa  nitk  Tackaioa,  Israal  lastltata 
af  Tack  ,  Haifa. 

Oaserlptars!   'Carbaa  eoapouads,  "Absorptloa 
spaetraa,  Diffraetlaa  aaalytls.  Spactraa 
aaalysars,  Mathaaatleal  aaalyals,  Eqaatleas, 
Prassara,  Gasas,  Ratatloa,  Vlbratloa,  Fra- 
^vaaey,  Dlpala  aaaaats,  Moaoxidas,  Llaa 
spaetraa. 


A  ■•«  dataralaatlaa  af  tka  straa^tk 
tlaa  Haas  la  tka  2-0  baad  of  CO  «a 
oat.   Vary  raeaatly  tka  straagtks  a 
tkls  baad  vara  raportad  by  Kostkoas 
aad  alto  brlafly  by  Baaadlet  at  al. 
absarvatlaas  vara  aada  wltk  battar 
salatioa  tkaa  tka  oaas  aada  by  tkas 
Tka  spaetraaatar  was  a  5-a  fratlag 
asad  la  daakla  pass.  Tka  spactral 
aaad  was  abaat  0.07/ea.   Tka  stadia 
altk  gas  at  approxiaataly  ataospkar 
aad  altk  saapla  laagtks  varylag  fro 
Tka  saapla  taaparatara  «aa  300  K. 


s  of  absorp- 
s  carriod 
f  liaas  ia 
kl  and  Bast, 

Ike  prasaat 
spaetral  ra- 
a  Morkars. 
lastraaaat 
silt  wldtk 
s  vara  aado 
le  prassara, 
a  1  to  30  ea. 
(Aatkor) 


AD-iOi  OUi>  01 T.   25 

(TISTH/ODN)  OTS  price  $1.10 

Taxtile  Rasoarch  last.,  Pri,acatoa,  N.  J. 

THE  MODULUS  OF  POLYETHYLENE, 

by  A.  V.  Tobolsky  aad  V.  0.  Gupta.  Nay  63.  ip. 

Ti3i 

Coatraets   Noar09000   aad  NoBr09001 

Uaelasslflad   rapart 

Oaserlptarst      •Polyatkylaaa  plastics,    Skaar 
strassas,    Eqaatloas,    Daaslty,    Taaparatara, 
Cryatalllaatloa,    Elasticity. 

40-iOA  068  01*.      25.    30 

(TISTP/JN)   OTS    price  $1.10 

Naval    Ordnance  Test    Station,    Ckina   Lake,    Calif. 
MODIFICATIONS    AND    ADDITIONS   TO   THE   NOTS   GENERAL 
OPTICAL   RAT   TRACING   COHPUTER    PROGRAM    SUPPLEMENT. 
by   G.    N.    SkavKk.    Mar   63.    6p. 
NAVVEPS   7966^    NOTS  TP3163     Unclassified   report 

Sappl.    to   NAVNEPS    rept.    urn.    7966,    AO-290    505. 

i>aser{pterat      'Optical    aeaaning,    Pregraaaing 
(Ceapnters),    Optical    analysis.    Data   proceasiag 
systeas. 

Additiaaal   aadif featlona   to   tka  general    optical 
ray   tree  tag  eoapater    prograa   at   NOTS    ara   pre- 
seated.      Tkis  aatarial    is    sappleaental    to   NAVMEPS 
Report   7966   (NOTS  TP   3011),    dated   Septeaber    1962. 
(Aatkor) 


AD-iOi  071  Dlr.      25.    6 

(TISTP/JBA)    OTS   price   $1.10 

lastltote  of  SclOBce  ai^d  Tack.,    D.    of  Mleklgaa, 

Aan  Arbor. 

PHOTOVOLTAIC  EFFECTS  IN  ROTILI. 

by  R.  KooBor,  J.  Hadar  aad  0.  K.  BraaB.  May  63, 

7p.  2900  398R 

Caatracts  DA36  039se78eoi  aad  Ar33  616  8i10 

Oaelasalflad  report 

Descriptors!   vsiagle  crystals,  •DltraTlelet 
spectroscopy.  •Ultravlalat  dataetors.  Tltaalaa 
eoapouads.  Oxides,  Redactloa,  Tlaa.  Raslst- 
ance  (Electrical).  Ultraviolet  radlatloa, 
Sensitirity,  Pkotoas,  Electrons.  Absorptioa, 
Surface  properties,  Pkotocoaductivlty ,  Feasi- 
bility stadias,  HaasBraaaat. 

Tka  Bltravlolot  pkotovoltaie  respoase  of  barrier- 
layer  cells  foraed  froa  siagla-crystal  rutlle  aas 
larestlgated.   Typical  saaplas  kara  raspaasa 
aaxlaa  at  3200  aagstroas.  a  detectivity  D  af 
10  to  tke  9ik  power  ca-cps  1/2/w,  aad  tlaa 
coastaBt  over  several  tlae  coastants  of  100 
alcro-sec.   Variations  la  tlaa  coastaat  over 
several  orders  of  aagaltade  were  observed;  tkay 
depead  largely  on  preparatloa  tackalqua.   Tke 
effect  of  surface  treataeat  oa  cell  ckaracter- 
Istles  Is  discussed.   (Aatkor) 


A0-40iC  085      01 V.   25 
(TISTM/AN)   OTS  price  $i.60 


aad  Ce. 


laa. . 


Da  Poat  da  Neaoars,  K.  ] 
Hllalagtoa.  Del. 
THERMOELECTRIC  PROPERTIES  OF  SELENIOES  AND 
TELLURIOeS  OF  GROUPS  VB  AND  VIB  METALS  AND  THEIR 
SOLID  SOLUTIONS. 

by  H.  T.  Hleks  aad  H.  Valdsaar.  31  Oat  62,  27p. 
Coatract  N0b88^82i,  PreJ.  SR007  12  01.  Task  802 

Uaelasslflad  report 

Descriptors!   •Seleaides,  •Telluridos, 
•Soaicoaductors,  Tuagstea  alleys,  Molybdeaua 
alloys.  Hall  effect,  Taatalua  allays,  Syatkesis 
(Ckealstry),  Tkeraal  coadactivlty ,  Tkerao- 
eleetrlclty.  Group  V  eloaoats.  Groap  VI  ale- 
aeats.  Ckalcogens,  Tkeraocouples.  Rkeaiua, 
Solatlaas,  Elaatrical  properties,  lataraetall ic 
coapoBBds. 
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AD-40^   15i  Oiv.       23,    i 

(TISTM/PCH)    OTS   price  11.60 

Aerospace    Infaraatioa   Oiv.,    Vaskington,    D.    C. 
INVESTIGATION   OF   THE  TEMPERATURE   DEPENDENCE  OF 


THE  COEFFICIENT 
16  May  63.  16p. 
AID  T63  67 


OF   DIFFUSION   OF  GASi  I » 


Unclassified 


feport 


ttyaaatcs. 


Descripters!   'Gases,  •Diffasiea, 
Coabustioa,  Higk  taaperature  rese4tck.  Test 
aetkods,  Eqaatloas,  Matheaatical  aaalysts. 
Carben  diexide.  Hydrogen,  Nltregei,  Viscosity. 
Teaperature.  I 


Two  aetkods  of  deteraiaino  coeffteti|t  of  dlf- 
fusioa  of  gases  (e.  d.  g. )  (aetgkt  ^id  froesia 


are 


are  described.   Nitk  tke  /irst,  e.  -,  .r, 

tV*lVu^*   f*'  I**  •"•*•■  •'  •'•••  q02-H2.  C02- 
««A  ™*"''^«  '■  *■•  'sage  of  taapcratJtas  20  - 
800  C.   A  saai-eaplrlcal  feraala  af  {^epeadenea 
of  e.  d.  g.  en  teaperatare  is  offeri|4.   A  coa- 
■eetlen  between  the  aaefftcleats  of  «elf- 
diffaslon  and  i nt erdi f f us  Ion  of  gase 
established.   A  enaparlson  Is  ande  o 
offered  and  Chepaen-Enskiy • t  foraala 


9) 


experiaental  dnta  which  skews  a  sattdfactary 

concurrence  of  botk  fnraalas.   (Aatktir) 


AD-i04  167 
(TISTP/JM) 


DIv.   25,  9 
OTS  price  13.60 


«  Is 

I  tke  foraala 
wltk  the 


Eagin^aring 


MH 


Uaiverslty   of   Soathern  Calif.. 

Ceater,    Los    Angeles. 

RADIATION    FROM    AN    AX  I  ALLY   SLOTTED  CrlkNDER    MITH 

A  RADIALLY    INHOMOGENEOUS   PLASMA  COATING 

by   I.    V.    T.    Rasek.    Mar   63,    30p.    EE20  82*210 

Contract    AF19   60i   6195.    ProJ.    ^6^2   Tikk   ^6^202 

AFCRL   63   66 

Unclassified   report 

Descriptors!      •Plasaa   skeatk.    ladinUaa 
effects.    Cylindrical    bodies,    DIeleitric 
properties.    Antenna    radtatioa    pattrf'ns. 
Slot    ontennas.    Reentry    vektcles,    H] kersonic 
flow,    Electroaagnet ic    waves.  [ 

Radiation    patterns   were  coaputed   for   (n    axtal 
slot    on    an    inflaite   circular   cyllndei    coated  with 
a   radially    i nhoaogeneous    plasaa    sheatk.      The   re- 
lative  dielectric    constant    was    assuaid   to    have 
three    types    of    radial    dependence!      ad^otontc    with 

•  ainlana    at    the    Inner    edge   of    the    sl^atk   but 
with    no    portion    of    the   sheath    below   rlasaa   res- 
oBsnce;    wonotonlc    with    the    inner    portion    of    tke 
tkeath    below   plasaa   resonaace{    parabolic   wltk    a 
■Inlaua   witkin    tke    skeath    aad    tke    Inn^r    portion 

•  I    tke   skeatk   below  resonance.      The   rladlal   wave 
functioas   withia    the   sheath    are   obtained    In    the 
fora   of    infinite   series.      The   resulting   rndlatlon 
patterns    are   found    to   be   sharply    dlreL;ted    In    tke 
forward  direction   relative   to   tke   equivalent 
rrce-space  pattern.      Tkese   skarply   forward-di- 
rected  patteras    are  consistent    with    tbie    Inter- 
pretation   of    a   diffusion-type   processi  wi t hin 
Jsyers    of   the   sheath   below  cutoff    andl  a    predoai- 
"•ntly    refraction-type   process   witkin!  layers 
above   cutoff.      (Author) 


AO-404   168  Dlv.      25,    9 

(TISTP/JW)      OTS   price   il.60 

II- 1 ..    «_ 


82 


Oslverslty  of  Southern  Calif.,  Eagiae< ling 

Cotter,  Les  Angeles.  ' 

AN  APPLICATION  OF  SOMMERFELD'S  COMPLEX  ORDER 

■AVE  FUNCTIONS  TO  THE  PROBLEM  OF  RADlitlON  FROM 

A  DIELECTRIC  COATED  CONE,  | 

by  Caveur  M.  H.  Yah.  Feb  63.  13p.  EEl4t82  209 

5jrir*!*    *^^'   *°*   ^^95'    •'•'•J-    *642   Tai(   ^6^202 
*»CRL  63  ^7  ] 

Uaclaaalfled   reMrt 


PHYSICS  -  Division  25 

Descriptors!   •Electroaagnetic  waves,  Mlcro- 
■aves.  Magnetic  flelda.  Propagation.  Functions, 
ElectreaagnetisB.  Dielectric  properties.  CoBi-' 
cal  bodies.  Plasaa  sheath.  Radiation  effects. 

Using  tke  ortfceganality  relatioas  af  Sowser- 
fold's  coaplox  order  ware  faaetloBS,  the  exact 
solution  for  tke  problea  of  olectraaagnetic 
t-adiation  froa  a  circularly  syaaetrie  slot  on 
tke  caadactiag  sarface  of  a  dieleetrie  coated 
cone  is  abtaiaed.   Tke  results  are  valid  for  the 
near  xoae  region  as  well  as  far  the  far  xoae 
region  and  they  are  applicable  for  arbitrary 
aagle  ceaas.   It  ia  aated  that  the  techniqae 
Bsed  to  salve  thia  prablea  aay  be  applied  ta 
•iailar  type  of  prebleas  iavolviag  caaical 
structare,  auek  as  tke  diffraetlaa  af  waves  by 
a  dielectric  coated  spkerieally  tipped  cone. 
(Autkor) 


AD-^O^  170     DIv.   25,  30 
(TISTP/FR)  OTS  price  $7.60 

Vitro  Labs..  Nest  Orange.  N.  J. 
SOLAR  RADIATION  SIMULATION  STUDIES,  PART  I, 
by  i.  A.  Jaatinen,  D.  L.  Rotkacker,  R.  H.  Bull 
H.  A.  Decks,  aad  N.  R.  SkOBker.  May  63,  68p. 

Caatraet  AF40  600  951,  ProJ.  7778.  Task  777801 
AEDC  TOR 63  90 

Uaelassified  report 

la  cooperatioB  wltk  Parraad  Optical  Co.  lae 
New  York. 

Descriptors!   •Solar  radlatioa,  Slaulatioa, 
Sources.  Optical  equipaeat  coaponents.  Quarts 
Sappkires,  Bibllograpkies. 


A  sarvay  of  radlatioa  sources 
optical  studies  are  described, 
closply  approxlaatiag  solar  ra 
ckaracteristles,  lateBsity,  a 
radiation  aust  be  unlfora  aero 
and  throughout  the  test  voluae 
should  also  be  capable  of  exte 
survey  aad  evaluatioa  of  exist 
radiation  sources  iadlcate  tka 
appear  to  be  the  aost  feasible 
investlgatioa.  A  hypothetical 
systea  aodule  was  designed,  an 
prepared,  showing  spectral  dis 
transaittance  of  typical  windo 
flectance  of  airrors,  aad  tran 
aodule  before  filtering.  Prel 
were  wade  of  energy  eoaverslon 
cooling,  radlatioa  stability  o 
leases,  and  other  optical  syst 
(Author) 


and  preliainary 

In  addition  to 
diatioB  la  spectral 
d  colliaation,  the 
ss  tka  test  area 

Tka  systea 
aded  operatioa.   A 
lag  aad  proposed 
t  skort  arc  laaps 
source  for  furtkar 
reference  optical 
d  curves  were 
tributioB  of 
w  aaterials,  re- 
saittance  of  the 
iaiaary  studies 
,  efficiency, 
f  windows  aad 
ea  characteristics. 
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^D-40A   173  Div.      25 

(TISTM/AM)      OTS   price  $2.60 

Natervliet    Arsenal.    N.    Y. 

PRESSURE   EFFECT   ON    VACANCY   FORMATION    IN   GOLD 

by   R.    P.    Huebener,    and  C.    G.    Hoaan.    Dee    62.    27o. 

DA   ProJ.    59925001  "^ 

WVT   RR6221 

Unclassified  report 

Descriptors!   •Crystal  lattices,  •Solid  state 
physics.  Mire,  Resistaace  (Electrical),  Volaae. 
Queacklag  ( laklbitioa) ,  Tkeory,  Pressure,  Gold! 

r"!oJ!*i''."""  ^99.999t)  were  resistance  keated 

)nn  !  -  11  no«"'"*"*  ■•'•*"■  •*  P'e«sares  between 
AOO  aad  11,000  ataospkeres  and  queacked  by 
taming  off  tke  keating  current.   Tke  teaperature 
f^inJ**  «poaeatially  wltk  a  half-Hf.  af  1.6  x 
1/100  sec.   Tka  logarltka  of. tke  queacked-ia 
eleetrte  rasistanee  delta  I  decreased  linearly 


Division  25  -  PHYSICS 
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AO-iOi  17i     Dir.   25 
(TISTM/OON)  OTS  price  12.60 

Araald  Eagiaaeriag  Darelapaaat  Caatar,  Araald 

Air  Force  Station,  Teaa. 

CIYOP(]HPING  OF  77  K  NITROGEN  AND  ARGON  ON 

10-25  DSGRIES  K  SURFACES, 

by  3.    A.  Colliat,  Jr.  aad  J.  P.  Dawtoa.  Ma'y  63, 

20p. 

Ceatraet  AF^O  600  1000,  ProJ.  8951.  Tatk  895107 

ABDG  T0R63  51 

Oaclaitlf led  report 

Macrlptertt   *Nltregea,  •Argoa,  •Sarfaeat, 
*TaeaaB  paapt.  Gaiet,  Sarface  teaperatarat, 
Calibratiaa,  Gai  aaalytlt.  Laboratory  equip- 
■•at,  Tbaraodyaaaict,  Lew-pretiare  research. 
Klaetic  thaery,  Cryogoaict,  Liquefied  gate*. 


Rataltt  are  prateatad  on  tb 
axparlaeatal  pregraa  daiiga 
affaett  af  gat  aad  cryoaarf 
tb*  eaptara  ceafflelaat  la 
pariaaatal  paaplag  tpeedt  a 
affieieatt  were  obtained  fo 
argea  an  a  tpbarical  cryota 
paratarea  raagiag  froa  10  t 
ceeffieieatt  for  the  two  ga 
fallew  expoaaatial  faactioa 
taaporatare.  Tbete  faactio 
aiallar  to  the  Boltxaann  di 
(Aatkar) 


a  first  phaie  of  an 
ed  to  stady  tba 
aee  teaperatares  ea 
cryopaapiag.   Ex- 
ad  eaptara  co- 
r  77  K  nitrogen  and 
rface  with  tea- 
e  25  K.   The  capture 
ses  were  found  to 
s  of  the  cryosurface 
ns  ware  foaad  to  be 
stribation  law. 


tlHiOA  176     Di».   25,  30 
TISTP/FR)  OTS  price  $10.10 

'itra  Labt.,  Vett  Oraage,  ft.    3. 
M)La  RADTAtlON  SINDLATION  STUDIES,  PART  2, 
>j  ■.  A.  Jaatlaea,  D.  L.  Rethacker,  C.  D.  Fiti, 
i.  H.  Ball.  M.  4.  Dacbt  and  others.  Ray  63,  Hip. 
>2Xi  6  0 

oatract  AFiO  600  951,  ProJ.  7778,  Tatk  777801 
\IK   TDR63  91  Oaclattified  report 

.a  eooperatiea  witk  Farrand  Optical  Co.,  lac., 
1««  York. 

Oeacriptertt   *Solar  radiation,  Slaulation, 
Saarcet,  Xenon  laapt,  Rercary  leapt.  Electric 
arct.  Optical  aqaipaeat  eoaponenti,  Spectro- 
pkotoaeteri.  Optical  aaterialt. 
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tolar  tiaalation  lytteat  for  aa 
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nd  tba  flatd-trantpiratiaa  arc 
pactral  energy  di ttribation, 
eaey,  polar  diagraa,  iateaiity  aad 
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AD-40i    190  Div.       25,    22 

(TISTP/JR)    OTS   price  $19.75 

Office   of   tke   Secretary   of   Defeate.    Reiearck   and. 

Eagiaaering,    Raskington,    D.    C. 

SHOCK,    YIBRATION   AND   ASSOCIATED   ENVIRONNENTS. 

PART   III. 

Apr    63,    337p. 

SO  Bullatia  31,  P3     Oaclassified  report 

Descriptors!   *Skock  (Mechaaiet).  *flbration. 
Cliaatology,  Test  aethods,  Oesiga.  Reasureaent. 
Environaeatal  tests. 


AD-^Oi  198 
(TISTP/WH)  OTS 


Div.       25 
prtce  $1.60 


Aerospace  Corp.,    El   Segando,   Caltf. 


ELECTRONICS    PROGRAR. 

Seaisnnual    technical 

by    J.    Hunushian.      30 

TR1 

Contract    XFOA   695   69 

OCAS    TDR62    201 


11 


INFRARED   DEVICE  RESEARCH, 
rept.    1    Jan-30    June   62, 
Oct    62,    6p.    TDR69   2250 


Unclassified  report 


Descriptors!   'Recoabi net  ton  reactions,  *Gal- 
Kua  alloys,  'Arsenides,  'Infrared  iaage 
tubes,  "Diodes  (Seaicondactors) ,  Cooling, 
Infrared  radiation,  Interaetal 1 tc  coapounds. 

Investigation  of  galliua  arsenide  recoabinnt Ion 
radiation  and  cooling  properties  was  Initiated. 
Rork  will  soon  coaaence  on  the  evaluation  and 
standardiiation  of  suitable  standards  for  per- 
foraance characterisation  of  infrared  Iaage 
tabes.   Capability  for  aeasureaent  and  evalua- 
tion of  tafrared  iaage  tube  characteristics  It 
aearing  coapletion.   (Author) 


AD-404  237    Div.   25 
(TISTP/MFA)  OTS  price  $3.60 


Buffalo,  N.  T. 


Cornell  Aeronautical  Lab.,  Inc. 

SHORT  PULSE  LASERS. 

Final  rept., 

by  R.  F.  Schneeberger.   Oct  62,  34p.  RP86  088i 

UB1613  El 

Oaclattified  report 

Oetcriptert!   •Latere,  *Ruby,  Pulse  aapli- 
fiers,  Ataalc  eaergy  levela,  Inatraaentatiea, 
Llfbt  palsea,  Featlblllty  ttadlea.  Single 
cryttala. 

The  feaalblllty  af  abtalalng  Later  aparatlaa  by 
exciting  ruby  cryttalt  with  thert-daratlaa,  high- 
lateatlty  paltet  af  light  obtalaed  froa  aa  arc 


taarea  It  exaalned.   In  addition,  thni  fabrica- 
tion, operatlan,  aad  inttruaent atien i bf  a 
standard-type,  long-pulte  Later  was  tndertaken. 
Tke  latter  object  was  included  to  allow  e 
broader  Investigation  into  the  physi^t  of  Laser 
probleas  and  to  serve  as  a  basis  far  fcoaparlson 
of  short-pulse  results.   Underlying  1 kese  experl- 
aental  purpates  it  the  basic  Intaretli  naaely 
that  the  Later  it  cbaracterlxed  by  tMt  unique' 
feataret  of  tpatlal  and  teaporal  coherence  of 
the  oatput,  giving  a  light  tource  having  a 
single  wavelength  output  and  properties  siailar 


to  radla  frequency 
higher  frequency. 


generaters 
(Author) 


but    at 


A0-A04  281  Div.      25.    30 

(TISTR/OON)    OTS    price   $9.10 

Research    and  Advaaced   Oevelopaeat   Div 

Corp.,    Hilaington.    Rass. 

INVESTIGATION   OF   THERMAL    IMAGING  TECHNIQUES 

Final    rept., 

by  Tibor   S.    Laszlo    and  Paul    J.    Sheeha 

15  Rar   63.    99p.    TR63   7 

Contract  AF19  604  7204.  ProJ.  4619. 

AFCRL  63  73 

Unclassified 


Descriptors:  "Solar  furnaces,  Refr 
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Stanford  Research  last..  Renlo  Park   r.i<* 
REASURRENT  OF  ENERGY  Fl6x  DEillJrJisTC  JwiON 
IN  THE  FOCUS  OF  AN  ARC  IMAGE  FURNACE        ^^ 
by  Rodney  B.  Beyer,  Leonard  HcCulley!  and 
Mtrjorie  R.  Erans.   15  Mar  63,  13p. 
Coatract  NoBr3415  00,  ProJ.  004  531  236 

Unclassified  report 
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(TISTP/MFA)  OTS  price  $10.50 

Electronic  Technology  Lab..  Aeronautical  Systeas 
Div.,  Rright-Patterson  Air  Force  Base   Ohio 
LINEAR  THEORY  OF  BEAM-PLASMA  INTERACTION 
by  Yu  Chin  Lia.  Mar  63.  125p.  TR6O;  05006  6  T 
Contract  AF33  657  8050,  ProJ.  4156,  Task  4156O3 

Unclassified  report 

Descriptors!   •Plasaa  physics.  •Electron  beaas. 
Mectrons,  Charged  particles.  Plasaa  oscil- 
lations, Polynoaials,  Functions,  Perturbatioa 
theory.  Statistical  distribution.  Statistical 
functions.  Electric  fields.  Integral  equatioas 
Taylor's  series.  Theory,  Analysis. 
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,«iIII^*'*^'"'**''  *'*"0*CH  TO  THE  GREEN  FUNCTION 
TBEOBY  OF  FEgtOMAGNETlSM. 
by  lasa  A.  Tahir-Khali.  Apr  63.  ^Ip.  Ti10 
Caatract  l»oar55136 

Oaclataifiad  report 

Oaaeriptart:   •Greaa't  faactiea.  •Tharao- 
dyahaict.  Naaarical  aaalyil,,  iagnetic  prop- 
artiat,  aagiatic  aoaeatt,  Foarier  aaalyiit 
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JIs'S^nSJ^sSuDs"'  ""^""""'^  -^CHANIS.  IN 

bl'JiiJ!!^;*?'^"'*-  ■••  ^'    1  ""  61-20  Na,  62. 
by  Raltar  Irla  Spaar.   Nov  62.  L7n  ' 

Caatract  0A91  591WC2O20         ' 

Oaelaaalfled  report 
Oaaeriptarat   •Electric  iatulation,  •Crvttal 

iradaa.  Olffuti,.,  Traaapart  propertlia. 
Jlactrlcai  propertlaa.  Optical  aialy."' 
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Ur^L""^  "^    GENERATION   OF   COhIreN?    ElIcTM- 
■AGNETIC  RADIATION    BT  A    PULSATING   PLASMA 
Fiaal    rapt., 
by  R.    B.    Sklaaer.      Feb  63,    78p. 

S;Dj"M6f??.^°'   2510.    Proj.    5561.    Ta.k    55183 
KABC  TDR63    135  Uaclataified    report 

?[«]'2lM'II*'l"\f°^?'  Pl«i.i;  an  DDC  reprodu 
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(TISTR/ODN)  OTS  price  $3.60 

Aerotpace  Corp..  Lot  Angeles.  Calif. 

FRACTURE  AND  THINNING  IN  SAPPHIRE  (ALPHA  - 

A1203  CRYSTALS). 

by  E.  Siofel  and  H.  Conrad.  15  Nar  63   30n 

TDR169  32X0  IITNi  ''•  ^^'' 

Caatract  AFOX  695  169 

SSD  TDR63  29  U.clattlfied  rep.rt 

D.tcrlptorti   "Sapphiret.  'Aiuaiaua  coapoundt. 
•Siagle  cryttalt,  Hlgh-ieaperature  retearch. 
Teatile  propertiet.  Deforaalion.  Strettet 
Cryttalt.  Ceraaic  aaterialt.  Coaprettive 
propertiet.  Fracture  (iechanlct ) .  Oxidet. 

The  fracture  behavior  of  60  degree  oriented 
sapphire  cryttalt  wat  invettigated  for  both 
teatlaa  aad  coaprettion.   Plattlc  flow  on  the 
batal  plane  wat  found  to  be  a  factor  in  reducing 
the  teatile  ttrets  required  to  produce  fracture 
la  tha  teaperature  range  1100  to  1500  C 
■echaaieal  twins,  both  (OOOl)  .nd  (0111)  types 
•ere  produced  by  coapressioa  in  the  teaperature 
ra.g.  1100  to  1300  C.   Cracks  prop.g.ted^j; 
readily  along  the  twin  boundaries  than  in  the 
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Selenia.    S.P.A.,    Roae    (italv) 
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GUIDE    PROPAGATION   BY   MAGNETO- IONIC    DUCTS 
Technical    taaaary   rapt.    no.    2,    1    Apr'Eo-3l    Dae   61, 
by    lag.   A.    Gllardlal.      July  62.    1v 
Contract   AF61    052   U5  I 
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(TISTH/PCH)    OTS    pT\ct  $1.10 

Stanford  Research    Inst..    Menlo   Park. 
THERMOELECTRIC    MATERItLS. 
Biaonthly    progress    rept.    no.    20.    1    Ma 
by    J.    tf.    Johnson.    17   July   62      ^p 
Contract    N0bs77017.    SRI    Proj.    SU2681 

Unclassified   rdbort 
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Stanford    Research    last..    Menlo    Park, 
THERMOELECTRIC    MATERIALS. 
Blaonthly   progress    rept.    ao.    21,    1    J«i 
by   J.    M.    Johaton.    U  Sep   62.    5p. 
Contract   N0bt77017.    SRI    Proj.    SU2681 

Uaclaisified    rai^rt 

Descriptors:      •Theraoel ectricity .    El( etrical 
properties.    Copper   coapounds.    Sulfid<h.    BIsaath 
coapounds.    Resistance    (Electrical),    iil^h    tea- 
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Navy  Uadarwatar   Souad  Lab.,    Fort  Truabull. 
New  LoadOB,    Conn. 

^?L^«?"   °^   BOUNDARIES   ON   THE   SPATIAL    CORRELA- 
TION  OF  NOISE    FIELDS,  w«»«iw-a 

ol  M**^lV'A'   ^"'  •■''   Charla*   H.   Sheraaa. 

25  Mar  63,  11p. 

Proj.  SS050  000  1562 

"^'-  570  Unclaatlfied  report 
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AD-404  642     Div.   25.  20 
(riSTP/FBM)  OTS  price  $1.10 

Geaeral  Ataalc  Div.,  Geaeral  Dyaaalct  Corp., 
San  Diego.  Calif.  '  * 

THE  CALCULATION  OF  LINE  WIDTHS 

8j."927"'"'"  '■'*  "''  ^'    ^**""*-  ""^  A"fl  59, 
Caatract  AFIB  600  1812,  Proj.  52 

Uaclattifled  report 

Detcrlptorti  •Line  spectraa,  •Quaatua 
aechaaict,  Plataa  phytict.  Electron  dentity. 
Nuclear  icattarlag.  Nuclear  croas  sectloas 
Perturbatloa  theory.  Inelastic  scattering.  Ions, 
iBtegralt,  Equatioat,  Electront,  Field  theory. 


of  Michigan. 


Park,   Cijltf. 
Sep 


1 


THERMOELECTRIC   MATERIALS. 
Blaonthly    progress    rept.    no.    22, 
»y   J.    W.     Johnson.    15   Nov   62,    3p. 
Contract    NObs77017.    SRI    Proj.    SU2681 

Unclatttfled   re 

Descriptors:      •Theraoelectr ic 1 ty.    Co 


r--*-.         • neraoeiecir IC I ly.    Copier 
coapounds.     Iron   coapounds.    Sulfides,     iesi 
(Electrical).    High    teaperature   reseir:h. 
Electrical    properties.    Mixtures.    Test    aat 
■•ter 1 als. 


ilickel 
Lead 


AD-404   651  Div.      25,    8 

(TISTM/AM)    OTS   price  $1.60 

Institute   of   Science   and   Tech..    U. 

Ann  Arbor. 

EFFECT  OF  CHEMISORBED  OXYGEN  ON  PHOTOVOLTAIC  AND 

PHOTOCONDUCTIVE  PROCESSES  IN  RUTILE.  *"'"**''  ^^° 

by  R.  Kaexer.  May  63.  8p.  2900  400r' 

Contract  DA36  039sc7B801 

Unclassified  report 

Descriptors:   •Photoelectric  affect.  •Tltaniua 
coapounds.  •Saaicondnct ors ,  Photoconductivity 
Chealsorption.  Tiae.  Pressure.  Dioxides.  Sar-' 
face  propertiet.  Matheaatical  aodelt.  Oxygen. 


pirt 


Nov  62, 


eti stance 
k.  Tfbles, 
aethods. 
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26.    PRODUCTION  AND 
BAANAGEMENT 

AD-403   5U  Oi»,      26,    17 

(TISTM/PCR)    OTS   price   #2.60 


du  Pont   de   Nsaourt 
PHASE    Vt 


Dm   PoHt   letals   Center,    E.    I 

and  Co.,    lac,    Baltiaore.    Md, 

COLUMBIUM  ALLOY   EXTRUSION   PROGRAM. 

TUBING  PROGRAM. 

lateria   teeknieal    docuaentary    progress    rept. 

■0.    8,    15   Ja»-15   Apr   63, 

by  B.  V.  Peterson.  15  Apr  63,  21p.  7  775 

Coatract  AF33  600  40700 

Uaclassified  report 

Descriptors:   •Niobiaa  alloys,  •Extrusion, 
Pipes,  Manufacturing  aethods.  Heat  treataent. 
Reduction,  Molybdenua  alloys,  Vanadiua  alloys, 
Zircoaiua  alloys.  Tungsten  alloys,  Carboa 
alleys,  Metallurgy. 


The  extrusion  of  three 
billets  eoapleted  the  e 
prograa.  The  processin 
designated  X-110,  (Cb-1 
■as  eentinned.  Soae  of 
processed  through  four 
aaneals  after  the  first 
oatside  tnrfacet  are  go 
hate  been  iaproved  by  i 
bat  a  few  defects  still 
aake  first  reductions  o 
ia  cracking.  The  condi 
necessary  for  tube  redu 
vara  working,  are  beyon 
contract.  Consequently 
suspended,  except  for  o 
survived  the  first  tube 


B-66  (Cb-5Mo- 
xtrusion  part 
g  of  0-43,  pr 
0»-12r-0.1C) 

the  blanks  h 
reductions  «i 

and  third  re 
od.  The  insi 
n-process  con 

reaaln.  Att 
n  the  B-66  bl 
tions  that  ap 
cing  the  B-66 
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the  work  wi 
ae  piece  of  a 
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5V-12r) 
of  tke 
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tube  blanks 
ave  been 
th  2600  F 
ductioa.   The 
de  surfaces 
dit  ioning, 
eapts  to 
anks  resulted 
pear 
,  naaely 
f  the  present 
th  B-66  wns 
aterial  which 
(Author) 


A0-i03  do  Div.   26,  15 

(TISTP/MH)  OTS  price  |6.60 

■•ehaaical  Technology  Inc.,  Lathaa,  N.  Y. 

STABILITY  ANALYSIS  OF  GAS  LUBRICATEU  SELF-ACTING 

PLAIN  CYLINDRICAL  JOURNAL  BEARINGS  OF  FINITE 

LENGTH,  USING  GALERKIN* S  METHOD, 

by  H.  S.  Cheng  and  C.  H.  T.  Pan.  19  Apr  63, 

35p.  63Ti15 

Ceatract  Nonr373000 

Unclassified  report 

Descriptors:   ^Gas  bearings,  Cylindrical 
bodies.  Journal  bearings,  Reynolds  nnaber. 
Differential  equatioas.  Fluid  flow,  Loading, 
Stability. 

Oae  ef  the  aost  iaportant  considerations  in 
designing  a  high-speed,  gas-lubricated,  self- 
acting  Joaraal  bearing  is  the  instability  of 
the  Joaraal  uader  a  given  operating  condition. 
latensive  research  in  this  direction  has  led  to 
a  naaber  of  significant  contributions  in  the 
past  five  years.   The  present  paper  extends  the 
aethod  of  Cheng  and  Truapler  to  study  the  sta- 
bility of  plain  cylindrical  gas  journal  bearings 
ef  finite  length.   Both  equilibriua  and  stabili- 
ty results  were  obtained.   (Author) 

AD-403  885     Div.   26 
(TISTB/AW)  OTS  price  $2.60 

Hereales  Powder  Co.,  Bacchns,  Utah. 

MAKE  OP  BUY  PROGRAM.  H57A-1  STAGE  III  MINUTEHAN 

HOTOt. 

1963.  19p. 

Contract  AF04  694  270 

Uaclassified  report 

Descriptors:   •Hanageaeat  engineering, 
•Indnstrlal  procureaent.  Industrial  relatloas. 


Job  aaalysis.  Costs.  Distribution  (Econoaics), 
Reliability,  Solid  rocket  propellants. 
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AD-403  926     Div.   26,  4 
(TISTM/PCR)  OTS  price  $3.60 

Birainghaa   U.     (Gt.    Brit.) . 

MOVEN    MIRE    PACKINGS. 

Fiaal    teckaical    status   rept. 

Dec   62,    1v. 

Contract  DA91  59IEUCI68O 

Uaclaasified  report 


Jan  61-Dec  62. 


Descriptors:   *Distilling  pleats,  'Mire, 
•packing  aaterials.  Distillation.  Nire-windi 
aachiaes.  Tests,  Equations.  Matheaatical 
analysis.  Industrial  equipaeat,  Textiles. 


ng 


A  proaising  aodification 
Haltifil  packing  was  dev 
this  aodification  the  or 
aesh  arrangeaent  was  rep 
parallel,  vertical  layer 
arrangeaent  the  central 
which  in  the  original  Kn 
eause  the  severe  liquid 
distiUatioa  perforaance 
saae  tiae  the  vertical  1 
were  showa  to  be  desirab 
are  retained.   (Author) 


to  the  original  KnitHesh 
eloped  and  tested.   In 
iginal  spirally-wound 
laced  by  a  series  of 
s  of  aesh.   By  this 
region  of  high  density, 
itMesh  is  thought  to 
aaldistribation  and  poor 
.  is  reaoved.   At  the 
■yers  of  aesh.  which 
le  for  good  aass-traasf er , 


AD-403  990     Div.   26,  17 
(TISTM/AMS)   OTS  price  I3.6O 

Araour  Research  Foundation,  Chicago,  in. 

CO-REDUCTION  AND  CONSOLIDATION  OF  Mo-O. 5Ti-0. 1C 

ALLOY. 

Flaal    rept.,    27  Apr   61-31    Oct    62, 

by  Joha   J.    Ransch    aad   Charles   R.    SisMoe. 

4  Feb   63,    28p.    B224-5 

Coatract  N0w6l  0548 

Uaclassified  report 


Descriptors:  *Mol 
aetallargy.  Powder 
(Metallurgy),  Tlta 
Chlorides,  Siateri 
Low  pressure  rosea 
working,  Hechaalca 
eoapoaads.  Oxides, 
Teasile  properties 
research,  Molybden 
pounds,  Carboa  coa 
Microstructure. 


ybdeaua  alloys,  'Powder 

aetals,  Grala  structures 
aiaa  alloys.  Carbon  alloys, 
ag,  Coatrolled  ataospheres, 
reh.  Hot  working.  Cold 
1  properties,  Nagnesiaa 
Traasitloa  teaperatare, 
,  Halldes,  Lew  teaperature 
ua  coapouads,  Titaniua  coa- 
pouads,  Maauf acturiag  aethods. 


Co-reductloa  of  preblended  halldes  by  a  aodlfied 
Kroll  Process  has  been  investigated  as  a  aeans  of 
producing  prealloyed  Mo-Ti-C  powders.   Processlag 
paraaeters  were  varied  ia  an  atteapt  to  prodace 


a  coaposition  slailar  to  that  of  c 
M0-O.5TI  alloy.   This  was  suecessf 

pushed  except  for  aa  abaoraally  hi 
coateat.   The  oxygea  preseat  In  th 
caused  coapositioaal  variatloas  da 
sequeat  processing  nnd  resided  as 
dispersed  Mg-Tl-0  phase.   (Author) 
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AD-404  017     Div.   26.  15 
(TISTP/GRW)  OTS  price  |2.60 

RAND  Corp..  Santa  Moaiea,  Calif. 

TABLES  OF  RANDOM  SAMPLE  SIZES  NECESSARY  TO  ESTI- 
MATE MEAN  AND  AGGREGATE  VALUES 
by  R.  Gene  Brown.  Apr  63,  24p,  RM35(j7PR 
Contract  AF49  638  700 

Unclassifie<lj  *  report 


Descriptors:   •Operations  researdi 
Statistical  aaalysis.  Tables.  laji 


This  aaalysis  presents  exaa 
randoa  saaple  sizzes  aecess 

and  aggregate  values.  The 
readily  useful  tool  for  det 
saaple  size  oace  the  person 
certain  quantitative  staiea 
developed  as  aa  aid  in  usin 
estiaate  such  finaacial  cha 
inventory  as  its  aggregate 
value  per  line  itea  stored, 
perait  the  estiaator  to  sel 
precision  and  confidence  de 
of  total  population  charact 
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,  •Saapliag. 
strial  pleats. 


pies  of  16  tables  of 
■ry  to  ei tiaate  aean 
tables  pilovide  a 
eraining  an  appropriate 
designi,n9  *  pl*n  aakes 
eats.   The  tables  were 
g  saapliqg  aethods  to 
racteristics  of  a  total 
dollar  value  or  average 

The  computed  tables 
ect  the  i|aouat  of 
sired  ia  the  estiaate 
eristicsl   (Author) 


AD-404  026      Div.   26.  17 
(TISTM/AMS)  OTS  price  13.60 

Oniversal-Cyclops  Steel  Corp.,  Brit 
INFAB  PROCESSING  OF  TZM  SHEET, 
lateria  technical  engineering  rept. 


15  Jaa-15  Apr  63, 
by  F.  R.  Cortes. 
Coatract  AF33  657 
ASC  TR7  786,  V4 


on  Phase  4, 
Apr  63,  29p. 
8495 


0aelasiifl«4 


dM> 


ville.  Pa. 
■o.  4, 


fftt 


*Hot 


Descriptors:   •Molybdeaua  alloys, 
workiag,  Titaaiua  alloys,  Zirconiiiti  alloys. 
Carbon  alloys.  Sheets.  Heat  treatment. 
Ductility.  Tensile  properties.  Ha<(laess. 
Traasitloa  teaperature.  lapuritiei.  Grala 
structures  (Metallurgy).  Heat  resj  itaat 
aetals  aad  alloys.  Recrystalllxatl  »a.  la- 
puri  ties. 

AO-404  100    Div.   26,  17 
(TISTM/AMS)   OTS  price  »1.60 


Araour  Research  Foundation.  Chicage, 

DISPERSION-STRENGTHENED  VANADIUM 

Biaonthly  progress  rept.  no.  2,  14 

13  Apr  63, 

by  A.  L.  Hess,  F.  C.  Helti  and  L.  B. 

8  May  63,  13p.  B6007  2 

Contract  N600  19  59567 

Unclassified 


Descriptors 
alloys,  Man 
Hot  working 
Zlrconiua  a 
tare  resear 
Creep.  Tlta 
Powder  aete 
coapounds. 
pounds,  Ytt 
Zlrconiua  c 


•Dis 
uf actur 
,  Cold 
Hoys, 
ch,  Har 
niua  al 
Uurgy. 
Lanthan 
rluB  CO 
oapound 


ALL()YS 
Fdb- 


111. 


Richard, 
riepert 


Arc-aelting  and  pewd 
■sed  to  incorporate 
in  vanadiua-coluabia 


perslon  hardeninb,  •Vanadiua 
ing  aethods,  Heajtj  treataent, 
working,  Nioblua  alloys, 
Tantalua  alloys,!  Low  pres- 
dneta.  Sheets.  Sitresies. 
leys.  Oxides.  Carbides, 
Aluainua  coapou*»ds,  Ceriua 
ua  coapounds,  Tht>>rlua  coa- 
apounds,  Hafnlual  coapounds, 
s.  Dispersion  hardening. 

er  aetallurgy  techniques  are 
fine,  ref racteryl Mlspersants 
a  base  alloys  in  jorder  to 


laprove  their  long-tiae,  elevated-teaperature 
strength  properties.   Solution  annealing  and 
aging  studies  of  arc-aelted  alloys  containing 
hafniua  or  zlrconiua  In  coablnation  with  carbon 
indicate  that  the  hafniua  carbide  phase  is  aore 
stable.   The  hydride  process  was  used  to  obtain 
powders  of  V-60w/o  Cb-lw/o  Ti,  to  which  fine 
oxide  or  carbide  powders  were  added.   After 
blending,  cold-coapacti ng,  sintering  at  2800  F 
and  annealing  at  2000  and  2400  F,  speclaens  con- 
taining aluaina  and  thoria  exhibited  a  high  de- 
gree of  reactivity  with  the  alloy  base.   Iaproved 
stability  was. noted  In  the  alloys  containing 
ceria,  lanthana,  yttria,  hafniua  carbide,  and 
zlrconiua  carbide.   (Author) 


AD-404  111     Div.   26,  17 
(TISTM/AMS)  OTS  price  ll.lO 

New  England  Materials  Lab.  Inc.,  Medford,  Mass. 

DISPERSION  STRENGTHENED  NICKEL-BASE  ALLOYS. 

Progress  rept.  no.  1,  1  Mar-30  Apr  63. 

by  A.  S.  Bufferd,  R.  C.  Nelson,  aad  N.  J.  Grant. 

15  May  63,  5p. 

Contract  N600  19  59891 

Unclassified  report 

Descriptors;   •Dispersion  hardening,  vNlckel 
alloys,  Chroalua  alloys.  Powder  aetallurgy. 
Extrusions,  Theriua  coapounds.  Oxides,  Powder 
■etals. 

Dispersion  strengthened  nickel-base  alloys  (80Jt 
nickel  -  20$  chroalua)  have  been  prepared  by  the 
aechanlcal  aixing  of  Nlchroae  and  theriua  oxide 
powders.   Extruded  bar  stock  was  prepared  by 
powder  aet allurgical  techniques  and  is  presently 
being  evaluated  with  respect  to  aechanlcal  prop- 
erties and  aicrostructure.   (Author) 


AD-404  248    Div.   26 
(TISTM/AM)  OTS  price  $1.10 

General  Dynaalcs  Convalr.  San  Diego,  Calif. 

MATERIAL  -  MELDING  ELECTRODES  -  P&H  BA91 

(HARNISCHFEGER  CORPORATION)  MELD  STRENGTH  AFTER 

HEAT  TREATMENT, 

by  A.  Guintoli,  H.  C.  Turner,  and  M.  M. 

Sutherland.  12  May  58,  4p.  8926  154 

Contract  AF33  657  8926 

Unclassified  report 

Supersedes  rept.  no.  8926-154,  AD-402  174. 

Descriptors:  "Melding  rods.  Melds,  Heat 
treataent.  Steel,  Mechanical  properties. 
Effectiveness. 

Single  groove,  vee-Joint  butt  welds  with  a  1/8 
in.  root  spacing  were  aade  in  1/8-ln.  thick, 
annealed  4340  steel  using  P4H  BA91  (Harnischfeger 
Corporation)  welding  electrodes  for  two  pass, 
reverse  polarity,  DC  welding.  After  welding  the 
weldaents  were  noraallsed  (1600  F,  1-1/2  hr, 
air  cool),  austenitlzed  (1550  F,  1-1/2  hr,  oil 
quench)  and  doable  teapered  (800  F,  2  hr  air 
cool,  800  F,  2  hr.  air  cool).   The  altlaate 
strength  of  the  heat  treated  pareat  aaterlal 
was  182.0  KS1   and  of  the  welds  170.9  KSI 
(10  speclaens).   The  weld  efficiency  thus  was 
94)1.   (Author) 

AD-404  286    Div.   26,  17,  27 
(TISTM/AMS)   OTS  price  #5.60 

Aerojet-General  Corp.,  Downey,  Calif. 
EXPLOSIVE  FORMING  OF  CLOSURES  FOR  LARGE  SOLID 
PROPELLANT  MOTOR  CASES. 
Quarterly  progress  rept,  ao.  4,  17  Jaa-17  Apr  63, 


Dtvl«lon  27  -  PROPULSX)N  SYSTEMS 


by  A.  ■.  am  a«d 

0665  01  OiQP 

C*a tract  AfOi  611  8395 


I.  Llebcrata.  30  Apr  63.  1». 
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daaerlbed  kereia.   (Aatbar) 

AD-iOi  641      DU.   26,  17 
(TISTM/AIS)  OTS  price  |1.60 

Naraco  ladastrlas  lac.  Saa  Dieoo  Calif 

.E^icm'^'A^Srs."'  """"-"  "*""«  or 

KT'^^V'^J  ■••  ^'    ^   "•»  "-31  J«»  63. 

tiA  Si  ;::n;«-ijp."-  *"•'-••  •-  «•  *• 

Ceatract  N600  19  59237 
ABC  Iin26l5 

Daelasslfied  report 

De.criptor.s   .Brailag.  .Heat  re.i.taat 
rtlh   "t  '^^?y*'  "olybdaaaa.  Taagstaa. 
rlltii''    ^!'*"^"-.  Solderi.g  alloy,.  Heit  of 
"■••etloB,  Teaperatara. 
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(Autkor) 


AD-403  924 
(TISTP/JEA) 


DiT.   27 
OTS  price  $2.60 


Ogde.  Air  Material  Area.  Hill  Air  Force  Base. 

Uaclassified  report 

Descriptors:   •Guided  aissiles  (Surface  to 
surface),  "gocket  aotors  (Solid  propellaais) 
Air  Force.  Reliability.  Ufa  expectiacy.  ULi 

5!I!wf*'  ?■"'  Pbolograpky.  Malf uactioas. 
Specificatioas.  Tests. 


Heat-predaeiag 
prodaciag  axot 
refractory  all 
Istics  takea  1 

riactioa,  igai 
aatal-ceraaic 
base  aetal-exo 
«ere  aade  ia  a 
coluabiaa  aad 
available  bras 
raaglag  ap  to 
!■  air  aitbout 
•ssaatially  ao 
base  aetals. 


•s  aall  as  boat  aad  aetal- 
karaie  systaas  for  brasiag  of 
oys  Mere  evaluated.   Cbaracter- 

■to  coDsideratioa  aera:  keat  of 
tion  teaperaiure,  aetal  prodaetioa 
coaposite  ckaracteristics,  aad 
thera  coapatibi lity.   Brased  Joists 
aalloyad  aolybdea.a.  tangslea, 
taatalaa,  usiag  coaaercially- 

^?)lr,'i*°^'  "**"  ^^»"  te.per. lures 
3100  F.   Brasiag  aas  accoaplished 
protective  ataospkeres  with 
oxidatioa  or  coataaiaatlea  of  the 

(Aatkor) 


Tests  aera  coaducted  to  detera 
of  exteadiag  tke  coabiaed  serr 
of  tke  M16£3  Rocket  Motor  for 
Systea.   laspection,  both  visu 
■aloag  with  static  firiag  was  a 
aotors.  age  52  aoaths.   Tests 
-30  F  aad  +160  F.   X-ray  exaai 
several  saall  propellant  defec 
hare  aa  adverse  effect  on  perf 
fuactioas  occurred  and  ballitt 
within  speclficatioa  Halts, 
that  the  coabined  service  and 
M16E3  Rocket  Motor  be  extended 
(Author) 


ilae  the  feaaibility 
ice  aad  shelf  life 
tke  TM-76  Missile 
al  and  radiographic, 
ccoaplished  on  five 
were  conducted  at 
nation  revealed 
ts;  they  did  not 
oraaace.   No  aal- 
ic  paraaeters  were 
It  is  recoaaended 
shelf  life  of  the 
to  five  years. 


27.    PROPULSION  SYSTEMS 

AD-403  700     01*.   27 
(TISTt/JBM)  OTS  price  $2.00 

Teekaische  Hoehschule.  Aachen  (Geraaav) 

Fiaal  rept. .  Apr-Dec  6l . 

■Jr*63!*62p'**"'*'*""  ""  "**"•*■  *««tebeer. 

5M*inh/^i\°'^  '^°'  '"J-  "^351,  Ta.k  73521 
ASO  IDR62  1013         Oaelassified  report 

Repert  oa  Stress  lavestigatioas  oa  lapeller 

Descriptors:  eiapellera.  eTarblae  wkeels. 
•Coapressor  blades,  Aaalysis.  Tkeory.  Data 
Iqaatioas.  Coaf ig.ratloa.  Plastics.  Olffe'l 


M 


AO-404  00«      Oiv.   27.  U 
(TISTA/GEC)  OTS  price  $1.60 

Hercales  Powder  Co.,  Bacchus.  Utah. 

TEST  PLAN  FOR  EVALUATION  OF  PHASE  I  RTS  ATTACH- 

p'ro'Jra'S'"  '"""  "^"''" ''  ""'^  ii  s?r!";Sa: 

10  May  63,  lip.  MT0858  1  3 
Ceatract  AFO4  694  270 

Qaclasslfled  report 
Descriptors:   •Rocket  aotors  (Solid  propellant) 

JiJt'hirr"'  Kr'*"?'  •*•'*«-•  Glass  tjxuti;"*^- 

Syathetie  rubber.  Tests.  Epoxy  plastics,  Adl 
d.ly.':   "'''«"•»"*«  pressure.  Guided  aissiles 
(Surface  to  surface).  Thrust  reverse. 

fl!^"?^*°?  "*•  ■!"•  •'  •  "Itabla  boadiag  systea 
peekage  to  the  Stage  III  chaaber.   Preparation 
Hi    n^'^L"/'  "•  <=«Po-"ts  areMscuJsed 

prl.liir»f?'*^  *"  *"•  """'•   "y-"test  .nd 
pressarisatlon  sequence,  pressure  rate,  aad 
eiapsa  tiaa  are  presented.   (Author) 

AD-404  094     Div.   27 
(TISTA/GEC)  OTS  price  $4.60 

Marquardt  Corp..  Ogden.  Utah. 

RESULTS  OF  THE  PHASE  I  LONG-TERM  ENVIRONMENTAL 


STORAGE  TEST  PROGRAM  FOR  THE  RJ43-MJV-11  RAMJET 
ENGINE  OCTOBER  I960  THROUGH  MARCH  1963. 
by  M.  A.  Nhitney.  1  May  63.  36p.  1 5618I 
Coatraet  AF33  657  7770,  PreJ.  273   | 

Oaelassified|lreport 

Descripterst   'Raajet  eagiaes.  Stbxage. 
Coabustioa  chaabers.  Central  systMss,  Vlbr%- 
tlea,  lapact  shock.  Callbratlaa.  tjaatalaars. 

Guided  aissiles  (Sui 
tests. 


PSYCa>U>GY  AND  HUMAN  ENGINEERING  -  Division  28 

28.    PSYCHOLOGY  AND  HUMAN 
ENGINEERING 


,  teiiDratiea.  Cjaatalaars. 
irfaee  to  air),  kavireaaeatal 


A  lang-tera  storage  evaluatioa  darikg  CY  I960 
under  Air  Force  Ceatract  AF  33(600)4-40636  was 
aade  to  docuaeat  the  effects  of  tactical  site 
environaent  on  the  storage  capability  of  the 
RJ43-MA-11  engine.   The  phase  of  tetting  reported 
herein  covers  the  deeuaeatatioa  of  i»ag-tera 
storage  effects  oa  the  eagiae.  eoabiktion  chaaber 
and  spare  fuel  ceatrol  uait  wkea  stik-ed  ia  their 
respective  shippiag/storage  coataia^rs.   Tests 
conducted  subjected  the  engine  and  fkel  control 
sail  to  vibration  and  shock  loads  ndraally  en- 
countered during  cross-country  shipiient,  aeceler- 
sied  storage  uader  severe  enviroaaeiltal  condi- 
tions, and  long-tera  (24  aonths)  storage  under 
sctual  tactical  environaental  coadisloas.   Ef- 
fects of  the  environaentsl  tests  oalthe  engine 
sad  fuel  control  uait  were  evaluate*^  by  eoapari- 
lOB  of  pre-  aad  post-storage  calibrJiioa  data  and 
by  coaplete  disassaably  aad  iaspactil^n  of  the 
lest  iteas  for  signs  of  deterioraiicia.   The  sior- 
sge  evaluation  showed  that  with  a  ailaiaua  of 
aaintenance  effort,  the  respective  sjlorage  con- 
tainers provide  a  satisfactory  storJde  environ- 
aeat  for  engines,  coabustion  chaaberjs.  and  spare 
fuel  control  units  under  tactical  eMVironaaatal 
coaditions.   Confidence  in  the  fund 
ity  of  the  engine  aad  fuel  control  ui 
onsirated  by  the  excellent  agreeaeat  showa  between 
the  pre-  and  post-storage  calibration  data. 
(Author)  "^ 

AD-404  300      Div.   27.  17 
(TISTM/AM)  OTS  price  $9.60 

Aerojet-General  Corp..  Sacraaento,  cVllif. 

EVALUATION  OF  HIGH-NICKEL  STEEL  FOR  jklPPLICATION 

IN  LARGE  BOOSTER  MOTOR  FABRICATION. 

Ousrterly  progress  rept.  no.  3.  Jan- 

Apr    63.    1v.    0705   8203 

Contract    AF33   657  8740.    Task    738101 

Unclassified   Import 


ijonal    capabil 
4it    was    dew- 


r  63. 


Descriptors:   •Rocket  aotors  (Sol iij propel- 
lant). •Booster  rockets.  Steel,  Niclel  alloys 
Mechanical  properties,  Metal  platei.  Sheets, 
Materials.  Welding.  Melting.  Aging  (Materials). 
Martensile.  Toughness.  Fracture  (Mechanics), 
lapact  shock.  Micros truclure,  Rollltg  aills. 
Hardness,  Cheaical  analysis,  Rocket  cases. 


The  results  of  investigations  conduct 
aine  the  aechanical  and  aet a  1 lurgica 1 
and  weldability  of  the  isi-nickel  aai 
steels.  The  irloraation  ia  this  repc 
ipecifically  10  the  results  of  siudie 
to:  (1)  establish  the  aechanical  and 
icsl  properties,  including  fracture  t 
psrent-aeial  185l-nickel  alloy  steels 
by  different  aelting  techniques;  (2) 
the  effect  of  varying  weld-wire  coapo 
the  aechanical  and  aet al  lurgica 1  prop 


TIG-welded  1/2- in  . -t  h  ick  aaterial';  ('3 
the  effect  of  the  MIC  and  subaerged-a 
on  the  aechanical  and  aeia 1 lurg ica 1 
of  welded  1/2- in. -thick  aaterial;  and 
■ine  the  fracture  toughness  of  weld  d 
and  heat-affected  lones.  The  selecti 
optiaua  Material  was  based  on  the  res 


tkese  studies.   A  suppleaental  prograM.  which 
••as  increased  the  scope  of  f racture-inughness 
testing,  was  authorised.   Progress  aalle  oa  this 
tappleaental  pregraa  is  also  preseatel.  (Author) 
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AD-404  051     Div.   28.  5 
(TISTP/Ai)  OTS  price  $2.60 

Systea  Developaeat  Corp.,  Santa  Moaica,  Calif 
INTELLIGIBILITV  OF  THE  PHONETIC  ALPHABET  MHEN* 
MASKED  Blf  RANDOM  WHITE  NOISE. 

by  R.  P.  Cunninghaa  and  M.  S.  Sheldon.  2  Apr  6^ 
21p.  TM886  000  01  ' 

Contract  AF19  628  1648 

Uaclassified  report 

Descriptors:   •Speech  recognition.  •Vocabulary 
Sigaal-to-noisa  ratio.  Trainiag.  Errors 
Intelligibility. 

The  Listen  Study  was  designed  to  develop  and  test 
a  training  aethod  to  increase  the  ability  of  Air 
Force  personnel  in  identifying  verbal  signals 
aasked  by  Jaaaiag.   Findings  relating  to  alpkabet 
intelligibility  are  preseated.   There  was  wide- 
spread variation  in  the  percentage  of  tiaes  the 
26  words  used  in  the  ailitary  alphabet  were 
aissed  when  aasked  by  raadoa  white  noise. 
(Author) 

AD-404  052     Div,   28.  30 
(TISTB/AM)  OTS  price  $3.60 


91 


Washington  U..  St.  Louis,  Mo. 

CONFLICT.  INTERFERENCE  AND  AGGRESSION*   COMPUTER 

SIMULATION  OF  A  SOCIAL  PROCESS. 

by  Rodney  M.  Coe.  23  Apr  63.  29p.  TR17 

Contract  Nonr816l1,  ProJ.  HR^7r    424 

Uaclassified  report 

Descriptors:   •Social  sciences,  •Behavior 
Group  dyaaaics.  Sociology.  Siaulation. 
Coaputers. 

Prograas  can  be  written  to  reproduce  results  froa 
field  research  and,  based  on  these  results 
various  situations  which  yield  theoretically 
relevaat  data  can  be  exaained  in  detail.   Siau- 
lator  prograas  appear  to  have  two  aain  advan- 
tages: first,  they  perait  utilization  of  the 
favorable  characteristics  of  high-speed  coapu- 
ters. that  is.  speed,  accuracy,  control  of  varia- 
bles, etc.;  second,  aad  aost  iaportant.  they 
perait  the  researcher  to  test  hypotheses  de- 
duced froa  theory.   As  experiaentation  progresses 
and  experience  accuaulates.  it  should  be  possible 
to  desiga  and  carry  out  highly  sophisticated 
siaulator  prograas.   It  is  clear  that  siaulation 
is  not  supposed  to  replace  field  research,  but 
to  suppleaeat  it.   The  increased  usefulness  of 
siaulators  will  depend  upon  technological  ia- 
proveaents  in  developaent  of  coaputers.  but  also 
especially  for  social  scientists,  upon  the  in-   * 
creasing  accuracy  and  scope  of  social  research 
in  the  field.   In  sua,  coaputer  siaulation  is  a 
relatively  new  research  tool  and  like  question- 
naire, psyckoaetric  exaainations,  etc.,  it  has 
certain  liaitations.  but  alto  great  potential 
for  the  advancaaent  of  knowledge  in  social 
science.   (Author) 

AD-404  055      Div.   28.  22 
(TISTB/AW)  OTS  price  $6.60 

Huaan  Engineering  Lab..  Aberdeen  Proving 

Ground.  Md . 

GUNNER  TRACKING  BEHAVIOR  AS  A  FUNCTION  OF  THREE 

DIFFERENT  CONTROL  SYSTEMS. 

by  Robert  T.  Gschwind.  Jaa  63,  59p. 

HEL  TM2  63  Uaclassified  report 

Descriptors:   •Tracking.  Aatitaak  aaaualtioa. 


Dlvlalon  28  -  PSYCHOLOGY  AND  HUMAN  ENCHNEERING 


Errors,  Huaaa  caaiavvring,  Taak  turrets, 
Ro«k*tf.  Iaag*»  (Dlstanc*).  Hotloa.  GHaiary. 
L«ad  aaflla.  Optical  aystaat.  Gaa  ■ouats. 


ctad  to  dataraine  the 
trackiag  errors  occar- 
•t  a  aoviag  target 
Six  professioaal 
as  of  experieac* 
a  each  of  three  dis- 
Ticea,  fla.,  a  two- 
trical  rate  aystea, 
tegrated  positioa 
) .   There  was  ae 
aagaitude  of  trackiag 
at  aad  the  rate  systea. 
Is  IMS  error  across 
rate.   The  two-hand 
atly  worse  with  1.0 
d  2.0  ails  error  at 


Aa  inTestigatioB  was  coadu 
aagaitude  aad  character  of 
ring  after  firiag  a  rocket 
froa  a  lightweight  aoaat. 
guaaera  with  varyiag  degre 
fired  3.5-iBch  rockets  fro 
tiact  types  of  trackiag  de 
head  wheel  systea,  aa  elec 
aad  a  viscously-daaped,  in 
eoatrol  systea  (free  aouat 
•Igiifieaat  differeace  ia 
error  between  the  free  aou 
with  both  aehleviag  0.5  ai 
all  coaditioBs  of  aagalar 
wheel  systea  was  signlfiea 
ails  error  at  low  rates  a 
high  rates.   (Aathor) 

A0-i04  229    Diw.   28 
(TISTP/FEM)  OTS  price  1.75 

Florida  State  0.,  Tallahassee. 

THE  EFFECTS  ON  TiANSFER  OF  TIME  DELAY  AND  TASK 

SlilLAilTYi  A  LITERATDRE  REVIEW 

Final  rept.,  1  June  59-28  Feb  61, 

by  Jeel  Greenspoon.  Mar  63,  21p. 

Ceatract  AF33  616  6408,  ProJ.  7183.  Task  718306 

AUL  T0R63  22 

Oaclasslfied  report 

Report  oa  Psycholegieal  Research  ea  Hnaaa 
Porf oraaace. 

Oescriptorst   •BehoTier,  •Transfer  of  traialag 
ReactioB  (Psychology),  Stiaalatlon,  Tlae, 
■•tiTatlea,  Verbal  behavior,  Neasareaent.  Motor 
reaetioaa.  Learniag,  Theory. 
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AD-40i  275    01 T.   28,  18 
(TISTB/Air)  OTS  price  $11.00 

Operatieaal  Applicatleas  Office,  Air  Force  Elec- 
tronic Systeas  DI».,  Bedford,  Mass. 
TACTICAL  DECISION  NAKINGt   I.   ACTION  SELECTION 
AS  A  FUNCTION  OF  TRACK  LOAD.  THREAT  COMPLEXITY 
RELIABLE  DATA  PMSENTATION  AND  NEAPON    "•"'"• 
UNCERTAINTY, 
by  iyatt  R.  Fox  aad  M.  H.  Vaaee.  Jr.   Nev  61. 

Prej.  4690,  Task  46902 

ESD  TDR61  42|  AFCRL  997      Oaclaaaifled  report 

la  eeeperatlea  with  DetectUa  Physics  Lab..  Air 
farce  Caabridge  Research  Labs.,  Bedford,  Mass. 

Oeaerlptersi   •Oeclsiea  aakiag.  •Ceaaaad  and 
eaatral  syateaa.  Targets.  Errors,  Test  aetheds. 
Slmlatlon,  Traiaiag.  Defeaae  systeas.  Military 
tactics.  • 


Perforaaaca  aeasures  frea  the  first  aajor  experi- 
aent  ia  a  series  on  tactical  decision-aaking  far 
treat  evalaatiaa  and  action  selection  in  aero- 
space sarTolllaace  are  described.   Two  groups  ef 
experiaeatal  eeaaaaders  perforaed  under  several 
levels  ef  target  track  load  and  threat  coaplexity 
conditions.   The  task  of  the  eeaaaaders  was:   (1) 
to  aialaise  daaage  to  the  weapon  areas.  (2)  te 
destroy  a  aaxiaaa  aaa^er  of  threetening  vehicles, 
(3)  te  ceaserve  coaater  weapoas  so  as  te  coasaae 
■  ainiaua  ef  ''>rces  consistent  with  objectives 
(1)  aad  (2)  above,  aad  (4)  to  develop  his  owa 
strategy  aader  coastralats  iapesod  by  the  ground 
rales.   Ia  order  to  provide  seae  standard  per- 
foraaaee  criteria,  a  saaple  of  the  oxperiaental 
prebloas  was  aelved  aaalytically  so  as  to  re- 
preseat  both  'good*  and  'poor'  autoaated  decision 
asking  and  'idealised*  or  aaxiaua  haaan  perfora- 
aaca.  Haaaa  eapirical  scores  coapared  favorably 
with  aaalytical  perforaance  aeasures.   Huaan 
eapirical  perforaance  continuously  iaproved  as  a 
fanction  of  aaaber  ef  systea  runs.   (Author) 

A»-404  478     Oiv.   28 
(TISTB/AM)  OTS  price  ♦1.60 

Haaaa  Resources  Research  Office.  George  Mashing- 

ton  U..  Mashiagton,  0.  C. 

THE  EFFECTS  OF  T«fO  TYPES  OF  COORDINATE  SYSTEMS 

ON  LOCALIZATION  OF  PERIPHERAL  LIGHT  FLASHES, 

by  Alfred  J.  Kraeaer  and  David  L.  Easley. 

Apr  63.  12p. 

Coatract  0A44  188ARD2.  Task  11  27 

Unclassified  report 

Descriptorsi   •Vision.  •Visual  signals.  Errors, 
Density,  Viewing  screens.  Perception,  Test 
aethods. 


le  flashes, 
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a  blacked- 
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dinates, 
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Tea  groaps  of  subjects  loealixed  sing 
viewing  aoaocularly,  and  responding  w 
Jectloa  pointer.   Flash  sources  were 
withia  a  64-degree  circular  field  ia 
out  rooa.   Oae  group  saw  only  a  fixat 
For  aaother  group  oaly  a  cross  was  pr 
Four  groups  were  shown  Cartesiaa  coor 
aad  four  groups  were  shown  polar  coor 
The  deasity  of  the  coordinate  lines  f 
spective  groups  was  increased  by  succ 
rectaagular  or  polar  bisection  of  the 
units,  begianing  with  the  cross.   The 
appreciable  differences  in  localizati 
between  the  groups  which  used  one  typ 
ordinate  systea  and  those  which  used 
Introduction  of  the  coordinate  cross, 
bisection  of  the  cross,  led  to  succes 
saaller  errors  in  localisation,  but  f 
creases  in  line  density  did  not.   All 
aade  constant  errors  of  localizing  fl 
to  the  visual  axis  thaa  they  actuallv 
(Author)  ' 

AD-404  511      Div.   28.  18 
(TI STB/AH)  OTS  price  $4.60 

Michigan  State  U.,  Coll.  of  Coaaualcation  Arts 

East  Leasing. 

THE  FALLOUT  PROTECTION  BOOKLET:   1.   A  REPORT  OF 

PUBLIC  ATTITUDES  TOWARD  AND  INFORMATION  ABOUT 

CIVIL  DEFENSE. 

by  Oavid  K.  Berlo.  Erwin  P.  Bettiaghaas.  Daa 

Costley  aad  Robert  Van  Daa.  Apr  63.  1v 

Coatract  OCD  0S62  19 

Uaclassified  report 

Descriptors:   "Civil  defease  systeas.  •Nuclear 
warfare.  Haadbooks,  Ef f ecti veaess ,  Data,  Radio- 
active fallout.  Survival.  Shelters.  Socio- 
aetrics.  Public  opiaioa.  Attitudes. 

A  study  was  aade  of  the  iapact  of  the  'Fallout 
Protection'  booklet  which  was  published  by  OCD 
ia  Deceaber  of  1961.   While  coUectiag  data  spe- 


cific to  that  objective,  other  u 
relevaat  to  public  iaforaatloa  a 
tudes  toward  civil  defease  was  c 
this  report  are  preseated  data  o 
ef  pabllc  kaowladge  about  auclea 
civil  defease,  the  favorability 
tudes  toward  civil  defense  aeasu 
perceptioas  of  the  threat  of  auc 
persoaal  daagers  represented  by 
the  relative  effectiveness  of  va 
Induceaents  and  induceaent  agent 
of  public  exposure  to  shelter  in 
yses  of  attitudiaal  aad  deaograp 
shelter  knowledge,  belief,  and  p 
preseated.   (Author) 
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AD-404  512      Div.   28,  18 
(TISTM/AW)  OTS  price  $1.60 

Rlchigaa  State  D.  Cell,  ef  Coaaaalcat^^a  Arts, 

Ea.st  Laaslag. 

THE  FALLOUT  PROTECTION  BOOKLET:  II.  K 

AIONG  FOUR  GROUPS  OF  DIFFERING  LEVELS 

IN  SHELTER  CONSTRUCTION, 

bjr  David  K.  Berlo.  Apr  63.  U. 

Coatract  OCD  0S62  19 

Uaclassified  re 

Descriptorsi   •Civil  defease  systeas 

warfare.  Shelters,  Sarvival,  Secioae 
Radioactive  fallout.  Data,  Haadbooks 
tlveaess.  Public  opiaioa.  Attitudes. 

A  study  was  aade  of  the  iapact  of  the  'Fallout 
Pretectiea'  booklet  which  was  published  by  OCD 
la  Deceaber  of  1961.   While  collecting  data 
specific  to  that  objective,  other  useflul  inforaa- 
tion  relevaat  to  public  inforaatioB  abdut  and 
ittltudes  toward  civil  defense  was  collected, 
leport  #1  presented  data  on  the  accurady  of 
public  knowledge  about  nuclear  attack  Cad  civil 
defense,  the  favorability  of  public  attitudes 
toward  civil  defease  aeasures,  other  oMtiaates 
•r  the  public  as  te  the  threat  of  auclUar  war 
tad  the  relative  effect Iveaess  of  various  shelter 
induceaeats  and  Induceaent  agents,  andi  Indices 
of  public  exposure  to  shelter  Inf oraat jlon. 
Seport  #1  also  aaalysed  attitudiaal  and  deao- 
graphlc  correlates  of  shelter  knowledge,  beliefs, 
•■d  plaas.   This  report  is  the  second  of  a  series 
of  four.   Data  are  preseated  froa  aa  analysis 
of  respoadents,  who  were  classified  ia  to  four 
levels  of  interest  with  respect  te  coBitructiag 
ftally  shelters.   Report  #3  will  suaaa  kze  a 
aethodological  study  which  coapared  th,-  pretest 
responses  of  those  who  responded,  refuited,  or 
■ere  non-reachable  on  the  post-test,   linally. 
■•port  #4  win  present  the  aaJor  findirSs  of 
the  iapact  of  the  -Fallout  Protectioa'  .ooklet. 
lAuthor) 


29.   QUARTERMASTER  EQUliPMENT 
AND  SUPPLIES 

AO-403    714  Div.       29.    20 

(TISTM/CCH)    OTS   price  $15.00 


Coraell   D.    School    of    Hotel   Adaiaistrati 

Ithaca,    N.    Y. 

FOOD    SERVICE    PROCEDURES   IN   FALLOUT 

30  Apr    63.    204p. 

Coatract   OCD  0S62  49 

Uaclassified   re 


<  ■. 


shel:kis 


93 


Storage,  Civil  defence  systeas,  Huaidity, 
Energy,  lastruaentation.  Heating,  Energy 
conversion.  Coatainers,  Maaageaeat  engineer- 
ing, Shelters. 

Contents: 

Organization  and  aanageaeat  of  food  services 

The  aature  of  the  problea 

Policies  of  the  food  aaaager 

Organisatioa  of  the  food  services 

Orientation  aad  training 

Other  personnel  aanageaent  probleas 
Foods  aad  feeding 

Characteristics  of  water  aad  food  supplies 

Menu  planning  and  stockiag 

Selection  and  design  of  equipaent 

Selection  of  energy  sources 

Issuing  and  inventories 

Preparation,  service,  distribution  and  control 

Saaitatioa  and  waste  disposal 
Environaeatal  factors 

Teaperature  and  huaidity  — 

Odors  and  odor  control 

Lighting  requireaent s ,  sources  aad  scheaes 

Space  arrangeaent.  assigaaeat  aad  prediction 

AD-403  823     Div.   29,  32 
(TISTM/CCH)  OTS  price  $2.25 

Aray  Engineer  Research  aad  Developaent  Labs. 

Fort  Belvoir,  Va. 

INVESTIGATION  OF  LOW-COST  SANITATION  SYSTEMS 

Branch  rept.,  3  iay-l  Nov  62, 

by  Paul  E.  Des  Rosiers,  Jr.  19  Nov  62.  77p 

Proj.  8A72  04  001  29 

Uaclassified  report 

Descriptors:   "Waste  (Sanitary  engineering), 
•Cheaical  warfare  agents,  •Sanitary  engineering 
•Toilet  facilities,  •Radioactive  waste.  Shel- 
ters, Cheaical  reactions.  Coagulation,  Sediaen- 
tation,  Chlorlnation,  Oxidation-reduction  re- 
actioBS,  Oxygen  consuaption,  Disposal,  Decoa- 
taaiaatioB,  Cost,  Radioactive  fallout. 

An  extensive  survey  of  the  literature  for  sani- 
tation systeas  applicable  to  the  treataent  of 
huaaa  wastes  in  fallout  shelters  was  aade.   Pre- 
llalnary  laboratory  tests  of  various  cheaical 
agents  were  conducted  to  deteraine  effectiveness 
for  control  of  objectionable  odors  and  to  aeasure 
the  bacteriocidal  and  bacteriostatic  properties 
of  the  cheaical  agents.   This  report  concludes 
that  the  sanitary  vault  concept  has  inherent  ad- 
vantages, and  that  the  aasking  of  odors  is  coa- 
sldeE.ed  to  be  a  poor  aethod  of  odor  control.   A 
ainiaua  air  recirculation  rate  of  2  cubic  feet 
per  ainute  in  the  privy  tested  30-inch  x  36-inch 
x  81-inch  is  effective  in  controlling  the  level 
of  odor.   The  process  of  defecation,  including 
the  associated  release  of  flatus,  results  in  the 
Introduction  into  the  ataosphere  of  aalodorous 
substaaces.   Cheaical  treataent  of  huaan  wastes 
collected  in  open  containers  can  effectively  sup- 
press odors.   The  dual-purpose  container,  with 
Jjroper  cheaical  treataent  of  waste,  can  serve  as 
a  suitable  aeans  for  collecting  and  storing  huaaa 
excreta  over  a  period  of  at  least  seven  days  with 
satisfactory  odor  control  and  suppression  or  de- 
struction of  soae  bacteria.   (Author) 


AD-403  866     Div.   29,  20 
(TISTM/CCH)  OTS  price  $1.60 

Swift  aad  Co..  Chicago.  111. 

THE  EFFECT  OF  STERILIZING  AND  SUB-STERILIZING 
DOSES  OF  CATHODE  AND  GAMMA  RAYS  ON  THE  PROPER- 
TIES OF  BEEF  AND  PORK. 

Rept.  ao.  14  (Final),  6  Dec  54-1  Jan  62, 
by  F.  L.  Kauffaan.  1  Jan  62,  I6p. 
ProJ.  78401002         Uaclassified  report 


Divlston  29  -  QUARTERMASTER  EQOIPBIENT  AND  SUPPLIES 


D«tcrlpt«r$!   •Beef.  •Pork.  •PrviarTitioi. 

:*!!.r'**'  *•**"  -'*•"  »>••■•.  Can.,  rays.  Accep- 
tability, Heasureaaat.  Paataarliatloa.  Radia- 
tloB  affact*.  ieats. 

la  raaaarek  oa  tha  irradiatioa  of  baaf  aad  pork 
botk  at  atarllixiag  at  pattaarlalag  lavalg 
altkoagk  bacterial  populatloa  vas  reduced. 'tka 
cooler  tkalf  life  of  botk  pork  aad  beef  was  aot 
•ppreclably  altered  at  coapared  witk  tke  coatrol 
A  eoaparifoa  was  aade  wkereia  tkree  diffaraat 
•onrceg  of  radiatloa  «er«  aied  oa  beef  staaki 
•■d  pork  cbopi  at  level*  of  25.000  aad  100  000 
rads.   Effect*  of  aterilixiag  dotes  oa  pork  aad 
beef  froa  a  gaaaa  soarce  aad  aa  8  aiUioa  volt 
liaear  accelerator  were  coapared  iaitially  aad 
after  oae.  tkree  aad  six  aoatbs  storage  at  ^5  F 
statistical  aaaljrsis  of  strip  steak  aeaa  flavor' 
scores  iatfieatad  tkat  tke  coatrol  steaks  were 
slgaiflcaatly  better  ia  flavor  (p<0.0l)  tkaa  tke 
irradiated  steaks  at  eack  storage  tiae.   Tke 
teaderaess  aeaa  scores  of  tke  irradiated  steaks 
were  very  slgaiflcaatly  ktgker  (p<0.01)  tkan 
tke  eoatral  steaks.   A  stady  was  aade  wkereia 
beef  steaks  were  broiled  to  aa  iateraal  teapera- 
tare  betweea  125  F.  aad  180  F.  prior  to  gaaaa 
irradiatioa  at  2.8M  aad  A. 61  rads.  (Aatkor) 


AO-AO^  050     BiT.   29 
(nSTI/LMH)  OTS  price  $2.60 

6570tk  Aerospace  ledical  Research  Lab*.,  Aero- 
space Nedieal  Di».,  Wrigkt-Patt cr soa  Air  Force 
Base.  Okie. 

AEROSPACE  FEEDIN6  CONSOLE  EVALUATION. 
Rept.  for  2U   Apr-8  lay  62, 

by  George  ■.  Filsoa,  Ralpk  E.  Herb«t.  aad  Paul  A 
Lackaacc.  Mar  63,  ZUf. 
■"roj.  6373.  Ta*k  637305 
AWL  ■■32 

Oacla*sified  report 

Report  oa  Equipaeat  for  Life  Support  la  Aero*pace 

De*criptor*:   "Food.  •Nutrition.  Contaiaers. 
Diet,  Storage.  Preparatioa,  Acceptability 
Food  diapeasiag.  Space  flight. 

A  coapact  feediag  coasole  desigaed  for  storiag 
prepariag.  aad  dispeasiag  food  iteas  ia  «•  space 
vekicle  was  evaluated  during  a  siaulated  3-Ban 
U-day  *pacc  fligkt.  The  eagiaeering  design  of 
tke  coaaole  aad  acceasories  were  evaluated  and 
tke  acceptability  and  nutritional  value  of  the 
food  recoaaeaded  for  ase  ia  tke  coasole  were 


aeasare^.   Fartber  researok  mat  be  eeaductad  to 

•t«prove  tke  desigas  incorporated  ia  tke  coasole. 
Desiga  skould  be  coapatible  witk  tke  diet  aad 
type  of  processed  food  to  be  faraisked  tke  erew- 
aeabers    (Aatkor) 

AD-40^  090     Div.   29.  7,  28 
(TISTB/Ai)  OTS  price  |7.60 

Saaders  aad  Tkoaas,  laa,.  Pettitewa.  Pa. 

ILLUMINATION  IN  GROUP  SHELTERS 
Fiaal  rapt.  pt.  1, 

by  Norell  C.  Saitk  aad  M.  J.  Veadel.  Jaa  63. 

30p.  " 

Caa-  aet  OCO  0S62  60 

Oaelassified  repert 

0   cripterat   •Skelters.  Visual  acaity.  Ceat*. 
St^atfard*.  Ligktiag  aqaipaeat.  Propaaes. 
Test*.  Liqaeflod  gasea,  lUaalaatioa. 

Tke  effect*  of  lew  level*  ef  lllaaiaatloa  oa 
visual  acaity  aad  oa  perferaaace  of  siaple  tasks 
were  studied  in  aa  effort  to  evalaate  gro.p 
akelter  illuainatioa  requireaeats.   Tka  parelv 
objective  deteraiaatioa  of  a  aiaiaua  level  was 
aegatlve.   Tke  ckaracteristics  of  various  iUuai- 
aatie.  .ources  are  coapared.   Based  oa  test  re- 
ault*  aad  evaluatioa  ef  tke  iUuaiaatiea  aaarae* 
desigas  aad  costs  for  staadardiied  skelter 
llaktlag  packages  are  preseated.   (Aatkar) 

AD-40i  091     DIv.   29.  7,  28 
(TISTB/AM)  OTS  price  $2.60 

Saaders  aad  Tkeaas.  lac,  Pottstawa,  Pa. 

ILLUMINATION  IN  GROUP  SHELTERS 

Fiaal  rept.  pt,  2, 

by  Morell  C.  Saitk.  Mar  63.  16d. 

Coatraet  OCO  0S62  80 

Uaclassified  report 

Descriptor*:   askelter*.  Mirror*.  Solar  radia- 
tioa.  Ligktiag  aqaipaeat.  Illaaiaatiaa. 

A  prototype  ligkt  adaittiag  device  (LAD)  was 
bailt  and  tasted  bated  oa  tke  arraageaeat  tua- 
getted  ia  Part  I  of  tkit  report.   Tke  teat  ia- 
tA\\V\   'H"  iJ^"»-"*"  of  fl"-P  .kelter.  was 

ligkt    lllaaiaatloa  level*  foaad  by  tke  test 
are  givea  aad  variou*  paraaeter*  of  tke  u*e  of 

LAD  are  di*e.**ed.   laproveaeat*  i.  design  bated 

!!.!^r  ?:'^"^"'  **•  P^totype  are  al.o  dl*- 
cu**ed.   (Aatkor) 


RESEAHCH  AND 

30.   RESEARCH  AND  RESEARCH 
EQUIPMENT 


AO-403   591  Div.      30 

(TISTA/GCC)    OTS   price   $4.60 

Stanford    U. ,    Calif. 

A  CENTRIFUGAL   HYPERSONIC    MIND   TUNNEL 

INVESTIGATING    EFFECTS    OF    INERTIA    ON 

BODIES. 

by  Joseph  Scott  Ford,  II.  Mar  63,  39p 

Coatraet  Noar22530 

Uaclassified 


JkCILITY    FOR 
AHATING 


Tkesi*. 


ri!  >ert 


Descriptors:   •Hypersoaic  wiad  tunnel,  Electric 
arcs.  Mind  tunnel  noxslet.  Heat  exctangert, 
Cooliag,  Ceatrifuget,  Ablation.  Fea«Jbility 
studies,  Reeatry  vehicles.  Deceleration. 
Ataesphere  entry,  Siaulatioa.  Descent  trajec- 
tories. Oeaign. 


Tkit  paper  drawt  atteatioa  to  tke  t 
fact  of  inertial  loadt  experienced 
•airy  on  tke  proceas  of  ablation. 
tke  feasibility  of  creating  a  groun 
ly  in  wkich  re-entry  deceleration  c 
lated  in  a  high  velocity,  high  enth 
The  conclusion  it  renched  that  a  ce 
Mounted,  electric  arc  heated,  hyper 
can  be  developed  with  the  necettary 
far  ttudiet  over  a  wind  range  of  re 
Jectories.   The  ettentialt  of  tuch 
preteated.   (Author) 


igijificant  ef- 
duijlng  re- 
It  j#xaaiaet 
d-tjftt  facili- 
an  ,|e  tiau- 
alny  gat  flow, 
ntijlfuge 
tonic  tunnel 

cajpability 
-et^ry  tra- 
a  dOtign  are 


AD-A03  6^9     Div.   30,  2 
(TISTP/FR)  OTS  price  $10.50 

Texas  A.  aad  M.  Coll.,  College  Statioa 

AN  AUTOMATIC  MICROMETEOROLOGICAL 

STATION. 

Piaal  rept., 

by  Milliaa  H.  Clayton.   28  Feb  63.  127i 

Contract  AF19  60^  6200.  ProJ .  7655.  Ta 

AFCRL  63  A18  Uaclassified  re 

Origiaal  coataias  color  plates;  all  DDC 
tioBs  will  be  ia  black  aad  white.   Ori 
be  teea  ia  DDC  Hq. 
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riptort:   •Meatker  ttationt, 
ruaeats,  Microaeteorology. 


DATA-<;pLLECTION 


i   765501 
»rt 

reproduc- 
laal  aay 


Met<  Orological 


siga  aad  operatioa  of  an  autoaatJ 
ological  aeasurlng  statioa  based  an  a 
ype  developed  for  use  on  Project  Green  Glow 
iewed.   Full  iaforaation  in  tke  ^#ra  of 
ptioa  and  sckeaatic  diagraas  sufficient  to 

duplicatioa  is  provided.   Also  i 
ary  ef  tke  data  collected  tkrougt 
eaber  1962  oa  tke  Dallas  Tower  N^iwork  of 
tki*  *tatioa,  located  at  the  KRLq->NFAA 
sioa  traasaitter  site  aear  Cedar 

Is  Statioa  A.   (Aatkor) 


*0-A03   667  Div.      30.    18 

(TISTP/MH)    OTS   price  $6.60 

Coordinated   Seleaee   Lab..    U.    ef   Illinoi 

urbane. 

(Ne  title). 

P'«grea*   rept.    far  Dec   62-Feb   63. 

2^  *pr   63.    5Ap. 

Cattraet    DA36  039TR   US  AMC02208.    DA    Pre 

«5  004 

Daclasalfied  rep 


t  aicro- 


|ill. 
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i.  3A99 
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RESEARCH  EQUIPMENT  -  Dlviaion  30 

Deaeripterai   •Reaearck  pregraa  adalniatration. 
Gyroscope*,  Vacuua  apparatu*.  Digital  coa- 
pnter*.  Artificial  intelligence.  Air  traffic 
control.  Adaptive  ceatral  *y*tea*.  Teackiag 
aackinea,  Antoaatlc,  Plaaaa  pkyaiea.  Super- 
conductivity, Tkin  fila*. 

Contentai 

Electric  Vacaua  Gyroaeope 

Surface  aad  Ateaic  Phyaic* 

Pre**are  Shift  ef  tke  Ateaic  Nitrogen  Hyper- 
fine  Structure 
Coaputer 

CSX-1  Ceapater 

CDC  1604  Coaputer 

Artificial  Intelligence 

Air  Traffic  Control  Stadie* 
Syatea  Tkeery 

PLATO  (Antoaatlc  Teackiag  Syatea) 
Vacuua  Inatruaentatiea 
Plaaaa  Phyaic* 

High  Magnetic  Field  Supercoaductor* 
Vacuua  Electrical  Breakdewa 
Pkyaical  Electronic* 

Evaporated  Thin  Fila* 
Ara*  Control  aad  Diaaraaaent  Reaearck 


AD-403  701     Div.   30.  27 
(TISTA/LSK)  OTS  price  $3.50 

Bolt,  Beraaek  aad  Newaan.  Inc.,  Caabridge,  Matt. 

NOISE  CONTROL  FOR  AIRCRAFT  ENGINE  TEST  CELLS  AND 

GROUND  RUN-UP  SUPPRESSORS.   VOLUME  2:   DESIGN 

AND  PLANNING  FOR  NOISE  CONTROL. 

Final  rept., 

by  Noraan  Doelliag  aad  Rickard  H.  Bolt.   Nov  61. 

Coatractt  Ar33  6l6  3335  aad  AF33  6l6  3938. 
ProJ.  7210.  Tatk  71708 
NADD  TR56  202,  vol.  2 

Uaclattified  report 

Report  ea  tke  Geaeratioa,  Propagatioa,  Actloa 
aad  Coatrol  of  Acouttic  Energy. 

Detcrlptort:   •Jet  engine  noite,  •Turbojet 
enginet,  •Tett  facilitlet,  Atteauation, 
Acouttlct,  Detiga,  Groaad  aapport  equlpaeat, 
Daaping,  Coaf iguratioa,  Redactioa,  Acoustic 
insulation. 

Tkit  voluae  it  the  second  in  a  teriei  of  tkree 
voluaes  (AD-403  712  and  AD-403  730)  on  the 
phytical  atpectt  of  noite  control  in  aircraft 
eagiae  tett  cellt  and  ground  run-up  tupprettort. 
Thit  voluae  providet  aethodi  for  planning  aad  de- 
tigning  engine  tett  cell  facilitlet.   Proceduret 
are  preteated  for  deteraiaiag  aoise  redactioa 
requireaeats  of  an  aircraft  eagine  test  cell 
froa  tke  aoise  aource  ckaracterittict,  tke  acout- 
tic criteria  aad  tke  location.   Tke  reference 
tett  cell  concept  it  uted.   Proceduret  for  de- 
tigning  a  facility  to  aeet  thete  noite  reduction 
requireaentt  are  preteated.   Tke  analytis  and 
design  of  ground  run-up  noite  tupprettort  are 
tiailarly  treated,  but  in  lett  detail.   (Autkor) 


AD-403  712     DIv.   30,  27 
(TISTA/LSK)  OTS  price  $2.50 

Kittell-Lacy,  lac..  El  Moate.  Calif. 
INFLUENCE  OF  NOISE  CONTROL  COMPONENTS  AND  STRUC- 
TURES ON  TURBOJET  ENGINE  TESTING  AND  AIRCRAFT 
GROUND  OPERATION. 
Final  rept., 

by  Bonard  E.  Morte.  Dec  62,  98p. 
Contract  AF33  6I6  5789,  ProJ.  7231,  Tatk  723104 
ASD  TDR62  134  Uaclattified  repert 

Report  oa  Bloaeckaaict  of  Aerospace  Operatieas. 
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0«*eriptortt   •J«t  ti^lat  ■el<«,  •Turbojet 
•iglaei.  •T«ft  fteilitlei,  Attcaaatioa. 
OaaplBfl.  Oiffatara.  Oatiga,  Grouad  capport 
•qalpaaat,  Coaflgaratlaa,  Radaetloa,  leit 
faeilltlaa.  Aeoaitic  taialatioa. 
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AD-403  730     Di».   30.  27 
(TISTA/LSK)  OTS  priee  $2.50 

Bolt,  Beraaek  and  Neaaaa,  lac.,  Caabridao   aati 
NOISE  CONTBOL  FOR  AIRCRAFT  ENGINE  TEST  CELLS 
AND  GRODND  RUN-UP  SUPPRESSORS.  VOLUME  It 
■EASUREBENT  AND  ANALYSIS  OF  ACOUSTICAL 
PCIFORMANCE. 
riaal  rapt., 

by  Noraaa  Doalliag  aad  Richard  H.  Bolt  Hot   61 
99p.  • 

WADc'TR58-202-yi       Uaclanlfied  report 

■•port  OB  The  Geaeratioa.  Propagatioa.  Aetioa  aad 
Coatrol  of  Aeoastie  Eaergy. 

Oetcriptorst   •Jet  eagiae  aoise,  •Turbojet 
eagiaat.  Aeoaatics,  Teat  aethods.  lastra- 
aeatatioa.  lateasity.  Teat  equipaeat.  Grouad 
•apport  equipaeat.  Diffaiera,  Daapiag.  Meaa- 
•reaeat.  Teat  faellitlea. 


Tliia  TolBae  it  t 
roluaea  (AO-^03 
with  the  phyaica 
alj^craft  eBgiae 
tupprestora.   Th 
proeedures  for  t 
•ffeetiTeaess 
proeedares  are  d 
coacoraed  with  t 
of f ectireaess  of 
deacriptioBB  aay 
■ith  oae  aaother 
hat  aet  a  givea 
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•eoaeaical  aay  o 
deaiga  of  aa  exi 
•f  aeatareaeatt 
cal  effectlTeaet 
coapoaeatt.  (Aut 


he  firtt  la  a  aeriet  of  three 
701  aad  AD-^03  712)  eoaeeraed 

1  atpectt  of  Boite  coatrol  la 
t*tt  cellt  aad  grouad  rua-up  • 
it  Toluae  preteatt  recoaaeaded 
he  aeatureaeat  of  aoite  control 
Three  claatet  of  aeatureaeat 
eteribed.   The  firtt  claat  it 
he  deicriptioB  of  the  acouttical 
a  facility  at  a  whole.   Such 
be  uaed  to  coapare  faeilitiet 
or  to  deteraiae  if  a  facility 
eriterioa.   The  tecoad  claat  of 
uted  to  deteraiae  the  aott 
f  iaproviag  the  aoite  coatrol 
ttiag  facility.   The  third  clatt 
it  uted  to  detcribe  the  acoutti- 
t  of  iadividual  aoite  coatrol 
hor) 


AO-^03  761      01 ».   30 
(TISTP/IFA)  OTS  priee  $1.60 

Aray  Electronics  Retearch  and  Developaent 

Agency,  Fort  Honaouth,  N.  J. 

AN  APPLICATION  OF  HEURISTIC  PROGRAMMING  TO  THE 

PROBLEM  OF  THEOREM  PROVING  BY  MACHINE 

by  Serafiao  Aaoroto.  Mar  63.  I6p. 

Tatk  3*99  25  004  03 

AELROL  TI2345 

Daelatalfied  report 


Oetcrlptort:   'Coaauaication  theory,  ruaetiont, 
Matheaatical  logic.  Digital  coaputert.  Diction- 
ariet.  Language,  Vocabulary.  Prograaaiag 
(Coaputert) . 

A  aechaaical  procedure  utiag  trial  aid  errer 
techniquet  it  outlined  which  will  verify,  in  a 
large  auaber  of  cases,  the  validity  of  an  argu- 
aeat  fora  expressed  in  quantif icatloa  theory. 
Coabiaatioaal  processes  were  used  to  a  ainiaua 
extent.   Techniques  of  iapleaentatloa  for  a  digi- 
tal coaputer  are  alao  discuaaed.   (Aathor) 


AD-403  787     Div.   30 
(TISTP/FB)   OTS  price  |3.60 

Naval  Civil  Eaginaerlng  Lab,.  Port  Hueneae. 
Calif. 

AN  ION  GUN  FOR  A  TIME-OF- FLIGHT  MASS  SPECTROMETER 
by  R.  D.  Hitchcock.  27  Feb  63.  33p.  TN^SB 
ProJ.  Y  R011  01  023 

Unclattifiod  report 

Detcriptort:   •Ion  tourcet.  Speetrua  aaalyaert 
■att  tpeetrotcopy. 
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AD-it03  792     Div.   30 
(TISTP/JEA)  OTS  price  $11.50 

Bureau  of  Naval  Neapoat.  Navy  Dept..  Mathiagtoa. 

BUREAU  OF  NAVAL  WEAPONS  RESEARCH  PROBLEMS 
June  62.  U3p. 
NAVWEPS  7682A.  vol.  1 

Oaclattified  report 
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tubaariae  warfare.  •Aerial 
tteat.  •Grouad  tupport 
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ainittratioat.  Guided 
ttile  coapoaeatt.  Coa- 
ting tytteat.  Navigatioa. 
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ipaeat.  Hydraulic  ayt- 
ttruaeatatioa.  Naval  re- 
quireaeatt. 
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The  teehaieal  probleat  of  a  broad  area  of  aeedt 
ia  aaay  tcieatific  and  eagiaeeriag  fieldt  were 
preteated.   Each  problea  wat  oae  la  which  the 
Bureau  of  Naval  Heapoat  actively  it  teekiag  a 
tolution.   In  aaking  thete  retearch  aeedt  kaok. 
to  Induttry.  the  Bureau  of  Naval  Neapoat  hopet 
to  leara  of  aew  developaeatt  aad  problea  loli- 
tioat  which  aay  exitt  but  of  which  the  Bareaa 
wat  not  aware.   Detpite  exteative  retearch  pro- 
graat  withia  the  Bureau  ettabli thaeat ,  there 
wat  a  coBtiauing  need  for  fresh  approaches, 
ideas,  aad  techniques  which  aay  lead  to  saperior 
aircraft  aad  weapoas.  The  iaforaatioB  was  iateaded 
to  stiaalate  research  aad  developaeat  based  oa 
the  requireaeat  that  solutioat  to  the  probleat 
were  aeeded  for  the  defeate  of  oar  aatloa. 
(Aathor) 
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AO-403   867  Div.      30.    12.    8 

(TISTE/CRJ)    OTS  price  n.60 
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Lockheed  Aireraft  Corp.,  Suaayvale.  clalif. 
A  MAGNETIC  REVERSIBLE  COUNTER  MITH  DIGITAL-TO- 
ANALOG  CONVERSION. 

by  Larry  M.  Cohea.  Apr  63.  1v.  6  90  6  )i  29 

Uaclattified  r»|>ort 

Report  oa  Phytical  Electroaiea. 


Oetcrlptort:  •Flight  coatrol  tytt- 
al-to-aaalog  coavertert.  Reliabilit 
troaiea).  Couatiag  aethodt,  Gatet  ( 
Alteraatiag  circuit.  Coapater  logic 
Trigger  clrcuitt,  Magaetic  cores.  0 
Grouad  support  eqaipaeat.  Transisto 
back,  Guided  aissiles. 


eiiB 


.    "Oigit- 
(Elec- 
rcaitt), 
Errort , 
:illatort. 
Feed- 


<;^ 


)•« 


A  tiae-thared.  two-chaanel  aagaetie  e<  later  aad 
digital-to-aaalog  converter  it  detcril^d.   The 
counter  it  capable  of  perforaing  uait  Ihdditioa 
ltd  subtraction.   The  design  obJectiv4  -  to  re- 
duce the  nuaber  of  coaponentt  -  was  well  satis- 
fled  by  the  use  of  all-aagnetic  shif t Ifeglsters 
at  the  storage  eleaeats.   Only  two  coaponents 
•re  required  for  aagnetlc  storage,  whereas  tea 


coaponents  were  required  for  transist 


flop  storage.  The  logic  operations  w< re  per- 
foraed  by  tiae-shared  diode  gate  circvUt.  The 
calculated  worst-case  error  for  the  dldital-to- 
tialog  conversion  is  +  or  -  0.3*.  Thc'aeasured 
error  is  less  than  ♦or  -  0.25*.  This  error  is 
due  to  variations  in  the  bulk  resistivhy  of 
diodes  aad  PNPN  switches,  aad  it  can  b«  reduced 
theoretically,  to  less  than  +  or  -  0.^<^.    (Author) 

AD-403  878     Div,   30 
(TISTP/FR)   OTS  price  $5.60 

Haw  York  0.  Coll.  of  Engineering.  N.  I 

GROUND  BASED  RAINDROP  SPECTROMETER. 

Fiaal    rept. . 

by  A.    M.    Nathan.    Laoa   Beaaett.    aad  C,    U.    lakris 

Feb  62.    43p.    788  " 

Contract   DA36  039sc84970 

Dnelastified   r 


Descriptors:      •Raindrops,    Couatiag 
Instruaentatioa,    Photoaulti pliers. 


storage   systeas,    Puaehed   tape,    later t 

*  novel   groaad-based   raiadrop  spectroaUer    is 
detcribed    aad    its    operating    principles   explaiaed. 


t   flip- 


•  jort 

atthodt, 
Dita 


The  iattruaeat  it  designed  to  count  and 
moaatically  all  raindrops  falling  trt 
through  aa  optically  defiaed  saapling  11 
«q.  ca.   All  drops  larger  than  0.2  aa 
•re  counted  and  assigned  to  the  appropi 
»i  13  size  intervals,  the  last  interva: 
Jropt  larger  thaa  U.(>   aa.   The  running  ^„v-x 
count  of  dropt  ia  each  tiae  interval  itiaccaaa- 
lated  ia  an  electronic  aeaory  for  a  tiii^  iaterval 
■•ich  eaa  be  pretet  to  any  duration  f ri  a  5  tee 
'0  3  aia.   Then  the  ttor-ed  countt  nre  1  ^ad  out 
•■toaatically  aad  recorded  on  a  paper  i$pe  puaeh 
»■  lecoadt.  after  which  the  aeaory  cle4rt  aid 


<«ta  accuaalatloa  begiat  agaia.   the  ii.,ir..eai 
e«n  store  up  to  10.000  conats  ia  each  <J|  the  13 
»i«e  intervals  during  each  data  collection  period 
fro.  the  record,  the  following  inforaatlon  can 
»•  derived:   raindrop  site  tpectra  as  a  function 
•I  tiae,  average  voluae  drop  radius,  toial  raia- 
"11  or  rainfall  rate.   (Author)      ^^ 


*l>-404  016     Div.   30 
ITISTP/JM)  OTS  priee  $12.50 

INVESTIGATION  IN  DIGITAL  TECHNOLOGY  RESlSARCH. 
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Anneal  suaaary  rept.,  1  June  61-31  May  62, 

1^  !:*•''*'  ^'    Buttell,  G.  Ettrla,  C.  T.  Leondet, 

J.  Bibb  aad  otheri.   Jaa  63,  171p.  62  64 
Coatract  Nonr2352 

Oaclatiifiad  report 

Deterlptorti   •Digital  tyateat,  •Control  tya- 
teaa.  Digital  coaputert.  Pattern  recogaltlon. 
Heat  traatfer,  Autoaatioa.  Thli  fllaa. 
Scientific  retearch,  Detiga. 

Contenta:   Orgaaixatioa  aad  coaaaad  atructure  for 
eontent-addressable  aeaory  sytteat;  Attlgaaeit 
probleat;  Two-diaentional  heat  eonduetloa 
problea;  Pattern  recognltioaa;  Geaaral  diteaition 
and  review  of  autoaatlc  pattern  recogaltlon;  The 
conditional  uacertalnity  criterion  for  cell 
tlgnificaace;  Thin  fila  ttadiet;  aad  Optiaixation 
ttudiet. 

An-404  160    niv.  30 
(TISTP/MH)   OTS  priee  $3.60 

Hughet  Tool  Co.,  Culver  City.  Cllif. 

(No  title). 

Monthly  progrett  rept.  no.  6,  1-28  Apr  63. 

I.  Territ.  29  Apr  63.  34p. 

Coatract  AFO4  695  210 

Uaclattified  report 

Detcriptort:   •Redundant  coaponentt.  •Digital 
coaputert.  Reliability.  Coaputer  logic. 
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AD-404  179     Div.   30 
(TISTE/JMS)  OTS  price  $7.60 


Matt.  iBtt.  of  Tech., 


Electronic  Sytteat  Lab. 
Caabridge. 

APPLICATION  STUDIES  OF  COMBINED  ANALOG-DIGITAL- 
COMPUTATION  TECHNIQUES, 
by  Frank  B.  HiUt.   Feb  63.  66p.  FR  I65 
Contract  AF19  604  6654.  ProJ.  4641 .  Tatk  464102 
AFCRL  63  72  Unelatslfied  report 

Detcriptort:   •Analog-digital  coaputert.  Pulse 
aodulatioa,  Coaputer  logic.  Coaputer  storage 
devices.  Partial  differeatial  equatioat. 
Speech  representation.  Stereoscopic  display 
systeas.  Speetrua  analyzera.  Filters  (Electro- 
aagnetic  wave),  Polynoalalt,  Prograaaiag 
(Coaputert) . 


The  concept  o 
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operate  uader 
it  detcribed. 
pulted-aaalog 
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tion  techniqu 
The  coaputati 
felt  that  coa 
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f  pulted-aaalog  coaputatlon  in  which 
iae-thared  analog  coaputiag  eleaentt 

the  control  of  a  digital  coaputer 
The  detign  of  a  deaoattration 

coaputer  it  presented  and 

of  coabined  analog-digital  coaputa- 
et  to  toae  coaputatioaal  tatkt. 
on  tatkt  were  thoie  for  which  it  waa 
bined  analog-digital  techniquet 

toae  advantaget  over  purely  aaalog 
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*D-40i  188     DlT.   30 
(TISTII/LBH)  OTS  price  $3.60 

Ballistic  lasaarek  Labs.,  Aberdeeii  Prertno 
Graaad,  Hd.  " 

A  rHOTOGiABBETirC  PtTHOD  FOR  DETEtBINIKG  THE 

TOPOGRAPHY  OF  LIQUID  SURFACES. 

by  Hetns  G.  Peatasckka  and  Donald  F.  Naaaa 

Mar  63,    38p. 

PraJ.    1B222901A215 

BIL   1196 

Uaclasslflad  report 

Daacrlptorst   'Llqald  level  coatrol.  Pfcoto- 

2T"?!*lr^'  """•'  »■«•«.  Topograpbic  caaeras, 

FlBld  flow.  Pressure  gages.  Analog  coaputers. 
Gas  turbines.  Fuels. 
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AD-^G^  199     DiT.   30,  12 
(TISTP/FR)  OTS  price  |2.60 

Aerospace  Corp.,  Los  Aageles,  Calif. 

SATELLITE  CONTROL  FACILITY  EQUIPHENT  AtJGMEN- 

TATION.   DESIGN  CRITERA:  SATELLITE  TEST  ANNEX 

DATA  SUBSYSTEM. 

31  Aag  62,  17p.  T0R169  3110  2 

Caatraets  ATOi  6i7  930  aad  AF04  695  169 

Uaclassified  report  • 

Oaseriptarss   aoata  processiag  systaas, 
Digital  coapatars,  Data  storage  systaas.  Data 
traasaission  systaas.  Taleaeteriag  data, 
Satallitas  (Artificial),  Traekiag. 

Oasiga  criteria  are  givaa  for  augaeatatioa  aad 
racoafiguratioB  of  tka  data-haadliag  equipaeat 
af  tka  Satallita  Test  Aaaax  (STA)  under  tke 

5'?!"«f"  '"«"■•   Tkay  are  aa  aaplif ication 
!f  «•  "t   '•''*•■  •'  t«««  Deilga  Criteria  for 
tka  Data  Sabavstaa  of  tka  Satellite  Coatrol 
Faellity  (SCF)  described  ia  Appaadix  G  of  Aaro- 
•paea  Report  No.  T0»-930(21 10)-l .   Tka  data 
sabaystaa  described  sapports  tke  satallita  eoa- 


troi,  acqaisitioa,  traekiag.  eeaaaadtag,  talaa- 
atry.  aad  STA  coatrol  operatieas  as  raqairad 
for  eack  applieable  project.   It  will  be  ia- 
tegrated  witk  tke  tiaiag  sabsystaa.  eaatrel 
eoatrol  eeateles,  aad  tka  iatar-  aad  iatra- 
focillty  coaauBicatioBS  subaystaas.   (Aatkar) 

AO-iO*  2U    01 T.   30 
(TISTP/FR)  OTS  price  #3.60 

Texas  A.  aad  H.  Coll.,  College  Station. 
INFLUENCE  OF  VERTICAL  MOTION  ON  THE  SATONIOS 
ROTOH  CURRENT  METER 
Jj  "oy  J-  Gael.   1  Feb  63,  29p.  R63  iT 

Uaclassified  report 

Descriptors:   aMeters.  Oceaa  earraBts.  Tests. 

Celibratiea.  ' 

Caatents: 

latroductloa 

The  test  facility 

Experiaeatal  aodels 

Threskold 

Steady  state  calibratian 

Influence  of  stand-off  rods 

Influence  of  tilt 

Surface  rougkness 

Response 

Influence  of  vertical  aatiaa 

Cenclusiaas 


A0-it04  285     Biv.   30,  8 
(IISTA/LSK)   OTS  price  $1.10 

General  Electric  Co.,  Utica,  N.  Y. 
0RC-139A  AEROSPACE  GROUND  EQUIPMENT  (AGE)  AND 
QRC-139A-(T)  AGE  EQUIPMENT. 

Monthly  progress  rept.  ao.  U.  9  Apr-9  May  63. 
13  May  63,  7p. 

Contracts  AF33  60i;  39U3  aod  AF09  603  0935 

Uaclassified  rapert 

Descriptors:   •Radar  traasaitters ,  •Spectrua 
aaalysers.  Radar  Jaaaiag,  Broadband.  Frequency 
shift  converters,  S  band.  L  band.  Huaidity. 
Radio  interference.  Ground  support  equipaaeat 
Enviroaaeatal  tests,  Test  sets.  ' 

A  description  is  presented  of  work  accoaplisked 
on  the  design,  developaent  and  First  Article 
(qualificatiea)  tastiag  of  a  Broadbaad  Spectrua 
Aaalyser,  Coaverter-Measuriag  Freqaeaey  •  S'  , 
aad  Converter-Measuring  Frequency  • L*  .  (Author} 


AD-iC^  382 
(TISTE/JMS) 


Div.       30 
OTS   price  $7.60 
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Houston  Engineering  Research  Corp.   Texas 
EVALUATION  AND  MODIFICATION  OF  EXISTING  PROTO- 
«!e.,?*''*'"^  CALIBRATION  SYSTEM  FOR  PRESSURE- 
MEASURING  TRANSDUCERS.   VOLUME  I.   TECHNICAL 

Final  techaical  rept., 

by  Joseph  L.  Schweppe.  Jaaes  L.  ■iUiaas.  Arthur 

H.  McMorris.  aad  M.  Ray  Busby.  Mar  63.  70a. 

Contract  AFO^  611  8199.  ProJ .  3850BPSN3850 

Task  38506 

RTD  TDR63  9.  ».  1 

Oaclassified  report 

Descriptors:   •Pressure  gages.  •Traasdueers . 
•Digital  coaputers,  Shock  tubes,  Aaalog  to 
digital  converters,  Puached  cards.  Photographic 
laages,  Caaeras.  Frequency,  Test  aethodi. 
Calibration.  Prograaaiag  (Coaputer). 

The  work  was  uadertakea  witk  six  specific  goalst 
n;  to  evaluate  tke  pressure  traasdueer  caiibra-  , 


«a'l 


tiea  facility 
deteraine  wka 
required  to  p 
tystea  witk  a 
processiag  fo 
aodi  f icat  ioas 
to  fiad  and  J 
for  deteraitti 
pressure  traa 
froa  traasien 
aad  Justify  r 
deteraiaiag  t 
bssed  OB  tke 
teristics,  aa 
to  perfora  tk 
aetkod.  Volu 
results  of  tk 
coaclusioBS  a 
(Aatkor) 


at  Edwa 
t  aiaor 
rovide  a 
a  output 
raats.  ( 

aad  tes 
ustify  r 
Bg  tke  d 
sducer  b 
t  respon 
igorous 
ke  iaput 
output  d 
d  (6)  to 
e  coaput 
ae  I  of 
e  eatire 
ad  recoa 


RESEARCH  AND  RESEARCH  EQUIPMENT  -  Division  30 


rds  Air  Force  B 
aad  aajor  aodif 

kigkly  accurst 

coapatible  wit 
3}  to  aake  appr 
t  tke  resulting 
igorous  aatheaa 
ynaaic  characte 
ased  on  inforaa 
le  aeasureaents 
aatheaatical  ae 

fuBctioa  to  a 
ata  aad  the  dya 

develop  coaput 
atioBs  for  esch 
this  report  sua 

prograa  and  pr 
aendations  for 


iakie,  (2)  to 
'i  :lat  ions  were 
>cal  ibrat  ion 
•IBM  data 
rolled  ainor 

kystea,  (4) 
ittcal  aethods 

latics  of  a 
it|^B  obtained 
1(5)  to  fiad 
ttibds  for 
trkasdacer 
laalc  charac- 
Ler  prograas 
iatheaat ical 
■<riaed  the 
eiants  both 
fi  iare  work. 


AD-i04  383     Div.   30 
(TISTE/JMS)  OTS  price  $3.60 

Heaston  Engineering  Research  Corp.   T« » 

EVALUATION  AND  MODIFICATION  OF  EXISTlHiPROTOTYPE 

DYNAMIC  CALIBRATION  SYSTEM  FOR  PRESSURE-MEASURING 

TRANSDUCERS.  VOLUME  III.  COMPUTER  PROGRAMS 

Fiaal  technical  rept.. 

by  J.  L.  Schweppe,  J.  L.  Hilliaas.  A. 

ReMorris.  aad  M.  R.  Busby.  Mar  63,  33|>| 

Contract  AFO^  611  8199.  ProJ.  3850BPSN  850 

Tsik    38506  ^"^        * 

RTD  T0R63   9.    vol.    3  Uaclassified    reUort 


Pi  eg 


'1  I 


Descriptors:   •Pressure  gages.  •Trankd 
•Digital  coaputers.  Puached  cards.  . 
languages.  Photographic  iaages,  Data 
systaas.  Calibratioa.  Prograaaiag  (C 

The  Traasfer  Fuactioa  Approxiaat ion  Pr 
i«  aa  IBM  7909  FORTRAN  prograa  which  w 
the  approxiaate  traasfer  fuactioa  for 
pressure  traasdueer  systea  froa  the  sy 
respoase  to  a  step  iaput.  Input  data  i 
graa  coataias  inforaatioB  which  specif 
eesditioas.  inforaatiea  which  defiaes 
rsage  aad  deasity  for  the  approxiaat ioi 
foraatioB  wkiek  specifies  tke  aaplitudv 
iloe  respaase  at  eack  of  a  auaber  of  ei| 
spaced  saaple  poiats  ia  tke  t iae  doaai 
•■tput  data  froa  tke  prograa  coataias 
tude  and  pkase  of  tke  approxiaate  traa 
tioa  for  the  traasdueer  systea  at  equa 
poiats  ia  the  frequeacy  doaaia.  Hith  a 
ficatioas,  the  prograa  is  adaptable  to 
Ita  which  requires  the  coaputatioa  of 
iystea's  traasfer  fuactioa  froa  its  tii 
to  a  kaowB  inpat.  The  prograa  has  been 
iiae  response  data  for  an  aaalytically 
degree-of-f reedoa  systea  excited  by  a 
r»e  results  af  these  tests  indicate  tk 
ciraey  of  the  approxiaate  traasfer  fuui 
deierained  by  the  data  saapliag  frequei 
•••It  range.  For  saapling  frequencies  g 
»*e»ty  tiaes  the  highest  frequency  of 
•  data  range  which  includes  the  tiae  r( 
0Q«'  P«*»t  •!  which  the  tiae  response  I 
99J  of  its  fiaal  value,  the  approxiaatt 
lasctioB  was  found  to  be  within  .5%   of 
'•iue.  (Author) 


*D-iOA  384      Div.   30 
(TISTB/JM)  OTS  price  |3.60 

"•••ton  Engiaaaring  Research  Corp..  HoJitoa. 
Texas.  |]    ' 

EVALUATION  AND  MOOIFICATION  OF  EXISTING  PROTO- 
TYPE DYNAMIC  CALIBRATION  SYSTEM  FOR  PRESSURE-  * 
JEASUHING  TRANSDOCBRS.  VOLUME  II   OPERAtING 
rROCEOURES. 
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Final  technical  rept.. 

by  J.  L.  Schweppe,  J.  L.  Hilliaas.  A.  H 

McMorris,  and  W.  R.  Busby.  Mar  63.  29p. 

Contract  AF04  611  8199,  ProJ.  3850BPSN3850. 

Task  38506 

RTD  TDR63  9.  vol.  2    Unclassified  report 

Descriptors:   •Pressure  gages.  •Transducers 
Shock  tubes.  Test  equipaeat  (Electronics) 
Test  aethods,  Caaeras,  Aaalog-to-digital 
coavartars.  Frequency,  Piezoelactrie  trans- 
dacars.  Strain  gages.  Calibratiaa. 

The  equipaeat  used  in  the  Edwards  AFB  Oyaaaie 
Calibration  Facility  is  described.   The  report 
explaias  the  dynaaic  calibration  procedure  aad 
gives  detailed  equipaeat  operatiag  iastruetioas 
A  shock  taba  is  used  to  excite  the  traasdacar 
BBder  test.   A  flow  diagraa  and  detailed  explaaa- 
tion  of  shock  taba  utiliaation  is  presented   The 
data  racordiag  systea  is  diagraaaed.  in  correct 
operatiag  arrangeaent.   In  this  group  of  equip- 
aent  there  are  two  blast  velocity  gages  which  are 
used  to  aaasare  the  velacity  of  the  shock  wave. 
These  gagas  are  placed  ia  ports  oa  top  of  the 
•hock  taba  ia  the  test  sectioa.   The  leads  froa 
the  blast  velocity  gagas  are  coaaected  to  a 
Berkeley  tiaa  iaterval  aeter.   The  electrical 
pu  se  fraa  either  oae  or  tke  other  of  tke  blast 
velocity  gagas  is  also  ased  te  trigger  tka  oscil- 
loscope sweep.   A  Polaroid  caaera  is  used  to 
pkotograph  the  test  transducers  eatput  on  the 
scope  sereea.   The  Flying  Spot  Analog-to-Digi tal 
Coaverter  reads  the  transducer  response  as  re- 
IVrll    ,V    ;  P^^^'fl^P^ic  transparency  and  con- 
verts the  fila  record  to  digital  fora.  The  digital 
inforaatiea  is  recorded  oa  IBM  cards  aad/or  «  .J- 
od  paper  tape.  Output  data  rate  is  40  cards  Jer 

VJV,1   ""•■  f''""'*"0  «•'«•  ■■<«  •  MxIauB  of  300 
poiats  par  aiauta  otherwise.   (Author) 

AD-404  385    Div.   30 
(TISTP/JEA)  OTS  price  $4.60 

ITT  International  Electric  Corp..  Paraaas   N   J 

STRATEGIC  AIR  COMMAND  CONTROL  SYSTEM  uHl) 

Monthly  test  progress  rept.  21  Jan-20  Feb  63. 

20  Mar  63,  42p.  20130:  20 

Contract  AF19  626  8 

ESD  TDR63  301  Uaclassified  report 

Descriptors:   •Strategic  Air  Coaaand,  'Data 
processing  systeas.  Data  transalssion  systaas. 
Checkout  equipaent.  Operation,  Test  aethods. 
Display  aysteas,  Coaaunlcation  systeas.  Data 
storage  systeas.  Reliability,  Pragraaalng 
(Coaputers),  Coatrol  systeas. 


Infaraatlaa  an  testing 
tiae  period  froa  21  Ja 
is  presented.   Inforaa 
stones  in  the  465L  Sys 
stones  were  grouped  by 
and  then  further  organ 
teas  and  coaparable  co 
testing  activities  whi 
■ay  of  tke  allestones 
Test  Plaa  are  describe 
with  related  testing  a 
leas  are  highlighted  f 
aid.   The  Systea  Test 
fectlvely  for  deaonstr 
and  real  tests  on  eqai 
Data  froa  these  tests 
465L  Systea.   Activltl 
Trarsalssion  Subsystea 
On-site  checkout  of  th 
way  I  two  BDLCC's  are  a 
checkout;  on-site  acce 
on  eight  RCC's;  aad  po 
alsslon  Sabsystaa  late 
are  subaltted.   (Autbo 


tke  46$L  Systea  for  tke 
nuary  to  20  Febraary  1963 
tion  is  reported  for  alle- 
tea  Test  Plan;  tkese  aile- 

centrals  and  other  titles, 
ised  according  to  subsys- 
llective  designations.  The 
eh  were  net  attribatable  to 
prescribed  in  the  Systea 
d  in  paragraphs  associated 
ctivities.   Observed  prob- 
er inforaation  aad  possible 
Facility  (STF)  is  ased  af- 
ations,  siaalated  tests, 
paent  installed  in  the  STF. 
are  used  in  pleas  for  the 
OS  groaped  ander  tke  Data 
I  include  tke  following: 
e  EDTCC  at  Offutt  ia  under 
laost  ready  for  oa-slte 
ptaace  testing  was  coaplated 
rtions  of  tke  Data  Treat- 
gratioa  Test  Specif Icatiaa 
r) 
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AD-404.  515      DlT.   30 
(TISTE/JBM)  OTS  prie*  |8.10 

Naval  ■•••ireb  Lab.,  ■•■biigtaa,  0.  C. 

1962  ANNUAL  lEPOIT. 
1962,  79p. 

U*classlfi«4  rtp«rt 

0*serlpt*rtt   •Naval  rasaareb,  •Scleatifle 
raaaareb,  vNaval  rataareb  labaratorlei,  Aatra- 
pbjralet,  iatallargr,  Aatroaaay,  Mecbaniet, 
Cbaalttrjr,  Optica,  Salld  atata  pbyiica,  Radia 
eamaaleatlaaa  aystaaa,  Electraalca,  Naclaar 
pbyalca,  Oeaaaalafy.  Saaad. 

Oaclaaalflad  taebaleal  aecaapllsbaaata  of  tba 
D.  S.  Naval  laaaareb  Labaratar);  darlag  tba 
Calaadar  Yaar  1962  ara  rapartad.  Tbla  rapart 
•baald  aarva  ta  glva  tbaaa  aba  ara  aafaalliar 
vitb  tba  Labaratary  a  geaaral  caacept  af  NILia 
varlad  aetlvitlea  aad  capabllltiaa.   Tbara  ara, 
aa  af  tba  elaae  af  tbe  yaar,  laaa  375  raaaareb 
prableaa  Hated  aa  enrraat  and  active.   Tbey  vary 
fraa  laaf-tara  baalc  laveat igatloaa  ta  abart- 
ten  evalaatioas  af  particular  davlcea  ar  caa- 
capta.   Ta  atteapt  ta  aaaaara  pragraaa  aa  all  of 
tbaaa  aoald  be  tadlaaa  ta  catalag  aad  aaaraaa  ta 
review.   Tba  aadaavar  baa  baea,  ta  aelect  a  few 
aatataadlag  projacta  la  aaeb  af  NIL's  twelve 
flelda  af  raaaareb  effart  aad  ta  deicribe  theie 
aa  axaaplea  af  tbe  klad  af  wark  belag  daae  la 
eacb  fl.ld.   (Aatbar) 


AD-i04  577      Div.   30.  17, 
(TISTI/KI)  OTS  price  M.10 


U 


Caaaral  Electric  Co..  Claciaaati,  Ohio. 

RESEARCH  AND  EVALUATION  OF  NATERIALS  FOR  THERHO- 

COOPLE  APPLICATION  SUITABLE  FOR  TEMPERATURE 

■EASUREIENTS  UP  TO  ilSOO  F  ON  THE  SURFACE  OF  GLIDE 

REoENTRY  VEHICLES. 

Rapt. ,  15  lar  62-1 5  iar  63, 

by   I.    C.    Kablaaa.    Nay   63,    75p. 

Coatract  AF33  657  8^72,    ProJ.    7351.    Taak   735101 

ASO  TDR63  233 

Oaclaaalflad  report 

Mepert  oa  letalUc  ■atarlalt. 

Oetcrlptorai  •Tberaocouples 
aetali  aad  alloys.  Boron  coa 
glide  veblclaa.  Teat  faelllt 
Laboratory  faraacas.  ladactl 
ataa.  Taagataa  alloys.  Brltt 
tlaetrlelty.  Haltlag.  Oactll 
laaalatloa.  Resistance  (Elec 
caaataa,  aaaafactBrlag  aetho 
alloya,  Oaalaa  alloys,  Rheni 
earth  coapoands,  Oxides,  Rut 
Rbodiua  alloys,  Platinua  all 
alloys,  Berylllua  coapoaads, 
poHBds,  Hafalaa  coapoanda.  M 
taaparatara  raaaareb. 


*Heat-reslttaat 
ipoands.  Boost-' 
las,  Faraacas, 
OB  baatlag,  Tang- 
leaasa,  Tbarao- 
Ity.  Electric 
trlcal),  Zlr- 
ds,  Irldlaa 
ua  alloys.  Rare 
healua  alloys, 
oys,  Holybdaaaa 
Tborlaa  coa- 
tarlala.  High 


Tba  tbarsMelactrlc  oatpat  veraas  teaperatara  of 
a  i/I  -  26la  tberaocoaple  was  aeasared  to  5800  F. 
Tberaealaetrlc  saasltlvlty  was  relatively  high 
over  tbe  eatlre  teaperature  range.   Tberao- 
elactric  oatput  oa  aew  tberaocoaple  systeas 
varaaa  teaperature  was  alao  aaasared  with  ra- 
apact  to  M  -  26Be  coaaerclal  wire  for  Re.  Re  - 
6N.  la  -  9*,  Re  -  12».  Re  -  15N.  Re  -  10Rb,  Be  - 
5Ra.  Ra  -  lotb.  Re  -  201b.  Ra  -  lOPt.  Re  -  30Ir. 
la  -  5Ha,  la  -  100$,  la  -  200a,  Ho.  lo  -  101. 
■a  -  201,  Ma  -  101a,  Ir  -  20le  alloy  aatarlals. 
Of  tba  allays  atadlad.  la  -  lORu  aad  Re  -  12« 
abaw  tba  greatest  pataatlal  far  blgb-taaparatara 
tberaocoaple  appllcatloa.   Tba  oxides,  BeO,  Tb02, 
aad  Ilf02,  are  coaparad  as  alactrleal  lasalaters. 
Beryllla  Is  best,  bat  wltb  proper  gaoaatry  Tb02 
aad  Hf02  weald  alaa  ba  aatitf aatary.  (Aatbar) 
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AO-^0^  591        Dlv.   30,  5,  12 
(TISTE/OHO)  OTS  price  $1.60 

Syitea  Developaent  Corp..  Santa  loaica.  Calif. 
I60it-PICE  SIMULATION  PROGRAM  OPERATING  INSTRUC- 
TIONS (MILESTONE  VII)  DATA  REDUCTION  AND  OUTPUT 
PROCESSING  SYSTEM, 

by  P.-T.  Kastaaa.  31  Oct  62,  lOp.  Tl  L73it  Oil  00 
Caatract  AF04  695  iO 

Uaelasslfied  report 

Descriptors!   •Prograaaiag  (Coapaters). 
'Satellite  aetworks,  'lastractioa  aaauals. 
Data  processiag  systeas.  Puacked  cards.  laput- 
output  devicea. 

Reports  that  tbe  data  reduction  aad  output 
processiag  systea  is  used  ta  pracesa  tbe 
iaput/output  tapes  writtea  by  SIPS  (siaulated 
iaput  preparatioB  systea)  aad  lOSIM  ia  the  160^- 
PICE  siaalatloa  systea  aad  lists  tbea  ia  a  read- 
able aad  aeaaiagfal  foraat  with  ideatifyiag 
iaforaatioa.  (Aatbar) 

AD-^Oi  619     Dlv.   30 
(TISTM/AW)  OTS  price  $8.10 

Cornell  Aeronautical  Lab.,  Inc.,  Buffalo.  N.  Y. 
AN  EVAPORATING  FILM  CALORIMETRIC  ENTHALPY  PROBE, 
by  F.  C.  Haas.  Feb  63,  80p. 

Contract  AF33  657  7774,  ProJ.  7063,  Taak  7063  01 
ARL  63  47  Oaclaaslfied  report 

Descriptors:   •Enthalpy,  •HIgb-teaperature 
research.  Gases.  Flla  cooling,  Instruaent at  Ion. 
Deteralnatlon,  Measureaent,  Calor laeters. 

A  ealorlaetrle  enthalpy  probe  of  aaall  alaa,  cap- 
able of  continuous  operation  In  a  high  teapera- 
tara. high  heat  flax  envlronaent,  such  as  an  arc. 
Is  described.   The  Instruaent  operates  by  re- 
aovlng  a  saaple  froa  a  hot  gas  streaa  and  cooling 
It  by  evaporative  flla  cooling  antll  tbe  teapera- 
tara of  the  gas  saaple  Is  low  enough  for  aeas- 
areaent  by  canventlonal  aeens.   Tbe  coaposltlon 
of  the  cooled  gas  saaple  Is  aeasared  and  the  total 
enthalpy  of  the  hot  gas  entering  the  Instruaent 
Is  deteralned  by  an  energy  balance  technique. 
Tbe  structure  of  the  Instruaent  aay  be  aalntalacd 
at  a  tolerable  teaperature  level  by  forced  con- 
veetlve  cooling  or  by  evaporative  flla  cooling. 
The  Instraaent  has  been  coaparad  for  accaraey 
with  gas  teaperature  aeasuraaents  aade  by  coa- 
ventlonal  tecbniqaea  at  teaperatares  between 
2100  and  4300  R.   These  tests,  aalng  nitrogen 
as  tbe  test  gas  aad  water  aa  tbe  evaperatlve 
coolaat,  have  ahown  an  average  deviation  of  2.3)1 
between  tbe  aetbods  of  aeasnreaent.   An  instru- 
aent with  an  outside  diaaeter  af  0.1  In.  has  beea 
fabricated  and  tested.   This  tnstraaeat  is  de- 
signed to  aeasnre  an  enthalpy  of  15,000  Bta/f. 
To  ceapleaent  the  enthalpy  deteralnatlon  inatra- 
aent,  an  Instruaent  for  coatiaaoes  aaasareaeat 
af  the  oaa-aaaple  coapealtiaa  has  beea  developed. 
(Aatbar) 


AD-4OA  653     Dlv.   30.  25 
(TISTP/FEM)  OTS  price  $2.00 

Naval  laaaareb  Lab.,  Maabiagtoa.  D.  C. 

A  COLLECTION  OF  FORTRAN  PROGRAMS  FOR  CRYSTAL 

STRUCTURE  ANALYSIS. 

by  H.  G.  Naraeat.   29  Apr  63.  71p. 

NRL  5885 

Uaelaaaiflad  report 

Deacriptarat   •Prograaaiag  (Coapatora).  "Cryatal 
■tructura.  Digital  coapaters.  Least  aqaaraa 
aetbod,  lapat-oatpat  devices.  Puacbad  earda. 
Data,  Cryatala,  Coatrel  aaqaeaeea.  Matbaaatlcal 
aaalyiia.  X-ray  dlffraetlaa  aaalyala.  Pragraa- 
■lag  laagaagas. 


Descrlptioas  aad  opera 
collectioB  of  geaaral 
to  various  phases  of  e 
■ith  coaputers  are  pre 
deae  la  FORTRAN  II  laa 
aad  7090  aacbiaas.  Tb 
prograas  has  beea  deal 
tbe  aatpat  of  tbe  aate 
graa  XRDDR  (H.  G.  Nora 
Data  Reductioa  Prograa 
NRL  Report  5739,  Feb. 
froa  special  tape  is  r 
Buabers  are  assigaed  s 
the  beginnings  of  the 
it  is  required  that  th 
It  Is  Bufficieat  to  ch 
stateaeat  card  aad  tbe 
preseated  ia  this  repo 
writtea  for  use  with  t 
systea.   (Author) 


RESEARCH  AND  RESEARCH  EQUIPBiIENT  -  Division  30 


tlag  iastraeti«» 
utility  progra^l 
rystal  atracta^a 
saatad.   All  c«« 

gaage  for  32K  4f 
e  data  Iaput  t^ 
gaad  to  ba  coap« 
aatle  data  redae 
eat .  Ab  X-Ray  p| 
for  the  IBM  7^4 
1962).  Hhere  d« 
eqnired.  the  Ida 
yaboUc  deslgaM 
FORTRAN  progra^a 
ese  tape  auabeiji 
aage  oaly  tbe  0I4 
a  recoaplle.  £4 
rt.  tbe  prograaji 
be  IBM  7090  IB  I 


AD-404  654     Dlv.   30 
(TISTP/JM)  OTS  price  $1.10 

Systea  Developaent  Corp.,  Santa  Monic 

MODIFICATION  TO  COPIl  FOR  12XX. 

by  Billie  Rhae  Pruett  aad  J.  B.'  Muas 

ip.  TM786  000  GO 
CoBtract  AF04  695  10 

Uaclassified  r 


i.    Calif. 
5  Nov  62. 


OK 


iport 


e  rs 


). 
Aa 
rka. 


>^    (LHSC) 

the  12XX 
I  Corpora- 
aeries, 
trol  for 
features 
lato 


ni 


ol 


UastafssoB. 


Descriptors:   •Prograaaiag  (Coaput 
Control  sequences,  Magnetic  tape,  D 
processing  systeas.  Satellite  netwo 
^  Display  systeas. 

Lockheed  Missiles  and  Space  Corporati 
Has  the  iategration  responsibility  fo 
flight  series.  When  Systea  Developae 
tioB  becoaei  responsible  for  the  12XX 
it  Mill  be  converted  to  the  COPII  (Co 
Operational  Prograas)  Systea.  Outlin 
in  the  12XX  COP  that  aust  be  integrat 
the  COPII  Srstea.   (Author) 

AD-^04  656     Div.   30 
(TISTE/JMS)  OTS  price  I4.6O 

Kiruna  Geophysical  Observatory  (Swedei 

AUDIO-  AND  SUBAUDIO-FREOLENCY  ELECTROIIAGNETIC 

RADIATION  AT  HIGH  LATITUDE. 

Final  rept., 

by  Air  Egeland,  Sven  Olsen,  and  Georo 

25  Mar  63,  2^p.  " 

Coatract  AF61  052  6OO,  Task  1  aad  2 

A^CRL  63  475 

Unclassified  rcjifort 

Descriptors:  •Electroaagoet ic  waves 
frequency.  Background,  Spectrua  anal 
Extreaely  low  frequency.  Radio  inter 
Very  low  frequency.  Teaperature,  Aat 
Radio  receivers.  High  altitude,  Maas 

nactuatloas  ia  the  aadlo-  aad  sabaadl 
frequency  range  have  been  extensively 
I-Band  eaissiens  at  gyro  frequencies  oT 
JoBospheric  ions  afld  hiss  freqaeBcies 
aany  eaission  bands,  which  are  quite  d 
froa  the  noraal  back-grouad-s ignals  bb^  _ 
tained  as  strong  enhanceaents  in  portions  of  the 
ipectrua.  have  been  recorded.   These  lUter 
Observations,  with  special  eaphasis  onUhe  700 
epi  eaission  baad,  are  reported  and  discussed. 
*il  the  oaissioBS  at  700  cps  are  probab3y 
c«Mied  by  the  saae  physical  process  or  processes 
It  is  coBsidered  probable  that  these  eiilssloas 
coBsist  of  alectroaagaatic  radintioa  wlilch  is 
propagated  in  the  extraordinary  aode  albng  the 
'""as  of  force  of  the  earth's  aagaetic  I  field. 
'»•  hypothesis  that  the  700  cps  sigaali  are 
flanerated  outside  tbe  E-layer,  by  the  4^rival 
protons  is  discussed.   (Author) 
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ADHO4   657  Div.      30 

(TISTP/FEM)    OTS   price  fl.lO 

co'Jn'cSiriJKSInSN"'*-*  "■^'  ""*"•  '''"' 

iiilz  Sao'ss'"  "'  '•  '•  ""•"•  ^° ''''  ^^' ''- 

Contract  AFO4  695  40 

Uaclassified  report 

Descriptors:   •Data  storage  avsteas,  •Coaputer 
storage  devices,  Prograaaiag  (Coaputers), 
Coatrol  aequeuces.  Satellite  aetworks,  Hagaetle 
core  storage.  Magaatlc  corea. 

Ir?««S'"  Portloa  of  core  froa  apprexlaately 
754OOB  to  77777B  is  BOW  used  by  the  COPII  (Coa- 
trol for  Operatioaal  Prograas)  Systea  for  the 
directory  aad  other  tables.   Soae  fuBctloas  la 
the  systea  either  require  all  of  core  froa 
10000B  to  77777B  or  are  very  claae  to  requlrlag 
the  area  aow  used  for  tbe  directory.   (Author) 


ADn404  658     Div.   30.  12 
(TISTP/FEM)  OTS  price  $2.60 


Syatea  Developaeat  Corp..  Santa  Moalca,  Calif. 
1604  SIMULATION  PROGRAM  DESCRIPTIONS.   MILESTONE 
11,  TRACKING  DATA  PAPER  TAPE  GENERATION  ROUTINE 
(SRADTPE)  , 

by  P.  T.  Kastaaa.   15  Mar  63.  23p.  TM  L734  037  00 
Coatract  AFI9  628  I648  *   --   v~ 

Uflclasslfied  report 

Descriptors:   •Digital  coaputers,  •Data 
processiag  systeas.  •Prograaaiag  (Coaputers), 
Teleaeteriag  BBteBaas.  Satellitea  (Artificial). 
Tracked  vehicles.  laput-output  devices.  Coa- 
trol sequeaces.  Data  atorage  systeas.  Satellite 
aetworks,  Trackiag,  SiaalatioB. 

SRADTPE  (Trackiag  Data  Paper  Tape  Geaeratlaa 
RoutlaeJ  provides  a  siaalatloa  capability, 
which  will  produce  trackiag  data  oa  paper  tape 
for  uaaugaeated  trackiag  stationa.   These  data 
are  intended  to  represent  the  actual  data 
geaerated  by  various  aatennas  during  vehicle 
pass-over  far  a  glvea  statloa,  vehicle,  aad 
revolutloa  aaaber.   (Author) 


AD-404  689     Dlv.   30 
(TISTP/WH)  OTS  price  II.IO 

Systea  Developaeat  Corp.,  Saota  MoBica.  Calif. 
1604  SIMULATION  PROGRAM  DESCRIPTIONS.  MILESTONE 
11.  SIMULATION  RESET  ROUTINE  (SIMRESET) . 
by  P.  T.  Kastaaa.  22  Mar  63,  5p.  TM  L734  029  00 
Contract  AFI9  628  I648 

Unclassified  report 


Descriptors; 
•Siaulation. 


•Prograaaing  (Coaputers). 


SIMRESET  (Siaulation  Reset  Routine)  will  read  a 
Reset  Tape  ob  one  tape  unit.   However,  SIMRESET 
will  not  check  for  record  length  errors.  SIMRESET 
is  a  special  purpose  aodification  utillxed  by  the 
siaulation  prograas.   (Author) 


AD-404  691     Dlv.   30 
(TISTP/JM)  OTS  price  $1.10 

Systea  Developaent  Corp.,  Santa  Monica.  Calif. 
1604  SIMULATION  PROGRAM  DESCRIPTIONS.  MILESTONE 
11.  SIPSA  TABLES  AND  STORES, 

by  J.  D.  SoloaoB.  18  Mar  63,  4p.  TM  L734  030  00 
Coatract  AFI9  628  I648 

Uaclassified  repart 
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Daacriptorti  •ProgrtMlag  (Coaputers). 
•Satellite  ■•tMorks.  Traekiuff,  Data  pro 
lag   ayttMs,    lapat-aatpat   davlcaa 


pro«*aa-> 


Kaitlflaa  tlia  aabraatiaai  aaad  for  SIPSA  (Siau- 
latod  lapat  Proparatlca  Systoa  for  Aaoaoatatloa) 
Tabloa  aad  Storoa.   (Aatkor) 

AO-<tO^  692     Dlv.   30 
(TISTP/VH)  OTS  prieo  $8.10 

Systoa  Oorolopaoat  Corp..  Saata  Monica.  Calif. 

CO«PUTE«  PI06IAM  ACCEPTANCE  SPECIFICATIONS  FOI 

THE  116X  PLIGHT  SUPPOBT  TAPE  MILESTONE  6. 

by  T.  D.  Coart  aad  G.  B.  Oaat.  8  Mar  63,  83o. 

TM  L  1080  000  00 

Coatract  AF19  628  16^8 

Uaclassifiod  raport 

Ooseriptors:   •Digital  eoapators.  •Prograaaiag 
(Ceapatora),  •■a«aotic  tapo.  Satollitot 
(Artificial). 


AO-^0^  693     Dl»,   30 
(TISTP/JW)  OTS  prieo  |1.10 

Syatoa  Derolopaeiit  Corp..  Saata  Heaiea.  Calif 
160X  SIMCLATION  PI06RAM  DESCRIPTIONS  MILESTONE 
«;»J?*"^'**^  «EPO»T  PROCESSOR  FOR  AUGMENTATION 

by  J.  0.  SoloaoB.  13  Mar  63.  TM  L73i  021  00 
Coatract  AFI9  628  16^8 

Oaelasalfiod  report 

Doseriptortt   •Prograaalag  (Coaputora).  •Satel- 
lite Botvorks,  Traekiag,  Data  procosaiag  syt- 
t#Ba.  lapat-eatpat  doricos. 

STM  (Traekiag  Report  Processor  for  Augaoat atioa) 
Is  Bsod  to  oatpat  traekiag  reports  prerioasly 

J?!!r'/J?  ■"•'  '•"*•«'•««  ••  ■•9««tle  tape  by  tke 

SIPSA  (Siaalatod  lapat  Proparatioa  Systoa  for 

VMrn!i"U,''!]-"'!**'-   ""'  "•  P'«>c««i»<l  for  tke 
VKILORT.  TLM18.  Aaglo  Tracker.  TELDATA.  PRELORT 
aad  Disk-oa-Rod  aatoaaas.   (Aathor) 


AO-^Oi  69i     DIr.   30 
(TISTP/JW)  OTS  price  |3.60 

rniir^J-S*!!!*""'*  '^"^"  ^"*"  ■«»»ca.  Calif. 
S2!',"^'  PIOGRAM  ACCEPTANCE  SPECIFICATIONS  FOR 
THE  1161  FLIGHT  SUPPORT  TAPE  MILESTONE  6 

TM  L1080  000  OOA  ^ 

Coatract  AFI9  628  16^8 

Unclassified  report 

Ooseriptors:   •Data  processiag  syatoas, 
Prograaaiag  (Coapators).  Satellite  aetvorks. 
Tracking.  Specif icatioas. 

Tbis  report  prosoats  aodification  pages  for 
TM  L1080  000  00.  'Coaputor  Prograa  Accoptaaco 
Speelflcatioas  for  tke  116^  Flight  Support  Tape 
MilostOBo  6.'  dated  8  Marek  1963.  (Aatkor) 


A0--C04  695      Oit.   30.  8.  1M 
(TISTP/JM)  OTS  price  $1.10 

Systoa  Develepaeat  Corp.,  Santa  Monica.  Calif 
SAGE  UNIQOE-TO-SITE  ENVIRONMENTAL  DATA  AND 
EQUIPMENT  ASSIGNMENTS  MINOT  ADS 


by  D.  M.  McDaaiel.  22  Mar  63,  $p. 

TM  A0C820  293  OOA 
Coatraet  AF19  628  16^8 

Oaelaasifiod  report 

Descriptorsi   -Air  coatrol  eeaters.  'Early 
waraiag  systoas.  Air  Defease  Coaaaad,  Aatl- 
aircraft  defease  systoas. 


AD-^Oi  696      Dif.   30,  8.  18 
(TISTP/Jb)  OTS  price  |1.60 

Systoa  Oorolopaoat  Corp.,  Saata  Moaica,  Calif 
SAGE  UNigUE-TO-SITE  ENVIRONMENTAL  DATA  AND 
EQUIPMENT  ASSIGNMENTS.  PORTLAND  ADS. 
by  D.  M.  McDaaiel.  9  Apr  63,  15p. 
TM  ADC820  252  OOA 
Coatract  AF19  628  16^8 

Unclassified  report 

Descriptors:   "Air  coatrol  eeaters,  "Early 
waraiag  systeas.  Air  Dofoaso  Coaaaad,  Aati- 
•Ircraft  defease  systeas. 

Preioats  chaage  pages  for  TM(A0C)-820/252/00. 
•SAGE  Uniqae-to-Sito  EaTiroaaeatal  Data  and 
Equipaent  AstigaaOBts  -  Portlaad  ADS, •  dated 
15  October  1962  are  preseated.  (Autkor) 


AD^04  697     Dl».   30.  8.  18 
(TISTP/JW)   OTS  price  $1.60 

Systoa  DoTolopaeat  Corp.,  Saata  Moaica.  Calif 
SAGE  UNIOUE-TO-SITE  ENVIRONMENTAL  DATA  AND 
EQUIPMENT  ASSIGNMENTS  SPOKANE  ADS. 
by  D.  M.  McDaaiel.  15  Oct  62,  18p!  TM  ADC820  253 

Coatract  AFI9  628  16^8 

Uaclaasifiod  report 

Descriptors:   'Air  coatrol  eeaters,  •Early 
■araiag  systoas.  Air  Defease  Coaaaad.  Aatl- 
alrcraft  defease  systeas. 

Coatalas  tke  official  SAGE  unlque-to-site  ob- 
Tiroaaoatal  data  aad  oquipaeat  assigaaoats  to 
be  used  la  adaptiag  tke  Model  9  coapator  prograas 
aad  la  Slaplex  Data  Distrlbatloa  Unit  teraiaal 
assigaaoats  for  tke  Spokaae  Air  Defease  Sector. 
\ A  u  t  k  or  ^ 

AD-4OA  699      Dl».   30 
(TISTE/OHD)  OTS  price  $1.10 

Systoa  DoTOlopaoBt  Corp..  Santa  Moaica.  Calif 
INSTRUCTOR'S  GUIDE  FOR  THE  AN/FSQ-? 
by  R.  J.  Giliasky,  M.  E.  Olsoa,  aad'o.  E. 
Rallly.   20  Mar  63.  3p.  TM1118  001  00 

Uaclassifiod  report 

Descriptors:   •Prograaaing  (Coapators), 
Indexes,  Traiaiag. 

Tke  purpose  of  tkis  docaaent  is  to  present  in 
orgeniied  fashion  tke  necessary  tools,  excladiao 
textual  aaterial.  for  a  ^-»eek  coarse  in  0-7 
codlag.   Becaase  of  the  aaturo  of  the  aaterial 
oach  rolaae  is  pabliskod  separately.   They  are' 
•s  follevs:   TM-1 1 18/001/00  -  Introduction; 
TM-1 118/002/00  -  Outline/Bibliography 
TM-1 118/003/00  -  Problea  Set;  TM-1 1 18/OOX/OO  - 
Probloa  Solutions;  TM-1 1 I8/005/OO  -  Cxaaiaat i ons . 
P.A.T.s  (Prograaaiag  Aptitado  Tests):  aad 
TM-1 118/006/00  -  Class  Problea.   Voluaos  2,  3 
aad  6  caa  bo  giron  to  tke  students  aloag  Nith'tho 
doeaaoats  listfd  i*  the  bibliography.   Voluaos  I 
•Bd  5  aust  obT»»asry  be  restricted,  aad  are 
poblishod  ia  Halted  fora.   The  coarse  as  out- 
liaod  ia  Volaae  2  has  boea  claasrooa  tested,  and 
the  order  of  prosOBtatioa  has  provoa  to  be 
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latisfactory.  Specific  areas  aay  bo 
suit  iadividual  tastes  without  alter! 
course  as  a  whole.  Dlscretioa  aast  fa 
ia  dolag  so,  howorer,  becaase  the  pr, 
■ad  exaas  presuppose  use  of  the  outll 
chroBology.   (Author) 


Ob 


Division  31 
Division  32 


odified  to 
9  the 
exercised 
I  OB  sets 

4ad 


31.    SHIPS  AND  MARIJlE 
EQUIPMENT 


AO-^03   660  Dlr.      31 

(TISTE/CRJ)    OTS   price  |2.60 


David    Taylor    Model    Basin.    Washington 

SMOOTH-WATER    TESTS    OF    MODEL  ^9*3    REPR 

A  41 -FOOT    PERSONNEL   BOAT, 

by   Kenneth    H.    Harbaagh.    Apr   63.    22o. 

ProJ.    S-F0U-02-02 

DTMB    1735 

Unclassified    r< 


>.    C. 
EVENTING 


tort 


Descriptors: 
aodels.    Ship    h 


•Boats,    Hydrodynaaics 
lulls.    Weight,    Model    t 


Tests,  using  TMB  Model  i9Ji3 ,  were  con4 
Laagley  Tank  No.  1  to  deteralne  the  p< 
characteristics  of  a  round  bilge  41-ft 
boat.  Model  resistance,  tria.  wetted 
isd  C6  rise  were  aeasured  throughout  t 
raage  for  a  nuaber  of  hull  loadings  i 
trlB  conditions,    and    appendage    conflg 


'  Ship 
Its. 

ieted  in 
rforaanc« 

personnel 
length, 
i)e  speed 
4itial 

ations. 
daditloa. 

fora. 


ut 


Coaparisoas  are  aade  with  the  desiga  w 
Itsults  are  presented  in  diaenslonless 
(Aathor) 


AD-404   299  Di».      31 

(TISTE/JBM)    OTS   price   #1.10 

Portsaeath    Naval    Shipyard,    N.    H. 
BEPORTS    ON    VIBRATION    SURVEYS   ANNUAL   SUbtalSSION 
*P'   63,    1p.  "^ 

BOSH  I  PS   9-^00    2 

Daclassifled  re 


Descriptors:  •Nuclear-powered  rosso 
•Subaariaes,  Acoastic  iapedaace.  Sea 
Ship  aaxiliary  eqaipaeat. 


32.    MISCELLANEOUS  ARTS  AND 
SCIENCES 

*l)-403    518  DIv.      32,    30 

(TISTB/AW)    OTS    price    li.OO 

r.'.ii'"'*    Scl«"0«   Foundetloa.    Washington  !   D     C 

"•»  62.  1T. 
NSF  63  5 

Unclosslfied  rep^t 

Descriptors:   •Docuaestatloa,  'Infer 
retrieval.  •Machine  translation,  Univ 
Scientific  orgaaixations,  Pattera  rec 
Speech.  Laaguage.  Artificial  intellig 
AaalysIs,  Scientific  research. 
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A0-i03  815     DiT.   32 
(TISTB/AW)  OTS  price  |1.10 

Aerospace  laferaatioa  Div.,  Waihlngtoa   D  C 

LINGUISTIC  PROBLEMS  IN  THE  DIRECTION  OF  a'   ' 

SOCIALIST  SOCIETY. 

9  May  63,  7p. 

AID  T63  58  Uaclassifled  report 

Traas.  froa  Slovo  a  slovesaost  (Probleas  of 
Linguistics),  23:4.  pp.  2U-248,  1962. 

J!t*?I*^'!"'   •Cybernetics,  •Laaguafo.  Coaaaai- 
catiOB  theory.  Coatrol,  Coaaunisa.  Social 
scioaces. 


AD-403  826     Div.   32.  30 
(TISTB/AW)  OTS  price  $4.00 

North  Aaerican  Aviation,  Inc.,  Downey   Calif 
INFORMATION  RETRIEVAL:   SYSTEMS  AND  TECHNOLOGY 
A  LITERATURE  SURVEY. 
15  Jaa  63,  272p.  SID  63  199 

Unclassified  report 

Descriptors:   •iBforaatioa  rctrioral.  •Biblioa- 
raphles,  •ladexos.  •DocaaeatatioB. 

A  survey  of  the  world's  literature  on  Inforaation 
i*Qcf'?o^."?  '•*'*•»•»  produced  between  the  years 
1951-1961  is  presented.   A  brief  description  of 
the  field  Is  given  aloag  witk  statistical  data 
OB  tke  scope  aad  growth  of  the  literature.   There 
are  1,914  refereuces  in  tke  bibliography  part  of 
tke  sarvoy  arranged  in  alphabetical  order  by  the 
author.  A  sabject  iadex  follows  the  bibliography. 
(Aether)  »  r  /• 


AD-403  889     Div.   32 
(TISTP/FR)  OTS  price  $.75 

Bioaedical  Lab.,  Aerospace  Medical  Div., 
WrIght-PattorsoB  Air  Force  Base,  Ohio 
INFORMATION.  STORAGE  AND  RETRIEVAL:  A  SURVEY 
Fiaal  ropt., 

by  George  W.  Baraard  Bad  Carl  Abbot;t.  Jaa  63. 

15p. 

AMRL  TDR63  8  Uaclassifiod  report 

Descriptors:   •laforaatioa  retrieval, 
Docuaoatatiea.  Subject  iadoxiag.  Vocabulary. 

The  field  of  iBforaatioa  retrieval,  the  aethods 
of  iadoxiag  aad  storiog  the  vast  auabor  of 
scientific  docuaeats  which  have  boea  produced 
ia  roceat  years  is  sarvoyod.   IBforaatioa  re- 
trieval utilizes  coordiaato  iadoxiag  —  that  is 
listiag  docuaeats  uader  all  the  topics  they    ' 
cootaia  aad  soarchiag  for  thea  by  two  or  aero 
teras.   There  are  two  priacipal  types  of  ladexiagt 
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AO-^Oi  107     OiT.   32 
(TISTB/AN)  OTS  priea  $3.60 

Raad  Corp.,  Saata  Moaica,  Calif. 
SOIE  APPLICATIONS  OF  OPERATIONS  RESEARCH  TO 
PROBLEMS  OF  DEVELOPING  COONTRIES. 
by  Ckarlaa  iolf,  Jr.  Apr.  63,  32p,  P2732. 

Daclasslfiad  raport 

Daieriptorit   "Oparatioaa  raaaarek.  •Political 
•ciaaca,  Eeoaoaiei,  Oecifioa  aaklag,  Foraiaa 
policy. 

Tka  asa  af  Moxitativa  aaalytieal  tackaiqaa*  ia 

daciiioB-aakiag  «itk  raga-rd  to  tka  problaas  of 
doTOloplag  coaatrias  ii  tuggastad.   Soaa  coa- 
trikatioas  ara:  raisiag  aad  tigktaaiag  tka  laval 
of  discHisioa  praeadiag  deciaioas;  aaeovariag 
aad  elarlfyiag  tka  altaraativa  ckolcas  tkat  ara 
availabla;  aad  foeaaiag  eoascioa*  attaatioa  oa 
tka  policy  'Talaas*  or  prafaraacas  tkat  ara 
iaplieit  ia  a  particular  ckoica  by  aaking  ax- 
plicit  tko  foragoaa  baaafits  actociatad  witb 
tko  availabla  altaraativaa.   (Aatkor) 


A0-i04  162 

(TIST«/LBH) 


Oiv.      32 
OTS  prica  11.60 


California   U. ,    Barkalay. 
THE   ECONOMICS   OF    EDUCATION:      A   SURVEY 
by   Barbara  WoodfiU.    Apr  63.    13p.    TR12 
Coitraet   Noar222   77,    Projl    NI047   029 

Daclaaiiflad    report 

Ooaeriptori:      •Bdaeatioa,    •Eeoaoaies.    Traiaiao. 
■aasuroaoat.    Statistical   data.    Coats,    Profos. 
sioaal   parsoaaal,    laatractars. 

*D-40i   178  DiT.      32 

(TISTP/JEA)    OTS    prica   $10.50 

Coraall    Aeronaatteal    Lab.,    lac,    Buffalo,    N.    Y. 

STUDY   OF    ATTACK   WARN  TNG-ACTtON    SELECTION         A 

■  ABNING    DECISION    STUDY. 

Fiaal    rapt., 

by  Noraan  P.  Salt  aatf  Jaiao  F.  Torres.   Apr  63. 

117p.  VP1698G1 

Coatract  OCD  OS62  138 

Unclassified  report 

Descriptors:   'Early  warning  systeas,  •Civil 
defease  systeas,  •National  defenae.  Analyals, 
■eliability,  Political  science,  Coaaunicat Ion 
tkoory.  Selection,  Background,  Correlation 
teekatqaes,  Proeesslag,  Hanageaent  engineering. 
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(Author) 


AD-^Oi  19*      Div.   32 
(TISTB/LBH)  OTS  price  |12. 50 

Gautney  and  Jones.  Washington,  D.  C 
FALLOUT  SHELTER  CONIIUN  IC  AT  IONS  STUDY 
Dec  62,  171p. 
Contract  OCD  0S62  123 

Unelaaaified  report 

Deacriptorai   •Coaaaaicat ion  systeas,  •Civil 
defense  systeas.  Shelters,  Socloaetrics, 
Psychology.  Public  opinion,  Adjustaent 
(Psychology),  United  Statea  Governaeat. 
Geography,  Networks. 


A  study  was  conducted  during  the 
through  Deceaber,  1962,  to  deters 
and  Intra-eaergency  ahelter  infer 
■enta  aad  to  propose  ways  and  wea 
the^  wkick  coald  be  ewbodled  In  a 
skelter  plaaa.   Montgomery  County 
ckosea  as  a  representative  coa^un 
•tudy  prototype.   Tke  ■ajar  ceasi 
tkis  study  was  tke  assuwption  of 
fallout  effect  oaly,  compelling  a 
County  to  reaaia  la  falleat  skelt 
period  of  approxiaately  two  weeka 
■unicatlon  requirements  necessary 
cokesion,  aad  ■aintenance  of  a  po 
of  aoae  350,000  for  the  two-week 
lag  tke  therwonucloar  attack  were 
Tkese  requlreaents,  totalling  ten 
information,  were  then  subjected 
to  deterwine  the  time  required  to 
receive,  and  relay  essential  mess 
•Ingle  leased  wire  telephoalc  net 
tke  principle  of  a  command  and  co 
cation  net.   Also  proposed  was  a 
backup  to  tke  priwary  telepkonlc 
time  analyaia  deaeastrated  that  t 
coaauntcatlon  systea  will  be  aore 
to  fulfill  all  tke  cemaunicat Ion 
but  one.   Tke  exception  Is  tke  ca 
formation  relating  to  the  aeperat 
dividual  family  members.    (Aatko 
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AD-*0i    538  Div.      32 

(TISTM/LMH)    OTS    price  $11.00 

RAND  Corp.,    Saata    Moaica.    Calif. 

RESEARCH   AND   DEVELOPMENT    IN  THE   COMMON    MARKET 

VIS-A-VIS  THE  U.K..  U.S..  AND  O.S.S.R 

by  Araold  Kraaisk.   Hay  63,  135p.  P  27*2 

Uaclassified  report 

Descriptors:   •Coaaerce,  Political  scieace. 
Industrial  productioa,  ladustrial  procureaeat 
Economics.  Labor,  Scieatific  researck.  Budoets 
Foeiga  Policy.  ' 
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•Descriptors  marked  with  rn  r sterik 
are  included  in  the  subject  index. 


PB  163  203 


BIBLIOGRAPHY 

OTS    $2.60 


GeorgeWashingtonU..  Washinjtton    D    r 
LOGISnCS  PAPERS.  AppendiceTto  Quane^ly  Admini  - 
tranve  progress  rept..  1  Dec  49-15Nov  sSfon 

n?59T27n    m?^'  ^'?^'^''  ^'™"  Nonr->tl(05). 
11959J  21p.  203  refs.  Issues  1-12;  AD- 245  230. 

DESCRIPTORS:  •Ixjgistics,  Bibliographies.  Lilitarv 
personnel ,  Military  publications .  f«"Mry 

Author  index  to  previous  papers . 


ASTRONOMY 
Astrophysics 

NASA  N62-17885      OTS  $1.60 

mr^W^^.J^  S^^^"^  COMPOUNDS  IN 
PRIMirrVE  PLAETARY  ATMOSPHERES,  bvHSM  P 

^ss    R^.  onhMSA  Grants  NsG-97  6b  a'ndr- 
N8G-98-60.  Jan  62.  13p.  21  refs. 


NASA  N63- 13761 


OTS    $6.60 


Coll.,  College  Station. 
Jfrrl^Sll^^'^^^  °^  COMPUTER  COUPIJED 
LAJNAR  ANALYSS,  by  Lloyd  E.  File,  Edgar  jL 
NW^  ^'vf^o""^"-  Q"*"«'-Jy  "-ept.  on  N>^  Grant 
Sp  l^efs     ^"'"^^  AT(40-l)-2671.  1  Feb  4^ 

NASA  N62-17940        OTS  $9. 60 

General  Electric  Co. ,  Syracuse,  N.  Y. 
STUDY  OF  THE  STATISTICAL  PROPERTIffi  \hp 
MICROWAVE  FIELDS  NEAR  AN  IRREGULAP^- 

5S'iS,^^"^H^  :^  APPLICaS^'A^FT 
iFulJJl^^^y^o''^^:,^  °****y'  J*--  Pinal  rept.. 
s'^^i;    ,"??'  ^^  °"  N^^^  Coniraa  NAS5-1,188 
15  May  62,  lUp.  refs.  R62ELS-42 

NASA  N63- 15805      OTS  $2.  60 


n  ?J^,  J*'-  Q"«rterly  status  rept.  no.  4j 
i7  Apr  63  on  NASA  Contract  NASw-424.  17  Apr 
WP.  45  refs.  Rept.  no.  2389.  ^ 
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NASA  N62- 16935      OTS  $4.60 
NASA  N63- 13597      OTS  $7.  60 

a^S/tTc^-of^iSic^^r^^^^^ 

N>^-im     1^'m     ¥f  ,^J"  ^^SA  Contract 
NAS7-100.    15  Mar  63.  79p.  20  refs.   JPL-TR -32-398. 

NASA  N63- 13753      OTS  $1.60 
Rensselaer  Polytechnic  Inst. .  Trov    N    Y 

^s'^JJ^P^L^Vr^'^^^^  O^'^HE  PLANET 
VENUS,  by  P.  Harteck,   R.   R.   Reeves,  Jr. ,  and  others 

SS^6f  6l'^oS-  1;  ^"f  ''-''  J^"  "    °^  Gran?  "• 
NsG-261-62.    1963,  Up.  24  refs. 

NASA  N63-1 3443  OTS   $1.60 

p/!;NS?^!V?^I;f^"  ^"'-  ^«-  of  Tech..  Pasadena. 
R^oiiA^^^^^-  ^'^-  ^-  Meisenholc^     • 

NASA  N63- 13448    OTS    $1.10 

A^^.°P"^^^°"  ^-^- '  Ca^-  Inst,  of  Tech. .  Pasadena. 
A  PREUMINARY  MODEL  OF  TOE  VENUS  J^S 

VAc?^'nn^,Vr2LSP^^   ^"^^  on  NASA  Contract 
NAS7-100.    12  Dec  62,  lOp.  11  refs.   JPL-TR-32-379. 

NASA  N63-13484       OTS  $4.  60 

R  Anf  B°^*^i^*^  '  ^*"'-  ''"^  o'Tech.,  Pasadena. 
RADAR  EXPLORATION  OF  VENUS,  by  Richard  M. 
Goldstein.    Rept.  on  NASA  Contract  NAS7- 100. 
25  May  62,  43p.  10  refs.  JPL-TR -32 -280. 

NASA  N63- 16441      OTS   $1.10 

A^^J?^*"°"  L***"  ^^'-  I""-  of  Tech.,  Pasadena. 
1,^^*^"  ^0«  WATER  VAPOR  AND  TRACE  CON- 
STITUTENTS  IN  TOE  VENUS  ATTVIOSPHERR   by 
.  l^^^*!!^"'^    ^^-  °"  NASA  Contract  NAS7-ia). 
i  Oct  62,  9p.  13  refs.  Technical  rept.  no.  32-256. 

NASA  N63- 13767    OTS     $2.60 

MATERLVL  IN  AIR  AND  0^  VACUUM,   by  E    C 
Bemett,  H.  L.  Wood,  and  otfiers.    Rent,  on  NASA 
^■^-3S^V°°-  ''''°"^'*  23p.T[-rSi.^ 


AD- 285  869      OTS   $3.60 

Stanford  Electronics  Labs.,  Stanford  U.,  Calif. 
9-CM  OBSERVATIONS  OF  TAU  A,    VIR  A,  CEN  A. 
SAC  A,  AND  THE  ORION  AND  CM  EC  A  NEBULAS, 
by  A.  C.  Little.   Scientific  rept.  no.   17  on  Contract 
AF  18(603)53.   Nov  61,  38p.  19  refs.   Stanford  Radio 
Astronomy  Institute  pub.  no.  16;  AFOSR-1605. 

DESCRIPTORS:  ♦Nebulae,  •Extraterrestrial  radio 
waves,  •Parametric  amplifiers,  Antennas,  Radio 
astronomy.  Radio  interferometers. 

Fan-beam  obeervaUoos  at  Tau  A,  Vir  A,  Cen  A.  Sag  A 
and  the  Orion  and  Omega  nebjlas  have  been  made  using 
a  wideband  parametric  amplifier  connected  to  the 
Stanford  microwave  spectroheliograph.    For  all  sources, 
meridian  transit  observations  have  been  made  with  the 
E-W  arm  of  the  instrument.    In  the  case  of  Taurus  A 
and  Virgo  A,  additional  observations  were  made  with 
the  N-S  antenna  as  the  sources  rose  and  set  throqgh  its 
prime- vertical  fan  beam.   Hence,  for  these  sources, 
diameter  measurements  have  been  made  for  three  dif- 
ferent position  angles.    Source  widths  and  flux  densities 
have  been  derived  and  are  given  along  with  the  derived 
transit  times.  (Author) 

AD- 281  837      OTS   $8. 10 

Stanford  Electronics  Labs. ,  Stanford  U, ,  Calif. 
THE  MAGNETOSPHERE  DURING  MAGNETIC 
STORMS:  A  WHISTLER  ANALYSIS,  by  D.  L.  Carpenter. 
Technical  rept.  no.   12  on  Contract  AF  18(603)126  and 
Grant  NSF  G- 17037.   ]me  62,  83p.  41  refs.  Rept. 
no.  SEL-62-059;  AFOSR-2653. 

DESCRIPTORS:  "Magnetic  storms,  Atmospherics, 
Terrestrial  magnetism.   Magnetic  fields.  Ionosphere. 
Electrons,  "Whistlers. 

In  this  report,  a  new  "extension"  method  of  scaling 
ordinary  whistlers  for  frequency  and  delay  at  the 
whistler  nose  is  described.    The  method  provides  a  sub- 
stantial increase  in  the  nisnber  of  whistlers  from  which 
information  on  electron  density  in  the  magnetosphere 
can  be  obtained.    A  study  of  experimental  error  shows 
that  the  extension  method  provides  information  on  elec- 
tron-density level  that  is  comparable  in  accuracy  with 
that  obtained  from  direct  observations  (relatively  rare) 
of  nose  traces. 


AD-275  790    OTS    $3.60 

Stanford  Electronics,  Labs. ,  Stanford  U. ,  Calif. 
STANFORD  MICROWAVE  SPECTROHEUOGRAMS  FOR 
I960  JULY,   by  G.  Swamp.   Scientific  rept.  no.  12 
on  Contract  AF  18(602)53,  Mar  62,  35p.  3  refs. 
Stanford  Radio  Astronomy  Inst.  pub.  no.  12 ;  SEL-62-028 
AFOSR-1604;  NASA  N62- 12636. 

DESCRIPTORS:    •Radio  astronomy,  ♦Solar  spectrum. 
Ultra  high  frequency,  Spectrographic  analysis.  Micro- 
wave slectroscc^y.  Mapping. 

By  means  of  a  microwave  spectroheliography  maps 
were  made  of  the  sun  which  show  the  disc  distribution 
of  solar  radio  emission  at  9. 1-cm  wavelength  by  means 
of  radioisophotes,  or  lines  of  constant  brighmess 
temperature.  The  contour  interval,  which  varies  from 
may  to  map,  Is  usually  abovtt  80,000  oK,  and  is  de- 
termined after  the  map  is  drawn  by  reference  to  the 
measured  flux  density  of  the  whole  sun. 
(See  also  AD-257  820)  S-2 


BEHAVKDRAL  SCIENCES 
Human  Engineering 

FB  163  183      OTS  $2.60 

Air  Crew  Equipment  Lab. ,  Naval  Air  Material  Center. 

Philadelphia,  Pa. 
HUMAN  ENGINEERING  INVESTIGATIONS  OF  AIR- 
CRAFT COCKPIT  VISUAL  DISPLAYS.    PART  1:  TIME 
ESTIMATION  AND  ANXIETY,  by  Neal  M.  Bums  and 
Edmund  C.  Gifford.    29  Nov  60,  23^.  16  refs. 
NAMC-ACEL-424;  TED  NAM  AV-43001;  AD-233  165. 

DESCRIPTORS:   Human  engineering,  Psychometrics, 
Aircraft,  •Cockpits.  Vision,  'Display  systems,  •Time, 
•Anxiety,  Reaction  (Psychology). 

Scores  on  the  Manifest  Anxiety  Scale  (MAS)  were  com- 
pared with  those  on  a  time  estimation  (TE)  test.   The 
hypothesis  to  be  tested  was  that  high  MAS  scorers  will 
have  difficulty  withholding  a  response  as  revealed  by 
their  performance  on  the  TE  test.    A  significant  cor- 
relation between  MAS  and  TE  scores  was  obtained  for 
the  longer  intervals  to  be  estimated  (180  and  300 
seconds),  thus  substantiating  the  hypothesis  to  be  tested. 
A  simple  transformation  facilitating  the  comparison  of 
estimates  of  four  time  intervals  and  some  other  inciden- 
tal findings  are  also  reported.   (Author) 

NASA  N63-13451     OTS     $1.60 

Jet  Propulsion  Lab. ,  Calif.  Inst,  of  Tech. ,  Pasadena. 
GENERAL  THEORY  OF  PERSONNEL  DEQSION,   by 
J.  S.  Brady.   Rept.   on  NASA  Contract  NAS7- 100. 
15  Jan  63,  20p.  16  refs.   JPL-TR-32-391. 


Personnel  and  Training 


NASA  N63- 13542     OTS     $1.10 

National  Aeronautics  and  Space  Admlnlstradon, 

Washington,  D.  C. 
THE  SOCIAL  AND  MORAL  RESPONSroiUTlES  OF 
SaENTISTS  AND  ENGE^EERS,   by  Hugh  U  Dryden. 
14  Feb  63,  8p. 

PB  163  206      OTS  $18. 50 

Psychological  Research  Association,  Inc.,  Arlington, 
Va. 

DESIGN  AND  EVALUATION  OF  A  SELF-TUTORING 
METHOD  FOR  ON-SITE  TRAINING  IN  SAGE 
AN/FST-2  TROUBLESHOOTING,  by  Edward  C.  Weiss, 
J.  Jepson  Wulff  and  others.  Rept.  on  Contract 
AF  19(604)5616.  [1961]  199p.  2  refs.  PRA  Rept.  60-31; 
AFCCDD-TN-60-26;  AD- 245  637. 

DESCRIPTORS:   Design,  •Training,  "Air  traffic  control 
systems,  •Antiaircraft  defense  systems,  Maintenance 
personnel,  Maintenance,   ♦Training  devices,  Data 
transmission  systems.  Radar  equipment.  Radio  equip- 
ment, •Teaching  machines,  E*rogramming  (Computers) 

The  study  was  conducted  to  provide  materials  aixl 
functional  specifications  for  a  self -instructional  device. 
The  training  materials  provided  for  fault  localization 


within  the  Fine  Grain  Data  Section  of  the  AN- 
Fault  localization  was  to  the  smallest  functic  .i 
which  could  be  determined  through  the  use  o 
indicators.    Prototype  training  materials  and 
specifications  for  a  versatile  fully  automatec 
are  presented.  (Author) 


/l?ST-2. 
tal  unit 
Ibuilt-in 
functional 
device 


PB  163  207      OTS  $2.  60 


Psychological  Research  Associates,  Inc. , 

Va. 
DESIGN  AND  EVALUATION  OF  A  SELF- 
METHOD  FOR  ON-SITE  TRAINING  IN 
AN/FST-2  TROUBLESHOOTING.   U.  A  REVlBSED 
GRAM,  by  Edward  C.  Weiss  and  J.  Jepson 
on  Contract  AF  19(604)5616.  (1961)  21p.  PRijk 
61-1;  AFCCDD-TN-60-61;  AD-249  863 


sac;e 


Arlington, 
TJTORING 


PRO- 
Rept. 
Rept. 


W«ilff 


DESCRIPTORS:   Design,  ♦Training,  ♦Air  traffic  control 
systems,  ♦Antiaircraft  defense  systems,  Mllntenance 


personnel.  Training  films,  "Teaching  machi 
gramming  (Computers) 


Pro- 


A  previous  study,  reported  in  AFCCDD-TN-HO-26 
(PB  163  206)  developed  and  field  tested  a  programmed 
course  of  Instruction  to  foster  maintenance  perform- 
ance by  AN/FST-2  maintenance  technicians. '  The  pres- 
ent report  described  a  woric  effort  which  wa^  initiated 
to  translate  the  prototype  training  materials] developed 
during  the  previous  study  into  a  storyboard  flormat  from 
which  a  sound  film  could  be  produced.   The  $toryboard 
materials  are  more  than  a  translation  of  the  Previous 
text  into  a  format  which  meets  the  requirem«its  for 
the  production  of  a  film.    Rather,  they  represent  a 
complete  revision  of  the  prototype  course  in[Deims  of 
the  troubleshooting  procedures  and  material^  the 
course  program,  and  the  more  mechanical  atjpects  of 
the  training  materials  such  as  the  test  procedures  which 
are  employed.   The  most  significant  aspect  df  the  re- 
vision is  the  elimination  of  the  more  generalised  as- 
pects of  troubleshooting,  per  se,  and  a  heavier  empha- 
sis from  the  outset  on  their  application  to  th< :  I 
AN/FST-2.    A  diagram  of  the  new  program  i  ilalso 
presented.  (Author) 


Psychology 


AD- 293  994     OTS     $3.60 

Aeromedical  Research  Lab.,  (6571  st).  Ho 

AFB,  N.  Mex. 
CHIMPANZEE  PERFORMANCE  DURING  A 
LATED  THREE -DAY  SPACE  FLIGHT,  by 
Farrer  and  Victor  Bogo.    Dec  62,  33p.  7  ref 
ARL-TDR -62-25;    NASA  N63-11790. 


DESCRIPTORS:  ♦Behavior,  ♦Primates,  ♦Spacjq  flight. 
Reaction  (Psychology),  Simulation,  Food,  Clpfeed-cvcle 
ecological  systems. 


oman 


sImu- 

Dtinald  N. 


1 


I 


■hour 


Chimpanzee  performance  during  a  simulated  , .   

space  flight  profile  environment  was  evaluated  with  a 
pilot  study  (two  subjects)  and  a  crossover  deisign  (two 
subjects).    The  response  rate  on  the  continue  Us  avoid- 
ance task  was  significantly  lower  for  one  subject  in  the 
100%  O2  environment,  and  both  subjects  performed  at 
lower  rates  during  night  work  sessions  on  al  itests. 


S-3 


There  was  no  evidence  of  reaction  time  decrement  for 
any  subject  on  the  discrete  avoidance  task.    Food  and 
water  consumption  was  poor  during  the  simulated  space 
flight,  but  a  chimpanzee  could  withstand  a  97 -hour 
flight  profile  environment  of  100%  Oo  at  14. 7  psl  for 
15  hours  followed  by  100%  Oj  at  5  pri,  for  82  hours 
without  serious  performance  changes.    (Author) 

AD-283  425   OTS   $2.60 

Aeromedical  Research  Lab.  (6571  st),  Holloman 

AFB,  N.  Mex. 
CHIMPANZEE  PERFORMANCES  ON  A  TWO-DIMEN- 
SIONAL DISCRETE  TRACKING  TASK,  by  Marvin  E. 
Grunzke,  Frederick  H.  Rohles  and  others.    July  62, 
26p.    5  refs.    ARL-TDR -62-16;  NASA  N62-16742. 

DESCRIPTORS:  •Primates,  ♦Behavior,  •Tracking.  Re- 
action (Psychology),  Food. 

A  chimpanzee  was  trained  to  perform  a  two-dimensional 
discrete  tracking  task  with  25  target  positions  in  each 
dimension.    Performance  required  manipulation  of  two 
levers  to  align  the  tracking  indicants  with  the  target. 
Subsequent  to  this,  the  operation  of  a  third  lever  re- 
sulted in  the  delivery  of  a  food  pellet  reward  and  pres- 
entation of  a  new  set  of  targets  to  be  matched.  (Author) 


AD-282  687   OTS   $4.60 

Aeromedical  Research  Lab.,  (6571  st),  Holloman 

AFB,  N.  Mex. 
A  DETAILED  ACCOUNT  OF  CHIMPANZEE  PER- 
FORMANCE DURING  THE  BALLISTIC  AND  ORBITAL 
PROJECT  MERCURY  FLIGHTS,  by  Frederick  H. 
Rohles,  Jr. ,  Marvin  E.  Grunzke,  and  Herbert  H. 
Reynolds.    July  61,  42p.    10  refs.  ARL-TDR-62-15: 
NASA  N62-15368. 

DESCRIPTORS:  •Conditioned  reflex,  •Space  flight, 
•Primates,  •Motor  reactions.  Laboratory  animals, 
•Weightlessness,  •Acceleration,  Deceleration. 

Two  space  flights  with  chimpanzees  were  made  as  part 
of  the  Project  Mercury  program.    In  the  first  flight  the 
subject  was  placed  through  a  ballistic  trajectory  and 
during  the  flight  had  to  perform  a  continuous  and  dis- 
crete avoidance  task.    During  a  second  flight  In  which 
the  capsule  orbited  the  earth  twice,  a  chimpanzee  had 
to  perform  a  complex  multiple  operant  task.    (Author) 

AD-278  546     OTS     $1.60 

Aeromedical  Research  Lab.  (6571st),  Holloman  AFB. 

N.  Mex. 
THE  PERFORMANCE  SCHEDULE  FOR  EXTENDED 
SPACE  FUGHT  WITH  THE  CHIMPANZEE,   by 
Frederick  H.  Rohles,  Jr. ,  Herbert  H.  Reynolds,  and 
others.   July  61,  16p.  4  refs.  ARL-TDR-62-14. 

DESCRIPTORS:    •^jace  flight,  ♦Primates,  ♦Motor 
reactions,  Vision,  Hearing,  Behavior,  Food,  Water, 
Physiology,  Reaction  (Psychology). 

This  report  describes  a  schedule  designed  for  measuring 
animal  performance  during  space  flight  which  is  oriented 
toward  sampling  simple  motor  behavior  and  visual  awl 
auditory  monitoring,  as  well  as  requiring  performance 
for  food  and  water.    Employment  of  this  schedule  should 
facilitate  the  animal  to  human  extrapolation,  (Author) 


AD-r93  881   OTS  $1.10 

Ac.vomedlcAl  Research  Lab.  (6571  8t>,  HoUoman 

AFB»  N.  Mex. 
A  PROPOSED  APPROACH  TOWARD  DETERMINING 
THE  PSYCHOPHYSIOLOGICAL  EFFECTS  OF  PRO- 
LONGED MANNED  SPACE  FLIGHTS,  by  Frederick  H. 
Rohlea,  Jr.  and  Herben  H.  Reynolds.    Dec  62,  8p. 
I  ref.  ARL-TDR-62-28:  NASA  N63- 11792. 

DESCRIPTORS:  -Space  fUght.  'Space  medicine,  •Stress 
(Physiology).  •Streaa  (Psychology),  •Weightlessness, 
•Cosmk:  rays,  *PrinMte8,  Radiation  effects. 

Orbital  space  flights  are  proposed  to  study  the 
peychophysiologlcal  effects  of  prolonged  weightlessness 
and  cosmic  radiadon.    The  program  presented  will  use 
animal  subjects  and  anempts  to  eliminate  weightlessness 
and  cosmic  rsdiation  as  deterrents  to  manned  space 
flights  0*  higher  altitudes  and  longer  duration.  (Author) 

AD-297  255    OTS   $1.60 

Aeromedlcal  Research  Lab.  (6571  st),  Holloman 

AFB^  N.  Mex. 
THE  REFRACTIVE  ERROR  AND  INTRAOCULAR 
PRESSURE  OF  IMMATURE  CHIMPANZEES,  by 
Francia  A.  Young  (Primate  Research  Center, 
Washington  State  U, )  and  Donald  N.  Farrer.    Feb  63, 
20p.    16  refs.  ARL-TDR-63-3. 

DESCRIPTORS:  •Eye,  •Primates,  •Refraction,  •Pres- 
sure, Measurement,  Anesthesia. 

Forty-three  chimpanzees,  26  males  and  17  females, 
ranging  in  age  from  2  years  to  8  years  with  about  62 
percent  being  less  than  5  years  old,  were  refracted  in 
the  supine  position  under  Pentothai  Sodium  anestllesia 
and  Cyclopentolate  Hydrochloride  cycloplegia.  Intra- 
ocular pressures  were  measured  under  these  conditions 
in  42  of  the  animala.    In  addition  to  the  measurements 
taken  under  anesthesia,  22  animals  were  refracted  with- 
out anesthesia  and  on  16  of  these,  intraocular  pres- 
sures were  obtained.    (Author) 

PB  163  215      OTS  $Z60 

Columbia  U. ,  New  York. 
EYE  DOMINANCE  AND  TRACKING  PERFORMANCE, 
by  A.  S.  GUinsky  and  J.  L.  Brown.    Repc  on  Contract 
AF  33(038)22616.  2lp.  11  refs.    WADC  Technical  repi. 
52-15;  AD-6460. 

DESCRIPTORS:  Eye,  •Optical  tracking,  •Vision, 
Transfer  of  training.  Visual  acuity,  Motion,  Perform- 
ance tests.  Learning,  Optical  equipment. 

The  relative  efficiency  cf  performance  of  the  dominant 
eye  was  compared  wltfi  that  o*  the  nondominant  eye 
In  a  compensatory  tracking  task.    Performance  was 
measured  in  terms  of  time  on  target  and  errors  per 
triaL   No  significant  differences  were  noted  between 
the  results  obtained  prior  to  training  with  the  dominant 
eye  from  those  obtained  with  the  nondominant  eye.    A 
small  differential  practice  effect  in  favor  of  the  domi- 
nant eye  was  observed  for  the  first  half  of  training.  The 
over-all  results  showed  that  die  conclusion  cannot  be 
drawn  that  the  dominant  eye  is  superior  to  the  non- 
dominant  eye  in  a  compensatory  tracking  task.  (DDC 
abstract) 


PB  163  236      OTS  $2. 60 

Minnesota  U.  [Minneapolis]. 
BASIC  STUDIES  ON  INDIVIDUAL  AND  GROUP  BE- 
HAVIOR. Annual  technical  rept. ,  16  Feb  55-15  Nov  56, 
on  Research  Studies  on  the  Role  of  Language  in  Be- 
havior, Contract  N8onr-66216.  15  Nov  56,  36p.  3  refs. 
AD-115  743. 

DESCRIPTORS:   •Behavior,  •Group  dynamics,  •Lan- 
guage, Aptitude  tests,  •Verbal  behavior,  •Confined 
environments,  Psychometrics,  •Stress  (Psychology), 
Personality,  'Reaction  (Psychology) 

Contents: 

Studies  of  the  semantic  differential 

Studies  of  verbally  mediated  generalization 

Analysis  of  word  association  phenomena 

Research  on  isolation 

Research  on  conflict 

Effects  of  power  difference  on  interpersonnal  influence 


BIOLOGICAL  SQENCES 

AD- 285  137  OTS  $3.60 

Battelle  Mennorial  Inst. ,  Columbus,  Ohio. 
THE  FURTHER  DEVELOPMENT  AND  EVALUATION 
OF  AURAL  READING  DEVICES  FOR  THE  BUND^  by 
John  L.  Coffey,  Diane  M.  Metcalf,  and  Jean  M. 
Creswick.    Summary  rept. ,  1  July  61-30  June  62,  on 
Contract  VI 005    M-1961.    30  June  62,  39p. 

DESCRIPTORS:  •BUndness,  'Reading  machines, 
Reading,  Hearing,  Training,  Teaching  machines. 

The  present  200-lesson  group  training  program  repre- 
sents one  successful  method  of  instructing  grtxips  at 
blind  subjects  in  the  use  of  the  Battelle  reader.    The 
Banelle  aural  reading  device  can  be  used  by  selected 
blind  subjects  with  a  reasonable  degree  of  speed  and 
efficiency.    The  probability  erf  success  with  the  Battelle 
reader  is  substantially  improved  if  blind  candidates  for 
training  are  Initially  subjected  to  selection  procedures. 
The  relative  performance  of  individual  members  of  a 
class  can  be  determined  with  a  fairly  high  degree  of 
confidence  early  in  training.    It  appears  to  be  feasible 
to  convert  the  present  group  training  program  Into  an 
individual  training  program. 

NASA  N63- 13598   OTS   $1.60 

Jet  Propulsion  Lab. ,  Calif.  Inst,  of  Tech. ,  Pasadena. 
THE  ROLE  OF  SOIL  SCIENCE  IN  SPACE  EXPLORA- 
TION, by  Roy  E.  Cameron.    Rept.  on  NASA 
Contract  NAS7-100.  16  Feb  63,  20p.    57  refs. 
JPL-TR- 32-399. 


Anaromy  and  Physiology 

PB  163  204      OTS  $15. 03 

Donner  Lab. ,  U.  of  California,  Berkeley. 
STUDIES  ON  GAS  EXCHANGE,  by  J.  W.  WUson, 
R.  C.  Ivy  (Northwestern  U.  Medical  School)  and  others. 
Final  rept.  on  Contract  W  33 -038 -ac- 14290.  3  Mar  48, 
227p.  142  refs.  Memorandum  rept.  no.  MCREXD- 
696-114;  AD-51  441. 


DESCRIPTORS:  Gases,  Physiology,  •Respiratory 
system.  Nitrogen,  Decompression,  •Decompression 
sickness,  Fli^t,  •High  altitude.  Aviation  Personnel 

The  study  erf  decompression  physiology  and  preselec- 
tion of  decompression  personnel  that  was  be^glti  under 
OSRD  sponsorship  has  been  continued  under  tWs  con- 
tract.  A  summary  of  the  gas  exchange  studied  is  ap- 
pended in  a  paper  entitled  "Preoxygenation  and  Nitrogen 
Elimination"  by  H.  B.  Jones.    It  shows  that  there  is  a 
consistency  between  the  various  reports  of  ra|tes  and 
amount  of  nitrogen  elimination  and  a  rational  {Lntegja- 
tion  between  the  existing  theories  of  nitrogen  elimina- 
tion.  Included  are  tables  of  preoxygenation  tiknes  for 
various  groups  from  which  prediction  of  miliUry  flights 
can  be  made  as  regards  decompression  sickness. 

PB  181  514      OTS  $6. 00 

Geophysical  Inst. ,  U.  of  Alaska,  College. 
NEURAL  ASPECTS  OF  TEMPERATURE  REGULA- 
TION, ed.  by  John  P.  Hannon  and  Eleanor  Vie  leek. 
Rept.  on  Contract  AF  41(657)356.    1961,  4l2|ii 

DESCRIPTORS:  Neurology,  •Body  temperatui^. 
Physiology,  'Sensory  mechanism.  Sense  organs,  •Ex- 
posure, Brain,  Spinal  cord,  •Autonomic  nervOis  sys- 
tem, •Blood  circulation.  Nerves,  •Thalmus,  ""Shiver- 
ing, •Neuromuscular  transmission,  'Chemoriacptors, 
Heat 


Symposium  held  at  Arctic  Aeromedical  Lab. 
Wainwright,  Alaska,  October  9-11,  1960. 


'ort 


Contents: 

The  neural  control  of  the  physiological  respor  lea  to 

cold.  Historical  review,  by  A.  Hemingway 
Recent  advances  in  thermoreceptor  physiologil  by 

H.  Hensel  " 

Central  and  peripheral  mechanisms  in  tempeij^ture 

regulation,  byT.P.  K.  Lim 
The  role  of  vasoconstrictor  and  vasodilator  mitves  in 

the  control  of  the  peripheral  circulation,  by  u  C. 

Roddie 
Heat  dissipation  functions  following  experimental 

anterior  hypothalamic  lesions  in  cats,  by  G.  Clark 
Neuro -muscular  organization  of  shivering,  by  j 

Y.  Kawamura 
Nervous  pathways  in  thj  chemical  regulation  against 

cold  and  their  centra'  control,  by  J.  Chatonnet 
A  critique  of  the  doctrine  of  centers  in  tempeit<ture 

regulation,  by  W.  J.  Freeman 
Role  of  the  prosencephalon  in  shivering,  by  D 

Stuart 


NASA  N63- 16152 


Biochemistry 


OTS    $2.60 


S-4 


Connecticut  Agricultural  Experiment  Station 

New  Haven . 

OPTIMUM  LIGHTING  OF  LEAVES,  by  Dale  N    Moss . 
Repc.  on  NASA  Contract  NASr-129.  (1963]  25p,  5  refs. 


S-5 


NASA  N62-16776   OTS   $7.60 

Space  Sciences  Lab.,  General  Electric  Co. 

Philadelphia,  Pa. 
STUDY  OF  THE  PURIFICATION  OF  WATER  FROM 
BIOLOGICAL  WASTE,  by  A.  H.  Okamoto  and  J.  J. 
Konikoff.    Annual  rept.  no.  2  (Rev. )  5  Feb  60-15  Jan  62 
on  NASA  Contract  NASw-127.    June  62,  72p.    32  refs. 
Revision  of  AD- 274  149.  i  -.     -h 


Microbiology 

NASA  N63- 13268   OTS   $5.60 

General  Mills  Electronics  Group.  Minneapolis    Minn 
RESEARCH  TO  DETERMINE  THE  ExT^eSce  AND 

^^V7^r  ^'^   ^^»L^  microorganism!^  T^E 
STRATOSPHERE,  by  V.  W.  Greene.    Final  rept.. 
1  Jan-31  Dec  62,  on  NASA  Contract  NASr-81.  31  Dec  62. 
58p.    13  refs.  Rept.  2363. 


NASA  N62- 17996     OTS     $1.60 

Research  and  Advanced  Development  Div. ,  AVCO 
Corp.,  Wilmington,  Mass. 

™  J^^^°^    °^  MONOCHROMATIC  ULTRAVIOLET 
UOfT  ON  LUMINESCENCE  IN  ARMTTi  ar^/^ 
MF'I  if  iFiA     by  Martha  D.  Berliner.   Quarterly  procress 
rept.  on  NASA  Contract  NASw-389.  1962,  19p.  11  refs. 


Pathology 

PB  163  229      OTS  $5.60 

Pennsylvania  State  U. ,  University  Park, 
STRESS  EFFECTS  OF  NOISE  IN  VERTEBRATE 
ANIMALS,  by  Adam  Anthony  and  Eugene  Ackerman 
Rept.  for  1  Oct  57-30  Sep  58,  on  Acoustic  Energy 

Sl!*.^^^;^^^"*'^  ^  33(616)2505.   Sep  59.  59p.  47  rrfs. 
WADC  Technical  rept.  58-621 

DESCRIPTORS:  •Stress  (Physiology).  •Noise.  'Labora- 
tory animals,  'Adrenal  glands.  High  frequency. 
Behavior,  Eosinophils. 

Rats,  mice  and  guinea  pigs  were  exposed  to  noise  in  two 
frequency  ranges  (150-4800  cps  and  2-40  kc)  at  a  sound 
pressure  level  of  135-140  db.    Exposure  time  was  20-40 
hours  per  week  for  2  to  9  weeks.    Stress  response  of 
the  animals  was  measured  by  changes  in  the  adrenal 
glands  and  other  origans.    It  was  most  severe  in  animals 
exposed  for  the  longest  time  to  high  frequency  noise. 
(Author) 

PB  181  513     OTS  $0. 50 

Utah  U.  Coll.  of  Medicine,  Salt  Lake  City. 
EFFECT  OF  EXPOSURE  TO  LOW  TEMPERATURE 
ON  DEVELOPMENT  OF  SPIROCHAETE  PALLIDA  IN 
THE  RABBIT,  by  Stanley  Marcus,  Fred  Miya  and 
others.  Oct  61,  8p.  7  refs.  AAL  TR-61-43. 

DESCRIPTORS:  •Exposure.  Body  tempsrature. 
•Rabbits,  •Venereal  disease,  •Spirochaeta,  Inhibition 


Adult  male  albino  rabbits  challenged  intratesdcularly 
with  viable  Spirochaete  pallida  suspension  and  kept  at 
3P  C  or  21°  C  developed  syphilomau  at  the  same  rates. 
Adverse  envlronmenul  tempsratures  apparently  do  not 
enhance  or  decrease  the  rabbit's  resistance  to  the 
challenge.    Rectal  temperature  measurements  during 
the  experimental  period  show  no  gross  differences  In 
animals  kepc  at  3°  C  or  21°  C,  and  the  temperatures 
remained  quite  constant  throiwhout  the  experiment. 
(Author) 


CHEMISTRY 
Anaiyticai  Chemistry 

NASA  N63-Ui03      OTSIl.W 

General  Atomic  Dlv. ,  General  Dynamics  Corp. , 

SanOiego.  Calif. 
ABUNDANCES  OF  THE  FOURTEEN  RARE -EARTH 
ELEME>rrS  PLUS  YTTRIUM  AND  SCANDIUM  IN 
METEORITES,  by  R.  A.  Schmitt,  R.  H.  Smith,  and 
others.   Oiarterly  progress  rept.  on  NASA  Contract 
NAi^-597.     15  Feb  63,   19p.  20  refs.  GA-3961. 


NASA  N63-1 3444  OTS     $1.10 

Jei  Propulsion  Lab.,  Calif.  Inat.  of  Tech.,  Pasadena. 
DETERMINATION  OF  WATER  IN  HYDRAZINE  BY 
GAS  CHROMATOGRAPHY,  by  Daniel  M.   Kuwada.  Rept 
on  NASA  Contract  NAS7-100.    15  Nov  62,  8p.  4  refs. 
JPL-TR-32-362.  '^ 


Physical  Chemistry 

NASA  N63- 15203    OTS     $3.60 

Cornell  U.  Graduate  School  of  Aeronautical 

Engineering,  Ithaca,  N.  Y. 
ABSORPTION  SPECTRA  OF  POLYATOMIC  MOLECULES 
AT  HIGH  TEMPERATURES.   U:  BENZENE  AND 
PERFLUORBENZENE.   laNETlCS  OF  THE  PYROLYSIS 
OF  BENZENE,   by  S.  H.  Bauer  and  C.  F.  Aten,  Jr. 
Tech.  rept.  on  NASA  Grant  NsG- 116-61.    Dec  62.  40d 
16  reto.  CU-7470. 

NASA  N63- 13471     OTS    $1.60 

JiK  Fropulsioo  Lab. .  Calif.  Inst,  of  Tech. ,  Pasadena. 
KINETICS  OF  THE  REACTION  BETWEEN  ALCOHOLS 
AND  ISOCYANATES  CATALYZED  BY  FERRIC 
ACETYLACETONATE,   by  Leroy  Schieler.   Rept.  on 
Jpf^^l'S  ^^*"^*    ^  ^y  61,  20p.  U  refs. 

NASA  N63-1 3442   OTS     $1.60 

J^.^^^^*^^-^-'  Calif,  biat.  of  Tech..  Pasadena 
STRUCTURAL  TRANSFORMATION  IslyROL^nT' 
GRAPHITE  ACCOMPANYING  DEFORMATION,  by 
W.  V.  Kotlensky  and  H.  E.  Martens.  Rept.  on  NASA 
Cootract  NAS7-I0a  1  Nov  62,  14p.  20  rS 
JPL-TR.32-360.  ^  * 
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NASA  N62- 17486  OTS  $11.50 

Johns  Hopkins  U. ,  Baltimore,  Md. 
GRAPHITE  OXIDATION  AT  LOW  TEMPERATURE,  by 
H.  E.»Hoel8Cher  and  E.  Effron.    Rept.  on  Grant  NsG- 
42-6a    Sep  62,  155p.    100  refs. 

PB  163  234      OTS  $1.60 

Notre  Dame  U.  [Ind. ) 
A  STUDY  OF  THE  RATE  OF  REACTION  OF  NOo 
WITH  VARIOUS  ALCOHOLS  AT  LOW  TEMPERA- 
TURES AND  PRESSURES,  by  John  F.  Kaemmerer. 
Thomas  G.  Collins  and  others.   Rept.  on  Contract 
(Njonr  392(00).    20  June  54,  16p.  3  refa.   AD- 37  732. 

DESCRIPTORS:  'Nitrogen  compounds.  Dioxides,  •  Alco- 
hols, Methanols,  Ethanols,  Butanols.  Propanols.  Re- 
action kinetics.  •Adaorbants,  Heat  resistant  glass. 
Halocarbon  plastics.  Aluminum.  Surface  properties. 
Low  temperature  research.  Low  pressure  research. 
Nitrites,  Esters.  Synthesis  (Chemistry). 

In  a  study  erf  reaction  rates  for  2NO2  '*'  '^OH  =  HNO3  "*" 
KGNO,  the  temperature  coefficient  and  surface  eff^ts 
were  evaluated  for  all  the  lower  alcohols,  Ci  to  C4. 
except  isobutanol.    The  reaction  was  performed  in 
cylindrical  cells,  which  were  immersed  in  a  thermo- 
static water  bath.   The  ends  of  the  cells  protruded  from 
the  water  to  allow  for  the  admission  of  filtered  green 
light.    Stopcocks  were  opened  simultaneously  admitung 
reactants  to  the  reaction.   Galvanometer  readings  were 
taken  at  appropriate  intervals;  these  readings  were  con- 
verted to  partial  pressures  of  NO2  by  means  of  an  em- 
pirical calibration  curve.  Runs  proceeded  until  no 
galvanometer  changes  could  be  detected  over  a  period 
of  20  min,  at  which  time  equilibrium  was  assicned.   Re- 
sults indicated  that  the  vapor  phase  rate  is  negligible. 
Heats  of  adsorption  are  of  the  order  of  magnitude  of 
heats  of  vaporization.   Since  both  rate  and  equilibrium 
conversion  are  seriously  reduced  by  increased  tempera- 
ture, practical  use  of  the  reaction  will  be  limited  to 
lower  temperatures.  (DDC  abstract) 

NASA  N63- 13650      OTS  $2.60 

Souttiern  Research  Inst. ,  Birmingham,  Ala 
ASTIJDY  OF  POLYMERS  CONTAINING  SILICON 
NTTROGEN  BONDS,  by  Robert  E.  Burks,  Jr.    and 
Thonas  W.   Ray.   Progress  rept. ,  4  Sep- 3  Dec  62, 
NASA  Contract  NAS8-1510.    14  Dec  62,  24p.  8  refs 
Rept.  no.  5656-1259-XXin 

NASA  N63-13639      OTS  $5.  60 

Southern  Research  Inst. ,  Bimungham,  Ala. 
v™^^  °^  POLYMERS  CONTAINING  SILICON- 
NITROGEN  BONDS,  by  Robert  E.  Burks.  Jr.  and 
Thomas  W.  Ray.  Progress  rept.  no.   16,  4  Feb- 

l4'S;s?'53Sw25?"^"  ^^■^'^°-   ''''^y'''  «^- 

NASA  N63- 13649      OTS  $4.  60 

.^2iiS^^^  Research  Inst,,  Birmingham,  Ala 

Nr?I^L°L.S^'^^'''  COm-AINING  SILICON- 
NTTROGEN  BONDS,  by  Robert  E.  Burks,  Jr.  and 
ThwTias  W    Ray     (Jianerly  rept. .  4  Aug-3  Nov  62, 
NASA  Contract  NAS7-1510.    15  Nov  62,  49p.   20  refs 
Rept.  no.  5597 -1259- XXII.  ^ 
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NASA  N63-16444      OTS  $2. 60 

Jet  Propulsion  I^b. ,  Calif.  Inst,  of  Tech. , 
SOME  GEOLOGIC  PROBLEMS  OF  MARS, 
Loomis.  Rept.  on  NASA  Contract  NAS7-100. 
22p.  37  refs.  Technical  r  ept.  no.  32-400. 


Pasadena. 
Alden  A. 
4  Mar  63, 


b^ 


AD- 275  838   OTS   $3.60 

Stanford  Electronics  Labt.,  Stanford  U.,  (tillf. 
ELECTRON-DENSITY  VARIATIONS  IN  THE 
MAGNETOSPHERE  DEDUCED  FROM  WHISTLER 
DATA,  by  D.  L.  Carpenter.    Technical  repn  no.  1 1  on 
Contract  AF  18(603)126,    Mar  62.  35p.    17  nefs.  Rept. 
no.  SEL-62-042;    AFOSR-2339;  NASA  N62-1JZ703. 

DESCRIPTORS:  'Van  Allen  radiation  belt,  •^iectron 
density.  Periodic  variations,  ♦Atmospherics,  Radio 
waves.  Very  low  frequency,  •Whistlers.  'Radiofre- 
quency  spectroscopy.  Terrestrial  magnetlsni.  Solar 
disturbances,  •  Magnetic  stcrms.  ] 

Electron-density  variations  in  the  magnetospnere  at  a 
geocentric  distance  of  2-4  earth  radii  are  de^iuced 
from  whistler  observations  n)ade,  primarily,  at 
Stanford,  California  and  Seattle,  Washington,    The 
whistler  quantities  scaled  are  frequency  and  group  de- 
lay at  the  whistler  nose,  and  group  delay  at  3'kc,  First- 
order  depressions  in  electron  density  are  fodad  to  be 
associated  with  severe  magnetic  storms  (K     ^  6)  In 
both  1958  and  1%1.    Typical  depressions  exhibit  den- 
sity levels  about  15-20  percent  below  averag^  levels. 
The  annual  variation,  with  a  minimum  near  the  June 
solstice,  is  observed  in  every  year  from  1958  to  1961. 
The  secular  variation  shows  a  20-25  percent  {reduction 
in  electron  density  from  early  1958  to  early    P6l. 
Secular  and  annual  variations  are  found  in  the  latitude 
of  the  field-line -path  endpoint  of  typical  Stanijrd 
whistlers. 


Climatology  and  Meteorolof  r 

PB  163  179       OTS  $1.60 

Florida  State  U. ,  Tallahassee. 
[STUDY  OF  ATMOSPHERIC  CONDITIONS  Ih    THE 
MEDITERRANEAN  AREA]  by  Werner  A.  Baiiti, 
Thomas  A,  Gleeson,  and  Holbrook  Landers.    Final 
rept.  on  Contract  AF  19(122)466.    30  June  57.1  17p. 
AFCRCTR-57-281;AD-117  216. 

DESCRIPTORS:  ♦Mediterranean  Sea,  ♦Meteorology, 
Climatology,  ♦Atmospheric  motion,  Cyclone$, 
Rainfall,  Barometric  pressure.  Hurricanes,  ^ind, 
♦Troposphere. 


Work  conducted  during  a  6-yr  study  of  the  atriiospheric 
conditions  in  the  Mediterranean  Sea  is  reviewad.  The 
following  topics  were  covered  in  scientific  rejjDrts 
number  (1)  cyclogenesis  in  the  Mediterranean  region; 
(appendix  to  no.  1)  a  bibliography  of  the  meteorology  of 
the  Mediterranean,  Middle  East,  and  South  A^la  areas; 


(2)  a  study  of  the  rainfall  pattern  and  some  related 
features  in  a  dissipating  hurricane;  (3)  on  the  influence 
of  heating  and  cooling  on  the  surface  pressure -field  in 
the  Mediterranean  area;  (4)  a  note  on  criteria  for  the 
movement  and  development  of  waves  (trough)  in  the 
Westerlies;  (5)  the  temporal  and  geographic  distribution 
of  sea  level  anticyclogenesis  affecting  Mediterranean 
weather;  (Q  on  the  relations  of  size  and  central  height 
to  Intensity  in  cyclones  at  500  mb;  (7)  the  surface  (rf 
least  divergence  and  the  level  of  least  divergence;  (8)  a 
comparison  of  cyclone  frequencies  in  the  North  Atlantic 
and  Mediterranean  regions;  (9)  the  vertical  component 
of  the  relative  vorticity  in  3  dimensional  space  and  over 
a  3-day  period,  (10)  a  case  study  of  the  December  1950 
cyclogenesis  in  the  western  Mediterranean  region;  and 
(11)  mean  monthly  charts  of  surface  streamlines  and 
isotachs,  divergence  of  die  surface  wind  field,  and 
temperatures  over  the  Mediterranean  Sea. 

PB  163  159       OTS  $12.50 

[General  Dynamics)  Pomona,  Calif. 

^^^/vt^^';5!^"^  ROCKETSONDE  EQUIPMENT,  PHASES 
n  AND  m,  by  N.   E.  MaxweU  and  K.  F.  Bloom 
Technical  summary  rept. ,   19  Apr  57-26  Jan  60.  on 
AS"1L^i,  «^.^^''  Jf^onnalf sance  Equipment.  Contract 

^^^1^7^*    26  Feb  60,  178p.    WADD  Technical 
rept.  60-253;  AD- 238  863.  ' 

DESCRHTORS:  ♦Sounding  rockets.  Instrumentation. 
Rocket  launchers.  •Launching.  Design,  Flight  testing, 
Testa,  Meteorological  instruments.  Pressure 
Temperature.  Humidity.  Humidity  sensitive  elements, 
Uzone,  Measurement,  Airborne. 

Design  criteria  for  an  air-launched  rocketsonde  test 
vehicle  are  presented.    The  vehicle  is  approximately 
?^*i»?"  diameter  and  8  ft  long  with  an  imttaT  weight  of 
^S)  lb.    It  is  air-Uunched  from  a  parachute  stabilized 
launching  tube  after  dropping  from  an  aircraft  bomb 
rack.   The  design  altitude  of  150, 000  ft  can  be  attained 
for  any  launch  altitude  above  16.000  ft.   Details  of  the 
system  design  are  reviewed  and  die  results  of  labora- 
tory tests  of  components  and  assemblies  are  presented. 
The  fli^t  test  program  has  demonstrated  the  oper- 
ational feasibility  of  the  air-launched  rocketsonde  with 
successful  rocket  launchings  from  both  ground  and  air. 
The  detailed  results  of  the  flight  tests  are  presented 
and  discussed.   The  results  of  a  preliminary  design 
study  and  prototype  manufacture  of  a  meteorological 
instrument  package  are  presented.   This  pack^e  con- 
tains pressure,  temperature,  humidity,  and  ozone 
sensors  chosen  for  their  availability  and  suitability  for 
rocketsonde  use  to  150.000  ft  altitude. 

AD- 299  000  repriced   $1.50 

Travelers  Research  Center.  Inc. .  Hartford,  Conn. 
OBJECTIVE  TECHNIQUES  FOR  THE  ANALYSIS  OF 
CLOUDS  AND  CEILINGS,  by  Earl  L.  Davis.  Technical 
pub.  no.  18  on  Contract  FAA/BRD-363.    Nov  6i  51d. 
Rept.  no  7044-35. 

DESCRIPTORS:  •Clouds,  ♦Cloud  cover.  Numerical 
methods  and  procedures,  Sequences,  Statistical  analy- 
sis. Atmospheric  condensation.  Weather  forecasting. 
Meteorological  parameters.  Cloud  height  Indicators. 
Analysis,  Numerical  analysis.  Celling. 
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Phytks  of  th«  AtmotpK«r« 


NASA  N62-1S870    OTS    $2.60 

Geophyaicft  Corp.  of  America,  Bedford,  Mass, 
SOME  MEASUREMENTS  OF  THE  COEFFICIENT  OF 
MFFUSION  IN  THE  UPPER  ATMOSPHERE,  by  E. 
Manring,  and  H.  Knaflich.  Kept,  on  Contract  NAS5r2 15. 
Mar  61,  24p.  6  refs.  CCA  Technical  repc  61-3-N; 
AO- 25a  656. 


NASA  N63-13091    OTS  $1.10 

High  Altitude  Engineering  Lab.,  U.  at  Michigan, 

Ann  Arbor. 
ANALYTIC  SOLUTION  FOR  ATMOSPHERIC  DENSITY 
FROM  SATELLITE  MEASUREMENTS  CMF  STELLAR 
REFRACTION,  by  P.  B.  Hays  and  F.  F.  Flschbach. 
Technical  rept.  on  NASA  Contract  NASw-140.    Jan  63, 
7p.    3  refs.  OR  A  Proj.  04963. 

NASA  N62- 17746      OTS  $2.60 

Jet  Propulsion  Lab. ,  Calif.  Inat.  of  Tech. ,  Paaadena. 
RADIO  FREQUENCY  MASS  SPECTROMETER  FOR 
THE  INVESTIGATION  OF  THE  ION  COMPOSITION  OF 
THE  UPPER  ATMOSPHERE,  by  V.  G.  Istomin.    Rept. 
on  Contract  NAS7- 100.    12  May  62,  42p.  19  refs. 
JPLAI/Tran8-27  from  Iskusstvennye  Sputniki  ZenUi 
(USSR)  1959,  V.  3,  p.  98-1 IZ 

NASA  N63-14291       OTS  $1. 10 

National  Aeronautics  and  Space  Adndnistradon, 

Washington,  D.  C. 
THE  EXPLORATION  OF  »ACE,  by  Hugh  L.  Dryden. 
1963,  8p. 


NASA  N63-13738       OTS  $2.60 

National  Aeronautics  and  Space  Administration. 

Washington,  D.  C 
S-6,  AN  AERONOMV  SATELLITE,  by  R.  Horowitz. 
1962,  24p.    AAS  Preprint  62-81. 


ENGINEERING 


i' 


FB  181  345      $2.25 


?^ Southern  Research  Inst. ,  Birmingham,  Ala. 
DETERMINATION  OF  THE  PRACTICALITY  OF  THE 
OSMIONIC  PROCESS.   Rept.  on  Cootraa  14-01-001- 
193.   Aug  62,  98p.  11  refs.  Office  of  Saline  Water 
Research  and  Developntent  progress  rept.  no.  64. 

DESCRIPTORS:  'Sea  water.  Water,  •Desalination, 
*Demineralizers,  Design,  Construction,  Operation, 
CoMs,  Tests.  Electrodialysis. 

A  design  for  osmiooic  demineralizers  has  been  de- 
veloped that  gives  demineralization  performance  very 
close  to  the  performance  that  ia  theoretically  possible. 
The  final  design  was  evaluated  experimentally  in  shar^ 
term  runs  and  was  found  to  give  trouble-free  operation 


for  two  weeks  of  intermittent  operation.   It  is  believed 
that  no  major  improvements  in  demineralization  per- 
formance can  be  expected  from  changes  in  the  physical 
design.   The  corrected  theoretical  expressions  de- 
scribing demineralization  perfornuince  have  been  ex- 
perimentally validated.    It  has  been  shown  that  the 
usual  Aiethods  for  measuring  membrane  resistance 
give  values  that  may  not  be  represenutive  of  the  re- 
sistance actually  occurring  during  demineralization. 
A  method  for  measuring  the  membrane  resistance 
under  the  conditions  occurring  during  demineraliza- 
tion has  been  panly  developed.   Cost  estinutes  have 
been  prepared  that  shew  that  even  under  operating 
conditions  that  are  very  favorable  to  the  oemionic 
process,  demineralization  by  the  oemionic  process 
will  cost  from  2  to  3  times  as  much  as  demineraliza- 
tion by  electrodialysis.   (See  also  PB  161  862) 


Aeronautical  Engineering 

PB  163  182      OTS  $1.60 

lAlr  Crew)  Equipment  Lab. ,  Naval  Air  Material 

Center,  Philadelphia,  Pa. 
LINEAR  ACCELERATIC»4  AS  A  SURVIVABLE 
HAZARD  IN  AVIATION,  by  E.  Hendler.    (1954)  I7a 
5  refs.   AD- 59  333. 

DESCRIPTORS:  'Aviation  medicine,  •Acceleration 
tolereiKe,  Aviation  accidents,  'Aviation  safety, 
•Aircraft  equipment,  'Safety  harness.  Design. 
Bffectlvness,  Testing,  'Catapults. 

This  paper  considers  certain  aspects  of  evaluating 
aircraft  equipment  which  has  been  designed  to  provide 
crash  protection  to  the  body. 


FB  163  186    OTS    $8. 10 

Air  Force  Flight  Test  Center,  Edwards  AFB,  Calif. 
L^28A  AIR  FORCE  FUGHT  EVALUATION,    by 
Juan  M.  Calderon,  Russell  M.  Dobyns,  and  John  K, 
CampbelL   |an  60,  81p.  AFFTC-TR-59-38; 
AD-232  116. 

DESCRIPTORS:    •Liaison  planes.  Tests.  Flight 
testing.  Air  force.  Transport  planes. 

.  The  L-28  is  a  liaison  and  light  cargo  airplane  designed 
to  operate  from  unprepared  fields  at  moderate 
roughness.   It  is  designed  for  use  as  a  five  place 
vehicle  and  has  a  design  gross  weight  of  3000  pounds 
with  a  maximum  overload  to  3920  pounds.   The  L-28A 
is  powered  by  a  Lycoming  GO-480-GID6  engine  with 
a  take-off  rating  of  295  horsqxjwer  at  sea  leveL   A 
77. 5  hour  flight  program  was  conducted  to  evaluate 
|}erformance,  flying  qualities,  aircraft  systems  and 

con^llance  with  contractor  performance  estimates. 
In  Its  normal  operating  range,  the  L-28A  is  simple 
to  operate  and  can,  with  relatively  small  payloads 
satisfactorily  accomplish  low  altitude  missions  in- 
volving shot  t  take-off  and  landing  distances  from 
unprepared  fields  of  moderate  roughness.    For  a 
given  minimum  take-off  and  landing  distance  require- 
ment, the  aircraft  offers  better  range,  load  carrying 
capabilities,  speed  and  altitude  performance  than 
any  other  fixed  wing  aircraft  in  the  USAF  inventory. 
The  handling  characteristics  of  the  L-28A  are 
satisfactory,  except  for  several  stability  and  control 
characteristics  at  speeds  below  35  knots  IAS '. 
S-8  (Author) 


PB  163  187      OTS  $16. 50 


Air  Force  Flight  Test  Center,  Edwards  Ak»B,  Calif. 
L-28A  AIR  FORCE  FLIGHT  EVALUATION,  APPEN- 
DDC  m,  by  Juan  M.  Calderon,  RusseU  M.  Obbyns,  and 


John  K.  Campbell. 
AD-232  374. 


Jan  60,  258p.  AFFTC-TR-59-38; 


f 


DESCRIPTORS:  Tests,  Fli^t  testing.  Fli^t  speeds, 
•Vertical  takeoff  planes,  'Liaison  planes,  |«<ir  force. 
Transport  planes,  Short  take-off  planes 


Contents: 

Take-offs 

Sawtooth  climbs 

Sawtooth  descents 

Continuous  climbs 

Level  flight  speed  powers 

Airspeed  calibration 

Range  mission 

Landings 

(See  also  PB  163  186) 


NASA  N63- 15563 


OTS    $0.75 


Ames  Research  Center,  National  Aeronautics  and 
Space  Administration,  Moffett  Field,  Calif 
A  PRELIMINARY  STUDY  OF  HANDUNG -QUALITIES 
REQUIREMENTS  OF  SUPERSONIC  TRANSPORTS  IN 
HIGH-SPEED  CRUISING  FLIGHT  USING  Pll^tnED 
SIMULATORS,  by  Maurice  D.  White,  Richai^ 
Vomaske,  and  others.  May  63,  3Ip.  13  refs 
Technical  note  D- 1888. 
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NASA  N63- 12503  OTS   $0.75 

Ames  (Research  Center,  National  Aeronautic: 
Space  Administration)  Moffert  Field,  Calif. 
TRACKING  PERFORMANCE  OF  A  SWEPT- 
FIGHTER   WITH  A  DIRECTOR -TYPE  RADAR 
CONTROL  SYSTEM  AND  SCOPE 
Howard  L.  Turner,  George  A.   Rathert,  Jr. 
Donovan  R.  Heinle.     20  Jan  58,  declassified 
24p.    8  refs.    Research  memo.  RM  A57J01. 

PB  163  157       OTS  $6.60 


Cornell  U.  Medical  Coll. ,  New  York. 
AIRCRAFT  SAFETY  BELTS:  THEIR  INJURY  fePFECT 
ON  THE  HUMAN  BODY,  by  Hugh  De  Haven,  W)risTourin 
and  Salvatore  Marci.    Rept.  on  Crash  Injury  Research, 
Contract  N6onr- 264 -12.   July  53.  66p.  3  refs.  AD- 14  643. 

DESCRIPTORS:  'Aircraft  equipment,  'Safety  Harness, 
•Aviation  injuries.  Body.  'Aviation  accidents^  j 

An  examination  was  made  of  the  injuries  sustained  by 
1039  survivors  of  670  lightplane  crashes.   Chl*square 
methods  were  employed  in  statistical  analysed  to  relate 
the  use  of  the  belt  and  body  injuries  of  survivors. 
Safety  belts  were  shown  to  be  an  infrequent  caiuse  of 
injury  and  to  serve  as  effective  protection.   S^ere 
snubbing  action  of  safety  belts  as  seen  in  80  crises 
showed  no  significant  correlation  with  the  occurence  of 
intra-abdominal  and  lumbar  spine  injuries,   dihtical 
intra-abdominal  and  lumbar  spine  injuries  apMared 
related  to  each  other  and  to  vertically  acting  Mrces. 
Bruises  and  minor  contusions  were  attributable  to  safety 
belts.    Injuries  which  occurred  without  any  signs  of 
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snubbing  were  jolt  loads  transmitted  by  supporting  struc- 
tures and  seats.    Injuries  of  the  upper  and  lower  torso 
were  associated  wldi  and  increased  by  failure  of  safety 
belt  msiallations.   The  percenuge  of  all  trunk  injuries 
sustained  by  users  and  nonusers  of  safety  belts  was 
similar.   No  increased  frequency  was  observed  in 
injuries  to  the  torso,  neck,  and  spine  by  the  use  of  the 
belt.   Survivors  not  using  safety  belts  suffered  more 
serious  injury  dian  diose  that  used  them.    Upper  and 
lower  torso  injuries  were  also  related  to  failure  of 
belt  mstaUations.    Dangerous -to- life  injuries  of  head 
and  body  were  associated  and  increased  with  vertical 
crash  forces.    (DDC  abstract) 

NASA  N62- 16878      OTS  $13.00 

Engineering  Design  Center,  Case  Inst,  of  Tech. . 

Cleveland,  Ohio. 
STRUCTURAL  SYNTHESIS  OF  SYMMETRIC  WAFPI  P 
PLATES  WITH  ZNTEGRAL  ORTH^SlL^rfff-   "^^ 
e>JERS.  by  Lucien  A.  Schmit,  Jr. ,  and  Thomas  P. 

SS^'io    T  «iNASA  Grant  NsG-110-61.    Oct  61, 
188p.  39  refs.    EDC-2-61-1. 

NASA  N63- 13899    repriced   OTS   $1.25 

l^?^  A^^."""^  ^"'^'''  '^*'*°"«'  Aeronautics  and 
Space  Administration,  Edwards.  Calif 

?EM  "fOR^'^a'^J.^^  a  TWIN-DUCT  INDUCTION  SYS- 

lo^   h?Lt  ^^  ^^^^  ^^^^  OF  0-78  TO 
-^07,  by  Jack  Nugent  and  Bruce  G.  Powers      Sen  6n    h- 

Classified  8  Feb  63.    44p.    9  refs!    TScaf^Se^."^" 

NASAN63-12518    repriced   OTS   $0.75 

[Flight  Research  Center,  National  Aeronautics  and 

Space  Administration]  Edwards,  Calif 
IW-FLIGHT  GAINS  REALIZED  BY  MODIFYING  A 
T^N  SIDE-INLET  INDUCTION  SYsST  byidCin  J 
Saltzman.     12  Dec  57,  declassified  25  Oct  62.     30d 
4  refs.    Research  niemo.  RM  H57J09. 

NASA  N63- 12563  repriced  OTS  $1.50 

Flight  Research  Center,  National  Aertmautics  and 

Space  Administration,  Edwards,  Calif 
LANDING-GEAR  BEHAVIOR  DURING  TOUCHDOWN 
AND  RUNOUT  FOR  17  LANDINGS  OF  THE  X-15 
RESEARCH  AIRPLANE,   by  James  M.  McKay  ar^l 
Betty  J.  Scott.  Mar  61,  declassified  25  Oct  62.  5to. 
7  refs.   Technical  memo.  X-518. 

NASA  N63- 12564  repriced  OTS  $0. 50 

Flight  Research  Center,  National  Aeronautics  and 

Space  Administration.  Edwarxls,  Calif 
LANDING  LOADS  AND  DYNAMICS  OF  THE  X-15 
AIRPLANE,  by  James  M.  McKay  and  Eldon  E.  Kordes. 
Mar  62,  declassified  25  Oct  6Z  17p.  1  ref.  Technical 
memo.  X-639. 

NASA  N6  3- 12558     OTS     $1.25 

Langley  Research  Center,  National  Aeronautics  and 

Space  Administration,  Langley  Field,  Va 
ANALYTICAL  INVESTIGATION  AND  PREDICTION  OF 
OTN  AND  RECOVERY  CHARACTERICTIcVoF  THE 
NORTH  AMERICAN  X-15  AIRPLANE,  by  William  D 
Grantham  and  Stanley  H.  Scher.    Oct  60,  declassified 
1  Dec  62,  48p.    7  refs.    Technical  memo  X-294. 


NASA  N63-12S60    OTS    $2.50 

Langley  Research  Center,  Nadonal  Aeronautics  and 
Space  AdminiMradon,  Langley  Field,  Va. 
BASIC  PRESSURE  MEASUREMENTS  ON  A  0.0667- 
SCALE  MODEL  OF  THE  NORTH  AMERICAN  X-15 
RESEARCH  AIRPLANE  AT  TRANSONIC  SPEEDS, 
by  Robert  S.  Oabome  and  Virginia  C.  Stafford.  Oct  60, 
declassified  25  Oct  62,  I02p..6  refs.  Technical 
memo.  X-344. 


NASA  N63-12S00 


OTS     repriced  $0.50 


Langley  Research  Center,  National  Aeronautics  and 
Space  Administration,  Langley  Station,  Va. 
FLUTTER  TESTS  OF  SANDWICH-TYPE  FLAT 
PANELS  AT  MACH  NUMBERS  OF  2.97  AND  4.12. 
by  BkkNi  E.  Kordes  and  Ernest  W.  Evans.  Dec  58, 
declassified  25  Oct  62.  17p.  2  refs .  NASA  MEMO 
10-17-58L. 

NASA  N63-13860      GTS  $2.75 

Langley  [Research  Center,  National  Aeronautics  and 
Space  Administration]  Langley  [Station]  Va. 
THE  ORIGIN  AND  DISTRIBUTION  OF  SUPERSONIC 
STORE  INTERFERENCE  FROM  MEASUREMENT  OF 
INDIVIDUAL  FORCES  ON  SEVERAL  WING- 
FUSELAGE -STORE  CC»IFIGURATIONS.    I.    SWEPT- 
WING  HEAVY-BOMBER  CONFIGURATION  WITH 
LARGE  STORE  (NACELLE).  LIFT  AND  DRAG;  MACH 
NUMBER,   1.61,  by  Norman  F.  Smith  and  Harry  W. 
Carlson.    11  Mar  55,  declassified  8  Feb  63.  I5lp. 
9  refs.  Research  memo.  RM-L55Al3a. 

AD  293  912      OTS  $4.60 

Naval  Research  Lab. ,  Washington,  D.  C. 
DISCHARGE  CHARACTERISTICS  OF  POTASSIUM 
BICARBONATE  DRY  CHEMICAL  FIRE  FIGHTING 
AGENTS  FROM  CARTRIDGE  AND  STORED  PRESSURE 
EXTINGUISHERS,  by  H.  B.  Peterson  and  R.  L.  Gipe. 
13  Dec  62,  49p.  3  refs.   NRL  repc  5853 

DBSCRIFTORS:  "Fire  extinguishers,  •Chemicals, 
*Bi carbonates,  *Poussium  compounds.  Cartridges, 
Pressure,  Storage,  Vibradoo,  Powders,  Test  methods, 
Specificatiaiis. 

An  investigatian  has  been  made  into  the  discharge 
characteristics  of  "Purple-K"  dry  chemical  fire  fighting 
materials  received  both  from  Navy  field  activities  and 
directly  from  manufacturers.  The  different  powders 
were  each  used  in  several  models  of  cartridge  type 
eKioKiilshers  and  in  a  stored  pressure  type  extinguisher 
Discharge  measurements  were  made  with  continuous 
recording  of  the  rate  of  change  of  the  pressure  and  of 
the  weight.    Field  emrironment  was  simulated  in  part  by 
putting  the  extinguishers  before  discharge  on  a  vibration 
table  for  varied  times.   Fixed  conditions  of  0.050  inch 
excursioo  in  a  vertical  direction  and  20  cps  frequency 
were  used.   The  longer  a  powder  and/or  extinguisher 
loleraies  vibration  and  still  gives  good  discharge,  the 
higher  is  its  quality. 


PB  163  235      OTS  $7. 60 

Wichita  U.  School  of  Engineering,  Kans. 
SYSTEMATIC  TWO-DIMENSIONAL  TESTS  OF  AN 
NACA  23015  AIRFOIL  SECTION  WITH  A  SINGLE- 
SLOTTED  FLAP  AND  QRCULATION  CONTROL,  by 
Richard  E.  Wallace  and  J.  L.  Stalter.  Rept.  on  Con- 
tract Nonr-201(01).   Aug  54,  declassified  1  Sep  58.  79p. 
9  refs.  Aerodynamic  rept.  no.   120;  AD- 50  641. 

DESCRIPTORS:  •Airfoils,  •Aerodynamic  control  sur- 
faces, ♦Slotted  flaps.  Design,  Aerodynamic  character- 
isdcs.  Gas  flow.  Tests,  Wind  tunnel  models 

A  systematic,  two-dimensional,  wind-tunnel  test  pro- 
gram was  conducted  on  an  NACA  23015  airfoil  section 
equipped  with  a  single -slotted  flap  and  blowing  circula- 
tion control.    The  model  variables  included  flap  deflec- 
tion and  position,  slot  width,  and  the  mass  of  air  blown 
from  the  model.   The  flap  deflections  tested  were  0, 
30,  45,  60,  70,  80  and  90  degrees  for  nominal  slot 

widths  of  .  0006,  .  0015,  .  003,  .  005,  .  097,  and  .  009 
(in  fractions  of  the  model  chord).   A  regime  of  blowing 
mass  flow  was  used  for  each  of  these  configuration 
combinations  that  was  bounded  by  the  compressor  max- 
imum, mass -flow  capacity  for  the  wider  slot  widths 
and  the  critical  pressure  ratio  for  the  narrower  slot 
widths. 


Electrical  and  Electronic  Engineering 


AD-289  486       OTS  $13.50 

Aeronca  Mfg.  Corp. ,  Baltimore,  Md. 
Aa»BCTS  OF  GENERAL  CONTROL  THEORY,  by 
R.  W.  Bass  and  P.  Mendelson.    Rept.  on  Contract 
AF  49(638)1003.    Aug  62,  198p.    AFOSR  2754; 
NASA  N62- 14839. 

DESCRIPTORS:  *Control  systems,  •Linear  systems. 
Feedback,  Synthesis. 

Contents: 

Introduction 

Notation  and  Terminology 

Matrix  Analysis 

Linear  Systems 

Piecewise  Linear  System:  Continuous  Systems 

(Saturating  Control) 
Piecewise  Linear  Systems:  Discontinuous  Systems 

(On -Off  Control) 

General  Nonlinear  Systems 

Discontinuous  Time-Optimal  Control  of  Linear  Plants 
The  Maximum  Principle  for  Synthesis  of  Optimal 
Systems. 


NASA  N62- 16980       OTS  $8. 10 

Antenna  Lab. ,  Ohio  State  U.  Research  Foundation, 

Columbus. 
ANALYSIS  OF  THE  INTER FEROMETRIC  SUB- 
MILLIMETER  RADIOMETER,  by  Richard  A.  Williams 
and  William  S.  C.  Chang,    Rept.  on  NASA  Grant 
N8G-74-60.    23  July  62,  82p.  32  refs.    Repc  no.  1093-9. 


PB  163  177     OTS   $3.60 


Ohio  State  U.  Research  Fa  j  dation. 


Antenna  Lab., 

Columbus. 
EFFECTS  OF  RADOME  DISCONTINUITIES' ON 
ANTENNA  PATTERNS,  by  Peter  D.  Kennedy,  John  R 
Baechle.  and  Sinclair  Chew.    Interim  engine«-ing  rept 
1  Apr-30  June  58,  on  Contract  AF  30(602)1620.  ' 

L'"}/.^'    ^'*P-    ^  '■^'«-  '^ept.  no.  722-6;  [RADC-TN- 
58-246]   AD-148  903.  >  l'^u>^   in 


&;  [R|i 


DESCRIPTORS:  •Radomes,  Electrical  propekies. 
Electromagnetic  waves.  Diffraction.  •Antenii*  radiation 
patterns.  Distortion,  Design. 


In  devel- 


TWs  report  discusses  recent  progress  made  .n  aevei 
oping  methods  of  analysis  of  the  electrical  effects  of 
n^d  radomes  and  in  InvestlKatlng  possible  r^cans  for 
reducing  the  detrimental  effects  of  such  radotties    The 
analysis  of  irregular  arrays  is  extended,  and  the  digital 
computer  program  which  was  developed  is  described 
Calculations  to  determine  the  optimum  dieleqcric  8le<^ve 
sizes  for  reducing  the  scattering  from  metal  icylinders 
are  presented  along  with  some  experimental  results 
The  conducting  cylinder  has  been  studied  in  detail    and 
mathematical  analyses  and  some  numerical  iwsults  are 
given.    (Author)  " 

PB  163  178   OTS   $1.60 

I 

Antenna  Lab. ,  Ohio  State  U.  Research  Foui^dation. 

Columbus. 
EFFECTS  OF  RADOME  DISCONTINUITIES  bN 
ANTENNA  PATTERNS,  by  Peter  D.  Kennedyriohn  R. 
Baechle  and  others.    Interim  engineering  repj.,  1  Jan- 
31  Mar  59,  on  Contract  AF  30(602)1620.    1  Apr  59, 
20p.    3  refs.  Rept.  no.  722-10;  RADC-TN-5S  •^109-' 
AD- 212  615. 

DESCRIPTORS:  •Radomes,  Electrical  proper  es 
Electromagnetic  waves.  Diffraction.  •Antenna,  radiation 
patterns.  Distortion.  Design.  1 

Analysis  of  the  boresight  shift  caused  by  arrajis  of  ra- 
dome  ribs  has  indicated  that  very  small  erroi  |  may  be 
obtained  with  perfect  antennas  and  regularly  sipaced 
ribs,  but  that  the  shift  may  be  increased  considerably 
by  irregularities  in  the  excitation  of  the  antenna.  This 
conclusion,  if  correct,  may  lead  to  ways  of  reducing 
the  boresight  shift  which  will  be  based  on  proitr  coor- 
dination of  the  antenna  and  radome  designs,    fte  equip- 
ment required  for  special  tests  is  nearly  completed, 
and  experimental  testing  of  the  theory  outline<l|in  this 
report  should  proceed  rapidly.    (Author) 

NASA  N62-I6591       OTS  $1.60 


Ohio  State  U.  Research  Foun  iktion. 
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Antenna  Lab. 

Columbus.  I 

RECEIVER  TECHNIQUES  AND  DETECTORS  toR 
USE  AT  MILLIMETER  AND  SUBMILLIMETBR  WAVE 
LENGTHS,  by  W.  S.  C.  Chang,  R.  A.  WiUiarhfi,  and 
others.   Semi-annual  rept. ,  1  Mar-31  Aug  62,  on  NASA 
Grant  NsG-74-60.    31  Aug  62,  13p.   Rept.   109;. 


10. 


PB  163  158      OTS  $2.60 

Cruft  Lab.,  Harvard  U..  Cambridge,  Mass. 
THE  SOUD  STATE  MASER.  by  J.  O*  Artman.  Techni- 
cal rept.  on  Contract  Nonr- 1866(28).  25  Apr  57,  28p. 
22  refs .  Technical  rept.  no.  264;  AD- 204  284. 

DESCRIPTORS:  •Masers.  Microwave  ampUfiers, 
Preamplifiers.  Operation,  Probability.  Molecular  elec- 
tronics. Solid  state  physics.  Paramagnetic  materials. 

The  principles  of  operation  of  Bloembergen's  solid  state 
maser  are  reviewed.  The  application  of  this  device  as 
a  low-noise  pre-amplifier  in  the  microwave  region  are 
stressed.  Microwave  design  parameters  are  discussed 
particularly  as  applicable  to  reflection  cavity  masers. 
The  characteristics  of  desirable  working  substances 
are  listed.  Particular  reference  is  made  to  the  system 
under  construction  at  Harvard  University  for  use  in  the 
region  about  1400  Mc/s  .  This  portion  of  the  electro- 
magnetic spectrum  is  of  great  interest  in  radio  astron- 
omy, and  radar,  (Author) 

AD-284  677   OTS   $9.60 

Electronics  Research  Lab..  U.  of  California. 
Berkeley.  ^ 

SYNTHESIS  OF  ACTIVE  RC  NETWORKS,  by  S.  K. 
Mitra.  Rept.  on  National  Science  Foundation 
Grant  G-12142.  20  Mar  62.  117p.    55  refs.  lER  Series 
no.  60.  Issue  no.  442. 

?.!?^^^^^^'  •Electrical  networks.  Impedance 
bridges.  Negative  resistance  circuits.  Synthesis. 
Variable  capacitors.  Matrix  algebra.  Functions.  Pbly- 
nomials.  •Tunnel  diodes.  ^ 

A  unified  and  systematic  treatment  of  synthesis  of 
active  RC  networks  with  a  minimum  number  of  active 
elements  is  presented.    Consideration  is  given  both  to 
four-terminal  active  devices  (e.g..  negative  impedance 
converters)  a«l  to  two-terminal  active  elements'^el 
diodes).    In  the  case  of  active  RC  networks  with  four- 
terminal  active  devices,  only  the  synthesis  aspect  of 
such  networks  (one-ports,  two-ports  and  n-ports)  has 
bee^  treated  from  the  polynomial  decomposition  point  of 

^r;«J^K'^"^5^"""P°^^'*'*"  ^"^  partitioning  forms, 
obtained  by  making  extensive  use  of  RC-LC  transforlna- 
tions.  are  presented  along  with  their  application  in  the 
realization  of  network  functions  in  known  active  RC  con- 
figurations.   Both  the  synthesis  and  the  properties  of 

^^  !!fi^n^'"^^**"^  "^  discussed  in  the  case  of  tun- 
nel diode:  RC  structures. 

AD-272  567       OTS  $6.  60 

^S.'^iTy?"''"^  ^"'^'■'  ^^'^  ^y^^^  ™'- 

^RCni^  ?^^.'^J'?',°^  '^^  ^^  FUNCTIONAL 
CIRCUrr  UNITS  by  R.  L.  Bullard,  W.  N.  Carroll  and 
others.   Quarterly  rept.  no.  1  (Rept.  no.   I), 

n^  V."i5li"'*  tio*!?  K^"^'^  Nov  61,  on  Contract 
DA  36-039- sc- 87246.    [1961]  66p.  6  refs. 

DESCRIPTORS:  •Submlniature  electronic  equipment. 

fr.^'n'!^''  ""^^^1^'  ^^^'"^^  connectors.  -Thin  filrris. 
Transistors,  Diodes,  Design,  •Semiconductors, 
Vacuum  systems.  Evaporation,  Soldering,  Packaging 
Circuits.  Processing,  Resistors.  Cermets.  TestT 
Tools.  Test  equipment. 


S-U 


The  prelimiiury  method  selected  for  integrating 
functional  microminiature  semiconductor  devices  to 
thin  films  is  discussed  along  with  the  results  obtained 
ID  date.    A  descripton  is  given  of  the  special  tools 
daveloped  for  this  process  and  the  testing  procedures 
used  during  evaluation.    A  test  subassembly  is  described 
which  will  be  utilized  during  final  test  and  evaluation  of 
tm  process.    A  detailed  description  of  the  vacuum 
•vsporation  process  is  presented.   A  full  description  d 
(he  circuit  design  utilized  on  die  functional  assemblies' 
ia  given. 

AD- 278  113  OTS  $3.60 

Martin  Marietta  Corp.,  Baltimore,  Md. 
REFLECTED  ION  BEAM  RECORDING  ON  DIELEC- 
TRIC FILMS^  by  J.  Utlon.    Rept,  for  29  June  61- 
1  Mar  62,  on  Contract  AF  30(602)2554.    Mar  62,  37p. 
22  refa.  RADC-TDR-62-172. 

DESCRIFTX)RS:  'Recording  systems,  •kxj  beams.  De- 
posits, 'Dielectric  films.  Ion  sources.  Ion  accelerator: 
Ionization. 

The  theoretical  studies  and  experimental  work  for  a 
iBlque  reflected  Ion  beam  recording  technique  are 
diacussed.    The  results  of  literature  surveys  of 
particle  deposition  methods  and  positive  ion  generation 
techniques  are  presented  along  with  a  theoretical  solu- 
tion to  Che  interelectrode  field  distribution  in  the 
specimen  stage.    Also  presented  is  a  description  of  the 
electron  and  ion  guns  used  for  recording,  the  results 
at  a  readout  methods  study,  and  the  results  of  the  ion 
deposition  experiments.    (Author) 

AD- 259  495   OTS   $15.50 

Molded  Insulation  Co. ,  lliiladelphia.  Pa. 
ULTRA-MINIATURE  PRINTED  CIRCUIT  CONNECTORS, 
by  Frederick  D.  MitchelL    Final  rept.,  I  Sep  58- 
30  Nov  59,  on  Contract  DA  36-039-8C-78006.  (1959) 
233pL 

DESCRIPTORS:  *Subrolniature  electronic  equipment. 
•Printed  circuits.    •Electronic  circuits,  •Electric 
connectors.  Specifications.  Plugs  (Electricity),  Elec- 
tric terminals.  Production.  Design,  Manufacturing 
methods.  Reliability,  Tests.  Transistors. 

The  results  are  auromarized  of  an  intensive  program 
leading  to  the  development,  production  and  complete 
evaluation  of  Ultra -Miniature  Connectors  for  use  with 
single  sided  printed  circuit  boards.  Basic  design  re- 
quirements are  discussed  together  with  the  integration 
of  this  development  with  the  Micro-Module  Program. 
As  a  result  of  these  investigations,  designs  are 
available  not  only  for  the  right-angled  connectors 
originally  called  for  on  the  contract,  but  also  for  the 
"straight  through"  or  parallel  type.  Connectors  de- 
veloped exceed  the  requirements  originally  imposed 
and  a  more  stringent  specification  is  proposed  and 
included  in  the  report.    Evaluation  test  data  is  in- 
cluded with  analysis  to  support  such  a  change.  Pro- 
duction analysis  is  included  together  with  manufacturing 
data.  Reliability  and  Quality  Assurance  data  has  been 
developed  and  appropriate  specifications  are  included 
together  with  aupponing  data.  Suggestions  are  made  as 
to  possible  future  Investigations  in  the  area  of  ultra - 
miniature  connectors  for  use  with  multi -layer  printed 
circuit  boards,  further  studies  of  plating  to  withstand 
abrasion,  etc.    (Author) 

S-12 


PB  181  517      OTS  $2. 50 

Naval  Research  Lab. ,  Washington,  D.  C. 
TIlERMQELECTRiaTY,  by  J.  W.  Davisson,  Joseph 
Pasternak,  and  B.  B.   Rosenbaum  (Bureau  of  Ships). 
Status  repu  no.   10  (Pinal).  Mar  63,   108p.  NRL  Memo, 
rept.   1404. 

DESCRIPTORS:  •Energy  conversion,  •Thermoelectric- 
ity, Materials,  •Selenides,  •Tellurides,  Crystal 
structure.  Electrical  properties,  •Semiconductors, 
Broadband,  •Thermoelectric  generators.  Group  V  ele- 
ments. Group  VI  elements,  Metallurgy,  •Semiconduct- 
ing films,  •Reactor  fuel  elemants,  •Cladding,  Beryl- 
lium, Bonding,  Uranium  compounds,  Oxides,  •Stron- 
tium, Radioactive  elements,  •Navigational  lights, 
•Thermocouples,  •Solar  cells,  •PelUer  effect.  Heat 
exchangers 

Contents; 

Nfeterials  research  and  development  fbr  thermoelectric 
power  generation 

High -temperature  broad -band  semiconductors 

High  temperature  semiconducting  compounds  for  ther- 
moelectric power  generation 

Structural  investigations  in  thermoelectric  materials 

Thermoelectric  properties  of  selenides  and  tellurides 
I    of  groups  VB  and  VIB  metals  and  their  solid  solutions 

High  temperature  metallurgy  research  on  thermo- 
electric materials 

Development  of  a  semiconductor  film -type  thermo- 
couple converter 

Thermoelectric  nuclear  fuel  element 

Materials  evaluation 

Strontium -90  fueled  thermoelectric  generator  power 
source  for  6 -wan  U.  S.  Coast  Guard  light  buoy 

Development  of  a  semiconductor  film-typ)e  thermo- 
couple energy  converter 

Solar  thermoelectric  panels 

I^sltier  heat  pumps;  application  [Mirameters  and  device 
possibilities 

Module  improvement  program 

Preliminary  sttidies  of  bonding  of  berjillum-clad  UO2 
ftiel  elements 

Research  on  materials,  processes,  and  devices  re- 
lated to  energy  conversion 

(See  also  PB  181  518) 

PB  181  518      OTS  $3.00 

Naval  Research  Lab. ,  Washington,  0.  C. 
THERMOELECTRICITY.  PART  IL   DEVICES,  by 
J.  W.  Davisson,  Joseph  Pasternak,  and  B.  B.  Rosenbaum 
(Bureau  o*  Ships).  Status  rept.  no.  9,  part  2  Jan  63, 
163p.  NRL  Memo.  rept.   1361;  NASA  N63-14441. 

DESCRIPTORS:   •Energy  conversion,  ♦Thermo- 
electricity, •Submarines,  •Refrigeration  systems, 
•Air  conditioning  equipment,  •Thermoelectric  genera- 
tors. Portable,  •Reactor  cores,  •Reactor  fuels. 
Uranium  compounds.  Oxides,  Zirconium,  Lead  com- 
pounds, Tellurides,  ♦Cesium,  Radioactive  elements. 
Thermopiles,  •Nuclear  reactors,  •Power  reactors, 
•Solar  cells,  ♦Semiconductor  devices,  ♦Peltier 
effect.  Cooling 

The  status  of  thermoelectric  devices,  including  hard- 
ware and  feasibility  for  various  applications,  is  re- 
ported.   The  devices  include:  a  silent  system  for  food 


,' 


storage  refrigeration  on  SSN  593  submarine  5; 
type,  thermoelectric,  refrigeration  system 
niarines;  thermoelectric  air-conditioning  s 
submarines;  a  cesium -137  powered  5 -watt 
electric  generator  for  deep-sea  applications; 
UZr)-PbTe  thermoelectric,  direct -conversi^ 
reactors;  a  3MW(e)  nuclear  thermoelectric 
fbr  unattended  deep  submergence  operation; 
500-kw  thermoelectric  generator  having  a 
water  reactor  heat  source;  rigid  thermoelectric 
for  a  5-kw  generator  two  thermoelectric  „_ 
for   "back-pack"  carry; solar  thermoelectric 
and  methods  of  thermoelectrically  cooling 
ductor  components.  (NASA  abstract)  (See 
AD- 290  222) 
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PhilcoCorp.,  Philadelphia,  Pa. 
ELECTROLYTIC  CAPACITORS,  by  Paul  H. 
and  Ruth  F.  Schwarz.    Supplement  to  Month 
rept.  no.  15  on  Contract  NObsr-72770.    31 
4  refs.    Philco  no.  H-2177-F,  Supplement- 
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See  also  PB  162  564 


AD-272  864       OTS  $Z  60 

Polytechnic  bist.  at  Brooklyn,  N.  Y. 
FUEL  CELL  MATERIALS,  by  Harry  P. 
Quarterly  progress  rept.  no.  4,   1  June-3l 
Contract  DA  36-039-sc- 85384.    (1961)  24p. 

DESCRIPTORS:  ♦Fuel  cells.  Materials.  Po^fer  supplies. 
Bectrolytic  cells.  Electrolytes,  •Membrante.  Stabi- 
lity, Design,  Electroossmosis,  Electrochemistry,  Ion 
exchange,  Polymer  solutions.  Methyl  radic^,  Vinyl 
radicals.  Butyl  radicals,  Imides,  Azo  radicfjs 
Iodides,  Electrical  properties,  Resistance  Jtransport 
properties.  *^ 
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An  improved  cell  for  measuring  the  electrotjlmotic 
water  transport  across  fuel  ceU  electrolytes  was  con- 
structed.   An  additional  number  of  new  homogeneous 
anion-permeable  membranes  of  low  ohmic  resistance 
were  prepared.    PUtinum  black  catalyst  wasi Incorpo- 
rated into  certain  of  these  which  were  submitted  for 
(Author)  ' 


further  evaluation. 
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Polytechnic    Inst,  of  Brooklyn,  N.  Y. 
FUEL  CELL  MATERIALS,  by  Harry  P. 
Quarterly  progress  rept.  no.  5,  1  Sq)-30 
Contract  DA  36-039-sc-85384.  (1961)  29p. 
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DESCRIPTORS:   •Fuel  ceUs,  Materials,  ♦.„. 
plies,  Electrolytic  cells.  Hydrogen,  Oxyger, 
Preparation,  Ion  exchange,  •Membranes,  1 
Films,  Impregnation,  Platinum,  Catalysts, 
solvents,  Electrical  properties.  Resistance 
properties,  Mechanical  properties 
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The  measurement  of  the  functional  behavior  of  catalyst 
impregnated  ion -exchange  membrane  electrolytes  with 
hydrogen  and  oxygen  fuels  was  made  in  a  modified  cell. 
Known  membranes  were  catalyst  impregnated  with  an 
imprinting,  technique,  and  tested  in  this  cell.  Additional 
new  membrane  electrolytes  were  prepared.  Samples 

A^''l,''o  oTiv^^  ^°''  ^'^'^^  ^^^^"8-  (Author)  (See  also 
AD-272  864) 

AD-283  651       OTS  $4.  60 

Polytechnic  Inst,  of  Brooklyn,  N.  Y. 
FUEL  CELL  MATERULS,  by  Harry  P.  Gregor 
^iarteriy  progress  repc  na  6.  1  Dec  61-28  Feb  62 
(final  rept.  1  Sep  60-28  Feb  62)  on  Contract 
DA  36-039-sc -85384.    (1962)  48p. 

DESCRIPTORS:  •Fuel  cells.  •Power  suppUes.  •Mem- 
branes, Materials,  Caulysts,  Electrolytes,  Films 
Polymers,  Resins,  Ion  exchange.  Hydrogen,  Oxygen, 
rluorination,  Impregnation. 

Measurement  of  the  functional  behavior  of  catalyst- 
impregnated  ion -exchange  membrane  electrolytes  in  a 
modified  H2-02  fuel  cell  was  made.    An  improved 
impnnting  technique  (the  hot  press  method)  was 
developed  for  membranes.   New  membrane  electrolytes 
were  prepared,  including  films  with  a  fluorinated 
matrix  polymer  and  films  containing  cross -Unking 
resins  for  enhanced  mechanical  strength.    Significant 
improvements  were  also  made  on  die  water- retain! njr 
properties  of  membrane  electrolytes 
(See  also  AD-272  865) 


PB  163  160      OTS  $8.60 

Radio  Corp.  of  America,  Harrison,  N.  J. 
DEVELOPMENT  OF  A  10-WATT,  S-BAND  TRAVEUNG- 
WAVE  AMPLIFIER,  by  E.   E.  Bliss.    Rept.  for 
Mar  56-14  Dec  58,  on  Contract  AF  33(600)32099. 
Apr  60,  94p.  WADD  Technical  rept,  60-397;  AD-247158. 

DESCRIPTORS:   •Microwave  amplifiers,  •Traveling 
wave  tubes,  S  band.  Design,  Helixes. 

This  report  concerns  the  development  ct  an  S^band. 
medium -power,  traveling -wave  tube  amplifier  designated 
die  RCA  Developmental  Type  A -1063.   The  objective  of 
diis  program  was  to  design  and  develop  a  tube  capable 
of  delivering  10  watts  of  cw  power  output  from  2.0  to 
4.0  kmc  with  a  gain  of  20  db  and  with  a  small-signal 
gain  of  25  db.   Focusing  was  to  be  provided  by  periodic 
permanent  magnets  widi  the  over -all  size  and  weight  of 
die  packaged  tube  to  be  kept  to  a  minimum.    A  further 

objective  was  that  the  tube  be  capable  of  operating  under 
severe  environmental  conditions  such  as  would  be  met 
in  airborne  operation.   This  program  has  demonstrated 
that  tubes  can  be  built  with  10  watts  of  cw  RF  power 
output  over  an  octave  bandwidth  with  over  twenty  db  of 
gain  and  diat  they  are  capable  of  normal  operation  over 
a  temperature  range  of  250  degrees  centigrade  and  under 
vibration  of  15  g's  from  10  to  2000  c.   (Authoi^ 
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PB  163  180      OTS  $11.00 

Raytheon  Ck>. .  Waltham,  Mass. 
DESIGN  AND  DEVELOPMENT  OF  THE  PLATINO- 
TRCW.  AMPLITRON.  AND  STABILOTRON.  by 
W.  C.  Brown.   Final  engineering  rept. ,  Volume  I, 
1  AMg  53-31  Dec  55,  on  Magnetron  Study  Project,  Con- 
tract DA  36-039-8C-56644.    14  June  56.  declassified 
1  Sap  59.    I46p.  AD-95  538. 

DESCRIPTORS:  *Radar  equipment.  Microwave  equip- 
ment, 'Electron  tubes,  "Magnetrons,  "Backward  wave 
tubes,  Electron  beams,  'Microwave  oscillators. 
Stabilization  systems,  "Microwave  amplifiers.  Design. 
Circuits,  Electrical  properties,  Radic^requency 
spectroscopy. 

This  report  concerns  studies  intended  to  gain  more 
quantitative  understanding  d  the  characteristics  of 
pulsed  magnetron  oscillators  and  other  microwave 
power  generators  used  in  modern  radar  systems  where 
high  orders  of  frequency  stability,  pulse  to  pulse 
reproducibility,  and  starting  reliability  are  needed. 
Design  and  development  of  the  three  new  types  of  Micro- 
wave tubes,  the  platlnocron,  the  stabilotron  and  the 
amplltron,  are  direct  results  al  this  project.  (Author) 


AD-277  526  OTS  $3,60 

Stsflford  Electronics  Labs. ,  Stanford  U. ,  Calif. 
FABRICATION  OF  GALLaJM  ARSENIDE  SUBNANO- 
SECOND  SWITCHING  DIODE,  by  H.  C.  Casey,  Jr. 
Rept.  on  Contract  DA  04-200-ORD-i087.    May  62,  33p. 
22  refs.    Tectailcal  rept.  no.  1802-1;  SEL-62-066. 

DESCRIPTORS:  "Semiconductor  devices.  "Electronic 
switches,  "Diodes  (Semiconductor),  Manufacturing 
methods,  "Gallium  compounds,  "Arsenides,  Impurities, 
Zinc,  Electric  connectors.  Gold  alloys.  Tin  alloys. 
Indium  alloys.  Electrical  properties.  Electric  potential. 


»»•»*•*"•■  «vnuyo,     i::.icvi.x  lb«l  piupi 

Electric  current.  Capacitance. 


Gallium  arsenide  has  been  used  to  develop  a   reproduc- 
ible, stable,  subnanosecond  switching  diode.    The  p-n 
junction  was  formed  by  diffusing  zinc  into  n-type  (3aAs 
at  900*^  for  2  min.    Ohmic  contact  to  the  n-type  GaAs 
was  obtained  by  alloying  50  percent  gold  and  50  percent 
tin,  while  alloyed  indium  was  used  for  the  cpntact  to  the 
diffused  p-layer.    Zero-bias  capacitance  (including 
case)  of  1.0  to  0.2  picofarads  (pO  has  been  achieved  by 
use  of  mesa  geometry.    This  low  capacitance  requires 
Junction  diameters  of  about  0. 0008  to  0. 0018  in.  These 
small  mesas  are  formed  by  masking  with  Apiezon  "W" 
wax  and  etching  for  approximately  1  min.  All  necessary 
steps  in  the  fabrication  process  have  been  explored  and 
are  controllable.    Preliminary  results  indicate  that  re- 
liable and  long-life  operation  can  be  expected.  (Author) 

AD-277  528   OTS  $10.50 

Stanford  Electronics  Labs. ,  Stanford  U. ,  Calif. 
THE  STAIRCASE  MASER:   SIMULTANEOUS  ADIA- 
BATIC  RAPID  PASSAGE  IN  MULTILEVEL  PARA- 
MAGNETIC CRYSTALS,  by  R.  J.  Morris.  Rept.  on 
Contract  AF  33(616)7944.    22  Jan  62,  133p.  40  refs. 
Tectanical  rept.  no.  211-3;  SEL-62-022. 


DESCRIPTORS:  "Masers,  "Ruby,  "Paramagnetic  crys- 
tals, "Solid  state  physics,     "Extren^ly  high  frequency, 
"Quantum  mechanics.  Nuclear  magnetic  resonance. 
Nuclear  spins.  Lattices,  Electrons,  Magnetic  fields. 
Magnetic  moments.  Perturbation  theory,  Matrix  algebn^ 
Differential  equations.  Operators  (Mathematics),  Re- 
laxation time.  Silver,  Thin  films,  X-band,  K-band. 
Q-band. 

Adiabatic  rapid  passage  (ARP)  is  a  pulsed  method  for 
achieving  an  inverted  population  distribution  in  para- 
magnetic spin  systems.    The  staircase  proposal  was  a 
suggested  answer  to  the  need  for  masers  to  amplify  in 
the  millimeter  and.  hopefully,  submilllmeter  regions. 
In  the  staircase  maser,  ARP  inversion  is  performed 
successively  or  simultaneously  on  several  equally  or 
nearly  equally  spaced  energy  levels.    With  three  levels 
the  method  gives  pulsed  maser  amplification  at  a  fre- 
quency which  is  approximately  twice  the  pump  frequency 
It  thereby  makes  maser  operation  possible  at  a  fre- 
quency which  is  roughly  twice  that  of  the  highest-fre- 
quency-pump source  available.    This  is  in  contrast  to 
the  conventional  three-level  c-w  maser  which  gives 
operation  at  roughly  one-half  the  highest  available  pump 
frequency.    Because  simultaneous  ARP  makes  stair- 
case-maser  operation  possible,  the  process  is  con- 
sidered at  length  in  this  study. 

AD-289  209     OTS     $10.50 

Stanford  Electronics  Lab. ,  Stanford  U. ,  Calif. 
TRANSIT- TIME  MODULATION  OF  VARIABLE  ARTI- 
FICIAL DELAY  LINES,   by  E.  K.  Wong.    Rept.  on 
Contract  DA  36-039- sc-87300      May  62,  13^.  19  refs. 
Technical  rept.  1610-1;  SEL-62-077. 

DESCRIPTORS:     "Delay  lines,  "Semiconductor  devices, 
•Diodes  (Semiconductor),  Modulation,  "Waveform 
generators,  "Riase  nxidulacion.  Series,  ^CiqMicitors, 
Very  high  frequency. 

Variable  transit- time  devices  are  capable  of  producing 
phase,  frequency,  and  serrodyne  modulation.  An 
investigation  has  been  made  regarding  the  use  of 
variable  artificial  lines  with  junction-diode  capacitors 
as  the  variable  elements  to  produce  these  forms  at 
modulation.    The  variable  artificial  lines  are  considered 
under  small  carrier  signal  conditions  so  that  line- 
arizing approximations  are  applicable.  Variable  arti- 
ficial lines  with  junction-diode  capacitors  are  first 
analyzed  using  quasi- static  approximations,  which  are 
quite  valid  for  rnodulating  frequencies  much  lower 
than  the  carrier  frequency.    A  second  part  of  this  report 
considers  the  general  steady-  state  analysis  of  linear, 
iterative,  time-varying  circuits,  which,  under  certain 
conditions,  are  good  approximations  to  variable  arti- 
ficial lines.   A  general  solution  is  found  for  the  steady- 
state  response  of  a  high-pass  line  with  periodically 
time- varying  capacitors. 

PB  163  188      OTS  $3. 60 

Stanford  Research  Inst.  [Menlo  Park]  Calif. 
DESIGN  INTERFERENCE  SUPPRESSION  FILTERS,  by 
Donald  K.  Weaver,  Jr.  Technical  rept.  no.  3  on  Con- 
tract NOy-22272.  Dec  51,  31p.  3  refs.  SRI  Proj. 
no.  336;  ATI-196  75a 

DESCRIPTORS:   Design,  Filters  (Electromagnetic), 
"Low -pass  filters,  Synthesis,  Interference, 
Suppressors. 


This  report  describes  the  design  of  low -pass  MUers 
providing  a  controlled  minimum  attenuation  in  the  stop 
band.    Filters  resulting  from  the  design  procedures 
given  here  use  their  elements  in  an  efficient  rjifinner. 
Both  m -derived  and  insertion  loss  methods  of  design 
are  presented.    A  table  is  given  of  normalizedi  filters 
which  can  be  scaled  to  any  cutoff  frequency  and  to  any 
impedance  level.  (Author) 
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Ames  Research  Center,  National  Aeronautic^  and 
Space  Administration,  Moffett  Field,  Calif. 
AN  EXPERIMENTAL  INVESTIGATION  IN  Al^  ATMOS- 
PHERE ENTRY  SIMULATOR  OF  NYLON  AS  AN 
ABLATIVE  MATERIAL  FOR  BALUSRC  MiajLES, 
by  Gary  H.  Bowman  and  Raymond  C.  Savin.  [*c  59, 
declassified  8  Feb  63,  35p.  20  refs.   Rept.  no]] 
Teciinical  memo.  X-114. 
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Ames  Research  Center.  National  Aeronautic^  and 
Space  Administration.  Moffett  Field.  Cahf    i 
STUDY  OF  INERTIAL  NAVIGATION  ERROR$  DUR- 
ING REENTRY  TO  .THE  EARTH'S  ATMOSPHERE,  by 
Q.  M.  Hansen,  John  S.  White  and  others  .  Mayi63.  53p. 
8  refs .  Technical  note  D- 1772. 
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Ames  Research  Center,  National  Aeronautic^! and 
Space  Administration,  Moffett  Field,  Calif. 
aJBSONIC  AERODYNANflC  CHARACTERISTIC  :$  OF 
DISK  RE-ENTRY  CONFIGURATIONS  WTTH  Eft,- 
UPTIC  CROSS  SECTIONS  AND  THICKNESS- DI- 
AMETER RATIOS  OF  0. 225  AND  0. 325,  by  Fttd  A, 
Demele  and  Jack  J.  Browscm.  May  61,  declassified 
8  Feb  63.   46p.  9  refs.  Technical  memo.  X-561 
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Ames  Research  Center,  National  Aeronautic*  land 
Space  Administration,  Moffett  Field,  Calif. 
A  WIND-TUNNEL  INVESTIGATION  AT  SUBSONIC 
AND  LOW  SUPERSONIC  SPEEDS  OF  A  RE-EfTRY 
VEHICLE  WITH  RETRACTABLE  WINGS,   by  '  \|illard 
G.  Smith.    Feb  61,  declassified  8  Feb  63.   21pj  4  refs. 
Technical  memo  X-398. 
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Bureau  of  [Naval  Weapons)  Washington,  D.  C 
A  TREATISE  ON  RADIAL  EXPANSION  OF  _ 
Carl  F.  Jeansen,  Jan  38.  declassified  5  Nov  5 
TIP  U- 56682. 
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DESCRIPTORS:   "Gun  barrels,  Manufacturing  r^ihods  , 
Material  removal,  "Machining,  "Forging,  Fail 
Mechanics),  Shear  stresses,  Theory,  Equatiohp 
Elasticity,  Tensile  properties.  Heat  treatment 
Pressure  gages  .. 
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Jet  Propulsion  Lab.,  Calif.  Inst,  of  Tech.,  Pasadena 
DEVELOPMENT  OF  STABLE  TEMPERATURE  CON-* 
TROL  SURFACES  FOR  SPACECRAFT,  by  W.  F 
Carroll.    Progress  rept.  no.  I  on  NASA 
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JPL-TR -32-340. 

NASA  N63-14292      OTS  $31.00 
Jet  Propulsion  Lab. ,  Calif.  Inst,  of  Tech      PaMrf«« 

k'a^'  ifS   •^'^  ""^"V    '^^P^  °"  NASA  Contract 

na^  22'  V  >^*?  "•  ^!^'  '  '^^-   -^^^r^cal  memo, 
na   33-99,  Vol.  1,  pt.  B. 

NASA  N63-16445      OTS  $1.60 
Jet  Propulsion  Lab. ,  Calif.  Inst    of  T*^h     d^^^a 

rept.  no.  32-431(Pt.   1).  ^    iecnmcai 

NASA  N63- 13485       OTS  $14.  50 

fw  in Jt  *^'^OGRAMS  SUMMARY  NO.    37-18     VOLUMP 
IV  FOR  THE  PERIOD  OCTOBER     ,  1962  TO 
DECEMBER  1,   196Z    SUPPORTING  RK^RCH  AND 
^Z^A.'i^^^'^'^^'  ''y  W.T^ckermg^ 

?S?  J^s'^'S^irVoL^.-^^-  ''  ^^  "•  ^'^ 

NASA  N63- 13582      OTS  $14.  50 

Jet  Propulsion  Lab. ,  Calif.  Inst,  of  Tech      Paaadpna 
SPACE  PROGRAMS  SUMMARY  Na  37-19"  VOUJM^ 
IV  FOR  THE  PERIOD  DECEMBER  1.  1962  TO 
ii'^A^Xi''  ^^^    SUPPORTING  RESEARCH  AND 
ADVANCE  DEVELOPMENT,  by  W.  H.  Pickering. 
Rept.  on  NASA  Contract  NAS7-100.   JPL-SPS-37-19, 

NASAN63-14902    OTS    $9.10 

SPACE  w'JS^Al^fcoJi"'-  ^"«'-  ^T^^-,  Pasadena. 
riw  £^  PROGRAMS  SUMMARY  NO.   37-19    VOLUMF 
VI  FOR  THE  PERIOD  NOVEMBER  I     1962  rn 

^G^^^liki^''    ^^^^^  EXPrni-ATON^RO- 
^rac^^NAS^^OO^^M  p'^^^i^.^n^   '''^'  ^  ^^^^Con- 
37  19    Vol    5?'    ^^^^^^'   ^OIP.    9  refs.    JPL-SPS- 


NASA  N63- 13450    OTS     $2.60 

Jet  Propulsion  Lab. ,  Calif.  Inst,  erf  Tech     Pasadena 
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Langley  Research  Center.  National  Aeronautics  and 
Space  Administration,  Langley  (Station)  Va. 
AERODYNAMIC  HEATING  TESTS  OF  MISSILE 
STABILIZERS  IN  A  FREE  JET  AT  MACH  NUMBER  2, 
by  Louis  F.   Vosteen.  Sep  60,  declassified  8  Feb  63, 
Up.    2  refs.    Technical  memo.    X-299. 
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Langley  Research  Center,  National  Aeronautics  and 
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EFFECT  OF  LONQTUTHNAL  AND  LATERAL 
CONTROLS  CW  AERODYNAMIC  CHARACTERISTICS 
OF  A  WINGED  REENTRY  CONFIGURATION  AT  A 
MACH  NLTMBER  OF  1.97  AND  ANGLES  OF  ATTACK 
UP  TO  APPROXIMATELY  90O,  by  Gerald  V.  Foster. 
Feb§I,  declassified  8  Feb  63.  13p.  3  refs.  Technical 
memo.  X-449. 
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Langley  Research  Center,  National  Aeronautics  and 
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AN  INVESTIGATION  AT  SUBSONIC  SPEEDS  OF  TOE 
LONGITUIXNAL  AERODYNAMIC  CHARACTERISTICS 
AT  ANGLES  OF  ATTACK  FROM  -4°  TO  100°  OF 
DELTA- WING  REENTRY  CONFIGURATIONS  HAVING 
VERTICALLY  DISPLACED  AND  CANCER  ED  WING- 
TTP  PANELS,   by  Bernard  ^>encer,  Jr.  Feb  61, 
declassified  8  Feb  63.   34p.  10  refs.   Technical  memo. 
X-MO. 
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Langley  Research  Center,  National  Aeronaiitics  and 
Space  Administration,  Langley  Field,  Va. 
AN  INVESTIGATION  OF  A  0.05-SCALE  MODEL  OT 
THE  XSM-64A  NAVAHO  MISSILE  AND  BOOSTER  AT 
SUPERSCWIC  MACH  NUMBERS  PART  I  -  FORCE 
STUDY,  by  James  D.  Church  and  Nancy  L.  Taylor. 
Sept  59,  declassified  I  Dec  62,  31  Ip.  1  ref.   Technical 
memo  X-16. 
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Langley  Research  Center,  National  Aeronautics  and 
Space  Administration,  Langley  Field,  Va. 
AN  INVESTIGATION  OF  A  0.05-SCALE  MODEL  OF 
THE  XSM-64A  NAVAHO  MISSILE  AND  BOOSTER  AT 
SUPERSCWIC  MACH  NUMBERS  PART  n  -  PRESSURE 
STUDY,  by  James  D.  Church  and  Nancy  L.  Taylor. 
Sept  59,  declassified  1  Dec  62,  137p.   1  ref.    Technical 
memo  X-17. 


NASA  N63-I2556      OTS  $0.75 

Langley  Research  Center,  Nadonal  Aeronautics  and 
Space  Administradon,  Langley  Field,  Va. 
INVESTIGATION  CF  THE  STATIC  LONGITUDINAL 
STABILITY  AND  ROLL  CHARACTERISTICS  OF  A 
THREE-STAGE  MISSILE  CONFIGURATION  AT  MACH 
NUMBERS  FROM  1.77   TO  2.87,  by  Donald  T.  Gregory 
and  Ausley  B.  Carraway.   Oct  59,  declassified  1  Dec  62, 
30p.   Technical  memo  X-i24. 


NASA  N63- 13902   repriced  $0. 50 

Langley  Research  Center,  National  Aeronautics  and 
Space  Administration,  Langley  (Sution)  Va. 
INVESTIGATION  OF  THE  STATIC  LONGITUDINAL 
STABILITY  CHARACTERISTICS  OF  AN  AIR-TO-SUR- 
FACE (Canard  missile  configuration  in  the 

TRANSONIC  MACH  NUMBER  RANGE,  by  Gerajd  L. 
Hunt.    Oct  60.  declassified  8  Feb  63,    20p.    1  ref. 
Technical  memo.  X-305. 


NASA  N63- 13981    OTS   $0.50 

Langley  Research  Center,  National  Aeronautics  and 
Space  Administration,  Langley  Station,     Va. 
MODEL  INVESTKJATION  OF  WATER   LANDINGS  OF 
A  WINGED  REENTRY  CONFIGURATION  HAVING 
OUTBOARD  FOLDING  WING  PANELS,  by  William  W. 
Petynia.    Dec  59,  declassified  8  Feb  63.    20p.    4  refs. 
Technical  memo.  X-62. 


NASA  N63-13903  repriced   $1.  25 

Langley  Research  Center.  National  Aeronautics  and 
Space  Administration,  Langley  [Station]  Va. 
SOME  AERODYNAMIC  AND  CONTROL  STUDIES  OF 
LIFTING  REENTRY  CONFIGURATIONS  AT  ANGLES 
OF  ATTACK  UP  TO  90°  AT  A  MACH  NUMBER  OF 
2. 91,  by  Frank  L.  Clark  and  Joanna  M.  Evans.  Nov  60, 
declassified  8  Feb  63.    49p,    2  refs.    Technical  memo. 
X-338. 


NASA  N63- 13906  repriced  OTS  $0.75 

Langley  Research  Center,  National  Aeronautics  and 
Space  Administration,  Laiigley  [Station]  Va. 
STATIC  LCWQTUDINAL  AERODYNAMIC  CHARAC- 
TERISTICS AT  TRANSONIC  SPEEDS  OF  A  LEN- 
•nCULAR-SHAPED  REENTRY  VEHICLE,  by  John  P. 
Mugler,  Jr.  and  Walter  B.  Olstad.  Dec  60,  declassi- 
fied 8  Feb  63.  30p.  5  refs.  Technical  memo.  X-423. 

NASA  N63- 13908  repriced  OTS  $0.50 

Langley  Research  Center,  National  Aeronautics  and 
Space  Administration,  Langley  [Station]  Va. 
STATIC  STABIUTY  AND  CONTROL  CHARACTER- 
ISTICS AT  LOW- SUBSONIC  SPEEDS  OF  A  LEN- 
TICULAR REENTRY  CONnCURATION,   by  George 
M.  Ware.   Dec  60,  declassified  8  Feb  63.  18p.  3  refs. 
Technical  memo.  X-431. 


NASA  N63- 13519    OTS     $8.10 

Northrop  Space  Labs. ,  Hawthorne,  Calif. 
SELF-SEALING  STRUCTURES  FOR  CONTROL  OF 
THE  METEOROID  HAZARD  TO  SPACE  VEHICLES, 
by  Philip  J.  D'Anna,  Roger  M.  Heitz,  and  others. 
Quarterly  rept.  no.  3,  1  Oct-31  Dec  62,  on  NASA 
Contract  NASr- 102.   Jan  63,  83p.   3  refs.  NSL-62- 132-2 

NASA  N62- 17561       OTS  $10.  50 

Space  Sciences  Lab. ,  General  Electric  Ca  , 

Philadelphia,  Pa. 
EVALUATIONS  OF  SPACE  VEHICLE  SHIELDING,  by 
N.  F.  Dow,  S.  P.  Shen,  and  others.    Rept.  on  NASA 
Contract  NASr- 34.    Apr  62,  132p.   27  refs.    Rept. 
na  R62SD31. 
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NASA  N63- 13482   OTS   $8.10 

Wilmot  Castle  Co..  Rochester,  N.  Y. 
STERILIZATION  OF  SPACE  PROBE  COMPONENTS,  by 

^[.'lo?'^'^'**^"''*    ^*"*'  '■^P*-'  19  Apr  6l*Sl  July62 
on  NASA  Contract  NASr-31.    1%2.  83p.    6  re^. 


Sanitation  and  Safety  Engineerin; 

PB181  519      OTS   $2.75 


Franklin  Inst. .  Philadelphia.  Pa 

umiC^U^Jii'^r^?^^^'^^^--  ^  ANNOTATED 
BWLIOGRAPHY.  by  Alec  Peters  and  Norman  cfntieu. 
Rept.  on  Thermal  Study  of  Underground  Air  Ducts. 
Contract  OCD-OS-62-58.   Oct  62,  135p.    203  n^ 


?iff   ^'^^'  •B»»>»>og'-«Ph«e8.  -Soil  machan.,tt, 
n?i    inl?''"'*'  conduc'ivity.  Measurement.  I^Iois- 
S^.;.™    S^T^"""^  structures.  'VentUauon  dUqts, 
Design,  •Civil  engineering.  Safety. 

AD- 275  1%   OTS   $1.60 

J!!?)^  ^*^'  Engineering  Lab. .  Port  Hueneme,  Calif. 
PERFORMANCE  OF  THE  SWEDISH  RAPID-CLOSING 
ANTI-BLAST  VALVE,  by  E.  N.  Hellberg.  9  Mfey  62. 
15p.    3  refs.    Technical  note  439. 

DESCRIPTORS:  •Safety  valves.  -Exhaust  valvel    in- 
take valves,  •Ventilation,  -Underground  structiires. 
Atomic  bomb  damage.  Blast,  Shockwaves,   ValKtes,  Gas 
sSel^*'  *"•  "^^"^  methods.  Climatic  fkriors. 

A  14-inch  diameter  Swedish  anti -blast  valve  wJa  tested 
te  air  flow  and  weatherabillty.    Air  flows  fronHlSSO  to 
mu  cfm  produced  pressure  losses  ftrom  1.  28  tfa  4  56 
toches  of  water  when  air  is  drawn  through  the  vftlve 
Air  Hows  from  1830  to  4750  cfm  produced  pressure 
losses  from  0.  25  to  2. 56  inches  of  water  when  Air  is 
exhausted  from  the  valve.    Without  the  shear  pin  holding 
the  closure  disc  fixed,  Huttering  became  serious  at  air 
aows  in  excess  of  900  cfm.    The  free  movement  of  the 
closure  disc  was  unaffected  by  ten  months  of  oi^side 
storage  and  the  valve  In  general  was  virtually  r  jst-free 
(Author)  r 


MACHINERY.  FABRICATION.  ANC 
ACCESSORY  EQUIPMENT 

NASA  N63- 13678    OTS     $6.60 

General  Electric  Co. ,  Cincinnati,  Ohio. 
LOW  VISCOSITY  BEARING  STABIUTT  INVEStIi- 
GATIOI.  Quarterly  rept  no,  4  for  period  ending 
^  Nov  62  on  NASA  Contract  NAS3-2111.  [1962]  6^) 


AD- 297  881   OTS  $3.60 

T^^^S?^  Aeronautical  Establishment  (Canada). 
THE  POTENTIAL  USE  OF  HELICOPTERS  FX)R  THE 
TRANSPORTATION  OF  LOGS,  by  A.  a  wJ^''n^62. 
-»p.    4  refs.    Aeronautical  rept.  LR-363:  NRC  no.  72llL 

DESCRIPTORS:  •Air  transponation,  •Helicopters, 

ro«rS  ^L^,"*  ^'^  Transportation,  ^ono^ics. 
Costs,  Industrial  research. 

Factors  contributing  to  the  probable  cost  of  lo«dna 
operations  using  helicopters  are  reviewed  and^  re- 
sults of  some  recent  experiments  in  the  United  States 
where  a  skidding  technique  was  investigated,  are 
briefly  discussed.    While  the  widespread  use  of  hell- 
o^ers  for  logging  appears  unlikely  for  many  years, 
there  is  an  evident  need  for  further  systemartc  ex- 
periments to  generate  the  data  necessary  for  more  re- 
iit  ""f  e«rt™«on  and  to  serve  as  a  guide  in  con- 
sidering future  technical  developments  in  both  the  air- 
craft and  forest  industries.    (Awhor)         °°^"^^'' 


Engines  and  PropoUion  Systems 


NASA  M63- 13883 


OTS    $1.75 


Ames  Research  Center,  National  Aeronautics  and 
&pace  Administration,  Moffett  Field    Calif 

LAYER  REMOVAL  AT  MACH  NUMBERS  FROM  0.85 

ISr  so    7?^  ^.'?'*  ^-  ^y^  «™1  Earl  C.  Watson. 
Mar  59,  71p.  12  refs.  MEMO.  2-19-59A. 

PB  163  220      OTS  $3.  60 

7Af*^--S:,  Q^/^''^y  progress  repc  no.  1, 
Apr- JO  June  59,  on  Contract  NOrd-7386.  7  July  59    39n 

ILn- A2>t?l9"?85!^  '''■"'  ^«^^^^^  -  ^  V^' 

DESCRIFT-ORS:  *Heat  resistant  materials.  Rocket 

nuS'dJS^f  P'-°P^'"'^'  •««*«  motor  ;K>zSes 
Fluid  dynamic  properties.  Gases,  •High  temneramre 
r«.earch.  •Combustion.  Reacdotl  kinelcs    -pCes 
^^.'  °!r«^'  A«^«lynamic  characterisdcr 
^^^ll^^'^ST-  '^^««"'-«'"ent.  Wake,  La;ninar 
^Z^T^^s'^''''  «^«"'  ^"^^  spectroscopy. 


A  survey  was  made  of  the  basic  scientific  problems 

materials  in  high -temperature  environments.   Special 
emphasis  was  placed  on  problems  of  advanced  soUd  pro- 
^^^  h°^'T'    ^-^^'"Perature  kinetics  are  being 
snidied  by  a  detailed  quantitative  analysis  of  laminar 
flame  structure.   The  rates  of  appearance  or  dlip- 

S^n^"^^     f  ^^"^  ^P^'^«  »"  ^  ^""^  are  being  deter- 
rmned  as  a  function  of  position,  temperature,  and  chem- 
ical ccxnposition.    Lean,  CH4-011ar^  are  being 
analyzed  at  low  pressures;  tests  were  made  to  check 
reproducibility  and  unidimensionality  of  the  flame.   The 

S^«',^X^  "^f"^'^  '^  '°  ^  «^P^«*  ">  ^  measure^ 
mem  of  thermal  conductivity  of  pure  gases  over  a  wide 
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range  at  temperatures.   The  dynamics  of  the  high -speed 
gas  flows  occurring  in  solid  propellant  rocket  nozzles 
are  being  investigated.   Noz^e  pressure  measurements 
were  made  with  a  2fP  total  angle  nozzle;  a  molybdenum 
insert  was  used  for  the  throat  section.   Total  head  and 
static  pressures  indicated  that  the  flow  was  essential  by 
radial  with  an  increase  in  Mach  number  from  2.  85  at  the 
center  line  to  2. 94  at  the  edge  of  the  boundary  layer. 
The  boundary  layer  total  thickness  was  roughly  deter- 
mined as  0. 040  in.  for  the  station  diameter  of  1.  5 
inches.   (DOC  abstracQ 

PB  163  221       OTS  $3.60 

Applied  Physics  Lab. ,  Johns  Hopkins  U. .  Silver 

Spring.  Md. 
TASK  R.   Quarterly  progress  repc  no.  2,  1  July -30 
Sep  59,  on  Contract  NOrd-7386.  21  Oct  59,  32p.  7  refs. 
Rept.  no.  TO  331-2;  ARPA  Order  no.  22-59,  Task  5; 
AD-227  765. 

DESCRIPTORS:  *Heat  resistant  materials.  Rocket 
motors  (Solid  propellanQ,  Fluid  dynamic  properties, 
Wnd  tunnels,  Heat  transfer,  •Exhaust  gases,  Infrared 
spectroscopy.  Gases,  'High  temperature  research, 
"Combustion,  Reaction  kinetics.  ^Flames,  Methanes, 
Okygen,  Aerodynamic  characteristics.  Enthalpy, 
•Thermal  conductivity.  Measurement,  Wake,  Laminar 
boundary  layer.  Nitrogen,  Thermistors,  •Fluid 
mechanics. 

The  approach  taken  is  to  obtain  high  ten»perature  chem- 
ical kinetic  information  by  means  of  the  detailed  analysip 
ol  laminar  flame  structure.   The  "final"  set  of  data  on 
temperature,  composition,  and  aerodynamic  profiles 
through  a  lean  methane-oxygen  flame  at  one- tenth 
atmosphere  pressure  is  discussed,  and  the  analysis  in 
terms  ct  conservation  of  matter  and  energy  presented. 
Extension  at  a  method  previously  developed  at  APL  for 
the  accurate  measurement  of  high  temperature  mole- 
cular diffusivities  to  the  measurement  of  thermal  con- 
ductivity is  described.   The  theory  for  both  a  point 
source  and  a  line  source  of  heat  is  given.    Experimental 
results  with  both  are  presented.    Special  emphasis  has 
been  placed  on  the  line  source.    This  project  aims  at 
experimental  measurements  of  the  flow  properties  in  a 
rocket  nozzle  employing  a  typical  solid  propellant.   Non- 
equilibrium  conditions,  real  gas  effects,  and  heat  trans- 
fer are  important  considerations.    Some  results  on 
nozzle  pressure  surveys  and  spectrometer  shakedown 
runs  are  presented.   (Author)  (See  also  PB  163  220) 

PB  163  222      GTS  $5.60 

Applied  Physics  Lab. ,  Johns  Hopkins  U. ,  Silver 

Spring,  Md. 
TASK  R.   Quarterly  progress  repc  no.  3,  1  Oct-31 
Dec  59,  on  Contract  NOrd-7386.    22  Jan  60,  55p.  25  refs. 
Repc  no.  TG  331-3;  ARPA  Order  no.  22-59,  Task  5; 
AD-237  930. 

DESCRIFrORS:  'Heat  resistant  materials.  Rocket 
njotors  (Solid  propellant).  'Rocket  motor  nozzles.  Fluid 
dynamic  properties.  Pressure,  Pitot  tubes.  •Exhaust 
gases,  Infrared  spectroscopy.  Cases,  •High  tempera- 
ture ra^arch,  •Combustion,  Carbon  compounds, 
Moaoddes,  Reaction  kinetics.  •Flames.  Methanes, 
Ckygen.  Aerodynamic  characteristics.  •Thermal  con- 
ductivity. Measurement,  Nitrogen,  Helium,  Wake, 
Laminar  boundary  layer.  Dissociation.  •Transport 
properties.  Diffusion.  •Fluid  mechanics.  g. 


Net  rates  of  appearance  or  disappearance  for  all  the 
stable  species  found  in  the  1/10  atmosphere  CH^-02 
flame  are  presented  as  profiles  throuf^  the  flame  zone. 
The  expected  relations  between  these  rates  are  given 
and  shewn  to  be  borne  out  by  the  data.   The  over -all 
rate  constant  for  the  oxidation  at  CO  is  evaluated  in 
terms  of  an  empirical  mechanism  and  shown  to  be 
essentially  temperature -independent  in  the  range  1650 
to  1950*'K.    Corrections  for  the  wake  perturbation  of  the 
source  wire  are  described  and  results  on  room  tempera- 
ture N  and  He  are  giveiu   Methods  of  measuring  diffusion 
coefficients  and  thermal  conductivity  in  gases  composed 
of  labile  atoms  and  their  present  molecules  are  being 
explored.    Efforts  are  being  made  to  derive  chemical 
kinetic  data  by  analyzing  the  concentration  wake  down- 
stream of  a  point  source  trace  gas  injected  into  a 
laminar  flow  of  a  second  gas  with  which  it  reacts.    Pitoc 
pressure  surveys  in  nozzles  of  12.  5°  and  26^  toul  diver- 
gence angle  of  stations  corresponding  to  the  same  ex- 
pansion ratio  showed  appreciable  differences  which  were 
attributed  to  chemical  non- equilibrium  effects.   (See 
alsoPB  163  221) 

PB  163  223      OTS  $8.10 

Applied  Physics  Lab. ,  Johns  Hopkins  U. ,  Silver 

Spring,  Md. 
TASK  R,   Quarterly  progress  rept.  no.  4,  1  Jan-31 
Mar  60,  on  Contract  NOrd-7386.    25  Apr  60,  88p. 
37  refs.    Rept.  no.  TG  331-4;  ARPA  Order  no.  22-59, 
Task  5;  AD-237  931. 

DESCRIPTORS:  •Heat  resistant  materials.  Rocket 
motors  (Solid  propellant).  'Rocket  motor  nozzles.  Fluid 
dynamic  properties.  Pressure.  Pitot  tubes,  •Exhaust 
gases,  Infrared  spectroscopy.  Gases,  'High  tempera- 
ture research,  •Combustion.  Carbon  compounds. 
Monoxides,  Oxidation,  Reaction  kinetics.  •Flames. 
Mettiaaes,  Oxygen,  Hydroxides,  Aerodynamic  charac- 
teristics, •Thermal  conductivity.  Measurement, 
Nitrogen.  Helium.  •Furnaces,  Nitrogen  compound. 
Oxides.  Deuterated  compounds.  Dissociation.  •Trans- 
port properties.  Wake.  Laminar  boundary  layer. 

Hydrogen,  Gas  flow,  Vapors.  Condensation,  •Phase 
studies,  BariLon  compounds,  'Fluid  mechanics, 
•Pyrometers. 

Comparisons  of  data  on  a  CH4O2  flame  at  1/10  and  1/20 
atm  demonstrated  that  the  flame  reactions  are  pre- 
dominantly bimolecular.    Rate  constants  for  the  CO-OH 
and  CH4-OH  reactions  were  derived  from  the  data.  The 
room  temperature  thermal  conductivities  of  N  and  He 
were  determined  using  an  intermittent  off-on  heat 
source.    Measurements  of  relative  O  atom  concentration 
were  made  by  monitoring  the  light  intensity  caused  by 
adding  a  trace  at  NO  to  an  O-O2  mixture.   Difficulties 
were  encountered  in  using  CO  as  a  tracer  in  O  because 
of  disproportlonation  of  CO  on  the  meul  apparatus. 
Pitot  pressure  surveys  in  the  12.  5°  total  angle  nozzle 
were  in  good  agreement  with  equilibrium  flow  calcula- 
tions while  those  for  a  26°  nozzle  were  not.    A  study  is 
being  made  between  condensed  metal  oxides  and  typical 
gas  phase  combustion  products.    A  system  was  devised 
fen'  detecting  the  onset  of  condensation  in  the  hot  gas  of  a 
flat  flame  burner  by  means  of  light  scattering.    (See 
alsoPB  163  22:9 
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PB  163  224      OTS  $6.60 


Johns  Hopkins  U. ,  J ; 


Iver 


Applied  Physics  Lab. 
Spring,  Md. 

I??^  '\^,Q^"«'■lyP^•og^-e•«rept.  no.  4,  tApr- 

?eJt"L   '-i^.^'/'fLo?"^^^^-  [I960]  62p.  30 refs. 

^^24^550^  "°-  ^^"^'^  '^^^'^  5- 


B,  Racket 
noikles. 


DESCRIPTORS:  •Heat  resistant  materials 
motors  (Solid  propellant),  •Rocket  motor  ' 
Fluid  dynamic  properties.  Pressure,  Pitot  tiiljes," 
Solid  rocket  propellams,  •Exhaust  gases.  Infrared 
spectroscopy.  Gases.  •High  temperature  research. 
Combustion.  Reaction  kinetics.  •Flames.  Methanes. 

S2^  f!!"*^"'*'*'  Aerodynamic  characteristics. 
•Thermal  conductivity.  Measurement.  Wake,  Laminar 

^oT^.^rf'*'''  """'"^^  compounds.  Oxides,'  SCScTa- 

Lpr*  V.  ."P^"  P"""**"'**'  Hydrogen.  Gas  .flow. 

•Fluid  mechanics.  Y 

Information  on  profiles  of  free  radical  and  ajdm  con- 
centraaon  through  a  flame  zone  is  needed,  the  tech- 
nique being  explored  is  to  use  a  probe  sampling  proce- 

TZ!:Z'"''  '"^  '**"'"  '^'^•""'^  "^  rapidly 'm!xS With 
a  suitable  scavenger  gas  to  give  a  characteristic  re- 
action product     The  use  of  transverse  temperature 

fhe  t«a'l  ^n  '""L^^*^  «"  ^^l^^y  comp«ed  from 
the  total  jet  flow  and  area  is  advantageous.   Flesults  for 
the  binary  diffusion  coefficient  of  theVoo  sy.t^  a 
room  temperature  obuined  by  measuring  the  O-atom 
grad^nt  in  a  tube  with  and  without  a  gasflow  are  SS- 
sented.    Attempts  to  measure  rates  in  the  case  where 

cessful.   Aerodynamic  surveys  of  the  flow  field  in  the 
nozzle  were  continued  with  measurements  of  pjtot  pres- 
sure profiles  at  several  axial  stations  and  staMc  ires- 
sure  recordings  along  the  nozzle  wall.   The  r*iulw  <J 
research  are  being  applied  to  an  analytical  snkly  of  Ae 
SSf  ^'^'"'"'  ''•'^^'"  occurring  Vn  the  fZ  c^r^i 
propellant  gases  throygh  nozzles,  (iee  alsoPB   63  ^3? 

PB  163  225      OTS   $5.60 

Applied  Physics  Lab. .  Johns  Hopkins  U.,  Si 
Spring.  Md. 

TASK  R^  Quarterly  progress  rept.  no.  6.  1  jUy- 
30  S^  60.  on  Contract  NOrd-7386.    25  Oct  60I  56p. 
22  refs.    Rept.  no.  TG  331-6;  ARPA  Order  ncl  22-59 
Task  5;  AD- 246  418.  ^ 


il  'er 


"t: 


DESCRIPTORS:  -Heat  resistant  materials.  Rocket 
motors  (Solid  propellant).  •Rocket  motor  noz^s.  Fluid 
dynamic  properties.  Pressure,  Pitot  tubes,  •Bxhaust 
gases.  Infrared  spectroscopy.  Gases,  •High  tempera- 
ture research.   •Combustion.  Reaction  kineticK,  Free 
radicals.  •Flames.  Aerodynamic  characteristics. 
Thermal  conductivity.  Measurement.  Nitrogbn.  Wake 
Laminar  boundary  layer.  Hydrogen.  Helium,  DIesocia-  ' 
Qon,  -Transport  properties.  Carbon  compounds.  Mon- 
oxides. Gas  flow.  •Fluid  mechanics.  I 

Work  was  concentrated  on  the  design  and  constlliction 

rJi^r^^'^f'  P'"°'*  ^°'  "^  sampling  of  atom^and  free 
r«licals  m  flames.   Present  efforts  are  being  put  on 
perfecting  the  transverse  profile  line  source  mathod  for 
use  at  elevated  temperature.   The  conditions  required 
tl      t«"Per«ture  and  velocity  profiles  in  the  laminar 
in  are  discussed,  and  some  preliminary  high  tanpera- 
Jjre  runs  on  N  are  presented.    A  revised  version  of  the 
Photometric  apparatus  for  measuring  the  binary  diffu- 
won  coefficient  of  the  O-Oj  system  which  is  more 
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adaptable  to  high  temperature  use  is  described     if  -.00 

i-inch-diameter  station  in  both  the  12.5- Mdi- 
degree  nozzles.  (Author)  (See  also  PB  163^4) 

PB  163  226      OTS  $4.60 

II"^  M  ^^'""'^  P'^*"^"  '^''  "°-  7.  1  Oct- 

^1  uec  GO,  on  Contract  NOrd-7386     110691  ^^1,.    -x 

55^^5^708^  '''-'■•  '^'  Or^f'J'fA'Xlt  ir 

DESCRiriX)RS:  •Heat  resistant  materials    Rocket 
motors  (Solid  propellant).   •Rocket  m<ior  n^Ses 
Fluid  dynamic  properties.  Pressure,  Pitot  t^s    •&- 

^sV^^L'TJ:'''^  spectroscopy,' •Py^^Srs.  ^ 
oases,  -High  temperature  research    •Comhi.«fi/J 

composed  of  labile  atoms  and  their  present  mol«?K^ 

rll^'^^zTZto'^^'r'  distri'butions  Zl^TJl^' 
raaoe  1  J  in  the  25°  nozzle  and  3-36  in  the  12. 5°  noz- 
zle are  reported.   Further  development  w^rk  with  ^S 
infrared  absorbtion  spectromete^is  SsTrTbLT  t^ii 
as  some  preliminary  observations  wi^^'n^TipSaT 
pyrometer.  (See  also  PB  163  225)        ""  *  "^  °P"cal 

NASA  N63-12550      OTS  $1.00 

S^! AS.TJt^'^''  ^*"«^  Aeronautics  and 
rrS^^i^iI^^^^^°^'  Cleveland,  Ohio 
COLD-AIR  INVESTIGATION  OF  THREE  VARIABI  P 
™OAT-AREA  CONVERGE^^'-DIVERGHli•N^f■ftc 
byjota  E^  McAulay.   Sept  59.  declassffi^i^fi?'     ' 
33p.  3  refs.  Technical  memo  X-42.        ^  '  ^^  ^'^' 


NASA  N63- 14680 


OTS    $1.25 


;JJ,^,C"  NUMBERS  OF  2.0.  rr^l.T^^"^^ 

iJSSa'»I?5r43n'^"/-  ^'""'  *^  '^^^  L- 

•  '^'^  ^^'  *^P-  6  refs  .  NASA  MEMO  2-17-59E. 

NASA  N63-13887      OTS  $1.00 

sS^e  aZI""^  ^"^'  ^""^  Aeronautics  and 
ipace  Administration,  Qeveland.  Ohio 

2^  m'lIJS'VS^  ^^J^^0«  PRW^Lks  IN  A 
2400-POUND- THRUST  ROCKET  ENGINE  miNr  i  m 

Tafl?  W  ??^'^''  ^*^"  C.   Ehie^.  id  others. 
Jan  59.  34p.  11  refs.    NASA  MEMO  12-11-58E. 


NASA  N62-16696      OTS  $2.60 

Marquardt  Corp. ,  Van  Nuys,  Calif. 
PYROLYTIC  GRAPHITE  THRUST  CHAMBER  DEVEL- 
OPMENT, by  C.  D.  Coulbert  and  J.  G.  Campbell. 
Quarterly  progress  repc  no.  3,  8  Dec  61  -7  Mar  62, 
on  NASA  Contract  NAS7-54.    22  Mar  62,  27p.  PR-264-3Q 


PB  163  194      OTS  $4.60 

Nadonai  Research  Corp. ,  Cambridge,  Mass. 
DEVELOPMENT  OF  TANTALUM -TUNGSTEN  ALLOYS 
FOR  HIGH  PERFORMANCE  PROPULSION  SYSTEM 
COMPCNBNTS,  by  M.  L.  Tortl.   Ta-W  Quarterly  repc 
no.  2,  10  July -9  Oct  59,  on  Contract  NOrd- 18787. 
(1959)  4^  4  refs.  AD- 229  486. 

DESCRBTORS:  Rocket  motors  (^aiid  propellant), 
'Rocket  motor  nozzles,  ^Tantalum  alloys,  ^Tungsten 
alloys.  Carbides,  Casting,  Forging.  Annealing, 
Crystallizatian,  Grain  structures  (Metallurgy),  Hard- 
ness, Fracture  (Mechanics),  Metallography,  *Heat 
resistant  metals  and  alloys. 

Alloys  ranging  in  composition  from  tantalum  10  percent 
tungsten  to  tantalum  98  percent  tungsten  were  investi- 
gated.  Successful  solid  propellant  test  firing  data  are 
rqiorted  on  inserts  of  tantalum  10  and  20  percent  tung- 
Mnu   Fabrication  procedures,  recrystallizatioa  data, 
carbon  effect,  and  hoc  hardness  data  are  reported  for 
the  10  percent  tungsten  alloy.    ForgabiUty  experiments 
and  hot  hardnesses  are  reported  for  the  20  and  30 
percent  tungsten  alloys.    On  the  basis  of  small  upset 
forging  tests  it  appears  that  these  alloys  will  forge  well 
at  2S00  to  3500^.   Attempts  to  cast  50  and  98  percent 
tungsten  ingots  were  successful,  but  the  alloys  do  not 
appear  useable.   Preliminary  button  investigations  are 
noted.  X-ray  coofirmatian  at  die  existence  of  TaC  and 
Ta2C  surface  layers  after  methane  gas  carburization 
at  tantalum  was  obtained.    (Author) 
(See  also  FB  163  193) 

PB  163  195      OTS  $5.60 

National  Research  Corp. ,  Cambridge,  Mass. 
DEVELOPMENT  OF  TAhn"ALUM -TUNGSTEN  ALLOYS 
FOR  HIGH  PERFORMANCE  PROPULSION  SYSTEM 
COMPONENTS,  by  M.  L.  Torti.   Ta-W  Quarterly 
repc  no.  3,  10  Oct  59-9  Jan  60,  on  Contract 
NOrd-18789.    (i960]  57p.  5  refs.  AD-234  835. 

DESCRIPTORS:  Rocket  motors  (Solid  propellant), 
•Rocket  motor  nozzles,  ♦Heat  resistant  metals  and 
alloys,  •Tantalum  alloys,  *Tungsten  alloys,  Carbides, 
Sheete,  Electric  furnaces,  Electrodes,  Casting, 
Forging.  Annealing,  Erosion,  Tensile  properties. 
Grain  structures  (Metallurgy),  Fracture  (Mechanics), 
Hardness.  Ductility. 

Complete  alloying  by  a  single  arc -melt  of  a  pressed- 
powder  electrode  was  confirmed  by  an  electron  micro- 
probe  analysis.   No  erosion  was  observed  after  solid 
propellant  test  firings  of  tantalum -10  and  20  per  cent 
tungsten  inserts.   The  more  severe  Jetavator  test 
configuration  showed  a  marked  decrease  in  erosion  as 
the  tungsten  content  was  increased  from  10  to  20  and 
from  20  to  30  per  cenc    Fabrication  procedures  have 
been  developed  for  the  pi^uction  of  excellent  quality 
60  and  10  mil  sheet  of  90  untalum  10  tungsten.    High 


L' 


temperature  strength  is  markedly  increased  over  pure 
tantalum.    ForgeaUUty  experiments  and  hot  hardnesses 
are  reported  for  the  20  and  30  per  cent  tungsten  alloys. 
Procedures  have  been  developed  to  produce  uniform 
layers  of  tantalum  carbide  of  predetermined  thicknesses 
by  methane  gas  carburization  of  pure  tanulum. 
(See  also  PB  163  194) 


PB  163  196      OTS  $5. 60 

National  Research  Corp. ,  Cambridge,  Mass. 
DEVELOPMENT  OF  TANTALUM-TUNGSTEN 
ALLOYS  FOR  HIGH  PERFORMANCE  PROPULSION 
SYSTEM  COMPONENTS,  by  M.  L.  TortL  Ta-W  Quar- 
terly rept.  no.  4,  10  Jan-9  Apr  60,  on  Contract 
NOrd-18787.  4  refs.  AD- 240  183. 

DESCRIPTORS:   Rocket  motors  (Solid  propellant), 
•Rocket  motor  nozzles,  'Heat  resisunt  metals  and 
alloys,  •Tantalum  alloys,  ♦Tungsten  alloys.  Casting, 
Forging,  Extrusion,  Welding,  Cold  working.  Carbides, 
Sheets,  Tensile  properties,  Brittleness,  Ductility, 
Erosion.  Grain  structures  (Metallurgy),  Cold -working 

The  successful  firing  of  a  thin -walled  tantalum  -  205^ 
tungsten  nozzle  is  reported.    Nozzle  insert  blanks  con- 
taining from  15  to  30^  tungsten  have  been  cast  and  are 
awaiting  testing.   Jetavator  bar  test  firings  show  no 
variation  in  erosion  with  grain  size  or  cold  work  for 
tantalum -lOjg  tungsten.   Extrusion  investigations  are 
underway  for  the  tantalum -10  to  20^  tungsten  aUoys  an 
and  billets  have  been  prepared.   The  tensile  strength 
and  bend  ductility  of  welds  in  tantalum- IC^  tungsten 
sheet  are  reported.   The  effect  of  carbon  upon  the 
mlcrostructure  of  tantalum -lOj^  tungsten  was  investi- 
gated.   Nozzle  inserts  have  been  carburlzed  and  are 
awaiting  testing.  (Author)  (See  also  PB  163  195) 

PB  163  197      OTS  $7. 60 

National  Research' Corp. ,  Canribridge,  Mass. 
DEVELOPMENT  OF  TANTALUM -TUNGSTEN 
ALLOYS  FOR  HIGH  PERFORMANCE  PROPULSION 
SYSTEM  COMPONENTS,  by  M.  L.  Torti.  Ta-W  Quar- 
terly rept.  no.  5,  10  Apr-9  July  60,  on  Contract 
NOrd-18787.  (I960]  77p.  4  refs.  AD-246  436. 

ECSCRIPTORS:   Rocket  motors  (Solid  propellant), 
♦Rocket  motor  nozzles,  ♦Heat  resisunt  metals  and 
alloys,  ♦Tantalum  alloys,  ♦Tungsten  alloys,  Carbides, 
Extrusion,  Annealing,  Cold -working.  Ductility,  Hard- 
ness, Tensile  properties.  Grain  structures  (Metal- 
lurgy), Metallography 

Billets  of  tantalum -10,  15,  and  20  tungsten  were  suc- 
cessfully extruded  at  the  WADD  extrusion  facility.  The 
recrysrallizarion  temperature  was  fixed  at  1600  de- 
grees C.  for  the  15  and  2C%W  alloys.   Substantial  room 
ten^>erature  ductility  is  observed  in  the  annealed  state 
for  both  the  15  and  20^  alloys.   Hot  hardnesses  were 
completed  on  the  entire  tantalum  tungsten  system  up  to 
1200  degrees  C.    As  the  testing  tempsrature  was  raised, 
the  alloys  containing  more  than  2C^  tungsten  showed  a 
marked  hardness  increase  over  pure  tungsten.    A  test 
firing  of  a  carburlzed  pure  tantalum  nozzle  failed  when 
the  carbide  was  penetrated.    Improved  analytical  pro- 
cedures for  tungsten  in  tantalum  have  been  developed. 
High  temperature  tesdng  of  90  tantalum -10  tungsten 
sheet  shows  a  marked  increase  in  strength  with  in- 
creasing strain  rate.   The  effect  of  carbon  upon  the 
microstructure  of^O  tantalum- 10  tungsten  is  reported. 
(Author)  (See  also  FB  163  196) 


FB  163  198  OTS   $3.60 

National  Research  Corp. ,  Cambridge,  Ma84 
DEVELOPMENT  OF  TANTLUM- TUNGSTEN  /(lLOYS 
FOR  HIGH  PERFORMANCE  PROPULSION  SYSTEM 
COMPONENTS,   by  M.  L.  Torti.  Ta-W  Quarterly 
rept.  no.  6,  10  July-9  Oct  60,  on  Contract  NOpd- 18787. 
[1960]  32p.  4  refs.  AD-252  217. 


DESCRIPTORS:    Rocket  motors  (Solid  propel 
•Rocket  motor  nozzles,  ♦Heat  resistant  metalb'  and 
alloys,  ♦Tantalum  alloys,  ♦Tungsten  alloys,  •Hafnium 
alloys,  Carbides,  Sheets,  Erosion,  Casting,  ^trusion. 
Annealing,  Machining,  Forging,  Cladding,  Brittleness, 
Crystallization,  Grain  structures  (Metallurgy), 
Fracture  (Mechanics),    Vapor  plating,  AluminWn 


coatings.  Yttrium,  Carbon  alloys.  Zirconium 
Tensile  properties. 


alloys, 


A  pure  Ta  rocket  nozzle  insert  carburlzed  to  i 
depth  of  0. 032  in.  showed  no  erosion  after  a  6 )  •. 
sec  test  firing.  Oxygen  embrittlement  was  a  s^-lous 
problem  at  forging  temperatures  required  for  ijie 
higher  W  content  Ta  alloys.  Hammer  forging  d< 
Ta-15  to  20%  W  recrystallized  extrusions  conditioned 
by  etching,  turning  and  spot  grinding  was  condjucted 
at  3000  to  3300  F  in  an  Ar  atmosphere.   Vacuum 
annealed  extrusions  n)set  in  a  forge  press  exhibited 
little  surface  cracking  which  was  severe  on  as-cast 
speciments.   Clad  (pure  Ta)  and  vacuum  coated  (Al) 
billets  of  Ta-20%  W  were  upset  forged  with  a 
12, 000- lb  hammer  at  3000  F;  the  Ta  cladding  ipUt 
and  would  be  unsuitable  for  closed  die  forging;  (he 
AI  coating  resisted  oxidation  and  sub-surface  1 
embrittlement  during  heating  prior  to  forging.  I  Ta-10% 
W  and  Ta-10%  Hf  were  cast  and  evaluated.  (DDd 
abstract)  (See  also  PB  163  197) 


re  163  193      OTS  $1. 10 

National  Research  Corp. ,  Cambridge,  Mass 
TANTALUM  TUNGSTEN  ALLOYS,  by  M.  L 
Ta-W  Quarterly  repc  no.   1,  10  Apr-9  July  59 
Contract  NOrd-18787.    [1959]  8p.  4  refs.  AD- 


torti. 

'loo 
825  407. 
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DESCRIPTORS:   Rocket  motors  (Solid  propellaU, 
•Rocket  motor  nozzles,  •Heat  resistant  metalFand 
alloys,  -Tantalum  alloys,  "Tungsten  aUoys,  Carbides, 
Casting,  Forging,  MetaUography,  Chemical  aWlysis. 
Fracture  (Mechanics).  i 

The  program  is  oriented  toward  investigating  the 
properties  of,  and  fabrication  procedures  necessary 
for,  the  production  of  rocket  nozzle  inserts  ma(|e  of 
Ta  and  Ta-W  alloys  coated  with  Ta  carbide.   Tke  entire 
Ta-W  system  wiU  be  surveyed  by  die  vacuum-ire  cast- 
"^  of  ingots  from  which  small  nozzles  wlU  be  machined 
Three -m.  -diam  ingots  of  10,  20  and  30%  W  in  Ta  were  * 
cast  widiout  difficulty.   PreUminary  metallogrlphic 
examination  disclosed  no  unalloyed  W  particlei  nor 
gross  inhomogenities.    Samples  of  the  20  and^%  W 
alloy  were  single -blow  upset  forged  to  a  50%  reduction 
in  height.   The  samples  were  coated  with  a  refractory - 
base  material  to  provide  protection  from  oxidaWon, 
7    ^o^  '"  *!L2?5"'  8^^"^*''^  furnace,  and  forged  at 
2500    to  2700*T.    All  of  these  samples  forged  well  with 
no  interior  cracking.    A  10%  W  alloy  ingot  cradked  in 
the  latter  stages  of  forging.   Tantalum  sampled  were 
carburlzed  for  various  times  and  temperatures.  Various 
samples  of  the  surface  and  interiors  of  the  specnmens 


were  analyzed  for  C,  O,  and  N.   The  C  content  of  the 
interior  increased  rapidly  as  the  carburlzlng  tempera- 
ture was  increased.   No  significant  O  or  N  pickup 
occurred,  ensuring  that  the  observed  layers  were  true 
carbides.    (DDC  abstract) 

PB  163  208      OTS  $3.60 

Perkln- Elmer  Corp. ,  Norwalk,  Conn. 
DEVELOPMENT  OF  AN  EXPERIMENTAL  GAS  RADIA- 
TION PYROMETER,  by  Sunley  A.  Dolin  and  Eugene  A. 
Jackson.    Final  engineering  repc  ,  11  Oct  56-31  Oct  57 
on  Temperature  Sensing  Systems,  * 

Contract  AF  33(600)30130.   Jan  59,  36p.  WADC  Technical 
repc  56-360,  Part  U;  AD-207  240. 

DESCRIPTORS:  "Jet  engines.  Afterburners.  •Exhaust 
gases.  Temperature,  Measurement,  Temperature 
sensitive  elements.  •Radiation  pyrometers,  Design 
Infrared  windows.  Containers,  Silver.  Brazing,  Bonding. 
"Thermopiles,  Electric  connectors.  Seals  (Stoppers). 

Investigation  was  made  on  methods  of  gas  radiation 
pyrometry  which  are  applicable  to  measurement  of 
temperature  of  exhaust  gases  of  jet  engines.   Particular 
emphasis  was  directed  towards  development  of  an  Instru- 
"*«*  that  would  withstand  an  ambient  temperature  of 
1500"F  while  subjected  to  vibrational  stresses  up  to 
100  g's.   Catagorles  investigated  for  conso-uction  of  a 
high  output  hermetically  sealed  unit  included  windows, 
ceramic  to  metal  seals,  electrical  leads,  and  thermopUe 
detectors.    Experimental  models  have  been  constructed 
and  evaluated  on  the  afterburner  of  a  J -47  engine.    Mllli- 
vdt  level  outputs  were  recorded  while  measuring  flames 
up  to  3200OF.    (Audior)   (See  also  PB  151  031) 


Manufacturing  Equipment  and  Processes 

AD-297  780  OTS   $8. 10 

Lockheed  Aircraft  Corp.,  Sunnyvale,  Calif. 
EXPLOSIVE  METAL  FORMING:  AN  ANNOTATED 
BIBLIOGRAPHY,  comp.  by  Helen  M.  Abbott.    Feb  63. 
82p.    219  refs.    Special  Bibliography  SB-62-45;  Rept. 
no.  8-19-62-10. 

DESCRIPTORS:  ♦Material  forming,  •Explosive  forming. 
Chemical  milling,  Electroforming,  Explosives, 
Bonding.  Forging,  Hardening,  Welding,  Shock  waves, 
Metals.  Alloys,  ♦Bibliographies,  ♦Abstracts. 

This  blbUography  consists  of  219  selected  references  on 
explosive  forming  of  materials.    Information  concerning 
explosive  forming  techniques,  possible  applications  of 
the  process  and  types  of  materials  formed  into  various 
configurations  was  compiled.    This  collection  of  refer- 
ences supplements  other  published  bibliographies  and 
provides  coverage  of  material  from  1960  throuah 
September  1962. 

AD- 276  915  OTS   $5.60 

Materials  Advisory  Board,  National  Research 

Council,  Washington,  D.  C. 
STATE  OF  THE  ART  ON  MACHINING.    Progress 
rept.  no.  5  by  The  Panel  on  Machining  of  the  Committee 
on  the  Development  of  Manufacturing  Processes  for 
Aerospace  Materials.    1  May  62,  52p.  Rept.  no. 
MAB-139-M(M5). 
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DESCRIPTORS:  'Material  removal.  •Machining. 
•Chemical  milling.  Spark  machining.  Ion  beams.  Abra- 
sive blasting,  Electroerosive  machining,  LMtrasonic 
radiation.  Electron  beams,  *Alloys,  Manufacturing 
methods,  *Ceramk:  materials.  Production,  Processing, 
Cermets,  Cutting  tools.  Cutting  fluids.  Quality  control. 
Statistical  analysis. 

The  Panel  on  Machining  has  reviewed  the  areas  of  con- 
ventional material  removal  equipment,  conventional 
material  renwval  processes,  and  alternative  methods 
of  material  removal.    In  this  report,  it  presents  its 
findings  with  regard  to  the  state  of  the  art,  nnajor 
problem  areas,  and  pnxress  growth  potentials  for  the 
1%5-1980  period,  as  applicable  to  aerospace  problems 
in  the  above  three  areas.    In  conducting  this  review,  the 
panel  has  drawn  on  findings  of  its  previous  task  force 
surveys  on  cutting  tool  materials,  alternative  methods 
for  HMchining,  and  numerically  controlled  machining 
covered  by  earlier  reports  of  the  panel.    Three  major 
problem  areas  have  been  recognized,  namely:  (1)  A 
need  for  Increased  versatility  in  material  removal equify 
n^eni  to  produce  small  quantities  of  very  complex  pans 
utilizing  a  great  diversity  of  materials.    (2)  A  need  for 
closer  tolerances  on  machined  parts,  and  (3)  A  need 
for  increased  ability  to  machine  high-strength,  heat  re- 
sisting materials. 


MATERIALS 

NASA  N63- 13520      OTS  $3.60 

National  Beryllia  Corp. ,  HaskeU,  N.  J. 
RESEARCH  ON  LOW  DENSITY  THERMAL  INSULA- 
TION MATERIALS  FOR  USE  ABOVE  3000°  F,  by 
Karsten  H.  Styhr,  Jr. ,  Philip  S.   Hessinger,  and  others. 
Quarterly  rept  no.  3,  I  Oct -31  Dec  62,  on  NASA 
Contract  NASr-99.   (19621  32p.  5  refs. 

.PB  163  162      GTS  $5.60 

Quantum,  Inc. .  WaUingford,  Conn. 
THE  FORMATION  OF  NEW  POLYMERS  USLNC 
IONIZING  RADIATION,  by  R.  F.  Horan.    Final  rept. . 
12  Sep  58-12  Sep  59,  on  Radiation  Polymerization;  A 
feasibility  Study  for  Specific  Applications,  Contract 
DA  44-O09-eng-3723.    [1959]  53p.  25  refs.  AD-231  270. 

DESCRIFrORS:  'Radiatiao  chemistry.  Polymers,  *Heat 
resistant  plastics,  *Plastic  coatings,  Production, 
•Fbosphonitrile  chlorides.  •Vinyl  plastics.  Vinyl 
radicals,  •Silanes.  Cyckihexane  derivatives,  *SiIicone8, 
Ferrocene*,  Dieues,  Methyl  radicals,  Allyl  radicals, 
Bttiers,  •Decaboranes,  •Cyanuric  acid.  Phenyl  radicals. 
Chlorides,  *Tin  compounds,  *Metalorganic  compounds. 
Butyl  radicals.  Cadmium  compounds.  Magnesium  com- 
pounds, *Chloirocarbans,  Polymerization,  Infrared 
spectroscopy. 

The  objective  of  this  program  was  to  investigate  the 
effect  at  gamma  radiation  as  a  tool  for  the  synthesis  of 
new  polymer  materials;  specifically  polymer  materials 
uaeftil  as  structural  plastics  at  elevated  temperatures. 
There  are  reported  some  43  experiments  from  which 
15  polymer  products  resulted  from  exposure  to  the 
ionizing  gamma  radiation  from  a  Cobalt  60  source.    Of 
the  15  fifteen  polymer  products,  6  have  a  melting  or 
decomposition  temperature  greater  than  300^^.   The 


class  at  polymers  represented  by  the  type  compounds 
triallylcyanurate-phosphonitriUic  chloride  and 
triallylcyanurate-vinyl  stannanes  showed  most  promise. 
However,  no  extensive  physical  or  chemical  analyses 
were  performed  on  the  irradiation  products.   (Author) 
(See  also  PB  152  649) 


Ceramics  and  Refractories 

NASA  N63-13289     OTS  $1.60 

Culver  City,  Calif. 
DEVELOPMENT  OF  REFRACTORY  FABRICS,  by 
L.   E.  Gates  and  W.   E.  Lenu    Quarterly  rept.  no.  5, 
3  Mar-2  June  62.  NASA  Contract  NAS8-50.    15  June  62. 
20p. 

PB  163  231      OTS  $1.60 

Southwest  Research  Inst. ,  San  Antonio,  Tex. 
PARAMETRIC  STUDIES  OF  METAL  FIBER  REIN- 
FORCED CERAMIC  CONffOSITE  MATERIALS,  by 
Elbridge  Z.  Stowell  and  Tien-Shih  Liu.  Bimonthly  rept, 
no.  3,  8  May -7  July  60,  on  Contract  NOas  60-6077 -c. 
8  July  60.  Up.  4  refs.  AD- 240  435. 

DESCRIPTORS:   •Composite  materials,  •Ceram\f  ma- 
terials. Reinforcing  materials,  *M3tallic  textiles, 
Fibers,  Mechanical  properties,  •Tensile  properties. 
Stresses,  •Refractory  materials,  •Oxides,  Creep 

The  strength  of  composite  materials  when  stressed  at 
an  angle  to  the  fiber  reinforcements  is  considered  in 
terms  of  the  angles  involved  and  certain  strength  prop- 
erties of  the  fibers  and  the  matrix.    A  discussion  is 
made  on  refractory  oxides  at  high  temparatures. 
(Author)  (See  also  PB  163  230) 
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OTS    $1.60 


Southwest  Research  Inst. ,  San  Antonio,  Tex. 
PARAMETRIC  STUDIES  OF  METAL  FIBER  REIN- 
FORCED CERAMIC  COMPOSITE  MATERIALS,  by 
Elbridge  Z .  Stowell  and  Tien-Shih  Liu.  Binnonthly 
rept.  no.  5,  8  Sep-7  Nov  60,  on  Contract 
NOBS-60-6077-C.   8  Nov  60,  20p.  16  refs.  AD- 247  327. 

DESCRIPTORS:  •Composite  materials ,  •Ceramic 
materials.  Reinforcing  materials  ,  •Metallic  textiles, 
Fibers,  'Beams  (Structural),  Deformation,  Stresses, 
Distribution,  Viscosity,  Elasticity,  'Refractory 
materials.  •Oxides,  •Heat-resistant  metals  and  alloys. 
Physical  properties ,  Tables  . 

The  stress  distribution  at  elevated  temperatures  of  a 
MFRC  beam  under  a  constant  bending  moment  is  cal- 
culated on  the  basis  of  a  viscoelastic  material.  It  is 
shown  that  there  will  be  substantial  changes  in  the 
stress  distribution  with  time.  Summary  tables  are 
presented  for  mixed  oxides  and  for  pure  metals  with 
melting  points  above  1649^0  (3000PF).  (Author) 
(See  also  PB  163  231) 
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OTS    $8.10 
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Southwest  Research  Inst. ,  San  Antonio,  Te)j 
PARAMETRIC  STUDIES  OF  METAL  FIBER  >EIN 
FORCED  CERAMIC  COMPOSITE  MATERlAli^,  by 
Tien-Shih  Liu  and  Elbridge  Z.  Stowell.   Fina]  Irept. , 
Jan  60-Jan  61 ,  on  Contract  NOas-60-6077-c.   26  Ian'61 
83p.  54  refs.  AD- 252  916.  j    "^ 

DESCRIPTORS:  •Composite  materials ,  •Cen  liic 
materials.  Reinforcing  materials ,  •Metallic  textiles , 
Fibers,  High  temperature  research,  Mechanical 
properties.  Stresses.  Distribution,  Tensile  pinoperties 
Viscosity,  Elasticity,  Creep,  •Beams  (Siructiiiral), 
•Heat  resisuni  metals  and  alloys ,  •Refractoifjf 
materials,  •Oxides.  •Carbides,  •Borides ,  •Nitrides 
•Sulfides,  •Silicides,  Single  crystals,  •Whisters 
(Crystallography).  Physical  properties,  TablA 

The  purpose  of  this  program  was  to  conduct  a 
theoretical  study  of  the  various  parameters  which 
affect  the  mechanical  characteristics  of  meul  fiber 
reinforced  ceramic  composite  materials  .  In  Edition 
a  survey  of  properties  of  potential  fiber  and  ntiatrix     ' 
materials  was  made  so  that  promising  combinations 
needing  intensive  investigation  can  be  defined  iii 
specific  terms  .  Certain  room  temperature  m&hanical 
behavior  of  metal  fiber  reinforced  ceramics  (MFRC) 
were  predicted  using  ftn  inclusion  concept  and  from 
geometric,  elastic,  swtistical  distribution  and  plastic 
strength  considerations  .  Certain  elevated  teninerature 
mechanical  behaviors  of  MFRC  were  predictedTusing  a 
universal  visco-elastic  concept.  A  survey  of  i^ninent 
physical,  chemical  and  mechanical  properties  was 
made  on  refractory  metals  .  metal  oxides ,  caifeides, 
bondes,  nitrides,  silicides.  sulfides  and  sing  t 
crystal  whiskers  .  (Author)  (See  also  PB  163  2  Jp) 


W  163  230      OTS  $1.60 

Southwest  Research  Inst. ,  San  Antonio,  Tex.  i 
o^^'F^'^^  STUDIES  OF  METAL  FIBER  RfiN- 
FORCED  CERAMIC  COMPOSITE  MATERIALTby 
Elbridge  Z.  StoweU  and  Tein-Shih  Liu.  Interiitr««. 
no.  1,  8  Jan-7  Mar  60,  on  Co.itract  NOas  60-6077 -c 
8  Mar  6a  14p.  2  refs.  AD-234  887. 

DESCRIPTORS:   •Composite  materials,  •Ceiaiifc 
materials.  Reinforcing  materials,  -Metallic  twUes. 
Fibers,  Physical  properties.  Mechanical  propenroes, 

™nf^^L5*'1*'^*°"  ***  8*^*"  "^  probable  e<tects  of 
metallic  fibers  when  embedded  in  ceramic  materials. 
From  geometircal  and  eUstic  considerations  certain 
conclusions  were  drawn.    Work  was  started  on]i  survey 
Of  pertinent  physical  and  mechanical  properties  of  po- 
tential ceramic  materials  and  metal  fibers.  (Aashor) 

Fuels,  Lubricnnts,  end  Hydraulic  Fluidl 

AD- 288  166      OTS   $4.60 

A^FniJ?-^)^!^^^?^*^^*''""  '"^^  WestJy.  N.Y. 
A  THEORETICAL  ANALYSIS  OF  THE  TURBirrFwx 

MKING  OF  REACTIVE  GASES  WITH  APPL?^T.nI. 
J^Pa™  a'mJI''^?'^  COMiUSTli^orHYDR^^^^ 
ir  6    \jt^'  3'^'-  °"  ^°"'^'^'  AF  49(638)^1. 
icLi'  *^-  ^  '■*'■•   Technical  rept.  no.  242: 
AFOSR  TN-752;  NASA  N62- 12947. 


DESCRIPTORS:  •Hydrogen.  Supersonics.  Axially 
symoietric  flow.  Turbulent  fla*.  Jet  mixii^  flow, 
Compressible  flow.  Aerodynamics.  Hjpervelocity 
vehicles.  Jet  engines,  •Combustion. 

The  turbulent  mixing  of  an  axisymmetric  jet  o€  a  re- 
active gas  is  considered.    By  assumii^  a  convenient 
model  for  the  compressible  eddy  viscosity  the  momen- 
tum equation  is  reduced  to  a  form  amenable  to  approx- 
imate solution.   The  resulting  velocity  distribution  in 
both  incompressible  and  compressible  flows  is  com- 
pared with  experiment  and  found  to  be  in  reasonable 
agreement  therewith.   The  usual  assimiptions  with  re- 
spect to  chemical  behavior,  namely  either  frozer  or 
equilibrium  flow,  and  to  unity  Lewis  numbers  and 
Prandtl  number  are  employed.   The  dieoretical  results 
for  chemical  equilibrium  are  compared  to  experimental 
data  from  low  speed  hydrogen  flames  and  are  shown  to 
agree  reasonably  well  therewith.   A  nimerical  example 
ot  interest  in  connection  with  a  hypersonic,  air-breathing 
vehicle  is  carried  out  in  detail.  (Author) 


NASA  N63- 13768     OTS     $2.60 

-rS^^rJi^^"  ^^^-  Inst,  of  Tech.,  Pasadena. 
THE  EFFECTS  OF  MOISTURE  ON  THE  DYNAl^ 

CHLORATE  -  POLYURETHANE  PROPELLAN-re.   by 
Robert  F.  Landel  and  B.  G.  Moser.   Rept.  on  NASA 
O^ti-act  NAS7-100.   26  Feb  63,  22p.  8  r^s 
JPL-TR-32-389. 

NASA  N63- 16443      OTS$8.60 

Jet  Propulsion  Lab. ,  Calif.  Inst,  of  Tech     Pasadena 
f^^SiJ??!  CALCULATIONS  FOR  MONOPRoSL- 
LANT  HYDRAZINE  AND  MONOPROPELLANT  HY- 
DRAZINE-HYDRAZINE NITRATE  MUCnjRES    by 

??^''l?-  L*^-  ^^-  °"  NASA  Contract  NAS7'-100. 
J  Dec  62.  92p.  9  refs.  Technical  rept.  no.  32-348. 

NASA  N62-10095    OTS     $0.50 

Lewis  Research  Center,  National  Aeronautics  and 
Space  Adminisnration,  Cleveland,  Ohio 

fnS^^^^^^S^^  OP  "Q^  'hydrogen 

UNDER  SI\«JLATED  ZERO  GRAVITY  CONDITIONS 
by  Lrvlng  Brazinsky  and  Solomon  Weiss.  Feb  62,  16d 
5  refs.   Technical  memo.  X-479. 

PBI63  189      OTS  $8.60 

Southwest  Research  Inst. .  San  Antonio.  Tex. 
DEVELOPMENT  OF  TEST  METHODS  FOR  ANTI- 
SEIZE  COMPOUNDS,  by  J.  W.  Cunningham    S^.  on 
ST5,'";'^P^^°^«>22805.    May  52.91,.    128  rSs 
WADC  Technical  rept.  52-102;  ATI-171  678. 

DESCRirrORS:  •Antiseize  compounds.  Test  methods, 
Metals,  Bonding,  Inhibition,  Heat  resistant  materials 
Oxygen  equipment.  Liquefied  gases.  Bibliographies.    ' 

The  seizure  of  threaded  connections  and  other  tight  fits 
was  found  to  result  from  galling  of  the  contactinrsur- 
races.    A  quantitative  method  was  developed  for  meas- 
uring the  galling  characteristics  of  standard  metal  sur- 
faces under  controlled  conditions.   Anti-seize  com- 
pounds can  be  evaluated  by  observing  their  effect  on 
thesemeasured  characteristics.   This  basic  test 
method  can  be  used  to  evaluate  anti-seize  compounds 
for: 
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(1)  High  temperature  service  (1200°  -  2000°F) 

(2)  Aircraft  oxygen  system  service 
(^  Liquid  oxygen  system  service 
(4)  Similar  specific  applications. 


NASA  N63- 13630 


OTS    $1.60 


Southwest  Research  Inst. .  San  Antonio,  Tex. 
UQUID  aXKHlNG  IN  45°  SECTOR  COMPART- 
MENTED  CYUNDRICAL  TANKS,  by  H.  Norman 
Abramson,  Wen-Hwa  Chu,  and  others.  Technical  rept. 
no.  3  on  NASA  Contract  NAS8-1555.   1  Nov  62,  I6p. 
5  refs. 


MATHEAAATICS 

AO-282  456  OTS   $3.60 

Courant  Inst,  of  Mathematical  Sciences,  New  York  U. , 

N.  Y. 
A  NEW  PROOF  OF  TORELUS  THEOREM,  by 
Henrlk  H.  Martens.    Rept.  on  Contract  DA-ARO-(D)- 
31-I24-G1S6.    Jiaie62,  3^    11  refs.  Rept.  no.  IMM- 
NYU  298;  AROD  do.  247:55. 

DESCRIPTORS:  •Algebraic  topology.  •Algebraic  geome- 
try.    Matrix  algebra. 

Modern  proofs  of  Torelli's  theorem,  valid  in  the  ab- 
stract case,  have  been  given  by  Weil  Andreotti  and 
Matsusaka.    All  of  these  proofs  make  extensive  use  of 
the  methods  of  algebraic  geometry.    The  primary  ob- 
ject of  this  paper  is  to  give  an  analytically  formulated 
prcxjf  based  on  results  contained  in  the  standard  texts 
on  the  theory  of  Riemann  surfaces,  and  on  a  theorem  of 
Riemann  regarding  the  vanishing  of  the  first -order 
theta- function. 


AD-279  083    OTS     $4. 60 

[Courant]  Inst,  at  Math^natical  Sdeiices,  New  Yotic 

U.,  N.  Y. 
TRIAL  AND  ERROR  PREDICATES  AND  THE  SOLU- 
•nC»4  TO  A  PROBLEM  OF  MOSTOWSKI'S,  by  HUary 
Pumam.   Rept.  on  Contract  AF  49<638)777.  8  June  61, 
44p.  7  refs.   Repc.  on  IMM-NYU  290;  AFOSR  817. 

DESCRIPTORS:     •Metamathematics,  Mathematical 
logic. 

It  Is  proved  that  every  consistent  formula  of  quanti- 
fication theory  has  a  nxxlel  in  Mostowski's  field  of 
sees.  (Author) 

AD-296  284  OT     $2.60 

Electronics  Research  Lab. ,  U.  of  California, 

Berkeley. 
A  MINIMAL  COST  PROBLEM  IN  DISCRETE -STATE 
SYSTEMS,  by  P.  H.  Schottler.  Rept.  on  National 
Science  Foundation  Grant  G-9106.    29  June  61,  30p. 
3  refs.    lER  Series  no.  60,  Issue  no.  378. 

DESCRIPTORS:  •Linear  programming,  •Probability, 
•Costs,  'Programming  (Computers),  Linear  systems. 
Statistical  distributions.    Statistical  processes.  Matrix 
algebra.  Special  functions.  Functions.  Sequential  analy 
sis.  Control  systems.  Distribution,  Analysis,  Theory. 


This  report  is  concerned  with  a  sequential  control 
problem  in  a  discrete -state  probabilistic  system.  The 
problem  is  to  find  an  input  u^  which  is  to  be  applied 
when  the  system  is  in  state  s^  (t  ■  0,    1,    2,  . . . )  in 
such  a  way  as  to  minimize  the  expected  cost  of  transi- 
tion for  the  system  from  an  arbitrary  initial  state  to  a 
specified  terminal  state  (target  state).    The  problem  is 
solved  by  the  use  of  dynamic  programming.    (Author) 

AD-284  408       OTS  $4.  60 

Electronics  Research  Lab. ,  U.  o€  California,  Berkeley^ 
OPTIMUM  EXPANSION  POLICIES  FOR  MULTI- 
COMPONENT  STOCHASTIC  SYSTEMS,  I,  by  Y.  Sekine. 
Rept.  on  National  Science  Foundation  Grant  G- 15965. 
17  Jan  62,  42p.  7  refs.    lER  Series  no.  60,  Issue 
na  430. 

DESCRIPTORS:  'Statistical  processes,  •Probability, 
•Statistical  distribution,  •Integral  transforms, 
•Statistical  functions,  •Communications  theory. 
Operations  research. 

The  objective  of  this  research  is  to  develop  theoretical 
techniques  for  optimal  operation  and  planning  of  large 
scale  complexes,  such  as  power  systems  with  randomly 
varying  elements,  communication  systems,  transporta- 
tion systems,  etc.   The  system  is  assumed  to  occupy  one 
of  a  finite  or  infinite  number  of  discrete  states  in  its 
state  space.  The  property  of  each  state  is  described  by 
two  parameters,  the  transition  probability  from  one 
state  to  another  and  the  probability  distribution  of  the 
duration  of  each  state.    Part  I  of  this  report  deals  with 
the  various  probabilistic  aspects  of  the  behavior  of 
such  systems,  while  Part  II  is  given  over  to  a  discussion 
of  a  complex  system  which  consists  of  elementary 
systems,  each  of  which  is  defined  in»a  manner  similar 
to  that  used  in  Part  L    Particular  attention  is  given  to 
the  reduction  of  a  complex  system  to  an  equivalent 
simple  system.    Further  problems  concerning  the  effects 
of  addition  of  a  new  elementary  system  to  the  existing 
complex  system  will  be  treated  in  Part  III.   (Author) 

AD- 289  185      OTTS   $3.60 

Institute  for  Fluid  Dynamics  and  Applied  Mathe- 
matics, U.  of  Maryland,  College  Park. 
BOUNDS  ON  THE  TRUNCATION   ERROR  BY  FINITE 
DIFFERENCES  FOR  THE  GOURSAT  PROBLEM,  by 
A.  K.  Aziz  (Georgetown  U. )  and  B.   E.  Hubbard.    Rept. 
on  Contract  AF  49(638)228  and  NSF  Grant  G- 17826. 
May  62,  3^.  20  refs.    Technical  note  BN-289; 
AFOSR-2727;  NASA  N63-11567. 

DESCRIPTORS:  •Analog  systems,  "Boundary  layer 
control  systems.  Difference  equations.  Errors, 
Linear  systems. 

A  finite  difference  analogue  is  formulated  for  the  bound- 
ary value  problem  Uxy  sf(x,  y,  Ux,  Uy,  U), 
U(x,0)  =  V(x).  U(0,  y)s  y(y).    For  the  linear  case 
Ukv(x,  y)  ■►  a(x.  y)  U^(x,  y)  ♦  b(x,  y)Uy(x,  y) 
♦  (^x,  y)U(x,  y)»  d(x,  y)  a  finite  difference  analogue  of 
Riemann 's  function  is  developed.    It  is  shown  that  the 
the  truncation  error  is  bounded  explicitly  in  terms  of 
the  data  of  the  problem,  which  is  of  0(h2),  where  h  is 
the  mesh  size.   Bounds  of  the  sama  order  are  obtained 
for  the  error  in  approximating  the  derivatives  Ux,  Uy, 
and  Uxy.    Similar  results  are  derived  for  the  nonlinear 
case  if  f  satisfies  certain  continuity  and  differentiability 
conditions.  (Author) 
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AD- 295  637   OTS   $3.60 

Ne'v  York  U. ,  N.  Y. 
INTLGRATION  OF  A  SET  OF  SIMULTANEOUS 
ORDINARY  DIFFERENTIAL  EQUATIONS  SUBJECT  TO 
NUMERICAL  INDETERMINACY,  by  E.  S.  iCampbell 
and  L.  M.  Schalit.    Rept.  on  Contract  AF  49(638)169. 
July  61,  3lp.    7  refs.    AFOSR  TN-60-699.    I 

DESCRIPTORS:  "Differential  equations,  •SUmultaneous 
equations.  Chemistry,  •Integration,  Chemilcal  react ion^ 
Digital  computers.  Mathematical  analysis.  | 

This  paper  discusses  the  numerical  IntegraHon  of  a 
system  of  first  order  ordinary  differential  equations 
containing  at  least  one  equation  subject  to  nnsnerical 
indeterminacy.    The  indeterminate  equatioii$  are 
divided  into  classes  which  specify  how  the  indeterminacy 
can  be  surmounted.    For  one  general  class,  a  new 
method  has  been  developed  which  overcomep  the  in- 
determinacy by  integrating  a  related  sequerde  of  equa- 
tion systems. 

NASA  N63- 13935      OTS  $5.  60 

Rand  Corp. ,  Sanu  Monica,  Calif. 
CHANDRASEKHAR'S  X  AND  Y  FUNCTICWtS  FOR 
HOMOGENOUS  ATMOSPHERES,  by  T.  W.  MullUdn. 
Rept.  on  NASA  Contract  NAS7-100. 
15  refs.    RM-3376-JPL. 


Dec  62 


AD-277  942      GTS  $14.50 


52p. 


RCA  Defense  Electronic  Products,  Camdeij,  N.  J. 
ADVANCED  ANALYTICAL  AND  SIGNAL  PROCESSING 
TECHNIQUES,  by  Murlan  S.  Corrington  and  Roy  N. 
Adams.    Repc  on  Contract  AF  30(60^2484.  lApr  62. 
216p.  137  refs.    RADC-TDR-62-200.  yT 

DESCRIPTORS:  •Nonlinear  systems,  •Integral  trans- 
forms. Phase  shifters,  Keying,  Waveform  generators. 
Signal -to -noise  ratio.  Matrix  algebra,  'Applied 
mathematics.  Functions,  Complex  variables^  Special 
functions.  Coding,  Modulation,  Detection,  Signals, 
BibUographies. 

r 
A  complete  orthonormal  set  of  periodic  rectangular 
waveforms,  called  Walsh  functions,  has  been  developed 
for  solving  problems  in  nonlinear  signal  processing. 
The  properties  of  the  functions  are  given  in  detail,  with 
many  tables  to  facillute  the  solution  of  probions.   They 
are  useful  in  the  solution  of  nonlinear  differeirttial  and 
integral  equations,  the  analysis  of  binary  and  multilevel 
phase -shift -keying  systems,  the  design  of  perfect  codes 
and  the  representation  of  discontinuous  phenomena.   The 
resulting  series  is  suble  under  nonlinear  tnjtsforma- 
tions,  and  the  coefficients  can  be  obtained  by  simple 
numerical  procedures.    Applications  of  Hilbert  trans- 
forms to  the  "signature"  problem,  to  observation  of  a 
signal  in  noise,  to  determination  of  the  ampUoude  and 
phase  of  harmonics,  to  single -sideband  modulation, 
and  many  other  physical  processes  are  given! 


AD-277  949  OTS  $2.60 
Thompson  Ramo  Wooldridge.  Inc. ,  Canoga  Park, 

LINGUISTICS,    DATA  PROCESSING,    AND  MATHE- 
MATICS»  by  Paul  L.  Garvin  and  W.  Karush  (System 
Development  Corp. ).    Technical  note  no.  4  on  Inductive 
Methods  in  Semantic  Analysis,  Contract  AF  49(638)1128 
9  July  62.  25p.    16  refs.  Document  no.  SP-771: 
AFOSR -2866. 

DESCRIPTORS:  'Language,  'Mathematics,  Data  proc- 
essing systems. 

The  two  disciplines  most  closely  concerned  with 
language  data  processhig  are  Hnguistlcs  and  mathe- 
matics (Including  mathematical  logic).    It  is  the  purpose 
of  this  paper  to  explore  how  these  two  disciplines  re- 
late to  each  other  and  to  language  data  processing. 
(Mathematics,  20  Aug  63) 


Computing  Devices 


PB  163  238  OTS   $12.00 

International  Business  Machines  Corp. ,  Klncston  N  Y 
LOW- TEMPERATURE  DEVICE  DEVELOPMENT        '    * 
PROGRAM  EfcPX  0023A.  Final  rept.  on  Contract 
AF  30(635)1404.    1  May  59,  167p.  28  refs.  AD-2I5  151. 

DESCRIPTORS:     •Low  temperature  research, 
•Computer  storage  devices,  *Cryogenlc  storage 
devices,  Design,  Test  methods,  'Thin  films.  Bismuth, 
I»lium,  Antimony,  "Vapor  plating,  Vacuum  systems, 
Silicon  compounds.  Monoxides,  Tliermal  diffusion, 
•Superconductors,  Memory  devices.  Circuits, 
Trigger  circuits,  Anplifiers,  Oscillators. 

Contents: 

Fundamental  Studies 
Vacuum  Evaporation  Techniques 
Device  Develqpment 

Design  and  Construction  of  Environmental  and  Other 
Mechanical  Assemblies 

PB  163  172  OTS   $7.60 

Remington  Rand  Unlvac  Div.,  Sperry  Rand  Corp.. 
St.  Paul,  Minn. 
PROJECT  LKHTNING.    Quarterly  rept.  no.  1, 

riSS'l^l"^  r^**/'' J*  P*"^  2,  Contract  NObsr  77521. 
1 1959 J  76p.    3  refs.  Rept.  no.  PX  1304-1;  AD- 229  792 

DESCRIPTORS:  'Data  processing  systems.  Digital  com- 
pters. Design,  'Cryogenics.  Magnetic  materials. 
Ferromagnetic  materials.  Films,  Thin  films.  Micro- 
waves. 

Project  Ughtnlng  was  established  to  perform  research 
that  indicates  the  feasibility  of.  and  serves  as  the 
basis  for  the  evolution  of  an  ultrahigh -speed  data-proc- 
essing system.    Effort  was  confined  to  the  investigation 
of  deposited  magnetic  film  devices,  and  to  the  study  of 
mathematical  and  logical  techniques  for  exploiting  the 
special  properties  of  these  elements.    An  important 
development  which  is  expected  to  result  hx)m  these  ef- 
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forts  is  Che  design  and  experiinentai  development  of  a 
practical  very  rapid-access  memory  (with  a  cycle  lime 
of  0. 1 4i8ec  or  less).    Experimentation  was  carried  out 
to  demonstrate  the  feasibility  of  using  ferromagnetic 
film  cores  in  devices  for  performing  logical  functions. 
The  problem  to  be  solved  is  that  of  controUing'the  uni- 
formity ci  the  required  properties,  especially  when  ar- 
rajrs  of  film  elements  are  deposited  on  a  single  sub- 
«rate.  Further  studies  oi  the  design  of  magnetic -film 
logical  devices  will  include  the  design  of  arrays  to  per- 
fcurm  speciaUzed  logical  functions.    (Author) 

PB163  176  OTS    $5.60 

Remington  Rand  Unlvac  Div. ,  Sparry  Rand  Corp. , 

St.  Paul.  Minn. 
PROJECT  LIGHT>aNG.  Quarterly  progress  rept.  no.  1 
vol.  2,  1  >]ne-3I  Aug  60,  on  Phase  3,  Contract 
NObsr- 77521.   [1960]  53p.  14  refs.  Repc  no.  PX  1509- 
l;  AD-2S2  907. 

DESCRIPTOIIS:    •Data  processing  systems.  Films, 
Digital  computers,  *CryQgCBics,  Thin  films. 
Magnetic  macertals.  Mathematical  logic.  Microwaves, 
Ali^bras,  Design. 

Cootencs: 
Pilm-oore  piugians 

Pilm-dflpoaltlan  techniques 

Apparatus  and  inatrumeacatiaii 

MeasurenwotB 

Pllm- switching  instrumentation 

Perronu^netlc  reaonance  studiea 

AppUcadfons 
Maihematica  and  logic  research 

OeneralizadOD  by  proof  reappraisal 

Majority- lo^  aoslogs  of  Boolean  generalized 
fundamental  thearem 

Polyadic  generalizatian  of  axiom  set 
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Rcmingnm  Rand  UMvac  Div. ,  Sperry  Rand  Corp. , 

St  Paul,  Minn. 
PROJECT  LIGHTNING.  Quarterly  rept."  no.  4, 
1  Sap-31  Nor  59,  en  Phase  2,  Contract  NObsr- 77521. 
[1959]  88p.  14  refs.  Repc  no.  PX  1304-4;  AD-241  249. 

DESCRIPTORS:    n>ata  processing  systems.  Digital 
computers.  Design,  ^Cryogenics,  Magnetic  materials. 
Films,  Thin  films,  Microwaves. 

Contents: 

Cryogenic  test  program 
Otrrent  distrlbutian  and  switching  mechanism 
Other  experiments 
Film-core  program 
Film-deposition  techniques 
Apparatus  and  instrumentation 
Measurements 

Switching  and  reaonance  studies 
Applications 
Paramecron  studies 
Reversal  time  of  paired  film  cores 
Search  Memory 

Design  of  an  ultracompect  high-speed  memory 
Mathematics  and  logic  research 
Augmented  Boolean  majority-decision  logic 
Axi(»natic  majority-decision  logic 
Design  of  three-bit  decoder 
Proofs 


PB  163  174  OTS    J9. 10 

Remington  Rand  Univac  Div. ,  Sperry  Rand  Corp. 

St.  Paul,  Minn. 
PROJECT  LIOITNING.   Quarterly  rept,  no.  5, 
1  9ec59-29  Feb  60,  on  Phase  2,  Contract  NObsr-77521. 
[1960]  103p.  35  refs.  RepC  no.  PX  1304-5;  AD-247  321. 

DESCRIPTORS:    *Data  processing  systems,  Digital 
computers.  Design,  *Cryogenics,  Magnetic  materials. 
Films,  Thin  films.  Microwaves. 

Contents: 

Cryogenic  Test  Program 

Film  Deposition  and  Testing  Program 

Film  Thickness,  Density,  and  Resistivity  Determi- 
nations 

Silsbee's  Hypothesis 

Other  Equipment 
Film  Core  Program 

Film-Deposition  Techniques 

Apparatus  and  Instrumentation 

Switching  and  Resonance  Studies 

Applications 
Mathematics  and  Logic  Research 

Triadlc  Majority- Decision  Logic 

Polyadic  Majority-Deciscn  Logic 
(See  also  FB  163  173) 

re  163  175  OTS    19.60 

Remington  Rand  Univac  Div. ,  Sperry  Rand  Corp. 

St.  Paul,  Mimu 
PROJECT  LIGHTNING.  Quarterly  rept.  no.  6, 
1  Mar-31  May  60,  on  Phase  2,  Contract  NObsr- 77521. 
[1960]  115p.  29  refs.  Repc  no.  PX  1304-6;  AD-249  506. 

DESCRIPTORS:    *Data  processing  systems.  Digital 
con^nxers.  Design,  ^Cryogenics,  Magnetic  materials, 
Films,  Kflcrowaves. 

Contents: 

Cryogenic  test  program 

Microwave  switching  test 

Ultrahigh-vacuum  chamber 

Apparatus  for  testing  Silsbee's  hypothesis 
Film- core  program 

Film-deposition  techniques 

Apparatus  and  instrumentation 

Switching  and  resonance  studies 

Applications 
Mathematics  and  logic  research 
Test- machine  engineering 

Circuits 

Packaging 
(See  also  PB  163  175) 
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Remington  Rand  Univac  Div. ,  Sperry  Rand  Corp. , 

Su  Paul,  Minn. 
RAPID  ACCESS  PARALLEL  TAPE  (RAPT  AP)  STORAGE. 
Technical  rept.  on  Contract  AF  30(602)2468.  May  62, 
I47p.  Rept.  no.  PX  2312;  RADC-TDR-62-109. 

DESCRIPTORS:  "Data  storage  systems,  •Magnetic  tape. 
Data  processing  systems. 


S-26 


i 


The  objective  of  the  Rapid  Access  Parallel  [tape 
(RAPTAP)  Storage  Project  was  to  achieve  sittiultaneQus 
multitape  movement  (without  reading/writing)  under 
control  of  a  single  Tape  Control  Unit.    This  objective 
was  realized  by.  ( I)  modifying  two  Uniservb^  (IIA, 
Model  72),  (2)  using  a  specially  prepared  Mylar  tape, 
4nd(3)  making  minor  modifications  to  a  Tapia  Control 
Unit  (TCU).    After  modification,  the  Unisesvos  may 
function  in  a  Norntal  mode  or  a  RAPTAP  m04e.    In  the 
Normal  nxxle  the  Uniservos  function  exactltras  standard 
IIA,  Model  72  Uniservos.    For  the  RAPTAPmode  a 
speciaUy  prepared  Mylar  tape  was  used.    This  tape 
utilized  reflective  markers  placed  at  specified  distances 
along  the  tape  so  that  the  tape  can  be  nwvecj  in  either 
direction  from  marker  to  marker  with  a  reMind  type 
operation  without  utilizing  the  read/write  cucuits. 
(Author) 

AD-282  497   OTS  $9.60 

Stanford  Research  Inst. ,  Menlo  Park,  Cal  i. 
NEURISTOR  LOGIC,  by  H.  D.  Crane,  R.  C.  Mlnnick. 
and  R.  A.  Siort.    Interim  repc.  no.  5  (Final)  on  Con- 


tract AF  33(616)7865.     \pr62,  Ulp.    20r4i8. 
SRI  Proj.  DO.  3594;  ASD-TDR -62-552. 

DESCRIPTORS:  •Neuromuscular  transmissfidn, 
•Switching  circuits.  Electrical  networks,  EJectronic 
circuits.  Mathematical  logic.  Nonlinear  sy^oems. 
Memory  devices.  Nerves,  Transmission  lififes.  Trigger 
circuits.  Triggered  gates. 

This  repon  summarizes  techniques  that  haM  been  de- 
veloped for  the  analysis  and  synthesis  of  neuristor  net- 
works.   The  basic  aim  is  the  development  of  systematic 
procedures  for  the  logical  design  of  such  networks. 
This  study  parallels  concurrent  activity  in  the  physical 
realization  of  neuristor s,  and  it  is  expected  that  each 
activity  will  benefit  from  the  presence  and  itrfluence  of 
the  other.    This  is  the  fifth  report  in  a  seri^  dealing 
with  neuristor  structures  and  networks,  and  the  first 
dealing  solely  with  die  logical  design  problem.    The 
intention  has  been  to  make  it  self-contained,  and  where 
necessary  pertinent  results  from  the  other  «tudies  have 
been  summarized  to  achieve  this  aim.    (Author) 
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Thompson  Ramo  Wooldridge,  Inc. ,  Canosi  Park 
Calif.  ^^  I   •     ' 

THE  RESEARCH  AND  DEVELOPMHNT  OP  'a  HIGH- 
SPEED HIGH-DENSITY  MAGNETIC  DRUI^FOR  THE 
AN/ASN-29  AIRBORNE  DIGITAL  COMPUTER,  by 
T.  J   Cianmins.   Rept.  on  Digital  ComputaiJqn  Methods 
and  Techniques.  Contract  AF  33(616)5819.   fep  60. 
238p.    9  refs.   WADD  Technical  rept.  60-67^- 
AD-249  781. 

DESCRIPTORS:  •Memory  devices.  •Magnetip  re- 
cording systems.  •Digital  computers.  Airbdifne. 
Design,  Miniature  electronic  equipment.  ClfCuits, 
Data  processing  systems,  •Data  storage  sysitems. 

Research  was  conducted  to  develop  a  high-dOSsity, 
high-speed,  miniature,  magnetic  drisn  membry  in  order 

n        .!!!*  **  *"""  ^*™*  °^  magnetic  drums  and  to 
allow  them  to  complete  more  readily  with  cope  mem- 


ories.  The  magnetic  drum  was  specifically  designed  for 
extreme  environmental  conditions  and  for  possible 
micro-programming  applications.   At  the  present  state 
of  development,  this  design  of  a  magnetic  drum  looks 
promising.    With  the  modification  or  redesign  of  the 
head  clamps,  the  design  will  probably  be  quite  satisfac- 
tory.   The  headconfiguration  developed  is  believed  to  be 
an  improvement  over  all  previous  forms.    Environmen- 
ul  tests  of  the  unit  in  a  hermetically  sealed  case  are 
recommended.    Further  development  of  the  compound- 
type  floating  shoes  will  be  required  to  mechanize  circu- 
lating registers  of  intermediate  length.   A  method  of 
making  and  lapping  compound  shoes  was  developed  and 
tested,  but  seemed  unable  to  meet  ceruin  require- 
ments.  Further  refinement  of  techniques  appears  nec- 
essary.   The  studies  developed  a  circuitry  for  die  mem- 
ory system,  a  clock  pulse  recorder,  and  a  BH  tester, 
all  of  which  are  considered  quite  saUsfactory.  (Author) 
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NASA  N63-13604    OTS     $3.60 

Electronic  Systems  Lab. ,  Mass.  Inst,  erf  Tech. 
Cambridge.  ' 

CAPAQTIVE  TRANSDUCERS  FOR  NARROW-BAND 

Ea^-R^i5^       ^*"^  ^    ^*^^^*  °"^'  **•  ^^'■^*- 

NASA  N63- 13603      OTS  $2.60 

Electronic  System  Lab. ,  Mass.  Inst,  of  Tech. 

Cambridge.  * 

A  VIBRATORY  ACCUOTC  GYROSCOPE,  by  Richard 
Swerdlow  and  John  G.  Whitman.  Jr.    RepL  dnNASA 
SsTs^i":"'''"''-   °^  "•  2*.  8  refT^L  TM  162; 

NASA  N63- 13445     OTS     $2.60 

Jet  Propulsion  Lab. ,  Calif.  Inst,  of  Ti«*     P.a<w4.». 
^EXPERIMe^TAL  i^^T^'l^^u^^"^ 
STOAIN  HJERGY  FUNCHON  W.   by  A.  ^^ 

?4Tefs°"^TO'rS^S.'^"'°'-   ^^"-^ 

NASA  N63- 16442      OTS   $4.60 

Jet  Propulsion  Lab.,  Calif.  Inst,  of  Tech..  FSsadena. 
VIBRATION  OF  THIN  ORCULAR  RJmS.    PK^^n^ 
MODAL  FUNCTIONS  AND  EIGENVALUES  OF  CON- 
STRAINED SEMIQRCULAR  RINGS,  by  T.  E.  iW 
Rept.  on  NASA  Contract  NAS7-100.   1  Mar  63.  50d 
Technical  rept.  no.  32-261. 

re  181  506     OTS  $2. 25 

Illinois  U. ,  Urbana. 

J-Sl^'^^^  FATIGUE  BEHAVIOR  OF  AXIALLY 
LOADp  SPECIMENS  OF  MILD  ^^.ij^^^ 
J.  T.  P.  Yaoand  W.  H.  Munse.  Progress  rept.  na3on 
5rS^a!?S;'ji''*?^^«-*^321.  24)SneM.  8?p. 
^  refs.  Slip  Structure  Committee  Serial  no.  SSC-ISL 
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DESCRIPTORSt  *Ship  plues,  *Steel,  *Patlgue  (Me- 
chanics), Loading  (Mechanics),  Low  frequency,  Plas- 
ticity, *Defonnation,  •Creep,  Theory,  Test  methods 

Studies  have  been  conducted  to  evaluate  the  low -cycle 
high-scress  fatigue  bdiavlor  of  several  ship  steels 
under  a  variety  at  loading  conditions.   On  the  basis  at 
diese  tests  and  related  studies  reported  in  ttie  literature 
a  general  hypothesis  describing  the  cumulative  effect  of 
plastic  deformations  has  been  developed.   With  this  hy- 
pnrtiesis  the  deformatian  obtained  in  a  single  loadii^ 
may  be  used  to  describe  or  predict  the  basic  low -cycle 
fatigue  behavior  at  mild  steels  for  lives  up  to  apprcoti- 
mately  1,000  cycles.    Furthermore,  limited  correla- 
tions with  existing  data  from  other  investigations  sug- 
gest that  it  may  also  be  possible  to  extend  die  hypothe- 
sis to  metals  cither  than  steeL 


AI>288M6      OTS  $3.60 

bstituie  of  Engineering  Research,  U.  of  California, 

Berkeley. 
THE  DESIGN  OT  PLANE  AND  AXISYMMETRIC 
NOZZLES  BY  THE  METHOD  OF  INTEGRAL  RE- 
LATICWS,  by  Maurice  Holt.    Rept.  on  Grant 
AFOSR  62-277.   Sep  62,  35p.  12ref8.   Series  no.  197, 
Issue  no.  1;  AFOSR  3140. 

DESCRIPTORS:  'Nozzles.  *AxialIy  synunetric  flow, 
"Transonic  flow,  "Supersonic  flow,  "Fluid  mechanics, 
Transformatians  (Mathematics),  Vector  analysis. 

The  method  at  integral  relations  due  to  Dorodnitsyn  is 
applied  to  tlie  problem  of  design  of  plane  and  axisym- 
metric  nozzles.   The  inverse  problem  at  calculating  the 
flow  field  in  a  nozzle  of  given  shape  is  also  considered. 
The  method  is  applied  here  to  plane  nozzles  so  that  re- 
suits  may  be  compared  with  earlier  calculations  by 
Cherry  using  the  hodograph  method.  The  extension  at 
the  analysis  to  cover  axially  symmetric  flow  is  ex- 
plained. (Author) 


FB  163  261 


OTS    $14.00 
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Instrumentation  Lab . ,  Mass .  Inst .  of  Tech . , 

Cambridge. 
LABORATORY  TESHNG  OF  A  FLOATED  SINGLE - 
:)BGRBE-OF-PREEDOM,  INTEGRATING.  INERTIAL 
3YR0.  PARTS  I  AND  II,  by  William  G.  Denhard. 
Rept.  on  Contract  AF  33(616)2039.  Sep  56,  declassified 
30  Mar  60.  96p.  11  refs.  Rept.  R- 105;  AD- 113  494. 

[^SCRIFTORS:  Inertial  navigation.  Instrumeraation, 
"Gyroscopes ,  Floats ,  Integrators ,  Test  methods . 

The  testing  of  a  floated,  single-degree-of- freedom, 
integrating,  inertial  gyroscope  requires  the  use  of 
special  test  equipment,  techniques,  and  procedures, 
etc.  This  testing,  and  the  form  of  typical  test  re- 
sults are  described  at  length  in  this  report .  Part  I 
discusses  the  broad  background  of  the  gyro  and 
gyro  testing.  Part  U  discusses  in  a  much  more 
oefinitive  manner  the  testira;  techniques  used  to 
evaluate  a  single-degree-of-freedom  inertial  gyro 
within  the  laboratory .  (Author) 


Instrumentation  Lab. ,  Mass .  Inst,  of  Tech. , 

Cambridge. 
LABORATORY  TESTING  OF  A  FLOATED,  SINGLE- 
DBGREE-OF-FREEDOM.  INTEGRATING,  INERTIAL 
GYRO.  PART  lU:  APPENDICES,  by  William  G. 
Denhard*.   Rept.  on  Contract  AF  33(616)2039.  Sep  56, 
decUssified  15  June  60.  202p.  37  refs.  Rept.  R-i05; 
AD- 113  493. 

DBSCRIFTORS:  Inertial  navigation.  Instrumentation, 
•Gyroscopes ,  Floats ,  Integrators ,  Test  methods . 

The  appendices  deal  with  detailed  unbalance  formulae, 
servo- loop  analyses .  the  dynamics  of  the  gyro,  glmbal 
compliance,  and  test  data  forms  .  (Author) 
(See  also  FB  163  161) 

PB  181  504      OTS  $0.  75 

Lessells  and  Associates,  Inc. ,  Boston,  Mass. 
AN  UNMANNED  SYSTEM  FOR  RECORDING 
STRESSES  AND  ACCELERATIONS  ON  SHIPS  AT  SEA, 
by  D.  J.  Fritch  and  F.  C.  Bailey.  Progress  rept.  no.  1 
on  Contracts  NObs-77139  and  NObs -84321.  3  June  63, 
28p.  10  refs.  Ship  Structure  Committee  Serial  no. 
SSC-150. 

MSCRIPTORS:  "Ships  (Nonmilitary),  "Cargo  ships. 
Ocean  waves,  "Acceleration,  "Stresses,  Measurement, 
"Strain  gages,  "Transducers.  "Magnetic  recording 
systems.  Automatic,  "Accelerometers,  Design, 
Operation 

In  order  to  obtain  long-term  statistical  data  on  wave- 
induced  bending  moments,  two  dry -cargo  ships  have 
been  equipped  with  stress  transducers  and  automatic 
magnetic -tape  recording  instrumentation.   One  of  these 
ships  has  also  been  equipped  with  accelerometers  to 
provide  information  on  seaway -induced  loads  on  cargo. 
'The  transducers  and  their  installation  are  described, 
as  well  as  the  data  conditioning  units,  the  tape  recorder 
and  the  programmer  which  allows  sampling  of  the  data 
at  pre -selected  intervals  and  continuous  recording  when 
pre -set  stress  levels  are  exceeded.  The  system  has 
performed  beyond  expectation;  data  have  been  obtained 
on  36  round -trip  voyages  representing  almost  three 
ship-years  of  operaiion.    Versatility  of  the  unit  in  han- 
dling a  variety  of  data  inputs  and  adapting  to  various 
data  reduction  methods  has  been  demonstrated.  In  addi- 
tion, the  data  tapes  are  available  for  future  analysis  in 
a  broad  spectnjm  of  naval  design  applications.    Experi- 
ence gained  to  date  will  permit  future  installations  to  be 
handled  expeditiously  and  at  minimum  expense,  with  a 
high  degree  of  reliability  of  the  unit  assured  in  service. 


PB163  169  OTS    $8.60 

Pennsylvania  State  U.  [University  Park]. 
HYDRODYNAMIC  STABIUTY,   by  M.  Lessen,  H.  G. 
Lew  and  others.   Technical  rept.  no.  2  on  Contract 
Nonr-65601.  May  54,  98p.  55  refs.  AD- 36  886. 

DESCRIPTORS:    "Hydrodynamics,  "Fluid  flow, 
•Stability.  Axially  symmetric  flow.  Laminar  boundary 
layer.  Compressible  flow.  Viscosity,  Reynolds 
number.  Equations  of  nwtion.  Numerical  analysis. 
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The  problem  Investigated  is  that  of  the  hydfodynamic 
stability  of  quasi-parallel  flows  widi  infinite  boundaries 
A  sufficient  condition  for  the  stability  of  2 -f dimensional 
parallel  flows  is  derived  that  demonstrates  the  exist- 
ence of  a  minimum  nonzero  Reynolds  number  for  insta- 
bility of  flows  with  infinite  boundaries.  The  character- 
istics of  the  Orr-Sommerfeld  equation  are  i  explored  for 
the  case  at  the  full  jet.   First  approximatidts  were  ob- 
tained to  the  inviscid  and  viscous  eigenvalues  by  the 
use  of  Galerkin's  method.  An  investigation:  of  the  sta- 
bility of  an  axially  symmetric  laminar  Jet  subjected  to 
rotationally  symmetric  disturbances  showed  that  the 
jet  is  stable  to  tangential  distxirbances  if  ic  is  rotation- 
ally  symmetric.  Funher  investigation  shot^»ed  that 
there  are  no  self- excited  or  danq)ed  disturbances  if 
viscosity  is  neglected.  The  neutral  disturboice  is 
calculated  by  Galerkin's  method.  The  stabiity  of  the 
vortex  sheet  or  Ideal  jet  in  an  inviscid  compressible 
fluid  with  respect  to  2-dimen8ional  small  disturbances 
is  considered.  The  eigenvalues  of  the  detetminantal 
equation  show  conqilete  stability  for  high  ntiach- 
number  flows.  The  Mach  number  for  complete  sta- 
bility is  the  same  order  of  magnitude  as  thai  given  by 
Lin  in  NACA  TN  2887  and  Pal  (J.  AeronautJ  Sci.  18, 
no.  11:731-742,  1951).  The  noiqjarallel  aspects  of 
the  previously  considered  problems  are  discussed. 
(DDC  abstract) 
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Polytechnic  Inst,  of  Brooklyn,  N.  Y. 
POSTBUCKLING  BEHAVIOR  OF  CIRCULAR  CYLINDRI- 
CAL SHELLS  UNDER  HYDROSTATIC  PRESSURE,  by 
Joseph  Kempner.  K.  A.  V.  PandaUi,  and  Sharad  A. 
PateL    Rept.  on  Contract  N6onr- 26303.   May  54    44p 
15  refs.   PIBAL  rept.  no.  256;  AD- 36  769.  ' 

DESCRIPTORS:  "Cylindrical  bodies,  "Defoliation. 
•Hydrostatic  pressure.  Mechanical  properties. 
Stresses,  Deflection,  Theory.  Numerical  analysis 
Structural  shells.  * 


thin- 


The  postbuckling  behavior  of  initially  perf4i.  "un- 
walled.  circular  cylindrical  shells  under  hydrostatic 
pressure  i6  investigated  with  the  aid  of  the  Principle  of 
stationary  potential  energy  together  widi  apfaropriate 
approximate  deflection  functions.    The  results  of  thecal- 
culations  show  that  postbuckling  equilibrium  configura- 
tions are  possible  only  for  loads  in  excess  b^  the  critical 
loads  calculated  from  small-deflection  theory.    Further- 
more, for  loads  corresponding  to  radial  displacements 
of  the  order  of  the  shell  thickness,  the  number  of  cir- 
cumferential waves  remains  essentially  coifitant  with 
increasing  load  and  equal  to  the  number  of  waves  ob- 
tained at  buckling.  (Author)  '  ~ 
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gace  Technology  Labs  . .  Inc . .  Redondo  B^fch. 

AN  INVESTIGATION  OF  RESONANT     NONUNEAR 
NONPLANAR  FREE  SURFACE  OsSLLA^i^^F  A 

Si^  i.*'^?-  ^-  "r°"-   '^^P*-  °"  NASA  Contract 
NASr-80.  May  63.  67p.  5  refs .  Technical  !i<^e  D- 1870, 


Aerodynamics  and  Pneuntatics 
NASA  N62-16692      OTS  $13.00 

Aeroelastic  and  Structures  Research  Lab. .  Mass 

Inst,  of  Tech. .  Cambridge. 
FLOW  IN  THE  MIXING  REGION  OF  A  JET,  by 
Marc  A.  Kolpin.    Rept.  on  NASA  Grant  NsG-31-60 
June  62,  183p.  64  refs.    ASRL-TR-92-3. 

NASA  N62-71929      OTS  $1.  50 

Ames  Research  Center,  National  Aeronautics  and 
Space  Administration,  Moffett  Field.  Calit 
INVESTIGATION  AT  MACH  NUMBERS  OF  0.  20  TO 
3.50  OF  A  BLENDED  DIAMOND  WING  AND  BODY 
COMBINATION  OF  SONIC  DESIGN  BUT  WTTH  LOW 
WAVE-DRAG  INCREASE  WITH  INCREASING  MACH 
NUKfflER.  by  George  H.  Holdaway,  Jack  A.  Mellendiin. 
and  Elaine  W.  Hatfield.    Oct  59.  declassified  1  Sep  6L 
54p.  26  refs.  Technical  mema   X-105. 

NASA  N62-71867      OTS  $0.75 

Ames  Research  Center,  National  Aeronautics  and 
Space  Administration,  Moffett  Field,  Calif 
AN  INVESTIGATION  OF  THE  PITCHING -MOMENT 
CONTRBUnON  OF  A  HIGH  HORIZONTAL  TAIL  ON 
AN  UNSWEPT-WING  AND  BODY  COMBINATION  AT 
MACH  NUMBERS  FROM  0.  80  TO  1. 40,  by  Garth  W. 
Upjtnann.    Aug  59,  declassified  11  July  61.  30p. 
10  refs.   Technical  memo.   X-43. 


NASA  N63- 13892 


OTS    $1.25 


Ames  Research  Center,  National  Aeronautics  and 
Space  Administration,  Moffett  Field,  Calif 
TRANSONIC  STATIC  AERODYNAMIC  CHARACTER- 
ISTICS OF  A  BLUNT  CONE-CYUNDER  BODY  WITH 
FLARED  AFTERBODIES  OF  VARIOUS  ANGLES  \ND 
BASE  AREAS,  by  Roy  M.  Wakefield,  Earl  D.  Knechtel 
and  others.  Dec  59,  declassified  8  Feb  63,  45p.  8  refs' 
Technical  memo.  X- 106. 


NASA  N63- 13884 


OTS    $1.25 


S-29 


Ames  Research  Center,  National  Aeronautics  and 
Space  Administration,  Mtrffett  Field    Calif 
WIND-TUNNEL  INVESTIGATION  OF  DEVICES  TO 
MPROVE  STATIC  DIRECTIONAL  STABIUTY  OF  AN 

BERS  FROM  0.8  TO  2.2.  by  Ralph  W.  Holtzclaw 
Dec  58.  45p.  7  refs.  NASA  MEMO  i0-4-58A. 

PB  163  209      OTS  $3. 60 

Brown  U. .  Providence.  R.  I. 
SUPERSONIC  ROTATIONAL  FLOW  AROUND  A  SHARP 
CORNER  OF  A  BODY  OF  REVOLUnONTS 
Hung-Ta  Ho  and  Maurice  Holt.    Rept.  on  Theoretical 
Research  on  Hypersonic  Flows.  Contract 
AF  33(616)2798.   Sep  56,  3lp.  2  refs.   WADC 
TN  56-394;  AD-97  272. 

DESCRIPTORS:  "Hypersonic  flow.  "Sn>er8onic  fiow. 
Vortices,  "Bodies  of  revolution.  Cylindrical  bodies. 
Aerodynamic  configurations.  Equations  of  motion. 
Series,  Aerodynamics. 


Tbe  sonic  Bhouldec,  «  fttogularity  which  ari6««  in  the 
uniform  hypersonic  flow  past  •  cone  cylinder  with  a 
(tetached  bow  wave,  is  investigated  by  extending  the 
analysis  of  Johannesen  and  M^yer  (Aeronaut.    C^art. 
2:127-142,  1950)  to  include  a  generalization  to  nonisen- 
iropic  flow  and  an  analysis  near  the  sonic  line. '  A  cone 
cylinder  of  semiangle  a  is  considered  which  reduces 
u>  a  flat  headed  cylinder  when  a  «  -rt/l.   Series  ex- 
paaaions  are  made  in  powers  of  the  distance  from  rhe 
shoulder,  with  coefficients  which  depend  on  the  angular 
coordinate  based  on  the  shoulder.    The  zero  order 
terms  correspond  to  a  Prandtl-Meyer  expansion.   The 
first  order  terms  determine  the  curvatures  of  tbe  sonic 
line  and  the  final  characteristic  of  the  centered  expan- 
sion for  connecting  the  singularity  with  the  rest  of  the 
mixed-flow  field.    Only  constant  entropy  to  the  first 
order  is  compatible  with  finite  initial  sonic-line 
curvature  and  the  actual  flow  conditions  behind  de- 
tached shocks  in  a  uniform  streanu   The  first  order 
terms  are  determined  completely  by  local  conditions 
at  the  shoulder.  (DOC  abstract) 

NASA  N62-16436      OTS  $4.60 

Cornell  Aeronautical  Lab. ,  Inc. ,  Buffalo,  N.  Y. 
ENTROPY  CHANCES  IN  NONEQUILIBRIUM  FLOWS, 
by  Alan  Q.  Eachenroeder.    Repc  on  NASA  Contracts 
NAS5-670andNASr-109.   Sep  62,  42p.   17  refs. 
CAL-AD-1689-A-2. 


AD- 277  142  OTS   $8.60 

Cornell  Aeronautical  Lab. ,  Inc. ,  Buffalo,  N.  Y. 
WVISCID  HYPERSONIC  AIRFLOWS  WITH  COUPLED 
NONEQUIUBRRJM  PROCESSES,  by  J.  Gordon  Hall. 
Alan  Q.  Eschenroeder.  and  Paul  V.  Marrone.  Rept.  on 
Projea  Defender,  Contract  AF  49(638)792.  May  62,  94? 
37  refs.  CAL  rept.  no.  AF-1413-A-2;  AFPSR-2072, 
NASA  N62-13548. 

DESCRIPTORS:  *Hypersonic  flow.  Analysis,  •Thermo- 
chemistry, Aerodynamics,  Chemdcal  reactions.  Gas 
ionization.  Blunt  bodies.  Hypersonic  nozzles.  Chemical 
equilibrium.   Reaction  kinetics.  Dissociation,  Recombi- 
naticn  reactions.  Exchange  reactions.  Ionization. 

Analyses  have  been  made  of  the  effects  of  coupled 
chemical  rate  processes  in  external  and  internal  in- 
vlacide  hypersonic  airflows  at  high  enthalpy  levels. 
Exact  (numerical)  solutions  have  been  obtained  by  the 
Inverse  method  for  Invlscide  airflow  over  a  blunt  nose 
iBder  flight  conditions  where  chemical  nonequllibrlum 
prevails  through  the  nose  region.    Numerical  solutions 
have  also  been  obtained  for  nonequllibrlum  expansions 
of  air  from  initial  equilibrium  states  appropriate  to 
afterbody  flows  in  flight  and  to  hypersonic  nozzle  air- 
flows.   The  results  illustrate  the  general  importance  of 
the  coupling  among  the  reactions  considered.    These 
included  dissociation-recombination,  bimolecular  ex- 
change, and  Ionization  reactions.    In  blunt-nose  flow 
the  NO  exchange  reactlcns  are  important  for  the 
kinetics  of  NO  and  N.    In  the  regime  studied,  where 
nonequllibrlum  prevails  through  the  nose  region,  atom 
concentrations  tend  to  freeze  at  levels  below  infinite- 
rate  equilibrium.    The  kinetics  are  dominated  by  two- 
body  collision  processes.    As  a  consequence,  the  entire 
inviscid  airflow  including  coupled  nonequllibrlum 
phenomena  can  be  scaled  at  given  velocity  on  the  basis 
of  a  constant  product  of  ambient  density  and  body  scale. 


This  similitude,  which  includes  vibrational  nonequlli- 
brlum, can  also  be  employed  for  simultaneous  scaling 
of  viscous  and  radiation  phenomena  in  the  shock  layer. 
It  provides  a  useful  flexibility  for  hypersonic  testing 
where  applicable. 


PB  163  228    OTS    $2.60 

David  Taylor  Model  Basin,  Washington,  D.  C. 
THE  DESOa  AND  PERFORMANCE  C«?  AN  AIR- 
DRYING  SYSTEM  FOR  A  SUPERSONIC  WIND 
TUNNEL,   by  R.  T.  Panerson.   Doc  51,  2^.  1  ref. 
Aero  rept.  811. 

DESCRIPTORS:    •Snjersonlc  wind  tvmnels.  Wind 
tunnels.  Air,  Dehydration,  ♦Driers  (Apparatus), 
Silicon  connf)ound8.  Dioxides,  Gels,  *De8lccants, 
Design,  Tests. 

This  report  describes  the  design  data  used  and  the 
subsequent  observed  performance  characteristics  of 
an  air-drying  system  designed  to  provide  an  average 
of  1, 100,000  cubic  feet  of  air  per  day  dried  to  a  dew 
point  of  -  150F  or  lower  for  an  intennittenl  supersonic 
wind  tunneL   The  data  presented  show  that  the  f>er  - 
formance  erf  such  an  alr-drylng  system  can  be  pre- 
dicted with  sufficient  accuracy.   (Author) 


NASA  N63- 13894 


OTS     $0.75 


Flight  Research  Centei ,  National  Aeronautics  and 

Space  Administration,  Edwards,  Cahf. 
APPROACH  AND  LANDING  INVESTIGATION  AT 
LI  FT -DRAG  RATIOS  OF  3  TO  4  UTIUZING  A 
DELTA -WING  INTERCEPTOR  AIRPLANE,  by  Gene  J. 
Matranga  and  Joseph  A.  Menard.  Oct  59.  declassified 
8  Feb  63,  24p.  3  refs.  Technical  memo.  X-125. 


.NASA  N63- 13885 


OTS    $1.00 


Plight  [Research  Center]  National  Aeronautics  and 

Space  Administration,  Edwards.  Calif. 
UFT  AND  DRAG  OF  A  SWEPT-WING  FIGHTER  AIR- 
PLANE AT  TRANSONIC  AND  SUPERSONIC  SPEEDS, 
by  Jack  Nugent.  Jan  59,  32p.  5  refs.  MEMO  10-1-58H. 

NASA  N63-14071       OTS  51.60 

Jet  Propulsion  Lab. ,  Calif.  Inst,  of  Tech. ,  Pasadena. 
THE  LAMINAR  BOUNDARY  LAYER  NEAR  THE 
LEADING  EDGE  OF  A  FLAT  PLATE,  by  O.  T.  Hanna. 
1961,   15p.  8  refs. 


NASA  N63- 13447     OTS     $5.60 

Jet  Propulsion  Lab. ,  Calif.  Inst,  of  Tech. ,  Pasadena. 
RESONANCE  TUBES  IN  A  SUPER  SCMC  FLOW  FIELCi 
byT.  Vrebalovich.   Rept.  on  NASA  Contract  NAS7- 100. 
30  July  62,  58p.    16  refs.   JPL-TR-32-378. 

NASA  N63-I2502      OTS  $0.  75 

Langley  Research  Center,  National  Aeronautics  and 
Space  Administration,  Langley  Field,  Va. 

AERODYNAMIC  CHARACTERISTICS  OF  THE 

X-15/B-52  COMBINATION,  by  WUliam  J.  Alfonl,  Jr. 

and  Robert  T.  Taylor.  June  59,  declassified  1  Dec  62, 

29p.  5  refs.  NASA  MEMO  6-8-59L. 


NASA  N63- 15527 


OTS 


$2.00 
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Langley  Research  Center.  National  Aeron^tics  and 
Space  Administration,  Langley  Station,  VA 
EFFECTS  OF  NOSE  BLUNTNESS.   FINEnIsS  RATIO 
CONE  ANGLE,  AND  MODEL  BASE  ON  TIC  STATIC* 
AERODYNAMIC  CHARACTERISTICS  OF  BUUNT 
BODIES  AT  MACH  NUMBERS  OF   1.57,  1   $0    AND 
2.16  AND  ANGLES  OF  ATTACK  UP  TX)  i|a(^    by 
David  S.  Shaw,  Dennis  E.  Fuller,  and  otheit.  May  63 
78p.  12  refs.  Technical  note  D- 1781. 

NASA  N63-13898       repriced  OTS  $1.  25 

Langley  Research  Center,  National  Aerorilutlcs  and 
Space  Administration,  Langley  Station    Va, 
BCPERIMENTAL  INVESTIGATION  OF  A  TRANSONIC 
COMPRESSOR  CASCADE  AND  TEST  RESULTS  FOR 
FOUR  BLADE  SECTIONS,  by  James  C.  &riry 
James  C.  Dunavant,  and  Willard  R.  WestphW.    Ian  60 
declassified  8  Feb  63.  44p.  5  refs.   Technical  rnemo.' 


NASA  N63-12498   repriced  OTS  $1.50 

Langley  Research  Center,  National  Aeroreititics  and 
Space  Administration,  Langley  Station,  Va 
HEAT -TRANSFER  MEASUREMENTS  OF  TtWo  WING- 
BODY  COMBINATIONS  AT  8°  ANGLE  OF  KTTAaC 
FROM  A  FLIGHT  TEST  FOR  MACH  NUMBERS  TO 
4.  86  AND  REYNOLDS  NUMBERS  TO  19.  2  K  10^    by 
Katherine  C.  Speegle.  Dec  58,  declassified  Ss  Oct  bl. 
61  p.   18  refs.  NASA  MEMO  10-25-58L. 


NASA  N63- 13911  repriced  OTS  $1.00 

Langley  Research  Center,  National  Aeronautics  and 
^>ace  Administration,  Langley  Sution,  vil  ~ 
INVESTIGATION  OF  THE  NORMAL- FORcfi,   AXIAL- 
FORCE,   AND  PITCHING- MOMENT  CHARACTER- 
ISTICS OF  BLUNT  LOW- FINENESS- RATIO  BODIES 
OF  REVOLUTION  AT  A  MACH  NUMBER  OF  3  55 
by  Russell  W.  McDearmon  aal  Warren  A.  Uwson  ' 
Apr  61,  declassified  8  Feb  63.  32p.  13  refsT 
Technical  memo.  X-467. 


NASA  N63-12555      OTS  $1.50 

Langley  Research  Center,  National  Aeronautics  and 
Space  Administration,  Langley  Field,  Va. 
THE  LOW -SPEED  STATIC  LONGITUDINAL  AND 
LATERAL  CHARACTERISTICS  OF  A  DELtTA-WING 
MODEL  WITH  FDCED  AND  FRBE-FLOATMG 
CANARD  SURFACES,  by  WiUiam  L  Scallion  and 
Michael  D.  Cannon.    Oct  59,  declassified  1  Dec  62,  59p. 
10  refs.   Technical  memo  X -120. 


NASA  N63- 12497 


OTS     repriced  $Q.50 


h 


Langley  Research  Center.  National  AeronaUics  and 
TS?M^/^™r!f""°"'  Langley  Sution.  VaT 
TABL".ATED  DATA  FROM  A  PRESSURE-dSTRIBU- 
r?-o^2i;!SI°^'"ON  AT  MACH  NUMBER  ?S^^F 
i,t^"  SWEFTBACK-WING  AIRPLANE  MODEL  AT 
COMBINED  ANGLES  OF  ATTACK  AND  SllSsUP    by 
John  P.  Gapcynski  and  Emma  Jean  Landrum.  iNov  58 
decUssified  25  Oct  62,  104p.  1  ref.  MEMO.  nf-Ts-SSL. 
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NASA  N63- 13897       repriced  OTS  $1.50 

Langley  Research  Center,  National  Aeronautics  and 
Space  Administration,  Langley  Sution,  Va 
USE  OF  EXPERIMENTAL  STEADY -FLOW  AERO- 
DYNAMIC PARAMETERS  IN  THE  CALCULATION  OF 
FLUTTER  CHARACTERISTICS  FOR  FINTTE-SPAN 
SW^  ON  UNSWBPT  WINGS  AT  SUBSONIC,  TRAN- 
SONIC,  AND  SUPERSONIC  SPEEDS,  by  E.  Carson 
Yates.  Jr.  Jan  60.  declassified  1  Apr  63.    52pt  15  refs 
Technical  memo.  X-183. 

AD-293  611     OTS     $3.60 

Space  Sciences  Lab.,  General  Electric  Co.. 
"liladelphia.  Pa. 

Sfy-n^r^^M^L^^  CHEMICALLY-REACTING  GAS 
MIXTURES  NEAR   EQUILIBRIUM,  by  M.  Lenard.  Rept 
'^^xl^^'H  AF  04(694)18  and  AF  04(694)222.  Dec  62; 
NMA  t*3!lT500*^**°^*^  Information  Series R62SD985; 

DESCRIPTORS:  •Gas  flow.  Gases,  Mixtures,  -Fluid  dy- 
"^^       '^l'^^  reactions,  •Chemical  equilibrium. 
Tbermodynamics,  Equations  of  state.  Oxygen,  NitroUn 

Nozzles,  'Re-entry  aerodynamics.  Theory. 

The  general  problem  of  flow  of  a  chemlcally-reacrlnK 
gaseous  mixture  near  chemical  equilibrium  is  treated 
in  terms  of  an  expansion  procedure,    in  order  to  satisfy 
boundary  conditions  behind  thermally  equilibrated  but 
chemically  inactive  shocks,  tbe  expansion  procedure 
must  be  performed  in  terms  of  simultaneous  "outer" 
and    inner"  expansions.    The  outer  solution  is  the 
chemical  equilibrium  solution  and  successive  correc- 
tions t|«^eto.    TlK  inner  flow  describes  the  structure 

^        relaxation  layer.    From  considering  the 
second  term  in  the  outer  expansion,  which  describes 
linearized  corrections  to  the  equilibrium  flow  field  due 
to  firtte  reaction  rates,  it  can  be  shown  that  for  some 
practically  important  flows  the  second  order  composition 
corrections  are  proportional  to  certain  combinations  of 
derivatives  of  thermodynamic  properties  of  the  equili- 
brium f  ow  field.    The  proportionality  coefficients  de- 
pend only  on  thermo-chemical  properties  of  the  re- 
acting mixture.    Calculations  of  such  Incipient  non- 
equilibrium  coefficients  are  given  for  a  seven  compo- 
!!f  Mi?2.  O,  N2.  N,  NQ  N04-,  e")  ten  reaction  models 
of  high  temperature  air.  for  both  Invlscld  and  boundary 
layer-like  flows.  (Author)  ' 

PB  181520     OTS  $2. 75 

United  Aircraft  Corp.  [East  Hartford,  Conn.  1 
FLUID  AMPLIFICATION  6.  AERODYNAMIC  STliniP*: 
OF  PURE-PNEUMATIC  SY^nJ^,  by  Ro^n  ^oTs^ 
Interim  rept.  24  June  60-23  June  62,  on  ContM« 
DA  49-186-ORD-912.  12  Oct  62,  I33p    lOrS^ 
A1771-16:  NASA  N63-1306a  ^-   '"  ^ets. 

DESCRIPTORS:   •Pneumatic  systems,  Fluid  dynamic 
properties.  Fluid  flow.  Jets,  ♦Compressible  flow. 
Aerodynamic  characteristics 

Theoretical  and  experimental  investigations  were  con- 
ducted to  provide  information  regarding  the  aerody- 
Mimic  characteristics  of  two-dimensional  compressible 
jets.   The  investigations  included  studies  erf  bodi  free 
jets  and  attached  jets  (i.  e. ,  jets,  initially  unattached. 


which  aubeequently  attach  on  one  side  to  a  boundary 
waM).  Good  correlation  between  theory  and  experiment 
wms  found  for  the  free  jets  using  constant  exchange  co- 
efficient mixing  theory  with  Prandtl's  concept  for  the 
turbulent  exchange  coefficient  and  a  Gaussian  velocity 
distribution  in  the  "'>»<"£  zone. 


PB  163  192 


OTS    $4.60 


PB  163  202 


METALLURGY 


OTS    $2.60 


Aeronautical  Materials  Lab. ,  Naval  Air  Material 

Center.  Philadelphia. 
THE  IhfVESTIGATlON  OF  SPOT-WELCHNG  ON 
n-ATED  UCm  CARBON  STEELS,  by  C.  M.  Dougherty. 
9  Oct  50,  29p.  4  refs .   Rept .  no.  AML  NAM  25789. 
Fart  U:  AO- 95  895. 

DESCRIPTORS:  •Steel,  Welding.  •Spot  welding. 
•Corrosion  inhibition.  Metal  coatings,  'Zinc  coatings, 
•Cadmium  plating,  ^Tin  coatings,  •Nickel  coatings, 
•Aluminum  coatings . 


PB  1:63  227      OTS  $1. 10 

Defense  Meuls  Information  Center,  Columbus,  Ohio. 
EXPERIMENTAL  COATING  OF  GRAPHITE  NOZZLE 
INSERTS  WTTH  TUNGSTEN  BY  HYDROGEN  REDUC- 
nati  CS>  TUNGSTEN  HEXAFLUORIDE,  by  E.  A. 
Beidler  and  I.  M.  Blocher,  Jr. ,   Final  rept.  [on  Contract 
NOrd-18794j.    16  Jan  61,  9p.  7  refs. 

DESCRDTORS:  *Nozzles.  •Refractory  coatings, 
•Graphite,  *TungBten,  •Vapor  plating,  Tungsten  com- 
pounds, •Fluorides,  Reduction  (Chemistry),  *Hydrogen. 

AD- 403  493        repriced  OTS    $3.50 

Defense  Meuls  Information  Center,  Columbus,  Ohio. 
A  QJIDE  TO  THE  UTERATURE  ON  HIGH-VELOC- 
ITY METALWORKING.  by  D.  E.  Slrohecker  and  D.  H. 
Owens.   3Dec  62.  250p.  DMIC  rept.  179. 

DESCRIPTORS:  •Material  forming,  •Metals,  ♦Alloys, 
•Bibliographies,  Explosive  formii^,  Hardenii^, 
Material  renxwal.  Industrial  equipment,  Machining, 
Manufacturing  methods.  Velocity,  High  pressure  re- 
search. Explosive  materials.  Energy,  Powder  metal- 
lurgy. Firing  mechanisms  (Ammunition),  Mechanical 
properties. 

This  report  is  a  guide  to  the  literature  on  high-veloc- 
ity metalworidng.  It  consists  primarily  of  abstracts  of 
articles,  reports,  books,  and  current  research  projects 
on  and  related  to  high-velocity  metalworking  arranged 
according  to  technical  subfect.  It  covers  a  survey  of 
the  reported  work  in  the  field  up  to  about  October  of 
1%2.  Abstracts  of  over  700  references  have  been 
arranged  by  subject  maner,  with  cross  indexing  be- 
tween subjects .  There  is  also  an  author  index.  The 
eleven  major  subjects  and  categories  covered  in  the 
report  are:  (I)  Energy  Sources ,  (2)  Energy  Transfer 
Mediums ,  (3)  FaciUty  Requirements ,    (4)  Tooling 
Requirements,  (5)  Equipment  Requirements,  (6)  Form- 
ing, (7)  Hardening,  (8)  Explosive  Welding,  (9)  Powder 
Compaction,  (10)  Metal  Removal,  and  (11)  Material 
Behavior .     (Author) 
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[Metals  Research  Lab.]  Case  Inst,  of  Tech. . 

Cleveland,  Ohio. 
LOW  TEMPERATURE  BRITTLENESS,  by  A.  W. 
Magnusson  (Master's  thesis)  and  W.  M.  Baldwin,  Jr. 
Technical  rept.  no.  34  on  An  Investigation  of  the 
Effect^ of  Stress  Concentration  and  Triaxiality  on  the 
Plastic  Flow  of  Meuls ,  Contract  N6onr- 273/1 .  Mar  56, 
50p.  29  refs.  AD- 88  559 

DESCRIPTORS:  •Low  temperature  research,  •Brittle- 
ness.  Determination,  •Tungsten,  •Cadmium,  •Tin, 
•Molybdenum,  •Iron,  •Zinc,  •Magnesium  alloys  , 
DuctiUty,  Stresses,  Grain  structures  (Meullurgy). 

The  ductility  of  seven  pure  meuls  and  one  alloy  at 
various  temperatures  and  strain  rates,  as  well  as 
ductility  data  taken  from  the  literature,  showed  that 
W,  Cd,  Sn,  Mo,  Fe  and  Cr  had  a  similar  type  of  low 
temperature  brinleness  .  When  the  reciprocal  of  the 
absolute  temperature  for  full  brittleness  (l/T)  was 
plotted  vs.  leg  strain  rate,  straight  lines  were  obtained. 
These  curves  extrapolated  toward  a  roughly  common 
value  (t;5;10l^iVin/min)  at  l/T-  0.  Zinc  was  britUe 
at  low  temperatures  and  high  strain  rates ,  but  the 
brittle  boundary  curve  extrapolated  to  a  higher  value 
(MfcdO*'in/in/min)  at  l/T-  0.  The  low  temperature 
behavior  of  magnesium  appeared  to  be  masked  by  other 
effects  .  The  generalization  that  all  metals  not  crysul- 
lizing  in  the  face-centered  cubic  system  are  brittle  at 
low  temperatures  was  not  confirmed  in  this  study,  e.g., 
V,  Ta,  Zr  and  Ti  were  ductile  down  to  liquid  air 
temperatures  and  at  strain  rates  equal  to  19,000 
in/in/min.  On  the  other  hand,  the  decreased  ductility 
in  the  face-centered  cubic  alloys,  e.g. ,  Cu-0.5%Sb, 
appeared  to  be  another  type  of  brittleness  than  that 
observed  in  W,  Cd,  etc.  (Author) 
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National  Bureau  ot  Sundards,  Washington,  D.  C. 
A  SIMPLE  ENVIR(>JMENTAL  CHAMBER  FOR  R.  R. 
MOORE  FATIGUE  TESTING  MACHINES,  by  J.  A.  " 
Bennett.    Rept.  on  NASA  Order  R-I4.    1962,  12p.  4  refs. 
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FRACTURE  TOUGHNESS  STUDY  OF  TI-6Al-6V-2Sn 
TITANIUM  ALLOY  SHEET  0. 1  INCH  THICK  FQR 
POSSIBLE  APPUCATION  IN  THE  CONSTRUCTION  OF 
WELDED  SOLID-PROPELLANT  ROCKET  MOTOR 
CASES,  by  H.  E.  Romine.  R^.  on  Fracture  Work 
Rates  of  SP  Materials.  4  Feb  63,  64p.  9  refs. 
NWL  rept.  no.  1839. 

DESCKinXjKS:     -  lltanium  iu-oys,  aheets,   'Welds, 
Mechanical  properties,  Tensile  properties.    Micro- 
structure,  Hardness,   Fatigue  (Mechanics),  Hardening, 
Heat  treatment.  Fracture  (Mechanics),  •Rocket  cases. 
Aluminum  alloys.  Vanadium  alloys,  Tin  alloys. 
4(.  fra^toretoii^uiess  tests  were  made  on  unwelded  base 
meul  I  -at  treated  to  a  range  of  yield  strengths  and  on 
welded  specimens  simulating  the  girth  welds  in  a 
rocket  motor  casing.   Machined  starting  notches  were 
cofnpared  with  fatigue  cracks.  The  opdmum  strength- 
toughness  relation  for  hoop  stress  in  the  cylinder  wall 
occurred  at  a  satisfactory  value  for  (J^g/  p  of  about 
1.0  X  10^  inches.    Fracture  toughness  was  unsatis- 
factory in  the  welds  because  of  a  hard  zone  at  the  weld 
edge.   (Author) 
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Research  Chemicals  Div. ,  Nuclear  Corp.  o^  [America, 

Phoenix,  Ariz. 
REFRACTORY  INTERMETALLIC  COMPOUNDS,  by 
Craig  G.  Kirkpatrick.    Final  rept.  on  Contraq^ 
NOW  61  -0257c.   Feb  62,  80p.  10  refs.    Rept 
no.  RC  195;  NASA  N62- 17053. 

DESCRIPTORS:   •Intermeullic  compounds,  •Rfefractory 
materials,  *Heat  resisunt  metals  and  alloys,  •Hafnium 
alloys,  •Boron  alloys,  •Corrosion  inhibitian,  •Coatings, 
•Phosphides,  Melting,    Oxidation,  Ductility,  •Rare 
earth  elements.  Phase  studies.  Gadolinium  alloys. 
Iron  alloys.  Nickel  alloys.  Cobalt  alloys.  Antimony 
alloys.  Bismuth  alloys.  Selenium  alloys.  Dysprosium 
alloys,  Silicon  alloys.  Rhenium  alloys. 

An  investigation  of  intermetallic  refractory  expounds 
was  carried  out.   Alloy  series  were  designed  for 
screening  materials  which  would  show  promise  of 
elevated  temperature  utilization.    Parameters  used  for 
evaluation  included:  (1)  melting  points,  (2)  oxidation 
resistance,  (3)  strengdi  to  weight  ratios  at  elevated 
temperatures,  and,  (4)  ductility  indications  at 'normal 
amUent  temperatures.    Produced  were  two  systems  of 
interest:  the  hafnium -boron  intermeullic  and  A  phos- 
phide surface  coating  for  decreasing  rate  of  corrosion. 
X-ray  and  meullographic  methods  were  used  lor  com- 
pound verification.   (Author) 
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Inst.,  Norman. 
THE  MELTING  CURVES  OF  FIVE  METALf  UNDER 
HIGH  PRESSURE,  by  Marvin  L.  McDaniel,  Stittnley  E. 
Babb,  Jr. ,  and  Gene  J.  Scott.    Technical  reptj.  no.  2  on 
Contract  Nonr-982(05).    Oct  61,  25p.    27  ref^ 

DESCRIPTORS:  •High  pressure  research,  Hi^i  tempera 
ture  research,  Metals,  •Indium,  •Tin,  •Thaflium, 
•Bismuth,  •Lead,  Pressure  vessels,  •Seals  droppers), 
•Electric  connectors.  Design.  i 

This  paper  reports  the  development  of  a  metKxl  of 
measuring  the  melting  curves  of  metals  with  {4  preci- 
sion on  the  order  of  .  1°C,  and  Its  applicatioti  to  five 
metals,  and  includes:  Multiple  lead  high  prefl$ure  plug, 
pub.  in  The  Review  of  Scientific  Instruments  $2:868-87Q 
July  61 
(See  also  AD- 260  791) 
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Metals  Research  Labs. ,  Union  Carbide  MdtBls  Co. , 

Niagara  Falls,  N.  Y. 
THE  METALLURGY  OF  SCANDIUM,  by 
Doyle  Geiselman.  Rept.  for  1  June  59-30  No)/ 60,  on 
Metallic  Materials,  Contract  AF  33(616)6262.  Aug  61, 
64p.    13  refs.    W ADD  Technical  rept.  60-894. 

DESCRIPTORS:  Metallurgy,  •Scandium,  Melcing, 
Processing,  Physical  properties.  Mechanical  properties 
Electrical  properties.  Electrochemistry,  Corrosion, " 
Scandium  alloys,  •Titanium  alloys,  •Chrom  ym  alloys. 
Oxidation. 


This  study  of  the  metallurgy  erf  scandium  was  under- 
taken to  determine  some  of  the  unknown  physical  and 
mechanical  properties.    Sublimed  calcium -reduced 
meul  was  used  to  study  these  properties  which  are 
summarized  in  the  Appendix  for  convenience.    The 
properties  of  scandium  are  more  nearly  like  those  <rf 
yttrium  and  the  rare  earths  than  those  of  aluminum. 
Some  mechanical  and  physical  properties  of  scandium- 
titanium  alloys  are  given.    Limited  data  on  the  effect  of 
scandium  additions  to  titanium  and  chromium  are  also 
presented.    In  all  cases,  the  behavior  of  scandium  was 
very  much  like  that  of  yttrium.    (Author) 


Structural  Metallurgy  and  Corrosion 
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General  Chemical  Div. 

[New  York). 

STiJDY  OF  CORROSION  OF  METALS  IN  FLUORINE, 
by  R.  B.  Jackson.    Final  rept.  on  Contract 
AF  04(611)3389.  Mar  60.  70p.   7  refs.   AD- 235  162. 

DESCRIPTORS:  •Corrosion  research.  Corrosive  liquids. 
Corrosive  gases,  •Fluorine,  Laboratory  equipment, 
Meuls,  Alloys,  Microstructure,  Thin  films.  Thickness. 

The  corrosion  of  25  metals  and  alloys  by  liquid  and 
gaseous  F  was  studied.   The  liquid  corrosion  tests  were 
performed  at  -32CPF  and  exposure  ranged  from  5  hours 
to  3  days.    Exposures  to  gaseous  F  were  made  at  ap- 
proximately 80O,  400O.  700°  and  lOOO^F.    Exposure 
times  were  generally  5,  24  and  120  hours.   Several 
specimens  were  also  exposed  to  gaseous  F  at  elevated 
pressures  and  temperature  for  24  hours.    Selected 
specimens  were  sectioned  and  photomicrographs  taken 
to  study  the  passivating  fluoride  film.   Results  of  the 
five-hour  tests  indicate  that  all  tested  materials,  ex- 
cept Ta,  may  be  exposed  to  F  at  temperature  ip  to 
400°F  without  exceeding  a  corrosion  rate  erf  one-half 
thousandth  of  an  inch  (.0005")  per  hour;  the  rate  is 
equivalent  to  4.4  in.  per  year,  which  is  an  extremely 
high  corrosion  rate  under  normal  circumstances,  but 
not  excessive  when  exposure  for  only  a  few  hours  is  re- 
quired.   Extrapolation  of  the  results  obuined  from  very 
short  exposures  to  long  time  service,  such  as  a  year, 
is  not  reliable.    At  elevated  pressures  corrosion  rates 
are  generally  higher  than  specimens  exposed  to  the 
same  temperatures  at  atmospheric  pressure.   Micro- 
scopic examination  of  selected  specimens  shows  that 
materials  such  as  monel  and  Ni  form  a  relatively  uni- 
form passivating  film  at  elevated  temperatures. 
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REPORT  OF  THE  SUBPANEL  ON  COATINGS,  RE- 
FRACTORY METALS  SHEET  ROLLING  PANEL.  Rept. 
on  Contract  SD-118.    1  June  62,  67p.    Rept. 
no.  MAB-181-M. 

DESCRIPTORS:  •Refractory  materials,  •Coatings, 
•Heat  resistant  metals  and  alloys.  Oxidation  inhibitors, 
•Molybdenum,  Molybdenum  alloys,  •Niobium,  Niobium 
alloys,  •Tantalum,  Tantalum  alloys,  •Tungsten, 
Tungsten  alloys.  Sheets,  Metals,  Physical  properties. 
Chemical  properties,  •Metal  coatings,  •Ceramic 
coatings. 
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A  qi  estkxuMire  was  developed  and  submitted  to  in- 
diMt  ry  In  order  to  determine  the  current  state  of  the 
«rt  of  refractory  alloy  coatings.    The  results  6f  the 
survey  were  tabulated  and  analyzed  to  determine  the 
cunent  state  of  the  art  relative  to  the  needs  of  the 
sheet  rolling  program.    Very  little  work  has  been  done 
in  the  development  of  coatings  or  application  of  de- 
veloped coatings  to  the  alloys  of  the  program.    Data  on 
coatings  ol  all  kinds  are  very  meager  and  there  is  not 
one  coating  in  existence  for  which  there  is  available  a 
complete  range  of  design  data. 
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Rensselaer  Polytechnic  Inst. ,  Troy,  N.  Y. 
THE  STRENGTHENING  OF  COLUMBUM  AND 
OOLUMBIUM  ALLOYS  BY  INTERCTITIAL  ALLOYING 
ELEAANTS.  by  F.  V.  Lenel,  L.  J.  Regitz,  and  W.  R. 
Hulsizer.   Rept.  on  Contract  DA  30-069-ORD- 3868. 
11  May  62.  iOlp.  53  refs.  AROD  Rept.  no.  2530:1; 
NASA  N62- 12777. 

DBSCRIFTORS:  *Niabium,  Niobium  alloys ,  Niobium 
compounds ,  Oxides ,  Solubility ,  Chemical  precipitation 
Nuct—tion,  *Oxygen,  Hardening,  Phase  studies,  De- 
compoaition ,  Heat  treatment.  Dispersion  hardening. 
Grain  structures  (Meullurgy).  'Crysul  structure, 
Deformation.  Crystal  lattices.  Crystallization,  Re- 
action kinetics ,  Diffusion,  Theses,  Hardness.  Metal- 
lography, X-ray  diffraction  analysis . 

Solid  solutions  of  O  in  Nb  were  prepared  at  1250  C, 
cooled  rapidly  to  retain  all  the  O  in  supersaturated 
solution,  and  subjected  to  isothermal  preci{»tation 
heat  treatments  at  650  and  705  C,  in  a  high  vacuum. 
The  course  of  precipitation  was  followed  through 
mea^i  rement  of  the  lattice  parameter  of  the  matrix 
and,  in  some  specimens,  mic roha rdnes s  measure- 
ments .  The  morphology  of  the  precipitate  was  deter- 
mined metallographically.  At  650  C,  equiaxed  CbO 
precipitate  particles  were  nucleated  at  the  intersec- 
tions erf  grain  boundaries  with  free  surfaces .  At  705  C, 
in  addition  to  these  sites  ,  particles  nucleated  at  grain 
boundaries  and  grain  boundary  intersections  through- 
out the  matrix:  growth  of  the  precipitate  was  contin- 
uous ,  without  the  formation  of  metastable  intermediate 
solutions  or  precipiutes  .  The  rate  of  decomposition 
was  strongly  dependent  on  the  supersatu ration  of  the 
solid  solution.  (Author) 


NUaEAR  PHYSICS  AND 
NUCLEAR  CHEMISTRY 

NASA  N63-13446      GTS  13.60 

Jet  Propulsion  Lab. ,  CaliL  Inst,  of  Tech. ,  Pasadena. 
LEAST-SQUARE  ANALYSIS  OF  GAMMA-RAY  PULSE 
HEIGHT  SPECTRA,  by  J.  L  Trombka.    Rept,  on  NASA 
Contract  NAS7- 100.    15  Dec  62.  33p.  12  refs. 
JPL-TR-32-373. 
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Naval  Radiological  Defense  Lab. ,  San  Francisco.  Calif 
PERFORMANCE  CHARACTERISTICS  OF  AN  AEROSOL  ' 
CONTAMINATION  CHAMBER  AND  STUDY  OF 
DECONTAMINATION  METHODS,  by  R.  K.  Fuller 
W.  a  Lane,  and  L.  L.   Wiltshire,    10  Apr  57,  24p! 
9  refs.    Research  and  Development  technical  reijc 
USNRDL-TR-158;  AD-153  931. 

DESCRIPTORS:  •Aerosol  generators,  'Radiological 
conumination,  •Decontamination,  Performance  tests 
Sea  water,  Radioactivation  analysis.  Chlorides.  Gamma 
rays,  Radioactivity. 

The  conuminating   characteristics  of  a  new  radioactive 
seawater  aerosol  conumination  chamber  were  deter- 
mined from  size  distribution  of  the  aerosol  fog  at  two 
points  in  the  chamber  by  the  water  sensitive  film  tech- 
nique from  chloride  analyses  that  gave  the  total  mass  of 
material  deposited  as  a  function  of  exposure  time,  and 
by  gamma  counting  each  exposed  sample.    Relative 
effectiveness  of  four  decontamination  methods  was 
established.    It  was  also  shown  that  the  amount  of 
residual  radioactivity  approached  a  constant  value 
independent  erf  the  initial  activity.   (Author) 
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HIGH  VALUE  INSULATORS,   by  J.  Steigman   '^.  Brill 
and  others.  Quarterly  progress  rept.  no.  6,  i  Jct- 
31  Dec  52,  on  Contract  DA  36-039- sc- 15327. 
20  >m  53,  39p.   18  refs.  AD-2347. 

DESCRIPTORS:    'Electric  Insulation,  •Organic  com- 
pounds, *Radiation  chemistry,  ♦Resistance (Electrical), 
Electric  bridge.  X-rays,  Gamma  rays,  Ionization, 
Polymers,  ♦Styrenes,  •Chloroform,  Dyes,  Absorp- 
tion spectrum.  Chemical  properties.  Physical  pro- 
perties, •Radiation  effects.  Detectors,  Insulating 
materials. 

A  unlfilar  Wulf  electrometer  was  calibrated  and  used 
to  determine  the  resistance  of  a  lOl*  ohm  Vlctoreen 
resistor  that  had  prtviously  been  measured  using  the 
Wheatstone  Bridge  method.    A  convenient  method  for 
the  precipitation  of  carbon  dioxide  as  barium  carbonate 
has  been  devised  which  eliminates  the  blank  previously 
obtained.   Futher  kinetic  studies  were  performed  using 
the  Dye,  p-dlmethyl-amino-p'-diazocyanideazobenzene 
and  diphenyl  picrylhydrazyl  as  free  radical  acceptors 
and  the  initiator  1,  l-azo-bis-cyclopentylnltrile  as  the 
free  radical  source.   The  Dye  was  found  to  be  some- 
what less  reactive  at  60°  than  at  80O.   The  mediod  of 
Clirk  (mercuric  diphenyl  carbazone  complex)  has 
been  found  to  be  unsatisfactory  for  the  analytical 
problem  of  measuring  low  chloride  ion  concentration. 
(See  also  PB  163  210) 
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DESCRIPTORS:    •El^tric  Insulation,  •OrgUuc 
compounds,  •Radiation  chemistry,  ♦Resistitice 
(Electrical),  •Electric  bridge,  X-rays,  Gailnma  rays, 
Ionization,  Polymers,  •Styrenes,  Butanes,  Chlorides, 
•Chloroform,  Absorption  ^>ectrum,  Chemitiil  pr^op- 
(?rties.  Physical  properties,  •Radiation  effetts, 
Detectors,  Insulating  materials. 

The  Whearstone-bridge  detecting  circuit  wa  s:  modified 
to  include  a  split  FP-54  electrometer  tube  tol  decrease 
the  rate  erf  drift  of  die  zero  position.   Preliminary 
measurements  indicated  the  possibility  of  rr  dasuring 
resistances  of  the  order  of  10l6  ohm  widiin  16%.  X- 
irradiaticm  of  polystyrene  for  18  hr  produce  ::^  no  signifi- 
cant change  in  the  infra  red  spectrum.   A  pcj^styrene 
film  containing  diphenylpicrylhydrazyl  faded  -slightly 
after  a  few  hours  of  irradiation.  When  the  ii  radiated 
film  was  dissolved  in  C^  and  heated  to  80^  for  1. 5 
hr,  the  purple  color  changed  to  amber:  hydiUperoxides 
may  have  formed  during  irradiation  and  beeii  decom- 
posed by  heat.   A  similar  color  change  occutt-ed  when 
the  Uiidissolved  film  was  heated  4  hr  at  SOOCi  Poly- 
merization was  Inhibited  when  p-chlorobenzSie  dia- 
zocyanide  reacted  with  styrene  at  SQOC;  the  iGolorless 
polymer  which  was  produced  indicated  that  the  diazocy- 
anide  grotp  was  destroyed  during  the  reaction.  Attempts 
are  being  made  to  synthesize  p-vinyl-p-rerpltenyl  for 
incorporation  into  polystyrene  to  increase  the  polymer 
stability  to  radiation.   A  procedure  was  developed  for 
analyzing  the  chloride  produced  by  x-irradiacion  of 
BuCl.   TTie  production  of  chloride  as  a  funcc  On  of  time 
of  x-irradiation  of  BuCl  passed  through  a  mijtimum  at 
aRjroximately  290  min.   (See  also  PB  163  21 1 
(DDC  abstract) 
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DESCRIPTORS:    •Electric  insulation,  •Orgajiic  com- 
pounds, •Radiation  chemistry,  •Resistance  (|Blectrlcal> 
X-rays,  Gamma  rays,  lonizadon,  Polymers,  ♦Styrenes, 
Butanes,  Chlorides,  Chloroform,  Benzenes,  Absorp- 
tion spectrum.  Dosimeters,  •Electric  bridgdi. 
Chemical  properties.  Physical  properties,  •Radiation 
effects.  Detectors,  Insulating  materials. 

The  Wheatstone  Bridge  employing  an  FP-54  electrom- 
eter tube  and  a  DC  amplifier  as  the  detector  tas 
been  completed.   Reasons  for  chexMing  the  scJlVent 
fractiemation  method  for  the  separation  of  stytfene  and 
polystyrene  are  discussed.   p-dimethylamino|)*- 
diazocyanideazobenzene  was  prepared  and  waH  found^ 
to  posses  acid-base  indicator  properties.   Iritadiation 
of  iso,  sec,  and  t-butyl  chloride  demonstrated  that 
these  butyl  chlorides  are  also  extremely  sensijtive  to 
breakdown  when  exposed  to  ionizing  radiation  ' 
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DESCRIPTORS:    •Electric  insulation.  •Organic  com- 
pounds, •Radiation  chemistry,  •Resistance  (Electrical)- 

Electric  bridges,  Xrays,  Gamma  rays.  Ionization, 
Polymers,  'Styrenes,  Butanes,  Chlorides,  •Chloroform^ 
Absorption  spectrum.  Chemical  properties,  Physical 
properties.  ♦Radiation  effects.  Detectors,  Insulatimr 
materials.  ^ 

Resistance  measurements  on  samples  of  commercial 
polystyrene  sheets  were  made  using  the  Wheatstone 
bridge.   The  apparatus  for  counting  radioactive  CO? 
was  modified.   Polystyrene  films,  irradiated  in  air, 
were  shown  by  IR  studies  to  contain  oxygenated  irra- 
diation r  -oducts.   Polystyrene  powder,  irradiated  in 
air  and  in  vacuum,  reacted  to  a  greater  extent  with 
diphenylpicrylhydrazyl  than  did  unirradiated  sanplcs. 
The  sample  irradiated  in  vacuo  gave  results  similar 
to  the  air- irradiated  sample.   The  optical  density  of 
benzene  solutions  of  chromophore-containinp  polysty- 
rene varial  with  time,  but  the  use  of  methyl  isoliutyl 
ketone  eliminated  this  effect.   Irradiation  of  colored 
polystyrene  in  air  produced  marked  changes  in  die  ab- 
sorption characteristics  of  the  polvmer.    Large  x-ray 
dosage  (in  air)  resulted  in  complete  destruction  of  die 
chromophore  group.   Comparable  dosages  in  vacuo 
produced  little  change  in  the  absorption  characteristics 
of  colored  polystyrene.    Thermal  degradation  of  com- 
mercial and  chromophore-containing  polystyrene  in  air 
resulted  in  polymers  having  absorption  spectra  similar 
to  commercial  and  colored  polystvrene  which  had  been 
subjected  to  extensive  x-irradiation.  When  polystyrene 
film  containing  butter  yellow  was  irradiated  in  air.  the 
butter  yellow  was  destroyed.   Colored  polymediyl 
methacrylate  was  produced  by  diermally  polymerizing 

^^yl'"^^'''"'':^'i^^^  ^"  ^'«^  presence  of  diVdye  o-di- 
methylamino-p'-diazocyanideazobenzene.  n-butv'  chlo- 
^'?^li$)™('li&^'kbLftl?ir-  -retake?u"(&'fi^° 

PB  163  214      OTS  $6. 60 

Polytechnic  Inst,  of  Brooklyn,  NY 
"i?".!^^'^^  INSULATORS,  by  J.  sieigman.  R.  BriU 
and  others.   Final  rept.   I  July  51-30  Sep  53,  on  Con 

AD-Tl^'"^^'^''^'^-  ''  ^^  '''  69p.'  6  JeS 

DESCRIPTORS:   •Electric  insulation.  •Organic  com- 
pounds.    Radiation  chemistry,  ♦Resistance  (Electrical), 

pS^T""  ^"^^''  '^-^^y^'  ^^^'  r^y«.  Ionization,     ^ 
Polymsrs,  ♦Styrenes,  Butanes.  Chlorides,  ♦Chloro- 
form, Absorption  spectrum.  Chemical  properties. 
Physical  properties,  •Radiation  effects.  Detector^ 
Insulating  materials  ^'■^^^ 

!^f  f"^^^^"'^  "^  '^^  resistance  of  polystyrene  and  im- 
plasucized  polyvinyl  chloride  were  made'with  a    .lieat- 
m^D^.5"'?^  and  checked  by  a  capacitance  discliarge 
method.    A  combustion  and  gas  counting  technique  was 
superior  to  the  scintillation  counting  technique  for 
measuring  the  radioactivity  of  0^4  ta.gied  polystyrene. 
IR  spectra  of  polystyrene  irradiated  m  air  revealed  the 
presence  of  carbonyl  groups.  The  irradiated  polystyr- 
ene reacted  more  rapidly  with  diphenylpicrylhydrazyl 
than  did  unirradiated  polymer.    In  irradiation  experi- 
ments greater  destruction  of  chromophore  was  obtained 
with  nonaromatic  methyl  methacrylate  polymer  than  with 
polystyrene.  Butter  yellow  was  only  slightly  degraded  in 
benzene  and  cumene,  but  a  much  larger  breakdown  oc- 
curred in  cyclohexane.  Irradiation  of  butter  yellow  in 
polystrene  revealed  a  greater  degradation  of  chromo- 
phore than  did  colored  polystyrene.  The  silver  chro- 


iTiftCe  mediod  was  satisfactory  for  measuring  small  quan- 
tities of  chloride  produced  in  the  irradiation  of  alkyl 
chlorides.  A  free- radical  chain  mechanism  appeared  to 
produce  HQ  in  the  irradiation  of  BuCl.  Quantiutive 
measurements  showed  an  initial  high  rate  of  chloride 
production  followed  by  a  constant,  lower  rate  for  most 
of  the  reacuon.  (DDC  abstract)  (See  also  PB  163  213) 
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NASA  N63- 13045    OTS    $3.60 

Laboratory  for  Nuclear  Science,  Inst,  of  Tech. 

Cambridge. 
GEOMAGNETICALLY  TRAPPED  PROTONS  WITH 
ENERGIES  GREATER  THAN  350  MEV,   by  Gordon 
Garmire.   Rept.  on  NASA  Contract  NASw-37.  1962, 
38p.  22  refs. 

AD- 289  474      OTS  $4,60 

Maryland  U. ,  College  Park. 
NORMALIZATION  COJDITION  FOR  THE  BETHE- 
SALPETER  WAVE  FUNCTION  AND  A  FORMAL 
SOLUTION  TO  THE  BETHE-SALPETER  EQUATION, 
by  Iwao  Sato.   Rept.  on  Contract  AF  49(638)24.  June  62, 
41p.    9  refs.    Dept.  of  Physics  TR/262;  AFOSR  2759; 
NASA  N63- 16328. 

DESCRIPTORS:  •Wave  characteristics,  •Integrals. 
Particles,  Nuclear  physics.  Elementary  particles. 

By  the  use  of  an  inhcxnogeneous  Bethe-Salpeter  equation 
a  normalization  condition  for  the  Bethe-Salpeter  wave 
function  is  obtained.    This  condition  requires  the  nor- 
malization integral  to  be  positive.    A  formal  solution  is 
obtained  in  the  ladder  approximation,  and  convergence 
of  the  normalization  integral  is  proved  by  the  use  of 
this  solution.    This  solution  is  also  used  to  prove  a  dis- 
persion relation  for  the  vertex  function  of  the  compound 
particle,  and  to  give  an  approximate  solution.    The 
positiveness  of  the  normalization  integral  is  proved  in 
the  nonrelativistic  limit.   The  bound  state  of  nucleon 
and  antinucleon  is  studied  in  the  ladder-chain  approxi- 
mation, and  it  is  found  that  the  normalization  condition 
gives  finite  wave  function  in  spite  of  divergency  of  the 
normalization  integral.   (Author) 
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PB  163  185   OTS   $7.60 

Alco  Ptxxlucts.  Inc. ,  Schenectady.  N.  Y. 
SM-2  TRANSIENT  VOLTAGE  AND  FREQUENCY 
ANALYSIS  BY  PLANT  ANALOG  SIMULATION,  by 
J.  A,  Barretu    Final  rept.  on  Contraa  DA  44-009-eng- 
3506.    16  Nov  59,  80p.    Rept.  no.  APAE  53,  Volume  I; 
AD- 228  682. 

DESCRlPTORSc  'Nuclear  power  plants.  Transients, 
Steam  power  plants.  •Generators,  Voltage,  Frequency, 
Simulation,  'Analog  computers.  Pressurized  water 
reactors.  Power  plants  (Establishments),Electricity. 


A  transient  analysis  of  frequency  and  voluge  response 
of  a  nuclear  fired,  pressurized  water,  steam  power 
plant  is  presented.    The  plant  is  a  7500  kw  (electrical) 
unit.    The  complete  plant  analysis  is  considered.  The 
various  sub- system  studies  are  presented  as  units  in 
thie  appendix.    Stringent  voltage  and  frequency  speci- 
fications itiake  this  analysis  necessary.    This  analysis 
is  accomplished  using  analog  computer  techniques. 
(Author) 


BMI-1627       $1.00 

Battelle  Memorial  Inst. ,  Columbus,  Ohio. 
EFFECT  OF  HIGH  BORON  BURNUPS  ON  B^C  AND 
ZrB,  DISPERSIONS  IN  AloOo  AND  ZIRCALOY-2,  by 
Richard  J.  Burian,  Earle  O.  Fromm,  and  John  E.  Gates. 
Rept  on  Contract  W7405-eng-92.    24  Apr  63,  40p. 
8  refs.   NASA  N63- 15969. 


NASA  N63-13193      OTS   $2.00 

Lewis  [Research  Center,  National  Aeronautics  and 
Space  Administration)  Cleveland.  Ohio. 
AN  ANALYSIS  OF  A  NUCLEAR  POWERED  SUPER- 
CRITICAL-WATER CYCLE  FOR  AIRCRAFT  PRO- 
PULSION, by  Irving  M.  Karp.    1953,  declassified 
5  June  62.   76p.  9  refs.   Research  memo  RM  E53D29. 


NASA  N63-13281      OTS   $0.50 

Lewis  [Research  Center,  National  Aeronautics  and 
Space  Administration]  Cleveland,  Ohio. 
NONUNIFORM  BURNUP  AND  POISONING  EFFECTS 
IN  A  REACTOR  AND  VALIDITY  OF  UNIFORM  AP- 
PROXIMATION, by  Robert  B.  Spooner.   9  Mar  53, 
declassified  5  June  62.    I8p.  6  refs.    Research 
memo.    RM  E53D20. 


NASA  N62-16976      OTS  $10.  50 

Michigan  U.  Coll.  of  Engineering,  Ann  Arbor. 
VOID  FRACTION  MEASUREMENTS  IN  A  CAVITATING 
VENTURI,  by  Willy  Smith,  Gerald  L.  Addnson,  and 
odiers.    Rept.  on  NASA  Grant  N8G-39-60.    Sep  62,  I37p 
12  refs.    Repc  no.  03424-7 -T. 
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OTS    $26.00 


^92!"JK^*^°"  '^^  •  Halyard  U. .  Cambrlilge,  Mass 
TABLES  OF  BLACKBODY  RADIATION  PUNCTIONS 
Problem  rept.  no.  108.  1  Mar-1  June  58.  on  Design  " 
and  Operation  of  Digital  Calculating  MacWnery.  Con- 
tract AF  33(616)2717.  [1958]  557p    185  r£ 
Progress  rept.  no.  AP-51;  AD-204  314. 

DESCRIPTORS:  Digital  computers .  CompUers 
Design.  Operation,  •BUckbody  radiation.  'Functions, 
•Tables.  Colorimetry,  Photometry,  Standards . 

The  functions  tabuUted  in  this  report  describe  the 
radiant  and  luminous  properties  of  ideal  t  lermal 
radiators  (blackbodies). 


NASA  N63-I3730      OTS  $6.  60 

pflfi^^w^^  o"^  ^"*'-  of  Tech.,  Cambridgl 
FIELD  MEASUREMENTS  OF  SOUND  PF 
by  S.  K.  Oleson  and  U.  K.  Ingard.    Rept. 
Contract  NASw-6516.    30  Dec  59,  67p.   10 


PR()»AGATION. 
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AD-277  661      OTS$U.00 

MRD  Div.  [General  American  Transports  i  ion  Coro  1 
Niles,  111.  ' 

RADIOGRAPHIC  INSTRUMENTATION  STlJt)Y.  by 

F.  H.  Bloedow.  Final  rept.  on  Contraa  Af  29(601)4154 

Apr  62,  149p.  3  refs.  AFSWC-TDR-62-44.  \ 

DESCRIPTORS:  •Soils,  •Load  distribution.  '•Radiation 
effects,  'Radiographic  analysis.  Impact  shock,  Trans- 
ducers. Blast,  Feasibility  studies.  Underg* 
structures. 


;n)und 


Various  radiographic  techniques  are  examitied  and 
evaluated  to  determine  their  feasibility  for  the  study  of 
dynamic  soU  phenomena.    The  data,  which  qould  be  ob- 
tained radiographically,  are  measurement^  of  parUcle 
motion  and  density  change  as  a  function  of  |)08ition  and 
ame  within  the  soil.    The  primary  advantage  of  a  radio- 
r^raphic  system  is  that  the  condition  of  the  loil  is  not 
modified  by  transducers  within  the  soil,  extept  for 
smaU  pellets  which  have  no  measurable  influence  on  the 
dynamic  phenomena.  Two  specific  radiographic  sys- 
tems are  examined  in  great  detail.    They  are  used  to 
observe  dynamic  phenomena  in  soil  sampl^  which  are 
subjected  to  suddenly  applied  loads.    One  ofthese  sys- 
tems uses  a  steady  source  of  X-rays,  and  lihe  other 
system  uses  a  flash  X-ray  machine.   The  radiographic 


records  from  these  tests  are  presented  anc 
(Author) 
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analyzed. 


AD-293  205     OTS  $6. 60 

rx2!i°^^"-  Research  Foundation.  Columbus 

K^S°I^'!I^^^  electromagnSc 

Si?^™S;^iP  ,'f^r^R'  byL.  Carlton  Brown. 
Ap{s(^^i^l-  ^ir^  53-31  Mar  62,  on  Contract 

DESCRIFTORS:  •Electromagnetic  properties.  'Nuclear 
resonance  Research  program  administration.  BibUog- 
raphies,  Resonance,  Radiation  effects 

List  reports  and  publications  and  includes: 

""Clear  magnetic  resonance  spectra  of  fluoro- 
carbons    Part  1.  Halogenated  ethanes,  pub.  in  the 
^1.  of  Molecular  Spectroscopy  7:307-321    1961 
w7  ^    "*loge"ated  n -paraffins,  pub.  in  [he  JnL  of 
Molecular  Spectroscopy  7:322-340,  1961 
Part  3.  Halogenated  propynes,  propenes,  butenes  and 

SiT5i-392  'mi"  "^^  ^""^  °^  ^°^-"^-  sp-^— 

copy  7:393-398.  1961  ^  Molecular Spectros- 

Nuclear  resonance  spectrum  of  Al27  in  chrvsobervl 


AD-279  585      OTS  $2.  60 

Rhode  Island  U. ,  Kingston. 
V^^nl^P^^'^^'^^  OP  RAYLEIGH  WAVES  PAST  A 
rL'^r:^^^  BOUNDARY,  by  Julius  K^.  S^n^c 
rept.  no.  1  on  Contract  AF  19(604)7470     Now  fti     97« 
8  refs.   AFCRL  1052;  NASA  nS  S.  '  ^^' 

DKCRIPrORS:  •Mechanical  waves,  •Prooaeatlon 

An  important  and  unexplained  feature  of  Rayleigh  wave 
propagation  in  the  oceans  is  the  absence  of  firsT^modL 
waves  in  the  period  range  from  about  1  to  12  sec^ST 

S  I  r'  T^l'  *^  ^°*^^  ^°'  ^  transmission  coefficient 
of  a  Rayleigh  wave  propagating  past  a  fluid-loaded 
Boundary,  and  obtain  conditions  for  which  the  water  bed 
IS  eidier  transparent  or  opaque  to  Rayleigh  wave  trans- 
mission.   Using  xhe  standard  oceanic 'parfmeirs,wr 
calculate  that  the  seas  reject  Rayleigh  modes  of  a 
period  range  centered  at  3.7  seconds -a  figure  which 
ih/S^^llf'^^^  *^  geometric  mean  of  the  bounds  of 
(Aud^  I"^      "^"'^  ""^^  ^"^^  ^  ^"^  '2  seconds. 


AD- 277  638      OTS   $Z60 


General  Electric  Co. 


Space  Sciences  Lab. 

Philadelphia,  Pa. 
INTERACTION  OF  A  PLASMA  STREAM   >VITH  THE 
GEOMAGNETIC  FIELDS,   by  C.  M.  Tchen.  \J^r  62 

w?cA  vlo^'oJf  *'"'*'^'  Information  Series R62SD33; 
iNAaA  No2- 13667. 

DESCRIPTORS:  •Mignetic  fields.  •Plasma  physics 
Dipole  moments.  Fluid  flow.  Plasma  jets. 
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The  interaction  between  a  stream  at  solar  corpuscles 
and  the  geomagnetic  field  represented  by  a  three- 
dimensional  dipole  singularity  is  investigated.    An  ap- 
proximate method  is  developed  for  estimating  the  size 
and  shape  of  the  stationary  interface  between  the  plasma 
stream  and  the  magnetic  field.   The  same  method  isalso 
applied  to  the  corresponding  problems  in  two  dimen- 
sions, where  the  magnetic  fields  are  represented  by  a 
dipole  and  a  line  source.  (Author) 


Electronics 

NASA  N63- 13590  OTS   $7.60 

Antennas  and  Propagation  Lab. .  Utah  State  U. ,   Locan. 
A  THEOi^ETlCAL  AND  EXPERIMENTAL  INVESTIGA- 
TION OF  FLUSH  MOUNTING  CONFIGURATION  FOR 
LOG  PERIODIC  STRUCTURES,  by  Clayton  Clark, 
William  L.  Jones,  and  others.    Rept.  on  NASA 
Grant  N8G-221-62.    1  Jan  63,  78p.    54  refs. 

Includes  NASA  N63- 13591:  THE  INFLUENCE  OF  THE 
CONDUCTING  CAVITY  UPON  THE  IMPEDANCE  AND 
RADIATION  PROPERTIES  OF  A  LOG  PERIODIC 
ANTENNA-CAVITY  ASSEMBLY. 

NASA  N63-15935      OTS$1.10 

Enrico  Fermi  Inst,  for  Nuclear  Studies,  U.  of 

Chicago,  111. 
ON  THE  QUASI -U NEAR  THEORY  OF  PLASMA  OS- 
QLLATIONS  IN  AN  ELECTRIC  FIELD,  by 
Peter  D.  NoerdUnger.  Rept.  on  NASA  Grant  NsG-%-60 
Mar  63,  7p.  6  refs.  Rept.  no.  EFINS-63-16. 

NA.«;a  N62-16951      OTS  $8. 10 

Geophysics  Corp.  of  America,  Bedford,  .Mass 
A  CONVERSION  TABLE  FOR  WAVELENGTHS  TO 
ELECTRON  VOLTS,  by  J.  A.  R.  Samaoo.  Rept.  on 
NASA  Contract  NASw-134.  Apr  61,  84p.  2  refs. 
OCA-TR-61-5-N;  AD- 258  658. 

AI>284  493      OTS   $4.60 

Microwave  Lab. ,  Stanford  U. ,  Calif. 
ELECTRONIC  INTERACTION  THEORY  FOR  TRANS- 
VERSE-WAVE COUPLERS,  toy  T.  Wessel-Berg.   Tech 
nical  note  on  Contract  AF  30(602)2575.   July  62,  46p. 
10  refs.    M.L.  rept.  no.  922;  RADC-TDR-62-387. 

DESCRIPTORS:  'Wave  characteristics,  •Waveguide 
couplers.   Electron  beams.   Electric  fields.  Circuits, 
Magnetic  fields.  Propagation. 

Thi«  report  is  concerned  *iih  a  general  theoretical 
aaaiysia  at  the  interaction  between  transverse  waves 
propagating  on  a  filamentary  electron  beam  anJ  elec- 
tromagnetic circuits.   The  class  at  circuits  considered 
18  that  for  which  the  transverse  electric  and  magnetic 
fields  are  symmetric  with  respect  to  the  z-axis.   Aside 
from  this  restriction  on  the  symmetry  properties,  the 
analysis  is  quite  general  in  the  sense  that  the  trans- 
verse electric  and  magneuc  field  connxHients  are  arbi- 
trary functions  d  axial  distance.    Therefore,  the  analy- 
sis is  valid  for  a  variety  of  circuit  configurations, 
ranging  from  simple  coi^jler  circuits,  serving  the  pur- 
pose of  coupling  rf  power  in  and  out  of  the  beam  .n  rf 
and  dc-pumped  devices,  to  transverse  traveling-wave 
tubes  and  multi -cavity  klystrons. 


AD-283  995   OTS   $2.60 

Microwave  Lab. ,  Stanford  U. ,  Calif. 
EXACT  SOLUTIONS  TO  THE   EQUATIONS  OF  SPACE- 
CHARGE  LIMITED  FLOW,  by  Kenneth  J.  Harker  and 
David  S.  Colburn.     Technical  note  on 
Contract  AF  30(602)1844.   Oct  61.  28p.   8  refs.   M.  L. 
rept.  no.  ^58;  R ADC -TDR -62-83. 

DESCRIPTORS:  •Partial  differential  equations. •Numeri- 
cal analysis,  •Electrons,  •Fluid  flow.  •Electron  guns, 
•Space  charges,  •Equations,  Cathodes,  Density.  Dif- 
ference equations.  Transformations  (Mathematics), 
Vector  analysis,  Integratioiu 

Most  analytical  solutions  for  the  electron  flow  in 
electron  guns  have  been  obtained  only  for  cathodes  with 
highly  symmetrical  shapes  such  as  cones  and  spheres. 
A  general  method  is  reported  for  obtaining  by  finite 
numerical  processes  laminar  flow  solutions  to  the 
space -charge  equations.    A  cathode  shape  and  cathode 
current  density  distribution  is  assumed  initially,  and 
from  it  the  flow  is  determined.    The  current  density 
and  cathode  shapes  are  chosen  arbltrarly,  subject  only 
to  the  restriction  that  they  can  be  written  in  an  analytic 
form.    The  general  plan  is  to  set  up  the  pertinent 
partial  differential  equations,  which  include  in  this 
problem  the  force  equations,  the  field  equations,  and 
the  equation  of  continuity.    These  equations  are  then 
replaced  by  the  corresponding  difference  equations,  and 
the  solution  evaluated  in  a  step-by-step  manner  away 
from  the  cathode  surface.    The  calculation  is  made 
mathematically  stable  by  an  extension  of  a  process  of 
analytic  continuation  developed  recently  in  connection 
with  the  determination  of  electrode  shapes.    (Author) 

NASA  N63-15412      OTS  $2.  60 

Physical  Electronics  Lab. ,  Space  Technology  Labs. . 

Redondo  Beach,  Calif. 
IQNIZATION  ASSOOATED  WITH  HYPERVELOQTY 
IMPACT,  by  J.  F.   Friichtenicht  and  J.  C.  Slanery. 
Rept.  on  NASA  Contract  NASw-561.  14  Mar  63.  21  p. 
3  refs.  Repu  8699-6002- RU-000. 


NASA  N62- 17464      OTS  $3.  60 

Plasma  Physics  Lab. ,  Coll.  of  William  and  Mary, 

Williamsburg,  Va. 
VHF  OSCILLATIONS  IN  A  PENNING  GAUGE,  by 
Robert  Newman  Dennis,  Jr.  Technical  rept.  no.   1  on 
NASA  Grant  NsG- 106 -61.  July  62,  33p.   18  refs. 

NASA  N63- 13070  OTS   $2.60 

Plasma  Research  Lab.,  Rensselaer  Pblytechnic 

Institute.  Troy,  N.  Y. 
A  10  KILOGAUSS  AIR  COOLED  MAGNET  FOR 
PLA^^A  RESEARCH,  by  J.   E.   Rudzki  and  E.  H.  Holt 
Technical  rept.  no.  6  on  NASA  Grant  NsG- 48-60. 
Jan  63,  24p.  5  refs. 

NASAN63-13090  OTS   $1.10 

Plasma  Research  Lab. ,  Rensselaer  Pblytechnic 

Institute,  Troy,  N.  Y. 
A  PLASMA  WAVEGUIDE  CELL  FOR  AFTERGLOW 
MEASUREMENTS,   by  E.  H.  Holt  and  K.  C.  Siotz. 
Technical  rept.  no  5  on  NASA  Grant  N8G-48-60. 
July  62,   I  Op.    9  refs. 


J 


S-38 


AD-288  014  OTS   $3.60 

■  u^*^"'"'^  Electronics  Labs.,  Stanford  U.,  CaUf. 
KIF^^'^^  BETWEEN  A  COLD  PLA^JIA  (OR 
DIELECTRIC)    AND  A  CAVITY,  by  K.  LXmTssen. 
Rept    on  Contract  AF  49(638)660.    Aug  62,  32p.  5  refs. 
Technical  rept.  no.  251-2;  SEL-62-092. 


DESCRIPTORS:  •Cavity  resonators,  •Plastr*  physics. 
•Dielectrics,  Dielectric  properties,  •ImpeJ^nce 
matching.  Integral  transforms,  Bessel  functions,  •Wave 
guides. 

This  report  treats  the  interaction  betwefen  J  Cylindrical 
plasma  column  (or  dielectric  material)  and  a  resonant 
cavity  through  which  it  protrudes.    From  the  results, 
one  may  determine  the  dielectric  constant  afvl  loss,  or 
in  the  case  of  a  plasma,  the  plasma  frequency  and 
collision  frequency,  given  measured  values  of  the  reso- 
nant frequency    shift  and  change  in  the  caviiy  Q     T^js 
theory  differs  from  the  earlie?  theory  of   Z^  etl' 
n  that  it  treats  a  cavity  of  more  general  shSTaSfakes 
H     '^^aH'  '^  *"**^^  boundary  effects  at  VhToSninRs 
throu^  which  the  plasma  Is  admitted.    These  eflJas 
may  be  calculated  by  estimating  the  field  variation 
over  the  part  of  the  cylindrical  plasma  surftee  that  lies 
inside  the  cavity.    (Author)  fee  rrat  ties 


AD-291  428      OTS  $2.60 

Stanford  Electronics  Labe. ,  Sunford  U.     ( 3alif 
N«:  ROW  AVE  MODULATION  AND  DEMODuIaTION 
OP  LIGHT,  by  A.   E.  Siegman,  B.  J.  McMurtry, 
and  S.   E.  Harris.    Rept.  on  Contract  AF  33t  416)7944 
July  62.  22p.  21  refs.   Technical  rept.  no.  I" 
SEL -62-079.  ^  ^ 
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DESCRIPTORS:  •Light,  •Modulation,  '^^ 
Microwave  frequency.  Phototubes,  Travelini 
tubes,  Intermediate  frequency  amplifiers. 
Lasers. 
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Rudimenury  techniques  exist  at  die  present  time  for 
optical  communications  channels  with  i-f  fre»iencies  in 
the  microwave  range,  up  to  at  least  10  kMc  inoduiacion 
frequencies,  although  the  i-f  bandwidth  would  of  necessi- 
ty beconsiderably  less.    It  seems  entirely  r^isonable 
to  look  for  rapid  developments  in  this  area,  io  diat  i-f 
passbands  of  the  same  order  of  magnitude  should  become 
available  in  the  foreseeable  future.    Thus,  tNa  develop- 
ment of  modulation  and  demodulation  equipmttits  appears 
to  be  keeping  pace  with  die  present  intensive  develop- 
ments in  die  intended  carrier  facilities,  i.  e.  ,,  optical 
masers.    (Author)  ^' 


AD-275  701    OTS   $2.60 

Siawford  Electn.  lies  Labs..  Stanford  U..  Cdtf. 
m^?£.°  MICROWAVE  PHOTOTUBE  FOR  IbEMOD- 
ULATING  F-M  LIGHT  SIGNALS,  by  S.  E.  Harris  and 
A.  t,    Siegman.  Rept.  on  Contract  AF  33(616)7944. 
cT,''  i^  «?P'  ^  ''^'''-  Technical  rept.  no.  17e  fl; 


A  microwave  phototube  for  demodulating  frequencv- 
rnc^idated  light  signals  is  proposed.    The  ctemoSCLion 

frS  iliT"  '^  <=°"^ersion  of  the  frequency-modu- 
Uted  Ught  into  space-modulated  light  via  an  optical 
dispersing  element.    This  space-modulated  liriit  is 
then  incident  on  a  photocathode  where  it  is  the  source 
of  transverse  electron-beam  waves.    A  complete 
spectral  analysis  of  the  demodulation  process  is  pre- 
sented^ It  is  shown  that  a  quasi-steady-state  viewpoint, 
1.  e. .  that  of  an  optical  signal  with  slowly  varying  fre- 
quency, is  permissible  only  if  the  optical  resolution  is 
sufflciently  low.    Design  parameters  for  a  phototube 
based  on  the  use  of  a  Michelson  echelon  are  presented. 
A  related  scheme  employing  a  Fabry-Perot  etalon  Is 
also  discussed.    (Author) 


Molecular  Physic*  and  Spectroscopy 

NASA  N62- 17578       OTS  $2.  60 

Denver  U. ,  Colo. 
IONIZATION  OF  NITROGEN  AND  OXYGEN  MOLE- 
CULES BY  NITROGEN  AND  OXYGEN  MOLECUI.ES 

Slv^i*  ^i  Utterback.    Rept.  on  NASA  Grant  N  ,G-50-60. 
July  62,  28p.  6  refs. 


DESCRIPTORS:  •Instrumentation,  .Phototube.^ 
Microwaves,  Frequency  modulation,  Masers, 
cillation.  Light,  Signals,  Signal -to -noise  ratit 
HarnxMiic  analysis,  Bessel  functions,  Fourier 


•Lasers,* 

1,  Os- 


analysls. 


AD-289  189    OTS     $1. 60 

J}^"!^  ^®^-  °^  Geophysi.a,  Honolulu. 
S°?2;g^TlON  AND  ULTRAMOL.T  ABSORPTION 
fKUCtbSES,   byK.  Watanabe.  Final  re.'  .,  Jan59-Feb62 

DESCRIPTORS:    •Photochemical  reactions.  Ionization, 
Ultraviola  spectroscopy,  Ah  ^rption  spectrum. 
Nitrogen,  Oxygen,  Nitrogen  compornds,  Oxides.  Edi- 
ylenes,  Qilorides,  Katadien  .,  ionization  potential. 
Photons,  •Upper  atmospH.  .e.  Nickel.  Silver.  Indiiin. 
Gold,  lantahu;.,  Cc^pei  compounds,  Silver  compounds. 
L^  compoun     .  Iodides,  Emissivity,  •Photoelectric 
effect. 

Photoelectrii:  photometry  widi  improved  resolution 
(U.  i  to  0.  -■\)   v.  b  axtoided  to  die  region  840- 1 100  A. 
Absorpo    '  cr..s.s  sections  of  O2  and  N2  were  measured 
at  several  hundred  wavelengths  in  diis  region  using 

wSd'.^J  Sf^  ■ 'n""^^.  ^"^  ^^"  ^^"«*"-   Photoionization 
yieUs  of  die    jllowing  gases  were  measured  in  die 

region  from  1050  to  1500  A:    COS,     CS2.  mediyl 

chloride,  mediyl  bromide,  mediyl  iodide,  ediyl  chloride 

ethyl  bromide,  ediyl  iodide,  metfiyl  forn^te,  ethyl 

^T^'h^^"^'  '^^"t'^^ol.  mesitylene.  acetone, 
and  1  3-butadiene.  Photoelectric  emission  from  aboui 
twenty  metals,  several  semiconductors,  and  a  few 


NASA  N62- 17065     OTS     $2.60 

Naval  Research  Lab.,  Washington,  D.  C. 

,^^^^5^.y^^^  SOURCE  FOR  THE  EXTREME 

nh      p^,^^7'  ^y.^-  ^-  """^^'■'  Kept,  on  NASA 
Order  R-21.  June  62,  29p.  15  refs. 
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AO- 269  097     OTS    $2.60 

niysical  StuctteB,  Inc.,  Centervllle,  Ohio. 
DIPOLE  MOMENT  INDUCTION  IN  HOMONUCLEAR 
DIATOMIC  MOLECULES.    I.  THE  ON-AXIS  CASE,  by 
R.  G.  Breene,  Jr.    Technical  rept.  no.  1  on  Con- 
tract AF  19(604)8417.    Nov  61.  30p.    3  refs. 

DESCRIPTORS:  *Quantuni  mechanics.  Molecular 
structure.  Oxygen.  Molecules,  'Dipole  moments. 
Atoms,  ^Atomic  orbitals.  Infrared  spectroscopy. 
Partial  differential  equations,  ^rturbation  theory, 
FiBictiOQS.  Integrals,  Integpration.  Matrix  algebra. 

"rtie  distortion  of  the  electronic  wave  function  of  a 
homonuclear  diatomic  molecule  is  considered  for  that 
case  wtiere  the  perturbing  atom  or  molecule  is  on  the 
molecular  symmetry  axis.    A  wave  function  particularly 
.    applicable  to  the  physical  situation  is  developed,  and 
tliis  wave  function  is  specifically  determined  for  di- 
}  atomic  oxygen  as  an  example.    The  electric  dipole 
i  moment  thus  induced  in  oxygen  is  then  computed  as  a 
""function  of  perturber  separation.    (Author) 


AD-292  754    OTS     $1.60 

Royal  Holloway  ColL ,  U.  of  London,  Englefield  Green 

Surrey  (Gt.  Brit. ) 
VERY  LOW- FREQUENCY  INFRA-RED  SPECTROSCOPY 
by  Arthur  Finch  and  P.  J.  Hendra.   Annual  technical 
status  rept,  no.  1,  1  Oct  61-1  Oct  62,  on  Contract 
N  62558-3030.   [1962]  ISp.  16  refs. 

DESCRIPTORS:    •^)ectr(^otometers.  Very  low 
frequency,  *Infrared  spectroscopy.  Infrared  optical 
systems.  Infrared  detectors.  Diffraction  gratings, 
Opdcal  filters.  Optical  images.  Reflectors,  Prisms 
(Opdcs),  Design,  Mirrors,  Tests,  Power  supplies. 
Infrared  optical  materials.  Infrared  equipment.  Test 
equ^mem.  Crystal  fillers. 

The  design  and  construction  at  a  low  frequency  infrared 
spectrometer  are  described.  Preliminary  performance 
figures  for  the  instrument  are  given.   (Author) 


on  the  spatial  frequency  response  of  diffraction- limited 
systems.  In  order  to  deal  with  random  variations,  the 
concepts  of  correlation  and  spectral  density  functions 
are  then  treated.   Some  space  is  devoted  to  the  possibility 
of  synthesis  in  optics.    The  notes  conclude  with  a  dis- 
cussion of  quality  criteria  for  image  forming  systems 
and  with  a  brief  resume  of  the  current  state  of  the  art. 
(Author) 

AD- 288  015  OTS  $1.60 

Sunford  Electronics  Labs. ,  Stanford  U. ,  Calif 
PHOTOCONDUCTIVE  MIXING  EXPERIMENTS  USING 

tI^}S\.^ld^^  ^^  ^  SEMICONDUCTOR  MICRO- 
WAVE PHOTODIODE.  by  H.  Inaba  and  A.  E.  Slegman. 
Rept.  on  Contract  DA  36-039-sc-85387.    June  62,  15p. 
3  refs.    Technical  rept.  no.  177-2;  SEL-62-075. 

DESCRIPTORS:  •Lasers.  •Photoelectric  materials. 
Crystal  mixers.  'Light  communication  systems 
Diodes  (Semiconductor),  'Ruby,  Low  temperature  re- 
search. Ultrahigh  frequency.  Gallium  compounds. 
Gold  compounds,  •Microwave  equipment,  S-band, 
X-band,  Detectors,  Semiconductors. 

This  report  describes  the  operation  of  semiconductor 
microwave  photodiode  (PIN-junction  photodiode)  as  an 
optical-frequency  mixer  to  produce  microwave  photo- 
beats  from  the  light  output  of  a  ruby  optical  maser.  The 
output  spectrum  of  the  optical  maser  consists  of  simul- 
taneous, discrete,  axial  optical-mode  components 
separated  by  a  frequency  interval  corresponding  to  a 
microwave  frequency.    With  a  PIN-junction  photodiode, 
the  detection  of  microwave  beats  produced  by  photocon- 
ductive  mixing  between  these  components  has  been  made 
with  high  signal-to-noise  ratio.    These  heterodyned 
signals  range  from  uhf  through  X-band,  corresponding 
to  photo-beats  between  the  first  through  sixteenth  mode 
Intervals  in  a  ruby  laser  rod.    The  PIN-junction  photodi- 
ode appears  promising  for  the  realization  of  communi- 
cation systems  employing  microwave -modulated  light 
from  optical  masers.    This  diode  serves  as  a  photo- 
mixer  that  is  compact,  simple,  capable  of  fairly  wld^ 
frequency  range  (when  re-tuned  at  each  frequency),  and 
possessed  of  good  infrared  response.    (Author) 


Optics 


Solid  Sfafe  Physics 


PB  163  190    OTS     $13.00 

Physical  Research  Labs. ,  Boston  U. ,  Mass. 
SELECTED  TOPICS  IN  OPTICS  AND  COMMUNICATION 
THEORY,   by  Edward  L.  O'Neill.  Repu  on  Contract 
AF  33(616)3405.   Oct  57,  188p.  72  refs.  Technical 
note  no.  133;  AD- 155  143. 

DESCRIPTORS:     ♦Optics,  *Communication  theory. 
Optical  systems.  Linear  systems,  Optical  filters, 
Filters  (Electromagnetic)  Diffraction,  Scanning, 
Optical  images,  Sampling,  Statistical  functions. 

Attention  is  first  focused  on  linear  electrical  systems  as 
filtering  devices,  with  emphasis  cm  the  convenience  and 
suitability  of  employing   Fourier  techniques.    Considera- 
tion is  then  given  to  the  purely  geometric  aspects  of 
image  formation,  with  emphasis  on»the  description  of  an 
optical  system  as  a  two-dimensional  spatial  frequency 
filter.   Much  of  the  remaning  text  takes  into  account  the 
effects  of  amplitude  and/ or  phase  variations  (aberrations) 
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AD- 289  122  OTS   $2.60 

Arizona  U. ,  Tucson. 
TECHNIQUES  FOR  QUENCHING  POINT  DEFECTS  IN 
METAL  WIRES,  by  R.  M.  Emrick.    Technical  rept.  on 
Contract  AF  49(638)790.    [1962]  2lp.    10  refs. 
AFOSR  2581;  NASA  N62-17470. 

DESCRIPTORS:  Metals,  •Wire.  Heat  treatment,  'Crys- 
tal lattice  defects.  Quenching  (Inhibition),  Stresses, 
Theory,  Fluids.  Test  methods. 

The  purpose  of  this  paper  is  to  outline  some  of  the 
techniques  which  have  been  developed  in  recent  years. 
These  techniques,  for  the  greatest  part,  have  not 
been  developed  by  the  author.    (Author) 


AD- 277  121      OTS   $9.60 

Electrical  Engineering  Research  Lab.,  U.  o 

Illinois.  Urbana. 
A  MICROWAVE  TECHNIQUE  FOR  THE  STU  5Y  OF 
DEVIATIONS  FROM  OHMS  LAW  IN  HIGH    JeSIS- 
TIVITY  SEMICONDUCTORS,  by  Kenneth  Ros  i   Tech- 
nical rept.  no.  1  on  Contract  DA  36-039-sc-7a3l3  and 
Technical  rept.  no.  4  on  Contract  AF  49(638)1^7 
1  June  62.   I16p.  69  refs.  AFOSR-277. 


DESCRIPTORS:  ♦Semiconductors.  ♦Resistanct  J 
Measurement,  Microwaves,  Solid  state  physKU 
Electrons.  Electric  fields.  Theses. 


I 


The  development  of  a  microwave  technique  for  the  studv 
of  deviations  from  Ohm's  law  in  high  resistivijtv  semi- 
conductors is  presented  in  this  report.    In  thisTtech- 
mque  a  high  level  microwave  field  is  used  to  i  ioduce 
the  deviations  as  well  as  measure  them.    A  serhicon- 
ductor  sample  is  placed  in  a  resonant  cavity  artd  the 
conductivity  of  the  sample  is  inferred  f rom  m  isure- 
ments  of  transmission  throi^  the  cavity.   Pr.  (im.narv 
measurements  on  samples  of  high  resistivitv  ^licon  at 
temperatures  down  to  the  boiling  point  of  liquid  nitrogen 
ire  reported.   The  results  of  these  measuremjits  in- 
dicate that  the  technique  in  its  present  'orm  iiTappUca- 
ble  to  semiconductors  with  resisiiviiies  ip  to  500 
ohm -cm.  (Author)  "^ 


AD-281  678   OTS   $1.60 

Lincoln  Lab.,  Mass.  Inst      _.  , 

SOLID  STATE.    Quarterly  progress  rept.,  1 
31  Mar  62,  on  Contract  AF  19(604)7400.    15 
llpw 


of  Tech. ,  Lexlr  j  ton. 
*n- 
62. 


T 


DESCRIPTORS:  ♦Solid  state  physics.  Bibliogr4|,hies, 
Semiconductor  devices.  Design.  , 'Crystals.  J>,em?s- 
try.     Materials.  ♦Intermetallic  compounds,  ♦Quantum 
mechanics.  Atomic  energy  levels.  ♦MlcrowavE». 
Magnetism.  Solids.  Magnetic  properties. 

Contents: 

Solid  state  device  design 

Chemistry 

Materials  research 

Band  structure  of  solids 

Microwave  and  magnetic  properties  of  solids 

(See  also  AD- 270  511) 

AD- 284  057    OTS   $1.60 


School  of  Metallurgical  Engli  i  jering. 


•  Pennsylvania  U. 

Philadelphia. 
ON  THE  FORMATION  OF  DSo  -  PHASES  BET^iVFFN 

r^M^n^iT  TS;^^''^^  MEtIlS  AND  ALS^^^^SJ 
GALLIUH    INDIUM  AND  ANTIMONY,  by  H.  $<,ller 
andE.  I^nhe',    Technical  status  rept.  no.  4,    J  Jan- 
Jl  Sep  62,  on  Crystal  Chemistry  of  Metallic  Ct^ipounda 


DESCRIPTORS:  'Group  IV  elements,  •TitanluJ  I 
pounds,  ♦Zirconium  compounds,  ♦Hafnium  cor 
Aluminum  compounds,  ♦Gallium  compounds. 
monides,  'Indium,  Synthesis  (Chemistry),   'Cr 
structure.  Transition  elements.  'Metallic  com Ounds. 
intermetallic  compounds,  'Phase  studies. 


Icom- 
comjpounds, 
Anti- 
nstal 


A  search  for  the  occurrence  of  compounds  with  D8o 
structure  has  resulted  in  the  discovery  of  three  new 

TJT^n^^o^^^t^    ^  =  ^-  *^*K  *=  *  5.  288X  and 
c/a  :  0?IV  ?5^3^    *  «  7.962A.  c  .  5.677X  and 

c/a  ;  od^'    -S*^=    *  -■  ^-  "^5^  ^  --  5. 806A  and 
c/a  a  u.  686.    Tfie  free  parameter  for  HfcGa,  and 
ZrsSbg  have  been  found  to  be  x^^  s  0. 2?and 

ll^ilr?'t\^  *"*^  ^^  ''■^^  parameters  for  TicGa,  are 
slightly  different  with  x.^  =  0. 24  and  Xq^  =  O.W.  "Se 

formation  of  the  DSg  -  leases  between  IV  group  transi- 
tion metals  and  aluminum,  gallium,  indium  aSd 
antimony  is  discussed.    (Author) 

AD- 284  058   OTS   $1.60 

Pennsylvania  U.  School  of  Metallurgical  Engineering. 

Philadelphia.  '^ 

ON  THE  POSSIBILITY  OF  FORMING  PSEUDO  SILI- 
CIDES,  by  H.  Boiler  and  E.  Parthe'.    Technical  status 

lf^\!!°'J'  ^  ^*""3^  ^P  ^2.  on  Crystal  Chemistry  of 
Metallic  Compounds,  Contract  AF  49(638)1027.  Sep  62. 
13p.    7  refs.    AFOSR  2647;  NASA  N62-16807. 

DESCRIPTORS:  'Hafnium  compounds,  ♦Indium  com- 
pounds, ♦Niobium  compounds,  ♦Gallium  compounds. 
Zirconium  compounds,  'Aluminum  compounds. 
Titanium  compounds.  'Antimonides,  'Phosphides 
Molybdenum  compounds.  Crystals,  ♦Crystal  structure. 
Metallic  compounds.  Intermetallic  compounds.  'Sill- 
cides.  ♦Phase  studies. 

The  concept  of  pseudosilicon  is  very  successful  for  the 
prediction  of  occurrence  and  structure  of  certain  groups 
of  nonmetallic  compounds.    Experiments  to  extend  this 
concept  to  metallic  compounds  show  that  the  concept  has 
to  be  modified  here.  The  extremely  narrow  homogeneity 
range  observed  in  compounds  composed  as  pseudosilicon 
or  nonmetallic  pseudosilicon  oxide  is  replaced  here  by 
wide  ranges  which  may  extend  far  from  the  ideal  com- 
position of  the  pseudosilicide.    Close  to  the  composition 
of  the  pseudosilicide,  a  chemical  stabilization  and  a 
volume  contraction  may  be  observed.    Two  new  true 
pseudosilicides  have  been  synthesized: 
"/5<Jn0.5Sbo.^)3  with  DSg  structure;  and 
Mo(Al,  P)2  with  C40  structure. 

AD-ZS4  060  OT^   $2.60 

ESS'pS  ""'  """^^  °'  Metallurgical  Engineering, 

TTHIE  STRUCTURE  OF  NbAs  AND  OF  SIMILAR 

ANrrTSr"^  n,5'  K^  ARSENIDES  OF^^RM 
AND  TANTALL'H  by  H.  Boiler  and  E.  Parthe'.  Tech- 
nical status  rept.  no.  3.  1  Jan-31  Sep  62,  on  Crystal 
Cheniistry  of  Metallic  Compounds.  Contract 
AF  49(638)1027.    Sep  62.  2!;p:  7  refs.  AFOSR  2645. 

DKCRIPTORS:  ♦Niobium  compounds.  ♦Tantalium  com- 

ff.n<.  ^        '^^     ?^^Phi*^«.  Transition  elements. 
Metallic  compounds.  Synthesis  (Chemistry).  ♦Crystal 
structure.  Lattices.  ♦Crystal  lattice  defects. 

The  structure  of  NbAs  has  been  solved  and  has  been 
found  to  present  a  new  structure  type,  which  is  a 
transposition  structure  variation  of  the  WC  structure 
type.    NbAs  is  tetragonal  with  a  »  3.  452A  and 
C-11.679A.    Space  group  is  C\^    -  U    md  with 
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4Nb  In  4a  (with  z  =  0  and  4A8  In  4a)  with  z  s  -^  .    The 
•ame  atruciure  type  has  been  found  to  apply  to  TaAs 
with  a  =  3.437A  and  c  *  11.65^A  and'p  -NbP'wtth 
a  -  3.  334 A  and  c  *  11.  37oA.    The  previously  reported 
structure  proposal  for  o  and  p  -NbP  was  proven  to  be 
wrong.    In  the  case  erf  a  gradual  P  deficiency,  a 
gradual  structural  change  of  the  NbAs  structure  type 
was  observed,  which  corresponds  to  a  gradual  ir- 
regular transposition,  presenting  a  structure  halfway 
between  NbAs  and  WC.    The  new  structure  type  and 
its  variation  fit  well  with  the  other  known  monophos- 
phlde  or  arsenide  structure  types.    (Author) 


AD-289  483    OTS     $2.60 

Rochester  U. ,  N.  Y. 
CXXDPERATIVE  OPTICAL  ABSORPTICW  IN  SOLIDS, 
by  D.  L.  Dexter.  Repu  no,  9  on  Contract  AF  49(638)432. 
Jib  62,  22p.  9  ref s.  AFOSR  2271,  NASA  N62- 10883. 

DESCRIPTORS:    •Optics,  •Solids,  •Photons,  Absorption, 
Resonance,  Ions,  Atomic  energy.  Levels,  Electrons, 
Excitation,  *Quantum  mechanics.  Electric  moments. 

A  discussion  is  given  of  a  mechanism  for  resonance 
lergy  transfer  in  the  absorptian  at  light  by  a  pair  of 
neigtiboring  ions  in  a  crystal,  as  recently  demonstrated 
by  Varsanyi  and  Dieke.   An  estimate  of  the  probabllit>' 
for  ttiis  process  is  given.   (Author) 


AD-289  184    OTS     $1.60 

Rochester  U. ,  N.  Y. 
THEORETICAL  INVESTIGATIONS  OF  THE  EFFEC  . ' 
OF  IMPERFECTIONS  Oti  THE  OPTICAL  PROPERTIES 
OF  SOLIDS,   by  D.  L.  Dexter.    Final  rept.  on 
Contract  AF  49(638)432,  continuation  of  Contract 
AF  18(600)688,  and  Grant  AF-AFOSR-62-145.  Feb  62, 
1-^.  34  refs.  AFOSR  2247;  NASA  N62- 10882. 

DESCRIPTORS:    •Optics,  •Solids,  Electrical  prop- 
erties, •Optical  properties,  •Crystal  lattice  defects. 
Theory,  Reports,  .Vbstracts,  •Bibliographies. 

Summarizes  reports  and  publications. 


PB  163  191    0T>   $6.60 

Union  Therntwelectrlc  Div. ,  Coroptonneter  Corp. 

[Niles]  m. 
MILITARY  QUARIZ  CR^  TAL  UNITS  (CR-18/U, 
4  TO  16  MC).  Semiannual    ept.,  1  July  57-28  Feb  58, 
on  Contract  DA  36-U39-sc-7106l.    [1958]  68p 
AD-161  352. 

DESCRIPTORS: Quartz  crystals,  'Quartz  resonators. 
Crystals,  Crystal  holders.  Very  high  frequency.  Mili- 
tary requirements.  •Harmonic  oscillators.  Crystal  os- 
cillators. Production,  •Manufacturing  methods.  Proc- 
essing, Design,  Surfaces,  Frequency,  Temperature, 
•Crystal  units. 

Conteitfs: 

Design  Data  for  CR-lSf 

Survey  of  Requirenienti^    jr  Crystal  Units  for  Jet  and 
Missile  Applications 


Study  of  Solders  and/or  Cements  for  Bonding 
Pressure -welded  Aluminum  Holder 
Inner-peripheral  Saw 

Support  of  the  Bulova  Mechanization  Program 
Production  of  106  mc  Crystal  Units 


Theoretical  Physics 

^D-289     186     OTS  $8.«) 

Maryland  U. .  College  Park. 
RELATIVISriC  QUANTUM  MECHANICS  AND  QUANTUM 
FIELD  THEORY,   VOLUME  II,  by  J.  Sucher  ami 
R.  Fong.    Rept.  on  Contract  AF  49(638)24.   Mar  62. 
99p.  3  refs.  Depc  of  Physics  Technical  rept.  na  249: 
AFOSR  2477;  NASA  N62-12066. 

DESCRIPTORS:  •Quantum  mechanics,  •Partial  differen- 
tial equations,  Scattering,  Operators  (Mathematics), 
•Field  theory. 

Contents: 

Interacting  Fields:  Quantum  Electrodynamics 

A,  Introduction  to  Quantum  Electrodynamics 

1.  Interacting  Dirac  and  Maxwell  Fields 

2.  Structure  of  H,:  Fundamenul  Virtual  Processes 
InQ.  E.  D. 

3.  Classification  d  Processes  of  Pure  Q.   E.  D. 

4.  Old-fashioned  Q.  E.  D, :  Time -ordered  Diagrams 

5.  The  Rules  for  the  Construction  of  the  Contributlan 
to  Tjj- from  a  Time -ordered  Diagram 

6.  Rulesior  the  Construction  al  the  Contribution  to 
Shj  from  a  Feynman  Diagram 

B.  Prooeof  the  Feynman  Rules 

1.  Propagation  Functions  for  Scalar  and  Spinor 
Fields 

2.  The  Theorems  of  Wick 

3.  Feyiunan  Diagrams. 


AD-275  907  OTS  $2.60 

Maryland  U. ,  College  Park. 
HEISENBERG  FIELDS  WHICH  VANISH  ON  DOMAINS 
OF  MOMENTUM  SPACES,  by  O.  W.  Greenberg.  Rept. 
on  Contract  AF  49(638)24.    Apr  62,  27p.    17  refs. 
Technical  rept.  no.  251;  AFOSR -2500. 

DESCRIPTORS:  •Quantum  mechanics.  Particles,  •Wave 
analysis.  Equations,  Fourier  analysis.  Integral  trans- 
forms. Transformations  (Mathematics),   Space  environ- 
mental conditions.  Polynomials,  Relativity  theory. 
Field  theory. 

If  a  local  Heisenberg  field  vanishes,  or,  where  appro- 
priate, has  an  infinite  zero,  on  one  of  the  momentum 
space  domains,  then  the  field  Is  a  generalized  free 
field.    Counter  examples  show  that  this  conclusion  can- 
not be  drawn  if  the  field  vanishes  on  the  momentum 
space  domains.    It  follows  that  if  two  fields  in  the  same 
Borchers  class  are  equal  on  one  of  the  domains,  then  the 
fields  differ  at  most  by  a  generalized  free  field  In  their 
Borchers  class.  (Author) 
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NsG-275-62(4180).    13  Aug  62.  17p.  refs 
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Theoretical  Chemistry  Inst. .  U.  of  WiscoJjin, 

'^^^^ci'^'^J^^'^''^^  P0«  VARIATICWIAL  WAVE 
FUNCTIONS  IN  SCATTERING  THEORY,  bv  Saul  T 


Th^nnodynamlc* 


PB  163  218   OTS  $2.60 

Applied  Physics  Lab.,  Johns  Hopkins  U.. 
Spring,  Md. 
THE  INTERMITTENT  THERMOMETER:   A 


ver 


IMEW 


TECHNIQUE  FOR  THE  MEASUREMENT  01-  EX- 
TREME  TEMPERATURES,  by  S.  D.  Raezer  ^rKl 

V.'«     0    ^"'    ^^^'  °"  Contract  NOrd-7386/Dec  60. 
21p.    3  refs.    Rept.  no.  CM-985;  AD-252  68|i 

pnybics.  Temperature  sensitive  elements,  G^pes. 

A  new  technique  is  described  by  which  the  raUe  of  a 
thermocouple  may  be  extended  above  its  meltling  point. 
Us  primary  use  is  the  measurement  of  the  te^Jfa  ure 
of  very  hot  flowing  gases  or  plasmas.    The  dexSce  c^- 
sists  essentially  of  a  thermocouple  probe  that  is 
shuttled  back  and  forth  between  a  point  in  the  gas  stream 
and  a  water-cooled  jacket.    TT«  thermocouple  i s 
cyc^  using  two  different  cycling  ratios  of  time  spent 
in  the  hot  gas  to  time  spent  in  the  jacket,  in  each  case 
reaching  an  average  equilibrium  temperaturel  that 
depends  upon  the  gas  temperature  and  the  cyCUng  ratio. 
Temperatures  measured  with  this  device  are  found  to 
be  in  good  agreement  with  those  obtained  by  ordinary 
means  in  the  range  where  material  thermomqtrlc  de- 

'^H'tl^^^.''^'    Temperatures  were  measured  up 
to  3500  K,  using  a  chromel-alumel  thermocoai)le.  The 
maximum  temperature  that  can  be  measured  1$  de- 
termi^d  by  the  natural  response  time  of  the  ^obe. 


NASA  N63- 13958      OTS  $6.  60 
General  Electric  Ca  ,  ancinnati,  Ohio. 

V^rA^c'^l^"-":'^  ^^  OONDENSINP  IN- 
VESTIGATIONS. Quarteriy  rept.  no.   1,  1  julv 
JU  Sep  62,  on  NASA  Contract  NAS3-2528.   196;  j  70d 
15  refs.  NP- 12433.  ^^     ^' 
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PB  163  171    OTS     $5.60 

Stanford  U. ,  Calif. 
HEAT  TRANSFER  FROM  ROTATING  BODIES 
Tx^LL."?^  HORIZONTAL  CYLINDER  IN  AN 
^^T^  ENVIRQNMEOT,   by  W.  M.  Kays  and  L  S. 
Bjorklund.   Technical  rept.  no.  27  on  Contract 

a£78'i16'  '^'  °'  ^*  ^^  ^'^^'  ^^P-  ^*  '■^*- 

ESS^^5^-  ^"**'  transfer.  Rotation,  Cylindrical 
S^r^K  H^"^^  TTiermal  conductivity,  Temperature, 
^tribuaon.  Convection,  Test  equipment,  Tests 
Design,  Measurement,  Thermodynamics.  Bodies'of 
revolution.  Fluid  flow.  "^-^^^  ui 

Results  are  presented  for  an  investigation  of  heat 
transfer  from  or  to  rotating  surfaces  surrounded  by 
fluids  and  heat  transfer  between  rotating  surfaces 
separated  by  fluids.    The  geometry  considered  is  that 
of  a  rotatmg  cylinder  in  an  infinite  environment    A  test 
apparatus  which  is  described  for  routing  cyjSders  in- 
corporates a  temperature- measurement  system  which 

X  ^    T  """^^  ^  brushes.    No  discre^ndes  were 
found  which  were  attributed  to  deficiencleTln  the 
temperature- measurement  systenj.  (DDC  abstract) 


RESEARCH  METHODS,  TECHNIQUES 
AND  EQUIPMENT 

PB  163  216      OTS  $2.60 

Research  Lab.  of  Electronics,  Mass.  Inst    of 

Tech .,  Cambridge . 
COhJyJWICATION  IN  THE  PRESENCE  OF  ADDITIVE 
GAUSSIAN  NaSE.  by  F.  A.  Muller.  [Rept.  ^T 
Contract  DA  36-039-sc-lOOj.  27  May  53.  21p.  12  refs 
Techmcal  rept.  no.  244;  AD- 33  859. 

DESCRIPTORS:  •Communication  theory,  Communica- 
tion systems.  Noise,  Statistical  analysis.  Probability. 
Communication  systems  are  discussed  in  which  the  sym- 
bols to  be  transmitted  are  represented  by  signal  func- 
tions which  are  (1)  limited  to  consecutive  int?^asTn 
time  and  (2)  disturbed  by  the  addition  of  correlated 
Gaussian  noise.  The  problem  is  that  of  computing  a 
Pp^t^'^O"  probabilities  of  transmitted  symbols  when 
the  received  signal  and  the  a  prion  probabilities  are 
known.  The  condition  is  imposed  that  the  prwedure  of 
computing  a  posteriori  probabilities  for  the  symbol 

IJ!"?!!!?"*^.*",^  P*"'^"!*"-  'Nerval  is  independent  of 
the  choice  of  all  other  symbols  in  a  sequence.  The  de- 
tection procedure  is.  restricted  so  that  only  the  signal 

?,i^   t"°'*^v''^^'''^  in  its  own  inteival  is  used 
(DDC  abstract) 


S-43 


SOOAL  SCIENCES 
Documentation 


PB  181  515      OTS$Z75 

Hemer  and  Co. ,  Washington,  Di  C. 
FUNCTIONAL  SY\«OLS  CURRENTLY  IN  USE  IN 
GOVERNMENT  REPORTS,  by  Paul  R.  Mahany, 
William  A.  Creager,  and  Said  Hemer.  Pinal  repc.  on 
Contract  NSP-213.  Dec  62.  123p. 

DESCRIPTORS:  •Documentation,  •Reports,  Standardi- 
zation, 'Dictionaries 

This  study  was  undertaken  (I)  to  cc^ect  and  define  a 
wide  selection  of  Government  research  and  develop- 
ment report  categories,  and  (2)  to  uncover  areas  of 
common  usage  as  a  basis  for  standardizing  report 
designations,  particularly  with  respect  to  indicators  of 
function.  A  dictionary  of  definitions  applied  by  71 
agencies  to  245  separate  report  series  forms  the  core 
of  (Mb  report.  This  dictionary,  together  with  support- 
ing tables,  substantially  satisfies  the  first  intention. 


FB  181  516 


OTS    $1.50 


Science  Communication ,  Inc.,  Washington,  D.  C. 
A  GUIDE  TO  ANTARCTIC  INFORMATION  SOURCES. 
Rept.  on  Survey  of  the  Informational  Resources  and 
Requirements  of  the  Antarctic  Community,  Contract 
NSF  C-214.   1  Feb  62,  52p.  12  refs  . 

DESCRIPTORS:  •Antarctic  regions ,  •Scientific 
research.  Science,  Libraries,  Communication  theory, 
•Directories,  Subject  indexing. 

Contents : 
Topic  finder  list 
Directory  of  institutions . 


MISCELLANEOUS 

PB  181  415     OTS  $1. 25,  $10/year 

Naval  Research  Lab. ,  Washington,  EX  C 
REPORT  OF  NRL  PROGRESS.  July  63. 

DESCRIPTORS:   'Naval  resean*,  •Scientific  research, 
•Atmosphere,  Radioactive  fallout,  Aerosols,  Weather 
stations.  Telemeter  systems,  •Chemistry,  Fuels, 
Aerosol  generators,  •Mechanics,  Accelerometers, 
Ultrasonic  radiation,  Hypervelocity  guns,  'Metallurgy, 
Steel,  Stainless  steel,  Practography,  Nickel  alloys. 


Palladium  all9ys.  Pressure  vessels.  Titanium,  •Nu- 
clear physics.  Linear  accelerators,  Electron  beams, 
•Optics,  Lasers,  ♦Radio,  Radio  stations,  Very  low 
frequency.  Programming  (Computers),  Switching  cir- 
cuits, Ionosphere,  Electron  density,  Moon,  Radio 
transmitters.  Voltage  regulators,  Uodes  (Semicon- 
ductor), 'Acoustics,  Depth  indicators.  Metal  films. 
Reports,  Patents 

Contents: 

Articles: 

Address  of  Welcome  to  NRL's  Fortieth  Anniversary 
Celebration,  by  B.  P.  Bennett 

Principal  Address  at  NRL's  Fortieth  Anniversary 
Celebration,  by  Hon.  James  H.  Wakelin,  Jr. 

Reminiscences,  by  R.  M.  Page 

NRL  from  1923  to  1963,  by  Staff  Written 

Scientific  Program: 

Atmosphere  and  Astrophysics:  Preliminary  report  on 
the  fllter-pack  technique  for  classifying  radioactive 
aerosols  by  particle  size.  Design  and  modifications 
of  automatic  weather  station  (Grasshopper)  between 
1955  and  1961.  Problems  involved  in  large  environ- 
mental telemetering  system 

Chemistry:  Effect  of  fuel  viscosity  and  related  foctors 
on  the  filter  ability  of  distillate  fuels.  Studies  of  port- 
able air-operated  aerosol  generators 

Mechanics:  Performance  al  accelerometer  transducers 
for  shock  and  vibration  measurements.    Effect  of 
stress  on  the  velocity  of  ultrasonic  waves.    Computer 
{uialysis  d  light -gas  hypervelocity  gun. 

Metallurgy  and  Ceramics:  Microtopography  of  the 
fracture  surface  of  a  low -alloy  steel  (4340).    Electron 
fractographic  study  of  matching  fracture  surfaces  in 
410  stainless  steel.  The  d-band  of  nickel -palladium 
allo]rs.   "Growth  momentum"  measurements  in  super- 
cooled bismuth.    Neutron  embrittlement  of  the  SL-1 
reactor  pressure  vesseL  Mechanical  properties  at 
titanium  and  titanium  aUoys 

Nuclear  and  Atomic  Physics:  NRL  LINAC,  with  only 
one  klystron  connected,  yields  first  test  beam  with 
an  energy  erf  about  1 1  Mev  and  a  current  of  about 
1/4  microampere.   Progress  on  the  design  and  con- 
struction at  die  Sosotron  for  intense  electron  beam 
storage 

Optics:  Optical  absorption  processes  in  the  ruby  laser 

Radio:  Modular  additive  decimal  codes  for  n -valued 
(n  s  2  to  n  £  9)  logic  switching  systems.  Field 
strength  measurements  of  vlf  transmissions  from 
U.S.  Navy  radio  station  NPG.    High-frequency  lunar 
reflection  circuit  used  to  study  ionospheric  electron 

density.    Control  of  output  voltage  phase  of  multiple 
transmitters.    Synthesis  of  unity-gain  complex  zero 
RC  networks.   Gallium  arsenide  diode  injection  laser 
fabricated  from  single  crystal  material 

Sound:  Analysis  of  precision  depth  recorder  traces  for 
all  ship  speeds 

Supporting  Techniques:  Monitoring  the  Transmission 
and  Reflection  of  Mecalllc  Films 
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U.S.  DEPARTMENT  OF  COMMERCE  FIELD  OFFICES 

SaVE  THE  BUSINESS  COMMUNITY 

•1  ^T!;^^!;^?^^  °'  Comii^erce  maintains  Field  Offices  to  enable  the  business  community  to 
avaU  Itself  locally  of  Govemmcn  facilities  designed  to  promote  commerce.  Working  closely  with 
vanous  units  m  the  Department  imd,  when  necessary,  with  other  Government  agencies,  the  Field 
Othces  provide  business  services  to  manufacturers,  wholesaler,  retailer,  trade  pubUcations,  trade 
aasociauons,  advertising  agencies,  jescarch  groups,  financial  institutions,  and  exporters  and  importer 
txpenenced  personnel  wi  gladly  assist  in  the  solution  of  specific  problems,  explain  the  scope 
and  meaning  of  regulations  administered  by  the  Department,  and  provide  practical  assistance  in  the 
broad  field  of  domestic  and  foreij  ^  commerce.  Field  Offices  act  as  official  sales  agents  of  the  Super- 
intendent of  Documents,  and  maintain  an  extensive  business  reference  library  containing  pcriodiclds 
directones,  publicauons  and  reports  from  official  as  well  as  private  sources.  ' 

Among  the  many  services  » rhich  businessmen  have  found  of  value  are : 


GENERAL 

•  Management  and  business  aids 

•  Establishing  a  new  business 
BASIC  ECONOMIC  DATA 

•  Census  data  with  national  and 


«ten  Sute  and 

regional  breakdowns,  on  manufact  4ring  wholesal-  «- 

ing,  retailing,  service  industries,  employment  and      *  Commodity  standards 
unemployment,  population,  housin|j|  agriculture 

•  Basic  records  of  national  incomi  and  product, 
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tin  eOMBITIOIilM  *«UI»NlMT 


•MMtM  STfTtnt 

coirmav.  (Tttua* 

•M«*iCM.  MiuTie*  (0  xTCRitTW  f*tt.'.r%  or 

aUkMIl**   4CT<«lTe*t  tMOM   *T4T|«T|C*k  VaoMTUt 

or  T>«  e«MtiTizt*> 

««  IDS  •?«  wtv.   M 


•MMtrtl*  or   VMIIMCI 

•TATitTicM.  eumiswrioH* 

MTaVTOTtC   lil»T*l»ulla«  OT    T»C   CMMUCTti^ttte 

moTt  4V0  •ccib't  or  4  t4^rLi  c^v*«i««c(  mtmu. 
Jl».  I» 


•MrtlMM  UeUTIOk  MTn*M« 
MTtWMTICM.  MMOICTIOm 

tfccii  TicMKti.    (At  ntLa  p*ft»n  Uf»i>Tiak« 

NOk  OTTIHUN    iLcUNIMT0«$, 

«e  «ot  OM  ji«.    • 


•MTTCMM   U«UTIeti  MTTVUlS 
MOM   4NTCIM4S 

UTtkLMr  cuxrmtL  raCuiTT  mwotmtMCt 

fVALUATTOM  M>Oh»*". 

«s  lei  III  .<■«.  I* 


lMuTt><4>l    «!•«    1    (•■•mOXHCkl'k    CO*tl««V.    kTST4«         .,^_ 

I«*IlITt  4SAITSIS  «c*0<iTi  Vf^rikatiNi  uf)  co<H.**"2U!i! 
tTtTIK  ortMTietb 

lis  di»>  >a 


Tiu»»roio«L  tootm.  woo-tm^ici  '•>i««'»ii>- 

iM*nO   iNTtMu    rOK   C3U«T(lMC4t(^CS   tMCT«ONlC» 

cawtn«MTs,    vk*Ticic>  momuont'li  t*c  •«  occau 

TCkMU'O. 

••T  Jiv.      • 


4tlTto<4' 


•kM***ic  ok'onrokiiia*  t>«o>t  m  ri<itK 

T4. 

•I*  jl»>  l» 


IMMTMCMTIeS 
kOHML  MMOint   4«a  'ACTOM   llo>«IM  OT    COWW*- 

T|iir  nonoio«> 

•TO  Jl<>    IS 


SI  an. 


•^c 


M  M0*a 

Kti«N  r40Pir4rio«  *Ma  t«*tw<TiOM  or  <ic"0- 

•*«(    TtrMNIOuTk  4M3  C0-^04COTS   'ITh   **iM.Te4T|0N   TO 

LONtHUNM   ■404*  k*C  Cj«i«MICtTlOM  MeM.r>^> 

r«IUMtT>IC    inFLTFIiVk.        AXrCNht    STUPllk.       L>K*1« 
'CRteOI''    fTVuCluntk.      4lC*0«4V(   TUMltt.   oiojr 

*'<rt.irirKt.     «ir«o»4*f  rcmiTC  i  ihitu.*.     mum. 

■CAWMttMl!!. 

•TO  jl«<     • 


ruMcriaM 


TMte*  or  cnNTuTiN.  TMt  nTh  aovT* 

TU  .JlVt    11 


Llk 


MMT IMUMMMMTI  *» 

■MWTie  PMrcnTitt 

riML    lltrO*T    4MU    4(*T«4CTS    gT    IKS«««CM  4T 
OMM   DUOIW    I    JU^    1*00   TO    I    JUn*    t**l. 
101  Jl».    IS 


ItWlt'<t4TT    U>«|TU4tlO-<   Sr    4'10ll»T|04i   OT 
4<*TI«(I|«    4MI    4l>Tt»eBII<    !<•    V|T«r.       4»TI«avl>« 
r>4-<caauLI><.      TlTANut    rOllk.      4«lTl0«tL«U"|k* 
T«T  kK.    I* 


T    ur    T>0«cT|C««.   ST*CS»  C0MC(MrK4- 
if    L04}l  <•    ^T(S    'T    •••    •T^    4>« 

kTiiTiP  rj*  wuH  •T4|nlc*s  srcui 

V4<C0   JtT.lOOO   SHC>T   n4Tli«l4t.». 


•MITIttM  4MTIM0V   «*CTt««S 

Tioa 


ln«ni4Tt  i4.«4nU4rio<i  or  4rMarT|dN  or 
*aTi«c«s  tr  iMTiooeit*  it  viTiir.    4*riioivi>« 

«*!»«••(. OauL Ik.       TtT4IKiS    T4«|l«.       4ttTlOV*L.0O"l*H 
TOT  jl».    I* 


MMTlaCHO 


t  MrriMBiu 

.TC» 


;«Tit» 


•«C4US(    4i.u«lTIIU«    »M.>**    r«aMl<(    4t    4    COIOUCTtM 
S<il'T4«c'    rO«    •    fl|TO«(NlC    '«4«M(r.     ITS    TotxSirCOiA 
MMTO*(tlST>li^    Mt   .TUOICO. 

H^m  oT*  ji«.  IT 


uxor* 


fOBtwome  CMMucTcaitTiet 
•ic  rwo 


TK4ii«L*TieK  nr  kOvUT  iKM4«''M  tm  TM(  crrtci 
or  tm(  ••OLi.rui.4*  cowrOiirijH  or  4lii  U  OLctA.*- 
TIO»»   0»    »l»0BT»*«lt   '^Ct   COtrriCltM*    »«   OOU* 
TtMrt*4Tua(.   Ik  ra(l-«Ok(CJt.(  'l*^  *t  hiSh  kUtn- 
some    v'tKITU*. 

••>  jH,      0 


•tsttacn  ot.  •4SIC  >>»Tuac  or  'Toisk  coaausiOM 
v4aious  SThucTuML  HXOTS  t«  aoo"  4«->  iix- 
^1U  ToxrirATuts. 

.ilv*    IT 


lU 


_      rMTIOICM.   C4L:Uk.*riJNS  or    TMI  VJlcf^u-llL 

»ti%cTua(  or  n#  *«naM|4  aucccui  (  u«i>M  T>«  ooMf 
0MiT4t.  4in  nouTnie  uictmon  r>i*  ruhcTiONSi 

Ol'na   vOHiNT   Ct.CwL4T|0«S. 

t$  aw  toe  jiv.  >s 


atutacH  Ok  Tt«  raOiUcTio*  4««  ih^mSlOsIcm, 
MM>IN«Ttoi<  or  aaTiriciAL  4NT|^ns  cOoTtrxiNO 

■MOW   SUOMS    cb*   0t,l»0-S4CCM4liI»<SI    *S   Tm( 
0CTn)M|M4NT    MUI9%,    IN   OCLaTIO*    TO   TM|    I  .m^no- 
C««riC4(.    *N*l.TkIS   or   t.TtHlMttCT'aiM.    e>«NT|«tM 
KIOOTO'INSI.       >NTloa04CT(«l4L    '-•4NTlM<<S    4*C 

cearu*  T04IC  i.'raro.Ti4CCH4«ia's  o»  thc  suarter 
or  tmi  aACTmui  ciu.  •acl. 

•01  Jl».    10 


aOMOTK   4M|N«L* 

ceokotT 

riCL"  •i.st.aaeH  urn  %,uaoMtTo^  aaw  inoaTOLOaiv 
or  oecrMiao. 
oa  m  !••  .<!«•  I* 


KkUtriCO  MM* 

T«4M<uiTi0fc  rr  rMciiM  M.itt»em  utrrjsiOM 
COtrriciCNT  IK.  4N9  i<«i.»«»c  conroiTiviTT  or. 
SOklO  4400NI    THtMSclTCj    IT.LI4N  USr*BCM  otroaT. 
•M  Jl».     • 


—nail*  caarvTca* 
mlpnm 


^M>n«n4NC(  or  4  t«rK%«a  iV»Tw>  «*>«•  M 

ukrTair4k  4ML'<«u(  :e<»jTta. 


VltCMITT 


TMf  viKosiiT  or  4a«0M->«Liti>  ai>T|M(s. 

TO*  jtV.    tS 


1-1 


AOT-MO 


■  Mia*  *  seaMaitMiT. 


uatTtc  ^mmt 


IS 


•*•  viauUMct  t>*Mact^«T  M  T(#  »*TMeaci«»u 

V  ■iCIt.kU*  MilMUCIk.      I'tWIII'Tlflai    |Ne4«*M» 

Tt«  t0v0t  iMM  ■ctwtaui  f}  ctTtn.i«M  ei«c*a(> 
i>n«M  n«  TiHT  0*  x*rH.  4Me  i.m«i>»  T<<t  nam* 
Mi.  cwecvTMTina  in  t.«  »^w. 


••IK.I 


■laa  leawwitMi 


tTWDIC*  V 
CI«Wk«TI«l. 


Tl«   tlMIMMMIIIc 


tll«b 


cnai* 


«IM.I 


Tl«k  I*  »MI|I 

*  rw  i>c  iart«tiTT  m 
Tvai»Tie»  tr  iMi  nuM^i 


•Mt««fl«n  w 


•M  IMlUTMa 


MaTiiu.T  laoiire  butjmic  m*. 


uaci  I*  cttM  II*. 

ji»<    a 


lt««  T««Mk*ll«Ma   0*   KIMfViakaM** 

UM*    1«*1    IM  'J«M   aaSTXCTt  Ok   r-«  >tT»«< 

"1  jl».   M 


ICIBCS 


MtTiaaCTtaiM.  4CT|0>  j»  tomi  iKtuotT I ruTCO 
»«TICL». 


•  •laCIOMirur    Of   TmC   tmcr*   C   "1^   MB  kO 

conreaT  («M.MitaH  av  Tot.t«M«r  tialT*. 

^    ••»  rfl«.    M 


ii*ci«iUTaT 
tumticM.  wtMarin 

CLtcTMNTC    B>kOCM.I«>TI«>  —^  •MW«lltCM. 

ivauiTiM. 

••  .<i«.  I* 


CVaclMTIOk   T*«T   a(VA.rt  OK   oTt.   M«  ^(4aC 

>.ua«ie*NTS  roa  ■*i.l  M.ni'tai  i,  i**ri  iwiMM- 
KMTt.      neLOVMlMi   Ptt^^riJC    t4«(0   rlL<««i    >IWM* 
aUTCO   <TU,L    tw  Pk«»riC    MLkSi    S^tCitt.    ^ttlW.* 

MTtaiM.** 

ft  dIK.    It 


vtw 

tnwuTiw 


ItCM.    MMW*at 

•VLTias 

rruT'  *MD  Tksr*  w  »iwii«(a|M«  rt*iiiact  r«a 

t«»«aii»«<T«ti    l<IO-«««  MarwTly*   h«WT««. 
M  j|«.      ) 


Jl».  u 


•*«T(n« 


•ttnie  unm  uml* 

MIM.T«|t 


kl««a  CMftla.  k'i«i.t  atM  T>«  «f^iFt^Hi«**«Ti<; 

»T«1t. 

jly.  t* 


•i«i|C  tarWT  lotbt 

kttHtW 

«Ut*«CM  ik«r«Ti«aTio«  aiaccTte  ruMao  c«- 

<tWtW    THi  u«fc«W.   MMrf    »   TM(   CttelMaa«ti«TU 
t»tCT«|^. 

ty*  ji«.  to 


■•WK 


ttTMTi<«a«  or  i>i»i>il»  »taroaa>Mct. 
jt».  tt 


MMMM  aiMMTi  it4Tu.lua  ■'tuact.  *« 

IM  jK.    it 


«€a»»  NIT  TMoat  kiw  ("(.tcatioa  io  tr^M.** 
Tiaa  iqkc  ariMVTai  m  ^ivia*  aa«MiitMt  .  •ionk*. 
!•  Jl».  t» 


iMMnict 

■HUT  Bta*MCTIMi  «MbTtlt 

■HUT  Oir»»arTli«  »^Lr*l»  o*  ■«.»«•«.«• 

tTaucTuaf    IN  •KVMi:*^   «*rt*(4>  t. 

t»-^m  »y  ji».  I* 


•Manuw 


MUTLLit^  e*iM  at»,^i(  jcvit.f«"vi<. 
*lt  ji»«    • 


PlwCTisat 


•*n.>CAtitM  »  trwn,  ir>o  «rniic  »»»t 

'VMCTIOOt. 

••I  .(K.   t* 


OCITtTIW 

umaaafiOb  w  tm(  «i«tT>oaora  acaiua^ca 
aaM  cauaTioM  *m  («:irto  »T«Tt<  or  at«  3ii«*- 
tl«ML  irtnno. 

al»<  t* 


MITMnr 
*T|*NUTt«i 

n«  •>TMMiic  4»  aaaOiCd  ro  Ti^  »ti<>ot  sraTt 

Ma^urrtu  or  1mi  MSiraar  a*T«p*«. 
•»  JU.   I* 


tMkts  e»  owitiMaT  atttCL  ri^<Tie»»  w  iccoort 

»IM  •>  OaOCaS  "  TMasUaM  ••  «ol.  I> 
MT  jl».  IS 


Ttai.»s  or  0M<|iuaT  aCkMi.  »g>«Tia«>»  »r 

ICCOMO   >INOI    VU.    II. 

•••  ^H.    I» 


TMkTt  aa  oaniaaMT  MtHL  r>^<ilO^  or  aCCOv> 
KIICl    «QC>    lilt 

M  .ll*.    1> 


TMb'S  0*  oapiauai  ^titt  'uaCT|a<H  or  im 
tcceao  iiaB  OP  naeia*  j  riMuom  •>  v«i..   iv. 


tM«,'»  or  oDPiMa*  aCMU,  rt^«T|0<H  a«  (at 
ucwe  ■!!«<«  aaoia*  o  tnmmh  ••  v%.>  <• 

•Tl  jiv.    t» 


OMUfumm 

LuaatcMiTt 

•  MaMt^MIM   HO^lOtntTHr   OH  LUMICMTI 

M«  uaaiCATiea  c««*<il  ••  n«  at*iee  t«»i  xa 

!•»>•   atrtatkCM  *«f  ^(SrKICTfX  TO  ThoU  IN 

n«  WMCLkUir It"'   j>«.i4irej  ooc  ceu-Kiijai 
•M>Maia«Tu.T  aeo  i<crc«(<tc(S. 

M*4M   iTt  jl«.    ■• 


Maaiaa  i«mmmik«i 

siyiLoa««NT  rm  i««T.<iM(«r«T|m  nm  arUiMiaa 
iTatuts  la  aoc>. 
«••>«•  iM  ^l«.    a 


IT 

twkTta* 

truDT  «M)  TttTt  V  .««l«t*i'«  rtai^tt  'oa 
CVtaivaT*L>    »9<»-a«»  •^OTCCTI,'    l>«bT%a. 
M  ulv.      * 


MtttUM 


INTaaCwnitc    tag    ■■<r<tv«KUv.>*   «(.WOJ   • 

TMl  rxul  oa  •%>»uarai.ri    i«iT»»f4agiK  KOge 
TaaasuKCai  *i««k  acroaT. 
•l«  jfV.    I* 


Bilt  or  acvvMTtoM 
taic  e«wr 


•MTm  aeTwt 
atklTMT  atauiantan 

atatati.  siawTTtMu.  ^airiau  'oa  r^txHi-m 
aONa(covta«ac(  aoOkT  <44iCbC». 
•tl  Jl».   »T 


Ttlt 

Mi.T»ik  ai«,  i«*waca(<ir  oa  »c«T  lKaasr«a 
I  •  rTi.l>(MirtL  Tut«  r9  kiau'O  la  ciMtt-akW. 
oat  ji».  as 


••IIIU 

tv«it«ait  lownaravi 

«f»aaATus  asa  Mi«a.i|<»  teaaoiM  arjaoata 
Mjtt.  aCTMOM  «w  Mta.aiM  ie«>  Mt.i«rfa  *aiOk« 
lUau  m  isoiuni  aoT*uiw">  c*kciu"i  tniow. 
Tlwat  Ltae*  ttmrmiymi. 

»W  4l«.     • 


•Ull^/TM 


••nkfi 


•«AT 


L«Tia 


W«OT«eLlCT»u   aOTkTtM*  M.IT   akC»«1|g«   u« 

Mlivra  jCMtoa  i»(»at4«). 


M  •MMOTtTco  •tSI.I»aaar>«T   On  TMt  Uli*tt4a 

cenaosiTiea  or  nctsi  ••tiii  *^  uaiiH« 

jlK.     I* 


HtHMUllllM 
MBT«L«MMIC  etiPMW* 

Ut|a*Twat  kuiviT  o-t  aa«a**«TioM  w  atTAC* 
raoa  aav>aoi»Tau.lt  :o^ojm9».     ra*M*iiija  4M 
a«M  t*aTM  atT«LS  tlTa  thCimml  ><•  caaaiCM.  i%V- 
OM  »  aceovlKT. 

M  JiV.    IT 


TMC  •■ISTtacr  or  at.r  •(•w.^anr  la  • 
Muteaar  Lavta  in  |Nrt*«4c  aaov  ta  C«iwtrijNti 
nUatLiTlOk  or   auttun  ••TICkl. 

an  ^i».  as 


k«Tta 
iMk  um 


.T(l( 


MucTSli  or  TMtanac  aduaaaar  mrca  in  ew>> 
MWniBLl  Ml  rtoa. 

•la  i     .<i».    • 


.It 

•IMAtCt 

maasLiTioa  or  mvut  aucMnt  an  a^TMAii  la 
ncTiont  la  laatoUTM  aiec. 
^^  ••*  Jl*.  I* 


»t 

IT 


•MMaaar  i,«tw 


CUSTW  aakTaacT    SitirfM  ■»   tiakKMIMir^iou. 
timaitt  on  tn(  auajci  or  je(*ar«aaan«.     ciTalinn 
•t  ia«t.'t*l'l(tfUni.!alit>>  acaoa'S  Fa«a   i*Sj  TO 


viiatTlon  4nai.T»u  jr  tmc  *?<*u,ilT  ••  biawta 
M  Jl«.      • 


«e«T»i  anacTtit  or  r\.,tu  rtft* 
III  jl».    • 


ITS 


i.«Tia 


n.e«  v4at«Bcrt  owa  4  tl.aut  oa  anaaTtiw 
raciat  «TCaace  a^al  a^.TtS  41  >  nontn*^  aac" 
(a  aa  •.!». 

IM  Jl».     • 


nam 

MTlMklta 

STuetts  oa  a  ct<«*««k.  aaorii"  a««aaM<M Inau • 
4TTti»T<  Ta  iMk«T(  aawTiias  r«aiei*w  in 
aMoaaMoaaetti'k  rata  ta4|o  4i«  '•Miavaiita  or 
sunctu.ia.4ti  BikTaiauTl^  or  cia*aa4i. 
aaoif  Uk. 

•Tt  Jt*.    I» 


Mala 
anrtltkaCT 

ruac'iaa  g«  ronaus  •TalaTuni  co<wtlia4bi 

4««I04*>'I    aCM.Iloa    40    ktMNIkt     I*    C4Ta     (ITM 

LlSlons  fa  Tni   ^oaut  ••ilxixSi   4411  Iit  jr 
aikfonk  TO  nisca|a|N4T4  Kiattt  oiara  aligns. 
•I  jl<.   I* 


TITMII^  aiXtTt 

t«-Ci.»«4  4au  M'<<fam  ••4ai««   4u.i'T»  a«a 
•aaains  riitaiu*  Mot«Tc«N*  satvicn  naTtaiaC* 
•  T  TtHa'a4ruatk  unat*  ti»]  r, 
aio  jU.  tn 


•caaics  i«CM4nic4Li 
ittcmie  aiat 

Hanqaahi  iM«astTi.  .4aL4  re  '%*  slut  e««L( 
sax.  Id  a*. 

M  jl<l.      T 


•C»rT|»t    TtSTt 

•uitce  ait*iLttiauar4CfT««suaaa«ti 


aos'  riatiaa  '4rTtTt  Tttf  ata^iT. 
IM  jl«.  It 


•caaaiact 

siLicaa  cwiumi 

atTa.stklCr^K  caaaix  4<a)  |T«  aoriariik.  roa 
etvlMk.     «uaalP«t.T  flcmicak  arar.  «c.   •• 
■ataTit  aa  a-Tva*  caT»T.t.s  wSlkk  aoaoa  aaa  4Lum. 
nun  aaatTlens  ia  Ti«  silicjm  ai>  ts. 
at  *m  at*  jIt.    i 


■  4Ttt 

4MTIatM«   «  4MTI*«tltt 

•CM'acH  o-    TH(  aaojucnon  a^O  l>^«ae«.e»ICak 
ttaaiNaTiaa  ur   MTiriCMk  •otl.'a*  ctttliiaiiw 
akoan  wiwas  lu*  a«.ti3«S4CCH4»i-iti  •!  t.^ 
OtTtaaiKaai  Mut^t.    I>i  acti'lOa  '0  fai    \  mjto- 

C>«aiC4l.    4n4Ltk<>    W    t  .TC<J«4CT'a|4t.    (.••XTltCM* 

itMOTOTtaai.     '«ri>j««crcaUL  '■•ui^i*i>%  ••! 
cenrui  T04IC  k.taoae.f.tcca44|j't  v^  Th(  Suaracr 
ar   T««  atCTraiai  CIL^  ^au.. 

a«i  jl«.  la 


•C4ST|aM 

nacninint 

•eeiTiOn  ur   tooiw  MJcrwa  ao^Miv^k  T}  C4kT 
STUi.    |ai«C!4T4Lf    MrOHl    aaij*Ii>r    |aT«  aOkOk   TO 
l>v*e«i   TM4  nacMinatikitv  a*  Sfrtt.  casffital 
TaaasctTiea  ar  auasua  4a(iekl. 
at-att  •••  jl«>     I 


•UTMttt  •4T   TVMt 
Ditto*  rrsTtns 


fOnatao  triiana  c*T  ••Clu.Okroat  W|a»^4T. 
T«l  rfl«.    M 


•CaTMoai  a4T  TVMt 

a\.4a  antiTion  iwiurtat 

aaajrCTion  iiT*en  4<WklC4TioM  To  n|«H  lacce 
ia4.ilC-a>««t.  atMTta. 

•tl  ji».    a 


•(a«IT*Ti«n 
Mikim 


aatoicTien  vr  lm  k^AkliT  taiklat  vitlit. 

Til  ,(t».      • 


<tvlT4Tian 
MTflantntTita 

a«oa«LL4a  vvpaTta  (4»IT4fian  •nCI^Mk* 

ITuDUk. 

»•  jIt.     • 


•UviTanan 

awM  rnnMK  ant^tariM 


riaiTi  k(a«iK  C4v|T|(t  «ci«aTH  a  ti^t 
ai.ictT|on  lc  T«  tkTiaariON  ur  Ti«  k^taf  ar 


aOU-COM 


c  >  riTii*  atMik«  i«nTU4Tc<)  MTOaareiL  tiiws  4i« 
Ir  ^Nt  caixuutTtan  or  je«M4i«, 

•T«  4lv.      « 

I 

ttc  tuieancc 
a 
Slue*  ar  McTi>ru«CTiiM  SfSOas  rwa  traci- 
Lt  auinaKc'  4WI  •uvi«4Tie«  is  aackCaTti. 
«t>«tt  al*  ^u.  I* 


•ctafaic  aaTtaiact 
'yia.  en.ks 

I   anoaatsk  atrniTi    o&»tkiiaa(i.T  or  ao«4«cte 

tifcBitoaT  i.low'0  •«t4t  «(aca(a>T|vt  ru*L  cfu.»i 
r^t4MltaM<racuaT  cf<.k*> 

•tl  Jl«.       T 


•CIBCUlTt 

CtTtTM.  tttlkkaToat 


:aMK  ( 


K  a4TUi*ct 

1(41. 


T|U 


'Ta4n«i.4Tioa  ar  raatiSn  atSf4acHi     akCukiaai- 
T  M  or   Tt«  aacMOo*'  J*   iaiTTv.*   atTaLV^ctaaaicsi 
S'4T|STIC4i.   THtnalli  <w   •aiTTLt   >Tar*«l-<i   |Nv(»*   aCOaTiMa 
T  44TI0M  or    Thi  l4»  t.>vc<«iiMt  »►«  aattctoaa  or  ^miZr- 

W  4T  ai«HT4aT  a(T4u.XCa4Mlc  a'riai4ck.  ■"^■^c 


aiauTi  carsTiL  bKltxarga  xi>lt*i  a4nBaoj« 

aaakicaacl   Ik  1t«  ratajCnCT  taaOC  or   1  a'   TO 
too  ac. 

It  jt*.    t 


•CkinsTtuaT 
aMakTtit 


n«T9«c«(.o«T  or  Tac  saHatu  orscaT* 
laa  jh,    a 


•CttTIWt 

•*«T  *(«ltT4NT   IVTakt  4   4U.0Tt 

««  (Tacaiatarai.  stujt  or  ri%  raCTUa*  •onTaek> 
Lint  T>«  crrf.rTt«cii«ss  or  als«.TcarfK>ru«c 
raoTtCTTVt  cuti'aat  rOH  i^MWt"'     laT^a^irajklna 
la  TtKk«aT  (i«rh'it-a(T4t.-«crti.  k'S'ta*  •i':  «at4A. 

4««T   DuaINk   Oll'V    rli,"   taOaTo. 
M  ../I*.    IT 


TIT 


jir.  i« 


•CtaMK  naTiaiact 


(aTLkica>  c*TD(  •taj>>€  x*tt.'<*"t.at. 

M  Til  jH,      • 


iTtCTivc  TacaTnurrt 

crrtrTlvT  ai.«ns  ar  cO^saTtixr  coaackloa  or 

aET4i.t  <a  aaiiiliHt  4a«klC4TI«n»i   T«4nsi.4TluN  ar 
aussi4a  4aTiCL4. 

Tar  jn.  14 


•CtaxiM.  catut 
HtitTuntmeeria 


act«MK  naTCBiact 
»t«*t«i.«TaieiTT 


•artaTikMT  can«lik.  tatblS. 

Stt  Jin,    SI 


OsjsrT  t^  SHOT  aas  TmC  9in(rT  convaasiua  (* 
,an4t  TO  tk(c'aiC4..  ixcaat  u»m»  t««i  «ci.<rc> 

tCT.       N4n.«|>«.l    »J4    ThI,    THt»«04Lkcl4IC    C0«^ 

4«I0»  afar  r>4.«iaie  'j»    3rt»»t'0a   la  Ixt   rtaa«.a. 

••4.   r»<jm   4TaOSMC<tc    4aaUkT    ij    |Ti«   t. 
,T  roLTCaTkiui.|iar  ^••••ic  •'a'laukt  aaat  H^ 
iT|t«T(o.     vo«<  u»  t.,c  CJ^aes-r;!)**  iHTiO  6avt 
IC4TiaN  or   laukt  trrlctlvT  c^avtakia*  ar  nut 

t*  .^tt.  as  acaruc  autnt 


f:' 


aaoioacTlw  ttcaT 

IkTtaiCuUTi  sTaTt  a(««ICNTiT|ON  ur  eo«aLT-»T 
I   44.ltW£   la  ccal^  ainc  «'T«aTt., 


.Titn 

T»«  antw-la  flr  C(aa..T  ataui'On  a»  ^iii^v 
'TIl*  Ce<»oamTk  JUalaa  hcitin*  la  4  vacuuai 
4TI0n  or  auttUN  aaa^a. 


IMlMlieSk   PMOWaTIU 

I  'TB4aV.4TI0».   "r    reaitSai  aCSfaaCai      atCjLUaM 

TIM  or   T>c  aat'KOOVH  u»   aaiTTi.'   ■4T4(.4.vt«4ait« 

t1<T|srie4k  tHtniitt  0.   aaiTTLt  STarn<.r>,    iMvta. 

TIWITION   or    T>«   t4kl  SoVC^atat   '•«   aa(4«'>0«k   or 

•4<ltT4kT  •«T4L.0c(«4MIC  a<rcaiak>. 

TIT  *!,.    I* 


ttuia 

:at 


(n«  nuT.«r.T(vta4aC4  l«tcar|atncf  aaakTalS  u» 
^n  ai.4Tk4C«  "oniTo«4  4>«  ncai    T|a4  asiirea 
Tl. 

tlV  .,1V.    It 


4M^rslt 

ratnLumrt 
HtTHOk/  ro«  au4NT|[4ri»c  co^tasloa  or 

4Ma4N4    TC   xTOkoaC.a   aMICH  n'r   or    |4aic.|   tlla 

~  i^  CkCCTMiec. 

It*  ,il>.    10 


•araaio  con  usrieni  xuaract  arsa^saiaN  KaTcs 
4*  rwncTiens  or   rinr  4.0  uI4l  '>lST4nu  aao*  tm( 
aaotus  vs  Tint  ^4X4  ati4iNio  r*fm  n.i>iak4SS 
COMusTiONi   T|hrta4Tjac  aC4St*i>(nT. 


^l  v< 


10 


Tion 
TMacca  sTVDItt 

anoT'>ai.Taic  "^Tnoj  roa  jCTC«»tninn  wO-a.. 
•unaiNc  aarrs  la  solid  a^orftLa'T  nctToat.     sack> 
Taoca4aMic  tiai  acse^iiiio'  y  l'vmt  'u-Sfk  c- 
•«Tau.i<-   T44Ci»i  Ik  «>..,aM  LOC«r'aak   Ik  t^t  aoTua. 
4T»  jt».    ic 


at anna's  anO  caNTntk  svsTtn* 
rLIWT  eOMTaOL    tVITtat 

ricanaavf   •kMtaaP  S^loaaCI   a'STia. 
ortaari^as  an4t,vsls. 

TU  j\l.     I* 


•camaie  4ne  ctnnt^  trtTtnt 
aaoaa  Taacatnt 

4uaMrNTin   MTCLkITt   COVtaOL   r4elLlTr    STkTfa 

ocsaiiaTiok. 

M  jii.  la 


•Ull 


aicaeaavf  cumui«  Sulsaxf  .vsTka. 
oniaaTi^MS  anaL^SIk. 

TU  Jl».     I* 


•CWilCM.  acaCTlant 
iHtlaTttn 

nftvniiaTion  m  rcancs. 
an  ji«.  ts 


■TIM 


JIIVI 

«i«aii 
M-ftt 


jtTuoT  4«c>  T4STS  or  an«iNCtai>«  rt4i^rs  roa 
*~li»nT«L.   tno>«4«  intortCTi.*  s«LT»a. 
jt».     J 


^ItM  C««a««  xaiaitCaS.     aua^TTaTIVt  4«  uaU 
attfTM4Ti»r  aanars  roa  iJaic  »T«ucT«k»  jr 
ctLMla^  TKtrLu«niac  aiT^  kCais  aeif*  »uca  4S 

TairLioaiac.   4«K>i|C  atnr*rLuea|jt  a**  an- 
ataiarLuaaiec. 


iTMaamiC  anacTtlt 
c  eenrouwts 


•Oi 


•CtMMilcaau  eittatll 
viauics 

4  T>iatk4Tiu>  or  roatian  ack'4acH  c..  L4<oa4» 

TOUT   OuTsmaa   u*   Min3««Ma*IC   rfvC*   alTH    t   aCN^ 
tTaCnoar. 

•tl  dl».    I* 


acfMiteaTitn  uwimcHT 
ntn 

acciaranci  irst  atSuLTti  0*T><  atLowrma- 
Tloas  axo  cnacLi'SIMtt  >oa  tm|  a'aOTt  c^y•vltn• 
Tloa  ccxTaai.  iu/roy-*  at  kaaai^i  a>  TSus. 
ese  ,n.    % 


•CtniMklC4Tian  trSTcn* 
ata  otrtnti  Comvno 


Cnaaac  aatrk  roa  ra<4Xi'-«au/a«o/uoi     S4ac 
>*ia>«-TO-nTr  aN«iaonacar4L  ra»4  4Mti  ka-nmcnr 
assiannaaTk  siww  citr  To  a4NSa«  citt. 


craaatiaa  ur  tba  a^cc.«.4r  •£!*»<»  rtjoaaca*. 
•<  %k%  CMfc«>ai&.a<a«».     6«<<l|o((|j  cMOna- 
*»y,     •4f<0LIB  CrfaoaaTota'aMT. 
lit  jir.    • 


M-S 


cnanac  r4t(k  to  saK  vMiau(.Te.sMi  («iiao»- 
>«aT4L  '>*T4  4M.  (tbianaar  4Ssi..m«nts  .  sa« 
r«»»eisfO. 

la  wl«.  TO 


W1«i  T«1Wl**TW«t». 


JMTIi 
•MM  U 


4l«.    IT 


Ml^v  titmium  M.«.««  *>I0  IM  .-O  MM  .le««. 
M  >(l«.    I? 


MAtTM,   C«MMi|«aT|««   «T»nM*. 
M  ■■■  IW  ,«t*.     t 


•■  IMMITMM 
«T*L> 

trncTtvr  >tMit  or  (.ommttin*  c«mio*iom  w 
miH.%  t*  •uMiiti*  t*»kic*rieNti  riumtktTioN  o» 

•WUIM   »«TtCH. 


•<IV.    I* 


•CM«T4k  k<Trtci  avtcn 

..    Miywtem   «4«I0M   U   •DIMta/VIC   l«rtTMJ. 


•C«T«T<t.   OMIVXATtM 
>« 


lUMTl  (MSIH.   l,KIU.*rg«   DIMM  N««^«OM 

•»»<.ie4««.(  Ik  t.«  »at«j(<«>  M«*t  or  I  <•  re 
.<i».    • 


MMMU  M«  CrariMTIC*. 
••"■•••  •••  jiv.  M 


KiaM  M**v  anisiOMS.    •iMi.rr*Ti«i  »m  n-i- 
OMiw  TaivtM^tK  •iTn  ktvia  *ciM  mcm  4* 

Jl«.     • 


■twit   MTt 


male  MouTiM  ii^igcNT  u^m 
jl».    t 


•C«TT««  niTlkt* 


THk  iMM. 


n«aa4L  CMtMcTKittics  o»  ii4srei«M-co*rcD 

■♦MM    .MO    COTTU-   »4»«lt$l     lMtlll^»ll»Vj«>tT«|c  — ■~,... 


•C*r«T<c« 

n.MTICtTT 

.^•t*»»IC    ••OI'MTit*    <tM.«e».       CNT»1M.LII« 

MU^OMT    «X*>4T|ek    ON    C|.4»T|C|TT.        It^jCNCt    e> 
f^W   »^>"»<*   tLOTI*,   o<  •ttC>.»IIC4k   M«»C*TIC«. 

imjMMKt  o»  Tk>v«ft4ru«t  9m  cat**. 
M  .111*,  a* 


m  Mmi4ca 


5«tt««    1«4M«^1ieM>       llaTlCiMTICAk    IHVt* 

WTMk  iw  n«  ttMMTH  *w  «T*a*i.iTv  or  .a 
MI4U.*  *TM«T«ic>  en.iiw«ieM..  •ii«(*u.ic 


•u 


Jl».   M 


■TMi 

"I*"   1T««««Tm  (CAM  'IlillSl    (WkUMCC    or 

MiflTMc  •*  Tt«  crrt:Ti»t  tncMHTH  «#  (.hum 

**— »»    WtlC4    n»T»   «T    klOUIu   XITrSOtS    TfiWCiit' 

"«••  trvccn  or  LIT4ljM  tcuKlwa  H*e«i->c  in 
IT^A  OM  UMu  rioca  *n«MTM. 
•**•§  ••♦  ji*.  i« 


•caiicuui 

IWT«T|iMa 

t«M«c4riflk  <»  M«ur  «4U4«rH  oa  TMC  tMum. 

•r  W0r»0T|»i    IM   Tm(   »^(^i|   C4l'S«TI»r    »1€i»T 
f«*   •Ul>«4    •!»».        I»>4jUr|9N    .ITH    ■4bia4Crl»t 

•<l«>  l» 


t**f  m   aCTIUTNM 

(L4sric  •aoT'aTtft  «iK4acM.     carMACLIat 
*«.im  •T^r».  ti>«r»«4ij«».     ii»uufae*  w  OMAia 
•MOaav  %L4«4Tioa  oa  ((.uricirr.     livvuCwc  o» 
jouo  tAkUTiOM  •Li.o»i««  jt  <«e«>aiC4C  M3r«aTi« 
IWUKarl  0»  Tii»ti«4T\Me   >i  c*ir*. 


•TuoT  or  Tt«  ocacaAk  rt4rui^«  or  l»« 

aao^ttoxs  *MOTe««.Tiic  irrttT  i-   ca*»T4Li  i^  <iac 

roa^A.4rii«  t.^  »«eai.(^  i<i  rian«  or  tvjcrcaeiai 
rMO»o»o«.»4*t  t4>«a*toa.  i.  i»t„  Mvt«.r  jr  tni 

••  ji«.  t» 


•C«r«T«c* 

IWM  *T«CMI« 

..    y"-»*  amOM   I  ,    4<|MT«<V|C   UI«$T4k*. 
*•"••■  ia«  ji»,   I, 


— -ora»  raoaaan.     4  c»«unii  rao«aM  it  ac- 
•caiHo  wicM  kXaM  Ti*  conrtar*  or  4  »aeei4n.' 
••••aTifi  t-UvCL  rarta  T4rt  to  »•«  ab«aT  or  t.» 

I  Jl».    M 


ac«»unM 
*Maty«i« 

Jj«  B«T.«r-t(via»ac»  i«r(ar(*tac(  4>U4.Tki»  or 
WJ**"  •la'waeii  aoaiTja,  4a»  ai4i  T|a*  nonroa 
reian, 

•tT  jl».  t« 


»«ia».»TlC44.  4*rae«ia.ri»a  ro»  »T4l|g«4aT 
CMicat.  a(iok4TtoM*  MVi  ain.a«a<TioM  i«  M^ca> 
MHIC  r\.ov« 

•M  Jl«.      • 


let 
au.»r» 

»«  rrncT  or  T»«3a»Tie4i.  »r*«M  lOMCraia*. 
iloa  r.fToas  4«»»  Lbtiia  aant  ir  j»i  •■»»  4«o 
-!••  e  'ai  rattraiTig  »^  mum  <r4iN44.*«  Srtti.' 

!a».  aae  v*aee  jiT.ieoo  i»»»t  iwTimi«c*. 

»>l  jH.    it 


-   Jl«t 

aumiMi 

HC4U1C  4u«iiMU«  tit^t  raoaitc  at  4  eowuCTua 
>uiT4ai.r  ro*  4  rarooiNie  laaacr.  irt  Ta.vovcatc 
iia«KToaciitT4art  aat  ,Tuouo.  ■«»«»»* 

•T*  Jl*.     IT 


la 

Ta4M«L4iioa  nr  roatita  aCKarca  ea  J>m 
*MUMo>Hic4i,  auvtiijN,  or  eT«<««TiCi. 
*•■•••  ••▼  jly.  10 

aOkllMICak  M»Ht 

tM»M|T«  MT|«f«C* 

tmum  T«<haL4Tiaai     a4T»«n4nc4k  ia««kT|. 
•ariOM  «•  T>«  ttacMTM  4i«>  iT4««LirT  «r  ta 
axuk,k*  tTap^Taie.  CTkiaoaieaL.  ■ii«t«,Aic 


aCVLMWICaL  MOitt 

•^■MCTMiak   MIU.I 

^^^i»«  rat*  vik»4T|oa  4r  nain  CTklHMleat. 


IIT  jl«.  <• 


_  tntnm 

MLUSIkfTT 

rn»,T«i»»a  ria*  1  ta<t«aancaT».  coaraOi.  kvtU- 

!Ii1!'iir'-i?*^^'*  •«•«■"  vt-TltaTirt  4«  co«c 
!■•  artTta  ortaarioM. 

!!•  ji«.  la 


•cavMMiet 
eooLiMo 

k.-."?**'!^"""  •*  .^OwwaTloaat  euwlao  Tttiw 
aiai«si     TMraaarktcTaici  jkTaak^ic  amj  earoMatc 
«J«y"»'  r4»aic4TiMi  or  T'aiMeciceTBic  a4T(ai4t.<i 

•IMU   >MCTIOM   4ao   T«^tr4W.    -ULTI»ju^T|0<> 
""■~*LKT»lc    xcvmt.  « 

•  aoa  jh,  t» 


CUktriCtTT 


TMCaa«CV.a»T|r   041*1^, 

••  Jl».  ts 


aC«T««NICt 


a^roee  i«rai«c*4Tio^  4.<w  M4«ir4«.t.  •T«»»MtMr 
*•"■*.  I'tna  r«a  4  3-mAt  eacr  om  4  i».i4r 
tMCt   atttlOM. 

H  ji«.  la 


•CMklM* 

^■■wuiimeiTT 


a(Mi4CH  ik»rtTt«4T|0a  jiatcTCO  T»i»4a-»  (i. 
TfWlNb    TH   utaruL   MM^    JT    Ta»    Ct.UI«Oai«NtTK 

tnerau". 

'  0T«  jU.    to 


•C«T»T4t  rikllM 
MMWtCTMlaa 

...«»ti.or«taT  or  hiim  Imoc*  4«r  viaaaTlja  at. 
aittaar.  lo*  rarguficT  oumtz  caTlT4k  jaiT». 
"■"-"-  T»T  ^iv.     a 


•SIM  VrtTtnt 

o«ie4t,  BMawTca* 

4OT0-4T1C  34T,  raocttsia*  or  H.ikt»i»  larti,. 
tin  04T4I     laarsTiON  jr  UTtkcfTt  rIcioataL  Data, 
0*T4  Ler4Tiea.  4ao  04T4  4>«L»tT«. 
♦ae  jI,.  m 


*Ta  rMccuiMi  avtrtaa 
fmame  c«aM 

Tloa  u^  OuTTvii  raoctt.tiM  ttttra  coa^ix  rSoT 

••*a_ro«    4waMrNT4T|e«.  ^^ 


•WarNUt 


CMUNBI 

»»«•*  J _. 

i«UHan.iCT*ie  ncvictt. 

ji««  a» 


■  >iia4iiv«  w  <rikan«taT|gK4k  c«ekl  «•  ticm- 
I     T)«aa«rk(CT«lci  Ukraa»«<«ic  a^  earottaic 
■I  raa«iC4Ti«a  or  rivaaottccTaic  a,Tiai4kti 

JMCTIOI.  aae  T.j-»T*5rnj|.TI.i««fT,oi 


woouCTioa  tatiaciaiat  aC4to*cavitk  a^  ruwa. 
aiaUk  "OOt  catarakt  eaiia-vti/c  n,  Tk»  i0.m>  ar 

ia  jiK.    • 


aiia<Tt<«aa  liat  j  ta«t«a««kT«k  CO"TaOk  »Ttf«.» 


acararti,  aaMTM 
—-•iota 


tiTt.tikicoa  caaaiOk  4*1  it*  roTtaim,  roa 
acvtctt.     oua^itakT  Ttcai,ic4».  .rrT.  ko.  ti 
•aoTTH  ir  r-TYr»  e«T»i.a.»  j»im.  aoaoa  »ai  4kuai. 
•aa«  aooTTiwaa  i«  ti«  nkicov  1^1  t», 
""""■"I  •••  jl«.     a 


atMaaaa 

.^••■•"»«  •"  'aait  itaTu^  or  •rats*  coaagsio. 
r««  vaatoua  »Tai«Tyaak  *u.J»t  4T  aona  .aTtCc- 


acavaTak  oaorm 
»umu  caYtTaca 

MHH-om.teTaic.tawjT4»t  aar>ai4t.a  aaa 

t«aot».»CTaiciTTi  si«»^c  C4TtT4>    taoaiHi  oi^ticm. 
CO«uetl«a  MtamCMi    ratXT  or  rtaaotkCcTatcllvi 


Tf«N 

Otarralat  ffrtCTi  Of   «0IU  o*  T.«  mt. 
alalia*.  riiLJi.     T|,*o^4aY  T«a,.HOkO  tHt'T*. 
r»atHT»aT  TMt<»«kO  trtirrt,     c'tCTk  ^  euw- 

2.  S.J^."-^.  "'**'*'•     •««»'0k'aiC4k  ri«|N«t. 
aCk4Tioat  aeTttn.  tu3tj»*un  4V>  lajbar  44riaM. 
^^^  ♦•>  jl».  ta 


KiaMH  aaaiaa 
oaTa  MMccatiM  rranoa 

n.,!^!*"'!*  '<*'«'•'»  '-^  •»o  laroMaffga/ 
OtCItloN  tTlTtaa. 

•>a  ^m.  to 


aTlOM 

laa 

T>«a»atk44T ir  oawi<a. 

M  ji««  a* 


■  1 


<f  LiNf  a 
aacis  trait  rHraict 

aicaoaavc  •cfMiTi;  jCk4T  Liar.     TtCMaiauct 
roa  •ao4a«4M)  araiaiTi^  or  sowo  4t  neaea.vi 
ratoucariu  utiat  aaaaiTotraicrtvt  rlkM  <iw  4 
riaf  B|8c  aiTH  aiio«ao4<e  irairk»«> 
aat  ji«.    t 


ikTa  tiaM 

acMTMia«au>aT  ic  1 TT 

ruatTie  T««aaak  tra^ttca  la  rtkT4  aiaot. 
ra«t  II. 
aa  laa  an  ji*.    « 


■LTa  aiaaa 
TtcMMk  tTMaaia 

CLatTic  THiaaak  lT«cttu  Ik  "CkTa  aiattt 
raaT  n. 

•II  wlK.    • 


cawra 
wnaMkaaicak  rMuivnaa 

4  Ci.T"4T0k0a'C4k  MMa4ar  or  tmi  twartct 
ur>ia  4Ta  •r4TMra  4T  axTtt  Caia*  kard 
C4kiroa.<t4i   i«<i*.aa. 

TSa  wir.    t 


—immm 

4«kioiriio  aaaaa 

'     Ta4Ntk4TiO(>  >v  roacitu  atKa'CHi  uirr^Mloa 
d«rricitNT  u>  4mo  Ti^aaak  coa'^icrivirT  or. 
M.10  aatoki  TBtNtcartj  ir4kiaa  attcaacs  ataoaT. 
4a-a*a  aaa  ^iv.    a 


Bl«lT4k  eewvnat 
amuiaeaaTT  otrcHat  arartNa 

I     taai  uk|our>To>»iTc  tayiaoiMraTak  oaTa  aao 
L«irwtNT  4t»iwa«kT»t  acaa. 
M  Jl\<.  M 


taai  uaiokfTo>kirc  t.««iaoNNr<tTaL  04T4  aao 

UirwtNTak    0414    *•■>   I4UI*NCNT    IftlOMMaTSt 


aolVIM 

aTi 


OKL-OA 


tCkcrTiea  or  aakak  i^atoaack  roa  ui«iiia  outt 
cnrkOTiat  coMtTiTvriaHak  racToa?  aa  Cairtai*. 
U  jl*.  la 


aoarrktw  errfCT 
vacacaarr 

Ta4a<a|TTtt*  CkXCt  altaakt  jr  a  aUviN^ 
•tHtcLC  aiTM  i4T«t>«  4i:cja*eT  »»  tkiaiaaTU 
or  DoraLta  ratbucacT  tMirr. 
M  JIV.    a 


ji«.  le 


■Ottcnaricat  taaic 


trrtcT 

TiaiMt  eiaculTC 

TaaataiTTiha  ci.bC*  ^lonaLf  tc  a  awviat 
WMickf  BUM  c«T«c««  accjaaCT  •«  Ckl"lNtTloa 
or  DorvLCa  niiMcacT  tnirr. 
ji«.    a 


tom  i«TH0c»  roa  lacacaaiNa  ti«  oata  ir  cak-    •••aiMnaa 

cfMTiow  or  Cki>««TaaT  ra<cTioa<  oa  DuiTak  tue>     caciatUTian 

iMkic  eanruiik«. 

twtaa  Tia  ji«.  m 


■i« 


I 
••iwtak  ettmmmt 

■iNt  icewwrcui 


4  tiNiaakuan  tum^jrit^  it  aactcaras  rga 
maiNt  'or  (TtTra  raotaans. 

Til  jIV.     M 


rttoToocoLOtT  or  Txt  «aHaa4  grtcaT. 
laa  jt«.    a 


CtTMXTOat 

cwwaivca  laiTiaTaaa 

fkCcT«e>ikTtarta(aCk  rear  rk4a  roa  aa>i«M 
oUTaucT  racaaar  iaaTt..k4Tiaa  rtclklTv. 
M  jly.  11 


■TtCTCM 

COMMiicaTian  Tl«0«T 


tTuev  T«  i>T>NO  cOih.(rT>  or  roaia^K4Ti0a 
THCOKT  4t  TXr   trrkT  T^  tant  Cu*atMT  raoauat  la 
OltlTac  cOwiaiMfaTioa  .rtriat. 
isa  jiv.     t 


ITanaTiaaa 
•aa  rcM 

aaakTTicak  4*r<io«ia.T|9a«  rg*  tT4tiaa4aT 
coatcak  aCTOM4iioM»  4>u  acrk4aa>T|0Ma  la  ti^ia- 
toalc  rkOa. 


J    WT4t.  owl*  rea  aiaukarija  ajaatataTiOa  •«•> 
Mat  i«KTi  roa  laea  cohtutu. 
m  laa  vaa  ji».  m 

••i^ivaL  avtnna 

oava  MMCtaaiaa  arawia 

auataicak  tbujTiea  TO  aartaatac  irraCTt  «r 
4*MTU*a  acTiv4Toat  urOa  »T4T|«Ticak  rao««aTlai 
TMC  auaaTiata. 

*n  ju.  M 


ecvikorMrar  sr  a«i<«CTt«  cakia*aTt»<  arraci^ 
MEkT  roa  coa-T*aii  riMak  atroar. 
•a  jiv.  M 


•o«aiiCTiM 
auian 

aaouTioa  ovtiatrar  latiauMiMTt  rvr  Tiaawc 
(•ulvakrNT  rkaaric  aaaiaiat. 

laa  jiv.  M 


••II 


ur*(a  4Taswi«ai  x^rfir*  o«t>im(o  raan 
rau.iMt  iTMcar  xtuk  ac.tuacacMT*. 
Tat  ji«.    • 


•Tilt  «#  vacuun  a«  aat  oioaa«. 

dl».    IS 


I_4«IT1 


4«TtaM4  aiTM  TWatk  DIOUC. 
Tit  ulv.      I 


aMir  i«jkka 

■aTt«aaTiC4k  aKiMoaa  raa  cakrukaTtka  tair 
M*^  roaat  or  orcatax^  •avc^aaviMt  MuitTaiCt. 
M  jl«.     » 


«««iwi  tNarra 
viwiarioM 

c«iTic4k  trtPoa  la  t/a  lacx  riaMCTtii  tTUL 
tMarrt.   tM  lK>«t  koa.  tlTa  arakicalioa  to 
•Cklcorrca  aoToa  eaivc*. 

■•  ji«.     1 


•Ota  reiMT 

Ti«  Tcaat  oca  aoiaT  raoaT  at  ttta  ai  Tiaot  I. 
TMC  acwaak  •(H4Vloa  or   T4C  K»t  Ttaat  ata  aeiar 
raokT  4aa  i>«  arkatf}  ct.»M  r4TTtaM<  nK 
octcaioro. 
a*-aaa  arr  ji».    t 


tUTOMIC  aOkWtAAa 

larita 


T>«eaT  or  tT4«iii4Tio<i.roiaT  i^ar  TaaatrCM  ik  4 
raaTiakLT  iaM|<re  ouTjaic  tat. 

Ttt  Jl».    t* 


-jfr 


ica 


•oitLceraiea 

TMt  rkCCTa«M4«NtTIC  ritkOt  jr  ccaf4ia  ual> 
a«i4kkT  4aiMTa(vic  aiakCCatc  'kaat. 
H  Jiv.  tt 


etkk  CUkTuait  roa  a«.T(criOM  xr  TaacaOaa  viaui 
t4*taiMii.T4k  tiaUN  li^ccT'Oati  aca«iaT  rana 
:uata»«  or  tmi.  tOclCTr  roa  carra|Mri,Tak 
Mt  aau  MtOTclW'. 

•a  ji«.  It 


laa  jtv.    a 


li»oa«aTica  Taafctrta  la  0it#i.aT.c«kfa«. 
tia  di».    * 


tiariaT  tranaa 
ai««M  aar  TMta 


•oickacraiea 

aaTtaiaca 

a|«M.olU.UTaicK0a*T4ar  aar'aiakt  aao 
.rtmotkrcTaiciTTi  tiaawt  caTiT4i    taeaTHi  orTicak 
COamcTtOM  *MtMia«kat    racjar  or  rtaauiwCCTalciTT 
coaoucTioa  rMCkmcaai  canrak.ai'kklMa  rjaaact. 
tt  jU.  la 


1     vw^ 

I 


com.NO  tTtiraa  caT  OKikkOtrerc  Difkar. 

T«l  mI».    >o 


avaTina 

CM«IMtt«|l« 


•ona 
(xTiawioa 

raoaatU  atifwTi     tja*  tOHT|.-«to  <a.  atTnoot 
or  raaaiC4TiN6  •«>  c>4,.j4riw«  jitt  tuirtux  rc" 
Tat  HiiM  Ti«ri.ii.Tuat  CAT4j>ioa  "»  »Ttfk  4'M  ai- 
raaCToav  atTact  or  coni>k«>  iMa*rt. 
laa  ji».  ta 


ivmucTioa 

T««taT 

T«aaT  or  oirraacTi^Mi  aao  McvaaCTlba  la 
tTaaTirtce  woit. 

It  jl«.    • 


.    4|a  roacr  rktoal  co^TaOk  ais;  rkioni  oitrkar 
iftttaaTiOk  rauaaaa. 
«*aaea  010  j|».     1 

••la^yiT  aTaTtna 

f^mat 

rae^cTloa  uTaoa  a^^klcaTii/-  to  ai^a  aruc 
iiT|CH4i««.L  rkPTTta. 

•aa  tfU.    a 


•CMTM  aoocca 

aaviaariaa  CHaara 


aaaiac  aaaviaiTaT  r<iOM  aiaca«rt. 
isa  jh,    a 


aceawatea 
caMMitaa 

laTtaratTaTinaa  m  lat  »ov|(T  rwiioaewiT 
tCltNCi  aie  CraraafTiCa. 

M  Jt«.  M 


•CDUCATiaa 

Ttuviaiaa  eawMneariaa  arartat 

4  ataoaT  Oh  TMt  T^iao  4Maco  roacit  rtkcvitioa 
coartatacc  4T  raaT  kit.  y|a«ik|4  oa  lT.ia 
ocTOata  \*%t. 

M  wl«.     • 


■•liT|CM4l««.k 

a»i«aa  aaa 


•oiaMeiaTiaa 
af4taie  cawauMa 

'   aatTaacTiOhk  or  Mak.;«cx  4T0a«  Or  i^rMn.  a4C- 
l(  ait.  "ic^aai  af»fTl^j   iivOl"!"*  aiTHTk 
IfqiOC   •••  attMYk  aaiaiDf.  atac'ioa  W   •■  aao  Cai, 

•T  ufuTaaiua  trrtc'  ta  c^'S  aae  cri  aocl- 
T|#i  at>CT|eat. 

^I«.     a 


acot^NOaMCT  or  cwnkiaai^  t^oaTioat  la  aia> 
rkactataTt  or  aa|tOTao»lc  aooua. 
Ota  ji».  i» 


•tutariciTT 

NUT 


••wauaiaa 


TMC  •«CMaaiaa  or  .OkO  airru»iaa  ikT^  tIklCOa. 
iia  ji».  as 


Ti«aaock4tTir  oawi4«. 
n  ji». 


tok  ar  aTNOaTMCaicakiT  oikTiiaTtii 
raetaaat  araoaT. 

jlK.       I 


•cuaticirr 
ntTniat.a 

CkatTic  aaarvaTict  aCtCaacH,     cartTakklat 
tOklot  >T  HTtM  Tiarraaruack.     i*-rkuract  or  •a4ta 
■ot^caaT  au.4>4T|oa  aa  cl'Stici't.     iwjcaec  ur 
tOklO  tnkUTiOk  ikLOTiN.  01  atCi.>NtC4k  ra>ir(aTU<f 
larkucari  or  Ti>«ca4TiMC  >•  catra. 
-»  Jl*.  a* 


OA-rm 


TIC   »raLM 

aueuM  (Muataat 


lie 


tmiPt 


K 


iU 


•TMMMTIM 


-_.T«IC   oil _, 

■ueraie  rinM 


'  *<-t>T— i»i*Tic  iua'*r«i»  13  t.tc. 


«tieT«tc  vmi 
cMiu  •— T—mnM 

•>  rff**  «'■*'■•«'■  <•»•«  TO  rta  atiM  oMLS 

*•■•••  ♦••  Jl*.      T 

cucTWLms 

J^TJt?*'  ""'»*'  *'  »  e. 
vuemcM.  tmnmmwt 

lta*«fcU>TMH 

Tic<«ic«.  mcirturiaai  lurniie^  suim 
***••  *•*  jiv*  la 

«i«ti>te<t.  MM 

MLUaiLITT 

—  yy "*««•»*"   •«*.Ttl.   or  •MUCCTMkiC   Wi. 

■aUCTOtCM.    ■■TOQWH 


MM«»   »<l^  tH'TI«o«,WtlC    •*«'.T0»1   Tj'J^n 

nwttT  ijiTuiro  ot.icti  or  M^mmtI  .y.iSi. 

■w^^  0^  j|»«      0 

•OXfTMOntoiaTIC    «MIU«|W 
■UCTHle    lOHITtM 

"Mttt   l»|TUTro  M«UC»  J»  e«^«Mri  .TtTtai. 


T» 


t«**MI«TIOk   iw 


KToaa 


Lirf  tootcti  r 


'•MKa'lOa  •> 


41 


«»IUT  T»»»  r«*r«<UTM».        ••<»'■"  "'f"" 


•CKTIOM 


:t«m 
JJTSStllJ'JS.'^''^"  »•«•*»«•».  i«T(ai. 

KltllT|»tC   ItrT.   ■•,    I. 

alv.     T 


MMM    or    10   WMMTT.   PCM    Po^..    Av«t«( 

f*«  to   (ILMATTO.    oa^oloTH   jr«.    M|,1    » 

»»  «••  4aD  WirKKiu  0*  (oa. 


CAMakt  »  10  m%ftrr,  Ptu.  »o«ca>  *««<*« 
»•■■  le  ilLOatrrSi  MtOalOTH  iri.   a^ut  or 
2^!*!  *■•  '»»i''ll<<tit»  a»  (oa. 
'  •••  jiv.    a 


•«UCT«M  TWH  l«ATVU 
HSIW 


rucT«auM«T|c  i«T«aMi<ci>ct  -inrTix-cnr  •» 
■•■*••  TM  jt«.  la 


t*MWktTIOI«i 


•t|*vio.  ar  .«a^  s»  utcraitK  iCtMirMMcautt. 


oarpjwi  naajjii  a»  4  cn.i«mirtt.  tMcraoN 
«0"«aa  iTa  ^i»,    ^ 

•CLCCTMM  TVH  atara 
HLDiaa 

CMTauFTioM  o»  cucTagi>.r,MC  *M«T»i  «.artat.T 
•■■■^a*  aiM,  MO.  f. 

•»  ju.  a* 


MIC 

»»»"»cTiOK»  o»  H4t..ia«  4TOI0  at  >H»m.  a*o> 

"srsicTro^ir"* ""''  ■"  '-*  •■*  ">  •»»'- 


•«»MBtMa  aiact 

KWfaaTta  cJWbaaiaw 

h»nt*«4tr«  kt^cii  M*!*  romtit,'-  ar  ki^kaeiMk 
•"«.     a»»ic  ctaewit.     oitCHMoc  ciat«iT  «4»- 
^tawTi.    hm  HuaauaC  •aaunoM. 
*•■*••  Toi  jiK.  aa 

••WlMIMt    tMtTiaTOM 

u-ctraie  ritua 

ooraucT  a4ciukr  iMT4wt*rioi.  ..eii.f»». 
■**••  •••  ji».  la 

OICl 

Moa^d*  acrraTi    (^n  C0ftT|kju  gi,  xfTHOot 
«»  »4a«ic»Tii»  ,«  »,4».j»tixa  D>ts  H>iTixu  »o" 
T>«  »ia-  UMVM.nwt  t4rau>tok  «•  »Tl«t  4i«>  at- 
"aeroa*  <»T4ia  or  cawt^*  •«.».». 
•••aa*  tsa  jiK.  aa 

•en 

tWUTIOM 

•j»oa»  •■«  Hcuicii«>. 

'  •••  j|*«  la 


tut 


njkrtmm 


•CiacraoM  ruata 
TwraaTaawa 


—^niT'V  *•"*•■  '»«J*^«  iiioaact  tcwai  fa 

^I    VOK    IMllOnT   JlirjHOhcrl   or    t    vtMICLl 

»•  T>«  COukH  t*  4   i^tce   «i<»ioa< 

•I*  4i*.  la 


aj^ji  40«ea^i<«.  aa  04ra€irSr.«Tot-»5M 
'  an  ji,,    , 


«tg"Ca  »oa^»  HreMO^N  ri«Ta«Ta«k  ly^. 
■^  "*•  .ji».    a 


■KMiyie  c«MTia«a«aiu 


•aaTiat  eiaataBi>Ti4t.  tauaTiaaa 


•I4.<IU 

»iaH  aaTc  e»<xiaa  aiHtvjoa  o*  $il»ii« 
■ucjaonc  IM  •c'Akii*  MTTtaiit.    i»#icT  aa 
n«*M«Ti^.  paraauK,  aar^M  .'aonatiix. 

^■'^   Ml  ^|«.      T 


MUCTaOMt 

«*cu«  4aaaaaTM 

CM4a>cnaitiic  «a  4  ikO*  oi*rMa«k  aCrKla 
ee»«i4t  en.iiet»«  in««H]  u  »  xatMCTic  mto. 
■"■  **•  al».  a* 


_-T»ai.TT«» 

WLMKnitH.  CMWCTaaM 

cmc<rM<(  .V  »•«  4v«akl  MH.ia«»  i«  aaTfa- 
**  Jl«<     • 


■"•^o  »"Tii«ii(i  >aa  eMMT(««4So«cs  tucTioMici 
cauia«(NTs.    ,t.T,c4^.  ^S-iioiV."  4a£  .i^U^. 
aiaro. 
'  a«T  jiv.    « 


lU 

ftj^aar  T.«aaoti*eTaic  TMroar  U 

IcCO* 

M*  ai«.  a* 


cuMTicirr 

5«a»««i.4»tif  ow»t<a. 
"*•  ji».  as 


ic 

TMc  rLfCTao««aM(Tic  'iCkO*  o»  ciaTua  mi. 
»ai*tt»  4«ii»gTi,#(p:c  }i.44craic  H.aMi 
•"—^  —  ji«.  at 


aaiM 

*«  aancT  (^  fw>iaiii»K<iT4t,  Ti«a(a*ru<H*  at, 
tj«^«eTiyitiii  .V  cr«T.,«  cw^'IT;  tia^^iT^ 

*•••••  •••  <)l«>  la 

•cwMcnaiaua 

*^M>M  a  4«TiaoBiu 

aaaa^acM  o^  r^  aaaMtcfio*  .•«  i««u«otOhu»^ 


ceaatct  ro,  i„,  „.,,  jiirjaaakc's  or  4  vfMicLi 
'  ••»  Ji».  la 

JT«leiTT 

TIVMT 

!;!*'**'tHci»ie.t»««T4<t  a4r'*l4i.k  .vt 

n2SiTSI''lL""  "'*^'  "'»'.'    aap'T,.  »Tic«t 

twucTToa  PMCkOMCaut    C*T«T4l,.atVL|M  maaNCt. 
■•■^pa  TTa  j|»,  la 

•aiMaa  iav«ti«Tici 

'■OTKTU*    niUTMaTt 

Vftvimnr  nr  iHtanai.  iTaaii  iTir  iia  TtiriLf 
^lacati   rat4T«a»T  ea  atj.T«j  tru.'n  alTw  4e«ri.e- 

2i  w«iJt"""*'    *-*•  '^'*«-««5:^  .«ar 
a*"aa*  Ma  ji»,  |« 

•riwia 

•^•TtMtiU 

...I"**"-*'"*  **  **"''  «»€.»—  ON  rivaiMO. 
iTTic  ».o«^.tu.  o»  TN.  rjc4a. ini,.;. 

*♦•  Jl».  I* 


FiMlai«»  4i«  aikiMiat 

aaaruTiM  TatatMnTa 

rarirrivr  >»•■•«  0*  wOMaaTTi^r  c«a«o*iy  or 
R(T4L»  t*  MH|iti«  4aa^ic4TfeNa<  TiuhwtriiM  u» 
au»si4«  aaTiCLi. 

Ttt  jl<>  I* 


lac  atoKTatiT  TtiTia* 

NtkW 

liwan»ti«aT  ea  l>«a.«ac  »T4aiilTT  or  tfitli^ 
riatati   Tai.4T>«>>T  oa  a^LTO  ink**  (ITk  «cari.o- 
altaiLi  i.4fTa$  wICh  ant  t^aOLr'  '0  BfCi>« 
Mk'-<a'^SKl«a|Ma>     unjCa  thi  ■•-'kuaMU  oa  xial 

4I«    0>T«P*. 

M  .il"-   I* 


nM-GBO 


aoaM  raifkUMiixC'  4«aK«ic  atar'amoaijc  *«e  a*. 
TlnMr  >CNT4f|.w^lK< 


al«« 


AMaLTSia 

MoaT  i#  roi«lia  4^kT>l»  *~0  SMCtatL 
•  iaQ«». 
*o-4aa  aao 


jU.    I* 


••aa  atea 

cai^amnu  awaa 

uat  •»  TM.  MvoMatkU  axakOOf  ih  Tna  stubt  oa 

fLUlO-l<»TCa4CT|XN   XvUIS. 

aat  jK.    • 


•aaai 
aHii 


ia>*nt4Tn 


IITIO 


^i  oUT4»Ar»  4>o  «M|CkOl>«.  aoa  t^vcailoa 
•a  I  iai9a4«aiiOfc  19  xT0.<4rtiM  ar  aaaaxLiir 


• ia»  dT. 

a»-4>  ' 


•aiaiat  TctTt  lOaonawcti 
•uiHs  aiaaika  aia«AaTaM 


aott  ait>ii«  ''4aii«t  Test  aia^i. 
la*  Ji«.  la 


•aiaaioN  iKuTaeMs 
MUCLtaa  acacT|0i« 

etLCU(.4Ttw»  oa  ais«la'<  aaojuCT  oMcaTM  aao 

0CC4T. 

aia  ji<>  ao 


•»IMl«a  aaaewCTs 


c«uM.4iia>.k  aa  'is«u<  aaooiXT  aac*T><  *•« 
occat. 

aaa  <u.  ae 


•MiauMcT  xTtaa 

tLattaoHaaacTic  aaontarua 

aaN«(.*TiOk  na  roatia*  atsi4aCH  ea  4  itvici 
aa*|i>«  Bttra»i«i4iio«  j»  coat  MtowrVT  ragata- 
Tus'iN  Tt«.  af«4ai<(TU4ridx  a«<«ctss  u,o^ 

MSIS   ST>«#TaiC   OCbt*  CLO't    TO   4  LI"IT|Nk 

SIS  Looa. 

I  Jl«>    iS 


T  mooujitiom 
Tta  svsTiaa 

tliCT»»C4tH(~s  »oa  .laaoaat  "ca/ra  TeLt««TaT 
STsrfa  •OHaoaaaTs  or  aiaoTt««4»  •ooclS  as  i*s» 


aas 


laaa 


•kilkT  HUkTlakKm 


o«al-IOMU4Tie«  la  'L*>«S. 

oT*  -tf*'  n 


•atiOHT  e«aT«iL  aTtnao 

eawiaic  auieaMcc 


>'ic*'>a4»r  cww«4i«  k<l0a<iC(  s'sr(a> 
oataaTinaS  4i<4t.TSIk. 

vaa  ji«*  !• 


•aviOHT  caaTaoL  attTtat 


4ia  *o*cr  rkfWT  ce^Taok  »h,  f\.itM  ois^at 
ikTioaaviOa  a«b««Aa. 

•e  jH.    I 


•aklOHT  iasT«tf««T« 
acccrraaikiTT 

4ia  •oacr  rktw<i  ca<Tax  aao  atia*^  stsaLar 
|MTiaa«T|aai  aauaaaa. 

M  ^l>.     I 


•atoaTS 
LatMMlM 

InaarT  acoMTiea  atrMOO  aoa  <ioa  bMXC"l*« 
•MToe*  STauCTgacsi   laaLaTaacI  'usmIOh.. 

•as  Jit'  )i 


•auiie  OTiMMic  aaaasoTua 


aacoiCTioa  wa  Loa  aMakirT  aatLIKa  wlota 

Til  Jl«.      • 


toaeuCTea  otvicc* 

acMA.'Tk  roa  «l..M(a.oaot.a  «»aactB«  aat- 

T  "ULTiaviras. 
aia  ji»-    a 


0  acTac* 

_  CSS  ata<«Ti    xvckjaatnT  or  ao<4<c«.o 
T-^aT  Llacto  aCTt,.  atacata'Tivt  r^x.  ctux 
»iu"-"»acu*r  cr.x» 
asi  jH-    1 


aallMTioa 

LfTaOT  i^acaacH  o<  jCT  auai  cuataMi  <aTlOhi 
T  4ccioa>^s.  (m^inc  fi^mrojti'  Fjtt.  aaaa 
Tiofcsi  ixTtaaAL  T4«»  coa'osieM  t«4Ct')  ro 

IxahTS    Ik  TMt   'Uit. 

jl>.  la 


actors 
aLkOTt 

aHCMWtMM  k»  »«4:«i  •eu«'4aY  n4«9cai>«  l» 
ta^  Tt-^KtTUM  •.«•!  ••41  'ttH  ttavoai'^  ru4 
EtCk   Siaucimt   laTiaacTkkkf   COxacw""-)  nI**. 
MaukTs  su«acsi  TH«T  H4ao(«<>ia  is  oot  re 
ICI  olSToanoaS  •••icm  aaist  »ao»  Tt<t  agaaa- 
I  ea  4  »«•«  ronpkli. 

oai  Ji»'  I' 


a«ai«<««aaT 

oa4%TiaM  acacaacM 

a4TiaNak  aaaiw  .s  4  Tcc^^iout  ».4a  tmc 
oa   4  f«vt.loai<U  4C<>«I«T. 

jK.  sa 


••as  atea 
aiaca 

Tl«  rdSTtKP   ea   iM.T    acSM.4a|TT    U   4 
•OutAaav  una  tn  iMTC^aak  aaea>  ta  COMtrtijMSi 
Ta*ikSk4TiOM  or  ■usstaa  aarickl. 
on  jw*  n 


••as  avoa 

TMMULINT  OOUMOaaT   kaW 

tuaaukSnT  aeiMOaar  ..arta  la  •  ms  r^at  alTH 

HC*T  TasMPta  a««  4  aa«NeTk  am^Ca  PlfrtaCmT 
paoa  UklTT. 

ra*  ji««    a 


eOMMusiKX  ataa 

4N4i.tsu  or  TMtaHtL  aovMOaaf  L4Tca  m  cg^ 
aatuiakt  aas  ri.oa. 

aia  rfiv<    a 


MttT  TaaKSai.*  oa  aii^c  SgaOki?   la  k|guie»« 
Tao  ji«>  as 


waT  Taaaaaia 

Cxai*|aiM14k  INvCSTiaanOM  jr  Skia  awi  TCa- 
acaaTuar  juM>  |n  4  r^Oa  oa  a4a(>ico  *!«  4auui<0 
*  sOkiD  aacLt 

osa  ■'!«•  as 


aanciuTaas 


ca 

luacacoMHKitM*  ■aa.^T  •«sc4*c><  4ne 
aaakiC4Tt«a  to  <»•  aoasa  atxcaaTaasi   lartai" 
scinrrirtc  atn,  no.  i. 
ao-ao*  aaa  ji«>    t 


PMOTnacoLOOT  oa  thc  sanaaa  oascar. 

laa  ji«>    a 


•avulO  oraaaic 

CavtT4T|«M 


TIM 


>iNi«t  ktaaix  C4viti(i  a««4TH  a  »akf  Sw«aaCf 
4aakic4Ti0h  TO  n«  FkT|X4ri(M  a*  Tx  v<4ac  sa 
C4iiiTiit  at>ii«<  yckTiL.Tfo  HTOa^aoii  aiMS  tao 
l»  »«»  r4kCUk4M0N  0»  jeaM4Sw. 
•T«  df«.      t 


•akuio  njm 

4iakTSU  o>  "ass  rft.Nsaka  aa<>cusbs  aako  oa 
coaccat*  oa   iMaaaMAsi  r  jaaokturt.  ~ 
aa  »»i  Ta*  .^i*-  a* 


•atuio  ak«* 

»«k«CITT 

4aakicaTiak  na  4  ji*eacri  vtiociT*  ><0'<«k  To 
Tt«  ookTI^Mt  keuailDM  l«  SNCan  akOa* 
IT  j|«.     a 


•akuoacaccNCt 

T>«  •latTick  sa  faciaca  aeiNMTion  la  akxIO 
atoui  riMai  ik^MNieak  atai, 
•TT  jH.      * 


acianc  ■*<«• 

STaucTMuu.  (pTokoaT  ga  egwriMriiTak  saca  aaoa 
saisnic  aavrs. 

aaa  jt<>    a 


iciets 

IC  CI 

aaTiaaCTcaui  *CT|0«  oa  somi  •••suasr I  tvtco 
rraioiMF  otaivaTivtsi   taawSkaTinii  or  Misvua 
aariCkC. 

gl«>  la 


<Tik«T|g"<  (oaCc'Tgak  Oc'iao  "M  lata*- 
ust  na  4  oiac:Tie<»«k.  auetcaa  aadl4Tioa 

I'M. 

It*  Jl»>  M 


a^kasa  TUTlua 

iccMaNieai.  aaeamTin 


"ItM  sTaraaTH  acass  aiacasi  *Nakua*cc  oa 
aeiSTuta  on  tx  ca'rcTi«c  »raiii«rH  ea  t.akass 
atacasi   TCNSKi  tcsts  .t  liouIo  N|TaOw<<  rt«^f)it' 
Tuac ■  (rrtcTS  ga  klT-«l.<"  4kJKi<a'«  Mruaiic  it 
cTxa  ox  siNkki  aisc*  .rataaTx. 
r?  glK.   la 


•laautioM 


l»Tf  saNSITIiailo"  •»  »''S0arl|g»  or 
aae  4aT|tw)|t<  l«  »iTa^.     aHit*ovt«« 

!••       TlT4lk)S    Tgila.       4<fTl0«4kag"lk« 

TOT  gf«>  la 

'Tiaa  cacaaiciiaia 


sTiMTiu".  ceacargak  e(<l*a  aiw  oa^aa> 
uac  ea  4  oiac:Ti0a4k  aucicaa  a«ji,TiaM 


ji».  a» 


tmi  •ccnaaika  oa  Mk.s  oiaavt>oM  iktu  sikiCOM. 
lia         jl«.  >s 


atnaiM  aTaucTuau  iMtTacuocTi 

CCaJTIClTT 

rkas^lC  aK0»«aT|cs  ^ctcaac".     carataCLlat 
accliis  4T  HtiM  Ti""raaruacs.     i>«kuc*ca  aa  oaaia 
•0u4OaaY  au.4i4T|oa  sa  [Lksric|YT.     Ii^kcaet  a* 
sOkio  snLUTTO^  4kL(>Tia<  a>i  "CCM'aicak  aaiacarua. 
iMrkuCM-e  or  Ti-^taaHMt  ft  cat»a. 
M  ji«.  as 


4»|TT 


•ruMoiau 
caaTLii  c 


Ktroa'wn.aMic  tracer*  aaoouca^  tT  >W*C  aicaw- 
aavlr  oisCM4a<i(»< 

rr  gi<.    a 


"aaiNC  aaaviatTar  ratN  aiaca^rt. 
ISO  jt«.     I 


xltM  (NtafcT  MUUttS.     au«k*T4iin  4<c  seal- 
oua»T|i4riva  razors  'O*  |><IC  s*agiTwac  jr 
C>^0«lk«    Tkl'igmioc   iiTm  bCals  4C|r>a  *oc"  4S 


a«aa  Api 


or  STTKa 

*ak  rcoa  e«ra  a  aOuv  ar  ai*nkWTl«i.  ar  a* 


■oaow  auaaeaT  louiaacaT 
ouieco  >iMikisi4ia.T0i4i«i 


mtiNCCaiMa  "ara  roa  aaotwc  Maao"T 


ttmm»y. 


Ml.  la 


r*CSl 


*■«  acM.  mtanuTt  imT.Lt.tJ  csut*i«iiT  .  .mu' 


MMM  atMKC  MWLt 

■urraieM,  •«?«•*« 

MtLVTICM.   turn*,   f    TUMSKmT   RIMIU 


■iMiu»um>T«iAiat 


oirrt««  TUT* 


tec  I 


■biMiiin  tMLTtis  aoMTi  «i*Tik4Tia«  im  eoet 
It*  Jl».  11 


l>tMlU»4l 


'*c*> 


lL«cT«*-i*rrt.>«ca(ac<  rur  fcm  rs«  «».ijm 

ottMucT  »MK*«r  i*cT*tA4ri«a  »*ciliTt. 
ji».  la 


■iMUftiiwrta 

uirraieM,  wt««m 

accTMMtMTic  muaMMCaet  MCASMwmir  ok 

*•«  nt-9   *tL«t   ■lie^U,*l»»  tTtTia. 

M  ji».  la 


■lUacttiMrM 


act 


*cc(*T<Met  Rr*uiii(N(>irt  »o«  tM.  r«u»f«TT 

«•   «K4t.    «»Wl«T)f     |a«T«U.t»    t«Ut»«tNt    .    .IMUT 

vn  ju.  11 


MIKB  MIMIkUiau 
LMMhiiM  *iti» 


ji».  la 


■tknaav  wwimbkmt* 


"-.eovea*««  aootr  wimiclci. 
•ai  ji«.  IT 


■■MiOM  ■iMiu*iMi»*ct>r*.Mw*cri 
wuma  «T«itiw 

— ITta    IMT4U^T.M.  ^  ^   ""^ 

•T  div.  la 


■•••  •»•  ,4iii.  la 


CTIM  , 

<MT*«ction*  o»  >m.jn.H  4To««  tT  <vr«»n.  *4o- 
•e»t«.  'aeiMunc  ac4cTi.Mt  i>«veLviN«  i«fi<n. 
lODloc  urn  rniwr^.  aaoMiM.  *c*cTie«  ur  •*  amo  chj. 
•Wa"****  «ituTi»iuii  irpter  i«  c-*  41*  c«^  4001- 


«>al««  'HLM.     TtUinMT  T>«t«««.p  ktirn. 
»t««l»t»«iT  naitMoce  trtirr*.     crnerk  i^  cgw. 
TiMMUt   4W   IkTraniTTt^T   <«>|M.      KT4V4.44W 

2'5.?.'^."***'*'-     •««»'0>.P«ie4k  rt«i<«*. 

Wk«TION*   afTMni    4U)ljM4«S    4<^     IHJUBT    MTINW 

••■••a  »•*  ji».  I* 


UT 

riait 


X4T    TB*M4«4>   0»    »l|lt    auHOkC*     IM    klMtO* 

*••  'ta  ji».  as 


IWUTflM* 


THi  >iunMcr  a*  hut  a(aw.4*iTT  ii.  4 

*y*y^  i****  "•  l-nHHu.  >mitmtm  NmitiiMi 

T«M*L4TteN  W    •uSkU*   4»tlCLt. 


niMCT4aT   4' 

•«4K*«j»«.i»  Of  NT*..*<Ci.Kir«  lT4«Mritt< 

'Jill   •*1I    ™*»»«a    I"   »l<»«.4Tt-   VfM)»|tl 

"*^«     WIT  r4riciTT.    a-oe*  Ti'at  »4k«'<c 


*>• 


>«4T  ■«aiM»>«tiTa. 


it 
TMuar 


atMniM  c»«icT«  ar  aaiac  o*  T«  •4T. 


TMtO»T    V 

m 


ji»>  a* 


j|<.  a* 


•••4T  «(iiT4wr  i«TMJ  a  4«x«n 
coMaaiaa 

••  "at  •••  jiv.  IT 

,.  "■«»•  ca"aaiio^:ft»£«m«  CM4«4CTk«iirici  » 

:ii2m'»SS.*'^''  ••» '-  •"  '^  -«-* 

M  ^l».    IT 


laT  aUllTtMT  l«T4k«  »  4IX«T« 

aawarioM 


■laarioM 

m  ii«Ciiinti«T4(.  »iujr  af  ixi  r4CTOi.»  cOKTaot.' 
LIM  Ti»  (r*tcit«(4CM  8»  HiaM-TciwrHiruiit 
»5oneTH(t  eutuitu  »o*  timmti'i     ti>T4*xirrusi' 
•■  nawar  <»yi^it-tT^'mi*L  ftlutt  fn  tac4«. 
*yy_OW»l«*  0»l««   »H  SHWTH. 
rflV*    IT 


iT  auitT««T  i«Tic«  a  44xaT» 


••M'HTta*. 


ITaMkTtaM  MIOT 

VMio*T  gr  tT4aM4Tia«>#ai>iT  ■^4T  T«4i>*rtii  i«  4 

nMT|4u.T    lOMIiro  OUTjMIC   %At. 

1  »«J  ji«.  as 


«M4T   T1l4M*t« 

TuaauuNT  aouHOAar  uvta 

TV««W.UiT  •gia«4«r  ,.4Tt<i   in  >  •«$  f^»,  .ith 
i<t*T  T44<iiFtR  4ND  4  »««iiorw  «m>m  eUn«t<>T 

>  vaa  ai«.    • 


uriai 

tutTaaii 


NT   H(4TCa. 

ava  ^i*.    a 


Iklifi 

4  a»«cTiie*eg»ie  fruuT  m  accMaiMTiav  i« 

•«klWM   •CAtM. 

•a  «■•  aia  ji».  a* 


•HtLlt^l 


U.ra4>«ic  •vt.oiMa  j»  wriuc^aaT  •iil4<.s  4i« 
jttOTii  mrLinTMkr  l«*tsriur<ON  cItm  •e«e*- 
'•ae*  paoawtitim  4>^ico  ro  i#»t  wkriM  i» 

••  ji».  a* 


laT  acaitTaiiT  puariea 
i*int«ait  iei«aiaTaTi 

STNTMCtis  or  MM4.>rta  stuuctuhj  ►u.»«^«tl- 
(Tica-ttLOu**  ■t.ocK  Cj»i)t.»>ie»».     f>ocn«*t. 
tTkTwais  0*  «>«>-eHTj«»iroia>«iiTLfTM<. 


IC« 

«TaT«4P»ii*  or  MikiiM  *•«  HvaMMo  sjhin* 
watt.  4  cmM>«4ito«  a*  iMTit»  awt  Mr4««ci>i 
c«m«trig«  (»  ■«TH4«>,>  C4*M«  omiut  .iw 

tll^f  rLUW*0C4*a0l>Si    r«4«»|>«  >tCtMk|>M. 


n.nm 
viacMiTT 

T»«  vticeaii*  a»  4a.0w-MCi.lu>  niiltMft. 


eaaca 

aMaaiNa 

M-CU-at    4M<    44-Ci/-«a    M4i|«lt    4bkU««    •«> 
a^AIINt    TM.NI^    HOXT^OWl    t4>««ICH    "ArKUL* 
4T    T|l<»*441ullt»    UI«Of«     1100   ». 

aw  ji».  t* 


iau4T|0M* 


0»   »«4T   tK-UHtt    IN  »MI0US   aoOftk. 

>  di*.  a* 


1»«  (lUTtNCr  0»  *.T  <«auL4>irT   u  « 
•MCAav   L4»»a    IN   INTt4<l4l.   •DOaltN  r«lMlTIUM»i 

T«*kac4Ttok  or  ■ua»i4N  4«ticu. 
8»»        ji^,   a* 


(■aiai<«.Ni4L  iN«c»Ti«4riON  or  *i.i'  4N3  rti»- 

*t«*TUW    JUi»    |N  4   r\.Ot   or  «4atr|t0   4U    4aguN0 
4   tCLIo    ■4U.. 

aaa  ^i*.  n 


UMMaa  MuM4«v  tan* 

t«4T    t«CH4NV     IN    T«^    I.WIIN4*    lOumtfrr    L«TC« 

owina  »i.o»  4*buw  4  t.<in  >>.»Tf  (irx  ii,tri«N«L 

WAT    lOuaeil     TNUtSCATIjN    3r    KUt<l|4M    4«I|(,^. 

"—'-I  oJa  ji».  n 


WAIUWHCOT 

4«MtV$I»    4MI    H(4aua4«C<IT    Of    HC4T    Tt.*Nina 

'ao»  4  eTt.i>««ie4L  Tuat  to  kiawio  in  cn9ii^i.o«. 
*■-—  Mt  jW.  a4 


ICaT   CICM4<««    IN  T>^   MOKCMInT   OT   4  Jli»tas( 

WBIUN  IN  rtPia. 

>  osa  ji«.  It 


tMiNuaiNa 
n.i«NT  eoMTiML  artTiaa 

41*  voNcr  rki«MT  :o.<TiUk  44«  aciwn  sivlat 

INTfi«4TtON    n.0MAN. 

to  jH,      I 


•MVMio  aeeacT  waaiLuwTa 
caMutTiaa 


HTMTO  c(«Nw>rig«i  mmtacc  N'aatskigN  naTm 

41    ruNCTICN*    C*     T|M(    4.0     UI4L    'IITaNCa.    r«g>    TNT 
*40IUf    va    TINf    n«T4    »l(t|«.a    f,r»    r\.t>|*|.4>S 
CO<«USTIOM>     T|H«V«4Tullc    aC4tuat«tNT. 

U  jl«.    10 


•M«aiiau.ic  fLuiea 
njiaaieca 

tTNii«*ii  o»  n.uM|.arfa>  Suiruii-4«>iT«i«i«»< 
'•at-«a»i»t»NT  "ttMUKLie  'kJiot.    tinor«M  ctLt. 

rUiaaiN4TI0M4l     >kUU»l>UTiaNl    aiTH   NTTmXIC 

rLuORio*. 

aa«  .ii».  i< 


aMTOMavklc  rLuiea 
anmcaia  ie««iittTari 

>ci  'i%-«t4ttT4NT  iTdtuuLic  ruifBa  <«aco 
rmeaiNATCtf  Mi«.nw.:o,T4iNiN«  'ot^outmit,  »rn 

TMaSIS    4N0  («4LI>4T|e<l. 

•I*  jl¥.      4 


•M««aau.ie  artTCM 

uu  nr  TW  M*o*4uLl.  aiuloct   in  t«i  «rwT  tf 
rLUID-l<iTt«4C1|(<N   MVlClt. 

a«T  ji«.    t 


•HVOMAULie  STaTCN* 
Aiaourr 

a(H4*Cn  i>.vr>Ti«4T|0«  Of  waAuktc  •••.•ation 

COMCtrTVl    u>.>44l'*L>    **jl4C*t   *i>r.    hO.    II    jtsIkn 
Cf    4   V44I4M.I    UrLl«(4r    P\».Hf  t^    »LC«   .c««4Tga 

roa  MTD44IA.IC  cvTaec  arsTtNt  i-  4|ikiu>t. 

4T«  jW.      1 


tea 


>nraaM>ni4M|C  f  «T.  mtouttr  av  ^WM  nICNtf-' 

•4«t    0IKH4*««k. 

*«T  jH.      • 


UttfT    MTBlATION   NflMOO  *0*    *I01    kAUNCNI** 
rONftOk    tTk>.CTU«ttl    IWLATAlIca   'USMlSli. 

*aa  ji\i,  11 


•laHiXATiaN  PWrCMTiAka 
aPTieat.  aHALTti* 

atsoacn  iNv'triaATiON  aiBtc^u  tu»««3  <>• 

TIkCINb    Tl«   UM*UL   •4N.(    OT    TM(   U.CC t«aN4aNrriC 

•Ta  jtt.  to 


■ica 

Man*  taaiiwaiHa 

•4T<^HATIC4fc.    I«IHM«    »»    C4i,''Jk4Tlk«    txl* 
KUU.    roSMt    e*    urcatAUj    •4vC-«4<'INt   *C»ltT4NU> 

jIv.     « 


•iwi^twkt  aTaucTiMca 


caraacatcs 

caTOTaA^viNN  or  iVkiiM  ano  Mvoaoct*  i  MiNt 
ae  oca.  ■  c<)*o4MMit>i  or  itnyof  t*  kiT^oaiNi 
ccMXNAtTioN  or  i«iH4>hi  CAaae*  oiotica  ins 
tl>^.a  >i.ua>bc4N«0Nti  r*4«rtNa  •tCH4N|4<(. 
••  JK.  as 


4TM0s»«ai  X<siTr  oaT'iNio  rite-* 

l^dH    '«4k    «*SU«NCNT«. 
TM  Jl«.      • 


•laan  4LL0VS 
aiTaoacN 


TMl    «OLt#lL|TT    0»    C^O^JUN    N'TBIO*    |N  " 
ALMV    laONI     l»(|M-CM*ON|tM-«ITao)>CN    AbC«r^. 
Sa«  JlV<     IT 


tOV'AMTItr    SIlOT    or    ?•«     ■•'TIIANAykt.    AcNOSWL 
P»    or    V4CC'M4TI3N    4MINST     INTLUlK^t.       TMI 

'NUiiT  ff  TMt  iNri.a(NZ4  »4crt»«s  ogaika 
TMcla^ansok  xtmoo  e*  imhunU4t>on, 

•IT  j|*.    14 


•jtT  tmtm  Noiac 
oai^iaa 

Noisr  eoMiaoL  sitOT  ron  4i«c>4'T  mmi<«  tut 
cau-t  •NO  kaouw<  »un  I*'  MmtCk*oa». 
a*  ji«.  IT 


Aiiau 

4#r4A4Tws  roN  a(4«ft.Ti«i  •Aa'awa  mjn30i» 
Aaioa,  «tTH«o>  19  nw»4«i<Nt  iont  su-Acrta  4iio«.« 

i4{foc4  or  fiooiw  roT4itl>j"-  c'lciu".  traoN- 
Tlu*<   i.r40i   4^i^^«^NlM■l. 

Tia  jt^.     a 


•IWDAim  orricA*.  •fSTtaa 
kiMMi  srsTcna 


•JtT  NiaiH*  rtOB 

41I4U.T  (rw«T«ie  rkM 


4  aw^KCT  or  ivTHwa  ra«  otn.>ic  i'kic> 
lotimrTCATiok  4(«  nac4aeH  in  "meat  caHtaaMti 
riN*.  NrreMT. 
••-I*  aii 


T«4N«rc«  r»tirtsa  l*  4  raci  ijcti  lunuLtNT 

aOuKMar   L4TI*. 

M  4U«      • 


jti,  a* 


•MTvcariHi  iTWCTwai 
erricAL  AHALTai* 

erTi<r4L  *N4L*tl4  jr  Mrr^arikr  a4*Wk4Nc(»  in 

4Lk4LI     V4r»«4. 

a«a  ^n.  as 


■inrtaiawie  *\jm 


•liraAitt  ■AolATiaM 

atci^iaM 


ML'iCNcr  or  NUNC40WS  ■>.4«  i."*s  m>  r«(  4»> 
Murjrkiart  or  r   irccTa4^  «4no.     iNr«4N(^ 
tnc)rio«earv. 
ao-aM  iti  jiv.  a* 


•jot   AMALTSIS 

NAiNTCMAMCt  acKaanWk 

rtas^NNLL  rk'NHiKi  iNro«<4T|fN  or  ixC  aiao 
•urrt*  1404  ert*4Tga  4i  aATtLLin  tt^t  st4Tiom. 
Taa  ji».  io 


Kta^wa  Moirs  e»  a^vokwTiON  HA«i«h  nini>m< 
TOTAi.  044a  tT  NvrCksoMit  a^tos. 
aaa  jiv.    • 


le  aiM 

4    eiNT«|rwk4l    MT*ta«ONlC    alN^    Tul#%t.    VACIkllT 

roa  iN««STia4T|k«  trrtcTs  or  int^tu  on  •ak4Tin^ 
aooits. 

aar  jtt,  \t 


■mnaiawit  aiw  Tiaa^Li 


aAolATian 


■4UaU«Cl«NT    or    ATIU.AII    l<ir*A>U    »4(,|4TISM. 

TIT  jh.    a 


rk"C''CT  or  wMcao^  i»*  ,.tm%  *t>  t-*  4»> 
kNCf  «r  4  <rcCT*4^  *4MS.     fNriuNi,^ 
osconr. 
1*1  ji«.  as 


ii«fi  or  mrrasoNic  riNO  tun^ci.  r4ciL|Tits  in 

IX    UNITCO  ST4trS  4W  rMCI*  C4*>«lklTuS. 

••>  Jl«.    SO 


•iat«Tiric4Tiaa  sTtTta* 

■4TTCMATICAI.   NOMt.* 

4   St^MT   ur   tTnOoa  ro«  0TH4-IC    STSTt< 

i0(kTirie4Ti0k  iNO  •tSk4aCM  Ik  •<*tic4l  c^N.aa.M.d 

riN4l.    AvrOKT. 

ail  jiv.  a* 


•iHAait 

OlSTtDTiaM 

•astmuTiok  or  4TN04»MC«iC4kiT  «iaTwaTtu 
■Mac*.     MiMrk«s  arroaT. 

OT)  Jl».     « 


MCCMMI* 

STw  or  Miit4i.  No«>»«M.oaic  rwNSAa  it  4CiiTt 
MNAc  Tuau.4«  t^caesia. 

aas  jiv<  I* 


aW,T*T«OM 

ilOTM 


IV4KMMNT  or  i>«  racMCNCT  ST4ali.iT*  ttt 
4kALTSi4  or  Tha  ratauKr  »*cct*ijm  o*  a  ao  ac 

ALTSniON. 

t»  jt»,    a 


^AIiaCf«NT4    or    rkA«aAJ(T    T(>»ia4Tk««.. 

a*T         jtt,   as 


asLTtraaNs 

ratautacT  iHirt 

•«4»uaCMrNT    <V    iMt    rAtajCNCT    Sr4»lklTv    anb 

ANALTSia  or  Tki  r«toj(«c*  »»tCT*u«  rr  A  AO  ac 

■LTSTaON. 

M  ji«>    a 


SnlNA    NNOkAAN.       A    CONTVITtA    W>Oa»A<l     IS    Ht- 
tO   aMICM  knaOS   IMi   caaTlNTt   or   a  a*tCIAU.> 

?IP  s-cavti  'Area  tatc  to  tx  mjmnt  ur  TMt 


roaruTf  A  r«e«iA.<  STaTtMA  nanua,,. 


1T«T 

wawTie  riikoa 

Tl«OACT|rAL    •NO    (ar,.a|NtNTAk    INvrkTIStTIONa 

or  xieanaavf   tu^j  S{I>|nS  tum  Nvrkc»«rkTS 
Ctrtoki  ar   lO  xriAmnia  rCA>  ra'iA.  4vt<4«c 
rOM*   SP   >IU>*att>>    iA^OrljTM   y>l,    MlaS   Or 
»  ea>  tNO  rrririCNCU*  or  aoa, 
Bi  .<lv.     a 


jl«.  SO 


ainwniTT 

TCST  m 


A  co*^AiuTi>r  STMT  or  tmc  i'TAamawu.  aaaoMM. 

■«T««OS    or    V4CCIN4TI0N    4&4INST    tarLUUM4.       Th( 

a(4(ToarNiciTv  or  it*  iNrkdCNa4  «4crlMS  eu*iN» 
T(«  4caAS«.  ■ai>«o  or  iH*«U4TTot>. 
A»i>aM  BIT  Jin.  i» 


•|i«Tai4<NTATiaa 
DcaiM 

lMi<AC4Mei4l    4N3    |Nia4V4KUk**    akWOU    X^SSUN* 
•CAlMf«CNT    UTlliXlNi    4     r<4<<SCu'(4    t'Hirl¥t    4l 
T««    f^US    UT    •t.4SU(<fNt<r|     1NT«4''4II0IAC    SkOOO 

ISM**  TkANsoictai  riNAk  acra>T. 
•la        .<iv.  14 


aKLTSTnow 

M*TI«ll4Tie4t.   MtCelCTtOa 

tOnt-Ktb  AkT<T«ON   SIIMT.      *l<OMATOa   StiN 

roa>HA.A.    NUH(kic4k  comtutatiom*.     ikrikiTi. 
aCAC  MucTlur  1><0AT,     LAaaC-Si'NAk  0|»c  NonCk 

T>«.OaT.        ST4T|aT|C4L    N-CMANtCAk    rO*>UL4r|OM. 

INTINIT*  aitH  nroCk  aliM  riiCNOi^N0l.eatC*t 

kosais. 

ju.    a 


•|MaTM4l|NTATiaM 

STA*tiiKe  ruTre—a 


•I 


4»-Im 


,aiMC    M4v|i«TNT   r.OM    AiaCKATT. 

i*a  jiv.    a 


•Acnxua  AMMueia 

iTu^tfS  er  k<N«  ■•#^ut<«l»  jr  |i«Wkir<TieK 

4NU    >|at<Ltkrt    i«*14k(lN»>lt    JN    Tm*    rATHO,rfM(k|s 
or    *ACII.kUt    41.1.414:11.        INHUNI^.TIOK     l'<'4t>Uk 
THA    S»ONC   uOM    rtauIUj    T}  (STt>ktAH   riSCAkCf 
t«TfW)s    T««    TIMT   or    XaTm.    4ND  I  0*t»k   INf    Kadi. 

N4k  ceNCC>na4Ti'«i  in  Tat  ikoae. 
•a  ji*.    1 


•iwacT  tMaoi 

IMr4CT   4T    INTtatOUTf    rCkacT'ltS    laVqkrlNN 

caMT4eT  ruNuiiA'ai. 

•NT  aH.   a* 


a«kr*T«aMa 

TtST  raelklTiis 

SUrta'-*0«ta   HkTkTKO..    TJaC-T(«T   rAk|klTT> 

a-ioai  ouaaTtMkT  airT.  no.  «. 
jH,     a 


aiMTttMttB  CiacuITt 
McaMas  ciacuiTs 


iNVCkTib4«iOk  re  x<u.or  »  ,u>  >  .a4S- 
Aaa  rkA*«a.  M(a«cTie.  I'TtarATAO  ci*cuit 
ro*  Ho«/MTiNS  a.  .iio-ia^H  sauAa*  "icao- 

•*ri*s. 

*•!  ji«.    a 


a  laccHaaiMi 

TM  tuT'-flr.i>uaA«i.  i«TCar(»(NCf  A«4kTkls  w 

rN/ri  n.4Tk4(k  ■«N|T3a>  4«  at*!    tina  iv9<iirM 


•I 


taaiNcckiNb  haTa  roa  xiMUNB  «>ore»T 
(auir>«NT. 
«B  lai  as*  jii.  It 


a  li«aT  lAkNAVl  BAT  laa 


KA  AklNNKtNT  or  iak.*Ti*k  rk<Tro*«s. 
ta  jl«.  i« 


jU.  la 


t4  NtCMOtVNPN  ur  SaAM  «Ou><-A»T  Hv,iH*l>iN  I"  aCAaCK* 


TNI 
T»<1 

Tl« 
kATTlfa 


auMMToav  nuirwMT 
aaaviivTaic  *«*i.Ttit 

ecviLomrkT  or  NON-.<csTiiucT|vt  aM<iric 
nKavitt  aCAiua|M(  tojIiMHiT  !**•  eriNk  naoIaTIOn 

Tfc>a»l«ut. 

Alt  jii'  ae 


auwinsTce  HaSTus 
TMiowat* 

trrtrrs  er  thicawSa  o<<  rm  -UMaHicai  amo 
rMTSiCAL  r«ionkT|fs  or  riKaniciNrorciu  *kA«Tlc 
kAMiNAT'S  ro*  bri^SdaacasiNU  "TiaNAk  r*AS*uM( 
vtsacLs. 

M  Jl«.     14 


1  ST  TANr(«4rukr  a.nm  h4S  'Uh  t-^m.-mt"  'g* 

fCk     STAUCtnW     MTcAaeTAkkl'    CO'*Co">''    aliA. 
SUkTA    kuaAClt    Ta.T    aAAOlK'Na    I*  JUC    TX 

olkTOMi'ONk  aaica  .aisc  r«0«  1m(  rjmit- 

A    W-O    'ONTklA. 

•ai  jiK.  IT 


ocaiM 

INVtATIkATIOk  or  kAaCM  «C4M  raoSS'SkCTluN 
alTk    Kt»rCCT    Tb    INTtNStTT    4N0    T>NCI    UuiaTtNLT 

tn  ai»T.  "0.  >. 
aaa  .<iv.  IS 


:tnu 


I4«H  *•«■   VtCllXaTiM  MOM*    la  !.•»%**. 

~  II*  jl«>  «• 


■tklTMT   HWta(nC«TS 

•4M  Mt  jlK.   tr 


■Muxi'  ««Mian  iM«MMc(i 

WCCtriCATIMI 

*CCt>TMCt   MWI'ICaTI*!  ro«  TMl  k«ii|«| 
UtWM  wCMICkl. 

*^«ai  vM  ji*«  la 


~«TfON  Loor  MMJ  ja  rit»lo^M()i|C«. 

MonutM. 

Til  Jl».    10 


•kMMtn 


viaaiTiaN  4iiH.T»i»  g«  im  •»«m.i?t  a*  i.i«ui* 


(■•  tnn 


i»>i«j*  ■iMtniua  iiaiaraiiMttkiTT  MSta^u 
m^mn  «•.  3  *o«  na  *>. 


•ttniauTiw 

AMMIkl 

iMO"t«itme  i.aMi««  ca(r»ici*«T»  »•>/«  imoc« 


•bMisTica 


MT»tt«tSI»    tTMvraiC    CrCkU    Cl«*C    TF    .    LI"ITI<M 

MvtTiaf <lt  Leo». 

M  4l«.   M 


COalllc   m.l*C4»*    |l«(«Ma    IM  4   «MHl1|C   rifkO* 
l»  Jl».  M 


TIC  wtmtitt 
HnicawucTaM 

H«K'*T|>lLlTT     IN    lc"ieJ«Ol>C'0«».       »*»««. 

■VMuMMCMl*.     >«*|«*T|0«  or  \<^  ii««^ilc  noxinr 
*»m.lC*aCt   TS  C«Ul<IM«*   0*    «■»   >«IW>T. 
IM  ^Iv.      • 


Tw  ■iTTi*  rak.L«>io  •^r.^ao.    aic^oKavu  i**u««- 
Tio*  or  r(M»*<wiii:  ■•4rr(.««t.     rt«i  **»M«rj». 

■celt   'OM    TMl    'OLt.Oia*i.    ULUTim   0*    faO^   ^IM. 
»l  ^\1.    IT 


■•TIIIM  M»n.T  «R.1CIC*  vaa  M«*lca-t.m 

KUITS, 


jl«<  It 


caMvuTitM*  atiMC^  MH  ii«TtaM  ««  m- 
n*«loa  •«TT»«K», 

Mi^W  T*l  Jl«.    M 


MAMS 


*TMi  w«i*acM 


M«IMUeniC   MTtfllM  ti.IT   rUMTllM  M0 
UltVTM  Mn«aii   rPt«K*«l. 

Jf*.    • 


Wi   'muT    u>    Tt«3«..T|CM.    »r*CM   (OaCtMl**- 

Tiak  r*rroi><  an^  lm)I««  «*Tt(  ar  a«-  .t(  t^ 

-l«»   e     •«€    ••r»»l»TlO    »jK     lolIM    'rtlkCtlt    STTCL* 

MjN  •!,  MP  «««ce  jcr.iaoo  i»«rT  iwl|>i4i^. 
«•  Ml   T»l  a|«.    IT 


•WWItaart 

•HTMCt* 


BCS|««  P*Mlr*Tiem  «iio  Cv*4.u<Tian  y  <lc*0- 

•*«(    TtriMIOMk    4N0    :ari»ONlHTt    'llH    *«*l.lC4T|0n 
\M*   %^-m.   MM*  AM  ejn«MIClT'«l  Ml0M.C<<». 
MIIMCmC   UVUfltaS.      *<>riMi«    tTgPll*.      i^StaS, 

um.\r\wm%.     >iraoM«c  vcmiti  LiaiTta*. 

'«*««lt-CMTt. 

IT*  j|«.      • 


LINt*«  tllMl.  miacf*si<ta  TntMif  INC  «(t4u«t. 
Mtrrt.  •  Ti«(-vMTi««  iktooM  l'nim  mrm  txw 
t%  M«*oTHUitto  ro*  r>^  c»<"uMir*Tie*>s  '•^oiun. 

iSMW  Til  jU.      S 


•  cii'i»*i«»m>»  aiakiiMiUMiv  om  (.woirMTs 

M*  U«*ie«T|ci>  C0«(4l  ••    ThI    Pt'lOU    1«>I    T<t 
!••».       •matkCTI    4at    ^tJMICTl'    TO    iHutI     1% 
Tt«  MCLAMt'llo*    iA.I«lr(J   OOC    COiXKrlVH 
tPiaUJIIBtTlLT   MO   WrtxtKCtS. 
I»»  JlK.     I* 


■MMUCMin 

MU.  M*«I«M 

lv*i.u*T|««  irtT  ats^TS  ON  otl  *m>  ^(4M 
uaaiCMT*  roa  ■*!.>.  M4»f««s  u  t»tci  iovimom* 

WKTS.  aOkVOOkiM*  0IVx.riaC  »<«I0  >ll««i  klLVU* 
*l^TCO  ITCU.  tV>  ak4»Tic  MCUl  Vteitfc  •fT«|l«.» 
MTtaiM.*. 

vn  Ml.  u 


*«M.M-ei«iT*i,  e«i*wTt«* 

lT«>inaJW  ouirtk  f4<>c  r^ntx  roa  WM  t*  vci.*- 
uairoMa  «iaiaa*a. 

M-OW  OM  rflT.   M 


»K« 


ajai*ceNBuci>MO  "kO^T  aCHt'Cx  *ae 
<k*a\.ic*Tick  To  •*«  *»ik*  wat**To*ki  laTcaia 
KltHTiric  acrt.  lib.   1. 

n  ji«.    T 


«Mi*CM   IkurSTIteTlOa  «iaUTU   T«M«0  41- 

TUeia*  n%  uunji.  •4«^  ar  tm(  ii.uTM«40,«trK 
(aceTau>. 

•TO  j|».    to 


aiartiNMaiTT 

CUCTSeaie  NUHMMT 

•*i«T4ia40ii.tTT  raoiactaiao  *«»cl^  T) 

lUCTKOMIC    TTtTmS   .   «JC.^<t    II. 


m,t 


tao 

MaoLiw  40U  tToa**,,  0*  •iiTarwja  Tir<a>in(i 
laoTaucTian  ■4Mi4t.i  *«aic  iiiroa-tTioa  f-n  u«c  i« 
Mtlwi.  •••aic4T|oa  4>ij  otatTi'v  or  kirM«r« 
TtTaoaitC  MiBbiao  t)Uk*f*<rr. 
M  jl».  to 


i^iauw  MKTtu 


ICATion 
•tauoaatAiiu 

•    C0i<^«Mt>>*IVC    *l«wl4*<4rHT    Ok    Lt«MIC4«TS 

*••  kuaaiciTioa  coi««i.i  thc  rc*ieo  t*»i  tj 

!«•>.      acriacxft   4*t    4CtT<IICT(»   to   Tn>M    !•• 
TMl  UHCL4Utrtl»,    tMLMirij   00c    ceu.4<ii]ai 
*r»BOI|>4Tli.T   *no   •(rCotwCtt. 
1^4M  \1%  j|».   I* 


•UMMI  CaoTT 


TMtoar 

MUTaiiMaiktTT  ciii»,«(Uiao  •rakiko  '^ 

tUCTBOVIC    STST'HS   .   «JkU^    II. 

»•  jf».    * 


*4l<|T4IM«UtTT    (aOiMCIMIaO   >»akl*c    '1 

iktCTaoNic  iTsirat.  ««k.   i. 


*aaoa«M  acroaTi    04<«kiiM««T  or  *o»4iicu 
i.Mea«T»«T  LiobTo  i«r4k  auci«*«Ti««  r,n\,  c(u.*i 
aoTttoiuM-tvacuay  ct^*. 


luwra  Me«*T  rvcu 
'    «e 


Liouio  MdCiiiT  raarcu.«Nrii     TajmowtTioa  or 
•eoa.     aoCalT  aOTOMi  t»«lkr  CdXIMi 

ieia*«<  ruck*. 

TM  jl«.   10 


Mukvtu  or  t«atic4w  rMC-or.  *i«  k4<m«*  oa 

Tt«  aooM  u»IN(,  roa»T4NfT-««uST  >ae  v4ri««.(-Ti«iutT 


jt».  I* 


taacTSU  or  <««Tic*^  TMC-ca*  mo  l4V)|n«  » 
T"t  aeoM  uolae  roM»T4«i-T-«<utT  ••lo  v<>«|4«A.TMai 
aOOU. 


NIW   Ta*«tk«TI«M 

•lao  icowuTtati 


TM(  aotlTioa  or  raf.^tinoa4i.   rMMtcl   In 
ausiun. 

•01  jiv.  M 


MIMtalw 
coi^fTiat 

•kAwii*  coartm  r^  4ao  l^oaMl|4«/ 

OCCItlOW    ITtTtR*. 


caaiNCMias 


Ti«  »r»ieT  or  chmmiwa  »in  ivm  a*<4«i- 

UTIOMtl       4    r41lT|4k    Tt.T    jr    4    TU(0«T    |# 

mtiTiuNi  4«HMk  *^*r.  ao.  I. 

••T  Jl«.    t* 


KTwiiao  aiTMoet 
kiauio  aocafT  raotkUUiTt 

^«<»oa4Ziai  MinctM  l4«(ki)n«.tT.     ia_i,(4croa 

'aowicTroa  loot  akicj  ^a  riMio^Mcait^ 

aaoatoiaa. 

t^-^m  Tit  ji».  10 


•kiwte  auMt  »ML« 


•MCMiaiao 


tnvMit*.  raeetM  x»Ck«M««T.     iaMM4CToa 

MOeuCTTOa  loot  OMM   jN  r|Mlon«a|C4k 

weecMTi*. 

TU  JK.    10 


ikl«t»  MeatT  aaieiMM 


kiouto  aocuT  »«aat«x««Tti  TaMOMTioa  or 
M«Ml*a  aooa.  aoewT  ^OTjasi  (•••lar  co«kt«a> 
•■leiiiat.  rvik«. 

«•••••  TM  Jl».    10 


teoiTioa  or  %aoim  Mjk'da  4oPirivki  ti  c4»i 

»Titt    i>»<«ol4TnY   mvOhC   auuaiiar    into  I«k0»  TO 
iwauvr    n*  iui>'|N4riLir>  or   IT'Ct  f40Tt4Mi 

T«4»V.4Tt0a  or    rutkUN   4«T|Ckl, 

-l».    I 


aowTic  eoait 
tk«eTauii40aiTic  raoacaTiM 

T«4»<c»1I0fc   <W    •OatiSx  KCMa'C"   0"  •    3€«tCl 
»oa  TMl  9CTrKM~4T|»ii  j»  coai  (•(owr'H.r  •ao^tK- 
Tlti  1*  TMt  at-»4«itcTU4ria^  ra'cc»i  4^0^ 


•MNUriCTWIlM*  n|Tl«M 
TI«MntTOW 

*CT|v|T|r»   UK   TW    l4MM«CMt«T   or    Ita,    M4klT* 
»••  aaoftuia*  r4CILiTi(t  ro*  t>^  T>«Ml4Tga 
Maoaa  aciM  ;k<«kb«i3  ro«  a4CfFMaeC 
•arkiC4Tiaai. 

M  jK.     0 


•atat  oooaMTtici 
occ4aeaa4n<ic  touinvaT 

cokL'CTin*  ur  aiaoarl  *»  xc«<Owi«aiiT  4^ 
ue««kO»-<MT  or  xct4<aC44riic  fuiiratar. 
-~^  OM  ji».     t 


•MOtat 


*IH4aen  l>>«'STI«4T|04  JiaUTU  rl>44*1  4i- 

TcaeiMa  T>«  uikruk  a»a«c  or  thi  ckkrTM^i«<«TU 
triCTau". 

•T«  ,<l«.   M 


atMt 

wtTMNfOM  ratouncT 

4  ti-CCaT|«4«t*  Ta4.t>.l<«-«4vt  mHm.      IMkoar 

or  <m4Tioi.    4»ruTt  or  •«cm4>  iC4k  i.«>c*rrc- 
Tioat.     ■i>«*T.     Dtaia.     i«»tat«OM  aaTii.    oaia 
■•4iua(-<aT«.     «aTwa4ri04. 

M  jK.     • 


tor  0aa4aeMiT4Lklc  co^ouNOS.     ra4a»irt^  4no 

4M    t4*TM   •«T4ll    tlTM    TH(«H4k    "a    CMkhlC  U.    M(Tn 

iQi  or  •ceu«t*T. 

M-«O0  M*  ^l»-    IT 


T>«  aciatvlca  0*  MiT^kS  4T  l^rv4TCU   TC«n*- 
luatt  uaeta  |Ma4Ci  diM  4  oou^iao  a4U.. 
Jl».    IT 


tCTUaiHt   WTMOM 


MU-  NIT 


aiMk  sTtTkao 


aTtwuTicM.  ka«ie 
•loatc* 

4C*v«  iftT  Tf^oat  41W  aa^iC4T|oa  Ic  tl<MUt- 
TIN*  MMC  ar>»»ioa  l<  klyiao  eor4«itM  •  rinaict 
TM  >u.  to 


aT««a4Tie*k  aaotkO 
DI«IT*k  OTOTta* 

ocaiv4TieM  or  atLi4«lkirT  ro*ajk4k  ft*  4 
Tt««f«|i«htloia4k  acraii  )r  UuT«4k(ai 
ce»*oi<«'Tt. 

•10  Jl<.     • 


tTM(niTic«k  aaotk* 
UCMTirieiTioa  trOTCa* 

4  «ua«ci  or  ivTHeot  rga  otiw"IC  iTtri* 

ieiirTirTC4Ti0k  4ae  *tk4«CM  ik  xartcak  evcatacr 
riMk  arrokT. 
m  m  tit  ji«.  n 


aTt«ntTic4k  aanicTioa 

an,l*«ILlTT 

atkitOlkiiT  44i4kTkl<  J*  aoacXCTaUkic  c<i" 
ro*«MT»  r4|iuak  atkaonrft  or  M(rM4aiC4k   ><«> 
lktCT*o«tCn4kIC4L   COaajMCilTt. 
OTI  j\t,      T 


•TI«a4T|et 
•ItTOKTIOM 

atiTwuTioh  "r  4T<<e«»MC4ic44.i.r  eikTi/iTCi) 
laaoil.     raeaakM  *rr».T, 

OTI  jH.      t 


•MTaii  tkomu 

aaTt«a4TICM.  aMCk* 

rtaiv4T|(it>  ur  auikalkn'  ru»i^ik4k  ft*  4 
T>«n^i«(a<lo«>k  M4T«ii  3r  iOij<y4kraT 
cnaroi<«iT|. 

OtO  jH'      0 


•aicaeaaM 

MCIU.4T««t 

raccTlloa  iT«c'aiOMl44TI0w  Or 
91  4T0atC  uKla4T0ak. 

M  Jit.    a 


•aicaeaAvt  o«cikk«Taa* 
aeiK  1*40101 

iTuov  or  MclK  N(4*  THI  caaatc*  ta  Mtcaua4V4 
OKtkk4Toa». 

0«>  Jl«.  a 


««  rTLiiMK  ruMMT4M.(  re*  4i'ren4T|c  44kk00M 
Nk  i^ui'iro  •M«  •4iic  r,i^T|sMt  (>ak4|M.n. 
j\i.     I 


tCM.  laoratMar* 


4N/.>o-t  •U4IN  KT  .1x0  c*«a*t  rawk  t4kT0k 
r\%y  tk*iiki  atT(0«ekO«lC4t.  iNSTMM«<iT4T|g 

Tk. 

ji<.    a 


ICM.  raM«|TU* 


4  CLTM4Tflkoa'C4w  M4^4ar  or  y>*  twar4c( 

*    4t*    ■r4T.«a    4T    lUTk.    CHI«<    k4«l> 
Ir0*>II4.     Ik*4^<. 

Tta  jH.     a 


ICM.  taTV.klTCt 

TMi  T«IU«  t>k«  akl<iT  raooT  4*  Mkk  •«   timoo  1. 
Maraai.  axavioa  or  T-^.  aikT  Ti>4f  in  aoia^ 

4k0  Tt«  MVk*>CJ  ^kO'Jd  r4T*takS  4Mt 

lare. 

OTT  jK.      t 


BiauTuat  tucTaaaic  Kouiaanr 

•  lOkOtT 

*lc*»"ikt4Tuaitie  twCcTMOaic*  la  aijcocr  ut 

M«ICI«>.       fOkV'MTIOHk..    CXaONt'^t'       T40-01«Kl- 
tlOk4k    THla^Ikf.       kOwIO    CIKCjtr    TfkM»I1Ut. 

a«k(cuk4*  LLtrT»aaic».     rk4><sou'tik  ir«tisT4NC4. 

C4r4CMt<<k-    IWMCT4>lCii    SkMICO^OuCTOai.      *«•!« 
lowacik.     MI4CITC4L  TUCncrt4t. 


ilUBtkt  itiauLtTiOMtl 
T4a«Tt 


4  »4U  kM«-a4akc««.»4«  »l,kA*T|oa  no^Ck. 
Ttl  J\^-     4 


•itTUicaaooriat 
MliMoaf 

a4ik  atackkAKT  ro*  .laourr  naoonitkst. 

■«TNOe   IT   H4kl#4CTua(.       tlkICeM'-T|T4k|Ul 

ceaokrarat.     tTmahC  siaaiklTr  ^a  4(aoa«k 

r4C«4M*.      tTHTI    SlkiC4Tt  rOB  u«C    IN  luiN 

«(r(kk4NTt. 

M  j\<l.      I 


IICM.  MTIkklTU 

ia«TauatNT4TI0« 

4uTo>4T|c  04T4  raxcStiNO  or  •(4T>\«  MT'k- 

i|l(    04<4l       It.k'STiei    JT    UTIllITI    rlcrOal^L    (X>T4< 
0414  k0r4T|0k.    aMD  04T.    4>uu.TtI*. 
M    Ml    TOO  jlK.     TO 


■wtcwki*  ituTaoMic* 
ciaMiTi 

atciA«ikt4iwBUie  u^cToOMic*  la  aigkoat  tut 
iC0lciN>.  rOkWMTioa*..  caaaot^KTt.  T^s^iat,^ 
kiokkk  THik^uNS.     kO,.ia  ctacutT  Trkf.iiuk. 

aOklCUk'*  kUCTaoklCk.      Ti<4N10j'C*»    lll4«TSr4MCk> 
C4r4CIT4NC(.    IhXUCT4«C>    UMICO-OUCTa*). 

•ouacc*.     r*4citC4k  TUtMcrcas. 

10  jl».      0 


MCffoaoLoot 


W«4luai    TMtWT 

AMOkTlIt 


(CMkklCkk 

«u.i«aikiTT 


OTIC* 


suwaaav  er  •rkTati  roatCkSTfi  F*Uk  Teut 
ttafis. 

M'«o»  »oa  j\t>    a 


:Cak  CTCkOMt 


»aaT*>  4MkT«lt  or  rkuU  rko*s. 

I>l  jK.       « 


■MTuaiuTioa  iCkcCTaeaicti 
aii« 


lk04«4*T    or    "ICMONlaUTgak   c'*CUtlM    TC«a» 
tao  MrtNITIOkk. 

OtT  jU.      • 


Tito 


(kCcT«0NfC  iirkOMkliirian  «,^  tiak««aieak 

tVOkUTIRN. 

tt*  jt«.  la 


ackitaikiTT 

tm(  »uT-ar.irktK4«Ci  i»rc*r(>ucf  4.<4kT»i>  < 
ra/ra  rL4Tk4C«  •VNlTja.  4^k>  at4(    Tirk  nnalTOa 
aoiaro. 

•IT  wl«.  It 


TtkVNoM  tmn*<vn 


atkl'tlklTT  4MkTfcl«  or  aoi«i (CTaukic  cu*- 
roaraTi  r4iLuak  atkaea.! >  dr  ain>4«iC44.  41^ 
tL(fT«a>CC>UklC4k  c»<»ja«<iT». 
*T|  jl».      T 


wciiaaicak  ■*«•• 

OTIOH 


li»4'T  4T  lanaaMUTt  •tkOcTTltt  l««A,>la» 
COkTkCT    ruMOHN*. 

oaT  jl«.  at 


••t<  MatauTwiUTioM  iikceraeaicti 

•niiuTce  ciacuiTo 

4a    IN«CkTlk4Ttek   10   XTikO*   •    .it*  4    .u»- 

4cM  teu4*i  ai.4>tta.  ntaacTic.   i>'Ttv4Tiii  ciacutt 
'4cuM  rok  kCk^iNO  e^  .lio-i^n  kew4«t  >icao- 

E»4ri*». 
••I  JK.      0 

I  AWkirifM 
Tie  *iCkot 


TCkiaMOir  >o«|ToaiN.  ur.  *N/«Ta.i3  N-MiToa* 
l»  voic»-»arai*MCT  tkaj  wlatt  .ttm  r*a4^it.|TT  .jr 
oi*rk4TTao  4i«>  accuajitO  «r<ac«<  0l4kfj. 
•0  jH.     « 


CkBkO  i«TM«n 

T  raoriTIM 


•.ONTr  CkOkC  r4kCUk4ri«<w  or  TM(  Ta«««a»(r  or 
14  atv  Ncuraok*  la  thc  4T'«saiik>t. 
e«i  ji«.  to 


■CHaaiet 

T««saT 

tTia  LOan  nvvimo  al(M  kJa  kj«-SktWie 
ockocir"  Ok  T«k  ouaTkCk  or  4  H4ir.tMc«  W 

|a4HA.4*    M*Tt.  |4C. 

IM  Jl».   t* 


tT4Mkl*a 

ai«kio«a4M<t(a 

4N    4N«eT4Tr0    «lrktO.*4anT    Ok    TMk    OtltlUI 

cewosiTiOk  or  rcciOi  •actr.  av  tiaiai. 
••  tXt.  la 


■TiMktia 

raoTiiao 

nTkkOklC  »iuoUt  or    •«ka4Ta>(aat.  trNiagH(< 

l««IC4ttN*    TM»     L|M|T4T|e«    OT    ua'Ml    rke«     «41»     I» 

cla«k<eTtcs  ro*Mrt.4TCk  •it-*  acou'to  •»►  •«  at- 
*UkT4kT  <Jtcak4kro  uaiN^ar  aOkuT*  tarafTiok. 
i«Ti*OLtt"  <*  raoTiiN.   aalNO  4c'M  aac  ««Mki4. 
laa  jX4.  14 


IT»kl 
•  lOkl' 


IC  r 

kMllCt 


l.|T|*4Tuak  M««iT  0.  rakralik'ioa  ur  a'T^k 


Ti«baiTir4>    4H0  f4r>.ai«iNr4t.  iNvraiikiTiOkS 
'*  •icanaavt  Tka«t  Ht«l«>  ruri  D<vrkcr'<cMTi 
I  iraokt  or  le  i»k4a4iT.  njm  ro'Ca,  4^^4404 
i'4a(a  Ml  ■lL0»4TTtt  MOaiSTM  >r4.  oai^t  or 

e*.  4ao  rr>iri(NCit»  or  40*. 
001  jU.     • 


•M  Ai^iritM 

BIOM* 

ottiaa  f4O*ir4T|0a  .ag  iV4ku<riaa  (#  ^icao- 

Ivf    TfMkieurk   4NO   :0.»»«ltNT»   •ITm   a«»|.|C4T|0H   TO 

I4M0I    4404*    4>lD    :j««>MlC<T'ak    raoLCka. 

tT*lc  4Nrkiriiak.     4'<T(m>4  tTurlia.     k4M«s. 
(atooir  si*uc»ai(k.     <IC4M4vt  T,4W>kk  liouc 
.iri*a».     »iraoa4i«  r(44|Ti  1  laiTUa.     ftuit. 
MHMCaTO.  " 

W  OT*  .11 «.      0 


■l(*oa4vi  atTBOaai 
|i|caeo4VC  touir««aT 

,  ,  etiKN  r4«4ir4Tia«  .ao  kvakw'Tioa  or  4tcao-      •* 
itvc  Tir.aiiauik  4ao  :0.^aakMTs  •itm  4rrkiC4Tian  tb 

■I   *4c4*   440  CtkHvMtCal'Ok   aaoa|,rkk, 
>4a4i«Taic  akrktriiak.     4MrCNk4  srurtik.     ktMx*. 
'falOOl'   tTauctlVCk.     '>tC«0«4V(   Tjkkkt.   iioot 

irirat.     »iraoa4»C  riaaiTi  ■  i*.|Tk»». 
^MaiMCaT4. 

•T*  jXI.      0 


nwT.u«ia|c   iaivitri..4TiJN  Or  tmi  buTitiauTioa 
or  Mik>iT<«.»»  uvc*  tmC  3IM  or  ti«  moomi  Ta4a*- 
karro  auSSiaa  4*TICk(. 

rr  ji«.  a» 


ak  4<UkSakkT  or   th»  »T4To«  •»  aauaatoalsk 
or  •«Ta.<a«klT4k  aaTca  ao**!  aiT*-  act^cc'  'J  ci»lk 
OCrtaM  aX)  a  »»uoir  jr  mctmooi  »w  rktC'ioMCt  X" 
*(ce«I4  04M4MU  STkTin^   I,  caa^'  ro<T  4Tr4C« 
r«aioo. 

Tl*  Jl».    1* 


avkk  auoOMCk 
•IVIM 

KkirTiuk  or  aairkk  .aiatgaaCk  'oa  wki^o  outt 
tarkOTiN*  c«aiTiTTuiiaa4k  r4CToaa  4t  CriTcau. 

TOS  jX^.    I* 


>««k  rca«oaa«k 
atklTkOT  Tiuikiaa 

jue«kCaT4  r»  iiMu^4iij  r4Bk(T  441*  4aakkt 
•T  >«4k4  or  4  racKaiOk)  C4Tt«o>T  »t*T4«.     Tk»i 
aaor  4T   TMk  kavak  kkUrao«ICI  LaaOBatcar.     Tt»T 
«tT»*0». 

M  Jl«.  tl 


mt  w«A.n  ti«i«»i  THiT  ■«Mwtj<'<«  I*  juc  rn 
t<TTici  oUTaattoM  aHieM  Ml*c  n«>  imc  rg«M- 
Tla»  W   *  4*-«  COMtXJI. 


•ilT*tL<   L«tr*I  «HICM  tNt    CMMkC   TO  aiCO-* 
M  wl«.    I* 


tNtanM.  CMucToisiici  or  ti  4tTo«ii<.co*rio 


K  eSHNWM 

CAltIMM 


MMMM 


^I«.    IT 


rum  la  ai«MtM  aiat*. 
•<l»>  IT 


k«M**TB«t  kTuein  r*  aciwu*  w  t«#«)««0 
■•ciM  a«*  TMt  tTMikiiaTiaa  ^  tuAGrriM. 
-«>.*Ti»i>n>  Mnua  c«Ti»i  ctNTUrr  or  *Mcct* 
Mm.  •««  ar  tTMR.U4rigii.  *•«  wcm^iim 
iMMkuct.    4Ciin»  »»  i^aijM  ioh*. 
■"  "■  iw  ji».  aa 


TIM 


arreT«aa»lM  tr  i«kiiM  «••  m*«mm*  ooaias 
ae  «•.  «  cawtMMnaM  ea  a«*«(-  mo  kiT^oaprm 
c«aKM«ri«M  oa  mctmmi.  uumto  oinlM  ••u 
%ltmjl  »u*McaawMi   laaaviN*  tCMaaitaa. 


atecMi  MrroM  (aaatia* 
■BMUrraTiM 


*MM.T(I* 

■MvalCM.  •*«! 
*tuaiTit  Kra*. 


It  e« 

aMaaMcoLWv 

MTi»*cTrM|ai  a;.TiA.  ja  %am^.  i»-tu>trtrvlta 
aratoiii'  KaivaTiviti    iaa>iM.*T|(>a  or  *ut«l*« 
aatieu. 

jl»>   la 


%H\m  mvictM  9%»u.>>a«r«T.     |i>.M(4croa 
CTfON  LOca  aawj  jm  aisiiar.«H|C4t. 
aaoctMia*. 
a*-«W  TU  jit.  10 


4»ria«  4r<|    TM4   „MTm 

ji».     « 


eet4M0««4aMir  4i<e  udC'«a4U«  4cgu*Tic«  at- 

ttlTwTIIN  OUI|*«  n4T.S  act.    ■«•>. 
M  Jl<>     2 


•WLioaaiWHM 

Cuarnn  4a*TK4«T  H4«Ct<  ua  •|*i.lo«a4>M«ie4L 
Wrt»if»  0"  i>«  «u»wc:r  aa  oet4v«Maaw«.    eitaiji 
oa  u<ct.4Uiaifu.Mft.tairco  acataTt  aaux  i>u  to 
aaacM  ■••]. 

M  Jin.    a 


ma  aixaw 

T««  ««U#IL|TT  oa  Cnaoniun  «iTaio4  in 
H,m<»  taaai  la«B-<i«aniu»«iT*artM  ^kua^^\. 
a*i««  M*  ji«.  IT 


eeu.'CTiea  or  ataoai*  »•  act<ao*M«ariv  4«o 

ocvCkoaiiCaT  oa  net4Me«M4aMie  taKiaMrar. 


amienaM  ea  >.i»ia»o>»*  aai<<  tjf%,.t  la 
•Mi^aaae  ataiaa  »T<Tt<«. 


•t«  iMeiti 


W««  IM*l«t 

alcMaaol  •aCllxtTMa 

(TwoT  aa  aom  tea*  Tmc  CMaiCa  la  ai 
MClUaTaM. 

rfK.    a 


IM 
•aT4  4<«  Ta4.€eTaaT  acagaT  aaa  ai%<it'«4a 

■IMILI   «U. 

■•  Wi  Mt  ^u.  la 


coaauT4TtOfc  aa  tuaaiiM  aOTio^  4«ti  k«04CMiM 
tMiacfCS  la  4  iCvMC  I4aiawi4«  M4> 


••KaaTtaa*  auUWN 
•aw  T>«aaT 

eaia4TiaM4t.  ««nin4  .i  4  ttcM^iaut  ><<*  t,« 
STuer  oa  4  ntvLioaiai  ccowan. 


rricai.  cMiaiCMT 

•tllVTM 

MtOTKUACIal''   ■0T4Tiaa  KIT   ru»4*lda   4iM 
atllVTM   Kkica    )aCkS(4*l. 

jivi    a 


vatcTivcwM 

ai»TS«4Tt0k  oa  4Taa<a4tMiC4ci.«  uiMgaTtu 

l"a«(».     ai>eaa».!i»  a(a»,T. 

n  ji«.    a 


tTMti«sif  iei«ai(TaTi 

aan  oa  aoiT>^ai74Tio«  ua  ai*<a-c*\^aCTMn.i 
»lan.axn»aH0«i4if  1   irai.T  Ja   T(arta4TUi«,   Saratat 
MuaioiTT.  4I4J  cn<ciaT««T|}.<  oa  •{eii«auTT«i^|. 
klTaikti  i(|i«ii't  ua  aw0c<  aoLT^caiTatiit. 
i»-um  at*  ji«.  I* 


eaaaaotlLicua  Cuwao.jaui  coarMaiak  p>uiaiieau« 

0IITint.THtaaMOiaM41MCt4TLwla*T»TVtTMC4Ttli.4at 

aat  STuTHCtiaro.     cn>iQkat4ri0k  «<#  Tnlt  --nwouiw 
mlif  0I''MLoacaw.TO|atT.<Ti.>ii.0>4>«t.     iM«'»lk.4Tlua. 

M  JIK.       * 


■•0i4TisM-iM<ucis  aji.T<«Mi24T|oa  Oa  a^wn.. 
c*a*a.  <■«  4i.«ui  Maiv.n^i  4c'TTt.ci«i  iTnTMCkis 
MiWi  Moi.cCM.4*  niwi  ••Ok'acas.   rM(>n4t.Lr  4T4ak'i 
wMauk  >t  irMKnao«i<Ta.<  a4riai4(  i  uiciaiCat. 

caTtcs. 

**  Ml.     % 


•«B  aiai.«t4iiT4aT  ^Toaaukie  a\,uiut  a4ice  »• 
auiaaia4T«i>.  MAauaK0.r4laiaa  roi»uniaj«i  kTa> 
Ti«sit  4*0  a«4u<4Tiaa. 
*■  aw  ai«  ji«.    « 

ivNTMCsiv  (#\tM.4itj  kTaucTjat  ao>.Ta««MTf 
tTi««.tTi.eu4(  ■i.A^  Cjaokr«ta».    aohvM'ii. 
l»at»«ij»  or  4fai-sir4Tjaa*T9ia>^iirLC'>««. 


IC  c< 

njiTiu* 

tnaanvcwaT  da  ixKMt.  aTaan  itt  up  tcbtiu 
aiaaati   TataTa^ar  oa  %^rv<  irri.'a  ai'k  aeana- 
airaii,!  L4Taas  «mIcn  4a(  iMaLf  to  atcs^c 
MLr-cansKia>t*«.     iMjca  rnt   ■•-atwci^E  ia  m(4I 
4«0  OITMk, 

jliTt  la 


»*aT>«n»  oa  Pcuoai^Ttu.  tu(aMt.j««T4iMii«> 
aia(<aiatiT4aT  MTOkauLic  autle*.     tiMM**  cru. 
avuoaiaaTtsaai  rLUoai«.Tiaat  aifn  air4u.ic 
akueaiuv. 

M  JK.    14 


WlUATaat 
•Taaie 


irs 

aaccitlea  ttacaaaauariuN  oa  aauaa  >TtT«,aa 
aT  4Teaie  o<ciu.4Toas. 

jl«a       * 


Taaoina 

tat4  4KI  TBAjKiaar  acauar  am  ai^,c(a4a 
aiMiu  «a>. 

•<l«<  It 


■il  iniT4t.  teuactti 

aauMoa«4nttc  4aai,Tua 

T«4a<t^Tiaa  «a  'oaitOa  «C>t4aCMi  ao^,440-  ^^ 

MaaNic  i«TMOr»  oa  lao,  j(rfan|>'4T|oa  \<t  mcs  .<o^«eiU«««4W« 
*L4M  IN  T>«  i'tT4i.u«aiCa4,  laeu'TRT.  ttaiaaaM 

a*-aM  aae  ji«.  it 

cait*ai4  ro*  »T4>u«..3  iaciL«.(>«ii»«u  aara 
oisauT  aoaaaT. 


■lai 

c 


coaoiieT4acr  w  Mac  4i,iuLl  •<*i.ior»  i«  a«Tta> 
M-TCCaoi   "liTuar  41  is  c. 


Mtkcaa  aaeuTiaa  laaccrs  aar  »Tui«ua. 
•4M  Mt  jl».  ao 


•IMTOL  tnnm 

mm  i«TMae»  aaa  iacat4kiaa  ri«  aai^  oa  tn.- 
O44TI0N  oa  ut>wtTMrr  auacTioi,*  aa  P|«iT4b  uac- 

i^^m  Tia  rfiv.  10 


aoaTaacTiOM  oa  M4i.ja(<i  4Ton*  av  •%r><n.  aao- 
icaL*.  r«eH4ari  ac4CTigas  i«voi.viab  "iT><n. 
looioa  ••  "^THn.  taoaiN.  atacioa  Oa  a<  4i««  cxj. 
MC0M>4»T  uruitaiUM  iP.tcr  IN  c-i  tMt  cat  4aDl- 
Tiaa  atacTimt. 

jl«>     a 


ica4*4Ttoa  oa  lo«  ajcicuLaa  r(i^T  ai.vjeM0C4«. 
oeai  ar  aaa  cwMMio^iua^T.     aa'-ciaui^  cmeaa- 
teaMAtr.    aas-aokio  Ctaoaaraaa'aMr. 
a*-«ao  itt  ^i».    4 


caroraaaaikk  oa  i«i.iu>«  aao  n'Oaoaa*  o^iaa 
ao  eia.  »  cnaocsaiioa  oa  oitoc*'  4ar  MTae^iti 
caaataatTloN  oa  i«TM4a>..  CaaaoM  otoalot  aiu 
*la^4  aLuoaoeaaaoaii    raaaaiaa  -cciuau«s. 


'•t*-  C>«a*T  naluUCol.     au4k'T4Tt«i  4«  Kai- 
•ua4TiT4Ti«f  aanoat  ro»  imic  aTaucTuat  ia 
C*«.«aii^  TataLi^miCif  biTm  kCals  aciPt  »ucm  aa 
oeaea  Taiameaixf.   4«S4aiC  ataT^amoaijc  tm  t^ 
Tlaear  >caTaaLb^iat. 

jl«>     • 


acvfasiaLi  b'raia  u(cr>tao(4i  au4Mt4«t.T  « 
ae.  41   aaauaai|»i  b«  afUi  oo  *iiur>ri<*« 
*C«<asi*L(  •y.tiittLm  ikiCraoQCt  •«  Mea*4(.' 
au.akaiir  41101  i«4i  ja  49V<aaTi'«ai  (ul>40li> 
a(4CTioat. 

aM  rfl»>     a 


-U 


ariaM 

caT0Ta4aai4*  oa  atLiua  aao  M^oauaan  St^iiaa 
ae  Dia.  «  coatttasaitoa  aa  inrfc  4ar  MTMacai 
cetciaatTiuM  cf  MCiH4ai>   C4aaeii  oioilua  laj 
H>mji  ri,uoaoc4'ao<<si    [a4aaiNa  "tCMiat***, 
a«e  jn.  1* 


eiacvira 
imtaMTte  ciacutTa 

4a    l<>V(kT|t4T|0<>    (0    N»U.aa    >    ,dt»   A    ,M- 

■  •<>'  i«<»aa  a(.4M4a>  H(«atrie<  i^riaaaTO  ciacuir 
a4c«4a4  aoK  BObMTlaa  »<  .>i9-larM  t0W4iac  «ieao- 
aoiKiU  a4aiaa. 

»l  ji«.     a 


OKT-PU 


aitaTigaii  aiawac  »m.'r.  ao. 
aa  a«T  jh.  tt 


»k  toeaco  en— itaTiaai  aranaa 
oimju  cancT 

j  TaaaaaiiTiss  cLoet  tU'Mi.t  If  a  awviai 
«fi4ICU  aiTM  r«TMi«  4CCJ44CT  a»  tnaia4TI(»a 


aMTaica 
aaa  oiacMaMta 


aaoaaOTira  i#  vacuun  aW  aaa  oiooat. 


atf  toeaaLta 
al  jiia  o«« 

a«4M 


t»  pa(ui«acT  Sxiar. 
jl«. 


aMia 


TIM  ll««l 

ITUDT  oa  acouOTie  aart  |o  Oc'aas. 
M  jiv.  as 


aMMMLie  aaniMaa 


aartaaa  r«.»iaa  i(c-t«ia<«s  Foa  aaait  vtaiCkl 
aaavtcaTiOh  aao  aaawo^aHB  T«>CK|Ha. 
aa  aaa  Tas  ji».    a 


LiatiM 


0(si«a  F4Mir4Tioa  .ao  «.»4t.^riua  ca   ilcae- 
a4«f   lirtmtouth  aao  :a,<a}<ilaTS  ^iTm  aaaLtCaTiox 
LOaa  a4wa«  aaca*  4kO  cxavMlctitOa  aao«.taa. 
aaiuavraic   aaavtaitak.      a»r(M.4   tTurifS.     kiatxa 
ataiooir   Iiawciiawa.     <.IC'<<M4vi   rjMiCi  i|OoC 
4>9i.iaia*i.     Miraoaant  ataaiTi  i  taiTiaa.     aM4»4 
Mi4luaracaT«. 

tva  ji».     a 


aMMTictu 
laaltaTiaai 

T>«*>4L  rkfiTaiaiC4ilea  4ao  Toaitano^  oa 
lOkID  aaOTicuk. 

TOT  mIV.    f* 


TiiMa 

,     oa  4  ccataa.L  a»oTti«  aiaatnoalaan. 
To   1HH.4TI  aajTcias  i,»ici«u  is 
lOTriu  aaoH  a44i>i  aao  *asi.aviiioa  oa 

A.4«  oiamiaurija  oa  ccaaaaai 

— ^Ttua. 

4l«>  la 


aMamucraic  caatcT 
c^act 

'  BTUDv  oa  th4  acacUk  ataruai*  oa  im. 
'  ►4L0U1  axotovotTaic  fa»i.cT   i»   caTlT4».$  oa  ilac 
Fiet.     av  caTta3i«a  MuTkOa-t  aooat  ^s^ 
»*»W.4Tiaa  Tb4  a«ua».£/.  m  Tt»««  oa   Itueacaotai 
voLT4a(  a<.>««4T}«.  10  C4Ca  %iv*til  or  Tat 
C^TaT4L>    0»*   C4"  4CCJO.T  »0a   4tl    T»»  a(4Tuacs  oa 
aatrTaai.  aiaaoast  ja  t>«  «ar. 

•a  .<i«.  as 


aM^iana  aMraict 

aaaacTie  aewaTt 

SutcpaTiBiLiTT  la  waiCdaoucToaa.    asact 
■CaluatacaTS.     ntatc*  ^taaiCTic  ooacal 
acaiuiiMcaTS.     xcaivaTioa  oa  Tm*  a4a*(iie  aon^aT 
aapLicaaLC  TO  fcTLlanta.  oa  aar  wciuhT. 
laa  jn.    a 


TIC  aratcaa 
aHaLTtia 

uu  aa  Ti«  H«oa4u.U  4a4L0tT  la  rni  sruav  or 
auilo-iaTcaaCTiaa  OHUtt. 

aav  di«.    t 


aMuuteaMaaMIc  ataaLraia 

laaa 

Tll4aSI.4TI0k   IV    FMCitM  ••C>C4aCMI    aQ^440- 
aiuaaic  aCTMOr*  oa  lao.  diTt*ai«-4Tiea  la  Oaca  aao 
*4.4as  IN  Txr  •«T4CuaiaiC4k  laou'TaT. 

M  Jl«.    IT 


aaaei i|lict«ic  laavcT 

Mt^uaLt 

^aai^aciUKiaa  atT^ao.)!  atM  Tata>  aMe(oca|TT|a« 
ai  .at.     tT\/iitk  oa  to)iuaKSvtaag  arxaaaitM. 
aH)tovo(.T4|c  raaccTt  i,  acaaaaii'a  atba*. 

"       TJO  jly.  t* 


■IC  laaccT 
oafrlcac  laaau 

aMOTOCLirTair  aoTaTiaa  ai,IT  ru«4T|4a 
42kMrrH  scaiio*  lacaata.i. 
aOMoa  TO*  jiv.    a 


aMLTCIMTLCNC  aLA»T|Ca 

caaTiwt 

auueiat  taa  luaaaCc  aatcTio"  oa  tuiSTO«aic 
vuLCaaitarts  rv  aei.TTir*aa4aMao'THn.a*4  cOaTiaa* 
muTCO  aaon  4M«0wt  oisac«tlOa«i  aHViiCal.  aao 
•«CM4aK4i.  aaoaraTifk. 

asa  uW.  14 


•LTicatiaTiaai 
aaeuTiea  cMaitiwr 

aaoiaTluar-taruciD  aA.Taa.aU4T|oa  Of  aHtaVLi 
CT4i>o.   aao  4Laui  otaivaTitfts  ac'TTLiati   aTaTi«aia 
Hia**  aoLCCU.44  atiaMT  .>oi,ra^a>i   TMtaa4t.i.T  aTaatat 
uKFUL  as  araii'vouerox  •i4ir*i4L)  u.<(i<tC4t. 
aaoacaTits. 

a)  jl¥>     a 


aM«TlCLta 


t«4T  txxakar  la  ra..  aOafacaT  oa  a  jisacatc 

•coiua  ta  aiaik. 

ON  .<■«.  as 


aMaTtuaBixa 
aiaaia 

Taaatkaitoa  xa  m«Ut  ^S(4ara  ua  FiaaiaO- 
LTTic  a*oai.aTu<  oa  t>^  ruk4acat4  a4lHMfa. 
TtSTs  ea  ^4aa4  Fltaia  r«aa  aaa  4ao  k4aM4TeaT 
aaiaaLS. 

TOI  jt«.   la 


aMTTtw  aaetaantiaw 
caeiaa 

aaoouCTiaa  (#  aaM)»«.T  liiaToaTu  aaw 
OCTiaioaaTtn  a4TTtBa». 

•at  ju.  SO 


!«* 


awffliiiiii 


Ma  kaMMMOat 


WilvaasaL  co^  F«a  ^caaaai.  a»«Toaa4>aa(Taic 
aelaoa  tti  ^i*.  a* 


RU4TiaM 
•cacTiea  Kiwriea 

aaTi  oa  aoiTacaiaaTiOa  oa  ai'ia-c'X.uaacTMTLi 
vlavtaMnsnioauTFi  taatcT  aa  TtaataaTUw.  Oav«(a. 
MunioiTT.  tut  c<«<ciaTa4rioa  oa  •aeiaOauTrauoi- 
aiTaiLci  tntm.lirt  or  at.ec<  axr^*l?4Tiao. 
aia  ji».  14 


wituacacNT 


T>M«Taic  tavitTi«4rija  oa  tmc  wuTaiauTiua 
laHTwsa  twia  tm(  9ii«  oa  tmc  kOmi  Taaat- 
aussiaa  4aTICLI. 

1*  ji«.  a» 


:aT  tacaaaair  la  t>^  aovci«aT  aa  a  .(tsakaac 
-  ta  aiaia. 


CLAtTowaa 

waTMCSn  Of  acfcu-arto  »TaucTU«i  'u-Ta^arL- 
tT(«B.siL04aar   atOC"  CjaoLT-acai.     aobtac^S, 
ivaTMCStt  oa  4i4>-BiaTjao4Ttiia>^aTLCT»«*. 
-" U  jl».     • 


acaaoa  esa 


ji<.  n 


ict 

T«|4C  ITuDiis  ea  laicaatatoa'l.  arkarioaoMia* 
aaaocuTce  ana  iaTcaaias>a4i.  a>oai.rOei.  aca^ 
aialLaaftr.  4a«  tmc  asrCMOkOaic'L  STBccTjai  oa 
aaotipf.    '- 

ji».  aa 


aMDCVTiaa 
TaaaiT  aa«dt 

juraacars  oa  stauLarco  T4a«(T  4>ia  4aaus 
•'  "I4a«  aa  a  aatscaisi.3  cartao*"  a»aic».     Tisl 

aaof  4T  Ti»  a4»4t.  luciaaoica  i.*ao«aToaT.     Test 


anxtflai 
«CWta 


taar  aTwaaaiaaM 


Ja»uaCi*aT»  oa  >ara«*<rc4.ociT<'  siaaaaTiOa 
•»4T  TaaalFC*  la  t|i«A.4T(''  *tausi4o  4Tiw 
TttT  F4riLiTT.     aauCK  ruac  a4«4a<Tca». 


aoLTMcaitaTiaa 

aaoiaTioa-taatocie  a^racau^Tioa  ap  a,««rLt 
CTaa«,  aw  auiw.  Oi.aiv.rivcs  4c'TTc(a(i   svarnc*!* 
xiaa  aoi.ecuL4>  niSMT  ••OLTacat,   TMCa««.L«  aTaacai 
ujcaja.  as  araicnwwCTOa  aarcai4ii  CLtcraiCaL 

IS  Jl«.     • 


Hiaca 


T4ai.'S  oa  TMP  Maca^itco  stiatiaa  au«ka» 
oa  T>«  ria»T  >iao. 

Jl».    IS 


ai4aua(MCaT»  aa  ^4*a«jcT  Tc*wcaaTip«s. 
aatcaa  oot  ^iv.  as 


I  wrata 
iTie 


i«T»a 


ji».  a* 


*aM  aaeiuariaa* 


et   TtfTS 


jUDatars  ra  siaucaicu  T4aacT  44i»  4a««s 
aT  avaaa  ap  4  aacKaiaka  carcaeaT  svaTk*.    tcst 
aaec  4t  n*.  aivak.  iKcraoaies  t'eeaateav.    tcsi 
•«Tt«e». 

M  jH.  as 


MaCTiaa  mrcaaLaoTi 

Tmc   lackaTft*  ¥ak^  aa  aOCUi   a#a«e«a<.  4«« 
aCM4vioa  la  traiL  baoui«s. 

la  ji«.  >2 


aoM-kiaiaa  i>«oaT  op  auisaa  «>KlLkaTiaa». 
n  ji».  at 


aM.aaiM  awraica 

iVvCLOMvaT  aa  aciauot  aea  wi>4aTiT4rivc  tact- 
Ta^acoaic  Traaka4Twaf  jCrCiiaia4Tiaa  Op  av,4aM4t. 
•*—  aM  ji».  IS 


i«  taacTaeact^ic  tTujT  oa  acc'>aaiaaTiea  la  a 

•«lll|a<  aL4an4. 

ao  »a  aia  ji«.  at 


eatcav4Ti0K  •«  M4aaiLTic  i>0M4fat  aT  acaa*  oa 
»•«  aiTTta  cai.k"io  "^thoo.     aiea^stoaic  tutm^ 
Tlea  ea  ataao^aaaCTi:  .•4Trtaas.     tc<t  4a»4a4Titt. 
acciac  aoe  thp  •ollOio^  idkuT|f<a  oa  iae<  u>ioc. 
eai  jn.  IT 


ICS 

aarrcates  a  ceavanCHTt 

aicaeaiaUTuaiiu  cccraONic?  la  aiokOOT  aM 
acoicia*.     raavniTittMc  coaaoaavTs.     i«9-0iaii^ 
sioaaL  TMia^ii.«*.     »o>.io  cl*Cu»T  TrCMtiuc. 
M^tCukaa  iLCcTaoNics.     raaatoi/'cas  («(Sisi4ac4. 
C4a4citaaC(.    laruCTaaCt..    Sa.aico«OiXTOai.     a4at« 
Muaccs.     aaaciicak  TCwCacrcas. 
a  jiT.     a 


uaik  aMTtica 

iiactauwaaacTfc  aa' 


T««aaT 


TMC  aaacrT  «#  caaaaiaa  am  iwoa  u».aai- 
aaiioaat     a  aaaTUk  IC*T  aa  a  ixaav  oa 


i«ta 

atPLfCTiea  4>«  Taaa^aisaioa  na  u.a<ra->- 
"'Ti'   aaMs  raea  laaeaoacwji'S  a4aMT^4CT|«k 


jia.  at 


taiTCNca 

OUMH 

a4aosalTCni  acaoTi  4a.iai  taaosaMcni  aactcf 
aa-iii  aao  roKiaoL  aaajtaircM  k'Ttiaai  iT-aiaoi 
ocstaa.  ec«Pkar<«ai.  a^e  aaaaicaTiaa*  aae«acsa 
ataT.  kn.  as. 

rai  jtt.  It 


a-u 


MS  Jl»«  » 


»|aN|l«  tMMIlOW)  IkXUT    ?IUJtCTO"«   lltlTM. 


■OMumi—  ieoi#v/TtM( 

MOM   **•«(   COItfuttM 


tenikiTi  (.vmt^^*  .«oa«M<  o»»e«i»^i9«.    c»»- 

■CCtle*    TO   »P»»»»ll1    tL<V«TtOM  »"•   WPiCTIO*. 


— u«wm  i«cMMiiet 
*MTir«a«on*a««Ttvi 

LiMtu  r>aiH>   c'VClS  IliX   TMt   •••T|fiimu«tt>«Tlk 
••ou«  <r*tr. 


(CMMIC* 

PCiTuaaiTioM  xtmrnt 

MM  (a<i*Tig«  ><«  lacllCO  kT*T(<  or  Oiw  -MMCk- 


■Ci>Tioi«ii»  •t»««i»  e.ti>i  coN'Mit  «»  •<oce»» 


(Mi  i«ilot«-v^»irt  taviooM 


rurat.  bov*  aW 


MM   MMOM-t»-»irt    (NV|aO«*^«t«.   k<'>  ••«l 

ftiTM.  M14  Me  t^imcirr  •Mio"»t<ir*< 
Ml,  M 


*  VWItlUa  CwaVUTI*   <MI0«»4M   r««    kTVCTl<«  tu.k- 

IWTMriCi    ■— lOWO^l^OUl    ■'OU. 
Jiv.    M 


j«tiM  (eo>*uTt«»i 

MTtU.|Tt  WTMMt* 

n»o"UTiOfc  <Ht  uS*o..  *^  o»t*4'ioM  or  c>i«raM. 
re*  0M**TintMk  Hio«i4<i. 

M  •>!<•   so 


il>M.4T|0n  U4T4  0(Mi.O«riOM  c'^rtOOfc  ■O'JTINI. 


lOe*   COI^WTk*  MOalU'   0&SC*l*TIO«* 
ISO  Jl».   » 


•MMMiiMO  ieoi#vn>oi 

tllWkATIOII 

t|l«j|.4TUI   VCxIClI    T,««   NCSO.M   m*Cd»   »«»• 

jai^aa  TOO  ^if*  I* 


*   t|aWt4no   nt.tl«T«T    MT4   arNCIUll^Vi   OWTOM. 

r«eo««a  re*  uMm  C4a  ti^uT  ca>r*ei.> 
ISO  Ji**  so 


114 


i«Po>T  ur  ii>T(0k4T|jiML  «wn^*  IMTITjU  Ik 

auOkTUH   C>«"ltT*T    4N}    >XI>'    tT4M   r«*tlCt> 

^u.  *» 


cartTM.* 

BCVtLOrWHt    <«    Hl^    SmOC<*    »^    »l|M>4tleM  «(- 
$ltTkNT.     LU*    •«»»«<«    *W4rfTI    c**t'4k    OMlTa. 
TST  ^l».       • 


••OOUCTIm    4M0l>«i*l»4  •«4»,^«MW>T!    »«   r\MO«- 
IllT4k    ■■00^    C*T<r4bt  C«l**^ll/V    Ik    *•«     |0>10    f 


Jl».    t 


poaoicTioM  t>»i>«t*i<M  •«4tu>t>«ki»  w  ««r 


icr  rOMPUTt*  MHwak^  trkTint  wmu*!.* 
WTILITT  raoMMi*. 

lao  ji«<  so 


$lik«.«'io<«  r«aoii4«  j(teHirt|'>«t.     c*'4  iAOia- 
Tie*  4ii»  ov,T»vi  Mior(S«l<M  »»it»«  co«>t«x  r*©- 
(IU»  rok   4uan(kT4T|0i< 
M-«W  |»  Jtl.   SO 

ecT4(.  o««»  rm  M«k.4riiM  4u«i«HT4tio^  ■<*- 

jK.    «0 


kl>«« 
*|C0A«4V(    •i.rvSlIC    jCL4t    Lll^>      rt<lM!(k«» 

roo  ooo4ao4MO  braiMii^  or  Mw>«  4t  ki:*ea4«i 
r«(iuCkrir»  u*i>«  k«*NKT3tT«icr>y(  riLn  »u  4 
rial  ■!•(  iMh  aaoko***)  ir*irk.fk(> 
•tl  jl''     • 


fiifit  r4ack  roo  rM<4oC)-«ai»/i«o/««oi     *••€ 

UM|«WI.T9-4ITt    n|ViaOM«l«.T4«.   Ok'k   4«0  COvllr^k' 

4Mi«MrNT»  tiaul  CITY  re  luat**  citt. 
jk.  so 


•MLIO0a«M)lt« 

ouTciw  ><«  •ioi.flo«4»MT  rea  im.  ••^Ct* 
•-T  eeeiko  csumo* 

win.  so 


•CTMdOt  er   cn^UTIHa  T«  at«  ooot. 


iiMO  leet^/TtMi 

Tiaiao  ocvicto 

4  eokOHMlZk"  suaao,jT|>ti  is  vatMaTci  rga 
TialMO  re*  *vsl*n  MM«4<S. 
4*i>«00  VIS  Jl««    W 


Tt«    rLIir«OM«NtT|C    rieu>S    1^    C4a<4l«    UNI- 
4Iil4t.LT    4<H«>TI1»<»IC    3UHCT4IC    •k40*> 

la  JK.  1* 


OMITS 

piKWew^WU,  TMT* 

TMt    "TlCt    UV    Ck«l«>MC<lT4l    UI»C"4ru4tk    «■■ 

TMi  4CTT»lltts  -r  ;,r4T«ia  ^nrtt^i  |k  »««wk.l4k 
i«|k. 

to  jl».   I* 


••TaxlTCS    IMTI»tCI(bt 


4MTi»«4  r«-i«k  Tt:M.i»as  rga  »»4tf  «t»lCk( 
4rr(.ie4Tioi>  4»D  •aotMO-04ico  Ta*c«|MO. 

40   ■»   ««S  JH'      • 


«»oo»iujn«  laaaiwi 
eovltoTioa 


•Moaa  tauia<««t 

•llariea  iIUCTaOalUl 


STt«|U. 


'tU*  waTtk  ca<IT4Tie4i  TMCI^Ifja 


JU. 


coMMTwi  kooie 


■ooMMnta*  (ceaavrtati 
•ora  MMCtMlBO  trtnao 


IMMIWt 


•isoacn  Ok  n«  wtikc    sco«*  aaeftu.'*- 

MT>«ab4i«S. 

I  0«l  •<>••    SI 


POlcTSlva  s«McM)««U4ri4a  or  aao**  >TtT>,"t 
ov  4T0alC  osctkLaToas. 

jl«.  a 


•MOaa  TaaoCTS 
siakLariea 


4  U'M  k.ek«-*«MM><U04a  fliM4T|ea  aOiCk. 
Tti  jir.    • 


oaTa  amCTlMi 
rrsita  iMaai. 


raooaaa  ro*  rvc  aakancrtit  ti*t 
ji«.  so 


acTikOLic  siuDKS  or   •'«r4Teafa*L  STijagat- 
|iClC4trx*  TH.   uxiTtTiOx  ar  wi'tc  rwo«  •<»i'   i" 
CiaikWTics  eoa«»u4»f»  •!»••  atCu'tB  a»»  «-«  at- 
sUkTaMT  DCcaitkra  u»i«4aT  xOkUT'  t»e«tiioa. 
MTwokisa  ar  raoTiiai  4Mi<<e  k'0»  4ae  ««"j"i4. 
••MM  loa  -iK-  >• 


MOMaonao  leoHOuTcooi 
OMtrac  coawnas 

koaotao  raok***'     4  c»«uu*  r<ioo"4M  is  et- 
tcaioCD  (HicM  k<*4es  Tt^  cMTtNT*  or  4  >^ci4kk' 
roanann  s-Uvti  ran*  T»rt  re  »>«  mrumy  or  T»» 

jIV.   SO 


oara  mocuiino  rrona* 


4  u<^t  kake-*4N*f'-a*a44  Sliv>*floa  aojik. 
Tti  Jii'    a 


aaaoaa  taacatao 

MTtu.iTt*  laatiriciabi 

mtumtK"  unkkirt  :<)<ir*ak  *a<iklt>  tnna 
OCoeairriOk. 


»ceiriC4T|g>'»  re*  •iao>i*««  *ca/ra  i*i,tm^nr 
STsna  fOoewaM  «r  aivuuaaa  •eocL*  ••  usa 
a  0. 

IS  ji«.    0 


rrai»>4*B  0ifeiT4i,  I4M  roaiiiT  rea 
uaireaa  r*o*a4w. 
MMM  OM  -ilr*   SO 


Wfc  |M  «tka- 


WCM*  T4*l 

LOaetao  raoaaan.     a  eo^rv/TM  raoo"M  is  •]€- 
Konce  •"IC"  k^ao*  t^i  caartMrt  or  4  .a>ci4kkT 
roaMTis  »-uv»i  »4rt«  T4»«  to  »«  •*»*»•»  o»  n* 


•ooMMitao  leoHOimaoi 
MTtnt  wcomiTioa 

raonucTiea  e*  n^myo^t  dtSTgaTie  4«u 
Mnatiia4n.n  ra'Tcaia. 

••T  Jl».    SO 


Tta 


oauamui  atCMaMct 


ji«.  so 


LiaiTS  ur  'aaoa  ro*  ikCCTKOn  ocaalTT.  Ifl* 
otatiTT  ai«  4Tg"ic  r9*«  r»CT0*a  la  0U4mTi^ 


laTCLkMt  cvaraok  r*tiklTT  *r*raa"4i«( 

(vaUMTloa  Moaaaa. 

•••i*oo  III  jH'  II 


•eiarioa 
TMT  loulMvar 


kuek'4*  •4oi4Tiea  (rrtcrs  4ar  stuuua. 
M  ji».  to 


unoB  vrtcTO 

■aTtoiact 

wsT*4eTS  or  a4rc«s  e*  aaeuTloa  arrfTk 
iNocuo  "f  TMi  «40l4Ti^  irrfCT*  iitfOaatrioa 
c(MTi4  •iijaiMa  ataCN  ia<it  raar  '. 
isa  ji«<  to 


-14 


1 


•MoiaTioa  laoiCTO 
aid 

T«4k«k4itOk  xr  aODiiT  aaicaMTM  aa  a«T.«ui  in. 
rtcTiea*   Ik   UkaoUTtO  aict, 

40  aoo  oai  jh>  1* 


aoaoiaTfoa  i«asu*oiwtT  STaTcao 
ecTtcToas 

lavf  tTik4Ti«Nt   ioaC>.rrjak  Dt'lla  akj  <iak.aa> 
Tiokat.  uM  er  4  ol«rcTiON4k  aucita*  «4^i4Tiea 
etrucTna. 

■  •0  .tl««  to 


aoUTiea  i«atMHi«MT  OTsTtao 
aosiTioa  riiaia* 

lavt<Tth4iibk.  ceaCcrrjak  Ot«lli>  aa.^  orfc*4> 
Tioh4k  utc  (W  a  ol*t:Tio«4k  auc'ta*  aadUTiea 
DCrkCCTta. 

10*  Jl«>  to 


aaaeuTiea  atasu*oi«HT  tTtriao  C( 
Cixeraoaic  touirwat 

lawi«Tia4i|b»>  cekCcrTJ4k  Of<lta  *kM  ja>.*4> 
TiOkac  <>si  or  a  alaccTioat^  •aicil4«  K4i^i<tiok 
DCrucik*- 

It*  rfl»>   10 


«AD-K>C 


tMacTivc  itOTOaio 

.T 


aotrttcTtoa 

iKawacataT 


lariaacbiaik  STan  •tCoaiiMTaTioa  ur  e^oacT'-ai 
II   >klk*«o  ta  ctal.!"  tiae  ktTaaTt. 
Jl«.   >o 


lavf<Tito4T|gN  or  .4«(*  aC4a  r*e$t«i,.cTldk 
alTH  RtsrccT  m  laTiaSiTt  4<«o  t««i  i«ki4*r(*i.T 
r*o*«t»«  «l»T.  >«,   s. 

U  dW.   IS 


•4«I0*CT|VC    lOOTOati 

•^icak  aaaktsis 

I      «(M>acM  ifcurtTiaaTiOa  jiatc^ce  tw»<*-)  a*' 
triMOiMo  n«  usaiA.  aaa^t  ar  thi  iklclktiaahtCTlk 


MCT*u> 

M-ooo 


OTO 


aAtDIOkOOlcak  coaTaalaaTloM 

L.f(S 


•wrui  KkTSTMoao 
fltaoikiTT 

•«44u«car«T  fir  1h(  itacjgcacT  STaolkiTr  aao 
4kai.Tti<  or  It*.  rateoCaCT  aaccrau"  or  4  to  oc 
KLriTaok. 

M  jW.      S 


4a  4*ac»ti«aT  or   th^   »T4Tua  "r  rakaaacOMtaS 
•VTanaokiTak  aaTr*  »<>»<»  tiru  *«.<rtcr  Tg  cl«ik 
trcaic  aao  a  a'uot  ar  Hcrnoos  »kO  aaoc'x**  »•< 
cevca  oatuito  STtTia,   10  C4*^«  aOnT  >TT4C« 
■100. 

TIS  glK.    10 


MUMaCTIOM 

COMUTIO 


saTtLkiTT  cw>*uit*  iMiaaaaa  oracairrioi.    c 
atcTiOk  TO  aaaaacNT  ttcvaTioa  r«i<  *cr*aeriua. 
IM  ji«.  so 


*<MI0L00ic4t.  aaaoaM 
eisasnas 


aoaeto  atraONoar 
aaotas 

4  ai'-CfaTI*«na  Ti<a«lLl'<«-aa<^  n4kt.1i,      Ti«oaT 
0*  eriatTioa.     taauis  er  atea**  icai   la^tarcc 
Tiokt.     aaaXT.     oaaaa.     lavcaa'Ok  aato,     aal* 
wasuaaacats.     <aTbaaTiOn. 

jiv>    a 


•MWIO  aoTaoaoMT 

atUMCTaOT  aTBOWMIOn 

aiutaCH  i>«>tTi(ariOa  oiacc'CO  T«*a«n  m- 
Ttariaa  t>«  uaarva.  aaa.^  ar  rat  tklrTaoatOi^TIc 
tncTaua. 

aTO  jtt.  ss 


•oaeio  coaavMicaTiOH  (TOTcas 
coiMMieaTiea  ticoot 

ituoT  TO  (itrao  ca«^(rr>  ar  'Oanuautriok 
TMte*T  4S  n«T  trakT  t^  asni  cuaacar  raeaki.ak  to 
0lalT4t.  eoiraii.ir4Tiea  .Ttraas. 
It*  il>.     s 


4k  4<u>wiikr  a*   »>4»  kr4rut  "r  a*ka<«c(virkk 

n'«'rOki'»k  a4TC4  aa«<k  •ii"  aiirccT  to  ci»iw 
NrtkM   4>ai  4  kTuOT  or  acTftoos  -as  aaccowMs  o 

Cevi*    a4«4M0    tTkTtl.     Ik   e4*<.>    awtl     4TT4Cr 


xaieo. 


*IS 


MMMlc  nanoiaLO 


a«cr*i«KaTtea  iTSTcat 
saacteaarT 

•  rooo  kcr»i*(*aT|0>  a<M  aaaiTaakk  mT^okaHCar 
coataok  tvkTC^  re*  a  s-aao  e*i>  ea  4  ia>-i4T 

tran    aTSSiOil. 

M        ji»«  la 


JlV<  10 


atartLlu"  ratal  *43vac  JCkCl'*"!*'. 

Til  Jl«.      0 


Ca*Tii  tkCatart 
«T4La**aaic  cowot«M 


llt(*atuaa  wave*  s.  a«c*a*4T|0k  ur  neT*t.t 

oa44Mo^i4LLi:  :oi*ajv)s.     raakkitiik  4no 

C4*t»  ivt*!  t   altH   triC4k4L   <**   Caknie^k  aiTi>> 
or  accvviaT. 

I*  JiV.    IT 


•WlwoMcia*  HaTfRtakt 
aocswac  «K««(kS 

frri'TS  or  luicatcs..  01  tmc  'CCMakickL  ako 
rMTSiC4c  raoaikTick  ar  r ■«■.*.«£ laroacu)  akaSTic 
k4aia4t'>  rna  urta.s«ivit*tl<Lf  '«Tiaa«^  aafituai 

«tkS(L». 

M  jl«>   la 


■LiaoikiTT  iCkccTMaicti 

«TaTtSTtC«k  ataM.TSIS 

STaTiiTicat.  '<csi*«  rtcaaiouts  rga  i>«  ottlla 
or  aiLikOki  iLfrabnic  CMiawkT. 
ae-aoa  oOT  j|».     a 


awiecxveut  ogioaaet 

4  ktiiOT  nr  >aa.T|.#uieTlda  Ic^soas  rj*  si«4CC- 
oCHlCkk  auiBaacr  akc  NavilaTiOa  is  mtkC'iTi.o. 
aTa  j|<.   I* 


Die  c< 
aoolU 


leaTlOM  STtTcao 


aaoi"  SIT  4fc/Tac-»a-a  i>v  rgaraakk  *4')lu 
usiko  a*acTiC4kiT  ak.  lOcia  >t4T(  ciac«|t«Ti 
riaak  trciaiicak  acaeat. 

OlS  jl«.      0 


••acio  louiai«aT 

iuanMiOM  racournCT 

aaoin  Kt  4k/Tac.»a-4  SHr  ru*T4*Lk  ataiu 

W»|t«  aa4C1lk4klT    4kk    >Ot.ia    STt't   CI"Cw|t*TI 

rik4k  Trc>aiiC4t.  atrdai. 

oiS  ^l«>     a 


aoaoio  cowfri«aT 

TIST  MTf 

ritk"  IkStauaikiaTija  caaaK'  er  n(4tuaik« 
T>«  aaT'  ar  ocaaaOaTia*  or  afa(»aii«nkt  '\*  (l(C- 
T*Ok|C   »0Uir»«kT. 

OSS  wir.   SO 


ztm  aiLTlao 

ULTB4  Mian  naiMT  a..at  >.a«T»  aCTakk-   tana- 
alt^i  tuaoatun.  aaaeLl.lj"  aiTH  roT4k  |k«u<iTU« 
gr  kct*  THaa  e.i  aa>  a^at  aTTianTio  Tc  v  naoc. 
iCTaook  or  «ar4*4t|r<ki  at3jctia>-  4kr  ru<irir4T|nk 

•  1     lOa  racn4<i*if  Oni  '^oo»ft  a*kr4<4ti0k. 
WTackOTMCnnlc    acOuCII^i    >4CUvr   DlaTuLttiOk, 

t  •I'Ikino  av  |i«u:tlO'«  iCaT   aao  ktACTaoa  •aan 
iCkTiat. 
~  «00  TSI  jt«.   IT 


miHSTOaTIO*  -^ 

aofTMacTt 

rikak  akaoal  ane  4S*Ta4CTf  jr  *t.Sk4MCH  4T 
04M  DuaiM*  I  ju*«  laao  To  1  jua*  laaS, 
1*1  jlt.   IS 


aoncaaCM  atacTOa* 

euioa 

eisioa  aw  wTfCkiaTtOa  ur  Ta*  tovlf  1  atalaoCM 
■CaCTo**. 

•II  ji».  10 


aostaacilo-k  or  Mak.<*C<i  aTonf  OT  Hlxn.  aae- 
ICak*.   •>CH4ne4  af'rti^kk   l*i«0v.vlka  niiHvi.  a 

lOolM  •kO  •«T.r|.  aaanisc.  a(4ct|0N  Or  <<  a«c  c-o. 
ttceaoaa*  oTuifium  I'rcct   Ik  c"!  akC  cri  anoi* 
ilea  MkCTlOhk. 
M-000  0*0  jH.     a 


»m»crm  ruCk  *oo« 

MCMTOT  MntCLtO 


tiacnkiba.ua4alua  c^aauktiOk  ktwoT  aCkTiaa 
laa  oainaTiea  ariMiifaa  or  rucL  *<>0  nat^aitc  jiw**, 
XaTav  ce«iTioN».    .<o  atkTik"  or  Tm  ruik  ams 
IS  kiatL"  to  ecr\m- 

lit  i<l»«  II 


acio  IMTtI 

*iaarsCkT4T|f<a  aaa  jCrecriOk  -y  •M.iirka* 
caoCM  kianait.     conaut^*  <cairi<-4T|nk  gr  atswkls> 
atratstwtaitOk  ■«  4aT4.;kvak4L  (•aonrktiti.  ruac- 
Tloas.      aaaooa  •«!»(   SlOaak.   CO*av/»TtVk. 
M  jl«.     * 


aeio  sioaak* 
•aeio  laTuwtataei 

ataarKktatifai  4a}  j(TCcT|0«  er  nw^iiaka- 
caoCM  ktoaakt.     eoaagti.a   ytainratiea  gr  ■k.iukta. 
*ir«(M«T4Ti0k  ar  4*Tajao*«4L  c»rearaim.  ruaf 
Tiokk.     *aa«oa  iciM  si*««k  coaauaiiaa. 
H  jlr.     • 


a«aoioacTi«c  oCCaT 
coaakT 

taTt*i«i<iaTa  STari  ktaaiikT4Tl0a  ur  cioakToT 
auckii  iklwco  la  ((«!>•  (lac  a'TaaTt. 

M  Jl».   M 


aaaeioacTivc  raw.ovT 

li«l.TC*S 

tTuov  4MI  taars  or  i*4lkuri>'«  rratjaca  rea 
tartainrkTaki    tno-kai  .Midtt.cT|«r   k<«kTt«. 
10  jU.      s 


aaCMiNKO 
rruak  ceuiai«MT 

Ti«  oacaatio*'  or  4  >'4at-ak4otao  STarcx  is 
tUcaiaro.     i>«  aarca..daaklMO  raaacitt  aao 
aa.T|.«kkt  •kcoaaliiaa  40lklTv  'r  raa  aTlTt* 
M.  taa«l>V>> 

•0  Jtl.    SO 


ISMMC*   OaTtkklTU 

nucKia* 

narnaaakci   nr  a  tarscatca  >vsTka  Mia*  aa 
Utcrairak  4k4kr<*uf  :0'<ajTi*, 


iTiriMS 
tutu    lMnlC04(MCTaRI 

**aoi<Tiea  ur  toe:  alkUOa  c«>Oloa 
WCTinras. 

TM  Jl^.     * 


karar  vrMickt* 
naaCuwaaaiLITT 

kakoiaa  «ita  covCaa«t  ar  oaatTlao  MMiCtjCk 
•Itk  M4»fuvrkik«  caaaSiLltf. 
100  wl«.    11 


lilSTO** 

siaa^c  e*T»Tak» 

acaa-ouciatt  TMt*nl..ta«  airj^tatat.     «aw 
racTuaikS  raoci«»  «<«   .OtJ-ooai*  tiLlc^.     Ttsi 
tavianikt  aic  •■•ocipgat.s.     riaacaatiiat  assiST- 
4act  CuavCk.     ttic  e>k«Ta<t  er  •tsaoMa.     jlk< 
klP4Tiok  Cwaata*^.     kTaTie  TfarraaTuaf  LircT|i«. 
ao>i*Of  aa*  4l«>    a 


tsaiaaTiea 
HvaOTMiaala 

CaaotaauknoMRT  *(xe«Sct  t^  Mraoti^a^u  aiw 
CtttTaik  otnTk  i>'vi«e<ik<.kr4c  kTa'tMS*   ik  aHlCk 
afkria4Toa*  acw«.4M3k  raS  STuo'CO  4I  nO«V4L  4nk 
k(JOko*n>L  ifMt>4tuatk,     -<irB0ai>  aae  aoir  rta. 
r«aiTgM»   o*k   tr  aitl»«ec wt'   I*   CtTkantkla*  ta» 
uTiLiiiTiOk  or   "irwk   ik  4  CkOk'O  i.n«ikO«ntnT. 
otT  j|».   la 


a«eea  licokOOTi 
STaisMs 

rcvdOanrkt   rr   itsTHJaCkTati'Ht  rea  actMaika 
ktarsM*  Ik  aok«. 

1*1  Jl^^     t 


aaocacT  rka«KO 

CTIOMO 


taaiMceaikc  tavistl^ari^  or   l«ail|jk  ralkuw 
aatr  or  tau-i>/*  ikr«ai>co  raattt  rkaata> 

OtS  ^I«.    12 


OCKCT  rkaau 

■b.iaaikiTT 

CNOikCtainc  iMViSTl.ariuk  or   lOaiiivk  r4lkuar 
*4TC  er  T4v.ii/a  ii»aa«ia  taaoft  rkaaia. 
ou  .>i«.  II 


a«MCaiT  aoTOao 

(attautT  oaocs 

TMt  '*Okio>'  "r  iUk**Tt<  OT  ktajcaTtd  aKxCT 


■•N*  twiimt  M*  ttmirtOHt  *«r  tm  titers  or 


MTtwl   1UT« 


XMT   riaiM  C^tlUt   TUT   IM^T. 


tkMMt  I 


■u*«lMi  MOB.    ••CMT  «eraii*i  t'^tw  ca>)«.l<«i 


ciunric 

•MtMCTt 


ruaovu*  octrati'ie  aout  M^a  i«w. 


lA   MTU 

MaiMcTtvirf 

■OMl^OaiNk   •tOt.MIC.t.    *«   Ci^KIOk  CO'MMM* 
ION    0*    UlklTfK.     VII    aiCiyiLTri'TIOM*    C'«1.0lllkllV 

«>T«tHi  wjMt.ii»r<t  »Mw>t»>Mr(  iM>  miliar' 

MIU.TM«. 


tmU  UWfOWKMTM,  Ui«|TI«M 


raw>  Ko  TV  iO««  r.  4^«f  rag"  »«>•  Ti  MM  r. 

TM  jlK.    IT 


»ui«Tutrr 

trn't  t#  e*»«tii  »UM  »f»»i»iit«ci  »•  rtMf- 

•■M.  ci>to  *tr(,iiDtti  4tmiiiT  »*0K  •Hiiat^tct 


ci.*»^ic-*k4»T|c  ais^owK  or  •  uuw  fs  * 

••I  Jl«.    I» 


iwnKWlc  iVTHn  0»n  itiiuftnitm  ..ocw. 

•WailMt   MTC*    IM   t«.l3   MMKLl.t'-T   NOToMf.       Vtk* 

niMMPMlc  Tt«(  MMkwttox  s«  L'lMT  ru.««t  w 
■<(T*i,cir  ta«ctM  Ik  «a>i«<i  k.oc*T>aM»  u  rvt  neTua, 
•••aw  aW  -iK*  I* 


eiltcTlaa  if  Till  ttLMk  ro«  tmi  n|«uTt«M 

a-«T  aaToat. 

jK.    IT 


*  atTMOo  »o*  aiMKrirariM  c«»««ast«a  w 
*cw?aMa««  TO  ii'>oaeai<  micm  a«T  w  Matcu  •H" 
iVMaiM  tUCTMeoc. 
<*MM  IM  ^l«>   10 


kK*TiWi  •rOTta* 
emmmttttim  i«uiai«aT 

tCCCTuct    1>fT    aiidLTtt    (MT>>    atfcwiWt'O*- 
TI«M  4a0  COKklXIOM  >0a   TNt  a'aOTf   cu«««>lc*- 
Tlflk  C(aT«M.  *kyr«i>«  <t  M4«||.io>  t»u«. 
••■aw  OM  ji«.     * 


rtnao 


ei«ik  Ml 

•«ltc*  rOMtauaafljH  r*cTea<i  taklaCcaiaa 
*•«  cOkT  MMbtart.     nidTteTiOk  •>«  (i^iatrlgMak 
cainaii.      <iT*vrTUkK.   *>MkT«lt,      l»«C| 
UTUIt*T|Ok. 

W  .<l«.    10 


Ttsn 

STvju*  urft  Tt«TS  or  ..•wi>«tai>-«  rt*T<>Ni  'oa 

(EKailVkTM.-     |KO-M«    iMIaTteTI**    SMkT(«. 
M  Jl4>       J 


iKiiiaiK  ufvokT  0*  roaaut  •«  Ti*  jecan« 
art  ji».    1 


riu« 

nrr»ic*i.  nib«(aius  or  u*o  •tL^ktte  'iw>4. 
rHOia-MU.  •«iw«(i«<iT..     iNWTorOkguCTi**  kirt- 
TIM  «it*UMri«kT$,     iMria'«L<>UT'  u*B  atEcIalM 
riL"a. 

iit  ji«.    • 


raa««Mt*T|«M  4iaMitTla« 

tft  oikT*w,*s  uo  wtikoii^  »0K  •^««tkiiak 
or  »aaa*a«TiOk  xr  ocTOarioa  nr  ra^aMiaT 

H»KT. 

Fa  jio.  *a 


MM*  CMTMM 
TUT1I.M 

TI«aML  CMtMCTiaiSIICS  0»  tLaOTO^M-CO^TCO 

kvuM  t«  coTTo*  rtaauii  rMCikiP«aa«l>«T«ic 

*M4.T«|«I    M*  CMMaaTftJIlMalC   *MLr«i«   W    TMCaM 
riOk  aaonuCT*. 
rM  jl«>  la 


•TULITI 

•ata  wicilllaa  (TMCna 


ratu'saTiLkirt  cjnTaoi.  r«ciLtrr  mrtM 
ocacatariak. 
M-aaa  am  ft*,  la 


■icOMucTiaa  riuaa 
MMParTWiaa  wtmom 

•MkiracTKitM  atTitOLt*  ran  TM«k«  rMolOcaiTTIa 
riu«.     STueiit  Ok  «aoiu»-co«<«*o  Kak««iuM. 
rMaTovfN.T*ir  tr«tci*  ■•  «(«m*i»ii«  FikM». 
«a-aM  TM  jt«.  as 


Tw  Nviec* 

■-•«ao  acniciMOweTOn  sttTCHi>a  mw  kKiriaa 
scvictt  u*i«a  •*«CHMaft  tcaiti  Ttt». 


••Mia  •«u,t 
■aiw  o4«u 

MTi^iuucic  MtiMBO*  r3a  cti.'fi.oTU.  aMi* 

HUU.  ro>M  or   urclkUj   •*<«-«.•  la*  atallTtkCt. 

N  jl».     « 


•••la* 


eOMaMT*1IOk  t9   MM*l«a  aOTIu*  ue  aNSiCfilil 
TiNOcactc*  Ik  «  stktat  laatauLa*  M*< 
•  asi  jt«.    « 


MHia* 

ILCI 


TIC   rlILM 


•tnxin 


■IM  lei 


nroaoaTiaa  rga  ca^  uacasi    •«Tu  «»  M^li. 

•T  Jl«.    M 


aatTIIXITI 


mnwii  OlSIOM   TC:««I<MM   rga   VaCt,  VCMICkl 

aWi.ie«Tioa  *M>  oMotMO-aaita  Ta<c«i«a. 


«nu.lTi«  lalTTiricitCl 

CMTMk  rrticaa 


UTtLklTC   C0MT«M.  raClklTT 
(vaUMTlOk  rao^aw. 

lU  rfiv<  la 


•TiuLin*  iMntviciau 

VTKM.  TMcaiM 


•mmtttmniLfm  iivnu 
caaaiMs 

0CT4*SUIC0«  C4MIX    *M    IT»   >OTrkTl«L   ron 
MVICIt.       UtlM1r«L<     rtv>«>ICtl.    k'>T.     kc.     il 

••oaTM  nr  p.TT^  CkTiT.ks  j%int  aoaoM  tan  m.u««- 
akai  «aotTtoi«  le  tw  tuiCtM  nt<  t». 
oaa  jh.    • 


K«ic«oucT«a  ocviec* 
■uataicM.  aaacTtit 

*••«  aCMa.ik  roa  i<i,.Mi«-oaot*  vaaaciM  rat- 
•UMCT  autTiai.i'as. 

•ta  ji«<    a 


•ttnicOHDueToa  otvicct 

ULTaavlocCT  aCTKTOM 

T|l«    COktTfkTS   b*  L«tS   TMAk    lao  "ICaOWCOkua 

nlu-ikieaok  aikac  'oa  ^v  xtict'«s. 


raoc'OuMT  rea  >Mt.«i»e  tmi  TauisM|ai|04  or 
iMCaar  »«o>i  Ui'T»u<<«».<ru  »»o'»to»»  t")  ttfc- 
Ttc<u.r  laiTuT'o  X«UCt  ur  oa'vakrt  kriTfV. 
j|«>     * 


••Moca  aanct 

OCTMaTIOM* 

mak'Ticu.  •«aauii«<ri>r>s  rg*  tlali^tar 
COktcti    OCTOkclTONS  «N^  aVL*Oa<T|WH*  ti   tuta- 
sOklc  rtoa. 

OM  tfl«.    a 


••Hoca  aavct 

me  rvaa 


<caonr«aalc  laaaia*  CdVlci'aTt  'm*  tHOCk 

(liaMltlflk    Ti^Ck". 

aaa  jiK.    • 


ukOtauTra  kuQc*  M^cs  roantf  OT  k)im.ooiaa 
•  ia(s.     aaktc  cacuiT.     oi»eH«4i>t  cl"<dtT  «*»• 
uatiVMTS.     rtM  ratSkiMt  <»*ut'0*. 
»»-um  T«i  jK.  aa 


TIC 


|T« 


•ojuaTktkT  s*  *aTirici«k  cmtm  mIulitk 
roaiTioN  Ts  iittmt. 

jl«.  la 


•itixiTu  «a«Tirici*U 
THacaiaa 

ianLkITT  cvrmtit*  ■■aoaaaa  ar*c»i>^^Ot.     io»- 
WCTiOk  TO  *r»ftacMi  (kay*Tioa  r<Hi  arraaerijk. 


«u»e»rTi»iLiTT  IN  uaicoMBucToas.    react. 
■■a>i<ni>CkTt.     "lat.ci  '••s<«tic  >-OHtN< 
HaluatNCkTs.     xcaiwTioN  a«  th*  >*<!>^tic  kOmint 
am.ica'il  T«  (VLiaeta.  or  un  xcinht. 

!••  Jl».      0 


iTATItTICab  aMCtSM* 

eiK'CTi..  ri«tT(  acracUNTtiiok 
tTaTiOMav  tTsin«. 


or  .  LiNCaai 


aiu 


K*!.'  ^"Ovu  raw  tMc  UTtaroa  or  nonuakTM. 
TUMt  tvaao*4Ti>«  4  T>«i«  riLk  or  Ml  Mttai 
snuT  TT*(  r«tr«a4ioat. 
«*-aw  aa*  ai«.    a 


conavkaTloa  or  tconct  xaivt"  rao"  af«ic4Tw 
tiTuaTiMia  m  iN-a4M(r  rcivoa«>act. 
ji<.  aa 


.T«l« 

THCoaT  «a  rwuaiu  A..«Lma  »-o  taUT***. 
•ill'  i> 


HKT* 

•CAT  TaaMTta 

•«4T    C>CH4Htf     IN    rxa.    t,«MINM    aeuM>4MT    L*Tfll 
OUaINt    r|,0«    4»0tM>    4    T4l«   ri4Tt    (ITH    iNTcaiUU. 

t<4T  louMCti  TaaaSuiiijM  ar  w«<i4k  *atte>^. 
i»-am  «sa  jiv.  as 


••lUMU 

rW1t««ti    iCMlnltTBTI 

fln«4NOSiLic0N  coawOMkos  coNTMaikk  riaowioam 

0UTNTLTHl0»MO»»>«»Teatmrv>INH»«TtIT»«04'HI|.4a» 
■4»    STNTMCtlltU.       C0kDi<IS4ri0N    "«    Txlt    'JNaflUkU 

•IT*  oi'<a.saoaM.roiiHTHrv.tit044'tl.     i«tMlk.4Tio<u 
M  ^l«.     • 


aCtklCWi  aukttica 

»THTt«»tl    ICMIBiaTtTt 

TTNTHCtM  c»  aciM.4iCj  trauc'uac  rt^rrt^MTf 

aniTI«4||    gr    •••■•3IHT^J>T'>ir>^Nfkt<>«*. 

M  ji«.     • 


■MMPactwiM  iwTiim 

TUHaiTCN  iMirT  kOk->a«  rao«a<Hi  *«oaucT|Oa  y 
o.oae-i  o.oaci  4no  }.wao-iN..T>'ica  kMiCT 
ntTtKt4t.i  TTksiLt  mertiTUt  ra'a  aeo  ii  ago  r 


aaiLMUMca 

•nntcM*  ici«iiitTwn 

oa«4kOSlLlct»  co»ao./ios  C«fc|*lkiak  »iih»iionm< 


OUTMn.TMlon«kn>4loattMru>taCT><ri.tTMMrviL4NC        ^ 
a«t  %1t,tm%fUu.     co«iNS4TI0k  rr  Twit  C^ntouoi 
•IT*  ot'HLoaarc«.foii«T.«Tk*iLOii4N(t.     i<u<i«k4Tiwk. 
M  wl«.     • 


atlHULaTiaa 

TtuMTtaika  oaT* 

4  si»uL4Tie  TtktatTKT  9«T4  trNia4T|g«i  cgkTauL 
raooa4a  roM  uhora  C4a}  inrur  co"Taoi.f 

iM  jU.   M 


••laau  cartrau 
e«T«Tac  •aevTt) 

H|«.„0llitr1*IC-C0k.>T4<iT  n*Trai4«.k  4N'< 
rtaaoccrCTxicitvi  ti<«a^c  c«TtT>>    oapaim  orTic4t. 
cOkOucTtOk  vMrNxicwi   iMtXT  o«  rtaautt.':T«iciTri 
cOMvctiOk  rMik>««k4i  caTtt4L>«<-u.iN*  rj44ari. 
f%  .<l»>  la 


TCtT«   Oh  CCi.L4^M   or    TIMCS    |- 

lU  ji«.  as 


Mikk. 


•MLAa  MOiaTIW 


»|TT 
TaaM<k* 

»    FOakUL 

tH4«4C 


■M-CTA 
rear  otatiTT  ok  toiao  rao^M4Tir>k.    *m.iC4Tiok 

TO   MUan   MTUItOk  or    tJCULW   frtOtteal. 

"    ~      M  gi«.  a* 


aMuHo  ocaeaaroM 

MaawTotTaicTiTt  cuMbrra 

ricana4vr  ti^usii:  jtL»»  Ll»r. 


MiAiia^   ••   mKmm.^^  ou   .>_  _..»    ..-^    _  '"•  •ao40a»NC   k'NCMTIjN    3^    SOu»0   4T    HI! 

^^IfT'iZ  t2?J'i^t?^2*If».?^'J^*I!f"J'  ratowNritt  uiiNt  k4iN,.To»r«ict'y|  rlta 

T»»l»T|c»  or  THt  T«tNir4«rkcr  o»   4ia.  liial  Zti  ■ao4oa*-«  iTaia».t.«. 

Ti«  ju.     1  ao^aot  tsi  ji».     0 


TkCflNIOuCS 

:*ea4«c 

4ktf  a 


•*%! 


:aiNt 


tttetaieirr 


wi.o'aika  or   rMt.aa04kCcraic  'aTtalak.*! 
MarLi  •a(Tat4TN(Nii  r^uieti   Ka  ocaikc  4lUits. 
to  jl«.    |T 


•fact  naviaaTiOk 

Mb.U«lklTT   (CkCCTIMklOl 

a  STuoT  or  nuLTl-rixTlOk  it^soas  rga  sract- 
MHicu  auinaK*  a«e  N*vitaTiek  it  r«t*exTtq. 
oTa  i»i».  I* 


•siaau  cartrac* 
larwiTict 

INTt4N(UT4T4   STITC   4foait«T4T|eN  OF   CjaaLT-kT 
kucui   •LlN«o  Ik  ccalxk  tikc  a'Taari. 
M  ji».  ao 


a«iMU  orrtTaL* 
aouMiuTion 

tLlcait.  ruio  irrt.Ts  ok  rgiaaiiko  iikhLC 
caTST4ct< 

«M  jti'  a» 


••laau  eavSTacs 

ItCOMBaaT  cniwIOM 

aiH4ac>i  Ok  roTii  MjOCt.  roo  TM(  rni.sioN 
raoctui  rMiOu.'iOk  or  tmC  sotw  c  acciaraa 
ctkTca  •r  u.icl*Ok  son^aancNTi  aMeTOcjNDucTivlTr 
iircainrNTt  Oh  a^Ttat  >4«aLCt  cfkiiiai^i  t.#  4a 

CfkTta, 

N  ji>-  as 


•Mtecaiaa  4U.«ts 
T*u»wfLieTaieiTr 

JtOLoraikB  or  TMtakO>.k(craic  •*Tuil4..ii 
aru  ■«(Trt4T>«kii  r^uatki  idiocaikt  4i.MTt. 
>«W  AM  Jl».  |T 

e  aoeaiT  aneanxawr* 

C*MW*TtOk 

rHOrnatiaic  •*^h03  iOK  XT(a>lNlNfe  ,.oe4t 

kikfc    a4T»i    !•■    SOLID    »aJ«LL4'T    l«0»0"».       WtC- 

'le  Tii%  a(Mk.utia>i  or  t'«»T  rui.»'»  or 

IT4U.IP    Ta«CtaT    Ik  (Nja«  kK«TIOkS    Ik  Ti«   aoTua, 
aT«  aW>    to 


••aact  meac* 

TaAjccToaics 

vikNiNa  uk«uiDto  a^KCr  Ta4  ccToar  qiaiTat, 
coarun*  aHOaaak  ico:  i*o«i> 
ais  ji«.  M 


•MiiO  ITlTC  MTtiet 


cuttt 

[     atit4aCM  ikkrsTitaTiOk  jiacc^to  Twa«ai  t.*- 

nkOika  TNi  ut4^UL  aak^  or  ti«i  uUiaok4MCTlt 

MtCTauN, 

W  aw  oTt  ^i«.  ao 


awacc  MMCiuaact  •rniaa 
.  mtum  awaaoai  nuiai««T 

saTiLLiTf  cb^raoL  r.ciLiTT  a'araa«««cc 
CvauMTiON  raokaaa. 

lU  dl«.  la 


••Met  tuavtlbUMC*  STtTta* 
Moaa  TaaeaiMa 

S4TtLLlTr  cwMTaoL  r.cii.lTt  araroakMci 
CvauwTiOk  raoakAk. 

lU  jtn.  la 


••aacc  twvciu>kct  *Y*TCa« 
saTCixiTt  NfTaoaas 


••IDTCaiMi 

•Tta 


i.lTt«4Tuai  waviT  40  aaCklaTkaaT  CAacaiNikT4L 
•on*  Ok  n^  4CTtv4T|}k  siNTcaiw*  or  lunitTtN. 
•a  jii.  a* 


^U  tT4Tt  rwTsiea 


I     acagaT  oa  ifcTcakall^aL  Suikoa  lakTiTuTi  ik 
MakTuk  c>CkiaiaT  aau  aOkU  ST4M  rkTsjct. 
4i*-«e»  aoa  jiv.  as 


4u£«'kTLn   MTCkklll   COkiaOL   raClklTT    STSTCk 

OTKaiPTIOk. 

to  jiv>  la 


nroakaTiOk  raa  cor  uacasi 

IT  WIV.    M 


NOTLS  or   COFIU 


■  !■ 


•MkID   iT4Tt   MITSiea 


TMI  rrrirT  ua  CkviajkkCaT4L  Ti»^ca4ruac»  Ok 
TMI.  acTTVlTiis  ff  craTain  iLNrrari  in  M««4kl4k 
talk. 

!•  .jl«<    l» 


TiM«r\^aTaTiaM 

oirrracNTUL  a48i}Si.NsiTi*iT'  or  •»«  FiatT> 

4N)   ICC^NO-^tT    ■fl«-(nV.S    or    Wai  CTH4i4.T    tlki40laT 
to  >tci  ratviCk^T  scN.>irizfo  aTTH  4kt.aat*KU 
UkOKkTic  ia.li  0*  aorM  4u.ot(1ic  *iw  ifkO- 
(CMIC    fllk  a«4rTS. 

•oa  jit.  la 


aiecs 

acuaacR  Ok  roTii  «,>oii.  roa  ^m.  t^itttati 
a^octssi   rkcooc'iok  or  thc  ^ou*  i  AfCerT-m 

QCkTtll    kT    ILCCOON    •ak«4rl>«NTi     m<0T0(,,4«fXJCT|VlTT 

iJvraiwNTt  Ok  k-T»ai  .^aaus  c^kTaiaiD^  Ti«  a< 
NTta. 

ji«.  as 


iriio  aava 


oaan^a  cprtcr 

Ta4N«kITTlNb   CLOO    alftkALS   Tr   4   kOylN)  . 

kchicu  •Mm  c4Tat«c  accjaaCT  gv  (i.ik|«4Tiuk 
or  DoaPLca  ratuuckcv  SmIft, 

M  jiv.      • 


TaaaakaTtOk  na  reactsa  actcaaCHi  virrjsiOk 
rricitki  ik>  4N0  T>^aH4k  coi^xtivitt  ori 
ID  4aaaki  Tk4itSi.4TCj  ir4ki4«  atsrcacH 
ji».    • 


iMCLiNtB  aaaiT  TaajuToaiu 

LAtoiks  siTt  cov(a4..c  or  eaaiTiks  VkMio^a 
•ITM  kakCuvraiNA  eaaaOiLirfi 
loa  jin.  la 


a«L4Maa*M«ic  aiMknia 


-yrn 


Ta4»*t.4Tigk  rr  reaciSo  aCM4>CMi  rt».4.o.  fv4a«a*MUk  «»  aa.lj  aOJlu.  Tnin^  itiii.  aa 

WUkMic  •WTMOr*  or  lao..  Jticaaikaliok  in  oaft  4no       iXajilTuiiicrk  *»»«"•  raawi^TiOk  or 


SLaSs  IN  Tmt  k^TaLuMSiCat.  lkOu«raT. 
M  jH.    it 


atkOT  MiTtkkaa 


IC 


riu 


«pl«aa  «|« 


•a«u;ttOMa 

ttilDO 


.,>i«.  as 


aaounok  >|rt.o  mojuccJ  ar  4*  i*#iniT(  scOT 

Ik    4N    INTIklU    rTklNX4    »J*a0UNr«0    kT    4    •^OfO- 

acktouk  rtasna  •Mf4T4. 

kS  jU.      • 


KCMICkt* 

aacTic  nsTS 

ortisasa  riAasroaTi     4«  tNa|kcc«|k«  tyauja- 
Tioh  or  tana  vkMiCkT  T^aarieaait itt, 
ra  ji«.  II 


•aecioiVTatct 
uaoaaaHia 

CoanvkATtOkk  a(laU4  aC4.a  a.riku  4M1  •>.- 
Matioa  aaTTTNtk. 

Tai  ji«.  ao 


aeiua 
caaTiNta 

ktNI^4CTl»IMl    MlTMO.>t    rja    TatN>    atlolO'«lTT|k« 
rlkkf.       tTly^lI4   OM    SjaiUk-COVCH'-O    krkfvNTlM. 
M«T0Va(.T41C    (FFtCIS    l<    U><N4h|ir«    f|k«*. 

Tsa  ji».  as 


•aaaa  auars 

rkuie  oraaMic  maacaTua 


noTioNS  or  4  sPaa  a^rr  in  aiaukaa  •avct. 
-aaa  aia  ji«>    • 


mtiH.  ruMCTiOkS  inanCkATIcaki 
QirrcatkTiaL  lauaTiokS 

4aaLTe4Tiak  nr  4  jiacacTC  vc' ocitt  aogb.  To 
TMt  aOkTtnakk  kouailOk  it  SMiaa  flob* 
TOT  j|«.     • 


ltk4iTic  rkoaraTKk  ntsCkacM.     CKTkT*u.ikC 
lea  4T  HiiH  Tiaacaaiuack.     ['♦ujrkM  or  ««41n    «—_,,»,    .  _,.-    ,  „  ,  ,„, 

laav  aLL4>4T|0k  on  Ck4»Tici»r.     iin.<«kcf  o»   ^^'?*'-    .-t—  ;— ^Tr^. 
10  tncuTtOk  tLLOTiN.  3M  N(CN>NiC4k  aaoataTii.* 
.uCk'C  or  TkiWCKaTtMl  >•  cacra. 
jK.  as 


caMar  iNFoaaaTiak  ccaTtai 


M  rcaiOMCk 
crrtcTtvfict* 


M 


4CCua4CT  or  4«ik  4«.ki  jirFcfkcr  j>/>at«MTk  4T 
ii»  "r  4  racscaiktr  '4it»Uk»  sTtrcM. 
jU.   >• 


srartiia 

LlMi4a  siwMu.  aMoctaSiia  THtm*  aao  ttiMtm.- 
H  4fs.    4  ri«t-«*aTiNa  •4<won  c'kcaa  stitcn  kooct. 
If  !MTaoTi«kiari,  rok  thi.  cOMkuki'4Tiek«  ateiua. 

TU  jK.      i 


••aik  •«eM4aict 

Ttcoar 


coMiiNo  fTtiros  c*T  osclu.Ok'-oai.  ui*at.4r. 
rat  jiv.  TO 


irieiTioM 

Ckccraicak  cauincNT 

TccMNicai.  sr*ciric4iMii  CkfTaicOk  sua,iC 
aaatSTta  lkSl4u.aTiea. 

TOT  tfW.    la 


iricaTiaaa 

TnJWTra  srarika 

wtctrik4TivM(  40*  aiaaoaw  acn/ra  TtLlMtTaT 
STiTca  rOMPOXkTS   Or  klNuTtaak  •«Ml*  at    Ii14 
a  a. 

••>  jH.     a 


TMMCTS 

tiateariaM 


•aTaaikitts  ^jTToaaa 
maakiaWT 


laccu*4C<  o>   44ik  akakC  OlrrtackCf  jiiOai^WTi  4T 
n «  aeuNO*kit>  na  4  MiKtcaiace  r4Ttau«T  aTtrta. 
M  ji«.  a* 


AklkMUkT  or  |iH,aTl*k  kL'TruaMf. 
•aa  jH.  I* 


Tf  ST«  ON  cokiaaac  ar  TJaCt  i*-  seiks. 
•aaa  laa  ji«.  as 


iTian 
EPrtrTt  or  kaaviTT  aao  aTaoaaMtaCk  Njk-Uhl- 


-IT 


•araaikian  auTaa 


at*  4LlaM«kT  or  iNi,aTiaL  aktTreaks. 
j|».  ■• 


•Tiaa  mtm 


•tVMMTIW  «MOT 


••TWCMIM.  IMU4 

MtUMI    |l«CMtlitCti 

1UT«   Ok  C(XI  *»M   M    riMCt    I'    MlWt. 


••n»T«Tic  bi*Taiauriai  w  1*4,  CMMucnouitc 
^».  I* 


IMTIM 
MUM 

«aLtMkiig*>  IV  •  aocio  10  T^  acston  w  t 

CainCM.    ^I«T    l«   *   *k*>«    MO   t>l»TMItr«|C   •*» 

n.ow. 

«>  tm  •!•  jU.  a* 


PVUCMIOC* 

<«•  •l%.-a(»'»T4aT  4TJA4UI.IC  >\.wtui  a«k«  01 
Ti«tis  <M0  r»ti.ukrioM. 


■•TatlfTICU, 

Ll«4 


Jl»>   I* 


LIM 

MANOLlNk  ut  STM>a*4  j«  •iMa'^Ma  lita'Mint.i 

l<a*TltuC^IOk    ■UMMl.l    ***IC    iWOa^lTIOM  »<M    Jl4    l>l 

OUIM.  '<a«lcaT|oa  «Nwi  o^aiTiMi  0*  kiTaOrfa 
TtTaeilxC   MlNOk"!*  Cwtt'HCaT. 


CMMancaTiw  »•»!*«■•? 

•Cet>T*Kt  I'll  atKibr>i   Oaiii  arkowwiu*- 
T|«M  AMO  ceacuoiM*  usa  thi  araou  cua'^uatc* 
TlOk  Ctaniat.  ia/*e«-«  *r  *Na«ii,i  Ot  t^m*. 


•TILMtTM   IT$nM 
AIMtM,  rrtttM 

<wtb>4T|c  0*^4  aaucitiii*  o>  aCATHiK  urCk- 
klTt  04T4I     ik«rtT|ai  j«  mtul'TC  »icio^l4t.  oarai 

04T4   t.ar4T|0h.    UtI  MT*   »«LTtl*. 


•UlHi  IIMIU* 

mcraictTioMs  'M  .la-uaia  fvp*  i(L(««tar 
tT»Ha  r«OT««aTt  g»  aiaura>MM  •OOU.*  «t   IJM 

4  •. 


aTCklMlia  iTtna* 

TUT  laulMCMT 

»ICa<wlal4ru*|Iio  tUCMaic*  la  a|j(.«t  »ti 
ateiCIW.  '■OafaTIOM^  C>O0«n'T».  T*9^|a(iip 
tlOiMM.   «Mlk^u>s.      Wklo   CiaCu'T    TCCMitlut. 

aa^ccuL'*  uirT^oMics.     ra4MtOi/'(*»  iiktiir4acci 
C4»4cit»ac>..   iw<wcTt<4<   i4aicj««xTaai.     aeata 
*ei^ct».     M4{iic4k  TtvCNcrtas. 
(•-•M  ••■  ^l<.     4 


TUT« 


iTatM-«««a««ioixa<e«iN*  eM**4CT%ai«rK*  tf 
44i^«  TiT4Miun  4U.0T  aao  »••  4*0  <«•  ateaiL 
lla«  »Trti.». 

W  ^U.    IT 


T|«i«  »ua  ib«CK.eaOxri<lTT  <a  ai«»iu<<  data. 
MS  jK.   it 


aaCMtaia* 

4eoi'i*i  OP  MOiua  MKf>^  4criii««.4  ti  c4«t 
STUk  ia«*0i4T4iT  icroat  aguai^  laro  irK.a»  to 
IWOm  T««  aacxiaMaikiTT  o»  iT*(k  e*»il'<Mi 
TaaatL*''!*  or  auMiaa  4arieu. 
••a  alt.     I 


Me  *vm 

C0MIC4I.   MOIIt 

•«4<.<Tic4t.  »»»aoiia.rioa»  »o*  »?»1|rfa«aT 
C0nlC4i  afi(ik4i>aN4  4Mj  jVkaaarrioh*  m  ik^ca- 
MHIC  n.oa. 

•M  ^Iv.     • 


aTCkCMtTWtiM  MTa 
tlWL4TI«a 

4  »iauL4TtD  T|i.(ntr«T  3ar4  ^auuiiwa  CiMriw. 
'■0M4II  »«■  uM/va  C440  i«^r  ca>raw.« 

IM  Jt«.    M 


kie4TiM  titnm 
aie4TiaM  iouim««t 

KCt'TAMTt     1'lT    atS^Tt.    04T4>    m^Or*f«*- 

TIOM  •«o  c'wCk"Si><M  'a*  THt  4'totr  cu^om'Ca- 

TI04    CtNTa^i     tH^tr-*    4t    4*441^1  Oi     T4>«4, 


wtmine  ijm 
MkKULaa  aMPtarut 

Ta4*«.<iia«.  •*  tmUT  acsCAam  g*  tmc  vie' 

or    TM(    •■0L4CU<.4«    Cua*0>iri4N    ot     414     ih    C4«.C>A.4- 
TIOIM  ga    44*«0>M4M|C   '^Ct   CUO'ICirMTi    tl«J   aOu' 
TtB»ta4'u«t.  IK  ratl-MOtUCJkC  ri."*  4T  hiIm  aurta- 
MHIC    VkKITU*. 

••1  ^I»>    « 


aTtUMtw  COwtratMT 
aaarroat 


ttnaiiox  •ukiruaia.  Mr.  4«'«T4-ii  voMTcaa 
l»  »0Ic»-»a»i,i4~c»  L4aj  Ll"**  .'T»  raraaiiiT*  u* 
Dltai.4«t««  aae  •CCuajl  ••  «^wta«  ei4t.«a. 


alfUvlMOH  e«MW>tC<Tloa  tvSTint 


4  ttaclewuMtf  o»  TmC  cmcT*  or  "i^^  ai«  ijM 
Tt«na4T)««  oil  >4Mi«  atarMM4Me«>    lacuixc* 

COi»o«T  ctMUMttoM  4ao  rai.ta4Mcr  kiaili. 

•i>  4i><  n 


aCIWM  latv 


4  ■iai,laM44MT  or  TmC  wrtct*  or  hi«n  4«  kwa 
TtiwuuTUK  Ok  MUMM  »iiar]a«4Me'>     iHbueca 
COiVWi  i«44.U4Ti«a  4N0  rixAa4ac'  lI'M*. 


<M  !••)  Toao  ••o*a4"  'aa  cOMruTia*  lae^tata- 
SIOMk  4MD  4«i4t.k.T-(T««Taie  $«^«a»ea|c  n.o»  or 
4«    lOCaL    oat. 

TI*  jIt.    JO 


If  rcoa 
T  tMIW* 


14 

4  aiaonT  01.  T4I  Tai«3  4«aCD  roacl*  ttktdtlu* 

COB^UIiaCt  41  rmt  lU>   «ta«|H|<  Oh  tT>ia 
KTOaca    !••>. 

W  ^l*.     0 


aTluj#IMl 
CaantUB  CI 


tartai>«ai4k  i««t*ri»4riati«  o*  tMticA-i>wucui 
airoaeM»>4|a  cu>«ukT|0.  |<l  Ti«  roN»T4«,T  aaiSKiar 
aCklOk   4rT   fW    4a  OOLIO^    kiOCai    «|i«T|{    F4CCut>- 

TIOM  or  THt  HTnaow*-4ia  acact'oa. 

jUt    10 


■tM*"e><  ua  r-aTii  awiOCl.  *oa  t.«  ia|,«|0n 
raacuai  •afleuc'iek  o*  tnC  30ua>  c  arctrrja 
cciTTW  •?  iLtciaok  aoa^aamcNTi  r«eTeti/<nucT|«iTT 
ixacaiavaTk  oa  »-TT»t  .aMTkCt  c"«T4|i>ut  tmi  44 
cuTca. 


nucTtoM 

auuNOaacT  gr  tauiktoaii^  (juaTisos  !<■  dit- 
rukcii«art  ar  4»iWTiiorie  aooii*. 

•  10  JH'    I* 


aawroci  nMWnitS 


aTIMi>|«4TUM 


auurtaa  tut  «uar4C4  raierio"  or  »i..tT«>«aic 
<njkC4tiii4Tis  KT  rek*Ttf*4rt,joaorrMTt.M<4  'r04TiMiS 
IM4T(o  rao"  luucObS  sisrCMtiea'i  rMTsiC4t  4ao 
afCH4iiie4i.  MiomTitk. 
a*-aw  oM  jt*.  la 


ULTaaMniC  aran  iaTKa4cria«  'h  Mt.u  'urtaia 
inmcTtoH  or  rukats.   1-11  nc.  *C4n(  jutfta 
■ciOMiiT  eowiTTom. 

M-  .<u.  2* 


iHTarT  4T  lattaaui.Tf  vCkOcTTii*  i<mak»li« 
C0M4CT    r»%>Mi  ta4. 


••TweTuut.  ■iLoair 
at«M«r«ic« 

sraurTvaut.  ^oi.o«T  ^  ej«TiartiT«,  ttkr  raaa 
UilMic   Murt. 

OM  .if*,    a 


cwnaaiCM.  Nawt 

roaitwi  T«4ax*Md«i     aaTtcwrica^  t««WT|. 
•ATMa  ar  T««  ktwasTM  4»)  tr4a<klTv  or  ta 
4Jit«LkT   (TnatTaic   tn.ttVUiM.,   HmfHXK 

rfl»>  M 


trta  La40  >H>v|M«  alia  UM  h4*-M.faMC 
vtkOCiTT  OM  TiA  iuar4U  or  4  H4ir>tr*c(  or 
a«aw^a  a4Tta|4«.. 


I  mow— ton  oivicu 
Tie  ricut 


4  MaacilC  aroCL  au^afttlOh  lao  rvacc 
4«MtacMi  tTkn"  rsa  4  a4eM  ..a  tiao  tumcl. 
••M  M*  jlo.      I 


■iTcmw  eiKwiTt 

■-•4NO   traiCraAwCTOn    t«iTCH|>«  4MW  kMHIa* 

ot«K(*  usiM  a4vcauix  Mtaits  nu. 
r*  .>i«.    a 


»«4T  Taaaarir  or  rii>c  auWkt<  I*  WiiMtaa. 
TM  all,   M 


>TCI»C«4TV«C 
MIL* 

lir<a4au«  4i>r  ra(M<T(a  ar  ftaouap  i%<>rta4Ti«w 
OMMvaTian*  fa>tN  41  jcrr>«f  >a^a  O.UO  'J  U.H  rT 
4T   4Ml4a>    4C4Sa4. 


aTtsT  tauiMcnr  itucToeaieai 

riCL-^  ia«i>u^ai4Tl^  C4r4av,'  or  ni4S<>i|a« 
r(«  aaTr  or  afbB404Tia,  or  ataaraMaaCf  tr  tLtC* 
T«o»lc  'auiaaaa'. 

OSS  JH.    M 


aiuT  raciLiTica 


NUaTian  injCTMalcti 
MCItUT«M 

raccttion  aTaci»»iU4titfw  or  «404«  avaTta* 
•T  4Taaic  0Kiu.4Tbr». 

j|».     • 


*una<*wa(a  'L^ktao^  ruaC-Tt*T  raCuirr. 
•-tooi  •MMMTtat.v  am.  ao.  a. 
M  jH.    a 


attsT  mn 

curmaaic  iauin«aT 

ritL"  l**Tau^aT4il^  e4r4K'  or  ^4tu*l*« 
T««  •4T*  OP  0raa4e4Ti»«  or  rtar^MuMC*  -M  tkCC- 
Taoaic  rauiVMtaT. 

ass  ji«>  M 


-u 


aTtlTMtM 

■aCMiia  TMaMukTiOd 

T««  aetiTioa  ar  Mit>>e»lilOh4t  rMiaKt  la 

•UMiaa. 

»l  ^H.    T4 


alUTfU* 
■>TL«N 

liwanvcarai  nr  TM{a.«4(.  kT4ai(.lTT  Or  rotiu 
riocati   Ta4.4t>^>^  u>  a^i.rtd  vr^-a  ailH  4caTL0> 
MiTaiki  L4Tras  •mIch  44C  taaaLf  Tg  acco«c 
*Ckr-ca9Ukt>aii««.    wnjca  tmc  i>>rku(i<(  ar  atai 
4ao  o>Ta(N. 

M  rfl«>  la 


•ItlTIU* 

H«T|CTI««   TaUTMMT* 

n«aa4L  eM4K4eTtai*iie«  or  (t 4*ioni«>c«4Tt.o 
Hi\.em  4ao  ccTTo*-  r4raic(i  TMCaaraaavlatTaic 

4H4t.Ttl<l    Mi    C>«0a4l0^4»MtC    4*'4t.'rtlt    f    T<«aM4> 

ot**4e4Ttoii  raw»uCT«. 

ST«  jl«.    14 


TEX-  DLT 


T*«Mm-  '"  rLfCTaU4k  caca^r  ut'aO  TMt  S(t^e« 
trrtdT.    a4n*i4i.>  rjr  tmi*  T>w>aou.4(iaic  coir 
KCaljOa  Mat  rt<iaLD  '^  srcatTioN  la  r-tr  tran.*- 

4TuM   a4N*4    '•b«   41>UVn<caiC    4a»ltaT    Tu    ITOO   C* 

]  |rw.»c»»»T4u.iat  C4«4'<K  atTtnAkt  atat   ii«- 
i'C»tH4*(0.     hu4«  or  Txc  ca-iro»>rigM4  rctrte  mvc 
i««lq4TToa  or  lauLi  i'rtciCNT  r*<ivu>*i^  or  h(4t 

TO  ft^cTalCITT. 

kO  jU.  a* 


eT«ieiT» 


raiaa  0*   rM4Ma(.LtCTaic  •4Ttal4t.l1 
••lTat4i««NTi  PkUtiai  MMaiMt  tukorf. 
•ae  jiv.  IT 


INTiar«tT4TII«l*    or     IM(    »e«l|T    rMIMtOaXT- 
KICNCI    4I«  CraraMtTlC*. 

M  JH.    it 


crrtrT  or  04v«Ck-«lvM  armarinia  oa  ew- 
MM.  LiaiO  «&at.<iMti  4traiaT  aaoa  •4(a«a*4e( 
■toieiar*. 
H  ■!■  Mt  jU.  M 


T«lelTT 


Xra'>iT4aT  i>«aMe(t.i.cT4ic  T.«paaT  It 
fro. 
osa  jiv.  a* 


aTMT«4 


MTHlWM 


4  St^C*  roata  HTDM^Ca  TMraa'aoa  It 
t»-*m  aoa  .,i«.     a 


•TIT««iuai   4IX0T* 


et*-«k  4M.  4a-C./-*a  •>4aia«  4u.»>a  r«M 

TI14M|Cia   >Kt1C9Ma    t4ll«*ICM    ■>4rt4l4i.» 

raaTiMk  iMora  iiao  *. 
oto  .iiK.  a* 


or  aicanaavr  ruati  KhlM  ru»t  O(v('kor<««rt 
C4r««u  ar  10  HP«444rT>  rcaa  ro>ca.  4«ta4a( 
roaca  tn  KiL0a4TTi.  «4<0fljTH  i/>i.  •4|ni  or 
i»  DO.  'MO  rrrincacit*  or  40a, 
Ml  jiv.     • 


aTUMMTCH 

WTOliaL  r«aM|«« 

TiN««TtN  t..«rr  ko^Liafi  rao«a<«>  »a<wucT|0«  ur 
0.04O-.    O.oao-.   4N0  3..(la-IN..T''ICa   WfcCr 
MTfBi4i.i   Tfajiii  aaoaiaruf  Pn^a  aou  to  too  » 
4N0  rao«  avo  tu  aovo  ••  a-ai  rao«  aoeo  to  joee  r. 
*e  a»a  TSO  jiv.   IT 


aTVMUTCa 

KCMoMicM.  raert«Tit* 

TMt  •ao»lo^  rt    Tu>ia,Ttx  or  »taui.4TUi  4W«CT 
aOToa  (>M4u»r  ais  cmsirijaw  4ir  Tut  (FTfcrs  or 

TMtatWt.     SMOCK    bV    Tu«UfC4. 

!••  at*.   ST 


aTlMUTIH 

«(crytT4U.lUTieH 

0€viLOa.*«,T  np  4  ru.«sriN-«4<t  4«.fceT  aiTM  la- 
ClLitai  »4»»ic4«ilitt  .as  4  ouc'lLf.-To-aairTv( 
T«4a»moa  Ti»»»«4Ti*t  stLua  aona  Tr*<rka4Tjat. 
"" OfT  Jlp.    IT 


aTlMWIta 
tlMTUIIll* 

LIT(>4Ti«(  MJKVtT  4^  Paci.  I  a  t  N4IIV  CAata|a(Nl4 
aO«»    ON    T>«  4CTTV41iaN   tl<ir<r*|«>    or    Tlw^^Tta. 

ko^oea  TM  .<u.  aa 


o.aaTiC'-n.AkTic  ataroasc  ar  4  ata*  to  4 

>«4T   PullC. 

«■  iM  ••!  ji«.  a* 


aTI«MllMI(    e«WH«Tl>t 

MMyacTwaiM  wtmm* 


i«s^o*B«>iio»<a.c«i>«  CM4«4CTMitTics  ar 

441^    T|T4M|U«   4LkeT    4aO    144    4*0   SO*   *!•««. 

kaa  STPtLk. 

•  JiV.    IT 


anaiMTUi  4U.0V* 
MATMlat.  roMttM 

ccvfLonarvT  nr  4  Tu.<«»ri.a'.«a<(  4LkoT  pitm  ta. 
Cfuiat  raaaicaaiLiTT  .ao  4  oucTiLt.ic-aaiTTu 
TBaktlTiaa  Tt»p«a4tuat  «twtfa  ao""  Tr"ai»«Tjat. 
»o.«o»  atr  .,1,.  ,T 


«4W/r4Cti«t   >ao  ritilas  or  paTt  T<%aaoCi^C> 
Taic   Poaca  C4»T*ie*<k.      »aU>C*l>-0.    aCulIM*.    4*41 
taallMs  roa  af«ici  4tt4a«.'  is  'anukuf). 
II  >l».     T 


aTMMlMMic  niMiaa 

ckTiMta  tWkjurtm  twM*i 


•Tuo*  or  ii-t*n4c  ikACragNic  fautloa  p«r<  4 

MOixaa  raTneori   TaaiOkATiia  op  »usti4at  4aTirv*. 
•M  jU.     a 


aTwaaltrwit 
MTWlatt 

a(ra«<euciat.k  rxtMUTo*  •t'lacatal,     -utj- 
F4CTuaiN«  paoctss  >oa  ^oco^oort"  siLlcwa.     tc»t 

COulPHt^T    4IO   PaoCltH^i,!.       r(a*'a4ri«(    ««ttST> 

4act  eua»(k.     it«  coa.T4'«i  OP  'C»pp»»4..     jl»- 
SIPpTIOk  CU«ikT4>'T.      »l4T|C    tc>va4Tuiii  LirtTim. 
M  Jl<.      0 


•Tiaact  oieeM 

eiPflU    tMTIMHat 


aTMlMiiaTMS 


4CTiviTir»  da  T>«  i.^iiavtH(aT  or  it«  ouakltr 
4>«  raertskiw  P4CiLiTict  po«  t^f  TMtMtitTtri 

tCaaoa  aciM  94>«Lb«(a  roa  aaOiMONPt 

4Pn.l«4»I0a4. 

40-aa*  «M  .>!«.     a 


STMMIt 

FL4kTic-*v.4kTic  ■tli'eaM  or  •  icao  ro  4 

■«4T    PulSt. 

•«i  ai«.  a* 


faa4ic  otfowromioa  Tncopt  gr  Pi^iTt 

4UTeMT4. 

aw  ji«.  IS 


tIM   ««N0 

to^t^  0« 


»<L    MhCltS    440    P4CTW    M0*OI0S    or    C0M<Wl4 

lot. 

OT*  Jtt.     It 


iTIlWlllTOiflTI 
COM.IW 

i>Mt«Tik4Tio«  or  t*k.eavtaTtek44,  r«<aki<N  Ttci^ 

klatCSl        TI«BK|PUCTIIIC<     Ji.ra4»<H||C    444>    COTOMalC 

COOLINki   P4a«iiiTio«  9P    'MAaaeti  tCTalc  •4Ttai4k.<i 

SINOLt    JUMCTIca    4MC>    TBj-ir4M.    •UkTI>rf>M«T|OK 
THtMOILtCTal;    ifVirit. 

M  al«.  » 


aTOMI^liMM 

ruijrtciTT 
I 

lavCkTIta^loa  ar  a^akTic  ^oattOa  la 
Ciad4.4a  »aiWi4T|C  044^  aiTM  4  rOMCraTwic  u* 
tcci^aic  Mflu  utiao  thC  %tMD-^f»r  4*i4ka«T. 
laS  jU.  tt 


aTWIM  »  4NTIT0IIM 

Ckear*teiw  TcTaal 

■Mv-^UTt  itMiMttrtaa  OT  4''SenpT|ga  op 

4aTIMa4    4NP    4kTiaoeiIa    IX   VITa".       4aTI*'MI>« 
t4IM*'ai.0OULI>..        TtT4Nut    TUtlk.       44ITlO«4kaw«|a. 
«e   ib»   T«T  jIV.    14 

aTaaeall  . 

4Ttn  Ta4CKlNt  .^ra  Mk(a4TieM  ao'iTiMt 
jt«.  SO 


UN*   *TtTtl« 

P^tk^aaki.  PLMMIMi  iaraaa4Tir«i  or  thC  oiag 

_  _-^  jj  »4itu    "  

jiv.  s« 


4NTtNai4    BITM    TlMMtL    OlOwC. 
'      TI*  jln.      4 


aTWOJiT  CMIWI 
TCST  r4elkiVICS 

•«lk*  cgMTaoL  tlujT  >aa  aiac*4PT 
ctu.>  4N0  k*ou4ix  »u't-\J^  »«^>ar«*oak, 
M  .>■«.  aT 


UMlXt    tot 


•urpkt  1404  uptaaTo*  4t  t4Teu.tTe  TrH  i'atiom. 
»••«••  »»s 


aT«4j(cjr#ai(* 

tirvoT  OP   Piirr  tatkljTic   r44./'CTgatt4 
Oa|«l*4T|N*    ir    r4L|Paa.f4. 

4B.if»  lai  jn.  la 


PMTPCTIOh  ar  4  •«4l>tCat|T|Vt  tl.tl««T  P*oa 
4  •«4T.«ci%a4i|i«  uti^aT  alTM|>   rtw  %f  alC"w- 
mOifukJ.  av  a(4fck  or  4  PakTIta  etvict  atiatta  r.«>. 
!■  aai  MS  .iK.     a 


•T»«»l««»C*rT«UITT 

n4«»4CTU"IN*    BtTMW* 

STihirTvaut.  t>«4rs«*..ri>>«  op  •4SM"-aM4PtB 

TMtanotLKT*lt    n.(>CaT.   MyOt»   PatSI>i«tl    TtkT 

aODW^  MSIOk  4>«  CoatiaucTioai   rttrk   cLIPt. 
T>«"«»C    SKBCa.    PMkS^...    '<4rtPt*LS   fO»»«TUtl.l  I"  > 

cOMmttm  >itiD  kTac<*i-<  OP  L'40  Ttu.jaidt. 
rfM4L  appT. 

I  Ml  al«.      T 


aTaaMSlflaN  fUmMT* 
WT4UM4HIC   C 


aTWMuuaet 

4TiieorNt»ic  MOTtM 

MTuac   4>«   eaicaMTiOa  jr   ><|R«.>kC*(«.    rxmHu- 
LlNCt     IN    Ci.P4P    4|a, 

N  .<!».    a 


aTVMwUOT  MUWaar  kan* 
MS  WXMt 

TuMuclNT-  aiAMOaar  .arlo  la  >  tat  PkO*  tfTK 
XaT  Ta4«<prP  4>«  4  PV.NOTk,  aua't*  Mppcacar 

proa  UNITY. 

40.40*   TM  jl».       t 


aTVMwtCMT  oaweaar  i,4Ttll 
W4T  Ta«iMm 

T«4a«rt»  ra«rt»k  la  4  ratt     JtTi   Tipi«v«.4«>t 
•0u>O4aT  Lana. 


•WknuaoMie  aaei4Tton 
cOOLln* 

INVf«T|b4T|b»    OP    JI>..0a<t*Tlg»4v    CUOLIX*    rtc>^ 

aioiati     T«raMiPkC(T«ici  jkTaatmiic  a^j  c*TO«t«ic 

COOIIN*)    P4aautTrfia  or    T-ttaaOf  1  CCTalc   a4Tt*l41,4l 
klh«C[    ..OktTlOa    4Nb     l*.>-4T4*f<    -^A.  1 1  •  JtTaC  T 1  Oa 

Txtaooti  eCTaic   -«»iet«. 


avtTtuaMie  weuTtoM 

4TI0M 


LflcaaTurt  wMvtT  a.  ratr4a4'lOM  w  atTaLk 
i*4N0'«iau.ic  coiPauaoi,     TaaasiTiia  4no 
laaTM  atTait  alTx  TMCaaac  «>•  CHt«iC4i.  atTn 
aceowtPT. 

>  .itv.   IT 


4TIM 
IMlCLtS 

e^atONa  TaaNSPiiati     4<a  ia*|>'tt*|M*  tv4tAi4> 
Tioalap  aaet  vixiCkf  T.,4rric4*i<  itt. 
ae  iM  rr*  ji«.  ii 


IA.T41MNIC    BP4a    laT4*4CTI0k    'a   MkU    x4lt*lai 

iNTtaac^TiuN  04  PU1.U0.   >•>«  oc-  •t4a*  vfaot* 

■taONaaT    CONOllTONk. 

•*  .<l«.    IS 


«Tl»—amL'T»KITT 
ll*TC0|4k* 

OkJirT   UP    tlUDT   a4S   TMI   aiBtCT   Ce«M.«SllM   I# 


*T«*«IL  m  ■*«!   TVW* 
MSti  i 

Ti|ua(TtraL    4«e   tar4*I^XT4k    |HMrkTt*4TieN* 


awCTIUaMle  MOUTMO 
aCLOlM* 

ukiaikOMic  •Pi.eiN*  .aiacttt  4*0  tawiPNcMT  >oa 

COkSTaurTIu..   Of    fLlCt«JN-TjM    .ouat.!    jjaPTtatT 
pr««Mtk«  «tP'.  "0.  ». 

40.4M   *SI  jtt.    14 


alATItaVIOLPT   OCTtCT*M 

ukTMvioLtr  ortteat,  a4rtai4b* 


T|«l    COkttikT*  gp  v«Sl   T»4*    laa  alcaOaKONOk 
4>«  trirraaL  teNSl^l«lri(l  ix  ?"«.  tvO  il  yy) 


■MUWtCOM  ••■ 


>n»  LO*e  •«¥|i»  alfN  |,M  li^-UI«MC 


ATHM  VffSIW 

malt%.     «  Tii«-«««Ttai«  aAovoii  t."***  t'lrtx  MM 
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Technical 

Abstract 


AIRCRAFT  AND  FLIGHT 
EQUIPMENT 


(TISTE/OHD) 


Di».       >^    8,    30,    7 
OTS    price    |11.00 


Matiachutettt    Init.    of   Tech.,    CaBbrid{<  . 

THE    DESIGN    AND    INITIAL    UPERATIUN    UF    A  liAGNETIC 

MODEL    SUSPENSION    AND    FORCE    MEASUHENENlt   STSTEN 

by    Edward    Lee   Tiltoa,    III.    HlUiaa   J.    Parkin. 

Eugene    E.    Covert,    Ja«e<    B.    Coffia,    anc 

John   E.    Chritinger.    Jan   63,    136p. 

Cjontract   AF33   616   7023,    ProJ.    7065,    Tad 

ARL    63    16 

Uaelatsified   rcjijort 


•i 


Oetcriptors!  •Mind  tunnel  Hodelt,  - 
tuanelt,  'Suspension  devices,  'Elect 
Design,  Power  supplies,  Thyratrons, 
tysteas.  Circuits,  Solenoids,  Optica 
■ent,  Servo  aaplifiers.  Electronic  e 
Cooling,  Packaged  circuits.  Supports 
fields.  Airplane  aodels. 
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<^uipMent , 
,,  Magnetic 


The  design,  construction  and  proof  te 
Magnetic  nodel  suspension  systea  capa 
in  a  M  ■  4.8  wind  tunnel  is  described 
suits  indicate  that  the  Model  can  be  s 
Magnetically  during  the  wind  tunael  st 
conditions,  that  the  Model  can  be  ang 
lift  and  drag  forces  Measured  with  the 
angle  of  attack.   (Author) 
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AO-^O^  8i;8      Div.   1,  26 
(TISTE/OHO)  OTS  price  •^.60 


Battelle  MeMorial  Intt.,  ColuMbut,  Ohi< 

DESIGN  CRITERIA  FOR  HIGH-SPEED  POMER-Ti&NSMISSION 


SHAFTS. 

Quarterly  rept. 
by  J.  B.  Day,  R, 
J.  E.  Voorheet. 


no.  1  on  Phase  2, 

G.  Dubensky,  H.  C.  He^^haa,  and 
■•y  63,  1v 
Contract  AF33  657  10330,  ProJ.  8128,  Ti»k  812802 
ASO  TDR62  728  Unclassified  re^tort 


Descriptors:   *Drive  shafts,  *Tibrat 

Standing-wave  ratios,  TransMisiioo  1 
Phototubes.  Measuring  devices  (Elect 
electronic;.  Helicopters,  Design,  Th 
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Bulletin 


engine  speed,  power,  and  helicopter  size,  indi- 
cated that  the  speed  range  through  which  power- 
transMission  shafting  will  need  to  operate  in- 
cludes speeds  up  to  the  sixteenth  critical 
speed.   Shaft  eccentricity  aeasureMents  have 
been  Made  on  coMMercial  shafts.   These  Heature- 
Ments  will  be  used  in  digital  coMputer  calcula- 
tions to  predict  actual  shaft  vibration  aMpli- 
tudes.   (Author) 


AD-404  850     Div.   1,  5,  6 
(TISTP/JEA)  OTS  price  $16,00 

Martin  Marietta  Corp.,  Baltiaore,  Md. 

AIR  FORCE  FLIGHT  CONTROL  AND  FLIGHT  DISPLAY 

INTEGRATION  PROGRAM. 

Final  suMiaary  rept.,  1  Mar  62-28  Fe*  63, 

by  C.  A.  Gainer.   Feb  63,  1v.  EH12905 

Contract  AF33  657  8600 

Unclassified  report 

Descriptors:   "Huaan  engineering,  'Display 
systeMS,  'Flight  control  systeas,  'Flight  In- 
struMents,  Effectiveness,  Air  control  centers. 
Vision.  Hadar  landing  control.  Aircraft  cabins 
Coding,  Colors,  All-weather  aviations.  Ground 
controlled  approach  radar.  Pilots,  Visibility 
Acceptability. 
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AD-405  475     Div.   1 
fTIST^/JMS)  OTS  price  U.60 


Republic  AiOyii OB  Corp..  Faralngdale,  N.  Y. 
RESEARCH  IflVESTIGATION  OF  HYDRAULIC  PULSATION 
CONCEPTS. 

Quarterly  progress  rept.  no.  1,  5  ■nr-31  May  63. 
31  May  63.  27p.  iAC933  1 

Coati;act  AF33  657  10622,  ProJ,  8128,  Task  812807 
i  Unclassified  report 

Des«:riptors:   'Hydraulic  systeas.  Hydraulic 
pressure  puapt.  Hydraulic  servoaechani sas , 
Hydraulic  actuators.  Hydraulic  valves.  Fluid 
dynaoic  properties.  Tests,  Hydraulic  cylinders. 
Aircraft. 


DlvUlon  2  -  ASTRONOMY,    GEOPHYSICS  AND  GEOGRAPHY^* 


Lajraat  tfcslga  tt   a  paltatlaa  gaaaratar  vat  eaa- 
ri«t«4.   Tlia  asa  af  aa  alaetrical  aaalagy  was 
caailiaratf  at  a  bail*  af  palsatlag  ijttaa  aaaly- 
•it,  aa4  a  klack  dlagraa  raprasaatatlaa  af  a 
tjrpleal  ayataa  «a*  darivad.   Ta  factlltata  tfea 
4«rlvatlaa  af  •ystaa  fla*  aad  praiaara  paraactart, 
a  ■ialatarlaad  tM»-phata  palsatlag  ijrataa  It 
k«lat  easatraetad.   (Aatkar) 


AB.40$  852     Oif.   1.  26 
(TISTl/JM)  OTS  priea  11.60 

Kajrtaa  Carp,  of  Aaeriea.  Patartoa.  N.  J. 
PIOOUCTION  ENCINECRING  ICASUIE  FOI  HANUFACTUU 
or  ■CTEOIOLOGICAL  BALLOONS  TYPE  IL-Sil  (  )/UB. 
Qaartarly  progratt  rapt.  ao.  A.    19  Jaa-18  Apr  63. 
ky  Marrar  "laar.  ad.  ky  Jaka  Kaatar.   18  Apr  63. 
lOp. 

Caatraat  ^36  039te85988 

Oaalatalf lad  rapart 

•aterlptari:   •■etaoralagical  ballooat.  Pra- 
dactiaa.  Syatkatic  rakbar,  labber  caatiagt. 
Paaitlaatag  devicat  (aaekiaary).  laaafactariaa 
iwtkadt. 

Tka  crott-bar  dippiag  coaveyor  coacept  hai  been 
abaadaaad  ia  favor  af  a  oae-cyliader  taratabla. 
Carafat  aaalytit  tadicatet  tkat  the  eaa-cyliadar 
taratabla  bat  adTaatagei  of  acoaoay,  tiapllcity. 
aad  tafaty.   Tbe  aajor  partiaa  of  tke  kead- 
ballaaa  dippiag  aackiae  it  noa  tpecified. 
Savaral  coapaaeatt  ka«a  already  beea  received. 
Tka  batic  faaetioat  of  the  varioui  ceapoaeatt  of 
tka  dippiag  aackiae  have  beea  detcribed.  (Aatkar) 


AO-^05  895     Uiv.   1.  U.  A 
(TISTI/PCB)  OUS  prlea  tl.SO 

Saall,  Fettar  0.  lae..  Naa  X»xk. 

IAIN  REPELLENT. 

riaal  rapt.. 

E.  Svladall,  E.  NcDoaaall  aad  J.  Iltekall  Fala. 

10  Apr  63.  53p. 

Caatraet  NO«62  0557 

Uaelaitifiad  report 

Oaterlptortt   •Hoittaraproof lag.  •Wiadtklaldt. 
Alreraft  aqalpaaat.  Aerosol  geaeratort, 
Sprayt.  Coatlagt.  Fllai.  Sllicoaa  plattlct. 
Cottt.  Naaafactarlag  aatkodt,  Oili,  Tltaaiua, 
Capolyaarliatioa,  Polyaart,  Stability, 
Storage.  Sllleatat,  Catalyttt.  laladropt. 
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2.    ASTRONOMY,    GEOPHYSICS  AND 
GEOGRAPHY 

AD-iOA    717  Dlv.       2 

(TISTP/IH)    OTS    price   •$.60 

ITT   Federal   Labt. .    Saa   Faraaada,    Calif. 

STELLA!    IIBAOIANCB   MBASUIEMBNTS. 

Fiaal    rapt., 

by  Freeaaa  F.  Hall.  Jr.  Jaa  63,  51p. 

Uaelattified  repart 

Sabcoatract  te  Aaratpaca  Carp..  Lat  Aagalat, 
Calif.   Caatraet  AFO^  695  169. 

Oetcriptortt   •lafrared  radiatiaa,  lafrarad 
tpectratcopy.  lafrared  tpeet rapkotoaetart, 
Badlaaatert,  Blackbady  radiatiaa,  Nigkt  tky, 
Detectiaa.  Spacecraft,  Callbratiaa,  Maatara- 
aeat.  Start. 


Tke  retaltt  af  a  tcaa  of  tke  aigkt  sky  ia  tkree 

spectral  ragiaat  af  tke  lafrared  are  prataated. 

Radiaaeter  aitk  iattaataaeeat  f ield-of-viea  aad 

a  aaddiag  Neataaiaa  tacaadary  airrar  wat  ated 

ia  tke  ttady  to  obtaia  tke  retaltt  aver  a  tix 

aaaki  abtervatioa  period  ia  wkiek  1 8t  af  tke  tky 

Hat  tcaaaad  ia  tke  aear  IB.   Several  brigkt  IR 

taarcet  were  detected  akick  would  not  kave  been 

expected  on  tke  batit  af  ext rapolat ioa  of  tkeir 

vitaal  properties  aad  astaaed  t eaperat arei .   It 

it  tkowa  tkat  tack  ext rapalat ion  of  tke  tupposed 

blackbady  properties  of  stars  to  predict  lafra- 

red aagaitades  becoaes  progressively  less  re- 

liable for  tke  cooler  stars  aad  aay  fail  by 

aaay  aagaitades  for  tke  17  aad  18  c  lass  1 f icat ioat 

A  aaaber  af  taarcet  were  detected  wkick  do  aot 

correlate  witk  tke  potitiaa  af  aay  kaewa  itart 

brlgkter  tkaa  eigktk  vitaal  aagaitBde|  toae 

ttart  tkaw  aack  greater  IR  brigktaett  tkaa  ex- 

pected, wkick  aay  iadicate  tke  preteace  of  cool 

caapaaioa  ttart.   Tke  aetked  of  data  recording 

aad  aa  assettaeat  af  accnracy  aad  reliability 

af  tke  retaltt  are  preseated  aad  recaaaeadat ioat 

aada  far  a  aore  coaprekeati ve  sarvey  ta  allow 

a  praper  aaderttaadiag  of  tke  lafrared  backgroaad 

wkick  aigkt  be  exparieacad  ia  tpace.  (Aatkar) 

AO-A04  734     Div.   2 
(TISTP/FB)   OTS  priea  |7,60 

Naval  Ordnance  Test  Station.  Ckina  Lake,  Calif. 
A  CLINATOLOGICAL  SUBNART  OF  THE  SURFACE  AND 
OPPEH  AIR  MEATHER  AT  NOTS  (1946-1962). 
by  Paul  H.  iiUer.  Dee  62,  74p. 
NAWEPS  7960 

Uaelattified  report 

Detcriptortt   *Hataarolaglcal  paraaetera. 
"Oetertt,  Wiad,  Datt  ttoras,  Huaidity,  Raia- 
fall.  Tkuaderstoras,  Cload  cover,  Teaperature, 
Teaperature  iavertion.  Jet  ttreaas  (letear- 
•^•ay},  Tropapaate.  Baraaetric  pressure, 
Oeasity.  Ataospkere,  Higk  altitude. 

A  17-year  suaaary  it  givea  of  turface  and  upper- 
air  cliaatological  coaditioat  experieaced  at  tke 
a.    S  Naval  Ordaance  Tett  Station  aad  over  tke 
ladiaa  Nells  Valley  area  la  wkick  tke  Statiea 
it  lacated.   (Autkor) 


AO-404  746     Div.   2 
(TISTP/NFA)  OTS  price  #1.60 

Naval  Retearck  Lab..  Vatkiagtoa.  0.  C. 

THE  PRIMARY  COSMIC  RADIATION. 

by  M.  M.  Skapiro.  25  Apr  63.  9p. 

NBL  5896  Uaelattified  report 


>iiY, 


ASTRONOMY,   GEOPHYSICS  AND  GEOGRAPHY  -  Division  2 


Detcriptortt  *Cotale  rayt.  Radioai 
laterttellar  aatter.  Hydragea.  Heli 
Berylliua.  Boroa.  Nuclei.  Saa.  Stat 
Nucleous.  Eaergy,  Eartk. 


Soae  salleat  features  of 
iacident  upon  tke  eartk 
Li-Be-B  anoaaly  aad  tke 
are  discussed.  Tke  abaa 
ray  kydrogen  to  keliaa  i 
tke  tkeraal  abaadaaeet  i 
ttart.  Tke  otker  auelel 
aad  B,  are  overabaadaat 
Lawer  liaits  of  cosaic-r 
deasity  for  total  eaergi 
tbe  9tk  power  ev  per  aac 
sq  ca/sec-tterad  aad  1.2 
power/cu  ca,  retpectivel 
coaparable  to  tkat  of  tt 
iadicate  tkat  tke  cotaic 
Be.  aad  B  at  kiaetic  ene 
tke  9tk  power  ev/nucleon 
power  tiaet  tkeir  genera 
tion  tkat  tkit  overabuad 
breakup  of  keavier  nacle 
tke  aaouat  of  iaterstell 
one  estiaate  being  2.5  g 
abuadaaees  of  tke  keliaa 
investigated  as  a  furthe 
cotaie-ray  path  leagths. 


M 


tka  eosaic  r 
aad  iaplicati 
keliaa  isoto 
daace  ratio  o 
s  tiailar  to 
a  tke  taa  aad 
.  particnlarl 
relative  to  h 
ay-particle  f 
et  exeeediag 
leoa  are  0.28 

X  10  ta  the 
y.  Tke  ener 
arligkt.  NBL 
-ray  abuadaa 


0)) 


ea 


rgiet  above  1 
it  2  X  10  to 
1  abaadaaee. 
ance  aritet  f 
i  peraitt  est 
ar  kydrogea  t 
sq  ca.   Tke 
isatopes  are 
r  aeaas  of  ea 
(Aatkar) 


AD-404  750     Div.   2.  16.  30 
(TISTM/CCH)  OTS  price  $22.25 

Defease  Docaaeat at ioa  Ceater,  Caaeron 
Alexandria,  Va. 

OCEANOGRAPHY.  A  REPORT  BIBLIOGRAPHY. 
Bibliography  for  1953-Bar  63. 
caap.  bf   Estker  E.  Tkoapsoa.  May  63. 

Unclatiif led 


Oetcr 
Maria 
Maria 
Ckeai 
prape 
Econo 
geopk 
Beack 
Oceaa 
Ocaaa 
Seiea 


ipterst 
e  biolo 
e  borer 
stry.  D 
rties, 
aics,  H 
ytics. 
et.  Ree 
wavet, 
ograpki 
tific  r 


■Oceanology.  «Bi bl iog rapkiet, 
gy.  Aquatic  aaiaalt.  Fiilket, 
s.  Algae,  Plaaktaa.  Sea  jwatar. 
esaliaatioa,  Salialty,  leckaalcal 
Structural  properties,  lice, 
ydrograpkic  tarveying.  Parine 
Marine  gealagy.  Marine  taeteorology. 
ft,  Oceaa  battoa.  Oceaa  icurreatt, 
Tidet.  Meatureaent,  Temperature. 


tronoay . 

Litkiua, 
I  sot  opes. 


diat ioa 
das  of  tke 

abuadaaees 
i   cosaic- 
Itkat  for 

aearby 
Li,  Be. 

drogea. 
I|ux   aad 
1.7   X    10   to 

particle 
4lOtk 

deatity    is 
^casareaent  s 

af   Li. 
.15   X   10   ta 

itke    5tk 

Aa    assaap- 
ijea   tke 
iaates   of 
lavarsed. 
f|elat  ive 

belag 
Ijcalattag 


Statiea. 


epart 


e    equipaent,    Instruaent 
esearek,    Syaposia 


It ioa. 


Tkit  bibliagrapky  aa  aceaaagrapky  iack^dat  Its 
biological,  ckeaical,  econoaical,  pkyilical 
aspects  at  well  at  aariae  geology  and  applied 
aceaaagrapky.   Citaiioat  are  iacluded  ror  all 
aaclattified  reportt,  witkaat  releate  iiaitatiaat. 
tkat  ware  acqairad  by  DOC  froa  1953  i  >  Marek 
1963.  ^ 


AD-404  752     Div.   2 
(TISTP/WH)  OTS  price  $1.60 

Aray  Cald  Regiaat  Retearck  aad  Eagiae 

Haaover.  N.  H. 

GROUND  TEMPERATURE  OBSERVATIONS.  ANIAI 

by  George  M.  Altkea  aad  C.  M.  Falwlde 

Up. 

CRREL  TR101  Uaelattified  r 

Detcriptort:   "Teaperature,  Tkeraeai 
Peraafrett,  Cliaatology.  Polar  regii 

Suaaariet  are  preteated  of  (1)  greaad 
tare  data  at  9  deptkt  froa  0.0-22.0  fl 


daily  at  Aniak  (Alatka)  dariag  1947-1^^8.  (2) 


caaparative  cliaatological  data  colle< 


S.  Neatker  Bareaa  for  tke  yeart  19/4-58.  aad 


(3)  toil  data  fraa  taaplet  obtained  in 


riag  Lab. . 

ALASKA. 
Aag  62, 

•art 
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lit.  Soilt. 
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freexin 

average 

aately 

show  th 

tare-we 
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first 
teape 
nth  d 
g  var 

seat 
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at  th 
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age  cli 
iaaa.  a 
eart  at 
day  of 
rat ures 
uring  t 
ied  tli 
anal  de 
t  below 
ere  it 
cat iaa 


aatological  data,  (2)  the 
nd  average  ground  teaperataret 
deterained  froa  data  recorded 
each  aoath.  and  (3)  the 
recorded  tke  firtt  day  of 
ke  1947-58  period.   Seatoaal 
gktly  froa  year  to  year;  tke 
ptk  of  freese  was  approxi- 

tke  ground  surface.   Tke  data 
no  peraafrott  at  tke  teapera- 
ta  a  deptk  af  22.5  ft. 


AD-404  825     Div.   2 
(TISTP/MFA)  OTS  price  $1.10 

Texas  A  aad  H  Coll..  College  Statloa. 

STRUCTURE  OF  THE  CONTINENTAL  SHELF.  NORTHEASTERN 

GULF  OF  MEXICO. 

Prellalaary  rapt. , 

by  Joka  N.  Aatoiaa  aad  Jaaas  L.  Hardlag.  Hay  63, 

18p.  R63  13T 

Coatract  Noar211904.  ProJ.  NR083  036 

Uaclassiflad  report 

Descriptors:   "Stractaral  geology,  •Geology, 
Geologic  age  dateralaatlon,  Sediaentatloa. 
Stratigraphy,  Tables.  Geophysics.  Selsaic 
waves. 


AD-404  873     Dlv.   2,  15,  30 
(TISTP/CCR)  OTS  price  $9.60 

Visibility  Lab.  U.  of  Calif.,  Saa  Diega. 
RESTORATION  OF  ATMOSPHERICALLY  DISTORTED  IMAGES. 
Progress  rept .  . 

by  Jaaes  L.  Harris.  Mar  63,  109p.  SIO63  10 
Coatract  N0bt84075,  ProJ.  7400;  ARPA152  60 

Uaelattified  report 

Descriptors:   •Optical  equipaent,  •laaget, 
•Natheaatici,  •Dlitortlon.  Matheaatieal 
analyilt.  Models  (Slaulnt ioat ) ,  Coaputert, 
Prograaalng  (Coaputert),  Scanniag,  Attroaoai- 
cal  data,  Filat,  Freqaancy,  Noise,  Effective- 
ness, Meataraaaat. 

A  prograa  of  retaarch  on  pottibla  aeaat  of 
accoapl ithing  rattoration  of  ataotpher leal ly 
distorted  iaages  was  coadueted.   Considerable 
progratt  hat  been  aade  in  the  developaent  of 
teehniqaet  which  aay  be  tultable  for  the  restori 
tioa  of  iaages.   (Author) 

AO-404  877     Dlv.   2 
(TISTP/MH)  OTS  priea  $3.60 

Texas  A.  and  M.  Coll..  College  Station. 

THE  TEXAS  DEM  POINT  FRONT  AS  SEEN  BY  TIROS  I, 

by  Halter  K.  Henry  and  Aylaer  H.  Thoaptaa. 

1  Feb  63.  28p.  SR3 

Contract  AF19  604  8450,  PraJ .  6698,  Tatk  66982 

AFCRL  63  244  Onclattlfied  report 

Detcriptort:   *Dew  polat,  •Meteorological 
tatellitet,  •Heather  forecattlag,  Cloadt,  Air 


laatt 


1956    and    July    1958.      Tablet    are   given    «f    (l)    tka 


aatt  anal) 
Tka  geaeral 

sis. 

bekavlor  of  tka 

Hatt  Taxat  daw  poiat 

front  aad  tt 

a  related  cload 

patterat  are 

detcribed. 

Several  TIROS  1 

pictaret  af  Hatt 

Texat  and  tt 

a  surrouadlng  area  were  selected  for 

tpeclal  stad 

y;  tkese  pictares  lacladed  also 

exaaples  wkea  tka  dew  palat 

froat  wat  abtent. 

Tke  exaaples 

geaeraUy  skewed  good  agreeaeat 

between  tke 

dew  point  front 

and  cloud  pattern 

as  pictared 

by  tke  satellite.   Tke  aatck  betweea 

tke  cloud  patterns  aad  tke 

oeation  of  tke  dew 

poiat  froat 

was  not  perfect 

due  partly  to  tke 

tkin  layer  0 

f  aoist  air  aear  tke  surface  locatioa 

of  tke  dew  p 

oiat  froat,  aad 

occatioaal ly,  kigker 

cloud  layers 

,  usually  eirrui 

.  wkick  partially 

aasked  tke  locatioa  of  tke  dew  poiat  fraat  at 

Division  2  -  ASTRONOMY,   GEOPHYSICS  AND  GEOQtAPHY 


pietar«d  hj    tk«  tataUlte.   A  f«*  eaiet  occarrtd 
«k«rt  dead  pattcrai  slailar  ta  tkott  atieeiated 
■itk  tke  da«  paiat  fraat  vara  praiaat,  bat  for 
■kick  aa  daw  polat  fraat  wat  prataat.   Of  special 
lataratt  it  a  eaaa  af  eallapia  aad  targa  of  tka 
daw  polat  fraat.   (Aatkor) 

AO-iOi  878     Dlv.  2 
(TISTT/rR)  OTS  prlea  M.IO 

Na*al  Oceanograpkic  Office,  Matklagtaa,  0.  C. 

SUBMARINE  GEOLOCr  OF  THE  TONGUE  OF  THE  OCEAN, 

BAHAMAS. 

b;  lotwall  F.  Batby.   Nav  62,  8ip. 

NOO  ^n^o* 

Oaelatalflad  report 

Deaerlptors:   •Sedlaeatatlen,  "Oceaa  bettea 
aaapllag,  larlae  fealogjr.  Underwater  pketog- 
rapky. 

Savaaty-tbreo  tadlaaat  corei,  6  grab  laaplat,  aad 
i  ttaraograpklc  caMora  track*  ware  takea  oa  tke 
bottoa  aad  flaaki  of  tke  Toagae  of  tke  Oceaa, 
Bakaaat.   Laboratory  aaalyset  tkow  tke  bottoa 
lediacat  to  be  predoaiaaat ly  illt-tised  akeletal 
aad  aaaskeletal  earbaaate  partlclet  of  botk  deep 
aad  akalloa  water  orlgla.   Orgaalc  earboa 
eoateat  of  tke  tedlaeat  li  lew,  aferagiag  betweea 
1.0  aad  2.0  parceat.   Hater  eoateat,  void  ratio, 
aad  porosity  daeraaae  wltk  daptk  ia  tke  sediaeat, 
akila  eoaversoly,  daaslty  aad  cokealoa  iacreasa. 
Sediaeat  aeeaaalatioa  ia  tke  ckaaael  caa  be 
attribated  to  slow,  eoatiaaoat  particle-by- 
particla  depotitlea  frea  tke  overlyiag  water 
ealaaa  aad  tarbidity  earreat  type  depotitioa 
ariglaatiag  aa  tke  apper  walls  and  bank  edges  of 
tka  ckaaael.   Tka  latter  type  accuaulation 
aceoaats  for  over  SC  parceat  of  tke  sediaeat 
ealaaa  saapled.   lata  of  sediaeat  accuaulation 
is  estraaeiy  klgk  aloag  tke  flaaks  and  central 
reacks  ef  tke  soatkera  pertloa  in  tke  ckaaael. 
Stereograpkic  pkotograpks  of  tke  ckannel  b<^toa 
skew  a  paucity  of  beatkic  aaiaal  or  plant  life. 
aad,  ia  geaeral,  aa  alaost  featureless  unconsoli- 
dated oese  Is  pietared.   Ia  tke  eeatral.  nortkern 
portion  of  tke  ckaaael  at  1 .000-f atkoas  deptk. 
a  llaestoae  oatcrop  is  preseat  eeataiaing  cavi- 
ties or  basins  suggestive  of  subaerial  erosloa 
at  seae  earlier  geolegle  tlae.   (Autbor) 

AO-iOi  89S    Dlv.   2 
(TISTP/F>)  OTS  price  13.60 

Hoods  Hole  Oceanograpkic  Institution,  Mass. 

OCEANOGRAPHIC  AND  UNDERMATER  ACOUSTICS  RESEARCH 

CONDUCTED  DURING  THE  PERIOD  1  MAY  1962  - 

31  OCTOBER  1962, 

by  J.  B.  Hersey.  Mar  63,  32p.  R63  9 

Coatracts  Noar136700  aad  Nanr212900. 

Projs.  NR261  102  and  NR261  10^ 

Uaclasslfied  report 

Deicriptors:   •Oceanology,  Marine  geology, 
Harlae  geopkyslcs.  Underwater  sound  equlpaent. 

During  tke  peril.   1  May-31  October  1962,  several 
long  Nertk  Atlaa  ic  Ocean  cruises  were  aade  on 
tke  R.V.  Ckaln.  wkick  continued  Investigations 
of  sound  tranialsslon  and  gravity,  aade  con- 
tinuous selsaic  refractlea  profiles,  and  used 
radlo-acoust leal  buoys  to  study  tke  sound  re- 
flecting properties  ef  tke  sea  floor.   Tests  of 
aew  instruaents  aad  skort  tera  Investigations 
were  aade  froa  tke  R.V.  Bear  la  waters  near 
Haods  Hole.   (Antkar) 

AO-A04  917     Dlv.   2 
(TI5TP/FR)  OTS  prlea  •^.60 

RAND  Corp.,  Santa  Monica,  Calif. 
CLOSE-IN  ELECTROMAGNETIC  FIELDS  PRODUCED  BY 
'  NDCLKAR  EXPLOSIONS. 


by  H.  Sollfrey.   Apr  63,  26p.  RM3525PR 

Contract  AF^9  638  700 

OMlatslfled  report 

Report  OB  ProJ .  RANO. 

Descriptors:   "Elect roaagnet ic  fields.  Nuclear 
explosioas,  Magaetic  fields.  Electric  fields, 
Blactroas. 

Tka  close-in  alectroaagaetle  fields  produced  by 
deflection  in  tke  eartk<s  field  of  Coaptoa 
electrons  froa  a  nuclear  explosion  are  aaalysed. 
Maxwell's  equatioas  in  spkerical  coordinates  are 
solved  by  an  expansion  in  tke  perturbatioa 
fields,  taking  into  accouat  tke  space  aad  tiaa 
depeadeace  of  tke  coadactivity  aad  Coaptoa  ear- 
reat.  Tke  field  structure  is  deterained,  aad  it 
is  skowa  that  the  peak  change  in  field  is  only 
10  per  cent.   (Author) 


AO-^O;  023     Dlv.   2 
(TISTP/MFA)  OTS  price  $5.60 

Lockkeed  Aircraft  Corp.,  Burbaak.  Calif. 
PROCEEDINGS  OF  SECOND  INTERINDUSTKIAL  OCEANO- 
GRAPHIC SYMPOSIUM.  DECEMBER  11,  1962,  SANTA 
BARBARA.  CALIFORNIA. 
1962,  51p. 

Uaclasslfied  report 

Original  contains  color  plates;  all  DOC  repro- 
ductions Mill  be  in  black  and  wkite.  Original 
way  be  seen  in  DIK  Hq. 

Descriptors:   *Oceaaology,  *Harlae  geopkyslcs. 
Oceans,  Buoys,  Electronic  equlpaent.  Acoustic 
properties,  Measureaent,  Ocean  waves,  Sound, 
Ocean  aodels.  Micros  true ture,  Syaposia, 
Oceanograpkic  equlpaent. 


AD-i05  040     Di*.   2,  8.  6 
(TISTM/CCH)   OTS  price  •^.60 

Microwave  Research  Inst.,  Polytechnic  Inst,  of 

Brooklyn,  N.  Y. 

CONSEQUENCES  OF  SYMMETRY  IN  PERIODIC  STRUCTURES, 

by  P.  J.  Crepeau  and  P.  R.  Mclsaac.  13  Feb  63. 

1v.  RRin3  63 

Coa tract    AF19   60^  7^99 

AFCRL   63    104 

Unclassified  report 

Descriptors:   "Microwaves,  Rotation,  Magnetic 
fields.  Frequency,  Structural  properties, 
Electroaagnet ic  fields. 

Periodic  guiding  or  radiating  structures  at 
Bicrowave  frequencies  frequently  possess  syaaetry 
properties  in  addition  to  their  axial  periodicity. 
These  include  rotation  and  reflection  syanetries, 
whether  occurring  alone  or  in  conjunction  with 
translations.   These  syaaetries  influence  the 
characteristics  of  the  elect roaagnet ic  fields 
associated  with  the  structures.   Therefore,  use- 
ful inforaation  concerning  the  fields  can  be  ob- 
tained froa  the  syaaetry  properties  without  re- 
sorting to  detailed  field  solutions  or  to  equi- 
valent circuit  analogs.   These  syaaetry  proper- 
ties are  conveniently  analyzed  by  introducing 
syaaetry  operators  under  which  the  structure  is 
iavariant.   This  analysis  shows  that  two  syaae- 
tries, the  screw  and  the  glide,  are  particularly 
iaportant  in  deteruining  the  characteristics  of 
the  fields.   Soae  of  the  iaplications  of  these 
syaaetries  for  leaky  wave  antennas  and  microwave 
tube  interaction  circuits  are  explored.   The 
consequences  of  screw  and  glide  syaaetries,  to- 
getker  with  five  other  possible  syaaetries,  are 
exaained  to  facilitate  the  analysis  and  synthesis 
of  periodic  aicrowave  structuras.   (Author) 


ASTRONOMY,   GEOPHYSICS  AND  GEOGRAPHY  -  Division  2 


AD-405  137      Dlv.   2 
'TISTP/MH)  OTS  price  t9.60 

Air  Weather  Service,  Scott  Air  Force 
TERMINAL  FORECAST  REFERENCE  FILE.  DOV 
BASE.  DELAWARE. 
1v. 

Uaclasslfied  r 

Descriptors:   'Meatbar  forecastlag, 
statloas,  Cllaatology,  Thuaderstora 
Ataospkeric  poUutioa,  Ataospkerie 
tloa.  Meteorology.  Fog,  Visibility. 


alase.  111. 
ER  AIR  FORCE 


riport 

•Meatbar 

Saow, 
pireciplta- 


AD-A05  138     Dlf.   2.  1 
(TISTP/FEH)  OTS  price  19.10 

Hassackusetts  last,  of  Tack.,  Caabrid 

MARINE  GRAVIMETRY  FROM  AN  AIRCRAFT. 

by  Mayne  T.  Frye  aad  Karl  J.  Hkitakar^   Jaaa  63. 

96p. 

Uaelassiflad  r^ort 

■asttr's  thesis. 

Descriptors:   "Gravity,  "lastraaaatkltloa, 
"Eartk  aodels.  Aircraft,  Al t iaeter s J  Low  fiti- 
tude.  Oceans,  Mappiag,  Air  spaed,  Si^veyiag, 
Navigation.  Doppler  navigation,  Err>fe's,  Matke- 
aatical  aodels,  Eartk,  Data,  Data  processing 
systeas.  laertlal  aavigatloa,  Equatluas,  Liaaar 
systeas,  Acceleroaeters ,  MeasareaeaL  Sta- 
bilised platforas,  Navigatioa  ckart 

A  aetkod  Is  presented  for  rapidly  saririeying  tke 
gravity  field  of  tke  eartk  over  tkat  >iortloa  of 
the  surface  covered  with  Mster.   The  Liechalques 
cannot  approach  tke  aecaracies  attalnible  wltk 
stationary  gravlaaters.   Tke  oceaas  ol'   tke  eartk 
eoaprise  tke  aajorlty  of  tke  graviaet  riically  aa- 
ekarted  portion  of  its  surface.   Oaly  gravity 
aeasareaeats  at  sea  is  discussed  ia  t|ip[s  work. 
(Aatkor) 


AD-405  U4     Dlv.   2 
(TISTP/MFA)  OTS  price  |$.60 

Massaekusetts  U. .  Aakerst. 

EOLIAN  GEOMORPHOLOGY.  MIND  DIRECTION. 

CHANGE  IN  NORTH  AFRICA. 

Final  rapt. . 

by  H.  T.  U.  Saltk.  Mar  63.  48p. 

Coatract  AF19  628  298.  Proj.  7628,  Takk  762805 

AFCRL  63  443  Uaclasslfied  riport 


Descriptors:  "Geology,  "Deserts, 
Terraia.  Saad,  Pkoto  iaterpretat 1 oa 
preclpltatioa.  Reck  (Geology),  Eros 
Aaalysis. 


Tke  No 
t eaper 
ble  ra 
logic 
closed 
ridges 
Wiad  d 
sand  s 
any  be 
Coapou 
iongi  t 
s  iapl e 
on  tke 
spread 
Tkey  a 
doaal , 
bellev 
and  to 
Si.<bil 
border 
f oraer 


rtk  A 
at  ure 
infal 
proce 
basi 

COB 

irect 
treaa 

clas 
nd  du 
udina 

type 

otke 

and 

ay  be 

ridg 
ed  to 

kave 
ised 
lag  t 

expa 


frieaa  d 

extreae 

1.   Miad 

ss.   Ero 

as  aad  v 

Bonly  el 

ion.   De 

ers,  dri 

sed  as  s 

nes  coap 

1  types. 

s  on  tke 

r.   Coap 

skew  ex 

grouped 

ed,  and 

have  be 

had  a  c 

or  'foss 

he  Sakar 

as  ion  or 


esert 

S.   St 

acti 
siona 
arlou 
ongat 
pos  it 
fts, 
laple 
rise 

and 

one 
lex  d 
tre'ae 

as  1 
undif 
en  fo 
oapl  i 
11'  d 
a  oa 

shif 


belt  1 
rong  wi 
on  has 
1  effec 
s  resld 
ed  para 
ional  e 
and  daa 
eoapo 
barchan 
are  tra 
hand,  a 
uaes  ar 

divers 
ongi  t ud 
f erenti 
raed  by 
cated  d 
unes  oc 
tke  SOB 
t  of  tk 


s  a 

nds , 
been 
ts  c 
aal 

llel 
ffec 
es. 
uad, 
.  tr 
aslt 
ad  e 
e  tk 
ity 
inal 
at  ed 
div 
evel 
ear 
Ik, 
e  de 


«ND  CLIMATIC 


•:i 


laatology, 
Ataospkeric 
Ilea,    Mlad. 


]io 
Id 

■a 
oab(ri 

:l< 

3\  d 
leo 


A;|tl 

aijd 
lire 

loilal 

oa>le 
e  4os 
ia  ick 
>^a 
Tk 
er()«n 
opiien 
ini  a 
aajl  r 
serlt 


a  of 

negllgl- 
Jor  gee- 
se ea- 
knobs  and 
oainant 
apr  Ise 
ve  danes 
eoaplex. 
rse,  aad 

lata 
X  types 
t  wide- 
aracter. 
ked, 
ey  are 
t  Hiads, 
t  history, 
broad  belt 
epreseat  a 
belt. 


Where  original  fora  has  not  been  too  greatly  aodi- 
fied  by  non-eoliao  processes,  dune  foras  slailar 
to  those  found  farther  north  in  the  active  stage 
any  be  recognized,  and  it  is  probable  that  soae  of 
tke  latter  passed  tkroagk  a  stabilized  state  at 
one  or  acre  tiaes  in  their  history.   (Author) 


AO-405  162     Dlv.   2 
(TISTP/MFA)  OTS  price  $10.50 

Missouri  School  of  Mines  and  Metallurgy,  Rolla. 

EXPERIMENTS  ON  THE  MEASUREMENT  OF  THE  RESPONSE  OF 

ROCK  TO  DYNAMIC  LOADS. 

Final  rept . , 

by    Hodaey   0.    Caadle    aad   George   B.    Clark.      Mar   63, 

1v. 

Contract  AF29  601  2821.  ProJ.  1080,  Task  108001 

AFSHC  TDR62  153        Unclassified  report 

Descriptors:   "Rock  (Geology),  "Dynaaics, 
"Blast,  Strain  gages.  Nuclear  explosions.  Pres- 
sure gages.  Tests,  Test  equlpaent.  Piezoelec- 
tric transducers.  Piezoelectric  effect,  Ceraaic 
aaterials.  Piezoelectric  gages.  Cylindrical 
bodies.  Ferroelectric  aaterials,  Traasieats, 
Pressure.  lapedance  aatching.  Capacitors,  Re- 
sistance (Electrical).  Petn,  Instraaentat ioa. 
Explosive  aaterials.  Stresses,  Measureaeat, 
Loading  (Mechanics). 
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AD-405  444     Div.   2 
(TISTP/FR)  OTS  price  |15.50 

National  Eagiaeerlag  Science  Co.,  Pasadena, 

Calif. 

INVESTIGATION  OF  LONG  NAVES  AND  THEIR  EFFECTS  ON 

THE  COASTAL  AND  HARBOR  ENVIRONMENT  OF  THE  LOWER 

CHESAPEAKE  BAY.   VOLUME  II. 

Apr  63,  1v.  TR  SN93 

Coatract  DA49  U6XZI51 

DASA  1353  Dnclassified  report 

Descriptors:   "Mater  waves,  Uaderwater  ex- 
plosioas. Nuclear  explosioas,  Oceaa  bottoa, 
Estaarles. 

Coateats: 

Laag  waves  geaerated  by  aaclear  explosions.   Type 

of  waves  aad  Initial  decay  ia  deep  water 
Theoretical  consideratioas  aad  coaputatioas  for 

water  waves  produced  by  explosioas 
Surface  waves  generated  by  disturbance  on  sea 

bed  in  constant  depth  open  sea 
The  principle  of  superposl tiaa  aad  the  tkeory  of 

Caucky-Poi  ssoa 
Tke  skoaling.  daaping,  breakiag  aad  raa-up  af 

loag  waves  over  tke  contiaeatal  skelf.   On 

saturated  and  aaasaturated  breakers 
Tka  wave  rua-up  by  tke  aetkod  of  ekaracteristiet 
Twa-dlaeaslaaal  aealinear  wave  aetloa  la  an 

estaary 


Division  2  -  ASTRONOMY,   GEOPHYSICS  AND  GfiOCSlAPHY 


A0-i05  U5  ilf.      2,    30 

(TISTP/VA)    OTS  ^ric«  13.60 

Caabrldf*   Sytteat    lac.    Nt«t*B.    lat*. 
AN/GaO-2    >INO    OKOIS  FROM   SALTON    SKA  TIST 
SHItS. 

Piaal    rayt., 

hf  0.    P.  Kally  aad  D.  J.  Baaabiaa.   Apr  63.  32p. 
Caatract  AP19  628  1686,  PraJ .  6682.  Ta«k  668201 
APCIL  63  i63 

Uaclassifitd  rapart 

0«aarlptarti   aaataaralaf leal  laatraaaats, 
■•taarlagieal  paraaatart,  Pkatotkeodolitaa, 
■aasaraaaat.  Raliablllty.  Brrar$.  Tablaa, 
■adla  racaivara,  Taata. 


Tba  raaalts  af  tba  Saltaa  Saa  Batafralagi 
laatraaaatatlaa  Tatt  Sarlas  (■ITS)yra  aa 
aa4  axtaa8«d  ta  laclada  raat  aaaa  aqaare 
la  tba  «lad  tpaad,  raa«a,  alavatiaa  aad  a 
aaglas.  a*  aaaaarad  by  tke  AN/GW>-2  laala 
far  a  aariaa  af  raprataatatlva  fligbti. 
ara  praaaatad  as  faldaliaat  far  eaadactia 
tlaaal  flald  tasti  la  ardar  tbat  auck  tai 
faaarata  tafflciaat  data  ta  paralt  tba  da 
tiaa  af  ras  wlad  arrara  ta  a  kigbar  dagra 
caafidaaca  aad  acceraej  tbaa  tkat  wkick  i 
raatly  attalaabla.  Aa  affart  la  aada  to 
iaa  tba  alad  errart  darivad,  oa  tba  batii 
astabllabad  arrara  ia  tba  altltada.  tlaat 
aaiaatb  aad  alaratlaa  aaglas.   (Aatbar) 
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AO-405  480     01 V.   2 
(TISTI/OON)  OTS  prlea  $1.10 

Naval  Civil  laglaaarlag  Lab..  Part  Haaaeaa. 

Calif. 

INVESTIGATION  OF  SCALE  REMOVAL  FRON  THE  EXTERIOR 

OP  HORIZONTAL  TUBES  EVAPORATING  A  THIN  FILM  OF 

SKA  a  ATM. 

by  R.  1.  Glalar.   31  May  63.  3p. 

Taak  t  BOII  01  052 

NCKL  TN508  Uaclaasiflad  repart 

Dascriptarai   aScala.  •Cvaparatars,  Maat 
axcbaagart.  Tatt*.  Saa  watar.  Distil latlaa. 
Salfarlc  acid.  Fllas.  Tast  a^alpaaat,  Pipes. 

Tba  parpaaa  af  tbla  taat  aas  ta  lavastigata 
seallag  la  kerlsaatal  taba.  spray  taba  evaparatars 
tbat  bava  kigk  k«at  traasfar  caaf f Icieat i .   Tkese 
avaparatars  aaplay  elrealatlaa  tkraagk  spray 
aaaalas  akick  pradaca  a  falllag  fila  aver  keatlag 
sarfaeas.   Tba  tast  caaslstad  af  tke  lateraitteat 
aparatlaa  af  aa  avaparatar  akick  aas  aodifled 
fraa  a  ased  kaat  axckaager.   Heat  aas  sapplled 
fraa  Iaa  pressare  steaa.   Scale  foraatlaa  aas 
absarvad  vlsaally  tbraagk  a  aiadoM  ia  tke  aalt. 
Bafare  tke  test  aas  coacladad.  tka  aalt  aas 
treated  aitk  salfarlc  acid  to  reaave  tke  scale. 
It  aas  eaacladad  tkat  tkls  type  af  avaparatar 
kad  scale  prablaas  very  slailar  ta  ceaveatloaal 
type  evaparatars  aad  tbat  tba  saaa  type  of  scale 
caatral  treataaat  la  affactlva.   (A«tkor} 


^ 


AO-iOS  616     Blv.   2 
(TISTP/MPA)  OTS  price  $12.50 

Near  York  U..  Callage  of  Eagiaeertag,  N.  T. 

HAVE  SPECTRA  ESTIIATEO  FROM  NAVE  RECORDS  OBTAINED 

BY  THE  0«S  WEATHER  BIPLORER  AND  THE  QMS  WEATHER 

REPORTER  (II}, 

by  L.  Maskoaiti.  V.  J.  Plarsaa.  Jr.  aad  E.  Makr. 

Mar  63.  1v.  6SLI63  5 

Caatract  N62306  10^2 

Uaclassified  report 


Descriptors:   aOceaa  waves.  Meteorological 
paraaeters.  Naatkar  forecastiag.  Nlad, 
Oceaaagrapkic  data.  Skips  (Noa  ailitary). 
Prograaaiag  (Caapaters),  Reeordiag  systeas, 
Digital  recardliff  syitaas,  Metaoralagical 
ckarts.  Tables.  Naise.  Aaalysis. 

As  a  part  af  tke  problea  of  developiag  auaerieal 
vave  ferocastiag  procedares  for  tke  Nortk  Atlaa- 
tic  Oceaa,  selected  seqaeaces  af  tke  aeatkar 
aaps  for  tke  Nortk  Atlaatic  far  akiek  wave  data 
aara  kaaaa  to  be  available  aere  stadied  ia  detail 
far  tke  five  year  period  begiaaiag  ia  April 
19SJ  aad  eadiag  ia  Marck  1960.   Data  fraa  a 
karrlcaae  ia  Septeaber  1961  aere  also  aaalyaed. 
Cartaia  dates  aad  tiaes  of  observatiaas  aere 
selected  for  a  variety  of  reasoas  far  stady.   Far 
tkese  dates  aad  tiaes.  tke  Natioaal  lastitate  of 
Oceaaagrapky  provided  copies  of  tke  aava  records 
tkat  were  obtaiaed  by  tke  ORS  Neatker  Explarer 
aad  by  tke  ONS  Neatker  Reparter.   Ia  total, 
abaat  800  wave  records  aere  provided,  aad  a  coa- 
plete  spectral  aaalysis  is  plaaaed  for  about  400 
af  tbase  records.   Data  are  preseated  ia  tabalar 
aad  grapbical  fora  of  tke  results  of  tkese 
aaalyaas.   Tke  total  aaaber  of  spectra  givea  is 
290.   (Autkor) 

A0-i05  683     Dlv.   2 
(TISTP/MFA)  OTS  price  $1.60 

itk  Meatker  Hag,  Calerado  Sprlags.  Colo. 

A  CASE  HISTORY  INVESTIGATION  OF  VINTBRTIME  STORMS 

WHICH  PRODUCE  SUSTAINED  SURFACE  WINDS  50  KNOTS  OR 

6REATBR  AT  TEXAS  TUWER  2  AND  TEXAS  TOWER  3  - 

PART  2.   SUMMARY  OF  RKSOLTS. 

9  Aag  61.  9p. 

iWW  TP63  6  Oaclasslfled  rapart 

Daserlptars:   ■Meteeralagy.  'Weatker  fareeast- 
lag.  Wlad,  Meteeralaglaal  paraaeters,  Storas, 

Aaalysis. 

Tbls  sappleaeat  ta  tba  stady.  'A  Case  History 
lavastlgatlea  af  Wlatar  Staraa  ablcb  Predace  Sas- 
taiaed  Surface  Wlad  Speeds  50  kaots  or  greater 
at  Texas  Teaer  2  aad  Texas  Taaer  3,*  saaaarlsas 

faracastlag  experlaace  oa  tke  taaer  forecastiag 
prajact  aslag  tke  precedaras  oatllaed  la  tka 
stady.   Tke  stady  aas  pabllsbed  ia  Septeaber  1962. 
Naaevar.  tba  faracastlag  precedaras  set  fartk  la 
tke  stady  aere  coapleted  oa  18  Deceaber  1961  aad 
aere  aaad  as  forecastiag  guides  froa  tbat  date. 
(Aatkar) 


AD-405  719 
(TISTP/AM) 


Dlv.   2,  15 
OTS  prlaa  $1.10 


Paralga  Teck.  Dlv.,  Air  Force  Systeas  Caaaaad. 

Nrigkt-Pattersoa  Air  Force  Base,  Okie. 

ON  THE  NEW  FORMULA  OF  THE  INTENSITY  OF  RADIATION 

AMD  NEW  CHARACTERISTICS  OF  THE  TRANSPARENCY  OF 

THE  AIR, 

by  Kb.  Myark.  25  Apr  63,  8p. 

FTD  TT63  178 

Uaclaasiflad  rapart 

Traas.  froa  Issledavaalya  pa  Flilka  Ataesfary, 
AN  Estaaskoy  SSR,  lastltat  Fialkl  1  Astraaaail. 

Na.  1.  ppi  7-U,  1959. 

Dasarlptors!   "Salar  radlatlaa,  •Ataaspbara, 

latagral  eqaatlaas,  latagratlaa,  Faactiaaa, 
lataaslty.  Optical  prapertles. 


AO-405  795     Dlv.   2 
(TISTP/JRA)  OTS  price  $3.60 

Calarada  State  U.,  Fart  Colllas. 

NATURE  AND  OBSERVATION  OF  HIGH-LEVEL  TURBULENCE 

BSPBCIALLY  IN  CLEAR  AIR, 


CHEMICAL  WARFARE 


by  Elaar 

CER6^ERR7 

Caatract 

NWRF  15  1 

Descrlp 
leace, 
recogai 
Teapera 
sile  tr 
systeas 
aeat.  C 
Carrela 


Relter.   Dec  62.  28p.  TP41 ; 
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N189  188  55120 

262  071       Uaclassified  rai 
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EQUIPMENT  AND  MATERIALS  -  Division  3 

CHEMISTRY  -  Division  4 
3.    CHEMICAL  WARFARE 
EQUIPMENT  AND  MATERIALS 


AD-405  886     Dlv.   3.  13.  20 
(TISTE/JBM)  OTS  prlea  $3.00 

Naval  Researck  Lab.,  Wasklagtoa,  0.  C. 
STUDIES  OF  THE  BUREAU  OF  YARDS  AND  DOCKS  PROTEC- 
TIVE SHELTER.  I.  WINTER  TRIALS. 
31  Dae  62,  156p. 
NRL  5882  Uaclassified  report 

Oescriptorst   "Skelters,  "Blast,  "Radioactive 
falloat,  "Biological  warfare,  "Ckaalcal  war- 
fare, Psyekology,  Reiaforclag  aatarlals.  Steel, 
Vaatllatioa,  Saaitary  eaglaaerlag.  Water  sup- 
plles.'k  Eavlroaaaatal  tests,  Teaperatare, 
Heat,  Electric  power  productioa.  Motor  geaara- 
tars,  Natritloa,  Pkysiology,  Medical  researck. 
Naval  persoaael.  Tests. 


AD-405  88' 

(tistp/tl) 


Div.   2 
OTS  price  $21.00 


Hassackasatts  last,  of  Tack.,  Caabridga. 

STUDIES  OF  THE  STRATOSPHERIC  GENERAL  CI$<DLATION 

Fiaal  rept . , 

by  Victor  P.  Starr.  30  Nov  62.  358p. 

Coatract  AF19  60i  5223.  ProJ.  8628.  Tasll  862807 

AFCRL  63  i35  Uaelatsifled  rept  t 


Descriptors:  "Ataosphere,  "Stratospk 
Ataospkeric  aotioa,  Ataaspkeric  souad 
traasfer.  Periodic  varlatiaas,  Kiaeti< 
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A  two-day  and  a  two-week  wla 
dactad  la  a  protective  skelt 
aetlve  fallout,  aad  biologic 
fare)  deslgaad  by  tbe  Bareaa 
Oae  baadred  Navy  volaateers 
sabjacts.   Tka  prlaary  parpo 
was  to  stady  the  eaglaaerlag 
skelter.   Tke  skeltaraes,  so 
af . valaataers,  ware  sereaaed 
psyckeloglcally.   Botk  trial 
saecassfally,  wltk  ao  aajor 
tared.   Tke  ratloa,  baslcall 
crackers  aad  soap,  provided 
kllograa  calories  per  aaa  pa 
stadias  indicated  tkat  tkis 
tloa.   Water  was  aaliaited  f 
bat  prokiblted  for  persoaal 
caadltlons,  tke  average  tota 
was  1.8  quarts  par  aaa  par  d 
ataras  darlag  tka  trials  var 
Altkaagk  ao  artificial  keati 
tke  skelter,  laslda  teaperat 
batwaea  70  aad  80  F  by  adjas 
tiaa  rate.   Hot  baakiag  (50 
proved  to  be  aa  acceptable  p 
leal  studies  ladlcated  tkat 
for  waskiag,  crowdiag  of  tka 
bakavior  of  otkers  were  tka 
of  discoafort.   By  slailar  a 
ligkts  wkile  sleepiag,  odors 
kaaidlty  ware  eoasldared  lea 


tar  trial  ware  eoa- 
er  (blast,  radlo- 
al  aad  ekeaieal  war- 

of  Yards  aad  Docks, 
served  as  tka  skelter 
sa  of  tkese  trials 

featares  of  tke 
lected  froa  a  groap 

botk  aadleally  aad 
s  ware  coadacted 
difflcaltles  eacoaa- 
y  sarvlval-ratloa 
approxlaately  1800 
r  day.   Welgkt-Ioss 
was  a  aarglaal  ra- 
or  drlakiag  purposes 
kygleaa;  ander  tkese 
1  water  eoasaaptloa 
ay.   lalat  air  teaper- 
led  froa  12  to  55  F. 
ag  was  provided  la 
ares  were  aalatalaad 
tlag  the  alr-vaatlla- 
baaks  for  100  aaa) 
rocadara.   Psycbolog- 
food,  lack  of  water 

skelter,  dirt  aad 
five  leadiag  soarcas 
easareaeats,  beaks, 

aad  teaperature  aad 
St  botkersoae.  (Aatkar) 


4.   CHEMISTRY 


AO-404  719     Div.   4,  22 
(TISTM/EJH)  OTS  price  $1.60 


Picatiaay  Arseaal,  Dover,  N.  J. 

APPARATUS  FOR  GENERATING  GASEOUS  HYDROGEN  AZIDE 

AND  METHODS  OF  PREPARING  SOME  SELECTED  AZiOES, 

by  Bruao  Reitzaer  and  Ralph  P.  Maaao.  May  63, 

lip. 

ProJ.  599  25  001 

PA  T«1186  Uaclassified  report 

Descriptarsi  "Azides.  'Explosive  aaterials. 
"Hydragea  coapouads,  Bariua  coapouads,  Sadiaa 
coapoaads,  Potassiua  coapouads,  Calciua  eoa- 
paaads,  Straatiaa  coapouads.  Lead  coapoaads. 
Aaaeaiaa  coapoaads.  Gases,  Laboratory  eqaip- 
aeat,  Parif icat iaa,  Carboaates.  Hydroxides. 
Syatbesia  (Chaaittry). 


Division  4  -.CHEMISTRY 

Ab  •pparatat  f«V  prepariag  ralatiraly  large 
qaaatitlai  af  (fteeai  kjrdrogea  asidt  «ai  da- 
•Ifaad.  Tka  kydrogaa  aside  prepared  caa  be 
■aad  far  reaetiaaa  ia  the  gaa  pkaaa  aa  Hell  i 
la  salatiaaa.  letkada  far  prepariag  ladiaa, 
patatiiaa,  aaaoaiaa,  ealelaa,  ttreatiaa  aad 
kariaa  aaidet  aere  dereleped.  Aa  atteapt  « 
■ada  ta  prepare  lead  aside  by  reactieg  kydragei 
•Bid*  aitk  lead  axide.  Tke  feraatiea  of  kydra- 
slaa  lalfate  was  ebserved  vkea  bydrasaic  ae 
«a«  patted  tkraagk  eaaceatrated  talfaric  ae 
(Aatkar) 


n-iOi.   77Q     DIv.  I 
(TISn/EJH)  OTS  price  |1.60 

Staaffer  Ckealeal  Co.,  lickaead.  Calif. 

HI6II  ENtlCY  OXIDIZEIS. 

Qaartarly  tackaical  taaaary  rapt.,  1  Feb- 

1  "ky  63. 

by  K.  0.  Cbriata  aad  A.  E.  Pavlatb.   1  May  63, 

12p. 

Ceatract  NaBri01900.  PreJ .  NI093  035 

Daclaitified  report 

Daacriptarc   *Coaples  coapoaadi,  *Cbloriaa 
ceapoaada,  'FlBeridet,  *Oxidizert,  Boroa  coa- 
peaada,  Ariaale  coapoaadi,  Aatiaoay  eoapoaadt. 
Cbeaieai  beads,  Vapor  prassare,  Naelaar  aagaet- 
ie  rasoaaaea,  Solreat  actioa.  Electrical  cea- 
daetaaca,  lafrared  spectroscopy.  Optical 
aaterlals.  Corrosive  liqaids.  Laboratory 
•qalpaaat . 


Tba  pbytlcal  properties  of  t 
eeaplexes  Mere  iavestigated: 
aad  Cir3.Sbr$.   A  vacaaa  lie 
CIP3  .aad  its  eeaplexes  safel 
ef  ataospberic  aeiatara  for 
taraiaatioa,  eoadaetivity  ae 
sratiea  nf  Nil  saaples.   Vap 
■raaaats  gave  iadieatioa  of 
Aaf;  aad  Sbr5  avaa  at  rooa  t 
Bf3  tbe  coaples  was  seaewbat 
vestigatloas  were  ceadaeted 
la  C1F3  as  selvoat.   ladiree 
■as  obtaiaed  far  tka  eslstca 
atraetara.   Tke  resalts  coal 
qaaatltatively  becaase  of  tk 
ebaagt  bataaaa  Cir3  aad  tbe 
daetivity  cell  was  desigaed 
eoadaetivity  of  tbe  eoaplexe 
la  aaeb  case  a  .001  to  .0001 
Bated  ia  tbe  eoadaetivity  ia 
tbaa  10  ael  perceat.   A  low 
was  desigaed.   Sodiaa  eblori 
satiafactory  for  workiag  wit 
■iadews  sbewed  ao  eorrosioa. 


be  followiag  tkree 

C1F3.BF3.  ClF3.AtF5 
e  was  bai  It  to  kaadle 
y  witk  tke  exclasioa 
vapor  prassare  de- 
•sareaeat  aad  prep- 
or  pressare  aeas- 
stroag  boadlBg  witb 
aaperatare.   litb 
weaker.   Nil  ia- 
witb  tbase  eeaplexes 
t  qaalitative  proof 
ct  ef  tbe  ieaic 
d  aot  be  evalaated 
e  rapid  flaoriaa  es- 
coaplexei.   A  coa- 
for  aoasariag  tbe 
s  la  C1F3  as  solveat 
fold  iaerease  was 
a  eoaeeatrat ioa  lest 
teaperatare  II  cell 
de  wiadows  were  aa- 
b  C1F3.   IITRAN-2 
(Aatbor) 


tO-UOJ,   860     Oiv.   i.  U 
(TISTI/BJH)  OTS  priee  $1.10 

Seripta  Tecbaiea,  lac.,  Vatkiagtoa,  0.  C. 
OICANOSILICUN  CUMPOUNOS  CONTAINING  PHOSPHORUS 
(Kreaiyorgaaiebesk iye  toediaeaiya,  todershasb- 
ebiye  fosfer) , 

by  ■.  A.  Galasbias,  1.  V.  Sobolevskii,  K.  A. 
Aadriaaev  aad  T.  P.  Alekaeyeva.  May  63,  9p. 
•OSHIPS  T817  Uaclassified  report 

Oeseriptorst   *Orgaaie  coapoaads,  'Silaaas, 
*Silexaaes,  Pkoapkoraa  eoapoaadt,  Silieoa 
coapoaads,  Coadeasatiea  reactloas,  Melecalar 
straetare,  Pelyaers,  Stability,  Heat  retittaat 
plastics,  Syatbesis  (Cbeaistry) . 

A  aew  aoaoaer,  dietby Itbiopbotpbatoaetbyldi- 
aethy lethoxytilaae,  wat  obtained.   Tke  reaetioa 
af  condentatioa  of  dietby 1 tk iophotpkatoaetky 1- 
diaetky letkoxy t i lane  with  alpha,  OBega-bii(di- 


ckloro)polydiaetky It iloxaaet  wat  ttudied,  aad 
tke  pottibility  of  tyathesiziag  aa  oligoaer  of 
alpha,  oaega-bit(diethy 1 th  iophotphatoaethy 1} 
polydiaetbylailexaaet  wat  deaoattrated.  (Aatber) 


AO-iOi  863     Oiv.  I.    2i 
(TISTM/TCC)  OTS  price  $2.60 

■easaato  Research  Corp.,  Daytoa,  Ohio. 
■AOIATIUN  PULYIIEII2AT10N  OF  ACETYLENE  DERIVATIVES. 
Fiaal  rept.  2  Oct  62-2  Apr  63, 

by  ■.  E.  Gatake  aad  M.  H.  Yaake.  26  Apr  63,  18p. 
0A16 

Ceatract  NUbt88l66,  Prej.  R007  1101,  Taak  0554 

Uaclaasified  report 

Bescrlptorsi   "Polyaers,  'Pelyaerisat iea, 
*Orgaaic  coapoaads,  Cepelyaerisatioa,  Cbeaieai 
reactioas.  Stability,  Seaieoadactors ,  Nolocalar 
weight.  Solids,  Electrical  properties.  Reslst- 
aaee  (Electrieal) ,  Solabillty,  Celers,  Radia- 
tioa  cheaittry.  Syathetit  (Cheaittry). 

Reiearch  oa  the  radiatioa-iadaeed  polyaerisat lea 
of  acetyleae  derlvativet  to  produce  polyeae 
pelyaert  with  atefal  propertiet  wat  eeaceraed 
with  synthesis  of  acetyleae  derivatives,  theraal, 
cbeaieai  aad  rad iatioa-ladueed  polyaer i sat ioas 
aad  eopolyaeri sat ieat  af  teleeted  acetyleae  de- 
rivatives, aad  characterisatiea  aad  evalaatloa  of 
the  prepared  pelyaert.   Diethyay Ibeaseaat  were 
prepared  and  ated  at  erottliaklag  ageatt  ia  theie 
polyaerisat ieat  to  iatare  tolid  prodaett.   Radia- 
tiea  yieldt  with  G  valaet  (auaber  of  aoaoaer 
aeleealet  polyaerised  per  100  ev  of  abtorbed 
radiation]  greater  thaa  100  were  ebterved  ia  the 
copelyaerisat loat  af  p-diethyay Ibeaieae/propiol ie 
acid  (296)  aad  p-diethynylbenzeae/diaethy lethyay 1- 
boroaate  (136)  tytteat.   Radiatioa  yieldt  for  the 
polyaer isat ioa  aad  eopolyaeri sat ioa  ef  all  other 
acetylene  derivatives  except  prepiolle  acid  were 
taall  and  C  valuet  were  lett  thaa  30.   Ia  geaeral, 
the  systeat  exaaiaed  were  theraally  seasitive 
which  aecettitated  low  teaperatare  radiolytet  to 
deteraiae  radiatioa  yieldt.   Two  polyaeric  tyt- 
teat, p-polypheayl  aad  poly f erroceae ,  which  thould 
have  loag  conjugated  paths  were  prepared  eheai- 
cally  aad  included  ia  thit  ttudy.   (Author) 


AO-iOi  892    Div.   i 
(TISTH/AN)  OTS  price  t3.60 

Palerae  U. ,  Italy. 

CONDUCTANCE  OF  SONE  ALEALI  HALIDES  IN  MATEI- 

GLYCEROL  MIXTURE  AT  25  C. 

Fiaal  technical  rept.,  1  Jaa-31  Dec  62, 

by  Filippe  Accascina.  31  Dec  62,  29p. 

Ceatract  DA91  591EUC2086 

Uaclassified  report 

Descriptors:   •Electrolytes,  'Electrical  cen- 
ductaace,  •Orgaaic  eeapounds,  Sediua  coapounds. 
Chlorides,  Viscosity,  Mixtures,  later.  Sola- 
tieas,  Solvents,  Halides,  Alkali  aetals, 
Orgaaic  ceapeaada  (Others). 
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results 
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resalts 

are 


liaear  for  all  tbe  alxtares.   Tbe  res 
also  peraitted  tbe  aaalysis  af  the  ce 
tbe  ceadactaace  eqaatiea  ia  faaetien 
eesity  ef  the  aediaa.   These  ceefflci 
Halt  ef  the  validity  ef  the  Maiden  ri 
depead  oaly  en  the  dielectric  constant 
the  viacesity.   In  effect  the  reaulta 
firaed  thia  depeadeace.   (Author) 


AO-405  0^5     Div.   4 
(TISTM/EJH)  OTS  price  $1.25 

Syracase  U. ,  N.  Y. 

ABSTRACTION  OF  HALOGEN  ATOMS  BY  METHY 
by  M.  Sswarc,  F.  M.  Evaas.  R.  J.  Fox, 
aad  A.  P.  Stenfaai.  Mar  63,  35p. 
Coatract  AF33  616  7662,  PraJ.  7367.  T 
ASD  T0R63  273  Unclassified  re 


It 


Report  on  The  Cheaistry  aad  Physics  of 

Descriptors!  'Orgaaic  coapounds,  'N 
■Exchaage  reactioat,  'Reaction  kiaet 
toeiation,  Halogeaatad  hydroearboat , 
Broaidet,  Chloridet,  Fluoridet,  lodi 
Oeaterated  eoapoaadt.  Heat  of  activi 
Hydrogen,  Deuteriua,  Tablet,  Experia 
data.  Fuel  radiealt.  The raocheaitt ry 
actioa,  Photocheaittry ,  Recoabiaatic 
Orgaaic  ceapouadt  (Othert),  Cbeaieai 


laterialt. 
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AD-405  115     Div.   4 
(TISTM/EJH)  OTS  price  $1.60 

Aerotpace  Corp.,  Lot  Aagelet,  Calif. 
SEPARATION  OF  SOME  LON  MOLECULAR  NEIGHtl 
FLUOROCARBONS  BY  GAS  CHROMATOGRAPHY, 
by  S.  A.  Greeae  aad  >.  M.  Hacki.   20  MUt  63,  7p. 

TDR169S53153  01TN2 

Ceatract  AF04  695  169 

BSD  TDR63  63  Uaclattified  rebtort 

yn 


oc 


t,  'Or- 
arboat , 
u^aboratory 


Detcriptort:   •Ckreaategrapkie  aaal 
gaaic  eoapoaadt,  Halogenerated  kydr 
Separatioa,  Liquids,  Caiet,  Solids, 
equipaeat,  Mixtaret,  Melecalar  iseae 
Orgaaic  eoapouads  (Otkers). 

A  gas-liqaid  ekreaatographic  separatiaU  ef  saae 
lew  aoleealar  weight  f laoroearboas  is  fcseribed. 
The  separatioa  has  beea  effected  at  0  :  with 
a  partially  fluoriaated  acrylate  as  th;  liquid 
phase.  As  aa  adjaact  te  gas-liquid  chr >taatography 
separatioa,  teparatioat  were  alto  carried  out  by 
gat-solid  chroaatography  oa  a  tilica  g  ;'l  colai 
under  prograaaed  teaperatare  coaditioas^   (Author) 


A3-405  619     Div.   4,  U 
(TISTM/ODN)  OTS  price  $1.10 

Araeur  Retearch  Feuadatioa,  Chicago,  lk|l. 
PREPARATION  AND  EVALUATION  OF  NEW  HYDRJllULIC 
FLUIDS. 
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CHEMISTRT  -  Division  4 

Progress  rept.,  28  Feb-27  Mar  63, 

by  Irviae  J.  Seloaoa.  27  Mar  63.  9p.  C6OOI  4 

Ceatract  N0bs88249.  ProJ .  C6OOI 

Uaclassified  report 

Descriptors:   •Hydraulic  fluids,  "Sulfur  eoa- 
pouads, •Organic  coapounds,  Electroeheaistry, 
Fluoriaatiea.  Chlorides,  Viscosity,  Nuclear 
aagaetic  resoaaaee.  Silver  eoapouads,  Syatbesis 
(Cheaistry),  Fluorides. 
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aulie  flttidt  bated  oa  flu- 
aiag  ceapouadt  are  beiag 
dt  are  beiag  tynthetised 
itieal  property  requlre- 
ivet  of  talfar  bexafluo- 
ted  aaterialt  are  uader 
graa  eoatitts  of  four 
uorinatiottt,  f 1 uorinationt 
,  addition  of  lulfurchlo- 
lefiat,  aad  deteraiaatioa 
1  properties.   (Aatbor) 


AD-405  675     Div.   4 
(TISTH/TCG)   OTS  price  $2.60 

Peaasylvaaia  U. ,  Philadelphia. 
REVERSIBLE  OXYGEN  ELECTRODES. 
Qaarterly  rept.  ao.  4,  1  Aug  62-31  Dec  62, 
by  A.  Daajaaovic,  M.  L.  Bhaskara  Rao,  aad 
M.  Geatkaw.  31  Dee  62,  26p. 

Contract  DA36  039te88921,  Tatk  3A99  09  001  02 

Uaclattified  report 

Detcriptort:   •Oxygea,  •Adtorptioa,  •Electrodet, 
Pretture,  Electric  potential.  Sulfuric  acid, 
Electrolytet,  Eleetrockeai ttry.  Heat,  Electro- 
lysis, Platiaaa. 

Adsorption  of  oxygen  on  oxide-free  platiaua  elec- 
trode wat  studied  ia  pure  1  N  H2S04  solutioat. 
Coverage  of  electrodet  witk  oxygea  wat  evaluated 
for  varioas  partial  prettures  of  oxygea  aad  tea- 
peratures.   Heat  of  adsorptioa  was  obtained  at 
differeat  coverages.   Depeadeace  of  rest  potea- 
tialt  ea  ceverage  (aad  partial  pretture)  aad  on 
tke  teaperatare  wat  deteraiaed.   Prelialaary  work 
oa  tke  ttudy  of  oxygen  electrode  reactioat  it 
detcribed.   (Autkor) 


AD-405  677     Oiv.   4,  25 
(TISTP/JW)  OTS  price  $5.60 

Sheffield  U. ,  Gt.  Brit. 

THE  KINETICS  OF  EXCIMER  FORMATION  IN  FLUID  MEDIA 

Fiaal  technical  rept.  ao.  1,  1  Nov  61-31  Oct  62 

by  Briaa  Steveat.  31  Oct  62,  1v. 

Coatract  DA91  591EUC2018 

Uaclattified  report 

Detcriptort:  •Fluoretcence,  Kinetic  theory, 
lateatity,  Excitatioa,  Eleetrea  traatitioat, 
riaids. 

Tbe  obtervationt  of  delayed  fluoretcence  la  tke 
gat  phate  aad  in  tolutlon,  together  with  the 
theoriet  propoted  to  account  for  its  origin  aad 
attoeiated  phenoaeaa,  are  reviewed.   (Author) 


AD-405  692 
(TISTM/ODN) 


Div.   4.  25 
OTS  price  $1.60 


Geaoa  U.  (Italy). 

DIFFUSION  COEFFICIENT  IN  SOLID  ARGON  AND  THERMO- 

CONDUCTIVITY  OF  SOLID  ARGON. 

Fiaal  techaical  rept.,  1  Mar  62-28  Feb  63, 

by  Giovaaai  Boate.  26  Mar  63,  19p. 

Ceatract  0A91  591BUC2151 

Uaclattified  report 

CeatiaaatioB  of  Coatract  0A91  591EUC1721. 


Division  5  -  C01IMUNICATX>NS 

D**criptor«i   •S«li4in«d  gt*«t.  •ArgoB, 
•Oiffaiiea.  Tkeraal  caadiietivity.  Cryogcaic*, 
Lakaratary  aqaipMat,  Paridcatiea.  Crystals. 

taliabla  valass  of  tka  salf-diff asloa  coafflciaat 
•  t   sali4  argoa  ••re  abtalaed.   Tliasa  valaas  are 
la  straaf  disagreaaeat  «lth  tliase  calcalated  fraa 
tke  activatiea  state  tkeery  by  ethers.   The 
reaseas  far  the  dlsagreeaeat  are  aet  yet  aader- 
steed.   Theraeceadactivlty  experlaeats  are  la- 
eeaylete.   (Aather) 


A0>i05  817     OlT.   i,  6 
(TISTH/PCI)  OTS  price  $1.60 

Santa  Barbara  Research  Ceatar,  Geleta.  Calif. 

PHYSICAL  PROPEITIES  OF  LEAD  SSLKNIDI  FILKS. 

riaal  rapt. 

23  lay  63.  ISp. 

Ceatract  N0«62  0925e 

Uaclasslfled  report 

Descriptors:   •Selealdes,  •Pllas,  Lead  cob- 
peaads,  Oetecters,  lafrared  detectors,  Crye- 
gealcs.  Tests,  Hall  effect.  Stability.  Gaa*a 
rays.  lafrared  radlatlea.  PhetoceadactlTlty, 
Pheteelectric  aaterlals.  Life  axpectaacy. 


AO-iO$  859     Oi*.   i,  25 
(TISn/OON)  OTS  price  $1.60 

■AND  Corp.,  Saata  Moaica,  Calif. 

CONDITIONS  FOR  A  HOHOGENEOUS  MIXTURE  TO  BE  IDEAL, 
by  N.  Z.  Shapiro.   Jaaa  63.  lip.  KM3677PB 
Ceatract  AFi9  638  700 

Oaelatslfled  report 

Descriptors:  'Hlxtares,  Cheaieal  coapoaads, 
Cheaieal  eqailibrlaa,  Hatheaattcal  aaalysls, 
Theraedyaaalcs,  Theory. 

This  report  eoaslders  heaogeaeous  aixtares  of 
three  or  aero  cheaieal  species,  obtalaiag  coadi- 
tiaas  for  sach  aixtares  to  be  'ideal'  over  soae 
raage  of  cheaieal  caaposlt loas.   Teaperatare  aad 
pressare  are  assaaed  coastaat.   Ideality  is  shOMa 
to  derive  froa  the  assaaptloa  that  for  each 
species,  the  activity  of  the  species  depeads  oaly 
oa  the  coaceat rat ioa  of  that  particalar  species, 
iadepeadeatly  of  the  coaceat rat ioas  af  the  other 
species.   (Aathor) 

AD-i05  862     Dl«.   i.  U 
(TISTB/EJH)  OTS  price  12.60 

Naagatack  Cheaieal  Oiv.,  Uaited  States  Babber  Co. 

Coaa. 

SYNTHESIS   OF    REGULATED    STRUCTURE   POLYPHENYLETHER- 

SILOXANE    BLOCK    COPOLYHERS. 

Qaarterly    progress    rapt.    ao.    7,    1    Feb-30  Apr   63, 

by   Robert    MacFarlaae,    Jr.    aad    Eugene   S.    Yaakara. 

30  Apr   63,    18p. 

Ceatract  DA19  0200RDSS07 

Uaclasslfled  report 

Descriptors:   ■Heat-res  is taat  plastics.  *Sil- 
Icoae  plastics,  sOrgaaie  coapoaads,  *Polyaers, 
Polyaeriaat ioa ,  Copolyaerisat ioa.  Coadeasation 
reactleas.  Hydrolysis.  Dekydratioa,  Ckroaato- 
grapkic  aaalysis,  Syatkesis  (Ckealstry). 
Elastoaers. 

Coadeasatioa  of  i.4'-dikydrexyd ipkeay let ker  with 
dichlerosi  laaes  has  resulted  ia  palyaers  of  rel- 
atively high  aolecalar  aelght .   A  erossliakiag 
reaction  occarred  s iaa I t aaeoas ly  preeladiag  aeas- 
ureaeat  of  the  exact  degree  of  polyaer i sat  lea , 
bat  aoaoaer  parity  has  boea  shoaa  to  be  of  criti- 
cal iaportaaee.   A  quarter-replicate  factorial 
cxperlaeat  to  assess  the  effects  of  chaages  ia 


teaperatare.  reaetloa  tiae.  aad  reactaat  coaeea- 
tratloas  has  beea  coapleted.   Alkaliae  hydrolysis 
of  ^.^'-dibroaodipheay lather  results  ia  a  aixture 
•f  as  aaay  as  elevea  different,  orgaaie  coapoaads 
The  experiaeatal  results  poiat  the  May  toward 
eliaiaatioa  of  soae  of  these  coapoaads  as  by- 
prodacts  in  the  synthesis  of  iL.i' -dihydroxyd i- 
phenylether.   It  is  possible  to  fera  i.4'-dihy- 
droxydiphcay lether  throagh  iaterao lecu 1 ar  dehy- 
dration of  hydroquiaone.   Hydroxy  substituted 
polypheny lethers  aiaht  also  result  froa  siailar 
reactioas.   (Author) 


5.    CX)MMUNICATK)NS 


AO-i(U  712     Div.   ; 
(TISTC/CAI)  OTS  price  $8.10 

Litton  Systeas  Inc.,  Malthaa,  Mass. 
LINEAR  SIGNAL  PROCESSING  THEORY  AND  MEASUREMENTS, 
by  Albert  H.  Nuttall.   30  Apr  63.  79p.  TB63  2BF 
Ceatract  Near332000 

Oaclassifled  report 

Descriptors!   'Sonar  sigaals,  'Liaear  systeas. 
■Uaderwater  ceaaaaicat ioa  systeas,  Sigaals, 
Deteetioa,  Soaar  receivers,  Soaar  seaad 
aaalysers.  Theory,  latheaatical  aaalysls, 
Measareaeat,  Sigaal-to-aei se  ratla,  Atteaaa- 
tlaa.  Narrewbaad,  Tiae,  Analysis.  Coaauaica- 
tieas  theory,  Praeessiag. 

A  tiae-varyiag  raadoa  liaear  systea  aodel  is 
hypothesised  for  the  eoaaaaicat ioa  aediaa.   The 
fuadaaeatal  paraaeters  aad  aaalysis  techaiqaes 
for  the  liaear  systea  are  described,  aad  applied 
ia  a  aultiple  alteraative  eoaaaaicat iaa  aode  aith 
Rayleigh  fadiag.   A  eaaparisoa  of  several  re- 
ceiver types  is  thea  effected.   Soae  aeasareaeat 
liaitatloas  aad  shartcaaiags  are  iadieated. 
(Aathar) 


AO-^O^  732     Div.   S.  28 
(TISTP/HH)  OTS  price  t7.60 


Applied  Psychological  Services,  hayae.  Pa. 
INFORMATION  TRANSFER  IN  DISPLAY-CONTROL  SYSTEMS 
VII.   SHORT  COMPUTATIONAL  METHODS  FOR  AND 
VALIDITY  OF  THE  DEI  TECHNIQUE. 
Quarterly  progress  rept.  aa.  7,  16  Dee  62- 
15  Mar  63. 

by  Arthar  I.  Siegel,  Milliaa  Miehle  aad 
Philip  Federaaa.   15  Mar  63.  71p. 
Ceatract  DA36  039se87230.  DA  Proj.  3A95  20  001 

Uaelassified  report 

Oeseripters:   "Display  aysteas.  Applied  psy- 
chology. Coaauaicat ioa  theory,  Deelsiea 
aakiag,  Haaan  eagiaeeriag,  Desiga,  Digital 
coapaters.  Radar  traekiag.  Radar  targets. 
Radar  eqaipaeat.  Military  psyckology.  Positiea- 
lag  reactioas. 

Several  skort  aetkods  for  coaputiag  tke  Display 
Evaluative  ladex  (DEI)  are  first  described.   Tke 
first  aetkod  eliaiaates  tke  requireaeats  for 
calculatiag  tke  valaes  for  tke  tkree  factors 
coaprlslag  the  DEI.   Althaagh  the  aethod  does  aet 
geaerally  provide  aa  exact  value  for  the  DEI,  it 
does  provide  aa  approxiaate  value.   The  aethod 
is  siailar  to  liaear  ext rapolat ioa  aad  is  exact  to 
the  exteat  that  the  fraetieaal  chaages  of  the 
variables  iavolved  are  saall.   A  seeaad  shert 
coaputat iaaal  aethod  is  preseatad  Hhich  provides 
exact  relative  DEIs.   This  aethod  ases  fraetieaal 
laeraaeats  aad  is  reeeaaeaded  far  as*  ia  caapat- 
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AO-^OA  898 
(TISTE/OHD) 


Dlv.   5.  6,  8.  26, 
OTS  price  $19.75 


30 


RCA  Service  Ca.  Inc..  Caaden,  N.  J. 

MAINTAINABILITY  ENGINEERING. 

Final  rept. 

5  Feb  63,  297p. 

Contract  AF3C  602  2057,  PreJ.  5519,  Task  551901 

RADC  TDR63  85,  V2 

Uaclasslfled  repbirt 


Descriptors:   •Haiat alnabl 11 ty,  'Main 

Design,  Electrical  engineering.  Tests 

Analysis,  Statistical  analysis.  Elect 
equlpaent,  Theory. 
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A0-404  899    Div.   5,  6,  8,  26,  30 
(TISTE/OHD)  OTS  price  $10.50 

RCA  Service  Ca..  Inc.,  Caaden,  N.  J. 

MAINTAINABILITY  TECHNIQUE  STUDY. 

Final  technical  rept. 

5  Feb  63.  125p. 

Contract  AF30  602  2057,  PreJ.  5519.  T4sl 

RADC  T0R63  85.  v.  1      Uaclasslfled  r 


Report  on  Phase  5. 


Deseripteri:   •■aintaiaabi lity,  •■at atdaaace. 

Design,  Grauad  snppert  equlpaent,  Reliibility 
(Electronics),  Electrical  engineering,  Analy 
sis.  Statistical  analysis,  Electreaic  iqalpaent, 
Theery.  ,  , 
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GOMMUNICATDNS  -  Division  5 

AD-A05  030     Div.   5 
(TISTE/JMS)  OTS  price  $-1.60 

lateraational  Electric  Corp. ,  Paraaus,  N.  J. 

TEST  REPOKT  FOR  ON-SITE  ACCEPTANCE  TESTS  OK  THE 

REMOTE  COMMUNICATIONS  CENTRAL  AN/FYQ-^. 

Final  rept., 

by  J.  Farrell  aad  J.  J.  Ritoch.   1  Mar  63,  ^^p. 

TR51200A 

Contract  AF19  626  8 

ESO  TDR63  127  Unclassified  report 

Descriptors:   "Telephone  coaaun icat ion  systeas, 
*Telegraph  systeas,  'Seeret  coaaunieat ion 
systeas,  *Coaaunicat ion  equipoent,  Cowbat 
iaforaation  centers.  Data  processing  systeas, 
Data  storage  systeas,  Modulators,  Printing, 
Typewriters,  Tests. 


Test  res 

sioBS  fo 
of  the  K 
which  we 
30  Oetob 
eoaprise 
tests  to 
in  aceor 
the  Stfa 
Test  Pla 
sat  isf ae 
coapl ian 
(HCC)  in 
with  the 
Article 
the  Reao 
(Author) 


alts,  dat 
r  the  Cat 
ewote  Coai 
re  conduc 
er  1962, 
the  firs 
be  perfo 
dance  wit 
tegie  Air 
n.  This 
tion  of  I 
ce  of  the 
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and  Aceep 
te  Coaaun 


a,  recoaaendat 
egory  I  On-Sit 
iBunication  Cen 
ted  at  Aaarill 
are  presented, 
t  of  a  series 
rned  at  five  s 
h  AFK  80-H  Mi 

Coaaand  Contr 
report  serves 
EC  and  the  Air 

Keaote  Coaaun 
t  Aaarillo  AFB 
lents  of  lEC  TS 
tance  Test  Spe 
ications  Centr 


ions  and  conclu- 
e  Acceptance  Tests 
tral  AN/FYQ-^ 
0,  Texas  on  29  and 

These  tests 
of  Category  I 
elected  RCC  sites 
lestone  No.  2^  of 
ol  Systea  U65L) 
to  verify,  to  the 

Force,  the 
ications  Central 
.  Aaarillo,  Texas, 

5120OB  'First 
cification  for 
al  AN/KYQ-A.' 


AD-i05  154     Dlv.   5.  6 
(TISTE/JMS)  OTS  price  $17.50 

Purdue  Research  Foundation,  LaFayette,  lad. 
ADVANCED  COMMUNICATION  THEORY  TECHNIQUES  TECHNI- 
CAL DOCUMENTARY  REPOKT  NO.  ASD-TDR-63-186, 
by  J.  C.  Haacoek,  0.  G.  Laialatis,  J.  C. 
Lladealaab,  R.  G.  Marquart  aad  H.  Schwarzlander. 
■ar  63,  253p. 

Contract  AF33  657  7610,  PreJ.  4335,  Task  433502 
ASD  TDR63  186  Uaclasslfled  report 

Descriptors:   •Radio  ceaaunlcatioas  systeas. 
•Detectors,  •Coaaunlcatloa  theory.  False 
eoaauaicatioa  systeas.  Errors,  Coding,  Siau- 
latioa,  Radio  iaterf erence.  Detection,  Propa- 
gation, Attenuation,  Ionospheric  disturbances, 
Radiofreqaeacy  Iaterf ereace.  Noise  (Radio), 
Networks,  Low  freqaeacy.  Very  low  frequency, 
MediuB  frequency.  High  frequency.  Very  high 
frequency.  Radio  sigaals. 

Radio  wave  ehaaaels  are  characterised  by  a  aodel 
which  accoaats  for  both  aultlpl icati ve  and  addi- 
tive dlsturbaaces.   A  large  aaouat  of  experi- 
aeatal data  pertalalag  to  radio  distarbances  Is 
evalaated  aad  correlated.   The  iaportaaee  of  the 
Rayleigh  fadiag  chaaael  is  eaphasized  and  prev- 
ious work  is  extended  to  deteraine  tke  capacity 
aad  efficiency  of  tke  Raylelgk  ckaaael.   Detee- 
tioa tkeory  concepts  were  extended  to  treat  tke 
problea  of  signal  detection  la  tke  presence  of 
statistically  uakaoiia  additive  disturbances. 
Several  detectors  based  on  non-paraaetric  sta- 
tistical teckalques  are  treated  la  detail.   These 
detectors  are  coapared  to  the  eeaveatloaal  likeli- 
hood detectors.   Design  procedures  are  forau- 
lated.   Signal  design  techalquas  are  used  to 
optlalse  traasaltted  waveforas,  aad  the  iaprove- 
aeat  ia  systea  perforaaace  is  deteraloed.   The 
crlterioa  ased  in  this  aaalysls  is  the  ainlal- 
zatioa  of  iatersyabol  influence  and  the  aialai- 
satlea  of  traasaltter  power  for  a  fixed  proba- 
bility of  received  errors.   The  tradeoffs  availa- 
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Division  6  -  DETECTDN 

fel*  b«t«««i  traataitttr  p«««r  aad  eedlag  c*i^ 
plcxity  are  tkaraagkly  iavattigatad  for  tlia 
kiaary  tyaaatric  ekaaaal.   Batalti  arc  aktalaad 
far  batk  Haaaiag  aad  Baaa-Ckaadkari  eadaa. 
(Aathar) 

AO-40S  730     Oiv.  i,    8 
(TISTE/OHO)  OTS  prlca  tlO.10 

Natlaaal  Sciaatlflc  Labi..  lac.  laakiagtaa.  0.  C. 
WNITOIING  SET,  TELEPHONE  AN/GTA-13  (XE-2) 
SUV  ICE  TEST  aOOEL. 
riaal  rapt..  1  Jaly  61-15  Mar  63. 
byrraacis  E.  Stlasaa.  15  Mar  63.  1t. 
Caatraet  DA36  039se88911.  FraJ .  3B21  09  001 

Uaclaiiifiad  repart 

Oaaerlptarst   "Talapkaaa  aqaipaaat,  •Hoaltars. 
Traaslatar  aapliflara,  Elactreaic  aqaipaeat. 
Clrcaita,  Digital  tystaaa.  Prlatad  clrcalti, 
Svltcklag  circalta.  Display  lystaas.  Racordlag 
tyateaa. 

Tba  BaBltarlag  Sat.  Talepkaaa.  AN/6TA-13.  aea- 
Itara  aay  t alca-f raqaaacy  laad  Uaa  by  aeaas  of 
a  t«a-Mlr«  eaaaactlaa  ta  a  staadard  saltckboard. 
Ai  aaay  at  flftaaa  Haas  aay  be  aealtored  slaal- 
taaaaatly.   Pravlilaa  1*  aade  for  aatoaatlc  tap« 
racardar  eoatral.  aad  a  tevaa-dlglt  dialed  aaaber 
caa  ba  recarded  aad  displayed.   Electrical  clr- 
ealtt  are  traailstarlsed.   A  battery  or  ae  power 
■aarea  aay  be  aiad.   A  itady  aade  ea  tka  teata- 
tl?e  breadboard  dailga  ladicated  a  reliability 
■kick  aare  tkaa  aaets  specif icatioat.   Details  of 
basic  systea  reqalreaeats,  tke  reliability  stady, 
circalt  deslga  aad  developaeat.  aad  aeckaaical 
dasiga  faataras  are  described  aad  dlscassed. 
Typical  electrical  perforaaace  data  also  are 
iacladed.   (Aatkor) 


6.    DETECTK)N 


AD-AOA   721      Div.   6 
(TISTP/JEA)  QTS  price  $1.60 

Syttaa  Developaeat  Corp.,  Saata  Hoaica,  Calif. 
A  SAGE  LONG-RANGE-RADAR  SIMULATION  MODEL, 
by  R.  L.  Dagas.  15  Mar  63.  Up-  TM10^2  101  00 

Oaelassified  report 

Descriptors!   *ladar  trackiag.  'Models  (Siaula- 
tioa),  *Radar  targets,  •Prograaaiag  (Coaputers) 
Matkeaatical  aedels.  Statistical  fuactioas, 
Ceatrolled  sequeaces.  Radar  ecko  areas,  Scatter- 
iag,  Eqaatioas,  Probability,  Oi tt ribut ioa, 
Seqaeaces,  Satellites  (Artificial),  Video 
tigaals,  Aatiaireraft  defease  systeas,  Air 
caatrol  ceaters.  Data  processiag  systeas, 
Siaalatioa,  Radar  raiige  coaputers. 


AD-^Oi  79«      Di».   6.  8 
(TISTP/JEA)  OTS  price  $A.10 

■kite  Saads  Missile  Range.  N.  Hex. 

PRECISION  SYNCHRONIZATION  OF  RADARS.  PHASE  I. 

by  Hlllis  S.  Paraoas.   May  63.  21p. 

DA  ProJ.  162  5020602^1 

MSMR  ER0A21  Unclassified  report 

Descriptors:   *R»dar  aqaipaeat.  *Synchroni >*- 
tloa  (Eleetroaiea) ,  *Otel I  latere .  'Microwave 
aetvorkt.  Crystal  oscillators.  Electron  benas, 
Cesiaa,  Rabidiaa,  Calibration,  Frequency 
atabiliaars.  Gates  (Circuits),  Tiae,  Aaalysis. 
■adar  palses.  Radar  raagc  calibrators, 
Atoaic  propartics.        • 


A  aatkod  of  ayackreaiaiag  radar  aysteas  by  ase  of 

atoaic  oscillators  is  discatsad.   Synckroal aat i on 
Mill  be  aceoapllsked  by  use  of  tkese  oscillators 
aad  tka  aicrosava  systea  of  tke  syackroaiaad 
radars.   Tka  laboratory  aaalysis  of  tke  oscilla- 
tors used  is  also  discassad.   (Autkor) 

A0-40i  869    Oiv.   6,  22 
(TISTP/JEA)  OTS  price  13.60 

Jaasky  and  Bailey  Dlv.,  Atlantic  Reaearek  Carp., 

Maskington.  D.  C. 

ELECTROMAGNETIC  COUPLING  TO  ORDNANCE  SYSTEMS. 

Final  rept. 

31  Dec  62.  29p. 

Ceatract  N178  7921 

Oaelassified  report 

Descrlptertt   aEleetreaagaetlc  properties, 
•Skips.  aElectreaagnetic  skieldlng,  •Electrie 
igaiters.  Nuaerical  aetheds  and  precedares. 
Naval  vessels  (Caabatant).  Statistical  func- 
tlaaa,  Explaalves  iaitiaters.  Haaards,  Have 
traasaission.  Radiof requency .  Elect reaagnet Ic 
waves.  Radla  traasai tters,  Antennas,  Aaalysis, 
Electreaagaetlc  fields. 

Researck  was  ceaceraed  witk  tke  precedare  for 
analysing  the  transaissian  of  eaergy  froa  elec- 
troaagnetlc  radiatars  ta  electrically  initiated 
devices  of  ordnance  systeas.   Teckniqaes  of 
aeasureaent  aad  prablea  areaa  were  discussed. 
A  aetked  was  presented  far  exaalniag  tke  spatial 
perturbations  ef  aa  electraaagnat ic  field  aboard 
skip.   Tke  devlatiens  of  tke  field  strengtk  froa 
aa  uaperturbed.  free-space  field  were  esaained  as 
•  statistical  faactiaa.   (Autkar) 


AO-iOi  912     Div.   6.  S,  25,  U 
(TISTE/OHD)  OTS  price  $1.00 

Institute  of  Seieace  and  Teck.,  U.  of  Mickigaa, 

Aan  Arbor. 

DEVELOPMENT  OF  A  FAST  SOLID-STATE  ULTRAVIOLET 

PHOTOOETECTUK. 

Final  rept..  June  61-Aug  61, 

by  Douglas  E.  Brown.  Richard  C.  Keeser,  aad 

Joseph  Mudar.   Mar  63,  33p.  4611  ^}F 

Contract  AF33  616  8410,  Proj.  4460,  Task  446004 

ASD  TDR62  978  Uaclassified  report 

Descriptors:   •Ultraviolet  detectors,  •Seai- 
conductor  devices,  Resistance  (Electrical), 
Photoelectric  aaterials.  Sensitivity.  Zinc 
coapouads.  Sulfides.  Titaniua  coapounds.  Di- 
oxides. MagnesiuB  coapounds.  Oxides.  Electrie 
currents,  Solid  state  physics.  Optical  equip- 
aeat.  Spectra  (Visible  and  ultraviolet). 
Ultraviolet  optical  aaterials. 


The  objective  of  this  work  was  to 

develop  a  fast 

solid-state  ultraviolet  detector. 

Efforts  were 

concentrated  on  photovoltaic  devices  using  aetal 

seaiconductor  barrier  layers.   Peak  detectivities 

of  the  order  of  10  to  the  9th  ca 

(cps  to  the  half 

power)  watt  aad  tine  constants  of 

less  than  120 

aicrosec  were  achieved  with  both 

ZnS  (laabda 

peak  -  339  ailliaicron)  and  Ti02 

(laabda  peak  - 

320  ailliaicron).   MgU  was  found 

to  be  pkoto- 

conductfwe  when  exposed  to  radiation  of  wave- 

length less  thaa  260  ailliaicron. 

Trapping  states 

in  Ti02  were  investigated  by  aeans  of  the  aethod 

ef  space  charge-1 iai ted  currents. 

(Autkor) . 

AD-405  "769      Div.   6,  25 
(TISTE/CAM)  OTS  price  $7.60 

Military  Pkysics  Researck  Lab..  0.  af  Texas. 

Austia. 

THE   PHOTOELECTRIC    R0TATir4«    SLIT    ELEVATION   AND 

AZIMUTH    SENSOR    (PERSEAS) , 


u 


by  Heraaa  E.  Browa  aad  Hark  D.  Glasgow 

67p.  MPRL552 

Contract  AF08  635  2631,  AFSC  ProJ.  784i 

ASO  TDR63  16  Uaclassified  re 


Mrt 


Descriptors:  •Optical  aqaipaeat,  " 
trie  effect,  •Axiautk,  •Ligkt,  Feasi 
stadias,  Experiaental  data,  Aagle  of 
Pkotoce ad activity,  Pkatoaul t Ipl iers , 
sensitivity.  Leases.  Focusing,  Detec 
Optical  iaages,  Measureaeat,  Rotatl 
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ELECTRICAL  EQUIPMENT  -  Division  7 

Mar  63,      AD-404  841      Oiv.   7 

(TISTM/PCR)  OTS  price  $2.60 

Calvia  Coll..  Graad  Rapidt,  Mick. 

HIGH  RATE  CYCLING  BEHAVIOR  OF  THE  SILVER 

ELECTRODE, 

by  Tkedford  P.  Dlrkte.  1  Apr  63,  24p.  TR15 

Contract  NoBr168201,  Proj.  NR359  364 

Unclassified  report 

Descriptors:   'Electrodes,  Alkaline  cells. 
Zinc,  Storage  batteries,  Cadaiua,  Cadalua 
coapounds.  Battery  coapartaent s ,  Battery 
separators.  Acrylic  resins.  Oxides,  Tea- 
perature.  Silver  coapouads.  Pressure, 
Adsorption,  Oxygen,  Battery  ckargers.  Cir- 
cuits, Silver. 

A  ttudy  wat  aade  of  tke  bekavior  of  tke  silver 
electrode  when  it  is  cycled  at  high  current  rates 
in  alkaline  tolutioni.   The  ratio  of  charge  to 
ditcharge  capacity  wat  aeatured  at  rooa  tea- 
perature.   An  explanation  is  lugoetted  for  tke 
inefficiency  tkat  it  observed.   (Autkor) 
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7.    ELECTRICAL  EQUIPMENT 


AO-404  768     Div.   7 
(TISTP/MH)  OTS  price  $1.60 

Boeiag  Co.,  Seattle  Hath. 
HARDENED  INTERSITE  CABLE  TO  ESA  STUB  CAfcLE 
SPLICING-MING  V,  FIGURE  A  1373  AND  137^ 
by  R.  E.  McLeaa.   1963,  14p.  D2  14349 
Coatract  AF04  694  107 

Uaclattified  rei^rt 

Deterlptorti   *Electric  wire,  •Cablai 


AD-404  781      Dlv.   7 
(TISTE/JHS)  OTS  price  $5.60 

General  Electric  Co.,  Meat  Lynn,  Mass. 
RESEARCH  AND  DEVELOPMENT  OF  MATERIALS  kifU    FABRI- 
CATION TECHNIQUES  FOR  THERMOELECTRIC  P0fKI 
GENERATION. 

Qaartarly  progress  rept.  no.  3,  1  Aug-j$  Oct  62. 
30  Jan  63,  55p. 

Coatract  NObs«6fl54.  Proj.  SR007  12  01,  task  802 

Unclassified  repnrt 


Descriptors:   *Theraoelectri c  convert 
Life  expectancy.  Tests,  Soldering,  S 
flaxes.  Lend  alloys,  Tellurides,  Bra 
Helding,  Test  equipaent,  Boadlag,  Ma 
turiag  aethnds. 
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AD-405  481      Dlv.   7,  14 
(TISTM/AMS)  OTS  price  $9.60 

Allison  Div.  General  Motors  Corp.,  Indiaaapolls, 
lad. 

RESEARCH  AND  DEVELOPMENT  OF  AN  ADVANCED  LABORA- 
TORY LIQUID  METAL  REGENERATIVE  FUEL  CELL. 
Quarterly  technical  progress  rept.  ao.  1, 
1  Mar-18  May  63. 

by  H,  R.  Karas  aad  J.  D.  Mangus.  28  May  63, 
1v.  EDR  3344 

Coatract  AF33  657  11032,  Proj.  8173,  Task  817303 

Unclassified  report 

Descriptors:   •Fuel  cells,  ^Liquid  aetals, 
•Ceraaic  aaterials.  Laboratory  equipaent, 
Tettt,  Sealt  (Stoppert),  Electrolytes,  Mercury, 
Potattlua,  Teatile  propertiet,  Coaprettiv^ 
propertiet.  Rupture,  Pressure,  Teaperature, 
Porous  aaterials,  Resistaace  (Electrical), 
Electrical  conductance.  Density,  Powders,  Test 
aethods.  Oxides,  Perforaaace  tests,  Thoriua 
coapouads,  lapact  shock,  Theraal  insulation, 
Aluaiaua  coapounds.  Nickel  alloys.  Cobalt  al- 
loys, Iroa  alloys,  Spiaels,  Magaesiua  coapounds. 

Mork  Is  under  way  to  design  a  laboratory-type  cell 
for  operation  witk  a  aatrix.   Tests  are  la  prog- 
ress to  deteralne  aatrix  coapatibili ty  witk  elec- 
trolyte; optiaization  of  aeckaaical  aad  electri- 
cal propertiet  of  tke  aatrix  are  progrettiag. 
A  tuccettful  96-kour  teal  wat  produced,  although 
iatalatort  were  cracked  and  electrolyte  teepage 
occurred.   A  preliainary  check  of  electrocheaical 
propertiet  yielded  eacouragiag  results,  predict- 
ing perforaaace  in  the  30««>to  100-watt/sq.  ft. 
raage.   (Author) 


AO-405  571      OlT,   7 
(TISTM/TCG)  OTS  price  $1.50 

Texas  Inttruaeatt,  lac,  Dallat. 

4*    Mitk  MOLTEN-CARBONATE  FUEL  BATTERY  PROGRAM, 

«eaent  Quarterly  progrett  rept.,  15  Feb-1 5  Hay  63. 

dered  15  May  63.  51p.  08  63  63 

tin.   Oar  Coatract  DA44  009AMC54 

4tt  data  Unclattiflad  report 

deter- 

ioB.  Detcriptort:   •Fuel  cellt,  •Eleetrol ytet , 

♦ttible  •Carboaatet,  •Additivet,  Electrolytic  cellt. 

tabrica-  Power  tupplies,  Hydrogea,  Carboa  dioxide, 

III  detign.  Sulfides,  Holybdatet,  Chroaatet,  Tuagttates, 

• ed  by  Hydrocarboas ,  Lithiua  coapouads,  Eutectics, 

I  at  the  Electrodes,  Haauf acturiag  aethods.  Silver. 

ia  the  Electric  poteatial.  Polar i zatioa.  Batteries 

lor)  &  coapoaeats,  Liquids.  Sodiua  coapouads. 

U 


Dlyision  7  -  ELECTRICAL  EQUIPMENT 


P*««r  obtaiaabl*  froa  tla«l 
faal  utimq   tk«  i,   3/16  ia.  • 
••••■kly  «■•  lacr*at«d  froa 
100  m/»^   ft  at  0.7  *  by  1 
•l*etr*4«  «traetar«  aad  red 
ratiitaaca.   Tkasa  calls  pr 
60  «/(q  ft  at  O.S  V  ea  i  fa 
H  aad  C02;  calls  kara  apara 
1000  krs.   A  eoaeaatratioa 
af  H2S  la  tka  faal  gas  Mas 
1000  kr  tast.   A  100-M  batt 
caastractad.   A  laboratory 
air  partial  oxldatioa  aalt 
ca  ft/kr  of  a  gas  straaa  ca 
gasaaas  faal  (aostly  R  aad 
5-10](  C02.   Tkis  aalt  kas  b 
caatiaaaas  krs.   A  call  kas 
ractly  aa  tka  gasaoas  protfa 
tka  aoltaa-carboaata  alactr 
(Na2loO^,  Kl82CrO^,  Na2IOi, 
Daly  sodiaa  salfitfa  was  abs 
alfleaat  pesitiva  affaet  aa 
(Aatbor) 


a  calls  oa  kydrogaa 
lactredo  dlaaeter 

aa  areraga  of  60  to 
roToaaats  ia  tke  faal 
Mctioa  ia  alactrical 
odace  approxiaataly 
al  coaposad  of  50i50 
tad  for  aaro  tkaa 
of  0.2  aola  pereaat 
aot  datriaaatal  ia  a 
ary  dasiga  kas  baaa 
aodol  of  tka  JP-^  - 
kas  produead  12.5 
ataialag  S0-60)( 
CO).  35-^0*  N.  aad 
aaa  oparatad  for  78 

baea  oparatad  di- 
et.  Additlvas  for 
olyta  vara  seraaaad, 
Na2S.  aad  Na2Za02). 
arvad  to  kava  a  sig- 

call  poNor  oatpat. 


A0-i05  621      OiT.   7,  17,  25 
(TISTN/PCI)  OTS  priea  #3.60 

Sarvaaaekaalsas,  lac.,  Coltta,  Calif. 

(Na  titla). 

Fiaal  rapt. 

Jaly  62.  51p. 

Caatract  NObs86367,  Proj.  SR007  12  01 

Oaclassifiad  raport 

Oaserlptors:   •Tberaoaloctricity ,  Eacapsalat ioa , 
Tasts.  Prassara.  Tkvraal  strassas,  Skock  (Me- 
•baale*}.  Fraetara  (llackaaiesh  Tkeraal  expaa- 
slaa,  Natarials,  Laad  coapoaads,  Tallarldes. 
Saaieoadaetors,  Lifa  axpactancy,  Coapatibility, 
Siatariag,  Heat  traataaat,  Coapressira  prop- 
artlas,  Dasiga.  Haaaf aetariag  aatkodt. 

A  stady  aas  aada  of  oaa  aatked  of  tkaraealectric 
applicatioa  tackaiqaa.   Specif ieally.  tke  work 
iavelTod  fabrlcatioa  aad  test  to  lavestlgate  a 
aatked  of  stractaral  cacspsalatlon  of  wasker- 
'skaped  tkeraoelectrle  eleaeats  ander  pressure. 
Oaa  goal  of  tke  prograa  was  to  verify  preliaiaary 
evideace  tkat  tkeraoelectrle  eleaeats  are  free 
froa  feraattea  of  aeekaaical  cracks  due  to  tkeraal 
skock.  kigk  tkeraal  gradleats,  or  tkeraal  ex- 
paasioa  probleas  wkea  tke  tkeraoelectrle  aaterlal 
is  keld  beyoad  its  coapresslve  yield  streagtk. 
Tkas,  skort  patk-leagtk  eleaeats  aay  be  ased 
witk  kigk  tkeraal  gradleats,  resaltiag  la  kigk 
electrical  yield  per  kilograa  of  tkeraoelectrle 
aaterlal  wltb  low  degradatloa  over  loag  operatiao 
lifa.   (Autkar) 


AD-i05  829     Di».   7.  12.  25 
(TISTt/OHD)  OTS  price  tU.i,0 

Vest lagkoase  Electric  Corp..  Pittsbargk.  Pa. 
SDPEICONODCTING  lAGNET  RESEARCH  AND  APPLICATION 
TO  IHD  POKER  GENERATORS. 


lateria  scleatlflc  rept.  ao.  1,  1  reb-30  Apr  63. 
10  May  63.  45p. 
Coatract  AF33  657  10567 

Uaelasslf led  report 

Descriptors:   •lagaetobydrodyaaaics .  •Geaera- 
tors,  *EIectroaagBets.  Superconduc t i v i t y , 
Coeliag,  Tkeory,  Litbiaa.  Eleetric  power 
prodactioB,  latkeaatical  aaalysis, 
SapercoadMctors. 


Aa  lavestigati 
developed  sype 
application  to 
ase.  Tke  work 
aa  HHD  general 
■agnetic  field 
probleas  of  su 
fulfill  tbese 
■ode Is  of  a  su 
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total  power  sy 
source  and  rad 
to-welgkt  basi 
field.  Nitb  t 
■ade  betweea  s 
tieaal  aagnets 
disadvaatages 


oa  was  uadertakea 
rcoaducting  aagnet 

IHD  power  general 

includes  ikeoreii 
or  wi  tk  part  icu lar 

requireaenls  and 
perconduc I ing  aagn 
reqai reaeais .  To 
perconduci ing  aagn 
aa  HHO  generator  a 
siea  including  a  r 
iator  is  tben  opii 
s  to  find  Ike  opii 
kis  eoapleted,  a  c 
upereonduct ing  aag 

10  illustrate  tke 
of  botk.   (Autfcor) 
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AO-405  871 
(TISTt/JHS) 


Oi«.   7,  26 
OTS  price  t3.60 


Roae  Air  Oevelopaeat  Ceater.  Griffiss  Air  Faree 

Base.  N.  Y. 

THE  RELIABILITY  ANALYSIS  OF  NONELECTRONIC 

CONPONENTS. 

by  Donald  N.  Faltoa.  lar  b),    29p. 

PreJ.  5519.  Task  551902 

RAS  Ta63  2 

Uaclassif ied  report 

Descriptors:   •Electrical  equipaeai.  •Heckaalcal 
praperties.  •Maikeaat ical  prediction.  Failure 
(Meckanics),  Stresses.  Electric  swiickes. 
Fatigue  (leckaaics).  Natkeaaiieal  aodels.  Life 
expeetaacy.  Tests.  Reliability. 


Tke  approach  i 
none tecironic 
ihe  technique 
can  be  brought 
aodels  relaiia 
i 1 ist ic  I iae  d 
preseated:   (l 
data  col  lee t  io 
for  aeaeleetro 
the  present  la 
further  iavest 
froa  tke  progr 
aeckaaisas  as 
(3)  lastitute 
gistic  aad/or 
coabiaat  ions  o 
efficient  aean 
fai lure  data  a 
(5)  The  develo 
tke  iaterrelat 
of  failure  aec 


0  tke  reliability  predictioa  of 
parts  can  best  be  served  by  basing 
on  the  aechanisas  of  failare.   This 

about  by  transforaing  deteraia is t ic 
g  to  these  aechanisas  into  probab- 
oaain  aodels.   Five  techniques  are 

1  Tke  estabi iskaeat  of  a  failure 

a  and  aaalysis  systea  specifically 
nic  parts.   This  would  over-coae 
ck  of  eapirical  data;  (2)  lastitute 
igations  into  tke  daaage  resaltiag 
essioa  of  critical  failure  induciig 
a  function  of  stress  versus  tiae; 
studies  in  the  area  of  the  syner- 
iahibitiag  effects  resaltiag  froa 
f  stress;  (u)    The  developaeat  of 
s  for  tke  generatioa  eapirical 
nd  verificatioa  of  predictioas;  aad 
paent  of  unifying  laws  to  explain 
ionskips  aaong  tke  entire  spectrua 
kaaisas.   (Aatkor) 
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AO-^O^  708     Div.   8 
(TISTE/CAM)  OTS  price  $1.60 

Radiatloa.  lac,  Palo  Alto,  Calif. 
SUPER-PONER  KLYSTRON  TUBE-TEST  FACILIT f 
Qaarterly  rept.  ao.  9,  1  Oet-31  Dec  6 
by  R.  L.  Blessiag.  1  Mar  63,  17p.  GlOi  09 

Uaclassified  r  'bort 

Sabcontract  to  Variaa  Associates,  Pali  Alta. 
Calif. 

Oeseripterst   •Klystraas,  'Test  fac  lities, 
Radiofreqaeacy  power.  Electric  petei^ial, 
■agaets.  Resistors,  Capacitars,  Ano^^s 
(Electron  tabes),  ladalatiaa.  Test  4quipaeat 


(Electroaics) ,  Power  supplies.  Elect 
pulses,  Traasfaraers  (Electraalcs) 
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Ui-iOi.   7U     Div.   8 
(TISTE/CAI)  OTS  price  t^.60 

Teckaiscke  Hoeksckule,  Munick  (Geraaayi 
ANTENNA  MITH  TUNNEL  DIODE, 
by  H.  H.  Neinke.   31  "ar  63,  47p.  TR3 
Contract  AF61  052  506 

Uaclassified  riffert 

Origiaal  coataias  color  platesi   All  OttC 
reproductions  will  be  in  black  aad  wkiRa. 
Origiaal  aay  be  seea  in  DOC  Hq. 


Descriptors:   •Dipole  aateaaas,  •Taa 

Negative  resistance  circaits,  Electr 
pedance.  Electrical  conductaace,  Ca 
Stability,  Heasureaeat,  Electric  po 
Electrical  aetwerks,  Differeatial  e 
latkeaatical  aaalysis,  Alteraatiag  c 
Direct  carreats. 
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Bliely   Electric   Co.,    Erie,    Pa. 
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CRYSTAL 


ELECTRONIC  EQUIPMENT  -  Division  8 

UNITS  CR-(XII-^5)/U  (HIGH  SHOCK  AND  VIBRATION 

RESISTANT,  LON  FREQUENCY). 

Quarterly  progress  rept.  no.  3,  1  Dec  62- 

28  Feb  63, 

by  J.  ■.  Wolfskin,  A.  R.  Krespaa.  aad  Robert 

Mouck.  28  Feb  63,  29p. 

Coatract  DA36  039sc86719 

Uaclassified  report 

Oeseriptori:   •Quartx,  'Crystal  filters, 
Skock  (■echaBics),  Vibration,  Low  frequency, 
Teapernture,  Tests,  Test  aethods,  lilitary 
raquireaeats.  Crystal  structures.  Crystal 
filters.  Crystal  holders.  Capacitance,  Resist- 
ance (Electrical),  Crystals.  Hanufaeturing 
aetkods. 

Developaent  of  high  shock  and  vibration  resist- 
ant low  frequeacy  quartz  crystal  uaits  was 
coatinued.   Tke  CR-(XII-i;5  )/U  crystal  uaits  are 
siailar  to  staadard  CR-^2A/U  units  except  tkat 
tke  BOW  uaits  aust  withstand  auck  aore  severe 
vibration  aad  aust  also  hold  auck  tighter  fre- 
quency stability  over  tke  +70  C  to  +80  C  operat- 
ing teaperature  range  (OTR).   Tkis  report  pre- 
sents evaluatioa  data  froa  tke  second  group  of 
experiaental  units  prepared  far  tkis  project. 
They  gave  indications  tkat  tke  aew  experiaeatal 
design  —  wkiek  uses  special,  double-rotated  X 
cut  resaaators  aouBted  in  Bliley's  ceraaic-f raae 
kolders  —  caa  be  refiaed  to  aeet  tke  CR- 
(XM-^5)/U  requireaeats,  provided  aa  increase  of 
3.5  auf  is  Bade  ia  tke  specified  capacitaace 
values^  Atteatioa  is  aow  coaceatrated  oa  ia- 
proviag  tke  teaperature  ckaracter ist ics  of  tke 
aew  resonators.   lacreases  ia  tke  seeoad  rotation 
aagle  kave  no  sigaificaat  ekaages  ia  peakiag 
poiats  but  there  are  iadicatioas  tkat  iaproved 
drift  over  the  OTR  caa  be  obtaiaed  by  proper 

flaceaeat  of  tke  support  wires  aa  tke  crystals. 
Autkar) 

M-UOU   783     Div.   8 
(TISTE/CAM)  OTS  price  $9.10 

Goodyear  Aircraft  Corp.,  Akroa,  Oklo. 
ADVANCED  ANTENNA  DESIGN  TECHNIQUES.  -^ 

Qaarterly  prngrcss  rept.  no.  3.  16  Dec  62- 
28  Fab  63. 

by  D.  D.  Collias  aad  J.  C.  Ball.  Jr.  28  Har  63, 
95p.  110^5;  3 

Coatract  DA36  039$c90746.  DA  PrnJ .  3A99  12  001 

Uaclassified  report 

Descriptors:   *Sntellite  nBteanns.  •Pnmbollc 
SBteaaas,  "Radar  nntOBBas,  Feasibility  studies, 
■odel  tests.  Electrical  properties,  lecbnaical 
properties,  Aateana  fields,  AntOBna  lobes, 
Reflectors,  Deflection,  Analysis,  Design, 
Traekieg,  Satallitas  (Artificial). 

Stady  aad  aaalysis  for  tke  advanced  ante'nnn 
design  techniques  were  continued.   The  rigld- 
paael  swirlaboln  space  vehicle  antenna,  para- 
loloid  ground-based  antenna,  and  the  lenticular 
ground-based  antenna,  selected  ns  having  the 
best  potential,  are  studied  and  analyied  in 
detail.   Detail  design  configurations  for  aodelt 
of  tkasa  tkree  antennas  are  established.  (Author) 

AO-^OA  801      Div.   8,  25 
(TISIE/CAM)  OTS  price  $8.10 

Microwave  Lab.,  Stanford  U.,  Calif. 

MULTINECANATT  DKOADBAn(D  HICKOWAVS  TUBES  AND 

RELATED  STUDIES. 

Annual  rept.  no.  1,  1  Sep  6I-3I  Oct  62. 

Dec  62,  81p. 

Coatract  AK30  602  2575,  ProJ.  5573,  Task  557303 

RADC  T0K62  618         Uaclassified  report 

Descriptors:   *Traveliag  wave  tubes,  •Electron 
guns,  •Klystrons.  •Electron  beaas,  •Microwave 


If 
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•■plificri.  Madlof r«^iitacy  poaer,  Propagatioa, 
Atttaaatioa,  Va*«gai4«t.  Mavegaid*  tlott, 
Coapliag  eireaita,  Cavity  raioaators,  liero- 
■ava  oieillatari,  Catlaai,  Circalts.  Hicro- 
■•?•  aatvork.  Dlalactrlcs.  Tkaory,  Oetiga, 
■agaatie  fields.  Plaiaa  pkydes. 

Caataatit 

Laag  tlat  travallag  wave  tabc 

llaetraa  stick 

HallaM  baaa  alactroa  gaas 

Ixtaadad  iataractiea  klystraaa 

Fast  «ava  tabas 

KlactroB  baaa  lataraetiaa  aitk  a  casiaa  plasaa 

AD-40i  807     Oiv.   8 
(TISTt/OHO)  OTS  prica  $2.60 

■aaa  Air  Davalapaaat  Caatar,  Sriffias  Air  Fare* 

Basa,  N.  T. 

STATISTICAL  OKSICN  TKCHNIQUIS. 
by  Jaraaa  Klioa.   May  63.  13p. 
ProJ.  5519.  Task  551902 
lAOC  IAS  TH63  3 

Oaclassifiad  report 

Dascriptarsi   •laliability  (llectraales) . 
•Statistical  aaalysis.  Coapatars,  Dasiga. 

It  is  tba  parpaia  af  tkis  dlseassiaa  to  traca 
tka  darelopaaat  af  tk«  applicatioa  of  statistical 
tackaiqaas  fraa  tkair  first  siapla  faadaaeatals 
to  tka  sopkisticatad  proeadaras  wklck  ara  baiag 
iavaatigatad  far  aaar  fatara  applieatiaa.   Prior 
to  startiag  oa  aay  diseoarsa  perkaps  it  skoald 
ba  aaatioaad  tkat  aaay  papers,  reports,  etc., 
especially  of  tke  type  «kick  are  for  tke  aost 
part  aoa-coapatar  orieated.  are  ia  geaeral  based 
apoa  siailar  coacepts  altkoagk  eack  iadividaal 
paper  or  report  differs  froa  any  otker  ia  varioas 
particulars  aad  areas  of  eapkasis.   Also  siace 
tke  progress  of  statistical  dasiga  will  be  dis- 
cussed froa  its  first  serious  developaeat  -  to 
its  caateaperary  stage  -  to  its  near  fature 
stage,  tkis  report  is  divided  iato  tkree  sections. 
Tke  fact  tkat  tkere  are  tkree  defiaable  stages 
ia  statistical  dasiga  is  evideat  fraa  a  stedy  ef 
tke  literature   (Autkor) 

AD-AOi  822     Oiv.   8.  7 
(TISTE/PAR)  OTS  price  $2.60 

Pieso  Crystal  Ce.,  Carlisle,  Pa. 

PIODOCTION  ENGINEERING  lEASOIEl   FONDAMENTAL 

MOE  CRYSTAL  FOR  FILTERS  CR(XM-^1)/D. 

Quarterly  rept.  ao.  6.  10  Aag-9  Dec  62. 

9  Dec  62.  27p. 

Coatract  DA36  039sc85956 

Uaclasslflad  report 

Origiaal  coataias  color  plates;  all  ODC  repro- 
daetioas  will  be  la  black  aad  Hklte.  Origiaal 
aay  be  seea  ia  DOC  Hq. 

Descriptors:   "Quarti.  "Crystal  filters. 
Higk  frequeacy.  Teaperature.  Tests.  Agiag 
(■aterials).  Productioa,  Test  aetkods.  lili- 
tary  reqairaaeuts.  Crystal  straetara.  late- 
rial  reaoval,  Hackiaiag.  X-ray  diffraction 
aaalysis.  Skock  (Meckaaies) .  Vibratioa. 
Filters   Electroaagaetic  waves,  Crystals, 
laauf actariag  aetkods. 

Vork  was  coatiauad  oa  tke  productloa  eaglaeering 
aeasureaeat  of  faadaaeatal  aode  filter  type 
crystals  CR(XII-4l)/U  ia  tke  10-30  ac  frequeacy 
raaga.   Daring  tke  processlag  aad  testiag  of 
tke  30  ac  filter  type  crystals,  about  60$  of  tba 
cultared  qaarti  units  were  going  out  of  fre- 
quency toleraaee  daring  tke  teaperatare  test. 
Uaits  of  aatural  quartz  aaaafactured  aloag  witk 
cultared  qaarti  reaalaad  in  toleraaces  during 


tke  teaperature  run.   Invest igatioa  revealed  tkat 
caltured  quartz  dees  not  kave  tke  saae  teapera- 
ture coeffieleat  after  grladiag  due  to  apparent 
aagular  skift  wkea  crystals  kave  a  large  aaoaat 
of  quartz  reaoved  by  griadiag.   A  flaal  dasiga 
for  filter  blaaks  was  derived  aad  tke  preproduc- 
tioa  saaples  were  sabaitted  for  test.   (Autkor) 

AD-^04  857     Div,   8 
(TISTB/CAM)  OTS  price  $1.10 

Auteaetics,  Downey,  Calif. 

MICROMINIATURE  ClRCUlTRf  GLOSSARY  TERMS  AND 

DEFINITIONS, 

by  F.  laaaoae.  Dec  62.  12p. 

Uaclassified  report 

Descriptors:   •Microaialaturiiat lea  (Ilec- 
troaics).  Vocabulary,  Staadards.  Dictieaarias. 

Tkis  glossary  is  an  initial  coapilatlon  of  tke 
nuaeroas  teras  aad  defiaitions  in  tke  field  of 
aicroaia iature  circuitry.   Its  purpose  is  to 
establisk  a  eoaaon  basis  for  coaaunicat ion  aad 
to  eliaiaate  tke  confusion  resulting  froa  tke 
various  iaterpretatieas  in  current  uaage. 
(Aatkor) 


AO-iOi  868     Dlv.   8 
(TISTE/PAR)  OTS  price  $1.60 

Ballistic  Researck  Labs..  Aberdeea  Proviag 

Groaad,  Md. 

70  GC  KLYSTRON  FREQUENCY  STABILITY  AND  SPECTRUM, 

by  Jokn  E.  Kaaaerer  and  Cecil  L.  Milson.  Mar  63, 

21p. 

PraJ.  1M222901A215 

BRL  MRU57  Unclassified  report 

Descriptors:   •Klystrons,  "Reflex  klystrons, 
Extreaely  higk  frequency,  V  bond,  Mensureaents , 
Voltage  regulators.  Sensitivity,  Crystnl 
aixers.  Test  equipaent  (Electrons).  Frequency 
aaalysers,  Frequency  aeters,  Frequency  stabi- 
lizers, Interaedinte  frequency  aaplifiers. 
Microwave  oscillators.  Test  aetkods.  Test  sets, 
Tests,  Voltaeters,  Waveguides,  Spectrua 
aaalyzers,  Bandwidtk,  Stability,  Frequency 
skift. 
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AD-^0^  882    Dlv.   8 
(TISTM/PCR)  OTS  price  $8.60 

Kaae  Eagineering  Labs..  Palo  Alto,  Calif. 
CONTINUATION  OF  AN  ADVANCED  KLYSTRON  STUDY. 
Fiaal  rept., 

by  J.  F.  Kane  and  R.  N.  Milson.   Apr  63,  91p. 
Contract  AF30  602  2^23.  ProJ.  5573.  Task  557303 
RADC  TOR63  151         Unclassified  report 

Descriptors:   •Klystrons,  Matkeaatlcal  aedels, 
latbeaatlcal  analysis.  Design,  Microwave 
aaplifiers.  Cavity  resonators.  Broadband, 
Matrix  algebra.  Integral  equations,  Tkeery, 
Perturbation  tkeery.  Statistical  aechanles, 
Beaas  (Electreaagnet ic) ,  Matheaatical 
prediction. 
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AD-iOi  893    Div.   8 
(TISTP/FR)  OTS  price  1^.60 

Aray  Electronics  Researck  aad  Develepai 

Fort  Menaoutk,  N.  J. 

DESIGN  AND  EVALUATION  OF  THERMOELECTRIC 

BARRIER  FOR  MICRO-MODULES, 

by  Robert  0.  FitzGerald  and  Herbert  C. 

Sep  62.  37p. 

DA  Task  3A99  15  002  03 

USAELRDL  TR2308 

Uaclassified  re 


Descriptersi   •Tkeraoelectrici ty.  Coelling, 
Heat  transfer,  Teaperature.  Mialatarellslec- 
troaic  eqaipaeat. 
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AD-iOA   897  Div.      8 

(TISTP/FEM)    OTS   price   $12.50 

Saarbruckea   U.    (Geraany). 

SOME    PROBLEMS    IN    THE    THEORY    OF    DIFFRACT>0N    AND 

REFRACTION    IN    STRATIFIED    MEDIA, 

by    Gottfried    Eckart    and    Hubert    Martin.    i§62. 

176p.  '^ 

Contract  DA91  S91EUC2087 

Unclassified  repfk^t 


Descriptors:  •Nave  t ransaission,  •Di 
Electroaagaetic  waves,  Refractian, 
Reflectioa,  Vector  aaalysis.  Transfer 
(Matkeaatics).  Special  functions,  Dis 
Attenuation^  Integral  eqaatioas,  Tabl 
Partial  differeatlal  eqaatioas,  Tkeer 

Probleas  arising  in  tke  theory  ef  wave 
tien  in  stratified  aedia  are  discassed. 
stratification  is  supposed  as  being  con 
In  seae  partial  questions  or  discontinu 
ether  ones.  Tke  probleas  in  question  a 
fraetian  probleas  in  a  stroag  relatiea 
tien.   (Author) 
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AO-A05  028     Div.   8.  5 
(TISTE/JHS)  OTS  price  «6.60 

Carlyle  Bartea  Lab.,  Jokas  Hopkins  U. , 

Baltiaore,    Md. 

REPRESENTATION   AND    DETECTION   OF    MULTIPLE-EPOCH 

SIGNALS, 

by  Tzay  Y.  Young.   May  63,  lip. 

Coatract  AF30  602  2597.  ProJ.  UiOi.    Task  450501 

RADC  TDR63  U2 

Uaclassified  report 

Descriptors:   •Radio  sigaals,  •Radio  iater- 
fereace,  Digital  coapatars.  Statistical 
fuBctioas,  Correlation  teckniques,  Detection, 
Special  faactloas  (Matkeaatics),  Filters 
(Electroaagaetic  wave). 


A  aultlpl 
nals  wkic 
one  aaotk 
dasiga  a 
dividaal 
represeat 
sigaal  aa 
■oise  of 
assuaed  t 
tial  func 
ponents  o 
known.   A 
be  separa 
sigaal  ua 
tke  error 
retical  i 
tke  detee 
seeoad  ep 
the  origi 
operator 
kood  rati 
aary  expo 
al  eoapat 
(Aatkor) 


e-epock  si 
h  for  oaa 
er.   Tke  p 
procedure 
epochs  of 

thea  prop 
y  be  corru 
zero  aeaa. 
0  be  repre 
tioBs  with 
f  tkis  set 
ay  two  adj 
ted  at  lea 
corrupt ed 

energy  is 
nterest. 
tion  of  fi 
ock,  tke  f 
nal  sigaal 
coacept 
o  criterio 
riaeatal  r 
er  Jastify 


gaal  coasists 
reasoB  or  anot 
urpose  of  tkis 
for  tke  detect 
tke  overlappia 
erly.  Tke  aal 
pted  witk  read 
Tke  iadividu 
seatabla  by  a 

acceptable  er 

of  expoaentia 
aceat  epocks  a 
St  two  seconds 
witk  noise  a  c 

described  wki 
Tkis  criterioa 
rst  epock  oBly 
Irst  sigaal  is 

by  aeans  of  t 
For  a  Boisy  si 
a  is  proposed, 
esults  carried 

tke  tkeoretic 


of  several 
ker,  overla 

report  is 
ioB  of  tke 
g  sigaals  a 
tlple-epock 
oa  Gaussiaa 
al  signals 
set  of  expo 
ror,  sBd  tk 
Is  are  astu 
re  assuaed 

apart.  Fo 
riterioB  ba 
ck  is  of  tk 

is  useful 
To  detec 

subtracted 

ke  coapleae 

gael,  a  lik 

Tke  preli 

out  oB  a  d 
al  study. 


sig- 

P 

to 
le- 
ad to 


are 
Boa- 
e  ex- 
aed 
to 

r  tke 
sed  OB 
eo- 
for 
t  the 
froa 
Btary 
eli- 
al- 
igit- 


IT 


AO-405  029     Dlv.   8,  U.  26 
(TISTM/PCR)  OTS  price  |1.60 

Stanford  Researck  last.,  Mealo  Park,  Calif. 
BETA-SILICON  CARBIDE  AND  ITS  POTENTIAL  FOR 
DEVICES. 

Quarterly  teckaical  rept.  ao.  5.  1  Feb-30  Apr  63. 
by  W.  E.  Nelson  aad  F.  A.  Haldea.   15  May  63. 
12p.  15 

Contract  N0bsr87235.  ProJ.  SB0080303.  Task  9356 

Daclassified  report 

Descriptors:   •Carbides,  •Crystal  growtk. 
•Seaiconductor  devices.  Diodes,  Maaufactur- 
iag  aetkods,  Crystals,  lapuritles.  Nitrogen. 
Resistaace  (Electrical),  Sillcoa,  Maltiag, 
Alaaiaua,  Boroa,  Gold.  Solderlag,  Wire.  Hall 
effect.  Colors.  Silicon  coapouads. 

P-type  crystals  were  grown  using  boron  and  alaai- 
aua additions  to  tke  silicon  aelts.   Soae  diffi- 
culty arose  as  a  result  of  coapensation  by  ia- 
purities  in  tke  boron  eaployed,  but  doping  levels 
obtained  using  aluainua  additions  appeared  quite 
unifora  and  aaenable  to  control.   Satisfactory 
results  are  anticipated  for  boroa  wken  kigker 
purity,  zone-refined  rod  fora  is  used.   Okaic 
contacts  were  obtaiaed  oa  low  resistivity  (0.1  to 
1.0  oka-ca)  n-type  silicon  carbide  by  solderlag 
gold  wires  directly  to  tke  crystals.   A  auaber  of 
crystals  were  prepared  for  Hall  aeasureaeats 
(five-coatact  aetkod)  usiag  tkis  teckaique.   Fer 
higA  resistivity  silicoa  carbide,  okaic  coatacts 
were  prepared  by  flask-fusiag  carboa-saturatad 
silicoa  OB  tke  crystal  surfaces  ia  aa  are-iaage 
furaace.   Rectifyiag  coatacts  were  prepared  by 
tkis  teckaique  using  carbon-free  silicon  of  tke 
proper  conductivity  type.   Siaple  diodes  fmr* 
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yrodaced  froa  p-t7pe  bata-iilicoa  carbldt 
•ry*tal(.   late***  ligkt  «*■  observed  at  the 
•■Ittiag  Jitactloa  whaa  toa*  of  tkose  dlodtt  w«r« 
belag  tasted.   (Aatker) 

A0>i05  0^2     DlT.   8 
(TISTC/JHS)  OTS  price  15.60 

■agaavox  Co..  Fort  Wayae,  lad. 
QUAITZ  CRYSTAL  OSCILUTOR  CIRCUITS  STUDY. 
Qaarterly  rept.  ao.  1.  1  Sep-30  Nov  62. 
by  D.  Flrtb.   15  Apr  63.  i7p. 
Coatract  0A36  039AK00043.  ProJ.  3A99  15  OOi 

Uaclassified  report 

Oeierlptorsi   *Cryatal  oscillators.  'Cir- 
eaits.  Very  low  freqaeacy,  Low  freqaeacy. 
■ediaa  freqaeacy,  Higk  freqaeacy.  Very  kigk 
freqaeacy.  Radio  freqaeacy.  Radio  freqaeacy 
oscillators.  Eleetroa  tabes.  Traasistors, 
Qaarti  resoaators.  Teaperatare,  Gala,  Pbase 
sbifters.  Haadbooks. 
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AD-^05  OUU  Dir.   8.  30 

(TISTE/JMS)   OTS  price  $2.60 


Bedford, 


Air  Force  Caabridge  Researck  Labs. 

■ass. 

PRECISION  TIME  OR  FREQUENCY  TRANSMISSION  TO 

MOVING  VEHICLES. 

by  Riekard  M.  Maetjea.  Apr  63.  19p. 

AFCRL  63  93 

Unclassified  report 

Descriptors:   *Pbase  locked  coaaaaicatioa 
•ysteas,  "Doppler  effect.  "Spacecraft, 
rreqaeaey  skift,  Mixers  (Electroaic) , 
Oscillators,  Tiaiag  devices,  Aeceleratioa, 
Tiaiag  circaits. 


A  circuit  is  described  wkick  is  capable  of 

traasalttiag  tke  oatpat  of  aa  ultra-stable 

oscillator  or  clock  witk  aa  extreaely  kigk 

degree  of  accaracy  to  a  aoviag  vekicle.   First- 

order  Doppler  freqaeacy  skift  of  tke  fora  fv/c. 

as  caused  by  tke  velocity  of  tbe  vekicle  rela- 

tive to  tke  traasalttiag  statioa,  is  caacelled. 

wkile  secoad-order  Doppler  is  largely  eliaiaated. 

Becaase  of  these  featares,  tbe  clreait  aakes 

applicatioa  of  very  stable  freqaeacy  soarces  to 

vekicle  electroaic  systeas  possible  to  degrees 

of  stability  wkick  could  previously  aot  be 

ackieved  or  evea  approacked  by  several  orders  of 

aagaitade.   Applieatioas  of  tke  circuit  include 

radio  aavigation,  guidance,  and  tracking,  as  well 

as  data  transaissioa.  teleaetry,  aad  possibly 

eoaaaaicatioas  involving  eartk  satellites,  aooa 

satellites,  aad  iaterpi aaetary  and  otker  space 

vebicles.   (Aatbdr) 

AD-A05  053     Biv.   t 
(TISTP/FR)  OTS  price  »^.60 

Craft  Lab..  Harvard  U. .  Caabridge,  Mass. 
CONDITIONS  FOR  OPTIMUM  DIGITAL  COMMUNICATION 


NITH  APPLICATION  TO  DELTA  MODULATION, 
by  Terreacc  Fine.  5  Mar  63,  39p.  TR399 
Contract  Nonr1866l6,  ProJ.  NR372  012 

Uaclassified  report 

Descriptors:   "Coaaaaicatioa  systeas.  Digital 
systeas,  Palse  aodulatien,  Coaaaaicatioa 
tkeory.  Slaalatioa. 


A  procedure  for  optiaisatloa  of  a 
binary  coaaaaication  systeas  is  p 
applied.  Tke  aessage  set  or  tran 
is  takea  to  be  a  real-valaed  saap 
froa  a  stocbastic  process  witk  di 
•ter.  Tke  transaitter  aay  be  any 
aoaliaear  operator  witk  doaaia  of 
valaed  input  and  range  to  tke  bin 
The  transaissioa  aediua  of  aoisy 
the  traasaitter  aad  receiver  is  t 
terized  by  tke  coaditional  probab 
possible  received  binary  seqaeace 
traasaitted  seqaeace.  The  receiv 
real-valued,  tiae-varying,  aonlin 
ea  tke  received  binary  seqaeaces. 
tioB  coaditioas  obtaiaed  are  disc 
relatioasfcip  betweea  an  optiaaa  c 
systea  and  a  delta  aodulatlon  sys 
It  is  skown  tkat.  for  tke  quadrat 
tion  aad  any  aoisy  ckaaael,  a  del 
systea  is  an  allowable  representa 
eptiauB  binary  systea.  Prellalna 
an  extended  digital  coaauaicat ion 
are  discussed  aad  areas  for  fartk 
iadicated,   (Autkor) 
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AD-it05  055 
(TISTM/PCH) 


Oiv.   8,  30 
OTS  price  11.25 


Craft  Lab.,  Harvard  U. ,  Caabridge,  Mass. 
A  21-CINTIHETEH  TRAVEL INC-MAVE  MASER. 
by  E.  B.  Treacy.  22  Jan  63,  28p.  TKA01 
Coatract  Noarl86628  ProJ.  NR372  013 

Uaclassified  report 

Descriptors:   "Masers,  "Radio  astronoay, 
Ruby,  Line  spectrua.  Traveling  wave  tubes, 
Tkeory,  Specifications,  Magnets,  Gain, 
Cryogenics,  Photographs,  Equations,  Pictures, 
Ultrakigh  frequency. 

A  traveling-wave  aaser  tunable  over  the  frequency 
range  of  13^0  Mc  to  1^30  Mc  has  been  developed 
and  constructed  for  use  in  radio  astronoaical 
research.   It  uses  ruby  as  the  aaser  aaterial 
aad  a  coab  as  the  slow-wave  structure.   The  net 
gain  exceeds  30  dB  over  aost  of  its  tuning 
raage,  while  the  average  instantaneous  bandwidth 
is  about  11  Mc.   It  has  been  designed  for  opera- 
tion at  ^.2  K.   (Author) 


A0-i05  168      Div.   8,  25.  20* 
(TISTM/PCK)  OTS  price  »5.60 

David  Sarnoff  Research  Center,  Princeton,  N.  J. 

SUSCEPTIBILITY  IN  SEMICONDUCTORS. 

Final  rept.,  1  Apr  61-31  Mar  63. 

by  A.  K.  Moore  aad  J.  U.  Kessler.   31  Mar  63. 

Coatract  Noar3^6700 

Uaclassified  report 

Descriptors:   "Seaiconductors ,  "Magnetic 
aoaeats,  "Plasaa  physics.  Transport  properties, 
Crystals,  Equations,  Tkeory,  Geraaniua.  Mag- 
netic properties.  Magnetic  fields.  Light, 
Teaperature,  Velocity,  Cylindrical  bodies, 
Clectroas,  Matheaatieal  aaalysis. 

This  raport  is  coacerned  with  the  Magnetic  aoaeat 
M  of  a  plasaa  coasisting  of  holes  and  electrons 
generated  by  light  within  a  cylindrical  seai- 


U 


ELECTRONIC^  AND  ELECTRONIC  EQUIPMENT  -  Division  8 


beq 


K» 


ceadactor  crystal  iaaersed  in  a  aagneti 
Macroscopic  transport  equations  have 
to  derive  the  dependence  of  M  on  field 
aobility,  and  surface  recoabinat i on  coo 
In  the  liaits  of  low  and  high  surface 
tion  the  theoretical  result  deaonstrate 
transition  between  transverse  equilibri 
and  pare  aagnetic  confineoent  ( II  •  -nl^T 
Experiaents  using  gernaniua  and  an  inh 
■agnetic  field  directly  neasured  the  di 
force  exerted  by  the  plasoa  on  its  scat 
■ediua.   An  induction  aethod  utilizing 
•agnetic  field  of  strength  up  to  70  liga 
collateral  results.   The  dependence  of 
on  aagnetic  field  strength,  light  inten 
teaperature,  and  surface  recoabinat ion 
support  the  theory.   (Author) 


AD-405  UU3  Div.   8,  12 

(TISTP/MH)  OTS  price  115.50 

Boeing  Co..  Seattle.  Hash. 

SPECIFICATION  FOR  AIRBORNE  PCM/FM  TELEM^RT 

SYSTEM  COMPONENTS, 

by  Rick  Urban.  1959.  166p.  DIG  20^02 

Uaclassified  repi 


Descriptors:   "Palse  aodalatioa,  "Tel 
systeas.  "Speci f icat ioas,  "Freqaeacy 
tion.  Coding,  Gaided  aissiles. 


urt 

iNieter 

II  idala- 


AD-405  ^63     Div.   8.  25 
(TISTP/MH)  OTS  price  li.60 

lastitate  of  Scieace  and  Tech.,  U.  of  Nf^bigaa, 

Ann  Arbor. 

THii  RADIATION  FIELD  PRODUCED  BY  AN  INFlRlTE  SLOT 

IN  AN  INFINITE  CYLINDER  SL'RROUNDEU  BY  AJpOMO- 

GENEOUS  PLASMA  SHEATH. 

by  Dipak  L.  Sengapta.   May  63,  39p.  ^56j  35T 

Coatract  AF33  616  8365 

Uaclassified  r«p4^t 


Descriptors:   "Slot  anteaaas.  Plasaa 
Gas  ioaization.  Electric  potential,  P 
pkysics.  Cylindrical  bodies,  Dielectr 
Frequency.  Functions.  Electric  insula 
Peraeabi lity,  Electroaagnet ic  propert 


The  radiati 
antenna  sur 
■ere  invest 
along  the  e 
fed  by  a  vo 
The  antenna 
thin  dielee 
tke  field  c 
liaplified 
The  radiati 
are  discuss 
uhen  both  t 
sheath  are 
coating  is 
lions  are  d 
the  plasaa 
of  coUisio 
are  taken  i 
lionless  ca 
expressions 
taiaed  for 
tke  antenna 
(Author) 

AD-405  i66 
(TISTM/PCR) 


on  properties  of  a  slotted  c 
rounded  by  a  hoaogeneous  pla 
igated.  The  slot  is  axial  a 
ntire  length  of  tke  cylinder 
Itage  of  constant  aagnitude 

is  insulated  froa  tke  plasa 
trie  coating.   General  exprei 
oaponents  are  derived,  aad  t 
by  aaklng  soae  pbysical  appr 
on  patterns  produced  by  tke 
ed  for  tke  following  two  eas 
ke  dielectric  coating  and  tk 
tkin;  and  (2)  wken  only  tke  « 
tkin.   For  both  cases  field 
erived  for  operating  frequenc 
frequency  aad  below  it.   The 
n  between  the  particles  ia  tt 
nto  account.   Results  for  th 
se  can  be  obtained  froa  the 

given.   Naaerical  results  ai 
the  radiation  patterns  produc 

under  various  physical  situ 


Div.   8,  26.  25 
OTS  price  |2.60 


Grace.  M.  R.  aad  Co.,  ClarksviUe,  Md. 

APPLICATIONS  REPORT  ON  REPRODUCIBLE  THERMISTOR 

REFINEMENT  PROGRAM. 

(ept.  for  5  Sep  61-31  Dec  62, 

by  M.  C.  Vaaik,  H.  T.  Barrett,  J.  E.  HerMera. 
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M.  G.  Sanchez,  aad  E.  M.  Glocker.  Feb  63.  23p. 
Coatract  AF33  657  710i.  ProJ.  7  838 
ASD  TUR63  386 

Uaclassified  report 

Report  on  Reproducible  Theraistor  Refiaeaent 
Progran. 

Descriptors:   "Therai stors ,  "Resistors,  Nana- 
facturlng  methods.  Silicon,  Geraaniua.  Test 
•ethods.  Test  equipnent,  Teaperature,  Life 
expectancy.  Equations,  Gold,  Semiconductor 
devices.  Copper,  Silver,  Nickel.  Iron,  Zinc. 
Platinum,  Manganese,  Thalliua,  Resistance 
(Electrical).  Stability,  Materials.  Single 
crystals. 


Gold-doped 
perature-r 
highly  rep 
theraistor 
developed 
able  range 
ing  method 
an  unbalan 
indicated 
niua  offer 
as  single- 
Silicon  wa 
of  energy 
ability, 
silicon  th 
copper,  si 
aanganese. 
and  N-type 
in  the  -85 


monocrystalline  silicon  exhibits  tem- 
esistivity  behavior  saitable  for  making 
roducible,  predictable  and  seasitive 
s.   Two  types  of  thermistors  were 
with  reproducibilities  of  ±2%    and  oper- 
s  including  -85  to  +200  C.   Manufactur- 
s  were  developed  and  demonstrated  on 
ced  pilot  line.   A  literature  survey 
that  specially  doped  silicon  or  germa- 

the  best  possibilities  of  being  used 
crystal  semiconductor  thermistors, 
s  chosen  for  development  on  tke  basis 
gap.  purity,  resistivity,  and  avail- 
Many  elements  were  screened  as  possible 
ermistor  dopants.   These  include  gold. 
Iver.  nickel,  iron,  zinc,  platinum. 

and  thallium.   Only  gold  in  both  P- 

silicoa  gave  products  suitable  for  use 

to  +200  C  range.   (Autkor) 


AD-405  KiU  Div.   8,  26 

(TISTE/OHD)   OTS  price  $2.60 

Kuthe  Labs.  Inc.,  Newark,  N.  J. 

PRODUCTION  ENGINEERING  MEASURE  FOR  A  PHASE  II 

SUPER  POWER  HYDROGEN  THYRATRON  TUBE. 

Quarterly  progress  rept.  ao.  i,  7  Dec  62- 

6  Mar  63, 

by  H.  E.  Krefft.  6  Mar  63,  23p. 

Contract  DA36  039sc83985 

Unclassified  report 

Descriptors:   "Electron  tubes,  "Thyratrons, 
Power  equipment.  Electric  potential.  Electric 
currents.  Anodes  (Electron  tube).  Manufacturing 
methods.  Hydrogen. 


Based  on 

experience  obta 

ined  with  the  first  two 

tubes  constructed  under 

this  contract,  three 

additional  tubes  per  des 

ign  A  were  built  during 

tke  fourth  quarter  perio 

d  covered  by  this  report 

Tkey  were  made  with  a  heavier  flange  and  differ- 

ent seal 

for  tke  anode. 

Owing  to  this  change. 

assembly 

of  the  tube  was 

made  safer  and'more 

flexible, 

and  better  all 

gnment  between  sub- 

assemblies  and  aore  accurate  inspection  became 

possible 

during  assembly 

Exhaust  and  thorough 

baking  di 

d  not  affect  th 

ese  tubes  in  any  notice- 

able  way. 

Operating  characteristics  were  i a- 

vestigatc 

d  and  found  to 

possess  satisfactory  re- 

producibi  lity.   Two  tubes  were  operated  success- 

fully at 

the  power  level 

of  tke  Stanford  linear 

accelerator  (epy  •  40KV; 

lb  •  U.O   Adc;  ib  • 

3000a). 

Construction  of 

tke  test  equipment  is 

proceedii 

g.   (Author) 

AD-AO5  487     Oiv.   8 
(TISTE/JMS)  OTS  price  |3.60 

Army  Electronics  Researck  aad  Development  Lab., 

Fart  Moaaouth,  N.  J. 

LOGARITHMIC  PERIODIC  ANTENNA  AS-1089(XE-1 )/ML. 

by  Peter  Bodaar.   Jan  63,  37p.  Task  3E54  01  001  02 

AELRDL  TR2343  Uaclassified  report 


It 
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•••crlytcrat   Matcaaa*.  •Kl«ctr*ale  eaaatar- 
■•aaara.  Oltra  felfk  fra^aaaay.  Aataaaa  ratfla- 
tiaa  ^attaras.  Gaia,  Palarlaatlaa.  Pawar. 
Prlata4  clrcaita.  S»aa41af  •■«•  ratlai, 
Braadbaad. 


^Tlia  alaetrlcal  aad  ■•ekaaleal  ckarae 
Aataaaa  AS-10«9( XE-1 )/lL.  a  saall.  1 
kraadbaad  aataaaa  af  tba  kraadly  dlr 
pyraaidal  lag-pariadlc  typa,  ara  dit 
aataaaa  cavars  tka  fraqaaacy  raaga  a 
800  ac,  aad  ka«  aadarata  gala  aad  a 
kaadliag  capability.   Data  aa  lapada 
pattara  ckaractarlstlea.  aad  pawar-k 
bility  kava  baaa  abtaiaad  axparlaaat 
praiaatad  ia  tkla  rapart.   Altkaagk 
(paelfieally  far  traaaalttlag  aparat 
fraqaaacy  raaga  af  275  ta  600  ae.  tk 
afflciaatly  traaaalt  avar  tka  200-  t 
baad,  aad  caa  raaalva  avar  tka  200- 
raaga.   (Aatkar) 


tarittics  af 
Igktwalgkt. 
aetlaaal, 
eaittd.   Tka 
f  200  ta 
aadiaa  pa«ar- 
aea.  gaia. 
aadliag  eapa- 
ally  aad  ara 
daaigaad 
iaaa  ia  tka 
a  aataaaa  caa 
a  800-ae 
ta  1200-ae 


A0-i05  562 
(TISTE/CAB) 


OlT.   1.  30 
OTS  prica  $1.60 


Baadla  Carp..  Baltlaara,  Bd. 

BL-419  THERBISTOI  P.E.B. 

Qaartarly  pragraai  rapt.  aa.  1.  Jaa-Apr  63. 

by  J.  T.  Gaarga.  1  Apr  63.  lOp. 
Caatraet  OA36  039ABCOU65 

Uaelaislfiad  raport 

Oaaariptarst   •Tkaralitart.  'Baaaf aetariag 
aatkads.  Praeaaiiag,  Qaallty  coatral.  Coatiags, 
Clay  aiaaralt.  Blxtarai,  Iroa  eaapoaada.  Zlr- 
eaaiaa  caapaaads,  Oxldai.  laliability,  Tait 
aqaipaaat,  Ballability  (Elaetraalca) , 
Badloioadaa. 


A0-i05  613     DIt.   8.  30 
(TISTE/OHD)   OTS  prica  tl5.00 

Pkilco  Carp..  Pkiladalpkia,  Pa.  . 

BAOIO  SET  AN/TBC-56. 

Fiaal  tackaical  rapt., 

by  Qaaatia  Vait.  Gaarga  Backiw.  Ckriatapkar 

Biadiiai.  aad  Ed«ard  Briadryckl.  16  Jaa  63.  It. 

Caatraet  AF30  602  2331 
BAOC  T0B62  563 

Daelasiifiad  raport 

Baacrlptart:   Madia  coaaaalcatioa  systaaa, 
"Badia  aqaipaaat.  Baltlplax.  X  baad,  K  baad. 
Valea  coaaaalcatioa  ayttaai.  TelaTltloa  coa- 
aaalcatioa tystaat,  Data  traafaitsloa  syttaai, 

Saaieoadactor  darleat,  Dailga,  Sadlo  traaa- 
aittars,  Badlo  racaivars.  Powar  tapplla*. 
lataraadlata  fraqaaacy  aapllfiars.  Traaslitor 
aaplifiara.  Bobila.  Saparkigk  fraqaaacy. 


Ejiparlrtaatal  aedala  of 
dateribad.   Tka  AN/TIC 
a  radio  aalt  aar  a  aalt 
radio  aalt  opar  laa  ia 
ge  or  U.O  to  I..4  gc  f 
tripad-aoaatad  aad  kas 
It  it  coaplataly  solid- 
itroat  Mklck  larva  at  t 
otclllatar  tabat.   Tka 
oparatlag  «ltk  varioat 
additloa  to  itt  coapaai 
It  it  alto  capabla  of  c 
Tka  AM/TBC-56  aaltlplax 
tloa  aaltlplax  aqaippad 
ckaaaalt  aad  twa  20-kc 
paatiaa  capability  far 
ckaaaalt.   Eack  volea  c 
taralaatloa  aalt  provid 
a-c  riagdowa.  aad  E  *  B 


Badio  Sat  AN/TBC-56  ara 
56  radio  tat  coatittt  of 
iplax  aalt.   Tke  portabla 
aitkar  tka  7.125  to  8.i 
raqaaacy  baadi.   It  it 
a  talf-coataiaad  aataaaa. 
ttata  axcapt  for  tao  kly- 
ka  traatalttar  aad  local- 
radio  aalt  it  capabla  of 
typat  of  aaltlplax  ia 
oa  AN/TBC-56  aaltlplax. 
arryiag  talavitioa  tigaalt. 
aalt  it  a  f raqaaacy-dirl- 
witk  tMolra  ^-kc  volea 
data  ckaaaalt,  witk  ax- 
aa  additioaal  10  data 
kaaaal  it  aqaippad  witk  a 
lag  t«o-«ira.  foar-wlra. 
diallag  aptloat.   Tke 


aalt  it  coaplataly  telld-ttata.   Tklt  raport  eoa- 
talat  tka  pkytlcal  aad  faaetioaal  datcrlptioat . 
datlga  gaalt,  aad  tatt  rataltt  for  tka  axpariaaa- 
tal  aodalt.   Ia  addltiaa.  racoaaaadatioat  for 
fatara  aqaipaaatt  ara  aada.   (Aatkor) 

AD-405  629     Dlr.   8 
(TISTP/BH)  OTS  prica  $10.50 

Carlyla  Bartaa  Lab..  Jaba  Hopkiat  U. ,  Baltiaora, 

THE  DETECTION  OF  BULTIP1.E  DNKNONN  SIGNALS  BY 
ADAPTIVE  FILTEBS. 

by  J.  B.  Saitk.   Bay  63.  133p.  TB  AFI03 
Caatraet  AF33  657  11029.  Task  ^03601 

Uaclattifiad  rapart 

Datcriptarti   •Sigaalt.  "Adaptiva  coatrol 
tyttaat,  Noiia  aaalytart,  Errort,  Oacitioa 
aaklag.  Idaatiflart.  Slgaal-to-aoi ta  ratio. 
Data  precattiag  tyttaa,  Aatoaatic.  Oatactioa. 
Filtart. 

Filtart  akick  aodlfy  tkair  ttractarat  la  ardar 
ta  raeagaisa  laitially  aakaoaa  aavaforai  la 

Gaattlaa  aoisa  ara  iarattigatad  axpariaaatally. 
Tka  elaat  af  filtart  ditcattad  laclada  taa  types 
praviaatly  dateribad  la  tke  llteratara  aad  aaa 
aaw  type  desigaed  explicitly  for  eperatiag  la  a 
aaltipla  aarefora  eaviroaaaat.   Tka  aaa  stractara 
proeatsaa  tke  data  ia  a  aoaliaaar  faskioa  aad 
affeetiraly  sets  ap  a  aarrea  dacisioa  regloa  aboat 
tba  astlaate  of  tke  wavefora.   Tke  parallel  oper- 
atloa  of  adaptive  systeas  for  detectiag  aad  esti- 
aatiag  tka  sigaal  paraaaters  of  aaltipla  slgaals 
slaaltaaaoasly  is  also  discassed.   Tke  resaltt 


clearly  deaoastrata  tke  possibility  of  aslag 

filters  of  tke  aaa  type  for  aatoaatic  data  pr 


proc- 


aaslag.   Basalts  are  glrea  la  tke  fora  of  leara- 
iag  carves  wklck  skew  tke  effects  of  correct  aad 
lacorrect  decisloas.   lacladad  la  aack  of  tke 
discBssioa  is  a  grapkical  latarpretatloa  of  tke 
filteriag  process.   Two  aaasaal  appllcatloas  of 
tke  aaa  filter  stractara  ara  discassed.   (Aatkor) 


AD-^05  695     Di».   8.  25 
(TISTP/BH)  OTS  price  $1.60 

Fereiga  Tech  Di*..  Air  Force  Syateas  Coaaand 

Bright-Patterson  Air  Force  Base,  Ohio. 

STUDY  OF  THERBAL  ELECTRON  EBISSION  FROB  A 

HOLLOH  CATHODE. 

by  B.  B.  Pyt'yeva  aad  Ye.  B.  Dabiniaa.   13  Bay  63 

13p.  ' 

FTD  TT63  367 

Uaclassified  report 

fraaa.  fraa  Rasslaa  periodical,  livestiya 
akadeaii  naak  SSSK.  Seriya  f iiickeskaya.  26|11. 
pp.  13^3-1348.  1962. 

Descriptors:   •Theraionie  ealssien.  Oxide 
cathodes.  Eaissivlty,  Electric  carrents, 
Density.  Electric  potential.  Stractarea. 
Bagaetic  fields.  Electroa  tabes.  Eleetroa 
beaas.  Anodes,  Cathodes. 


Ike  great  interest  in  kol 
been  broaght  on  by  the  co 
Ities  of  cathode  eaisslon 
at  Mhick  they  aay  be  obta 
the  saall  effective  dlaen 
scarce  and  the  insensitlv 
ioaic  boabardaent .  Heaev 
its  eaisslon  has  not  yet 
stadied;  visaal  lavestlga 
the  beaa  foraed  by  a  syst 
cathode  attests  to  Its  co 
Mas  aade  to  explaia  carre 
catkode  on  the  basis  of  t 
istics  of  tke  beaa.   (Aat 


low  oxide  cathodes  has 
nsiderable  carrent  dens- 
.  by  tke  lea  voltages 
ined.  as  aell  as  by 
sions  af  tke  electron 
ity  of  the  cathode  to 
er,  the  aechaalsa  of 
been  safficleatly 
tion  of  the  stractare  of 
ea  with  a  holloa 
aplexlty.   An  atteapt 
nt  anoaalies  of  the 
he  stractaral  character- 
hor) 


ae 


ELECTRONICS  AND  ELECTRONIC  EQUIPMENT  -  Division  8 


AO-405  711      Div.   8,  U,  26 
(TISTE/OHD)  OTS  prica  96.60 

Natiaaal  Baryllia  Carp..  Haskell.  N. 
BKRYLLIDB  OXIDE  BAOOBB  DBVKLOPBCNT. 
Fiaal  aagiaaeriag  rapt.,  15  Bar-31  Dad  62. 
31  Dae  62,  6lp. 
Caatraet  N0h62  0592e 

Oaelassifiad  r^^art 


Oaseriptars 

•Berylliaa 
aathads,  Ca 

Tka  abjective 
gate  aad  aval 
able  far  rada 
aptlaaa  eoapa 
aatkads  far  f 
as  a  aaaas  of 
rial  aad  proc 
properties  of 
prototype  rad 
iafaraatiaa  e 
griadiag  ta  a 


I   •Badaaas,  aCaraaic  aatjirlals, 
caapaaads.  Oxides.  Baaaf idtariag 

stiag,  Pracisiaa  fiaiskiaf 


«  lavasti- 


s  af  tkis  pragraa  arai 
aata  tke  variaas  grades  ajU  BeO  avail- 
aa  fabricatlaa;  ta  daterJiae  tka 
sitiaas  aad  aatarlal  prep^dratiaa 
oralag;  ta  atillxa  pressa|«e  castiag 

feraiag  BaO  aad  deteraiaja  tke  aate- 
ess  paraaaters  wkick  eoatlrel  tke 

tka  fiaiskad  pieces;  to  fabricata 
oaes  Bsiag  the  aatarials  siad  pracats 
stablisked,  sa  as  ta  redape  fiaal 

aiaiaaa.   (Aatkar) 


AD-ib5   752  Div.      8,    26 

(TISTB/JBB)    UTS   prica   t1.60 


QM 


IRAM 


io. 
COVSHINC 

1  J«a- 


eti  tt   af 
letllf  ieri 

iasisiere    ..... 

sabliaatiaa    fa|r|iaea.      It 
Bvitiet   graatly^ffact 
tdar  aaraal    ciriaastaacas 


Hastiagkoasa   Electric  Carp.,    Dayton 

500   C    SILICON   CARBIDE    RECTIFIER  PROG 

PERIOD    1    JANUARY    TO    31    BARCH    1963 

lataria   teckalcal    progress    rapt.    aa. 

31   Bar  63. 

31   Bar  63,    lip. 

Caatraet  AF33  657  7027 

ASD  TR7  727V6  Uaelassifiad  raUart 

Dascriptars:   •Raetifiars,  Heat  traaUfar,  Epi- 
taxial groMtk,  Silicaa  coapoaads,  Cafbldas, 
Prodactioa.  Sabliaatiaa.  Higk  teaperatare  ra- 
searck.  Stabil  isatiaa.  Naclaatiaa,  Dilbaraaas 
Diodes  (Seaicoadaetors)  ' 

Effarts  vara  aaatiaaad  aa  tka  prodactiUi  af  $00 
degree  eeatlgrada  silieaa  carbide  raetllfiers. 
The  effect  of  differeat  siicd  eavltiasi Here  lavas- 
tlgated  la  the  staadard  i 
was  feaad  that  larger  cat 

grewtb  conditieas  aad  aat.. ..., ... 

little  is  gaiaed  by  ckaagiag  cavity  gebaetry. 
Oiffaraat  kaat  slaks  prodaead  aa  effeei  aa  tka 
crystal  grawtk,  bat  there  was  no  sigaifllcaat  af- 
fect oa  tke  laereasa  af  yield.   Epitaxifel  grawtk 
of  tkla  SIC  layers  of  botk  p  aad  n-typi  was 
ackiaved  on  silicoa  carbide  sabstratesi  Saall 
area  epitaxial  raetifiars  are  beiag  pri^ared  far 
avalaatlaa.   A  siaplified  passlvatioa  tackaiqaa 
was  devalapad  far  tka  aaa  aapare  reetifter. 
(Aatkar)  ^' 


A0-i05  775     Div.   8 
(TISTE/JVS)  OTS  price  $4.60 

Sylvanla  Electric  Predacts,  lac,  Nobai^rt,  Bass. 

PRODUCTION  ENGINEERING  BEASURE  FOR  GALl^|OB 

ARSENIDE  VARACTOR  DIODE. 

Qusrterly  progress  rept.  aa.  3,  1  Dec  < 

28  Feb  63, 

by  T.  Baker.  28  Feb  63,  2ip. 

Contract  OA36  039se86736 

Onelasslfiad  tkdt 


Contract  OA36  039se86736 

Onelasslfiad  r*pirt 

Descripterst  •Varactar  diodes,  Galliia  allaj 
Arsaaides,  Capacitaaca,  Pkota  eagravijg,  Dif- 
faslaa.  Zinc,  laparitias,  Caataiaars,  Extraai 

ly  kigk  fraqaaacy,  Baaafaetariag  aatkads. 

Stadias  ta  obtaia  tke  processes  aacessary  for 

the  kigk-volaae  pradactiaa  of  galliaa  abnsaaida 
varactar  diadas  are  daseribad.   Tkasa  iivaati- 


gatioBS  iaelade  diffasioa,  okaic  coatacts,  Jane- 
tioa  foraatloa  aad  packaglag.   A  diffasiaa  prae- 
ass  atlUalag  xiae  aad  arseaie  as  a  diffasaat 
scarce  is  described  as  wall  as  a  law-rasistaaca. 

P-type  coatact  aad  a  saccessfal  procedare  for  a 
BBifora  aaaa  faraatiaa.   (Aatkor) 

AD-^05  778     Div.   8 
(TISTP/BH)  OTS  price  $2.60 

Aray  Electraalcs  Basearck  aad  Oavelapaeat  Agaacv 

Fart  Boaaoatk,  N.  J.  r      »    /, 

X-BAND  SEBICONDUCTOR  SBITCHIMG  AND  LIBITING  USING 

BAVEGUIDE  SERIES  TEES. 

by  V.  3.    Higgles.  Bar  63.  21p 

DA  Task  3A99  21  001  03 

AELRDL  TR2349         Oaclaaaifiatf  rapart 

Dascriptars:   •Switcklag  clreaits.  •Sealceadae- 

ter  devices,  Varactar  diadas,  X  baad,  Blcro- 
waves.  Crystals.  Diades  (Saaieaadaatars) , 
Bavegaides,  Powar.  Liaitars,  Baadwidtk.  Badia- 
freqaeacy  pewer,  Bavegalda  filters. 

A  aew  Blcrawave  seaicaadactar  saitckiag  taek- 
aiqae  X-baad  is  described.   Tkis  teckaiqae  ases 
variaas  types  of  varactar  diades  eperatiag  ia  a 
series  aode.   Series  aode  switckiag  is  abtaiaed 
by  cascadlag  several  E-plaae  tea  Jaactiaas. 
Back  tee  is  teraiaated  la  a  fixed  taaed  crystal 
aaaat.   A  diode  wkea  iaserted  la  its  kaldar  is 
spaced  ia  aa  iategral  kalf  gaide  waveleagtk  frea 
tke  Jaactiaa  of  tke  series  ara  ad  tke  aaia  wava- 
gaide,  aad  eack  series  ara  is  separated  by  odd 
lategers  of  qaarter  waveleagtks.   Isalatiaas  of 
30  to  i8  db  aad  lasertioa  losses  of  0.3  to  0.8 
db  were  obtaiaed  at  a  freqaeaey  of  9375  ac/s 
Details  af  a  seaicaadactar  X-baad  power  liaitar 
are  givea.   Tke  Halter  coasists  af  tke  saae 
ceafigaratiaa  as  tke  swltek  exeapt  tkat  it  is 
aet  exteraally  biased.   Isalatloas  af  20  to  30 
db  ever  a  baadwidtk  of  180  to  250  ac/s  aad  la- 
sertioa less  of  1.2  db  aad  less  over  a  500  ac/s 
baadwidtk  were  aated.   (Aatkar) 


AD-A05  785 
(TISTE/PAR) 


Div.   8,  23 
OTS  price  $7.60 


Signal  Corps.,  Naskingtoa,  D.  C. 
THE  THIRD  ARBED  FORCES  TELEVISION  CONFERENCE. 
FORT  LEE,  VIRGINIA.   17-19  OCTOBEB  1962. 
Apr  63,  82p. 

Oaelassified  report 

Descriptors:   aTelevisioa  coaaaaieatiea  sys- 
teas, •Edaeatioa,  Televisioa  caaeras.  Televi- 
sion display  systeas.  Televisioa  eqaipaeat. 
Televisioa  gaidaaea,  Traialag  devices,  Traia- 
lag,  Bilitary  traialag,  Televisioa  receivers 
Televisioa  statloas,  Bilitary  facilities, 
Bilitary  aadiciaa.  Bilitary  orgaBlsatieas 
Syapesia. 


AD-405  792     Div.   8,  26 
(TISTE/PAR)  OTS  price  $1.60 

Pieaa  Crystal  Co.,  Carlisle,  Pa. 

PRODUCTION  ENGINEERING  BEASURE  VHF  CRYSTAL  UNITS 

CB(XB-36)/0. 

Qaartarly  rept.  ae.  6,  1  Oct-30  Dee  62. 

30  Dec  62,  Hp. 

Caatraet  DA36  039sc85971 

Onelasslfiad  report 

Descriptors:   •Qaartx,  Praeessiag,  Crystal 
aseiUators,  Very  kigk  freqaency,  Teaperatara 
Besistaace  (Electrical),  Platiag.  Alaaiaaa 
coatiags,  Agiag,  Prodactioa,  Baaafaetarlng 
aetkods,  Qaallty  eeatrol,  Bilitary  raqaireaaats 
Tests,  Crystals. 


11 


Division  8  -  ELECTRONICS  AND  ELECTRONIC  EQUIPMENT 


Protfuetloa  eaglaetriag  ■•■tare  of  VHf  crystal 
■aiti  wai  ceatiaaad.   Niaety  p«rcaat  of  tke  aaits 
ihewotf  rttittaaco  poaka  tfariag  ttaparatare  tcst- 
iag.   This  waa  trao  of  all  af  tke  9tk  overtoae 
cryttali  at  all  tke  freqaeaelea  150  to  200  ae. 
laTottlgatloa  of  tkeie  reilstaaee  peaks  iadieated 
tkai  »#ry  low  drive  levels  woald  ellMlaate  tkea, 
■ad  operattag  crystals  oa  tke  7tk  Mode  reduced 
tke  aaaber  of  rejects  for  resistaace  peaks  to  2ci 
or  less.   Otker  platlag  aetals  were  tried,  seae  of 
■kick  skew  favorable  resalts  for  resistaace  peaks 
tfariag  teaperataro  test.   Tkese  aetals  kad  otker 
aafavorable  properties  for  preseat  teckaiqaes  and 
eqaipaeat.   Tkey  also  gave  very  poor  agiag 
properties.   (Aatkor) 


A0-i05  803     Div.   8,  25 
(TISTI/JVS)  OTS  price  tS.eo 


This  stady 
■ave  escill 
sarvey  ef  t 
later's  eat 
latiea  by  a 
■else— aeasB 
The  sigaals 
aaalymer  ah 
cress-spect 
to  3i  kc/s 
1/2  octave 
frea  aeasar 
coablaatlea 
shifters  ka 
ef  tke  iaag 
It  ■•■  feaa 
•t   the  escl 
0K610,  357H 
a  receiver 
geaerated  1 
tieas  aere 
aelse.   The 
■ere  eeasls 
pected  frea 
saaed  !■  th 


of  ae 
■  tors 
ypiea 
pat  ■ 

race 
riag 

of  1 
ich  r 
ra.  I 
beiag 
each. 
eaeat 
s  of 
vlag 
iaary 
d  tka 
Uato 
}  ■•* 
ef  tk 
e»-fr 
■at  s 

f  req 
teat 

tkee 
•  iat 


ise  Bear  the  carri 

■as  priaarily  aa 

1  tabes.   The  aeis 

as  detected  as  eqa 
Ivor  siallar  te  th 
test  sets  availabl 
Bterest  were  fed  1 

esolved  thea  lata 
he  freqaeacy  raage 

resolved  lata  25 
The  cross  spcctr 
s  ef  the  self-spec 
the  sigaals.  ■Ith 
beea  ased  to  perai 

coapoaeats  of  the 
t  aaplltade  aelse 
rs  tested  (VA203. 

toe  saall  te  be  e 
1*  type,  aad  that 
eqaeacy  beaa-carre 
igaiflcaat  la  prod 
aeacy-aelse  spectr 
■1th  spectra  that 
ry,  if  iadepeadeat 
eractlfa  regioa. 


e  ia 
Ivale 
ese  a 
e  cea 
ate  a 
self- 

froa 
beads 
a  aer 
tra  0 
■ide- 
t  obs 

cros 
ia  th 
V217, 
bserv 
later 
at  fl 
uclag 
a  obs 
■Ight 

leas 
(Aath 


alcre- 

iaeatal 

the  oscil- 

at  aeda- 

sed  ia 

aerclally. 
spectraa 
aad 

M  o/s 
of  aboat 

e  derived 

f  lUear 

bead  phase 

ervatioB 

s  spectra. 

e  eatpats 
VA161. 

able  altk 

aally 

uctaa- 
f reqaeacy 

erved 
be  ex- 
were  as- 

•r) 


AO-^05  818     Olv.   8.  15 
(T1ST?/JEA)  OTS  price  $3.60 

Lockkeed  Aircraft  Corp.,  Saaayvale,  Calif. 
DERIVATION  Of  lELIABILITY  FORHULAS  FOR  A  THREE- 
OIIENSIONAL  lATRIX  OF  EQUIVALENT  COMPONENTS, 
by  A.  V.  Perskiag.   19  Apr  63.  1v.  A0654^1 
Ceatraet  AFOi  6i7  787 

Oaelatslfied  report 

Descriptors:   •Ckeckoat  procedares.  •Matrix 
algebra,  •■atkeaat ical  aodels.  Reliability. 
Eqaatleas,  laltipatk  t raasai ss ioa ,  Series, 
Sigaals.  Coapater  logic.  Probability.  Failares 
(lecbaaics),  Electroaic  eqaipaeat.  Digital 
systeas. 

A  set  of  eqaatioas  is  developed  that  describe  the 
reliability  of  aay  three-diaeasioaal  aatrix  of 
eqaivaloat  coapoaeats.   Ia  addltiea.  the  report 


gives  the  step-by-step  aatheaatical  sequeace  used 
ia  deriving  tke  geaeral  eqaatioas  froa  the  eqaa- 
tioas for  the  aost  siaple  two-d iaeas iona 1 
parallel-series  arraageaeat  of  eoapoaents. 
(Author) 


A0-i05  839     Div.   8.  25 
(TISTE/Jirs)  OTS  price  $4.60 

■artia  Marietta  Corp.,  Baltiaore   Md 

OPTIMUM  APERTURE  STUDY. 

Suppl.  to  quarterly  rept .  no.  3. 

■ay  63.  44p. 

Contract  AF30  602  2676,  ProJ.  4506.  Task  450604 

RADC  TDR63  10  SI       Uac lassi f led  report 

Suppl.  to  AD-298  300. 

Descriptors:   •Antenna  radiation  patterns, 
■oaents.  Fuactioas.  1 1 luaiaat ion .  Prograaaiag 
(Coaputers).  Aateaaa  lobes.  Slot  aateaaas, 
■•theaatie^^l  predlctiea. 

Tke  applicability  is  studied  of  the  Vieaer- 
Speacer  Theorea  to  antennas.   This  theorea  states 
that  ainiaua  standard  deviatioa  of  the  far-field 
pattern  occurs  Mhen  the  illuaination  function 
corresponds  to  the  lowest  aode  of  vibration  of  a 
aeabrane  stretched  across  the  aperture  opeaiag. 
The  iavest igat ioa  of  four  selected  aonoptiaua 
i I luainat ioas  for  the  elliptical  apertures  is 
presented.   Approxiaat ioas  are  used  to  obtain  ex- 
pressions for  far-field  power  patterns,  aad 
te«pad  aoaents  are  tabulated.   In  addition, 
illuaiaations  aad  far-field  power  patteras'are 
plotted.   (Aathor) 


AD-4C5  845     Oiv.   8,  16.  7 
(TISTH/PCI)  OTS  price  $6.60 

Aaericaa  Biophysics  Research  Lab..  Colaar   Pa 

MICROMINIATURIZED  ELECTRONICS  IN  BIOLOGY  AND 

MEDICINE. 

by  C.  G.  Reiakardt,  Jr.  1963.  1v.  MSI 

Coatract  Nonr367600 

Daclassified  report 

Oescriptors:   •MiaUtare  electroaic  eqaipaeat. 
•Molecular  electroaics,  'Power  supplies,  "Te- 
leaeter  systeas.  Mediciae.  Microain  i  atui-isat  ioa 
(Electroaics).  Priated  circuits,  Subainiature 
electroaic  eqaipaeat,  Tkin  fllas  (Storage  de- 
vices). Resistors,  Capacitors,  Inductance, 
Sealcoaductor  devices.  Manuf ac tur iag  aethods. 
Radio  traasaitters,  Aatennas.  Electroa  tubes. 
Traasisters.  Life  expectaacy.  Radio  traasais- 
sioa.  Biology,  Circuits,  Batteries  A  coapo- 
aeats. Test  eqaipaeat. 

This  report  is  prepared  priaarily  for  biologists 
aad  biophysicists  actively  eagaged  ia  the  field 
of  bioteleaetry  ia  order  to  acquaiat  thea  with 
aicroelectroaics  aad  its  particular  applicatloas 
to  their  areas  of  iaterest.   Bioteleaetry  is 
defiaed  here  as  the  traasaission  of  inforaatioa 
coaceraing  biological  paraaeters  froa  a  test 
speciaen  or  orgaaisa  to  an  observer.   By  the  word 
traasaission.  we  iaply  that  the  orgaaisa  aad  ob- 
server are  reaotely  located.   Siace  we  are  pri- 
aarily coaceraed  with  reaching  aa  audieace  which 
is  aot  actively  engaged  with  electroaic  research. 
aor  the  advaaced  coastruction  techaiques  uti- 
lised la  aicrocircaitry.  detailed  technical 
■■•lysis  has  beea  oaitted.  although  the  ref- 
ereaces  cited  will  provide  iaforaation  of  this 
nature.   Oar  aost  iaportaat  consideration  is  the 
applicatioa  of  aicrotechaology  to  biological 
probleas.   (Author) 


AO-405  851      Oiv.   8.  25 
(JISTE/CAM)  OTS  price  »4.60 

Geaeral  Electric  Co..  Syracuse   N 
SOLID  STATE  MICROWAVE  DELAY  LINE. 
Fiaal  techaical  rept..  15  Jaa  62-15 
by  M.  BrouiUette.   15  Mor  63,  41p. 
S.V.*^'^^*^3?..^02  2230.  Praj.  5578.  T^^i  557802 


Jai 


RADC  TDR63  149 


•  rivj,   ?7fO,   la 

Uaclassifisd  rei 


pt  rt 


Descriptors:   •Delay  lines.  •Quartx. 
•Souad  generators.  Broadband.  Sound] 
wave  frequeacy.  Materials,  Aaisotropy 
Magaetostrict ioa.  Electroplating.  Me 
Iwpedaace  watching.  Theory.  Propagati 
Acoustic  iapedance.  Delay  circuits.  P 
differential  equations.  Motion,  Ultra 
frequency.  E lee t roacoust ic  transducer 
state  physics,  Seaicoadact iag  filas, 
strictive  eleaents. 

Techaiques  for  broadband  geaeration  of 
■icrowave  frequencies  were  developed.   i 
aagaetost rict ive  fila  and  a  fine  wire  w 
broadbaad  strip  line,  delay  action  was 
Jver  aa  8CC  ac  band  froa  1.1  gc  to  1  . 's 
theory  of  reflections  and  a  detailed  st 
appropriate  wodes  in  quartz  is  discusse 
aethod  of  desigaiag  a  folded  path  delay 
(Author;  ' 


AD-405  853     Oiv.   8 
(TISTE/CAM,  OTS  price  »1.60 
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Cartits-Hright    Corp.,    East   Patersoa.    N 

STUDY    OF    PROJECTION    lATRON    APPLICATION 

SPEED    MULTICHANNEL   PLOTTER. 

Fiaal    rept., 

by  Max  Keraaa.   16  Mar  63.  16p. 

Contract  N61339  1188 

NAVTRADEVCEN  1188  1     Unclassified  rgp< 

Descriptors:  •Cathode  ray  tubes.  •Dii 
teas.  Radar  equipaent.  Cathode  ray  tu. 
screens.  Brightness,  Resolutioa,  Elect 
cordiag  systea.  Ant i subaar iae  warfare, 
bility  studies,  Plaa  positioa  iadicats 
Plotters.  ^ 


:  I  HIGH 


I't 


This  was  a  study  to  explore  the  fees 
usiag  the  projection  latroa  (FM-201) 
play  readout  device  ia  a  high  speed 
chaaael  electroaic  p  ottiag  display 
priaary  task  is  the  v'valuatioa  of  it 
as  deteraiaed  by  its  storage,  resolu 
aess,  and  writing  ra  ;.  Aa  existiag 
was  therefore  teapor  rily  aodified  t 
the  proper  operatia  sigaals  aad  vol 
accordance  with  the  ,»roposed  applica 
latron  spec  i  f  icat  iot.s.  The  equipaen 
out  using  an  experiaental  tabe.  The 
projectioa  latroas  (FM-201}  ware  tes 
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AD-405  861      Div.   8 
(TISTE/CAM)  OTS  price  $2.60 

■estiaghouse  Electric  Corp.,  Youngwood 
MICROMINIATURE  INTEGRATED  CIRCUIT  PACKACfeC 
Quarterly  progress  rept.  ao.  2,  1  Oct  62  ■  I  Jaw  63 
by  E.  P.  Barbara.  1  Jaa  63,  lip. 

Coatract  0A36  039sc90850,  DA  ProJ.  3A99  feh  002  01 

Uaclassified  repeal 

Descriptors:   •Microaiaiatarixat ioa  (El^c- 
troaies),  •lategrated  circaits,  •Packaiifed 
circuits,  •Modules  (Electroaics).  Procuksing. 
Seals  (Stoppers).  Grapkite.  Glass.  CkeMcal 
■illlag,  Cleaaiag.  Hechaaical  properti 

Two  successive  desiga  aodi f icat leas  were  ^ade  to 

the  graphite  glassiag  boats  ia  order  to  nthieve 

■ore  uaifera  pachage  appearaace.   Fifty  |hckage 


63. 
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FLUID  MECHANICS  -  Division  9 
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were  subaitted  for  aeckaaical  evaluatioa. 
es  for  sealing  the  integrated  circuit 
were  established.   laproved  cleaaiag 
es  were  established  for  deoxidizing 
rts  prior  to  gold  plating  resulting  in 
ting  of  the  aetal.   Staaped  lead  pre- 
re  received  duriag  this  period.   The 
e  hundred  aic roain iature  circuit  packages 
d  were  fabricated  with  etched  leads.  The 
leads  are  aore  unifora  in  cross  section, 
■icroaodules  with  pads  were  designed  and 

This  aicroaodule  will  be  utilized  to 
aa  iategral  package  usiag  the  ceraaic 
ule  as  a  base.   (Author) 


AD-405  874     Div.   8.  25.  5.  6 
(TISTM/PCR)  OTS  price  $J.60 

MITRE  Corp..  Bedford.  Mass. 

RADAR  SYSTEMS  AND  TECHNIQUES  DEPARTMENT.  MICRO- 
WAVE TECHNIQUES  SUBDEPARTMENT  QPR  JULY  1  1962- 
SEPTEMBER  30.  1962.  ' 

"•y  63.  35p.  PM22  17 

Contract  AF33  600  39852.  Projs.  602  and  750 
ESD  TDR63  181  Unclassified  report 

Descriptors:   •Microwave  networks.  •Paraaetric 
aaplifiers.  •Aatennas,  •Lasers.  'Microwave 
aaplifiers.  •Liaiters,  Microwave  relay  systeas 
Solid  state  pkysics.  Phase  aeasureaeat.  Diodes 
Electron  beaas.  Anteana  feeds.  Noise  (Radar). 
Coaaunication  systeas.  X  band,  Power  supplies 
Antenna  radiatioa  patterns.  Ruby,  Cryogeaics 
Microwave  equipaent.  L  bead.  Neaopulse  radar 
Design,  Tunnel  diodes,  Ferrites. 

AO-405  878     Div.   8 
(TISTE/BBW)  OTS  price  $1.10 

General  Electric  Co.,  Schenectady   N.  Y 

OPTIMUM  DESIGN  OF  CYLINDRICAL  ELECTRON  BOMBARDMENT 

HEATERS , 

by  J.  M.  Houston,  T.  A.  Hewlett,  aad  H.  F. 

tfebster.  May  63,  6p.  SR4 

Coatract  AF19  604  8424.  ProJ.  8659,  Task  865902 

AFCRL  63  453  Uaclassified  report 

Descriptors:   •Electron  tube  keaters,  •Heatiag. 
Cylindrical  bodies.  Theraionic  coaverters. 
Desiga,  Electroa  boabardaeat. 

It  is  shown  that  aa  optiaua  geoaetry  exists  far  ■ 
cyliadrical  electroa  boabardaeat  heater  ia  which 
aaxiaua  theraal  flux  is  to  be  delivered  with 
stable  operation  and  long  life  of  the  boabardaeat 
heater  coil.   The  procedure  for  fiadiag  the  stable 
operatiag  coaditioa  is  illustrated,  aad  the 
optiaua  heater  site  is  evaluated.   (Author) 


9.    FLUID  MECHANICS 

AD-40i  711     Div.   9 
(TISTP/FEM)  OTS  price  $3.60 

Massachusetts  last,  of  Tech. 

Research,  Caabridge,  Mass. 

THE  PREDICTION  OF  LOV  QUALITY  BOILING  VOIDS 

by  Peter  Griffith.  Jaa  63,  26p.  TR23;  Bept.'ao. 

7  7673  23 

Coatract  Noar184139 

Uaclassified  report 


Div.  ef  Spoatored 


Descriptors:   •Cavltatlea,  •Plaid  dyaaalc 
properties.  Pipes,  Liquids,  Velocity.  Reyaoldt 
■■■bar,  Experiaental  data,  Pressare,  Mathe- 
■atical  predictioa,  Bolllag,  Babbles. 

Slag  flow  theory  is  used  to  predict  the  deasity 
ia  heated  chaaaels  of  various  shapes.   Ia  order 
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Division  9  -  FLUID  MECHANICS 


t*  aak*  tkii  ealealati**  poasi 
art  aade  af  tka  babkla-riaa  va 
taba  baadlai.  aad  ebaaaalt.  I 
tka  lar«a  diaaailaa  it  aaat  ia 
ebaaaalt,  aad  tka  tkraad  diaaa 
taat  ia  aaaali  aad  taba  baadla 
faaad  tkat  aa  ratatiaaally  tya 
•kayat  ara  abtalaad  ia  aaaali 
riaally,  a  caapariiaa  it  aada 
Mklck  caataiai  aa  fraa>  eaattaa 
■•att.  Tka  eaaparitaa  it  gaad 
at  prataatad,  apply  aaljr  ta  *a 
ckaaaalt  af  variaat  tkapat  ait 
laa  qaality  ragiaa.  (Aatkar) 


bla,  aaataraaaatt 

laclty  ia  aaaali, 
t  it  faaad  tkat 
partaat  la 
tiaa  aatt  iapor- 
t.   It  it  alto 
aatrieal  babble 
aad  taba  baadlat. 
betaeea  tka  tkeory, 
tt,  aad  tka  experi- 

Tka  rataltt, 
rtieal,  kaatad 
k  ap-flaa  ia  tka 


AB-iOi  739     Di».   9,  1i   30 
(TISTI/PCI)   OTS  priea  $6.60 

Spaea  Seiaacat  Lab.,  Caaaral  Ilaetric  Ca., 

Pbilidelpkia,  Pa. 

■EASUREIENTS  OF  HYPEBVELOCITY  STAGNATION  POINT 

HEAT  TRANSrn  IN  SIMULATED  PLANETARY  ATMOSPHIIES 

by  J.  S.  Grutacsyatki  aad  V.  B.  Narraa.  lar  63 

65p.  R63SD29 

Caatractt  Ari9  638  931  aad  NAS7  100 

Oaelaaaifiad  rapart 

Datcriptarat   'Stagaatiaa  paiat,  *Heat  traat- 
far,  "Plaaatary  ataatpkerat.  Siaalatioa,  Tatt 
faellitiei,  Tatt  aetkadt.  Skaek  tabat,  Spaca 
fligbt,  Aeredyaaaic  kaatiag,  Ataotpkara  entry 
Blaat  bodiet,  Klaetric  atet,  Tkeraadyaaaica, 
Tkeraal  radiatiaa,  Pkatagrapkt,  Pictaret, 
Bqaatieat,  Carbaa  dioxide,  Nitragea,  Veaat. 


Tke  keat  traat 
kaaitpkerieal 
40.000  ft/tec 
ratpoadiag  to 
Mat  iavettigat 
tally  drirea  k 
talts  are  eoap 
pare  C02  aad  p 
keat  traatfer 
are  skoHa.   Al 
gat  eoapoiitio 
eoaputed.   Aa 
keat  traatfer 
aewly  de*elope 


fer  to  tke  ttagaatioa  r 
bady  at  fligkt  relociti 
ia  two  C02-N2  gai  aixta 
tke  expected  ataotpkere 
ed  experiaaatal ly  ia  tk 
yperreloeity  tkoek  tube 
ared  witk  keat  traatfer 
are  N2 .  Calcalatioat  o 
coatribatiaa  to  tke  tot 
to,  tkoek  tabe  perforaa 
at  at  ated  ia  tkeie  exp 
atteapt  wat  aade  to  aea 
te  tke  ttagaatioa  reglo 
d  earity  gage.   (Aathor 
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Tkete  re- 
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AO-iO^  748     DiT.   9,  1 
(TISTP/WH)  OTS  priea  $12.50 

Ordaaace  Betearck  Lab.,  Peaasylvaaia  State  U. , 

Uairertity  Park. 

SEAL  FLON  OVER  A  BOOT  OF  REVOLUTION  AT  ANGLE  OF 

ATTACK. 

by  E.  J.  Rodgert.   28  Mar  63,  I64p.  TI5  2420  13 

Coatract  N0rdl6;97 

Oaelattified  report 

Oetcriptort!   'Aeredyaaaic  ceaf igurat ioat. 
•Bodies  of  reTOlatiea,  *Aerodyaaaic  ckaracter- 
ittiet,  *Gat  floa,  Biag-body  conf igurat ioat, 
Vortieet,  Tarbaleat  boaadary  layert.  Lift, 
Drag,  Poteatial  tkeory,  Laaiaar  boundary 
layer,  Aeredyaaaic  coatral  turfacet.  Angle 
•f  attack. 


Cartaia  eoaclatioai  can  aoa 
tke  problea.   Tke  vorticity 
tke«aett  af  tke  boaadary  la 
lOM  velocity  regioat  near  t 
iafluaaced  by  tke  pretture 
fareat.   Tke  vorticity  iacr 
along  tke  body  leagtk.   It 
aad  diffutet  tkrougk,  tke  f 
larger  regioa  oa  tke  top  pa 
aa  tke  bottoa.   At  tke  vort 
Mltk  tke  flow  it  ttartt  to 
axial  dlractioa.   Tke  ttroa 
vorticity  it  tkat  in  tke  ci 
tioa  aad  i*   attaciated  witk 


be  aade  regardiag 
it  generated  by  a 
yer  resultiag  froa  tke 
ke  body  being 
forces  and  vitcout 
eatet  ia  ttrengtk 
it  traatported  oitk, 
low  tkat  coveriag  a 
rt  of  tke  body  ikan 
icity  it-  trantported 
atsuae  aore  of  an 
gett  coaponent  of 
reuafereat ial  direc- 
tke  axial  coapoaeat 


of  tke  boaadary  layer  fle«.   Tke  axial  coapoaeat 
of  vorticity  it  alto  aa  iaportaat  coaponent. 
A  tyaaetrical  coaceatrated  vortex  pair,  fed  by  a 
weak  vortex  tkeet,  doet  not  exitt.   Tke  axial 
coapoaeat  of  tke  vorticity  givet  tke  iaprettioa 
of  tke  exitteace  of  tklt  vortex  pair.   (Autkor) 

AO-404  787     Dlv.   9.  15 
(TISTP/CCH)  OTS  price  12.60 

Space  Technology  Labt.,  Inc.,  Lot  Angelet,  Calif 
APPLICATION  OF  A  DISCRETE  VELOCITY  NODEL  TO  THE 
BOLTZMANN  EQUATION  IN  SHEAR  FLOMS 
by  Jaaet  E.  Broadwall.  Nay  63,  20p 
9813  6004  RUOOO 

Uaclaaaiflad  report 

Oetcriptort:  'Special  fanctioni  (Hatkaaat iea i ) 
•Flaid  floN,  Relaxation  tiaa.  Laaiaar  flow, 
Skaar  ttrettet,  Cnuette  flow,  Vitcoaity, 
Oittribution.  Modalt  (Siaalatioa).  Diffarantial 
aquationt.  Velocity. 

Tke  applieatioa  of  a  tiaple  diacrata  velocity 
aedal  te  loa  Back  aaabar  Couette  and  Rayleigh 
flow  it  1 nvet t igated .   In  tke  aodel.  the  aolac- 
Blar  velocltioa  are  rettrlcted  to  a  flaita  tet 
aad  la  tkit  ttudy  only  aigkt  equal  tpead  veloc- 
Itiei  are  alloved.   The  Boltaaann  equation  it 
reduced  by  thit  npproxiaat i oa  to  a  tet  of  conpled 
diffaraatial  aquationt  which  are  thowa  to  be 
identical  in  fora  to  thote  produced  when  the 
taae  npproxiaat i on  it  applied  to  tha  Krook  equa- 
tioB.   The  fluid  velocity  and  thear  ttrett  in 
Coaette  flow  ara  in  approxiaate  accord  with 
thote  of  Nang  Chang  and  Uhleabeck  aad  of  Leai 
over  the  coaplete  range  of  Kaadaea  aaabar. 
(Aathor) 

AD-404  858     Div.   9,  15 
(TISTP/JB)  ors  price  $6.60 

Boeiag  Scientific  Ketearch  Laba.,  Seattle, 

Bath. 

SLENDER  BODIES  OF  KEVOLUTIUN  HAVING  MINIMUM 

TOTAL  DRAG  AT  HYPERSONIC  SPEEDS, 

by  Angela  Miele  and  David  G.  Hull.   Feb  63.  42p. 

FSLTR70;  01  82  0230 

Uaclattified  report 

Alto  available  frea  tke  author. 

Oetcriptort:   'Hypertonic  flow.  Bodies  of 
revolution.  Boundary  value  probleat.  Drag. 


The  problea  it  coatidered  of  ainiaisiny 
drag  (tua  of  the  pretture  drag  and  the 
drag)  of  a  tlender,  axityaaetric  body  a 
aagle  of  attack  in  hypertonic  flow  undo 
attuaption  that  the  distribution  of  pre 
coefficients  it  Newtonian  nnd  that  the 
coefficient  it  conttant.  After  the  con 
that  the  pretture  coefficient  be  nonneg 
accounted  for,  the  ainiaal  problea  is  s 
arbitrary  conditions  iapoted  on  the  din 
leagth,  and  the  voluae  under  the  attuap 
the  wetted  area  it  fee.  It  it  thown  th 
convenient  diaent i onlett  coordinatet  ar 
(that  it,  if  the  abtcitta  and  the  ordin 
noraalixed  with  retpect  to  the  length  a 
teaithickneti) ,  the  totality  of  extreaa 
eoapoted  of  a  two-paraaeter  faaily  of  t 
(Author) 

AO-404  864     Div.   9,  30,  31 
(TISTE/OHD)  OTS  price  $1.60 


David  Taylor  Model  Batin,  Naihington,  D.  C. 
PROPELLER  VORTEX  CAVITATION  INCEPTION  STUDIES, 
by  John  M.  Coon.  Mar  63.  lOp. 
ProJ.  S  R009  01  01 
DTMB  1724 

Uaclattified  report 
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Oetcriptort:   'Propellers  (Hariae),  •< 
tation,  Propeller  hubs   Model  tettt. 
forat,  Deteraiaatioa. 


(M 


Three  TMB  propellert  were  tetted  to  dati 
effect  of  pitch  dittribution  on  hub  cav 
inception.   Three  fairwatert  of  varying 
were  alto  evaluated  for  their  effect  on 
tion  of  thit  type  of  cavitation.   Obter 
inception  tpeedt  on  tip-vortex  cavitati 
also  aade.   The  propellers  tested  in  th 
variable  pressure  water  tunnel  were  TMB 
pellers  No's.  2963.  2964,  and  2965.   Fa 
geoaetries  evaluated  were  5  deg  divergi 
5  deg  converging  truncated  cones,  and  a 
ventional  ogive  configuration.   The  tes 
perforaed  at  several  cavitation  indices 
range  of  speed  coefficients.   It  was  fo 
reduction  of  the  pitch  at  the  tip  delay 
vortex  cavitation  inception,  whereas  inc 
at  the  hub  occurred  earlier.   Hub-vorte) 
cavitation  inception  was  delayed  the  aoi t  when 
the  3  deg  diverging  conical  fairwater  wjj  used. 
(Author) 

AD-404  880      Dlv.   9,  31 
(TISTP/WH)  OTS  price  $9.10 

Hiterial  Lab.,  New  York  Naval  Shipyard, 
■ATHEMATICAL  METHODS  FOR  CALCULATING  SH 
FORMS  OF  DECREASED  HAVE-MAKING  RESISTANi 
by  S.  H.  H.  Shor.  29  Apr  63,  99p. 

Uaclattified  rep4^t 


Descriptors:  'Ship  hulls,  'Mater  wav 
•Drag,  •Hydrodynaaics ,  Nuaerical  aeth 
procedures.  Differential  equatioas.  Mi 
eagineer i  ng . 


Tke  developaent  of  skip  hull  fo 
wBve-aaking  resistance  by  aathe 
has  received  soae  investigation 
years  but  little  application 
pears  that  auch  aore  applicatio 
by  use  of  iaproved  aatheaatical 
developed.  The  theory  aad  effe 
done  by  other  authors  is  review 
the  aatheaatical  aachinery  nece 
hull  forat  by  a  aethod  of  steep 
veloped  and  applied  to  a  tiaple 
necessary  resistance  equatioas 
A  closed  fora  solution  is  obtai 
taoothly  varying  portion  of  the 
resistance  of  an  asseablage  of 
traveling  near  the  surface  of  t 
integral  for  the  interference  t 
prise  the  fluctuating  portion  o 
resistance  is  also  presented  in 
Laplace  transfora.  It  is  concl 
aore  extensive  use  any  be  aade 
aethods  to  laprove  hull  forat  t 
case  heretofore.   (Author) 
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AO-404    894  Dlv.       9 

'TISTP/MFA)    OTS   price   $4.60 


( 


Stanford    U. ,    Calif. 

EFFECTS    OF    GEOMETRY   AND    UNIDIRECTIONAL   BttY 

FORCES    ON    THE    STABILITY    OF    LIQUID    LAYERS. 

by    Max   Anllker    and    Hen-Yl    Shih    Pi.    Mar   61    40p. 

TR4;  SUDAER150 

Ceatract  Nonr22530 

Unclattlfled  repo 

Oetcriptort:   'Boundary  layer,  'Liquid 
•Vibration,  Otcillation,  Battel  functibhia. 
Partial  differential  equatloni.  Fluid  rlow. 
Pretture,  Dentlty,  Tranaf oraat iont  (Mailie- 
aatict).  Velocity,  Stability,  Theary.  ^(irface 
properties,  Analytlt. 

Tke  itablllty  of  liquid  layers  wltk  a  prbbcrlbed 
interface  geaaetry  la  tke  pretence  of  aurFace 
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FU^nr  MECHANICS  -  Division  9 

ft 

taaalaa  and  unidirectional  bady  forces  la  la- 
vattigat&d  theoretically  by  aeaai  of  a  taall 
vlbratlan  aaalytlt.   The  field  of  tke  layert  It 
attuaed  to  be  lacoapreitlble  aad  Invltcld  and  tka 
flaw  Irrotatlenal.   Particular  eapkatla  la  given 
to  the  effects  of  geeaetry  and  unidirectional 
body  forcet  on  the  ttability  of  tuch  layert. 
They  are  ttadled  by  aeant  of  a  teal-lnverte  aeth- 
od which  allows  the  exact  deteralnatlon  of  par- 
ticular elgenvlbratlaat.   Fallowing  the  claaaleal 
aethed  of  invettigat Ing  the  atablllty  of  tyi- 
teat,  equatlont  of  aatlon  are  ettablithed  for 
taall  perturbatloat  of  tke  equilibriua  configu- 
ration and  the  boundary  condltlont  for  both  twe- 
and  three-dlaentlonal  layert  with  interface  tur- 
facet having  a  constant  aean  curvature  are  forau- 
lated.   Pertinent  equatlont  are  linearized  and 
expretted  in  terat  of  the  velocity  peteatlal. 
By  teparatlng  the  tiae  and  tpace  variablet,  the 
vibration  problea  la  reduced  ta  aa  eigenvalue 
problea.   (Author) 


AB-404  909     Div.   9 
(TISTP/FEM)  OTS  price  $1.60 

'Aeretpace  Inforaation  Div.,  Washington,  D.  C. 
TRANSFER  PROCESSES  IN  A  FREE  (JET)  TURBULENT 
BOUNDARY  LAYER, 
by  V.  A.  Vulis.  T.  P. 
Z.  B.  Sakipov,  and  B. 
17P. 
AID  T63  73 


Leontiyeva,  I.  B.  Palatnik 
P.  Ustiaenko.  16  May  63 

Uaclattified  report 


Trent,  of  paper  was  pretented  at  the  Conference 
on  Heat  and  Matt  Exchange  held  in  Mintk  in  1961 

Oetcriptort:   'Turbulent  boundary  layer, 
•Jet  aixing  flow.  Heat,  Dittribution,  Theraal 
diffutio  .  Coaprettible  flow,  I ncoapres s ible 
flow.  Boundary  layer.  Boundary  value  probleat. 
Equations,  Velocity,  Noiiles,  Jets,  Turbulence 
(Motion),  Integral  equations.  Liquids,  Gases, 
Heat  transfer,  Axially  syaaetric  flow. 

AD-404  916     Div.   9 
(TISTP/MFA)  OTS  price  $1.60 

■edstoae  Scientific  Inforaatioa  Ceatar,  Redstone 

Arsenal,  Ala. 

THE  CALCULATION  OF  A  THERMAL  BOUNDARY  LAYER  IN 

THE  FLOW  OF  A  COMPRESSIBLE  GAS, 

by  L.  M.  Zysina-Molozhen,  tr.  by  Ingeborg  V 

Baker.  10  Apr  63,  lOp. 

RSIC  11  Uaclattified  report 

Trent,  froa  Inzhenerno-Flsicketki i  Zkaraal 
5:6,  pp.  21-6,  1962. 

Oetcriptort:   'Boundary  layer,  'Gatet, 
Turbulent  boundary  layer,  Laainar  boundary 
layer.  Velocity,  Drag,  Heat  transfer.  Density, 
Nuaerical  analysis,  Coapressible  flow. 

A  seai-eapirical  approxiaation  aethod  wkick  per- 
aits  calculation  with  adequate  accuracy  of  the 
laaiaar,  traasient  and  turbulent  regioat  of  a 
theraal  boundary  layer  duriag  flow  of  coapres- 
sible gas  over  its  surface,  is  exaained.  (Authar) 


AD-404  922     Div.   9 
(TISTP/FEM)  OTS  price  $4.60 

Aerospace  Corp.,  Los  Angeles,  Calif. 

AERODYNAMIC  COEFFICIENTS  FROM  SHUCIf  EXPANSION 

THEORY:   ANALYTICAL  DEVELOPMENT  FOR  PLANAR 

SURFACES. 

by  M.  H.  Lock.  29  Apr  63.  37p.  TDR169  3230  11 

TN13 

Contract   AF04  695    169 

SSD   TDR63   87  Uaclattified    report 
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Division  9  -  FLUID  MECHANICS 

Descriptors:   •A«rody«««l«  loading,  •Aerody«iB- 
ic  eoof igoratioa.  •Skock  «afos.  'Load  dlitribu- 
tioa,  Aorodyaaaic  ckaracteris t ict .  Pretsura, 
Dittributioa,  Stability.  UsciUatiea,  Coapres- 
(ible  flow.  Coatrol  tarfacat,  Hatkoaatical 
aaalyai*.  Equatioai,  Thoory,  Airfoils,  Hypar- 
toaic  flOM. 

A  siaplifiod  vorsloa  of  tko  skock  oxpaasloa 
tkeory  is  aaployod  to  estiaato  tka  unsteady 
aorodyaaaie  loadiag  oa  a  planar  surface.   Ex- 
pressioas  for  oscillatory  aerodyaaaic  coef- 
ficieats  are  developed  for  tke  case  of  a  three- 
degrees-of-f reedoa  airfoil  sectioa.   (Autkor) 


AO-405  038     DlT.   9 
(TISTP/WH)  OTS  price  17.60 

Applied  Pkyslcs  Lab..  Jokas  Hopklas  U. .  StlTer 

analytical' APPHOXIBATIONS  FOR  STATIONARY  CONICAL 
DETONATIONS  AND  DEFLAGRATIONS  IN  SUPERSONIC  FLOW, 
by  Heary  «.  Moolard.  May  63.  70p.  TG^^6 
Coatract  NO«62  060^ 

Daelasslfied  report 

Oeseriptert:   •Caaleal  bodies,  •Sapersoaie 
flow.  •Detoaatloa,  "Skock  waves,  Coabuitloa. 
Oiffereatial  eqaatioas,  Ckeaical  reactions, 
lapaet  skock.  Gas  flow. 

Approxiaate  aaalytieal  relatiaas  are  developed 
for  scTcral  possible  "coalcal"  flow  fields 
resaltlag  froa  the  steady  lapersoalc  flow  af  a 
aalfora,  aoa-viseoas,  aoa-keat  coadaetiag, 
coabastible-gas  aixtare  past  a  seal-lnf lalte  coae 
(at  aero  aagle  of  attack)  for  lastaataaeoas 
ckeaical  reactiea.   Tke  flow  fields  eoasidered 
■re  of  tke  skock-def lagratioa,  detoaatloa.  aad 
deteaatioB-skock  types  witk  attacked  adlabatie 
■ad  diabetic  diseeat iaal t ies.   Particalar 
eapkasis  is  placed  apoa  tke  Ckapaaa-Joaguet 
detoaatloa.   Paraaetric  carves  are  preseated  for 
skock-def lagratioa  flows  aboat  coaes  aad  wedges, 
aad  Cbapaaa-Joagnet  detoaative  flows  aboat  coaes. 
Geaerallaed  aaalyses  of  tke  flow  ckoracter- 
istics  of  aa  obliqae  exotkeraic  discoatiaaity 
are  givea  la  tke  appeadices.   (Autkor) 

AO-405  108     Div.   9 
(TISTP/WH)  OTS  price  $2.25 

Aeroaautieal  Systeas  Div..  Air  force  Systeas 

Coaaand,  Kr igkt-Pattersoa  Air  Farce  Base,  Okie. 

INVESTIGATION  OF  FLOW  VARIABLES  OVER  A  SERIES 

OF  REARWARD  FACING  STEPPED  FLAT  PLATES  AT  A 

NOMINAL  WACH  NUMBER  OF  i.13. 

Fiaal  rept.. 

by  Rickard  R.  Saitk.  Apr  63,  73p. 

Proj.  1366.  Task  136607 

ASD  TOR63  131 

Declassified  report 

Report  on  Aeredyaaaiea  aad  Fiigkt  Meckaaics. 

Descriptors:   oAerodyaaaie  coaf iguratieas, 
•Boundary  layer  coatrol.  Fluid  aeckanics. 
Hypersonic  aiad  tuaaels.  Scklieren  pkoto- 
grapky.  Jets,  Hypersoaic  flow. 
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y  was  aade  of  tke  aerodynaaic  ckaraeter- 
over  a  flat  plate  witk  basic  changes 
flow  field  iaposed  by  geoaetric  and 
namic  aeaas.   Pressure  distributions  and 
ren  pkotograpks  were  used  to  skew  tke 
t    of  (1)  lead^ag  edge  bluntness,  (2) 
rd  facing  step,  (3)  rearward  facing  step 
as  ejected  froa  tke  vertical  face  of  the 
and  (i)  a  control  sarface.   Although  three 
ional  effects  were  large  at  high  eagles  of 

the  flat  plate  results  correlated  well 
heery  aad  otker  experiaeatal  data.   Tke 


effects  of  leading  edge  bluntness.  step  heigkt. 
aad  ejection  angle  are  saall.   The  effect  of 
gas  ejectioa.  in  tke  aanner  tested,  is  not 
sufficient  to  produce  tke  effect  of  a  pkysical 
coatrol  surface.   (Autkor) 

AD-^O*;  131      Div.   9,  IS.  ? 
(TISTP/MFA)  OTS  price  $5.60 

Naval  Weapons  Lab..  Daklgrea,  Va. 
ROTATING  FLOWS  NORMAL  TO  A  FLAT  SURFACE, 
by  Erast  W.  Schwldertki  and  Haas  J.  Lugt. 
Apr  63.  1v. 
NWL  1853  Uaclasslfled  report 

Descriptors:   •Boundary  layer,  •Vortices, 
•Meteorology,  Nnaerleal  analysis.  Fluid  flow, 
Reynolds  nuaber.  Integral  equatioas.  Surface 
properties.  Partial  differential  equations, 
Traasforaatloas  (Mat heaat  les^ ,  Velocity,  Pres- 
sare,  Nuaerlcal  aethods  and  procedures.  Tables, 
Theory,  Analysis,  Tropical  cyclones. 

Naaerical  solutloas  of  t hree-paraaet er  vortex 
flows  over  flat  surfaces  and  of  rotating  flows  of 
von  Karaaa' s  and  Bodewadfs  types  are  presented 
for  a  variety  of  Reynolds  nuabers.   The  results 
have  been  obtained  on  the  basis  of  an  extended 
boaadary-layer  tkeory,  which  allows  a  reductioa 
of  the  Navler-Stokes  equations  to  a  set  of  Vol- 
terra  lategral  equatioas.   The  aew  flows  are  in 
good  agreeaent  with  available  physical  observa- 
tieas.   (Author) 

AD-405  611      Div.   9,  1 
(TISTA/LSK)  OTS  price  $4.60 

Tecbalscke  Hocksckale,  Vienna  (Aastria). 

EUSTIC  THERMAL  STRESSES  IN  DELTA  WINGS.  PART  II. 

by  H.  Parkas.  15  Dee  62.  37p. 

Coatract  AF61  052  2U 

AFOSR  4584  Uaclasslfled  report 

Descriptors:   •Delta  wtags,  Aerodyaaalc 
keatlag.  Eqaatieas,  Tkeory.  Naaerical  aaalysis. 
Tkeraal  stresses,  Aerotkeraoelasticity. 

Tke  study  of  tkeraal  stresses  in  delta  wings  Is 
coatlaaai.   Equatioas  of  first  approxlaat Ion  for 
Ike  skew-syaaetrlc  teaperature  part  are  derived 
aad  solved.   A  auaerical  exaaple  is  glvea.  Then 
tke  equatioas  of  secoad  (and  final)  approxlaat ioa 
are  obtaiaed  aad  solved  for  botk  tke  syaaetrlc 
aad  tke  skew-syaaetrlc  part.   Tke  nuaerlcal 
exaaple  Is  coatlaued  lato  tke  second 
approxiaatloB.   (Autkor) 

AO-405  679     Div.   9,  31 
(TISTP/JEA)  OTS  price  $3.60 

Hydroaautics  Inc..  Laurel,  Md. 

ON  FINITE  LENGTH  CAVITIES  BENEATH  A  FREE  SURFACt. 

by    B.    Yia.      Dec    62.    30p.    TRIIQ   4 

Contract    N0bs84296 

Uaclasslfled    report 

Descriptors:       •Cavitation.     •Fluid    dynaaic 
properties.    Cylindrical    bodies.    Nuaerlcal 
analysis.    Hydrofoils.    Downwash,    Drag, 
Thickness.    Fluid    flow.     Pressure.     Integral 
transforas.    Velocity.    Boundary    layers, 
rransforaat Ions    (Mat heaat Ics) ,    Coaplex 
varl ab les . 

Tke    two-dlaenslonal    flow    under    a    free    surface 
with    non-zero    cavitation    nuaber    is    consider. d 
using    a    'point    drag'    cavity    aodel.       The    drag 
coefficient    is    obtained    in    closed    form    as    a 
function    of    the    cavitation    nuaber    and    the    curva- 
ture   at    the    cavity    end    (or    nose),    but    not    ex- 
plicitly   of    the    depth.        The    thickness-length 
ratio    of    the    cavity    Is    calculated    nuaerically 
and    coapared    with    the    case    of    an    elliptic    cylin- 

26 


der  under  a  free  surface.  The  three 
effect  on  the  cavity  is  also  conslde 
approxlaat Ion  of  the  cavity  to  an  el 
These  results  should  be  of  use  ia  tk 
of  th>-  shape  of  cavities  behind  vent 
foil  wings  and  in  the  subsequent  cal 
downwash.   (Author) 


AD-405  693     Div.   9,  2} 
(TISTM/PCR)   OTS  price  $1.10 

Foreign  Tech.  Div.,  Air  Force  Systea 
Wright-Patterson  Air  Force  Base,  Ohl 
TAKING  IN  10  ACCOUNT  THE  MOLECULAR  CO 
OF  AIK  IN  CALCULATIONS  OF  AiCRODYNAMI 
EFFICIENTS  AND  BODY  TEMPERATURE  IN  F 
FLOW  AT  HIGH  SUPERSONIC  VELOCITIES, 
by  V.  S.  Galkin.  24  Apr  63,  5p. 
FTD  TT63  361 

Unclassified 

frans.  frna  Russian  Periodical,  Inik 
ihurnal,  1:1,  pp.  175-176,  1961. 

Descriptors:  •Supersonic  flow,  •A 
characteristics.  Teaperature.  Air. 
Drag.  Lift,  r:quations,  Matheaatica 
Molecular  properties.  ^ 
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AD-405  72C     Div.   9,  25 
(TISTP/JEA;  OTS  price  $1.60 

Foreiga  Tech.  Div..  Air  Force  Systeas  Coaaand, 

Wright-Patterson  Air  Force  base,  Ohio 

TURBULENT  BOUNDARY  LAYEK  IN  A  GAS  FLoM  WITH  HEAT 

TRANSFER  AND  A  PRANDTL  NUMBER  DIFFERENT  FROM 

UNITY, 

by  Yu.  V.  Lapia.   14  May  63,  15p. 

FTD  TTo3  234  Uaclassified  rjifport 

Traas.  froa  Tekhnicheskaya  GidroaekkaUi ka, 
Gosudarstvennoye  Nauchno-Tekhaichesko) e 
Izdatel'stvo  Mashinostroi t el • noy  Literatury. 
frudy  LPN,  Moskva,  no.  217,  pp.  27-36|,  1961. 

Descriptors:   •Turbulent  bouadary  llriyars. 
•Gas  flow,  •Heat  traasfer.  Fluid  dyjaaic  prop- 
erties. Pressure,  Friction,  Moaeatu^,  Oiffer- 
eatial equations.  Velocity,  Iategra|l  equatioas, 
Coapressible  flow,  Supersoaic  flow 
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FLUID  MECHANICS  -  Division  9 
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AD-405  73ti 
(TISTP/MFA) 


Div.   9 
OTS  price  $3.60 


Air  Force  Caabril|||b  Research  Labs.,  Bedford,  Mass. 

UPPER  ATMOSPHERE  DENSITY  OBTAINED  FROM  FALLING 

SPHERE  DRAG  HCASURCHENTS . 

by  G.  A.  FaucKer,  U.  W.  Proeunier  and  F.  S. 

Sheraan.  Dec  62,  27p. 

Proj.  6690 

AFCRL  62  1136 

Uaclassified  report 

Descriptors:   •Inflatable  structures,  *Orag, 
Air,  Density,  Acceleroneters ,  Sounding  rockets. 
Velocity,  Tiae,  Atmosphere  models.  Instrumenta- 
tion, Teleaetering  transmitters,  Kadar  beacons. 
Test  vehicles.  Rocket  trajectories.  Upper 
atmosphere.  Measurement. 
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AD-405  807      Div.   9.  8.  25 
(TISTP/JEA)  OTS  price  $4.60 

AVCO  Everett  Research  Lab..  Everett,  Mass. 

HYDRODYNAMIC  EFFECTS  PRODUCED  BY  PULSE  MICROWAVE 

DISCHARGES. 

by  S.  C.  Lia  aad  G.  P.  Tkeofilos.   Oct  62,  43p. 

RR138 

Coatract  AF19  604  7458.  Proj.  5561.  Task  556112 

AFCRL  63  126  Uaclassified  report 

Descriptors:   •Gas  disckarges.  *Hydrodynaaics, 
Skock  waves.  Shock  tubes.  Eaergy.  Di str ibatioa. 
Series.  Deasity.  Molecules,  Integration, 
Propagation.  Kinetic  tkeory,  lategrals,  Dif- 
fer ential  <equatioas  ,  Velocity.  Molecular  prop- 
erties. Air,  Electroaagaetic  waves.  Wave  traas- 
aisslon.  Microwaves. 
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ly  quite  weak  (of  the  order  of  Mac 
100  gc).   However,  for  breakdowa  a 
deasitles,  stroager  skock  waves  ca 
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Divisioii  10  -  FUELS  AND  COMBUSTION 


prattar*  «•*•!  g«a«rat«d  ia  a  oaa-diaaatioaal 
ekaaaal  by  pals*  aterowaT*  dlsekarga*  taadad  to 
••■flra  tka  (aaaral  faatarat  of  tka  alaaaatarr 
tkaary  bat  akoMad  soaaakat  streagar  affaets  tkaa 
pradietad.   (Aatkar) 

AO-^05  830     Oiv.   9 
(TISTP/JP)  OTS  prica  13.50 

David  Taylor  lodal  Baila.  Matkiagtoa,  0.  C. 
MOTIONS  OF  A  SPA!  BAFT  IN  lEGULAI  RAVES, 
by  lobart  Taattlg.  lay  63.  32p. 
BTU1673  llaclaitifiad  repart 

Datcriptorts   *Spar  baoys.  Hater  vavet.  Hydro- 
dyaaaiet.  Metioa,  Flaid  dyaaaie  properties 
Pateatial  tbaary,  Badla*  of  revolatioa. 

A  tkaaratleal  aaalytii  it  eeastracted  for  the 
kydradyaaaic  farca*  aetlag  oa  a  tyttea  of  iater- 
caaaacted  vertical,  ilaader,  axltyaaetrie  bodies 
akiek  a/e  floatiag  la  preseace  of  iacidcat  aaves 
Tke  tkeory  is  bated  oa  liaeariied  water  wave 
pataatial  tkeory  aad  tka  ase  of  sleader  body 
teebaiqaes.   Tke  resaltiag  expressioat  for  tka 
kydradyaaaic  forces  are  ased  to  predict  tke  ae- 
tlaas  of  sack  a  systea.   Tke  effects  of  viscous 
daapiag  are  also  estlaated.   (Aathor) 


A0-i05  831      Div.   9 
(TISTP/IFA)  OTS  price  f6.60 

Davldsaa  Lab..  Steveas  last,  of  Teck. ,  Hobokea. 

N.  J. 

SUI6ING  NOTION  AND  BIOACHING  TENDENCIES  IN  A 

SEVERE  IIIEGULAI  SEA, 

by  Otto  Gria.   Nov  62,  58p.  929 

Caatract  Naar26310.  DL  PraJ .  OOi 

Oaclassified  repart 

•aseriptarst   •Oceaai.  aSkips,  Velacity.  Noa- 
Itaaar  systaas,  Yaa.  Daapiag,  Faactioas,  Oceaa 
■avat.  Naaarical  aaalysls.  lategral  eqaatioas, 
■•tlaa,  Accaleratiaa. 
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AD-^05  867     Div.   9 
(TISTP/MH)  OTS  priea  $1.25 

Harry  Oiaaoad  Labs..  Hasklagtoa,  D.  C. 

FLUID  ANPLIFICATION.   OSE  OF  THE  HYDRAULIC 

ANALOGY  IN  THE  STUDY  OF  FLUID-INTEEACTION 

DEVICES. 

by  lalpk  G.  Barclay.  Allaa  A.  Boaert  aad 

Jaba  G.  loorkaad.   15  Apr  63.  55p.  TI1098 

DA5N03  01  003;  ProJ.  31100 

Oaclassified  report 

Oatcriptortt   •Hydraalie  systaas,  *Gas  flow, 
•Abstracts.  •Paaaaatlc  systaas,  Flaid  aackaaies. 
Flaid  flew,  Caaprastlbla  flow,  Aaalysis. 


Tka  advaat 

ttady  coap 
devices  ar 
of  tka  aaa 
Its  ate  ar 
atpactt  CO 
facility  a 
atadlat  ar 
perf oraaac 
f  lald-flow 
aoasaroaea 
stable  fla 
aad  streaa' 
•djastable 
of  seveate 
appllcatlo 
(Aatkor) 
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10.    FUELS  AND  COMBUSTKN 

M-lOl   883     Div.   10 
(TISTN/AN)  OTS  price  $5.60 

■acketdyne,  Canoga  Park,  Calif. 
■ESEARCH  IN  HYBRID  COMBUSTION, 
riaal  rept..  1  Dee  61-31  Jaa  63. 
by  T.  Heater.  31  Jaa  63.  ^5p.  R5179 
Contract  Nanr30l600 

Daelattlfled  report 

Deicriptari:   •Coabattlan,  'Hybrid  racket 
prapellaatt,  Polyaert,  Oxygen,  Oxldiieri, 
Pyralytlt,  Teaperatare,  Tkeraal  eaadact 1 vl ty , 
Eqaationt,  Flaaea.  Styrene  plattlci.  Acrylic 
raalat. 

The  laatantaneaat  aarface  rogreatien  ratet  were 
calculated  at  fanetlant  af  tlaa  and  axial  dlt- 
taace  fraa  the  radlui  vt  tlae  data  obtained  fraa 
plexiglat  ceabuttlan.   Teaperature  aeatareaenta 
of  the  fuel  behind  the  regretting  tarface  were 
aade.   Addltlaaal  experlaentt  were  carried  aut  to 
exaalae  the  barnlng  ratet  af  dlffareat  fuelt  tuch 
at  palyatyrene,  palyet hy lene,  30  and  60$  alualnua, 
30S  titaniaa  hydride,  and  ^/A    aad  ^/2%   carbon 
la  plexiglatt.   Tke  tlgnlflcance  af  tke  barnlng 
rate  and  teaperatare  aeatareaeat  raaaltt  It 
ditcutted.   (Autkar) 

AD-i05  126      Div.   10 
(TISTV/LNH)  OTS  prlea  $6.60 

Roekatdyae.  Caaoga  Park,  Calif. 

RESEARCH  IN  THE  CHEMICAL,  PHYSICAL.  AND  NETALLOt- 

GICAL  SCIENCES.  TASKS  1.  3.  AND  4. 

Rept.  for  25  Dee  62-25  Bar  63. 

Apr  63.  59p.  R5128 

Coatraet  AFOi  611  8502.  ProJ.  3850.  Task  38500i 

RTD  TDR63  10^5 

Daelattiflad  repart 

Descriptors:   'Rocket  propellaats,  *CkealeaI 
aaalysls,  Peataboraaes .  Seasitvlty,  Electroly- 
sis. Particles,  Gases,  Llqaidt,  Hydrogea, 
■oleealar  attoelatioa.  Flaoriaa,  Ckroaato- 
grapklc  aaalytis.  Air.  Electrodes.  Llgaefied 
gases,  Measaraaaat. 

A  faatlblUty  ttady  was  aade  oa  tke  asa  of  a 
aaabraaa  electrode  for  tke  detectloa  aad  aeasare- 

aoat  of  peataboraae  la  air.   A  aaaber  of  plastie 
fllas  were  tested,  but  aoae  were  fouad  saffi- 
cloatly  peraaable  to  provide  a  seasltlve  and 
practical  seasiag  device.   A  aetkod  is  proposed 
to  coavert  peataboraae  to  kydrogea,  wkiek  aay 
tkea  be  teased  wltk  the  aeabraae  electrode.   Ex- 
parlaeatal  data  are  presented  to  deaeattrate  tkat 
tkls  aetkod  affords  adeqaate  seasltivity  aad  re- 
taias  all  tke  advaatages  of  tke  aeabraae  elec- 
trode principle.   Tke  experlaantal  work  is  now 
ia  progress  oa  tke  rapid  aad  qaaatltative  coa- 
varsloa  of  peataboraae  to  kydrogea.   (Aatkor) 
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GROUNp  TRANSPORTATION  EQUIPMENT  -  Division  11 


A0-*05  i79     Div.   10,  30 
(TISTH/EJH)  OTS  price  $5.60 

ReactioB  Motors  Div.,  Tklokol  Ckealeall  Corp. . 

Deaville.  N.  J. 

STUDY  OF  A  TRACER  METHOD  FOR  SOLID  PR()|>ELLANTS. 

by  David  Fleitcker.  Feb  63.  i3p.  5502fi 

Coatraet  AF29  600  3020 

ORA  63  3  Uaclatslflad  r< 


Descriptors:  'Solid  rocket  propell 
aotors  (Solid  propeilaat),  'Coabust 
pellaat  graias.  Spectroscopy,  Test 
Test  aetkods,  Pkotoaul t Ipl iers ,  Spe 
aters,  Llthiua  coapouadt,  Percklora 
llua  coapouadt,  Sulfates,  Polyaert, 
Epoxy  plastics,  Mixtares,  Tracer  st 
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AD-X09  712      Div.   10,  26 
(TISTM/EJH)  OTS  price  110.50 

Aerojet-General  Corp.,  Sacraaento,  Cal 

HYDRAZINE  PROCESS  DEVELOPMENT, 

Interia  technical  engineering  rept.  no 

Feb-Apr  63, 

by  H.  J.  Snyder,  H.  T.  Watanabe.  L.  G 

R.  I.  Miller,  R.  L.  Pearson  and  others 

1<6p. 

Contract  AF33  600  42946,  ProJ.  7  8A0 

ASD  TR7  BACk   Vol.  9       Unc  lasslf  iadl 


Descriptors:  'Liquid  rocket  propell 
*Liquid  rocket  fuelv,  'Manufacturing 
■Organic  coapoundt.  Nuclear  engineer 
Hoaogeneous  reactors.  Fission  produc 
duetioa,  Uraaiaa  coapouadt.  Dioxides 
Crystal  growth,  Gaaaa  rays,  Decontaa 
Additives,  Radiolysis,  Cheaieal  equi 
Separation,  Industrial  equipaeat,  D 
Hasards,  Production,  Rocket  propell 
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AO-405  726     Div.   10.  27,  12 
(TISTH/PCR)  OTS  price  $9.60 

Foreign  Tech.  Div..  Air  Force  Systeas  ffeaaand, 
Mright-Patterton  Air  Force  Bate.  Ohio. 
LIQtJID  ROCKET  PHOPELLANTS  (Zhidkiya  rakbtayye 


8, 

'Carpenter, 

•i  *P'  63. 


report 

^nt  s , 
etkods , 

»i»0. 

m,    Pro- 

Aaaonia , 
i{na  t  ion, 
ibriua, 
iga, 
s . 


ei 


aat 


hrld 


priogi 


construct 

ratine 
leal  proc- 
ress 
»|".  para 
tiestiag, 
rting  of 
Ihaxards 

reaoval , 
er 
lural 


topliva) , 

by  A.  V.  Seregin. 

FTD  TT63  98 


23  Apr  63,  112p. 

Unclattified  report 


Trent,  froa  Voyennoye  Isdatel'ttvo  Minittarttva 
Oborony  SSSR,  Motkva,  pp.  1-92.  1962. 

Datcriptor 
rocket  oxi 
'Rocket  ao 
gates.  Nit 
tytteat,  P 
Storage,  N 
Hypergol ic 
Chlorine  c 
coapoundt , 
coapouadt , 

Tkit  book,  coapiled  froa  data  of  the  foreign  lit- 
erature, describes  the  basic  properties  of  liquid 
rocket  propellants  and  the  characteristics  of 
their  application  chiefly  in  1 i quid-propel  lent 
engines.   The  book  is  designed  for  aaster- 
sergeants,  sergeants  and  privates  of  the  araed 
forces,  as  well  as  civilians  interested  in  the 
probleas  of  racket  technology.   (Author) 

AD-405  887     Div.   10,  9.  27 
(TISTM/ODN)  OTS  prica  $4.60 

Arnold  Engineering  Oevelopaent  Center,  Arnold 

Air  Force  Station,  Tenn. 

SHOCK-INDUCED  COMBUSTION  KITH  OBLIQUE  SHOCKS 

COMPARISON  OF  EXPERIMENT  AND  KINETIC 

CALCULATIONS. 

by  P.  M.  Rubins  aad  R.  P.  Rhodes,  Jr.   Juaa  63. 

38p. 

Coatraet  AF^O  600  1000,  ProJ.  6952.  Task  695201 

AEDC  TDR63  103         Uaelasslfiad  report 

Deterlptorsi   'KaaJet  engiaes,  'Supersoaic 
flow.  Hydrogea.  Air,  Skock  waves.  Ckeaical  re- 
actioas,  Free  radicals.  Detonations,  Reaction 
kiaetlet.  Gat  aaalysis,  Skock  (Meek»aicsJ, 
Tkeory,  Coabustioa. 

Tkeoretieal  analyses  aade  reeeatly  kave  skowa 
tke  advantages  of  supersonic  coabustion  for  a 
kypertonic  raajet.   The  present  work  deals  with 
experiaental  Investigations  of  shock-induced  H2- 
air  coabustion  In  the  constaat  pressure  region 
aft  of  an  oblique  shock  and  with  kinetic  calcula- 
tions for  tke  H2-air  reactioa.   Queacked  gaseous 
eoapoaents  for  the  early  parts  of  the  cheaieal 
reaction  were  analyzed  to  deteralae  hydrogea 
aolecule  reactioa  rate,  and  a  coaparison  was 
aade  of  the  experiaental  H2  reaction  rate  with 
the  current  cheaieal  kinetic  coaputat i ons. 
Agreeaent  with  one  kinetic  calculation  for  tke 
H2-air  reactioa  at  constant  pressure  was  witkia 
tke  experiaental  error,  iadicating  tke  possible 
ase  of  kinetics  to  predict  kypersonic  raaJet  coa- 
bustion perforaanee  wken  shock-induced  coabustion 
It  Hted.   Tke  concept  of  skock-i nduced  coabustion 
it  defined  and  coapared  wltk  tke  usual  coaditioas 
wkere  detonations  are  observed,  and  it  is  con- 
cluded tkat  detoaations  are  a  special  case  of 
tkock-induced  coabustion.   (Autkor) 


11.    GROUND  TRANSPORTATION 
EQUIPMENT 

AD-AOA  778      Div.   11 
(TISTP/JEA)  OTS  prica  $8.60 

Aray  Cold  Regions  Reteareh  aad  Engineerino  Lab., 

Hanover.  N.  H. 

OVERSNOM  TRANSPORT. 

by  Maleola  Mellor.  ed.  by  F.  J.  Sanger.   Jan  63, 

lv. 

CRREL  3  A4  Daelattiflad  report 
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Division  12  -  GUIDED  MISSILES 

Oeicriptort:   *Srow  vekiclti,  *Trantpnrt at i on , 
Skit.  Sledt,  Traf f i eabi 1 i ty ,  Trarkerf  vehicles. 
Groimd  effect  aackliie*.  Cargo  vehicles. 
Detection,  Reliability,  Matheaatical  analysis. 
Tkeory,  Arctic  tests. 
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12.   GU^)ED  MISSILES 

AD-40^  700      DlV.   12,  30 
(TISTP/JEA)  OTS  price  tl.10 

Systea  Devrlopaent  Corp.,  Santa  aonica,  Calif. 
16C^  SIMULATION  PROGRAM  DESCRIPTIONS.   MILESTONE 
II.   SIMULATED  VEHICLE  TIME  MESSAGE  MAKEUP 
ROUTINE  (SCGR), 

by  P.  T.  Kastaaa.  15  Mar  63,  8p.  TM  L73i  032  00 
Contract  An9  628  16^8 

Unclassified  report 

Descriptors:   'Space  snrveillance  sytteas, 
*Pregraaaing  coapnters.  Satellite  aetworks. 
Controlled  sequences,  Operatioa,  Input-ontput 
devices,  Pnnched  cards.  Errors,  Tiaing  cir- 
cuits, Tiae,  Magnetic  tapes,  Siaulation. 

Siaulated  vehicle  tiae  aessage  aakeup  routine 
will  geaerate  vehicle  tiae  aessages  once  for 
everyNN  seconds  of  siaulated  tiae.   Also  these 
aessages  will  be  included  on  a  siaulation  Bird 
Baffer  -  163^  Transfer  Tape,  or  a  Bird  Buffer 
Siaulation  Tape.   (Author; 

A0-i04  730      Div.   12 
(TISTE/OHD)  OTS  price  t2.60 

Martin-Marietta  Corp.,  Baltiaore,  Md. 

GEMINI  LAUNCH  VEHICLE  ACCEPTANCE  SPECIFICATION. 

17  Apr  63,  26p. 

Contract  AFO^  695  8S 

Unclassified  report 

Descriptors:   *Launch  vehicles  (Aerospace], 
Docuaentation,  Acceptability.  Tests, 
Speci  f icat  ioat. 

Thit  tpecif icnt ion  establishes  the  basic  accept- 
ance criteria  and  requireaents  for  the  Geaini 
launch  vehicle,  including  requireaents  for 
supporting  docuaentation  prior  to  and  at  the 
tiae  of  acceptance,  and  general  requireaents  for 
the  aiahsvitea  funrtiAHal  w^rifiratina  mnti 


AD-^O^  7i;l     Div.   12,  7 
(TISTE/CAM)  OTS  price  t8.60 

Friex  Instruaent  Div.,  Bendix  Corp..  Baltiaore. 
Md. 

DESIGN,  DEVELOPMENT  AND  FABRICATION  OF  BAROSHITCH, 
REMOTE  XM-i';  BAROSHITCH,  PRESET  XM-II ;  AND  CON- 
TROL BAROSNITCH  SETTING:  XT-h126. 
Progress  rept .  no.  23,  1  Feb-31  Mar  63. 
10  Apr  63,  1v. 
Contract  DA36  03^0102890 

Unclassified  report 

Descriptors!   'Pressure  switches.  Electric 
switches,  Autoaatic,  Vibration,  Test  aethods, 
Experiaental  data.  Tables,  Guided  aissiles. 
Control,  Design. 
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d  for  approval. 


AO-^Oi  7^^      Div.   12 
(TISTA/GEC)  OTS  price  #6.60 


Mright-Patterson  Air 


Air  Force  Inst,  of  Teck. 

Force  Base,  Ohio. 

LUNAR  LANDING  AND  TAKE-OFF, 

by  Peter  Bielkowies.  1^63,  60p. 

ProJ.  62-3 

AFIT  TR63-2  Unclassified  report 

Descriptors:   •Lunar  probes,  "Lnnar  craft, 
Take-off,  Tkrust.  Controllable-thrust  rocket 
aotors,  Nuaerieal  analysis.  Gravity,  Mathe- 
aatical analysis.  Equations,  Moon,  Landing. 
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AO-iO^  7i5      Div.  ^2 
(TISTP/JEA)  OTS  price  |9, 


60 


Boeing  Co.,  Seattle,  Wash. 

VAFB  ACCEPTANCE/DEMONSTRATION  PROGRAM  PLAN, 

by  J.  C.  Hindaarch  and  R.  V.  Saith.  1^  Feb  63, 

nip.  Di  13302  2 

Contract  AFO^  6X7  757 

Unclassified  report 

Descriptors:   'Guided  aissiles  (Surface  te 
surface),  'Launching  sites,  'Checkout  pro- 
cedures. Checkout  equipaent.  Acceptability, 
Weapon  systeas.  Ground  support  equipaent. 
Maintenance,  Handling,  Test  sets.  Test  equip- 
aent (Electronics),  Test  aethods. 
Specif icat  ions. 

The  inforaation  and  requireaents  presented  as 
they  apply  to  the  asseably  and  checkout  eoa- 
tractor  (Boeing)  aeel  the  objectives  for  tech- 
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AD-^0^  747      Div.   12,  7,  13 
(TISTP/JEA)  OTS  price  tl.60 

Boeing  Co.,  Seattle,  Wash. 

TECHNICAL  SPECIFICATIONS  -  ELECTRICAL  SUllGE 
ARRESTER  INSTALLATION  -  WARREN  AIR  FORCQ  BASE, 
by  P.  Waldron.  19  May  63,  I6p.  02  U351 
Contract  AFO^  69X  107 

U^clattified  repdi 


«« 


Ottcriptort!   "Electrical  equipaent, 
tions,  ■Gaided  aissiles  (Surface  to  t 
Electrical  connectors.  Standards,  Mate 
Cleaning,  Electric  wire,  Torqae  coupli 
Welding,  Tolerances  (Mechanics),  Abras 
Instal  lat ioat.  Weapon  systeas. 
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ials, 

Ives. 


AO-40X  753     Div.   12 
(TISTP/JEA)  OTS  price  $1 , 


60 


«i 


to 

I  ided 
4iniag 
tites, 
eqaip- 


Beeing  Co..  Seattle,  Wash. 

ACCEPTANCE  REQUIREMENTS  FOR  REAL  PR0PER1 1  AND 

REAL  PROPERTY  INSTALLED  EQUIPMENT  -  MINlj-fEMAN 

(SMSA)-  VAFB, 

by  H.  Furaaa.   28  July  61,  17p.  02  7316 

Uaclattified  rep^4* 

Detcriptorst   •Guided  aittiles  (Surfa 
surface).  •Gaided  support  equipaent, 
aissile  launchers,  Coatrol  systeas,  Ti 
devices.  Checkout  equipaeat.  Launching 
Installations,  Maiateaaace,  Electroait 
aent.  Air  coaditiooiag  equipaent. 

AO-X04  766     Oiv.   12,  8 
(TISTE/CAM)  OTS  price  $3.60 

Boeing  Co.,  Seattle,  Wash. 
ELECTRO-INTERFERENCE  TEST  REPORT.  WS-133b 
WING  I  BOEING  PACIFIC  TEST  CENTER  -  DESTWUCT 
ORDNANCE  INSTALLATION  BUILDING, 
by  R.  J.  Gower.  1963,  31p.  T2  2850  7 
Contract  AFOX  6^7  289 

Uaclattified  repejifl 

Descriptors:   'Guided  aissiles  (Surfac^to- 
surface).  Destructors,  Explosive  initiitors. 
Elect roaagnet ic  waves.  Interference,  Bioad- 
band.  Data,  Test  aethods,  Measureaeat,  Tablet, 
Circaits,  Electric  fields. 
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GUIDED  MISSILES  -  Division  12 

levels  and  the  converted  broadbaad  CW  levels 
were  then  coapared  with  the  voltage  levels  cal- 
culated necessary  to  produce  100  ailliaaperes 
through  a  squib.   The  results  show  that  the 
fields  present  in  the  pPIF' s  are  not  of  suffi- 
cient aagnitude  to  induce  100  ailliaaperes  in  the 
squib  circuits.   Worst  case  assuaptions  are  aade 
in  all  cases.   (Author) 


AD-40^  800      Div.   12,  6 
(TISTP/JEA)  OTS  price  18.60 

Syttea  Developaent  Corp.,  Santa  Monica,  Calif. 

AUGMENTED  SATELLITE  CONTROL  FACILITY  SYSTEM 

OESCHIPTIUN, 

by  S.  Meeat.  1  Apr  63.  93p.  TMII46  000  00 

Contract  AF19  628  16ii8 

Uaclattified  report 

Oetcriptort:   'Space  surveillance  systeat, 
'Satellite  networkt,  'Radar  tracking,  'Coaaand 
and  control  systeas.  Digital  systems,  Telea- 
eter  systeat.  Analog  systeas.  Scheduling, 
Control  sequences,  Data  storage  systeas, 
C oaaunicat i on  equipaent.  Digital  coaputers. 
Radar  stations,  Coaputer  storage  devices, 
Coaputer  logic.  Selection,  Multiple  operation. 
Data  processing  systeas.  Satellites 
(Artificial) . 

The  description  of  the  Augaented  Satellite  Con- 
trol Facility  (SCF)  it  approached  froa  two 
pointt  of  view:  firtt,  the  equipaent  subsytteas 
are  described  in  teras  of  their  capabilities, 
functions,  and  priaary  usages;  second,  the 
principal  activities  perforaed  by  the  SCF;  i.e., 
teleaetry,  tracking,  coaaanding,  and  scheduling 
are  explained  in  such  a  way  that  the  previously 
described  equipaeatt  are  tied  together  into 
systeat,  with  eaphatit  on  the  functional  aspects 
of  SCF  operations.   The  SCF  is  coaposed  of  a 
central  control  station  called  the  Satellite 
Test  Center  (STC)  and  six  reaote  tracking 
stations,  three  of  which  have  liaited  dual 
capability.   The  STC  is  equipped  to  support  six 
satellites  s iaul taneous ly .   Its  data  processing 
subsysteas  are  divided  into  two  aain  functional 
groupings:  one.  the  'Bird  Buffer  coaplex,'  it 
vehicle  oriented,  and  has  eight  COC  160A  coa- 
puters, each  of  which  can  be  individually  at- 
signed  to  an  active  satellite  as  a  buffer;  the 
other  grouping  is  the  of f-l ine-coaputer  coaplex, 
which  uses  four  COC  I6O4  coaputers  to  do  the  aain 
coaputational  chores  for  the  syttea.   (Author) 


AD-40X  817     Oiv.   12 
(TISTP/JEA)  OTS  price  $9.10 

Boeing  Co.,  Seattle,  Wath. 

THE  MIL-I-b051  TEST  02-600^-5  VOLUME  1,  ON  GTM 

OO^C  IN  MAB  2. 

T*tt  rept., 

by  F.  E.  Geozi.  2  Apr  62.  107p.  T2  2279 

Contract  AKO^  6^7  289 

Unclassified  report 

Descriptors:   'Coaputers,  'Monitors,  'Checkout 
equipaent,  'Interference,  Guided  aissiles 
(Surface  to  surface),  Ground  support  equipment. 
Test  equipaent  (Electronics).  Operntion, 
Prograaning  languages,  Coaputer  logic. 
Calibration,  Hazards,  Analysis.  Reliability. 
Tolerances  (Mechanics). 

A0-4C4  827     Div.  -2,    30 
(TISTP/JW)  OTS  price  ♦i;.60 

Stanford  U. .  Calif. 

A  CtNTRIKUGAL  HYPERSONIC  WIND  TUNNEL  FACILITY 
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Division  12  -  GUIDED  MISSILES 

FOR  INVESTIGATING  EFFECTS  OF  INEITIA  ON  ABLATING 

BODIES. 

by  J.  S.  Ford  tad  V.  H.  Hertoa.  lar  63.  39p. 

SDOAEI  1S1 

Coatract  Noar22530 

Daelattlfltd  report 

O««criptor«t   'Hypartoale  aiad  taaaali, 
Aklatloa.  Gas  flOM.  lotloa. 

Attaatloa  It  dra«a  ta  tke  ligaificaat  affoet  of 
laartlal  loads  axperiaacad  dariag  ra-eatry  oa 
tka  proeati  of  ablatioa.   It  axaaiaa*  tka  faasi- 
biUty  of  craatiaf  a  greaad-ta«t  facility  ia 
wbieh  re-aatry  dacalaratioa  eaa  ba  tiaalatad  ia 
a  bigb  valeeity.  blgb  aatkalpy  gat  flow.   Tka 
ceaclatioa  it  raaebad  tbat  a  eaatrifaga  aoaatad, 
alactrie  arc  kaatad.  kypartoaic  taaael  caa  ba 
davalopad  aitk  tka  aaeattary  capability  for 
ttadiat  over  a  aida  raage  of  re-aatry  trajec- 
toriat.   Tka  attaatlalt  of  tack  a  datlga  ara 
prataatad.   (Aatbar) 


AO-^Oi  839    Dl».   12 
(TISTP/JEA)  OTS  price  $5.60 

■cDeaaell  Aircraft  Carp.,  St.  Laala,  Ma. 
ENGINEERING  DATA  FOR  GROUND  SUPPORT  EQUIPMENT. 
VOLUME  I.  GAH-72, 

by  C.  L.  Moore.  15  Jaly  S8.  re*.  30  Jaa  63.  1v. 
6170 

Coatract  AF33  600  29830  > 

Uaclatalfiad  report 

Ooicrlptort:   oGraaad  tapport  aqaipaeat, 
•Gaided  aittilet  (Air  to  air),  •ladexet. 
Adapters,  Cables  (Heckanical) ,  Hetert,  Test 
equlpaeat  (Eleetraaie) ,  Electrical  eqaipaeat, 
Speci f icatieas.  Military  reqalreaeat s,  Graaad 
sappart  equlpaeat. 


AO-^Oi  S^i.  DiT.   12,  13 

(TISTE/OHD)  OTS  price  13-50 

Geaeral  Electric  Ce.,  Pki ladel pkia ,  Pa. 

A  FOOD  REFRIGERATION  AND  HABITABLE  ATMOSPHERE 

CONTROL  SYSTEM  FOR  SPACE  VEHICLES,  DESIGN, 

FABRICATION,  AND  TEST  PRASES. 

Report  for  10  Mar  61-10  Apr  62, 

by  R.  A.  Miller  aad  S.  Halpert.   Dec  62,  198p. 

Coatract  AF33  6l6  6902,  ProJ .  6373,  Task  637303 

AMRL  TDR62  U9 

Oaelassifled  report 

Report  oa  Eqaiuieat  for  Life  Sapport  ia 
Aerospace. 

Oescrlptori:   'Ref rigeratioa  sytteas,  *Coa- 
trolled  ataoipberes,  Fooii,  Life  support. 
Space  ea*iroBaeatal  coaditioas.  Design,  Tker- 
aal  radiatioa,  Matkeaatical  aaalysit,  Teapera- 
tare.  Radiators,  Moistare,  Spacecraft. 
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tloa  to  space  coacept  to  r 
tke  eoaflnes  of  a  space  ve 
aad  systeas  were  fabricate 
operabillty  under  tke  foil 
viroaaeat:  (1)  cabin  pros 
0.5  t*  1.0  ataospkere,  (2) 
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ia  tka  preseece  of  aaraal  gravitatloaal  coaditioas 
as  well  as  uader  a  walgbtless  eanditloa,  aad  (3) 
acceleration  forces  of  up  to  8  G's  autt  be 
witbstood.   (Autkar) 

AD-i05  056     DlT.   12.  27 
(TISTP/FEM)  OTS  price  t9.60 

Geaeral  Electric  Co.,  Ciaciaaati,  Okio. 

DYNAMIC  SHAFT  SEALS  IN  SPACE. 

Quarterly  proJ.  states  rapt.  ao.  U   for  period 

eadiag  15  Apr  63. 

15  Apr  63.  100p. 

Coatract  AF33  657  8i59 

Oaelassifled  report 

Descriptors:   *Rotary  seals,  'Seals  (Stoppers), 
Liquid  aetals,  Potassiaa,  Hlgk-teaperatare 
researck,  Pressare,  Malataiaablli ty,  Life 
•xpactaacy.  Tests,  Riags,  Desiga,  Labrlcaats, 
Test  aetkods.  Partial  differeatial  eqaatioas, 
leyaalds  auaber,  Coaette  flow,  Laalaar  flow, 
Turbulaace,  Skafts,  Space  eavlroaaaatal 
eoadltloas. 


AD-A0  5  109     DtT.   1' 
(TISTP/FEM)  OTS  price  $8.10 

Aerospace  Corp.,  Let  Aageles,  Calif. 
LANDING  SITE  COVERAGE  FOR  ORBITAL  LIFTING  RE- 
ENTRY VEHICLES, 
by  R.  G.  Stera  aad  S.  T.  Cku.  1  Apr  63,  8'>p. 

TDR169  3530  10  TNI 

Coatract  AFOil  695  169 

SSD  TDR63  ''^  Uaelasslfied  report 

Oeseriptorst   *Reeatry  vehicles,  'Spacecraft, 
Aerodynaaic  characteristics,  Fligkt  paths, 
Coatrel,  Tr igoaeaetry.  Equations,  Haaeuvera- 
bllity,  lacliacd  orbit  trajectories. 
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A0-^05  110     Div.   12 
(TISTP/MEA)  OTS  price  $6.60 

lac. 


Redondo  Beach, 
STEM 


Space  Technology  Labs, 

Calif. 

HINUTEMAN  MING  I  ENVIRONMENTAL  CONTROL  SJ 

RELIABILITY  ANALYSIS  REPORT, 

by  E.  J.  Gearfaart.   1  Nov  62,  62p.  61 20J89^RUGO: 

Coatract  AFOA  6^7  689 

BSD  TDR62  336  Uaelasslfied  report 

Descriptors:   eGHlded  alssilet  (Sarface  to 
surface),  •Control  systeas,  ■Cooling  aad  vea- 
tilating  equipaent,  'Air  intake  filters,  Cool- 
ing fans,  Handling,  Guided  aissile  launchers, 
Cooliag,  Air,  Veatilation  fans.  Ventilation 
ducts.  Redundant  coaponents.  Reliability, 
Silos,  Air  conditioning  equipaent. 

An  evaluation  of  envlronaental  coatrol  systea 
reliability  data  for  Air  Force  Minuteaan  Niag  1 
is  presented.   The  data  subaitted  by  Aaerlcan 
Air  Filter  Co.,  are  found  to  be  a  fair  estiaate  of 
aeao  tlae  between  failures  (MTBF),  although  aodi- 
fyiag  factors  were  aot  always  applied.   The  data 


U 


supplied  by  HoUaday  aad  Hestcott  were 
be  uarealistic,  aaialy  because  not  all 
data  were  coasldered.  Recoaaeadat ions 
upgradiag  are  aade  by  STL  for  future  w 
Mlnuteaaa  Prograa.  These  recoaaendati 
elude  suck  tkiags  as  overdetign  aUowa 
duadaacy,  use  of  best  equipaent.  coaple 
reporting,  aad  use  of  aodifylag  factors 
rect  deteraiaatiea  of  MTBF.   (Autbor) 


ioaad  ta 
Sources  of 
er  systea 

s   of   tke 
s    ia- 
es,    re- 
tie    failure 
for   cor- 


oq 

nd 


AD-405  121 
(TISTP/HH) 


Dlv.   12 
OTS  price  $10.10 


Air  Force  Special  Meapoas  Center,  Klrt44ad 

Air  Force  Base,  N.  Mex. 

PACIFIC  MISSILE  RANGE  TRAJECTORIES. 

by  Lawreace  C.  Callaway.  Fab  63.  121p. 

ProJ.  627A000 

AFSHC  TDR63  25 

Uaelasslfied  raff^rt 

Descriptors:   "Trajectories.  Ballistics, 
Guided  aissile  traj actor  let ,  Velocit]   Fllgkt 
patks,  Rocket  trajectories,  Reeatry  lokicles, 
Ataospkere  aodels.  Drag,  Free-fligkt  irajae- 
tories,  Prograaaiag,  Guided  aissile  qi ages. 
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AD-i05  163     Div.   12 
(TISTP/JEA)  OTS  price  $1.10 

Martin  Marietta  Corp.,  Denver,  Cole. 

POST  FIRING  CAPTIVE  TEST  REPORT.   MISS^^E  SM68B- 

?■'.      MISSILE  VERIFICATION  FIRING. 

by  H.  M.  Caapbell.  13  Hay  63,  6p.  CR63  1U 

Coatract  AFO^  69^  ?13 

Unclassified  reff^rt 

Descriptors!   *Flriag  tests,  'Guided  iltille 
(Surface-to-surface'i  ,  'Captive  tests,  'Rocket 
aotors  (Liquid  propellant\  Operatiei,  Hy- 
draulic systeas.  Checkout  procedures,  Oxi- 
disers,  Puaps,  Seal  (Stoppers),  Spec  1 1  icat ions. 
Reliability,  Hydraulic  ace uau  lators ,  Hydraulic 
actuators.  Guided  aissile  siaulatorsj 


AD-405  572     Dlv.   12,  U 
(TISTM/BRM)  OTS  price  |4.60 

Lockkeed  Aircraft  Corp.,  Sunayvale,  Calif. 

PROGRAM  461  RELIABILITY  MATERIALS  RESEiiCH  AND 

APPLICATION  EVALUATION  OF  BEARING  NATEffALS  AND 

LUBRICANTS  FOR  SPACE  ENVIRONMENT. 

Final  rapt. 

Apr  63,  1v.  A065438 

Coatract  AF04  6^7  787 

Daelasslfiad  ra^brt 
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GUIDED  MISSILES  -  Division  12 

Descriptors:   'Ball  bearings,  'Lubricants, 
Space  envlronaental  conditions.  Oils,  Greases, 
Fllas,  Molybdenua  coapounds.  Sulfides,  Metal 
fllas,  Plastics,  Silver,  Plating,  Petroleua, 
Silicon  coapounds,  Effectiveness,  Tests, 
Low  pressure  research,  Nylon,  Paper,  Phenolic 
plastics. 
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AD-405  674     Div.   12,  26 
(TISTE/CAM)  OTS  price  $4.60 

Boeiag  Co.,  Seattle,  Math. 

HEIGHT  AND  BALANCE  STATUS  RiiPORT  -  WING  VI, 
by  P.  F.  Label.  10  May  63,  41p.  D2  30147  2 
Contract  AF04  694  266 

Unclattified  report 

Descriptors:   'Guided  aisslles  (Surface  to 
surface).  Load  distribution.  Guided  aissile 
coaponents.  Design,  Tables,  Height. 


AD-405  699     Div.   12,  6 
(TISTA/GEC)  OTS  price  $1.10 

Forelga  Teck.  Div.,  Air  Force  Systeas  Coiwand, 

Hrigkt-Pattersoa  Air  Force  Base,  Okio. 

ON  THE  ADJUSTMENT  OF  ARTIFICIAL  EARTH  SATELLITE 

POSITIONS  TO  STARS, 

by  B.  N.  Hiaaelfarb.   22  Apr  63,  6p. 

FTD  TT62  1885 

Daelasslfiad  report 

Traas.  froa  Russian  Periodical,  Byulletea' 
Stantsiy  Opticheskogo  Nablyudeaiya  Tskusstv. 
Sputnikov  Zeali,  No.  10.  pp.  6-10,  I960. 

Descriptors:   'Satellites  (Artificial), 
Stars,  Astronoay,  Position  finding,  Instru- 
aeatation,  Astronoalcal  data.  Telescopes, 
Optical  trackiag. 

A  aethod  Is  described  of  adjusting  the  position 
of  the  Artificial  .iarth  Satellites  to  stars 
which  was  based  on  drawing  the  daily  parallels 
of  stars  based  on  the  observation  of  their  transit 
through  the  lines  of  the  reticle  in  the  field  of 
view  of  tube  AT-1  and  on  deterainlng  the  dif- 
ferences of  the  coordinates  of  these  stars  and 
the  point  at  which  the  intersection  of  the 
sputnik  was  aade.   (Author) 


33 


Division  12  -  GUIDED  MISSILES 

AD-405  7<:8      Di».   1*.  7,  8 
(TISTA/GEC)   OTS  prle*  $8.10 

locketdyae,  Canoga  Park,  Calif. 

ELECTROINTERFERENCE  EVALUATION  OF  THE  ATLAS  BA-S 

CLFCTRICAL  SYSTEM. 

15  "ay  '1.  81  p.  1399^ 

Coatraet  AFOA  69i  135 

Oaclattified  report 

Deicriptort:   •Gaided  aitailet  (Sarface-to- 
larface),  •Electrical  aetworkt,  Eleetroaagnet ic 
■a*ea,  Noite  (Radio),  Freqaeacy,  Rocket  aotor 
(Liqaid  propellaat).  Radioiater f ereace, 
latarf ereace. 


Th*  rctaltt  of  radi/o 
the  Atlat  IIA-5  elect 
Coadactad  iaterferea 
stabi 1 iiat iaa  aetMor 
cycle*  to  25  aegacyc 
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■ade  froa  30  cpt  to 
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eyelet.  Tke  lA-S  ea 
•ithia  specificatiea 
kileeyeles  ia  tke  ea 
•f  the  test.  Ia  otk 
laterfereaee  levels 
■ajerity  of  tke  aeas 
liaitt.   (Aatkor) 


aeise  tests  perforaed  oa 
rical  systea  are  preseated. 
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k  Mere  aade  froa  15:  kilo- 
les.   Coaducted  iaterfer- 
lag  a  curreat  probe  aere 
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5  kileeyeles  to  4CC  aega- 
giae  electrical  systea  is 

liaits  betaeea  30  aad  15 
adacted  iatarfereace  portioa 
or  portioas  of  the  test,  the 
aeasared  varied,  aith  the 
areaeats  above  specified 
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AO-405  75to     Di».   12 
(TISTA/LSK)  OTS  price  #9.10 

Boeiag  Co..  Seattle,  Mask. 

RS-133A  NAINTAINABILITY  PHUGHESS  REPUK'l'. 

■oatbly  progress  rept.  ao.  3»  Feb  b3, 

by  Earl  Hardy,  25  Mar  63,  105p.  02  U93i  3 

Coatraet  AFOA  6^8  289 

Uaelaitified  report 

Deseriptors:   •Laaaehiaf  sites,  Instraaenta- 
tioa.  Silos,  Gaideu  aissilcs  (Sarface-to- 
sarfaee).  Groaad  support  eqaipaeat,  Coaaand 
aad  eoatrol  systeas,  Haiateaaace. 

This  docaaeat  is  the  third  of  the  aonthly  reports 
that  oatliae  the  progress  achieved  by  the  con- 
tractor ia  the  NS-133A  laiataiaabi 1 i ty  Prograa. 
The  Haiatainabil ity  Prograa  Plaa  for  the  Minute- 
aaa  Meapoa  Systea  is  tao-fold;  it  provides  both 
a  Oesiga  Review  aad  Evaluatioa  Plaa  aad  a  Test 
aad  Oeaoastrat ioa  Plan.   The  aoathly  reports 
coataia  status  of  progress  and  problea  areas 
encountered  in  each  of  these  plaas.  (Author) 


AO-405  757     Div.   12,  30,  13 
(TISTA/LSK)   OTS  price-  $13.00 

Boeiag  Co.,  Seattle,  Vash. 

LAUNCH  CONTROL  SYSTEM  TEST  PROCEDURES.  NETWORK 

RESOLUTION  AREA  (NRA] . 

by  0.  D.  I'hrich.  22  Juae  62.  188p.  U2  13406,  VI 

Contract  AF04  6^7  289 

(Jnelat si f ied  report 


Descriptors:   *Lauachiag  sites.  Checkout  eqaip- 
aeat, Instruaentation,  Test  aethods.  Test 
equipaent.  Checkout  procedures.  Guided  aissiles 
(Surface-to-surface),  Kesolution,  Coaaand  and 
eoatrol  systeas.  Ground  support  equipaent. 
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AD-4C5  7''1      Div.   12,  25,  9,  8,  30 
(TISTE/OHD)  OTS  price  $5-60 

Peaasylvania  State  U.,  University  Park. 
ANALYTICAL  MODEL  OF  TRANSIENT  MISSILE  BEHAVIOR 
BY  MEANS  OF  ELECTRICAL  NETWORK  ANALOGIES. 
Fiaal  saaaary  rept.,  2P  July  61-29  July  62, 
by  Carl  Volz  aad  H.  S.  Adaas.  15  Dec  62,  52p. 
Contract  DA16  C340RD351 3RD,  ProJ  .  «16  CI  fOi 

Uaclassif ied  report 

Descriptors:   *Electrical  aetaorks,  "Guided 
aissile  aodels,  Matheaatical  aode 1 s .  Nonlinear 
systeas.  Guided  aissile  trajectories,  Matheaat- 
ical analysis.  Differential  equations.  Partial 
differential  eqaations.  Models  (Siaalat ioat) . 

The  parpose  of  the  invest igat ioa  aas  to  deteraiae 
the  feasibility  of  obtaining  an  electrical  cir- 
cait  Hhose  behavior  Mould  be  a  satisfactory  aaa- 
leg  of  the  dynaaics  of  a  aissile  ia  flight.   It 
aas  also  hoped  to  fiad  a  aatheaatical  proeednre 
for  aaalysing  the  analog  circuit  ahich  Mould 
alloM  aaalysis  of  the  aissile  systea  by  aaalogous 
respoases    Due  to  the  severity  of  the  aon-liae- 
arity  this  aas  not  possible.   Because  of  the 
nature  aad  iaportaace  of  the  stability  problea  ia 
aoa-liaear  systeas,  it  aas  recoaaended  that  the 
analysis  of  the  aissile  systea  be  accoaplished  by 
utilizing  an  active  electrical  analog  siaulator 
arraaged  specifically  for  solutioa  of  the  set  of 
behavior  eqaations  represeating  aissilp  dynaaics 
iacludiag  aiad  profile  forcing  functions.   A 
study  Mas  aade  of  the  various  devices  ahich  could 
be  used  to  perfora  the  circuit  operations  in- 
volved.  This  study  leads  to  the  belit-f  that  the 
aost  practical  siaulator  aould  be  coaposrri  of 
standard  analog  eonponents.   (Author! 


AD-405  813     Div.   12.  15,  25,  19 
(TISTP/JEA)  OTS  price  $6.60 

RAND  Corp.,  Saata  Hoaica,  Calif. 

AN  OPTIMAL  LINEAR  FEEDBACK  GUIDANCE  SCHEME. 

by  Stuart  E.  Dreyfus  and  Jarrell  K.  Elliott. 

May  o3.  43p.  KM3604PR 

Coatraet  AF49  638  700 

Unclassified  report 
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Descriptors:  •Guidaace.  'Feedback, 
trajectories,  Flight  paths.  Nuaeric 
aad  procedares.  Control  systeas.  Li 
Matrix  calculus.  Velocity.  Guided 
Jectories.  Theory.  Spaceborne.  Par 
eatial  equatioas. 
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AD-Ar5    e^i  Div.       12 

(TISTP/JEA)    OTS    price    »4.t0 

Boeiag    Co..    Seattle.    Hash. 

SITE    ACCtPTANCE    TEST   PROCtDlRES   MINOTJlAKB. 

22    Mar    t -,    47p.    D2    9212    VI 2 

Coatraet  AFC4  69^  10? 

*  Uaelaitified  rHport 
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Descriptors:   'Launching  site,  'Checkout 
procedures,  'Guided  aissile  (Surface  to 
surface;.  Ground  support  equipaent.  Checkout 
equipaent,  Trst  aethods.  Control  systeas. 
Maintenance,  Guided  aissile  safety. 

Acceptance  tests  are  specified  which  are  required 
for  the  checkout  of  equipaent  assembled  into  a 
Hinuteaan  Missile  Systea  at  Minot  AFB  prepa ratory  ^^^ 
to  the  eventual  acceptance  of  the  Kliyhts, 
Squadrons  and  the  entire  Wing.   Procedure  ilncu- 
aents  required  for  the  certification  of  Asseably 
and  Checkout  (ACQ,  lest  equipaent  as  well  as  the 
docuaents  required  for  checkout  of  OGti  and  HGE 
equipaent  are  called  out.   (Author) 
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Division  14  -  MATERIALS  (NON-METALLIC) 
14.    MATERIALS  (NON-METALUC) 


AO-i(U  7i2     Dlv.   U.  12 
(TISn/PCI)  OTS  pric*  t3.60 

Space  Scitaecs  Lab.,  fiaaaral  Klaatrie  Ca., 

Pkiladelpkia.  Pa. 

lESPONSE  OF  CHAIBING  ABLATOIS  TO  HYPERTHCIIAL 

ENVIRONMENT. 

by  >.  D.  Hatkiaa.   Fab  63.  32p.  B63S020 

Caatract  APOi  647  617 

Uaclasalfiad  rapart 

Datcriptarti   'Ablatiaa.  latbaHatical  aaalytis. 
Eqaatiaat,  Taaparatara,  Oaasity.  Ga*ai. 
Pratsara.  Peraeabi  1  itjr.  Paraat  Materials. 
Peraslty,  Daftadat ioa.  Plastics,  ■eaeataa. 
Eaargy.  Eqaatioas  of  state.  Pyraljrsis.  Heat, 
Specific  beat.  Tkeraal  eeadact i vi ty .  Rolecalar 
welfht.  Higb  tesiperatare  research.  Keeatry 
vebieles,  Tberaal  iasalatiaa.  Materials. 


A  stady  is  aade  of  tbe  tberaal  respo 
cbarriag  ablatars  te  glvea  eaviroBae 
tiaas.  Tbe  beat  protective  aaterial 
fara  gases  aad  a  poreas  char  as  tbey 
tberaal  degradatioa  ia  deptb.  Tbe  a 
ceaslders  tbe  traasieat  coaditioas  a 
of  tbe  sarface  pressure  ea  tbe  gas  p 
balld-ap  Mitbia  tbe  poroas  cbar.  Tb 
porosity  aad  peraeability  are  iaclad 
of  tbe  teaperature.  aaterial  deasity 
pressare  distributioa  tbroagb  tbe  be 
layer  are  preseated  for  a  typical  cb 
tarial.  T«a  cases  are  coasidered: 
case,  tbe  aaterial  aadergoes  oae  deg 
reactioa;  ia  tbe  secoad  case,  tbe  aa 
goes  two  saccessive  reactioas.  Tbe 
cbar  reaoval  caa  also  be  accoaplisbe 
stady.   (Aatbar) 


AO-iOi  776     Olr.   U.  25 
(TISTI/OON)  OTS  price  lfl.10 
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Laboratory   for    lasaliitioB   Rasaareb,    lass, 

of  Tacb.,    Csabridga. 

HIGH-OIELECTRIC-CONSTANT   MATERIALS    AND 

PERROELECTRICITY. 

riaal  rapt., 

by  A.  voa  Hippal.  Mar  63.  79p.  TR178 

Coatract  Ari9  604  6155.  ProJ .  5633.  Taab  563302 

AFCML  63  92 

Daelasslfled  report 

Descriptors:   *Ferroeleetrici ty ,  *Siagle 
crystals.  "Crystal  growth,  •Dielectrics. 
Stroatlaa  eoapoands.  Bariaa  eoapoaads. 
Titaaates.  Ceraalc  aaterials.  Dielectric 
properties,  Spectra  (iBfrarod),  Therao- 
dyaaaics.  Crystal  stractare.  Molecular 
properties,  Qusntua  aechaaics,  lapurities. 
Laboratory  aquipaent.  Synthesis  (Cheaistry). 
Laboratory  furBacas,  Hot  Morkiog.  Dies.  High- 
taaperatara  researck.  Grain  structures  (Metal- 
largy) ,  Slaterlag.  Calciua  coapounds.  Crystal 
lattices.  Ckealcal  boads.  Theory,  Materials. 

This  flaal  report  suas  up  tbe  advaaces  aade 
darlag  a  three  year  study  in:   theoretical  undor- 
staadiag  of  the  oaaat  aad  frequency  response  of 
f erroelectri ci ty ;  techniques  of  growing  single 
crystals  aad  preparing  ceraaics  of  reproducible 
properties;  cheaical  aaalysls  aad  syBthesis  of 
klgk-dielectric-coastaat  aaterials;  effects  of 
catloa  subst i tuti ob;  aeasureaent  iscuaiques;  end 
tbe  iaterpretat ioa  of  optical  aad  electric 
spectra  aad  coadactloa  phennaena.   (Author) 


AO-404  816 
(TISTM/TCG) 


01«.   U 
UTS  price  |1.10 


Scripta  Tecbaica.  lac..  Masbiagtoa.  0.  C. 
POLYMERIZATION  OF  BIS( 2-CHLORUETHYL)  VINYLPHOS- 
PHONATE.   (Pol iaerixatsiya  di-beta,  beta* -kh lore- 
tilovog-o  efira  via ilf osf inovoy  kisloty), 
by  V.  A.  Urlo*  aad  0.  6.  Tarakaao*.   May  63. 

3P. 

BUSHIPS  T816 

Uaclassified  report 

Traas.  froa  Plast ickeskiye  aassy.  No.  ^,  pp.  6-8, 
1962. 

Descriptors:   "Vinyl  plastics,  'Polyaerisat ion, 
*Orgaaic  coapounds.  Molecular  weigkt.  Viscosity, 
lahibitioB,  Huaidlty,  Teaperature,  Additives, 
Reactioa  kiaetics.  Syatbesis  (Chea^>rtry) . 

The  block  polyaer i xat ioa  of  b ls( 2-ni  loroethy 1 )- 
V iny Ipkospkoaate  (BCVP)  ia  the  presVnce  of  var- 
ious iaitiators  was  iavest igated.   A  plot  was 
aade  of  tke  variatioB  of  the  initial  rate  of 
polyaerisat iOB  witk  the  teaperature.  aad  witk 
the  concent  rat ioa  of  azo ii obuty rodin i t ri le.   The 
total  activation  energy  for  the  polyaer i zat i on 
of  BCVP  was  calculated.   The  dependence  of  the 
polyaerizat ion  rate  of  BCVP  oa  the  presence  of 
ataospheric  oxygen  and  huaidity  was  deaonst rated. 
The  aolecular  weights  of  the  polyaers  of  BCVP 
were  deteraiaed.   (Author) 


AO-A04  82^     Div.   U 
(TISTM/PCR)  OTS  price  $1.10 

Araour  Research  FoundatloB,  Chicago,  111. 

PREPARATION  AND  EVALUATION  OF  NEN  HYDRAULIC 

FLUIDS. 

Progress  rept..  28  Mar-27  Apr  63. 

by  Irviae  J.  Soloaoa.   27  Apr  63.  5p.  C6001  5 

Coatract  NObs88249 

Uaclassified  report 

Descriptors:   "Hydraalic  fields.  'Orgaalc 
sulfur  coapouads.  Syatbesis  (Cheaistry), 
Fluor i ast ioa,  Cheaical  reactioas,  Fluoridei. 

Tbe  purpose  of  this  project  is  to  develop  nem 
fire-resistant  hydraulic  fluids  based  on  fluo- 
rinated,  sulfur-containing  coapounds.   Tke  coa- 
pounds will  be  syntkeslzed  specifically  to  aeet 
tke  critical  property  requi reaeats .   Various 
derivatives  of  sulfur  kexafluoride  aad  otker 
fluoriaated  aaterials  are  being  investigated. 
Tbe  prograa  consists  of  four  phases:   Siaon's 
cell  f laoriaatioBS.  f luor inat ioas  with  aetallic 
fluorides,  additioa  of  sulfur-chloride  peata- 
flaoride  to  oleflas,  aad  deteraiaat ioa  of  physi- 
cal aad  cheaical  properties.   (Aathor) 


AD-^04  886    Div.   U 
(TISTH/LHH)  OTS  price  tA.60 

Trlaity  Coll..  Dublla,  (Eire). 

AN  INVESTIGATION  OF  CERTAIN  VEST  INDIAN 

HARDHOODS. 

Final  technical  rept..  1  Feb  62-31  Jaa  63, 

by  Meiley  Cocker.   Feb  63,  ^3p.  FTR3 

Caatract  0A91  591EUC2158 

Unclassified  report 

Descriptors:   •Need,  Need  pulp,  Syntheaia. 
Phenolic  plastics,  Chroaotegr aphlc  analysis. 
Acids,  Cheaical  analysis.  Stereacbealstry, 
Maxes,  Precessiag. 

The  fellawlng  hardwoods  were  investigated:  An- 
dira  Inerals,  Araucaria  cunnl nghaai 1 ,  Copalfera 
offlclaalls,  Julbernardia  globlflera,  Lenlcera 


perlclyaenua,  Hanilkara  bldentata,  Sbdtea  aeran- 
tl,  Siaaruba  aaara,  Syaphorlcarpus  rlr^larls, 
Tabebula  pentaphylla.  Ulex  europaeas.  pad  Vltex 
divarieata.   (Author) 


AD-^05  032     Div.   U.  26 
(TISTM/PCR)  OTS  price  91.10 

Aerospace  laforaation  Div..  Washlngtoi   A.  C. 
THE  PROBLtH  OF  CERMCT  DEPLETION  BY  HI(  IILY  VOLA- 
TILE COMPONENTS  DURING  HtATfNG  IN  A  VACUUM, 
by  N.  A.  Popov  aad  V.  I.  Rakhovskiy. 
16  May  63.  8p. 
AID  T63  72  Uaclassified  rf^ort 


Preseated  at  the  Coafereace  oa  Heat  a 
Exckaage  spoasored  by  tbe  Belorussiaa 
of  Scieaces,  the  Miaistry  of  Higher  a 
Special  Educatioa  USSR,  the  Acadeay  o 
tioB  aad  Architecture  USSR,  aad  the  I^ 
of  Mechaaics,  Acadeay  of  Scieaces  USSI 
1961 

Descriptors:  'Ceraets,  Heatiag,  Va 
Baces,  Molybdeaua,  Tuagstea,  Taagst 
Silver  alloys,  Copper  alloys.  Vacuu 
Hlgh-teaperatare  research.  Heat  tre 
Evaporatloa,  Maaaf aetariag  aatbods. 


AD-^05  U6     Div.   U.  17.  25. 
(TISTP/MFA)  OTS  price  t6.60 


Evai ^ton.  111. 


Northwestern  Technological  Inst 

HIGH  VELOCITY  DISLOCATIONS. 

Final  rept. , 

by  J.  Cotner,  A.  Van  Hull,  and  J.  Hee^^aan. 

Oct  62,  70p. 

Coatract  AF29  601  ^3U3.    ProJ.  5776.  Tiik  577601 

AFSHC  T0R62  120        Uaclassified  r( iort 


Descriptors:  •Crystals,  •Crystal  1 
defects.  Metallic  crystals.  Crystal 
Isotropisa,  Aaisotropy,  Syaaetry  (C 
rapky) ,  Velocities,  Oaaping,  Sound, 
Litkiua,  Sodiua,  Potassiua,  Tuagste 
nua,  Halides,  Cesiua  coapouads.  Rub 
pounds.  Brass,  Broaides,  Iodides,  P 
differential  equations.  Nickel,  Lea 
Aluainua,  Copper,  Silver,  Shear  str 
Analys  i  s. 
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AO-405  175     Div.   U,  32 
(TISTM/OON)  OTS  price  li.OO 

Defense  Docuaentat i oa  Ceater.  Caaeroa  j^tat ioa , 

Alexandria,  Va. 

LUBRICANTS  AND  LUBRICATION;  A  REPORT  HlBLlOGRAPHY 

Bibliography  for  19^1-1963. 

<oap.  by  Thoaas  C.  Goodwia  aad  Owea  D.  Nichols. 

June  63.  1v. 

Uaclassified  reMort 
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Descriptors:   •Abstracts,  •Bibliographies, 
•Lubricaats.  •Lubr icat ioa  ,  Airplaae  eaglae 
oils,  Antifriction  bearings,  Antiseize  coa- 
pounds. Ball  beariegs,  Beariags,  Cuttiag 
fluids.  Gas  beariags.  Greases,  Journal  bearings, 
Lubricaat  additives.  Roller  bearings,  Gyro- 
scopes, Thrust  bearings.  Friction,  Low  teapera- 
ture lubricants,  Instruaent  greases.  Space 
enviroaaeatal  coaditioas. 
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oklya,  N.  Y. 

EHENT  OF  THERMAL  STABILITY  OF  TEXTILE 
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AD-405  570     Dlv.   U 
(TISTM/ODN)  OTS  price  $1.75 

Textile  Research  last.,  Princeton,  N.  J. 

THERMAL  CHARACTERISTICS  OF  COATED  TEXTILE 

FABRICS. 

Progress  rept.  aos.  7  and  8  (Final),  1  July  60- 

1  Sep  61, 

by  Robert  F.  Scbweoker,  Jr..  Robert  K. 

Zuccarello,  aad  Laais  R.  Beck,  Jr.   29  Mar  63, 

^Op. 

Coatract  NI40  138  67979 

Uaclassified  report 

Descriptors:   •Textiles,  'Rubber  coatiags, 
•Nylon.  •Cotton  textiles.  Elastoaers,  Syathetic 


S7 


Division  14  -  MATERIALS  (NON-METALUC) 


rabbar.  Batyl  Jabber,  Chroaatographic  aaaljrsis. 
Stability,  Pyrolysis.  Coatiags,  Decoaposi t loa, 
Graviaetric  aaalysls.  Heat,  Protective  treat- 
■«at«. 


Am   apyarata*  far  ther 
i*  40»ctib«4.      The  ef 
iagf  ea  cettea  aad  ay 
TGA.   Fabric  saaplet 
batyl  rabber,  Neoprea 
carves  Mere  ebtaiaed 
all  aaaples  to  iaclad 
coapeaeat  aaterial*. 
feaad  betaeea  TGA  dat 
OTA  data.   Tke  recult 
rabber  aad  nyloa-baty 
greatest  theraal  stab 
coated  fabrics  were  t 
preaoaaced  cheaical  i 
Neopreae  aad  the  t«o 
cheaical  coatiag  iate 
the  batyl  rubber-coat 
iateractioa  observed 
the  ceatiag.   The  che 
Mere  ladicated  to  be 
character.   (Aather) 


aograviaet  ric 
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AD-A05  717     Div.   n,  26 
(TISTl/ABS)  OTS  price  19.10 

Fereiga  Tech.  Div.,  Air  Force  Systeas  Coaaaad, 

Nright-Patterson  Air  Force  Base,  Ohio. 

STATISTICAL  THEORIES  OF  STRENGTH  ANU  THEIR 

APPLICATION  TO  HETALLOCERAMIC  MATERIALS  (SELECTED 

PARTS), 

by  G.  S.  Pisareake  aad  V.  T.  Troshcheake. 

22  Apr  63,  102p. 

FTD  TTf2  17f>5  Unclassified  report 

Traas.  frea  Statistichai  Teorli  litsnosti  Ta 
Ikh  Zastosavaaaya  Do  Neta I okeraaiehnik i 
■aterialiv,  Akadeaiya  Nauk  Ukrains'key  RSR, 
Vidavaitstvo  Akadeai i-Nauk  Ukraias'koy  RSR,  Kiev, 
pp.  13-1=)  aad  <0-102,  19t)1  . 

Descriptors:   "Ceraett,  'Ceraaic  aaterials. 
Oxides.  Carbides,  Silicides,  Nitrides,  Borides, 
Crapblte,  Titaaiua  ceapouads,  Chroaiua  con- 
pouads . 'Tungsten  coapounds,  Silicon  coapounds, 
Niobiua  coapounds,  Aluainua  coapounds,  Boroa 
coapoaads.  Berylliua  coapounds,  Magnesiua 
coapounds,  Zircoaiaa  coapounds,  lolybdeaua 
coapounds.  Theory,  Hatheaatical  analysis, 
PoMder  Metallurgy,  Cobalt,  Tantalua,  Niobiua, 
Titaaiua,  Nickel.  Molybdeaua,  Chroaiua, 
Experiaeatal  data.  Statistical  analysis. 
Mechanical  properties. 


AD-i05  727      Oiv.   U.  17 
(TISTM/AMS)  OTS  price  $1.10 

Forelga  Tech.  Div., Air  Force  Systeas  Coaaaad, 
Mright-Pattersoa  Air  Force  Base,  Ohio. 
EFFECTIVE  MEANS  OF  COMBATTING  METAL  CORROSION, 
by  M.  Trifel.   10  Apr  63,  6p. 
FTD  TT62  1693  Uaclassified  report 

Trass,  froa  Rassiaa  Periodical.  Morskoy  Flot, 
■a.  7.  pp.  27-28.  1961. 

Descriptors:   *Coatlags,  *Flalskes  and  finish- 
lag.  'Corrosion  iahibition,  Paiats,  Phosphate 
coatiags.  Plastic  coatings,  Ceraaic  coatings, 
lubber  coatiags,  Orgaalc  eoatipgs.  Cleaning, 
Electrodeposltion,  Calciua  coapounds.  Oxides, 
Electric  currents.  Anodes,  Test  equipaent. 
Steel,  Titaaiua  alloys.  Glass,  Chroaiua  al- 
lays. Nickel  alloys.  Copper  alloys,  Filas, 
Brass,  Broaae,  Zlac,  Platlag,  Grease,  Epoxy 
plastics.  Marine  eagiaeering,  Protective  treat- 
aeats,  Metals. 


AO-405  765      Div.   U 
(TISTH/OON)  OTS  price  1^.60 

Foreign  Tech.  Oiv..  Air  Force  Syateat  Coaaand, 
Mright-Pattersoa  Air  Force  Base,  Ohio. 
TRANSACTIONS  OF  THE  ACADEMY  UF  SCIENCES  OF  THE 
UKRAINIAN  SSK.   IN^iTITUTE  OF  METAL  CERAMICS  AND 
SPECIAL  ALLOYS.   SEMINAR  ON  HEAT-RESISTANT 
MATERIALS.   (SELBCTEU  ARTICLES; . 
18  Apr  63,  A6p. 
FTD  TT62  1825  Unclassified  report 

Traas  froa  Trudy  Akadeaiya  Nauk  Ukrayinskoyi  RS>. 
lastitut  Hetallokeraaiki  I  Spetsialnykh  Splavov. 
Seainar  Po  Zharostoykia  Materialaa,  No.  b,  Kiev, 
pp.  38-58.  6i;-7^.  1961. 

Oescriptorat   •Heat-resistaat  aaterials, 
"Syaposia.  Cheaical  properties,  Chroaiua  coa- 
pounds. Carbides,  Cheaical  analysis,  Uorides, 
Titaniua  coapouads,  Zirconiua  coapounds, 
Silicides,  Nitrides,  Inorganic  acids.  Oxida- 
tion, Rare  earth  coapounds.  Solubility,  Solu- 
tions, Stability,  Inorganic  coapounds.  Boron, 
Voluaetric  aaalysis,  Titaniun,  Zirconiua. 
Nitrogen,  Silicon  coapounds,  Silicon,  Ceraaic 
aaterials. 

Contents : 

Cheaical  properties  and  aethods  of  analyaiag 
chroaiua  carbides 

Cheaical  properties  and  aethods  of  aaalyiing 
borides  of  transition  and  rare-earth  aetals 

Analysis  of  titaaiua,  chroaiua  aad  lirconiua 
borides 

Cheaical  properties  and  analysis  of  soae  nitrides 

Cheaical  properties  aad  aethods  of  analysing  cer- 
tain silicides 

AO-^05  S38     Div.   U 
(TISTM/TCG)  OTS  price  $.50 

Naval  Research  Lab.,  Washington,  D.  C. 

STUDIES  ON  REDUCING  THE  SURFACE  FRICTION  OF 

ELASTOMERS. 

by  H.  C.  Nash  aad  E.  J.  Koha.   1  May  63,  Up. 

Praj.  RI001  02  i3  4800,  Task  4533 

NIL  5911  Unclassified  report 

Descriptors:   *Elastoaers,  "Surface  properties, 
*Po  lyet hy leae  plastics.  'Organic  coapounds. 
Plastic  coatings.  Synthetic  rubber,  Vulcani- 
sates,  Magnesiua  coapounds.  Zinc  coapounds. 
Oxides,  Carbon  black,  Metals.  Mechanical 
properties.  Elasticity.  Tensile  properties. 
Silicone  plastics.  Additives,  Friction, 
Coat  lags . 
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AD-405  892     Div.   U.  26 
(TISTM/OON)   OTS  price  $2.75 

Aerojet-General  Corp.,  Azusa,  Calif 
STUDY  OF  THE  EFFECTS  OF  THICKNESS  ON  Tilt 
PROPERTIES  OF  LAMINATES  FOR  UNDblNATER  |>RESSURE 
VESSELS. 

Fiaal  rept.,  15  Feb  62-15  Feb  63, 
by  1.  0.  Saaaders  aad  R.  L.  Salth.  Mar 
2503 

Coatract  N0bs86406,  ProJ.  SF01  30503. 

Unclassified  re 


Descriptors:  'Relaforclag  aaterials 
sure  vessels,  'Laaiaated  plastics,  T 
Tests,  Nechaaical  properties,  Maaufa 
aethods,  Maadrels,  Cylindrical  bodie 
pressive  properties,  Stresses,  Fila 
coBstructioa,  Glass  textiles,  Materi 
plastics,  Theraal  stresses,  Filaaeat 
pressure  research.  Test  equipaeat,  I 
eqaipaeat.  Underwater,  Thickacss. 


i3.  1». 

rksk  1025 
prt 

•Pret- 

»|it  aethods, 
lariag 
I.  Coa- 
t  Mouad 
s,  Epoxy 
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baersible 
of  fabri- 
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ea. 
cylinders 


A  dlscassloa  af  the  prograa  aad  a  suaa 
work  coaducted  are  preseated.  The  bas 
was  to  study  the  effects  of  thickaess 
aechanical  and  physical  properties  of 
reinforced  plastic  laaiaates  for  deep- 
exteraal  pressure  vessels.  Aa  aaalysl 
catioa  aethods  investigated,  and  probl 
lated  to  thick-walled  cyliaders  are  gi 
Methods  of  testiag  and  test  resalts  of 
aad  rings  are  presented.   (Author) 

AD-405  893     Div.   U 
(TISTM/TCG)  OTS  price  $3.60 


Bordea  Co.,  Philadelphia,  Pa. 

STUDY  LEADING  TO  THE  DEVELOPMENT  OF  RE|$FORCED 

HIGH  TEMPERATURE  ELASTOMERS. 

Quarterly  progress  rept.  no.  2,  1  Jan-; t  Nar  63 

by  K.  C.  Tsou,  S.  J.  Makower,  R.  N.  Gof^ey  and 

B.  0.  Halpera.   31  Mar  63,  30p. 

Contract  DA 36  034AMC3791 

Uaclasslflatf  r«#frt 
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Oxld 
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othe 
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AD-405  897     Div.   U 
(TISTN/ODN)  OTS  price  $1.25 

General  tlectric  Co.,  Cincinnati,  Ohio 

HIGH  STRtNGTH  GLASS  FIBtRS  UbVELOPHi^NT  NoGRAM. 

Final  rept. , 

by  D.  L.  Bollinger,  H.  T.  Plant,  R.  F.  (lulvey 

and  T.  J.  Jordan.  20  May  63.  29p. 

Contract  N0w6l  0641c 

Unclassified  re^^rt 

Descriptors:   'Glass  textiles,  'Compikite 
aaterials,  Lithiua  compounds,  Aluaiaiii  coa- 
pounds. Hydrides,  Cryogenics,  Tenslln  prop- 


rubber, 
teaper- 
Istlcs. 

U;. 

Hydrides, 


MATHEMATICS  -  Division  15 

ertles,  Fi laaeat-wound  construction.  Stresses, 
Loading  (Mechaaics),  Moisture,  Production. 
Plastic  coatiags,  Maadrels,  Coatrolled 
ataospheres.  Liquefied  gases.  Nitrogen,  Tests. 
Solutions,  Silicon  coapounds.  Test  equipaent, 
Epoxy  plastics,  Experiaeatal  data,  Mechaaical 
properties. 
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oisture  on  the  effective 

s  fibers,  both  as  single 

when  incorporated  with  epoxy 

t-Houad  ring  structures,  was 

idity  in  the  ataosphere  sar- 

was  controlled  during  various 

tory.   Split  ring  tensile 

sites  showed  a  definite  ad- 

lateaance  of  dry  surroundings 

cesslng  steps.   Work  with 

of  E-glass  served  to  verify 

this  stress  corrosive  reaction 

lie  tests  at  liquid  nitrogen 

C) ,  the  reaction  rate  was 

y  to  zero  with  a  resultiag 

fiber  strength  froa  507.000 

ature  to  814.000  psi  at  -196  C 

tare,  Z5%   of  the  fibers 

si  and  values  as  high  as 

ecorded.   (Author) 

15.    MATHEMATICS 

AO-404  716     Div.   15,  30 
(TISTP/FEM)  OTS  price  $11.50 

Califoraia  U..  Les  Aageles. 

Nth  ROOT  COMPUTING  METHODS, 

by  David  F.  Martin.  Apr  63,  153p.  63  18 

Contract  Noar23352 

Unclassified  report 

Descriptors:   'Algebras,  'PragrasMing  (Caa- 
paters),  Caaputer  logic.  Digital  coaputers. 
Least  squares  aethod.  Integrals,  Nuabers, 
FuBCtioas,  Transforaat ions  (Matheaat ics) , 
Errors.  Polyaaaials,  Bessel  fuactioas, 
BiBaalalf . 


Five  aaia  classes  af  Btb  raotiag  aethads  are  dis- 

cussed.  Ab  Bth  reoting  aethod  derivable  froa 

the  biaoaial  series  expaasion  is  developed,  asd 

both  restoriag  aad  Boorestoring  versions  are 

treated.   For  the  special  case  ef  the  biaary 

square  root,  a  aonrestoring  versiaa  of  this 

aethod  using  noraalized  reaainders  is  siaulated 

aad  a  statistical  tiaing  distribution  obtaiaed. 

Other  .ith  rootiag  aethods  discussed  are  a 

truacated  series  aethod.  Euler  iteratioa  foraa- 

lae,  exteasioas  of  a  square  root  aethod  givea 

by  M.  Nadler,  Pade  approxiaat i ons  aad  the  log- 

expoaential  aethod.   A  particular  aechani sat ioa 

of  the  log  aad  exponential  functions  developed 

by  Cantor,  Estrin,  and  Tura  is  coapared  tiaeMise 

with  the  other  nth  rooting  aethods.   Hardware  aad 

storage  requireaeuts  are  coBsidered  ia  all 

cases.   (Author) 

AD-404  890    Div.   15 
(TISTP/MFA)  OTS  price  $6.60 

Applied  Matheaatlcs  and  Statistics  Labs., 
Stanford  U.,  Calif. 

NOTES  ON  FOURIER  ANALYSIS  AND  SPECTRAL  WINDOWS, 
by  Eaanuel  Parxen.  15  Nay  63,  61p.  TR48 
Coatract  Nanr22521,  PraJ .  NR042  oc,j 

Unclassified  report 

Descriptors:   'Series,  'Fourier  analysis, 
Polynoalals,  Periodic  variations.  Least  squares 
aethod.  Statistical  analysis.  Analysis. 

A  systeaatlc  developaent  of  saae  l;asic  ideas 
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Division  15  -  MATHEMATICS 
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pre>«it«d    !■  crder   t«   liav*   ■   coivealtat    r«fer- 
•■c«   far   rasalti    ta   be   •••d    la   otker   ««rk   aa 
•  tatlatleal   ipaetral    aaaljrtis.    (Aatkar) 

AO-i(U  896         01 V.      15 
(TISTP/VA)    OTS  yrlea   $3.60 

Appllad    latkaaatlci    aa4   Statlttlei   Laba., 

Staafard   0..    Calif. 

THE  rUNCTION   SPACE    POINT   OT    VIEW    IN    TIME   SEIIES 

ANALYSIS. 

by  eaaaaal  Paraaa.  29  Mar  63.  37^.  Tli7 

Caatraet  Naar22521.  PraJ.  NB0i2  993 

Oaelaaalflad  repart 

Oaacrlptart:   •Prabablllty.  •Maaaara  tkaary, 
Dataralaaati,  TIm,  Sarlaa.  Olitrlbatlaa 
tkaary,  laata  Carla  aatkad,  Faactiaaal 
aaalyali.  Stackaatlc  praeaaaaa,  Tkaary. 
Aaalyala. 

AO-iOi  918     Olv.   15.  25 
(TISTP/HPA)  OTS  prlaa  (LbO 

■adttoaa  Sciaatlfic  lafaraatiaa  Caatar.  leditoae 

Arsaaal,  Ala. 

ON  THE  PLEONASMS  IN  THE  GENERAL  SOLUTION  OF 

EQUILIBRIUM  EQUATIONS  OF  AN  ANISOTROPIC  BODY  IN 

DISPLACEMENT , 

by  E.  N.  Balda.  tr.  by  Ingaborg  V.  Baker. 

13  Apr  63.  17p. 

BSIC  10  Uaelaislfiad  rapart 

Traaa.  fraa  Isvettlya  Vyaakikk  Uckebaaikk. 
Zatadaall  Stro-va  I  Arkkitakt  ao.  1.  pp.  27-37, 
1959. 

Oeacrlpterat   'Elaatla  akalls,  *Streste«, 
Dataralaaats.  Operatari  (Matkaaat ics) .  Oiffer- 
eaea  eqaatloas,  Palyaaalala,  Series, 
Aaitatrepy,  Bqaatlaaa. 

AD-^05  C5i.  DlT.   15 

(TISTP/eRN)  OTS  prlca  91.60 

Craft  Lab..  Harvard  U. ,  Caabrldga,  Mati. 
TABLES  OF  THE  GENERALIZED  STIRLING  NUMBERS  OF 
THE  FIRST  KIND, 

by  Mllllaa  F.  Plckard.  1  Mar  63.  ip.  TR^O^ 
Caatraet  Naar186632,  PraJ.  NR371  016 

Oaelaialflad  rapart 

Daierlptart!   'Polyaaalali,  Naaarical  aaalyslt, 
Naabars,  Olffaraatial  aqaatleat.  Series, 
Tables. 

Tke  geaaraliied  Stlrllag  aaabers  of  tke  first 
klad  are  deflaed,  eertala  of  tkalr  basic 
prapartles  dlseassad,  aad  tables  glraa  for  tke 
sqaara  grid  k  •  0(1)10  aad  J  •  0(l)10  vltk 
1  •  -  10(1)10.   (Aatkar) 


A0-iO5  467     Dlv.   IS 
(TISTP/PIM)  OTS  price  922.25 

Ballistic  Researck  Labs.,  Abardeea  Prorlag 
Greaad,  Md. 

TABLES  OF  ORDINARY  BESSEL  FUNCTIONS  OF  THE 
SECOND  KINO  OF  ORDERS  0  THROUGH  9.   VOLUME  I, 
by  Gaerge  C.  Fraacls  aad  Viola  laodaard.  Mar  63. 

illp. 

ROT  *  R  ProJ.  1M010S01A003 

BRL1197  Daclasslfled  report 

Oaserlptars:   •Bassel  faactlaas,  Probability, 
Statistical  aaalysls.  Special  faaetleas, 
Matkaaatles,  Palyaaaials,  Caapaters,  Errars, 
Tablaa. 


sab  a  (x)  far  real  argaaaat  x  ■  .001 (.001 } 50.000 
aad  lategral  arder  a  •  0(1)9  ware  aadertakea 
Bslag  tke  OROVAC  coapator.   Volaaes  I  tkroagk  V 
are  tba  rasalti   Vol.  I,  .001(.001 )10.000;  Vol. 
II,  10. 001(. 001)20. 000;  Vol.  Ill,  20.001(.001) 
30.000:  Vol.  IV,  30.001(.001)i0.000;  aad  Val.  V, 
40.001 (.001) 50. 000.   (Aatkar) 

AO-405  468     Dlr.   15 
(TISTP/FBM)  OTS  price  $22.25 

Ballistic  Researck  Labs.,  Abardeea  Provlag  Groaad, 

Md. 

TABLES  OF  ORDINARY  BESSEL  FUNCTIONS  OF  THE 

SECOND  KIND  OF  ORDERS  0  THROUGH  9. 

by  George  C.  Fraacls  aad  Viola  Maadaard.   atar  63. 

401p. 

RDTAE  PraJ.  1MO10501A003 

BRL  1197  Uaelasslflad  report 

Descriptors:   "Bessel  fanctloas.  Probability, 
Statistical  aaalysii.  Special  faactlaas, 
Matkeaatics,  Polyaoalals,  Caapaters,  Errors, 
Tables. 


AO-40S  469     Olv.   IS 
(TISTP/FEM)  OTS  price  $22.25 

Ballistic  Researck  Labs.,  Abardeea  Praviag 

Grouad,  Md. 

TABLES  OF  ORDINARY  BESSEL  FUNCTIONS  OF  THE 

SECOND  KIND  OF  ORDERS  0  THROUGH  9.  VOLUME  III, 

by  Gaerge  C.  Fraacls  aad  Viola  Noodaard.  Mar  63, 

401p. 

ROT  k   E  ProJ.  1M010S01A003 

BRL  1197  Uaelasslflad  report 

Descriptors:   "Bessel  faactioas,  Probability, 
Statistical  aaalysls.  Special  fuactioas, 
Matkeaatics,  Polyaoalals,  Coapaters,  Errors, 
Tables. 

AD-405  470     Olv.   IS 
(TISTP/PKM)  OTS  price  $22.25 

Ballistic  Researck  Labs..  Abardeea  Provlag 

Groaad.  Md. 

TABLES  OF  ORDINARY  BESSEL  FUNCTIONS  OF  THE 

SECOND  KIND  OF  ORDERS  0  THROUGH  9.   VOLUME  IV, 

by  Gaerge  C.  Fraacls  aad  Viala  aaod«ard.  Mar  63. 

401p. 

ROT  A  E  ProJ.  1M010S01A003 

BRL1197  Uaclassified  report 

Oaserlptars:   'Bassel  faactlaas.  Prabablllty, 
Statistical  aaalysls.  Special  faactlaas, 
Matkeaatics,  Polyaaaials,  Caapaters,  Errors, 
Tables. 

AO-405  471     Olv.   15 
(TISTP/FBM)  OTS  price  $22.25 

Ballistic  Researck  Labs.,  Abardeea  Provlag 

Groaad,  Md. 

TABLES  OF  ORDINARY  BESSEL  FUNCTIONS  OF  THE 

SECOND  KIND  OF  ORDERS  C  THROUGH  9.  VOLUME  V. 

by  George  C.  Fraacls  aad  Viola  Hoodaard.  Mar  63, 

401p. 

ROTAE  PraJ.  1HO1O5O1A003 

BRL  1197  Uaelasslflad  report 

Oeseriptors:   "Bessel  faactioas.  Probability, 
Statistical  aaalysls.  Special  faactlaas, 
Matkeaatics,  Palyaealals,  Coapaters,  Errars, 
Tables. 


AO-405  816     Olv.   15.  30 
(TISTP/FEM)  OTS  price  $2.60 

Israel  last,  of  Tecb.  (Haifa). 
DECOMPOSITIONS  OF  FINITE  AUTOMATA, 


/ 


by  Miebael  Vaeli.  Mar  63,  20p.  TRIO 
Coatract  N62558  3510 
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AD-405   826  Div.       15.    8 

(TISTP/JEA)    OTS    price    $2.40 

Carlyle   Bartaa    Lab.,    Jokas    Hopkias   U. 

Md. 

DISCRETE.  FINITE  REPRESENTATION  OF  A  LI 

STATIONARY  SYSTEM. 

by  P.  J.  Butterly.   Hay  63,  14p. 

Contract  AF30  602  2597,  ProJ.  4505,  Ta: 

RAOC  TDR63  124         Uaclassified  re 
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AD-405  876     Olv.   15.  30 
(TISTP/FEM)  OTS  price  $3.60 

Michigan  U.,  Coll  of  Engineering,  Ana  /lilbor. 

NORMAL  MONOIDS  AND  FACTOR  MONOIDS  OF  CqImUTATIVE 

MONOIDS. 

by  Yehoshafat  Glve'oa.  Hay  63,  38p. 

05662  03105  25T 
Contract  Noar122421 

Uaclassified  rerifrt 

Oeseriptors:   'Topology,  "Algebraic  topology. 
Vector  aaalysls.  Matrix  algebra.  Inequalities. 
Nuabers,  Trans  foraat  ions  (Matheaat  ics|]| ,  Factor 
analysis.  Algebras,  Metaaat heaat ics . 


16.    MEDICAL  SCIENCES 

AD-^04  761      Div.   16 
(TISTM/PCR)  OTS  price  $2.25 

ladiaaa  U. ,  Blooaiagtaa. 

CUMULATIVE  AUDITORY  EFFECTS  RESULTING 
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MEDICAL  SCIENCES  -  Division  16 

MULTIPLE  EXPOSURE  TO  INTENSE  ACOUSTIC  STIMULATION 

PART  I.   DEAFENING  EFFECTS  OF  NOISE  ON  THE  CAT. 

Fiaal  rept., 

by  Jaaes  D.  Miller  aad  Charles  S.  Natsaa. 

Dee  62,  75p. 

Coatract  Ar33  6l6  3844,  ProJ.  7231,  Task  723101 

AMRL  T0R62  99,  vol.  1   Uaelasslflad  report 

Report  oa  Bioaeekaaics  of  Aerospace  Operatioas. 

Descriptors:   *Deafness,  "Hearing,  Cats, 
Stiaulation,  Sensitivity,  Histology,  Ear, 
Tkreskolds  (Pkysiology ) ,  Audioaetry,  Calibra- 
tion, Bekavior,  Low  frequency,  Stocknstic 
processes,  Moaads  and  injuries.  Training, 
Reliability,  Test  aethods,  Pkotograpks, 
Tables,  Production,  Noise. 
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AD-404  767 
(TISTM/PCR) 


Div.   1b 
OTS  price  $6.60 


Staaford  0.  School  of  Medicine,  Cnlif. 


A  STUDY  OF 


IMMEDIATE' ■  SENSITIZATION  BY 


ADSORPTION  OF  ANTIGENS  AND  ANTIBODIES  IN  VITRO 

Annual  progress  rept., 

by  George  A.  Feigea.  1  Hay  63,  1v. 

Caatraet  Noar225  46 

Unclassified  report 

Descriptors:   'Aat igea-aat ibody  reactions, 
■Allergy,  *Gaaaa  globulia,  "Toxins  and  anti- 
toxins, NenroBuscular  transai ssion.  Antigens 
aad  antibodies.  Velocity,  Bovines.  Heart, 
Laboratory  aaiaals.  Rabbits,  Fluorescence, 
Electrophoresis,  Histaaine,  Absorption 
(Biological),  Skin,  Inhibition,  Mice,  Nerves, 
Teaperature,  Dosage,  laauae  seraas.  Toxicity, 
Absorption,  Heaolysis,  Clostridiua  tetnne. 

Coateat  s: 

Aaaphylactic  and  heaolytie  cross-reactions  of 

aati-boviae  gaaaa-globul in 
Studies  oa  tke  perpkeral  aeuroauscular  actlaa 

af  tataaus  toxia 
Effect  of  aatibody  concent  rat ioa  aa  tke  velocity 

of  seasit isat ion 
Studies  of  in  vitro  sensit isat iaa  witk  tkeraally 

altered  aatibodies 
Studies  oa  sea  arebin  toxin 


AD-404  791      Dlv.   16 
(TISTM/PCR)   OTS  price  $1.10 

Aray  Biological  Lnbs . ,  Frederick,  Md. 
FIBRINOLYTIC  PROPERTIES  OF  THE  TULAREMIA 
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Division  16  -  MEDICAL  SCIENCES 


PATHOGEN, 
tr.    by   Ya.    I.    Al 
Feb    63.    5p. 
ABL  flUi. 


T.  I.  Pachkava. 


Uaela«sifl«d  report 


fraas.  froa  lottovtkly  Goiadaritvaaayy  ■editiln- 
tkly  laatUat.  ao.  6.  pp.  Q6-102.  IQ^i''. 

Descriptors:   •Pastaaral la,  •Fibria,  laa. 
Laboratory  aaiaals.  Rica,  Rabbits. 

flkea  the  talareai"  patho«ea  is  caltared  on  a 
liqatd  yolk  aediaa  it  secretes  a  lytic  agent 
■hick  dissolves  plasaa  fibria  nf  aan  aad  labora- 
tory aaiaals.   Fibr i aol ysias  nf  the  tulareaia 
pathogen  have  a  specific  action:   they  have  a 
lytic  effect  oa  the  fibrin  of  the  saae  species 
of  aaiaal  froa  ahich  they  have  been  recovered. 
There  is  »  specific  relationship  between  the 
viralence  of  the  talareai*  pathogea  aad  its 
fibriaolytic  activity.   Highly  viruleat  strains 
are  capable  of  secretiag  a  lytic  ageat  which 
dissolves  fibrin.   Neakened  and  attennated 
strains  lose  their  capacity  to  prndace  fibrino- 
lysins  along  with  their  loss  of  viralence.   The 
lytic  ageat  secreted  by  the  tnlareaia  pathogen 
only  acts  on  the  fibrin  of  a  snsceptible  aaiaal, 
prodacing  lysis  of  a  clot  and  not  toaching  the 
fibrin  ia  the  plasaa  of  a  aoasaseept ib le  aniaal. 
(Aathor) 


W-KOk   702     Div.   16 
(TISTH/PCR)  OTS  price  $1.10 

Aray  Biological  Labs.,  Frederick.  Md . 

A  CHANGE  OF  THE  PROPERTIES  OF  THE  Q-FEVER 

CAUSATIVE  AGENT. 

tr.  by  Charles  T.  Ostertag,  Jr.  Feb  63,  2p. 

ABL  T747 

Unclassified  report 

Trans,  froa  Jnl.  of  Microbiology.  Epideaiology 
and  laaanobiology  No.  1,  p.  152.  1963. 

Descriptors:   •Coxiella,  Rickettsia.  Chiekeet, 
Eabryos.  Coapleaeat,  Laboratory  aaiaals. 
Sex  glands.  Radiation  effects.  Innisatioa. 
Radioactive  isotopes.  Swine,  Phosphorus, 
Hat nt lent. 


AO-^04  808     Div.   16 
(TISTB/AAB)  OTS  price  $1.60 

Naval  Radiological  Defense  Lab.,  Saa  Francisco, 

Calif. 

DIFFERENTIAL    RAUIOSENSITIV ITT    OF    FIRST-    AND 

SECOND-SET    RESPONSES  TO    ALLOGENEIC    AND 

XENOGENEIC    SKIN    GRAhTS    IN    SUDLETIIALLY    IRRADIATED 

■ICE. 

by  ■.  L.  Tyan  and  L.  J.  Cole.  IS  Apr  63.  Up. 

NROL  TR636 

Unclassified  report 

Oascrlptors:   *Skin.  laauaology,  Mice,  Rats, 
X-rays,  laaune  serua,  Hadiatioa  toleraace. 
Traasplaatat ion. 


Data  are  presented  deaonst rat iag  t 
radiosensitivity  of  the  first  and 
responses  of  snblethally  irradiate 
■ice  previoMSly  sensitized  with  al 
difference),  xenogeneic  (rat)  or  b 
and  xenogeneic  skin  grafts.  The  s 
response  is  aore  radioresistant  th 
first-set  response.  The  second-se 
to  a  xenogeneic  graft  reaains  inta 
fallowing  recovery  froa  the  effect 
irradiation.  Mhile  intact  for  a  b 
fellowiag  irradiation,  the  second- 
to  an  allogeneic  skin  graft  was  ab 
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snblethal  irradiation  (670  rad).   CoMcarrent  pre- 
seas it izat ioa  with  allogeaeic  aad  xenogeaeic  skin 
grafts  prevented  the  abrogation  of  the  second- 
set  response  to  the  allogeneic  graft  by  sublethal 
irradiation.   The  first-set  respoase  to  an 
allogeaeic  graft  recovered  froa  the  effects  of 
sublethal  irradiation  prior  to  the  recovery  of 
the  first-set  response  to  a  xenogeneic  graft. 
(Aatkor) 


A0-i04  809      Div.   lb.  28 
(TISTM/CCH)  OTS  price  $1.60 

Gaustad  Mental  Hospital,  Oslo  (Norway). 
BKAIN  AND  BEHAVIOR:   INTRACEREBRAL  ELECTRO- 
GRAPHIC  STUDIES  IN  THE  HUMAN  BKAIN. 
Final  technical  rept.  no.  i,  1  Dec  61-30  Nov  62, 
by  C.  H.  Sea-Jncobsen.   30  Nov  62.  Up. 
Contract  DA91  S91EUC2028 

Unclassified  report 

Descriptors:   •Brain,  aBehavior,  "Nervous 
systea,  Stiaulation,  Electrodes,  Light, 
Speech,  Punch  cards.  Neurology,  Surgery, 
Pattern  recognition.  Data  processing  sys- 
teas,  Electroencephalography,  ELectric  po- 
tential. Attention.  Physiology. 
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rooa. (Author) 
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al  St iBulat  ion  are 
grouped  according  to 

teus  being  respon- 

med.   The  evalua- 

of 

consc  iousness 

as 

been  rather  dif- 

out  a  nuDber  of 

uped  a  technique  by 
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AO-4r\4  «a     D»»-   16,  20 
(TISTP/MFA)  OTS  price  $3.60 

Microwave  Lab.,  Stanford  U.,  Calif. 

PARTIAL  CELL  IRRADIATION  AND  SOFT  X-RAY 

HICRODIFFRACTION. 

by  V.  «.  Burns  and  H.  H.  Pattee.  Apr  63.  29p. 

BLS; 

Contract  Nonr22551 ,  ProJ  .  NR3r^^  4''1 

Uaclassified  report 

Descriptors:   "Biophysics,  Hicrostractare , 
Cells  (Biology),  Algae,  Radiation  effects. 
Radiation  daaage.  Electron  beaas.  Nuclei 
(Biology),  Radiological  (Dosage),  Molecular 
structure.  X-ray  diffraction  analysis. 


AD-^.  4  875      Div.   16 
(TISTM/CCH)  OTS  price  $2.60 

Loadon  U.  (Gt .  Brit.) . 

PHOSPHOPROTEIN  METABOLISM  IN  CEREBRAL  FUNCTION- 
ING. 

1963,  25p.  ST1 
Contract  DA91  591EUC19U 

Unclassified  report 

Descriptors:   "Brain,  "Phosphoprotei ns , 
Enzyaes,  Electric  potential,  Stiaulation, 
Sensitivity,  Identification,  Metabolisa. 

Contents: 

Sabcellular  distributioa  of  cerebral  phospho- 

proteins,  iacladlag  location  of  a  phosphoprotein 
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sensitive  to  electrical  stiaalatlon 
Studies  of  a  cerebral  protein  phosphokihhse 
Atteapts  to  isolate  proteins  enriched  i|i[phos- 

pkopreteins  froa  brain 


AD-40^  881     Div.   16 
(TISTM/AAR)  OTS  price  $1.60 


Cornell  Aeronautical  Lab.  Inc.,  Buffalo 

INVESTIGATION  OF  THE  FUNCTION  OF  THE  CO||>US 

STRIATUM. 

Final  technical  rept.,  1  Jan-31  Dec  62, 

by  A.  Mesfeldt  Laurien.   31  Dec  62,  lip 

Contract  DA91  591EUC2119 

Unclassified  rep^^t 

Deserlptorsi  "Brain,  Tissue,  Pigeons]  Cats, 
Psychology,  Blocheais try ,  Histology,  S>nsory 
■echanisas,  Behavior,  Learning,  Nervoff  •]r>- 
tea.  Physiology. 


Investigations  of  the  fanctien  ef  the  c 
striatua,  the  conditioned  avoidance  bek 
cats  with  lesions  ia  the  globus  pallida 
learning  in  cats  with  lesions  in  the  gl 
pallidus  aad  the  ability  of  plgeoas  te 
Bate  between  other  pigeons  are  pre8ente( 
(Anther) 
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A.  Ferschungsinstltnt ,  GMBH  Frel  turg. 


ON  THE  PRODUCTION  AND  IMMUNOLOd 
ION  OF  ARTIFICIAL  ANTIGENS  CONTii 
GARS  (OR  OLIGO-SACCHARIDES)  AS 
ANT  GROUPS,  IN  RELATION  TO  THE 

ANALYSIS  OF  ENTEROBACTERIAL  0 
INS). 

chnical  rept.,  1  Dec  61-30  Nov 
Hestphal.   30  Nov  62,  15p. 

DA91  591EUC2089 

Unclassified  rep< 


Descriptors:  "Antigens  and  antlbodie 
•Carbohydrates,  "Eabacterl ales,  laaan 
Predaction,  laaunity,  Toxins  and  Antl 
Salaenells,  Escherichia,  Toxicity,  In 
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A0-.404  9U     Div.   16 
(TISTM/LMH)  OTS  price  $1.60 

Birainghaa  U.  (Gt.  Brit.). 

DYNAMIC  RESPONSE  OK  SINGLE  NEURONAL  UNI' 

FREQUENCY-MODULATED  AUDITORY  STIMULI  IN 

UNANAESTHETIZED  ANIMAL. 

Annual  technical  rept.  no.  1.  1  Jan-31  f^c  62. 

31  Dec  62,  16p. 

Contract    DA91    591EUC2092 

Unclassified   repi^t 


TO 
THE 


MEDICAL  SCIENCES  -  Division  16 

Descriptors:  "Auditory  nerve,  "Acoustics, 
Hearing,  Aniaals,  Electrodes,  Sound,  Cats, 
Stiaulation,  Audioaetry. 
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and  subseque 
rds  were  obta 
s  of  the  audi 


dynamic,  as  opposed  to  the 

perties  of  the  auditory  pathway 

specifically,  the  response  of 

he  auditory  cortex  of  the  un- 

estrained  cat  have  been  recorded 

es  of  acoustic  stimulation.   A 

igned  which  would  provide  audio- 
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ined  froa  91  units  in  various 

tory  cortex.   (Author) 

AD-405  017     DlT.   16.  3 
(TISTM/CCH)  OTS  price  $1.10 

Aray  Biological  Labs.,  Frederick,  Md. 
A  COMPARATIVE  STUDY  OF  THE  INTRANASAL  AND  AEROSOL 
METHODS  OF  VACCINATION  AGAINST  INFLUENZA, 
trans,  by  Charles  T.  Ostertag  Jr.   Apr  63,  6p. 
ABL  T767  Uaclassified  report 

Trans,  froa  J.  Microb. ,  Epideaiol.  and  laaanob. , 
pp.  63-67,  1962  (Copies  also  available  froa  DDC). 

Descriptors:   "Influenza  viras.  *laaunlty. 
Aerosols,  Respiration,  Nose,  laaaaology, 
Vaccines,  Test  aethods. 
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(Author) 


AD-^05    021  Div.      16 

(TISTB/PCR)    OTS   price   $1.10 

Joint    PablicatioBS   Research   Service,    Nasklagtoa. 

D.    C. 

EXPERIMENTAL  ANTHRAX  INFECTION  IN  IRRADIATED 

ANIMALS, 

by  A.    P.    Krasil'Blkov   aad   N.   A.    Israltel'. 

3   Apr    63,    8p.    R30A9O 

ABL  T769  Unclassified  report 

Trans,  frea  Meditsynskaya  Radlelogiya  (Medical 
Radiology).  Vol  k.    No  6.  1959,  pp.  56-60. 

Descriptors:   "Bacillas  aathracis,  "Radiatiee 
effects.  X-rays,  Diseases,  Mice. 

A  single  everall  Irradiation  ef  ahite  alee  «ltk 
x-rays  ia  sablethal  doses  (3^12  r)  lowers  the 
resistance  of  the  aaiaals  to  anthrax  infectiev. 
This  reduction  is  already  evideat  one  day  foUew- 
lag  irradiation,  is  clearly  aaaifest  after  3 


Division  16  -  MEDICAL  SCIENCES 


■iitaae 
irradia 
tk«  Irr 
•vaa 
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radittl 
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fastar. 
aaabar 
aaaraea 
tka  eea 
klflkar 


ad  raackai  a  aaxlaaa  aa  tkt  "ih  day.   la- 
a  ratara*  fally  by  tha  12tk>21tt  day  aftar 
tlaa.   Tka  laaarlag  af  tka  raslitaaea  ef 
adiatad  arfaalia  ta  aatkrax  lafvetiaa  li 
ra  elaarly  aaalfatt  la  axparlaaats  aslati  a 
adiatiaa  daaa  (5$0  r).   A  lawariag  af  tka 
Bca  af  «klta  alea  aabjactad  ta  iaaitlag 
aa  aceara  witb  aabeataaaaai  aad  latravaa- 
faetlaa}  altk  tka  latraaaaal  aad  paxaral 

af  iafaetlaa.  aa  algal fieaat  dlffaraaca 
arrad  la  tka  raaetlaas  af  tka  Irradlatad 
tral  apaeiaaaa.   Exparlaaatal  aatkrax  ia- 

dariag  tka  eaaraa  af  daralapaaat  af 
aa  alekaasa  aaaaaa  fraa  a  sabataatlally 
aaa  af  tka  lafaetlag  agaat  (a  faetar  af 
a  af  tkaaaaada),  daralapa  1-1  1/2  daya 


datralapa  altk  tka  saalaatlaa  af  a  larga 

af  argaaa  aad  tka  aeeaaulatlaa  la  tka*  af 
•  aaabari  af  alerabaa  (la  eaaparlaaa  altk 
tral  aaiaala),  altk  a  daatk  rata  saaavkatf 
tkaa  tkat  af  tka  eaatral  graap.   (Aatkar) 


AO-io;  oi<         01*.  16 

(TISTl/CCH)  OTS  prlea  |1.60 

Offlea  af  tka  Dlraetor  ef  Dafaasa  Batearek  aad 

Caglaaarlag,  Matklagtoa,  0.  C. 

■ILITABT  lESEAiCH  ON  JET  FOEL  CONTAMINATION. 

by  Doaald  B.  Brooks.  1963.  15p.  FL225  23 

Oaelaialflad  report 


Preseated 
Midyear 


id  at  ■  Setdoa  oa  Faal*  darlag  tfce  28tb 
■layear  leetlag  of  tke  Aaerleaa  Petroleaa 
lastltate  Dlrliloa  of  leflalBg,  la  tke  Beajaaia 
Fraaklia  Hotel,  Pkl ladelpkla,  Peaat ylraal a. 
13  Bay  1963. 

Deterlptorst   *Fael  coataalaatioa,  Avialloa 
fealt.  Jet  eaglae  faela.  Fael  taaks,  Avlatloa 
aeeldeatt.  Storage,  Corroalea,  laklbltioa, 
Growtk,  Baeterla,  Faagl,  Coatlagt,  Pipes, 
Oeeoataalaatlea,  Storaqe  taaks.  Feels, 
■leroorgaalsaa. 


Serleas  a 
f laaaoats 
eoryosloa 
kave  beea 
Tke  eklef 
■ere  foaa 
rast ) .  SM 
operatlea 
a^alpseat 
la  eaek  c 
far  lares 
eplaloa  1 
kaadliag 
keeplag  t 
(Aatkar) 


Ireraft  troables 

,  fael  gage  aalf 

,  aad  etker  fael 

traced  to  coata 

offeaders,  slag 

d  to  be  water,  d 

rfaetaats,  aad  a 

aad  aalateaaaea 

was  foaad  to  be 

ase  af  serleas  f 

tlgated.   Tke  co 

s  tkat  tke  treab 

of  feels  eaa  be 

kroagkeat  tke  fa 


,  laeludla 
aactloas, 

systea  dl 
alaaats  la 
ly  or  la  c 
Irt  (espee 
Icroergaai 
of  fael  k 
tke  causa 
ael  coataa 
aseasas  of 
las  aaceaa 
averted  by 
el  kaadlla 


g  eaglae 
lategral  teak 
fflealties 

tke  fael. 
oabiaatioa, 
lally  Iroa 
sas.   laproper 
aadllag 
tire  factor 
laatloa  tkas 

Inf oraed 
tered  la  field 

good  kouse- 
g  systea. 


AD-i05  057     Olr.   16 
(TISTI/CCH)  OTS  price  t1.50 

Dake  D. .  Durkaa.  N.  C. 

CAIDIOPULMONARY  RESPONSES  TO  HYPOTHERIIIA  AND 

CdTAIN  OTHER  ENVIRONMENTAL  STRESSES. 

Flaal  rapt.,  Sep  60-Oct  62, 

by  F.  G.  Hall  aad  J.  V.  Saliaao.  Mar  63.  49p. 

Coatract  AF33  6l6  6803,  ProJ.  7163,  Task  716301 

AMIL  TDI63  19  Uaclasslfied  report 

Report  ea  Pkyslolagy  Rasearck. 

Deserlptersi   •Resplratloa.  Eplaapkrlac. 
Hypexla,  Stress  (Pkyslolegy) ,  Heart,  Laags. 
Clased-cyele  eeeloglcal  systea,  Hypotkerala. 

lesplratary  regalatloa  was  stadled  at  aoraal  aad 
sab-aoraal  body  teaperatares.   Hypoxia  aad  body 
teaperatare  ware  feaad  to  operate  reciprocally 
la  deteralalag  atllliatloa  ef  exygea  la  a  closed 
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A 0-^0 5  059 
(TISTM/LHH] 


Respiratory  aad  circalatery  re- 
laposed  trackeal  obstractloa  were 
aoraetkeralc  aad  kypetberalc  aaaestke- 
Is.   Tkese  respoases  were  foaad  ta  be 
tke  degree  of  kypoxla  wklck  developed 

to  body  teaperatare,  per  se.   Ckaages 
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e  were  oaly  saall  ckaages  la  rasplra- 
pace.   No  sigalflcaat  lapalraeat  of 
rt  occarred  at  body  teaperatares  as 
Reflex  activity  was  also  studied 
rale  ead  kypotkeralc  aaiaats.   Hypo- 
aals  ratala  reflex  activity  bat  tke 
f  tke  respoases  Is  less  tkaa  at  aoraal 
atare.   Tke  sagaaatad  respoase  to 
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otkaralc  state  bat  at  a  lower  order 
e.  (Aatkar) 


Olv.   16 
OTS  prica  tU.SO 


bockkaed  Aircraft  Corp..  Suaayvale.  Calif. 

THE  DETAILED  COMPOSITION  OF  FECES.  SMEAT,  AND 

URINE:   AN  ANNOTATED  BIBLIOGRAPHY, 

ceap.  by  Ckarles  M.  Pierce.  Mar  62,  210p.  SB62  56; 

8  55  62  2 

Uaclasslfied  report 

Descriptors:   •BlbUegrapkias,  'Hetabellsa, 
Persplratioa,  Drlae,  Closed-cycle  ecological 
systeas,  loa  exckaage.  Blockealstry,  Vastes. 
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AD-405  099     Dlv.   16,  i 
(TISTM/CJH)   OTS  price  fl.10 

Aray  Biological  Labs.,  Frederick,  Md. 

ANTIBACTERIAL  EFFECT  OF  SOME  N-SUBSTITUTEO 

PYRIDINE  DERIVATIVES, 

by  L.  R.  Koloaoytsev.  N.  F.  Eaiaryaava, 

N.  I.  Heoaya,  aad  A.  E.  Skeyakaaa.  22  Mar  63, 

8p. 

ABL  T755;  JPRS  R  3048D 

Uaclasslfied  report 

Traas.  froa  Mlkrablol  Zk  (Kiev),  24:3:23-8,  1962. 

Descriptors:   oOrgaaic  coapeuads,  •Geralcides, 
'Bacteria,  Fuagicides,  Nitrogen  coapouads, 
Ceaplex  coapeaads.  Toxicity,  Ckeaotkerapeatlc 
ageats,  Syatkesis  (Ckeaistry).  Pkaraacalogy. 

Tke  aatlaicroblc  actiaa  ef  18  pyradiae  deriva- 
tives was  studied  oa  K  species  of  alcreergaa- 
isas.   Tke  test  preparatioas  were  syatkesiied  by 
tke  aatkars  frea  ceapoaeats  of  pyridiae  bases 
ef  coal  tar,  several  preparatioas  beiag  syatke- 
sised  for  tke  first  tiae  by  aa  origiaal  pracadara. 
Sevea  preparatioas  proved  fairly  active  wkea 


tested  la  vitro.   Tke  kigkest  activity  fees  dis- 
played by  derivatives  of  4-(a-diaetkyl  faalao- 
pkeayl  pyridiae  la  respect  to  patkogea  iMc  ia- 
testiaal  bacilli,  dyseatery  bacilli,  a^^kracoid 
bacilli  aad  staphylococci.   (Author) 


AD-405  160     Dlv.   16 
(TISTM/CCH)  OTS  price  $1.10 

Texas  U.  Medical  Breach,  Galveston. 

NEUROANATOMY  AND  EMBRYOLOGY  OF  MARINE  |I)1MMALS. 

Fiaal  rept.. 

by  Joha  G.  Slaclair.  1963,  2p. 

Coatract  Noar335500,  ProJ.  NRIO^  HO 

Uaclasslfied  reibrt 


Descriptors:   "Aquatic  aaiaals,  Ceta 
Eabryos,  Aaatoay,  Msriae  biology,  Ec 


AD-405  164     Div.   16 
(TISTM/CCH)  OTS  price  tl.lO 

Westera  Reserve  U.  School  of  Medieiaa, 

Okie. 

METABOLISM  OF  PROTEIN.  AMINO  ACIDS  AND 

Progreit  rept.,  1  May  62-30  Apr  63, 

by  George  J.  Gabusda.  May  63,  7p. 

Coatract  DA49  007ad749 

Uaclassifiad  re| 

Descriptors:  *Metabolisa,  'Protaias 
coapounds,  Kidneys,  Aaino  acids.  Bio 
Patkology.  Heart,  Blood,  Uriae.  Rats, 
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AD-A05  259     Div.   16 
(TISTM/PCR)  OTS  price  $1.60 

I'ppsala  V.    (Sweden)  . 

ELECTRONIC  DELOCALIZATION  AND  BIOCHEMIC 

EVOLUTION, 

by  Bernard  Pullaaa  and  Alberte  Pallaaa. 

13  Nov  62.  16p.  TN86 

Contract  AF61  052  351 

ARL  63  94 

Uaclasslfied  rap 


Presented  at  the  Syaposiua  of  the  4th  I 
national  Suaaer  Institute  in  Quantua  Ch 
aad  Solid  State  Physics.  27  Aag-1  Sep 
at  Rattvik,  Oalarna. 


•  e, 

logy. 


:ievelaad, 
iMMONIA. 

ort 

Aaaoalaa 
keaistry, 
Man. 


aetab- 

sabject 
♦g  prep- 
$  defi- 

extead 

potassiua 

relatioa 
^a  aaiao 
^died  ia 
«f 

iae  aad 
epleted 
4s  of 

ing  in- 

5  rea  aad 
aaoaiaa 
4  to 

«  a  sig- 
^sibly 

iailar 

e-treeted 
^ere   aot 
ijc   Jaiee 
ttaeat    with 

allziag 
*|uthor) 


)4 

ltd 


M 


irt 

Uter- 
is try 
held 


MEDICAL  SCIENCES  -  Division  16 

Descriptors:   *Biocheais try ,  •Molecular 
properties.  Molecules.  Proteias  (Conjugated), 
Nuclei  acids.  Organic  phosphorus  coapounds. 
Cheaical  bonds.  Organic  pigaents,  Ensyaes, 
Electron  transitions.  Carbohydrates,  Fats. 
Steroids,  Stability,  Synthesis  (Cheaistry) . 
Decoaposition,  Seaiconductors ,  Coenzyaes. 
Heterocyclic  coapounds.  Nutatieas,  Electricel 
properties;  Resonance. 

Most  of  the  essentiel  bioaolecules  which  are 
related  to  or  perfora  fundaaental  functions  of 
living  aatter  are  constituted  of  coapletely  or 
pertielly  coajugated  systeas.   The  functional 
advances  of  such  coapounds  in  living  aatter  ere 
discussed. 

AD-405  451      Dlv.   16 
(TISTH/HA)  OTS  price  $1.60 

Aray  Biological  Labs.,  Frederick,  Md. 

LABORATORY  OUTBREAK  OF  HEMORRHAGIC  FEVER  MITH  A 

RENAL  SYNDROME, 

by  S.  M.  Kulagia.  N.  I.  Kedorova,  and  E.  S. 

Ketiladze.  tr.  by  Charles  T.  Osterteg,  Jr. 

Feb  63.  lip. 

ABL  T737  Unclassified  report 

Trans,  froa  Jnl.  of  Microbiology.  Epideaiology 
and  laaunology,  33:10,  pp.  121-126,  1962. 

Descriptors:  •Coaaunicable  disease.  •Viruses. 
Scientific  personnel.  Epideaiology,  Diagaosis, 
Biological  laboratories.  Rodents.  Disease  vec- 
tors. Uriaary  systea.  Bleed  ceaats,  Etiology. 
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AD-405  573     Dlv.   16 
(TISTM/CCH)  OTS  price  $1.10 

Pasadeaa  Foaadation  for  Medical  Research,  Calif. 

STUDIES  ON  BODILY  DEFENSE  MECHANISMS  NITH  THE  USE 

OF  CELL  CULTURES. 

Fiaal  rept.,  1  Oct  60-30  Sep  61, 

by  C.  M.  Poaerat.   30  Sep  61,  4p. 

Coatract  Noar3306  00,  ProJ.  NR103  510 

Unclnssified  report 

Descriptors:   •laaunology,  'Cells  (Biology). 
Tissue  culture,  Blood  serua.  Viruses,  Air, 
Contaaiaation,  Radiological  contaainat ion , 
Horaoaes,  Pituitary  gland.  Pathology. 

AD-405  599     Div.   16 
(TISTM/MA)  OTS  price  $1.10 

Trinity  Coll..  Dublin  (Eire). 

THE  EFFECT  OF  ENVIRONMENTAL  TEMPERATURES  ON  THE 

ACTIVITIES  OF  CERTAIN  ENZYMES  IN  MAMMALIAN  SKIN. 

Annual  technical  status  rept.,  1  Apr  62-1  Apr  63. 

by  J.  N.  R.  Grainger.   1  Apr  63,  7p. 

Coatract  DA91  591EUC2^89 

Uaclasslfied  report 
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Division  17  -  METALLURGY 

D*.«cript«rf :  •t.atjmet,  •Skia,  ■Rabbits,  Ears, 
T»mp»t%tmt9,  Osyfaa  caasaaptlaa,  Eavi raaaeatal 
taits. 


A  ■•thad  Mt 
•t  a  rabbit 
abaat  12  C. 
had  ear  ski 

•t    16.2  C  a 
tip.   There 
' dl f f ereace 
tiaa  af  Hia 
frea  cald  a 
tlve  aeaas 
Tbe  activit 
■red  aader 
kigker  ia  t 
ceapared  wi 
sigaif ieaat 
la  the  shot 


t  described  fe 
at  abeat  30  C 
Rabbits  kept 
a  teaperatares 
t  the  ear  base 
is  a  saall  ba 
betMeea  the  ra 
eed  ear  skia, 
ad  aara  adapte 
■ere  1.92  aad 
J   of  SHCciaic 
staadard  ceadi 
kia  froa  cold- 
th  wara  adapte 
differeaee  be 
t  tiae  ef  two 


r  aaiatai 
aad  the 

at  6  C  a 
raaglag 
to  12.19 
t  sigalfl 
tes  af  ox 
•hea  aeas 
d  rabbits 
1.64  ul./ 
dehydroge 
tioas  is 
adapted  r 
d  ear  ski 
coaes  est 
days  at  6 


aing  eae 
opposi  te 
ir  teaper 
froa  aa  a 

C  at  the 
eaat  (P  ' 
ygea  ceas 
ured  at  3 
The  re 
ag  N/  koa 
aase  ahen 
very  auch 
abbits  ea 
a.  This 
abllshed 

C.       (Aat 


ear 
ear    at 

atere 
verage 

ear 

0.05) 
aap- 
0   C, 
spec- 
r. 

aeas- 

rs    as 
Tory 

aith- 

hor) 


AD-405   783  Bi».      16 

(TISTN/LNH)    UTH    price    t2.60 

Navy   Cxperiaeatal    Diviag   Uait,    Naval    Meaponi 

Plaat.    Hashiagtoa,    0.    C. 

CONSTITUTIONAL    FACTORS    IN    DECOMPRESSION    SICKNESS. 

by  0.  A.  Hise.   26  Apr  63.  18p. 

Proj.  F011  06  01,  Task  3361 

NEOU  NMP  RR2  63        Uaclatiiried  report 

Descriptors:   •Uiviag,  'Naval  personnel, 
Decoapressioa  sickaess.  Aging  (Physiology), 
Body,  Body  aeight,  Selectioa,  Staadards. 

To  enable  selectiea  of  bends- res istaat  aen  for 
diving  dnty.  the  feasibility  of  eaployiag 
constitational  factors  as  selecti«a  criteria  aas 
iavestigated.   Feasibility  aas  deteraiaed  by 
ascertaiaiag  if  there  aas  a  relationship  betaeen 
constitational  factors  (age,  height,  aeight,  and 
body  bvild)  aad  the  incidence  of  decoapress ion 
sickness.   A  second  problea  aas  to  deteraine  if 
the  depth  of  a  dive  and  body  type  interact  to 
iaflaeace  the  probability  of  contracting  bends. 
None  of  the  obtaiaed  aean  differences  betaeen  the 
divers  incurring  beads  aad  those  aho  did  not  ae re 
of  safficient  aagnitude  to  distinguish  betaeen 
the  groups.   Therefore,  no  selection  criteria 
coald  be  established.   (Author) 


AD-i05  819     Olv.   16,  30 
('TISTI/AAR)  OTS  price  $2.60 

Aaericaa  Electronic  Labs.,  Inc.,  Colaar,  Pa. 

GENERAL  BIOPHYSICAL  INVESTIGATION  AND 

INSTRUMENTATION. 

Flaal  rept., 

by  Alvia  Singer  aad  Charles  Reiahardt.  Hay  63, 

24p. 

Ceatract  Noar291200 

Uaclassified  report 

Report  on  Intracardiac  aad  latravascalar  Blood 
Pressare  Measureaeat  Utiliziag  a  Transducer 
Effective  at  the  Fecas  of  Measureaeat  and  Intra- 
cardiac Blood  Pressare  Transdacer. 

Descriptors:   'Blood  pressure,  •Instruaea- 
tatioa,  Blood,  Heparin,  Aat icoagulaat ,  Coag- 
alatioa.  Blood  coagulatioa,  Canaulatlea, 
■easareaeat,  Desiga. 

A  ae«  aad  aaiqae  cardiac  catheterisatioa  iastru- 
aeatatiea  systea  aa>  desigaed  and  evaluated  both 
physically  aad  physiologically.   The  systea  has 
beea  sheaa  to  faactiea  ia  a  fashioa  superior  to 
preseat  available  lastraaeat ati oa  siace  the  aea 
systea  possesses:   higher  frequeaey  respoase, 
greater  seasitivity,  avoids  blood  clottiag  prob- 
leas,  avoids  aetioa  artifacts.   (Aathor) 


AD-405  883      Div.   16 
(TISTM/AAR)  OTS  price  $1.10 

Johns  Hopkias  U..  School  of  Mediciae.  Baltiaore, 

Hd. 

EXPERIMENTAL  STUDY  OF  ACUTE  AND  CHRONIC  INJURY  TO 

RENAL  TUBULES. 

AnnunI  progress  rept.  1  Dec  62-30  Jaae  63. 

by  Ivan  L.  Benaett.  Jr.   30  Jaae  63,  4p. 

Contract  DA49  19Jad2379 

Uaclassified  report 

Descriptors:   •Kidneys,  Rats,  Morphology. 
Electron  aicroscopy.  Tissues,  Wounds  and 
injuries.  Necrosis. 

A  study  of  the  noraal  u I t rast ruet ure  of  the  rat 
kidney  aas  undertaken  as  a  basis  for  a  study  of 
the  serial  aorphologic  changes  in  acute  tubular 
necrosis.   By  electron  aicroscopy,  a  close 
structural  relationship  betaeen  endoplasaic 
reticulua  and  cytosoaes  and  betaeen  cylosoaes 
and  the  Golgi  region  aas  established.   The 
tytosoaes  involved  are  ac id-phosphaiase  containing 
aad  aay  be  regarded,  pre  I iainar i I y ,  as  lysosoaes. 
The  technique  of  nephron-d issec t ion  has  been 
perfected  in  the  laboratory  and  is  being  applied 
to  aoraal  kidney  tissues.   (Author; 


17.    METALLURGY 


AD-404  727     Div.   17,  26 
(TISTM/AHS)  OTS  price  $2.60 

Hestinghouse  Electric  Corp.,  Blairsville,  Pa. 
PROCESSING  AND  EVALUATION  OF  PRE-PRODUCTION 
QUANTITIES  OF  COLUMBIUM  ALLOY  SHEET, 
lateria  rept.  ao.  1,  .!4  Jaa-23  *pr  63, 
by  R.  A.  Nadler.  3  *»J    63.  18p. 
Contract  N600  19  595X6 

Unclassified  report 

Descriptors:   •Niobiua  alloys.  Molybdeaaa 
alloys,  Vanndiua  alloys.  Zircoaiua  alloys. 
Extrusion,  Forging,  Hot  aorking.  Manufacturing 
aethods,  Loa  pressure  research,  Experiaental 
data,  Microst raetures.  Sheets,  Mechanical 
Marking. 

A  250  lb.  6-iB.  dlaa.  B-66  ingot  {Cb-5«o-5V- 
iZr)  aas  processed  to  0.165-in.  thick  sheet  by 
aeaas  of  extrusioa,  forging,  and  rolling.   Data 
for  these  and  iateraediate  operations  are  given 
and  plaas  are  outlined  for  future  aork  on  the 
B-66  and  FS-85  (Cb-27Ta-10'«-1  Zr )  alloys. 
(Author) 


AO-iOX  731      Div.   17 
(TISTM/AMS)  OTS  price  •1.25 

Metals  and  Ceraaics  Lab.,  Aeronautical  Systeas 

Div..  Wright-Patterson  Air  Force  Base,  Ohio. 

THE  INVESTIGATION  OF  THE  EFFECTS  OF  LOADING  RATE 

AND  STRESS  CONCENTRATION  FACTORS  ON  THE  NOTCH 

PROPERTIES  OF  THREE  SHEET  ALLOYS  AT  SUBZERO 

TEMPERATURES. 

Fiaal  rept.,  July  60-Feb  62, 

by  A.  W.  Brisbane.   Mar  63.  3Xp. 

ProJ.  7351,  Talk  735106 

ASD  TDR62  930  Unclassified  report 

Report  on  Metallic  Materials. 

Descriptors:   *Loa  teaperatare  research, 
•Cryogenics,  'Alloys,  Staialess  steel.  Steel, 
Nickel  alloys.  Chroaiua  alloys,  Molybdenua 
alleys.  Titaaiaa  alloys.  Aluaiaua  alloys. 


Tensile  properties.  Loading  (Mechaai 
Stresses,  Traasitioa  teaperature,  Ma 
Hardaess,  Colbalt  alloys.  Iron  alloy 
steel. 
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AD-404   73"  Div.       17,    26 

(TISTM/BRW)    OTS    price    U.60 

Universal-Cyclops    Steel    Corp..    Bridgev^ile,    Pa. 

TUNGSTEN   SHEET    ROLLING    PROGRAM. 

Interia   rept.    ao.    7,    1    Feb-3C    Apr   63, 

by    W.    J.    Sehoeafeld.      May   63,    37p. 

Contract    AF33    600   41  "^1  7 

ASD   ASC   TR7   827   V7  Unclassified    re||«rt 

Descriptors:       'Tungsten,    'Sheets,    Rol     ing 
aills.    Heat    treataent.    Tensile    propei^ies. 


METALLURGY  -  Division  17 
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AD-404  780      Div.   17 
(TISTM/AMS)  OTS  prict  $6.60 

Broan  U.,  Providenca.  >.  1. 

THE  BEHAVIOR  OF  METALS  AT  ELEVATED  TEMPERATURES 

LNDER  IMPACT  WITH  A  BOUNCING  BALL. 

by  C-H.  Mok  aad  J.  Duffy.   Apr  63,  1v. 

Contract  NoBr56220.  ProJ.  NRO64  424 

Uaelaitified  roi 


Descriptors:   •Metals.  Hardness,  Test  laethodi. 
Velocity,  lapnct  shock.  High  teaperature 
resenrch,  Experiaantal  dnta.  Mathaant icn I 
analytif,  Eqaatinns,  Theory,  Defnraatinn, 
Plasticity,  Lend,  Aluainua  nlloys.  Elasticity. 
Penetrntion,  Mechnnics. 

This  report  describes  nn  invettigat i on  kkito  the 
behavior  of  aetnis  under  iapact  nt  elevited 
teaperntures.   In  a  series  of  tests,  n  lard 
sphericnl  ball  strikes  the  flat  surface  of  n 
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AD-404  906    Div.   17,  4,  26 
(TISTM/BRW)  OTS  price  $4.60 


Inc. 


General  Telephone  and  Electrenict  Labs, 

Bayside,  N.  Y. 

EXPERIMENTAL   STUDY    OF    FACTORS   CONTROLLING   THE 

EFFECTIVENESS    OF    HIGH-TEMPERATIRE    PROTECTIVE 

COATINGS    FOR    TUNGSTEN. 

QuartiTly    progress    rept.     no.    2,     15    Aug- 

15  Nov  62, 

by  M.  G.  Nicholas.  C.  D.  Dickinson,  and  L.  L. 

Seigle.   15  Dec  62,  1v.  TR62  461,7:  NP12592 

Contract  AF33  657  R787 

Unclatcifled  report 

Descriptors:   •Heat  retiitant  aetals  and  alloys, 
•Coatings,  Thorlun  alloys,  Zirconiua  alloys. 
Tungsten  alloys,  Hafniua  alloys.  Oxygen. 
Metals.  Diffusion.  Tin  alloys,  Aluainua  al- 
loys. Oxides.  Filas.  High  temperature  re- 
search, ThoriuB  coapounds,  Zirconiua  coapounds. 
Nitrides,  Reaction  kinetics.  X-ray  diffraction 
analysis.  Phase  studies,  Micrestruc t ure.  Thick- 
ness, Surface  properties.  Oxidation. 
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AD-404   923  Div.       17,    8.    25 

(TISTP/MFA)    OTS    price    |2.60 

Aerospace  Corp. .    Los    Angeles.    Calif. 

ELECTRONICS    RESEARCH    PROGRAM.       LOW-TEMPERATURE 

ELECTRONICS. 

Seaiannual    technical    note,    1    July-31    Dec   62, 

by    F.    L.    Vernon,    Jr.       29   Apr   63,    16p.    TDR169   3250 

13TN1 

Contract  AF04  695  169 

SSD  TDR63  98  Unclassified  report 

Descriptors:   •Niobiua  alloys,  •Superconductors, 
Loa  teaperature  research,  Filaaents,  Copper. 
Electrons,  Superconductivity.  Tests. 

The  initial  experiaental  aork  on  the  high-field 
superconducting  characteristics  has  started  aith 
an  investigation  of  the  effect  of  grain  size  on 
the  critical  field  (H  sub  c)-critical  current 
(I  sub  c]  relationship.   Measureaents  have  been 
aade  ahich  shea  aa  anoaalous  behavior  of  H  sub 
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A0-i05  061      Oif.   17.  25.  30 
(TISTH/Ka)   OTS  price  tl.OO 

Oireeterate  of  Materials  aad  Processes,  Aero- 

aaatical  Systeas  Oi*.,  Mrigkt-Pattersoa  Air 

Force  Base,  Okie. 

OBSKIVATION  OF  MAGNETIC  DOMAINS  BY  MEANS  OF  THE 

BITTII  COLLOID  METHOD. 

Fiaal  rapt..  Oct  61-JBaa  62. 

by  lebart  J.  Pattea  aad  Karl  J.  Straat.  Mar  63. 

21p. 

ProJ.  7371.  Task  737103 

ASO  TOa63  83 

Uaclassifiad  report 

lepert  oa  Applied  Besearcb  ia  Electrical.  Elae- 
troaic,  aad  Magaetie  Materials. 

Descriptors:   •Powder  aetals,  •Magaetie 
yreparties,  Magaetie  fields,  Magaetie  aata- 
rlals.  Microscopes,  Microscopy,  Ferroaagaet ie 
■aterials.  FarraBagaetisa,  Colloids,  Iroa  eoa- 
poaads.  Oxides.  Circuits,  Silicon  alloys. 
Steel,  Hysteresis.  Test  aatkods.  Test  equip- 
■eat,  Pkotograpks. 


quipaeat  was  developed  for  tke 
pic  observation  of  f erroaagnet ic 
as  of  tke  Bitter  teckni^tue.   Tke 
lectroaagnat-aicroscope  stage 
aaodate  both  bulk  saaples  sad  tkin 
s  described.   The  foraula  for  the 

tke  colloidal  iron-oxide  solution 
tograpks  of  doaaias  on  lilicoa-iron 
eet  illastrate  tke  quality  of  tke 
ke  resolution  wkick  can  ba  obtaiaed 
p.   (Autkor) 


AD-405  136     Di».   17,  26 
(TISTM/AHS)  OTS  price  96.60 

Nuclear  Metals,  lac,  Coacord,  Mast. 
BEITLLIUH  lESEAICH  AND  DEVELOPMENT  PIOGKAM. 
Qaarterly  progress  rept..  1  July-30  Sep  62. 
by  S.  H.  Cellos.  28  Jaa  63,  60p.  9525 
Coatraet  AF33  616  7065,  Tasks  73518  aad  73510i 

Uaclassifiad  report 
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Oescriptorss   •Berylliaa, 
tieaass,  Dactility,  Powder 
tare  (Metallargy) ,  Traasit 
Test  aetkodi,  laparitias, 
Extrasioas,  Oxygea,  Iroa, 
Crystal  lattice  defects,  F 
largy.  Microstractares,  Si 
trailed  ataespkeres,  Badlo 
Heekaaical  prepartles.  Lew 
Silieoa  alloys,  Berylliaa 
Exparlaaatal  data,  Aaalysl 

AD-^05  56^     DiT.   17,  i. 
(TISTM/EJH)  OTS  price  $2.60 


Particle  sise,  Brit- 
aatals.  Grata  strac- 
ioa  teaperature, 
Ckeaical  aaalysis. 
Crystal  straetare, 
ilas,  Powder  aetsl- 
agla  crystals,  Con- 
grapky.  Hot  workiag, 

pressare  researck, 
alleys.  Iroa  alloys, 
s,  laports. 


Maw  Terk  D. ,  Coll.  of  Eagiaeeriag.  N.  Y. 
LITEIATDIE  SUIVET  ON  THE  PtEPAIATION  OF  METALS 


rtOM  OBGANOMETALLIC  COMPOUNDS, 

by  Mlaora  Tsatsal  aad  Donald  Loraas.  Mar  63, 

16p.  SRI 

Ceatract  Ari9  628  1685.  ProJ.  46O8.  Task  ^60802 

AFCIL63  22  Uaclasiifiad  report 

Descriptors:   •Netalorgaaic  coapoaads,  •Traasi- 
tioa  aleaeats,  •Rare  eartk  eleaeats,  •Blbliog- 
rapky.  Rare  eartk  eeapouads,  Coaplex  coapoaads, 
Nickel,  Iroa,  Cobalt,  Ckroaiua,  Decoaposl t i oa, 
Reductioa  (Ckeaistry),  Ckeaical  reaetioas, 
laparitias,  Hydrogeaatioa,  Preparatioa. 

Tkis  llteratare  sarvey  covers  tke  reported  work 
oa  tke  preparatioa  of  aetals  froa  orgaaoaet al 1 le 
dartvativas.   Tke  aaia  aapkasis  kas  beea  placed 
oa  tke  traasltloa  aad  rare  eartk  aetals  witk 
tkaraal  or  ckeaical  aetkods  of  recovery.   A  gea- 
eral  sarvey  of  tke  orgaaoaatal lie  derivatives 
wkiek  kave  beea  prepared  for  tkese  types  of 
aetals  kas  beea  iacladad  oaly  to  suggest  possible 
avaaaas  of  approack  ia  seleetioa  of  tke  type 
wkiek  woald  offer  tke  aost  desirable  properties. 
(Aatkor) 


A0-i05  620     Div.   17,  26 
(TISTH/AMS)  OTS  price  $1.60 

Mhirlpool  Corp.,  St.  Joseph,  Mich. 
THERMOELECTRIC  JUNCTIONING  PROJECT. 
Progress  rept.  aa.  2,  1  Jaly-30  Sep  62, 
by  R.  G.  Sickert.  31  Oct  62.  I6p. 
Ceatract  NObs86ie3,  ProJ.  SR007  12  01,  Task  806 

Daclasslfied  report 

Descriptors:   •Solderiag,  •Tkaraoelectrici ty, 
•Solderiag  alloys,  Ultrasoaic  radiatien.  Lew 
pressure  researck,  Salderiag  flaxes,  Hydro- 
ckloric  acid,  Bisaatk  alleys,  ladiua  alloys, 
Tia  alloys,  Aatiaoay  alloys,  Ziac  coapouads, 
Cklarides,  Surface  properties,  Agiag  (Ma- 
terials), Experiaeatal  data. 


Tke  effort  expeaded  ia  tke  second  qaarter  was 

aaialy  eeaceraed  witk  evaluation  of  solder  alleys 

aad  tkeir  ekaraeterlsties.   Tke  best  solder 

series  discovered  duriag  tkis  period  was  a  coa- 

biaatioa  of  bisautk,  tia  aad  antiaony.   Workable 

solders  of  tkis  series  were  developed  witk  aelt- 

iag  points  raagiag  frea  AGO  to  273  F.   Because 

surface  cleanliaess  aad  preparatioa  tecknique 

are  extreaely  iapertaat  ia  produciag  a  superior 

solder  Joiat,  studies  iavolviag  surface  exaai- 

aatioa  tkrougk  eleetroa  aicroseopy  were  initiated 

to  deteraiae  tke  surfaea  eontaaiaaats.   Tke 

seasitivity  of  tke  Joiat  resistance  scaaaer  was 

iaproved  by  eaa  ardor  of  aagaitude  to  accurately 

deteraiae  resistaaca  to  1  x  10  to  tke  -7tk  power 

okas.   (Autker) 

A0-i05  680     Div.   17 
(TISTM/AMS)  OTS  price  $1.50 

Araoar  Researck  Foaadatioa,  Ckicago,  111. 
RESEARCH  ON  THE  BASIC  NATURE  OF  STRESS  CORROSION 
FOR  VARIOUS  STRUCTURAL  ALLOYS  AT  ROOM  AND  ELE- 
VATED TEMPERATURcS, 

by  Frank  A.  Crossley.  Feb  63,  49p.  B206  12 
Coatraet  AF33  616  7612,  ProJ.  7351.  Task  735106 
ASD  TR6I  713.  pt.  2     Unelassified  report 

Descriptors:   •Corrosloa,  •Aluaiaua  alloys, 
•Heat-resistaat  aetals  St   alloys,  Magaaslua 
alloys,  Ziac  alloys.  Micros tracture,  Tltaaiaa 
alloys,  Vaaadiaa  alloys,  Resistaaca  (Elec- 
trical), Teasila  properties,  Graia  structure 
(Metallargy),  Molybdeaua  alloys,  Ckroaiaa 
allays,  Nielel  alloys,  Staialass  steel. 
Stresses. 

Prograa  objeetlvas  were:   (1)  to  stady  tke  effect 


s« 


of  alcrostraetare  oa  suseeptlbl 1 ity  to 
corrosloa  crackiag  la  tke  skort-transve 
tioa  of  7075-T6  aluaiaua  alloy;  and  (2) 
tke  kiaaties  of  stress-eorrosloa  erackin 
elevated  teaperature  of  candidate  aateri 
structural  applications  in  the  trisonic 
ia  tke  preseace  of  sea  salt.   It  was  k 
tkat  tke  poor  resistance  to  stress  corr 
kigk-strengtk,  wrougkt  alaainua  alloys 
tke  layered-type  aicrostructure  ekaract 
tkese  aaterials.   Skort  life  was  associa 
tke  layered-type  of  grain  structure  ckar 
istic  of  eoaaercial  aaterial,  aad  long  1 
associated  witk  irregular  or  equiaxed  gr 
Jtructures.   Tke  experiaeatal  results  ga 
support  to  the  hypothesis.   (Author) 
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AD-^05    694  Div.       17 

(TISTM/AMS)      OTS   price   $1.10 

Foreign    Tech.    Div..    Air   Force    Systeas   Co 

■right-Patterson   Air    Force    Base,    Ohio. 

NEK    METHOD    OF    IMPROVING   THE    MACHINABILITt 

CAST    STEEL, 

by    S.    V.    Leainskiy.    6   May   63.    7p. 

FTD   TT63    352 

Unclaaaifled    repo4 

Trans,    froa  Russian    Periodical,    Deklady    Aiadeall 
Nauk   BSSR.    6:6,    pp.    366-369.    1962. 


Descriptors:  'Stoel,  •Mackining,  •Cast 
Sodiua  coapouads.  Sulfites,  Sulfur,  Sal 
Carbonates,    Mechanical    properties,     Man( 

Tke   possibility   of    increasing    caat    iteel 
ability    by    introducing    sodiua  sulfur    coap|« 
into    the    ladle    containing    aelted    steel    i 
stely    before    casting    the    aetal    lata    aa    1 
iaveatigated.       (Autker) 
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AO-405  751     Div.   17 
(TISTM/AMS)  OTS  price  $A.60 

■esearch  Cheaicals  Div.,  Nuclear  Corp.  of 

Bsrbank,  Calif. 

THE  PREPARATION  OF  HIGH  PURITY  RARE  EARTH 

BY  ZUNE  REFINING. 

Final  rept.,  1  Jan  62-31  Jan  63, 

by  C.  J.  Heinink.  31  Jaa  63,  26p. 

Contract  AF19  60^  7^91.  ProJ.  ^608,  Task  ijb0802 

AFCRL  63  36  Uaclassified  repor 

Descriptors:  •Rare  eerth  eleaeats,  •Zo|i^ 
■elting,  Europiua,  Saaariua,  Gadoliniua 
lapurities.  Purification,  Ion  exchange, 
tion  heatiag.  Electron  beaas,  Oistillati 
Analysis,  Oxygen,  Test  aethods.  Manufac 
■ethods.  Mass  spectroscopy.  Infrared  sp 
copy,  Kadioaetivation  analysis,  Chroaat 
aaalysis.  Separation,  Reduction  (Cheais 
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high  purity  rare  earth  aetals,  Saaa 
ua,  Gadoliniua  with  total  iapuritie 
haa  .1  ppa  were  atteapted.  Methods 
tion,  reduction  and  purification  we 
change,  dry  fluoride  preparation,  m 
c  reduction,  vacuua  distillation,  24 
ng  by  induction  heat  and  electron  b 
g.  Gas  chrouatography  was  investig 
aaalytical  tool  for  deteraiaat ioa  01 
als.  (Author) 


*0-i05  821      Div.   17,  25 
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Ceaeral  Electric  Co..  Schenectady,  N.  Y. 
'EST  REACTIONS  IN  INTERMETALLIC  COMPOUNDS 
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METALLURGY  -  Division  17 

GRAIN  BOUNDARY  HARDENING  IN  NiGa. 

Final  rept.  Feb  62-Feb  63. 

by  A.  0.  Seybolt  aad  J.  H.  Nestbrook.  Apr  63, 

37p. 

Contract  AF33  657  7980.  ProJ.  7350,  Task  735001 
ASD  TDR63  309  PI       Unclassified  report 

Report  oa  Refractory  laorgaaic  Noaaetallic 
Materials. 

Descriptors:   • Interact al  1  ic  coapouads,  •Nickel 
alloys.  •GalliuB  alloys.  High  .teaperature 
research.  Oxygen,  Nitrogea,  lapurities.  Hard- 
ness, Controlled  ataospkeres,  Cooliag,  Queack- 
ing  (Cooliag).  Aging  (Materials),  Heat  treat- 
■eat,  Peaetratioa,  Micros  true  tare.  Crystal 
lattices.  Deasity.  Heat  of  foraatioa,  Heat  of 
reactioa.  Diffusioa,  Matkeaatical  analysis. 
Crystal  lattice  defects .  Oxidatioa.  Brittleaass. 


The  phenoaenon  of  grain  bouadary  h 
been  explored  for  the  tsCl  siructu 
lie  coapound  NiGa^  NiGa  has  a  hoa 
of  a  few  perceat  Vad  it  was  passib 
the  effect  of  s totchioaet ry  upoa  t 
ary  hardeaing  due  HiGll^^ef erent  ial 
fusion  down  graia  bdvdiiries.  Nhi 
hardening  was  aoticeabfe  Just  belo 
effect  was  auch  less  p4oaouaced  tk 
It  was  possible  to  estiaate  botk  b 
and  grain  boundary  diffusioa  rates 
The  results  suggest  that  hardening 
lattice  distortioas  which  arise  fr 
tioa  of  a  Ga-0  coaplex.   (Author) 
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AD-405  857     Div.   17,  26 
(TISTM/BRM)  OTS  price  $1.60 

Battelle  Meaorial  last.,  Coluabus   Okie 

FURTHER  DEVELOPMENT  OF  DUCTILE  TUNGSTEN-IbASE 

SHEET  ALLOY. 

Quarterly  progress  rept.  ao.  1.  8  Feb-8  May  63 

by  J.  L.  Ratliff,  D.  J.  Maykutk.  H.  R.  Ogdea   ' 

aad  R.  I.  Jaffee.  8  May  63,  lOp. 

Coatraet  |il600  19  59738 

Uaclassified  report 

Descriptors:   •Tungsten.  •Tungsten  alloys, 
Skeets,  Rheniua  alloys.  Thoriua  coapouads,  tlr- 
coaiaa  coapounds.  Dioxides,  Powder  aetallurgy, 
Siatering,  Powder  aetals.  Aluaiaua  coapouads.' 
Potassiua  coapounds,  Silicon  coapounds,  Oxides, 
Microstructure,  Rolling  aills.  Heal  treataeat.' 
Brittleness.  Ductility.  Traasitioa  teaperature, 
lapurities,  Rec rys ta I  I  i zat ioa ,  Material  foraiag. 

Teraary  alloys  af  H  coataiaiag  5«  te  in  coabiaa- 
tioa  with  Th02  inert  oxide  dispersions  were  pre- 
pared to  deteraiae  the  liaits  of  f abricabi  I  i ty 
for  oxide  coateats  between  ^  aad  7  vol-*.   Re- 
sults froa  this  initial  work  iadicated  that  good 
workability  persists  to  at  least  5  vol-*  level 
of  either  Th02  or  Zr02.   A  group  of  doped  but 
otherwise  unalloyed  W  powders  was  prepared  to 
evaluate  the  effect  of  alkali  silicate  additives 
oa  the  recrystal  liiatioa  bekavior  of  H  skeet. 
(Autkor) 


AD-405  860     Div.   17.  30 
(TISTM/AMS)  OTS  price  $1.60 

Redstoae  Scieatific  Inforaatioa  Center.  Redstoae 

Arsenal,  Ala. 

POLAROGRAPHIC  METHOD  OF  IRON  DETERMINATION  IN 


MILITARY  SCIENCES  AND  OPERATIONS  -  Division  18 


DIES  ANO  SLAGS  IN  THE  WTALLUIGIC  INDUSTRY, 
by  Ta.  S.  LrallkoT.  tr.  by  lageborg  V.  Baktr. 
1  J«a«  63.  yip. 
ISIC15  Oaelaiiiflad  report 

Traai.  fraa  Za**d*kaia  Labaratarl  ia,  7.  pp.    395- 
399.  1938. 

Datcrlptoro  •Palaregraphic  aaalyiit.  •Orai 
(■•tal  taareti).  •Slagi.  Te»t  Mthodt,  Iroa. 

AB-V^^  379      Oi¥.   17.  25 
(TISTI/aIS)  OTS  pria*  •-SO 

Naval  l«*«4rch  Lab..  Rasfeitgtoa.  D.  C. 

TIAiSV<ilSZ  IAr..4ET0Rf:SISTA:«CF.  OF  AL0III43I, 

by  J.  Babiakia  aatf  P.    6.  Siabeaaaaa.   9  lay  63. 

fep. 

NIL  5949  Oaelatiiflad  rapart 

Oaterlptari:   ■Alaalaaa.  •Cryagaalca.  Cryitals, 
Siagla  eryttali.  Blaetrieal  prapartlai, 
■agaatle  fialdt.  lagaatt.  Straiaei.  Parifiea- 
tiaa.  laaiitaaet  (ilactrleal).  lagaatia 
prapartiat. 


Baeaaia  A 
for  a  cry 
roaiitaae 

■ada  aa  i 
a laaiaaa 
120.000  9 
aad  la  t« 
varlaat  s 
talaod  fr 
ratiaa  (a 
■(300  «) 

n«o.  107 

ity  docra 
atralaad 
flald*  fo 
hlblti  a 
data  froa 
«all  ky  K 
fartbor  r 
aperate  c 
aebiavad 


1  tbowt  praalfa  a«  a  eoadactar  taltabia 
agaalc  aagaot,  Itt  traatvarsa  aagaota- 

a  was  ttadied.   Tha  aeataraaaatt  «ara 
Is  taaplai  af  99.999  parceat  para 
at  i.2  K  ia  aagaatic  flaldt  H  ap  ta 
aata.  tha  aaaplaa  haviag  baaa  aaaaalad. 
a  eatat  cald  «arkad,  aa  a>  ta  ba  ia 
tatai  af  ttraia.   Valid  data  ware  ab- 
ea  foar  af  tbe  caaplai,  for  «bick  the 
t  I  -  0}  af  rooa  teaparatara  retiativity 
to  tha  raai8ti»lty  ■  at  4.2  K  aare  1530. 
5,  aad  333.   Alaatt  all  af  the  railatiT- 
aaa  gaiaad  at  H  -  0  by  asiag  a  lea* 
aatal  ia  praaar*ad  at  high  aagaatic 
r  a  aetal  «hoaa  aagaatoreai ttaace  ax- 
pradeaiaataly  tataratiag  behavior.   The 

tha  4  taaplat  aera  aaraaliaad  fairly 
ohler't  rale.   Thia  iadicatea  that 
adactioai  la  the  power  aecettary  to 
ryagaaie  aagaata  caa  be  profitably 
by  asiag  parar  Al.   (Aathar) 


AO-405  898     01 V.   17 
(TISTI/AIS)  OTS  price  $5.60 

Aarojat-Gaaaral  Carp..  Aaaia.  Calif. 
STIESS-CORIOSION  CRACKING  OF  HIGH-STRENGTH  ALLOYS. 
Qaartarly  prograia  rapt.  ao.  9.  1  Jaa-31  Mar  63. 
by  R.  B.  Satterlaad.   May  63,  1v.  OiU  01  9 
Caatraet  0A04  495ard3069 

Oaalaaalflad  rapart 

Oaaerlptarsi   •Tltaalaa  alloyt.  •Steal,  'Car- 
reiloa,  "Heat  raalataat  aatali  aad  allays, 
Alaalaaa  alloys.  Vaaadlaa  allays.  Niakal 
alloys.  Cobalt  alloys.  Heat  traataaat, 
Qaaachlag  (Coollaf).  Aglag  (Natariala),  Naldiag, 
Cald  worklag.  Roakat  aaaas,  Taats.  Test 
aathads,  Coatrollad  ataoapharea.  Protectiaa 
traataaats.  Coatlags,  Uardaass,  Taasila 
prapartias.  Fraetaaraphy,  Fractara  (lachaalci). 
Fatlgaa  (lachaalcsy.  Expariaaatal  data. 
Stresses. 


Test  rasal 

eaaditloas 
allay  is  i 
tha  aaaaal 
eaaditloas 
steal  aas 
stress-car 
aged  eoadi 
■orkad  50 
aaly  alldl 
eraekiag. 
ties  Mara 


ts  shoMod 

af  this  p 
aaaaa  to  s 
ad,  qaaaeh 
The  20$ 
foaad  ta  b 
rosioa  era 
tlaa.  Thi 
to  75%  baf 
y  saseaptl 
Tha  aost 
attalaed  a 


that,  aadar  all 
rograa.  the  6A1 
tress-eorrosloa 
ed-aad-aged.  aa 
alckal  grade  o 
e  highly  saseep 
cklag  ia  t^a  aa 
s  saae  alloy,  « 
ore  agiag,  was 
bla  to  streis-c 
favorable  aacha 
ftar  50$  cold  r 


tha  test 

4V  tltaalaa 
eraekiag  la 
d  as-welded 
f  aaragiag 
tibia  to 
aaalad-aad- 
hea  eold- 
foaad  to  be 
orrosioa 
aical  proper- 
edaetioB  aad 


aabaaqaaat  agiag.   The  weldea-aad-agad  alloy  was 
faaad  ta  be  extraaaly  sasceptibla  to  strass- 
aarrosioa  eraekiag  ia  tha  weld-haat-aff acted  aaaa. 
The  18$-aickal  grade  of  aaragiag  steel  was  alaa 
faaad  ta  ba  sasceptibla  to  strass-eorrosioa 
eraekiag,  which  was  foaad  to  oecar  aore  rapidly 
ia  tha  aaaealed-aad-agad  aatarial  thaa  la  the  50$ 
eold-worked-aad-aged  aatarial.   (Aathar) 


18.    MILITARY  SCIENCES  AND 
OPERATIONS 


AO-iOi  720     DiT.   18.  30 
(TISTP/VH)  OTS  price  $1.60 

Systea  Develepaeat  Corp.,  Saata  ■ealea,  Calif. 

SAGE  UNIQUE-TO-SITK  ENVIRONMENTAL  DATA  AND 

EQUIPMENT  ASSIGNMENTS,  DULUTH  ADS, 

by  D.  M.  McOaaiel.   22  Mar  63,  I8p.   TH  ADC820 

303  00 A 

Caatraet  Ari9  628  1648I6 

Uaclaasiflad  rapart 

Deacriptarsi   *Air  Defease  Caaaaad. 


AD-i05  106     Dlv.   18,  15 
(TISTH/PCR)   OTS  price  $1.60 

Operatiaas  Rvalaatiaa  Graap,  Office  af  Naval 

OparatioBS. 

BAYESIAN  SUPPLY  POLICIES  FOR  SERVICE-LIFE  PARTS. 

laterla  research  aaaa., 

by  T.  A.  Goldaaa.  27  Mar  63.  15p.  IRH36 

Uaclassifled  report 

Descriptors:   •Logistics.  Statistical  pracesses, 
Araad  ferces  precareaaat,  Aray  equlpaeat,  Air 
farce  eqalpaeat.  Naval  eqaipaeat.  Life  expect- 
aaey,  Matheaatlcal  pradictioa.  Theory. 

The  characteristic  featare  of  service-life  parts, 
fraa  the  staadpaiat  af  iaveatery  theory  ia  partlc- 
alar  aad  of  logistics  aaaageaeat  la  geaaral,  is 
that  deaaads  (i.e.,  parts  fallaras)  are  aat  gea- 
arated  by  a  Paissoa  process,  becaase  failares  are 
aet  iadepeadeat  of  age.   The  applicable  statisti- 
cal aadals  are  thaaa  af  reaewal  theory  aad  ra- 
placeaeat  theory.   Mhere  aacertaiaty  exists  eea- 
ceralag  the  paraaeters  af  the  aaderlyiag  failare 
dlstrlbatiaa,  the  techalqaes  of  Bayaslaa  decisiea 
theory  aay  be  advaatageaasly  applied.   This  aeao- 
raadaa  axaalaes  saae  of  the  theoretical  aad  prac- 
tical iapllcatioas  af  applyiag  Bayaslaa  tech- 
alqaes to  the  logistics  of  sarvlce-llfe  parts. 
(Aathar) 

AD-AC 5  709     Dlv.   18,  13 
(TISTM/PCR)  OTS  price  $17.00 

Paaero,  Guy  B.,  Eaglneers,  New  York. 

SHELTER  CONFIGURATION  FACTORS  (ENGINEERING  AND 

COST  ANALYSES). 

15  Apr  63,  1». 

Coatraet  OCD  0S62  108 

Uaclassifled  report 
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AO-405  713     Dlv.   18,  20 
(TISTM/DCH)  OTS  price  $11.50 

Engineering-Science,  Inc.,  Arcadia.  C 
THE  RECOVEKY  AND  KESTOHATION  OF  N 
hATEH  HURkS  FGLLOKING  NUCLEAR  WAR 
■  ay  63.  U7p. 
Caatraet  UCD  US62  106 

Uaelassifiad  r 


Oescriptori:   'Mater  supplies,  •Radi 
warfare,  *Hadiological  eoataaination 
defense.  Oecontaainat ioa.  Shelters, 
activity.  Civil  defense  systeas,  Oaa 
Disasters,  Preparation. 


The  effects  of  nuclear  weapoas  and  rad  tactive 
fallout  on  waterworks  facilities  and  o|i(ratioBS> 
the  response  to  these  forces  aad  the  cuLateraeas- 
ures  to  provide  the  capability  for  recnrery  have 
been  considered.   Vhe  effect  forces  of  lisaster 
■ay  have  oa  each  of  tha  uaits  of  a  aeti  tpolitan 
water  supply  systeu  and  the  response  01  the  unit 
to  such  a  condition  are  studied.   Appl;^able 
■easures  of  repair  and/or  daeen taaiaat : *n  of  sueh 
units  and  the  effect  of  aa  iatarrupt ioi  1  in  the 
»uppiy  of  water  froa  the  source  faeiliti,  or 
change  in  quality  raaderiag  it  unasabli i  was  eaa- 
sidered  as  well  as  the  effect  a  deereaia  ia 
waterworks  operatiag  parseaael  aight  hi fe  on  the 
over-all  operatioa.   The  sealiag  of  tk<  forces  of 
disaster  included  both  ainiaua  conditi(i|s  likely 
to  result  in  a  signifieaat  effect  oa  tt*  systea, 
and  a  aaxiaua  coadition  Jast  short  of  c^aplete 
destruction  of  the  eatira  systea.   Procedures  for 
use  of  alternate  facilities  have  beea  dansidered 
for  the  event  that  partioas  af  a  systea^  experi- 
ence daaage  to  aa  exleat  preeludiag  redair  uader 
eaergency  coaditioas.   Operatiaas  have  beea 
grouped  into  tha  follawiag  tlaa  sequeacd  af 
aveats:   preparatory  phase  (advaaea  praparat lea) 2 
tensiaa  phase  (alert  -  •  •  buttoa  ing-up>  •  )|;  attack 
aad  shelter  phase  (paraoaaal  protectioajl;  sar- 
vival  phase  (eaergeacy  operatiaas);  raeqvery 
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aad  racols 
(Aathar) 


19.   NAVIGATION 


*0-404   826  Dlv.       19.    30.    12.    8 

(TISTP/JEA)    OTS   price   $6.60 

Staaford   U. .    Calif. 

OPTIMAL    BOUNDED   CONTROL   OF    LINEAR    SAMPLtb-OATA 
SYSTEMS    USING   QUADRATIC   PERFORMANCE   CRITERIA, 
by  Gary   M.    Daley.    Apr   63.    59p.    SUDAER    l  .J 
Craat   NaG133   61 

Oaclassifled   rep^^t 


stractioa 


NAVIGATION  -  Division  19 

Oaseriptorst   •Prograaaiag  (Coaputers),  •Coa- 
trol  systeas.  Matrix  algebra.  Linear  systeas. 
Coapater  logic,  Saapliag,  Faedbaek.  Autoaatic 
Attitude  coatrol  systeas.  Satellites  (Arti- 
ficial). Traasforaatioas  (Mathaaat Ics) .  Data 
processing  systeas. 

This  lavestigatioB  stadias  optiaal  control  of 
llaear  saapled-data  systeas  where  the  control  Is 
sabjact  to  sataratlon.   The  systea  is  described 
by  the  state-space  aethod.   The  coatrol  is  coa- 
aldered  to  be  optiaal  when  it  ainiaizes  a  per- 
foraaace  index  which  is  dafiaed  as  a  sua  over 
the  saapliag  iastaats  of  a  quadratic  fuactioa 
of  the  states  aad  eoatrols.   Both  oaa-  aad  two- 
iapat  control  are  coasidared.   The  two-iaput 
ease  requires  a  third  set  of  reearreaea  rela- 
tioas  for  use  whea  oaa  iapat  is  saturated  aad 
the  other  is  aot.   Mora  iapats  can  be  handled 
asiag  the  saae  aethods.  but  the  coaplexity  ia- 
craases  rapidly  with  the  auabar  of  inputs.   A 
detailed  discussion  of  a  siaple  aethod  for  flad- 
lag  the  ainiaua  of  a  positive  definite  quadratic 
fuaction  in  two  variables  subject  to  the  eoa- 
stralat  that  the  aiaiaaa  be  on  or  within  a  rec- 
taagla  is  preseated.   Four  exaaples  showiag  the 
optiaal  coatrol  of  second-order  systeas  deter- 
ained  by  the  eoaputing  aethod  given  ia  this 
report  are  preseated  aad  dlseassed.  (Author) 


*0-^0i  828     Dlv.   19.  31 
(TISTP/JEA)  OTS  price  $5.60 

Bureau  of  Naval  Weapoas.  Navy  Dapt..  lashiagtoa. 

D.  C. 

SEA  ALIGNMENT  OF  INERTIAL  PLATFORMS. 

by  J.  R.  Moore.  Juae  60.  47p. 

NAVMEPS  RRSY60  ^8      Uaclassifled  report 

Desc.iptors!   •Stabilised  platforas,  •laartial 
aavigatioa,  Stabi 1 1 zat ioa  systeas.  lategrals. 
Gravity,  Accelerat ioa.  Drift,  Velocity,  Res- 
olutioa.  Gyroscopes,  Pitch  (Motloa).  Noise, 
Matheaatlcal  aodels,  Matheaatlcal  aaalysis. 
Correctioas,  Digital  coaputers.  Errors. 
Misaligaaeat.  Shipboraa. 

For  evaluatioa  purposes,  a  space  stabilized 
platfora  systea  has  been  studied.   This  platfora 
provides  a  base  of  refereace  for  observiag  all 
aotioas  to  which  tha  systea  Is  sabjected.  aad  a 
aaaas  for  reaeabtfriag  these  aotioas.   Tha  aotioas 
are  thaa  aaalyzed  by  a  digital  coapater  so  that 
their  origia  and  their  effect  on  the  systea  mn 
be  ascartaiaed.   Velocity  is  generated  ia  the 
coapater  and  aoaitored  against  the  EM  log. 
Initial  heading  is  estiaated  froa  the  positioa  of 
the  aircraft  relative  to  the  deck  aad  the  or- 
ieatatloa  of  tha  ship,  tha  latter  belag  obtaiaad 
froa  the  Mark  M   coapass.   Aa  error  aaalysis 
applied  to  the  theoretical  systea  shows  that  a 
probable  orleatatioa  aligaaaat  accuracy  of  two 
ailli-radiaas  (RMS)  aay  be  achieved  andar  aeraal 
coaditioas  of  operatioa  at  sea.   The  vertical 
errors  are  six  seeoads  of  are  la  either  direc- 
tioa.   The  factors  which  aaka  tha  aost  severe 
coatribatioa  to  tha  errors  are  listed  below  ia 
tha  order  of  deereaslag  lapartaaeet   oeaaa  eur- 
reats,  gyro  drift,  aoisa  dae  ta  rail  aad  pitch, 
acceleroaeter  iaaeearaey.  raadaa  velocity  errors, 
sastalaed  velocity  errors,  ships'  headiag  error 
aad  latitude  error.   (Author) 


AD-405  474     Dlv.   19,  12 
(TISTP/TL)  OTS  price  $4.60 

Caaaral  Pracialaa  lac.,  Tarrytawa.  H.  Y. 
STUDY  OF  MULTI-FUNCTION  SENSORS  FOR  GUIDANCE 


61 


Dlvlelon  20  -  NUCLEAK  PHYSICS  AND  NUCLEAR  CHEMISTRY 


SOBStSTEMS. 


90BSI9TEHA.  ^      •»      1    j.a.ii    Mar   63. 

by  Alas  Blaek.      ■•T  63.    1*. 

Caatraet   Ar33   657   9207 


Daclacai(l«4  report 


AB-405   722  Bl».      19.    6 

(TISTP/W)    OTS   priea  $10.10 

J?Ml?l'o;rL'mL?iis*'.i?i«   or  THE   -ICO-AVE 
COUANO   GUIDANCE   SYSTEM. 
■ay   62.    1».  _^.. 

Caatraet   AF33   600   37918 

eUlr.l   .y.i....    •ni9»t   eo.trol    »»«»••». 
■icro>a«es.    ladar   traeklafl.    Broaei.    Digital 
■  yttaai.    Bala    traa»«Uiloa    tyttaat. 

TH.   aparatloaal    eapabllitl..    .•««   »t.t..    of   t»« 
HieraaaTO  Coaaaad   Gaidaaeo    (IICG)    Sy»le«   ■»»■ 
!iiinrto    l"  pait  oxp.rio.co.    a.d    Itt    poi.lblo 

:   'r.   ajplle.ti:..    l.'t.Hlel.   radar   traekla, 
lad   eoatrol    are    doflaod.      Aeearaey    aad    roliability 
"'.rdorltlo:.    ar.    i.cl.dod.      T.o    »«*-"»«;"- 
aetoriitlei    of   tko  BCC   Sy.te-   a.d    ho.   tHoy    are 
Uptl.i  to   .yit..  r.,.lr..e.t.    1.    xkt  area  of 
lu.Uo   a.d  droa.   fHfll-i   eo.irol    a.d    '•""'»   "• 
4..eribod        Ad.a.eod    toebalq.ei    a.d   eo.cepli    are 
;:   :      JeJ-aa!   alpll.d   to   partlc.lar    .PPi'^'i-!* 
(.eh   ai:      .er.iee   aad  0-type   dro.ei.    «•»•»■»* 
.Ue.    a.d   ...aa.ed   taraet..    Ar.y    '""'i'"!' 
aad    reeoa.alf.a.ee.    glider   a.d  "y"'.^'"   '•"    .    , 
hiele    recoforiei.    beofter   a.d   eapi-le    roeo*erie». 
lid    ralje  "•traieatatlo.   a.d   iraeki.g   co.cept. 
"    ajjued  to   .p.ee   a.d   orbital    .ehlcl...      Ad- 
"ae^d    data    tra..po.der   paek.gl.g    —»«»'«•"'' 
Ufor-atlo.    1.    pra.e.t.d      ba.ed    •«   "J!'^?;*!,) 
oai.ed   «lth    the  Tra.ipo.der   Set    AN/APII-22l«Y    ^). 

(Aather) 


;i:'.;i'.:":*.i"i.ni:'i:i;j;.r'«:i.:i;"'""" 

AD-i04   888  Dl».      20 

(TISTB/AAR)    OTS   price   U.60 

;'.:rLOP:EN;'orB"oS!«?"i   S'iMATIOH   ATTACH-ENT 

FOR   CDV-794X. 

Pl.al    type   teeh.ical   '"Pt.. 

by   A.    ■.    FlllpoT.      Jm   63.    39p. 

Ceatract    OCD    0S62   260 

*"•  O.elasiifled  repart 

De.erlptort.   eDe.l.eter..  Radlatlo.  -eat.re- 
!i;,l  .yite.a.  Deteetlaa,  C.llbratlo.. 


calibrator  are 
to  the  dedg. 
atle.t  to  the 
to  prepare 
this  attach- 
atlo.s  for  the 
test  ipeelflca- 
A  ••■■ary  of 
ef  repeated 
Ided  by  OCD 
the  ace. racy 
r  for  proper 


The  roq.lroBoati  of  the  doil«oter 
preaoated.  a.d  apeelflc  ool-tloM 
are  gHea.  The  .eceatary  ■odlfle 
CDV-794X  callbratar.  a.d  a  ■ethod 
e>latl.g  calibrator,  for  ate  with 
■eat  are  de.crlbed.   The  .peelfU 

attaehae.t  are  tab.lated  a.d  the 

tloai  a.d  proeedarof  are  gl»e.. 

test  data  ebtal.ed  froB  a  series 

readl.gs  -Ith  the  doslaeters  pro» 

..dor  the  s.bject  co.tr.ct  shows 

attal.able  1«  eheckl.g  a  dosl«ete 

aperatlaa.       (A.thor) 

AD-404   911  Di».       20 

(TISTF/BFA)    OTS   price   $1.60 

VVR-M    (KIYKV)    SUBBABY    OF   DATA. 

10  Bay   63.    UP- 

*'»  '^^  '°  U.clas.lfl.d   raport 

Deicriptori:   •Research  reactors.  Reactor 
;;?«  lo.p;.e.t..  Reactor  .aterials.  Reac  or 
eires.  Ne.troa  reactlo.s.  Cad-l..  co-po-.ds. 
Sulfides.  Ne.troB  fl.x.  Shieldl.g.  Reactor 
5hilld!li  .aterials.  BeryUl.-   "-j;'";*; '»' • 
■•actor  reflectors.  Heat  transfer.  «««»"_,, 
f.el  ele.eats.  Reactor  safety  syslo.s.  Reactor 
ceatrol,  Doslga. 


20.   NUCLEAR  PHYSICS  AND 
NUCLEAR  CHEMISTRY 

AD-404   884  Di».      20 

(TISTB/AAR)    OTS   price   $2.60 

Naval   Radiological   Defease   Lab..    Sa.   Fra.clsco. 

a'bETHOD    for    the   COLLECTION.    STORAGE.    AND    MONI- 
TORING  ANALYSIS   OF    NATURAL   SEA   MATER 
by   H.    Goya.    P.    lig.a..    B.    Lai.    aad   J.    Backia. 

27   Feb   63.    31p. 

'«■»'•  ""'  O.cla.slfied   report 

Deseriptorsi      oSea-ater.    Mastes.    Radloactlire 
Salt.s?  Sad   alagic.l   co.ta-i..tlon     D.tectlos. 
^aa.r^-eat.    Aaaly.io.    Botar.    pH.    Nitrates. 
Kr.^hatos.    Cygoa.    Chl.ri.e     Coll.cti.g 
■ethods.    Storage.    Radloact if ity. 

N.t.ral  seavatar  was  repaired  for  .se  1«  experi- 
-Its  lesi;"i  to  dotorii.e  the  dl,.«l«ti«"  r.te 
rfllrt.ll  "clear  f.ei  -aterials.  A  literature 
larTtr  wis   eo.d.eted    a.d    a  .ethod   was  de»lsed    for 

:r:'ou"tua.  .t.r d  —»'•*••' J":  "i" 

I.  brief,  the  .ethod  stip.latest   (1)  off-shore 
llllecti;.  of  s.rfaco  water  1.  P-^^t by lo- 
earbays  which  are  s.bsoqaoatly  stor.d.  at  a  re- 


A  deserlptloB  of  two  So» 
cooled  reactors  (VVR-M) 
which  Is  located  1.  Le.i 
Elya».   These  VVR-M  re.c 
the  prototype  VVR-M  reac 
lafor.atioa,  geaeral  co. 
features  of  the  ce.trol 
transfer  characteristics 
the  experi.e.tal  facilit 
reactor  are  proseated. 
trated  with  cross-sectio 
a.d  dlagra.s  of  the  reac 
•quip.ent.   The  report  i 
literature  available  at 
for.atio.  Division  and  t 
Any  further  i.for.ation 
actors  will  be  published 
■e.ts  to  this  report,  as 
available.   (Author) 


iet  wate 

is  prese. 
.grad  a.d 
tors  were 
or.   Bac 
structio. 
a.d  safet 
,  reactor 
ies  affor 
The  repor 
B  views, 
tor  and  a 
s  based  o 
the  Aeros 
he  Librar 
concernin 
in  the  f 
soon  as 


-■odorated-water 
ted,  one  of 
the  other  in 
developed  fro. 

kground 
details , 

y  syste.s.  heat 
physics,  a.d 

ded  by  the 

t  is  illus- 

photographs , 

Hxil iary 

n  Soviet  ope. 

pace  I.- 

y  of  Congress. 

g  these  re- 

or.  of  supple- 
it  bcco.es 


AD-405  041      Div.   20 
(TISTP/MFA)  OTS  price  $10.50 

aAiin  r^vn    ^aata  Monies*  Calif* 

KSe  cIrLO  CALCULATIONS  OF  THE  TRANSPORT  OF 

U  BEV  NEUTRONS  IN  THE  ATBOSPHERE 

by  J.  I.  Bare...  Apr  63.  124p.  RB3531Pt 

Coatract  AF49  638  700 

Uaclassiflod  report 


8S 


NUCLEAR  PHYfflGS  AND  NUCLEAR  CHEMISTRY  -  Division  20 


Deseriptorsi   •Neutro.s,  'Bo. to  Carl 
Ne.tro.  traasport  theory,  Nacloar  pr 
Alr-to-surface,  Sarfaeo  properties, 
burst.  Nuclear  explosloas,  Rsdlologl 
Neutroa  icatteriag,  Progra..iBg  (Co 
At.osphere,  Traasport  properties 


.ethod, 

Korties, 
rfaco 

■1  dosage, 
tors). 


■'i 


Ul 


of  co.- 

stio.  is 

lefly 

lively 
Of  problo.s 
O.s  1.  air 
^o  for 
I  that 
iro. 


The  Boate  Carlo  .ethod  for  the  solutio 
plicated  problo.s  i.volvl.g  ..clear  ra 
proseated.  This  .ethod  has  bee.  used 
•he.  solutio.  by  other  .oa.s  was  prohi 
co.plicated.  The  solutio.  to  a  au.ber 
lavolvi.g  the  traasport  of  U  Bov  aa.t 
is  givea.  It  should  be  asofal  as  a  go 
those  offices  aad  research  orgaaisatio 
have  copies  of  the  RAND  Boate  Carlo  aei 
traasport  code.   (Author) 

AD-i05  1??     Dlv.   ?0 
(TISTB/AAE)   OTS  price  $4.60 

Hughes  Research  Labs.,  Balibu,  Calif 

DESIGN  AND  FABRICATION  OF  RADIATION  DO^lMETBY 

INSTRUMENTS  FOR  TISSUE  EQUIVALENT  PUsilC 

MANIKINS. 

Fiaal  rept., 

by  Kay  M.  Healst.  Apr  63,  46p. 

Ceatract  AF?9  601  4607,  ProJ .  8803 

AFSHC  TDB63  19 

Daelassifiod  ropMrt 


Deseriptorsi   ■Dosl.eters,  Tissues, 
tatloa,  lo.lsatloa  cha.bers,  Callbrat 
A.to.atic,  Desiga. 


Ii 


straaea- 


Aa    iastru.eatatle.    syste.   to   .easure   th^  absorbed 
dose   due   to    loaisiag    radiatloas    was    destgaed    for 
use  with   a   tissue-equivalent   .aalkla    1.   space 
flights.      The    io.ls.tlea   cha.bers    descrlibed    are 
f.brleated    fro.   t iss.e-equlvale.t   .aterials    to 
■atch    these   of    the  aaaikia   aad   eo.fer.    Ln   deslg. 
to   the   Bragg-Gray   prlaelple.      Exper i.enltal    carves 
show   saturatian    conditleas,    pressure    exrapola- 
tloBS,    aad   dlrectioaal    depeadeace.      Further,    the 
desiga    has   .lal.ised   dlrectioaal    depeadjetice   with 
average    losses    raagl.g    fro.    5    te    70<   du 
ikieldl.g   of    the    first-stage   electroalc 
have   been    Incorporated   directly   aith    th^'ieaisa- 
tien   eha.ber.      The   electrical    sigaal    gei|erated 
by   the   radiation   absorbed  dose   rate  as    rlecerde. 
by    the   cha.bers    is    thea    processed    elect rpa leal ly 
and    tele.etered   back    to    earth.      The   ele:tre.le 
iastru.e.tat ioa   fuactioas   eontlauously    i»er  a 
dose    range   ef   0.01    te    100    rads    per    hour   aatf' h 

•  legarlth.le    respease.      The   cha.bers    a -e   de- 

•  igaed  to  be  placed  la  the  t  issue-equ  ivii|  eat 
aaaikia  at  the  followiag  sites!  feaur.  hbdo.ea, 
■edlastiau.,  hu.eri,  and  spinal  coin. a.  iuto.atle 
calibration  is  provided  for  in  both  the  fe.ur  and 
abdo.en    electronics.      The   calibratloa   du  :a    were 


bad  haa 


obtaiaed  by  using  the  ga..a  rays  o.itted 

cobalt-60.      (Author) 


AO-405    134  Div.       20 

(TISTP/FH)    OTS  price   $4.60 

Itdlatlon    Effects    lafor.atioa  Caator.    C 

Ohio. 

BONTHLY   ACCESSION   LIST.      ABSTIACTS.    PABV 

15  Apr  63.  42p, 

(EIC  AL  62  Oaelassifitd  rap 


Deseriptorsi   •Radiatloa  affects.  Bat 
Bibliographies,  Abstracts. 


*D-405  159 
(TISTP/JEA) 


Div.   20.  6 
OTS  price  $7.60 


Fraaklia  Syste.s  lac..  Bast  Pal.  Beach, 

INVESTIGATION,  CONCEPTUAL  DESIGN  AND 


i  r 


)  r 


by 


■■baa, 
I. 
t 
lals. 


Ha.  \ 
I ATIONAL 


OPIl  ATIONAl 


USE  OF  A  DIRECTIONAL  NUCLEAR  RADIATION  DETECTOR 

Fiaal  rept. 

Apr  63.  66p. 

Coatract  AF29  601  5405.  Proj .  8171,  Task  817102 

AfSBC  TDR63  28 

Oaclassified  report 


Descriptors 
*Gs..a  couB 
clenti,  •Ba 
nents,  Bobi 
Beight.  Re. 
paters,  Hal 
tlaa,  Dosi. 
Cli.atology 
hasards,  Ai 
Desiga,  Ope 
Backgrouad, 
fiadiag. 


•Radiatloa  . 
ters,  •Ga..a-ra 
diatioB  .easure 
le.  Detectioa, 
ote  eoatrol  »j» 
f  life.  Calibre 
eters,  Sciatill 
,  Sources,  Coll 
rborae,  Gawaa  r 
ratloa,  Detecte 
Electroalc  equ 


easaroaeat  systeas, 

y  absorption  coeffi- 
.eat  sytte.  co.po- 
Effeetiveaess.  Costs, 
teas.  Digital  coa- 
tioa,  Dacontaai.a- 
atioB  coaaters, 
iaators,  Radiatioa 
ays,  Ralicopters, 
rs,  Shieldiag, 
Ipaeat,  Positioa 


Several  grouad-based  systeas  are  foasl 

defiaiag  the  locatioa,  curie  streagth 
level  of  Bu.erous  aad  powerful  radleac 
<l***o-o.itti.g  sources  scattered  acres 
of  1,000  ft.  radius.  These  systeas  us 
survey  sites,  aoblle  sites,  or  a  coabl 
thereof.  The  preferred  systo.  would  u 
fixed  aad  oae  .obile  sites.  (Bobile  s 
desirable  but  uaessoatial. )  Accuracy 
lecatloa,  radiation  hasards  to  crew  pe 
opti.B.  .eaas  of  source  colli.atioa,  f 
to  adapt  to  various  proble.  situatloBs 
adaptability  to  use  of  certaia  2ad  -  3 
tioB  aids  iavolviag  airborne  facilitie 
superi.posed  visual  displays  were  stud 
are  discussed.   (Author) 


ble  for 

aad  eaergy 

tive. 

s  aa  area 

e  fixed 

aatioB 

se  two 

Ites  are 

of  source 

rsoaael, 

lexlbility 

.   .Bd 

rd  geaora- 
s  aad 
led  aad 


AD-405  580     Div.   20 
(IISTP/TL)  OTS  price  $1.10 

LittOB  Systeas  lac..  Hoodlaad  Hills,  Calif. 
(No  title). 

Progress  rept.  for  period  eadiag  31  Bay  63. 
29  Bay  63.  1p.  ' 

Coatract  AF33  657  10584 

Daelassified  report 

Descriptors:   oNuclear  reactors,  •Badiatioi 
da. age,  Dosl.eters.  Radioactivity,  Radiatloa 
■easara.eat  syste.s,  Fallare  (Bechaaics), 

Test  oqaippeat. 


AD-405  615     Div.   20.  25.  30,  8 
(TISTP/FEM)  OTS  price  $1.10 

Ka.a.  Nuclear,  Colorado  Springs,  Colo. 
DEVELOPMENT  AND  FABRICATION  OF  NON-DESTRUCTIVE 
SPECIFIC  GRAVITY  MEASURING  EQUIPMENT  EMPLOYING 
RADIATION  TECHNIQUE. 
Moathly  progress  rept.  1-31  Mar  63. 
Mar  63,  2p.  58  92PR55 

Ceatract  DA19  029  5010RD2631 .  ProJ.  TA2  8051 
>.  UBclassifled  report 

Descriptors:   •Vacuu.  apparatas,  oLaboratory 
oqaip.eat.  Drive  shafts.  Hoists,  Tests,  Mag- 
Botic  tape.  Near  resistaace.  Data  proeestiag 
syste.s,  Data  storage  syste.s,  Noa-destruetive 
testiag.  Gravity.  Oeasi.eters,  Coatrol  paaels. 
Power  traas.issioa  belts,  Gravl.otric  aaalysis 


AD-405  678 
(TISTP/CCH) 


Div.   20,  25.  2, 
OTS  price  $5.60 


Colu.bia  RadiatioB  Lab.,  New  York. 

RESEARCH  INVESTIGATION  DIRECTED  TOMAHD  EXTENDING 


S3 


Division  21  -  NUCLEAR  PROPULSK)N 
Division  22  -  ORDNANCE 

THE    USerOL   MNGC    OF   THE    ELECTIOBAGNETIC    SrECTtUM. 

Qaartcrly    pr««r«tt    rapt.    ■•.    1,    16  0«e   62- 

15   Mr  63. 

by  >.  NsTlek.  15  Bar  63.  53p. 

Caatract  OA36  039tc907S9.  PraJ .  RI372  101 

Talk  3A99  20  001  09 

Vaclattifiad  repart 

Oaseriptarti   *Ataaic  aaargy  lafali,  *la4ia- 
aetiva  iaatapa*.  *Ioaiiatioa  pataatial*.  *Salid 
•lata  pkyticf,  *Maiart,  "Radia  astroaoay.  'Cry- 
egaaics,  'Magaatroat,  Haliaa.  2iac.  loaiiatioa. 
SediaM.  labidiaa,  Cadaiaa.  Kryptoa.  Calciaa. 
Straatiaa,  Hyparfiaa  atractare,  Spectraa  aaa- 
lysara.  laby.  Litklaa.  Optical  aaalysi*. 
■olaealaa.  Laaart.  Plaaatary  ataospkeres, 
Sapareoadaetara,  latoaaaca. 

Caataatai 

Ataaic  Pkysles 

Prapartias  af  ladiaactive  Atoas 

Pkytie*  af  lalacalaa 

Salid  Stata  Pkyalci 

Optieal  aad  licraMava  Mafers 

ladiaastraaaay 

Cryagaalci 

■agaatraaa  aad  Spacial  Davicas 


AO-^05  836     Div.   20.  25 
(TISTP/IFA)  OTS  prica  14. iO 

Naval  ladialagical  Oafaaia  Lab..  Saa  Fraaeiteo, 

Calif. 

CSTIIATEO    TOTAL  CHAIN    AND    INDEPENDENT   FISSION 

YIELDS   FOB    SCVKIAL   NEUTRON-INDUCED    FISSION 

PROCESSES. 

by  L.  E.  Naavar.  P.  0.  Straa  aad  P.  A.  Killeea. 

5  Nar  63.  i3p. 

NROL  TR633  Uaelaatifiad  report 

Datcriptart:   •Flssioa  prodacta,  •Fitiioa 
aaatraaa.  Naatraa  raactiaat,  Heatrea  aetita- 
tiaa,  Fiftioa.  Radiaactiva  itatepai.  Uraaiaa. 
Plataalaa.  Tkaraal  aaatraaa,  Tablas.  Maaaara- 
■•■t,  Naelaar  raactiaaa. 

Calcalatad  attiaatat  ara  prateatad  of  aaaaatared 
tatal  ckala  yialdt  aad  af  iadapeadeat  fitaioa 
yialda  far  tka  fiitiaa  prodaets  reavltiag  froa 
f iit iea-spactraa  aad  H-la*  aaatroa  boabardaaat 
af  0233.  U235.  U238  aad  Pa239  aad  froa  tkeraal 
aaatroa  boabardaaat  af  U233.  U235  aad  Pm239. 
(Aatkar) 


AO-405  8U     Oiv.   20.  25 
(TISTN/EJH)  OTS  prica  12.60 

Kaaaaa  D.  Laaraaea. 

INTERMEDIATE  STATE  REORIENTATION  OF  COBALT>57 

NUCLEI  ALIGNED  IN  CERIUM  ZINC  NITRATE. 

by  N.  N.  Straka.  Jr.  aad  R.  C.  Sapp.   1$  Nay  63. 

20p.  TRX 

Coatract  Noar277500,  Task  NROIS  202 

Uaclataified  report 

Daseriptarst   •Radiaactiva  iaotopaa.  *Siagle 
'  cryatalt,  •Radiaactiva  decay.  •Cabalt,  Polari- 
satioa,  Caaaia  rays.  Law  teaperatare  retearck. 
Cariaa  coapoaadi,  Zlac  caapoaads.  Nitrates, 
laparit  ias . 

Radiatiaa  pattara  aad  liaaar  polarisatioa  of 
faaaia  rays  fraa  decay  af  Ca-57  aligaed  at  low 
taaparataraa  by  Blaaaey's  aetkod  la  tke  Y-sites 
af  eerlaa  aiac  aitrata  aare  stadied  for  evideace 
af  iateraadiata  stata  raarieatat loa  ia  tkis 
crystal.   laflaeace  of  spla-spia  lateractieaa 
skoald  be  aagligible  oa  tkeoraiical  groaads. 


Ispariaaatal  rasalts  ara  expressed  ia  teras  of 
tke  aixiag  ratia  delta  for  tke  123  kev  HI  *    K2 
gaaaa  traasitiaa  aad  of  aa  atteaaatiaa  coefficieat 
Q  sab  k  (delta  -  *0.^^e    a  0.010.  02  -  0.81  «  0.10 
at  1/T«  >  157.)   Cosiparlsoas  are  aade  aitk  Staea- 
barg's  tkeary  af  iateraadiata  stata  raarieatat iaa 
by  static.  Isatrapic  kfs  eoapliag  ia  tke  kard 
care  liait.  aad  aitk  rasalts  of  aaetker  aaclear 
aligaaeat  axporiaaat  lavelviag  tke  saaa  isotope. 
(Aatkor) 


21.    NUCLEAR  PROPULSION 


A»-405    1?5  Dlv.      21.    17. 

(TISTI/EJH)    OTS   price  •9.60 


12 


Staafard   Researek    last.,    Henle    Park,    Calif. 

ZIRCONIUI   -    URANira  COIBDSTION    STUDY. 

Flaal    rapt..    U  Dec    61-3   Dec    62. 

by  Fred  E.  Littaaa.   Apr  63,  5ip. 

Caatract  AF?9  601  4954,  ProJ.  1831,  Task  183101 

AFSVC  TDR63  15         Daclassifted  report 

■escrlptorsi   •Reactor  fael  reds.  •Zlreeniua 
alleys,  •Draalaa  alloys.  Naelear  power  plants. 
Aaxlliary  power  pleats.  Ox idat tea-redact  lea 
reactiea.  Oxldatioa,  Hydrides.  Meltiag, 
Refractory  aaterlals.  Brittleaess.  Neckanical 
properties.  Aerodyaaalc  beatiag.  Laboratory 
faraaees.  Electric  arcs.  Test  equipaent.  Re- 
eatry  vehicles. 


54 


Tkls  1 avest igat ion  was  desigaed  to  provide  an 
experiaeatal  verificatioa  of  tke  aeltiag  aad 
oxidation  bekavior  of  fael  rod  aaterial  of  tke 
type  Bsed  la  SNAP-7  and  SNAP-10A  auxiliary  power 
reactors.   Saaples  of  s ireon iaa-araa iaa  alloy, 
betk  kydrided  aad  uakydrided.  were  sabjected  to 
static  coadltions  approxlaat lag  re-entry  tra- 
jectories.  Heat  flax  aad  pressare  coadltions 
eaceaatered  daring  re-eatry  were  selected  to 
bracket  ballistic  paraaeter  raages  of  W/C  sub  DA> 
20  to  V/C  sub  DAb300  aad  altitado  raages  of 
400,000  to  150,000  feet.   An  arc  iaage  furaace 
capable  of  delivering  up  to  900  BTU/sq  ft  sec  was 
ased  as  a  soarce  of  radiant  flax.   Tke  resalts 
saggest  that  aader  tkese  coaditioas  no  aeltlng 
of  tke  fuel  rods  is  likely  to  occur.  Tke  aaterial 
lost  hydrogen  end  becaae  alaost  coapletely 
oxidised.   Tke  resalting  aaterial,  tkoagk  aeckaal- 
cally  weaker  aad  aore  brittle  tkaa  tke  startlag 
aaterial,  was  else  extreaely  refractary  ewlag  ta 
tka  kigk  aeltiag  polat  af  tke  aircoalaa  oxide. 
(Aatkor) 


22.   ORDNANCE 


AI)-404  774      Dlv.   22 
(TISTP/JEA)  OTS  price  $2.60 

Picatiany  Arsaaal,  Dover,  N.  J. 

SAFE  DISTANCES  AND  SHIELDING  FOR  PREVENTION  OF 

PROPAGATION  OF  DETONATION  BY  FRAGMENT  IMPACT. 

by  Leon  W.  Saffian.   Apr  63.  21p. 

PA  TM1066  Uaclaaslfiad  report 

Descriptors:   •Fragaant ution  aaaaaitiea. 
•Sklelding,  •Explosion  effects.  Propngatloa. 
Datoantlon,  Velocity.  Mntkeaatieal  predlctioas. 
Explosive  traias.  Safety,  Ranges  (Dlstaaea). 
Frsgaentnt lea,  Dsaaga. 

Ralatiaaskips  are  oatliaed  wklck  perait  tke 
calcalatloa  of  safe  dlstaaees  for  prevention  of 
prepagatloa  of  detaaatioa  daa  to  fragaeat  lapaet 
batwaaa  adjacent,  peteatially  aass-dat oaat 1 ng 
systaas,  for  aay  assuaad  degi'ee  of  risk  aad 


degree  of  acceptor  skieldiag.   Tkese  re 
skips  perait  predietloa  of  probability 
propagation  ia  aa  existiag  sitaation,  a 
calcalatloa  of  aaceasary  ekaagaa  ia  ace 
skieldiag  aad/or  separatioa  dlstaaees  f 
otfcer  degree  of  tolerable  risk.   All  tk 
aecessary  to  develop  tke  specific  relati 
for  a  givea  situatioa  is  knowledge  of  pr 
of  tke  explosives  Involved  and  geoaetric 
explosive  systeas.   A  staple  aetkod  for 
cally  represeattag  the  rel et loaskt ps  la 
prasaated.   (Aatkor) 


AO-404  853     Oiv.   22.  6 
(TISTP/JEA)  OTS  price  »5.60 


<  ' 


Air  Force  Proviag  Groaad  Coaaaad,  Kglia 

Force  Base,  Fla. 

ENGINEERING  INVESTIGATION  OF  IGNITION 

BATE  OF  TAt'-15/B  INFHAKEU  TAKGET  FLARES 

by  Rassell  A.  Bunn.  May  63^  52p. 

ProJ.  7826M28 

APGC  T0R63  27  Uaelasslfied  repo 

Descriptors:   •Rocket  fleres.  Test  aet 

Fligki  testing.  Igniters,  High  altitadc 
gets.  Flares,  lafrared  radiatioa,  Effei; 
aess,  Malf uactioBs,  Keliability. 

Unsatisfactory  operatioa  of  tke  TAU-I5/B 
target  flares  kad  beea  observed  wkea  tke 
were  eaploved  at  high  subsoalc  speeds  anil 
(35,000  ft)  altitude.   Tke  priaary  diffi 
was  failure  of  a  significant  percentage 
flares  to  burn  after  successful  operatioi 
igaitioa  squibs.   Since  it  was  believed 
af  tke  flares  aay  kave  affected  tkeir  opd 
perforaaace,  this  test  was  coadacted  to  1 
gate  tke  igaitioa  failare  rate  of  TAU-1$/| 
flares  wkick  kad  beea  ia  storage  siaee  tl 
October  i960  aaaafactariag  period.   Specj 
Jectives  of  tke  test  were  to  deteraine  t 
aitioa  failure  rate  dariag  fligkt  at  35 
altitude  aad  aack  0.7  as  well  as  aader  s 
fligkt  coaditioas  ia  aa  altitude  ekaaber 
coacladed  tkat  perforaaace  of  tke  TAU-1 
varies  froa  oae  prodaction  lot  to  aaothei 
■itk  altitude  and  tke  iateraal  teaperata 
iadividual  flares.   Results  obtained  undej 
lated  altitude  coaditioas  ia  tke  altitade 
cerrelated  reaseaably  well  witk  those  obt^ 
duriag  airborae  tests.   (Aatkor) 
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AO-404   903  Div.      2. 

(TISTP/JEA)    OTS   price    12.60 

Aaaunltien   Greap    Plca.laay   Arsenal.    Dover      N.    J 

MALFUNCTION    INVESTIGAflON    OF    CARTRIDGE.    8   l-MILLI- 

METER:    HE.    H43A1    AND    C.3A1B1 , M/VARIOUS    FU LtS   AND 

CARTRIDGE,    81 -MILLIMETER:    SMOKE,    MP.    M57A 

■/FUZE.  TSO,  M77, 

by  Jeha  McPartlaad.  Feb  63.  79p. 

PA  TR3058  Uaelasslfied  rapar 


1 11 


Descriptors:      'Mortar   aaaaaitiea,    "Martyr 
faaes,    Failare    (Meekaalcs),    Saeke    preje 
Correctleas,    History,    Tests,    Test    aetkei 
Cartridges,    Malfaactleas,    Hlgk   exploslv 
tlaa.    Projectiles. 

An  investlgatian  was  conducted  to  deteral 
cause  of  aalfunctlons  wklck  occurred  at  v 
Isstallatlens,  daring  tralalng  exercises, 
velvlng  14  different  lots  of  Cartridge  8 
HE.  M43A1  aad  M43A1B1,  with  varleas  fuses  tnd 
Cartridge.  81aai  Saeke,  MP,  M57A1  witk  Fu 
TSQ,  M77.  After  tke  recoaaended  correct! 
sctleas  were  takea,  tke  reaalalag  cartrldd4s 
•ore    released    for    Issae    and    ase.       (Aatkor 
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ORDNANCE  -  Division  22 


AD-405    103  Dlv.      22,    26 

(TISTM/BJH)      OTS  price  $1.60 


Feltaaa   Research    Labs..    Pleattaay   Arseaal. 

Dover,    N.    J. 

LABORATORY    STUDIES   TO   DEVELOP  AN    IMPROVED    PROCESS 

FOR   THE    STABILIZATION    OF   GONCOTTON, 

by   Andrew  F.    Saetaaa   aad   Jaaes   M.    McCahill. 

Jaae   63,    15p. 

ProJ.    5B99  04  Oil 

FRL  TR3040 

Uaelasslfied  report 

Oescrtptersi   •Nltrocel lalose,  •Precesstag 
Stabllisatiea,  lapurtttes.  Salfates,  Bariaa 
coapeaads,  leas,  Cheaical  reacttoas.  Tracer 

stadias.  Boillag. 

Oa  the  basis  ef  the  100  C  vacaua  stability  test, 
it  is  skews  tkat  30  hours  of  bolliag  in  the 
preseaee  of  a  0.05-0.?  N  bariaa  ion  solution  Is 
at  least  eqalvaleat  to  the  70-hour  standard 
hydrolyttc  boil  ia  distilled  water  for  the  stabl- 
lisatiea of  gaacotton.   Using  radioactive  barlaa- 
133  aad  salfar-35  to  trace  bariaa  teas  aad  sul- 
fate groaps.  respectively,  a  cheaical  relatioa- 
shlp  betweea  these  two  species  is  observed  to 
exist  la  the  bolliag  aedlua.   The  interpretat tea 
is  effered  froa  these  expertaents  thet  the 

T*!^!!  '•'*  "'  **•  ***•'  »""•»•  eeateat  in  aa- 
stabillted  guncotton  is  present  as  salfnric  acid 
and  the  reaaiader  as  sulfate  half-ester.   It  Is 
postalated  that  the  action  of  bariaa  leas  or  hard 
water  cations  in  general  la  accelerattag  gua- 
cottea  stabllisatiea  iavolves  a  aechaaisa  whereby 
the  cations  cheaically  ceablae  with  the  salfate 
lapurlttes  ia  sach  a  aanner  that  these  taparittes 
do  aet  hara  the  fibers.   (Aether) 

AD-405  781      Dlv.   22 
(TISTM/PCR)  OTS  price  $1,60 

Naval  Research  Lab.,  Vashiagtoa,  D.  C. 
UNDERHATER  SHOCK  MAVES  FORMED  BY  EXPLODING  MIRKS 
by  M.  J.  Vaagbaa.  30  Apr  63.  16p. 


NRL  5901 


Uaelasslfied  report 


Descriptors:   •Explodlag  wires,  'Skock  waves, 
Prepagatloa,  Circuits,  Pressure.  Measureaenti 
Electric  poteatlal,  Sabllaatloa,  ladactaace. 
Capacitance,  Reslstaaee  (Electrical),  Geoaetrv 
Uaderwater  explosloas. 

A  stady  was  aade  oa  aaderwater  skoek  waves  pre- 
daced  by  explodiag  wires.   Details  oa  experi-r 
aeatal  eqalpaeat  aad  procedare  are  givea  for  betk 
circuit  aad  pressare  aeasareaeats.   Tke  iaflueace 
of  eapacitaace,  iaductaace.  aad  gap  length  oa 
aaxiawa  skock  pressare  P  is  discussed.   Experi- 
aeatal resalts  correlatiag  iaitial  capacitor 
voltage  (betweea  10  aad  30  kv)  witk  P  are  givea. 
Aa  iacrease  of  voltage  and  gap  leagth  along  witk 
a  decrease  in  Iaductaace  all  tead  to  iacrease  P. 
By  asiag  tke  eapirical  P  vs  voltage  curve  and 
extrapolatiag  to  sero  P,  a  voltage  is  obtaiaed 
wklck  correspoads  closely  to  wire  sabliaatioa 
eaergy.   Reproductibi 11 ty,  expressed  quantita- 
tively by  staadard  devlatioa,  is  witbia  2  perceat. 
The  ease  of  P  variatioa,  aloag  with  reproduci- 
bility, ladicate  the  suitability  of  this  aetkod 
of  skock  foraatiaa  as  a  researek  tool.  (Aatkor) 

AD-405  889      Dlv.   22.  2 
(TXSTP/MH)  OTS  prlee  $3.60 

Ballistic  Researek  Labs..  Aberdeen  Proviag 

Groaad,    Md. 

A    SECOND  TEST   OF   AN    UPPER    ATMOSPHERE   GUN   PROBE 

SYSTEM. 

by  Speaee  T.  Marks  aad  Eageae  D.  Boyer.  Apr  63. 

42p. 

Proj.    1A0n001B021    aad    1MO1O5O1A0O5 

BRL   MR464  Uaelasslfied   report 


Diyiflion  23  -  PERSONNEL  AND  TRAINING 

Division  24  -  PHOTOGRAPHY  AND  OTHER  REPRODUCTION  PROCESSES 


••■erlptorti   •Oppcr  atactpkffr*,  *ProJ*ctll«i, 
*Ataospli«rie  teaadiag,  PreJ«etil«t,  Fli- 
•ttbllisad  aMiaaltlaa,  Gaas. 
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23.   PERSONNEL  AND  TRAINING 

lO-iOi  8^7  Olf.      23,    32 

(TISTB/AM)    OTS   price   11.60 

Saa   Praaclsco   State   CoU.,    Colif. 

THE   EFFECT   OF   CHANGING   SIZE    UPON   ORGANIZATIONS. 

^aaaal  ropt .  ao.  1 . 

ky  Frederic  1.  Terriea.  lar  63.  7p. 

Ceatract  Noar364600,  ProJ .  NI177  253 

Oaclosslfiod  report 

Descriptors:  •■•aageaeat  eaglaeerlag, 
oporsoaael  aoaagoaeat,  Groap  dyaaalcs, 
Abaadaaco,  Oiitr ibat ioa,  Porsoaaol,  Tkoory. 
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(Aatker) 


.0-iO^  865 
TISTH/PCI) 


Dif.   23,  28 
OTS  price  $2.60 


lareau  of  Naval  Parsoanel,  Maskiagtea,  0.  C. 
JUOGEUNTS  OF  SIMULATED  TARGET  AXIS  ANGLES  BY 
UANS  OF  A  PRESC8IBE0  CATEGORY  SYSTEM. 
by  E.  6.  Aiken  aad  M.  E.  Cooley.  Doe  62,  16p. 
NAVPEIS  TB62  18 

Uaclassifiod  report 
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24.   PHOTOGRAPHY  AND  OTHER 
REPRODUCTION  PROCESSES 

AD-^05  772      Div.   2i,  30 
(TISTP/TL)  OTS  price  $1.60 

Laboratories  for  Rosearek  aad  Dovolopaeat, 
Fraaklia  last.,  Pki ladol pkia ,  Pa. 
UNIVERSAL  CODE  FOR  GENERAL  PHOTOCRAMMETRIC 
PROBLEM. 

Fiaal  ropt.  8  Apr  5<>-1  May  63. 
by  Ckarles  A.  Hoeaek.  1  May  63,  Up.  F  A2293 
Ceatract  DA36  03i  5090RD2iRD,  DA  ProJ.  TD3  03538 

OBClossifled  report 

Descripterss   *Pkotograaaotry.  Data  proeessiag, 
Prograaaing  (Coapators),  Digital  coapators, 
Progrsaaing  laaguages. 


A0-i05  808     Div.   2i,  6,  30 
(TISTI/DGH)  OTS  price  $3.60 

Ballistic  Rosearek  Labs.,  Abordeoa  Proviag 

Grouad,  Md. 

THE  PERFORMANCE  OF  A  SEYSCREEN  SYSTEM  USING  AN 

ELECTRICAL  ANALOGUE  COHPUTII, 

by  Ooaald  F.  Meaao.   Jan  63,  37p. 

BRL  TNU91  Uaclassifiod  report 

Descriptors:   •Recoaaaissaaco  tatollites, 
'Optical  traekiag,  *Aaalog  coapators,  Pkote- 
tkeodelitos.  Target  aagle.  Target  desigaa- 
ters,  Traekiag,  Ballistic  caaeras. 
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25.    PHYSICS 


AD-iOl   728     Dlv.   25 
(TISTP/MFA)  OTS  price  #1.60 

Aerospaee  laforaatiea  Div.,  Maskiagtea, 
THE  PROBLEM  OF  HEAT  EMISSION  OF  SMOOTH 
BUNDLES  IN  CROSSFLOM  LIQUIDS, 
by  A.  A.  ZkHkaaskai,  V.  I.  Maker 
A.  A.  Sklaackyaaskas.  16  Hay  63, 
AID  T63  69  Daciassif 

Preseated  at  tke  Coafereace  ea  H 
Exckaage  spoasered  by  tke  Bel'ora 
Scieaces,  tke  Hiaistry  of  Higker 
Special  Edacatiaa  USSR,  tke  Acadeay  of 
tioa  aad  Arckitecture  USSR,  aad 
of  Meckaaics,  Acadeay  of  Seioace 
coafereace  was  keld  ia  Hiask  ia 
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I  IPE 


yavicki i ,  aad 

13p. 
led  re|14rt 

eat  aa<|  Mats 
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Coastrac- 
tke  lastjitate 
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1961 


Descriptors:   •Heat  traasfer.  •TeaperJdture, 
•Heat  exckaagert.  Liquids.  Caloriaetei|t,  Pres- 
sure, Gas  flow.  Pipes,  Heatareaeat,  Datiga. 


AO-^04  729     Dlv.   25.  9 
(TISTP/MH)  OTS  price  $2.60 


Aerospace  laferaatiaa  Div.,  Maskiagtea. 

ANALYSIS  OF  MASS  TRANSFER  PROCESSES  BAS 
CONCEPTS  OF  INTERPHASE  TURBULENCE, 
by  V.  V.  Kafarev.  16  May  62.  20p.' 
AID  T63  71  Daclassified  re 


».  C. 

$9   ON 


p»rt 


Preseated  at  tke  Coafereace  ea  Heat  aad 
Exckaage  spoesored  by  tke  Belorussiaa  A 
of  Scieaces,  tke  Miaistry  of  Higker  aad 
ary  Special  Edacatioa  USSR,  tke  Acadeay 
CoastractioB  aad  Arckitecture  USSR,  aad 
lattitate  of  Mechaaies,  Acadeay  of  Seie 
USSR.  Tke  coafereace  was  keld  ia  Miask 

Descriptors!   •Fluid  flow,  Flaid  aecki 
Vortices,  Bubbles,  Turbuleace,  Pkase 
Heat,  Surface  teasioa. 


AD-A04  772      Dlv.   25 
(TISTP/MFA)  OTS  price  $1.60 

Aerospace  I  nf  oraiit  i  on  Dlv..  Nashington 

HEAT  MEASUREMENTS  WITH  THE  FLOWING  HEAT  itOMPENSA- 

TION  METHOD  AND  CERTAIN  COMPARATIVE  RESIITS 

by  V.  A.  Griskln.  16  May  63.  17p. 

AID  T63  66  Uaclassifiod  rep 

Presented  nt  tke  Conference  on  Host  and 

Exchange  sponsored  by  tke  Belorussisn  Ac 

Sciences,  the  Ministry  of  Higher  nnd  Sec 


-<..<,  ..vs.,   ins  minimiTj     ni  nigner  una  3eC( 

SpecinI  Education  USSR,  the  Acadeay  of  Cc 
tion  nnd  Architecture  USSR,  nnd  tke  Insti 
of  Mechnaics.  Acadeay  of  Scieaces  USSR.  1 
fereace  was  held  la  Miask  ia  1961. 


Descriptors:   •Heat,  Copper.  Pipes.  ThMrao 
coaples.  Tkeraal  coadact i vi t y ,  Potent i  (Meters, 
Tkoraoaeters,  Calibratiea,  Hent  traBsf|4r, 
Moasareaeat . 


*D-40^  773     Dlv.   25,  15 
(TISTP/MFA)  OTS  price  $1.60 


Aerospace  laforaatioa  Div..  Waskiagton.  I 
ANALYTICAL  SOLUTIONS  OF  A  SYSTEM  OF  HEAT 
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PHYSICS  -  Division  25 

EXCHANGE  EQUATIONS  FOR  A  SEMILIMITED  MEDIUM  UNDER 

VARIOUS  BOUNDARY  CONDITIONS. 

by  P.  V.  Tsoy.  16  May  63.  12p. 

AID  T63  65  Uaclassified  report 

ProsoBtad  at  tke  Coafereace  of  Heat  aad  Mass 
Exchange  sponsored  by  the  Belorassiaa  Acadeay 
of  Sciences,  tke  Minstry  of  Higher  and  Socoadary 
Special  Eriucatioa  USSR,  the  Acadeay  of  Coastrac- 
tlen  and  Architecture  USSR,  and  the  Institute  of 
Mechanics,  Acadeay  of  Scieaces  USSR.   The  con- 
foreace  was  keld  ia  Miask  ia  1961. 

Descriptors:   *Hest  traasfer,  ■Heat,  Foarier 
analysis.  Integral  transforas,  Tkeraal  condac- 
tlvity.  Operators  (Mat heaat les) ,  Partial  dlf- 
fereatial  oquatioas.  Porous  aaterials,  Equa- 
tioas.  Theory. 


AD-^0.4  788     Div.   25 
(TISTP/AM)  OTS  price  $3,60 

California  U.  .  La  JoUa. 

A  CLASS  OF  ENERGY  LEVELS  FOR  THE  HEISENBERG 

CINEAH  CHAIN.   II.   LEVELS  NEAR  THE  ANTIFERBO- 

■AGNETIC  GROUND  STATE. 

by  Robert  B.  Griffitks.  1963.  ^Op.  TRU 

Ceatract  NoBr2216l1.  ProJ.  NR017  630 

Unclassified  report 

Descriptors:   •Atoaic  energy  levels,  •Qaaata 
aackaaics.  Faactioas,  Magnetic  properties, 
Eqaations  of  state,  Theraodynaai cs .  Nuclear 
spins.  Energy.  Entropy,  Theory, 
Aatiferroaagaetisa. 


Tke  distribati 
Betke  foraslis 
1/2  atoas  with 
tloa  betweea  n 
in  the  viclait 
state,  Btilixi 
by  des  Cloixea 
is  obtaiaed  fo 
ferroaagnet  ic 
Plausible  argu 
tke  ' unbound ' 
coatribution  t 
iafinite  chain 
aagnetic  field 


AO-iOl   797     Dlv.   25,  15 
(TISTP/MH)  OTS  price  $1.60 

Microwave  Lab..  Stanford  U. ,  Calif. 
NONLINEAR  THEORY  OF  PLASMA  OSCILLATIONS, 
by  P.  A.  Sturrock.  Jan  62.  25p.  87^ 
Contract  AF^9  638  ^15,  ProJ.  i7501 
AFOSR  1996  Unclassified  report 

Descriptors:   •Plasaa  oscillations,  Plasaa 
physics,  NoBliaear  systeas.  Electrostatics, 
Transforaations,  Functinas.  Frequeacy,  Elec- 
troas.  Trajectories,  Linear  systeas.  Theory. 

Tke  nonlinear  properties  of  electrostatic  waves 
In  a  unifora,  xern-teaperat ure  plasaa  free  froa 
aagnetic  field  is  investigated  by  two  independent 
perturbation  procedures.   The  first  of  these  is 
the  derivative-expansion  technique,  applied  to 
the  Lagrangian  variable  foraalisa.   The  second 
is  a  canonieal-transf oraation  procedure  based 
oa  a  Hsalltonian  description.   Both  procedures 
lead  to  the  suae  foraula  for  the  doainant  (four- 
wave)  interaction  process.   If  the  spectrna  is 
one-diaonsional ,  the  wave  interaction  vanishes. 
In  general,  the  effect  of  wave  interactioas  any 
be  divided  into  'coherent'  and  'iacoherent' 
coatributioas.   Tke  foraer  leads  to  a  frequency 
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Division  25  -  PHYSICS 

tflaylacMicat  Mklek  aay  b*  eliar«et«rli«d  by  ■ 
4lsp«riloB  rclatioa.   Tklt  ia  avalaatad  for  a 
t*at  Mava  la  a  thsraally  sxcltad  i^Iaaaa  aad 
faaad  to  ba  af  tba  ataadard  fora.   Tha  atady  nt 
laceharaat  iattvaetlaa  ia  yoatpaaad  (or  a  aab- 
••qaaat  artiela.  (Aatbar) 

AD-40i  802     Dl»,   25.  «.  9 
(TISTM/PCR)  OTS  prica  K.60 

■eaa  Air  Oa*alap«aat  Caatar,  Crlfflaa  Air  Farca 

Baaa.  N.  Y. 

INVKSTI6ATI0N  OF  UNCONTKRTIONAL  COOLING 

TtCHNIQtES. 

by  John  B.  IcCeralck  aad  Tkdaaa  M.  Halak. 

No*  62.  43p. 

rraj.  5519.  Taak  55190* 

■ADC  RAS  TM62  6        Uaclaaalfiad  rapart 

Oaacriptartt   *Caoliag,  •Tkeraoalaetrieity , 
•Ultraaoaic  radlatlaa.  •Cryogaaies,  Matariala, 
■aaafaetariag  aatkodt,  La«  toaparatara  ra- 
•aarck,  Povar  tappliat.  latistaaca  (Ilactri- 
cal).  laiiatori,  Traaalttari,  Garaaaiaa, 
Capacitora.  Llqaofiad  gasat.  Nltrogea,  Blac- 
troaU  aqaipaaat.  Solid  itata  pkyaies.  Seai- 
eoadaetari.  Capaeitaaca,  Elactrle  peteatial, 
Blaaatk  eoapaaada,  Tallarldai,  Traatdaeart 
(Acaaatle).  Tltaaatat,  Bariaa  coapouadi, 
Silleoa. 

Tkoraaolactrie  aad  altraaoaic  cooliag  tackaiqaat 
■ara  iataatlgatod  aloag  aitk  cooliag  by  iaaarsioa 
ia  a  eryogaalc  flaid.   Tba  parpota  of  tkis  offort 
■a*  to  dataralaa  tka  applicability  of  tbaia  tack- 
aiqaaa  far  tka  eealiag  of  alaetroalc  aqaipaaat. 
Kxpariaaatal  raaalta  ara  avalaatad,  a  ceapariion 
af  tkaaa  tackaiqaaa  kai  baaa  iacladed,  aad  racoa- 
■aadatlaaa  eoacaraiag  tka  application  of  aack 
taekaiqaa  ara  prataatad.   (Aatkor) 


A0-40i  S0<>     Oi*.   25 
(TISTP/MH)  UTS  priao  $3.60 

■iaaaaoia  U. ,  Biaaaapolia. 

THKIBOSLASTIC  SAWING. 

■apt.,  15  Jaaa  59-Sap  61. 

by  L.  e.  Gaadaaa.  C.  S.  Ckaag,  and  A.  R. 

Rabiaaaa.  Bac  62,  31p. 

Caatract  Af33  657  7453.  fraj.  7351.  Taak  735106 

ASS  TSR62  1031         Uaclaatifiad  rapart 

Rapart  aa  Batallie  Hatariala. 

Baieriptori:   •elasticity,  •Oef oraat ioa, 
•laargy,  'Daapiag,  Hatkaaat ical  analyiia, 
■aat. 

Tka  aoa-liaoar  couplad  field  equationi  of 
tkaraoolaatiaity  ara  karaia  folvad  for  tha  quati- 
ftatlc  bekavior  of  a  solid  bounded  by  two  paral- 
lel plaaaa.   Tka  aackaaical  energy  confertad  to 
keat  duriag  aack  cycle  of  tka  loading  procat*  it 
explicitly  aaalaated  aad  it*  spectral  variation 
eoapated.   Froa  tkis  exact  solution  aa  approxi- 
aate,  bat  qaita  geaeral,  axpressioa  for  tke 
tkaraaalaatic  aaergy  dissipated  ia  salids^as  a 
resalt  of  elastic  daforaatioa  is  davalope'd. 
(Aatkar) 


AD-^O*  813     Di».   25 
(TISTB/AMS}  OTS  price  •5.60 

Redsteae  Scieatifie  laforaatioa  Center,  Redstone 

Arsenal ,  Ala. 

CONCERNING  THE  STRENGTH  AND  STABILITY  OF 

CYLINDRICAL  BIMETALLIC  SHELLS, 

by  E.  I.  Grigolyack.  16  Apr  63.  48p. 

RSIC  12 

Uaclassified  repart 


Traas.  froa  lazkeraoi  Sboraik,  Val.  16.  pg. 

119-148,  1953. 

Descriptors:   "Stractaral  skalls,  •Cyliadrlcal 
bodies,  •Coaposite  aatarials.  Backaaics, 
Stability,  Tkickness.  Stresses.  Elasticity, 
Daforaatioa,  Batals.  Batkaaatical  aaalysis. 
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AD-40i  836    Dlv.   25 
(TISTP/JEA)  OTS  price  $3.60 

Aeraspace  Inforaation  Dlv.,  Hashiagtan,  D.  C. 
EXPERIMENTAL  INVESTIGATION  OF  SLIP  AND  TEMPERA- 
TURE JUMP  IN  A  FLOM  or  RAREFIED  AIR  ARODND  A 
SOLID  NALL. 

by  S.  I.  Grlbkava  and  L.  C.  Skteaeaka.  16  Hay  63, 
32p. 
AIB  T63  64  Uaclassified  repart 

Preaaated  at  tke  Caafereace  aa  Heat  aad  Haas 
Exckaage  sponsored  by  tke  Belerasslaa  Acadeay 
ef  Sciences,  the  Ministry  of  Higher  aad  Secaa- 
dary  Special  Education  USSR,  tke  Acadeay  nf  Can- 
stractlen  aad  Arckltectare  USSR,  aad  tke  lastl- 
tate  af  Meekanics,  Acadeay  of  Sciences  USSR. 
Tke  conference  aas  keld  la  Miaak  ia  Jaae  1961. 

Descriptors:   'Gases,  •Heat  transfer.  Gas 
flea.  Air,  Moaeatua,  Kinetic  theory.  Velocity, 
Differential  eqaations,  Indaction  keating, 
Measareaent,  Hydrostatic  pressure.  Statistical 
data,  Naaerical  analysis,  Molecales,  Eaergy. 

Tkis  article  reports  tke  results  of  experiaental 
iavest igat lens  of  rarefied  gases  akick  skoa  tkat 
the  classical  theory  of  gas  dynaaics  in  the 
Navier-Stokes  appraxiaat ion  is  correct  for  a 
aider  range  of  condi*ions  thaa  tkat  for  akick 
It  «as  constructed.   In  tkis  regard,  soae  results 
are  presented  of  investigations  lata  the  phenoa- 
eaa  af  slip  and  teaperature  Juap,  phenoaena  asso- 
ciated with  the  transfer  of  aoaentua  and  energy 
la  the  boundary  layer  ef  a  rarefied  gas.  (Aatkor) 


AD-404  842     Div.   25.  15 
(tlSTP/HFA)   OTS  price  $3.60 

California  U..  La  Jolln. 

A  CLASS  OF  ENERGY  LEVELS  FOR  THE  HEISENBERC 

LINEAR  CHAIN,  I, 

by  Robert  B.  Griffitks.  1963.  31p.  TR13 

Contract  Nonr22l6l1,  ProJ .  NR017  630 

Oaclassified  report 

Daacriptora:   'Ataalc  aaergy  levels,  Aati- 
farroaagaatisa.  Functions.  Integral  eqaatioas, 
Magaatic  fields,  Teaperatara.  Naclear  spias, 
Traasforaatioas  (Matkaaat ics)   Eqaatioas, 
Aaalysis. 

Tba  bifkast  aad  lowest  aaargies  as  a  fanction  of 
tka  total  spia  are  eoapated  for  tke  class  of  aa- 
boaad  states  ia  tke  Bathe  faraalisa  far  tka 


liaaar  ckaia  of  spia  1/2  atoas  aitk  a  H4  senberg 
exckaage  iataractioa  bataaea  aearest  aelghbors. 
Ia  additioa,  tke  aagaetisatioa  as  a  faa4tion  of 
aagaatic  field  is  calcalated  ia  tka  liaj|  of 
sere  teaperature  for  aa  iaflalte  aatifai toaag- 
aetic  ckala.   (Aatkor) 


AD-404  859     Div.   25.  4 
(TISTM/AM)  OTS  prica  |1.60 

Geaeral  Electric  Co.,  Scheaectady,  N.  Y, 

RESEARCH  UN  CdTe. 

Quarterly  progress  rept.  ae.  8,  1  Fab-3( 

by  M.  R.  Loraas,  R.  E.  Halstad  aad  B.  S 

30  Apr  63.  21p. 

Caatract  AF33  616  8264 

Uaclaaalfiad  r«p4 

Descriptors:   •Solid  state  physics,  • 
•Siagla  crystals.  Electroa  boabardaeal 
lattice  defects,  Pkotocoadact ivi ty ,  E)4 
Ouaackiag  ( lak ibi t iaa) .  Cadaiua  coapo 
Secoadary  eaissioa. 
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0.3  ev.   (Aatkar) 
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AD-404  867     Div.   25 
(TISTP/MH)  OTS  price  $4.60 

■arner  and  Saatey  Co..  Flushing,  N.  Y. 
INFRARED  SPECTRA  AND  TEMPERATURES  OF  PLAJ 
SPECTRUMETRIC  AND  SPECTRORADIOMETRIC  MEA< 
OF  PLASMAJET  TEMPERATURE  DISTRIBUTIONS. 
Interia  teckaical  rapt., 
ky  Loaell  R.  Ryaa,  Harold  J.  Babrav.  aad 
■ickard  H.  Taaria.  Fab  63,  36p. 
Contract  AF33  616  8057.  ProJ.  7063.  Task 
**L  63  35  Uaclassified  rapoi 

Report  oa  Meekanics  of  Fligkt. 


^oa- 
iloaetrlc 


Teaperatures  of  plasaajets  were  aeasured  l^y  sev- 
eral optical  aetkeds  aad  tke  results  late 
pared.   Botk  spec t roaetr ic  aad  spactrorad 
aethods  aere  used.   Argoa  aad  nitrogen  plasaa- 
jet  teaperatures  mtr*    studied  ia  particaldr 
detail.   Large  taaperatare  gradieats  aararlob- 
servad  ia  all  plasaajets  studied.   Spectr 
plasaas  aere  aeasured  ia  both  eaissioa  an 
•orptiaa  over  tke  spectral  range  0.37  to  ^.0 
■icroas.   Sabstaatlal  eaissioa  was  observ 
throagkoat  tke  entire  region.   All  tke  plk^aas 
proved  to  be  optically  tkick  (aeasurable  bbsorp- 
tion)  ia  tke  reoion  of  0.7  -  2.0  aicroas  liid 
•Ptically  tkln  (no  absorptloa)  in  the  reg  Ibn 
0.37  -  0.7  aicroas.   (Aathor) 
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PHYSICS  -  Division  25 

AD-404   876  Dlv.      25 

(TISTP/MH)    OTS   price   $4.60 

Laavala   D.,    Belgiua. 

EXPERIMENTAL   STUDY   OF   CHEMI-I0NI2ATI0N    IN    FLAMES. 

Aanual    suaaary    rept,    no.    3, 

by   A.    Vaa    Tiggelen.      May   63.    1«. 

Caatract    AF61    052  398 

AIL  63    112 

Uaclaasified  report 

Descriptors:   •Chealcal  reaetioaa.  •Flaaea. 
Recoablaatlan  reactions.  Density,  Measureaeat, 
lastraaeatatioa.  loniaatlon.  leas. 

Obaarvatlaaa  aad  a  coaplete  discassion  of  tke 
aork  ackieved  ia  tke  laboratarv  daring  tke  laat 
tkree  years  are  preseated.   (1)   Descriptiea  aad 
discaatiaa  of  taa  nea  aetkadr  for  tke  deteraina- 
tion  at   tke  ion  concentration  in  tke  flaae  reae- 
tiaa  sone  (excladiag  tke  regioa  of  barned  gaaea) 
by  aeasureaents  af  tke  electrical  candactlvity 
of  tke  flaae  fraat.   (2)   Mass-speetraaetry  aetb- 
od  of  identificatiea  af  tke  iaas  which  can  be 
extracted  froa  a  flaae.   Coaplete  descriptiea  af 
tke  equipaent  aad  suaaary  of  tke  aost  slgnlficaat 
resalts.   (3)   Discassion  af  tke  prablea  of  tke 
prlaary  pracess  ia  tke  prodactlaa  af  ckeai-ioas 
ia  the  burning  lene  ef  a  flaae.   Tkis  dlscassloa 
is  based  an  tke  ebservatiaas  wklck  kave  beea  aade 
aat  oaly  en  oxygen  sapported  flaaes  bat  also  aa 
aixtares  af  different  faals  aitk  aitrous  oxide. 
(Aatkar) 

AO-404  885    Div.   25.  17 
(TISTM/PCR)  OTS  price  $2.60 

Staaford  U..  Calif. 
ELASTIC  PROPERTIES  RESEARCH. 
Progress  rept.  ae.  7,  1  Oct  62-31 
by  A.  J.  Ardell.  C.  R.  Barrett,  H 
•ad  0.  D.  Sherby.   31  Mar  63.  24p. 
Caatract  AF33  616  6789 

Dnelasstfied  repart 

Oeacriptars:   •Crystals,  •Grain  stractares 

(Metallurgy),  •Salatians,  •Creep,  •Elasticity, 
Allays,  Higk  teaperature  researck.  Plasticity' 
Metallic  crystals,  Ataas,  Olffasian,  Tensile  ' 
properties,  Eqaatiaas,  Saiid  state  pkysics 
Ferroaagnetisa,  Aluainaa,  Heat  treataeat 
Capper  allays.  Zinc  allays,  Indiaa  alloys.  Lead 
allaya,  Tkeory,  Gold  allays.  Nickel  alloys 
Cadaiaa,  Salida,  Heat  af  aeti*atiaa,  Materials. 

Cantents: 

laflaeace  of  Elastic  Moduli  aa  Meekanical  Prap- 

erty  aad  Ataaie  Mobility  Ckaracteris t ics  af 
Crystalliae  Solids  at  Elevated  Teaperatara 

laflaeace  of  Grain  Baandary  Relaxation  on  the 
Elastic  Prapertles  of  Polycrys talllne 
Aggregates 

laflaeace  af  Solid  Salatiaa  Allaying  on  tke 
Elevated  Teaperatara  Elastic  aad  Plastic  Prap- 
ertles af  Polycrystalline  Solida 


■•r  63. 

M.  Ledbettar, 


Descriptors:   •Plasaa  Jets.  •Electric  s.es.  ."tie   af  PoTc^JrtllflrrS:,::'  ""'"  '" 

iJ:o':"s:u'a:";:;  '■*••*:'*'•  ■•••— 3-*:  i.na;:c'e*;f':ij:i:.":;'!h':  ?:i  atare  Depend 

Argoa,  Hallaa.  Nltrogea,  Teaperature.   >  eac.  af  tke  Activatlan  Energy  fer  Creep  « 

.„. .,  .,  .,  High  Teaperataras 


AS-404  910     Div.   25.  I5 
(TISTP/MH)  OTS  price  $1.60 

Aerospace  laforaatioa  Div.,  Rashington,  D.  C. 

SUBLIMATION  UF  A  SOLID  IN  THE  ENVIRUNS  OF  A 

CRITICAL  POINT  IN  A  PLANE  AND  AXISYMMETBIC  GAS 

FLOWS, 

by  V.  D.  Sovershennyy  aad  G.  A.  Tirskiy. 

16  May  63.  16p. 

AID  T63  68  Uaclassified  rapart 

Traas.  of  paper  presented  at  tka  Coafereace  on 
Heat  aad  Mast  Exckaage  keld  la  Miask  ia  196I. 


Division  25  -  PHYSICS 

Otfcriptort:      -SBbl i««lio«.    G«i    flow.    Ht«t   of 
iMbliaatloo.    I«eo«prt««lbl«   flow.    G«i«». 
Bo..d«rT    loyor.    Do.fity.    Pr.i.oro.    Sp.eifle 
lieot^    DifforOBtiol    oq««tio««.    Solid. 

1.  thli  -ork  tlior.  ii  obt.i.ed  •"  •"**  ••^"" 

tioB  for  tko  t«blio»tio«  of  a  solid  in  t»o  oa 
•Iroas  of  a  critical  poiat  ia  a  plaao  aad 


froat.   (Aalhor) 


AO-404  919  »1».      25 

(TlSTf/BFA)    OTS    prico   $1.10 

ladttoao  Seloatlfle   lafor-atioa  Coator.    lodstoae 

Arsoaal,    Ala.  __»..„ 

THE   IVAfOBATIOK   OF  SOLID  BODIES, 

by  1.    E.    Baraaao*.  16  "ay   63.    6p. 
BSIC    13 


Uaclaitifiod   report 


Traai.    fro.  Maraal   Flioebo.koi   Kki.ii.    Akado.iya 
Naak.    SSSI   20.    pp.    399-i02.    19^6.    (Copio.    »ol 
■applied   by   DOC) 

Deterlptor.j      oSolida.    'Efaporat loa.    Li«iaofled 
aaaes.    Solidified  gates.   Cryofleales.    Air. 
Oiffaaioa.    lee.    Orgaaie  coapoaads,    Dyaaates. 
ledia*.    »apors.   Tests.   BeasareBeat. 

AD-40i  920  Oi*.      25 

(TISTP/MH)    OTS   price   $3.60 

5mLSpBE«''''iBTM00S    FOB  QUANTITATIVE   SPECTHO- 

SCOf  IC    TEMPEBATUBE   OETEBIIINATION    OF   PLASMAS. 

Flaal  teehaieal  ropt.. 

by  Haas  Jargea  Eascb.   30  Jaao  62.  3vp. 

Great  AF  E0AR0C61  29 

AIL  62  ^60  Uaelassified  report 

Deserlpiers.   'PlaSM  pkysics.  Higk-te|iperat«re 
researeb.  Electric  arcs.  Coafiae»eai.  Eagaetic 
piack.  MagaetokydrodyaaBics.  BlectroBagaet le 
■•«es.  6as  ioaiiatioa.  Spectroscopy.  Electric 
41sckarges. 


Darlag  tke  last  tao  year 
aayt  Mere  follo«ed  to  ob 
atares  ap  to  100,000  E. 
(palsiag  aa  are  by  bigb 
cessfal  as  desired  beeaa 
doaa.   Tke  seeoad  experi 
la  tke  ceater  of  tke  dis 
kigker  tkaa  80.000  E  cob 
radiatioB  beiag  oMitted 
ateas.   Tke  tkird  May  is 
of  a  pre-ioaiied  disckar 
■agaeti'c  field.   Pre-ioa 
ased  of  a  palsed  disckar 
baak.   Plasaa  paraaeters 
^aaatitative  spectrotcop 
of  plasaa  paraaeters  ia 
iavestigated  by  tiae-res 
Teaperature  aas  foaad  to 
Several  aetkods  to  deter 
yielded  tke  saae  resalts 
te  be  ia  local  tberaodya 
tiea  «as  foaad  to  be  eai 
layers.   (Aatbor) 


s  at  Eiel  iastitate  tkree 
taia  plasaas  witk  teaper- 

Tke  first  approack 
carreat)  Mas  aot  as 
so  eoafiaeaeat  brea 
aeat  Mas  a  liaear  p 
ckarge  teaperatares 
id  be  aeasared.  tk 
froa  tkeraally  exci 
tke  aagaetic  coapr 
ge  ia  keliaa  by  aa 

isatioa  Has  effecte 

ge  fed  by  a  capacit 
Mere  deteraiaed  as 

ic  aetkods.   Distri 

space  aad  tiae  coal 

olved  spectroscopy, 
be  70.000  E  at  aos 

aiae  plasaa  paraaet 

,  tkus  proviag  tke 

aaic  eqaillbriaa. 

tted  froa  optically 


Pregreaa  rept.  ■•.  4.  lo  ►•»  '9-31  ■"  "• 
by  George  Leppert.   31  Bar  63.  3p.  P2257 
Coatract  DA  ABO  D31  124G.13 
AiOD  2257i3  Oaelaatlflo*  repert 

Deaerlpterti   -Heat  traaafer.  oBeaadary  layer. 
Naeleate  bolllag.  Cylladrleal  bodies.  Beyaelda 
■aaber,  Teaperatare.  Vliceslty.  Tarbaleaee. 
File  bolllag.  Fila  ceeliag,  Ceeliag.  Llqalda. 
Heat  traaafer  eeefflcleata.  ■eaeareaeat. 
Aaalyals. 

The  aaalysla  aad  aeatareaeat  of  beat  traaafer 

froa  a  cylladrleal  tabe  to  llqald  la  eraai-fle. 
is  exaaiaed.   Altheagb  prlaary  »■»•'•"■"'". 
the  tabceeled  aacleate  beillag  reglao  Mltk  forced 
eea*eetiea.  slgalflcaat  aad  erlglaal  reaalta  Mere 
ektalae4  for  forced  ceaTeetlea  aitkeat  boiliag. 
for  aatarated  aacleate  belll*l  aad  far  peel 
bolllag.   (Aatbor) 


vD-i05  033     DlT.   25.  9 
aiSTP/HH)  OTS  price  $1.60 

Aerospace  laforaatloa  DIt.  .  ■•»**■«*•?•  .""^Iv  ,u 
DmSnItRATING  the  EXISTENCE  OF  HEAT  "EGDLAB  TY  IN 
A  BOUNDARY  LAYER  IN  INTERNAL  PROBLEM  CONDITIONS, 
by  L.  I.  Eadryaike*  aad  V.  A.  DaoTalskiy. 

AId"t63*76  ^°'*'        Uaelassified  report 


sac- 
ks 

lack. 

e 

ted 

essioB 

oater 

d  by 

or 

lag 

bat  ioas 

d  be 

t. 
era 

plasaa 

Badla- 

tkia 


M»-,t05  022     Dl».   25 
(TISTP/IFA)  OTS  priee  ILIO 

m?'?5lNSFiB''SilJ;G  SOBCOnCED  BOILING. 


OI   VOB»  H  ■«■  »  •""   --'■   ■■- »   e   1       ..   I1CCB 

iastitate  of  ■eekaaies.  *«•-•■»•'  *Ul? 
Tke  coafereace  mbs  keld  la  llask  ia  1961. 

DoserlptorsJ   •Heat.  oBoaadary  layer.  -Heat 
traasfer.  'Gas  floM.  Partial  differealial 
eqaatioas,  lategral  eqaatloai.  Tkeraodyaaales. 


Pipes 


AD-405  03^     Di».   25 
(TISTP/WH)  OTS  price  $1.60 

Aerospace  laforaatloa  Dl»..  *•»*'••*•■.•  °-*^- 
H J?  EXCHANGE  IN  THE  LAMINAR  BOUNOABY  LAYER 
DURING  FLOW  AROUND  A  THIN  PLATE  KITH  INTERNAL 

SOUBCES.  ^  ^    .,   a 

by  T.  L.  Perel'aaa.  16  May  63.  9p. 

AID  T63  7i,  Uaelassified  report 


Tke  coafereace  mbs  keld  la  Miask  ia  1961. 


Descriptors:   "Heat  traasfer.  oSkeets. 
itiaUa.eoas  eqaatioas.  Partial  differealial 
eqaatioas,  Laaiaar  boaadary  layer. 


Ia  problea 
liqaid  flo 
teaperatar 
is  assaaed 

assaaptioa 
pareatly  i 
solatloa  d 
erties  of 
coastaat s , 
ceasiders 
Mitk  later 
boaadary  1 


s  of  beat 
«lag  arou 
•  or  kaat 
as  fixed 
darlag  i 
aadeqaate 
oes  aot  c 
a  streaal 
diaeasio 
tke  keat 
aal  keat 
ayar  fora 


exck 
ad  it 

f  lOM 

Aa 

ateas 
aad 

oatai 
iaed 
a*,  a 

excha 
soare 
led  oa 


aage  betMoea 
,  as  a  rale. 

tbroagk  tke 

lavestigati 
ive  keat  exc 

besides,  tk 
a  tke  faacti 
body  (tkeraa 
ad  so  fortk) 
ago  betaoea 
es  aad  tke  1 

it,   (Aatko 


a  body  aad  a 
tke  sarface 
body  sarface 
oa  OB  tkis 
kaaga  is  ap- 
e  resaltlag 
oas  of  prop- 
1-pkysiedl 

Tkis  Hork 
•  tkia  plate 
aalaar 
ir) 


60 


A0-i05  035     Di».   25 
(TISTP/MH)  OTS  price  $1.60 

Aerospace  laforaatloa  Dl». .  Waskiagtoa   D.  C. 

INVESTIGATION  OF  HEAT  EXCHANGE  IN  THE  II^VEMENT  OF 

A  DISPERSE  MEDIUM  IN  PIPES. 

by  V.  A.  BorisoTlck.  16  Mey  63.  Up. 

AID  T63  63  Uaelassified  redbrt 


Tkis  paper  aas  presea 
Heat  aad  Mass  Exekaag 

siaa  Acadeay  of  Sciea 
aad  Secoadary  Special 
of  Coastractioa  aad  A 
Iastitate  of  Mechaaie 
Tke  coafereace  aas  ke 

Descriptors!  *Heat 
•Pipes,  Higk  teaper 
layer,  Motioa.  Heat 
Solids,  Saad. 


ted  at  tke  Coafer 
e  spoasored  by  tk 
ces.  tke  Miaistry 

Edacatioa  USSB , 
rckitectare  USSB, 
s,  Acadeay  of  Sci< 
Id  la  Hlask  la  Jai 


<>« 


traasfer,  •Particles, 

atare  researck,  Bedadary 
traasfer  e.oef f icil^ats. 


Tke  keat  exekaage  process  la  tke  floa  el  a  loose 
aediaa  laslde  vertical  pipes  Is  iavest lasted. 
Tke  coefficioat  of  keat  exekaage  was  da^eraiaed 
by  sectloas  aloag  tke  pipe.  Dry> si  lies  saad  of 
aa  BTorage  particle  dlaaeter  (0.22  aa)  i^as  ased 
ia  tke  iBTOstlgatioa.   (Avtkor) 


AD-^05  0^6     DlT.   25,  8 
(TISTE/JWS)  OTS  price  $^.60 

lldaest  Researck  last..  Eaasas  City,  la 

STUDY  OF  ULTRASONIC  TECHNIQUES  FOR  THE  iON- 

OESTRUCTIVE  MEASURlilMENT  OF  RESIDUAL  STRJ^SS 

Bept.  1  Feb  62-31  Jaa  63, 

by  Fred  B.  Rollias.  Jr.  aad  Peter  NaldoM 

■ay  63.  39p. 

Coatract  AF33  6l6  7058.  ProJ.  7360.  TasU  73606 

HADD  TR61  J,2.    pt.  3     Uaelassified  rsUort 


Report  oa  Tke  Ckeaistry  aad  Pkysles  of  Materials. 

Descriptors:   •Ultrasoalc  radiatloa. 
traasaissioa,  •Stresses,  Pkoaoas,  Ul 
properties,  Pkotoelasticity.  Matkeaat 
aaalysis,  Aluaiaua,  Magaesiaa,  Higk 
Grala  stractares  (Metal largy) ,  Traas 
properties,  Propagatioa,  Measareaeat 


Tke  t 

ultra 

coati 

■c)  a 

actio 

cally 

poiat 

ebser 

llae 

potea 

aaaly 

(tady 

Is  al 


keoretical  a 
soaic  beaa  i 
aaod.  later 
ader  resoaaa 
a  does  occar 
predicted  t 
of  iatersec 
*ed  ia  saapl 
alaaiauM.  aa 
tial  aetkod 
sis  is  disea 
lag  beaa  iat 
so  described 


ad  experiaea 
ateractloB  i 
sectioa  of  p 
t  coaditioas 
la  aaay  aat 
bird  beaa  is 
tioa  aad  aas 
es  of  fased 
d  polycrysta 
of  tkree-dla 
ssed.  Aa  op 
eractioa  ia 
(Aatkor) 


as: 


tal  iavest 

a  solid  aa 

alsed  bea 

reveals  t 

erials.   A 

geaerated 

experiaea 

silica,  po 

lliae  aaga 

easioaal  s 

tlcal  tyst 

traasparea 


AD^05  047     DlT.   25 
(TISTP/MH)  OTS  price  $6.60 

Naval  Ordaaaee  Teat  Statiaa.  Chlaa  Lake 
IMPACT  AT  INTERMEDIATE  VELOCITIES  I 
CONTACT  PHENOMENA, 
by  Meraer  Goldsaitk.  Mar  63.  58p. 
NOTS  TP3125  NAVNEPS  8088 

Daclastlfie4 


NVOLriNG 


rey  I  rt 


Descripterai   oiapact  skock,  •Stressef. 
•Meckaalcal  aavoa,  Beaas.  Roda,  Metal 
Eqaatioas,  Motioa,  Spkeres,  Ceaieal  bf 
Solid*.  Deferaatiea. 


CO  oa 
; Beloras- 
4f  Higker 
|e  Acadeay 
«ad  tke 
tees  USSB. 
♦  1961. 


tr 


iNsve 

asoalc 
ileal 

aeacy, 
t 


f  r|eq* 
pair 


ijgatloB   of 
terlals    aas 

(3  -   15 
hiat    iater- 

itkeoreti- 

lat    tke 
lially 

L|ycrystal- 
»islaa.      A 
Li-ess 
i|a   for 
solids 


Calif. 


latet. 


Clate 
iai. 


PHYSICS  -  Division  25 


Tkeeretleal  relatioas  a 
preaeated  for  tke  colli 
iateraediate  velocltiei 
tiea  aad  relative  iadea 
be  eoasldered.  Equatio 
eoablae  a  deicrlptioa  o 
ban,  aad  platea  aitk  a 
aeatal  reaalta  are  show 
■pkeres  aad  eoaically  k 
aad  beaas.  aad  a  coapar 
of  several  tkeories  it 
relatloaa  are  baaed  oa 
lag  both  bars  aad  beaas 
teat,  with  tke  effect  o 
factors  aeglected.  Tke 
siaple  pottalate  coacer 
floa  at  tke  eoatact  pel 
reaalta  of  tettt  detiga 
tke  coataet  force  at  a 
ia  a  regiae  ahere  tke  a 
tectioa  at  the  poiat  of 
The  data  aere  ebtaiaed 
lag  caaera  aeatareaeatt 


ad  experiaeatal  data  are 
tioa  of  tao  objeett  at 

ahea  both  aave  propaga- 
tatloa  of  the  bediei  aatt 
aa  are  developed  that 
f  aave  pheaeaeaa  ia  beaaa 

laa  of  eoatact.  Experi- 
B  iavelviag  the  iapact  of 
eaded  project  ilea  oa  bara 
itoa  aith  the  predietioat 
provided.  The  aaalytlcal 
eqaatieaa  of  aotioa  treat- 

at  oae-diaeaaioaal  tya- 
f  tecoad-^rder  correetioa 

theory  of  Herta  aad  a 
Blag  perfectly  plaatic 
at  are  ceapared  aith  the 
ed  to  relate  experiaeatally 
faactioa  of  the  ladeatatioa 
aj«r  portioa  of  the  erota 

coataet  reaaiaa  elaatlc. 
froa  ttraia-gage  aad  fraa- 
.   (Aatbor) 


AD-405  111      Div.   25 
(TISTP/MH)  OTS  price  $7.60 

Aerospace  Corp..  Los  ABgeles,  Calif. 

REFLECTION  AND  TRANSMISSION  OF  ELECTROMAGNETIC 

NAVES  FROM  INHONOGENEOUS  MAGNETOACTIVE  PLASMA 

SLABS. 

by  Richard  R.  Cold.   29  Mar  63.  67p.  TDR169  3230 

1 1 TN 1 2 

Contract  AF04  695  169 

SSD  TDR63  54 

Uaelassified  report 

Descriptors:   •Plasaa  physics.  Electroaag- 
aetic  aave  reflectioas.  Wave  traasaissioa. 
Electroa  deasity.  Distribatioa.  Propagatioa. 
Electroaagaetic  aaves.  Gas  ieaiaatioa,  Micro- 
aaves,  Beeatry  vehicles,  loaesphere. 


Exact  solatieas  for  the  refl 
aissioa  coefficieats  are  obt 
electron  deasity  distribatio 
and  expoaential-hoaogeaeous 
iacideace  iato  a  stratified 
suaed  so  that  the  eleetroaag 
propagating  parallel  to  tke 
gradieats.   A  coastaat  aagae 
ia  the  propagation  direction 
rived  oa  this  basis  are  used 
feet  of  tke  aore  realistic  1 
aodel,  paraaetrically.   Spec 
is  givea  to  tke  aaalysis  of 
re-eatry  coae.   Tke  asyaptot 
exact  solatloa  for  the  kiake 
provides  a  siaplified  expres 
parposes  akea  L/laabda  sub  t 
oae.   Tke  aaalysis  of  proble 
sub  aero  is  auck  saaller  tha 
ia  soae  detail  ia  the  final 


ectioa  and  traas- 
aiaed  for  tao  general 
as:   kiaked-trapesoid 
expoaeatial.   Noraal 
plasaa  slab  is  at- 
netic  aaves  are 
free  electron  density 
tic  field  is  applied 
The  solatieas  do- 
te evaluate  tke  ef- 
akeaogeaeeas  plasaa 
ifie  coasideratioB 
traasaissioB  froa  a 
ic  expansion  of  tke 
d-trapeioid  profile 
sloa  for  calculatioa 
era  is  larger  tkaa 
as  ia  akick  L/laabda 
n  oae  is  eoasldered 
sectioa.   (Author) 


AD-405  143     Div.   25 
(TISTP/TL)  OTS  price  $5.60 

Texas  A.  aad  M.  Coll.,  College  Station. 

AN  INVESTIGATION  OF  PLASTIC  TORSION  IN  CIBCULAR 

PRISMATIC  BARS  WITH  A  CONCENTRIC  OR  ECCENTRIC 

HOLE  USING  THE  SAND-HEAP  ANALOGY, 

by  Gerald  Joha  Carey,  Jr.  May  63,  45p. 

Uaelassified  report 

Master's  thesis. 

Descriptors:   •Torsioa  bars.  Shear  stresses, 
■oaeats,  Stresses,  Deforaatioa.  ■echaaical 
properties.  Plaaticity. 


61 


Dl\iBion  U  -  PHYSICS 

(TISTF/WA)  OTS  prle«  13.60 

A«r«*»act  Corp.,  Lot  Aagtlai,  Calif. 
KLBCTI0NIC5  RESEARCH  PIOCIAI.  SELECTION  OF  OSCIL- 
LATION MOOES  IN  OPTICAL  lASBIS. 
S*al»Biaal  t*e|iaical  rapt..  1  Jaly-31  Oac  62. 
by  a.  Blrabaaa.   23  Apr  63,  29p.  TBR169  3250 
22TI1 

Caatract  AFOi  697  169 
SSD  TDt63  84 

Uaelai«lfla4  rapart 
•  t 

Daaerlptarst   •Latari.  Raflaetars.  Oseilla- 
tioai.  Cavity  rasoaatart,  Paadback  aapllfiera, 
Salld  stata  pbyslet,  Pawar  tappllaa,  Palaa 
faiaratart,  laby. 

laby  laaart  farMd  by  battlag  ta«atbar  taa  laaar 
radt  altb  plaaa  parallal  aads  sara  thawa  ta  pat- 
■•aa  Mda  salaetlaa  proparttat.   Tba  latarfaea 
batvaaa  tba  rablas  acts  at  a  partlally-traaa- 
paraat  raflaetar.   Calcalatlaat  tba*  tbat  tba 
favarad  axial  aadat  af  tba  atractare  corretpaad 
ta  tba  fraqaaaciat  far  wbleb  batb  rad*  possets  a 
Pabry-Parat  typa  af  rataaaaca.   Tba  txperlHoatal 
rataltt  ara  la  gaad  afraaaaat  wltb  thato  pradla- 
tiaat.   At  blgb  lapat  aaar«y  (aboat  2-1/2  tlaat 
tbraabald)  a  ttractaro,  coatlstiag  af  a  3  lacb 
aad  a  1-1/i  lacb  rad,  «at  abtarvod  to  atelllata 
la  aaly  tbraa  axfal  aadat  at  raaa  taaparatara. 
Tba  raflactlvlty  vf  tba  lataraal  raflactar  aad 
aaa  raby  aad  faea  It  abtalaad  by  vlrtaa  of  tbo 
raby/alr  dlalac^rle  dlteaatlaalty.   Tba  otbor 
aad,  abicb  it  totally  raflactiag.  aay  be  eltbar 
a  eblsal  or  a  prisa.   Tbas,  tba  typa  of  aodo 
salaetlTlty  afforded  by  tba  segaeatod  rod  strac- 
taro  Is  well  adapted  far  vary  blgb  pawar 
applieatlaas.  (Aatbar) 


AD-4C5  11''     Dl».   ?5 
(TISTP/M)   OTS  price  $3.60 

Aaraspace  Carp.,  Lai  Aagelea.  Calif. 

ON  TIB  rnr.E  vibeation  of  thin  ctlindbical  shells. 

by  V.  :.  Kotagartea.  ?0  Dec  6?,  ?1p.  TDB169  3560 
30TN3 

Coatract  AFOi  697  169 

SSO  T0I63  6  . 

Daclastlfled  report  "• 

Deicrlptorti   •Cylladrical  badiet,  "Stractaral 
tbellt,  •Vlbratlaa,  Dlffereatlal  eqaatlaat, 
Daaplag,  Stractaret. 


Tba  fraa  vtbratieat  of  flaite 
ara  lavett Igated.  Vltk  the  a 
ilapUfylag  aitaaptleat.  a  fr 

bated  ea  tbe  kaawa  ebaracterl 
beaat  altb  aay  eaabiaatiaa  of 
It  ebtalted.  Experlaeatal  re 
tpeetra  tad  aode  tbapet  of  a 
aae  edge  aad  free  on  tbe  othe 
aaat  wltb  bath  laylelgh't  iae 
aad  the  apprexiaate  freqaeacy 
taral  daaplag  caeffieieatt  ob 
cylladert  are  eoapared  alth  t 
lavett igatlaat.   (Aatbar) 


cylladrical  thollt 
Id  of  a  naaber  of 
eqaeacy  eqaatiea 
ttic  faactieat  for 

boaadary  ceaditloat 
taltt  for  freqaeacy 
cyllader  fixed  ea 
r  are  la  good  agree- 
xteatleaal  theory 

eqaatloa.   Strae- 
taiaed  for  the  tett 
hate  af  prevloat 


AD-i05  11S     OlT.   25 
(TISTI/AN)  OTS  prlea  13.60 

Aeretpaee  Corp..  Lot  Aagelet.  Calif. 

lECHANISH  OF  GOLD  DIFFUSION  INTO  SILICON. 

by  W.  B.  Nileox  aad  T.  J.  LaCbapalla.   10  Apr  63, 

35p.  TDR169  32*0  01TN1 

Coatraet  AF04  695  169 

SSD  TOI63  70  Oaelattlflad  report 

la  eooperatioa  wltb  Paelfle  Saaleaadactert.  lac. 
LaMadala.  Calif. 


Deicrlptorti   "Gold,  •Dlffatloa,  Silieoa,  Sala- 
bllity,  Seaieoadaetor  devices.  Labeled  sab- 
itaacet.  Atoale  ttractare.  Teaperatare. 

Gold  Mat  foaad  to  diffato  late  SI  by  a  eoapleit 
aeebaaita  lavelvlag  a  vaeaaey-coatroUad  later- 
ttltial-tabttitatioaal  eqallibriaa.   This  led  to 
very  coaplox  diffasioa  coaeaatratioa  profiles, 
la  aaalysiag  tbe  probloa.  a  aait  experiaeatal 
valaa  was  foaad  for  tbe  self-dif f atioa  ceeffl- 
cleat  of  Si,  1.81  x  10  to  tbe  itb  power  exp 
(-n2tt20  kcal/RT)tq  ea/tac,  which  eoapared  very 
favorably  with  pravloet  data  oa  dlffatloa  of 
Bl.  Go,  aad  Sa  ia  Si.   Tba  iatarttltlal  gold- 
diffatiea  coefficleat  wat  foaad  to  be  2.4  x  10 
to  tbe  alaas  4th  power  exp  (-8.9*2  kcal/BT).  tbe 
sabstltatieaal  gold-dlf f asioa  eaefficiaat  to  be 
2.75  X  10  to  the  aiaat  3rd  power  exp  (-47*10 
keal/BT),  the  oqai librloa-iaterstit ial  gold 
solability  to  be  5.95  x  10  to  the  24tb  power 
exp  (-58*10  kcal/BT),  aad  the  ooullibriaa- 
sabstitatioaal  gold  solability  (Collia's  data) 
below  1200C  to  be  8.15  X  10  to  tbe  22ad  power 
exp  (-40.6  kcal/BT).   (Aether) 


AD-405  123     Dlv.   25.  2 


AD-405  123     Olv.   25.  i 
(TISTP^MFA)  OTS  price  $7.60 


■attachatettt  last,  of  Tech.  Caabridge. 

STODY  OF  THE  COLLAPSE  OF  SMALL  SOIL-SUBBOUNDED 

TUBES. 

laterla  rept.,  15  Nov  61-15  Nov  62, 

by  Dlrieb  Latcher.   Mar  63,  77p. 

Coatract  AF29  601  4927.  ProJ.  1080.  Task  108001 

AFSMC  TOB63  6  Oaelattlflad  report 

Deteriptort:   •Soil  aecbaaiei,  "Soilt.  "Strae- 
taral  thalli.  Plpet,  Tettt.  Doforaatioa,  Tett 
eqalpaeat.  Tablet,  Naaerical  aaalyslt.  Dlffer- 
eatlal eqaatloat.  Theory,  Prettare,  Failare 

(■eebaaict). 


A  prograa  of  experiaeatal  aad  thaoret 
oa  the  probloa  of  failare  of  itractar 
tarroaadod  by  a  thia  layer  of  toil  lo 
aalfora  radial  oatside  prestaret  It  d 
Tbe  properties  aad  tbe  thickaest  of  t 
were  varied,  aad  the  failare  prettare 
at  well  at  tbe  deforaatioat  of  tbe  ta 
after  failare,  wat  obterved.  Tbeorie 
idealised  aodels  of  the  soil-ttraetar 
tloB  ware  developed.  The  experiaeata 
were  thea  correlated  with  theta  theor 
deteralae  which,  if  aay,  of  the  theor 
the  behavior  of  the  taaples.  Ia  addi 
work,  a  aew  testiag  apparatas  was  des 
ballt,  ia  proparatioa  for  tiallar  tot 
tabe  barled  uader  a  plaae  toil  sarfac 
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AD-405  151      DIv.   ?5 
(TISTE/JNS)  OTS  price  I?. 60 

AerOBUtraaie.  Newport  Beach,  Calif. 

INFBABED  TRANSMISSION  STUDIES.   VOLUME  IV. 

THE  INFLUENCE  OF  NUMEROUS  WEAK  LINES  ON  THE 

ABSORPTANCE  OF  A  SPECTRAL  BAND. 

Flaal  rept.,  vol.  4, 

by  C.  N.  Plast.  12  Apr  63,  21p. 

Coatract  AF04  695  96,  Pro j .  4479  730r 

SSD  TDB62  177,  Vol.  4   Uaclattified  report 

Detcriptorti   'lafrared  reteareh,  "lafrared 
radiatiea,  lafrared  spectroscopy.  Matheaatical 
aodelt.  Spectra  (lafrared),  Llae  tpectraa, 
Mave  traataittloB,  Abterptiea. 

The  iaflaeace  af  aaaeroat  weak  tpectral  liaet 
oa  baad  abtorptioa  it  i avett igated.   It  it  thewa 
tbat  a  regioa  of  validity  alwayt  exittt  for  the 
weak  liae  approxiaat lea.   There  it  alaett  alwayt 
alto  a  regioa  af  validity  far  the  ttroag  llae 
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PHYSICS  -  Division  25 
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AD-405    153  Dlv.       ?5 

(TISTH/ODN)    OTS   price   t8.60 

Weldliager,    Paul,    New   York. 
STEP    LOAD   MOVING    WITH    LOW    SUBSEISMIC    vriiOCITT   ON 
THE    SUBFACE    OF    A    HALF-SPACE   OF   GBANUU^   MATEBIAL, 
by    Hant    H.    Bleich    ^ad    Ewald    Heer.      Apr   ^3,    86p. 
Coatract    AF29   601    3855.    PraJ ,    1080,    Tail   108001 
AFSMC   TDB63    ?  Uaclattified    reiidrt 


Detcriptorti      *Sarfaeet,    'Uadorgroua 
taret,    *MechaBici,     laternal    frictioa 
tloa,    Matheaatical    aBalytii,    Material 
Loadiag    (Mechaaict),    Prettare,    Streti 
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AD-405  161      Dlv.   25 
(TISTP/MFA)  OTS  price  tl.10 

Califorala  U. ,  Lot  Aagelet. 
MAGNETIC  EFFECTS  IN  SOLIDS. 
Final  rept.,  1  Jaae  60-1  Juae  63, 
by  David  I.  Paul.  1  Jaae  63,  6p. 
Contract  NoBr23363.  ProJ.  NR018  105 

Uaclassified  r«| 

Descriptors:  •Research  prograa  adai 
•Ant  if erroaagneti ta.  Solid  state  phy 
Abstracts,  Magaetic  properties. 


AD-405  202      Div.   23.  4,  23 
(TISTP/HH)  OTS  price  $2.60 


Uppsala  U.  (Sweden) . 

REPORT  FROM  THE  INTERNATIONAL  SUMMER  I 

QUANTUM  CHEMISTRY  AND  SOLID  STATE  PHYS 

THE  UNIVERSITY  OF  UPPSALA,  UPPSALA,  S 

1963,  25p.  TN88 

Coatraet  AF61  052  351 

ARL63  96  Uaclattified  re 

Descriptors!  •Quaatua  aechanics,  •$ 
physics,  Syaposia,  Density,  Matrix  e 
Biocheaistry ,  Cheaistry,  Matrix  algal 
tions.  Electrons,  Spin. 
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AD-405  203     Div,   25.  15 
(TISTP/MH)  OTS  price  |1.60 

Uppsala  U.  (Sweden). 

LIMITS  OF  ERROR  FOR  THE  ELECTRON  DENSITY  SPIN 

DENSITY  AND  ATOMIC  FORM  FACTORS  IN  QUANTUM 

MECHANICAL  CALCULATIONS, 

by  L.  B.  Redei.  15  July  62,  Up.  TNSI 

Coatract  Ar61  052  351 

AIL63  93  Uaclattified  report 

Detcriptorti   •Quantua  aechanict.  Electron 
dentity,  FuBCtiont,  Operational  calculut, 
Hydrogea,  Atoat,  Energy,  Heliua,  Vector 
aaalytit,  Spia,  Dentity. 

Explicit  foraulai  are  given  for  the  error  at  aa 
arbitrary  point  in  the  electron  dentity,  tpin 
dentity  and  fora  factor  derived  froa  an  approxi- 
aate  wave  fuaetioa.   In  the  derivation,  extentive 
ute  it  beiBg  aade  of  soae  previous  retultt  by 
Kiaothita.   The  aain  treataent  it  preceeded  by  a 
thort  ditcuttion  of  toae  of  the  aore  aatheaatical 
atpcctt  of  the  problea  and  a  tiaple  nuaerical  ex- 
■■ple  it  given  ia  the  lait  paragraph.   (Author) 


AO-405  260     Oiv.   25 
(TISTH/ODN)  OTS  priee  $1.60 

Upptala    U.     (Sweden; . 

■•BOND    ORBITAL' •     AND    •• MODIFIED    ELECTRON-PAIR' • 

CALCULATIONS    UN   THE    AMMONIA   MOLECULE. 

by    Attuthi   Ttuchida   aad   Kiaio  Ohno.       15   Nov   62, 

lOp.    TN87 

Coatract  AF61  052  351 

ARL  63  95  Unclattifled  report 

Descriptors!   •Aaaonia,  *Atoaic  orbitals. 
Electrons,  Energy,  Oipole  aoaents,  Quaatua 
aechanics,  Cheaical  bonds.  Molecular  atruc- 
ture.  Theory,  Molecular  properties.         ' 

Non-eapirical  calculatioat  of  the  electronic 
structure  of  the  aHaonia  aolecule  are  carried 
out  using  a  • bond-orbital •  and  a  •■edified  elec- 
tron-pair' function.   The  calculated  binding 
energy  is  0.348  a.u.  (76](  of  the  experiaeatal 
value)  aad  0.381  a.u.  (.83%)    respectively.   The 
best  theoretical  valae  previously  known  wat  0.378 
a.u.,  the  retult  of  a  tel f-cont i ttent  LCAO  cal- 
culation including  liaited  configuration  inter- 
action.  It  is  concluded  that  the  laodified  elec- 
tron-pair' function  is  an  adequate  siaple  approx- 
iaation,  aad  the  'frozen  core'  approxiaat ion  ' 
eaployed  in  the  calculation  is  satisfactory.   The 
dipole  aoaent  is  also  calculated,  and  reasonable 
agreeaent  with  the  experiaeatal  value  is  obtained. 
(Author) 


AD-405  441      Dlv.   25.  15 
(TISTP/MFA)  OTS  price  $3.60 

Uppsala  U.  (Sweden). 

ON  THE  CALCULATION  OF  SOME  ATOMIC  INTEGRALS 

CONTAINING  FUNCTIONS  OF  r12,  r13  AND  r23. 

by  Yngve  Ohra  aad  Jaa  Nordling.   30  Nov  62,  25p. 

TN91 

Contract  AF61  052  351 

ARL  63  97  Uaclassified  report 

Descriptors:   •Atoale  properties,  Coabiaatorial 
aaalysis,  Polyaoaials,  lategral  equatioas, 
Quaatua  aechanict,  Theory,  Statistical  fuae- 
tioas,  Faactioas. 

Differeat  forat  of  coftelated  atoale  wave  fuac- 
tioat  aad  their  iaplicatioat  oa  the  iategralt 
occurring  in  calcalatioas  of  variational  solution 
to  Schrodinger '  s  eqaatloa  are  brlei.?  dlscassed. 
A  scheae  for  coaputing  the  integral  is  described 
aad  applied.   (Aathor) 


Division  25  -  PHYSICS 

AD-405  4^8      Oiv.   25 
(TISTM/AMS)  OTS  pric*  $8.10 

L«ekk««4  Aircraft  Corp.,  SaaayTal*,  Calif. 
ON  THE  OIIGIN  OF  THE  ANOIALOUS  PHOTOVOLTAIC 
EFFECT  IN  ZINC  SULFIDE. 

by  Fraak  A.  Jaaga.  1  May  63.  82p.  6  90  63  20 
Caatraet  N«ar222S7 

Uaclattiflad  report 

Taekaleal  report  oa  pkydet. 

Oaierlptorti   *Ziac  coapeaads,  *Pkotoelaetrlc 
•ffaet,  'Crystals,  Crystal  stractHro.  Ultra- 
violat  radlatioa,  Elactroraagnetlc  waTes, 
Plaaoalactrlc  affact,  Hatkeaatical  analysis, 
■atkaaatleal  aodals,  Expariaaatal  data.  Elae- 
trlc  earraats,  Elaetrle  potantlal.  Crystal 
growtk.  Siagla  crystals,  Sarface  propartlas, 
Gaaaa  rays,  Silvar,  Oiffasloa,  Heat  treataaat, 
Coppar.  Saaieoadactors.  Tkaory,  Sulfides. 


It  was  skew*  tkat  earlier  ■ 
coaat  for  all  tke  featares 
objectloa  to  Hatsoa's  aodel 
coaplete.  By  exteadiag  Hut 
■alatiag  tke  problea  la  tar 
pkotovoltage  geaeraters  la 
crystal,  oae  caa  aeeoaat  fe 
tke  spectral  respoase  of  tk 
derived  for  tke  depeadeace 
aa  exteraal  applied  stress, 
resalts  of  tke  stress  exper 
tals,  verifiea  tke  assaaptl 
tke  pketoTol taga.  vis.,  tka 
arise  froa  pieaoeleetrle  fi 
■aaeat  iateraal  stralas  for 
process.  Tke  experiaeat  oa 
gonal  ZaS  aot  ealy  added  st 
orlgla  of  tke  APE,  bat  also 
togetkar  tke  iaforaktloa  oa 
groMtk,  pyroeleetrie  effect 
peak  polarity.  Tkls  experl 
tke  ealealatioB  of  tke  pket 
a  BOB-aaif oraly  straiaed  pi 
(Aatkor) 


AO-405  ^60     DiT.   25 
(TISTP/MH)  OTS  price  t3.60 

■AND  Corp.,  Saata  MoBiea,  Calif. 

PROPAGATION  OF  ACOOSTIC-GIATITT  HAVES  FRO!  A 

SMALL  SOURCE  ABOVE  THE  GROUND  IN  AN  ISOTHERMAL 

ATMOSPHERE, 

by  Allaa  D.  Pierce.   May  63.  35p.  RM3;96 

OBcla<slfied  report 

•escriptors:   *Soaad,  GraTity,  Ataospkere, 
Deaslty,  Meckaalcal  wares,  Soaad  traasal ssioa, 
Acoasties,  Naelear  explosioas,  Lom  frequeacy, 
Acoastie  properties.  Energy,  lateaslty, 
Soaad  slgaals.  Propagation. 

Tkls  report  discasses  tke  effects  of  gravity  aad 
of  tke  ataospkere's  aoaanifora  density  on  soand 
propagatioa.   It  Is  part  of  RANO's  coatinuiag 
stady  of  tke  ataespkerlc  wares  generated  by 
aaclear  explosioas.   Tkls  report  skould  be  of 
iatarest  to  ageacies  and  contractors  coaceraad 
wltk  tke  detectloa  of  auclear  explosions.   It 
skeald  also  be  of  Interest  to  otker  researek 
workers  wko  are  stadyiag  low  freoaeacy  soaad 
propagatioa  ia  tke  ataospkere.   (Aatkor) 


A0-i05  482     DiT.   25 
(TISTP/MFA)  OTS  price  $4.60 

Daytoa  U.  Researek  last.,  Okie. 

INVESTIGATION  OF  LASER  BEAM  CROSS-SECTION  MITH 
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RBSPKCT  TO  INTENSITY  AND  TIME. 

Qaarterly  pregress  rept.  aa.  3.  1  Jaa-31  Mar  63. 

by  Maraer  Raabaaske  aad  Mickael  K.  Baraeski. 

31  Mar  63.  41p. 

Caatraet  AF33  657  90U 

Uaclassified  report 

Descriptors:   aLasers.  'Reflectlea,  Ruby, 
Pelyaoaials,  Detectors,  Optical  eqaipaeat. 
Capacitors,  Pkoteaal tipliers.  Circuits, 
Recordiag  systeas.  Oscilloscopes,  Tiae,  la- 
teaslty, Aaalysis,  Desiga,  Measareaeat. 
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AD-405  553     Div.   25 
(TISTP/MFA)  OTS  price  tUlO 

New  Yerk  U. ,  N.  Y. 

(No  title). 

Status  rept.,  1  Sep-30  Nev  62. 

30  Nov  62,  7p. 

Ceatract  NoBr28525 

Uaclassified  report 

Descriptors:   •Siagle  crystals,  'Electric  dis- 
ckarges,  Electroas,  Cadaiua  coapoaads,  Sal- 
fides,  Copper,  Ligkt,  Ultraviolet  radlatioa, 
Palarisatioa.  Electric  fields. 


AD-i05  557     Div.   25 
(TISTP/HH)  OTS  price  $1.60 


Tkeoretical  Ckeaistry  last.,  U.  of  Viscoasia, 

Madi  sea. 

THE  INTEGRATION  OF  THE  FIRST-ORDER  PERTURBED 

NAVE  EQUATION  FOR  EXCITED  STATES  OF  ONE 

DIMENSIONAL  SYSTEMS, 

ky  M.  Byers  Brown  and  Josepk  0.  Hirsckf elder. 

15  May  63,  16p.  HIS  TCI13S3 

Ceatract  AF33  657  7311 

Unclassified  report 

Descriptors:   •Qaaatua  aecaaaics,  'Atoas, 
Functions,  Quadrupole  aoaeats.  Operators 
(Matkeaatlcs) ,  Electron  traasltions,  Integra- 
tioa.  Partial  differeatial  equatleas,  Fuac- 
tioaal  aaalysis,  Pertarbatioa  tbeory, 
Excltatioa. 

Tke  explicit  solutions  of  the  first-order  per- 
turbation equatioas  for  a  oae  diaensional  systea 
caa  be  obtained  by  quadratures  provided  that 
tke  lerotk-order  wave  function  does  not  kave  aay 
aedes.   Metkods  of  iategratiag  tke  equatioas 
are  developed  for  excited  states  wkere  tke 
lerotk-order  wave  fuactioa  kas  nodes.   Oae  of 
tkese  aetkods  is  suitable  for  obtaiaiag  auaerlcal 
selatioas.   (Aatkor) 


AD-i05  569     Div.   25,  U 
(TISTM/AMS)  OTS  price  $2.25 


Titaalua  Alloy  Mfg.  Div., 
Niagara  Falls,  N.  Y. 
THERMOELECTRIC  MATERIALS, 


National  Lead  Co., 


Flaal  rept.,  Jan  60-Aug  b3, 

ed.  by  Mertoa  H.  Brooks.  31  Jaa  63.  1v. 

Ceatract  N0bs78326 

Uaclassified  repot  ; 


Descriptors:  eTkeraoelectricity,  *Cer 
aaterials.  Crystals,  Seaicoaductors,  I 
curreat,  Resistaace  (Electrical),  Heat 
triclty.  Oxides,  Silicates,  Hydrides, 
coapoaads,  Niobiua  coapouads,  Bariua  c 
Zircoaiua  coapouads,  Yittriua  coapouad 
aal  coaductivity.  Electrical  propertie 
plex  coapouads,  Lithiua  coapounds,  Mag 
coapouads.  Lead  coapounds,  Chroalua  co 
Taatalua  coapouads,  Experiaental  data. 
Porosity,  Hlgh-teaperature  research. 
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AD-405  691      Div.   25.  9 
(TISTP/TL)  OTS  price  $12.00 


Peaasylvaaia  State  U. .  University  Park 

ELASTIC-PLASTIC  RESPONSE  OF  A  SLAB  TO  A  l)EAT 

PULSE, 

by  Yip-Ckle  Lee  aad  Halter  Jaunzeais.  M^4  ^3, 

155p.  TR6 

Great  AF  AF0SR128  63 

Uaclassified  repdft 

Descriptors:   eTkeraodynaaics,  'Skeeti 
•Tkeraal  stresses,  Eatropy,  Elasticit 
Hardeaiag,  Deforaatloa,  Kinetic  tkeor 
Leadiag  (Meckaaics),  Stresses.  Plasti^^ty. 


The  objective  of  tke  preseat  stady  is  t 
tkeraodyaaaically  valid,  aoa-i sotkeraal 
strala  relations  for  the  elast ic-plast i 
aad  to  obtaia  solutions  of  typical  one- 
probleas  involving  unsteady  teaperature 
entropy  balaace  eqaatiea  aad  the  expres 
p^roductiea  of  iateraal  eatropy  are  cons 
liaitations  iaposed  by  the  second  law  o 
dyaaaics  upoa  plasti-  flow  rules  are  ia 
aad  subsequently  a  set  of  aoa-i sotheraa 
stress  straia  relatloas  is  latroduced. 
shown  tkat  tkese  relatloas  are  ia  accor 
tkeraodyaaalc  irreversibility  akeaever 
criteria  of  Tresca  aad  vea  Mises  are  as 
over,  it  is  feaad  tkat  tke  stress  stral 
of  voa  Mises  are  a  special  case  of  tke 
tkeraal  stress  relatieas  proposed  here, 
tional  problea  ceaceras  the  specificatl 
tic  ualoadiag  frea  a  plastic  state,  aad 
preseace  of  a  teaperature  depeadent  yie 
'recise  criteria  for  elastic  loading  aa 
plastic  flow  are  preseated.   Part  II  of 
is  concerned  with  aa  application  of  the 
theory  to  a  problea  for  tke  iafiaite  ka 
coostrained  against  lateral  action,  aad 
to  a  heat  pulse  uniforaly  applied  over 
ary.   Ia  tke  analysis  of  this  problea  t 
criterion  of  Tresca  is  used;  the  traasi 
steady  state  solutions  for  both  straia- 
aad  perfectly  plastic  aedia,  haviag  eit 
stent  or  a  teaperature  dependent  yield 
are  presented.   The  appearance  of  elast 
plastic  regions  of  loading  and  ualoadia 
studied  in  soae  detail.   (Author) 


PHYSICS  -  Division  25 
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AD-405  707     Div.   25.  2 
(TISTP/MFA)   OTS  price  $1.60 

Foreign  Tech.  Oiv..  Air  Force  Systeas  Coaaand. 

Hrigbt-Patterson  Air  Force  Base.  Ohio. 

DISTRIBUTION  OF  BRIGHTNESS  OVER  THE  DISK  OF  THE 

MOON. 

by  A.  Yezerskaya  and  V.  I.  Yexerskiy.  1  Hay  63. 

12p. 

FTD  TT62  1928 

Uaclassified  report 

Traas.  froa  Russian  periodical,  ANSSR,  Astrofisi- 
ckeskii  sovet.  Konissiya  po  fizike  planet. 
Izvestiya,  No.  3,  l>P.  68-73,  1961. 

Descriptors:   'Moon,  'Photoaeters ,  Reflectioa. 
Surfaces,  Least  squares  aethod.  Photographs, 
Brightness,  Measureaent. 

Pkotoaetric  ia ves tigat ion  of  the  distribution  of 
brightness  over  the  disk  of  the  Noon  has  shown 
that  along  the  planetoceat ric  aeridians  the 
brightness  reaaias  constaat  withia  the  liait  of 
error,  and  aloag  the  equator  the  iatensity  of 
brightness  increases  continuously  froa  the  center 
of  the  disk  to  the  liab.   On  the  basis  of  these 
data  a  functional  equation  is  found  for  the  func- 
tion expressing  brightness.   (Author) 


AD-405  723    .  Dl».   25,  9,  30 
(TISTP/HH)  OTS  price  $6.60 

Atco  Everett  Research  Lab.,  Everett,  Mass. 
THEORY  OF  STAGNATION-POINT  HEAT  TRANSFER  IN  A 
PARTIALLY  IONIZED  DIATOMIC  GAS. 
by  Jaaes  A.  Fay  aad  Nelsoa  H.  Keap.  Apr  63,  60p. 

RRU4 

Contract  AF04  694  33 

BDS  TDR62  347  Uaclassified  report 

Descriptors:   'Heat  transfer,  •Ataosphere 
entry.  »Diatoaic  aolecules,  •Stagnation  point, 
Tkeraodynaalcs,  Electrons.  Tkeory.  Dlffusioa, 
Gas  ioaizatioa.  Transport  properties.  Tkeraal 
conductivity. 

Stagnation-polat  keat  traasfer  ia  a  partially 
ioaized  diatoaic  gas  is  considered.   Tke  concept 
of  frozen  tkeraal  coaductivity  is  used,  and  a 
siaplified  bleary  diffusion  aodel  of  tke  gas  is 
proposed.   Ia  tkls  aodel  tke  ckarge-exckange 
cross-section  for  atoa-ion  collisions  is  taken 
to  be  infinite  so  tkere  is  no  relative  dlffusioa 
of  tke  atoas  aad  tke  ion-electron  pairs.   Tkls 
peraits  the  diffasloa  effects  to  be  dealt  wltk 
as  if  tkere  were  oaly  two  coaponents.  aolecules 
and  atoB-ioa-electroa  particles,  aad  tkas  greatly 
sflaplifies  tke  calcalat ions.   However,  tke 
tkeraodynaaic  aad  transport  properties  are 
evalaated  uslag  all  four  coaponents,  aolecules. 
atoas,  leas,  aad  electrons.   Hltk  tkls  aodel. 
calculatioas  are  aade  for  botk  frozea  aad  equilib- 
rlua  bouadary  layers  ia  aitrogea  up  to  about 
60,000  ft/sec.  and  arguaeats  are  presented  for 
applying  the  results  to  air.   The  results  show 
the  equilibriua  heat  transfer  rate  to  be  progress- 
ively saaller  thaa  the  frozen  rate  as  the  velocity 
iacreases  above  30,000  ft/sec,  tke  ratio  reackiag 
2/3  at  50,000  ft/sec.   Siaple  correlation  for- 
aalas  for  tke  results  are  given.   (Autkor) 


AD-4C5  73C     Div.   25,  26,  8 
(TISTM/PCR)  OTS  price  $9.60 

Minnesota  U..  Miaaeapolis. 

RESEARCH  ON  PHOTOEMISSION . 

Fiaal  rept.,  16  Dec  61-15  Dec  62, 

ed.  by  H.  T.  Peria.   Mar  63,  105p. 

Ceatract  AF33  657  80ii1  ,  ProJ  .  4156,  Task  415605 

ASO  TDR63  340  Unclassified  report 


Division  25  -  PHYSICS 


Dcfcriptort:   *Pko 
•S»aieeadiietia(  fi 
•tractar*,  Sodia* 
Vacaaa  apparatai, 
all,  Crjrttali,  6*r 
•ry  •■iftiea,  Tkle 
trteal  eaadactaaet 
faapt,  Tltaalaa,  0 
■•areas,  Elaetraa 
latticat.  Plaid  •■ 
■atarlalt,  Caatlag 


toeleetric 
las,  Pkatoe 
coapoaadt , 
eiaetrea  di 
■aalaa,  Adi 
kaatf,  Taap 
,  Hall  affe 
Isekarga  ta 
gaa»,  Capae 
ittiaa,  Rlc 
I,  laaafaet 


effect,  •Sodlaa, 
laetroat.  Crystal 
AatlaoBjr  alloys, 
ffraction  aaaly- 
erptioa.  Secoad- 
•ratare,  Elac- 
et,  Evaporatloa, 
bes,  Argaa,  lea 
iters.  Crystal 
raseepes,  Qatrti, 
ariag  aetkods. 


Taakalqaai  asad  ta  aktala  kigk  vaeaa,  to  provide 
claaa  sarfaeas,  ta  dapaslt  Na  ea  tkasa  sarfaees 
aad  ta  aaasara  tkair  aark  faaetioas  are  described. 
A  aatked  asad  to  fabricate  kealspker ical  grids  is 
■Ise  iacladad.   Mark  faactiaa,  eleetrea  diffrac- 
tlaa  aad  sacoadary  aalsiiea  itadles  of  sodiaa- 
cavarad  garaaaiaa  are  prasaatad.   Praparatieas 
for  a  field-aaissiea  stady  af  tke  saae  systea  are 
described.   la  tke  stady  of  tke  eeapoaad  Na3Sb, 
prallaiaary  data  aa  tke  details  of  fila  foraatlon 
kave  beea  obtaiaad  «ad  tke  taert  ataospkere 
facility  for  tke  preparatiaa  af  tke  balk  aaterlal 
kas  beea  eaaplated.   A  brief  deseriptlea  of  tke 
apparatas  ta  be  asad  la  tke  stady  of  aaaaaloas 
pkatoToltalc  affects  la  Ca  (Has  is  oi*ea. 
(Aatkor) 


AO-405  732      Oiv.   25 
(TISTP/IPA)  OTS  price  $12.00 

Defease  Daeaaeat|tiaa  Caster,  Caaeroa  Statioa, 
Alexaadria,  Va. 

PUSMA  PHYSICS  AND  ■AGNETOHYDBODYNAMICS. 
eaap.  by  larrlll  P.  Aaklaad.  Jaaa  63,  1*. 

Uaclasslfled  report 

Descriptarsi   •Blkliagrapkias,  'Plasaa  pkysics, 
Plasaa  Jets,  Plasaa  osci  llat ioas,  Plasaa 
skeatk.  Gas  ioaisatioa,  Electroaagaet ie  aaves, 
■ieraaavas.  Naelear  pkysics.  Skack  tabes,  Skoek 
aavas,  Ataospkere  eatry.  lagaetic  piaek, 
Syapasia,  Abstracts,  Hagaetokydrodyaaai es. 

Tkis  sappleaeat  is  aa  apdatiag  of  tke  ODC  report 
bibliagrapky  ea  Plasaa  Pkysics  aad  Hagaetohydro- 
dyaaaics.   Tke  first  aalialted  aaelassified 
bibliagrapky  oa  tkis  sabject  appeared  uader 
AO-271  170  a  little  oTer  a  year  ago.   Tke  foraat 
is  siailar  to  tke  origiaal  priatiag  ia  tkat 
alpkabetic  sabjact  breakdown  kas  beea  orgaaised 
froa  tke  abstract  cards.   Tfcere  are  ao  duplicate 
eatries  aad  abare  a  refereaee  aigbt  aell  occur 
aadar  taa  or  aore  sabjeett  tke  coapiler  kas  had 
to  arbitrate.   Vltkia  eack  subject  area  reports 
prepared  by  Oepartaaat  of  Defease  coatractors 
are  listed  alpkabetically  by  source,  eoatract 
aad  title;  allitary  reports  are  arranged  by 
saarea  aad  title.   (Aatkor) 


AO-409  745     Di».   25 
(TISTP/HH)  OTS  price  t5.60 

Broaa  U.,  Providence,  R.  I. 

A  COOPEEATIVE  PBOGRAM  OF  FUNDAMENTAL  RESEARCH  AS 
RELATED  TO  JET  PROPULSION  OFFICE  OF  NAVAL  RE- 
SEARCH, DEPARTMENT  OF  THE  NAVY, 
by  H.  laasaki  aad  J.  lestin.   Apr  63.  47p.  Tl 
BRN4P 
Contract  Nonr3623  00,  ProJ .  NI098  038 

Uaclasslfled  report 

la  caaparatioa  altk  Virginia  U.,  Ckarlottesvllle. 

Descriptors:   *Argoa.  •Hellua,  Viscosity,  Mis- 
tares,  Flaid  flea,  Baroaetric  pressure,  Den- 
sity, Hellua  groap  gases.  Pressure,  teapera- 
tara,  Suapeasioa  davicas,  Viscasity. 
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AO-405   7^6  Oiv.      25 

(TISTP/MH)    OTS   price   $1.60 

Illiaeis   U..    Orbaaa. 

A   COOPEHATIVE    PROGRAM   OF    FUNDAMENTAL    KESEAHCH 

AS    RELATED   TO    JET    PROPULSION    OFFICE    OF    NAVAL 

RESEARCH,    OEPAKTMErrr   OF  THE    NAVY, 

by    R.    C.    Diaick    aad   6.    J.    Treaek.    Apr   63,    13p, 

TR  ILL  8  P 

Coatract  Nonr362300,  Proj.  NR098  038 

Unclassified  report 

la  cooperatiaa  with  Vlrgiaia  U.,  Ckarlattas vi 1 le. 
Va. 

Oescriptorst   'Probes,  Diodes,  Photoelectric 
cells,  Seaiconductors,  Distribution,  Gas  floa. 
Resistance  tke raoaeters ,  Tkeraocouples , 
Tkeraistors,  E lectroaeters ,  Heat,  Traasiants, 
Taaperatura  saasitive  eleaants,  Taaperatara. 

A  teaperature  probe  capable  of  reading  taapera- 
tara deviations  of  0.005  F  or  less  at  aabienl 
teaperatures  aas  developed  using  the  large  tea- 
perature coefficient  of  the  reverse  current  of  a 
Cylvania  1N77B  pkotodiode.   The  pkotodiode  case, 
a  0.072  ia.  dia.  x  0.80  in.  long  glass  cyliader, 
aakes  possible  a  saall  but  very  rugged  probe 
asseably.   (Author) 


AI>-405  747,     Oiv.   25 
(TISTP/MHjJoTS  price  |2.60 

Illinois  U.,  Urbana. 

THERMAL  ELECTRIFICATION  AND  IONIZATION  OF  SOLID 

PARTICLES, 

by  S.  L.  Soo.  Apr  63,  22p.  TR  ILL  10  P 

Contract  NoBr362300,  Proj.  NB098  038 

Unclassified  report 

I«  cooperation  aith  Vlrgiaia  U.,  Charlottesville, 

Descriptors:   ■Particles,  Electrons,  Space 
charges.  Gases,  Tkeraionic  eaission,  Electro- 
nagnetic  fields,  High-teaperature  research. 
Energy.  Electrical  conductance.  Field  eaission. 
Ionization. 

Distribution  of  aa  electroa  cloud  around  a  solid 
particle  ckarged  by  theraal  electrification  was 
studied.   The  case  coasidered  includes  a  solid 
particle  in  a  finite  voluae  consisting  of  a 
vacuua  or  a  gas-filled  environaent.   It  aas 
skown  that  aost  of  tke  electrons  eaitted  by 
tkeraionic  eaission  are  bounded  by  the  charge 
of  the  solid  particle.   loaization  of  this  sys- 
tea can  be  produced  by  an  elect roaagaet ic  field 
or  scatteriag  by  gas  aolecules.   (Author) 


AD-405  75i     Div.   25 
(TISTP/MH)   OTS  price  I4.6O 

Microwave  Research  last.  Polytecknic  Inst,  of 

Brooklyn,  N.  Y. 

THE  ELECTROMAGNETIC  FIELDS  OF  CERTAIN  UNIAXIALLY 


ANISOTROPIC  DIELECTRIC  SLABS. 

by  Praak  M.  Labianca.  9  Apr  63,  Op.    PIB|l|lin51 

63 

Great  AF0SR62  295 

Uaclassifiad  rapal'lt 


Descriptors:  •Electroaagaet ic  fields, 
electrics,  •Propagat ioa,  Plasaa  pkyslc 
gaides,  Aaisotropy. 

Two  probleas  are  ceasidered.   In  tke  fir 
lea,  tke  properties  of  sarface  aavas  pro 
ia  a  slab  of  aniaxially  aaisotroplc  dlel 
■re  studied.   Tke  slab  is  of  fiaite  tbi 
tke  relative  dielectric  constants  of  tke 
trie  tensor  are  all  positive.   Two  cases 
studied  siaal taaeoHsly ,  oae  beiag  tke  ca 
tke  optical  axis  it  ekosen  parallel  to 
■nd  tke  otker  being  tke  case  akere  tke 
axis  is  ekosen  perpendiculnr  to  tke  slab 
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AD-405  764     Div.   25,  7,  8 
(TISTf/AM)  OTS  price  $1.60 

Foreign  Teck.  Div.,  Air  Force  Systeas  Cij^aaad, 

■right-Patterson  Air  Force  Base,  Ohio. 

A  DEVICE  FOR  THE  DETERMINATION  OF  CORE 

PROPERTIES  IN  THE  RE-MACNETISATION  PROC 

HYSTERESIS  SYMMETRIC  CYCLES  CLOSE  TO  A 

HYSTERESIS  LOOP  (Pribor  dlya  opredelenl 

tkhykh  svoystv  serdechnikov  pri  pereaag 

po  siaaetrichnya  tsiklsa  gisterezisa,  v 

predel 'nya) , 

by  E.  F.  Berethnoy.  ^  May  63.  17p. 

FTD  TT62  187C  Uaclassifiad  rap^ft 

Elektroanyye  Vyckisl itel • nyye  Maskiay,  f^skva, 
pp.  1-16,  1962. 
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AD-405  8U     Div.   25 
(TISTP/MH)  OTS  price  $5.60 

lastitata  of  Eaglaeeriag  Researck,  U.  «|^  Calif., 

Berkeley. 

A  SPECTROSCOPIC  STUDY  OF  RECOMBINATION  (N  A 

HELIUM  PLASMA. 

by  F.  A.  Robbea.   5  Apr  63,  U»p.    132  7  4a4 

HEI50  211 

Coatract  AF49  638  902 

Uaclassifiad  raM't 


Descriptors:   •Plasaa  pkysics,  •Hell 
Spectroscopy,  Recoabiaatioa  reactioa 
Gas  ioaisatioa,  Electroas,  Models,  E] 
aagaetlc  waves.  Electric  arcs,  Plasai 
Ultraviolet  radiatioa,  Atoalc  eaargy 


Receat  work  oa  loa-electroa  recoabiaat 
skowa  tkat  a  aodel  iavolvlag  racoabina 
kigkly  excited  boaad  levels  tkroagk  el 
electroa-loa  eollisioas  sad  traasitloa 
tke  boaad  levels  tkroagk  alactroa-atoa 
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PHYSICS  -  DivUion  25 

as  well  as  tka  asnal  radiative  processes,  is  in 
good  agreeaent  witk  experiaeat.   By  aakiag  abso- 
lute intensity  aeasareaents  of  all  tke  liaes  of 
keliua  eaitted  froa  tke  decayiig  plasaa  of  an  arc 
Jet  ia  tke  visible  aad  aear  ultraviolet,  tke 
auaber  deasitles  of  tke  excited  states  of  keliua 
were  calculated.   Wkea  iaterpreted  by  aeans  of 
tke  coUisional-radiativa  recoabiaatioa  aodel, 
tkese  aeasureaents  give  values  for  the  colli- 
floaal  de-excitatioa  rate  coastaat  of  aa  excited 
keliaa  atoa  froa  level  a  to  a-1 .   Tke  values  of 
tkis  coastaat  are  ia  reasoaable  sgreeaeat  witk  a 
receat  tkeory  of  classical  excitatloa  cross 
sectioas.   A  square  root  dependence  of  tkis  cross 
section  on  tke  excess  energy  is  indicnted,  since 
tke  valaes  of  tke  collisioaal  de-excitation  rate 
coastaat  appear  to  be  iadepeadaat  of  teaperature. 
(Autkar) 

AO-405  815     Div.   25,  30,  6 
(TISTP/JEA)  OTS  price  $8.60 

Uaiversity  of  Southera  Calif.,  Eaglaeeriag 
Ceater,  Los  Angeles. 

A  SURVEY  OF  METHODS  FOR  DYNAMIC  SYSTEM  IDENTIFI- 
CATION AND  RESEARCH  IN  OPTICAL  COHERENCE. 
Flaal  rapt., 

by  Rebert  B.  McGkee,  Gregory  0.  Yaaag,  aad 
Robert  S.  MacaiUaa.  Mar  63,  Sip.  97  101;  EC22 
Contract  AF49  638  893 

Uaclassifiad  report 


Tke  paraaeter  space  appreack  is  believed  to  rep- 
reseat  a  aew  poiat  of  view  regardiag  tke  geaaral 
preblea  of  systea  ide^tif icatioa.   Tke  aetkod  is 
restricted  oaly  by  tka  reqaireaeat  tkat  a  para- 
aetric  aodel  of  fiaite  diaeasiaaality  aust  be 
provided  for  tke  systea  uader  test.   Tke  paraa- 
eter space  aetkad  iavolves  tke  deteralnatioa  of 
traasferaatioas  dafiaed  aver  a  finite  diaensiaaal 
vector  space  ratker  tkan  over  a  Hilbert  space.  Ia 
addltlaa  to  tke  coaputational  advantages  gaiaed 
by  a  paraaeter  space  approack,  there  is  the  fur- 
ther advaatage  tkat  no  special  test  sigaals  are ^ 
reqaired  as  in  tke  Hieaer  tkeory.   Tke  aodel  for 
a  aaaliaear  systea  caa  be  iaferred  froa  aoraal 
oparatiag  records.   The  curreat  phase  of  this  re- 
searck is  directed  toward  tke  developaeat  of  ex- 
plicit coaputatieaal  procedures  for  carryiag  out 
tke  proposed  aiaiaizatioa  of  error  fuactionals 
by  paraaeter  space  aetkods.   A  detailed  study  of 
certaia  aspects  of  tke  tkeory  of  optical  cakar- 
eace  was  carried  out.   (Aatkor) 

AD-405  822     Div.   25 
(TISTP/MFA)  OTS  price  $6.60 

Plasaa  Pkysics  lasearck  Lab.,  U.  of  Miaa.. 

Minneapolis. 

PROPERTIES  OF  VACUUM  AND  GAS  DIODES, 

by  H.  J.  Oskaa  aad  C.  Brace  Jokasaa.   Mar  63. 

1v.  SRI 

Coatract  AF19  604  8072 

Uaclassifiad  report 

Descriptors:   •Plasaa  pkysics.  •Diodes, 
Tkeraioaic  coaverters.  Tkaraioaic  aaissloa. 
Electrons,  Density,  Velocity,  Cases.  Equa- 
tions, Electric  fields.  Ckarged  particles, 
Catkodes,  Elactroalc  equlpaeat.  Measureaeat. 
Dlffusioa,  Circuits.  Gas  disckarges.  Desiga. 
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Division  25  -  PHYSICS 

Tkt  prep«rti«t  of  vaeaaa  aad  gai  diodes  ar*  dit- 
catsad.   Tka  t^aatiaat  dateribiag  tha  prepartiat 
•t   tkasa  two  typat  of  diodat  ara  eeaparad  for 
tka  tltaatloa  la  vklek  tka  dloda  earraat  la 
•paca-ekarga  liaitad.   Tka  aeraaa  aaoda  of  aa 
aaxlllary  ditekarga  it  atad  at  tka  eatkoda  of  tka 
fas  dieda  aad  tka  prepartiat  of  tklt  typa  of 
eatkada  ara  ttadlad  aad  tka  axparlaaatal  raialtt 
rapartad.   (Aatkar) 

*D-i05  8J7     01*.   25.  6,  2 
(TISTP/M)  OTS  prlea  $3.60 

Aeaaatlea  aad  Salaaiea  Lab.,  U.  of  llekigaa 

Aaa  Arbor. 

ACOUSTIC  BACK6I0UND  AT  THE  EAITH' S  SUkFACE. 

riaal  rapt.. 

by  Jaka  I.  Maacatt  aad  S.  Stevaa  Katkaar. 

Fab  63.  31p.  37^6  35  F 
Caatraet  0A20  018010228^0 

Uaelasclflad  report 

Oeacrlptartt   •Aeeattic  detectort.  Acoustlet, 
Nolaa,  Tarbalaace.  Soaad  geaeratort,  Airplaae 
■elae.  ■iere«a*a  relay  tytteas,  Oata  traaaait- 
aiaa  tyateat,  Miad.  Saaad  t raataitt loo .  Soaad 
raaglag,  Oeteetera.  Oataatloa.  Acoattlc 
aqaipaeat . 

Acoattlc  baekgroaad  aelte  at  tka  aartk't  aarface 
far  fraqaeaclet  froa  0.2  to  100  cpt  wai  aoaitored 
oatdaort  aitk  t«a  lo»-f reqaeacy  coadeater  alero- 
pkoaet  placed  1500  feet  apart.   Tka  aiad  speed 
at  eatk  aleropkoae  aat  aoaltored  aitk  cap 
aaeaoaetert.   Oata  ware  traataltted  by  aicroaate 
liakt  to  a  ceatral  reeelviag  ttatioa  aad  re- 
corded ea  aagaetie  tape.   Tke  acoattlc  data  were 
preeapkatlxed  6  db/aetara  befare  traataittioa  to 
laproTo  tlgaal-ta-aalte  ratlot.   Otclllograat  of 
tke  aaUlckaaael  aeaattlc  data  tkow  crott- 
correlatloat  by  vitaal  iatpectlaa  far  tke  toaadt 
radiated  froa  apper-air  tarbalaace  aad  aircraft. 
Otclllograat  of  aoite  geaerated  locally  by  sur- 
face wiads  skew  ao  appareat  crett-cerrelat ioa. 
Details  of  iastraaeatat ioa  are  preseated. 
These  iaclade  a  black  diagraa  of  tke  detectlaa, 
data-liak,  aad  recerdiaf  systea  aad  eirealt 
dlagraas  of  coapooeatt  developed  for  it.   A 
pittoapkeae  calibrator  witb  patkbatton  fre- 
qaeaeiat  froa  0.125  to  30  cpt  la  described,  aad 
its  ate  for  aaplitade  aad  pkate  calibratiaa  of 
aicropkoaet  is  explaiaed.   (Aatker) 


A0-i05  85^     Oi».   25.  9 
(TISTF/WH)   OTS  price  |.50 

Naval  ■atearch  Lab..  Vashiagtoa.  0.  C. 

A  BRIEF  SURVEY  OF  ELEMNTARY  THERMOELECTRIC 

THEORY. 

by  Villiaa  H.  Lacke.  3  Hay  63.  ISp. 

URL  5888 

Oaelaatified  report 

Descriptors:   "Theraoelectr ic 1 ty  .  •Electroas. 
Tkeary,  Traaspert  properties. 

Tke  tkree  faadaaeatal  effectt  of  tkeraoelectric- 
Ity  -  Seebeck,  Peltier,  aad  Tfcoatoa  -  are  pre- 
teated  aad  tke  carretpoad iag  eoefflcienti  are 
defiaed.   Fallowiag  a  liaplified  derivatioa  of 
tke  Kelvla  relatiaat.  a  aore  topki tt icated  aad 
detailed  preteatatioa  ef  the  Irrevertible  therao- 
dyaaaic  approach  to  these  relatioas  is  aade.   It 
is  deaoastrated  that  these  relatioas  are  valid  ia 
spite  of  the  arbitrary  assaaptioas  as  the 
sepsratlaa  ef  theraal  aad  electrical  coadactioa 
■ade  ia  the  foraer  derivatioa.   Next,  a  brief 
suaaary  is  givea  of  a  derivatioa  of  the  expres- 
sioB  far  the  Seebeck  coefficieat  based  oa  a 
quasi-free  electroa  aodel  aad  siaple  eaergy  de- 
pendeace  of  aa  isotropic  relatiea  tiae.   Ia 


clasiag,  the  atteapt  to  apply  baad  theory  to  the 
search  for  better  t heraoelect ric  aaterials  is 
briefly  described  aad  seae  laterestiag  ideas  for 
laproveaeat  are  SMatioaed  aloag  with  criticisat 
eoaceralag  predictioai  of  the  aaxiaaa  possible 
f*gare  of  aerit.   (Author) 


A0-i05  863     Dlv.   25 
(TISTP/BFA)  OTS  price  $1.10 

lastitate  of  Optics  U.  of  Rochester.  N.  T. 
INVESTIGATIONS  OF  THE  OPTICAL  DETECTION  OF 
NTPERFINE  RESONANCES  IN  ALKALI  VAPORS. 
Qaarterly  progress  rapt.  no.  5,  15  lay- 
15  Aag  62. 

by  C.  0.  Allay.   15  Aag  62,  4p.  5 
Coatract  DA36  039tc87273 

Uaclassifiad  report 

Descriptors!   •Staadards,  •Hyperfiae  stractare, 
Liae  spectrua,  Optical  equipaeat.  Polar isat ioa , 
Ultraviolet  radiatioa,  Llthiua  eoapouadt. 
Flaorides,  Rabidiaa.  Reflectioa.  Hydrogen, 
Atoaic  tpectroteepy ,  Flath  leapt.  Vapors, 
Freqaaacy.  Optical  aaalysis. 

Experiaeatal  ia vest igat  leas  usiag  a  vacuaa  altra- 
violet  aonochroaator  showed  that  a  substantial 
degree  of  liaear  polariiatioa  of  Lyaan-alpha 
radiatioa  (1216  aagstrea)  caa  be  produced  by 
successive  reflectioas  at  the  Brewster  angle 
(approx.  60  degrees)  froa  cleaved  surfaces  of 
lithiua  fluoride.   Two  successive  reflectioas 
gave  a  ratio  of  iateasities  in  the  plane  of 
iacidence  and  perpendicular  to  the  plaae  on  tke 
order  of  1:10,  as  deterained  by  a  third  LiF 
sarface  as  aaalyier,  with  a  traasaissioa  oa  tke 
order  of  ^0%    for  two  reflectioas.  (Author) 


AD-405  869     Oiv.   25 
(TISTP/WH)  OTS  price  $8.10 

Air  Force  Caabridge  Reaeareh  Labs..  Bedford 
lass. 

ON  THE  CHARACTERISTICS  Of  A  GLOW  DISCHARGE  BE- 
TWEEN COAXIAL  CYLINDERS  IMMERSED  IN  A  MAGNETIC 

by  Joseph  E.  Hoffaaa.  Jr.   Apr  63.  8Ad. 
Proj.  5633  ' 

AFCRL  63  121  Uaclassifiad  report 

Descriptors:  •Magaetic  fields,  •Electrodes, 
Brass,  Aluaiaua,  Electrical  properties.  Glow 
discharges.  Gas  discharges,  Vacuuw  apparatus. 


The  effect  of  a  stroag  aagaetie  field 
discharge  between  coaxial  brass  or  al 
cylladers  is  investigated.  Pressures 
eae  to  two  huadred  aicroas  and  the  aa 
varies  froa  aero  to  five  hundred  gaus 
aad  SBStaining  voltages  are  plotted  a 
strength  and  pressure.  Tabe  carreat 
strength  is  plotted  with  pressure  aad 
voltage  as  paraaeters.  Also,  tube  cu 
teraiaal  voltage  is  plotted  with  pres 
field  strength  at  paraaetert.  Coapar 
tka  retaltt  of  previout  in  vet t igatort 
available  theory  it  aade.   (Author) 
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AD-405  888     DiT.   25,  2 
(TISTP/MFA)  OTS  prlea  $^.60 

Naval  Neapons  Lab.,  Dahlgrea,  Va. 

ACOUSTIC  RAYS  IN  AN  OCEAN  WITH  HEAT  SOURCE  OR 

THERMAL  MIXING  ZONE, 

by  Hans  J.  Lugt  aad  Peter  Uglaeias.   Mar  63,  1v. 

NHL  1854  Uaelasslflad  report 
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PRODUCTION  AND  MANAGEMENT  -  Division  26 


Deseript'orsi   •Aeoastics,  *Mater,  Oceiaaology, 
Differeatial  aqaatioas,  Theraal  radiajtion, 
Soaad,  Velocity,  Teaperatare,  Saliaitiy,  Heat 
traasfer,  Faactioas,  Sarface  propertijifs. 
Oceaas,  Refractive  iadax. 


Tke  eikoaal  eqaatioa  of  ray  acoastie 
cassed  for  tke  geaeral  case,  witk  th 
refractloa  a  faactioa  of  tka  tkree  s 
eoordiaates.  Two  exaaples  illustrat 
iaflaaacas  of  a  two-diaaasloaal  keat 
a  tkaraal  aixlag  loae  oa  tke  acoasti 
are  presented.  Naaerical  resalts  sh 
loag-raage  acoustical  ray' tracing,  i 
ties  of  the  ocean  ia  tke  korizoatal 
eaase  refractloa  effects,  wklek  are 
ble  la  coaparisoa  witk  effects  ia  tk 
direction.  Rays,  wkick  travel  ia  th 
of  a  heat  scarce,  can  be  refracted  a 
6  deg.  Theraal  aixlag  aoaat  caa  inc 
raage  of  shadow  soaes  aear  the  ocean 
to  SOU.  Evea  aaw  shadow  soaos  caa  b 
(Aatkar) 
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AO-405  890     Div.   25 
(TISTM/ODN)  OTS  price  $9.10 

Liade  Co..  Div.  of  Uaioa  Carbide  Corp. 

Toaawanda,  N.  Y. 

RESEARCH  STUDY  OF  THE  CRYOTRAPPING  OF 

HYDROGEN  DURING  20  K  CONDENSATION  OF 

PHASES  I  AND  II, 

by  R.  A.  Heastreet,  D.  J.  Mobster,  D. 

Ruttenbur,  H.  J.  Mirtk,  aad  J.  R.  Haai 

May  63,  1v. 

Coatract  AF^O  600  9i5.  ProJ.  7778.  Tas 

AEOC  TOR63  127         Uaclassifiad  r 
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Descriptors:  "Oxygea,  •Nitrogen, 
•Hydrogea,  •Organic  coapoaads,  Adsor 
Test  facilities.  Space  eavironaental 
tioas,  Vacaaa  puaps,  Dlffasioa  p«aps 
pressure  research,  Carboa  dioxide 
gases.  Gases,  Surfaces,  Probability, 
Coadeasatioa,  Cryogenics,  Urgaaic  co 
(Others). 
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A  study  of  the  variables  affecting  cr 
of  heliaa  and  hydrogen  during  20  K  con 
of  oxygen  and  nitrogen  is  presented 
aisa  of  heliaa  trappiag  appears  to  lav 
buryiag  heliaa  atoas  in  tha  solid  oxyg 
nitrogaa.   Tke  process  is  aost  efficle 
coadeasatioa  rates,  but  is  aot  likely 
plication  for  tke  reaoval  of  keliua  is 
space  chaaber.   Experiaeatal  resalts  i 
tkat  kydrogea  trappiag  occurs  by  adsor 
bydrogen  aolecalat  oa  tke  sarface  of 
oxygen  or  nitrogen  aad  is  aost  efficle 
coadensation  rates  and  low  heat  flux  t 
surface.   These  coaditioas  iadicate  th 
trappiag  aay  be  applicable  for  hydrogc 
in  a  large  space  chaaber.   Atteapts  to 
hellua  trapping  by  ioaiaiag  the  atoas 
lectiag  thea  oa  a  charged  20  K  surfac 
successful.   The  trappiag  of  hydrogea 
coadeasad  oa  a  20  K  sarface  was  stadi 
coaditioas  wkere  tke  sarface  was  skie 
aabieat  teaperatare  radiatioa.   Tke  pi 
skown  to  be  an  inefficient  aeaas  for  I 
puapiag  aad  is  likely  to  kave  valae  o 
bonus  ia  tke  aperatiea  of  a  large  tpa 
(Aatkor) 


AD-405  894     Div.   25 
(TISTP/MH)  OTS  price  $1.75 

Oklakoaa  State  U. .  Sekool  of  Civil  Ea^^aeeriag, 

Stillwater. 

LIQUIDBORNE  NOISE  REDUCTION  VOLUME  II 
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Final  rapt., 

by  Edwin  J.  Mailer  and  Larry  E.  Hove.  Feb  63. 
63p.  RP8 

Coatract  NObs  86437,  SF013  11  01,  Task  1359 

Unclassified  report 

Detcriptorti   *Noite,  Cavltatioa  aoite, 
Acoattlc  properties,  Turbuleaee,  Fluid  flow, 
Aceeleratioa,  Puaps,  Pistoas,  Valves, 
lateasity,  Pipiag,  Functions,  Liquids* 

Tkis  report  suaaarizes  tke  work  perforaed  aader 
contract  NObs  86437  dariag  tke  period  Febraary  1 
1962,  to  Jaaaary  31,  1963.   Work  is  continaiag 
under  coatract  NObs  88297  wkick  teraiaates 
Jaaaary  31.  1964.   Tke  overall  objective  of  tkis 
project  was  to  aid  tke  Bareau  of  Skips  in  pre- 
vention of  excessive  Uquidborne  noise  levels  at 
critical  poiats  ia  shipboard  piping  systeas. 
(Author) 


26.    PRODUCTION  AND 

MANAGEMENT 

AO-404  782      Div.   26,  17 
(TISTM/AMS)  OTS  price  $1.60 

Battersea  Coll.  of  Tech.  (Gt.  Brit.). 

USE  OF  REACTIVE  ATMOSPHERES  FOR  THE  TREATMENT 

OF  B.C.C.  METALS. 

Qaarterly  engineeriag  progreta  rapt.  aot.  1.  aad 

2.  1  Oct  62-31  Mar  63, 

by  R.  L.  Jaraet.  31  Mar  63,  12p. 

Coatract  N62558-3591 

Uaclattified  report 

Oetcriptort:   •Siateriag,  •Taagtten,  Tea- 
peratare, Controlled  ntaospheres.  Powder 
aetsllargy.  Iodine,  Hydrogea,  Argoa,  Halogens, 
Low  pressure  research. 

AD-404  805     Div,   26,  33 
(TISTM/AMS)  OTS  price  $10.10 

Aray  Cheaical  Corps.,  Aray  Cheaical  Center,  Md. 
HANDLING  AND  STORAGE  OF  NITROGEN  TETRUXIOE. 
■ay  63,  115p. 

Contract  AF33  616  60  20.  Proj.  8119.  Task  811906 
RTD  TDR63  1033         Uaclattified  report 

Descriptors:   •Liquefied  gases,  'Propel laats . 
Storage.  Nitrogen  coapounds,  Tetroxides,  Perox- 
ides, Dioxides,  Fuels,  Industrial  equipaent. 
Design,  Ckeaical  properties.  Stability.  Liquids, 
Vapors,  Hasards,  Safety,  Toxicity,  Fires,  Ex- 
plosions, Disposal,  Neutralization,  Material 
coatrol.  Instruction  annuals.  Handliag. 

A  coapreheat i ve  tource  of  batic  iaforaation  for 
use  in  the  design,  fabrication,  and  operation  of 
nitrogen  tetroxide  handling  equipaent.   The 
cheaical  and  physical  properties  of  this  propel- 
lent are  included  so  that  the  hasards  will  be 
recogaized  and  understood.   Principles  underlying 
the  prevention  of  fire,  explotion,  and  toxic  ef- 
fectt are  presented,  aloag  witk  the  iaforaation 
on  the  disposal  and  neutralisation  of  vapors  and 
liquids.   (Author) 

AO-404  831      Div.   26,  8 
(TISTM/AMS)  OTS  price  $1.75 

Aeroprojects.  Inc.,  Nest  Chester,  Pa. 
ULTRASONIC  MELDING  PROCESS  AND  EQUIPMENT  FOR 
CONSTRUCTION  OF  ELECTRON-TUBE  MOUNTS. 
Quarterly  progress  rept.  no.  2,  1  Oct-31  Dec  62, 
by  Nilliaa  Roseaberg.  31  Dec  62,  17p. 
Coatract  OA36  039tc86741 

Uaclattified  report 


Division  27  -  PROPULSX)N  SYSTEMS 

Otteriytarat   •Hcldiaf.  •Dltraseale  radiatloa. 
•Cltatroa  taba  part*,  lira,  Ta»t,  Exptriaaatal 
4ata.  Fatigaa  (■aekaales).  Kaldt.  Maaaf aetariag 
■atfeada.  ladaitrial  aqalpaaat,  Skaata,  TaasUa 
prapartiat,  Skaar  straasat.  lapact  skack.  ■iere- 
•traetaraa.  Taagkaaaa. 

laaalta  af  waltflag  82  carabiaatiaaa  af  aatarlala 
aad  gaaaatrlaa  ara  praiaatad.   Aa  avalaatioa 
pragraa  for  all  aaeeaaafally  valdad  coablaatloaa 
waa  aatabliabad.   Prograaa  la  tba  affort  ta  asa 
altraaoale  oaldlag  la  tka  aaaafaetara  af  tkraa 
apacifle  alaetroa  tabaa  la  raportad.   (Aatkar) 


A0-i05  135     Olf.   26.  17 
(T1S«/A1S)  OTS  prlea  |2.60 

Naalaar  latala  lae.,  Coaeord.  Mast. 

oevELOPiCNT  or  Dies  for  extrusion  of  complex 

SHAPES  OF  STEEL  AND  REFRACTORY  ALLOTS. 

lataria  taekalcal  docaaaatarj  prograaa  raat  . 

1  JaB-31  Mar  63,        ^ 

by  J.  «.  Haat.  i.    L.  Kl*|«.  k.    k.    Vblta  aad 

R.  6.  Jaakiaa.   May  63,  20p. 

Coatraet  AF33  657  «79«.  ASO  PraJ.  7  9i6  aad 

NMI  ProJ.  1597 

ASD  T0R7  9*6  P3        Daelaaalflad  raport 


■ork  aaatiaaad  aa  aatkeda  af  fabric 
aralaatlag  diaa  aaltabla  for  tka  ki 
axtraalaa  af  ataal  aad  rafraatary  ■ 
plax  akapaa.   Fabrlcatlaa  af  earaai 
aataUle  dlaa  by  bat  praaaiag  aad  b 
farglag  aaatlaaad.   Saeeaaafal  aatk 
daelag  taagataa  flbara  far  ralafarc 
datralapad.   A  dla  aapport  ayataa  ba 
eoaeapt  of  kydraatatle  aappart  for 
kaa  baaa  davalapad  aad  akoaa  ta  ba 
provaatlag  tka  eraeklag  af  brittia 
darlag  axtraaiea.   (Aatkar) 


atlag  aad 
gk  taaparatare 
latala  of  eoa- 
e  aad  latar- 
y  aaltlag  aad 
oda  af  pro- 
ad  dlaa  vara 
aad  aa  tke 
tba  dla  eaaiag 
aaecoaafal  la 
dia  alba 


A»-405  735     •!».   26,  U 
(TISTM/OON)  OTS  prlea  H.IO 

Malar,  Viacaat,  Port  Maakiagtoa,  N.  T. 
OISICCATING  BARRIEHS  FOR  MILITARY  PACUGIN« 
Rapt,  far  1  Fab-1  Hay  63. 
1  »»J   63.  ip.  TR2 
Caatraat  NO«63  01 55 

Uaelasaif ia«r  rapart 

Oaacriptorat   •Caataiaara.  •Oaaiccaata,  Fllaa 
Matartala.  Calatiaa.  Palyviayl  alcekal.  Litkiaa 
caapavada.  Cklarldaa.  Military  raqairaaaata. 

ia  ttady  la  ta  davalap  aaN  aad 
agiag  ayttaaa  aad  aatariala  eapabla 
a  dahaaidifiad  ar  aoiatara  eoa- 
pkara  aiallar  ta  tkat  praaaatly 
etkad  II  »t   Spacificatioa  MIL-P- 
war  coat  aB4  graatar  affielaacy. 
iatad  aaialy  af  atadiaa  aa  daaic- 
ala  eapabla  of  prodaciag  tka  daairad 
aad  ia  eaajaaetioa  witk  barrier  aa- 
aata.   Tka  Mark  ia  coatiaaiag  ia 
aaatly  praalaiag  raaalta.   (Aatkar) 


Tba  ala 

aaparia 
af  pred 
trolled 
pradaca 
116A.  a 
Tka  Mor 
eatiag 
effect 
terial 
liaa  Mi 


•t   th 

r  peek 
aciag 
ataoa 
d  by  M 
t  a  la 
k  caaa 
aatari 
Mkea  u 
eoapoa 
tk  pre 


A0-i05  810     Olv.   26,  17 
(TISTM/AMS)  OTS  price  91.25 

Solar.  Sea  Diego.  Calif. 

DIVELOPMBNT  OF  LOH  TIMPERATURE  BRAZING  ALLOTS  FOR 

TITANIUM  HONSrcOMB  SANDWICH  MATERIALS. 

Fiaal  rapt.,  1  Dec  6I-30  Nov  62, 

by  M.  C.  Tray.   Jaa  63,  ilp. 

»!i;*I!f'  "^^   ^^^   ^^*9'  '"»J-  "^351,  Teak  735102 
ASD  TB61  313  P2        Oaelaaaifled  report 

Report  ea  Hatalltc  Hateriala. 

Oeacriptorai   •ntaaiaa  allaya.  •Reaayeoab 
coroa,  •Breslag,  Saadaick  ceaatraetiaa. 
SaadHick  paaala.  Silver  alloya,  Capper  allaya 
Garaaaiaa  allaya.  Tia  alloya.  Jalata.  Teata.  ' 
■Icroatractare.  lagaaalaa  allaya,  Litkiaa 
allaya,  Alaaiaaa  allaya,  Vaaadlaa  allaya. 
Brittlaaaaa.  Teaalle  propertiea.  Vacaaa 
apparataa.  tataetlca.  Teaperatara. 


Far  braaiag  tltaala 
■atiaa  faraed  tba  b 
praaialag  teraary  b 
(1)  Ag-Ca-Ca  aad  (2 
bakaviar  aaa  favara 
bat  Hark  Maa  dlaaea 
Jaiat  brittlaaaaa  r 
faraed *aa  tka  aabat 
Ag-Ca-Ga  teraary  al 
bat  tke  Joiata  had 
Jaatlfled  avalaatia 
lap  Jaiata  varied  f 
aeaa  ta  11.900  pal 
at  1100  F.  Tbeaa  a 
Jaatify  aaly  liaite 
Go  baaed  alley*.   ( 


a  aadar  1100 
aaia  af  aalec 
aaia  allaya  f 
)  Ag-Ca-Sa 

ble  aitk  Ag-C 
tiaaed  bacaaa 
elated  to  iat 
rate.  Alloya 
ao  foraed  iat 
iataraadiate 
a.  Average  a 
rea  10.750.  pa 
for  apeciaaaa 
largiaal  prape 
d  applicatiaa 
Aatkar) 


F,  bleary  lafar- 
tiag  tMO 
er  develepaeat. 
Halt  aad  flea 
a-Sa  baae  allaya. 
a  of  exceaaive 
eraetallic  filaa 
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after  braaiag 
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af  tke  Ag-Ca- 
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AD-i05  896     Div.   26.  17 
(TISTM/BtM)  OTS  price  1.50 

Aereprejeet*  lac.  Meat  Cheater,  Pa. 

INYESTIGATION  OF  DLTRASONIC  MELDING  OF  REFRACTORY 
METALS  AND  ALLOYS. 

!i"63*'n '"'"***  '*'*•  "'  *•  '^  f«'»-15  Apr  63. 
Ceatraet  N0m63  0125c 

Oaelaaaifled  rapart 

Oeacriptorai   •Heat  raaiataat  aatela  aad  allaya. 
•Meldiag.  Alaaiaaa  alloya,  Staialeaa  ateel, 
NUkal  alloya.  Spat  weldiag.  ladaatrial  aqalp- 
MBt.  Dltraaoalc  radiatiaa. 

A  laboratory-type  i-kM  apot-aeldiag  aackiae  Maa 
laatraaaatad  for  poMer-force  prograaalag.  Prella- 
iaary  iavaatlgatiea*  adag  tki.  laproved  teekaiaae 

Hare  carried  oat  ia  tka  Meldiag  of  202i-T3  bare 
alaaiaaa  A1S1  30*  ataialaaa  ateel,  aad  lacaael  X 
allaya.  Effert*  to  precara  adaqaata  qaality 
refractory  aetala  aero  eoatiaaad.   (Aatkar) 


27.    PROPULSION  SYSTEMS 


A0-40i  785     Dlv.   27.  30 
(TISTA/CBC)  OTS  price  #3.00 

Bult.  Beraaek  aad  Nawaaa,  lac.  Caabridge,  Maaa 
NOISE  CONTROL  FOR  AIRCRAFT  ENGINE  TEST  CELLS  AND 
GROUND  RUN-UP  SUPPRESSORS.  VOLUME  3:  AN  ENGINEER- 
ING ANALYSIS  OF  MEASUREMENT  PROCEDURES  AND  OF 
DESIGN  DATA. 
Fiaal  rapt., 

by  Noraaa  Dnelliag.  Nov  61,  16lp. 
Coatracta  AF33  616  3335  aad  AF33  616  3938. 
PreJ.  7210,  Teak  71708 
MADC  TR58  202.  Tel.  3    Uaclesaifled  raport 


PSYCHOlii:>GY  AND  HUMAN  ENGINEERING  -  Division  28 


Report  OB  The  Gaaeratlea,  Propagatiea, 
■ad  Coatrnl  of  Acoaatlc  Eaargy. 


Deaeriptora:   "Tarbejet  eagiaea,  *J 
aeiae,  Groead  aapport  eqaipaoRt,  Ac 
RedactioR,  Diffaaera,  Meaaaraaoat. 
iBatraaaatatlea,  Aaalyala,  Attaaaatl 
facilitiea,  Daapiag. 


!• 


{Act  lea 


I  eagiae 
tatlca, 

at  aethoda, 
4b.  Taat 


The  phyilcal  aapacta  of  aoiia  ceatrel  ^a  aircraft 
eagiae  teat  cella  aad  groaad  raa-ap  aippreaaera 
lire  reported.   Tke  aeaaareaeat  proeedifea  aad 
the  aoiae  redactiea  data  tkat  fora  a  ifchaical 
baala  for  aaay  of  tka  teekaiqaa*  aad  Kaa* 
preaeatad  ia  tke  other  volaaaa  are  aailysad.   Er- 
rora  ariaiag  froa  tka  aeaaareaeat  eqalaaeat,  aide 
baad  fraqaaacy  aaalyai*.  raadoa  variatloa*  of 
aoiae  level  ia  tiae  aad  apace,  tke  aati  of  arti- 
ficial aoiae  aoarcea.  variatioaa  ia  alt  flea  cea- 
ditioaa  aad  diffareat  aeaaareaeat  precbdarea  are 
lavaatigatad  to  obtala  aa  objective  aoaaara  of 
tke  reliability  of  data  nbtaiaad  froa  ba  AF 
apoaaared  prograa  nf  aeoaatical  avalaiiiioaa  of 
teat  cella  and  greand  raa-ap  aappreaaitk'a .   Data 
oa  iaparvioaa  barriara  aad  aoiae  coBt^»l_coa- 
poaaata  for  air  paaaagea  are  aaatyBed   ~' 
feraaace  of  a  aiagla  moU  barrier  caa 
eatiaatad.  bat  tba  large  aoiae  radactlBaa  ex 
pected  froa  doable  aall  barrlera  ara  ibldoa  ob- 
taiaed  baeaaae  of  flaakiag  patka.   Th r  perfora- 
aaea  of  aoiae  ceatrol  coapoacata  for  lir  paaaagea 
Maa  foaad  to  differ  aigaif  icaat  ly  froi;that  pre- 
dicted by  theorv  (fir«t  order  aodea,  |l|>Bg  traat- 
aeat).   (Aathor) 


AO-iOi  838     01 V.   27,  12 
(TISTP/JEA)  OTS  price  tl.lO 

Hartia-Marietta  Corp.,  Oaavar.  Colo. 
MISSILE  SM68B-1S  MISSILE  VERIFICATIONlJriRING. 
by  H.  Caapbell.  13  May  63,  8p.  CI63  9P 
Coatraet  AFO*  6*7  213 

.  OBCla**ified  r 


I  The  per- 
be  reliably 


Pott  firiag  captive  teat  report,  rev. 
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A0-*0*  921     Div.   27.  12 
(TISTA/GiC)  OTS  price  |3.60 

Aerotpace  Corp.,  Lot  Aagelet,  Calif 
A  GENERAL  STRUCTURAL  CRITERIA  USED  iH  SYSTEMS 
RESEARCH  AND  PLANNING  DIVISION  STUOI$|  OF  NON- 
RECOVERABLE  BOOST  VEHICLES, 

by  J.  R.  Henry.  8  Apr  63.  26p.  TDI16^  3515  60TM1 
Coatraet  AFO*  695  169 
SSD  TDR63  88 

Uaclaaaified  tfP*'* 

De*criptor*t   •Laaach  vehicle*  (Ae^aepace) . 
•Gaided  ai(*ile*  (Serf ace-to-*arfaiie)  ,  •Booater 
rocketa.  Airfraaea.  Straetara*   D'>fJigB.  Taaaile 


Tka  A.  C. 

tad.   Air- 

(Aatkor) 


ropart let , -Load  diatribat ion.  Strettet, 
aalytit,  Aerodynaaic  characteriat ica,  Teata, 
ibration,  Acouatica,  Fatigue  (HecbanicaK 
keraal  atreaaea.  Structural  partt.  Military 
equireaeata. 


Tkia  report  coataiaa  a  aet  of  generalised 
ttraetaral  criteria  for  tke  nonreutable  boott 
vehiclet  af  tpace  lauachiag  tytteat  aad  balliatie 
aiaaile  ayateaa.   Included  are  the  baaic  ob- 
Jectivea  for  the  philoaophy  of  atructaral  de- 
aign,  a  liating  of  the  conditioaa  and  environ- 
aeata  for  Mhich  the  vehicle  aaat  be  iavettigated 
aad  detigaed,  a  tuaaary  of  the  requireaentt  for 
etteblithing  loadt  and  other  environaental 
factort  for  the  deaign  coaditioaa  aad  the  re- 
quireaeata  for  eatabliahiag  evidence  of  atructaral 
adequacy.   (Author) 

AD-405  U9      Div.   27.  17 
(TISTH/BRV)  OTS  price  $3.60 

Staaferd  Reaearch  lait..  Meale  Park.  Calif. 

TUNGSTEN  AND  ROCKET  MOTORS. 

Progreta  rept*  ae.  '*,  1  Fab-30  Apr  63. 

15  May  63.  3lp. 

Coatraet  N0rd18619 

Uaclaaaified  report 

Deacriptorat   'Rocket  aetera.  •Taagataa. 
Eroaion,  Tkeraal  atreaaea.  Shock  reaiataace, 
Abraaivea,  Alaaiaaa  ceapoanda.  Oxidea.  Carboa 
diexide.  Carbon  eeapeuada,  Moaoxldaa,  Exbauat 
gaaea.  Mechanical  propertiea. 


AD-*05  5*6     Div.   27,  12 
(TISTA/GEC)  OTS  price  $2.60 

Hercalea  PoMder  Co.,  Bacchai,  Utah. 
TEST  PLAN  CUT-UP  MOTOR  SD-25. 
Fiaal  rapt. 

25  May  63,  22p.  XCQ162  16* 
Zoatract  AFO*  (>i,H   2*3 

>      Oaelaaaifled  report 

ieport  on  Heapoa jSyttea  133A. 

Deacriptorat   •Rocket  aotora  (Solid  propel- 
laai),  Taat  aethodt,  Mechaaical  propertiet, 
Cheaical  aaalytlt.  Bonding,  Research  prograa 
adaiaiatratioa,  Cuttiag  tools.  Tests. 

The  parpoae  of  thia  report  ia  to  preaeat  a  logi- 
cal aieaaa  of  diaaectiag  and  teatiag  Miauteaaa 
third  atage  M-57E1  Rocket  Motor  saaplet.   Thia 
teat  plan  outlines  the  test  objectives,  aotor  ' 
cat-ap  sequences,  saaple  nachining  procedures, 
cheaical  and  physical  teating  requireaents  to  be 
folloMOd  for  aotor  cat-up  SD-25.   The  priae  ob- 
jective of  this  test  is  the  deterai  n^at  ioa  of 
eaae-boad  atreagth  aad  propellaat  phyaical 
propertiea.   (Aathor) 


28.    PSYCHOLOGY  AND  HUMAN 
ENGINEERING 


AD-*0*  866  Div.      28 

(TISTB/AM)    OTS   price   |1.60 

Bureeu   of    Naval    Personnel,    Washington,    D.    C. 
ACCURACY    OF   AXIS    ANGLE   DIFFERENCE    JUDGMENTS    Al 
THE    BOUNDARIES    OF    A   PRESCRIBED   CATEGORY    SYSTEM, 
by    N.    E.    Cooley    and  E.    G.    Aiken.    Dec   62,    11p. 
NAVPERS  TB62   19  Uacla**ified   report 


Tl 


Division  28  -  PSYCHOLOGY  AND  HUMAN  ENGINEERING 

0«script«r<t   'SoBsr  targets,  'Soaar  pertoaaei 
Scaaaiag  soaar,  Errors.  Thrackolds  (Pliy»  loloay ; 
Parcaptioa.  ClaasiXIeatioa.  Kf rectl»eBe«s. 


Stadaats  at  tka  Flaat  Aatl-Sabaariae  Narfara 
Sekaol  Mara  tested  oa  tkeir  ability  to  aake 
target  axis  aagle  differeace  Judgaeats  atilixiag 
tka  eagles  at  tke  boaadaries  of  tke  Na*y  Klec- 
troaics  Laboratory  category  systea  as  staadard 
stiaali.   It  Mas  foaad  tkat  aboat  50%  of  tke 
Jadgaeats  Here  corrected  at  aboat  •  ^  to  5 
degrees.   la  ceaparlsoa  to  absolate  aagular 
eategerlsatioa.  tke  iaclasioa  of  a  standard 
ceaparlsoa  stiaalas  coasiderably  increased 
accaracy.   (Aatkor) 


%D-ifiA   913     Oi*.   28.  16 
(TISTB/AH)  OTS  price  |,75 

Bekavioral  Scieaees  Lab..  Aerospace  Medical 

Olv.,  Vrigkt-Pattersoa  Air  Force  Base,  Ohio. 

A  BIBLIOeiAPHY  OF  THE  IFFiCTS  OF  TKHPKBATUBE  ON 

HOHAN  PEIFORHANCB. 

Flaal  rept.. 

by  Joka  liag  aad  lobert  ■.  Teaeksteae.  Feb  63. 

19p. 

ProJ.  1710.  Task  171002 

A»L  TDB63  13  Uaelassifled  report 

Oescriptorst   "Bibl iegrapkies.  'Stress 
(Pkysiolegy).  'Stress  (Psyekology) ,  Threskolds 
(Pkysielogy).  leactlea  (Psyekology).  Reflexes. 
Psyckoaotor  tests.  Fatigae  (Pkysiolegy). 
ladastrial  psyekology.  Teaperatare. 

Tkis  bibliegrapby  lists  teckaical  reports  and 
Joaraal  articles  dealiag  Mitk  knaan  perforaance 
aader  betk  kigk  aad  Iom  aabient  teaperatares . 
Tke  articles  aad  reports  ka*e  been  groaped  into 
sections  coveriag  five  aajer  perforaance  areas: 

(1)  Sensory  Tkreskolds  and  Siaple  Reaction  Tiae, 

(2)  Attention  aad  Perception,  (3)  Psyckoaotor 
Perferaaaee,  (*)  Heavy  or  Prolonged  Pkysicnl  Merk, 
aad  (5)  Heatal  Perferaaaee.   A  sixth  sectioa  of 
tke  bibliograpky  lists  references  Mkich  revioM 
portions  of  tke  literature.   All  the  references 
kava  beea  coded  as  to  Mkether  tkey  deal  priaarily 
Mitk  tke  effects  of  kigk  or  Iom  aabient  teapera- 
tares.  Aa  aatkor  ladex  la  laeladad.   (Aatkor) 


A0-i05  626     Oi».   28 
(TISTH/LMH)  OTS  price  96.60 

Educatioaal  Testing  Service,  Prineeton.  N.  J. 
CORRELATES  OF  FACTORS  IN  IN-BASKET  PERFORMANCE, 
by  Noraaa  Frederiktea.   Apr  63.  60p.  RB63  12 
Coatraet  Noar2338  00,  ProJ.  NR151  182 

Oaclassifled  report 

Descriptors:   •Bekavior,  •Scientific  person- 
nel. Socioaetrics.  Projective  teckniqaes. 
Sociology,  Test  aetkods.  Test  constraetioa 
(Psyekology),  Personality,  Attitades,  Cor- 
relatioa  teckalqaes,  Slaalatioa.  Selection. 

Scores  oa  tests  of  cogaltive  abilities,  attitudes. 
iaterests,  aad  persoaality  aad  biograpkical  ia- 
foraatioa  were  obtained  for  a  group  of  115  ad- 
Biaistrators  in  tke  federal  governaent  wko  bad 
alio  been  given  tke  Bureau  of  Busiaesi  In-Basket 
Test.   Tke  group  overlapped  wltb  a  larger  group 
of  subjects  Hko  kad  provided  data  for  a  factor 
aaalysis  of  scores  froa  tke  ia-basket.   Tke 
present  stady  Mas  to  observe  tke  correlations 
of  ia-basket  scores  Mitk  tke  ability  and  otker 
aeasures  aad  to  estiaate  tka  factor  loadiags  of 
tke  otker  aeasares  oa  tke  factors  obtained  ia 
tke  previous  study.   Tkis  aas  accoaplisked  by 
estiaatiag  tke  correlatloas  between  ia-basket 
scores  aad  otker  variables  for  tke  larger  group 
aad  tkaa  asiag  a  factor  exteasion  procedure  to 


•stlaate  loadiags  oa  the  oblique  priaary  factors 
aad  tke  secoad-order  factors.   Fiadiags  suggest 
tkat  a  respoase  set  toMard  social  desirability 
Is  eperatiag  la  oae  of  tke  iastraaaats  aad  tkat 
scores  oa  a  social  desirability  scale  aader 
eertala  coadltleas  algkt  be  aseful  la  a  predictor 
battery.   Tke  resalts  tead  to  establlsk  tke  eoa- 
tutmct   validity  af  la-basket  xcores.   (Aatkor) 


AD-i05  68A     Dlv.   28 
(TISTB/LMH)  OTS  price  12.60 

Texas  Ckrlstiaa  D, .  Fort  Wortb. 

INFORMATION  PROCESSES  IN  INTERPERSONAL 

RELATIONSHIPS. 

by  George  J.  Palaer.  Jr.  21  Apr  63,  17p.  TR7 

Contract  NeBri06700,  ProJ.  NR170  ^78 

Uaclasslfled  report 

Descriptors:   "Perceptioa,  Psyckoaetrlcs. 
Learalag,  Projective  teckalques.  Persoaality. 
Aptltade  tests.  Test  aetkods.  Groap  dyaaalcs 
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AD-405  7;J9     Dlv.   28,  30 
(TISTM/LMH)  OTS  price  $1.60 

Dake  U. ,  Durkaa.  N.  C. 
A  NERVE  NET  SYSTEM  IN  MODAL  LOGIC, 
by  Kurt  N.  Back.  1963.  lOp.  TR9 
Coatraet  Noar118l11.  ProJ.  NR177  7^0 

Uaclasslfled  report 

Descriptors:   •Bloaics.  •Hatheaatical  logic, 
Coaputer  logic.  Algebra.  Autoaatioa.  Netaorks 
Siaulatioa.  Model  tests,  Coapaters.  Tkeery. 


Tke  aerve 
tkeories  o 
valaed  ext 
or  a  varia 
aatkeaatic 
ble  to  a  1 
lag  of  liv 
priaarily 
processes , 
tke  assuae 
to  tkeir  t 
rial  iapli 
theory  to 
logic.  Mit 
possibillt 
iaplicatio 
valaes  app 
closely, 
to  Bodal  1 
livlag  sys 
far  repres 
systea  Q  m 
(Aatkor) 


nets  or  aateaata  as  developed  in  tke 
f  McCuUock  nnd  Skaaaoa  exkibit  a  tao- 
easioaal  logic;  i.e..  Booleaa  algebra 
tioa  of  it.   The  results  of  this 
al  and  logical  aodel  are  oaly  applica- 
iaited  degree  to  tke  aetaal  fuaction- 
ing  orgaaisat.   Deductive  logic  is 
deslgaed  to  aaalyse  aad  verify  tkought 

not  to  represent  thea.   Especially 
d  equality  of  all  stateaeats  according 
ruth  value  and  the  pnradoxes  of  aate- 
catioa  hiader  the  applicability  of  the 
liviag  systeas.   Modal  aad  inteasioaal 
h  tke  latrodaetioa  of  tke  operators  of 
y  aad  aeeessity.  tke  faactioa  of  strict 
a.  aad  tke  asslgaaeat  of  several  trath 
roxiaates  tkought  processes  aere 
Thus  a  aerve  net  functioning  according 
ogle  Mould  be  a  better  aodel  of  a 
tea.   Several  systeas  Mere  exaaiaed 
eatatioa  la  a  aerve  aet  and  Prior's 
as  selected  as  tka  aest  appropriate. 
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AD-405  761      Dlv.   28 
(TISTM/LMH)  OTS  price  $3.60 

Staaford  U. .  Calif. 

CORRELATION  BBTVEEN  PEER  RATINGS  AND  BEH4tlOR 

PATTERNS , 

by  Haas  E.  Lee  aad  Lucy  E.  Burakaa.   10  ffy  63, 

38p.   TR2 

Coatraet  Noar225  62 

Uaclasslfled  repeal 

Report  OB  Perceptloa  ef  Leaderskip  la  Sa^M 
Groaps. 

Descriptors:  •Leaderskip.  •Socloaetriik , 
Correlatioa  teckalques.  Persoanel.  SelKetiea, 
Analysis  of  variaace.  Professloaal  par^ftaael. 
Behavior,  Statistical  aaalysis,  Perfor^face 
tests. 


■ultiple  correlatioa  aaalyses  Mere  carr 
■itk  JJt  variables.  A3  of  Mklck  Mere  sel 
froa  scales  of  tke  Strong  Vocatioaal  la 
Blank,  tke  HMPI.  the  TAT,  the  Guilford- 
Teaperaaent  Survey,  tke  Leaderskip  Opin 
Questionnnire.  tke  Gkiselli  Self-Descri 
Inventory,  tke  F  Scale,  aad  test  of  Per 
Probleas,  Practical  Judgaeat,  aad  laagi 
Eveats;  grade  point  average  aas  tke  otk 
variable.  Tke  study  hss  deslgaed  to  as 
■ketker  or  not  tkese  variables  Mere  rel 
the  subject's  beiag  rated  as  desirable 
desirable  to  kave  as  a  boss.  135  aea  m 
candidates  for  tke  Masters  ia  Busiaess 
tratioa  degree  Mere  used  as  subjects, 
best  aad. only  stnble  predictor  of  tke  n 
tiaes  a  stadeat  is  rated  by  kis  peers  a 
able  to  kave  as  a  boss  is  tke  grade  poi 
average  earned  ia  tke  t«e  year  MBA  prog 
(Aatkor) 
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29.    QUARTERMASTER  EQUIPMENT 
AND  SUPPLIES 


No  Kntrtes 


30. 


RESEARCH  AND  RESEARCH 
EQUIPMENT 


AD-^C4  701     Oiv.   3^ 
(TISIP/MH)  OTS  price  |5.60 


Systea  Developaeat  Corp.,  Saata  Monica. 

COMMAND  SYSTEMS  DEPARTMENT  CRT  OSCILLOSCOPE 

DISPLAY. 

by  C.  F.  Mills.  10  Apr  63,  55p.  TM1166  ^^A   00 

Coatraet  SD97 

Uaclasslfled  repi^t 


Descriptors:   •Catkode  ray  tabes.  •Di 
systeas.  •Special  parpose  coapaters, 
iaforaatioa  ceaters. 


lalif. 


^lay 
i:toabat 


Aa  experiaental  display  systea  to  be  us^U  nitb 
tke  AN/FSO-32  Coaputer  is  described.   Sfstea 
requireaeats,  desiga  eoasiderat ioas  aad  rietailed 
logic  desiga  of  tke  display  buffer  aad  iissociated 
coapoaeats  are  discassed.   Aligaaent  aatf  calibre- 
tioa  procedures  are  furaisked.   (Autkor) 


AD-i04  702     Div.   30.  12 
(TISTP/MFA)  OTS  price  91.10 

Systea  Developaeat  Corp..  Saata  Moaica.  Calif. 
INFORMATION  FOR  COP  USERS.  USE  OF  IBMTTP  NITH 
TAPE  UNIT  3. 

by  «.  E.  Tabar.  25  Mar  63,  1p.  TM892  005  00 
Coatraet  AF19  628  16^8 

Uaclassified  report 

Descriptors:   •Prograaaiag  (Coapaters), 
Satellite  aetaorks. 

Iaforaatioa  is  provided  coaceraing  the  usage 
aad/or  operatioa  of  tke  COPII  (Coatrol  for 
Operational  Prograas)  exeeutive  systea.  (Aatkor) 


Ut-UOA   703     Div.   30,  12,  1 
(TISTP/JEA)  OTS  price  $1.60* 

Systea  Developaeat  Corp..  Saata  Moaica,  Calif. 

SAGE  UNIQUE-TO-SITE  ENVIRONMENTAL  DATA  AND 

EQUIPMENT  ASSIGNMENTS.  SIOUX  CITY  RCC/DC  AND 

KANSAS  CITY  RCC, 

by  D.  M.  McDaaiel.  22  Apr  63,  l6p. 

TM  ADC820  290  OOA 

Coatraet  AF19  628  16^8 

Uaclassified  report 

Descriptors:  •Prograaaiag  (Coapaters),  'Coa- 
aunicatioa  systeas.  Adaptive  coatrol  systeas. 
Data  traasaissioB  sys:eas,  Autoaatic,  Coaaaad 
and  coatrol  systeas.  Air  d*<»ase  coaaaad. 


KD~lOi.   70^     Div.   30,  12.  1 
(TISTP/JEA)  OTS  price  $1.60 

Systea  Developaeat  Corp.,  Saata  Moaica.  Calif. 
SAGE  UNIQUE-TO-SITE  ENVIRONMENTAL  DATA  AND 
EQUIPMENT  ASSIGNMENTS.  SAN  FRANCISCO  ADS. 
by  D.  M.  McDaniel.  22  Mar  63.  11p. 
TM  A0CB20  282  OOA 
Contract  AF19  628  16^8 

Uaclassified  report 

Descriptors:   •Coaaaaicat loa  systeas.  Adaptive 
control  systeas.  Data  traasaission  systeas, 
Autoaatic,  Magaetic  recordiag  systeas,  Coaaaad 
aad  coatrol  systeas.  Prograaaiag  (Coapaters), 
Air  defease  coaaand. 


AD-404  705     Div.   30 
(TISTP/FEM)  OTS  price  $1.60 

Systea  Developaeat  Corp.,  Saata  Monica.  Calif. 

160^  SIMULATION  PROGRAM  DESCRIPTIONS  MILESTONE 

11.  SIMULATION  DATA  GENERATION  CONTROL  ROUTINE 

(SDGC). 

by  G.  A.  Madrid.   15  Mar  63.  8p.  TM  L73^  026  00 

Contrnct  AF19  628  I6ii8 

Unclassified  report 

Descriptors:   •Prograaaiag  (Coapaters). 
Siaulatioa,  Control  sequences,  Input-output 
devices,  Puncked  cards.  Errors.  Dafa  processiag 
systeas.  Magaetic  tape.  Satellite  aetaorks. 

SDGC  (SiaalatioB  Data  Geaeratioa  Control 
Roatine)  is  ased  by  tke  ordered  execation  of  tke 
data  geaeratioa  subroutiaes  pre-sckeduled  by 
SIPSA.  to  update  tke  systea  tiae  ceuaters,  aad 
to  pack  outputs  froa  tke  executed  subroutiaes 
ia  the  foraats  requested.   (Aatkor) 
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A0-i04  706     Oi».   30 
(TISTP/BH)  0T$  prle*  »1.40 

S]rft«a  Develepaeat  Corp..  Sa*t«  loaict.  Calif. 
SAGE  UNIQUE-TO-SITE  ENVIBONBENTAL  DATA  AND 
EOUIPMNT  ASSIGNMENTS.  RENO  BCC/OC  AND  HAMILTON 

by  0.  N.  HcDaaicl.  22  Mar  61.  lip.  Ti  A0C«20 

280  OCA 

Caatract  AP19  628  16X8 

Uaclassifiad  report 

Dotcriptorai   •Difital  eaapaters,  •Prograuiag 
(Coapatort).  Aatiaireraft  tfofoaie  syttoas. 

Ckaa«o  pagot  for  TN  ABC820  280  00,  SAGE  Ualqae- 
to-Sito  Eavlroaaeatal  Data  aad  Eqaipaoat  Atdga. 
aoatt  laao  RCC/DC  aad  Haailtoa  ICC  aro  protoated. 

(Aatliar) 

AB-404  707     Oi».   30 
(TISTP/Mfl)  OTS  prie*  91.60 

Syitoa  Doveiepaeat  Corp.,  Saita  Neaica.  Calif. 
SAGE  UNIOUE-TO-SITE  ENriBONMENTAL  DATA  AND 
EQUIPMENT  ASSIGNMENTS  SPOKANE  A0S. 
by  D.  M.  HcDaaiel.  22  Mar  63,  11p!  TM  A0C820  253 

Coatraet  An  9  628  I6i8 

Daxlaatifiod  report 

Doacriptorat  •Di(.tal  eoapatera.  •Prograaaiag 
(Coapotara),  Air  Okfoaao  Coaaaad.  Aatiaireraft 
dofoaao  ayataaa. 

Pretoatt  ekaage  pagot  for  TM(ADC)-820/253/00, 

SAGE  Uaiqae-to-Site  Eatriroaaeatal  Data  sad 
Eqaipaoat  Atalgaaoata.   (Aathor) 


AD-iOi  713     Oi».   30 
(TISTP/MH)  OTS  prieo  $1.60 

Syttoai  Dovolopaeat  Corp.,  Saata  Hoaica,  Calif. 
UTILITY  PROGIAM  DESCRIPTION  MILESTONE  II 
SUBROOTINE  TIMER  (SBTINER), 

by  H.  M.  Hoaghtoa.  28  Mar  63,  lip.  TM  L715  037  00 
Caatract  Ari9  628  I6i8 

Uaclatiified  report 

Ooteriptorat  •Prograaaiag  (Coapatert). 
•Digital  coapateri,  Satellita  aataarka, 
Tiaiag  devieot. 

SRTIMER  (Sabroatiaa  Tiaor}  it  a  gaaoraliaed 
roatiae  far  tiaiag  COP  lyttoa  prograat.   Oa  tba 
firtt  oatry  to  SRTIMER  tbo  tpeod  of  tke  coaputer 
li  cbeeked  by  doiag  a  loop  of  kao«a  leagtk. 
Tke  eoattaatt  atod  ia  tke  tiaiag  portioa  are 
adjatted  to  eoapeatate  far  tke  differeaee  of  tke 
iadiridaal  ceapater  froa  tke  160^  tpee i f ieat ioat . 
A  ekeek  it  aade  to  detaraiae  aketker  SRTINEB 
•at  loaded  ia  aa  evea  or  aa  odd  loeatioa. 
(Aatkor) 


AO-^Oi  715     OiT.   30,  9 
(TISTP/Pl)  OTS  price  15.60 

Boeiag  Scieatific  Retearcb  Labt.,  Seattle,  Maik. 
AN  IBM  7090  PROGRAM  FOR  COMPUTING  TWO-DIMENSION- 
AL AND  AXIALLY-STMMETRIC  SUPERSONIC  FLOW  OP  AN 
IDEAL  GAS, 

by  F.  Edward  Bbleri.   Nov  62,  X9p.  D1  82  0204 

Oaelattifiod  report 


All 


Doieriptorai   •Saperioaie  flow,  Axially- 
*7a*atrle  flew.  Sapertoaie  aeaalet.  Shock 
■aval,  Prograaaiag  (Coapatora). 


Aa  Aoa  /oyo  elactroaie  coapater  prograa  it 
t4*«ii4  ky  vliici  It  ia  poaaibit  t*  eoapate  the 
axially-iyaaetrlc  or  two-diaeatioaal  Mack  aot  for 
aaporaoaic  float  over  poiated  badiet  «itb  at- 
tacked tbaekt,  tbraagk  ckaaaelt  caatiitiag  of  taa 
rigid  wallt,  aad  throagk  aeaalet  aitk  aa  axit  of 
ayaaetry.   The  coapatatioa  of  float  aitb  free 
ttroaallae  boaadarloa  it  alto  potalblo,  if  aa 
tkockt  accar  aithla  tke  flow.   (Aatkor) 

AO-iOi  722     Div.   30 
(TISTP/NH)  OTS  price  #1.10 

Syttea  Derelopaeat  Corp.,  Saata  Moaiea,  Calif. 
MILESTONE  11  LOAD  5-LCVEL  PAPER  TAPE  (SLOO5), 
by  R.  C.  Mite.   25  Apr  63.  7p.  TM1003  012  00 
Coatraet  AF19  628  16^8 

Oaelataifiod  report 

Deter iptorit   'Prograaaiag  (Coapatert), 
•Paaeked  tapet.  •Coapater  itorage  dovicot,  'la- 
pat-oatpat  deaicot.  Satellite  aetaorkt, 
Digital  coapatert. 


A0-40i  723     Ola.   30 
(TISTM/LMN)  OTS  price  $1.60 


Syttea  Qetelopaeat  Corp.,  Saata  Moaiea,  Calif. 
PERSONNEL  PLANNING  INFORMATION  FOR  THE  BIRD 
BUFFER  OPERATOR, 

by  L.  8.  Alexaader.  2i  Apr  63.  12p.  TM969  001  00 
Coatraet  AF19  628  16^8 

Oaelattifiod  report 

Ooteriptorat   •Job  aaalyiit,  •Trackiag, 
Caaputert,  Oparatioa,  Radar  trackiag,  Coa- 
aaaieatiaa  tyatoaa,  Teleaeteriag  data.  Labor. 
Portoaael  aaaagaaoat.  M^jlateaaaee  pertoaael. 
Data  proeattiag  tytteat. 

AD-^04  72^     Ol».   30 


LD-XO4  72i     Ol».   30 
TISTP/WH)  OTS  price  #1.60 


Syttea  DoTOlopaeat  Corp..  Saata  Moaiea.  Calif. 
OUTLINE  AND  BIBLIOGRAPHY  FOR  THE  ^-MEEK  0-7 
CODING  COURSE, 

by  R.  J.  GillBsky.  E.  t.  Le»y,  M.  E.  Olaaa,  aad 
D.  E.  Reilly.   20  Mar  63,  lOp.  TM1118  002  00 

Oaclaaaified  report 

Oeteriptorti   "Bibliograpkiet,  •Prograaaiag 

(Coapatert) . 

AB-iOX  7X0      Di*.   30,  *     • 
(TISTP/HH)  OTS  price  U.6O 

Geaoral  Oyaaaict  Ast roaaat i ct ,  Saa  Diego,  Calif. 

AUTOMATIC  DATA  PROCESSING  OF  MEATHER  SATELLITE 

DATA, 

by  Walter  A.  Harggraf.   31  Jaa  63,  50p.  63  00*6 

Coatraet  AF19  6OA  886I ,  ProJ.  6698,  Tatk  669801 

APCRL  TDR63  2X3        Oaelattifiod  report 

Oeteriptorti   •Meteorological  tatellitet,  •Data 
procettiag  lyateat,  •Teleaeter  tytteat, 
Pkotograaaetry.  Pkotograpkie  aaalytit,  Cloadt, 
Cload  cover,  laatraaeatat ioa.  Meteorological 
paraaetert.  Digital  tytteat. 


adied  iaclade  iagottioa 
ta  Mitk  digitiaatioa  aad 
;  data  leeatioa,  wkieb 
Mtoaatie  aotaiciag,  aad 
aad  data  aaalytit,  tack 
ag,  aad  coatoariag  of 
ateatity,  aad  cload 
ta  froa  TIROS  III, 
to  deaoattrate  tke 

reetif ieatiaa,  aotaie- 
at  deteraiaatioa.   Alte 
rodaced  aad  fall  retola- 
ictaret.   (Aatkor) 


Tke  coapater  procottoi  tt 
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aaoaat  deteraiaatioa.   Da 

Orbit  509  fraact  it  atod 

teckaiqaet  aad  retaltt  af 

lag,  aad  eload  cover  aaoa 

laeladed  are  oxaaplet  af 

tiaa  digitiaod  TIROS  TV  p 
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R£SEAR<iH  AND  RESEARCH  EQUIPMENT  -  Division  30 


AD-XOX  810  Div.      30.    9 

(TlSTP/MH)    OTS    price   t2.75 


EagiaooriiWI  Projoett   Lab.,    Haat.    laat.    j^f  T««b., 

CaabrLdge. 

DESIGN  CONSlDKRATIUNS  AND  METHODS  FOR  LUH-DINSITT 

MIND  TUNNELS  OPERATING  HITH  HIGH  STAGNAriON 

TEMPERATURES,   , 

by  G.  A.  Broaa  aad  A.  E.  Borglat.  Apr  6i3,  136p. 

Coatraet  AF33  616  6582,  ProJ.  1X26,  TatlH  1 U603 

ASD  TDR63  1$X 

UacUaaiflod  r«f 


Report   oa  Exptriaeatal   Siaalatiaa   of   Fl 
Mocbaaict. . 


rt 


flht 


Oeteriptorti   •Miad  taaaolt.  Stagaatida  poiat, 
Teaporatare.  Hyporioaie  flea,  Boaadaijy  layer, 
Nosalet,  Gat  flea,  Reyaoldt  aaaber,  Q^ag, 
Hypartoaic  aoxslet,  Proitaro.  Coaprefliibla 
flea.  Velocity,  Oiatribatioa. 

A  itady  «at  aada  of  detiga  teckaiqaet  tit   low- 
doaiity  «iad  taaaolt  oporatiag  witk  tiiM 
itagaatioa  taaperatarat  aad  kyportoaic  jlloa. 
Aa  approxlaata  boaadary  layer  aaalytitj«aa 
developed  to  predict  featible  raaget  oil  opor- 
atiag coaditioat  for  loa-doaaity  viad  tjtaaola. 
Detailed  calcalatioai  were  aade  for  tbijdo 
aoailot  iacladiag  boaadary  layer  corretjfioaa  for 
Itoatropie  coatoara.  (Aatkar) 


AO-XOX  815 
(TISTP/FEM) 


Dlv.   30 
OTS  price  915.00 


Air  Force  Special  Hoapeaa  Coator,  Klrtl 

Force  Bate,  N.  Mex. 

SPINNING  UN6UI0ED  UOCKET  TKAJICTORY  DI^fTAL 

COMPUTER  PROGRAM  (SPURT). 

by  Alloa  0.  Daytea.  Feb  63.  225p. 

AFSMC  TDR63  11 

Uaclattified  r«#frt 

Dcacriptorti   •Prograaaiag  (Coapateri 
•Space  probet,  Coatrol  teqaeace.  Digital 
coapatert.  Coapater  logic.  Ataotpkord  aodola. 
lategratioa.  Matrix  algebra.  Gravity  Spia. 
Drag,  Data,  Data  procettiag  tytteat,  Hagaotie 
tape,  Prograaaiag  laagaaget,  TraJeetoHot. 

SPURT  it  a  f ivo-dogroo-of-fraodoa  trajectory 
digital  coapater  prograa  for  tpiaaiag  apgaidad 
tpaca  probe  vobiclot.   Tka  prograa  aat  lirittoa 
for  the  Coatrol  Data  Corporatioa,  160X  fligital 
coapater.   SPURT  will  eoapate  trajeeta-iet  far 
a  vehicle  up  to  a  oaxiaua  of  tea  ttagoi  aad  baa 
provitioB  for  coapatiag  tke  traJectoriM  of  tbo 
teparated  ttaget.   Thit  geaeralixed  prt>graa  caa- 
patet  the  trajectory  over  aa  oblate  tpheroidal, 
rotating  Earth  witk  ataotpkere,  ia  a  gpoeeatri* 
rectaagalar  coordiaato  tyitea.   All  iabMt  aad 
OMtput  data  are  ia  geodetic  coordiaatep.   Caaat- 
ing  fligkt  trajectoriet  are  coapatad  ifi  two  aab- 
roatiaet.   Tke  firtt  it  a  Kepleriaa  tnlatioa, 
which  alto  coapatot  orbital  eloaoatt  apid  ••look 
eaglet''  for  varioat  trackiag  ttatioati.   Tbo 
tecond  atet  tkree-degreo-of-f reedoa  poiat  aaaa 
oqaatieat  tolved  by  auaorical  iategratloa.   The 
prograa  will  prepare  two  ipeeial  oatpalt.  tapoa. 
Oae  it  atod  ia  plottiag  oatpat  data  ar   "--  -* 
it  atod  to  prepare  a  tpeclal  tape  for 
Atlaatic  Miitile  Haage.   (Aathor) 


nad  Air 


the  other 
i^he 


AO-XOX  833    Dlv.   30.  8 
(TISTE/CAH)  OTS  prlCO  |5.60 

Motorola  Inc.,  Scotttdale,  Aria. 
EXTENSION  OF  ELECTRONIC  EQUIPMENT  Llfl 
STOBT. 


PIEOICTION 


Qaarterly  progreat  rept.  ao.  5,  15  Sep-15  Dee  62, 
by  A.  T.  Kaeale,  M.  N.  Slapaoa,  and  M.  Eaher. 
Feb  63.  X7p.  MP26X3  5 
Coatraet  DA36  039ie27235 

Uaelaaalfled  report 


Effort 

provld 
aoatar 

la  lad 
effort 
(1)  do 

proble 

elati 

graaai 

eabrye 

pottlb 

be  atl 

ualt  ■ 

aeaaar 

20-hea 

voltag 

whethe 

the  pa 

highly 

a  aore 


la  preaeated  ta  pvove  the  feaalbillty  of 
lag  field  laatraaeatat lea  capable  of 
Ing  the  rate  of  degradation  of  perforaaace 
Ivldaal  electroalc  devlcet.   The  aajor 

•at  expeaded  la  the  fallewlag  aroaa  toi 
volop  a  fraah  approach  to  the  predletloa 
a  In  order  to  develop  a  valid  ttatlttleal 
traatltloa  aatrlx  V;  (2)  develop  the  pro- 
ag  proeedare  for  periodically  updatiag  the 
ale  traatltloa  aatrlx  V;  (3)  ttady  the 
le  wayt  la  which  elgeavalae  tolatioaa  caa 
llied  la  deteraialag  the  eatrlet  ia  the 
lodlfler  aatrlx  V;  and  (X)  aake  repetitive 
eaeatt  oa  all  the  AN/PRC-6  radio  teta  at 
r  aperatiag  iatervalt,  aader  redaeed 
0  atroaa  condltioni.  In  order  to  doteralaa 
r  greater  acearacy  can  be  obtained  froa 
raaetrie  aeaaareaeata,  aad  thua  a  aore 

developed  elati  traaaltloa  aatrlx  V  and 

acearate  predletloa  vector  P.   (Aathor) 


AD-XOX  8X6     Uiv.   30 
(TISTP/MH)  OTS  price  »8.60 


rille. 


Geaoral   Procitioa   Lab.,    lac.,    Pleat< 

H.    Y. 

UNIVERSAL  PRINT  READER. 

Fiaal  rapt., 

by  A.  K.  Dietrich,  K.  a.  Jeakaer,  J.  F.  Eripl, 

K.  K.  Maatt  aad  R.  B.  Greenly.  Mar  63.  1v. 

3  X69 

Contract  AF30  602  26X2 

RADC  TOR63  181         Uaclattified  report 

Detcriptort:   •Reading  aachiaet.  Optical  eqaip- 
aoat eoapoaeatt.  Photoelectric  eellt  (Seai- 
ceadactort).  Handling,  Paper,  Ooeuaentat ioa. 
Digital  tytteat.  Optical  teaaaiag.  Optical 
eqaipaoat . 

Tbo  objective  of  thit  prograa  wai  to  dotoraiao 
the  potoatial  capabllitiet  of  the  Liak  Readiag 
rechaiqae  toward  falfilliag  the  reqaireaeatt  of 
a  readiag  aachiae  which  could  be  appropriately 
referred  to  at  'A  Uaivertal /Pria^  Reader.' 
Eaphatla  wet  placed  on  dev^opaeqt  of  paper- 
haadliag  capability  at  wel>  at  a^lti-foat  reeog- 
aitioa,  tiaee  coaaereially  available  eqaipaoat  ia 
both  areat  fallt  far  ihort  of  'anivertal*  ttatut. 
Retaltt  Indicated  that  reliable  aaltifont  recog- 
nition eaa  be  realiaed  and  coapatible  poper 
haadliag  aeehaaltat  can  be  aade  which  are  tol- 
eraat  of  a  reatoaable  aaoaat  -of  iapat  docaaeat 
degradatioa  taeh  at  it  coaaoa  with  field-pre- 
pared doeaaentt.   Thit  report  coataiat  a  detailed 
detcrlptioa  of  the  oporatiag  priaciplet  of  a 
eoaplete  page  readiag  tyitaa,  aloag  with  a 
aaaber  of  techaiquet  for  exteadlag  the  perforaaaee 
of  thla  aachiae.   (Author) 


AD-XOX  907    Dlv.   30,  8 
(TISTP/HH)  OTS  price  $12.50 

Techalcal  Military  Plaaalng  Oparatioa,  Geaoral 
Electric  Coapany,  Santa  Barbara,  Calif. 
THRFF-DIMENSIONAL  RAT  TRACE  COMPUTER  PROGRAM 


Division  80  -  RESEARCH  AND  RESEARCH  EQTT1PB4ENT 


F0«    ELECTROHACNETIC    HAVE    MOPAGATION   STUDIES 

Jjy   lalter    F.    0i.4slak.      1    ■■,   61.    170^.    ia6l    T1P32 

OASA   1232 

DBClacslfl»4  rapart 

Daierlptori:   •PragraMiag  (Coapateri).  Elee- 
troaagaetlva  Mava  raflaetlaai,  Befraetlaa 
Data  praeasaiag  tyateas,  Radla  traasalttari 

?f'f!'*'l***  •*»■"*•••.  Opilei.  Eartk.  Haga^tte 

riaUt.  Saall'a  la«. 

A  eaapatsr  pragraa  Is  described  far  ase  aa  tka 
IB«-70i/7090  electraalc  data  praceaalag  ■aeklae 
•t    aay  large  eaapater  accepttag  POBTRAN.   Tke 
aaaassarr  aedlf icatiaaa  far  aaa  aa  tkasa  iw 
eaapatart  are  siapla  aad  aelf-eTldeat.   Tka 
aaapatar  pragraa  peralts  tke  eaapatatlaa  af 
detailed  ray  patteras  partrayiag  tke  spatial 
distrlbatiaa  af  rays  eaitted  fraa  a  traasaitter 
akase  geagrapkle  caardlaates  aitk  respect  te  tke 
eeater  »t   tke  eartk  are  kaeaa.   Tkis  pragraa 
deals  aitk  tka  salatiaa  ef  tke  differeatial  eqaa- 
tlaas,  givea  by  Haailtaalaa  aptlcs,  far  ray 
patks  la  aaa-isatreplc.  tkree-diaeasieaally  aea- 
kaaafleaeaas  aedla  akasa  eaaplex  pkase  refractive 
iadex  is  glvea  by  tke  Appletea-Hart ree  feraala 


A0-i05  058     OlT.   30 
(TISTE/VirS)  OTS  price  $1.10 

later-laafe  lastraaaatatloa  Greap,  Vkite  Saads 
Missile  laaga.  N.  lex. 

CIITEIIA  FOR  STANDARD  OSCILLOGRAPHIC  DATA 
DISPLAY  FORMAT. 
'1963.  3p. 
IIIC  101  63  Oaelassified  rapert 

Oaseripterss   •Oseil  lograpki.  Electric  earreats, 
Pressare.  Teaperatare.  Flaid  flew.  Roll.  law. 
Caia.  Atteaaatiaa.  Pltek.  GaUaaeaeters. 
Staadardt. 


AD-405  128     Di».   30,  25 
(TISTP/KH)  OTS  prlea  $1.10 

Systea  Develepaeat  Corp..  Saata  loalcs.  Calif 
GENERAL  PURPOSE  SATELLITE  COMPUTER  PROGRAM 

^.^Sfi^Ji**?^."^^"^"''^  XI  CORRECTION  APPARENT 
ELEVATION  FOR  REFRACTION  (IC). 
by  Nsaey  Speer.   9  Not  62.  7p,  TMU  032  00 
Ceatract  AF04  695  ^0        r     *   j«  uu 

Oaclaislfied  report 

••seriatarst   •tafractloa,  •Prograaaiaa  (Coa- 
paters).  •SataUitei  (Artificial).  Po.ltloa 
fiadiag.  Corractioa.  Traekiag. 

tC  (Correct  Appareat  Elevatioa  for  Refraetioa) 
corrects  for  refraetioa  aay  aaaber  of  eloTatioas 
■kick  are  aitkia  tke  raage  0  to  2  pi.   (Aatkor) 


AD-<t05  129     DiT.   30 
(TISTP/BH)  OTS  price  $1.1o 

Systea  DoTolopaeat  Corp..  Saata  Moaiea,  Calif 
SCF  COMPUTER  PROGRAM  SYSTEMS  MANUAL  UTILITT 
PROGRAMS  INTRODUCTION  AND  TABLE  OF  CONTENTS 
by  C.  L.  HIU.  22  Apr  63.  2p.  TM705  000  QOc' 
Ceatract  AF19  628  16^8 

Uaelassiflad  report 

Oaseriptorsi   •Pragraaaiag  (Coapaters) 
'lastractiea  aaaaals. 


r 


D-i05    130  Di».      30,    1? 

TISTP/M)    CIS   price  $J.€0 


Systea   Oevelepaeat   Carp.,    Saata   Meaiea.    Calif. 
MILESTONE    11    160A   COMPUTER    PROGRAM   DESCRIPTION, 
by   V.    J,    Gergea.    ?6  Mar   63.    30p.    TM1003   010   00 
Ceatract   AF19   6?8   I6i8 

Oaelassified   report 

Oescriptorst      •Prograaaiag    (Ceapaters).    Satel- 
lite  aetvorks,    Traekiag.    Siaulatlaa. 

Tke  CCC    Siaalater   provides    a    siaalated    iater- 
coaaaaicatiea    llak   betaeea    tke   Bird   Baffer    (BB) 
ceapater   aad   tke  Traekiag   Statiea    (TS)    ceapater 
tkat    is    aeraally   perforaed   by    tke  Ceapater   Cea- 
■aalcatiea  Coaverter    (CCC)    aad   associated    eaalp- 
aeat.      (Aatkor)  ^      ' 

AO-405    13'  Di».      30 

(TISTP/WH)    OTS   price   •3.60 

Systea   Developaeat   Corp..    Saata   Moaiea.    Calif. 

1604   SIMULATION    PROGRAM   DESCRIPTIONS    MILESTONE 
^l:,.!"^    SIMULATED    TELEMETRY    DATA   GENERATION 
CONTROL    PROGRAM    (STGR). 

by   J.    Ng.      15   Mar   63.    31p.    TM   L734   O'l  00 
Ceatraet   AFI9   628   16i8 

Uaelassiflad   rep«rt 

Oescriptorst      •Siaalatiea.    •Taleaeteriag 
data,    ••regraaaiag    (Coapaters). 

Tke    Siaalated    Teleaetry    Data    Geaeratiea   Coatrel 
Prograa    (STGR)    kas    beea    desigaed    to    provide 
realistic    teleaetry   data    (Fixed   Foraat    aad   Eveat 
Iteas)    aader   card    lapat    coatrol.      Tke   siaalated 
data   «lll    be   packed    la   tke   saae    foraat    as    tke 
Teleaetry   Report    Message    (Message  Type   #13).       la 


1V*1   "?•■   •«'••'"•*•    i»faraatiaa    is    available. 


AO-AO5    13*  Div.      30 

(TISTP/MH)    OTS   price  $4.60 

Systea   Deveiopaeat   Corp..    Saata   Moaiea.    Cal if . 

160i   SIMULATION    PROGRAM   DESCRIPTIONS   MILESTONE 
11.       DATA    REDUCTION   AND    OUTPUT    PROCESSING    SYSTEM 
CONTROL    PROGRAM    FOR   AUGMENTATION    (DROPSA) 
by   J.    G.    Hillkoase.      I5  Mar   63.    Up. 
TM    Lin   017    00  ' 

Ceatract   AFI9   6?8    16^8 

Oaelassified   report 

Oescriptorst      •Prograaaiag    (Ceapaters). 
•Data    preeesslag    systeas,    Siaalatiea. 
Paaeked   cards. 


DROPSA    (Data    Redactloa   aad   Oatpat    Preeesslag 
Systea   Coatrol    Prograa    for   Aagaeatat  lea)    Is    as 


Tt 


AD-405  158     uiv.   30 
(TISTP/MC)  OTS  price  110.50 

Ckaace  Voagkt  Corp..  Dallas,  Tex. 

STATIC  STABILITY  TESTS  ON  A  0,098  SCALE  STANDARD 

LAONCH  VEHICLE  (SLV)-IB  WITH  i-SQUARE-FOOT  FIN 

by  c!  E.  Ziagler.   Feb  63.  132p. 

Ceatract  AF29  601  5603.  ProJ.  620  850B70X3 

AFSMC  TDR63  21        O.alassifi.d  report 


RESEARCH  AND  RESEARCH  EQUIPMENT  -  Division  30 


Oescriptorst   •Spacecraft.  'Laaack  V' 
(Aerospace),  Flas,  lastrajsaatat ioa, 
gages,  Pressare,  Traasdacars,  Miad  ti 
Model  tests. 


Tke  parpose  of  tke  test 
speed  aiad  taaael  was  t 
evslaate  tke  static  tta 

tke  SLV-1B  witk  4-squar 
■as  lastruaeated  witk  a 
ttraia  gage  balaaca  aad 
to  deteraiae  tke  forcei 
•as  tkea  placed  ia  tke 
Mack  aaaber  raage  of  0 
Reyaoldi  auaber  raage  o 
■illioa/ft.   Tke  aodel 
-10  to  *^0   degrees  ia  t 
resalti  obtaiaed  aero  f 
tke  body  axes;  tkese  re 
tsbalated  fora  wItk  sol 
seated  ia  plotted  fora. 
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(Aatkor) 
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AD-405  A73     Div.   30.  15 
(TISTP/FEH)  OTS  price  $3.60 

RAND  Corp..  Saata  Moaiea.  Calif. 

IMPROVING  THE  QUANTIZATION  OF  RANDOM  SIGNALS  BY 

DITHERING. 

by  G.  G.  Furaaa.   May  63.  35p. 

Ceatract  AF49  638  700 

RAND  RM3504  PR 

Uaclassified  re >brt 


A  aaaerical  solatioa  to  tke  practical 
deteraiaing  tke  effects  of  iadepeadeat 
sctlTStors  called  ditbers  apoa  tke  st 
preeesslag  properties  ef  tke  qaaatiser 
seated.   For  tke  bigbly  iaportaat  sia 
saatooth  ditkers  exact  aaalysis  yields 
first  tlae  aatMCrs.  as  faactioas  ef  di 
tvde,  to  tke  qaestioa  of  akat  apper  bo 
the  dither  iapose  on  the  foUoNiag: 
tion  between  the  quantiser  input  aad 
aoise.  (2)  value  of  the  aoise  aeaa  squ 
fidelity  ia  tke  traasaissioa  of  tke  a 
aesn  fourtk  aad  other  even  aoaents  of 
The  above  inforaatioa,  which  also  c 
iheorea  for  the  qaaatisatioa  of  sinusc 
sawtooths,  indicates  that  the  rarely  u 
tooth  is  superior  to  the  siauseid.   ( 


all 


aio 


oap< 


AD-405  587     Div.   30.  15 
(TISTP/FEM)  OTS  price  $2.60 

Air  Force  Special  Neapoas  Ceater,  Kin 

Force  Base,  N.  Max. 

THE  PRODUCTION  OF  RANDOMLY  DISTORTED 

DETERIORATED  PATTERNS, 

by  Rickard  E.  Maaelis.   11  Apr  63.  23| 

AFSMC  TDR63  44         Uaelassiflad  r 


Oescriptorst  •Prograaaiag  (Coapate 
tera  recognitioa.  Data,  Oegradatioa 
tioa.  Nuabers,  Ideat if icstioa,  Coap 
processing  systeas,  Coaputer  storag 
Cod  ing. 


A  set  of  ceapater  subroatiaes  wkiek  aUeapt  to 
siaalate  varioas  degrees  of  distortion  aad  de- 
terioratioa  oa  aa  iapat  ckaraeter  is  ilkveloped. 
A  eoaplete  set  of  tke  letters  of  tke  i;irrillic 
alpkabet,  aaaerals,  aad  soae  punctaat  tia  were 
quaatlsad  aad  paaeked  to  be  used  as  iilkal  iapat 
characters  to  trsasforaing  sabroutine>»   These 
traasforalag  subroatiaes  perait  tke  gfliaratioa  of 
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large  saapla 
trolled  aaoun 
Use  of  tke  ro 
ckaracters  ia 
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It  is  tke  obj 
variety  of  so 
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oastrated  ia 
routiae.   (Au 


sets  of  ckaracters  coataiaiag  coa- 
ts of  varioas  types  of  distortioa. 
utiaes  will  prodace  a  set  of  test 

wkich  tke  pattera  siie,  perceatsge 
r  aaonat  of  skift),  aad  aaaber  of 
s  desired  are  paraaeters.   Tke  oat- 

tke  prograas  developed  can  be  used 
to  a  character  recognition  roatiaa. 
act  of  this  study  to  prodace  a 
area  pattera  representatioas  of  tke 
Tke  use  of  tkese  prograas  is  dea- 
coaJunctioB  witk  a  recogaitioa 
thor) 


AD-405  6U     Div.   30,  18 
(TISTP/FEH)  OTS  price  $3.60 

Aeroaautical  Systeas  Div.,  Air  Force  Systeas 

Coaaaad.  Mr igkt-Pattersoa  Air  Force  Base,  Okio. 

PLANNING  CONCEPTS  FOR  ASD  INFORMATION/DECISION 

SYSTEMS. 

by  F.  N.  Clark.   Jaa  63,  20p. 

ASD  PN  ASOP63  1 

Uaclassified  report 

Oescriptorst   •Maaageaeat  engineering,  "De- 
cision aakiag,  Cyberaatlcs,  Coaputer  storage 
devices,  laput-output  devices,  Magaetic  tape. 
Digital  coapaters,  Coapatibi lity.  Display 
systeas.  Air  Force  Systeas  Coaaaad,  Coapaters, 
Data  preeesslag  systeas. 

A  foaadatioa  for  tke  plaaniag  effort  aeeded  to 
faraish  ASD  with  a  ■anageaeat  systea  which  takes 
fallest  advaatage  of  the  best  tools  available  is 
preseated.   Thirteea  categories  of  coacepts  per- 
taiaiag  to  tke  ASD  decision  systea  la  tke  1965-75 
tiae  period  sre  ideatified.   Eack  category  is 
described  aad  tke  ASD  coaeept  stated  in  teras 
broad  eaougk  to  retaia  validity  for  an  extended 
period  of  tiae,  yet  in  sufficient  detail  to  pro- 
vide a  preliaiaary  basis  for  describing  or  aeas- 
aring  progress  toward  tke  attaiaaeat  of  aa 
adeqaate  i nforaat ion/decision  systeas.   (Aatkar) 


AD-405  697     Div.   30,  32 
(TISTM/DGH)  OTS  price  $1.60 

Foreign  Teck.  Div.,  Air  Force  Systeas  Coaaaad, 

Nrigkt-Patterson  Air  Force  Base,  Ohio. 

THE  PHILOSOPHICAL  QUESTIONS  OF  CYBERNETICS, 

by  B.  F.  Seakov.   S  May  63,  lOp. 

FID  TT63  368 

Unclassified  report 

Irans.  froa  Russian  Periodical,  Vestnik  Akadeaiy 
Naak  SSSR.  No.  9.  pp.  128-131,  1962. 

Descriptors:   •Cybernetics,  Reasoning 
(Psychology),  Attitudes,  Syaposia. 


AD-405  718     Div.   30 
(TISTP/JEA)  OTS  price  $6.60 

Foreign  Tech.  Div.,  Air  Force  Systeas  Coaaand. 
Hright-Pattersoa  Air  Force  Base.  Okio. 
SOME  METHODS  FUR  INCREASING  THE  RATE  OF  CALCULA- 
TION OF  ELEMENTARY  FUNCTIONS  ON  DIGITAL  ELEC- 
TRONIC COMPUTERS  (Nekotoryye  Puti  Povysheniya 
Skoresti  Vychisleniya  Eleaentaraykh  Fuaktsiy  aa 
Tsifrovykh  Elektroanykh  Vyckisl itel> aykk 
Haskiaakk). 

by  Ya.  A.  Colubkov  and  A.  D.  Lebedev.   22  Apr  63. 
60p. 
FTO  TT62  1862  Uaclassified  rapert 

Trans,  froa  Elektronnyye  Vychis 1 itel< ayye 
Maskiay.  Moskva,  pp.  1-64.  1962. 


rt 


Division  31  -  SHIPS  AND  MARINE  EQUlPMiilNT 


•••cri|>t»rft   •Uigltal  ••■pater*.  •N«Mrical 
■•tk«dt  aad  proccdar**.  Coaputer  loflic.  Control 
tyttoas,  Uata  procotsiag  syiteas,  Niia«rlcal 
aaalyiit.  PelyaMials.  Ii»a,  Badaetioa.  Faac- 
tiaat.  Coapatar  storaga  davicai.  Ha thaaatical 
loflc.  Digital  ayataaa. 

Algaritkat  for  tabla-polyaeaial  approxiaatiea  of 
alaaaatarjr  faactiaas  ea  digital  coapatert  are 
41icai*ad.   At  the  expeate  of  a  certaia  iacraasa 
ia  tke  aaaber  of  eoapator  aaaory  cells  occapiad 
■itfc  fab-raatiaa*  far  ealealatiag  aleaeatary 
faactiaai,  theae  aatkodi  parait  a  aigaificaat  ia- 
eraaae  ia  tke  rate  of  ealealatiaa  af  tkeaa 
faaetiaa*.   (Aatker) 

AD-A05  ''^2     OlT.   30 
(TISTP/JI)  OTS  price  t6.60 

Sfitea  Derelopaeat  Corp.,  Santa  Moalca,  Calif. 

DTILITT  PROGRta  DESCRIPTIONS  BILESTONE  11    DATA 

■COOCTION  PROGtAI  FOR  THE  PARAMETER  TEST  SYSTEM 

(SOIP), 

by  Regiaa  Fray.  22  Apr  63,  62p.  T»71 5  0*0  00 

Coatract  Ari9  628  I6i8 

Oaclaaaified  report 

Deieriptertt   •Prograaaiag  (Coapater).  Satel- 
lites (Ariifieial),  Netaorks.  laput-oatpat 
tft*lces,  Data  pracessiag  systeas. 

■•parts  tkat  SORP  is  tke  data  reduction  prograa 
far  tke  Paraaeter  Test  Systea.   States  tkat  its 
parpase  is  to  faraat  and  list  on  a  BCD  tape,  or 
oa  tke  aa-liae  priater.  tke  data  froa  tke  recerd- 
iag  tape  generated  by  tke  Test  Coatrol  Prograa, 
STCP.   Also  states  tkat  all  records  oa  tke  tape 
aay  be  listed,  or  records  aay  be  selected  for 
listing  tkroagk  tke  use  of  Selective  Listing 
Inpat  Messages.   (Aatbar) 

AO-^05  77i     Oi».   30.  6 
(TISTP/JM)  OTS  price  |3.60 

Systea  Oerelepaeat  Corp..  Saata  Moaica.  Calif. 
loOi  SIMULATION  PROGRAM  DESCRIPTIONS:   MILESTONE 
11.   SIMULATED  TRACKING  DATA  GENERATION  ROUTINE 
( SMCR ) . 

by  P.  T.  Kastaaa.  15  Bar  63,  29p.  TM  L73*  023  00 
Caatraet  Ari9  626  16*8 

Uaclasaified  report 

Descriptors:   •Prograaaiag  (Ceapaters), 
•Traekiag.  Slaalatiaa.  Satellite  aetaarks. 

A  pragraa  is  repartad  tkat  geaerates  realistic 
traekiag  data,  based  oa  pre-deteraiaed  orbital 
•aaditioa*  frea  a  Reset  Tape,  far  augacated 
traekiag  statioas.   Tkis  faras  tke  data  iato 
traekiag  aessages.  akick  are  tkea  arittea  on 
eitker  a  Bird  Buffer  or  BB-160*  Traasfer  Tape 
by  tbe  SIPSA  CSiaalated  lapat  Preparatiea  Systea 
far  Aagaeatatiaa)  pragraa.   It  is  alse  reported 
tbat  SISa  Hill  paack  traekiag  aessages  oa  paper 
far  tke  ladiaa  Oeeaa  Station.  (Autkor) 

30,  12 
ee  $1.60 


AB-i05  787     Di». 
(TISTP/JEA)  OTS  pri 


Systea  Derelopaeat  Carp.,  Santa  Moaica,  Calif. 
INFORMATION  FOR  COP  USERSi   NOTES  OF  COPII, 
by  8.  R.  Praett.   16  Apr  63,  12p.  TM892  006  00 
Coatract  AP19  628  16*8 

Uaclasaified  report 

Descriptors]   •Space  larvaillaace  systeas, 
•Satellite  aetaerks,  •Prog.aaaing  (Ceapaters). 

■agaetie  tapes,  Paackad  cards,  Inpat-oatpat 
devices.  Coapater  storage  devices.  Magnetic 
cores,  Coapater  logic. 

Rastrietioas  iapesad  apea  tke  asage  of  tke  COPII 
eaatrol  prograa  (MTCIl)  are  clarified  and  a  fea 

dabagging  teekaiqaes  are  receaaended.   (Aaikor) 


AD-*0  5  788     01 V.   30 
(TISTP/JP)  OTS  price  |1.10 

Systaa  Oavelopaent  Corp.,  Santa  Moaica.  Calif. 
160*  SIMULATION  PROGRAM  DESCRIPTIONS.   MILESTONE 
11.   OCTAL  DUMP  FOR  SIMULATION  AUGMENTATION 
■KSSAGES  (SOCT), 

by  J.  D.  Soloaoa.   15  Bar  63,  7p.  TM  L73*  020  00 
Coatract  AF19  628  16*8 

Uaclassifiad  rapart 

Descriptors:   •PrograsMiag  (Ceapaters),  •Olg- 
ital  ceapaters.  Satellite  aataorks.  Slaalatiaa. 

A  raatiae  is  givea  to  aatpat  aessages  wkick  kave 
beea  previaasly  geaerated  aad  recorded  on  aag- 
aetic  tape  by  tke  SIPSA  systea.  or  recorded  by 
tke  SIMSTN  prograa.   (Aatkor) 

AD-*05  850     Div.   30 
(TISTP/MFA)  OTS  price  $1.10 

Air  Force  Teckaical  Applicatiaas  Caatar, 

Maskiagtoa,  D.  C. 

A  DIGITAL  MAGNETIC  TAPE  FORMAT  FOR  VELA-UNIFORM. 

by  Bea  S.  Meltoa.  1  Apr  63.  8p. 

APTAC  IB  V063  1        Uaclassified  report 

Project  VELA-UNIFORM. 

Descriptorsi   •Prograaaiag  (Ceapateri/.  •Hag- 
aetic  tape,  Anal og-t o-d ig i t s 1  converters, 
Selsaegraphs,  Segueaces .  Data  storage  systeas. 
Digital  ceapaters,  Aaalog-d igi lal  ceapaters. 


31.    SHIPS  AND  MARINE 
EQUIPMENT 


AD-*05  558 
(TISTE/OHD) 


Dlv.   31.  7.  8 
OTS  price  $2.60 


ITT-Sarpreaaat  Mfg.  Ca. ,  Cllatoa,  Mass. 
DEVELOPMENT  AND  CONSTRUCTION  OF  WATERTIGHT 
CABLES  RG  11  A/U  RG  217/U  RG  2ia/U. 
lateria  evelepaeat  rapt.,  28  Jaa-25  Apr  63. 

25  Apr  63.  21p. 

Caatraet  N0bsr8757*,  ProJ .  SR008  80  303.  Task 

963* 

Unclassified  report 

Descriptors:   •Coaxial  cables.  Electric  aire. 
Electric  cables.  Electric  insalatloa,  Haaa- 
faetariag  aetkods,  Isocyanate  plastics. 
Syatketic  rabber,  Higk-pTeisare  researck. 
Electrical  properties.  Oeforaation, 
■oi  stareproof lag. 


Tke  aaia  objectives  are  a 
uatioa  -  Very  low  losses 
tbe  cables  as  ao«  fabrics 
Tke  staadards  set  ap  in  t 
tioa  kave  beea  aet,  bat  t 
aa  iaproveaeat  coald  be  a 
static  -  All  cables  kave 
0  leakage  over  tke  specif 
Ability  -  All  cables  kave 
abrasloa  as  set  ap  ia  MIL 
of  aargia.  (e)  All  cables 
taace  aad  lapedance  requi 


s  folloas 
kave  beea 
ted.  (b) 
ke  pertin 
kis  is  oa 
ttaiaed. 
gone  to  1 
led  tiae. 
passed  t 
C-915  wi 
kave  aet 
reaants. 


t   (a)  Attaa- 

ackieved  Hith 
Flexibility  - 
eat  speeifica- 
a  area  akere 
(e)  Hydro- 
000  PSI  witk 

(d)  Meckaaieal- 
kis  1000  cycles 
tk  a  great  deal 

tke  capael- 

(Aatkor) 


AD-*05  623     Div.   31 
(TISTE/CAM)  OTS  price  $2.60 

Ceatiaaatal  Carboa,  lac,  Clevelaad,  Okie. 
IMPACT  REDUCTION  METHOD  FOR  SIDE  LAUNCHING  PON- 


7« 


MISCELLANEOUS  ARTS  AND  SCIENCES  -  Division  32 


TOON  STRUCTURES  -  INFLATABLE  CUSHION. 

by  J.  T.  Stalcap.  22  Bar  63.  20p. 

ProJ.  TF015  11  322 

aCEL  TN*89  Uaclassifiad  rapf^t 


Descriptors:  'Floats,  "laflatabla  st 
Fiber  board,  Laadiag  lapaet,  Redaetio 
covery,  Storage,  Test  eqaipaaat.  Test 
Laaackiag. 


Mkaa  peat 
LST's.  tk 
ttractara 
sad  rep  la 
caskioa  w 
ssseablia 
pacts  and 
tare  aero 
fibre  boa 
tke  laves 
reusable 
■ere  foaa 
sadesirab 
ksadllag. 
pact  reda 


ooa  St 
a  blgk 
s  tkat 

ceaeat 
as  pre 
g  and 
appar 

redac 
rd  cus 
tigati 
iaflat 
d  to  b 
la  aad 

Use 
ctioa 


raeta 

lap  a 

rasa 

cost 

vloas 

attae 

eat  d 

ad  to 

kions 

oa  aa 

able 

a  las 

iapr 

of  tb 

i  s  ao 


res  are  side 
cts  caasa  daa 
Its  ia  excess 

s.   Aa  expead 
ly  dasigaed; 
kiag  it  aero 
aaage  to  tke 
acceptable  1 
For  reasoa 
s  eaatiaaed  i 
caskioa  aater 
s  effective, 
actical  for  r 
a  iaflatabla 
t  recoaaeaded 


laaaeh 
age  to 
ive  aa 
able  f 
proced 
develo 
pontoo 
evels 
s  of 
nto  tk 
ials. 
aad  ar 
easoas 
Baits 
.   (A 


ictares, 
L  Re- 

letkods. 


frea 
kke 

bteaaace 
Ibre  board 

res  for 
>ad.   la- 

itruc- 
•litb    tke 

oaoay 

^ase   of 
kese 
also 
f 

rior    ia- 
ikor) 


e : 


A0-*05   891  Div.       31 

(TISTE/CAM)    OTS   price   t*.60 


Netkerlaads    Skip   Model    Basin. 

RESEARCH   ON   THE    NOZZLE    *    SCREW    PROPELLER    (DUCTED 

PROPELLERS). 

Final    teckaical    rapt..    1    Jaa   61-31    Oct  |£U> 

31    Oct    62,    **p.    CTR535 

Coatract  DA91  591EUC16S9 

Uaclassifiad  repji^rt 

Descriptors:   •Propellers  (Mariae),  •Nossles. 
Model  tests,  Hydropkoaes,  Cavitatioa,  Cavita- 
tioa  aoise.  Ef  f  ect  iveaass  ,  Measareaea|tj.  Mater, 
Tables,  Screas. 


Researck  was  eeatiaaed  oa  tke  aotsle  * 
propeller.   Open  aater  tests  aad  cavit 
•ere  carried  oat  ia  order  to  iavestigat 
flaance  of  tke  propeller  load  at  tke  ti 
clearaace  betweea  blade  tip  aad  aoizle 
cieaey,  cavitatioa  aad  aoise.   (Aatkor) 


al 


4c  raw 
ion  tests 
tke  in- 
d  aad  tke 
da  effi- 


32.    MISCELLANEOUS  ARTS  AND 
SCIENCES 


AD-*0*    908  Div.       32      16,    10 

(TISTH/CCH)    OTS    price    $1.10 

Aerospace    Inferaatian   Div..    Maskiagt en  J ! D .    C. 
HYDROCARBON-OXIDIZING   AND    SULFATE-REDU<|NG   BAC- 
TERIA.     COMPILATION    OF    ABSTRACTS. 
10   May   63.    3p.    23 
AID   P63    59  Uaclasaified   re*brt 


Descriptars:      •Abstracts,    •Bacteria, 
Sulfur    ceapounds.    Hydrocarbons,    Jet 
fuels.     Inhibition,    Antibiotics,    Cent 
Decant aainatien,    Fael    tanks,    Oxidati 
reactiens.    Bacteria,    Abstracts. 


a 
0 


AD-*05  561      Div.   32,  30 
(TISTP/FEH)  OTS  price  $2.60 

RAND  Corp.,  Santa  Monica,  Calif. 

THE  POSITION  OF  PREPOSITIONAL  PHRASES 

RUSSIAN. 

by  Keaaetk  E.  Harper.   Hay  63.  17p. 

Coatract  AF*9  638  700 

RAND  RH3625PR  Uaclassified  re4brt 


Ifates, 
ine 

nation, 
redact  ion 


I 


Descriptors:   •lackiae  traaslatioa,  •Textbooks, 
Aataaatiea,  Ceapaters,  Magaetic  tape,  Auto- 
aatic.  Errars,  Probability,  Prograaaing  (Cea- 
paters). 

A  problea  freqaeatly  eacoaatered  ia  tke  aatoaatle 
parsiag  of  Russiaa  texts  is  tke  correct  strue- 
turiag  of  preposi tioaal  pkrases  in  sentences. 
Studies  of  text  saaples  indicate  tkat,  wkea  ether 
criteria  are  abseat,  tke  syatactic  governors  of 
prepositions  can  be  deteraiaed  aitk  a  higk  degree 
ef  accuracy  by  reference  to  the  relative  position 
aad  part-of-speeck  of  eleaeats  in  the  clausal 
envlreaaent.   (Autkor) 


AD-*05  565     Div.   32 
(TISTM/LMH)  OTS  price  $2.60 

RAND  Corp.,  Saata  Moaica.  Calif. 

SOVIET  PHILOSOPHY,  SCIENCE  AND  CYBERNETICS. 

by  F.  J.  Kriager.   Bay  63,  21p. 

Contract  AF*9  638  700 

RAND  RH3619  PR         Uaclassifiad  report 

Descriptors:   •Coaauaisa.  *Ecoaoalcs,  Theory, 
ladastrial  researck.  Sociology,  History.     , 


Marxi  s 
aal  ed 
tical 
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propo 
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at  it  d 
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tker  fa 
t  satis 
t  based 
s  aa  pr 
'classi 
t  logic 
ticisa 
aagiag. 


gy  is 
ts  of 
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ok  ,  an 
ke  evo 
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r  aad 

aad  c 
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leas  0 

es  of 

s  not 

oes  no 

a  sci 
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aad  re 

cts  de 

fy  aay 

on  ex 
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ally  0 

and  be 

(Aut 


founded  on 
two  parts: 
cal  aateri 
tk  a  tkeor 
d  a  aetkod 
lut ion  of 
tke  contln 
tke  dynnai 
oncept s. 

tkeory  of 
f  etkics, 
history  an 
a  science 
t  sntisfy 
ence:   (l  ) 
hat  it  be 
;  (3)  that 
adjastaeat 
aand  it. 

of  tkese 
per ience; 
ogaa  deriv 
f  Marx,  En 
rgani  sed 
lieves  its 
ber) 


a  do 
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alsa. 
7   of 
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tke 
aoas 
c  int 
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soc  i 
aestk 
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tke  t 

tkat 
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AD-*OS  566     Div.   32 
(TISTM/LMH)  OTS  price  $1.60 

Miaai  U..  Coral  Gables,  Fla. 

THE  INCENTIVE  VALUE  OF  SOCIAL  APPROVAL  AND 

BEHAVIOR  IN  SMALL  GROUPS, 

by  Mickael  B.  Lupfer  and  Jokn  R.  McDavid. 

Apr  63.  8p.  TR* 

Coatract  Nobr8*022 

Uaclassified  report 

Descriptors:   •Personnel  aanageaent.  Sociology, 
Mativatioe,  Eaotions,  Behavior,  Effectiveness. 
Sex,  Stiaulation,  Reactions  (Psychology). 

Ia  arder  to  explore  tke  relatioaskip  between 
approval-seeking  aotivatioa  aad  individual 
patteras  of  bekavior  ia  saall  groups,  a  aeasure 
ef  tke  iacentive  value  of  iaterpersonal  approval 
aad  disapproval  for  an  individunl  was  correlated 
witk  observatioas  ef  behavior  ia  four-aaa  discus- 
sion groups.   Interaction  Process  Analysis  was 
eaployed  ia  categorizing  observed  behavior  as  (A) 
positive  social-eaot ional  acts,  (B)  inforaatioa- 
giviag,  (C)  i af oraat ion-seeki ng,  or  (D)  negative 


79 


Division  33  -  TRANSFORTATK>N 


■•clal-«a«t 
tl«a  was  f 
eat«f«r]r  af 
tlaa*')  ban 
■Itk-iafarB 
lafaraatlaa 
■alas.  Far 
■ai  earrala 
taadaaey  ta 
ta  ^aasiva 
activity. 


laaal  acta.   Appraval-saekiag  aativa- 
aad  ta  ba  aaralatad  ta  aitkar 

saeial-aaatiaaal  ( • •■aiataaaaca  faac- 
aviar,  bat  wa*  earrelatad  aagativaljr 
atiaa-fiviaf  aad  paaitivaly  Nitk 
-saakiar  t»*    faaala*.  tbaagk  aat  far 

faHalai.  appraval-saakiag  aotivatiaa 
tad  aagativaly  «itk  aa  iadax  af 

ba  actlva  aad  diractiag.  at  appaaad 
aad  •abalsaiva.  ia  taak-ralatad 
(Aatkar) 


A»-i05  689     DiT.   32 
(TISTM/LMH)  OTS  priea  |2.60 

■AND  Corp.,  Santa  loalea,  Calif. 

AN  APPBOACH  TO  THE  STUDY  OF  A  DEVELOPING  ECONONY 

BY  OPEBATIONAL  GAMING. 

by  Olaf  Halaar  aad  E.  S.  Qaada.  Mar  63,  23p. 

P2718  ^ 

Daelaatifiad  raport 

Papar  was  prapared  for  tke  Syapotiaa  oa  tka 
Poitibilitlas  of  Oparatioat  Basaarck  ia  Oavalop- 
lag  Coaatria*.  Jaaa  26-28,  1963.  Paris. 

Oaseriptersi   •Oparatioas  rasearck.  'Gaaa 
tkaory.  Eeaaoales.  Uaitad  Statas  govaraaaat. 
Factor  aaalysis,  Siavlatioa. 

Tka  possibla  asa  of  oparatioaal  gaaiag,  or  siaa- 
latioa  iavelriag  kaaaa  playars.  to  axaaiaa  aa 
acoaaay  as  a  wkola  is  ceasidarad.   It  is  balieTed 
tkat  tkis  oparatioas  rasaarck  tackaiqaa  eoald  ba- 
caaa  aa  axtraaaly  ascfal  tool  for  tka  stady  of  a 


davalopiag  acoaoay.   Ia  tka  prasaat  stata  of  tka 
art  it  is  aot  goiag  to  provide,  tritk  coafidaaca. 
diract  racoaaaadatioas  oa  vkat  to  do  about  aat- 
tars  of  aatioaal  policy.   Batkar  it  is  aa  aduca- 
tioaal  davica.  providiag  botk  idaas  aad  iasigbts, 
Hsaful  for  tka  gaaaratioa  aad  praliaiaary  eaapar- 
isoa  of  altaraativa  acoaoaic  policias.   (Aatkar) 
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Jorgensen.    Rept.  on  OPERATION  SEDAN,..  1  Nov  62, 
27p.  7  refs. 


BNL-6643      OTS  $1.60 


Brookhaven  National  Lab.,  Upton,  N.  Y. 
THE  DIAGNOSIS.  TREATMENT.  AND  PROGNOSIS  OF 
HUMANRADIATION  INJURY  FROM  WH(j)LE  BODY 

on  Contract 


EXPOSURE,  by  Eugene  P.  Cronkite.   Rept 
AT(30-2)GEN-16.   [1962)  15p. 


PNE-228P      OTS   $1.00 

California  U. ,   Los  Angeles.  School  of  Medicine. 
CLOSE-IN  EFFECTS  OF  AN  UNDERGROUND 
NUCLEAR  DETONATION  ON  VEGETATION.    1.  IM- 
MEDIATE EFFECTS  OF  CRATERING,  THROW-OUT 
AND  BLAST,  by  W.  E.  Martin.   Rept.  on 
1  May  63,  45p.  3  refs. 


UCLA-509      OTS   $5.60 


Proj.  SEDAN. 


California  U. ,  Los  Angeles.  School  of  Medicine. 
WHY  RADIOISOTOPES  IN  THE  DIAGNOS  $  OF  RENAL 
HYPERTENSION,  by  George  V.  Taplin.   R^t.  on  Con- 
tract AT(04-1)GEN- 12.   Nov  62.  56p. 


TID- 17580      OTS  $4.60 

Connecticut.  U. .  Storrs. 
COMPARATIVE  STUDIES  OF  THE  EFFE(t:TS  OF  X- 
RADIATION  ON  PROTOZOA  AND  MAMK^  ALS.  by 
Jay  S.  Roth.  Progress  rept.   I  Dec  6l-l  N^V  62,  on 
Contract  AT(30- 1)2737.    48p. 


HW-30340      GTS  $1.60 


Hanford  Atomic  Produas  Operation,  Richland,  Wash. 
EFFECT  OF  BODY  DISTRIBUTION  AND  RETENTICW 
OF  TRITIUM  ON  THE  HAZARD  OF  EXPOSURE  TO 


TRITIUM  OXira;,  by  Roy  C.  Thompson 
Contraa  W3l-109-eng-62.    1  Jan  54,  19p. 

TID- 17892      OTS   $3.60 


lept.  on 
^  refs. 


Michigan  State  U. ,  East  Lansing. 
COMPARISON  OF  EMISSION  FROM  EXCEED 
STATES  PRODUCED  IN  PROTEINS  AND  'AMINO 
ACIDS  BY  ULTRAVIOLET  LIGHT  AND  IONIZING 
RADIATION,  by  Leroy  Augenstein.  James  (barter 
and  others.    Rept.  on  Contract  AT(ll-I)lli5.  (1963) 
34p. 

ORO-587(VoL  D  OTS  $2. 75 


Tennessee  Valley  Authority,  Norris. 
AN  ECOLOaCAL  SURVEY  OF  WHITE 
1950-1953,  by  Louis  A.  Krumholz.   Rept. 
AT  (40-1)221.    Feb  54,  163p.   15  refs. 


0\K 


CREEK, 
3n  Contract 


ORO-587  (Vol.  n)  OTS  $2. 75 

Tennessee  Valley  Authority,  Norris. 
AN  ECOLOGICAL  SURVEY  OF  THE  LIMNOLOGY 
OF  WHITE  OAK  CREEK  AND  LAKE,   by  Louis  A. 
Krumholz.    Rept.  on  Contract  AT(40-l)22l.  Feb  54, 
180p.  % 


ORO-587(VoI.  IID      OTS   $3.00 

Tennessee  Valley  Authority.  Norris. 
AN  ECOLOGICAL  SURVEY  OF  THE  VERTEBRATE 
FAUNA  OF  WHITE  OAK  LAKE  AND  ENVIRONS. 
Rept.  on  Contract  AT(40- 1)221.    Feb  54,   2D9p.  34  refs. 


TID- 17424      OTS      $1.10 

Worcester  Foundation  for  Experimental  Biology, 

Shrewsbury,  Mass. 
DIFFERENTIAL  EXTRACTION  OF  LYMPHOCYTIC 
AND  RETICULUM  CELL  FRACTIONS  FROM 
THYMUS,  by  Ailene  Herranen  and  Willa  K. 
Brunkhorst.   Rept.  on  Contract  AT( 30- 1)2565  and  PHS 
Grant  C-3806.    8p. 


TID- 17425      OTS  $1.60 

Worcester  Foundation  for  Experimental  Biology, 

Shrewsbury,  Mass. 
EFFECT  OF  IRRADIATION  AND  CORTISOL  ON 
THYMUS  FRACTIONS,  by  Ailene  Herranen  and 
Willa  K.  Brunkhorst.   Rept.  on  Contraa  AT(30- 1)2565. 
1960.  lip. 


TID- 17426      OTS      $1.10 

Worcester  Foundation  for  Experimental  Biology, 

Shrewsbury,  Mass. 
EFFECT  OF  X-IRRADIATION  ON  AMINO  ACID 
INCORPORATI(»I  INTO  THYMUS  CELL  FRACT'IONS. 
by  Ailene  Herranen.   Rept.  on  Contraa  AT( 30- 1)2565. 
1961,  9p. 


TID- 17427      OTS     $1.10 

Worcester  Foundation  for  Experimental  Biology, 

Shrewsbury,  Mass. 
A  STUDY  OF  THE  EFFECT  OF  IONIZING  RADIA- 
TION ON  LYMPHATIC  TISSUE,  by  Ailene  Herranen 
Progress  rept.  1  May  60-15  Nov  62,  on  Contraa 
AT(30- 1)1934.   8p. 


CHEMISTRY 


IDO-I1221    OTS   $1.50 

Esso  Research  and  Engineering  Co. ,  Linden,  N.  J 
ORGANIC  COOLANT  TECHNOLOGY,  by  J.  F;  Black. 
M.  E.  Conn,  and  P.  R.  Geissler.    Semi-annual  prog- 
ress rept.  no.  1,  May-Oct  62,  on  Contract 
AT(10-1)1124.  14  Dec  62.  56p.    7  refs.  NASA 
N63-16363. 
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UCRL-10W7    OTSIiSO 

Lawrence  Radiation  Lab. ,  U.  of  California,  Berkeley. 
FORMATION  OF   ENERGETIC  FRAGMENT  IONS  BY 
BOMBARCMVIENT  OF  ORGANIC  MOLECULES  WITH 
SLOW  ELECTRONS,  by  John  A.  Olmsted.    Doctoral 
thesis.    Rept.  on  Contract  W7405-eng-48.    18  Feb  63, 
I32pt  53ref8.   NASA  N63-i6503. 


Analytical  Ch«mistry 

HW-687I7      GTS  $1.10 

Hanfcrd  Atomic  Products  Operation.  Richland,  Wish. 
A  SCHEME  OF  ANALYSES  FOR   IX)W- LEVEL 
CHLORIDES,    SULFATES,   CARBONATES,    AND 
PROBABLY  OTHER  ANIONS  BY   LIGHT  SCATTERING. 
byR.  W.  Pitman.   Rept.  on  Contract  AT( 45- 1)1350. 
2  Mar  61,  5p. 

TID-17589      OTS   $1.10 

New  York  State  Coll.  of  Forestry,  Syracuse  U. 
RATES  OF  HYDROGEN  ABSTRACTION  FROM  VARI- 
OUS SUBSTRATES  BY  FREE  RADICALS,  by 
John  A.  Meyer.   Progress  rept.  30  Nov  61-30  Nov  62, 
on  Contract  AT(30- 1)27 18.    5p. 


NASA  N63- 15954 


OTS  $0.75 


SCTM-14-62(14) 


OTS  $2.60 


Ssndia  Corp. ,  Albuquerque,  N.  Mex. 
MASS  SPBCTROGRAPHIC  ANALYSIS  FOR  HELRJM-4 
IN  A  COMPLEX  GAS  MIXTURE,  by  J.  W.  Guthrie. 
Rept.  on  Contract  At(29- 1)789.   Apr  62,  27p. 


Physical  Chemistry 


NASA  N63-13785  OTS  $5.60 

General  Ate  nic  Div. ,  General  Dynamics  Corp. , 

San  Diego,  Calif. 
INVESTIGATIONS  OF  CARBIDES  AS  CATHODES  FOR 
THERMIONIC  SPACE  REACTORS,   by  A.  F.  Weinberg, 
R.  G.  Hudson  and  others.   Quarterly  progress  rept. 
on  Contract  NAS5-1253.   [1962]  54p.  7  rrfs.  GA-2670. 

UCRL-10702     OTS  $1.00 

Lawrence  Radiation  Lab. ,  U.  of  California,  Berkeley 
THE  ACTIVATION  ENERGY  FOR  THE  SUK-IMATION 
OF  GALLIUM  NTTRIE*,  byZuhair  A.  Munlr.  Thesis. 
Rept.  on   Contract  W7406-eng-48.   14  Mar  63,  48p. 
37  x«f8.  NASA  N63- 16504. 

UCRL-7238      OTS  $2.25 

Lawrence  Radiatioo  Lab. .  U.  at  California,  Livermore 
ABSORFHON  SPECTRA  OF  VARIOUS  METALLIC 
HAUDES  AND  OXIE«S,  ELEMENTAL  CARBON,  AND 
THE  INERT  GASES:  A  BIBUOGRAPHY,  comp.  by 
JeanE.  SenUn  and  M    Temple  Mi lllken.   Rept.  on 
Contraa  W7406-eng-48.    1  Feb  63.  lOOp.  800  refs. 
NASA  N63- 16144. 


Lewis  Research  Center,  National  Aeronautics  and 
Space  Administration,  Cleveland,  Ohio. 
THE  YIELD  OF  NITRIC  OXIDE  FROM  PREMIXEO 
FLAMES  OF  HYDROGEN  AND  HYDROCARBONS 
WITH  NITROUS  OXIDE,  by  Bunon  D.  Fme  and  Albert 
Evans.  May  63,  22p.  14  refs.  Technical  note  D-1736. 

LADC-5576      OTS  $3.60 

Loe  Alamos  Scientific  Lab. ,  N    Mex. 
MC^JTE-CARLO  CALCULATIONS,   in.   A  GENERAL 
STUDY  OF  BIMOUECULAR  EXCHANGE  REACTIONS, 
by  Normand  C.  Blais  and  Don  L.  Bunker.   Repi.  on 
Contract  W-7405-eng-36.    [l%2l  32p. 


TID- 17544      OTS    $7.60 

Milan  U.  (Italy). 
ENERGETICS  TRANSFER  IN  THE  PHOTODYNAMIC 
REACTION,  by  Leonida  Santamarla.   Annual  progress 
rept.  on  Contract  AT(30- 1)27 34.   Nov  62.  73p. 


TID-17414      OTS   $12.00 

Oak  Ridge  National  Lab. ,  Tenn. 
A  STUDY  OF  HYDROLYTIC  POLYMERIZATION  OF 
LEAD(ID  IN  AQUEOUS  PERCHLORATE  MEDIA  BY 
ULTRACENTRIFUGATION  AND  X-RAY  DIFFRAC- 
TION, by  Orland  Edwin  Esval.    1%2,   I66p. 


FB  163  241  Available  on  loan  from  OTS 

Ohio  State  U.  Research  Foundation,  Columbus. 
THERMODYNAMIC  PROPERTIES  OF  THE  SOMUM 
OXIDE- BORIC  OXIDE  SYSTEM,   by  G.  Grenler  and 
D.  White.   Technical  research  phase  rept.  on  Sti>- 
contract  to  Contract  NOa8-52-1023-c.  28  Oct  55,  I2p. 
8  refs.  Rept.  no.  MCC- 1023- TR- 183;  AD- 140  304. 

DESCRIPTORS:  •Sodium  compounds,  ♦Boron  compounds, 
•Oxides,  •Borates,  Thermodynamics,  Thermochemistry 
Heat  of  solution.  Heat  of  reaction.  Heat  of  formation. 

From  the  heats  of  solution  determined  experimentally 
by  Shartsis  and  Ca{^  for  pure  boric  oxide  and 
varying  mixtures  of  sodium  borates,  one  of  which  cor- 
responded to  the  composition  of  the  pure  sodium  tetra- 
borate, Na20. 2B2O3,  heats  of  solution  of  the  other 
stable  crystalline  borates,  sodium  metaborate,  sodium 
hexaix)rate,  and  sodium  octaborate,  were  calculated  on 
the  assumption  that  the  measured  heats  of  solution  of 
intermediate  mixtures  of  two  stable  compounds  are 
directly  proportional  to  the  amount  of  each  compound 
present.  Heats  of  reaction  of  oxide  components  to  form 
crystalline  borates  were  calculated  from  the  difference 
between  the  heat  of  solution  of  the  crystalline  borate 
and  that  of  the  two  pure  components,  sodium  oxide 
and  boric  oxide.   The  heat  of  formation  of  the  crysal- 
line  borates  were  obtained  by  adding  the  respective 
heat  of  reaction  to  the  heat  of  formation  of  the  two 
con^x>ncnt  oxides.   (Author) 
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NASA  N63- 13646  OTS  $5.60 


Southern  Research  Inst. ,  Birmingham,  Ala. 
A  STUDY  OF  POLYMERS  CONTAINING  SIUCON- 
NITROGEN  BONDS,   by  Robert  E.  Burks,,  Jr.  and 
Thomas  W.  Ray.   Quarterly  progress  repi;  no.  19, 
4  May-3  Aug  62,  and  Semiannual  materials  rept. 
4  Feb-3  Aug  62,  on  Contract  NAS8- 1510.   15  Aug  62, 
58p.  12  refs.  5460- 1259-XIX. 


NASA  N63- 13647  OTS  $2.60 

Southern  Research  Inst. ,  Birmingham, 
A  STUDY  OF  POLYMERS  CONTAINING 
NITROGEN  BONDS,   by  Robert  E.  Burks, 
TTiomas  W.  Ray.   Progress  rept.  no.  20, 
on  Contract  NAS8- 1510.   14  Sep  62.  26p. 
5500-1259-XX.  ^ 


NASA  N63- 13648  OTS  $2.60 


Southern  Research  Inst. ,  Birmingham,  Ala. 
A  STUDY  OF  POLYMERS  CONTAINING 
NITROGEN  BONDS,   by  Roben  E.  Burks, 
Thomas  W.  Ray.  Progress  rept.  no.  21, 
on  Contract  NAS8-1510.   15  Oct  62.  21d 
5558- 1259 -XXI. 


ila. 

5IUC0N- 
Jr.  and 

Aug- 3  Sep  62, 
6  refs. 


iUCON- 
Jr.  and 

Sep- 3  Oct  62, 
refs. 


TID-17638      OTS   $1.60 

Stairford  Research  Inst. ,  Menlo  Park,  ci(if . 
HIGH  TE.MPERATURE  OXIDATION  AND  NITRIDA- 
TION  OF  NIOBIUM  IN  ULTRAHIGH  VACUUM, 
R.  A.  Pasternak.   Quarterly  rept.  no.  II,  ^ 
I  Sep-30  Nov  62,  on  Contract  AT(04-3)ll5i    13  Dec  62. 
17p.   SRI  Proj.  PAU-4151. 


EARTH  SCIENCES 

TEI-830      OTS  $3.60 

Geological  Survey.  Washington,  D.  C. 
X-RAY  CRYSTALLOGRAPHIC  DATA  FOL 
by  Richard  A.  Robie,  Philip  M.  Bethke  anc 
Feb  63.  39p.  183  refs. 

NASA  N63-14714      OTS   $075 


Goddard  Space  Flight  Center,  National  Abrooautica 
and  Space  Administratioo,  Greenbelt,  Md 
THE  ARTIFIQAL  RADIATION  BELT  MADE 
JULY  9,  1962,  by  Wilmot  N.  Hess.   Apr  6a 
5  refs.  Tech.  note  D-1687. 


MINERALS, 
others. 


ON 
19p. 


NASA  N63-17141      OTS    $0.50 

Goddard  Space  Flight  Center.  National  Atffonautics 
and  Space  Administration.  Greenbelt,  Md* 
THE  MAGNETIC  FIELD  OF  THE  RADIAPION  BELTS, 
by  Syun-IchiAkasofu  and  Joseph  C.  Cain.    Jkine  63,  IOd 
5  refs.   NASA  TN  D-1762.  ^ 


FB  163  056      OTS  $10. 10 

Sedimentological  Research  Lab. ,  Florida  State  U. , 

Tallahassee. 
THE  DKTRIBUTION  OF  FORAMINIFERA  OFF 
PARTS  OF  THE  ANTARCTIC  COAST,  by 
W.  M.  McKnight,  Jr.  [1962]  125p.  79  refs. 

DESCRIPTORS:  *Foraminifera,  •Protozoa,  •Antarctic 
regions.  Distribution,  Marine  biology.  Temperature, 
Salinity,  Geography,  •Ocean  currents,  ♦Sedimenta- 
tion, •Taxonomy,  •Paleoecology 

This  study  deals  with  the  Foraminifera  found  in 
twenty-eight  cores  collected  from  marine  waters 
around  Antarctica.    One  hundred  thirty-three  species 
of  Foraminifera  were  identified  and  eighteen  additional 
species  given  letter  designations.   The  species  in- 
cluded sixty -seven  genera,  many  of  which  are  con- 
firmed to  the  Antarctic  area.   Twenty  species  were 
tested  statistically  in  an  effort  to  ascertain  tfieir 
dependency  on  mean  grain  size,  sorting  of  the  sedi- 
ment, water  depth  and  organic  carbon.   There  were 
more  species  that  tested  significant  to  the  standard 
deviation  than  any  other  parameter  tested.   The  author 
interprets  this  as  a  dependency  on  current -supplied 
nutrients.    Water  depth  seems  to  have  bttle  effea  upon 
those  species  tested.  (Author) 

NASA  N63- 15311      OTS   $5.60 

Space  Technology  Labs. ,  Inc. ,  Redondo  Beach.  Calif. 
OBSERVATIONS  OF  LOW-FREQUENCY  HYDRO- 
MAGNETIC  WAVES  IN  THE  DISTANT  GEOMAG- 
NETIC FIELD:  EXPLORER  VI,  by  Darrell  L.  Judge 
and  Paul  J.  Coleman,  Jr.    3  July  62,  57p.   46  refsT 


Climatology  and  Meteorology 
HW -75445     OTS  $0.75 

Hanford  Atomic  Products  Operation,  Richland,  Wash 
FREQUENCY  ANALYSIS  OF  SOME  CLIMATOLOGICAL 
EXTREMES  AT  HANFORD,    by  O.  E.  Jenne.    Rept.  on 
Contract  AT(45-1)1350.    17  May  63,  37p.  3  refs. 
NASA  N63- 16534. 

NASA  N63-15692  OTS  $1.00 

Marshall  Space  Flight  Center.  National  Aeronautics 
and  Space  Administration,  Huntsville,  Ala 
AN  EVALUATION  OF  DETAIL  WIND  DATA  AS 
MEASJRED  BY  THE  FPS- 16  RADAR/SPHERICAL 
BALLOON  TECHNIQUE,  by  James  R.  Scoggins  . 
May  63.  34p.  4  refs.  Technical  note  D-1572. 

SCTM- 260-62(72)  OTS  $5.60 

Sandia  Corp. ,  Albuquerque,  N.  Mex. 
CLIMATOLOGICAL  STLTDY  -  QIRISTMAS  ISLAND, 
by  Robert  F.  Gentzler.    Nov  62,  57p. 
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Geodesy 


TEI-827      OTS  >6.60 

Geological  Survey,  Washington,  D.  C. 
GRAVITY  SURVEY  OF  THE  NEVADA  TEST  SITE 
AND  VICINITY,  NYE,  LINCOLN,  AND  CLARK 
COUNTIES,  NEVADA,  by  D.  L.  Healey  and 
C.  H.  Miller.   Interim  rept.  Nov  62,  66p. 


NASA  N63-16429      OTS  $a  50 

Goddard  Space  Flight  Center.  National  Aeronautics 
and  Space  Administration,  Greenbelt,  Md. 
A  REVIEW  OF  GEODFnC  PARAMETERS,  by 
William  M.  Kaula.  May  63,  lip.  28  refs.  Technical 
note  D-1847. 


NASA  N63- 16994      OTS    $0.75 

Goddtard  Space  Flight  Center,  National  Aeronautics 
and  Space  Administration,  Greenbelt,  Md. 
TESSERAL  HARMONICS  OF  THE  GRAVITATIONAL 
FIELD  AND  GEODETIC  DATUM  SHIFTS  DERIVED 
FROM  CAMERA  OBSERVATIONS  OF  SATELLTTES.  by 
William  M.  Kaula.   Junr  63,  20p.  28  refs. 
NASA  TND- 1848. 


Geology 

RME-4538      OTS  $1.25 

Atomic  Energy  Commission.   Div.  of  Raw  Materials, 

Washington,  D.  C. 
RECONNAISSANCE  FOR  URANIUM.  IN  THE  CUZCO- 
ANTA  AREA,   DEPARTMENT  OF  CUZCO,  PERU,   by 
John  W.  Gabelman  and  Victor  Jc«-dan  O.   Mar  59,  40p. 
19  refs.   Prepared  in  cooperation  with  Junta  de 
Control  de  Energia  Atomica,  Lima  (Peri^. 

RME-4580  OTS  $1.25 

Atomic  Energy  Commission.  Div.  of  Raw  Materials, 

Washington,  D.  C. 
RECONNAISSANCE  OF  SOUTHERN  PERU,   by  John  W. 
Gabelman.   Nov  61,  51p.  22  refs. 

TEl-825       OTS  $1.60 

Geological  Sorvey,  Washington,  D.  C. 
GEOLOGIC  MAP  OF  THE  PLUTCWIUM  VALLEY 
QUADRANGLE,    NYE  AND  LINCOLN  COUNTIES, 
NEVADA,  by  E.  N.  Hlnrichs  and  E.  J.  McKay. 
Nov  62.  ISp. 

TEI-824       OTS  $1.  60 

Geological  Survey,  Washington,  D.  C. 
PRELIMINARY  GEOLOGIC  MAP  OF  THE  YUCCA 
FLAT  QUADRANGLE,  NYE  COUNTY,    NEVADA, 
by  E.  J.  McKay.    Nov  62,  15p. 


RME-140      OTS  $0.50 

Grand  Junaion  Operations  Office,  Colo. 
HYDROGEOCHEMICAL  RECONNAISSANCE  FOR 
URANIUM  IN  THE  STANLEY  AREA,  SOUTH- 
CENTRAL  IDAHO,  by  Charles  T.  Illsley.    July  61, 
2lp.  6  refs. 


HW-SA-2851       OTS  $1.60 

Hanford  Atomic  Products  Operation,  Richland,  Wash. 
TOUCHET  CLASTIC  DIKES  IN  THE  RINGOLD 
FORMATION,   by  D.  J.  Brown  and  R.  E.  Brown.    Repc 
on  Contract  AT(45-1)1350,  3  Dec  62,  Up. 


NASA  N63- 15726      OTS      $1.60 
Jet  Propulsion  Lab.,  Calif.  Inst,  of  Tech., 

pa  pa(jpT|a 

PRIMmVE  LEAD  FROM  IRON  METEORITES,  by 
Royal  R.  MarshaU  and  Jurg  Feitknecht.   Rept.  on 
NASA  Contraa  NAS7-100.   4  Feb  63,  20p.  21  refs. 
Technical  rept.  no.  32-371. 


NASA  N63-14203      OTS     $1.60 
Jet  Propulsion  Lab. ,  Calif.  Inst,  o*  Tech. , 

po  QaHf>ria 

SOME  MICROSTRUCrURES  OF  COMPLEX 
MORPHOLOGY  OBSERVED  IN  PREPARATIONS  OF 
CARBONACEOUS  CHONDRITES  MADE  UNDER 
STERILE  CONDITIONS,  by  Gregg  Manrukunian  and 
Michael  H.  Briggs     (1962J  18p.  22  refs. 


Oceanography 

NYO-8103      OTS      $1.10 

Chesapeake  Bay  Inst. ,  Johns  Hopkins  U. , 

Annapolis,  Md. 
PROGRESS  REPORT  (ON  RESEARCH).   Rept.  on 
Contraas  AT(30-1)1477  and  AT(30-1>3109.   7  Jan  63, 
7p. 

TID-16991       OTS  $4.60 

Lamont  Geological  Observatory,  Columbia  U. , 

Palisades    N.  Y. 
MIXING,   DIFFUSION  AND  CIRCULATION  RATES  IN 
OCEAN  WATERS.    Progress  rept.  Oct  62,  on  Contract 
AT(30^)2663.  47p. 

AD- 299  250      OTS  $8. 60 

Texas  A.  and  M.  Coll. .  College  Sution. 
STATUS  OF   ENVIRONMENTAL  RESEARCH  OFF 
PANAMA  CITY,  FLORIDA,  by  Roy  D.  Gaul.    Rept.  on 
Contract  Nonr- 21 19(4).    25  Jan  63,  91p.  30  refs. 
Reference  63- ZT. 

DESCRIPTORS:  Climatology,  *Oceanology,    Oceano- 
graphic  data,  Tides,  Oceanographic  equipment.   'Data 
processing  systems,  •Ocean  currents,  ♦Ocean  waves. 
Transducers,  Power  sillies.  Telemeter  systems, 
•Recording  systems,  •Fouling,  Heat,  Oceanographic 
vessels.  Ecology,  Fishes. 
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Physics  of  the  Atmosphere 


TID-17592    OTS  $1.60 


General  Mills,  Inc. ,  Minneapolis,  Minn. 
CALIBRATICW  OF  THE  PR -2  HKH-ALTITUDE  AIR 
FLOWMETER.    Rept.  on  Contract  AT(ll-l)40l. 
25  Oct  62,  I5p.    Rept.  na  2347. 


NASA  N63-17119     OTS  $0.  50 

Goddard  Space  Flight  Center,  National  Aejinautics 
and  Space  Administration,  Greenbelt,  Md.  i 
SATELLITE  OBSERVATIONS  OF  THE  EQUATORIAL 
IONOSPHERE,  byL.  J.  BlunUe.   June  63,  111  16  refs. 
NASA  TN  D-1756. 

NASA  N63- 15086      OTS  $4. 60 

Iowa  State  U. ,  Iowa  City. 
CHANGES  IN  THE  STRUCTURE  OF  THE  OUTER 
RAIXATION  ZONE  ASSOCIATED  WITH  THE  MAG- 
NETIC STORM  OF  SEPTEMBER  30,   1961,  |^y 
W.  G.  V.  Rosser.  Repu  on  Grant  NsG-233-t*2.  [19631 
49p.  22  refs.  SUI-63-7. 


NASA  N63- 15346      OTS  $3.00 

MarshaU  Space  FUght  Center,  National  Aafonautlcs 
and  Space  Administration,  Huntsville,  Alall 
CROSS  SECTIONS  OF  TEMPERATURE.    PRESSURE 
AND  DENSITY  NEAR  THE  80TH  MERIDIAN  WESt' 
by  Orvel  E.  Smith  and  William  M.  McMurn^y.    May  63, 
159p.  21  refs.   Technical  note  D-1641. 


NASA  N63- 13959      OTS     $1.60 

Minnesota  U.  School  at  Physics,  Minneapolis. 
BALLOON  FLIGHT  RECORD  STATUS  REPORT  AS 
OF  31  DECEMBER   1961.  by  John  R.  Wincker. 
Feb  62,  Up. 


ENGINEERING 

PNE-217P     OTS  $1.50 

Boeing  Co. ,  Seattle.  Wash. 
EJECTA  STUDIES,  by  W.  A.  Roberts  and 
Carlson.   Rept.  onProj.  SEDAN.   Oct  62. 


H,  H. 
60). 


PNE-204F      OTS   $0.50 


Bureau  of  Mines,  Oakland,  Calif. 
STRUCTURAL  SURVEY  OF  PRIVATE  MINtNG 
OPERATIONS.   Rept.  onProj.  SEDAN.    1961,  (Pre- 
pared in  cooperation  with  Nevada  Operationi  Office, 
Atomic  Energy  Commission).    17  Apr  63,  l|t>. 


PNE-233F      OTS   $0.50 

Edgerton.  Germeshausen  and  Grier.  Inc.,  Boston, 
Mass. 

TIMING  AND  FIRING,  byElleryM.  Matthews  and 
Bernard  F.  Murphy.   Rept.  on  ProJ.  SEDAN.   Mar  63. 
EG4G-L-581.   (Prepared  in  cooperation  with  Edgerton, 
Germeshausen  and  Grier,  Inc..  Las  Vegas,  Nev.  and 
Edgerton.  Germeshausen  and  Grier,  Inc.,  Santa 
Barbara,  Calif.).  .    Up. 


NASA  N63- 15057       OTS  $9.60 

General  DynanrUcs/Fort  Wortfi,  Tex. 
INVESTIGATION  OP  COMBINED  EFFECTS  OF 
RADIATIC»J  AND  VACUUM  ON  ENONEERING 
MATERIALS,  by  E.  E.  Kerlin  and  E.  T.  Smidi. 
Quarterly  progress  rept.  no.  2,  9  Feb-8  May  62, 
on  Contract  NAS8-2450.    4  June  62,  ll6p.  43  refs. 
FZK-147. 


NASA  N63- 15349      OTS    $7.60 

General  Dynamics/Fon  W(Ath,  Tex. 
INVESTIGATION  OF  COMBINED  EFFECTS  OF 
RADIATION  AND  VACUUM  AND  OF  RADIATION 
AND  CRYOGENIC  TEMPERATURES  ON  ENGINEER- 
ING MATERIALS.  byE.  E.  Kerlin  and  E.  T.  Smith. 
Quarterly  progress  rept.  no.  3,  9  May-3I  July  62.  on 
NASA  Contraa  NAS8-2450.    15  Aug  62,  78p.  18  refs. 
FZK-152. 


GEAP-4086    OTS  $2. 60 

General  Electric  Co. ,  San  Jose.  Calif. 
TWO-PHASE  PRESSURE  LOSSES,  by  E.  Janssen  and 
J.  A.  Kervlnen.  Quarterly  progress  repc  no.  2, 
12  May  -  12  Aug  62,  on  Contract  AT«)4-3)189. 
12  Sept  62,  23p. 


NASA  N63- 15695  OTS  $1.50 

Lewis  Research  Center,  National  Aeronautics  and 

^?ace  Administration,  Cleveland,  Ohio. 
DESIGN  AND  OPERATIONAL  PERFORMANCE  OF  A 
1 50- KILOWATT  SODIUM  FLASH -VAPORIZATION 
FAQUTY,  by  Landon  R.  Nichols,  Charles  H.  Winzig 
and  others.   May  63,  52p.  5  refs.  Technical 
note  D-I661. 

TID-17434   OTS  $7.60 

New  Mexico  U. ,  Engineering  Experiment  Station, 

Albuquerque. 
THERMAL  SHOCK  ANALYSIS:  ANALYTICAL  SOLU- 
TION FOR  THERMAL  SHOCK  ON  THINWALLED 
CYLINDER.    EXPERIMENTAL  INVESTIGATION 
SETUP,  by  F.  D.  Ju  and  R.  C.  Dove,  Technical 
Report  ME-1  oo  Contract  AT( 29- 1)789.   July  60,  77p. 
SCDC-2935.  1    J      '      v 

PNE-200F      OTS  $2.00 

Off-Site  Radiological  Safety  Organization,  Public 

Health  Service,  Las  Vegas,  Nev. 
FINAL  OFF-SITE  REPORT  OF  THE  PROJECT  SEDAN 
EVENT,  JULY  6,  1962.    12  Dec  62,  91p. 
NASA  N63- 16270. 
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PNE-203P     OTS  $1.50 

Reynolds  Electrical  and  Engineeriiig  Co. ,  Inc. , 

Mercury,  Nev. 
THE  SEDAN  EVENT.  On-Site  Radiological  Safety 
rept.  Repi.  on  Coocraa  AT(29-2)162.  23  Oa  62, 
64p. 


SCR-652     OTS  $2. 50 

SandUOoxp.,  Albuquerque,  N.  Mex. 
CONFERENCE  ON  CLEAN  ROOM  SPECIFICATIONS, 
HELD  AT  SANDIA  LABORATORY.  APRIL  9-10^  1963. 
Rept.  on  Contract  AT(29-1)789.  May  63.  121p. 
NASA  N63- 16287. 


TID-17462  OTS  f9.60 

Sandla  Corp. ,  Albuquerque,  N.  Mex. 
METTIODS  OF  SU^LATING  SHOCK  AND  ACCELER- 
ATION AND  TESTING  TECHNIQUES,   by  Max 
McWhirter.  Rept.  on  Contract  AT(29- 1)789.  Nov  62. 
I16p.  ScDc-2939. 


FNE-llIF      OTSSIOO 

Sunford  Research  Inst. ,  Menlo  Park,  Calif. 
INTERMEDIATE  RANGE  EARTH  MOTION  MEAS- 
UREMENTS, by  L.  M.  Swtft.   Rept.  on  Proj.  GNOME. 
31  Oa  62,  76p.  5  refs.   NASA  N63- 14620. 

TID- 17576      OTS  $2.60 

Texas  U. ,  Austin. 
FEASIBILITY  OF  CREATING  SPHERICAL  CAVITIES 
IN  UNDERGROUND  SALT  DOMES.    Progress  rept. , 
Oci-Nov  62;  on  Contract  AT(29- 2)1051.    2^. 


A«fx>nautical  Engineering 

NASA  N63-15771       OTS  $1.00 

Ames  Research  Center,  National  Aeronautics  and 
Space  Administration,  Moffect  Field,  Calif. 
AERODYNAMIC  CHARACTERISTICS  OF  A  FULL- 
SCALE  PROPELLER  TESTED  WITH  BOTH  RIGID 
AND  FLAPPING  BLADES  AND  WITH  CYCLE  PITCH 
CONTROL,  by  Kennedi  W.  Mort  and  Paul  F.  Yaggy. 
May  63,  34p.  3  refs.   Technical  note  D-1774. 


NASA  N63- 16430  OTS  $0.75 

Ames  Research  Center,  National  Aeronautics  and 
Space  Administration,  Moffett  Field,  Calif. 
FULL  SCALE-WIND-TUNNEL  TESTS  OF  A 
MEDIUM-WEIGHT  UTIUTY  HEUCOPTER  AT 
FORWARD  SPEEDS,  by  John  L.  McCloud  III,  James  C. 
Biggers  and  others .  May  63,  31p.  8  refs . 
Technical  note  D-1887. 


NASA  N63- 15526  OTS  $0.75 

Ames  Research  Center,  National  Aeronautics  and 
SJjace  Administration,  MoCfett  Field,  Calif. 
SIMULATOR  STUDY  OF  THE  LATERAL- DIRECTIONAL 
HANDLING  QUAUTIES  OF  A  LARGE  FOUR-PRO- 
PELLERED  STOL  TRANSPC«T  AIRPLANE,    by 
Hervey  C.  Quigley  and  Herbert  F.  Lawson,  Jr.  May 63, 
26p.  4  refs.   NASA  TN  D-1773. 


NASA  N63-1 3864  OTS   $1.50 

Ames  Research  Center,  National  Aeronautics  and 
Space  Administration,  Moffen  Field.  Calif. 
WIND-TUNNEL  INVESTIGATION  AT  SUBSONIC  AND 
SUPERSONIC  SPEEDS  OF  A  MODEL  OF  A  TAILLESS 
FIGHTER  AIRPLANE  EMPLOYING  A  LOW-ASPECT- 
RATIO  SWEPT-BACK  WING-STABILITY  AND 
CONTROL,  byWillardG.  Smith.  12  Jan  53,  decUssl- 
fied  8  Feb  63.  52p.  7  refs.  Research  memo.  A52J30. 


PB  181  521      OTS  $1.00 

Applied  Psychology  Corp. ,  Arlington,  Va. 
OUTDOOR  TEST  RANGE  EVALUATION  OF  AIR- 
CRAFT PAINT  PATTERNS.   Technical  rept.  no.  7  on 
Contract  FAA/BRD-127.    Apr  62,  33p.   18  refs. 
FAAproj.  no.  1 10-51 2R;  NASA  N63- 16567. 

DESCRIPTORS:  •Aircraft  markings,   'Paints,  •Visual 
acuity,  •Identification  systeme,  Pattern  recognition, 
I>etection,  Airplane  models.  Ranges  (Establishments), 
Tests. 

Six  paint  patterns  representing  three  principles  of  air- 
craft exterior  paint  patterning  were  tested  on  an  out- 
door test  range.    Measures  were  obtained  of  the  detect- 
ability  of  each  pattern  and  the  accuracy  with  which 
flight  attitude  could  be  determmed  froni  it.    Eleven  ex- 
perienced pilots  viewed  four  sizes  of  aircraft  models 
against  background  panels  of  four  different  colors; 
under  both  clear  and  overcast  skies.   Models  with  pat- 
terns were  detected  more  frequently  than  an  aluminum 
model,  but  no  pattern  was  exceptionally  more  detectable 
than  any  other.   For  accuracy  of  flight  attitude  determi- 
nation, all  patterned  aircraft  provided  higher  average 
scores  th&n  the  plain  aluminum  with  little  difference 
among  the  several  patterns.    A  pattern  in  which  the  fuse- 
lage was  painted  white  on  top.  gray  on  the  underside, 
with  a  red-orange  fluorescent  empennage  was  found  to 
hold  advantages  indicating  it  would  offer  the  greatest 
reliability  across  a  variety  of  environmental  conditions. 
(Author) 


NASA  N63- 15778   OTS   $1.25 

Astro  Research  Corp. ,  Santa  Barbara,  California. 
ANALYSIS  OF  AXISYMMETRIC,    ROTATING  PRES- 
SURIZED FILAMENTARY  STRUCTURES,  by  O.  R. 
Burggraf  and  H.  U.  Schuerch.  Rept.  on  NASA  Coo- 
tract  NASr-8.  May  63,  47p.  9  refs.  NASA  Technical 
note  D-1920. 
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NASAN63-15777     OTS  $1.25 

Astro  Research  Corp.,    Santa  Barbara.  , 
A  CONTRIBUTION  TO  THE  THEORY  OF 
STABILIZED  STRUCTURES,  by  A.  C. 
NASA  Contract  NASr-8.    May  63,  42p.    3 
Technical  note  D-1919. 


NASA  N63- 14279      OTS  $1.25 


Bolt,  Beranek.  and  Newman.  Inc..  Cambr  ^,  Mass. 
OBSERVATIONS  ON  THE  ROLE  OF  NONLINEARITY 
IN  RANDOM  VIBRATION  OF  STRUCTURES,  by 
Richard  H.  Lyon.   Rept.  on  NASA  Contraa  J«ASr-47. 
Mar  63,  47p.  17  refs.   NASA  TN  D-1872. 


NASA  N63- 11050  OTS  $1.75 

Case  Inst,  of  Tech. ,  Cleveland,  Ohio. 
STRUCTURAL  SYNTHESIS  OF  SYMMETRIC  WAFFLE 
PLATE,  by  Lucien  A.  Schmit  and  Thomas  I,  Kicher. 
Rept.  on  NASA  Contract  NsG- 110-61.   DccdS,  62p. 
7  refs.   NASA  TN  D-1691. 


AD- 278  639      OTS  $21.00 

Electronics  and  Orcfaiance  Div. ,  Avco  Corl^, 

Cincinnati,  Ohio. 
STUDY  OF  A  TRANSPORTABLE  AIR  TRAi^FIC  COM- 
PUTING FACILITY.    Final  rept.  on  Contract 
AF  19(604)7481.  June  62,  370p.  2  refs.   AFGRL-TDR- 
62-36;  NASA  N62-16773.  ] 

DESCRIPTORS:  •Air  traffic  control  systemf ,  'Ground 
controlled  approach  radar,  •Data  processing  systems. 
Data  storage  systems,  •Computers,  Mobile,  Airplane 
landings,  Flight  paths.  Glide  path  systems.  Scheduling, 
Take-o«,  Display  systems,  Plan  position  indfcators. 
Circuits,  Design,  Feasibility  studies.  Air  tjtifflc. 

A  novel  path -prediction  and  display  techniqi^a  for 
augmenting  manual  radar  approach  control  ih  an  EMS 
environment  results  from  the  subject  study.  Capable  of 
improving  approach  recovery  rates  from  25  oouch- 
downs/hour  to  an  estimated  60/hour  in  the  y^N/TSQ-47 

ATC/Communications  System,  the  recommooded  cam- 
pling and  scheduling  equipment  could  be  added  in 
approximately  one-half  of  an  S-138  shelter. 

NASA  N63-I3886      OTS  $1.00 

Flight  Research  Center,  htetional  Aeronautjlbs  and 

Space  Administration,  Edwards,  Calif. 
FLIGHT-DETERMINED  STABILITY  AND  CONTROL 
DERIVATIVES  OF  A  SUPERSONIC  AIRPLANE  WITH 
A  LOW-ASPECT -RATIO  UNSWEPT  WING  AND  A 
TEE-TAIL,  by  William  H.  Andrews  and  Herman  A. 
Redless.  Apr  59,  40p.  14  refs.  NASA  MEMp  2-2-59H. 


NASA  N63-15774      OTS  $0.  50 

Langley  Research  Center,  National  Aeronabdcs  and 
Space  Administration,  Langley  Station,  VaJT 
MANEUVER  ACCELERATIONS   EXPERIENCED 
DURING  ROUTINE  OPERATIONS  OF  A  COMMERCIAL 
TURBOJET  TRANSPORT  AIRPLANE,  by  Paui  A.  Hunter 
and  Mary  W.  Fetner.    May  63,  8p.  4  refs.   t^:hnical 
noteD-1801. 


NASA  N63- 13868   OTS   $2.75 

Langley  Research  Center,  National  Aeronautics  and 
Space  Administration,  Langley  Sution,  Va. 
THE  ORIGIN  AND  DISTRIBUTION  OF  SUPERSONIC 
STORE  INTERFERENCE  FROM  MEASUREMENT  OF 
INDIVIDUAL  FORCES  ON  SEVERAL  WING-FUSE- 
LAGE-STORE CONFIGURATIONS.  U.  SWEPT- WING 
HEAVY-BOMBER  CONFIGURATION  WITH  LARGE 
STORE  (NACELLE).    LATERAL  FORCES  AND 
PITCHING  MOMENTS:    MACH  NUMBER,  1.61,  by 
Norman  F.  Smith  and  Harry  W.  Carlson,  6  July  55,  ' 
146p.  4  refs.  Research  Memo.  L55E26a. 


NASA  N63- 10533  OTS  $1.75 

Langley  Research  Center.  National  Aeronautics  and 
Space  Administration,  Langley  Station    Va 
PROPELLER  SUPSTREAM  EFFECTS  AS  DETER- 
MINED FROM  WING  PRESSURE  DISTRIBUTION  ON 
A  LARGE-SCALE  SIX-PROPELLER  VTOL  MODEL 
AT  STATIC  THRUST,  by  Matthew  M.  Winston  and 
Robert  J.  Huston.  Dec  62,  68p.  13  refs.  Technical 
note  D- 1509. 


NASA  N63- 16160 


OTS  $1.25 


Langley  Research  Center,  National  Aeronautics  and 
Space  Administration,  Langley  Station ,  Va 
QUAUTATIVE  EVALUATION  OF  EFFECT  OF 
HEUCOPTER  ROTOR-BLADE  TIP  VORTEX  ON 
BLADE  AIRLOADS,  by  James  Scheiman  and  LeRoy  H. 
Ludi.  May  63,  47p.  8  refs.  Technical  note  D-1637. 


NASA  N63- 13866   OTS   $1.00 

Langley  Research  Center,  National  Aeronautics  and 
Space  Administration,  Langley  Station,  Va. 
ROCKET-MODEL  INVESTIGATION  OF  THE  ROLLING 
EFFECTIVENESS  OF  A  FIGHTER -TYPE  WING- 
CONTROL  CONFIGURATION  AT  MACH  NUMBERS 
FROM  0.6  TO  1.5,  by  H.  Kurt  Strass  and  Edward  T. 
Marley.    25  Feb  52,  declassified  8  Feb  63.  36p. 
3  refs.  Research  memo.  L51128. 


NASAN63-14271  OTS  $1.25 

Langley  Research  Center,  National  Aeronautics  and 
Space  Administration,  Langley  Station    Va 
ROOM-TEMPERATURE  SHEAR  AND  COMPRESSION 
TESTS  OF  STIFFENED  PANELS  WITH  INTEGRAL 
OR  ATTACHED  COOUNG  QRCUITS,  by  Marvin  B 
Dow  and  Ralph  O.  Whitley.  Mar  63,  44p.  3  refs 
NASATND-1499.  .'»^.  orers. 


NASA  N63- 16296 


OTS  $3.50 


National  Aeronautics  and  Space  Administration, 

Washington.  D.  C. 
PROGRESS  REPORT  OF  THE  NASA  SPEQAL 
COMMITTEE  ON  MATERIALS  RESEARCH  FOR 
ajPERSONlC  TRANSPORTS,  by  Richard  H.  Raring, 
J.  W.  Schultz  and  others  .  May  63,  191p.  3  refs. 
Technical  note  D-1798. 
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AD- 298  944  OTS  |2. 60 

National  Aeronautical  Establishment  (Canada). 
A  PHOrOGRAMMETRlC  METHOD  OF  DETERMINING 
THE  MODE  SHAPES  OF  VIBRATING  OBJECTS,   AND 
RESULTS  FOR  A  THIN  WING,   by  L.  H.  Ohnum  and 
M.  C.  van  Wljk.  Nov  62,  25p.  Aeronautical  rept. 
LR-362;  NRC  no.  7210. 

DESCRIPTC»S:    •Supersonic  airfoils,  •Photogramnietry. 
Vibratico,  Photographic  analysis.  Model  tests.  Wings, 
Harmonic  analysis,  Oscillation,  Aerodynamic 
configurations. 

A  photogrammetric  method  of  measuring  the  maximum 
displacements  of  harmonically  oscillating  structure  is 
deacribed.   A  photographic  exposure  is  taken  of 
reference  marks  on  the  oscillating  object  and  the  photo- 
grammetric measurements  are  made  cm  the  negative 
plate.   The  mediod  has  been  appUed  to  determine  the 
normal  mode  shapes  of  a  thin  wing.   The  experimental 
arrangements  for  these  tests  are  described  and  die 
results  for  the  first  two  normal  modes  presented. 
(Autttor) 


AD-403  484    OTS  repriced  $18. 00 

Natlooal  Aviation  Facilities  Experimental  Center, 

AtUndcClty.  N.  J  

COMPUrER  PROGRAMMING  OF  PHASE  I  MASTER 
PROGRAM.   VOUJME  UI.  APPENDIX  X  THROUGH 
APPENDIX  XXI,  by  Don  W.  Vogel.  Kenneth  W.  House 
and  others.   Final  rept.  June  62,  28lp.   ProJ.  no.  104- 
6021;  NASA  N63- 15207,  Volume  3. 

DESCKIPTORS:  •Data  processing  systems.  Program- 
mii^  (Computers),  •Air  traffic  control  systems, 
•Daw  transmission  systems.  •Typewriters,  Oigiul 
computers. 

Cootenta: 

Typewriter  printout  routine 

Inter  center  message  routine 

Departure/modification  routine 

Continuatioo  routine 

Cancellation  routine 

Readout  routine 

Ending  routine 

Machine  error  routine 

Main  frame  plugboard  wiring  charts 

High-speed  printer  plugboard  wiring  charts 

Input  translate  and  format  control  viiit  plugboard 

narrative  and  wiring  charts 
Output  translate  and  format  control  unit  plugboard 

narrative  and  <  Iring  charts 
(See  also  AD-40    423,  AD-403  495) 

PB  163  062  OTS  $1.60 

National  Bureau  of  Scandarda,  Washington,  D.  C. 
RECENT  DEVELOPMENTS  IN  FLIGHT  CONTROLS: 
A  SELECTED  BIBLIOGRAPHY,  by  H.  L.  Mason.  Rept. 
on  Contract  NAer  01623.    24  Sep  57,  ISp.  64  refs. 
NBSRept.  no.  5496;  AD-150  728. 

DESCRIPTORS:  •Bibliographies,  •Flight  control  sys- 
tems. Aircraft,  Control  systems,  •Aircraft  equipment. 
Hydraulic  actuators.  Pneumatic  systems.  Electrical 
equipment.  Electronic  equipment.  Stability,  Digital 

awsr^ma 


The  selection  of  Items  covers  those  technical  society 
papers,  engineering  journals,  and  governnr>ent  reports, 
chiefly  from  late  1956  and  early  1957,  which  appear  to 
be  useful  to  design  and  operation  of  flight  controls. 
The  five  sections  deal  with  hydraulic  actuation,  pneu- 
matic actuation,  electrical  and  electronic  components, 
artificial  stability  and  feel,  and  digitized  systems  re- 
spectively.   Arrangement  is  by  serial  number  in  the 
system  developed  and  maintained  by  the  NBS  Office  of 
Basic  Instrumentation,  followed  by  the  author's  name 
and  affiliation,  title  of  the  article,  reference,  and  a 
brief  annotation  of  content.    (Author) 


AD- 298  987      OTS    $2.60 

National  Research  Council  at  Canada,  Div.  at 

Mechanical  Engineering,  Otwwa. 
ICE  SHEDDING  TESTS  ON  A   10-FOOT  SHARP- 
EDGED  DELTA  WING  AT  LOW  ANGLES  OF  ATTACK, 
byC.  K.  Rush.   Dec  62.  23p.  3  refs.   Aeronautical 
rept.  LR-364;  NRC  no.  7212. 

DESCRIPTORS:  •Delta  wings.  •De-icing  systems. 
Angle  of  attack.  Model  tests,  Wind  tunnel  models,  Ice. 

Tests  were  made  on  a  model  at  a  sharp-edged  delta 
wing  to  determine  the  shedding  characteristics  of  ice 
formed  on  the  leading  edge.   It  was  found  that  above 
angles  of  atuck  of  6  degrees  the  ice  was  carried  over 
the  upper  surface,  while  below  6  degrees  Ice  was 
carried  over  both  upper  and  lower  surfaces.  The  rate 
of  ice  formation  on  the  sharp  leading  edge  corresponds 
to  a  high  collection  efficiency  of  the  edge  for  approach- 
ing cloud  water  droplets.   (Author) 


Chemical  Er>gine«ring 


HW -74210    ars$L60 

Hanford  Atomic  Products  Operation,  Richland,  Wash. 
THE  ELECTROSTATIC  BUBBLE  SCRUBBER,    by 
R.  T.  Allemann  and  U.  L.  Upson.    Rept.  on  Contract 
AT(45-l)135a   9  July  62,  13p. 


NYO- 10301       OTS  $3.00 

KeUogg,  M.  W. ,  Co. ,  New  York. 
A  TECHNICAL  AND  ECONOMIC  EVALUATION  OF 
SOLID-FUEL  GASIFICATION  USING  NUCLEAR  HEAT. 
PRODUCTION  Cr  PIPELINE  GAS,    LIQUID  FUELS, 
AND  CHEMICALS  FROM  LIGNTTE  AND  BITUMINOUS 
COAL,  by  L.  J.  Pieroni,  R.  P.  Griffin,  and 
W.  H.  Heffner.    Rept.  for  May-Oct  62  on  Contract 
AT(30- 1)3009.   30  Nov  62,  21 2p.  31  refs.    RD-62-952. 

UCRL-10717      OTS  $2.  25 

Lawrence  Radiation  L.ab. ,  U.  of  California,  Berkeley. 
LIQUID-LIQUID  INTERFACUL -TENSION  MEASURE- 
MENT WITH  AN  OSCILLATING  JET,  by  Alfred  E. 
Vandegrift,  Peter  N.  Tenney,  and  Theodore  Vermeulen. 
Rept.  on  Contract  W7405-eng-48.   11  Mar  63,  lOlp. 
38  refs.  NASA  N63- 16506. 


systems. 
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ORNL-TM-27      OTS   $5.60 

Oak  Ridge  National  Lab. ,  Tenn. 
CHEMICAL  TECHNOLOGY  DIVISION,  CH^ICAL 
DEVELOPMENT  SECTION  C  PROGRESS  REPORT 
FOR  AUGUST-SEPTEMBER  l%l.   Rept.  oa  Contract 
W-7405-eng-26.    I  Dec  6l,  57p. 

ORNL-TM-181      OTS   $8.60 

Oak  Ridge  National  Lab. ,  Tenn. 
CHEMICAL  TECHNOLOGY  DIVISION,  CHEMICAL 
DEVELOPMENT  SECTION  C  PROGRESS  lEPORT 
FOR  JANUARY-MARCH  1962,  by  K.  B.  Br.*rn.    Rept. 
on  Contract  W-7405-eng- 26.    10  July  62,  91tt. 


ORNL-3381      OTS  $1.50 

Oak  Ridge  National  Lab. .  Tenn. 
EXPERIMENTAL  BASIS  FOR  THE  DESIGSi  OF  MTXER 
SETTLERS  FOR  THE  AMEX  SOLVENT  EXTRACTION 
PROCESS,  by  A.  D.  RyonandR.  S.  Lowrik   Rept.  on 
Contraa  W7405-eng-26.   3  May  63,  61p.  Ifcrefs. 


OANL-TM-343      OTS   $3.60 


Oak  Ridge  National  Lab.,  Tenn. 
UNfT  OPERATIONS  SECTION  MONTHLY  PROGRESS 
REPORT.    JLILY  1962,  by  M.  E.  Whatley,    »lA.Haas 
and  others.    Rept.  on  Contract  W-7405-eng -126, 
7  Jan  63,  39p. 

PB  181  512      OTS  $0.50 

Pittsburgh  U. ,  Pa. 
BIBLIOGRAPHY  OF  FJBLICATICWS  ON  C(t)fc1P0UNDS 
OF  GAS  HYDRATE  TYPE,  by  K.  W.  AUei .   Aug  63, 
16p.   126  refs.  Office  of  Saline  Water  Research  and 
Development  Progress  Rept.  no.  73. 

DESCRIPTORS:   •Sea  water,  •Desalination,  •Refrig- 
erants, Gases,  •Hydrates,  •Bibliographies 


TID- 17477      OTS  $9.10 

Purdue  U. .  Lafayette,  Ind 
SUSPENSION  OF  SOUDS  BY  MIXING  IMPfeLLERS. 
by  J.  H.  Rushton.    Progress  rept.  on  Contilaa 
AT(11-1)804.   Sep  62.  106p. 


II. 


Electrical  and  Electronic  Ehgin^ring 

BNL-6443      OTS   $1.10 

Brookhaven  National  Lab.,  Upton,  N.  Y. 
0-2-kv  FLASH  TUBE  SUPPLIES,  by  D.  M- "Miller. 
Rept.  on  Contraa  AT-30-2-GEN-16.    15  Mv  62, 
8p.   IHR-117. 


BNL-6442      OT^  $1.10 

Brookhaven  National  Lab.,  Upton,  N.  Y. 
6  kv  CAPACFTOR  CHARGING  SUPPLY,  by  tt.  M. 
Miller.    Rept.  on  Contraa  AT- 30- 2-GEN-i» 
15  Mar  62,  7p.   IHR-116. 


BNL-6437      OTS   $1.10 

Brookhaven  National  Lab.,  Upton,  N.  Y. 
LOW  FREQUENCY  AMPLIFIER  IH-130-1.  by  Jorge 
Llacer.   Rept.  on  Contraa  AT-30-2-GEN- 16, 
23  Oa  61,  4p. 


PB  163  294   Available  on  loan  from  OTS 

Eagle-Picher  Co. ,    Joplin.  Mo. 
IMPROVEMENT  OF  SIGNAL  CORPS  STORAGE 
BATTERIES.   Interim  rept.  no.  34  (Final  summary, 
1948),  on  X-Ray  Program,  Contraa  W  36-039-8C- 
32424.   30  Sep  48,  declassified  15  June  54.   46p. 
AD-62  126. 

DESCRIPTORS:  •Storage  batteries,  •Meteorological 
batteries,  ♦Magnesium  compounds,  ♦Copper  compounds, 
•Chlorides,  Produaion,  Elearolytes,  Flight  testing. 
Lead  compounds.  Oxides,  Sulfates,  Carbonates,  X-ray 
diffraaion  analysis. 

Included  is  a  summary  of  the  work  leading  to  the  de- 
velopment of  the  magnesium-cuprous  chloride  meteor- 
ological battery.   Details  of  preparation  and  use  are 
given  as  well  as  manufaauring  and  cost  data.   Perform.- 
ance  charaaeristics  are  included.   Capacities  of  from 

2  1/2  to  3  hours  appear  to  be  available  when  tested 
according  to  procedures  originally  outlined  for  this  job. 
Aaual  flight  tests  have  also  run  as  long  as  2  1/2  to 

3  hours. 

NASA  N63-15189      OTS  $2.  60 

Electrical  Engineering  Research  Lab. ,  U.  of 

Illinois,  Urbana. 
A  LOW  INSERTION  LOSS,  CAPACTTIVELY  SCANNED 
GONIOMETER  FOR  FARADAY  ROTATION  MEAS- 
UREMENTS IN  THE  V.  a  F.   RANGE,  by 
A.  B.  Gschwendtner  and  G.  W.  Swenson,  Jr.  Rept. 
on  Grant  N8G-24-59.  28  Feb  63,  27p.  3  refs. 

AD-402  844      repriced  OTS  $2. 75 

General  Electric  Co. ,  Scheneaady,  N.  Y. 
EVALUATION  OF  MOLYBDENUM  EMITTER,    LOW 
VOLTAGE  ARC  THERMIONIC  POWER  CONVERTER, 
by  E.  A.  Baum.    Final  rept.  on  Contraa  AF  33(657)8323. 
Feb  63,   131p.  1  ref.   ASD-TDR -63-183. 

DESCRIPTORS:  •Thermionic  converters,  •Cesium 
electron  tubes.  Molybdenum,  Cathodes  (Elearon  tubes). 
Life  expeaancy,  Tests,  Temperature. 

Results  of  life  tests  on  the  planar  molybdenum-emitter 
cesium-vapor  thermionic  converter  operating  under 
steady- state  conditions  are  presented  along  with  a 
description  of  the  life -test  equipment.   Transient  data 
on  the  effea  of  variations  in  cathode,  anode,  and 
reservoir  temperatures,  as  well  as  step  changes  in  the 
load,  are  also  presented.  The  steady-state  hfe  tests 
were  performed  at  a  cathode  temperature  of  1450  C  on 
a  5  sq.  cm.  cathode  area  converter  design  with  the 
thermal  input  being  supplied  by  a  radiation -type  furnace 
in  order  to  more  closely  simulate  solar  cavity  heating. 
Seven  converters  were  tested  for  extended  periods  with  • 
nominal  power  outputs  of  1.5  wans/sq.  cm.  to 
2.5  watts/sq.  cm.  The  maximum  life  of  the  state-of- 
the-art  struaure  on  one  converter  was  in  excess  of 
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3000  hour*  and  four  converters  were  operated  beyond 
1000  houTB  without  major  degradation  in  the  power 
output.   In  addition,  the  analyses  of  two  converters 
which  operated  for  1200  hours  and  1400  hours  are 
discussed.  (Author) 

NASA  N63- 15278      OTS     $1.60 

Jet  Propulsion  Lab.,  Calif.  Inst,  of  Tech., 

Pasadena. 
STUDIES  IN  THE  ASYMPTOTIC  THEORY  OF  CCW- 
TROL  SYSTEMS:  I.  STOCHASTIC  AND  DETERMIN- 
ISTIC N-STAGE  PROCESSES,  by  David  S.  Adorno. 
Rept.  on  CoMraa  NASw-6.   27  May  60.  20p.  4  refs. 
Technical  rept.  no.  32-21;  AD- 238  060. 


PB  163  267      OTS  $5.60 

International  Resistance  Ca  ,  PMladelphta,  Pa. 
LAYERED  PRINTED  WIRING,  by  Louis  F.  Guarini. 
Rcpc  na  3  (Final),  14  Dec  59-31  May  62,  on  Contract 
DA  36-039-8C-7S941.    (1962]  59p. 

DESCRIPTORS:  •Printed  circuits,  Design,  Production, 
Tests,  Laminates,  FeaslbiUty  studies,  Miniature 
electronic  equipment. 

A  development  program  was  undertaken  to  investigate 
techniques  for  fabricating  multi-layer  laminates. 
Soldering  terminals  on  the  individual  layers  prior  to 
final  lamination  and  subsequent  spot-facing  to  remove 
the  cured  resin  on  the  terminals  were  found  to  be  the 
preferred  technique  to  insure  100%  solderability.   The 
process  was  refined  and  extended  to  produce  six  layer 
laminates  having  a  high  order  of  reliability.   The 
inherent  miniaturization  capabilities  of  muld  -layer 

printed  wiring  were  demonstrated  by  the  redesign  of 
the  '  High  Speed  Teletype  Reader  Reperforator  Inte- 
grating Board, "  a  single  layer  board  of  maximum 
conductor  density,  into  a  six  layer  laminate  with  a  70% 
reduction  in  area  and  volume.   Dau  were  accumulated 
on  12D  two  layer  samples  (conductor  width  and  spacing 
reduced  from  0. 030  to  0. 020  inch)  tested  for  moisture 
resisunce. 


PB  163  296  Available  on  loan  from  OTS 

Micamold  Electronics  Mfg.   Corp. ,  Newark,  N.  J. 
RECC»JSTITUTED  MICA  PAPER  FOR  CAPAaTORS, 
by  J.  Bowser.    Final  rept. ,  1  Apr- 30  ^ine  60,  on 
Contract  DA  36-039- sc- 75959.   30  June  60,  30p. 
AD- 241  239. 

DESCRIPTORS:    ♦Mica  capacitors,  •Paper  capacitors, 
•Capacitors,  Mica,  Paper,  •Dielectrics,  Foils, 
Mechanical  properties,  Electrical  properties. 

3300  pjif,  CM  30  CAPAaTORS:  Fifty  capacitors  with 
0.0015- in.  -thick  Isomica  dielectric  met  all  the 
requirements  of  table  V  of  Mil-C-5A.  100  ^,  CM  70 
CAPAQTORS:  Fifteen  capacitors  with  0.002-in.  -thick 
Isomica  dielectric  met  all  the  specification  require- 
ments.   100  l^st,  CM  80  CAPACITORS:  Eight  capacitors 
with  0.002-in.  -thick  Isomica  dielectric  met  the 
specification  requirements  in  Table  V  of  Mil-C-5A 
except  for  temperature  rise  and  immersion.   2000  y^, 
CM  80  CAPACITORS:  These  capacitors  faUed  to  meet 
the  requirements  of  Mil-C-5A.   It  is  not  feasible  to 
make  the  2000  yt^,  10,000  VP  capacitors  with  0.002- 
in.  -thick  Isomica  type  CI  reconstituted  natural  mica    ^ 
paper  as  dielectric.     (DDC  abstract) 


AD-403  053  repriced  $2. 75 

National  Cash  Register  Co. .  Dayton,  Ohio. 
FEASIBILITY  INVESTIGATION  OF  CHEMICALLY 
SPRAYED  THIN  FILM  PHOTOVOLTAIC  CONVERT- 
ERS, by  R.  R.  Chamberlin,  J.  S.  Skarman  and  others. 
Final  rept.  I  Feb  62-Jan  63,  on  Contract 
AF  33(657)7919.    Mar  63,   122p.   19  refs. 
ASD-TDR-63-223,  Part  I. 

DESCRIPTORS:  •Photoelectric  cells  (Semiconductor), 
•Semiconductor  films,  •Solar  cells.  Cadmium  com- 
pounds. Sulfides,  Selenides,  Copper  compounds.  Solar 
radiat'on.  Sprays,  Thin  films  (Storage  devices).  Vapor 
plating.  Feasibility  studies. 

The  objectives  were  (1)  to  demonstrate  the  feasibility 
of  fabricating  a  thin  film  photovoltaic  converter  using 
a  chemical  spray  process  for  the  deposition  of  the 
active  elements  and  (2)  to  fabricate  for  delivery  six 
experimental  cells,  four  using  CdS  and  two  using  CdSe 

as  the  n-type  semiconducting  layer.   Research  has 
shown  the  feasibility  of  fabricating  photovoltaic  con- 
verters using  thin  films  of  cadmium  and  copper  sulfide 
(.6  micron  and  .05  micron  respectively)  and  has  shown 
that  the  deposition  process  used  is  applicable  to  large 
area,  multiple  layer  (CdS-CdSe-CujS)  configurations, 
solid  solution  (Cd(S,  Se)-Cu^  cells,  and  contmuous 
line  production.   This  research  has  also  shown  that  a 
heterogeneous  junction  photovoltaic  converter  can  be 
formed  using  CdS  and  CU2S.   Six  (4  CdS  and  2  CdSe) 
cells  of  16  sq  in  area  were  fabricated  for  delivery.  The 
four  CdS  cells  had  an  average  efficiency  of  .  2%  and  the 
two  CdSe  cells  had  an  average  efficiency  of  less  than 
.01%.    The  efficiencies  of  the  four  inch  square  cells  do 
not  indicate  the  potential  of  the  chemical  spray  process 
since  CdS  cells  of  one  square  inch  were  made  with  I.  2% 
efficiency  and  CdS  cells  of  one  square  centimeter  were 
made  with  3. 5%  efficiency.   All  of  these  cells  were  of 
the  back  wall  (incident  irradiation  travels  through  the 
substrate)  configuration  using  one  eighth  inch  hard 
glass  as  the  substrate.   (Author) 


OTSSB-471.  Revised  $0.10 

Office  of  Technical  Services,  Dept.  at  Commerce, 

Washington,  D.  C. 
MAGNETIC  RECORDING  SYSTEMS.   Mar  63,  14p. 
190  refs.   OTS  Selective  Bibhography  SB-471, 
Revised. 

DESCRIPTORS:  •BlbUographies,  'Magnetic  recording 
systems.  Information  retrieval,  'Magnetic  tape, 
Computer  storage  devices.  Recording  systems. 

Lists  190  references  to  domestic  and  foreign  research 
added  'to  the  OTS  coUealon  during  the  period  1958  to 
April  1%3.   Covers  reports  on  Information  sorting  with 
magnetic  tape  devices,  drop  outs  in  magnetic  tape 
systems,  long  wear  magnetic  tape,  multiple  tape 
queing  systems,  paper  tape  to  magnetic  tape  con- 
verters among  other  subjects.   (Author) 


SCTM-230-62(14)         OTS  $1.60 

Sandia  Corp. ,  Albuquerque,  N.  Mex. 
AN  EMPIRICAL  DESIGN  FOR  HIGH-VOLTAGE  PULSE 
RESISTORS,  by  Richard  Lee  Davis.    Rept.  on  Contract 
AT(29- 1)789.   Nov  62,  19p. 


SCTM -46-62(24)       OTS  $1.60 

Sandia  Corp, ,  Albuquerque,  N.  Mex. 
A  PRECISE  METHOD  FOR  MEASURING  RKDIO 
FREQUENCY  PEAK  PULSE  POWER,  by  C.  L.  Mavis 
andC.  J.  StilL    Rept.  on  Contract  AT( 29- l)t 89. 
Mar  62,   18p. 


NASA  N63- 15799      OTS     $2.60 

Space  Sciences  Lab. ,  General  Electric  C< 

Philadelphia,  Pa. 
ELECTRICAL  ENERGY  FROM  BIOLOGICAL  SYS- 
TEMS, by  J.  J.  Konikoff,  L.  W.  Reynolds,  ^and  others, 
Rept.  on  Contract  NASw-511.   Apr  63,  22p.  7  refs. 


NASA  N63-15322      OTS$L25 

Ames  Research  Center,  National  Aeronautics  and 
Space  Administration,  Moffett  Field,  Calif. 
ORBFTS  RETURNING  FROM  THE  MOON  TO  A 
SPECIFIED  GEOGRAPHIC  LANDING  AREA,  by 
Luigl  S.  Cicolani.    Apr  63,  47p.  6  refs.   Technical 
noteD-1652. 


NASA  N63- 13475  OTS  $6.60 

Astrophysical  Observatory,  Smidiaonian  Institution, 

Cambridge,  Mass. 
CATALOGUE  OF  SATELUTE  OBSERVATIONS, 
NO.  C-28,  by  Beatrice  Miller.   Rept.  on  Grant  NsG- 
87-60.    25  June  62,  6lp.  SAO  Special  rept.  %. 


Ordnance,  Missiles,  and  Satellite  Yphides  NASA  N63- 14268        OTS  $1.60 
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AD-296  852      OTS  $5.00 

Aerospace  Medical  Research  Labs.  (6S704H), 
Aerospace  Medical  Dlv. ,  Wright-Patterson  AFB,  Ohio. 
ACOUSTIC  NOISE  AND  VIBRATION  STUDIES  AT 
CAPE  CANAVERAL  MISSILE  TEST  ANN^{. 
ATLANTIC  MISSILE  RANGE.    VOLUME  Li  ACOUSTIC 
NOISE,  by  John  N.  CcAe,  Robert  G.  Powell,]  and 
Ha  raid  K.  Hille.    Rept.  on  Biomechanics  of  Aerospace 
Operations.   Dec  62,  308p.  10  refs.    ASD  T^hnical 
repu  61-608(1). 

DESCRIPTORS:   'Rocket  motor  noise,  •AcoUntics, 
Guided  missiles  (Surface  to  surface),  Stati^lScal 
analysis.  Mathematical  prediction,  LauncMitg  sites. 
Vibrations,  Hazards,  Measurement,  NoiseJ  1 

This  report  describes  a  measuring  program  to  collect 
acoustic  environmental  data  at  Cape  Canavqral  Missile 
Test  Annex  during  die  launchings  d  23  vehicles:  8  Tiui; 
7  Atlas,  2  Pershing,   I  Saturn,  1  Thor,  1  Jifllter,   I 
Minuteman,  1  Bluescout,  and  1  Polaris.   Basic  measured 
data  (4.7-9600  cps)  are  presented  and  analy^  to 
derive  statistical  relationships  that  can  be  deed  to 
predict  these  environments  for  future  operational 
situations.    The  program  was  limited  to  measuring 
those  noise  levels  produced  near  the  ground  plant  at 
distances  ranging  from  150  to  96,000  ft,  from  the  launch 
sites.    Regression  analyses  erf  maximum  level  and  time 
duration  on  distance  from  the  launch  site  w^re  made 
while  considering  such  factors  as  frequencjl,  vehicle 
propulsion  parameters,  and  vehicle  acceleifatlon. 
Standard  errors  of  estimate  and  coefficient*  of  correla- 
tion indicated  the  statistical  significance  of  these 
normalized  and  averaged  relationships.   (Author) 


Astrophysical  Observatory,  Snruthsonian  Institution, 

Cambridge,  Mass. 
ON  THE  SECULAR  DECREASE  IN  THE  INCUNA- 
TION  OF  ARTIFIQAL  SATE  LUTES,  by  Rajendra  C. 
Nigam.   Rept.  on  Grant  NsG-87-60.   21  Jan  63,  12p. 
8  refs  .  SAO  Special  Rept .- 1 12 . 


NASA  N63- 14254 


OTS  $3.60 


NASA  N63- 14681    OTS   $0.75 

Ames  Research  Center,  National  Aeronau: 
Spm;e  Administration,  Moffett  Field,  Call' 
EXPERIMENTAL  INVESTIGATI6N  OF  A 
RtLNTRY  CONFIGURATION  AT  TRANSO^fC 
LOW  SUPERSONIC  SPEEDS,  by  Frank  A. 
May  62,   declassified  8  Feb  63.  27p.  10  reffet 
Technical  memo.  X-652. 


cs  and 
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AND 
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Astrophysical  Observatory.  Smithsonian  Institution 

Cambridge,  Mass. 
SATELUTE  ORBITAL  DATA,  byl.  G.  Izsak.  Rept. 
on  Grant  NsG-87-60.   23  Jan  63,  39p.  SAO  Special 
rept. -113. 


NASA  N63-16298      OTS  $1.00 

Flight  Research  Center,  National  Aeronautics  and 

Space  Administration,  Edwards,  Calif. 
THEORETICAL  INVEST1GATIC»J  OF  THE  SLIDEOUT 
DYNAMICS  OP  A  VEHICLE  EQUIPPED  WTTH  A 
TRICYCLE  SKID-TYPE  LANDING-GEAR  SYSTEM, 
by  Richard  B.  Noll  and  Rc*ert  L.  Halasey.   May  63, 
32p.  14  refs.  Technical  note  D-1828. 


NASA  N63- 16677  OTS  $8.10 

General  Dynamics/Fon  Worth,  Tex. 
MEASURED  EFFECTS  OF  THE  VARIOUS  COMH 
NATIONS  OF  NUCLEAR  RADIATION,   VACUUM, 
AND  CRYOTEMPERATURES  ON  ENGINEERING 
MATERIALS,  by  E.  E.  Kerlin  and  E.  T.  Smith. 
Quarterly  progress  rept.  9  Nov  62-28  Feb  63.  on 
Contract  NAS8-2450.   15  Mar  63,  97p.  21  refs. 
FZK-163;  NASA -CR- 50020. 


NASA  N63- 14404  OTS  $0.75 

Goddard  Space  Flight  Center,  National  Aeronautics 
and  Space  Administration,  Grcenbelt,  Md. 
ANALYTICAL  THEORY  OF  THE  STRETCH  YO-YO 
FOR  DE-SPIN  OF  SATELUTES.  by  Joseph  V.  Fedor. 
Apr  63,  21p.  3  refs.  Technical  note  D-1676. 
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NASA  N63- 15765 


OTS  $0.50 


NASA  N63- 15772 


OTS  $0.75 


Goddard  Space  Plight  Center,  National  Aeronautics 
and  Space  Administration,  Greenbelt,  Md. 
METHODS  OF  EXPRESSING  MASS  UNBALANCE,  by 
N.  C.  Schaller  and  J.  M.  Lewallen.  May  63,  12p. 
Technical  note  D-1446. 


NASA  N63- 16991      GTS  $2.00 

Langley  Research  Ceoter,  National  Aeronautics  and 
Space  Administracicn,  Laogiey  Statioa,  Va. 
IjONGrrUDINAL  RANGE  ATTAINABLE  BY  THE 
CONSTANT- ALTITUDE  VARIABLE -PITCH  REENTRY 
MANEUVER  INITIATED  AT  VELOCITIES  UP  TO 
ESCAPE  VELOCrrV,  by  E.  Brian  Pritchard,  June  63. 
80p.  lOrefs.   NASA  TN  D-1811. 


NASA  N63-14717       OTS  $22.  25 

Jet  Propulsion  Lab. ,  Calif.  Inst,  of  Tech. ,  Pasadena. 
DESIGN  PARAMETERS  FOR  BALLISTIC  INTER- 
PLANETARY TRAJECTORIES.    PART  L    (»JE-WAY 
TRANSFERS  TO  MARS  AND  VENUS,  by 
V.  C  Clarke,  Jr. ,  W.  E.  Bellman,  and  others. 
Report  on  NASA  Contract  NAS7-100.  16  Jan  63,  419p. 
7  refs.  Technical  repc  na  32-77. 


NASA  N62-17986  OTS  $7.60 

Jet  Propulsion  Lab. ,  Calif.  Inst,  of  Tech. ,  Pasadena. 
^L  CONTRIBUTIONS  TO  THE  1962  NATIONAL 
TELEMETERING  CONFERENCE,   by  F.  M.  Riddle, 
R.  P.  Mattiison,  B.  D.  Martin,  J.  C.  ^ringett,  O.  G. 
Bourke,   Rept.  on  Contract  NAS7-100.  21  May  62,  77p. 
48  refs.  Technical  memo.  no.  33-88. 

This  repon  includes: 

Communication  with  deep  space  vehicles  (N62- 17987) 

Tracking  techniques  for  interplanetary  spacecraft 
(N62- 17988) 

The  Mariner  planetary  communication  system  design 
(N62- 17989) 

Command  techniques  for  the  remote  control  of  inter- 
planetary spacecraft  (N62- 17990) 

Deep  space  exploration  and  the  probability  of  success 
(N62- 17991) 


NASA  N63- 13439  OTS  $5.60 

Jet  Propulsion  Lab. ,  CaUf.  Inst,  of  Tech. ,  Pasadena. 
SPACE  PROGRAMS  SUMMARY  NO.   37-19,  VOLUME 
m  FOR  THE  PERIOD  NOVEMBER   1  TO  DECEMBER 
31,   1962:  DEEP  SPACE  INSTRUMENTATION  FA- 
CILITY, by  W.  H.  Pickering.   Rept.  on  Contract 
NAS7-100.   31  >m63,  60p.  3  refs. 


NASA  N63- 17003      OTS      $11.50 

Jet  Propulsion  Lab.,  Calif.  Inst,  of  Tech., 

Pasadena. 
SPACE  PROGRAMS  SUMMARY  NO.  37-20,   VOLUME 
VI  FOR  THE  PERIOD  JANUARY   1.  1%3  TO  MARCH 
31,   1963.   SPACE  EXPLORATION  PROGRAMS  AND 
SPACE  SCIENCES.   Rept.  on  Contraa  NAS7-100. 
30  Apr  63.   158p.  33  refs. 


Langley  Research  Center,  National  Aeronautics  and 
Space  Administration,  Langley  Station ,  Va. 
AN  EXPERIMENTAL  INVESTIGATION  OF  THE 
EFFECTIVENESS  OF  SINGLE  ALUMINUM  METEOR- 
ao  BUMPERS,  by  Donald  H.  Humes.  May  63.  25p. 
4  refs .  Technical  note  D- 1784 . 


NASA  N63- 16289 


OTS  $1.75 


Langley  Research  Center,  National  Aeronautics  and 
Space  Administration.  Langley  Station,  Va. 
INVESTIGATION  OF  BUFFET  PRESSURES  ON 
MODELS  OF  LARGE  MANNED  LAUNCH  VEHICLE 
CONFIGURATIONS,  by  George  W .  Jones ,  Jr . ,  and 
Jerome  T.  Foughner,  Jr.   May  63,  7lp.  8  refs. 
Technical  note  D-1633. 

NASA  N63-14682   OTS   $1.25 

Langley  Research  Center,  National  Aeronautics  and 
Space  Administration,  Langley  Station,  Va. 
INVESTIGATION  OF  THE  LOW-SUBSONIC  STABILITY 
AND  CONTROL  CHARACTERISTICS  OF  A  0.  34-SCALE 
FREE-FLYING  MODEL  OF  A  MODIFIED  HALF-CONE 
REENTRY  VEHICLE,  by  James  L.  Hassell,  Jr.  and 
'  George  M.  Ware.    Jan  62,  declassified  8  Feb  63.    42p 
7  refs.    Technical  memo.  X-665. 


NASA  N63- 15305 


OTS  $1.00 


Langley  Research  Center,  National  Aeronautics  and 
Space  Administration,  Langley  Station .  Va. 
INVESTIGATION  OF  THE  SKID- ROCKER  LANDING 
CHARACTERISTICS  OF  SPACECRAFT  MODELS,  by 
Sandy  M.  Stubbs .  Apr  63,  39p.  3  refs.  Technical 
note  D-1624. 


NASA  N63- 15562 


OTS  $0.50 


Langley  Research  Center,  National  Aeronautics  and 
Space  Administration,  Langley  Station,  Va. 
MOVING-COCKPIT-SIMULATOR  STUDY  OF  PILOTED 
ENTRIES  INTO  THE  EARTH  S  ATMOSPHERE  FOR  A 
CAPSULE  TYPE  VEHICLE  AT  PARABOLIC 
VELOCITY,  by  John  W  .  Young  and  Lawrence  E . 
Barker,  Ji.  May  63,  lip.  1  ref.  Technical  note  D- 1797 

NASA  N63-15779       OTS  $1.50 

Langley  Research  Center,  National  Aeronautics  and 
Space  Administration,  Langley  Station,  Va. 
ORBITAL  ERROR  ANALYSIS  OF  THE  SCOUT 
RESEARCH  VEHICLE,  by  C.   H.  Woodling,  Jarrell 
R.   EUlott.  and  others.    May  63,  53p.  1  refs.    Technical 
note  D- 1639. 

NASA  N63-16427       OTS  $1.50 

Langley  Research  Center,  National  Aeronautics 
and  Space  Administration.  Langley  Station.  Va. 
SOME  EFFECTS  OF  SIMULATED  BENDING  AND 
FOURTH -STAGE  SEE  CW  LOCAL  PRESSURES  AND 
NORMAL -FORCE  DISTRIBUTIONS  OF  A  MODEI.  OF 
A  SCOUT  CONFIGURATION  AT  A  MACH  NUMBER 
OF  3.  10,  by  Byron  M.  Jaquet.    May  63.  57p.  7  refs. 
Technical  note  D- 1799. 
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NASA  N63- 16159 


OTS  $1.75 


Lewis  Research  Center,  National  Aeronautics  and 
Space  Administration,  Cleveland,  Ohio. 
BASE  HEAT  TRANSFER,  PRESSURE  RATIOS,  AND 
CONRGURATION  EFFECTS  OBTAINED  ON  A   1/27 
SCALE  SATURN  (C- 1)  MODEL  AT  MACH  NUMBERS 
FROM  0.1  TO  2.0.  by  John  L.  Allen  and  Roben  A. 
Wasko.  May  63.  6^.  10  refs.  Technical  mote  D- 1566. 


NASA  N63- 14251 


OTS  $0.75 


Lewis  Research  Center,  National  Aerori  utics  and 
Space  Administration.  Cleveland.  Ohio. 
FEASIKUTY  OF  OPTIMIZING  NOZZLE^ 
FORMANCE  FOR  ORBITAL- LAUNCH  ROCKETS,  by 
John  R.  Jack.  Apr  63,  26p.  7  refs.   NASA  TN  D-1578. 


)PER- 


NASA  N63- 14025 


OTS  $1.00 


i  Aeronautics 


Marshall  Space  Flight  Center,  National 
and  Space  Administration,  Huntsville,  Ala. 
LAUNCH  DEFLECTOR  DESIGN  CRITEIUA  AND 
THEIR  APPUCATION  TO  THE  SATURN!  C-1  DE- 
FLECTOR, by  R.  L.  Evans  andO.  L.  Sj^rks.  Mar  63, 
39p.  6  refs.  Technical  note  D-1275. 


NASA  N6  3-16993      OTS    $0.75 


Marshall  Space  Flight  Center,  National  iAeronautics 
and  Space  AdnUniscration,  Huntsville,  Ala. 
LUNAR  FUGHT  STUDY  SERIES:  VOLUME  5. 
TRAJECTORIES  IN  THE  EARTH -MOCW  SPACE  WITH 
SYMMETRICAL  FREE  RETURN  PROPBHlTIES,  by 
Arthur  J.  Schwaniger.   June  63,  29p.  6  rqp* 
NASATN  D-1833. 


NASA  N63-110O4      OTS  $8. 10 


,  Aeronautics 


Marshall  Space  Plight  Center,  National 
and  Space  Administration,  Huntsville,  ;  Aa. 
METEOROID  HAZARD  TO  SPACE  VEHICLES  IN 
ORBFT  NEAR  THE  EARTH:  A  FUNCTIONAL  INTER- 
PRETATION OF  THE  INFORMATION  FOR  DESIGN 
AND  OPERATIO.MS  DECISIONS,  by  Charts  C.  Dalton. 
Dec  62,  88p.  51  refs.  NASA  TM  X-789. 


NASA  N63- 16671 


OTS  $7.60 


Aeronautics 
.Ua. 
DESIGN 


Marshall  Space  Flight  Center.  National 

and  Space  Administration.  Huntsville, 
ORBIT- LAUNCHED  NUCLEAR  VEHICLL 
AND  PERFORMANCE  EVALUATION  PROCEDURE 
FOR  ESCAPE  AND  PLANETARY  MISSIONS,  by 
Ronald  J.  Harris  and  Robert  E.  Austin.   B  Nov  62,  76p. 
6  refs.  Technical  memo  no.  X-50003;  Mn*P-P8tVE- 
F-62-11. 


NASA  N63- 16986      OTS   $2.00 


Aeronautics 


Marshall  Space  Flight  Center,  National 
and  Space  Administration.  Huntsville,  Ala. 
ORBTT- LAUNCHED  NUCLEAR  VEHICLE  DESIGN  AND 
PERFORMANCE  EVALUATION  PROCEDURE  FOR 
ESCAPE  AND  PLANETARY  MISSIONS,  by  Ronald  J 
Harris  and  Robert  E.  Austin.   June  63,  74p.  6  refs 
NASATN  D- 1570. 


NASA  N63- 15775   OTS   $0.75 

Minneapolis-Honeywell  Regulator  Co..  Minn. 
AN  APPLICATION  OF  TIME -OPTIMAL  CONTROL 
THEORY  TO  LAUNCH  VEHICLE  REGULATION,  by 
F.  B,  Smith,  Jr.  and  J.  A.  Lovingood.    Rept.  on  Con- 
tract NASr-27.  May,  63,  23p.  9  refs.    NASA  Technical 
note  D-1895. 


NASA  N63- 16228      OTS      $1.60 

National  Aeronautics  and  Space  Administration, 

^Vashington,  D.  C. 
TOWARD  THE  NEW  HORIZONS  OF  TOMORROW,  by 
Hugh  L.  Dryden.    [l%2l  I6p. 


NASA  N63-15257      OTS  $1.10 

National  Aeronautics  and  Space  Administration, 

Washington,  D.  C. 
THE  U.  S.  SPACE  PROGRAM,  by  Hugh  L.  Dryden. 
[1963J  9p. 


PB  163  275      OTS    $52. 00 

Office  of  Scientific  Research  and  Development.  Div.  8. 
INVESTIGATION  OF  DOUBLE  BASE  POWDERS,  by 
Linus  Pauling  (California  Inst,  of  Tech. )  Series  of 
Monthly  repts. ,  Jan  43-Aug  45,  on  Contract 
OEM8r-881.    1945,  declassified  2  Ai«  60,  l,03lp.  In 
5  vols.   OSRD  no.  2146;  ATI -29  740. 

DESCRIPTORS:  •  Explosive  materials.  Powders, 
Chromatographic  analysis.  Spectroscopy,  Solvents, 
Hydrogen  ion  concentration,  •Phthalates,  Ethyl 
radicals.  •Amines.  Phenyl  radicals.  •Nitroglycerin. 
•Balllstite,  •Nitrocellulose. 


PB  163  283  OTS  $1. 10 

Picatinny  Arsenal,  Dover,  N.  J. 
EXAMINATION  OF  20  MM  RHEINMETALL  AMMU- 
NITION,  byG.  M.  Taliaferro.    11  Aug  39,  8p. 
Technical  rept.  no.  982. 

DESCRIPTORS:    •Projectiles,  Propelling  charges. 
Bursting  charges.  Ordnance,  Chemical  analysis. 
Charges  (Explosive). 

Examination  of  several  rounds  which  were  disassembled 
showed  that  the  rounds  were  similar  to  the  20  mm 
Solothurn  Ammunition  (Liesel)  except  for  the  propelling 
charge,  burster  charge  and  ignition  primer. 


PB  163  284      OTS  $2.60 

Picatinny  Arsenal.  Dover,  N.  J. 
EXAMINATION  OF  20  MM  SOLOTHURN  AMMUNI- 
TION, by  W.  H.  Ewart.    23  Dec  40,  2lp.  Technical 
rept.  no.  1053. 

DESCRIFTCWS:  •Antitank  ammunition,  •Projectiles. 
•Armor  piercing  ammunition,  Bursting  charges, 
Ammunition  propellants.  Fuzes  (Ordinance),  Tracers 
(Ordnance),  Metallography.  Ordnance,  Chemical 
analysis. 
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Fourteen  rounds  embracing  five  types  d  20  m/nt 
Anuninition  for  the  Solothurn  Anti-Tank  Gun  were  re- 
ceived at  this  Arsenal  for  examination  and  report. 
Specimens  of  each  type  d  round  were  disassembled  and 
record  drawings  nuide  for  each  type.  One  empty 
projectile  of  each  type  was  furnished  Watertown 
Arsenal  for  metallurgical  examination  and  samples  of 
powder,  explosive,  tracer  mixture  aid  detonator  nwte- 
rial  were  analyzed.  The  results  of  these  specific 
analyses  are  incorporated  in  this  report.   (Author) 


TID-17953  OTS  $1.60 

Ssndia  Corp. ,  Albuquert]ue,  N.  Mex.        ' 
A  CUMULATIVE-RESULTS  PLAN  FOR  SMALL- 
SAMPLE  INSPECTION,   by  A.  P.  Cone  and  H.  F.  Dodge. 
Rqx.  on  Contract  AT(29- 1)789.  Feb  63,20p.  SCDC-3048. 


AO-282  705  repriced  OTS  $2.25 

Space  Technology  Labs  . ,  Inc. ,  Redondo  Beach, 

Calif. 
TECHNIQUES  FOR  ANALYSS  OF  NONUNEAR 
ATTITUDE  CONTROL  SYSTEMS  FOR  SPACE 
VEHICLES.   VOLUME  1.  CHARACTERISTICS  OF 
THE  SPACECRAFT  ATTITUDE  CONTROL  PROBLEM, 
by  E.  I.  Ergin,  V.  D.  Norum,  andT.  G.  Windeknecht. 
Final  rept. ,  Jan-Dec  61,  on  Contract  AF  33(616)7811. 
June  62,  99p.  3  refs.  ASD-TDR-62-208; 
NASA  N62- 17582. 

DESCRIPTXDRS:  •Spaceships,  'Satellite  vehicles , 
Satellite  attitude.  Nonlinear  systems.  Nonlinear 
differential  equations  ,  Orbiul  flight  paths  .  Satellite 
vehicle  trajectories ,  Equations,  Motion,  Matrix 
algebra,  Transformations  (Mathematics),  Infrared 
scanning.  Computer  logic,  Solar  cells,  Torque, 
Control,  Control  systems. 

This  four  volume  repon  was  prepared  in  order  to 
compile,  describe  and  apply  the  available  nonlinear 
analysis  and  design  techniques  for  space  vehicle 
attitude  control  systems  and  to  outline  additional  areas 
of  future  effon  to  improve  present  analysis  and  design 
procedures .  Volume  I  is  a  definition  and  description 
of  the  problems  associated  with  the  design  of  space 
vehicle  attitude  control  systems.  (Author) 


NASA  N63-15048      OTS  $7. 60 

Stanford  Research  Inst. ,  Menlo  Park,  Calif. 
DETERMINATION  OF  CONDITIONS  FOR  MULTIPLE 
USE  OF  FREQUENCY  ALLOCATIONS  FOR  SATEL- 
LITE COMMUNICATIONS  AND  GROUND  SERVICES, 
by  G.  H.  Hagn,  A.  S.  Dennis  and  others.  Final  rept. 
on  Contract  NASr -49(02).  Feb  63,  75p.   11  refs.  SRl 
ProJ.  3773. 


Sanitation  and  Safety  Engineering 

PNE-205F    OTS   $0.50 

Air  Route  Traffic  Control  Center,  Federal  Aviation 

Agency,  Salt  Lake  City,  Utah. 
FEDERAL  AVIATION  AGENCY  AIRSPACE  CLOSURE, 
by  Stuart  Halsey.    Preliminary  (Final)  rept.  on  Proj. 
SEDAN.     1962.     17  Apr  63,   lip.  NASA   N63-154.S8. 


HASL-126      OTS  $1.00 

Health  and  Safety  Lab. ,  Atomic  Energy  Commission, 

New  York. 
A  COMPUTER  PROGRAM  FOR  CALCULATING 
NEUTRON  INTERACTION  BETWEEN  CYLINDRICAL 
STORAGE  CCWTAINERS,  by  Stephen  Lanes  and 
Theodore  Rosenberg.    Feb  63,  36p.  7  refs. 
NASA  N63- 16385. 

PB  163  334      OTS  $3.60 

Navy  Electronics  Lab. ,  San  Diego,  Calif. 
TRIANGULATION  TESTS  OF  THE  NORTHEAST 
PACIFIC  SOFAR  NETWORK,  by  J.  Lesko,  M-  R. 
Miller  and  others.    27  Apr  SO,  38p.  5  refs.    Rept.  175; 
ATI-79  114. 

DESCRIPTORS:  •Air-sea  rescues,  •Networks, 
•Sound  ranging,  'Underwater  sound,  •Triangulation, 
•Underwater  sound  equipment,  •Underwater  explosions, 
Oceanographic  vessels,  Oceanographic  data,  Tests, 
Analysis,  *Sonar,  Naval  operations. 

An  evaluation  stixly  was  made  of  the  Northeast  Pacific 
SOFAR  (sound  fixing  and  ranging)  network  as  a  search 
and  rescue  facility.    Analyses  were  made  of  records 
obtained  during  SOFAR  cruises  to  determine  the 
accuracy  and  limitations  d  the  network  for  triangulation 
purposes,  and  to  determine  the  optimum  charge-weight 

and  explosion  depth.   Triangulation  charts  for  the  entire 
area  were  prepared.   Disturbances  in  the  central  part 
cf  the  area  covered  by  the  network  can  be  located  with 
an  average  error  of  approx  4  nautical  miles,  but  errors 
as  large  as  20  nautical  miles  are  to  be  expected  at  the 
edge  of  the  area.    A  4 -lb  bomb  detonated  at  350  fathoms 
appears  to  give  adequate  signal  strength  for  use  over 
the  entire  network. 

COO- 274      OTS  $2.25 

Underwriters' Labs.,  Inc.,  Chicago,  III. 
FIRE  TESTS  OF  SHIPPING  CONTAINERS  AND 
COBALT-60  TELETHERAPY  HEAD,  by  Leonard  H. 
Horn.   Rept.  on  Contract  AT(1 1-1)1022.   31  Mar  63, 

77p. 


PB  163  288 


Ship  Building 


OTTS  $8.10 


Davidson  Lab. ,  Stevens  Inst,  of  Tech., 

Hoboken,  N.  J. 
RESEARCH  ON  SHIP  OONTROLLABIUTY.   PART  I- 
SURVEY  AND  LONG  RANGE  PROGRAM,  by  Haruzo 
Eda  and  C.  Lincoln  Crane.  Jr.   Rept.  on  Contract 
MA  2701,  T/O  1.  Oct  62,  88p.  139  refs. 
Rqx.  no.  922. 

DESCRIPTORS:  •Ships  (Nonmihtary),  Control, 
Maneuverability.  Motion,  Equations,  •Ship  models, 
•Hydrodynamics ,  'Marine  rudders  ,  Propellers 
(Marine),  •Water  waves,  •Wind,  Moments,  •Control 
systems,  •Automatic  pilots,  •Model  basins. 
Bibliography . 
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lilof 


A  survey  of  recent  developments  in  the  fiejiil  of  steer- 
ing and  maneuvering  of  ships  is  made  to  prpvide  a 
basis  for  planning  a  long  range  research  program  for 
the  Maritime  Administration.  An  anemptwas  made  to 
include  data  from  a  large  number  of  papeifi  published 
in  the  past  twenty  years  .  A  list  of  nearly  !140 
references  is  included  at  the  end  of  the  rebon.  New 
facilities  for  controllability  research  are  &>eviewed, 
and  practices  and  problems  of  ship  contrx)|  discussed. 
Based  on  this  survey,  a  five  year  research, program  is 
constructed.  (Author) 


PB  163  287 


OTS  $7.60 


Davidson  Lab. ,  Stevens  Inst,  of  Tech. 

Hoboken.  N.  J. 
RESEARCH  ON  SHIP  CONTROLLABIUTV.   PART  11- 
STEERING  CHARACTERlSnCS  OF  THE  SERIES  60 
(Cb      0.60),  by  Haruzo  Eda  and  C.  Lincolbi  Crane,  Jr. 
Rept.  on  Contract  MA  2701,  T/O  1.  Oct  M,  73p. 
14  refs.   Rept.  no.  923, 

DESCRIPTORS:  •Ships  (Nonmilltary),  CodtVoI, 
Maneuverability,  Stability,  •Ship  hulls,  •Skip  models, 
•Hydrodynamics,  Moments,  Motion,  Equa^ons, 
•Marine  rudders,  Propellers  (Marine),  •Model  tests. 

An  investigation  of  the  steering  characteriklics  of  the 
Series  60  (Cb-  0.60)  hull  form  was  perfofmed  as  part 
of  a  broad  study  to  improve  merchant  ship  steering  and 
maneuvering  qualities  .  The  experiments  qonsisted  of 
rotating  afm  tests  and  free  turning  tests  o^ia  five-foot 
model.  Good  agreement  between  free  turnjtg  test 
results  and  predictions  based  on  rotating  arm  results 
indicate  that  the  linear  motion  prediction  ijiethod  is  a 
useful  tool  for  analyzing  steering  qualitiesL   Frequency 
response  and  harmonic  analysis  technique^  were  used 
with  lateral  ntxKion  derivatives  obtained  oni  the  rotating 
arm  to  predict  zig-zag  maneuvers  of  the  model 
(Author)  (See  also  PB  163  288) 


FB  163  293 


OTTS  $11.50 


Institute  of  Engineering  Research,  U.  of  {[^fomia, 

Berkeley. 
ELASTIC  RESPONSE  OF  A  STIFFENED  iftATE 
UNDER  SLAMMING  LOADING,  by  Tamotsu  Nagai , 
Rept.  on  Contract  MA  2620.  T.O.  I.  Apr  62,  I52p. 
16  refs.  Series  no.  186,  issue  no.  1.  I 

DESCRIPTORS:  •Mechanics.  •Panels  (Struitural), 
•Ship  plates,  Reinforcing  materials,  •Loa^ig 
(Mechanics),  •Impact  shock.  •Elasticity,  fiieory. 
Vibration,  Nonlinear  equations.  Graphic  aij^lysis. 
Tables . 

The  response  in  the  stiffened  plate  due  to  slamming 
loading  is  considered  as  superimposed  vibiiation  of 
both  the  whole  structure  and  local  vibratioris  of  the 
panel  plating.  The  local  vibration  in  this  c4«e  means 
the  vibration  of  the  plating  panel  having  sides  on  the 
girders  and  stiffeners .  To  obtain  an  approximate 
solution  of  such  a  problem,  the  energy  metkxi  is  used. 
Two  theoretical  analyses  are  developed  in  (^rder  to  get 
the  whole  vibration  due  to  only  the  effect  of  bending  as 
well  as  the  local  vibration  of  the  bottom  plaite  due  to 
both  effects  of  bending  and  stretching.  In  tht  local 
vibration  we  discuss  the  problem  such  as  ajilsotropic 
plate,  in  which  the  bonom  plate  is  consideijad  as  one 
special  case.  The  data  available  to  design  ire  also 


given  in  order  to  decide  the  scantlings  of  a  stiffened 
plate  within  the  allowable  amount  of  stress .  which  will 
be  dynamically  determined  by  experiment.  (Author) 

PB  163  290  OTS  $3.60 

Institute  of  Engineering  Research,  U.  of  California, 
oerlceley .  ' 

CONSIDERATIONS  IN  THE  DESIGN  OF  A  VERTICAI 
DROP  TEST  FAQUTY  AT  TOE  UNIVE^TY  OF 
CAUFORNIA,  BERKELEY,  by  Walter  M^l^^ 
Rept.  on  Contract  MA  2620.  T.O.  I.  Sep  62,  37d 
14  refs.  Series  no.  186.  issue  no.  4. 

DESCRlFrORS:   'Ship  structural  components.  •Ship 

ii**;  ^'^'"g  (Mechanics),  •Impact  shock.  Ship 
models .  •Test  facilities  .  'Towers ,  Design . 

A  vertical-drop  test  faclUty  has  been  proposed  for  use 
in  an  experimental  investigation  of  the  response  of 
ship  forward  bottom  structure  to  slam  loads  .  Herein 
IS  presented  the  results  of  some  evaluations  of  peni- 
nent  literature  and  a  discussion  of  the  considera^ons 
and  test  facility  requirements  which  led  to  the  proposed 
design.  In  addition,  a  brief  review  is  given  of  the  test 
facility  features,  its  capabilities,  and  instrument  Si 
requirements.  (Author) 


PB  163  289 


OTS  $8.10 


Institute  of  Engineering  Research,  U.  of  California 
Berkeley . 

LARGE  PERMANENT  SET  OF  SHIP  BOTTOM  PLAT- 
ING DUE  TO  SLAM  LOADS,  by  Tamotsu  Nagai 

Rept.  on  Contract  M\  2620.  T.O.  I.  Dec  62    88p 
21  refs.  Series  no.  166.  issue  no.  5. 

DESCRIPTORS:  •Mechanics.  •Str^ictural  shells,  •Ship 
plates,  'Loading  (Mechanics),  'Impact  shock, 
Plasticity,  •Elasticity.  Theory.  Statics,  Vibration 
Graphic  analysis. 

It  is  the  aim  of  this  paper  to  develop  a  method  for 
determining  the  large  permanent  set  of  bottom  plating 
caused  by  large  slam  loads .  The  theoretical  analysis 
is  carried  out  in  two  steps;  first,  the  case  of  large 
permanent  set  due  to  only  large  slam  load  and  second 
the  case  of  a  large  slam  load  applied  many  times .  In 
carrying  out  the  former,  the  same  assumptions  and 
principles  as  those  used  in  the  previous  paper  are  re- 
Introduced  and  the  effect  of  stretching  is  in^uded  as 
well  as  that  of  bending,  but  in  the  latter  case,  another 
theorem  about  the  limit  analysis  and  condition  of  shake- 
down IS  introduced.  Without  this  theorem  the  solution 
becomes  useless  since  the  resultant  permanent  set  of 
plating  tends  to  infinity  which  causes  fracture. 
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PERMANENT  SET  OF  A  BOTTOM  SHELL  PLATE 
DUE  TO  SLAMMING  LOADING,  by  Tamotsu  Nagai. 
Rept.  on  Contract  MA  2620,  T.O.  1.6  Aug  62,  81p. 
10  refs.  Series  no.  186,  issue  no.  2. 

DESCRIPTORS:  •Mechanics,  •Structural  sheUs.  •Ship 
plates.  Reinforcing  materials  .  •Loading  (Mechanics). 
•Impact  shock,  •Plasticity,  Creep,  Theory,  Graphic 
analysis.  Tables. 


S-19. 


The  theoretical  analysis  of  a  bottom  shell  plate 
designed  to  attain  a  small  permanent  set  is  carried  out 
based  on  the  unproven  assumptions  that  plastic  actions 
will  develop  on  the  first  application  o*  the  maximum 
slamming  load,  and  that  deformations  of  the  resultant 
dished  panel  will  take  place  elastically.  Purpose  of  the 
■oAlysis  is  to  determine  the  magnitude  d  the  small 
permanent  set,  the  deflection- time  relations  and  the 
energy  dissipated  in  plastic  flow.  Supplementary  data 
are  also  given  on  the  rough  estimation  of  large 
permanent  set.  The  theoretical  methods  are  applied 
to  a  sample  problem  illustrating  how  plate  thickness  is 
detertnined  as  a  function  of  maximum  stipulated 
permanent  set.  (Author) 
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Massachusetts  Inst,  of  Tech. ,  Cambridge. 
SEAKEEFING  QUAUTIES  OF  SHIPS.  PART  U:  THE 
M.l.T.  SEAKEEFING  TESTING  FAQUTY,  by 
Michael  D.  Pearlnum.  Rept.  on  Contract  M.A.  2701 . 
Mar  63,  59p.  17  ref«. 

DESCRIPTORS:  •Hydrodynamics,  'Ship  models, 
•Test  facilities,  •Model  basins.  Design,  •Water  waves. 
Generators,  Programming  (Computers),  Spectro- 
graphic  analysis,  [>igital  systems.  Analog  systems  . 

A  facility  was  specifically  designed  and  constructed  for 
seakeeping  studies  of  ships .  This  facility  has  the 
capability  (limited  to  head  and  stem  seas)  of  recreat- 
ing typical  ocean  wave  systems  as  well  as  regular 
seas  .   Model  instrumentation  has  been  developed 
allowing  any  significant  measurements  to  be  auto- 
matically recorded  during  an  experiment.  A  facility 
has  also  been  developed  which  will  automatically 
analyze  and  process  both  this  model  data  and  suitably 
recorded  full-scale  ship  data.  In  addition,  facilities 
are  available  which  will  convert  the  data  to  a  form 
compatible  with  a  digital  computer,  such  that  the 
analysis  can  be  carried  out  digitally.  The  computer 
programs  necessary  for  carrying  out  the  analysis  have 
been  written  and  tested.  A  study  was  initiated  for  the 
purpose  of  determining  what  is  required  to  recreate 


the  sea  with  sufficient  accuracy  for  seakeeping  tests. 
Preliminary  work  indicates  that  it  is  necessary  to 
specify  the  statistical  distribution  of  water  surface 
elevation  or  wave  height  in  addition  to  the  energy 
density  spectrum.  (Author) 
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OH  THE  DYNAMICS  OF  ANTI- ROLLING  TANKS,  by 
Joseph  H.  Chadwick,  Jr.  and  Karl  Klotter     Technical 
rept.  no.  2  on  Contract  N6onr-25129;  suppl.  to  Tech- 
nical rept.  no.  15  on  Contraa  N6-onr-25l-2. 
16  Feb  53.  88p.  32  refs.   AD-8034. 

MSCRIPTORS:  •Ship  struaural  components, 
•Stabilization  systems,  •Ballast  tanks,  Pumpe,  Design, 
Differential  equations.  Equations  ct  motion.  Roll, 
Functions. 

A  comprehensive  discussion  is  given  ct  the  dynamics  cf 
both  active  and  passive  U-tube  tank  stabilizers.  The 
ship-tank  system  and  one  d  its  mechanical  analogs,  the 
double  pendulum,  are  discussed.   The  differential 
equations  of  motion  for  the  ship-tank  system  are  estab- 
Ushed;  the  only  simplifying  assumption  is  that  the  axis 
d  rotation  is  taken  as  fixed.  The  effects  of  the  param- 
eters on  the  system  behavior  are  discussed  in  a  general 
way.  The  passive  tank  is  treated  in  particular,  with 
special  emphasis  on  optimization  of  the  performance. 
The  discussion  is  extended  to  systems  with  a  moving 
axis  al  rotation,  and  a  review  of  system  parameter 
values  in  practical  installations  is  presented.   The  ques- 
tion al  coupling  terms  is  considered.   The  pertinent 
literature  is  reviewed.  (DDC  abstract) 
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SHIP  STABIUZATION  IN  THE  LARGE:  A  GENERAL 
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Joseph  H.  Chadwick,  Jr.    Final  rept.  on  Contraa  N6onr- 
25129.    27  Feb  53,  I04p.  89  refs.   AD-9114. 

DESCRIPTORS:  'Ship  structural  components, 
♦Stabilization  systems.  Design,  Effeaiveness,  Costs, 
•Water  waves,  •Servomechanisms,  •Gyro  stabilizers, 
Marine  rudders,  Cycloidal  propellers.  Shrouded 
propellers,  Jets,  •Ballast  tanks,  •Control  systems. 
Bibliographies. 

A  general  survey  d  the  whole  field  of  ship  stabilization 
devices  and  systems  is  given,  together  with  a  detailed 
discussion  of  the  stabilizer  design  problem.  An  explica- 
tion is  given  for  definitions  of  performance  and  cost  in 
stabilization  systems.  The  waveslope  input  is  discussed. 
The  field  of  stabilizing  devices  is  classified  and  evalu- 
ated.  A  variety  d  control  schemes  are  analyzed;  and 
the  control  design  problem  is  discussed.   Several 
detectors  for  effective  waveslope  are  compared. 
Finally,  some  pertinent  remarks  are  made  on  the 
optimization  of  system  performance.  (Author) 
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motors.  High  altitude,  Supersonic  flow. 

This  report  presents  the  preliminary  re^iilts  of  a 
development  program  conducted  to  detertnine  the 
altitude  simulation  produced  by  various  fiecond  ai»d 
third  stage  rocket  engines  enclosed  in  ar  altitude 
chamber  and  fired  through  a  diffuser  into  the  atmos- 
phere.   The  results  of  preliminary  nitrogen  gas  tests 
and  a  qualitative  description  of  the  flow  ttechanism  in 
a  constant  cross -sectional  area  supersonic  diffuser 
are  presented  for  various  supersonic  notfcle  exit  area 
to  diffuser  cross -sectional  area  ratios  and  supersonic 
nozzle  shapes.   To  date,  the  majority  of  diffuser  and 
supersonic  nozzle  configurations  have  b^n  tested  with 
nitrogen  gas  as  a  primary  fluid.    At  preddnt,  tests  are 
also  being  conducted  utilizing  1000  and  3(XX)  pound 
thrust  solid  propellant  rocket  engines,   "^liis  experi- 


mental dau  will  be  combined  with  analytical  results  to 
produce  a  family  of  curves  required  to  design  a 
cylindrical  diffuser  for  simulating  altitude  testing  of 
a  large  variety  of  rocket  engine  configurations.    (Autho^ 
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COMBUSTION  PERFORMANCE  OF  TWO  EXPERI- 
MENTAL TURBOJET  ANNULAR  COMBUSTORS  AT 
CONDITIONS  SIMULATING  HIGH- ALTITUDE  SUPER- 
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Attempts  were  made  to  8H)ply  formulations  of  sealants 
for  crimped  and  threaded  joints  on  fuzes.    Early  ex- 
periments indicated  that  the  pot  life  of  polysulfide 
sealants  could  be  extended  by  modification  of  the 
accelerator  mix.  although  this  modification  made  the 
preparation  at  a  uniform  composition  difficult.   The 
breakout  torques  obtained  was  about  35  in.  -lb,  calcu- 
lated on  the  basis  at  a  l-l/8-in.  bolt  diameter.   Studies 
were  made  of  MPL-monomer  thread  sealants.   Primary 
efforts  involved  developing  additives  to  MPL-monomer 
and  new  monomers  related  to  MPL  that  would  reduce 
the  breakout  torque,  and  testing  various  compositions 
both  after  aeration  and  after  cure  by  a  highly  reactive 
initiator  system.   Three  methods  of  polymerization 
MPL  monomer  were  studied:  (1)  self-sealing  polymeri- 
zation, (2)  a  process  in  which  MPL-monomer  ctMnposi- 
tions  are  both  activated  and  inhibited  by  an  air  stream, 
and  (3)  by  incorporating  various  polymeric  materials  in 
MPL -monomer.  (DDC  abstract) 
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•Handbooks,  Oxygen,  Nitrogen,  Liquid  r  xket  pro- 
pellants.  Gases,  Hydrogen  compounds,  fluorides. 
Production,  Handling,  Transponation,  S^c^rage,  Safety, 
Toxicity,  Disposal,  Chemical  propertiest  Physical 
properties.  Fuel  storage  tanks.  Pressure  tanks,  Pro- 
pellant  tanks,  Pun^s,  Valves,  Pipes,  Se«ls,  Instru- 


mentation, Gas  detectors.  Chemical  ind 
Materials,  Cryogenics. 


Iters, 


This  handbook  is  a  compilation  of  availabl^  design 
data  and  methods  of  operation  representiJig  present 
technical  experience  levels  as  it  applies  |to  fluorine. 
In  addition,  it  includes  design  and  operatjipnal  data 
for  liquid  helium,  liquid  oxygen,  and  liqOW  nitrogen 
systems  in  those  areas  likely  to  be  of  use  to  a  designer 
of  a  liquid  fluorine  facility.   The  handbook  also  con- 
tains considerable  design  information  to  Assist  the 
designer  in  scaling  up  current  sizes  of  fluorine  and 


cryogenic  systems  to  meet  the  designers 
requirements. 

NASA  N63- 16601    OTS   $0.50 


Lewis  Research  Center,  National  Aeronautics  and 
Space  Administration,  Cleveland,  Ohio.   ' 
EXPERIMENTAL  INVESTIGATION  OF  T^E  SLOSH- 
DAMPING  EFFECTIVENESS  OF  POSTTIVt- EXPUL- 
SION BAGS  AND  DIAPHRAGMS  IN  SPHEMCAL  TANKS, 


Specific 


by  Andrew  J.  Stofan  and  Irving  E.  Sumnerl 
10  refs.  Technical  note  no.  D-1712. 


June  63,  20p. 
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NASA  N63- 16989     OTS  $0.75 

Lewis  Research  Center,  National  Aeronautics  and 

Space  Administration.  Cleveland,  Ohio. 
BCPERIMENTAL  EVALUATION  OF  LIOUID- 
FLUORINE  SYSTEM  COMPONEOTS    bv 

fi^^'^b'  DeWitt  and  Harold  W.  Schmidt.   June  63 
22p.  5  refs.    NASA  TN  D-1727. 

NASA  N63- 16880  OTS  $0.75 

Lewis  Research  Center.  National  Aeronautics  and 

Space  Administration,  Cleveland,  Ohio. 
PRELIMINARY  INVESTIGATION  OF  CATASTROPHIC 
FRACTURE  OF  LIQUID-FILLED  TANKS  IKffACrED 
IL'^r'^n'r^'^'''''  PARTICLES,  by  Frai^TLepka 
^e  no.^l?3?^°^^*  *^^  ^^  ^'  '  '■*^'«-  Technical 


AD-280  893  OTS  $0.50 

Rock  Island  Arsenal  Lab. ,  111. 
REDUCTION  OF  FRETTING  CORROSION  OF 
GREASES  BY  USE  OF  EXTREME  PRESSURE  AND 
ANTIWEAR  ADDITIVES,  by  S.  Fred  Calhoun. 
20  Feb  62,  17p.  18  refs  .   Rept.  no.  62-651; 
NASA  N62- 12404. 

DESCRIPTORS:  Lubricants,  -Greases.  •Corrosion 
inhibition,  Antiseize  compounds ,  Lubricant  additives , 
Pressure,  Degradation. 

A  machine  was  developed  for  the  study  of  fretting  and 
is  described.  Five  greases  and  six  additives  were 
selected  and  evaluated  for  their  ability  to  minimize 
fretting.  Three  of  the  additives  were  primarily  of  the 
Extreme  Pressure  type  and  increased  the  Mean  Hertz 
Load  of  all  greases  to  which  they  were  added.  Two  of 
them  reduced  the  fretting  of  all  greases  while  the  third 
was  effective  in  only  three  (rf  the  four  greases .  A 
fourth  additive,  primarily  an  antiwear  type,  had  a 
slight  adverse  effect  upon  the  Mean  Hertz  Load  and 
appeared  to  promote  fretting  in  all  greases  .  A 
lubricity  type  additive,  when  used  alone  or  in  combi- 
nation with  an  EP  and  an  antiwear  additive,  resulted  in 
a  slight  decrease  in  fretting  in  the  one  grease  in  which 
it  was  tested.  The  effect  of  the  additives  was  not 
uniform  in  all  greases  and  some  were  benefited  more 
than  others .  (Author) 

NASAN63-16746   OTS   $2.25 

Rocket  Research  Lab. ,  Ohio  State  U.  Research 

Foundation.  Columbus. 
EXPERIMENTAL  AND  THEORETICAL  STUDIES  ON 
THE  FORMATION  OF  DETONATICW  WAVES  IN 
VARIABLE  GEOMETRY  TUBES,  by  Loren  E.  Bollinger, 
Michael  C.  Fong  and  others.    Rept.  on  Grant  N8G-44-60. 
June  63,  8lp.    17  refs.  Technical  note  no.  D-1983. 

NASA  N63- 13631  OTS  $7.60 

Southwest  Research  Inst. ,  San  Antonio,   Tex. 
UQUID  SLOSHING  IN  A  SPHERICAL  TANK  FILLED 
TO  AN  ARBITRARY  DEPTH,  by  Wen-Hwa  Chu. 
Technical  rept.  no.  4  on  NASA  Contract  NAS8-1555; 
Contract  DA-23-072-ORI>  1251.    15  Dec  62,  72p.  17refa 

NASA  N63- 15260      GTS  $4.60 
Southwest  Research  Inst. ,  San  Antonio    Tex 

F^^m'^Ivt'^  'L^'r.'^^"  VIBRATION  OF  pArTIALLY 
FILLED  TANKS,  by  Daniel  D.  Kana.    Technical  rept. 
no    6  on  Contract  NASw- 146.    28  Feb  6.3,  41p.   18  refs 
SwRI  Proj.  4-961-Z 
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NASA  N63- 16391  OTS  $0.50 

Ames  Research  Center,  National  Aeronautics  and 
Space  Administration.  Moffett  Field,  Calif. 
VARIATIONAL  APPROACH  TO  THE  CALCULATION 
OF  CHARGE  EXCHANGE  CROSS  SECTIONS  FOR 
ACHABATIC  COLUSONS,  by  Frederick  E.  Alzofon 
and  Fred  C.  Witteborn.  May  63,  lip.  6refs. 
Technical  note  D- 1654. 


WAPD-R(WB)-l      OTS  $1.60 

Bettia  Atomic  Power  Lab. ,  Pittsburgh,  Pa. 
DIGITAL  COMPUTER  PROGRAMS  FOR  THE 
STATISTICAL  ANALYSIS  OF  DATA,  by  T.  Shimamoto. 
Rept.  on  Contract  AT(II-I)GEN-I4.   Oct  62,   15p. 


TID- 17537      OTS  $9.10 

Brown  U. .  Providence,  R.  I. 
GEOMETRIC  DEFINITICW  OF  GAUGE  IN  VARIANCE, 
by  Elihu  Lubkin.  Rept.  oo  Contract  AT(30-l)2262. 
11  Nov  62,   I09p. 


NYO-9759      OTS     $4.60 

Courant  Inst,  d  Mathematical  Science,  New  York  U  , 

N.  Y. 
DIFFERENCE  SCHEMES  WITH  HIGH  ORC«R  OF 
ACCURACY  FOR  SOLVING  HYPERBOUC  EQUATIONS, 
by  Peter  D.  Lax  and  Burton  Wendroff .   Rept.  oo  Con- 
tract AT(30- 1)1480.   31  July  62.  49p.   NASA  N63-II198. 

NYO-9I92      OTS  $1.60 

Courant  Inst,  d  Mathematical  Sciences,  New  York 

U.,  N.  Y. 
ON  THE  GENERALIZED  OVERRELAXATION 
METHOD  FOR  OPERATOR  EQUATIONS,  by 
W    V    Peiryshyn.    Rept.  on  Contraa  AT(30-l)l480. 
14  June  62,  20p.  Srefs.   NASA  N63-I1802. 

NASA  N63-1615I      OTS     $2.60 

Iowa  State  U.  d  Science  and  Tech. ,  Ames. 
NORMAL  ELUPTIC  INTEGRALS  OF  THE  FIRST  AND 
SECOND  KINDS,  by  B.  C.  Carlson.   Rept.  on 
Grant  N8G-293;  Contraa  Nonr-220(3I).    [19611  27p. 
8  refs. 


UCRL-10744      OTS  $1.25 

Lawrence  Radiation  Lab. ,  U.  of  California,  Berkeley. 
CONDITIONS  FOR  THE  DISCRETENESS  OF  THE 
SPECTRUM  OF  SINGULAR  ELLIPTIC  OPERATORS, 
by  Harold  Hanerfeld.  Thesis.  Rept.  on  Contract 
W7406-eng-48.  Jan  63,  47p.   12  refs.  NASA  N63- 16507. 
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OTS  $1.25 


Lewis  Research  Center,  National  Aeronautics  and 
Space  Administration.  Cleveland,  Ohio. 
NUMERICAL  EVALUATION  OF  lON-THRUSTER 
OPTICS,  by  Vladimir  Hamza  and  Edward  A.  Richley. 
May  63.  42p.  11  refs.  Technical  note  D-1665. 


NASA  N63- 16162  OTS  $1.50 

Lewis  Research  Center,  National  Aeronautics  and 
Space  Administration,  Cleveland,  Ohio. 
NUMERICAL  SOLUTION  OF  AXIALLY  SYMMETRIC 
POISSON  EQUATION:  THEORY  AND  APPLICATION 
TO  lON-THRUSTOR  ANALYSIS.   APPENDIX  C: 
IBM  7090  lON-THRUSTOR  FORTRAN  CODE  AhO 
BLOCK  DIAGRAM,  by  Vladimir  Hamza  and  Carl  D. 
Bogart.  May  63,  59p.  4  refs.  Technical  note  D- 1711. 


NASA  N63- 14249      OTS  $0.50 

Marshall  Space  Flight  Center,  National  Aeronautics 
and  Space  Administration,  Huntsville,  Ala. 
A  RECURSION  RELATI<»I  ASSOCIATED  WITH  A 
CERTAIN  SPECIAL  TYPE  MTERMINANT,  by 
E.  Bay  lis  Shanks.   Apr  63,  6p.   NASA  TN  D-1112. 

DESCRIPTORS:  •Vibration,  'Vibrators  (Mechanical), 
Motion,  Elasticity.  Damping,  Ships,  Equations  of 
modon.  Harmonic  analysis. 

This  report  gives  formulas  for  the  response  of  selected 
simple  vibratory  systems  to  either  forced  motions  of 
their  supports  or  to  external  forces.   The  systems 
treated  include  a  sprung  mass,  a  sprung  rotor,  a  canti- 
lever beam,  and  a  general  elastic  system  attached  to 
a  rigid  base.   (Author) 

NASA  N63- 15031       OTS  $2.60 

Jet  Propulsion  Lab. ,  Calif,  Inst,  of  Tech. ,  Pasadena. 
THE  LAMINAR  BOUNDARY  LAYER  ON  A  DISK  OF 
FINFTE  RADIUS  IN  A  ROTATING  FLOW.    PART  IL 
A  SIMPLIFIED  MOMENTUM-INTEGRAL  METHOD, 
by  Leslie  M.  Mack.    Rept.  on  Contract  NAS7  - 100. 
31  Jan  63,  23p.   13  refs.   Technical  rept.  na  32-366. 


TID- 17889      OTS   $9.60 

Illinois  U. ,  Urbana. 
DRAG  AND  HEAT  TRANSFER  OF  FLUID  SPHE- 
ROIDS IN  STEADY  MOTION,  by  S.  Winnikow.    Interim 
rept.  on  Contract  AT(1 1-1)1069.   Jan  63,   I17p. 

PB  181  511       OTS  $1.00 

Illinois  U. ,  Urbana. 
A  STUDY  OF  BRITTLE  FRACTURE  INITIATION  IN 
MILD  STEEL,  by  F.  W.  Barton  and  W.  J.  Hall.    Rept. 
on  Contract  NObe- 65790.    15  July  63,  37p.   19  refs. 
Ship  Structure  Committee  Serial  no.  SSC-147. 

DESCRIPTORS:  •Ship  plates,  *Steel  plates,  'Fracture 
(Mechanics),  •Brittleness,  Plasticity,  Elasticity, 
Stresses,  Models  (Simulations),  Test  methods.  Ship 
structural  components. 
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The  purpose  of  this  investigation  was  to  stud^  the  con- 
ditions c*  brittle -fracture  initiation  in  low-carbon 
steel.    An  elastic-plastic  stress  analysis  wa^  developed 
from  which  the  state  of  stress  along  the  minimum 
section  of  a  notched  specimen  could  be  deteikiined  as 
a  function  of  the  average  applied  stress  and  ifie  yield 
stress.    A  series  of  tests  on  plate-type  specimens, 
with  the  same  notch  configuration  as  that  us^  in  the 
stress  analysis,  provided  experimenul  valu^$  of 
average  fracture  stress  under  various  test  ctmditions. 
Application  of  the  elastic-plastic  stress  analysis  to  the 
experimental  results  provided  a  theoretical  prediction 
at  the  state  of  stress  at  the  instant  and  locati(^  of 
fracture  initiation  and  also  an  indication  of  mt  position 
of  the  elastic-plastic  boundary  at  fracture,    jc  was 
found  that  the  stress  condition  necessary  for  brittle 
fracture  initiation,  in  the  mild-steel  specimens  studied, 
was  achieved  when  the  maximum  tensile  str^is  reached 
a  critical  value  of  approximately  246,000  psi    For  a 
ratio  of  average  applied  stress  to  yield  stresla  above  a 
certain  value,  the  maximum  tensile  stress  c^not  attain 
the  necessary  stress  value  for  the  initiation  <  a  brittle 
fracture  as  defined  herein,  and  the  resulting  fracture 
will  be  ductile  in  nature,  preceded  by  gross  plastic 
deformation.    Results  from  this  investigation  were  com- 
pared with  existing  information  related  to  fn  cture 
initiation  to  provide  a  basis  for  evaluating  bcifi  the 
analytical  technique  employed  and  the  final  r^ults 
obtained. 


UCRL- 10598  OTS  $10.50 

Lawrence  Radiation  Lab. ,  U.  erf  CalifomiaJ  Berkeley. 
PHYSICAL  ASPECTS  OF  CREEP,   by  John  E.   Dom 
and  ^m  D.  Mote.   Rept.  on  Contract  W7405-4lg-48. 
1963.  135p. 

NASA  N63-15561     OTS   $0.75 

Lewis  Research  Center,  National  Aeronautijqs  and 

Space  Administration,  Cleveland,  Ohio. 
RATE  OF  LIQUID  JET  BREAKUP  BY  A  TRANSVERSE 
SHOCK  WAVE,  by  Gerald  Morrell,  May  63,  ip. 
13  refs.  Technical  note  D-1728. 


AD- 275  615      repriced  OTS  $0.75 

New  York  U.,  N.  Y. 
INVESTIGATION  OF  CREEP  BUCKUNG  OF 
COLUMNS  AND  PLATES.   PART  V.  THEORhf  OF 
CREEP  BUCKUNG  OF  PERFECT  PLATES  AND 
SHELLS,  by  George  Gerard.   Final  rept.  for 
Apr-Nov  61.  on  Materials  Application,  Conttj^ct 
AF  33(616)5807.   Feb  62.  23p.  8  refs. 
WADC-TR-59-416.  Pan  V;  NASA  N62- 12515 

DESCRIPTORS:  'Metal  plates.  Sheets,  •Cre^^, 
•Buckling,  Equations  of  state,  Stresses,  Deformation, 
Theory,  Stability,  Aluminum  alloys,  Solid  state 
physics,  •Structural  shells. 

A  theory  for  creep  buckling  of  perfect  flat  plates  under 
axial  compression  is  presented  which  is  baseid  on  the 
use  of  an  equation  of  state  to  represent  the  incremental 
stresses  that  arise  at  buckling.  The  theoretical 
results  which  apply  to  any  arbitrary  creep  prioperties 
are  directly  equivalent  to  inelastic  buckling  solutions 
where  now  the  tangent  and  secant  moduli  are  strain 
rate  dependent  qoantitirs  .  Based  on  these  res  ults,  a 


general  theory  for  plates  and  shells  under  various 
types  of  loadings  is  presented  as  a  logical  extension  of 
the  compressed  plate  case.  (Author) 

NASA  N63- 13855      GTS      $8.10 

Rensselaer  Polytechnic  Inst.,  Troy,  N.  Y. 
SUSTAINED  OSCILLATION  OF  SYSTEMS  WFTH  DRY 
FRICTION  AND  RAMP  INPUT,  by  C.  N.  Shen  aqd 
Hubert  Wang.    Rept.  oo  NASA  Grant  N8G-14-59. 
I  Nov  61,  88p.  17  refs.   Mech.  Engin.  Rept.-ACI. 

NASA  N63- 14258  OTS  $1.60 

Southwest  Center  for  Advanced  Studies ,  Dallas ,  Tex 
HYDROMAGNETIC  STABIUTY  AT  A  FLUID 
VELOQTY-DISCONTINUITY,  by  J.  A.  Fejer.  Rept. 
on  Grant  NsG-269-62.  27  Dec  62.  19p.  7  refs  . 
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Space  Technology  Labs. ,  Inc. ,  Redondo  Beach,  Calif. 
BUCKLING  OF  SHELLS  UNDER  DYNAMIC  LOADS, 
by  L.  R.  Koval  and  J.  P.  O'Neill.  Quarterly  rept. 
no.  2,   1  Dec  62-28  Feb  63,  on  Contract  NA.Sw-504. 
[1963]  Up.  3  refs.  Rept.  8688 -6001 -RUOOO. 
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Martin  Marietta  Corn. .  Denver.  Colo. 
BINOMIAL  CONFIDENCE  TABLES,  SOJg  CONFI- 
DENCE, FOR  RELIABILITY  AND  QUALITY  CONTROL 
APPUCATIONS.  byE.  L.  Eagle  and  R.  L.  Hatfield. 
Apr  62,  I40p.   1  ref.   Rept.  no.  M-62-87. 

reSCRIPTORS:  Tables,  ♦Binomials,  •Statistical 
analysis,  •Probability,  •Reliability,  •Quality  control. 
Statistical  distributions. 
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Martin  Marietta  Corp.  .  Denver,  Colo. 
BINC»^IAL  CONFIDENCE  TABLES,  805^  CONFIDENCE. 
FOR  RELIABILITY  AND  QUALITY  CONTROL  AP- 
PUCATIONS. byE.  L.  Eagle  and  R.  L.  Hatfield. 
Apr  62,  I32p.    Rept.  no.  M-62-88. 

reSCRIPTORS:  Tables,  •Binomials,  •Statistical' 
analysis,  •Probability,  •Reliability.  "Quality  contrQl, 
Statistical  distributions. 

See  also  PB  181  479 
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Martin  Marietta  Corp. ,  Denver,  Colo. 
BINOMIAL  CONFICCNCE  TABLES,    90%  CONFICCNCE, 
FOR  RELIABIUTY  AND  QUALITY  CONTROL  AP- 
PUCATIONS, byE.  L.  Eagle  and  R.  L.  Hatfield. 
Apr  62.   124p.    Rept.  do.  M-62-44. 

CCSCRIPTORS:  Tables,  *Binomial8,  •Statistical 
analysis,  •Probability,  •Reliability,  •Quality  control. 
Statistical  distributions. 


See  also  PB  181  480 


S-25 


PB  181  482      OTS$175 

Martin  Marietta  Corp. ,  Denver.  C<rfo. 
BINOMIAL  CONFIDENCE  TABLES,   95%  CONFIDENCE, 
FOR  RELIABILITY  AND  QUALITY  CONTROL  AP- 
PUCATIONS.  by  E.  L.  Eagle  and  R.  L.  Hatfield. 
Apr  62,   I24p.    Rept.  no.  M-62-89. 

DESCRIPTORS:  Tables,  *6inomials,   ♦Statistical, 
analysis,  ♦Probability,  ♦ReliabiUty,  ♦Quality  control, 
Sucisclcal  dlstribucions. 

See  also  PB  181  481 
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Martin  Marietta  Corp. ,  Denver,  Colo. 
BINOMIAL  CONFIDENCE  TABLES,  99%  CONFIDENCE, 
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Oak  Ridge  National  Lab. ,  Tenn. 
AN  IBM -7090  SUBROUTINE  PACKAGE  FOR  MAKING 
LOGARITHMIC  AND  SEMILOGARITHMIC  GRAPHS 
USING  THE  CALCOMP  PLOTTER,  by  D.  K.  Trubey 
andM    B.  Emmett.   Rept.  on  Contraa  W-7405-eng-26, 
12  Dec  62,  lOp. 


OR NL- 3423   OTS  $1.75 

Oak  Ridge  National  Lab. ,  Tenn. 
MATHEMATICS  DIVISION  ANNUAL  PROGRESS  RE- 
PORT, Rept.  for  period  ending  :^1  Dec  62  on  Contract 
W7405-eng-26.     17  Apr  63,    6lp.    39  refs.  NASA 
N63- 15047. 


PB  163  272      GTS    $6.60 

Stanford  U. .  Calif. 
ISOPERIMETRIC  INEQUALITIES  FOR  CERTAIN 
EIGENVALUES  OF  A  MEMBRANE,  by  G.  Szegft. 
Technical  rept.  no.  34  on  Contract  N6ori-106,  T.O.  5. 
15  Oa.  53,  6lp.  6  refs.   AD-19  065. 

DESCRIPTORS:  ♦Membranes,  Vibration,  Surface 
area,  ♦Inequalities,  Differential  equations,  Bessel 
functions.  Functional  analysis.  Integral  equations. 

A  study  was  made  at  the  relations  between  certain 
eigenvalues  of  a  vibrating  membrane  and  the  surface 
area  of  the  membrane  in  cquihbrium.   The  Imembrane 
in  equilibrium  was  represented  as  a  domain  D  of  the 
complex  zaX'fiy  plane  bounded  by  a  single  analytic 
curve  C.   A  consideration  of  2u*.j|2uaO  in  D  with  the 
boundary  condition  *u/>n»0  on  C  led  to  a  formal  proo€ 
of  the  assertion  of  E.  T.  Kornhauser-I.  Stakgold  that 
*'2ip(A/ir)"'/^    Three  special  cases  were  also  con- 
sidered: (1)  D  is  symmetrical  of  order  m  with  respect 


to  the  origin  so  that  it  is  invariant  under  the  roution 
z'sze^'/"^,  where  m  is  a  positive  integer  greater  than 
I;  (2)  ms2;  and  (3)  D  is  symmetrical  with  respea  to  the 
real  axis.    Consideration  was  also  given  to  nearly  cir- 
cular domains  defined  in  polar  coordinates  (r,^)  by 


ril7(J)  =  Uao 


'^S 


(ancos  n^^'bnsin  n^),  where 


n>I 


the  Fourier  coefficients  dt p{^)  are  considered  in- 
finitesimals of  the  first  order.   The  second  variation 
of  the  eigenvalues  \2'  -^3'  M2.  and  P3  *'«»'*  computed 
and  compared  with  the  area  and  their  functionals  of  the 
dontain  D.   (DDC  abstract) 


Computing  Devicas 

TlD-17551      OTS  $5.60 

Digital  Computer  Lab. ,  U.  of  Illinois,  Urbana. 
TECHNICAL  PROGRESS  REPORT.   PART  I:  HIGH- 
SPEED COMPUTER  PROGRAM.    PART  II:  CIRCUIT 
RESEARCH  PROGRAM.    PART  III:  MATHEMATICAL 
METHODS.    PART  IV:  DATA  REDUCTION  METHODS. 
PART  V:  ILLIAC  USE  AND  OPERATIC^.    PART  VI: 
CONTROL  DATA  CORPORATION   1604.    (CDC- 1604), 
PART  VU:  IBM-7090-1401  SYSTEM.    PART  VIII:  IN- 
STRUCTIONAL USE  OF  THE  IBM-7090-1401  SYSTEM. 
PART  IX:  GENERAL  LABORATORY  INFORMATION. 
Rept.  on  Contract  AT(l  1-1)41.5.    Sep  62.  5^. 
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Knolls  Atomic  Power  Lab. ,  Schenectady,  N.  Y. 
ON-LINE  DATA  REDUCTION  BY  ANALOG  COMPUTERS, 
by  J.  E.  Barnes  and  I.  W.  Underwood,  Rept.  on 
Contract  W-31-109-eng- 52.   9p. 

PB  163  101-1    OTS   $9.60 

Moore  School  of  Electrical  Engineering,  U.  of 

Pennsylvania,  Philadelphia. 
COMMON  PROGRAMMING  LANGUAGE  TASK, 
PART  I.  by  S.  Corn  and  E.  Parker.    Final  rept., 
1  July  59-30  June  60,  on  Project  ADAR.  Task  D.  Con- 
tract DA  36-0.39-sc-75047.     30  June  60,   109p.   11  refs. 
AD60UR1;    AD- 248  110. 

DESCRIPTORS:  ♦Programming  languages  Design, 
Theory,  ♦Machine  translation.  Data  processing  sys- 
tems. Computers. 

The  logical  design  of  formal  mixed  languages  is  con- 
tinued. The  material  presents  a  more  formal  defini- 
tion of  the  conccpc  of  infinite  alphabets  and  of  the 
languages  over  such  alphabets.  Also,  the  complexes 
and  theories  of  language  production  systems  are  dis- 
cussed in  detail.    (Author) 

PB  163  101-2   OTS   $ft.00 

Moore  School  of  Electrical  Engineering,  U.  of 

Pennsylvania,  Philadelphia. 
COMMON  PROGRAMMING  LANGUAGE  TASK, 
PART  II:  AUTOMATIC  CODE  TRANSLATK)N  SYS- 
TEM (ACT),   by  A.  W,  Holt,   W.  J.  Turanski,  and 
E.  J.  Parker.     Final  rept.     1  July  59-30  June  60,  on 
Project  ADAR,  Task  U.  Contract  DA  36-039-8C- 
75047.     30  June  60,   I86p.    8  refs.  ADftOURi; 
AD- 248  m. 


S-: 


DESCRIPTORS:  Programming  languages,  De^l[ 
Theory,  ♦Machine  translation,  ♦Data  procesi^ng  sys- 
tems. Computers. 


L 


The  ACT  System  is  a  programmed  adjunct  to  k  general 
purpose  computing  machine  (currently  considered  for 
»he  MOBIDIC)  the  purpose  of  which  is  to  facilitate  the 
initial  encoding  and  sub.scquent  application  trfi  specific 
codc-to-code  translation  procedures.    The  phrase 
code-to-code  translation  is  meant  primarilyjio  cover 
the  conversion  of  problem  oriented  pseudo-codes  into 
machine  code  equivalents.    The  ACT  System  provides 
for  the  housing  of  many  distinct  translation  pitxxedures- 
carrying  algebraic,  data -processing,  simulation  langu- 
ages, etc.,  into  any  of  a  variety  of  computer! (rodes- 
within  the  bounds  of  a  single  controlling  system.  The 
programmed  components  of  the  ACT  System  Include: 
(I)  An  allocation  interpreter  -  AI;  (2)  A  core  library  of 
basic  translation  functions;  and  (3)  A  general  transla- 
tion library  the  content  of  which  varies  with  iji^  of  the 
system. 

NASA  N63- 13262       OTS  $12.50 


Case  Inst,  of  Tecl . 


Numerical  Control  Lab. 

Cleveland,  Ohio. 
A  THEORY  OF  SEQUENTIAL  PATTERN  RECOGNI- 
TION, by  James  L.  Coeunza  and  Harry  W.  ^  trgler. 
Rept.  on  NASA  Grant  NsG- 36-60,  June  62,  UCKt. 
29  refs.    HDC-1-62-14. 


OTS  SB-470,  Revised  $a  10 

Office  of  Technical  Services,  Depc  of  Oomji^erce, 

Washington,  EX  C. 
MAQIINE  TRANSLATIONS,  Apr  63,  20p.  25^  refs. 
OTS  Selective  Bibliography  SB-470,  Rev. 

MSCRIPTORS:  ♦Bibliographies,  ♦Machine  tiknslation, 
Programming  (Computers),  Pattern  recogniti  )|i. 
Memory  devices,  Philology  | 

Lists  252  reports  and  translations  added  to  tl^  OTS 
collection  up  to  Aprils  1963.   Covers  research  On  lan- 
guage coding,  computer  analysis  of  sentences,  pre- 
dictive syntactic  analysis,  development  of  ph<)to- 
memory,  foreign  developments  in  machine  tifMislations 
among  other  subjects.  (Author) 


MECHANICS 


WAPD-230      OTS     $1.25 

Bettis  Atomic  Power  Lab.,  Pittsburgh,  Pa. 
A  NUMERICAL  SOLUTION  FOR  PLATE  BEMdING 
PROBLEMS.  byD.  S.  Griffin.   Rept.  on  Coi«naa 
AT(I1-1)GEN-14.   Feb  63.  52p.  19  refs. 
NASA  N63- 15206. 


NASA  N63- 15060      OTS  $3. 60 

Catholic  U.  of  America.  Washington.  D.  C 
AXIAL  SHEAR  VIBRATIONS  OF  STAR-SHAIitD 
BARS  -  AN  APPLICATION   OF  CONFORMAU  TRANS- 
FORMATION, by  J.  H.  Balirukonis.  Kevin  B.  Casey 
and  others.  Technical  rept.  no.  4  on  Grant  NWG 
l25-61(SuppL   1-62).  Oct  62,  31p.  7  refs. 


PB  163  273       OTS  $12.50 

Stanford  U. ,  Calif. 
STEADY-STATE  OSCILLATIONS  IN  NONLINEAR 
SYSTEMS  OF  TWO  DEGREES  OF  FREEDOM,  by 
Frank  Robert  Arnold.   Technical  rept.  no.  24  on 
Contract  N6onr-251,  T.  O.  2.    1  Dec  53,  17te.  20  refs. 
AD-24  163. 

DESCRIPTORS:  ♦Nonlinear  systems,  ♦OsclUation, 
Equations  of  motion.  Harmonic  analysis,  Differential 
equations,  numerical  methods  and  procedures. 

The  Ritz  averaging  method  is  described  for  multi- 
degree -of -freedom  systems  in  general  and  is  applied 
to  determine  ap>proximate  solutions  to  the  ateady-state 
oecillatlon  of  nonlinear  systems  with  2  degrees  of 
freedom.   A  frlctionless  mechanical  model  is  used  com- 
prising a  main  spring-mass  system  on  a  rigid  founda- 
tion which  is  connected  to  an  auxiliary  mass  through  a 
coupling  spring.   An  harmonic  disturbance  is  applied  to 
the  main  mass  to  produce  oscillations.   The  mednod  is 
used  to  derive  the  equations  which  determine  the  effects 
on  the  system  behavior  of  various  combinations  of 
cubic-type  nonlinearitles  in  the  main  and  coupling 
springs.    A  study  is  also  made  of  the  parameter  values 
necessary  to  produce  a  desired  system  behavior.    All 
procedures  are  presented  in  general  terms  and  then  ap- 
plied to  specific  systems.   The  results  are  shown  in 
dimensionless  response  diagrams  which  are  equivalent 
to  plots  of  displacement  amplitude  vs  frequency  for 
various  disturbance  amplitudes.   The  completely  linear 
form  of  the  system  is  the  dynamic  vibration  absorber. 
In  contrast  with  the  linear  system  which  has  2  distinct 
resonance  frequencies,  the  nonlinear  systems  have  at 
tnosi  1  resonance  frequency.   The  analogous  electrical 
systems  comprise  resistance-free  coupled  circuits  con- 
uining  nonlinear  capacitances  or  inductances.   The 
correspondence  between  mechanical  and  eleccilcal  sys- 
tems parameters  is  included  to  permit  the  interpreta- 
tion of  the  system -response  diagrams  with  respect  to 
the  electrical  analogs.   (DDC  abstract) 


Aerod)rnamics  and  Pneumatics 


NASA  N63-15922      OrrS$1.50 

Ames  Research  Center,  National  Aeronautics  and 
Space  Administration,  Moffett  Field,  Calif. 
LARGE-SCALE  WIND-TUNNEL  TESTS  IN  GROUND 
EFFECTS  OF  A  35°  SWEFTBACK  WING  JET  TRANS- 
PORT MODEL  EQUIPPED  WFTH  BLOWING  BOUNDARY- 
LAYER-CONTROL  TRAILING-AND  LEADING-EDGE 
FLAPS,  by  Klyoshl  Aoyagi  and  David  H.  Hickey. 
May  63,  54p.  3  refs.   Technical  note  D-1884. 


AD- 268  821      OTS   $2.60 

Bendix  Systems  Div. ,  BendixCorp.,  Ann  Arbor.  Mich. 
THE  EQUIVALENT  COMPLEX  DIELECTRIC  CON- 
STANT OF  THE  PLASMA  COATING  FORMED  ABOUT 
THE  CYLINDRICAL  PORTION  OF  A  HEMISPHERl- 
CALLY  CAPPED  CYLINDRICAL  RE-ENTRY  VEHICLE 
by  Paul  D.  Kelly  and  Charles  M.  Knop.  Research  note 
no.  31  on  Contract  DA  11-022-ORD-3463.    I  Mar  61, 
28p.    11  refs. 


s-;^7 


DESCRIPTORS:  •Re-entry  aerodynamics.  Re-entry 
vehicles.  Cylindrical  bodies.  Hemispherical  shells, 
•PUsma  physics.   Thermodynamics,  Coatings. 
Dielectric  properties.  Boundary  layer,  •Shock  waves. 
Transport  properties.  Electromagnetic  properties. 
Density,  Temperature,  Tables. 

Feldman's  characteristic  solution,  describing  the  flow 
field  surrounding  a  hemispherically  capped  cylinder,  is 
used  to  obtain  the  density  f  and  temperature  T  in  the 
■hock  layer  at  two  axial  stations  on  the  cylindrical 
portion  di  the  body.   This  solution  was  computed  for  an 
altitude  of  100.000  ft  for  the  re-entry  velocities  of 
15.000  and  25,000  ft/sec.    An  approximate  method  of 
extending  this  solution  to  other  altitudes  is  discussed 
and  applied.   Tables  of  ^  and  T  in  the  shock  layer  at  the 
two  axial  stations  are  presented  for  the  two  re-entry 
velocities  at  altitudes  ranging  from  50,000  to  250.000  ft 
in  increments  of  50.000  ft. 


PB  163  281       OTS  $6.60 

(Defense  Research  Lab. ,  U.  of  Texas,  Ausdn]. 
DESIGN  AND  PERFORMANCE  OF  A  VARIABLE 
GEOMETRY  DIFFUSER  FOR  AN  AXISYMMETRIC 
WIND  TUNNEL,  by  James  Burl«y  Kyser,    Rept-  on 
Contracts  NOrd-16498  and  NOrd-9195.    15  Feb  56, 
68p.  11  refs.    Rept.  no.  DRL-370,  CF-2480. 

DESCRIPTORS:  •Supersonic  diffusers.  •Axially 
symmetric  flow.  •Supersonic  wind  tunnels.  Shock 
waves,  Mach  number.  Wind  tunnel  nozzles,  Superson 
flow,  Design,  Operation,  Aerodynamic  characteristics. 

To  prevent  the  larger  second  throat  area  required  for 
starting  a  supersonic  wind  tunnel  from  penalizing  the 
performance  during  the  entire  run,  a  diffuser  was 
constructed  with  a  movable  centerbody.   After  the 
normal  shock  had  been  swallowed  during  starting,  the 
centerbody  was  moved  forward,  thus  constricting  the 
flow  area  at  the  second  throat.   This  allowed  the  normal 
shock,  or  shock  system,  to  occur  at  a  lower  Mach 
Number,  and  therefore,  reduced  the  losses. 


PB  163  271       OTS  $6.60 

General  Applied  Science  Labs. ,  Inc. ,  Westbury,  N.  Y. 
REAL  GAS  CHARACTERISTICS  ANALYSIS  FOR  THE 
FLOW  ABOUT  A  BLUNTED  AXISYMMETRIC  CONE, 
by  Anthony  Martellucci.    Rept.  on  Contract 
AF  33(616)6692.   May  60,  declassified  14  July  60,  67p. 
6  refs.    Dau  rept.  no.  5134-4;  Technical  rept.  no.   162; 
AD- 252  900. 

DESCRIPTORS:  •'  hint  bodies,  'Shock  waves,  •Hyper- 
sonic flow,  Gas  fj  >w.  Conical  bodies,  Mode  tests, 
Subsonic  flow.  Boundary  layer. 

Results  of  a  real  gas  characteristic  analysis  of  the 
flow  about  an  axisymmetric  blunted  15  deg  semiapex 
angle  circular  cone  are  presented.   The  model  tested 
was  10.75  in.  in  length  with  a  0.  40-in.  nose  radius. 
Pressure  and  heat  transfer  data  were  obtained  over  a 
60  deg.angle  of  attack.    Approximate  analytical  methods 
for  predicting  the  flow  properties  are  given.   The 
method  was  only  programmed  for  zero  body  incideiKe. 
(DDC  abstracO 


NYO-9188  OTS  $2.60 

Courant  Inst,  of  Mathematical  Sciences,  New  York  U. , 

N.  Y. 
ON  CERTAIN  FINITE  DIFFERENCE  SaiEMES  FOR 
THE  EQUATIONS  OF  HYDRODYNAMICS,   by  John 
Gary.   R<^,  on  Contract  AT(30- 1)1 480.   1  Mar  62,  23p. 
7  refs.  NASAN63-11197. 


PB  163  266      GTS  $3.60 

David  Taylor  Model  Basin,  Washington,  D.  C. 
SOME  CASES  OF  VIBRATION  FORCED  BY  BASE 
MOTIONS  OR  BY  EXTERNAL  FORCES,  by 
E.  H.  Kennard.   Dec  60,  39p.  4  refs.  Rept.   1394. 

NASA  N63- 12499    OTS  $2.00 

Langley  Research  Center,  National  Aeronautics  and 
Space  Administration,  Langley  Station,  Va. 
AERODYNAMIC  CHARACTERISTICS  FOR  COMBINED 
ANGLES  OF  ATTACK  AND  SIDESLIP  OF  A   LOW- 
ASPECT-RATIO  CRUCIFORM- WING  MISSILE  CON- 
FIGURATION EMPLOYING  VARIOUS  CANARD  AND 
TRAIUNG-EDGE  FLAP  CONTROLS  AT  A  MACH 
NUMBER  OF  2.01,  by  Ross  B    Robinson  and  M.  Leroy 
Spearman.    Oct  58,  72p.  3  refs.   NASA  MEMO  10-2-581. 


NASA  N63- 17302      OTS   $0.75 

Langley  Research  Center,  National  Aeronautics  and 
Space  Administration,  Langley  Station,  Va. 
AERODYNAMIC  CHARACTERISTICS  IN  PITCH  AT  A 
MACH  NLIMBER  OF  2.01  OF  SEVERAL  WING-BODY 
COMBINATIONS  WITH  WEDGE-SHAPED  BODIES 
LOCATED  ABOVE  AND  BELOW  A  54.5°  SWEPT 
M:LTA  wing,  byOdellA.  Morris.   June  63,  23p. 
4  refs.   NASA  TND- 1823. 


NASA  N63-16428       OTS  $1.25 

Langley  Research  Center,  National  Aeronautics  and 
Space  Administration,  Langley  Station,  Va. 
AERODYNAMIC  EFFECTS  OF  MODIFYING  WITH 
INBOARD  TRAILING- EDGE  CHAMBER  OF  A  MODEL 
AT  HIGH  SUBSONIC  SPEEDS,  by  Richard  J.   Re. 
May  63,  44p.  5  refs.   Technical  note  D-1809. 


NASA  N63- 16186 


OTS  $0.75 


S-z8 


Langley  Research  Center,  National  Aeronautics 
and  Space  Administration,  Langley  Station,  Va. 
AERODYNAMIC  INTERACTION  EFFECTS  AHEAD 
OF   RECTANGULAR  SONIC  JETS  EXHAUSTING 
PERPENDICULARLY  FROM  A  FLAT  PLATE  INTO 
A  MACH  NUN«ER  6  FREE  STREAM,  by  David  J. 
Romeo.  May  63,  30p.  9  refs.  Technical  note  D-1800. 


NASA  N62- 16471  OTS  $1.50 

Langley  Research  Center,  National  Aeronautics 
and  Space  Administration,  Langley  Station,  Va. 
AIR-HELIUM  SIMULATION  OF  THE  AERODYNANflC 
FORCE  COEFFiaENTS  OF  CONES  AT  HYPERSONIC 
SPEEDS,   by  Charles  L.  Ladson  and  Thomas  A. 
Blackstock,  Oct  62,  58p.  17  refs.  N ASA  TN  D- 1 473. 


NASA  N63- 17301      GTS    $1.50 


Langley  Research  Center,  Natiotial  Ae^-onautics 
and  Space  Administration,  Langley  Station,  Va. 
CENTER-LINE  PRESSURE  DISTRIBUTIONS  ON  TWO- 
DIMENSIONAL  BODIES  WITH  LEADING-EDGE 
ANGLES  GREATER  THAN  THAT  FOR  SHOCK 
DETACHMENT  AT  MACH  NUMBER  6  AND  ANGLES 
OF  ATTACK  UP  TO  25°,  by  Theodcare  J    Goldberg, 
George  C.  Ashby,  Jr. ,  and  James  G.  HoMros. 
June  63,  56p.  5  refs.   NASA-TN  D-1793. 


NASA  N63- 14278      OTS      $1.50 


Langley  Research  Center,  National  Aetonautics  and 
Space  Administration,  Langley  Station,  Va. 
A  COMPARISON  OF  EXPERIMENTAL  AND  THEO- 
RETICAL RESULTS  FOR  THE  COMPRESSIBLE 
TURBULENT -BOUNDARY -LAYER  SKIN  i  FRICTION 
WITH  ZERO  PRESSURE  GRADIENT,  byjjohn  B. 
Peterson,  Jr.   Mar  63,  56p.  29  refs.   NAJATND-1795 


NASA  N63- 16185 


OTS  $0.75 


Langley  Research  Center,  National  Aei|(^utics  and 
Space  Administration,  Langley  Station,!  Va. 
EFFECT  OF  AERODYNAMIC  HEATING  ON  THE 
FLUTTER  OF  THIN  FLAT-PLATE  ARROW  WINGS, 
by  Joseph  M.  Groen  and  Richard  Rosecrajits  .  May  63, 
24p.  8  refs.  Technical  note  D-1788. 


NASA  N63-13882      OTS  $1.  25 


Langley  Research  Center,  National  AeMnautics  and 
Space  Administration,  Langley  Station,  Va. 
EFFECT  OF  CONTROL  TRAIL ING-EIXtE  THICK- 
NESS OR  ASPECT  RATIO  ON  THE  OSOLLATING 
HINGE-MOMENT  AND  FLUTTER  CHARACTER- 
ISTICS OF  A  FLAP -TYPE  CONTROL  AT  TRANS- 
SONIC  SPEEDS,  by  William  C.  Moseley,  |r. ,  and 
Robert  F.  Thompson.  Apr  58,  44p.  9  refe.  NACA 
RM  L58B25. 


NASAN63-13875   OTS   $1.25 


Langley  Research  Center,  National  Aerirtnautlcs  and 
Space  Administration,  Langley  Station,   Va. 
FREE-FLIGHT  AERODYNAMIC -HEATI^ C  DATA  AT 
MACH  NUMBERS  UP  TO  10.9  ON  A  FIJAT-FACED 
CYLINDER,  by  William  M.  Bland,  Jr.,  A»drew  G. 
Swanson,  and  Ronald  Kolenbewicz.    13  Jah  58,  de- 
classified 8  Feb  63.    48p.    17  refs.  Research  memo. 
L57K29.  ~ 


NASA  1*3-13890  OTS  ^$1.25 


Langley  Research  Center,  National  Aeri^utics  and 
Space  Administration,  Langley  Station,  Va. 
FREE-FLIGHT  HEAT -TRANSFER  INVE|?riGATION  AT 
SUPERSONIC  SPEEDS  OF  TWO  SLEND^H  CONE- 
CYLINDER  BODIES  AT  AN  ANGLE  OF  ATTACK  OF 
8°  WITH  ONE  BODY  ROTATING,  by  Ral  ii  A.  Falanga. 
Jan  59,  declassified  8  Feb  63.  43p.  7  ref^»  Memorandum 
12-3U58L. 


NASA  N63- 16294  OTS  $1.50 

Langley  Research  Center,  National  Aeronautics  and 
Space  Administration,  Langley  Station,  Va. 
HEAT-TRANSFER  AND  PRESSURE  DISTRIBUTIONS 
AT  MACH  NUMBERS  OF  6.0  AND  9.6  OVER  TWO 
REENTRY  CONFIGURATIONS  FOR  THE  FIVE- 
STAGE  SCOUT  VEHICLE,  by  Paul  F.  Holloway  and 
James  C.  Dunavant.  May  63,  52p.  11  refs. 
Technical  note  D-1790. 


NASA  N63- 10991 


OTS  $6.00 


Langley  Research  Center,  National  Aeronautics  and 
Space  Administration,  Langlev  Station,  Va . 
HEAT-TRANSFER  AND  PRESSURE  MEASUREMENTS 
ON  A  FLAT-PLATE  SURFACE  AND  HEAT-TRANS- 
FER MEASUREMENTS  ON  ATTACHED  PROTUBER- 
ANCES IN  A  SUPERSONIC  TURBULENT  BOUNDARY 
LAYER  AT  MACH  NUMBERS  OF  2.65,  3.51.  AND 
4.44,  by  Paige  B.  Burbank,  Robert  A.  Newlander,  and 
others.  Dec  62,  424p.  15  refs.  Technical  note  D- 1372. 


NASA  N63- 13874   OTS   $1.25 

Langley  Research  Center,  National  Aeronautics  and 
Space  Administration,  Langley  Station,  Va. 
HEAT-TRANSFER  MEASUREMENTS  IN  FREE 
FLIGHT  AT  MACH  NUMBERS  UP  TO  14.6  CW  A 
FLAT-FACED  CONICAL  NOSE  WITH  A  TOTAL 
ANGLE  OF  29°,  by  Charles  B.  Rumsey  and  Dorothy  B. 
Lee.    24  Jan  58,  declassified  8  Feb  63.  44p.  9  refs. 
Research  memo.  L57L03. 


NASA  N63- 15773  OTS   $0.50 

Langlev  Research  Center,  National  Aeronautics  and 
Space  Administration,  Langley  Station,  Va. 
HELIUM  CONCENTRATIONS  DOWNSTREAM  OF  A 
VENT  EXHAUSTING  HELIUM  AT  SONIC  VELOCITY 
INTO  A  SUPERSONIC  STREAM  OF  AIR  AT  MACH 
NUMBERS  OF  3.51  AND  4. 50,  by  Robert  L.  Stalling8,Jr. 
and  Paul  W.  Howard.  May  63,  21  p.    3  refs.  Technical 
note  D-1787. 


NASA  N63- 15694 


OTS  $1.75 


Langley  Research  Center,  National  Aeronautics  and 
Space  Administration,  Langley  Station ,  Va. 
LONGITUDINAL  AERODYNAMIC  CHARACTERISTICS 
OF  SEVERAL  FIFTH-STAGE  SCOUT  REENTRY 
VEHICLES  FROM  MACH  NUN«ER  0.60  TO  24.4       / 
INCLUDING  SOME  REYNOLDS  NUMBER  EFFECTS 
ON  STABILITY  AT  HYPERSONIC  SPEEDS,  by 
Patrick  J.  Johnston.  May  63,  66p.  8  refs.  Technical 
note  D- 1638 . 


NASA  N63- 15507 


OTS  $0.75 


Langley  Research  Center,  National  Aeronautics  and 
Space  Administration,  Langley  Station,  Va. 
PRESSLIRE  AND  HEAT-TRANSFER  MEASUREMENTS 
ON  THE  FLAT  FACE  OF  A  BLUNTED  10°  HALF- 
CONE  BODY  (SEMIDISK)  AT  A  MACH  NUMBER  OF 
6.15,  by  P.  Calvin  Stainback.  May  63,  22p.  10  refs. 
Technical  note  D-1628. 


S-29 


NASA  N63-15a07 


UTS  $0.75 


Langley  Research  Center,  National  Aeronautics  and 
Space  Administration,  Langley  Station,  Va. 
STATIC  AERODYNAKAC  CHARACTERISTICS  OF  A 
THREE -STAGE  ROCKET  VEHICLE  HAVING 
VARIOUS  FIN  CONFIGURATIONS  AT  LOW  SUBSONIC 
MACH  NUN«ERS  AND  ANGLES  OF  ATTACK  UP  TO 
28°,  by  Clarence  A.  Brown,  Jr.  and  Lawrence  E. 
Putnam.  Apr  63,  27p.  7  ref s  .  Technical  note  D-1786. 


NASA  N63-1629S 


OTS  $1.25 


Langley  Research  Center,  National  Aeronautics  and 
Space  Administration,  Langley  Station.  Va. 
A  STUDY  OP  SEVERAL  FACTORS  AFFECTING  THE 
FLUTTER  CHARACTERISTICS  CALCULATED  FOR 
TWO  SWEPT  WINGS  BY  PISTON  THEORY  AMD  BY 
QUASI -STEADY  SECOND-ORDER  THEORY  AND 
OCMwIPARlSON  WITH  EXPERIMENTS,  by  Roben  M. 
Bennett  and  E .  Canon  Yates ,  Jr .  May  63,  42p.  16  refs . 
Technical  note  D-1794. 


NASA  N63-16745     OTS  $a75 

Langley  Research  Center^  National  Aeronautics  and 
Space  Administration,  Langley  Station.  Va. 
VIBRATIONAL-NONEQUILIBRRJM  FLOW  OF  NITROGEN 
IN  HYPERSONIC  NOZZLES,  by  Wayne  D.  Erickson. 
June  1963,  29p.  10  refs.    Technical  note  no.  D-1810. 


NASA  N63-15766      OHTS  $1.00 

Lewis  Research  Center,  National  Aeronautics  and 

Space  A(knlni8tration.  Cleveland,  Ohia 
HYDRCMAGNETIC  STAGNATION -POD^  BOUNDARY 
LAYER  WITH  ARBITRARY  PRESSURE  GRADIENT 
AND  MAGNETK:  FIELD,  by  WUlis  H.  Braun.   May  63, 
36p.  13  refs.   Technical  note  D-1703. 


NASA  N63- 13865   OTS   $1.00 

Lewis  Research  Center.  National  Aeronautics  and 
Space  Administration,  Cleveland,  Ohio. 
PERFORMANCE  OF  ISENTROPIC  NOSE  INLETS  AT 
MACH  NUMBERS  OF  5.6,  by  Harry  Bernstein  and 
Rudolph  C.  Haefeli.    6  May  54.  declassified  8  Feb  63. 
40p.   13  refs.  Research  memo.  ES4B24. 


NASA  N63- 15957  OTS  $0.50 

Lewis  Research  Center,  National  Aeronautics  and 
Space  Administration,  Cleveland,  Ohio. 
A  STEADY-STATE,   STAGNATION- POINT,  HEAT- 
TRANSFER- RATE  MEASURING  DEVICE,  by  George 
E.  Glawe.  Lloyd  N.  Krause  and  others .  May  63.  17p. 
31  refs  .  Technical  note  D- 1704. 


PB  163  282  OTS  $4.60 

Rosemount  Aeronautical  Labs .,  U.  at  Minnesota , 

Minneapolis . 
APPUCATION  OF  THE  GENERAUZED  FREE  JET 
ANALYSIS  TO  A  CONVENTIONAL  VARIABLE 
GEOMETRY  FREE  JET  TUNNEL,  by  Rudolf 
Hermann  and  Kenneth  O.  Thompson.   Rept.  on 
Contract  AF  40(600)713.  July  59,  41p.  8  refs. 
Rept.  no.  AEDC-TN-59-72. 

DESCRIPTORS:  •Supersonic  wind  tunnels  ,  Geometric 
forms,  Aerodynamic  configurations,  Effectiveness, 
Analysis,  'Jets,  Supersonic  diffusers,  *Wind  tunnel 
nozzles.  Wind  tunnel  models.  Drag,  Thermo- 
dynamics, Entropy. 

The  equations  of  conservation  of  mass  ,  momentum, 
and  energy  are  applied  to  a  conventional  (as  opposed 
to  shroud  tvpe)  free  Jet  tunnel .  Terms  accounting  for 
model  drag,  and  mass  addition  or  removal  are 
included.  The  effects  of  these  terms  in  conjunction 
with  variable  tunnel  geometry  is  predicted  by  the 
analysis.  Available  experimental  results  and  a  few 
additional  tests  done  for  this  investigation  show  fair 
agreement.  The  lowest  plenum  chamber  pressure 
permitted  by  entropy  considerations  is  computed  by 
two  methods.   Experimental  results  show  the  simpler 
derivation  slightly  less  accurate  but  adequate  for 
design  purpose.  (Author) 


PB  163255   OTS   $1.60 

Wisconsin  U.  Engineering  Experiment  Station, 

Madison. 
NEWTONIAN  AND  NON-NEWTONIAN   VISCOSITY 
DETERMINATIONS  ON  A  CONE  AND  PLATE  VIS- 
COMETER, by  John  C.  Blery  and  John  D.  Huppler. 
Rept.  no.  19  on  Grant  Gl  1996.    1  Sep  62,   18p.  7  refs. 

DESCRIPTORS:  •Vlscoeimeters,  Design,  Operation, 
Sucrose,  Glycerols,  Polymers,  "Fluid  flow.  Viscosity. 
Determination. 

Newtonian  and  mn- Newtonian  viscosities  were  de- 
termined on  a  commercially  available  cone  and  plate 
viscometer  with  errors  of  less  than  29f  being  con- 
sistently attained.    Presented  in  this  article  are  two 
novel  equipment  modifications  and  a  modified,  reliable 
operating  procedure  which  made  the  above  accuracy 
possible.    For  non-Newtonian  fluids  the  viscometer 
gave  an  estimate  of  the  limiting  viscosity  at  zero  rate 
of  shear.    (Author) 
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NASA  N63- 15397      GTS      $1.60 

Battelle  Memorial  Inst. ,  Columbus,  0& 
ENGINEERING  PROPERTIES  OF  POTAiSlUM,  by 
Alexis  W.   Lemmon,  Jr.   Quarterly  rept.  no.  9, 
1  Oct-31  Dec  62,  on  Contraa  NAS5-584     30  Jan  63, 
17p.  7  refs. 

PB  163  242      OTS   $5.60 

Battelle  Memorial  Inst. .  Columbus.  (y^{o. 
INVESTIGATKW  ON  NOTCH  SENSITIVtTY  OF  HEAT- 
RESISTANT  ALLOYS  AT  ELEVATED  TEMPERA- 
TURE (RUPTURE  STRENGTH  OF  NOTCHED  BARS  AT 
HIGH  TEMPERATURES),  by  R.  L.  Carl^n.  R.  J. 
MacDonald.  and  W.  F,  Simmons.   Rept.  on  High  Tem- 
perature Alloys.  Contract  AF  18(600)61.   Oct  54,  60p. 
5  refs.   WADC  Technical  rept.  54-391;  hD-S3  655. 

I 

DESCRIPTORS:  'Heat  resistant  metals  ahd  alloys. 
•Chromium  alloys.  'Nickel  alloys,  •ColUlt  alloys, 
•Iron  alloys.  Rods,  Tensile  properties.  Hardness, 
Ductility.  "Rupture,  'Shear  stresses.  I^gh  temperature 
research. 

Stress-rupttire  tests  were  conducted  on  notched  and  un- 
notched  or  plain  bars  trf  S-816.  Inconel  'X'  Type  550. 
and  Waspaloy  alloys  at  test  temperatures  ranging  from 
l20a°F  to  1600°F.   The  notched  specimens  had  50  per 
cent,  60-degree,  V-notches  with  die  rocK  radii  ranging 
from  0.005  inch  to  0. 100  inch.    In  some  tests,  as  many 
as  three  notches  of  different  root  radii  ¥fere  used.   The 
test  results  indicated  that  S-816  alloy  w4$  notch 
strengthened  by  all  of  the  notches  used,  in  the  tempera- 
ture range  from  1350°F  to  1600°F.    InccnerX*  Type  550 
was  always  nptch  strengthened  by  all  at  the  notches  only 
at  the  test  temperature  of  1600°F.   Waspaloy  was  al- 
ways notch  strengthened  by  all  notches  only  at  the  tem- 
perature of  1500°F.    Both  Inconel  'X'  Typo  550  and 
Waspaloy  could  be  notch  strengthened  for  some  test  con- 
ditions (notch  sharpness  and  time)  at  temi^ratures  below 
1600°F  and  1500°F,  respectively.   Factdts  considered 
to  have  an    influence  c  n  stress-rupture  behavior  have 
been  studied  and  the  re  suits  are  included.   The  factors 
investigated  are  notch     xxnetry.  notched  and  un- 
notched  ductility,  tlie  .   odes  at  deformaoitm  and  fracture; 
metallurgical  changet     and  surface  condition.   The  in- 
fluence <X  sonie  of  the  «  factors  can  vary  considerably 
from  alloy  to  alloy.    I;  does  not  appear  possible,  there- 
fore, to  e>railuate  the  notch  and  uniKXchecTstress-rupture 
behavior  at  a  given  alloy  completely  by  any  simple 
method.    Rather,  an  evaluation  should  DeDasedupon  the 
combined  consideration  of  those  factors  ^fiat  are  influen- 
tial in  each  iiKlividual  case.  (Author) 


PB  163  278      OTS  $1.60 


iProvldence, 


Brown  U.  Div.  of  Applied  Mathematics, 

R.  I. 

THE  ROLLING  OF  A  THIN  SHEET  BETWEEN 
CYLINDRICAL  R(XLS  WITH  COULOMB  FRICTION, 
by  H.  L  Ansoff.  Technical  rept.  no.  25  ^  Contract 
N7onr-358,  T.O.  1  Dec  48,  18p.  9  ref s.  All-25/15; 
ATI -202  806. 


».  *liai 


DESCRIPTORS:   •Mechanics,  •Sheets,  •J^terlal  form- 
ing, Rolling  mills.  Cylindrical  bodies,  Friction, 
Stresses,  Velocity,  Distribution,  *Plasti|aity,  Partial 
differential  eqfuations 


TID- 17902      GTS    $3.60 

Colorado  School  of  Mines,  Golden. 
EFFECT  OF  SIZE  ON  OPTIMUM  HARDNESS  OF 
BOLTS,  by  Huai-Pu  Chu.    Rept.  on  Contraa 
AT(11-1)1173.   34p. 

TID-17586      OTS  $1.60 

Columbia  U. ,  New  York. 
IMPURITY  EFFECT  ON  QUENCHED- IN  VACANCY 
ANNEALING  KINETICS  IN  99. 999%  Au,  by  Dexter 
Jeannotte.    Rept.  on  Contract  AT(30-l)292l.  Nov  62, 

TID-17546      GTS  $1.60 

Delaware  U. .  Newark. 
STATISTICAL  THERMODYNAMICS  OF  METALLIC 
SOLUTIONS,  by  L.  P.  Skolnick.   Annual  progress  rept 
31  Jan  62-31  Jan  63,  on  Contraa  AT(30- 1)2722 
18  Dec  62,  19p.  ' 


TID- 17893  OTS  $1.10 

Illinois  U. .  Urbana. 
ANNEALING  OF  COLD  WORKED  METALS,   by 
P.  A.  Beck,  B.  G.  Ricketts  and  others.   Progress  rept. 
no.  11  on  Contract  AT(1 1-1)1 124.   31  Dec  62,  4p. 


NASA  N63- 17340     OTS  $1.  25 

Langley  Research  Center,  National  Aeronautics 
and  Space  Administration,  Langley  Station,  Va. 
INVESTIGATION  OF  MECHANICAL  PROPERTIES 
AND  METALLURGICAL  CHARACTERISTICS  OF  A 
METALLIC  CHROMIUM  AND  MAGNESIUM  OXIDE 
COMPOSITE,  by  Charles  R.  Manning,  Jr. ,  and 
Dick  M.  Royster.   June  63,  45p.  7  refs. 
NASA  TN-D-1785. 


UCRL-6932  OTS  $1.60 

Lawrence  Radiation  Lab. ,  U.  of  California,  Livermore. 
ISOSTATIC  COMPACTION  OF  PARTICULATE  PURE 
METALS  WITHOUT  CONTAMINATION,   by  R.  F. 
Bunshah  and  R.  S.  Juntz.  Rept.  on  Contract  W7405-eng- 
48.    18  Jan  63,  I6p. 


NASA  N63- 14250      OTS  $1.50 

Lewis  Research  Center,  National  Aeronautics  and 

Space  Administration,  Cleveland,  Ohio. 
FATIGUE  BEHAVIOR  OF  MATERIALS  UNE«R  STRAIN 
CYCUNG  IN  LOW  AND  INTERMEDIATE  LIFE 
RANCT:,  by  Robert  W.  Smith.  Marvin  H.  Hlrschberg, 
and  S.  S.  Manson.  Apr  63,  57p.  12  refs. 
NASA  TN  D-1574. 


NASA  N63- 15769      OTS  $0.75 

Lewis  Research  Center,  National  Aeronautics  and 
Space  Administration,  Cleveland,  Ohia 
INFLUENCE  OF  MICROSTRUCTURAL  INCLUSIONS 
ON  FRICTION  AND  WEAR  OF  NICKEL  AND  IRON 
IN  VACUUM  TO  10-9  MILLIMETER  OF  MERCURY, 
by  Donald  H.  Buckley  and  Robert  L.  Johnson.    May  63, 
25p.  14  refs.   Technical  note  D-1708. 
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NASA  N63- 16161 


OTS  $1.25 


r 


Lewis  Research  Center,  h4atloo«l  Aeronautics  and 
Space  Administration,  Cleveland,  Ohio. 
PREUM1^4ARY  INVECTIGATION  OF  MELTING, 
EXTRUDING,  AND  MECHANICAL  PROPERTIES  OF 
ELECTRON -BEAM- MELTED  TUNGSTEN,  by  Walter 
R.  Witzke,  EarlC.  Sutherland  and  others  .  May  63, 
4^.  20  refs .  Technical  note  D- 1707 . 


NASA  N63- 14272 


OTS  $4.00 


Marshall  Space  Flight  Center,  National  Aeronautics 
and  Space  Administration,  Huntsville,  Ala. 
OPnCAL  PROPERTIES  OF  SATELUTE  MATE- 
RIALS -  THE  THEORY  OF  OPTICAL  AND  INFRA- 
RED PROPERTIES  OF  METALS.  Mar  63,  252p. 
84  refs.  NASA  TN  D- 1523 . 


NASA  N63- 16227      OTS    $1.60 

Maasachuaetta  Inst,  of  Tech.,  Cambridge. 
PROGRESS  REPORT,   SEPTEMBER   1.   1962-  FEBRU- 
ARY  28,  1963,  by  Jena  G.  Rasmussen,  Michio 
Yamazaki,  and  Nicholas  J .  Grant.   Repc.  on 
NASA  Grant  NsG- 1 17-61.   1963.  I9p.   DSR-8692. 


PB  163  243      OTS  $1.60 

Materials  Lab.  [Aeronautical  Systans  Div.  ] 

Wright-Patterson  AFB,  Ohio. 
INVESTIGATION  ON  NOTCH  SENSITIVITY  OF  HEAT- 
RESISTANT  ALLOYS  AT  ELEVATED  TEMPERA- 
TURES.   SUPPLEMENT  I  -  APPARENT  VOLUME  IN- 
CREASE DUE  TO  TRIAXIAL  STRESSES,  by 
W.  E.  Dirkes.   Final  rept.,  July-Nov  54,  on  Materials 
Analysis  and  Evaluation  Techniwues.    Jan  56,   17p. 
WADC  Technical  rept.  54-391.  Supplement  1; 
AD-92  961. 

DESCRIPTOES:  'Heat  resistant  metals  and  alloys, 
•Chromium  alloys,  •Nickel  alloys,  •Cobalt  alloys, 
•Iron  alloys.  Volume,  •Rupture,  •Shear  stresses. 
High  temperature  research. 

The  volime  of  structural  metals  is  generally  con- 
sidered to  remain  constant  even  with  extremely  high 
stresses  applied.   Some  data  recently  published  indi- 
cate significant  changes  in  volume  under  stress- 
rupture  test  conditions  for  specimens  having  stress 
gradients.   More  recent  analysis  of  the  same  data  and 
specimens  together  with  additional  measurements  from 
these  specimens  show'  that  significant  volume  changes 
did  not  actually  occur,  but  that  plane  cross-sections  of 
specimens  did  not  always  remain  plane  when  subjected 
to  stress  gradients.  (Author) 


AD-403  074       repriced  OTS  $1.  50 

Materials  Research  Corp. ,  Orangeburg,  N.  Y. 
THE  MECHANICAL  PRC^ERTIES  OF  TANTALUM 
WTTH  SPECIAL  REFERENCE  TO  THE  DUCTILE- 
BRITTLE  TRANSITION,   by  G.  T.  Murray  and 
R.  A.  Bum.    Final  rept ,  1  Apr  61-1  Apr  62,  on 
Metallic  Materials,  Contract  AF  33(61  Q7 173.  Mar  63. 
54p.  14  refs.    ASDTR  61-203.  Pt.  II;  NASA  N63-15715. 


DESCRDTORS:  •Tanulum,  Equations.  Impurities. 
Oxygen.  Carbon,  Stresses.  Crystal  lattice  defects, 
Mlcrostructure,  Fracture  (Mechanics),  Temperature, 
Grain  structure  (Metallurgy),  Shear  stresses.  Tensile 
properties,  Low  temperature  research.  Cryogenics, 
Brictleness,  Ductility.  Mathematical  models.  Transition 
temperature. 

The  lower  yield  stress-grain  size  relationship  was 
studied  in  uiitalum  for  two  compositions;  one  consisting 
of  a  total  interstitial  content  of  72  ppm  with  the  major 
constituent  being  oxygen,  and  the  ocher  conuining 
primarily  carbon  (116  ppm)  in  which  part  of  the  carbon 
existed  in  the  form  of  a  finely  dispersed  carbide  pre- 
cipitate.  The  carbon  containing  material  showed  the 
lowest  yield  stresses  primarily  because  of  its  lower 
oxygen  content.    It  was  concluded  that  oxygen  is  much 
more  effective  than  carbon  in  restricting  dislocation 
movement.   The  effect  of  the  carbide  precipiute  was  to 
increase  the  work -hardening  rate.   The  flow  stresses, 
however,  even  in  the  presence  at  the  carbide  phase 
were  lower  than  those  observed  for  commercial 
tantalum.    (Author) 

PB  163  270-1      OTS      $2.60 

Naval  Ordnance  Test  Station,  China  Lake,  Calif. 
TENSILE  PROPERTIES  OF  METALS  WHILE  BEING 
HEATED  AT  HIGH  RATES,  by  W.  K.  SnUth, 
W    O.  Wetmore,  andC.  C.  Woolsey,  Jr.    7  Sep  49, 
26p.  3  refs.   NAVCWD  rept.  1178,  Part  I;  NOTS  234. 

DESCRIPTORS:  •Meuls,  •Tensile  properties,  •High- 
temperature  research.  Test  equipment.  Test  methods, 
•Thermal  stresses.  Thermocouples.  Oscillographs, 
Errors,  Experimental  dau,  •Steel,  Metallurgy. 

This  report  describes  the  equipment  and  method  de- 
veloped for  determining  tensile  properties  d  metals 
when  subjected  to  a  constant  stress  and  heated  at  rates 
comparable  to  those  encountered  in  rockets.  Stresses 
up  to  the  ambient -temperature  yield  strength  and 
heating  rates  up  to  SSOO^F  per  second  were  investigated. 
Test  data  are  presented  for  SAE  1020  and  SAE  4140  . 
steels.  These  data  indicate  that  design  stresses  higher 
than  those  given  by  standard  short-time  high -tempera- 
ture data  may  be  used  where  a  part  must  withstand  a 
stress  for  a  short  time  while  its  temperature  is 
rapidly  increasing.  They  also  indicate  tha*.  the  im- 
provement in  tensile  properties  of  steel  ca>ised  by 
either  work  hardening  or  heat  treatment  could  be 
utilized  under  these  conditions  cf  loading  and  heating. 
(Author) 

PB  163  270-2      OTS      $1.60 

Naval  Ordnance  Test  Station,  China  Lake,  Calif. 
TENSILE  PROPERTIES  OF  METALS  WHILE  BEING 
HEATED  AT  HIGH  RATES.   PART  2.  ALUMINUM 
ALLOYS,  by  W.  K.  Smith,  C.  C.  Woolsey,  Jr.  and 
W.  O.  Wetmore.    1  Sep  50,  I6p.  3  refs.   NAVORD 
rept.  1178,  Part  2;  NOTS  319. 

DESCRIPTORS:  •Metals,  •Tensile  properties, 
•Thermal  stresses,  •High-temperature  research, 
•Alununum  alloys.  Metallurgy. 

Tensile  properties,  determined  under  conditions  of 
loading  and  heating  encountered  in  the  firing  at  a 
rocket,  are  given  for  the  three  aluminum  alloys, 
14S-T6,  24S-T4,  and  75S-T6.   As  has  been  foind  with 
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all  metals  Investigated,  higher  design  stresses  are 
indicated  for  these  conditions  than  are  dictated  by 
standard  short -time  high -temperature  date.   An  applica- 
tion d  these  results  to  the  evaluation  of  materials  for 
a  rocket  motor  tube  is  described.   (Author)  (See  also 
PB  163  270-1)  ^^ 


PB  163  270-3      OTS     $2.60 

Naval  Ordnance  Test  Station,  China  LaH^,  Calif. 
TENSILE  PROPERTIES  OF  METALS  Wrt|LE  BEING 
HEATED  AT  HIGH  RATES.   PART  3.   COMPARISON 
OF  RESULTS  FROM  HIGH-HEATING-RATE  TESTS 
WITH  RESULTS  FROM  ROCKET  FIRING  TESTS,  by 
W.  K.  Smith.  C.  C.  Woolsey,  Jr. ,  and  W.  O.  Wetmore, 
20  Dec  50,  24p.  4  refs.    NAVORD  rept.  1178.  Part  3; 
NOTS  336.  I 

DESCRIPTORS:  •Metals,  •Tensile  properties,  •High- 
temperature  research,  •Thermal  stresse4.  Correla- 
tion techniques.  Rocket  research.  Test  vj^icles. 
Metallurgy. 

An  investigation  has  been  conducted  to  coHipare  the  re- 
sults at  tests  made  on  the  same  materialijby  the  high- 
heating-rate  method  developed  at  the  Naval  Ordnance 
Test  Station  and  by  rocket  firing  tests  carried  out  by 
the  Aerojet  Engineering  Corporation.   Reasonable 
agreement  between  the  two  methods  indicates  the 
validity  of  the  high-heating-rate  method  f^  the  con- 
ditions encountered  in  the  firing  of  a  rockj^t.   (Author) 
(See  also  PB  163  270-2) 

PB  162  911  Available  on  loan  from  OTS 

New  England  Materials  Lab. ,  Inc. ,  Me^lbrd,  Mass. 
HARD  PARTICLE  STRENCTTHENING  OF  llEFRAC- 
TORY  METALS  FOR  HIGH  TEMPERATURE  USE 
THROUGH  INTERNAL  OXIDATION,  by  Aj.  S.  Bufferd, 
K.  M.  Zwilsky,  and  N.  J.  Grant.  Progre  $6  rept.  no.  2, 
1  Sep-31  Oct  59.  on  Contract  NOas  59-62J3-C 
5  Nov  59,  4p.  AD-230  220. 

DESCRIPTORS:   •Heat  resistant  metals  arid  alloys, 
♦Oxidation,  *Molybdenum  alloys,  Titanluiti  alloys, 
•Dispersion  hardening,  Heat  treatment,  Mechanical 
properties,  Nickel,  Nickel  compo-jnds,  OJctdes 

An  investigation  was  begun  to  determine  t^  feasibility 
and  the  optimum  experimental  conditions  necessary  to 
despersion  harden  Mo -base  alloys  by  the  technique  of 
internal  oxidation.   A  series  of  tests  werej  rnade  to 
oxidize  solid  samples  of  Mo-0. 5%  Ti  alloys  by  heating 
the  sample  together  with  a  mixture  of  Ni-^liO  powders 
in  a  vacuum  (10^)  at  ISOOOp  for  2  and  22  ^x.   A  140-hr 
trial  was  made  with  the  vacuum  pump  shut  off  when  the 
fUmace  stabilized  at  1800(>F.  The  sample^  kept  under 
vacuum  (IC^)  increased  sli^tly  in  weight  while  the 
sample  treated  for  140  hr  had  an  appreciable  decrease 
in  weight.   A  sample  heated  at  700OF  for  33  hr  with 
preheated  air  at  225'^F  had  a  greater  weigM  increase 
than  the  samples  treated  at  ISOQOF  with  Ni'-NiO  or  a 
sample  treated  at  700°  with  air  at  room  tejitiperature. 
{DDC  abstract)  (See  also  PB  162  910) 


ORNL-2065      OTS   $1.60 

Oak  Ridge  National  Lab. ,  Tenn. 
HIGH-THERMAL -CONDUCTIVITY  FIN  MATERIAL 
FOR  RADIATORS,  by  H.  Inouye.    Rept.  for  Nov  52- 
Aug  54  on  Contract  W-7405-eng-26.    24  Jan  57,  20p. 

IDO- 14606      OTS  $0.75 

Phillips  Petroleum  Co.,  Idaho  Falls. 
EFFECT  OF  ALLOYING  CONCTITUENTS  ON 
ALUMINUM  DISSOLUTION  RATES,  byR.  D.  Fletcher, 
ME.  Jacobson.  and  H.  R.  Beard.   Rept.  on  Contraa 
AT(lO-l)205.    15  Apr  63.  31p.  4  refs.   NASA  N63-16899. 


TID- 17887     OTS   $2.00 

Southern  Research  Inst. .  Birmingham,  Ala. 
THE  TRUE  STRESS-STRAIN  PROPERTIES  OF 
BRITTLE  MATERIALS  TO  VERY  HIGH  TEMPERA- 
TURES.   Final  rept.  for  1961-1962  on 
Contract  AT(40-1)2694.  27  Oct  62.  87p.  5511-1190-XXIVj 
NASA  N63- 14498. 


NASA  N63- 14289 


OTS  $2.60 


William  Marsh  Rice  U. ,  Houston,  Tex. 
LOW  TEMPERATURE  INTERNAL  FRICTION  IN 
GOLD  AND  COPPER,  by  S.  CMcuda.   Rept.  on 
Grant  NsG-6-59.  [l%2]  22p.  12  refs. 


Ferrous  Metals 


NAA-SR-6246  OTS  $0.75 

AK>miC6  International,  Canoga  Park,  Calif. 
CARBURIZATION  OF  AUSTENITIC  STAINLESS 
STEEL  BY  URANIUM  CARBIDES  IN  SODIUM  SYSTEMS 
by  B.  A.  Webb.  R^t.  on  Contract  AT(ll-l)GEN-8. 
31  May  63,  32p.   5  refs. 


TID-17917      OTS    $1.60 

Colorado  School  of  Mines,  Golden. 
METALLURGICAL  PROPERTIES  OFKETOS  AND 
CRESCENT  TOOL  STEELS,  by  Richard  G    Hoagland. 
Rept.  on  Contraa  AT(ll-l)1173.    20p. 


Structural  Metallurgy  and  Corrosion 


NAA-SR-7755      OTS  $0.75 

Atomics  International.  Canoga  Park,  Calif. 
CORROSION  OF  STRUCTURAL  MATERIALS  IN 
IMPURE  SANTOWAX,  byR.  S.  Neymark.   Rept.  en 
Contraa  AT(ll-l)GEN-8.    15  May  63,  35p.  14  refs. 
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TID-17913    OTS  $1.60 

KnoUfl  Atomic  Power  Lab.,  Schenectady.  N.  Y. 
CATHODIC  PROrECriON  OF  AMPHOTERIC  METALS, 
by  CorneUus  Groat.   Rept.  oo  Contraa  W-3l-109- 
eng-52.   (1962]  19p. 

TIIV17585      OTS  $1.60 

Rensselaer  Polytechnic  Insu.  Troy.  N.  Y. 

THE  ELECTROCHEMICAL  AND  CORROSION 

CHARACTERISTICS  OF  RARE  EARTH  AND  YTTRIUM 
METALS,   Annual  rept.  on  Contract  AT(30-1)2714. 
Dec  62.  13p. 


NUCLEAR  PHYSICS  AND 
NUCLEAR  CHEMISTRY 


BNL-5876  OTS  $1.60 

Argonne  National  Lab. ,  111. 
CORRELATICHM  OF  FISSION- FRAGMENT  KINETIC- 
ENERGY  FINE  STRUCTURE  WITH  SEMI- EMPIRICAL 
MASS  SURFACE,   R.  Vandenbosch  and  T.  D.  Thomas. 
Rept.  on  Contract  AT(30-2)GEN- 16.  [1962]  I3p. 
Prepared  In  cooperation  with  Princeton  U.  and 
Brookhaven  National  Lab. 


TID- 17489      OTS  $1.60 

Argonne  National  Lab. ,  111. 
THE  MOSSBAUER  EFFECT  AND  LATTICE  DY- 
NAMICS, by  K.  S.  Singwi.   Rept.  on  Contract 
W-31-l09-eng-38.   Sep  62,  20p.   UAC-6857. 

NAA-SR-7395      OTS    $1.00 

Atomics  International,  Canoga  Park,  Calif. 
IN-PILE  CAPSULE  EXPERIMENTS  TO  CETERMINE 
THE  EFFECT  OF  FAST  NEUTRONS  ON  THE 
RADIOLYTlC  DECOMPOSmON  RATE  Ca? 
TERPHENYLS,  by  J.  F.  Zack,  Jr..  S.  Berg,  and 
N.  M.  Ewbank.   Rept.  on  Contract  AT( 1 1-1  X^N-«. 
15  May  63,  37p.  13  refs. 


NAA-SR-MEMO-5494(rev.A)         OTS  $1.10 

Atomics  International,  Canoga  Park,  Calif. 
THE  OXIDATION  OF  URANIUM  CARBIDE,  by 
E.  W.  Murbach.   Rept.  on  Contraa  AT(ll-lX3EN-8. 
14  July  60.  6p. 

WAPD-T-1481       OTS  $1.60 

Bettis  Atomic  Power  Lab. ,  Pittsburgh,  Pa. 
A  COMPARISON  OF  THE  PROPERTIES  OF  THE 
NELKIN  AND  RADKOWSKY  THERMAL  NEUTRON 
SCATTERING  KERNELS  FOR  WATER,  by 
E.  M.  Gelbard,  J.  A.  Davis,  and  E.  Schmidt.    Rept. 
onContract  AT-ll-l-GEN-14,  Mar  62,  Up. 


WAPD-T-1457       OTS  $1.60 

Bettis  Atomic  Power  Lab. ,  Pittsburgh,  Pa. 
SETTING  THE  NEUTRON  CURRENT  AT  THE 
BOUNDARIES  WHEN  USING  A  DIFFUSIC»I  CODE, 
by  N.  R.  Williamsen.    Rept.  on  Contract 
AT(11-1)GEN-14,  Apr  62,   12p. 

BNL-6607      OTS  $1.60 

Brookhaven  National  Lab. ,  Upton.  N.  Y. 
PRODUCTION  OF  Mg^S  -  STATE  OF  THE  ART,  by 
Allen  J.  Weiss  and  Manny  Hillman.   Rept.  on  Contract 
AT(30-2)GEN-16.    1962.    I6p. 


NYO-10185  OTS  $1.60 

Consolidation  Coal  Co. ,  Library,  Pa. 
EVALUATION  OF  BETA  RADIATION  AS  A  HYDRO- 
GENATION  CATALYST,   by  P.  M.  Yavorsky  and 
E.  Gorin.  Quarterly  technical  status  rept.  no.  2, 
1  June-3l  Aug  62,  on  Contract  AT(30- 1)2978.   1  Oct  62, 
17p. 

GEAP-3481  OTS  $3.60 

General  Electric  Co. ,  San  Jose,  Calif. 
COMPACT  CONTROL  ROD  DRIVE  STUDY  FOR  A 
BOILING  WATER  REACTOR  IN  A  T7  TANKER, 
by  N.  J.  Biglieri.   Rept.  on  Contract  AT(04-3)189, 
8  Aug  60.    33p. 


HW-59983      OTS  $1.60 

Hanford  Atonuc  Produas  Operation.  Richland.  Wash. 
REMOVAL  AND  RECOVERY  OF  PLUTONIUM  FROM 
RECUPLEX  PROCESS  WACTE  BY    ANION  EXCHANGE. 
byA.  E.  Reisenauer  and  J .  L.  Nelson.   Rept.  oo 
Cootraas  W-31-l09-eng-52  and  AT(45-l)l350. 
10  Apr  59,   17p. 


NASA  N63-15273      OTS  $1.60 

Houston  U. ,  Tex. 
THE  EFFECT  OF  TEMPERATURE  AND  CARRIER 
GAS  ON  THE  LOSS  RATE  OF  TRITIUM  FROM 
RADIOACTIVE  FOILS,  by  G.  R.  Shoemake. 
J.  E.  Lovelock,  and  A.  Zlaikis.   Rept.  on  NASA 
Grant  NsG- 199-62.    1962,   I4p.  6  refs. 

UCRL-10740      OnrS  $0.75 

Lawrence  Radiation  Lab. ,  U.  of  California,  Berkeley. 
ABSTRACTS  OF  PAPERS  TO  BE  PRESENTED  AT 
THE    MEETING  ON  THEORETICAL  ASPECTS  OF 
CONTROLLED  THERMONUCLEAR  FUSION.    Meeting 
held  at  Lawrence  Radiation  Lab.  .  U.  of  California. 
Apr  8-9,  1963.   Rept.  on  Contract  W7405-eng-48. 
1  Apr  63,  29p.  7  refs. 

UCRL- 10624      OTS  $4.50 

Lawrence  Radiation  Lab.,  U    of  California, 

Berkeley. 
CHEMISTRY  DIVISION  ANNUAL  REPORT,  1962.    Rept. 
on  Contraa  W7405-eng-48.   Jan  63,  348p. 
NASA  N63- 16538. 


S-34 


UCRL-10609      OTS  $2.00 

Lawrence  Radiation  Lab. ,  U.  of  Califoinia.^rkeley. 
HYPERFINE-STRUCTURE  STUDIES  OF  Er^^  AND 
ISOTCW>ES  OF  REFRACTORY  ELEMENTS,  by 
Walter  M.  Doyle.   Doctoral  thesis.    Rept^  on  Contract 
W7405-eng-48.    23  Jan  63,  83p.  40  refs. 
NASA  N63- 15487. 


UCRL-7115      OTS  $0.50 


Lawrence  Radiation  Lab. ,  U.  of  Califottiia,  Uvermore. 
INVERTED  CASCADES  IN  NEUTRAL  INJECTION  * 
SYSTEMS,  byJoljnR.  Hiskes.  Rept.  oo  Contraa 
W7405-eng-48.   6  Nov  62,  l6p.  15  refs. 
NASA  N63- 13047. 


UCRL -7061       GTS  $0.  50 


Lawrence  Radiation  Lah. ,  U.  of  Califbtiia, 

Livermore. 
NORMALIZATION  OF  THE  EPTTHERMAL  U^^ 
FISSION  CROSS  SECTION,  by  C.  D.  BfMvum,  G. 
G.  F.  Auchampaugji.  and  S.  C.  Fultz.    Rapt,  on 
Contraa  W7405-eng-48.    14  Feb  «,  13p..  3  refs. 
NASA  N63- 15446. 


UCRL -7280      OTS  $0.  50 

Lawrence  Radiation  Lab. ,  U.  of  Califoi  i  ia, 
Livermore.  1^ 

NUCLEAR  CHARGE  DISTRIBUTION"  IN  iVMMBTRIC 
FISSI0N-Sn^21  INDEPENDENT  YIELD,  ty 
Arthur  C.  Wahl  and  David  R.  Neihaway.  Hepc  on 


18  Mar  63.  9p. 


^.refs. 


Cootraa  W7405-eng-48. 
NASA  N63- 15486. 


PNE-114F     OTS   $0.50 


Los  Alanrjos  Scientific  Lab. ,  N.  Mex. 
SYMMETRY  OF  NEUTRON  INDUCED  U^  FISSION 
AT  INDIVIDUAL  RESONANCES.  byG.  aL  Cowan. 
B.  P.  Bayhurst.  and  R.  J.  Prestwood.    Rett,  on  ProJ. 
CmyME.    Feb  63,  19p.  4  refs.  NASA  N6;»  15381. 


MLM-987      OTS    $0.75 


Mound  Lab. .  Mlamisburg,  Ohio. 
THE  VAPOR-UQUID  EQUIUBRIUM  OF  DILUTE 
SOLUTIONS  OF  POLONIUM  IN  UQUID  BISMUTH,  by 
E.  F.  Joy.   Rept.  on  Contraa  AT(33-lXKN-53. 
15  May  63,  29p.  NASA  N63- 16556. 


NBS-7644      OTS     $1.10 

National  Bureau  of  Standards,  Boulder,  (|:i>lo. 
ON  THE  CRYOGENIC  ASPECTS  OF  PROJECT 
SHERWOOD.   Pi'ogressrept.  no.  12,  30  s(ap-3l  Dec  62, 
17  Jan  63,  6p. 


NAS-NS-3107     OTS   $2.50 

Oak  Ridge  National  Lab. ,  Tenn. 
APPLICATIONS  OF  COMPUTERS  TO  NUCLEAR  AND 
RADIOCHEMISTRY.    PROCEEDINGS  OF  A  SYMPO- 
SIUM.   GATLINBURG,    TENNESSEE. 
OCTOBER  17-19.  1962,  ed,  byG.  D.  O'KeUey. 
Mar  63»  322p.    NASA  N63-15841. 


ORNL-3266      OTS    $2.00 

Oak  Ridge  National  Lab. ,  Tenn. 
A    FIFTEEN-YEAR   SUMMARY  OF  PUBUCATIONS 
INVOLVING  THE  USES  OF  ELECTHOMAGNETICALLY 
ENRICHED  STABLE  ISOTOPES,  by  P.  S.  Baker.   Rept. 
on  Contraa  W7405-eng-26.   4  Apr  63,  74p. 
NASA  N63- 14493. 


ORNL-3417      OTS  $4.00 

Oak  Ridge  National  Lab. ,  Tenn. 
REACTOR  CHEMISTRY  DIVISICW  ANNUAL  PROG- 
RESS REPORT.   Rept.  for  period  ending  31  Jan  63  on 
Contract  W7405-eng-26.    1  May  63,  .335p. 
NASA  N63- 15441. 


C»NL-3392      OTS  $2.25 

Oak  Ridge  National  Lab. ,  Tenn. 
THERMONUCLEAR  DIVISION  SEMIANNUAL  PROGRESS 
REPORT.  Rept.  for  period  ending  31  Oct  62  oo  Contract 
W7405-eng-26.   4  Mar  63,  109p.  25  refs. 
NASA  N63- 13458. 


SCR-24SA      OTS  $4.00 

Sandia  Corp. ,  Albuquerque,  N.  Mex. 
TABLE  OF  ATOMIC  MASSES,  ed.  by  J.  W.  Guthrie. 
Rept.  on  Contraa  AT(29-1)789.  Feb  61,  i«v.  Apr  63, 
306p. 

GEAP-4018     OTS     $0.50 

Vallecitos  Atomic  Lab. ,  General  Electric  Co. . 

San  Jose.  Calif. 
THERMAL  NEUTRON  DIFFUSION  LENGTH 
MEAajREMENTS  IN  UGHT  WATER   FROM  20°C  TO 
90OC,  by  J.  L.  Russell,  Jr.,  W.  C.  Ballowe  and 
others.    Repc.  on  Contract  AT(04-3)189.    Apr  62.  22d. 
16  refs.    NASA  N63- 15497.  k      -.      k 


CVNA-133      OTS  $19.75 

Westingbouse  Electric  Corp. ,  Pittsburgh,  Pa. 
PHYSICS  PROPERTIES  OF  CLUCTERED  UO2-D2O 
LATTICES  AT  VARIOUS  LATTICE  PFTCHES,  by 
J.  Jedruch,  J.  D.  Cleary  and  others.  Rept.  onContract 
AT( 30- 1)2289,  Oa  62.  344p. 
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Cosmic  Rays 

NASA  N63- 16426  OTS  $0.50 

Goddard  Space  Flight  Center.  National  Aeronautics 
and  Space  Administration,  Greenbelt,  Md. 
EXPLORER  XII  SATELUTE  INSTRUMENTATION 
FOR  THE  STUDY  OF  THE  ENERGY  SPECTRUM  OF 
COSMIC  RAYS,  by  U.  D.  Desai.  R.  L.  Van  Allen. 
andG.  Porreca.  May  63,  I9p.  3  refs.  Technical 
note  no.  D-1698. 


NASA  N63- 16293 


GTS  $1.00 


Goddard  Space  Flight  Center.  National  Aeronautics 
and  Space  Administration,  Greenbelt, kMd. 
A  STUDY  OF  THE  HYDROGEN,  HEUUM,   AND 
HEAVY  NUCLEI  IN  THE  NOVEMBER  12,  I960, 
SOLAR  COSMIC  RAY  EVENT,  byS.  Biswas.  C.  E. 
Fichtel,  and  others.  May  63.  3G^.  29  refs.  Technical 
note  D- 1764. 


Elementary  Particles 


BNL-6432      OTS  Ji.IO 

Brockhaven  National  Lab. ,  Upton,  N.  Y. 
ACCELERATION  OF  POLARIZED  PROTONS  TO 
RELATIVISTIC  ENERGIES,  byE.  D.  Courant.   Rept. 
OQ  Contract  AT(30-2XJEN-16.   22  Jan  62,  7p. 


UCRL -10677      OTS  $1.00 

Lawrence  Radiation  Lab. .  U.  of  California,  Berkeley. 
BASIC  THEORY  AND  APPLICATION  OF  REGGE 
PCX^ES,  by  C.   Edward  Jones  and  John  A.  Poirer.  Rept. 
on  Contract  \V7405-eng-48.  8  Feb  63,  35p.  25  refs. 
NASA  N63- 16502. 


UCRL-6693      OTS  $1.00 

Lawrence  Radiation  Lab. ,  U.  at  CaUfcrnia, 

Liver  more. 
NEAR-EARTH  CHARGED-PARTICLJE  BACKGROUNDS 
MEASURED  WITH  POLAR  ORBITING  SATELLITES, 
byF.  D.  Seward  and  H.  N    Kornblum.  Jr.   Rept.  on 
Contraa  W7405-eng-48.   25  Mar  63.  41p.  8  refs. 
NASA  N63- 16034. 


UCRL-10629      OTS  $2. 00 

Lawrence  Radiation  Lab. ,  U.  of  California,  Berkeley 
POLARIZATION  OF  RECOIL  PROTONB  IN  PION- 
PROTON  ELASTIC  SCATTERING  AT  523,  572,  AND 
689  MeV,  by  Richard  D.  Eandi.  Thesis.  Rept.  on  Con- 
tract W7405-eng-48.  18  Mar  63,  80p.  36  r«fs. 
NASA  N63- 16501 


NYO- 10242      OTS   $6.60 

Rochester  U. ,  N.  Y. 
INTERACTION  CONTRA  CLASSICAL  RELATIVISTIC 
HAMILTONIAN  PARTICLE  MECHANICS,  by  Douglas 
G.  Currie.    Rept.  on  Contract  AT(30- 1)875. 
4  Dec  62,  6lp. 
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Instruments  and  Installatiohs 

TID-17415      OTS   $Z60 

Argonne  National  Lab. ,  111. 
A  DESIGN  FOR  AN  ACCELERATING  SECTION  TO 
EXTRACT  AND  CONTROL  A  LARGE  CURRENT  OF 
PROTONS,  by  H.  Fechter  and  A.  Saulys.    Rept.  on 
Contract  W-31-l09-eng-38.    4  Sep  58,   23p. 
ANLAD-53.  y      .   '^. 


TID- 17356      OTS     $1.60 

Atlantic  Research  Nuclear  Corp  .  Alexandria    Va 
THE  USE  OF  THE  ORGANOMETALUC  BOND  IN 
CHEMICAL  RADIATION  DOSIMETRY.   Quarterly 


BNL-6140  OTS  K60 

Brookhaven  National  Lab. ,  Upton,  N.  Y. 
A  R.F.   VERNIER  TIME  TO  PULSE  HEIGHT  CC»M- 
VERTER,   by  J.  Lowe.   Rept.  on  Contract  A'IX30-2) 
GEN- 16.    18  Apr  62,  48p. 


BNL-6427      OTS   $1.10 

Brookhaven  National  Lab.,  Upton,  N.  Y. 
THE  BALL  TUNER  CHANGE  TABLES,  by 
J.  L.  Walters.    Rept.  on  Contraa  AT(30-2)GEN- 16. 
3  May  62.  8p. 


BNL-6431      OTS  $2.60 

Brookhaven  National  Lab. ,  Upton,  N.  Y. 
COMPUTATIONS  FOR  AGS  EXPERIMENTAL  BEAMS. 
DESCRIPTION  OF  COMPUTER  PROGRAM,  by 
Winalow  F.  Baker.   Rept.  on  Contraa  AT(30-2X5EN- 16. 
15  Dec  61,  22p. 


BNL-6428      OTS  $1.10 

Brookhaven  National  Lab.,  Upton,  N.  Y. 
DESIGN  OF  REFLECTOMETERS  FOR  COAXIAL 
LINES  USED  AT  AGS  UNAC,  by  J.  L.  Walters. 
Rept,  on  Contraa  AT(30-2)GEN-16.   9  May  62,  lOp. 

BNL-6433      OTS  $1.60 

Brookhaven  National  Lab.,  Upton,  N.  Y. 
EFFICIENCY  OF  MULTIPLE  TRAVERSAL  TARGETS, 
byE.  D.  Courant.   Rept.  on  Contraa  AT(  30- 2XJEN- 16. 
5  Feb  62,  12p. 


BNL-6434      OTS    $3.60 

Brookhaven  National  Lab. ,  Upton,  N.  Y 
INTERNAL  BUNCHING  IN  THE  ALTERNAftlNG 
GRADIENT  SYNCHROTRON,  by  D.  S.  Robbtson.   Rept 
on  Contraa  AT(3G-2)GEN- 16.    16jan61.  3Jb 


BNL-6435      OTS  $2.60 

Brookhaven  National  Lab. ,  Upton,  N.  Y 
MAGNETIC  MEASUREMENTS  OF  AGS  EX»ERI- 
MENTAL  MAGNETS,  byGOTdonT.  Danby.   Rept.  on 
Contraa  AT(30-2X3EN- 16.    26  Dec  61,  24p 


BNL-6.S11     OTS   $21.00 

Brookhaven  National  Lab. ,  Upton,  N.  Y. 
MINUTES  OF  THE  CONFERENCE  ON  LINEAR   AC- 
CELERATORS FOR  HIGH  ENERGIES  HELD  AT 
BROOKHAVEN  NATIONAL  LABORATORY, 
AUGUST  20-24,   1962,  comp.  by  A.   van  Ste^fibergen, 
H.  B.   Knowles  and  others.    Rept.  on 
Contract  AT(30-2)GEN-16.  392p. 


BNL-6425      OTS   $2.60 

Brookhaven  National  Lab.,  U^ton,  N.  Y. 
NON- LINEAR  BUNCH  MOTION  AT  TRANSJtiON,  by 
HaraldHahn.    Rept.  on  Contraa  AT(30-2)Glf:^I- 16. 
4  Dec  61.  30p. 


BNL-6733  OTS   $1.60 

Brookhaven  National  Lab. ,  Upton,  N.  Y. 
ON  THE  DESIGN  OF  QUADRUPOLE  FOCUtllNG 
SYSTEMS,  by  J.  P.  Blewett.    Internal  rept.  Hn  Con- 
tract AT(30-2)GEN-16.    2  0cc58,   I2p. 


BNL-6436      OTS  $1.10 

Brookhaven  National  Lab..  Upton,  N.  Y. 
POSSIBLE  USE  OF  A  BETATRON  CORE  ON  THE 
COSMOTRON,  by  L.  W.  Smith.   Rept.  on  extract 
AT(30-2X;EN-16.    18  Jan  62.  4p. 


BNL-6743  OTS   $.3.60 


Brookhaven  National  Lab. ,  Upton,  N,  Y. 
A  RARD  BEAM  DEFLECTOR  FOR  THE  BROOK- 
HAVEN AGS,  byH.  N.  Brown,  B.  B.  CulwicJK,  and 
E.  B.  Forsyth.  Internal  rept.  on 
Contract  AT(.'«)-2)GEN-16.    2  Oct  62,   3lp. 


BNL-6424  OTS  $1.60 

Brookhaven  National  Lab. ,  Upton,  N.  Y. 
SERVO  SYSTEM  FOR  MAGNETIC  CONTROLLED 
CONSTANT  INTENSITY  FLAT  TOP  BEAM  S»ILL- OUT. 
by  J.  G.  Cotdngham.    Rept.  on  Contract  AT(flp-2)GEN- 
16.   21  Nov  61,   Up. 


BNL-6429      OTS  $1.60 

Brookhaven  National  Lab.,  Upton.  NY. 
SOME  PROPERTIES  OF  STUB  TUNERS  WHICH  CAN 
BE  DISPLAYED  ON  SMITH  CHARTS,  by 
J.  L.  Walters.   Rept.  on  Contraa  AT(30-2)GEN- 16. 
9  May  62,  lip. 


BNL-6420  OTS  $1.60 

Brookhaven  National  Lab. ,  Upton,  N.  Y. 
SYNCHROTRON  OSQLLATIONS,   by  E.  H.  Hochman 
and  M.  Q.  Barton.   Rept.  on  Contract  AT(30-2)GEN- 16. 
1  May  62,  16p. 


BNL-6426      OTS   $1.10 

Brookhaven  National  Lab..  Upton,  N.  Y. 
TARGET  EFFICIENCY  MEASUREMENTS  AT  THE 
AGS,  by  A.  W.  Maschke.   Rept.  on  Contraa 
AT(30-2)GEN-16.    6  June  62,  6p. 


BNL-6430  OTS  $1.60 

Brookhaven  National  Lab. ,  Upton,  N.  Y. 
TIME  DEPENDENCE  OF  SPACE  CHARGE  BEAM 
LOSSES  IN  THE  COSMOTRON,   by  M.  Q.  Barton  and 
E.  J.  Sacharidis.   Rept.  on  Omtract  AT(30-2)GEN-16. 
4  Jan  62,   I2p. 


BNL-6717      OTS  $1.10 

Brookhaven  National  Lab.,  Upton.  N.  Y. 
TRAJECTORIES  FOR  A  RECTANGULAR  MAGNET 
WITH  UNIFORM  FIELD,  by  R.  M.  Sternheimer.   Rept. 
on  Contraa  AT( 30- 2X5EN- 16.   7  Feb  63,  7p. 


HW-73155    OTS    $1.60 

Hanford  Atomic  Products  Operation,  Richland,  Wash. 
FUEL  ELEMENT  SURFACE  CONTAMINATION 
(URANIUM)  TESTER,  by  C.  N.  Jackson.  Jr.  Rept.  on 
Contract  AT(45-1)-1350.  27  Mar  62,   lip. 

HASL-133   OTS   $0.75 

Health  and  Safety  Lab. ,  Atomic  Energy  Commission, 

New  York. 
ENERGY  DEPENDENCE  DETERMINATIONS  IN  THE 
60-180  KEV  RANGE  WITH  AN  X-RAY  MACHINE  OF 
VARYING  OUTPUT,  by  Arthur  Shambon,   Albert  Zlla, 
and  Robert  Sanna.    Feb  63,  30p.    9  refs.  NASA 
N63- 16850. 


UCRL  - 10705      OTS  $0. 50 

Lawrence  Radiation  Lab. ,  U.  of  California,  Berkeley. 
APPARENT  HORIZONTAL  SOURCE  POSITIONS  AND 
EXIT  DIRECTIONS  FOR  NEGATIVE  SECONDARY 
BEAMS  FROM  THE  BEVATRON,  by  Peter  M.  Gooriian 
Rept.  on  Contract  W7405-eng-48.  19  Mar  63,  14p. 
2  refs.  NASA  N63-16505. 
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TID-17578      OTS  $10.50 

Linear  Accelerator  Lab. ,  U.  of  Mlnnesoa, 

Minneapolis. 
ANNUAL  PROGRESS  REPORT  FOR  PERIOD 
DECEMBER  1961  -  NOVEMBER  1962  [ON  LINEAR 
ACCELERATOR!.    Rept.  on  Contract  AT(1 1-1)50. 
Nov  62,  136p. 


PB  163  251      OTS  $1.60 

Materials  Lab.  [Aeronautical  Systems  Div.  ] 

Wright-Patterson  AFB,  Ohio. 
THE  DESIGN  OF  LEAD  CELLS  FOR  THE  STORAGE 
OF  RADIOISOTOPES,  by  B.  A.  Raby.    Apr  56,  I6p. 
WADC  Technical  note  56-180. 

DESCRIPTORS:  •Radioactive  isotopes.  Storage, 
'Shielding,  *Lead,  'Containers,  Design. 

Details  of  design  and  fabrication  for  lead  cells,  which 
are  intended  for  storing  radioactive  materials,  are  de> 
scribed  in  this  report.   This  facility  is  used  for  the 
storage  at  moderate  quantities  of  activities.   The 
Appendix  ia  composed  of  drawings  and  photographs 
which  graphically  illustrate  the  facility.   The  cells  have 
been  used  successfully  fcnr  several  months.  (Author) 


MURA-667   OTS  $0.50 

Midwestern  Universities  Research  Association, 

Madison.  Wis. 
PERTURBATION  THEORY  FOR  ACCELERATORS 
WITH  A  GENERAL  MAGNETIC  FIELD  -  11,  by 
George  Paneen.    Rept.  on  Contract  AT(1 1-1)384. 
4Mar  63,.13p. 

PB  162  s47    Available  on  loan  from  OTS 

Nepa  Div. ,  Fairchild  Engine  and  Airplane  Corp. , 

Oak  Ridge ,  Tenn . 
SQNTILLATION  COUNTING,  by  joe  K.  Bair. 
16  Mar  51,  8^.  8  refs.  Rept.  no.  NEPA  1645. 

C^SCRIFTORS:  'Radiation  measurement  systems, 
'Scintillation  counters  ,  'Neutron  detectors  ,  'Gamma 
ray  spectroscopy,  'Crystal  counters,  Crystals, 
'Anthracenes ,  'Cadmium  compounds ,  Tungstates . 
•Sodium  compounds ,  Thallium  compounds , 
'Lithium  compounds ,  Iodides ,  Piezoelectric  crystals , 
Past  neutnms.  Gamma  rays. 

The  work  was  directed  towards  deternuning  the 
feasibility  of  using  the  relatively  new  scintillation- 
counting  techniques  for  such  purposes  as  were  of 
interest  and  value  to  the  NEPA  Project.  The  work 
covers  the  successful  use  of  such  crystals  as 
anthracene,  cadmium  tungsute,  and  sodium  iodide 
plus  thallium  iodide.  An  attempt  was  made  to  find  a 
lithium-containing  crystal  which  would  count  satis- 
factorily; such  work  includes  an  attempt  by  the  NEPA 
Chemistry  Group  to  grow  large,  clear  crystals  of 
lithium  iodide.  Natural  and  synthetic  lithium-conuin- 
ing  noinerals  were  tested  when  they  could  be  obtained. 
Certain  piezoelectric  crystals  were  tried  unsuccess- 
fully. Counting  methods  tried  consisted  of  P.  R. 
Bell's  single-crystal  technique;  Hofstadter's  two- 
crystal  technique,  with  improvements  developed 
locally;  Hofstadter's  suggested  three-crystal  pair 
spectrometer;  and  an  original  version  of  this  designed 
to  remove  pair  peaks  and  give  only  Compton  peaks . 


K-1444       OTS  $0.50 

Oak  Ridge  Gaseous  Diffusion  Plant,  Tenn. 
AN  AUTOMATIC  MASS  SPECTROMETER  FOR 
RELATIVE  MEASUREMENT  OF  URANIUM  ISOTOPES, 
by  A.  Langdon  and  H.  A,  Kermlcle.    Rept.  on  Contract 
W7405-eng-26.    20  May  63,  17p.  5  refs. 
NASA  N63- 16453. 


ORNL-3288     OTS     $2.00 

Oak  Ridge  National  Lab. ,  Tenn. 
IN-AIR  MEASUREMENTS  IN  THE  VldNlTY  OF  THE 
TOWER  SHIELDING  REACTOR  II,  byF.  J. 
Muckenthaler,  L.  B.  Holland,  and  R.  E.  Maerker. 
Rept.  on  Contraa  W7405-eng-26.   8  Apr  63,  7lp. 
4  refs.   NASA  N63- 14663. 


TID-17021       OTS  $4.  60 

Stanford  U. ,  Callt 
LINEAR  ELECTRON  ACCELERATOR  STUDIES. 
Status  rept.    1  Oct-31  Dec  58,  on  Contract  AT(04-^21. 
Feb  59,  47p.   M,  L.  rept.  no.  581. 


Nuclear  Engineering  and  Power 

IDO- 28592      OTS    $7.60 

Aerojet-General  Nucleonics,  San  Ramon,  Calif. 
ARMY  GAS-COOLED  REACTOR  SYSTEMS  PROGRAM. 
Monthly  progress  rept .  for  July  62  on  Contract 
AT(10-1)880.    l7Aug62.  75p. 


AGN-TM-379   OTS   $5.60 

Aerojet -General  Nucleonics,  San  Ramon.  Calif. 
PROPOSED  NYLON  TIEDOWN  SYSTEM  FOR  THE 
ML-1,  by  J.  S.  Alcorn.  Rept.  onContract  AT(10- 1)880. 
15  July  60,  51p. 


ACNP-62032  OTS  $5.60 

Allis- Chalmers  Mfg.  Co. ,  Milwaukee,  Wis. 
THREE-DIMENSIONAL  ANALYSIS  OF  CANDU  FOR 
C(»ITROL  ABSORBERS  AND  FRESH  FUEL  INSERTION, 
by  P.  S.  Lacy  and  W.  E.  Schilling.  Final  rept.  on 
Contract  AT(38- 1)291.  6  Dec  62,  59p. 


ACNP-62847  OTS  $5.60 

Allis-Chalmers  Mfg.  Co. ,  Washington,  D.  C. 
SM- 1 A  CORE  U  ZERO  POWER  EXPERIMENT,   by 
L.  D.  Walthousen,  T.  M.  Raby,  and  F.  G.  Moote, 
Rept.  on  Contract  AT(30- 1)2639.  21  Jan  63,  54p. 


ANL-6717      $2.00 

Argonne  National  Lab. ,  Ql. 
REACTOR  DEVELOPMENT  PROGRAM.  Progress 
rept.  fbr  Apr  63  on  Contract  W31-109-eng-38. 
15  May  63,  83p.  27  refs.  NASA  N63-16179. 
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ANL-FGF-397      OTS   $1.60 

Argonne  National  Lab. ,  111. 
SINTERING  AND  PROPERTIES  OF  URAN  tlM  AND 
THORIUM  MONOSULFIDES,  by  P.  D.  Sha  elt  and 
j.  H.  Handwerk.   Rept.  on  Contract  W-3l-a09-eng-38. 
8  Oct  62,   I8p.    UAC-6948. 


TID- 17682   OTS   $2.25 


Atomic  Energy  Commission.  Dtv.  of  Llcj^ising^nd 
Regulation,  Washington,  D.  C.  j; 

A  SURVEY  OF  21  REACTOR   VESSELS  IN  LIGHT  OF 
THE  ANTICIPATED  EFFECTS  OF  NEUTRON  IR- 
RADIATION ON  THE  BRITTLE -RUPTURE  PROPER- 
TIES OF  MATERIALS  OF  CONSTRUCTICN,  by  A.  B. 
Holt.    [1962]  15  Mar  63,  lOOp.    19  refs.  N*SA 
N63- 14630. 


TID-7642(Bk8  14  2)      OTS  $7. 50  set 

Atomic  Energy  Commission.   Div.  of  Res^ch, 

Washington,  D.  C. 
RESEARCH  REACTOR  FUEL  ELEMEhTT  dONFER- 
ENCE,  GATLINBURG,  TENNESSEE,  SEFTBMBER 
17-19,  1962.    1963,  738p.   Prepared  in  cooperation  with 
Oak  Ridge  National  Lah  and  Atomic  Energy  Commission. 
Div.  at  Reaaor  Development;  NASA  N63-16JIJ18. 

NAA-SR-5947      GTS  $1.00 

Atomics  International,  Canoga  Park,  Call  \ 
DEVELOPMENT  OF  SHIM-SAFETY  COmfUlOL  ROD 
FOR  THE  HALLAM  NUCLEAR  POWER  FACILITY, 
by  L.  B.  Copeland.    Rept.  on  Contract  AT(U-1)GEN- 8. 
15  May  63,  48p.  10  refs. 


NAA-SR-MEMO-5794      OTS   $3.60 

Atomics  International,  Canoga  Park,  Call 
EXTENDED  TIME  BOILING  TEST  NO.  6    X)NDUCTED 
WITH  OMRE  COOLANT,  by  J.  L.Kortenhoaven.    Rept. 
onContraa  AT(ll-l)GEN-8,  8  Nov  60,  34p|. 


NAA-SR-MEMO-5503      OTS     $1.10 

Atomics  International.  Canoga  Park,  Calii 
IMPROVED  DESIGN  FOR  FUEL  HANDLINO  ON 
SODIUM  GRAPHITE  POWER  REACTORS,  by 
T.  F.  Edziak,  R.  O.  Crosgrove,  and  J.  F.  Btolz. 
Rept.  on  Contraa  AT(ll-l)GEN-8.   21  May  62.  9p. 

BMI-1628      OTS  $0.  50 

Battelle  Memorial  Inst. ,  Columbus,  Ohia 
INTHAL  IRRADIATION  EVALUATION  OF  BXPERI- 
MENTTAL  PYROLYTIC- CARBON -COATED  OCo  AND 
\X>2  FUEL  PARTICLES,  by  Richard  J.  Burian,  NeU  E. 
Miller  and  others.  Rept.  on  Contract  W7406-teng-92. 
25  Apr  63,  22p.  6  refs.  NASA  N63- 16784. 


BMI-1614(Del.)    OTS   $2.00 

Battelle  Memorial  Inst. ,  Columbus,  Ohio. 
PROGRESS  RELATING  TO  CIVILIAN 
DURING  JANUARY,  1963,  by  Russell  W 
Ronald  F.  Dickerson.   Rept.  on  Contraa  Wt«05 
92.    lFeb63,  82p.     NASA  N63- 16447. 


APPLICATIONS 


Diiyt 


BMI-l6l9(Del.)      OTS  $2.00 

Battelle  Memorial  Inst. ,  Columbus,  Ohio. 
PROGRESS  RELATING  TO  CIVILIAN  APPUCATIONS 
DURING  FEBRUARY.  1963,  by  RusseU  W.  Dayton  and 
Ronald  F.  Dickerson.   Rept.  on  Contraa  W7405-enB-92. 
1  Mar  63,  86p.   NASA  N63- 15965. 


WAPD-BT-28    OTS   $2.00 

Bettls  Atomic  Power  Lab. ,  Pittsburgh,  Pa. 
BETTIS  TECHNICAL  REVIEW.    REACTOR  TECH- 
NOLOGY. Rept.  onContract  AT(11-1)GEN-14.  Mar  63, 
79p.    3  refs.  NASA  N63- 15261;  Includes  NASA 
N63-(15262-15267) 


WAPD-T-1528       OTS  $1.60 

Bettls  Atomic  Power  Lab.  .'Pittsburgh,  Pa. 
TIME-DEPENDENT  FISSION-PRODUCT  POISCWS  IN 
U-235  AND  NATURAL  URANIUM  FUELS,   by 
M.  R.  Stuart  and  T.  R.  England.    Rept.  on  Contract 
AT(11-1)GEN-14.    Oct  62,  1^. 


TID- 7658   OTS   $3.00 

Chicago  Operations  Office,  Atomic  Energy  Commis- 
sion, 111. 

PROCEEDINGS  OF  THE  NUCLEAR  SUPERHEAT 
MEETING.    NO.  7,  SEPTEMBER  12-14,  1962,  SIOUX 
FALLS,    SOUTH  DAKOTA.   30  Oct  62,201p.     158  refs. 
COO-266:  NASA  N63- 15502. 


CEND-121       OTS  $3.60 

Combustion  Engineering,  Inc.,  Windsor,  Conn. 
STUDIES  ON  LOW  ENRICHED  CORES  CONTAINING 
SIMPLE  NUCLEAR  SUPERHEAT  ELEMENTS.    PART  L 
CRITICAL  EXPERIMENTS,  by  J.  S.  Crudele, 
C.  O.  Dechand  and  others.    Rept.  on  Contract 
AT(11-1)795.    lFeb6l,  38p. 


NYO- 10474      OTS  $4.60 

DynatechCorp.,  Cambridge,  Mass. 
SYSTEM  STABILITY  OF  A  SIMULATED  BOILING 
WATER  REACTOR  WITH  EXIT  STEAM  QUALITY 
CONTROL,  by  D.  A.  Gall,  E.  F.  Doyle  and  others. 
Topical  rept.  no.  6  on  Contraa  AT(30- 1)2907.   Nov  62, 
43p.    Rept.  no.  348. 


TID-17538      OTS  $1.10 

Engineering  Research  Labs. ,  Columbia  U. ,  New  York. 
BASIC  EXPERIMENTAL  STUDIES  OF  BOILING  FLUID 
FLOW  AND  HEAT  TRANSFER  AT  ELEVATED 
PRESSURES,  by  Bruce  Matzner.   Monthly  progress 
rept. ,  Nov  62,  on  Contract  AT(30- 3)187.   30  Nov  62, 
lOp. 


on  and 
eng- 
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GA-3676      OTS  $1.25 

General  Atomic  Div. ,  General  Dynamics  Corp. , 

San  Diego,  Calif. 
40-MW(E)  PROTOTYPE  HIGH-TEMPERATURE  GAS- 
COOLED  REACTOR  RESEARCH  AND  DEVELOPMENT 
PROGRAM.   C^rierly  progress  rept.  for  period  ending 
30  Sep  62  on  Contract  AT(04-3)314.  15  Apr  63,  53p. 
14  refa.    NASA  N63-16418. 

GAMD-3378      OTS  $2.  60 

General  Atomic  Div. ,  General  Dynamics  Corp. , 

San  Diego.  Calif. 
HTGR  IN-PILE  LOOP  EXPERIMENT  ACTIVITY 
ANALYSIS  GAIL  UI-A  FUEL  ELEMENT,  by 
D.  R.  Lofing  and  L.  R.  Zumwalt.    Rept.  on  Contract 
AT(04-3)314.    28  Sept  62.  29p. 


GEMP-177A   OTS  $3. 00 

General  Electric  Co. .  Cincinnati,  Ohio. 
HIGH -TEMPERATURE  MATERIALS  AND  REACTOR 
COMPONENT  DEVELOPMENT  PROGRAMS. 
VOLUME  I.    MATERIALS.    Annual  rept.  no.  2  on  Con- 
tract AT(  40- 1)2847.    28  Feb  63.   199p.    41  refs.  NASA 
N63- 15756. 


GEAP-4162   OTS   $0.50 

Generil  Electric  Co.,  San  Jose,  Calif. 
DEVELOPMENT  OF  PULSED  NEUTRON  APPLICA- 
TION TO  POWER  REACTOR   START-UP  PROCE- 
DURES, by  Edward  Garelis  and  Paul  Meyer.  Quarterly 
progress  rept.  no.  3,   1  Oct -31  Dec  62  on 
Contract  AT(04- 3)189.  7  Jan  63,  8p. 

GEAP-4146     OTS  $1.75 

General  Flectrlc  Co..  San  Jose,  Calif. 
EVESR-NUCLEAR  SUPERHEAT  FUEL  DEVELOP- 
MENT PROJECT,  by  R.  T.  Pennington.    Quanerly 
rept.  no.  2.  Sep-Nov  62  on  Contract  AT(04-3)189. 
Dec  62,  67p. 


APED- 3958       OTS    $26.00 

General  Electric  Co. ,  San  Jose,  Calif. 
FINAL  HAZARDS  SUMMARY  REPORT  FOR  THE 
ESADA  VALLECITOS  EXPERIMENTAL  SUPERHEAT 
REACTOR,  ed.  by  J.  L.  Murray.    1  Oct  62,  57 4p. 
Prepared  in  cooperation  with  Niagara  Mohawk  Power 
Corp. ,  includes  GF  \P- J643. 

GEAP-4049  OTS  $4.60 

General  Electric  Co. ,  San  Jose,  Calif. 
HIGH  POWER  DENSITY  DEVELOPMENT  PROJECT, 
by  R.  L.  Holladay.   Quarterly  progress  rept.  no.  9, 
Apr- June  62,  on  Contract  AT(04- 3)361.  1  ^dy  62,  49p. 


GEAP-3940  OTS   $1.00 

General  Electric  Co.,  San  Jose,  Calif. 
MULTI-ROD  BURNOUT  AT  HIGH  PRESSURE,  by 
E.  E.  Polomik  and  E.  P.  Quinn.  Rept.  on  Contract 
AT(04-3)36l.    Sep62,  44p.    17  refs. 


GEAP-4059     OTS   $2.25 

General  Electric  Co. ,  San  Jose,  Calif. 
VIBRATION  OF  FUEL  RODS  IN  PARALLEL  FLOW, 
by  E.  P.  Quinn.    Rept.  on  Contract  AT(04-3)36l. 
July  62,     lOlp.    9  refs. 


TID- 17530      OTS  $4.60 

Georgia  Inst,  of  Tech.  Engineering  Experiment 

Station.  Atlanta,  Ga. 
MATERIALS  FOR  HIGH  TEMPERATURE  NUCLEAR 
ENGINEERING  APPLICATIONS,  by  J.  D.  Fleming, 
J.  W.  Johnson  and  others.   Quarterly  rept.  no.  2, 
1  July-l  Oct  62,  on  Contract  AT(40-1)2483.    44p. 


HW-SA-1821    OTS   $3.60 

Hanford  Atomic  Products  Operation,  Richland,  Wash. 
AUTOMATIC  CLADDING  THICKNESS  AND  BONDING 
TESTER   FOR  REACTOR  FUEL  ELEMENTS,  by 
D.  O,  Hunter.  Rept.  on  Contract  AT(45-1)1350. 
4  Nov  59,  33p. 


HW-56938      OTS  $2.60 

Hanford  Atomic  Produas  Operation,  Richland,  Wash. 
CRITICALITY  OF  HIGHLY  ENRICHED  U-235  FUELS, 
by  N.  Ketzlach.   Rept.  on  Contraa  AT(45- 1)1350. 
1958.  2lp.   13  refs. 


HW-SA-2622      OTS  $1.60 

Hanford  Atomic  Products  Operation,  Richland,  Wash. 
OPERATING  EXPERIENCE  IN  THE  HANFORD 
PLUrCWIUM  CRITICAL  MASS  FACILITY,  by 
R.  C.  Lloyd,  E.  D.  Clayton,  and  W.  A.  Reardon. 
Rept.  on  Contract  AT(45- 1)1350.   8  May  62,  l6p. 
7  refs. 


HW-75135      OTS  $2.60 

Hanford  Atomic  Products  Operation,  Richland,  Wash. 
ZIRCALOY-2  TO  CARBON  STEEL  EXPANDED 
JOINT  N-REACTOR  PROCESS  TUBE  FITTING,  by 
J.  H.  Fastabend.    Rept.  on  Contract  AT(45- 1)1 350. 
31  Dec  62.  24p. 


TID- 17391  OTS  $2.60 

KnoUs  Atomic  Power  Lab. ,  Schenectady.  N.  Y. 
THE  USE  OF  SUBCRinCAL  ASSEMBUES  FOR 
STUDYING  REACTOR  PARAMETERS,    by  David  R. 
Bach.  Rept  on  Contract  W-31-109-eng-52.  27  Oct  62. 
30p. 


NASA  N63- 15693 


OTS  $1.75 


Lewis  Research  Center,  National  Aeronautics  and 
^ce  Administration,  Cleveland.  Ohio. 

PERFORMANCE  CAPABIUTY  OF  SINGLE-CAVITY 

VORTEX  GASEOUS  NUCLEAR  ROCKETS,  by  Robert 

G.  Ragsdale.   May  63,  70p.  20  refs. 

Technical  note  D-1579. 
-40 


LAMS-2716  OTS  $3.60 

Los  Alanws  Scientific  Lab. ,  N.  Mex 
HIGH  DENSITY  W-UOo  BY  ACTIVATED 
by  W.  H.  Lenz  and  P.  R.  Mundinger. 
Contract  W7405-eng-36.    May  62,  33p 


SINTERING, 
^fpt.  on 
$  refs. 


BRB-66      OTS    $4.60 


OF 


MalUnckrodt  Chemical  Works,  Weldoji 
MANNESMANN  ROTARY  PIERCING 
J.  A.  Fellows,  Q.  C.  Carloni,  and  L. 
Contraa  AT(30-1)1405.  18  May  62,  41p 
cooperation  with  Bridgeport  Brass  Co. 


Spring.  Mo. 
URANIUM,  by 
^ewis.    Rept.  on 
Prepared  in 


MND-2903(Vol.  0      OTS   $3.00 

Martin-Marietta  Corp. ,  Baltimore.  K^c 
FEASIBILITY  STUDY  OF  WATER-COOLED 
THERMIONIC  NUCLEAR  POWER  PLA^TT.    Rept.  on 
Contract  AT( 30- 1) 2990.    Nov  62.   204p. 
NASA  N63- 16362. 


MND-M3A-2452       OTS  $8.60 

Martin-Marietta  Corp. ,  Baltimore,  mL 
PM-3A  NUCLEAR  POWER  PLANT  PRC$RAM. 
Progress  rept.  no.  5,  16  Aug  61-15  F^b  62, 
Contract  AT(30 - 1)  2700.    98p. 


MLM-1140      OTS   $2.60 

Mound  Lab. ,  Miamisburg,  Ohio 
MOUND  LABORATORY  PROGRESS  RErt)RT  FOR 
AUGUST  1962,  by  G.  R.  Grove.  L.  V.  [ffnes,  and 
J.  F.  Eichelberger.    Rept.  on  Contract 
AT(33-l)GEN-53.  30  Aug  62,   25p. 


NLCO-870      OTS  $2.00 

National  Lead  Co.  of  Ohio,  Cincinnati 
SUMMARY  TECHNICAL  REPORT.   Rep q.  for  I  Jan- 
31  Mar  63  on  Contract  AT(30-1)1156.    iqMay  63,  89p. 
5  refs. 


NMI-7255       OTS  $2.  60 

Nuclear  Metals,  Inc. ,  Concord,  Mass 
POWER  REACTOR  PROGRAM,  by  S.  IsWerow, 
R.   W..  Anderson,  and  W.  L.  Larson.    I 
1-30  Sep  62.    Rept.  on  Contract  AT(30- M 
31  Oct  62.  29p. 


IDO-16833(Rev.  1)      OTS  $2.  75 

Phillips  Petroleum  Co. .  Idaho  Falls. 
FEASIBILITY  AND  CONCEPTUAL  DESlJCN  FOR  THE 
STEP  LOSS  OF  COOLANT  FAaLITY,  by  T.  R.  Wilson 


jress  rept. 
565. 


O.  M.  Hauge,  and  G.  B.  Matheney.  Rept, 
AT(10-1)205.  24  Apr  63,   183p.  45  refs. 


on  Contract 


.ORNL-3386      OTS   $2.50 

Oak  Ridge  NaUonal  Lab. ,  Tenn. 
ARMY  REACTORS  PROGRAM  ANNUAL  PROGRESS 
REPORT.    Rept.  for  period  ending  31  Oct  62  on  Con- 
tract W7405-eng-26.    10  Apr  63,   124p.    20  refs. 


ORNL-TM-395      OTS   $1.60 

Oak  Ridge  National  Lab..  Tenn. 
CONTINUOUS  DISSOLUTION  OF  ZIRCONIUM  REAC- 
TOR FUEI^  IN  TITANIUM  EQUIPMENT:  LABORA- 
TORY DEMONSTRATION.  byT.  A.  Gens.    Rept.  on 
Contract  W-7405-eng-26.    23  Jan  63,  I6p. 


ORNL-TM-433      OTS  $1.10 

Oak  Ridge  National  Lab. ,  Tenn. 
NEUTRON  MULTIPUCATION  BY  EXPERIMEhTTAL 
GAS  COOLED  REACTCMl  FUEL  ASSEMBLIES,  by 
*.  B.  Johnson  and  R.  K.  Reedy,  Jr.    Rept.  on  Contract 
W-7405-eng-26.    27  Nov  62,  6p. 


ORNL-TM-460       OTS   $3.60 

Oak  Ridge  National  Lab. ,  Tenn. 
A  PRELIMINARY  EXAMINATION  OF  THE  FORMA- 
TION AND  UTILIZATION  OF  TEXTURE  AND 
ANISOTROPY  IN  ZIRCALOY-2.  byM.  L.  Picklesimer. 
Rept.  on  Contract  W-7405-eng- 26.    28  Feb  63,  31p. 


ORNL-TM-470      OTS  $1.60 

Oak  Ridge  National  Lab. ,  Tenn. 
PROMPT  NEUTRON  DECAY  IN  A  TWO-COMPONENT 
ENRICHED  URANIUM  METAL  CRITICAL  ASSEMBLY, 
by  J.  T.  Mihalczo.   Rept.  on  Contract  W-7405-eng- 26. 
II  Jan  63,  13p. 


ORNL-3208       OTS  $2.75 

Oak  Ridge  National  Lab. ,  Teniu 
STEAM  GENERATORS  FOR  HIGH-TEMPERATURE 
GAS-COOLED  REACTORS,  by  A.  P.  Fraas  and 
M.  N.  Ozisik.    Rept.  on  Contract  W7405-eng-26. 
1963.  178p.   11  refs. 


ORNL-TM-446      OTS     $2.60 

Oak  Ridge  National  Lab. .  Tenn. 
A  TECHNIQUE  FOR  THE  QUANTITATIVE  CHARAC- 
TERIZATION OF  DISPERSIONS,  byj.  H.  Cherubini 
and  Sigfred  Peterson.   Rept.  on  Contract  W-7405- 
eng-26.   28  Feb  63.  25p. 


ORNL-2056      OTS      $4.60 

Oak  Ridge  National  Lab. ,  Tenn. 
THOREX  THORIUM  NITRATE  PRODUCT  SPECIFICA- 
TIONS, byE.  D.  Arnold  and  R.  P.  Wischow.   Rept.  on 
Contraa  W-7405-eng-26.    24  May  56.    41p. 


S-41 


IDO- 16827     0TS$1.50 

Ftilllips  Petroleum  Go. ,  Idaho,  Falls. 
MATERIALS  TESTING  REACTOR -ENGINEERING 
TEST  REACTOR  TECHNICAL  BRANCHES.  Quarterly 
rept.  1  July-30  Sep  62,  on  Contract  AT(10-l)20S. 
15  Jan  63,  60p.  39  refs. 

IDO-16857     OTS$1.75 

Phillips  Petroleum  Co. ,  Idaho  Palls. 
MATERULS  TESTING  REACTOR -ENQNEERING 
TEST  REACTOR  TECHNICAL  BRANCHES.  Quarterly 
rope  1  Oct-31  Dec  62,  on  Contract  AT(10-1)205. 
29  Mar  63,  69p.  30  refs.  NASA  N63-16517. 

IDO-16768      OrS  $1.00 

Phillips  Petroleum  Co. ,  Idaho  Falls. 
TRANSIENT  TESTS  OF  THE  BSR-U  CORE  IN  THE 
SPERT  I  FACILITY,  by  L.  A.  Stephan.   Rept.  on 
CoatraaAT(  10-1)205.   5  Apr  63,  43p.  16  refs. 


PRDC-TR-60      OTS    $1.60 

Power  Reactor  Development  Co. ,  Detroit,  Mich. 
MONTHLY  TECHNICAL  REPORT  {OH  APDA 
ACnvrriES  for)  JUNE  1962,   Rept.  onContraa 
AT(ll-l)476.    I9p. 


PWAC-161      OTS  $8  10 

Pratt  and  Whitney  Aircraft  DIv. ,  United  Aircraft 

Corp. ,  East  Hartford,  Conn. 
NUCLEAR  ENGINEERING  PROGRAM,  Topical  Report 
No.  1.  I  July  55-30  June  56,  on  Contraas 
AF  33(038)27341  and  AT(II-1)229,  82p. 


PWAC-89      GTS  $2.60 

Pran  and  Whitney  Aircraft  Div. ,  United  Aircraft 

Corp. ,  East  Hartford,  Conn. 
REACTOR  AND  SHIELD  WEIGHTS  FOR  THE 
CFRMR.  by  Charles  F.  deGanahl.   Rept.  on  Contract 
AT(2l-l)229.   31  Dec  53.  2Ip.  FXM-621. 


PWAC-lOO      GTS  $5. 60 

Pran  and  Whitney  Aircraft  Dlv.,  United  Aircraft 

Corp  ,  East  Hartford,  Conn. 
SUPERCRmCAL  WATER  REACTOR  SHIELD  DESIGN 
PROCEDURE,  by  C.  F.  deGanahl.  H.  Woodsum,  and 
H.  V.  Garabedian.   Rept.  on  Contraa  AT(l  1-1)229, 
1  June  54,  59p. 

PWAC-186      OTS    $16.50 

Pratt  and  Whitney  Aircraft  Div. ,  United  Aircraft 

Corp. ,  Middletcwn,  Conn. 
CORE-MODERATED  CIRCULATING  FUEL  REACTOR 
STUDY.   Rept.  on  Contract  AT(ll- 1)229.    15  July  57, 
254p. 


PWAC-l89(Vol.2)      OTS   $15.50 

Pratt  and  Whitney  Aircraft  Div. .  United  Aircraft 

Corp.  ,  Middleiown,  Conn. 
THE  PiWA  CIRCULATING  FUEL  REF LECTOR - 
MODERATOR  REACTOR.   VOLUME  2.   APPENDIX  A: 
DESIGN  SPECIFICATIONS  AND  REFERENCE  INFOR- 
MATION FOR  THE  PWAR-6;  FLYING  TEST  BED 
APPUCATI(»I,  byC.  C.  Blgelow  and  M.  E.  Green- 
street.    Rept.  on  Contraa  AT(1 1 -1)229.    15  Nov  57. 
234p. 


TID- 17473    OTS    $8.60 

Tennessee  U. .  Knoxville. 
PROGRAMMING  THE  GENERALIZED  ONE 
DIMENSIONAL  DIFFUSION  EQUATION  SPACE 
SIMULATOR  AND  SIMULATION  OF  THE 
SHIPPINGPORT  PRESSURIZED  WATER  REACTOR,  by 
James  Conda  Robinson.  Ai^6l,  93p. 


NAA-SR-6307      OTS  $9.10 

Thompson  Ramo  Wooldridge  Inc. ,  Cleveland,  Ohio. 
THE  SNAP  II  POWER  CONVERSION  SYSTEM 
TOPICAL  REPORT  NO.  15.   CRU  DESIGN  AND 
DEVELOPMENT.   Rept.  on  Contraa  AT(II-l)GEN-8. 
Oa  62,  I02p.  2  refs.  TRW  rept.  no.  ER-4108; 
NASA  N63- 10588. 


GEAP-3918   OTS   $2.00 

Vallecltos  Atomic  Lab. ,  General  Elearic  Co. , 

San  Jose,  Calif. 
FABRICATION  OF  FUEL  ELEMENTS  BY  SWAGING, 
by  E.  A.  Lees.    Repc.  on  Contract  AT(04-3)36l. 
21  May  62.    84p.    5  refs. 

GEAP-4028    OTS  $0.75 

Vallecltos  Atomic  Lab. ,  General  Electric  Co. , 

San  Jose,  Calif. 
A  FUEL  REPROCESSING  PLANT  FOR  FAST  CE- 
RAMIC REACTORS,  by  H.  W,   Alter.  Rept.  on  Con 
tract  AT(04-3)189.     1  Feb  62,  28 p.    5  refs. 


WCAP-4128       OTS  $1.10 

Westinghouse  Electric  Corp, ,  Pittsburgh,  Pa. 
CAROLINAS  VIRGINIA  NUCLEAR  POWER  ASSOCI- 
ATES,   INC.    CVTR  PROJECT  MONTHLY  PROGRESS 
REPORT,    AUGUST  1962.    Repc  on  Contract 
AT(30-I)2289.  7p. 

CVNA-144      OTS   $5.60 

Westinghouse  Elearic  Corp. ,  Pittsburgh,  Pa. 
IMPULSE  BURST  TESTING  CW  ZIRCALOY-4 
PRESSURE  TUBE,  by  E.  A.  Davis  and  G.  H.  Eng. 
Topical  rept.  on  Contraa  AT(30-1)2289.   June  62, 
51p. 


Nuclear  Reactions 


i 


PB  163  295      OTS  $5. 60 


Bartol  Research  Foundation,  Swarthni)dre,  Pa. 
SEMI-ANNUAL  REPORT,  by  C.  E.  Mandeville. 
for  1  Feb- 30  June  53,  on  Contraa  Noor-436(00). 
30  July  53.  51p.  14  refs.   AD- 16  225. 


Rept. 


DESCRIPTORS:  •Nuclear  reaaions.  Nuclear  scattering. 
•Inelastic  scattering.  •Neutron  scatterUg.  Neutron 
deteaors,  Geometric  forms.  Wedges,  *Gamma-ray 
scattering.  Scintillation  counters.  Gamma  counters. 
•Nuclear  cross  seaions.  Neutron  cro8$  sections, 
•Elastic  scattering.  Distribution.  •RadSation  meas- 
urement systems,  Iron,  Chromium.  Bismuth.  Lead. 
Aluminum. 

Contents: 

Inelastic  scattering:  Neutrons;  Gamma  jcjays 
Toul  cross  seaions;  angular  distribution  of  elastic 
scattering;  inelastic  cross  seaions. 


UCRL-9898       OTS  $2.  50 


Lawrence  Radiation  Lab. ,  U.  of  California ,  Berkeley. 
ENERGY  AND  ANGULAR  DISTRIBUTIONS  OF  (OC,  QL') 
AND  (d,  a)  REACnCWS.  by  George  Merkel.  Doctoral 
thesis.  Rept.  on  Contract  W7405-eng-4a.  1  Nov  61, 
119p.  38  refs. 

NYO- 10252      OTS  $2.60 

Rochester  U.,  N.  Y. 
A  STUDY  OT  THE  REACTICW  MECHANISM  OF  THE 
Cl3(d.n)NU  AND  Cl3(d.p)Cl*  REACTION  BETWEEN 
3.2  AND  4.1  Mev,  by  V.  K.  Deshpande,  Rept.  on 
Contraa  AT(  30- 1)875.  17  Dec  62,  26p. 
NASA  N63- 13321. 


Radioactivit)r 
TID-126l6(Rev.  1)       OTS  $1.00 


Atomic  Energy  Commission.   Div.  at  flology  and 

Medicine,  Washington,  D.  C. 
ATMOSPHERIC  RADIOACTIVrTY  AND  f  ALLOt/F 
RESEARCH.    Dec  62,  99p.  27  refs. 

CEX-58.4.8      OTS   $1.25 

Geological  Survey,  Washington,  D.  C. 
AERORADIOACTIVITY  SURVEY  AND  ilREAL  GEOL- 
OGY OF  THE  GEORGIA  NUCLEAR  L/ SORATORY 
AREA.  NORTHERN  GEORGIA  (ARMS-I)  by  Jules  A. 
MacKallor.   Jan  62,  36p.  30  refs.   Prepared  In 
cooperation  with  Atomic  Energy  Commi^ion.  Div.  at 
Biology  and  Medicine;  NASA  N63-16961 
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HW-77296     OTS  $0.50 

Hanford  Atomic  Produas  Operation.  Richland,  Wash. 
THE  HALF-LIFE  OF  PROMETHIUM-147,  by 
F.  P.  Roberts,  E.  J.  Wheelwright,  and  W.  Y. 
Matsumoto.   Rept.  on  Contraa  AT(45- 1)1 350.  Apr  63. 
6p.  8  refs. 

NYO-9533     OTS  $5.60 

Isotopes,  Inc.,  Westwood,  N.  J. 
STUDIES  OF  NUCLEAR  DEBRIS  IN  PRECIPfTATION, 
by  Alan  Walton  and  Micah  W.  M.  Leo.   Rept.  on  Con- 
traa AT(  30- 1)24 15.    15Nov62,  55p. 
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PHYSICS 


LADC-5532      GTS  $1.60 

Los  Alamos  Scientific  Lab. .  N.  Mex. 
CRYOGENICS  AND  SUPERCONDUCTORS,  by 
E.  F.  Hanunel.   Rept.  on  Contraa  W-7405-eng- 36. 
(1962)  I9p. 


LAMS-2624  OTS  $1. 10 

Los  Alamos  Scientific  Lab. ,  N.  Mex. 
ELECTROMAGNETIC  SIGNAL  FROM  A  BOMB  BURST 
IN  VACUO,  by  B.  R.  Suydam.   Rept.  on  Contract 
W7405-eng-36.   3  Nov  61,  lOp. 


AD-403  498  repriced  OTS  $2.  25 

Monsanto  Research  Corp. ,  Dayton,  Ohio. 
FLAME  SPEED  DATA  REDUCTION  AND  CORRELA- 
TION USING  A  DIGFTAL  COMPUTER,  by 
G.  H.  Rlngrose,  D.  R,  Miller  and  others.   Final  rept. 
on  a  Research  Program  for  Understanding  the  Mecha- 
nisms of  Flame  Inhibition,  Flight  Vehicle  Hazard  Pro- 
tection, and  Non-Metallic  and  Composite  Materials, 
Contracts  AF  33(616)7757,  AF  33(657)7617,  and 
AF  33(616)7458.   Feb  63,  89p.  6  refs.  ASD- 
TDR-63-182:  NASA  N63-16360. 

DESCRIPTORS:  •Combustion,  Flames.  Measurement. 
•Digital  computers,  •Programming  (Computers), 
Linear  systems.  Inhibition,  •Flame  propagation. 
Correlation  techniques,  Dau  processing  systems. 
Velocity. 

Two  digital  computer  routines  were  developed  to  proc- 
ess flame  speed  data  resulting  from  the  burning  of 
compounds  in  air  and  oxygen,  and  to  correlate  particu- 
lar structural  configuration  with  flame  speed.   In  both 
routines  a  high  degree  of  flexibility  has  been  Incorpo- 
rated to  assure  efficient  utilization  under  several  for- 
seeahle  circumstances.    The  first  routine,  FSC,  proc- 
esses the  raw  experimental  data  to  obtain  flame  speeds, 
equivalence  ratios,  and  the  equivalence  ratio  at  the 
maximum  flame  speed.   This  information  is   stored  on 
a  master  magnetic  tape  for  subsequent  calculations. 
The  second  routine.  FSR,  permits  selection  of  specific 
data  groups  from  the  master  tape  for  analysis.    A 
linear  model  was  chosen  for  the  correlation.  (Author) 


NASA  N63-15566      OTS   $1.60 

National  Bureau  of  Standards,  Washington,  D.  C. 
TRANSMISSION  AND  REFLECTION  OF  ELECTRONS 
BY  ALUMINUM  FOILS,  by  Martin  J.  Berger.    Rept.  on 
NASA  Contract  R-80.    1  Apr  63,   15p.  3  refs. 
NBS-TN-187. 

ORNL-TM-422      OTS  $2.60 

Oak  Ridge  National  Lab. ,  Tenn. 
A  MONTE  CARLO  CALCULATION  OF  THE  THREE- 
DIMENSIONAL  DEVELOPMEhfT  OF  HIGH-ENERGY 
ELECTRON-PHOTON  CASCADE  SHOWERS,  by 
C.  D.  ZerbyandH.  S.  Moran.    Rept.  on  Contraa 
W-7406-eng-26.    3  Dec  62,  26p. 

AD- 289  199      OTS  $9. 10 

Wayne  State  U. ,  Detroit,  Mich. 
DETERMINATION  BY  SCATTERING  SPECTRA  OF 
PARTICLE  SIZE  DISTRIBUTION  CURVES  IN   EMUL- 
SIONS AND  COAGULATING  LATICES,  by 
Rodney  T.  Wu.   Technical  rept.  no.   1(47)  on  Contract 
Nonr-35ll(00).    15  June  62,  llOp.   61  refs. 

DESCRIPrORS:  •Spectrographic  analysis,  'Particles, 
Distribution  theory,  ^Colloids,  Lanices,  Fluid  flow. 
Scattering. 

The  principles  of  a  method  are  reviewed  by  which  the 
size  distribution  in  an  emulsion  can  be  approximated 
satisfactorily.   The  method  is  based  on  the  assumption 
that  the  emulsions  follow  a  general  type  of  distribution 
m  which  Che  number  of  particles  below  a  certain  size 
can  be  neglected  and  there  is  a  trailing  off  in  number 
towards  larger  particle  sizes.   The  method  is  tested 
experimentally  on  all  emulsion  series  to  study  the 
effect  al  emulsifier  concentration  and  aging  upon  size 
distribution.   The  same  method  is  also  applied  to  study 
the  variation  ot  particle  size  distribution  with  the  prog- 
ress of  a  slowly  coagulating  latex  system.    A  scheme 
is  proposed  so  that  the  effective  concentration  of  an 
emulsion  can  be  determined.   The  emulsifier  content - 
in  an  emulsion  has  little  effect  upon  the  size  of  the 
smallest  particles  as  long  as  it  is  present  in  sufficient 
amount  to  stabilize  the  emulsion.    On  the  other  hand, 
the  distribution  becomes  narrower  with  the  increasing 
concentration  at  the  emulsifier. 


Electricity  and  Magnetism 

IS-622      OTS  $1.10 

Ames  Lab. ,  Iowa  Slate  U.  at  Science  and  Tech. 
MAGNET0STRICTI(»4  IN  Dy  AND  Ho,  by  S    Legvold, 
J.  Alstad,  and].  Rhyne.   Rept.  on  Contraa  W- 7405- 
eng-82.    15  Feb  63,  7p. 


AD- 277  378       repriced  OTS  $2.75 

General  Electric  Research  Lab. .  Schenectady,  N.  Y. 
RESEARCH  AND  DEVELOPMENT  ON  CORONA - 
RESSTANT  MATERIALS,  by  J.  C.  Devins ,  H.  L. 
Greenhaus  and  others  ,   Rept.  for  15  June- 15  Oct  61, 
on  Electronic  and  Magnetic  Materials ,  Contract 
AF  33(616)7485.  Mar  62,  135p.  39  refs.  ASD  Tech- 
nical rept.  61-693;  NASA  N62- 15515. 

DESCRIPTORS:  •Electric  discharges  ,  'Insulating 
materials,  ♦Electric  insulation,  Ions,  Plastics, 
Varnishes  ,  Fluorocarbons  ,  Glass  . 

The  shapes  of  individual  corona  pulses  and  the  changes 
in  the  shape  with  the  applied  voltage  were  determined . 
It  was  found  that  as  the  overvoltage  increased  the 
pulses  change  from  a  type  characteristic  of  corona 
avalanches  to  one  characteristic  of  streamer  dis- 
charge. The  change  was  interpreted  theoretically  by 
consideration  of  the  positive  ion  space  charge  pro- 
duced in  the  early  stages  of  the  discharge.   The 
chemical  reactions  were  studied  in  detail  on  poly- 
ethylene. On  other  insulation  materials  the  gross 
reactions  have  been  studied  with  an  eye  to  a  broad 
general  method  of  testing.  (Author) 


NASA  N63-16990      OTS  $0.50 

Goddard  Space  Flight  Center,  National  Aeronautics 
tuid  Space  Administration,  Greenbelt,  Md. 
ON  THE  BREAKDOWN  VOLTAGES  OF  SOME  ELEC- 
TRONEGATIVE GASES  AT  LOW  PRESSURES,  by 
Stefan  Schreier.  June  63,  lip.   15  refs.  NASA 
TN  D-1761. 


NASA  N63- 15259       OTS  $10.  10 

Liquid  Metals,  Inc. ,  Westford,  Mass. 
RESEARCH  ON  FUNDAMENTAL  ELECTRODYNAMIC 
AND  HYDRODYNAMIC  PHENOMENA  INVOLVED  IN 
ELECTROMAGNETIC  PUMPING  OF  LIQUID  METALS, 
by  G.  F.  Findlay.    Final  rept,   15  Mar  61-31  Mar  62, 
on  Contract  NASr-33.    [1962]  123p. 


LA-2853      OTS  $2.75 

Loe  Alamos  Scientific  Lab. ,  N.  Mex. 
NET-1  NETWORK  ANALYSIS  PROGRAM,  by  Allan  P. 
Malmberg  and  Fred  L.  Cornwell.   Rept.  on  Contract 
W7405-eng-36.   4  Mar  63,  154p.  3  refs. 
NASA  N63- 16522. 


TlD-17915   OTS   $1.60 

Sandia  Corp. ,  Albuquerque,   N.  Mex. 
THE  FERROELECTRIC-ANTIFERROELECTRIC 
TRANSITION  AND  DIELECTRIC  PROPERTIES  IN 
THE  TERNARY  SYSTEM  PbZr03-PbHf03-PbTi03,  by 
Charles  A.  Hall  and  Ralph  L.  Cook.    Rept.  on  Con- 
tract AT(  29 -1)789.    Jan  63,   l6p.    SCDC-2985. 
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Electronics 


TID- 17475      OTS  $7  60 

California  U. ,  La  JoUa. 
PLASMA  PHYSICS  RESEARCH  (THEORETICAL),  by 
Marshall  N.  Rosenbluth.   Progress  rept.  on  Contraa 
AT(l  1-1)34.   Oa62,  73p. 


NASA  N63- 16163 


OTTS  $0.50 


Goddard  Space  Flight  Center,  National  A( tonautics 
and  ^nce  Administration,  Greenbelt,  Mq. 
ION  SHEATH  EFFECTS  NEAR  ANTENNAJS  RADI- 
ATION WITHIN  THE  IONOSPHERE,  byH/ 
May  63,  16p.  8  refs.  Technical  note  D-H^i- 


NASA  N63- 16711 


OTS  $1.50 


A.  Whale. 


Lewis  Research  Center,  National  Aeronautics  and 
Space  Administration,  Cleveland,  Ohio,     i 
CHSPERSON  AND  DAMPING  OF  LONGITLJiImNAL 
ELECTRON  OSQLLATIONS  IN  THERMAL  PLASMAS, 
by  James  F.  Morris.  June  1%3,  58p.  25  r^s. 
Technical  note  no,  D-1734. 


TID- 17888      OTS   $2.60 

New  York  U.,  N.  Y. 
THE  USE  OF   ATOMIC  BEAMS  AS  A  PROfefe  FOR 
STUDYING  LOW  DENSITY  PLASMAS,  by  I  *n  jam  in 
Bederson.   Qparterly  progress  rept. ,   I  Oci43lDec  62, 
on  Contract  AT(30- 1)2397.    1  Jan  63,  24p. 


PB  163  280  OTS  $3.60 

Pitman-Dunn  Labs.,  Frankford  Arsenal,  {4iiladelphla, 
Pa.  I 

THE  QUAUTY  FACTOR,    Q,    OF  SUPERCONDUCTING 
CAVITIES  AT  HIGH  FREQUENCIES,  by  F    Rothwarf. 
Nov  60,  36p.  35  refs.    Rept.  no.  R-1574;  /|)-249  823. 

DESCRIPTORS:    'Cryogenics,  'Microwave  Equipment, 
Cavity  resonators,  'St^rconductors,  Electrical 
properties.  Superconductivity,  Surface  prq  ►  srties. 
Microwaves,  Storage  tubes. 

A  review  is  made  of  the  recent  experiment  i  tid 
theoretical  studies  concerning  the  propertie  $  of 
superconductors  at  high  frequencies.    This  purvey 
was  made  in  ordei-  to  determine  the  maximum  Q's 
that  might  be  expected  for  superconducting  ttiicrowave 
cavities.   Calculations  based  upon  the  Bardejen- 
Cooper-Schrieffer  (BCS)  theory  of  siipercoiiiuctivity 
indicate  that  extremely  high  Q's  are  possibw  at 
temperatures  below  0. 3  T  and  at  frequencie|$  less  than 
3. 52  kT/h.   However,  all  experiments  on  a&er- 
conductors  at  microwave  frequencies,  though  dis- 
playing excellent  agreement  with  the  Mattis^Bardeen- 
Miller  calculations  of  surface  impedance,  cMhibit  a 
frequency-dependent  residual  surface  resisitnce 
near  O  deg  K.    The  origin  of  this  phenomenOt  remains 
obscure.   It  is  this  effect  that  places  an  upper  limit 
of  about  100  million  on  the  maximum  Q's  attainable 
with  superconducting  cavities.   Recommendations  are 
made  as  to  some  experiments  that  might  help  clarify 
the  causes  of  the  residual  surface  resistance.   (Author) 


MATT- 164  OTS   $0.50 

Plasma  Physics  Lab. ,  Princeton  U, ,  N,  J, 
PHENOMENA  IN  RUNAWAY  DOMINATED  STEL- 
LARATOR   DISCHARGES,   by  Wolfgang  Stodlek  and 
Don  J.  Grove.    Rept.  on  Contract  AT(,30-1)1238. 
Dec  62,  lip.  3  refs.  NASA  N63- 12793. 

TID-17943      OTS  $11.50 

Research  Lab,  of  Electronics,  Mass.  Inst,  of  Tech 
Cambridge.  '  * 

QUARTERLY  PROGRESS  REPORT  NO,  68  (ON  ELEC- 
TRONICS], by  J.  J.  Zimmermann,  G.  G.  Harvey,  and 
W.  B.  Davenport,  Jr.    Rept.  on  Contract  AT(30-1)1842. 
15  Jan  63,   154p. 
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Molecular  Physics  and  Spectroscopy 

NASA  N63- 16164   OTS   $1.75 

Langley  Research  Center,  National  Aeronautics  and 
Spkace  Administration,  Langley  Station,  Va. 
TABULATED  VALUES  OF  BOND  MSSOCIATION 
ENERGIES,  IONIZATION  POTENTIALS,  AND  ELEC- 
TRON AFFINITIES  FOR  SOME  MOLECULES  FOUND 
IN  HIGH -TEMPERATURE  CHEMICAL  REACTIONS,  by 
Charles  J.  Schexnayder,  Jr.    May  63,  63p.  113  refs. 
Technical  note  D-1791. 


NASA  N63- 16290  OTS   $2.00 

Lewis  Research  Center,  National  Aeronautics  and 

Space  Administration,  Cleveland,  Ohio. 
FORMULATION  AND  DIGITAL  CODING  OF  APPROXI- 
MATE HYDROGEN  PROPERTIES  FOR  APPLICATION 
TO  HEAT-TRANSFER   AND  FLUID-FLOW  COMPUTA- 
TICWS,  by  David  P.  Harry,  IIL    May  63,  73p.  17  refs. 
Technical  note  D-1664. 


NASA  N63- 14547       OTS  $5.60 

Institute  for  Molecular  Physics,  U.  of  Maryland, 

College  Park. 
FORMAL  KINETIC  THEORY  OF  TRANSPORT 
PHENOMENA  IN  POLYAT(»1IC  GAS  MIXTURES, 
by  L.  Monchick  and  E.  A.  Mason.    Rept,  on  Grant 
NsG-5-59.    1  Apr  63,  59p.  45  refs. 


AD-403  492      repriced  OTS  $0. 75 

Isomet  Corp. ,  Palisades,  N.  J. 
RESEARCH  ON  A  SUITABLE  DISPERSING  OR 
ANALYZING  CRYSTAL  FOR  X-RAY  SPECTROSCOPY, 
by  Warren  Ruderman,  Edward  Losin,  and  Dudley 
Uphoff.   Final  rept.   15  Dec  61-14  Dec  62,  on 
Contraa  AF  33(657)7756.   Apr  63,  26p.  2  refs. 
ASD-TDR -63-311. 

C«SCRIPTORS:  'X-ray  dlffraaion  analysis,  'Crystal 
growth.  Synthesis,  Solitions,  Powders,  Difbraaioa 
analysis,  Crysul  struaure.  Single  crystals.  Organic 
compounds.  Reflection,  Spearoscopy,  Spectrum 


•iwljrzer*,  Instrumentatloa,  Laboratory  eqidpment, 
Fluoreacenoe,  X-ray  apectroscopy. 

A  large  number  at  potential  compounds  were  investi- 
gated for  applicatkn  as  X-ray  analyzer  crystals  with 
2d  apacings  from  25  to  lOQA .   Pour  crystals  with  2d 
values  from  31  to  90A  were  developed  and  show 
exceptional  promise.  Although  large  crystals  at  these 
compounds  were  not  grown,  X-ray  analysis  d  small 
crystala  indicated  excellent  reflectivities.  (Author) 


Optics 

PB  163  265      OTS  $2.60 

Feltman  Research  Labs. ,  Picatinny  Arsenal, 

Dover,  N.  J. 
THE  EFFECT  OF  TEMPERATURE  ON  THE  TRANS- 
MISSION CHARACTERISTICS  OF  COLORED  GLASS 
FILTERS,  by  Sail  Haffner.   Sep  54,  21p.  11  refs. 
Technical  rept.  2069. 

DESCRIPTORS:  'Filters  (Electromagnetic  wave). 
Glass,  Colors,  Optical  properties,  'Light  trans* 
miaaion.  Temperature,  Photometers,  Spectroscopy. 

Variations  in  the  transmission  at  light  through  some 
colored  glass  filters  is  considerable  for  large  changes 
in  temperature.   Some  results  d  tests  conducted  at 
temperatures  otter  than  25%  may  be  incorrect,  and  a 
method  at  compenaating  for  temperature  variations  is 
needed.  (Author) 

NASA  N63- 16392  OTS  $0.50 

Goddard  Space  Flight  Center,  National  Aeronautics 
and  Space  Administration,  Greenbelt,  Md. 
SPECTRALLY  SELECTIVE  PHOTODETECTORS  FOR 
THE  MIDDLE  AND  VACUUM  ULTRAVIOLET,  by 
Lawrence  Dunkelman,  Walter  B.  Fowler  and  others. 
Ktay  63,  13p.  32  refs.  Technical  note  D-1759. 


LA-2837  OTS  $2.50 

Loe  Alamos  Scientific  Lab. ,  N.  Mex. 
LASL  LENS  DESIGN  PROGRAM  FC»  TOE  IBM  7090, 
by  C.  A.  Lehman.   Rept.  on  Contract  W7405-eng-36. 
Feb  63,  113p.  3  refs.  NASA  N63-15212. 


Solid  Stat*  Physics 


TID- 17912  OTS  $2.60 

Arizona  State  U. ,  Tempe. 
AN  INVESTIGATION  OF  THE  ELECTRICAL  AND 
OPTICAL  PROPERTIES  OF  SEMICONDUCTORS  AND 
INSULATORS  WHICH  HAVE  BEEN  IRRADIATED  BY 
FAST  NEUTRONS.   Final  rept.  on  Contract   AT(11-1) 
715.  Jan  63,  29p. 


AD- 264  249      OTS     $1.60 

Army  [Electronics  J  Research  and  Development  Lab., 

Fort  Monmouth,  N.  J. 
LAPPING  AND  POLISHING  OF  SIUCON  MONO- 
CRYSTALS,  by  W    B.  Pharo.   Apr  61,  I8p.  1  ref. 
USASRDL  Technical  rept.  2188. 

DESCRIPTORS:  •Semiconductors,  Manufaaurii^ 
methods,  "Produaion,  Single  crystals,  •Silicon, 
Processing.  Surface  properties,  •Precision  finishing, 
I>reparation,  Abrasion,  Abrasives,  Aluminum  com- 
pounds. Oxides,  Diamonds,  Industrial  diamonds. 
Powders,  •Surfaces,  Pickling,  Solutions,  Carbon  com- 
pounds. Phosphides,  Electrolytes,  •Silicon  crystals. 

Details  of  an  investigation  to  obtain  high-quality  silicon 
microeurfaces  by  cutting,  lapping,  and  polishing 
processes  and  techniques  are  presented.  The  nvaterial 
used  was  low  cBslocation-density  silicon,  grown  by  the 
Czochralski  method.   The  cutting,  lapping,  and 
polishing  techniques  described,  however,  should  be 
applicable  to  any  single-crystal  silicon  material. 
Diamond  paste  and  aluminum-oxide  grit  were  the  two 
poUshing  compounds  used.    In  experiments  on  etching 
of  polished  surfaces,  more  damage  was  observed  on 
diamond  polished  wafers.  The  heat  resulting  from  the 
polishing  operation  caused  a  plastic  deformation  on  the 
surface  which  was  removable  by  a  light -diluted  CP4 
etch.   Asa  result  of  this  investigation,  a  completely 
scratch -free  wafer  surface  was  obtained  as  observed 
under  8SX  magnification,  dark-field  illumination. 
(Author) 


NAA-SR-MEMO-7428  OTS  $1.60 

Atomics  International,  Canoga  Park,  Calif. 
IRRADIATION  DAMAGE  AND  SUBSEQUENT  RECOVERY 
IN  METALS  THROUGH  MEASUREMENTS  OF 
ELASTIC  MODULES  AND  DECREMENT,   by  J.  C. 
Robinson.   Rept.  on  Contract  AT(ll-l)GEN-8.  31  May  6^ 
I4p. 


TID- 17935    OTS   $2.60 

Brown  U.  Dlv.  of  Applied  Mathematics,  Providence, 

R.  I. 
INVESTIGATION  OF  IRRADIATION  EFFECTS  IN 
SOLIDS,  by  Rohn  Truell.  Annual  rept.  1962,  on  Con- 
tract AT(30-1)1772.     22p. 


GEMP-200 


OTS  $1.25 


General  Electric  Co.,  Cincinnati,  Ohio. 
COMPUTER  PROGRAMS  DESCRIBING  COLUSON 
CASCADES  IN  BINARY  MATERIALS.  II.  WURT- 
ZITE  STRUCTURE,  by  D.  G.  Besco  and  J.  R. 
Beeler,  Jr.   Rept.  on  Contract  AT(40- 1)2847. 
Feb  63,  50p.  10  refs. 

NASA  N63- 14276  OTS  $0.50 

Goddard  Space  Flight  Center,  National  Aeronautics 
and  Space  Administration,  Greenbelt,  Md. 
APPARATUS  FOR  THE  MEASUREMENT  OF  TRANS- 
PORT PROPERTIES  OF  POLAR  SEMICONDUCTORS, 
by  Manin  M.  Sokoloski  and  Felix  E.  Geiger. 
Mar  63.  14p.  21  refs.   NASA  TN  D- 1695. 
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TID-17520       GTS  $1.60 

Institute  of  Metals  and  Explosives  Reseai^,  U.  of 

Utah,  Salt  Lake  City. 
SOLID  SAMPLE  PREPARATI<»4  FOR  TH^  WrARED 
SPECTROPHOTOMETER  BY  FREEZE  DRYING,  by 
G.  C.  Anderson  and  F.  A.  Olson.   Technical  rept.  no. 
IV  on  Contract  W-7405-eng-26.    20  Nov  62i  13p. 


MRC-341      OTS   $2.60 

Materials  Research  Corp. ,  Orangeburg.  A.  Y. 
IRCW  SINGLE  CRYSTAL  PREPARATION.  I>y 
R.  T.  Brenna,  C.  F.  Malo.  Jr.  and  others:    Letter  rept, 
no.  2,  1  July-1  Oa  62.  on  Contract  AT( 30-1 1)2980. 
29  Oct  62.  21p.. 


CmNL-1214      OTS     $7.60 

Oak  Ridge  National  Lab. .  Tenn. 
PHYSICS  OF  SOUDS  INSTFTUTE.  ed.  by 
D.  S.  Billington  and  J.  T.  Howe.   Rept.  forjberiod 
ending  31  Oa  5'  on  Contract  W7405-eng-2Q|   24  June  52, 
declassified   12  July  60.  74p. 


ORNL-1677      GTS  $8. 10 

Oak  Ridge  National  Lab. ,  Tenn. 
SOLID  STATE  DIVISION  SEMIANNUAL  PI^bGRESS 
REPORT,  ed.  by  J.  T.  Howe.   Rept.  for  pehod  ending 
28  Feb  54  on  Contraa  W7405-eng-26.    19  M»y  54, 
declassified  30  June  59.   80p.  30  refs. 


TID- 17389      OTS  $1.60 


Pennsylvania  U.,  Philadelphia. 
OPTICAL  AND  MICROWAVE  INVESTIGATjOslS  OF 
SOLIDS.  byE.  Burstein.    Rept.  on  Contraci:] 
AT(30- 1)2395.    [1962]  17p. 


TID- 15068      OTS  $2.60 

Thomas  J.  Watson  Research  Center,  Yorl^own 

Heights,  NY. 
REVIEW  OF  INTERNAL  FRICTION  DUE  ttO  POINT 
DEFECTS,  by  B.  S.  Berry.   Rept.  on  Cootiflct 
AT(30-1)28U.   7  Aug  61,  2lp.  49  refs.. 


NASA  N63-14204      OTS      $3.60 

William  Marsh  Rice  U. .  Houston,  Tex. 
THE  TEMPERATURE  DEPENDENCE  OF  thE 
MICROYIELD  POINTS  IN  PRESTRAINED  MAGNESIUM 
SINGLE  CRYSTALS,  by  D.  E.  Hartman  and 
J.  M.  Roberts.   Rept.  on  Grant  N8G-6-59.     1963) 
34p.  36  refs. 


Theoretical  Physics 

TID- 17411  OTS  $12.50 

Florida  State  U. ,  Tallahassee. 
EXQTON  TOEORY:  APPUCATION  TO  H-BONDED 
COMPLEXES,   by  Mohamed  Ashraf  El-Bayoumi. 
Technical  rq)t.  no.  4  on  Contract  AF  18(600)678  and     ' 
Bull.  no.  1,  on  AT(40- 1)2690.  30  Jan  61,  176p, 

NASA  N63-16291   OTS  $0.50 

Goddard  Space  Flight  Center,  National  Aeronautic* 
and  Space  Administration.  Greenbelt,  Md. 
ELECTRON-HYDROGEN  PHASE  SHIFTS  JUST  BELOW 
THE  INELASTIC  THRESHOLD,  by  Aaron  Temkin. 
May  63,  8p.  9  refs.  Technical  note  D-1720. 

NYO- 10253       OTS  $2.60 

Rochester  U.  ,  N.  Y. 
IRREDUCIBLE  REPRESENTATIONS  OF  GENERALIZED 
OSCILLATOR  OPERATORS,  by  T.  F.  Jordan, 
N.  Mukunda,  and  S.  V.  Pepper.    Rept.  on  Contract 
AT(30-1)875.    [1962]  29p.   NASA  N63-13322. 


Thermodynomics 

NYO- 10345      OTS   $2.60 

Atlantic  Research  Corp..  Alexandria.  Va. 
THE  EFFECT  OF  APPUED  VOLTAGE  ON  BOILING 
HEAT  TRANSFER,  by  Michael  Markels.  Jr.  and  Robert 
L.  Durfee.  Annual  progress  rept. .  Sep  60  -  Feb  62,  on 
Contract  AT( 30- 1)2404.   2  June  62,  28p. 

TID-17525      OTS   $1.60 

Heat  Transfer  Lab. ,  U.  of  Minnesota.  Mintieapolls. 
RESEARCH  ON  HEAT  TRANSFER  TO  FLUIDS 
FLOWING  THROUGH  NON-CIRCULAR  CHANNELS, 
by  E.  R.  G.  Eckert  and  J.  L.  Novotny.   Progress  rept. 
on  Contract  AT(1 1-1)659.    Dec  62,   I4p. 

UCRL- 10631      OTS  $1.25 

Uwrence  Radiation  Lab..  U.  of  California.  Berkeley 
DESIGN  OF  A  DIFFERENTIAL  CALORIMETER 
SUFTABLE  FOR  MEASUREMENT  OF  HIGH  TEM- 
PERATURE HEATS  OF  SOLID  STATE  REACTIONS, 
by  John  O.  Barner.   Master's  thesis.    Rept.  on  Contract 
W7405-eng-48.   29  Jan  63,  49p.  7  refs.   NASA  N63- 
15488. 

NASA  N63- 16669   OTS   $0.75 

Lewis  Research  Center,  National  Aeronautics  and 

Space  Administration,  Cleveland,  Ohio. 
CALIBRATION  OF  A  THERMAL-CONDUCTIVITY 
VACUUM  GAGE  IN  THE  RANGE  OF  10"^  TO  1  TORR 
BY  MEANS  OF  A  VOLUME-RATIO  CALIBRATION 
SYSTEM,  by  Raymond  Holanda.  June  63,  27p.  9  refs. 
Technical  note  no.  D-1729. 
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NASA  N63-15471       OTS  $0.75 

Lewis  Research  Center,  National  Aeronautics  and 

Space  Administration,  Cleveland,  Ohio. 
A  STUDY  OF  THE  EFFECT  C*?  MULTI-G  ACCEL- 
ERATIONS ON  NUCLEATE-BC«LING  EBULLITION, 
by  Robert  W.  Graham  and  Robert  C.  Hendricks.  May  63, 
31p.    10  refs.   Technical  note  D-1196. 


Wave  Propagation 

NASA  N63-17143    OTS  lO.SO 

Goddard  Space  Flight  Center,  National  Aeronautics 
and  Space  Administration,  Greenbelt,  Md. 
THE  EXCITATION  OF  ELBCTROACOUSTIC  WAVES 
BY  ANTENNAS  IN  THE  IONOSPHERE,  by  H.  A.  Whale. 
June  63,  I8p,  13  refs.   NASA  TN  D-1760. 


NASA  N63- 16221      OTS      $1.10 

New  York  U.  CcAl.  o#  Engineering,  N.  Y. 
THE  PERFORMANCE  OP  A  FLAT -STAGGERED 
FILTER  BANK  FOR  RECOVERING  TONE  BURST 
TELEMETRY  SIGNALS,  by  Bernard  Harris  and 
Robert  C    Sonuner.   Rept.  on  Contract  NAS5-408. 
29  Jan  62,   lOp.  Technical  Memo.  23. 


RESEARCH  METHODS.  TECHNIQUES 
AND  EQUIPMENT 

ANL-6600  OTS  $15.50 

Argonne  National  Lab. ,  111. 
ANNUAL  REPC«T  1961  [ON  RESEARCH].   Rqx.  on 
Contract W-31-109-eng- 38.  234p. 


RDA-3  OTS  $0.50 

Aromic  Energy  Commission.  Dlv.  of  Technical  Infor- 
mation Extension,  Oak  Ridge,  Tenn. 

RESEARCH  AND  DEVELOPMENT  ABSTRACTS  OF  THE 

USAEC.   Rept.  for  July- Sep  1%2.   lUp. 


RFF-301       GTS  $2.60 

Dow  Chemical  Co. ,  Denver,  Colo. 
SPINDLE  GROWTH  ANALYSIS,  by  B.  G.  Mills, 
on  Contract  AT(29-1)1106.    15  Sep  62,  24p. 


Rept. 


Communication  Theory 


NASA  N63- 17203      OTS     $4.60 

Goddard  Space  Flight  Center,  National  Aeronautics 
and  Space  Administration,  Greenbelt,  Md. 
OPERATIONS  WITH  AN  EXPERIMENTAL  SATELLITE, 
by  D.  G.  Mazur.    I  May  63,  44p.   NASA  TM  X-50104; 
NAS  X-620-63-86. 


NASA  N63-15061     OTS  $8. 60 

Jet  Propulsion  Lab. ,  Calif.  Inst,  of  Tec*. ,  Pasadena. 
CODING  THEORY  AND  ITS  APPLICATIONS  TO  COM- 
NflJNICATIONS  SYSTEMS,  by  Leonard  Baumert, 
Mahlon  Easterling  and  others.  Rept.  on  Contract 
NASw-6.  31  Mar  61,  91p.  31  refs.  Technical  rept. 
no.  32-67. 


NASA  N63-I4881       OTS  $2.60 

Jet  Propulsion  Lab. ,  Calif.  Inst,  of  Tech. ,  Pasadena. 
PHASE-LOCKED  LOOP  DYNAMICS  IN  THE  PRESENCE 
OF  NOISE  BY  FOKKER-PLANCK  TECHNIQUES,  by 
A.  J.  Viterbi.    Repc  on  Contract  NAS7  - 100.  29  Mar  63, 
24p.  14  refs.   Technical  rept.  no.  32-427. 
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•  Government-owned  patents  for  free  license 

•  Commodity  standards 

FOREIGN  TRADE  AND  INVESTMENT  --' 
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•iLiTAav  acauiaiMMTS 

4MTtMM4    PCtlMK    »TJ0T 

acDuecB  sttf  •  ricce  us*. 

MS  JIV 


awTMwa  iMiTt 


4«M.Ti«RH4«.  rrruTS  or  4t.Tia«4riHa  CLrcraicM. 
MciM  tm  siO(.o«iC4(.  sraucruact. 
••  Ji».  I* 


raiMui  ii«eM4tite>i 

4I.UHTMWI  4Li.'<T  r4TlaUC  lNroa'4Tio*i  rao^ 
vaaiOM  sok^cck  or  rg«i.is-«r>  4ar  jMM«k.i«co 
TtST  af*o«T<  >«icM  M4*c  MS  m*ct»«lc>  y'tn 
aconcatTto  TH••<^J•M  4  a(«i-4UTe>4Tir  04T4 

MOCtSSIMO   ITSTra. 

lat  Jl*.  IT 


|l*«l    4U.*VS 

MacTww  ii«eH4Mieti 

rR4CTURc  CM*M4eTrai«Tick  or  *(.jmt*m<  4i.k.eTt 

—[TUB  WITM  kl«<ie   MMC    4Mk.«4M. 
■   "''       IS  Jl*.    IT 


•ae4eo4Ne<  *-ie  mc. 


oouact  atOM"  ■4«c»jiac  Ta4«viuslo«  kiK 
"tat4ef"CMT  roa  e04(i4«.  e4akcs  »n  suSn4ai« 

a(Ta4CT40U    H4kT». 

til  Jl*.    • 


•awTCMM  a4euTia4i  mttm«8 

tMi1MJHt«T4Tlea 

^a.T«ruaroK  4NTtiM4  a40i4T|'Hi  Ptrym^ 

•«4luaiH«  a4«0C.       ■••T4tMC«T4Tt^. 

tss  jt*.    0 


•MITIIM4  aaoUTtoa  raTTCiiNt 

nUHilCNTS 

<M4«.*sit  or  aaouTijN  •4Trta>s  «s  4  ru^Tio 

or  Tfof  roa  4  ••-eLWt«iT  kiNCAa  4a«4T. 

TO  Jl*.      t 


— IITWW4S 


4MTri«tt4  r«si««   »TJ0» 

acouetn  si<r.  rtcko  utt 
a  JIV 


aao4c«4Ne>  *-y)  me. 


4irr- 


Tflflt* 
ML    ttUOItt  0«    M^   MC 


1|M«tT*l«.  •«  CMMC  MOIM   la  ^Mj*'*  ^ 


PIMMCI^TIIICITT   Ml    T«   e»««le«L   •*»    I"" 

ji«>  »• 


••nxiu"'  au«*»t«v.»  '•O****  ■•»»•  "••   »• 

M  JI».    IT 


■nciCMUMiu 
•Ma  •lot.atv 


*   CutTOM   MkTRACT   K*OCM   OM  «IMtTaa««uTtC» 


Jl«>   I* 


ItM. 


lilt 


(MIM. 

tiM.teaiun<T  on 

■T   OTS. 


««   **tTUCT   ■l*t.IOM*^MT   OM  tt'OMS  UWO    I" 
M  jl«.   M 


c«wMiie«Tiaii  tnttM 


••twt 

OltT«IWTI« 


•H«.IO«u»»n  on  e**«i*«IC»Tlo«^  tT«T*«« 
CMVILtn  ••>  or*. 
«■   IM  Ml  >>l«>     • 


ei»T«l«UT|OM   4H0   NIDATION   0*    '«"*    k^CItt 

»1TT»T»I    ■••«e   »•  0»T»    »••«   T«»    MOar    m»)»T4llT 

»a  m  ^M  ••I**  >• 

m.i«iuM«iu 

otttcTiaa  ,^^„ 

■  ItLIOMU^t    4M0   4t«T«*CTt   0*    TRlHtLtT  ION*   gr  ITMCTWia 


MMiaua  Tr«i«  III  •»»«•«  "iTi.  w  iO»  "lat  tt— 

«M  <>l«>   U 


iTlC 


iticiOMuvNiia 

iiifiaawir  eaw>ft««MtMca 

Bia«.to«i«*»».T  4N0  »a»T«»cTi  o»  »«.«vi. 

CN|I«K.    i«/MI*«  *•«  («*T   MM**'    MTtCk'S   on 

iLccTMNie  rounna««»»oa«»  4«c  '»^«^"?"L. — 
ceuktta-eo>Mn*^>*u«».  e«anui.te«T»*i  »»*«■ 
t^kct  e'«"M»ic»»io«i. 

a*  Jl«>    • 


,  eiaeuLATiaa 
i«i<aTai.arr 

iTvjOT    0»    »t«t 
riML    TvCMltCAL 
lU 


ei^cuL^T'M  in  doati 


viKOCLAOTK  MMPcariu  a»  4  siivu  Ma^Mu 
«.Aaai  «««■  eeOT«.i4aec  or  4  s^ii«m»im4(.  aL4»s 
rawiaa  auBat4w«i  ut^x*-  •*  4  vumctiom  g»  tii« 

ji»>  la 


Ttea 

■MLtaaaaMtiw 

»v.iaMT  evuunict  aiat.ioaa*M«T  eo'^lu') 
awtct  f*  TicMite4i,  M4«ictt. 
•  al«.  la 


•laLiaaiuMwa 
captjaaiaa  aiaia 

umoftne  ai*kieaii4<Mrr  or  *uf*i*»  4MTiCkt* 
twtooina  ■!•(».  'iL«a  4mo  «iaa>^M. 
ji«.  tt 


■laLiaaiuMtita 

■atntica 

aciuLT  n»  4  i«4»e»<  <•  "«  catLt'Tio"  or  "«  arnct 
ar  ticMiCM.  M*vicit  I9T1I.    T»*  irtmc*  •»*>*' 
raw«o  •»  o»»  i»  atiro^at  to  4  •cat«»T  «»  one. 
■a  •<i<'<  I* 


iLOOo  eiaeuLATiaa 
MiatnuTiOH 

akoen  eiactA.«Tio«  u  >u«m*c»  Mai* 
*w4Ma  nr  Hia(«M4Tien. 

I  aai  •Ji*'  «» 


■aToaa 


naatta  »t»wt«M4.  «Mliaa  t»«t»  4ac»a'»  n* 
uas  L(4MT. 

»aa  -itt.  It 


»UTt« 

t«Maaiaaian  b»  ««  laatn^a  •Ti*ifviat  or 

nVMIAt.   CWMV  *M«  •IUCL(4a  etTfaMTlSkS   4aovc 

4t.Tinflc. 

di««  ae 


•awraMTiaa 


«.atn<uic  ecronroairton  Tt«o»v  or  rinin 
awTanaT4  it(au(MTi4L  n4CHii<ct). 


iawtiaaatwiita 
MkvMaTiaH 

4«iT»4CT  aiak.ioaM»HT  or  ta»ta4Tia*  »<• 
auiOMcv  aTtnx*. 

I  aas  '>i*«  I* 


iita 


aiai.ia«urMi  or  iMi«arickO  •■"0»t  TteHNie4t 
acMiTi  41*  "otri  OM  a4TtaiCL  i»  j»m  n 
ta  ai  ace  •«>.     «"4»..  4aHt.    4o»o<i»Tle  ••4ro«». 

MLlCOrrC"  4««»ni"t. 

tn  Ji»«  »* 


BCTCaHHUTtaM 

>«T»<»o  »<"  o»Tiiii^«ii»a  react"t4a»  or  aoaaw- 

aL4R0   'I'll    l«"in«   C9«*0*ITI"«. 


_-    L»i«a 

aaa  iwttaTtaa 

tt4«L»     ICOIiH)    IT4a«4TIJM    aa>'M04»V    u4rt«» 

or  •4i««  4i«<  Ti»i«  NOw-catilLlaatt^  rb(cv«ON 
TtnriittTuac  trr»eT». 


«aiain 


>aetvRiM 


ma 


naar  r««aM«a  atronTi    TM(a>4t.-«aci«*<iic4i. 
TMUnwra  4rp».TfO  to  Jtra*  xia^  it»€**tm 
•aiaiTta  t*  inraevt  tx»  tTaciWTx*  ouCtilitt.  4H" 
raacTuw  Tauai«raa  ar  hii.  aaao*  *mp  viao  stcu.«. 
las  jiv*  IT 


L4na 
iTiaM 

II«V»<TIb»IIO"    0»     TMt     SCr4*4TfON    0*    4    «»»fR- 
tOklC    •'>0«e«»T    I  4''|l»   0»    4   »L4T    •V4T»I      •«•?    I    • 

rmuua*  oi«Ti»i«uTio.i  4>«  o»Tic»i.  tTwoi'i  4T  mr.n 

U.T. 

aa  Ji«i    a 


osTOCN  »o»«ie»a  »o«  ruat  etu.«  iconnnMao 
aaai  ti<»oio  04*.  cmmic4c  •€>««»to««i.    ai««T«o- 
CHC*lC4«.  roat«  "HO"  vii*tn  »ou«'f». 

aiai.ioa«4»Mv. 

laa  »•»•    ' 


_iaTia  maaiti 
LMisTiaa 

ocaeairriok  <»  04T4  «icie«rTi.»  4v4lk4H4  »0« 
ruTT  a4U.ifTic  Miatiu  soan4«i>«  4Lko>4>ict 
kUT  arT«witatTia«a. 

laa  Jiv*  la 


_  jiaa 

iauirwMT 

aiaLloaii»r».»  4no  «a*T«4CTi  or  Ta4«i8k.4Tio««  «r 
rowiM  «car4iicM  o«  >o«c4  acN(*>TioN«  i<ijCLr4R 
Maca<  ioc4r  t»My  T«c*>wci.(r''*ic  tMtvav. 
ricMct.rcTRic  r*««i.  <iuci.t4a  ••orvtiion. 

Jl».      T 


miciowuriina 


taTca  caHTMak 
ataauirv 

aoiMn4*T  uira  tT4auiTT  or  *oatt*k  t4«  l«- 
jcctiom.  4r^n"  M4a«crie  »Uto««  4*0  4*>«.iro 

tlTtKN4<.     lMr44. 

40  aaa  laa  jh-    • 


«aauiW4»T  i,4na  T«4i<aiTia« 
aau4Tia«a 

aoui^4aT  t4Tr«  »T4aiLiTT  or  roaciao  «ta  11^ 
jtCTiON.  4r«>.u"  n4aMcric  ritLO«*  4n0  4«»Li«e 

tITCMUL    iMr4*. 

laa  -it"-    • 


M«tsTia4TiaM  ar  m^mctic  4ir<  clcctric  roactt 
ran  aeT4TiM  «M4rT  martMioMi  TteiMic4c  raoa«c«» 
Ti  waua  I  «•»  •»• 

JIV.      T 


■(i.4Ti0N<Mir«  4«eaa  eoNCt^Tu4k  arauctt^c* 
tii»iaaii«OT4>.  ct*^\Jiun,  mo  orHaviaaM. 
ca«u>itYi  Tiav  or  TNc  4waoraT4Ta>im  or 
waaai  atr*i«4Tia«  otaian  4mo  «TaurTutH. 
atMLTaia  re*  aTuoita  or  aN*iNB4«MiMa. 
i^aaa  tat  <>i«>  *• 


aiOLToaiurwir  4M0  4a»T«4cTi  or  '0"*i«^  "*-    ,. 
iC4i«M  nn  raoruitlOM  •«««o«4«f.  "oeufT  eo»ot«tii« 
«ic  rao«u.4«iT».  jtT  i.ai<««.  «i"'etC4a  4iae«4ri 
1  <to«.  »r4/^  riianT.  WIN'  "i»ai».«i. 
iO  Jiv*  f 


lOawriiT  or  >aei4Ti0M  i>4«4«( 


.  L4nR  T«««aiTian 

uwnaa  aauW4KT  L4na 

aeif^4av  i.4Tra  tmnsITIOn  M(tftgarH«T 
ricMiioiiCt. 

•IS  Ji*.    • 


ai«.iaai>4M»a 

•401471-* 


4atT«>CT  aioLi 

Ok    K4Tf*:M.(' 


••M4TwtNa  4r»4a4Tua 


riaa»-«tfws>«co  «r4t,i  *w  'llo**) 
■amu-iu"  rta«ii-4i.uMt«>jM  rooeaa  coi*a>iTta. 
!••««  asa  Jt«>  IT 


jt«.  to 


imiaaoiri  ua      _ 

•acaiT  raorru-AiiTt 

•ia«.T0««4r»T  vt  e>««lC4b  *-o  nuciUh  raortL- 

t4I.T    H*'t4|>LS.       INO.UJC1   r««I.«e«4l.    l«4Tt«|4L 

0f4LiM  •ITM  CM»«ic4w  4"io  <»XL««a  r»o»tu.4««T 

T«4hIt.<'IO>i  L|T'a4TvM. 

Jl«.    10 


nvaaiMC  ai«»4THma  4r»4«4Tu«  ro»  tae»rc 
raar  iwrnrnmo  tiacM'i. 

IM  Jl«>  *• 


raoMUcfaa  inaataii 

4cou«Tic  tTu'T  or  a«ac)>rt  M|rao-«««Aia  la 
aOui«4**  L4na»  4N0  rajrCLLta  ••ot. 
»1:*  Jl«>   TI 


•caaaita  i,4«»iNaa 

t|MM.4Toa  ttuDT  or  jiaacT  li»t  tw\a0t  eoaTaaL 
ouaiaa  r4Raii»  i.4M0t<ia  4rMie4CM'*. 
laa  ji«.    1 


•caTMOBia  itueraoM  ruotai 
rttio  aatuiOM 

iTuDTtt  or  r»in4KT  «L(CTaea  «ouacis. 
»a  jiv.    a 


•C4TM00(S   ItLCCTaoa  Tuatai 

aameoMoucTeat 

TVaaVL   tKimoM   C4TMe0C»    IMvr<T|«4T|0^. 

alasioa  cuaaCki  oCNsiTit*  ur  to  t«o  aicaoa 

4"rt«a    •»»    «0U4*I    C"   •€•!   04T4t>«0> 

»a  ji«.    a 


i 


CAK.CTL 


•Ctaaaic  ■4Tcai4(.a 
H*iaF4cTuaiMa  acTMaea 

v4*i«aus  4»4oci4T1j  fiTH  tmt  maiii.  or 
ccajMic  ■44  M4Trai4LS<     4c*os  4'«  aaO. 

M  Jly.    14 


•cta4aic  aaTtaiaLa 
eaieca 

BtvtuorHtkT  or  mr*»eto*r  ct»^»ir*  tm4T  C4i> 
at  raec*mr>  4T  n>pca4rtia(»  eo>^tiora4«.T  i.oac« 

TM44    T.«|«    ••4a|iM>    UaC    TI4rC«4r«tl        »<4«<«tI4' 

4i.u«iN«  •  aikiC4  tTirta. 

441  J|«.    I* 


•ctRAMic  ■4Tcat4i.a 
aaau  taTarrcaai 

••4MU4L   Cr    ■(T4i.-T»-Cta4MIC    »r4L|Na   T(CM»I 

C4T4ce«uct  v4«irrT  or  MoettMt. 
Tia  .)i«.  to 


•ccaiua 

TMCMiaMic  coManTua 

■  •CI*fCTLT>««4T(D   et*ljn-V4*'a    TMllMIOMie 

ce(n«*T**  ttTM  «Tti«.i«t  trttL  roi.i.rcru^  tm  4 

TMo»iui>.TUh4STix  i«!TTc4i  roafa  owTruT  «<» 

l«IUIO«    C0(<I.I4M   ■«I4MM(I<CNTI. 
Ill  iU,      T 


•cwaiC44.  4a«Lvaia 

V4M40IUM 

4Mrr4e>«T«ii  TiTii4T|S«t  »oa  tTcMtiixTioa 
or  Ta4r'  4»«ou«iH  o»  »».4oij^  !■,  irtrt  uto  e4iT 

laOkl  vtM40IU«  'ONTt<lT  -iOn  To  'Mt  P.OO'^ta 
ktVCL  C4N  or  OtT(*«l«.i  •|T>«euT  OirrlCu(.TT. 
■"      '       iTt  Jl».    IT 


•C«iaie4i,  ao«a 

naaatctcTaie  aanataca 

»iaa«<etcrT«iriT»  41U  r>«  CH|>ie4t  aoni  i* 
rtaevtatTt.TTM  a«ioc»i  a0L,Ccv4.>a  ovanti. 
arraoAC". 

▼u  ji«.  aa 


•ocaieai.  aAaraai  tmwn 
ecTtcToat 

raoaacu  Rfr<«T  o«  txc  DCVtLrrM(«T  gr  4« 
•taeaoL  n^aH  c*<«a4  4^  4n  ctt'T«ori«jite4t. 
ccll  re*  ti«  DtTacTton  or  eMCHir4L  >4ar44t 
4aaiiTt. 

M  Jl«.     > 


•CIVIL  BtraiMi  rrOTtaa 
4M4(.Taia 

*evi(T  CIVIL  ocrtiat  raaaatai  acrakr 
OCvCLer<^NT«. 

•a<  jiy.  la 


•CIVIL  ocrrMi  araTpia 
•NiLTiaa 

raoc'tati  u4ro  to  4>siaN  tm*  rarut.4TioM  or 

LINCOLM'    •ft4atk>4    TO  r^LLOUT    (.^LTt**. 
OM  Jl«.    10 


•caaTtiM 

vaMOlua  tkLOvs 

••iaM.T(MK*4Tv«l   0II04TIOM  ••0T(CT|»(    e04Tia>« 

roa  V4>i40lu«-«4<t  4U0rti     »tuo»  or  r»c«  »ili- 
cOMlttM  rarcr»«  V4*i44LtS  ro*  'iLirlof  a4sr 
ce4TiNt4  ON  o.oyo-  T3  j.a«o>iNcx  tmick  %'4tir  or 

TMf   4U«T    v..«0   ra-t    TI, 

IIT  Jl*.    14 


iaii/H.  eaiLta 

aaete  ataMca 

•«iwr  tiaN4L«  4i«  C4k*iia  mo»vk.4TIon  4*isiNa 
Ik  tLcrT*ic4L  C4aLls  0oai<w  NueiC4a  ru.«( 
iaa4ei4Tioi4. 

aaa  jiv.    t 


•coMTKOL  araTiaa 

auiOCO  alUlU  LaUNOMUa 


•itOALT  4U.aTa 

aroT  aiLoa 


aroT  aCkn  ITa(MaTH»i 

auoT. 

tar  uiv 


L-«oa  'oaALT  a4ic 

IT 


L4u«/'M  coMraoL  tvsTca  Tc»T  r«»ecDuacs. 

iM  diK.  la 


•caaraoL  avaTcaa 
ruLat  ■wou.4Tiaa 

raac'ouaa  ro»  ottia<  or  4  co>'T*OlLc<<  to  ottj- 
"izf  rutaa  aloTM  aoeoL4Tt3  cont^x  <t»t»«». 
'"      I  aTa  jiv.    a 


•ceaTaaL  avaTww 
Tuta 


ATTITUOCa 

SUWI44T  er  4  aussi4^  4*riCLt  aHlra  4TT4ciu 
vaaioui  iNtTiTbTioKs  4^0  9««4Nir4Tieaa  «m  thci* 
a»-<4u.(0  irOLO  ■4*  roLicici.' 
a>T  jiv.  ft 


mMuarioM 

TCaT  CaulM«MT 

ITMau«T  CH4i«rR  coHa,j*Tioa  4M4LTaia  ar  i«4n» 
•r  4  rr4iic«rt. 
m  laa  4ao  ji«.  tT 

■■uiTiea  eM4i««aa 
rcataeoaca 

TMautT  cM4Mara  conadaTioa  4MLvaia  av  «(4at 
or  4  r(4|Sc(wi. 

•in.   tT 


L4UNeH  coaTaiv  avaTc*  Tear  r-ncf  rrWKi  - 
ao  jiK.  la 


•ceoLiaa 
i«4auaa«cHT 


>«4»uacMrMT  nr  Tica^ioMic  tMTsatea. 
~    laa  JIV.  ts 


•ceraca 

•CaT  TatatiVfT 

4M«4LiiM  (Ttats  IN  cxaLoaivrur  DCr>)a<«o 
coma. 


I  i«o  aea 


TOI 


•ceaaca  au-ova 

raTiauc  iMUNaateai 


JiV.    IT 


•til "law  a  caNTaoL  avaTana 
axaLraia 


coMtNO  ••«  roNTaoL  tTsrcnt  ••ML^au.     4a- 
aTa4eT  -eocia  or  ruNeTioa4t  aLO<-Kt.    ir^nn 

vaai4aL*t<  ««4l«  two  iioiaccT  •rL4Ti0kiMirs. 

•Tan"   M«»ITIVITT    4«4lTII».      t'STt*   CONTaOL 

a. 
•ai  uiv.  la 


r4Ti'wf  Tt»T  actuLT*  f»  4  araics  or  eorata- 
z IMC  art  oi4aa4>^  4t  ijo  <. 
•©'••a  aaa  oi».  it 


KOaatuTien  rtCMttouca 
4tai4L  rMOToaaarMV 

4<;T0"4Tir  airaco  rttccrriOM  nr  4rai4L 
rMOToaa4rMT  at  •«4ns  or  orTie4L  coaaCiATiONi 

rtM4L    TrCMltC4L   MCrT. 

»P  aoa  MJ  jiv.  la 


•<*aMiiC4Tian  araTcaa 
ataLioaa4rMita 

J  I     aiaLioaa4aMT  on  eow«»iMic4Tio»'»  avtTi'i 
leoariLt"  OY  0T». 
m  aea  aaa  jw.    1 

••ajHie4Ti0M  TMoav 

•T4T|aTtC4(.    4M4Lraia 

TccMNiouri  rna  taTiiuriMa  m>tm  eaOcM 
iT4TUTtes  or  »taN4La. 

•aa  ji«.    a 


^_j;ia>— 1«»^»  niiotititai  «>4aT»aLT  Tfci«itc4L 

dl«.      4 


■uaaaav  ncrr.  m<.   i. 
f»  aaa  *a« 


ITi  aaTtat4La 


Ma»»-ani»oaet9  air4kS  4»a)  «Lto»ai 
tu«  rtafM.^LuM|NwiM  aOMca  eoMaoaiTta. 

•»a  j!».    it 


•ciewauTca  Loaie 
(laeuira 

I     rt4aTaikiTT  aruov  rja  4  tmu  riL*  ntaoar 

kvaTiM. 

M  aaa  eao  jiv.  w 

liWirwTta  Loaic 
,  Nir  HULLa 


Munf4|C4LLT    '■ONTaOLUO   tMirTtaO  r40Hie4TtNa 

tawia«(MT. 

•a  JIV.  It 


r4TMrn4TIC4L  »m|»  l^tIvo  4n'  NUMbie4t.  CO)^ 
VOL  or  aMirrt*'  r4a«tc«ri<M  (wirnrMT.  computc* 
;4«»l««  4*aii(»  TO  »Hir  1M.1   4Mr  $TaxTua4L 
NT  araia».  vocixt  1  or  ati  voctrara. 
MO  itv.  11 


•caaneaioa 
aTauaaa 

iNvr4Tt64Tio«  or  THc  aTacaa^oaaoaiJM 
CH4a4eTtai»Tiea  or  •4i-4v  tit4m<um  4u.ov 
laa  4N0  toa-Mtc'CL  ■4a4ai'«6  stcl. 
aa  JIV.  IT 


•coanic  aava 
avaroau 

4CL-<IMI0M  COWtacoCI    ON   TMf    V4Cr«a><T«ICS 

4arccTa  or  eoanic  a4r  «csc4acH  mclo  om 
4uauaT  >«.ao>  taat. 

M        jiv.  a 


•cauTLiaa  eiacuira 
vioaaTioa 

*4Mnn«  viaK4T|0M  >tjoiC4  or  'OurLko  trmxTtWc 
la  rLCcTaokte  couiracMTt. 
ae>aoa  via  jiv.  ts 


•caaTiaiaa 

TOMia  anstu 

UIC    nr   L4l|4n|    t$   4    440|0TR«rCI    fN  kC4LC0- 

ofrTM  CM«Mir4L  'xaLoaixaa. 

•a  JIV.  ae 


•caroacnie  araaaoc  ecvieu 

■«CM4Mie4L  aaoraaTitt 

«ceM4NiC4L  r*ortaTica  or  4li;"Inum  4u.ot. 
caToacNTC  T4m«»  roa  tn*  x.«o  aa'CccvarT. 
asa  jiv.  It 


•caYoaiMiea 

ruaaa 

K40I4TI0M  TUNaniaaion  TMaouAH  twICLilNa 
»^4T»  roa  L0«>TcMrf44rj<ic  rmwNO  sui.r4cta. 
laa  Jiv.  TO 


•caraTica 
auaraea 


Ttca 


•caairvTtaa 

aariLLcaT  uaira 


auaavaTaa  t»i4i  riM4L  CNaiMcraiaa  i«ari 
MTOMaTTC  04T4  raocraaiMo  auaaT*rtna  pom  ritLO 

•TiLLt'T   4raLl^4T|0Ma. 

aa  jiv.    a 


•caaiiai,  eaaixa 
aoiaTuacPMoaaiao 


laaaAvco  xTraTia^T  eo«4l4L  r»uL*i  iMTuia 
eavCLor^NT  atr».  mo.  4. 

|T»  JIV.      T 


eoaruTta  rr4«aNM(k  «(kUT| 
C«<LOa>CNT. 

laT  ji«.  as 


OM  4Ng  CaiTcaian 


aoacfrTi«ii  itt  in  a<Nic4N0uc''0RSi  rmat.  atrT. 

"4a»€Tir  nOMKNT  M  or  ^.4f<4  COm«UTiN«  tr  hOlc* 
4»c  (LfTaoNa  arMcaiTtj  •r  ua-'  •it«i«  4  ctlim- 
oaiC4L  «CMiroKKcToa  e<iTiT4L  iMNC*tro  m  4 
watCTf  rirLo. 

aa  jiv.  ta 


•cvLiaaaieaL  oaoica 

•calT 

atamNat  or  rvLiaoaicai.  ai«Lta  re  larcMMi 

OLarr  LnaeiMa. 

ta  JIV.  IT 


•cvLiaeaieaL  aaoica 
CMaaaca  icaaMaivci 

TMi  ncHNOCnrt  or  OTM44IC  aratMOTa  or  CTL- 


ran.  t*<ttH. 


jiv.  n 


IMMCUtC  •(»• 


•cn.t«itcu.  • 

■LMTICtTT 


»»• 


(•M   M"!    *»    *4»|0W*   Tim*   *f»0»t    0»    »rTt« 
UM|L4Tt*M.  •*H*teTO"Ti    0*r*    I«i'lt4»t  »»*!,»    »?».•» 
IN  IWurnOM  on  P0W'*T|Ow  or  Tm*  rwraiotv  kimW- 

OM*   »«.*•«•*••    'NtTi*    aV*Tt«   MiaMLT 
■«alOM*>*ITI«t> 

U  Jl<«    I* 


T»«fi^n«»«l0iM».  tLtcr»<y«4»i«Tie  ritui  9*«» 

INrlMITt    COMUMTtO   »\.4IIC. 


•eiWWIM  HMMMtat 


»t4«TI«|TT 

OMVtM  v  MTtaiM.*  jNac*  ctMUk  tracst 
owMta*  Mii^Mi  mr^MitM  IS  MUTtc  iwaw'i^tii 

MMM  TM  Jl«>  t* 


■  ■■   fl"  MUl   'I'M.  tMlhcraiM  K»Ti 
MfTVMTtC   MU    ■MCfUIIM  tUMv'TtM   W*   FtCLO 
**TlkLt*T  *»^lr*T|OM. 

Jl«>      • 


Vftrft  e»  »»•»«••  •t.4.»»l««»  •OCITloM  It*. 

t*l    TO    T4^»1I    »   WO    »U.ST«    M    T>«    L»*-    >•« 

Miw>.Ti>*CMTua»  (taiiMtH  Me»r*ru«i    -^i*- 

PCMIM   t»»»tTI*tl«««i    »4««ie«T»0<l   «MI*«^«I 

Tiui«iTiON  nCMvioai  »riic«*-«u»ni«c  tv*t.>MTio«) 

illVf   i» 


trnntnm 

fluian  atMiu* 

MtuwtWiT  4ae  *»>T««cT»  o*  T*AaokiTioN» 

teVMT    *«T|CU»  OM   MUCTIOM   *ar   SuaniLCMCC 

•uiece  oiuiLfti  MTivieiM.  t«Tm.iTi$  •« 

t^MtCO**''. 

M  <<l<'«     * 


«UT|UATtW 
M«  MTt« 

eiSTtki-tW  f*   MT(4   OlTM  OI'Mt. 


MICM.   IMfCUJi 

ottiM  *wiLO«a»«T  i«  ocvCkOaiM*  ••■  lat  of- 
MW>  cMtfvna  Maviet  CaaMlki^v  otTM  •  k»aai 
OAT*  MaCtMMI. 
m  Ml   tM  •>!«•    I* 


•n 


, CU  ai»«aT  M  rat  JCvue^OaT  4*  *• 

AtaesoL  n^—  cu«*«  *^  *a  CLCTaorMbitCM. 
ettL  »na  Tw  otncTioa  o«  e««»i'»c  ••ar»af 

MCHTS. 

Jl»>    > 


HMta 

Ta«««MUSioa  »•>  TNi  t*«rH<t  »Tao»^>«at  fl» 
TMcpaM.  tm**"  nMa  aucklt*  mtmmtiOm  4MVC 

4kTITuet. 

rr  4i»>  M 


PtMialklTT    IW   UU*.   Unl-KlVOMTlC   TtatCT 

WCO^fTioa  a(«Tcc  vaa  accMNictk  taTia>a(T*TieM 
V  <(Bi4U.T  4eai<iace  »>ieTa«a4»M*e  mU. 
«^aM  IM  ■>!«•  !• 


ta»v«iMi.MT*k  eM.io<UTian  or  «ci>ieOM)uctoa 

OttCCTO*    PU.»»-^IO»"   «ti^V»U    »0   Pa«TON»l 

(waav  ••*oa^i"N  '"O"  »  ••OToa  41  •  »»/<i«Tio«  «» 

TV*   r*TM   LtMTM   or    TMC    MIOTOM   I*    TW    H<lSITt«C 

vokUMC  n»  4  MMTco««uc  Toa  ocTte^oa. 


•laM 

Di»T<iiautieM  4ae  ■i^4ri«M  o*  'm*  »ateic( 

or    tTiaN4    IMlaume.    a4C*U"4.    «t*UM01N4C<«i 

VITT4T4I  •4«o  »«•  9«T»  »«oa  r^  «oa«  ii.*)at»aT 
It  or  r*in«  4«)  tMlML-a'eoatrt.t. 

JIV.    14 


m  rranw 


«Ta 
•an 

auiaaor  4  trSTtx  *••  04T4ucwi*tTloa  4ao 
•••aw  •>!  .il**  M 


vaaMTian 

MMM 

Da«ata«  ar  Mitaitta  ir«ca  ai4xi4k  »rm»% 
ncaar  tiaino  fa  4«a«.ie4rioa  t"  a4TMi»i.i  •»•»» 
BOalaaw  oat^iaa  aic<«44iw<  It  n4*TiC  ji>oa>i4Ti»w. 

<••«••  TM  >»«•    ** 


lirraACTiea 
orriCM.  IMMU 

eim4eTiOM  •4TT«aa  4a44.T*is  or  4  tetiaaan* 

4rcaTuar  la  tm  raticaci  ar  i«cmi4TiM«.  tmt 
DimuciOk  r4TT(4>i  la  t>«  racf  act  Or  iinocc 
TMiw-oaoc*  4ac>a4Tio«».  TMC  trrccT  Or  ■amtat 

4fTlaM4Tlkl. 

MS  •ll<>  M 


•■LAtTteirr 

ovaMiic* 

TIC   nTtMaiC    »T4»ltlTr    ST   U.4«TIC    »T»Tfa»l 

VOL.  1*1   Ta4aa».4Tloa  or  »  ca4»T»a«  or  mjttua 
Jiv.  M 


eaaracMiw  raaWTW 

fo»»at»*ioi^«T  M-uviM  or  taaarUTto  »ltl- 

JIV*    I* 


tCiSTO^Vt, 


•OlrruMa* 


le 


Mrc**OMic  n.ea  4ao^T  4«i4u.* 
oirruM**. 
4»>aM  4S>  >'i**    * 


•«w«TaiC4t. 


«ueT«ie  aaioMt 

TCRaia4Tuac 

rui.»>.HM»ITl«C  UtcTaXWLO^IM  otviecsi 
tuawaav  «crr.  r«a  rM4U  1. 

M  '»«•   ** 


tuioi»«cT  ■■44«ioa  or  laaaeUTta  »tt.l- 
caar  b.4«TaMat. 

■ii«>  I* 


r4WLT 


iklTiit  la 
al«.  N 


iiaiTM,  eoiWTiaa 

4«M.Ttlt   or   V4at4MCt 

•VTMxo*  «r  o»-  4M}  grr^iai  r4kCiai4rtOH  or 

tT4T|tTtCM.  *4ar4ac(  OITh  THC   4ie  or  BI«|T4t. 
eoan/Ttas. 

4C  m  T«i  Ji»«  I* 


••laou 
eutua 

aiic»aea  oa  ii^aeiAj  T-^iaaio^ic  eO».<it»rt» 
roa  t»4rc  orcR4Tioiiisi  4CMl-4Nau4k  orrr.  ae.  i. 

I*  Jl«.      T 


aaiK  laamai 

aeiir  sio«44.«  4i«  C4a«l(«  aoftUkATMa  4aiti« 
la  fLtc»«iC4L  C4at.tt  o^f*  "Met  140  ri».»« 

|MI40l4T|aa. 


«urT«te  MtwuTMW 

OUItH 

ruLtr-KattTTM  fa<Tao(iri.o*ivt  OcvietM 
Maawar  acrr.  rm  rmK  !• 

M  '>•»•   I* 


aB«n.orw«T  nr  oiMi  n  ■m  roartaa  Tcoaiiauc 
caaaraueTioa  or  miom  »cio  e4Hc*4  4M  kitMT 
Muaec.    B4«c*  neci^Miaa  (Itm  t««  orfoa«4Tioa  e* 

MklM. 

M^aM  IM  •)<*•   I* 


ILTa  tiaM 

MMMic  ptaMcnaiiTict 

ii«0iT  roa  T>«  kM-tacn  •caaoTaaaic*  ar 
(TaaiMT  *a(>  laraT  nnm*  tiTa  no*  «(r4a4TiOHi 
KCtaiHULaa  ilMia  rlTM  six-^coi^  Ur4a4Tioai 
MC^TMca  aiaw  HTM  L«4*iaa  !••<  trriatrMai 
TaiMMM.**  aiaas. 


tlOMt  locatci 
LialTcat 

riM  4N0  V4iu'-T0a  3IJMS  4a(  umo  *• 
LlalTta*    4T  OOTM   >   4«3   s    MNO  r^COuCMCIC* 

4IC   4T    rOIK*    L(VCL»   t#    TO    »   K*. 
M  >>IV.      • 


tioMt  iMaicaMBwcTaat 
a4«t94eTuiiiaa  lannet 

lM«v«Tia4Tie>  or  lOT  lUCTaoM  laiTTia.    utc- 
Taieai.  aaorraTirs  or  •jco-tiLiroa  •4a«i>«s. 
MOT  lurTaoM  ratooc  *4aaiC4Tl0H. 

!«•  •>l<>      • 


Ti«  4rri.iC4TtoM  m  tMiMt  o^um  Mu  tw  uk 
or  iaiiTi>Tiri  to  lamM  •iaai«4i  criTt«Li4i.  etu.s 
4ic  artva  ceaatrTivt  tiu<jc  uc«it«  ra^a 

iiiv.  la 


iteect  iicaicaivueTeai 
tMiMioMie  eOHVfaTias 

•iaiT4L  eo>«vTt«  c«^  atKa|4|aa  tm 
rtariaii4ae»  or  ntfaaio^ic  aiOM*>  aaAcTTicat. 
i«T>«M.  l-fuav*  acT40J>  laaiai'alaa  Tt«T 

i«T«ooi  ri«Ne»«>«i.o«iC4L  MCTMOn.     rnaTa4a 
LitTiaa. 


MUCtaic  el 
aewoTieo 

uw>*a4Tr«  raar4«4T|0a  raea  •  Hittt-*^m» 
(UrTaK4L  r>isc>«a««.  ^Tio  or  •4ei4Tto 

4C0MTI'4L   r>«B«T    TO   Trt4T   Or    T>«    tLrCT«le4k 

iMiaaT  sr  tm  oiiciaaac. 
M^ata  Tio  Jt«>  *• 


iCUCTaie  rlCLM 
XOal  anTlao 

i>iwi4Tioa  er  4  kiagio  Mac  TMaouaa  4  «tt.ioi 
toac  HVLTlaai  4TaMl«  «iacTiesi  TMCoat. 
•Tt  41  »•  M 


Tt«  MiaaxTioM  or  4  kiouie  lo^  TiMeuaa  4 
to. 

•TO  011.  n 


IM 

4  (Turr  ar  i«Tcaecei.M^  cccraraic  raoTausivc 
I  aCLtTlOa  BCroao*. 

ji«.  la 


4Mltm  rWJKTIklt 

aaa  OTOTCai  ria4c  ac^i  iBTCait4Tioa  or 
14a  ink*  ill  vraTca  aiTa  m  tH  riac  coa- 


••ir«i4  4«TCtaMt 
wrucToaa 

MCariac  4aTri«i4*  rja  mrciktliM  racMUcaet. 
ULTaaaioM  racourktT  4aa  year  h|4m  rstOtMaCT 


•ilv. 


■•trou  aaatart 

(ueiMaaMiTic  riitM 

rib.'«  or  4  otaou!  4^««  4a  ikfiaiTi  co»> 


•ctxtratc  »■»■  raowwTKa 
nvMiiaaie  cauotoa 

<«sc4acM  ON  taaaevcj  T^aaioxic  e»M«»aTta 
roa  m»H  oa(»4T|Oa«i  »cai>4aiu*L  ar^.  le.  1. 

f%  JIV.      T 


MUCTaocHcaiSTaT 

vnrTwito  iCMaioTari 

CLCcT*oc>«Hi>-4t.  tTuaii*  la  T^  tTarxtit  or 
a-r  eo-»ou*«».    lim-I-moo  or  o«»4iatao  i-ki  a 
4i«  *  oa  Ml  a.   'aO  r     la  4<a<Toa«ut  MVOH^nMOalt 

4CI0    aoCUTIONS. 

••>  •>!«.    a 


WkceraocuHficictm 

c«4roa4Tioa 

r4aaie4TiON  4ao  ea4i*4eTiaitTict  o^  tclcob 
4*c  oatra  rMotrkoat. 

•TO  jiv.  a* 


••UCTMNtaWTIC  rfflLM 

vtctikrim 

rici.a  or  4  orrOkt  4a««c  4a  tariaiTi  eoiu 
auMTce  »«^>c.  r>ciT4Tiea  4ae  r»or444Tt')«  or  tht 
TMRCI^alaCasioa*!.  •LiCtaoMaOalTic  ritu)  o*ta  4a 
iw lairr  eoaaua4Tto  r\^ac. 

lao  div.  M 


TtC   04M0 

4rTfMU4TI0M 

aao4nMM  ci^cTaea4.acTic  4a*oaa(at  roa  clcc> 

Ta«cx^ttt««  ecvfCtti  4TTCau4T|na  04r4  roa 
rtaaiTi  roaeioti   ia«jk4Ti0N  or  rtMiTt  tTnaua- 
Toati  rraaiTt  cn4TiaM  oa  f»n.  tiart. 
"~  —  saa  ji».  t* 


raoeuaci«aT  nr  taxiracoT  4aD  ceaoTi^KTtoa 
or  4ra4a4Tu»  to  iTuw  loaaTioa  f*  avOwMa  •» 

0C4UC*   4N0   CIK4><lc«l    4aa«.IC4T|nN   TO  CiXCTaOa 
TVM   MVICt*. 

tM  01 «.      • 


MUCTaoM  Tiau 
aicMaavci 

ociiKN  4>c  r4aaiC4Tioa  or  aa  ooaaa  tum  4« 

4_s»«aT  Miu.lMi*t*  a4V(  aKtLt.4Toa. 
M  ji«.     • 


•CLCCtaMie  MUMTca  eowiTiaatnuaii 


■itLieoa4rMT  4>c  40*Ta4CTt  e*  roilOM. 
CMiicM.  *WMI4N  4M  C4«T  •caM4>-  4aTicL*»  oa 
CLCCTaoMic  rouaTtaiw4*uac»  4ae  »kCCT««>ic 
c«jaTca.eouMTra«t4»utci.  coaiaM»e4TiOa  vrfTta*. 
•r4Ct  csaiaaiiC4T|oa. 

M  Jiv.    0 


•CkccTaoMte  ea«Mnwt4Mau 
MOID  eo»Miie4Tioa  irtrtai 

aiii.ioo«4rwT  4ae  40»Ta4cTt  or  roLiiM. 
CMi*ctt.  «rtti4a  4ao  C4tT  •caa4>'  4aTlct.«o  oa 
cucTaoaic  eouaTta«4*oac«  aao  *iiXCT«oaie 
e«^iTca>couaTtai«4»uK».  eoa<aaite4TiOi>  trma 
•r4CC  ewaiaaiic4T|oa. 

la  jii.    0 


«LKTWMie  uuiomnt 
coiM.ia«  eiaewiTs 

■aaona  «iaa4T|0a  »Tjoiu  or  rour«.io  (ti^ktunc 
la  (LCrTaoaic  toulratart. 

•I*  Jl«.   IS 


itucTaMie  cauiracaT 
MtiaraiMMKirT 

tLCeTaOhtCS  trSTcaS  OlvisiOa.  4rsC.  a4laT4l»> 
4aii.iTT  eoi^tatMcc  raoctcoiaw.  b.rCTHeatc  ■C4. 
roNt.  ■«4raM«  tvsTtat.  srsTta  4»'4i.r<u. 

TM  Jl«.      0 


let 

LITMtua 

laiTf4L  acraaT  oa  •tsc4acM  |i>vt»T|«4Ttoa  to- 
•4ao  t>Tci«faa  tm(  utcruL  «4aic  or  tmi  CkCcTa^ 

a4«4CTi'  irrcTaiM. 

Itl  al*.     0 


IMTMCTt 

»ni.tooa4r>rT  4ae  40«Ta«cTS  or  Ta4ait.4Tioas  or 
roacioa  ■c«r4iiCM  e<i  rotca  ocMatTioa.   iaucc(4« 
reaca.  tocar  iwaar.  THcaaocur^aic  ti««0T. 
rilNCLrcTaic  r«acai.   •WCU4*  aaoruitiaa. 
•tr  jiv.     T 


twaav  eoMtwuiaa 
loa  MaaaNDMaT 


'-a  juacTiea  roan4Tiaa  TtCMniaucs*  «J4BTrm.T 
TtCMiic4L  raeaartt  tPi.  ao.  *•     iNrautiaa  tm 
irritltaCT  iw  »T4Ti.or.TMC-4*T  »-m  rutcTiaa 
»*iOTo»OLT4je  twa«T  ee->vt«Tt*t  't  loa  ■••n4aT4> 
Ttoa  OMiU  (.Oacaiaa  r4aaie4Tioa  cosTt, 
la  ji«.     T 


iCWaaT  eea^wisioa 
TMMioaic  raissiM 

aitctacM  oa  ti^aevcj  THcaaioaie  cOavcaTca 
roa  sTarc  orcaaTioasi  »(ni-4aK<4i.  arri.  oe.  1. 

""   ""'    ITO  JIV.      T 


•tMaaT  coNvcauaa 
TMaaoruteTaieiTT 

••■•w.Ttart*4TiMC  M*TaucTlvc  TCSTIim  0 
rtuTONiua-ruCki"  e4rsucis  roa  r'««npct<c« 


me  eaawMTcasi  a4ei4Tioa  04a4«ci 

«ULtCK4aiL|TT. 

IM  illv.   to 


«T«k  nart 


Tco  TMI  acraoobriOtLlTr  or  this  raoccu  roa 
n4Klw  Ttt  SMarrs  Too  lacHts  tv  oac  licx  or  .OM 
iMCMs  raw  Ti-«4-«vt  4ISI  «s«o  4ao  >e«  ST4t«AU 
stccl. 

IM  i>i«.  ta 


•nt 


eou)  c»Mgar  at  4  tool  to  laeucr  «aL0WT4aik* 

a  MIOMta  IMT4*(  or  la04L4NCCe  otCTS  la  stuovim* 

aaiMo  4eie  iNtaL4acct  la  thc  iut. 
•M  atv.  la 


iTik  ntra . 


raiMiMa 

aATMUMTtCai 


icnoM 


14 


TMC  rrrccT  or  imucm  mt^oiii  oa  TMaaewau* 
OTioa  4ae  e4*oioruLae«4av  ruMcTloa. 
»  i>lv.  la 


^   •«T4a«.iSM  4<«  ■cea.aiiM  or  octt«MTfoa  or 
Mi  rea<«e  cuaraTs  or  thc  acee'^. 

•IIV.    !• 


IIMtatTIM 

a4Ts  cirMCD  TO  m0L(-«MT  ■^4ei4Ti9a 

IMe  a4ni  4T  V4«ieus  tincs  ocro*C  o*  4rT(a 

IIMIL4Tt44L   ICrMaceTeaTl    O4T4    la'IC4TC   C4*LT    STCaS 

IN  laourTtoa  ea  roawTioa  or  tht  tmv«ioi«  «im«> 
••M  raL<n«a4tc  ralvi*  irtTia  mi*i«,t 
MOIMCatlTlvi. 

a«j  aiv.  la 


OCalUi.  acarTIOMt  tfCTrUN  r*o^tLk4MT  «4MS 
MS  auTLt  H4Tcai4LSi  juaMTciiLT  aaoaMus  acrr. 
>. 

M  jIV.   I* 


MaLI0ta4^tU 

4aN0T4Ttr  ol"Liao«4aMT  or  auntiaa  4«TieLCS  ea 
larLOOiaa  itnc*.  riLas  4«o  ataa<*as. 
M  jiv.  at 


a4Tt«a4TfC4L  SMir  LjrTlMi  rtii«i,    _  _ 

tua^kati  reaMUL4TieM  roa  a4TMMTie4U.«  r4tafMt 
cuavct  4ae  suar4cct. 

M  i»l«.  » 


H4Tirn4TlC4L  SMir  LjrTlaa.  r4«T  1  .  Ticoari 
ri««L  arrT.  vol.  ai  THcoar  or  Ltacaa  r«aoa4a- 
aiaa  roa  •M«*i''4L  coarax  or  ei'TTia*  Toaoct 
roa  iMfs  STaueTua4L  eOi»oNHiTs. 

MT  dIV.    SI 


a4Ti«a4TiC4L  iMir  L^rTiMi  rta4L  Octt.i 
r»aT  a  -  orra4T!ao  aaajaL  i4rafM)iMft  0  Tt*iogaa 
■  II  Llw4«  *aoar4aatM*  acratscirtH*  4  m4t»«. 

M4TIC4L    MCTMOO    nr    >4I*ia«   oa    LO'TINO   ««l««. 
TU  JIV.   SI 


a4THrM4TlC4L  SHir  LjrTlMi  rlNM.  i^^.i 
r4«T  1  •  TMOBT.  4ie  r4aT  a  -  oafa4TlM  a4«ML 
•ITM  4»ac<«i«c*  4  T»«ou«M  CI  ti«e4a  rM«a4Maiai 
owotttaTiaa  4  a4TNra4Tic4L  "Ttxm  o»  r4i«iMt 

tMirs.    MUL4.S. 

Tit  JiV.    SI 


•9ATIWC  iiMciiaaicti 

4UmiMi  MXMt 

tLuaiawi  4LLeT  r4Tl.uc  taroa«4Tiea  raoa 
vaaioua  totMis  or  ruaLitNce  4«»  iMmaLisMO 
TttT  McaoMTs  (MICM  H4Mt  octa  ranccttCo  4« 
"(•CMCB4TC0  TMaauaa  4  «Ca|.4UTo»4Tir  D4T4 
raeccMiat  ststtm. 

lU  JIV.    |T 


iWMttLiliaiC  MTMItU 

emntm.  Mwt 

rcaaoCLCcTKieiTT  tmt  t«  CMcicai  anao  la 
rcaevti T Ti-TTrc  oaiecti  aOLCCUL'O  oa«iT4L 
4rrae4e». 

TM  jiv.  at 


■ntcTiaa 

ecTcrTioM  or  HToaewa-4ia  nact  aUt  tarcot- 
loat  In  4Caeta4Ct  vt4tCLCt  vU  na  •4Nd  t<«  a4TW 
•4ae  cntstiea. 
«0  itt  ••!  Jiv.   It 


IWt  MMIM 


«MNi4Liaa  tT4a(t  la  ii^eiivrLT  Mr«aaco 
ma. 

■•M  T«l  JiV.    IT 


•ICITT 
C*«atC4L  MWt 

naaacurTairiTT  4ik<  tm  cmc<'IC4l  toao  la 
rcaevt«tTi>TTrc  o<iKti  aocccuita  oa«iT4L 
4raao4eH. 

•iiv.  at 


MIWOaelM  MtTMHU 

riMa«atlaroaeco  acr4Lt  4m  .u.wrt« 
acavLLiua  riaca..4Luaiaja  roaeca  coarOaiTct. 

•to  Jiv.    IT 


•'Ik'MNT  BMMB  COMTaucTlM 

eoMtcMiw  ruMcuTm 


•n« 


IM   M*n*t4Lt 


Neriu 

^  *M 


t4rtTT  octiaa  caiTC«i4  roa  «t«N  cMiaoT 
u.4aT  aaai^acTUiiat  4ao  tTna4«r  r4eiLIT|u. 

OOT  JIV,   it 


a4Ttai4k  r4a4MCTt«t  laTmcaciM  c"ccr  tm 
r4Tiaui  Ltrt  la  riL4ac«Ti.aouae  i.4«iMaTcii 
au4»TcaLT  ar»T.  ae.  s. 

•aT  jiv.  14 


•CMVMIVCt   IHITUTWt 


ruLtr-tCMtiTivc  CLC.:Tao(irLo»ivt  Ocviccti 
"  "     acrr.  roa  rH4t<  1. 
M  Jiv.  at 


MMLMIMt    lalTUToM 

tLCCTMaaOMTic  raeacHTlit 

Me4>««4ap  iLreT«aa4MCTic  aafOOMai  roa  cl(C> 

taerirLOtiv*  ocviccsi  4TTcau4Ti><H  o«t4  'oa 
rraaiTt  Taa(«icsi   iasuL»Ti>i  or  rtaaift  »TTcao4- 
Toati   rraaiTi  c'>4Tims  Oa  SM4cl  riart. 

«o  4M  SM  Jiv.  at 


IMOtlM 


«T4MLIM  Dl 

frrtrTS  nr  oteT  4«  COLO  taantunr  oa  rivc 

UlvCa    tMXTMPt    4«tOCI4Tt»    rlTM    4>IN0    4C|>>    l«T4»- 
OLItn    IN    THT    ■4T. 

JlV.     I* 


•C»T«4TtaMtTai4C  M»lt  aaMt 


trrc'Tivc  4aTCMM4  Tcarc«4Tuar  rae" 

1Ka«tSTal4L   4N0  COSMIC   NOISC    U  TM   e.i.   Tu 

w.e  ic  MM!  N4TMM4TIC4L  cxra*tsioa. 
U»  OM  lis  JIV.    a 

MVmutlM 

•««r4eTUiiM  MTWOM 


4  traits  or  *«Tau»ljas  rcat  "aot  oa  4  oraara* 
><i«M-vcLOCiTT  (iTautio*  racss  smich  acn>i«sTa4- 


•riM  MMTaOL  trtTM 

MitTuacPMMriaa 


•«CM4aiSH*  aovcaaiNa  rLO«  or  •4TtK  4ao  •4Tta 
V4r«a  TMaoutM  anT4»Y  sc4lSi  ir»»cTivt  aoitTUM 
•aaaicat  roa  riac  coaTaoL  laSTatMCNTS. 
IT  dIv.  at 


MiaiM  MOM   IMiesTiM 
4CIII4L   TaOHTt 

TaAjccTorT  seeaiNS  hCthoos.  •^tmoOs  or 

MaSUaiN*   TM    B*L4TIVf    Tll4JteT0*T    or    4    NuaiTION 

■ITN  arsrccT  TO  4N  uauc  T4a«(T  uu  otscuuco. 
IM  JIV.  la 


MiaiM  caaM  iwieaTtM 

TiujttToaics 

THIS  ttcoM  voLUM  jr  TM  riN4t  acroaT  oa  rm 

tCMIMO   WTHMk   STUPT   C0aT4|NS   TM    4WrCV>ICtt 

■MICM  si^aoaT  iLcacNTS  er  tm  otKuatiONS  on 
TaajicTnaitu  atagaTrs  in  tm  ri»sT  vOlunc. 
"       M  JIV.  M 


rtT4aLliMntaT  er  4  r4cuiTT  roa  raojucTioa  or 
HiOM  arLlMlLiT*.  niCo.  rua.  ratCitioN 
atsiSTeas. 

Ill  JIV.     • 


arlMO  OUttTtM 

•tLlMILITV    ICLKTaMletl 

«tLi40lLlTT  tao  riLJT  auN  TfSTiM  OT  riaco 
riLN  TY«c  arsikToas. 

•0  JIV.    a 


■•• 


niL' 


WTOfW   eMM«C». 


■Mb.    Ill    tnVtMtH   ICMCaATM. 
OIV.      t 


M0UT1M 

HS|«M   TKI^ttUM  'J«   'Ul«"T    eO»IT««.    f****!* 


VIMMITV 

*  wTwao  »o«  eowuTi'*  tx  i«Tt»»«ti9«  » 


_  i«nuTt« 

OMMm   MMTICtn 

*  rtuo*  »  TK  Tt«i»<»4i.  tLteT»iFie»Ti(w 
»  *  ••••MLie  rrSTt*  »-o  «c"ei«L  o»  clic- 

TMM  «M«  Mi    IMIIU   •«•  •▼   CM«K«U    MLlD 
MMTICtrt.  .         _ 


,    IWIU4THW 

ijwtaiMunM.  Hl4MM(i«Nrt  o*  comvCctim 

STMMTIOH  POUlT  t«»t    «»<•«•    I»  P»«TI»».L» 

lOHtan  *i«  »T  tTiHULArto  rvitN*  »ti.«eiTie» 


eOMTCOL  vrtttM 

LMMCH  corrixx  »nT««  w»t  •••etwwu. 

IM  Ol*'    l» 


o«euHiMT*Tiaa 

«i«uT««M.  .»-i>»»  '••"'••"•-^•JSbu.,,,-,. 
o(Kiitm«k.  »-iJ»-i»i  »»..  i»i  »«T««oueTic». 
oocuwrr  comtih**'  mo  UtMt  !■<«>• 


T9 


niT    IWWHTl   or    L4UKM  4I«   e«<i*»«IC»TI« 

eoMsecf  ^M  tmc  MiNurt**** 


•nwra 
•I 


WMatCklC  »V0»  ••OJT  *«I»U»  ITKHlMlttL 

aiv.    • 


iwMMs  orruTMa 

MMauCTIM   ll«|l«(«l»«   »«•    •»H.»-0«P« 

•laMiiiua  l»  ci«neTo«  t»^  !««c«.     e^y%rn. 

tIKmtm,      >UT»»t»L   f»*«.U»TIO«.      •4«tUII 

rvueaiM  TxHtnttsiox  <l«M«  M*klN«> 
H  ai«*     * 


IHDOt* 


iwn*Ti«a 

M»*CI  l«ll»»nc«  0»  tJTMIU*  »w*J«2?.t?' 
■MIMWMI*   W"I    STUOIte  MIHt  MOkTCU.**  «*" 

TCCMiiaMt. 


»iie«tu*»Tie  »«o»t"m»  or  4  ti«»M  ''■^;««.. 

■!*«•«««■  eWWt.l4«t   or    4    V^II«H«!M4k   acA** 

rewifH*  tuMT4*cf  MLCi.  *•  t  •uwtiM  or  TIW 

4««   TCi^t«4TVM. 

IM  »!»•   »• 


cei»4TntkiTv  iwBi  'o*  ««>•  •t«r«ii  itittn. 

mMunuN. 

I  rri  iH"'  i> 


Muiea  «tMtbttiiuv*M«T*i4iMr*cti 

»iTi  4e«frr4«ct  *w  i*Ji»«t«»  e««e«ouT 
MoetiMx*  'o*  •iMun"*H  m«sii.'> 


CkCCTMCI«MI<-4L    «TU»Ut    m   TX    ITmHt*!*   0» 

M«  r  •■  ••  M«  MO  r    i«  »»m»'<i»  M*t"«»u*«ic 

4CI0   MtllTI***. 


lie*! 


Jl«. 


*■•  TCa»CI«e  4IM   aWO  ITOL* 
ItV  Jl««   It 


Miwweiw  MTnl*L> 

«*T«*tM.  »»«»«iTri«  ii#kutNe"»«  e«u»  4 

MTIMI    LIW    Ik  HUIX-T-^OUW  l.4li|M»n*t 

au4«TcaLT  NrT.  no.  !• 

MT  0I«>    t« 


LMISTie* 

otirvi^iON  «»  9*t4  Mtutm^y  4»4lL»*cf  »o« 
»ttrt  MLLKTIC  NitMU  ttjm—f*  uto«4«iet 
CUT   Otn«»ltN4Tf«N», 

l«f  Jl»«  »■ 


••uian  iiittiki*<MiVMt*r«<««'Mr* 


4M  i>»CKt>«hT4k  wiarta  n.T|i#  tLVt. 


IM«M 

m  •M4iM.irit«  4«  eo«wt«Tt»  nm  tmt  •>« 

C««UI*TI«HI  *IM4.  UMKcaiM*  a*^- 
0I«.      • 


4  OTuoT  TO  o»T«»m«i  Tx  ■n.»Tm.wt;iT»^o» 
tiau<«iau*i«  TOMMHitsiOM  «c«««m  'k  tmi** 

MMIM  or  )M.TteN4W«t.  KM  •IVWkS. 
al«>     * 


••luiM  iTauetuHi  i«TtUrfiM*i 

DI»*tMI«« 

•<4ti«  MUMO«»T    OI^JSIOM    IM  tCiei    »I<ML  OC*^. 
|M  'll"'   ** 


••INUTt"*"'    •»-»»>••    i««I«T4Ih*0II.|Tt   *f»0"T. 
1)1  JIV«    It 


■•uieo  mfitk«»nui**«fTO-»«»»«»» 

MII.IT4irr    aMOtOtl««T« 

•aulaxNT.  4W  ai»L  atmatarr  i««T4u.le  touiawpiT. 

M  0I«<    li 


(■MIW 


«»MTI«« 

«M«.»Tle4».    "BOtl.   4l«J    »T4alL|TT    •^''•l*   '•" 
Tt«   TtT4«l    It    LONtlTUM   0»eitL4TtO"   f0M>lTI0». 


CMKHICM.  autCTIOHl  «CT*UM  ••0»«LW«<lT   tetH 

I  ■wrct  "4Ti»i»t»«  *»4aTi«tT  a«««Mc»t  a«»T. 


t>l««  I* 


Mu«i«t  acouiairfuTt  or  jcr 
»»  IT  UK  oa  •aogw  vtxiewja 


at*«  i> 


4i«  ■wrct 

HC.     1. 


uiMS  MtMikt  c9mcm>f 

Ct«CMUT  PMCtOUM* 

»lTi  4cetrr4«ct  4W  tijuiamuT  cwcmwt 
aiwccouac*  re*  •taunaaa  aiMK*> 
«U  jf«<  la 


••uieo  m »«iu»<  m0f»a-n  >  mmtet  i 

NIWT 

»li«kt  4»ticli  «4»»  anoPtaTi»»  ao«  •il'«#T«"a« 
•IM  n  cenpox"^*  aoa  aiMikC  »o«-T»a. 
l«l  i>l«>  It 


••uiMO  nitttkf  e 

(T4TIITICM.  0*T4 


»v.unt  »aTicL«  "I4M  aaontaTT  »-^«;V0» 
HUJUJqi-TI  roa  nMa4TIJM44.  ■!«•  I  ia|i^/T«<Ma 
attSILIt   T0»-«»«. 

ID  m  Tie  •»*''•  It 

»Vt»MT  4aTiCLt  aat*  aiMWary  »»*«^»«V^ 

^,T»   »0«    f»«««TIJ»»L   am*    II    M>«Tt«l»« 


Jl«.  It 


arrmn  tauacrt  aoa  mo.  eiu.*  teoi»"«««W» 
•*••  tiooio  041.  e>«iiic4L  »e«»««To«»i.    tktrT«o- 

CWK4L   aoNH  VMM  »«rMO  lOuaf^CS. 

•lakloaaaM*. 

IM  J«*«    » 


mTi«TiC4».  xaM  440  Bl»ai»«lo»n/aa  tx 
u  «M»ataTii»  ar  tm«  •oci'to  e'"*0'*"t»  or 


MltllL'f  M)-*aT. 

Tit 


•MM 

TM  0Ma4TiaM4i.  nim/nnut. 


,na.T*>M«»*cti 


MCHXaTtM 

(MLTTlcat.  "OOtL  »"J  »T4«IL|TT  4«atr«lt  aoa 

TW  TIT4«    It    LOXlTUOt    »«eiLL4T»0"  eO»ITta«. 
^L.^M  Via  Jl*>    >t 


It 


LAUMTM  ce«Ta«.  iTSUM  TOT  *aocte«W«. 

iM  ■>«»•  »» 


MUIOn  mMK>  l.aiUMCHKM 


••uian  ■iisiux 

LMItTie* 

ecicaiariOM  n»  B«T4  a«ti«i«TL»  4»4lt4*Ct  »• 
Fkcrr  II4CLISTIC  BiiiiL*  so««4»t«<«  41  to**-"* 

Lift   MTCaHtM4TI0NI. 

IM  •>!«•   II 


BtcmtWTMB 

TW.4T4V  MOM  a4«4mT«ic  UTtaaTl^ 
MLC*. 


,TStS 
OTIMMICt 

«M4«e«  OM  —mrtVi  •aaonu'ict  ana 
auiMM*«M«ie»< 


••uiHa  ■ittikit  

aiana  ■«••■  i«bK4T«m 

TiujreToaT  troaiM  <eTHOO».  -ctmoO*  aa 

WAtUHIM*  TX   a»l.4TI»t    T«»jeCTO»T   0»    •   ■•^'••^O" 

•iTrai<5ecT  TO  4M  uaiu.  T4aatT  4«r  oiieuMU. 

IM  •»*•    It 


|,U*Otf«l 
•ilOllta* 

••l«Mi««a«T  MietUAli  «MaTaakT  Tk-mIC41. 
tumtm  mrt.  ho.  i. 

M  Jl«.      • 


TIM  rrtnat 

.■TWieaf  a«»»«UTio«  aaa  niim  4kTttuK  aak- 
•Mlta>  MawiTeaut  *mo  lo^ijn  acuaiw^ 


••UIMO  H|«IIUtiauV*C(-T*-*l«l 
aLltMT   Tt»T!«« 

Ttwiia  «T*urTw«4«.  »iai«a  Tf»T»  4ao4ao  vm. 

UM   k(4MT. 

M  •»■*•    It 


MO««ua.  tm.. 


mtnf  uciMMtM 
earoMMiet 

MTt*  4ND  C4aao«  }|4«iat  aa«»tt-0WT  it  miim 
a(a*e«M4Ne«  m(4t  ciCM44Ma*. 

IM  Jl««    It 


MOO  iltt«IU«iau»acl>T»>«W4«f  • 
4CCVT4alLirr 

y4a»  4eceaT4>ct/e€««J"«T*4Tio» 

III*    roa     THf    HINUTIWM    OIMILf. 
TU  >'l«>    It 


NI-« 


or   roMMTIOM 

aHOirMMiu*  cowrouwat 

OCTtrnliuTtOM  0»  T>%  Mf4T  or  ro»i*Tlot 
moa  nm  ttraiNTi  or  r^oiMoair  -JUM   11  4 
*  o«Ha  '4L0aiMCTcai  ■m.tr  or  coh^stiOii  9r 
LoeiTt-eOAtro  otitiuAj  aiioiaHoaui. 

•IT  Jl»«      • 


•MaT  ataiirurr  i«Ttu  »  4ix»r« 

PMCTUW   IWCMMtCd 

4M  4»a«4tk4L  or  TMi  cvloCNCf  roa  Ttint-iNDucM 
r«4cn«r  4neii«  i«ra4CTd«T  mtH.»t 

••  i1¥.    IT 


nC4T  T«4Msr(ii 


C«r«4|l«.HT44.   HI4Ma(«CNTl   or   COHVCcitVC 

fT4aM4Tia«  roiNT  H(4T  r«4<t*ru  in  r4aTi 4i.lt 
lOHtae  4IR  4T  «Tii«uir(e  rLiiM*  vclOcitiu  u^  tc 
MiOoo  rrs. 

!•  Mr.    • 


M«aT  t«C4 


I4LIM  »T>«c»  in  ciakOtl**k.T  e4roaH(o 

T«l  Mt,    IT 


•MLieormt 

•TATie  CtjlCT«|CtTT 

•Ckirorna  »T4Tie  kccTMiciTv  oitCMatiaa 

OCvlCt. 

ti*  Ji«.    I 


lun 

ItMIUTtW 

acif  4*eM  ih«r«Ti«4TioM  oiaccTto  tOuno  t«- 

TCI«INO   TMi  UUruL   MIUC   Or   TM(   b.(rTaoN4«NmC 

trccTMirii  au4i(Trm.T  rajoactt  M(»t.  ■>«.  1. 

)l*  JiVi      * 


■LMB  ctaewtaTiw 

stud*  or  ac«iM«*4k  ciacukaTiON  im  joati 
riH4c  TrCMNiC4t.  acrr. 

laa  jiv,  10 


NlMaMTIO* 

ciaeuLaTioH 


OkOon   C|aCuL4TlaM   l«   MtHIUkt 
to  nr  NIMaM4T|0N, 

•at  jiv.  I* 


lOtTT 

iTATiiTieaL  aMaLrfii 

4  ntTMoe  roa  raovioiao  iteac  r>CT4tl.cu  nxc- 
mcM.  ainuCTII^    laoCi  raorikt*  nuiM  •4t|e«0<«K 
D4T4. 

Jl».      t 


•iMiTtai 


•«T««no  roa  oTTCMHiNiN*  r(iicc>'T4«f  er 

OkAItO  rl»ITl    IMtlTCa   COl^MIT|XN. 

-"  —  !•«  jtv.  M 


•II 


•IMIUTIM 
•tMKITT 

4M   4N4kTtlI   or   4kMkl    •«T4k»   TO  MTCONIX 
TMI  MST    STtTCM  roa   4   CkOWJ   Crfkt   ■»ai«T»«TWt»- 

evMMic  «CNra4Te«. 

•IT  div.      T 


ITT 

crrccTi  er  »tTU4Tio«kk  4no  ot$rotlTio«4k 
r4CToat  041  TMI  •aiLiTv  TO  rk4T  <  «oifi  'rrieTiy* 
a*aro«»4Nei  MirM  otm^oco  4«icTrT  to  T'v.tiuTt 

C0NCtrTU4k   C0Mn.ICT    4N0    IN   COM«?frtHCT<    TO  CMMMC 
«tT    4Na    ■CM4Vt    n)|4T|V(kT. 

OM  J,,,   „ 


•11 


ei«iqC4L  aHtLVSII  ^ 

4MrtN0MIT«|C    TtVatTlOM  ro*   "CTIIMtNtTION 

cr  T«4ef  4i«ouNT«  or  v4<aoiUM  u  jrcrk  .xi  c41T 

laotll  V4N40IUM  ''ONTtNT  OOaN  To  TMf  OsOOOM 
kt*tk  e4N  m  DCTIRNtNU  ■ITMOWT  OirrlCUkTT. 
*"   ■*'    ITI  OIV.    IT 


•IMMCT  iHoai 


•gtr  nixiNo  rcoa 


4«4kTTIC4k    r^OICTI^   or   NOlt^lMail   V4a|4TI0« 

or  •«Mi4k  react  alTM  4«ikC  or  4TT4e«  roa  vcay 

ttcioca  aiNe  eoni  eeaeiN4Ti0N«  riMialTiNa  rvo* 
Mr4a4TieM. 

la  jiv.    • 


iM«f«Ti«4TieM  or  ak«Nii 
tuaaukCNT  a4kk  jit. 

0T»  Jt». 


•JIT  akaMt 


•IIOUCTaiM.  MUlaMMT 

iMi  «e 


I 

•M«aiC4U.T  eoHTtHkcCa  MirT4ae  r4*iie4Tiiw 
(OuiaMiNT, 

al».  II 


n4TMrn4TIC4k   IHir  kjrTINe   u^   NM««|e4k  COM- 

Taet  or  eMirT4ar<  r4eaic4TtNe  rai'iri««T.  eo<»uTi» 
raoWAOTiMi  am  ICO  to  iMtr  hull  4Mn  sTaueTua4k 
coaroMiNT  e(»i«M.  vOkCMi  i  or  ii«  vebuMif. 

Ml  JIVt    Tl 


Ta0^IHCM»leN4k> 


oiTt»Mt».iN«  ■M4KINI  aiauiatnrNTi  Or  jit 
4iae«4rT  Ok  m^mtrt  it  mc  or  a»ouNO  vcmcukaa 
couiaHiMT. 

IM  Jtv.   |> 


•>*T  aUMM 
kaWIMM 

niMa4T  ikuaN  irrtcT*  on  tmi 
Ta4t«reaTi  riML  aiPT. 

IM  dl*.   If 


raxcerr  or  4  jct 


•«IO(«V  ruHCTieH   TfITt 


MreaeaUi  MNraaTtoM  roa  hiom  4kTtTuM  aak- 
kOOHi  tfloivri  •eaoMTBaiJi  4H0  tontm  4ktf>i«jn 
HToaiof  CM4r«tk.     NAXi.  XI  •rrox'aiN  Hi^MTaa. 
tie  Jtv.    I 


laiMie  aLN 


iMvi«Ti»4Tie»  or  rm  icraaArtoN  or  4  Mrrca- 
tOMic  •nk#n4av  i.4T|r  or  4  rk4T  •k4Tri    •4iiT  1  • 
raissuar  oitTaiauTioN  4N0  orTietk  stuoi**  4T  MtCH 

II. T. 

M  Jl«.     • 


•MT^cMMie  mjm 
mmtm  ■•««• 

ruai  rkuto  ntuikl  conTix  iTtTCNt     r^jin 
cOMTaok  STSTCM  ronroNCaTi. 

•M  0I».     • 


tITT 

aticTm4TiiH 


TlkU 


••maxkOCiT*  ia*acr  rMiNeni«4. 
it  Jl«.  t* 


r4a4NCTaic  itwot  or  tmi  NTri*vtkOCirT  rca. 
roMTioN  er  viiro-rkatrte  rk4Tt«. 
tn  al«.    • 


t* 


cirte|i«MT4k  tTueilk  ON  MiorAuw  •rrroTxanu 
ttaiMiwe  Tt«  4CccrT4tkC  4«in«<.  tuavlvak  a4Ti, 
TMI  r4«ea4«.c  ■rT4eekic  »T4T|  4'reanto  «t  tmii 
Ttc««iauc>  4IC  TMI  MoncTtyf  irTioo  cr  ••orovn^ 

HTreTMia«|4    4««IN«T    IVIN    KVtaf    OTTlCft 

ecraiv4TtOH. 

•I*  JK.  le 


14 


•IwaTlak  HaviMTlM 

liuaTieMt 

)«CM4Nt<4TieN  ieu4TiONt  roa  •  k mwh* ■  tuxd 

l>CaTt4k    k4VI»4TI0N   »T»T|N    Vt*TtC4kLT    4klOMeO    '0 

TMI  MavoamucTiON  ia*viTT  vcc'oa. 
lis  jiv.  I* 


•iMreaMTioM  wniirvAk 
ci«i>ic4k  ceivoiwM 

WMuar  «r  »  4rr«04CMit  utco  rea  CtCNtcak 
iTaucTuai  *r4*cM|Mei  N4NckT.  NoT4Tie«i  iriTcMti 
Ter«.o«tc4k  •TtTcnt.  4Ne  r«4eMi*'T4Tioik  icxni*. 
41  aee  TM  at*,  m 

•iMnuan  sctutmi 

M*T«ai4kt 

iMraiaco  rMorocoMucToati     c>trin»ic  aMoro- 
cOMOucTna*  roa  THi  >.«  nicmn  »*ccTa*k  ateioa 

4M0  coNvcttMTio  eoMoa  rMoToeoNoKToat. 

••  Jl».       4 


Tx  rrricT  or 

rUNCTION. 
tM 


••IMVYI 


tix  Ta4«^4  ur«N  acM4k 
dlV«   !• 


aaTt  oretco  to  rHOa-aoeT  a^40iaTiON 

(••e  ««"!  4T  y4»ioti$  Tine*  «cro*c  or  i^ria 

iMlk4Tra4k   MirMnCTONTi    04T4    lNr'tC4TC   C4akT    tVM 

la  liDurTiOH  ea  re«n4TieN  or  tm*  TMrnioiNi  «ii«t4C- 
0"a  reiyxa4M  rntyt^  >rsTiN  Mi<t<^r 
a40ioirNiiTi«t> 

U  JIV.    I* 


raoouCTioN  iNalNitaiN*  ro»  a«H.e  eorco 
•(a»4Niu«  la  DiTcCTea  rrrc  laaee.     eariTak 
•aeaiN*.    iwTiRr4L  rv4cU4TieN.    •4atuii 
rkuflaior  Ta4Ns«i«sieN  «iNoa«  icxklN*. 
M  OIV.     • 


•iMTiuMu  aMOTieeMBueTwa 
ManaMiuH 

iwa4acs  rMOToceieucToasi    i«tbimSic  aM»To- 
coMCMCTnat  roa  tmi  >.»  NicaoN  ertcTaaL  adioN 
aw  coivcNUTie  MNoa  rMeTeeoHst«Toa«. 
M  OIV.    a 


•IMTHMBMTarilli 
TCSTt 

404»T«Tie4i  or  4  trcciak 
aM0Toea4NXTav. 

tti  dtv.    a 


ruaroM  tmmum  to 


•baaiMTn  autirict 
eoiMiiMiw  aaoatiiTitl 


M4Tt4i4k  r4h<i«TF<i  iNrkuCMeTMO  caur  a 
r4Tieui  kirt  in  r  1^.4*1 '.T.aouw  i.4mi><4ti«i 
ouaarcakT  arrr.  no.  i. 
«B  ■■•  aar  div.  i« 


•UMTMMWl 

aaeteacTiw 


UM  or  k4ii*ni  4S  *  a40ioTa4ru  ta 
KrTM  CHiMieak  'trceeiMt. 

M  OIV.  *e 


•UMM 

iMTfimaiMTua 

4N4kTSii  or  TMI  Mft«Taie4L  "TTiet  roa  it, 
•rcaaTimi  or  ocvicts  u4In«  l4Sc*«. 
US  Jtv.     • 


■UMMCM  viHicut  i4t«0Maeti 
MMSHT  TMajtcTaalii 

ri4*teiktTT  nr  ai:ovtaT  or  ■racuaT/4TkM 
•ootna«  wmim  oaaiT  to  oceai4ic  rR4ai«NT4Tie 
rakkauT  om  k4No  MMit. 

<ilV.    It 


itmtaMtTacktc  ci 
MiraiuTtM 

TtcaiiOikrcTaiclTTi  ^aaTcakr  raoaatkt  atrT. 

NO.    it    raV4a4TTaM    4*0   IV4kU4T|PN   or    TMraMOtkCC- 
TRIC   H4T|R|4kSI    4    T>«a«OCkCeTK|r    H|«T|Mt    4MB 
VCNT|k4TtNI  UMITi    VtMMI    or    NlatT    OrTCROINaTIOH 

or  T»«a»ockrcTate  n4Ti>(i4ki. 

lU  JIV.    |T 


TUM 

TMt   rrrtrt   or   INOUCfO  mttoii*  OM  Ti«a«eweu- 
TION  iNO  r4aoTorM.NO«4aT  ru4«TioN. 
•M  Jiv.   I* 


»|l 

TUMCL  eiaHi 

K4  aaTca  eaTTcav  p^%  TUMHit  Oiooi  coNvcaTca 
41  4  rovca  Munri.     rL4t«IM  ■r4CeM. 

TM  dtv.       • 


lMMI(«TI*N 

rikaMMTt 

luartct  teNir4TieN  jr  kiTMiuv  rkuOaix  4N0 

TM4kklir>   ON  MOT   TUNUTCNt    aMUlll"*.    4«  •k4Tt> 

MM  iuwaeit  Mat  iTueiio  u«ims  NekrCuk4«  afaa 

TtCMMIOUCt. 

tia  dtv.  «• 


ceNraok  trtTcN  tiit  r*ocuiMi«. 

0  Jtv.    It 


•(.MMCMIM   tlTII 

CMCMuT  aaeeteuKi 

tin  4ccrrT4«cc  4Ne  cauinvNT  etvCuouT 
raoffOi^tt  mi  viNvTinaN  NiMIk'. 
•»  dtv.  It 


TIM 

tTacriM  r4ULT  r«ea«aikiTiis  in  avui 
tnctnrNf. 

•M  dtv.   It 


•CIIIMlaHl4 
■4«l 

coH*uT4Tte4i  er  *4e4«  icho  Pwm  mttfrm 


M-7 


WMlCiCt. 


•to. 


^B  »m  wMMTTw  liases  »«  uMO  *• 

kimttM  ST  MTx  I   MD  *  (MO  »^MC«CIC« 
am  4T  •««•  Ll««t.*  1^  TO  t  u. 


•KirartM 

■tMtaei  iM«sTiteTiM  oiau*i0  tMiM  ci- 

nWIM   Tl«   UHML   MMt   W   tM|   ajICTMa«MITIC 

limi»ii  •nafMLT  >tj— til  atT.  i«.  i. 


NMttTtM 

«MVaC>   t«Hlf*T|fa  t0  blTttll^  *uMl<)C  «w 
TKUIir   «M  HOT   1W«tTci)>    MClittWf    *<*  '\Jktt- 

mm  mmrttu  «•«  tiuaiis  imim*  nowCul**  •»« 
KCMnauct* 


IftilUTtW 

Trtniir  «i  HOT  TuawTcHa  aMctniM.  <<*  auiTi* 
MM  auvtct*  (■•(  true  ICO  imih*  aokrct/bM  arMi 


>w**te*-ei«nic*k  »Tweic»  w  **«  mIcmmmm. 
4i».    • 


IIMMIII 


tun 

ic  nuiMsar 

tUrvMNICt  rr»VrM  OIVISIOhi    *r<Ct   ■*IMTtl». 

MuiT*  ettMWHec  »<wctnixM.    CkrcwMic  ««• 


BCMLOMVMT  w  tiacraiNMNT  ro4Tii«  neMiwc 

CONtTHurTIOH   10   Hl«W   ••ceo   e»n|**   MO  LItHT 

tat«Kc.    M«>»  aeCMMi4«  htm  tm  or*«H4TiOM  o» 
Mknt. 

IM  i>l«<   I* 


■!.•«•  ci*«ui.*Tioii  I*  iiMwm  ouMiat  *u. 


Mkkiu"*  MaaTvakT  fmotmu  a*^*  ■«.  l« 


•  mics  ar  riTawign*  am  "aM  •<  • 
wfi  <w.ociyT  crmuMta  mcm  tMiCM  >m«»MT«— 
Ttt  TM  WMMOuriatkiTT  0*  TMit  PaactM  »«b 
Maiai  ta  *M»v«  TM  lae  *•  av  obk  iap«  »r  .oa« 

IMOC*  MM)   T|-««-*V<    41*1    tMO   4IC   >e*    tT4liajI«* 

(THL. 

^MM  IM  0I««  M 


Manama 

Mc»4a«Tt0M  4MB  c«*bU*T|oa  0*  Hiaii-'uairr 
acavixiuai  MMartatT  >ioo*»«»  ar*T.  ae.  i. 

>>IV«    IT 


BIWL  WMMCM 

T««««k*TiOM  w  voaciOM  •ciC4*eHi  ocvci.a'MCiiT 
M«  vaitcarT  •T4T|  or  hcoiCm.  (ctcacc  im  MwtAnr. 
olv.   1* 


mcic  acM«acM 
Muntrav 

Tt«  4**i.iC4Tt«a  or  vMioua  g^uaa  m«  tw  w« 

or  MCOTMTict  TO  NUM*  •iaatV4i   iriTi«ki4k  eiu.t 
4>c  OTMca  c«aarTl»(  TtutJC  a.r«c«Ts  m<m 

DCaT4C   VUkT. 

«»i4aa  •«•  >>t«>  la 


vtait.  Mrark  aimcutco  iitm  »»cCTiam 
MMTiTt*  w  «•*•  viaua  naaul  '^a.nM  rrcrta 
Tia«». 
jo*.  •* 


uancAHTt 

oar  icLr>u«rie4Tia.  iMrc«i4L«  rr^oa^MCC 
l«  nTa>i«i.T  ta*  rai«i,^c  tHvi*o«nciiT  or  4 
•faM.4Tea. 

IIT  Jt««   !• 


CnomM*  ta  TW  iMTtoriatk  rt.'<a4  or  aMouw 
•awtaan.*  Sual**  r«aio»t  or  HiaruMTleH. 
Jl«>  I* 


■MaicaMTs 
tfta  ml— aiiwL  t^mtntm 

oar  «ci^>cua*ie4T|ik4  ««rcai4L*  rtarwa^oa 
IB  crTari«i.T  \.lf-'1t»>At  im\w<m€nl  or  t 
laacs  ttakkAToa. 
!••«••  ItT  >iU'    I* 


«TMB  trtriat 
L«TiflM  cMaiMa«rioas  ror  Ntiaa  or  acik- 

TIW    |MCC>*4«TM   TfLCVKiaa   kll»< 


riCi."  ar  4  otvokf  4<««C  4«  lavwiTc  co^ 
auaavm  r\^m..  r«eiT*Tie«  »m  ••otmatim  or  ti« 
TMatt-«ii«fe*iaa4c  iLcetaoMMWTfC  rttco  ««■  4* 
iwiaiT*  CO— uaiT«o  rk4ac« 
laa  Jt«.  ts 


I 

MMOUCTIOM  (M«INn*|a«  MIAII^C* 
LOT   POOta   T«A>«IITO«. 

-aaa  Ma  ai«<    • 


■vcMBiwTioM  roa  •«•»•  »m  taiaaa  Ta4Hai*- 
TMNi  PM*K  II  riH4c  («ai<«C«IM  acFTi  actiaa 
tm  rt^iCATiaa  ar  Mti^vauJM  TaMMliToa  raa> 
oucTiaa  WMiwt. 
(■■aaa  aas  •>!«•    • 


atu-iMtia  aa«u 

HvcLorHcar  «r  anxiacTia  <•«•  M«na,i«rTca 
MMCa  evvicrsi  imTcbi*  tccmiicm  acrf.  m.  i. 


amuka 

■nklMMMIU 

TMit  MariLATfoa.  r«iai.iiMce  •»  one.  tt  n« 
atauLT  or  *  ackrcM  ar  tmc  coLkcrriOM  or  nw  arrict 
or  nCNMiCM.  icrviei*  iotsi.     tx  «r*«CH  aa*  rt»- 
leaiM  wr  or*  IM  acir***!  re  4  •caurST  ^  aac. 


•natau 

aaoUTiaa 


tMtaact  aiaLtaaMrM*  ar  aaeuTiaa 
oa  i>tTni«ba< 

di«.  aa 


*Tiai«ba 

MLIaStLITV 

*  au*aW»kT  "craaT  lacuniaoi    t»«  tcstiim  or 
inaaiLif  I'll  Hxrrai  tmc  ocsiaa*  r«N»TwcTieM. 
tm  n«Tiaa  ar  4  TMcaMCkCCTate  watImo  tm 
MaTiLATiaa  laiiTt  «TMMa  roa  arugaiMa  Ti«aM»- 
ciietaie  raarcaTicsi  mb  «4*ub«i«mt(  or  tmt 
tmaan.  eaanucTtviTv  or  euat.MTC.T  m«  euai. 
0lv.  *• 


iTnuca 
run 

ec««.0MD«  or  MiuiacTt*  M^  waaiu.i)«Tc« 
orvtcc»«  fMTcna  TteMiic4i  acrT.  mo.  i. 
si>  Ji*.  a* 


itac  «x*n 

nucTU«  CMaaacTcauTies  ar  *u«iiiMi  mjutn 
acme  riTM  kiaute  fiae  4M>taaa. 
a»i«aa  aaa  oi¥.  it 


ocbATCO  nucTvait  or  4i,v«<iiM<  *i.i.eT»  toa*  to 
M«  ivn  To*  4T  4i<alCMt  TtarcaaTuaa  |«  n« 
racKw  m  4  LtauiB  tiae  4w«La4w. 
■a  oiv.  iT 


'Ik,  riuM 

,T 


wur-au«iiiM  cucTaacirkoaivc  Qc«ie<si 
awauBT  acrr.  0m  rM4*c  1. 

aiv.  a> 


>TI« 

»ac»4a4rt0H  of 
iBicairtueTaa*. 
»i«aa  aar 


tc 


ai«>  M 


I  a 

ntmiu.  or  ncTit.>T»«a«Mic  tr4kiHa  Tcetaiiauia 
C4Tacoau«t  «Miirrr  ar  MiaetMCa. 
(•-aaa  via  jiv.  t* 


iCM.  aatxi 


MtDanacM  a(Hr«4Ti9N  roa  hicm  4t.T|Ttuc  a4i.- 
koeaa  txetir*  aoroMrpaijc  *no  (o^iwn  Ktfi'*^ 
MTDTiot  crnraca.    ■eoct.  11  mtmawm  tt>tt*ftm. 
•la  ji«.    I 


IIC4L  laaraiavaTt 
eM.na«Tiaa 

e4i.i*a4Tioa  «r  »iHO-Tt«wu.  |M«TBi^itMT4Tiaa 
roa  aer«CT  aciataCM  ao«i  4T  aMtn  tt>mt  aittlkt 


Jl«.    M 


a4oieaaM0U 

4  HtTMOB  roM  raevioiM*  aoat  i^TAit^t  clcc* 
Taic4«.  acraACTin  t«9C4  rasrita*  raen  aMneaaaBC 

D4T4. 

M  Jiv*    a 


aar 


4a   4H4I.T*lt   «r    4l.«4bl    ■«T4CS   TO   PCT(«Htt« 

TM(  octT  «v«T(H  roa  4  ckoaco  cklc  ■4«atT««vo 


ji«< 


Tt«aaT*  "Caiani  iMaT4iX4TiOM>  4nt>  weccktruk 
arcMTtMi  ar  4  »»wai«4i-cm.'  c'Oc  •4a*««  i«4«.* 
OMiiotarcTiWMo  auaioiUM-varea  m4«ncto<wtc*  re* 


caiaMW  4W  roHTaoc  iT«Tcaa  4H4t.T>l».    4a- 
tTBaCT  MOMt*  ar  ruKTIOBM.  acorcl.      STtTtn 

v4ai4aLr*>  aa*t.<  4ae  laeiaccT  ■r\.4TiOMMirf. 
tvsTDi  aaMiTivtrr  ««MkTti>.    cstcm  comtbol 


l»tVa   la 


•Bica 


Ml 


»UTt«N 


TcaaobaaT 
oacc4ST|Ma 

r4T4  4ia  4M4ir»is  rja  thc  rarcc4iTi.i«.  4T 
roBTVM^  4r«>i  or  •1B0«.  »euTMBt<Ttai.v  k'lartcc 

aiw*  ■tTm  nutTf  *ar4Tc«  th4N  >•  iNeTt  viaiNo 
Tw  momtms  (w  orccivca  TiWOuaii  •4ac>'a 

a  ju,    t 


eMCMic*c  cmanbc*  ar  mc4T  4ae  >*ai  rawTie 
av  mtt  urn  av  raB4Di4iioM. 
taa  31V.  i« 


It  eat 


dt«.    It 


aarariaM 

r4««»aT  aoTaTtea  N(4a  Tt«  Ta4Na«caa(  acatoa 
31 ».  M 


urr*i«NT4k  sTuoita  ON  raoreuMQ  HTroT>«««i4 
•TBcaaiMa  ti«  4eccrr4ak(  4MiM4t.  tuaviv4k  mtc. 
TMC  ravwaiBLC  HrTaaoLic  »T4Tt  4r'oan(o  nr  vt% 
TCCMHiauCt  4W  TMC  raOTtcTivc  4rTioM  or  raaroi^« 
M*»«TI«Bal4  4«4IM*T  t«C«   KVCac  OmyMl 

ecrai«4TieM. 

I  aia  atv.  la 


M-t 


atci 

ki«ca 

Mrr»ice-«MCMte4k  »T^ic»  oa  Tt«  ■tcaoteH4i, 
aiBeMuct.(arBOTctw  r4aTiet.ct. 
aaa  ji«.    • 


itcaeB4M  4m.irtfM 
aeta 

HiaM  rf^auiiarT  tuwm.  ocvici  tTveTi 
Tcc»«ir4t.  BOTr  •«•  •• 

•••  jiv.  ta 


4ta 


MicaTiaa  aTtTiaw 


acac4acM  oa  4ia.Te-4i«  aae  «>eua(wT«.4M 
■leaeaAM  raaa4«4Tiaa  »Me  T«4aa>i*stak  iMraa«4- 
Tiea  re*  rBroicTiM*  *C4ro«<4Mec  4i«  (4r4aik.i- 
Tica  ar  •a«.Ti.cM4M«ci.  ceMUMie4Tio«  s*»Tcaa. 
uti4«  4taaor««  44010  acL4»  «T4r<eM». 
M  jiv.     t 


■Miisaa 

Tc55t 


mc-MB 


•aicaaaaw  cautrwar 
ricta  TMcaar 

eoun.cB  MOM  TMCOBT  raa  4OV4NCCO  "  ••tcw*4«c 
ocviccti   iBTtaiM  acBT.  aa.  •. 
tie  ji».    a 


•atcaaaaw  aaciuAtaaa 


cacaai  irnL* 
cau4Tia«s  ar  ■T41c 

Bcr4»Tuar»  r«o"  loCm.  TMranerrH4Mlc  cjulLia- 
*lt^  IN  f»i«8iON  4«e  kaaoarriON  ar  rOhTrMuous 
cwaav  sT4Tr»i  i  -  «4oi4tivc  cai'iLi*aiu<ii  iMTcaia 
TcctaiiC4L  arrt. 

aiT  rfiv.  IS 


•aeuMiMurMic  uuiaacMT 


tTaw!Tua4«.  ortiaa  or  vicaiNa  reari  rmt 

KC4Naa44M4IC    VTMlCLt*. 

*•  itIV.      I 


tc 


ectiaa  4««  »4aaie4TieH  or  a*  ocma  T<iac  aa 
4  iMeaT  Niu.iMCTca  aavt  eaciu^Taa. 
M  ji».    a 


4T    BVITlal 


BCM>*CH   Ok    4|R-T»-4l«   4Me   *reuMe*T»-4lil 

MicaaB4va  raoaMuTiea  4ae  nuMavisstOk  i^otau- 
Tio*  ro4  raroicTiaa  rc^raiauiKt  4no  C4r4ait.i> 
Tin  or  «u.Ti.c>«NNCk  cew«Mic4Tioa  artrcaa, 
utiM  4iaaoai<  •*eie  acL4T  •T4TtoH». 
■a  ill*,    a 


iirkaaiaM 

•trcaMTiaa 

TBAMtMisaieM  BT  TMC  C4«TMi»  4THe«r»«<»c  or 

TMC4M41  tMi»*T  raoM  •IUCI.C4*  octmmttOm  4aovc 

»0-«B   4LTITU0C. 

TT  i)t«.    M 


DCiiaa 


tTaurTUM4«.  oraiaa  or  viiaiMa  rearf  rea 
oct4Moaa4M«fc  vTMieua. 

•a  at*.    I 


•aanartaaa  aiKaam 
4ta  BMiaac  Ci 


iir«.aiieaa 

KTCcTiea 

aeic  ocaaiTT  sTuetca  in  coi^cTiea  riTH 

MTCCTION  or   UM«««aeiMB   MueLC4*   CXTkOStONai 

riMM.  TVCMMlCak  acrr. 

T  jt».    I 


mmiaiiaiMitc  rttus 

iirtxaioM-iw^jcte  e<iMoucTtviTT  or  tmc  4|r 
•«4a  Tt«  aiwar  roiiiT  or  4  mucl(4«  c«*LeiiaM. 
"■ M  oi*.  to 


I  lltaiiL4Tt0MI 

aaan  ttmjo  atTMoo 

4iMt.TSis  or  4aaus  Odaa  ocaai«  bt  nwtc  c4at.o 
MTMaoai  riM4t  acrt. 

IM  01*.    10 


•MtiTvac 


■Cc»4Ni»t«  «<«i«aM|iu  rvea  Or  •4Tra  4«g  f4Tca 
»4raa  r««eMM  r«t4b«  M4l>i  crrrcrivc  a^iiruac 
•4aeicai  roe  riac  eeaT«OL  iN«Ta<«CMT*. 
~a»  ill*.  II 


e««.4a  sraucTuv 
iweaMT.aa  acTatt*«k 

»*a»««T  or  J  4rrB04cHcS  uHo  roa  C<*miC4(. 
JI?*'^'**  •r4ae«iM*i  iu»ctT,  MeT4Tiea  sr»Tc<«> 
Tertt.eaie4(.  iTtTtH*.  4^0  r««anrvT4Tieh  ««««•«•. 
1  Tia  If*.  H 


•vai  «cuiLa  Its 
viaaaTiaa 


araati 


viaatTitM  suawcT  acroBTa  on  u.  ». 
cew4T  vcuTLs  taaucs  ouaiaa  i**a. 
IM  dtv.  11 


aviaariaM 
atamaaawuM 

4aST«4eT   BIBLI 

auieaar*  ststcb*. 


ar  aaviaaTtaa  4*0 
ji».  le 


cauaTiaMS 

rii«Tc>cr  4NP  UMieiMMcu  TMt'<acnt  roa  tmc 
"•utbom  TB4al»o»T  latMriON. 
ta>  Jt«.  i> 


cirtMiaMa 
waT  Taaavta 

«40i«Ti»»  (NraBT  r««Marca  rara  auCU4a 

0CTeN4TieM»  4aO«C    eO-H*   4LTtTuo». 

M  dt».  ae 


cmMIBM 

•iMUTiaa 

UK  nr  k4ii4ei  41  4  a40ioTR4rca  ta  »e4Lti>> 
OCTTM  c««Hie4«.  rir\.eaijNt. 

la  ji*.  to 


•4RtietM 
■Lceraic  C4aui 

tAiar  tia<i4t.«  410  e«a«ic«  Me'>A.4Tita  4aitiNa 
la  (urTaic4«.  C4aLis  BKRiaa  ia«ci.C4R  ru.i« 

"**-^l4Tioa. 

all  ji*.    T 


ceHB4Me  4«o  '■oMTMOk  triTCMt  •«4t.Tat».    aa> 
ITB4CT  >oac«.f  or  ruNCTie«4k  aLe>-K«.    ariTtn 
*4Ri4akrs.  ae4i.»  4ie  laeiaccT  ■'L4TieMMir(. 

iVtTCN   Mtt»ITt*TTT    4«Ak.Tait.      (vaTt«   COMTaOL 

aeon.*. 

HI  JIV.    IB 


trrtUL  ceariMB 
MUM  ecixi 

orTir4k  ee4TiHa»  re*  s0k4R  eru.si  tm;  um  ar 
ceMCMT44TieM  4i«  ritTcaiita  iH*«evc«  coaT  aae 
ariBHT  «r  ML4*  rear*  trtTcas  w  iMcac4«|ii«  T»« 
reaca  ••«  cru.. 


a«rTie4t  rtLTCM 
■rcerawi  4«4bnm 

■IMiRCM    llav«iTia4TieN   dlBtcTce   Te«44')  C«- 

TtwiHa  Ti«  uacruk  'aaac  or  tmi  ck(eTaoM4taCTiC 
•rccTBi^i  au4«Tmi.«  rajaacaa  ac*T.  no.  i. 
lis  01*.    a 


•STTicat.  aaaaMitta 
•oaLvtia 

eirra4eTioti  •4TTcaM  4M^rsia  or  4  atriMiauLM 
4nBTuac  IB  Tmc  racacMcc  or  4ac*R4TiaM.  tmc 
DirrR4CTiOM  r4TT(R«  im  thc  rBca'Ncc  or  ^laakt 
TMiROiieaoca  4ac4a4TioM4.  thc  cr«ccT  or  >aiH4aT 
4fTiaMaTiin, 

MS  01*.  M 


asmcu.  T4a«T  HSisaaTsas 
rtBBtas 


«w<rtc«a  BaaTietis 
ntiawuiaaiitca 

ecr44Tuara  raoa  loc*l  THcaM0PTM4"le  couilib- 
an»i  i«  cMiasioM  4K>  4*»aame«  bt  rONriNuous 
masT  «T4Tr»i  I  -  a*oi4Ti*c  ca»ii.i<>aiu«i  iMTc«tH 
TCC«aiic4k  acrr. 

aiT  ji*.  ts 


tiaaawitca 

aiSLieaa4rM»  4M0  4a*T«4CT»  or  Ta4<iak4TioN*  or 

raaciBM  ac*f4ae»«  om  •o.t«  acwaiTioN.  <«uci.(4« 

sOLaa  ti^aST.  THcaaecudlc  (acaiT. 
rtCMCk»cTBic  rracRi.  4uc«.C4a  r^eruLltaa. 

*"  01*.      T 


a4iKvs4a  aeace  aLaMTS 
.wacaMuuw  anacrwau 

I uTn.t«4TlOM  nr  NuCk4L4«  rona  ri.4MT|  i« 

Maaaaamaa  imtau^tijms. 
t—  aaa  111  ji*.  u 


4uTeM4Tie  orrie4t.  Kaaac  ri««rai  ststcm  tea* 
aihiHa  tN  4UT0M4TIC  »4»if*(  orT<e44.  ocTrcToa. 
*4NacrmoCR  aw  momiiw  mvicc  rta  e4a*(t  raoM 

0  TO  4an«;T  10  ht. 

rs  III*,    a 


STMitcata  lovaiiravi 

aiM4aCM  OH  ■CHiiNiuaiObC  oc*l*aTl«cs.    esa- 

aCL4T|0M   or    •T»Tcn4T|C    trauCTuBtL   V4R|4T|0MS  alTM 

rHTSieat.  4Me  cL»eTaie4«.  mo*c»ttu. 
IM  ji*.    a 


IC  Ci 
TUTItCS 

viscnCLAtTic  raoatarics  or  4  tiaru  easaNic 
OLAUi  «MC4»  coxpkiixct  90  4  ii.p|i«N*iOM4(,  ataas 
rea»iM*  aiaisT4Nrt.  *4L(>.  at  4  ruMCTle*  or  tii« 
4N0  TtaacaaTuac. 

IM  jiv.  la 


Kiean.  tLLtftt 

MOT   BR.BS 

iroT  Wi.r  iT4(M*T4ti     CkC4Mt>^  rBOcouac*. 
sroT  acLOlaa  r4>4MCTCR  auavcT  e«T4.  4*0  S4T4  imi. 
C4TIMS  iTacMTMrMiaa  aciukTiaa  »aoM  too  tvm  4ho 
4Bii«  4ac  ratM*nce  aifM  acanc  to  o.ot"  ik.  4«o 
e.eae  ?•«.  tmic*  NatTiu.eT  a.ti«  nic«C4.  4«ic 

4lLeT, 

M  JI*.    it 


•aiCBCL  au.aTS 


•4ucLC4a  aaa^A^iaa 
•laciaaaaiatica 

I     eiakioaa4rMT  oh  eMCHic4<.  4nd  MiicLt4M  raorck- 
I  Ltuf  N4Tcai4k*.     iNckUJCt  r(at»«««M.  iwTiai4k 
l)C4klNa  tiTM  cHrHtC4L  *«o  auckcia  ra«*«LL4HT 

TR4kak4T|0H   LITrtUTtMC. 

M  Jl*.    10 


MUekCM  ac4eTsas 

TtlTS 


rusinM  BUTT  ivke  sT^caarMa  or  M4fTckkeT 
a-an. 

IM  ill*.    |T 


•atTaaaca  eaweuMD* 
■nritvats  le^atiTavi 

tkCCT«ec>«H|r4L    trikllCl    IH   T>4    trMTMCSIt   or 

a-r  ceH>ouM<a.    tiKciiMeo  or  0a'4i«iMa  ankr  n 
4»e  r  04  Ml  M.  tHO  r     im  4«mtmxu«  xvoM'^ruioaic 
4CI0  aoiuTieMa. 

IS  Jl*.     * 


— cikc  laacaTs 

W4T  Ta4Mam 

•«4T  Ta4Marar  R4T(  .tuot  or  t^  ti^hmt 
or  Mkt"  aecMT  aOToa  ^eiZkCS. 
aM  JI*.  IT 


(TRueTVB4k  BTMavioa  or  »M4r  t/104  rc»ct»). 
'  lis  JI*.  to 


•MtBC  CATmSMI 
IT4I. 


4kK4kl>K-C4aTM   IVT4(.   OKISCS    (S   TtAaHlOMIC 

c4TMoec«. 

M  Jl*.     I 


ateisnu 
Haceaca  eoaaeuHM 

Hi*M-c««»aT  "(iDiUMSi  duaarrRkT  TicMMie4k 
*o  aaa  sm  ji*.    a 


, STMcaieac  NurcCi  airn  siartc  ac»lBu4k  roactti 

n«aacTic4k  an^T. 

«M   IM  Jl*.  M 


rucL  ecLkS 

o»TarM  aeuacrs  roa  mck  etu»  <co"r>«««o 
•*a.  Liouio  04*.  CMCMic4t.  aci«a>Tea«i.    cucTae. 
eH(i>ie4(.  reaca  *aen  oitbcm  aeua^t. 

aiakiea44^<T. 

IM  Jl*.      T 


Mi«tcat 


tc  SaTa 


KCaNOl 


rMoc'Ouara  4>«  a4aai.i«a*  or  i«*i  ao>«  H4 
4Nea44^tc  atavfy. 

ITS  Jl*.      I 


tC4MeaB4»Mic  cautrHCMT 
eec4«  MTTea  aatvciM 

raee'ouact  4mi  »4Hrbi«a4  or  iobj  aea*  iC4 
icc4Nea44^tc  nave*. 

W  Jl*.     I 


w-t 


etaeutrs 
4eeusTie  tiwuncn 

a4ND>Mi  *iaa4T|oa  iTjoica  or  ooutlCo  sTimrTuar 
IM  CkCrTaeaic  cauinvar*. 

•la  Jl*.  M 


•MBTiak  atrPtatMTiak  catMTioM 
ruite  HccNaMtes 

*i^r**aHtc  rioa  asojT  a*i4C4.*  sraNiTaicaL 
oirruK*!. 

all  jt«.    a 


IFVteTf  0*    ttTVtTiaaAl.   MD   DttMSlTIOMl. 

fWMMMCt  mint  MM40C0  MUtTT  T«  raccmTt 
CMCvnML  MnritCT  Ma  i<i  ewttsmcvi  re 


tCUCTIM  Ma  cmtcmim 
al».  n 


mitnmjt 


M. 

•1«  dlv*  I* 


MWIMJ 
H  CMIM  lOM  IN  MSMVie*. 


MVtK* 

ITATK   «■■ 

*   $TUOT   »    T>«    Tt«MM*i,   U.leT«irif*TI«N 

or  a  Mt^MLiO  rrtTtfl  *<•  WnovM.  or  it.«e- 

TMOM  »■««  M   IWiaS  MS  •*  CH*MKe  MLte 
MUTICLr*. 

ai«<  >T 


Mvttca 

IMIUTttM 

KMtMCM  OM  aAllCFlCu  MMmia-IC*  *m 
Kik*MSfVttfMiet< 

•M  aw.    • 


■MKTie 

Miae«*TI»lLirT   l«  MaiCONOUC^OH*!   ritM,  mcpt. 
HMWTie    HIICIlT   ■   W  Pk4*n4    eeM<t»TI««  IW  HOkt* 

*••  CLCCtasM  •ntMTtd  av  i.i«mt  ■itmin  4  ral»> 
oaiCM.  *f»ifOwueTo«  e«»iT4».  i«>c*Ke  11  4 
trie  riru. 

■>!«•  M 


tI^*|)«MT44.   »Tt«T   g»    MK*   •4VCS   MnOUCtO 

IN   4   T.TUH   4I«   TMtaMTietk   tTt^T   OT   ILtCWMM* 
lOa  l)(4rTI0H   MTt*. 


mm  MVLirims 

TIUMI*T«n 

c  •4Me  4>«  >  •«■«  'JM«  tci«*4Te»>  uivm 

TIUMI»T«*  t>CI^<l(   4N0    *   CtKtMD   r-tlH   OT   W* 

aui««T  ■ukTiPt.i'as. 

M  Jiv.     • 


t«ltM«MT 

•lakiowAMttu 

•  II«.tOWl4FV<«    4MO   4t*T«4CTI   0*    TII4llfL«Tle«S  0* 
rOMItN    ■CM4I)CM   0«  »0«C*   MWKTIONi    IVJCkt** 

IT  <>i««    r 


tea 

■laatu  ui 


•uia 


LAWMCH  CaNTIW\    »T«Ua    T(ST   P»KUMl4t. 

iM  ai».  ti 


ita 


MOM  in 

CUrTM.|Mna>t«t>«(  UMk.  r*tTS  OM  »Mca 

I*  41*.     • 


«MjkaTietTT 


TMIOBV  Lt"I*tD    IM   4«»LlC4TIM   T'   MTUltLt   ««•( 

DMMMiT  e<k>»iw>  nteM*«lv«  I*  PiasTiC  a«*aw>4Ti<« 
TM  •>!«•  a* 


lU 

nan 

tLCeT«0-IMn"Mat«CC  •CMC*4Tt4M  4M0  Mact^TU 
alklTT.    MTM  ■4'>|4Tt3   *M0  CO>«urr|0   »    «    MV   K 

JU.      T 


aCnWItMTIOn  0»   TNt   Ml4T   •*   Pea**TIO<l 

Ma»  rm  ii.n«Hn  or  »i«««Moaie  o«ieC  ti  4 
•  MM  eaM»ti«n«i  •«•▼  or  cai^waTTMi  v 
kUcin-^«Mte  otaTituo  rH»aw«a»wa. 


CTiwrr 


«L4Tiak  acTwua  »HUToeO««MtrtV|T»  aNO 

owtaoartioM  KTHiTiea  »o«  traa^ie  oaiac 

carant,!. 

M-wa  iM  Mv.  ta 


iMjfnatwi 


tncM 
«t«T  HiaM  racauncT 

■r  — c4i»t.irtta  4«  co«>t"vc*  re*  t^st  4no 

la  di«.    • 


Miaii  ni»t— Ttfit  BCaTMcTin  naTia*  ar 
rtunMiu»^«Lix  e4ra«jL(»  rw  T<«w(««jie- 
me  C0N«tirTt«*i  R4ei4rtsN  04H4«ci 

VWkWIUaikm. 

!•••«  laa  •>!«•  ao 


*ic< 


»Ma  jiffCTiaa  ronmriaa  ncMiiaucai  «i4«nakT 
ncMnc4c  riiaaraa  ac^.  «o.  ti    iiraa4«iaa  t« 
■mcn«rr  «»  aT*n.«r-T>«-4«T  »-«  *ucTiaai 
»MimMt.T4i(  u»Mv  cOMiarcat  •*  >««  iirc4MT4> 
Tiaa  wtu  lom>ii«  raaaieaTio*  eaara. 
la  <)i«.    t 


paecreuara  4*«  aaiVktnaa  ar  laaa  aea*  u» 
aM4«ev4^tc  iuanv. 

aiv.    a 


kiTKai.  acicaet 


auin 
raaa 

4  auaaniikT  ■trcBT  imcu«ii«i     TMt  nsTina  ar 
n«aMerLtCT>ic  tcLsrai  tmc  Mit««>  rO>»TiiueTiOM. 
4i«  n»TlNa  or  >  TNcaaoCLtcrair  MtaTlaa  4i« 
«ciiTtk4TiNt  uktTi   MTTMoes  ro*  ^4»ual*M  Tt«a«o- 
CLtCTatr  rax^aTini  4«  <<C4aua*M(HTa  gr  t«« 
Ti«M4(.  eewwcTtviTr  or  cuaa.nn.T  4*o  nas. 
M  laa  Ma  ai».  i« 


ttfmtur  or  a  auaiu^  4«riek«  •mIC"  arracas 
vaaioua  iHaTirvTiOMt  4r«o  oa«aa>ir4Tiitaa  'a*  tmci 
ao<<au.ra  •rOLO  aaa  ao«.ici(t.> 

•>T  91*.   M 


IK  ntnaiatj 
liaTiaa 

MMtaTiaaTtaM  ar  larainaic  •raiiaHlun  aivTO- 
cawucTsaa  aCTiwans  bith  laruitTiit  auCM  4a 
caaoLT  ••  aau. 
a>  aaa  aaa  •!«•    a 


kn«nu«  ruMTKa 


t«4T  ea^acirr  or  eaTSTau.tMc  rab*«iiii  ar 
koa  nitaaTuMi. 

■a  ji»<  !• 


MtC 

tnuaanaMna 

aianaamriiT  ax  au<)Mtaiaa««rt  conriLta 
ar  m. 

oi*.  la 


»«aT  caracirr  or  eararau.iMi  *akt««vi*  at 
kOa  nnrtaaTuaa** 
aa  aaa  laa  ji«.  i* 


akvaanaca 
auL  vaBtaatU 

caMTuna  routini  ro*  riiaiNa  aovra  or 

tak». 

•M  JW.    I* 


en.tiaateak  aaana 

t««  ncraictkrt  or  SrNaxie  »racM«TM  ar  crk- 
i(«aica(.  rarasur*  waaakt  on  aaxMaraicak 
raaaniTvas. 

*U  M1%  M 


aTTiTueia 


act,aT|OMiMir<i  anOMa  eoMCtrtuak  $T*ui.r>«t« 
l(i«iaaw«MTak  coVkfitrr.  aio  antavieaak 
cearu.trri  na^  o*  tmc  •w«er«'aT(MCa»  v 
acaaaav  acraivaTieo  x>lat  aa*  •raurTuaak 
aaakrait  ror  tTueitt  0*  a<ui>«a<NlM« 
taa  jt«.  ta 


ilklTV 

MDa 

aauHna  rea  otaT*iaurie<a  air*'  aOMaTdNC 
Maiaao  aan. 
a»>aaa  v*s  jiv.  la 

■MaaMBiiMa  icaiMntaai 
•lattat.  eanrunaa 

eiatrak  eoMrvna  eaj*  acacai-iaa  Tm 
naraaMMtt  or  TMcaaie^ie  oiom*.  a«4k.TTicak 
Mn«eai  a^u»v>  hctmod*  iMaiMr'alna  n*r 
i«T>«0<  ri»iia»»iMkaaiCak  •WTmoo.     rnaraao 
klaTiMa. 

aaa  at«>    a 


tmumjuyH  vatcT 
atauaaaaMita 

aiaktaaaawrT  aMo  aaataacra  ar  raaaaktriaM  ar 
raafiaa  autMCf  aa  *a«(«  a(WiaTi«N«  KMCLiaa 
roaca.  aai«a  tapfWT.  T.«aMacLCenic  iimit. 
rttzeck'cntc  rnatai.  4wak«aa  ••erukaia<i. 
rr  jiv.    t 


•laniauTiaH 

Mwevaatt  M*e  Ta  kaaian  tmi  re^uunaN  or 

LIMCaLO.  waaaara  To  rakkOuT  li^kTiaa. 

a»-aaa  aaa  aiv.  la 


iiTiaMiM  atvtcta  laaCMiMWi 


aaaaamina  leaarunaai 
MT««MaTic«k  atMcvaia 

a*  aiakTTicat  aakitTiei  re  r^  aauMc  raca- 
auac  rt'kO  •ciuitiik  not  a  rva**  tan  incincki 
OM  a  CTt.l>«ira  a>«  concixraie  Cv  lNO>lca«.  tCCTlON 
It  aaccNTtn.     ranruTariO'tak  Tfiaiiauca  a«( 

•a  Ji«.  aa 


■MWi  inariMi 
a«a«aMit«i  • 

eaNT*aL  or  nran  4*0  nrcM  or  4  ifniMNnaaiMa 
IM  auuLaa  aana«  M»<n  i«vcaTu>Tip  av  oaTtc- 
MTIcak  Moork*  ti«  coMTUTta  aaoMuivlMa. 
*a  jtt.  » 


ec«ckan»irT  aw  Tcariaa  9f  rroaaaWiiNa 
sraTiM  raa  ••■••icau.T  eo<iTaou.»o  n.»i*  rvrfii 
or  iHira  raart. 

aTT  .>i«.  11 


navsica 

TiaM 

aurPkiHaMTaav  atrgari  airwaa*  ar  aw*« 

aCTtVITtCt. 

«s>  JIV.  aa 


nvmaaic 

IWi*CCTi.T>«<raTU  uatiM-varea  T*«<niaMie 
cOHvuTva  atTM  <Taiia.i»s  irtCk  'Okkrcro*  u«  a 

TMaaiun-TVMaanx  fMirnai  roaaa  ouTwn  •<• 
CMiaaiaN  c«ekt««  HiaaMtMCMTa. 
Ill  jiy.    T 


Ml- 10 


aaaaaiMiHa  leanrunaai 
aaTi«HaTiea 

co>wuna  Re«T|M(  ro«  ri>«iM«  aeora  d* 
rokVNOMfaka. 
a»i«aa  aaa  .>i«.  la 


aaaaaaniMa  leaiMmaai 
raaiTianiNa  ocvtec*  iMaCHiavm 

etvtLorwuT  4M0  n»ri«a  or  raoaaaiM^ii^ 
iTsnM  roa  NUHtaieakkT  eo^TMOLc'o  n.***.  eurria 
or  iMtra  raara. 

tTT  JtV.    M 


MTi««4TtcaL  «Mir  LurriNai  riMak  atrr.,  vok. 
awwaavi  roM«a.<rio«  'o*  MaTMCMTicakkT  raiaiNS 
cuavct  aw  auaraeca. 

IT*  JiV.    fl 


xarwHaiiCak  sxir  LjrTfiaa.  rtar  1  .  TMCoari 
riMak  aarr.  vol.  ii  TMcoav  or  L'lcaa  aMeaa*o. 
NiMa  roa  iMvai^ak  es^rax  or  e>'TT»i»a  riacxta 
roa  iNi>  iTrucTiaUk  C04ro«MTa. 
»aT  jiv.  II 


raTWMaTiCak  iMir  kjrTiMai  a>Hak  acTT.i 
raat  a  .  orraaTTna  MMuai.   (arr(M>ii(t  0  TMMuax 
■  II  kiaaaa  •«06a4H«|i)«  atriicMN«iN«  a  Mtri«. 
naTlcak  iCTHao  oa  aaiaiit*  oa  koaTiNS  Sxirt. 

M  aaa  Tia  at*.  «i 


i^Twnalicak  OHir  Ljrriniai  aiMak  acrr.i 
raar  1  .  TMroa*.  axe  a»aT  «  -  a*t*aT|i«  xaNuak 
alTv  aracwfua  a  TxiouaM  ci  kt'Caa  r«oaaa«H|Na 
airaiMNTiMa  a  •^Ttcnarieai.  hcthoo  or  raiaiMa 
iMira<  uuu.«. 

tia  jt».  ii 


iMa  leaHM/naai 
aMir  aTRucTMak  caaraNwTS 

•aeaaaHMTN*  trlTra  roa  MumatcakkT  iO>t- 
TROkuo  rLa>«  cuTTiN*  dr  iMirs  aaarai  o*caa> 

TINO  HawMk. 

JtV.    *l 


aaaMMiHa  kawautata 

■*T««llaTICak  koaic 

kit*  i.»  raoMaaMt«K>»  waMua^  rea  rae««a 
MiNa  Laiaukaci. 

isa  jiv.  M 


uMinwatTua 

MMMaRv  or  a  auttl44  aariCki  aMir"  arracKS 
vaateua  inaTiTuTiMs  a^tO  oaaahtratinNt  *oa  TMtia 
SA-Cauao  'fOkO  aaa  rokictct.- 
aJT  3K.  la 


iTIOM 

Hieaaaa«c  aauinwrr 

eeup<.io  Moet  T>ite«T  aga  ao«a>%u  a  nieaaaaiK 
orviccii  iMnai"  atn.  no.  a. 
iia  ji».    a 


aaaarikkaMTa 


iariTf  ortiaM  eairtata  raa  nfm  rNwaT 
raorcki.»MT  ■aM/*acTMi«a  am  artaaar  raeikiTiia, 
~    oar  JIV.  ta 


aaaarautat  ina«ti«i 
ea«tT4TiaM 

aceuaric  STunr  or  aaacM*  wirao  aiaacia  IM 
aoireaav  kanas  aMo  radrckkca  »»Kt%. 

tt»  JIV.    TI 


•raerckkiat  laaaiwi 
ta 


kONaiTvctNai.  akaoc-racoucMCT  react  iioucco  av 
a  Maaii#  rMrtkLca  om  4  rnokaTt  iTMraoft. 
laa  ai««  at 


•avtac  naoukaTiaN 
ea«Taok  avaniia 

raoraouar  ro*  otiia^  or  a  coMTaotktM  ro  orii' 
"IW  rukU  aloTM  MoaukaTtO  eOwraOk  aT»r»<t. 
^  oTa  aiK.    a 


pTt) 


mo.nat 


in 

naT  HiT«Moa 

luajrcTivt  TrsTiMa  aao  <iuak|TT  tvac^ariOMi 
atkariMilMira  ai«Na  U«»oar  oirvtacXt  rttTS. 
»n  oiv.  TO 


a  itaTMLi 


iwaan  c 
'     aiNfti 


na.TtruKa«si.  aNTrnHa  aaouTirtN  raTTtan 
HCasuaiMa  atxM.     lNST«UMCnTaT|nN. 
au  div.    a 


CaraciTaaa 
eararaka 

iMf  waaTi  carOTak  jmitsi  roanak  airr.  no.  »i 

•TM  OVCaTOMT  UNIT!  I|»J  alO  ITa  MCI  iMTLOTIMa 

oirrcacNT  tkCcraeoc  lutt. 

JIV.    a 


uatHa 
caeiTaTiaa 

a  HaacH  ran  HoaT^acMaiTiico  ku«iMtaetNec  or 
aaac  (aaiH  loM  in  saa^avaoa. 
aTl  ji»,  t* 


aaaoaa  kcmo  aataa 


C0MruT4Tt0M  er  aaa*4  ccho  ra<M  atacaTay 
MHickca. 

aa  jiv.    a 


aaaetaTiaM  vrtcta 
liana 


aaouTlOM  irrccTt  li^onnaTioM  u»^m  xOMTHkr 
acctaainM  LitTi  raar  ii.  eoeaoi.-art  iNoCt. 
""    "    »iT  JIV.  ta 


•BUTiaa  itttaaM 

INBOKa 


aaoiaTloM  trrccTi  i«roaNaTie>-  ccnTch  tONTia.* 
acccatiM  kiSTi  raar  11.  cooaoi^an  Iwca. 
>|T  jt«.  ta 


•aucTiaM  irsvcMakaavi 
otTtaniHaTioM 

rrrt»'Ta  »»  »fT«tTia«aL  ai«  etarotlTia««. 
racToRi  OM  rut  aalnTr  to  rtaT  •  a«.t.  crrccTive 
"■"anaMet  anlrx  onM'aOCO  aaiL'Tr  T«  Txcaart 
coHCcrruak  comti  ict  aNi>  it  eoN«t«TtMCT.  to  eiiawat 
MT  aNO  aCHavf  racarmkT. 

*e-aaa  aaa  ju.  at 


•ataaaNtaa 
iiaiiaiTiaM 

atkaTioMaHiPf  aMoaa  co«cerTw<k  aTaucTia*. 
iNvtaoMiCNTiL  c-MTttairT.  ane  ^HavTOaak 
cenrkCifTTi  TUT  o«  thj  arraorataTtNCta  or 
aChloav  ocraivaTiok  ocalai  aae  «TaueTu«ak 
aNaiTtis  fo»  sTioui  e»  aaaiMiaaMiNar — 
aaa  jiv.  ta 


leiaTtaH  ivaaunaaattT  iTaTcaa 
a'lMTiikaTiflM  ceuMTtaa 

a  maTaakt  aan  i«Tta  roa  i^ituai* 
akrwa  axo  arTa  acTiviT*. 

aat  JIV.  ao 


leiaTioM  i«aauaai«NT  arartaa 
acmeoNnueToRt 

t«rr8|i«MTak  cakiaa«TiON  or  MnicONuucToa 

OCTCCToa    ruLtC-MCIlMT    rtC**ONW    TO   raOTOSSI 

tMcaav  taaoarrixN  rao"  a  »«oto«  as  a  ruNCTio*  or 

TMi  raTu  L(M«TM  or  Txt  aaoTOM  1-  Tmt  ac^siTivt 
vOkUHi  nr  a  MMtcoMoucrea  ocrte^oa. 

TTI  JIV.    to 


Mia  i«ni 
nan 

tktcTao.iMTtRrtaiHet  kCvCk  T**Tt  Oh  r<Mca 
»ur*vT  aaeur  oe.  k».  a*-ija«/a*>-a. 

aaa  JIV.    a 


auan.ita 


LauHTH  ceMraok  anTcN  ntT  raoeuMwt. 
lit  OIV.  la 


"Tar  vtwieua 
tkirTauiiiawtTic  aaaia 

cowiTaTiON  or  aaoaa  cexa  ram  aracnTar 

VCMICkff. 

aa  JIV,    a 


aatrucTaaa 

AMaknia 

aHakvtit  or  tmc  acoxCTRicak  PTTiet  rvt  sTaak« 
orcaaTioo  or  otviett  \t»iHt  t.Uf». 

■*  —   M>  >l».     i 


iia  Rccci«iaa 

^   "    eiRCutra 


ecvrLOTNPMT  or  TuMa^c  racaciccToai  oiiaaTcakv 
raoaacii  R(»t.  ~b.  a. 

•aa  JIV.    a 


■««eiaacTi«c  raktour 


aiatiaaaaMtits 

aiakioaaartat  4M0  4a*Ta4CTt  0*  rea«i«M  at. 
KaacH  mi  raoruiilON  Maaoaaac.  aocarT  eiiro««MT«i 
aNO  rao^kkiNTa.  jct  t<ai<«t.  wCLtaa  aiacaarT 
raerva.tteN.  tra>-c  'LiaMT.  auior'-  Nitaikta. 
to  JIV.  »T 


a#aoaT*«Tiea 
acMTiaTWT 

a  iTuOT  nr  iwnaecc^uaat.  cccaMTaiC  raoTauaivr 
jaa  ahaTiOM  atroaot. 

la  jiv.  la 


aau.at  caMMUMieaTitH  aranna 

tiaiLf  iiocaaNo  caawMieaTiaN  avartMa 

a  sTi«T  TO  o*naii|Mt  TH(  atL>T|vr  waiTa  or 
aiMak<-a|0taai«  TaaNaxittlON  vtatut  fo  TaaMt. 
HitaiOM  or  mjkTieMawc  rca  auiaka. 
10  jiv.     1 


aioacTivc  accav 

av 


HiaH-TtarcaaTuat  XaTaJcrivt  TttTlNa  or 
rkuTONfiM-ruCkf'*  carauktt  roa  T>«iMiCkce> 
raie  eoNManati  aaeianoi  Ba»a«ci 
«W.*caaaiklTT. 

laa  jiv.  ae 


aNakvaia  or  aaaua  aj^a  ecaai*  aT  montc  caavo 
WTMOoai  riNaL  acrT. 

laa  JIV.  to 


asioraaaucMcv  rttnaa 

war  HiaM  rai«uc«CT 

■r  racaMPkiaica  aao  coNvcaTta  ror  taoT  aw 

tvakuaTTOMi  ri«a<.  CMilaccaiMa  a'rT, 
la  oiv.    a 


iaiaraaaucMcv  acwaaraaa 
atMieaMoucTaa  orvicca 

lOki"  tTan  «-  aio  i-aaMO  ro*ca  teu«eti.     Tan 
aaTTt  or  Miraoaavc  raata  ar  a^tNO  i*oao  nci  4Nn 
aao  MiLLiaaTTi  it  k.*»^  uh  ar  oaTaiKO. 
aaa  jiv.    a 


•airaacTiva  n 
(LcenteiTT 

4  iwTMeo  roa  paovioina  aoat  r«raikco  nxe- 
meak  atraacTii«  ti«c<  »«oriu«  rao*  aioiosowr 
oara. 

aa  JIV.    a 


aatraatiaai  iwTtai«.s 
lOM 


cvai.uaTieN  or  RtraacToaT  NotTct  ••aTiaiai.s 
"CkuotNO  aaarHiTc.  TMatrcN.  amo  vaaioui  MiaM 
•«kT|Na  caarioa*.  aiTaioct.  aoa'oca.  un  oaioc*. 
*"  ""  ~I»  JIV.  aT 


•wraacraav  NaTtaiaca 
aaiou 

f«viLOr«»NT  AT  araaaCTOaT  cc*a"ica  TwaT  caa 
at  aaoc'titn  ai  Tfapta.Tuats  co»»ll>raa«tT  koaca 
TMai.  T«»ia  na«|.MM  uu  Tt<»t«»Tt«ti     H«lN((la> 
aiuxiNa  •  aikica  tfaTtx. 

I  aai  ji«.  la 


aactwaacco  coHcaan 
tTaucTwct 

tTaT'C  aMO  OTNante  aCMavloa  rt  acln^oacte 
cONcacTT  ciacuLaa  aacHct  iraaT  ti. 
!•  OIV,  I) 


■iwaaeiMa  nanataca 
riacaa 

aiaca-«(iwoRcco  Ntraki  aaa  akkOrai 
acRTLkiu"  Fia(R.akuH|NuN  roMca  eonra«iT(a. 
40  aaa  aaa  jiv.  it 


:aucNCT  iMnartacNCC 
•^itt 

CkCc*ao>iNTt.arCM(<)e(  oCNcaar'OM  aao  tuacerTi. 
I    aiklTT.  aOTH  aaniaTf)  aao  eONOu'TeO  ar  t  aav  oc 
reaca  iurai.T. 

N  JIV.      T 


aMi  riMBiMa 
a^Tieak  aauiWMT 

avTo^aTit  orrtCaL  a«>tM  riMorai   sTtren  con- 
aiNlaa  •*  aiiTo"«Tic  ra.tivt  OTT'cak  oetreToa, 
aaMacriMoca  aao  MONlaa  ocvict  atNi  aaaacf  raoa 
0  TO  aanuT  M  Ki. 

t*  JIV.    a 


-u 


aMLIaaiLITT 
TMiaRT 

aM  aMakTtIt  «r  akaad  •«T4kt  to  eCTtaHMC 
T»<t  ac»T  aTtnn  roa  a  CkOico  evkt  ■aait'TOHYoao- 
DTH4«ie  aCHraaTna. 
ae  aaa  aar  aiv.    t 


iNVTtTlfttTION   0»   M.NfTle    41^   CkTCialC   rOMCta 

FOR  ROTtTiNA  SMtar  iu**(>i«io«i  newiiC4k  raeaacaa 
acrT.  r<M  M4a  Ttatouan  mtr  aT. 
taa  JIV.    T 


•TIM  •»  MvtCM  MMM  LMt^. 
i>l¥.     • 


IMOCM.  •i«rctia 
IT  eiaeurr*. 


etTTMIklat  atUklM   •tMINtH'MTt   ar    JCT 
tlKMTT   «■  lUIMT*  (T    tnC   0*   i^MMD   «MieUUt« 
UUIPWOT. 

!•■  Jl«<   l> 


HOT  CLI'TMOM  TaiON   rM«IUTie«. 

n  am  iw  •XT*    • 


MS 


:>  iMtO  MM  CwatCM. 
T.   H»T*TI«li  arSTin*. 
M*  HMMMTATIt  


oKvCkOwnT  tr  TiTMiiv*  aacxT 

^l»Tt«l.»   H*^.   "••    »••    •••■ICiTIO" 
•mltW   CMMSTCMT   aTMMTM  k(«tb« 
IC    UM   •»  MTCallC. 


_*4T  «.UtM  (FnCTa  ON  Tl«   TMIU»r  <»•  »  JtT 
nUMNMTi  TIMM.  mpi> 

m  am  iM  •>>»•  •> 


•MMTT 

tWlMIM  MTtatlLS 

«»!<««  C»ITt»l»   na   ••SffCTlVt    iT%<TV««« 


Tie 

•utrrrriBiLiTT  i»  i*<<ieo«oue»o«»"  'i***-  ■«"• 
-tmii'  "oi«»it  •  o»  »i>»M  ceii«iiTiM*  w  MOLi* 

*•«  CUrnoM  tMUTtd  ST  k!«M«  tltHfa  «  ctlI*^ 

a«ic«k  M«ir«Mt«toa  :<«Tsr«k  i<¥ta*iro  in  * 


MTailtCt 

T»«*««tUCTaic  ••e»(«Tll»  or  Mkf"ia«»  *•« 

TttXUMflC*  f    MOU*   «•   tMO   «l»   >«TM.>   *«e   ?<«■ 

MLie  i«cuT»o«t  •u»«T»«».»  Btrr.  no.  t. 

•M  <>l<>    |T 


MIK   (•AOIOI 

■•OIMVTT*   MflVI  MO   nMTMOUICr    (TMIK. 


*(H  •<•€>•  OH  ••MIinlJAtOU   DI«I«*Tlwl«.     eOM- 
MLATI0N   0»    »T»»l"«Tie    »T%«Tu««t    v*«|*TI*l«   tITH 
PMTtlCM.    «••  ILtTtteW    •«0»««T»tt. 


e*itc«k  «tacTlw»  «tT«ca  »■' 

I  tmnXM  MTt^lACM    rfMHTtML* 

I. 


UWT    •»«!• 

i« 


tNTI*«0UT«-K4a   UII9MI.  CtOUB   tM»U.   MO 

oi^vuti'w  r»OB  ua»-ix*w.  »««i»».  ti«*.»n.fMC». 

OfMI'ia  IMML  MWS  JM  CSTiMtTct  ef  T><( 
vcartcM.  Uipv  •'*T  vciM  «*T4Imi"  raa"  «•■• 

TtMWUTUM   MOriLt*   »<*    TMtl»   rMMNt   tlTW  TIW. 


•ILICM 

W«IOM   tMO  »0»    "WLTin-t    eUT9»»    •••   *   ■!««•«- 
•UKO  Ml  cntTH.   or   tILieSN. 
^•mm  OTt  •>!»•    10 


i«at 


•CAT 
MLI" 


«■  Mn  »TU0T  or   TH  Tt«e*T   MtcaT* 

T  MOTaa  «*UL(t. 

JK.    IT 


•ItniXATtW 

oitTttxiM  f*  ■•nM  oiTM  DiTSCi.  ttacatTW 

■MTt  iVAT. 


m^mcnff  MTt*t*ba 

nacuATiw  0*  acMMToaT  aetru  MTc^Ubt 

IHCtUaiM*  tMMitlC.    TWmUTSHi    *•«   TtKlOUl  Mt«N 

icvTiaa  CM»IM«<  MT«iMS«  M«teu.  AM  oitat*. 
ji»«  at 


MLlMILlTT 

lb«T  nWUTCMM  HOTOrl  «CLl*«|llTT  •«  MIUM 
al«.    IT 

IklWS* 


iiraMiMi 

•rruKtM 

■tWML  or   •«TM.-T»-CCK«MIC   »'«.!•«   rfCMHOlAV 
e<T«.e«UC<  VMITTT   V   MOOUM*. 

«>  ■—  Tt«  ai«.  M 


IC         . 

uanct  PMMHTttt 

Jt».    T« 


•ITIVITT  _ 

ItCtHT  ntTWIAtJ 

*  M*aCM  red  MOtT-MMiTixto  LtiMti««cc>ct  or 

MMC   |*»TM    lOM    IM   «(«•»*••• 

I  nn  ■it"'  n 


»tCH*Hiv«  *e»c«it«*  ruM  w  OAT**  *•«  MTta 

VAMB   TmMOMN   HPIMV    M*C«i    Cr>*Cr|vC   MISTUM 

M«*ic*«  re*  ri«c  cwtml  imstw^ciit*. 

Jlv>   M 


MTWMTICM.   »IMi,Ttlt 

MajrCTfVt    T*tT|l«   *•«   MALI^T   (V*UMTI«ai 

■Ck<TieM»<iM  *>aM«  H<tMa«  eir*t«ci<c  rttrs. 
m  ai*<  M 


IMHMT  CMi«r«  c*«J*TI«a  *a*t.TSI»  «t  MtMM 
•r  «  milc«*l> 
a^«M  •«•  oi«*  ** 


TtST  null 

i«wif«T  CM*i«r«  cmmMUtm  «mlt»i»  ot  «mm 
or  *  rtalK**!. 

la  JIT*  IT 


mtatiw 

litwvTIMTiaM  or  iM«n(Tie  tM>  CkfCTiilr 

rW  •OraTIM    SHarT    tuS«tN«l9Ml    nOMlCM. 
JIV.      T 


lltlTT 


rae«w<» 


•  MLI* 

IbtT   ■IMTCMMi   MTM   MklMKITT   «M   MlUtW 
Jt«>    IT 


KIMK  M«ta 

OCLKITY 

evTM-w-'ocu*  BiKMiMi<MTia»  ar  cau«T«c 

MWKl  roa  MTt  HJCLr**  C<r(.0*IO«*. 


H|»taTtn«CIUTUII|    X*T*UCTIVt    TCtTllM    V 

«.uToiiiu»-ruti.t"  e4*»««.tt  roo  T>«t«i«tm. 
T«ic  evxvcuTCBfti  «*euri»<i  i>*m4*<i 

W«.M)U*ll.|TT, 

iw  •>■«•  to 


•MU' 

•IM.IOM<rMT   cm   CMCMlC*!.    M«   XUCltM    MO»CL« 
LMIT  H*TC«IM.*>       laCkUUtt  rt»1«HC*M.    *uTl«l«L 
OULINI   OlTM  CMTMICK.   4N0   «JCU>"   r««»«I.LMrf 

•TiMi  kirnMTUit. 

•>■«•    10 


immmmjKftnttTr 

Ti«N«tLteT*?e  Me*(OTit»  ov  ml("M(«  *•« 

TtkUMlnCt  KT   OaVU*   V*    4N0   ylO   "tttLS  HHI)    TMCW 

MLie  MCuTiOMi  MMOTtacT  atrr.  >«.  t. 


■MMTTC  rinM 

•  T.  KM«a*    l<«t*4JLftTI0it.   MD  tuCeCMTW. 

mMTIM  or  •  raU«>«U-CCa.>   ■•M  •*«••.   Mi«M.v 

OMieiarcTiMwi..  «»«i9iu>»-«»ro«  •»o«*To>«Tta  r«* 
j|y«  la 


CMtaoCt  ta  TMi  ii>ra*Ti<Mk  rv.f^*  a> 
MUlMtLl  BUlia«  rtaioa*  ur  MiaraiUTlON 
M  at*.  I* 


TIM  PMH 
vaM*  «i.aTiM« 

TUMart  taiWIOM  CkTHOOU   INWITiaATIO)). 
■lUIOa   CMWCNT   DCasiTICt   >^   To    T*0    H|C<)N 

Aivnc  *c«  MM"i  cm  Biac  o«r4i>«. 
i>i«.    • 


rM<«cTaK  »T«>T  ar  tmc  MT»t*vtvecirT  -mt^ 
reaiTioN  er  viir»-rt.ttrie  rkaT(<. 
i*»  Ji*.    ♦ 


rrsTcM 


iTwov  or  ei»!L  »»«<$«  tMCkrras  i« 

JlV«    |0 


eivn. 


•asMiCTiw  raUdOUT 


_  ,    I  ocvieci 
MoMMCwnCT  wHiaaToM 

MLIfi   »T»T«   ••  aw  Jk>»MB  P0«t»   SMMCCl.      T»« 

a«TTi  o»  Mie«wa<«c  »o«C«  at  »^»«  i»ooo  «c>  aa^ 

190  nlu.ioaTTt  *T  a-«44e  caM  m  ooTtlwo. 
a».ow  «n  otv.    o 


» 


moerlKS  u*ro  to  a**i«n  tmi  rorx^aliON  or 
klacouit  •<MU»ra  TO  r*«a.xv  *>#lt(»*. 
•M  al««  lO 


rtlSTUIC  TikTs  0«  AgTaar  Kai* 
rK  tkiTtcs  ac»i«H. 

H  •>!«•  aa 


««0  TVSTIM 


M1«  vaMM 

«CMaatW«  MWCaMiM.  rv«a  a*  aaTi*  »m  aaTi* 

vaMM  tiinm^i  afTaar  ic*«.«i  irffCTivC  mOIITum 
•aiMHa*  »«■  ri*!  cenTaoL  |NSTa<-^MT>. 
•r  Ji««  aa 


(Mtei 

MTfCTWI 

twiatiVHTak  eakii««Tia«  or  vcxicomucto* 

OCTtCTV*    rvLtt-^«IW    4(SKNM    '0   P*070>»l 

cwo«T  *aMa»Tin<  »ao"  •  "aoTow  a*  t  wvHenti  o* 
THf  raTM  LtaaTM  or  tmi  aaoiON  i"  tm»  mn«Itiv( 
VOI.UM  nr  t  KMteeaeucraa  ocrtcTo 


MtiaH 

MmaicaLkT  roHTaokUO  tMirrtOO  ratnieaTlM 
COuiraiNT. 

tia  Jiv*  >> 


ocTtcToa. 

•>!«•  10 


HaT>«MTIC*i.  iMir  LiiTTlNO  taT  ta^^Biru.  eotf 
TBot  or  iMirfaar  riaaictTia*  lo-'iraw*".   conauTta 
MooaawiiNa  amies  to  ship  ha.'    »"»•  ir^ucTuaat 
eoorowtxT  octiftM.  vOktHC  I  or  n»  »«**»«t. 

MO  3I«.   11 


mici 

Bl 


■ICi 
IM«C«TI«aTIO«  or   HOT    (bCCTao"   MlTTi^.      fkfC- 

Tateai.  MNpraTiM  or  kjko^lLie'*!  oaaai'.at. 


m-ia 


Ml* 

rainau 

aaTxrMaTicak  »«ir  LjrTINai  r'nac  •!*»..  »*.• 


suwtaari  roaiaA.>TtOM  roa  aaTt«a>Tic*U.T  raiaiaa 
cumci  tae  ouaracc*. 

M  Jl«.  >i 


MaTwaaTiCkk  iMia  Ldrriati  aMT  i  .  THtoari 
riM*L  arrr.  vol.  ti  THceaf  or  L'Mfaa  ra-^«na<b 
M|N«  ro*  Mt^«airak  coMraoc  or  (•'TTin*  tmc^s 
roa  iMia  tTaucTvaaL  eOnvrurt. 


MaTMrmTtcik  iMir  Ljrriaai  fiHM.  "crT.i 
ra*T  1  .  erratitiia  aaNviat.  lirrvvuel  o  rmouwi 
ail   LIN**a  aaoaaaMHIiM  acaacteaTiiM  a  MTICo 
MTlcat.  ivtmoo  «r  riiaiaa  oa  tarTiMa  smi««. 
Tia  iti.  II 


MaTtvaaTiCak  iMir  u^rTIMti  ataat,  *(rr.i 
raaT  i  .  TMreav.  awt  raaT  t  •  o««a*TlMa  aaauat. 
■  ITM  a»«CMDiac»  a  Ti«eo«M  ci  Li>«aa  rwi«a*«i|Ma 
■taatotnTiMa  a  ■aTMrMTieac  MfT«oe  or  r*iai<« 

Tit  JIV.    It 


■  flTA 


rkuOMIor  TatMoatMIOM  «laoe«  ic*I.IM*» 
H  vttV.      • 


MINia  nrtTaL* 


Mir  i«u.* 

STaatLiTv 

aNakvTIC  MCTMOO  roa  c»TinaT|>>«  csua*c  tTa< 
•ILITT  tae  TuaatM*  ea  aTnaiNS  auaciTico  or 
tHin. 

I«?  >tl«.    Tl 


•mm 


UTU 

aeoufTic  *T«^«T  or  aaMSut  wi^ae  xnact*  l« 
•Ouaoaa*  kaoiaa  aHo  rajrcckca  aaaca. 
j|«.  II 


Mirt 
ITaaikiTT 

•«at.vTIC   •«TH0O  roa  t»T|iUT|M«  COMUC   tTa- 
•ILITT  «ae  TuaatM*  oa  *Tn*INt  "UM.iTMt  Or 
OMin. 

lOV  i>l»>   SI 


Mir* 

VMBaTIW 

viaaiTlOM  suavCT  aCroMT»  om  i>.  a,  aavr 
COMaT  vttarkt  tstuts  auaiM*  i«*a. 
IM  >l«.   11 


iiiioea  TUMI 
MTvcMONie  rbM 

TuaauLtNT  acrcae>ce<   aOgaMi««».  LUaaOt  ai* 

DCrucT'o-luara^c  mtat  raaairra  aao  ractMW 
TttTs  OM  rmu  •«0CLS  ce«aucTtB  in  ao-iaicM 
MTmioNie  *>ec*  TgMiCi.. 

M  Jl».     • 


TMtt 


TWITY 

eiM*t>«>>Tti.  tcawiaaiaTi  or  esMvtcTlvc 
ITaOMariOk  >oiaT  Mt«r  raaNirta  la  raaTMctr 
lOhinn  tta  4T  «riaw,ar(o  ri.i«>r  tciOcitic*  mt  t« 

MfOOO  rrs. 

aao  jiv.    0 


a  law  I 
ruite  r\.tm 

»  MtvMoe  rea  eo<«wTta«  tmc  i«Tca«CTiOM  or 
T«o  l»Maaicac  aLalT  oam  is  rarUMrCo. 
•T  JIV.     • 


lavcl 
laracT  iMOca 

iTaurTua*^  a*>M»io«  or  %>uf  >/ioa  attCTo*. 
iia  Jiv.  to 


aaHoea  Mvta 

Ha«wT».arTte  tMCtt 

lNVT<Tia<TiON  or  ragraMTlOa  or  rlhiTc 
aMPtiTuM  CLicT>aM4ai«rie  aavct  la  •Tao'<4aNCTic 

•«0I4. 

•IT  jIV.   IS 


aiioNacA 

iTaTUTiUL  aNaLTtii 

TccwilOuri  r«a  ctTI<uTl««  m.th  oaota 
iTaTiSTtet  rr  aiaHaift. 
IB  m  Ota  jiv.    0 


•IKIC 

e 


auiaTici 
Siiwi  rauMa>Ttt> 


rew*cs»TOk-«T  |ic<««vioa  or  ranaolaTto  sltl- 
co«r  CLtiTOMtaa. 

M  jiv.  la 


••taau  eariTacl 
atanaaiuM 

raoouCTiea  e>«ii«tKiN4  roa  a^&-oorai 
•CaxaMiijM  i»  otTtCTfM  nrat  laaor.     raviTaL 
aaoaiMa.     naTtaiaL  rvai.U4T|o«.     •4aTU»i 


tTacalNB  ragLT 
i*ceT«r««. 
art 


IC  aanatacB 


iLiTiea  IN  aum 

M*.  IB 


aB*aec  coMHuneaTiw  rarcHB 

HOOULaTIOM 

noou(.4TioN  cvtsiotKATioN*  ro*  KsttM  or 

TIW   |a4CI/T4aTH  TtuvilION  kl^. 
»«  JIV.      • 


••Met  MtBieiM 
■  IM.t0aa4M<tC( 

*  eu«TOM  4a»TaacT  K4ac<«  om  •loaiTnoMawTlcs 

racraacn  ran*  Tt«  oec  coLL(crte>'  ro*  i«ai-i*a>. 
II  JIV.  la 


Va*l4aut  4»<0CI4TtJ    (ITM   T.^   MlllMa   0* 

CC«*Mlc  aaa  HaTralatli     4cael  4'«  MaO. 
M  div,  la 


tklCTaOMaBHCTIC   MVU 

•vtmooi  roa  L4UMCHIH*  vairac'  ravii. 
■LOT  LauHCMra.  aaoiaTioa  r4TTrMif  419 
crrieirMCT. 


rivc 


MKhBaa  tanMloM 

MIL    OCNtlTT    OTueita    la  eOMHrCTieM  alTM 

BITtcTiOM  or  uMncMoaeuMO  aucLC4>  CarMaiONti 
riaat.  T«c*«lCat.  atar. 

TT  JIV.      a 


CCU.I 

IT 


*-N   JUMCTIOk  rOM<4T|0M   TCCMnI«UC«I    OuaMTtaLT 

TfcMtieak  raeoarfi  acrr.  m,  t,     iMr«C4«iMa  nc 
trneir«<T  er  »T4Tt>or.T>«.4aT  a-a  vmctioh 
WaoTBouLTalf  earaav  cOnve^reai  »r   ie«  i«ml4MT4- 
Ttea  aM>LI  LOacaiM*  raaaicaTioa  cootI. 

M  JIV.       T 


IB 

ocactMT  TMajicTaaiu 

MtatrolLiTT  <w  aceovcav  0'  arMcuaT/aT|,ai 
•oovrca*  ran«  oaatT  to  xcMcaSc  raaaMENT4T|0 

r4t.LaUT    OH  LaMO   n4SltS. 

alv.  II 


•BMB  awBTl 

MOTION 

aoTioMl  or  a  i*aa  Boot  in  atautaa  aavct 
•UBJKTTO  T«  MaTHtaaTicat  aNatT»l$. 
'"-"^  ifS  jIv.     • 


•BPtCiaL  *uM*Bfl(  COIMITIIU 

4oarTaTiMi  o*  a  wcclac  *ui«a<««f  coi^uTca  to 

rH0T0Ba4MMiT«IT. 

ttl  JIV.      I 


aew4aeM  iNvrtTioaTioa  oiaccno  rOaaa*)  ci- 
TcwiNa  n«  uMruL  aaMat  or  tmt  CLtrTaotaONeTIC 
trcCTauNi  ouaaTvaLT  aojaaCM  at»T.  mO.  t. 
1  JIB  jiv.     0 


etu.1 

Bmcat.  CBaTIMBB 

orrirak  f«aii«B»  roa  Mtaa  erixai  tmt  uic  or 

COMCCMTaaTIXM   4MD   »UTca|<l«    |M»»OVC«   COTT   4NO 

■tikrr  ar  orcaa  aoara  avsTCMt  a*  lNr*t4<iMa  t»« 
••a  eru.. 

lit  JIV.      T 


LOMatTuoiHai.  •L4oc-«acaucMeT  rearc  iNoucto 
4  HaaiNT  raoriLLca  on  4  raacaTc  trwrBen. 
'"  IBB  Jtv.   TI 


CBu.a 
aaauTtoH  vne^ 


'D  Or*«*ITIC    IlklCOM   tOL**    CrU.  a4014TI0N 

crrrcTt  lavrfTiaaTiONt  •u4«T(i^v  rMfl«t««  «r*T. 

r«*  i»  jaN.|»  4aa  as. 

M>  i>l».     0 


*BBUM  Ctkkl 

a*T«xiTiB  ia«Twiti«ki 

BIBLTOBMaTHT    4MB   404TaaCT*   qT    Ta4Mak.4TleMa   Or 

roBCiOM  auraacM  oa  roxa  aeNeaiTioN.  itueccaa 
aean.  tout*  en^aav.  THe*Hoei.tc'*ic  ei««aT. 
ritMCL'CTatc  macai.  ■*x\jl^»  «*o*w.tiON. 

••T  JIV.       T 


•klB  BBeatT  paBftLLaMTa 
TMKMat.   ITWBBCI 

TMcaaat  tTacM  iNvt«Ti«aTioN  or  <iBli'> 
*a«^u.4MT  aaafxt.     Txcaaat.  raotaTtCt  icOh- 
BucTiviTTi  !»eciric  mCst,  oirru«iviTT,  Ll>«4a 
ti*aNtiMi.  t«4T  TaaMtrc*).     viarocL4*Ti<;  oaTa. 
M«eT0Ti«aM0viKncL4iTicirT.     F4>Lunr  4N4LT»tt. 

TMBflMT. 

aa-aSB  >M  jiv.  10 


CBBaiT  aktBTB 

l*OT  waj>  ttaiMBTMi     k-aBS  roBacT  aatt 
auoT. 

I*  JiV.    IT 


Nicwk  aUdOTB 

IPOT  aCkP  ITatMBTiMl   CktaH|N«  *a0co-i*cs> 

a'OT  •tkBlHB  raaaMiTca  BuavcT  e<T4.  aao  04T4  iw«i. 
C4TIMB  tTMt>«T»rNlM«  MciukTiMB  nMH  CCk')  aoaa  aao 
aoiH*  aac  racicwito  alTM  actMCe''  to  o.oto  in.  aao 
e.oao  IN.  TMiea  MatTtu.eT  a.|>t  aicaCk  a4ii 
akkor. 

M  Jiv.   IT      -i 


•BTaBMTtOM  roiMT 
MC4T  Taaaim 

carrainiHTak  MCafuacacvri  or  comvCctivc 
iTaBMartOM  woint  Mt4T  raa^tarta  in  r4aTitu.T 
lOMinn  4ia  4T  <TiMiA,4rto  rklOHV  vclBcitim  u*  to 

•9.000  '*S. 

JIV.      • 


aaTi^HaTlcak  aNakTtis  ar  Ti^aaak  STaetl  or 
aokte  ••o^LkaaT  aaaiN*.     sract*  atukvaii  or 
VKCociatTir  aoiiot  liaoca  Ma«.«TC40T  TtitfcaaTuar. 
a*aviT4Ti0H4L  4>Q  i>«ari4k  kOao*.     nTM«ic 
BTacut*    IN  trt^aCI  4Nj  CTklNOv**.      CMia 
aNakvii*  or  arraoaiHaTt  MkUTio>'S. 
9W  JiV.    10 


•BTaiMLUB  ran. 

•KCMaNieak  laonaTitB 

riNi  iTauCTCiacs  4«e  tTacaaTH  aao  Toi/9Ni«B« 
*"0^aTie9  IW  »  MitM-*rar^TH  t^ceki  **«  4 

T|T4Mlua    4LkOTI    4I»I«»«».    rr»(    all,    Ca^  ItkC 

aio.  TTX  ani.  »Ht».TNo.  a«e  ••laevca. 

IIB  JIV,    |T 


MTaTIC  Bl 
BCSIBM 


:m 


•kiBVin 
NaT  (tei 


■*n*  44r<  caaoea  jijiioc  racric-owT  to  miom 

U    M(4T    C4C44aaC<$. 

I  JiV.     I* 


«H  4«4kTTicai  »ekt/Tie<t  TO  J^  sound  aacs* 
Soai  »i«tO  actuiTiNO  raoa  4  *i,«e  a4Vf  Kifxar 
OM  4  CTkiwro  4>«  eeHCtNTaic  crkiNBaicak  scction 
IS  rNciaNT(p>.     ro"*uTario^MC  Tf^aaiauu  aae 
*KKMTro. 

eoa  JIV.  as 


•«kieo*Tra  st4Tic  Ct^cTaieiTT  Bt9CMk*«MB 

OCvlCt. 

tU  JIV.       I 


*BTaTitTieak  aHakTSit 

•UaklTT  CflMTNOk 

auB^CTivc  1PSTINB  *N0  auakiTT  (vakuaTtoNi 
Btk4T|(miMias  4aaN«  stHSoar  oirvcMCMCc  TetTS. 
TB  ilv.   10 


•BTaTIITicak  IMILTttl 

iTaTisTteak  BtBTaiBwrioNB 

SOMT  ek(*«NT4aT  aaTMCaaricac  tcst*  r«i 
ai»Tu*«  or  oisoacTf  oiSTaiauri''**. 
«IB  JIV.   ts 


MM  BIBkBBT 
•IBklBBaaMttU 

4  cutTon  4B»TaacT  st4aCM  om  •leatTajMauricB 
Mt*a«ri  mm  itm  oK  eOkUCTio"  ro*  iaai>i«a>. 
001  JIV.  la 


I-U 


*STaTisrieak  otSTBtouriBNB 
iNMuakiTtcs 

BouMxs  pnk  ofsTaisurioMS  (itm  MONOTONt 
Maaaao  aaTi. 

Tas        JIV.  19 


avA-rwrn 

••MTitTlcak 
Mtma 


m  * 


uTtM  mtuuM  mkCs. 


Mkto  tocuttOMi  tuMTiaLT  Rtrr.  M* 


al«>   It 


•flTATtWMM,  1l«r* 
MH.VM*  tr  «*M 

torn  iLtWMTMrr  mTnCiuticm.  tcst*  »•» 


•MaMMMit 

nm  ««tTi«M) 

ea«T*OL  W   I***!  4«J  rlTCH  0*   *   SIHIWJMMIIV 
|H  «M.*K   »»«•»   MVt    l«Vl»TI»»TtO   •»   '«4TH»- 

JIV.    >» 


tTuoict  or  »*in4iiT  iL<er«o«  Mgwtt. 

OIV.      • 


Tt»««»T»i»L  »x)  eo»»te  <«i««  i»  »>«  ••»-  ^« 

•e.O   te    WtMDi    MTHCatTICM.   CWMIO*. 

Its  01*.    I 


e«TOKalC* 

MOItTIOH   T«*I«»«I»$|6«    TM«CU«H   SHlfkltM* 
IM  >>I».   » 


riMT   MMMM   rw^O-Tl      T.««-»L-««CHJI«le»», 
tlVATWNTt   »l*«.teO    TO   JtT«*    NI«H    »T"»»*^_ 
Mlkin*    TO    ll*Wt    TMC    tT^IWTX.    OuCTKlTT^ 
MtCTWW    TOUOM*!*   <» 


411 


IT 


*W9 
Mr   •J40   »TUk*> 


tu»c<i«OHtc  no*  (OOgT  Mltu.*  »Tf««mCM. 

OimM(**« 


DUI«H 

•«|tTU«    Tt»Tt   OH  aoTAMT    M4i*   MO   TCtTI* 

r»«n.iT»fi  ot»i««. 


■,,.,«T«|C    TIT*T|OH»  »••  "€TW»t«TIO«l 
or  TMM   MiaUHT*  0»  »»«MtUH   l»  STtrk  4<ie  c**t 

iMiMvIaMiun  •^MTWT  oe«  To  ">*  o.oo^t* 
kc««.  CM  w  Mnmnmj  tirmur  oi»»ieu.rf. 

la   0>0    iTt  OlV.    IT 


|IMtlTIMTie>  0»   TM»    »T»»»-<'0««O»!0«l 

CMftM<T*«itTie*  i*  oai-**  TiT»i.»mi  »»**»  »" 
IM  MO  te^-mcmi.  ■»«*«i«*  trtn.. 

.>l<>    IT 


MVMItZmTM   MX0VS  »0«   WettT   -OTO'll.    -0«Tlk» 
!•«  I«»T.   •«.   !•. 

Jl«>   IT 


le  nja 

TtOM 

MMctTICM.   P1«0ieHJ"   »    l*l-t,l«»M   »»«l»T|OW 
or    IMML  rOWI    'ITM   4M0CC  or    *TT4C«    fO*   »I"T 
(UI«C*   •lM«-00r>T   cOMOINtTIOMt  riMialtlNO  n.e« 
MPMATtOM. 

<)l««    t 


•a  aMwrrict 

lOalUTttN 

MW4et    IOtlll4T|0«l  g»   tlTMIU"   n.U««I1«   4M0 
TMMXIl^   Ofc  >•'    TV«*»Tc«ti    •MtNIt'".    •••   ■1.4TI- 

mm  tm'tu.%  wat  *twoiio  liSiN*  HOkrCu.4*  ■C4>< 

TICMIiauCI. 

at*  •<>*•  ** 


•WIT  rMILtttn         _ 

IT«ueTV»4L  ••«*»I0«  Of  OHM  »/io*  ■t4eto«. 


lOHlUTtW 

tM»4eC  t0Nir4T|0N  y»  klTHIi^  »LUe*l9C  4*« 
TH«U.lt/<  ON  »0T  TVMWTCNi  ■MfNt""!  *"»  ■«.4TI» 
MUM    $UM4CIS    f*     STUOItO    ti«l*M    MOb'CU.t*    •'4H 

TtcmiauC*. 

tio  Jl«<   *• 


RIOMT  VUHCTIOil  ftSTB 

T»«   rfUTT    0»   0«MII«t   T«4uv*  »*••  «€•••». 
rUMCTIOM. 

M  4t«>    10 


4  M«it»  •*  »iT«i«i««»  fiat  "M.  *>  »J»;^^ 
-la-^w-oeiTT  (.TMusi««  :*»».«"12L*:r2!^*- 

TtS  T»«    ■^•OOUtlOtLITT    <0    T»l«  VMCtM   •«■ 

MalH*  TU  •••»'•  TW  i«o««  or  OHt  lact  **  'B*^. 

^JSS  JS»   nUl-«».    4ltl    *3,0   UK   to*    «T4i«U« 

H^  .M  ai«.  M 


Mueruat  iwc women 

»c»w.iTMik  vMcnM  Touow<rM  o»  *jt»<c»«» 

M«  TH*W»B  4l0t   OIM  OTtU.. 

I4T  JIV.    IT 


lie  OMMCTlOltTlet 


it«eoT  rm  t^  ke*-«Mta  u«n«»»a*»ic»  » 

STIUIOmT    4M<    »»r»T    alH.!    tlTM   no*    «t»4»»T10«l 
OCCTMMUbM   OlMW    »ITM   •l3C-C0«r    M**O4T|0M) 
MmTeOOtMO  OlTH  Li40l<M  tiy4   Srr4«>TI0MI 
T«|4MUL4«   •IMO*. 

M  ■>!«•      • 


Tivirr 

eMinc4«.  eeiirauwt 

4   00«OTl»tY    •t^OOT    IMCVdOIMSi       T>*    (C»T|N»  l» 

n«Mari.(CTiiic  »ll9»»'  t^  -leji"*.  rOMtnyc^iow. 

4>«   Tt»TI"6  0»    •    TNC«««g«LtCT»Ir    h(*'I>«    4«e 

VCMT|t.4T|M   UN|Tl    <«T>*>5t   »0«    ■»»SO»l»»    T>«»IIO- 
ILlCTtl*'    »»«OH«>T|ttl    4«0    '«t4»U«««0NTt  i]f    TNT 
TKIIK4C    eOWMCTtVITY   0»    CJat.l«''t.T    4»o    CUJ*. 
4e    400    ItO  ■»**'    » 


ueuTioM 

MlW   4LTITUM 

luoiiTtv*  f»»i«o»  T««<«««o  »•«<  «uett«o 

0CTeh4TteHt    4»0Vt    »0-*«    4tTtTuO». 
TM  ■>!»•    »• 


— WTWt    ieOttT4U.O«««»WTI 
CDTtTti.   tOTTIet   8t»«tT» 

4M  .•wuiUL  *  i>«  t»iot«et  »o«  TiiH-i^uet" 

rMCTUW    4IW«I0   •«r«4eT0«»   l«T4t». 
4«   0—   M*  OIV-    1^ 


iteoL 


in 


ecwvOnVMT    4N0   »T4Tt»Tie4».    4IIM.T0U 
CMUMTTOO   e»    urtTlaO  MOCaU   »4«I4T|Wrt   4W 
TMM«t*M   PIWMTJtO   J»   HIOI».»T«ei<0»M    IH-U 
«4CtM>  4«C    OKXtLT. 

I>l««  It 


nw  iTnoerv^o  4W  STOtaoTi,  4W  Toua«wo* 

TITMIt^   «J.OT>    4l»t*»«0.    TTH    (Ut    CMCIOLI 

tio>  r»»t  >i»i.  •Mio-Tno.  »<•  o-iioveo. 


wnica  flTMirTua*^  riaiM  tt«Tt  4ac«ao  tmk 
WW  u*^. 

«!«•   IS 


•cfairnauL  oMnanu 
Miwwca  CMCOtn 


10 
MIHTOfNOBILITT 

tLAcTaoMiet  'TSTtirt  oivioion-  4»«c.  i»4iaT4i«»- 
MiLiTT  eoi*tBtH:t  wocetotiM.    ttfCT-'wic 

•(4P0H*  kvSTta*.   ttOTCa  «»0(.T«U. 

M  >>l«-     0 


•immm.  otouau     ___, 

MnoMTicoL  kaoLVOtt 

•4T-»l«4T»C4t    4a4LT»l«   0»    Twt««4».    iT«»M  0» 
»OLIO    ••O^LLIU'    •*4IN>.        ST«f»«     4»|41.T>I5    «» 
VIlCeCLllTir    Ml  IDS   U>0€«   «0l»-»»t4(r»    Tt»n«4Tl*ft 

•a4viTtTia>«t.  4«n  i>«4ri4t.  l04o«.     r»fc«xtt 
STMOOrf  la  SM«ait  4iw  cTkiaor***     OM^ 

4NM,Tfl<    or    4Pr*«I|«4TC    MkUTIO»«. 
»>•  J«».    10 


•TtCOML  OTIKMM 

tU.4aT  •MAIN 


•T0MT4Lun  4Uia*t 
MMOCNIMO 


tmrT*  0*  »»ari»  «u.OTiao  tooiTlOMi  ^^*^ 

m    TO   T4^»lt-»-««0  4U.0»«   OW   T«t   Leo.    t>« 
Ml«»b>TtaMK4TuW    »T«t«kiT-   »»0^»TU»l      ■>!»- 

wosiOH  vrtcrmmw  »4oaie4T'ON  v4»i«in»i 
TOAWiTtOM  (CMVieai  iT«t»»-au»T«ac  tv»i.i>4tioai 
■CLOiNo  vMii4«.>ti  leaKMiaa  ocio*** 


Tl«IHi4L    «TM<S    |IMt>T|«*TIOM   0*    SOlII 
«10»IL1.«"T    M4I>4.        T«t4«4(.    »»0»t»TTl»     I  COl.- 

OUCtfv.TT.  vtctric  itiT.  oir»u«i»lT»«  Li<«4a 

ttPlmUnl'    •«41    T«4M0'(0l*       »l»'Oei.»»T|-    64T4. 

»»«T0TM»a«vi»e<««.4iTiciTT.     »4«LJar  4«*kv»i». 
T»«aaT. 

Jli,   It 


iT»Tt<  4*  o««4«ie  «t»«*»toa  o»  w it^iacco 
ITC  eiocui.4a  4aeHU  ia4aT  ii. 

■tlV.    IS 


OlVt    IT 


KcooNiTioh  ocvtcc  roa  ■teH4iiie«L  i*Tfi««^T4Ti«a 

W    MHttLLT   4Cal>iaU   r^T9««4^ie    04T4. 

tat  J«*'  10 


•Ywanieaie  ceawianai 
etoiua 


i«4iuaci«aT 
ISO 


Ti«aMl0Nie  lalMina. 


•VwaaiOMic  cniooieM 

Mtoii  TinotmTuin  acKMCH 

aaeoocu  on  Mi««.rti«aca4Tuat  v4»ea.riuxo 

T*««l)|eMIC   C0NVr«T(*. 

sat  ji».    t 


•TMtaMcauaut 

4U.0Tt 

4  autau^LT  ncaeoT  imcljoinoi     tmC  t'ITino  u> 

T»«»»tO»UlCT»IC    4LL0T$I    TrfC   1CSI'>N<    reia4T«jeTiaN. 

4i«  Tt»TiN«  or  •  Tt«a«jcLCCT*ir  •«4Tit,6  ii« 

VtNT|L4T|a»   MtlTi    NTTHJSt   rV    a'ttuvlHi    T>«IIMO- 
fLfCTOir    MOacaTtCti    4<0    '«4tu««M(NTt   j«    ThT 
TMta«4«.    COWHKTIVITT   0»    ClMS.MTt.T   *M>   CUa^. 
«B  100  ItO  div.   r* 


•TMcanaoYiMaiei 

o«Bic4t.  tauiLiiaiun 

M»4*ruMr»  r*en  lk*i.  THcano^riuKlc  cauuif 
aitr  IN  cai<*io«  4i«  itftoaariOM  ot  renriniuau* 
f*«aoT  «T4Tvti   >  •  M0I4TIM  ca<'lkiaaiu«i  iMTtai* 
TtCMiiC4L  ar^T, 

oiT  ju.  at 


oTiwatnifTaieiTY 
attLieoaoMitco 

ttO«.te«a4PviT    4N0    4laTII4CTS   0*    TII4a$k4TI0NS   0* 

roaciiai  ■cw4ac'<  on  •ox*  iCNCairioM.  i<»uei.C4« 
aO«t«t   «0C4>  (Mrottt    THC«'»o«i.fr»mc   ti«<«*. 
•  icaetLrcTRrc  •'>ac«).  4uclC4K  •■oauLtid«. 

OtT  dW.      T 


•Tt«aMIUcT*|elTV 
a4Tni4Lt 

n«aii«CLrcTaiciTTi  M4ar(at.T  Mtooackt  ac»T. 

NO.    }l    •a(r4*4Tt0M   4110   (V4cU4TtnN   Or    TMrmwCLCC- 

Toie  i<4T(»i4i.si  4  TH(*<«eeueT*ir  M(«T|«n  um 
«(aTiL4T|i«  u»|T,  njixf  or  i««tT  orUM'<lN4Tioa 
or  TMCiHioct.rcT*ie  ■>4Tt4i4kS. 

lU  dl«.    |T 


•TwaMEktcToieirr 

TI«T« 

4  ou4«Ti.*LT  rcroar  incljoimoi     tho  tcstino  ur 
TH»Biiori.teT»ie  4t.L0r$i  tmc  "XJi""!.  rOMTVucTfON. 

4IO    TttriNO    or    4    Tt«aNJCLECT«lc    •«4TlN4    4I« 
V(NT|k4T|Nt   Ukl*!    HTTMOOI    '0*    a'4SualM    r>«KnO- 

(LtCTnir  raflr(«Ttc»i  4.<o  ■«4Su«'i«NtS  gr  tmt 
THC«t44.   COMXCTtVlTV  Or   CtMS.Mn.T  44a  Cut*. 
It*  Jl».   H 


•T>«aMMuei.i««  atACTiOMt 
aotXTie  aiiCM 

«uraLCai«T4Mv  airaan  iuxmui''  or  •••.(■oon 

OCTIVITfCl. 

OB  *«*  *n  di».  M 

•TMiH  nun  itTMMi  onieitt 
oitiT4c  eonrvn** 

r(4Sf*lLlTT  <ruOT  r^  4  tmin  riLa  •«<•«* 

OTiTtK. 


iMvc«Ti*4Tiov  or  tTiact».eoaiir>tiON  cNtcaiN*  or 

MlOH.(T*CNkTM   41  LOT*  ra»    aOCKfT   i«OTn«Sl    <<OHTMLT 

aaooMco*  atrr.  mo.  *«. 

TOO  Jl«.    IT 


•TtTOMiun  4U.rrt 

■KcittMieoL  raearatiti 


4TII0WIWT  PLOWS 


ri« 


STMtCTurc*    4*9    STOCWtTM   4M0   ToiMMNCM 
_    TtCI  t*    %  Ml«M>Sr*flMTH   t^ULS    4tn   4 
TIT4M|ua    4L(.0T|    4ltl4}«0.    Trrf    •22.    CauelOkC 

iio>  TT»e  joi.  •Hio.Tadi  mn  ••iaovc4. 

sit  dIV.    IT 


•TIMI.MT 
MMCTIOM* 

4SnirT0TIC    k4t.U(«  Or   HObOaOMaMIC    ruXTIOMS. 

t*a  div.  IS 


eui*a  e»iTt»i4  roa  raoncTivf  st^kt^wks 

M«  »M(rCt*ta*   riPLOOKCS. 

*••«■*  m  oi«<  IS 


IttUH  LIMt 
taWLt   *I00«"   ■4VUUID(   T««lrtMIMiCM   LU« 

•MUKc>««T  roa  ce4ii4t.  e4«.is  »a  »ii»a4afi« 

MTMCT4*Lt  a4*TS. 

*>  Ot  111  •»«*     • 


eomaoL  »  «»*»t  oMd  alien  o*  4  »»«i«otPi*ai 


•TiCNNLoateok  iHTfU.ittaet 
MT*  raoccttiMO  oTtTtM 

H1I4N  rMiLOiorw  i«  oe»eLorti«  4a  .o«.  or 
wu«>  enoavTCa  •cavict  e4»4*aiTT  oiTm  4 
04T4  ranccsoor. 

tio  J«»'  10 


•tCOTtaa  trtTias 

IMTOL  CMtlTIOH* 


•Ti««MiOMie  tiwwf  i»M  a^ 

etokiao 

ii«)iateTL».«*4Tto  ettn*»-*4»^  t»*ai.ifl«iie 

eOlrtt«T»a   •ITm    •T4|MLl>t    STetL    rOLLrCTd*    4«r»   4 

T»<oaiofcTUNi««Tt''  tniTTtai  ro*f«  oot^wt  »no 

KriMIOM    COOLIM*   «(4»UMt'C<tT». 
ISI  •>!»•      » 


•vnjmtioH  ct 

tPMt   IMVia 


reouL4Ti(M  c'<»»io«a4Tioi»  ro»  omIow  w 

TlHC    lr4CC/r4*TM   TtLIVttlOH   Llirl' 
sit  Jl"'      » 


•TMBMiiOHie  coMtanM 

tlWLOTlOM 

Di*tT4L  cenruTto  cooc  ockbi^im*  t>« 
rcaroita4iin.  or  tmmvio^ic  oioec«>  4H4(.TriC4L 

WTMaeO'    ^-eulfX*   aiTMOO.    tl*l«»»«l«*_T»«T 

MTwoo.  r»««o>«"OL0aie4L  -ftTtwo.     rpaT««M 

LitTIH*. 

*■  MO  Its  •"••     t 


•Kut^tect  _ 

TiMoiLtcf  mw 

TivwiOCLPCTBic  rw^ariM  or  Kcr«ijM  tm 

TtLLuai"Cl   >*    *»0"a   *t   4H0  Vtt  -tT*L»   4«rt   TMia4 


-14 


•TMI«HlOMI«    CI 

ta4CC  rLlONt 

■(W4acM  Oh  ti*ao»Cj  Ti«ai»io"ie  tOtwtOT»a 
roa  ir4rt  oat««Tio*»«   »ti«i-4«iNo»L  arrt.   »o.   t. 

H  dl».      T 


•TH|II0^T4«C  noToat 
OIklOtlLITT 

►.ST    ■INl>Ten4N    MOTOM    *b.l4t|l|TT    4Md    r«|LUW 

OO-SS*  At*  dl«.    IT 


•y*mm  weTot  comtml  tvirrw 
ttctwaav  iihacTtoM 

TMio»«T|r4c  ■c*reaM*wc(  or  »rLCCT«e  ri^io 

«»<*eT44iT$  »0*    T>«uIT    yfcTOa   Cl^rtOL' 
—3  J|».    ,T 


•T»m«4TH0»t 

raeruacnrtiT  »*  t^xtmttf  4N0  comT«jrTioN 
oa  4rr4«4Tu«  to  sTutt  >o«*TtoM  •>»  k«o«oic«  •» 
*t.4tut  4i«  ciMMicsi  4rrLie4T|ON  ir  u'craoH 
Tuor  orvict*. 

*u  di».    0 


•Tin  ei 
oaiect 

•(L4TIOH  OCtactk  rMdTOCJNOuc'lvlTT  t^i 
c>«t>isor*Tien  Kii«Tl:«  roK  iT4«>'ic  e«io* 

C«TST4i.«. 

SIO  dl<.    tt 


•TIT44Mnt 


eivcLornraiT  nr  Mio-tacTt*  4<ir<  tua"iu. ri«rca 
a4K*  orvlctti    tuTinit  TCCM<lle4<.    atat.  w».   1. 
SIS  jiv.  *• 


•TtT4«tun  4U.*Vt 

ctaattion 

IH«t<TI»4TIUM  or    THk    iTACOO-'OaMOtldN 

CH4a4cmitTic4  or  •4i>«v  riT4«>vM  4Lt.0T  41^ 

1*4  4l<n   ie*.aile'CL   ■4a**t««   tTt'L. 
i*  Jl».    IT 


INI  ieii»uTmi 

*ao«44>«iTt«  <riTt«  roa  NUMfBte4u.T  ceo- 
TaoLLlo  rL4>«  ciTTia*  jr  «mip«  •4aT«i  urcaa. 

TIN*    H4MU41.. 

lie  di».  II 


MTtoeca  iTueici 

wetauuw  i«a«.ttiiHt 

UK  nr  L*ii*«i  4«  4  aaoioTBtrc*  la  aeotco- 
ocrtM  CMCHIC4L  nakMidNi. 

M  ulv.  M 


woeieaarT 

OIHTOtaaaMT  4HO  40aTa4CTI  or  T«4H«k4TI0NS  0* 
SevllT  4aT|rL(»  on  eCTtCTION  4<r  tW>mLL4NCC  or 
•Uirco   "tUILtk*    4aT|r|el4L    t4T*UITtt    «« 

I      tr4C(c*4rT. 

«B  att  oil  '•il»«    ft 

loWojKToa 
I     ONairiii 

'  TMit  sccetc  voLuMc  dr  tmc  riN4L  aeroar  aa  tht 

KoaitM  HCTMOok  sTuPT  ce«iT4tNt  The  4a»«.Noic(* 
•micm  turaoat  iLcacart  or  thc  o'ocwsoiost  on 
raajccTAaut  ataoatM  la  Jtt  wj»%y  vOur«c. 
ta*  OIK.  x< 


•IRajieTeaKi 


ittt 

ONoiriii 


«JNB4T   iLUlM  crrcST*   ON   TMC   T4KC0^  00   4   JCT 

raaNiroaTi  rinuM.  airr. 

40.40*    IM  dl».    IS 

*T«ANireaT  moociiTni 
TVMuLCNT  MUMoaar  una 

tfouNnaar  urra  »T4IIliTt  or  roaciOa  •4S  IM- 
iXCTiON.  4ariiii.  na*MCric  rltLO«i  4no  arrLllo 

CITCaN4L    »«4a. 

It  dl«.    • 


*TM«n.iNi  tow  Tvatt 
ritLD  TMoav 

court.  CO  ••Ot  TMtoay  roa  aovaNCCO  "  aicaoaavc 
Mviecii   iNTcai"  atrr.  no.  a. 
tit  dIV.     I 


aTUMCo  eiaeuiTi 
aaoio  acetiviaa 

ecvcLoawTNT  or  Ttata^LC  racsct.ccToai  ouaarcaLv 
aaooacii  acri.  mo.  t. 
at  lit  OS*  div.    * 


aruMCL  oiaeit 

IMVtBTVa* 

SC4  •4T(a  »4TTtaT  r,.u»  tuw«l  dioOC  «ONycaTia 
as  4  roMi  lOuarc.    rLaiMiN*  M4CeN. 
oo-at*  *aa  ji».    • 

oTuaaenwacLkca  jar  utiau 
HC4T  cieHaHKM 


40V4NCCO  NC4T  TKaasrca  ucmc^s  rOa  liouio 
acT4L  a>*CNta4T«*  irsTcas  roa  T<<*ao»*cr  cNtiMC*. 

•«T4LLU»*IC4L    kTUOICt.      r4*aiC4*ION   STg-JtCO. 
*"  -IT  dfy,    IT 


an»>oti«HtioNa4,  no* 
UataiatHTaL  BaTa 

lNvt4Tf«4Tie><  or  aLaac.  ToOi^riacHtioNaL. 
TuaauLTNT  a4u.  j«t. 

on  d>«.    * 


T*4^eT0aY    W0a|l«   ^THdOS.    "CTHOea   or 

M4SuaiN«  n*  Nri.4Ti«c  TaajccTo^r  or  4  «uN|Ti«t 
OIT*  acarccT  TO  4N  4(ai4L  T4a*rT  4ar  oiwutsco. 

I**  JIV.     It 


oniaaiitToa  aHatiricat 

iMiiaatuuTc  rarauciCT  aitfviaicas 

aiea<»NiNt4Toat  »o  ac  ir  aarLtrica  •r4M 
raoaieaTcO  r«oa  yacuuM  ocaosiTc*  Tnin  rtLa 

a4t*IVt    CONTONfMTS. 

lOT  div.    a 


•nowiiToa  4«ai.irtiat 
aom  4Hn.irica* 

c  t4«o  4>«  *  aako  rd«ta  acNt>4Toas  i/sin* 
T«4NsitTea  raciTcas  aNd  4  C4*C4»co  r'M4iN  or  ra 

OOCKT  •u.Tiatiras. 

OB   00*   TIO  dIV.      I 


(Wkotieas 

oCTteriea 

Mil    OCN«ITT   STv«|C»    IN   eONNrcTION  alTM 

oencTina  or  uM^awioute  *jcLit»  cirL«»ioa*i 

riN4c  T'CMNicaL  atrr. 

4B  ao*  srr  div.    1 


lUiBtataoutf  sraucTuais 

aL4MTt 


UTII.TZ4TI0N  fir  NuCLe4a  aoaca  aLaaTs  la 

UNOCaMnUW    lNSTaLL4TIdN«. 

sat  div.  IS 


■wwcaaana  nuiawnT 
Dttiaa 

sraurTuaaL  ortita  or  vIcaiN*  aoart  roa 

0CC4M0*8aM<tC    vrMlCLtS. 

M  alv.    I 


imowinTtat 

BItBCI   (IB 


tNvtvriwTioN  o«  40r  clcctnoi.  caiTT^a.    clic 
Taic4L  •aorraTi»»  or  ajLO.siLlr'^N  oaaai^as. 
HOT  CLCraoN  TaioOt  raaaicariON. 
1*0  dl*.     0 


tWotltraat 

aaavacTuaiMt  WTiitB* 

raoouCTinN  tHftlariaiN*  NC4tu*(>   lOod  ae 
tiaaaNniN  ir|T4>i4k  T*4a»ISToa.     rirrujioa, 
taoBTH,  noriN*.  aaacaiC'  tM-tiHo""'  rv4r'>*4rloN. 
it  div.    a 


•«CM4Ni<4ti0N  roa  tass*  4no  »niom  raaNsft' 
teas.   •H4IC    II    r|N4L  C«*l<«C*lN*   acrTi    ■>»!»< 
aw  raarieaTioN  or  Hi*«.«aL(iac  raaNvlsT^  ra«. 
eucTioN  iObtaM(~T. 

M  div.     0 


lie 


IMMISTiaS 


raooucTinN  taoiNCtaiN*  acasi^it. 
*LL0T  maca  TaavsUToa. 

It*  div.     • 


•lanaaiuN 


'  OoaiiTiON  TiwcaaTuat 
auu 

vlsencL4»Tic  aaoaiartcs  or  4  iiarLt  oa«4Nie 
tkotti  tMCaa  eoNTLuact  or  4  s.'>ia(Nfid<i4L  aLaoi 
reariN*  si«<T4iim  uxx*-  4t  4  *unction  ar  tiw 
aw  TCN*(aaTv«t. 

IM  div.  la 


M-ll 


tUMB  llt«*Lt 

CLceraie  eitCMaaoct 

UNOc^aaTra  raoraaaTioa  raON  >  Mi*H.maca 
CLCCTBiraL  oiKM4atr.  44TI0  or  aaouTcd 
4C0U>T|C4L  »N»a«v    TO  T.aT  Or   T.»   CLTCTaieaL 

CNcasT  nr  Tt«  oiKaaaac. 

'   Tit  JIV.    tS 


•VOLVII 

(■a«.Mivc  ocTuaTMi 

TctT*  To  (itvnd  ua<iec  aac  vmclt  Lire  or 
Mv  aaa  caatosiv*  vawvc.   laaaa.  *ct)«hd  raucMT 

LlNlT*. 

•a  div.  11 


•voaaeiuM 

avaieat.  aaaLrtii 

4«araoHCT«ic  TliaaTiON*  roa  r^CTtaanKTioN 
or  Taar*  aiwu>iT»  or  «4«40tJN  i*  trcTL  ans  cast 
laoki  v4NaotuN  roNTtaT  oo«n  to  tmc  n.ooot* 
LtvlL  e«a  IT  ttTcaaiNCj  rlTNOur  oirricuLTT. 

ITS  dtV.    IT 


•«0M*OIUN   4U«*S 

e04TiNa« 

Hi*H.rcMrta4Tua(  o«ia4TioN  raoTirTivc  e04TtNa 
roa  v4N40it^i.a4<t  4U3rii     tTuo«  or  'tc<  tiL|. 
conuimm  raocco*  v4ai4«LC>  'O*  «ilicIoc  oair 

COaTIN**   ON  O.OM.    TO   d.OJO-INcM   TNlCa    SMUT   9 
TMC    4LL'<T    V.*0   fa-l    Tl. 

fST  div.  la 


•i«aT  HiiM  rataucwv 


VMT  ouaaTi  cartrak,  jnitsi  roONai.  acrr.  ao.  ti 


„>T«M   >«ilT»    llM   »"•    «▼•   "CI    «»•«.*'«"• 


nan 


MM.T  MM** 

4l«.    IT 


*u,av. 


CMMT  VCMtkt  IMwn  OUalM  l«M. 


fM  <H».  tT 


••tM. 


viMts  iiwvcTiri  imcTioM  «Tt«itr. 


4I1M  AM   PMU'^O  •If"   «1*»»C'    TO   O.OfO    IK.    »•• 

•^*-    ..  at..  IT 


*««Tiet».  .^     . 

mm  miTiTn  mttwim 


WIT* 


BaTa   MS   MtM.T«l»  '>!■    TM    ra*CC*sT|M«.    *T 

roOTwin^rii  »Too**  »ouTHw«TC«.T  »u^«ec 

n«   ■ONTH*  »    OrCCMM*    T*WO«H   -•^••• 
^  JIV.       I 


K*  oATto  OATTttT  KM*  ivmm  oioei  eaf«w«« 

rSoMO  touw^.     »V4»«I»«  •«»€•■. 


•oiw  TuavkS  _ 

|«OT«MI«f»nOH 


JiiTtT  ISkMC*  *H«    4T    M.,Tt   MNM   ■tmiU 


reo  aoeacT  wm'ocm 


KTOPMM) 

iccmUIM  *m«iMin.  «J0  0»  MTt*  *y  ••^I* 

iMfgTinifmjt"  iwTMiT  «*«.»•  twfCTivt  *it«Ti«e 
■rr"t— *  roo  'i»«  eo«iT«aL  i"«tm««"t». 


I  MMK* 

■Ht  o»  mvouitim 
mrfrnt  m  a  »»•  »jot  id  oiouui*  ••«» 

BJKTVO  T«  HkTWIMTleM.  MMbT«l*< 


Jl«<    M 


IITICO 

•T«lS«T    MP    »»»»T   «IM^   "IT"  «0«    «er»«»TI«iM 
MCTtl«UCA«   •IH^   "ITO   llX-eO«r    U'MATtOMl 

SOTlll^i-Mr.lT»  t«»oi-«  tort  irr-i.Tio-i 

THIMNUL*"   •IN»«. 


«  »»<iu«  er 


r»TMw  n«em«ft«i 


JiMioa 

MCMMM  UMIMVMT 
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Abstract 


1.   AIRCRAFT  AND  FUGET 
EQUIPMENT 


AD-405  921      Div.   1.  21 
(TISTA/LSK)  OTS  price  $6.00 

BoBdix   S]rste«s    OIt.  .    Bendix  Corp 

Mich. 

DESIGN  TECHNIQUES  FOR  FLIGHT  CONTRCJI, 

IN  NUCLEAR  RADIATION  ENVIRONMENTS. 

Finol  rept.. 

by  R.  M.  Magee.  G.  H.  BrowB,  S.  I. 

C.  D.  Taulbee.  Apr  63.  It. 

Cootract  AF33  616  8O6O.  ProJ,  8222, 

ASD  TOR62  ^2^.  toI.  1   Unclassified 
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AD-405  982      DiT.   1 
(TISTA/LSK)  OTS  price  H.IO 

Beech  Aircraft  Corp..  Michita.  Kans 

PROTOTYPE  DEVELOPMI-NT  MODEL  385  AIR  REFUELING 

STORE. 

Interia  rept.  no.  34,  1-30  Apr  63. 

by  W.  G.  Moods.   U  May  63,  4p.  ER^fl^l 

Contract  N0w60  0060c 

Uaclastif lad 


^BB  Arbor, 
SYSTEMS 

l^osBB,  aad 

Task  82220^ 
report 


rol  tysj^eas.  Jet 
propuls^oB,  Nuclear 
plants,  Nuclear 
g  aaterlals,  Heat- 
adiatioi^  daaage. 
I 

of  radiation 
tor  power 
tag  to  aini- 
istigated  for 
hasis  is 
i^ent  designer 
(Author) 


report 

Ref uellag- 
Fuel  hose. 


Mr  Refueliag 


Descriptors:  *Aeronatttical  booas 
in-flight.  Hoses,  Hose  couplings. 
Tests. 

The  activity  on  the  Beech  Model  385 _, 

Store  consisted  of  duplication  of  rafjorted  de- 
ficiencies encountered  on  flight  tekit,  on  ground 
test,  and  corrective  reworks.   Testllresults  prove 
that  the  store  did  not  function  as  intended 
during  flight  tests.   It  was  found  that  the 
coupling  required  excessive  force  fir  engageaent, 
and  that  the  fuel  pressure  in  the  hOe  resulting 
froa  pressurixatioB  agaiast  a  partillly  opea  but 
not  fully  engaged  coupling  stiffened  the  store 
hose  excessively  and  to  the  extent  Uat  all 
respoBse  power  was  lost.   The  coupljag  aaau- 
faeturer  will  correct  the  coupling  4eficiency 
and  the  excessive  hose  stiffening  under  the 
pressure  was  corrected  by  restoring  the  lubri- 
cation of  the  hose  which  was  reaove((  to  ac- 
coaplish  hose  aarking.   The  store  w^ 
for  return  to  flight  test  when  a  saoj 
coupling  has  been  received  and  tested.  (Author) 


m-ii 


Bulletin 


AD-406  168     Div.   1 
(TISTA/LSK)  OTS  price  |3.60 

Douglas  Aircraft  Co.,  Inc.,  Long  Beach,  Calif. 
SIMULATOR  STUDY  OF  DIRECT  LIFT  CONTROL  DURING 
CARRIER  LANDING  APPROACHES. 
8  Apr  63,  37p.  LB31253 
Contract  N0w6l  O^O^t,  Task  61  8 

Unclassified  report 

Descriptors:   'Carrier  landings.  Flight  siau- 
lators.  Trailing  control  surfaces,  Glide-path 
systeas.  Lift,  Model  tests.  Flight  control 
systeas.  Flaps. 


Fixed-base  siaulator  test 
were  conducted  during  car 
as  a  aeaBt  of  increasing 
cision.  The  direct  lift 
tested  consists  of  contro 
flaps  of  a  Model  A-3  *  10 
35-degree  deflection  at  n 
rates.  Control  of  the  fl 
a  three-position  switch  0 
operating  in  the  saae  sen 
dinal  control  and  tria 
to  suppleaent  and  not  rep 
control.  The  effectivene 
trol  was  evaluated  over  a 
naaics  characteristics  va 
phugoid  and  short-period 
ing,  and  operation  on  the 
required  curve.  Direct  1 
noainal  iaproveaents  in  1 
path  control  precision  in 
handling  qualities  or  sta 
acteristics  and  considera 
those  cases  with  substand 
Pilot  opinion  was  strongl 
lift  control  although  the 
were  in  soae  cases  only  n 
effects  of  direct  lift  co 
approach  speed  were  not  e 
proveaents  in  flight  path 
apparent  handling  qualiti 
expected  to  perait  reduct 
approach  speed.   (Author) 
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flight  path  control  pre- 
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degrees  froa  the  noraal 
oraal  flight  control 
aps  was  achieved  through 
n  the  control  stick, 
se  as  the  basic  longitu- 
The  systea  was  designed 
lace  noraal  longitudinal 
ss  of  direct  lift  con- 
wide  range  of  aerofly- 
riations,  including 
aode  frequency  and  daap- 

backside  of  the  power- 
ift  control  provided 
ending  approach,  flight 

those  cases  with  good 
bility  and  control  char- 
ble  iaproveaents  in 
ard  handling  qualities, 
y  favorable  to  direct 
quantitative  effects 
oainal.   Although  the 
ntrol  on  ainiaua  usable 
valuated  directly,  ia- 
control  precision  and 
es  can  reasonably  be 
ions  in  ainiaua  usable 


AD-A06  210      Div.   1,  26 
(TISTM/EJH)  OTS  price  1^.60 


Division  2  -  ASTRONOMY,   GEOPHYSICS  AND  GBOCHIAPHY 


Dariig  tbi*  rtpprt  ptriod  aiaetjr  •■ 
iMtq*  <«•!•  tcitt  (ap  to  270  en  ft 
ria.  Data  ektaiaad  froa  that*  tast 
datlga  aad  paekagiaf  of  fifty  NaBH^ 
NaAlHi  ekarflat  aad  tha  dasiga  aad  f 
a  t*at  aadal  Hydrogaa  Geaorator  (Ho 
raas  with  tha  tatt  aodal  hydrogea  g 
eoadactad,  aaek  raaetiag  tkree  NaBH 
•TOlvlag  tka  required  135  ea  ft  H2. 
lavettigated  dariag  tkli  period  lac 
faralag  proisara  aad  pkydcal  packa 
•  f  larft  aad  tnll  qaaatltles  of  Na 
■ixlag  of  varleaa  aaoaatt  aad  coabl 
catalyats.  Tkeie  efforts  were  pria 
tavard  obtalalag  a  aalfora  kydrogea 
rate  froa  NaBH^.  Tke  best  package 
a  550  ga  NaBH^  ckarge  eeataiaiag  40 
CoC12  praasad  ia  a  3  !■•  x  8  7/8  la 
A  aalfora  112  geaeratloa  rate  kat  be 
■itk  NaAlHA.  Skelf  life  tests  ladl 
saaplos  stored  at  50  C  gave  lower  y 
freak  eoatrol  saaples  aad  reqalred 
far  H2  ovalatloa.  Tke  NaAlH^  ruas 
slgaifUaat  dlffereaces  froa  alalia 
coatrols.   (Aathor) 
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AO-406  212      Dlv.   1 
(TISTA/LSK)  OTS  price  $6.60 

Kellatt  Aircraft  Corp..  Pkiladelpkia.  Pa. 
HCLICOPTBR  STATIC  ELECTRICITY  DISCHABGIHG  DEVICE, 
by  Jaaa  do  la  Clerva.   Dec  62,  56p. 
Coatraet  BAU  177te728,  Task  1D121 401 AU130 
TCtEC  Tt62  33  Uaelassified  report 

Descriptors:   •Relicoptors,  •Static  discbarges. 

Electric  dlsckargos.  Static  electricity. 
Oaslga. 

Raaalts  are  preseatad  or  a  prograa  for  tke 
allevlatioa  of  static  electricity  probleas 
associated  wltk  kelicopters.   Durlag  tke  prograa 
a  static  electricity  dlsckarglng  device  for 
helicopters  was  designed,  bailt  aad  tested. 
Flight  testa  ware  perforaod  wltk  an  H-37  keli- 
copter  aader  a  aaaber  of  different  fllgkt  coadl- 
tloas.   Durlag  tkese  fligkts  conducted  in  o 
aataral  ckarglag  current  of  2  aicroaaperes,  tke 
dlsckarglng  device  aaiataiaed  tke  electrostatic 
eaorgy  level  at  below  1  aiUiJoale.   It  kas  beea 
establisbed  tkat  tkis  eaergy  level  satisfactorily 
alleviates  tke  existlag  probleas  caused  by  tke 
preseaee  of  electrostatic  ckarge.   Factors 
affeetlag  tke  perforaaaee  of  tke  device  are 
listed,  aad  recoaaendat loas  are  aade  to  optialze 
futare  dlsckarger  retearck.   Also,  a  test 
prograa  was  eoaducted  to  deteralne  ikj  perfora- 
ance  of  klgk  voltage  corona  point  probes  ander 
varying  eonditloas  of  vehicle  ckarge  and 
polarity,  coroaa  poiai  potential  and  coroaa 
poiat  geoaetry.   Tke  capacitance  to  ground  of 
H-21  aad  H-37  aircraft  was  deteralned  experl- 
aeatally.  as  well  as  tke  effect  of  tke  air 
velocity  oa  tke  carreat  oatpat  of  klgk  voltage 
coroaa  points.   (Autkor) 


2.   ASTRONOMY,    GEOPHYSICS  AND 
GEOGRAPHY 

AD-405    940  Dlv.      2,    25 

(TISTB/KJH)   OTS   price  $8.10 

Netroalca   Associates.    lac.    Palo  Alto,    Calif. 
INTM18DIATB-SCALB   ABBOSOl.    CLOUD   TRAVEu   AND 
DIFFUSION    FROM   uON-cSVCb  AIRIAi.   uINE    RELEASES, 
by  b.    N.    Vaugkaa   antf  ft.  «•.   ■cHallea.    30  Jaa   63. 
81p.   TR97 
Coatraet   0A42   007eal5i3 

Unclassified   report 


Descriptorsi      •Aerosols.    •Scatterlag.    Dif- 
fusioB.    Noteorology,    Teaperatare.    Particles, 
Flueroscoaet.    Mlad,    Saapllag.    Heat.    Doaago. 
■atkeaatical    aaalysls, 

A   saries   of   low-level    aerial    llao  releases   af 
flaorescoat   particles   uador  a   variety  of 
ataospkerlc   stability  coaditioas    is    belag   eoa- 
ducted   at    Dugway   Provlag   Grouad.    Utak.      Aerosol 
saaples   are   obtaiaed   at    grouad   level    to    15   alios 
aad   aloft    to   700    feet    froa   tower   aad    ballooa- 
aoaated    saaplers.      Tke    first    alee   of   tkese 
trials    kave   beea   aaalyied    la    teras    of   a   dif- 
fasioa   aodel    baaed   oa    eotiaatea   of   tke  vertical 
eddy   keat    flux  obtained    froa  aeaa   teaperature 
profiles   aad    tkeir   ckaage  witk    tlae.      Satis- 
factory  agreeaeat   was   obtaiaed    betweea   calcalated 
aad   observed   dosages   wkea    the  wlads   at    release 
altltado  wore   reasonably   unlfora   aad    aearly 
parallel    to    tke  dowawiad   saapling   line.      (Autkor) 

AD-406   082  Dlv.       2 

(TISTP/FR)    OTS   price   $1.60 

lastitate    for   Defense   Analyses.    Nashi'agton.    D.    C. 

DEPTH   OF   FOCUS   OISCRIHINATION    BY    CRUSTAL   PHASES 

FOR    NTS    NUCLEAR    EXPLOSIONS, 

by   John   DeNoyor.    Hnr   63.    Up.    RP   P12; 

IDA    H063    1345 

Contract  SD50 

Unclassified  report 

Descriptors:  •Seisaic  wovei.  Underground 
explosions.  Nuclear  exploaions.  Velocity, 
Lithosphero,  Soisaological  stations. 

Tiae  residuals  for  Pg-Pa  iatervals  as  a  faactioa 
of  epiceatral  dlstaace  aad  Sg-Pa  intervals  are 
exaaiaed  for  'calibrated'  source-to-recordiag- 
ttation  paths.   At  soae  stations,  it  is  fouad 
that  tho  residuals  are  reduced  by  about  oae- 
half  whea  true  epiceatral  distance  it  used. 
Depths  of  foci  for  16  nuclear  explosions  are 
estiaated  froa  Pg-Pa  residuals.   Mhen  the  average 
is  taken  for  depth  estiaates  froa  three  or  aero 
recording  stations,  the  results  are  wlthia  10 
ka  of  the  surface.   Depths  coaputed  froa  slagle 
statloas  aay  be  as  auch  as  30  ka  in  error.   The 
greatest  source  of  error  is  in  reading  arrival 
tiaes  of  the  Pg  phase  with  sufficient  accuracv 
froa  LRSM  three-coaponent  recordings.  (Anther) 


AD-406  094 
(TISTP/AiS) 


Div.   2.  31 
OTS  price  12.40 


David  Taylor  Model  Basin,  Mashlngton.  D.  C. 

STRUCTURAL  DESIGN  OF  VIEWING  PORTS  FOR  OCEANO- 

GRAPHIC  VEHICLES. 

by  Jaaes  A.  Nott.  Mar  63.  22p. 

ProJ.  S  F013  0103 

DTMB  1737 

Uaelassified  report 

Descriptors:   •Oceanographle  vessels,  •Oeeaao- 
graphfc  equipaent,  •Underwater  equipaent. 
Cylindrical  bodies.  Optical  equipaent.  Models 
(Siaulators) .  Model  tests.  Model  basins. 
Tltaaiua.  Acrylic  resins.  Pressure,  Hullt 
(Mariae).  Stresses,  Equations.  Matheaatical 
aaalysls.  Design,  Underwater. 
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AD-406  215     Div.   2.  6.  12 
(TISTP/TCG)  OTS  price  14.60 


MY 


lastitute  of  Scieace  aad  Tech 

Aaa  Arbor. 

EFFECTIVE    ANTENNA 

AND   COSMIC    NOISE    I 

by   A.    Naparstek. 

Coatraet   AF33   6l6 

Task  50927 


U. 


TEMPERATURE  FROM 
N  THE  0.1-  TO  40. 
Mar  63.  41p.  4515 
8244.  ProJ.  1  620 


i   Michigan, 


Uaclassifitd  rjeport 


Descriptors:  •A 
radio  waves,  •To 
Noise  (Radio),  B 
paraaeter.  Earth 
Absorption,  Atte 


Bteaaas,  •Bxtrater 
aperature,  Radiof 
rightaess,  Meteoro 
Oxygen,  Mater  va 
auatioB,  Theory. 


This  report  preseats  a  derivati 
sioa  for  the  effective  aatenna 
aateaaa  viewiag  a  aultitude  of 
distributed  radiof requeacy  nois 
presentation  aakes  use  of  conce 
aad  units  that  have  been  introd 
astronoay  for  the  purpose  of  do 
aeats  of  radio-f requeacy  radiat 
terrestrial  origia.  The  report 
coaprehensive  review  and  analys 
kaoHledge  of  and  available  data 
frequency  noise  of  terrestrial 
trial  origin  in  tke  0.1-  to  40. 
band.  These  data,  together  wit 
equation  for  the  effective  ante 
will  enable  oae  to  calculate  th 
aatenna  teaperature  for  any  ant 
the  earth's  surface,  provided  t 
power  pattern,  the  directivity, 
ciency  of  the  antenna  are  kaown 
also  shows  how  to  deteraiae  roa 
for  the  effective  aBtoaaa  toape 
located  la  aerospace.   (Author) 
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AD-406  270      Div.   2 
(TISTP/RLG)  OTS  price  $1.10 

Naval  Oceaaographic  Office.  Mashingt^b,  D.  C. 

OPERATION  DEEP  FREEZE  1963  ROSS  SEA  ^CEANOGRAPHIC 

SURVEY. 

2  May  63.  3p. 

NOO  S2346  Uaelassified  ^kport 


Descriptors:   •Polar  regions,  •Oce 
data,  •Oceaaographic  equipaent.  To 
Saliaity,  Plaaktoa,  Paleoecology, 
istry,  Oceanology.  Saaplers.  Oceaa 
saapling. 

Tke  oceanograpkic  survey  prograa  was 
two  phases:  (1)  occupation  of  a  ser 
ard  oceanograpkic  stations  with  a  st 
val  of  approxiaately  30  ailes,  and  ( 
of  specific  statloas  after  1  March  1 
forecasting  potential.  During  both 
NAVOCEANO  personnel  aade  standard  oc 
statioa  observations,  aad  collected 
sediaeat  and  biological  saaples.   (A 


lie 


AD-406  271      Div.   2.  30 
(TISTP/MH)  OTS  price  $3.60 

Aeroaautical  Chart  and  Inforaatlon  Cditer. 

St.  Louis.  Mo. 

OPERATIONAL  USE  OF  THE  AP-2  AT  ACIC. 

by  Hilliaa  C.  Mahoney.  Mar  63.  26p. 

ACIC  TP11 

Uaclaasified  ilAP"'^ 


Descriptors:   "Photograaaetry.  •Ini 
tioa.  •Special  purpose  coaputers. 
Design.  Tests. 
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AD-406  295      Div.   2 
(TISTP/RLG)  OTS  price  $1,10 

Directorate  of  Scientific  Inforaatlon  Service 

(Canada) .. 

A  NEM  DIRECTION  IN  COSMIC  RAY  RESEARCH, 

by  A.  A.  Poaanski,  tr.  by  E.  R,  Hope.  1963,  2p. 

DSIS  T377R  Unclassified  report 

Traas.  froa  Vestnik  Akadeaii  Nauk  (SSSR),  vol. 
11.  pp.  130-131.  1962. 

Descriptors:   •Cosaic  rays.  Syaposia. 


AD-406   369  Div.      2 

(TISTP/MH)    OTS   price    $1.60 

Block  Associates,  Inc.,  Caabridge,  Mass. 
ATMOSPHERIC  INFRARED  OPTICS  -  FLUX  MEASUREMENTS. 
Seai-annual  rept.  no.  3,  1  July-31  Dec  62, 
by  Merle  J.  Persky.  31  Dec  62,  8p. 
Contract  AF19  628  210 

Uaelassified  report 

Descriptors:  •Ataosphere,  •Ballooas.  •Infra- 
red spectroscopy.  Infrared  radiation.  Instru- 
aentation,  Interferoaeters . 

A  balloon-borne  experiaent  to  aeasure  the  upward 
and  downward  ataospheric  radiance  is  described. 
The  instruaents  used  were  two  infrared  inter- 
feroaeter  spectroaeters ,  Block  Associates,  Inc. 
Models  I4T  and  I4TC,  the  I4T  looking  alternately 
at  tke  nadir  and  zenith  while  the  I4TC  looked 
continually  at  the  nadir.   (Author) 


t! 


LD_406  377      uiv.   2,  20 
TISTM/EJH)  OTS  price  $5.60 


Aray  Eagiaeer  Research  and  Developaent  Labs., 
Fort  Belvoir,  Va. 

SOIL  DENSITY  STUDIES  IN  CONNECTION  MITH  DETECTION 
OF  UNDERGROUND  NUCLEAR  EXPLOSIONS.   PART  I  - 
NUCLEAR  TECHNIQUES.   PART  II  -  THERMAL  TECHNIQUES. 
PACKRAT,  HARDHAT  AND  GNOME  EVENTS. 
Final  te-chnical  rept. 
1  Nov  62,  50p. 

Uaelassified  report 

Descriptors:   •Underground  explosions,  •Nuclear 
explosions,  'Soils,  Inst ruaentat ion,  Radiation 
aeasureaent  systeas.  Density,  Radioaeters, 
Theraal  radiption.  Infrared  iaages.  Blast, 
Detection. 


DlvUion  3  -  CHEMICAL  WARFARE 
Division  4  -  CHEMISTRY 

Nuclear  tachaiqiieii   The  co«t  iBuoys-reidlig 
Qaalicoa  502  bulk  deatity  gauge  canaot  be  used 
affectively  to  detect  deatity  dlffereaees  ia  tfce 
soil  beeauie  of  extreaie  seaiitivity  to  height 
variatioat  aad  »oil  aicro-relief .   The  P-22  »ur- 
faco  deatity  gauge  it  (uitable  for  detectiag  toil 
daaaity  differeacet.   Effectt  of  aor«al  variatioas 
la  local  toil  textare,  ttractnre  aad  aoitture  coa- 
ttat  (neather  coaditioat)  will  preteat  serioat 
yroblOBt  ia  the  ate  of  aay  toil-deatity  aeatariag 
iattraaeatatioB  for  detectioa  of  aadergrouad 
•xplotioa  areat  aad  aay  iavalidate  their 
■le.   Theraal  techaiqaeti   Althoagh  extreae  back- 
groaad  teaperatare  coatratts  aay  preteat  theraal 
laafiag  probleat,  tatiifactory  iaagiag  of  a  tett- 
aroa  caa  be  accoapliihed  with  good  iaage  detail 
dariag  both  day  aad  aight  obtervat ioat .   The 
Packrat  blatt  tite  wat  detectable  oa  Theraograph 
T-2  thoraal  iaages  dariag  both  day  aad  aight. 
(Aathor) 

A0-A06  ^06     Di».   2 
(TISTP/HLC)  OTS  price  11.10 

ith  Naather  Ving,  Colorado  Springs,  Colo. 
AN  OBJECTIVE  AID  FOR  FORECASTING  STRONG  AND 
GUSTY  SURFACE  WINDS  AT  PORTLAND  AFB.  OREGON, 
by  Thoaas  H.  Siaaoads.  Re«.  May  63,  2p. 

Uaclatsifiad  roport 

Datcriptors:   •Nlcroactaerology ,  •Hiads, 
Meteorological  charts,  Nateorological  paraa- 
•ters,  Neathor  stations.  Gasts,  Weather  fore- 
eastiag.  Data. 

Forecastiag  the  occurrence  of  operationally 
critical  values  of  strong  sarface  winds  with 
accoapanying  gusts  presents  a  aajor  problea  at 
Portlaad  AFB,  Oregoa.   This  investigation 
concerns  the  forecasting  of  strong  southwesterly 
sarface  wiads  with  gusts  greater  than  25  knots 
dariag  the  aoatht  of  Deceaber  through  March. 

A0-i06  626     Oiv.   2,  6 
(TISTP/BLG)  OTS  price  $2.60 

Air  Force  Proviag  Ground  Coaaand.  Eglia  Air 

Force   Base.    Fla. 

A    KETHUD    OF    KBFINIt4C    ELECTRICAL    REFRACTIVE    INDEX 

PROFILES  WHEN  USING  RADIOSONDE  DATA. 

by  Hyles  H.  Mitchell.  Mar  63.  17p- 

APGC  TDK63  20  Uaclassified  report 

Oascriptor*:   •Refractive  index,  •Meteorology, 
•Haaidity,  Raf ractoaeter.  Airborae.  Coaputers, 
Data.  Electricity,  Radiosondes.  Statistical 
aaalysis. 

A  a«thod  is  described  for  providing  greater  de- 
tail ia  the  profile  of  electrical  refractive  in- 
dex derived  froa  radiosoade  data.   This  aethod 
ases  a  greater  auaber  of  significant  levels  of 
aoitture.   Profiles  derived  froa  radiosonde  are 
coapared  with  selected  ref ractoaeter  profiles. 
Ia  additioa.  selected  data  are  used  to  illus- 
trate certain  space  aad  tlae  variatioas  of  the 
refractive  iadax  ia  the  Eglia  Gulf  Test  Raage. 
(Aathor} 


3.    CHEMICAL  WARFARE 
EQUIPMENT  AND  MATERIALS 

AI>>406  066  Div.      3.    2i,    6 

(TISTM/PCR)    OTS  price   $1.10 

Seathera  Research  last..  Biraiagkaa,  Ala. 
(Ne  title). 


EQUIPMENT  AND  MATERIALS 


Moathly  progress  rept.,  ^        ,    ,  i.. 

by  Jaaet  Hottettler  aad  Alvia  Bird.   6  Juae  63, 

3p. 

Coatract  DAIS  108AJK32  A 

Uaclassified  report 

Descriptors:   •Aerosols,  •flash  leaps, 
•Detectors,  •Cheaical  warfare  ageats.  Reti- 
cles, Llghtiag  eqaipaeat,  Televisioa  equip- 
aeat,  G  ageats,  Detectioa,  Caaeras,  Electre- 
cheaistry. 


4.   CHEMISTRY 


AD-A05   903  Div.      4.    10 

(TISTM/EJH)   OTS   price  11.60 

Tracer  Inc.,  Aaatla,  Tex. 

ELECTROCHEMICAL  STUDIES  IN  THE  SYNTHESIS  Of  N-f 

COMPOUNDS. 

Quarterly  status  rept.  ao.  1.  1  JaB-31  Mar  63. 

28  May  63.  lOp.  GR6  6601 

Coatract  Noar^05^00 

Uaelafslfled  report 

Detcriptortt   "El ectrochealstry.  •Nltrogea 
coapoaads.  •Fluorides.  Finer iaatioa.  Solatioas, 
Hydrogea  coapoaads,  Ions,  Aaaonia.  Electrol- 
ysis. Electrolytic  cells.  Electrodes.  Solid 
rocket  oxidixers,  Syathesis  (Cheaiatry). 

The  aia  of  this  project  is  to  deteraiae  the 
likelihood  of  obtaiaiag  loaic  species  coataialag 
oaly  N  aad  F  or  N  H.  aad  F  ia  aahydrous  hydro- 
fluoric acid  (AHF)  solatioas.   The  experiaeatal 
approach  is  based  oa  the  deteraiaatioa  of  the 
theoretical  aad  electrocheaical  properties  of 
solatiea  species  ia  solatioas  ebtaiaed  by 
dissolviag  coapoaads  such  as  NF3.NHF2.  aad 
N2FA  ia  AHF.   Coastant  poteatial  techaiqaes  are 
planned  using  passivated  electrodes  to  stady  the 
aechaaisB  of  the  electrosyathesls  of  N-F 
coapouads  (e.g.  NF3)  whea  NH3  is  electrolysed 
ia  AHF.   Coacurreat  conductaace  experlaeata 
will  be  Bsed  to  deteraiae  the  eoaceatratioa  of 
ioaic  (protoaated)  species  in  solutions  of  the 
N-F  coapounds  in  AHF.   By  coabinlng  the  data 
froa  these  two  types  of  experiaeats.  the  exteat 
of  participation  of  protonated  N-F  species  ia 
the  electrode  reactioas  caa  be  deteralaed.   Aa 
electrocheaical  cell  has  beea  desigaed  aad 
asseabled  which  proTides  for  the  prodactioa  of 
solatioas  of  the  N-F  coapouads  of  kaowa  eoa- 
ceatratioa.  (Aathor) 


AD-A05  917 
(TISTM/BRW) 


Div.       A 
OTS   price  $1.60 


Tennessee  Valley   Authority,    Norris. 

HEATS    OF    FORMATION    OF    PHOSPHORUS    OXIDES. 

Progress   rept.    ao,    2.    i    Dec   62-31    May   63, 

by    E.    P.    Egaa,    Jr.    and   B.    B.    Luff.    10   Jaae   63 

lOp. 

Coatract  CMLMC  PA2B  RFP129 

Uaclassified  report 

Descriptorst   •Phosphorus  coapoaads,  •Heat 
of  foraatioa,  Deteraiaatioa,  Ca loriaeters , 
Coabustioa.  Acrylic  resias,  Phosphoras, 
Coabustion  products.  Oxides. 

Results  of  U  coabastioas  of  distilled  phos- 
phorus coated  with  Lucite  are  tabulated.   The 
average  valu'e  for  the  heat  of  coabustioa  is 
713.59  kcal.  per  aole  ?U,    but  the  average 
deviatioa.  *0.265l,  is  larger  thaa  is  accept- 
able for  the  deteraiaatioa  of  the  heat  of 
foraatioa  of  P^OIO.   The  deviatioa  is  decreased 


if  ao  correction  is  aade  for  HP03  fol^aa 
froa  the  water  froa  the  coabustion  o{ 
which  indicates  that  the  assuaed  fo 
HP03  is  aot  adequate,  but  there  is  a 
factory  substitute  for  this  assuapti 
of  oaly  a  few  ailligraas  in  the  saap 
would  accoaat  for  the  deviatioas. 
no  reasoB  to  suspect  the  weights.   ( 


r«a 


bat 


tioa 
Lucite, 
tioa  of 
^   satis- 
qn.  Errors 
e  weights 
there  it 
llathor) 


A0-A06  22^      Div.   i,  25 
(TISTM/EJH)  OTS  price  $4.60 

Moleculon  Research  Corp.,  Caabridge.  Ilaat. 

RESEARCH  ON  BEN2IMI0AZ0LE  DERIVATIVES 

Flaal  rept.,  Mar  62-Feb  63, 

by  A.  S.  Oberaayer,  L.  0.  Nichols,  C 

B.  E.  Norcross,  and  M.  Paaar.   31  Ma 

Contract  AF19  628  ^18,  ProJ ,  6692, 

AFCRL  63  AU  Uaclassified 
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Descriptors:  'Or 
tors.  Molecular  s 
trical  properties 
(Visible  aad  ultr 
tioa.  Crystals,  P 
taace.  Nitrogen  c 
aatographic  analy 

The  syathesis,  pari 
of  a  large  nuaber  o 
are  described.  Coa 
which  allow  for  the 
structural  variatio 
trical  propertiei. 
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AU-40t>   b99  Oiv.      4,    16 

(TISTM/AAH)    OTS   price   $1.60 

Kyoto  U.  (Japan) . 

PHYSICO-CHEMICAL  STUDIES  ON  THE  MICR^$OMAL 

RIBONUCLEOPROTEIN  PARTICLES. 

Final  rept.,  15  Mar  62-U  Mar  63, 

by  Akira  laouye.  U  Mar  63,  Up. 

Coatract  DA92  557FEC34753 

Uaclassified  ^^port 

Descriptors:   •Microsoaes,  •Liver,  Kysiology, 
Cheaistry,  Riboaucleic  acids,  Lyapli^tic  tjt- 
tea.  Naclei,  Nucleotides,  Nucleoprd^eia. 

By  ESR  spectra  aad  aagaetic  susceptilU  ity  aeas- 
ureaeat,  the  f erroaagaet ic  behavior  (f  liver 
ribosoae,  ribosoaal  RNA  aad  tbyaus  Dl  jk  was 
studied.   The  results  obtaiaed  stroafily  suggested 
that  RNA  and  DNA  of  high  aolecular  weight  are 
ferroaagaet ic  in  theaselvet  aad  hencdthey  would 
be  to  evea  ia  the  ribotoaet  or  auclej.   Soae 
ttudiet  on  the  braia  aicrotoaes  were  aade. 
Using  the  aethod  of  isolatiag  liver  i ibosoae,  it 
was  fouad  that  brain  ribosoaes  were  i)so  coa- 
posed  of  110s,  80s  aad  60s  coapoaent,   Electroa- 
aicroscopically,  they  appeared  very  i^ailar  to 
liver  aicrosoaes.   Using  ul traceat ril ^gat ioa  in 
the  deasity  gradieat  of  sucrose,  subi ract iona- 
tion  of  braia  hoaogeaate  was  carried  fut.   The 
■itochondrial  as  well  as  the  aicrosoaf  particles 
were  fouad  to  contaia  soae  phys iologioally  active 
tubstaaces  such  as  ACh,  SP.  Nor  and  jHT.   Elec- 
troaaicroscopical  observatioas  stroaflly  suggested 
that  these  substaaces,  which  were  ast^aed  as  a 
caadidate  of  ceatral  traasaitter  hitherto,  were 
Boraally  preseat  in  the  particles  sia||lar  to  the 
isolated  aerve  eadiag  described  by  del  Robertis 
school.   The  activity  of  these  sabsta|«ces  re- 
covered ia  the  aicrosoaal  fractioa  se^as  to  be 
attributed  to  the  aicroves  icles  (i.e.,.  synaptic 
vesicles)  origiaated  froa  the  disrupted  eadiags. 
Accordiag  to  their  staiaability  with  OsO^,  these 
eadiag-like  eleaeats  seea  to  be  classified  iato 
two  categories;  choliaergic  oaes  coatUiaiag  ACh 
aad  SP  and  aoa-ehol iaergic  oaes  containing  Nor 
aad  5HT.   The  foraer  is  lighter  and  lightly 
stained  with  0s04.  (Aathor) 


COMMUNICATK)NS  -  Division  5 
5.    COMMUNICATK)NS 


AD-A05  952     Div.   5.  32 
(TISTM/DGH)  OTS  price  $2.60 

Defense  Docuaentatioa  Ceater.  Caaeroa  Statioa, 
Alexaadria.  Va. 
COMMUNICATIONS. 
Juae  63.  16p. 

Daclassified  report 

Descriptors:   •Coaauaicatioat  tytteas. 
•Bibliographies,  Televition  coaaunicationt 
tytteas.  Radio  coaaunicatlons  tystens. 


AD-406  055     Div.   5,  1 
(TISTE/CRJ)  OTS  price  $5.60 

Bell  Telephone  Labs.,  lac,  Mhippaay,  N.  J. 
AIRBORNE  COMMUNICATION  SYSTEM  MARCOM  RELAY. 
Quarterly  progress  rept.  no.  3,  15  Dec  62- 
15  Mar  63. 
15  Apr  63.  5*p. 

Coatract  DA36  039tc89250,  OA  ProJ.  3B55  Oi  001  01 

Uaclassified  report 

Descriptors:   •Microwave  coaauaication  tysteat, 
•Microwave  relay  tysteat.  Superhigh  freqaeacy. 
Radio  trantaiition,  Divertity  reception.  Micro- 
waves, PropagatloB,  Antennat,  Airborae. 
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AD-A06  315      Div.   5,  12 
(TISTE/CRJ)  OTS  price  $1.60 

Aerospace  Corp.,  Lot  Aagelet,  Calif. 

MODULATION  CONSIDERATIONS  FOR  THE  TRANSMISSION 

OF  REAL-TIME  SPACE  TELEVISION, 

by  Jeaa  A.  Oevelet,  Jr.   13  May  63,  13p. 

TDR169  32  50  A3TN3 

Contract  AFO^  695  169 

SSD  TDR63  117 

Unclnssified  report 

Descriptors:   •Space  coaaunicatioa  systeas, 
•Television  coaaunicat ion  systeas,  •Lunar 
craft.  Digital  systeas.  Analog  systeas,  Palse 
aodulation,  Coding,  Freqaency  aodulation. 
Broadband,  Space-to-surface,  Surface-to- 
space,  Coaaanication  satellites  (Active), 
Coaauaication  satellites  (Passive),  Modalatloa, 
Space  eaviroaaeatal  conditions,  Coaaunicatioa 
systeas. 

Modulatioa  coasiderat ions  for  the  design  of  a 
real-tiae  space/earth  television  link  were 
treated.   To  illustrate  two  extreaes  of  trans- 
aission  possibility,  the  baseband  signal  was 
assuaed:   (l)  digitally  encoded  and  aodulated 
on  a  carrier  as  binary  PCM/PM;  and  (2)  analogae 
aodulated  as  wideband  FM.   Staadards  of  quality 
established  for  the  desiga  of  each  systea  were 


Division  6  -  DETECTION 
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A0-i06  320 
(TISTI/CAM) 


Di».   5.  8 
OTS  price  $10.10 


Holats  aad  Narrer.  lac.  Los  Aageles,  Calif. 
O.S.  HAVY  VLF-COMBFACPAC.  MODEL  STUDIES  OF  THE 
VLF  PAC  ANTENNA. 
12  Apr  63.  It. 
Coatract  NBy37636 

Uaelassified  report 

la  cooparatioa  with  Coatiaeatal  Eloetroaics 
■aaafactariag  Co..  Dallas.  Tax.,  aad  DECO  Elec- 
troaics.  lac.  Boalder.  Colo. 

Descriptors:   •Aateaaas,  Very  low  frequeacy, 
Coaf Igaratioa,  Capacitaaee.  Electrical  iaped- 
aaca.  ■casareaeat.  Aateaaa  aasts,  Miad.  Load 
distribatioa,  Calibratioa,  Data.  Tables,  Na»y, 
Model  tests. 


AO-406  J,63  DiT.   5.  25.  8 

(TISTE/JWS)  OTS  price  $6.60 

Kearfott  DIt..  Geaaral  Precisioa.  lac,  Little 

Falls.    N.    J. 

THE   BIOADBAND   ANTENNA   STODY   PBOGBAM. 

Fiaal    rapt,    aa  Phase   II,    21    Oct   62-21    Mar   63. 

7  lay  63,    51p. 

Caatraet  N0a72i23 

Daclassifiad  report 

Descriptors:   •Aateaaas.  oAateaaa  conflgura- 
tioas.  High  freqaaacy.  Adalttaace.  Ultrahigh 
freqaaaey.  Models  (Siaalatioas) ,  Very  high 
freqaaacy.  Loop  aateaaas.  Oaaidirectioaal  aa- 
teaaas, Aateaaa  radiatioa  patteras,  Aatenaa 
aasts,  Broadbaad,  Military  raqaireaeats. 

Oeteraiaatioa  of  aa  aateaaa  dasiga  which  will 
provide  the  Mariae  Corps  with  a  broadband  aateana 
aver  the  raage  6-30  ac  coasiderably  redaced  ia 
slsa  froa  those  proseatly  available  aad  capable 
of  siapla  aad  rapid  field  iastallatioa  Is  oat- 
llaad.   Its  leag  raage  parpose  is  the  coatiaaa- 
tioa  of  these  lavest igatioas  in  aa  effort  to 
farther  develop  a  sise  redaced  aateaaa  over  the 
exteaded  raage  of  2-100  ac.   Two  aew  aodels  of 
the  Sciaitar,  several  UHF  aodels  aad  a  VHF  aodel 
of  the  Siaaoas  Log  Periodic  were  tested  aad  eval- 
aatad.   A  proposed  aechaaical  dasiga  aad  iastal- 
latioa iastractioas  for  a  fall  scale  eagiaeering 
aodel  of  Sciaitar  No.  2,  desigaed  to  operate  over 
the  raage  6-^2  ac.  is  iacladed.   Withia  the 
• 'state-of-the-art • •  survey  several  new  develop- 
aeats  are  discussed.   These  iadude  a  discussion 
of  a  Fast  Nave  Aateaaa  iavestigatioa,  praliaiaary 
tests  oa  a  aalti-tara  loop  tuaable  coaf igaratioa 
developed  at  Kearfott,  aad  the  Hula  Hoop  (pOBR) 
aateaaa.   Meatioa  is  also  aade  of  a  aew  light- 
weight traasportable  Log-Periodic  Aateaaa  devel- 
oped by  Graager  Associates  and  a  aew  broadbaad 
aalticoapler  which  will  operate  over  (he  raage 
2-30  ac   (Author) 


AD-406  700     Div.   5,  18,  8 
(TISTE/OHD)  OTS  price  %^3.50 

RCA  Defease  Electroaic  Products.  New  York. 
AN  ANALYSIS  OF  PCM  TRANSMISSION  VIA  SINGLE 

SIDEBAND.  .     .  «    z,   iQ, 

by  R.  Gardaer  aad  J.  Rablaowlta.  1  May  63.  191p. 

':t63  419  2 

Coatract  OA36  039sce7240 

Daclassifiad  report 

Descriptors:   "Palse  coaaaaicatioa  systeas. 
•Frequency  aodulatioa.  Feasibility  studies. 
Pulse  aodulatioa.  Ultra  high  frequeacy.  Radio 
coaaaaicatioa  systeas.  Matheaatical  analysis. 
Tactical  warfare,  Coaaunlcatioa  theory, 
Siagle  sidebaad  coaaaaicatioa  systeas.  Radio 
relay  systeas. 

The  object  of  this  aaalysis  1$  to  dateraine  the 
relative  aerits  of  siagle-sideband  traasaissioa 
as  agaiast  FH  traasaissioa  of  aultichaaael  (e.g. 
12-chaaael)  PCM  sigaals,  for  tactical  radio  relay 
equipaeat  ia  the  lower  portioa  of  the  UHF  range, 
aad  to  recoaaead  iaaediate  aad  loag-raage 
d»;velopaent  plans.   The  results,  coaclusioas 
aad  recoaasndatloas  of  this  analysis  are  given. 
(Aathor) 


6.    DETECTKDN 


AD-405  951      Div.   6,  30,  12,  2 
(TISTM/PCR)  9TS  price  $2.60 

Defease  Docuaentatioa  Center,  Caaeroa  Statloa. 

Alexandria.  Va. 

DETECTION  AND  SURVCILLANCE. 

Jiae  63.  I6p. 

Uaelassified  report 


Descriptors:  •Detection. 
•Bibliographies,  •Abstrac 
iaterf ereace,  loaosphere, 
to-aoise  ratio.  Satellite 
Orbital  trajectories.  Opt 
Iaterf eroaeters,  Intercep 
Radar  equlpaent,  Guided  a 
systeas,  Radar  pulses,  Sp 
detectors,  Direction  find 
defease  systeas,  Gaided  a 
air).  Electroaic  scaaners 
Telescopes,  Radio  astroao 
aunication  systeas,  Van  A 
Guided  aissiles  (Surface 
waves,  Meteors,  Guided  ai 


AD-4O6  088     Div.   6 
(TISTP/AM)  OTS  price  $6.60 


•Tracking, 
ts,  Moon,  Radio 

Detectors,  Sigaal- 
s  (Artificial), 
ical  tracklag, 
tion  probabilities, 
issile  trackiag 
ace  flight,  lafrared 
ing.  Antiaissile 
issues  (Surface  to 
,  Radio  equipaent, 
ay.  Venus,  Coa- 
llen  radiatioa  belt, 
to  surface).  Micro- 
ssiles,  Spacecraft. 


David  Sarnoff  Research  Center.  Princeton,  N.  J. 

(No  title) . 

Suaaary  rept. ,  ,  .  ,« 

by  M.  L.  Schultx.  31  Dae  62,  59p. 
Contract  Noar222500 

Uaelassified  report 

Descriptors:   •lafrared  pholoconductor s ,  •In- 
frared detectors,  lapuriiies.  Nickel,  Cobalt, 
Gold.  Geraaniua  alloys,  Silicon  alloys.  Heat 
of  activation.  Single  crystals,  Teaperaiure, 
Geraaniua,  Materials. 

Two  lines  of  research  on  extrinsic  geraaniua  pho- 
toeonductors  are  described  ia  this  report.   Part 
I  deals  with  aa  iavest igation  of  photoconductors 
designed  to  function  in  the  3  to  5  aicron  region. 
For  this,  geraaaiua-sllicon  alloys  activated  with 
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AD-406  C99 
(TISTM/EJH) 


Div.   6,  25,  26 
OTS  price  $3.60 


Laasdale  Div.  Phileo  Corp.,  Pa. 

PEM  FOR  GOLD-DOPED  GERMANIUM  INFRARJ^D  DETECTOR 

TYPE  IR^OO. 

Quarterly    progress    rept.    no.    1,    27  |l)ec    62-. 

27   Mar    63. 

by  D.  Skvaraa.  27  Mar  63,  1v. 

Coatract   DA36  039AMC0U6,te ,    Proj  .    114200 

Uaclassif  led]  (report 


J 


Descriptors:   •Infrared  detectors 
•Single  crystals,  Maaufacturi ng 
Crystal  growtk,  lapurities,  Bariul^ 
Fluorides,  Glass  seals.  Metal  sea 
Silicon  coapouads.  Monoxides,  Mavn 
alssioB.  Materials. 


Mork  on  a  PEM  for  producing  p-type  Mu-doped  Ge 
infrared  detectors.  Type  IR^OO  is  reported. 
Efforts  were  divided  into  3  aala  categories: 
Au-doped  Ge  crystal  growing,  aaterial  evaluation 
and  testing,  and  bariua  fluoride  transaission 
wiadow  sealing  to  glass  and  aetal.   The  proce- 
dures involved  in  aaterial  and  deviqe  fabrication 
and  testing  are  discussed.   Evaluatiion  data  is 
included  in  tabular  and  grapkic  forq.   Probleas 
encountered  in  device  fabrication  a  nid  testing 
aad  difficulties  experienced  in  tke  bariua  fluo- 
ride sealing  prograa  are  also  diseu|s|sed.  (Autkor) 


AD-406  204     Div.   6,  12,  9,  25 
(TISTP/MFA)  OTS  price  $5.60 

RAND  Corp.,  Santa  Moaica,  Calif. 

RADAR  ECHO  FROM  RE-ENTRY  VEHICLES, 

by  Herschel  Weil.   May  63.  43p.  RM3;^$1  PR 

Coatract  AF49  638  700 

Uaelassified  Report 


(4 


Descriptors:  •Plasaa  pkysics.  •R 
vehicles.  'Radar  echo  areas,  Theoi 
Yields.  Magnetic  fields,  Electrons 
density.  Partial  differential  equa 
Peraeability  (Magaetic),  Radar  tri 
Reflection.  loaosphere.  Make,  Elec 
waves,  Measureaeat. 
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local  plasaa  frequency  it   greater  thaa  the  radar 
freqaaacy.   Soae  specific  electroaagnetic  prob- 
leas are  outlined,  the  solution  of  which  would  • 
aid  in  obtaialng  results  better  thaa  the  crude 
estiaates  pres«Btly  achievable.   (Autkor) 

AD-A06  273      Div.   6,  22 
(TISTP/JBA)  OTS  price  $1.60 


Plcatinny  Arsenal, 


Feltaaa  Researck  Labs, 

Dover,  N.  J. 

RADIATION  CHARACTERISTICS  OF  THE  XM-13  AND  THE 

20  MILLIMETER  HISPANO  SUIZA  TRACER  ROUNDS 

by  M.  Nowak,  J.  R.  Staley,  R.  B.  Davis,  aad  W.  S, 

Wkeeler,  III.   May  63,  16p. 

FRL  TR3049 

Uaelassified  report 

Descriptors:   •Tracers  (Ordaaace),  •Radia- 
tioa aeasureaent  systeas.  Infrared  radia- 
tion. Ultraviolet  radiation,  Tiae,  Intensity, 
Brigktness,  Antiaircraft  aaaunition,  Spectrua 
analyzers . 

Tke  XM-13  tracer  and  20  allliaeter  Hispano 
Suiza  tracer  were  tested  ander  static  laboratory 
conditions  for  tkelr  radiant  output  ckaracter- 
isties  in  tke  range  of  .  i.   to  1.1  alcrons.   Tke 
followino  inforaatioB  was  obtained  for  both 
iteas:   (a.)   Tke  spectral  energy  distribution: 
{b.)      Tiae  Intensity  curve;  and  (c.)   Average 
brightness  distribution.   (Author) 


AD-,406  294      Div.   6,  25 
(TISTE/JMS)  OTS  price  $6.60 

David  Saraoff  Researck  Ceater.  Princeton   N  J 

INFRARED  PHOTOCONDUCTORS. 

Suaaary  rept. , 

by  M.  L.  Sckulti.   31  Dec  62.  59p. 

Coatract  Nonr222500 

Unclassified  report 

Descriptors:   •Pkotoelectrlc  aaterials. 
Seaiconductors.  Geraaai ua  a  1 loys .  Silicoa 
alloys,  lapurities,  Gold,  Photocoaduct i vi ty , 
Nickel,  Cobalt,  Teaperature,  Solid  state 
pkysics.  Infrared  radiation. 

Efforts  were  expeaded  to  investigate  extrinsic 
geraaniua  pkotocondactors  activated  witk  suck 
lapurities  as  cobalt  or  gold  where  a  donor  level 
near  tke  valence  band  is  coapensated  with  an 
acceptor.   Under  these  circuastances ,  the  doaor 
level  becoaes  a  pseudo-acceptor  level  and  can 
serve  as  the  activator  for  lafrared  photo- 
conductivity.  Under  certain  operatiag  con- 
ditions, such  activator  centers  should  have  auch 
saaller  capture  cross-sections  than  noraa 1 
acceptor  centers,  which  should  be  reflected  in 
greater  responsi vi ty.   Other  anosulous  effects 
Wight  also  be  expected.   The  efficacy  of 
extrlBSic  geraaniua  as  a  relatively  short  wave- 
leagth  (5  au)  infrared  pho toconductor  is  also 
to  be  explored.   Nickel  as  an  iapurity  la 
geraaniua  is  an  acceptor  witk  aa  ioaizatiea 
energy  of  about  0.23  electron  volts.   Material 
with  this  activator  will  be  prepared  and  tested. 
Two  other  short  waveleagth  photoconductors  are 
also  of  interest  and  will  be  investigated. 
These  are  cobalt  in  geraaaiua  and  gold  ia 
geraaaiua-sllicon  alloy.   (Author) 


AD-406  775     Div.   6,  22 
(TISTA/EJH)  OTS  price  $5.60 

Aeronautical  Research  Lab.,  Office  of  Aerospace 
Research,  Mright-Pattersoa  Air  Force  Base,  Ohio. 
AUTOMATIC  OPTICAL  RANGE  FINDER, 


Divtslon  7  -  ELECTRICAL  EQUIPMENT 


by  Neratx  laabtiitke  and  Hsbert  Katttert.  Feb  63, 

i9p. 

rr»J.  7072.  T««k  70827 

AIL  63  48  OaeUitiritd  report 

■•port  •■  loioorcli  oa  Qaaataa  Nataro  of  Ligkt. 

Doteriptori:   •■•ago  fiadiafl.  •Optical  target 
doilgaatort,  Electroa  optics.  Optical  oquip- 
■•at,  Hoalag  devices.  Scaaaiag.  lafrared  opti- 
cal systesis.  latheaatical  aaalytis,  Aatoaatic, 
lafrared  detectors. 

Tbe  dtffereat  petalble  ceaTeatloaal  aethods 
asable  for  passive  electroaie  raage  fiadiag  are 
aaalyaed.   A  ae«  aethod  is  suggested,  baviag  coa- 
•iderable  advaatages  over  these.   A  workiag  aodel 
to  deaeastrate  tkis  aew  aetkod  was  desigaed  aad 
ballt  for  evalaatioa  of  experlaeaial  data  aad 
detailed  descriptleat  are  added  to  tke  report. 
(Aatkor) 


7.    ELECTRICAL  EQUIPMENT 

AB-405    957  DIT.      7.    20,    25.    21.    12.    17 

(T1ST«/PCB)    OTS   price  ♦i.60 

Defease  Deeaaeatatiea  Ceater.  Caaeroa  Statlea, 

Alexaadria,  Va. 

POni  GKNBBATION. 

Jaa*  63.  42p. 

Daclasiified  report 

Deaerlptorat   •Poaer  eqaipaeat.  •Nuclear  poaer 
plaata.  •Solar  cells.  •Theraoelectrleliy. 
•Pleieelectrlc  effect.  •Kaorgy.  •Bibliographies. 
•Abstracts.  Aircraft  aaclear  propuUioa, 
Naclear  propalsioa.  Electric  poaer  productioa. 
Subaariaes.  Rocket  propalsioa.  Theraoaaclear 
reactioas.  Uaderweter  prepalaioa.  Naval  vessels 
(Coabataat).  Spacecraft.  Space  flight.  loa 
eaglaes.  Icebreakers.  Solar  faraaces.  Plasaa 
physics,  Pael  cells,  iagaeiohydrodyaaaics . 
Beilisg  water  reactors.  Beactor  operatioa. 
Naclear  aeapeas.  Alloys.  Satellites  (Arti- 
ficial). Power  eqaipaeat. 

AO-406  106     Dlv.   7 
(TISTB/PCB)  OTS  price  1.75 

Harry  Dlaaoad  Labs.,  Vashiagtoa,  D.  C. 

OXYGEN  SOUBCeS  FOB  FUEL  CELLS. 

by  A.  F.  Forsiati  aad  D.  Siagaaa.  25  Apr  63, 

29p. 

ProJ.  96094 

HOL  TB1128  Uaclassifled  report 

Oeseriptors:   •Feel  cells.  •Oxygea.  •Bibliog- 
raphies. Coapressed  air.  Liquefied  gases. 
Cheaical  coapoaads,  Eleetrocheai stry.  Power. 
Cryogeaics.  Specif Icatioas.  Cylladrical  bodies. 
Volaae.  Height,  Coataiaers.  ■aterials.  Barlaa 
coapoaads.  Peroxides.  Lithiaa  coapoaads,  Sodiua 
coapoaads.  Chlorates,  Petasslaa  coapoaads, 
6as-geaeratiag  systeas,  Desiga,  ladastrial 
plaats.  Storage.  Power  sapplies.  Batteries 
aad  coapoaoats. 

Coaaerelally  available  gas,  liqaid,  aad  cheaical 
searees  of  oxygea  for  ase  with  fael  cell  bat- 
teries are  coapared.   Cryogeaie  soarces  are 
showa  to  be  the  aost  effieieat  oa  a  weight  aad 
volaae  basis.   Cheaical  geaePators  are  satis- 
factory for  applicatloas  requiring  rather  large 
^aaatities  of  oxygea  gas  at  lafrequeat  periods. 
Coapressed  gas  cyliaders  are  coaveatieat  whea 
saall  qaaatities  of  oxygea  are  desired.   A 
bibliography  of  selected  publicatioas  durlag  the 
past  five  years  is  iacladed.   (Author) 


AD-A06  131      Div.   7,  8 
(TISTE/JBB)  OTS  price  $4.60 


Geaeral  Electric  Co..  Scheaectady.  N.  T. 

PERFORiANCE  CHABACTERISTICS  AMD  EMISSION  COOLING 

■EASDREMENTS  TAKEN  ON  A  Cs  VAPOR  THEBilONIC  CON- 

VERTEB  KITH  A  THORI UM-TDMGSTEN  EMITTER. 

by  J.  M.  Heustoa.  May  63.  36p.  SRI 

Coatraet  AF19  60i  8^24,  ProJ.  8659,  Task  865902 

AFCRL  63  450  Uaclassifled  report 

Descriptors!   •Theraioalc  coaverters,  •Ceslua, 
•Power,  Resistaace  (Electrical).  Electrodes. 
Effectiveaess,  Staialess  steel.  Thoriaa  alloys, 
Taagstea  alloys.  High  teaperature  research, 
Electroas,  Electric  peteatlal,.  Plasaa  physics. 
Teaperatare,  Filaaeats.  Space  charges,  Thera- 
ioalc eaissioa.  Vapor  pressure.  Life  expectaacy. 
Electric  carroats,  Siateriag.  Seals  (Stoppers), 
Measareaeat,  Test  eqaipaeat  (Electroaics; . 
Atoas.  loas.  Resoaaace  absorptioa.  Cooliag. 

Measareaeats  were  aado  oa  a  cylladrical.  ia- 
directly  heated  Cs-vapor  theraioalc  coaverter 
haviag  a  staialess  steel  collector  spaced  l  aa 
froa  a  13.3  sq  ca  Th-M  eaitter.   At  aa 
eaitter  teaperatare  of  2100  K  a  power  oatput  of 
4.4  w/sq  ea  (at  1.3  »)  at  a  aeasured  over-all 
efficieacy  of  8.5*  was  observed.   At  2200  K,  a 
power  output  of  8.8  w/sq  ea  at  11.9*  efficieacy 
was  observed.   Measareaeats  of  the  cooling  of 
the  eaitter  due  to  electron  eaissioa  indicate 
that  ia  the  retardiag  raage  of  the  coaverter  the 
eaissioa  cooliag  is  Just  what  siaple  theory 
would  predict,  the  plasaa  electroa  teaperature 
beiag  equal  to  that  of  the  eaitter.  For  collector- 
to-eaitter  voltages  acre  positive  thaa  approxi- 
aately  -1.3  v.  the  eaissioa  cooliag  fell  far 
below  that  predicted  by  siaple  electroa  eaissioa 
froa  the  eaitter.  iadicatiag  that  a  large  aaouat 
of  power  (as  auch  as  20  w/sq  ca  at  positive  col- 
lector voltages)  was  flowing  froa  the  plasaa 
back  to  the  eaitter.   This  anoaaly  ia  the  eais- 
sioa cooliag  is  iaterpreted  ia  teras  of  resoaaace 
dradiatioa.  excited  atoas.  aad  loas  returaiag  to 
the  eaitter.   These  origlaate  ia  a  regioa  of  high 
electroa  teaperature  adjaceat  to  the  eaitter. 
(Aathor) 


AD-406  134     Di».   7 
(TISTM/BRM)  OTS  price  $9.10 

Gultoa  ladustries  lac,  Metuchea.  N,  J. 

STATE  OF  CHARGE  INDICATORS  FOR  NICKEL  CADMIUM 

BATTERIES. 

Fiaal  rapt.  Jaa  62-Jaa  63. 

by  M.  Larie,  H.  N.  Seiger,  aad  R.  C.  Shair. 

Feb  63,  95p. 

Coatraet  AF33  657  8130,  ProJ.  8173.  Task  817304 

15 

ASO  TOR63  191 

Daclassified  report 

Oescriptorst   •Alkaliae  cells,  Electric 
carroats,  Electric  discharge.  Electrical 
properties,  Measuriag  devices  (Electrical  aad 
electroaie).  Phase  aeters.  Nickel,  Cadaiua, 
Test  sets.  Test  equipaeat  (Electroaics),  Test 
eqaipaeat. 

The  variatioas  of  several  electrical  properties 
of  aiekel  cadaiaa  cells  witk  state  of  ckarge 
were  studied  to  deteraiae  the  saltability  of  any 
of  these  for  aeasariag  state  of  charge.   Three 
aethods  were  origiaally  proposed:   aeasureaoats 
of  ohaic  resistaace,  aicroseeoad  traasleats  aad 
doable  layer  capacltaace.   During  the  iavesti- 
gatioas  two  additioaal  paraaeters  were  aeasured, 
a.  c.  iapedaace  and  phase  shift.   Double  layer 
capacitance  aad  a.c.  iapedaace  aad  traasieat 
behavior  are  aot  aseful  properties  for  deteraia- 
iag  state  of  charge.   A  phase  shift  systca  is 


described  which  whea  properly  call 
dieted  state  of  charge  with  aa  aver 
of  *  10$.   Ohaic  resistaace  aeasur 
correct  coaditioas  showed  a  closer 
state  of  charge  but  is  difficult  t< 
(Author) 
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AD-4C6  I""*      Dlv.   7 
(TISTE/PAR)  OTS  price  $8.10 

Tiaes  Mire  and  Cable  Co.,  Inc.,  Hal 
Conn . 

DESIGN  AND  DEVELOPMENT  OF  IMPROVED 
COAXIAL  CABLE. 
Interia  developaent  rept.  no.  2,  1 
29  Jaae  62,  81p.  ER222  B 
Coatraet  N0bsr87678,  ProJ.  SF00603O^ 

Unclassified 


1 11^ 


Descriptors:   'Coaxial  cables.  Ab^fsives, 
Attenuation,  Stability,  Standing-^^ve  ratios. 
Tests,  Electric  cables,  Flaaaabilhy.  Electric 
potential.  Electrical  iapedance,  Itelectr ics , 
Polyethylene  plasties.  Tables,  Hi^ik  frequeacy, 
Very  high  frequency.  Ultrahigh  frr^uency. 
Superhigh  frequency,  Test  equipaeit.  Test 
aethods,  Tests,  Materials.  Moistui iproof ing 


The  results  of  attenuation,  VSHR.  wi ter t ight ness , 
stability,  pliability  and  other  test  $  on  33 
various  saaple  constructions  show  tlSt  RG-214/0. 
RG-217/U  aad  RG-218/U  can  be  redesiffed  to  be 
watertight  at  1000  pti  and  have  lesi  attenuation, 
better  attenuation  stability,  be  aoi ^  pliable, 
and  have  better  abrasion  resistance  ^haa  the 
standard  designed  cable.   The  new  d4|igns  would 
still  be  coapatible  with  the  connec«Srs  pres- 
ently used  on  the  standard  cables.  {The  sise  of 
the  cable  can  also  be  decreased,  if  desired. 


ELECTRICAL  EQUIPMENT  -  Division  7 


Ingford. 

TERTIGHT 

t-31  Dee  62. 

Task  2266 
report 


but  thea  the  connector  woald  require!  redesign 


The  results  presented  show  the  techn 
to  aanufacture  the  braid  watertight 


pressures  greater  than  250C  psi.   Tl|4  attenda- 


iuat ioa 

Id 


tion  on  all  R6  coaxial  cable  can  be  decreased 
by  an  iaproved  braid  design.   HG-Sl^yu,  which 
is  considered  one  of  the  better  designed  RC 
cable,  has  better  than  20t  less  attej 
froa  10  ac 
desiga.   Th 

alaost  coapletely  apoa' its  Jacket  stIUfness. 
Pliability  resalts  are  presented  that  show  poly 
urethane  Jacketed  cables  are  vastly  aore  pliable 
at  80  F,  0  F  aad  -40  F  than  pol yvi nyl chloride 
or  polyethylene  Jacketed  cables.   The  prograa 
for  the  next  interval  is  presented.  ||(ABthor) 


AD-406  219 
(TISTP/AMS; 


Dlv.   7.  25 
OTS  price  $16.00 


SPECTROLAB  Inc..  North  Hollywood,  Ca 
INVESTIGATION  OF  OPTICAL  COATING  FOR 
Final  rept.  1  Juae  61-10  Sept  62. 
by  R.  J.  Roaaagaoli.   10  Sept  62.  1v 
Coatraet  DA36  039SC87449.  ARPA  Order 

Uaclassifled 

Descriptorst  •Solar  cells.  "Optic 
iags,  SilicoB,  Desiga.  Optical  fil 
Mirrors.  Teaperature.  Coatrol.  Sol 
tioa.  Experiaeatal  data.  Eaissivith 


The  use  of  coaceatrated  and  filtered 
tioa  oa  silicoa  photovoltaic  cells  i 
systeas  was  iavestigated  as  a  aethod 
the  perforaaace  aad  of  reducing  the 
cost  of  such  systea.   In  conaectioa 
study,  the  developaent  of  spectrally 
aultilaver  interference  filters  wits 
It  was  first  necessary  to  study  the 
of  the  eatire  systea  as  well  as  the 
characteristics  of  solar  cells  aad  f 


l: 
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llf. 
SOLAR   CELLS. 
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f1. 


The  investigation  indicated  that 
of  concentration  obtainable  with 
filter  depends  stroagly  upon  the 
ties  of  the  filter.   On  the  basis 
ies.  eleaentary  conditions  of  sys 
optiaua  perforaaace  were  establis 
basic  plaa  was  outliaed  for  fabri 
prototype  solar  systea  with  conce 
filteriag.   It  can  be  concluded  f 
igation  that  the  use  of  coacentra 
lag  caa  afford  valuable  iaproveae 
aad  weight  of  solar  power  systeas 
the  power  per  cell.   (Author) 
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AD-406   286  Div.       7      11 

(TISTE/CAM)    OTS   price   $2.60 

Research    Labs,    for    the    Engineering   Sciences    U      of 

Virginia.    Charlottesville. 

RESEARCH    INVESTIGATION   OF   MAGNETIC    AND    ELECTRIC 

FORCES    FOR    ROTATING   SHAFT   SUSPENSION. 

Technical    progress    rept..    Mar-May   63, 

by  B.  J.  Gilpin.   Juae  63.  24p.  EMI4454  114  63U 

Contract  AF33  657  8352 

Uaclassifled  report 

Descriptors:   •Bearings.  •Shafts.  'ResoBaace, 
Motor  geaerators.  Servoaechani sas ,  Magaetic 
fields.  Electric  fields.  Servo  aaplifiers.  Dy- 
aaaics.  Torque.  Load  distribution,  lapellers 
Velocity.  Rotation,  Daapiag. 

The  radially  passive  bearing  systea  is  found  to 
have  aa  excessively  flexible  shaft.   The  systea 
is  rotated  with  aa  air  turbine  and  dyaaaic  load 
tests  show  no  coupling  between  a  pure  torque  load 
and  the  rigid  body  aodes  of  the  shaft.   The  coa- 
pleted  aechaaical  systea  for  the  radially  active 
bearing  is  given  and  the  aodified  current  drivers 
are  described.   The  contiauing  analysis  and 
experiaental  effort  to  achieve  daapiag  in  the 
resonant  aagaetic  bearing  systea  are  aivea. 
(Author) 


AD-406  623     Div.   7.  20 
(TISTE/CAM)  OTS  price  $4.60 

Aray  Electroaics  Research  and  Developaent 

Agency.  Fort  Monaouth,  N.  J. 

NOISE  SIGNALS  AND  CARRIER  MODULATION  ARISING  IN 

ELECTRICAL  CABLES  DURING  NUCLEAR  PULSE 

IRRADIATION. 

by  Eberhard  Both.  Horst  P.  Brueaaer,  Charles  P. 

Lascaro.  Joseph  Newbert,  aad  Hilliaa  Schlosser. 

"•r  63,  39p. 

Task  3A99  15  006  01 

AELRDL  TR2334  Uaclassifled  report 

Descriptors:   •Nuclear  particles,  •Electrle- 
cables.  •Coaxial  cables.  Modalatioa,  Traa- 
sieats.  Electrical  coadactaace,  Electric 
poteatial,  Alternatiag  curreat.  Electrical 
iapedaace,  Measureaent,  Noise  (Radio).  Radio 
sigaals. 
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The  electrical  aoise  sigaals  aeae 

iadividual 

conductors  of  coaxial 

cables  by 

iacident  nuclear  radiat 

were  studi 

ed  as  a  fuactioa  of  the 

voltage  aa 

d  the  exposure  history. 

processes 

were  fouad  to  reduce  th 

sigaals  in 

repetitive  exposures. 

or  aeaory 

effects  caa  caase  stroa 

signals  if 

the  applied  voltage  is 

successive 

shots.   Oscillatory  si 

ceater  coaductor  were  fouad  to  be 

differeatiatioa  of  the  uaexpected 

curreat  pu 

Ises.   The  latter  can  a 

parasitic 

leakage  curreats  iato  o 

Division  8  -  ELECTRONICS  AND  ELECTRONIC  EQUIPMENT 


•••rby.      *■  *r   tigaal    tr««i«itted   throagk 
■662   A/0   eabU    tmttert   ■   t*«»or«ry   iiteiBttloi 
•  f   alaoit    20*.    wlilU    It    pastes   tliraagb   1659   B/U 
cable    aaaffaetea.      ietbods    far   tbe   dyaaaie  aeas- 
■raMBt   ef  aaisa.    raslttaaea,    attaaaatioa  aad 
laptdaac*   are   described,    aad   deflaite    rales   are 
■Ivea   for  aiaiaiaiag   aeise   slgaals    froa   cables 
■sed    ia   aaclaar   pwlse    radiatioa   aeasareaeats. 
(Aatber) 

AD-i06  627  Dlv.      7.    25 

(TISTP/tLG)   OTS   price  $6.60 

Space  Scieaces  i.ab. ,    Geaeral    ileetrle   Ce., 

THtO«lTICAl.'pERFWR«ANCE    FUR    MHD    GBNERATURS   UTI- 
LIZING  NON-EOUIi-IBHIUII    lUNIZATiyN    IN    PURE    Kutki.1 
HTAl  vapor    SYSTBUS, 

by   f.    H.    Sbair   aad    F.    Cristiaaia.    Jaa   63.    60p. 
R62SD9i 
Ceatract  k¥33  657  8298 

Daclaisified   report 

Descrlptorat      •lagaetobydrodyaaaies ,    •Relia- 
bility,   •laaliatloa.    •Alkali    aetais.    laductaace. 
Naaerical    aaalysis.    Hydroatatics,    Molecalar 
asaociatiaa.    Potaisiaa.    Teaperatare.    Pressare, 
■agaetic    fielda,    lelecalar   properties.    Atoalc 
properties.   Clastic   scatteriag.    Naclear   cross 
sectioas,    Matfeeaatical    aaalysis,   Blectroa 
deaalty.    Power.    Blectroas.    Plasaa   physics. 
Geaerators.    Tbeery,    Stability.    Subllaatloa. 


lack   aoaber   of  the  alkali    aetal    s 
tlgated    to  deteraiae   the    best    sys 
cycle  WD   geaerator   atilislag   aag 
aoa-eqailibriaa  ieaisaiioa.      HHO 
faraaaeaa  aero  calcalated    far   oae 
steady  state    fleas  aith   coastait 
akich   tke  diaer   coaceatratiea    la 
Tke   calealatloas   are    for   a   geaera 
aoated   electrodes.      Potaaslaa  app 
boat   ckoice  aaoag  tke  alkali    aeta 
1-«ega«att   geaerator   operatiag   at 
tares    near    1600  K   aad    total    press 
psia.      Tkis   ckoice   is    based   apoa 
of  tbe  calcalated   geaerator   perfo 
vapor   pressare.    aad   tke   eqaitibri 
of  diaer    ia    tbe  vapor.      The   calcH 
that    the   perferaaace  of  aa   UiD   ge 
liBiag   a   aoa-eqailibriaa  coaditlo 
troas    ia    priaarlly  doaiaated    by   t 
troa-aeatral    collisioa   cross    sect 


AO-^06   70-;  Di».      7 

(TISTE/CAM)    OTS   price  K.60 
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Ioa  Physics  Corp.,  Burliagton,  Mass. 

P-N  JUNCTION  FORMATION  TECHNIQUES. 

Qaarterly  techaical  progress  rept.  ao.  2,  20-*eb- 

19  lay  63. 

19  Bay  63.  ilp- 

Ceatract  AF33  657  10505 

Uaclassifled  report 

Oescripteri;   •Photoelectric  cells  (Seaicoa- 
dactor).  'Solar  cells.  'Eaergy  coaversioa. 
Serveaotors.  Kotatioa.  Ioa  betas.  Effective- 
aess.  Heasareaeat.  Heat  treataeat.  Radiatioa 
daaage.  Teaperatare,  Solar  spectraa.  Ioa 
boabardaeat. 

Piaal  tests  were  aade  oa  all  p-oa-a  cells  ia- 
plaated  ia  the  lavestigatioa  of  effects  of  Jaac- 
tiea  depth  oa  cell  perforaaace.   ladicatioas  are 
that  it  aill  be  possible  to  produce  cells  haviag 
a  good  attch  to  the  solir  spectraa  by  reducing 
Jaactioa  depth.   Cells  aith  Jaactioa  depth*  of 
0.76  aicroa  have  a  spectral  respoase  peak  at 
7500  Aagstroas  (eqaal  eaergy  lapat)  »t.  the 
asaal  6500  Aagstrea  peak  for  diffusion  produced 
p.,a.|.type  cells.   Cell  efficieacy  was  raised  to 
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AD-i06  709     Dif.   7.  8,  12 
(TISTE/OHO)  OTS  price  111. 00 

Boeiag  Co..  Seattle.  Wash. 

ELECTRO-INTERFERENCE  TEST  REPORT  ON  POKER  SUPPLY 

GROUP  (FIGURE  A  128^}, 

by  L.  Dicktoa  aad  B.  Glass.   10  Sep  61,  U5P- 

T2  2786.  Vol  1 

Coatract  AFO^  6^7  289 

Unclassified  report 

Descriptors!   'Power  supplies.  •Radlof requeacy 
iaterfereace.  Electric  cables,  Vuluerabi 1 i ty . 
Experlaeatal  data.  Test  aethods,  Grouad  support 
equlpaeat.  Tests. 
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8.    ELECTRONICS  AND 
ELECTRONIC  EQUIPMENT 


AD-^05   909  Div.      8.    25 

(TISTP/JW)    OTS   price   $9.10 


U.  of  Miaa. 


EloctroB  Tube  Research  Lab. 

■ianeapol is. 

STUDIES  OF  PRIMARY  ELECTRON  SOURCES. 

Scientific  rept.  no.  5.  1  Mar-I  June  62. 

by  D.  E.  Anderson.   Jaa  63.  1v. 

CoBtract  AF19  60^  8381.  ProJ .  ^619.  Task  ^6190 

AFCRL  63  59  Uaclassifled  report 

Descriptors:   •Catkodes  (Electros  tubes). 
•SupercoBductors ,  Oxide  cathodes,  Theraioaic 
eaissioa.  Field  eaissioa.  Cold  cathode  tubes. 

A  BOW  structure  for  choaicaUy  reduciag  (BaSr)O 
cathodes  usiug  carboa  is  described.   Aa  analysis 
of  theraal  chaages  ia  cathodes  under  loag-pulso 
curreat  draia.  aad  coaputer  solutloas  to  the 
equatioas  resultiag  froa  the  aaalysis.  are  pre- 
soBted.  BBd  the  problea  of  cathode  sparkiag  is 
discussed  ia  teras  of  the  indicated  tkeraal  la- 
stability.   Fartker  studies  of  tke  dopeadence  of 
catkodo  properties  of  coating  thickaess  and  of 


ELECTRONlbs  AND  ELECTRONIC  EQUIPMENT  -  Division  8 


photoeaissioa    froa  Ba 0  are   presented.      Prepara- 
tion  of   thia   oxide   filas   oa   vacaua-dtposited  Al 
aad   Be    layers   by   roactioa  with   aa   oilde  ataos- 
phere.    aad   of   MgO   filas    by    ioa    sput^oriag    ia   aa 
iaert    gas   discharge,    is   described,      the   sputter- 
lag   techalque    is   also   applied    to   produce  Ta    fila 
as    sabstrato  aaterials.      A    systea   for   aoaitoriag 
the   coaplex   iapedaace  of   tuaael    devi«es   as   a 
faactioa   of   tiae  aad   of  dc   bias    is   ^tscribed. 
(Author) 


AO-1405    925  Div.      8.    5.    30 

(TISTB/JBN)    OTS   price  $8.60 

Llttoa   Syateaa.    lac.    Nalthaa,    Matt. 

STATISTIUL    INSTRUMENTATION    STUDY. 

Fiaal   rept.. 

by  A.  M.  Crooke,  M.  B.  Floyd,  aad  A.  IH.  Nattall. 

U  Mar   63.    8Ap, 

Coatract   AF30  602  2663.    ProJ.   ^519. 

RADC  TDR63    136  Uaclatslfied 


Descriptors:      •Slgaals.    •Coaauaica 
Coaatlag   aetkods.    Curve    fittiag. 
Statistical    faactioat.    Models    (Sia 
Baadwidtk,    Taylor's    series.    Digits 
Aaalysis,    Data.    Data   processiag   t 
lattraaeatatloa.    Statistical    aaal 


task  A51903 

report 


ioa    tkeory, 
u       blllty. 
i|latioat). 

coaputert. 

eat. 

a. 


Prlobal 


r«^ 


r'li 

Several    teckaiqnei    for    ettlaatiag   a-  |i   order 
statistics   of  tlgaalt    are   lavettigat  >«1.    iaclad- 
iag   curve    fittiag   aethodt    iavolvlag     •atiaatloa    of 
average   vaiuei    of    fuactioBt    of  tigaal    aapiitudet. 
aad   taccets   couating   aethods    for  whUli   probabili- 
ties   are   estiaated    as    the   perceatage 1 tiae   that 
a    specified   coadltioa    exists.      Oae  of   the   success 
couatlag   aethods    is    selected    for    lapf eaeatatioa, 
aad   a    breadboard   aodel    coastructed.      This   device 
will    calcalate    fourth    (aad    lower)    order   Joiat 
aad   coaditloaal    probability  deasity     liactloat 
aad  dittributioa    faactioat    for   tigaal |   with 
bsBdwidth    lett    that    10  Kept.      Provlti ^at    are   ia- 
corporated    ia    the   breadboard    for   calt^latiag 
probability  of  aay    foarth   order   eveaj    la    tigaal 
space,    through   siaple   aad    iaexpeaslvi  aodifica- 
lloB   of  oae   unit    in    the  device.      (Author) 


AD-405   926  Div.      8.    12.    7 

(TISTE/JMS)    OTS   price   $10.50 

Boeing   Co.,    Seattle.    Nash. 

ELECTRO-INTERFERENCE   TEST   REPORT   ON   if*MER 

SUPPLY   GROUP.     (FIGURE    'A'    128^)    SERI/t    NUMBER 

0004. 

by  C.  H.  Tracy.  U  May  63.  133p.  T2  iiS6   V2 

Coatract  AFO^  6^7  289 

Uaclassifled  i|#port 

Descriptors:   •Power  supplies,  •Radio  iator- 
ference,  Electroaagnetic  pulses,  Eloctro- 
aagnetic  waves.  Guided  aissiles  (Sutface  to 
surface).  Magnetic  fields.  Very  loi^  frequeacy 
High  frequency.  Very  high  frequoBcyl,  Tests. 


PR 


The  Test  Itea,  Power  Supply  Group.  DC 
3386/GSW-4.  Serial  No.  OOO4,  Boeiag  P 
25-22552-36,  Figure  A  1284,  coBsists 
rack  coataialBg  four  28  VDC  power  su 
AC  Paael,  aad  a  DC  Paael.  The  suppli 
rated  at  12A,  24A  aad  two  at  36A.  Th 
supply  was  Bot  iacladed  la  the  Test  I 
aitted  for  electro-laterf erence  tests 
parpose  of  this  test  was  to  deteraiae 
generated  electro-laterf erence  levels 
susceptibility  characteristics  of  the 
Itea.  The  following  tests  were  perfo 
conducted  interference;  radiated  iat 
RF  conducted  susceptibility;  aagaetic 
eqnipaeat  susceptibility;  sad  aagaeti 
cable  sasceptibllity.   (Author) 
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LF,  OA- 
4rt  No. 
qf  oae 

lies,  aa 
^s  are 
a  24A 
t)ea  sub- 

I   The 

the 

land 

Test 
paed: 
eirif  ereace, 

induced, 
n   induced. 


AD-405  935     Div.   8,  25 
(TISTM/EJH)  OTS  price  #2.40 

Aray  Electronics  Research  and  Oevelopaeat 

Agency,  Fort  Monaouth,  N.  J. 

SOLID  STATE  S-  AND  X-BAND  PONER  SOURCES. 

by  V.  Boxer.  Jan  63.  19p.  Task  3A99  21  003  03 

AELRL  TR2356 

Unclassified  report 

Descriptors:   •Radiof requency  generators, 
•Seaiconductor  devicea.  S-baad.  X-band,  Micro- 
waves, SeaicoBductors,  Stability,  Diodes. 
Frequeacy.  Design. 

It  is  now  possible  to  fabricate  all  seai- 
coBductor  (devices)  sources  witk  usable  aicro- 
wave  output  power.   Specifically.  2  watts  of 
aicrowave  power  at  S-baad  (3000  He)  aad  250 
ailliwatts  at  X-band  can  be  obtained  froa  suck 
sources.   This  report  describes  electrical 
aeasvreaents  aade  on  an  X-band  aodel  at 
USAELRDL  as  part  of  the  aodel-evaluat ion  prograa. 
Spurious  responses  are  shown  to  be  at  least  24  db 
below  the  priaary  output;  stability  is  better 
thaa  O.OOom.   (Author) 


AD-405  949     Div.   8,  26 
(TISTE/PAR)  OTS  price  |2.60 

iBteraatloaal  Reslttaace  Co.,  Philadelphia.  Pa. 
RESISTORS.  FIXED  FILM  TYPE  GENERAu  PURPOSe! 
Quarterly  progrets  rept.  ao.  14.  1  Oet-31  Dec  62. 
by  Jeroae  G,  Buras.  31  Dec  62,  Up. 
Coatract  DA36  039SC81283 

Unclassified  report 

Descriptors:   'Fixed  resittort.  •Retlstors. 
Life  expectaacy.  Productioa,  Tests,  Moisture, 
prooflag,  Mechaaical  properties,  Teasile 
properties.  Noise  (Radio),  Reslstaace  (Elec- 
trical;. Dielectric  properties.  Electric  la- 
SHlatlOB.  AcceleratioB,  Shock  reslttaace. 
yibratlea.  Nanufacturlag  aetbodt.  Reliabllitv 
(El ectroaict). 


Rellabillt 
tlaulag  ai 
ruB  tettlB 
coapleted 
RC-20  pile 
aad  300  Oh 
for  teatia 
100.000  Oh 
undergoing 
pilot  run 
ttages  of 
were  iacor 
el ialaate 
prior  to  p 


y  testlag  (1000  C 
th  8000  hours  coa 
g  of  the  RC-20.  5 
except  for  Group 
t  rua  raages.  10, 
a  have  beea  produ 
g.  The  reaalaing 
a,  1.000  Oha  and 

screening  tests, 
raage  (50  Oha)  is 
production.  Four 
porated  into  the 
' 'sports' '  and  po 
Hot  rua  testlag. 


load  life)  is  coa- 
pleted to  date.   Pilot 
0  Oha  raage  has  beea 
VII  shelf  life.   The 
000  Oha.  500.000  Oha 
iced  aad  are  ready 

three  raages. 

27  aeg  Oha,  are 
The  first  RC-07 

la  the  ialtial 

screeaiag  tettt 
procets  la  order  to 
teatial  failures 
(Author) 


AD-405  954     Div,   8,  18,  12.  6.  5 
(TISTM/PCR)  OTS  price  $1.10 

Defense  Decuaentatioa  Ceater,  Caaeroa  Statioa, 

AlexaBdria,  Va. 

ELECTRONIC  COUNTERMEASURES  AND  ELECTRONIC 

COUNTER-COUNTERMEASURES. 

June  63,  4p. 

Unclassified  report 

Descriptors:   'Electronic  counteraeasares, 
'Electroaic  couater-couateraeasures,  'Bib- 
liographies, 'Abstracts,  Telephoae  coaauaica- 
tion  systeas,  Coaanaicatioa  systeas,  Telegraph 
systeas,  Telephone  coaaunication  systeas. 
Radio  broadcastiag,  Telephoae  equipaoat. 
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Division  8  -  ELECTRONICS  AND  ELECTRONIC  EQUIPMENT 


Aaplifl«r>,  cl»ctroBic  •quipaent.  Radio 
•qvipatat.  Radar  lat«rf eraace,  Raage  finding. 
Radio  aavlgatloa.  Pals*  eoaauaicatton  systeas, 
Aatialreraft  dafaato  tyttaas.  Radio  aitroaoay. 
Spacecraft,  Radio  laterf eraaca.  Rockets,  Radio 
laterferaace,  Rockati.  Radio  Jaaaing.  Radar 
scaaaiag.  Radar  atatioai,  Clactroaic  scaaaari. 
Satellitai  (Artificial),  Solar  radiatloa, 
X  rayi.  Radiation  aaataraaaat  lysteas,  Maai- 
■rlag  devices  (Electrical  and  electroalc), 
Teleaeter  systeas.  Radio  eoaaanication  systeas. 
Radar. 


A0-i05  96a     Olv.   8 
(TISTE/PAR)   OTS  price  11.10 

Osaka  U.  (Japaa). 

THE  OSAKA  TOBE  AS  AN  OSCILl-ATOR  IN  THE  SHORT 

■lULlRETCR   iAVES. 

by  A.    Harai    aad   S.    Mite.    30  May   63.    9p. 

Great   Near   G001661 

Oaeiaasified   report 

Deaeript«rai      •lleetroa   tabes,    •■ieraaave 
•aeillators,    aaoaetic    fields.    Electric   patea- 
tlal.    Cathadea    (Bleetroa   tabes),    Electric 
carreats,    Eleetrea    beaas,    Micre«aTe   eqalp- 
aeat.    Aaades    (Eleetroa    tabes).    Cavity   resoaa- 
tora.    Eleetrea   tabe  heaters.    Eleetroa    tabe 
parts,    HaTegaides,    Eleetrea  deaslty.    Space 
ebarges,    HlcrowaTes,    Desiga. 

A   Barkhaaaea-KiirB  type  eleetroa   tabe  with   a   coa- 
fiaiag  d.c.    aagaetie    field,    tke   so-called   Osaka 
Tabe.    mm*  desigaatf   aad    fabricated   to   operate  at 
2.5   aa  wave   leagth  with   a   parpese  to   stady   the 
possibility  of   its    practical    fabrieabil i ty. 
Oseillatioa  w»  deteeted   at    a  «aTeleagth   of   2.5 
aa   at    a   aagaetie    field   of  A. 000  gaass    aad   aa 
aaode  voltage  of  COO  velta.      No   apeclal    preei- 
■iaa   aaehialag  was   adapted,    aad   therefore  the 
oatpat    aad    effieieaey  were   aat    the  priae   parpese 
of   this    experlaeat   other   thaa   to    flad    the   possi- 
bility of  •sclllatiaa.      Owiag   to   the  restricted 
eathade   area  af  0.1   aa/a^aare.    it   was   aatiel- 
pated   that   at    beat    aa   eaiasiea   carreat    ef   1    aa 
woald    be  drawa.      However,    actaally.    aa   eaiasiea 
carreat    of  i  aa   resalted.    which    ladieates    that 
farther   redactioa   of  operatlag  wave  leagth   way 
be   posfiblc.      Prebleaa    still    reaala    la   the  ae- 
chaaieal    taaiag  epaetraetioa   aad    aisa   la   the 
iaproveweat    of   effieieaey.    the   solatioa    of  which 
lies    la   the  preciaioa  af  the  aaehialag   praceas. 
(Aathar) 


AD-405  97i      01 V.   8 
(TISTE/PAR)  OTS  price  $9.60 

Syracase  U.  Research  laat. .  N.  Y. 
TRANSIT  TI»E  EFFECTS  1*  PHASED  ARRAYS. 

Cootrait  AF36  602  26i6.  ProJ .  4506.  Task  A5060i 
RAOr  TDR63  67  Uaelassified  report 

Descriptorss   •Aateaaa  radiatloa  patteras, 
•Aataaaa  coaf Igaratloas .  Dipole  aateaaas. 
Anteaaa  lobes,  Aateaaas.  Extreaaly  low  fre- 
queacy.  False  aaa lyiers ,  E leetroaagaetie 
pulses,  Test  eqaipaeat.  Test  aetheds.  Tests, 
Traasieats,  Ceapled  aateaaas. 

Large  liaear  arrays,  whea  excited  by  palses  of 
very  short  daratioa,  la  the  order  of  a  few 
eyeles.  with  all  eleaeats  exeited  siaallaneoasly , 
give  rise  to  radiatloa  patteras  which  have  a 
very  aoa-aaifora  side  lobe  straetare.  aad  resalt 
in  degradatlea  of  the  aaia  lobe  if  the  palses 
are  too  short.   This  report  preseats  a  set  of 
palses  predaeed  at  given  points  in  space  as  a 
result  of  exeltiag  aa  array  of  i9  eleaeats,  with 
half-wave  spaelag.  by  palses  of  five  eyeles  aad 


less   the  phase  of  the  exeiiaiioa  was  varied  to 
cause  the  aaia  lobe  to  scaa  through  20  degrees 

off  boresight.   The  techniques  for  applylag  the 
results  to  axeitatloas  of  aore  than  five  cycles 
were  alvea.   A  faaily  of  radiation  patteras  are 
Qivea;  to  show  the  variatioas  la  the  patterns  as 
a  faactloa  of  tlae,  for  the  several  pulse  dara- 
tloas  stadied.   The  curves  clearly  show  the 
baild-ap  and  decay  of  the  patteras;  »"•  '>"^": 
tloas  la  the  side  lobe  structure,  aad  the  growth 
aad  decay  of  the  aaia  lobe  both  la  width  aad 
aaplltade.   It  was  coaeluded  that  this  aethod  of 
excitatioa  aad  lobe  swltchiag  is  feasible  pro- 
vided the  aialaaa  pulse  duratioa  is  dateralaed 
for  the  givea  array  sixe  aad  desired  scaa  aagle. 
based  upon  specified  Halts  la  aaia  lobe  degra- 
dation.  Side  lobe  snppressioa  could  be  pro- 
vided by  appropriate  selection  of  aaplituda 
distributioa.   (Aulhorj 


AD-405  976 
(TISTE/OHD) 


Div.   6 
OTS  price  $1.60 


■icrowave  Associates  lac..  Burliagtoa.  Maaa. 
SOLID-STATE  S  AND  X  BAND  lUITERS. 
Quarterly  progress  rept.  ao.  k,    1  JaB-31  "ar  W, 
by  Rebert  Teaeahaltt.  10  Hay  63,  Up. 

Coatract  N0bsr87307.  ProJ.  SR0080301.  ST9386 

Uaelassified  rapart 

Descriptorsj  •Liaiiers.  •Dlodoa  (Seaicondue- 
tor).  S  bead,  Varactor  diodes.  Radiafreqaeacy 
power.  Atteaaatioa,  X  band. 


Single  li 
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3  db  hybr 
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By  CO 
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K«  peak 
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be  doae 

1.5  db. 

0  the  de 


pabiliti 
respect! 
easonabl 
abiaing 
s  capabl 
ad  tests 

which  i 
BBdl lag 
r.  soae 
slBce  la 

This  va 
siga  goa 


es  of  5.0  KN 
vely  were  est 
y  low  values, 
two  of  these 

lity  caa  be  d 
were  success 
adicates  a  fa 
capabil ity  ca 
diode  develop 
sertioa  loss 
IBO  la  too  hi 
1  of  1.0  db. 


aad    1.0  E« 

abliahed 
of   iaser- 
BBlts   with 
oabl  ed. 
fully   raa 
rther    la- 
be 
aeat   re- 
fer  this 
gh   with 
(Author) 


AD-A06   054  Div.      8 

(TISTE/JWS)    OTS    price   $7.60 


U.  of  Hiaa. 


Eleetroa  Tabe  Research  Lab.. 

■iaaeapol is. 

STUDIES  OF  PRliARY  ELECTRON  SOURCES. 

Scieatific  rept.  ao.  6,  1  Jaae-l  Sep  62, 

by  D.  E.  Aadarsoa.   Jan  63.  76p. 

Coatract  AF19  604  8381.  ProJ.  4619.  Task  46190 

AFCRL  63  84 

Uaelassified  report 

Descriptors:   •Oxide  cathodes,  •Alkali  aetal 
coapounds.  Dielectric  filas.  Metal  fllas. 
Tberaioaic  eaission,  Photoelectric  effect. 
Dielectrics.  Seaiconduci ing  fllas.  Thickness, 
Galliaa,  Diodes  ( Seaiconductor) .  Aluainua, 
Aluainua  coapounds.  Sandwich  construction. 


A  tube  structure  desi 
cathode  to  a  controll 
alkaline-earth  aetal 
resalts  obtaiaed  froa 
seated.   Photoelectri 
presented  which  illus 
environaent  on  the  yi 
The  systea  used  for  t 
tion  of  the  photoelee 
energy  distributions 
described  in  detail, 
theraioaic  eaission  e 
presented  and  these  d 
evaluation  of  the  ana 
energy  distributions 


gned  to  expose  an  oxide 
ed  partial  pressure  of  an 
vapor  is  described  and 

the  first  tube  are  pre- 
e  yield  ■easaraaeats  are 
trate  the  effect  of  the 
eld  froa  a  BaO  coating, 
he  siaultaneous  deteraina- 
tric  and  theraionic  eaission 
froa  BaO  is  presented  and 

Measureaents  of  the 
nergy  distribution  are 
istributions  are  used  in  an 
lyzer  systea.   Theraionic 
are  presoated  which  provide 


evideace  for  a  coa 
drawiag  do  curreat 
aeasure  of  the  pot 
is  derived  froa  th 
a  farther  study  of 
pulse  eaissioa,  co 
oa  the  oxide  thick 
which  operated  for 
of  foraatioa  of  ia 
tunnel  current  dav 
aaodically  foraed 
tioas.  aad  4  types 
(Author) 


ELECTRONICS  AND  ELECTRONIC  EQUIPMENT  -  Division  8 
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1  dOp  while 
tia^  and  a 
e  of  the  coating 
ioa^,   Results  of 
ce  at    theraioaic 
nd  S  r  evolution 
eat44  for  a  tube 
)ae.   Methods 


ed 

s  fg 
ussc 

ecti^lytic  sola 
taeaj^  were  used. 


Inois,  Orbana. 


AD-406  078      Div.   8,  7,  12 
(TISTE/JBH)  OTS  price  $8.60 

Coordiaated  Seieaee  Lab.,  0.  of  III 
AN  OPTIMIZATION  TECHNIQUE  FOR  PULSs'lUlDTH  MOD- 
ULATED SYSTEMS. 

by  Robert  Milliaa  Kafka.   Hay  63,  <i 
Coatract  DA36  039AMC02208,  OA  ProJ. 

Uaelassified 


i   thin  fila 
4.   A1203  was 


p.  RI63 
3A99  25  004 
report 


Oeseriptors!   •False  aodalation.  ^Control  sys- 
teas, Matheaatieal  aodels.  Linear!  systeas. 
Statistical  faactions.  Control  selquences.  Dig- 
ital coaputers,  Coatrol  siaulatorU,  Aaalysis. 
Attitude  control  systeas.  Vector  Unalysis, 
Prograaaing  (Coaputers),  Statistical  processes. 
Matrix  algebra.  P 

A  procedure  for  the  desiga  of  a  eoak|roller  to 
optiaiae  a  certain  class  of  pulse-wk{dth-aodHlated 
systeas  is  presented.   The  process  kjo  be  con- 
trolled is  tiae-invariaat,  of  arbitrary  order, 
and  exeited  by  a  sequence  of  pul  ses[  igeaerated 
froa  inforaatioa  available  at  arbitfisry  saapling 
instants.   Input  inforaatioa  to  the  isystea  is 
qaite  general  aad  Includes  randoa  ajid  deterainist- 
ie  phenoaena.   Identification  of  th^  plant  is 
sccoaplifhed  using  state  variable  notation  aad 
linear  estiaatioa  techaiqaes.   Predtctioa  of  the 
fature  plant  behavior  is  also  perforned  with 
these  techniques  and  the  control lerl Is  designed 
to  optiaiae  the  predicted  plaat  per^praaace  by 
Biniaising  a  aeasare  of  the  fature  ikstea 
errors.   The  aechaaiaed  optiaal  eoaUol  law  or 
controller  pregraa,  develops  the  pai»e  to  be 
applied  at  aay  saapling  instant  by  ^becifying  the 
palse  width  and  associated  sign.   Tit  general  re- 
sults are  applied  to  several  exaaplifc  through 
digital  coaputer  siaulation.   The  optiaal  pulse 
width  controller  i*  shown  to  produe3'far  better 
perforaance  than  noraal  pulse  width jtontrol  which 
utllixes  present  errors  to  develop  like  actuating 

Stent  and  for 
of  consid- 


lignal  to  be  applied  at  that  saae  it 
soae  tlae  in  the  future.   The  result 
ering  a  faaily  of  step  faaetioa  iapi. 
systea  are  showa  for  a  third  aad  foil 

plaat.   (Aathor) 


AO-4O6  084    Div.   8,  30 
(TISTE/PAR)  OTS  price  $13.00 

Philco  Corp.,  Hillow  Grove,  Pa. 
SUBSYSTEM  SSI  A. 

Final  engineering  rept.,  1  July  60-3 
Addendua  covering  the  period  1  Jaa-1 
by  H.  I.  Glaaer.   1  May  63,  1v, 
Contract  0A36  C39se85146 

Uaelassified  r 


Descriptors:  •Data  processing  sys 
paters.  Prograaaiag  laaguages.  Mo 
systeas,  Desiga,  Data  transaission 
Fire  control  coapaters.  Fire  coatr 
Coaputer  logic,  Vibratioa,  Fire  co 
tea  coapoaeats,  Coaputer  storage  d 


12 


s  to  the 
th  order 


Dee  62  anc* 

ft»y   63. 


>port 

isaa,  •Coa- 
>ile.  Digital 
■ysteas, 
jl  systeas, 
Itrol  syt- 
iiviees. 


Input-output  devices.  Circuits,  Seaiconductor 
devices.  Printed  circuits.  Data  storage 
systeas.  Punched  tape.  Digital  coaputers. 
Prograaaiag  (Coaputers),  Magnetic  core  storage. 
Magnetic  tape.  Coaaunicat ion  systeas.  Power 
supplies.  Punched  cards.  Display  systeas 
Transistors,  Artillery  units. 


The  design 
processing 
appl lectio 
sists  of  a 
with  exter 
transaissi 
foraat ion. 
iacluded  1 
history  of 
heading  of 
(sign  stor 
change,  no 
separation 
ture  of  th 
circuit  de 
• teaperatu 
shaper  cha 
reports  by 
peripheral 


and  fabrication  of  autoaatic  data 

subsysteas  (SSIA)  for  field  artillery 
ns  are  described.   Each  subsystea  con- 

aodified  BASICPAC  systea  together 
aal  facilities  for  autoaatic  entry, 
on,  and  display  of  fire-control  in- 
A  detailed  list  of  specific  iteas 
n  each  SSIA  is  presented.   A  short 

the  SSIA  project  is  given.   Under  the 

logieal  design,  the  five  aajor  changes 
age  change,  MAB  change,  tiaing  counter 
n-FIELDATA  equipaent  change,  control 

change)  affecting  the  logical  struc- 
e  systea  are  briefly  described.   The 
sign  section  only  deals  with  the 
re  fix  change'  and  the  clock  pulse 
nge.   This  report  includes  three  final 

sub-contractors  for  the  SSIA 

equipaent . 
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AD-406  089    Div.   8,  26 
(TISTE/JWS)  OTS  price  $2.60 

Western  Electric  Co.,  Laureldale,  Pa. 

PRODUCTION  ENGINEERING  MEASURES.   HIGH  FREQUENCY 

TRANSISTOR. 

Quarterly  progress  rept.  ao.  6,  20  Dee  62- 

20  Mar  63. 

by  T.  G.  Stoadt.  20  Mar  63,  18p. 

Contract  OA36  039se85969 

Uaelassified  report 

Descriptors;   •Transistors,  Geraaniua.  Epitaxial 
growth.  Vacuua  apparatus.  Vapor  plating.  Ultra- 
high frel|uency,  Oiffusioa,  Bonding.  Gain,  Power, 
Iwpurities,  Arsenic,  Aatiaony,  Manufactur ino 
aethods. 

Engineering  effort  was  devoted  to  the  following 
areas:   developing  iaproveaenis  in  epitaxial  sub- 
strate aaterial;  developing  iaproveaents  in  diffu- 
sion of  epitaxial  aaterial;  continued  evaluation 
of  practical  teehaiques  and  tooling  for  evapora- 
tion and  wire  bonding  processes;  continued  dis- 
cussions on  a  proposed  Test  Specification  with 
representatives  of  U.  S.  Aray  Electronics  Research 
&  Developaent  Laboratory.  U.  S.  Aray  Electronics 
Materiel  Support  Agency,  and  U.  S.  Aray  Electron- 
ics Materiel  Agency.   (Author) 

AO-406  095     Div.   8 
(TISTE/CAM)   OTS  price  $2.60 

Air  Force  Caabridge  Research  Labs.,  Bedford. 
Mass . 

BACKFIRE  ANTENNAS  FOR  SHF ,  UHF ,  AND  VHF  BANDS, 
by  J.  A.  Stroa  and  H.  If,  Ehrenspeck.  Apr  63,  19p. 

AFCRL  63  114 

Unclassified  report 

Descriptors:   •Dipole  aateanas,  Antenaas.  X 
band,  S  band.  Very  high  frequency.  Ultra  high 
frequency.  Superhigh  frequency.  Antenna  lobes. 
Antenna  radiation  patterns.  Antenna  feeds. 
Antenna  coaponents.  Gain.  Attenuators,  Heasure- 
aent.  Test  equipaent.  Model  tests.  Reflectors. 

The  applicatioa  of  the  backfire  principle  to 
endfire  aatennas  increases  their  gain  by  4  to 
6  db  over  that  of  the  original  ga in-aaxiaised 
array,   Basic  investigations  are  described  on 
a  9080-Mc  backfire  aatenna  which  was  coaverted 
froa  an  optiaized  Vagi  antenna.   Backfire  antenna 


DlTlslon  8  -  ELECTRONICS  AND  ELECTRONIC  EQUIPMENT 

•  1 7  _     f  . 


■•4*lt  k»f   b«««  ••ce«»if«ny  tt«t»d  at  fre- 
■•••el«t  of  3000.  600,  Mm*   220  Be.   The  de>ig> 
prtctdar*  aad  physical  dlaaatioai  are  givea  for 
■11  aodolt.   A  aethod  for  baildla«  backfire 
•ateaaat  with  gala  figarec  ap  to  25  db  is 
discassed.   (Aathor) 

AD-406  101      Div.   8,  25 
(TlSTf/J»)  OTS  price  $5.60 

Colaabit  Radlalioa  Lab..  Now  York.      ^,^„-,„-. 
tESEARfH  INVESTIGATION  DIRECTED  TOWARD  EXTENDING 
THE  USEFUL  RANGE  OF  THE  ELECTROMAGNETIC  SPECTRUM. 
Qiarterly  progress  rept.  ao.  1.  16  Dec  62- 

V,   !'%t2ick.   15  Mar  63.  53p.  CU3  63SC90789 
Ceatracts  DA36  039se90789  aad  Noar266i5. 
rrtJ.  IW372  101.  Task  3A99  20  0C1  09 

•"  Uaclaasifiod  report 

Oescriptorst   •Ilectroaics.  Atoalc  properties. 
Froqaeacy  aaalysers.  Hagaetlc  properties. 
Qaadrapole  ■oaeats.  lesoaaace.  Optical 
aaterials,  lasers.  Lithiaa. 


A  detailed  stady  was 
lithiaa  atoa.  The  t 
cross  sectioa,  aad  1 
These  valaes  are  ia 

■1th  the  theoretical 
tare  splittiag  of  th 
has  beea  deteraiaed 
eepy.   The  observed 
IM   aboat  121t  saaller 
■plittiag.   Precise 
■111  proTlde  a  crlti 
■aire  faactloas.   The 
faadrapole  aoaeat  of 
kj  optical  doable  re 
■i^aos  have  beea  dev 
fiae  stractare  eerre 
fields  ia  (sp)  eoafi 
resoaaace  aolecalar 
■tracted  aad  will  be 
Mlecalar  stractare 
■ictewavo  absorptioa 
stracted  aad  ased  fo 
rotational  stractare 
is  aaiqae  ia  that  it 
gas  to  redace  the  ra 
aicrowave  wiadows  aa 
Ab  optical  Baser  has 
deteraiaatioa  of  the 
light  scattered  by  a 
qaid  (Debye-Sears  ef 


aade  of  the  aetastable 
hreshold  eaergy.  prodactioa 
ifetiae  are  deteraiaed. 
reasoaably  good  agreeaeat 

calcalatioas.  The  fine  strae- 
•  3P  tera  of  the  lithiaa  atoa 
by  level  crossiag  spectros- 
iaterval  is  2880  ic/sec  aad 

thaa  the  correspoadiag 
kaowledge  of  fiae  stractare 
eal  test  of  three  electros 
spia.  aagaetic  aoaeat  aad 
Cd113a  have  beea  deteraiaed 
soaaaee.   Coapatatioaal  tech- 
eloped  for  the  ovalaatioB  of 
ctioas  to  the  level  crossiag 
garatioas.   A  aew  electric 
beaa  apparatas  has  beea  coa- 
Msed  for  the  stady  of 
A  aew  high  teaperataro 
spectroaeter  has  beea  coa- 
r  the  deteraiaatioa  of  the 
of  LiCl.   This  spectroaeter 
employs  a  aitrogea  baffer 
te  ef  coataaiaatioB  of  the 
d  Stark  plate  iasalators. 
beea  ased  for  the  precise 
freqaeacy  shifts  of  the 
a  acoastically  excited  11- 
fect).   (Aathor) 


AD-406  107     Div.   8 
(TISTE/JHS)  OTS  price  1.75 

Harrv  Diaaond  Labs.,  Vashiagtoa,  D.  C. 

!    «Cioi"uTUHE  AMPLIFIER    WITH   THIN-FILM   PASSIVE 

b;  B.Heraelstela  aad  M.  C.  Beesaaa.   26  Apr  63. 

29p. 

HDL*^TIltl9  Daelasslfled  report 

Descriptors:   •Aaplifiers.  •Traaiiitor 
■apliflers.  Metal  filas.  Dielectric  filas. 
Vacaaa  apparatas.  Vapor  platiag.  Gala.  Traasis- 
tors.  Capacitors.  Resistors.  Alaaiaaa.  Glass. 
Nickel  alloys.  Chroalaa  alloys.  Silicoa. 
Hoaexides.  Microaiaiatarixatioa  (Electroaics) . 
Isteraediate  freqaeacy  aaplifiers. 

A  .ieroalaiatare  30-Mc  IF  "Pl*"", '*!?•  "*' 
fabricated  froa  vacaua-deposited  thia-fiia 
passive  eoapoaeats  aad  two  iaserted  P"t»-  /he 
Jlcaaa-dopoiited  parts,  thi.  fil-s  •'  •I'^^'i" 
ehrealaa.  alaaiaaa.  aad  silieoa  aoaoxide.  were 
laid  dowa  for  ase  as  resistors,  conductors  and 
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vely.   Ia  the  depositioa 
lly  accarate  aasks  are 
re  achieved  by  the  ase  of 

ique.   A  specially  deslgaed 
Ider  accarately  iadexed  the 

substrates.  Three  aodels 
o  aade  but  oae  coald  aot  be 
n  the  circalt.  The  other 
alas  of  16.5  aad  U.7  db. 
retested  after  storage  la 
year  at  rooa  teaperataro. 
(Aathor) 


AD-.406  111      Di»-   8.  26 
(TISTE/JBM)  OTS  price  $5.60 

lateraatloaal  Reslstaace  Co. .  Philadelphia.  Pa. 
PRODUCTION  ENGINEERING  MEASURE  FOR  HIGH 
RELIABILITY.  FIXED,  FILM.  PRECISIOM.  RESISTORS. 
Qaarterly  progress  rept.  ae.  1.  21  Dec  62- 
21  Mar  63.  .,   , 

by  Richard  C.  Magaer.   21  Mar  63.  1». 
Ceatract  DA36  039AMC0U61e 

Unclassified  report 

Descriptors!   "Fixed  resistors.  Reliability 
(Electroalcs).  Filas.  Maaafactariag  aethodn. 

Ceraaic  aaterials.  Costs.  Processiag.  Special 
purpose  coaputers.  Prograaalng  (Coapaters;. 
Industrial  equipaeat.  Heliua.  Glass  seals. 
Metal  filBS.  Nitrogea,  Gases.  Prodactioa. 
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AD-A06  196     Div.   8,  25,  26 
(TISTM/BJH)  OTS  price  15.60 

Hp  Associates.  Palo  Alto.  Calif. 
INVESTIGATION  OF  HOT  ELECTRON  £«!""•  ,^ 
Scleatifie  rept.  no.  3.  1  Dee  62-28  Feb  63. 

Co.trIct^AFl9'628  1637,  ProJ .  46C8.  Task  ^6080^ 
AFCtL  63  113  Unclassified  report 

Descriptors:   •Transistors.  •Diodes  (Seal- 
conductor)  .  •Seaiconductors.  Photoelectric 
effect.  Silicon.  Gold.  Galllaa  coapoands. 
Arseaides.  Triodes.  Saadwich  constract ioa. 
Manafactariag  aethods.  Electrical  properties. 
Electric  poteatial. 
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detail, 
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a  carrea 
0  the  he 

height. 

of  Pt, 
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-silicon  barriers 
The  reverse  leak- 
is  shown  to  be 
rler  dae  to  the 
aal  activation  ea- 
t  was  found  to  be 
Ight  of  the  Au-Si 

sataratlon  current 
Pd.  Ag.  Hi  and  Ca 
Two  aethods  for 
des  are  deseribed. 


ELECTROIPCS  AND  ELECTRONIC  EQUIPMENT  -  Division  8 


N9MISSI0N    LINE 
ETRJACTABLE    SUB- 


Descrlptors:   •Subaariae  antennas,  •Nave 

gaides,  •Aatenna  aasts.  Coaxial  cilbles. 
Adapters.  Naveguide  windows,  Staaliing  wave 
ratios.  Broadband,  Superhigh  freqMncy,  Anten- 
na coaponents.  Couplings,  Seals  (Stoppers), 
Transaisslon  lines. 

Efforts  were  continued  on  the  devel)|paent 
iaproved  transaisslon  systea  for  us  •!  in  a 
aarine  aast.   The  ALB-1 34  ridged  waveguide 
the  optiaua  size  Splinaliae  coaxial 
received.   A  l-in.-radlas  90  degree 
was  fabricated  and  tested.   This  be 
Junction  with  a  90  degree  coax-to-r 


{presented. 
0.75  were 


Large  area  structures,  aade  by  presjaing  together 
a  silicon-gold-silicon  sandwich,  dol  not  exhibit 
triode  characteristics  and  are  liaiited  by  par- 
ticulate aatter  aad  deviatioas  fro^ 
Triodes  with  point  contact  eaitters 
aad  galliua  arsenide  were  fabrlcateld  and  their 
carrent-voltage  characteristics  are 
Current  traasfer  ratis  s  as  high  as 
observed.  (Author) 

AD-406  211      Div.   8,  31 
(TISTE/JBM)  OTS  price  $1.60 

Airtrott,  Inc.,  Morris  Plains,  N.  J 
AN  IMPROVED  BROADBAND  LON  LOSS  TRA 
SYSTEM  TO  BE  INSTALLED  NITHIN  A  R 
MARINE  MAST. 

Interla  developaent  rept.,  1  Jaa-31 
by  Robert  Q.  Maines.  31  May  63,  18p 
Contract  N0bsr87676.  ProJ.  SS021001 

Unclassified 


iMar    63. 

j  Task    9025 
{report 


cable 
coaxia 
•Id.    in 

idge  wa 


!d  and 

riersas 


the  I 


guide  adapter,  will  fora  the  end-fired  con 
tion  needed  at  the  top  of  the  aast.  The  d 
of  the  coupling  plate  and  rail  assei^ly  no 
for  a  continuously  operating  syste 
range  was  coapleted  and  parts  were 
The  design  of  the  pressure  windows  jras  coa 
A  50  oha  aodel,  which  will  be  used  for  bot 
beads,  was  bailt,  electrically  test^ 
fied  at  7000  PSI .  A  graph  of  VSMR 
quency  is  shown.  The  50  to  70  oha  ^t-ansit 
designed.  An  iaproved  50  oha  flexible  cab 
located  which  can  redace  the  loss  iji 
by  5n<.   (Author) 


AD-406  218     Div.   8.  15.  25 
(TISTE/JBM)  OTS  price  $8.10 


Stanford  Research  Inst..  Menio  ParkiCalif. 

COUPLED  MODE  THEORY  FOR  ADVANCED  MI^jtOMAVE 

DEVICES. 

Interla  rept.  no.  4. 

by  M.  C.  Pease.   May  63.  78p. 

Contract  AF33  657  8343.  SRI  ProJ.  4(tfe2 

Unclassified  report 

Descriptors:   *Microwave  equipaent   •Propaga- 
tion. •Nave  transaisslon,  •Travel: bg  wave 
tubes.  Functions.  Theory,  Vector  Malysls, 
Matheaatlcal  analysis.  Electron  b^aas,  Matrix 
algebra.  Electrical  lapedance,  Fo^aslng,  Coa- 
aunication  theory.  Analysis,  Paraitetrlc  aapli- 
fiers. Coupling  circuits.  Field  tlj^ory. 
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AD-406  233     Div.   8.  30 
(TISTE/JMS)  OTS  price  $6.60 

Physical  Science  Lab..  New  Mexico  State  U. . 

University  Park. 

AN  ANTENNA  RADIATION  PATTERN  MEASURING  RESEARCH 

INSTRUMENT. 

by  H.  V.    Haas.  1  Apr  63,  55p. 

Contracts  NOrdl6710  aad  NAS5  503 

ARO  AR0D2936  1         Unclassified  report 

Descriptors:   •Ranges  ( Establi shaents) , 
•Antenna  radiation  patterns.  Helical  antennas. 
Calibration.  Aatenna  aasts.  Test  sets.  Polari- 
sation, Models  (Siaulations) .  Microwaves, 
Antenna  coaponents.  Positioning  devices 
(Machinery),  Antennas,  lastruaeatation. 

The  general  aspects  of  a  aaltlpurpose  antenna 
radiation  pattern  aeasuring  instruaent  designed, 
fabricated,  instrumented  and  placed  in  operation 
during  the  early  part  of  1962  are  covered. 
Initial  planning  began  in  late  1958  when  it  was 
apparent  that  the  need  for  such  an  instruaent  was 
evident  to  support  present  and  future  electro- 
aagaetlc  programs  of  national  interest.   It  Is 
one  of  the  finest  antenna  ranges  in  the  country 
today  and  is  expected  to  serve  the  country's 
needs  for  aaay  years  to  coae.   (Aathor) 

AD-406  252     Div.   8,  25 
(TISTM/ODN)  OTS  price  $1.60 

Rutgers  U..  School  of  Chealstry,  New  Brunswick! 
N.  J. 

SORPTION  OF  HYDROGEN  BY  GLASSES  AND  CERAMICS. 
Quarterly  progress  rept.  no.  1,  1  Feb-30  Apr  63, 
by  M.  J.  D.  Low.   30  Apr  63,  12p. 
Contract  DA36  039AMC02170,  Task  3A99  13  003  02 

Uaclassified  report 

Descriptors:   •Electron  tubes,  •Thyratrons. 

This  report  is  concerned  with  the  procureaent  of 
coaponents  and  the  construction  of  apparatus 
suitable  for  the  aeasureaeat  of  the  kinetics  of 
sorption  of  hydrogen  and  deuteriua  by  glasses  aad 
ceraaics  and  of  the  infrared  spectra  of  the 
aolecular  structures  thus  foraed.   (Author) 

AD-406  256     Div.   8,  26 
(TISTE/JMS)  OTS  price  $9.10 

Clevite  Transistor  Products,  Nalthaa,  Mass. 
PRODUCTION  ENGINEERING  MEASURE  FOR  THE  IMPROVE- 
MENT OF  GERMANIUM  ALLOY  POMER  TRANSISTORS. 
Quarterly  progress  rept.  no.  3,  31  Oct  62- 
31  Jan  63. 
31  Jan  63,  1v. 
Contract  OA36  039sc86724 

Unclassified  report 

Descriptors:   •Transistors,  •Manufacturing 
aethods,  Geraaniua,  Reliability  (Electronics), 
Life  expectancy.  Melding,  Oxides,  Silaaes, 
Coatings,  Oessicants,  Pewar,  Transistors. 


IS 


Division  8  -  ELECTRONICS  AND  ELECTRONIC  EQUIPMENT 


Llf*  t«tt  r«f«itt  oa  j*t  rinitd  traniiitars  art 
41ieaia*d.   laitial  aad  life  taat  reaalta  ara 
prasaatad  far  traaslatari  oa  vliicfe  tarfaca 
pafsivatioa  by  oxidatlaa  was  attaaptad.   A  aa« 
■athad  «ai  protad  oat  for  iatrodacing  halia* 
into  the  voided  traasistor  far  parpoiei  of  leak 
detectiOB.   la  the  coaria  of  «ork  on  the  activa- 
tion of  oar  praiaat  deiticant,  CaSOA,  it  was 
foaad  that  ■•lecalar  liava  pellets  give  saperior 
resalts,  particalarly  dariag  high  teaperatare 
storage,   lesalts  are  given  for  approxiaately 
1,000  traasistars  with  tea  ail  thiek  collectors 
varsas  abaat  750  traasistors  with  staadard  five 
■il  collector,   fratotype  Jigs  were  designed  and 
bailt  which  will  radace  by  a  factor  ef  three  the 
aaaber  of  tiaes  an  anwelded  traasistor  is 
haadled  froa  fiaal  surface  traataant  to  weldlag. 
A  hoaogaaeoas  lot  of  3.000  transistors  was 
■aaafactarad  aad  pat  on  90  degrees,  125  degrees, 
•ad  1i5  degrees  C  storage  test,  elevated  teaper- 
ature  cat-off  test  and  step-stress  test.   Resalts 
are  preaaatad  and  failara  aodes  ara  discassed. 
(Aathor) 


AD-i06  268     DIv.   8 
(TISTE/JVS;  OTS  price  $3.60 

General  Electric  Co.,  Owensboro,  Ky. 

RESEARCH.  DEVELOPMENT.  AND  rABIICATION  OF  TUNNEL 

EMISSION  CATHODES. 

Oaartarly  rept.  ao.  3.  Jaa-Mar  63. 

by  J.  «.  Hall.  II.  Mar  63.  29p. 

Caatraet   DA^9   l860]tDl053 

Uaelassified  report 

Descriptors:   •Cathodaa  (Blectroa  tabes). 
•Seaicondacting  filas,.  Alaaiaaa.  Glass. 
Silicates.  Sandwich  construction.  Gold. 
Eleetroa  aicroscopy.  Dielectric  filas, 
Sarfaca  properties.  Seaicoadactors .  Vapar 
plat  lag. 


Research  was  coat 
cathodes  with  eai 
7^0  aicroB  aapere 
The  traasaissioa 
fila  curreat)  raa 
alalis  four  aad  te 
aechaaisa  by  whic 
froa  the  ealtter 
is  aot  clear  froa 
appears  as  though 
ia  other  cases  it 
or  Schottky  eaiss 
the  uaits  either 
testiag  cycles, 
the  accuaulation 
the  poor  heat  sin 
to  provide  a  heat 
aitsioB  eleetroa 
stady  the  eaitter 
X-ray  flaoresceac 
fila  thickaess 
d-c  aad  pulse  con 


iaued  OB  taaaal  eaissioa 
ssloa  curreat  deasities  ap  to 

per  square  ca  were  obtaiaed. 
coefficieats  (aaission  current/ 
ged  between  one  tiaes  tea  to  the 
a  to  the  alaas  eight  powers.  The 
h  electroas  are  traasferred 
layer  to  the  accelerator  layer 
the  data.   Ia  soae  cases,  it 
tunnel  ealssion  occurred,  while 
appeared  as  though  theraioaic 
ion  occurred.   Ia  all  cases, 
shorted  or  opened  after  several 
The  failure  is  probably  due  to 
of  heat  at  the  junction  due  to 
k  coaditioas.  Several  approaches 

sink  are  being  stadied.  Trans- 
aicroscopy  is  being  used  to 
aad  accelerator  filas,  and 
a  is  beiag  used  to  deteraine 
Testiag  has  been  conducted  under 
ditions.   (Author) 


AD-406  305     Div.   8.  25.  26 
(TISTP/iFA)  OTS  price  $2.60 

Knights,  Jaaes,  Co.,  Saadwich,  111. 

VHF  OOARTZ  CRTSTAL  UNITS  C»-(Xl-38)/0  150  HO 

TO  200  He. 

Foraal    rept.    ■•.    5.    1    Oet-31    Dec  62. 

31    Dec   62,    23p. 

Coatract  OA36  039sc85973 

Unclassified  report 

Descriptors:   'Quartz  capacitors.  *Very  high 
frequeacy.  Capacitors,  Electrodes,  Quality 
eoatrol,  Resistance  (Electrical),  Aluainaa, 
Etched  crystals.  Prodactioa,  Inductaace, 
Tests.  Siagle  crystals,  leasarewent. 


The  purpose  of  this  effort  is  to  develop 
techaiqaes  aecessary  to  fabricate  aad  evaluate 
9th  overtone  anits  froa  150  ac  to  200  ac.   The 
probleas  are:   (l)  aeetiag  the  aaxiaaa  series 
resistance  specif Icntion  of  80  ohas  after  adjast- 
aeat  to  frequeacy;  (2)  correlatioa  of  fiaal 
frequency  adjastaant  to  the  actaal  freqaeacy  as 
aeasured  ia  the  TSH-15;  aad  (3)  eptiaitiag 
yields  sufficieat  to  adhere  to  the  requireaeat 
af  'aiaiaaa  shrinkage.'   Data  oa  150-  aad  17^-ac 
9th  overtoae  uaits.  eaployiag  differeat  elec- 
trode sites  is  givea.   First  efforts  to  adjust 
to  frequeacy  by  etching  the  aluainua  electrodes 
are  reported.   Data  is  givea  oa  holder  resistance 
aad  inductance.   (Aathor) 

AD-406  318     Div.   8.  25 
(TISTP/FKM)  OTS  price  $5.60 

Coluabia  Radiation  Lab.,  New  York. 

RESEARCH  INVESTIGAiIUN  DIRECTED  TOWARD  EXTENDING 

THE  USEFUL  RANGE  OF  THE  ELECTROMAGNETIC  SPECTRUM. 

Quarterly  progress  rept.  no.  1,  16  Dee  62- 

15  Mar  63. 

by  I.  Novick.  15  Mar  63.  53p.  CU3  63 

Contract  0A36  039sc90789.  ProJ.  NR372  101, 

Task  3A99  20  001  09 

Unclassified  report 

Descriptors:   •Meliaa.  oLlthiua,  •Optieal 
filters,  •Spectroscopy.  Vacaua  apparatas,  Meas- 
ureaent.  Experiaental  data.  Detectiea,  Optical 
phenoaena.  Isotopes.  Hyperfine  stracture. 
Nuclear  spies,  Magaetic  aoaeats.  Superhigh  fre>' 
quency,  Kxtreaely  high  frequency.  Magnetrons, 
Cryogenics,  Infrared  optical  aaterials,  Hasers, 
Lasers.  Design,  Solid  state  physics.  Radio- 
activity, Radioactive  isotopes,  loaiiatioa, 
Excitatioa,  Spectrua  analysers.  Resonance. 
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A  new  electric  reso 
atus  was  constructed 
dy  of  aolecular  stru 
ture  aicrowave  absor 
acted  and  used  for  t 
tional  structure  of 
unique  in  that  it  e 
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AD-406  323     DiT.   8.  25 
(TISTP/RLG)  OTS  price  $1.10 

Quantua  Electronics  Lab..  Calif.  Inst,  of  Tech., 

Pasadena. 

MULT  I -REFLECTOR  OPTICAL  RESONATORS, 

by  Peter  0.  Clark.   10  Apr  63.  6p.  RN  SR3 

Contract  AF19  60^  8052.  ProJ.  ^600.  Task  ^60006 

AFCRL  63  115 

Uaelassified  report 

Descriptors:   'Resonators,  'Reflectors, 
•Lasers.  Mirrors.  Optics.  Stability.  Siaul- 
taaeous  equatioas.  Difference  equations. 
Optical  iastraaents,  Analysis,  laterf eroaeter. 


1« 


ELECTRONICS  AND  ELECTRONIC  EQUIPMENT  -  Division  8 


This  note  describes  aa  aaalysis  basaq  ea  geo- 
■etrical  optics  which  deteraiaes  the  coaditioas 
for  stable  operatioa  of  devices  eaplnyiag  lasers. 


The  saae  procedare  aay  also  be  appli 


iavestigat ioa  of  aode  selection  ia  tqroidal  ruby 


lasers  by  periodic  variat{,0Bs  in  the 
of  the  toroid  surface.  lavestigatio 
resonators  other  thaa  the  two-airror 
with  place  or  spherical  reflectors, 
that  the  geoaetrical  optics  of  cavit 
■ore  thaa  two  reflectors  caa  be  tree 
■aaner  siailar  to  that  of  Pierce  and 
Kogelnik.   (Author) 


reflectivity 
■4  of  optieal 
resoaator 

Bas  shows 
as  with 
ed  in  a 
Boyd  aad 


A0-i06  325     Div.   8,  25,  9 
(TISTP/JM)  OTS  price  $3.60 

General  Atoaic  Div.,  Geaeral  Oyaaalcld  Corp. 
San  Diego,  Calif. 

HIGH-TEMPERATURE  VAPOR-FILLED  THERMI()^IC 
CONVERTER. 

Quarterly  technical  progress  rept.  3ti  Apr  63, 
by  ■.  Godsin  and  R.  Skoff.  17  May  63,  3^p. 
GA42  58 

Coatract  AF33  657  8563.  ProJ.  8173. 

Uaelassified 


Descriptors:  'Theraioaic  ealssiea 
lytic  cells.  Gases,  Electron  beaas 
aethods.  High  teaperatare  research 


^d  to  the 


rask  817305  5 
report 


tleetro- 
Test 


Filaaeat  failure  aad  power  degradati 

diseontinaatloa  of  soae  of  the  testi 

operative  aaalysis  revealed  that  the 

eaitter  theraoeouple  had  aaintaiaed 

tioB  and  that  vacuua  eaissioa  carrea 

least  equal  to  the  pre-lifetest  vale 

eaitter  teaperatare  bat  exceeded  the 

test  values  at  lower  eaitter  teapera 

large  leak  was  fonad  in  the  eaitter 

which  explained  the  loss  of  cesiaa  a 

suiting  power  degradation  as  well  as 

of  the  filaaent  and  filaaent  holder. 

aaalysis  of  the  eaitter  showed  a  lotk 

75j(  of  the  uraniaa.   A  structure  ris|i 

carbide  had  forwed  at  the  taatalua  chjrbide 

interface  and  had  penetrated  the  entire  taatalua 

substrate.   A  theoretical  study  of  c;El  coataal 

natioa  by  fission  prodncts  revealed  :iiat  the 

fate  of  any  one  of  the  aany  eleaents 

widely  froa  that  of  others.   The  nob i 

krypton  and  xenon  presuaably  will  ha r 

detriaental'  effect  in  a  vented  syste 

tronegative  fission  products  tend  to 

the  cesiua  to  soae  extent.   Since  th^lcesiua 

reservoir  will  be  at  the  lowest  teapf^ature  i» 

the  cell,  aost  of  the  condensates  of 

products  should  collect  there.   The  ^paaining 

fission  products  will  condense  on  thr  various 

coapoaents  of  the  cell.   (Author) 
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AD-i06  353 
(TISTE/JWS) 


Div.   8 
OTS  price  $A.60 


Nestinghouse   EJectric   Corp..    Pittsbu 
WEBBED   DENDRITIC    SILICON    SOLAR    CELL 
EFFECTS    INVESTIGATION. 
Quarterly    progress    rept..    15   Jaa-15 
by   K.    S.    Taraeja.    R.    V.    Babcoek   aad 
15  Apr   63.    36p.    63   927   53ilRl 
Coatract   AF33   657   10527 

Uaelassified 

Descriptors:  'Solar  cells.  Resist 
tricalj.  Silicon.  Radiation  daaage 
growth.  Boron,  Diffusion,  Photoeog 
Speetrophotoaeters.  Electron  beaas 
effects. 

Initial  work  toward  aaxiaizing  the  r 
resistance  of  silicoa  webbed  dendrit 


rgh,  Pa. 
t^DIATION 

\tr   63. 
D.  Laab. 


-ppert 

ice  (Elec- 
Crystal 

'^vi  ng. 
Radiation 


liation 
solar 


cells  is  discussed.   Design  considerations, 
techniques  for  fabricatiag  cells  of  1  oha  ca 
resistivity,  and  steps  preparatory  to  radiation 
daaage  study  are  preseated.   Efficiencies  as 
high  as  12. Z^  were  achieved  on  solar  cells  aade 
froa  1  oha-ca  a-type  silicoa  webbed  deadrites. 
(Author) 

AD-A06  ^65     Div.   8,  26 
(TISTE/OHD)  OTS  price  $26.00 

Westera  Electric  Co. ,  Laureldale,  Pa. 
PRODUCTION  ENGINEERING  MEASURE.   MECHANIZATION 
FOR  2N559  AND  2N109ii  TRANSISTORS.   PHASE  1. 
Final  engineering  rept.,  30  Apr  59-31  Dec  62, 
by  M.  N.  Reppert.  31  Dec  62.  505p. 
Contract  DA36  039sc72729 

Uaelassified  report 

Descriptors:  'Transistors,  'Manufacturing 
aethods.  Production,  Machiaes,  Autoaation, 
Cleaning,  Plating,  Welding,  Bonding. 

During  developaent  of  the  Nike  Zeus  anti-aissile 
aissile.  it  beeaae  appareat  that  large  quantities 
of  2N559  and  2N109^.  transistors  would  be  needed 
as  part  of  this  systea.   Prodactioa  was  expaaded 
to  provide  aechanised  eqaipaeat  for  high-voluae 
production  of  2N559  aad  2N1094  traasistors. 
During  Phase  1  of  the  2N559-2N109^  Mechanizatioa 
Prograa,  22   aachiaes  for  20  aaauf actariag  opera- 
tions were  built.   This  report  reviews  the  work 
done  duriag  Phase  1,  April  30,  1959  to 
Deceaber  31,  1962,  while  developing  aad  testiag 
the  aachiaes.   Each  aechanised  operatioa  is  de- 
scribed; probleas  encountered  during  developaent 
aad  operatioa  of  the  aachiae  are  reviewed;  aecha- 
nized  operations  are  evalaated;  aad  recoaaeada- 
tions  for  further  developaeats  aad  refiaeaents 
are  preseated.   A  2N559  pilot  production  run 
aad  four  aechanised  production  runs  -  for  2N560, 
2N1051.  2N1094.  aad  2N1195  transistors  -  deaon- 
strated  the  prodactioa  capability  of  the  aecha- 
nised line.   Distribution  of  Group  A  electrical 
paraaeters  and  suaaaries  of  Group  B  tests  pre- 
sented in  this  report  indicate  the  quality  of 
the  five  transistor  types  as  Phase  1  ended. 
(Author) 


AD-^06  611      Div.   8 
(TISTE/JWS)  OTS  price  $3.60 

Microwave  Research  Inst.,  Polytechnic  Inst,  of 

Brooklyn,  N.  Y. 

THE  GENERAL  THEORY  OF  NON-RECIPROCAL  DIRECTIONAL 

COUPLERS  AND  APPLICATIONS  IN  TMR  CIRCUITS, 

by  Henry  Berger.  A   Mar  63,  1v.  PIBMRI1110  63 

Contract  AF30  602  2135 

RADC  TDR63  MA  Uaelassified  report 

Descriptors:   'Waveguide  couplers,  'Resonators, 
Matrix  algebra,  Ferrites,  Duaay  loads,  Traas- 
aissioa lines.  Difference  equations.  Reflec- 
tion, Traveliag-wave  tubes. 

Aa  analysis  of  non-reciprocal  directional  coup- 
lers aad  their  application  in  traveliag-wave 
resonant  (THR)  circuits  is  presented.   The  gea— 
eral  characteristic  of  this  type  of  coupler  is 
deterained  froa  aa  exaainatioa  of  its  scatteriag 
aatrix.   Oae  result  of  interest  is  that  it  is 
aot  necessary  that  there  be  a  pi/2  phase  differ- 
eace  betweea  the  oatput  waves  of  the  coupler 
resultiag  froa  a  siagle  input  wave.   This  phase 
difference  is  necessary  for  syaaetrical  couplers. 
One  type  of  non-reciprocal  directional  coupler 
is  exaained,  and  the  various  eleaents  of  the 
senttering  aatrix  are  related  to  its  physical 
paraaeters.   The  non-rec iprocal ly-ooupled  TWR 
circuit  is  analysed  for  steady  state  aad  tran- 
sient behavior,  with  and  without  the  presence 
of  reflect  ions  .in  the  closed  loop  of  the  circuit. 
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AD-406  626     Div.   8.  5 
(TISTE/PAR)  OTS  price  $2.60 

Aaaricaa  Eloctroaic  Labs.,  Ibc. ,  Colaar.  Pa. 

RF  PREAMPLIFIER  AND  CONVERTER  FOR  TEST  AND 

EVALUATION. 

Fiaal  oagiaoeriag  rept. 

20  Aag  62.  17p. 

Coatract  ARDS609 

Oaclassifiod  report 

Ooscriptorss   •Preaaplif iers.  'Radiof re^aeocy 
filters,  •Freqaeacy  coBTorters.  Resonators, 
Baadwidth.  Froqaoacy  difiders.  Frequency 
aaltipliers.  High  frequoacy,  Dosiga.  Radio- 
freqaeaey,  latoraediato  frequoacy,  lateraediato 
freqaeacy  aaplifiers,  Radlof requoacy  aapli- 
flers,  Radiofreqaoacy  cables.  Radio  receivers. 
Cavity  resoaators.  Mixers  (Electronic).  Oscil- 
lators. Very  high  freqaeacy. 


The  AEL  RF  Preaaplifier  aa 
Type  111-240,  is  aa  adapte 
coajuactioa  with  presoatly 
The  aait  is  flxed-taaed  an 
to  152  ac.  It  will  eaablo 
be  used  oa  channels  requir 
separatioa.  The  AEL  RF  Pr 
verter  has  a  highly  select 
which  yields  very  low  cros 
high  selectivity.  The  aai 
113  volts  ac,  60  cycles. 
of  the  aait  was  establishe 
satisfactory  perforaaace 
techaiques  could  be  aade  t 
ductioB  staadards.  The  11 
height  of  1-3/4  i"*  prevea 
resoaators  with  the  result 
RF  iapat  filter.   (Author) 


d  Coavorter,  AROS 
r  aait  to  be  used  la 
-used  VHF  receivers, 
d  operates  froa  108 

the  VHF  receiver  to 
lag  50  kc  channel 
eaaplifier  aad  Con- 
ive  RF  froat  end 
s-aodalatioa  aad 
t  Is  powered  froa 
Tke  basic  feasibility 
d  aad  found  to  kave 

All  ceaponeats  aad 
0  aeet  low  cost  pro- 
aitatioa  of  a  physical 
ted  the  use  of  largo 
lag  higher  Q  in  the 


AO-406  632     Div.   8 
(TISTE/JMS)  OTS  price  $8.10 

Tecknical  Research  Group,  East  Bostoa,  Mass. 
EFFICIENT  FLUSHHOUNTED  SURFACE  MAVE  LAUNCHER, 
by  Matt  E.  Viggk.  28  Nov  62,  86p.  SR4 
Coatract  AF19  604  8057,  ProJ .  4600,  Tatk  460002 
AFCRL  63  63  Uaclaitlfied  report 

Oeteriptorit   'Slot  aateaaat,  Hatkeaatical  pre- 
dictioa.  Antenna  radiation  patterns.  Horn  an- 
teaaas,  Aatenaa  feeds,  Aatenna  lobes,  Dipole 
aateaaas.  Vector  analysis.  Elect roaagnet ic 
properties.  Gain,  Test  equipaent  (Electronics), 
Rlectroaagnet ic  wavoa. 


Variant  aetkod 
reviewed,  aad 
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it  aaalysed  la 
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aad  efficieacy 


1  for  launcbi 

ng  surface  waves  are 

the  batic 

desiga  priaciples  are 

ifferent 

kind 

s  of  launchers.   The 

la  a  dielectric-clad  groundplaae 

detail. 

and 

experiaeats  supporting 

retultt 

are 

reported.   A  way  of 

ral  tlott 

for 

good  launching  effi- 

ved  aad  a 

five-slot  lauacker  de- 

kit  priae 

iple 

is  described.   Re- 

sareaent  s 

of 

radiation  patterns 

are  reported 

;  as  well  as  froa 

aeasureaeatt  of  radiatioa  patternt  froa  discon- 
tinuities on  a  surface  waveguide  excited  by  this 
lauacher  ia  coabiaatioa  with  a  cyliadrical  para- 
bolic reflector.   Ia  particular,  a  laaachiag  ef- 
ficieacy of  over  60%   was  achieved  with  five 
slots,  at  coapared  to  about  AB%   with  oae  tlot. 
Radiatioa  patteras  due  to  abrupt  chaages  ia  di- 
electric thickaess  were  aeasured,  aad  coapared 
with  theoretical  results  for  a  correspoading 
chaage  in  surface  reactaace.   The  agreeaeat  was 
good  at  least  withia  the  aaia  lobe.  (Author) 

AB-406  697     Biv.   8.  15.  30 
(TISTE/PAH)  OTS  price  $8.60 

Microwave  llesearch  Inst..  Polytechnic  last,  of 

Brooklyn,  N.  ¥. 

ANALYSIS  AND  SYNTHESIS  OF  SEQUENTIAL  SMITCHING 

CIRCUITS. 

by  Zvi  Kohavi.   Juae  63.  88p.  KU  PIBHRI  1090  62 

Graat  AF0SR62  295 

AFOSR  4718  Unclattified  report 

Oetcriptort:   "Sequence  switches.  "Switchiag 
circuits,  Sequeatial  analysis,  Sequences, 
Synchronizatioa  (Electronics),  Synchronizing 
switches.  Electronic  switches,  Theory.  Analy- 
sis. Matrix  algebra.  Algebra.  Matheaatical 
logic.  Coaputer  logic,  Matheaatical  aaalysis. 
Design,  Prograsuiiag  (Coaputers) .  Statistical 
analysis,  Statistical  functions,  Synthesis. 
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AD-406  780     Olv.   8,  18 
(TISTE/JMS)  OTS  price  $23.50 

Electronic  Systeas  Olv.,  Air  Force  Systeas  Coa- 

aand,  Bedford.  Mass. 

PROCEEDINGS  OF  ESD  MAINTAINABILITY  CONFERENCE. 

12-13  MARCH  1963. 

1963.  1v. 

ESD  TDR63  325  Unclassified  report 

Descriptors:   'Neapont  systeas,  'Maintain- 
ability, "Electronic  equipaent,  "Syaposia,  Re- 
liability, Reliability  (Electronics).  Design, 
Military  requireaeats.  Huaan  eagineering.  Re- 
dundant coaponents,  Matheaatical  aodels.  Speci- 
fications, Coaaunication  systeas.  Guided  ais- 
tilat  (Surface  to  surface). 


AD-406  782     Div.   8 
(TISTE/JMS)  OTS  price  $.50 


Naval  Research  Lab..  Nashington.  D.  C. 

SEA  MATER  BATTERY  PLUS  TUNNEL  DIODE  CONVERTER  AS 

A  PONER  SOURCE. 

Final  rept. , 

by  J.  M.  Marzolf.   22  May  63.  4p. 

Projs.  RR010  01  44  5601;  SF013  06  29,  Task  2857; 

SR007  12  01  0800 

NKL  5961  Uaclassified  report 
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FLUID  MECHANICS  -  Division  9 

diodes.  A  deteraination  of  the  aechanisa  of  transition 

ity  studies,  in  a  single  pressure  gradient  is  aade  by  aeans 
Buoys,  of  high-speed  aotion  picture  photography.  A  • 
coaparison  is  aade  of  hot  wire  and  stroboscope 
techniques  used  for  the  deteraination  of  the  fre- 
quencies of  the  organized  aotion  that  proceeds 
transition.   (Author)  > 
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AD-406  784     Div.   8 
(TISTE/JMS)  OTS  price  $2.60 

Sylvaaia  Electric  Products,  lac, 
DEVELOPMENT  OF  C-  AND  X-BANO  POMER 
Quarterly  rept.  no.  3,  1  Dec  62-28 
by  R.  Mclntyre.   1  Apr  63.  25p.  A35 
Coatract  DA36  039sc90757 

Uaclassified 

Descriptors:   •Power  aaplifiers, 
aaplifiers.  C  bead.  X  baad,  Freqa 
pliers,  Varactor  diodes.  Electric 
Power,  HaraoBic  oscillators,  Dist 
Traasistors. 


lapleaeatation  of  the  indirect  powe 
technique  eaploying  a  transistorize 
a  cascaded  chain  of  six  frequency  a 
continued  during  this  period.   The 
obtaiaing  a  transistorized  exciter 
at  156  ac  to  drive  the  cascaded  cha 
queacy  aaltipliers  was  verified.   D« 
interaediate-  and  high-power  aaplifi 
pleted.   Marriage  testing  of  the  tri 
exciter  aodules  was  perforaed  and  t 
power  output  of  60  w  was  achieved  u$ 
breadboard  aodels.   The  bridge-type 
successfully  iapleaented  in  the  lua 
and  distributed-eleaeat  haraoalc  gen 
coBversioa  efficieacy  of  -1.75  db  wa 
for  a  four-diode  bridge  doubler  with 
power  of  27.2  w  at  an  input  frequenc 
a  coBversioa  efficieacy  of  -3.8  db 
tained  for  a  two-diode  bridge  double 
with  an  output  power  of  3.3  w  at  aa 
quency  of  1.25  gc.   Efforts  to  incr 
ciency  of  the  high-frequency  aultipl 
tinuing.   (Author) 


9.    FLUID  MECHANIC'S 
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AD-406  073     Div.   9 
(TISTP/FEM)  OTS  price  $9.60 

Priacetoa  U. ,  N.  J. 

THE  THO-DIMENSIt)NAL,  TURBULENT  MALL  JET  HITH  AND 

HITHOUT  AN  EXTERNAL  FREE  STREAM. 

by  A.  Verhoff.  May  63,  49p.  626 

Coatract  Noar858l4 

Uaclassified  report 

Descriptors:   •Two-diaensional  flow,  ajet 
aixiag  flow.  Theory,  Velocity,  Shear  stresses, 
DistributioB,  Reyaolds  auaber.  Nozzles,  Pres- 
sure, Integral  equatioas.  Partial  differential 
equations,  Experiaental  data,  Turbuleace. 

A  theoretical  as  well  as  aa  experiaeatal  iavetti- 
gation  of  a  plaae,  two-diaensional,  turbulent 
B4^falo.  N.  Y.      "'^'  J**  ^*  presented.   The  velocity  profiles 
(  iNERATORS.  '      *'*  described  by  aeans  of  an  asyaptotic  ex- 
^^  5j  paasion  and  the  growth  of  the  Jet  and  decay  of 

'  aaxiaua  velocity  are  also  predicted.   (Author) 
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AD-406  097     Div.   9,  22 
(TlSTP/MH)  OTS  price  $2.60 

Ballistic  Research  Labs.,  Aberdeea  Proviag 

Ground,  Md. 

A  METHOD  FOR  COMPUTING  THE  INTERACTION  OF  TMO 

SPHERICAL  BLAST  MAVES, 

by  R.  C.  Makiao.  Mar  63.  36p. 

BRL  MR1462 

Uaclassified  report 

Descriptors:   'Shock  waves,  "Fluid  flow, 
Coapressible  flow.  Partial  differential 
equatioas.  Reflection,  lapact  shock.  Viscosity. 

The  artificial  viscosity  aethod  of  von  Neuaaaa 
and  Richtayer  for  nuaerical  solution  of  the 
partial  differential  equations  of  fluid  flow  it 
used  to  obtain  a  scheae  for  the  nuaerical 
calculation  of  the  interaction  of  two  spherical 
blast  waves  in  air. 


AD-405  91 
(TISTP/JM 


Div.   9 
OTS  price  $5-60 


Notre  Daae  U. ,  Ind. 
BOUNDARY  LAYER  TRANSITION, 
by  F.  N.  M.  Brown.  May  63,  1v. 
Contract  N0rd17702 

Uaclassified 

Descriptors:   "Boundary  layer  tran 
Mind  tunnels.  Photographic  proees 
scopes,  Laaiaar  boundary  layer. 


AD-406  157      Div.   9 
(TISTP/FEM)  OTS  price  $7.60 

Mississippi  State  U.,  State  College. 

THE  STRUCTURE  OF  FREE  AND  CONFINED  TURBULENT 

VORTICES, 

by  Joe  Floyd  Thoapson,  Jr.   May  63,  lv.  RN44 

Contract  No«r978  03 

Uaclattified  report 

Detcriptors:   "Vortices,  Turbulence,  Velocity, 
Boundary  layer.  Pressure. 

The  turbulent  entrainaent  analysis  of  the  axi- 
syaaetric  free  turbulent  Jet  developed  by  Paris 
is  extended  to  describe  the  free  turbulent 
vortex,  and  the  resulting  theory  is  coapared  with 
that  of  Newaan  and  the  experiaental  data  of 
*HP"*  Gasparek  and  Dosanjh.   The  theory  is  then  ex- 

tended to  describe  the  confined  turbulent  vortex 
4itions,  and  is  coapared  with  experiaental  aeasureaents 

s,  Strobo-       taken  in  a  sink  type  vortex  confined  in  a 
cylinder.   (Author) 
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AD-^06   188  DlT.      9.    25 

(TISTP/RL6)    OTS   prie«  ♦5.60 

N»Tal   0r4aaae«  L«b. .    ililt*  Oak.    N4. 

THE    STABILITY   OF    SELECTED   BOUNOAIY-LAYER 

PROFILES.  _   _ 

by  Job*  0.  Powari.  Garbard  Haleh*.  aad  5.  F. 

Shell.   Apr  63.  65p. 

Task  RGMA^I  03^ 

NOLTR  62  U3;  ABR  186     Oiclanlflad  report 

Oetcriptortt  "Boyadary  layer.  •Bouadary  layer 
traaiitieas.  •Traasport  properties.  Faactioas, 
Catet.  Hagaetic  fields.  Shear  stresses. 

Reyaolds  aaaber.  lagaetohydrodynaaics. 
Stability.  Eqaatioas.  Tarbaleat  boandary 
layer. 


AD-406  269     Di».  f.    25 
(T1STP/RL6)  OTS  price  $5.60 

AVCO  Erereii  Research  Lab..  Everett.  Bass. 
STAGNATION  POINT  HEAT  TRANSFER  MEASUREMENTS  IN 
PARTIALLY  IONIZED  AIR. 
by  P.  H.  Rose  aad  J.  0.  Staakerlcs.   Apr  63.  i9p. 

RRU3 

Coatraet  AFO^  694  33 

BSD  TOR62  3A«  Oaelasslfled  report 

Deserlptorit   "Heat  traasfer.  "Gas  ioaitatloa. 
•Shock  tubes.  •Stagaatloa  poiat,  Ther«a 1  radia- 
tloa.  Caloriaeters,  Bouadary  layer.  Errors. 
Nitrogea,  Data,  Traasport  properties.  Enthalpy. 
Statistical  aaalysis,  leasuraaeat.  Shock  tubes. 
Theraal  coaductivity . 


A.  i.Testigatioa  of  the  stability  characteristics     Experi-eatal  •easure.eaii  of  •="■*"**'•  **''"*"i_ 

0?   "miSJi-al  disturba.ces  i.  selected  la-ia.r    tioa  poiat  heat  transfer  ia  P"t««»|y  Irjjc  ,  * 

•;ul'lt!:i".r  orofiles  »a.  conducted.   The  re-      .t  sti.ulated  flight  re  ocitles  up  to  55.0OC  fp. 

are  pr#teated.   Stagaatioa  poiat  heat  traasfer 
rates  were  Masared  in  an  arc-drl»en  shock  tube 
with  calerlaetric  heal  traasfer  gages,  either 
coated  with  si  1 i con-«oaox ide  fil«s  or  uacoated. 
The  data  are  compared  to  theoretical  predietloas 
aade  with  a  simple  binary  diffusion  aodel  of 
oartiaUy  loniied  diato«ic  gas.  nitrogen,  whose 
Iraaspori  properties  -ere  esti-ated  fro.  .easured 
and  calculated  cress-seciioa  data.   Stagaatioa 
Doiat  heat  traasfer  rates  calculated  fro«  this 


bouadary-layer  profiles  was  conducted.   The  re 
suits  of  the  inrestigatioa  giro  quantitatlTe  i«- 
tficatioas  of  the  influence  on  boundary-layer 
stability  of  foreiga  gas  injection,  applied 
■agaetic  fields,  aad  applied  exteraal  shear.   It 
is  quaatitatlTely  showa  that  injected  gases  of 
large  aolecalar  weight  and  dia«eter  .ay  result  in 
stabiliiatiOB.  whereas  the  light.  s«all-dia«eter 
gases  are  geaerally  destabiliiiag  except  for 
large  »alaes  of  the  wall-to-f ree-strea«  tempera- 
tare  ratio.   Ia  additioa.  it  is  showa  that  a 
■oderate  exteraal  shear  yields  only  perceatage 
chaages  ia  the  stability  characteristics,  whereas 
aa  applied  aagnetic  field  caa  produce  order  of 
■agaitude  chaages  in  the  stability.   (Author) 


AD-i06  248      Di».   9.  12,  30 
(TISTP/6tW)  OTS  price  121.00 

Beeiaa  Co.,  Seattle,  Nash. 

TURBULENT  REFERENCE,  ROUGHNESS.  LEAKAGE  AND 

DEFLECTED-SURFACE  HEAT  TRANSFER  AND  PRESSURE 

TESTS  FOR  TBC. 

27  Nay  63.  1»-  02  80910 

Ceatract  Ar33  657  7132 

OBClassified.  report 

Descriptors:   •Aerodyaaaic  configurations, 
•Shock  tubes.  Flat  plate  aodels.  Cylindrical 
bodies,  Leadiag  edge  flaps.  Blunt  bodies, 
Aerodyaaaic  heating.  Heat  transfer.  Pressure. 
Aerodynaaie  coatrol  surfaces,  Surface  teapera- 
ture.  Deflection,  Tables,  Model  tests, 
Hypersoaic  flew. 

Hypersoaie  tests  of  three  basic  aodels  were 
coadacted  ia  the  CAL  iS-inch  Hypersonic  Shock 
Taaael.   The  tests  were  run  in  the  23-ineh  aad 
46-inch  exit-diaaeter  contoured  nozzles  of  the 
CAL  Taaael.   The  three  aodels  were:   a  bluat 
leadiag-edge  aodel  with  sweep  angles  of  55,  60 
aad  65  degrees;  a  heaisphere-cy 1 inder  aodel; 
aad  a  sharp  flat  plate  with  deflectable  rear 
flap  aad  spaa  extensioas.   The  obJectiTes  of 
the  tests  were  as  follows:   (l)  to  obtain  fully 
turbulent  heat  transfer  rate  and  pressure  data 
for  leadiag  edge,  nose  aad  flat  surfaces  with 
streaa-to-aall  property  ratios  eharacteristic 
of  Dyna  Soar  flight  coaditions;  (2)  to  establish 
the  effect  of  transverse  pressure  gradient  on 
rougbneao  and  leakage  effects  with  laaiaar  and 
turbulent  boundary  layer  flow;  (3)  to  define 
heat  transfer,  pressure  distribution  and  region 
of  separation  for  aerodynaaie  control  surfaces; 
aad  (4)  to  deteraine  the  variation  in  pressure 
and  heat  traasfer  rate  dlstr ibutioas  with  aodel 
attitudes.   (Aathor) 


aodel  for  both  a  frozen  aad  aa  eqailibriua 
bouadary  layer,  as  well  as  equillbriua  boundary 
layer  results  frea  other  available  calculations 
BSiao  aore  elaborate  aodels  of  air,  are  coapared 
to  the  data.   It  is  coacladtd  that  the  traasport 
properties  of  air  ap  te  15.0C0  K  are  known  to 
reasoaable  aeearaey  aad  that  heat  coaduction  by 
electroas  does  aot  preseat  a  serious  eagiaeerlag 
oroblea  for  flight  velocities  up  to  50.CCC  fpa. 
(Author) 

AD-4O6  293     Di».   9.  25 
(TISTP/IH)  OTS  price  |3.60 

Drexei  last,  of  Tech..  Philadelphia.  Pa. 
A  PARAMETRIC  STUDY  OF  THE  HYPEHVELOCIT Y  PERFORA- 
TION OF  VISCO-PLASTIC  PLATES, 
by  Pel  Chi  Chou.  Richard  M.  Mortiaer.  aad 
Richard  E.  Llereas.  Jaa  63,  29p.  D1T125  3 
Coatraet  DA36  0340RD3672 

Unclassified  report 

Descriptors:   •Hyperveloci ty  projectiles. 
•Sheets.  Viscosity.  Plasticity.  Peaetratloi. 
Def oraatioa. 


Theoretical  re 
aodel  for  hype 
plates  are  pre 
goveraiag  equa 
are  obtaiaed. 
perforaed  on  a 
claded.  The  e 
due  to  various 
The  theoretica 
residual  veloc 
aental  values 


suits  based  on  a  viscoplastie  flew 
rvelocity  perforatioa  of  thia 
seated.   The  solutioas  of  the 
tioBS  iacludiag  the  yield  strength 

The  results  of  a  paraaetric  study 
n  IBM  1620  eoaputer  are  also  ia- 
ffects  on  the  radius  of  perforatioa 

physical  quaatities  are  discussed. 
1  radius  of  perforatioa  aad 
Ity  are  coapared  with  the  experi- 
obtaiaed  by  R.  M.  Matsoa.  (Author) 


AD-406  333     Dl».   9.  31 
(TISTP/WH)  OTS  price  $3.60 

Bavid  Taylor  Model  Basia,  Nashington.  D.  C. 
THE  MOTIONS  OF  A  SPAR  BUOY  IN  REGULAR  lAVES. 
by  J.  N.  Newaaa.  Bay  63.  30p.  1499 

Uaclassificd  report 

Descriptors:   "Spar  buoys.  •Water  waves. 
Oscillations.  Hydrodynaaic s .  Matheaatlcal 
analysis.  Differential  equatioas.  Integratioa. 
Daaping,  Buoyaaoy,  Motioa.  Bodies  of 
revolution. 
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foi  the  aotions 


FLUID  MECHANICS  -  Division  9 


A  linearized  theory  is  developed 
of  a  slender  body  of  revolution,  with  vertical 
axis,  which  is  floatiag  in  the  pres<nce  of  regu- 
lar waves.   Equations  of  aotion  are  derived  which 
are  undaaped  to  first  order  in  the  body  diaaeter, 
but  second-order  daapiag  forces  are  derived  to 
provide  solutioas  valid  at  all  frequencies  in- 
cluding resonaace.   Calculations  aajde  for  a 
particular  circular  cylinder  show  eMtreaely 
stable  aotions  except  for  the  low  frequency  range 
where  very  sharp  aaxiaa  occur  at  re|aonance. 
(Author) 

AO-406  432     Div.   9.  25 
(TISTP/JM)  OTS  price  »10.10 

University  of  Southera  Calif..  Eagi|i|eeriBg 

Ceater,  Los  Angeles. 

RESEARCH  ON  RAREFIED  GASDYNAHICS  AN|) 

PLASMADYNAMICS. 

by  Rayaond  L.  Chuaa.  Sep  62.  1l8p.  Ip0   101 

Coatraet  AF49  638  831 

AFOSR  4641  Uaclasslfied  Report 
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AD-406  433     DIt.   9.  25 
(TISTP/IH)  OTS  price  |7.60 

lastituto  Techaologico  De  Aeronauti 

Brazil. 

SUPERSONIC  FLOM  ABOUT  AXIALLY  SYMMEt^ 

DIFFUSERS. 

by  Jerzy  Sielawa.   20  Nov  62,  68p. 

Coatraet  AF49  638  581 

AFOSR  4729 

Unclassified 

Descriptors:  "Supersonic  flow,  •! 
•Fluid  aechanics.  •Partial  differ 
equations,  Axially  syaaetric  flow 
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AD-i06  459      Div.   9.  25.  15 
(TISTP/WH)  OTS  price  |3.60 

Space  Technology  Labs.  Inc.,  Redondd  Beach, 
Calif. 

INVISCID  HYPERSONIC  FLOM  FOR  POWER-liAW  SHOCK 
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16  Apr  63,  25p.  9813  6003 
Oaelassified  report 


Descriptors:   "Hypersonic  flow,  Boundary 
layer,  Axially  syaaetric  flow.  Entropy,  Blunt 
bodies.  Nuaerical  aethods  and  procedures. 
Series,  Shock  waves. 
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AD-406  468     Div.   9,  25 
(TISTP/RLG)  OTS  price  |3.60 

Vidya  Inc..  Palo  Alto,  Calif. 

ON  THE  USE  OF  IMPACT  THEORY  FOR  SLENDER  CON- 
FIGURATIONS EXHIBITING  FLOW  SEPARATION, 
by  Alvia  H.  Sacks  and  Jack  A.  Burnell.  31  Mar  63, 
31p.  R92 
Contract  NoBr310300.  Proj.  26  C 

Uaclasslfied  report 

Descriptors:   "lapact  shock,  •Supersoaic 
flow,  "Aerodynaaie  configurations,  Incoa- 
pressible  flow.  Drag,  Delta  wings,  Angle  of 
attack,  Matheaatlcal  analysis.  Statistical 
analysis.  Differential  equations.  Supersonic 
wind  tunnels,  Analysis.' Theory.  Separatioa. 
Slender  bodies. 

A  aethod  is  presented  for  predicting  analytically 
the  non-linear  variatioa  of  noraal  force  with 
angle  of  attack  for  very  slender  wiag-body  coa- 
binatioas  exhibiting  flow  separation.   The  aethod 
is  based  *on  the  cross-flow  drag  concept  and  ea- 
ploys  Newtonian  iapact  theory  in  two  diaensions 
to  calculate  the  cross-flow  drag  coefficient. 
It  is  deaonstrated  that  this  theory  shows  good 
agreeaent  with  experiment  for  two-diaensional 
incoapressible  flow  past  bluff  shapes.   Further- 
aore.  the  analytical  expression  for  the  flat 
plate  agrees  exactly  with  the  theoretical  analy- 
sis of  Bollay.   Matheaatlcal  expressions  are  de- 
veloped for  the  noraal  force  on  a  conical  slender 
wing-body  coabination  with  elliptical  body  of 
arbitrary  eccentricity.   Calculations  are  coa- 
pared with  experiaental  noraal  forces  on  wing- 
body  coabinations  at  supersonic  speeds  and  on 
delta  wings  at  subsonic  speeds.   The  agreeaent 
appears  to  be  very  good  over  a  wide  range  of 
angle  of  attack.   provided  that  the  slenderness 
approxiaatioD  is  satisfied  and  that  separation 
occurs  near  the  lateral  extreaities  of  the  con- 
figuration in  question.  (Author) 


AD-406  702      Div.   9 
(TISTE/OHD)  OTS  price  $4.60 


Princeton  U. ,  N.  J. 

AN  EXPERIMENTAL  INVESTIGATION  OF  THE  SEPARATION 

Q.F   A  HYPERSONIC  BOUNDARY  LAYER  OF  A  FLAT  PLATE  - 
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Division  10  -  FUELS  AND  COMBUSTION 


PAIT  It   PRESSDIe:  OISTBIBUTION  AND  OPTICAL 
STUDIES  AT  M  ■  11.7, 

by  W.  J.  erahaa  aad  I.  E.  Vat.   lay  63.  ^1p. 
Ceatraet  AF33  6l6  7629.  ProJ.  706^.  Ta»k  706i  01 
AIL  63  H  Oiclasilflad  report 

Ocseriptort:   •Hyparioaie  flow.  "Bonadary  layer. 
Hypartoaic  wlad  taaaals.  Haliaa.  Rayaoldt 
■■■bar.  Sebliaroa  photograpby.  Flat*  plat* 
■odal*.  Stparatloa. 
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waa  earriad  oat  la  tba  Priacatoa  Ualvar- 
ia.  baliaa  byparsoalc  wlad  taaaol  at  a 

11.7  to  axaaiaa  tba  flow  ovar  a  flat 
itb  distarbaaca  loeatad  at  a  dlttaaca 
•  laadiag  odga.   Tba  laadlag  adga  Rayaolds 
was  Tarlad  froa  190  to  20,900.   Tba 
aacas,  varylag  ia  sbapa  froa  a  10-  to  a 
.  wadga,  a  90-  dag.  ttap  aad  oaa  witb  a 
ladrical  fbapa,  ware  iareitigated  orer  tbe 

•dgo  Rayaolds  aaabar  ranga.   Scbliaren 
apbs  aad  datallad  surface  prasiure 
atloas  were  obtaiaad  to  dataraiaa  tbe 
a  of  tba  teparatioa  poiat  aad  tbe  pres- 
tio  across  tba  saparatioa  regloa.   (Aatbor) 


AD-406  705     Oi».   9,  1 
(TISTA/PCR)  OTS  price  $11.50 

Vidya.  lac.  Palo  Alto.  Calif. 
A  THBORy  FOR  THE  LOH-SPEED  AERODYNAMICS  OF 
STRAIGHT  AND  SWEPT  MINGS  MITH  FLOW  SEPARATION, 
by  AlTia  H.  Sacks.  Jack  N.  Nielsea,  aad 
Frederick  K.  Goodwia.  31  Nar  63.  1v.  VR91 
Ceatraet  No«r310300,  ProJ .  26C 

Uaclassified  report 

Sapersedes  Vidya  Report  Ne.  38.  AD-251  431. 

Descriptors:   'Niags,  eSwept-back  wiags,  •Delta 
■lags,  Aerodyaaaic  cbaracteristics,  Natheaatical 
•■■lysis,  Tbeory.  Aspect  ratio.  Vortices,  Boand- 
ary  value  probleas,  Velocity.  Natheaatical 
■•dels.  Aerodyaaaic  loadiag,  Nuaerical  aaalysis. 
Haraoaic  aaalysis.  Make.  Fourier  analysis.  Load 
distributioa.  Aagle  of  attack,  Equations,  Sep- 
•ratioBS,  Bouadary  layer.  Subsonic  flow,  Sub- 
••■ic  characteristics. 

A  aatbeaatical  theory  is  developed  for  tbe  low- 
speed  aerodynaaics  of  rectangular  wings  with  side- 
edge  separatioB.   This  theory  is  then  extended  to 
wiags  with  sweptback  leading  edges  (and  straight 
trailiag  edges)  by  represeatiag  the  actaal  wiag 
as  a  systea  of  eleaeatary  rectaagular  wiags  of 
varyiag  aspect  ratio.   Thus,  in  the  liait,  steady 
separatloa  aloag  the  eatire  leading  edge  is  ap- 
proxiaated.  aad  the  theory  leads  to  an  iterative 
ceaputatioaal  procedure  for  calculating  the  aero- 
dyaaaic characteristics  of  sweptback  wiags  with 
leading-edge  separation.   Calculations  are  pre- 
sented which  deaoastrate  convergence  of  the 
aethod  for  both  rectangular  and  delta  wings,  both 
with  and  without  iteratioa  oa  the  shedding  angles 
of  tbe  separated  vortices.   Coaparisons  with  ex- 
periaeat  are  also  presented  for  aspect  ratios  np 
to  five,  aad  it  is  found  that  for  rectangular 
wiags  tbe  calculated  noraal  forces  using  one  wing 
eleaeat  are  ia  all  cases  withia  lOS  of  experiaent 
but  the  calculated  shedding  angles  are  uareal- 
istically  high.   For  delta  wings,  the  high  shed- 
ding eagles  evidently  cause  high  predicted  noraal 
forces.   (Author) 


A0-406  7  56     Div.   9,  25 
(TISTP/RLG)  OTS  price  $3.60 

St.  Aatboay  Falls  Hydraulic  Lab..  U.  of  Miaa.. 

■inaeapolis. 

AN  ACOUSTIC  STUDY  OF  GASEOUS  HICRO-BUBBLES  IH 

BOUNDARY  LAYERS  AND  PROPELLER  WAKES. 


Rept.  for  Jaa-Dec  62, 

by  Joha  F.  Ripkea  aad  John  M.  Killea.   Dec  62, 

31p.  PR67 

Contract  Noar71046 

Unclassified  report 

Descriptors!   eAcoustics,  oBubbles.  oWake. 
•Model  basias,  •Atteauatien,  Shear  stresses. 
Pressure,  Viscosity,  Cavitatioa  noise.  Acoustic 
ranges,  Acowstic  equipaent.  Oxygen,  Traasducers 
(Aceastic),  Cavitatioa.  Propellers  (WariBe). 
Boaadary  layer,  Aaalysis,  Cases,  Tests, 
■easureaeat. 

Exploratory  tests  to  aeasure  the  aatare  of  the 
free  gas  which  occurs  in  natural  water  due  to  the 
dyaaaic  distarbance  of  a  ship  were  coaducted. 
Acoustic  atteaaatioB  aeasureaeats  serve  to  show 
that  aicro  gas  bubbles  are  evolved  froa  dissolved 
gases  by  the  shear  dyaaaics  of  a  bouadary  layer 
aad  that  the  rate  of  evolutiea  iacreases  as  sea* 
fuaction  of  the  intensity  aad  duratioa  of  the 
disturbance  and  of  thb  pressure,  viscosity,  aad 
gas  coatent  of  the  water.   The  tests  were  conduc- 
ted in  the  Laboratory,  in  large  scale  siaulations 
of  a  ship's  boundary  layer  and  propeller,  and  in 
wakes  of  actual  ship  propellers.   These  explora- 
tory tests  indicate  the  need  for  aore  extensive 
tests  in  sea  water  under  a  wide  variety  of  naval 
operating  conditions.   Such  tests  are  aecessary 
to  a  better  deteralaatioa  of  the  role  that 
these  bubbles  play  ia  cavitatioa  aad  acoustic 
detection  probleas.   (Author) 


10.    FUELS  AND  COMBUSTK)N 


AD-A05    958  Div.      10,    20 

(TISTW/REB)    OTS    price    $2.60 

Defense   Oocuaentat ion  Center,    Caaeroa   Station, 

Alexandria,    Va. 

CHEMICAL    AND    NUCLEAR    PKOPELLANT    MATERIALS. 

Jaae  63.  17p. 

Unclassified  report 

Descriptors:   "Bibliographies,  •Rocket  propel- 
lents, •Nuclear  propulsion.  Materials. 


AD-406  338     Div.   10 
(TISTM/PCR)  OTS  price  $11.00 

Lockheed  Propulsion  Co..  Redlands,  Calif. 

THERMAL  STRESS  INVESTIGATION  OF  SOLID  PROPELLANT 

GRAINS.   VOLUME  I.   THEORY  AND  EXPERIMENT. 

by  J.  Jones.  J.  E.  Fitsgerald.  aad  E.  Fraacis. 

May  63.  1v.  578F.  Vol.  1 

Contract  AFO^  611  8013 

Unclassified  report 

Descriptors:   •Solid  rocket  propellents, 
•Theraal  stresses.  Theory.  Experiaental  data. 
Fourier  aaalysis,  Theraal  eoaductivity.  Theraal 
Diffusion,  Theraal  expansion.  Specific  heat. 
Heat  transfer.  Teaperature.  Viscoelasticity, 
Natheaatical  aaalysis.  Elasticity,  Photo- 
elasticity,  Failure  (Mechanics),  Geoaetry, 
Creep,  Propellent  grains. 

This  voluae  presents  tbe  foraulatioa,  theo- 
retical solutioa,  aatbeaatical  aaalysis.  aad 
experiaeatal  coafiraatloa  of  the  problea  of 
stress  analysis  for  a  real  viscoelastlc.  case- 
bonded  solid  propellent  grain  subjected  to  an 
arbitrarily  tiae-varyiag  theraal  laput.   A 
theoretical  treataeat  of  dynaaic  birefringence 
(photoviscoelastieity)  is  givea  ia  aa  appendix. 
(Author) 


GROUNp  TRANSPORTATION  EQUIJPMENT  -  Division  11 

GUIDED  MISSILES  -  Division  12 


AD-406  339     Div.   10 
(TISTN/PCR)  OTS  price  $12.50 


Lockheed  Propulsioa  Co.,  Redlaads, 
THERNAL  STRESS  INVESTIGATION  OF  SOLJlD 
GRAINS.   VOLUHE  2  -  HATHEMATICAL  A^ALYS 
by  K.  C.  Valaais  aad  George  Liaals 
I69p.  578F,  vol.  2 
Ceatraet  AF04  611  8013 

Uaclassified 


Report  oa  Stadia*  !■  Stress  Aaalysi 
Elastic  Solids  Under  Non-steady  Te 
Gravitatioaal  Aad  laertial  Loads. 


Calif. 
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12.   GUIDED  MISSILES 

AD-i05    900  Div.      12 

(TISTA/GEC)    OTS   price  $5.60 

Aerospace  Corp.,    L*i   Aageles,    Call^, 

FEASIBILITY   STUDY   OF   THE    CONTROL    OP  THE 

MERCURY/ATuAS    BOOSTER    RE-ENTRY    FROM   ORBITAL 

MISSIONS. 

by  D.  Pace  aad  T.  Sblekari.   15  Nay||63,  5ip. 

TDR169  3101TN1 

Ceatraet  AFOA  695  169 

Uaclasiified 


Detcripterat  *LaBBch  vebiclea  (A 
•Spacecraft  debris,  Feaiibillty  a 
Fragaeatatioa,  Orbital  trajectori 
Aviatioa  safety,  Haiards,  Recover 
tioa,  Urbaa  area*,  Oesceat  trajec 


report 

reipae^), 
jadies, 

di,  Aaalysis, 
jl.    Popala- 

ories. 


Aa  iavestlgatioB  was  undertaken  into  the  foati- 
biiity  of  deorbiting  the  Hercary/Atlai  booster 
in  such  a  way  ai  to  prevent  fragaeati  of  the 
booster  froa  falling  on  land  aastei  aad  to  do 
this  without  coaproaiaiag  Nercury  alssion 
objectives.   This  report  snaaarises  the  various 
aethods  explored  and  presents  the  conclusions 
thereof.   (Author) 


AD-A05  933     Div.   12.  13 
(TISTE/JBM)  OTS  price  $4.60 

Boeing  Co.,  Seattle.  Wash. 

SITE  ACCEPTANCE  TEST  PROCEDURES  WHITEMAN  AFB. 

20  May  63.  48p. 

CoBtract  AF04  694  107 

Uaclassified  report 

Descriptors!   •Guided  aissiles  (SuYface  to 
surface),  •Laaachiag  sites.  oGuided  aissile 
coaponents.  Test  aethods.  Test  equipaent, 
Ground  support  equipaent.  Safety,  Checkout 
procedures. 

The  acceptance  tests  required  are  specified  for 
the  checkout  of  equipaent  asseabled  into  a 
Minuteaan  Missile  Systea  at  Whiteaan  AFB  pre- 
paratory to  the  eventual  acceptance  of  the 
Flights,  Squadrons  &  the  entire  Wing.   Procedure 
docaaeats  required  for  the  certification  of 
Asseably  aad  Checkout  (ACO)  test  equipaent  as 
well  as  the  docuaents  required  for  checkout  of 
OGE  and  MGE  equipaent  are  called  out  herein. 
( 4uthor) 


AO-^05  955     Biv.   12,  1 
(TISTA/GEC)  OTS  price  $2.60 

Defense  Docuaentat ion  Center,  CaaeroB  StatioB, 
Alexandria,  Va. 
FLIGHT  DYNAMICS. 
June  63,  I6p. 

Unclassified  report 

Descriptors:   •Aeronaauties ,  Dynaaies,  Space 
flight.  Flight,  iiatellites  (Artificial), 
Bibliographies. 


AD-405  971 
(TISTE/JBM) 


Div.   12 
OTS  price  $13. 


Boelag  Co. ,  Seattle 
COMPATIBILITY  INDEX  - 
SYSTEM,  MINUTEMAN. 
1963.  Iv.  D2  U191 
Contract  AFO4  647  289 


Wash. 

END 
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ITEM.   H  &  D  WEAPON 


Unclassified  report 


Descriptors:   •Guided  aissiles  (Surface-to- 
surface).  Coapatibility,  Guided  aissile 
coapoaeats,  Coaf iguratioa,  ladexes. 


A  coapatibility 
MINUTEMAN  weapo 
coapatibility  i 
lists  of  coapat 
Weapoa  Systea  e 
end  i tea  a  lloca 
Board.   Provide 
Exhibit  60-60. 
tioaal  Coafigur 
WS-133A  Master 
tioa  DocuaoBt. 
changeable  ead 


iadex  is  preseated  for  the 
a  systea.   The  purpose  of  the 
adex  is  as  follows:   Provide 
ible  coafiguratioas  of  H  &  D 
ad  iteas.   As  such  it  will  support 
tion  by  tbe  MINUTEMAN  Prodaction 

a  workiag  tool  between  AFBSD 
MINUTEMAN  Weapon  Systea  Opere- 
ation  Index,  and  AFBM  60-59, 
Equipaent  Schedules  and  Alloca- 

Provide  a  ready  index  of  inter- 
iteas  of  equipaent.  (Author) 
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Division  12  -  GUIDED  MISSILES 

AD-i0  5   980  Div.       12 

(TISTP/IH)    OTS  prle«  14.60 

B««lBg  Co. ,    Seattle,   Wasl. 

LAUNCH    CONTROL    SYSTEM   TEST    MOCEDORES.    NETWOBE 

lESOLUTION   AREA    (itRA)  . 

by   D.    ■.    Viekeeser.    27  Sep  62.    iJp.    02   13^06  T2 

Coatract   Ar04  6^7  289 

Oaclaiiified  report 

Deicriptorii   •Laaacklag.  •Coatrol  lyateas. 
Test  aetkods,  Teiti. 


AI>-i06  076     Div.   12 
(TISTP/MH)  OTS  price  $8.60 

Boeiag  Co.,  Seattle.  Mask. 

STATISTICAL  MSANS  AND  DISPERSIONS  FOR  THE  NASS 
PROPERTIES  OF  BOEING  COMPONENTS  FOR  THE  WING  II 
OPERATIONAL  BINUTEMAN  MISSILE.   JUNE  1.  1963, 
by  Roger  C.  Niereaga.  20  May  63,  87p.  D2  13956  2 
Coatract  AF04  694  46 

Uaclassifled  report 

Descriptors:   'Veigbt,  •Gaided  aissile 
coapeaeats.  Tables.  Statistical  aaalysis. 
Statistical  data. 

Tkis  report  preseats  statistical  aeaas  aad  dis- 
persioas  for  tke  aass  properties  of  tbe  Boelag 
coapoaeats  of  tke  Operatioaal  Miaateaaa  aissile. 
Tke  data  are  based  apoa  a  statistical  aaalysis 
of  tke  kardaare  beiag  prodaced  for  tke  Hiag  II 
Operational  aissiles.   (Aatkor) 


AD-406  086     Dl».   12.  27.  31 
(TISTP/RLG)  OTS  price  $8.10 

Na¥al  Heapoas  Lab..  Dablgrea,  Va . 

TERRIER  STRUCTURAL  FIRING  TEST  ABOARD  THE  OSS 

LEAHY  (DLG-16). 

by  J.  N.  Loviag,  T.  I.  Dodsoa.  P.  E.  Miae  aad 

J.  A.  Laaoaica.   9  May  63.  1». 

NML  1857 

Oaclaasified  report 

Deaeripterai   •Gaided  aissiles  (Sarface-to- 
air),  •Booster  rockets,  'Stractaral  parts, 
Gaided  aissile  safety,  Measareaeat,  Gaided 
aissile  laaackers,  lastraaeatat ioa.  Deflec- 
tioa.  Stresses,  Gas  leaks.  Teaperatare.  Pres- 
sare,  Flaaes,  Noise,  Saokes,  Tests«  Veatila- 
tioa  dacts,  Peaetratioa,  Seals  (Stoppers), 
Fligkt  testiag.  Blast,  Daaage. 

Tea  TERRIER  Mk  12  Med  0  boosters  witk  coacrete 
slags  were  fired  aboard  tbe  USS  LEAHY  (DLG-16) 
to  iavestigate  tke  adequacy  of  protectioa  for 
tke  TERRIER  laaackiag  systea  persoaael  agaiast 
blast  effects  aad  to  deteraiae  tbe  effects  of 
tke  bfoster  blast  oa  tke  skip's  straetare.   Tke 
test  vekicles  acre  fired  at  varioas  eagles  sack 
tkat  tke  exkaast  streaa  was  directed  at  areas 
tkoagkt  to  iapose  tke  aost  severe  coadltioas  oa 
Ike  skip's  stractaral  coapoaeats  aad  eqaipaeat. 
Measareaeats  aero  aada  of  stractaral  deflectioas 
aad  straias,  soaad  pressare  levels,  toxic  gas 
coaceatrat ioas ,  pressares,  flaae  peaetratioas 
at  door  aad  port  seals,  aad  teaperatare  ckaages 
oa  eqaipaeat  aad  ia  areas  aaaaed  duriag  aissile 
firiags.   Higk-speed  aotiea  pictares  aere  takea 
oa  all  teats.   Tke  resalts  of  tke  tests  iadl- 
cated  leakage  of  gas  aad  saoke  iato  tke  skip 
tkroagk  veatilatiea  systeaa  aad  past  seals  of 
varioas  doors  and  ports,  kigk  teaperatare  ckaages 
at  tke  openings  of  tbe  air  escape  veats  for  tke  - 
JP-5  aad  tke  fael  oil  taaks;  aad  aiaor  stractar- 
al daaage  to  eqaipaaat  ia  tke  laaacker  areas. 
(Aatker) 


AD-406  124     Div.   12.  9,  8 
(TISTE/JNS)  OTS  price  $4.60 

Variaa  Associates,  Palo  Alto.  Calif. 

FOUR-CELL  ROCKETBORNE  MAGNETOMETER. 

Fiaal  rept. , 

by  Robert  E.  Morris.   Jaa  63.  41p. 

Contract  AF29  601  5120.  ProJ .  7811.  Task  781106 

AFSMC  TDR62  101        Oaclasslfied  report 

Descriptors:   •Hagaetoaeters ,  •Rocket  researck, 
Rnbidlua,  Vapors.  Traasistors,  Power  sappliet, 
Pkotoelectric  cells  (Seaicondactor ) .  Radlofre- 
queacy  oscillators,  Traaslstor  aaplifiers. 
Teleaeter  systeas.  Data  processiag  systeas, 
Teleaeteriag  data.  Mngnet  coils,  Magaetic 
fields. 

Tke  tkeory,  desiga,  iaitallatioa,  aad  saccessfal 

operation  of  a  f our-gai-cel 1 ,  wlde-raage,  aearly 
oaaidirectional  rabldiua-vapor  aagnetoaeter  sys- 
tea intended  for  rocketborae  use  are  described, 
lacluded  is  a  detailed  description  of  two  coil 
systeas  aad  tkeir  power  supplies  aad  bousing, 
coaprisiag  a  aagaetic  test  facility  desigaed, 
fabricated,  aad  iastalled  at  tke  Special  Meapons 
Center.   Each  aagnetoaeter  will  operate  coatiau- 
ously  ia  aabient  aegnetic  fields  raagiag  in 
Intensity  froa  approxiaately  100  gaaaas  to  aore 
tkaa  1  oersted  (ten  to  tke  flftk  power  gaaaas). 
Siace  Rb85  is  eaployed  la  tbe'  gas  cells,  tke 
Laraor  freqaeaey  caa  vary  froa  aearly  aero  to 


approx 


iaately  500  kc/s  ia  tkis  field  raage; 


signal  processor  developed  for  tkis  aagaatoaeter 
aaps  aay  sigaal  wltkia  this  bead  iato  at  oatput 
sigaal  varying  la  freqaeaey  betweea  a  few  kuadred 
cycles  per  secoad  and  100  ke/s.   (Awtbor) 


AD-406  135     OiT.   12 
(TISTP/JEA)  OTS  price  $11.00 

Boelag  Co.,  Seattle.  Mask. 

LAUNCH  CONTROL  SYSTEM  TEST  PROCEDURES.  NETWORK 

RESOLUTION  AREA  (NRA), 

by  D.  M.  ViekoBser.   4  Oct  62,  149p. 

D2  13406.  V3 

Coatract  AF04  647  289 

Uaclassifled  report 

Descriptors:   •Gaided  aissiles  (Sarface  to 
sarface).  •Gaided  aissile  laaackers,  •Coatrel 
systeas,  •Power  supplies,  •Redundant  coapoaeats, 
Coaaaaication  equipaeat,  Ligktiag  equipaent, 
Telephoae  equipaent,  Coaputer,  Controlled 
sequences.  Checkout  procedures,  Test  aetkods, 
Groaad  sapport  equipaeat,  Networks. 


AO-406  148     Div.   12,  18,  31 
(TISTI/CAH)  OTS  price  $6.60 

George  Waskiagtoa  C. ,  Washlagtea  D.  C. 

THE  POLARIS  MILITARY  ESSENTIALITY  SYSTEM. 

by  Marvia  Deaieoff,  Jesepk  FeaaeH,  Skeldea  E. 

Haber,  W.  H.  Marloa,  aad  Fraak  W.  Segel . 

10  Jaa  63,  59p.   STUB,  Rev.{  Pelarla  Loglstles 


Stadias  ae.  1. 
Coatract  NoBr76l , 
Tasks  03  aad  05 


Prejs.  NR345  107  awd  NI047  001. 
Uaelaasified  repart 


Descrlptorai   •Guided  aissiles  (Uaderwater  to 
sarface).  •Gaided  aissile  coapoaeats.  Military 
reqalreaeats,  Codlag,  Public  opiaioa.  Data 
proeeasiag  syateas,  Prograaaiag  (Coapaters), 
Reliability,  Effect iveaess,  Measareaeat, 
Degradatiea,  Naval  eqaipaeat,  Material  eeatrel. 
Operatieas  researck.  Sekedaliag,  Qaeaeiag 
tkeory.  Probability,  Ballistic  alaalle  sab- 
aariaes,  Sarface  to  sarface.  Logistics, 
Failure  (Meebaales). 


Oae  of  tke 
of  allitar 
for  a  aeas 
stocklag  e 
kas  beea  k 
dt fflcaltl 
tke  eeatla 
aatried  el 
eoatributi 
iaveatory 
la  tke  fae 
Tke  presea 
ity  systea 
to  tke  abo 
sabaar iaes 
backgroaad 
tea,  a  ver 
order  te  d 
teckalqaes 
grees  of  a 
te  deteral 
(Aatker) 


aajer  reqairea 
y  iaveatory  sys 
are  ef  tke  rela 
ae  itea  ratker 
eigkteaed  la  tk 
ea  ef  deaaad  pr 
aed  iatrodaetlo 
eaeats  of  weape 
ag  factor  is  tk 
prebleas  tkat  a 
e  ef  ceastraiat 
t  stady  develop 

akiek  kaa  beea 

ve  aeeds  for  fl 

After  a  care 

aad  geaeral  re 
y  aearly  axioaa 
erive  faadaaeat 

to  peralt  diet 
ilitary  aertk. 
ae  classes  of  e 


eats  ia  tk 
teas  kas  bi 
tlve  iapor< 
tkaa  aaatk 

e  first  pli 
edictioa  ai 
a  of  aea  ai 


develepaeat 
a  the  aeed 
ace  ef 

Tkis  aeed 
e  by  geaeral 
secoadly  by 
|4  relatively 


as  systeasJ  A  tblrd 
e  featare  a^aaoa  to  an 
lleeatioas  |«BBt  be  aade 
•  ef  eae  fajta  or  otber. 
s  a  allitaijjf  esseatlal- 

iapleaeata4  ia  respease 
eet  ballistJlc  aissile 
fa!  develepaeat  of  tke 
qalreaeats  for  the  sys- 
tle  appreaci  is  takea  ia 
al  prlaelplfs  aad  basic 
lagalskiag  telative  de- 

Tkia  aakes  it  possible 
qaivaleat  ij^seat  la]  ity. 


AO-406  14'' 
(TISTE/JBM) 


Div.   12,  18. 
OTS  price  $8.60 
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George  Waskiagtea  U.,  Waskiagtoa,  D. 
POLARIS  ALLOWANCE  LIST  INPUT  DATA, 
by  Marvin  Denicoff,  Josepk  Feaaell, 
Harlow,  aad  Heary  Soloaoa.  18  Jaa  63 
S  T154;  fLS2 

Coatract  Noar761 ,  Proj .  Nt345  107; 
Task  03;  05 

Uaclassifled 

Descriptors:   *Guided  aissiles  (U 
sarface).    •Guided  aissiles  (Surf 
face).  •Ballistic  aissile  sabaaris 
powered  vessels.  Araed  forces  supp 
researck.  Data,  Logistics. 


A  descriptioa  is  preseated  of  data 
presently  available  for  fleet  ballis 
subaarine  allowance-list  deterainati 
■kick  caa  be  used  in  evelaatiag  vari 
allowance-list  aetkodologies .   Verio 
are  developed  for  allowaace  list  cas 
standard  teraiaology  is  adopted  ace 
appropriate  aotatioa.   Tkere  is  else 
a  precise  descriptioa  of  tke  foraat 
pablishod  'Optlaua  COSAL'  allowance 
paper  concludes  with  suaaaries  of  ccli 
for  the  case  of  USS  GEORGE  WASHINGTo|r 
598).   (Aether) 


c4p 


AD-406    159  Div.       12,    26 

(TISTP/JW)    OTS   price   $8.60 

Boeiag   Co.,    Seettle,    Wesh. 

WS-133.       STATISTICAL   MEANS   AND   DISPM 

MASS    PROPERTIES    OF    BOEING   COMPONENT! 

WING    I    OPERATIONAL   MINUTEMAN   MISSILi 

JUNE  1,  1963. 

by  Roger  C.  Wiereaga.   20  May  63.  9^|i 

Coatract  AF04  694  46 

Uaclassifled 


Descripte^st  •Gaided  aissiles  (Si 
surface).  Statistical  aaalysis,  Ai 
characteristics,  Gaided  aissile  c( 
Tests,  Weight,  Tables. 


AD-406  166      Div.   12,  22 
(TISTP/WH)  OTS  price  $11.50 

Texas  U. ,  Austin. 

SCORING  METHODS  STUDY. 

Final  rept. 

Mar  f3.  148p. 

Coatract  AF08  635  2631,  AFSC  ProJ. 

ASO  TOR63  17  V1        Unclessified 
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GUIDED  MISSILES  -  Division  12 

Descriptors:   •Firing-error  indicators, 
•Trajectories.  •Guided  aissiles.  Antiaissile 
defense  systeas,  Electrostatics,  Magnetic 
fields.  Nuclear  radiation  spectroaeters. 
Gravity.  Inertial  guidance.  Pressure.  Elee- 
troaagnetic  waves.  Equations.  Motion.  Aerial 
targets.  Measureaent. 
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AD-406  228      Div.   12 
(TISTA/GEC)  OTS  price  $11.00 


Boeing  Co..  Seattle.  Nash. 

ENGINEERING  DEVELOPMENT  LABORATORY 

REPORTS.  LAUNCH  AND  COMMUNICATIONS 

CONSOLE. 

by  D.  Gladish.   5  Feb  63.  1v.  T2  2564, 

Coatract  AF04  647  289 

Uaclassifled  report 


(EDL)  TEST 
CONTROL 


V3 


Descriptors:   •Guided  aissiles  (Surface  to 
surfece).  Coaaunicat ions  systeas,  Coaaand 
and  control  systeas.  Military  reqalreaeats. 
Tests,  Maiatainability.  Acceptability, 
Grouad  support  equipaeat. 

The  test  reports  presented  correspond  to  the 
test  requireaents  specified  in  D2-5684,  Vol.  3. 
for  the  EDL/PT  of  the, Launch  and  Coaaunicat ions 
Control  Consoles.   The  test  requireaents  in- 
cluded tests  to  show  specif icatioB  coapliance, 
coapat ibi 1 ity  under  aerginal  test  conditions, 
and  interface  probleas  for  the  Launch  and  Coa- 
aunications  Control  Consoles  of  the  WS-133A 
Weapon  Systea.   (Author) 


AD-406    231 
(TISTP/GRW) 


Div.   12, 
OTS  price  $8 


26 

.60 


Boeing  Co..  Seattle,  Wash. 
WS-133A  MAINTAINABILITY  PROGRESS  REPORT, 
by  Earl  Hardy.   12  Apr  63,  95p.   D2  14934  4 
Contract  AF04  648  289 

Unclassified  report 

Descriptors:   •Guided  aissile  (Surface  to  sar- 
face).  Logistics,  Operations  resear.  Tables, 
Ma  i  atenance . 


AD-406  236 
(TISTA/LSK) 


Div.   12. 
OTS  price  $5. 


17 
60 


Boeiag  Co.,  Seattle.  Nash. 

CRYOGENIC  TANKS  DEVELOPMENT.   (OYNA  SOAR), 
by  D.  L.  Matteraad.   31  May  63,  1v.  02  80092 
Contract  AF33  657  7132 

Unclassified  report 

Descriptors:   •Cryogenic  storage  devices. 
Cryogenics,  Liquefied  gas.  Hydrogen,  Aluainui 
alloys.  Hydrostatic  pressure,  Rupt ure , . Ni t ro- 
gen.  Fuel  tanks.  Boost-glide  vehicles. 
Stresses,  Mechaaical  properties. 
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Division  12  -  GUIDED  MISSILES 
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AD-i06  292     OiT.   12 
(TISTE/CRJ)  OTS  price  $12.00 

Boeiag  Co.,  Seattle.  Mask. 
FLIGHT  ARTICLE  MASS  PROPEKTIES  REPORT  FOR 
■INDTENAN  MING  II  COMPONENTS  FOR  MISSILE  688-738, 
by  Ckarles  A.  Haasoa.   20  May  63.  It.  02  139^6  5 
Coatract  AFOi  69^  l6 

Daclassified  report 

Detcriptorst   "Gaided  aisslles  (Sarface-to- 
sarface).  Load  distribatioa.  Gravity,  Meigkt. 

Mass  property  saaaarles  of  tke  Boeiag  coapoaeats 
for  a  series  of  Operatioaal  Miag  II  Miauteaaa 
aissiles  are  preseated.   Tke  serialised  coapo- 
aeats iacladed  ia  tke  data  for  eack  aissile  are 
tkose  eoaaitted  to  tkat  particalar  aissile  duriag 
tke  coarse  of  prodactioa  aad  aay  aot  be  tke  oaes 
flaally  iastayed  dariag  asseably.   (Autkor) 


A0-^06  3^9     DiT.   12.  26.  32 
(TISTA/PCR)  OTS  price  $3.60 

Boeiag  Co.,  Seattle,  Mask. 

NEAPON    SYSTEM   REQUIREMENTS   AND    DESCRIPTION. 

S-1 33-10.       VOLUME   IA    INTRODUCTION;    TABLE  OF 

CONTENTS;    USAGE    INDEX. 

16  Feb   63.    1».    D2   300U   IA 

Coatract  AFO^  69^  266 

Daclassified  report 

Descriptors:   *Gaided  aissiles  (Sarface-to- 
sarfaee),  ladexes.  Strategic  aeapoas, 
Persoaaol,  Researck  prograa  adaiaistratioa. 
Haiateaaace,  Meapoa  systeas,  Laaacking  sites. 
Reports,  Air  Force  operatioas,  Docuaeatatioa. 
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AD-^06  46^     Oir.   12.  26 
(TISTA/6CC)  OTS  price  $21.00 

Boeiag  Co.,  Seattle.  Watk. 

MINUTEMAN  NS-133B.   REQUIREMENTS  AND  DESCRIPTION. 

RING  VI.   VOLUME  3A.   FIGURE  A't.   OPERATIONAL 

AVE,  OGE,  RPIE. 

16  Feb  63.  1».  02  300U  3A 

Coatract  AF04  694  266 

Uaclattified  report 

Report  OB  Neapoa  Syttea  Requlreaeatt  and 
Oetcriptioa.  S-133-10. 


1 


AD-406  482     DiT.   12,  30 
(TISTP/AH)  OTS  price  $9.60 

Miaaeapoli t-Hoaeywell  Regalator  Co..  Hiaa. 

STABILITY  AND  CONTROL  STUDY  FOR  A  MANNED 

ORBITAL  RESEARCH  LABORATORY. 

Progrett  rept. 

11  Apr  63.  1v.  2A  SU  2 

Uaclattified  report 

Detcriptort:   "Space  ttatioat,  •Stabiliiatioa 
sytteat,  Coatrol,  Maaaed  tpacecraft,  Labo- 
ratoriet,  Torqae,  Spia,  Fael  coataaptioa. 
Haaaa  eagiaeeriag,  Motioa.  Tkratt  vector  coa- 
trol lytteat.  Coatrol  Jett,  Coaf igaratioa, 
Modelt  (Siaalatioat).  Gravity,  Solar  paaelt, 
Stabilisatioa. 

Retaltt  of  proTioat  ttadiet  were  tkat  gravity 
gradiaat  torqaet  were  tke  aott  tigaificaat 
toarce  of  dittarbaace  aad  woald  reqaire  5000 
poaadt  of  reactloa  Jet  fuel  per  year,  ia  order 
to  aaiataia  tke  vekicle  tpia  exit  orieated  to- 
ward tke  taa.   Tke  coatrol  eqaatioat  developed 
allowed  reactloa  Jett  to  provide  orieatatioa 
coatrol,  coatrol  aoaent  gyrot  or  reactloa  wkeels 
to  coatrol  vekicle  daapiag  aad  balaace  torqaet 
iatrodacad  by  vekicle  aatt  iabalaace.   ON-OFF 
operatioa  of  reactloa  Jett  wat  fouad  adeqaate 
for  ttatioa  coatrol  aad  provided  optiaaa 
altisatioa  of  fael.   Aaalytit  of  vekicle 
ttractaral  flexibility  did  aot  iadicate  aay 
ttability  probleat  for  tke  coaf Igaratioat  coa- 
tidered.   A  breadboard  aeckaai satioa  of  tke 
stabilisatioa  aad  coatrol  tyttea  wat  developed 
aad  ckecked  oat  oa  aa  air  beariag  table.   Studiet 
of  taaller  tpiaaiag  aad  aoatpiaaiag  coacoptt  kave 
coatiaaed.   Soae  of  tke  tyttea  ckaracterittict 
aad  detiga  paraaeter  relatioatkipt  are  reviewed. 
A  tot  of  four  ckaracterittic  coaf igaratioat  kave 
beea  aaalysed  aad  a  detiga  approack  to  eack  of 
tke  coaf igaratioat  for  varioat  valaet  of  ia- 
ertiat  it  preteated.   A  90-day  retapply  cycle 
kat  beea  attaaed  la  tkit  ttady. 


A0-406  691     Dlv.   12.  13 
(TISTA/AAR)  OTS  price  $2.50 

Reactiea  Meters  Div.,  Tkiokol  Cbealcal  C»rp., 

Deavllle.    N.    J. 

DETECTION    UF   HYDRUGEN-AIR    FIRES    AND    EXPLUSIUNS 

IN    AEROSPACE    VEHICi.ES    VIA    UH    BAND   AND    MATER    BAND 

EMISSION. 

Fiaal  rept..  1  Jaae-I  Nov  62. 

by  K.  Hill  aad  B.  Horasteia.  Apr  63.  96p. 

RMD5508F 

Coatract  AF33  657  8969,  ProJ .  6075.  Task  607501 

ASD  TDR63  113  Uaclassified  report 

Report  OB  Ckaracteristles  of  Propellaat  Flaaes 
for  DetectioB. 


Descriptorsi   •Kxplesioas.  Hydrogi$.  Fire 
alara  systeas.  Aerospace  craft.  HW^rexides. 
Heasareaeat.  Ultraviolet  radiatioS,  Teapera- 
tare.  Hoaitors.  Pressare.  Dotectidi. 

To  provide  a  basis  for  reliable  kydxtogea-air 
fire  aad  explosioa  detectioa  ia  aerospace  ve- 
kicles.  aeasareaeats  of  tke  absolate  valae  of 
radiaat  iateasity  were  aade  ever  tkq  OH  baads 
of  tke  altravielet  aad  tke  water  baa4s  la  tke 
iafrared.   A  surprisiig  resalt  was  tke  iaerease 
ia  OH  radiaat  iateasity  witk  deoreastag  pressare. 
Dlffaslea  flaae  variables  were  kydro|i|ea  flow 
rate,  port  diaaeter.  aad  pressare  frqa  760  to 
less  tkaa  20  aa  Hg.   For  explosloas.  aixture 
ratio  as  well  as  pressare  were  varieM;  tke  rate 
of  iaerease  ef  ealssioa  aad  pressarej  after  ig- 
aitloa  were  aeasared  to  deteraiae  de|t,ectloB 
lead  tiae.   Mkere  possible,  resalts  are  pre- 
seated as  faadaaeatal  qaaatities  wkinb  cbb  be 
applied  witk  reasoaable  rigor  to  a  variety  of 
desiga  sitaatioas.   Detectioa  based  upoa  aoai- 
toriag  OH  radiatiea  is  recoaaended  over  otker 
properties  sack  as  IR  radiation,  ionlsatioa. 
teaperatare  rise,  or  pressare  rise.  AppUcatioa 
ef  tke  data  to  specific  desigas  is  ddiscassed. 
(Aatker) 

AD-406  710     Div.   12.  26 
(TISTE/OHD)  OTS  price  $6.60 


INSTALLATIONS  AND  CONSTRUCTION  -  Division  13 

Descriptors:   "Guided  aissiles  (Surface  to 
surface).  Standards.  Inttruction  aanualt, 
Haadliag,  Ground  tapport  equipaeat,  Qualitjr 
coatrol,  Ckeckout  procedurei,  Ckeckout  equip- 
aeat, Laaaekiag  titet.  Acceptability. 


Boeing  Co..  Seattle,  Natk. 
FLIGHT  ARTICLE  MASS  PROPERTIES  REPORI 
MINUTEMAN  MING  I  COMPONENTS,  MISSILES 
by  Fred  M.  Sladea.  20  May  63,  60p.  D^ 
CoBtract  AF04  694  46 

Uaclattified 


Detcriptort:   'Guided  aittiles  (Sukiface  to 
tarface),  Experiaeatal  data,  Guide|d|  aittile 
coapoaeatt.  Meigkt. 


Mita 


coaponentt 

uteaaa 
(led  coa- 

ittile 
itr  aittile 
lay  not  be 
Bile,  atteably 


Matt  property  tuaaariet  of  tke  Boeia 
for  a  teriet  of  operational  Ming  I 
aistilet  are  preteated.  Tke  teriali 
poaeats  included  in  the  data  for  eac 
are  those  eoaaitted  to  tkat  particul 
duriag  the  course  of  productioa  and 
the  oaet  finally  iattalled  duriag  ai 
at  Air  Force  Pleat  77.   (Author) 

AD-406  711      Div.   12.  26 
(TISTE/OHD)  OTS  price  $7.60 

Boeing  Co..  Seattle.  Hath. 
FLIGHT  ARTICLE  MASS  PROPERTIES  REPOR^  FOR 
MINUTEMAN  MING  II  COMPONENTS  FOR  MISilLES  653-687, 
by  Fred  M.  Sladen.  22  Apr  63,  72p.  0 '.   13946  4 
Coatract  AF04  694  46 

DB«lattified 


Detcriptort:  "Gaided  aittilet  (Sa 
surface).  Experiaeatal  data.  Guide 
coapoBoatt,  Height. 

Matt  property  saaaarles  of  tke  Boei'n 
for  a  series  of  operatioaal  Ming  II 
aissiles  are  presented.   Tke  seriali 
iacladed  ia  the  data  for  each  aistil 


FOR 

708-858. 
13944  708 

jeport 


-ipart 

-|race-to- 
I  aissile 


\\'  coapoaeats 
lltnuteaan 
i:fcd  coaponentt 
4  are  those 


eoaaitted  to  that  particular  aisti le I  during  the 
course  of  production  aad  aay  not  be  ^ke  oaet 
fiaally  iastalled  during  aissile  asstibly  at  Air 
Force  Plaat  77.   (Author) 

AD-^06  723      Div.   12 
(TISTA/EJH)  OTS  price  $9.10 

Boeiag  Co..  Seattle,  Mask. 

VAFB  ACCEPTANCE/DEMONSTRATION  PROGRAli  PLAN. 

ky  J.  C.  Hindaarch  and  R.  V.  Saitk.   12  Jaae  63, 

106p.   D2  13302  3 

Coatract  AF04  647  757 

Uaclassified  import 


Tke  parpose  of  tkis  docaaeat  is  to  defiae  tke 
tasks,  data,  aad  procedures  required  to  accoaplisk 
tke  Asseably  aad  Ckeckout  CAftC/0),  Modificatioa 
aad  Ckeckoat  (H&C/O) .  Acceptaace,  aad 
Delivery/Taraover  activities  for  tke  Miauteaaa 
HS-133A  Hiag  III  tkrougk  V  Heapoa  Systea  Facili- 
ties at  Vaadeaberg  Air  Force  Base  (VAFB) 
(Autkor) 

AD-^06  768     Div.   12,  26 
(TISTE/JHS)  OTS  price  $1.60 

Ogdea  Air  Materiel  Area,  Hill  Air  Force  Base. 

Utak.  ' 

SERVICE  AND  SHELF  LIFE  OF  SEV  UB  EXPLOSIVE 

VALVE  -  IM99A. 

by  Dob  F.  Hoods.   May  63,  9p. 

OOY  TR  63  18  Uaclassified  report 

Descriptors:   "Valves.  Gaided  aissiles.  Tests 
Life  expectancy.  Reliability.  Aaaonia.  Teaper- 
atare, Test  aetkods.  Corrosion.  Explosive 
actuators. 

Tke  SEV  44B  explosive  valve  is  use4  to  control 
tke  flow  of  aaaonia  froa  tke  1M99A  nose  cooling 
unit  storage  tank  to  tke  keat  exckanger.   Tke 

purpose  of  tkis  test  was  to  deteraine  if  tke 
shelf  aad  service  life  coald  be  exteaded.   Tke 
curreat  sfcelf  life  and  service  life  of  tke  SEV 
44B  valve  are  3  years  aad  2   years,  respectively. 
Because  of  tkis  liaitation,  it  was  necessary  to 
replace  tkese  valves  wken  tkis  tiae  was  reacked 
or  to  deteraiae  if  tkeir  service  life  could  be 
exteaded.   Twenty-nine  saaples  were  tested. 
Tkese  speciaens  were  visually  inspected,  radio- 
grapked  aad  teaperature  conditioned  prior  to 
testing.   During  testing,  tke  valves  were 
pressurised  to  200  psig  with  nitrogen  to  siaulate 
the  pressure  of  the  aaaonia  taak.   All  valves 
fuBCtioaed  satisfactorily.   The  ainiaua  firing* 
voltage  (6.5  -  10  v)  was  well  above  specifi- 
cation aaxiaaa  no  fire  voltage  of  3  v.   The 
ainiaua  operating  current  (0.27  -  0.40  aaps)  was 
lest  than  that  called  out  by  the  specification 
(0.5  Bap)  but  was  within  the  calculated  value. 
Deaonstrated  reliability  was  90.2$  at  a  confi- 
dence liait  of  95*.   The  valves  were  between  3.5 
ye*rs  and  4  years  old  when  functioned.   It  is 
recoaaended  that  the  service  life  of  the  SEV  44B 
valve  be  extended  to  four  years  aad  the  shelf 
life  to  five  years.   (Author) 


13.   INSTALLATIONS  AND 
CONSTRUCTION 


AD-405  914     Div.   13 
(TISTE/JMS)  OTS  price  $2.60 

Naval  Civil  Engineering  Lab.,  Port  Haeneae, 

Calif. 

COOPERATIVE  MARINE  PILING  INVESTIGATION.   PHASE 

I.   PILE  DRIVING  AT  COCO  SOLO.  CANAL  ZONE. 

by  Harry  Hochaaa.   29  Apr  63,  23p. 

NCEL  TN473  Uaclassified  report 

Descriptors:   "Anchors  (Structure).  Piers. 
Creosote,  Tar,  Penetration.  Arsenic  coapounds. 
Mercury  coapounds.  Environaental  tests. 
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AO-406  153     Di».   13.  22 
(TISTE/JVS)  OTS  price  $3.60 

Aaaaaitioa  Group.  Picatlaay  Arseaal.  Dover.  N.  J. 
CSTABLISHBENT  OF  DESIGN  CRITERIA  FOR  PROTECTlVt 
STRUCTURES  AND  PROCESSING  OF  EXPLOSIVES, 
by  Riekard  ■.  Riadaer  aad  Leoa  I.  Saffiaa. 

■ar  63.  33p. 

PA  TNIIi^  Uaclassified  report 

Descriptorst   "Safety.  •Stractares.  •Blast. 
Perseaael.  Projectiles.  Spallatioa.  Velocity. 
Coacrete.  ieiaforcad  coacrete.  Explosive 
aaterials.  Explosioa  affects. 

Ike  devolopaeat  of  desiga  criteria  for  protective 
stractares  to  preveat  propagatiea  of  explosives 
lato  tfce  acceptor  ckarge  aad  perseaael  iajary  is 
discussed.   Tke  overall  desiga  approack  aaa 
divided  lato  ikree  separata  areas  —  doaor 
effects,  aall  respoase  aad  acceptor  effects. 
Siace  tkis  praseatatioa,  certaia  revisioas  kava 
beea  aade  to  relatioaskips  uskd  ia  tke  illustra- 
tive exaaples.   However,  tkese  revisioas  do  aot 
alter  tke  desiga  priaciples  discussed.   (Autker) 


AD-406  162     Div.   13,  33 
(TISTE/JB«)  OTS  price  18.10 

Federal  Aviatloa  Ageacy,  Atlaatic  City.  N.  J. 

VEHICULAR  BEASOREiENTS  OF  EFFECTIVE  RONWAT 

FRICTION. 

Fiaal  rapt. 

by  Jack  J.  Skrager.  Bay  62,  1v. 

Task  308  3X  ,^^  ^ 

Oaelassified  report 

Descriptors:   "Jet  plaaes,  •Airplaae  laadiags. 
•Ruaways,  •Frictiea,  Airports,  Effectiveness, 
Vekiclss.  Surface  properties,  Instruaeatatiea, 
Ice,  later,  Coacrete,  Feaas,  Test  aetkods. 
Teat  eqaipaeat.  Brakes,  Beasureaeat. 


Tests  we 

skip  of 

fall-sea 

aeasarea 

veklcala 

aadar  si 

Results 

eaploy  s 

operatio 

related 

aess  for 


re  coaducted  to  deteraiae  tke  relatien- 
frictioa  aeasareaents,  as  coaputed  froa 
la  Jet  aircraft  brakiag  tests,  to 
eats  obtained  witk  special  grouad 
r  equipaent  on  aa  operatieaal  raaway 
aulated  adverse  aeatker  coaditioas. 
iadicated  tkat  it  aay  be  possible  to 
peeial  vekicalar  equipaent  to  obtaia 
nal  raavay  sarfaee  friction  wbick  caa  be 
to  tke  aaxiaaa  energy  brakiag  effectlve- 
a  full-scale  Jet  aircraft.   (Autbor) 


AD-^06  165     Oir.      13.  33,  1 
(TISTP/TL)  OTS  price  $10.10 

Federel  Aviatiea  Ageacy,  Hasklagtea.  D.  C. 

RUNBAt  SLUSH  EFFECTS  ON  THE  TAKEOFF  OF  A  JET 

TRANSPORT. 

Fiaal  rept., 

by  Oaaiel  E.  Soaaers,  Jokn  F.  Barcy.  Eugeae  P. 

Elueg.  and  Oea  B.  Coaley.   Bay  62,  It. 

PreJ.  308  3X 

Uaclassified  report 


Descriptors:   •Runways.  •Traaspert  plaaes,  -Jet 
plaaes.  •Airplaae  landings.  Deceleration.  Avla- 
tloa  safety.  Beasureaeat.  Drag,  Velocity,  Aere- 
dyaaaics  ckaracterist ics .  lastruaeatatloa. 
Tests.  Take-off.  Laadiags.  Haaards. 
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AD-i06  174      Di*-   ■>3,  25 
(TISTE/OHD)  OTS  price  $7.60 

Little,  Arthur  D..  Inc.,  Caabrldge,  Bass. 
BATER  AND  CARBON  DIOXIDE  FREEZE-OUT  IN  HIGH 
PERFORBANCE  HEAT  EXCHANGERS, 
by  J.  C.  Burke,  F.  E.  Raccia,  R.  B.  Hiackley. 

•nd  R.  C.  Reid.  1963,  1». 

Unclassified  report 

Descriptors:  •Heat  exekaagora.  •Selldlfied 
gases.  Carbea  dioxide,  Bater  taper.  Theory, 
Test  aetkods.  Air.  Aaalysls,  Cryogeaies. 


Aa  aaalytlcal  aad 
ducted  to  iavestig 
of  water  aad  carbo 
develop  a  aetkod  f 
coataaiaant  freese 
foraance.   Tkis  pr 
cal  stady  of  tke  v 
taalaaat  freexe-oa 
was  coastracted  ka 
lag  a  wide  raafC  o 
peratares,  aass  fl 
tioB«.   A  glass-wa 
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tke  effect  of  coat 
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ace.   (Author) 
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AD-A06  321      DlT.   13,  20 
(TISTE/CAB)  OTS  price  $4.60 


Eagiaeer  Corps. 
ENGINEERING  AND 
POKER  PLANTS  IN 
15  Apr  63,  36p. 
EC  EB1110  345  950 


Bashiagtoa.  D.  C. 

DESIGN.  UTILIZATION  OF  NUCLEAR 
UNDERGROUND  INSTALLATIONS, 


Uaclassiflad  report 


Descriptors:   •Nuclear  power  plaati,  •Under- 
ground structures.  Power  pleats,  Power 
reactors.  Feasibility  studies,  Ope^atioa, 
Exhaust  faaes,  Vlbratioa,  Noise,  V|ii|laerabl  lity. 
Logistics,  Site  selectloa.  Heat  triansfer.  Air 
conditioning  equipaent,  Desiga,  Roiqk  (Geology). 
Soils. 


BiATERIALS  (NON-METALUC)  -  Division  14 


laforaatlon  is  presented  oa  th« 
aaclear  power  pleats  la  uadergi 
latloas  aad  for  guldaaca  la  thi 
groaad  iastal  latloas  aad  It  is 
eleaeats  of  the  Corps  of  Eagiat 
respoasibility.  The  aaaaal  pre 
aa  aaclear  power  te  assist  Corp 
perseaael  ia  salectiag  the  toui 
aa  aadergrouad  iattallatioa  thi 
reqaired  to  operate  ia  a  buttoi 
I.e.,  a  coapletely  closed  aad  i 
atioB  over  a  period  of  days  or 
grouad  iattallatioa  way  be  atil 
sites,  coaaaad  ceaters.  coaauai 
or  storage  facilities.   (Aathor 
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AD-406  634     OiT.   13,  7 
(TISTB/BA)  OTS  price  $.50 

Naral  Cirll  Eaglaeerlag  Lab.,  Port  Hiliaa*. 

Calif.  I 

DISTILLING  SEA  BATER  BITH  DIESEL  GENIiKATOR 

HASTE  HEAT. 

Fiaal  rapt., 

by  J.  S.  Billiaas  aad  B.  R.  Nehlsea.   23  Bay  63, 

18p. 

Proj.  Y  F015  11  611 

NCEL  R2i5 

Uiclassiflad  jfpert 

Oescripterst   •Sea  water,  •Diet iuUioa, 
Bastes  (ladustrlal).  Heat,  Geaerate^s.  Jtiesel 
engines,  Bechaaical  eagiaeeriag,  T^^ts, 
Steaa  coBdaasers,  Evaporators. 

NCEL  iBTeatigated  the  aaeuBt  ef  heat  iTailabie 
froa  a  60-kw  generator  aad  tested  a  ihste- 
heat  still  for  operatioa  in  conjunction  with 
the  generator.   Test  results  hare  sh^wa  that 
approxiaately  200  gph  of  distilled  wii.er  caa 
be  produced  by  the  waste-heat  still  i  |d  the 
coablaatloa  of  aaits  is  feasible.   (ikthor) 


AD-406  785     DlT.   13,  25 
(TISTE/JBS)  OTS  price  $16.50 


Battachasetts  last,  ef  Tech.,  Caabridde. 

static  and  dynabic  behavior  of  reinfqiced  con- 
:rete  circular  arches,     part  i. 


The  experlaeatal  aad  analytical  stu( 
that  the  apprexiaate  coBTeatloaal  tl 
Halt  aaalysls  Is  qalte  adequate  to 
static  ultiaate  loads  of  the  uBderr< 
arches.   The  dyaaalc  altlaate  loads 
Ilea  aade  loadlag  caa  also  be  predli 
approxlaate  theory  prorided  that  aa 
dyaaalc  iacraata  factor  (based  oa  tl 
■aterlal  properties)  Is  ased.   Howei 
clear  whether  a  satisfactory  approxi 
caa  be  developed  to  predict  the  ulti 
load  carrylag  capacity  of  the  arch, 
a  ceaeeatrated  dyaaalc  load  at  the  < 


•Structural 
Loadlag 
f ressire 

ics. 
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syaaetrlc  concentrated  dynaaic  loads  at  quarter 
points.   The  experiaental  and  analytical  investi- 
gations also  indicate  that  the  natural  periods  ef 
the  arches  have  a  significant  Influence  on  the 
dynaaic  load-carrying  capacity  of  the  arches  in 
the  cases  of  a  concentrated  load  at  the  crowa  aad 
aatlsyaaetrlc  coBcentrated  loads  at  quarter 
polBts.   The  aode  of  failure  under  both  static 
aad  dyaaalc  loads  is  quite  ductile  in  these  cases 
as  coapared  to  the  coapression  aode  loading. 
(Author) 


14.   MATERIALS  (NON-METALUC) 


AD-405  959      Dlv,   U 
(TISTB/AB)  OTS  price  $8.60 

Defense  Docuaenta t ioa  Ceater,  Caaeroa  Statloa. 
Alexandria,  Va. 
BATERIALS. 
Juae  63.  91p. 

Uaclassified  report 

Descriptors:  "Bat 
reslstaat  aaterial 
alloys.  Heat  resis 
plastics.  Ceraaic 
research,  Lubrican 
Refractory  aateria 
Paiats.  Ceraaic  co 
Steels.  Bechaaical 
reseerch.  Fatigue 
Siateriag,  Stresse 
aeat.  Tool  steels. 
Belding,  Heat  tree 
Coatings.  Adhesive 

Contents: 

Fire  resistaat-paiat 

Heat  and  fire  resistant  polyaers  aad  plastics 

Heat  reslstaat  alloys 

Heat  resistaat-aaterials.  geaeral 

Heat  reslstaat-glass ' 

High  teaperature  ceraaics 

High  teaperatare  lubricaats 

Low  teaperature  reseerch 

Refractory  aaterials 
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AD-406  117 

(TISTP/FEB) 


Div.   U 
OTS  price  $5.60 


Bassachusetts  Inst,  of  Tech..  Caabridge 
BEHAVIOR  OF  BOND  UNEDER  DYNABIC  LOADING 
by  Indravadaa  K.  Shah.  Bar  63,  48p.  DSR8699 
Coatract  DA49  U6XZ061 
OASA  1374 

Uaclassified  report 

Descriptors:  •Bonding,  •Concrete.  Bonded 
Joints.  Rods.  Reiaforced  coacrete.  Tests. 
Stresses.  Beaas.  Load  distribution.  Castings. 


The  bond  behavior  of 
dyaaalc  loadlag.  as  1 
streagth  of  coacrete 
foreleg  bars  Is  repor 
Is  the  coatlBuatlon  0 
ducted  la  the  Structu 
Eaglaeerlag  Departaea 
preseat  prograa  has  c 
gories  of  tests:   Spe 
coapressive  stre'i^th 
gory,  three  different 
psl,  3500  psl  aad  600 
with  the  variation  in 
bar.   Three  different 
used.   (Author) 
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AD-^06    12C  Uiv.       U.    4 

(TISTM/BEB)    OTS   prlc*   $1.60 

Naval   Ordaaaca  Lab..    ^Iiita  Oak.    M. 

HEAT   CAPACITY    OF   CRYSTALLINE   POLYMERS   AT   L0« 

TEMPERATURES, 

by  R.    V.    Marflaltf    aad   M.    C.    Patraa.    12  Mar   63. 

6p. 

NOL  TR63  9  Uaclascif iad  report 

Descriptors:   'Polyaers.  •Polyethyleae  plastics. 
Calorimeters,  Crystals,  Low  teaperature  re- 
search. Molecular  stracture,  Theraochealstry. 

Pablisbed  heat  capacity  data  oa  atactic  aad  iso- 
tactlc  polypropyleae,  polyethylene  and  polytrl- 
f laoroetbyleae  Mere  aaalysed  by  the  aethod  of 
Starkweather.   The  resalts  of  this  aaalysis  ladi- 
cate  that  the  aodel  proposed  by  Stockaayer  and 
Hecbt  for  the  theraal  aotlons  of  crystalline 
polyaers  at  low  teapcratures  caa  yield  inforaa- 
tioa  ladieatiTe  of  the  stracture  of  the  polyaer. 
(Aathor) 

AD-i06  127     Di*.   U.  12.  26 
(TISTE/JBM)  OTS  price  $4.60 

> 

Arnold  Eagiaeeriag  Developaent  Center,  Arnold 

Air  Force  Statioa,  Tena. 

OPERATIOMAL  EVALUATION  OF  DRY-LUBRICANT 

COMPOSITES  IN  A  HIGH  VACUUM  CHAMBER. 

by  A.  G.  Hilllaaa  aad  T.  L.  Ridings.   May  63. 

40p. 

Contract   AF^O  600   1000.    ProJ .    SN2215 

AEOC   TDR63   67 

Unclassified  report 

Deseriptorst   "Labricaats,  "Low-pressare 
research.  Bearings.  Gears.  Halocarbon  plastics. 
Taagstea  coapounds.  Selenides.  Tests.  Test 
facilities.  Test  equipaent.  Torque,  Siaulation. 
Space  eaviroaaenta I  coaditioas. 

The  results  of  a  test  prograa  to  deteraiae  the 
operatioaal  characteristics  of  dry  self- 
labricatiag  aaterials  ia  the  extreaely  lo«- 
pressare  eaTiroaaent  of  a  space  siaulator  are 
preseated.   The  test  was  designed  to  evaluate 
tha  labricatiOB  of  gears,  piaioas.  aad  bearings. 
Fear  selected  self-lubricatiag  coaposites 
fabricated  as  beariag  retainers  aad  idler  gears 
were  tested.   Three  of  the  coaposites  coasisted 
of  a  aetal  aatrix.  polytetraf luoroethTleae 
(PTFE),  aad  tungsten  diselenide  (MSe2);  the 
other  consisted  only  of  PTFE  aad  HSe2.   (Aathor) 


AD-406  230     Di*.   U.  25 
(TISTH/EJH)  OTS  price  $1.60 

Frick  Cheaical  Lab..  Priacetoa  U. .  N.  J. 

VISCOELASTIC  PROPERTIES  OF.  A  SIMPLE  ORGANIC 

GLASS, 

by  A.  V.  Tobolsky  aad  R.  B.  Taylor.   May  63. 

Ceatract  Near18S807.  ProJ.  NR3;6  377 

ONR  TR  RLTS9  Uaclassified  report 

Descripterat   "Glass,  "Traasitioa  teaperature. 
*Orgaaic  coapoaads.  "Aroaatic  coapounds. 
Viscosity.  Elasticity.  Teaperature,  Relaxatioa 
tiae.  Liquids,  Hechaaical  properties.  Textiles. 

The  sheer  coapliaace  of  a  three-diaeasioaal  glass 
foraiag  sabstaace,  Galex,  coaposed  largely  of 
dehydroabietic  acid  was  studied  as  a  function  of 
tiae  aad  teaperature  by  a  ball  iadeatatioa 
aethod.   The  resalts  are  expressed  ia  teras  of  a 
aaster  carve  of  shear  coapliaace  agaiast  tiae  at 
15  C.   This  curve  was  aaalyzed  to  separate  the 
variaas  coapoaeats  of  the  coapliaace.  aad  it  was 
feaad  that  a  glassy  coapliaace,  a  siagle  retarda- 
tlea  tiae  aad  steady  flow  shear  viscosity  are 


sufficient  to  describe  the  viscoelastic  behavior 
of  the  coapliaace  over  the  entire  tiae  scale. 
This  is  ia  striking  coatrast  to  the  broad  dis- 
tributioa  of  retardatioa  tiaes  exhibited  by 
polyaeric  aaterials.   The  glass  transitioa  tea- 
perature was  deteraiaed  by  voluae  teaperature 
aeasureaents  and  found  to  be  7  C.   The  variatioa 
of  the  shear  viscosity  aad  the  viscoelastic 
shift  factors  as  a  fuactioa  of  teaperature  are 
also  discussed.   (Author) 


A0-406  234     Di».   U.  17.  30.  24 
(TISTM/PCR)  OTS  price  $1.10 

Browa  U. ,  ProTldeace,  R.  I. 

EXPERIMENTAL  AND  THEORETICAL  STUDY  OF  MAVE 

PROPAGATION  AND  VIBRATION  PROBLEMS, 

by  J.  Duffy  aad  C.  Myloaas.   May  63.  5p. 

Great  DA31  124AR0(D)37,  Projs.  2571  E  aad 

DA  2001 0501 B700 

ARO  AROD25713  Uaclassified  report 

Descriptors:   *Def oraatioa.  "Mechaaical  waves. 
Propagatloa.  Theory,  Vtbratioa,  Coatiags,  High 
speed  caaeras,  Metals,  Bonding.  Photoelast icity, 
Meabraaes,  Stresses.  Epoxy  plastics,  Castiag. 
Aging  (Materials),  Test  equlpaeat,  Solids. 

The  work  was  aiaed  toward  the  further  develop- 
aeat  of  the  birefriageat  coatiag  techaique  aad 
the  construction  of  a  high  speed  caaera  aad  light 
source  to  be  used  ia  coajuactioa  with  the  coat- 
iag.  The  over-all  parpose  was  to  stady  the 
deforaation  of  structures,  whether  they  be  aade 
of  aetal  or  other  aaterial,  when  they  are  subjec- 
ted to  dynaaic  loadiag  causing  perhaps  peraaneat 
def oraatiotts.   With  this  technique  one  should  be 
able  to  observe  the  waves  progressing  through  the 
aetal  structure,  whether  these  waves  be  elastic 
or  plastic.   (Author) 


A0-406  237      Div.   14.  17,  26 
(TISTM/AMS)  OTS  price  $1.60 

Araoar  Research  Foundation,  Chicago,  111. 

HIGH  TEMPERATURE  OXIDATION  PROTECTIVE  COATINGS 

FOR  VANADIUM-BASE  ALLOYS. 

Biaoathly  rept.  ao.  4,  13  Mar-12  May  63, 

by  L.  I.  Kaae,  J.  J.  Raasch,  aad  F.  C.  Holts. 

7  June  63,  19p. 

Contract  N600  19  59182 

Uaclassified  report 

Descriptors:   •Coatings,  •Vaaadiua  alloys. 
High  teaperatare  research.  Protective  treat- 
aents,  Niobiua  alloys,  Titaaiaa  alloys,  Sili- 
cides.  Oxidation,  Thickaess,  Tests,  Test 
aethods,  Experiaental  data,  Zirconiaa  alloys. 
Carbon  alloys,  Deforaatioa,  Manufactaring 
aethods . 

The  iaflaeace  of  theraal  history  far  a  standard- 
ised pack  silieoaiziag  process  has  been  estab- 
lished for  0.020-  to  0.030-inch  sheet  of  the 
V-60w/o  Cb-1  w/o  Ti  alloy.   Studies  of  coating 
thickness  as  a  function  of  siliconising  tiae  over 
the  teaperature  range  of  2000  to  2200  F  were 
aade.   Coatiag  thickaess  of  2.25  to  2.75  ails 
appears  to  offer  optiaua  oxidation  protectioa 
based  oa  static  air  oxidation  tests  at  2200  F; 
speciaens  were  exposed  for  aore  thaa  500  hours 
without  evidence  of  failure.   Thick  contings 
(4  ails  or  greater)  suffer  gross  delaainatioa  or 
severe  cracking  during  elastic  bending  of  sheet 
aaterials  which  results  ia  a  loss  of  protective 
capability.   The  thicker  coatings  also  appear  to 
behave  poorly  ia  high  teaperatare,  theraal  cycle 
oxidation  tests  in  an  oxygen-hydrogen  torch. 
(Anther) 


AD-406  260     Div,   14.  26,  25 
(TISTM/AMS)  OTS  price  $.75 

Califoraia  U. .  Berkeley. 

A  FUNDAMENTAL  STUDY  OF  THE  VARIABLES 

MITH  THE  MIXING  OF  CERAMIC  RAN  MATEI 

by  D.  H.  Fuerstenau.  R.  M.  Fulrath 

Pask.   Apr  63.  24p. 

Contract  AF33  616  7763.  ProJ.  7350 

ASD  TDR62  732  Unclassified 


Report  ea  Ceraaic  and  Ceraet  Materi4ls  Develop- 
■eat.  ^' 


Descriptors:  'Ceraaic  aaterials. 
Mixtures,  Powders.  Preparation.  S 
properties,  Aluaiaua  coapouads.  0) 
Magaesiua  coapouads,  Desiga.  Singl 
Particle  slse.  Spiaels,  Crystal  g 
Statistical  data.  Mi crostructures 
ing  aethods. 


This  suaaary  report  presents  the  pro 
roapleted  on  the  investigation  of  t* 
siatering  characteristics  of  A1203 
particles.   Separate  inter-rele ted 
research  were  investigated  which  inc 
preparatioa.  dry  aad  wet  aixing.  aad 
ing  behavior  of  A1203  and  NgO.   The 
particle  reduction  and  aaalysis  of 
distribution  were  investigated  by  do 
the  variables  which  affect  the  resul 
tides.   Ea-ihasis  has  been  placed  on 
conditions  for  a  Jet  pulveriser.   Va 
encountered  in  the  dry  Mixing  operat 
found  to  be  the  aixer  design,  load 
and  saapling  aethods.   Analysis  of  t 


P4 


ijig 


ables  has  been  aade  by  deteraining  t 
deviation  froa  a  statistical  nuaber 
Surface  properties  of  A1203  and  HgO 
■edia  were  iavestigated  in  order  to 
wet  aixing  behavior.   The  basic  aech 
the  characteristics  of  the  reaction 
and  AI203  were  studied  with  single  c 
understaadiag  of  the  fundaaeatals  of 
tion  enabled  the  establ ishaeat  of  op 
iag  conditions.   (Author) 
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AD-406   461  Div.       14.    26 

(TISTM/AMS)    OTS   price   $3.60 

New  Jersey   Ceraaic   Research   Station,    hutgers   0.. 

New  Brunswick. 

DEVELOPMENT   OF    REFRACTORY   CERAMICS   ThhT   CAN    BE 

PROCcSSED   AT   TEMPERATURES   CONSIDERABi-V   LOWER   THAN 

THEIR    MAXIMUM    USE   TEMPERATURE. 

Quarterly   progress    rept.    no.    4.    1    Ja4|-1    Apr   63. 

1  Apr  63,  31p. 

Contract  N0w62  0710d 

Uaclassified 


Descriptors:  "Ceraaic  aaterials. 
Materials,  'Aluaiaua  compounds,  Ph 
Density.  Sintering.  lapurities,  Th 
pressure  research,  Sillcoa  coapoun 
nesiua  coapounds,  Experiaental  dat 
Liquids,  Manufacturing  aethods.  Ox 
Ceraaic  aaterials. 
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MATERIALS  (NON-METALUC)  -  Division  14 

coapositions  will  be  used  with  the  three  afore- 
aentioned  coapositions  to  deteraine  the  units  of 
solid  solution  of  MgO  in  A1203.   Part  III.   Cor- 
dierite  compositions  were  fritted  with  the  frit 
utilized  as  the  basic  raw  aaterial.   Density  and 
aoisture  absorption  results  and  devitrification 
aad  aaturing  temperatures  are  presented^  (Author) 
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AD-406  625      Div.   14.  27,  4 
(TISTM/REB)  OTS  price  $2.60 

Atlantic  Research  Corp.,  Alexandria.  Va. 
CHEMICAL  REACTIONS  BETWEEN  PROPELLANT  GASES  AND 
NOZZLE  MATERIALS. 

Quarterly  progress  rept.  no.  3.  1  Feb-30  Apr  63. 
by  R,  S.  Scheffee.  Mm.  E.  West,  J.  D. 
Batchelor  and  E.  L.  Olcott.  15  May  63.  25p. 
Contract  NOrd15536 

Unclassified  report 

Descriptors:   "Rocket  motor  nozzles.  "Exhaust 
gases,  "Graphite.  Niobiua  coapounds,  Carbides, 
Cheaical  reactions,  Tantalua  coapounds.  Nitro- 
gen, Argon.  Carbon  dioxide.  Carbon  coapounds. 
Monoxides,  Filaaents,  Manufacturing  aethods. 
Pyrolysis.  Materials.  Solid  rocket  propellants. 
Erosion. 

Heaispherical  specimens  of  AGOT  and  ZT  graphites 
were  exposed  to  flowing  streams  of  N,  Ar.  CO, 
and  C02  generated  by  a  plasma  torch,  and  erosion 
rates  were  determined.   It  was  found  that  all 
gases  erode  the  graphites  to  a  substantial  ex- 
tent with  C02  being  especially  destructive.   It 
is  concluded  that  chemical  reaction  and  mechani- 
cal abrasion  (drag)  are  equally  important  param- 
eters contributing  to  the  over-all  erosion  rate. 
Electrically  heated  filament  specimens  (25-mil. 
diameter)  of  TaC  were  exposed  to  C02  in  the  high- 
pressure  bomb  and  in  the  vacuum  reactor.   Losses 
were  determined  under  a  variety  of  test  condi- 
tions.  A  technique  for  fabricating  NbC  wires 
was  established,  and  production  of  filaments  for 
future  reaction  studies  was  started.   Specimens 
of  pyrolytic  graphite  are  being  produced  in  an 
arc-image  furnace  by  methane  decomposition  from 
flowing  streams  of  methane  and  N  on  heaispherical 
AGOT  substrates.   (Author) 


AO-406  689     Div.   U.  20 
(TISTM/EJH)  OTS  price  $3.60 

General  Dynamics,  Fort  Worth,  Tex. 

COMPKESSION-SET  BEHAVIOR  OF  IRRADIATED  SILICONE 

ELASXUMEKS, 

by  E.  G.  Fritz  and  P.  M.  Johnson.   I5  May  63.  38p, 

NARF  63  2T;  MK  N  301 

Contract  AF33  657  7201 

Unclassified  report 

Descriptors:   "Silicone  plastics.  "Elastomers, 
"Deformation,  Radiation  damage.  Polymers. 
Copolymerization.  Hardness.  Gamma  rays,  Mathe- 
matical analysis.  Test  methods.  Compressive 
properties. 
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Division  15  -  BAATHEMATICS 

Tk*  Skore-A  kardaess  of  these  elastoaert  aas 
observed  to  iacrease  «itk  dose.   Mitkin  the  dose 
regioB  iavest Igated,  tke  kardaess  attained  after 
aa  aceaaalated  dose  can  be  expressed  by  an 
eapirically  deriveit  eqyatloa.   (Autkor) 


15.    MATHEMATICS 


AO-4C5    910  Di».       15 

(TISTP/tLG)      OTS    price   $1.60 

ColHBbia  U..  Ne«  York. 

SOME  ELEMENTARY  TESTS  FOB  aiXTORES  OF  DISCRKTB 

DISTRIBUTION, 

by  Tia«o  de  Oliveira.  1  Jaae  63.  15p. 

Ceatract  Noar266  04 

Oaclassified  report 

Descriptors:   •Statistical  tests,  •Statistical 
aaalysls,  Pr«bability,  Maaagesient  engineering. 
Operations  researck.  Analysis  of  variance. 
Statistical  distribations . 


AD-405  938     Div.   15 
(TISTP/ILG)   OTS  price  12.60 

Aerospace  Corp.,  Los  Aageles.  Calif. 

THE  MATRIX  PSEUDOINVERSE  AND  MINIMAL  VARIANCE 

ESTIMATES, 

by  C.  M.  Price.  25  ""r  63.  Up.  TDR169  3550 

01TN2 

Coatraet  AF04  695  169 

SSD  TDR63  92 

naelassified  report 

Descriptors:   •Aaalysls  of  trarlaace,  •Statisti- 
cal processes.  Orbital  trajectorloa,  Flight 
patks.  Tkeory,  Matrix  algebra. 

This  paper  revieMs  aad  applies  certaia  resalts 
coaceralag  the  aatrix  pseadoinverse  to  tke  gea- 
eral  tkeory  of  estlaabla  faactioas  aad  alniaal 
variaaee  eatlaates.   The  paper  is  divided  into 
two  soctioas.   The  first  sectioa  reviews  and  ax- 
teads  certaia  kaowa  resalts  coaceralag  the  aatrix 
psoadoiaverte.   This  sectioa  is  esseatially  aoa- 
statlstieal.   The  second  sectioa  ases  resalts  in 
the  first  section  to  state  aad  prove  a  general- 
ixed  veraloa  of  the  Gaass-Markof f  Theorea  coa- 
ceralag aablased  Uaear  estiaates  having  ainiaal 
variance.   In  the  third  section,  an  additional 
theorea  is  provea,  which  together  with  the  pre- 
eedlag  aaterial  provides  a  theoretical  foundation 
for  paraaeter  estiaatioa  la  orbit  deteralnatioa 
work.   This  foandatioa  is  tken  exploited  to  pro- 
vide foraalae  for  sack  paraaeters.   (Aatkor) 

AD-il06  U7     Div.   15,  18 
(TISTP/iFA)  OTS  price  |5.60 


George  Naskington  U. .  Waskington.  D.  C. 

NUMERICAL  REALIZATION  OF  ATTRITION  GAMES 

by  Ross  Edgar  Toalinson 

Serial  T  155 

Coatraet   Noar76l ,    Projs 

Talks   03   and  05 

Oaclassified  report 


11  Jaa  63,  lAf. 
NR345  107  aad  NR047  001. 


Descriptors:   •Lanckester  equations.  Boundary 
valae  problea,  Gaae  tkeory,  Differeatial  equa- 
tions, Sianltaneous  equations,  laforaation 
retrieval,  Hagaetlc  tape.  Matrix  algebra.  Stra- 
tegic warfare,  Logistics.  Warfare.  Probability. 

A  set  of  aaaerical  experiaents  Is  presented  on 
a  class  of  sero-sna  two-person  gaaes  wkick  are 
aot  aatrix  gaaes.   The  aethods  used  in  the 
coaitructlott  aad  lolntioa  of  these  gaaes  are 


given  in  detail.   The  existence  of  a  closely  re- 
lated aatrix  gaae  is  established,  certaia  solu- 
tions to  both  types  are  exhibited,  and  proper- 
ties of  the  solutions  are  discussed.   (Author) 

AD-406  2A2     Dlv.   15 
(TISTP/FEM)  OTS  price  $8.10 

Milllaa  Marsh  Rice  U. .  Houston,  Tex. 
ASYMPTOTIC  VALUES  OF  HOLOMORPHIC  FUNCTIONS, 
by  G.  R.  MacLaae.  1963.  83p. 
AFOSR  }J,85  Uaclassified  report 


Moaograph  ia  Hatheaatics.  Vol.  49,  No. 


1. 


Descriptors:   •Topology,  Algebraic  topology. 
Real  variables,  lategrals,  Geoaetry,  Trans- 
foraatioa  (Matheaatics)  ,  Fuactioas.       JT 


AD-406  263      Div.   15.  20 
(TISTP/FEM)  OTS  price  $3.60 

Mlchigaa  U. .  Aaa  Arbor. 

EXISTENCE  AND  UNIQUENESS  THEOREMS  FOR  THE 
NEUTRON  TRANSPORT  EQUATION. 

by  K.  H.  Case  aad  P.  F.  Zweifel.  Apr  63.  33p. 

Uaclassified  report 

Descriptors:   •Neutrea  traaspert  theory, 
lategral  equatioas,  Neutroa  reactioas,  Neutroa 
scatteriag.  Neutron  cress  sectioas.  Greea's 
fuactioa,  lategrals.  Equatieai. 
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AD-406  302     Div.   15.  30 
(TISTP/MFA)  OTS  price  $2.60 

Israel  Inst,  of  Tech.,  Haifa. 
DECOMPOSITIONS  OF  FINITE  AUTOMATA, 
by  Michael  Yoeli.   Mar  63.  20p.  TRIO 
Coatraet  N6255e  3510 

Uaclassified  report 

Descriptors:   "Autoaation.  Sequences,  Algebraic 
topology,  Matrix  algebra.  Algebras. 

A  short,  unified  introduction  into  the  algebraic 
decoaposition  theory  of  finite  autoaata  (se- 
quential aachines)  is  presented.   A  further 
purpose  is  the  study  of  overlapping  partitions  of 
autoaata  state  sets  in  connection  with  a 
generalixed  approach  to  the  decoapos i t ioa 
problea.   Previously,  only  output-consistent 
overlapping  partitions  of  incoapletely  specified 
sequential  aachiaes  were  coasidered  in  con- 
nection with  the  problea  of  state  reductioa. 
(Author) 


AD-i06  436     Div.   15.  }0 
(TISTP/FEM)  OTS  price  $1.60 

Ballistic  Research  Labs.,  Abordeea  Proviag 

ROUTINE  FOR  FINDING  ROOTS  OF  POLYNOMIALS  WITH 


sa 


REAL  COEFFICIENTS, 

by  Tadeusi  Laser.  Apr  63.  22p. 

Proj.  1M010501A003 

BRL  MRU67  Uaelatslfied 


Descriptors:  •Polyaoalalt ,  "Pro, 
(Coaputers),  Frequeacy,  Vlbratioa 
cal  aaalysis.  Real  variables,  Mat 


graaai 


lag 
Statistl- 
i|eaatics. 


f  r 


A  routiae  that  eoaputes  the  real  aa 
roots  of  polyaoaials  with  real  coe 
to  the  teath  degree  is  reported.  I 
even  polynoaial  it  eoaputes  its  qua 
aad  solves  each  factor  by  the  quadr 
la  case  of  an  odd  polynoaial  it  coa 
root  by  locatiag  it  and  refining  by 
algoritha.  Thea  it  reaoves  the  coa 
froa  the  polyaoaial  reduciag  its  de 
The  reduced  polynoaial  is  of  even  d 
is  solved  by  quadratic  factors.  Th 
fails  when  (a)  the  real  roots  are  o 
plicity,  converging  then  to  wrong  v 
the  real  roots  are  of  odd  aultiplic 
vergiag  at  all,  (c)  the  polynoaial 
dltioned  (very  saall  changes  in  coe 
cause  large  changes  in  the  values  o 
converging  then  to  wrong  values.  T 
planned  to  coapute  frequencies  in  v 
probleas  which  involve  coaplex  root 
cal  evidence  seeas  to  indicate  that 
noaials  with  real  roots  caa  be  badl 
If  this  were  the  case  the  haadicap 
of  alaor  iaportaace  only.   (Author) 
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AD-406  713     Div.   15 
(TISTP/MFA)  OTS  price  $4.60 

Minnesota  U. ,  Minneapolis. 
ON  THO-STAGE  NON-PAKAMETRIC  ESTIMATION 
by  Elizabeth  Y.  H.  Yea.  May  63.  43p 
Coatraet  NoBr71031.  Proj.  NR042003 

Unclassified 


Descriptors:  •Functional  aaalysii 
analysis.  Series,  Inequalities,  Oi 
theory. 
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AD-406  763     Div.   15 
(TISTP/FEM)  OTS  price  $7.60 

Boeiag  Scientific  Research  Labs..  Seldttle,  Nash, 
BOUNDS  FOR  DISTRIBUTIONS  WITH  MONOTONE  HAZARD 


report 


TR26 

1 eport 

Statistical 
itributioB 


«er 

laa 

aat 

dl^se 
di 
ce 


Th^  f 
ict4d 


44SC 


lob 

1  b 

is 


obler 


«11 
th 
dB 


estlaa- 

phi  - 
ble 
or 

rvatioBS 
strl- 
.  it 
uac- 
to  be 
rs  of 
ribed 

servations 
e  a  fixed 

carried 
vatioBS 
ocate 
e  saae 
utilise^ 


MEDICAL  SCIENCES  -  Division  16 

RATE, 

by  Richard  £.  Barlow  and  Albert  N.  Marshall. 

"•y  63,   77p.   DI  82  0247;  MN292 

Uaclassified  report 

Also  available  froa  author. 

Descriptors:   •Statistical  distributions, 
•Probability,  Statistical  functions.  Real 
variables.  Integrals,  Partial  differential 
equations,  Nuaerical  analysis,  Nuaerical  aeth- 
ods and  procedures,  Transf oraations  (Mathe- 
aatics), Inequalities,  Hazards. 

AD-406  791      Div.   15,  30 
(TISTP/MH)  OTS  price  $1.60 

Illiaois  U..  Urbane. 

ON-LINE  DIGITAL  COMPUTATION  OF  THE  VARIANCE  OF 

A  TIME  SERIES. 

by  Robert  S.  Saith.  20  Mar  63,  6p.  TN61 

Contract  Nobtr89229 

Uaclassified  report 

Descriptors:   •Aaalysis  ef  variaace,  •Digital 
coaputers.  Statistical  aaalysis,  Prograaaiag 
(Coaputers),  Directioa  fiadiag.  Radio  equip- 
aeat.  Errors,  Series. 

Statistical  variance  has  been  widely  used  in 
propagation  studies  associated  with  radio  direc- 
tion finding  for  aany  years.   With  tke  advent  at 
this  laboratory  of  high  speed  digital  coaputiag 
aachiaery,  it  is  advisable  to  explore  aethods 
of  OB  aad  off  liae  calculation  of  variaace,  with 
particular  eapkasis  placed  on  on-line  coaputa- 
tioBS.   It  is  aot  tke  purpose  of  tkis  note  to 
Judge  wketker  or  not  variance  is  the  correct 
paraaeter  to  use,  but  to  fiad  ways  for  calcu- 
latiag  it.   (Author) 


16.    MEDICAL  SCIENCES 


AD-405  912     Div.   16 
(TISTB/CCH)  OTS  price  $1.60 

Jokas  Hopkias  U.  School  of  Medicine,  Baltiaore, 

Md. 

A  COMPREHENSIVE  STUDY  OF  VIHAL  HEPATITIS. 

Annual  progress  rept.,  15  July62-14  July  63, 

by  Ivan  L.  Bennett,  Jr.  5  June  63,  13p. 

Contract  0A49  193MD2310 

Unclassified  report 

Descriptors:   •Liver  viruses,  Tissue  culture. 
Histology,  Pathology,  Medical  exaaiaation. 
Cells  (Biology),  Laboratory  aniaals,  Priaates, 
Man,  Disease  vectors. 

A  study  of  viral  ageats  associated  with  iafec- 
tious  hepatitis  in  aan  was  aade.   Th'e  study  of 
candidate  agents  was  investigated.   A  aajor  ef- 
fort was  the  study  of  the  virus  tissue  culture 
cell  systea  under  specified  conditions  utilizing 
several  cloned  lines  of  D6y  cells,  infective 
plasaa,  and  cultures  of  representative  agents. 
Cytopathic  effects  were  obtained  only  sporati- 
cally  and  unpredictably.   The  San  Carlos  8  agent 
was  found  to  aultiply  readily  in  a  variety  of 
huaan  cell  cultures.   The  observation  of  others 
that  this  agent  types  as  an  adenovirus  type  16 
was  confiraed  but  an  antiserua  produced  in  this 
laboratory  against  the  San  Carlos  agent  appeared 
to  show  a  one-way  (priae)  relationship  rather 
than  a  relationship  of  identity.   CF  tests  with 
l0-paired  sera  froa  confiraed  cases  of  Korean 
hepatitis  against  the  San  Carlos  agent  showed 
positive  reactions  of  1  in  8  or  greater  aad  only 
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Division  16  -  MEDICAL  SCIENCES 

oae-kaif  the  casts  ana  none  shOMed  a  significant 
rise  in  titer.   Tke  histopatkologic  aspects  of 
wlral  hepatitis  are  described.   Descriptions  of 
the  histologic  findings  in  liver  needle  biopsies 
•a  100  chiapanzees  of  various  ages  and  sexes  on 
liver  needle  biopsies  fro*  chiapanzees  with  so- 
called  'contact  viral  hepatitis',  and  of  liver 
biopsies  fro*  huaan  volunteers  inoculated  with 
the  Parke,  Oavis  agents  are  described  in  con- 
siderable detail  in  the  uain  report.   (Author) 


A0-i05  96t    Dtv.   16 
(TISTN/DGH)  OTS  price  $3.60 

Defease  Decaaeatatlaa  Ceater,  Caaeroa  Statioa, 
Alexandria,  Va. 
BIOASTRONAUTICS. 
Jaae  63,  30p. 

Daelassified  report 

Deaeriptorst   "Space  biology,  'Space  ■edicine, 
'Bibliographies,  Aviation  aediciae.  Stress 

i  Physiology),  Stress  (Psychology),  Adaptation 
Phyilalogy),  Meightl essaess ,  Aceeleratiea 
toleraace.  Space  flight.  Closed  cycle  ecolog- 
ical systeas.  Space  eavi ronaental  systeas. 


AD-405  963 
(TISTI/AAI) 


Div.   16 
OTS  price  $1 


60 


Naval  Radielegical  Defease  Lab..  San  Francisco. 

Calif. 

INHIBITION   OF   THYMIDINE   KINASE   -   DNA    POLYMERASE 

ACTIVITY    IN   THE   KIDNEY    BY    X-RADIATION   BEFORE    OR 

AFTER    UN I  NEPHRECTOMY. 

by   R.    K.    Main.    L.    J.    Cole  aad  E.    R.    Nalaick. 

23  Apr   63.    I6p. 

Task  HR035  08  1200 

NRDL  TR6X0  Daelassified  report 

Descriptors:   'Kidneys,  'Enzyaes,  "Desoxribo- 
aacleic  acids.  X-rays,  Rats,  Hkole  body  ir- 
radiation. Excision,  Radioactive  isotopes, 
Tritlated  coapound,  Inbibition. 


Rats  were  exposed  to  wbole-body  X  r 
(890  rad)  at  varioas  tiaes  before  0 
aailateral  nepkrectoay,  and  the  oth 
■as  reaoved  ^8  hours  later.  The  ki 
hoaogenized  ia  isotonic  sucrose-tri 
the  hoaogenate  was  ceatrifuged  at  1 
1  hour.  The  supernatants  were  assa 
for  the  DNA  polyaerase  enzyaes  whic 
the  incorporation  of  H3-thyaidine  i 
accuaulation  of  these  enzyaes  was  p 
sappressed  in  rats  irradiated  at  10 
18  hours  after  uninephrectoay ;  when 
between  19  and  2A  hours  after  nephr 
va*  a  sharp  rise  in  enzyae  activity 
diatioa  was  carried  out  between  15 
22  hours  before  uninephrectoay,  enz 
was  also  profoundly  suppressed.  Th 
that  the  early  steps  in  the  induct! 
of -the  thyaidine  kinase-DNA  polyaer 
•ystea  are  highly  radiosensitive. 
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(Author) 


AD-i05  977     Div.   16 
(TISTM/AAR)  OTS  price  11.10 

Geaeral  Electric  Co.,  Milwaukee,  Nis. 
STUDIES  ON  ARBOVIRUS  INFECTIONS  IN  EQUINES. 
Aaaual  progress  rept.  1  July  62-30  June  63. 
by  Robert  J.  Byrae.   30  Jaae  63,  6p. 
Contract  DA  M0^9  193  63G69 

Uaclassified  report 


Descriptors:  "Virus,  Equiaes, 
Tissue  culture.  Mice,  Rabbits, 
■als,  Aatigens  and  antibodies, 


laaunity.  Birds, 
Chickens,  Ani- 
Infections. 


A  series  of  experiaents  were  conducted  in  which 
barros  were  subjected  to  aultiple  exposurtts  to 
Group  A  arboviruses.   Production  of  broadly  re- 
active CF  aatlbodies  was  found  to  depend  on  the 
sequence  of  different  viruses  injected.   The 
highest  broad  spectrua  CF  reactioas  appeared  ia 
EEE  iaaune  burros  after  challenge  with  virulent 
VEE  virus.   Prlaary  inoculation  with  EEE,  HEE, 
and  VEE  gave  good  specific  CF  and  HAI  antibody 
response.   In  HEE  iaaune  burros,  challenged  with 
Sindbis  virus,  aatlbody  response  was  insignifi- 
cant.  The  iaaune  response  of  doaestic  chickens 
of  various  ages  to  inoculation  witk  EEE  virus  is 
in  progress.   Blood  virus  levels  in  younger  birds 
were  of  a  kigher  order  and  persist  longer  than  in 
older  birds  inoculated  with  the  saae  quantity  of 
virus.   Guaroa  virus  was  cultivated  on  I   differ- 
ent tissue  culture  lines.   The  virus  is  being 
characterized  and  the  iaaunologic  response  is 
being  aeasured  ia  aice.  rabbits,  and  chickeas. 
Unsuccessful  atteapts  were  aade  to  produce  a 
heaagglutinin  to  Cache  Valley-like  virus  re- 
cently isolated.   Of  156  non-vaccinated  ponies, 
neutraliziag  antibodies  to  EEE  were  detected  ia 
^0  with  HA  aatibodies  to  EEE  detectable  ia  19. 
A  serologic  survey  indicates  that  a  Cache 
Valley-like  virus  is  rather  widely  disseainated 
in  doaestic  aaiaals  in  the  tidewater  areas  of 
Maryland  aad  Virginia.   (Author; 


AD-^06  064 

(tistm/ma; 


Div.   16 
OTS  price  $1 . 
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Pasadena  Foundation  for  Medical  Research,  Calif. 
CYT0L0GIC4L  ASPECTS  OF  INJURY  AND  REPAIR. 
Annual  progress  rept.  1  Aug  62-28  May  63. 
by  C.  M.  Poaerat.   28  May  63.  6p. 
Great  DA  MD49  193  63G80 

Uaclassified  report 

Descriptors:   •Medical  research,  'Dentistry, 
Anesthetics,  Regeneration,  Hound  and  injur- 
ies. Pathology,  Cells  (Biology),  Mouth, 
Blood  proteins.  Blood  serua,  Cytocheais try . 


AD-4O6  074      Div.   16 
(TISTM/AAR)  OTS  price  $2.i0 

Kochester  U. ,  School  of  Medicine  and  Dentistry, 
N.  Y. 

STUDIES  UN  METABOLISM  AND  MECHANISM  OF  DESTRUC- 
TION OF  THE  FORMED  ELEMENTS  OF  THE  BLOOD. 
Progress  rept.  for  1  June  b2-31  May  63. 
31  May  o3,  24p. 
Coatract  0A49  007ad632 

Uaclassified  report 

Descriptors:   'Erythrocytes,  Blood  cells. 
Lipids,  Enzyaes,  Adenosine  phosphate.  Blood 
plasaa,  Phosphi lipids ,  Dogs,  Autoradiography, 
Phosphorus,  Preservatioa,  Tracer  studies. 
Radioactive  isotopes,  Metabolisa. 


AD-4O6  U2     Div.   16 
(TISTM/HA)  OTS  price  II.60 

Marquette  U. ,  School  of  Medicine,  Milwaukee,  His, 

STUDY  OF  PERIPHERAL  CIRCULATION  IN  THE  NORMAL 

AND  THE  SHOCKED  DOG. 

Final  technical  rept.  1955-1962. 

by  James  J.  Saith.   25  May  63.  Up. 

Contract  DA49  007ad591 

Unclassified  report 


Descriptors : 
Drugs,  Shock, 
plasaa,  Blood 
lytic  agents. 


'Heaatology  'Blood  circulation. 
Blood  volume.  Blood 
vessels,  Heaorrhage,  Syapatho- 
Survival,  Blood  pressure. 


AD-4O6  202     Div.   16 
(TISTM/HA)  OTS  price  |1.60 

Keatucky  U.  School  of  Medicine,  Lexiakkoa. 
THE  PHYSIOLOGY  OF  MECHANICAL  TRAUMA. 
Aaaaal  progress  rept.,  31  Ang  62-1  Ju^je  63, 
by  Beajaain  F.  Rash.  Jr.   1  Jaae  63,   Ip. 
Coatract  DA49  193MD2348 

Uaclassified  r^^ort 

Descriptors:   'Surgery,  'Kidaey  function  tests, 
Shock,  Oxygen  consuaption.  Dogs,  Phiaiology, 
Medical  research.  Abdoaea,  Thorax. 
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AD-406  b18     Div.   16,  2 
(TISTM/SAT)  OTS  price  1.50 

Arctic  Aeroaedical  Lab.,  Fort  Hai  nwrigllit , 

Alaska. 

INTERRELATIONSHIPS   OF   COLD   EXPOSURE   aH4    AMINO 

ACID    IMBALANCES, 

by  G.    J.    Klaia,    D.    A.    Vaughan,    and   Luc{^le   N. 

Vaughan.    Jan   63,    9p. 

ProJ.    8238   03 

AAL  TDR62  62  Uaclassified   rcMert 


Descriptors:       'Eavironaeatal    tests, 
acids.    Growth,    Rats,    Fibrin,    Casein, 
ferases,    Metabolisa   disorders.    Expos 
Deficiency    diseases. 
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AO-4O6  619     Div.   16 
(TISTM/SAT)  OTS  price  $.75 

r 
Duke  U.  Sckool  of  Medicine.  Durhaa,  f 
EXPERIMENTAL  STUDIES  ON  PROFOUND  HYPOTHERMIA 
INDUCED  AND  REVERTED  MITH  A  PUMP  OXYGENATOR 
by  M.  A.  Leaage,  H.  C.  Sealy,  H.  G.  Ye^ag,  Jr., 
«Bd  J.  M.  Lee.  Feb  63,  24p. 
Coatract  AF4I  657  312,  ProJ.  8237  03 
AAl  TDR62  30  Uaclassified  reUert 
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MEDICAL  SCIENCES  -  Division  16 

Descriptors:   'Hypotheraia,  'Mechanical  organs. 
Dogs.  Cardievaacalar  systea.  Oxygea  consuaption, 
Braia.  Arrkythaia.  Heart,  Surgery. 
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AO-406  620     Div.   lb 
(TISTM/SAT)  OTS  price  $1.25 

Lovelace  Foundation  for  Medical  Education  and 

Research,  Albuquerque,  N.  Mex. 

THE  EFFECT  OF  INDUCED  HYPOXIA  ON  THERMOREGULATION 

AND  CARDIOPULMONARY  FUNCTION, 

by  T.  P.  K.  Lia  and  U.  C.  Luft.  Jaa  63,  46p. 

Contract  AF^I  657  330,  ProJ.  8238  20 

AAL  TDR62  19  Uaclassified  report 

Descriptors:   'Hypoxia,  'Environaental  tests. 
Respiratory  systea.  Shivering,  Tables 
Exposure,  Oxygen  consuaption.  Cardiovascular 
systea.  Body  teaperature. 


AO-406  621      Div.   16 
(TISTB/DGH)  OTS  price  $4.60 

Harvard  U.  Medical  School,  Boston,  Mass. 

CIRCULATION  IN  MAMMALIAN  HIBERNATION, 

by  C.  P.  Lyaan.  Oct  62,  45p. 

Contract  AF41  657  380,  ProJ.  8240  25 

AAL  TDR62  6  Unclassified  report 

Descriptors:   'Blood  circulation,  'Hibernation, 
"Maamals,  Physiology,  Rodents,  Bibliographies, 
Primates. 
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A0-^06  62i     DiT.   16 
(TISTR/SAT)  OTS  prict  $.50 

Arctic  Aeroaedical  Lab.,  Fort  WaiHwrigkt, 

Alaska. 

EFFECT  OF  PROTEIN  INTAKE  AND  COLO  EXPOSURE  ON 

SELECTED  LIVER  ENZYMES  ASSOCIATED  MITH  AMINO 

ACID  METABOLISM . 

by  G.  J.  Klaia,  D.  A.  Vaughaa,  aad  Laeile  N. 

Vaughaa.  Jaa  63,  7p. 

ProJ.  K238  03 

AAL  TDR62  61  Uaclassified  report 

Descriptortt   'Aaiao  acids,  'Exposare.  Rats, 
Trantferasas,  Liver,  Tissues  (Biology), 
Eaiyaes,  Metabolisa,  Metabolisa  disorders. 

The  »ctivity  of  five  liver  eaiyaes  iavolved  ia 
aaiao  acid  aetabolisa  was  foaad  to  be  aarkedly 
iacreased  ia  cold-exposed  rats.   HoMever,  the 
activity  of  three  of  the  easyaes,  argiaase, 
glataaic-oxalacet ic  aad  glataaic-pyravic  traas- 
aaiaase,  was  iacreased  oaly  as  a  resalt  of  a 
cold-iadaced  higher  protein  intake.   In  contrast, 
the  activity  of  tryptophan  pyrrolase  and  tyrosine 
alpha  ketoglutaric  transainase  was  increased  by 
cold  per  se.   The  data  deaonstrate  that  both  sub- 
strate-induced and  cold-induced  enzyaatic  changes 
occur  ia  cold-exposed  aniaals.  (Author) 


AD-A06  686     Div.   16 
(TISTM/SAT)  OTS  price  $6.60 

Joiat  Pablicatioas  Research  Service.  Mashiagton. 

D.  C. 

PROPAGATION  AND  MIGRATION  OF  FOUR  SPECIES  OF 

STERNA. 

by  Bertll  Kullenberg.   29  Mar  63.  ^9p. 

JPRS  R  3028  D;  ABL  758   Uaclassified  report 

Traas.  froa  Arkiv  for  Zoologi.  38-A:17.  pp.  1-80. 

Descriptors:   'Birds.  "Ecology,  Cliaatology, 
Food,  Plaaktoa,  Hydrologv.  Oceaa  carreats, 
Reprodactioa  (Physiology;,  Distribution. 

This  paper  deals  with  the  distributioa  and  algra- 
tioBs  of  Sterna  hirnado,  S.  aacrura,  S. 
hiruadlaacea  and  S.  vittata.   Priaary  laportaace 
is  attached  to  the  distribution  aad  aigration 
routes  of  S.  aacrura.   The  receat  distribution 
of  these  Sterna-species  is  seen  froa  the  poiat 
of  view  of  aourishaeat.  cl iaatological  and 
hydrological  factors  aoMadays  and  during  the 
quateraary  glaciatioa.   S.  hirundo  and  S.  aacrura 
seea  to  have  developed  froa  th  >  saae  origin.  The 
foraer  is  adapted  to  teaperate  cliaate;  the 
latter  to  arctic  aad  subarctic  cliaate.   S. 
aacrura  is  a  coastliviag  bird  though  ia  subarctic 
aad  arctic  territories  also  breeding  at  fresh- 
water.  Probably  S.  aacrara  has  developed  in  the 
old  Beriag  couatry  aad  aorthwestarly  North 
Aaerica  aad  froa  there  spread  to  eastera  North 
Aaarica  aad  aothera  Eurasia,  i.e.  ia  two  aaia 
directioas.   So  it  was  adapted  to  the  loag  days 
of  the  arctic  suaaer  but  was  forced  to  go  to  the 
south  duriag  the  dark  aortbera  winter.   It  is 
possible  that  S.  vittata  has  developed  froa  popu- 
lations of  S.  aacrura  reaaiaiag  ia  the  aatarctic 
aad  subaatarctie  waters  duriag  the  aorthera 
suaker.   As  one  cause  of  the  suspension  of  the 
aigration  back  to  the  aorthera  breeding  terri- 
tories one  caa  poiat  out  the  very  rich  plaaktoa 
life  ia  the  surface  water  of  the  southera  cold 


oceans.   S.  aacrura  is  distributed  continuously 
circuapolar  and  is  not  divided  into  races.  At  the 
antarctic  and  subantarctic  islands  well  isolated 
populations  of  S.  vittata  have  settled  down; 
geogaphiraphical  races  have  developed. 


AD-^06  IbU  Div.   16 

(TISTB/MA)  OTS  price  $.^0 

Arctic  Aeroaedical  Lab.  ,.  Fort  Haiawright,  Alaska. 

CHANGES  IN  THE  INTESTINAL  FLORA  OF  GROUND 

SQUIRRELS  DURING  PERIODS  OF  HIBERNATION. 

by  J.  P.  Schaidt  and  R.  E.  Becker.  Mar  63,  3p. 

ProJ.  8241  12 

AAL  TDR62  $5  Uaclassified  report 

Descriptors:   'Rodents,  *Low-teaperature  re- 
search. Bacteria,  Intestines,  Body  teaperature, 
Hiberaatioa. 
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AD-i06  771      Div.   lb,  U. 
(TISTM/MA)  OTS  price  $1.60 

Aray  Prosthetics  Research  Lab.,  Malter  Reed  Aray 

Medical  Center,  Mashington,  0.  C. 

BURN  DRESSINGS  FROM  FOAM  ACKYLIC-AMIDE  ELASTOMERS. 

Report  no.  2, 

by  Carl  A.  Nielsoa  and  Gerry  N.  Nixsoa.  May  63. 

15p.  TR6307 

ProJ.  6  39  01  001  04 

Unclassified  report 

Descriptors:   'Burns,  'Protective  coverings, 
Elastoaers.  Foaas,  Coaposite  aaterials.  Medical 
supplies.  Structural  properties. 

The  latest  research  doae  on  developing  a  foaa 
acrylic-aaide  elastoaer  suitable  for  a  burn 
dressing  is  described.   Changes  in  the  process 
procedure  are  discussed,  and  a  physical  evalua- 
tion of  the  samples  subnitted  for  surgical  in- 
spection is  aade.   ^Author) 


AD-406  789     Div.   16 
(TISTB/NA)  OTS  price  $5.60 

Ohio  State  U. ,  Coluabus. 

A  STUDY  OF  INTEROCCLUSAL  ECCENTRIC  PROTRUSIVE 

JAM  RELATION  RECORDS. 

by  Frank  Peter  Ryaarz.   1963,  46p. 

Uaclassified  report 

Master' s  thesis. 


36 


Descriptors:  'Deaistry,  'Prostheti 
Mouth,  Labratory  eqaipaent.  Medical 
Records,  Statistical  data. 
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AO-^06  VMt)      Oiv.   16 
(TISTM/AAn)  OTS  price  $1 


10 


Pennsylvania  U.,  Philadelphia. 
NON-THERMAL  EFFECTS  OF  ALTERNATING 
FIELDS  ON  BIOLOGICAL  STRUCTURES. 
Annual  progress  rept.  for  1962. 
by  Heraan  P.  Schwaa,  Antharvedl  Anne, 
Lawrence  D.  Sher.  1962,  5p. 
Contract  Nonr55105 

Unclassified  r« 

Descriptors:   'Alternating  current. 
Microwaves,  Radiation  effects,  Dielc 
Fluids,  Biology. 
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17.    METALLURGY 


AD-A05  939 
(TISTM/AMS} 


Div.   17 
OTS  price  $1.60 


I 


Araour    Research    Foundation,    Chicago, 
FIBER-REINFORCED   METALS   AND   ALLOYS. 
Biaoathly    rept.    no.    6,    4   Feb-4  Apr   63. 
3    May    63.    7p.    82^1    6 
Contract    NOw620650 

Oaclasiified    rebbrt 


Descriptors:  'Berylliua.  'Reinforei 
aaterials,  'Coaposite  aaterials,  'Fi 
Elasticity,  Aluainua,  Aluainua  alloy 
Powder  aetals.  Extrusion,  Tensile  pr 
Microstrueture,    Tables,    Tests. 


iD-406   056 
(TISTM/AMS) 


Div.      17 
OTS   price  $2.60 


Aerojet -General    Corp.,    Azusa,    Calif. 
INVESTIGATION    OF   STRESS-CORROSION    CRACRtNG   OF 
HIGH-STRENGTH    ALLOYS. 
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METALLURGY  -  Division  17 

Rept.  for  1-30  Apr  63, 

by  R,  B.  Setterlund.  30  Apr  63,  23p.  L04U  01  23 

Contract  DA04  4950RD  3069 

Unclassified  report 

Descriptors:  'Corrosion,  'Steel,  'Tltanlua 
alloys.  Heat  treataent.  Aging  (Materials), 
Welding,  Cold  working.  Coatings,  Protective 
treataents.  Rocket  cases,  Controlled  ataos- 
pheres.  Nickel  alloys.  Cobalt  alloys.  Tensile 
properties,  Hardaess,  Fracture  (Mechanics), 
Tests.  Experiaental  data.  Stresses. 

Results  obtained  to  date  Indicate  that  the  6A1> 
4V  titaaiua  alloy  is  iaaune  to  stress-corrosion 
crackiag  la  the  annealed,  quenched  and  aged  and 
as-«elded  conditions.   The  205t-nickel  aaraging 
•teel  was  foaad  to  be  highly  susceptible  to 
stress-corrosloa  cracking  in  the  anneal ed-and- 
aged  condition.   Melding  and  aging  the  aaterial 
causes  it  to  becoae  more  susceptible;  all 
failures  occur  in  the  heat-affected  zone  of  the 
weld.   Nhea  the  alloy  is  cold-worked  50  or  75% 
before  aging,  the  resistaace  to  stress-corrosion 
cracking  is  greatly  increased.   The  18$-nickel 
■araging  steel  was  also  found  to  be  susceptible 
to  stress-corrosion  cracking.   Nhlle  the  18)t- 
Bickel  grade  was  found  to  have  a  longer  tiae- 
to-failiire  than  the  anneal  ed-and-aged  20%-nickel 
•teel  in  the  distilled  water,  salt  water,  sea- 
coast  air,  trichloroethylene,  and  UO  F  water- 
saturated  air  environments,  it  showed  soae 
failures  in  tap  water,  chroaate  solution  and 
soluble  oil  solutions  where  the  205t-nlckel  grade 
was  not  affected.   It  was  fouBd  that  prior  cold- 
working  decreased  the  stress-corrosion  cracking 
susceptibility.  Fifteen  coatiag  systeas  designed 
to  prevent  stress-corrosion  crackiag  are  uader 
evaluation  over  H-11  steel.  The  aost  proaising 
systeas  are  the  two  iahlbited  epoxy  and  one  pure 
vinyl  systea.   (Author) 

AD-406  079      Div.   17 
(TISTM/BRM)  OTS  price  $19.75 

Ladish  Co.  ,  Cudahy ,  Mis. 

DEVELOPMENT  AND  STATISTICAL  ANALYSIS  EVALUATION 
OF  MELTING  AND  TRANSVERSE  PROPERTIES  OF  HIGH- 
STRENGTH  (H-11  TYPE)  STEEL, 

Interia  engineering  rept.  no.  4.  23  Sept  62- 
23  Apr  63. 

by  Joseph  C.  Trnszynski  and  Jack  A.  Yoblin. 
"ay  63,  1v. 

Unclassified  report 

Descriptors;  'Steel,  Tensile  properties. 
Ductility,  Electric  arcs.  Low  pressure  re- 
search. Vacuum  furnaces,  Vacuua  apparatus, 
Anisotropy,  Experiaental  data.  Statistical 
analysis.  Forging,  Forge  presses,  Degassi- 
fication.  Induction  heating.  Air,  Heat  treat- 
aent. Melting,  Mechanical  properties. 

Four  vacuua  arc  reaelt  (VAR)  process  variations 
coaaerciaUy  available  for  the  production  of 
high-strength  steel  were  statistically  coapared 
ia  teras  of  saooth  and  notch  tensile  test  data 
developed  froa  transverse  and  longitudinal 
speciaens  reaoved  froa  10-in.  PCS  press-forged 
billets.   Of  the  four  processes,  (l)  air  aelt- 
VAR,  (2)  air  aelt-degas-VAR,  (3)  air  aelt-double 
VAR,  and  (4)  vacuua  induction  aelt-VAR,  in- 
vestigated at  a  30c  Ksi  ultiaate  strength  level, 
the  vacuua  induction  aelt-VAR  process  provided 
the  highest  ductility  and  the  s^ost  nearly  unifora 
transverse  and  longitudinal  strength  and  duc- 
tility.  The  air  aelt-VAR  aaterial  ranked  second 
in  over-all  property  response  and  uniforaity, 
although  sigai f leant ly  lower  than  that  provided 
by  the  vacuua  induction  aelt-VAR  process.   Air 
melt-degas-VAR  and  air  melt-double  VAR  processes 
ranked  third  and  fourth,  respectively,  but  were 
not  significantly  different  when  coapared  with 
air  melt-VAR  property  data.   (Author) 
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Division  17  -  METALLURGY 

AD-A06  103     Olr.      17 
{TIST«/A«S)  OTS  pric«  $1.60 

Manuftcturlng  Labs..  Inc..  Caabridge,  ■•$». 
THtRMAL-MECHANICAL  TREATMENTS  APPLIED  TO  ULTRA 
HIGH  STRENGTH  BAINITES. 
Progrcis  r«pt.  ao.  1, 

by  D.  Kalish  aad  S.  A.  Kalia.   15  Apr  63.  15p. 

Uaclastificd  report 

Oetcriptorsi   •Balaita.  *Steel,  Tool  tteel, 
Chroalaa  alloys.  Staialesi  tttal.  Holybdeaua 
alloys.  Vaaadina  alloys.  Nickel  alloys.  Heat 
treataeat.  Oeforaatioa.  Stresses,  Agiag 
(Materials),  Marteasite.  Low  teaperatare 
research.  Phase  studies.  Hanuf actiir iag  aethods. 

A  prograa  was  iaitiated  to  deteraiac  the  effects 
of  theraal-aechaalcal  treataents  on  the  aechaai- 

cal  properties  of  high  strength  bainites. 
Particular  concern  hIII  be  paid  to  the  strengthen- 
ing aechaaisas  iavolved.   The  tbree  alloys 
chosen  for  study  are  H11.  ^3^0.  and  ^350.   The 
pertinent  transf oraatioa  characteristics  of 
these  steels  are  being  deterained.   (Author) 


AD-406  122      Dlv.   17,  7 
(TlSTi/BRM;  OTS  price  $8.60 


Pittsbargh,  Pa. 


Mestinghouse  Electric  Corp. 

THERMOELECTRICITY. 

Quarterly  progress  rept.  no.  3. 

Oct  62.  lv. 

Contract  NObs86595 

Unclassified  report 

Descriptors!   •Theraoelectr Ic i ty .  •Inieraetal- 
lic  coapouads.  Antiaoay  alloys.  Tellurides. 
Telluriua  alloys.  Bisauth  alloys.  Cobalt 
alloys.  Geraaniua  alloys.  lapurities.  Hydrogen. 
Oxygen.  Iron.  Tin.  Copper  coapounds.  Sulfides. 
Degasif ication,  Theraa 1  conductivity, 
Resistance  (Electrical/.  Teaperalure,  Theraa 1 
expansion,  Reduction  (Cheaistry).  Heal  treat- 
aent,  Microslructure.  Transforaa t ions ,  Air 
conditioning  eqnipaent.  Materials,  Preparation. 

Mork  is  continuing  on  the  Co-Sb  syslea  to  develop 
a  aatching  'p'  aad  ' n'  aaterial.   Theraoelectr ic 
property  aeasureaenis  are  being  extended  to  high- 
er teaperature  for  the  'a'  aaterial,  and  aechani- 
ca 1  property  aeasureaents  are  being  aade.   Ma- 
terial having  • p'  type  theraoelectric  properties 
over  a  broad  teaperature  range  Mas  aade,  but  the 
properties  are  not  optiana.   Most  of  the  contaai- 
nants.  present  as  residuals  in  the  raw  aaterials, 
aad  those  with  which  the  alloy  aay  coae  into 
contact  during  processing,  such  as  02  and  H2.  are 
•a-  type  dopes.   The  ' p'  doping  characteristics 
of  Fe  and  Sn  were  established.   Theraal  cycling 
tests  were  run  to  provide  further  data  on  the 
e/fects  of  cheaistry  and  processing  on  the  theraal 
cracking  of  GeBlTe.   Evaluation  was  aade  in 
tcra*  of  change  in  resistance  and  aicrost met ure. 
Three  Reports  are  appeaded:   • Env ironaenia 1  Suit 
Generator-  describes  the  design,  construction, 
and  testing  of  a  theraoelectric  beating  and 
ventilating  unit;'  ' Deterainat ion  of  the  Figure 
of  Merit  of  Theraoelectric  Materials'  discusses 
aethods  for  aeasuring  theraoelectric  properties 
and   The  Theraal  Conductivity  of  Molten  Cu2S.25- 
Te.7  and  Molten  Cu2S  presents  a  review  of  the 
aethed  and  the  results  of  aeasureaents.   (Author; 

AD-^06  U5      Di».   17 
(TlSTi/AMS)  OTS  price  »3.60 

Belfoiir  engineering  Co..  Suttons  Bay,  Mich. 
FATIGUE  OF  METALS.   ALUMINUM.   SECTION  III. 

CoItract^AF33  657  9U9.  PreJ.  7381.  Task  738103 

ASO  TN61  117P5 

Unclassified  report 


Descriptors:   "Aluainua  alloys,  "Fatigue 
(Mechanics).  Stresses,  Tensile  properties. 
Tests,  Experlaental  data.  Data.  Magnesiua 
nlloys.  Zinc  alloys.  Data  processing  systeas. 
Alloys. 
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published  aad  unpublished  test 
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seai-autoaatic  data  processiag 
graph  includes  a  legend  which 
aaterial,  test  procedure,  test 
the  aost  significant  test  and/ 
variables  associated  with  the 
data  displayed  on  these  graphs 
answer  Tory  general  questions 
guide  to  further  investigation 
within  the  subject  presented. 
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(Author) 


AD-406  167      Div.   17 
(TISTM/AMS)  OTS  price  $1.50 

Massachusetts  Inst,  of  Tech..  Cnabridge. 
METALLURGICAL  ASPECTS  OF  FRACTURE  AT  HIGH  STRENGTH 
LEVELS.  Final  technical  rept., 
by  Malter  A.  Backofen  and  Merrill  L.  Ebner. 

Coitrnit^DAI?  O20ord5235.  ProJ .  5B93  32  004 
NAL  TR310  2J,   5  i,  Unclnssified  report 

Descriptors:   "Fracture  (Mechanics),  "Steel, 
Hardness.  Heat  treataent.  Toughness.  Ductility. 
Matheaatical  analysis,  Experlaental  data. 
Stresses.  Mlcrostructure ,  Grain  structures 
(Metallurgy).  Shear  stresses,  Fractography , 
Equations.  Tensile  properties.  Elasticity. 

The  plane-strain  fracture  toughness  of  quenched 
and  teapered  AISI  LJ^<^    tteel  was  aeasured  in 
tension  at  rooa  teaperature  with  clrcuaf erent la  1 ly 
notched  and  fatigue-cracked  speciaens.   Values 
of  G(IC)  for  indicating  the  variation  encountered 
were  5.6,  23,  end  25A   in-lbs/sq  in.  after 
teapering  at  212,  400,  and  8C0  F.  respectively. 
Cracking  characteristics  were  influenced  by 
teapering  teaperature.   Below  about  7or  F,  little 
stable  crack  growth  was  found  and  propagation 
occurred  in  a  aixed  aode  that  appeared  to  consist 
at  least  partly  of  cleavage  fracture.   At  higher 
teaperatures,  initial  cracking  was  stable  and 
developed  by  a  ductile  shear  process;  rapid 
fracturing  again  occurred  in  a  aixed  aode.   After 
teapering  at  1000  F  and  above,  fracture  was 
ductile.   (Author) 


AD-406  172      Div.   17,  L 
(TISTM/EJH)  OTS  price  1.50 

Watertown  Arsenal  Labs.,  Mass. 

AMPEROMETRIC  TITRATIONS.   I.  DETERMINATION  OF 

TRACE  AMOUNTS  OF  VANADIUM  IN  STEELS  AND  CAST 

I»ONS,  ,.   ^ 

by  Frederick  P.  Valente  and  George  H.  Carey. 

Mar  63,  19p. 

DA  ProJ.  1A0  10501B1C1 

NAL  TR823  3  1  Unclassified  report 

Descriptors:   "Steel,  "Iron,  "Vanadiua,  "Chea- 
ical  analysis,  Voluaetric  analysis,  Electro- 
cheaistry,  Chroaiua. 

An  aaperoaetric  titration  aethod  was  developed 
for  the  determination  of  trace  aaounts  of  vana- 
diua  in  steels  and  cast  irons.   This  aethod  does 
not  require  cheaical  separations,  except  in  the 
case  when  aore  than  3«  chroaiua  is  present,  and 
aay  be  used  on  the  solution  reaaining  froa  a  rou- 
tine chroaiua  determination  by  visual  titration. 
The  aethod  is  applicable  down  to  the  0.0002* 
level.   (Author) 
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AD-406    245 
(TISTM/BRH) 


Div.       17,    25 
OTS    price    t5.60 


Battelle   Meaorial 
INVESTIGATION   OF 
BRITTLE    FRACTURE 
by    C.    N.    Reid,    A. 
Apr    &3,    48p. 
Contract    AF33   657 
ASD    TDR63    360 


Inst.,    Coluabus,    O|i|io 
THE   RELATIONSHIP    OF 
OF   REFKACTORY   METAL$ 

Gilbert,    and  G.    T, 

7376,  ProJ.  7351. 
Unclassi  f led 
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AD-4  6  257      Div.   17,  26 
(TISTM/AMS)  OTS  price  $1.10 

General  Dynaaics  Convair,  San  Diego,  ICalif. 
MATERIAL  -  COBALT  BASE  ALLOY  -  L-605  JSPOT  MELD 
STRENGTHS  (AN  ABSTRACT  REPORT), 
by  C.  M.  Alesch.   19  Apr  63,  5p.  892t 
Contract  AF33  657  8926 

Onclassif led 


Descriptors:   •Cobalt  alloys,  *Spo|ti  welds. 
•Melds,  Sheets.  Tensile  proper t ies  ,  Shear 
stresses.  Cleaning,  Chroaiua  alloyti.  Tungsten 
alloys.  Nickel  alloys,  Experiaenta||  data. 
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(TISTM/AMS)  OTS  price  $1.10 

General  Dynaaics/Conva Ir ,  San  Diego. 
FUSION  HELD  STRENGTHS, 
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METALLURGY  -  Division  17 

by  C.  M.  Alesch.  19  Apr  63,  4p.  8926  171 
Contract  AF33  657  8926 

Unclassified  report  * 

An  abstract  report  on  Material  -  Nickel  Bate 
Alloy  -  Hastelloy  R-235.  Haynes  Stellite  Co. 

Descriptors:   •Nickel  alloys,  •Melds,  Cold 
working.  Heat  treataent.  Aging  (Materials), 
Sheets,  Tensile  properties,  Experlaental  data. 
Mechanical  properties. 


AD-406  265     Div.   17.  26 
(TISTM/AMS)  OtS  price  $1.10 

General  Dynaaics/Convair .  San  Diego,  Calif. 
SPOT  HELD  STRENGTHS, 

by  C.  W.  Alesch.  19  Apr  63,  7p.  8926  172 
Contract  AF33  657  8926 

Unclassified  report 

An  abstract  report  on  Material  -  Nickel  Base 
Alloy  -  Hastelloy  R-235.  Haynes  Stellite  Co. 

Descriptors:   'Nickel  alloys,  'Spot  welds, 
•Nelds.  Cleaning.  Cold  working.  Aging  (Mate- 
rials), Sheets,  Tensile  properties,  Experl- 
aental data.  Heat  treataent.  Pickling,  Spot 
welding.  Mechanical  properties. 


AD-406  309     Div.   17,  25 
(TISTA/LSK)  OTS  price  $12.00 

Ballistic  Research  Labs.,  Aberdeen  Proving 

Ground.  Md. 

THE  RESPONSE  OF  CYLINDRICAL  SHELLS  TO  EXTERNAL 

BLAST  LOADING. 

by  Milliaa  J.  Schuaan,  Jr.   Mar  63.  174p. 

RDT  &  E  Proj.  1M010501A006 

BRL  MRU61 

Unclassified  report 

Descriptors:   •Cylindrical  bodies.  Structural 
shells.  Shock  waves.  Deforaation.  Matheaatical 
prediction,  Loading  (Mechanics).  Elasticity, 
Blast. 

A  method  of  predicting  peraanent  deforaation  of 
thin-walled,  unstiffened  cylindrical  shells  to 
external  blast  loading  from  charges  of  high 
explosives  is  presented.   Eapirical  relations 
are  derived  froa  a  series  of  firings  conducted 
at  Aberdeen  Proving  Ground  against  scaled  shells. 
The  average  deviation  between  the  predicted  and 
the  actual  blast  pressures  required  for  peraanent 
deforaation  is  12;C.   (Author) 


AD-406  310      Div.   17 
(TISTM/BRM)  OTS  price  $2.75 

Crucible  Steel  Co.  of  Aaerica,  Pittsburgh,  Pa. 

RESEARCH  AND  APPLICATION  ENGINEERING  TO  DETERMINE 

THE  EFFECT  OF  PROCESSING  VARIABLES  ON  CRACK 

PROPAGATION  OF  HIGH-STRENGTH  STEELS  AND  TITANIUM. 

Rept.  for  Apr  6l-Aug  62, 

by  B.  R.  Banerjee  and  J.  J.  Hauser.  Apr  63,  137p. 

Contract  AF33  616  8156,  Projs.  7351;  7381, 

Tasks  735105;  738103 

ASO  TDR62  1034         Unclassified  report 

Report  on  Metallic  Materials  and  Materials 
Appl ication. 

Descriptors:   "Steel,  "Stainless  steel, 
•Titaniua  alloy,  Mlcrostructure,  Fracture 
X  (Mechanics).  Austenite,  Vanadiua  alloys, 
Chroaiua  alloys,  Aluainua  alloys,  Fractography, 
tensile  properties.  Heat  treataent.  Grain 


S9 


Division  17  -  METALLURGY 

ttmetHre  (Hetall  argy)  ,  Carbides,  Nclting, 
Baiait*.  Marteaiita.  X-ray  diffraction  analy- 
sis. Transition  teaperature.  Toughness,  Phase 
stadits.  Electron  Microscopy,  Hardness, 
Cold  working.  Hot  aorkiag,  Traasf oraatioa, 
■cchaaical  propartias. 

This  report  describes  ia  detail  the  fine- 
struetaral  characterizing  of  several  high-strength 
•teels  (AISI  4340,  Type  H-11  (Crucible  218), 
Type  422  stainless,  work-hardeaed  Type  3C1 
■  taialcss,  PH15-'7Ho  seaiaasteni t ic  stainless, 
and  B-1^0VCA  beta  titanlua  alloy}  and  gives  the 
relatioaship  of  these  structares  to  saooth  and 
■otch  strength  properties.   The  fine  structures 
•f  these  aaterials  were  characterized  and  cor- 
related with  strength  and  fracture  properties  to 
•■  extaat  never  before  achieved.   (Author) 


AD-406  445      Div.   17 
(TISTN/AMS)  OTS  price  $1.00 

Fraakford  Arsenal,  Philadelphia.  Pa. 
FIACTUBE  CHABACTEBISTICS  OF  ALUMINUM  ALLOYS 
■ETTEO  KITH  LIQUID  ZINC  AMALGAM, 
by  B.  J.  Regas.   Apr  63.  33p. 
FA  R1678 

Uaclassified  report 

Descriptors:   "Mercury  alloys,  'Aluainua 
alloys,  Brittleness,  Tiae,  Liquid  aetals, 
Teaslle  properties.  Test  aethods.  Stresses, 
Claddiag.  Microstructure.  Experiaeatal  data. 
Ziac  alloys.  Fracture  (Mechanics). 
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AD-406  446      Div.   17 
(TISTH/AMS)  OTS  price  $.75 

Fraakford  Arseaal,  Philadelphia.  Pa. 

OfLAYEO  FRACTURE  OF  ALUMINUM  ALLOYS  BY  LIQUID 

ZINC  AMALGAM. 

by  B.  J.  Rogus.  Apr  63,  27p. 

FA  R1677  Uaclassified  report 

Descriptors:   •Alaaiaaa  alloys,  •Mercury  alloys, 
Oispersioa  hardening,  Brittlaaess,  Stresses. 
Teaslle  properties.  Test  aethods.  Experiaeatal 
data,  Mlcrostructures.  Liquid  aetals.  Fracture 
(Mechaalcs),  Ziac  alloys. 
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the  yield  strength  of  the  aaterial  while  siailar 
tests  oa  these  alloys  in  the  annealed  state 
showed  that  brittle  fracture  could  not  be  in- 
duced at  sab-yield  stress  levels  regardless  of 
tiae  held  at  stress.   (Author) 


AO-406  629     Div.   17 
(TISTM/BRW)  OTS  price  |.75 

Metals  and  Ceraaics  Lab..  Aeronautical  Systeas 

Div.,  Mr ight-Patterson  Air  Force  Base.  Ohio. 

FATIGUE  OK  COPPER-ZINC  ALLOYS  AT  100  K. 

Rept.  for  Jan-Oct  62, 

by  J.  A.  Roberson  and  J.  C.  Grosskreutz.   Apr  63, 

2lp. 

Proj.  7351.  Task  735106 

ASD  TOR  63  252         Unclaisified  report 

Descriptors:   "Copper  alloys,  "Zinc  alloys. 
Low  teaperature  research.  Mechanical  proper- 
ties. Crystal  lattice  defects.  Hardening, 
Mechanical  working.  Plasticity,  Deforaation, 
Theory.  Tensile  properties.  Cryogenics, 
Stresses,  Brass.  Fatigue  (Mechanics). 

Fatigue  tests  were  conducted  to  deteraine  the 
S-N  diagraas  for  a  series  of  copper-zinc  alloys 
at  100  K.   An  atteapt  was  aade  to  relate  the 
endurance  liait  behavior  to  both  stacking  fault 
energy  and  yield  strength,  but  no  siaple  rela- 
tionship was  found.   It  is  suggested  that  high 
stacking  fault  energy  increases  the  cyclic  work 
hardening  rate  by  increasing  the  probability  of 
dislocation  intersection  and  jog  foraation.   The 
increase  in  work  hardening  rate  is  reflected  in 
a  decrease  in  plastic  strain  aaplitude,  and  a 
subsequent  increase  ia  fatigue  life.   The  argu- 
ments are  bounded  on  one  side  by  considerations 
of  the  yield  strength  of  the  alloys,  and  on  the 
other  side  by  consideration  of  the  doainant 
aechanisas  operative  in  short  and  long  life 
fatigue.   (Author) 


AD-406  688      Div.   17.  25,  26 
(TISTM/AMS)  OTS  price  $.73 

Laboratories  for  Research  and  Developaeat, 

Franklin  Inst..  Philadelphia.  Pa. 

PREPARAI^ON  AND  EVALUATION  OF  HIGH  PURITY 

BERYLLIUM. 

Quarterly  progress  rept.  no.  1,  15  Jaa-14  Apr  63, 

by  G.  E.  Spangler.  M.  Heraan,  B.  J.  Aradt, 

D.  B.  Hoover.  V.  V.  Daaiaao  and  others.  14  Apr  63 

22p.  Q  B2089  1 

Contract  NOw62  0536 

Uaclassified  report 

Descriptors:   •Berylliua.  "Mechaaical  workiag, 
•Maauf acturiag  aethods.  Single  crystals. 
Crystals.  Diffusion.  Electron  aicroscopy. 
Zone  aelting,  Gaaaa  rays,  Purification. 
Autoaatioa.  Copper  alloys,  Berylliua-alloys, 
Shear  stresses.  Hot  working.  Microstructure. 
Heat  treataent.  Grala  structure  (Metallurgy). 
Ductility.  Brittleness,  Theory.  Experiaeatal 
data,  Matheaatical  analysis.  Equatioas,  Test 
aethods.  Gaaaa-ray  absorption  coefficients, 
Oef oraatioB. 

Ceateats: 
Zoae  refialBg 

Zone  aelting 

Autoaatiag  device 
Siagle  crystal  studies 
Polycrystalliae  studies 
Electroa  traasaissioa  aicroscopy 
Self-diffusiea  ia  berylliua 

Self-absorptioa  of  berylliua  gaaaa-radiatloa 


AD-406  693     Div.   17.  25 
(TISTM/BRM)  OTS  price  13.60 


•  Bd  Co.  ,  [ 


Du  Pont  Oe  Neaours.  E. 
Milaington,  Del. 

THERMOELECTRIC  PROPERTIES  OF  SELENI 
TELLURIOES  OF  GROUPS  VD  AND  VIB  MET^^S 
SOLID  SOLUTIONS. 

Quarterly  rept.  no.  7.  1  Jan-30  Mar 
by  N.  T.  Hicks  and  H.  Valdsaar.  1  I 
Contract  N0bs84824.  Proj.  SH  007  12 

Unclassified 


)ES  AND 
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Descriptors:  •Selenidet,  "Tellur 
conductors.  In teraetal 1 ic  coapoun 
alloys,  Seleniua  alloys.  Lead  all 
alloys,  lapurities,  Tantalua,  Sod 
cal  properties,  Group  V  eleaeats, 
eleaents,  Metals.  High  teaperatu 
Resistance  (Electrical).  Theraal 
Theraocouples.  Theraoelectr ic i ty . 
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(Author)   V 


AD-406  757     Div.   17 
(TISTM/BRW)  OTS  price  $10.50 

Battelle  Meaorial  last.,  Coluabus, 
INVESTIGATION  OF  TANTALUM  AND  ITS  Am.0 
Report  for  1  Apr  62-28  Feb  63, 
by  Frank  F.  Schaidt,  Edwin  S.  Bartl 
Horace  R.  Ogden.  May  63,  128p. 
Contract  AF33  657  7927,  Proj.  7351, 
ASD  TDR62  594,  pt.  2       Uaclassifil 


Report  on  Metallic  Materials. 
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Descrlptorsi   •Taatalua  alloys,  •I^sptrsioa 
hardening,  Molybdenua  alloys.  Tungsten  alloys, 
Hafniua  alloys,  Zirconiua  alloys.  High-teaper- 
ature  research.  Melting,  Rolling  4)lls,  Heat 
treataent,  Mechanical  properties,  jOuctility, 
Stresses,  Rupture,  Recrystal 1 i zat i^n.  Welding, 
Microstructure,  Rheniua  alloys,  Riifheniua 
alloys.  Carbon  alloys.  Cryogenics,  Low'-tea- 
perature  research,  Traasitioa  teap|^ratare, 
Hardeaiag. 
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METALLURGY  -  Division  17 

degrading  effects  on  low-temperature  ductility 
than  do  equivalent  atoaic  percentages  of  aolyb- 
deuua.   Welding  increases  the  ductile-to-br ittle 
transition  teaperature  of  Ta-W-Mo  alloys  by  300 
to  500  C  (540  to  900  F).   Re  and  Ru  additions 
showed  little  or  no  superiority  to  W  as  solid- 
solution  strengtheners.  when  both  high-  and  low- 
teaperature  effects  were  considered.   (Author) 


AD-406  761      Div.   17.  26 
(TISTM/AMS)  OTS  price  $1.60 

Illinois  Inst,  of  Tech..  Chicago. 

ANNEALING  STAGES  IN  EXPLOSIVELY  DEFORMED  COPPER, 

by  Paul  Gordon.  Donald  Brlllhart  and  Arnold 

Preban.   May  63,  12p.  TR12 

Contract  NoBr140603 

Unclassified  report 

Descriptors:   "Copper,  "Heat  treataent.  "Explo- 
sive foraing.  Grain  structures  (Metallurgy), 
Transition  teaperature.  Hardness,  Density, 
Deforaation,  Experiaeatal  data. 

OFHC  copper,  explosively  deforaed  at  pressures 
froa  75  to  435  kilobars,  was  found  to  anneal  in 
several  different  stages  —  a  recrystal 1 i zat ion 
stage  proceeded  by  three  to  four  recovery  stages. 
The  first  recovery  stage,  at  temperatures  under 
100  C,  is  marked  by  an  appreciable  decrease  in 
density  rather  than  by  a  density  increase  as  is 
noraally  expected  in  annealing.   A  saaple  of 
high  purity  copper  deformed  in  tension  exhibited 
at  least  three  of  the  four  recovery  stages, 
including  the  first  stage  with  its  accoapanying 
decrease  in  density.   Evidence  was  also  found 
that  the  explosively  deforaed  samples  contained 
high  residual  internal  stresses  and,  at  pressures 
of  250  kbars  and  above,  a  significant  gradient 
in  imperfection  structure  in  the  deforaation 
directioB.   This  gradient  affected  the  rate  of 
recrystallizatioB  but  not  the  prerecrystal 1 iza- 
tioB  hardaess.   (Author) 


AD-406  769     Div.   17,  27 
(TISTM/BRM)  OTS  price  $1.10 

Aerojet-General  Corp.,  Azusa.  Calif. 
INVESTIGATION  OF  STRESS-CORROSION  CRACKING  OF 
HIGH-STRENGTH  ALLOYS. 

Monthly  progress  rept.  no.  24.  1-31  May  63, 
by  R.  B.  Setterlund.   31  May  63.  6p.  LO^U  01 
Contract  0A04  495ord3069 

Uaclassified  report 


24 


Descriptors:   "Alloys.  "Steel,  "Titaaiua 
alloys.  Stresses.  Fracture  (Mechanics). 
Aluainua  alloys.  Vanadiua  alloys.  Nickel 
alloys.  Cobalt  alloys,  Corrosive  gases. 
Corrosive  liquids.  Failure  (Mechanics). 
Fractography,  Mechanical  properties.  Heat 
treataent.  Coatings,  Protective  treataents. 
Rocket  cases.  Air.  Water  vapor.  Eavironaental 
tests.  Corrosion. 

Four  groups  of  specimens  of  vacuum-cast  9](-Ni 
43(-Co  steel  were  placed  in  test.   The  aaterial 
was  tested  at  three  strength  levels  attained  by 
double-tempering  at  400,  600  aad  800  F.   Material 
at  each  strength  level  was  exposed  to  four 
environments:   aerated  distilled  water,  aerated 
tap  water,  aerated  salt  water,  and  140  F  water- 
saturated  air.   The  chemical  and  physical  prop- 
erties of  the  material  are  tabulated.   Results 
show  that  the  only  failures  have  occurred  iB  the 
140  K  water-saturated  air  eaviroaaent.  (Author) 
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Division  18  -  MILITARY  SCIENCES 
18.    MILITARY  SCIENCES  AND 


AND  OPERATIONS 


OPERATIONS 


AD-405  930 
(TlSTf/RLG) 


Di*.      18 
OTS   pric«   19.10 


ct.afard   Reiearch    lift..    *f\o   Park,    Calif. 

UNcJlN   SHELrESuTILIZATION    STUDY.       VOLUME    11 

4    SHELTER    ASSIGNMENT    PROCEDURE. 

by   *ag«lo   G«aUierl    aad   Gordoa   F.    Jeaaea. 

»pr  63.  90p.  OAD  R»106 

Coatract  OSC  0S62  135 

^'  U«elanlfle<l  r.port 


Orlgiaal  coaiaiaa  color  platti;  all 
dactioai  will  be  i«  black  aad  •kite 
■ay  be  seea  ia  DDC  Hq. 


DDC  ropro- 
Origiaal 


Oetcrlptorii   •Shell.ri.  •Popalalioa.  •Civil 
Defease  lyite.a.  Bappiag.  Data  proceiiiag 
.J.te.i.  Slatliiic.l  aaalyaii.  Coili.  Bek.vlor 
Radioactive  fallout.  Dlitribatioa. 


Tfcii  !•  Vol.  II  of  a  report  ea 
Shelter  Utillxatioa  Study.   Vo 
•A  Review  of  tke  Require«enti 
satioa  Plaaaiag.'   Thii  lecoad 
ipeeifically  »itk  a  itep-by-at 
atsigaiag  tke  popalatioa  of  Li 
to  falloat  ikelteri.   Tke  teck 
tkereia  caa  readily  be  applied 
kaviag  ckaracter istics  similar 
Liacola,  Nebraika.   Large  ceai 
be  desigaed  aad  used  ia  assign 
people  to  skelters.   Beifcods  o 
aad  Bigkttisie  population  data 
are  described.   A  teckaique  of 
shelter  assigaaeat  oa  data-pro 
laforaatioa  retrieval  is  discu 
tortiag  puacked  cards  iato  use 
■eat  reports  are  presented.   C 
tioa  is  given  to  desionstrating 
people  wfco  would  be  skeltered 
rate  waraing  tiaes.   Certaia  r 
aataral  bekavior  of  people,  ar 
aid  in  tke  assignwent  process. 
aad  effort  expended  are  provid 
aay  CD  official  wfco  would  desi 
aiqae  described  therein.   (Aut 
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f;scJ!rsSE!TEr5Tj:'u;h;rs?uS"''-vS:iiE-i. 

"re?iEW  Sf  tSe  ReJuJrEMENTS  for  SHELTER  UTILI- 
ZATION PLANNING.  ,       .       M       i 
by  Gordon  F.  Jensen.  Angelo  G-altleri.  J^  A 
l»age.  aad  B.  Greeaberg.  Apr  63.  96p.  OAD  KBiuo 
VI 

Coatract  OSC  0S62  135  ,.„„. 

Oaclasslfled  report 

Origiaal  coatala.  color  plates:   All  ^DC  repro- 
duc?loas  win  be  1.  black  aad  -kite.   Origiaal 
•ay  be  seea  in  DDC  Hq. 

Deserlptorsj   •Skelters.  Buildiags.  "«««*» 
co..»alcatloa  syste.s.  Transportation   Educa- 
tiea.  Natioaal  Defease.  Radio  equipwent.  De 
fease  sysie-s,  Operation.  Telepkoae  comwuai- 
eatioB  lysteas.  Civil  Defense  systews. 
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SHEbTER 
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■  ••  aa   aheliera    ia   comldered.      A   solut 
volTing    tke  use  of   buildings   witk    lower 
tioa    factors    aad    a   wobility   syste*   afte 
it    proposed.      A    radio   coMunlcat ioas    sy 
•uiiable   to    tke   aeeds    of   tke  area    is    pr 
discussed.      A   wetkod   of   asslgaiag   peopl 
•kelters    is    de«oasiraied.      A    series    of 
developed   wkick    aid    in   waking    tke   skelt 
•  ents.      A   separate   and    '"PPl '■f"^*},   "g 
uae   II    of   this    study   entitled    "LINCOLN 
UTILIZATION   STUDY    -  A    Shelter   Aislgnwen 
dure    •'    has    been    issued,    and    provides    a 
assigawent    of   the   people   »'>*■•="*"    J«* 
shelter   and    shows    the   need    for   addition 
shelter.      (Author) 

AD-405   956  Div.       18 

(TISTM/DGH)    OTS    price   $2.60 

Defense  Docu-eatatloa   Center.    Caaeroa   Stalioa. 

Alexandria,    Va. 

RECONNAISSANCE. 

Juae  63.  24p.  .,.  . 

Uaclasslfled  report 

Descriptors:   "Aerial  reeoaaaissaaee. 

•Bibliographies.  •Aerial  photography. 
•Photographic  recoanai ssance.  Photo 
iaterpretation. 

AD-4.06  216     Div.   18.  12.  30 
(TISTM/WA)  OTS  price  19.60 

Thoaas  J.  "atsoa  Researck  Ceater.  Yorktowa 

Jl^tSlED'RJsElicH  PROGRAM  AEROSPACE  INTELLIGENCE 

DATA  SYSTEM  (AIDS).  VOLUME  I. 

Quarterly  rept.  ao.  i,   for  period  eadlag  2J,   Hay  ti. 

21,   May  62.  109p. 

Coatract  AF19  626  10     - 

Uaclassified  report 

Descriptors:   •Data  processing  systeas. 
•Tecfcnological  intelligence.  Reading  -"^  »«»• 
Pattern  recognition.  Co.puter  *»""»*  i""*' 
Inforaation  retrieval.  Matheaatical  analysis. 
Classification.  Mackine  translation. 
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of  BB  adJuBCtive  equip- 
)  to  be  eaployed  in 
d  coaputer  service  capa- 
ta  processor  is  described, 
usses  evaluating  searck 
s  probability  distribu- 
tion of  stored  inforaa- 
k  strategies.  Tke  theoreti- 
ed.  in  this  report,  for  a 
files  in  order  to  estiaate 
s  obtained)  the  nuaber 
soae  specified  charac- 
(Author) 


AD-A06  225     Div.   18.  2k 
(TISTP/JM)  OTS  price  $10.50 

Litton  Systeas  Inc..  Malthaa,  Mats. 
SEMI-AUTOMATIC  TARGET  RECOGNITION  DEVICE. 


aad  G.  Sebestyen.   12  Jaa  63, 


Fiaal  rept. . 

by  A.  Maaeviti 

122p.  ,^    , 

Coatract  AF30  602  2LflU.    ProJ  .  62U. 

RADC  TDR63  7^  Unclassified 


Task  62AA08 

report 


Descriptors:   •Target  recognition,  •Data 
processing  tysteat.  Scanning.  Aerial  pkotog- 
rapky.  Feasibi lity  ^tudies .  Aerial  recon- 
naissance. Coaputrffs^ 

A^suaaary  of  tke  work  to  develop  techniques  for 
uchine  recognition  of  targets  on  aerial  recon- 
naissance photographs  and  to  construct  a  device 
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AD-^06    251  Div.       18,    15.    30 

(TISTM/PCR)    OTS   price    $11.00 


Minn , 


■inneapol it-Honeywel 1  Regulator  Co. 

COMMAND  AND  CONTROL  SYSTEMS  ANALYSI 

Fi  na 1  rept . , 

by  R.  C.  Kiene.  A.  R.  Bute,  and  L.  i)|  Ninrich 

Dec  62.  U2p.   1539TR1 

Contract  AF3C  602  2752,  Proj.  5581, 

RADC  T0R62  612         Unclattified 


Descriptors:  •Coaaand  and  eontro 
•Operations  research,  *Matheaatie 
Statistical  analytit.  Digital  coa 
theory,  Deciiion  aaking,  Coabinat 
sis.  Sensitivity,  Coaputers,  Disp 
Prograaaing  (Coaputers).  Matheaat 
Analysis,  Air  Defense  Coaaand. 
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AD-<t06  363  DI».      18,    2i 

(TISTM/MA)    OTS   price  $7.60 

General    Preciiion  Lab.    Inc..    Pleasa 
AUTOMATIC   STEREO    PERCEPTION   OF  AERI/^^ 
BY   MEANS    OF  OPTICA:.    CORRELATION. 
Final    technical    rept.,    8   Mar-30  Nov 
by  L.    I.    Goldfischer   and    R.    Vesper. 
A27   3 

Coatract    DA^^    009eBg^966.    Task    ST35 

Uaclasslfled 


Dee    62,    70p. 

2   001    02A 
1  eport 

y,    'Correlation 
tioal    pheaoa- 
l]«s  truaeBta- 
agjflysis. 

The  followiag  studies  are  iacluded  i4  this 
report:  a  discussioB  of  the  principles  of 
optical    correlation   and    the   application    to   stereo 


Descriptors:      •Aerial    photograph] 
techniques.    Space  perception,    Opi 
enon.    Detectors,    Photograaaetry, 
tioa.    Correlators,    Matheaatical 
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NAVIGATION  -  Division  19 

the  behavior  of  the  autocorrelation  function  a# 
the  saaple  sixe  is  reduced;  a  coaparisoa  of 
stereo  aeasureaeats  uader  three  different 
coaditioas,  and  aa  iavest igatlon  of  laproved 
coafigurations.   The  priacipal  result  is  that 
optical  correlation  is  suitable  for  stereo 
aeasureaeats.   (Author) 

AD-^06  Ui.2  Div.   18 

(TISTM/SAT)  OTS  price  $2.60 

RAND  Corp..  Santa  Monica.  Calif. 

RECENT  DEVELOPMENTS  IN  THE  SOVIET  CIVIL  DEFENSE 

PROGRAM, 

by  LtOB  Goure.   Juae  63.  26p.  P2752 

Uaclasslfled  report 

PreseBted  to  Subeoaalttee  No.  3  of  the  Araed 
Services  Coaalttee  of  the  House  of  Represeat- 
atives,  MashlagtOB,  D.  C. ,  June  17.  1963. 

Descriptors:   •Civil  defense  systeas.  TrainlBg. 
Shelters.  Military  strategy.  Foreign  policy. 
Military  orgaaizat ioas .  Marfare.  Aaalysis. 

The  Soviet  civil  defease  prograa  is  far  froa 
coaplete  aad  suffers  froa  a  variety  of  short- 
coaiags.   Apart  froa  the  notorious  iBefficieacy 
of  Soviet  adaiaistrat ioB.  there  is  the  rela- 
tively short  tiae  that  aaay  persoas  will  be 
able  to  reaaia  ia  shelters,  beeaase  of  Halted 
food  supplies.   Great  crowdiag  aad  abseace  of 
cooliag  eqaipaeat  will  force  large  nuabers  of 
thea  to  evacuate  their  shelters  via  coataainated 
areas  while  the  radiatloB  level  aay  still  be 
fairly  high.   The  Soviets  recognize  that  the 
effectiveness  of  civil  defense,  surviviag  the 
attack,  and  winning  the  war  win  depend  to  a 
great  exteat  oa  their  ability  to  bluBt  or  weakea 
the  eaeay's  attack.   This  Is  why  Soviet  doctriae 
also  eaphasises  pre-eaptive  attacks  as  well  as 
the  iaportaace  of  aati-aircraft  aad  aatl-aissile 
defease.   Despite  the  preseat  iaadequaeies  of 
Soviet  civil  defease  aad  the  growiag  destructlve- 
ness  of  aodern  weapons,  the  Soviet  leadership 
believes  that  the  preservatloa  of  the  Soviet 
state  aad  society  ia  the  event  of  a  war  aerlts 
considerable  efforts  aad  the  expeaditure  of 
relatively  scarce  aoaey  aad  resources.   Ia  the 
author's  opiaioa.  the  available  evideace  leaves 
BO  doubt  that  the  Soviet  Uaioa  is  engaged  in  aa 
extensive  civil  defense  prograa  and  that  it  be- 
lieves it  to  be  worth  further  efforts  and  con- 
tinued investaents. 


19.    NAVIGATION 


A0-405  953     Div.   19,  32 
(TISTP/MA)  OTS  price  $1.10 

Defense  Docuaentat ion  Center,  Caaeron  Statloa, 
Alexandria,  Va. 
NAVIGATION  AND  GUIDANCE. 
June  63.  5p. 

Unclattified  report 

Descriptort:   *Navigation,  •Bibliography, 
Guidance,  Geophysiet,  Gyroscopes,  Radio 
equipaent.  Direction  finding.  Radio  hoaing. 
Abstracts,  Analog  coaputers.  Space  naviga- 
tion. Radar. 

AD-i;C6  113      Div.   19,  15 
(TISTP/FR)  OTS  price  $.50 

Aeronautical  Syttent  Div.,  Air  Force  Sytteat  Coa- 
aand, Mr ight-Patterson  Air  Force  Base,  Ohio. 
MECHANIZATION  EQUATIONS  FOR  A  SCHULER-TUNED 
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Division  20  -  NUCLEAR  PHYSICS  AND  NUCLEAR  CHEMISTRY 


INERTIAL  NAVIGATION  SYSTEM  VERTICALLY  ALIGNED  TO 

THE  MASS-ATTRACTION  GRAVITY  VECTOR. 

Filial  r«pt.,  S*p-D«c  62, 

bj   Philip  C.  Staat,  Jr.   Apr  63.  13p- 

ASO  TOR' 3  166  Uaclatsified  raport 

Descriptors:   'laertial  aavigatioa.  Accelera- 
tloa,  Velocity,  Gravity,  Eqaatioas. 

A  navigation  sckoae  is  investigated  tkat  ases  • 
Schuler-taaed  iaertial  platfora  tkat  is  Main- 
tained ortkogonal  to  tke  raass-attractiea  gravity 
vector.   Tke  expressions  for  platforra  accelera- 
tion aad  velocity  are  developed,  and  a  aeckaniza- 
tion  to  ackieve  navigatioa  is  deterained.   Re- 
salts  indicate  tkat  an  inertial  platfora  tkat  is 
not  torqued  in  tke  vertical  axis  can  be  readily 
aeckanised  to  seek  a  aass-attract ion  vertical  and 
to  accoaplisk  navigation  on  eartk.   (Aatkor) 


20.    NUCLEAR  PHYSICS  AND 
NUCLEAR  CHEMISTRY 


kV-A05   962     Div.   20.  3 
(TISTr/«A)  OTS  price  13.60 

Defense  Dacaaeatatlei  Geater.  Caaeroa  Statlaa, 
Aiexaadria,  Va. 
MEAPONS. 
Jane  63.  26p. 

Uaelaaaifled  repart 

Deseriptarat   "Bi bl iegrapky,  •Neapaas. 
Abstracts.  Ckeaical  warfare.  Biological 
aarfare.  Civil  defense  syateas.  ■ilitary 
persaaael.  Naclear  aeapoas.  Naelear  aarfare, 
ladiologieal  ceataaiaat ioa. 


AD-i06  070     Div.   20,  U,  17 
(TISTP/IA)   OTS  price  $5.60 

ladiatioB  Effects  laforaatiaa  Ccater,  Calaabas, 
Ohio. 

MONTHLY  ACCESSION  LIST.   ABSTRACTS.   PART  I. 
Bept.  far  1-30  Apr  63. 
^t>   Bay  63,  56p.  AL63 

Coatract  AF33  657  10085.  Projs.  7381  and  763i 

Unclassified  report 

Descriptors:   •Bibliograpby,  •Materials, 
Caraalc  aaterials,  Orgaaic  aatcrials. 
Prepellaats,  Spaca  aavlreaaeatal  caaditlaas, 
Metals,  Electraaic  eqalpaeat.  Textiles, 
RadiatioB  daaage. 


AD-A06  102     Div.   20,  15 
(TISTP/HH.  OTS  price  $8.10 

Lockkeed  Aircraft  Corp..  Saaayvale.  Calif. 

ANALYSIS  OF  ARGUS  BOMB  DEBRIS  -  MATHEMATICAL 

MODEL. 

Final    rept..    1    Jane  61-21    Dtc   62. 

by   R.    K.    M.    Landskoff.      Feb   63.    81p.    LMSC   B0C7CA3 

Contract   AF29  601    U19.    ProJ .    7811.    Task    780*9 

AFSMC   TDR62   127.    Vol.    2 

Uaelassificd  report 

Descriptortt   •Radioactlva  falloat.  •Medals. 
Nuclear  particles.  Nuclear  pkysics.  Nuclear  ex- 
plosioas.  Radiological  coataalaat ioa.  Statis- 
tical analysis.  Probability,  Stockastic  proc- 
esses. Fission,  Fission  products.  Nuclear 
boabs.  Moate  Carlo  aetkod. 

A  detailed  descriptioa  is  givca  of  the  aaalytical 
aethods  used  ia  coastructiag  the  Monte  Carlo 
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AD-A06  105 
(TISTP/TCG/ 


Div.   20.  7 
OTS  price  t*.60 


Air  Force  Special  Nespons  Center.  Kirtland  Air 
Force  Base,  N.  M. 

HIGH-TEMPERATLRE  DESTRUCTIVE  TESTING  OF  PLUTON- 
IUM-FUELED CAPSULES  FOR  A  THERMOELECTRIC 
CONVERTER, 

by  JohB  C.  Clifford.  May  63.  *3p. 
ProJ.  1831 
AFSMC  TDR62  121 

Uaclassified  report 

Descriptors:   "Energy  conversion,  •Radioactive 
decay,  *Plutoniua,  'Shaped  charges ,  Taatalua, 
Radiatioa  daaage,  Theraa 1  radiatioa.  Radio- 
active isotopes.  Radiography,  Metallography. 
Test  aethods.  High-teaperatare  reseerck,  Oxida- 
tioa.  Nuclear  power  pleats.  Satellites 
(Artificial),  Tkeraoelectricity,  Eaergy,  Fuels. 
Vulaerabllity. 

Plutoaiaa  fuel  capsules,  desigaed  for  use  in  a 
theraeeiectric  SNAP  device,  ware  exposed  to  high- 
teaperatare  axidixiag  envirenaeats  to  evaluate 
the  effects  oa  capsale  iategrity  aad  to  deteraiaa 
the  quaatity  aad  characteristics  of  alpha  activ- 
ity released  duriag  destractioa  of  capsules.   For 
test  purposes  plateaitta-239  was  sabstituted  for 
the  aoraal  platoaiua-238  fuel  charge.   Capsules 
which  survived  the  tests  were  exaaiaed  by  radio- 
graphic aad  aata llegraphic  techaiques  to  deter- 
aiaa the  degree  of  daaage  sustaiaed.   Residues 
froa  destroyed  capsules  aad  filter  papers  froa 
a  90  degree  segaeat,  80C-acter  alr-saapliag  net- 
work were  aaalysed  radiocheaica 1 ly  to  deteraiaa 
the  quaatities  aad  characteristics  of  the  re- 
leased alpha  activity.   Becaasa  ef  the  coafiaed 
test  coafiguratioa,  aesslve  alloyiag  of  plutoalua 
aad  capsule  coapoaeats  were  observed  whea  cap- 
sales  were  destroyed.   As  a  result  the  fractloa 
of  plutoaiaa  which  escaped  to  the  ataasphere  was 
saall,  oa  the  order  of  10  to  the  -ith  power  of 
the  iaitial  charge.   Froa  cascade  iapactor  saaples 
of  the  airborae  debris  it  was  estiaated  that  90t 
ef  the  alpha  activity  was  associated  with  aaterlal 
ef  1.5  aicroa  aediaa  diaaeter  or  less.   (Author) 


AD-i06  123     Div.   20 
(TISTP/FEM)  OTS  price  18.10 

Air  Force  Special  Neapons  Ceater.  Klrtlaad  Air 

Force  Base,  N.  Mex. 

SNAP  2/10A  GROUND  TEST  PROGRAM.  PHASE  I, 

by  Joka  D.  Belsoa.  Mar  63,  79p. 

ProJ.  1831 .  T«ik  071 

AFSMC  TDR62  1U        Uaclassified  report 

Descriptors:   •Nuclear  reactors.  •Test  facil- 
ities, "Skock  waves,  Costs.  Nuclear  energy, 
Tkeraoelectricity.  Eaergy  conversion.  Satel- 
lites (Artificial).  Ground  support  equipaeat. 
Fligkt  testiag,  Slaulatloa,  lastruaaatatloa. 
Test  equipaeat.  Safety.  Vulaerabllity,  Tests. 
Nuclear  power  plants,  lapact  skock. 
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Tests  of  tke  SNAP  2/10A  Reactor  Gro 
Prograa  to  deteraiae  tke  structural 
the  SNAP  2/10A  reactor  asseablies  w 
to  theraocheaical,  fire,  explosive 
environaents  are  discussed.   (Authorj] 

AD-406  ^62     Div.   20.  25 
(TISTP/GRM)  OTS  price  $1.60 

RAND  Corp..  Saata  Moaica.  Calif. 

AIR  CONDUCTIVITY  PRODUCED  BY  NUCLEAR 

EXPLOSIONS, 

by  M.  J.  Karxas  aad  R.  Latter.   Hay 

M  RM3671PR 

Coatract  KFi.9   638  700 

Uaclassified 


<3.  I6p. 
I epert 


Descriptors:   'Nuclear  explosions. 
Electrons,  Partial  differential  e 
Ioas.  ElectroB  traasitions.  Elect 
ductaace,  Secoadary  eaissioa,  lat 
Electroaagaetic  fields,  Electroa  d 
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AD-i06  758      D:v.   20 
(TISTP/TL)  OTS  price  $7.60 

Stanford  Reseerck  Inst.,  Mealo  Park, 
RADIATIVE  ENERGY  TRANSFER  FROM  N 
TIONS  ABOVE  50-KM  ALTITUDE, 
by  R.  I.  Miller  aad  T.  0.  Passell. 
60p. 

Coatract  OCD  0S62  135,  ProJ.  IMU,;021 

Uaclassified 


Descriptors:   •Nuclear  explosions, 
radiation,  Absorption,  Blackbody  r 
Ataospkere,  X-ray  spectrua,  Fluorei 
traasfer,  Higk  altitudes. 
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AD-i06  773     Div.   20.  16 
(TISTH/ODN)  OTS  price  $1.60 

School  of  Aerospace  Medicine.  Brooks  Mir  Force 

Base.  Tex. 

EXPERIMENTAL  CALIBRATION  OF  SEMICONDubTOR 

DETECTOR  PULSE-HEIGHT  RESPONSE  TO  PRoPoNS. 

by  George  W.  Crawford.  Thoaas  A.  AlexMder. 

Hartaut  A.  H.  Spetiler,  Josepk  S.  Pis^uto,  aad 

Jaaes  D.  Hall.   Mar  63,  8p. 

Task   775701 

SAM  B  TDU63   21  Uaclassified   r^nort 
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NUCLEAR  PROPULSION  -  Division  21 

Descriptors:   •Detectors.  •Seaicoiiuuctors. 
■Radiation  aeasureaent  systeas,  Proton  beaas. 
Energy,  Protons,  Seaiconductor  devices.  Absorp- 
tion. Measureaent,  Silicon,  Pulse  height 
aaalyxers.  Calibration. 
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AD-i06  777     Div.   20.  2 
(TISTP/TCG)  OTS  price  |6.60 

Stanford  Research  Inst.,  Menlo  Park.  Calif. 

TRANSMISSION  BY  THE  EARTH'S  ATMOSPHERE  OF  THERMAL 

ENERGY  FROM  NUCLEAR  DETONATIONS  ABOVE  50-KM 

ALTITUDE, 

by  Thoaas  0.  Passell.   30  Apr  63.  56p. 

Contract  OCD  0S62  135,  ProJ.  IMU  4021  302. 

Task  3 

Uaclassified  report 

Descriptors:   •Earth.  •Ataosphere,  •Nuclear 
explosions.  Clouds,  Ataospheric  refraction. 
Meteorological  paraaeter.  Have  transai ssion. 
Nuclear  energy.  High  altitude.  Theraal  radia- 
tion. Attenuation. 

The  extensive  literature  ob  transaission  of  solar 
energy  by  the  earth's  ataosphere  supports  trans- 
aission estiaates  for  the  average  clear  day  at 
sea  level  ranging  froa  around  SOi   for  vertical 
rays  to  around  1551  for  rays  5  degrees  above 
horizoBtal.   Cloud  transaissioB  (on  the  basis  of 
100*  for  a  clear  day)  varies  froa  around  30)1  for 
light  cloud  to  around  3%   for  a  dense  cloud. 
TraasaissioB  factors  can  be  coaputed  when  the 
aore  iaportant  ataospheric  paraaeters  are  kaowa, 
naaely.  (1)  thickness,  liquid  content,  and 
droplet  size  of  clouds;  (2)  size  and  voluae 
concentration  of  solid  haze  particles;  (3) 
reflectivity  of  the  earth's  surface.   Theoretical- 
ly estiaated  upper  Halts  to  the  unattenuated 
energy  flux  froa  a  1000-at  detonation  (taken 
froa  a  coapanion  study  to  the  present  one). 
coabined  with  the  above  estiaates  of  ataospheric 
traasaissloB  give  igaition  radii  raagiag  froa  250 
ka  at  50-ka  burst  keight  to  0  ka  at  240-ka  burst 
helgbt  for  tke  average  clear  day  at  sea  level. 
Aa  atteapt  has  beea  aade  to  give  upper  liaits  to 
botk  traasaission  factors  and  energy  fluxes. 
(Author) 


21.    NUCLEAR  PROPULSHDN 


No  Entries 


Division  22  -  ORDNANCE 
22.   ORDNANCE 


A0-i06  087 
(TISTi/AAt) 


Di*.      22.    12 
OTS  price  $1.60 


5ig!    eIeJJy    mSpELlJS?   ■ANUFACTURING   AND    STORAGE 

FACILITIES.  ^,         . 

by  Leoi  W.    Saffi««.    J«"  63.    I6p. 

'*"^°"  D.el...ified    report 

Oetcriptorit      •Prop«n««ti.    'Explosive   -ete- 
rltli.    ■•■"fecterlna  ■etiiods.    Detoe.iloni. 
TNT.    Detiaa.    Safety.    Storage. 


AD.i06   2A6  DiT.      22.    15 

(TISTP/RLG)    OTS   price   $10.50 

■  lUtary  Pliy.lc.   Rese.rcli  Lab..    U.    of   Texas. 

scmISg  hethods  study,     appendices. 

cVnxtl'cl'ltoB   635  2631.  AFSC  P'«J-  78U„. 
AsS  tSS63  17.  »ol.  2   0.el...ifl-  report 

..tkAii   Traekiaa,  Reliability, 
faactioai.  Polyao-ials.  Aaalyili. 
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cassioa  preseaied  are  based  oa 
lioas  Mhere  studies  of  the 
■ad  frag«e«ts  oa  iaitiatioa  of 
•  re  Mde.   The  effect  of  blast 
etoaation  is  discassed  ia  ter«s 

developed  by  detoaatioa  of  doaor 
■sitivity  of  the  leceptor  charge. 
Hssed  fer  predictiag  the  valaer- 
order  detoaatioa  of  aa  explosi»e 
propellaat)  syste*  by  fragaeat 
of  geoMtry  of  the  syste*  and 
ties.   (Author; 


Ai»-i0b  203     Di».   22 
(TISTI/PCH)  OTS  price  $1.60 

S^t^SGRlJ^^rsJilSGriLDAR^RY   TECHNICAL 
REPORTS    AND   NOTES   ON    BATERIKL   -    1    JANUARY    1961 
31    DECEMBER    1962. 
II  illo'l\o2"  U.cla.sified   report 

Descriptors:      •Bibliographies.    -Abstracts. 

S«ll    ar.s.    Auto-atic    -eapoas.    G»a    .ouats. 
sllWinl   r    fie..    Ala.i—  coatiagi      Steel 
Chre.iu-      Platiag.    Powder   .etals.    Carbides, 
ilc".";.    UUrasi-ic    r.diatioa.    Siat.ri.g. 
;:.-iestr;cti,e   t.sti.g.    Cartridges      Aaalo, 
ee.puter..    Ar.a-e.t.    Helicopters.    Errors. 
Ordaaace,    Guas. 

This  bibli.graph,  is  a  c.-pilatioa  <»'  Tech"ical 
R.Urts  aad  Notes  oa  ■ateriel  prepared  "«»?»»•- 
itsled  by  Spriagfield  Ar.ory  Research  aad  En- 
iuetri.g  Oirisioa.  This  bibliography  covers 
?i'  per?Sd  fro.  1  Ja.uary  1961  to  31  Dece.ber 
1562'  Abstracts  of  Techaical  Reports  are  ia- 
claded   ia    this    bibliography.       ^AuthorJ 

A0-AC6    244  Di..       22.    25 

(TISTl/PCR)    OTS   price   $1.10 

BIBLIOGRAPHY. 

lli^lU'^i  '''  Oacla.sified  report 

"ir'aiu'e,-ip.ent. 'spectra  (Visible  and 
ultraviolet).  Kerr  "Us.  Ferrite   Spark* 
Circ.its.  Hydrodyaa.ics   theory   Electron 
optics.  Electrical  isipedaace.  T^''^"**  *  l!? 

JeratuJe.  Light  pulses.  G Oscillographs. 

Eleetroas.  Plas«a  physics. 

This  bibliography  is  iateaded  as  a  guide  to 
lol  et  lileJatur;  o.  electrically  "Ploded  con- 
ductors  It  was  compiled  froa  six  Soriet  Jour 
.".r  pa.ai.g  the  period  -arch  1957  to  January 
1963    The  ele.en  entries  are  arraaged  "IP^'" 
betUally  by  author.   An  annotation  is  provided 
fer  each  article.   (Author) 
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AD-406  282      Div.   22 
(TISTP/JEA)  OTS  price  $4.60 

Bureau  of  Miaes.  Pittsburgh.  Pa. 
HYPERVELOCITY  IMPACT  PHENOMENA. 
Quarterly  rept.  1  Mar-31  M«y  ^3. 
by  Richard  M.  Matson.  «•'!  «;  ^"^"'.o; 
Hav  aad  Frank  C.  Gibson.   6  June  63,  40p. 
Hay  aad  traa  Uaclassifled  report 

Descriptors:   •Hyperreloclty  projectiles. 
•Penetration.  Distillation.  Spal  at  on. 
Target  angle.  Velocity.  Matheaatical 
aedels.  Statistical  data.  Aluainua. 

A  suaaatlea  of  the  research  «»•''•"•;'*;"%, 
Explosires  Research  Laboratory.  Pittsburgh   Pa. 
in  the  field  of  hyperveloc i t y  iapact  on   hi. 
targets  is  presented.   The  iaaediate  goal  of 
the're.earcS  is  to  obtain  a  co.plete  <«""  P»»- 
of  the  thin-plate  perforation  P""»»  "'J^'" 
the  Halts  of  available  explosive  projectors, 
ihe  bu'k  of  the  work  to  date  has  been  carr  ed 
out  with  2024-T3  aluainua  as  the  target  aater- 
Ta  ,   i.e^er?  other  higher  <•"«  ^^^ /"'•*  TUr 
iaU  were  used  when  required  for  '»•'  J'«-»'»" 
of  iapact  pressure  effects.   Four  basic  cate- 
;.rieJ  characteri.e  the  result,  of  »"««»■: 
Sactt   priaary  target  da.age.  the  ""■'•"^;«- 

^Ibuti.n  of  spall  P"^'"=»f'//«  •""  '1  Ucl; 
bution  of  spall  aad  the  ve  oclty  of  the  "J"*" 
froaed  during  the  perforation  process.   (Author) 


AD-406  306     DiT.   22 
(TISTP/MH)  OTS  price  $2.40 

Natal  Radiological  Defense  Lab..  Sa.  Francisco. 

n^p*nF  L.(l/.0)  AS  RADIOTRACER  IN  (PRE-BUGGY) 
cSemJcaI:  eipLisloNS:   PREPARATION  AND  DETER-. 


NINATION  OF  ITS  REACTION  WITH  ENVIROilMENTAL 

MATERIALS. 

by  N.  B.  Laae.  M.  J.  Nuckolls,  and  Rj.,  M. 

Railey.  U   Apr  63.  27p. 

NRDL  TR638  Unclassified  Report 


Descriptors!   *Lanthanua,  *Tracer 
'Nuclear  explosions,  'Cratering, 
isotopes.  Underground  explosions. 
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AD-406  307     Div.   22.  26,  9,  U 
(TISTE/JBM)  OTS  price  $S.60 

Fraakford  Arseasl.  Philadelphia.  Pa 
DETERMINATION  OF  THE  MECHANISMS  GOVtfeNING  THE 
INFLON  OF  MOISTURE  PAST  A  ROTARY  SE^l  -  THEORE- 
TICAL MODEL. 

by  Bernard  Hoffaan.  Jan  63.  89p. 
ProJ.  513  01  008 
FA  TM  M63  1  1  Unclassified 

Descriptors:  *Fire  control  sy.tei 
'Seal.  (Stoppers).  'Moi.ture,  *Na 
'Rotary  .eals.  Design.  Equations, 
gaskets.  Injection.  Instruaentati 
tion.  Diffusion.  Transport  proper 
ture.  Pressure,  lluaidity,  Oiffere 
tions,  Integr.al  equations.  Moistu 


Effort 
achiev 
contro 
of  the 
of  Mat 
The  ae 
search 
the  aa 
phenon 
who  ar 
to  wat 
(3)  pr 
tical 
ni.as, 
•ing  es 
rotary 
■O'-ri 
for  pr 


s  we 
ing 
1  in 

pro 
er  a 
chan 

of 
ss  t 
ena ; 
e  ac 
er  V 
evio 
reas 

cal 
tiaa 

sea 
ng.) 
ovi  n 


re  a 
an  e 
s  tru 
babl 
nd  i 
i  sas 
the 
rans 
(2) 
tive 
apor 
usly 
onin 
cul  a 
tes 
ling 
.  A 
g  ou 


ade 
ffec 
aent 
e  ae 
ts  V 

wer 
tech 
fer 

con 

in 

and 

dev 

g 

tion 

of  p 

sys 

des 
t  th 


to  de 
tive 
$.  A 
chani 
apor 
e  det 
nical 
of  wa 
sul  t  a 
the  f 
wate 
elope 
Utili 
s  are 
robab 
teas 
ign  o 
e  aec 


tera 
aoi  s 
des 
sas 

thro 
erai 

lit 
ter , 
tion 
ield 
r  va 
d  in 
zing 

aad 
le  1 
(sys 
f  ex 
hani 


ine 

ture 

crip 

gove 

ugh 

ned 

erat 

its 
s  wi 
s  of 
por 
tuit 

the 
e  to 
eaka 
teas 
peri 
sas. 


a  ae 
bar 

tion 

rnin 

rota 

f  roa 

ure 
vap 

th  i 
sc  i 

phen 

ive 
dri 
obt 

ges 
eap 

aent 
(A 


AD-406  3C8     Div.   22.  26.  25 
(TISTP/MFA)  OTS  price  $4.60 

Frankford  Arseaal.  Philadelphia,  Pa 

OlTERMINATION  of  the  MECHANISMS  GOVUiNING  THc 

INFLON  OF  MOISTURE  PAST  A  ROTARY  SEJk^ 

Status  rept., 

by  Bernard  Hoffaan.  Jan  63.  45p. 

Proj.  513  01  008 

FA  M63  1  2  Unclassified 


Descriptors:  'Test  facilities,  ' 
Fire  control  systeas.  Moisture,  F 
Diffusioa,  Viscosity,  Costs,  Desi 
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AD-4U0  324     uir.      22,  26 
(TISTM/ODN)  OTS  price  $2.60 

Laboratories  for  Research  and  Developaent, 
Franklin  Inst.,  Philadelphia,  Pa. 
DEVELOPMENT  OF  BROAD-BAND  ELECTROMAGNETIC  AB- 
SORBERS FOR  ELECTRO-EXPLOSIVE  DEVICES. 
Monthly  progress  rept.  no.  9,  1  Mar-31  Mar  63. 
by  Paul  F.  Mohrbach  and  Robert  F.  Nood. 
31  Mar  63,  20p.  P  B1981  9 
Contract  N178  8087 

Unclassified  report 

Descriptors:   'Explosives  initiators.  *Elec- 
troaagnetic  waves,  High-teaperature  research. 
Broadband,  Electrodepos i tion.  Silver,  Metal 
coatings,  Coaxial  cables,  Ferrites,  Wire, 
Tantalua,  Radiof requency ,  Resistance  (Elec- 
trical), Iron,  Materials,  Dielectric  filas, 
Electroaagnetic  properties.  Attenuation. 
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AD-406  3A6     Div.   22,  25 
(TISTM/RGR/  OTS  price  $4.60 

Aerojet-General   Corp.,    Downey.    Calif. 

PULSE-SENSITIVE  ELECTROEXPLOSI VE  DEVICES. 

Suaaary  rept..  Phase  1,  on  The  Feasibility  Study 

and  Process  Developaent, 

by  H.  M.  Kenwerthy.   7  June  63.  41p.  06989  01 

10  FP 

Contract    N1788107 

Uaclassifled   report 
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Division  23  -  PERSONNEL  AND  TRAINING 

Division  24  -  PHOTOGRAPHY  AND  OTHER  REPRODUCTION  PROCESSES 

23.   PERSONNEL  AND  TRAINING 


Oetcriptors!   *Exploiivcs  iaitators,  'Metal 
filBt.  •Electric  bridges,  "Electric  detonator*. 
Berylllara  ceapouadt.  Oxide*,  Gold,  Electroaag- 
■ctic  palae*.  Heat.  Seatitivity,  Desiga.  Heat 
traatftr,  Teaperature,  Deaign. 

A  tystea  coaiistiag  of  lead  aside,  gold  fila, 
BeO  keader,  aad  keat  liak  kat  beea  skowa  to 
aitkstaad  10  aap  or  ^C   w  of  coatiauoui  power 
wkile  beiag  capable  of  iaitiatioa  «itk  a  pulie 
froa  a  cbarged  1  aicrefarad  capacitor.   Tbe 
gold-fi la-bridged  BeO  sabatrate  uaits  are  truly 
palse  seatitive.   It  is  also  sigaificaat  tbat 
tkc  go Id-f ila-bridged  glass  systea  is  palse 
seasitive  aad  fires  witk  approxiaa tely  oae-aiatk 
tbe  eaergy  required  for  a  correspondiag  coaven- 
tioaal  wire-bridged  glass  systea.   Tke  advantages 
of  a  filB-bridged  BeO  systea  were  strikingly 
deaoastrated  witk  respect  to  its  capability  to 
dissipate  power  wbile  still  retaiaiag  its  pulse- 
firing  capability.   (Autkor) 


AD-i06  790     Div.   22,  31.  12 
(TISTP/JEA)  OTS  price  $12.00 

Aaericaa  Boscb  Araa  Corp.,  Gardea  City,  N.  X. 

TCKNC. 

Final  rept. 

30  Apr  63,  1».   DG  E531  323 

Coatract  NUO  122  69961 

Unclassified  report 

Descriptors:   "Aatisubaariae  aaaunition,  "Oeptk 
ckarges,  Skipborne,  Specif icatioas,  Effective- 
ness, Installatioa,  Skips,  Ckeckout  procedures, 
Decuaeatatioa,  Fire  control  systeas.  Statis- 
tical data,  Soaar,  Underwater  rockets.  Surface 
If   anderwater,  Bocket  assisted  projectors. 

Tke  systea  lategratioa  effort  perforaed  by  tbe 
Araa  Oivisioa.  Aaericaa  Bosck  Araa  Corporation 
in  furnisking  tecknical  assistaace  to  U.  S.  NaTal 
Underwater  Ordnance  Station  to  provide  tke  OE1033 
aad  DE1036  witk  ASM  Neapon  Systea  HK  1  Hod  0. 
Tkis  systea  coablaes  tke  Norwegiaa  TEKNE  ASM  Sys- 
tea witk  U.  S.  Fire  Control  Systea  HK  105.   Tkis 
report  is  a  suaaary  of  tke  services  and  equipaent 
farnisked.   (Author) 


AD-406  267     DlT.   23.  30 
(TISTM/MA)  OTS  price  $7.60 

University  of  Southern  Calif.,  Los  Angeles. 
COMPUTER  PERSONNEL  SELECTION  AND  CRITERION 
DEVELOPMENT:   I.   THE  RESEARCH  PLANS, 
by  Joseph  M.  Rigaey,  Rayaond  M.  Berger,  and 
Artkur  Gerskon.   Feb  63.  66p.  TR36 
Coatract  Nonr228  22,  ProJ .  NR1 53  093 

Unclassified  report 

Descriptors:   *Personnel  aanageaeat,  "Coa- 
puters,  Prograaaing,  Job  analysis.  Perforaance 
tests.  Models,  Scientific  researck,  Psycko- 
aetrlcs.  Training. 
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25.    PHYSICS 


e,    Mass. 

SttlUCTURES    IN 


AD-^05    919  Div.      25.    8 

(TISTE/CAM)    OTS   price  $2.00 

Bolt,    Beranek.    and   Newaan.    Inc.,    Caabjrlidg 
RANDOM   VIBRATION    STUDIES    OF   COUPLED 
ELECTRONIC   EQUIPMENTS. 
Kept..    15   Hay-15   Nov   62. 

by  Rickard   H.    Lyon,    Gideon   Maidanik,    fCWald 
Eickler,    and    Jaaes    J.    Coles.      Apr    63,    72p. 
Coatract    AF33   657   9118,    ProJ.    1309,    Tisk    13090^ 
ASD  TDR63    205  Unclaatlfied   ri  port 


Descriptors:  'Coupliag 
equipaent,  "Packaged  ci 
power.  Cantilever  beaat 
Tbeory,  Experiaental  da 
Vibrators  (Meckanical ) , 
Structural  parts,  Vibra 
iapedance. 
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AD-405   '*^f  Div.       25,    22 

(TISTP/MH)    OTS   price   lU.OC 


Staaford   U. ,    Calif. 

SHOCK    NAVES    IN    GYROHAtNETIC 
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(Autkor) 
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Microwave  Lab.  , 
ELECTROMAGNETIC 
MEDIA, 

by  H.    B.    Hatfield,    Jr.    Apr   63.    19^p. 
Coatract   DA36   039AMCOOCi1 .    ProJ.    3A99 

Unclassified    r 

Descriptors:  *Skock  waves.  Electro 
waves,  Propagatioa,  Have  transaissi 
carreat,  Electric  fields,  Ferrites, 
aagaetic  aaterials,  Ferroaagaetisa, 
frequeacy,  Electroaagnet ic  pulses, 
equipaent,    Hagaeto   optic    effect. 


Tke   purpose   of    tkis    study   was    to    inveHigate   tke 
propagatioa   of   finite  aaplitude   electtbaagnetic 
waves    ia   gyroaageatic   aedia,    witk   particular 
capkasis    upoa    tke   forantioa  aad   propaAttioa   of 
electroaaf aetic    skeck   waves.      After   dikcussiag 
qualitatively    tke   aature  of   fiaite  aa||)itude  wave 
propagatioa    ia   gyroaageatic   aad   otkerjMdia,    it 
is  deaoastrated    tkat.    for  a    fiaite  aa|||itude 
electreaagaetic   wave   propagatiag   parallel    to    tke 
exteraal    dc    field    in   a    seai-iaf iaite    f|rrite 
aediua,    sufficient   distortion   of   tke  i(ve   fronts 
to    lead   to   electroaagnetic    skock   wave   (oraatioa 
caa   occur   oaly    ia   waves   wkose   ckaractoH st ic 
freqaeacy    is    far   below   the   resonaat    ff^queacy   of 
tke  aediua.      The   propagatioa   of   electi^aagaet ic 
■aves    ia    the    low   freqaeacy,    or    quasi-static, 
ipproxiaatioa   was    iavestigated    usiag   tke  aethod 
•f  characteristics.      By   using   this   aetlod,    it    is 
passible   te   deaoastrate   the   foraatioa   «f   electro- 
■■gaetic    shock    froats    la   waves   propagating   paral- 
lel  to   tbe  exteraal    field  aad   to   studj  their 
growth,    propagatioa,    aad   eveataal    deci^.    FiaaUy, 
tke  possibility   of  actually   geaerat iad < electro- 
■•gaetic    shock   waves    is   discussed.    asl«ell   as 
their   possible   applicatioa    in    large   amplitude 


tulse   skarpeaing   aetworks   and   alcrowaMf  devices. 
Antkor) 
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AD-^05  928     Div.   25,  8 
(TISTP/HH)  OTS  price  $3.60 

Drowa  U. ,  Providence,  R.  I. 

INVESTIGATIONS  OF  SURFACE  PROPERTIES  OF  SILICON 

AND  OTHER  SEHICONDUCTORS. 

Final  rept..  (Suppleaent) ,  30  Sep  62-31  Jan  63. 

Feb  63,  15p. 

Contract  AF19  60^  5986,  ProJ.  5620.  Task  56206 

AFCRL  62  9^9  S         Daclasslfied  report 

Descriptors:   *Seaiconductors,  Silicon,  Work 
functioBS,  Niobiua,  Ion  boabardaent,  Geraanius 
Ionization  potentials.  Adsorption,  Surface 
properties. 
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AD-il05   937  Div.      25.    9 

(TISTP/MH)      OTS   price  $7.60 

Aerospace  Corp.,    Los   Angeles,    Calif. 

NONEQUILIBRIUH    ELECTRON   TEHPERATURE    EFFECTS    IN 

HEAKlY    IONIZED    STAGNATION    BOUNDARY   LAYERS, 

by  Paul    M.    Chung   and   Jaaes    F.    Mullen.    20  May  63. 

72p.    TDR169  3230   12TN7 

Contract    AFOl   695    169 

SSD   TDR63    109 

Unclassified  report 

Detcrlpters:   •Boundary  layer.  Electrons, 
Teaperature.  Plaiaa  physics,  Electric  potea- 
tial,  StagnatioB  point,  Ionic  current,  Density, 
Energy,  Electrical  coaductaace.  Equations, 
Plasaa  sheath. 

Aa  electron  energy  equatioa  is  foraulated  for 
weakly  ioBized  stagnatioa  boundary  layers  (degree 
of  ioaiiatioB  ia  the  order  of  O.IJC  or  less)  over 
highly  cooled  surfaces.   Only  the  cases  of  aoder- 
ately  aegatlve  wall  potential  with  respect  to 
tbe  plasaa,  where  the  ratio  of  the  electron  to 
ion  current  densities  is  between  about  1/10  to 
10,  are  considered.   The  equation  is  slaplified 
by  taking  ndvantage  of  tke  fact  tkat  tke  electron 
energy  equation  is  ratker  insensitive  to  tke  de- 
tailed variation  of  tke  electron  concentration 
profile.   A  solution  of  tke  slaplified  electron 
energy  equatioB  is  obtaiaed  analytically  for  tbe 
cases  where  the  electron  teaperatures  are  not  la 
equilibrlua  with  the  ueutral  gas  teaperatures. 
The  effects  of  nonequil ibrlua  electron  teapera- 
tures oa  the  electrical  characteristlca  of  the 
boundary  layer  are  then  analysed.   (Author) 


AD-^05  9^7     Div.   25.  U.  i. 
(TISTP/MH)  OTS  price  $8.10 

New  York  U. ,  Coll.  of  Engineering,  N.  ¥. 
RESEARCH  ON  THE  PREPARATION  OF  PURE  METALS. 


Division  25  -  PHYSICS 

Fiaal  rept., 

by  Maltcr  Brtaatr  aad  Charles  J.  Narsal. 

15  "ar  63.  79p. 

Caatract  AF19  604  4124.  ProJ.  5620.  Taik  56204 

AFCIL  63  97  Oaclasilf iad  report 

Oaterlptors:   •■•talt.  Experiaeatal  data, 
Saaleeadaetort,  GaUlaa.  Gallia*  coapoaads. 
Lltkiaa  coapoaadt.  Barlaa.  Llthlaa,  Yttrlaa. 
Tttriaa  coapoaadt.  Reslstaace.  Praparatioa. 
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AD-406  C92    Oif.   25 
(TISTP/«H)  OTS  price  $5.60 

Tracer,  lac,  Austia,  Tex. 

AN  ANALYTIC  SOLUTION  TO  THE  SOUND  PRESSURE  FIELD 
RESULTING  FROM  A  PLANE  BAVE  INCIDENT  ON  A  CYLIN- 
DER AND  CONCENTRIC  CYLINDRICAL  SECTION  -  COMPUTA- 
TIONAL TECHNIQUES. 
Techuical  aeao. , 

by  G.  S.  Mlllt,  N.  C.  Moyer,  aad  Alice  M.  Spitser, 
8  May  63,  1».  63  1450 

Coatract  N0bsre9265,  ProJ.  SF001  03  01.  Task  8100 

Oaclattified  report 

Detcriptors:   *SoBBd,  *Prograaaing  (Coaputert), 
leflectioa.  Cylindrical  bodies,  Bessel  f'unc- 
tioas,  Siaaltaaeous  equations.  Transducers 
(Acoustic),  Pressure,  Matheaatical  analysis. 

The  coaputatieaal  techniques  are  described  which 
are  used  in  the  nuaerical  evaluation  of  a  solu- 
tioa  to  the  sound  pressure  field  resulting  froa 
a  plane  wave  iacident  on  a  cylinder  and  concen- 
tric cyliadrieal  section.   (Author) 


AD-406  140     Div.   ^5 
(TISTM/EJH)  OTS  price  |2.60 

Couraat  last,  of  Matheaatical  Sciences,  New  York 

0.,  N.  Y. 

THE  FIELD  OF  A  DIPOLE  ABOVE  AN  INFINITE  CORRUGATED 

PLANE, 

by  T.  S.  Chu  aad  S.  N.  Karp.  Feb  63.  15p.  EM181 

Contract  AF19  604  5238,  ProJ.  5635,  Tatk  56350 

AFCRL  62  928  Uaclattified  report 

Detcriptors:   'ElectroaagBetic  fields,  "Mag- 
netic aoaeats,  *Dipole  aoaents,  Meckanical 
waves.  Skips,  Mater  waves.  Surfaces,  Integral 
eqaations,  Propagatioa,  Excitatioa. 


Excitatioa  and  propagation  of 
sional  electroaagaet ic  field 
corragated  plane  wkich  is  app 
anisotropic  iapedance  boundar 
ditcatted.   Eaphatit  it  place 
turface  anitotropy  which  are 
diaeaaional  treataentt.   The 
aagnetic  point  dipole  it  cons 
The  fields  are  deterained  by 
function  which  satisfies  a  ai 
tion  involving  a  linear  coabi 
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d  upon  effects  of 
not  evident  in  two 
excitation  by  a 
idered  in  detail, 
a  scalar  wave 
xed  boundary  coadi- 
nation  of  the  wave 


function,  its  noraal  derivative  and  its  secoad 
order  taageatial  derivative.   The  exact  foraal 
solatiOB  is  first  derived,  and  then  the  radiated 
far  field  and  the  surface  wave  far  field  are 
evaluated  separately.   Both  the  phase  and  the 
aaplitade  of  the  excited  surface  wave  are  de- 
pendent  upon  the  direction  of  observation. 
Nuaerical  results  are  given.   The  physical 
significance  of  this  solatioa  is  ditcatted.  A 
coapariton  is  aade  betweea  this  problea  aad  the 
theory  of  ship  waves.   (Author) 

AD-406  154     Div.   25,  9 
(TISTP/FEM)  OTS  price  t1.60 

Hatertowa  Arseaal  Labs.,  Mast. 

A  METHOD  OF  SUCCESSIVE  APPROXIMATION  APPLIED  TO 

A  CLASS  OF  SHELLS  OF  REVOLUTION  WITH  REGIONS  OF 

RAPIDLY  VARYING  THICKNESS, 

by  Oscar  L.  Bowie.   Mar  63,  16p. 

DA  ProJ.  1A0  105018010 

HAL  TR893  3  4  Oaclassified  report 

Detcriptort:   •Cyliadrieal  bodiet,  Bouadary 
layer  probleat.  Load  di ttr ibut ioa,  Loadiag 
(Mechanics),  Stresses,  Thickness.  Nuaerical 
aaalysis,  Axially  syaaetric  flow.  Partial  dif- 
ferential eqaatioBs,  Coaplex  variables. 
Functions,  Elatticity. 
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AD-4C6  175      Div.   25 
(TISTP/MH)  OTS  price  18.10 

Carnegie  latt.  of  Tech.,  Pitttbargh,  Pa. 

SPHERICAL  NUCLEI  MITH  SIMPLE  RESIDUAL  FORCES, 

by  Leonard  S.  Kittlinger  aad  Rayaond  A.  Sorentea. 

16  Apr  63,  94p.  Till 

Contract  Noar76015,  ProJ.  NR012  202 

Uaclattified  report 

Detcriptort:   'Nuclei,  Functions,  Even-even 
nuclei.  Odd-odd  nuclei.  Odd-even  nuclei,  Dipole 
aoaents.  Electric  aoaents,  Quadrupole  aoaents. 
Nuclear  particles,  Phoaons,  Itotopet,  Beta 
particlet.  Theory. 


A0-4C6  1QC      Div.   25 
(TlSTP/MH)  OTS  price  $9.10 

Oklahoaa  U.  Retearch  Intt.,  Noraan. 

GRAIN  BOUNDARY  DIFFUSION  IN  LEAD. 

by  J.  P.  Stark  and  M .  R.  Upthegrove.  31  May  63, 

97p. 

Contract  Nonr98204.  ProJ.  NR031  611 

Onclattified  report 

Detcriptort:   •Grain  ttructuret.  Lead,  Tin, 
Thalliua,  Indiua,  Bitauth,  lapuritiet,  Cryttal 
ttructure,  Cryitalt,  Experiaeatal  data, 
Autoradiography,  Nodelt,  Peaetratioa, 
Oiffutiea. 

The  purpote  of  thit  retearch  wat  to  iavestigate 
grain  boundary  self-diffusion  in  high  purity 
lead  and,  speci f ica 1 1 v .  to  study  the  influence 


SO 


of  or 

pheno 

grown 

graia 

of  ai 

bicry 

lead 

pur  it 

Diffu 

resol 

fusio 

Hkipp 

of  de 


ieatatioB  aad  iaparity  conteatj  ,apoB  tkis 
aeaa.   Bicrystals  of  xone-refi4ed  lead  were 
froa  tke  aelt  witk  various  tilt  aad  twist 
bouadary  orieatations  to  stud}  tke  effect 
sfit.   For  tke  study  of  iapurify  effects, 
stals  witk  siailar  aisfit  were  grown  witk 
contaiaiag  varying  aaouats  of  tke  ia- 
ies  tin.  tkalliaa,  indiua,  aai|bisautk. 
sion  experiaents  were  carried  ^ut  using  kigk 
Htion  autoradiograpky  aad  lea('^210.   Dif- 
n  coefficients  were  deteraiaec  froa  tke 
le  aad  Fisker  diffasion  aodeli  witk  tke  data 
ptk  of  penetratiOB  aeasureaeaf ^ .   (Aatkor) 


AD-406  194      Div.   25,  30,  8 
(TISTE/CAH)  OTS  price  $3.60 


Space  Scieaces  Lab.,  U 
RADIOMETER  STUDIES  AND 
Teckaical  rept. 
1  Apr  63,  1v.  S4;  122 
Coatract  Noar22254 


of  Calif. , 
RELATED 


PROEL 


Unclattifiet 


4fave  aetworkt, 
^  Calibration, 
in,  Meature- 
io,  Noite 


Detcriptort:   •Radioaetert ,  Micr 
lateraediate  frequency  aaplifier 
Operation,  Parabolic  antennae,  Gi 
aent.  Theory,  Signal-to-aoi te  ra 

(Radio). 

AD-406  214     Div.   25,  8 
(TISTP/AMS)  OTS  price  |7.60 


Colorado  U.,  Boulder. 
SURFACE  IONIZATION  OF  LITHIUM  FLOOilOE  AND 
THALLIUM  ON  TUNGSTEN.  RHENIUM,  AND  KATINUM 
SURFACES. 

Special  technical  progrett  rept.  a^^  1, 
by  Svein  G.  Andreten.   Mar  63,  67p 
Coatract  DA36  C39tc87277,  ProJ.  3A*^  15  001 

Uaclaitifiel  report 

Report  oa  MiUiaeter  Have  Traatiti^^s  for 
Frequeacy  Coatrol. 

Detcriptort:   *Ionization,  'Surf 
•Thalliua,  •Lithiua  coapouadt.  • 
•Lithiua,  Tungtten,  Rheniua,  Pla 
lar  beaat.  Low  pretture  retearch 
pretsure.  Molecular  properties, 
Boise  ratio.  Fluorine,  Theory,  H 
Experiaental  data,  Matheaatical 
eaatical  aodels.  Test  aethods.  E 
Staadards,  Frequeacy,  Surface  t 
Teaperature,  Filaaentt. 
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Ionization  efficienciet  of  lithiu 
fluoride,  and  thalliua  on  hot  tun 
aad  platinua  tarfacet  were  ttudied 
lar  beaa  techniquet.   The  teaperat 
of  the  efficieaciet  at  well  at  ag 
the  filaaeatt  ated  were  deteraiaed 
detign  of  the  apparatut  allowed 
order  of  5  x  IP  to  the  -9th  power 
aaintained  at  the  detector  contrib 
degree  of  cleanlinett  of  the  hot  t 
a  by-product  of  the  efficiency  aea 
vapor  pretture  data,  and  ettiaated 
tcattering  crott  tectiont  for  LiF, 
obtained.   Sigaal-to-noite  ratiot 
froa  the  recordiagt  aade.   (Authoi 


AD-406  222     Div.   25,  2 
(TISTP/JH)  OTS  price  |2.60 


Balllttlc  Retearch  Labt..  Aberdeei 
Hd. 

FARADAY  ROTATION  NEAR  THE 

THE  IONOSPHERE. 

by  George  A.  Dulk.   Apr  63,  32p. 

ProJ.  1A0110C1B021 

BRL  1200  UBClassifi4l  r«p«rt 
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PHYSICS  -  Division  25 

Descriptors:      •Magneto-optic    effect.    Ionosphere 
Magnetic    fields.    Equations,    Rotation. 
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AD-406  229     Div.   25 
(TISTP/MFA)  OTS  price  $4-60 

General  Electric  Co.,  Schenectady,  N.  Y. 

PERFORMANCE  CHARACTERISTICS  AND  EMISSION  COOLING 

MEASUREMENTS  TAKEN  ON  A  Cs  VAPOR  THERMIONIC 

CONVERTER  HITH  A  THORIUM-TUNGSTEN  EMITTER, 

by  J.  M.  Houston.   May  63,  36p.  SR1 

Contract  AF19  604  8424,  ProJ.  8659,  Task  865902 

AFCRL  63  450  Uaclattified  report 

Detcriptort:   *Theraionic  convertert,  *Cooling, 
Theraionic  eaittion,  Plataa  phytict.  Resonance, 
Resistance  (Electrical),  Heat  shields.  Tungsten, 
Tantalua,  Calibration,  Thoriua,  Theraal  radia- 
tion. Vapors,  Electrons,  Teaperature,  Cesiua, 
Heatureaent . 

Meatureaentt  were  aade  on  a  cylindrical,  in- 
directly heated  Ct-vapor  theraionic  converter 
having  a  ttainlett  tteel  collector  spaced  1  aa 
froa  a  13.3  sq.  ca  Th-H  eaitter.   At  an  eaitter 
teaperature  of  2100  K,  a  power  output  of  4-4 
watts/sq.  ca  (at  1.3  volts)  at  a  aeasured  over- 
all efficiency  of  8.5%   was  observed.   At  2200  K, 
a  power  output  of  8.8  watts  sq.  ca  at  11. 9i 
efficieacy  was  observed.   Measureaents  of  the 
cooling  of  the  eaitter  due  to  electron  eaission 
indicate  that  in  the  retarding  raage  of  the 
converter  the  eaission  cooling  is  Just  what 
siaple  theory  would  predict,  the  plasaa  electron 
teaperature  being  equal  to  that  of  the  eaitter. 
However,  for  col lector-to-eai tter  voltages  aore 
positive  than  approxiaately  -1.3  volts,  the 
eaission  cooling  fell  far  below  that  predicted  by 
siaple  electron  eaission  froa  the  eaitter, 
indicating  that  a  large  aaount  of  power  (as  auch 
as  20  watts/sq.  ca  at  positive  collector  volt- 
ages) was  flowing  froa  the  plasaa  back  to  the 
eaitter.   This  anoaaly  in  the  eaission  cooling  is 
interpreted  in  teras  of  resonance  radiation, 
excited  atoas,  and  ions  returning  to  the  eaitter. 
These  originate  in  a  region  of  high  electron 
teaperature  adiacent  to  the  eaitter.   (Author) 


AD-406  249      Div.   25 
(TISTP/F.EM)  OTS  price  $11 
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California  U.,  Los  Angeles. 

A  PERTURBATION  THEORY  OF  THE  HEISENBERG  ANTI- 

FERROMAGNET, 

by  Donald  L.  Bullock.   May  63,  140p.  TR6 

Contract  Nonr23363,  ProJ.  NR018  105 

Uaclattified  report 


Bl 


Division  25  -  PHYSICS 

Ocicriptort:   *AHt iferroaagnetita,  Magaetie 
prepartiai,  Spia,  Operators  (Mat heaat ici) , 
Eqaatioai,  Matrix  algebra,  fartial  dif fereat ial 
eqaatioai,  Magaetita,  Excitbtioa,  Algebra, 
Pcrtarbatiea  theery. 


The  deteraiaat ioa  of  loae  phytlcal  paraaeter 
tke  groaad  itate  for  tke  Heiteaberg  aatiferr 
■agaet  li  eoagidered.   The  problea  of  aore 
geaeral  lattices  aad  of  arbitrary  spla  li  co 
sldercd,  aad  the  loag  range  order  paraaeter 
also  treated.   The  results  are  reported  la  t 
of  series  expaasloas  generated  by  aeaas  of  a 
aodlfied  Raylelgk-Schrodlager  perturbation  t 
ahlch  is  proposed  aad  developed  ia  this  diss 
tioa.   The  aodlficatlon  aaouats  to  a  process 
whereby  the  definition  of  the  sero-order 
Haalltonlan  is  chaaged  through  the  predlctio 
and  iaclusioa  of  certain  Infinite  classes  of 
teras,  whose  first  aeabers  appear  in  the  ori 
perturbation  series.   The  final  sero-order 
Haalltoaiaa  obtained  la  the  Ising  aodel.   Ex 
elt  expressions  for  the  ground  state  paraaet 
are  give*  through  fourth  order  for  the  liner 
chain,  soae  quadratic,  aad  siaple  cubic  latt 
with  arbitrary  spia.   The  calculation  is  car 
through  to  deteraine  the  energy  series  throu 
six  orders  also  for  the  liaear  chain  with  sp 
eae-half.   A  coaparlsoa  with  experiaeatal 
dcterainatloas  of  the  loag  range  order  la  re 
aatlferroaagnets  is  aade.   (Author) 
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A0-i06  296     DlT.  25 
(TISTP/TC6)  OTS  price  |X.60 

Oavld  Saraeff  Research  Ceater,  Prlaeetoa,  N.  J. 

SUSCZPTIBILITT  IN  SCHICONDOCTORS. 

Fiaal  rept.,  1  Apr  61-31  Mar  63. 

by  A.  R.  Moore  aad  J.  0.  Ketaler.   31  Mar  63, 

Up. 

Coatract  Noar3i6700 

Oaclatslfled  report 

Descrlptorst   'Sealeoadacters ,  *Plasaa 
physics,  "Crystals,  Reeeablaatloa  reactleas, 
Magaetlc  fields,  Traasport  prepertivs, 
Iqaatleas,  Plasaa  osclllatloas,  Geraaalna, 
PbetoeoadictlTlty,  Theory,  Magaetlc  properties. 
Magnetic  aeaeits.  Surface  properties. 

The  aagietle  aoaeit  ■  tf  «  plasaa  coaslstlag  af 
hales  aad  electrons  geaerated  by  light  wlthla  a 
cylladrleal  sealeoaductor  crystal  laaersed  la  a 
aagaetle  field  Is  discussed.   Macroscopic  traas- 
part  equatloas  are  used  to  derive  the  dependence 
af  M  on  field  strength,  aoblllty,  aad  surface 
recaabiaat lea  coadltloas.   In  the  liaits  of  lew 
aad  high  surface  recoabluat ion  the  theoretical 
result  deaoastrates  the  transition  between  traas- 
verse  equllibrlua  (M  >  0)  and  pare  aagaetle  coa- 
fiaoaeat.   Experlaeats  uslag  Ge  aad  aa  iahoao- 
geaeous  aagaetle  field  directly  aeaaured  the 
dlaaagaetic  force  exerted  by  the  plasaa  oa  Ita 
scatterlag  aedlua.  km    ladactlaa  aethod  utilising 
a  aaifera  aagaetle  field  of  strength  up  to  70 
kgauss  gave  collateral  resulta.   The  depeadeace 
of  the  aoaeat  en  aagaetle  field  strengfi,  light 
intensity,  teaperature,  aad  surface  recoablaatloa 
velocity  support  the  theory.   (Author) 


AD-406  298     Dlv.   25,  8 
(TISTP/HH)  OTS  price  |1.60 

Microwave  Research  last.,  Pelytechaie  last,  of 

Brooklya,  N.  T. 

TH£  RCACTANCC  OF  A  SYMMITRICAL  PAIR  Or  STRIPS 

IN  RECTANGULAR  MAVEGUIOE. 

by  L.  Lewia.  23  Apr  63.  lOp.  RR  PIBHRI1158  63 

Coatract  Ari9  604  7499,  ProJ .  4600,  Task  46OOO4 

ATCRL  63  125  Uaclassified  report 


Descriptors:   *Vavegaldes,  Naaerlcal  aaalysls, 
Pelarisatiea,  Electric  fields,  lategral  equa- 
tloas. Electrical  properties. 

Aa  lategral  equatloa  is  fouad  for  tke  curreats 
oa  a  pair  of  syaaetrical  iaductive  strips  la  a 
rectaagulnr  waveguide,  aad  is  solved  by  known 
teckniques  to  tke  quasi-static  approxiaatl on. 
Tke  iategrals  Involved  ia  tke  foraula  for  tke 
reactaace  preseated  to  tke  waveguide  are  ex- 
pressed ia  teras  of  elliptic  iategrals,  aad  by 
a  coaparlsoa  of  tke  result  wltk  tke  kaown  re- 
sult for  a  single  Iaductive  strip,  tke  autual 
iaductaace  betweea  a  pair  of  strips  ia  a  wave- 
gaide  is  deduced.   (Author) 

AD-^C6  313     Div.   25 
(TISTP/MFA)  OTS  price  12.60 

Restingkoute  Electric  Corp.,  Baltiaore,  Md. 

DEVELOPMENT  OF  MILLIMETER  AND  SUBMILLIMETER 

HASER  DEVICES. 

Interia  technical  rept.  no.  1,  1  Feb-31  Hay  63, 

by  N.  E.  Hugkes.  31  May  63.  20p. 

Coatract  AF33  657  10472,  Task  415604 

Uaclassified  report 

Descriptors:   *Masers,  'Materials,  'Titanates, 
Tltaaiua  coapounds.  Oxides,  Zinc,  Sulfates, 
Laatkaaua,  Relaxation  tiae,  Atoalc  energy 
levels,  Ceriua,  Measureaent,  X  band.  Frequency, 
Tungstates,  Milllaeter  waves.  Tests,  Iron. 
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AD-4O6  316     Dlv.   25 
(TISTM/ODN)  OTS  price  $4.60 

Oklakoaa  State  U. .  Researck  Fouadatioa, 

Stillwater. 

RELATION  BETWEEN  PHOTOCONDUCTIVITY  AND 

CHEHISORPTION  KINITICS  FOR  STANNIC  OXIDE 

CRYSTALS. 

Rept.  for  1  May  62-15  Jaa  63, 

by  J.  E.  Hurt  aad  E.  E.  Kekake.   15  Jaa  63,  44p. 

TR2 

Coatract  Noar259501 ,  ProJ.  NR015  222 

Uaclassified  report 

Descrlptorst   *Photocoaductivity,  *Adsorptiea, 
*Tla  coapouads.  Crystals,  Low  pressure  re- 
searck, Cryogeaics,  Vacuua  apparatus.  Surfaces, 
Oxygen,  Experiaental  data,  Reactioa  kinetics. 
Oxides. 

Tke  pkotocoaductive  bekaviar  of  a  nuaber  of 
nataral  aad  artificial  crystalllae  speciaeas  of 
staaaic  oxide  was  iavestlgated  ia  various  gaseous 
aabieats  at  pressures  raaglag  froa  10  to  tke  7tk 
power  aa  Hg  to  ataospkeric  aad  at  teaperatures 
ever  tke  laterval  between  90  aad  355  K.   De- 
peadeace of  photoeurreat  rise  and  decay  rates 
oa  pressure  aad  teaperature  was  found  to  be 
coasisteat  witb  tke  predictions  of  a  aodel  re- 
lating surface  trappiag  of  electrons  aad  Elovicb- 
type  ckeaisorptioa.   (Author) 


AD-4O6  317     Div.   25 
(TISTH/AAR)  OTS  price  $2.60 


Radiation  Engineering  Lab.,  Maynard,  Mass. 


PHYSICS  -  Division  25 


MONTHLY  ACCESSION  LIST.   COORDINATE 
II  FOR  ACCESSION  LISTS  FROM  JULY  1, 
APRIL  30.  1963. 
15  May  63.  83p. 

Unclassified 

Descriptors:   •Radiation  kasards, 
effects.  Materials.  Docuaentat ion. 
Energy,  Electroaagnetic  waves,  Sp 
aeatal  conditions.  Indexes. 
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40-406  343     Dlv.   25.  15 
(TISTP/FEM)  OTS  price  $2.30 

Lockheed  Aircraft  Corp.,  Suanyvale. 
DIFFRACTION  PATTERN  ANALYSIS  OF  A 
APERTURE  IN  THE  PRESENCE  OF  ABERRAT 
THE  DIFFRACTION  PATTERN  IN  THE  PRES 
THIRD-ORDER  ABERRATIONS.  1.  THE  E 
ASTIGMATISM, 

by  H.  P.  Greiael.  May  63,  19p.  6  90 

Uaclassified 


Descriptors:   *Di f fract ioa.  "Optic 
Rotatioa,  Matheaatlcal  aaalysls, 
Bessel  functions.  Series,  Integral 
tical  distribution.  Optical  iaagei 


Oa  the  basis  af  the  general 
fraction  integral  for  a  rec 
the  presence  of  geoaetrlcal 
the  effect  of  prlaary  astig 
fraction  pattern  intensity 
cussed.  The  diffraction  pa 
octangular  aperture  is  desc 
coavealently  chosen  Cartesi 
Two  orthogoaal  aperture  orl 
sidered  and  It  Is  shown  tha 
tribuiioa  depeads  oa  the  or 
aperture's  syaaetry  axes  wl 
aeridional  plaae  deflaed  by 
the  geoaetrlcal  iaage  point 
tributlons  la  special  cases 
Indicated  for  each  of  the  t 
tioas.  A  geaeral  expressio 
di f fract ioa-pattera  lateasi 
rotatlag  Carteslaa  refereac 
aad  its  aeaa  value  is  obtal 
Slit  revolatlea  by  lategrat 
laterest  are  ladlcated.  Th 
tlon-pattera  lateasity  dlst 
ting  aperture  Is  deteralaed 
space-fixed  coardiaate  syst 
intensity  at  aay  arbitrary 
observatloa  plaae.  as  exper 
graphic  plate,  aay  be  obtai 
(Author) 
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AD-406   356  Dlv.      25 

(TISTP/RLG)    OTS   price   $8.60 

Mestinghouse   Electric  Corp.,    Pittsburgh.    Pa. 

THERMOELECTRICITY. 

Quarterly   progress    rept.    ao.    3. 

Oct    62.    1v. 

Contract  NObs86595 

Unclassified  report 

Descriptors:   •Theraoelectriclty',  "Therao- 
couples.  "Pressure  suits,  *Theraal  conductiv- 
ity, "Materials.  Cobalt  alloys,  Aatiaony 
alloys.  Induction  heating,  Geraani ua  a  1  leys  , 
Bisauth  alloys,  Tel luriua  a  1  leys.  Sintering, 
Microstructure,  Protective  clothing.  Heaters, 
Cooliag  and  ventilating  equipaent.  Copper  coa- 
pounds. Sulfur  coapounds,  Telluriua  coapounds, 
Tests,  Alloys,  Generators,  Cheaical  coapounds, 
Reliability. 

The  cobalt-antiaony  systea  is  exaained  in  an 
effort  to  develop  a  aatching  p  and  n  aaterial 
with  theraoelectric  properties.   Measureaents 
are  being  extended  to  higher  teaperature  for  the 
n  aaterial,  and  aechanical  property  aeasureaeats 
are  being  aade.   Material  having  p  type  therao- 
electric properties  over  a  broad  teaperature 
range  has  been  aade,  but  the  properties  are  not 
optiaua.   Most  of  the  contaainent s .  present  as 
residuals  in  the  raw  aaterials,  and  those  with 
which  the  alloy  aay  coae  into  contact  during 
processing,  such  as  02  and  H2,  have  been  deter- 
ained  to  be  n  type  dopes.   The  p  doping  character- 
istics of  Fe  and  Sn  have  been  established.  Theraal 
cycling  tests  have  been  run  to  provide  further 
data  on  the  effects  of  cheaistry  and  processing 
on  the  theraal  cracking  of  GeBiTe.   Evaluation 
was  aade  in  teras  of  change  in  resistance  and 
aicrostructure.   (Author) 

AD-406  371     Dlv.   25.  15 
(TISTP/FEM)  OTS  price  $2.60 

Ecole  Noraale  Superieure  (France). 
RELATIVISTIC  DEUTERON  WAVE  FUNCTION  -  II. 
by  M.  Gourdin  and  J.  Tran  Thanh  Van.  1962. 
20p.  TN19 
Contract  AF61  052  173 

Unclassified  report 

Descriptors:   "Particles,  "Nacleons,  "Deuterons. 
"Deuteron  cross  sections,  Theory,  Matrix  alge- 
bra, Moaentua,  Nuclear  aoaents,  Spin,  Equa- 
tions, Integral  equations,  Nuaerical  analysis. 

Research  on  the  deuteron  relativistic  wave  func- 
tion is  reported.   Bethe  and  Salpeter's  rela- 
tivistic wave  equation  is  applied  to  the  bound 
systea  of  two  particles  with  spin  1/2.   After 
soae  very  sligh;i  approxiaations,  the  solution 
of  the  infinite  systea  of  coupled  integral  equa- 
tions allows  the  explicit  structure  of  the  wave 
aatrices  corresponding  to  the  S  and  D  states  to 
be  found.   The  percentage  of  0  state  obtained 
is  in  good  agreeaent  with  the  experiaental 
result.   (Author) 

AD^06  444     Dlv.   25,  8 
(TISTP/JM)  OTS  price  $2.60 

Raytheoa  Co.,  Halthaa,  Mass. 

HIGH  FREQUENCY  TUNNEL  DEVICE  STUDY, 

by  N.  Feist.   Apr  63,  2lp.  TN4 

Coatract  AF30  602  2673,  ProJ.  4506,  Task  450602 

RADC  TDR63  190         Unclassified  report 

Deserlptorst   "Microwave  aaplifiers.  Cathodes, 
Eaisslvlty,  Thin  fllas  (Storage  devices). 
Noise. 

The  work  reported  is  alaed  at  Investigatiag  tke 
feasibility  of  achieviag  low-noise  aicrowave 
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Division  25  -  PHYSICS 

•■pllfieatiVB  -  apccificallyi  20  db  gala.  6  db   ^ 
«•!••  fiflara  at  10  kae.  aad  1  kac  baadwidtk  - 
by  BSlag  taaaellag.   It  wai  coaeluded  tkat  tk« 
■•at  proaiaiag  appreack  to  ackievlag  tketa 
•bjactlvaa  ia  tkroagk  tke  aae  of  a  tkia  fila 
eatkodo  oparatiag  la  coajaactloa  witk  a  aiero- 
waTo  atractara.   At  preaeat,  it  is  poislble  to 
balld  taaaal  eatbodet  «kiek  exkibit  safficieat 
earroat  daaaity  to  porait  tboir  aae  ia  a  10  kac 
tratrollag-«a»«  tabe.   HowoTor,  tke  life  of  tke 
eatkodos  aader  botk  dc  aad  palaed  operatioa  is 
by  ao  aeaas  satisfactory.   For  tkia  roaaoa, 
efforts  «oro  directed  towarda  obtaiaiag  better 
stability  aad  life  by  iapreviag  tke  aaiforaity 
aad  dielectric  streagtk  of  tke  tkin  iasulatiag 
layer.   To  deaoastrate  tke  asefulaess  of  tuaael 
catkodes  ia  a  travel iBg-«a»e  tabe.  soae  proto- 
type catkodes  were  bailt  aad  iacorporated  in  a 
saitable  gaa  stractare.   Tke  focused  electroa 
beaa  aas  laaged  oa  a  pkaspkor  screea.   Tke 
eaiasioa  appeared  to  be  uaifora  la  tkis 
ttractare  as  veil  as  ia  a  projectioa  tabe  iaage. 
Mark  aas  coatiaaed  towards  coatrolliag  tke  ia- 
salatof  tkickaess  by  ell ipsoaetry.   A  taaael 
catkede  aad  a  10  kac  traTollag-aave  tube  were 
desigaed.   Bxposnre  to  air  appears  to  be 
deleterioas  to  tke  perforaaace  of  taaael 
catkodes.   Altkougk  ao  efforts  were  aade  to 
actaally  coastract  a  10  kac  taaael  catbode  TMT, 
oa  tke  basis  of  oar  work  to  date  it  appears  tkat 
sack  a  T«T  is  feasible.   A  difficalt  life  problea 
•till  exists.   (Aatbor) 


AO-^06  470     OiT.   25 
(TISTP/tLG)  GTS  price  $1.60 

Mitre  Corp.,  Bedford,  Mais. 

SOME  CHARACTERISTICS  OF  EVAPORATED  ELECTRO- 

LDMINESCENT  PHOSPHOR  FILMS. 

by  J.  V.  Hirick.   May  63,  13p.  W5582 

Coatract  AF33  600  39852.  ProJ.  708 

ESD  TDR63  169 

Uaclassified  report 

Descriptors:   *eiectroluaiaesceBce. 
*Pkospkoresceat  aaterlals.  Electroaagnetic 
properties.  Capacitance.  Vapor  plating, 
Vacuaa  apparatus.  Brigktaess,  Spectra  (Visible 
aad  ultraviolet).  Electric  potential,  Filas. 
Resistaace  (Electrical).  Heasureaent,  Evapo- 
ratioa,  Maauf actur iag  aetbods. 

Vacaaa  deposited  electroluaiaescent  pkospkor 
ligkt  sources  kare  ckaracteristics  radically 
differeat  froa  conreational  electroluainescent 
paaels.   Tkis  paper  describes  tke  fabricatioa 
aad  soae  ckaracteristics  of  filas  coaposed  of 
yellow  (ZaS:Ha;Cl)  aad  greea  (ZnS:Cu.Pb;C1 ) 
pkospkors.   Aaoag  tke  properties  studied  are 
brigktaess  levels,  spectral  distribution  and 
resistaace  aad  capacitaace  aeasureaents. 
(Aatkor) 


AD-406  471      Div.   25 
(TISTP/MH)  OTS  price  $1.60 

Aeroautroaic.  Newport  Beack,  Calif. 

RESEARCH  ON  NON-EQUILIBRIUM  PLASMA  PHYSICS. 

Final  techaical  rept., 

by  S.  R.  Byroa  aad  H.  V.  Lawreace.  15  Jaa  63t 

Up.  Pub.  U  1985 

Contract  AF49  638  670 

AFOSR  4644  Uaclassified  report 

Descriptors:   'Plasaa  pkysics.  Gas  ioaixation, 
Recoabiaatioa  reactions.  Gases,  Heliua,  Argon. 
Mercury,  Cesiua,  Magaetohydrodynaaics,  Nos- 
sles.  Electric  propulsiea.  Magnetic  fields. 
Fluid  flow,  Skock  waves. 

Aa  experiaeatal  study  of  skeck  waves  produced  ia 
a  T-tube  aad  a  tbeoretieal  study  of  electroa-ioa 


reactioB  rates  are  saaaarized.   Precursor  ioai- 
satioa  ia  tke  T-tube  was  observed,  but  ao  coa- 
clusive  evideace  coacerning  tke  soarce  of  tke 
ioaiaatioa  was  obtaiaed.   The  study  of  elec- 
troa-ioa reactioa  rates  resulted  ia  a  detailed 
tkeery  for  tke  rate  of  three  body  electroa-ioa 
recoabiaatioa  aad  radiative  decay  ia  aonatoaic 
gases.   Coaparisoa  of  tkis  tkeory  witk  publisked 
aeasureaeats  ia  kellua,  argoa,  aercary,  aad 
cesiua  shows  very  good  agreeaeat.   (Author) 


AD-4O6  472     Div.   25 
(TISTP/AM)  OTS  price  |2.60 

NestiagkoBse  Electric  Corp.,  Pittsburgk,  Pa. 

THE  MIGRATION  OF  A  LIQUID  ZONE  THROUGH  A  SOLID, 

PART  I, 

by  M.  A.  Tiller.  18  Dec  62.  I4p. 

AFOSR  464s,  pt.  1       Unclassified  report 

Descriptors:   *ZoBe  aeltiag,  *£lectric  fields, 
Tkeory.  Diffusioa.  Theraal  diffusioB.  Aniso- 
tropy.  Solids. 

Tke  aigration  of  slab,  cylindrical  and  spherical 
zones  tkrougk  a  block  of  solid  uader  the  influenc 
of  a  teaperature  gradieat  has  beea  aaalyzed  theo- 
retically.  The  aigration  rate  is  found  to  be  di- 
rectly proportional  to  the  teaperature  gradieat 
in  tke  systea  aad  to  depend  upon  orientation  - 
dependent  atoaic  kinetics  of  the  aelting  and 
freezing  processes.   The  aagnitade  of  the  atoaic 
kiaetic  effect  depeads  upon  tke  size  of  the 
aolten  zone.   Stable  zone  aigratioB  occurs  only 
in  certaia  crystallographic  or ieatatioas.   The 
theory  is  discussed  ia  teras  of  the  Halted 
experiaeatal  results  available.   (Author) 


AD-4O6  473     Oiv.   25 
(TISTP/WA)  OTS  price  $1.60 

Nestinghouse  Electric  Corp.,  Pittsburgh,  Pa. 

A  SEARCH  FOR  HUST  SENSITIZED  LUMINESCENCE  OF    RARE 

EARTH  IONS  IN  Sr2ZrP209, 

by  N.  T.  Helaaed  and  0.  E.  Harrison.  28  Dec  62, 

lip.  SP62  944  116P8 

Contract  AF49  638  1177 

AFOSR  4647  Unclassified  report 

Descriptors:   'Rare  earths.  'Phosphorescent 
aaterlals.  •Sensitivity.  Ions.  Phosphorus. 
Strontiua,  Zirconiua,  Europiua.  Luainescence , 
Matheaatical  analysis.  Excitation. 

The  coapound  Sr2ZrP2U9  belongs  to  a  faaily  of 
host  luainescent  aaterlals  whose  properties  ap- 
peared to  be  favorable  for  the  production  of 
host-sensitized  luminescence.   However,  aeasure- 
aents which  were  perforued  on  this  coapound  acti- 
vated by  rare  earths  indicated  that  little  or  no 
sensitization  was  taking  place.   An  estiaate  of 
the  expected  sensitized  luainescence  yields  in- 
dicates tliat  the  failure  to  obtain  sensitization 
can  be  accounted  for  by  the  low  oscillator 
strengths  of  the  rare  earth  ions.   It  suggests 
that  rare  earth  ions  are  in  general  not  well 
suited  as  activators  in  host  sensitized  systeas 
except  at  coaparat i vely  high  concentrations. 
(Author) 


AD-406  474     Div.   25 
(TISTP/AM)  OTS  price  |2.60 

WestinghoHse  Electric  Corp..  Pittsburgk.  Pa. 
THE  MIGRATION  OF  A  LIQUID  ZONE  THROUGH  A  SOLID. 
PART  II. 

by  W.  A.  Tiller.  18  Dec  62.  Up.  SP62  944  116  P7 
AFOSR  4646.  pt.  2      Unclassified  report 


Descriptors:   'Zoae  aeltiag.  *Elec 
Tkeory.  Aaisotropy.  Diffusioa,  Tkei 
fusioa.  Solids. 
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AD-406  475      Div.   25 
(TISTH/EJH)  OTS  price  $1.10 


Mestiagkouse  Electric  Corp.,  Pittsburfah,  Pa. 

MEASUREMENT  OF  STACKING  FAULT  PROBABftlTIES  IN 

BULK  SPECIMENS, 

by  H.  H.  Otte.  D.  0.  Melck  and  G.  F.  ^olliag. 

29  Nov  62,  5p. 

Coatract  AF49  638  1029 

AFOSR  4658  Uaclassified  ^port 


Descriptors:   •Deforaatioa,  *Lead, 
crystals.  Stresses,  Elasticity, 
•■•lysis,  Reflectioa,  X-rays,  Crys 


ric  fields, 
■al  dif- 


!«SiBgle 
Ikeaatical 
lal  lattices, 


Mallkeai 


ias  in  de- 
to  the  shifts 


Tke  presence  of  residual  elastic  str 
foraed  bulk  speciaeas  caa  coatribute 
of  X-ray  reflectioas.   Tkis  is  iaporjt;aBt  ia  elas- 
tically  aaisotropic  f ace-ceatered  cubtic  aetals 
aad  caa  coBtribute  to  calculations  o|f  stackiag- 
fault  probabilities.   Aa  exaaple  of jSuch  aa  ef- 
fect ia  aeasureaeats  oa  sone-ref iaedj  lead  at 
4.2  K  is  exaaiaed.   (Author) 


AD-406  478     Div.   2$ 
(TISTP/FR)  OTS  price  $4.60 

Variaa  Associates,  Palo  Alto,  Calif 
HIGH  POMER  R-F  MINDON  STUDY  PROGRAM 
Quarterly  teckaical  aote  ao.  3,  1  J 
by  Floyd  Jobasoa.  31  Mar  63,  41p. 
Coatract  AF30  602  2844.  ProJ.  5573. 
RADC  TOR63  194 

Uaclassified 


\ll 


1-31  Mar  63 
N304  3Q 
"ask  557303 


Report 
Quartz, 


Descriptors:   *Haveguide  wiudows. 
Sapphires.  Berylliua  coapouads.  Atiiaiaua 
coapouBds.  Oxides.  Tests.  Fai lure  1 (Mechanics) . 

A  study  was  aade  of  the  possibilitiU  of  wave- 
guide window  synthesis  by  coaputer  jolution  of  a 
aultiple  coaplex  aatrice  equatioa.   f  100-^ 
bubble-free  fused  quartz  wiadow  was  I  fabricated 
and  tested  in  the  ring  resonator,   tpis  window 
becaae  visibly  red  hot  at  190  kw  CNlj  wkick  is 
about  twice  tke  power  level  at  wkic^'  fai lure 
occurred  iu  several  previously  tested  windows 
Bade  of  a  poorer  grade  of  quartz.   ikiother 
differeace  ia  tkis  test  was  tkat  th^  quartz 
itself  did  not  defora.   One  single-jll  sc ,  0- 
degree-cut  synthetic  sapphire  Mindo|ir  asseably 
was  coapleted.   Tke  broadbaading  of  half- 
waveleagth  block  wiadows  was  exaain^  aad  a 
coaplete  exaaple  of  tke  process  for  «  berylliua 
oxide  wiadow  is  deaoastrated.   Teck|iiques  for 
■ode  skiftiag  and  iapedance  aatchiafti  are  dis- 
cussed.  Oae  saaple  of  a  BeO  block  Window  was 
tested,  without  failure,  to  222  kw  Ot   ia  tke 
riag  resonator.   Several  kalf-wavel s^gtk  block 
wiadows  fabricated,  using  AL3OO,  AL»9  aad 
AL995  ceraaies.  were  tested  to  fail|4re  in  tke 
ring  resonator.   Tke  failure  in  all  leases  is  a 
vertical  crack  across  tke  ceater  of  tke  face  of 
tke  block  and  perpndicular  to  tke  broadwall 
Tke  power  level  at  wkick  tkese  failures  occurred 
was  approxiaately  100  kw.   (Author) 


PHYSICS  -  Division  25 

ADnt06  617     Div.   25 
(TISTP/TCG)  OTS  price  $2.60 

Yale  U.  Ubservatery,  New  Haven,  Conn. 

DEPARTURES  FROM  LTE  IN  EMISSION  AND  ABSORPTION 

BY  CONTINUOUS  ENERGY  STATES.   I.   RADIATIVE 

EQUILIBRIUM. 

lateria  teckaical  rept., 

by  Ludwig  Oster.  Mar  63.  18p. 

coatract  AF33  657  7271,  ProJ.  7073,  Task  707301 

ARi.  63  63  Uaelaasified  report 

Report  oa  Researek  on  Plasaa  Dyaaaica. 

Descriptors:   •Nuclear  eaergy  levels.  •Tkerao- 
dynaaics,  •Nuclear  particles.  Absorption, 
Eaissivity.  Plasaa  oscillations.  Gas  ioaisa- 
tioa,  Radiockeaiatry,  Solar  radiation,  Masers, 
Tkeory,  Theraionic  eaission.  Integral  equa- 
tions, Equatioas  of  state,  Ckeaical 
eqail ibriua. 

A  geaeral  foraulatioa  of  tke  tkeory  of  deoartures 
froa  local  tkeraodyaaaic  equilibriua  (LTB)  ia 
free-free  eaissions  and  absorptioa  is  developed. 
Tke  problea  is  treated  subject  to  tke  restric- 
tioBS  to  steady  state  aad  radiative  iateractioas. 
Particle  distribution  function  and  radiation 
field  are  studied  separately,  special  atteatioa 
is  givea  to  tke  transfer  problea.   Tke  possibil- 
ity of  negative  absorptioa  (aaser  action)  is 
discussed.  (Autkor) 


AD-406  633     Div.   25 
(TISTP/MH)  OTS  price  $4.60 

Sandia  Lab.,  Albuquerque,  N.  Mex. 

SUMMARY  OF  SHERHOOD  ACTIVITIES.   SUPPLEMENTARY 

REPORT. 

15  Feb  63,  37p. 

Uaclassified  report 

Descriptors:   •Theraonuclear  reactions, 
•Plasaa. physics .  Magaetic  pinch.  Acceleratioi 


AD-406  716     Div.   25 
(TISTM/EJH)  OTS  price  $5.60 

Minnesota  U.  ,  Minneapolis. 

DAMPING  OF  MATERIALS  UNDER  BIAXIAL  STRESS. 

by  P.  J.  Torvik,  S.    H.  Chi.  and  B.  J.  Lazan. 

May  63,  45p. 

Contract  AF33  657  7453.  ProJ.  7351,  Task  735106 

ASD  TDR62  1030         Unclassified  report 

Descriptors:   •Daaping,  •Def oraation.  •Plas- 
ticity, Hysteresis,  Stresses,  Matheaatical 
analysis.  Steel.  Copper,  Manganese  alloys. 
Copper  alloys.  Cobalt  alloys,  Test  equipaent, 
Instruaentation,  Structures,  Materials,  Mathe- 
aatical predictioB. 

A  new  theory  of  coabined  stress  daapiag  is  de- 
veloped and  evaluated  oa  the  basis  of  experiaental 
results  for  several  aaterlals.   It  is  concluded 
that  the  aew  theory  should  be  Halted  in  applica- 
tion to  aaterlals  whose  doainant  daaping  aechan- 
isa  is  known  to  be  plastic  deforaatioa.   It  ap- 
pears that  a  separate  tkeory  of  coabiaed  stress 
daaping  aay  be  required  for  eack  aeckanisa  of 
daapiag.   (Autkor) 


AD-406  718     Div.   25 
(TISTM/EJH)  OTS  price  $2.60 

Florida  U.  Engineering  and  Industrial  Experiaeat 
Station,  Gaiaesville. 

A  STUDY  OF  UNDERWATER  PROPAGATION  FROM  A  HIGH- 
POWER  ELECTRICAL  DISCHARGE. 


Division  26  -  PRODUCTION  AND  MANAGEMENT 


m 


Fiaal  teekalcal  rtpt. , 

by  M.  J.  Lariaa,  ■.  H.  Nemaaa,  aad  0.  R.  Gaao. 

Jaa«  63,  21p. 

Coatract  Noar58010.  Proj .  NR371  3^0 

Oaclatitf ltd  report 

» 

.^•fcriptors]   "Elactrlc  discharges,  'Acoattlet, 
*Uad«rMater  soaad  sigaals.  Sea  water,  Uader- 
Matar  soaad,  Soaad  traasai ss ioa,  Uaderwater 
loaad  aqalpaoat.  Air,  Propagatioa. 
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A0-i06  722     Di».   25,  I 
(TISTI/EJH)  OTS  price  •3.60 

Laboratory  far  iBsalatioa  Research,  Mass.  I«st. 
of  Tech.,  Caabridge. 

FERROELECTRICITY  AND  THE  CHEMICAL  BONO  IN 
PEROVSKITE-TYPE  OXIDES, 
by  Carl  H.  Nelsoa.  Hay  63,  31p.  TR179 
Ceatracts  AF19  60^  6155  ead  AF33  60^  8353 

Uaclasfified  report 

Descriptors!   *Ferroeleetrieity,  "Ferroelectric 
■aterials,  *Cheaical  boads,  *Aatiferroelect ric- 
ity,  Atoaic  orbitals.  Electros  traasitioas, 
Stereocheai St ry,  Bariaa  coapoaads,  Titaaates, 
Taagttates,  loas.  Crystal  stractare,  Naclear 
aagaetic  resoaaace.  Oxides. 
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AD-A06  762     Div.   25 
(TISTP/TL)  OTS  price  $2.60 

J.  G.  Eagiaeeriag  ResearcV  Associates,  Balti- 

aore,  Md. 

ELASTIC  AND  PLASTIC  BEHAVIOR  OP  CYLINDRICAL 


SHELLS  UNOEH  DYNAMIC  LOADS  BASED  ON  ENERGY 

CRITERIA. 

by  Joshua  E.  Greeaspoa.  Feb  63.  I8p.  TR3 

Coatract  DA36  034ORD3081RD 

Uaclassified  report 

Descriptors:   'Cylindrical  bodies,  "Heaispheri- 
cal  shells,  Loading  (Nechanics),  Integrals, 
DeforaatioB,  Theory.  Load  di st ributioa.  Shear 
stresses.  Stresses,  Materials,  Failare  ( Me- 
chaaics),  Deflectioa.  Elasticity,  Plasticity. 


26.    PRODUCTION  AND 

MANAGEMENT 


AD-406  125      Div.   26,  17 
(TISTM/AMS)  OTS  price  $^.60 

Hestiaghouse  Electric  Corp.,  Blairsville,  Pa. 

HJGH  ENERGY  RATE  EXTRUSION  PROGRAM. 

Interia  techaical  progress  rept.  no.  10, 

1  Feb-31  May  63, 

by  J.  M.  Rippel.   31  May  63,  ^Op. 

Contract  AF33  600  ^19^8,  /SD  ProJ  .  7  882 

ASD  TR^  882  X,  vol.  10   Oaclattified  report 

Descriptors:   'Extrusion,  'Manufacturing 
aetkods,  'Steel,  Velocity,  Titaniua  alloys, 
Aluainua  alloys.  Vanadiua  alloys.  Surface 
properties.  Diet,  Ceraaic  coatiagi,  Grapkite, 
Lubricantt,  Stainleit  tteel,  Experiaental  data. 
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AD-406  719     Div.   26,  8,  U,  17 
(TISTM/AMS)  OTS  price  |6.60 

Sperry  Gyroscope  Co. ,  Great  Neck,  N.  Y. 
MANUAL  OF  METAL-TO-CERAMIC  SEALING  TECHNIQUES, 
by  C.  M.  JehBSOB  aad  E.  M.  Cheathaa.  Hay  63,  55p. 
NA27  0001 

Coatract  AF30  602  2371,  PreJ.  5573.  Task  557303 

Uaclattifiod  report 
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aaaaal  it  patteraed  after  tke  aeraal  a^rk  flow, 
froa  raw  aaterials  to  fiaisked  product^  selec- 
tion of  raw  aaterials;  teal  detign;  p^ttt  prep- 
aratioB  aad  aetalllxiag;  fixturet  aad  ^sseably; 


PROPULSION  SYSTElyfS  -  Division  27 


braziag:    coatrol    tettiag;    aad   failure 
(Aatkor) 


27.    PROPULSION  SYSTEMS 


AD-^05  960     Div.   27,  32.  12,  10. 
(TISTM/PCR)  OTS  price  $2.60 


; 


Defeate  Docuaeatation 
Alexaadria,  Va. 
PROPULSION  HARDMARE. 
Jaae  63.  23p. 


Ceater,  Caaeroa 
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Detcrl 

•Propa 

Rocket 

oaacle 

sarf ac 

Aircra 

(Artif 

craft, 

propel 

aeatar 

Eiectr 

rayt, 

systea 


ptors 

Isioa 

prop 

ar  re 

e).  K 

ft  BB 

icial 

Ioa 
laatt 
eaeat 

ic  po 
Souad 
I,  Gu 


i  'Bibl 
.  Rocket 
altioB, 
actioBi, 
ocket  ao 
clear  pr 
),  Pkoto 
eBglaea, 
,  Propel 
tytteat 
wer  prod 
iag  rock 
ided  ait 


iograpkiei 
propellaa 
Naclear  pr 
Guided  al 
tort,  Detl 
opaltioa, 
at.  Space 
Attroaaut 
laat  graia 
.  Naclear 
actioB,  Lb 
ett,  Aatia 
tilet  (Sar 


^aalytii. 


itatioB, 


*Abii>acts, 
ts,    Tkdraodynaaics, 
opulsiih,    Tkera- 
ssiles I (Surf ace   to 
ga.    Jot    eagines. 
SatellUes 
fligkti    Space- 
ics,    Siilid   rocket 
s,    Radi  ^tioa 
eBgiBe(!^lag, 
Bar   pr^^es,    Cotaic 
efease 


Issile 

face  t4l air). 


AD-i05    970 
(TISTE/OHD) 


Div.      27.    25 
OTS   price  $2.60 


Illiaolt   C.    Crbaaa. 


AN 
OF 

Tl 


EXPERIMENTAL    STUDY   OF  THERMAL    ELECtllFICATION 

A    GAS-SOLID    SYSTEM, 

S.    L.    See   aad  R.   C.   Dialck.   Apr   63J   I6p. 

lULlIP 

Uaelataified  r^^ort 


la  cooperatloB  wltk  Vlrgiaia  D.,  Char! 
Va..  Coatract  Noar36230O,  ProJ.  NR098 
pert  oa  ProJ.  SQUID. 


#tte8TiIle, 
038.   Re- 


(oBiiatiea, 


Deacrlptorst     "Plaaaa   phyaiea,    *6at 
•Gat    ieaixatloB,    Hatheaatical    aaaly^lt,    Beatel 
fBaetleaa,   Teaperatare,    Glew  dlteha^fet.   Elec- 
tric  area,    Pewderi,    High-teaperatara  retearch, 
Noxslea.    Eleetroaa,    llectreatatie   g^leratera. 
Charged    particle!. 

A  preliaiaary   experiaeatal    itady  waa   <i$rrled   oat 
aa   the   theraa!    el ectri float ioa   of  a   gii-aelld 
tyitea  aad   reaaval   ef  eleetroaa    froa  m    ioaised 
gat   by  charged   solid   particles.     Thes4 , effects 

aere   coafiraed.      (Aathor) 

A0-A06   207  Div.      27 

(TISTA/PCR)    OTS  price  $i.60 

■right   AeroBaatlcal    Div.,    Cartitt-Hri^|it   Corp., 

Rood-Ridge,    N.    J. 

ADVANCED    HEAT   TRANSFER    ELEMENTS   FOR    L}|)UID   HITAL 

REGENERATOR   SYSTEMS. 

Piaal    rept., 

by  L.    R.    Cox.    R.    6111,    and   F.    N.    Sace||    30  Apr  63. 

1v.  SR  CTROO  272 

Coatract  N0a62  0601 

Uaclattifiod  r^bort 

Oetcriptort:   •Tarbopropeller  Jet  eii^laet, 
Fael  ceataaptioa,  Detiga.  Height,  F  bt,  Pipet, 
HaaafactariBg  aethodt,  Featibillty  ifcadiet, 
Haterialt,  Aluaiaaa  alleyt,  Broaxe,  Copper, 
Staialett  tteel,  Ceatiagt,  Regeaera  ;ilve  eeel- 
iag  (Rockett),  Llqaid  aetalt.  Heat  f^ekaagert, 
Heat  traatfer. 
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AD-406  455     Div.   27,  9 
(TISTA/GEC)  OTS  price  $3.60 

Naval  Ordnaace  Lab..  Hhlte  Oak,  Hd. 

HEAT  TRANSFER  TO  THE  THROAT  REGION  OF  A  SOLID 

PROPELLANT  ROCKET  NOZZLE, 

by  Rolaad  E.  Lee.  26  Feb  63.  W. 

Task  456 

NOL  RN  TR62-72;  ARRIVS    Unclatiified  report 

Deicriptort:   'Rocket  aetor  aozzlet,  'Nozzle 
iatertt,  Rocket  aotort  (Solid  propellaat),  Tett 
aetkodt.  Heasareaent,  lastraaentatioa,  Prograa- 
aiag  (Coaputers).  Naaerical  aaalysis,  Coaical 
aozzlos,  Turbuleace,  Tarbaleat  bouadary  layer. 
Tkeraal  coadactivity.  Heat  traasfer.- 

A  coabiaed  experiaeatal  aad  aaalytical  aetkod  for 
obtaining  the  sarface  heat-traasf er  rate  la  a 
rocket  aozzle  was  developed  at  tke  Naval  Ordaaace 
Laboratory.   Tkis  aetkod  is  particalarly  appli- 
cablie  to  bigk  eaergy  rocket  aozzle  flow  where 
iastraaeatation  directly  oa  the  flow  tarface  it 
iapractical.   The  aethod  eaployt  data  of  the 
teaperatare-vertat-tiae  hlttory  of  two  poiatt 
wlthia  the  aozzle  wall  with  oae  of  thea  aear  the 
tarface  of  the  nozzle.   The  teaperatare  dlttri- 
batloa  betweea  the  two  poiatt  aad  the  teaperatare 
of  the  aearby  aozzle  sarface  are  coapated  oa  the 
IBH  7090  atiag  the  iaplicit  aaaerical  tolatioa  to 
the  oae-diaensional  traasieat  heat  coadactioa 
equatioa.   The  heat-traasf er  rate  at  the  aozzle 
%arface  is  thea  calcalated  froa  the  coapated 
teaperature  gradleat  at  the  surface.   Appllcatioa 
of  this  aethod  to  deteraiae  the  heat-traasf er  rate 
at  ^e  throat  of  a  aolybdeaaa  iasert  ia  a  coaical 
solid  propellaat  rocket  aozzle  is  preseated.   Tke 
aozzle  was  operated  at  aoaiaal  ekaaber  coaditioat 
of  1150  ptia  aad  2500  K.   Tke  experiaeatal  data 
are  coapared  witk  tkeoretical  predietioat  aad 
otker  available  experiaeatal  retalti.   Good 
agreeaeat  it  obtaiaed  with  tarbaleat  beat-traaif er 
rates  coapated  froa  tke  auaerical  iategratioa  of 
tke  bouadary-layer  aoaeataa  equatioa.   (Aatkor) 


AD-406  460     Oiv.   27,  12.  30 
(TISTA/LSK)  OTS  price  |5.60 

AeroJet-Geaeral  Corp..  Sacraaeato.  Calif. 

DFVELOPHENT  OF  PERISCOPE  FOR  THRUST  CHAHBER 

COHBUSTION  ANALYSIS. 

Fiaal  rept..  15  Apr  62-U  Apr  63. 

by  J.  D.  O'Doaaell.   28  Hay  63.  1t. 

652SA4  2  2F1,  V6 

Coatract  AF04  647  652 

DBclaatlTied  report 

Descriptors:   *Coabastioa  ckaabers,  'Coabastioa. 
'Rocket  aotors  (Llqaid  propellaat),  'Secoad- 
stage  aotors.  Test  aetkods,  Tett  facilities, 
Pkotograpkic  aaalysis.  Gaided  aissiles  (Sarface 
to  tarface).  Stability,  Peritcopet.  Tett 
eqaipaeat.  Screaaiag  eoBbattloa. 

Tht  object  of  the  high-freqaeacy  coabuttloa 
iBttability  ttady  wat  to  develop  a  perlteope  to 
perait  vitaal  ttady  of  high-freqaeacy  iattabillty 
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Division  28  -  PSYCHOLOGY  AND  HUMAN  ENGINEERING 


■■4  other  phtaeacaa  of  tht  coabaitioa  process  ia 
fall-scale  tkrast  ebaabers.   Eaphasls  Mas  placed 
oa  developlag  a  reliable  device  to  protect  the 
optical  systea  froa  the  heat,  erosioa,  aad  pres- 
sare  ei  coabastiea.  aad  desigaiag  a  versatile 
optical  systea  vith  a  high  resolatiea  aad  wide 
field  of  view.   The  optical  systea,  called  a 
periscope.  Mill  be  capable  of  beiag  ased  for 
high-speed  color  photography  of  the  coabastiea 
process.   (Aathor) 


AO-406  683     Oiv.   27 
(TISTA/LSK)  OTS  price  #3.60 

Applied  Phyiica  Lab.,  Johas  Hopkiaa  0.,  Silver 

Spriag.  Md. 

THEORETICAL  PERFORMANCE  OF  SELECTED  FLUID 

INJECTANTS  FOR  THRUST  VECTOR  CONTROL. 

by  R.  I.  lalker  aad  M.  Shaador.   Nov  62.  29p. 

CII1027 

Cea tract  N0m62  060i 

Uaclaisified  report 

Oescripterit   *Thrust  vector  coatrol  systcas. 
Theory,  Experiaeatal  data,  Cheaical  reactioa, 
Theraedyaaaics,  Eqaatioas,  iatheaatical  aodels, 
Secoadary  iajectioa. 

A   liaearised  aedel  ef  flaid  iajectioa  thrast 
vector  control  is  developed  aad  shoHa  to  be  ia 
good  agreeaeat  with  experiaeatal  data.   It  it 
ased  to  predict  perforaaace  of  varioas  fluid 
iajectaats  (gas  aad  liqaid)  iaert  aad  re- 
active) ia  eeajaactioa  Mith  a  hypothetical 
rocket.   The  resaltt  are  discassed  ia  detail. 
(Aathor) 


AD-406  727     01 V.   27 
(TISTA/SAT)  OTS  price  $6.60 

AeroButronic ,  Newport  Beach,  Calif. 
CHEMICAL  CORROSION  OF  ROCKET  LINER  MATERIALS  AND 
PROPELLANT  PERFORMANCE  STUDIES. 
Quarterly  technical  suaaary  rept.  ao.  A, 
by  R.  C.  Oliver.  R.  M.  Baler.  D.  L.  Peters  aad 
R.  H.  Spragae.   15  Juae  63,  58p.  PU2U8 
Coatract  N0h61  0903,  ARPA  Order  22  62.  Task  E 

Unclassified  report 

Descriptors:   •Rocket  aetor  aeszles,  'Refrac- 
tory aaterials.  Taatalua  coapouads.  Stability. 
Coabastiea.  High  teaperatare  research.  Heat 
resistaat  aetals  aad  alloys,  Tuagstea.  Oxides, 
Carbides,  Borides.  Nitrides.  Ablatioa,  Graphite. 
Materials.  Corrosioa. 


Studies  oa  the  theo 
froa  iateractioa  of 
Hall  aaterials  Mith 
resulting  froa  coab 
coatiaaed.   Taatalai 
detail,  Mith  coapos 
paraaeters  reported 
psia  with  A1F3,  BF2 
HCl,  HF,  H2,  H20,  L 
tioat  are  reported 
BOF,  CO,  aad  C02,  t 
revisioa  of  data  re 
terly  report  under 
by  a  recent  revisio 
for  the  tuagstea  ox 
sidered  briefly  as 
oxygea-coataiaing  a 
given  for  MgO,  Hf02 
ity  of  carbides  in 
The  possibility  of 
sataratiea  results 
psia  to  aixtures  at 
ered  ia  soae  detail 
proaisiag  except  Mb 


retical  eqailibria  resultiag 

caadidate  refractory  nozzle 

various  cheaical  species 

astioa  of  rocket  fuels  have 

a  carbide  Mas  considered  in 

itioB  diagraas  aad  sataratioa 

for  its  iateractioa  at  1000 

,  BF3.  BOF.  BeF2.  CO,  C02. 

IF  and  N2.   Siailar  coaputa- 

for  tuagstea  interactiag  Mith 

hese  results  representing  a 

ported  in  the  previous  quar- 

this  contract,  as  aecessitated 

a  ia  the  theraodynaaic  data 

ides.   The  oxides  are  coa- 

a  class  for  application  ia 

taospheres,  Mith  results 

and  Th02  in  C02.   The  stabil- 

nitrogea  is  also  considered. 

exteadiag  the  isotheraal 

for  pure  coaponents  at  1000 

other  pressures  was  coasid- 

,  with  results  that  look 

ere  aulti-atoaic  species  are 

iaportaat  Mhich  are  aot  eoasidered  ia  the  iadi- 
vidual  cases  (e.g.,  HCN  is  iaportaat  ia  a  N2-H2 
aixtare  ia  equilibriaa  with  graphite,  bat  is  aot 
eoasidered  with  the  iadividual  pure  reactaats). 
A  ''catalog'*  of  ablatioa  reactioas  for  studies 
reported  previously  is  included.   (Author) 

AB-i06  781      Div.   27,  17 
(TISTA/EJH)  OTS  price  $3.60 

Pratt  aad  Hhitaey  Aircraft,  East  Hartford,  Coaa. 

RESEARCH  AND  DEVELOPMENT  OF  TITANIUM  ROCKET  MOTOR 

CASE. 

Quarterly  rept.  ao.  10.  1  Oct-31  Dec  62. 

by  H.  A.  Hauser  aad  M.  E.  Helfrich.   31  Jaa  63. 

74p. 

Coatract  DAl9  O2OORO5230.  ProJ .  TB^  00^; 

ProJ.  5B93  32  004 

MAL  766  2  1  9  Uaclassified  report 

Descriptors:   'Rocket  cases.  Metal  spiaaiag, 
Forgiag.  Nelds.  Hydrostatic  pressure.  Tensile 
properties,  Haaufact ur ing  aethods,  Rocket 
closure  cups,  Vaaadiua  alloys.  Chroaiua  alloys, 
Aluai'aua  alloys,  Tia  alloys,  Melybdeaua  alloys. 
Titaaiua  alloys. 
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28.    PSYCHOLOGY  AND  HUMAN 
ENGINEERING 


AU-405  932     Div.   28 
(TISTM/OGH)  OTS  price  $4.60 

Colorado  U. ,  Boulder. 

COGNITIVE  DETERMINANTS  OF  ROLE  PLAYING, 
by  0.  J.  Harvey.  1963,  44p.  TR3 
Contract  Nonr1l47  07 

Uaclassified  report 

Descriptors:   *Iuages.  "Reaction  (Psychology), 
"Personality,  Aaalysis  of  variaace.  Behavior, 
Deterainants ,  Group  dynaaics,  Oeteraiaation. 
Projective  techniques. 

Tea  representatives  of  each  of  the  four  aajor 
levels  of  concreteness-abstractness  posited  by 
Harvey,  Hunt  and  Schroder  (1961)  Mere  required 
to  argue  ia  oppositioa  to  their  OMn  belief 
concerning  Mhether  or  not  philosophy  shoald  be 
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QUARTERMAsi'ER  EQUIPMENT  AND  SUPPLIES  -  Division  29 
RESEARCH  AND  RESEARCH  EQUIPMENT  -  Divisipn  30 
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AD-406  223 
(TISTM/DGH) 


Div.   28 
OTS  price  $9.60 


Descriptors:  "Behavior,  "Reasoning, 
of  Mar,  Adjustaent  (Psychology),  Rea 
(Psychology),  Sensory  deprivation,  C 
enviroaaents.  Propaganda,  Motivation 
Factor  aaalysis.  Eavi ronaeatal  tests, 
tioB,  Attitudes. 


AS 


Princeton  U. ,  N.  J. 

CONCEPTUAL  AND  ENVIRONMENTAL  CONPLEXIT 

FACTORS  IN  ATTITUDE  CHANGE, 

by  Peter  Suedfeld.   May  63,  lOOp. 

Contract  Noar185812  aad  Great  NSF  G2174  : 

ProJ.  NR171  055 

Unclassified  re|j|rt 

Doctoral  thesis. 
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29.   QUARTERMASTER  EQUIPMENT 
AND  SUPPLIES 

AD-406  139     Div.   29 
(TISTA/GEC)  OTS  price  |2.60 

Navy  Mine  Defease  Lab.,  Paaaaa  City,  Fll 
DEVELOPMENT  OF  EMERGENCY  BREATHING  APPARATUS, 
by  N.  T.  Odaa.  Apr  63,  21p. 
NMDL  197  Uaclassified  reUort 


Descriptors:   "Breathing  apparatas,  UaderMater 
equipaeat.  Helicopters,  DitchiBg,  Safety  de- 
vices, Naval  aircraft.  Air  sea  resculqs,  Avia- 
tion safety,  Deslga. 


An  eaergency  breathiag  apparatus  developed  at 
the  U.  S.  Navy  Mine  Defense  Laboratory  is  de- 
scribed.  The  apparatus  Mill  perait  creM  aeabers 
to  subaerge  Mith  the  aircraft  and  aake  an  un- 
hurried, safe,  underMSter  exit.   A  15-ainute 
breathing  supply  is  provided  in  a  lightMcight, 
coapact,  siaple  and  easily  aaintainable  package, 
Nhich  can  be  used  by  alaost  anyone  after  a  short 
period  of  iBstructioa.  (Au 


t    anvc 
thor) 


AD-406  616  Div.      29 

(TISTA/LSK)   OTS   price  $1.10 

Arctic   Aeroaedical   Lab..    Fort  HaiBwright. 
Alaska. 

AN    EXPERIMENTAL   N INTER    FLYING   GLOVE, 

by   Paul   M.    Barnett   and   Kerait   R.    Skrettlngland. 

Jaa   63.    7p. 

ProJ.    8238    1 

AAL  TN63  1  Unclattified  report 

Descriptors:   "Gloves,  Acceptability,  Theraal 
intulatioa.  Polar  regioai.  Flight  clothiBg. 


Less  o 
dur  lag 
arctic 
cient 
safety 
aized 
Foil  OH 
Mith  t 
Al thou 
ably, 
t ioaal 
ferenc 
can  be 
tion  o 
differ 
iaport 
teaper 


30. 


f  tactile  dl 

critical  ph 

operations. 

haadnear  moh 

A  aoutoB 
iBfulation  a 
ing  field  tr 
he  MA-1  giov 
gh  the  exper 
it  possessed 
considerat  i 
es  ia  teaper 
attributed 
f  equivalent 
eaces  ( tao  d 
a  ace,  aad  di 
atures.  (Aut 


■criai 
ases  o 

The 
Id  gre 
glove 
nd  aia 
iais, 
e  and 
iaenta 

80  ad 
oa.   M 
atare 
to  var 

aaouB 
egrees 
Binish 
hor) 


natioa 
f  fligh 
develop 
atly  en 
Has  des 
iaixed 
this  gl 
the  N-4 
1  glove 
vaatage 
hile  si 
aaiatea 
iat ioat 
ts  of  i 
)  are  o 
with  d 


aad  dexter 
t  are  coaa 
aent  of  ao 
hanee  fiyi 
igned  Hhic 
iapairaeat 
ove  Has  CO 
B  arctic 

coapared 
s  Horthy  o 
gal f leant 
aace  of  th 

ia  the  CO 
nsuIatiOB, 
al y  of  aca 
ecreasing 


ity 

OB  to 

re  effi- 
ng 
h  aaxi- 

apared 

itten. 

favor- 

f  addl- 

dlf- 

e  hand 

nfigara- 

these 
deaic 
aabieat 


RESEARCH  AND  RESEARCH 
EQUIPMENT 


AO-405  931      Div.   30 
(TISTP/MH)  OTS  price  $3.60 

Stanford  U. ,  Calif. 

A  METHOD  OF  DATA  ACQUISITION  AND  SYSTEM  CONTROL 

THROUGH  TIME  SHARING  OK  MIXED  INPUTS. 

by  B.  Brentnall  and  U.  II.  Horton.  Feb  63,  33p. 

SUDAER147 

Great  AF  AF0SK138  63 

Unclassified  report 
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tors:   "Data  transnission  systeas, 
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recording  systeas.  Electronic  recording 
,  Control  sequences,  Data  processing 
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DiviAion  30  -  RESEARCH  AND  RESEARCH  EQUIPMENT 


■c,  «ad  fs«qii«acy,   Tkua  an  inexpensive  record- 
ing tjrttea  wkich  can  accept  any  or  all  of  these 
types  of  inpat,  saaple  the  Tarloas  channels  in 
turn  and  present  the  tiae  dependent  data  as  an 
accurate  aaaerical  quantity  is  clearly  desirable. 
The  purpose  of  this  thesis  is  to  report  the 
progress  aade  in  the  design  of  such  aa  instruaeat. 
(Author) 


AO-406  060      Dl».   30,  8 
(TISTP/NH)  OTS  price  t4.60 

CBS  Labs.,  Staaford,  Conn. 

FEASIBILITY  STUDY  FOR  A  THIN  FILM  MEMORY  SYSTEM. 
Fiaal  rept. 
28  Nay  63,  20p. 

Contract  N0bsra731^,  ProJ .  SF007  01  01,  Task  7131 

Oaclassif ied  report 

Descriptors:   *Thia  fllas  (Storage  devices), 
"Coaputer  logic.  Nickel  alloys.  Iron  alloys. 
Cobalt  alloys.  Switching  circuits.  Feasibility 
studies,  Tlaing  circuits.  Digital  coaputers, 
Circaits. 
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AD-406  071     Div.   30 
(TISTP/FR)  OTS  price  $3.60 

Aerial  Measureaeats  Lab.,  Nortkwestern  0., 

Evanstoa,  111. 

SOLID  STATE  ANALOG-TO-DIGITAL  CONVERTER. 

Qaarterly  progress  rept.  no.  I,    Feb-Apr  63, 

by  Paul  G.  Sedlewici  aad  Robert  E.  Oiiley. 

Apr  63,  32p.  M385 

Coatract  N0«62  07^9d 

Oaclassifiad  report 

Descriptortt   "Seaicoaductors,  Single  crys- 
tals, Silicoa,  Electric  currents.  Electrical 
potential,  Measureaent,  Equatioas,  Silicon. 

Equations  are  givea  for  tke  aoveaeat  of  tke 
depletion  region  aad  for  aultiple  probe  cutoff. 
Tke  aoveaeat  of  tke  depletioa  region  along  the 
bevel  it  related  to  an  abrupt  Junction  aoveaent 
tiaes  tke  aapl if icatioa  angle  of  tke  bevel.   An 
eapirical  equation  relatiag  tke  probe  curreat  to 
tke  reverse  bias  of  tke  FN  bevel  is  aiven  for 
tke  cutoff  ckaracteristics.   (Autkor) 


A0-A06  138 

(tistp/mfa; 


Div.   30 
OTS  price  $9.10 


Researcb  Lab.  af  Electreaics,  Mass. 

Tack. .  Caabridga. 

LISP  1.5  PROGRAMMER'S  MANUAL. 


last,  of 


by  Jeba  McCarthy.  Paul  V.  Abrahaas.  Daalel  J. 
Edwards.  Tiaothy  P.  Hart,  aad  Michael  I.  Levii. 
17  Aug  62.  99p. 
Contract  DA36  039sc78108 

Unclassified  report 

In  cooperation  with  Coaputatioa  Ceater,  Mass. 
last,  of  Tech.,  Caabridga. 

Dascriptorst   "Prograaaing  languages.  Data 
storage  systeas,  Coaputer  storage  devices, 
Hagaetic  core  storage,  Magaetic  tape,  Coapatar 
logic,  Input-output  devices.  Punched  cards, 
Instruction  aanuals.  Dictionaries,  Matheaati- 
ca I  logic. 


A3-^06  1U     Div.   30,  22, 
(TISTM/AAR)  OTS  price  $1.60 


U 


Feltaaa    Research   Labt.,    Picatiaay   Arteaal, 

Dover.    N.    J. 

ESTIMATION  OF  BORON  GLAZE  O.N  EIHITE  IGNITER 

COMPOSITION, 

by  Richard  M.  Abbott,  Nathan  H.  Lisxt,  and 

Mi Iton  Roth.   Mar  63.  1 1p. 

ProJ.  0MS4110  16  4005  12 

FRL  TMII31 

UacJassif ied  report 

Descriptors!   •Boron.  "Igniters.  Deteraina t ion. 

The  aethod  described  in  FRL-TN-85  (1)  for  the 
det erai na t i on  of  the  boron  content  of  organ- 
oboraae  coapounds  wai  adapted  to  the  estiaation 
of  the  percentage  of  boron  in  boron-glased 
Eiaite  igniter  coapotitioa.   About  6  hourt  of 
elapted  tiae  are  required,  of  which  5  are 
working  tiae,  for  the  perforaance  of  a  duplicate 
pair  of  runt.   The  average  agreeaent  between 
duplicate  runs  is  C.0^%   ef  the  saaple.   (Author) 


AD-4O6  199     Div.   30 
(TISTA/LSK)  OTS  price  $3.60 

Arnold  Engineering  Developaent  Center,  Arnold  Air 

Force  Station.  Tenn. 

RADIATION  TRANSMISSION  THROUGH  SHIELDING  ARRAYS 

FOR  LOM  TEMPERATURE  PUMPING  SURFACES, 

by  N.  G.  Kirby.   Hay  63,  25p. 

Contract  AF40  600  1000,  Proj .  7778;  aad  SN2209, 

Task  777800 

AEDC  TDR63  75  Unclassified  report 

Descriptors:   'Test  facilities.  'Cryogenics, 
Theraal  radiation.  Low  teaperature  research. 
Space  environaental  conditions,  Theraal 
conductivity.  Shielding,  Low  pretture  research. 
Altitude  ckaabers.  Surface  teaperatures, 
Puaps . 
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AD-406  279     Div.   30 
(TISTM/D6H)  OTS  price  $5.60 

Lockheed  Aircraft  Corp.,  Sunayvale,  Calif. 
AUTOMATIC  PATTERN  RECOGNITION  DURING  THE  PERIOD 


eo 


1961-1962:   AN  ANNOTATED  BIBLIOGRAPHY, 
■apt.  for  Jaa  61-Dec  62, 
eoap.  by  Eugene  E.  Grasiano.   May  63,  |40p. 
6  90  63  16;  SB63  13 

Unclassified  reUort 


Descriptors:   •Pattern  recognition, 
raphies.  Speech  recogaitioa,  Data  pr 
tytteat,  Coaauaicat ion  theory.  Auto 


Bibliog- 
dcetting 
tic. 


tke 


et 

ary 


One  hundred  aad  forty  referencet  on  al 
of  autoaatic  pattern  recognition  for 
1961-1962  are  preseated.  Included  are 
pertaining  to  theory  and  experieace  wi 
coaponents,  aethods,  optics,  speech, 
period  covered  in  the  search  wat  Jaaa 
Deceaber  1962.   (Author) 

AD-4O6  370     Div.   30,  15 
(TISTM/EJH)  OTS  price  $2.60 


Florida  State  U.,  Tallahassee. 

SOME  REUTIONSHIPS  AMONG  SENSORY  DIFFE|l|ENCE 

TESTS. 

by  Ralph  A.  Bradley.   Sep  62,  22p.  TR6 

Contract  Nonr98808,  Proj.  fiR0i,2   OOi 

Unclassified  re 
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Descriptors:  •Quality  control.  "Sen 
aechanisat,  •Statittical  analysis,  T 
Sensitivity,  Sense  organs,  Reliabili 
aethods.  Matheaatical  aaalysis. 
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AD-406  608  Div.      30.    2^.    6,    5.    2 

(TISTP/JEA)    OTS    price   $12.00 


Tack. , 


llectroaic  Systeas  Lab.,  Mass.  last,  ol 

Caabridga. 

SPECIALIZED    COMPUTER    EQUIPMENT    FOR    6ENUATI0N 

AND   DISPLAY   OF  THREE    DIMENSIONAL    CURVIUNEAR 

FIGURES.  I 

by  Robert    H.    Stoti.      Mar    63,    15<&p.    BSL  k»^b7 

Contract   AF33   600  A2859.    ProJ.    DSR8753 

Uaclastlfiad   retort 

Descriptors!      •Stereoscopic  display  uysttas, 
•Hackiae   traaslatloa.    •Coaputer   loglij.    Digital 
differeatial    aaalysers.   Digital    syst»kia. 
Digital    coaputers.    Stereoscopic   proj  >bteri, 
Catkode   ray   tube   screens.    Distribution, 
laput-outpat   devices.    Analog   systea, . Fuactioaa. 
RotatioB,    Multiple  operation.    Data    storage 
systeas.    Display   systeas.    Counting    aftkods, 
Prograaalag    (Coaputers).    Siaulatioa,    projective 
geoaetry,    Curved   profiles. 

Studies    belag   conducted    of  Coapnter-Ailed   Design 
of  tkree-diaeniioaal    skaped   objects    bate   skews 
tke  aeed    for    iapreved   grapkical    aan-coii|>uter 


coaaunicatioBS,    particularly    faster   displays.      A 
straigkt-line-and-curve-drawing   display   systea 
is    proposed   wkich    is    capable   of  drawing    two- 
diaensional,    axononetric    projections    of  curvi- 
linear   three-dimensional    figures    at    up    to    100 
tiaes    tke   speed   of  present    point-plotting   display 
scopes.      Two    basic    eleaents    are   coapared    as 
building    blocks    for    tke  Line  Generator   and 

Rotation   Matrix:      tke   Binary  Rate  Multiplier 

(BRM)    and    the  Digital    Differeatial    Aaalyser 
(DDA).      The   operating    principals    of   these    units 
are   described    aad    their   differences    as    coaputing 
eleaents    for    this    systea  are   analysed.      Additions 
to    the  display  systea  peraitting   generation   of 
stereoscopic    and   perspective   projections    are   also 
described,    and    figures   resulting    froa   siaulatioas 
of   these   systeas    are   showa.      It    is    concluded    that 
a    display   systea  with    aa    iBcreaeatal    coaputing 
capability  will    provide   a    sound    basis    for    future 
work    in   Coaputer-Aided   Design.      (Author) 

AD-406   622  Div.      30 

(TISTE/CAM)    OTS    price   $1.10 

Feltaan   Research  Labs..    Picatinny  Arsenal, 

Dover.    N.    J. 

THE  DEPENDENCE  OF  DYNAMIC  STRENGTH  OF  CYLINDRICAL 

PRESSURE  VESSELS  ON  GEOMETRICAL  PARAMETERS, 

by  A.  MacKensie  and  E.  Dalryaple.  May  63.  lOp. 

Proj.  502  05  021 

FRL  TM1206  Unclassified  report 

Descriptors:   •Pressure  vessels,  •Cylindrical 
bodies,  Containers,  Pressure,  Rupture.  Geo- 
aetric  foras .  Design,  Experiaental  data. 
Theory,  Charges  (Explosive). 


Experiaental  inforaation  was  obta 
onating  spheres  of  CJ,    explosive  c 
cated  in  cylindrical  coataiBers. 
ferent  results  would  be  expected 
explosives.   End  capping  was  acco 
placlag  the  pipe  in  a  vertical  po 
oa  a  steel  plate.   Another  thick 
was  placed  over  tke  open  top  end 
iader  and  the  asseably  was  loaded 
500  lbs  of  lead.   Mith  this  syste 
spheres  of  different  aasses  were 
tke  cylinders  to  deteraiae  tke  aa 
of  explosive  tkat  could  be  coatai 
rupture,  inside  various  cylinders 
skot  was  fired  in  each  cyl iader. 
of  ead  cappiag  la  this  experiaeat 
cai  if  the  cyliaders  have  a  leagt 
tiaes  the  inside  diaaeter.   The  s 
the  cylinder  receives  the  first  i 
the  end  plates  experieace  any  dis 
High-speed  photographs  were  taken 
pandiag  aluainua  pipe  loaded  with 
plosive.   The  outside  diaaeter  wa 
tke  wall  thickness  ^/U    lack.   The 
place  ia  about  50  aicrosec.  (Auth 
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sition.  stsDdiag 
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xiaua  aaouat 
Bed  without 
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AD-406  707      Div.   30,  2,  22 
(TISTP/GRI)  OTS  price  $1.60 

Aray  Electroaics  Retearch  and  Developaent 

Activity.  Mhite  Sands  Missile  Range,  N.  Mex. 

HIND  INSTRUMENTATION  RESEARCH  FACILITY  AT  HHITB 

SANDS  HISSILE  RANGE, 

by  Roy  I.  Glass.  Jr.  and  Jaaet  A.  Hartin.  Hay  63, 

15p. 

AERDA  ERDA24  Unclassified  report 

Descriptors;   •Hied  tunnels,  •Heteorological 
inttruaentt,  Heteorological  paraaetert,  Tett 
equipaent,  Tett  facilitiet.  Rocket  researck. 
Aneaoaetert,  Haaoaeters,  lastruaentatioa, 
Calibration. 

Tke  Hiod  Instruaent  Research  Facility,  a  closed- 
circuit  type  of  wind  tunnel,  wat  installed  re- 
ceatly  at  Hhite  Sands  Hissile  Range.   It  is 
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Division  31  -  SHIPS  AND  MARINE  EQUIPBiENT 


Htiliied  for  calibration  of.  and  research  work 
en,  Mind  iaitrHMcntatien.   Salient  featHret  are 
Mind  speeds  froa  0.5  to  8S  aph  Kith  control 
capabilities  of  0.1  apk  increaents  in  the  Io« 
velocities,  lev  tnrbulence  levels  In  the  ^  x  4  x 
6  ft  test  section,  and  Instruaentatloa  laclnding 
a  Prandtl  tube,  a  aean-veloci ty  hot  Mire,  and 
eddy-shed  hot-vire  Hind  speed  aeasnriag  devices, 
a  ya*  probe  directional  device,  and  a  tarbulence 
hot  Mire  systea.   (Author) 


31.    SHIPS  AND  MARINE 
EQUIPMENT 


AO-^06  132     Div.   31 
(TISTE/JBM)  OTS  price  $3.60 

Philadelphia  Naval  Shipyard,  Pa. 

COLLECTION  OF  LETTER  REPOBTS  OF  VIBRATION  SURVEYS 
ISSUED  DURING  1962. 

by  F.  A.  Heinxe  and  D.  S.  Brogden.  1962,  38p. 

Unclassified  report 

Descriptors:   •Ships.  •Vibration,  •Naval 
vessels  (Coabatant;.  Ship  hulls,  Tests,  Ship 
noise.  Ship  turbines.  Destroyers.  Frigates, 
Aircraft  carriers,  Sabaarines. 


AD-406  195      Div.   31,  9 
(TISTE/OHD)  OTS  price  $2.60 

Davidson  Lab..  Steveni  Inst,  of  Tech.,  Hoboken, 

N.  J. 

LONGITUDINAL  BLADE-FREQUENCY  FORCE  INDUCED  BY  A 

PROPELLER  ON  A  PROLATE  SPHEROID, 

by  S.  Tsakonas  and  J.  P.  Breslin.  Mar  63,  19p, 

855 

Contract  Nonr26316.  ProJ .  S  R0P9  01  CI  and 

OL  Proj.  HZ1863 

Unclnssified  report 

Descriptors:   "Propellers  (Harine),  •Spheres, 
■ntheaaticat  analysis,  Vibration,  Hydrodynaa- 
ies.  Ellipsoids,  Integral  equations.  Theory, 
'   Hal^e. 


An  expression  Mas  developed  for 
coaponent  of  the  vibrntory  fore 
prolate  spheroid  by  the  operati 
propeller  in  a  space-varying  fi 
evaluation  scheaes  Mere  conside 
Integration  of  the  pressure  sig 
surface  of  the  ellipsoid  and  th 
of  Lagallys  theorea  Mith  the  e 
seated  by  a  knoMn  source-sink  d 
Nuaericnl  calculations  indicate 
role  played  by  propeller  cleara 
ness  ratio  in  the  angnitude  of 
force.   (Author) 


the  longitudinal 
e  exerted  on  a 
on  of  a  aarine 
eld  (Make).   Tmo 
red:  one  by 
nal  over  tbe 
e  other  by  aeans 
llipsoid  repre- 
istr ibution. 

the  iaportant 
nee  and  slender- 
the  vibratory 


AJ)-406  197     Div.   31 ,  9 
'ISTE/JBM)  OTS  price  $8.10 

Davidson  Lab..  Stevens  Inst,  of  Tech..  Hoboken. 

N.  J, 

METHOD  OF  PREDICTING  COURSE  STABILITY  AND  TURN- 
ING QUALITIES  OF  SHIPS, 

by  Hinnifred  R.  Jacobs.  Mar  63.  1v.  9^5 
Contract  Noar263^0,  ProJ.  LZ2388  0^1 

Unclassified  report 

Descriptors:   •Ships,  "Ship  hulls.  Ship  aodels. 
Maneuverability,  Analysis,  Hydrodynaaie  eon- 
figarations.  Geoaetric  foras.  Prisaatic  foras. 
Theory,  Bodies  of  revolution,  Matheaatical 
analysis.  Fluid  dyaaaie  properties.  Stability. 


An  analytical  aethod  coabining  siaplified 
potential  floH  theory  and  Iom  aspect-ratio  Ming 
theory  Mith  eapirieal  aodif ications  for  a  real 
viscous  fluid  is  used  to  predict  the  stability 
derivatives  (first  order  hydrodynnaic  force  and 
aoaent  derivatives)  of  a  faaily  of  hulls  in  order 
to  estiaate  the  dependence  of  geoaetric  charac- 
teristics of  course  stability  and  turning  or 
steering  qunlities.   The  hulls  are  Taylor 
Standard  Series  foras  Mith  after  deadHOod  re- 
aoved  and  have  the  saae  length  and  prisaatic 
coefficient  bnt  varying  length-draft  aad  beaa- 
draft  ratios  and  skeg  area.   Coaparisoa  betMoen 
the  values  calculated  by  this  aethod  and  those 
obtained  froa  experiaental  aeasuremeat s  shows 
good  agreeaent.   The  analytical  aethod  can  pre- 
dict the  relntive  effects  of  the  geoaetrleal 
characteristics.   Calculated  aagnitudes  are 
slightly  different  froa  the  experiaental.   Hom- 
ever,  since  the  hulls  tested  have  the  saae 
prisaatic.  the  eapirieal  aodification  for  the 
rotary  aoaent  derivative  which  is  a  function  of 
prisaatic  coefficient  was  fully  tested.  (Author) 

AD-A06  ;.:54     Div.   31,  26,  30 
(TISTE/CAM)  OTS  price  $11.50 

Todd  Shipyards  Corp.,  San  Pedro,  Calif. 
NUMERICALLY  CONTROLLED  SHIPYARD  FABRICATING 
EQUIPMENT.   VOLUME  b,  SUMMARY  REPORT. 
Finnl  rept.,  Apr  61-Mar  63. 
Mar  63,  1v.  TR3  0  0 
Contract  N0bs^^27 

Unclassified  report 

Descriptors:   •Industrinl  equipaent,  'Ship 
hulls,  •Coaputer  logic.  Ship  plates.  Ship 
structural  coaponents.  Configuration,  Control, 
Autoaatic,  Machines,  Cutting  tools.  Machine 
tools.  Positioning  devices  {Mnchinery),  Metal 
foraing  presses.  Tables,  Coaputers,  Prograaaing 
(Coaputers),  Design. 


A  description  is  given  of 
ods  of  lofting  and  fabrica 
concepts  are  presented  for 
ods  with  aatheaatical  loft 
controlled  or  autoaatic  pr 
are:  (1)  specifications  f 
trolled  flaae  and  plasaa-a 
(2)  desiga  concepts  and  sp 
stretchforaing  aachines;  ( 
specifications  for  a  aachi 
plate  after  foraing;  and  ( 
a  cost  analysis  of  the  pro 
Recoaaendat ions  are  aade  f 
aent  of  the  neM  concepts  p 
goal  of  reducing  ship  cons 
(Author) 


the  conventional  aeth- 
ting  ship  parts  and 

replacing  these  aeth- 
ing  and  nuaerically 
ocesses.   Presented 
or  nuaerically  con- 
rc  cutting  aachines; 
ecifications  for 
3)  design  concepts  and 
ne  for  cutting  shell 
U)    procedure  for  aakiag 
posed  process . 
or  continuing  develop- 
resented  toaard  the 
traction  costs. 


AD-406  276 
(TISTE/JMS) 


Div.   31.  26 
OTS  price  $12.00 


Todd  Shipyards  Corp.,  San  Pedro.  Calif. 
MATHEMATICAL  SHIP  LOFTING.   SUMMARY  REPORT. 
Final.  Vol.  3.  Apr  61-Mar  63. 
Mar  63.  1v.  TR1  50 
Contract  N0bs^427 

Umclassified  report 

Descriptors!   •Fairing,  "Ships  hulls.  "Pro- 
graaaing (Coaputers),  Curve  fitting.  Vector 
aaalysis,  Nuaerical  analysis.  Ship  structural 
coaponents,  Matheaatical  aodels,  Matheaatical 
prediction. 

The  foraulation  for  aa theaat ica 1 ly  fairing  curvet 
and  surfaces  presented  in  Voluae  3  has  proved 
capable  of  econoaically  falriag  large  areas  of 
the  aolded  fora  up  to  half  the  ship  in  size.   In 
addition,  a  satisfactory  aethod  Mas  developed  for 
fairing  aa theaa tica I ly  the  extreae  ends  Mhere 
discontinuities  occur.   The  Joining  of  these 
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AD-A06   28C  Div.       31 ,    26.    30 

(TISTE/CAM)    OTS   price   $U.  50 

Todd   Shipyards   Corp..    San    Pedro.    Calikl. 
PROGRAMMING    SYSTEM    FOR    NUMERICALLY    TOaROLLEO 
FLAME    CUTTING    OF    SHIPS    PARTS.       OPERATP^G   MANUAi 
Final    rept..    vol.    A.    Apr   61-Mar   63 
Mar   63.    1v.    TR5    0   0 
Contract    HObuU/^Zl 


Unclassified    r 


Descriptors:  "Torches,  "Prograaain 
puters..  Errors.  Coaputer  logic.  C 
Tables.  Positioaing  devices  (Machin 
aatical  analysis.  Design.  Punched 
Punched  tnpe.  TypoMriters.  Ships  st 
coaponents. 
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AD-406  300      Div.   31.  26,  30 
(TISTE/CAM)  OTS  price  $1.60 
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Todd  Shipyards  Corp.,  San  Pedro,  Cal 

MATHEMATICAL  SHIP  LOFTING  AND  NUMERIC 

OF  SHIPYARD  FABRICATING  EQUIPMENT. 

SUMMARY  REPORT. 

Final  rept..  Vol.  1,  Apr  61-Mar  63. 

Mar  63,  15p.  TR900  VI 

Contract  N0bs4^27 

Unclassified  rj^port 

Descriptors:   "Industrial  equipaent,  "Ship 
hulls,  "Coaputer  logic.  Ship  plates.  Ship 
structural  coaponents,  Conf igurat ioi|,  Mathe- 
aatical analysis.  Errors,  Feasibilitiy  studies, 
Coaputers,  Prograaaing  (Coaputers),  jDesign. 


Work  perforaed  is  presented  toaards  t 
opaent  of  a  aatheaatical  looting  syst 
prograaaing  systea  for  nuaerically  co 
flaae  cutting,  and  nuaerically  contro 
yard  fabricating  equipaent.  Prograa 
aents,  conclusions,  and  recoaaendat io 
suaaarized.   (Author) 
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AD-^06   367 
(TISTE/JMS) 


Div.       31 ,    26, 
OTS   price   $1.60 


15 


TOOD   Shipyards   Corp.,    San    Pedro.    Calif. 
MATHEMATICAL    SHIP   LOFTING.       PART    1.       THEORY. 
Final    rept.    vol.    2,    Apr   61-Mar   63. 
Mar   63,    15p.    TR1    0   C    1 ,    vol.    2 
Contract    N0bs4.^27 

Unclassified  report 

Descriptors:   "Fairings,  "Ship  hulls.  "Pro- 
graaaing (Coaputers).  Vector  analysis.  Curve 
fitting.  Ship  structural  coaponents.  Nuaeri- 
cal analysis,  Torches.  Positioning  devices 
(Machinery),  Matheswtical  aodels,  Matheaatical 
pred  i  ct ions . 

The  developaent  of  a  aatheaatical  lofting  sys- 
tea, a  parts  prograaaing  systea  for  nuaerically 
controlled  flaae  cutting,  and  nuaerically  con- 
trolled shipyard  fabricating  equipaent  is 
described.   Prograa  a ccoapl i shaents .  conclusions, 
and  recoaaendat ions  are  suaanrized.   (Author) 

AD-^06  ^56     Div.   31 
(TISTE/JMS)  OTS  price  $9.10 

Massachusetts  Inst,  of  Tech.,  Caabridge. 
THt  CONTROL  OF  HEAVE  AND  PITCH  OF  A  SEMISUB- 
MARINE  IN  REGULAR  ASTERN  WAVES, 
by  H.  M.  Jonckheere.  Jan  63.  96p. 
Contract  Nonr18^15i.  Proj.  8073 

Unclassified  report 

Descriptors:   "Subaarine  hulls,  Matheaatical 
nodels.  Matheaatical  prediction.  Differential 
equations.  Water  waves.  Hydrostatic  pressure. 
Buoyancy,  Fluid  dynaaic  properties.  Special 
functions  (Mathematical).  Fins,  Pitch  (Motion), 
Models  (Simulation),  Simulation,  Coaputers, 
Programming  (Computers),  Control  systems. 

The  purpose  of  this  investigation  was  twofold. 
First,  mathematical  expressions  were  sought  to 
represent  the  coupled  heaving  and  pitching 
motions  of  a  semisubmar ine  in  astern  regular 
waves.   For  the  sake  of  simplicity,  the  linear 
theory  was  used;  but  corrections  were  made  for 
some  nonlinear  effects.  Since  a  complete  analy- 
tical setup  of  the  motions  did  not  give  results 
that  corresponded  well  with  experimental  values, 
some  correction  factors,  consistent  with  the 
theory,  were  introduced.   In  this  way  reasonable 
correlation  was  achieved  in  the  range  of  experi- 
mental results.   Once  the  analytical  expression 
of  the  motions  was  found,  a  mathematical  model 
was  set  up  with  a  control  system;  and  the  motions 
in  waves  were  simulated  on  the  computer.  Differ- 
ent types  of  controls  were  studied,  which  led  to 
a  selection  of  an  optimum  control  device. 
(Author) 


AD-406  69it     Div.   31,  9 
(TISTE/CAM)  OTS  price  $9.10 

Massachusetts  last,  of  Tech.,  Cambridge. 

THE  CONTROL  OF  HEAVE  AND  PITCH  OF  A  SEMISUBMARINE 

IN  REGULAR  ASTERN  WAVES, 

by  H.  M.  Jonckheere.   Jan  63,  96p. 

Contract  Nonr18^3^,  Proj.  8073 

Unclassified  report 

Descriptors:   "Submarines,  "Pitch  (Motion), 
Mathematical  aodels.  Theory,  Control  systeat, 
Siaulation,  Equations,  Motion,  Moaents, 
Hydrodynaaics,  Ocean  waves,  Prograaaing 
(Coaputers). 

Matheaatical  expressions  Mere  sought  to  represent 
the  coupled  heaving  and  pitching  aotions  of  a 
seaisubaarine  in  astern  regular  aaves.   For  the 
sake  of  siaplicity,  the  linear  theory  Mas  used; 
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AD-i06  712     Div.   31 
(TISTE/JM)  OTS  price  $19.75 

Todd  Shipyards  Corp. ,  Saa  Pedro.  Calif. 
MATHEMATICAL  SHIP  LOFTING.  PART  2.  OPERATING 
MANDAL.  APPENDIX  0  THROUGH  K.  VOLUME  6. 
Fiaal  rept.  Apr  61-Har  63. 
Mar  63.  It. 
Coatract  N0bs^i27 

Daelasslfied  report 

Descriptors:   •Fairiags,  "Ship  hulls. 
*Prograaaiag  (Coaputcrs).  Vector  aaalysis. 
Curve  fittiag.  Ship  plates.  Ship  structural 
coapoaeats,  Nuaerical  aaalysis,  Matheaatical 
aodels,  Matheaatical  predietioa. 


AD-^06  715     Dir.   31  .  26 
(TISTE/JMS)  OTS  price  123.50 

Todd  Shipyards  Corp.,  Saa  Pedro,  Calif. 

MATHEMATICAL  SHIP  LOFTING.  PART  1.  THEORY. 

PART  2.  OPERATING.  MANUAL.  THROUGH  APPENDIX  C. 

VOLUME  2. 

Fiaal  rept. 

Mar  63.  It.  TRI.0.0  1  ?2 

Coatract  N0bs^^27 

Daelasslfied  report 

Descriptors:   *Fairiags,  •Ship  hulls.  •Prograi 
aiag  (CoapBters),  Vector  aaalysis,  Carre 
fittiag.  Ship  plates.  Ship  structural  coa- 
poaeats, Naaerical  aaalysis,  Matheaatical 
aodels,  Matheaatical  predietioa. 

A  aethod  of  fairlag  ships'  halls  aad  obtaiaiag 
a  surface  eqaatioa  represeatiag  the  ships'  hull 
through  the  ase  of  liaear  prograaaiag  is  pre- 
seated.   Methods  for  prodaciag  loft  data  froa 
this  eqaatioa  are  also  preseated.   Operatioa  of 
the  aatheaatical  leftlag  systea  is  described. 
lastractioBs  for  the  eoapater  prograas  aad  pre- 
graa  listiags  are  glTea.   (Author) 
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AD-406  291      DlT.   32 
(TISTM/MA)  OTS  price  15.60 

George  Hashiagtoa  U.,  Mashiagton,  D.  C. 
A  STUDY  OF  THE  UTILITY  CONCEPT  IN  ECONOMICS, 
by  George  Madisoa  Lady.   17  May  63,  53p.  T1 57 
Coatract  NoBr76l ,  ProJ .  NR3^5  107  aad  Ni0^7  001, 
Task  03  aad  05 

Uaclassified  report 

Descriptors:  *EcoBoaics,  *6aae  theory,  Meas- 
ureaeats,  Trahsf oraatioas ,  Statistical  aaaly- 
sis. Measure  theory.  Functions,  Logistics. 


AB-i06  i37     DiT.   32,  18 
(TISTM/OGH)  OTS  price  $1.10 

RAND  Corp.,  Santa  Monica,  Calif. 

DISSEMINATORS  OF  ENMITY, 

by  Aaita  Magnus.   May  63,  Ap.    P  27^9 

Unclassified  report 

Descriptors:   *Cold  war,  "Political  scieace, 
'Propaganda,  Education,  United  States  govera- 
aent,  Departaent  of  Defense,  Reaction 
(Psychology),  Attitudes,  Coaaunisa, 
UaiTersities. 

A  partial  suaaary  and  translation  of  an  article 
by  Leonid  Velichanskii  in  the  • Literat urnaia 
Ga>eta,<  May  H,  1963,  is  presented.   The 
article  accuses  various  institutions  and  organiza- 
tions of  proaoting  cold  war  policies  and  of 
producing  books  'full  of  slanderous  fabrications 
•boat  the  Coaaunist  party  and  people.*   (Author) 


AD-^06  730     DiT.   32.  4, 
(TISTM/ODN)  (OTS  price  |1.60 

Defease  Docuaeatatioa  Ceater,  Alexaadria,  V«. 

SEARCHING  CHEMICAL  STRUCTURES, 

by  Julius  Froac.   12  Juae  63,  10p. 

Oaclassified  report 

Preseated  to  The  Cheaistry  Section  of  the  Special 
Libraries  Associatioa.  12  Jaae  63.  DeBrer. 
Colo. 

Descriptors:   "Molecular  structure,  'ReTiews, 
'laforaatioB  retrieral.  Search  theory. 
Topology,  Bibliographies,  Cheaical  coapounds. 

A  brief  roTiew  of  three  f uadaaeatally  differeat 
ways  of  lookiag  at  tke  basic  uuit  of  ckeaical 
iaforaation  —  tke  ckeaical  structure  for  stor- 
age and  searckiag  is  preseated.   Tkey  are:   (l) 
aotatioa  systeas;  (2)  topological  systeas  (ele- 
aeat  by  eleaeat) ;  aad  (3)  f ragaeatation  scheaes. 
£ach  has  its  particalar  adTantages  aad  it  is 
likely  tkat  all  of  tke  approackes  will  recelTe 
sustaiaed  eapkasis  afftf-use  becaase  of  tke  Tariety 
of  aeeds  ia  tke  ckeaical  iaforaatioa  retrieval 
field.   AdTaaces  in  eoapater  tecknology  will  play 
a  aajor  role  ia  deterai'aing  tke  relative  iapor- 
taace  aad  g«aeral  acceptability  of  tke  three 
directioas.   (Author) 


AD-406  735     Div.   32-All  Oivisioas 
(TISTP/EH)  OTS  price  $5.00 

Defease  Docuaeatatioa  Ceater,  Caaeroa  Statioa. 

Alexandria.  Va. 

SYMPOSIA. 

A  rept.  bibliography  for  1950-Jaly  63. 

coap.  by  Elisabethe  H.  Hall  aad  Kayte  M.  Glbbs. 

Jaiy  63,  1v. 

UBClassiflcd  report 


Descriptors:  "Bibl iographie 
Astroaoay,  Geophysics,  Geogr 
warfare.  Biological  warfare, 
auBicatioas  systea,  Detectio 
equipaeat,  Electrical  equipa 
chaaics,  Faels,  Traasportati 
siles.  Materials,  Propellaat 
aatics,  Mediciae,  Metallurgy 
tioas.  Navigation,  Nuclear  p 
propulsioa,  Ordaance,  Persoa 
Physics,  Propulsioa  systeas. 
Supplies  logistics,  Scieutif 


s.  Aircraft, 
aphy,  Cheaical 

Cheaistry,  Coa- 
B,  ElectroBic 
eat.  Fluid  ae- 
oa.  Guided  ais- 
s,  Syaposia,  Mathe- 
,  Military  opera- 
hysics.  Nuclear 
nel.  Photography, 

Psychology, 
ic  research.  Ships. 


A  list  of  syaposia  references  catal 
1950  through  July  1963  is  provided 
deteraiaiag  the  extent  of  inforaati 
oa  subjects  of  research  and  devel 
est.  The  1,565  references  cited  he 
wide  range  of  subject  areas  corres, 
the  33  divisions  in  the  DDC  Distrib 
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NON-MILITAR^  AND  OLDER  MILITARY 
RESEARCH  REPORTS 


"Descriptors  marked  with  an  asterisk 
are  included  in  the  subject  index. 

ASTRONOMY 
Astrophysics 

NASA  N63- 17216  OTS  $1.60 

California  Inst,  of  Tech. ,  Pasadena. 
INFRARED  PHOTOMETRIC  MAPPING  OF  V^NUS 
THROUGH  THE  9-14     ATMOSPHERIC  WD^W, 
Bruce  C.  Murray,  Robert  L.  Wildey,  and  jandes  A. 
Wesiphal.   Rept.  on  NASA  Grant  N8G-56-60;  NSF-G- 
25210,    13  May  63,  15p.  13  refs.   NASA  CR- 30149. 


NASA  N63- 17028  OTS  $1.60 

California  Inst,  of  Tech. ,  Pasadena. 
TEN  MICRON  PHOTOMETRY  OF  25  STAR^  FROM 
B8  TO  M7,  by  Robvt  L.  Wildey  and  Bruce  G.  Murray. 
Rept.  on  NASA  Grant  NsG- 56-60.   13  May  b3i,20p. 
NASA  CR-50143. 


NASA  N63- 16731  OTS  $1.60 

Center  for  Radiophysics  and  Space  Researcji , 

ComeU  U. ,  Ithaca,  N.  Y. 
STRUCTURE  OF  THE  MOON'S  SURFACE,  ^y  T.  Gold. 
Rept.  on  NASA  Grant  NsG- 382.  Apr  63,  lip. 
NASA-CR-50117;  CRSR-I40. 


NASA  N63- 15936    OTS  K60 

Center  for  Radiophysics  and  Space  Research , 

Cornell  U. ,  Ithaca,  N.  Y. 
A  THEORETICAL  PHOTOMETRIC  FUNCTlOW  FOR 
THE  LLJNAR  SURFACE,  by  Bruce  W.  Hapke,  Rept. 
on  NASA  Grant  NsG- 119-61.  Feb  63,  50p.  16  refs. 
CRSR-138. 


NASA  N63- 16887      OTS  $13.10 

Cornell  Aeronautical  Lab. ,  Inc. ,  Buffalo,  U. 
A  STUDY  OF  METEOROID  IMPACT  PHENOMENA,  by 
William  J.  Rae  and  Henry  P.  Kirchner.   Final  rept.  on 
NASA  Contract  NAS3-21 21.    Feb  63,   183p.  7dref8. 
CAL-RM-1655-M-4;  NASA  CR-50171. 


NASA  N63- 17204  OTS  $2.60 

<;S????it^^oll^5^Sf  °"*"P'  Minneapo  is.  Minn. 
S^.^'Mi'^  EFPECTS  ON  TH£  MOON '^SURFACE, 
U  S*  "Sv  Wehner.   Quarterly  status  rept.  no.  8, 
iJ  ?^^^,2'^2i*n  63,  on  NASA  Contract  NASwri24. 
-HJ|an63,  27p.  17  refs.    Rept.  2364;  NASA  011-50229. 


NASA  N63- 17311    OTS   $6.60 

Geophysics  Corp. ,  of  America,  Bedford.  Mass 
VriSi^''^'^  AERONOMY  VI:   ELECTRON  TEMPERA- 
r?^L  «  ™  IONOSPHERE.  byM.  B.  McElr^f^'' 
R.  J.  Moffett,  and  A.  Dalgamo.    Rent    on  NA«;a  rv« 


NASA  N63-17312  OTS   $3.60 

bv  Geophysics  Corp.  of  America,  Bwlford,  Mass. 

^        PLANETARY  AERONOMY  VII:  THE  SOLAR  FLUX 
INCIDENT  AT  THE  TOP  OF  THE  ATMOSPHERES 
OF  EARTH  AND  NEIGHBORING  PLANETS  FOR  THE 
SPECTRAL  REGION  50A  TO  3000A.  by  E.  D.  Schultz 
and  A.  C.  Holland.    Rept.  on  NASA  Contract  NASw-39a 
Nov  62,  35p.    5  refs.  GCA-TR-62-14-N;  NASA-CR-ll. 


NASAN63-17313  OTS   $3.60 

Geophysics  Corp.  of  America,  Bedford,  Mass. 
PLANETARY  AERONOMY  VIII:   A  CONGERIES  OF 
ABSORPTION  CROSS  SECTIONS  FOR   WAVELENGTHS 
LESS  THAN  3000A,  by  E.  D.  Schultz,  A.  C.  Holland, 
and  F.  F.  Marmo.  Rept.  on  NASA  Contract  NASw-395; 
Contract  AF  33(657)9199.  Nov  62,   I03p.  106  refs. 
GCA-TR-62-15-N:  NASA-CR-15. 


J^ASA  N63-17314  OTS  $4.60 

Geophysics  Corp.  of  America,  Bedford,  Mass. 
PLANETARY  AERONOMY  DC:  THE  DARK  SIDE 
AIRGLOW  OF  VENUS,  by  NeviUe  Jonathan  a«l 
George  Doherty.   Rept.  on  NASA  Contract  NAS*-395. 
Feb  63,  44p.  6  rrfs.   GCA-TR-63-1-N;  NASA-CR-14. 


NASA  N63- 17315  OTS  $8. 10 

Geophysics  Corp.  of  America,  Bedford,  Mass. 
PLANETARY  AERONOMY  X:  ATOMIC  POLARI- 
ZAMUTIES  AND  SHIELDING  FACTORS,    by  A. 
Dalgamo.   Rept.  on  NASA  Contract  NASw-395.  Feb  63, 
87p.  96  refs.   GCA-TR-63-2-N;  NASA-CR-6. 


NASA  N63-17316  OTS  $2.60 

Geophysics  Corp.  of  America,  Bedford,  Mass. 
PLANETARY  AERONOMY  XI:  ABSOLUTE  INTENSITY 
MEASUREMENTS  IN  THE  VACUUM  ULTRAVIOLET, 
by  J.  A.  R.  Samson.   Rept.  on  NASA  Contract  NASw- 
395.   Mar  63,  28p.  6  refs.   GCA-TR-63-3-N; 
NASA-CR-7. 
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NASA  N63- 17317  OTS  $3.60 

Geophysics  Corp.  of  America,  Bedford,  Mass. 
PLANETARY  AERONOMY  Xll:  THE  ROLE  OF 
INTERPLANETARY  DEBRIS  IN  PLANETARY  AT- 
MOSPHERES: 1 .  SODIUM  IN  THE  EARTHS  AT- 
MOSPHERE, by  P.  P.  Marmoand  H.  K.  Brown. 
Rept.  on  NASA  Contract  NASw-39S.  Mar  63.  38p. 
I9ref8.  OCA  TR-63-4-N:  NASA  CR-13. 


NASA  N63- 17318 


OTS  $1.60 


Geophysics  Corp.  of  America,  Bedford,  Mass. 
PLANETARY  AERONOMY  Xlll:  ELECTRON  AND 
IW  TEMPERATURE  IN  THE  IONOSPHERE,  by 
A.  Dalgamo.   Rept.  on  NASA  Contract  NASw-701. 
Apr  63,  20p.  I2refs.  GCA-TR-63-11-N; 
NASACR-8. 


NASA  N63- 17320  0T$  $2.60 

Geophysics  Corp.  of  America,  Bedford,  Mass. 
PLANETARY  AERONOMY  XIV:  ULTRAVIOLET 
ABSORPTION  OF  SOo    DISSOQATION  ENERGIES  OF 
SO2  AND  SO,  by  P.  Warneck,  P.P.  Marmo,  and 
J.  0.  Sullivan.  Rept.  on  NASA  Contract  NASw-701. 
May  63,  25p.  17refs.  GCA-TR-63-13-N: 
NASA  CR- 10. 


NASA  N63- 15085  OTS  $2.60 

Iowa  State  U. ,  Iowa  City. 
CHARGED  PARTICLE  MEASUREMENTS  IN  THE 
VICINITY  OF  VENUS  WITO  THE  sCl  EXPERIMENT 
ON  MARINER  n.   by  L.  A.  Frank.  J.  A.  Van  Allen  and 
H.  K.  Hills.  Rept.  on  NASA  Grant  N8G-233-62. 
Feb  63,  24p.  SUI  63-6. 

NASA  N63-1591S     OTS  $1. 10 

Jet  Propulsion  Lab. ,  CaliL  Inst,  of  Tech. ,  Pasadena. 
LUNAR  REFERENCE  COORDINATES,  by 
C.  F.  Campen,  Jr.    Rept.  on  NASA  Contract  NASw-6. 
29  Dec  61.  7p.   JPL-TM-33-72. 


MASA  N63- 17342 


OTS  $5.60 


Marshall  Space  Flight  Center,  National  Aeronautics 
and  Space  Administration,  Huntsville,  Ala. 
ON  A  CONSISTENT  SYSTEM  OF  ASTRODYNAMIC 
CWSTANTS,  by  Helmut  G.  L.  Krause.    12  Dec  62, 
53p.  58  refs.   MTP-P&VE-F-62-12;  NASA  TM-X-50106 


PB  163  117      OTS  $4.60 

Research  and  Advanced  Development  Div. ,  AVCO 

Corp. ,  Wilmington,  Mass. 
ELECTRIC  FIELDS  AND  CURRENT  FLOWS  IN  AN 
AUROtAL  ARC,  by  Daniel  W.  Swift.   Scientific  rept. 
no.  4  on  Antaraic  Research  and  Data  Analysts,  Con- 
tract NSF-C255.    30  Apr  63.  42p.  5  refs.  Techmical 
rept.  RAD-TR-63-14. 

DESCRIPTORS:  •Aurorae,  Electric  fields.  Electric 
currents,  Magnetic  fields.  Electron  density.  Electrons, 
Ions,  Ionosphere,  'Geophysics,  Numerical  analysi.s, 
Astrophysics,  Antarctic  regions.  Ionospheric 
disturbances. 


Results  of  a  previous  paper  on  the  generation  and  effect 
of  electrostatic  fields  during  an  auroral  disturbance  are 
extended.  The  effect  of  a  wind  of  the  neutral  atmos- 
phere blowing  across  a  stationary  inhomogeneity  in 

electron  density  created  bv  a  stream  of  ionizing  radia- 
tion in  the  E -region  of  the  lODOsphere  is  considered. 
Equations  describing  the  generated  electric  field  in  the 
horizontal  plane  are  derived,  and  methods  for  solution 
on  a  digital  computer  are  given.   Also,  elementary 
analytical  solutions  are  given.   Resulting  electric 
current  fields  due  to  the  electric  field  and  neutral  wind 
are  computed.    It  is  found  that  the  computed  current 
systems  do  not  resemble  those  deduced  from  magnetic 
data.  The  reasons  for  the  discrepancies  are  discussed. 
(Author) 


NASA  N63- 16728  OTS  $4.60 

Southwest  Center  for  Advanced  Studies.  Dallas.  Tex. 
TERMINATION   OF  SOLAR  WIND  AND  SOLAR  MAG- 
NETIC FIELD,   byW.  L  Axford.  A.  J.  Dessler,  and 
B.  Gottlieb.  Rept.  on  NASA  Grant  NsG- 269-62.  26 Oct 62, 
43p.  25  refs.  NASA  CR-50153. 

NASA  N63-15251       OTS  $2.60 

Space  Sciences  Lab. ,  U.  of  California,  Berkeley. 
FAULT  MECHANICS  OF  THE  LUNAR  STRAIGHT 
WALL  AND  THE  NATURE  OF  MARE  MATERIAL, 
by  Robert  G.  Strom.    Rept.  on  NASA  Grant  N8G-145-61. 
Jan  63,  21p.  15  refs.   Series  4,  issue  8. 


BEHAVIORAL  SCIENCES 


PB  163  154      OTS  $1.10 

American  Inst,  for  Research,  Pittsburgh,  Pa, 
TEAM  LEARNING  AS  A  FUNCTION  OF  MEMBER 
LEARNING  CHARACTERISTICS,  by  David  J.  Klaus 
and  Robert  Glaser.   13  Apr  63,  8p. 

DESCRIPTORS:  •Learning,  •Group  dynamics, 
•Training,  Social  communication 

The  principal  finding  of  this  study  is  that  diffeoences 
in  team  learning  can  be  specifically  related  to  the 
proficiency  which  team  members  attained  during  prior 
individual  learning. 

AD- 299  830  OTS   $5.60 

Institute  of  Aerophysics,  U.  of  Toronto  (Canada). 
ANNUAL  BULLETIN,   1963,  Mar  63,  59p.     13  refs. 

DESCRIPTORS:  •Catalogs,  •Universities,  Education. 

The  Bulletin  is  intended  to  serve  two  main  purposes: 
(1)  to  provide  prospective  students  of  the  science  and 
engineering  of  aeronautics  and  astronautics,  and  of 
plasmadynamics.  both  undergraduate  and  postgraduate, 
with  information  concerning  the  programs  offered  at 
the  University  of  Toronto  in  these  subjects.    This  in- 
formation should  be  of  value  to  guidance  counsellors 
as  well.    In  this  connection,  the  Bulletin  should  be  read 
jointly  with  the  relevant  University  Calendar,  i.e.  that 


S-2 


of  the  Faculty  of  Applied  Science  and  Engineering 
(undergraduate),  or  that  of  the  School  of  Graduate 
Studies  (postgraduate).    (2)  to  serve  as  a  yearbook  for 
the  staff  and  students  of  the  Institute,  containttig  a 
record  of  the  various  activities  of  interest,  afyl  of  the 
student  body  past  and  present.    (Author) 


BIOLOGICAL  SOENCES 

TID-17695      OTS  $7.60 

Argonne  National  Lab. .  111. 
ELECTRON  MICROSCOHC  STUDIES  CW  T\^t  GIANT 
AMOEBA,   PELOMYXA  ILLIN06ENSIS.  by  Robert 
Earle  Waterman.    Rept.  on  Contract  W-31-l6*-eng-38. 
June  62,  80p.  38  refs.    U AC -6938. 

BNL-6546   OTS  $3.60 


Brookhaven  National  Lab. ,  Upton,  N.  Y 
FUNDAMENTAL  PROGRAM  OF  LATE  NEUHOLOGI- 
CAL  EFFECT  FOLLOWING  ACUTE  IRRAD 
by  Y.  L.  Yamamoto.  Rept.  on  Contract  AT 
16.    26  Oct  62,  39p.    36  refs. 


TID- 17703     OTS    $L«) 


ATION, 
-2-GEN- 


P 


Pittsburgh  U. ,  Pa. 
STUDIES  ON  THE  AUTECOLOGY  OF  VASCk^LAR 
HYDROPHYTES  AND  THEIR  ROLE  IN  PROlJUC- 
TIVTTY  AND  MINERAL  CYCUNG  IN  AQUAfflC 
ECOSYSTEMS,  by  Richard  T.  Hartman.  Rept,  on 
Contract  AT(30- 1)3018.    15  Jan  63,  20p.  16  rejfs. 


Biochemistry 

NASA  N63- 17219   OTS   $8.10 

Aeronutronic,  Newport  Beach.  Calif. 
EXPERIMENTAL  STUDIES  FOR  THE  DETECTIOV 
OF  PROTEIN  IN  TRACE  AMOUNTS,  byR.  p.  Kay. 
Final  technical  rept.  on  NASA  Contract  NASr  ■t84. 
Mar  63,  8lp.  26  refs.  U-2062;  NASA-CR-50^5. 

TID- 18020      OTS  $1.60 


Injtr 


Bergen  U.  (Norway) 
FRUCTOSE   1.6-DIPHOSPHATE  BREAKDOWllj 
ESCHERICHIA  CQU,  by  Leiv  Klungs))yr, 
and  Karen  B.  Helle.   Rept.  on  Contract 
lip.  4  refs. 


TID- 17972      errs  $1.10 


IN 
Grundt, 
lAEAlrpS.    1962, 


Missouri  U.,  Columbia. 
(ABSORPTION  OF  IONS  BY  PLANT  CELLS  J 
J.  Levitt.   Final  rept.    1  Oa  58-31  Jan  63,  or 
AT(11-1)683.    (1963]  7p.  6  refs. 


ly 
Contract 


TTD- 17522  OTS  $1.10 

New  York  U. ,  N.  Y. 
IN  VITRO  BINDING  STUDIES  OF  RARE  EARTHS  AND 
RARE  EARTH  CHELATES  TO  PROTEINS  AND 
NUCLEIC  ACIDS,   by  Eugene  Y.  Berger.    Final  rept. , 
1  Dec  61-30  Nov  62,  on  Contract  AT(30- 1)3015.  9p. 
7  refs. 


TID- 16795      GTS  $2.60 

Oregon  State  U. ,  Corvallis. 
THE  MODE  OF  ACTION  OF  LABELEED  2,4-DI- 
CHLOROPHENOXYACETIC  ACID  AND  SIMILAR 
AGENTS,  by  S.  C.  Fang.   Final  rept.  on  Contract 
AT(45-1)304.   (1962)  27p.  31  refs. 


Medical  Specialties  and  Equipment 


PB  163  321 


OTS  $7.60 


Battelle  Memorial  Inst. ,  Columbus,  Ohio. 
THE  FURTHER  DEVELOPMENT  AND  EVALUATION 
OF  AURAL  READING  DEVICES  FOR  THE  BUND, 
by  John  S.  Abma,  Lois  L.  Huffman  and  others. 
Summary  rept. ,  1  July  59-30  June  60,  on  Contract 
V1005M-1961.   30  June  60.  73p.  AD-242  223. 

DESCRIPTORS:  •Reading  machines.  Design,  Circuits, 
Maintenance,  Operation,  •Pattern  recognition, 
•Blindness.  •Prosthetics,  •Training  devices.  Track- 
ing, Sound  signals,  Coding. 

Eleven  blind  subjects  were  divided  into  three  training 
classes  on  the  basis  of  their  previous  training  and 
ability  to  use  the  reading  devices.   Context  training 
resulted  in  slightly  improved  scores;  more  experience 
and  training  in  ttie  use  of  context  might  bring  additional 
improvement.   The  best  reading  speed  achieved  with 
manual  operation  of  the  probe  was  15  words  per 
minute.  Two  ejqperiments  were  conducted  to  test  the 
desirabilitv  of  a  mechanical -tracking  accessory.   The 
use  of  a  mechanical -tracking  simulator  gave  reliably 
improved  performance  for  both  randomized-alphabet 
and  connected-text  reading.   Development  of  a 
suitable  mechanical -tracldng  device  is  recommended 
as  an  aid  for  future  training.   A  series  of  code  studies 
resulted  in  the  recommendation  of  an  improved  code. 
An  "automatic  shut -off"  was  devised  and  installed  in 
all  of  the  prototype  reading  devices.   The  shut -off 
operates  when  the  reader  probe  is  lifted  from  the 
printed  page,  turning  off  the  tones  which  would  other- 
wise be  heard  continually.   (See  also  PB  144  748) 


BNL-6572   OTS   $1.60 

Brookhaven  National  Lab. ,  Upton,  N.  Y. 
USE  OF  A  DIGITAL  COMPUTER  IN  THE  DEVELOP- 
MENT OF  A  POSITION  SCANNING  PROCEIXIRE,  by 
James  S.  Robertson  and  Arcadio  M.  Niell.    Rept.  on 
Contract  AT-30-2-GEN-16.  20p. 
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PB  163  381  OTS  $3.60 

Navy  E3q)erlniental  Diving  Unit,  Naval  [Weapons 

Plant]  Washington.  D.  C. 
CALCULATION  OF  AIR  DECOMPRESSION  TABLES, 
by  J.  V.  Dwyer.  29  Nov  55,  39p.  Research  rept.  4-56. 

DESCRIPTORS:    Tables,  •Decompression,  •Diving, 
Air,  Pressure,  Tissues  (Biology),  Numerical  methods 
and  procedures. 

This  report  presents  the  dieory  of  air  decompression  In 
didactic  form,  including  definitions,  theory  of  expo- 
nential saturation,  and  theory  of  tissue  ratios.  The 
report  provides  a  procedure  for  step-by-step  calcu- 
lation at  decompression  schedules,  together  with  the 
necessary  tables  and  work  sheets.  The  discussion 
touches  on  other  methods  of  calculation,  on  one  use  d 
this  method,  and  on  the  probable  validity  of  this  method. 
The  recomniendatiohs  are  for  programming  a  computer 
and  for  using  the  report  as  a  text.   (Author) 

PB  163  380  OTS  $4.60 

Navy  Experimental  Dtvlng  Unit,  Naval  [Weapons 

Plant]  Washington,  D.  C. 
REPETITIVE  DIVING  DECOMPRESSION  TABLES,  by 
M.  des  Granges.    9  Jan  57,  50p.    4  refs.  Research 
repc  6-57. 

DESCRIPTORS:  •Diving,  •Decomiwcsaion,  Tables, 

A  decompression  procedure  for  repetitive  diving  to 
depths  of  190  feet  was  devised  employing  modified 
Haldane  principles  which  have  been  reported  previously 
The  repetitive  diving  tables  provide  a  system  by   which 
a  diver  can  determine  the  necessary  increase  In  de- 
compression time  on  the  second  and  successive  dives, 
based  on  the  annount  erf  excess  inert  gas  tension  in  his 
body  after  completion  al  the  previous  dive.    The 
amount  by  which  the  decompression  time  must  be  in- 
creased varies  inversely  with  the  time  (on  surface) 
Interval  between  dives.    The  Information  for  using 
this  system  is  obtained  from  four  tables  I.e.  Decom- 
pression Table,  No  Decompression  Table,  Surface 
Interval  Table  and  the  Repetitive  Dive  Table.  The 
validity  of  this  procedure  was  tested  by  performing 
62  repetitive  dives  with  random  combinations  of  depth, 
time  and  surface  Interval.    The  procedure  as  reported 
is  considered  satisfactory  and  Is  recommended  for 
field  use.    (Author) 

.PB  163  382  OTS  $7.60 

Navy  Experimental  Diving  Unit,' Naval  [Weapona 

Plant]  Washington,  D.  C. 
STANDARD  AIR  DECOMPRESSia<J  TABLE,   by  M, 
des  Granges.   3  Dec  56,  76p.  1  ref.  Research  rept. 
5-57. 

DESCRIPTORS:    Tables,  •Decompression,  Air, 
•Diving,  Graphic  analysis.  Numerical  methods  and 
procedures. 

This  report  covers  the  test  and  developnrient  of  a  U.  S. 
Navy  Standard  Air  Decompression  Talkie,    Tlie  results 
of  609  dives  are  presented,  analyzed  and  discussed. 
The  various  attempts  to  improve  the  method  of  compu- 
tation are  reported  in  detail  and  the  table  resulting 
from  the  last  attempt  is  submitted  for  approval.  (Autiior) 


Pharmacology  and  Toxicology 


PB  163  247      OrrS$2.60 

Army  ChenrUcal  [Research  and  Development  Labs.  ] 

Army  Chemical  Center,  Md. 
THE  RESHRATORY  EFFECTS  OF  INHALED  TOXIC 
VAPORS  DISPERSED  IN  AIR.    L    AN  APPARATUS 
FOR  QUANTITATIVE  MEASUREMENTS  OF  INSPIRA- 
TORY AND  EXPIRATORY  AIR,  by  Jack  P.  Saunders 
and  Ralph  W.  Fogleman.  Apr  53,  22p.  11  r^s. 
MLRR  no.  179;  AD- II  730. 

DESCRIPTORS:  •Tachometers,  •Respiration.  Dogs, 
•Poisonous  gases.  Toxicity.  Vapors,  Air,  Measure- 
ment. •Respirometers. 

An  apparatus  is  described  for  administering  a  measur- 
able amount  of  toxic  vapxirs  to  a  dog  with  a  minimum 
resistance  to  respiration.   A  mask  was  designed  which 
differed  slightly  from  the  Basil  mask;  it  consisted  of  a 
molded  latex  rubber  cylinder  which  fitted  the  muzzle 
closely  and  terminated  in  a  cylindrical  opening  to  fit 
onto  mask  adapter  d  a  brass  valve.   The  mask  had  a 
minimal  dead  space  of  30  to  45  cc;  an  Incemal  face 
flange  and  an  external  valve  system  prevented  -nore 
than  3.9%  leakage  anj  allowed  sufficient  freedom  for 
swallowing.   Inspiratory  and  expiratory  air  volumes 
were  measured  with  a  simple  pneumocachometer.   The 
value  of  dead  space  between  the  2  volu-nes  was  em- 
ployed to  determine  the  percentage  of  toxic  gases  re- 
tained.  (DOC  abstract) 

TID-17648       OTS  $1. 10 

New  York  State  U.  Research  Foundation,  Albany. 
ACTION  OF  TRITIATED  TETANUS  TOXIN  AND 
TOXOID  UPCW  THE  ANTIBODY  FORMING  MECHA- 
NISM, by  Robert  Speirs.    Rept.  for  1  Apr  62  - 
31  Mar  63  on  Contract  AT(30- 1)3024.   Dec  62,  9p. 


Radiobiology 


TID-17641      OTS  $3.60 

Battelle  Memorial  Inst.,  Columbus,  Ohio. 
EFFECTS  OF  RADIATION  UPON  REAGGREGATION 
OF  DISSOCJiATED  EMBRYONAL  CELLS,  by 
R.  M.  Roppel.   Progress  rept.  on  Contraa 
AT(30- 1)2961.   28  Nov  62,  40p. 


BNL-6575  OTS  $2.60 

Brookhaven  National  Lab. ,  Upton,  N.  Y. 
THE  EFFECTS  OF  RAIXATIONS  OF  DIFFERENT 
LET  ON  EARLY  RESPONSES  IN  THE  MAMMAL,  by 
J.  L.  Bateman  and  V.  P.  Bond.    Rept.  on  Contract 
AT-30-2-GEN-16.  10  Dec  62,  30p.  33  refs. 


BNL-6584  OTS  $3.60 

Brookhaven  National  Lab. ,  Upton,  N.  Y. 
THE  FATE  OF  TRANSFUSED  H^- THYMIDINE  LABELED 
BONE  MARROW  CELLS  IN  IRRADIATED  RECIPIENTS, 
by  T.  M.  Fliedner,  E.  D.  Thomas  and  others.    Rept.  on 
Contract  AT- 30-2-GEN- 16.  [1962]  36p.  29  refs. 


BNL-6595     OTS   $1.10 

Brookhaven  National  Lab. .  Upton,  N.  Y. 
INDIRECT  EFFECT  OF  X-RAMATION  ON  BbNE 
GROWTH  IN  RATS,  by  R.  A.  Conard.    Rept.  tm  Con- 
tract AT-30-2-GEN-16.    21  Dec  62,  9p.    7  reU. 


BNL-780 


OTS  $2.00 


Brookhaven  National  Lab. ,  Upton,  N.  Y. 
MEDICAL  SURVEY  OF   RCWGELAP  PEOPLE  I  EIGHT 
YEARS  AFTER  EXPOSURE  TO  FALLOUT,  by  Robert 
A.  Conard,  Leo  M.  Meyer  and  others.    Rept. 
tract  AT(30-2)GEN- 16.  Jan  63,  76p.  15  refs. 
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BNL-6564      OTS     $1.60 

Brookhaven  National  Lab. ,  Upton,  N.  Y. 
POSSIBILITIES  AND  UMTTATIONS  IN  THE  U5E  OF 
TRITIATED  THYMIDINE  FOR  m  VI VQ  CYTOKINETIC 
STUDIES  ON  LYMPHORETICULAR  TISSUE,  by 
H.  Cottier,  N.  Odartchsnko  and  others.  Rept.,  on 
CoiitractAT-30-2-GEN-16,  30  Nov  62,  Up.  3(  refs. 


BNL-6588   OTS   $1.60 

Brookhaven  National  Lab. ,  Upton,  N.  Y. 
TISSUE  DISTRIBUTION  AND  STORAGE  FOR^S  OF 
VITAMIN  Bj2  INJECTED  AND  ORALLY  ADMINIS- 
TERED TO  THE  DOG,  by  Charles  Rosenblumi 
Peter  G.  Reizenstein  and  others.    Rept.  on  Ccmtraa 
AT-30-2-GEN-i6.    [1962]   14p.    16  refs. 


UCLA-510      OTS  $8.10 

California  U. ,  Los  Angeles.  School  of  Medii  ne. 
RADIOBIOLOGY.   Semiannual  progress  rept.  iqr 
period  ending  31  Dec  62  on  Contract  AT(04-l)iEN-l2. 
89p.  35  refs.   NASA  N63- 12946. 


TID- 17542      OTS    $1.60 

Montefiore  Ho8|atal,  New  York. 
Dl^RIBUTION  AND  EXCRETIC»J  OF  RADIoKcTIVE 
RARE  EARTH  CCW^POUNDS  IN  MICE,  by  Bedty 
Rosoff,  Elsie  Siegel  and  ahers.   Rept.  on  Corttraa 
AT(30-1)1763.   [1962]  17p.  21  refs.   Prepared  jiH 
cooperatlCTi  with  Veterans  Administration  Hosttul. 


NASA  N63- 16679      OTS   $  1 .  60 

Naval  School  of  Aviation  Medicine.  PensacoliiL  Fla 
ENERGY  DISSIPATION  CHARACTERISTICS  I  hi 
TISSUE   FOR  PROTCW  RADIATION  IN  SPACE.   1. 
COMPARATIVE  ANALYSIS  OF  THE   LET  SPECTRA 
OF  MONOENERGETIC.  FLARE  PRODUCED,  AND 
FISSION  NEUTRON  RECOIL  PROTONS  JOINT  RE- 
PORT OF  NASA  AND  NAVAL  SCHOOL  OF  AVIATION 
MEDICINE,  by  Herman  J    Schaefer.    24  Jan  62  „  14p. 
15  refs.   NASA  Order  R-75.    Rept.  24  on  BuM^ 
Proj.  MR005. 13-1002;  NASA-CR- 50044. 
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TID- 17650      OTS  $3.60 

New  York  Sute  U.  Downstate  Medical  Center, 

Brooklyn,  N.  Y. 
EFFECT  OF  X-IRRADIATION  ON  THE  CELLULAR 
AND  HUMORAL  RESPONSES  TO  ANTIGEN,  by  Robert 
S.  Speirs.   Rept.  on  Contract  AT(30-1)2916.    1962, 
36p.  47  refs. 


TID- 17789      OTS   $7.60 

New  York  State  Veterinary  Coll. ,  Cornell  U. , 

Ithaca,  N.  Y. 
FISSION  PRODUCT  METABOUSM  AND  RESPONSE 
IN  LABORATORY  AND  DOMESTIC  ANIMALS: 
PLANNING  STUDY  FOR  EVALUATION  OF  RADIO- 
ACTIVE CONTAMINATION  OF  THE  FOOD  CHAIN. 
byC.  L.  Comar,  R.  H.  Wasserman,  and  ahers. 
Progress  rept. ,  1  Apr  62-31  Jan  63  on  Contract 
AT(30-1)2147.   75p.  28  refs. 

TID- 17547   OTS   $3.60 

Veterans  Administration  Hospital,  Hines,  111. 
METABOLISM  AND  REMOVAL  OF  RARE  EARTHS 
IN  MAN,  by  Herta  Spencer.  D.  Laszlo,  and 
Betty  Rosoff.    Rept.  on  Contract  AT(30-1)1763.    (19621 
34p.    39  refs. 


CHEMISTRY 

TlD-17559      OTS  $1.60 

New  Hampshire  U. .  Durham. 
REACTIONS  IN  NON-AQUEOUS  SOLVENTS,  by 
Hebnut  M.  Haendler.    Progress  rept.  1  Nov  61- 
31  Oct  62,  on  Contract  AIX30-l)1964.    l  Nov  62,  15p. 


Anal)rticai  Chemistry 

NASA  N63- 16885      OTS  $4.60 

General  Atomic  Div. ,  General  Dynaniics  Corp. . 

San  Diego,  Calif. 
ABUNDANCES  OF  THE  FOURTEEN  RARE -EARTH 
ELEMENTS,  SCANDIUM,  AND  YTTRIUM  IN  THE 
SOLAR  SYSTEM  (IN  METEORITIC,   TERRESTRIAL, 
AND  SOLAR  MATTER)  by  Larry  Haskin,  R.  A. 
Schmitt,  and  R.  H.  Smith.   Rept.  on  NASA  Contraas 
NASr-75  and  NASw-579.   6  Feb  63,  44p.  79  refs. 
GA-3859;  NASA-CR-50119. 


NASA  N63- 16779      OTS  $4.60 

General  Atomic  Div. ,  General  Dynamics  Corp. , 

San  Diego,  Calif. 
RARE-EARTH,   YTTRIUM,  AND  SCANDIUM 
ABUNDANCES  IN  METEORITIC  AND  TERRESTRIAL 
MATTER,  by  R.  A.  Schmitt.   Quarterly  progress  rept. 
no.  3  on  NASA  Contraa  NASw-579.   15  May  63,  46p. 
44  refs.   GA-4221;  NASA-CR -50173. 
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Physical  Chemistry 

NAA-SR-Memo-6l5    OTS  $1.60 

Atomics  International,  Canogp  Park,  Calif. 
BLECTROMAGNBTIC  LEVITATION  OF  URANIUM  - 
THE  FREE  SUSPEhBION  OF  SOUD  AND  MOLTEN 
URANIUM  IN  SPACE,  by  P.  Gilbert.  Rept.  on 
Coniraa  AT(li-l)  GEN- 18.  2  Mar  53,  Up. 


BNL-6583  OTS   $1.10 

Brookhaven  National  Lab. ,  Upton,  N.  Y. 
THE  Mg-MgCl2  SY^EM  -  A  CHRONOPOTENTIO- 
METRIC  STUDY,  by  John  D.  Van  Norman  and  James  J. 
Egan.    Rept.  on  Contract  AT- 30-2-GEN-16.  [1961]  9p. 
7  ref  a. 


RRL-99      OTS  $1.60 

Radiation  Research  Labs. ,  Mellon  Inst. ,  Pittsburgh, 

Pa. 
PHOTOLYSIS  OF  lODOETHANE  IN  THE  GAS  PHASE, 
by  Ralph  Schindler  and  M.  H.  J.  Wijnen.    Rept.  on 
Contract  AT( 30- 1)2310.   28  Dec  62,  I3p.  18  refs. 

RRL-95      OTS  $2.60 

Radiation  Research  Labs. ,  Mellon  Inst. ,  Pittsburgh, 

Fa. 
PHOrrOLYSIS  of  mixtures  of  DIETHYL  KETONE 
AND  CARBCW  TETRACHLORIDE,  by  Jessie  E. 
Gregory  and  M.  H.  J.  Wijnen.   Rept.  on  Contraa 
AT(30-1)2310.    11  Dec  62.  22p.  21  refs. 


BNL-6589     OTS   $1.10 

Brookhaven  National  Lab. ,  Upton,  N,  Y. 
THERMODYNAMICS  OF  FUSED  SALT  MIXTURES 
FROM  EMF  MEASUREMENTS.    THE  SYSTEMS 
NaCl-KCl,  NaCl-MgCU  AND  NaCl-CeCl^  by 
James  J.  Egan  and  John  Bracker.    Rept.  on  Contract 
AT-30-2-GEN-16.    20  Dec  62,  6p.    2  refs. 

HW -75296      OTS  $1. 10 

Hanford  Atomic  Products  Operation,  Richland,  Wash. 
EFFECT  OF  HEAT  TREATMENT  CW  CLINOPTILO- 
LFTE,  by  K.  C.  Knoll.    Repc  on  Contract  AT(45-1)1350. 
19  Nov  62,  7p.  4  refs. 

TID- 17666      OTS  $1.60 

Hebrew  U. ,  Jerusalem  (Israel) 
A  STUDY  OF  LIQUIDS  UNDER  OPTICAL  AND 
IONIZING  EXCITATION  WITH  EMPHASIS  »J  EX- 
CITATION IN  THE  VACUUM  ULTRAVIOLET,  by 
A.  Weinreb.    Annual  progress  i  ept.  on  Contract 
AT(30-I)2949.    I  Mar  62,   20p. 

UCRL-7069      OTS   $9.60 

Lawrence  Radiatlca  Lab. ,  U.  at  California, 

Livermore. 
HARC  AND  HEART  THROB:  COMPUTER  PROGRAMS 
FOR  TRANSIENT  TEMPERATURE  DISTRIBUTIONS 
AND  CHEMICAL  REACTIONS  IN  COMPOSITE  SOLIDS, 
by  Arthur  L.  Edwards.   Rept.  on  Contract  W-7405-eng- 
48.    11  Dec  62,  ll3p. 


TID- 17767      OTS  $3.60 

Metals  Research  Lab.,  Carnegie  Inst.  o^Tech. , 

Pittsburgh,  Pa. 
THE  THERMAL  CONDUCTIVITY  OF  INORGANIC 
MELTS,  by  W.  O.  PWlbrook.  Annual  rept.  on  Contraa 
AT(30-1)2360.    15  Dec  62,  39p.  12  refs. 

NYO-6005  OTS  $3.60 

Princeton  U. ,  N.  J. 
)N  OF  PU 


RRL-100      OTS  $1.60 

Radiation  Research  Labs..  Mellon  Inst.,  Pittsburgh, 

Pa. 
RADIATION  RESEARCH.  Quarterly  rept. ,  10a- 
31  Dec  62  on  Contraa  AT( 30- 1)2310.   11  Jan  63.  I6p. 
NYO-10314. 


DP-813      OTS  $0.50 

Savannah  River  Lab. .  Aiken,  S.  C. 
THE  DIFFUSION  OF  LITHIUM  IN  ALUMINUM,  by 
Louis  P.  Costas.   Rept.  on  Contraa  AT(07- 2)1 .   Feb  63. 
7p.  3  refs.   NASA  N63- 15556. 


FORMATION  OF  PLATE-LIKE  COLLOIDAL  GOLD, 
by  Yuen-shen  Chiang  and  John  Turkevich.    Rept.  on 
Qmtract  AT(30- 1)1^1.    1  Jan  63,  38p.  16  refs. 


EARTH  SCIENCES 


PB  163  276      OTS  $4.60 

Coast  and  Geodetic  Survey.  Washington,  D.  C. 
GEOMAGNETIC  REPORT:  ANTARCTIC  PENINSULjN 
TRAVERSE   1961-1962,  by  P.  J.  Wasilewski.   (19631 
48p.  1  ref. 

DESCRIPTORS:  •Scientific  research,  •Terrestrial 
magnetism,  •Antaraic  regions.  Scientific 
personnel.  Measuring  devices  (Elearical  and 
Electronic),  Geophysics,  Magnetometers. 

Since  the  Imemational  Geophysical  Year,  Sno-Cat 
Traverse  Programs  have  been  conduaed  in  the 
Antaraic  to  gather  scientific  data  in  a  diversity  of 
disciplines- -The  United  States  Coast  and  Geodetic 
Survey  sends  a  magnetic  observer  as  part  of  the  trav- 
erse complement  to  establish  magnetic  stations  along 
the  traverse  route.  The  observations  taken  at  each 
magnetic  station  completely  define  the  magnetic  field  at 
that  point.   This  report  is  intended  to  give  the  reader  an 
understanding  at  Traverse  operation. 


PB  163  308      OIS    $2.60 

Institute  of  Polar  Studies.  Ohio  State  U.  Research 

Foundation,  Columbus. 
GLACIAL  GEOLOGY  OF  OHIO  RANGE,   CENTRAL 
HORUCK  MOUNTAINS,  ANTARCTICA,  by  John  H. 
Mercer.   Rept.  no.  8  on  Grant  G- 13590.  Apr  63,  22p. 
25  refs.   RF  1258. 
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1 


reSCRIFTORS:  •Glaciers,  Mountains,  •Ant^taic 
regions.  Ice,  Struaural  geology,  Stratigraphy. 
Geologic  age  determination,  •Geology.  I 

Local  glaciers  in  the  Ohio  Rar^e  oi  the  Central  Horlick 
Mountains  have  associated  ice-cored  moraines  indicat- 
ing ice  shrinkage,  but  there  is  considerable  difference 
in  the  regime  from  one  glacier  to  another.   The  older 
ice-cored  moraines  are  at  least  6000  years  B.JP.  in  age. 
The  relative  rates  of  weathering  and  gravita^inal 
transfer  of  sandstone  and  diabase  boulders  suggests  that 
one  surface  has  been  free  at  ice  for  about  720,000 
years.   The  complete  absence  of  organic  matf^r  for 
absolute  dating  makes  accurate  correlation  \*iith  other 
areas  impossible.   Striae,  perched  boulders., and 
stranded  moraines  show  that  the  main  Polar  Plateau  ice 
surrounding  the  Ohio  Range  has  been  at  leastl^O  m 
thicker  than  it  is  now.  This  amount  is  in  agrf^ment 
with  the  assumed  changes  of  the  continental  i<:e  sheet 
caused  by  its  adjustment  to  a  lower  sea  level  ^hereby 
there  is  a  large  increase  in  ice  thickness  at  the  coast 
and  a  smaller  increase  inland.  (Author) 


NASA  N63- 17339      OTS  $8.10 

New  York  U,  ColL  of  Engineering,  N.  Y. 
INTERACTION  BETWEEN  THE  SOLAR  WWp  AND 
THE  GEOMAGNETIC  FIELD,  by  James  Hurley. 
Project  rept.  on  NASA  Grant  NsG- 108-61;  DAr 36-0390 
sc-87171;  ARPA  Order  163-61.  1  Mar  61,  82  1  6  refs. 
NASA  CR -50239. 


PB  163  116      OTS  $7.60 


AVCO 


Research  and  Advanced  Development  Div. 

Corp.,  Wilmington,  Mass. 
SUDDEN  CONIMENCEMENT  VARIATIONS  OF 
GEC^AGNETIC  STORMS  IN  THE  ANTARCTIC,  by 
Terou  Sato.   Scientific  rept.  no.  2  on  Antarctic  Re- 
search and  Data  Analysis.  Contraa  NSF-C25$. 
1  May  63.  76p.  44  refs.  Technical  rept.  RAD-TR- 
63-8. 

DESCRIPTORS:  •Magnetic  storms,  •AntaraU  regions. 
Terrestrial  magnetism.  Ionospheric  disturbatces. 
Electric  fields,  Elearic  currents,  Distributj 
Analysis,  Astrophysics,  Geophysics. 

Sudden  commencements  (SC)  of  geomagnetic  I  Storms  are 
analyzed  for  six  cases,  using  magnetograms  obtained 
from  Antaraic  stations  during  the  Internatiofial  Geo- 
physical Year.   The  distribution  of  different  itpes  of 

SC,  equivalent  current  systems  and  the  changi?  with 
time,  are  examined  and  compared  with  corresponding 
Northern  Hemisphere  data;  these  data  are  the!  basis 
for  the  discussion  of  the  causes  of  the  complicated  SC 
shapes  in  high  latitudes,  especially  the  caus^of  the 
ssc^ 


PB  163  086      OTS  $5.60 


fasadena. 


Seismological  Lab. ,  Calif.  Inst,  of  Tech., 
EXCHANGE  SCIENTIST  WITH  THE  U.S.S. 
ANTARCTIC  EXPEDITION,  1960-61.  by  Gillt^rt  Dewan 
Rept.  on  Grant  no.  G-9256.   (I962j52p.  8  refc. 


DESCRIPTORS:  •Scientific  personnel,  •Scientific  re- 
search, •Antaraic  regions,  Buildings,  Logistics, 
Transportation,  Seismological  stations,  Gec^ysical 
prospecting,  Astronomical  geodesies.  Measuring 
devices  (Elearical  and  Elearonic),  Data,  •Geophysics. 

The  California  Institute  of  Technology  presented  a  plan 
for  sending  an  American  geophysicist  to  take  part  in  the 
earth  sciences  program  of  the  5th  Soviet  Antaraic 
Expedition,  1960-61.   His  duties  were  to  include  routine 
observations  and  research  at  the  Mirny  seismograph 
station  and  participation  in  the  seismic,  gravimetric 
and  magnetic  investigations  conduaed  on  the  Soviet 
traverse  operations.  This  proposal  was  accepted. 


Climatology  and  Meteorology 

AD-283  102  OTS  $7.60 

Marine  Lab. ,  U.  of  Miami,  Coral  Gables,  Fla 
EVALUATION  AND  APPLICATION  OF  A  SPEOAL 
WEATHER  RADAR  RECEIVER  SYSTEM,    by  H.  W. 
Hiser,  P.  E.  Norman,  and  C.  E.  Steen.  Final  rept.' 
22  Dec  60-19  Feb  62,  on  Contract  NOw-61-0246-d. 
Mar  62,  78p.  12  refs.  Rept.  no.  8888-4;  Rojt. 
no.  ML  62255. 

DESCRIPTORS:    •Meteorological  radar,  •Radar 
reflections.  Tornadoes,  Radar  equipment.  Display 
systems.  Range  finding,  CaUbration,   Plan-position 
indicators,  Frequency  stabilizers.  Radar  receivers, 
Precipitation. 

This  report  covers  the  evaluation  of  a  specially  designed 
radar  receiver  system  for  research  and  operational  use 
in  the  field  of  meteorology.   Numerous  second  and  third- 
generation  modifications  and  improvements  in  the 
SP-IM  radar  system  are  described,  which  were  neces- 
sary to  fully  utilize  the  new  receiver  system.    Several 
modernizations  and  improvements  in  the  model  CR-2 
radarscope  cameras  are  also  presented.   Results  of  a 
two-year  study  of  precipitation  echo  heights  in  the 
South  Florida  region  are  summarized. 

PB  163  319      OTS  $4.60 

National  Severe  Storms  Projea.  Kansas  City,  Mo. 
DYNAMICS  OF  SEVERE  CONVECTION  STORMS,  by 
Chester  W.  Newton.   July  62,  49p.  110  refs.   Rept. 
no.  9;  NASA  N63- 10209. 

DESCRIPTORS:  •Storms,  •Thunderstorms,  •Convection 
Dynamics,  Atmospheric  motion,  'Air  mass  analysis. 
Tracking.  •Clouds.  Barometric  pressure. 

This  review  outlines  in  very  broad  and  qualiutive 
terms,  the  processes  thought  to  be  relevant  to  the 
storm  as  a  motion  system. 

PB  163  254      OTS  $1.60 

New  York  U.  Coll.  of  Engineering.  N.  Y 
THE  DEVELOPMENT  OF  AN  OBSERVATIONAL  SYS- 
TEM FOR  TURBULENT  WIND,   TEMPERATURE  AND 
HUMIDITY  MEASUREMENTS  OVER  COASTAL 
WATERS,  by  Joseph  Pandolfo.   Rept.  on  National 
Science  Foundation  Grant  NSF  G- 11 105.   Oa  62,  18p. 
13  refs. 
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DESCRIPTORS:  •Meteorological  instruments,  Meas- 
urement, •Meteorological  parameters,  Beaches, 
Water,  Anemometers,  Thermocouples,  Hygrometers, 
•Marine  meteorology.  Design.  Operation, 
Meteorology. 

An  observational  system  for  turbulent  wind  measure- 
ments over  shallow  water  is  ilescribed.  The  instrument 
platform  is  a  bottom  based  tower  with  an  attached  float 
for  any  necessary  auxiliary  electronic  equipment.  The 
•easing  elements  are  bivanes,  heated  thermocouple 

anemometers  and  thermocouple  psychrometers. 
Sensor  outputs  are  converted  to  frequency-modulated 
signals  which  are  transmitted  to  a  control  and  record- 
ing center  by  cable.  The  recording  is  on  a  professional 
quality  audio  nMgnetic  tape  recorder .   Some  d  the 
faults  in  the  system  exhibited  during  field  tests  are 
described,  but  precise  evaluation  of  system  perform- 
ance was  prevented  by  failure  to  record  the  time 
reference  signal  satisfaaorily.  (Author) 

NASA  N63- 17139  OTS  $1.60 

Stanford  Research  Inst. ,  Menlo  Park,  Calif. 
FREQUENCY  DISTRIBUTIONS  OF  SHOWER  SEES, 
by  A.  S.  Dennis  and  F.  G.  Femald,  Rept.  on  NASA 
Contract  NASr-49(06).   [1963]  14p.  5  refs.  NASA- 
CR-50172. 


NASA  N63- 17335  OTS  $9.10 

Stanford  Research  Inst. ,  Menlo  Park,  Calif. 
RAINFALL  DETERMINATIONS  BY  METEOROLOQ- 
CAL  SATELUTE  RADAR,  by  Amett  S.  Dennis.   Final 
rept.  on  NASA  Contract  NASr-49(06).    Apr  63,  llOp. 
83  refs.  SRI  Proj.  4080;  NASA  CR-50193. 


Geology 

PB  163  277      GTS  $7.60 

Bureau  d  Mines,  Washington,  D.  C 
MOUNT  GRAN  COAL  OEPOSTTS,   VICTORIA  LAND, 
ANTARCTICA,  by  John  J.  MuUigan  and  others.    1963, 
74p.  26  refs.   Rept.  on  Investigations  6218. 

DESCRIPTORS:  •Coal,  Deposits,  •Antarctic  regions, 
•Economic  geology.  Geological  survey.  Petrology, 
Chemical  properties.  Physical  properties.  Chemical 
analysis. 


NASA  N63- 16720      GTS  $2.60 

California  U. ,  La  JoUa. 
THE  UREY -CRAIG  GROUPS  OF  CHONDRITES  AND 
THEIR  STATES  OF  OXIDATION,  by  Hans  E.  Suess. 
Rept.  on  NASA  Contract  NsG-322-63.    1963,  27p. 
32  refs.  NASA  CR-50011. 


PB  163  059      OTS  $6  60 

Geological  Survey,  Washington.  D.  C. 
ASTROGEOLOGIC  STUDIES.   Semiannual  progress 
rept.  26  Feb- 24  Aug  61.   Mar  62,  64p.  87  refs. 

DESCRIPTORS:  •Astrophysics,  •Geology,  •Meteorites, 
•Craters,  •Obsidian,  Petrology,  Phase  studies, 
•Extraterrestrial  topography,  •Moon,  Mapping. 

Contents: 

Extraterrestrial  material 
Crater  investigations 
Geologic  mapping  of  the  moon 


TID-180b2      OTS     $21.00 

Lament  Geological  Observatory,  Columbia  U. , 

Palisades,  N.  Y. 
INVESTIGATIONS  IN  ISOTOPfC  GEOCHEMISTRY,  by 
J.  Laurence  Kulp,  E.  J.  Catanzaro  and  others.  Annual 
progress  rept.  no.  8.   Rept.  on  Contraa 
AT(30-1)1669.   31  Jan  63,  359p.  148  refs. 


Oceanography 

NYO-10300      OTS  $1.60 

Lament  Geological  Observatory,  Columbia  U. , 

Palisades,  N.  Y. 
CIRCULATICW  OF  OCEANIC  WATERS,  by  Robert  D. 
Gerard.    Final  rept.   on  Contract  AT(30-1)  1808. 
Apr  62,  15p.  9  refs. 


TID- 17671     OTS     $9.10 

Washington  U. ,  Seattle. 
THE  COLUMBIA  RIVER  DISCHARGE  AREA  OF  THE 
NORTH-EAST  PACIFIC  OCEAN,  by  George  C. 
Anderson,  Clifford  A.  Barnes  and  others.   A  literature 
survey.  Rept.  on  Contraa  AT(45- 1)1385.  July  61, . 
104p.  Ref.  M61-25. 


Physics  of  the  Atmosphere 


NASA  N63- 16672      OTS   $160 

Goddard  Space  Flight  Center,  National  Aeronautics 
and  Space  Administration,  Greenbeh,  Md. 
CHARGED  PARTICLE  REACHCWS  OF  IMPORTANCE 
IN  THE  IONOSPHERE,  by  A.  C.  Aikin.    1  Aug  62,  18p. 
16  refs.   NASA  X-615-62-132;  NASA  TM  X-50029. 


NASA  N63- 15933      OTS  $1. 10 

California  U. ,  La  JoUa..  School  of  Science  and 

Engineering. 
a«J  A  POSSIBLE  CORRELATION  BETWEEN  CLASSIFI- 
CATIC»JS  AND  K-A  AGES  OF  CHONDRITES,  by 
IQaus  KeiL  Repi.  on  NASA  Grant  NsG-322-63.  [1963] 
8p.  19  refs. 


NASA  N63-17104      aTS$2.60' 

Goddard  Space  Fli^i  Center,  National  Aeronautics 
and  Space  Administration,  Greenbelt,  Md. 
ELECTRON  LOSS  RATE  FROM  THE  OUTER  RADIA- 
TION BELT,  by  S.  Bloom,  L.  Mann,  F.  Seward,  and 
others.    1962,  21p.  18  refs.    NASA  TM  X-50017; 
NASA  X-640-62-38. 
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ENGINEERING 

PB  163  371      OTS  $17.00 

Andersen,  Arthur,  and  Co. ,  Chicago.  111. 
REPORT  ON  SURVEY  AND  ANALYSIS  OF  DIF- 
FERENCES BETWEEN  U.  S.  NAVY  SHIPBUILDING 
COSTS  AT  NAVAL  AND  PRIVATE  SHIPYARDS.    Rept. 
on  Shipbuilding  Cost  Study,  Contraa  NObs-#677. 
30  Nov  62,  262p. 


DESCRIPTORS:  •Naval  vessels  (Combatant]|,!  Naval 
vessels  (Support),  Construction,  Maintenanf^, 
•Costs,  Analysis,  Labor,  •Shipyards. 


On  the  basis  of  review  and  analysis  at  construction 
costs  for  24  ships,  it  is  concluded  that  5  prltate  ship- 
yards built  14  of  these  ships  at  less  cost  to  the 
Government  and  to  the  Department  d  Defense  than  the 
comparable  10  ships  built  by  6  Naval  shipyanis. 


OTSSB-514   OTS   $0.10 

Office  of  Technical  Services,  Dept.  of  Co^iimerce 

Washington,  D.  C. 
ENGINEERED  PERFORMANCE  STANDARti>fc 
2p.    29  refs.    OTS  Selective  Bibliography 


SB 


July  63, 
514. 


DESCRIPTORS:  •Bibliographies.  Handbooks]  •Opera- 
tions research.  Engineers,  Maintenance  perisonnel, 
•Job  analysis,  •Standards.  '' 


Lists  29  engineered  performance  standards '(^veloped 
by  U.  S.  Navy  Bureau  of  Yards  and  Docks  engineers 
for  all  crafts  in  public  works  maintenance.    The 
standards  (handbooks  and  formulas)  are  based  on  a 
detailed  analysis  of  the  work  required  in  building 
maintenance,  machine  repair  and  related  wifk  in  a 
variety  of  trades  at  Navy  Installations.  Eaclk  step  in 
a  given  job  is  laid  out  in  detail;  publications  can  thus  bt 
used  for  planning  and  estimating  a  wide  ranif  of  jobs 
in  maintenance,  repair,  or  construction,    (i  uuthor) 


Civil  Engineering 


PB  163  155      OTS  $2.60 

Queen's  U. ,  Kingston  (Canada). 
SHEAR  LAG  IN  BEAM  AND  SLAB  COMBnil^TIONS 
by  J.  A.  N.  Lee.  Apr  63,  25p.  5  refs.  d 
rept.  no.  30. 


research 


DESCRIPTORS:  •Struaures,  •Beams  (StrucUural), 
Sheets,  •Shear  stresses,  •Load  distributioj;  Civil 
engineering,  Mathematical  analysis,  Siruairal 
properties. 

This  report  is  an  amplification  of  the  mathettiatical 
derivation  for  the  theory  of  stresses  in  Tee-beams 
originally  published  as  :  The  Effeaive  Width  of  Tee- 
beams"  The  Struaural  Engineer  V.  XL.  N<     1. 
January  1962,  by  J.  A.  N.  Lee. 


PB  163  269  OTS  $11.50 

Stanford  U. ,  Calif. 
HYDRODYNAMICS  OF  FLOW  INTO  CURB-OPENING 
INLETS,  by  Richard  J.  Wasley.   Technical  rept.  no.  6 
on  Contract  CPR  11-7623.   Nov  60,  154p.  23  refs. 

DESCRIPTORS:    Roads,  Drainage,  Hydraulic  research. 
Fluid  mechanics,  •Hydrodynamics,  Theory,  Civil 
engineering. 

A  theoretical  analysis  and  experimental  investigation 
of  the  hydrodynamic  problem  associated  with  the 
curb-opening  inlet  is  presented.   The  goal  is  to  provide 
information  to  aid  in  the  rational  design  of  highway 
inlets.   The  channel  (or  gutter)  considered  in  tiiangular 
in  cross- section  with  one  side  nearly  vertical,  placed 
on  a  continuous  grade  with  no  depression  in  the  channel 
bottom.   At  a  certain  distance  from  the  lifiper  end 
sufficient  to  establish  uniform  flow  condition,  the  verti- 
cal side  terminates  abrvqjtly;  this  marks  the  beginning 
of  the  section  under  study.    The  length  of  the  c^)ening  is 
sufficient  to  allow  all  the  flow  to  pass  over  the  inlet  lip. 
Slopes  greater  than  the  critical  are  investigated  ana- 
lytically and  experimentally;  some  data  on  flows  in  or 
very  near  the  subcritical  regime  are  also  obtained. 


Electrical  and  Electronic  Engineering 

PB  163  316  OTS  $1.60 

Microwave  Research  Inst. ,  Polytechnic  Inst,  of 

Brooklyn,  N.  Y. 
TOE  EVALUA-nON  OF  A  SECTIONALIZED  SHIELDED 
ENCLOSURE,   by  Liborio  J.  Castriota,  Horace  Vasques, 
and  Leonard  Schwartz.    Rept.  on  Contract  AF  28(099)8. 
11  July  52,  17p.  3  refs.  Rept.  R-275-52;  FIB  214; 
ATI- 170  716. 

DESCRIPTORS:    •Electronics  laboratories,  •Noise 
(Radio),  Inhibition,  •Electromagnetic  shielding, 
•Filters  (Electromagnetic  wave).  Attenuation,  Tests. 

Tlds  repon  includes  a  discussion  and  comparison  of 
existing  methods  used  to  obtain  die  shielding  efficiency 
of  cell  type  screen  rooms.    The  mediods  discussed 
include  the,   "door  open-door  closed",   "inside-outside", 
and  the  "uniform  field  method". 


PB  163  384      OTS  $4.  60 

Naval  Research  Lab. ,  Washington,  D.  C. 
RESOLUTION  CAPABIUTIES  OF  CATHODE-RAY 
TUBES  10BP4,  10FP4,  AND  16AP4,  by  M.  F.  Hodges. 
30  Nov  59,  4^  10  refs.  NRL  rept.  3772. 

DESCRIPTORS:  •Cathode  ray  tubes,  •Resolution, 
Effectiveness,  Determination,  Measurement,  Bright- 
ness, Electronics,  Optics,  Television  display  systema 

Ths  resolution  capability  of  each  of  three  types  of  c-r 
tubes,  namely,  typss  10BP4,   10FP4,  and  16AP4,  has 
been  determined  by  a  simple  technique  to  be  in  the 
order  of  125  lines  p)er  inch.   Factors  influencing  such 
determination  including  viewing  distance,  ambient 
lighting,  tube  operating  potentials,  and  brightness 
contrast  are  discussed.    Light  output  comparisons  for 
equal  power  and  signal  input  to  the  three  tubes  show 
j.Q  maximum  light  output  from  the  type  10FP4.  (Author) 


PB  163  383    OTS    $2.60 

Navy  Electronics  Lab.,  San  Dtego,  Calif.        

STUDY  OF  NORTH  ATLANTIC  VLF  TRANSMITTING 
STATION,  by  W.  E.  Gustafaon,  T.  E.  Devaney,  and 
A.  N.  Smith,  22  June  59,  29p.    10  refs.  NEL  repc. 
DO.  909. 

DESCRIPTORS:  •Very  low  frequency.  Radio  communi- 
cation systems.  Model  tests,  *Antennas. 

The  Developmental  Engineering  Corporation  design  for 
the  North  Atlantic  VLF  Amemia  System  was  evaluated 
using  theory  and  model  studies.    The  following 
engineering  estimates  were  obtained:  (1)  antenna  ef- 
ficiency, 48  per  cent  in  the  winter  and  58  per  cent  in 
the  summer;  (2)  antenna  Q,  315  in  the  winter  and  375 
in  the  sumnner.    It  was  recommended  that  the  contrac- 
tor's electrical  design  be  adopted  (the  structural  de- 
sign was  not  evaluated  by  the  Laboratory).    (Author) 


PB  163  324 


OTS  $13.50 


RCA  Defense  Electronic  Products,  C:anKlen,  N.  J. 
MICRO-MODULE  PRODUCTION  PROGRAM. 
Quarterly  repi.  no.  2,  I  July- 1  Oct  58,  on  Contract 
DA  36 -(B9-8C -75968.    [1958J  I95p.  AD-211  579. 

DESCRIFTORS:  ♦Microminiaturization  (Electronics), 
Production,  •Electronic  circuits,  Subminiature  elec- 
tronic equipment,  Radio  eouipment,  Capacitors,  Re- 
sistors, Semiconductors,  Quartz,  Crvsul  oscillators. 
Crystal  units.  Tuned  circuits,  Digital  systems. 
Reliability  (Electronics),  Electronic  equipment. 

The  accomplishments  during  the  Second  (Quarter  have 
been  hiidily  slenificsnt  in  the  effort  to  achieve  the 
flosls  oTthe  N«crt)-Module  Program.   Major  strides 
nsve  been  made  in  the  establishment  and  refinement  of 
the  system  design  including  the  establishment  of 
standards  for  the  first  generation  of  nucro-modules    • 
and  basic  methods  of  constriction  of  assemblies  and 
equipments  from  these  modules.   Important  advances 
were  made  in  the  area  of  application  of  materials, 
particularly  in  ferrites  and  thin  dielectric  films.   In 
addition,  preliminary  micro-elements  of  all  basic 
types  were  built  and  preliminary  nrKxlules  of  several 
types  were  constructed.   All  significant  limited-scope 
subcontracts  were  let  during  tms  quarter. 


PB  163  326      OTS  $16. 50 

RCA  Defense  Electronic  Products.  Camden,  N.  J. 
MICRO-MODULE  PRODUCTION  PROGRAM.    Quarterly 
repi.  no.  3,   1  Oct  58-1  jan  59,  on  Contract  DA  36-039- 
8C-75%8.  [1959J  256p.    AD- 214  176 

DESCRIPTORS:  •Microminiaturization  (Electronics), 
Production,  •Electronic  circuits,  Subminiature  elec- 
tronic equipment.  Radio  equipment.  Capacitors. 
Resistors.  Senuconductors.  Quartz,  Diodes,  Tuned 
circuits.  Digital  systems.  Multiplex,  Reliability 
(Electronics),  Electronic  equipment. 

The  wafer  design  has  been  standardized  for  modules 
under  the  present  program.    The  set  of  initial  general 
standards  for  preferred  dimensions  and  layout  estab- 
lished has  been  used  successfully.    Evaluation  of  vari- 
ous micro-wafer  materials  continued,  including  alu- 
mina. Fotoceram,  and  beryllia.   An  evaluation  of  her- 
metic sealing  techniques  for  transistors  was  carried 


out,  with  a  resulunt  indication  that  a  hot-sealing  proc- 
ess would  be  employed  as  the  basic  sealing  technique. 
All  of  the  resistors,  capacitors,  and  inductors  re- 
quired for  the  16  preliminary  modules  were  success- 
fully designed  and  constructed.    A  nimber  of  prelimi- 
nary diode  samples  were  evaluated  and  subjected  to 
life  testing,  and  satisfied  the  requirements.  (See  also 
PB  163  324) 

PB  163  325  OTS  $15. 50 

RCA  Defense  Electronic  Products,  Camden,  N.  J. 
MICRO-MODULE  PRODUCTICW  PROGRAM.   Quarterly 
repi.  no.  4,   1  Jan- 1  Apr  59,  on  Contract  DA  36-039- 
sc-75968.  [1959]  238p.  AD-220  823. 

DESCRIPTORS:     •Microminiaturization  (Electronics), 
Production,  •Electronic  circuits,  Subminiature 
electronic  equipment.  Radio  equipment.  Radio  receivers, 
Capacitors,  Resistors,  Semiconductors,  Crystal  units, 
Tuned  circuits.  Digital  systems.  Encapsulation,  Heat 
transfer.  Reliability  (Electronics),  Electronic  equip- 
ment. 

Major  achievements  of  this  quarter  have  included  a 
demonstration  of    mlcromodular  receivers  at  the 
Progress  Report  at  Washington,  D.  C. ,  heat  transfer 
stxidies,  crystal  micro-element  fabrication  and  tlie 
■  electric  tuning  task.   (See.  also  PB  163  326) 

TID- 17614     OTS   $2.60 

Sandia  Corp. ,  Livernx)re,  Calif. 
THE  DETERMINATION  OF  ACCURACY  OF  A 
RANDOM  NOISE  EQUAUZATION  SYSTEM  FOR   AN 
ELECTTRODYNAMIC  EXCITER,  by  D.  F.  Hillyer. 
Repr..  on  Contract  AT(29- 1)789.  Dec  62,  23p.  2  refs.' 
SCDC-2036. 


PB163  152   OTS   $5.60 

Sea  Water  Conversion  Lab. ,  U.  of  California, 

Richmond. 
SALINE  WATER  CONVERSION  RESEARCH.  Berkeley 
progress  rept.,  1  July- 31  Dec  62,  Feb  63,  58p. 
13  refs.  Rept.  no.  63-3. 

DESCRIPTORS:  'Sea  water,  •Desalination,  Scientific 
research,  •Evaporators,  •Heat  exchangers,  •Electro- 
dialysis,  •Distilling  plants.  Design.  Operation,  Ion 
exchange.  Fog,  •Solar  furnaces.  Foils,  Copper, 
Atmospheric  pressure.  Freezing,  Separation,  Carbon 
dioxide.  Solubility. 

Multiple -effect  rotating  evaporator 

Sea  water  evaporation  by  immiscible  liquid  heat 

transfer  electrodiaiysis 
Use  of  high  temperatures  in  thermal  distillation 

Vacuum -flash  distillation  utilizing  low -temperature 

differeiKes 
Solar  and  atmospheric  distillation 
Freeze  separation 
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Ordnance,  Missiles,  and  Sat»llita  VahiclM        ad- 293  987     OTS  $2.60 


PB  163  327   OTS   $5.60 

Army  [Missile  Ckxnmand]  Redstone  Arsenii 
CONTROL-FEEDBACK  STABILITY  ANALYsjfs, 
Mario  H.  Rheinfurth.    1 1  Jan  60,  60p.    8  refs 
no.  DA -TR -2-60;  AD- 232  447. 


Ala. 
by 
Rept. 


DESCRIPTORS:  •Guided  missiles,  •Stabllltyl  Flutter, 
Vibration,  Yaw,  •Dynamics,  Instrumentation,  Mathe- 
matical analysis,  Propellant  tanks.  Liquid  ijcicket 
propellants.  Fluid  mechanics. 

A  control -feedback  stability  analysis  of  guldUd  missiles 
is  presented.    Tlie  equations  of  motion  are  derived  by 
reducing  the  continuous  system  of  the  missile  airframe 
to  a  finite  degree  al  freedom  system.  Since  additional 
unknown  variables  are  introduced  by  the  conbt>l  system 
and  its  sensing  elen^ents,  the  equations  of  niotion  have 
to  be  supplemented  by  equations  relating  the  output  of 
the  sensing  elements  and  the  control' deflection  of  the 
swivel  engine  or  rudders.  The  stability  analysis  is 
limited  to  the  pitch  and  yaw  plaite. 


NASAN63-17211    OTS   $8.10 

Astrophysical  Observatory,  Smithsonian 

Cambridge.  Mass. 
CATALOGUE  OF  SATELLITE  OBSERVATldNS 
NO.  C-32.  by  Beatrice  Miller.    Rept.  on  Nyi$A 
Grant  N8G-87-60.    29  Jan  63,  82p.  SAO  Spet 
rept.  115.  ^ 


AD- 287  424      OTS   $1.60 


Ii  I  ititution. 


al 


FROM 


Bureau  of  Mines,  Pittsburgh,  Pa. 
INITIATION  OF  DETONATION  RESULTINd 
COMBUSTION  INSTABILITIES,  by  F.  C.  Gil)$on, 
C.  R.  Summers,  and  F.  H.  Scott,    (^rterl  y^  rept.. 
1  May-31  July  62.    17  Oct  62.   19p.   10  refs. 
Order  no.  44-62;  NASA  N6  2- 17460. 


ARPA 


DESCRIPTORS:  •Explosive  Materials.  •Expi<)8ive 
initiators.  Detonations,  Combustion,  Stability.  Nitro- 
glycerin, Temperature,  Nitre  radicals,  Glytxils, 
Methane,  Pressure,  Shock  (Mechanics),  Deti:iiation 
waves. 

In  an  attempt  to  extend  the  existing  theory  ol'lnitiation 
of  homogeneous  explosives,  and  experimental  investiga- 
tion has  been  undertaken  to  study  the  shock  iiiitiation  of 
nitroglycerin-nitroglycol  (NG-EGDN,  50/50  Iby  weight) 
as  a  function  of  initial  temperature.    It  has  t^en  shown 
that  the  delay  to  initiation  in  the  shock  ignitibi  of  nitro- 

methane  is  a  sensitive  function  of  initial  temperature. 
Furthermore,  if  the  thermal  initiation  mode)  proposed 
by  Hubbard  and  Johnson  is  correct,  the  peaki  pressure 
required  to  produce  detonation  should  also  da>end  on 
the  initial  temperature.   To  date,  no  comprtmensive 
program  is  this  area  has  been  carried  out.  'ptiese  ex- 
perim-ents  should  also  yield  measurements  ij^lative  to 
the  shock  Hugoniot  of  NG-EGDN  on  which  noj  nformation 
IS  available.  (Author) 


Bureau  of  Mines,  Pittsburgh,  Pa. 
INITIATION  OF  DETONATION  RESULTING  FROM 
COMBUSTION  INSTABILITIES,  by  F.  C.  Gibson, 
R.  W.  Watson  and  others.   Quarterly  rept. ,   1  Ai^- 
31  Oct  62.    9  Jan  63,  21p.    3  refs.    ARPA 
Order  no.  44-62;  NASA  N63-11757. 

DESCRIPTORS:  •Explosive  materials,  •Explosive 
initiators,  •Detonations,  Combustion,  Stability,  Shock 
(Mechanics),  Pressure,  High  speed  photography. 
Velocity,  Calibration. 

The  experimental  investigation  to  determine  the  mini- 
mum shock  pressure  required  to  produce  a  high  order 
detonation  in  NG-EGDN  as  a  fuiKtion  of  initial  tempera- 
ture has  been  continued.  The  initial  phase  at  this  pro- 
gram was  carried  out  with  a  shock  donor  system  con- 
sisting of  a  3/4  inch  diameter  by  1/4-inch  thick  tetryl 
pellet  used  in  conjunction  with  shock  attenuator  plates  of 

2024- T3  aluminum  having  thicknesses  of  1/16  Inch, 
1/8  inch,  or  1/4  inch.   The  magnitude  of  the  pressure 
pulse  delivered  to  the  explosive  is  determined  from 
initial  shock  velocity  measurements  together  with 
appropriate  calibration  data  obtained  by  the  water- 
aquarium  technique.   The  shock  velocities  are  obtained 
from  streak  camera  records  of  the  shock. front  as  it 
enters  the  liquid;  other  aspects  of  the  tests  are  re- 
corded simaltaneously  by  means  of  a  high  speed  framing 
camera.   The  preliminary  studies  carried  out  at  ambi- 
ent temperature  (25t)  led  to  the  conclusion  that  peak 
pressures  of  the  order  of  60  kilobars"were  inadequate 
for  the  direct  initiation  of  a  high  order  detonation  in 
NG-EGDN  experiments.    These  results  have  been  ex- 
tended to  include  trials  at  SO^C  and  750C.   In  addition, 
data  has  been  obtained  at  both  ambient  and  elevated 
temperatures  using  a  1-5/8  inch  diameter  x  1/2-inch 
thick  tetryl  donor  and  1/16-inch  and  1/8-inch  thick 
attenuator  plates.  (Author)  (See  also  AD- 287  424) 


PB  163  379  OTS  $1.60 

Bureau  of  [Naval  Weapons]  Washington,  D.  C. 
PAINTING  OF  NAVAL  ORDNANCE  EQUIPMENT. 
7  July  55,  rev.  10  F^  58,  15p.  Rept.  no.  NAVORD 
OSTD52,  rev.  20. 

DESCRIPTORS:  Instruction  manuals,  *Paints,  Paint 
applicators,  •Ordnance,  *Naval  equipment.  Mainte- 
nance, Finishes  and  finishing. 

This  publication  is  intended  for  use  as  a  general  guide 
in  identifying  the  designations  of  painting  materials  and 
processes  shown  on  drawings  and  other  documents. 
When  so  used,  reference  must  be  made  to  the  particular 
paint  systems  and  processes  described  herein.  (Author) 


NASA  N63-17214 


OTS  $3.60 


let  Propulsion  Lab. ,  Calif.  Inst,  of  Tech. ,  Pasadena. 
DIRECT-ASCENT  vs.   PARKING-ORBIT  TRAJECTORY 
FOR  LUNAR -SOFT- LANDING  MISSIONS,  by  T.  F. 
(jautschi  and  V.  C.  Clarke,  Jr.    Rept.  on  Contract 
NAS7-100.    3  Dec  62,  38p.  refs.   JPL-TM-33-114; 
NASA  CR-50064. 
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NASA  N63- 16724  OTS  $5.60 

let  Prooulsioo  Lab. ,  Calif.  Inst,  of  Tech. ,  Pasadena. 
F^TIMAtS)  1963-1970  CAPABILITY  OF  THE  DEEP 
i^E  IflrRljSfeSATfeN  FOR  APOLLO 

PROJECT,  by  E.  Rechtin.    Rept.  on  NASA  Contract 
NASV-106.    1  Feb  62,  54p,  8  refs.    EPD-29.  Rev.   l; 
NASA  CR-50001. 

NASA  N63-1S931     OTS  $4.60 

Jet  Propulsion  Lab. ,  Calif.  Inst,  ct  Tech. ,  Pasadena. 
FRICTION  MEASUREMENTS  ON  A  LOW  EARTH 
SATELLITE,  by  J.  B.  Rittenhouse,  L.  D.  Jaffe,  and 
others.    Rept  on  NASA  Contract  NAS7- 100.    15  Apr  63. 
46p.  16  refs.  JPL-TR- 32-402. 


NASA  N63-16558  .OTS      $3.60 

Jet  Propulsion  Lab. .  Calif.  Inst,  of  Tech.. 

Pasadena. 
JET  PROPULSION  LABORATORY  LUNAR  PROGRAM 
GUIDELINES,  by  C.  L  Cumniings.  Repc  on  NASA 
Contract  NAS^-IOO.  15  Aug  62,  34p.  JPL-BPD-22; 
NASA  CR  50076. 

NASA  N63-16155     OrrS$l.eO 

Jet  Propulsion  Lab. ,  Calit  Inst,  of  Tech. .  Pasadena. 
A  SPACE  MECHANISM  FOR  LIMITED  PARALLEL 
MOTION,  by  A.  C.  Dunk.    Rept.  on  NASA  Contract 
NAS7-100.    14  Dec  62,  17p.  4  refs.   JPL-TM-33-106. 


NASA  N63- 16173  OTS  $15.50 

let  Prxjpulsion  Lab. ,  Calif.  Inst,  of  Tech. ,  Pasadena. 
SPACE  PROGRAMS  SUMMARY  NO.   37-20,   VOLUME 
IV  FOR  TOE  PERIOD  FEBRUARY  1,   1963  to 
MARCH  31,  1963.  SUPPORTING  RESEARCH  AND 
ADVANCED  DEVELCffMENT.   Rept.  on  NASA 
Contract  NAS7-100.    30  Apr  63,  235p.  165  refs. 


NASA, N63- 14679 


OTS  $11.50 


Lockheed  Aircraft  Corp. ,  Sunnyvale,  CaUf. 
A  STUDY  OF  INTERPLANETARY  TRANSPORTATION 
SYSTEMS,  by  S.  Ross.   Final  rept.  on  NASA  Contract 
NAS8-2469.   2  June  62,  156p.  refs.    Rept.  3-17-62-1. 

NASA  N63- 16987   OTS   $3.00 

Marshall  Space  Flight  Center,  National  Aeronautics 
and  Space  Administration,  Huntsville,  Ala. 
ASCENT  FROM  THE   LUNAR   SURFACE,  by 
Rowland  E.  Bums  and  Larry  C.  Singleton.  June  63. 
155p.    5  refs.  NASA  TN  D-1644. 


DESCRIPTORS:    •Explosive  materials,  •TNT,  'RDX, 
•Tetryl,  ♦Pentolite,  •Sensitivity,  •Explosive  initiators, 
•Detonation  waves,  •Shock  waves,  Distribution,  Modon, 
Velocity,  Equations  of  state. 

Theoretical  calculations  describing  the  initiation  in 
heterogeneous  TNT,  RDX,  Tetryl,  Comp  B,  Pentolite, 
and  75/25  Cyclotol,  produced  by  shocks  up  to  37 
kilobars,  are  given.   The  "hot  spot"  initiation  mecha- 
nism is  simulated  by  using  appropriate  equations  of 
state  of  the  explosives  and  the  resultant  growth  from 
shock  to  detonation  wave  is  shown  to  be  in  qualitative 
agreement  with  experimental  results.   The  shock  wave 
in  the  explosive  travels  with  increasing  velocity  due  to 
the  release  of  energy  during  chemical  reaction  in  the 
neighborhood  of  the  shock  front,  and  then  takes  on  a 
constant  value  upon  reaching  full  detonation  velocity. 
Numerical  experiments  show  that  the  qualitative 
ordering  of  the  sensitivity  of  the  6  explosives,  based  on 
one-dimensional  gap  test  calculations,  is  die  same  as 
that  obtained  from  the  U.  S.  Naval  Ordnance  Labo- 
ratory experimental  gap  tests.   (Author) 

PB  163  373  OTS  $6. 60 

Systems  Technology,  Inc.  [Inglewood.  Calif.  ]. 
A  STUDY  OF  THE  TWO  BASIC  APPROXIMATIONS  IN 
THE  IMPULSIVE  GUIDANCE  TECHNIQUES  FDR 
ORBITAL  RENDEZVOUS,  by  Robert  U  StdJ^rd. 
Rept.  on  stability  and  Control  Investigations, ^Contract 
AF  33<616)7094.  July  62,  66p.  8  refs.  ASD-TDR-62-83. 

DESCRIPTORS:    Numerical  analysis.  Equations, 
Guidance,  •Rendezvous  guidance,  Velocity,  •Flight 
control  systems,  Space  probes,  •Thrust,  ^)ecific 
liH)ul8e,  •Intercept  trajectories,  Rendezvous  spacecraft. 

The  impulsive  guidance  techniques  which  have  been 
proposed  for  orbital  rendezvous  are  based  on  two 
fundamental  approximations:  first>  the  equations  for 
the  relative  nwtion  between  die  target  and  die  inter- 
ceptor are  approximated  by  a  set  of  linear  equations; 
and  second,  die  velocity  corrections  or  changes  are 
coDskiered  to  be  impulsive,  or  instantaneous.   The 
errors  introduced  by  these  two  approximations  are 
investigated  in  this  report.   An  analytical  study  of  the 
accuracy  of  the  j^roximate  equations  for  three 
slightly  different  coordinate  systems  is  conducted  to 
determine  the  errors  for  each  set  of  coordinates  and 
the  relative  merits  of  each  set.   Analytical  expressions 
for  the  errors  for  certain  specific  situations  are 
developed;  these  expressions  give  some  indication  of 
the  relative  worth  of  the  various  coordinates.  Approxi- 
mate solutions  for  the  errors  due  to  a  finite  burning 
time  are  derived,  and  an  iterative  scheme  for  two- 
burst  guidance,  which  takes  these  effects  into  account, 
is  developed.   Three  examples  of  the  use  of  the  iter- 
ative technique  are  shov/n,  (Author) 


PB  163  306  OTS  $3.60 

Naval  Ordnance  Lab. ,  White  Oak,  Md. 
TOEORETICAL  CALCULATIONS  ON  TOE  SlOCK 
INITATION  OF  SOLID  EXPLOSIVES,   by  Julius  W.  Enig 
and  Fred  T.  Metcalf.   24  Aug  62,  34p.  25  refs. 
Rept.  no.  NOLTR  62-160;  NASA  N63-1168C. 


NASA  N63- 16219  OTS  $19.75 

Westinghouse  Electric  Corp. ,  Lima,  Ohio. 
SPACE  ELECTRIC  POWER  SYSTEMS  STUDY,   by 
F.  C.  Stump.   Quarterly  progress  rept.  no.   1, 
8  Nov  61-8  Feb  62,  on  NASA  CtMitract  NAS5-1234. 
[1962]  312p.  6  refs. 
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Sanitation  and  Safety  Engineering 


BNL-6538  OTS  $2.60 


Brookhaven  National  Lab. ,  Upton,  N.  Y. 
THE  STATUS  OF  METEOROLOaCAL  KNOWLEDGE 
AS  A  FACTC«  IN  AIR  POLLUTION  CONtROL,   by 
Maynard  E.  Smith.   Rept.  on  Contract  AT- lp-2-GEN- 16. 
1962.  21p.  56  refs.  ^^ 


HW-64154     OTS     $1.60 


Hanford  Atomic  Produas  Operation,  Richiand,  Wash 
100-N  DECONTAMINATION  FACILITY  DESIGN 
GUIDE,  by  W.  D.  Bainard.   Rept.  on  Cootr4tt 
AT(45-1)1350.    8  Mar  60,   13p.   10  refs. 


DP-820     OTS  $0.50 


Savannah  River  Lab.,  Aiken,  S.  C. 
AUTOMATIC  CRANE  CUTOFF  DEVICE, 
F.  Woodhead.   Rept.  on  Contraa  AT(07-2)1 
I3p.  I  ref .   NASA  N63- 15409. 


ty 


Whitefield 
H  Feb  63, 


MACHINERY,  FABRICATION,  aImD 
ACCESSORY  EQUIPMENT 

PB  163  376      OTS    $13.50 

Missile  Div. ,  Chrysler  Corp. ,  Detroit,  K^  ch. 
GAS  LUBRICATED  BEARINGS  FOR  ADVANCED  SYS- 
TEMS ELECTRICAL  ACCESSORY  EQUIPMENT,  by 
R.  D.  McKenna,  D.  O.  Bard,  and  J.  G.  Gictvers.  Final 
rept. ,  I  Feb  61-31  Mar  62.  on  Power  Conversion  and 
Transmission  Technology,  Contraa  AF  33(616)7919. 
Sep  62,   193p.  ASD-TDR-62-170. 

DESCRIPTORS:  •Journal  bearings,  Bearingi<  Lubrica- 
tion, Lubricants,  Electrical  equipment,  Ga»  bearings, 
Manufaauring  methods.  Test  methods.  Teat  equipment. 
Design.  Experimental  data.  Analysis. 

This  technical  report  contains  design  criterls.  fabrica- 
tion techniques  and  an  analysis  d  experimental  test  data 
for  1-inch  bore  pneumostatic  gas-lubricated  journal 
bearings.   (Author) 


Engines  and  Propulsion  Systei  i  it 


NASA  N63- 16440        OTS   $3.60 


*asadena. 


Jet  Propulsion  Lab. ,  CaUf.  Inst,  of  Tech. »    

THE  STRUCTURAL  DYNAMIC  BEHAVIOR  CW?  A 
TANK -MOUNTED  UQUID-PROPELLANT  RiOCKET 
ENGINE,  by  T.  E.  Lang.  Rept.  on  NASA  O^traa 
NASw-6.  8  Dec  61,  3lp.   10  refs.  JPL  TR-32-194. 


NASA  N63- 16676  OTS  $11.00 

Wright  Aeronautical  Div. ,  Curtiss- Wright  Corn.  .- 
Wood- Ridge,  N.  J.  ns-  h-, 

INVESTIGATION  OF  FEASBIUTY  OF  A  POSITIVE 
M^CEMENT  INJECTOR  FORATOlUDE  CONTROL 
PROPULSION,   by  D.  L.  Ryan  and  G.  Kelley.  Final 
rep^,  Sep62-Jan63,  on  NASA  Contract  NAS7- 185. 
Jan  63,  147p.  8  refs.  CTR.  00-270;  NASA  CR-50043 


Manufacturing  Equipment  and  Processes 

PB  163  252  OTS  $3.60 

Apphed  Mathematics  and  Statistics  Labs.. 

Stanford  U..  Calif. 
PREVENTIVE  MAINTENANCE  SCHEDULING  BY 
MATHEMATICAL  PROGRAMMING,  by  Harvey  M. 
Wapier  and  R.  George  Glaser.    Technical  rept.  no.  1. 
on  National  Science  Foundation  Grant  24064.  9  Jan  63. 
31p.    1  ref.  "^ 

DESCRIPTORS:  •Maintenance,  •Scheduling.  •Program- 
ming (Computers),  Models  (Simulations),  Maintenance 
personnel.  Management  engineering. 

Tlie  task  of  scheduling  preventive  (that  is,  routine  or 
planned)  maintenance  involves  specifying  dates  at 
which  manpower  is  to  be  allocated  to  an  overhaul  of  a 
major  functional  element  or  group  of  elements.  Several 
mathematical  programming  models  are  described  that 
attempt  to  perform  the  scheduling  operations  so  as  to 
meet  the  aforementioned  objective.  Specifically  the 
models  are  Integer  linear  programs. 

ORNL-TM-98   OTS   $7.60 
Oak  Ridge  National  Lab.,  Tenn. 

^l  ^Jn^ss^^hI?^-^^^^^ 

li^'tttl'-^Z'sr^  ^"^^^  W7405-eng-26. 


MATERIALS 


PB  163  317      OTS  $1.60 

pS^?^.'!.'*^*^''^  '"^  '  MenloPark,  Calif. 
EI^PSULATED  AEROSOLS,  by  Robert  C.  Robbins 
Quarterly  progress  rept.  no.  2.  1  July- 30  Sep  60    o^' 
Contraa  DA  18-108-405-cml-746.   31  Oa  60    12; 
SRI  Proj.  SU-3191;  AD-245  836.  '   ^' 

DESCRIPTORS:  •Chemical  warfare  agents.  •Aerosols 
•Phthahites  Oayl  radicals.  •Phospha^,  bres"  ' 
radioils.  •Phosphoric  acids,  •EncTpeulation,  C^tin« 

Chlorides,  Coagulation,  Static  electricity. 

^^^''Z^'!^'^  """^^^  *^"  I'^^ced  in  good 
^riO^r      t  ^«^«"««lon  niethod:  lauric  acid  on  dioctyl 
phthalate,  lauric  acid  on  tricresyl  phosphate,  and 
armnon.um  chloride  on  trio-esyl  phosphate.  Examples 
fiyT/^"^  combination,  ammonium  chloride  and 
rM«'o  !ll?  «"  in^w^ing  combination,  ammonium  chlo- 
ride and  phosphoric  acid,  were  encountered  in  systSnT 
-13 


in  which  all  of  the  requirements  except  that  d  correa 
surface  properties  were  met.   Simple  coaguUtlon  d  the 
stearic  acid-pboephcric  add  system  was  investigated. 
The  depoeiUon  of  a  fairly  Urge  fraction  of  the  stearic 
acid  droplets  on  the  phosphoric  acid  was  observed. 
Electrical  charging  of  the  aerosols  in  this  system  did 
not  greatly  Increase  the  process  of  heterocoaguUtion. 
The  original  charging  cell  design  was  very  inefficient. 
and  an  improved  design  will  be  used  in  fiture  electrical 
charging  studies.  (Author)  (See  also  PB  163  082) 


Fu«ls,  Lobriconti,  and  Hydraulic  Fluid* 

NASA  N63- 16988     OTS  $0.  50 

Lewis  Research  Center,  National  Aeronautics  and 

Space  Administration,  Oeveland,  Ohio. 
PRELIMINARY  EXPERIMENTAL  INVESTIGATION  OF 
FREQUENCIES  AND  FORCES  RESULTING  FROM 
LIQUID  SLOSHING  IN  TOROIDAL  TANKS,  by  Irving 
E.  Sumner.   June  63.    18p.  8  refs.  NASA  TN  D-1709. 


PB  163  318      OTS  $1.60 

Stanford  Research  Inst. .  Menlo  Park,  Calif 
ENCAPSULATED  AEROSOLS,  by  Robert  C  R^ins 
Quarterly  progress  rept.  no.  3,  I  Oct-3l  Dec  60,  on 
Contract  DA  18- l08-405-cml-746.   30  Jan  61.  I8p. 
SRI  Proj.  SU-3191.  AD-250  825. 

DESCRirrORS:  •Chemical  warfare  agenca,  •Aero«>ls, 
Glass,  Waxes,  TaUc.  Phosphates.  Hydrogen  com- 
pounds. Methyl  radicals,  Oxychlorides,  Phosphorus 
compounds.  Benzenes.  •Encapsulation.  Coatings, 
•Glycols,  Ethylenes,  •Phosphoric  acids,  •Phosphites, 
Butyl  radicals.  Polymers.  •Plastic  films,  •Siyrene 
plastics,  •Polyethylene  plasties,  Ventri  tubes. 
Turbulent  flow,  Coagulation.  Static  electricity. 

Methods  were  explored  for  the  polymer  encapusUtlon 
at  aerosols  by  the  u^  of  inertial  or  electrostatic  forces 
to  promote  coagulation  between  polymer  solmon  drop- 
lets and  cote  particles,  foUowed  by  volatiliraticn  of  the 
solvent.  While  the  extent  of  induced  heterocoagulation 
was  fair  upon  application  of  inertial  forces  and  excellent 
upon  appUcation  of  electrostatic  forces,  no  cohCTent 
polymer  films  formed  in  any  of  the  systems  studied. 
Other  encapsulated  aerosol  systems  which  did  not 
require  formation  of  a  polymer  film  responded  very 
well  to  this  approach.  A  number  of  successful  aerosol 
encapsulations  were  made  with  the  aid  of  elearostauc 
forces.   In  Uquid  dispersions,  polymer  microencapBu- 
iMion  was  achieved  with  exceUent  efficiency  by  using 
an  emulsion  spraying  technique.  (Author)  (See  also 
PB  163  317) 


Csramics  and  R«froctorie» 


TID- 17776         OTS  $2.60 

Argonne  National  Lab.,  111. 
A  REVIEW  OF  SOME  GAMMA  RADIATION  EFFECTS 
ON  GLASS,  by  Adli  M.  Biahay.   Rept.  on  Contraa 
W3l-l09-eng-38.  Oct  62,  27p.  19  refs    UAC-7008. 


BBC-113      OTS  $2.60 

Brush  Beryllium  Co. ,  Cleveland,  Ohio. 
DEVELOPMENT  OF  INTERMETALLIC  COMPOUNDS 
FOR  VERY  HIGH  TEMPERATURE  APPLICATIONS, 
by  R.  M.  Paine,  A.  J.  Stonehouse,  and  W.  W.  Beaver. 
Quarterly  progress  rept, ,  1  Jan- 31  Mar  62,  on 
Contract  At(33-3)20,    31  May  62,  30p. 


NASA  N63- 16673   OTS     $2.60 

Marshall  Space  Flight  Center,  National  Aeronautics 
and  Space  Administration,  Huntsville,  Ala« 
DISCREPANCIES  WITH  A  P  SENSORS  FOR  MONITOR- 
ING UQUID  PROPELLANT  SLOSHING  DURING 
ROCKET  FLIGHT,  by  Werner  R.  EuUtz.   10  Aug  62, 
29p.  3  refs.  MTP-P8iVE-P-62-6;  NASA  TM  X-50026. 


PB  163  375      OTS  $10.50 

Rocketdyne,  Canoga  Park,  Calif. 
DETERMINATION  OF  WORKING  FLUID  LUBRICA- 
TION CAPABILITY  IN  JOURNAL  BEARINGS,  by  J.  Hall, 
R.  S.  Siegler  and  others.   Rept.  on  Aerospace 
Lubricants,  Contraa  AF  33(616)8328.   Dec  62,  133p. 
11  refs.  ASD-TDR-62-640. 

DESCRIPTORS:  •Journal  bearings.  Bearings.  •Lubrica- 
tion, "Lubricants.  •Potassium,  •Rubidium,  Effective- 
ness, Test  equipment.  Design,  Tests,  Liquid  metals. 
Alkali  metals. 

A  research  program  was  conducted  on  lubrication  of 
journal  bearings  by  the  liquid-alkali  metals,  potassium 
and  rubidium.  The  objective  of  the  program  was  a 
1500-hour  endurance  run  on  each  fluid  at  speeds  up  to 
36,000  rpm,  loads  up  to  100  lb,  and  lubricant  tempera- 
tures up  to  1200  F.   Preliminary  performance  Kudies 
were  conduaed  on  two  bearing  designs  using  water  as 
the  lubricant.   This  was  done  to  determine  expected 
performance  of  the  selected  bearing  designs  when 
subjeaed  to  the  alkali  metal  lubrication.   Potassium 
lubricated  bearing  studies  were  conduaed  at  seleaed 
operating  conditions  of  speed,  load,  lubricant  flow,  and 
lubricant  temperature.    Results  of  preliminary  data 
were  compared  with  calculated  values.   Differences  be- 
tween measured  and  calculated  values  of  variables  were 
greater  than  expeaed.    A  rubidium  lubricated  bearing 
facility  was  designed  and  constructed  whose  principal 
components  were  a  liquid-metal  supply  loop  and  a  rig 
especially  designed  for  long  duration  lubrication  in- 
vestigations. A  closed  cycle  gas  system  designed  to 
provide  turbine  and  support  bearing  operating  gas  for 
both  liquid-metal  systems  was  construaed;  it  operated 
at  design  temperatures.   (Author) 


NASA  N63-17125       OTS      $1.60 

Southwest  Research  Inst. ,  San  Antonio,  Tex. 
STUDIES  OF   UQUID  DYNAMICS  IN  ROCKET 
PROPELLANT  TANKS,   by  H.  Norman  Abramson. 
Final  rept.,  28  Mar  60-31  May  63,  on  NASA  Contract 
NASw-146.     15  May  63,  I5p.  NASA -CR- 50258. 


S-14 


MATHEMATICS 

TID- 17654     OTS   $L60 

Argonne  National  Lab. ,  111. 
NUMERICAL  INTEGRATION  AND  DIFFERENTIATION 
OF  FUNCTIONS  OF  SEVERAL  INDEPENDENT 
VARIABLES  BY  AN  TTERATIVE  PROCEDURE,  by 
Henry  C.  Thacher,  Jr.  Rept.  on  Contraa  W-31-109- 
eng-38.  Oa  62,  15pu  7  refs.  UAC-6924. 


York  U. , 


NYO-9760  OTS  $4.60 


Courant  Inst,  of  Mathematical  Sciences. 

N.  Y. 
A  FINTTE  DIFFERENCE  SCHEME  FOR  Tftfe  NEU- 
MANN AND  THE  DIRICHLET  PROBLEM,    by  K.  O. 
Friedrichs.   Rept.  on  Contract  AT(30- 1)1 48<X  8  Aug  62, 
43p.  3  refs.  NASA  N63- 11491. 


i,  Niw 

I  THE 


TID-16821     OTS  $12.00 

Digital  Computer  Lab. ,  U.  of  Illinois,  UrWina. 
A  STUDY  OF  ARITHMETIC   RECODING  WtTH 
APPLICATIONS  IN  MULTIPLICATION  AND  DIVISION, 
by  J.  O.  Penhollow.    Rept.  on  Contract  AT(L1-1)415. 
10' Sep  62,  170p.  15  refs.    Rept.  no,   128. 

HW -73057       OTS  $1.60 

Hantord  Atomic  Products  Operation,   Richlknd,  Wash 
ON  THE  PACKING  OF  SPHERES  FOR  MAXIMUM 
DENSTTY,  byR.  L.  Richardson.    Rept.  on  Contract 
AT(45-1)1350.    25  July  61,  12p. 


TID- 17656      OTS   $4.60 


Phillips  Petroleum  Co. ,  Idaho  FJills. 
STATISTICS  OF  MEASUREMENT,  by  Fred  ^.  Tingey. 
Rept.  on  Contraa  AT(  10- 1)205.   [1962]  46p.  ?  refs. 


Computing  Devices 

TID-17609  OTS  $1.60 

Argonne  National  Lab. ,  Ql. 
A  BINARY  SIEVE  VERSION  OF  SOME  SEdlilENTUlL 
SWITCHING  LOaC  PROCEDURES,    by  Frai^k  Braden 
Hall.    Rept.  on  Contract  W-31-l09-eng-38.  pet  62, 
17p.  13  refs.  UAC-6960. 

TID- 17653      OTS  $9.60 

Digital  Computer  Lab.,  U.  of  Illinois,  Urblina 
FURTHER  STUDIES  IN  SPEED-INDEFEND3NT  LOGIC 
FOR  A  CONTROL,  by  Robert  Earl  Swartwoit.   Rept. 
on  Contract  AT(ll-l)415.    13  Dec  62,   Ulp.    ^6  refs. 
Rept.  no.  130. 


TID- 17950      OTS  $5.60 

Digital  Computer  Lab.  ,  U.  of  Illinois,  Urbana. 
TECHNICAL  PROGRESS  REPORT.   PART  1:  HIGH- 
SPEED COMPUTER  PROGRAM.   PART  II:  CIRCUIT 
RESEARCH  PROGRAM.   FART  III:  SWTTCHING 
THEORY.   PART  IV:  MATHEMATICAL  METHODS. 
PART  V:  ILLIAC  USE  AND  OPERATION.   PART  VI: 
IBM  7090-1401  SYSTEM.   PART  VII:  INSTRUCT'IONAL 
USE  OF  THE  IBM  7090-1401  SYSTEM.   PART  VHI: 
GENERAL  LABORATORY  INFORMATION.   Rept.  on 
Contraa  AT(1 1-1)415.   Dec  62,  57p. 


KAPL-M-RPC-7      OTS  $1,10 


^ 


Knolls  Atomic  Power  Lab. ,  Scheneaady,  N    Y 
TOOT  (TYPE  OUT  OF  TAPES).  byS.  A.  Stelm^l. 
Rept.  on  Contraa  W-3l-109-eng-52.   Dec  62,  9p. 


PB  163  257  OTS  $5.60 

Lehigh  U, ,  Bethlehem,  Pa. 
THE  BOOLEAN  ALGEBRA  MODEL,   by  Donald  J. 
Hillman,   Rept.  no.  2  on  Study  of  Theories  and  Models 
of  Information  Storage  and  Retrieval,  Grant  G24070. 
3  Aug  62,  58p.  37  refs. 

DESCRIPTORS:  •Data  storage  systems,  nnformation 
retrieval,  •Algebras,  •Mathematical  logic,  Conputer 
logic. 

Contents: 

The  logic  of  classes 

Boolean  algebra  as  a  formalization  of  class  logic 

Class  logic  and  Boolean  algebra 

The  Boolean  algebra  model 

Boolean  algebra  and  the  calculus  of  propositions 

Functionally  complete  sets  of  primitive  connectives 

Theories  and  classification  operations 

(See  also  PB  163  256) 

PB  163  256  OTS  $2.60 

Lehigh  U. ,  Bethlehem,  Pa. 
PROBLEMS,   SYSTEMS  AND  METHODS,   by  Donald  J. 
Hillman.   Rept.  no.  1  on  Study  of  Theories  and  Models 
of  Information  Storage  Retrieval,  Grant  G24070. 
3  Aug  62,  25p.  13  refs. 

DESCRIPTORS:  •Data  storage  systems,  •Information 
retrieval,  Computer  logic.  Mathematical  logic. 

Qmtents: 

The  nature  and  scqpe  of  the  problem  of  Information 

retrieval 
Types  of  retrieval  system 

Systems  based  on  descriptors 

Systems  based  on  characters  with  hierarchy 

Systems  based  on  characters  with  logic 
Theories  and  models 

NASA  N63- 15248    OTS  $2.60 

Rensselaer  Polytechnic  Inst. ,  Troy,  N.  Y. 
AN  ADAPTIVE-PREDICTIVE  MODEL  FOR  NONLINEAR 
PROCESSES  WFTH  TWO-LEVEL  INPUTS,  by  Rob  Roy, 
W.  R.  Miller,  and  P.  M.  DeRusso.    Rept.  on  NASA 
Grant  N8G-244-62.    (1962)  26p.  5  refs. 
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MECHANICS 

NASA  N63- 16683      OTS  $2.60 

AeroeUMic  and  Struczures  Research  Lab. ,  Mass. 

Inat.  of  Tech..  Cambridge. 
VELOCITY  CORRELATIW  MEASUREMENTS  IN  THE 
MIXING  REGION  OF  A  JET,  by  Marc  A.  Kolpin.   Repc. 
oo  NASA  Gram  N8G-31-60.   Mar  63.  2lp.  I  re*.  Rept. 
no.  1006:  NASA  CR -50192. 


PB  163  201 


OTS  $5.60 


Courant  Inst,  of  Mathematical  Sciences,  New  York 

U..  N.  Y. 
MIXING-LENGTH  ANALYSIS  OF  TURBULENT  THER- 
MAL CONVECTION  AT  ARBITRARY  PRANDTL  NUM- 
BER, by  Robert  H.  ICraichnan.   Repc  on  Contract 
Noar-285<33).   May  62,  5^  21  refs.    Research  rept. 
no.  HSN-6;  NASA  N62- 14356. 


DESCRIPTORS:  •Turbulence,  Turbulent  boundary  layer, 
•Fluid  dynamic  piroperties.  Heat  transfer.  *Convecaon. 
Equations  of  motion,  Reynolds  number. 

The  mixing-length  theory  of  turbulent  thermal  convec- 
tiOD  in  a  gravitationally  unstable  fluid  is  extended  to 
yield  the  dependence  of  Nusselt  number  H/HQon  both 
Prandtl  numcer  cr  and  Rayleigh  number  Ra.  nThe 
analysis  assumes  a  layer  of  foussinesq  fluid  contained 
between  iitfinite,  horizontal,  perfectly  conducting,  rigid 
pUtes.   Also  otejt^ned  is  the  dependence  of  mean  temper- 
ature deviation  T(z),  root-mean-square  temperature 

fluctuation  >^  (z),  and  root-mean-square  velocity  upon 
hei^  z  above  the  bottom  plate.  The  boundaries  of  the 
several  (T  ranges  are  determined.  The  dynamics  are 
fbiBK)  CO  be  importantly  modified  at  extremely  large  Ra 
because  of  the  stirring  action  of  small-scale  turbulence 
generated  in  shear  bomdary  layers  attached  to  the 
eddies  of  largest  scale. 

PB  163  200         OTS  $2.60 

Courant  Inst,  at  Mathematical  Sciences,  New  York 

U..  N.  Y. 
MODEL  OF  ENERGY  TRANSFER  IN  ISOTROPIC 
TURBULENCE,  by  R.  H.  Kraichnan  and  E.  A.  Srtegel. 
Rept.  oo  Contract  Nonr- 285(33).   Mar  62.  22p.  17  refs. 
Reiearch  rept.  no.  HSN-4:  NASA  N62- 13835. 

DESCRIPTORS:  •Turbulence,  Energy,  Heat  transfer, 
Flections.  Numerical  analysis.  Fourier  analysis. 
•Fluid  dynamic  properties. 

An  approximate  energy -transfer  function  for  isotropic 
turbulence  is  propose  on  the  basis  of  an  analogy  with 
radiative  transfer  in  an  inhomogeneous  medium.   An 
essential  feature  of  the  approximation  is  replacement  of 
the  actual  triad  interactions  of  the  Fourier  modes  by 
interactions  between  pairs  of  modes.  The  interaction  of 
each  pair  of  modes  satisfies  detailed  conservation  of 
energy.    Regardless  of  which  mode  has  the  his*ier  wave- 
number,  the  net  transfer  of  energy  is  always  from  the 
more  stxtngly  excited  to  the  more  weakly  excited  mode 

of  a  pair.  The  transfer  function  sives  an  inertial  range 
where  the  spectrum  obeys  the  Koimogorov  law  and 
where  energy  transfer  is  by  local  cascade.  The  spec- 
trum in  the  Tar  dissipation  range  falls  off  sufficiently 
rapidly  that  all  spatial  derivatives  of  the  velocity  field 
exist  u  mean  square.   (Author) 


PB  163  199      errs  $3.60 

Couram  Inst,  of  Mathematical  Sciences,  New  York 

U.,  N.  Y. 
A  SPACE -TIME  FUNCTIONAL  FORMA  USM  FOR 
TURBULENCE,  by  R.  M.  Lewis  and  R.  H.  Kraichnan. 
Rept.  on  Contraa  Nonr-285(33).  Mar  62,  32p.  6  refs. 
Research  rept.  no.  KSN-5;  NASA  N62-13836. 

CCSCRIFTORS:  •Turbulence,  Velocity,  •Functional 
analysis,  Equations,  •Statistical  functions.  Statistical 
distributions.  Differential  equations.  Transformations 
(Mathematics),  Green's  function.  Probability. 
Reynolds  number,  •Fluid  dynamic  properties. 

The  statistical  theory  of  turbulence  is  formulated  in 
terms  of  the  charaaeristic  functional  T  of  a  probability 
distribution  of  velocity  fields  in  space -time.   A  func- 
tional differential  equation  for  r  is  derived  from  the 
Navler-Stokes  equation  and  the  condition  of  incom- 
presslbility.  All  the  moments  of  the  velocity  field  may 

be  determined  as  functional  derivatives  of  P.  The 
n-point  space-time  distribution  functions  of  the  velocity, 
field  (n  >  1,  2, . . . )  are  direaly  determined  from  the 
values  of  r  for  particular  argument -functions.   The 
present  theory  generalizes  that  of  E .  Hojrf  in  that  non- 
simultaneous  as  well  as  simultaneous  correlation  func- 
tions are  obtained  from  T     In  addition,  external  driving 
forces  are  included  in  the  fornialism.  This  permits  the 
representation,  as  functional  derivatives  of  f,  of  the 
Green's  funaions  which  describe  the  averaged  response 
of  the  velocity  field  to  infinitesimal  perturbations.  As 
an  iirustration  of  the  formalism,  an  explicit  solution  of 
the  funaional  equation  for  f  is  obtained  in  the  limiting 
case  of  vanishing  Reynolds  number,  and  the  known 
results  of  the  theory  of  "weak  turbulence"  are  thereby 
recovered,  (Author) 

NASA  N63-15932      OTS  $1.10 

Graduate  Aeronautical  Labs. .  Calif.  Insc  of  Tech.. 

Pasadena. 
STUDIES  IN  GRANULAR  MECHANICS  -  I,  by 
P.  J.  Blatz.    Rept.  oo  NASA  Grant  NsG-172-60,  Suppl. 
1-6Z  Jan  63.  8p.   GALCrr-120;  GALCn"  SM-63-2. 

UCRL-13059     OTS  $8.60 

Institute  of  Engineering  Research.  U.  of  California. 

Berkeley.  

PROBLEMS  IN  THERMOVISCCCLASTICTTY,  by 
R.  L.  Taylor.   Rept.  on  Contraa  W740S-eng-48. 
Jan  63.  91p.  22  refs. 

UCRL- 10498      OTS  $2.60 

Lawrence  Radiation  Lab. .  U.  of  California,  Berkeley. 
DISLOCATION  CO^CEFTS  OF  STRAIN  RATE  EF- 
FECTS, by  John  E.  Dom  and  Frank  E.  Hauser.   Rept. 
on  Contraa  W7405-eng-48.   4  Sep  62,  30p.  34  refs. 

PB  163  133      OTS  $2.60 

Lockheed  Aircraft  Corp. .  Sunnyvale,  Calif. 
ANALYSIS  OF  TAPERED  CONICAL  SHELLS,  by 
E.  Y.  W.  Tsui.  Dec  61.  30p.  12  refs.   Rept. 
no.  3-42-61-2. 


S-16 


DESCRIPTORS:  •Struaural  shells,  •Conical 
•Stresses,  •Deformation,  •Load  distribution, 
Mechanics,  Differential  equations.  Series, 
analysis. 

A  closed-form  solution  of  linearly  tapered  cai|cal  shells 
under  external  axial  load  and  edge  forces  is  presented 
in  this  paper.   Influence  coefficients  and  related  func- 
tions for  the  praalcal  range  of  shell  parameters  have 
been  evaluated  by  the  high-speed  digital  computer. 
Faas  concerning  the  convergence  of  the  seri^^are 
discussed.    A  numerical  example  showing  the  analysis 
of  stresses  and  deformations  at  and  near  the  junaure 
of  a  shell  struaure  is  also  given.   (Author) 

NASA  N63- 17210     OTS  $4.60 

Northrop  Space  Labs. ,  Hawthorne,  Calif. 
LINEAR  APPROACHES  TO  THE  DYNAMICS  <)F 
FLUIDS  SUBJECTED  TO  TIME  VARYING  Bq^Y 
FORCES,  by  B.  W.   Randolph.    Final  rept. , 
Apr  62-Mar  63,  on  NASA  Contract  NASr-23.    Apr  63, 
47p.  3  refs.   NSL-63-21. 


Aerod)rnamics  and  Pneumatics 

AD-404  577   repriced   OTS  $2. 25 

General  Electric  Co..  Cincinnati,  Ohio. 
RESEARCH  AND  EVALUATION  OF  MATERIALS 
FOR  THERMOCOUPLE  APPLICATION  SUITABLE  FOR 
TEMPERATURE  MEASUREMENTS  UP  TO  4^00^  ON 
THE  SURFACE  OF  GLIDE  RE-ENTRY  VEHICLES, 
by  W.  C.  Kuhlman.    Final  rept.  15  Mar  62-1,'^. Mar  63, 
on  Metallic  Materials.  Contract  AF  33(657)8^ 
May  63,  83p.    3  refs.  ASD-TDR -63-233;  NAS 
N63- 16400. 

DESCRIPTORS:  •Thernxxouples,  •Heat  resisjtM 
metals  and  alloys.  Boron  compounds,  'Boost -glide 
vehicles.  Laboratory  furnaces.  Induction  heading. 
Tungsten,  Brittleness.  Thermoelectricity.  Dgctility, 
Electric  insulation.  Resistance  (Electrical),  jSirco- 
natesT  B^re  earth  compounds.  Oxides,  Beryllium  com- 
pounds, ^Thorium  compounds.  Materials.  Higfc  tempera- 
ture research,  •Re-entry  vehicles,  Transitioirt  ele- 
ments. Alloys.  ' 

The  thermoelectric  output  versus  temperature  of  a 
W/W-26Re  thermocouple  was  measured  to  5800  F. 
Thernrtoelectrlc  sensitivity  was  relatively  high  over  the 
entire  temperature  range.    Thermoelectric  oiitput  on 
new  ihernxxouple  systems  versus  temperature  was 
also  measured  with  respect  to  W-26Re  commercial 
wire  for  Re,  Re-6W,  Re-9W,  Re-12W,  Re-l^W. 
Re-lORu,  Re-5Ru,  Re-lORh,  Re-20Rh,  Re-l6pt, 
Re-30lr,  Re-5Mo,  Re-lOOs.  Re-200s,  Mo,  Mo-lOW, 
MO-20W,  Mo-lORe.  Ir-20Re  alloy  materials.    Of  the 
alloys  studied,  Re-lORu  and  Re-i2W  show  the  greatest 
potential  for  high-temperature  thermocouple  Applica- 
tion.   The  oxides,  BeO,  Th02,  and  Hf02,  are  Com- 
pared as  electrical  insulators.  Beryllia  is  be^t;  but 
with  proper  geometry  Th02  and  Hf02  would  a^«o  be 
satisfactory.    (Author) 


NASA  N63- 16992   OTS   $0.75 

Langley  Research  Center,  National  Aeronautics  and 
Space  Administration,  Langley  Station,  Va. 
COMPARISON  OF  STEADY-STATE  AND  SIX -DEGREE- 
OF-FREEDOM  ANALYSES  OF  RTCH-ROLL  RESO- 
NANCE CONDITIONS  FOR   A  LONG  SLENDER 
SOUNDING  ROCKET,  by  Charles  H.  Whitlock. 
June  63,  28p.    5  refs.  NASA  TN  D-1816. 

NASA  N63- 14757      OTS  $3.60 

Langley  Research  Center,  National  Aeronautics  and 
Space  Administration.  Langley  Station.  Va. 
WIND-TUNNEL  INVESTIGATION  AT  MACH  NUMBERS 
FRO^  1.60  TO  4.50  OF  THE  STATIC-STABILITY 
CHARACTERISTICS  OF  TWO  NONLIFTING  VEHICLES 
SUITABLE  FOR  REENTRY,  by  Kenneth  L.  Turner  and 
David  S.  Shaw.   Mar  59,  declassified  12  Mar  63.    35p. 
NASAMEM0  3-2-59L. 

AD- 295  559   OTS   $2.75 

Republic  Aviation  Corp. ,  Farmingdale.  N.  Y. 
THERMAL  STRESSES  AND  DEFLECTIONS  IN  REC- 
TANGULAR PANELS.    PART  L  THE  ANALYSIS  AND 
TEST  OF  RECTANGULAR  PANELS  WITH  TEMPERA- 
TURE GRADIENTS  THROUGH  THE  THICKNESS,  by 
M.  J.  Forray,  M.  Newman,  and  K.  Kossar.  Final  rept 
on  Structural  Analysis  Methods,  Contract  AF  33(616)7751. 
Dec  62,  133p.    5  refs.  ASD-TR-61-537,  Part  1. 

DESCRIPTORS:  •Atnwsphere  entry,  •Thermal 
stresses.  Deflection.  Temperature.  •Strain  gages. 
Deformation,  Moments,  Mathematical  analysis. 
Structures,  •Glass,  •Airplane  panels.  Airframes, 
Heat  transfer.  Metal  plates.  •Windshields. 

TT»e  problem  of  a  rectangular  plate  subjected  to  both 
linear  and  nonlinear  temperature  gradients  through  the 
thickness,  with  no  planform  variation,  is  analysed  for 

a  variety  of  edge  support  conditions.    Numerical 
evaluation  erf  derived  formulae  for  the  deflections  and 
bending  moments  are  given  in  the  form  of  non-dimen- 
sional curves  for  various  aspect  ratios  and  edge  sup- 
ports.   Test  results  for  glass  plates  are  presented 
which  are  in  good  agreement  with  the  calculated  de- 
flections for  two  aspect  ratios  and  two  edge  conditions. 
Experimental  difficulties  prevented  satisfactory 
verification  of  predicted  strains.    (Author) 


Hydrodynamics,  Hydraulics,  and  Hydrostatics 

NYO-9603      OTS    $1.60 

Courant  Inst,  of  Mathematical  Sciences.  New  York  U. . 

N.  Y. 
NUMERICAL  COMPUTATION  OF  HYDRODYNAMIC 
FLOWS  WHICH  CONTAIN  A  SHOCK,  by  John  Gary. 
Rept.  on  Contraa  AT(30- 1)1480.    1  Feb  62,  17p.  5  refs. 

PB  163  377   OTS  $1.60 

David  Taylor  Model  Basin.  Washington,  D.  C. 
COEFFICIENTS  FOR  INTERNATIONAL  TOWING 
TANK  CONFERENCE  1957  MODEL-SHIP  CORRE- 
LATION LINE, by  J.  B.  Hadter.  Apr  58,  20p.  2  refs. 
Rept.  1185. 
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DESCRIPTORS:  •Statistical  functions,  •Tables, 
•Reynolds  number,  "Ship  models.  Friction,  Marine 
engineering.  Ships,  Resistance,  Model  tests. 
Friction. 

This  report  gives  a  table  at  Cf  versus  R  values  for  the 
"I.  T.  T.  C,  1957  Model-Ship  Correlation  Line" 
recommended  by  the  Eighth  International  Towing  Tank 
Conference.   In  the  determination  of  effective  horse- 
power of  ships  this  report  should  be  used  in  conjunc- 
tion with  TMB  Report  576.   (PB  91  883)  (Author) 

KAPL-M-LXW-l      errs  $5.60 

Knolls  Atomic  Power  Lab. ,  Schenectady,  N.  Y. 
HAFMAT   -  STEADY -STATE  FLOW  DISTRIBUTION 
PROGRAM,  by  L.  H    WunderUch.   Kept,  on  Contraa 
W-31-l09-eng-52.   23  Nov  62,  54p.  4  refs. 
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NASA  N63- 16562 


OTS  $2.60 


PB  163  305  OTS  $4. 60 

Alloyd  Electronics  Corp. ,  Cambridge,  Mass. 
AN  INVESTIGATION  OF  METALLIC  THIN  FILM 
COMPOSITE  MATERIALS,   by  R.  A.  Covert  and  E. 
Rabinowicz.   Repi.  on  Contracts  AF  33(616)6479  and 
AF  33(616)7091.  June  62,  49p.   10  refs.  ASD-TDR-62- 
617;  NASA  N63- 11570. 

DESCRIPTORS:    •Composite  materials,  Laminates, 
•Metal  aims,  Thin  films,  ♦Silver,  ♦Chromium,  ♦Iron, 
•Copper,  •Magnesium,  •Lead,  •Zinc,  ♦Cadmium, 
♦Tin,  ♦Vapor  plating,  *Electroplating,  Cold-working, 
Tensile  properties.  Hardness,  Microstructure. 

This  report  covers  a  study  al  metallic,  multiple  layer 
composite  materiaJs.  Samples  of  Ag-Cr,  Ag-Fe, 
Ag-Cu,  Ag-Nig,  Pb-Zn,  Cd- Sn  and  Pb- Sn  have  been 
considered.   Three  fabrication  techniques  were  con- 
sidered-- alternate  evaporation  in  vacua,  alternate 
electroplating  and  cold  rolling  of  alternate  layer  stacks. 

Significant  strength  Increases  over  pure  and  alloy 
materials  have  been  observed  for  Ag-Cu  and  Pb-zn 
composites.   These  strengths  do  not  approach  the 
theoretically  predicted  levels,  but  the  authors  feel 
that  they  do  warrant  further  study.   (Author) 

NASAN63-17218    OTS   $4.60 

Batielle  Memorial  Inst. ,  Columbus,  Ohio. 
THE  HARDNESS  BEHAVIOR  OF  CHROMIUM  AL- 
LOYED WITH  GROUP  IV-A  TO  Vlll  TRANSITION 
METALS,  by  B.  C.  Allen  and  R.  I.  Jaffee.     Rept.  on 
NASA  Contract  VASw- 101.    19  Dec  62,  4lp.  37  refs. 
NASA-CR-S01S4. 


KAPL-M-AA-4      OTS   $1.60 

Knolls  Atomic  Power  Lab..  Scheneaady,  N.  Y 
THE  EFFECTS  OF  ANNEALING  ON  THE  CORROSION 
RATE  OF  PREOXIDEED  ZIRCALOY  2,    by 
C.  L.  Crenshaw  and  A.  M.  Andrako.   Rept.  on  Contract 
W-31-109-eng-52.    13  Nov  62,  19p. 


Michiean  U.  Coll.  of  Engineering,  Ann  Arbor. 
INFLU&JCE  OF  NOTCH  ACUITY  ON  THE  NOTCH 
STRENGTH  OF   REN£  41,    WASPALOY.    AND  D979, 
by  J.  W.  Schultz,  T.  M.  Cullen,  and  J.  W.  Freeman. 
Rept.  no.  4  on  Screening  Prgram  on  Superalloys  for 
Trisonic  Transport,  NASA  Grant  NsG- 124-61.   Mar  63, 
2Sp.  3  refs.    Rept.  04368-7-T;  NASA  CR-50178. 


NMI-2110       OTS   $1.10 

Nuclear  Metals,  Inc. ,  Concord,  Mass. 
FUNDAMENTAL  AND  APPLIED  RESEARCH  AND 
DEVELOPMENT  IN  METALLURGY.  Progress  rept, 
for  Sep  62  on  Contract  AT(30- 1)2784.  26   Nov  62,  lOp. 
6  refs. 


'NMI-2112  OTS  $1.60 

J»    Nuclear  Metals,  Inc. ,  Concord,  Mass. 

FUNDAMENTAL  AND  APPUED  RESEARCH  AND 
DEVELOPMENT  IN  METALLURGY.   Progress  rept. 
for  Nov  62  on  Contract  AT(30- 1)2784.  18  Jan  63,  I2p. 
6  refs. 


..A 


NMI-2113       OTS  $1.60 

Nuclear  Metals,  Inc. ,  Concord,  Mass. 
FUNDAMENTAL  AND  APPLIED  RESEARCH  AND 
DEVELOPMENT  IN  METALLURGY.    Progress  rept. 
for  Dec  62  CO  Contract  AT(30-1)2784.   6  Feb  63,  15p. 


TID-17208      OTS  $1.10 

Southwest  Research  Inst.,  San  Antonio.  Tex. 
CYCLIC  PRESSURE  TESTS  OF  LARGE  SIZE  PRES- 
SURE VESSELS,  by  A.  G.  Pickett  and  C.L.Whitney. 
Progress  rept.  no.  46  on  Contract  AT(30- 1)2140. 
15  Oct  62,  7p. 


PB  181  475  OTS  $0.50. 

Williams,  Clyde  and  Co. ,  Columbus,  Ohio. 
THE  BUDDING  TECHNOLOGY  OF  SUBMICRON  METAL 
AND  OXIDE  POWDERS,   by  Paul  A.  Borror  and  William 
H.  Bickley.    Rept.  on  Contract  CC  4757.  [1963]  18p. 
13  refs. 

DESCRIPTORS:    •Powder  metals,  •Oxides,  Preparation, 
Material  forming,  Dispersion  hardening.  Reagents, 
Pigments,  Soldering  alloys.  Brazing,  Rocket  pro- 
pellants,  Lubricants,  Cermets,  Thermoelectricity. 

Thie  an  of  producing  iiltraflne  powders  has  advanced  to 
the  state  where  metals  and  oxides  of  relatively  high 
purity  (99.5%  plus)  in  diameters  as  small  as  ,01  are 
possible,  and  powders  sUghtly  smaller  than  one- micron 
are  offered  commercially.   Interest  in  these  powders  haa 
been  generated  by  efforts  to  develop  high-  strength 
materials,  and  applications  interest  has  been  largely 

related  to  dispersion- modified  metals.   However, 
subnucron  powders  also  have  applications  or  potential 
applications  as  reagents,  pigments,  and  constituents  of 
such  materials  as  solders,  brazing  compounds,  rocket 


4el 


arrsv- 


S-18 


lectric 
beyond 


propellents,  lubricants,  cermets,  and  thermi 
devices.  In  many  cases,  the  advantage  of  goi 
the  micron  size  and  into  the  submicron  range 
speculative. 
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TID- 17675    OTS     $4.60 

Argonne  National  Lab. ,  111. 
EVALUATION  OF  A  MULTIPLE  C0INCIDEI«M:B 
TECHNIQUE  FOR  A  LOW  FLUX  DETERMU^ATION 
OF  NEUTRON  CAPTURE  TO  FISSION  RATIOS  IN 
U-SUPER  233,  U-SUPER  235,  AND  Pu-SUPER  239, 
by  M.  M.  Bretscher  and  A.  DeVoIpi,  Rept.  o^ 
Contract  W-3l-109-eng-38.  10  Sep.  62,  43p. 
RED-EPM-103. 


ANL-FGF-386 


OTS  $2.60 


37  refs. 


Argmne  National  Lab. ,  111.    ' 
NELfTROl  RADIOGRAPHY  AS  AN  INSPECTIW 
TECHNIQUE,  by  Harold  Berger.    Rept.  on  Contract 
W-3l-109-eng-38.   Sep  62,  23p.   28  refs.  U>^-«936. 


TID- 17683      OTS     $8.60 

Argonne  National  Lab. ,  III. 
RESOLVED  RESONANCE  INTEGRALS  AT  CTK  FOR 
U-SUPER  235,  by  C.  N.  Kelber.  Reactor  Physics 
Constants  Center  Newsletter  No.  8.  Rept.  on 
Contract  W-31-109-eng  38.   1  Oct  62,  91p. 
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BNL-6647   OTS   $1.60 

Brookhaven  National  Lab. ,  Upton,  N.  Y. 
PENETRATION  EFFECTS  IN  MAGNETIC -Dl|«3LE 
L-SHELL  INTERNAL  CONVERSION,  by  E.  ^^  Church 
(Frankford  Arsenal)  and  J.  Weneser.    Imematt  rept. 
on  Contract  AT( 30- 2)GEN- 16.    Sep  62,   Up. 


BNL-6545  OTS  $1.60 

Brookhaven  National  Lab. ,  Upton,  N.  Y. 
COSMIC  RAY  PRODUCED  AR- SUPER  37  and  XR- 
SUPER  39  ACTIVITIES  IN  RECENTLY  FALLEN 
METEORITES,  by  Raymond  Davis,  Jr. ,  R.   Vf.  Stoenner. 
and  O.  A.  Schaeffer.   Rept.  on  Contract  AT-30-2-GEN- 
16.  [1962]  19p.  6  refs.  SM-33/9. 


HW-75887  OTS  $1.60 

Hanford  Atomic  Products  Operation,  Richland,  Wash. 
EIGENVALUE  MATRIX  SOLUTION  TO  N-COMPONENT 
NEUTRON  INTERACTION  PROBLEMS,   by  F.  R. 
Czemiejewski.   Rept.  on  Contract  AT(45- 1)1350. 
3  Jan  63,  18p.  5  refs. 


HW -74739    OTS  $1.  60 

Hanford  Atomic  Products  Operation,  Richland,  Wash. 
PHYSICS  STATICS  CALCULATIONS  FOR  A  SERIES 
OF  FAST  SPECTRUM  OXIDE  REACTORS,   by 
P.  L.  Hofmann,  G.  ].  Busselman,  and  R.  J.  Hennig. 
Rept.  on  Contract  AT(45- 1)1 350.    28  Aug  62,  14  p. 
3  refs. 


PUC-1%2-89   OTS   $2.60 

Institute  for  Advanced  Study,  Princeton,  N.  J. 
SHELL  MODEL  ANALYSIS  OF  THE  LEVEL  STRUC- 
TURE OF  AR-SUPER  41,  by  Y.  Shadmi  and  L  Talmi. 
Rept.  on  Contract  AT(30-l)-937.    Aug  62,  26p.  9  refs. 
Prepared  in  cooperation  with  Palmer  Physical  Lab. , 
Princeton,  U. 


KAPL-M-HME-6     OTS   $1.60 

Knolls  Atomic  Power  Lab. ,  Schenectady,  N.  Y. 
ABUNDANCE  CF  THE   1. 43  Mev  GAMMA  RAY  OT 
CESIUM- 138,  byH.  M.  EiUnd  and  A.  F.  Heitkamp,  Jr. 
Rept.  on  Contract  W-31-109-eng-52.  17  Oct  62,  14p. 
8  refs. 


KAPL-M-RPC-5      OTS     $1.60 

KnoUs  Atomic  Power  Lab.,  Schenectady,  N.  Y. 
HOTSTICK,  KARE  AXIAL  POWER  DISTRIBUTION 
PROGRAM  FOR  THE  PHILCO  2000,  by  Donald  E. 
Goodman.  Rept.  on  Contraa  W-31-109-eng-52. 
Doc  62,  13p.   1  ref. 


KAPL-M-BC-28       OTS     $2.60 

KnoUs  Atomic  Power  Lah, ,  Schenecudy,  N.  Y. 
KWIP  -  KINETICS  WITH  PLOTTER,  by  Gerhard  O. 
Mueller.  Rept.  on  Contract  W-31-109-eng-38 
3  Dec  62,  26p.  2  refs. 


UCRL-6798      OTS  $10.10 

Lawrence  Radiation  Lab. .  U.  d  California, 

Liver  more. 
CONEC  --  A  COUPLED  NELTTRONIC -ELASTICITY 
THEORY  CODE  AND  ITS  APPLICATICW  TO  PULSED, 
FAST  REACTORS,  by  O.  C  Kolar  and  Norman 
Pruvost.   Rept.  on  Contraa  W-7405-eng-48.    1  Nov  62, 
I21p. 

NASA  N63- 16439      OTS     $10.50 

Marshall  Space  Flight  Center,  National  Aeronautics 
and  Space  Administration,  Huntsville,  Ala. 

COMPUTER  PROGRAM  FOR  REDUCTION  OF 

NEUTRCW  ACTIVATION  FOIL  DATA,  by  L.  K.ZoUer. 

16  May  62,  134p.    NASA  TM  X-50016; 

MTP-P8tVE-M-62-9. 
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TID- 16951      OTS  $1.10 

Massachusetts  Inst,  of  Tech. ,  Cambridge. 
THE  REUVTICW  BETWEEN  COSMIC  X-RAYS  AND 
GAMMA  RAYS,  by  George  W.  Clark.   Rept.  on  Contraa 
AT(30-1)2098.   (1962]  9p.   12  refs. 


TID- 17674    OTS     $1.60 

New  York  U.,  N.  Y.  ^ 

THE  IhTTERACnON  OF  RADIATION  WITH  MATTER. 
Progress  rept.  on  Contraa  AT(30- 1)2952.  Dec  62, 
20p.  6  refs. 


NSECfn-IS  OTS  $3.60 

Nuclear  Science  and  Engineering  Corp. ,  Pittsburgh,  Pa. 
THE  RECOVERY  OF  VOLATILE  FISSION  PRODUCTS 
FROM  MOLTEN  URANIUM- BISMUTH,   by  I.  J. 
Gruverman  and  R.  C.  Koch.  Rept.  on  Contract  AT(30-1) 
2533.  25  M^  60,  32p.  4  refs. 


TID- 17765      OTS  $3.60 

Parametrics,  Inc.,  Waltham,  Mass. 
DEVELOPMENT  OF  KRYPTON  85  AS  A  UNIVERSAL 
TRACER.  Quarterly  rept.  no.  6,  I  July- 30  Sep  62,  on 
Contract  AT(30- 1)2757.   [1962]  34p. 


CU(PNPL)220  OTS  $5.60 

Pegram  Nuclear  Physics  Labs. ,  Columbia  U. , 

New  York 
PROGRESS  REPORT  FOR  JULY,    AUGUST,    SEPTEM- 
BER,   1962  TO  THE  UNITED  STATES  ATOMIC 
ENERGY  COMMISSION.    Rept.  on  Contract 
AT(30-l)GEN-72.   55p. 


DP-739      OTS  $0.50 

Savannah  River  Lab. ,  Aiken.  S.  C. 
RECOVERY  OF  PLUTONIUM  FROM  IRRADIATED 
PLUTONIUM -ALUMINUM  ALLOY,  by  Carl  S.  Schlea, 
Myron  R.  Caver ly  and  others.   Rept.  on  Contraa 
AT(07-2)I.   Sep  62,  18p.  8  refs. 


TID- 17008      OTS  $2.60 

.    Westinghouse  Research  Labs. ,  Pinsburgh,  Pa. 
STUDY  OF  APPLICATIONS  OF  THE  MOSSBAUER 
EFFECT  IN  SCIENCE  AND  TECHNOLOGY,  by 
L.  M    Epstein.   Quarterly  progress  rept.  15  Apr- 
15  July  62,  on  Contraa  AT( 30- 1)2989.   Aug  62, 
29p.  9  refs.   WERL-62927-11506-RI. 

TID- 176%      OrrS  $3.60 

Wheren  Lab.  of  Nuclear  Chemistry,  U.  d 

Pittsburgh.  Pa. 
NUCLEAR  REACTION  STUDIES.  A.   RANGES  OF 
LOW-ENERGY  RECOILS.   B.  CHARGE-STATES  OF 
LOW-ENERGY  RECOILS.   C.   RADIATIVE  DEUTERON 
CAPTURE.   D.   ISOMER  RATIOS  FROM  (d,p)  REAC- 
TIONS, by  Robert  L.  Wolke.   Annual xept.,  9  Jan  62- 
9  Jan  63,  on  Contraa  AT(30-l)277l.  39p. 


Elementary  Particles 

TID-17617       OTS  $1.60 

Argonne  National  Lab. ,  111. 
THE  EFFECT  CT  DISSOaATION  ON  THE  UPPER 
ENERGY  LIMTT  OF  NEGATIVE  HYDR0GQ4  IONS 
IN  ISOCHRONOUS  CYCLOTRONS,  by  Tat  K.  Khoe. 
Rept.  on  Contract  W-31-109-eng-38.    18  Sep  62,  20p. 
5  refs.    ANLAD-72.  ^ 

TID- 17642      OTS  $1.60 

Argonne  National  Lab.,  111. 
ZjCS  external  PROTON  BEAM  STUDIES,  by 
L.  G.  Rainer.   Rept.  on  Contraa  W31-l09-eng-38. 
26  Sep  62.   18p. 

BNL-6673  OTS   $1.60 

Brookhaven  National  Lab. ,  Upton,  N.  Y. 
ACCELERATION  OF  DEUTERONS  OR  ALPHA  PAR- 
TICLES IN  THE  AGS,  by  E.  D.  Courant.    Internal 
rept.  on  Contract  AT(30-2)GEN-16.    18  Dec  62,  14p. 

NASA  N63- 17101      OTS  $3.60 

Rand  Corp. ,  Santa  Monica.  Calif. 
ACCELERATION  OF  CHARCTD  PARTICLES  BY 
HYDROMAGNETIC  SHOCK  WAVES,  by  J.  W.  Kern. 
Rept.  on  NASA  Contraa  NASr- 21(05).   Mar  63,  3lp. 
15  refs.   RM-3527-  NASA.  NASA  CR-50337. 
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TID-17652      OTS  $2.60 

Argonne  National  Lab. ,  111. 
FAST  EJECTION  OF  PROTON  BEAMS  FROM  A 
SYNCHROTRCW  BY  A  PULSED  MAGNET  AND  AN 
ENERGY -LOSS  TARGET,  by  S.  Suwa  and  A.  Yokosawa. 
RepC  on  Contract  W-31-109-eng-38.   9  Oct  62,  29p. 
ANLAD-73. 
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Argonne  National  Lab. ,  111. 
FEASIBILITY  OF  A  UQUID  HELIUM  SPARK  CHANCER, 
by  D.  Cohen.  Rept.  on  Contract  W-31-109-eng- 38. 
18  Sep  62,  12p.  10  refs. 


TID- 17693      OTS  $2.60 

Argonne  National  Lab. ,  III. 
MAGNETIC  MEASUREMENTS  OF  BENDING  MAGNET 
BM-102,  by  Robert  J.  Lari.   Rept.  on  Contraa  W -31- 
109-eng-38.    22  Oa  62.  22p. 
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Argonne  National  Lab. ,  IIU 
A  NEW  DEVICE  FOR  DETECTING  LOW  LEVELS  OF 
IONIZING  RADIATION,  by  Adli  M.  Bishay.  Rept.  on 
Contraa  W-31-109-eng-38.  Oa  62,  8p.  1  ref.  UAC  700Z 
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Argonne  National  Lab.,  111. 
ON  MIRROR -SYMMETRY  IN  BEAM  TRANSPORT 
SYSTEMS,  by  Cyril  H.  M.  Turner.   Rept .  on  Contraa 
W3l-109-eng-38.    28  Sep  62,  18p. 
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Argonne  National  Lab.,  111. 
PROPOSAL  FOR  A  4-Bev/c  UNSEPARATtD  ANTI- 
PROTON  BEAM  FOR  COUNTER  EXPERIMENTS,  by 
S.  M.  Marcowitzand  L.  G.  Ratner.   Rept.  on  Contraa 
W3l-109-eng-38.    17  Oa  62,  4p. 
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THE  DEFLECTING  MODE  IN  THE  aRGULAR  IRIS- 
LOADED  WAVEGUIDE  OF  A  RF  PARTICLE  SEPA- 
RATOR, by  H.  Hahn.   Internal  rept.  on  extract 
AT(30-2)GEN-16.  25  Oct  62.  23p.  17  refsL 
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Brookhaven  National  Lab. .  Upton,  N.  Y. 
HIGH  ENERGY  ACCELERATOR  PAPERS  FROM 
USSR.    PREPARED  FOR  PRESENTATION  AT  1961 
INTERNATIONAL  CONFERENCE.    Rept.  On  Contract 


AT(30-2)GEN-16.    1  Oct  62,  297p.  6  refs. 
NASA  N63-12925. 


t 


C-36; 


RRENT 
Raka.    In- 
30  July  62, 


BNL-6645   OTS   $1.60 

Brookhaven  National  Lab. ,  Upton,  N.  Y 
SOME  FURTHER   REMARKS  ON  BEAM 
MEASUREMENTS  IN  THE  AGS,  by  E.  C 
temal  rept.    on  Contract  AT(30-2X3EN-l( 
'  14p. 
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Brookhaven  National  Lab.,  Upton,  N.  Y. 
STUDIES  OF  THE  RAPID  3EAM   EJECTCi  AT  THE 
COSMOTRON,  byM.  Q.  Barton,  W.  Keri^n,  T.  Novey 
and  others.    Rept.  on  Contract  AT(30-2)GBN-16 
16  Jan  6i,   14p.   Prepared  in  cooperation  /|rgonne 
National  Lab.  and  Illinois  U. 


NYO-9676    OTS  $5.60 

Del  Electronics  Corp. ,  Mount  Vernon,  ]i.  Y. 
STRATOSPHERIC  MONFTORING  PROGRAM,  by 
M.  Lippmann.   Quarterly  progress  rept.  Apr  62-July  62, 
on  Contract  AT(30- 1)2363,  13  Jan  63,  59pi  10  refs. 


NYO- 10392     OTS  $4.  60 

Geophysics  Corp.  at  America,  Bedford,  Mass. 
STUDY  OF  TECHNIQUES  FOR  DETERK  tNING 
DISTRIBUTION  OF  RADIOACTIVE  MATERIAL 
DEPOSTTED  IN  THE  UPPER  ATMOSPHEHa 
Quarterly  sutus  rept.  na  2,  20  June- 19  Sep  62,  on 
Contraa  AT(30- 1)2908.    43p.   1  ref.  ' 


NP-9423  OTS   $10.10 

Lockheed  Nuclear  Products,  Marietta,  Ga. 
LOCKHEED  AREA  MONITORING  SYSTEM,  by  E.  N. 
Lide,  L.  A.  Turner  and  others.   Apr  60,  122p.  1  ref. 
NR-78R. 


TID-17687      OTS   $10.10 

Moore  School  at  Electrical  Engineering,  U.  of 

Pennsylvania,  Philadelphia. 
EVALUATION  OF  FERRITE  MATERIALS  FOR  POS- 
SIBLE APPLICATION  IN  THE  PRINCETON- 
PENNSYLVANIA  3-B3V  PROTOJ  SYNCHROTRC»J,  by 
Pietro  P.  Lombardini,  Richard  R.  Schwartz,  and 
Richard  J.  Doviak.    Rept.  on  Contract  AT( 30-1)  1916. 
1  July  57,   1 27p.   Moore  School  rept.  no.  58-05. 


NYO- 10251       OTS  $i.  10 

Rochester  U. ,  N.  Y. 
DESIGN  OF  A  QUADRUPOLE  CHANNEL,  by  Stephen 
V.  Pepper.    Repc  on  Contract  AT(30-1)875.   4  Dec  62, 
lOp.  3  refs.   NASA  N63- 13320. 

OP-792      OTS  $0.50 

Savannah  River  Lab. ,  Aiken.  S.  C. 
EVALUATIC»«i  OF  A  PERMEABILITY  CELL,  by 
Albert  E.  Symonds,  Jr.    Rept.  on  Contraa 
AT(07-2)1.   Jan  63.  14p.  7  refs.   NASA  N63- 15374. 


DP-814      OTS   $0.50 

Savannah  River  Lab. ,  Aiken,  S.  C. 
FISSION  GXS  sampler,  by  Paul  H.  Chismar.   Rept.  on 
Contraa  AT(07- 2)1.   Feb  63,  8p.  2  refs.   NASA  N63- 
15557. 


DP-680 


OTS  $0.50 


Savannah  River  Lab. ,  Aiken,  S.  C. 
A  MINIATURE  CENTRIFUGAL  CONTACTOR,  by 
A.  S.  Jennings.   Rept.  on  Contract  AT(07- 2)1.   Mar  62. 
2^.  4  refs. 


NYO-9812      OTS  $1.60 

Westinghouse  Research  Labs. ,  Pittsburgh,  Pa, 
ULTRAHIGH  VACUUM  TECHNIQUES.   Quarterly 
progress  repc  ,  1  July  -  30  Sep  62,  on  Contract 
AT(30-1)2823.    31  Oct  62,  19p.    Research  repc 
62-828-441 -Rl. 


Nuclear  Engineering  and  PoWer 


NYO- 10284   OTS   $1.60 

Aeroprojeas,  Inc. ,  West  Chester,  Pa. 
ULTRASONIC  CLEANING  OF  ORGANIC  MODERATED 
FUEL  ELEMENTS.    Bimonthly  progress  rept.  no.  3, 
lAug-30Sept.  62.  Rept.  on  Contract  AT( 30 -1)3002. 
Oct  62,  17p.  6  refs. 


S-21 


NYO-10010  OTS   $1.60 

Aeroprojects  Inc. ,  West  Chester,  Pa. 
ULTRASONIC  INSTRUMENTATION  IN  NUCLEAR 
APPUCATIONSlI.   ULTRASONIC  DETECTION  OF 
INCXPIENT  BOIUNG  AND  CAVITATION,  by 
Carmine  F.  DePrisco,  Herbert  Kartluke  and  others. 
Repc  on  Contract  AT(30-1)  1836.  Mar  62,  20p. 
12  rete. 

NYO-lOOll      OTS  $1.60 

Aeroprojects,  Inc. ,  West  Chester.  Pa. 
ULTRASONIC  INSTRUMENTATION  IN  NUCLEAR 
APPLICATION:  II.    DETERMINATION  OF  HEIGHT 
AND  LIQUID  CONTENT  OF  FOAM,  by  Carmine  F. 
DaPrisco,  Herbert  Kartluke  and  others.    Rept.  on  Con- 
tract AT(30-l)l836.    Apr  62,  I7p.   4  refs. 


NYO- 10012      GTS     $2.60 

Aeroprojecie,  Inc. ,  West  Chester,  Pa. 
ULTRASONIC  INSTRUMENTATION  IN  NUCLEAR 
APPUCATIC»e:  UL   CONTINUOUS  DETERMINATION 
OF  SOUD  PARTICLE  CONTENT  IN  UQUID  SLUR- 
RIES, by  Carmine  F.  DePrisco,  Herbert  Kartluke 
and  others.  Rept.  on  Coocract  AT(30- 1)1836.  Apr  62, 
aOp.  27  refs. 


NYO- 10456       GTS    $9.60 

Aeroproject 8,  Inc.,  West  Chester,  Pa. 
ULTRASONIC  WELDCLADDING  CF  FLAT-PLATE 
FUEL  ELEMENTS.  Rept.  on  Contract  AT( 30- 1)1836. 
June  62,   1  I3p.  26  refs. 

TID-1 1603  OTS  $12.00 


TID-11604OTS  $8.10 

Allis-Chalmers  Mfg.  Co. ,  Milwaukee,  Wis. 
PRESSURE  DROP  EXPERIMENTS  ON  A  PROPOSED 
FUEL  ASSE\BLY  FOR  THE  EXPERIMENTAL  GAS 
COOLED  REACTOR.   SECTION  I  OF  FUEL-ASSEVBLY 
HEAT  TRANSFER  AND  CHANNEL  PRESSURE-DROP 
EXPERIMENT  FOR  THE  EGCR  RESEARCH  AND 
DEVELOPMENT  PROGRAM,   by  C.  L.  Beaudion  and 
R.  M.  Higgins.   Rept.  on  Contract  AT(  10- 1)925. 
20  Jan  60,  83p.  4  refs.  RD-0007. 


ANL-6707 


OTS  $0.50 


Argonne  National  Lab. ,  111.  .    „    - 

BORAX  V  EXPONENTIAL  EXPERIMENT,  by  F.  S. 
Kim  and  I.  I.  Hagen.    Rept.  on  Contract  W3l-109-eng- 
38.    Apr  63,  25p.  3  refs. 


TID- 17815      OTS  $3.60 

Argonne  National  Lab.,  111. 
CONTROL  ROD  CAUBRATIONS  FOR  JUGGERNAUT 
BY  A  DIGITAL  METHOD,  by  C.  E.  Cohn.   Rejx.  on 
Contract  W3l-l09-eng-38.   24  Aug  62,  40p.  RED- 
EPM-101. 


ANL-6559 


OTS  $0.50 


Allis-Chalmers  Mfg.  Co. ,  Milwaukee,  Wis. 
HEAT- TRANSFER  EXPERIMENTS  ON  A  PROPOSED 
FUEL  ASSEN«LY  FOR  THE  EXPERIMENTAL  GAS 
COOLED  REACTOR.    SECTION  U  OF  FUEL-AS- 
SEMBLY HEAT- TRANSFER  AND  CHANNEL  PR  ESaJRE-    BMl-1611  OTS  $1.25 
DRC«*  EXPERIMENT  FOR  THE  EGCR  RESEARCH 
AND  DEVELOPMENT  PROGRAM,   by  C.  U  Beaudoin 
and  R.  M.  Higgins.  Rept.  on  Contract  AT(10- 1)925. 
12  Apr  60,  I69p.  8  refs.  RD-0008. 


Argonne  National  Lab. ,  IIJL, 
FEV&BIUTY  OF  Pu»9-uS5-FUELED  CORES  TO 
PREDICT  Pu239-FUELED  CORE  DIMENSIONS,  by  D. 
Meneghetti  and  H.  Ishikawa.    Rept.  on  Contract 
W3l-l09-eng-38.   June  62,   I7p.  3  refs. 


ARF-4132-I6      GTS  $7.60 

Armour  Research  Foundation,  Chicago,  111. 
STUDIES  OF  REACTOR  CONTAINMENT,  ed.  by 
T.  A.  Zaker.    Summary  rept.  no.  4.   1  Aug  60- 
31  Jan  61,  on  Contraa  AT(1 1-1)528.   Feb  61.  75p. 
6  refs. 


Battelle  Memorial  Inst. .  Columbus,  Ohio. 
FISSION -PRODUCT  MIGRATION  IN  AND  RELEASE 
FROM  IRON-20W/O  CHROMIUM,  by  Arthur  A.  Bauer, 
Josef  Bugl,  and  George  G.  Cocks.    Rept.  on  Contract 
W7405^g-92.    25  Jan  63,  .SOp.  .S  refs.    EURAEC-582. 


ACNP-62028  OTS  $4.60 

Allis-Chalmers  Mfg.  Co.,  Milwaukee,  Wis. 
PATHFINDER  ATOliBc  POWER  PLANT  SINGLE  ROD 
BURNOUT  HEAT  FLUX  TESTS,  by  K.  F.  Neusen  and 
G.  J.  Kangas.   Summary  rept.  on  Contract  AT(1 1-1)589. 
21  Dec  62,  41p.  13  refs.   Prepared  in  cooperation  with 
Northern  States  Power  Co.  and  Central  Utilities  Atomic 
Power  Associates. 

TID- 1 1602      OTS  $5.60 


BNL-801      OTS     $L25 

BroDkhaven  National  Lab.,  Upton,  N.  Y, 
WGH-TEMPBRATURB  UQUID-METAL  TECHNOL- 
OGY REVIEW.   A  blnwnthly  technical  progress 
review.  Volume  I,  no.  2,  on  Contract 
AT(30-2)  GEN- 16.  Apr  63,  45p.  PR -2. 


Allis-Chalmers  Mfg.  Co..  Milwaukee.  Wis. 
PRESSURE  DROP  EXPERIMENTS  OF  THE  TITLE  II 
FUEL   ASSEMBLY  FOR  THE  EXPERIMENTAL  GAS 
COOLED  REACTOR.   SECTION  III  OF  THE  FUEL 
ASSEMBLY  HEAT  TRANSFER  AND  CHANNEL  PRES- 
SURE DROP  EXPERIMEnrrS  FOR  THE  EGCR  RE- 
SEARCH AND  DEVELOPMEffT  PROGRAM,  by  W.  H. 
CrandallandR.  M.  Higgins.   Rept.  on  Contraa 
AT(10-1)925.    3  Oct  60.  54p.  6  refs.    RD-0009. 

S-22 


DP-825  OTS  $1.25 

du  Pont  de  Nemours,  E.  I. ,  and  Co. ,  Wilmington,  Del, 
HEAVY  WATER  MODERATED  POWER  REACTORS, 
comp.  by  R.  R.  Hood  and  L.  Isakoff.   Progress  rept. , 
Jan  63,  on  Contract  AT(07- 2)1.   Feb  63,  15  refs.  54p. 


DP-835 


OTS  $0.50 


du  Pont  de  NenrKXirs,  E.  I. ,  and  Co. ,  Wijtnin] 
HEAVY  WATER  MODERATED  POWER 
comp.  by  L.  Isakoff.   Progress  rept. ,  Fel 
Contract  AT(07- 2)1.   Mar  63,  25p.  6  refs 


R5A 


Ington,  Del. 
CTORS, 
63,  on 


DLCS-5001162     OTS   $4.60 

CXjquesne  Light  Co. ,  Shippingpon,  Pa. 
MONTHLY  OPERATING  REPORT,    NOVEifeER  1962. 
Rept.  on  Contract  AT(11 -1)292.    49p. 


GEMP-175      OTS  $8.60 


General  Elearic  Co.,  Cincinnati,  Ohio. 
630A  MARITIME  NUCLEAR  STEAM  GEMJRATOR. 
Progress  rept.  no.  4  on  Contraa  AT(40-l)(4847. 
31  Jan  63.  95p. 


GEAP-4013  OTS  $4.60 


General  Electric  Co. ,  San  Jose,  Calif 
ECONONDC  EVALUATION  OF  CONTROL! 
MATERIALS  AND  FABRICATION  PROCE^ES 
Williamson  and  F.  H.  Megerth.   Rept.  on 
AT(04-3)189.  May  62,  48p.  20  refs. 


ROD 

,  byH.  E. 
Ctontract 


GEAP-3885  OTS    $9.10 

General  Electric  Co. ,  San  Jose,  Calif. 
EXPERIMENTAL  FAST  CERAMIC  REACWOR 
DESIGN,  by  K.  M.  Horst.  Status  rept.  as  <rf  31  Oct  61 
on  Contract  AT(04- 3)  189.  Apr  62,  109p.  p  refs. 


GEAP-4096  OTS  $7.60 


General  Electric  Co. ,  San  Jose,  Calif. 
HlOi  POWER  DENSITY  DEVELOPMENT  i>ROJECT, 
by  R.  L.  HoUaday.  Quarterly  progress  r<  *t.  no.  10 
July- Sep  62,  on  Contract  AT(04-3)36I.   1  Q^t  62,  71p. 


NP-12054      OTS  $1.60 

General  Electric  Research  Lab. ,  Schentj.ttady,  N. 
ELECTRICAL  POWER  PROBLEMS  IN  FLSION  RE- 
SEARCH, by  H.  Hurwitz,  Jr.    Sep  58,   20p|.  3  refs. 
GP-%. 

GNEC-210(Suppl.   2)       GTS  $8.  10 

General  Nuclear  Engineering  Corp. ,  Du^ibdin,  Fla. 
DESIGN  AND  FABRICATION  OF  THE  BCfo 
REACTOR  PRESSURE  VESSEL,  comp.  b^J.  F. 
Gibbons  and  A.  S.  Jameson.    Rept.  on  Cor  ^ract 
AT(40- 1)2674.    21  Dec  62,  83p.  6  refs. 

GNEC-179      OTS   $7.60 

General  Nuclear  Engineering  Corp. ,  Duitdin,  Fla. 
FABRICATION  PROCESS  CCVELOPMENT   OF  THE 
BONUS  PROTCTYPE  SUPERHEATER  FUI 
ASSEMBLY.    Interim  rept.  on  Contraa  A7(l  1-1)795. 
10  July  61.  7Ip. 


HW- 75568  OTS  $1.60 

Hanford  Atomic  Products  Operation,  Richland,  Wash. 
REPORT  Oti  CCWTINUED  EVALUATION  AND  TESTING 
OF  PRTR  FUEL  ELEMENT  RUPTURE  DETECTION 
SYSTEM  AND  DEMONSTRATION  DATA,    by  J.  E.  Sisk. 
Rqjt.  for  1  Apr-1  Sq)  62  on  Contract  AT(45- 1)1350. 
14  Nov  62,  18p.  6  refs. 


TID- 17973 


OTS  $1.60 


Laboratories  for  Airalied  Sciences,  U.  of  Chicago,  111. 
RADIOISOTOPES  RESEARCH,    DEVELOPMENT,    AND 
RELATED  ACTIVITIES.    Quarterly  progress  rept. 
no.  16,   15  Sep-a5  Dec  62  ,  on  Contract  AT(11-1)712. 
Jan  63.   I3p.   LaS-SR-161-55. 


NP-11630     OTS   $16.50 

Lockheed  Nuclear  Products,  Marietta,  Ga. 
EXPERIMENT  DESIGN  MANUAL  AND  HAZARDS 
ANALYSIS  FOR  NASA.    EFFECT  OF  NUCLEAR 
RADIATION  ON  MATERIALS  AT  CRYOGENIC 
TEMPERATURES.    Rept.  on  Contraa  NASw- 114. 
I  Sep  60,  253p.  NM-llI. 


NP-11885      OTS   $6.60 

Manhattan  Coll. ,  New  York. 
MANHATTAN  COLLEGE  LOW  POWER  CRITICAL 
REACTOR.   Hazards  summary  rept.   1962.   6^.  2arefs. 


TID- 17593      OTS  $i0. 10 

National  Carbon  Co. ,  Fostoria,  Ohio. 
GRAPHITE -MATRIX  NUCLEAR  FUEL  ELEMENTS. 
Summary  rept.  Phase  III.   Rept.  on  Contraa 
AT(40-1)2560.    21  Dec  62,  129p.  39  refs. 


NMI-7254     OTS  $1.60 

Nuclear  Metals,  Inc. ,  Concord,  Mass. 
POWER  REACTOR  PROGRAM,  by  S.  Isserow,  R.  W. 
Anderson,  and  W.  L.  Larson.    Progress  rept.  for 
1-31  Aug  62  on  Contract  AT(30- 1)1565.  8  Oct  62,  18p. 


NMI-7256  OTS  $3.60 

Nuclear  Metals,  Inc. ,  West  Concord,  Mass. 
POWER  REACTOR  PROGRAM,    by  S.  Isserow,  R.  W. 
Anderson  and  others.   Progress  r^t.  for  1-31  Oct  62 
on  Contract  AT(30- 1)1565.  30  Nov  62,  31p. 


NMI-7257      OTS  $1.60 

Nuclear  Metals,  Inc.,  West  Concord,  Mass. 
POWER  REACTOR  PROGRAM,  by  S.  Isserow,  R.  W. 
.\nderson  and  others.    Progress  rept.  for  1-30  Nov  62 
on  Contraa  AT(30- 1)1 565.    27  Dec  62,  19p. 


S-23 


NP- 12045  CDTS  $16.00 

Nuclear  Reactor  Lab. .  Cornell  U. ,  Ithaca,  N.  Y. 
FINAL  SAFEGUARDS  REPORT  TO  THE  U.   S. 
ATOMIC  ENERGY  COMMISSION  FOR  THE  CORNELL 
UNIVERSnY  ZERO  POWER  REACTOR,  by  Selwyn  S. 
Berg.   May  62,  247p.   CURL-4. 


NSECfr)-18      OTS  $1.60 
Nuclear  Science  and  Engineering  Corp. ,  Pittsburgh. 

VOLATILE  IODINE  TRANSPORT  THROUGH  PIPES,  by 
R    C.  Koch,  R.  H.  Marsh,  and  I.  J.  Gruverman.   Repi 
,onContraaAT(30-l)2588.   25  Apr  60.  I5p. 

NYO-9735  OTS  $4.60 

Owens-Corning  Fiberglas  Corp.,  Granville,  Ohio. 
INVESTIGATIONS  OF  RADIOACTIVE  FUEL-BEARING 
GLASSES,  by  P.  A.  Lockwood.    Rept.  for  I  May  60- 
31  Mar  61,  on  Contract  AT(30- 1)2489.    31  July  61,  49p. 


NP- 11272      OTS  $9.10 

Fetrolite  Corp. ,  Webster  Groves,  Mo. 
PETROLITE  IRRADIATION  REACTOR  HAZARDS 
SUMMARY  REPORT.   Dec  61,   108p.  4  refs.   Prepared 
in  cooperation  with  Intemuclear  Co. 


TID-17655      GTS  $1.60 

Phillipa  Petroleum  Co.,  Idaho  Falls. 
INTEGRATED  POWER  FUEL  PROCESSING,  by  Fred 
H.  Tlngey.   Rept.  on  Contraa  AT(10-1)205.   (1962)  I6p. 

TlD-17658      GTS  $1. 10 

Phillipe  Petroleum  Co. ,  Idaho  Falls. 
STOICHIOMFrRIC  AND  RESIDUAL  MASS  DISTRIBU- 
TION MEASUREMENT  PROCEDURES  FOR  DETER- 
MINING BURNUP,  by  F.  H.  Tlngey.    Repc  on  Contract 
AT(10- 1)205.   [1962]  3p. 


TID- 17574    OTS     $1.60 

Savmnoah  River  La)}. ,  Aiken.  S.  C 
CALCULATED  EFFECTS  OF  NEUTRON  RETHER- 
MAUZATION  IN  0,0  COOLANTS,  by  Frank  E. 
Driggers.  Rept.  on  Contract  AT(07- 2)1.  Jan  63.  I3p. 

3  refs. 

DP-824      OTS  $0.50 

Savannah  River  Lab. .  Aiken.  S.  C 
PROCESSING  OF  POWER  REACTOR  FUELS,  comp. 
by  V.  P.  Caracciolo.   Quarterly  progress  repi.  no.  21, 
I  Oct  62-1  Jan  63.  on  Contraa  AT(07-2)l.  Mar  63,  8p. 

4  refs. 

SRO-76      OTS  $1.10 

Savannah  River  Operations  Office.  Atomic  Energy 
Commission.  Augusta.  Ga.  ^^ 

HEAVY  WATER  POWER  REACTOR  PROGRAM. 

Monthly  progress  rejx.  Dec  62.   lOp. 


GEAP- 3771-4     OTS  $4.60 

Valledtos  Atomic  Lab. .  General  Electric  Co. , 

Sanjoee,  Calif. 
HIGH  PERFORMANCE  UO2  PROGRAM,  by 
B.  Weidenbaum.   Quarterly  progress  rept.  no.  4, 
Jan-Mar  62,  on  Contract  AT(04-3)189.    1  Apr  62, 
4Sp.    EURAEC-437. 


CVNA-165  OTS  $2.60 

Westinghouse  Electric  Corp. ,  Pittsburg^,  Pa. 
CAROURaS  VIRGINIA  NUcIeAR  POWER  A^O- 
CIATES,   INC.    RESEARCH  AND  DEVELOPMENT 
PROGRAM.   Quarterly  progress  rept.,  July -Sep  62,  on 
Contract  AT(30- 1)2289.  23p, 


CVNA-40  OTS  $17.50 

Westinghouse  Electric  Corp.,  Pinsburgh,  P^'  „^„ 
CAROUNAS  -  VIRGINIA  TUBE  REACTION  REFER- 
ENCE  DESIGN  U.    Rept.  on  Contract  AT(30- 1)2289. 
16  Dec  59.  273p.   Prepared  in  cooperation  with  Stone 
and  Webster  Engineering  Corp. 


CVNA-43  OTS  $3.60 

Westin^iouse  Electric  Coro. ,  Pinsburdi,  ?*•.„-, 
UO2  FUEL  FABRICATION  BY  EXTRUSION,  by  W.  E. 
Baily.   Rept.  on  Contract  AT(30- 1)2289.    1  Feb  60,  39p. 
3  refs. 


Radioactivity 

TID- 17769      OTS   $1.10 

Duquesne  Light  Co. ,  ShlH>lngport,  Pa. 
ENVIRONMEOTAL  RADIATION  MONITORING. 
Quarterly  repC  no.  3,  July-Sep  62,  on  Contract 
AT(11-1)  292.  8p. 

NYO-9524      OTS  $4.60 

Isotopes,  Inc..  Westwood.  N.  J. 
INTERPRETATION  OF  WESTWOOD.  NEW  JERSEY 
RAINFALL  DATA.   Quarterly  progress  rept.  no.  I.  on 
Contraa  AT(30- 1)2415.    15  Sep  59,  44p.  13  refs. 


Waste  Disposal 

BNL-6554     OTS   $1.60 

Brookhaven  National  Lab.,  Upton^N.  Y- 
TRANSPORT  OF  FISSION  PRODUCTS  THROUGH  THE 
SOIL  FOLLOWING  INJECTION  FROM  A  WELL  AND 
METHODS  USED  FOR  REMOVAL,  by  L.  Cemmell 
and  S.  G.  PearsalL    Rept.  on  Contract  AT-30-2-GEN- 
16.    11962]   I8p. 


S-24 


HW-74712  OTS  $1. 10 


NASA  N63-17230   OTS   $1.60 


Hanford  Atomic  Produas  Operation,  Richlartd,  Wash.  Sylvania  Electric  Products.  Inc..  Waltham.  Mass. 

FISSION  PRODUCT  AND  WASTE  PACKAGIffC- EFFECT    COMPARISON  BETWEEN  SPECTRAL  SCANTLING 
OF  GAMMA  LEAKAGE  ON  THERMAL  CAL(CULATIONS,  THEORY  AND  CLASSICAL  COLOR  VISION  THEORIES 
by  L.  H.  Steves  and  W.  V.  DeMier.  Rept.  op.  Contract       by  George  Biernson.  Rept.  on  NASA  Contract  NASw  441. 

16  May  63,  17p.  6  refs.  Res.  Note-396; 

N  ASA -CR -50350. 


AT(45-1)1350.   24  Aug  62,  8p.  4  refs. 


PERSONNEL  SUPPLIES  AND 
PERSONAL  EQUIPMENT 


AD-295  640  OTS  $2.60 

Naval  Supply  Research  and  Development  Fiiility, 
Bayonne,  N.  J. 


A  CLOTHING  DESIGN  TECHNIQUE  USING 


Mini- 


ature MODELS,  by  Seymour  Lash.  June  6j3,  23p, 

DESCRIPTORS:    •Clothing,  Design,  Models 
(Simulations). 

The  conventional  method  of  designing  clothitlg  prototypes 
is  to  make  full  size  patterns  and  then  fabricate  full  size 
garments.   The  designing  technique  developed  at  this 
facility  uses  a  miniature  mannequin  for  pattern  di- 
mensions.   This  mannequin  is  23  1/2  inches  tall  and 
approximates  a  1/3  proportion  of  a  size  38  regular 
male  form.   A  set  of  patterns  (miniature)  of  aeveral 
basic  garments  are  included  in  this  report.  $uch  designs 
in  the  miniature  is  considerably  cheaper  and  faster. 
These  miniature  mannequins  can  also  be  usad  to  display 

new  clothing  items  more  effectively  and  util^e  much 
less  space  than  required  by  full-size  display  models. 
(Audior) 


PHYSICS 


TID- 17677     OTS     $3.60 

Argonne  National  Lab. .  UL, 
NOTES  ON  THE  THEORY  OF  A  COAXIAL  feHUm", 
by  G.  Cinelli.  Rept.  on  Contraa  W-31-109-flng-38. 
1  Oa  62,  31p.  5  refs. 


PB  163  055     OTS  $3.60 


NRC  Committee  on  Hearing  and  Bio- 
Washington,  D.  C. 

CHABA  -  1962.  by  Milton  A.  Whitoxnb 

Jan-Dec  62.   Feb  63,  35p.  - 


Acous  tics 


Aniual  rept., 
okiganiza- 


DESCRIFTORS:  •Conferences.  •Scientific 
tlons,  'Hearing,  •Psychoacoustics,  •Audloi|[^etry 
Airplane  noise.  *Acou8tics,  Personnel 

Contents: 

Conunents  from  the  secretariat 
Sununary  of  the  1962  annual  meeting 
Summary  of  CHABA  working  group  meeting!  1 
Membership  list 


Electronics 

PB  163  374   OTS   $8.  10 

Electrical  Engineering  Research  Lab. .  U.  of 

Illinois,  Urbana. 
THEORETICAL  DESIGN  OF  A  35  Gc  REBATRON,  by 
Toshio  Hosono.    Technical  note  no.  5,  Sep  61 -Aug  62. 
on  Megavolt  Electronics.  Submillimeter  Wave  Re- 
search. Contract  AF  33(616)7043.    1  Dec  62,  83p. 
7  refs.  ASD-TC« -62-998. 

DESCRIPTORS:  •Linear  accelerators,  •Electron  ac- 
celerators. Design,  •Electromagnetic  waves.  Space 
charges.  Waveguides.  Cerenkov  radiation. 

The  theoretical  design  of  a  rebatron  (relativlstic 
electron  bunching  accelerator)  of  the  linear  accelerator 
type  to  operate  at  35  Gc  is  described.    The  charac- 
teristics of  the  pre-bunching  uniform  section  and  ac- 
celerating non-uniform  section  as  well  as  the  overall 
characteristics  of  the  composite  section  are  investi- 
gated. The  analysis  of  disk-loaded  waveguides  is  pre- 
sented. The  phase  and  energy  velocity,  power  flow,  and 
power  loss  are  calculated  taking  into  account  the  ef- 
fects of  space  hannonic  components.    Finally,  a 
numerical  design  for  a  standing-wave  machine  is  pre- 
sented.   (Author) 

LAMS- 2796     OTS  $1.60 

Los  Alamos  Scientific  Lab. .  N.  Mex. 
LASL  PLASMA  THERMOCOUPLE  DEVELC*MENT 
PROGRAM.  Quarterly  status  rept.  for  period  ending 
20  Oa  62  on  Contraa  W7405-eng-36.   Nov  62.  12p. 
NASA  N63- 10869. 


NASA  N63-L6446    OTS    $2.60 

Maryland  U. ,  College  Park. 
COLLISION  DAMPING  OF  PLASMA  OSQLLATIONS 
I.  by  Dsvid  Gorman  and  David  Montgomery.  Rept.  on 
Grant  N8G-220-62  and  NSF  (G24843).  [1962]  21p.  9 

PB  163  259   OTS  $4.60 

Microwave  Devices  Lab. ,  U.  of  Utah.  Salt  Lake 

City. 
MAGNETO -ELECTRIC  COMPRESSION  OF  AN 
ELECTRON  BEAM,  by  Lucky  Klkushlma  and  C.  C. 
Johnson.    Rept.  on  National  Science  Foundation 
Grants  NSF  G- 15017  and  NSF  GP-843.  Apr  63,  42p. 
12  refs.  Technical  rept.  NSF -3. 

DESCRIPTORS:  •Microwave  equipment,  •Waveguides, 
•Electron  beams.  Trajectories.  Control.  •Magnetic 
fields.  Electromagnetic  lenses.  Electron  guns. 


S-2S 


Thl8  study  is  an  Investigation  of  how  a  high-density 
beam  may  be  obtained  by  combining  the  convergence 
from  a  converging  gun  with  the  magnetic  compression 
that  may  be  obtained  from  an  Increasing  field  through 
a  simple  flat  pole  piece.    By  adjusting  the  size  of  the 
Dole  Dlece  hole  and  thereby  the  transition  length  and 
the  field  strength,  Brillouln  flow  of  the  compressed 
beam  will  result  when  the  outer  edge  of  the  beam  has 
the  proper  slope  and  radius  as  it  enters  the  field.  The 
goal  sought  is  a  current  density  of  the  order  of  SOOO 
amperes  per  square  centimeter  with  a  peak  power 
density  of  45  megawatts  per  square  centimeter. 

PB  163  274   OTS   $4.60 

Microwave  Qyvices  Lab. ,  H.  of  Utah,  Salt  Lake 

City. 
SPACE -CHARGE  WAVES  IN  STATIONARY  PLASMA, 
by  Joseph  Chen  Lee  and  C.  C.  Johnson.  Rept.  on 
National  Science  Foundation  Grants  NSF  G-1S017  and 
NSF  GP-843.    May  63,  45p.    18  refs.  Technical  rept. 
NSF -4. 

DESCRIPTORS:  •Plasma  physics,  'Space  charges. 
Excitation,  Propagation,  Dielectric  propenies, 
•Magnetic  fields,  •Waveguides,  Tensor  analysis. 

The  modes  of  propagation  in  a  plasmaguide  are  electro- 
mechanical in  nature.  In  which  the  electron  density  in 
the  plasma  column  or  on  its  surface  is  modulated  as 
the  wave  passes.    The  space -charge  waves  are  quite 
different  from  the  nDodes  of  the  hollow  circular  wave- 
guide perturbed  by  a  plasma  column.    They  are  slow 
waves  and  can  propagate  below  the  waveguide  cutoff. 

A  brief  systematic  derivation  of  these  waves  along  with 
a  clear  physical  description  is  given. 


TID-17221    OTS   $4.60 

Microwave  Lab. ,    Stanford  U.  Calif. 
LINEAR  ELECTRON  ACCELERATOR  STUDIES. 
Status  rept.,  1  Jan-31  Mar  58,  on  Contract 
AT(04-3)21.  Apr  58,  46p.  M.  L.  rep(.  no.  504. 


TID-I6990      OTS  $1.60 

Microwave  Lab. .  Stanford  U. ,  Calif. 
STUDIES  OF  PMSMA  OSQLLATIONS.  Quarterly 
status  rept.  no.  10.  1  Mar-31  May  62,  on  Coolracl 
AT(04-3)326.   Sep  62,  Up.  3  refs.  M.  L.  rejx. 
no.  950. 


TID-17028   OTS  $2.60 

Microwave  Lab.,  Stanford  U.  Calif. 
.STUDIES  OF  PLASMA  OSCILLATIONS.  Quarterly 
status  rept.  no.  II,  I  June-31  Aug  62,  on  Contract 
AT(04- 3)326.    Oct  62,  25p.    6  refs.  M.  L.  rept. 
no.  959. 


NASA  N63- 16886  OTS  $2.60 

Plasma  Research  Lab. ,  Rensselaer  Polytechnic  Inst. , 

Troy,  N.  Y. 
A  GATED  RADIOMETER  FOR  PLASMA  AFTERGLOW 
STUDY,   by  W.  C.  Tafl,  K.  C.  Stotz,  and  E.  H.  Holt. 
Rept.  on  Grant  NsG- 48-60.   Apr  63,  30p.  8  refs. 
Technical  rept.  no.  7. 


t    NASA  N63- 16722 


GTS  $1.10 


United  Aircraft  Corp.,  East  Hartford,  Conn. 
RESEARCH  ON  THE  COLLISION  PROBABILmES  OF 
ELECTRONS  AND  CESIUM  IONS  IN  CESIUM  VAPORS, 
byR.  H.  BullisandR.  K.  FUvin.   Quarterly  status 
rept.  no.  4,  1  Feb- 30  Apr  63,  on  NASA  Contract 
NASr-112.    30  Apr  63,  8p     NASA  CR- 50049; 
A-920057-4. 


Molecular  Physics  and  Spectroscopy 


TID-17667      OTS    $2.60 

Argonne  National  Lab. ,  111. 
A  JAHN-TELLER  EFFECT  IN  THE  E^VIBRATION A L 
MODE  OF  HEXAFLUORIDE  MOLECULES;  THE  IN- 
FRARED SPECTRA  OF  RuF6  AND  RhF6.  by  Bernard 
Weinatock  (Ford  Motor  Co.),  Howard  H.  Claassen.  and 
Cedric  L.  Chernick.    Rept.  on  Contract  W- 31 -109- 
eng-38.   Oa  62,  27p.  29  refs.   UAC-6978. 

PB  163  153      OTS   $2.60 

Microwave  Lab. ,  Duke  U.  ,  Durham,  N    C. 
DOUBLE  QUANTUM  TRANSITION  IN  ELECTRON 
SPIN  RESONANCE  OF  GAMMA -IRRADIATION 
ACETYL-d,l -ALANINE,  by  MiUo  Katayama.    Final 
rept. ,  12  Oa  59-31  Jan  62,  on  Contraa  AF  49(638)765. 
[1962]  25p.  5  refs. 

DESCRDTORS:  •Microwave  spearoacopy,  •Single 
crystals.  Acetyl  radicals,  •Alanines,  •Free  radicals, 
•Gamma  rays,  Electrons,  Spin,  Resonance,  •Resonance 
absorption,  •Hyperfine  structure,  *Quantum  mechanics. 
Atomic  energy  levels,  •Electron  transitions, 
•Seleaion  rules.  Abstracts,  •Bibliographies. 

Double  quantum  transistions  were  observed  at  high  rf 
fields  in  hyperfine  spectra  of  electron  spin  resonance  of 
the  free  radical  produced  by  the  ganruna- irradiation  of 
acetyl-d,  1 -alanine.  The  presence  of  interaction  between 
the  free  radicals  give  rise  to  the  double  quantum 
transitions.    A  theoretical  explanation  is  given,  (/.uthor) 
A  106  item  bibliography  of  the  papers  published  in 
connection  with  work  done  under  this  contract  is 
Included. 


Solid  State  Physics 

TID- 17967      errs  $1.10 

Arizona  U..  Tucson. 
ANOMALOLTS  DIFFUSION  RATE  FOR  SMALL 
PENETRATION  DISTANCE  IN  COPPER,  by  D.  L. 
StyrisandC.  T.  Tomizuka.   Rept.  on  Contraa 
AT(ll-l)104l.    [19611  6p.  4  refs. 
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TID- 17583       OTS  $3. 60 


Massachusetts  Inst,  of  Tech. ,  Cambridge. 
THE  EFFECT  OF  HIGH  ENERGY  RADIATION  ON 
THE  CRYSTAL  GROWTH  RATE,  by  Edward  A.  Mason 


and  Robert  C.  Reid.  Rept. 
Nov  62,  38p.  75  refs. 

FB  163  067   OTS  $1.60 


on  Contraa  AT(30 


1 1)906. 


KAPL-M-EC-27     OTS   $3.60 

Knolls  Atomic  Power  Lab. ,  Schenectady,  N.  Y. 
THD2  -  TEMPERATURE  DISTRIBUTION  IN  A  SLAB 
WITH  INTERNAL  HEAT  GENERATICN,  by 
Harvey  H.  Rhodes.  Rept.  on  Contraa  W -3 1-109 -eng- 
52,    18  Oa  62,  35p.  1  ref. 


NBS-7608 


OTS  $1.60 


Michigan  State  U. ,   East  Lansing. 
TRANSPORT  PROPERTIES  IN  DILUTE  ALL(l)yS,  by 
F.  J.  BUtt.    [1%2]  19p.  82  refs.  N ASA  N62- 1 7568 

^  1 

DESCRIPTORS:  •Alloys,  •Metallic  crystals,  fYrans- 

port  properties.  Electrical  conductance.  Thermal  con- 
ductance. Electrons,  Crystal  lattices,  Model^; (Simula- 
tions). •Thermoelectricity,  •Bibliographies. 


National  Bureau  of  Standards.  Boulder,  Colo. 
ON  THE  CRYOGENIC  ASPECTS  OF  PROJECT 
SHERWOOD.   Progress  rept.  no.  11,  1  Jul -30  Sep  62, 
19p.  5  refs. 


Wave  Propagation 


Recent  theoretical  and  experimental  progress 
to  transport  propenies  in  dilute  alloys  is  revjtwed, 
with  particular  attention  paid  to  the  value  of  donven- 
tlonal  transport  measurements  in  providing  information 
on  the  electronic  band  structure  of  alloys.    (A(ithor) 


relating         PB  163  323  OTS   $7.60 


PB  163  066      GTS   $4.60 

Northwestern  Technological  tnst. ,  Evanstot 
SOME  ASPECTS  OF  SHORT-RANGE  ORDEF 
J.  B.  Cohen  and  M.  E    Fine.   (l%2]  44p.  67 


111. 
,  by 
ttfs. 

tow 


DESCRIPTORS:  •Alloys.  •Atomic  struaure, 
temperature  research,  Mechanical  properties. 
Deformation,  Quenching  (Cooling),  Crystal  laaice 
defeas,  Solid  state  physics.  Copper  alloys.  Aluminum 
alloys.  Solid*,  Solutions.  1 

The  aspects  of  short-range  order  discussed  aire:  (a) 
Experimental  problems  involved  in  determination  of 
short-range  order;  (b)  Nature  of  short -range  order;  (c) 
Kinetics  and  mechanism  for  increase  In  short-range 
order  at  low  temperatures  in  quenched  specimens;  (d) 
Destruaion  at  short-range  order  by  plastic  deiformationy 
derivation  of  the  fundamental  equation  for  short-range 
order  strengthening,  and  significance  of  the  q()mparison 
with  experimental  results.  (Author) 


Thermodynamics 


TID- 17664  OTS  $4.60 

Argonne  National  Lab. ,  111. 
HEAT  TRANSFER  IN  COUETTE  FLOW  OFj 
RADIATING  FLUID  WITH  VISCOUS  DISSIPATION, 
R.  Viskanta.   Rept.  on  Contract  W-31-109-e|Tg- 38. 
Sep  62,  45p.  9  ref.  UAC-6983. 


oy 


TID- 17783      OTS  $1.60 


Heat  Transfer  and  Thermodynamics  Lab. , 

Michigan,  Ann  Arbor. 
LOW  HEAT-FLUX  BOIUNG.  by  John  A.  Cla|rk 
Herman  Merte,  Jr.,  and  Edward  R.  Lady, 
progress  rept.  noe.  4,  5,    I  Apr- 1  Oa  62, 
AT(38-l)260.    Dec  62,   ISp!  3  refs.   04653-4 
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Jet  Propulsion  Lab. ,  Calif.  Inst,  of  Tech. ,  Pasadena. 
A  COHERENT  MINIMUM-POWER  LUNAR  PROBE 
TELEMETRY  SYSTEM,  by  Benn  D.  Martin.  Rept.  on 
Contracts  DA  04-495-ORD-18  and  NASw-6.  12  May  59, 
rev.  12  Aug  59,  80p.    15  refs.  External  Publication 
no.  610,  rev.  no.  1;  AD-234  528. 

DESCRIPTORS:  'Lunar  probes,  •Telemeter  systems. 
Design,  Communication  systems.  Phase  modulation. 
Frequency  modulation.  Narrow-band,  Signal  to  noise 
ratio,  •Space  communication  systems. 

The  FM/PM  telemetry  system  for  the  Pioneer  IV  lunar . 
probe  was,  of  necessity,  an  efficient  minimum-power 
phase -coherent  communication  link.    It  was  designed 
to  have  a  total  power  output  of  180  mw  and  to  be  capable 
of  threshold  performance  at  two  moon  distances,  one- 
half  million  miles.    Space  communication  staie-of-the 
art  is  discussed  in  general,  and  the  design  of  the 
Pioneer  IV  telemetry  system  in  particular.  Emphasis  is 
placed  on  the  subcarrier  data  link  and  on  the  high  de- 
gree of  modulation-demodulation  compatibility  required 
by  such  a  narrow-band  system.    The  theoretical  design 
criteria,  information  capacity,  and  aaual  implementa- 
tion of  this  link  are  presented,  followed  by  a  summary 
of  the  actual  system  performance  during  the  Pioneer  IV 
experiment.    (Author) 


PB163  322  OTS   $1.10 

Jet  Propulsion  Lab.,  Calif.  Inst,  of  Tech. ,  Pasadena. 
OPTIMUM  DEMODULATION,  by  Frank  W.  Lehan  and 
Robert  J.  Parks.  Rept.  on  Contract  DA  04-495-ORD-18L 
(1952]  9p.  3  refs.  External  Publication  164; 
AD- 252  348. 

DESCRIPTORS:  •Curve  fitting.  Detection,  Statistical 
processes,  •Radio  signals.  Modulation. 

The  technique  of  statistical  curve  fitting  is  applied  to 
the  problem  of  developing  a  system  for  the  optimum 
demodulation  of  generalized  modulated  signals.  The 
resulting  equation  is  shown,  under  certain  assumptions, 
to  apply  to  a  wide  class  of  nxxlulated  signals.    The 
implications  of  such  application  are  discussed. (Author) 


S-27 


UCRL-7146      OrS    $3.60 

Uwrence  Radiation  Lab. ,  U.  o<  Calif orma, 

Livermore. 
METHOD  FOR  CALCULATING  THE  AMPLITUDE  OF 
THE  REFRACTICW  ARRIVAL,  by  Glenn  C.  Werth. 
Rept.  on  Cootraa  W-7405-eng-48.    28  Now  62,  32p. 
12  refs. 

NASA  N63- 16888      GTS  $  1 .  10 

New  York  U.  CoU.  o<  Engineering,  N.  Y. 
THE  PERFORMANCE  OF  A  BANK  OF  DOUBLE.    ISO- 
LATED, SYNCHRONOUSLY -TUNED  FILTERS  FOR 
RECOVERING  TOIE  BURST  TELEMETRY  SIGNALS, 
by  Shepard  Wenglin.   Rept.  on  NASA  Contraa 
NAS5-408.    25  jan  62,  7p.  Technical  niemo.  22; 
NASA  CR50113. 


RESEARCH  METHODS,  TECHNIQUES 
AND  EQUIPMENT 

PB  163  096  OTS  $2.60 

California  U. ,  Berkeley. 
RUSSL^N  AFFIXAL  LEXES  AND  LEX  SEQUENCES, 
by  C.  Douglas  Johnson.   Rept.  on  Machine  Translation 
Project.   Mar  63,  supersedes  rept.  dated  Nov  61,  26p. 
5  refs. 

DESCRIPTORS:    •Machine  translation,  ^Language, 
Vocabulary,  Biochemistry. 

This  paper  Includes  the  results  of  an  anempt  to  identify, 
on  the  basis  of  non- text -derived  information,  those 
Russian  derivational  affixes  sufficiently  productive  and 
translatable  in  die  general  vocabulary  of  biochemical 
literature  to  be  considered  independent  translation 
units,  i.e.  lexes,  in  a  Russian- English  translation 
system.  Recognition  of  such  affixal  lexes  makes  it 
possible  to  account  for  a  vast  vocabulary  of  both  at- 
tested words  and  unattested  neologisms  with  a  minimal 

number  of  dictionary  entries  and,  results,  therefore, 
in  great  economy  both  of  research  effort  and  of 
computer  operation. 

PB  163  268  OTS  $15.50 


NASA  N63- 17336      GTS  $2.60 

Jet  Propulsion  Lab.,  Calif.  Inst,  of  Tech. ,  Pasadena. 
RADIO  AND  OPTICAL  SPACE  COMMUNICATIONS,  by 
P    D.  Poaer.  R.  Stevens,  and  W.  H.  Wells.   Rept.  on 
NASA  Contraa  NAS7-I00.   30  Oct  62.  22p.  38  refs. 
NASA  CR-50062;  JPL  TM-33-85. 


PB  163  253  OTS  $1.60 

Thompson  Ramo  Wooldridge,  Inc. ,  Canoga  Park,  Calif. 
SURVEY  OF  PROBLEM  AREAS  IN  CHINESE- ENGLISH 
MACHINE  TRANSLATION.   Technical  note  no.   1  on 
Computer- Aided  Research  in  Machine  Translation, 
Contract  NSF-C233.  21  Aug  62,  18p. 

DESCRIPTORS:  •Machine  translation,    'Language. 

Contents: 

Input  preparation  and  dictionary  lookvp 

Grammar  code 

Homographs 

Word  packages 

Anticipated  rearrangen>ent  and  "nesting"  problems 

Suggested  application  of  pass  method 

Anticipated  English  synthesis  problems 


Computation  Lab. ,  Harvard  U. ,  Cambridge,  Mass. 
THE  THEORY  AND  APPUCATIONS  OF  PUSHDOWN 
STORE  MACHINES,   by  R.  James  Evey  (Doctoral  diesis). 
Rept,  on  Mathematical  Linguistics  and  Automatic 
Translation.    May  63,  236p.  40  refs.  Rept.  no.  NSF-10. 

DESCRIPTORS:  Theses,  •Machine  translation, 
•Language,  Programming  (Computers),  Programming 
languages.  Algorithms. 

In  this  thesis  die  pushdown  store  is  used  as  a  unifying 
principle  in  the  study  of  some  problems  concerning  the 
translation  of  languages.    First,  a  hierarchy  of  machine  s 
is  defined  "ly  adding  counters  and  pushdown  stores  to 
finite  state  machines.   Then  the  relation  to  formal 
grammars  of  languages  and  the  use  in  translation  <rf  sue"' 
machines  are  e::amincu. 


PB  163  362  OTS  $13.50 

Washington  U. ,  Seattle. 
THE  CmNESE-ENGUSH  MACHINE  TRANSLATICW 
PROJECT.    VOLUME  ONE,   PARTS  I  -  VII,  by  Erwin 
Reifler.   Final  rept.  on  Grant  NSF-G13579.   Sep  62, 
I98p.  277  refs. 

DESCRIPTORS:  •Machine  translation,  •Language, 
•Dictionaries,  Preparation. 

Contents:  , 

The  work  and  the  problems 

The  significance  of  the  symbols  of  the  Btlingual 
Glossary 

The  significance  of  the  symbols  of  the  simulated  trans- 
lations and  their  "improvements" 

The  simulated  machine  translations  and  their 
' '  i  mpro  vements 

Bibliography. 


PB  163  263  OTS  $12.00 

Washington  U. ,  Seattle.  _^, 

THE  CraNESE-ENGUSH  MACHINE  TRANSLATION 
PROJECT.    VOLUME  TWO,   PART  VIII.   CHINESE- 
ENCaJSH  MT  GLOSSARY,    PART  IX.    AIX)ENDA,  by 
Erwin  Reifler.   Final  rept.  on  Grant  NSF-G13579. 
Sep  62,   I65p. 


DESCRIPTORS:  •Machine  translation,  'Language, 
•Dictionaries,  Preparation. 

(See  also  PS  163  262) 


SCXriAL  SCIENCES 
Documentation 

PB  163  315      OTS  $8. 10 

American  Inst,  of  Biological  Sciences, 

Washington,  D.  C. 
ACCURACY  OF  TITLES  IN  DESCRIBING  CONTENT 
OF  BIOLOGICAL  SCIENCES  ARTICLES,  by  Jessie 
Bernard  (Pennsylvania  State  U. )  and  Charles  W. 
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Shilling.   Rept.  en  Biological  Sciences  Commiwication 
Projea.    10  May  63,  90p.  22  refs. 

DESCRIPTORS:  •Subjea  indexing,  Reports,  ^^dogy, 
•Information  retrieval,  Standards. 

Contents: 

Increasing  importance  of  titles 

Previous  research  in  adequacy  of  titles 

Purpose  of  the  present  study 

Design  of  present  study 

The  tilling  study 

The  prediction  study 

Recommendations 

PB  163  258     OTS  $1.60 

Engineers  Joint  Council,  New  York. 
ACTICMM  PLAN  FOR  IMPROVED  DISSEMINATION  OF 
ENGINEERING  INFORMATION,  by  Eugene  Wall. 
Progress  rept.  no.  I  (Revised)  on  Grant  NSF;^G24836. 
23  Nov  62,  19p.  16  refs. 


DESCRIPTORS:  •Documenuiion.  •Engineer i^i 
•Dissemination,  Information  retrieval,  Subj 
Abstraas. 
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Work  is  proceeding  on  the  creation  of  an  Eng  (leering 
Thesaurus  aid  upon  a  training  program  for  coordinated 
abstracting  and  indexing  of  journal  articles  b^  staff 
members  erf  the  journals.   Contributions  of  technical 
terminology  have  been  made  by  18  engineering  societies 
and  other  organizations.   Altogether,  the  contributions 
have  provided  about  119,000  candidate  terms  for. the 
research  effort  and  for  the  Engineering  Thesaurus. 

PB  163  087  OTS  $11.00 

Johns  Hopkins  U. ,  Baltimore,  Md. 
AN  OPERATIONS  RESEARCH  AND  SYSTE\t$  ENa- 
NEERING  STUDY  OF  A  UNIVERSITY  LIBRARY 
Progress    rept.  on  Grant  NSF-GN-31.  i^r  6^   144p. 

DESCRIPTORS:    •Operations  research,  •Systjems  engi- 
neering, •Libraries,  Data  processing  systenjs,  Infor- 
mation retrieval.  Documentation. 

Three  principal  areas  of  investigation  are  cc^ered; 
A  study  of  library  usage  a  study  of  circulation  control 
using  electronic  data  processing  equipment,  [and  an 
analysis  of  the  library  as  an  inventory  syste^.  This 
section  will  include  a  prc^xtsal  for  putting  xht  union 
shelf  list  on  magnetic  tape  and  will  state  pro  :|osals  for 
what  we  believe  will  be  die  future  operating  li^stem 
for  the  library. 
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Massachusetts  Inst,  of  Tech.  [Cambridge]. 
ANALYSIS  OF  BIBUOGRAPHIC  SOURCES  iH  A  GROUP 
OF  PHYSICS- RELATED  JOURNALS,   by  M.  M  Kessler. 
Rept.  no.  4,  6  Aug  62,  22p.  22  refs. 


DESCRIPTORS:    Physics,  •Periodicals,  •BibUograph 
Sources,  Statistical  analysis,  •Documentati^ti 
mation  retrieval. 


ies, 
,  •Infor- 


The  bibliographic  sources  in  a  group  of  physics- related 
journals  are  analyzed  and  compared  with  a  previous 
study  of  the  sources  in  the  Physical  Review.   The 
frequencies  of  intercitation  between  the  journals  ex- 
pressed as  percentages  are  arranged  in  a  matrix.   It  is 
shown  that  the  properties  of  this  matrix  may  be  used  to 
define  a  functionally  related  family  of  journals  and  its 
con^ponent  parts.   (Author)  (See  also  AD  282  697) 


PB  163  058  OTS  $2.60 

Massachusetts  Inst,  of  Tech.  [Cambridge]. 
BIBUOGRAPHIC  COUPLING  BETWEEN  SaENTIFIC 
PAPERS,   byM.  M.  Kessler. Rept.  no.  2.9  July  62, 
3(^.  4  refs. 

DESCRIPTORS:    •Rq»rts,  •Documentation,  Statistical 
analysis.  Periodicals,  Information  retrieval.  Biblio- 
graphies. 

This  report  describes  the  results  of  automatic  pro- 
cessing of  a  large  number  of  scientific  papers  accord- 
ing to  a  rigorously  defined  criterion  of  coupling.    The 
population  of  papers  under  study  was  ordered  into 
groups  that  satisfy  the  stated  criterion  of  in(6r- relation. 
An  examination  of  the  papers  that  constitute  the  groi?)8 
shows  a  high  degree  of  logical  correlation.   (Author) 
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P3  181  416      OTS$I.25,  $10/year 

Naval  Research  Lab. ,  Washington,  D.  C. 
REPORT  OF  NRL  PROGRESS.  Sep  63. 

DESCRIPTORS:   •Naval  research,  •Scientific  research. 
Radiation  effects.  Thermal  radiation.  Wire,  Gadolin- 
ium compounds.  Oxides,  Atmosphere,  Astrophysics, 
Chemistry,  Liquids,  Iodides,  Algae,  Oxygen,  Me- 
chanics, Shipbome,  Impedance,  Plywood,  Aluminum, 
Hypervelocity  guns.  Metallurgy,  Ceramic  materials. 
Nickel,  Ferromagnetic  materials,  Films,  Tin  alloys. 
Steel,  Neutrons,  Nuclear  physics.  Gamma  rays. 
Optics,  Infrared  radiation.  Radio,  Radio  transmitters, 
Hawaii,  Radio  interferometers.  Navigation,  Solid 
state  physics.  Calcium  compounds.  Fluorides,  Scatter- 
ing, Sound,  Ocean  currents.  Reports,  Patents 

Contents: 

Articles: 

Effects  of  Combined  Thermal  and  Nuclear  Radiation 
Environments  on  Magnet  Wire  Insulation,  by 
F.  J.  Campbell 

Dielectric  Dispersion  in  Gadolinium  Oxide  at  Audio 
Frequencies,  by  J.  Pasternak  and  S.  Levinson 

Scientific  Program: 

Atmosphere  and  Astrophysics:   Measurements  of 
atmospheric  conductivity  and  field  in  the  Shennandoah 
National  Park,  Va. 

Chemistry  Upper  limits  for  the  contact  angles  of 
liquids  on  solids.    Kinetics  of  the  triiodide -iodide  re- 
action on  a  platinum  electrode  in  neutral  solution. 
Some  factors  which  affect  die  production  of  oxygen  by 
algae  in  a  small  culture  unit 

Mechanics:   Forced  vibration  study  erf  shipboard  equip- 
ment.   Afjplication  of  mechanical  impedance  to  flaw 
detection  in  plywood.   Hypervelocity  impact  studies  of 
1  lOOF  and  2024  aluminum.   Petaling  diaphragm  for  an 
8.  2,  2. 5 -inch  hypervelocity  gun 
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Metallurgy  and  Ceramica:  Effects  of  various  pressure 
of  air  and  oocygen  on  the  fatigue  life  of  nickel  at  two 
temperature*.   Effects  of  He^  irradiation  on  the  mag- 
netic propertiea  of  thin  ferromagnetic  films.  High- 
temoerature  oaddation  of  tin-aluminum  alloys.   Neu- 
^SSSlSSm  of  reactor  pressure  vessel  steels 
nS-T^  Atomic  Physics:  Stochastic  estimates  of 
^r^t,eixtuion  of  gamma  rays  through  slabshields 
oSS:rSretatiSTurfrar«l  radiation  from  Ae 

sea  in  temu.  of  its  boundary  layer 
lUdia  Technique  of  combining  the  outputs  of  two 
ANI^RA-49Vtran8mitter  multicoupler  equipments 
i5SS^oS;A^/SRA-14  equipment.    Field-s^ength 
liJSiurements  of  vlf  signals  from  the  U.  S.  Navy 


racHo  station  at  Lualualei,  Hawaii  and  from  the 
Omega  transmitter  at  Haiku,  Hawaii.    Radio-inter- 
ferometer analog  phase -channel  combiner  (Mod  II) 
for  unambigious  space-angle  measurements  in  the 
Navy  space  surveillance  system.   Geomagnedc, 
three-dimensional  navigation  system  proposed  for 

SoUd-State  Physics:   New  preparation  procedures  yieifl 
tenfold  improvement  in  die  sensitivity  of  thermo- 
luminescent, manganese -activated  calcium  fluoride 
to  gamma  radiation.    Averaging  scattered  radiation. 

Sound:  Exploratory  deep  sea  instrumsntation  obtains 
data  on  the  variations  of  current  and  temperature  in 
die  Tongue  of  the  Ocean 
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n  ui«.  IT 


>LA»aA   AtVtICI 

aAnacnc   lasukATtOM  ajta^aiaCMrs  om  a 
TaA»tLia,.  ■«»««Tie  oiirjN  plasma  ACcCLtaAToa, 
>M  DIV.  n 


llH.IMMMItlt 

tLceraauMi'KKCMec 

Aa  AWanTtTtu  tiiiklOkaarMT  on 
ILCC  TaOLvr*!  <«  SMMCC. 

Ml  Ul*.   M 


aaiKIMMMIIt 

NUT^auitVMiT  arrou  •  Mxart 

»a  A«a»oT«Tto  •TaciOOiuaMT  oa  Tat  T(«Mnn- 
•T*Aaic  aaa^aTic«  j»  ajtraotauM  Aao  aioaiua. 
•la  D|y.    IT 


■  IKIOMAMNIIt 
OKItXATM* 

•■•aoTATtt  aiaLio^aATHT  or  autsiaa  AaueiAS 
M  KLr-«4CtLLAroas. 

«•   «T  •?«  DIV.      • 


atboee  MOUM 

CMCaiCAi. 


MTItt 


ai«»o«f»»aT»  or   iCa«M  LI^ID  Aao  tirt)»«"Tt|a 
C0^taTaAT|-<a«  la  aiLiT*aT  ACAOCar  maouati* 
raoM  i9it  ymOkMf  imo. 

M  ulv.   la 


••tAoe  T«Aciiarvi«loas 


'LUio  »-rt  aaoTtl.  SMirT   aitm  .«Moa«nAW 
u»  ofTM  '>vfaTAANS>jSio<i  ciacuLAToaT  trrvcts 
o»  A  Moa(i|.3iou>  ai.AsaA-M.eoo  cicna<<«i   la  »►% 

D'MS. 

M-aoa  asa  bi«.  i* 


ic»  tr  acvxuTiM 

MMkTSIt 

STaess-STaAii  c<««aAci(aisTics  a  •  d  »ti»»t 
or   SHCLtS  Aao  ><I«.«  C<rLjsivfS>   OuAaTiai» 
raoaarss  at«T.  to.   u. 
ae-aOT  Ms  ui».  J2 


namuruM 

A  atroai  jn  aAiarAiaia*  lac  Thcmimc  milaikc 
la  MAa. 
••-•OT  Das  uiv.   la 


daaosiM  crrtcTs  0*   vamiouS  aa/ca  otX" 

TA^KAaTj    ■>•»    C»«KN    arTAkS     la    MANurACTUMf 

Miv«-srtii  MacaArr. 

*B-«0*  **T  UIV.      1 


a«aia«u 

A  atta  )«|!MA.rr«^  nfuauaAaornoat  To  MTAMjac 

SMALL     lacat'<taTAL    r4CSS.jar    »LueTuAT|U.,»     1..    TM 

rarUNCt   ■»  a  HioM-iTATic   >«ao. 
»o-«OT  MS  ui».     a 

lit 
ceaaMIOH 

coaaotija  trrfcTa  nr  vamiouk  aa/ca  MCw 
TAaiMAMTk    )«  c>«M^<  arTALS   la  "AaorACTuat  or 
HiKM-Arctt   (lacaA'T. 
»0-aoT  a«T  oiv.     i 


acaciMATIOM 

STATISTICAL    tVALIATIX    t»    CALualaiTalC 

■tASoat ■<».•,?«  o.  MTAr-AOjaCi   matchials. 
*0-*«T   «T*  bit.    M 


aCAcoaiacTtas 
CAklMATiea 

STATISTICAL    IVALJATIM    u>    CAkUala^TaiC 

"^•SuatataT^  a«  •VAr.'UMact  aATtalAL*. 
»0-aOT  IT*  ui».   10 


e  JOINTS 
aCCHMICAL   *<Mt«KTIU 

errccT  jr  CcaTiA*  vijlCT  qtc   ga  Tm   TChsili 
s««Aa  sTarv^TH  or  mi\.»jt^  *on  aommivii  tutio 
AMO  ^TiaTTo  MtTAL-atTAt,  jblaTS  aoaoco  unota 
rarssijac. 

M  OIV.    I* 


aCATTIVt    TflTI 

OCtIM 

scsfia  CaiTtaiA  roa  ^aaat  ACCuaaTi  suktu- 
'•OatLLAMT    STATIC    Taiusr    siAao«. 
•a*  ui».  »T 


tTAIIUM  STUb 

ctaAaic  Ao^KSivcs  roa  oowiN*  if.T  m  (rAia. 
Less  sTtcL  s«|p.s  Tj  rcLrtn  i?-a  mm  STA|i«,r»s 
STrCL  riora  mauS. 
Ao-««T  eo«  blV.   I* 


•MMAaC* 

tvaTMitit  iCMCnitTaTi 

atACTinjs  or   11  •ii-uiCAHaAnawcAa<iaA>«   1121 
iCAasoaAari   Aao   |tj  qcmivitivts    in   jt»mja»o 

OaOAtIC    CHCIICAL    TaAMSTjaMATIOMSl     a(ACTIVtT>    QT 

MTtjaoaea  at-ws. 

•01  Olv.     • 


••IM* 

•craacTOMT  aamiAbt 

atraAtTjav  aiaAar  •omioisi  caTSTAL  Ci«>l»TaT 
or  doaiuisi   aiiAL-ijaoa  svsTtMi  aoa-HttALLic 
•oaijcsi   ^TTicMio-^ravi   c><aicAL  alactivitti 

TMTA^L    tHJ    aCCXASICAL    >^OrtaTU»l     MASMTtC 

raortaTitsi   CLA.CTaiCAL   iMto»<aT|fji   cacatCAL 
•ONOias. 

IM  Olv.    la 


•CAaooMToaATtt 
OUT 

jIuaaAL  vAaiATt'xs  0*  soai  lIvck  CuMTiiucaTs 
la  *ATs  rro  aCMairA»  ai.«LSi  activitics  or 

&LUTA<I|C-»T<JVIC     T4Aa»^|SAS(     IITTI.     aLUCnSC-A^ 

rwisawATAU    ta-a-aAiCi-   AM)  aLUCuSC'-a-rno<rMATC 
or-<Tjao«L<i<st    ia-A..<OHi. 
»0-aoa  OAT  Liiv.    la 

KAAooa  eOMrewaet 
HYoaoaca  e 


AMU   Cua 

CavkTALS. 


viaaATi'><t-aoTATiM  s.^ctNA  o»  c 
laauaiTicA  IM  ACaoa.   iaraToi«,   Aau 
Ao-aoT  sea  01,,  „ 


AaALTTtCALLT     IVWAfM^    T>«    SI>Si(.TAN(UU*    utr. 

»a«CT!oa»  la  i>»>nck.iaici  AaTMaAccac. 
*0-««t   ••«  UIV.    IS 


aca«eio«AKu«.*a  ivsna 
ST«c*«  irMvsiOkOovi 

CAaoiovASCia.Aa  trrtcis  ur  afrtculMa.     tracss 
'ottoaiNto  sTAavATiJti  trrtcTS  er  LOat-ita- 
STAavATiuaracrttoi ,«  crisoufs. 
•!•  Olv.    |» 


IM 


•laLloaaATMr  or  acauaTS  on  contmol  or  rauaTAL 
Loacs  or  aaAia  ovra  vis^iaal  ruacTioa. 
•I*  Olv.   la 


IM 

rtvu* 

CSOTMAaCAL    CiMLIaa    A> 

•aAit  MTriTHcaaiA. 

•»»  UIV 


A    HCMMIC    or    tM,CCf|vC 


aCAa«e  aARACNUTl* 
TtlT   rACILlTIM 

oCscaiaTioa  or  jjimt  rAaacMuTi  tcst  fariLlTT 
•  T  iL  C€aT<-),  cALir.  . 

AO-aOT   DM  u»..    JO  * 

KAMTaioacs 
ecsito 

il  aa  AMIT   Tjsati  CA/<TaiuH   Pi,si««  Aae 

UtVtL'>rMt.MT. 

»»-aoT  aea  uiv.  n 


n»ym  atacTioMS 

'jMCTiiin.  siaairicA'CC  or  limmic.  ct*ra«AL 
coaTicAL  «r)  CLacaCLLFN  sthuctuolsi  riaat  airT. 
»»-••»   *•!  Olv.    14 


la 
»Tiagi.«T|«M 

STAlaL'SS    SfUL    tLILTaOOlS   afMt    STlasOTAC- 

TIC4LLT    |a«(.ANTtO    H   Ati-TAi.    Aao   nvaoTHALA'lL    LOC 


ae*aT«io«tt  OAOi 

Iirt.e*l«i  ACTuaTo^t 

S(*»i:r  Ll^A  T'ar  or  a  CAaTaiuat 

UfCrw    J'W    T-a.    CAA-Tf    -IISSILC. 

AO-aoT  taa  ulv.   u 

KATALOaS 

rttoTotaAMS 


so-t   K^.r^taTlcs 

SOLAA    COaOlA. 


"   '  a.  "Asat Tic  ntLu  la  imC 


•CAM 

CJKTt«M  «ara 

TCSTS   W    ■•••IS   axatf   CATAMILTt  •••   TMt   •-•• 

AiacaarT. 

*«■«•?   ••!  DIV.      I 


•TMaiC   rMf«CT|«l 

H.imtmm  tuutn 

SArairictAL  AMMuct  rja  catmook  moiuTiua  or 
ALLiaiaua  allots  la  <CA  (ATca.     cowvnciACLT  ru«t 
liac  Aan  ta^os  al'Mimum  allot  amuqcs  ratvraTto 
coaaosiON  or  cl.ao  tjts-i»  alumimum  au.ot. 

•I*  OIV.    IT 


1 


CAT. 


te«t.  o»afm  tmn 

lAMTlraW    AMiMMITiaN 

MAACtMrataa  acaulMcatjiiTs  aac  aianaw  miss 
PtSTAMCCi  ria  MOniai  aiaSILli   IM  A  atsTawcTW  «ei 

or  A«TI>IAM  CNMAa(«NT>. 

p»'»T  *M  OIV.  II 


aCQHMUMICATIOM  THSOMT 

coeiM* 


aialaat.  «i«mt  or  oiaaaT  aaour  c< 


M-40T  OM 


UIV. 


T 

auu« 


aCILUfcMt  aotatu 
rib"* 


4(«oaT  ACCTic  ACID  l«  ACavLIC  rruiT 
•ae  ctkLULsac  acctatc  aMTvaATr.  amo  aloa  mm  im 
rtccoaact  JLTaa-TMl <  ri^as  SMOatu  •Oso  coaaoaioa 
raoTccTioa  •»  sticl. 

OIV.    u 


•C>i*aiMC 

PlACTtWl  «ia(Tlc« 

CALCUkATioa  or  watc  cocfticicmts  fom  (Lt<«a- 
irsaT  acACTiws  or  Hroae^a.  ocuriaiun.  mt 
i«uTca|i«i  -i»oaiot  viTM  cHLONiaci  rvMRMMurrAb  ra«. 
NKaciis  AVI  AcrivArioN  ci«*«its  or  linlaa 

liTIVATtO   Catrucies. 

4'*>»  Mt  UIV.     a 


•CMiduni 


aC«NP|.U  COnaouNB* 

carsrat  tTaucTiMi 


NCAfcMcacMTs  or  Acaw«  Llt-io  ano  L|MuranTi,iN 
ttaccaTaATi-MS  la  aiLiTaav  acaoCmt  aaAuuATik 
«*'«a  i*fa  raiOiMH  I  aan. 

M  OIV.   la 


arnLlfcWIC  •LMTIC* 


aCI*<UITa 
«4MT«(|t 


acltic  acio  in  Acavtic  rruav 

*••  CCLLULOW  ACCTATt  aoTTNATf.  AND  ALOA  TOJa  la 
riccoaaLk  ULraa-TMit  ruas  saoatu  aoeo  coaaosioa 
raoTtcTiga  -»  srcfL. 

utv.   la 


•cmamic  H*Ttaiaka 
Aa««i«u 

CCaaaie  AOHasivCi  roa  •oaoiMa  it>t  mm  sTaia 
L(SS  STU.L  salas  TO  rrLltn  iT-a  rM  staia^vm 
STtCL  riara  raas. 

•a  UIV.   la 


SAiTCHtrs  i«Taoa«s  sratHCtit. 
M  UIV.     • 


•cun.  ocrtwic  arsTcaa 

^APMMMKMT  (MaiMUaiN* 


ocsiaa  A<«  ourtaATaAiiOM  or  a  aaMAadCxT 
■•^OMMATioa  Aat)  caamok  svsti"  roa  tmi  urriw 
CIVIL  qcrtasc. 

i*  0I».    M 


Cboeiit 
i«aoiN« 


KCaaaie  lUTcaiaiA 
ocn^icTioM 

aceHANiCAL  TaaasilssiON  or  ocrLCCTioa*  la 
ruses  ouaaTT  amo  accavsTALLUCP  alumina  aao*  at 
tL'vATfo  Tc-wcaAT<iatsi   LA'ANStaa  Aao  tiammal 
tMOCA  acstjTANcti  atAAUafatNT  tr  aoo  oaoa^H 
«MOC<  scvraAc  •«AT|<a  aaTCS. 
•a  Olv.   la 


•CMamic  aaTiaiAca 
raACTuac  laKMAMtCSi 

T^  axe  or  T>«   amai  <  awiNOAaT   in 
ovroaMATi>m  ^  C(a«4ic   AAvtaiALS. 
»a  Ul*.   la 


KWamic  MATvaiMJ 
aieaaaTaucT<«t 

•cvICa  rt  i>#ui«c  jr  HicaetTaucTuaa  ««■ 
tLASTic  utraaMATiaa.   an^lastic  atMAVloa.  akaaTlc 
ocroaMATiti.  aaiTTLC  raaCTuac.  miom  TtartaaTuac 
orroaaATi'v*.   AND  eacc*  la  ccmamic  aarcaiAi  t. 
aia  Olv.   la 


acwMic  Msnaiaka 

T|«T  iVTMMa 

TtsT  raorcotMCt  amicm  raovioc  atMiaiwciab 
VALUCS  roa  T,«  oircMTaic  comtant  ano  di«- 
SirATiaa  rA'TOa  or  Ccaa^lC  MATraiALS  AT  Mtwi 
rar  ajCHClrs. 

M  UIV.   la 


•ccanaAL  e^asu  / 

•TINULATION 

rjMCTioaAL  tiaairicAAC  ur  Llaaic.  cu>*aMAL 
CoaTicAL  A<^  ctacaCLLca  stmuctumcsi  rinAc  atrT. 
aai  olv.   I* 


afwuMD  aMTieui 
MLAa  MAaiATiaa 

I  iTtaacrioNS  KTACCa  aauia  aavcs 

rA*T|CLf s, 

•sa  Ul*.  M 


•CicaiCAt. 

•MCLtAa   aaOMTIC    aCLAlATION   TiatSI    AINAL 

acvTi  raaecaacs  in  aolijs  bmicm  ocrcao  aa 
THC  racuaet  V  an  U.rcraic 

INTfAACTI'M. 

M  *••  aai  aiv.  M 


atTMOu  raa  iacat.AtiMi.  CfriciCNCT  or  uial 
CMC<-acAOia«. 
ApaaOT   •••  UIV.    M 


cavsTAL  sTaucTuac  sTtioits  or  NATtaiALt  rua 
roTcvTiAL  JM  la  SXA«  CNcaeT  coavcasioiii  ritMk 
af»T. 
AB-aOT   *M  Ul*.    M 


acanaLKi  CoaaoiMM 
•OLD  eoarouNBt 

STNTMiAis  or  coaruA  «olo  i»t»  iiTm  smt 
TaiotNTATt    LI«A<a>   JltTHfLtaiTAlAMIaci    lJcCTMONIC 
STAUCTUat^l       aoLCCULAa    jaalTALSI    CLCCTaONIC 
SBvCTaA. 

AO-aoT  asa  ui«.    a 


MVLCl  CO 

TMANSITlaa   tiXmMt* 

AMUAL    TVCMNICAL   NCrf .    roN   NOV    ai-OL1    *<■ 

•«•  HToaiacs  or  TaaasiTioN  ivtalsi  TaiHTl>a|ua>   . 
Tair^HaTL>*40Si>H|iciaioiuH  co^*ounusi  ata  a.cNlun 
T*ir-<taTL»-<-«sPHiNr   iTfwiorsi  cohpli*  Mvoaiucs  or 
correal   SIlvc*  aan   aOLb. 

ail  Ul*.    a 


aeaHreiiTt  NATtaiALt 
AatoarTioN  irMTSiCAbi 

aicMANts-*  or  aATca  AaaowtioN  in  nlam- 
aei>«oacc^  MLAkTicsi  ouAaTtMLv  at.rT.  au.  si 
CLrCTaoa  at'aOkCOMC  aao  atCMAalCAL  c«alu«ti>«im  or 
*'t<raaC4.n  •ro«v  erkiaui.as. 
AO-aoT  aia  uiv.  2* 

acoHratStiau  rtaa 
MOZIUt 

CiaraAssiaLi  rLO*  or  aa  A|a-«ATea  aiATian. 
TaaojOM  A  ^mtical.   Tao  oiatNSlONAL.  CbMvra*lMa> 
otvcaaiaj   i-^itlm.. 
AO-aOT  Ml  utv.  IT 


•cuayo  eovca 

•*TCaa«(.Mie*k  ■ATCu.iru 

aCLATioNlMir  a'TACta  atmos«mcnic  aATUi  auuacT  aCaiaaHMM 
ae  satclliti  CLoiki  eaKavATioas  ovu  ml'  or  JCT* 

^Aieoi  NASTfa's  T-ctts. 

•as  Ul*.     <  ajsT  L'nciAaT  <AS  cjnaiNATiON  in  jti  roa- 

ratssaa  STmcai  'ises  hclium  as  thc  uai*C''  aat 
ANO  racOH-iii  AS  T«  BaivlNa  aas. 
▼  HXJtrt  AO..a«T  MS  Ulv.  IT 

•MINT  aulbS 


MS  Tiiasiw  AAr>  JCT  t.Naii«  ruLLs.  trrcci  ar 
•  riaaiac  I  njtt  auioc  *anc  turiaaLLOVt. 
N  Olv.   10 


laroaaATiaa  aKTaicvat.  at  acsTiaN  atiaavt. 
iMivcasitT, 
4«>-aoT  Ma  Ul*.  so 


KWWUITKM 

liiiuio 


acanruTca  caaie 
ciacuiT* 

lASlc  Lonic  rcarjaatj  ot  snuamc  loot  ma«aktic 
coats. 

iTa  UIV.  jo 


aconrvm  LMI« 
oiaiTAL  cen"uT>aa 


AMTlci»ATtn  CAaar-MAjoaiTT  LOalc  mum.. 
M  UIV.    JO 


(JUlL|a4tt^  CALCILATlOMS  Or  MOCaCT  iaaiift 
iiMTioN  •aeuucTt  anu  t>«.  atSULTiaa  AviAaaTic 
TtaacaATuac.     C0Mp<utim  arsucTS. 
aM  Ulv.    10 


aeaMicAi,  •••K* 


STIMI  C< 
it«aaoeTaAaic( 


•MB! 


_^JuiLia*ii/a  CALCJLATioNS  or  aocacT  tA«iaa 
^^JST|^>a  "aoouc'S  anu   Tat   afSULTINS  auIabatiC 
rt.fai   TfataATuac.     C'>••^»Tt■   atSuLTS. 
aM  biv.    10 


aulOANCt 

Aiatina  icaflpvnaai 

aiLtSTo^  a.  ra>MAM  aij  taacains  anu  t-om- 
•Mntaa  o«caAT|g>Mt.  ce«i^JTtM  aaoMAa  oisiaN 

^ClrlCATISMt       VflkJV     I. 

MS  bi*.  JO 


•Ci«atc«t.  CMI<«mM 
MSTaacrt 

ABSTaacTs  or  caaaMlaT  chinch  aariCLia  om 

TMt  CMtairAL   lauuATtT.  cMCaiCAL  iNaiNttM|~a.  Aae 

rvTAxtvjM  laeusTav. 

Ao.aOT  arr  01*.    a 


raessuac  oisraiaJTioaS  un  a  kt  or  cui^> 
nooCls  lacJamaATrii  ammla*  cavitics. 
AO-aar  mi  uiv.    « 


acaaTAiMBM 
cisaiMiM 

KMiovCJ  CATauaiJH  Liacak  roa  ciTausioa  or 
aiLLCTS  la  THt  leao-jooj  r  Tt^vcaATunt  aaMaa. 
M  Utv.    I* 


acawTAiaiM 
n.A*Tica 

uCvCLurataT  ■»  rjcTtrMTLOC  ano  ruLTuacTMAMC 
coNTAiNCaa  rga  tArt.jti*t  aATcaiA«.si  tirLOaiuM 
crrtCTS  ar    »  10  aji  aaaMs  or  MlTaoacvcuita  la 

TMT    CONTAt  KaS. 

M  biv.  la 


a  EPOaMT 


WMBbS 


I  A    MATMr-tATICAL    MJOCL    FOM    HAalTIMC    TaANSTuaTA* 

Traa  STSTvts  aiTM  raoctJuats  roa  auANTiFTiMa  an- 
INTt^aCLATits  FACTORS   Iwxvcn   la  a  aoau)  aiot 
MfiaiTiac  or^AAMoa. 

OIV.   jj 


•  taaav 
antaMicA 


acaoKiM  BBviect 

CtlANIC    HATCalACS 

THt  aoLt  <ir  TMt  jnai  .  auuNotaT  in  ti» 
ocrMMATix.  or  ccaaiic    utiaialS. 
Ao-aar  aoa  uiv.  la 


•ci«aicAc  laatMrar 
•aaANiC  coaaeuaaa 

AisTaacTs  or  caaaiaiAT  cmincsc  attTictCs  m 

TMt    CHtalCAL    laUwaT«T.    C^«M|eAL   INaiMCtalMa.    a 
r^Taxtua  lauuaTav. 

•TT  OIV.    a 


icATioM  tranaa 
e*tA  TaANsatatiaa  •*•?>•• 

lavcsTCiATiea  t»  anawM  and  OiaiTx  lommuni- 
c»Tl}a  ST»T»MS.     irwA*.  Ill  riMx  acrr. 
A^t*^  Ms  ulv.     » 


acaacAMTa 

•AKt 

•tSCAlK^    ON    TMt    ATrklCATION   OT   alHABT    •«» 

MMTjacs  TO  kOa>TcarcaAruat  coOLiaa  STtTCSi 
riMAL  atrT. 

M  ^  biv.   IS 


•MMfaieaftaa  T>«aa* 

]  iCvcaAL  <iaus  nr  scavici  oiSTaiauriuna  rga  a 
T<ittnioat  Taarric  svavta. 
afiaar  aai  uiv.    a 


csaTMAacM.  cuoLita  a>  a  tccmmic  or  Mt.rcfi«c 

•aAl'l    MTPITIta^tlA. 

MT  UIV.  la 


I«H 


C>KMv  tiTM  •■iur4rtaMi  MTt"Mt>MrioM 
V4CC  Taa««»i  Mi*t«iiTt*i.  tosaarriw. 


c<u.iMTi-«i  g»  T«  utjoic  atTMuo  run  tmc  »tvOt 
o»   tT«tI>  c-Maotl'M  gr   4Lun|>wB->u««ll<in  *u.oti. 
n  ui».   IT 


aCCMTMIMTIM 

oxufcfvt  crwRT*  a*  vaHiowt  ^s/c*  bMm^ 

TaNI^MMTk    r<   CJWKI    NIT44.1    Id   ■*«jr*CtUM(    0* 

Hill  tPCtn  «l<K«irr. 


•  v«u«s  rw  laMiia*  ■•«*? 
*ceowi>«  r>  iToi  riiMc  wft. 


liSCTMM  •I'MMTIM  IMfcVaM 

«•   TtC>n|«u«   »»«   akAlUlaCMCHT   0*    TK   KLUTMII 

ei»*««CTi>v4  MTTivd*  or  p«.tc«tstmxii« 

•MTt«l*C«. 


CT\.i>«(«*  MSJiCTte  re  •«!••  (itinMi,  p«ts«Mti 

T>««l(TIC*i,   «TN|B   or   rWOICTnN  CaiTICM 
•UCI«.I>«   tTWIMTM. 

w  oi«>  i« 


IWWITIU 


«i«i«ri><»-<Mr*TijM  vccTiu  or  e««  mw  eo* 

|a>u«lTU<   IN  «CMn^<    ■av^OM'    MW   lion  C»*kT*k» 
N  0I».  JS 


KTCWWt 

voariett 

VtrOHUaTMf   9^  CCkONl    0C«(L0»"I.NT. 


•aUMiriCATIM 


INTCMCVIM  «T««II  mCf—   M 
ecriNCP   tlMrACtl.      JkT«AMlaM  «*cuun  trtTI*  «M» 
MM^C    0WT«4ttlN».      •«»   MuaCt   »«•   ULT1UMf«M 
«4CtM«   »T1BT   or   4W1J—THH   W   ■•«•«••*•  L^WU 

«•  CUM  tuvracu. 

»•  et»>  M 


>^a«U"   '«UO«CT|4m    fcJST    MMLTSIti    um  CaaT 

t»rtCTl«t<iC««  cancii^i  ■>»'  aiKu»M.o  von  nn 

'ONCt    NCk^l^CI    MM4.rtlk    AMD    lIM^^ANK    ttUMIN*. 
M  OIV.    M 


|TI«M 
*   ••N4VCMIC    ITvtJT   or   MMWUCTION  rUHMIMN 

•|TH  csN»r>  ca»rs. 

M  0I«.   M 


•en.ii«iicab  ••etu 

OtrBWMITHH 


0»T|NU«    CUNSTWKTION    V    NCINrgNCCU    I^KTlC 

THroNCTic**.  Ncrxon   jr  r4CciCT|N«  c«iricM. 

••ie<LtlM   ^TNCNafM. 

M  ui«.    l« 


•CTl.|NMIC*b  MPIU 
WVMt  P«a«C*TI(t 

SraCtA-STIMIN   ':-<«UkllNISTfCS    •    •    U   kTUMI 

or  V4VIXS  *■«  MiC'i  (*»L<mvc*i  auAirnjiLv 

*»-««T  Ml  Dl«>   M 


mnmt  moi*ti«  mtvum 

t<MCST11«Tlw^  V    TmImIU   *■■•?    •NfUaiA*    altil 
M  01*.     • 


•   «kX    :i«MI«*    »TUII>    ON   SNOT    TIIWH. 

f  otv.  II 


NCWArtCi  ON  rw  arruicoiON  or  aiiNutT  m» 

■IXJNCt    TJ   t,0«-TriWIIi*ru*f    COOLINft   t*»Tt<4l 
riNiM.  Ncrr. 


lies 


II 

«i«a*Ti  i'v-nutatim  ».it.cTiu  or  e>« 

|N«u«|T|t«    IN   rtMON.    WrrTONt    Mb    M 
01«>     M 


C>T»T«t.t. 


,*Mt 

l<«C»Tli«TI>«N  •»   C»1*T4L   SMWTm  MiOC4.1««.>i 

ri<M«.  mtrr..    4  Vthjo  f  J*  cktitac  •month  itsINO 

Pll«|r|C4Tir«    Of    t>IIJ4    4«    C4TI0M    C1CH4I«N(. 


4T(    >WOCCM|N>    OTtTCNt 

INTOaMTIIM  *(TII|*«4C 


C3ni>i.  CLtNlC4i.  ukNUH4Twrr  0«T4  rg*  auro- 

■4TfC    STMtW    4<«    4<TNI(»*I.. 

n  01*.  to 


eitflM  HMINS 


•CartTlC  kATTICU 

C«VtT4k    •TMCTUai 

C4<.ctA.«Tt«M  or  *•«•>  *TNucTij««  or  ca*N^(* 

C«TSr4cS   «>    THk  CLCCTNOi   Nllr<WK   NOOfo.. 


•C«TtT«b   •T«ueTtf« 

c«<»bt*  coN««uwt 

C«T*T«C    ^TNwCTUMk    tl<«ll»   or   N«TCMI«4iS  ru« 
r«TI«T|4l.    JNt    IN   «|JC«>    t,N(NaT    eOHVCNSIMt    riN4|. 

■TPT. 


mnC  r4:Taa*  *rri.cTi<s  uis*«"t(NCNT  in  • 

»H4U.    f^f.       UlS«i«rHi.NT    41    4    MOCIM    OT 
l<rr(«4CT|')l    IN    4CHIt4IN<    >    MCltlON    •4»   muNS 
TO    M.    NOHt    CLnkCL'    -tCLAriS    TO     TNul«IOU4kS     IN 
4    <«NXir   4-*]    TO    THCM   C>WI4CTt*ISTIC    alTS   nr 
4*mt>4CH|«i    4    r4»<    Than    TO    THC    Ch4«4CTIN|4TIC> 
or    T-<r    T4W    |T*C|,'> 
48- NOT    1)0  Ui«>    ao 


ICttlOH   NMINO 

tTocHAine  ■Mcuw* 


•rveTHrft  uv  ncciSiJM  hmimo. 

M  OIV.    I* 


•WTVTtc  wunw 
aT«cMU 

•  INCnil  <1tNCt    ••.iSUNilWNt    or    ■•OLTNUTil^' 

r^fNortLT-*.  ••oi.fiTMTwiNt   4NC  rot »»€ NT r~t I 
(.•4T  BirrvKTIiM  4M«.rkIti   uONaUTlgNi   A^IMii 

Mttr    TNC4r4C«T. 

M  bl*.   M 


•a(COMT«M|IMTI<M 

eewiMiOH 

C)iM3sin  crrccr*  or  v4Miout  ■•/e*  ok.cei>- 

T>Ht14NTt    )■)   CUNNON   NtT4CS    IN   H4Mur4CtUMC    0> 
MlftH-fTClt    «INCN4rr. 

IT  UIV.       1 


•caT»T«k* 

C4T»T4(.    YTNgCrMN    tIjUUt   OT    ■«TCNI4kS   'u« 

roTctrtti.  iH.  11  «Jv>iN  i.Nr»«T  eON«f*ti««i  riMAi, 

W*T. 


•OUOTt 

•uioce  NtMtu 


rtNtTxtriON    AI"!*    Of»U.OfH«NT    NCkl 

»Tuur. 

N  0l».     • 


•T«tM    t 


UNCM  IN  a(NT4w  r*TiiMT»i  imcT  or  i.ec4b 

4Nt«TH(T|e    •OOC(S>M4t. 

re  e<*>  i* 


TIN 


e-«4a4CTfNU4r|>«    or    J«CH04NrCU    tTinN*. 
04Tt     IN    T-lt     rfl«-^>«4TN    OT    HC4MS    OT    Ciraiir'NTI4L 

r.JNCTIONJ. 

r?  Bi«.  d* 


•T* 

4(N|4i.    w«gT<<«l4»  •»    4<0    IMT4    ru«    *    lAkTCNN 

r4cirte  sukvct  »t«tio"«. 

ia«  ui«.    t 


4    •IO«.l)'M4rwT    >jr    NT^    tNTNItS    •(■T4IN|Nk    TO 

THC  rHT»ie»  or  Hr^^vTLXiTr   |Nr»cT  and  t»« 

HTTtTNOIJ     <«<4N0. 

M  Di».  la 


•0AT4   meCUtlN*   (TSTtN* 

MMWUHHIiM    iCONruTMtl 

tjNr4cr-'|TTiN^  .NtoNMAH  wtTMN.c  ro«  TttlllM 

Mai.Mie44.    NonCLS    atlCH    INVULVC    4aC4LI.T-«T»TN|. 
■UTCJ   0414. 

•to  Ut«.   JO 


•MMNTNiMT  or  ocnaM 

CiMIMieAT|««   STSTCNt 

C»Nr4ait'MS   or    4«.TtN4*T|*C    tOwW«ilC«T|W»   tw 
04T4    MIX'S^INN    OCtlONt    rOO    THt    COdU*    LOOItTICt 
ST«T(H«. 

■0  HI*.    10 


IWI 
MtM 

4N4LT»i«<  (rrtcT  or  jtrTn  imc«C4K<  cWmcm 

Tu*C«    •IN<«    «. 

NT*  ui«.  la 


tTtcTiea 

CLCCTNOd   •C4I« 


TtCHNIOJirS   r<M   klSMT   ■eOU(.4TtiM  OCTtCTIOM. 
*)«  Bl«.      • 


•MuTteiu* 

•CACTI*)  RflSTICI 

CALCUkiTioN  jr  N*ri  cocrricitNTt  roa  cli^h 

T»»»    *C4^r|->Ht    ■»    -ITUVU^N.     OfUTlNIUM.     4««f> 
IXUTt*|.IH     truNIOt    •ITh    CHLOHINTI     ruN04NUrT4^    r 

OKTHciii  ci^  4<.ri«4rinti  (NtNAiri  or  t.ii«** 
4CT|<4Ttj  C'Mrk(4rt. 

N  KIT.      • 


••uucToie  roorMTiu 

CCNMIC    IMTiai4k« 

Tc«T  rNorcouNcv  <mich  »Mu«iac  Ni.rNOMuefX 

V4LJCt    '0*    THC    OlrktCTNIC    C0NtT4HT    4*0    0M> 
•  |*4TI0N   rtCTOM   or   C<N«4|C    •«ITCai41.t    4T    MINM 

rNvajnci't. 

4B-400   OM  Wl»>    IN 


IICT 

AaiNO  KIM 

«en4NltH   or    4n4>>T4IION    10   4    r>«CuNla«- 

HCltNT  jic'i   tL'rtC'  or   tot.  »nb  .iiomt  on 
NINC  "critl^NCr  tT*^an*  In  th«  h4T. 
oia  oi«.  10 


NCCHANtlH    or    4n4«>T41IOn    TO    4    THNC0N|l«.4l»rt« 
CiriT    DIlTI    trrCCT     »    UJ4NIITT    or     IuCNOM     4I« 
C^LLUIOH.   yi   THC    UANITT    or    TMHONIMC 
OCriCUXT. 

OK  Ut«.    10 


••irrtanTiM.  tMkTieNs 

INTM04TIOII 

J|rrti«r4r|4k.  COhMTIO«   NITm  nua  MITtC«k 
mitTtI       «<>0N0   ONJCN   iJU4TI0N*. 
M-NOT   a09  01>.    IS 

•eUIT4C   COWPUTIM 

■eaikC 

'«Mltl    3t«II4i.    CiHPurCN    INIOIUH    HOOIUIC    tfi 
»IN4«.    NCrT. 

t*  UIV.    JO 


ceNHUNic4Ti<M  trmm 

KvttTt  i«TiuN  or  4N*kO«  tat  eitir4t.  n 
C4TIM  ST<r«NS.     ir'i4M.  >)i  ti<—i.  Ncrr. 

>N1  UIV.       I 


••leOM   UUCTNCW  TUM*I 

oeeiTtM* 

4i>0IT|VC    COMVtNTM    kluOllSI    THC   CCdUM   C 
4CTCNttT|<:S   or    4N   l.4rCN|H(MT4k    CONVCNTIH. 

M  OIV.     * 


•oieact  (tCMieoNogcToai 
MOAN  DurtOCM 

>CN   tOLn   *T4T«    «ie«JM»t    TH-aTN    MItCMI 

aij4NTra(.T  T^c>Mic«k  rvo^MM  Ncrr.  no.  »•  nm 

IN    4    N4i,4NC^0    U<irLt4CN. 

N  OIV.      * 


•OltrcMICN  M4< 
*U.Ot( 

T1C0N4TIC41.    4r*'4>4CH    IS   ••USCoTlo   TU   4rC<MNT 
rON    THC    UtV.»<t^O    «T4(.N«lHrk|N«    OtnavlON    0* 
0IS*CNSIllN    •    <INf<«rMrNa.O     l«0-rM4SC    4Ci.WT<. 

»e  400  oao  oiv.  it 


•OI*ri,4T  MSTCN* 

H)^4N   CIMI«(«I«C 

HCTNOO    r-M     INCNt4SIN<   (»riCICNCT    UT     U|l 

CHce«-<iC4iiNo. 

M  UIV.  a* 


•eitri.*T  STtTCNt 

INtTai^WMT 


il«   lNrt^N4fta  I  <tTa.MCNi  r4NtL  cowiwi 

T|>«Ni    ro*    tU.-rC4THCN    L4MI1N«. 

40-40T  •*«  biv.    I* 


>ltMCt4TI0N 
THCeOT 


TKONT    ir   4CI0    IISSUkUTION  In  SOkuTIO*. 
»«  ulv.     • 


nsT  NCTMoa* 

HCNO   k<^«<MUt(«    «ruUitt>    CONTutCMTS    ICSTIN 
4N0  rooCN  Hrtsua(i«,<T«. 
•••NOT   a«S  DIV.      T 


•  U  ICT— CMCtm   MCMININC 

v4Ni4aLX«  4rrceriM0  •aAcinoitiic  ■4Cmi»in 

4Nf    THCOMf  riC4U.T   uCHIViO   4N0   SUktCOUCMTL* 
MN0««TN4r£t    Kf    CirtNIHcNT. 

iTi  UIV.  a* 


•f  ccT«ekW"iNC«ccMec 

•lOklOMarMICI 

•  I  ktntytnu  ■i«kio<»«4rHT  on 
UCCrNOkinilCKtiiCC. 

Ml  BIV.  as 


TIC  rickO* 
ac»»«MC<«<iT 

NC4SJHr«c«T  ur  '«icNv<4vi  rickws  o'  tutr 

rift>-OI»Tt>«TIwv  »Njors. 

*»i^«T  rrT  UIV.    * 


tlSTNIOUTION    THCOMT 
ruNCTIOM 

SJ*tNtrC'«.4illTK>    IN   •C4K   Ceui%.IN«   KINTTIC 
T>«>«T. 

M  UIV.  aT 


•eOCUNCNTATION 
a4Ttll|4CS 

JXUH>.<ir>TI,<N    SC  «i«.    rO*    4NtTll4CT|Ilb>     |N- 
OCIIMi     »•*>    NCT4|rvlW    JtT<    art'TIVt    Tb    T>« 
lL'CrNIC4L     *Nn    tktCINONiC    »H10^»T|IS    0» 
H>Tt4|4LS. 

■•  UIV.     IN 


•McCTeowkowTic  oavce 
rrioN 


1 4rN4iir3  T«4NSH|«siu<  STuoKSi  riM4L  arci.. 
vx.  Ni  Hic  se«rTr«i>n  *Nn  4a«earTieN  CMO<k 
MCT|>MS  tr   4LUH|>M<  naiDC   4N"  higncsiun  "•lot. 

tm-tn  t%%  UIV.  as 

TIC    ••«• 

MUAOM 

■«N0    »l»>aaTIM>l     .TUUItSi     COI»UNt.NlS    UftlNC 
MM   r^NCN    «'4hMC*«<TS. 

MS  UIV.      T 


•oeot 

4    NNCkfHINNHT    NtiMTT    Or     THt     laOl.4T|UN    4NU 
CH4N4CTtH|l«TIU«    or    rN4.TIMlS    00T4IN10    ►•'>«    00« 
SntiN    t4T^«CT»    NHlttH    CJNT4IN    •    M4UI4T  IOt..HIMT4t.- 
IT»     ♦»»■»».»  rt    'ACT-**. 
4e^«0T   Sot  UIV.    I* 


•oo«|NCTtat 
kt^i'CKCNec 

4INI4TIM'     ThCN-SIw^I  «SCtNT    OwSINlTtHt 
a'C'lANNM.!    S4ICkLiri.«. 
•••NOT    IN|  UtV.    M 


•0O«ti«TC«« 
srtCCeoNNC 

4|NI4r<>NC    THCKHiK.gN|  «SCf NT    BMI^Ttaf 

NrcavtN4aLC  S4itLLirc<. 
•••NOT  iNa  UIV.  ao 


•oucTto  ■oeict 

•cNOOTWNNtc  ke«ai>M 

•CNOOTNt-aiC  LO*JIN«  JN  SINt4>H.I>«U  UUCTtU 
•'T'ltni  4  SIH«LC  HtTH<H(  ro>.  Txr  •»4r|D  mT»><- 
Ht<a4riov  ■*   THi  LI  ttflUD  so»r4c€  »"ts»«»l 

OI«rtlN'JT|T<)   Oh    tTHt,«in.lNCCj    U'iCTlO   OOOItS    IN 
•  •l»T"HCT«t-    'LJr    1>   nt*ltO*X". 
IN*  UIV.       * 


•cuitTteiTT 

cwtNMiCM.  •eeici 

*>■HX^rlJN     jr     JlS*l.«C(HtNTS    4NU    N1MM4NI 
rN'JJTNCI''.   ur    4N  tk.4<IIC    MLir   IVLUmJU 

4o^«eT  NON  UIV.  as 


•cucTNie  CNNkti 

CLtCTNle    TtNMIIMCl 

NCNC4«>-  <■  -HSIM  4NU  UtVltir^NT  UT  rL4T 
rLOINiC  rt-KC  CO*i«L(TUH  ruN  Nfl.l4IMJ,  HtLIt 
IN$T41.l«II  )"•. 

a*f  UIV.    T 


•CiXCTNIC   C40kCt 
TCfT 


C4NI.C    N^tNT    JCM.<   V&NI>IC4T|UN   TkSTS  « 
Txr     «|N'JT'«<Ni    'LI^'T    4.    VINO    11    ri<Mi,    HC* 

•••NO*  oot  UIV.  la 


•CMCTaie  cod^cTOM 

CUCTOIC  tt%JU 

NC4(4nr4<    n>,sl1<  4NU  uCvlLOT^NT   ur   »|.4T 

rLf»i"«.t  r«-H.e  corvktTUH  'u*  •n.i4«Lt  urtP 

l>«Sr>CL4TI  ri. 

•••••T   IM  UiV.      T 


•cueraic  eisc  !•■««> 

••tCeOMIVC   rNCCUCNCT 

H4N0S4.C)N>1    rvlL«<.     J*t.«K0U4N    STwOT. 

kN  UIV.    a 


DB  -  nrr 


r«or4«4T|ON 


TccHNi'Mie*  riM  kiOHT  ••eow.4TioN  octmtion. 

*>T  OIV.      • 


•cueniON  erriet 
rocueiNe 

CLCCTNNI  r\.lM    tl   4   OAlLieUIN 
or    •C4H    l«'<IN4HITV. 

•<|  UIV.      0 


aconu 


•CkCCTaoNic  cauirnCNT 

•OTCNN*   CONrOHCHTt 

IS0l.4TI>N   or    4NrtNN4a   OT    NC4NS   BT    4   kUHrU>- 
tLCNCNTt    r««lltriM^'«^TTi«   HTONtO   JUNCTION'    1» 
CINCX4NLV    •ai.4N|T(J    t.MNO    4NTCNWIS    •■« 
OtVJSSCU. 
•••NOT   Oct  UIV.      ■ 


•CLCCTMONIC   OCCC 

kin 


RIM  STtTM 


TaONtONCTIC    ONVC* 
■(•TTCatIN 

IITtNNCriON  jr  CINCIK.4KLT  (HiLaNmo  u.tcTao> 
n4NNCTIC    tkn.t  rann  SklaMTkT  •ou,.m  suaf4crt. 
In  OIV.     • 


nc  ••«» 
■MPCaHieM  raccuCMCT 

SJNHIkLIXTlN    •4JI4ll0a   MianUCCU   OT    4    auNCNCe 

aCk«Ti»i>»tr  CkiC'HjN  •c4>. 
tae  eiv.    • 


TOON  •C4N4 

•aiuewia  laaco 

NC<SUHr«'<|T    or     IJN    NiUTh4Ll(^TI0N    IN    • 
IkkOUiN    4f4N. 

M  BIV.      0 


Nccoaui  <i  l«»nj«NT  roa  cnvubinkwti. 

TCSriN*    or    N|0kO«lk4L    SXlCINtN. 
•••••T   Ml  UIV.    JO 


•CkteTaoMie  wtTcma 

iNTcarcacNCC 

itvcsii^tTlm  or  TCkHNiuucs  rga  cvntnol  u 

INTCNTtNiNC*    •K<«N4rcn    jT    »«|TeM|«|6   DCVICCS. 
•••NOT    •*•  UIV.       • 


•cucTMONie  srircHU 
••••a  ouruNca* 

t""    SOcn    ST4Tt     '•ICKJ44VC    TN-4TN    SNIICHI 

uu4NTraLT  T^CHNic4k  m>o.aacss  NcrT.  ao.  *i  r«a 
IN  •  NALi'wr'o  •iun.cwN. 
•••aOT  too  OIV.     • 


•cucTaoN* 

IONS 

THCoaiTicM.  •N«i.TSi»  or  ikCCTaoiKiOk  acacTic 

N4TC. 

•••NOT  MT  UIV.  as 


N*4IOrNC1UCHCT   C«at<T   UIST«|itUTIUNk    |N   • 
»»lXtT»-HIHUl.»Tt'»«    B»IwkOoIN-rflCU»eO    IWTNON 
•C4H. 

•TO  UIV.  as 


•4l  CCTaoa  •C4NS 

JrwaNics 

Ik'CTNQ.    rkOr    I  4    4    k^lLLOUIN    ■C4N. 
or    aC4N    kt^lNNHITT. 

•<l  UIV.     • 


•  niCTaoM 


M4N« 

4TI0N 


-     •4(.klaTIC 
•C4NS. 


IS  or   HUOM.4TtO  Ck4C1l 
UIV.      • 


ITMON  H4NS 
MIK    IBMI')! 

STUOT     tr    NOItC     T«4N»>^>NT     4N0    HCUUCT  lUN 
PHlnO^'ttk    |N    NULTIVCkOklTT    IuCCTnON   eOHS    XTm 
StaN|r|e*>iT  miCNTixi.    ».m»T|l»i    ■■«  Tnt    Tt<N>- 

vcNSc  oin«:tioh. 

•as  UIV.     • 


N4ilor*tNoCHCr  c<aai4T  ttlSTaiKufioNS  l*r  • 
viLOCii»-*)'»gt4Tt'>.  ••i^ouiN^rocuscit  (kcrTnON 

•54N. 

NT«  UIV.  as 


!■•• 


•fl  CCTNON   ■C4aS 

LiaCNa  •ceckiaarea* 

SJNNIkl.I'VCTt.N    •4JI4TI0N    •NnHMkCU    OT    *    NUHCHCO 
aCk4riVIST|'-    CktCT4iN    »w4"» 

lao  OIV.    • 


•^  tCTaoN  •(•N« 

MTHCMITIe4(.    MMCVSII 

N4TNCH\TIC4k    4-MwTSIi    0»     4    KkTStNUN    tkrCT 
•C44    liSlHN   N4|XI»T|C    TNcaa*. 

«ai  ei*.    a 


•CkCCTaoNS 

MtTHCN4T|C»k 

CNkCwctTtoN  or   «NNn  kTaucTuac  or  coN>\.t4 

CNTST4LS   Nf    THC  CLCCTNB*  NCTaOaa   NOOCk. 
M  OIV.   1% 


•CMVtaONHCNTNk    TCSTI 

•N|a«c» 

NCCONBI  41    INSTNJ4CNT    rOR    CNV I NONtCNT  1 
TttTIN«    ur    NllkOStCM.    kHtCI>«N. 
•••NOT    Ml  OIV.     SO 


•creiT  rt^STica 

rHOTOCL^»T|«IT»  — 

C)Hr4HM'>4  jr    NKTIC   •NO  OVNUlIC   naMNTICS 
e«     4>«4k|TC     100    4HU    TrN   C*0«T    rCklNSl     HOOXLUa   o 
CL'SriCITT    ■»    THtU.   rMef0Ck4ST|C   <MTCNI«(.<. 
•••NOT    SI*  OIV.    IN 


•cau4TioM 

OHrat^SIBLa.    FI.-X    or     4N    4|N-«4TI.N    RUTUNk 

thnojnh  «  ^'^yletL•   T»o  oiaCNSiniMki  cBN»ra«i« 

0IVt4S|Nb     tVfkl. 

•••NOT  fOI  UIV.   aT 


CH4a4CTcNia4rio«  ur  ^Ck04>*cu  srkTinsi 
«MT4  IN  Tc  riNC>nj44tN  aT  hc>ns  or  ciroNTNTuk 

ruNCTION*. 

•••NOT  *aT  UIV.  as 


•caaeas 

•N^CTSIS 

cjHruTTN  MhMax  or  4caiac  rai 

•N4kT4IS. 

••■NOT   CM  UIV.      a 


Il<l 


•CSTtaS 

4*Tirici4c  LiNca 

r4Naii:4rioN  jr  4  roHjsM  •'W.vcsTca  uou«it-«4Lk 
•CLit-Ckait  vNuTHCtiSi   r«o-srrr  hcthuo. 

•••NOT   0*1  UIV.    IN 


•CWTCCTiel 

•u.en 

»NO*aiss  Ncrjari     ti«  aiac  or  hiimlt  oaikNTCe 

riNNMS  4V^  k4HCLL4«  St.^0NII-»H4St.  rNNTIkkf*  ON 

THT  '•rcM4NiC4t.  r«Hr«^aTiiA  or  scllctcd  luTTCIic 

•kLirs. 

I*  OIV.    IT 


■M«WTIC    IIMMUITIM  ta*«a|MCMTS  W  • 


CM4a«cnai«tic». 


lUUat   SOUNCSt* 


w»tMt««a  ntttatiM 

at»l«n  c  i<tiTi*roa*  wicm  ctm 
■ic<«MiCM.>  (iACt«ii;«t.<  ga  MS  MM 
M  oiv.  tt 


McwiMTtaariM 


IN  NtTlMklM    !■  ««IMLS 


I  »0»t9  tITNIKlJM   LiWKS   rM  IITBIMiea  m 


eciMi  MUM  rickst*    acuiriYitTic 
■  ••vMiMCci  WMiiwT  raoM  •!>«  ntvtlCM.  *cvin*« 

OIV.    M 


fiumm  trnmn  cwstmctiw 
tUMMiM  tMmieahi 

mcMMi*^  e»  ••»■  MMiirTi«N  IN  auM- 
■ciiroaco  •k*»TK*i  au*«Tii«.T  atvT.  no.  «• 

■(l>»gac(»  c»o*<  crkiNOMt* 

«!•  0I«.   M 


OC'OWMTIM 

avTinw*  roMtniiKfiM  or  aciNruaccs  rL««Tic 
cn.l«N«s  f«JkCTCi>  T«  Mian  ciTtawc  n«.i«awi 
T>«oafTic*L  mrten  »  P4cnicTiaa  eaiTic«c 
•■caciaa  vTacakTH. 

M  Bl*«   I* 


?m  tatie  traueriaw  v  tuaaunat  iwm  *\jm%t 
lacwoiaa  vrataiciico  TM(*«oaiNCTic  *»me*ci«ti 
»|a« 


*»«aeximTioa*  to 
MT«i«co  iiTM  »caeu»« 
oi»<    • 


tOMC  MitHca 

Ttaatc  coiMTiaas 

la? 


a^WIM 

VIKWUMTKirr 

»«tw*f-rMausT  4ctArigfciMm  o*  viacacutfTic 

'kuias.     »mMMir*rioM  at  ri.*>^T>«oaca  r\CLS  ay 
tm.it\  or  HOT  c>»«'>sri<Mi  «AX»>t.ttMio  airn^'ru.- 

LtNT  •«$  '«(«**ra«    «W<   •   SM.If>-*«OrCU.UIT   aOCKCT 

•  tTH    t    COOLtNT    OILlJtST    JfP    MTWll    TWt    NOCMT 

*•«  THC  rL«'<lTi4»o«t<  ruCL   !»>■. 
ta  Bi«*     1 


C  naan    IN    !•« 

c«»«Ma  tn  ?aL0. 
ait 


riLMMTt 

■LAM  nariua 

rttaiatbiTT  »tukt  om  MCuacaui.  auiM  ri 
rinAc  acrri  ravvM  *tt*mmti(m  tcchniiwc. 

M  Oi*.    10 


caa«Mia«  t<aitatTto« 

<n«Ti.  *«iiieiT  *C(Tic  acio  in  *c«Tt.lCi  cnaiT 
*N0  ccu.ui.ov  «ciT*rt  a>/TTK*Tti  *no  *i.oa  mm  in 
riccjmm  jLTa«>r»i4  ruas  SMOaCo  aaao  coMioaioa 
aaoTtcTigiii  ■»  tntt.. 

rt  ■>■»•   I* 


iatWKaTHa 

ncwaivrioN  or  NMHa^im  av  MtiCM  mt  don 
•ui*  oooa  M  iNouccj  IN  cooace  tier  a* 
■40 1  *T  I  On. 

M  oi«.  la 


iwAoitrioN  ur  »40tiin*  ro  true*  c*wic< 
rN*»CNTioN  v  grr->jo>s  «•«>  arr-rttvoas. 
•11  ni*.   1* 


«i.tm« 


«iX**« 


CCT  IT  rariaxi  lmoin*  oa  ><ia««uii    riMo»> 
irr  Mie  aa^aTM  IN  tkuniNuM  allot  Tora-fa. 
•  eiv>  IT 


riLNt 
ataucTiM 

acrL<cT4Nci  ciw«*cTk4lsTic*  or  oolo  lolumco 

*NB   CHaont    'rODMC"    iCOTCHCM.    rILMS   OtTUMtNU 

oiTM  accoajiaa  ia« raariMTOXTtat. 
m  ui«.  I* 


iaiCN*MIC«i 
ccaaaic  atTiaiMj 

T-«(    a«JLt    or    TK    ^tlH  BOUNOaWT    IN 

oc*oa««Tiit  or  C(*4  4ic   aTtaiact. 
la  BIT.   la 


•a  laacBTiaaTioN  or  p«  raTiauC  or  •uf>i«^ 

•CLOT   «04*>T«   iWC    TJ   ■4«eK  lOAOINN. 

art  ei».  it 


i^lkTtas  itkic 

M 


ram  «cim 

r>acc>  rairacc  rjTcari*!.-'  m«>  mar^cc  nuhknt 
•a(4  acuiTi-MM  or  rt,uaaiN*TU  HcrT4o(caNaic  iMt 
M0tC4aNie  4CIM  4a:in»a«B  a*  aaTta  4T  «*aiow«  m 

*4LUC*< 

M  ••«•    a 


TIC 


S»4TI*L   *ILTUI>*<>    4   NCIMOO   BT    ntlCn   DC- 

TicTioa  i«  iarao«c>i  «IT«  *  hininwn  lom  or 

|Nr94«>4TiqN. 

•a  «T  aar  wi««    a 


rarrr  «ciM 
acT^Mbiaa 

NCT4auLio"  or  rarrr  acio*  amo  a(L*Tcu 
•wasT4«e(t  IN  aaiaaks  larascB  to  cols. 


■VTaaoLiw  or  r4rTT  «cius  4ae  atuiTte 
tT4Ne(a  IN  4NiiML<  uruico  TO  cau>> 
•it  bi».  la 


•CTIW  4<«  TIHC-<4aTlNa  tTSTCnS  aND  L|l«4« 

iTooaati  ri^*c  ac'T. 


IMMilUN 

CST|N4T(«  or  riaaioa  raooucT  <i(los 

TMC«^0NUCLt4a  CWLISIMU. 

la  BIT.  M 


•race  aaeie^t 
I  aart 

iTuoit^  nr  tOLUt  4T  LOa  Tci*ia4Tuaa»i  riN«L 

TCCH«IC4L    ••rT. 

•Tl  Bl«>   M 


■KwwieT  MMLTttat 

TItTS 


aCK«|aTION  or    VCCT-WN   •NM.TMNt    L' 

caN»c»T(a  <■«  »-a4w  ca<«CNtc>  roa  utc  in 
oac-i»a.     H-wloiTT  ri«T  actuLTt. 
«n-«»T  Ml  oiv.    a 


:v  coawatua 


riKo  c4r4ciT«ii 
HMuracTwaiNa  aatMoaa 

44Nur4erailN8  <«rMau<  roM  acTALkUcu  TtruM 
C4r4C|T0a«  ituaaiNUTuMC  MO  cm  riatL  nc>t. 
•la  BIT.    a 


TK  aaiMtatiA 


aaaaCTic  raarcaTiti  aae  ic>*«m4Ti«c  cuaau 
r««ai«4«acTic  ■WTcaiaLS. 

la  BIT.      T 


na  lainaiaha 
aaiTMtaa  cmbwit* 

aasic  Latic  rcarjaaiu  bt  loutac 
caaat; 

i*a  »!«•  M 


TIC 


a««  aiMauTiaa  araTMa 

racMwac-TwautT  «L4iiOMviirs  or  »iw.orL4STtc 
rtuio^.     •Nr>«uair4riaN  or  rL*"crHNOM*  nCLS  bt 
Nca^t  or  4^T  eo^axtri'M  aasct-ctuuio  BimortL> 
L4NT  %/k%  ic<«a4ra«  4Nn  4  S0L|r>-m>'>rci.i.4NT  aocaCT 

■  ITri    4    ee^4NT    UILJCNT    iCO   aCTVCLN    TM(    aocuT 

4N0  tnC  rL4VTNao»c<  *\H\.  rum, 
la  BIT.    J 


••MT  rctTt  aantLa 
McaT  TaMurca 

scr4«4Ti->N  gr  4  -tTatNaaNic 

4NC43  or  4  yJtP   ON  •  rL4T  rL4TC 
OT*  01*.   • 


TCtTt 

octcaivTiON  or  nvciau"  4NaLT<ca.  L-aa« 
coNvtaTtN  4N0  »-a4*j  coMCxTt*  roa  uac  la 
oar.|)«,     .TMiuirr  rc«T  actULTS. 
Ml  bl«.     a 


awcNCT  aaaunTiaa 
eaanuNicaTiiM  T>««aT 

i4vcirti4Tio'<  V  4N*koa  and  eiaiTM.  c 

C4TIM   SrvTVNS.      ir«4M   JH    FINAL  NcrT. 
••.40T   Ml  BIT.      » 


•raaauiNCT  tNirr 


MLKtNT-tNDOCCt  CrrLkTt  ON   iN^Naaw  tTrcTBa. 

■a  oi».  » 


auaacT  •T4aikima 

CaTtTALS 

NANUrACT-MC   or   r^COUlNCT    tTANlMMO   CRTfTALt 
•ND   CBTITAL   HOLOcai. 

>ia  01*.    a 


Tia" 
riaw  Tt«a«T 

NaaaCTic  raoHcaTlci  *«  TtivcaATiMc  cua«u 

raa  rcaaiNA«CTic  wtcnial». 

Bl«.      T 


c«a»i»M4L,  cooLita  A.  A  TccMiic  m  aai.ccTi«a 
aaAiN  H«a«T-«aNiA. 

rr  BIT.  la 


LI8MT  ckaTHiaa 

TUTt 


TtsT  or  -^AvT  «i«Tca  rLTiaa  Clotminn  ksvumny 
raa  jsc  IN  ciTac*!  colo  iMviaoMntNTti  i%AauN(Hcw 
or  r>4vtlaL>llCAL  aCiroNacs* 

•l>  OIV.   t* 


aakiONT  aii^kATaM 

VISUAL   ll^kAT    •tiaulMCHCNTS  roN    TNC   riLUTS 
VI8UAL    TAS<. 

•a  DIV.   M 


tCN  roooa 

ractaavATiON 

NCTMOu  n^  rMitr4'lNb  '■o/tn  ruou  ouaiaa  am 
4e*os»4Ci  iissioNi   4>ML'trs  or  thncc  NoavLicTai. 

C4L    ICTHOO   >0a    NAI'IAINIWI   rAoXCN   '000   KTaCCN 

NiNus  10  riivm.t.%  4'*i  rLtis  rivr  ecaaccs  suaiaa 
4eaasr4Ci.  'tissiom  ir  i  to  TacNTT-ciaMT  o4T4. 
•a  tar  aas  di».  la 


•▼8TIIK 

Liawia  aaeaCT  aiiei«aa 

crrccT  or  ni.4t  CiviajNiVNT  amu  lCnbtn  nr  uf 
LAac  riTTiM  ON  or«.aATi«a  ouaATioN  or  tmc  aTlas 

N4>l/S    VtVVtC*    UMI«. 

sis  i>i«.  rr 


I  aaaic?  c«T««aijN  Liacas  roa  caTausiOM  wr 
aiLLCTS  IN  TMC  *a>t»>jaa<i  r  TCi^caATuac  iku^f*., 
M  IN*,  la 


TMC  oar 

NosT  crricfcNT  N4S  cjnaiMATTaM  la  jst  cai^ 
racssaa  sTintcs*  'iscs  h^liun  4t  thc  oaivCN  aAS 

AND    raCON.)!!    AS    TNt    DaiVINC   OAS. 

AO-aar  Ms  biv.  r? 


•awCL    TAMIS 


tSTAOLiSHiNN  T4««  maiaM  cNiTtaia  r«a  Llauia 
MTnaoaCN  •r:«CT>i   /x.   i»  -  rLlOMT  siiaxATiua 
TcsT  rae«44ii  riN4L  arrr. 

M  oi».  a? 


aara 

NOTOai    JCT  4>«  4X«tl   ruCLS.     rouNTN  cpiiion 

or  aoaa  cntitlco  "(otoa  rucL«  maaiCANts  Aa« 

L|0Ut0S>>«    tSSOCO    l<    laiT.      rMTSIWMCNICAL    and 

o««*4tion4l  raorc*rit«.     tman«l4tion. 

M  BIT.    IS 


•auiece  mimilc  aaaaca 


Tl 


Aa«k*aia 

THCOaCTfCAL  IMVCSTIbATIUNa  IN  S0Lil»-»T4Tk. 
rwrSICS  UaiNB  UlsaC<Uta<  aiLATION  TCC<ail««al 
riNAL   TtCHNlCAb  ac'T. 

BIT.   M 


•aucct  naawiicci 

a««  acTaMTiaa  rwna 

oc»CL<ir-«NT  TTNc  NATcaiCL  rwK.  riaiK 

TITOCS. 

M  BIT.    U 


rivt  («S4TS  ON  T«  ».«0N»  or  riNMi.  t»«- 
rcasoN  a4<vti     »r»NeT»ic  sa^si  »o«<t  t>*.o»cn» 
anim/t  S4o-)«.«roi<iT4i  a>Oi.A  mt'ICih   in»T4»tancous 
a4<«s>  ricTiTiuus  rLA*  IN  NOi[K<CBO>atr<  aA«Ck. 
la  Bi«.  IS 


•••a  acaainas 

Muckcaa  acaoNaacc 

aANW*.««t  acsoNAKCk  inoucco  nt  nblhulan  ion 

aC4NS<     iNVOLTlNa    •HJTON    •f4MS. 

AB-aar  om  oi*.  w 


•aas  eCTccToaa 

CMaoNAToaaA*4«lC  aaaLTtis 

tLCCTa<>-<:HCniC4b  sraaiaa  Bcvtcc  ro*  i«4»t«c- 
HCNT  or  NCL-  Hr.  NOJ  4NO  0}  usina  a  oual  ruwc 

lONItATION    ICTCCTt'l. 

aa-aar  ars  civ.  m 

••at  rt.oa 


NO«T   trriClL<<T    «4t   CvJNalNATION    IN  JCT    CO 
rN«»S'«a  tTr>lCtt   u»t$  «*lIon  4«  tmi  oaivt*- 
4N0  ratON-ii)  41  T.K  oaiviNa  aAS. 
Ml  OIV.  IT 


aaas  acNcaATiaa  (tstcns 
airaorCLLANTt 

racisuac-r>M>iST  «L4ii0NV<iri  or  •iscotlastic 
rLUi3s.  •4»»»»H|J4T|0N  0*  n.»"e'>«o«t«  r<CLl  ar 
NC4NS  or  .«')«  c>>«'isri>vi  GASCi-Ligolo  aiiNtflT^L- 

L4NT    SAS    nCNCVATO*    4<r^    •    JUL  I '>-rM0rCLL4HT    AOCIlCT 
•  ITM    4    C04L4NT    OILvKI'     jlO    aCTaCEN    T»«    NOCUT 

AND  TmC  rLA-VTMNONC-t  rub.  tank. 
M  BIV.      > 


C  *•«»€• 

:ANALriis. 
aaa 


laaT 


raoaaAN  or  4CaiAL  TaiaMauLATiON 


pui  -  oa 


AcaiAL  r^T<M*4rts  4«  uata  roa  a  casTcaa 
rACiric  siMvCT  ST4TI0NS. 

I«a  BIV.    a 


Tcara 

sjar4c*-*lTTiNa  iNie>.uN  suitamlc  raa  tcstins 
OLniCAL  NoncLS  xicn  involvc  AacALLT-«rsTai« 

SUTCl   0AT4. 

•la  OIV.  so 


•aulOCe  NiMlkC  TKACalNB  STSTCMa 

caaoas 


CSTINATCS   or    THE    ACtjaACT    or    TNACAINN    IN- 
STaU'«eNT4T|-M  ON   T-ai   ATLANTIC    NISSILC   aAlMC. 
NCTHXtS   dT   CSTIN4TI«i  iMoas. 
M  OIV.     • 


TCITILCS 

rtLaacwTt 

re4SiaiLlTT  sTiwr  on  MciAaoMAL  olass  riLAHcaT 
riNAL  acrTi  raLroai  4TTi.NU4TiaN  recMiiauc. 
M  DIV.    I* 


esTiNATtl  or  caagas  in  niSTBAM  ouc  To 
ATNosTMCaic  acrNAcriON. 
Aa-aar  asa  oiv.  u 


TCITIkla 

taraaeiaa  aaTtaiAbt 

NCCMANTiN  or  aarcA  ajSOmhtion  in  OLAas- 
•Cl^oacco  ■LAkitcti  au4aTcaLT  ALrr.  nb.  h 

[LICTNON   tffaOkCO^c   4>«   NCCWNICAL   CVALUATfUNS    OT 

Kl'^riaccn  rroxr  rrLlNOLAS. 
aia  uiv.  M 


ac  rATM  sTSTcaa 

rtniarcacNCC 

STAMoaaj  oiaccTiJNAL  localizch  uvcaTLiaHf 

•  NTI^rtNLNCC    *T    AKCAArl    OTMC*    TmAN    LAMI|N« 
kiaCNATT. 

MiotT  aaa  bi*.  la 

JBC    »aTH   tTSTtnS 

acUNTinc 


aauieco  HiMiLt  TBAjccraana 

ANTITAM  ANNUNITION 

NANCUVC^INB  aCWiaCHlNTl  AND  NINIHUN  NfS» 
0IST4NCCS  '"M  nONINi  >l>SILtS  IN  4  acSTHU^TCO  SCT 
or  4VT|-T4#(  C'<a41C«NTt. 

Ae>a«T  era  oiv.  u 


aauioco  nimil(  TMAjccraaiu 

NCASUaCNCNT 

CST|NAT«1  or  taajas  in  mistban  uuc  to 

ATNOSrHCatC  aCFNArTION. 

AD-aoT  a*a  ui*>  u 


aaas  acwBATiaa  srsTCits 

NCTtOaOLOalCAL    IMSTaU<«NTt 

raNHJCTt'M  irriciCNCf  o»  oirrtacar  silvIn 
Iteix  iCaToaniNt  mtlci  alNCaAroasi  mastcn'S 
THrsii. 

asT  DIV.    a 


aaaacs 

eaoi^MiTa 

aCSCAACH  ON  TNC  4rrLIC4TI0N  or  alNANT  «A» 

N|>T<jacs  T<>  LOa-TvarcaATuat  ciOLiaa  ststc>si 

riNAL  aerr. 

AO-aoT  aaa  oiv.  <a 


CNcaar  caw«aaiaM 

siNlLAaiTv  vKour^  roN  isoTMcaaAL  anu  non- 
iseT-«aNAL  -"uLTi-ej^ONLNT  acACTiNa  a4s  af»- 
Tuacs  oll-t  aAOlATivC  tNcaav  TaANsroaT. 
ISS  uiv.     • 


rCnCaAL    4VIAT|<V<    ASLKTt    NATIONAL    AVIATIIM 

FAClLiTUi  faawii-««T4L  cCNita  acPONT  roa 
iaNu4av  !•*>. 

Ml  OIV.     I 


•auiDco  HiuiLC  nujccTaaict 

raoaa4iMiNa  •eanruTtasi 

IBN  TO*  eoNTurr*  rao^aan  roa  tcnmInal 

INTiaeCNT     ITiril     XJJCL. 

•a  •aa  asi  biv.  m 


•auioce  aiuikca 
rASTiNinas 

scwic^  Lire  Tcsr  or  a  CAaTaiuac  smacklc 
cjccToa  r->«  tmc  6«<-t>  ^issilt. 
•a  UIV.  la 


SluaNAL     VAai4TtJ<S    or    SUMC    LIVC*    COMkTtTUCNTS 
IN    4471    r'J    rCNN|<:4<    N14L1I     4CT|»ITItS    OT 

•LUT4Mic-«rauvic  *4«^i4iiNAic  larTi.  oLucsa-a- 
•MBSMuTAic  ia.a-»4«c>«  4Nb  tLucosc  *  riio«rwATe 
>rMT3N0at.«AlC   l»-*-.roM). 

IT  BIV.   la 


.a  eiii»iws 
WTAcaaaame  d 


STNTH14I4    or    C'<'*^.f»    60L0     I  »T  I     IITN    TMT 
Ir^fltCNTATt    LlOANO    JICTHTLrNeT*IAlll>«l     LLCrTHONlC 
BTauCTVMCtI      NOLCC>«.Jk>    jaaiTALSI    CLCCTBONIC 
fcaeCT^A. 

■a  «0T  ara  oiv.    a 


•auiaca  NissiLcaiauBr*cc-Ta>ai«WACCi 

CMCCaOVT   raOCCOUMCS 

■<INUTl«4<l   NISSTLC    4S^>NH.T    A<«I   chcckuut 
ITSTE*    •L'JJiaCNCNT*    -    (INC     11"     AT    rLANT    TT. 

Aa-aoa  aai  uw.  la 

aauiecD  MiMiL«aiaua>AC«-Ta-aMarACt> 

CLCCTale  CAOUS 

CAKLC   ■L4NT   UCSI«N  *(.airiC4TIUN   TCSTS  rBH 
THC    ^INUTf  «4N.    rLT.1T   A>    alNC    !•    riNAL   NCaT. 
M  01*.   la 


a^aDtMO-coHTaauJO  A»aeaci<  aaaaa 

BCICNTiric    aCSCAWH 


rCOCAAL    «VIATI>»^«    AC4.HCTI    NATIONAL    AVIATIU 
'AClLlTIlt  >Ariia|HL<TAL   CCNTca   acaOBT   rON 
MNUAOT    |*4<. 

MS  BIV.      I 


•awtece  NitsiLCSiaMract'To-auarACCi 
auiDCB  aiuiLC  CO 


•aaacs 

aiiTuacs 

aCSCANC'l   ON    THT    tTTLICATION   OT    OINAav    AA* 
HflTjaCS    TO   LOv-TCVcaAn^t   COOLINa   STSTCSI 

riNAL  acTT. 

aa  UIV.  as 


OTNAKUS 
SONC    FACTONk   ArrCCTIHt   UlKSaUNCNT    IN    A 

ur.     0IS4<«cmcnt  4S  4  raociSk  or 

iNTta4CTi>t<  IN  4CHICVIN.  4  occisiON  •41  rnu«o 
ro  ac  Noa*  •loscl'   «L4rtn  to  inuiviouals  In 
I  aaaor  ano  to  thfm  chaaactc'IStic  aay*  nr 

94CM|'<,    4    T4S4     rH4a    TO    THT    CM4a4CTU<l<TICS 

■r  thc  r4w  iTkCL*. 

H  lat  iM  UIV.  aa 

cracCT  or  •n'AactT  r(,aroawiNC(.  anu  w<e»r  sue- 

CCSS   ON   C-44N4C»    IN    IT4T.n   alTMlN   SNOur   tTVUCTuar. 

ITS  UIV.  aa 


•>aoi^  OT«iA«ies 

acACTiaa  irsTCMLaa*) 


THC  crrc'^TS  or  STATU*  ON  aaour  and  INOIVIUUAL 
rcaroawAHCf • 

ITS  btv.  aa 


flisht  4<ticl(  «*S4  iNionaTiH  acroNT  r»i 
•IN^  II  CTLi  ci>Mr<>«NTk  roa  installatiom  "••  * 
ninutcnan   ihcluoi-io  kit   (CICMTS. 
•la  01*.  la 


AMI 


•awiace  NtuiLcai 

LAWHCMtMa  tiTca 


(NcaAToas 
TMcaNoCLCCTaiciry 

rcASlatL'TT  ST'MT  or  sSLaa  T>%a«acLiLTaK 
•(■KNAToan  'oa  stacc  vchiclcs. 
*»-aaT  saa  oiv.    t 


S0L4*    rL4T    rL4TL    T>«HM04.LCCTaiC    •HM.NATOHS 

Foa  s»Aeir4«FT  re«c<  «ujacii. 

N  BIV.      T 


TICt 

aAaiATiaa  cncTs 

CTToaiNCTic  sriJT  or  aauiu"  dial- 
THCia  raouNT. 

Ml  01*.  la 


•AINTCa»   AND 


Floo  ul4ia4<«s  r<M  ori.a4TiONAL  ninutlhaa' 
■s-i)sa  siTTS. 

asi  uiv.  la 


siTt  AccCTTANce  ftST  ragctouMLS  roa  •!>»  iii- 

V   •IlilTCNt'V   NTSSILlt. 

Aa-a«T  aai  oiv.  la 

rcasoNNCL  •Luui'tCNrNri  roa  tml  ninutlhan 
HAajCNCO  xo  nitrr<icn  alTCS. 
AB-aar  vit%  uiv.  la 


iNTtaatTFo  aAK   iurajar  acoulacNCNTK  aaaNO 

FOMl    41*    rlaeL    a'K.     NJATH    D4F0T4     IMIMUTrnAN 
M440CNCO    Kfl    OISrC«iCn     JC*LOT«rNT    4aC4l. 

AO.-aoT  aaa  UIV.  la 


iaATi«NAT|CSI 

AoeiTivtAL  T4aLt>  roN  t>«  scbucntu 
aaMo-auN  tcsti  s«^jccTivt  tcstink  4>«  buaiitt 

t«AL<MT|ON. 

•a  OIV.  IS 


NIUIL*  CanMNCNTa 
tOTAINAalLITT 

NtNUTLH4N    N4INT4INAalLITT 

laa        UI*.  la 


laca  NiMtkC  eawroNCMTa 


fliiht  AaTiCLC  NAss  HNO>%aTir»  nifomi  fum 

•  INA    tl    CTlI    CU^mANTk    FO*     INST4LL4TI0N    «N    TMC 
afN0TrN4'<    INCLtMIN.   KIT    aClfiMTS. 

•la  ">*•  la 


M-T 


•auiocB  NisaiLCSiauaraca«T»>auarAcai 

H4INT4INaalLITT 

<<tNUTCH4N    NAINT4IN4NiLITT    >*OaatS*    aLrTNf, 

laa  Ui*.  la 


aauiDce  NiMtbCa<auarACC-T»>auaracai 

MIWTCIMNet 

<<4INT4I  44alLlTT    iNtObMClS    NCWfcT    FOB    TMT 
M|NiTrH4H     ••arUN    4fiT»-Nt     LONISTICf    ON    tl«e«<«T 
tODirNCNT. 

,  aaT  UI*.  la 


•awiece  aiufL(t)auarAC<>T«-MMrACCi 

•CICMT 

^INUTINAI   ■!««    II    »4»1   »H«(»T"T|l»   NL«<e*T 
"llSILt^    »»»-•«•». 

4B-aoT  osi  UI*.  la 


Tun 


*  Ttoniwc  m  l««HTI««TtM  t*w 


-**t  mtlMi 


^mf^lKT  m  <tun%jm  iiauoutigi 
iMU,  e«r»lcitaT  a^j  c*«activtTT  of 


•IMMUlTt*! 

CMCS  ecvcuwto  ran  tm  $imi.*TiB  noa^iTM. 
MM*  caMia?«>rr. 


•iHMTiriUTtM  irariM 


IMMTiriCITtON  MMC 


MIMM  ■MIMItMIM 
TMCalM 

*   TCCmlWC    or    IW«»TIMTIM  TMK 
M  0I»«   »• 


•IWMT 


UlTin 


TNI    *HT*le«  »   •W"t«Vtl.«eiTT    l«*MT  MB 
NCTtaMI*   MAtMO. 


AWIM  T* 


•II 


MMMUflM 

THt    IWV.<J««CU   90   ab.«AMe   l»T€HT   .»«T   g» 
M  ulv>     1 


irtu 

IM 


TceMnit<j(»  r«  «a(m«nuit  or  iMtioirr  » 

MI«M    M.T|T.^1tl> 


THi  cKTtTMXoMAOM*  j»  iiOTiairr  MMarrlM 

tw»4T  •ITH  o«itNV*riaMi  citTt«"l«i»Tl«<»  or  •»*• 

r*Ct    TO«lli«ll    PWrt«NTiM.   *U«OWTIOMt 

aro  ••«•  » 


••»\M 


•■««T>«UI«TMI«   OtTKA  *  MAtrO 
•lOklOOMMItS 

0T<M4ic  »*>n«i«t  •»  (•jtrooe-w"  »>«)  wioeiu". 
•to  •!»•  >*. 


T«M«|T|0«  tkMMtm 

t'OMMb    T«C>WIC4i.  OC^T.    K»   •««    Ol-OCT    Ml 

neo  4vMinr«  w  T»4«»tTia«i  i«t»c»«  toihto^iu^ 

•II  0I».      • 


•  lOMKt 

iunoi«u 

MIIMi    *M}   OCKIXIaM   IMT*   aCL*TI»t    TO    T<« 

CL'craiCM.  «•  ti.fen»<»mc  f«o»««tu»  o» 
a*TttiM.s. 

M  Dl»«    If 


«mAT  oMi»T— T  man*  •  mxot* 

ILCCTM»b*TllM 

V«tCT    1*  Cl.(CT4j»t.tT('<   •••>   CMCMICMxr  P^JiTTP 
COOTIVU   ««   STMCtf.T).    CjaaOSIOMt    >m.ht   OUIttMr 
MO    kOOAtfri   •»»|5T%<(T    •■MnOTfta    0»    «>M    STUV. 

»T  lootou^  »o  Mo>aio  r»ii  it«ie.  tuoco'  """"lu" 

«IC«tl.    •l.»TI"*. 


•MTOOeCAMMMO 

T>«MOOTIMMIU 

T«0«0>«T'M«ICS   0»    tl«.   POI.rSTT«Cl«-«Tl*OC««00»l 

«a  «ot  M«  •<«•  to 


•  l«U0TO1<C   MOeUCTIOM 
■MTHCMT|e*C   "OOBLO 

t  •M««niic  tT'MT  Of  naoouCTio*  »\.*Mi|Mi 
•ITt   COMyri   CO»TS. 

M  Bl».    M 


MOT0« 


«••».,..  •4ieN«<rs  i-wotte  •*  -oitiuiM  io»   «ir**— T!**.*!?!**^ 


M-IOT   0*0 


MUT.attioToi«r  osTMJ  0  otAVrs 


»T«ucT<n*t.  caw\ijciuria<«»  i»  uc»ti.ariM 
MCroMTOHv  "<»tm.  «cu»»»i     t»«  r»»t,T»  or  '•U- 

t.X*Tt*«»    •■«    W*t4   0^<OWU»    OS    »T«(MTH. 
•■|TTIC««1*    M«   '.XC*     <MI'»0'Tlu»M    T>«   (rrkCTl 
or  o-naiuM  «lMUT|'Vt>. 

M  M«.    tT 


Ui«.    20 


OCtCTIOM  «l«tlC* 

c*ccuLtTia<«  or  «»Tf  .a«r»ieiciiT»  rgn  n.t«»-     •tmt^mt.rxvm  otT«l(v*t. 

T««»  *c»cTt''H»  »  Hru«»^Nf  oei'n«n»«'  w"  ottiOB 

U<uTC»ll«<    <»0«IOt    .IT-   CHLO"l>«l    ru««m.i<»»4.   "€• 

aucxics  »<<  4<Ti*»ri9<»  t'«*«l(S  »  lino*" 


cani<«>  CLi*iU4«.  w*iHH*TO"T  e«T*  rvm  mira- 

UTIC    ITv^tK   ••■>  4CT>U»M.. 
»0  0I«.    10 


I'VOHmTIiM  4(T4i(V*w   *f    WOTLan  WOMVO 
tMmaoilT. 

I*  Ul«>    10 


Om«T>«UliTMT   MIT4LA  *  «M^t 
M|0)*-TtM>«o*TU)(  aClCMCH 

JCVCIJ^IThT    D*     (-r*— 4ICH    «Li.O«0    l«    TK    VTA* 

«».«  «u.<»  tT»rcai  •iwaaocl  mxo*>  roo  Miii« 

TtNMCOATuvt    IVJOO   »l    »»i<VtC«fIO«l    '•«    trncTO 
0»    $«»U.    •)^l'l»»*     *    Tl.    y.    l»'     »"0    c    TO   \f— 
kCLOVCO    ■    «•■>    10   <«<-l2«   OX  MlO»>-Te»tlt«TW«c 
l«009  VI    Tt<Mlkt    VT'CIMIn  MS  MCTIklTT. 
M  ••••   »» 


•««T««m«vMO  m,itk*  0  *u.*r» 

(OCCiriC   •«*T 

THcaWM.   •MPUTIi.S   0»   aU-OTt   «T   MIOH  T««»"M»- 
TMC».      H(*T   e<MT<r4T   D«I4   fOI   OlkAMT    *t.l.e*S 

iia»«  »kx.t**'  »LtiM<am  mxot%>  tiMja  mx«t«>  oil- 
«to  tiAOT^  w>o  aT>«4Si.     sTuoift  tn 

(T44.1. 
Mf  Ol*.    IT 


HTtaOOtkTIC 

»    flCW   1«|0«t-'T*l    MtO"MM«0*i  iO«»    TO   "OAW^t 
»«»l.L    l«;«t^«lT«t   •«*»<««    H.i«TU«TtON»    I"    TMt 
W^tUHCl     ■y     4    xlO«-»t4TJC    >*40. 
40-«0T   MT  bK*      « 


M*soetT4Tic  mioii— 

MCMUM  OAOCt 

4    tfCW    J'lIVyt-TTl^    KTU0W»4«I»*II01«    TO    l«4>»*ie 

»«u.  !•«•«'«•"•».  »«t»JO»  rtoeTu4TioN»  !••  t>« 

WKNCC     ir    4    rlI»«-»T«TIC    Mt4n. 
Ml  Pl»»       • 


•INTOWUTIOM   «tT«IIV44 
•OeWOTATIVI 

4JT0<*4TI'    CalTIO    or     4    CUMTUTt*    PIIINTO»T    OT 

4  C4r4t.0«  ctOB  rooMT  c<mt«iiiim  a(K«irri«t. 

e4T4c'MIVt     IWU>M4riO«li     •CTOICVlt.    TC0«»«     4MI 

4N    41«T44CT. 

—■arr  Ma  !*>»•  M 

•IvoaaoTloa  «IT«IC*Ak 

MTC0I4CS 

0JCU^»T»T|J«    K  «•«.    ro*    4aITi<4CT|Nbi    IIK 

OflltOi     4«3    act*!' <InC    ^4T4    471.47^1     TO    T>« 

tLCCT«ic4«.  4w>  ct.'i:r*o«ic  p"o^«ti*»  or 

M4Tt«l4k.». 

M  UIV*    I* 


tea* 
■(TtoMi.o«ie*k  iwtwji«<«rt 

TtcMNi^we*  roo  «4«ort€««"T  or 
MtsH  4i.Tirjn(t. 

•TO  >«><•      ' 


•HUT   TOLlOMNt 
TttT   rOCiLl^tU 

r(4St«ILlTT    »TUO»    0»     4    »»»4t.L    Tl*144.    Cl*^»« 

rwi  **0«a4'«^n   r«<<iir«i    IMCaratit  4NO  uccataMS 
1^  Tcaru4T'MKi  e'»«»T»u:Tio»  eooTi. 
m  ot««  M 


TtM 

r(4SioiwiTT  tvnn  or  4  v«*i.L  THtoMat.  e>-4«aca 
roa  aoofcii  r^n  ma^^irNr  lNca(4St«  awi  ucraCASts 

m  TiNrcii4ra«i  c'<**TaucTioN  COSTS. 
•0  ...  <*!»•   M 


■luITT  al 


CMaaaco  raaTiCkU 

JCC4T  4t»*iH.'alCi  or  CMM«to  siom*  tarrmmt. 

40-40T   »T  Bl«>    *0 


•HvrcoMnIC  rt.00 

Hi*og«i«itT 

K*4a4TI'M   gr    4    iTrtMOONIC    OOuWMOT    L4T«a 

4Hr40  or  4  tTCr  ON  •  n.»l  PLari. 
•»1  uu.     0 


•  IWOWMTIOM   OCTOICVOk 

anicak  oncaacM 

J^tfll4t.T»IS.     •««irOt.O<T>     4M>    OlOUO    C>«l>TStaT 
COOCt   OC»<rLir«U  r-M    T««   «IIM.4Ttu   HOOTITM. 
•aao  E*rc«i'<(*iT> 

|«T  0I«>    10 


•laroatMTion  aiTOlMtk 

•TNTOOU 

srvrooitrt  mt  la^jaoarion  oiniuvabi 
M  ei¥.  n 


••tOTIM  ••••t  ^jt  <..,.. 

iTact»-sTa4i<i  ^HtaacrmtTtct  a  t  o  »tuvt 
or  V«IX»  «>B  «!•>•  CJirvJOmsi  (yaaTtaLT 
raooacM  ac*T.  ao.   il. 

Ml  Bl«*  » 


iiMimnc  oiao  TUHNhJ 
iMTurtaiaec 

TCST  titCTiOH  rt.e«  av^acat  CN*a«CTtaitTlb« 
4T  a*cM  •  |i  4  Milt*  TrHrca4Tuaf  Mrrcateair  *aS- 
0«<Mitc*  r4-lLlTT.     caa4CL4TinM  jr  aiNO  T>'a««i. 
•LOCaaac  14*41   riaat.  afT. 

n  l<l».     • 


e-«aa4CTtaiaaT|a«  gr  j«CHOa>wcu  ovsTiM*  »aoa 
04T4  la  T«  Tlii(<-<v»aaia  or  ■C4M  or  caroMnTiat. 
rincTioa*. 

»T  IM*.   4» 


•ICC 

aucbUTisa 

r«ooucT|-M  t.mcicac'  0»  oirrtatar  silvin 
looise  ic»-ro*«la<l   «iei*«  naeaaToati  mstcm'S 
Txrtio* 

r>  ot««    > 


lU 


CTS   V   1l»«    INTt<»ITT    (LUTHOnaaMCTIk 
•aoCf  oa  T-«»  T*4aai"jaT  «ort«Tlf>  4itt  r»<e"Q»«a*  dO 
lONine  Mt  4T  tk'<4rtt<  TeHr(44rwia(i. 
Di».  «• 


•in 


•lara4aco  aaoiartoa 

araotrMCaut 

iwa4ac}  4rw«sB-icaK  Taaa*a|(tio«. 
Oil  oiv.  as 


•laraaaco  oaaiaTloa 
■fmaaariim 

4  CMauNM.a«IC4Li.'  4ai«aano  oiabiooaann  <» 
•so  acrtarfCl  oa  '44   i  ^aaaco  aaoUTioa. 
•o-aoT  oaT  ul«.  M 


•lara4a(o  atscaMCM 
■aca*ao«Me 

<«4a  (i^aaaiu  aacaoajuau  CLUTTta  aao 
aTvosTMCa*  Taaaanittioai  Siniaaawak  acrT, 
••I  0I«.     • 


alOLCT  ouioc  <*alO 

>«aT..acsi«T4aT  i«Tab«  •  au-ova 


a  aau.  eua*«aa  4Tuu»  oa  S>*o  TiiiwtL*. 
ro  i>i».  11 


M-« 


•at  TtMili 
stA.rja  Oa  ra 


I  awi  j(T  laoiNi  rutki.     imcf  ar 
•l>C  I  «.tt  OUIOC  **ac  surtaai  kvTi. 
Ol«>    10 


•iNOwT^urauT  oivicct 

MOUCaCCI 


J 


'«TMOo  '■>•  oaTaiiiaa 

4     T«4>lSlrI  >•<    aM4rH. 

•  II  Bl»>    IS 


•latTOMcaT  oiabS 
■caetaa 


iioiaiauariiK  iiaM«<  ur 


caoiw  rglkt 
INkCT  MIIOI  itmu 

S4S  Tuv-iiNi  4as  JCT  &a«i«K  ruLLS.    trrtci  or 
Mii.rja  Ox  T'laalai  la.it  ouiot  *aac  turcaaiLors. 
H  0l*>    10 


'«TMOu  ria  lacac4»i»<  crflCICacT  or  uia 
CMCC<-at40ias. 
a»-aoT  •«•  Div«  M 


aiaaTWMtaT  taaoiaM 

OIO^^T  rrlTcaO 

si>  UTCMartd  iaTBji«kt  *aau,  eo 
Tinas  roa  4L4.-aCaT-«a  LaaDiaO. 
SO  OIV.    1* 


riaMTM* 
1^0  aoMc  rvara 

aoa-otSTajcTlvr   lairccTiua  rawctouat  cvauia- 
Tiox  qr  aai-«siua  4u.eT  C4ST|n«  roa  Laauiao  ocaa 
3f>oas  oa  T«»  r-iM  aiacxarT. 
ei».     I 


•JlrlrLAM 


•laSTatMcaT  raatba 
«Ck-oc*TMta  aviaTloa 

SH  laTt«i4TC0  I  tSTauHtat  raaib  coariouaa- 
Tinas  roa  aix-aCaTHa*  k^aoiao. 
M  ui«.   ■• 


•laaTavacaT4Tioa 
aC4*uacaKaT 

sract  ^lauLaTioa  cmmoc*  laaTauacaTaTloa. 
010  0l«.    II 


DV-LIT 


aaakvsia 

rjLcaua  TCCHal«UK  roM  caaoxai.  4aa4.T»it  rga 
ruarascs  or  a4CH|a(  TaatSLaTiaa  or  aussiaa 
L4a4'i4ac. 

M  oi*.  sa 


•caaco* 
ocaiaa 


•LAM 

«TMcaaruac  aaau.a 

THcsik  ^  iMST*4JT  njTiuMS  or  jcT  rkaraut 
nun  4iariiLS. 

BIT.     • 


•«lOM-«4«fruacaCJ  oaaCOuk  tasuu. 
OM  0l».    M 


•cauaeNiaa  sma 

siTt  acccPTaace   rtsT  raoccoMts  ^vm  aiaa  m. 

y  aiwTtM4<  aisstLCi. 
a»-aoT  oai  Oiv.  la 


ajiT^  rear* 
iMk  TCa?a 

I    tirtaa4c  JCT  n.»0  SToolc*. 
■  0»T  «•!  0I«.      • 

aj4r  TMiaiao  ^tMU 
•javivac  «|Tt 

reasioikiTT  sT'kir  or  ruacia*  aa  ae>l  aLtaria* 
{■aa  la  thc  t.m  aiacaari. 
Up  aot  •!!  OIV.     I 


•cauacNiaa  atTca 
aaiataiiiaaiLlTT 


aiauTt«a<i  aaiaraiaaaiklTT 
IM  oiv.  la 


•UMMcaiaa  aiTca 

aaaaacMiNT  caaiauaiaa 

rLOa  oiawaas  r^  nrwuiioaat.  aiawTuu*' 
aS.llM    SIT^S. 
aO-OM  Ml  BIV*    la 


aiaaTawcaraTiw 


Ji 


aaxT-aavT   lasTao«aT4Tloa  raoaaaaai     auxaaav 
or  aCTlviTics  UCSI««0  to  laraovi  aaa<»  otaa- 
TlOaOL  caaaaiLITT   l<  tih,  a|ac*arT. 
M  OIV.  M 


ao4T  trriciaaT  <i4S  ijnaiM4Tioa  la  jk.T  ro<k 
rfirssna  STnic*.  uses  nu.iu"  •*  tmc  uaiwca  aat 
aMO  racoa.iii  as  t4(  naiviNa  aas. 
i^iaot  MS  uiv.  »T 


•larcwiaTloa 

raaTiak  oirrcacariac  cow*Tia«a 

airrtar-iTiac  CMaTi^aS  iITm  riaco  caiTICat. 
roiaTSt      Vijaj  oajca  IJuaTloaS. 
M  Olv.    IS 


•kirt  (srccTaaeT 
TtaTs 

scavice  Lirt  TtaT  o»  a  caaTaiMC 
tJCCToa  ma  tmc  •aa.Tj    iiSSILC. 
ao-aOT  •••  OIV.   It 

•wiaar 


•larto 

laraaoca  aaouTiaa 

<iC4B  i^a4a«.o  aacaoajuwi  CLUTTta  aae 
4T»a»»><«»  'a4aSM|Sainai  uautawai,  atrt. 
a»-aOT  a*i  OIV.     • 


•larcaaac  eoasgOTroa  laotwa 
biouia  cookca 

coot.|i»i  4ie  rcarjaa«<(  CMaaacTcaisTica 
T<<   4<»>s»i  4aauacn  -KCOMaissaaei,  aia 
a««aj|.T   y«-<ICLl. 

M  Olv.    <T 


aaoLTSls 

itsT  eoa«T«ucTtoa  irtTcaakeart 

I       XvCLwx^aT  or  a  ragricicaCT  TCST  roa  sa«« 
l>«(vrtrtC4Tioa  •a4«M  rtaaoNNTL. 
ia0.>a«T  a««  oiv.  as 


acTie  THcooT 
4trrgaiM 

sjacasrc  i^aaiTiCi  ra  rcaa  courkiak  aiacTtc 
say. 

M  oiA  aT 


•«:i<iTie  Ti««aT 
Oiao 


Tie  ri 

raaaoay  aoTaTioa  l«a/4  Tra.  Taansvcast  araioa 
or   TH(    it/x>srN(.ac. 
ao-oM  •*%  oiK.     a 


•laiieir  ■QIC  raartMTiaw 
aa^acTO  ottic  crrtCT 

r4a404y  «0T4T|na  acaa  rac  Taa«s«cas4  acato 
or   THc   loaJVMkOC. 

•as  OIV.    0 


•laaCTaaaTC  r^aaTlca 

coaTAiNCaa 

X«CLoa'«aT  jr  rji.TtrnyLtac  aao  MM.Tua(Tnaac 
C0arataca4  'oa  Caakisiv..  aaTcaiai.*'  C>r<.o<lua 
trrtcTS  or  '»  11  SOI  oaaws  or  aiTaoOLTCiaia  la 
TH(  coaTai  iras. 

M  01*.  a* 


TCCMataJCS  roa  li^^mt  aeouLaTioa  ocTCCTlOa. 
OSS  oiv.    a 


akiacaa  raeoaaaaiao 
aaTHCaaTieak  aeoCLS 

THT  l.l«4a-i.a«4aiTMn|C  PMO^rajmiaa  raeaLaai 
CMCiicai.  ro'ilLloofj4  aaj  coaniTcu  Moof.Lia«i 
aLOtsaatc  silution  it  L*eaaa«c  iaA.Tin.iuiY. 
an.aoT  Mt  OIV.   IS 


•biwaa  arsTcaS 


THC  lirL'VabCS  or  at.wC4K0  L4TtaT  i^aT  or 
I  4roatUTnN  Oa  cCkOi*  orvckOPacaT. 
OIV.    a 


4a«irT  ocMaaTOM 

la«CSTi44Tluas  Jf   Tn..  crriCTS  or  oalvlaa  tmc 
I  t<iai^  CaviTT  or  4   raaic-cavlTT  m,TSTao«. 
!«•  uiv.     0 


«l4«STMaa 
(LCC 


TIC 


•Tica 


'•aTMCntttcaL  4tat.T«i>  OF   4  aLVSTaoa  txrcr 
|a(4a  ustaA  a4i.klsT|C   ratoaT. 
•as  OIV.     0 


•auisTaoaa 
^LCCTaaa  mtm 

•acLiSTic  aaaarsis  or  ■»  a.aTLO  CLCCiaf<a 
las. 

M  Ulv.     0 


•laoevaaaTc  rtaaTiea 
saaooica  eoasTMjcTioa 

LiOMTarivtT  «i  I  (T jBt.a.0  rL4STU  ractw  aaaiMlCM 
COavTauciiK.      txr    <4iu..$  or    i«»4Ct   4M.  ri.C4uac 
r«n*{«Tit4  V  *4ir^4iCM  ■•4>ai.s  rfTM  raLTWiKTaaaC 
itt-f  4ao  naLta  aotiJ  coais  alTa  taalaaTiu  akaM- 
ac4ii  raCTf  4ak  sxovt. 

CM  OIV.   la 


cjiCTiaa  ai«T« 

TcfTS  f  4>-ia  4>jc«4r  caiana.Ts  rga   in 
aiacaarT. 
aB<at  MS  OIV.     I 


•WCT  caoiac  rgCkC 

MTA 

aoToa.   JIT  aao  ax«^(  rucLS.     ruuaTa  cnlTio 
or   4VHI  iariTLau   •  •  «>TO.<  rutt..   Lwaaicaais  a>a 
LfKiint-o    itsoco   l<  i«<'.     rMysioc>«»lcai    aao 
ow^a«Tia«ti.  ra<^|ari(«,     TMaa«4.aT|oa. 
ka  utv.    10 


•hi  I  laoTc*  rvasTics 

aai.  coNOgeTivtrr 


T.«r«a*(.  aTi«iis  ir  M«.iaroacce-rui»Tii  »afi- 
I  ULS.  raaT  fi  aanacaTus  or  if*,  acivoarci*- 

av.4srtc  LxiaaTCs. 

4o-«oT  ais  i»iv.  14 


acTlvt  a«  fla(>4aaTia«  srsTias  aau  kia^aa 
acTaoaasi  rtaac  ac*r. 

•n  OIV.    • 


•kiriea 

TCCTH 

JiaaT|TaTtv4  oCT^aai yaTioa  or  s«M«  coaaTiTu- 
caT  Lirtoa  la  Huaa^  oraTia. 
•ta  Oiv.. I* 


•kiauio  o«c«cT  nau 
eaT4 

aoToa.   JIT  aao  axair  ruCLS.     rouaTa  roHiea 
or  soea  >.aTiTUk0  •  •  <oriM  ruci..  UioHicaaTt  a.a> 
LlOUtOS.'*    tSSUCO    i<    lOT.      MTSIOCMCalCaL    aao 

o^aaTiOaaL  rao«caTict.     TaaaSLaTtoa. 
M  UIV.    to 


Lioulo  aoeacT  oaioiitaa 

COaausTioa 

CMILiaatwa  caUuLaTioas  or  ajcaCT  taotaa 
coaojsTii/a  aaaiMcTs  aau  T>«  acsucTiae  aoia»aTie 
FL4it  TtaacaaTuac.     coai^;Tla  afSuLTS. 
ao-aoT  aM  oiv.   lo 


abiauio  ntCKtl  oMrufaaara 

racssuac-TMausT  ^CLarioasMirs  or  viacorvasTIc 
rLulos.     aatsajaiTarina  or  ri.aacTwio*ta  r<«i4  or 
araxs  or  •<■>'  eoaonsrioa  oaus-LluulO  ointoru^ 
taxT  sas  -.txtaaToa   ixn  *  sOLl'>-raorcu.aaiT  aocaCT 
aiTa  a  Ct>x««T  oiLJCtT  jcn  ocTrcia  tw  aoeatT 
axo  Tmc  rLi^CTHaoaC-t  rutL  Taar. 
M  Ulv.     1 


|a«  aios 

i|iaca«CM  rao—aa  aoaiaiiTaaTioa 

aCTivirr  acrviOT  rga  rcaauaav  i«aa  roa  xaiiexat. 
4vf4Tioa  r4':ii.lT|'s  tareaiMtaraL  ccaTt*.  •TLaaTtcabiaulo  MCacT  ragrtLkawra 

'it*.    X.    J.  CaaMMTIM 

4b.«»t  tf  OIV.  1) 

CiulLMatua  cai,CJLaTioas  or  aocacT  lactaa 
COa<ijsTiax  aaouucTS  axo  the  aiSULTias  auiaaatic 
laa  aios  rtaac  rca^aaTwac.     cnaruTta  acsoLTS. 

4ei(iiTiric  oiltaMa  ao-aor  aM  oiv.  lo 

rcacaac  tvlaTia^  4«.«t<  aaTitfnac  aviaTiua 
4aciLlTii4  *iacai'<C4TaL  Claica  at»oaT  rua 
4aauaaT   inaa. 

MS  01*.     I 


itTta  LixaiMh  STtTaa  oaacaiTTiaa  rauMiaa. 
•as  ui*.  la 


•blVC* 

Tisaui  cjitaacra 

Oli^xai.  vaaiaTtJts  ur  suae  litcm  coa»T|Ti«aTt 
IX  a4Ts  rrj  rcaa|f44  aL4t.si   4CTtviTics  or 
0<.ur4''lc-*T«t/vlC  »a»x<4iixa»e   torTit  aLUCnsa-a- 
rMflSrMaT4«c   ia-»-»4<ti.  axo  oLUCosc  a  naiarnaTc 

UTMyoaoUttaC    l»-*-'OMI. 

IT  01*.    !• 


tine* 


tmn 


COi^tlliyM*  m   •bTKHMflVC   C«MMie*TI<M*   MO 


|T*MTOMO*«MHICa 

NVUTMt 

THfOVKTICM.   MHC«»I»  or   U.tCtMOi^l«K  MMTIM 
Ut*.   M 


M  Olv.     • 


ntiTte* 

•|aiA4TIM 

Tt$T  gr  *  •r*Ti*ric«.  "^iwoe  »o«  coarvria 

•ILICTCO    t<M«>ITarr    tOBCk  CHM*Cnal*TKt  "T 
•l«<A.*TIM. 

M  0I««    M 


*|l|T«l>M«ILl'nr 

UCTCWIf'VliM   CC^MMIC    MNMTITItS   Of    Ml* 
T(«*«t    aCSIt^Kttl      4   nlWIICMM   kWtlCAtl" 
M  01*.    M 


MmirrciMaec 

4««.Tsis>  vner  or  jcpi"  ihchmmi  ummch 
•T*  ut»>  la 


M  Wl»«    M 


ri«ii««ai*i 


^VT    l<M«MT<l«T    JkClktM   MULIl   UtUKIM    ■•« 

!•■  i>mMfyi  t—Himm-t  tKVLtfvm, 

M  0I«*   f 


1#4CC    «l«A,*'t»«  C>»>.<«Cti    |l«TwMnT*TlaS« 

•t«  oi«>  la 


MBAttMliM  MVleCt   ICkKTaiCM.  •  lUCTMalCI 
CUCTMnMi«TIC  rtChOS 


«41UM'«Ol    jr     4IC*V*4¥^    ritura    •«    <UHt 

'irL>-oikT'}«Tlm  ■•Mr*. 

m  ui««    ■ 


T 

MaitTii 


IW40|4Ttm   <»    »40TtlM    10    tTwOT    C4UMf 

PWKCiTiiM  10  <^w~i>Q»»  4««>  arr-fi.4»e*». 
•II  ei».  I* 


MtCMMICM.  MWVITICt 


MOUTIM 

•CVM-M-KC  CM44*CTi4i«Tici  w  •  trcue  MS* 
Mrr(«M  p<M^n  ar  r<e  44aiTiu»lLT  oaitMUn 

■  ai«>    • 


T4«l<MNT»    vt   CUWI   nrtai.*    l>l   ■ANIIV4CTMM    •* 
WI>H    Om    «l*C'«4rr. 

r»  OK-    » 


c>«4Mts'«<  <<«  «r«ric  4NO  onttmn  p««ii>c*Tl(t 
or  tyxM.iv  ton  40W  rtN  (■o*t  •c$|r«*i  MJOKCtM  av 
tL4sricirr  ■»  T«<t«  PMaiXL4tric  <MTt«l*i.*< 
I|«  ul».    l« 


ITTCMCTtO^    «CT»iLH    (kCCnMM*    4MO    •MA- 
aC'l«0   tin'4ek>.       ULTOMIW*   V4CUUn    STSTt"    <•• 
»«>«L(   «WTa4WI«t.       Vl»   tOUKr    'M   M.T*4Mt*M 

«4C)M<«  SWOT  V  4'«»ji)rrion  or  «i«u««»-*4i  ^.^r\M% 
om  CUM  «jv*ccs. 


TMMtlSTM* 

nMOUCTIIO  fc«l'4^*l>M   l«4SU*»S    TO    ll<C>«AM 
r«4<«tttTtr«    <<.LI4«tklTTI    <IU4«Tr«t.I    KVOMtS*    NC'T. 


ie«C  bMWtTWII* 

ca*i«* 

j«iM«kT>is>  •«-Mrxw«*<  *no  ikoao  CMW<itr«T 

COOCl   OI<'L'W«X  r<M    T>«    SIWA.4TCU   MOa»ITM 
I4T  Ul«>    I* 


IICMJ 

trueu«  V  aoLMt  *'  kOo  Tta^iMTgaui  riN 
nc-<<iC4k  avrT. 

•Tl  Bt««   M 


(••in* 

»MITIM  VtVIM 

C>i»uTr*  MOM4N  or  4MI44.  Tai4naiiu>i l<w 

4it4C««lt. 


p«o«uHniiM  levwunati 

cmio*  .:l||«ic4l  w4(»«H4twiT  oaf*  ra«  mito* 

■•4TIC     lTj'«>1C    4^    'MT>I.»4(.. 
»•  0I»>    I* 


trTMisiOM 

I  m»atf>  itTMusiJn  lImC**  r«"  OTaukiO" 

•tUATS    in    T.«    Mn>.10OJ  »    n«W««4T\*«   «*• 
'M  0I«.    I* 


taiMivirr 

THCOar    l*    LKC4L     rM(ll«0TN4>IC    CUUILIaMIUM    ll 

(•issiw  4ri  4i»»o«»ri9i». 

M  Oiv.     « 


MTCa   T««»*IC 

4  «4TMrKru4i,  MAiCk  rfti  luvtTiNC  riuM«r«MT4- 

Tl-X   »T»T'«   •!»>«   »40Ct>M*lS  »«•    •<4irtirTI«fc.   4ir 
l'«Tt'MCt.4T|'*«    r4CTj<S     I  m<H.«Cn     l<    4    MMtLC    4101 

«««iTf«t  ■)"»x4rio^. 

■a  i>i«*  ^* 


rAC«/«  Tcemiojk.  roM  uttmuam.  4wu.*kl«  »aa 

»\MnM(t   IT   iUCIIi*   T«4<lCilT|0M  OT   «UMU« 
k4lM>4M. 

M  Dl«>    M 


MaMMl/x  cr»cer»  or  vomIOu*  >«/c«  uunw 

T4*t<MtlT»    n  ClMn>W  (VTat,!    !■■  "MUTtCTUMC    ST 

»«t»i  irctn  ti«c*4rT. 


irrcCT  or  r4Ti««  limbIw  o«  uwcacui 

|T»    MIO   «n*TH    IN    4Uinl>W>   »U.«»    TOT»-T». 


VCNMfC*.  riior«<Tita  or  ocLeu  *i,Unl«i<M- 
Mitlun  4ia.0T  rt'Tis. 
•«M  til  0I*>   M 


ocMatmaT  w  HPVMC 

C>*4MlS1i«S    V    4knil««T|«C    COHMMICall"**    ••lO 
i>4r«    MlXf^^l'ta  OrtlVM   rW    TmI    CONuS   LOCtSTICt 

tTsrcos. 

«0»«aT  OM  UK*    >o 


•Tt«l«t.    OtiMWAk 
CLCCTaMaMIM  VOCMItttM 

«4«i4M.c<  4rrieTi<M  cLCCTmlttic  •wcmI«I4« 

4«C    r>«'MCTIC44X*   >JCIIt«£D   4MI    ttWMWCkTk* 

iTi  ot«.  a* 


■SkOIBO 

<<teH4«IC4t.    |iNar«.-ITtt4    or    OCL^D    4t.UnlMilM- 
■•4«««lun    •LfcOT   »l4n4. 

•Jl  Ui««    M 


ITtLklC  cartTtCS 
MMMTTIOX 

T.«    Cl<TSr4t.i.J««*'*MT     jr     |iW\jrlIT    4US0Mm 

a<«  cjrrfu  i  «ir4Cc«i  »4««i4'io«  f^  »»«r4Ci 

t«««i»     tlT'    0«ICNT4r|nNl    nCttWI>l4T|0«    ^f 

»4't  rv><t>KM  r«t«ri««iT»44.  4uM**riaM« 

aTO  ul»«    M 


nT^lMTICM.    MMbTaia 
1t«*lkl   »00»>«TH1 


ri.9«    aT4«S»-ST<4l<l  IUl.«TIIM*H|rS    IM   TIMIOM 

TtSTt  or  vT'tL.  4  jtcrjL  HCL4TiaNSM|p  arTwcw 
tht  jNcwtwrrtj  rL)«  <T<t$s  cii»»».  «■«  '•«  e<*«- 
■tcrm  r^'x  ST4Ct4  Ctj*«L  >s  oc'uco  wTiklll«6 

r?  Olv.  IT 


ITtlXMMVWV 
•CLOIM* 

STijo*  ir  TH«.  r44<iro4iuTio<«M.  ottMviun  or 
•CI.9  >«4T.4'rtcrt'<  <ii*i4  4usr(>iin.  t^<w  ce<H.i>i 

4>.«»T    Ml  Ot«*     IT 


tT4(.< 


le  c< 


«MTl«IUTIC«(,     lOMLi 

'«4TMCn4TtC4k    ••t4kT«l*    Or    4    •U.TS 
•C*    USIVl    ^4L>.I1T|C    THLOaT. 

•ai  Bi»>    • 


Sf<aTH(4M  or  c»«^^4  oeu>  isti  (itm  ihi 

T«l'XNT4Tr    LICa«e   UICTn>kCNCT«IM<|l«l    tkcrmoMlc 
tT«vieTU«L4l        •^JLXi.iLA'    4«lt4L4>    CLCCTkanfC 

»rfCT44. 

•T«  Ul«.      • 


Msie  kMie  (wr 


rtc  rickia 


JUHLJ  OT    »au*l«   LOOT 
Wl««    JO 


(TIC 


•TtVMTICAL  ^MIU 
IM««IC4k   41*kT*lt 

s>«  xl  iH(*  imrt.*  4Pixioi|iwTiu«io  Tu  ih(   iih 
Tt<tit4L  C^M'IOMt  'Mr4fNC0  sITM  rtvcut*  mrmie. 
lOT  blK>      • 


«»aMiic  i'«i«.4ri0M  MrtHiacms  om  • 

TWO  WHIP    14W«T|e    «MTJN    r«.41«4    4CC(L(IUTUH. 

m  *wt  M*  ei«.  a* 


««><(   rM4««TI(«    »   Tf«    ll>1«T|C   rlKLS    IM   TMC 

•■KM  coa'»«4. 

MT  BtV*     a 


•TM(«ITle«t.     IWIILI 
MMMHNIIN   ICOVUmti 

T-<e    LI'»t»«-wi«4'«ITMfHC    KI<0«>4IWI<lfc    PMOM^'tl 

CHr'«ic4«.  •riiLlOHlJ*  •*■>  coMTiiTbi  •muClIn** 

4L>«»04|C     1XUTI0N     iT    t.4«04*MZ    i%«.?iri.|tll«« 

aO-OOT  MT  Ul«'    IS 


•TMTMTICM.   ■aniCTION 

■MOaiCAk  «(TM«M  *«  rwccouan 
Ttc>ni»Mi  rjD  <MCL4«a  iMiCkPl>« 

C4LCJI.4T|'H4. 

M  uiT*  ao 


ITtcOMMle    COIVOUW* 
TMatfTIM  tLtHUT* 

4'«>M4c  T»eM«ie4(.  oiKr.  »un  •*>»  ki-oii  *ai 
««»»  ♦Toanc*  "r  r44<»ttio*  Nit4».»«  T4inT0*luu- 

T«trH(MN>L<>-<UlPM|<fc.llllblU"   COi»Bu«mi    M>   ••«I||UM 

T«i»-«>«»i."-«'>»r«lir   -irtwiofil  tw«r«.l«  "Turtois  » 
cn^f-  »iL'^«  »^  •oto. 

Ml  BIT.       • 


■TtCt 


ejwi94i n  crrcefa  or  •4«ious  ■•/€•  ukcn 

T>'<l  <4llTa     IN   C>»«Pt«   •»T4t.*    I*   ••4«ur4CTu«C 

xl -.<-»«*. I    tl«C<«4rT< 

aO'OOT   ««T  BIT.      » 


■Tact 
coTtrak  •?««▼««• 

»T*uCTM^4i.  i:oam«*4tiekS  i*  uc«tkOPiiM 
iicr«4CT0MT  x(r4i.  4ckaTSi     T>c  (rvtcTs  or  on 
kM4rio^ik  4<a  <<ui<  a<iu<04iius  on  sriicNkTMa 


•viTTLCm^i.  440  i;«4c«  iwior—iTtein  t>«  crtcTS 

or    <HtNtUx-«ODITI>Mt. 

40i»>T    Mo  BIT.    IT 


■Taci 

VWITieU  •!■ 

l<ir«4ari  r«4>is«issi^<  stuoicsi  riaut.  orrr.. 
VOL.  41  ntc  »C4rTTiii<«  um  4aso«rTiaN  cko'I 

SCCTfOMS    yr    4k>/X|>IVM   <Mlor    4Nn   «4«MiSIUH    naioc* 

ts  BIT.  a* 


■Tact 
tmctwte  ■«4T 

T-<(*X4(.    **Or<«T|tt   ur    4LL0<rS   4T   MIOM   TTxrc**- 
TUP(t.       Mr4T    C^iintl    04r4    Foa    OIMMT    4lLe*S 
11*0^    4l^«T«t     4Ur*l«i"    4U.0TSI     OUUI    4U.eT4i     SIk* 
It*    4U.0T4    «•«>   aTHt4SI>      STUOItS    IMCLUOU   SgMt 
ET4LS. 
•11  Ui«<    IT 


HR-MDC 


M4Tt«t4(.    '«4T4I4    Tn    4   PeiMT    aMCOC    l>«IIVI0U4t. 

(t.r<«(iiT4i.  «'r(4<4<<c(s  M4VC  oceti  lost. 

I*«  BIT.       • 


■lUMkM 

I    ratMnc 

sxTCiT.iinuccn  aLrrkCTS  im  lNr*4i«o  krrcT«4. 
I     •e  *«f  •»*  bi«.  as 


•NICKCk  4U.0rl 

Hi«H>TtMrc**Tui>  •utaacM 


ratMnCT  tHirr 


CoaOMIM 

cowiostrt  (rrccTk  or  t4hious  oo/c*  olcom- 

T4«|«4NTS    n  CtPW>V«  MlT<kt    IX  ■•MUr4CTUII(   Or 

Hi«t>srccn  «i«ciurr. 

ao    »>T   ••T  BIT.       > 


oevckup'tCNT  or  4ic«tk  basc  •ki.or  nt»xr  rgn 

M|»H    TC<«r^4tTUMC    4IVI.IC4TI0NI     IMCO    TIX    tm> 
N4S4    T4aa. 

•TT  ul».    IT 


wilCiICk  aUATS 

JCT  tmtm  ruBb* 

IMS  TiMiitc  4m  jcr  owiac  ruLkS.    t»rccf  or 
s«a.rj4  oia  raniac  kci  auioc  vanc  suruuLkurs. 

M  BIT.    10 


•llbl 


III 


4   ■l*kf01«4»MT   ijr   OT^   IMIRICS   rtaT4IMl>«  TO 

TMt     PMTSIO    or    HT«C4«tkJCITT     l>»4eT    4in    T^ 
•«Tt>*OIJ    4«i41IO. 

M  01*.  la 


■)ICMi)|al*TUlliaTioii  iCklcTaonicii 
riki« 

T'4i«  riL<«  Ciacuirs  4«u  srsTf>s  in  •«!€» 

Ck(CT«««|;    'tINCUIT    C|.(NCnTS    4«r     INr[M4TI>)    IN    4 
■MTCNIAk    'MTIII4    TO    «    •OINT    MTPf     ■•«|»|0U4k 
tk(N(NT4k    44rC444NC(S    M4V*    OCCN    LOIT. 
IM  BIT.      • 


•ICMITOUCTMI 

eiRMie  luTmau 

•CVIC*    <>N    l>#k<iC<(    jr    HICMSTauCTuM   OH 
Ik4STte    tirr-MN4T|'>«.     4NCk*ST|C    KN4TI0*.    *k4STIC 

o*roaN4Tim.  •mittli  r*4CTuN(.  mism  rtnr(>4TuiK 
0(rM'«4rin'<>   4<«i  r4ccr   in  cia4Pic  N4Tc«l4Lt. 

•  !•  BIT.     14 


•IC0004TC   COUtri«MT 
klOHT 


IM 

(TAkUATliM  or  NakrMii.Nun  HCTAc  raooucca  ar 
TNC  TIN  nryKTion  iir  moi.tommup  olSUkPHlor)  ch(> 
ie4k  |Nrw4|Ti(s  4NU  TcMaiLC  mornTus  or  C4st 

l>WOTS. 

I  BIT.    IT 


MNkc  or  40N|vak 

N0H0«I4NS    rjN    'Wr4ltilMk    TNC    4M«IV4k    4IMC4 

•NO  i(4«i<n  or  NAOij  oA^cs  mon  >«4Suatj«~Ts 

or  r-i4se  tirrCNlMrE  ocTactN  tmucc  sTATiom 

4444WIC')     II    AN    eaiJIUATt^AL    lOlt^OJl. 
A»-#OT    M*  BIT.       S 


iwnMAT  airTi 


N|C*044«-NUOUk4rC0    blOMTI    rtteAk 

•It  BIT.  as 


«ie*e«A«t  raiouBNCT 
CkCCTKic  eiKMAOoii 


NA<l0StC>N0    rULSlL    Mt,<SOU«N    STUOT. 
M  BIT.       • 


•■icoooAM  i>teTooica»i 

IklCTM*  SirrOACTION  AMbTIII 


4icA0«>vf  srccTosroinr  or  oiruMOSulAjiik. 
M  BIT.  as 


*ie«e«A«i  irtcTwowoaT 

IMTIlMITT 

A  NCTrtV  roa  N(4iuiit.«NT  or  ri4a  inTimsIIt 
■4TI0S  or   «4S  PHASC   NICN004V(   aomuptioh  LI««. 
Ill  BIT.      • 


(icoeoAvi  irccTaoaco^ 

■•ASS    StCTO^KO^ 

THC    »llcr4«4TI0N    4M>    arCCtA4k    4aiAkTSI» 

rm  NoNorkuwidC. 

M  BIT.  a* 


MtCOOOATCS 

N0ouk4Ti*a 


Nic*o«4«*-NuauLArce  klOMti  ri«Ak  imi»i««t  i 
•It        BIT.  as 


■IklTAMT    «!•• 

LAIMCHlNO    ilTtS 

rcMOwKL  •A«il'<AN(«ts  roa  TMI  aiNuiuua 
NAAocNCo  tn  oisrcaicn  *iTts. 
H  BIT.  la 


aATMlNATICAk   AaMCTIII 

o«cki»Ti<:  AtMcTSis  or  augukATko  Ckcciana 
ocA<n. 

H  BIT.      0 


MNOUkATlOa 

TtkCNCTCa   STSTinO 

NissikT  tirt  s^ACt  Ti«ii«fa>.    NooukAiio 

TeCN4tOUt4    «<#>    THTdlT. 

TO  BIT.      0 


•NkCCMCAO  (UCTawtes 

riLMl 

T4I*  riLN  ciNC'iirt  4«  srsTCNk  in  •Hie» 

(k'CTNONIC    -INkUIT    (LtlKNTS    A*f     INTtaaAtfn    IN    4 


iCTOOUUa   4U.0Vt 

roaoiai 

NOLTSocvjM  r>iani«s  pnocim  ocv(kar<«NTi 

INTI4IH     rrc~«<IC4L    »-<0«Kt.SS    KC^T,    iM.    «l     0>TlNUN 

Hf'ton  Ton  •xnouciN.  hi  .m  uualITt  CkOSlu-^li. 
roaaiNSs. 

•as  BIT.    IT 


■LTtocaua  Aixon 

•IkOIMO 

AT    CklCTNON    a(4«    «CkJINb    CUN    BSCO    TO    C'rkCT 
4    -Ot-NCkTINOi     re<riC4T    TN14TtN«    r4SS    tlNIPACIMl 
ONLY    ruSltl    ANB    Mtil    Tt»C«4Ti«»t    •«4T-4rr»CTtO 
lOHCS.       IHC    rtCNNliC    4«W(.ltD    TO    Five    000    TIT4NI 

»■  SHTCT  «xxi««  4kxoTSi  S4.vc*Ak  rrrcs  or  MiaM 

STat«*TH  T4T»tLt     aXfOXljON    AN"    «OI.TS0eNun~.d.S 
TtT4«tUN    tLkOT.    4kk    IN    t/4    IN.    TnlCKNCM. 

SIS  BIT.  a* 


MlOkC  »bOO 

eoNra(.4sfOLk  r\.n  or  4m  4|N-«4TLa  miatima. 
th«o.»h  4  v^KTiC4L<  rre  oiMCuKiaNAki  coMVaNiao- 
oivt^r.iNi.  iiaakC. 

A0-40T   Ml  BIT.    aT 


ITI 


•MUCkCAM  lucTaic 
■ucktAa  acACTioai 


KukA*  rmao 
Maraec  raotatlii 

ryact.   S'wrACC  rjTtNii4i.>>   ai«i  suarAct  auatNT 
•aCA  ACkArfMis  or  rujoaiNATCo  MrrT4aicAN0ic  aw 

UNOCCANOI':     4CIBS    4J>0aiMJ>    ON    aATCN    4T    V4a(0US    "H 
T4«.UCS. 

M  BIT.       4 


tVATlOa 
MKTIM    IMTCMOkOOTI 

THT  crr^cTS  <ar  statu*  on  saour 
rtaraa«4«et. 

ito  BIT.  a* 


«JCLtA4    XAAMCTfC    atkAIATION    TlNCSI    FINAk 

acPTi  PAo^e^scs  in  >olijs  •«ir><  ucpcno  on 
THC  pncKnc'  or  4N  tkccraic  uuAORuPOke 

INTta4CT|')'4. 

•I  BIT.  ao 


•auckiA*  taiaoT  kl«U.I 
MuckCAa  acAeTioNs 

Hi"v«  LNCTAT  PMvtics  paoHiatic*  or  an 

PaOTJNSt  4  XCStMSi  <TPk«ON».  4N0  P|OMS. 

AO-«0T   !••  BIT.   ao 


•auCkCAa  (uPLOSloas 

TMCaNOtlUCLIAa   aCACTIONO         ^ 

csTiNATts  or  risiiON  raooucT  ficuis 
THCVNONucLCta  can>siON4. 

s*  BIT.  ao 


ANB    KCtVIOUAl 


•auckCAA  NAaMiTic  aaatNTs 

aCkAAATIOH   T|l« 

NJCkCAN    NACnCTIC    aCkAAAtlON    T|MCSI    Fl 

a»»Ti  raorevics  in  mlijs  •hic"  ocrcNO  o 
TMC  racSLNCf  or  an  Ckrcraic  au40HurakC 

INTCa4CT|tN. 

•I  bit.  ao 


NIUTaiMOO 

iTTtNsiTT  or  u>44ao   won  flui  ouc  to  cnsnic 

a4T    «UTAIN1S    PNOOtJCtn     IN    T>«    4TnOSrMCIU. 

las  BIT.  as 


•AOIOACTITt   MCAT 

Xe«SUII'«NT    or    NtvNiruOtk    AHO    NATIOk    OT 
klFCTtncs    ir   rwt|T|4C    4«   •••4TIVt   auOMA, 

»•  BIT.  as 


•oiTCHiNo  eiacuiTt 


SrlTCxt'tl   NkT0A4«S    kfNT>«.SIS. 
••  UIV.       • 


•Mucuaa  aaaTieui 
ATOMIC  raortaTiu 

Hiv<  kN(««T  PHTSics  iNMnaTiCk  or  a«ti« 

raOT>NS.     4    NCSONSi      tTIXONS.     AMC    riONS. 

AO-aoT  !••  Olv.  ao 


•Mueuaa  aMTtiei 
aueuA*  atACTiMi 

acsoNANC'.s  aCTaUN  axt  tao  PAaTiCkas  |n  tmi 

TINAC    STATt    or    4    TH<C(^4aT  ICkC    NUCkCA*    aFAtiTIO 

M         otv.  as 


aMUCLCAR  rMTsies 
aociCT  aaoaCLkAMTs 

NJPkCA*    «A«MCTtC    aCk4AAT|0N    TlNCSI    F IN4I. 

atari  paBCEsac*  in  ■olus  aNiex  ucpcno  bn 
THC  pncknc'.  or  AN  Ckfcraic  ouAOHijpakC 

INTt4«CTl'll. 

AO^MO  OAI  BIV.   ao 


•|aklo«44rMT  or  «PtMTS  on  contnol  or  rauNTAt 

kOaCt    or    N4«|N    U«f4    VI»wC*AL    FUNCTION. 
•is  UIV.     lA 


•MueUAO   MCACTIONI 

T>«oaT 


T-«OaATICAk 

a4Tt. 


ITTIN»|T»    or    UP«tNn     WON    FH'«    out    Tl,    CNSNIC 
aAT     ffUTAt  nt    PMOn.JCCN     in    iHt    4Tn-)%PMC>tt.. 

aO-«T  MS  UIV.    ti 


■ficack 

Nl««  Tr'«^a4ruaA  CL4>Taptatc  iN»uk4iie^ 

M4TC4t4kk.        -VC-WNI  .tv     jr    4N|.«TlvC    RNOTtC'IlM 
TO    tJNSTxim. 

OM  WIT.     14 


C>aa<>»i>N  CFFcrr,  n>   v4n|uus  >a/C4  uac"'.- 

T4N|  44NT4     W    C»<4MX<    1rT«kS     IN    P4Mjr4CIUMC    0» 
N|r.N-4Pti.1     Maw«4'l. 

r»        BIV.  I 


4N4Lrsik  or  (.kceTNO»>iON  rtactic 
BIV.  as 


•auckiAa  iCArTvaiMa 
MuckiA*  caos*  accTioMi 

T-ie    U**    V   BlSPiXSfU.   atLATIONS    Tu   UATfMNia 
Tht   aAaAMrTrjlS  or  kl*-««.a«T  PIOtvNUCklOM 
PXVSICS. 

A0-40T  oi*  Bit.  as 


•NuckCAA  KATTiaino 

MUNCaiCAk    4NAkTSIS 

't'ONi.rirAI.     lNV&«T|to«TIUNt    IN    SUI.IU-AT4T4 
P^Vil'S    U4IN-J    UlSPCUIO.    atl.4TfON    TCCMNI«><UI 

rtN»t     TtC'<JtC4».    •'••f. 

AO>aoT  ssf  UIV.  as 


■•II 


V. 


mc-no 


•ttu 


1*1  la 


,ci»mn0um>  »m>  in  iicai<tTi*t*  Ji  »»»«*^  , 

irroaaMt  trnMt. 


•i«ir*b  Ci 


•IMCT»I»« 


W(CT|y<   tt««'»l»lt  c»»i>«IllT^  "O 

C«»*«li.lTT    WCaUV    «kT|<MM.   P«.tT|C«.   «■  -IklT* 


tecMei^,  r»  *  »t.»«i. 


ut»>  t« 


MCUIC  MIM 
■MUTIM  C«»ISTa 

T-«  crfT  or  'iknu»i<Jt4T  \.fnr  an  CL*T*i« 
e*»»riTui^«  •»  •icijtt  4eio»  »no  t.«i«  i>itm- 
•CTliM  «l«<  4n,/^*'4r  Mrta  xMicwOt  imuC*   tit* 

ew'^JiTi*". 


le 

MonaxwcTK*  Mwrt 

1. 


«koia»<iOT*CT|»c  ttc<Ti. 


m  or  «t«lM.  TaiM«ik«Tl«« 
oi«.    a 


oe»ti.o»i«f<«T  or  *  »««»ieiwr'  Tttt 
iscxrineariM  iaANCM  »cK«ow«k> 
la  •«».  ai 


Titn 


T-«a«unT<ua|CS  J*  •g».TtT»«TLt>« 

«*»<M    »T»Tf«    ur    TO    *01>0    «    »••    10 
•  T«. 


■t*iuaci«>rr 

M*cCf«  V  c«.^  tcet-tiwiiiaTiiM  oa  kivra 

01-    WlO    TH*»IO«<1«"»T«im«lC    MJCLCuTIOKa 


e«tem.«T»«i««  *  ««e  ,taoeT\*i  a*  cowtlh 
c*T*TM.%  <»  »•«  fV*CT«««  attanaa  aaot*.. 
i4  wiv*  M 


C  uatcnailari'M  or  *»tao**to  »»»t».i«ii  »a«a 
u*T*  IN  T«c  Tli«.«>«»t»  •»  >«»M  o»  lia««i»atl»t 
ruNcrioi*. 


,^aic*k  Macrtl* 
|i>nu.l«loi(.irr 

C«4.CJl»TIT»«.  _ 

—  -„  „,,,  ^ 


r>«  aTM  »ota 


CMratCM.  altCTIOM 

ackCTitiv  «»  ii,ii-tuc»«Mi»ooc^e»»o"»*   Mil 
iCM4Qa*«(i   i-aj  IT»  ut«.»«fl«t<   l-"  »TMa»«»o 
oa<M4ic  e-'dCac  »■«*■«»»  >«"*Ti'!"»i   «c»CTiylT»  •• 

Ml  <»«•     • 


•O0CILk«T«a« 

■tokiooiuawltt 

*««eT.Tf>  aianarfUTH*  or  av»»l»a  aalicu* 
0^  »e«.r-o«ctix*»i>»»« 


••aiaoaawCTain 

trvtci«  ir  tam  •ceLiaaTUaTlwa  on  L«»«a 
at-  •«)  T<f  HOtrw  i^faimat  hucvIutIOC. 
■«  oi»>   la 


■OTIVITIM 

THf  crrteTO  or  trtTM  «• 

rtaraaaaaet. 

IT*  0I».    • 


Ma  iwtviouM. 


rcaecrriM 

T-«  ricT  jaf  0CW4|rTiaa  TttT.  *  tccmiom  »o« 
NOKiaiaa  T'vfaraT  4C«»o<sn  t»  ricnMCO  »rai»n. 

w  Olv.    M 


aVMAM  tTweic* 
au.*** 

r-«o«TKM.  ar^MCM  l»  t-atMnno  to  mcuunT 
na  TMf  ja»»av€o  *T«««*i>«ali*  o»««»»loa  o« 
oim»siu<i  -  ^tacNiTHraio  iwo-^M»ti  ««.nrra. 
•M  Ui«*    IT 


.IC4C  iaa«(« 

MU.I1TIC   t*«<U« 

«  aiKrt^lOM  ON  f«  »oe«Mo«  gr  tk  LHtaMCt 
r«^lw  iCKT'a  or  •Mi^irioki  "W  «  "^Tau  tc^*. 
Bl»>   7* 


t«TiLi.ir«  oeTfa^iaaTioa  or  T»*  vcaTtCM. 
oi»T«f»uTjM  or  of>«  »•  ur  tk  *lo((io  !*■  »* 

NTta   ULTa«4liaL&T. 

ua  >»«••    « 


■MM    tTVDII$ 

MMtC  aMirTVM 

THC  VIST  or  jit*c«»i<M  aiukTloirt  to  BaTCan|i« 

THC  •»a»n»T»a»  jr  L>«-t.<<*aT  aiow  ■aiCt.CON 
rMTtict. 

r  019  wi««  n 


arWTOtVUTICITT 

c»«iT  ^.aoTict 

C>i»««ii-M  gr  «r«tic  »ao  OTaa^ie  ragrtafiw 
^  -to-wLlTc   lOO  aao  tts  t»o«»  at*!**!  a«e»a.«t  or 

tl.**TICITT    •»    !•««€    rMOto€L»»T|e    •MTCaiH.*- 
S|«  UK.    I* 


'ie*b 


cariu 


awieaL  ^latraMMMki.  o»  rt,a«^ 
a  viKOCkaSTic  at"*!^. 

■•  i<i»>     • 


iman  aavM  la 


■o^ric^  KaaMlat 
Ttwuia 

'iasiatklTT  »Ti««  or  Tfaaal"  »caMak  •■• 
Tcaaaia  v  «a|w«i  rioi    nrMwicaL  atari  urTuat. 
TtC-itTOU!.*  'oa  a  T(«i>i.  MNOoa  ttic  aaaauHM 
TH(  MoriLC  or  TM»    rcaaaiN  a«€ao  ir  a  c»0»s» 
coiMTat  »».ici.ai   ajroiwrie  orTicaL  a*a*ia« 

T«C-<«IOI*«. 

mm  UKa       a 


•raaaCMUTtt 

Tt*T  racuivit* 

ije4eai»Tti»a  or  jjihi  raaaCMuTt  tmt  raciurr 
aT  tc  CtaTto.  kacf  • 

ta  »■«•   M 


ataiac  ateo«MIWaNC4 

CjMruTf*  ragonai  o»  acaiac  Tai*a«ui.aTI«« 


le 


,Ttlt 


la 


aorrie«b  TaaeaiM 
iatTa»*«»TaT|Ow 

i.jT|"«aTt<  or  TMa  aec^acr  or  Taacaiaa  l"»- 

(Ta«^«<«TaTt■««  »»•  th  at^KTic  •lilIU  aaaa*. 

HCTtint   J»    "tTl^aTHii   C-WOKS. 

•a  I'll.     •   ' 


laaiTaic  aa^irna* 
PMaic  •Hirrca* 

»Too»  -»  »M«it-»«irT  awvint"  ttcxmim^. 
ift  »•*•     • 


•MaattaraTHOLTTlc  aMar* 
*T«oriaK 

tWCT*  or  aTaOTKc.  aa  ai»Tl-»a««ia»ua  a^aT. 
aan  acica>f«>  a  •»ti*<u-»a«iii|Hao»  a«(al>   ea  Ti« 
INTtrtlTr    T  v«l»»<la«   la  caT». 
•t  ul«<    la 


acaiat  »-<0TvHMaris  a«  uaTa  roa  •  caaTta* 
racirtc   »i«*t»  »t»tiow». 
•0-aoT  isa  Oi««     > 


•TOMaMie  riiji 

Ci.fCTao»T«T|C  T  imiiOi\,a»tlc  r«iOTot^a«<»r» . 
C-MOic  Ta««art«  Twiwow  a  Tnia  »n.a  or   IM<W^TI« 
Liotiio  0|T4  ttaCTaoiTaTie   iaao«  o«»etor»w~T  •» 
v*o»T.TTr»  n»>ia»«aTi«a.     r«o*Tto  PMOTorvaaTieo. 
■a  Di>>  n 


ItTf 

'  aceaT  as^ai^Taili  or  CManoio  kian*  niroMMi* 
'  J9T  Ol*>  *0 


lie 

*fCt'   »•«•««  i»JTtm|ai...   __ 

aa»a  acLaTfONi  »  ri.itn»iHtno  NerTaoecaactc  aao 
UNMCaaoi'   •cias  a^.oatouj  on  aaTia  aT  «a«>aus  ■*• 

01*.    a 


•MOTOMaMtic  ouwwiao  i«al* 
TMcanoMuMfie* 

iLteT«o»»aTic  THM.iu.n.a»iie  aNOToaaaiin. 
CHaaic   raaiwca  THrtiuaM  a  Thi«.  »il"  or   iMwa^Tla 
LlOvlit   tl"  iLlCTajiTallc    !■««   utvttoraf "'  OT 
raniT.Trrr  ocrwaaariaa.     raoiTto  MoTori.a«Tlct. 
M  01*.  «a 


ci«iuc«k  iinu«T«T 

a4*Taa<:r«  or  eo-iajai.T  CH|i«st.  aariciXl  ga 
TMC  c>«aieai.  l>aM«f«T.  it*iHtM.  caaiaHHlMa 
prr*3^iM  i-aiUaTa*. 
aa.at  arr  iu»«    a 


raaTiCbCt 
oeaTTcaiiN 

l^aaar}  Ta»«oai*sio<  STuoitsi  udm.  a«ri.. 
yot.  »•  "It  KaTT»4iaa  aan  aa«oarTio«i  c»c«» 
SfrTioa*  -»  aLti"l<w<  oaioe  a«n  aaONHlua  ««I0«. 
•»-aoT  oai  Bl«.  ** 


orwoTooaarwie  oKoaeiao  •*■?!«• 
rwToomwiK  aiMnnaiuaaet 


cteeTi«o»T4Tic  T-«ca«gn.a»Tie  rxoto 
CHaaic  Tin'avta  TwaxiOH  a  THia  rit"  or  ia<iAJiTla 
kiouio   •!><  CLtCTaoiTaTIC    laatC  uCvCt.or««>iT  or 
»ao»t-TTrf  ocroaaanoa.     raooTtO  a«OTorv.*aTie«. 
M  Oiv.   M 


'  ^    ••aTTtaa  accoaaitioa 
aao  I  miina« 


.  laic  eonr*ae« 
eoarui  ci^oxNBi 

a«a(*b  r«CMHicac  atrt.  roa  no»  oimici  »a« 
at*  -apoariia  or  TaatotTio*  «tm,»i  taiHTOalui*- 
tatr)rHitTi.»'«oirwiiciatoni»  ta-aowNaoi  aa«  aMcaiwt 
Tafa-«MT(.»«'it*"lw    "oaiotii  'O"**.!!  Hroatou  or 
cn»n«-  »iu*ca  a»r  *oi.O. 

•II  ui«.    a 


IC  C 


eoarviTi*  aouci.  cmstmucico  to  tl«iCaTC  T«« 
•CMavtoa  or  oawaalin  accoaoiao  To  vaaioua 
»»»iioa»  or  tTiauLJi  saoTLiao  T>«oaT. 
010  ot"*    ■• 


acaCTioa  iMttiWL— tl 

J-m  ricT'iae  otac<l»Tioa  ttoT.  a  Ttcanioua  roa 
atat^nla^  xvia<«T  a£iro<»r%  to  ricTuacc  rtaMwt. 
M  OK.    i* 


»*<»VMiai5  or  coaHtta  oou)  iJTi   oith  imt 
TarxaTtTv  k.l«a-«  jitT>v«.«a«Tal««»lati  aufTaoalc 
»Ta\jCTWii«     aoMC<ji.a»  jM|Tat.«<  IMCTaMK 
•reCTaa. 

M  ut*«     a 


•TMCTaaTIOM 

nacTNaTioa  ain»  otwU.ar««aT  aCkiaaun 

»TJOT. 


ITIM 


acMaaaCtS  acracAa  a.T  lao  ra«Tieut  !•<  rtn. 
rfwac  »Tan  or  a  T-<«c^4aTicv.t  aucixaa  aracTlON. 
oa  ul».  »» 


TltTt 

M  aa  ariT  f«J«<tl  e»4T«lB0e  OtOloa  ai« 

OtKtCOT'^aT. 


«-tt 


aueufi 

?•«  Mr  or  unrtasiui  acLaTlOat  tw  o^Traaiac 
TH(  raaaMKT'al  or  kM-C«atT  "lOa  amnow 
rHT$ic». 

•!•  ui«.  M 


•#UIOK«    »MT»ICt 

crrtCTt  or  mioh  laTtaStTT  CLtcraoMaaaCTK 

•ayfs  oa  th»  Tii4M0*jat  •o»o>^*Tirt  aie  r>«.o>ocaa  m 
lo«mo  aas  aT  ct'^aTTU  rra^aaTgacs. 


•n,a»aa  rMTtie* 

(LCCTaenaaacTlc  •am 

THtoar  or  (ai«<iM  aai  aaooarrioa  or  oauia- 
Tio^  raoM  •  nxLT  imiiLO  n.a«>a  in  Ti«.  racxaCC 
or  a  vatMtTic  rittJ. 


•ri^taa  »MT»ic« 
taeraoa  ncatirr 

T4C«atT|<:a(.  aiML'Sls  or  LLCCTaowiaa  acacTioa 
aaTt. 
ao>aoT  MT  Div.   rt 


•ffkama  rMTtico 
•at  loaitaTiaa 

c^aCoT  v«ir  arten  la  a  aaoMiTie  aMNutaa 
ftoc*  TiMT  -0  i.aaac  Mauigt. 

M  01*.     « 


PLA-RAD 


♦»ITT 

k^uniiM*  uxors 

errcCT  3r  rariajt  LuaolNs  on  g«r«aLUi 

/0|l)   «IO«TH    in    «i.<M<lNUN   ALLOT    TOTS-T*. 
Dl«.    IT 


irieaTioa 
loa  ctciuaOC 


■mraT  vtainAi 

*jnCL  o«   a  in^vaa  wao  iiTk  CNaNacTUiMTiCt 
•r  ^asaa  tHtaix  ^laaoudlNs  a  TraicaL  MTvcasoaic 
actaTaT  <C4iCLa* 

M  D««.    1» 


lav(tTli«Tl<ia  or  caT*TaL  saoarn  mocisocti 
|h*c  mctt..  a  «T-4jo  rjn  caysTac  aaoaTH  usia^ 
•  irtcaT«>n  RT  aHlJN  a^  caTioa  CKCHaaac. 

M  Olv.    Z5 


»ao«TI«i 

«caTLLl>^  atKaaCH  a«  ocoCLOratNT  nioaaaai 
^•(*taario4  »r  oi^iiLLaiiONi  aaaiiNOi   Foaac 
MLOlati   a^^isTatirc  kljins  aw  aaaiiaai   a«IM^ 
f«0  iraalo   t6l<Mi   C  «>lcaL  ann  SrcCTaoaiurMicaL 
f«<L««i$i    )-caCH.aiiiM   rtatiLC  oaTai  aaitiMa 

rllU)    ITOCNkTH. 

n  "<».  IT 


usuac  vciacL* 
MaervMC  laccHaaieo 

*aMCai?*L  *act<g«  TitKLS  raaaicaTLu  nigM 
|itK-*-«Tat.4iTM  HI  I   srttL  aab  lovco  tTacaoTM  aioi 

}y»J    MILL    Ttai.    HTJIOVT^TIcaLLT    TCSTtP    TO   r«|Ltjat. 

vaai'Xj*  norcaojairt  to  MTfOMtac  Ti*  aaacTuat 
^a'vstTigtaL  acaavl  M  or  THf   ••aTiataLt. 
•>t  Ui«.   IT 


livClTiftarioa  or  caT.TaL  oaeoTH  raocutui 
naac  acrr..  a  «t«jd  rja  cartTaL  oaoaTM  noiiM 
ruairicaTin  ot  aaiM  a40  caTloa  c«CHa>rO»» 
aii>aoT  aoo  oiv.  is 


aouaciTT  eowraok 
saa^lM 

agoiT|o'<i*L  TaOLLi  roa  TX  MOucaTiaL  oaourco 
aaao-tUN  TttT'  fi^j(CTi«i  tutina  aw  auaLliT 
LvaLJaTion. 
ao-aoT  aoa  ui«<  i» 


TMtaaaL  aTacuu 

accHaNicM.  raaasMssioa  or  octlcctioms  in 

ruK}  ooaoT'  aMi  •ccavsraLLiztD  aLiiaiaa  »oo%  aT 
tLt»»Tto   Tf^iKaT'iaiii   (.>aaNSION  ano   TM».i»"aL 
SMOC<  acsitraNCCi    WaatMcatNT  or  aoo  woaTM 
vaoci  K»*«tL  HCaTiM  aaTts. 
10  BIT.   la 


aMaLTsii  or  aaf'4iaor-*ut. 
AB-aoa  oat  D|».     4 


■Met   (CLM 
aicaoaai«  tour 


TICl 
aT 


••WAtTleiTT 

aui«ateab  aaabrttt 

■*jNfoic«L  aaactit  ur  oitrtaccivaTt.  tvaaint 

»«10     tT*CS«^%. 

ao-aoT  o>«  oi«.  M 


•ruilTici 

aotoorrioa  iMTtieaki 

'<C<:NaMi  i-t  a>   rttia  aasONrTioa   la  OLaM- 
NCfVoacio  •s.«»T|'ii   a«»aTi«L»  •».•»•  ao.   t« 
(L'CTaon  -tfaOcCtf^  a>*  arcxaalCaL  c»aLu*T|i»at  » 
ar|>#oacio  rroaf  'rLiaot,**. 
ae-aot  aio  uiv.  a* 


•rtatTie* 

CoaTaiaUt        * 

XvtLga<«aT  or  »Jk.TifxTLtac  a>«  rwi.Tt^'THaNC 
cONTaiataa  'oa  t>*LJSi»t  "«tt»lat,»i  («n.e«iaa 
trreCTt  u>    ir  to  agt  oaaai  or  ><ITao«LTCl.ata  la 
THT  coaTaii>a*. 
ae-aoT  om  pi*,  m 


arwTiao 

acTac  eoariaos 

crrtcf  jr  fkMT^gTLaun  aan  CNCaicatXT  rvaTtO 
cotTiNtt  o<  tTKCMOTi.  cj«aot|oa.  HC4T  aitisiaaT 
tsr  4aaa»i  ■>•»  attnTmr  .mortaTirk  or  <m«  tTfCL 
ar  i*oi0>>o  ra  >ao.>>0  r>|i   rinti   tiLvca.  omoniun 
aicaCL  aLaTKiO. 
ao-aoT  aoa  wi«.   >^ 


•rokTtTMTUac  akaaTiet 
coaraiwat 

.lCvCL0*«!aT  ur  r  iLTLiNTLtNC   a..o  ruLTua'Tnaac 
CoaTatacaa  'oa  ci>kJ*t*i.  ■aTcaiacH  cirvo<lga 
trrcCTS  (t*    »  10  aai  oaanf  or  aiTaoaLTCtaia  la 
T'«c  coaTai  «^at. 
ao-aoT  aoa  uiv.  a« 


«.TtTMTbCHt  a^MTiet 

■Cr«4CT|»C   IHMI 

•iiatrat  .otact  •ai«HM_"rNi  or  PO«.To«nLar> 
rx»rao»iLt"«'   «'OLfc.T"TLi«*   a-c  »OL»rt»TC"ti 
>^ar  oir"<«CTigN  <<aL>altt  iLOaaailOM   flaoi 

HCaT    T*C«Ta!l|T, 

ao-aOT  aoa  to*.  M 


■•catuwaraiT  or   oicaoaavi  riCLUt  OT  tUtfi 
I  irtJ-oitTaoTiuN  ■4Mrt. 

rr«  oi».    0 


TH«  Ll<a«a.it.>)6«4irMnic  iaie»»a»wiNi.  rxoatxai 
IcaL  '>-ilLiaatj<  atu  co-wi'TCu  nooclImsi 
^rciaaic   «X'itlON   IT  L«6*a'iM  agLTirLICB*. 
ta?  ui».    It 


nooijic  CjaOL  coariLta. 

KIT.    JO 


aoaoaa  ocacoiM 
octioa 

c^acuaTiON  aa«  I  oao^cataT  or  aaoaa  acacua 
ST^Tt^si   ojtaTt.aLT  -"mijuss  aery.  no.  >. 
ao-aot  »oa  oiv.     • 


aaaoaa  ouPklxao 

Diooct  litateswuerooi 

rc«  VILIO  lTaT<!    tiCNjaairi   Ta.ara  MiTC**! 


IJIC  CJOOL  coariu*. 
Ul«.    to 


XvcLuxfaT  rvai  aaTi.aitL  ruci.  riai>. 
fTOCa. 

Ot  MO  uH'  aa 


tTact»>|Taai<  c-oaac'LaikTict  a  a  u  »tiwt 
M  trtTLLk  aaa  rtiOM  (irLJitvtti  OuaaTtacT 
ffoaartt  <{*T.  ao.    11. 

ji.ot  aoi  UIV.  n 


i«TM(i«arieac  a«ac*»lt 

wacatrc  JLaaiTiCi  la  rcaa  caun.la»  alNTTic 
o«> 

ut«.    IT 


''^oaaTiaLT  T'CMNictL  f»94itt%*  aerT. 
I  a  a  aaLaactO  jun.t<ea. 

M  ui«.     • 


aoaeaa  CCHO  aWat 
CoalcaL  OOOIC* 

STuoT  i«  aauaa  caot*  UcTloMi 
•NO  KaTTraiao  ot  >ie.iuL*a  aoofCti 
IT  oi».     a 


•oaa  CCNO  aaCAS 
OirrwcTloa 

tTijOT  M  aauaa  ciosk  tcctioati 
aw)  KaTT'vlaa  ot  atotiLaa  aooirti 
••T  OIV.     a 


li  roa  OM 


oirrnacTiON 
III  THT  coat. 


Olr»M«CTION 

III  THr  cone. 


•••eaa  ccMO  aaoao 
■caagacataT 


aaaLTtts  or  naiMMor-tm. 
ao^aoa  oai  olv.     • 


aoaoaa  aavitatioa 
acaotract  eaarr 

ooTTLCa  aavi«aT|j4  aauaa  TCCiatiaut*  roa  «(«C 

la    HIOM    aLTITUOC    4C«0tr*CC     VCMlCLtt. 

M  OIV.    I* 


jCtl^.  ««  ».vaLJ«T|g.  0»    aa  UOOa  all"  an 
kiTt4NaTgi  ^CMaatt*  tm«t  tLl<>l«aTit  oa*.  ro..TaoL 
jio»e«taT  ojai««  T«».  Loc*  ctcl*. 
ko.«ot  09T  01*.  u 


aaaoaa  OTaTioM 
■aoM  raaealM 

eaiTEai  'aeiri'    MJavtr   o»   iTaTloa  tlifoi 
voi..   fill     aanaa  artTio.  ocicairTloa.  LocaTlon. 
aara  «UTCi  a*)  r-ufoaaiTw*. 
laa  Div.    a 


•oaoaa  raaCKiaa 

•uioce  aiutU  ofTCCTioa 

ntn»»  %.t»  acc'iaacT  LvaLuaTioat  riaat.  atrrt 
acciMac*  «^  T«ac«l  M  rcaroaaaNCC  CvaLuaTioa  or 
THT   tTLaNTir  aitsiLc  aa«i 
aB>aoT  taa  Ulv.     » 


•aoLTtT^vutar  akaoTie* 
TMcaaoomaatci 

r  4raauoT<«N|ct  or  *at,TClHTLf<a.-«*TuaoLaaadN 
vox  tTsrc*  im  TO   lOoo  a  aao  10  thc  otn  "o^a 
aTN. 

••  01*.  as 


ar«i.*«Oai«U 

tjaracr-riTiiin  •ain.^aa  luttaaLt  roa  T«titai 
fiCOLKilcaL    a>n».Lt  •urn  iNvOL»f  aatatLT-o'trai- 
O'jTtj  oaia. 
ao>aoo  010  ui*.  tu 


C-taaacTfoirarioi  gr   jtiKOf^to  tTtTint.  i-Noa 
u«T4   la  II'.  TlH(.oiw|M  OT  otaNt  Or  iirvN^Niiak 
»'iieTioa». 
ao-aot  OOT  Ul*.  at 


araHTNCTiet 

'  aauraCTwaiao  nCTaoot 


raaaic^TioN  or  a  i><>nms  noLTCkTca  uuuOLt-aau. 
tL'»'.CLa>i  ratfTi^titt    raO-STrr  acTtato. 
001  Ul*.    I* 


C-iaa^i*   IN   !•«  r-tOTLiM  acTaaOLlta  in  aalnaLt 

f•^^ifO  ro  -oLj. 

•  it  1)1*.    10 


rtttaoaoToa  Tt>T» 

MTt 


'<«ilNvr>  oisrLa7<.«.ai  or  imi  T-«aa  M«a«(.t  or 
i4t   iriru4t'  n.»i»   ico^oru  ii»iC€«  "aoa«a"»ti 
I  •l%aLC--<<'aT|>j  wnrojcfi  g-iaiM*  oi»CNi-|Na- 
■  o-»-oirr'-('<T|»Tt  j«, 

iii.aot  a»*  Ul*.    I* 


aaaoaa  raacaiaa 
iatra«^«aTaT|Oa 

ctTiaaTt^  or  thl  accjaacv  or  TaacaiNN  la- 
tT<uo(NTaT|ON  oa  T«  aTi.aNTic  rlttlLt  aaim. 
mf-*y>%  jr  'tTiaaTiM  taaeat. 
la  01*.    • 


tariON  oaaaoc 

tILlCOM 

acatuac^NT  gr  «.gTNgN  laaaoiaTioN 
NatL  coerriricaT  ««<  ro«iucTi*lTT  or  t 
•f'neo  >fLiC04. 
ao-a«t  ott  Ul*.  ao 


* 

r 


aaaoiarioM  crrtcrt 
OCaCTlCt 

CrTO«&<iCT|C   ITiiJT 
TMfn  raukCNv. 
ao-aoa  001 


or  aauiwa  oiac-«>aiiama  aao 


■-U 


WCUIC  tciot 

T>«  WI'.T  «r  ULnu«|«UT   LI*«T   On  CMTAIM 
CMOITIOM. 


<«l>il*TMiC  Ti«»«ai.t»i|^KC«t  OMlatna*  oa 


mm 


TICLC*. 


HvnanMriw 

C«Tl<«*n4  V  riuiM  MoouCT  ritUM  ar 

THCaiOHUCtJta   CWI.31IMI*. 


Mei9MorteTi«t  4«t<Tt. 

t*  DtV.    M 


rim 


•MIOU 

«VMCT9<T   •inMr  •«MtM»l    CMTlTtk  C>«>I»TIIT 

o»  •oaiot^i  •«r*(.-aianM  irsrfvvi  lion  imM.Llc 
•o«lixsi   »T-iieHto^r«»i  c*«><ic*«.  «C4CTi»ir»t 
nw^M.  fn  «c>M>iic«<.  >^o»i«Ti(ii  aMMTTC 

»<0»«*TU«|    tlJ«T«IC*t.   ■'■OFfTim    C>«IIICM. 
M  Pl«>   I* 


ItBMMITt 
C«lWtWIC« 


TI»|T» 

•cct 


M«I«M.   aCk^TMlrr    fHTMf* 


kia 


M  0I¥.    IT 


Lt* 


nctcaiPTioa  rea  •  cMTaut.  tTSTia  raa  awacT 


•McatT  mmnxjuit  aaaiaa 
acai«Taic 


raa»CUi4MT  ia«t«  •ic»i«w  -  M(«r  raaMna  rraccrit 
»«a*lt.L*MT  VIM*.  ««  cmCT  0*  traaiM  om 


ICIIVC 


TiMw  uvMcn 

•  •ohftMaT  ac^ovT  or  tmc  imlatioh  mu 
cntaacnawtTiji*  If  »»«cT|giN  o«T*ii«a  raoa  oao 
a^Ra  caT««cTt  OMiCM  cjartia  <  aaouTioa-agaTM.- 
IT*  aKDuciTt  »aeT*». 

M  ••«.  t* 


Mimoti  eaaraav  tTaTcaa 
raaibcat 

acaltk  TaiMkT  ?j<T«0k  ctaraat.  aai/aio  ii. 
Vf  bl».  I* 


laa' 


T» 


aTM 


eiioat««Tic  STuu*  m  aaeiu" 
w>aM  avi  BIT.  u 

lUCTMMI* 


(TuOT  or  (L(CTaa«a«a&ric  aiaoga  oicli.ct«ic 
T(C-*«tauKti  ri«*c  «VTi   laTtaaaTto  aaoeac.Kaaaca 
Tee**<iiaui  v^a  aooc  coacsi  aaTtaaa  oimaCTIM, 
W  01*.     0 


•««T-4«*vT  ia>T«u«at*Tloa  wioaaaai 
d»  4CTi«iTitt  uC«u«n  ro  iivaovi  aaa*s 
rio^Mt,  ca*4«iL|TT  14  T>H.  aiacaaTT. 
••  btv.  M 


aiaiaraaTtaa 


aia 


Ttl* 


aaakTSit  «r  aatajao  nw. 
M-aao  aaf  Bi».     • 


•a'Mia**  «»XiCrt«4>  cjst  aaaLTSis.  aw  co»T 
fce^ivCNCvt  caMrci«Ti  *«c  oiieu»«CB  rsa  aiH 
r^acc  acvt/^ct  *>>4t.rtt»  aau  i.oa>  aaiit  r^aaMiaa. 


BMaaca  aiwaaaa  aeaiaitTiaTian 
auctcaa  Mrraiea 

riaat.  «r«Tus  a<w  mo.^»%%  atrgar  ua  acuaaCH 
vaooaaa  aT  '<La  oa  rMCtHCTicat  auCLCaa  )>mtsici> 
e*Tta  aaa  iim. 

M  oi«.  M 


accHaaictk  Taaaxiuioa  or  ocrucrioas  la 
rulC]  OuaaT«   aan  •<C4TsraLLIiCC  aLUaiaa  afS)*  aT 
(lC«*ti9  Tt^rcittr'WLSi    ^•'awsiea  tao  T>«.a-ak 
tHOC<  atsttTtucti   'icaMKC^lNT  or  aoo  oaoava 
uaoca  Mvau.  >«aT|  ai  atrf  s. 
•a*  01*.   I* 


MMTaaT  aaiTcau 
iTtc  eaait 


itciat.  tiaukC-aarta  occaoc  tairca  iaTt«a«o 
TO  ac«i.kcr  'oavCaTijaak  $ii-oarca  lo-roai^lda 
MITCH  rja  vTTian   <aai<i,Tlc  cwt  CiaculTt. 
M  oi«.     0 


*mmtm  OMTMSTiaa 
laaCTaMTi  ^asTtet 

i.l«MT«ri'MT  acii»gacco  xatTlc  racto  (OKnieM 
cONsrauert )'«.     tht  tuuit  or  iar*CT  aao  ncujae 
raarcaritv  v  aatrtaicx  'anvL*  alTH  ro«.Tua*T>«aaC 
roaa  aao  ««LSa  acw  coaes  (ITm  Laaiaarto  Okat*. 
aT«i«  rac't  aat  imm, 

«M  »!«•    I* 


■CM 

LliMTcriirtT  actaroacio  njitTIc  racu  taauaica 
coatrauCTiia.     r>«  <aLu^t  or  tar«cT  aao  FLiaoac 
rao«c«Tli.«  -w  aa«n<icH  ■•aaci.t  olTa  rokTMMTaaac 
F9*a  aao  <aL»a   aooj  coa^l  aiTa  LaaiaaTto  at.a»«. 
«<M4  racfs  aac  wum. 

IM  01*.    la 


riwiat 


r««aiaiLiTT  »tuu>  or  rtaaaia  Kaaona  aa* 
TCaaaia  Mvaiaoi  ritat.   rtcMilcac  acm  orvfcaL 
Ticwitawa  'oa  a  TCMal<  icaooa  aaica  a(a««MCt 
TNv  •aarii.c  ar  thc   rcaa«ia  ancac  or  a  cao**- 
cauaTaT  •vhiclo  auTOiMric  orricaL  aaaaiaa 
Tce>«<tiautt. 

M  •!«.    a 


|a|attTMT|«N 

nrratea 

»jaanai.«  raoaaCM  aaroat  wm  actcaMM  l. 

ar»4T  or  ri,>cT4*ttci.  air<    i>  araic  i««i. 
oat  ui«.   w 


aaucaaCM  raoaaaw  aaaialtTaaTiaa 


a8aTiu.tTtt  laaTirieiaci 
aaaiTaL  TaaJUToaits 


iCCUkaa  rMtauct  la  T>«  Mcaa  attTta. 
laa  01*.    a 


aacMCBUciaa 

caaaiiMTaaia^  aat^Tau 


eja«i««TiaiaL  aaacvkiS  or  a  owakirr 
rr  01*.  II 


■aeaam  acrr.  aa.  aj>  i  oct  i«m  tiioi-oii 
Jl  aaacri  iMj  r<M  *j(.vTa.cHMic  laoTlTUTt 
or  oaaMLT^t.  a|cao««*r  'tcuaaca  lasTiTuTt. 
M  01*.  <a 


citNTirie  aaaaaiiaTH 

cTiaa 


CaM  arvfn  or  aaarrariON  or  KKaTitTt  la  aa 
l«cacaa(«r  acicaac)  oa^auaTioa. 
I«l  01*.  M 


aracets  w  cau*  aceLiaaTiiaTiua  on  Livca 
-  ano  TaiaMOtTMorraioiai  auCLCaTlac> 
-aM  aa*  ui«.  >• 


TcaTiaa  «  ciwaojiTijw  Ba>  a  aoa-catatia* 
KirkMIWI  riixaa  'M  aanCLfa'   »«ei.L  t-»0'  a» 
a  acaLacaarfT  or  •owoaiTiON  ••  tcaaiTiviTT 
caaaacTCaitric*. 

ra  ai*»  n 


tmtgttm  aiattiM 

THcaatricaa,  aaakraia  or.  tuacTaow-ioa  aca<;Tia 
aatc. 

tt  Bi«.  a 


▼laa  aiaiTic* 


tria 

STijoica  ■»  aaLIJa  aT  kOa  TcartaaTuaiki  riaak 
Tcc-wicac  aarT, 

•T|  ut*.  as 


Ivttaa 

enaaic  aaTWiau 

acvic*  v*  nmvmct  ■»  aicaosraucTuaa  oa 
tLaSTic  DCMaari'Vo   aaCL'STic  niHavioa<  aiasTlc 
OCroaaaTi'Vtf   a.«|TTv.t  raacruac-   xiim  TiarC'aTuol 
0?'0aaaT|-n.   aao  ■;•««•   la  ciaaatc  aaTtaiats. 
at*  01*.   la 


aMCMT  caac* 

aaauracTMiaa  i«Tiiaea 

raaaicaTioa  or  a  »s.^la.-oia  tiautaiCB 
aocacT  aoT<?a  eaac  ««  eafoacaic  iTacTCMi^oaaiaai 
Tte-<aica4.  raoaacas  -vat.  ao.  i. 
IT*  bi«.  aa 


einriric  ac 

aojuaTaCMT  I 


caK  xTiriT  or  ai^rTarioa  or  KIcaTiait  la  aa 
laecaraotaT  aCaCaac-.  aa.aaiaaTiea. 
a»-a«T  loa  Ul*.   M 


awamact  aatTcai* 
aaaacTic  eeaci 

s«CCia«.  «|i»rt^-a*ria  occaoc  taiTca  larrauco 
TO  acai.acf  <:oa*taT|jaak.  tta>oaria  lo-rotlTloa 
aalTCH  roa  acTTian  aaaairic  ewf  CiacuiTt. 
M  01*.    a 


lak  aaabTSU 
ITT  ca 


ajniTitNH.  TasLt*  roa  Tat  MOucaTia 
aaao-tua  rtati   it^jtCTl«t  TCSTiaa  aao 
IvacjaTiux. 

9*  01*.    IS 


caLCUkaTiOM  or  4aTC  cocrricicaTs  roa  n.ti«i»> 

Taav  acacTfWS  or  afoa«Mca>  oCVTcaiua.  a«r> 
MuTCai«M  -fvDaiac  aiTM  ci«.a«iari  ruiwai^irraa.  rac- 
aur^tcs  art  acTivaTiOM  tacaaics  or  li« 

aCT|*«TtU   CWTl^a**. 

H  01*.     • 


iarniiawa«*t 

TIVI    TtCMIOUU 


THC  ricT-MC  ocacairrion  itsT.  a  TtCMaieaa  roa 
lasuaiaa  ocviaaT  aurotscs  to  ricTunco  r«a»o«s. 
M  01*.  aa 


acwT  eaa(« 

•TacTCM  roaa|i« 

raaaicarioa  or  si^aax  aocatT  aoToa  caw  o* 
CavoiKMIc  »TafTe»-r *»"!«•. 

ra  01*.  a? 


«cuT  aaraM  laaLia 

•icilON  caiT(ai«  «oa  waa«c  accuaaTc  a«(.ti»- 
raotLLaaT  aTatic  raaisr  staans. 

ta  Ul*.    27 


oacavaaceMaNi  aa* 

c-uaacT<r«ltari'M  or  ,i*CM>a«cu  ivsTuia.  »aaa 
oaTa  la  t«  iiac-ijuia  a*  acaat  or  tiroN'aTiai. 
ruNCTioaa. 

IT  Di«.  as 


HicLOiaa 
NuCbCaa  raaTiciU 

Tfaaitv^t  ^'M    tCkta*   SMictoia 
caLCJLarivia. 
>»  arr  sao  ui*.  aa 


Hi«caiM 

aCTivaTiiN  aao  tjrp<u.s*|0N  or  SMi*caiN« 
•«^|i«  «c*TtL  a«  armtiakAaic  STl^ikaTloa. 
H  0l«.    t* 


•aMfvcaiM 

coaTaoL 

crrcCTf  V  ocecauaarioa  a*  uRO«TK«Tiga 
Tar  acTaooLlc   larv'tilTT  or  »H|vt«ia«  la  caTa. 
•ta  oiv.  I* 


SHivcaiMn  aau  acaT  \.jt\  ia  tnl  cxu  la  aa 
cars  icvtaat.  a^ta^   ja  aviaTNj  arria  0lLaTt»aL 
0r«T4uCTi>>^i  or   vaaiMt   K*taL  aaa<  M*»oTMaiaaic 
acaioas. 

10  Ul*.   I* 


%Mi»inm 


■vSTat.  aTaucT<a«  stjous  or  aafcaiat^  rgn 
oriaa,  ow  la  sx.aa  cacaor  coavcasioai  riaai. 


•aneca  ruau 

UMTMIC  «l 


CLCCTaicaLL*  tatWKao  Snoca  ruacsi  ria 
ataoari  rLJtO  accMtira  or  rkasnas. 

ns  01*.    • 


aaMoea  Tuau 
aa*  eiaataaau 

Cjaacar  »«ar  ir«XB  la  a  aaoaiTic 
SMOCa  Tua>  ir  taiMC  aauiuS. 

M  01*.      • 


M*rwTI 

Tat  'n*tLoraMT  jr  a  OTaaaic  aaca  tur^oar 
usiai  cuaaiLC  kiai'lJ  suicoac  auaoca  coi»«u<os. 
ao-««T  IM  Ul*.   la 


aaiLicaa  canaauHM 

THt  ac*CLora(wT  jr  a  oraaatc  aaca  itrmaf 
usiaa  cunaiLf  kla>ilJ  «ilico«  auaac*  eownuao*. 
M  01*.   u 


asikO* 
DCtiaa 

aaaLTsit.  crrccr  or  jcrra  iMCiicaat. 
Tuac>  t\n\  *. 

•To  Ul*.  la 


aanau.  aam  aai«NiTi 
rialiN  T(tT«  I 


ao  aa  ariT  raytci  caaTiliNC  nsiaa  aM 
0<*Ckera(aT. 

■a  01*.  n 


aeiat,  canaMicaTiaa 
acaaaaT  atraivaTioa 

tCMaviiM^i.  un  r«T*i«.ObicaL  coaraaiii 
SOClak  laxaTlga  aai  <«cia«.  faTCaaCTloa. 
ao-»T  laa  oi*.  t» 


maum  Draaaica 


KHa*|wak.  aio  maijkOfclcaL  coaraaiM 
SKiat.   l»it.«Tlja  aai  a«ciat.   laTCaaCTioai. 
ae-aoT  lao  oi».  ao 


aaociokoaT 
KitaTirie  afi 


caac  STvDT  ur  aaarTarioa  or  KlCaTistt  la 
laocacaotaT  acacaac)  eaaaaiaarioa. 
!•■  01*.  la 


•aataa  ecu.* 

caaaiwn  caaraiMM 

k.aa«c-aa«a-  ca^-aiua  M«.riuc<   taia  riu<  MLaa 
CCLL  aaaa*  lawctTtaaTto.t  ouaaraak*  TcciailcaL 
raiwaiiss  at«T.  ao.    i. 

H  Ul*.      T 


aa«.a*  rawkt 

TMiaaatMcTaiciTT 

s«i.aa  r|.«r  rcart.  TaiaaeiLCCTaie  tcaiaaToat 
roa  (racceaaTT  roae^  aojaeis. 
'"     M  0.*.     T 


aaataa  <aoiaTi«N 
•(•««aTea« 

reasiaiLlTT  wuf  or  tetaa  Ti«.aaa(ct.cTait. 
ecacaaToaa  'oa  trace  viitCLlt. 
M  Ul*.     T 


eartivc  TcaT* 


I  kc*>a«  caiTtaia  ffin  waaaa  accuaaTt  miliu- 

raBfCLkaaT  ataric  ratiiar  sTaao*. 
aoftoa  aaa  oi*.  aT 


STOTc  raraies 

a* 

I  tHtoatricak   lav<.aTii.«Tiuas  la  soLID-kTaTt 
ktict  uaiao  Uisat'isioa  atLaTioa  rcCMkloxtti 
ri|itc  TtcMitcak  ari>i. 

Ul*.  a» 


ataToiaoucco  crrccts  oa  taraaaco  v«CTaa. 
01*.  as 


rack  wviaaawiTak  caHoiTiaNt 
rlies 

tt««ca|a(<iTai.  rtCHaiiMts  roa  aaatas  aaiiauMC- 
Tt  or  <icaa^a«TH  »»acc  ixviaoantaT  Fae> 
iaaa  i«a  sartLLircs. 
aoMOT  ito  Ul*.  as 

aaracti  CMViao«a(MTac  coNDiTiaM 
siM^aTiaa 

aracc  alauLarioa  CMa^aca  lasTauacaTaiiaa. 
«■»>?  at*  Ul*.  la 


aaraefe  n.i 


ri.i*MT 
TtttacTca  tTaTsaa 

aiaflkC   aan  sraca  TtkCatlBT. 

Ti^a<ia-«.\  atn  nv's-tr, 

ST*  Ul*.     • 


nict« 
tauaaaec 


auouLatipa 


reatlatLiTT  sT'tJr  or  a  saau.  THCOMaL  C»a<«ta 
roa  «aoiH«.-^n  raaitltki    iNcacatit  aao  uccKLatCS 
ia|  ft>*t««T  "afi  c'>'<>T*ucriot<  costs. 
»•  01*.  so 


iiaukaTiaa 
COMiacC 


a  aaTHraaTlcat.  ajoCL  roa  aaaiTiat  TaamruaTa* 
Tt^a  iTSTTtS  aiTH  raoctJuats  roa  ouaNTimaa  aae 
laTcaaCLaTiao  racTj4t  I  •*oi.«cn  la  a  toakO  aioc 
aaaiTiac  <v«aaTioa. 

M  Ul*.   IS 


aaracMaarT 


4  oiSki'TMarMT  jr  aT«  caTairl  rtaTaiaia*  To 

Thi    aMTii's  or  MT«C4*rkXlTT   |i»acT  a>c  T«« 

M  Ul*.   la 


mm\i  k  awacTitMi  laoTNCiiaTicaki 

iteaai'vxi  roa  ajCLLaa  »HlCLei<i 
Cail^jkaTi-xa, 
ao^aoT  so«  Ul*.  10 


4-<aaacTtaiaarioa  or  jvcmm<^Cw  srsTina.  nioa 
Oafa  la  T4C  TtiC'.^>aaia  •*  acaas  or  cn-OMraTUL 

FiiaeTioas. 

a»4aeT  aar  ui*.  as 


rcel»ie  ataT 

ab4*'t 

J««aaat.  aaorcarus  ur  aLLOTt  aT  hiom  r'ar^aa- 
TuaQs.     acaT  coarr^r  oaia  roa  oiwaar  akkO«a 
Mali   akk'fTSi    aki/al  Ma   m.LUTS<    aoCD   aLLUrai    sil- 

*(1  akkOta  aae  OTxc-tsi.     STuoirt  lackuoto  »<mc 
tTakS. 
ais  Ul*.  IT 

•arcel*ic  acaT 

kailaaTu  rmSTlct 


t-«aaak  STuuita   jr  «(.ia>uactt>-rkasTik  «au- 
s.  raaT  at  rai^aTiu  ur  aiat  aeiaroarcu- 
ric  k««laaTts. 

>ia  01*.  la 


K  'fa  itaraaatai 

ae^euLAa  tTaucTuai 

iCBOaa*^  srccTa«*ca>^  ur  uirkuonauiaata 
Div.  as 


•aTaiMUM  (TML 

IM 


ctaaaie  aoMcSi*C*  roa  aoaeiaa  it-t  m  sTaia 
lCss  stccl  a«i.4s  Tj  rrkrtn  ir-a  ra  STa|aa.rss 
STFCk  r\*'*  raot. 

N  Ul*.    la 


aTaiakCta  *TgCk 

coaaoaiew 


csaaotioa  (rrcer>  or  *aKfou*  ■•/€•  otcoar- 
Taa|«aaTi  ih  coanna  ar.T*kS  la  aaaturacTuac  or 
Hi6M-»rtt'>  aiacaarr. 

rr  Ul*.     s 


•aTaTitTicak  aaakrsit 
koaitTiea 

TcsT  or  a  ifaTiarieak  i«TM00  roa  conpuria 
sCLCCTto  t*<«aToav  wnct.  CnaaacTkaiSTlcs  ay 

SiaULaTlita. 

ao-aoa  asT         ui*.  aa 


asTaTiSTicak  aaakT«i( 
LiMa 


oevCkUa'^aT  or  '<jai-ra«an(.Taic   TCCMaluVt  TO 
T»«  acktaaiLlTT  TCsriab  o»  aia  ruacc  aaouao 
CLrcraoNie  •uuimear. 
ao-aOT  laa  ui*.  is 


aaTaTitTieac  TCSTs 
auakiTT  caaraak 

aoniTiinak  TaatCi  ro*  T>«  scOucaTiak  **<Mrc9 
■aao.sua  tcsti   auajccT|*t  TtSTlai.  aao  ouaiir* 
CvaLjaTloa. 
ao-aoT  aoa  oi«.  is 


••TaTitTieac  Tttra 
taar^iaa 

oc*(kuaa«aT  or  aja-raiiancTaic  Tecaaiuucs  ro 
THf  arLlaatkirr  r^srist.  or  aia  ruacc  «aou>« 
CLceraoaic  fouirarar. 
ae-aoT  ita  ui*.  is 


aantt 
eaaaeti*) 

Cjaaosoa  crrtrrt  oa   vaaiou*  aa/ca  Ukcoai- 
T«-iaaaTs  ia  coano^  arrakS  la  aaauracTmv  or 
Hicw-artsi  aiacaarr. 
ao-aoT  aar  biv.     j 


atTAk  catTtau 

crreCT  jr  CkCcrajrkarEO  aao  CMCaicakk*  ruiTta 
coariaat  ot  STacaar-),  cjaaosioa.  near  aasisraar 
aar  aaaast  >'<  acsiaraar  •atortariu  or  asao  frcck 
ar  aoo<ao^  to  soo.jjo  r«ii  aiac.  sik*ca.  caaoaiuR 
aieaCL  ai,iTfao. 
a0.>««T  aat  Ul*.  IT 


•arccL 


«ICBO«a< 

«»4«T  aoo 
aaroT  ibjm 


ratlauc  iveaaaicti 

IraTic  aw  rari.Jt  siacai.TH  or  oiasiaitaa  Tli 
Tlf4ak-a»>    T|.>«4,.D  %,  atLOT   sroiatcOki   Tka- 
st  >S-aMcaai  caess-reatija.  raikuat  rists. 
•0|4OT  ail  01*.  IT 


aaraa  t^lTT 


ua  1 


^laaacrtaiaaTioa  ur   j*(HiMar<u  iTaTtas.   »aoa 
la  T  ic   riat>t>«afa  •*   acaat  or  karuMraiiat 

rtotk. 

I?  ui>.  as 


M-ll 


STMcaicak  raciviit  »aSSt.kS  raaatcaTiu  raua 
ai»a-iTat>«-,TH  hii   stccl  ain  koafa  sracabTa  aitl 
aiad  artiL  ^ac  a»o<o<TaTicakLr  Tttrto  ro  raik'jMl 
ar  vaaiou^  lartaarjari  to  ocTfaaiaf  tmi  raacTuoc 
TaaasiTluaak  acaavlM  or  Taf  a«T|.aiakS. 
aji  01*.  |T 


••TKk 

tracaM* 

Ctijarioi  roa  o(rtaai<iaa  rx  irrtCT  ur  siacst 
oa  rat  koncat  aaart  >aiora«aTioa  aart  la  kO*  caaaon 
srtCLi  Cuaatkaiioa  jr  uara  oa  tml  oasis  or  rac 

0'»l*tO   Hrt*TluaSHI'. 

a».««T  •••  Ul*.  as 


aanck 

TtasikC  raaacanct 

rkoa  srarts-sraai^  ackaTioasain  la  rcasioa 
TCSTS  or  arrtk.     •    JSCrjk  atkartoaSMir  aeracca 
Thc   jacoaarrrtu  rk9«  ar4cas  C'lvt.  aw  thc  cua. 
accTtn  rk'x  tracsa  cuavt   IS  ora|*co  urikiaiao 
BaiOiaaa*a  CdaHCcrija  rjaauka. 
ao-a«T  aoT  Bl*.   IT 


••TItk 

ockBiaa 

ax  tkkcraoa  acai  aCkJiab  ouM  usao  Tu  crracr 
a  >io>-aCkT|*u.   i^^riLaT   raiaTiao  aass  l.ae«ai.ia« 
oaLT  rusiti  aau  hi.<  tc  ir»iiaTiia»  Hear>arr'crcn 
ti^%.     i-«   rcwHatiK  »t<«.itD  TO  nvt  uoo  Tiraai- 
ua   netT  «'itk»'«a   »u.J»ki    SivtxaL   Trati  or   migm 
sratjuTH  aT'Cki  aok.nrH.<u>  aan  ■Na.Toinauw -o.s 
TTTaiiua  akkOVt  all  la  i/a   la.  THiccaCM. 
ao-aoT  SIS  ut*.  a* 


triw*   Mr  TH(.  raa<arutaaf  loaak  aCHa*iuo  ur 
•Cl'>  Hcai.arrtk'ta  ijf^  auSTCxlTk  uroa  conciaa. 
ao-aOT  SOS  ut*.   IT 


•lO-  IVi 
MTKMMTIC  XWtlHl 

•TATifTtCAL  ttars 

KMCt    U   K«M*T    TtST|«*. 

M  01*.    I* 


tftttn  CTklMMtCM. 


ai«.  ts 


•tlUWUM  UUIMMT 


IWMSTt«*TIM  V  rtCHNIMU  »ga  CMTWL  W 
lanW«<C<  WMIU  «f   WITCMIM  MVICfS< 


•  IU.CT* 


I   THC   M00>300J   '    Tt>»ta4TullC    MWH. 


Man  Chca 


roacc«  *uar*c(  »jT(MriM.->  m«  li^wtcc  •««■ 
*ac4  acijiTiiM  w  rvuaapMTto  NCpraeccMOic  mm 

M  •!••     • 


MMMIiCAriM  TI«MT 


"llSlkC 


Ot¥.      • 


Tia 


•■TMTutc  Marti 


l«TC«*eTIOM  HCTfUn  a,<CT«MM*   mo   •(U.> 
0C'I«O    kl|i<«4etS.        JI.TII*MltM    VACUUM    »T«Tr>    *«■ 

k*<MM  ow ->«»*!«•.     «•»  leuact  '04  ui.TiiM<T«M 


••I  PIV<     • 


(mcrivc  tTwTc^ic  c*'militt  acauiKCv  aoa* 
C*»«aikll*  *««M*    MTigtuc  r^tTictfc  •■  •lk|T*a 
•ecM»i«*>  r^  *  l^.«4. 

M  Ml**    I* 


•MMVIVtL   KITS 
tkCflM  •«•• 

•M  It  THF  T.w  AKcatrr. 

•ti  •<«#     I 


•Tla*f««TVM 
ValuMHMT 


(lie  wM»«*rici  •««  Tt>*c««runc  cu>«m 

0(«.      T 


Mi  HC-I    tLU^It*     •Tfl 


•araiu  iMvtiibMV) 

•TIM 


ttMv«Tiijw-<crt.toi  <•  cnsoocs. 


Rarisra* 

sntw  M  ocaTtb  MTtiiim  cvrccT  o»  local 
M  wl<>   I* 


••TatSK* 

rV,9«    »TW;l»-«Tt4l<l    N,X*l|0««M|^    l«l    Tf'ilOW 
Tt»T»   or    «T»tL.      •     MCrjI.    •fL«'IO<«»H|»   ■C'MXM 

TM«  >ieoi»€'ifu  rL»«  «?•««»  e>j»»i  »"«>  i»«  cg«- 

•crTCO  ^n%   \tM,\\  Ctja«C    It  a("t»CO  uTKirl'M 
••|iI)MM>«  CgMMtC^I-M  f  ja»M^. 


.■•.iTOa    kTIUIMl 


<w>t«ie»c  *M*t.*«i*  o*  eiVLACAi 

M  0I««   M 


■iTCHina  ciacuiT* 
naasiciiT* 

i-<vc«Tii*TiiM  or  Ttc-«aiwii(i  »vm  coMtMai.  ti 
iNT«<»tn"*:*  •c'CAArio  «T  MiTCMmo  o(«ic'>> 
M  ui«>     • 


■ITCNIM  ctaewiT* 

*  M«t.*i>iat  Ktr  wiiCMiM  Ttfc>«tai*. 
IM  ft"-     • 


CVTtTAbt 

C4i.cu>.<rto«  iJr  *««o  .f«ucru«e  or  coarvta 


•vmctav  icavTitLoaaiwiTi 

I^Af   •imtCTIM  MOCVtlt 

4  «M.urs  roa  ttucxix^  >-<ut  ruogc*  raTTtiMS 
*C'iMOIt«   TO    ITOI    riMM.   «rPT. 
M  Bt*.   M 


:i)ri«4Tga(  coaraak 

TttT   lOUIMCMT 


rtASloiLlTT  trwr  or  *  wmu.  thcomai.  c> 
ro*  »«flM>T<t')   T«*i|<|rNr    IK*«K«  *N0  u(C«t*M* 
|||  Tcircatr'aci  CMiTaucTioai  co«TS< 


rMMICt 

(uATitN  rOM  o(TiiW>l-a|i«  TMC  LVrtcT  ur  »fwt« 

v%  r-m  i.>rtr«t  ««irt   tior  lOttiow  »ftt  l*  kO*  ca«o«m 

STtCkl     Cin4'k.*TI0«    jr    U4T«    ON    T>«    •ASIt    0*    TM( 
OCAIXCO   lOc^TltfOSMir. 


••TIWOtIA 

iwoanATion  aiTaicvAk 

IT<iro»IJ«   OK    l-^MMAriOM   *CT«it«A>.> 


•TtatikC  Mea««Tiu 

■ATMCKATICAL  AaMC**tt 

'LOO  »T«f»S.tT«AI*l  HaXAIIONOMirt  IN  tCMtlOM 

TTirt  or  <Tf(L.      •    iscrji.  aCLaTioNOMir  OCTOWt 
TMt  jNCOMNt-nu  rtJ*  <Ta»»  c>*vi  4W  tmi  ctm- 

*«CTtn    'L->»     tT«(S<    CU*»<,     IS    OCriVCO    WTIkl'lN* 
A»>AOT   a*T  Dly>    IT 


•niWINAk    OACklttlC* 

rMOToaaATiti*  anactsu 

43  w)  «>iT  Jiy*t  CA4rAiuM  ei.tli 

Ofviuori*<iT. 

M  Dl«.    H 


•TianiaMt.  •ut04«et 

HATMSnATICAk   MMBL* 

If  T<M  ro>rurrN  r«u.i«Aii  roa  icami* 
INTcvccrt   Iter  1 1  ««i(t.. 

MT  ai*.  u 


•TUT   COnCTAuCTION    irOfCMOl^aTI 
nVOaHANCC    TISTt 

OC««L>t»^NT    »    4   MOrlCUNCT    TUT   rOM   OAaC 

luCNTiriC4TiaN  ••4'iCh  r(.A«owct.> 


MTacTCM  raaaiNS 
■•eaiT  CAai* 

rAa«IC4TI«N   or    4   •«.»-IN.>OI4    tlMULAlte 
AOC«(T    •«>▼.)«   C41(    J'    rA'OWMIC    tTACTCRi^OAaiNai 
TtCHtlCAi.    **«lMCt<    «rT.    NO.    *. 

r«  ui».  i* 


•arauctwtfa 
vt«t» 

1T4TU    r^TSUA;.    THT»   0»    Th|I^IA«xU   DOMAS 
BUAIC**   IN  «<N0    IWCLCAA  EirkOSION  4rri.iC4^|gHSi, 
•A  0I«>    11 


net 


•tTMTMCTic  auaata 

4aL4T|M 

1|W<    Ttl^AATUAt   CLA>Ta>«alC    INWUkTION 

■4Tt«i4LS.     4CCMANivm  jT  AAL'TlvC  rNen.ciii 

TO    fcJN»T««T»t, 

m  uiv«  I* 


•T«ai.u 

'<4INTaIM4«UITT    KNOAiHH    ACrONT    rUH    TMC 
NINUTtNAN     fArON    <T»TCN>    tONIST|C«    ON   OCCAMUT 

ta    AOA   OAT  01*.    li 


dL4CA-^0'tT    MAei4r|aM    FUNCTIOM*!     TAaUi 

r?  i>i«<  M 


ATUT   MCTMOOt 

eCAANie    NATWtAk* 

Tt»T    r^O^CnuHfS    •«lt»   •«O¥t0C   ACrAOVUCI* 
»4t.Jtl    rO*     '•<(     aitkCCTAlC     CONiriaiT     •NO    Ul«- 

t<*4riON  *4:r»<  or  ccaauc  «ATtA|4cA  41  Mia 

r«f  MCNCI'S. 

M  •!«•    I« 


or    T4    4«M0IC   NCTINIO  r«M    TMC    kTUO* 

•r  AuwlNW  waaikhmw  At^arta 

Ul«.    IT 


•TUT   NITMaOt 

ca— aiiaa 


ev4UMTI 
If  IT*t»»  C 
A»-AOT    Mt 


•TMACAMUa 
AMATaNT 


tHCA-V^rMNIC*    jr    T»»    •0|.TtTT«eN«-H«Tg«0C4MB9N 
ST1TCN. 

sa«  ui«>  a 


viVMriaa 

Aai»»»«  or  •  «>1MAH(NC  MULLi  t«aiNI»«A> 
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Jet  baabera.  •CatataMlta,  Taata. 
}.  Acceptability,  lalliatUa. 

eating  o|f  alaa 
et  catapuAts  vith 
Irplaae.   Tbe  results 
f  tke  XM1I2  catapalt 
t  will  a»fely  eject 
tea  tkreagheut  tbe 
tade  rangp  ef  tke 


Ikes  tke  t 
XN12  reck 
aft  RB66  a 
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aad  tkat  i 
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s  aad  alti 
craft.   (Autker) 


AD-i07  353     01».   1 
(TISTA/GEC)  OTS  price  #3.60 

Natfeaal  Aviatiea  Facilities  txperiiibntal  Center. 

Atlaatic  City.  N.  J. 

ACTIVITY  REPORT. 

Jan  62,  32p. 

ESD  TDR62  19  Unclassified  k-epert 

I 
Descriptors:   •Glide  path  systeas  ' •Laadiag 
aids,  "Grauad  controlled  appreacki radar,  'Air 
traffic  control  systeas,  Rnaways,  ^eaaaaica- 
cations  systeas.  Data  processing  i^steas, 
rtavigatioa,  Aviatiea  safety,  AU-u^atker 
ariation,  Instraaeat  laadiags,  Scj^atific 
researck. 


AO-407  ii5 
(TISTP/HSS) 


Div.   1 
OTS  price  |2.25 


Marlin-Rockaell  Corp.,  JaaestoHa,  N,  V. 
DESIGN  CRITERIA  FOR  ROLLING  ELEMENT  AIR  FRAME 
BEARINGS  FOR  HIGH  TEMPERATURE  AND  UlCH  ALTITUDE 
USE.  ^ 


Bulletin 


Rept.  for  Jul  59-Jal  62, 

by  Harold  E.  Hunson,  Jaashed  B.  HaTeitala,  aad 

Jokn  H.  Johnson.  Apr  63,  85p.  1299 

Contrnct  AF33  6l6  6650,  Proj.  1315,  Tnsk  131501 

ASO  T0R62  900 

Unclassified  report 

Report  on  Beariags  and  Mountings  for  Advanced 
Systeas. 

Descriptors:   •Airfraae  bearings.  High  alti- 
tude. Beariags,  Aircraft.  Configuration. 
Lubricants.  Roller  bearings.  Friction,  Ball 
beariags.  High  teaperature  research.  Design. 

Aircrnft  Central  Beariags  aere  experiaentally 
studied  to  evaluate  beariag  design,  aaterials, 
and  lubricaats  for  operation  at  1200  F  and 
250.000  ft.  altitude.   Four  roll  design,  twelve 
aaterial  coabiaations  and  five  dry  lubricants 
were  investigated.   Tke  beat  design  and  two  best 
aaterial  coablaaticns  (6B  (Cobalt  Alloy)  vs  6B 
and  CA-3  (Tungsten  Carbide  Ceraet)  vs  6B)  were 
subjected  to  stresses  ap  to  325,000  psi  at  the 
teaperature  aad  altitade.   One  in.  dinaeter  bore, 
self  aligning,  double  row  roller  bearings  fabri- 
cated froa  6B  vs  6B  carried  loads  to  5000  lbs. 
for  ^0,000  cycles  at  1200  F  aad  250,000  ft.  alti- 
tude wkan  lubricated  aitk  OF-700  dry  fila.   Fric- 
tion coefficients  witk  tke  Inbricaats  ranged 
froa  .08  to  .25.   Successful  beariag  operation 
requires  considerable  deviation  froa  design 
criteria  for  fluid  lubricated  beariags.   lAutbor) 


AD-A07  587     Div.   1.  17.  26 
(TISTA/GEC)  OTS  price  |1.60 

Geaeral  Dyaaaics,  Convair.  Saa  Diego,  Calif. 
SPEED-BRAKE  CASTING.  8-73673.  EVALUATION  OF. 
by  P.  ».  Bergstedt.   13  Mar  57.  I6p.   56  216; 
8926  159 
Coatract  AF33  657  8926 

Unclassified  report 

Report  on  Material  -  Magaasiaa  -  AZ91  Casting. 
Evaluation  of  Non-Destructive  Inspection 
Procedures. 

Descriptors:   "Jet  flgkters.  *Air  broke  flnps. 
Quality  control,  Magnesiua  alloys,  Castiags. 
Radiograpky.  Dyes,  Tensile  properties.  Non- 
destructive testing.  Porosity,  Acceptability. 
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Division  2  -  ASTRONOMY,    GEOPHYSICS  AND  GBO<aiAPHY 


ASTRONQBIY,   GEOPHYSICS  AND  GEOGRAPHY  -  Division  2 


of  etitlBfl  poro«il|;  •■«»  (2)  x-ray  riti«9»  e»r- 
r«lat«d  T«ry  well  with  tcatll*  t«it  r«talt<. 
l«dio«r«plLle"  l«ip«etioi  that  was  eeasl4*rtd  tfc« 
m»M»   rallabla  laspactioa  aatkod.   (Aather} 


2.   ASTRONOMY,    GEOPHYSICS  AND 
GEO(3lAPHY 


AB-406   876  Div.      2 

(TISTP/JEA)   OTS  prie*  11.60 

VnhlafltoB  D..   Saattl«.i 

THE    IMTESTIGATION   OF    S0«  TECHNIQUES    F0« 

nASOiEveirr  of  humidity  at  high  altitudes. 

ky  lebart  J.  Charlioa  aad  K.  J.  E.  Baatiatr. 

■ar  63,  11».  Selaitlfic  rapt.  to.  1 

Caatraat  An9  628  303.  FroJ.  6020.  Tatk  602002 

APCIL  63  iM  Oaelaislflad  raport 

B«t«rlptarai  "HaBldlty.  •Hy«ro«atara. 
Ckreutofrapkie  aaalyili.  Watar  vapor. 
Saparatlea.  Capacitors.  Dlalaetrlc  propar- 
tlai.  Ht«k  altltada.  Callbratloa.  Uppar 
atBotpkM*.  ■•taaralofleal  laatraaaats. 


T«a  approaekas  to  tka  prafcloa  af  aaaa 
kaaidity  at  ki|k  altltadas  ara  daterl 
first  eoasisti  of  tko  adaptatiaa  of  t 
of  fat  ekroaato«rapky  to  tko  soparati 
aaoaata  of  watar  froa  air.   Tka  labor 
potiacata  aad  apparatai  ara  daterlbad 
■ible  daiiga  for  aa  aataaatie  ckroaat 
kygroaotor  it  protoatad.   Tka  tocoad 
tOBsists  of  tko  at*  of  tko  ekroaato«r 
iM  as  tko  dlaloetric  of  a  saall  eapa 
Tko  rosalts  of  oxporiaoats  wltk  tkii 
■i^BO  aro  prasoatod.   Tkls  dOTleo  is 
laasaaek  as  its  rospoaso  eaa  bo  descr 
OB  aoeaptablo  tkoory.   Tko  rosalts  of 
tjro  sarvoy  ara  saaaarisod.   (Aatkor) 
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AD-iO'7  12^     DiT.   2 
(TISTP/ILG)   OTS  prica  $6.60 

Air  Pkotograpkle  aad  Ckartlag  Sorrieo,  Nilitory 
Air  Traasport  SorTlco,  Taraar  Air  Forca  Basa, 

BEFOIT'oF'iESULTS  -  EASTEil*  PACIFIC  SOBVET. 

VOL.  II. 

15  Jbbo  63,  It. 

ProJ.  AP61  2 

OBClassifiod  roport 

Doserlptorst   •6oolo«ieal  sorToy.  •Pkotograpkic 
aaalysis.  Data.  Pkotograpks,  Aorial  pkotof- 
rapky.  Kappiag,  Coog^apky.  Tarrala. 


/ 


AD-i07   I6i  DiT.      *!    * 

(TISTP/JEA)    OTS   prlea   16.60 

Air  Pkoioorapkle   aad  Ckartiag  »•"'"•■*  ^**"|[. 
JU  Tra.sjort    SorTieo.    Pal.  B.aek   Air   Force   Base. 

BASTEBN   PACIFIC    SBBVEY.    VOLOM   III. 
iopt.    of   rosalts. 

ir.j!'Irtl'2^'*  UB.las.ifiod   report 

Doserlptorst      "Badar   statioBS.    Ceodosics, 
AirerBft.    HaTigatioa.    Baps.    Pkotographa,   Air 

traasportatioa.    Badar  trackiag. 


AD-407    165 
(TISTF/FB) 


Oiv.   2 
•TS  price  |7.60 


Coraoll  ■..  Itfcoea,  N.  T. 

SECULAB  CHANGES  IN  THE  SOLAB  SYSTEM. 

by  Peter  Goldreich.  Feb  63,  74p.  CBSB128 

Great  62  I9I 

AFOSB  i7i3 

Uaclasstflad  roport 

Doserlptorst   eSatellitos  (Artif IciBl), 
Orbital  trajaetorlos,  Plaaots.  Tidoa. 

Coatoatst   Oa  tko  laeliaatloB  of  Satellite  Orbits 
AboBt  aa  Oblate  Precessiag  Plaaet;  Oa  tko  Bceea- 
trleity  of  SBtoUlte  Orbita  ia  tko  Solar  Systea; 
Aa  Bxplaaatioa  of  tbe  Fre^eat  OccarroBce  of 
Near-Coaaoasarate  Moaa  Botioas  la  tko  Solar  Sys- 
tea; aad  Literatare  Cited. 


AD-i07  255      I>i».   2.  30 
(TISTP/IFA)  OTS  prica  $14.00 


■ass.  last,  of 


Civil  EaiiaeoriBf  Systoas  Lab. 

ANALYTICAL  AEBIAL  TBIANGULATION  EBROB  ANALYSIS 

AND  APPLICATION  OF  COiPENSATING  E0"*fIONS  TO 

THE  GEMEBAL  BLOCE  TBIANGULATION  AND  ADJUSTMENT 

PBOGBAB.   APPENDIX. 

Fiaal  tackaieal  rapt..  Bar  60-Fab  62, 

by  ABdraw  B.  Lais,  Ziad  ■•  Ellas  aad  Fraak  S. 

Groatorox.   Fab  62.  1t.  BB  B62  A     

Coatrael  DA44  009ENG4420.  Task  8T35  11  001  05 

Oaclassifiad  roport 

Doserlptorst   •Pkotograaaotry,  •Errors, 
•■appiag.  •Prograaaiag  (Coapatars).  Coodosies, 
Least  sqaaros  aotkod.  Equotioas,  Aorial 
racoaaaissaaca.  Aaalysis.  Posltioa  fiadlag. 
Digital  coapators. 

laproTod  accaracy  Ib  tko  sappliod  Goaeral  Block 

Triaagalatioa  digital  coapator  prograa  is  de- 
scribed tkroBfk  iaeorporatioa  ia  tko  prograa 
aoaas  of  error  adjastaoat  aad  eoapeaistloa  as 
foUoast   (1)  tke  aatore  of  raadoa  aad  systoaatie 
errors  aad  tko  basic  tockaiqaos  for  troatiag 
tkolr  effects  as  applicable  to  tke  aaalytical 
pkotograaaotrie  probloa;  (2)  tko  basic  least 
iqaaros  aotbod  aad  its  iaeorporatioa  ia  tke 
coapator  prograa;  (3)  coaplote  aatkoaatical  do- 
scriptioa  of  tko  prograa;  (4)  stadias  of  tke 
aatare  aad  effects  of  tko  iaportaat  error 
soarcost   leas  aad  caaera  errors,  ataospkerie 
refractioa,  fila  distortioa;  (5)  tke  stady  of 
varioBs  teckaiqaos  for  tke  solatioa  of  siaal- 
taaeoas  oqaatioas;  (6)  oporatiag  iastractloas; 
aad  (7)  tko  rosalts,  coaclasieas,  aad  rasaltiag 
recoaaoadatioas  of  tost  raas  of  tke  fiaal  coa- 
patar  prograa.   (Aatkor) 

AD-407  335     DIt.   2,  25 
(TISTP/FB)  OTS  price  $4.60 

AerosDaco  Corp.,  Los  Aagelot.  Calif. 

EXPEHlSlilT  AND  PBELIMINARY  RESULTS  OF  SATELLITE 

DETERMINATIONS  OF  THE  VERTICAL  DISTRIBUTION  OF 

OZONE  AND  OF  THE  ALBEDO  IN  THE  NEAR  DLTRAVIOLET. 

by  E.  B.  Bayfield.  B.  D.  Ba«eliffe.  B.  M. 

FriodaoB,  aad  G.  E.  Meloy.   3  Boy  63,  40p. 

TDB169  3260  50TN2 

Coatract  AF04  695  169 

SSD  TDB63  103  Uaclassifiod  roport 

Doserlptorst   •Oioae,  Ataospkoro,  Albedo 
(Astroaoay).  OltroTiolot  radiatioa,  Saa. 
■easyreaeat.  Satellites  (Artificial).  Spectraa 
aaalysors,  Badioaotors.  Oltrarielot  filters. 

A  satellite  oxporiaoBt  to  dotoraiaa  betk  tko 
Tertical  distribatioa  of  oioao  aboro  70  ka  aad 
tbt  radiaace  of  tke  ataospkoro  at  tka  eoater  of 
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AD-407  453     Oiv.   2 
(TISTP/BLC)  OTS  prleo  |5.60 

Texas  A  aad  N  Coll.,  College  StatioaJ 

GOLF  OF  MEXICO  CLOUD  OBSERVATIONS  ANQ  THE 

ATMOSPHERIC  NATEB  BUDGET. 

Master's  tkosis. 

by  Biekard  Wesley  Baaks.   May  63,  51||i 

Uaclassifiod  ijtport 

Doserlptorst   "Cload  corer,  *Ataos|i|«re, 
Veatker  statioas.  Upper  ataospkeroTNater 
rapor,  Measaroaoat,  Cloads.  Errors,  Meteorologi- 
cal paraaaters.  Distribatioa.  Motootological 
satellites,  Haaidity.  ^ 

A  stady  is  aade  to  dotoraiaa  If  aay  d^tectabla 
relatioaskip  existed  botwoea  tke  ataospkoric 
water  badgot  aad  satellite  cload  obsoflTotioas 
OTor  a  restricted  area.   Foar  coBsoeatiTo  days 
ia  Jaly  1961  coastitated  tke  tiae  porJ^od.   Upper 
air  data  froa  aiaa  weatkar  statioas,  l«ordori»g 
tke  Golf  of  Mexico,  wore  asod  ia  tke  Qalealatioas 
of  tko  water  vapor  badgot.   Coapatatioas  were  aade 
of  tko  water  vapor  storage,  water  Tap|(ir  flax,  aad 
water  rapor  balaace.   Tko  cload  obsor|r;atioBs  were 
tkoa  related  to  diagraas  aad  grapks  or  tkese 
coapatatioas.   Tko  large  distaaces  betwoea 
weatkar  statloBS  redaced  tko  ralae  of'  tka  coapi- 
tatioas.   Tke  eloady  areas  soaotiaos  ^ccarred 
betwoea  statioas;  tkerefore  the  aeasareaeats 
wore  aot  always  represeatatlre  of  what  was  hap- 
poaiag  over  the  total  area.   The  water  rapor 
la  the  ataosphere  had  a  streaa-llka  skrBctare 
as  it  flowed  over  the  Galf.   Cloads  wtke 
assdciatod  with  this  flow,  particalar  i^  whoa 
it  chaaged  diroctioa.   (Aathor)       [ 


AD-407  457      Dir.   2 
(TISTP/AN)  OTS  price  $3.60 


OregoB  State  U. ,  Corvallis. 

PRODUCTION  EFFICIENCY  OF  DIFFERENT  SItlfER  IODIDE 
ICE-FORMING  NUCLEI  GENERATORS, 
by  Hilda  Jaae  Saelliag.  Jaae  63,  30p. 

Uaelassified 


Baster's  thesis. 


Do 

S 

S 


escriptorst   •Cas-goBoratiag  systoii,  *Ico, 
ilrer  coapoaads.  Iodides,  Bf f ectivf Best , 
aokes,  Artificial  precipltatloa,  Melieorolog- 


r<  port 


ical  paraaaters,  ■oteorologieal  iastitaaeats, 
Nacleatiaa. 

Tests  coapared  the  productioa  ef f Icieajdios  of  the 
foUowiag  three  silver  iodide  ice-fori^lag  aaeloi 
geaerators!   oao  buraiag  charcoal  soakiod  la  a  2% 
silver  iodide  acetoae  solfltlaB,  oae  iaj  which  a 
Jet  of  propaae  gas  atoalBod  a  2%   silveit  iodide 
acetoae  solatioa,  aad  oae  ia  which  a  Jqt  of  coa- 
pressed  air  atoaised  this  saae  solutlok.   Aa 
aptical  pyroaeter  aeasarod  the  geaoratlor  opor- 
atiag toaperatares.   The  Uaited  States  Weather 
Bareaa  Bigg-Waraer  Type  Ice  Neclel  Coahiter  pro- 
vided coaats  af  the  aaaber  of  effectiva  lee 
BBclei  prodacad  by  the  goBorators  at  differaat 
teaperatBros.   Tba  tests  oecarred  at  these  three 


teaperatures  of  tbe  ice  Baclei  coaator,  -12  C, 
-13  C.  and  -20  C.   The  aaaber  of  active  auclei 
produced  per  seeoad  af  operatioa  aad  the  aaaber 
of  active  aucloi  prodaeed  per  graa  of  silver 
iodide  used  deteralaed  the  efficieBcy  of  the 
generator.   Ia  all  cases  tested  the  acetoae  air 
geaerator  had  higher  efficieacy  thaa  oithor  the 
charcoal  geaerator  or  the  propaae  geaerator. 
Both  the  acetoae  air  geaerator  aad  the  propane 
geaerator  had  equal  efficieacy  at  the  two  opor- 
atiag teaporatares  tested.   (Aathor) 


AO-407  488     Div.   2 
(TISTP/RLG)  OTS  price  $5.60 

Woathor  Foroeastiag  Research  Ceater,  0.  of 

Chicago,  111. 

ON  THE  INFLUENCE  OF  RELEASED  LATENT  HEAT  ON 

CYCLONE  DEVELOPMENT. 

by  Maurice  B.  Oaaard.   Jaao  63,  51p.  Scieatifie 

rept.  BO.  10 

Coatract  AF19  6O4  7230.  ProJ.  8641 ,  Task  8641O 

AFCBL  63  623  OBclassifiad  roport 

Descriptors:   •Cycloaos,  oHeat,  •Klaetic 
theory.  Theory,  Velocity,  Adiabatic  gas  flow, 
Mechaaics.  Motioa,  Statics,  Meteorology, 
FrictioB.  Naaorical  aaalysis.  Vertices, 
VaporisatiaB,  Wlad. 

Thelaflueaecs  of  release  af  lateat  heat  of 

vaporizatioa  oa  vertical  aotioB,  prodoetioa  of 
klBotie  OBorgy,  aad  devolopaeat  of  low-level 
vorticity  were  iavostigatad.   Tke  vertical 
aotioB  was  obtaiaod  by  solviag  tke  castoaary 
(diagaostic)  oaoga-oqaatioa,  aaklag  allowaBce 
for  korixoBtal  variatioas  of  tke  static  stability. 
Nuaerical  solatioas.  witk  aad  witkoat  iaclasiea 
of  released  latoafkeat,  wore  asod  to  obtaia 
ageostropkic  wiad  coapoaeats  aad  tkeir  effect 
upoa  tke  productioa  of  kinetic  eaorgy  aad 
vorticity.   Tko  foUowiag  rosalts  eaergedt  (1) 
tke  iaflaeace  of  released  lateat  keat  was  of  tko 
saae  order  of  aagaitade  as  tko  effect  of  dry- 
adiabatic  circBlatioas;  (2)  to  tke  aaplif icatioa 
of  tke  vertical  aotioas  tkat  resaltod  froa 
released  lateat  keat  correspoaded  iateasif icatioB 
of  the  low-level  coavergeace  aad  kigk-level 
divergeace;  (3)  tke  ageostropkic  wlads  associated 
witk  these  fields  of  coavergeace  aad  divergeace 
kad  coapoaeats  toward  lower  prossare.  tkas  giviag 
positive  coatribBtioBS  to  tke  prodactioa  of  kiae- 
tic  eaorgy  betk  at  low  aad  at  kigk  levels;  aad 
(4)  tke  coapatod  rate  of  prodactioa  of  low-level 
vorticity  exceeded  tko  observed  rate,  aad  evidoace 
saggests  tkat  frictioaal  effects  aay  be  iaportaat. 
(Aatkor) 


AO-407  574     Div.   2 
(TISTP/AW)  OTS  price  $2.60 

Operatioaal  Applications  Lab.,  Air  Force 

Caabridgo  Research  Ceater,  Wasbiagtoa,  D.  C. 

BIOGRAPHICAL  CHARACTERISTICS  OF  AIR  FORCB 

WEATHER  FORECASTERS. 

by  Alaa  M.  Korskaor  aad  Williaa  A.  Joaaor. 

Dec  59,  20p. 

ProJ.  9671,  Task  96717 

AFCRC  TB59  17  Uaelassifiod  roport 

Doserlptorst   *Woatker  foroeastiag,  Idoatifi- 
eatioa.  Air  force.  Military  porsoaael, 
SeloctioB,  Porsoaael. 

Biographical  charaetoristies  which  distiaguish 
betwoea  good  aad  poor  AF  weather  forecasters, 
as  rated  by  coUoagaes,  are  presoatod  for  itoat 
portaiaiag  to  age,  foraal  school  aad  traiaiag, 
aad  oa-the-Job  exporioBco  for  30O  officers,  aad 
for  129  warraat  aad  enlisted  forecasters. 
(Aathor) 


<^^ 
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3.   CHEMICAL  WARFARE 
EQUIPMENT  AND  MATERIALS 


A0-i06   956  01 T.       3.    27 

(T1SI«/M»)   OTS  prie*   #1.1( 


•  f   th*   d«eo«tMiB«Bti    •■   tut  ••tali   «as  ■•r« 
■  •T«r«    !•    tfc«    iM.r.lM    l«»t    tk«>    la    tha   •*■••- 
pk«rie-«xpo(.ra    tail.      «•   *•»•   iadicata   tfcat 

DS-2  aad   bata-propiplaetoaa  ara,    ia   gaaaral.    »»a 
laaat   earroiita   af   tlia   daeeataBlaaata   aralaatad. 

(Aatkar) 


l«««tl»a  ■•!•»«  »!»•.   Tlilak«l  Ckaaical   Carf. , 
PIKSSoil-TMioST   EELATIONSaiPS   Of  f ISCO-ILASTIC 

BlMBtkly   praflrats   rapt.    aa.    1,    «  Apr-31   ■•/  ^3, 
kf  ««Tl   C.   Klaabart    aa4  Jaek  Eakra.    4,  3mw  63, 
ip.    lapt.    5513  M1 
Caatraat   DA18  108iUICl30A 

Daclastiflad  rapart 

Dacariptarii   •riaida.  'Caa  gaaaratiif  ayttaat. 
•Plaaatkraaari.  Liqald  rockat  prapallaats, 
Nltraaaa  eaapaaadi.  Tetraxidei,  Caabattiaa, 
Casaa.  Piaaaara,  laeall  •aekaalaaa,  Taat*. 
Salld  raakat  prapallaata,  Caaallaa.  flaaa- 
tkravar  faali,  Tlicaalaitieity.  Biprapallaata. 

A  atady  la  baiaf  aada  af  tka  pkyileal  paraaatart 
af  aa.  praiaaTlaatlaa  (aad  axpal*!**)  •'  •  »*»«•- 
alaatlc  flaid  (tklckaaad  faaallaa).  aad  tka  ra- 
latad  prablaai  af  aaaas  af  praiiarisaliaa  aid  af 
raeall  eaapaaiat iaa.   Aa  a  raaalt  af  aaaa  tkea- 
ratieal  stadlaa  parfaraad  praTlaaaly.  praaaarlsa- 
tlaa  by  aaaai  af  kat  aaabaatlaa  «asas  «at  aa- 
l.etad  far  laTaitl«atiaa.   A  U^mi*   blprapallaat 
aai  aaaaratar  atlUslag  Bitra«aa  tatraxlda  aad 
aaayaaatrieal  dlaatKylkydrailaa  ai  axidlxar  aad 
faal.  ra.paetlfaly.  -aa  ekaiaa  as  bala«  "f*- 
•aatitlta  af  a  alasa  af  eaatrallabla-aatpat  kat 
...  praaaara  aaareaa.   Aa  altaraatUa  appraaek  to 
a  aaaraa  af  prataariaatlaa  aad  caaatarraeall 
tkraat  was  a  aalid-prapelUat  raekat  "i**  • 
eaalaat-dllaaat  bad  bataaea  tka  racket  aad  tka 
flaaatkraaar  faal  taak.   Tkia  '••'»«"'*i"/*^* 
ba  avalaatad  eaaaarraatly  altb  tka  llqaid  bl- 
prapallaat ayataa.   Praparatloa  af  a  firlag  iita 
far  apa-ratlaa  af  tka  flaaatkraaar  raaaareb  da- 
Tiea  at  raa«e«  ap  ta  150  yarda  Is  diseassad. 
(Aatkar) 


4.   CHEMISTRY 


AO-407  A»l 


ftir.      3, .17 


(TISTB/OM)  018  prlea  fi.60 

Naval  Cifll  «a«iaaarlBf  l-ab..  Part  Naaaaae, 

CoiioSION  »TO»I«S  OH  »■-€■  BKONTAWIIAHTS. 

by  C,  ».  Braainatta.   31  Apr  63,  53». 

Taekaleal  rapt*  aa.  B229 

^•*       •T         uaalassifiad  rapart 

Daseriptarat   •■atala,  'Staal,  'Cappar, 
•ilgaasiaa.  Mlaalaaa.  -Brass.  •Ziae,  •Braaaa. 
•staiBlass  Steal.  •Titaaiaa.  •Nlckal, 
.SilJklI«.!  Malga.a.e.  .V.aadi...  ^arrasifa 
llaalds,  •DacoataaUatioa.  •Blaachiag  •«•■*«. 
Blalagiaal  watfara  agaata.  Corrosioa.  Ckaaleal 
warfare  agaata. 

Tke  abject  ef  tka  task  aas  to  deleraiaa  tka 
carraslfaaass  ef  farieas  BM-C*  decoat.ai.a.t. 
taaard  tka  eaaaea  aetals  of  coastractioa   sack 
aa  ataal.  aeppar.  alaalaaa.  aag.esl.a  •■-«;«. 
■Itk  eapkasls  placed  ea  tke  aetals  aad  alleys 
V»i4   tt  tua  -aaafaetara  af  kigk-spe.d  •«'•''• 
Staadard  daae.taalaaata  »•«»•*??'?«, Jli  "" 
(sapar  trapleal  bleack)}  (2)  BANC  C^-l/a 
dicklaredlaetkTlkydaatoia  la  tetraekloratkaaa) } 
O)  feraallat  U)  bata-prapialacteaai  aad  15; 
DS-2  (dUtkylalatriaaiaa/aatkyl  celle.olir./..di«. 
kTdraxida-70/2B/2).  Tka  eerraaitaaaaa  ef  tkeae 
Uceltaalaaat.  te  33  aetals  aad  alley  "-  »"" 
aatalllc  aaaplaa  aaa  deteraiaed  by  »■•»"•••' 
teatai   oae  by  partial  iaaersiea,  eae  by  ataas 
pl.Vi.   axjls-ra!   la  ga-.ral  tke  corrosive  attack 


AD-407  090      UlT.   4 
(TISTB/EJH)  OTS  price  14.60 

St  Jasaok  Coll..  M.  Hartford  Coaa. 
rOBBATlON  OF  ENEBGt  EICH  COWOUNDS  AT  LIGHT 
ACTIVATED  SENSITIZE!  SOBFACES. 

Flaal  rapt. 

by  Barla  Clare  Barkkaa.  Jaae  63.  i3p.  .-..-. 
Caatract  AF19  60A  7224.  ProJ.  6694.  Task  669402 
AFCBL  63  608  Oaclasslflad  report 

Oescrlpterst   •Pkotoekealstry.  •Orgaalc  coa- 
poaads.  •Catalysis.  •Catalysts,  Polyaerliatloa. 
Ckaaical  raactloas.  Polyaars,  Ziac  eoapoaadi. 
Oxides.  Pkotosaasitlrity.  OltraTiolat  '•*[•- 
tiea.  Pkotoelectrie  aaterlals.  Seaieoadaetors. 
Orgaalc  pigaeats.  Ckloropkylls,  Hydrogea  coa- 
poaads.  Peroxides. 

Stady  ef  pkotoseasltlaad  oxidatloa  of  »»•?""][, 
aleokel  to  aeetoae  at  ZaO  sarfaces  irradiated  by 
ligkt  at  3650  A  iadicates  tkat  aa  excited  0 
aalaa,  probably  02(-).  is  tka  pkoto-actiTatad 
•eater  foraed  at  tke  catalyst  sirface.  Tke 
alcokol  is  aaaatitttlTely  ceaverted  to  aeetoae. 
Fora.tioa  of  kigk  aolecalar  aeigkt  poljr-ars  oa 
Irradiitioa  of  aatkyl  aetkaerylata  la  dilate 
solatloas  at  ZaO  sarfaces  coaflras  tke  role  of 
02(-).   Botk  feraatloa  aad  daeoapositioa  of  H202 
at  irradiated  ZaO  sarfaces  are  iafcibited  by 
cyaaides  aad  aaldei.   ExteasiTa  It  stadias  of 
ZaO  catalysts  pretreated  witk  solatioai  of 
cyaaides  aad  aaides  skew  stroagly  •""'"•J  ""  .  . 
coatalalag  fr.gaeats.   Kaowledge  of  tke  effects  ef 
0  aad  foraaalde  st  Irradiated  ZaO  sarfaces  aas 
atilixad  to  coastract  pkotoelectrie  cells  altk 
electrodes  aade  by  coatlag  ZaO  oa  Pt  aesk. 
DiscoTory  oS   a  aaiqaa  aad  affleieat  pketoseasi- 
tised  traasforaatioa  of  caroteae  la  tka  preieaca 
of  pkeopkytiae  irradiated  by  red  ligkt  Is 
reported.   (Aatkar) 

AD-407  266     Oiv.   4 
IT1ST1/TC6)  OTS  pViee  $1.60 

Naval  Besearck  Lab.,  Baskiagtaa,  0.  C. 
Im  BEHlnSSoF  BONOLAYERS  OF  PBOGRESSI VELY 
FLUOEINAWD  FATTir  ACIDS  ADSOBBEO  ON  BATEB. 
by  Bariaaae  K.  Beraett  aad  B.  A.  Zisaaa. 

5iL'l!i[pt!'5932'        Uacla.sifi.d  report 

Descriptors:  •Beaoaolocalar  "i««-  "'j"' 
acids.  •Bater.  •Orgaalc  ceapeaads.  *"'•«• 
active  sabstaaces.  Serf ace  area.  Sarface  lea- 
alea.  Filaa.  Pressare.  pH.  Orgaaie  selyeats. 
llactrlcal  praperties.  «»••"*«  M*"*!*;* 
Sarface  properties.  Plaarides.  Abserptiea, 
Orgaalc  ceapeaads.  atkers. 


A  stady 

teatlal 
of  aeae 
flaeria 
leas  pH 
acids  « 
perf lao 
aad  per 

■itk  SB 

flaerok 


was  aade  ea  tke  fefaa-area,  SBrfaee  pe- 
-area,  aad  sarface  aeaeat-area  relatieas 
layers  ef  tae  serlaa  af  pragressitely 
ated  fatty  acids  spread  ea  aatar  at  rar- 

valaas.   Tke  series  aero  B-keptadaeaBeie 
itk  SBbstitatleas  la  tke  l7-pesitieB  ef 
reaetkyl,  perf laoropropyl.  perf laerepeatyl. 
fl.erekeptyl  groaps.  aad  a-aadacaaalc  acids 
bstitatieas  la  tka  11-pesitiea  ef  per- 
apiyl.  parflaereactyl,  aad  perf laerodecyl 


groaps.   Ia  botk  series  tke  stability  af  tke 
aoBolayars  at  all  pB  valaes  falls  eff  Rapidly 
altk  progressively  skerter  perflaare  sjagaeats. 
Tke  ceapressed  filaa  ef  all  stable  acil4s  are  ia 
tke  llqaid-coadaased  state,  iadicatlagi  liaitiag 
arees  per  aelecale  of  36  te  38  sqaara  aagstraas. 
Tke  ckeaga  ia  sarface  peteatials  ef  alli  filas  Is 
larger  tkaa  tkese  ef  aay  alipkatic  aci|4  aad  skeas 
tkat  tke  dipele  is  orieated  ia  tke  oppj^site  di- 
ractioB.   (Aatkar) 


AD-407  380 


DiT.   4,  16 


(TISTB/AAR)  OTS  price  |3.60 

TeckBological  U.  of  Delft  (NetkerlaadJ 
ADVANCED  STUDIES  ON  THE  EFFECT  OF  ULTBAVIOLET 
LIGHT  ON  CEBTAIN  CONSTITUENTS  OF  NUCLBIC  ACIDS 
AND  THEII  INTERACTION  HITH  ADJACENT  BATES 
BOLBCULES  UNDER  THESE  CONDITIONS. 
Fiaal  teckaical  rapt.,  1  Nov  61-1  Nav  f2, 
by  B.  Beraads.  1  Nav  62,  1v. 
Caatract  DA91  591BUC2022 

Uaclassifled  report 

Oascriptorsi   •Badiatioa  effects,  •Nacleic 
adds,  •Ultraviolet  radlatioa.  Electroaag- 
aetie  aavaa,  Bater,  Belaealas,  Seasitlvity, 
Pelyaers,  Bats,  Llvar,  OeexyriboBBClaic  acid, 
BiboBBCleic  acid.  Tracer  stadiea.  Cliroaate- 
grapklc  aaalysis,  Cells,  Aaiao  acid^,  Dyes. 

AD-407  465      Oiv.   4 
(TISTB/AAB)  OTS  price  •2. 60 

Aray  Biological  Labs.,  Frederick,  Bd. 

THE  THEORY  OF  ACID  DISSOCIATION  IN  SOUITION, 

by  N.  A.  Ixaaylov,  tr.  by  Ckarlas  T.  (iitartag,  Jr. 

Bay  63,  27p. 

ABL  Traas.  ao.  735 

Daclasslfiad 


Traas.  froa  Pkysical  Ckealstry,  vol. 
11.  pp.  2047-2066.  1954  (Copies  avail 
DDC). 

Descriptors:  •Olssociatioa,  'Acids 
Bolecalar  properties.  Eqaatloas,  Aa 
Bolocales,  loaisatloa.  Electrolytes 
Broaldet.  Iodides.  Cklorates.  Tkeer 


:-pport 

Issaa 

iikla  froa 


AD-407  477     Div.   4 
(TISTB/TCG)  OTS  price  |2.60 

Baaaaael  Call.,  Besearck  Laagaag*  Caa^^r,  Bestea, 
Bass. 

CHINESE  (BAINLAND)  SCIENCE  AND  TECHNOllOGY 
JOUBNALS.  TABLE  OP  CONTENTS, 
by  N,  H.  Ng.   Jaa  63,  23p.  Bept.  aa. 
Caatract  AP19  604  8505 

Oaclassified  r« 

Descriptors:   •Ckealcal  iadastry,  •abstracts, 
•Ckaaical  eagiaeariag.  •Orgaalc  caafikaads, 
Petreleaa.  Oistilliag  pleats,  Oxida^oa.  Beac- 
tioa  kiaetics,  Vaaadiaa,  Catalysts, 1 Valcaaiza- 
tioa,  Salfar  ceapeaads.  Dioxides,  Hfat  traasfer, 
Liqaids.  Viscosity,  Abserptiea,  Celtalosic 
plastics.  Vapers.  Ckaaical  eqailibriiia. 


SalatioBi, 

Sysis.  loas. 

Fleerides, 


If 


AD-407  55p     Div.   4 
(TISTN/ODN)  OTS  price  $2.60 


Aerospace  Corp.,  Lea  Aagelea.  Calif. 

CALCULATION  OF  RATE  COEFFICIENTS  FOR  SOBE  ELC- 

BENTABT  REACTIONS.   HYDROGEN.  DEDTERipB,  AND 

DEUTEBIDB  HYDRIDE  NITH  CHLOBINE, 

by  Roger  L.  Bilklaa.   15  Nay  63.  24p.   TDR169 

3230  10TN4 

Coatraet  AFO4  695  169 

SSD  TOB63  99  Uaelaaalfla^  rMDart 


* 


CHEMISTRY  -  Division  4 

Descriptors:   •Hydrogea.  •Deateriaa,  •Cbleriae, 
•Beactiea  kiaetics.  Hydrides,  Deaterated  cea- 
peaads. Heat  ef  activatioa.  Isotopes.  Ckaaical 
reactioaa,  Eaergy,  Tkaory,  Ceaplex  coapoHods. 
Fraqaeacy,  Data,  Gases. 


Bate  coo 
tieas  of 
dride  »i 
faces  ef 
HC12  aad 
te  aatck 
cordaace 
efficiea 
rre  tkea 
reactiea 
tke  rela 
H-fC12  CO 
resalts 
valaes  r 
eelaalat 
ef  tke  p 
type  exp 
qaired  i 
tke  stra 
traasiti 
ceaplex 
(Aatker) 


ffiei^ats  ware  ca 

kydregea,  daater 

tk  ckloriae.   Tke 

tke  isotopic  tra 

H2C1  aere  ceastr 

experiaeatal  act 

altk  abselate  ra 

ts  calcalated  aai 

used  to  evalaate 

of  H2/HD.  H2/D2 

tlva  rates  of  tke 

apered  to  tke  bac 

agree  very  aell  a 

eperted  ia  tke  li 

ieaa  akoa  tkat  pr 

reexpoaaatial  fac 

rassioa  for  rate 

a  order  te  obtaia 

ctare  aad  vibrati 

oa  states.   Agree 

tkaory  altk  exper 


Iculated  for  tke  reac- 
iaa.  aad  deateriaa  ky- 
poteatlal  eaergy  sar- 
Bsitioa  coaplexes  ef 
acted  by  tke  Sate  aetkod 
ivatioa  eaergies  ia  ac- 
ta tkaory.  Tke  rate  ce- 
ag  abaolate  rate  tkeory 
tke  relative  retes  of 
witk  ckloriae  atoas.  aad 

fast  reactiea  step 
k  reactioB  H-t-HCl.   Tke 
itk  tke  few  experiaeatal 
terature.   Tbeoretical 
lor  experiaeatal  valaes 
tors  ia  tke  Arrkeaias- 
coastaats  are  aot  re- 
better  iaforaatioa  oa 
oaal  freqaeacies  ef  tke 
aeat  of  tke  activated 
iaeat  was  satisfactory. 


AD-407  601      Div.   4 
(tiSTNACC)  OTS  price  $3.60 

OJia  BatkiesoB  Ckealcal  Corp.,  New  Haven,  Cobb. 
A  NEH  SERIES  OF  ORGANOBORANES  III.   SOME  REAC- 
TIONS OF  11 ,12-DICARBADODECABORANE  (12)  (CAB- 
BOBANE)  AND  ITS  DERIVATIVES. 

by  T.  L.  Hayiag.  J.  B.  Agar.  Jr.,  S.  L.  Clark. 
B.  P.  Alexaader.  aad  S.  Papetti .  Juae  63,  30p. 
Teckaical  rapt.  bo.  16 
Coatraet  Noar339500,  Task  NB356  431 

Uaclassifled  report 

Descriptors:   *OrgaBoboraBei .  •Boraaes, 
•Orgaalc  ceapeaads,  Substitutioa  reactioa, 
Ckealcal  beads,  Boroa.  Hydrogea.  Atoas.  B'tal- 
lorgaaic  ceapeaads,  Silaaes,  Litbiaa  coapoitnds. 


Ckaaical  reaetieas,  Syatkasis  (Ckeai 


coapoi 
•try). 


Tke  geaeral  partlcipatioa  of  carboraae  aad  its 
derivatives  ia  staadard  orgaalc  ckaaical  traas- 
foraatloas  was  establlskad.   Beaetioas  of  car- 
boraaa  aad  soae  fBactioaally  sabstitatad  deriva- 
tives are  described.   Dlffereaces  ia  tke  reactiv- 
ity of  tke  kydrogea  atoas  attacked  to  carboa 
ateas  of  carboraae  froa  tkose  attacked  to  tke 
boroa  atoas  was  deaoastrated.  (Aatkor) 


AD-407  611     Div.   4 
(TISTN/EJH)  OTS  price  $1.60 

Bilan  U.  (Italy) . 

NEB  HYDBIDES  OF  TBANSITION  BETALS. 

Aaaaal  teckaical  rapt,  for  Nov  61-Oct  62, 

by  Laaberto  Nalatesta.  10  Nov  62,  9p. 

Great  AF  EOAB  62  34 

AFOSB  4746  Oaclassified  report 

Descriptors:   •Hydrides,  *Coaplex  cowpouads, 
•Betalorgaalc  coapoaads,  •Orgaalc  coapoands, 
ladlua  coapoands,  Bkealaa  coapoaads,  Copper 
coapoands.  Silver  coapoaads.  Gold  coapoaads. 
fkospklaes,  Syatbesls  (Ckealstry).  Bolecalar 
stractura,  Absorptloa  spectraa.  Bolecalar  spec- 
troscopy, Bolecalar  Isoaerlsa,  Naclear  aag- 
aetlc  resoaaace,  Traasitioa  eleaeats. 

Berk  cerried  eat  oa  iridiaa  ceaplex  kydridas. 
wkick  was  pablisked  ia  Gaxxatta  Ckiaica  Italiaaa 
witk  tke  title  Trikydrido  tristrlpkeaylpbes- 
pkiaairidiaa  coapouads,  is  described.   Berk 
carried  oat  oa  rbeBiaa  ceaplex  bydrldes  Is  alsa 


Division  5  -  COMMUNICATIONS 

daaeribO.   T«o  vary  litaraatiag  atw  coapouads 
of  this  elaia  art  rapar4^a4.  ttitareh  oa  eoa- 
plax  hydrltfat  af  gald  it  raparttd.  This  ra- 
■aarek  lad  ta  tka  dlaeavary  of  losa  vary  aaafaal 
darlvataa  af  saravaiaat  gold,   laaaareh  oa 
eoaplax  hydridas  of  coppar  was  aadartakaa,  aad. 
a  fa«  prallalaary  raialta  ara  diieaiiad.  (Aathor) 

AO-407  679      DiT.   4,  25 
(TISTH/TC6)   OTS  prica  t3.60 

Narth««stara  0..  Kvaastoa,  111. 

ACIDODirrHTLBNETIIAMINECOLD  (ill)  COIPLEXCS: 

PICrAIATIOM,  SOLtrriON  CHKIISTRT  AND  ELECTRONIC 

STIDCTURE, 

by  ■illlaa  H.  Baddlay.  Prad  Baiola,  Harry  B. 

Cray,  Clarita  Noltlag,  aad  A.  J.  Poo.  1962,  1v. 

Caatraat  APi9  638  315 

APOSI  i701  Daelastlfiad  raport 

la  caaparatiaa  vltk  Colaabia  0..  Now  York. 

Oaieriptars:   "Caaplax  eoapoaads,  "Gold  coa- 
poaads,  'lotalorgaaic  coapouadi,  "Orgaaic 
eaaponadi,  Ckleridoi,  Broaidas,  Solubility, 
Salatloat,  loaisatioa,  Elactroai,  lolecalar 
atraetaro,  Ckoaical  eqailibriua,  Atoaic 
orbltali,  Atoaic  oaergy  levoli.  Pb,  Batai 
(Ckeaiitry),  leactioa  kiaetics,  Ckoaical 
boadt,  Syatbosis  (Ckaaiatry) . 


Tko  propa 
(III)  sal 
X2  (diaa 
Br(-)  is 
aqaaaas  a 
tko  aaiao 
Jagato  ba 
oao  proto 
E^allibri 
for  tba  k 
af  tba  (A 
plaxas  or 
laval  cla 


ratioa  of  acidodiotk 
ts  aitk  tko  geaeral 
-  NB2C2HANHC2R^NH2  a 
raportad.   Tko  coaipl 
alatioa,  iaaiilag  a 

aitrogaa  atoas.  Tk 
sas,  (Aa(dian-H)X)X 
a  and  X  -  Cl(-).  Br( 
aa  eoastaats  far  (N- 
ydralysis  ara  giraa. 
■(dlaa)X)(2>)  aad  (A 
e  assigaad  atiag  a  a 
ssificatioa.   (Autko 


yleaotriaainegold 
faraala  (AB(diaa}j[) 
ad  X  -  Cl(-), 
•zas  ara  aeida  ia' 
prataa  fraa  oaa  of 
•  raaaltiag  eoa-  v 
(diaa-H)  -  diaa  lofs 
-) .  aar*  isalatad. 
H]  iaaisatioa  aad 

Eloetraalc  sp«ctra 
a(diaa-l)X)(-»^)  coa- 
olocalar  orbital 
r) 


5.   COMMUNICATDNS 


AB-i06   902  Oiv.      5.    15 

(TISTP/MFA)    OTS   prica   #7.60 

Titra  Labs.,    Hast  Oraaga,    N.    3. 

COHMUNICATION   SYSTEMS   TECHNIQUE    BASED    ON 

FUNOAMNTAL  CONCEPTS    OF    JACQUES   HAOAHAIO. 

Fiaal  rapt., 

by  liebard  6.  Sagars.  10  Jaaa  63.  70p. 

VL2262  13  0 

Coatraet  AF30  602  26ii9,  PraJ.  i519.  Task  ^51903 

BAOC  T0B63  177         Oaelassifiad  raport 

Ooaeriptorst   •Coaaaaieatioa  systaas,  latogral 
aqaatioas,  Foariar  aaalysis,  Modulatioa, 
Partial  diffaraatial  aqaatioas,  Noisa,  Cir- 
eaits,  Caaaaaicatioa  tkaory,  Polyaoaials, 
latagral  traasforas,  Dasiga,  Faactiaaal 
aaalyiia. 


A  variaty  of  faadaaaatal  lava 
eoaaoa  aaalytical  foaadatioa 
Jacqaas  Hadaaard,  was  coadact 
af  daralapaaat  of  advaaead  cai 
syataas.  Ckaptar  I  prasaats 
ysis  appraaek  ta  tka  daaodala 
faraalatad  ia  •  systaa  af  iat 
D.  C.  Yaala.  Its  priacipal  c 
eassiaa  of  tko  aagiaaaring  si 
qaadratic  variabla  priacipla 


stigatioas,  «itk 

ia  tka  «ork  of 

ed  for  tko  purposo 

waaaieatioas 

a  faactioaal  aaal- 

tioa  problea  as 

agral  aquatioas  by 

eataat  is  tba  dia- 

gaificaaoa  of  a 

tbat  aadarlies  tba 


Yaala  foraalatiaa.   Ckaptar  II  eaaeaatratas  aa 
aatkaaatieal  eaasidaratiaas  aitk  tka  daal  par- 
pasa  of  eaaplatlag  tka  argaaaats  iavalTad  ia 
Ckaptar  I  aad  iadieatiag  wkara  farward  aark  is 
aaadad  to  aalarga  tka  doaaia  of  tka  validity  of 
tka  tkaory  of  Cbaptor  I.   Ckaptar  III  prasaats 
coaauaicatioa  taakalqaos  dorivabla  fraa  iaei- 
denco  aatricos  of  balaaeod  iaeoaploto  bloak 
dasiga  coaf igarat laas.   (Autkor) 


AO-A07  306     Div.   5,  8 
(TISTE/OHO)  OTS  prico  $1.60 

Electro  Pkysics  Lab..  ACF  Eloctraaies, 

Bladaasbarg,  Nd. 

NOaOGRAMS  FOR  OBTAINING  THE  ARRIVAL  ANGLE  AND 

BEARING  OF  RADIO  HAVES  FROM  MEASUREMENTS  OF  PHASE 

DIFFERENCE  BETHEEN  THREE  STATIONS  ARRANGED  IN  AN 

EQUILATERAL  TRIANGLE, 

by  ■.  Liadaaaa  Pbillips.   23  Apr  63,  Extaraal 

Taekaical  Maaaraadaa  aa.  El 3 

Uaelastifiad  rapart 

Dascriptarsi   •Noaagrapks,  Maglo  of  arrival, 
ladio  rocaivars,  Pkaso  aoasaroaaat,  Trigaaaae- 
try,  Ootoraiaaats,  Matkaaatical  aaalysis,  Radia 
aavas. 

Tka  aoaograpkic  procedures  described  are  dovisad 
far  facilitatiag  coaputatioa  of  values  for  aava 
arrival  aaglos  obtaiaod  froa  a  3-statioa  racaivar 
systaa.   Tba  origiaal  effort  was  coaductod  to 
siaplify  tke  rosolatioa  af  tba  aaglo-of-arrival 
vaetar  froa  coapoaaat  aeasaroaeats  aade  oa  a 
widabaad  •3-part'  recaiviag  systea  at  a  fiald 
sita.   Tka  particalar  3-port  coaf iguratiaa  ati- 
lisad  tkree  wldobaad,  vertically  polarlaad,  aoao- 
pala  aataaaat  placed  at  tka  apaxas  af  «a  aqailat- 
eral  triaagla.   (Aatkar) 


AO-407  343     Oiv.   5.  8 
(TISTE/OHO)  OTS  prica  |12.$0 

Coraall  Aaroaaatical  Lab.,  lac.,  Baffala,  N.  T. 

INVISTIGATION  OF  ANALOG  AND  DIGITAL  COMMUNICATION 

STSTnS  (PHASE  3  REPORT)  . 

riaal  rapt..  Fab  62<-Fab  63, 

by  Jaka  6.  Lawtaa.   Hay  63,  175p.  UA1i20  S  3 

Coatraet  AP30  602  2210,  Pra.i.  i519.  Task  451903 

lAOC  TDI63  U7         Uaclassifiad  rapert 

Dascriptarsi   *Coaauaicatioa  systaas,  *Frfqaaacy 
aadalatioa,  atigital  aystaas,  "Aaalog  systaas, 
Matkaaatical  aaalysis,  Palso  aodulatioa,  Codiag, 
Data  traasaissiaa  systaas,  Coaaaaieatioa 
tkaory. 


Tka  rasalts  af 
variaty  of  top 
aaalog  aad  dig 
ara  presaatad. 
of  FH-aodalata 
is  aada  of  tka 
tion  witk  aa  i 
tiOB  Hiaaer  fi 
aodulatioa  fua 
applied  to  est 
aaalog  coaauai 
of  PCM  systoas 
is  iavastigata 
boaads  for  sys 
Praviaus  wark 
ekaaaals  by  tb 
axtaadad.  Tka 
N-ary  digital 
ekaaaal,  wkiek 
af  tka  eeatrae 


faadaaaatal  tavast igatiaas  aa  a 
ics  related  to  tko  optialsatiaa  of 
ital  data  coaaaaieatioa  systaas 

Tka  aaxiaua  likelikood  astiaatioa 
d  sigaals  is  iavest igatad.   A  study 

tkraskold  pkaaoaoaoa  in  FM  raeap- 
daal  diseriaiaator  aad  a  postdatae- 
Itar  far  tke  ease  of  a  raadaa 
ctioa.   laforaatioa  tkeory  is 
ablisk  bounds  oa  tke  perforaaace  of 
eatloas  systaas.   Tke  perforaaace 

for  traasaittiag  analog  laforaatioa 
d  aad  coaparod  witk  tkaaretieal 
teas  af  praseribad  eeaplaxity. 
oa  tka  partial  ardariag  of  digital 
a  eritarioa  af  iaclasioa  was 

aaalysis  af  tka  aptiaiiatioa  a. 
systaas  oporatiag  avar  a  disparsiva 

was  begua  daring  a  pravioas  pbaaa 
t,  is  furtbar  advaaeed.   (Aatbar) 


6.    DETECTION 


AD-i06  843     Div.   6,  2 
(TISTP/MFA)  OTS  priea  #1.60 


llliaais  State  Hater  Servay.  Urbana. 
INVESTIGATION  OF  THE  QUANTITATIVE  DETERMINATION 
OF  POINT  AND  ARBAL  PRECIPITATION  BY  RMDAR  ECHO 
MEASUREMENTS. 

Quarterly  tackaieal  rapt.  aa.  6,  1  JaH-31  Har 
by  B.  A.  Haallar,  G.  B.  Stout  aad  HilUiaa  C 
Aekeraaaa.  31  Mar  63.  13p. 

Coatraet  DA36  039se87280,  Task  3A99  OM  001  01 

wart 


I3p.  J 

)0,  Task  3A99  01 

Uaclassifiad  ti\ 


63. 


Dascriptarsi   aRadar  aeke  areas,  "Rndar, 
*Raiadraps,  lastraaeatat iaa,  Caaeraia, 
Traf f ieability.  Radar  traekiag,  Radidr  aa- 
taaaas,  Haasaraaaat,  Hataorology,  Analysis. 


J. 


Raindrop  caaaras  ware  raiastallad 
Ceatral  llliaais  Raiagaga  Network.   Rksalts  of 
stratifyiag  drop  sise  data  froa  Hajurja  witk 
raspaet  to  kaigkt  af  the  aaadaasatioaj  level  are 
prasaatad.   Tkasa  iadieata  tkat  tkarejiare  sig- 
aificaat  diffaraaca  ia  tka  distribatida,  but  the 
axplaaatloa  of  tbasa  differeaees  is  net  clear. 
Aa  axaaple  of  a  tiaa  saqaoace  of  drop  'sise  data 
obtaiaad  at  Mt.  Hitbiagtoa,  New  Mexicj^,  ia 
presaatad. 


A0-i06  859     Div.   6,  i 
(TISTP/AH)  OTS  priee  $7.f 


RCA  Service  Co..  lac,  Patrick  Air 

Fla. 

THE  ACCURACY  OF  AMR  INSTRUMENTATION. 

by  H.  P.  Maaa.   17  Dec  62,  I8lp. 

APMTC  TDR63  3 

Oaelassifiad 


Pet 


Supersedes  APHTC  TI61-23,   AO-270  800, 
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AO-406  933     Div.   6 
(TISTP/HPA)  OTS  priee  $1.60 

Hatkias-Jokasoa  Co.,  Palo  Alto,  Calif] 
APPLIED  BESEARCH  ON  TECHNIQUES  FOB  LIMHT  MODULA- 
TION DETECTION. 

AddeaduB  to  iateria  eagiaeeriag  rapt.  aa.  3, 
1  Jaa-31  Har  63. 

by  S.  r.  Sobattka.   31  Har  63,  lOp. 
H  J63  610B12  1 
Coatraet  Ar33  657  8917 

Uaclassifiad  daport 


g. 

». 

ar. 

oly- 
eries. 


of 
atic 
sioa 

aad 

ei  of 

coa- 

arious 

a 

let  of 

eler- 

ed  ia 

k  are 


DETECTION  -  Division  6 

Descriptors!   •Electroa  guns.  "Ligkt,  •Detec- 
tion, Lasers,  Pkototubes,  Hierowaves,  Photo- 
catkodes,  Hlrrors,  Diffraction,  Raage  fiading, 
Teleaeter  systeas.  Design,  Sensitivity,  Propa- 
gation, Hodulatioa,  Electroa  beaas. 


Tke  relative  advantages  of  converge 
and  linear  flow  gun  traveling-wave 
are  discussed.   Convergent  flow  gun 
able  in  the  following  two  situation 
assuaed  tkat  the  light  signal  is  co 
focased  onto  the  photocathode  by  a 
soae  kind!   (l)  The  light  source  it 
and  the  iaage  is  larger  than  the  ph 
ia  this  case  tke  receiver  sensitivi 
tional  to  tke  cathode  area;  (2)  The 
is  effectively  a  point,  e.g.,  a  las 
tkis  case  the  iaage  aay  be  saaller 
cathode,  but  the  larger  the  pkotoca 
less  directioaal  is  tke  receiver — a 
consideration  when  the  source  aad  r 
be  perfectly  aligned,  aad  ataospher 
cause  virtual  action  of  the  source, 
teleaetry,  aad  later  raage  finding 
typical  exaaples  of  tkis  situation. 


AD-407  251      Div.   6,  25,  30 
(TISTP/HSS)  OTS  priee  |1.60 

Little,  Arthur  D. ,  Inc.,  Caabridge,  Mass. 

NEAB  INFRARED  BACKGROUND  CLUTTER  AND  ATMOSPHERIC 

TRANSMISSION.   INSTRUMENTATION. 

Seaiaanual  rept., 

by  E.  C.  Reifenstaia,  III,  P.  C.  v.  Tkuna  and 

H.  H.  Blau,  Jr.  May  63.  9p. 

Coatraet  AF04  695  202 

SSD  TDR63  U6  Uaclassifiad  rapert 

Descriptors!   •lafrared  research,  •Interference, 
Infrared  detectors,  lastruaentat ion.  Infrared 
phoBoaeaa,  Ataospheries,  Signal-to-noise  ratio. 
Solar  speetrua,  Ataosphere,  Measureaent, 
AttenuatioB,  Radar  clutter.  Background, 
Infrared  radiatioa. 


nt  flow  gun 
phototubes 
s  are  prefer- 

s,  where  it  is 
llected  aad 
teletcrope  of 

not  a  point 
otocathode. 

ty  is  propor- 
light  sources 

or  source,  in 
thaa  the 

tbode,  the 

n  iaportant 

eceiver  cannot 
ic  effects 
Satellite 

systeas  are 

(Autkor) 

Tke  iastruaentatioa  pkase  of  aa  infrared  baek- 

grouad  aaasureaent  prograa  is  suaaarized.   Its 

objective  is  to  obtaia  iafrared  background  data 

froa  a  U-2  aircraft  that  will  assist  ia  the  de- 

siga  aad  evaluatioa  of  future  space-based  iafra- 

red detectioa  systeas.   It  is  plaaned  to  aeasar* 

the  statistics  of  background  clutter  ia  tke  1-3 

aieroa  ragioa  witk  0.10  aicroa  resolutioa  for  a 

variaty  of  geoaetrical  coaditioas  of  solar  il- 

laaiaatioB  aad  viewiag  aad  to  aeasure  solar 

spectra  for  a  raage  of  aircraft  altitudes  aad 

solar  elevatiaas.   Tkis  raport,  wkiek  covers 

tke  period  froa  Noveaber  1962  to  Hay  1963. 

deals  witk  tke  iastruaentatioa  aad  data  gatkar- 

iag  aspects  af  tka  prograa.   (Autkor) 

AO-407  557      Div.   6 
(TISTP/HSS)  OTS  priee  $11.50 

Radiatioa  Lab.,  U.  of  Hiekigaa,  Aaa  Arbor. 
STUDIES  IN  BADAB  CBOSS  SECTIONS  XLVIII  - 
DIFFRACTION  AND  SCATTERING  BY  REGULAR  BODIES 
III   THE  CONE, 

by  I.  E.  Kleiaaan  aad  T.  B.  A.  Seaior.  Jaa  63. 
U3p.  Rept.  BO.  3648  2  Ti  Seieatific  rept.  bo.  5 
Coatraet  AF19  604  6655,  ProJ .  5635,  Task  563502 
<AFCRL  63  29  Uaclassifiad  report 

Descriptors:   •Radar  ecko  areas,  •Radar  ecko 
areas.  Scattering,  Tkeory,  Boundary  value 
probleas.  Conical  bodies,  Configuration, 
Hierowaves,  Radar  refleetioas.  Diffraction 
Conical  bodies. 

Tke  objective  is  to  deteraiae  aeans  for  coaputiag 
the  radar  cross  section  of  objects  in  a  variety 


Division  7  -  ELECTRICAL  EQUIPMENT 


•  f  diffcrcat  ••vireaa«iitt.   Thlt  ka*  1*4  to  •« 
•xtvailea  cf  til*  lavasttaattoa  ta  laalada  act 
•aly  tha  ataadard  keaadary-valaa  prablaai,  bat 
alto  laab  topics  as  tba  oaitatea  aad  propa«atlea 
af  oloctroaafaatic  aad  aeoaatlc  »a«ot.  aad  pba- 
aoaaaa  connacted  «ltli  ioniaed  aadia.   (Aathor) 

A0-i07  5«i     l>i»-   6,  19,  11 
(TISTF/AW)  OTS  prica  $15-50 

laartoa  Elactric  Bffl.  Co..  Soata  Barbara.  Calif. 
riASIBILITY  STUDY  OF  TUtRAlN  SENSORS  AND  TEIRAIN 

SBMSING. 

riaal  taahataal  rapt.. 

by  Harry  r.  Cllaora,  Jr.,  Ilehard  C.  laaaoy,  aad 

Tkaaat  t.  Faby.  28  Dae  62,  228p. 

Caatraet  DAOi  4950RD3569 

Uaalasiiflad  rapart 

Oaaeriptarat   •Optical  aaaaaiag,  •Raaga  fladlag 
Opttaal  aqaipaaat,  Vahlclaa,  AatoMtlo,  Paasi- 
biUty  itadlaa.  Idaatlf leatiaa,  Tarrala. 

•Vtlaal  t««balo**  "«'•  •ta^i*^  '•'   applieatiaa 
la  a  tarrala  aaatar  •bleb  ■oataraa  tba  prafila 
•ad  caatiitaacy  af  tba  tarraia  ahaad  of  a  eroat- 
aaaatry  ailitary  vabicla  aad  providat  iaforaatioa 
far  tba  aetaatiaa  af  aa  aetiva  vabiclt  latpaaflan 
•  ystaa.   Aatasatlc  aptieal  raa^laf  tacbal<|aat 
vara  faaad  ta  ba  taitabla  for  tarraia  profile 
■aaaiaf.   Optical  aethoda  of  tpatlal  aad  spactral 
aaalyti*  af  aa  laaga  of  tba  tarraia  «ara  tbowa  to 
bafa  caaildarabla  proaiia  far  eaaaittaacy  datar- 
■laatloa.   Praliaiaary  dasigai  for  aqai^aaat  far 
tarraia  prafila  aad  coaalataacy  aaaaiaf  ara  asad 
aa  a  baaii  far  parfaraaaca  avalaatiaa.   (Aatbor) 

AD>i07  598      OU.   6.  12 
(TISTP/HSS)   OTS  prlea  $7.60 

■CA  Sarvlea  Ca. .  lae..  Patrick  Air  Farca  Basa. 

Fla. 

■ABAI  3.16  ACCUIACY  CTALUATION. 

riaal  rapt., 

by  Edfar  P.  Hall  aad  A.  E.  Rof faaaa-Hydaa. 

21  Fab  63.  27p.  Syttaat  Aaalytli  Tacbaleal  rapt. 

ao.  25 

Coatract  AF08  606  5300 

AFBTC  TDR63  i 

Oaelaiilfiad  raport 

Oaaeriptorsi   *tadar  trackiag.  Aatlaiitlla 

dafaaia  lyataa.  Galdad  aistlla  trackiag  lyi- 

taas.  Errors.  Radar  aqaipaaat.  Trackiag.  Galdad 
■isalla  dataetloa. 

Aaearacy  aad  trackiag  parforaaaca  of  tba  Atlaatic 
■istlla  Raaga  AN/FPS-16  radar  No.  ).^6.    locatad 
at  Craad  Bakaaa  Islaad.  is  avalaatad  froa  data 
eallaetad  diriig  two  tyyical  alsslla  trackiag 
oparatiaas.   Tba  rasalts  (bow  tbat  tba  iastra- 
aaat  parfaraaaea  aas  qalta  eoasistaat  wltb  spacl- 
flad  eapabilitlas  bat  tbat  aperatioaal  elrcaa- 
•taaeas  aad  axtraaaaas  factors  aay  glra  rlsa  to 
apparaat  systaaatic  arrors  of  slxaabla  aagaitada. 
Tba  issaa  of  coafoaadad  fligbt  tost  data  caa  ba 
pravaatad  by  apprapriata  aditiag  af  tba  radar 
aaasaraaaats,  basad  aa  racagaltiaa  aad  corraat 
latarpretatiaa  of  tba  arrars.   (Aatbor) 


7.   ELECTRICAL  EQUIPMENT* 


A0-i07  111     Div.   7 
(TISTB/BRB)  OTS  priea  fS.IO 

Saaatoaa  Corp. .  Blaafard,  N.  Y. 

DBSIGN  AND  MANUFACTURE  OF  SEALED  NICKEL- 

CAOBIUH  CELLS  OF  CYLINDRICAL  DESIGN  TO  SIGNAL 


CUBPS  TECHNICAL  REQUIRBBINT  ICL-75«4A. i ! 7 
JUNE  28,  1961. 

Fiaal  rapt.,  1  Oaa  59-31  Bar  63,    .^ 
by  Fraaels  AUiagra.   31  Bar  63,  79p.  i 
Caatraet  DA36  039ae8U96.  Task  3C1803  001  02 

Uaelaasiflad  rapart 

•aaeriptarst  •Starag*  battarlas,  Battariaa 
(Coapoaaatt) ,  Battary  ••paratara,  Aaadaa 

(Elactralytie  calls),  Catkodas  (Elactralytla 
aall),  Alkaliaa  aalls,  Elaatralytas,  Saala 
(Steppars).  Plastla  aaala,  Cadaiaa,  Niakai. 
Tasts,  Baslga. 

Tka  60  calls  af  aaak  af  tkraa  alias  (10  A.B. .  50 
A.H.  aad  100  A.B.)  aara  aaaaf actarad.   Tka 
faallfleatiaa  taata  af  SCL-7504A  vara  saeeasa- 
fally  passad  aad  all  aalla  aara  dalivarad.   All 
10  A.B.  aad  50  A.B.  aalla  kad  taflaa  aaalad 
taraiaals.   la  tba  100  A.H.  alaa,  iO  aalla  bad 
taflaa  saals  aad  20  aalls  bad  earaaie  saals. 
Fifty  aaeb  af  tba  50  .A.B.  aad  100  A.H.  aalla 
aara  partially  aaarad  ta  iaaablllaa  tba  aara 
assaably  la  ardar  ta  vltbataad  tba  sarara 
vlbratiaa  aad  aback  ra^airaaaats  af  KL'-750iA. 
Parts  lists  aad  partlaaat  draaiags  af  all  typaa 
af  aalla  ara  laaladad  la  tbta  tapart.   (Aatbar) 

A0-i07  262     Div.   7 
(TISTE/CAB)  OTS  prica  #6.60 

Barady  Carp..  Naraalk,  Caaa. 

FLAT  FLEXIBLE  CABLE  CONNECTOR. 

Flaal  rapt., 

by  Robort  G.  Kaaalas.  18  Fab  63.  55p. 

Caatraet  DA36  039sc87274 

Uaclasslfiad  rapart 

Dascriptarsi   •Blactric  cables.  *Blaetrle 
eeaaactors,  Priatad  eireaits,  Biaiatara  «iae- 
trieal  aqaipaaat.  Oialectrles.  lastallatiaa. 
Reliability  (Eleetroaics) ,  Baadiag,  Electric 
iasalatioa,  Desiga,  Hatkeaatical  aaalysia. 
Stresses,  Gaskets,  Tests,  Electric  teraiaala. 

Effort  was  aade  to  proaote  tke  dOTOlopaeat  of 
batter  aetbods  of  teraiaatlag  flat  flexible  cable. 
aad  iaspiriag  erigiaal  approacbes  to  siapllfy  its 
Ustallatioa.   Tke  prlaary  reqaireaeats  for  tke 
aea  type  coaaector  aare  tkat  tba  coaaector  ba 
capable  of  beiag  iastalled  ia  tke  field  aitk  « 
Biaiaaa  of  taeliag)  aad.  tkat  it  proride  a  kigkly 
rel labia  aaTiroaaeatally  sealed  coaaeeter.   Sec- 
oadary  reqaireaeats  aero  tkat  tke  coaaector  aate 
altk,  er  be  adaptable  to,  tke  altraaiaiatare 
priatad  circait  eeaaactors;  tkat  it  ba  saitable 
far  raek  aad  paael  applicatioas,  aad  tkat  it  ba 
fitted  altk  er  be  capable  of  beiag  fitted  aitb 
latcbas  to  perait  its  ase  as  aa  aaaaaated  dis- 
ceaaect.   SaaaarlBad  are  tke  rariaas  ckaagea  frea 
tke  otigiaal  coaeapt.  aad  tke  reasaas  far  tbaa) 
tbe  researck  aark  oa  tka  Iasalatioa  plerciag 
ceacept;  and.  a  brief  aaalysis  of  tba  rasalts  •! 
tbe  tests.  (Aatkor) 


A0-A07  293     Oi».   V 
(TISTE/CAB)  OTS  price  |2.60 

Labarateries  far  Ratearcb  aad  Davelopaeat. 

Fraaklla  last.,  Pkiladalpkia,  Pa. 

HERO  SUPPORTING  STUDIES. 

Beatkly  progress  rept.  aa.  7,  1-3  Jaa  63. 

by  Noraan  P.  Faaace  aad  Paal  P.  ■abrbaeb. 

31  Jaa  63,  Up.   Rapt.  ao.  P  B1980  7 

Caatraet  N178  8102 

Daclassified  report 
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ELECTRICAL  EQUIPMENT  -  Division  7 
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A0-A07  371      DlT.   7.  26 
(TISTE/JHS)  OTS  price  |A.60 

Generil  Electric  Co.,  Philadelphia.  Pi 

ADVANCED  SOLAR  THERMIONIC  GENERATORS. 

Quarterly  technical  progrett  rept.  no 

Mar-Hay  63. 

by  R.  R.  Herrick,  R.  C.  Keyser  and  L. 

Jaae  63,  37p. 

Coatract  AF33  6^  8947.  ProJ .  8173,  Ti 

16 
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AD-407  384     Oir.   7 
(TISTE/JBM)  OTS  price  $1.60 

Mettingkoute  Electric  Corp.,  Liaa,  Okll 

SOLAR  THERMOELECTRIC  GENERATOR  SYSTEM  (}ONCEPT 

AND  FEASIBILITY  STUDY. 

Quarterly  rept.  ao.  5.  15  Feb-15  Hay  ^: 

by  J.  L.  HcCabria.   15  Bay  63.  13p. 

Coatract  AF33  657  8089 

Daclassified  rejdort 
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AD-407  420      Diir.   7,  17.  2 
(TISTP/BFA)  OTS  price  $1.60 

Naval  Research  Lab.,  Mathlngton.  D.  C. 
CALCULATION  OF  HAGNETIZATION  VS  TEHPERATURE 
CURVES  FOR  FERRIMAGNETIC  MATERIALS, 
by  E.  Prince.   21  May  63,  lip. 
Proj.  RR002  06  41  5000 
NRL  Rept.  5935 

Unclassified  report 

Descriptors:   •Ferroaagnet i c  aaterials. 
*Ferroaagnetisa.  *Tenperature.  Magnetic 
properties.  Crystal  structure.  Brillouin 
zones,  Functiont,  Ferrites,  Lithiua.  Pro- 
graaaing  (Coaputer),  Ions.  Neutron  diffraction 
analytit.  Equations,  Hagnetisa,  Field  theory, 
Heatureaeat. 
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AD-407  489     Div.   7.  25 
(TISTE/JBH)  OTS  price  $2.40 

General  Inttruaent  Corp.,  Newark,  N.  J. 
SOLAR  FLAT  PLATE  THERMOELECTRIC  GENERATOR 
RESEARCH. 

Quarterly  rept.  no.  1,  1  Mar-1  June  63. 
15  June  63.  Up. 

Contract  AF33  657  10335,  Proj.  8173,  Tatk  817302 

Dnelattified  report 

Descriptors:   *Solar  panels,  *Theraoelectricity, 
'Generators,  Test  equipaeat  (Eleetroaics), 
Tettt,  Optical  eoatiag.  Electric  power  prodac- 
tioas.  Solar  radiation,  Spacecraft,  Fixed  coa- 
tracts,  Plasties,  Aluainua,  Design,  Structural 
parts,  Optical  propertiet,  Theraal  radiation, 
Seaieondaetor,  Telluriua  alloyt,  Bisanth  alloys, 
Lead  alloys.  Processing,  Nickel,  Gold,  Aluainua, 
Reflectors,  Honeyeoab  cores,  Sandwick  construc- 
tion. Bonding,  Teaperature. 
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Division  7  -  ELECTRICAL  EQUIPMENT 

«*r«  obtalBcd.   T«it  •qHipa*Bt  for  tkeraal  cy- 
«lla«  t«iti  •«  foltr  tfc«r«o«l«ctric  p«B«li  ••» 
fabricated.   Paaala  aalafl  a  plastic  foaa  sapport 
■traetara  aad  oa  alaalaaa  koaaycoab  lapport 
■tractara  wara  fabrlcatad  aad  taatad.   A  aaabar 
of  dlffaraat  tbaraoalaetrie  aatarlal*  wara  tasted 
for  afflclaacy  at  varloas  oparatia«  taaparatares. 
(Aatbor) 


AO-407  525      Di».   7 
(TISTF/FBB)  OTS  prUa  $3.60 

Harshaw  Chaaleal  Co.,  Cle»alaad,  <>*»«>•,,_  ,„, , 
LAICK  AREA  THIN  FILM  CAOHIOM  SOLFIDE  SOLAB  CELL 
AIIAT  INVESTIGATION. 

Qaarterly  toahaleal  progress  rapt.  ao.  3. 
15  ■ar-15  Jaaa  63.  _  ,   „^,, 

by  J.  C.  Sahaafer.  t.  J.  Haarlek,  K.  «.  Hill. 
21  Jaae  63,  25p.  _   ,  ,,„,„, 

Coatract  Ar33  657  9975,  ProJ .  8173.  Task  817301 

Oaclasslflad  report 

Oeaerlpterst   •Solar  calls,  •I-ray  dlffractlei 
aaalysls.  Crystals.  Cadalaa,  Salfides,  fkoto- 
grapkic  aaalysls.  X-ray  pkotograpky,  Parlfi- 


cation,  DistlUatloa,  Saalcoadactlag  fllas, 
Salfar,  Diodes  (Seaicoaduetor) ,  Laalaesceace, 
Cadalaa  ceapoands.  Microscopy. 


A  5.1*  tkla-filB  cell  was  prodaced  oa  a  1  la 
la.  sabstrate.  Tbla  resalt  coapares  favorab 
•Itk  tke  aaxlaaa  efflcleacy  of  5.4*  reported 
a  slagle  crystal  CdS  cell.  A  procedure  for 
gradlag  lea  efflcleacy  cells  to  tke  average 
efflcleacy  leevel  «as  also  developed.  A  aon 
destractlve  K-ray  teekalqae  aas  asad  success 
fally  to  pkotograpk  dlslocatloas  la  slagle 
crystal  CdS.  Tkls  procedare  proalsas  to  yle 
faad  of  laforaatloa.  Efforts  to  produce  aa 
altrapare  CdS  by  dlstlllatloa  of  tke  eleaeat 
sabseqaeat  reactloa  Is  aaderaay.  Rork  «as 
carried  oa  la  tke  aaalysls  of  tke  I-V  data  a 
spectral  respoase  la  aa  effort  to  catalog  tk 
data  la  tke  fora  of  a  aodel.  Tke  preseat  da 
caa  be  la  aa  effort  to  catalog  tkls  data  la 
fora  of  a  aodel.  Tke  preseat  data  caa  be  aa 
to  fit  a  p-a  JaactioB  wltk  pkotocoaduct Ive 
series  aad  skuat  reslstaaces.  Soae  reject 
iskorted'  cells  were  stadled  at  loa  teaperat 
akere  tke  I-V  carve  beglas  to  reseable  a  bee 
aard  diode.  lajectloa  laalaesceace  wltk  ver 
lea  coaversloa  efflcleacy  aas  observed  altk 
radlatloa  lylag  la. tke  bead  betaeea  1  aad  1. 
(Aatkor) 
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ELECTRONldls  AND  ELECTRONIC  EQUIPMENT  -  Division  8 


8.    ELECTRONICS  ANI^I 
ELECTRONIC  EQUIPMENT 


AO-^06  825     Oiv.   8,  2.  25 

(TISTP/AB)  OTS  price  |2.60 

Ballistic  Researck  Labs.,  Aberdeea  Projijiaf 

Ground,  Md. 

FARADAV  ROTATION  NEAR  THE  TRANSVERSE  t^ION  OF 

THE  IONOSPHERE, 

by  George  A.  Oulk.  Apr  63.  32p.  Rept.  He.  1200 

PreJ.  1A011001B021 

Uaclassified  refijert 

Descriptors!   *Ioaospkeric  propagatl 
*Ioaospkere,  Radio  sigaals,  Equatioaij 
Satellites  (Artificial),  Nave  traasaissioa, 

Errors.  Coaauaicatioa  satellites  (ActlTe), 
Polarixat ioB,  Electroa  density,  Hagaite-eptic 
effect.  Magnetic  fields. 


AO-^06  826     Div.   6 
(TISTB/PAR)  OTS  price  $5.60 

Electrical  Kaglaeeriag  Researck  Lab.,  k 


111. 


Urbaaa. 


T] 


RESEARCH  STUDIES  ON  PROBLEMS  RELATED 
Quarterly  progress  rept.  ae.  2,  1  Dee 

28  Feb  63. 
15  Apr  63,  A5p. 

Coatract  AF33  657  ^0^^^,    PreJ.  6278.  I 

Uaclassified 
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142- 
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Descrlptersi   •Aateaaas,  Aateaaa  rad 
patteras,  Dipele  aateaaas,  Ceupled  atateaaas. 
Slot  aateaaas.  Electrical  iapedaace,  iSplral 
aateaaat,  Coaieal  aateaaas.  Helical  aateaaas. 
Electric  fields,  Magaetle  fields.  Leas 
aateaaa,  Ravegaldes,  Aateaaa  feeds,  latke- 
aatlcal  aaalysls,  Milliaeter  aavas,  Hjateaaa 
lebes.  Aateaaa  ceafloaratieas. 
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AD-406  854     Div.   8 
(TISTE/CAM)  OTS  price  |1.60 

Harry  Diaaond  Labs.,  Hashiagton,  D.  C. 
DECADE  SMITCH  FOR  SETTING  MAGNETIC  CORES, 
by  Gerald  «.  Klnzelaan.  20  Hay  63.  ISp.  TR1129 
ProJ.  DA5N12  15  034  and  ProJ.  404OO 

Uaclassified  report 

Descrlptorst   *Rotary  switches,  'Sequence 
switches,  Switching  circaits.  Printed  circaits, 
Coding,  Magnetic  cores. 

A  description  is  presented  of  the  design  of  a 
s'pecial  single-wafer  decade  switch  Intended  to 
replace  a  conventional  six-wafer  10-position 
switch  for  setting  aagnetic  core  circuits.   The 
new  switch  is  less  than  one-third  the  siie  of 
the  older  design  and  its  reduced  coaplexity 
aakes  it  poteatially  acre  reliable.  (Author) 


AD-4O6  863     Div.   8,  25,  15 
(TISTP/MH)  OTS  price  IU.50 

Electron  Physics  Lab.,  U.  of  Michigan,  Ann  Arbor. 
NOISE  IN  MULTI-DIMENSIONAL  ELECTRON  STREAMS, 
by  Cheng  P.  Mea.  Mar  63,  202p.  TR59 
Contract  AF33  657  8O50,  ProJ.  4156,  Task  415603 

Uaclassified  report 

Doctoral  thesis. 

Descriptors!   "Electros  beaas,  Traasport 
properties.  Electric  poteatial.  Digital 
coaputers,  Matkeaatical  analysis.  Models. 
Magnetic  fields.  Velocity.  Oistr ibutioa. 
Statistical  fuactions.  Electroa  density. 
Electric  fields,  Monte  Carlo  aetkods.  Noise. 
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AD-.4O6  896     Div.   8 
(TISTP/MFA)  OTS  price  $4.60 

Microwave  Research  last.,  Polytechaic  last,  of 

Brooklya.  N.  T. 

SHITCHIN6  NETRORKS  BT  LINEAR  GRAPH  THEORY, 

by  P.  Lavallee.  13  May  63,  42p.  PIBMRI  II46  63 

Great  AF  AFOSR  62  295 

Unclassified  report 
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Division  8  -  ELECTRONICS  AND  ELECTRONIC  EQUIPMENT 


Oaicriptorsi   •Networki,  •Cire«ltf,  Algvbrat, 
Matrix  algebra.  Algebraic  topology,  Liaeor 
■yttoat.  FaactioBS,  Seqaoaee*.  Nuaber  theory, 
S«itehiag  circalts,  Syathetii. 


Aa  aaalytic  tool  ia  the  reali 
■atricet  it  preseated.  The  ■ 
foraiag  liaoar  trees  vith  eac 
■eatal  circuit  aatrix  aad  coa 
for*  a  tree  of  the  graph.  Hi 
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aeasidered.  A  aethod  of  tiaa 
it  developed  ia  ahieh  tao  or 
faaetioBi  are  realised  by  tha 
•B  eptiaal  fera.  Fiaally  the 
procedarea  are  exteaded  to  th 
aoa-bilateral,  1  port  taitchi 
(Aather) 
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A0-^06  921      DiT.   8,  25 
(TISTE/JWS)  OTS  price  $8.80 

Coraell  D.  School  of  Electrical  Cagiaeeriag. 

AN  INVESTIGATION  OF  THE  LAMINAR ITY  OF  FUOM  IN  A 

MAGNETICALLY  CONFINED  ELECTRON  BEAM, 

by  0.  D.  Hallock.   15  Sep  62.  77p.  TR19;  R«  EE539 

Coatract  AF30  602  2573 

Uaclattified  report 

Report  OB  Liaear  Beaa  Microaave  Tabei. 

Detcriptorst   •Eloetroa  beaat,  •Electroa 
optics,  Matheaatical  aodels.  Electroa  gaas, 
Vacaaa  apparatas,  Teaperature,  Magaetic  fields. 
Cathodet  (Electroa  tabes).  Aaodet  (Electron 
tabes).  Modalatloa.  Coils.  Dyaaalcs,  Focasiag. 

A  ttady  of  the  electroa  flow  ia  a  Brilloaia 
beaa  was  aade,  which  yielded  iaforaatioa  that 
provided  aa  Insight  iato  the  electron  behavior 
ia  a  aedlaa-power  Brilloaia  beaa.   It  was  shown 
that  the  beaa  caa  display  a  high  degree  of 
laaiaarity  at  a  beaa  voltage  of  5000.   The 
trajectory  eqaatioa  of  the  oater  edge  electroa 
la  the  laaiaar  aodel  of  the  beaa  was  liaearisod 
aad  showB  to  give  resalts  ia  good  agreeaeat  with 
the  experiaeatal  observatioas,  whoa  the  focasiag 
field  was  less  thaa  twice  the  Brilloaia  field. 
It  was  also  showB  that  the  beaa  caa  be  focused 
at  the  calculated  Brilloaia  field  withia  the 
liaits  of  experiaeatal  error.   The  dlffereaces 
betweea  the  theoretical  predictions  and  the 
experiaeatal  observatioas.  which  arose  froa 
liaitatioas  either  of  the  experiaeatal  apparatas 
or  the  theory,  are  discassed.   The  effects  of 
theraal  velocities  are  coasldered  particularly 
at  low  beaa  voltages.   (Aathor)  ' 


AD-406  923     Dlv.   8 
(TISTE/JMS)  OTS  price  $7.60 

Coraell  0..  School  of  Electrical  Eaglaeeriag, 
Ithaca,  N.  Y.  _  ^_^^ 

RESPONSE  OF  KLYSTRONS  TO  NANOSECOND  PULSES. 
by  N.  Bose.   30  Sep  62.  69p.  TR21 ;  R  R  EE5A2 
Coatract  AF30  602  2573 

Uaclasslfled  report 

leyert  oa  Liaear  Beaa  Microwave  Tubes. 

Descriptors:   •Klystroas,  •Electroa  beaas, 
Matheaatical  aodels.  Taylor's  series,  Dlf- 
fereatlal  eqaatloas.  Partial  dlffereatlal 
equatloas.  Velocity,  Electroaagaetlc  waves, 
Foarler  aaalysls.  Electric  fields.  Pulse 
■odalatloa.  Electroaagaetlc  properties, 
Matheaatical  aaalytli. 
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AD-406  92-t     Dlv.   8.  25 
(IISTt/CAM)  OTS  price  19.10 

Coraell  D.  Seheol  of  Electrical  Eaglaeeriag. 

Ithaca.  N.  Y. 

BALLISTIC  ANALYSIS  OF  MODULATED  ELECTRON  BEAMS, 
by  I.  Tarkekal.  30  Oct  62.  86p.  TR24;  ■«  EE  5A7 
Coatract  AF30  602  2573 

Uaclattified  report 

Report  oa  Liaear  Beaa  Microwave  Tabat. 

Detcrlptort:   •Klyttroas,  •Electroa  beaas. 
•Modalatloa.  Ballistics.  Velocity,  Space 
chi 


•q 


arges.  Cavity  resoaators,  Dlffereatlal 
uatloas.  lategratloa,  Motloa.  Prograaalaf 
(Coaputers).  Eaergy.  Dyaaalcs.  Fourier 
aaalysls.  Series,  Electroa  deaslty.  Mathe- 
aatical aaalysls. 
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AO-^06  926     Div.   8 
(TISTP/WH)  OTS  price  $2.60 

Therao  Electron  EnglBeeriag  Corp.,  Malthaa,  Maaa. 

ADDITIVE  CONVERTER  STUDIES. 
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ELECTRONICS  AND  ELECTRONIC  EQUIPMENT  -  Diylsion  8 


Qaarter ly  rept . , 
by  A.  L.  Hylaad. 
Coatract  AF33  657 
Tatk  817305  28 


Juae  63,  19p.   36  i. 
10130.  ProJ.  8173. 

Oaclattified  4iport 


Detcripterti   ■Theraioaic  coaverte^  i,  'Diodet 
(Electroa  tubet),  Cetiua  coapoaadt,  Fluoridet, 
Chloridet,  Oxygea  coapoaadt,  Rkeal^V 
Additivet. 

Ab  accoaat  of  the  eetiaa  characterlt^les  ef  the 

experiaeatal  coaverter  it  givea  aad  1  le  correla- 
tioa  to  other  rheaiaa  ealtter  diodes  It 
dltcatted.   (Aathor) 


A0-il07  028      Dlv.   8 
(TISTE/OHD)  OTS  price  $3.60 

Aateaaa  Lab.,  Ohio  State  U.  Reteareh 

Colaabut . 

ANTENNA  RESEARCH. 

Fiaal  eagiaeerlag  rept.  12  Nov  56-11 

15  Nov  57,  29p.  Bept.  ao.  723  5 

Uaclasslfled 

Sabcoatract  to  North  Aaericaa  Avlatl 
Colaabus  Ohio.  Coatract  NOa(s)56  978 


I eaadatloa. 


lf«v  57. 

art 


i<p 


«i 


Oescriptorsi   •Electroaic  equipaeat,  *Traas- 
foraers,  •Aateaaas,  Aateana  radiatiiiB  patteras, 
X  bead.  Theory,  Dielectrics,  AateaMI  eoa 
poaeats,  PolariaatioB. 


AD>^07  029     Olv.   8.  12 
(TISTE/JBM)  OTS  price  $1.60 

Aateaaa  Lab.,  Ohie  State  U.  Research  feaadatioa, 

Colaabus. 

STUDY    OF   ELECTROMAGNETIC    NINDON   OIBL^DTRIC 

TECHNIQUES. 

Fiaal  rept.  16  Sep  60-15  Sep  61. 

15  Sep  61,  9p.  Rept.  ao.  1180  7 

Coatract  AF33  616  76U,  ProJ.  1  670  4161, 

Task  42039 

Uaclattified  Mpo't 

Detcriptortt   'Electric  tcaaaert,  ^Jiateaaat, 
•Radoaet,  Meatareaeat,  Aateaaa  coal  tgaratioat. 
Digital  eoapatert,  lafrared  eqaiparit,  Sap- 
portt,  Broadbaad,  Aateaaa  radiatioi  patteraa, 
Maveguidet,  lategrated  circaitt.  Electric 
fieldt,  Aaalytlt.  Teaperature,  Pow( r,  Haveguide 
wiadowt.  Leal  aateaaat,  Olffractloi  «  Theraal 
ttrettet,  Theraal  coadact ivity,  No^t  coaet. 

A  ttady  wat  aade  of  the  perforaaaee  it   aa 
electroaic-tcaa  aateaaa  whea  aouated  |b  a  qaadri- 
pod.   Meatureaeatt  were  obtalaed  alKi!  of  the 
diffraction  by  other  aetal  objects  li/  froat  of 
aa  aateaaa.   Good  agreeaeat  it  obteri^d  betweea 
the  aeatureaeatt  aad  theoretical  ret»ltt  ob- 
talaed with  the  aid  of  a  digital  coa^ater.   The 
coapater  prograa  it  detigaed  to  predict  the 
effectt  of  aetal  tapportlag  ttructur^t,  pltot 
booat,  aad  lafrared  lytteat  wllch  aaf  be  aoaated 
ia  froat  of  a  radar  aateaaa.   Two  tet|ialqaea  vera 
developed  for  the  aaalytlt  aad  detlga  of  !■- 
hoaogeaeoaa  radoaet.   Step-by-itep  a»erleal 
lategratloa  it  ated  ia  caiet  where  %ik   peralttiv- 
ity  gradieat  It  large.   The  MKB  aeth^U  it  aore 
coaveaieat  aad  it  accarate  whea  the  abraittlvlty 
gradieat  it  taall.   Thete  techa iqaei] bre  uteful 
ia  aaalyslag  the  effectt  of  theraal  fapradieatt 
oa  radoae  perforaaaee,  aad  la  detigaltig  broad- 
baad radoaet  with  variable  deatity  o^  variable 
loadiag.  The  factora  affectlag  the  pbHor-haadl lag 
capacity  of  a  radoae  are  coatidered  briefly. 
The  power-haadllag  capacity  It  geaerhlly  Halted 
by  theraal  fallare  rather  thaa  volta||a  breakdowa 
la  the  radoaa.   (Author) 


A0-407  059     Dlv.   8,  15 
(TISTP/FIM)  OTS  price  $4.60 

Parke  Matheaatieal  Labt..  lac,  Ceaeord,  Matt. 

ON  THE  MINIMAL  HEIGHT  OF  BINARY  GROUP  CODES, 

by  L.  Calabl  aad  E.  Myrvaagaet.  Mar  63,  35p. 

SR7 

Coatract  AF19  604  7493 

AFCRL  63  105  Daelaaalfled  report 

Detcriptori:   •Coaaunicatioa  theory.  Algebra, 
Nuaber,  laequallt let ,  Differeace  equatloai. 
Algebraic  geeaetry,  Fuactieaa,  Cediag,  Liaear 
tyateaa. 

Let  *(B.k)  be  the  largest  lateger  aaeh  that  there 
exiatt  a  blaary  group  code  (a,k)  all  af  aheae 
aea-aere  eleaeatt  have  weight  eqaal  ta  or  larger 
thaa  w(a,k).   Ia  thla  report  valaea  of  w(a,k) 
are  givea  for  o<  k  <  or  >  6  aad  k  <  or  -  a  <  or 
-  100,  at  well  aa  for  o<  k  <  er  -  a  <  or  -  24. 
Further,  aew  upper  aad  lower  beaada  are  obtalaed 
which  are  easy  to  coapute  aad,  ia  eertaia  regloat, 
better  thaa  other  kaown  bonadt.   (Aathor) 

AO-407  112     Dlx.   8 
(TISTP/MH)  OTS  price  $2.60 

Harvard  U.,  Caabrldge,  Matt. 

RELATIVE  INTENSITY  MEASUREMENTS  IN  MICROHAVE 

SPECTROSCOPY. 

by  Alan  S.  Etbltt  and  E.  Bright  Hilton,  Jr. 

1963,  lv. 

Unclattlfied  report 

Detcriptortt   •Microwave  tpectrotcopy.  Meature- 
aent,  Radl of requency  tpectrotcopy.  Gat 
aaalytlt,  Gatet.  Have  guldet.  Ferrltet. 
Atteauatort.  Errort,  Molecular  propertlet. 
Nuclear  propertlet.  Intentlty. 
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AD-407  120 
(TISTP/FEM) 


Dlv.   8,  20 
OTS  price  $1.10 


Alabaaa  U. ,  Uaivertlty. 

SUBMILLIMETER  RADIATION  FROM  RELATIVISTIC 

ELECTRONS. 

Fiaal  techaical  rept. 

3  May  63,  6p. 

Great  AF  AF0SR61  69 

OBClaatlflad  report 

Detcriptortt   •Eleetraaagaetie  waves,  •Elec- 
troa beaat,  •Havegaldet,  C  bead,  Electroa 
aecclaratort,  Callbratloa,  Spectraa  aaalysers, 
Magaett,  Superhigh  freqaeacy,  Liaear  aceelera- 
tort,  Detlga. 

A  aethod  for  utlllaatloa  of  a  bunched  relatlvlt- 
tic  electroa  beaa  for  prodactloa  of  tach  radia- 
tloa  at  taballllaeter  wavaleagtht  It  reported. 
Ia  partlealar,  the  iBteraetioa  of  a  buaehed  beaa 
with  the  fleldt  propagated  by  a  eorragated  cylla- 
drlcal  waveguide  ttructure  It  belag  lavettigated. 
Detlga  criteria  for  the  waveguide  ttracture  have 
beea  devited.   Cold  radio-f requeacy  tettt  have 
beaa  aade  oa  ttraeturet  tcaled  to  C-baad,  aad  tha 


IS 
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bated 

apoa  precise 

Tidaal 

eircait 

coa- 

ea«at 

of  tkeory 
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iag  oaly 

tke 

ra  la 

tke  karaoale 

q   tke 

Boallaear 

differ- 

r) 

resalts  bave  beea  coaparod  aitk-  tkeory.   A  strac- 
tare  sealed  to  7.5  aa  aaTeleagtk  kas  beea  de- 

tlgaad  aad  is  beiag  oloctrof oraed.   (Autkor) 


A0-i07  128     01 T.   8 
(TISTE/JNS)  OTS  price  $3.60 

■icroaoTe  Lab..  Staaford  0..  Calif. 
FOLOOVEI  IN  OIODE-LOADED  RESONANT  CIICOITS, 
by  Kobert  Edaard  Tokkeia.  Aag  62,  31p.  945 
Ceatract  Afi9  638  i^5,    ProJ.  47501 

Daclatsified  report 

Deserlpttrst   •Taraetor  diodes,  aatkeaatical 
aedels,  rreqaeaey,  ladaetaaee,  Test  eqaipaeat 
(Bleetroaict).  Test  aetkods.  Callbratioa. 
lesoaaaee,  leasareaeat. 


■sperlaeatil  iavestigati 
la  a  aediaa  freqaeacy  se 
■slag  tao  back-to-back  V 
of  tkis  aatare  is  a  pkea 
la  several  practical  de* 
saitekiag  cireaits,  tke 
trie  Halter,  tke  paraae 
karaoaic  geaerator.  Tke 
aas  to  deteraiae  koa  ael 
predicted  frea  tkeory  fo 
Tkeoretlcal  resalts  were 
aeasareaeats  of  tke  iadl 
poaeats.  Very  good  agre 
experiaeat  was  obtaiaed, 
faadaaeatal  freqaeacy  te 
balaace  aetkod  of  solvia 
eatlal  eqaatiea.   (Awtko 


A0-i07  134     DlT.   8 
(TISTE/CiJ)  OTS  prleo  $6.60 

■elpar.  lae. ,  Falls  Ckarek,  Ta. 
■OLECOLAI  CIICUIT  DEVELOPMENT. 
Qaarterly  rept.  ao.  12.  15  Feb-15  "ay  63. 
15  "ay  63.  63p. 
Coatraet  N0w60  0362 

Oaclassified  report 

Deseriptorst   •Wicroaiaiatarisatloa  (Eleetroa- 
les).  •■olocalar  olectroales.  Sealcoadactiag 
filas,  Ololectric  filas.  Metal  fllas,  Liaiters. 
Capacitors,  Neodyaiaa  eoapouads,  Oxides,  Sili- 
eoa  eoapoaads.  Carbides,  Boroa,  Vapor  platiag, 
Cadaiaa  coapeaads,  Soloaldos,  Filas. 

losearck  aad  detrelopaoat  was  eoatiaaed  oa  aate- 
rials  aad  teekaiqaos  saitable  for  tke  foraatloa 
of  aoleealar  cireaits.   laterial  researck  coa- 
eeraed  sealeoadactive  filas  of  tilicoa  earblde. 
boroa,  aad  cadaiaa  selealde  aad  dielectric  filas 
of  aeodyaiaa  oxide.   Ckealcal  Taper  dopositloas 
were  saceessfal  la  prodaciag  various  types  of 
crystallites  aad  erystalliao  aggregates  of  sili- 
eoa  carbide;  oxporiaeats  aiatd  at  obtaiaiag  aai- 
fora  filas  wore  eoatiaaed.   Aaorpkoas  boroa 
filas,  deposited  by  aeaas  of  eleetroa  beaa 
evaporatloa,  proved  asofal  la  tke  stady  of  elee- 
troa traasalssioa  tkroagk  tkia  filas.   Tkis  re- 
teareb  iadleates  tkat  aaorpkoas  fllas  aay  possess 
valuable  properties  quite  distlaet  frea  tkoso 
represeatatlve  of  tke  erystalliao  state.   Aa 
operatlag  cllppiag  eircalt  based  oa  coadactloa 
tkroagk  a  boroa  flla  was  devised.   lavestigatioas 
of  dielectric  filas  were  eoaeeraed  wltk  tke 
ckaracterliatloa  of  aeodyaiaa  oxide.   Oeposltioa 
procedares  were  earefally  iavestigated.  aad 
eleetrleal  properties  evaluated  ever  a  wide  tea- 
poratara  raage.   Tkis  aaterlal  skows  excelleat 
capabilities  for  ase  as  a  kigk  teaperatare 


dielectric.   Mork  oa  field  effect  devices  eoa- 
tiaaed.  Cadaiaa  seleaide  reaaias  tke  preferred 
aaterlal  for  tke  seaicoaductor  flla.  Tke  appllea- 
tloa  of  a  field  effect  device  la  a  carreat 
Halter  eircalt  was  stadied.   (Autkor) 


AD-407  172      Dlv.   8 
(TISTE/CAB)  OTS  price  $3.60 

Cooley  Electroaies  Lab..  U.  of  Mickigaa.  Aaa 

STODy'oF  PHASE-SHIFT  AMPLIFIEB  TECHNIQUES. 
Qaarterly  progress  rept.  ao.  1,  1  Oct-31  Dec  62, 
by  0.  K.  Adaas.  Feb  63.  30p.  5407  IP 
Coatraet  DA36  039AIIC00059.  Task  2Z44  031  17 

Uaelasslfied  report 

Descriptors:   •Paraaetric  aapllfiers,  ladio- 
freqaeacy  power.  Varactor  diodes,  Ferrites, 
Traasalssioa  llaes.  Gala  (Electroaies),  Paap- 
lag  (Electroaies),  Pkase  aodalatioa.  Oseilla- 
tioas.  Ef f ectlveaess.  Maveguide  circulators, 
■agaetic  cores.  Pkase  skiftert. 

Progress  was  aade  la  stadying  siaple-varactor, 
aultiple-varaetor  aad  ferrlte-core  pkate-sklft 

aapllfiers.   A  siaglo-varactor  aapllfier  was 
built  la  aa  optiaua  structure.   Tke  latter 
operates  la  tke  reflectioa  aode  wltk  a  circula- 
tor.  Tke  priaeiple  weakaess  of  tkis  stracture 
was  tke  diode  detector,  so  coaiiderable  study 
kas  beea  aade  of  tkis  detector.   Efficleacies  io 
excess  of  50  percoat  kave  aow  beea  aeasured. 
Stady  was  aade  of  a  traasalssioa  liae  periodical- 
ly loaded  wltk  varactors  to  see  wkat  beaefits 
tkis  teekalque  will  provide.  A  suitable  stractare 
was  desigaed  aad  is  beiag  tested.   Also  described 
are  ferrite  core  teekaiqaos.  wkiek  are  beiag 
used  to  lavestlgate  pkase-skift  aapllfiers 
wltk  aaltiple  puapiag.   A  related  effect,  eaploy- 
iag  sabkaraoaie  oscillstioas  to  iacrease  gala, 
is  also  discassed.   (Aatkor) 


AO-407  184     Oiv.   8,  15 
(TISTE/PAR)  OTS  price  $12.50 

Electroalc  Coaauaicatioas ,  lac.  Tlaoalua,  Nd. 

PSEUDO  (lANDOM  ARRAY  INVESTIGATION. 

Flaal  rept. , 

by  J.  N.  Skeraaa  aad  ■.  I.  Skolaik.  12  Mar  63. 

165P. 

Coatraet  AF30  602  2626.  ProJ.  4506.  Task  450604 

RAOC  TDR63  127         Uaelasslfied  report 

Descriptors:   'Coupled  aateaaas,  "Aatoaaa  coa- 
figaratioas.  Statistical  aaalysis.  Taylor's 
series.  Prograaaiag  (Coaputers).  Digital  coa- 
puters,  Beaas  ( Electroaagaet le) ,  Aateaaa 
siaalators,  Statistical  fuactioas.  Test  equip- 
aeat  (Electroaies),  Test  aetkods.  Tests. 
Slaaltaaeous  eqaatioas.  Siaulatioa,  Least 
sqaares  aetkod,  Measureaeats .  Matkeastieal 
aaalysis,  Aateaaa  radiation  patteras,  Oesiga. 


Tkis  flaal  report  desc 
tkiaaed  array  aateaaas 

eleaoats.  Several  app 
kave  beea  explored  aad 
for  dosigalag  arrays. 
reported  bore  laelude 
daaslty-tapered  arrays 
appHcatioa  of  dyaaaic 
theory.  Tke  statistic 
lavestlgatioa  of  array 
aad  nuaber  tkeory  kave 
average  and  peak  sidel 
arrays  la  wkiek  eleaen 
teckniques  of  tklanlag 
percoat  kave  beea  veri 
aeats  of  several  aodel 


ribes  aa  lavestlgatioa  of 

wltk  uaequally  spaced 

roaekes  to  array  dasiga 

gaide  llaes  establisked 

Tke  desiga  teckaiques 

statistically  desigaed 

,  riag  arrays,  aad  tke 

prograaaiag  to  array 

al  aaalysis  of  arrays,  tke 

s  froa  aa  eaergy  coaeept 

been  used  to  predict 

obe  levels  of  aateaaa 

ts  kave  been  reaoved.   Tke 

arrays  50,  70.  aad  90 

fled  by  pattera  aeasare- 

antenna*.   (Autkor) 
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AD-407  186     Dlv.   8 
(TISTP/JW)  OTS  price  $2.60 

Hugkes  Aircraft  Co.,  Culver  City,  Ca](f. 

A  MAVEGUIDE  SLOT  SNITCHING  TECHNIQUE, 

by  F.  J.  Goebels,  Jr.  aad  C.  H.  NonntAaker,  Jr. 

Apr  63.  24p.  SR5 

Coatraet  AF19  604  8386,  ProJ.  4600,  1 4sk  46OOOI 

AFCRL  63  138  i 

Oaclassified  liiport 

Descriptors:   'Switekiag  cireaits.  I^avegaide 
swltckes,  Electroalc  eqaipaeat,  Pk^le  skifters 
X-baad. 
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»D-*07  199     Dlv.   8 
[TISTE/CAM)  OTS  price  $2.60 

Coraell  V.    Sckool  of  Electrical  Ragi^^eriag, 
Itkaca.  N.  Y. 

INVESTIGATION  OF  THE  EFFECTS  OF  DRIV]|IG  THE 
MIDDLE  CAVITY  OF  A  THREE-CAVITY  KLYStlON. 
lateria  rept, 

by  0.  Reyaolds.  15  Oct  62.  21p.  RR  E|)44 
Ceatract  AF30  602  2573 

Uaelasslfied  <#|)ert 


Report  oa  Liaoar  Beaa  Microwave  Tubei 

Descriptors:   eKij^streas,  Eleetroa 
Tkeory,  Space  ekarges.  Ballistics, 
queacy  power,  Traveliag  wave  tubes 
differeatial  eqaatioas,  Eleetroa  d( 
gratioa,  Motlea,  Cavity  resoaators, 


a  a  aovel 
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tkis  re- 
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factor 
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giaal 
,  tke 
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^aise  for 
^e  slot 
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le  skifters. 


^eaas, 
tadlefre- 
Partial 
isity,  late- 


Aa  experiaeatal  aad  tkeoretlcal  iave^iigatiea  is 

described  of  tke  effects  of  driviag  ^ke  alddle 

cavity  of  a  tkree-cavity  klystroa. 

tkat  drive  power  levels  wltkla  a  few 

t*ke  power  output  ef  tke  tube  iacreasli  tke  total 

power  output  or  effieieacy  ao  aore  tlka  proper 

tuning  of  tke  aiddle  cavity.   laelad^ii  are 

prellaiaary  results  of  a  tkeoretlcal 

upoa  a  eoabl^atiea  of  spaeo-ckarge  wiiies  aad 

first-order  ballistic  tkeory.  (Aatkel 


Study  based 


AO-407  268     Oiv.   8 
(TISTP/MFA)  OTS  price  $1.60 

Coraell  U.,  Sckool  of  Eleetrleal  Bag 
Itkaca.  N.  ¥. 

ION  EFFECTS  IN  A  BRILLOOIN  BEAM, 


lieeriag. 


by  A.  S.  Gllaour,  Jr.  aad  D.  D.  Halloek. 
20  Oct  62,  I6p.   RR  EE545;  TR22 
Coatraet  AF30  602  2573 

Uaelasslfied  report 

Report  OB  Liaoar  Beaa  Microwave  Tubes. 

Descriptors:   'Eleetroa  beaas,  *Ioas,  lastru- 
aeatatioa,  Eleetroa  gaas.  Gases,  Oscilloscopes, 
Recordlag  systeas.  Gas  ioaizatioa,  Eleetroa 
deasity,  Catkodes  (Eleetroa  tubes),  Vacuua 
seals.  Pressure,  Space  ekarges,  Brillouia  zoaes, 
Measureaeat. 


Tke  effee 
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wkile  aak 
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aa  x-y  re 
tke  eatho 
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corder.  Tke  beaa 
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ed  to  increase  th 
ow.   (Author) 


of  ion  neutralization 
rillouia  beaa  noted 
rent  aeasureaents  with 

Ion  neutral izatioa 
art  froa  tke  ideal 
iag  ia  a  difference  be- 
t.   As  ioa  aeutraliza- 
riaeatal  observations 
predictions  aore 
ea  was  observed  by  in- 
aaalyzer,  en  which  the 
d  observing  the  change 
the  current  density  at 
oa  aa  oscilloscope  and 
shape  chaaged  during 
iag  a  build-up  of  ioos, 
being  a  linear  function 
nd  varying  with  pres- 
raation  of  ions  in  the 
e  degree  of  aoaliaiaar- 


AD-407  292     Dlv.   8,  12 
(TISTE/CAM)  OTS  price  $1.10 

Aeronutronic,  Newport  Beach,  Calif. 
PENETRATION  AIDS  DEVELOPMENT. 
Reliability  saaaary  rept.  for  May  63. 
15  Sep  61,  5p. 
Coatraet  AF04  694  23 

Uaelasslfied  report 

Descriptors:   *Deeoys,  "Peaetrat ion,  Re-eatry 
vehicles,  Processiag,  Failure  (Meehaaics) , 
Proeessiag,  Reliability,  Guided  aissile 
coapoaeats. 


AD-407  304     Oiv.   8,  5 
(TISTP/RL6)  OTS  price  $7.60 

Araoar  Researck  Fouadatioa,  Ckicago,  111. 
EVALUATION  AND  IMPROVEMENT  OF  RADAR  BEACON 
SYSTEMS. 

Quarterly  progress  rept.  no.  3,  1  Dee  62> 
28  Feb  63, 

by  J.  Feldaaa,  S.  Kaiel,  I.  Staadley,  aad 
P.  TouHos.   19  Jan  62,  1v. 
Coatraet  0A36  039sc90693,  ProJ.  3C16  19  001 

UBClassified  report 

Descriptors:   eRadar  beacons,  "Tuaael  diodes, 
Tkeory,  Oscillators,  Experiaental  data. 
Stability,  Coherent  radar.  Velocity,  Prob«- 
ability.  Narrowband,  Tables,  Radar  inter- 
ference, Varactor  diodes,  Aapllfiers,  Circuits, 
Raages,  Signal-to-aoise  ratio,  Baadpass 
filters.  Noise  (Radar),  Video  filters, 
Seasitivity,  Desiga,  C-baad. 

Tkeory  aad  experiaeatal  results  of  a  varactor- 
taaed,  C-Baad  tuaael  diode  oscillator  are 
.presented.   Mork  oa  C-baad  aapllfiers  is  dis- 
cussed witk  experiaeatal  results.   Tke  de  bias- 
iag  circuit  of  a  c-baad  tuaael  diode  aaplifier 
is  aaalysed  aad  experiaeatal  results  are  ob- 
taiaed.  Tke  effect  of  iastability  ia  tke  bias- 
lag  circuit  is  also  discussed.   Tke  fuadaaeatal 
liaitatioas  on  tke  raage  and  accaraey  of  eo- 
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k«r«at   palt*4    radar-baaeoa   lystaai    ara    aaalyaad. 
Spaeif leatioas    aad   dtsign    objactiva*    far    a 
•akaraat   baaeaa   ara  praaaatad.      (Aatbar) 

AO-407  318     DU.   8 
(TISTE/JBN)  OTS  prlca  |1.60 

Keystoaa  Elactroaict  Ca.,  Navark,  N.  J. 
CRYSTAL  UNIT  CR-(XM-28)/0. 

Qaarterly  progress  rapt..  1  Jaly-30  Sap  62, 
by  Jasas  M.  Roaaa.   30  Sap  62,  12p. 
Caatract  OA36  039scei275 

Daclassified  report 

Dascrlptars:  •Fraqaaacy  stabilliers.  Crystal 
baldars.  Class  seals,  Claaaiag,  Ratals,  Haaa- 
factarlag  aathads,  Pratfaetiaa,  Crystals. 

Iffartt  vara  eaatiaaad  aa  tha  ■aaafactara  af 

erystal  aalt  CR-(XII-28).   Attaapts  ta  obtaia  eaa- 
sistaatly  satlsfactary  seals  af  the  RC-27/U  type 
balder  «ere  aasaeeassfal.   A  desiga  far  a  aew 
haldiag  flxtare  is  shava,  aad  a  caaaiercially 
available  sealiag  raacklae  is  reported.   Results 
iadieate  tkat  tke  aaglasad  base  is  saperiar  ta 
the  glased  ia  obtaiaiag  geed  seals  af  tke  glass 
parts.   A  actked  af  cleaaiag  Karar  is  reparted 
•a,  as  Mali  as  a  satlsfactary  Pyroceraa  aixtare. 
(Aatkar) 


AO-407  324     OlT.   8 
(TISTE/JVS)  OTS  price  $4.60 

Ratkias-Jokasoa  Co.,  Palo  Alto,  Calif. 

APPLIED  RESEARCH  ON  A  HI6H-P0REI  MILLINETER- 

■AVE  GENERATOR. 

lataria  eagiaaariag  rapt.  aa.  8,  1  lar- 

31  lay  63. 

by  M.  V.  Paraall.   31  Hay  63.  36p. 

Caatract  AF33  616  8369.  Task  415603 

daclassified  report 

Doseriptorst  .  'Backward  Have  oscillators, 
■illisiater  vavas,  Radio  freqaeacy  power, 
■agaatie  fields,  Mavagaidas,  Maasareaeat, 
Taagstaa,  Caloriaater.  Callbratioa,  Electroa 
gaas,  Electroa  baaas,  Extreaely  kigk 
f reqaaacy. 


Efforts  ware  eoatiaaed  to  deaoast 
feasibility  of  gaaaratiag  vary  ki 
specifically  100  kw  peak  aad  1000 
at  100  6e  by  aaaas  of  aa  0-typa  b 
oselllatar  oparatlag  at  Tary  kigk 
lag  tke  eigktk  qaartar,  experiaea 
■as  easiplated  aad  soaa  test  data 
taiaad.   Tastiag  of  take  No.  3  wi 
dariag  tke  aext  qaarter  of  tke  pr 
aad  ayaraga  power  kava  baea  aaasa 
aad  215  watts  respectively.   Very 
kaTe  skowa  average  power  of  over 
435-1 C  gaa  is  asad  ia  tabe  No.  3 
•kow  iaproTod  focasiag  witk  a  red 
field  as  coapared  witk  gaas  ased 
tabes.   Tke  rf  oatpat  power  is  te 
fcelieal  stalalass  steel  wavagaide 
loads  are  water  cooled  for  ase  wi 
ater  for  average  power  aeasaraaea 
iasert  was  ased  to  colliaata  tke 
at  tke  aaode  to  preveat  peak  keat 
tha  disk  loaded  wavagaide  eireait 


rata  tke 

gk  power, 

watt  average 
ackward-wave 

voltage.   Dar- 
tal  tabe  No.  3 
kas  beea  ob- 
11  be  eoatiaaed 
ograa.   Peak 
red  at  107  kw 

receat  rasalts 
300  watts.   Tke 

Test  resalts 
aced  aagaetic 
ia  previoas 
raiaated  ia 
i.      Tkase  rf 
th  the  caloria- 
t.   A  taagstaa 
electroa  beaa 
lag  daaaga  to 
.   (Aathor) 


AO-407  373     Oiv.   8 
(TISTC/JSa)  OTS  price  |2.60 

VABO.  lac,  Carlaad,  Tex. 

ZIIO  riBLO-DISTORTION  IICROVAVE  PROBES, 

by  Nlafield  ■.  Salisbary.  8  Fab  63.  23p. 

Caatract  AF30  602  2336,  PreJ.  5561,  Task  556103 

■ADC  TDI63  92  Daclassified  report 


Descriptors:   •Probes  (Elect roaagaetic) 
'Electroaagaetic  fields.  •Heasuriag  devices 
(Electrical  aad  electroaic).  Plasaa  pbysics, 
Scatteriag.  Electrical  iapedaace.  Baadwidtk, 
Hagaetic  fields.  Electric  fields.  Desiga. 
Traasaissiaa  liaes.  Atteauatioa.  Coaf iguratiaa. 
Tkeraocouples,  Electric  carraats,  lategrals, 
Staading-wave  ratios,  Callbratioa,  Bqaatioas, 
Microwaves,  Oistortioa,  Teaperature,  Micro- 
wave eqaipaeat,  Maasareaeat. 


Effo 

leas 

tke 

coap 

aad 

tke 

dae 

aace 

bat 

tioa 

aegl 

aad 

tioa 

trie 

desi 

scat 

to  d 

prob 

tke 

spec 

prob 

aiai 

aot 

geae 

far 

rasp 

alec 

wave 

teap 

aicr 

its 


rts  coa 
t  fear 
kigk  la 
aayiag 

the  fie 
physica 
to  the 
ssary  f 
scatter 

of  tke 
igible. 
wkich  c 
s  skoal 
al  desi 
gaed  ia 
teriag 
esiga  a 
e  steas 
aicrewa 
e.  Tki 
e  steas 
aaa  so 
iaterfe 
ral  coa 
beea  de 
oBsive 
trie  fi 

direct 
eratare 
owave  a 
viciait 


ceraed 
types 
teasit 
plasaa 
Ids  da 
1  pros 
saall 
ar  tke 
lag  da 

probe 

Tke 

oataia 

d  be  a 

gas  wi 

a  spe 
of  the 

strac 

which 
ves,  c 
s  pera 

by  th 
tkat  t 
re  wit 
rse  of 
sigaed 
ta  aic 
eld,  a 
ioa,  a 

ef  a 
ad  to 


aeasa 

of  pro 
y  aicr 
s.  Th 
e  to  t 
ence  o 
aaoaat 

probe 
e  to  t 

stea 
steas 

the  t 
s  saal 
11  rea 
cial  w 
icro 
tare  u 

has  a 
oapare 
its  th 
e  aicr 
heir  r 
k  tke 

tke  e 

aad  t 
rowave 
icrowa 
s  ia  a 
saall 
aay  pi 


riag  aic 
has  are 
owave  fi 
e  distar 
he  volu 
I   the  pr 

of  eaer 

readiag 
ke  aatea 
caa  be  a 
wkick  SH 
raasaiss 
1  as  aec 
dily  per 
ay  ia  or 
waves. 
poa  tke 

kigk  wa 
d  to  the 
e  curren 
owaves  t 
eradiati 
probe  ae 
xperiaea 
ested  wh 

aagaeti 
ve  power 

directi 
test  obj 
asaa  whi 


rowave 
require 
elds  aa 
baace  o 
le  displ 
obe  aad 
gy  extr 
s  is  ua 
aa-like 
iaiaise 
ipport  t 
ioa  lia 
haaical 
ait,  aa 
der  to 
It  is  a 
surface 
ive  iape 
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ts  exci 
0  be  he 
OB  scat 
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t.  Pro 
ich  are 
c  field 

as  a 
oaal  CO 
ect  exp 
ch  aay 
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ste 
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AD-407  379 


Oi'.   8.  5.  30 


(TISTI/JBN)  OTS  price  #4.60 

Lockheed  Aircraft  Corp..  SuBayvala,  Calif. 
TRENDS  IN  MISSILE  AND  SPACE  RADIO  TELEMETRY, 
by  Jeaehia  M.  Haahlaar.   1962,  45p.  UiSC5  10 
62  28 

Uaclasiifiad  report 

Descriptors:   'Teleaeter  systeas,  'Space 
flight.  •Modalatioa,  Radie  caaaaaicatioBS 
systeas.  Maltiplex.  Baadwidth,  Staadardisat iaa. 
Digital  systeas.  Codiag,  Gaidad  aissiles, 
■odalatioas.  Fraqueacy  aodulatieas,  Palse  aoda- 
latioas,  Tiaa.  Phase  aodalatiaa,  CoaMUBicatiaa 
thaary,  Taleaatar  systeas. 


A  discassiaa  i 
aad  reqairaaaa 
catiaas.  Vari 
cepts  ara  pras 
coaaacted  with 
aissioas,  tha 
becaase  ef  its 
width  and  powe 
high-accuracy 
ta  be  traasait 
tha  data  faraa 
eqaipaeat  abaa 
aest  appropria 
progressively 
of  data  dascaa 
caa  best  be  ac 
coapressioa  sc 
redaadaacy.  T 
aader  davelopa 
of  tha  order  o 
diseriaiaata  d 
today.   (Aatho 


a  prasaatad  af  tal 
ts  for  aissile  aad 
aaa  aodulatioa  aet 
aatad.   For  the  aa 

large-scale  rocke 
PAM/PCM-FM  systea 

adaptability,  eco 
r,  aad  ability  to 
data.  If  the  balk 
ted  deaaods  high  a 
t  aust  be  coapatib 
rd  the  space  vehic 
te.  Ia  aay  case  i 
Bora  iaportaat  to 
diag  aa  as  fraa  aa 
hiaved  by  iaforaat 
haaas  baaed  aa  all 
achaiqaas  sach  as 
eat  lead  te  coapra 
f  30,  rafereaced  t 
ata-traasaissioa  p 
r) 


aaatry  systeas 

space  appli- 
hods  aad  coa- 
Jority  of  data 
t  aad  space 
is  well  salted 
Boay  of  baad- 
haadla  soae 

of  the  data 
ccuracy  aad/or 
le  with  eaapatiag 
le.  PCM-FM  la 
t  becoaes 
coabat  tha  flood 
tar  space.   This 
iaa  baadwidtk 
aiaatiaa  of 
are  presaatly 
ssioa  faeters 
0  tha  ia- 
ractiees  tt 


16 


ELECTRONICS  AND  ELECTRONIC  EQUIPMENT  -  Division  8 


Ilk 


AD-407   381  Div.      8 

(TISTE/JBM)    OTS   price   11.10 

Geaaral   Electric  Co..    Utica,    N.    ¥. 
QRC-139A   AEROSPACE   GROUND   EQUIPMENT 
Moathly   progress    rept.    aa.    15,    10  Ma 
17   Jaaa   63.    5p. 
Coatract   AF33   604  394^3 

Uaelassified 

Descriptors:  •Frequeacy  coaverter 
aaalysers.  Radar  Jaaaiag.  Radar  tr 
Braadbaad,  S  bead,  L  bead.  Moistar 
Radiof reqaaacy  spectroscopy.  Micro 
troscopy,  Spectraa  analyzers.  Test 
ModificatioB  kits.  Sealing  coapoun 
plastics,  Varaishes.  Tests. 

AD-407  416     Div.   8,  26 
(TISTK/OHD)  OTS  price  #5.60 

« 
Texas  lastruaeBts.  lac.  Dallas. 
PRODUCTION  ENGINEERING  MEASURES  TO  II 
SISTOR  RELIABILITY. 

Quarterly  progress  rept.  bo.  3,  1  Noi 
31  Jaa  63. 
31  Jaa  63,  55p. 
Caatraat  DA36  039sc86730 

Uaclassifiad 


Descriptors:   *Traas istors,  *Maaaf 
aethods.  Epitaxial  growth,  Oiffusidd 
aagraviag.  Coatiags,  Fixed  coatacts 
Surface  properties,  Meldiag,  Evapor 


tjt 


The  aajor  area  of  eagineeriag  activi 
followiag  process  steps:   (1)  epitaxi 
coatrel;  (2)  sarface  preparatioa  for 
cleaaiag  techaiques  to  obtaia  optiaua 
conditioas;  (4)  welding  techaiqaes  fo 
tioa;  (5)  evaporation  coatrol;  (6)  a 
cuttiag;  (7)  piece  part  incoaiag  las 
photo  aaskiag;  (9)  lead  attachaeat; 
tact  aaterials.   (Aathor) 


AD-407  424     Div.   8 
(TISTP/MH)  OTS  price  #1.60 


Research 


Aateaaa  Lab.,  Ohio  State  U 

Col uabus. 

BACK-SCATTERING  OF  CIRCULARLY  POLARI 

FROM  SLIGHTLY  ROUGH  SURFACES, 

by  J.  L.  George.   30  Apr  61,  11p.  Re 

Coatract  N2811 

Uaclassifiad 


Pt 


Descriptors:   "Electroaagaetic  wavat,  Polarixa- 
tioB.  Surface  properties.  Surfaces,  Luaar 
aaviroaaeBt.  Mooa,  Radar,  Electric  r'ields. 
Dielectric  properties.  Electrical  cp^dactaaca, 
Scatteriag. 

The  aaalysis  of  the  iataractioa  of  el^btroaag- 
aetic  waves  with  a  slightly  roagh  surfsca  has 
previously  beea  carried  out  for  the  cue  of 
horisoatal  aad  vertical  polar izat ioa.   Tha  pur- 
pose of  this  paper  is  to  extead  these  Iresults 
to  the  ease  of  circular  polarixatioa,  Isad  to 
atteapt  to  deteraine  the  radar  back-s  iiitteriag 
coefficieat  of  the  Moon  by  this  aetho^.  (Author) 


AD-407  427     Div.   8.  15 
(TISTP/MH)   OTS  price  $5.60 

Aateaaa  Lab.,  Ohio  State  U.  Research  fpaadatioa, 

Coluabus. 

SPATIAL    FILTERING. 

by  Fraak   Ayres.    15   May   61.    47p.    Rept.    ko.    1222-2 

Coatract   AF33   6l6   7843.    ProJ.    1    620   4    ►4,    Task 

50682  * 

Uaclassifiad   r^^ort 


ICB). 

■13  Jaaa  63. 


port 

•Frequeacy 
isaittars, 
•roofing, 
ve    spec- 
lets, 
).    Silicon 


REASE   TRAN- 
62- 

Iport 

[tarlag 
.    Photo- 
Cleaniag, 
tioa. 


was    on    the 
dl    geraaniuB 
growth;    (3) 
surface 

eacapsula- 
a   aad   dice 
ictioa:    (8) 
(10)    con- 


aid 


Foaadatioa. 
WAVES 

.  1179  1 
rt 


r  »|>o 


Report  on  Guidance  and  Sensing  Techaiques  for 
Advaaeed  Vehicles. 

Descriptors:   •Filters,  Sigaals,  lategral 
traasforas.  Faactlons,  Frequency,  laages. 
Statistical  processes.  Matrix  algebra, 
Baadpass  filters.  Leases,  Scanning,  Networks. 

The  aatheaatical  relatioaships  for  filteriag  ia 
a  space  doaaia  are  developed  la  a  geaeral  analogy 
with  teaporal  filteriag.   Cases  in  which  the  ele- 
aents  of  the  filteriag  systea  are  continuous  or 
discrete  are  discussed.   General  exaaples  of 
spatial  filteriag  aad  the  realisatioa  of  such 
filters  are  showa.   (Aathar) 


I 


AD-407  449      Div.   8 
(TISTE/PAR)  OTS  price  $11.00 

Aaerlcan  Electronic  Labs.,  lac,  Colaar,  Pa. 
INVESTIGATION  OF  TECHNIQUES  FOR  CONTROL  OF 
INTERFERENCE  GENERATED  BY  SNITCHING  DEVICES, 
by  E.  Eats  and  F.  Nessaer.   Jaa  63,  1v.  61055F 
Coatract  AF33  657  7268,  ProJ.  4357,  Task  435712 
ASD  TDR63  369 

Uaclassifiad  report 


Descriptors:   •Electroaic  switches 
circaits,  •Sappressors,  Avalanche 
Negative  resistance  circuits,  Low-| 
Seaicoadactor  devices.  Diodes  (Se 
Transistors,  Capacitors.  Electric 
Resistors.  Voltage  regulators.  Ele 
properties.  Filters  (Electroaagaet 
Fourier  aaalysis,  Coapliag  circiit 
atioa.  Teats,  Fases,  Clipper  circu 
(Circaita),  Test  eqaipaeat  (Electr 
aethods,  latarfereace,  Traasieats. 
frequency  interference. 


.  •Switching 
diodes, 
pass  filters, 
icoaduetors) . 
filters, 
ctrical 
ic  wave). 
t.  Atteaa- 
its.  Gates 
onic).  Test 
Radio- 


The  objective  of  this  pragma  was  to  iavestigate 
the  basic  characteristics  of  electroaic  circaitry, 
coaponents,  aad  desiga  practices  that  coatribate 
to  the  creation  of  interference  in  present  aad 
proposed  switchiag  devices,  aad  to  deteraiae 
techaiques  required  for  effective  redactioa  aad 
coatrol  of  this  latarfereace.   Particalar  eaphaais 
is  placed  oa  solid  state  devices,  both  as  sources 
of  latarfereace  aad  as  suppressioa  techniques. 
Ia  additioB  to  presenting  experiaental  data  and 
new  interference  reduction  concepts  as  developed 
aader  this  prograa,  this  report  provides  a  gea- 
eral dissertation  oa  the  generatioa  aad  traas- 
aissioB  of  switching  device  iaterference  aad  oa 
techaiques  for  suppression  of  this  type  of  iater- 
fereace.   Major  coverage  has  beea  givea  to  the 
area  of  filter  techniques,  including  the  develop- 
aeat  aad  coapreheasive  aaalysis  of  active  filter 
aetworks.   Use  of  passive  suppressor  eleaeats  to 
aiaiaixe  uadesired  traasieBts  is  coasidered,  aad 
a  group  ef  circuit  techaiqaes  to  protect  agaiast 
DC  liae  traasieats  is  preseated.   (Author)' 


AD-407  451      Div.   8,  15 
(TISTP/RLG)  OTS  price  $1.60 

Coluabia  U. .  New  York. 

ON  A  TELEPHONE  TRAFFIC  SYSTEM  MITH  SEVERAL  KINDS 

OF  SERVICE  DISTRIBUTIONS. 

by  Joseph  L.  Gastwirth.   21  May  63.  17p. 

CU37  63  NoBr266  59MS 

Coatract  Noar  266  59.  ProJ  NR042  205 

Daclassified  report 

Descriptors:   •Telephoae  coaaunlcations  sys- 
teas, Coaaunicatioa  theory,  Queueiag  theory, 
Sequeatial  aaalysis.  Statistical  fuactioas. 
Probability,  Algebras,  Measare  theory, 
Biaoaials,  Statistical  processes,  Distributioa 
theory. 
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Division  8  -  ELECTRONICS  AND  ELECTRONIC  EQUIPMENT 


A0-i07  i68      OlT.   8 
(TISTE/PAI)   OTS  prle*  17.60 

Seitli«««t  ■•••■?€»  last.,  Saa  Aatoaio,  Tex. 
PEtFOIMANCC  C8AIACTEIISTICS  OF  A  SPACED  LOOP 
ANTENNA  FOBMED  BT  T«0  AIBITIARILT  OIIENTED 
PAIALLEL  LOOPS. 

Talk  iBMarj  rapt.  ao.  13  aad  latarla  daralop- 
■•at  rapt.,  1  Jaa  63-1  Apr  63. 
by  Doaglat  N.  Travars.  1  Apr  63.  66p. 
Coatraet  N0fctr89l67.  ProJ.  SFOOIOSOI.  Taik  925i 

Oaelaatifiad  raport 

Oatcrlptarii   *Laap  aataaaas.  'Aataaaa  radla- 
tlaa  pattarat.  Aataaaa  ceaf Ifaratloat,  Coaplad 
aataaaai,  Sigaal-ta-aol>a  ratio.  Elactrie 
flaUa,  Mafaatie  fialds.  Gala.  Skip  aateaaat, 
Olpela  aataaaas.  Tkaory,  Traaiitter  aapliflar. 
Elaetrical  iapadaaca.  Aataaaas,  Aataaaa  lobas. 
Polarlaatloa.  Hatkaaatleal  aaalysls. 

Tkls  rapart  was  praparad  la  ardar  ta  aaka  arall- 
akla  la  a  slaflla  rafaraaca  a  eoaplata  llstlag  af 
tka  iapertaat  parforaaaea  ekaraetarlstics  af  tka 
spacad  loop  aataaaa.   Tka  axaet  flald  a^aatloas 
of  a  gaaaral  spacad  loop  ara  darlrad  aad  asad  ai 
a  basis  far  all  atkar  parforaaaea  ekaraetarls- 
tics.  Tka  eoaxlal  spaced  loop  aad  eoplaaar 
■paced  leap  ara  treated  as  special  cases  of  tke 
geaaral  aaalysls.   Aay  twe  loop  spaced  loop 
operatiag  la  tke  ^aadrapela  aode  aay  be  treated 
as  a  special  ease.   Field  patteras  are  derived 
for  Bear  aad  far  fields,  for  ailaatk  aad  aleva- 
tiaa  plaaes,  sad  for  botk  vertical  aad  koritoatal 
polarlaatloa,  for  aay  spaced  loop.   Tkese  resalts 
■re  plotted  to  skew  tkat  certaia  spaced  loops 
kava  pattara  rariatioas  as  a  faactloa  of  dlstaace 
to  tke  scarce.   Tke  field  e^aatieas  are  tkea  asad 
to  coapate  tke  radiatiea  resistaace,  tke  effec- 
tive keigkt,  effective  area,  gala,  sigaal-ta- 
aoise  ratio,  aoise  flgare,  aiaiaaa  observable 
flald  streagtk  aad  iapedaaco.   Otber  ekaraetar- 
lstics iaeladiag  reradlatioa  error  redactiaa, 
pattara  varlatieas  wltfc  scarce  dlstaace,  eoa- 
stractiea  difficaltias  aad  pattara  distortloa 
■earcas  ara  ravieaed.  Tke  report  begias  witk  very 
.geaaral  coaeepts  eoaeeralag  a  spaced  loop,  all 
Ifaraalas  are  ezplaiaed  so  tkat  practical  eaacla- 
■laas  aay  be  drawa.   (Aatkar) 


AD-i07  469 
(TISTP/M) 


Oiv.   8.  25 
OTS  price  13.60 


Braddack.  Oaaa,  aad  HcOoaald,  lac.  El  Paso, 

NANOSECOND  PULSE  BKEAKDONN  STUDY. 

by  Daaiel  F.  BcOoaald  aad  Baafrad  Maltar. 

15  Apr  63.  37p.  BDB  B  BQIOI 

Coatraet  AF30  602  2781 

RADC  TDR63  201   Uaclasslfltd  raport 

Dascrlptorst   "BleroMsve  freqaeacy,  'Electric 
disekarges.  Vavegaides.  Eleetroaagaatle 
palses,  Electroa  deasity.  Aataaaas. 

Tke  tkeory  aad  aost  raceat  experiaeatal  work  oa 
breakdowa  aader  kigk-power  aicrowava  palses  are 
aaalyaed.   Becoaaeadatloas  are  aade  for  fartkor 
tkeorotioal  aad  •xporiaeatal  lavostigatioas  to 
extead  tkls  work  iato  the  aaaoseeoad  regloa. 
Tke  feasibility  of  speetroscopic  teckaiqaes  la 
tke  stady  of  disckarga  growtk  Is  coasidered.   It 
is  skowa  tkat  ligkt  eaitted  dariag  dlseksrge 
baild-ap  aay  be  of  safficieat  iateasity  to  alloH 
pkotoaetrie  aeasareaeats  of  tk«  growtk  rate. 
(Aathor) 


AD--107  516     DIv.   8.  26 
(TISTE/JNS)  OTS  price  $7.60 

Dearborn  Bleetrealc  Labs.,  Inc.,  Orlaado,  Fla. 
■ANUFACTURING  METHODS  FOR  METALLIZED  TEFLON 


CAPACITORS  (SOBMINIATURE  200  C) . 

Fiaal  rept.,  Bar  59-Apr  63, 

by  Doaglas  H.  Saitk.   Apr  63.  25p. 

Coatraet  AF33  600  38i31 ,  ProJ.  7  604 

ASD  TDR63  308  Daclassified  report 

Rapart  ea  Batalliied  Tefloa  Capacitor. 

Deseriptarst   *Fixed  capacitors,  Alaaiaaa, 
Natal  filas,  Halocarboa  plastics,  Sabaiaiatara 
electroaic  eqaipaeat.  Teaperatare,  Life  expec- 
tancy, Eaviroaaental  tests,  Nigk  altitade. 
Electric  peteatial,  Naaafactar lag  aethods. 

Hetal-eacased,  tabular,  keraetically  sealed, 
aetalliied  teflon  capacitors  akick  redace  tka 
volaae  per  aicrofarad  of  capacitance  up  to  eae- 
foartk  tkat  of  conventional  tefloa  dielectric 
foil  capacitors  caa  be  fabricated  on  a  prodaetioa 
basis.   Tkese  capacitors  ara  desigaed  to  operate 
over  a  teaperatare  raage  of  -65  C  to  200  C  and 
are  capable  of  aitbstandiag  tke  severe  eaviroa- 
aeatal  coaditioas.   Available  winding  aackiaes 
were  aodified  for  the  winding  of  thin  teflon  fila 
becaase  of  tke  filas  tendency  to  distort  in  botk 
widtk  aad  tkickaess  wken  not  keld  under  constant 
or  controlled  tension.   Tkese  aodif lent ioas  were 
all  directed  toward  tke  exertion  of  constant  ten- 
sion on  tke  wiadiag  aaterial  tkereby  alliviating 
aajor  wiadiag  probleas.   Tke  coaposite-type  coa- 
stractioa  eaploying  one  aluaiaua  aetaUised  tef- 
loa electrode  aad  oae  standard  alaaiaaa  foil 
electrode  was  asad  ia  tke  construction  of  tke  ca- 
pacitors.  Lead  attaekaents  were  aade  by  spraying 
tke  ends  of  tke  capacitor  with  a  high  teaperatare 
alaaiaaa  solder.   The  capaeitors  fabricated  aslng 
aaltlple  layers  of  aaterial  were  satisfactory 
apoa  eeapletioa  of  load  life  testiag  for  a  period 
of  1000  krs  witk  a  140%  of  rated  voltage  at  a 
teaperatura  of  200  C.   However,  tke  capacitors 
fabrieated  witk  siagle  layer  aaterial  failed  tke 
1000-hr  load  life  test  because  nuaerous  aoaentary 
breakdowas  weakened  or  destroyed  the  connectioas 
between  the  sprayed  and  connections  and 
electrodes. 


AD-i07  599     Div.   8 
(TISTI/JBB)  OTS  price  $1.60 


Efforts  were  coatinued  on  the  production  of 
solid-state,  X-baad  aicrowave  TB-ATR  switches  for 
ase  ia  a  balaaced  duplexer.   Aa  iaproved  aechan- 
ical  TR-ATB  switch  design  was  establisked.   De- 
tails of  tkls  design  are  described.   Ia  additioa, 
diode  pre-test  aetbods  are  described  along  with 
tuaiag  aad  testing  procedures  of  the  final  as- 
seably.   Also  presented  are  perforaance  charac- 
teristics of  a  typical  TR-ATB  switch  wkick  was 
asseabled  aad  tested  by  use  of  tke  above-aea- 
tioned  aetkods.   In  additioa  preliaiaary  life 
test  data  secured  as  of  date  is  also  iacluded. 
(Aatkor) 
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AD-407  615      Div.   8.  26 
(TISTE/JBN)  OTS  price  13.60 

Motorola,  lac,  Pkooaix.  Ariz 

PRODUCTION  ENGINEERING  MEASURE  400  McjJ  300 

POHER  TRANSISTOR 

Quarterly  rept.  ao.  7,  23  Dec  62-23  MUr  63. 

by  R.  A.  Jacobs  aad  Joba  C.  Howe.  23  Mar  63,  1v. 

Coatraet  DA36  039sc85975 

Uaclassified  i^aport 


Report  oa  Step  1 

Descriptors:  *Tr 
Productioa.  Maaaf 
Acceleration,  Sko 
Power,  Enviroaaea 
Geraaaiaa. 
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AD-407  672     Div.   8 
(TISTP/FEM)  OTS  price  #1.60 

Polyteckaic  last,  of  Brooklya.  N.  Y. 

ACTIVE  AND  TIME  VARYING  SYSTEMS  AND  L 

NETMORKS. 

Fiaal  rapt. 

1962,  1v.  R«pt.  no.  PIBMRI  1088  62 

Coatraet  AF18  603  105 

AFOSR  4757  Uaclassified  r 


I  NBA! 


AD-407   675  Div.      8.    32 

(TISTE/JBB)    OTS   price   $1.60 

Aerospace   laforaotioa  Div.,    Haskiagto 
ASYNCHRONOUS   ACTIONS.       ANNOTATED    BIBLH 
Report    for   Jaa   58-Oec   62. 
U  Juae   63.    lOp.    Rapt.    ao.    B63  84 
Task   15 

Uaclaicifiad 

Descriptors!      'Bibliograpkias,    *Osc 
^yackroaisiag   (Electroaics) ,    Noise 
Haraoaic   oscillators,    Eqaatioas,    Tk 


9.    FLUID  MECHANICS 

AD-407  001     Div.   9,  25 
(TISTP/BFA)  OTS  price  |2.60 

Vyaadotta  Ckeaicals  Corp.,  Mick. 

DEPARTURES  FROM  LTE  IN  BBISSION  AND  A$$ORPTION 

BY  CONTINUOUS  ENERGY  STATES.  I.   BADIAJIVE 

EQUILIBRIUM, 

by  Ladwig  Oster.   Mar  63.  18p. 

Coatraet  AF33  657  7271,  PreJ.  7073,  tkkk   707301 

ARL  63  63  Daelassifiad  r  ibart 
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FLUID  MECHANICS  -  Division  9 

iBteria  technical  report  oa  Research  oa  Plasaa 
Dyaaaics. 

Descriptorst   •Tkeraodynaaics,  •Masers,  Dis- 
tributioB  tkeory,  Cerenkov  radiation,  Faac- 
tional  analysis.  Particle  spectra,  Plasaa 
physics.  Tkeraal  radiatioa,  Eaissivity, 
AbsorptioB. 

A  geaeral  foraulatioa  of  tke  tkeory  of  departures 
froa  LTE  ia  free-free  eaissioas  and  absorptioa  is 
developed.   The  problea  is  treated  subject  to 
tke  restrictloBS  to  steady  state  aad  radiative 
interactiOBS.   Particle  distributioa  faaction  and 
radiatioa  field  are  studies  separately,  special 
•tteatioB  is  given  to  the  traasfer  problea.   Tke 
possibility  of  Begative  absorptioa  (aaser  actioa) 
is  discussed.   (Autkor) 

AO-407  051     Div.   9,  1 
(TISTA/LSK)  OTS  price  $4.60 

lastltate  Teckaelegico  De  Aeroaautica,  Sao 

Paale,  Braill. 

EXPERIMENTS  HITH  AN  EXTERNAL  JET  FLAP, 

by  M.  J.  Kriager.   1963.  36p. 

Caatract  AF49  638  583 

AFOSR  4730  UBclasaifled  report 

Descrlptertt  *Jet  flapa,  Aeredyaaaic 
ckaracterlstics,  Mfad  tuaael  aadels.  Air  felli. 
Flaps,  Aerodyaaalc  ceafigaratloaa.  Model  tests. 

A  blower-type  wiad  taaael  stady  was  aade  of 
Several  exteraal-jet-flap  eoafignratlons  were 
tested  between  ead  plates.   Coaparisoa  is  also 
■ade  witk  a  trailiag  edge  Jet  flap  tested  aader 
tke  saae  condltleas.   Tests  were  aade  at  a 
leyaolds  auaber  of  1.7  x  10  te  tke  5tk  pawer  aad 
•t  Jet  aoaentua  eeeffleieats  ap  ta  2.6lv.  tkroagk 
•  raage  of  angles  of  attack  froa  0  t^  J5   degrees. 
(Aatkar) 


*i)-407  052     Div.   9,  25 

(TISTP/MH)  OTS  price  |4.60  j 

Priacetoa  U.,  N.  J. 

AN  EXPERIMENTAL  INVESTIGATION  OF  LAMINAR  HYPER- 
SONIC CAVITY  FLONS.   PART  Ii  PRESSURE 
MEASUREMENTS, 

by  K.  M.  Nicoll.   Hay  63.  40p. 

Contract  AF33  616  7629,  ProJ.  7064,  Task  7064  01 
ARL  63  73  Uaclassified  report 

Descriptors!   *Coaical  bodies,  Measureaeat, 
Distributioa,  Recovery.  Heat  traasfer,  Dis- 
tributioa, Surfaces,  Surface  properties.  Gas 
flow,  Laaiaar  flow,  Laaiaar  bouadary  layer, 
Hypersoaic  flow.  Pressure. 

Aa  experiaeatal  iavestigatioa  kas  been  aade  of  tke 
pressure  distribut ioas  oa  a  set  of  coae-aodels 
iacorporatiag  aaaular  cavities.  Tkls  study  is  tke 
first  part  of  a  prograa  wkick  iacludes  aeasare- 
aeats of  recovery  factor  aad  keat-traasfer 
distributioas.   Tke  coae-sarface  Mack  auaber 
was  6.5,  aad  all  cavity  flows  were  ••opea><. 
Tke  results  iadicate  tkat  a  regiae  of  laaiaar, 
open  cavity  flow  exists  at  kypersoaic  Mack 
auaber  wkick  is  ckaracterixed  by  tke  property 
tkat  tke  cavity  floor  pressure  is  virtually 
coastaat.   Recoapressioa  is  coafined  to  tke  last 
^0%   of  tke  cavity  aear  tke  reattaekaeat  poiat. 
(Autkor) 


AD-407  135     Div.   9.  25 
(TISTP/MH)  OTS  price  $4.60 

Guggeakeia  Jet  Propalsioa  Ceater,  Calif.  last. 

of  Teck. ,  Pasadena. 

SIMIURITY  PARAMETERS  FOB  BADIATIVE  ENERGY 
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Division  9  -  FLUID  MECHANICS 

TIANSrSI    IN    ISOTHEIBAL  AND   NON-ISOTHEt«AL   GAS 

by  S.    S.    P«B««r.    ■.    Tli«Mi    ••<   G.    Ado««it. 

0*c   62,    i5p.    TI1 

Crtat  AF0$i7l63  ,^.  ^ 

Uielaiiifi*^  report 

0«s«ript*rti   'Gtiti.  Trtitport  prop*rtl«i, 
Seal*.  «•»  flow,  FlBld  ■•eli««lc«.  Spaetroieopy. 
■•dala.  Taaptratara.  Dopplar  affact,  Eaargy 

caavarsiea. 

Tka  alatlarlty  «roapt  for  ■altleoBpoaoat .  roaet- 
iaa  aaa  alxtarat  witfc  radlatlva  aaargy  traasport 
ara  darlvad.   Tlia  rataltlag  ralatloaa  ara  aiad 
ta  aaasldar  tka  faaiibillty  •t   teallag  far  flow 
proeasaaa  wltfc  radiatlv*  aaargy  traaapart  aadar 
klokly  alapllfiad  eoadltioaa.   Tka  sealiag 
paraaatari  ara  darlrad  for  radlaat  aaargy  a«lt- 
alaa  froa  itobarie  aad  iaatfcar«al  gaaaa  far 
arbitrary  apacltlat  aad  rarloat  ipaetral  Uaa 
aad  aalaealar  baad  aodoli.   Scallag  paraaatart 
far  radlaat  aaargy  aalssloa  froa  Itobarie  bat 
aaa-liatbaraal  syitaat  are  dlseasiad  for  arbi- 
trary apaeltlai  aad  varloaa  apoetral  llaa  aad 
aalaealar  baad  aodali  aadar  tka  raitrlctioai  ia- 
patad  aa  tka  allowad  taaparatara  profUaa  for 
dltparsloa  aad  Dopplar  Uaaa  by  tka  Eddlagtoa- 
•arblar  approxlaatloa.   Flaally.  tka  radlatlra 
aaallag  prapartlas  for  rapra»aatatl»a  taapara- 
tara profllas  aro  eoaaldarad  for  both  eolllaloa- 
braadaaad  aad  Oopplar-broadeaad  llaa  profllas  on 
tba  baili  of  oxaet  aaaarleal  calcalatloaf  that 
■ara  parfaraad  for  a  ratatloaal  apactral  llaa  be- 
laaglag  to  a  aolacalar  rlbratloa-rotatloa  baad. 
(Aatkor) 

AO-407  MB  Dlr.  ^ 

(TISTP/JIA)  OTS  prlca  $8.60 

TlrAEHODYNAIIlC  LOADING  ON  STREAMLINED  DUCTED 

by  Gary  1.  Hoagh.  Dee  62.  89p.  TI625 
Caatract  NoBr285900 

Uaelasilfiad  report 

Baserlptarat   •Aaradyaaale  laadlag,  aDaeiad 
badlaa.  Matkaaat leal  aodals.  Llaear  tystea*. 

Preaaara,  Axlally  ayaaatrle  flow,  Diairiba- 
tlaa.  Daeta,  Naaarieal  aaalyili,  Vortieea. 
falaelty,  Pltek  (Botloa).  Baduetioa,  Matrix 
■lt«br«. 


ralaatioa  of 
ttribatloa  oa 
aaetrie  flow 
ngalarlty 
the  preoure 
as  a  ilagle 
oaal  prop- 
aatrix  eoef- 
leal  exaaplet 
he  retultt  of 
tal 


A  alapla  aathad  for  the  rapid  dete 
the  llaaariiad  aarfaee  prenure  di 
gtreaallaad  dacted  bodlea  la  axlty 
la  developed  aalag  eoavaa*.  ioaal  il 
dlatrlbatloaa.  The  flaal  fora  of 
eeeffleleat  la  expretaad  directly 
aatrlx  operatlaa  ea  the  duet  teeti 
•rtlaa  aad  tables  of  the  aecessary 
rieleata  are  glraa.  Several  aaaar 
■re  worked  out  aad  eoaparad  with  t 
prerioaa  theoretieal  aad  experiaen 
lavastlgatlaaa.   (Aether) 

AD-407  167      DlT.   9 
(TlSTP/iLG)  OTS  prlee  •1.60 

Eeele  Noraale  Saperleare  (Fraaea). 

ON  THE  THEOtY  OF  CLASSICAL  FLUIDS.   III. 

by  Leap  Verlet.   Mar  63.  15p.  TN9 

Great  AF  EOAI  63  47 

AFOSI  A767  Oaelasflfled  report 

Deserlpterst   •Fluids.  •Matheaatleal  aodels. 
lategral  eqaatloas.  Poteatlal  theory.  Series. 
Blffereatlal  eqaatloas.  Teaperature.  N  body 
problea.  Statlstleal  faaetloas,  Taylor  s 
series.  Equatloas.  Gases,  Argoa,  Theory. 
Naaarieal  aaalyala. 

It  Is  showa  that  Pereas'  aethod  eaa  be  used  to 


write  dowa  explicitly  lategral  equatloas  far  the 
two-body  eorrelatloa  faaetloa  which  geaerallaes 
the  PY  aad  HNC  eqaatloa.   A  first  test  of  tke 
fltaess  of  suck  eqaatloas  was  glvaa  la  tke  case 
of  the  hard  eabe  gas.   Farther  laferaatloa  will 
be  provided  la  a  fatare  paper  where  »*•  •5"«"»" 
givea  la  the  preseat  paper  will  be  applied  to  tht 
ease  of  the  lattice  gas.   (AnthorJ 

AD-407  183     01 V.   9.  12 
(TISTA/GIC)  OTS  prljee  110.50 

AlDha  Research   Inc..  Santa  Barbara,  Calif. 
THE  DYNAMICS  AND  AEiODYNAMlCS  OF  SELF-SUSTAINED 
LARGE  ANGLE  OF  ATTACK  BODY  SPINNING  MOTIONS. 

Final  rept. ,  ^,  ...«  , 

bv  Jaaes  B.  Break,  Feb  63,  1v.  63  1158  1 
6j.tr"!  AF49  638  1158,  ProJ.  7856.  Task  7856  01 

AFOSI  4596  ^^ 

Uaelasslfled  repert 

Sabcoatract  to  Klectrealc  Coaaualcatloat.  lac, 
Saata  Barbara.  Calif. 

Deaerlptorss   •Booster  rockets.  •Galded  als- 
sUes.  "Spla  stabilized  aaaunltion.  Angle  of 
attack.  Drag,  Guided  alsslle  trajectories, 
Ataospkere  eatry.  Low  altitude.  Cylladrlcal 
bodies,  Matheaatleal  analysis.  Theory,  Pressare, 
Stability,  Equations.  Magnas  force.  Decelera- 
tion. Rotation.  Spin,  Aerodynaalc  characterla- 
lles.  Recovery. 
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Several  aerodyaaalc  aechaalsas 
tela  large  eagle  of  attackbod 
aotloas,  are  exaalaed.   It  Is 
rotative  aotloa  can  result  la 
force,  wblch  aay  slgai f leant ly 
booster  recovery.   A  linear  th 
factorlly  predicts  the  aear-st 
rotative  apla  characteristics 
aetrlc  bodies.  Is  presented, 
body  autorotatlve  aotlons  unde 
and  re-entry  envlronaents  Is  I 
special  slx-degrees-of-freedoa 
The  aerodynaalc  characteristic 
shaped  bodies  at  angles  of  att 
are  discussed.   (Author) 

AD-407  294      Div.   9.  7 
(TISTP/MFA)  OTS  price  13.60 

AfCO  Everett  Research  Lab.,  Everett,  Mass. 

CURRENT  SPEED  IN  A  MAGNETIC  ANNULAR  SHOCK  TUBE. 

by  Jaaes  Keck.   May  63,  32p.   RR132 

Coatract  AF49  638  659 

Daclasslfled  repert 

Descriptors:   •Shock  tubes.  •Plasaa 'p*y»*e». 
Measureaent,  Magnetic  fields.  Light.  Photoas. 
Drag,  Ablation,  Transport  properties.  Gases. 
Drnaalcs.  Pressure.  Ultraviolet  radiation. 
Electric  currents.  Velocity.  Gas  discharges. 


Gas  loalzatlon. 
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AD-407  296     Dlv.   9.  25 
(TISTP/MPA)  OTS  prlee  $2.60 

Oklakoaa  State  U.  Researek  Foundatloa.  iStillwater. 

SHEAR  NAVE  PROPAGATION  IN  A  BIREFRINGE^  VISCO- 

ELASTIC  MEDIUM. 

by  George  B.  Tharstoa  aad  Joha  L.  Schrhta 

Jaae  63,  20p. 

Coatract  Noar259503.  ProJ.  NR385  545 

Uaclasslfled  rekbrt 


Descriptors:   •Vlseoelastlclty.  Opti 
ertles.  Propagatloa,  Photoaaltlpller 
stresses.  Have  traasalssloa,  Light, 
tloa,  Mechaaleal  properties.  Optical 
Measareaeat,  Refractive  ladex. 

A  theoretical  aad  experlaeatal  study  1 
for  the  optical  biref rlageace  assoclat 
propagation  of  a  plane  shear  wave  in  a 
tic  aedlua.  The  shear  wave  propagatlo 
•cterized  by  a  coaplex  propagatloa  con 
which  the  coaplex  coefflcieat  of  shear 
of  the  aedlua  aay  be  derived.  The  opt 
frlageaee  Is  related  to  the  aechanical 
the  shear  wave  by  a  coaplex  aechaao-op 
fielaat.  la  the  experlaeat  the  blrefr 
due  to  the  shear  wave  Is  aaalyzed  by  t 
circularly  polarized  light  throagh  the 
at  right  eagles  to  the  directloa  of  sh 
propagatloa  and  to  the  directloa  of  pa 
placeaeat.  The  aodlfled  clrcalarly  po 
light  Is  th^h-raalyzed  by  a  plaae  aaal 
photoaaltlpller  detector.  The  aechanl* 
■echano-optffc  constants  for  the  aedlua 
■  laed  for  aa  aqueous  aiUiag  yellow  so 
for  a  polystyraae  solutloa  and  are  coa| 
ladepeadeat  deteralnat ions  of  these  sa 
froa  other  experiaents.   (Author) 


AD-407  472       Dlv.   9 
(TISTP/MH)  OTS  price  $3.60 
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Research  and  Advaacad  Developaaat  Dlv., 

Corp.,  Nllalagtoa,  Mass. 

MEASUREMENT  OF  HEAT  TRANSFER  ON  A  FLAT 

MODEL  AT  MACH  U   (TASK  3. 

RENTS — REST  PROJtCT). 

by  V.  A.  Saadbora  aad  K.  H 

TM  RAD  TM63  40 

Coatract  AF04  694  239 

Uaclasslfled  r4^ort 


PLATE-STEP 
^— SHOCK  TUNI^Il.  EXPERI- 

eroa.   26  Ja^i  63,  34p. 


Descriptors:  •Flat  plat 
flow,  Hypersoalc  charact 
Measureaent,  Shock  tubes 
tunnels.  Boundary  layer, 
eters,  Dlstrlbutloa,  Sho 
traasfer,  Measareaeat. 


e  aodels,  *H] aersoalc 
eristics,  Fli|d  flow, 
,  Hypersoalc  triad 
Wake,  Model) i  Calorli 
ck  tabes,  Hei  . 
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FLUID  BiIECHANICS  -  Division  9 

heet  traasfer  distribatioa  across  the  separatloa 
layer  with  hot  wire  caloriaeters  are  also 
reported.   (Aathor) 


AD-A07  504     Dlv.   9 
(TISTA/GEC)  OTS  price  lU.OO 

Cornell  U.,  Graduate  School  of  Aerospece 

Eaglneering,  Ithaca,  N.  ¥. 

A  THEORY  FOR  UNSTEADY  MOTIONS  OF  JET-FLAPPED 

THIN  AIRFOILS, 

by  J.  C.  Erlckson,  Jr.  Sep  62,  200p. 

Contreet  AF49  638  5^4 

Unclesslfled  report 

Descriptors:   •Supersonic  air  fells.  •Jet 
flops.  Theory,  Oscillations.  Gas  flow.  Turbu- 
lence, Incoapresslble  flow,  Equetions,  Partial 
dlfferentlel  equations,  Aerodynaalc  charac- 
teristics. Pitch  (Motion),  Deflectloa,  Inte- 
grel  equatloas,  Matheaatleal  enalysis,  Mathe- 
aatleal aodels. 


A  linearised  aodel  for  the  ineoapr 
viscid,  irrotetioaal ,  and  unsteady 
thin  nirfoil  with  Jet-flep  is  fora 
unsteady  probleas  considered  are  t 
and  oscillatory  deflection  of  the 
and  pitching  of  the  airfoil,  defle 
blown-flap,  and  also  the  penetrati 
sharp-edged  gust.  Justification  1 
representation  of  the  Jet.  in  the 
speed,  saall  thickness,  and  coasta 
flux  strength,  by  a  vortex  sheet, 
there  is  e  pressure  difference  pro 
the  aoaentua-f lux  strength  and  lav 
portional  to  the  local  radius  of  e 
the  Jet.  The  dynaaic  and  kineaati 
of  the  aain  streaa  with  the  vortex 
senting  the  airfoil  and  Jet  are  sh 
scribed  by  a  coupled  set  of  equati 
of  a  third-order  partial  different 
and  a  singular  integral  equation, 
propriate  boundary  conditions.  Th 
of  these  equations  and  their  relet 
classical  unsteady  thin-airfoll  th 
Jet-flap  theory  are  discussed.   (A 
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nt  aoaentua- 
across  which 
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sheets  repre- 
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ial  equation 
along  with  ap- 
e  properties 
ionship  to 
eory  and  steady 
uthor) 


AD-407  505     Div.   9 
(TlSTP/MH)   OTS  price  $19.75 

Colunbia  U.,  New  York. 

AN  EXPERIMENTAL  STUDY  OF  HEAT  TRANSFER  AT  HIGH 

TEMPERATURE  DIFFERENCES  IN  TURBULENT  AIR  FLON 

BETWEEN  A  ROTATING  CYLINDER  AND  A  STATIONARY 

CONCENTRIC  OUTER  CYLINDER. 

Fiaal  rapt., 

by  6.  S.  Longobardo  aad  H.  G.  Elrod.  Aug  62, 

327p. 

Coatract  AFi9  638  1001 

AFOSR  3207 

Uaclassified  report 

Descriptors:   •Heat  traaafer,  Cyliadrical 
bodies,  Rotetion,  Surface  teaperatures. 
Velocity.  Teaperatures,  Distribution. 
Aaeaoaeters,  Gas  flow,  Turbulence,  Fluid 
flow,  CoBveetioB. 

A  study  was  aade  of  coavective  heet  txaasfer 
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b«tMe*a  a  ratatlag  aylia^ar  %mt   a  ttatiaaarj, 
eoaeaatrle  outer  cyliadar  for  tbo  Taylor  aaaber 
raago  2000  to  9000,  aad  for  rotor  larfaao  to«- 
paratarat  ia  tha  raago  80  to  i30  F.   ■aaiareaaati 
vara  aada  af  orar-all  haat  traasfar.  aad  velocity 
aad  taBMr«t>ra  diitrlbatloai  la  tho  gap  batwaoa 
tba  two  cylladari.   A  bat  «lro  aaeaoaator  vai 
aaad  to  dotaraiao  wbatbar  sacoadary  floMi  oxlit 
la  tba  gap  ia  tba  Taylor  aaaber  raago  of  tho 
iavattlgatloa.   (Aatbor) 


Al>-i07  569     •*».   9,  25 
(TISTf/iLG)  OTS  prleo  $1.60 

Staaford  U. ,  Calif. 

THIOIETICAL  AND  liPHlCAL  STUDIES  OF  THE  BASIC 

STRUCTURE  OF  TUIBULENT  SHEAR  FLOMS,  INCLUDING 

CINERALIZBD  THIMOKINBTIC  APPROACHES. 

Flaal  rept., 

by. 5.  J.  Ellaa,  ■,  C  layaalds.  aad  J.  P. 

Jabaitea.  M   Nav  62.  11p. 

Coatract  AFi9  638  201 

AFOSR  4599  Uaclasdflod  report 

Oescrlptorti  •Tarbuleat  boaadary  layer.  •Fluid 
flen.  Fluid  dyaaale  properties,  Diffaierc,  Sta- 
bility, Teaperatare.  Flaid  aecbaaiea,  Preiiuro, 
Nodela,  Sbear  itresaei.  Theory. 


AD-4C7  583     DlT.   9 
(TISTP/BH)  OTS  price  $8.60 

Naval  Ordaaace  Lab.,  Nbita  Oak,  Md. 

AN  INCREMENTAL  HTDROBAROPHONE. 

by  Edward  L.  Peter«  aad  Cbarlet  H.  Marshall. 

27  Feb  63.  1». 
NOL  TI62  174 

Oielassifiad  report 

Descriptorst   •Hydrostatic  pressure,  •Hydro- 
pboaes.  Bridges,  Electrical  aetworks.  Hydro- 
statics. Seasitlvity,  Hydraalie  ralres, 
Aeoastic  filters.  Baad-pass  filters.  Low 
freqaeacy.  Glass  textiles,  Flaid  aecbaaics, 
Pressare  gages. 


A  Miea  bridge-type  bydroba 
■•aaariag  iacreaeatal  pres 
lew  as  0.10  ia.  of  water  1 
static  bead  as  blgb  as  300 
scribed.  A  freqaeacy  rasp 
attaiaabla.  Special  feata 
iacreaeatal  pressare  seasl 
static  bead.  Tbis  is  aceo 
aqaaliaatioa  tbroagh  a  sys 
pressare  bag  aad  valves;  ( 
iaserted  betweea  tba  press 
aad  tbe  active  portioa  of 
peralts  pass  bead  oparatlo 
aad  of  tbe  bead  caa  be  eas 
desired  period  less  tbaa  a 
of  tbe  hydrobarophoae  la  a 
for  sbieldiag  It  froa  aade 
cbaages;  aad  (i)  aa  attach 
iadlcator.  lastruaeatal  ia 
hydrobarophoae.   (Author) 


rophoue  capable  of 
sara  fluctuatioas  as 
a  the  preseace  of  a 

ft  of  water  is  de- 
oase  of  0-200  cps  is 
res  iacladoi   (1)  aa 
tivity  iadapeadeat  of 
aplished  by  pressare 
tea  of  aa  air- 
2)  aa  aceastic  filter 
are  oqaallaatioa  systea 
tbe  hydrobaropbeae 
a.   Tbe  low  freqaeacy 
ily  adjusted  for  aay 
a  hoar;  (3)  eaclosere 

fiberglass  coataiaer 
sirable  teaperatara 
ed  teaperatara 

obtaialag  aa  accarate 


AD-i07  689     Dlv.   9.  30 
(TISTP/BMM)   OTS  price  1.75 


Directorate  of  Eagiaeerlag  Test.  Aeroaaatlcal 

Systeas  Dlv.,  Mright-Pattarsou  Air  Force  Base, 

Ohio. 

CORREUTION  OF  MIND  TDNNEL  BLOCKAGE  DATA. 


Flaal  rapt..  Sap  61-May  62, 
^y  Paal  A.  Czysi.  Apr  63,  21p. 
ProJ.  U2601.  Task  U26 
ASD  TDR63  230 

Oaclasslfied  report 

Descriptors:   •Hypersoaic  wind  tuaaels.  "Mlad 
taaael  aodels,  Hypersoaic  flow,  Aerodyaaaic 
coaf igaratioas,  Bluat  bodies,  Coaical  bodies. 
Flat  plate  aodels.  Delta  wlags,  Healspherlcal 
aballs.  Model  tests.  laterf ereace. 

Aa  experiaeatal  lavestigatloa  of  the  test  sectloa 
flow  blockage  characteristics  was  coadacted  at 
Hack  4  in  the  High  Teaperatara  Hypersoaic  Gas- 
dyaaaics  Facility.   The  aodels  utilised  la  this 
prograa  were  poiated  aad  blunted  coaes  froa  5- 
degree  half  aagle  to  90-degree  half  aagla.  flat 
plates,  delta  wiaged  shapes,  aad  heai spherical 
aodels,  soae  of  which  were  raa  ap  to  40-degree 
angle  of  attack.   Coaparison  of  the  data  with 
other  facilities  resulted  la  a  correlatloa  of 
the  aaxiaua  aodel  sise  coapared  to  the  potential 
flow  core  sixe  with  Mach  auaber  aad  drag  coeffl- 
cieat  for  both  opea  aad  closed  test  sectloa  coa- 
f igaratioas  for  Mach  aaabers  froa  1.5  to  greater 
tbaa  10.   (Author) 
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A0-i06  864     Dlv.   10 
(TISTM/BJH)   OTS  price  136.00 

Foreiga  Tech.  Dlv.,  Air  Force  Systeas  Coaaaad, 

Hrlght-Pattersoa  Air  Force  Base,  Ohio. 

MOTOR,  JET.  AND  ROCKET  FUELS. 

by  K.  K.  Papok  and  Ye.  G.  Seaealdo.  16  Apr  oj, 

988p. 

FTD  TT62  1308   Uaclasslfied  report 

Traas.  froa  Gosadarstveaaoye  Nauehno-Tekhnich- 

eskoye  Iidatel'stvo  Naftyaaey  1  Gorao-Tepl ivaoy 
Llteratary,  Moskva,  pp.  1-741,  1962. 

Descriptorst   •Faels,  "Jet  eagiae  fuels, 
•Aviatioa  faels,  "Liqaid  rocket  faels,  Petro- 
leaa,  Gasoliae,  Fael  additives.  Llqaid  rocket 
oxidlxers.  Coabastiea,  Cheaical  properties, 
Monopropellaats,  Toxicity,  Stability,  Vaperixa- 
tlon.  Corrosion,  Bibliography,  Data. 
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s  aad  Rocket  Propel laatsij  is 
y  revised  editioa  of  the 
book  i>Motor  Fuels,  Lubri- 
t  Issued  ia  1957.   It  ex- 
physicocheaical  aad  opera- 
aviatloa.  Jet,  rocket,  aato- 
boiler  faels,  as  well  as  the 
lag  to  the  qualities  aad 
fuels  ia  eagiaes  aad  air- 
ground  aachinery.   ladivid- 
book  are  devoted  to  the 
eas  ia  the  area  of  faels  - 
foraatioB  properties,  beat 


of  coabastiea,  low-teaperatara  properti 
foraatioB,  deposltioa,  etc.   This  book 
teaded  for  eagiaeers  aad  tachalciaas  w 
areas  ia  which  fuels  are  asad,  as  well 
those  people  engaged  in  the  operatioa 
engines  aad  the  refining  of  petroleua. 


c 


AD-406  883     Dlv.   10 
(TISTM/RBB)  OTS  price  $7.60 


Thlokol  Cheaical  Corp.,  Blkton,  Md. 
A  RESEARCH  STUDY  TO  ADVANCE  THE  STATE  (^t   THE 
ART  OF  SOLID  PROPBLLANT  GRAIN  DESIGN. 
Quarterly  progress  rept.  ao.  3,  1  Jan-'j  Apr  63. 
26  Apr  63.  70p.  E74  63 

Coatract  AF33  616  6530.  ProJ.  3059.  Taik  30531 

Unclassified  retort 
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AO-406  885     Dlv.   10 
(TISTM/BJH)  OTS  price  |2.60 

Phillips  Petroleua  Co.,  Bart  1  esviUa,  ^la. 
GAS  TURBINE  AND  JET  ENGINE  FUELS. 
Biaeathly  progress  rept.  ao.  6,  Feb-Ma 
by  N.  L.  Streets.   23  May  63.  13p.  349p! 
Coatract  N600  19  58219 

Uaclasslfied  re 


Descriptors!  •Jet  eagiae  faels,  •Ni 
alloys,  •Cobalt  alloys,  'lalet  gaide 
Gas  turbines,  Turbiae  parts.  Sulfur, 
gases,  Teasila  properties,  Mechaaica 
properties.  Test  equipaeat,  Coabusti 
chaabers,  Chreaiua  alloys,  Taagstea 
High  teaperature  research.  Heat  resi 
aetals  aad  alloys. 


Twelve-hour  aetal  loss  tests  ea  tba  •t'.tct   of 


)• 


lloys, 
laat 


sulfur  OB  turbiae  ialet  guide  vanes  using  a  2- 
Inch  research  coabustor  operatiag  under  con- 
ditions producing  2000  F  exhaust  gases  were 
coapleted.   Data  are  bow  available  ob  sulfar- 
free  aad  ^ ,0%   sulfur  fuels.   Five  typical 
carreat-generatlon  saperalloys  iBCluding  Odiaet 
500,  Maspalloy,  Haynes  Alloy  25,  Rene  41  and 
Hastelley  R-235  were  evaluated.   Results  iadicata 
that  ^%   fuel  sulfur  or,  rather,  the  gaseous 
sulfur  coapounds  produced  upon  coabustion  of  this 
sulfur,  had  bo  effect  upon  the  durability  of  aay 
of  the  alloys  tested.   Hayaes  Alloy  25,  a  cobalt- 
base  alloy,  showed  best  perforaance,  Hastelloy 
R-235  poorest  perforaaace.   These  extreaes 
differed  by  a  factor  of  about  five.   The  balaace 
of  the  alloys  perforaed  coaparably  and  inter- 
aediate  between  these  extreaes.   Only  Haynes 
Alloy  25  aad  Maspalloy  showed  aore  degradatioa 
of  teasild'  streagth  whea  exposed  to  a  sulfur 
ataosphera  than  whea  exposed  to  a  sulfur-free 
ataosphere.   HA25  lost  aearly  twice  as  auch 
teasile  streagth  with  salfur  as  without.   The 
iadicated  degradation  of  Maspalloy  strength  by 
sulfur  is  considered  only  aargiaally  significant. 
All  the  alloys  suffered  aarked  losses  in  ductil- 
ity after  exposure,  suggesting  the  occurrence  of 
soae  iatergraaular  oxidation.   (Author) 


AD-407  364     Div.   10,  27 
(TISTM/ODN)  OTS  price  $1.60 

Foreign  Tech.  Dlv.,  Air  Force  Systeas  Coaaand, 

Wright-Patterson  Air  Force  Base,  Ohio. 

FACTORS  INFLUENCING  THE  THERMOSTABILITY  OF  JBT 

ENGINE  FUELS, 

by  I.  N.  Daailov  aad  Kb.  A.  Marxabulatev. 

14  May  63,  16p. 

FTD  TT63  343 

Uaclasslfied  report 

Descriptorst   •Jet  eagiae  faels,  Theraal 
stresses.  Test  eqaipaeat,  Teaperatara,  Nitro- 
gea.  Air,  Stability. 
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AO-407  450     Dlv.   10 
(TISTM/BJH)   OTS  price  $7.60 

Myoaiag  U. ,  Laraaie. 

COMPUTER  CALCULATIONS  OF  ROCKET  ENGINE  COMBUS- 
TION PROPERTIES, 
by  Roy  C.  Robiaette,  Jr.  May  63,  62p. 

Uaclasslfied  report 

Master's  thesis. 


The  scope  of  this  paper  is  Halted  to  the  equl- 


Division  11  -  GROUND  TRANSPORTATION  EQUIPMENT 
Division  12  -  GUIDED  MISSILES 


librlaa  ealealatloaa  •/  coBbnitloi  prodiict» 
•■tf  tht  rei«ltl«|  adiabatlc  flaae  ie«peratara. 
Tha  problaa  af  atteapttag  te  deleraiaa  tfce 
aqaiUbrlaa  eaaatitaaati  ai  tha  gaiai  prograss 
thraagk  tha  raekat  aoaxla  la  aat  attaaptad  hara. 
A  talatlaa  af  a  ralatiTeIr  aiaple  eoabaatlea 
prablaa  eaaalatiag  of  oaly  alx  prodacti  of  eoa- 
baatloa  if  preaeatad.   By  aadarataadlag  aad 
foUoalag  tha  lllaatratod  proeedaraa  a  problea 
eoaiittiag  of  aay  anabar  of  prodacta  of  caabaa- 
tloa  aay  ba  caapated  aad  aolved  to  aay  datirad 
degra*  of  accaracy.   (Aathar) 


11.   GROUND  TRANSPORTATION 
EQUIPMENT 

AD-407  287      Di».   11 
(TISTE/OHD)   OTS  prlca  $5.60 

Aray  Traaiportatloa  Board.  Fort  Eaitli,  Va. 
BOG  BUSTERS. 
Jaaa  63.  53p. 
ATB  TCB62  183EO 

Uaclatsiflad  raport 

■apart  af  aaTlroaaaatal  oparatioa. 

Daaeriptarii  •Traekad  vahlelai,  Taati,  Aray 
raaaareh,  Cargo  Tahlelai,  Ballability.  Haaaa 
aaglaaarlag,  Saaaps. 
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orgaaic  tarraia. 


AD-407  667      BIT.   11.6 
(TISTF/HSS)  OTS  prlca  $1.60 

Bagiaaariag  OaTalopaaat  Lab..  Naral  Air  DaTalop- 

■•at  Caatar,  JahatTllla,  Pa. 

DESCRIPTION  OF  AERIAL  TARGET  CONTROL  CENTRAL 

AN/MSO-51  .  .         ,  »     iLi 

by  Robart  A.  Rohraaai.   2  Bar  62.  raT.  3  Jaaa  63, 

iP- 

NADC  ED  L617iB   Uaclafiifiad  raport 

Dascriptorst   "Reaota  coatrol  lyitaai.  Aarlal 
targat.  Radar  tracklag,  Targat  droaei.  Air- 
craft. Tracklag.  Bobila.  Radar  equipaeat. 
Trailars. 
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12.   GUIDED  MISSILES 

AD-406  831  Di».       ^2 

(TISTA/LSK)      OTS  price   $6.60 

Boeing   Co.,    Seattle.    Waih.  

■EAPON    SYSTEM   REQUIREMENTS   AND   DESCRIPTION. 

S-133-10. 

16  Feb  63.  It.  D2  300U  IB 

Coatract  AFO^  694  266 

Uaclaitiflad  report 

Oetcriptori:   "Gaided  aisiiles  (Sarface-to- 
aarfaca).  •Laaachlag  litei.  Silos.  Schedallag. 
Prograaalag  (Coapaters).  Maaageaeat 
eagiaeerlag. 

The  report  preseats  a  detailed  faactloaal  de- 
scriptioa  of  the  WS-133B  Meapoa  Systea.   It 
proTides  soarce  data  for  all  ageacies  coaeeraed 

■1th  the  derelopaeat  of  eqaipaeat  eleaeats. 
facilities  criteria,  parsoaaal  aad  tralaiag 
reqairaaeats.  techalcal  aaaaal  data.  proTlsioalag 
data  aad  logistics  plaaalag.   This  Tolaae  coa- 
taias  the  aaster  fuactloaal  flow  diagraa  aad  the 
lower  lOTol  faactioaal  flow  diagraas  doTeloped 
darlag  the  Systea  Reqaireaeats  AaalT»l»  for  the 
Operatloaal  Neapoa  Systea.   (Aathor) 

AD-406  862     DlT.   12.  7,  8 
(TISTI/CAM)   OTS  prlca  ♦21.00 

Boeiag  Co.,  Seattle.  Naah. 

CABLE  PLANT  DESIGN  VERIFICATION  TESTS.  FLIGHT  A. 

MING    I. 

Flaal    rapt-..  ,     . 

by  H.   L.   Raadall.    7  Dec   62,    roT.    15  Apr   63.    356p. 

Rept.  aa.  T2  2592 

Caatract  AF04  6^7  289 

Uaclaaslfled  repart 

Dascrlptorat   •Electric  eablaa.  •Galded  als- 
■iloa  (Sarfaee-to-aarface),  Electrical  iaped- 
aaca.  Radia  iaterfereace.  Noise  (Radio). 
Attaaaatiaa,  Phase  ahlfters.  Telophaae  liaes. 
■easareaeat,  Pregraaalag  (Caapatara).  Strategic 
■eapoas.  Test  aethads. 
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aircraft.   It  is  coaposed 
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oparatioa  where  required.  Tha 
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dar.  a  caasuad  coatrol  radia 
laaleatloBS  systea.  aad  aa 
toa.   Certaia  aalts  are 
aetry  recel»iag  systea. 
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AD-A06  867     DiT.   12 
(TISTP/GRM)  OTS  price  47.60 

Boeiag  Co.,  Seattle,  Mash. 

MS-133A  MAINTAINABILITY  PROGRESS  REPORT, 

by  Doa  Heck  aad  D.  E.  Cressey.  15  Mar  63,  74p. 

Rept.  D2  U934  2 

Coatract  AF04  6i8  289 

OBClassified  repart 

Descriptarst   •Guided  alssile  (Surface  ta 
sarface),  •Logistics,  Tables,  Cheekoat 
equipaeat,  Haiateaaaea,  Air  farce  equipaeat, 


The  Maiataiaab 
MAN  Meapoa  Sy 


bility  Prograa  Plea  for  the  MINUTE- 
stea  is  two-fold}  it  proTldes  both 
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a  Desiga  Reriew   aad   ETaluatioa   Plan 
aad  Oeaoastratioa   Plaa.      The   aoathly 
caataia   statas   of   progress   and   probl 
aaceaatered    la   each    af   these    plaas 

AD-406  893  DiT.      12.    26 

(TISTP/AM)      OTS    price   $21.00 

Baeiag   Co..    Seattle,    Hash. 
MISSILE   ASSEMBLY   AND    CHECKOUT   SYSTEM 
■ENTS    -   MING    II.    AF   PLANT    77. 
1962,    It.    Docuaeat    ao.    D2    11162    1 
Caatract  kroi  Ul  580 

Oaclasslfled 


aad  a  Test 
reports 
a  areas 

Anther) 


REQUIRE- 


rjeport 
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face-te- 
ut  equip- 
laa.  Guided 
aeerlag. 


Descriptersi   •Galded  alsslles  (S 
sarface).  Strategic  weapoas,  Checkjd 
aeat.  Malateaaace.  Storage.  Preduc 
alssile  coapoaeats,  Maaageaeat  eag 
Cheekoat  procedures. 

AD-^06  916     DlT.   12 
(TISTE/CAM)  OTS  prlca  $3.60 

Boeiag  Co.,  Seattle,  Mash. 

FLIGHT  ARTICLE  MASS  PROPERTIES  REPOllt  FOR  MING  II 

CTLI  INSTALLATIONS  OF  MRCN  6301  CTH  SECTION  (S/N 

0000022  AND  ON).  j 

by  Vlaceat  Faster.  20  May  63.  33p.  At   139A3  2 

Caatract  AFOi  69i  i6 

Uaclassified  report 
I 
Descriptorst   •Galded  alsslles  (Sar face-to-aur< 
face).  •Galded  alssile  coapoaeats ] I  Strategic 
waapaas,  Meights. 


AD-i07  023     DiT.   12 
(TISTA/GEC)  OTS  price  $2.60 

Boeiag  Co..  Seattle.  Mash. 
SITE  ACCEPTANCE  TEST  PROCEDURES  MIN 
by  R.  E.  Sheffield  aad  R.  A.  Darts. 
27p.  Docuaeat  ae.  D2  U987  1 
Caatract  AFO^  6^7  757 

Uaclassified 

Descriptorst  •Guided  alsslles  (S 
surface),  •Lauachiag  sites.  Milit 
aeats.  Silas.  Ceaaaad  aad  coatrol 
Checkout  equipaeat.  Acceptability 
praeedares. 

The  parpase  af  this  docuaeat  is  to 
iadex  la  specifying  the  equlpaent. 
test  procedure  docuaeatatlaa  requir 
Asseably  aad  Cheekoat  Task  of  the  M 
NS-133A  Miaateaaa  site  located  at  V 
Air  Force  Base.   (Author) 
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AD-A07   031  DlT.      12 

(riSTA/GEC)    OTS   price  $3.60 

Boeiag  Ca..    Seattle.   Mash. 

AIR    FORCE    PLANT    77    FLIGHT    ARTiaE    MllCSS    PROPERTIES 

REPORT    FOR    MING    II    MISSILES    6^8-6691. 

by   R.    L.   Draaar.      28   May   63.    31p.    Diocuaent    no. 

D2  139A7  2  ; 

Caatract  AFOi  694  i6  I 

Uaclassified]  report 

Descriptorst   •Guided  alsslles  (Surface  to 
sarface).  Tables,  Guided  alssile  ^aapoaeats, 
Melght. 

This  daeuaeat  caatalas  the  actual  s^alaat  weight 

aad  balaace  suaaary  far  Mlag  II  Mli4teaaa 
■issiles,  the  weight  effect  af  all  ^haages 
lacarparated  at  Plaat  77  aat  reported  la 
D2-13946-X,  aad  a  coaf igurat lea  pace  far  each 
alssile  laclttded  in  this  report.   (Author) 


GUIDED  MISSILES  -  Division  12 

AD-407  095     DiT.   12,  23 
(TISTA/LSK)   OTS  prlca  $19.75 

Baeiag  Co.,  Seattle,  Mash. 

QUALITATIVE  PERSONNEL  REQUIREMENTS  INFORMATION 

FOR  MS-133A  MINUTEMAN  HARDENED  AND  OISPEftSEO. 

27  Aug  62,  It.  02  5859  VI 

Caatract  AF04  6^7  289 

Uaclassified  report 

Descriptersi   •Military  persoanel,  •Guided 
aissiles  (Surf ace-ta-sarface) ,  Sites,  Military 
requireaeats.  Military  organization,  Lauachiag 
s  ites. 

This  docuaeat  is  a  coaplete  rerlsion  of  the  per- 
sonnel requireaents  forecast  for  MS-133A  Minute- 
aan,  Hardeaed  and  Dispersed,  reported  in  the  QPRI 
of  21  April  1961.   The  aajor  purpose  of  this  coa- 
plete rerision,  which  reflects  the  aaJor  changes 
in  equipaeat  and  concepts  that  hare  occurred 
since  April  1961,  is  to  proride  a  basis  for 
chaaging  the  curreat  Unit  Manning  Docuaent  aqd 
for  up-dating  present  training  plaas.   This  docu- 
aeat will  also  proTide  a  source  of  data  for  the 
further  derelopaeat  aad/or  rerision  of  existing 
aaintanaace  and  operations  coacepts  and  plaas. 
(Author)     • 

AD-407  108     DiT.   12 
(TISTA/LSK)  OTS  price  $7.60 

Boeiag  Co.,  Seattle,  Mash. 

HS-133A  MAINTAINABILITY  PROGRESS  REPORT, 

by  E.  Hardy  aad  0.  Cressey.   7  Hay  63,  78p. 

D2  U934  5 

Coatract  AF04  6i8  289 

Uaclassified  report 

Descriptarst   •Guided  aissiles  (Surface-to- 
surface),  •Guided  aissile  coaponents,  •Launch- 
ing sites.  Silos,  Maiateaaace,  Maiatainnbility 


This  doeaaeat  is  the  fifth  of  tha 
ports  that  outliae  the  progress  a 
MS-133A  Maiataiaability  Prograa. 
report  corered  the  period  froa  18 
thru  31  Deceaber  1962.  Each  succ 
coTors  a  aoathly  period  froa  the 
the  last  day  of  each  aonth.  This 
the  aonth  of  April  1963.  The  Mai 
Prograa  Plaa  for  the  Minuteaan  Me 
two-fold;  it  provides  both  a  Desi 
ETaluatioa  Plan  and  a  Test  and  De 
Plan.  The  aoathly  reports  contai 
progress  and  problea  areas  aneoun 
of  these  plaas.   (Author) 
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AO-407  181 
(TISTM/EJH) 


DiT.   12,  30 
OTS  price  $8.10 


RCA  Defense  Electroaic  Products,  New  York. 

SIMULATION  OF  CABLE  PRESSURIZATION.   MING  I  - 

MINUTEMAN. 

Final  rept. 

28  Mar  63,  84p.  MTOR  C170 

Contract  AF04  647  289 

UBClaasiflad  report 

Descriptors!   •Guided  aissiles  (Surface-to- 
surface).  •Electric  cables.  Networks,  Pneuaatie 
systeas.  Pressure,  Siaulatioa,  Coapressors, 
Launching  sites.  Silos.  Test  equipaent.  Panel 
boards  (Electricity),  Tables,  Matheaatical 
analysis. 


al 


This  report  preseots  paeuaatic  data  for  tha 
Ming  I  pressurized  cable  network.   The  princio 
conclusions  can  be  suaaarized  as  followsi   (1) 
For  the  steady  state  pneuaatie  condition  an 
adequate  protection  pressure  lerel  can  be  ob- 
tained in  the  buried  cable  network  by  installiag 


Division  12  -  GUIDED  MISSILES 

eoM'*>**r>  >t  tkc  ICT* »   tad  •■I7  t«l«et«d  LF<t. 
This  is  bated  aa  a  laakaga  rata  of  0.9  eabie 
faat  par  day  par  alia  aad  eoapratior  iapats  of 
to  paig.   Tba  air  laakaga  ia  tlia  eabla  ihoald  ba 
kald  ta  lata  tbaa  0.5  eabia  faat  par  day  par 
•ila  aad  at  alaaa  ta  0.1  aabie  faat  par  alia 
at  pottibla,  far  adaqaata  eabla  protaetioa  aad 
optlaaa  aaiataaaaea.   Tka  cable  prattara  ilaala- 
tori  aaployad  ia  tkia  ttady  kava  provaa  tkair 
■tafalaaat  ia  attablitkiag  tka  cable  prattare 
aetaerk  daaiga  paraaateri  for  Wia«  I,  at  wall  at 
tkair  atility  for  aabla  iaatallatiaa  qaallty 
eoatrel.   (Aatkar) 


AD-407  270      OiT.   12 
(TIStr/AH)  OTS  price  |5.60 

Aray  littile  Coaaaad,  Beditoae  ArieaaX, 
HaattTillo.  Ala. 

■ANEOVERING  BEQUIREVENTS  AND  HINIIIUi  MISS  DIS- 
TANCES FOB  HOMING  MISSILES  IN  A  RESTBICTEO  SET 
OF  ANTI-TANK  ENGAGEMENTS. 
by  Gilbert  C.  Mllleat.   17  Jlay  63.  i9p. 
ProJ.  1D22  901A204 
AMC  IE  TI63  6         Daelattlflad  report 

Deteriptortt   "Gaidad  aittile  trajaetoriei, 
•Proportioaal  aavigatioa,  Teraiaal  gaidaaca. 
Eqaatioat,  Data.  Errort,  Aaalog  tytteat.  Slaa- 
latioa,  Aatitaak  aaaaaitioa. 

Tka  koaiag  trajectory  eqaatioat  are  tolved  for  a 
liaitad  tot  of  aati-taak  eagageaeat  paraaetert. 

retaltiag  ia  qaaatitatiTe  data  oa  reqalred  ait- 
tile aaaaaTarability  to  overcoae  rariout  portar- 
batioat.   Tka  tkaoretical  aiaiaaa  aiss  dlttaaeet 
(aoitelett)  are  ealealated  for  coattiag  teraiaal 
trajecteriet.   (Aatkor) 


A0-i07  3$0     OiT.   12,  2 
(TISTP/BL6)  OTS  price  $18.00 

■artkall  Space  Fl Igkt  Ceater,  Haattrille,  Ala. 

A  BIBLIOGIAPRY  CONCKBNING  ASPECTS  OF  THE 

METEOROID  HAZAiO, 

by  Jaka  B.  Gayla,  Ckarlea  C.  Baltaa,  Reary  L. 

■  artia.  liUiaa  0.  Marpkrae,  aad  Ckarlatte  F. 

Skeak.   1  Apr  63,  302p. 

NOMC63  2 

Daelaatifiad  report 

Deteriptortt   •Heteort,  •Spacecraft,  ^lapact 
tkock.  Data,  Protactire  coreriagt.  Protective 
treataeatt,  Aaalyiit.  Tkeory,  Syapetia,  Deter- 
aiaatloa,  laitruaeatat ioa,  ■etaoritat,  Kartk, 
■eoa,  laterttellar  aatter,  Aateroidt,  Solar 
tytteat,  Hypervelocity  gaat,  Ballittict,  Hyper- 
velocity  projectilet,  Crateriag,  Ataotpkore 
eatry,  Cotaic  rays,  Extraterrestrial  radio 
aavea,  Satellitet  (Artificial),  Ablatioa,  Bibli- 
egrapkiet,  Masardt.  Hyperteaic  ckaracterltt ict. 

A  bibliegrapky,  caaaittiag  ef  876  eatriea,  «at 
coapiled  to  preteat  iaforaatioa  oa  tka  pkytict 
ef  kyperveleeity  iapact  aad  tka  aeteoroid  kasard. 
Oiridad  iato  aiae  geaeral  tectioat.  It  coataiat 
tarvaya  of  experiaeatal  data,  vekicle  pro- 
teetiea  aaalytit,  tkaoretical  ttudiat  (kyper- 
velocity  iapact),  experiaeatal  iaveitigat ioat, 
experiaeatt  aad  iattruaeatation.  and  tkao- 
retical atadiat  (aeteoritici) .   Host  of  tke 
refereacea  ere  fairly  receat,  kaviag  beea 
pablitkad  betHoea  Jaaaary  1950  and  October  1962. 
Tka  eatrlat  aere  obtained  froa  all  kaoMa  toarcat, 
aad  tka  aatkor,  title,  ageaey,  periodical,  aad 
DOC  aaabert  (wkea  kaoaa)  are  iaeladed.   Aa 
abttraet  by  tke  aatkor  it  faraiaked  akere 
availablf,  batia  toae  catet  tke  abttractt  aero 
prepared  by  tke  leteoroid  Daaage  Marking  Groap. 
(Aatkor) 


AD-407  415      DiT.   12.  30 
(TISTM/AM)  OTS  price  $6.60 


Araold  Eagiaaeriag  Developaeat  Ceater,  Araeld 

Air  Force  Statioa,  Teaa. 

SPACE  SIMULATION  CHAMBER  INSTBUHENTATION. 

by  M.  B.  Mulkey,  R.  E.  Klaatsck.  G.  A.  Rayfiald 

aad  F.  G.  Skarrell.  Jaae  63,  62p. 

Coatraet  AF^O  6OO  1000,  ARO  ProJ.  SM2301 

AEOC  TDR63  113         Daclastlfied  report 

Ootcriptorst   'Space  eariroaaeatal  coaditloat, 
•lattraaaatatioa,  'Maaiaraaants ,  Low  prassare 
retearek,  Tkeraal  radiatloa,  Cryogeaict. 
Tatt  vekiclet,  Hetori.  Spectraa  aaalysert, 
Siaalatio». 


Tka 

aeaiareaeat  of  ckaaber  aad  test  vekicle 

paraaetert 

ia  large  tpaea  eaviroaaaatal  ckaabart 

kat 

bocoaa 

a  aaw  teckaology  ia  tke  field  af  ia- 

ttraaeatati 

oa.   Modificatioa  of  old  establitked 

teckaiqaei 

far 

attociated  witk  tpace  ckaaber  tettiag 

kat 

bacoae 

of  ataott  iaportaace  ia  receat  yeart. 

Tki 

1  paper 

coataiat  a  eoaprekeative  itate-of-tke 

art 

exaalaatioa  ia  tke  field  of  tpace  eaviroa- 

aeatal  ckaaber  lattraaaatatioa.   (Aatkor) 

AD-407  422     Div,   12 
(TISTA/GEC)  OTS  price  $5.60 

Boeiag  Co..  Seattle,  Natk. 

INTEGRATED  BASE  SUPPORT  REQUIREMENTS.  GRAND  FORKS 

AIR  FORCE  BASE. 

by  R.  C.  Adaat.   5  Jaae  63,  51p.  02  6819  6 

Coatraet  AFO4  694  266 

Oaclattified  report 

Deteriptortt   *Gaided  aitsilet  (Sarfaea  to 
tarface).  Military  reqairaaeatt ,  Siloi, 
Coattractioa.  Maiatefcaace.  Groaad  tapport 
aqaipaeat,  Laakckiag  titet. 

latagrated  tapport  aad  tervieet  retpoatibilitiet 
are  prateated  at  tkey  apply  to  tke  tite  activa- 
tioa  tatkt  at  tke  Miaateaaa  Hardeaed  aad  Dis- 
parted Miag  VI.   (Aatkor) 


AD-407  431      01 V.   12 
(TISTP/FEM)  OTS  price  $2.60 

Boeiag  Co..  Seattle,  Mask. 

ACCEPTANCE  SUMHARy  REPORT  -  ADDENDUM  TO  FTM  434. 

MODEL  SPECIFICATION  ~  S-133-1007C. 

by  Carl  J.  Leak.   22  May  63,  Up.  Rapt.  ae. 

02  10889  1.  vol.  5IA 

Coatraet  AF04  647  289 

Uaclaitified  report 

Addeadaa  to  rapt.  ae.  D2-10889.  Vol.  51. 

Deteriptortt   •Gaided  aissilet  (Sarface-to- 
tarface),  Qaality  control.  Tests,  Teaperature, 
Specif ieatioat. 


AD-407  476     Div.   12 
(TISTM/AM)  OTS  price  $5.60 

Boeing  Co. ,  Seattle,  Mask. 

ANALYSIS  -  EFFECT  OF  DEPTH  INCREASE,  UUNCH 

TUBE,  WING  V, 

by  Edwia  L.  Barber.   4  Jane  63.  51p.  Doeaaeat 

no.  02  15132 

Coatraet  AF04  647  289 

Daelattifled  report 

Deteriptortt   *Sllot,  *Detiga,  Maiataaance. 
Laaaekiag  titet,  Gaided  aittiles  (Sarface-to- 
sarfaea),  Haaaa  eagineeriag. 


INSTALLATK)NS  AND  CONSTRUCTION  -  Division  13 
MATERIALS  (NON-METALUC)  -  Division  14 


AD-407  548      Div.   12 
(TISTP/RLG)  OTS  price  $2.60 


Ogdea  Air  Materiel  Area.  Hill  Air  F 

Utak. 

SERVICE  LIFE  TEST  OF  CARTRIDGE  SHACK 

FOR  THE  GAM-72  MISSILE. 

by  Kennetk  A.  Kartekaer.   Jaae  63,  1 

OOY  TR63  13 

Oaclattified 
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Deaeriptortt   'Gaided  aissiles, 
(PAD).  *Life  expectaacy,  Test  faci 
Prattare,  Tiae.  Explodiag  wires, 
Fasteaiags,  Explosive  aetaators,  T 
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AD-407   676 
(TISTP/HSS) 


Div.      12 
OTS   price  $2.60 


Mitre  Corp..    Bedford,    Mass. 

ESTIMATES  OF    ERRORS   IN    HISTRAI  DUE  l|4   ATMOSPHERIC 

REFRACTION, 

by  R.  K.  Craae.  May  63,  17p.  TH3422 

Coatraet  AF33  600  39852,  ProJ.  701 

ESD  TDB63  158 

Uaclattified  Report 


Gaided  aittile  trac^iag  tytteat, 
trejectoriei,  Ata< tpkeric  re- 

ctive  iadex,  Refra<|ioa,  Gaided 
Transpoaders,  Raaf ^s  (Dia- 
Heasareaeat. 


Deseriptorst   *< 

•Gaided 
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fractioi 

,  Refrai 

aissile 

raaget. 

laace) . 

Errort, 

Tke  ataospkere  ea 

of  raage. 

raage  d 

differeace  rate. 
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tade  as  tke  aaxia 

tkat  tbere 
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of  tke 

o  two  yean. 
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eaeat 
aad  range 
tkeie  errors 


ases  errera  ia  tke 
iffereaee,  range  r^ie 

Tke  aagaitades  of 

foaad  to  exceed  tkb  aaxiaaa 
for  Histraa.   Refractive  iadex 
be  applied  to  tke  Mlstraa 
tke  errors  to  tke  tPae  aagai- 
laa  allowable  errorL   (Aatkor) 


13.   INSTALLATIONS  AKD 
CONSTRUCTION 

AD-407  076     Div.   13 
(TISTP/RLG)  OTS  price  $1.10 

Novel  Civil  Eagineeriag  Lab..  Port  $^eneae. 

Calif. 

BYRD  STATION  SNOR  TUNNELS  -  MALL  CL|:|^RING  STUDY. 

Final  rapt., 

by  C.  M.  Terry.  Apr  63.  9p. 

ProJ.  Y  F015  11  001 

NCEL  TN  N  510  Uaclattified  keport 


Deteriptortt   •Underground  struetares,  'lee, 
•Creep,  Saow,  Disposal.  Daaage,  Cleaaiag, 
Maiateaaaee  eqaipaent.  Polar  regioas. 
Measureaent. 

Present  data  oa  tke  cletare  ratet  ia  aost  of  tke 
taaaels  at  New  Byrd  Statioa,  Aataretica  iadi- 
cates  tkat  triaaing  of  tke  walls  to  aaiatain 
desirable  clearaaces  will  aot  be  required  before 
Deep  Freeze  65.   A  review  of  tke  Byrd  Statioa 
drawiags  skewed  tkat  about  7^%   of  tke  tunnel 
wall  surfaces  will  allow  a  relatively  kigk  degree 
of  aeekanization  for  eeonoaieal  wall  triaaiag. 
Baildiags  aad  otker  obstractioas  will  necessitate 
kaad  eleariag  ia  tke  reaaiaiag  25%.      Oa  a  basis 
of  tuaael  eleariag  work  at  Caap  Centary,  Greea- 
laad,  teatative  aethods  aad  equipaeat  for  tria- 
aing tke  walls  aad  disposiag  of  tke  waste  saow 
were  selected  for  Byrd  Station.   It  was  con- 
cluded tkat  specific  rates  of  closare  aad  aaxiaaa 
allowable  safe  closares  for  tke  Byrd  taaaels 
skould  be  establisked  at  aa  early  data.   Also, 
precise  teekaiques  and  equipaent  skould  be  de- 
terained  for  eacb  differeat  tuaael  situatioa 
daring  Deep  Freeze  64.   (Aatkor) 


AD-407  586     Div.   13 
(TISTP/MH)  OTS  price  $16.00 

Massachusetts  last,  of  Tech.,  Caabridge. 

STATIC  TESTS  UPON  THIN  DOMES  BURIED  IN  SAND, 

by  Robert  V.  Hkitaaa,  Zvi  Getzler  aad  Kaare  Hoeg. 

Dec  62,  1v. 

Coatraet  DA22  079eBg224.  ProJ.  R62  41 

Uaclastified  report 

Report  oa  Tke  Respoase  of  Soils  to  Dyaaaic 
Loadiags. 

Deseriptorst   aStructures,  Saad,  Soil  aeckaa- 
ics.  Soils,  Statics,  Pressare,  Load  distriba- 
tioa,  Loadiag,  Stresses,  Coapressive  proper- 
ties, Straia  gages.  Tables,  Tettt. 


Thin-walled  doaet  were  burie 
wkieh  wat  5  feet  ia  diaaater 
pressure  was  applied  to  tke 
sand  aass.   lastruaeatatiea 
vertical  force  reachiag  tke 
aeats  of  tke  doae,  straias  w 
aoveaeats  witkia  tke  saad  aa 
little  negative  arckiag  was 
doae  had  a  stiff  support,  bu 
tive  archiag  did  appear  wkea 
doae  was  ''soft".   Tke  burl 
velop  a  ' * saap-tkrough* '  bue 
age  vertical  pressure  alaost 
pressure  that  buckled  tke  do 
ratker  tke  buried  doaes  yiel 
beadiag  stresses  aear  the  sa 
ally  possible  to  iacrease  th 
eoBsiderably  evea  after  tke 
support,  and  under  certain  c 
tioaal  deforaatioB  in  the  do 
(Author) 


14.   MATERIALS  (NON-METALUC) 


AD-406   932  Div.       14.    25 

(TISTM/REB)    OTS   price   $5.60  • 

Monsanto   Researck   Corp.,    Everett.    Mess. 
RESEARCH    FOR    HIGH    TEMPERATURE    ELASTOMERIC 
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Division  14  -  MATERIALS  (NON-METALUC) 


INSOLATION  lATUIALS. 

QHtrttrly  progrtti  r«pt.  so.  3.  15  No»-1 5  F«b  62, 
bT  Jolii  E.  ■y«««.  Jottpfc  J.  Byr««  •■<!  Aithoay  f. 
»iltf*.   15  Ntr  63.  5kp.    ■•Pt.  ■IB202103 
Coatraet  AF33  657  «77i.  rr«J.  62  6899  73iO. 

Task  73X005 

Dielatilfltd  raport 

Daserlptorti   •eiait«a«ri,  •Syatlivtle  rabbar. 

•Ablatloa.  •Tkaraal  iasalatlaa,  Niekal, 
Catalysts,  Dteoapositiaa.  Coaposita  ■atarlals. 
Higb  taaparatare  rasaarck,  Haatiag.  Pyrelyiis. 
Haat  traaifar,  Carboa,  lafraetory  aatariala. 

Tba  qaaatlty  af  earbaa-aeaoas  rasldaa  foraad  by 
tkaraal  daeoapositiaa  af  tka  rabbar  eaa  ba  la- 
eraasatf  by  asiag  a  sappartad  Nl  catalyst  for  part 
of  tka  rafractory  aoraally  asad  la  aa  alastoaarlc 
lasalatlag  aatarial.   Nl  aatal  catalysts  ara  aora 
affactlTa  la  sataratad  rabbars  tbaa  la  dlaaa 
rabbars.   laltlal  dacoBpasltlea  prodacts  froa  a 
batyl  rabbar  appaar  to  ba  aora  saseoptlbla  to 
catalytic  craekiag  tkaa  tkata  froa  aa  atkylaaa- 
prapylaaa  rabbar.   la  all  caias,  iacraasad  yialds 
of  earboaaaaaas  rasldaa  vara  aeeaapaalad  by  la- 
craasa  la  tatal  qaaatlty  of  H  gas.   Bafractory 
sapport  asad  for  tka  Nl  aatal  catalyst  graatly 
laflaoaeas  activity  of  tka  catalyst  aad  appaars 
ta  affact  tka  straagtk  af  tka  rasaltiag  ckar 
layar.   lacraaslag  C  to  C  crossllakagas  la  aa 
athylaaa-propylaaa  rabbar  doas  act  iacraasa  tka 
qaaatity  of  ckar.   Tkaraal  dacoapositioa  of  2 
aaearad  coaaareial  alastoaaric  lasalatlag 
aatarials  skoMod  tka  rabbars  aaployad  ylald  a 
saall  aaoaat  of  ckar.   Calcalatloas  skoa  tbat 
traasplratioaal  kaatlag  af  B  gas  is  tka  aost 
iaportaat  aaekaalsa  by  wklck  a  tkaraally  da- 
eaaposiag  rabbar  caa  absorb  kaat  la  aa  ablatiag 
alastoaaric  lasalatlag  aatarial.   Tka  kaat  siak 
affact  of  tka  Qls  tka  aaxt  aost  iaportaat 
aackaaiaa.   (Aatbar) 


A0-i06  9A5     Dl».  M,    25 
(TISTB/OON)  OTS  price  |1.79 

Araoar  lesearck  Fouadatioa.  Cklcago,  111. 
INVESTIGATION  OF  BATERIALS  FOR  MECHANICAL  TRANS- 
MISSION OF  DEFLECTIONS  AT  ELEVATED  TEMPERATURES, 
riaal  rept.  for  15  Jaae  61-30  July  62, 
by  Jasapk  S.  Isliager  aad  Edoard  L.  HcDowall. 
May  63,  59p. 

Coatract  AF33  616  BUA,    ProJ .  1347.  Task  134702 
ASD  TDR62  83i  Unclassified  report 

Descriptors:   •Ceraaie  aatarials,  *Ouarti, 
•Alaaiaaa  coapoaads.  Rods,  Tkeraal  radiatioa, 
Loadiag  (Meckaalcs),  Tests,  Higk-teaperature 
rasaarck,  Tkeory,  Matkeaatieal  aodels,  Tkerao- 
dyaaaics,  Tkeraal  expaasioa.  Meckanical  prop- 
erties, lastruaeatatioB,  Experiaental  data. 
Test  eqaipaeat,  Traasdacers  (Acoustic), 
DeflectiOB,  Tkeraal  stresses.  Oxides. 
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■aasared  growths  were  coasiderably  greater  than 
those  experienced  by  the  quarit  rods  but  aot 
by  a  factor  equivaleat  to  the  ratio  of  their 
theraal  expaasioas.   A  successful  aeaas  for 
attachiag  such  rods  to  aluaiaa  stractares  capable 
of  followiao  static  aad  cyclic  displaceaeats  was 
developed.  (Aatkor) 

AO-407  009     Biv.   U,  26,  17 
(TISTM/AHS)  OTS  price  $1.10 

Geaaral  Oyaaalci  Coavair,  Saa  Diego,  Calif. 
MATERIAL  -  AOHESIVES  -  CERAMIC  FOR  BONDING  FELTED 
STAINLESS  STEEL  FIBERS.  BONDING  FEASIBILITY, 
by  D.  S.  Pratt,  H.  C.  Taraar,  aad  H.  M. 
Satkerlaad.   15  Sap  60,  7p.   8926  ^V 
Caatract  AF33  657  8926 

Daclaisifiad  ropart 

Oascriptarsi   aAdkesives.  •Caraaic  aateriala, 
•Boadiag,  •Staialass  steal.  Fibers.  Caatiag, 
Maaafactariag  aethods,  Saadwich  paaels.  Feasi- 
bility studies.  Reiaforciag  aatarials. 


Three  diffareat  caraaic  adkasivos 
attack  0.010  by  2  b/  2  lack  piece 
ataialess  steel  to  3/4  by  2  by  2 

felted  17-4  PH  staialass  steel  fi 
lag  teaperatares  of  1050  aad  1750 
effect  tke  beads.  Tke  applicatio 
Boraal  to  tke  faces  of  tke  paaels 
preseace  of  good  adkesioa,  siace 
were  of  tke  cokesive  failare  type 
forces  wkea  applied  resulted  ia  r 
af  tke  face  plate  froa  tke  pad,  t 
lack  af  resistaace  of  beadiag  in 
(Aatkor) 
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AO-407  069     Div.   U,  25 
(TISTM/AMS)  OTS  price  $2.60 

Matariala  Reaearck  Corp..  Oraagebarg.  N.  Y. 

THE  ROLE  OF  THE  GRAIN  BOUNDARY  IN  THE  DEFORMATION 

OF  CERAMIC  MATERIALS. 

Report  for  Jaa  62-Jaa  63.    , 

by  G.  T.  Marray  aad  A.  J.  Moaatvala.  Mar  63.  2ip. 

Caatract  AF33  6l6  7961.  PreJ.  7350,  Task  735003 

ASD  TDR62  225.  pt.  2   Uaclasslfied  report 

Report  aa  Refraetary  laargaalc  Naaaatallie 
Materials. 

Descriptorsi   aCeraaic  aateriala.  *Creep, 
•Fractira  (Maekaaics).  Higk-teaperature  re- 
aearck. Skaar  atreaaas.  Traasitlaa  teaperatare, 
Oeferaatien,  Crystals.  Teaperatare,  Magaesiua 
caapaaads.  Oxides,  Tests.  Test  aetkada.  Miere- 
stractare.  Bxperiaaatal  data. 

Tke  aeckaaical  bekavler  of  MgO  graia  beaadariea 

at  elevated  teaperatares  waa  lavest igated.   Tke 
skear  straagtk  af  bicryatal  apeclaeaa  was  ob- 
talaed  (coastaat  loadiag  rate  tests)  at  1400  C 
far  a  wide  raage  af  crystal  aiserleatatiaas. 
Large  twist,  law  tilt  bouadaries  fractured-  at 
extreaely  low  stress  coapared  ta  atker  aiseriea- 
tatioBS.   Far  a  givea  tilt  aagle  tke  fracture 
stress  decreased  witk  iacreaaiag  twist  coapaaeat) 
tke  decrease  beiag  sbarper  far  low  tilt  bound- 
aries aad  aore  gradual  far  baaadarlas  possessing 
large  tilt  coapoaeats.   Tke  effect  of  teaperatare 
aa  tke  grala  bauadary  fracture  stress  was  inves- 
tigated for  varylag  aisarleatatioaa  la  tke  raage 
1200  -  1500  C.   Fer  eack  type  of  bouadary  erlea- 
tatiOB  tkere  was  a  ckaracterist ic  teaperatare 
wkere  there  was  a  suddea  drop  la  streagth,  this 
traasitioa  teaperatare  beiag  loweat  for  bouad- 
aries with  a  kigk  twist  coapoaeat.   Kxperlaeats 
aa  tricryatals  Iadicated  tkat  tke  weaker  twlat- 
type  beaadariea  ceatralled  tke  fracture  streagtk 
of  tke  eatlre  bedy.   (Aatkor) 


AD-407  072     Div.   U 
(TISTM/TCG)  OTS  price  $3.60 


MATERIALS  (NON-METALUC)  -  Division  14 


Snell,  Foster  0..  lac.  New  York. 

DEVELOPMENT  OF  ULTRA-THIN  FILM  PRESERfiTIVI 

COMPOUNDS. 

Quarterly    rept.    aa.    2,    1   Fab-30  Apr  6:^| 

30  Apr  63.  28p. 

Caatraet  NOw63  0293 

Uaclasslfied  rAfcert 


Bescr ipto 
plasties, 
tivas,  Co 
Adkesioa. 

Acrylic  r 
Cerrosiea 

lakibitar-a 
batyrata  aa 
carrasioa  p 
ceaditioas. 
faces.  Noa 
iakibitor  1 
batyrata  fi 
Piccopale  1 
trolled  eye 
wkick  gave 
of  protecti 
to  test  paa 
sked.  Bxce 
orgaae-f aac 
tkirty  days 
tactlea  of 


rsi   •Cellaleso  acetates, 
•Filas,  Protective  treata 

apatibility,  Siliceae  plas 
Bpoxy  plastics.  Steel,  Me 

esias,  Polyaers,  Corrosion 
iakibitiaa. 


edified 

d  Aeryl 

rotecti 

bat  ka 

yl  Pfcd" 

a  acryl 
las,  wk 
00  fila 
lie  COB 
proaise 
OB  froa 
els  aad 
pt  for 
tioaal 
axposa 
steal. 


filaa  af  call 
aid  B-72  affer 
OB  aader  cycli 
ve  peer  adkas  1 
oxy  acetic  aci 
ic,  epoxy  aad 
lie  Alex  2028 
s.   Filas  test 
doBsatioa  kuai 
of  affordiag 
corrosive  att 
exposed  ia  a 
Ucar  R-104  (a 
silicoae) ,  tke 
re,  skew  good 
(Aatkor) 


alose 


tellalos  ic 
kts,  Addi- 
tcs, 
fels, 
Ceatiags, 


Ncetata 
d  gaaerally  good 
c  coaleasation 
on  toinetal  sar- 
d  is  an  effective 
cellai»se  acetate 
is  ef^active  la 
ad  ia I tke  cob- 
dity  ^abiaet 
a  kigi  degree 
ack  wfre  applied 
loave>-ed  outdoor 
keat-  :iired 
so  f i  las,  after 
corropiea  pro- 


AD-407  098     Div.   14 
(TISTM/OON)  OTS  price  $4.60 

Doaglas  Aircraft  Co..  lac,  Saata  Monlta,  Calif. 
OPTIMUM  CONSTRUCTION  OF  REINFORCED  PL4^TIC  CYLIN- 
DERS SUBJECTED  TO  HIGH  EXTERNAL  PRESStjlE. 
Quarterly  progress  rept.  no.  1.  6  Bar-S  Juae  63. 
by  H.  R.  JacobsoB.   6  Jaae  63.  38p.   :;ll44057 
Coatract  N0bs88425.  ProJ,  SF013  05  03  Task  1025 

Uaclasslfied  report 

Deicriptorst   *CyliBdrical  bodies,  f^ilaaeat 
woaad  coBstraetloa,  •Def oraatioa.  Raiaforciag 
laterlals.  Plastics.  Loadiag  (Mecbaiilcs) , 
Materials.  Laaiaated  plastics,  Streikes.  Matke- 
aatieal aaalysls,  Elasticity.  HaBuf itturiag 
aetkods.  Tests,  Glass  textiles.  Mandrels, 
Pressare,  Higk  pressara  researck,  Dijrf areutlal 
eqaatioBS.  Coastructioa,  Tkeory.' 
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Tke  parpose  of 

prove  oat  a  tke 
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test 


0  dev 

or  ae 

stre 

ade  f 
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AD-407  252     Div.   14.  26 
(TISTM/AMS)  OTS  price  $2,60 

Material  Labs..  Paget  Seuad  Naval  Skijijyard. 

Breaertoa.  Hash. 

LIGHTWEIGHT  REINFORCED  PLASTIC  FACED  ^NDHICH 

CONSTRUCTION. 

by  M.  E.  Pkelps.  Juae  63.  17p. 

PSNS-ML  Rept.  ae.  P565     Uaclassif iJBJd  report 


ilop  aad 
:lirately 
iptk  of  ex- 
rba  ortho- 

ta  con- 
c  (FRP) 
■Iptioa  of 
iR  overall 
I  saaaary  of 

rj  predicting 
Boastaats 
cussed. 

ijtlBuity 

liars  are 


Descripterst   "Saadwick  caastractiaa,  *Isocya- 
nate  plastics.  Saadwick  panels,  Foaas.  Laai- 
aated plastics.  Plastics.  Rood.  Adhesives. 
Reiaforciag  aateriala.  Deasity.  Mechaaical 
properties.  Height.  lapact  shack.  Elasticity, 
Experiaeatal  data.  Laaiaated  glass. 

Tke  valaes  of  iapact  aad  flexure  properties  of 
saadwick  paaels  witk  polyuretkaue  foaa  aad  balsa 
weed  cores  witk  laaiaated  glass-resia  faces  are 
skowB.   (Aatkor) 


AD-407  260     Div.   U.  26 
(TISTM/AMS)  OTS  price  $2.60 

Araoar  Researck  Foaadatioa.  Cklcago,  111. 

LINER  FOR  EXTRUSION  BILLET  CONTAINERS. 

lateria  teckaical  docaaentary  progress  rept.. 

1  Feb-30  Apr  63, 

by  S.  A.  Spackner.  30  Apr  63,  21p. 

Coatract  AF33  657  8784,  ProJ.  7  945 

ASD  TDR7  945.  vol.  3     Uaclasslfied  report 

Descriptorsi   •Extrusioa,  'CoBtaiaers,  *Ma- 
ckiae  tools.  Steel,  Beat  resistaat  aetals  and 

alloys,  Ceraaie  aatarials.  Carbides,  Borides, 
Heldiag,  Perforaance  tests.  Oxides,  Cylindri- 
cal bodies,  Higk  teaperatare  researck,  Oesiga, 
Aluaiuaa  coapounds,  Magaesiua  coapoaads,  Zir- 
coniua  coapounds,  Silicon  coapoaads,  Molybdenaa. 
Tungsten,  Titaniua  coapouads,  Tantalua  coa- 
pounds, Zircoaiaa  coapouads,  Vaaadiaa  coa- 
.  pounds,  Niobiua  coapounds.  Fibers.  Meckaaical 
properties. 

Skriak-fit  asseably 
ceraalc-coated  line 
tested  aad  aodified 
tares  aad  saitable 
wkich  were  heated, 
of  fiber  aetal  reia 
produced  for  prelia 
billty  for  extrusio 
developed  for  weldi 
liaders  of  high-str 
borides  to  fora  a  c 
aaitable  leagth.  D 
saparatioa  of  shria 
liaer  was  desigaed, 
coapl^te  3-sleeve  1 
fabricated  aad  test 
testiag  of  aa  alual 
out,  asiag  SAE  4340 
rod  at  12:1  aad  16: 
was  Boted  after  ext 
quired  pressing  for 
to  2200  F  and  extra 
200  tons.   (Author) 


AD-407  316     Div.   14 
(TISTM/ODN)  OTS  price  $.50 

Naval  Research  Lab.,  Hashiagton,  D.  C. 

A  COMPARISON  OF  STATIC  AND  DYNAMIC  PROPERTIES  OF 

PHOTOELASTIC  MATERIALS, 

by  A.  B.  J.  Clark  aad  R.  J.  Saaford.   29  May  63. 

7p. 

NRL  5940  Unclassified  report 

Descriptorsi   •Photoalastic ity ,  *Kpoxy  plas- 
tics, Mechaaical  properties.  Elasticity,  Test 
equipaeut.  Test  aethods,  Oyaaaics,  Statics. 

The  dyaaaic  valaes  of  the  aodalus  af  elasticity 
aad  photoalastic  friage  coastant  of  Uoaalite  100 
and  ten  epoxy  resins  were  deterained.  Of  these 
eleven  aatarials,  it  was  foaad  that  five  exhib- 
ited desirable  dyaaaic  properties  iacladiag  two 
aatarials  which  exhibited  no  appreciable  cbaBges 
ia  friage  coastaat.   Coasequeatly  a  static  call- 


device  for  buildup  of 

r  aad  sleeve  asseablies  was 

to  develop  desired  teapera- 

keat  distributioa  in  sleeves 

Nine  different  eoapositions 

forced  ceraaie  coapacts  were 

inary  evalaation  of  saita-  . 

n  liner  use.   Procedares  were 

ag  skort,  kollow  ceraaie  cy- 

engtk  aetal  carbides  aad 

eraaic  extrasion  liner  of 

isasseably  tooling  for  rapid 

k-fitted  sleeves  froa  a  worn 

fabricated,  aad  tested.   Two 

iaer  support  asseablies  were 

ed.   Preliaiaary  extrasion 

na-coated  liaer  was  carried 

steel  billets  extraded  to 

1  ratios.   No  coating  wear 

rusioH  of  3  billets.   Re- 

ce  for  SAE  4340  steel,  beated 

ded  at  a  16:1  ratio,  was  only 

Division  14  -  MATERIALS  (NON-METALUC) 


Ic  •xp«rla«ats  «itli  ■  I1I9I1  4*gr««  of  accaraey. 
laeladad  la  tkli  «raap  af  five  aatarlalt  ■•ra 
tkraa  ■atarlals  ■klek  eai  ba  parekaiad  la  pra- 
aaat  akapaa,  tkaa  aaakllat  labaratariai  «itkaat 
eaitiag  faeilltlaa  ta  abtala  aaltabla  aatarlala 
for  dyaaaie  pkotoalastic  axDariaaats.   (Aatker) 


AD-407  317     DI».   U,  25,  8,  7 
(TISTI/OHO)  OTS  priea  #2.60 

Llttla,  Artkar  0.,  lac,  Caabridfla,  laat. 

SOPIICONDOCTIfK  EFFECTS  IN  THIN  FILMS. 

latarlB  aagiaaariag  rapt.  ao.  5,  15  JaB-l5  Apr  63. 

by  S.  Skapira.   15  >•/  63,  22p.  C6i380 

Caatract  AF33  657  7915 

Daclaaaifiad  rapart 

Oaseripterit  'SaparcaadHCtlTlty ,  •Filaa,  •■atal 
filat,  •Saparcoadaetert,  ■aaiuriag  davicat 
(Electrieal  aad  alactraaia),  Fraqaeacy  aatari. 
Baadwidtk,  Alaaiaaa,  Tla,  lasiitance  (Elactri- 
cal) ,  Cavity  raiaaatara,  Elactrieal  propartiaa, 
■ieraaav*  aqaipaaat,  Qaaataa  ■achaaiea. 


■ierawava  eavity  Q.   A  cn  laeal  aaelllatar 
baatiag  agaiait  tka  tm   tigaal  klystraa  gaaaratas 
a  baad  of  baat  fraqaaacias.   A  taaabla  radia 
raoalvar  lalaata  tka  daairad  aarra*  baad.  Aftar 
akaplag  by  aa  IC  cireait,  tkis  baad  it  asad  to 
triggar  a  palsa  gaaaratar  rasaltiag  ia  a  pair  of 
vary  ikarp  aarkart  laparatad  by  a  coatrollabla 
aad  acearataly  aaaaarabla  aaaaat  la  fraqaaacy. 
tkas  tka  baadvidtk  af  tka  cavity  akaractaristic 
caa  ba  acearataly  dataraiaad  laadiag  ta  a  aack 
iapravad  Q  aaasuraaaat.   Oatpita  tka  asa  af  tkia 
Al  filaa  ia  la«  raciataaea  erossiag*.  or  tka  aia 
•f  paar  IC  eraaaiagt,  »a  qaaatua  affoctc  «are  ob- 
aarvad  la  tka  praaaaea  af  aicra«ava  po«ar.  It  Mat 
aatad  tkat  aagaatic  flax  aa*  loaatiaat  trappad  ia 
tka  filas  foraiag  tka  aaapla.   Tkic  rataltad  ia  • 
•abitaatial  raaadiag  of  tka  ikarp  coraar  ia  tka 
I-V  ekaractariatie  aad  eara  aas  takaa  to  avoid 
tka  affaot.  Tka  aqaara  aava  raspaaia  of  a  laapla 
aparatad  aa  a  aieraaava  dataatar  aai  axaaiaad  ap 
ta  tka  liait  af  tka  aacilloiaapa  atad.  last  tkaa 
1  aagacycla.   Tka  taaaaUraa  ratpoaaa  aaa  faaad 
■at  liaitiag.   Zara-valtaga  earraata  aasaciatad 
■itk  tka  taaaaliag  of  alactraa  pairs  kava  baoa 
absarvad  ia  all  la«  ratiataaca  saaplat.   Aa  ae 
tackaiqaa  aaa  asad  akiak  paraittad  a  daaoastra- 
tioa  tkat  tkasa  earraata  vara  aat  daa  to  sapar- 
eaadactiag  skart  eircaits.   (Aatkar) 


A»-i07  338     Div.   U,  16 
(TISTN/Bia)  OTS  priea  $5.60 

Palytackaic  I*st.  of  Brooklya,  N.  T. 
IBFIACTOIY  BIKAIT  BORIOES. 
by  Baa  Past.   1962,  64p.  TI6 
Caatract  Naar839  12.  ProJ  NB032  iU 
AEC  NP 12652 

Oaalassifiad  rapart 


Dascriptarst   •lafraetary  aatar 
PraparatioB,  Crystal  stractara, 
BeroB  coapaaada.  Nitrides.  Pkas 
Arsaaldas,  Aetiaida  series  coap 
aetal  eeapoaada.  Alkaliae  eartk 
Alaaiaaa  eeapeaads.  Bare  eartk 
Cald  eeapeaads.  Silver  ceapoaad 
eeapeaads.  Titaaiaa  eeapeaads. 
peaads,  Hafaiaa  eeapeaads,  Vaaa 
Nlebrlaa  eeapeaads.  Taatalaa  ce 
Ckraaiaa  eeapeaads,  Molybdeaaa 
Taagatea  eaapoaads,  Ckeaieal  pr 
■agaatie  praperties.  Bleetrieel 
■eekaaieel  properties,  Tkeraal 
Cbaaleal  beads. 


ials.  •Borides, 
Pkate  stedies, 

pkides, 

oaads.  Alkali 
eeapeaads. 

eeapeaads, 

s.  Platiaaa 

Zircoaiaa  coa- 

diaa  eeapeaads. 

apoaads. 

eeapeaads, 

opertlas. 
properties. 

eoadaetivity , 


A0-i07  393     01*.   U 
(TISTH/OON)  OTS  price  $1.60 

Geaeral  Oyaaaict/CoRvair ,  Saa  Diego.  Calif. 
MATERIAL  -  FINISHES  AND  COATINGS  -  REFLECTIVE 
TAPES  -  NO.  630.  633  aad  3270.  MINNESOTA 
MINING  AND  MANUFACTUIING  CO.   lEFLECTANCE 
CMAIACTEIISTICS, 

by  B.  H.  Faalkeaberry.  P.  M.  Crabor,  aad 
E.  E.  Ealler.   7  May  59,  17p.  8926  lOi 
Caatract  AF33  657  8926 

Oaelassifled  report 

Descrlptersi   •Tapes.  •Pllas,  Speetrepkete- 
aeters,  Flaiskes  aad  flaiskiag,  Experlaeatal 
data,  lefleetioB. 

Tka  specalar  reflectaace  of  No.  633  geld  colored 
D.S.  Scotckcal,  aad  No.  630  ckreae  colored  D.S. 
Scotckcal  filas.  aad  Ne.  3270  silver  M/A  D.S. 
Flat  Top  (I)  Scoteklite  refleetive  fila  was 
deteraiaed  ia  tka  0.35  to  2.5  aleroa  aaveleagtk 
raage  »ltk  a  Beckaaa  DK-2  reeordiag  speetropko- 
toaeter,  aad  ia  tke  1.0  to  15  aicroa  «aveleBgtk 
raage  «itk  a  Beckaaa  Il-i  recording  spectropko- 
toaeter.   lecordiags  of  all  aeasHreaeats  are 
givea.   (Aatkar) 

AO-407  515     Div.   U,  15 
(TISTM/OON)  OTS  price  |2.60 


Tke  tkeraal  eoadaetivity  aad  tpeciflc  keat  of 
aiae  plastic  laaiaates  were  experlaeatal ly  eval» 
Bated,  wkereas  tke  tkeraal  dlffaslvity  of  tke 
test  aoterlals  at  1^0  F  was  calculated  froa  its 
reletioaskip  to  tkerael  eoadaetivity.  specific 
keat,  sad  deasity.   Data  for  evalaatiag  tkerael 
coBductivlty  were  obtelned  by  uslag  a  guarded  kot 
plate  epperetat  under  steady-state  coaditions. 
Valaes  of  tkeraal  conductivity  were  plotted 
versus  teaperatura,  aad  by  tke  aetkod  of  least 
squares  bb  eqaatlea  was  foraalated  expressing 
tkerael  conductivity  as  a  fuBCtioa  of  teapere- 
tara.   Tke  classical  aetkod  of  alxtures  was  asad 
ta  evalaate  tke  specific  keat  of  tke  test  aata- 
rlals  at  a  aaaa  teaperetare  of  1^0  F.   Aloag  witk 
test  resBlts  are  iacluded  recoaaoadatioBs  coBcera- 
lag  tke  tkerael  conductivity  apparetns  and  tke 
specific  keat  apparatus  used  in  tke  tests,  end  a 
recoaaeBdatioa  for  tke  coBstruetlOB  ef  e  radiaat 
keet  facility  for  deteraining  tkeraal  dlffaslvity 
directly.  (Autkor) 


A0-i07  550     Div.   U,  30,  8 
(TISTM/ODN)  OTS  price  $2.75 

Hughes  Aircraft  Co.,  Culver  City,  Calif. 
ELECTRICAL  AND  ELECTRONIC  PROPERTIES  OF  MA- 
TERIALS -  INFORMATION  RETRIEVAL  PROGRAM. 
Fiaal  rapt.,  15  Juae-U  Dec  62, 
by  M.  Tkayaa  Jakasoa,  Deaald  L.  Grlgsby  ead 
Daaa  H.  Johasoa.  Apr  63,  122p.  lept.  ao.  P63  15 
Coatract  AF33  6I6  8^38.  PraJ.  7381,  Task  738103 
ASD  TDR62  539  P2       DBclasslfled  report 
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AD-407  55A       »!»•   1i 
(TISTM/ODN)  OTS  price  $1.10 

DeBell  ead  Rickardsea,  lac,  Hatardvi  ke,  Coaa. 
FEASIBILITY  STUDY  ON  HEXAGONAL  GLASS  fXLAMENTS. 
Fiaal  rapt. , 

by  Rickard  A.  Huaphrey.   21  Jaae  63. 
Coatraet  Noar388500 

Uaclasslfled  rk|»ort 


Descriptors!  •Glass 
Feasibility  studies, 
rapky,  Ceraaic  fibers 
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:  kexageaal  fikaaeats  caa 
tke  prefera  ajtteauatioB 
was  developed!  for  griad- 
ia  order  to  ptrwduce 
reagtk  tests  op  single 
slrebility  of  held  poUsk- 
prler  to  foraipg  fllaaeats. 
aaple  of  kexeginaal  flla- 
a  aa  iabeddiagi  resla  skew 
er) 


AO-407  6U      Div.   U 
(TISTM/OON)  OTS  price  $7.60 


Honeywell  Research  Center,  Hopkins,  i 
■  ICROSTRUCTURE  AND  MECHANICAL  PROPERTjl 
CERAMICS. 

by  R.  J.  Stokes.   Hay  63.  63p.  Tecka 
BO.  19;  HR63  26^ 

Coatract  NoBr^0760C,  ProJ.  NR032  A51 

Uaclassified 
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la  tkis  review  peper  tke  laflueaca  el |alcro8trBC- 
ture  OB  tke  followiag  aipects  of  aecljtnical  be- 
kavior  was  coasidered.  (I)  elastic  ddforaatioB, 
(2;  aaelBStic  bekavior,  (3)  plastic  dtf oraat ioa , 
ii)    brittle  fracture,  end  (51    kigk  t^bperature 
deforaatioa  aad  creep.   Ia  additioa  4*  faailiar 


MATHEMATICS  -  Division  15 

distributioa  of  porosity  or  a  second  pkase,  tke 
tera  ai erostructure  was  coasidered  broadly  eaoagk 
to  eUow  discussion  of  tke  role  tkat  fundaaental 
variables  suck  as  crystal  structure,  bead  ckar- 
acter  and  crystaUiae  defects,  iapurities.  va- 
eaacies  aad  dislocatioas  play  la  dataraiaiag 
aeckanical  behavior.   (Author) 

A0-^07  618     Div.   U 
(TISTM/ODN)  OTS  price  $1.60 

Geaeral  Dynaaics/Convair ,  Saa  Diego,  Calif. 

MATERIAL  -  ADHESIVE  FIBERGLASS  CLOTH  TO  METAL 

ATTACHING,  SCREENING  EVALUATIONS, 

by  H.  H.  Huat,  R.  N.  Jenkins,  G.  L.  Picotte,  aad 

H.  M.  Sntherlaad.  29  Mar  57,  10p.  Rapt.  ao. 

8926  168;  56  309 

Coatract  AF33  657  8926 

Oaelassifled  report 

Descriptors:   •Glets  textiles,  •Plasties,  •Ad- 
kesives.  Materials,  Epoxy  plasties,  Polyester 
plastics,  Polyaaide  plastics,  Polyaers,  Isocy- 
aaate  plastics,  Deforaatioa,  Bonding,  Organic 
salfar  eoapoundt.  Mandrels,  Laaiaates. 

Tkirty-two  foraulatiOBS  of  adkesive  aaterials 
coatainiag  epoxy,  polyester,  polysulfide,  poly- 
aaide, polyuretkeae  or  pkeaolic  resins  were 
screened  by  aeaas  of  peel  tests  aad  bead  tested 
to  deteralaa  their  possible  utility  for  attacklag 
fiberglass  clotk  to  aetal  at  rooa  aad  eleveted 
teaperatures .   Fourtaea  of  tkese  foraulatioas 
were  proaising  for  rooa  teaperature  application 
and  ten  were  proaising  for  elevated  teaperetare 
(cured)  eppllcatioa.   (Aatker) 

AD-^07  620      Div.   U 
(TISTM/ODN)  OTS  price  $1.60 

Geaeral  Dyaaaics/Coavair ,  Sea  Diego,  Calif. 
MATERIAL  -  ADHESIVES  -  STRUCTURAL  -  METLBOND  40;.  i . 
EFFECT  OF  GENTIAN  VIOLET  DYE  ON  TENSILE  SHEAR 
STRENGTH, 

by  V.  Liatvedt,  M.  C.  Miyajl,  aad  M.  H. 
Sutkerland.  26  July  57,  lOp.  Rept.  aa.  8926  158} 
56  39 

Contracts  AF33  657  8926  aad  AF33  600  23903 

Uaclaasifled  report 

Descripterst   •Adkeslves,  •Beaded  Joiats, 
Bonding,  Tensile  properties.  Shear  stresses. 
Metals,  Dyes,  Creep,  Experiaental  data.  Low- 
teaperatare  researck.  Mechanical  properties. 

Tke  additioa  of  0.^%   gentian  violet  te  Metlbend 
4021  adhesive  priaer  was  evaluated  with  respect 
to  its  effect  on  the  streagth  of  aetal  to  aetal 
beads.   Teasile-skear  tests  were  aede  to  coapare 
tlBted  with  uB-tiated  priaers  used  in  the  prep- 
aration of  Joints  which  were  bonded  at  275  F 
under  a  pressure  of  100  psi.  The  coaparative  test 
results  shewed  thet  the  dye  did  aet  adversely 
affect  the  Metlbond  4021  priaer.   (Aatker) 


15.   MATHEMATICS 

AD-406  877     Div.   15 
(TISTP/MFA)  OTS  price  $2.60 

Boeing  Scientific  Research  Labs.,  Seattle,  Nash. 
A  COMBINATORIAL  ANALOGUE  OF  POINCARE* S  DUALITY 
THEOREM. 

by  Victor  Klee.  May  63,  2lp.  Dl  82  0248;  MN293 

Uaclassified  report 

Also  svailable  froa  tke  autkor. 

Descripterst   •Sckeduliag.  •Biaoaials,  Matke- 
aatical  logic.  Polynoaials.  Matrix  algebre. 
Topology,  Coabiaatorial  aaalysis.  Inequalities. 
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AO-406  911     Oi».   15.  30 
(TISTP/HFA)  OTS  price  #1.60 

Israel  Init.  of  Tech.,  Haifa. 

ON  HOMMOKPHIC  IMAGES  OF  TRANSITION  6IAPHS. 

by  Michael  Toeli  aad  Abrahaa  Giaxbara.   Apr  63. 

lOp.  Till 

Coatraet  N62S58  3$10 

Uaclasfified  report 

Dotcriptort:   "lapat-outpat  devices.  Factor 
aaalysls.  Series.  Seqaeatial  aaalysis,  laages, 
Traasfaraat loas  (Matkeaatics) ,  Seqaeacet. 

A  slaple  aethod  is  derived  for  obtaining  all 
hoaeaiorphic  images  of  a  given  coaplete  or  partial 
traasitioa  graph.   This  Method  eoasists  of  the 
saecessive  application  of  eleaentary  steps, 
correspondiag  to  foar  types  of  'eleaeatary' 
coagraeaces.   Fartheraiere,  it  it  showa  that  the 
aaaber  of  eleaentary  steps  required  to  derive  a 
given  hoaeaorpbic  iaage  is  coastant,  if  the 
origiaal  traasitioa  graph  is  coaplete  aad 
eoaaectad.   (Aathor) 


A0-i07  038     Dlv.   15 
(TISTP/HFA)  OTS  jprlea  12.60 

Florida  Stata  0.,  Tallabasiaa. 

THI    HODIFIIO    TIIANGLB   TEST. 

by  lalph  A.    Bradlay  aad  Taa  J.    Hara«a.      Apr   63. 

25p.   T«8 

Caatraet  N*Br9880e.  Pr«J.  Nt(U2  OOi 

Uaelaisifled  repart 

lapart  aa  Tba  Devalapaaat  of  Statistical  Methods 
far  Qaallty  Coatrol  aad  Sarveillaaea  Tastiag. 
Sabjactiva  Testiag  aad  Quality  Evalaatioa. 

Oascr    rit   *Stachastic  pracasses,  *Saasary 
aaehar   >« .  Probability.  Daasity.  Tests. 
Pa-*«    diffaraatial  eqaations.  Prograaaiag 
(Caapui«r»},  Qaallty  eaatral.  I^theaatical 
aadals.  Siatlatleal  tatta.  Analysis. 

Tba  trlaagla  taat  baa  baaa  asad  vary  fraqaaatly 
la  aaasary  diffaraaea  tastiag.   Attaapts  have 
baaa  aada  ta  aagaaat  tba  basic  laforaatioa  fraa 
trlaagla  taats  «|tb  searas  aa  dagraa  of  diffar- 
aaea bataaaa  tba  saapla  salaetad  as  the  varlaat 
aad  tba  raaalalag  tao.   A  aathaaatieal  aodel  has 
baaa  davalapad  ta  paralt  faraal  atlllsatiaa  af 
tba  degree  of  dlffereaee  scores.   It  Is  assuaed 
that  a  stlaalas-respaase  scale  exists  aad  that 
tat  staadard  saaples  aad  oae  varlaat  saaple 
fvaka  raspaaaaa  x  sab  1,  x  sab  2.  and  y  aa  this 
scale.   Tbasa  raspaasas  are  takaa  ta  have  Inde- 
p«Bdaat  aaraal  distribatlaas  aith  varlaaees 
slgaa  aqaarad  and  aeaas  xaro  for  the  x-varlates 
aad  aeaa  aa  far  tba  y-varlate.   Conditional  dis- 
tribatlaas far  dagraa  af  difference  scores  are 
•btalaad.  tba  llkallhaad  faactlaa  far  N  lada- 
paadaat  trials  af  the  trlaagla  test  is  developed, 
aad  a  pracedare  for  testing  that  an  •  0  Is  givaa. 
Tba  praeadara  ceaslderad  is  daslgaatad  as  the 
aadlfiad  trlaagla  test  aad  lllastratleaa  af  Its 
aaa  ara  abaaa.   (Aatbar) 


AD-407  122      01 V.   1$ 
(TISTE/OBO)  OTS  price  $3.60 

Utica  Coll.  of  Syraeasa  tJ. .  N.  Y. 

DEVELOPMENT  OF  NON-PARAMETBIC  TECHNIQUES  TO  THE 
RELIABILITY  TESTING  OF  All  FORCE  GROUND  ELEC- 
TRONIC EQUIPMENT, 

by  Thoaas  J.  Barka  aad  Daatel  Cass.  Sep  62.  29p. 
Contract  AF30  602  2282 
RADC  T0R62  i99         nnelassiflad  report 


Descriptorss   •Statistical  analysis,  •Sta- 
tistical tests,  Gaae  theory.  Reliability 
(blectronics) .  Electronic  eqaipaent,  Saapliag. 

This  is  a  study  of  several  randoaisatioa  tests  of 
statistical  iaference.   For  tasting  the  randoa- 
aass  of  a  saqueace  of  observatioas,  the  ruai  test 
aad  the  serial  correlatioa  test  are  discussed. 
Soae  aspects  of  decisioa  theory  are  discussed. 
Aaong  the  topics  considered  ara  defialtioas, 
basic  priaciplas,  the  pay-off  aatrix,  atlllty 
theory,  aad  priaciplas  of  choice.   The  report 
coacludet  with  critical  coaaaats  oa  utility  the- 
ory and  principles  of  choice.   (Author) 


AD-407  290     Div.   15 
(TISTP/FEM)  OTS  price  $12.00 

Liege  U.  (Belglaa). 

DIFFERENTIAL  EQUATIONS  KITH  FIXED  CRITICAL 

POINTS.   PART  I:   SECOND  ORDER  EQUATIONS. 

by  F.  J.  Baraaa.  Mar  63.  I66p.  TR1 

Coatraet  AF61  052  612 

AFOSR  ^866  Uaclassifiad  report 

Oaseriptorsi   •Dif f ereatial  aquatioas,  •lata- 
gratioa.  Algebra,  Integral  aquatioas.  Poly- 
aoaials.  Equations.  Matrix  algebra,  Fuactioas, 
Transf oraatioas  (Matheaatics) .  Partial  dif- 
faraatial aquatioas. 


A0-i07  3A5     Dlr.   15 
(TISTP/AM)  OTS  price  $^.60 

RAND  Corp.,  Saata  Monica,  Calif. 

SOME  TOPICS  IN  TMO-PERSON  GAMES. 

by  Lloyd  S.  Skapley.   June  63.  42p.  RM3672PR 

Caa tract  AFi9  638  700 

Uaclassifiad  report 

Oi^scriptorst   'Gaae  theory.  Matrix  algebra, 
Oeterainaats,  Traasforaatioas  (Matheaatics). 
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related  essays  oa  the  theory  of 
OB  gaaes  are  presented.   The 
rei   (1)  the  block  deeoapos i t ion 
as;  (2)  saddlepoiats  in  aatricas 
as  aith  saddlepoints)  (3) 
lepoiats  aad  (order  aatricas*; 
e  of  values  ia  gaaes  with  alaost- 
ioa;  aad  (5)  the  aoncoavergance 
ay*  ia  aoa-xero-sua  gaaes. 
e  is  aa  eaphasis  oa  features  of 
depend  only  on  the  ordering  of 
opposed  to  their  nuaarical 


AD-iOl   400      Dlv.   15 
(TISTP/MFA)  OTS  price  $2.60 

California  U. .  Lot  Aageles. 

ACTUAL  VERSUS  CONSISTENT  DECISION  BEHAVIOR. 

by  Jacob  Martchak.   May  63.  21p.  Morkiag  Paper 

aa.  33 

Caatract  Naar23375.  Task  Oi7  Oil 

Uaclassified  rapart 

Descriptorst   •Decisioa  Horkiag.  Maaageaeat 
engineering.  Probability.  Naaerical  analysis. 
Costs.  Econoaics.  Stochastic  processes. 


AO-407  402     Dlv.   15 
(TISTP/JAB)  OTS  price  |1.10 

North  Caroliaa  U. ,  Chapel  Hill. 

ESTIMATION  AND  TESTING  OF  PARAMETERS  OF  DISTRIBU- 
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TIONS  BY  ORDER  STATISTICS. 

Seal-annual  progress  rept.  no.  6,  (Fi 

1  Apr  60-31  Mar  63. 

by  Beraard  G.  Greenberg.   31  Mar  63. 

Great  DA  0RD7  2776M 

AROD  2776  11  Oaclasslfled  r 

Oaseriptorsi   •Statistieal  dlstrlba 
Theory. 

AO-407  409     Div.   15.  26 
(TISTP/JEA)  OTS  price  #1.60 

Florida  State  U. ,  Tallahassee. 

ADDITIONAL  TABLES  FOR  THE  SEQUENTIAL 

RAND-SUM  TEST, 

by  Saria  0.  Marchaat  aad  Ralph  A.  Brai 

Aug  62.  9p.  TR5 

Coatraet  NoBr98808,  PraJ .  NR042  004 

Oaelassifled  reji^art 

Report  OB  the  Oerelepaeat  of  Statisticyi  Metheds 
for  Quality  Coatrol  aad  SurveiUaBce  THstiag. 
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Descriptors:   •Sequeatial  aaalysis, 
coatrol.  •Statistical  tests.  Groups 
aatiet).  Reliability,  Tests,  Probabl 
Tables.  Saapliag. 
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MATHEMATICS  -  Division  15 

AD-407  547      Div.   15,  4 

(TISTP/AM)  OTS  price  $1.60  ^ 

RAND  Corp.,  Santa  Monica.  Calif. 
THE  LINEAR-LOGARITHMIC  PROGRAMMING  PROBLEM, 
by  R.  J.  Clasen.   June  63,  lip.  Maao.  RM3707PR 
Contract  AF49  638  700 

Unclassified  report 

Descriptors:   •Prograaaing  (Coaputers). 
•Matheaatlcal  aodels,  •Linear  prograaaing, 
Nuaerlcal  aaalysis.  Partial  differential 
equations.  Medicine,  Biology.  Cheaical 
aquilibriaa. 


The  algebraic  solution  of  the  1 inear-logarithaic 
prograaaing  problea  is  developed,  derived  by 
aeaas  of  Lagrange  aultipliers.   Then,  two 
nuaerlcal  aethods  for  solviag  the  problea  are 
given,  one  of  ahich  is  a  generalisation  of  a 
aethod  previously  used  to  solve  the  cheaical 
equilibriua  problea.  .  Coavergence  was  not  proven 
for  either  of  these  aethods;  however,  a  nnaber 
of  large  cheaical  equilibriua  probleas  were 
solved  using  one  or  both  of  the  aethods. 
(Author) 


Division  16  -  MEDICAL  SCIENCES 
16.   MEDICAL  SCIENCES 


AD-i06  801     DlT.   16 
(TISTB/AAI)  OTS  price  $1.10 

Pitttbargk  U.  Grariaat*  Seliaol  of  Pablic  Health, 

a'cytogenctic  study  of  some  raoidm  oial-paihteis 
and  their  progeny. 

by  Nlal  Raid,  Charles  K.  Hillar.  Mayao  H. 
Borgas.  Jlp  Kla.  aa4  Alloa  Brodsky.  Apr  63.  7p. 
Coatraet  kTl^    657  361.  Tatk  775703 
SAI  TDI63  1  OaelBfsiflod  report 

Oeaerlptorsi  *6eaetlei.  •ladlatloa  effeeta, 
ladiaa,  Chroaosoaei.  Boae,  Aaoaalioi.  iadlo- 
bielofy,  Heaatology.  Paiiti. 

Prellalaary  eytofeaetie  aaalyiea  Mere  perforaed 
oa  fear  radiaa  dlal-paiatert  aad  the  erade  aver- 
a«e  expeiare  deie  to  their  boae  aarrow  wat  estl- 
aated.   Two  lastaaeos  of  laereased  aaeaploldy 
aad  three  of  laereased  ehreaeioaal  aberratloat 
were  obserred  ia  the  foar  sabjocts.  Mho  had 
eaaalatlra  average  boae  aarroM  doses  of  800  to 
1.^00  rea  obtalaed  at  aa  average  dose  rate  of  20 
to  35  rea  a  year.   Cytogeaetlc  aaalysos  Mere  also 
perforaed  la  the  progoay  of  foar  dlal-paiators, 
selected  beeaase  of  a  history  of  froqaeat  als- 
carrlages  aad  coagealtal  aaoaalles.   Aaoag  these 
Mere  three  lastaaeos  of  doflalte  coagealtal 
aaeaaly.   laereased  aaeaploldy  Has  observed  la 
all  three  patleats.   Addltloaal  observatloas  aad 
laereased  kaoMledge  aboat  the  doslaetrle  aad 
cytogeaetlc  aethods  ased  are  aacessary  before 
these  prellalaary  fladlags  eaa  be  adeqaately 
laterpretod.   (Aether) 


AD-406  857     Div.   16 
(TISTB/AAR)  OTS  priee  $1.10 

Seheol  of  Aerospaee  Bedlelae.  Brooks  Air  Force 

ESOPHAGEAL  COOLING  AS  A  TECHNIC  OF  SELECTIVE 

BRAIN  HYPOTHERMIA. 

by  Jaaes  E.  Oaaa  aad  Lester  F.  Nllllaas.  Jr. 

Apr  63.  7p. 

ProJ.  7759 

SAB  TOR63  19  Oaelasslfled  report 

Oescrlptersi   •Fevers.  •Braia.  CooUag, 
Esephagas,  Dogs.  Carboa  dioxide.  Resplratlea. 
Therapy. 

Aa  experlaeat  aslag  17  aeagrel  dogs  Mas  perforaed 
coaparlag  the  prodaetloa  of  selective  brala  hypo- 
therala  by  esophageal  ceollag  aloae  aad  eith 
exteraal  aeck  coollag.   A  seeoad  experlaeat  oa  A 
of  these  dogs,  aslag  the  latter  teehale,  coa- 
pared  the  effects  of  laereased  carboa  dioxide 
lahalatloa  aad  bilateral  vertebral  artery  llga- 
tloB  oa  the  prodaetloa  of  selective  hypotherala. 
Altheagh  selective  brala  hypotherala  Mas  achieved 
la  all  aalaals  to  varylag  degrees,  It  Mas  act  of 
a  safflcleat  aagaltade  to  be  reeoaaeaded  for 
ellalcal  ase.   The  ellalcal  aad  pathologic 
chaages  are  described.   (Aathor) 


AD-i06  858     Dlv.   16 
(TISTB/MA)  OTS  price  II.IO 

Seboel  of  Aerospaee  Bedlelae.  Brooks  Air  Force 

Base,  Tex. 

SERDB  LIPID  AND  LIPOPROTEIN  CONCENTRATIONS  IN 


MILITARY  ACADEMY  GRADUATES-TRENDS  FROM  1952 

THROUGH  1960. 

by  Margaret  F.  Allea  aad  Dale  A.  Clark.  Apr  63. 

7p. 

Task  775301 

SAM  TDR63  28  Uaclasslfled  report 

Descriptors:   *Bloed  seraa.  Cholesterol. 
Lipoproteias.  Lipids,  Body  Melght,  Military 
persoaael.  Phospholipids.  Biocheaistry. 
Medical  research.  Chealcal  properties. 
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a  ^00  aea  Mho 
age  19.6  thro 
Ipid  aad  Iom 
oas  laereased 
r  reaaiaed  aa 
betMoea  1958 
oteia  eoacoat 

slace  first 


holesterol , 
ty  lipoproteia 
are  recorded  for 

have  beea  fol- 
agh  27.5  years. 
deaslty  lipo- 

betMoea  1952 
chaaged  or 
aad  1960.   The 
ratioa  decreased 
aeasured  ia  1956. 


A0-i06  886     Div.   16 
(TISTB/DGH)  OTS  price  $1.10 

Arctic  Aeroaedlcal  Lab.,  Fort  HaiaMright, 
Alaska. 

EFFECTS  OF  COLD  ACCLIMATIZATION  ON  LIVER  DI-  AND 

TRIPHOSPHOPYRIDINE  NUCLEOTIDE, 

by  Joha  P.  Haaaoa  aad  Arthar  Reseathal.  Jaa  63, 

7p. 

PreJ.  8237  02 

AAL  TDR62  10  Daclassified  report 

Descriptorsi   •Nacleot ides,  •Rats,  •Exposare, 
Oxidoredttctases,  Cytechroae  oxidase.  Liver, 
Ph,  Phosphorylatioa,  Tissaes,  (Biology), 
Measareaeat,  Acel iaatiiatioa. 

The  levels  of  oxidixed  aad  redaeed  di-  aad  tri- 
phosphopyridiae  aacleotide  Mere  aeasared  ia  liver 
tiasac  froa  rats  that  had  beea  exposed  to  cold 
(i  *  1  C)  for  oae  aoath.   These  aalaals  ex- 
hibited aboat  65%   aore  TPNH  aad  total  triphos- 
phopyridiae  aacleotide  thaa  coatrol  aalaals 
aaiataiaed  at  aa  aabieat  teaperatare  of  25  *  1  C. 
The  sigaificaaee  of  these  alteratioas  to  the 
efficieacy  of  oxidative  phosphorylatioa  is 
diseassed.   (Aather) 


AD-i06  887     Div.   16 
(TISTM/SAT)  OTS  priee  1.50 

Arctic  Aeroaedlcal  Lab.,  Fort  MaiaHright, 

Alaska. 

ARCTIC  SURVIVAL  RATIONS.  X.  DIURNAL  VARIATIONS 

OF  SOMB  LIVER  CONSTITUENTS  IN  RATS  FED  PEMMICAN 

HEALS. 

by  D.  A.  Vaaghaa  aad  R.  L.  Miaders.  Mar  63,  8p. 

ProJ.  8238  03 

AAL  TDR  62  5i         Uaclasslfled  report 

Descriptorsi  *Ca rbohydrates ,  "Liver,  Glycegea, 
Eazyaes,  Rats,  Phosphoric  aoaoester  hydrolases, 
Traasferases,  Diet,  Tissae  extracts. 

Dlaraal  variatieas  la  liver  glycogea  coateat  aad 
the  aetivities  of  certala  liver  eaxyaes  foUoMiag 
2-hoar  feediag  periods  Mere  studied  la  traiaed- 
fed  rats  adapted  to  high-carbohydrate  or  carbo- 
hydrate-free diets.   The  results  iadlcated  that 
tiae  after  feediag  a  high-carbohydrate  aeal 
affected  the  aetivities  of  glaeose-6-phesphatase 


aad  glataalc-pyruvie  traasaaiaase,  bat 

glacose-6-pkosphate  dehydregeaase.   Th 
related  chaages  Mere  aedified  by  aeal- 
the  earbohydrate-f ree  diet.   Glycogea 
foIIOMiag  a  earbehydrate-f ree  aeal  ia 
rapid  takeover  of  glaeoaeogeaesis.   (A 


dii 
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aet 
dse   tiae- 
Peediag 
ilepositioB 
ilcated   a 
Kthor) 


AD-^06   908  Div.       16 

(TISTB/HA)    OTS    priee    11.00 

Arctic  Aeroaedlcal   Lab.,    Pert   VaiaMriaUt. 

Alaska.  " 

ACTIVATION  AND  SUPPRESSION  OF  SHIVERINb  DURING 

SEPTAL  AND  HYPOTHALAMIC  STIMULATION. 

by  D.  G.  Staart,  Y.  KaMaaara  aad  A.  HefaiagMay. 

Sep  62,  36p. 

Coatraet  AF^1  657  3U,  ProJ.  8238  22   j 

AAL  TDR62  16  Oaelassified  rej^rt 

Descriptorsi   •Brala,  •Shiverlag.  Hybotheraia, 
Nervous  systea.  Cats,  Electrodes,  lliitology, 
Thalaaus,  Aaestheties,  Medical  reseaneh, 
St  iaulatiea. 


Ia  acate  experiae 
cats,  the  septal 
hypothalaaas  Mere 
vatioB  by  eleetrl 
pressed  or  failed 
lag  Mas  coasistea 
stiaalatioa  of  th 
posterior  hypotha 
latioB  of  the  vea 
A  greater ' iateasi 
produce  aore  late 
duriag  septal  tha 
tioB.  Siailarly, 
■ecessary  to  supp 
aedial  septal  sti 
or  veatrolateral 
tioa.  The  aost  e 
for  both  activati 
was  50  pulses/sec 
suppressed  liab  t 
of  these  results 
iaflueaces  oa  shi 
priaary  hypothala 
Such  aodulatioa  a 
aith  iaitiatioa  a 
rhytha  of  shiveri 


ats  oa  38  lightly 
regioa  of  the  for 

explored  for  loe 
cal  stiaalatioa  p 

to  affect  shiver 
tly  aad  repeatedl 
e  dorso-aedial  re 
laaus,  aad  soaeti 
trolateral  regioa 
ty  of  stiaulus  mb 
at  aad  less  iatea 
a  dariag  hypothal 

aore  iatease  sti 
ress  shiverlag  du 
aalatioa  thaa  dur 
posterior  hypotha 
ffective  stiaulat 
oa  aad  sappressio 
,  i.-e.  fivefold  t 
reaor  frequeacy. 
it  Mas  coBCluded 
veriag  are  seeoad 
ale  aedalatioa  of 
ppears  to  be  aore 
ad  aaiateaaace  th 
eg.   (Author) 


aaebithetixed 
ebraljB  aad  the 
i  Mh xse  aeti- 
roda^jed,  sup- 


lag. 


aaic 


Shiver- 


y    pr|>idaced    by 
gioa 
aes 
of 


of   the 

stiau- 

ua. 


>y    stiau- 
pe    septi 
s    ae^jded   to 
se    siiivering 


St iaula- 


aula^ioB  Mas 
riag  veatro- 
iag  BMterior, 
laait  stiaula- 
ioB  frequeacy 
B  of, shiveriug 


rpked  or 
:pie  basis 
aeptal 

treaor. 
coa^eraed 
aa  Mikh  the 


he  e 

Oa 
that 
ary 

thik 


AD-i06  909     Div.   16,  30 
(TISTB/MA)  OTS  price  $1.60 

Systea  Developaeat  Corp.,  Saata  Moaica 
CODING  CLINICAL  LABORATORY  DATA  FOR  A 
SiORAGE  AND  RETRIEVAL, 

by  Leoaard  D.  Gross.  9  May  63,  13p.  SP' 

Uaclassified  re 


UIMATI 


Descriptorsi   •Data  processiag  syste 
foraatioa  retrieval.  •Medical  resear 
Coaputer  storege  devices,  Siaulatioa, 
cards.  Reports,  Heaatology,  Uriaary 
Blood  eheaistry,  Aatoaatioa,  Prograai 
(Coaputers) . 


A  series  of  cliaical  la 
*eloped  to  accept  aad  s 
Ckeaistry,  aad  Heaatolo 
•itoaatic  data  preeessi 
coistraeted  as  part  of 
•iaulatiea,  have  beea  a 
tf  every  laberatory  tes 
coaatered.  The  aaiqae 
is  that  they  eaa  accept 
qtiiUtatlve  as  MOll  as 


beratory  codes 
tore  Uriaalysis. 
gy  test  resalts 
ag.   The  codes, 
a  coapaterixed 
ble  to  haadle  t 
t  that  they  have 
featare  of  these 

coBveat  ioaally 
quaatitative  te 


♦re  de- 
Blood 

tor 

Although 

♦spital 

«  resalts 

'ea- 
codes 

Recorded 
result  s. 


It 


CoBsequeatI 

y,  ellalcal 

test 

arbitrarily 

stratified. 

sta 

ia  aay  May 

to  be  coded. 

Th 

hoM  the  cod 

es  Mere  deve 

lope 

listiag  of 

the  Driaalys 

is  e 

ased  ia  developiag  the 

code 

the  problea 

of  Multiple 

-sya 

is  discusse 

d.   A  soluti 

OB  t 

described. 

Flexible,  coapu 

posite  laboratory  reports  a 

aloag  Mith 

reproductioa 

Of 

(Author) 

resalts  aeed  aot  be 
adardixed,  or  altered 
is  paper  describes 
d  aad  preseats  a 
odes.   Five  criteria 
s  are  outliaed  aad 
oayaous  teraiaology 
0  the  problea  is 
ter-produced,  coa- 
re  also  discussed, 
such  a  report. 


AD-^06  910'     Div.   16.  30 
(•'ISTM/AAR)  OTS  price  11.60 

Systeas  Developaent  Corp.,  Saata  Monica,  Calif.  ^ 
STIMULUS  SAMPLING  PATTERN  RECOGNITION, 
by  Frank  N.  Marzocco.  15  Mar  63,  9p. 

SP986  000  01 

Unclassified  report 

Descriptorsi   •Pattera  recegnitioa,  •Behavior, 
•Saapling,  Discriai na t ors ,  Stlaulatioa, 
Bionics,  Coaputers,  Siaalatioa,  Theory. 


A  generalized  coaputer  aodel  mbs  c 
siaulate  the  behavior  of  organisas 
to  various  versioas  of  stiaulus  sa 
Resalts  already  reported  dealt  Mit 
behavior  of  rats  in  a  T-aaxe.   Nit 
of  neM  routines  to  specify  the  sia 
■ent  of  the  siaulated  orgaalsa,  a 
prograa  has  learaed  to  discriaiaat 
patterns  coasistiag  of  carelessly 
phabetic  characters,  each  of  Mhich 
la  a  nuaber  of  variatieas.   laput 
is  a  binary  represeatat ioa  of  the 
seace  of  parts  of  the  figure  in  a 
superiaposed  oa  the  figure  to  be  r 
Each  cell  of  the  aatrix  is  treated 
stiaulus  having  various  auabers  of 
sociated  Mith  all  the  responses  th 
aade.   A  raadoa  saaple  of  eleaents 
present  in  the  visual  field  is  use 
the  response  on  aay  trial.   Mhea  a 
sponse  is  aade,  all  eleaeats  saapl 
trial  becoae  associated  Mith  that 
Changes  in  learning  rates  occur  as 
ity  of  selectiag  available  stiaalu 
changed.  (Author) 


oastrueted  to 

according 
apliag  theory, 
h  the  learning 
h  the  additioa 
ulated  environ- 
siailar  basic 
e  aaoag  visual 
haBd-draan  al- 
ls preseated 
to  the  prograa 
presence  or  ab- 
20  X  20  aatrix 
ecogai  zed. 
as  a  separate 
eleaeats  as- 
at  can  be 

froa  stlauli 
d  to  deteralne 

correct  re- 
ed OB  that 
response. 

the  probabil- 
s  eleaents  Is 


AD-406  915     Div.   16 
(TISTB/NA)  OTS  price  $1.10 

Washington  U.,  Seattle,  School  of  Mediciae. 

(No  title). 

Fiaal  scieatific  rept.  for  period  coveriag 

1  May  52-31  Oct  62. 

by  T.  C.  Ruch.  12  Juae  63,  4p. 

Coatraet  Noar^7707,  ProJ.  NRII3  I50 

Uaclasslfled  report 

Descriptors:   •Brala.  •Neurology.  Prlaates, 
Bibliographies,  Medical  research,  Gastro- 
latestlaal  systea,  Reactioa  (Psychology). 


AD-^06  93^     Dlv.   16 
(TISTB/AAR)  OTS  price  $1.60 

Baylor  U.  Coll.  of  Hedieiae.  HoustOB,  Tex. 
THE  CIRCULATORY  EFFECTS  OF  A  HOMOLOGOUS  PLASMA- 
BLOOD  EXCHANGE  IN  THE  DOG. 
AbbubI  progress  rept.,  1  Oct  62-1  Juae  63, 
by  Russell  A.  Huggias  aad  Stephaaie  Deavers. 
1  June  63,  15p. 
Coatraet  DA^9  193Md2357 

Uaclassified  report 


Division  16  -  MEDICAL  SCIENCES 

■•p.rt   ••   Fl.i4   ..4  fr.t.l.  Shin   .ith   H«-orrfcM. 
T«x«t  0.,   D««t«l   Br«B«b.    ■•■•l»». 

0«i«ript*rti      •Bl»»d  trtMf«io.».    P*«t«iii. 

riilO.    H«««rrli.gt.   Irythrocyi.i.    Bl«<»^ 


l«pt.  for  1  rrt-30  Apr  61. 

kj  DsTld  Bapport.   Oct  61,  '2p. 

AAL  TN61  6  U.clttiintd  r.port 

Dccerlptorsi   "Fitty  ••ld».  B«t»,  tiy«f. 

phofpHatat.  BlerotoBt*.  Brala.  Di«t.  Co- 

•  ■irii«s.  Hypotli.T.ia.  Blood.  ■•ttbolli«. 


AD-i07  000     Dl».   16 
(TISTB/CCH)  OTS  prleo  12.25 

;S"veSinS  Po!fAB"°iATE«  FlOB  OBINE  (PBOJECT  ELF) 
Flaal  rapt..  ,    ,_.  ^,  -,_ 

AUL  TDB63  32  Oaelaiilf  1«««  raport 

Baport  a.  Eq.lp.a.t  for  Ufa  S.pport  I.  Aaro.paea. 

Da.erlptar.i   •■•tar.  •Orl.a.  F.al  "IJ*. 
Aeeaptabllity.  Llfa  i-ppart.  Spaea  .adiel-t. 
Baeavary,  Elactrolyais. 

A  pragra.  of  tt-dy  a-d  •PP"/-  "tt!t'^^' 
••■daetad  ta  datar«l«a  tha  faatibllity  of 
tUlr.uI  at  la.  axeba.g.  .a.br...  al.ctro  y.l. 
Hn  aid  aa  lai  axebaaga  aaabraaa  faal  cal   .o 

"ol  b..a.  art.,  r.eo.bl.a  la  «*•  '••   "U   • 

ylald  potabla  -atar  aad  ponar.   Tba  lattar.  i« 
tara  .111  .atltfy  lo.a  of  tho  po.ar  raqa  re- 
l:"'.f  Ua  .lactJoly.l.  c*U.   "•  "U"'" 
laboratory  fyita«i  -ara  iyatbaaiiad  fro« 

;t""lo;-.xeb..ge  .a.br.aa  tacb.o  ogy.  a-d 
p'.d.ead  ..tar  that  1.  both  cha.le.lly  aad 
baetarloloiie.lly  wall  withla  ll.itf  of  tha 
?;61  D  S   F.bllc  Haalth  Sta.d.rd.  '"  "'J-*'"* 
iatar.   Tha  .yata.  ha.  high  ylald  {96%   of 
a'allabla  -atar  eaata.t  .  loag  aparatiag  llfa 
07  dty.  pl.i).  •-  prod.caa  a.abl.  l««-r.ltaga 
iraetrlea?  p.i.r.   Ih.  •'•»t'«l'«['  "^  ,)   ' 
alio  proTldai  for  a  high-parity  (to  99. 5» 
Moraaaey  oxygaa  eapabllity.   Tha  deilga  it 
b"leln;  a  ..ro-G  typ..  i.b.r.-tly  pr«»i-i-« 
•aparatiaa  of  rapor  aad  Uqaid.   Trada-off 
It^utti...  i.dieat.  that  tha  ELF  Sy/-"  [« 
.ea«patiti»a  -1th  othar  «atar-raeorary  «{«»•■»,, 
prasaatlT  b«lM  daralopad  for  ipaea  appUcatlo... 
SItrlet.Jl.tle  f.at.ra.  of  a  ^^'-VSMr} "t 
■ret   waiflht  67  paaada;  »ola«a.  1.6  cable  faat, 

:  :  po«r  coa—Jtioa.  650  "»»•'"«:'/  a'aS" 
aparatiaa.   Tha  flaxlblllty.  rallablllty.  aad 
trirlll  .l-plielty  of  tha  ELF  'y"-  "i*  J^  J, 
•atar  raeorary  taehalq.a  a  .tro.g  coataadar  for 
fatara  apaca  appllcatioaa.   (Aathar; 


AD-A07  OU     Oi¥.   16 
(TISTB/AAB)  OTS  prlca  11.10 

Arctic  AaroMdleal  Lab..  Fort  Walawrlght .  Alaika. 
MFrHiSlSB  OF  ADAPTATION  TO  A  TBEONINc-DEHCI  tNT 
JECHANISJ  OF^ADAPTAT^  ^^^  ^^^  ^^^^^^  ^^  THBEONINE 

DEFICIENCY  SYBPTOBS  IN  THE  BAT. 

bT  Dorothy  Arata.   Oct  61,  3p. 

AAL  TN61  2  Oaclaialflad  raport 

Daicrlptorii   •Dlat.  Aglag.  Balght.  Bats, 
Ll»ar.  Fat.  Blood.  Aalao  acid. 


Mkaa  aaaallag  rati  ara  fad 
dlat,  fat  dapoclti  la  tha 
la  approxlaataly  2  Haaki. 
by  a  period  of  racorary  «h 
of  fat  1»  ilowly  daeraaied 
fad  casala  dlati  daflcleat 
alflcaatly  greater  coaeeat 
tha  coatrol  aalaals.   Tha« 
alflcaat  at  tha  ^%   le»al  r 
of  tha  • 'pre-experlBeatal 
•var.  the  absolata  aaoaat 
livers  fro*  rata  fed  a  thr 
daereafed  at  the  leagth  of 
phase  lacraased.   The  saaa 
■Nch  saaller  scale,  was  ob 
rats.   (Aathor) 


a  three 
llTors  r 
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arela  th 

LlTor 

la  thra 
ratloas 
a  differ 
egardlas 
faedlag 
of  fat  d 
aaalaa-d 
the  pel 
tread, 
served  1 


alaa-d 
each  a 

asa  Is 

a  eoBC 
s  fro* 
oalaa 
of  fat 
eaces 
s  of  t 
trial, 
eposlt 
eflcle 
let-fe 
thoagh 
a  the 


eflcleat 
■axlaaa 
followed 
aatratloa 
I  all  rats 
had  slg- 

thaa  did 
were  slg- 
he  leagth 
•  •   Bow- 
ed la 
at  dlat 
edlag 
oa  a 
coatrel 


AD-A07  015     DlT.   16 
(TISTB/AAB)  OTS  price  11.10 

»-.ti^  Aaroaedlcal  Lab.,  Fort  ialanrlght.  Alaska. 
■ECniNIsS  S?  ADAPTAt!oN  TO  A  THBEONINE- 
SeFKIEN?  diet    V.   EFFECT  OF  QUANTITY  OF 

scciSsE  anS  ceLlulose  on  the  sevebity  of 

THBEONINE  DEFICIENCY. 

K«  DarothT  Arata.   Oct  61 ,  op. 

5Il  m?  3  U.classlfled  report 

ors:   "0101.  Fat.  LUer.  Bats.  Casala. 
eight.  Cellalose.  Saerose,  A«lao  acids. 


Descrljit 
Blood,  V 


AD-407  012     Dl».   16 
(TISTB/AAB)  OTS  price  11.60 

Arctic  Aero.edieal  Lab.,  Fort  Baiawriaht. 

BETABOLISB  OF  FATTY  ACIDS  AND  BELATED  SUB- 
STANCES IN  ANIBALS  EXPOSED  TO  COLD. 


A«plgairie 
oba-erraB. 
la  thisa  d 
larels  are 
trol  groap 
BoreoTor. 
droae  la  r 
talalag  al 
fraa  three 
liver  fat 
their  coat 
observed  1 
groaps.   M 
No  slgalfl 
of  the  aea 


aat  dlffareaoa  la  liter  fat  lev 
However,  whea  oaa-half  of  the 
lats  is  replaced  with  alphacol 
siaalfleaatly  radacad  la  both 
s  aad  tha  threoalae-def Icleat  g 
the  severity,  of  the  ""T  I*'" 
ats  fad  a  threoalae-def Icleat  d 
phacal  Is  ■arkadly  redaced.   LI 
Blae-daflclaat  rats  fed  alphace 
levels  ealy  slightly  deviated  f 
rals.   No  slgalfleaat  dlffereac 
a  liver  weights  betweea  aay  of 
eight  aad  food  records  are  pros 
caat  dlfferaacas  were  recroded 
sureaeats.   (Aathor) 


els  was 

saerose 
liver  fat 
the  coB- 
roaps. 
syB- 
iat  coa- 
vers 
1  had  ' 
roa 

as  ware 
the  foar 
eated. 
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J 


AD-A07   016  Div.      16 

(TISTB/AAR)    OTS   price  $1.60 

Arctic   Aareaedical   Lab..    Fort   Maiawrl 

CARDIOVASCULAR    EFniCTS    OF   REFEEDING 

FOLLOMING   STARVATION.       PART    XI.       EFFE 

TERB   STARVATION -RE  FEEDING   EPISODES. 

by  G.    S.    Saith   aad    B.    Caaaor   Jehaao 

lOp. 

AAL  TN61  1  Uaclassified  reUo 


STRESS 
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Descrlpt 
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la  tha 
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(Aathar) 


kO-iOrf  017  Div.      16 

(TISTB/AAB)    OTS    price   $1.60 

Arctic  Aeroaedical   Lab..    Fort  Malawrigii^.    Alaska. 
BETABOLISB   OF    FATTY   ACIDS   AND    RELATED    SUB- 
STANCES   IN    ANIBALS    EXPOSED    TO    COLD. 
R«pt.,    1   Nov    60-31    Jaa   61. 
by  David   Rappert.      Oct    61,    11p. 
AAL  TN61    5  Uaclassified   re^hrt 

Deaerlpterai      "Fatty  aclda.    lakiblti 
Teaperature.    Bicrasaaei,    Liver.    CellU, 
Chroaatographlc   aaalysis.    Colloid*,     laat, 
Basyaea.    Adeaaaiae   pheaphates.    Rats.    Distribu' 
tiaa.    Fat.    Diet.    Hypotheraia.    BetaboM*' 


la  1961  evldeace  was  preseated  far  th 
the  alcrosoaes  of  the  liver  froa  aula 
at  25  degrees  C  ar  0  degrees  to  2  deg 
iahibitory  ta  the  llpogeaic  activity 
liver  cell.  It  was  farther  shewa  tha 
treataeat  of  these  alcrosoaes  liberal 
water  soluble  fera,  aa  iahibitory  aat 
alaleked  that  of  the  alcrosoaes  froa 
cells.  Chroaatography  of  Sephadex  G2 
that  this  iahlbltery  aaterial  was  of 
aature.  For  this  reasoa  it  waa  decld 
vestigate  farther  the  colloidal  aatur 
substaace  by  the  process  of  dialysis, 
be  seea  that  this  alcraseaal  lahlblto 
lipogeaesis  is  aaa-^ialyxable  aad  pre 
therefore,  is  either  a  colloid  or  a  a 
tightly   boBBd  ta  a  colloid.      (Aathar) 


AO-407  018  Oiv.      16 

(TISTB/AAR)    OTS    price   $1.60 
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Aretla   Aeroaedleal   Lab.,    Fort   Waiawrl 

EFFECTS    OF   DECEREBRATION    AND   DECORTICAlT 

SHIVERING    IN   THE    CAT, 

by   D.    G.    Staart,    M.    J.    Freeaaa,    aad  A. 

Sep   62.    17p. 

Coatract  AF^I  657  3U.  ProJ.  8238  22 

AAL  TDR62  15  Uaclassified 


Descriptors!  'Shivering,  Batabolita 
sity.  iBhlbitioB,  Cats,  Oxygaa  coasa 
Brala,  Coatrol. 
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AD-407  037     Div.   16 
(TISTB/AAR)  OTS  price  $1.60 

Aray  Prosthetics  Research  Lab..  Baiter  Reed  Ara) 

Bedical  Ceater.  Hashington,  D.  C. 

ELBOW.  2-1/2  INCH  SIZE  NITH  HALF  CYCLE  ALTERNATOR. 

by  T.  J.  Bushay  and  V.  T.  Riblett.  Bay  63,  9p. 

ProJ.  6X59  01  001  Oi, 

APRL  TR6306  Uaelassifled  report 

Descriptors:   'Prosthetics,  Ef f ectiveaess. 
Design,  Joints,  Aras. 
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AD-407   043  Div.      16 

(TISTB/BA)    OTS   price  1.50 

Arctic   Aeroaedical   Lab.,    Fort   Waiawright,    Alaska. 

BAINTAINING   THB   THERMAL    BALANCE    IN    BAN. 

by  L.    D.    Carlaaa.    Jaa   63.    15p. 

ProJ.    8237    01 

AAL  TDR62  24  UBclassified  report 

Ib  caoperatlaa  with  Kei^ucky  U.,  Lexiagtoa, 
Caatract  AF41  657  335. 

Descrlptorsi   *Heat  prodactioB.  *Body  teapera- 
ture. Physiology.  Skia.  Sweat  coollBg,  Coollag, 
Nervous  systea.  Blood  vessels.  Blood  eircula- 
tioa.  Teaperature  control.  Baa. 

This  report  briefly  characteri tes  the  heat  pro- 
ductloB  of  the  huaaa  aad  the  heat  exchaage  with 
the  eavireaaeBt.   The  aechaalsas  whereby  the 
teaperature  caatrel  sysfea  operates  are  preseated. 
These  characteristics  are  scheaatlcally  showa  la 
faarteen  figures.   (Author) 
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Wvlfllon  16  -  MEDICAL  SCIENCES 

AD-407  060     DlT.   16 
(TISTB/AAI)  OTS  prict  #1.60 

Aretie  Aaraacdical  Lab.,  r»rt  Naia«ri«kt.  Alaska. 
EFriCTS  or  SEPTAL  ANO  HYPOTHALAMIC  LESIONS  ON 

SHIVBIINC,  .   u   .     .   ..H 

by  D.  «.  Staart,  T.  Ka«aaara.  A.  Ha«i«B«y.  aad 

■.  M.  Prlea.  Sep  62,  Up. 

Caatraet  AF^I  657  3U.  ProJ.  8238  22 

AAL  TDt62  18  Oaelaafifltd  rtport 

Daserlptarat   •SbiTariB9,  Cat*.  Tbalaaaa, 
laaad*  *  iajariaa.  Babaflor,  laaetiea.  Brala, 
Caatral. 

Shi*«riafl  aad  baat  lost  l»   tba  cold  war.  detar- 
■iatd  ia  A6  eati  laTtral  ■••ki  or  aoatbs  aftor 

bilatora!  doitraetioa  of  rarioaa  loptal  aad  kypo- 
thalaale  re«loa«.   Septal  la.loai  bad  ■••"•«», 
•a  oltkor  para-otor.   Tba  tro.or  m»»   •^oli»kod  or 
■arkadly  redaced  la  eat*  wltb  loiioae  ia  the  dor- 
■oaedial  reaioa  of  tbe  poiterior  hypotbala«u«, 
bat  poataral,  plloaotor  aad  beha»ioral  respoaiea 
te  eeellag  peniited.   Leeieai  of  the  dorsolat- 
•ral  regioB  of  the  poiterior  hypothalaaas  ia- 
eraated  heat  losa  deeplte  tbe  preieace  of 
sbivoriag,  baddliag  aad  plloereetioa.   Tbeee 
retalts  eoafir.ed  oar  pretioa.  electrical  iti.y- 
latioa  data  that  tbe  pri.ary  regloa  eoalrolliag 
tbe  effereat  (■etor)  aspect  of  sbiTeriag  i»  »*« 
derseaedial  regiea  of  the  posterior  bypothalaaas 
aad  additieaally  iadireetly  saggested  t^«t^*"« 
dorsolateral  regiea  of  the  poiterior  hypothal- 
aaas  is  iaplieated  la  cold-ladaeed  cataaeoas 
Taseceastrietiea.   (Aatbor) 


A0-i07  061     Pl».   16 
(TISTB/CCH)  OTS  price  $1.10 

Aray  Prosthetics  Besearch  Lab..  ■•!»•'  *••* 

AraT  iedieal  Ceater,  Mashiagtoa.  0.  C. 

FABtlCATION  OF  A  POBOUS  POLYESTER  DOUBLE-NALL, 

BELO»-ELBON  PBOSTHESIS.  TBO-STEP  METHOD. 

by  Jaaes  T.  Hill.   May  63.  7p. 

APBL  TB6305  Uaelassified  report 

Descriptorst   •Prosthetics,  •Esters,  Ara,  . 
Polyaerlaatioa.  Poroas  aaterial.  Desiga. 
Haaafaetariag  aetbods.  Artifieial  liabs. 

Methods  for  prepariag  poroas  opoxy  prestbeses 

•ere  described.   A  lechaiqae  for  prepariag 
poroas  polyester  prosthesis  aas  de»«l«.?ed.   This 
tecbaiaaa,  althoagh  slailar  to  the  epoxy  aethod. 
is  safficieatly  differeat  to  warraat  a  separate 

report.   This  report  deicribei  a  t«o-itep  aethod 
for  prepariag  poroai  polyeiter  proitheses. 

(Aatbor} 


A0-A07   091  Di».      16 

(TISTB/AAR)    OTS   price  12.60 

A*«ti«  Aareaadieal  Lab..    Fort  Maiawrigbt,    Alaska. 

Insist   OF  ?«HYPOTHALAMOS   AND    ITS    CONNECTIONS. 

by  D.  6.  Staart.   Sep  62,  20p. 

Ceatract  AFAI  657  3U.  ProJ .  8238  22 

AAL  TDB  62  13         Uaelassified  report 

Doscrlpiersj   •Tbalaaas.  'Brala.  SbiTorlag. 
Ceatrel.  Tlssaes,  Cells.  Aaateay. 
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A0-4O7  097     Di».   16 
(TISTB/AAt)  OTS  price  $1.10 

irctie  Aeroaedical  Lab.,  Fort  Wsinwrlght.  Alaska. 
JfFK«  OF  Ilill-  ANO  PSBUDO-PARICINSON  DRUGS  ON 

SHIVERING.  ,   , 

by  D.  G.  Staart,  i.  George.  M.  J.  '''••■"• 

a!  Heaiag.ay  aad  M.  M.  ^'l"-   *?'  ".  11p. 

Ceatract  AF41  657  3U.  ProJ.  8238  22 

AAL  TDR62  17  Uaelassified  report 

Descriptorst   •Parasyapatholyt ic  ageat. 
Reierpiae.  Shi»eriag.  lateaiity.  Oxygea  coa- 
•aaptioa,  lahibitioa.  Cati,  Atropiae. 


briefly  saaaarlies  hypothalaalc 
teras  ef  beaadarles.  collalar  groapi, 

real  aad  affereat  coaaectleas.  aad 
developaeat.   Mhere*er  possible, 
is  directed  or  liaited  to  aspects  of 
c  aaatoay  that  are  of  special 
e  to  tbe  aerrous  ceatrel  of  sblTorlag. 
asea  tbe  coaaectleas  betneea  the 
of  tbe  forebrala  aad  tbe  bypethalaaus 
sod.   (Aatber) 


Effects  of  atropiae,  aa  aa 
reserpiae,  a  pseudo-Parkia 
iateasity  of  shi»ering  ia 
This  iateasity  was  aeasure 
shiToriag  oxygea  coaiuapti 
reitiag  V02.   At  a  doie  le 
excess  of  that  aecessary  t 
or  experiaeatally-iadaced 
atropiae  salphate  had  ao  a 
ef  cold-iadaced  shiforiag. 
0.5  ag/kg  I.V..  resbrpiae 
bat  evoked  aa  alteraatiag 
characteristics.   (Aatbor) 
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soa  ageat.  oa  tbe 
cat!  were  deteraiaed. 
d  by  the  ratio  of 
oa  rate  (V02)  to 
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AD-i07  137     OlT.   16 
(TISTB/CCH)  OTS  price  $1.50 

lealcs   lac.  Caabridge.  Mass. 

THE  RECOVERY  OF  MATEB  FROM  URINE  BY  MEMBRANE 

ELECTRODIALYSIS. 

Fiaal  rapt.,  ^  ^  ^     ._. 

by  Daalel  L.  Browa.  Robert  M.  Lladstrea.  aad 

J.  OoBfllas  Saltb.  Apr  63,  50p.  ,,„,„, 

c;a?ract  AF33  657  7710.  ProJ.  6373.  I"*  ^37304 

AMRL  TDR63  30         Oaelassifled  report 

Report  oa  Eqaipaeat  for  Life  Sapport  la  Aerospace. 

Descriptors!   •Mater.  -Urlae.  Meabraae  (Phys- 
iology). Electrolytes.  Cheaical  reactioas. 
OxldatloB.  Reliability.  Hydrolysis.  Carboa. 
Absorptloa.  Regeaeratioa.  Aaaoaiua  coapouads. 
Carboaates.  Life  sapport.  Space  aedlciae. 
Electrodlalysis. 
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AD-407  U7     DlT.   16 
(TISTB/CCH)  OTS  price  $1.60 

Svitea  Developaeat  Corp.,  Stats  Moaict,  Calif. 
LAb5r!!toSy  CODES  DEVELOPED  FOR  THE  SIMULATED 
HOSPITAL  EXPERIMENT.  ..,i,n 

by  Leoaard  D.  Groii.  21  Mty  63.  Up.  SP1120 

001  00 

Daclaiilflod  report 


U 


Descriptors:   'Hoipltal,  'laf oraatl|4a  retrier- 
al,  "Medical  laboratories,  Heaatola^y,  Blood 
cbealitry.  Urlae.  Codlag.  Slaalatlo{«.  Medical 
reiearcb. 

Thli  docaaeat  coataiai  the  Uriatlyiii 
tad  Blood  Cbealitry  codes  developed 
Slaaltted  Mtrd  Experiaeat.   The  doca 
prodacod  at  aa  tppeadix  to  SP-1120. 
detcribei  how  the  codei  were  develop^ 
diicaiiei  their  poteatial  atlllsttloi 


f4 


AD-i07  256     Oiv.   16,  U 
(TISTB/SAT)  OTS  price  #1.60 

Aray  Proithetict  Reietrch  Ltb.,  Halt^t  Re«d  Aray 

Medical  Ceater,  Haihiagtoa.  0.  C. 

THE  DEVELOPHSNT  OF  A  DYNAMIC  ARCH  SUI^tORT. 

by  Joha  J.  Urbaa.  May  63,  lip. 

ProJ.  6X59  01  001  Oi 

APRL  TR6308  Uaelaiiified  ddport 


Deicrlptorii   •Sheet,  Silicoa  coapdladt. 
Aathropoaetry,  Foaa  robber,  Rabber.  Supporti, 
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Materials  aad  aethods  were  developed 
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AO-407  298     Dlv.   16.  20 
(TISTB/AAR)  OTS  price  $7.60 


Southwest  Research  last.,  Sta  Aatoaloj,  Tex. 
STUDY  OF  FREE  RADICALS  IN  IRRADIATED  [BEEF. 
Rept.  ao.  7  (Fiaal)  30  Dec  60-29  Dec  142. 
29  Dec  62.  75p.  S  608 
Coatrtct  DA19  129qa17i0 

Uaclttilfled  rj^port 

Deicrlptori:   "Beef.  *Food.  Free  rti^leali, 
Odori.  Radiatioa  daaage.  Proteiai,  ^aiao 
acidi.  Preiervttloa, 
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AD-407  391      Dlv.   16  . 
(TISTB/CCH)  OTS  price  $2.40 

Arctic  Aereaedical  Lab..  Fort  Maiawrii|^t.  Alaika. 
SEPTAL  AND  HYPOTHALAMIC  STIMULATION  of  UN- 
ANESTHETIZED  CATS. 

by~«.  G.  Staart,  Y.  Kawaaara,  aad  A.  Hlealagway. 
Sep  62,  21p.  I 

Contract  ^r^^    657  3U.  ProJ.  8238  22 
AAL  TDR62  U  Uaclaiilfied  rbport 
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MEDICAL  SCIENCES  -  Division  16 

Detcriptort:   •Brala,  •Thalaut.  Cat.  Shiveriag, 
Electric  potential.  Nervous  tyttea,  Behavior, 
Steel.  Electrodes.  Autonoalc  nervous  tyttea, 
Anetthetia.  Stiaulation. 


AO-407  407     Div.   16 
(TISTB/AAR)  OTS  price  $1.10 

Albany  Medical  Coll..  N.  ¥. 

URINE  TITRATABLE  ACIDITY  AND  AMMONIA  EXCRETION 

DURING  HYPOTHERMIA, 

by  G.  S.  Kanter.   Apr  63,  5p. 

Ceatract  AF41  657  393 

SAM  TDR63  8 

Uaclaiilfied  report 

Detcriptort:   "Urlae,  Excretion.  Hydrogea. 
loot.  Secretloa,  Dogt.  Kldaeyt.  Acidotit, 
Voluaetric  analytii,  Aaaonia.  Aaetthetict,  ' 
PH,  Hypotheraia. 


Hydrogea  lea  tecretiea 
anetthetised  hypothera 
atcerttin  if  the  hypot 
Coapentate  for  the  aci 
expoture  to  cold.  Art 
not  uted.  Total  hydro 
aeatured  at  the  taa  of 
aaaoaia  excreted.  The 
pH.  corrected  to  body 
cantly  froa  7.41  duria 
degrees  C.,  arlnary  pH 
of  approxiaately  6.8. 
nor  aaaonia  excretioa 
the  hypotheraic  acidot 
during  noraotheraia  wi 
titratable  acid  excret 
value  of  0.011  aEq./ai 
27  degreet  C.  Aaaoaia 
iacreate  froa  a  contro 
fell  to  0.006  aEq./ain 
(Author) 


by  the  kidneyt  of 
ic  dogt  wat  aeatured  to 
heraic  kidaey  helpt  to 
dotit  which  developt  during 
ificial  retpiratioB  wat 
gen  ion  excretioa  wat 

total  titratable  acid  aad 
ugh  aaaerobic  arterial 
teaperatare,  fell  tigaifi- 
g  coatrol  to  7.27  at  27 

reaaiaed  at  coatrol  leveli 

Neither  titratable  acid  . 
iacreaied  in  retpoate  to 
it  at  would  have  occurred 
th  a  tiailar  low  pH.   Total 
loo  fell  froa  a  coatrol 
a.  to  0.005  aEq./ain.  at 

excretion,  after  a  alld 
1  value  of  0.008  aEq./aia., 
.  at  27  degrees  C. 


AD-407  411     Dlv.   16 
(TISTB/AAR)  OTS  price  $3.60 

California  U. .  Davis. 

STUDIES  ON  PHYSICAL  AND  CHEMICAL  MODIFICATION  OF 
PROTEINS  FOR  THE  PREVENTION  OF  IRRADIATION  OFF- 
FLAVORS  IN  MEAT. 

Rept.  ae.  16  (Fiaal).  15  May  58-14  Sep  62, 
by  A.  L.  Tappel.  F.  Shlaasu.  U.  S.  Kuata. 
K.  S.  Aabe,  aad  R.  J.  Roaaai.   14  Sep  62.  34p. 
S520 

Ceatract  DA19  129qa1172.  ProJ.  7X84  01  002 

Daclaiilfled  report 

Detcriptort:   'Food.  oMeat,  Protelat.  Aaiae 
acidt.  Radioprotective  ageatt,  Heaoglobla. 
Seatitivity,  Sulfur  coapouadi,  Gaaaa  rayt. 
Odort,  Pretervatioa,  Radiatioa  daaage. 
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Division  16  -  MEDICAL  SCIENCES    - 

ladlatici  daaage  t*  •valbvaia.  heaoflakia  aa4 
cytoehraaa  c  hai  beta  studied  under  anatrobic 
eoaditioa  aad  the  degradatioa  MechaDisat  are 
discBftad.   The  radio-lability  of  free  aaiao 
acidi  «as  deteraiaod  aad  eTalaatioa  aetkodi  for 
the  radio-lability  are  diicuated.   The  radio- 
lability  of  aaiao  acidi  ai  free  aaiao  acids  or 
bouad  la  peptide  liakago  ia  proteia  is  also 
diseassod.   The  radio-lability  of  aethioaine  aad 
its  deriTativos  aero  studied  and  the  degradation 
aochaaisas  are  discussed.   Decrease  of  radiatioa 
daaago  to  ovalbuaia,  heaoglobin  aad  cytochroao  e 
by  cystine,  AET  aad  HKA  was  studied  and  their 
protection  aochaaisas  are  discussed.   Decrease 
of  radiatioa  daaago  to  soae  of  the  typical  aaiao 
acids  by  aothioaiae  «as  studied  and  their 
aochaaisas  are  discassed.   (Author) 

AD-A07  412     Di».   16 
(TISTB/AAH)  OTS  price  $.50- 

Arctic  Aeroaedical  Lab.,  Fort  Naiaaright, 

Alaska. 

ALTKRATIONS  OF  PROTEIN  IBTABOLISH  DURING  COLD 

ACCLIMATION. 

by  G.  J.  Klaia  aad  D.  A.  ¥aafhaa.   Jaa  63.  1$p. 

ProJ.  8238  03 

AAL  T0R62  60 

Oaclassified  report 

Doscriptorst   •Protoiai,  •Exposure.  Hypotheraia, 
Rats,  Heat,  Toaporature,  Oxidatioa,  Carbo- 
hydrates. Fats,  Diet,  Height,  Ll»er,  Kidaoys, 
Aaiao  acids,  Eaayaos.  Hetabollia, 
Accliaatiaatioa. 

The  chaagos'ia  the  protola  aotaboliia  ia  aaiaals 
exposed  to  cold  are  discussed.   Hork  of  the 
aathors  shoved  that  a  aoderate  cold  exposure  is 
'aa  effective  ageat  ia  correetiag  aad  over- 
eoaiag  aaiao  acid  iabalances  in  the  rnt,  aad 
that  both  sabstrate-iadueed  aad  cold-iadaced 
oaayaatlc  changes  occur  la  eold-exposod  aaiaals. 
(Aathor) 


A0-i07  423     Di¥.   16 
(TISTB/CCH)  OTS  price  $1.00 

Spaeelabs,  lac, 'Van  Nuys,  Calif. 
METHOD  OF  PRESERVING  FROZEN  FOOD  DURING  AN  AERO- 
SPACE RISSION. 
Fiaal  rept.. 

by  Robert  R.  Roddy  aad  Eugeae  B.  Zwick.   Apr  63. 
3t  p 
Coatract  AF33  657  8019,  ProJ.  6373.  Task  637303 

AUL  TDR63  31 

Oaclassified  report 

Descriptors!  •Froxea  food.  Test  aethods. 
Space  flight,  Astroaautics.  Refrigerants, 
Radiatioa  effects,  Cooliag.  Preservatioa. 

Analyses  of  three  nonelectrical  aethods  for  aaia- 
talalag  froaea  foods  betweea  -10  F  aad  +5  F  dur- 
ing aerospace  alssioas  of  1  to  28  days  are  pre- 
soatod.   Tho  aethods  coasidered  are:   (1)  a  heat 
aiak.  (2)  active  refrigeratioa,  aad  (3)  radiatioa 
eooliag.   All  aethod  appear  feasible.   The  heat 
siak  aothod  appears  to  be  the  siaplest  and  aost 
reliable.   A  desiga  study  of  a  heat  siak  sy«tea 
for  a  3-aaa,  H-day  aission  is  included.   (Author) 

AD-i07  454     DlT.   16 
(TISTB/CCH)  OTS  price  13.60 

Avtatlon  lodical  Acceloratloa  Lab.,  Naval  Air 

Developaent  Center.  Johasville,  Pa. 

LEVER  DISPLACEMENT  DURING  A  DISCRIMINATION- 

DIFFERENTIATION, 

by  Robert  M.  Herrick.  8  Apr  63.  27p. 

NAOC  HA6303;  NAVMEO  Rept.  ao.  10 

Oaclassified  report 


Descriptors!   •Acceleration.  •Psyehoaotor  testa, 
Rats,  Mathaaatleal  aaalysis.  Motor  reactioas. 

Tho  aaxiaaa  ditplacoaeat  of  the  T-bar  haadle  of  a 
rat  respoase  lever  was  recorded  uader  two  sched- 
nles!   (a)  prograaaed  Tariable-duratloa  S  to  the 
expoaoat  and  S  to  the  expoaeat  delta  periods  with 
roiaforeoaont  oalv  for  S  to  the  expoaeat  presses 
betweea  23.54  degrees  aad  28.64  degrees  (Positloa 
5)  aad  (b)  the  saae  requireaoats  for  a  relaforee- 
aoat  as  ia  (a)  but  with  S  to  the  exponent  delta 
initiated  only  by  a  '"wroag"  press  ia  S  to  the 
expoaeat,  aad  proloaged  by  aay  press  ia  S  to  the 
expoaeat  delta.   Mith  this  lever,  work  is  liao- 
arly  proportioaal  to  displaceaent.   Under  the 
first  schedule  (a)  S  to  the  expoaeat  distribu- 
tions differed  signif icaatly  froa  their  coapanion 
S  to  the  exponent  distributions,  nlthough  the 
lever  position  showing  the  greatest  percentage  of 
presses  in  S  to  the  exponent  often  corresponded 
with  the  one  showing  the  greatest  percentage  In 
S  to  the  exponent  delta  aad  (b)  both  aeaa  lever 
displaceaeat  and  variability  were  coasisteatly 
greater  ia  S  to  the  exponent  delta  thaa  la  S  to 
the  expoaeat.   Dader  the  secoad  schedule  (a)  S  to 
the  expoaeat  dlstributioas  differed  sigaif icaatly 
froa  their  coapaaioa  S  to  the  expoaeat  delta  dis- 
tributions, bat  the  S  to  the  exponent  -  S  to  the 
exponent  delta  distributions  were  positively 
corielated  aad  (b)  aeaa  lever  displaceaeat  was 
about  the  saae  ia  S  to  the  expoaeat  aad  S  to  the 
expoaeat  delta,  bat  variability  was  coasisteatly 
greater  ia  S  to  the  exponent  delta.   (Author) 


AD-407  518     Dlv.   16 
(TISTB/MA)  OTS  price  $1.10 

School  of  Aerospace  Mediciae,  Brooks  Air  Force 

Bs  s  0   Tax 

QUANTITATIVE  DETEBMINATIONaOF  SOME  CONSTITUENT 

LIPIDS  IN  HUMAN  DENTIN.   # 

by  Thoaas  R.  Dirksea  aad  Keaaeth  G.  Ikels. 

Nov  62,  4p. 

SAM/B  TDR62  120 

Uaclassified  rapart 

Descriptors:   •Teeth.  "Lipids,  Deatistry, 
Medical  research,  Calcif icatioa,  Chroaato- 
graphlc  analysis,  Cheaical  properties, 
Cholesteral. 

A  aethod  is  described  for  the  extractioa  of  dentia 
lipids  aad  the  separatioa  of  these  lipids  into 
six  coapoaeats  (cholesterol  esters,  free  choles- 
terol, triglycerides,  dlglycerides,  aoaeglycer- 
ides,  aad  phospholipids).   Esseatially,  the  aeth- 
od reqaires  the  decalcif icatioa  of  deatia  uslag 
IOTA  aad  subsequeat  extractioa  with  diethyl  ether, 
•thaaol.  aad  chlorofora.   The  lipid  extract  is 
separated  late  six  coapoaeats  by  a  saall  silicic 
acid  eolaaa  aad  the  efflueats  are  quaatitated 
coloriaetrieally.  (Aathor) 


AD-407  570     Oif.   16 
(TISTB/CCH)  OTS  price  |1.10 

School  of  Aerospace  Mediciae,  Brooks  Air  Fore* 

Base,  Tex. 

STRESS  IN  DENTAL  PATIENTS.   EFFECT  OF  LOCAL 

ANESTHETIC  PROCEDURES, 

by  I.  L.  ShaaaoB  aad  G.  M.  Isbell.  May  63,  4p. 

Task  775602 

SAM  TDR63  29  Uaclassified  report 

Descriptor!!   "Stress  (Psychology),  •Deatistry, 
Haa,  Aaesthesia,  Test  aethods. 

The  seraa  free  17-OHCS  respoase  to  loeal  aaes- 

thttie  procedures  was  evaluated  ia  258  systoai- 
eally  healthy  youag  adult  aales.  Subjects  were 
BOt  laforaed  of  their  iapeadiag  part icipatioa. 
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AD-407  681     Div.   16 
(TISTB/CCH)  OTS  price  $1.60 

Oslo  U.  (Norway) . 

FUNCTIONAL  SIGNIFICANCE  OF  LIMBIC,  CEREBRAL 

CORTICAL  AND  CEREBELLAR  STRUCTURES 

Fiaal  rept. 

14  Mar  63,  1v. 

Contract  AF  EOAR62  36 

AFOSR  4704  Uaclassified  rMport 


Descriptors!  •Cerebral  cortex.  •Br 
Electric  poteatial.  Uriaary  systea, 
ductioB  systea.  Sex  glaads,  LearaiaD 
Stiaalatioa.  Motor  reaetioas. 


17.   METALLURGY 


AD-406  872     Div".   17 
(TISTM/B8R)  OTS  price  $3.50 

Nuclear  Metals  lac.  Coacord.  Mass. 
BERYLLIUM  RESEARCH  AND  DEVELOPMENT  PRHRAM 
Rept.  for  1  Apr  60-30  Sep  61, 
by  S.  H.  Gelles.   Apr  63,  207p. 
Coatract  AF33  616  7065,  ProJ.  7351.  T 
ASO  TDR62  509.  vol.  2  Uaelas 


Repro- 


k  735104 
fled  report 


.w.«  >■«*■!  ■•  ■■  Hit   rgrce  siruciarai  aateriai. 
'he  prograa  was  divided  late  elevea  ailor 
ifforts.   Detailed  abstracts  of  each  (tograa  are 
•reseated.   Two  prograas  deal  with  thi'purifi- 


Report  OB  Metallic  Materials. 

Doscriptorst   •Berylliua,  Preparatiii,  Parifi- 
eatiaa.  Distil latioa.  Reldiag.  Brasjag.  Forg- 
iag,  Ultrasoaic  radiatioa,  Resistaadt  woldieg. 
Heat  treataeat,  Agiag  (Materials).  Ktchanical 
properties,  Cheaical  analysis.  Spectroscopy, 
Fractare  (Mechaalcs).  laparities,  Mi^allurgj. 

The  report  suaaarises  the  work  to  aak^  berylliua 
acre  useful  as  aa  Air  Force  stractara^  aateriai. 
The 
of] 
Pi 

tatioa  aad  evalaatioa  of  purified  berjIHiBa.   Ia 
this  effort  it  was  foaad  that  high  puiUy 
berylliua  could  be  produced  by  a  vaeai4  dis- 
tillatiea  process.   Preparatioa  of  pai^  aetal  by 
deeoapoaitiea  of  the  iodide  did  aot  affear  to  be 
feasible.   Foar  prograas  deal  with  the  J^oiaiag  of 
berylliaa.   The  feasibility  of  Joiaiat  Iberyll iua 
by  altraseaie  weldiag  «as  shewa.   The  fesistaaee 
spot  weldiag  prograa  led  to  def iaitios  Uf  the 
■eldiag  paraaeters,  aad  to  aethods  of  l4lteria| 
the  weld  augget  straetara  aad  of  eliaiaatiag 
erackiag  aad  porosity.   The  applicatida  of  wara 
■orkiag  ia  the  fera  of  roU-plaaishiag  iaproved 
to  soae  exteat  the  aeehaaieal  behavior  of  welds 
■ade  by  the  Taagstea-are  laart  Gas  (TId)  procass. 


METALLURGY  -  Division  17 

la  the  brasing  effort,  the  optiaua  tiae  and 
teaporature  for  braxing  berylliua  with  silver  was 
defined  and  the  effects  of  post-braze  heat  treat- 
aent  on  the  rooa  teaperature  and  elevated  tea- 
porature aeehaaieal  properties  were  deterained. 
The  reaaining  prograas  deal  with  the  flow  and 
fracture  characteristics  of  berylliua  and  the 
effect  of  iapurities  and  alloying  additions. 
(Author) 

AD-406  873     Div.   17 
(TISTM/BRM)  OTS  price  $3.00 

Chaace  Vought  Corp.,  Dallas.  Tex. 

DEVELOPMENT  OF  A  NICKEL  BASE  ALLOY  SHEET  FOR 

HIGH  TEMPERATURE  APPLICATION. 

Final  rept.  15  Mar  61-15  July  62, 

by  H.  Greenewald.  Jr.  and  T.  J.  Riley.  Apr  63. 

U9p. 

Contract  AF33  6l6  7999.  ProJ.  7351.  Task  735105 

ASO  TDR62  869  Unclassified  report 

Report  on  Metallic  Materials. 

Descriptors:   •Nickel  alloys.  Sheets,  Rolling 
aills,  Tensile  properties.  Mechanical  prop- 
erties, Maauf acturing  aethods.  Heat  treataent. 
Microstructure.  Oxidatioa,  Melting,  Casting. 
Ductility.  Metallography.  Taatalua  alloys, 
Carboa  alloys.  Molybdenua  alloys,  Chroaiua 
alloys,  Tuagsten  alloys,  Aluainua  alloys. 
Titaaiua  alloys.  Zircoaiua  alloys.  High 
teaperatare  research. 

Effort  was  directed  to  develop  15  to  30  ail 
aickel  alloy  sheet  with  50,000  psi  teasile 
strength  at  1900  F.  good  corrosion  (oxidatioa) 
resistaace.  aad  good  dactility.   This  objectiva 
was  esseatially  attaiaed  by  developing  a  new 
process  of  directly  rolling  thin  cast  slabs  of 
aickel  base  alloy  tato  sheet  on  a  specially  de- 
signed rigid  rolling  aill.   Two  pre-existing 
nickel  base  casting  alloys  and  a  series  of  ex- 
periaeatal  coapositioas  obtaiaed  by  aodifying 
tbe  two  startiag  alloys  were  initially  investi- 
gated ia  tke  cast  condition  |a  this  prograa.  The 
two  startiag  alloy  coapositioas  were  Inco  713c 
and  the  TaZ8  alloy.   Of  the  new  experiaental 
coapositioas.  TaZ8  alloy  and  No.  429  alloy  have 
1900  F  teasile  streagths  exceediag  50,000  psi  at 
1900  F  in  the  as  cast  condition.   Inco  713c  has 
a  tensile  strength  of  about  40,000  psi  in  the  as 
east  eoaditioa.   Procedures  were  developed  oa 
the  rigid  aill  for  hot  rolliag  both  laco  713e 
aad  TaZ8  alloy  into  15  to  30  ail  sheet.   Heat 
treataeat  procedures  were  developed  for  both 
alloys  which  enabled  thea  to  aeet  contract 
target  strength  properties.   (Author) 


AD-406  929      Div.   17 
(TISTM/AMS)  OTS  price  $2.60 

Rensselaer  Polytechnic  Inst.,  Troy,  N.  r, 

MECHANICAL  PROPERTIES  OF  TMO-PHASE  CRYSTALLINE 

MATERIALS, 

by  G.  S,  Ansell.   22  May  63.  26p.  TR3 

Coatract  Noar591  15.  ProJ.  031  689 

Oaclassified  report 

Paper  to  bo  preseated  at  the  laternational 
Syaposiua,  High  Teaperatare  Techaology. 
8-11  Sep  63,  Asiloaar,  Calif. 

Descriptors:   •Alloys,  •Dispersioa  hardeaiag, 
•Phase  stadias.  Theory,  Aluainua  alloys.  Steel, 
Deforaatioa.  Solids.  Mechaaieal  properties. 
Crystal  lattice  defects.  Plasticity,  Teasile 
properties.  Matheaatical  aodel,  Matheaatical 
aaalysis.  Teaperatare,  Creep.  Stresses, 
Graia  structares  (Metallurgy),  Alaalaaa 
coapouads,  Oxides.  Experiaental  data, 
Fractography,  Syaposia. 
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Division  17  -  METALLURGY 

AO-407   007  Dif.      17 

(TISTl/AMS)    OTS   prle«  $1.60 

n.it.rf   Aircraft  Corp..    E«»i   Hirtford,   Cobb. 
iSiLY?ici"AW   KXPEB   «NTAU    INVESTIGATIONS    OF 
JII    FticJtu   «CHANISMS   OF  CONTIOLLED   POLTPHASE 

0tl;r""rly   pr.,r...    r.pt.    ...    2.    30  ^ "-29  Apr  63. 
bjj.    A.    Ford   .Id   «.    W.    H«rtxb«r9.      31   ■•T   <>3. 
18p.      B910068    2 
Cvatract   N600   19   59361 

Oaseript.r.i      •Alloy..    •E.tocUca.    *1"^"-  •>- 
llya.   Cappar   aUoya.    Niek.l    allay..   Chro.ia- 

fraet.r.   (Baeliaaie.) .    Fraetagrapfcy .   Ph«.« 
■tadia*.    Mehaaieal    prapartia.. 

Tka   ra.Blt.   af  eaatlBaad   lB»a.t igatiOB.    ob   «e- 

mtid   B.idiractiaaally   .alidifiad  bi.ary   aatae- 
tle    allay,    ara   rapartad.      Lar.a   graia.   •"•?'•" 
d.lad   la   tha  A1-C.A12  a.taeiie    i.flot..     -iero- 
k»d  .paei.aa..    -Iia.a   laagth    di-aa.loB   .ada   aa 
.Ilia  of   ..ro.    tbirty.    foriy-fi»a.    •i"*'.    •"*,. 
■laaty    dagraa.    to   tba   la«allaa   oriaatatioa.    wara 
;,aMrad  *Bd   ta.t.   earrlad   oat    far   tba   aar.   a.d 
Biaaty   dagraa  ariaatatloa.    »■«»»«•»•*,""'«•    , 
Ia"ila   .tr*-gtb.    •/  46.800   p.i    a.d  22  900  p.i. 
ra.paetiTaly.      Tba   fail-ra  ..cbaBi..(.)    are 

i::ra:t.ri.i-  by  ai  piat.i.t  p»"jt«-«  :'■•*:! 

aad  by  CbA12  platelat  claavaga.   PralV*lBary  la 
flr.atioa  oa  tba  aff.et  of  Or  wbi.k.r\orieBtat  oa 
.1  "a  fraet-re  .aebaBi.-(.)  of  -i*''^*'""'  ' 
"Udiflad  C.-Cr  i.got.  ba.  b.aa  obt.ia.d  for  the 
Ilia  of  «bi. bar.  oriaatad  at  45  degree,  ta  the 
""l?e  Toad  BKlB.   Tba  pr.do.la.at  fail-re  .ode 
«»  of  tba  .bear  type.   Al.a,  tba  fraetare  -ode 
If  .Mci.Ia.  .alidifiad  at  bigb  growtb  rate,  a-d 
ta.tad  parallel  ta  tba  fiber  arieBtatiaa  «a.  de- 
irr-Ued  ta  ba  eaatralled  by  Or  .bi.kar  fail«re. 
Batb  .bear  aad  taa.ile  failare  aode.  -are 
idaatifiad.   (Aatbar) 


A0-i07  008     Oi».   17 
(TI$I«/AM)  OTS  price  $1.10 

c*>«rai  DTaaaie.  CoBtair,  Saa  Diego,  Calif. 
SfFK?  OF^mUoB  LOADING  ON  UNHEALED  POIOSITT 

VOID  6B0VTH,  ^  ■   ■   hi.* 

by  D.  H.  Lata.  6.  D.  Liadeaeaa.  aad  ■.  B.  li.a. 

21   Sep   59.    5P.^   8926   151 

Ceatract   AP33   657   8926 

*••■  DBCla..inad  report 

lapert   aa  Hatarial.    AlB«laB«.    7075  t6. 

Daieriptor.i      •AIbbIbbb  alloy.,    •Fatigae 

(;::b»le.)      •Poro.lty.  N.g-e.ia-  •l^'X-.    J^" 

alloy..    «a.e.,    Forgiag,  Ultra.oaie    radiatioa. 
Ta.t.. 

le.t   .peeiaea.   takaa   fra.  7075-T6   •i'«|"-  •^i!' 
fargiag.  ware  cbo.ea  «itb   foid.   (aabaaled  pore- 
;"!)    .itaatad  at   tba  .arfaoa   aad  ea.tar  of  ta.t 
McViJi.   aad   fatigae   te.ted  at   20.000  p.i    gro.. 
.tree,    ia   axial   tea.ioa   at   a   .tree,    ratia   af   0.05. 
Ultragrapb    reeordiag.   af   »aid   .iia  .ere  aade 
tbroaabeat   ta  aata   gra.tb    a.    fatigae   .tre..iBg 

Utiraal    Taid.   .blab   did  aot   e.erge   to   .pee  .ea 
IVrull,   exerted   little   or   aa  effect   o.    fat   ga. 
life:    bawe»er,    tba.e  »oid.   wbloh    appeared   at 
•pell.ea   ..rf^ce.   ca-.ed   appreciable    reductioa. 
la   fatigaa  Ufa.      (Aatbar) 


A0-<07   071  Diw.      17    ^ 

(TISTi/ABS)    OTS  price  $10.10 


DOB  TO   lANDOB  LOADING, 

by  S.  I.  Saaa.oa.  Feb  63,  1».  8* 

Ceatract  AF49  638  548 

|)acla..lfied  report 

Deaerlatar.i   •Ala.iaa.  alley.,  •Fatigae  ("e- 

VM'cV).   Teat.,  Laadlag  (■•«^"»««).  ^l\Y,\[V' 
■atbaaatical  aaaly.l..  Ta.t  eqa  p.eat.  Stall, 
tieal  aaaly.la.  BxperlBoatal  data. 

A  .t.ii*  af  tba  alaalaaa  alley  2024 -Ti  aadar  raa- 
Jel  :.d  tea  Jl-t  .Illlt.d.  aiial  fatigae  1..-1.. 
•a.  a.dertakea  a.iag  1500  aaaatebed  extruded  bar 
Ipeclle...   la  tb.  c.a.taat  "plit—  te.t  ..rle.. 

It  «a.  di.ce»ered  tbat  tbe  etraa.  aapUtade  - 
r.d!raaJ.  "-S)  relati.a  i.  -ell  "P""-^'-  *J, 
two  .eparate  failare  dl.tribail.a.  .acb  »*"»;•• 
tbe  .tre..  aapUiade  1.  le.ered.  tbe  eae  dl.trl- 

i;:,:a  r".de'  .bile  »*••»*•' /I'/'j'^r:',?';. 

eeae.    predoalaaai.      Tbe   kaee   of   tbe  S-N    car»e    I. 
t^n   col.idered   a.   a   traa.ltlea    fr-   ead.ra.ee. 

jVeSoat-aatly   .f   »*•  •' Vll*  J"*  '  (laU.r) 
aaee.   prede.iaaatly  of   tba  aiber.      (Aatbar; 


AD-407   267  Dif.      17 

(TISTl/AHS)    OTS   price  $.50 

;Lir«REs5"rR:lN''«L;il!SsSipS    in   tension   tests 

OF  STEEL. 

br  Joha  Naaei.   Apr  63.  11p. 

■AL  TH834  2  10         Oaclaf.lfied  report 

Oe.criptor.:   'Tea. lie  propertle.,  •■"t^"" 
■atical  .ii.ly«i«.  -Steel,  Streitei,  Plasticity, 
Tbeory.  Halheaatical  aodeli,  ■eebaaieal  prop- 
ertle., Fraetare  (■eebaaic),  Daatility. 


AO-407  341     Di».   17,  4 
(TlSTl/ODN)  OTS  price  $1.60 

Battelle  Be.orial  I«»t..  Col»abu«.  Obio. 

DEVELOPNENT  OF  ANALYTICAL  TECHNIQUES  FOR  THE 

SJ?h2i!Ia!i0N  OF  MINUTE  QUANTITIES  OF  SELECTED 

ELEBENTS  IN  BEBYLLIUB. 

lateria  rept.  ao.  5.  6  Jaa-6  Bar  63. 

by   B.    B.    Heary.      29  Bay   63,    8p. 

Ceatract   N0«62  0629e  .,.    . 

Uacla..ified   report 

Deicriptoraj      •Berylliaa,    laparitia..    Ba». 
;Jlclio.copy.    Re.i.t.ac.    (Electrical),    ■ea.-re- 
■eat.    Oxygea.    Sulfur,    Hydrogea,    Vacuua 
"Ja^atu.:   Percbloric    acid,    A-o.iu.   co.pouad.. 
Hydroxide. ,   Spectrua  aaalyser*.   Cheaical 
aaaly.i.. 

Solid   .park   aa..-.pectrograpbic    "^  •■}«»'"- 
.pectrographic   aeihodi   aero   deteloped   for    the 
5S"raiiatioa    of    trace  aetaUic    iapurit   e.    ia 
barylliaa.      The   aaaly.i*   of   trace   aaouat.    of 
aaaaetallic    iaparitie..    e.pecially    oxygea     -a. 
le"  aell    e.tabli.hed.      iork    i>    beiag  coatiaued 
a*    the   de.elopae.t   of   aaalytical    techa   qae.   for 
the   ataly.i.    of  ai.ute   trace,   of    iapuritie.    ia 
t!ryn!«i.      Ba.t   eapha.i.    i.   beiag   giToa    to   the 
le..  aell-e.tabli.b.d   aaalyM.    of   the   aoa- 
aetallic    iapuritie..      (Aatho^) 


AD-407   363  Bi»-      ""^ 

(TISTB/ABS)    OTS   price  $1J 


Batertowa  Ar.oaal 
AUSTENITIC  DBCOBI 
by  Bark  B.  D*  Aadi 
ProJ.  59332007 
BAL  TR320 


Ba... 

ilTION    IN   BELDING   STBBL, 
Jr.     Bar  63.    33p. 

Oaclaa.ifiad   report 


Batter*,    the.i..      Report   oa  Bateriala 
■aapoa.    aad  Coabat   Bobility. 


4t 


!  ar  Arajr 


De.criptar.t   •Beldiag,  "Steel,  *Bet4llography , 
Biera.tractura,  Hardae..,  Graia  .triidture. 
(Betallurgy) ,  Heat  treataeat,  ExperijBental 
data,  Cooliag,  Toughaeti,  Low  teaperature 
re.earch,  lapact  shock,  Baiaite,  Thejvaal 
expaa.ioa,  Au.teaite,  Beldiag. 


a.  Biad'ia  coa- 
(tudy  Via  traa.- 
at-afffl4ted  xoaa 
700  F  naak  tea- 
raa.f or^atioa 
of  AISI!  4340 
apered  |o  54  aad 
cteriit (c  greatb 

traa.l^raatiOB 
The  taoaat  ef 
eratari  i«a.  faaad 
uriag  tl|e  baiaite 
teiti  i|4dicated 
aaouata  pre. eat 

to  BOtj^h  tough- 
udy  m*i  aade  aad 
are  coatroller 


A  tiae-teaperatare  coatroller  « 
JuBCtioB  Mith  a  dilatoaeter  to 
foraatioaal  behavior  of  Held  he 
austeaite  apoa  cooliag  froa  a  1 
perature.   CoBtiaaoa. -cooliag  t 
diagraa.  were  aade  ia  this  way 
steel  iaitially  gaaachad-aad-te 
ii  Re  hardaess  levels.   A  chara 
carve  for  aa  isotheraal  baiaite 
was  deteraiaed  dilatoaetrical ly 
aasteaite  retaiaed  at  rooa  teap 
to  iacraa.e  aad  thea  decree. e  d 
rapid-react ioa  period.   lapact 
that  retaiaed  aa.teaita  ia  tbe 
■a.  aot  aecea.arily  daletariaa. 
aa...   A  Halted  arc-weldiag  .t 
ceapared  with  the  tiae-teaperat 
aark.   (Author) 


AD-407  385     Div.   17,  26 
(TISTB/ABS)  OTS  price  $4.60 

Experlaeatal  last,  of  Light  Betals.  Bi^aa  (Italy), 
ANODIC  BETHOD  FOR  THE  STUDY  OF  STRESS  CORROSION 
OF  ALUBINUB-BAGNESIUB  ALLOYS. 
29  Jaa  63,  22p.  Rept.  ae.  12  038/6301  |ll02 
Ceatract  0A91  591EUC2067 

Uaclassif led  retaert 

Descriptars:   •Corresioa,  •Alaaiaaa  ^Ilaya, 
"Test  aetbeds,  Bicrostractare,  Cooliag,  Tests, 
Agiag  (Baterials),  Hardaess.  Heat  traataeat. 
Cold  workiag.  Betallography,  Experiajaatal  data. 
Stresses,  Bagaesiua  alloys. 


AO-407  394     Div.   17 
(TISTB/BRB)  OTS  price  $1.00 

Defease  Betal.  lafaraatioa  Ceater,  Col|i^ba., 
Ohio. 

STRUCTURAL  CONSIDERATIONS  IN  DEVELOPING  IB- 
FRACTORY  BETAL  ALLOTS, 

by  R.  I.  Jaffee  aad  G.  T.  Haha.   31  JaH  63,  30p. 
Rept  ao.  182 

Ceatract  AF33  616  7747,  ProJ.  2  8  8975 

Uaclaa.if led 


Descriptorsi  •Heat  resistaat  a 
alloys,  •Betal.,  Greap  VI  eleae 
Bolybdeaua.  Tuagstea,  Brittleae 
properties.  Crystal  lattice  def 
(Bechaalcs),  Stresses,  Fractogr 
Iheaiaa  alloys.  Ductility.  Hard 
structure,  Iapuritie..  Titaaiua 
coaiua  alloy.,  Hardaaiag,  Cry.t 


Progress  aa 
•ad  structu 
streagtheai 
>,  is  exaai 
dislocatioB 
Portaat  rol 
aarked  teap 
•ace  of  the 
VI-A  aetal. 
the  idea  tb 
trolliag  aa 
aobility  co 
isteace  of 


da  la 
ral  c 
ag  tb 
Bed. 
i  aad 
e.  H 
erata 
yiel 
la  t 
at  dl 
d  tbe 
B.ide 
high 


applyiag  ad 
oacept.  to  t 
e  Groap  VI-A 
At  low  teap 
graia  bouad 
igh  .traagth 
re  aad  .trai 
d  (tre..  exh 
hi.  raage  ar 
.locatiaa  ao 
raally  activ 
ratioa.  al.o 
.tre..e.  ia 


vaace 
he  pr 

aata 
erata 
arias 

vela 
a-rat 
ibite 
e  coa 
veaea 
ated. 

poia 
advaa 


refart 


etals  aad 
ats,  phroaiaa, 
ss,  Bjachaaical 
acts,'  Fracture 
aphy,'  Alloys, 
BOSS,  Bicro- 

allofs,  Zir- 
al  stijuctura. 

d  teel^aiqae. 
oblea  of 
1.,  Cq,  Bo,  aad 
re.,  1!/Ta<0.2, 

play  aa  iai- 
e.  »*4   the 
e  deplaad- 
d  by  the  Group 
.istojqt  with 
t  is  (ate  coa- 
Di.locatioa- 
t  toj^he  ex- 
ce  or  a  aoviag 


METALLURGY  -  DlvUlon  17 

crack,  aad.  coaiaqueatly,  a  lew  level  of  crack- 
propagatioB  re.istaace.   A  secoad  factor  coutrib- 
uting  to  the  brittleuess  of  Group  VI-A  aetal.  i. 
gralB-bouadary  weakae.s  caused  by  iaterstitial- 
atoa  iapurities.   Stadias  of  rheaiua  additioa. 
to  the  Group  VI-A  aetal.  .agge.t  that  the  brit- 
tleae*. teadeacy  caa  be  iahlbited  by  alloyiag. 
Tbe  origia  of  thi.  effect  ha.  aot  beea  decided. 
(Aatbar) 


AD-407  426     Div.   17 
(TISTB/BRV)  OTS  price  $1.60 

Laboratories  for  Research  aad  Developaeat, 

Fraaklia  last.,  Philadelphia,  Pa. 

THE  FLOV  AND  FRACTURE  OF  ZONE  REFINED  TUNGSTEN. 

Quarterly  progress  rept.  1  Jm-31  Bar  63, 

by  Joha  R.  Viese.   31  Bar  63,  lOp.  Q  B1973  3 

Coatract  DA36  0340RD3747R0,  ProJ.  59332008 

BAL  TR834  2  112 

Uaclasslfied  report 

DeserlDtors:   •Taagstea,  Resistaace  (Elec- 
trical), Beasareaeat,  Test  aethods,  Siagle 
crystals,  Cryogenics,  Low  teaperatare  research. 
Electrical  properties,  Zoae  aeltiag. 

were  directed  toward  ea- 
f  the  xoae.   These  efforts 
oil  deslgas,  effect  of 
ties,  aad  seae-ref ialag 
oas  were  at  a  alalaua.   Re- 

deteraiaed  oiu~two  as-re- 
xoaa-refiaad  siagle  crystals 
iptioa  of  the  aeasuriag  ap- 
s  obtaiaed  are  preseated. 
riag  resistivities  by  aa 
s  described  briefly. 


AD-407  432     Div.   17 
(TISTB/ABS)  OTS  price  $.75 

Matertowa  Arseaal  Labs.,  Bass. 

TRANSITION/CL  BEHAVIOR  OF  HIGH-STRENGTH  STEEL 

PRESSURE  VESSELS, 

by  Joha  B.  lagrabaa.  Bay  63.  30p. 

ProJ.  1H0  24401 AI 11 

BAL  TR110  9  1  Uaclasslfied  report 

Report  oa  Baterials  for  Solid  Propellant  Rocket 
Botors. 

Descriptors!   •Pressare  vessels,  •Steel,  Dea- 
slty,  Brittleaess,  Tougbaess,  Teasile  proper- 
ties, Bicrostractare,  Low-teaperature  research, 
Hardaess,  Chroaiua  alloys.  Bolybdeaua  alloys, 
Traatitioa  teaperatare,  lapact  shock,  Tblckaess, 
Tests,  Fractography,  Spheres,  Hydrostatic  pres- 
sare. Fracture  (Bechaalcs). 


Zeaa-ref ialag  efforts 

baacing  the 

coatrol  0 

lacluded  addltioaal  c 

ataosphere  gas  velocl 

while  power 

f  lactaatl 

sistlvlty  ratios  were 

celved  electroa-beaa 

ef  tuagstea. 

A  descr 

paratas  aad 

the  valae 

A  techalqae 

for  aeasa 

eddy-curreal 

aethod  1 

(Aathor) 

Pressare  vessels  of  aaarly  spherical  geoaetry 

were  hydrostatleally  tested  to  failare  at  varloas 

teaperatures  to  deteralae  the  fraetare  traasl- 

tloaal  behavior  of  the  aaterlals.   A  ceaparlsoa 

of  the  fraetare  sarface  aarklags  was  aade  with 

those  of  teasile  test  ipeclaeas  fractured  at  . 

siallar  test  teaperatures.   Notch  streagth  to 

teasile  streagth  ratios  were  deteraiaed  asiag 

both  roaad  aad  flat  teasile  speclaeas  froa  the 

saae  alloys.   It  was  coacladed  that  tbe  fraetare 

traasltloaal  behavior,  la  pressare  vessels  fab- 

ricated froa  blgh-streagth  H11  steel  aad  lower 

streagth  AISI  4340  steel,  coald  be  predicted  wltb 

reasonable  certalaty  froa  fraetare  surface  eval- 

aatioBs  of  tensile  speciaens  of  the  type  ased  to 

deteralae  the  notch  strength  to  teasile  streagth 

ratios.   (Author) 
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AD-i07  519     Pl».   17 
(TISTK/BRN)   OTS  price  $2.25 

Lcekkaed  Aircraft  Corp.,  Saaiyvale,  Calif. 
THUMOYNAMIC  PROPIRIKS  Of  MOLYBDENUM  AND 
COLUMBIUM:   AN  ANNOTATBO  BIBLIOGBAPHY, 
e«ap.  by  Jack  B.  Geldaaaa.  Jaa  63,  76p.  Rept. 
■•.  SB62  69;  6  90  62  122 

Oaclaaslfitd  rspart 

D«serlpt«r«i   •Bibllograpkits.  •Heat  resiitaat 
■•talt  aad  allays,  Malybdeaaa,  Niebiaa,  Re- 
fractory aaterlals,  Tberaetfyaaalct,  Heat  of 
foraatlea.  Meat  ef  actlvatloa,  Eatropky, 
Tberaal  diffaiiea,  Tberaal  ceadactiTity. 
lalsaiTlty.  Pbase  stadiet,  Hydrogea,  Nitrogea, 
Oxidatlea.  Alleyi. 

Tbe  data  vbiek  are  lacladed  eacoapact  beat  ef 
foraatlea,  activity,  eatropky,  diffaaioa  rates 
aad  diffasioB  ceastaats.   la  addltloa,  refereaces 
te  tke  researck  wkick  kas  beea  deae  aad  tke  tests 
aad  lastraaeatatioa  is  aeted.   Tke  period  covered 
by  tkis  blbllograpky  Is  192^-1962,  aitk  special 
eaphasis  ea  tke  lltexatare  pablisked  slace  1955. 
(Aatker) 


A0-i07  520 
(TISTM/BRH) 


Dl».   17 
OTS  price  $8.60 


OregoB  HotaUerglcal  Corp.,  Albaay. 

IVALDATION  OF  HOLrBDCNUH  METAL  PRODUCED  BY  THE 

TIN  REDUCTION  OF  HOLYBOENUH  BISULPHIDE. 

riaal  rept.,  Apr  58-Mar  63. 

13  Apr  63.  9ip. 

Ceatraets  NOrd  1812X  aad  NO«62  0754 

Uaclaasifled  report 

Descrlptersi   •Melybdeaaa,  Molvbdeaaa  coapeaads. 
Self  ides,  Redactioa  (Ckealstry},  Tia,  Coa- 
trolled  ataespkeres,  Hydrogea,  Carboa,  Oxygea, 
laparities.  Teaslle  properties,  Castlags, 
Practograpky ,  Prodaetloa. 


A  low  carboa,  lea  oxygea, 
aolybdeaaa  dlsalfide  reda 
bydrogen  or  laert  gas  ata 
bdeaaa  aetal  powder  «itb 
eeaaerclally  available  ae 
bydrogea  redactioa  of  aol 
gea  systea  ataospbere  or 
gas  ataospbere  was  feaad 
beeaase  bigber  qaality  ae 
frea  aolybdealte  eoataiai 
species  iaparities.   Bxba 
ataospbere  aoald  be  prefe 
tbls  process  to  preclade 
parities  ableb  aay  aot  be 
la  a  gas  parifioatioa  sys 


lea  aetalUc 
cod  wltb  tia  1 
ospkere  alll  y 
loaer  iatersti 
lybdeaaa  proda 
ybdeaaa  oxide, 
partial  bydrog 
preferable  to 
tal  coald  be  p 
ag  carboa  aad 
Bstiag  bydroge 
rable  to  recyc 
recycling  gase 

reaoved  coati 
tea.   (Aatbor) 


iaparity 
a  a  pare 
ield  aoly- 
tiels  tkaa 
cod  by  tke 
A  kydro- 
ea  iaert 
laert  gas 
rodacod 
oxygea 
a  gas  to 
Hag  ia 
oas  ia- 
aaoasly 


A0-i07  523     Olv.   17,  26 
(TISTM/AH)  OTS  price  U.60 

Hestiagkease  Electric  Corp.,  Blairsville.  Pa. 
MOLYBDENUM  P0B6IN6  PROCESS  DEVELOPMENT, 
laterla  teckaieal  progress  rept.  ae.  9. 
15  Sep  62-U  Jaae  63. 

by  A.  1.  Celdeasteia.  U  Jaae  63.  31p. 

Ceatract  Ar33  600  4U19.  PreJ.  7  756 

ASD  TR7  756,  Tel.  9    Daclassified  report 

Baseriptersi   •Melybdeaaa  alleys,  Heat  treat- 
aeat,  Teaperatare,  Bxtrasiea,  Recryttal llzatiea, 
let  aerklag.  Material  foraiag,  Titaaiaa  alloys, 
Zireeaiaa  alleys,  Carbea  alleys,  Pergiag. 

A  reprodacible  process  for  forglag  tbia-section 
sbapes  of  TZB  alley  «as  deaeastrated.   Porgiagi 
predaeed  aet  all  ceatract  reqaireaeats  iacladiag 
sarfaee  fiaish  (125  BBS)  aad  «eb  tbickaets  (0.130 


ia.  aax.).   Aa  approved  aodiflcatioa  of  tbe 
origlaal  flaae-sbleld  desiga  iacorporatlag  oae 
beavy  ceatral  rib  lastead  ef  two  thia  ribs  aad 
appropriate  cbaages  ia  forglag  dies  Has  aade. 
The  effects  of  forglag  aad  annealiag  teaperatares, 
aetbods  of  foraiag  blanks,  triaalng,  tke  auaber 
of  forglag  blows  per  keat,  ia-process  and  flaal 
coaditloaiag.  positioalag  of  tke  forglag  blaak, 
aad  cleaaliaess  were  lavestigated  ia  relationskip 
to  forgeability  aad  fiaal  qaality.   Soae  of  tke 
above  woald  be  reqaired  to  prodace  aay  aew  forg- 
lag, soae  were  perforaed  ia  earlier  pbases  bat 
wltb  less  eapbasls  ea  forgeability,  soae  aigkt  be 
classified  as  sbop  practice  or  die  detiga  bat  all 
of  it  was  esseatlal  to  successful  prodaetloa  of 
tbe  desired  forglag.   Soae  esseatlal  featares  of 
tbe  developed  process  are:  (1)  rapid  traasfer 
froa  faraace  to  die;  (2)  restrictlag  tiae  ia 
forglag  dies  by  liaitiag  forglag  to  oaly  a  few 
rapid,  bard  blows  per  keat  (oae  blow  per  keat  for 
tkis  forglag);  (3)  repeated  rekeats;  (4)  ia-proc- 
ess aaaeals:  aad  (5)  careful  la-process  coa- 
ditloaiag. (Autkor) 


A»-^07  568      Div.   17 
(TISTM/TCG)  OTS  price  $1.60 

Geaeral  Dyaaalcs,  Coavair,  Saa  Diego,  Calif. 
SEAM  MELDS  MITH  Ti-6A1-4V  TITANIUM  SHEET. 
by  H.  H.  Stier.   27  Dec  56.  13p-   56  ^^5^ 
8926  160 
Ceatract  AF33  657  8926 

Uaclasslfied  report 

Report  ea  Material  -  Titaaiaa  -  Ti  6A1-4V.  Cea- 
aercially  Pare  (A-70)  Seaa  Meld  Streagtbs. 

Descrlptersi   eTltaaiaa,  •Titaaiaa  alloys, 
•Vaaadiaa  alloys,  •Melds,  Meckaaical  prop- 
erties. Meldiag,  Resistaace  weldiag.  Spot  weld- 
iag.  Failare  (Heckaaies),  Metal  plates.  Teaslle 
properties. 


Seaa  weld 
roller  we 
coabiaati 
rlgldiied 
eoaaercla 
0.040  la. 
lag  revea 
ia  abicb 
tbiaaest 
tbe  parea 
failare  t 
adjaeeat 
weld  Jeia 
tbe  case 
■as  feaad 


s  were  aade  by 
Idiag  practice 
oas  coaprised 

coaaercially 
lly  pare,  aad 

tbick  Ti  6A1- 
led  tbat  ia  al 
0.040  ia.  tbic 
weld  Jeiat  aeal 
t  aetal;  ia  tb 
ook  place  ia  t 
to  tke  aeld 
ta  was  tkas  fo 
of  0.040  ia.  t 

to  be  92f .   ( 


tke  electric  resis 
ia  a  variety  of  we 
of  0.012  ia.  tkick 
pare.  0.025  la.  tki 
0.025  ia..  0.032  la 
4V  alleys.  Teasioa 
1  cases,  except  tka 
k  Ti  6A1-4V  coapris 
ber,  failures  occur 
e  exceptioa  aoted  t 
be  keat  affected  so 
Tke  efficieaey  of  t 
aad  to  be  lOOf,  exe 
bick  Ti  6A1-4V  wker 
Autkor) 
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Iding 

ck 

.  aad 

test- 

t  oae 

ed  tke 

red  ia 

ke 

ae 

ke 

opt  ia 

e  it 

AD-407  594     Div.   17 
(TISTM/TCG)  OTS  price  $1.10 

Geaeral  Dyaaalcs,  Coavair,  Saa  Diego,  Calif. 
MATERIAL  -  ALUMINUM  -  7178-T6.   EFFECT  OF  INTER- 
RUPTED AGING  TREATMENTS  ON  MECHANICAL  PROPERTIES, 
by  P.  M.  Bergstedt,  H.  C.  Turaer,  aad  M.  M. 
Satberlaad.   29  Jaa  57,  6p.   8926  163;  56  239 
Ceatract  AF33  600  8926 

Uaclasslfied  report 

Descrlptersi   •Alaaiaua  alleys.  Heat  treataeat, 
Heebaaical  properties,  Teaslle  properties, 
Daetility,  Agiag  (Materials). 

Bare  0.064-ia.  tkick  7178-0  skeet,  clad  0.064-ia. 
tkick  7178-T6  skeet,  aad  0.125-ia.  tkick  1-1/4- 
ia.  by  1-1/4-lB.  extraded  7178-0  aagle  was  sola- 
tiea  boat  treated  at  870  F  for  30,  or  40  aia.. 


44 


qaeaeked 
iaterrup 
two  step 
fiaal  gr 
aeats  as 
3  krs. 
aueleati 
krs.  Mo 
eel leat 
aad  eloa 
lag  degr 
fleatiea 
aeat  coa 
for  4  kr 
aeekaaic 
(Autkor) 
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owtk 
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Tke  g 
OB  tr 
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old  water  a 
giag  treata 
iaitial  au 
treataeat. 
re  212  F  fe 
rowtk  treat 
eataeats  la 
tke  agiag 
streagtks, 
a  losses  we 
Itkoagk  ia 
laa  were  exc 
ag  of  250  F 
odaced  tke 
operties  aa 


ad  aged  wi 
eats  wkick 
cleatioa  t 

Tke  aacle 
r  4  hrs.  a 
aeats  ased 
eluded  325 
treataeats 

bat  ulti 
re  experie 
all  cases 
eeded.   Tk 

for  3  krs 
best  aad  a 
oag  tkose 


METALLURGY  -  Division  17 


tk    a 

COBS 

reata 
atioB    - 
ad   23P 
witk    t 
F   fob- 
prodHc 
ate   sHr 
need  Ilia 
ailitbtr 
e   agi|iig 
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obserire 


riety  of 

ted  of 

t  aad  a 

reat- 

F  for 
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1  to  5 
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eagtk 
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treat- 
300  F 
sisteat 
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AD-407   602  Div.       17 

(TISTM/TCG)    OTS  price  |2.60 

Geaeral    Dyaaalcs/Coava ir ,    Saa  Diego.    Cailf. 
■4TERIAL    -    FINISHES   AND   COATINGS    -    ZINC.    SILVER 
CHROMIUM.    NICKEL   PLATES.       EFFECT    OF    ELECTROPLATED 
AND   CHEMICALLY   PLATED   COATINGS    ON    STRENGTH,    COR- 
ROSION.   HEAT    RESISTANT    AND    ABRASION   RESISTANT 
PROPERTIES    OF    4340   STEEL   AT    280,000   TO   JtO.OOO 
PSI    ULTIMATE   STRENGTH, 

by  D.    M.    ForBoy.    Jr..    R.    J.    Haaey,    aad  ^i    E.    Mise. 
27  Aag   57.    25p.    Rept.    ao.    8926    169:    56 
Ceatraets  AF33   657  8926  aad  AF33   600   301 

Uaelassified    rei 


li  E. 


Descriptors!   •Hea t-rosistaat  aetals  AlaUeys, 
•Steel.  •Platiag.  Coctiags.  Ckroaisiaij  NickeT 
Silver.  Ziac.  Teaslle  properties.  Sail  spray 
tests.  Corrosioa.  Heat.  Fatigue  (MeckJtics), 
Protective  treataeats,  El#rtroplatiag^ , Metal 
ceatiags. 


Effect  of  electro 
coetiags  oa  strea 
aad  abrasioa  resi 
at  280, OCC  to  300 
fiadiags  were  as 
aate  aad  yield  te 
resalt  froa  plati 
raagiag  7%   for  ck 
lyxed  Cr  oecarred 
ass  lost  for  all 
Ni  plate.   Bakiag 
Ag  plate  aad  rest 
Za  platiag;  siac 
bigker  fatlgae  li 
F  was  detriaeatal 
aleetrolytle  Nl. 
200.  96.  96.  48  a 
spray  corrosioa  a 
tke  greater  weer 


plated  aad  ekeaieally  (Stated 
gtk.  corrosioa.  keat  rdlistaat 
staat  properties  of  4349  steel 
.000  psi  ultiaote  strei^ftk.  Test 
followsi   (1)  sigaificiitt  ulti- 
asile  streagth  losses  did  aot 
ag:  (2)  redactioa  of  ai#a  losses 
eaical  Ni  to  98K  for  el4ctro- 
;  (3)  55  aad  84f  ef  elcfgatioa 
bat  electrolytic  aad  ct^aical 

restored  tbe  losses  feOd  wltb 
ored  the  losses  experi«4ced  witb 
plated  ceatiags  resulti4  ia  tbe 
fe.   Pest  platiag  bakiij^  at  375 

la  every  case;  ckeaicall  Ni .  Ag. 
electrolysed  Cr  aad  Za  Resisted 
ad  48  kr.  respectively,  of  salt 
ad  ckeaicel  Nl  eeatiag  Skewed 
resistaace.   (Aatker) 


AD-407  613      Div.   17,  25 
(TISTM/EJH)  OTS  price  11.60 

Califeraia  U. ,  Berkeley. 

THERMAL  PROPERTIES  OF  ALLOYS  AT  HIGH  TE^fiERATURES. 

Fiaal   rept.  . 

by  Rayaead  L.    Orr  aad   Ralpk   Haltgrea.    1   ^ar  63. 

lOp.    Series   ae.    137,    Issae   ao.    8 

Ceatract   AF49   638  83 

AFOSR   4614  Uaclasslfied   rapUrt 

Oescriptorsi      •Specific   keat,    •Metals,    •Alloys, 
•Heat-reslstaat   aetals   A  alloys.    Tkeralodyaaaics, 


Ckre- 
Irea 


Higk-teaperatare  researck.  Ca  loriaeteria 
alaa,  Iroa,  Hafaiaa,  Platiaaa,  TkaUiak 
alloys,  Aluaiaaa  alleys.  Gold  alloys.  Silver 
alloys,  Chroalaa  alloys.  Nickel  alloys,  Bisaatb 
alleys.  Copper  alleys.  Ziac  alloys,  Leijd  alloys. 


Tbe  objectives  of 
teraiae  tbe  kigk 
of  various  repres 
coateat  aeasureae 
Kopp' s  Law  of  add 
tke  coapoaeats,  a 
tke  data  witk  var 
pkeaoaeaa  ia  alio 
aeasured  for  a  an 
existiag  data  wer 
taia.  Tkis  repor 
pliskaeats  of  tki 
possible  to  tke  p 
notes  previoasly 
Note  No.  7  aad  of 
resultiag  froa  tk 
part  of  tkis  repo 


tkis  iavostigatioa 
teaperature  tkeraal 
eatative  alloy  syste 
nts,  to  exaaiae  tke 
itivity  of  keat  capa 
ad  wkere  possible  to 
ious  aspects  of  atoa 
ys.   Heat  coateats  a 
aber  of  pure  aetals 
e  eitber  iacoaplete 
t  reviews  briefly  th 
s  project,  referriag 
ublisked  papers  aad 
sabaitted.   Copies  o 

tbe  aost  roeeat  pab 
is  project  are'  sabai 
rt.   (Aatbor) 


were  to  de- 
properties 
as  froa  keat 
validity  of 
cities  0? 

correlate 
ic  boading 
Iso  were 
for  wkick 
or  aacer- 
e  accoa- 

wkere 
teckaieal 
f  Teckaieal 
lieatioa 
tted  as 


AD-407  619     Div.   17,  31 
(TISTM/EJH)  OTS  price  $1.60 

General  Dynaaies/Convair ,  Saa  Diego,  Calif. 
MATERIAL  -  MAGNESIUM  -  ALUMINUM  -  ZINC  -  SACRI- 
FICIAL ANODE.   EVALUATIONS  IN  PRESENCE  OF  SEA 
HATER  AND  CLAD  7075-T6  ALUMINUM  ALLOY, 
by  A.  F.  Hooper,  R.  H.  Hkiddea,  and  N.  M. 
Sutkerlaad.  2  May  57,  12p.  Rept.  ao.  8926  157; 
56  34 
Contract  AF33  657  8926 

Uaclasslfied  report 

Descrlptersi   •Catkodic  protectioa,  •Aluaiaui 
alloys.  Anodes  (Electrolytic  cells).  Ziac. 
Magaesiua  alloys.  Sea  water,  Corrosioa  iaki- 
bitlea.  Test  aetkods. 


Bi-aetallic  cells  coasistiag  of  FS-1H 
alloy,  coaaercially  pare  aiac  or  XA605 
alloy  aad  clad  7075-T6  alaaiaua  alloy 
pared  witk  aaede-eatkode  area  ratios  o 
1t2  aad  iaaersed  ia  sea  water  for  aeas 
eurreat  deasity  versus  tiae  aad  observ 
corrosioa  daaage.  The  FS-1H  aagaesiua 
anodes  corroded  severely  tkeaselves  aa 
preveat  pittiag  of  clad  7075-T6  aluaia 
The  coaaercially  pure  siac  aad  XA605  a 
alloy  anodes  corroded  slightly  aad  pre 
rosioa  of  the  clad  7075-T6  alaaiaaa  al 
reat  deasities  over  a  24-hr  period  are 
(Aatbor) 


AD-407  621     Div.   17 
(TISTM/TCG)  OTS  price  |1.60 


aagaesiua 
aluaiaaa 
were  pre- 
f  111  aad 
ureaeats  of 
atioas  of 

alloy 
d  did  aot 
aa  alloy, 
laaiaaa 
veated  cor- 
loy.  Cur- 
reported. 


Division  18  -  MIIJTARY  SCIENCES  AND  OPERATDMS 
Division  19  -  NAVIGATDN 


•r»ti-t«ialo  aad  fatigii*  ttdcd.  Tht  aTtraa* 
t«asl«B  -  fkcar  itrcafltha  of  coablaatioai  (1), 
(2)  aid  (3)  wra  908.  955  aad  959  Ib/apot.  ra- 
•paetlvaly,  aad  tka  ataraga  erast-taaslaa 
straaftha  vara  302.  236  aad  275  Ib/apat.  raapae- 
tivaly.  Tla  raapaatlva  taaaiaa-abaar  eraaa- 
taaaiaa  ratiaa  vara  0.33.  0.25.  aad  0.29.  Tha 
fatlfaa  atraagtka  far  10  ta  tka  7tk  pavar  ejclaa 
Ufa  wara  53,  86  aad  97  Ib/apat,  raapaeti»aly. 
(Aatkar) 


iU)-407  690     OlT.   17 
(TISTM/BH)  OTS  prlaa  $2.50 

Craalbla  Staal  Ca.  af  Aaariaa.  Pittabar«k.  Pa. 
IISIAICH  ON  VOIKABLI  liriACTOIT  ALLOTS  OF  TUN6- 
STIN.  TAKTALUIi.  ■OLYBOINOI.  AKO  COLOMBIOB. 
Plaal  rapt..  15  Apr  61-15  Nat  62. 
hj   1.  C.  Baatflraa.  V.  ■•  Tkaapaaa.  aad  f.  C. 
Pataraaa.   Apr  63.  98p.  „,,.„, 

Caatraet  AF33  616  8135.  PraJ.  7351.  Taak  735101 
■AOO  TI61  13^  P2       Daclaaalfiad  rapart 

lapart  aa  Batallia  Batariala. 

Baaariptarat   *Haat  raalataat  aatala  aad  al~ 
laya.  Balybdaaaa  allaya.  Nlablma  alloya, 
Taatalaa  allaya,  Taagataa  allaya.  Taafataa, 
Vaaadiaa  allaya,  Zlraaalaa  allaya,  Carbaa  al- 
laya. Skaata.  Baltiag.  Extraalaa.  Balliag 
■ilia.  Batallagxapky.  Baekaaiaal  prapartiaa. 
Bacryatalllsatiaa,  Taaaila  propartlaa,  Biera- 
atraetara,  Haat  traataaat.  Biaparaiaa  kardaa- 
lag.  Higk  taaparatara  raaaarek. 

Tkr  »-Ta-Ba-Cb  allay  ayataa  »aa  pratiaaaly  ia- 
vaatigatad,  aad  aavaral  taagataa-  aad  taatalaa- 
riak  allaya  wara  davalopad  aad  avalaatad  la  tka 
fara  af  axtradad  bara.   Baay  of  tkaaa  allaya  ax- 

kibitad  Tary  kigk  atraagtka  at  3000  F.   Iffart  waa 
aiaad  at  pradaeiag  aad  aralaatiag  allaya  fraa  tka 
B-Ta-Bo-Cb  ayataa  ia  tka  fara  of  akeat  (Pkaaa  I) 
aad  iaeraaalag  ita  klgk-teaperatara  atraagtk  by 
tka  foraatlaa  af  diaparaad  carbldaa  (Pkaaa  II). 
Par  Pkaaa  I.  aaall  qyliadrlcal  iagota  af  alx  aa- 
laatad  allaya  aad  aaallayad  taagataa  aara  aaa- 
aaaabla  vaeaaa  are-aaltad  by  a  aaltipla  alaetrode 
taekaiM*  ••<  aaceaaafally  axtradad  ta  akaat  bara. 
T«a  allaya  aad  aaallayad  taagataa  wara  rolled  to 
•kaat  aad  raeryatallisatioa  taaparatarea,  bend 
traaaitlaa  taaparataraa,  aad  kigk-taaparatara 
taaaila  prapartiaa  wara  dataraiaad.   Tka  atkar 
faar  allaya  eaald  aot  be  rolled  to  akaat  by  tke 
taekai^aaa  attaaptad.   Expariaaata  aadar  pkaaa  II 
raaalted  ia  tka  dafalopaaat  of  a  aacaaaafal  taek- 
aiqaa  far  coaaaaably  vacaaa  arc  aaltiag  88B-12Cb 
allaya  tkat  aaataiaad  aaall  aaoaata  of  vaaaeiaa, 
lircaaiaa.  aad  carboa.   Tkaaa  alloya  akaaad  2500 
r   taaaila  atraagtka  at  i9.000  ta  57.000  pai— tkia 
aaaatitatad  a  twofold  iacraaaa  ia  atraagtk  abova 
tkat  af  tka  baaa  aalid  aalatioa  coapoaitioa. 


18.   MILITARY  SCIENCES  AND 
OPERATIONS 


AD-406  949     Dl».   ""S  . 
(TISTB/AAE)  OTS  price  11.60 

Syatea  Developaeat  Corp..  Saata  flaaiea.  Calif. 
COWIAND  AND  CONTROL  FOl  SELECTIVE  EESPONSE. 
Scieatifie  rept.,  . 

br  Herbert  D.  Beaiagtoa.  13  Boy  63.  16p,  5PW5 

Daelaaaified  report 


Deacriptarat   •Strategic  aarfara.  •Haclaar 
warfare.  Selactioa.  Faaaibility  atadiaa. 
Coatral. 


Dariag  tka  paat  aeveral  yea 

a  growing  awareaeaa  tkat  aa 
capability  reqairea  aora  tk 
aaaa  waralag  aad  dafeaaive 
plaa  aad  raaolTa  to  oaploy 
alao  depeada  apoa  a  ceaaaad 
aatioaal  palitieal  or  ailit 
ate  or  coatral  tke  raaoarce 
plaa.  Tlia  racogaitioa  kaa 
to  be  placed  oa  tke  problea 
trol.  Tkia  ekapter  coaaide 
ia  tke  ceadact  of  two  diffe 
central  naclear  wan  firat 
■aleaakea  aa  aaliaited  nncl 
aad  tkoroagkly  aa  poaaible; 
of  aeleeted  reapoaae  tkat  a 
aitaent  of  aaall.  aoderate. 
tioBi  of  tke  atrategic  affe 
United  Statea  ia  aceordaaee 
and  politlcnl  caaaiderat ion 
control  repaired  for  eoadac 
gic  war  ia  tkea  coaaidered 
twa  alteraativea.  (Aatkar) 


ra,  tkara  kaa  baaa 

effeetiva  atrategie 
aa  aarTlaabla  forcea. 
capability,  aad  a 
tkeae  reaoarcaa.   It 

capability  wkereby 
nry  leadera  can  oper- 
a  according  to  tka 

caaaed  aew  eapkaaia 

of  coaaand  and  con- 
ra  coaaand  nnd  control 
rent  atrategiea  of 
.  a  apaaa  war  tkat 
ear  atrika  aa  qaickly 

aecead.  a  atrategy 
llowa  deliberate  coa- 

or  »ery  large  por- 
aaiva  capacity  af  tka 

witk  botb  allitary 
a.   Tka  coaaand  aad 
t  of  liaited  atrate- 
ia  ralatiaa  to  tkeae 


A0-i07  626     Di».   18.  30 
(TISTB/DCH)  OTS  price  $7.60 

Dnnlap  and  Aaaoclatei,  lac..  Staaford.  Cobb. 

COBPABISON  or  ALTEBNATIVE  COBBUNICATIOHS  AND 

DATA  PBOCESSING  DESIGNS  FOR  THE  CONUS  LOGISTICS 

SYSTEB. 

10  Oct  62.  1*.  Borkiag  paper  ao.  7 

Caatraet  Naar36A200 

Uaelaaaifiad  rapart 

Deacriptarat   •Loglitici.  •Batarial  coatral. 
•Departaeat  af  OefOBfe.  Data  procaaaing  ayataaa, 
Snpply  dapota.  Talapkoaa  caaaaaicatioB  syataaa. 
Baltickaaaal  talapkoaa  ayataaa.  Doeaaeaiation. 
Aatoaatiaa,  Peraaaaal.  Caata,  Naay,  Coaaaaica- 
tioa  ayataaa. 

Two  aliaraatiaa  Aaaigaa  far  tka  caaaaaieatiaaa 


aad  data  procaaaiag  portioa  of  tka  Naty  aapply 
syatea  ia  CONDS  are  daacribad  aad  caaparad  ia 
taraa  af  aatiaatad  coata  aad  parforaaaea  ekaraa- 
tariatiea.   Tka  twa  deaigaa  ware  aelacted  for 
iBTeatigatiaa  oa  tka  baaia  tkat  tkay  appeared  to 
be  proaiaiag  BBd  tkat  tkay  wara  aabataatially 
differeat  froa  eack  otkar.   Howavar.  botfc  deaigaa 
reflect  carrent  Oefeate  Departaent  trendi  townrd 
ataadardixatioa  BBd  caBtralliatioa.   (Aatkor) 

19.   NAVIGATION 


AD-i07  062     DiT.   19.  1 
(TISTA/CIC)  OTS  price  $5.60 

Natioaal  ATlatiaa  Facilltiaa  Bxperiaental  Ceatar. 

Atlaatic  City.  N.  J. 

STANDARD  DIRECTIONAL  LOCALIZER  0VBBFLI6HT 

INTERFERENCE. 

FiBBl  rapt.. 

by  F.  N.  Barackall.   Jaly  62.  8p. 

PraJ.  11A  10  2X 

"'  Uaelaaaifiad  repaft 


NUCLEAR  PHYSICS  AND  NUCLEAR  CHEMISTRY  -  Division  20 


Oaicriptarai  ^Qll4»   pa 
gaidaa.  Aataaaa  radiati 
patka.  Aircraft.  Fligkt 
aaalyaia.  Radio  beaaa. 
Radia  iatarfaraaca.  lat 


Tkia  rapart  daacribaa  tke 
effecta  of  eaarflyiag  air 
receiaers  ia  tke  laadiag 
derived  froa  field  teita 
tia.  aad  iaclada  botk  ata 
ceivera.  Field  teat  data 
a  (taadard  diractioaal  wa 
typical  trolaaa  ia  wkick  a 
iBterfereace  to  a  aecoad 
laadiag  eeaf igaratiaa  aea 
Here  tke  iatarfered  aircr 
fpa,  10.000  ft  froa  tke  1 
feriag  aircraft  ia  a  DC-3 
direction  at  3^0  fpi.  In 
kave  different  geoaetriea 
npon  geoaetry  aad  Telocit 
eroaa  aectiea  af  tke  lata 
ttractnrea  af  tke  anteaaa 
iaterfereaee.  latarferea 
in  aziaatk  to  plaa  and  ai 
ference  volnaea  are  liait 
croaa  aectienal  area  of  t 
aad  tke  vertical  lobe  atr 
aatenna.  Valaaei  of  late 
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A0-A07  250      Oiv.   19,  12 
(TISTB/HSS)  OTS  price  $5.60 

Raytkeoa  Co.,  Bedford,  Bats. 

INVESTIGATION  OF  ACTIVE  OOPPLER  VEL0CIT|( 

SENSOR. 

Qiarterly   engineering   rapt.    ao.    4,    1    Ba|4- 

31    Bay  63. 

Jaae  63.    U.    Rept.    aa.    BR2457 

Contract  AF33  657  92^1 

Uaelaaaifiad   r 


4e 


A  ttud 
aent  o 
tion  r 
kigk  a 

kicle. 
eoapre 
coapre 
•ekiev 

Coapat 
fabric 
coaple 
design 
detera 
aodnla 


y  pragra 
f  tke  at 
adar  tec 
Ititada 
Fligkt 
tsioa  sy 
ssioa  ra 
ed.  Tke 
or  aad  C 
atioa  of 
ted.  Tk 
ed  to  ev 
inationt 
tion  ale 


a  is  d 
ate-of 

kniqae 

reqair 

teati 

ataa  i 

tios  0 
prali 

oatrol 
tke  f 

e  Coap 

alaate 

aodn 

pe  lad 


irect 
-tke- 
a  to 
eaeat 
ag  of 
s  rep 
f  tke 
aiaar 

aalt 
lyabl 
nter 

tke 
latio 
epead 


ed  to 
art  o 
aeet 
a  of 

tke 
orted 

orde 
y  dev 

was 
e  aod 
aad  C 
two  t 
a  sle 
eat 


ward  t 
f  dopp 
tke  ki 
aa  aer 

aaaaal 
witk 
r  of  1 
elopae 
coaple 
el  was 
oatrol 
ypea  o 
pe  dep 
(Aatk 


lar  laaviga- 
gk    igtaed, 
oapace  ve- 
trnl 

baUd-widtk 
0    t»   1    being 
Bt   joif   tke 
aad 

eabeatially 

aait   was 
f   vlaloeity 


eadiaat  •. 


AD-i07    56i  Div.      19,    1 

(TISTA/GEC)      OTS   price   $2.25 

Eclipse   Pioneer  Div..    Bendix  Corp..   Tatyrbara. 

N.    J. 

STUDY   PROGRAB   FOR   ALL-HEATHER    INSTRUBEN^  LANDING 

SYSTEB. 

Final    rept.. 

ky  J.    Bclaerney.    15  Oct   62.    89p. 

Contract   FAA/AR0S572.    PreJ .    1U   15 

Uaelaaaifiad  rapWrt 
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Report  aa  Pkaaa  1. 

Oeacriptora:   aAlrcraft,  "lastruaent  pnnels. 
•Display  ayateaa,  •laatraaeat  landiags.  Fligkt 
iaatraaaata.  Glide  patk  ayateaa.  Fligkt  apeed 
iadicators.  Attitade  iadicators.  Altiaeters, 
Coarse  iadicators,  Design.  Costs.  Airplaaa 
landings,  All-weatker  avintion. 
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20.    NUCLEAR  PHYSICS  AND 
NUCLEAR  CHEMISTRY 


A0-ii06  941     Div.   20 
(TISTP/RLG)  OTS  price  $2.60 

Haskiagtoa  U. .  Seattle. 

NUCLEAR  BA6NETIC  RELAXATION  TIBES. 

Final  rept., 

by  Edwia  A.  Uekliag.   2  Apr  63.  21p. 

Coatract  AF49  638  92 

AFOSR  4708 

Onclaasified  report 

Coatinaation  of  Coatract  AF18  600  653. 
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DiYision  20  -  NUCLEAR  PHYSICS  AND  NUCLEAR  CHEMISTRY 


AO-iCO?   036  Oiv.      20 

(TISTP/IFA)    OTS    prlc*   $6.60 

Navil   ■•■•■rcli  Lib.,   VaiklB«t«a.   D.    C. 

AN  INVESTIGATION  OF  THE  PHENOIENOLOGICAL  CHAIAC- 

TEBISTICS  OF  (PROTON,  GAHBA)  lESONANCES, 

by  1.  0.  B«atf«ltd  »»4   3.   V.  Batltr.   7  lay  63. 

59». 

NIL  lapt.  9897        Daelastlfltd  report 

Daacrlptarti   'Gaaaa  raya,  "Hydragaa,  lolacalar 
baaaa,  llaetraa  baabardaaat.  Blaetraatatlea. 
Naelaar  aeattarlag,  Prataa  baaaa.  Calibratlaa. 
Targata,  Alaalaaa,  Sllleaa,  Carbaa.  Nickel, 
Nitragaa.  Cappar,  Naalaar  raaaaaaea,  Prataa 
baabardaaat. 
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A0-i07  066     Olv.   20 
(TISTP/ILG)  OTS  price  •2.60 

Naval  ■adialagical  Defease  Lab.,  Saa  Fraaciseo, 

Calif. 

ESTIMATES  OF  FISSION  PIOOUCT  YIELDS  OF  A 

THEBMONUCLEAB  EXPLOSION, 

by  6.  B.  Crocker.   4  Apr  63.  2ip. 

NIOL  TB6^2  Uaelassifiad  report 

Daseriptersi   "Fissioa  prodacts,  •Naelaar 
azpleaiaas,  •ladieactiva  falloat,  Matheaatieal 
■edals,  ladleaetive  iaetepos,  Fissioa,  Data, 
■ass-aaergy  ralatiaa,  Uraaiaa,  Tharaoaaclaar 
raaetiaas,  Datoraiaatiaa. 


Cbaia  yi 
fissiaa 

vara  eat 
kiad  of 
aaaa  yla 
data  ea 
flasiaa- 
ylalda  e 
lated  by 
plaeaaoB 
la  flssl 


aids  aad 
pradaets 
iaated. 
proeass 
Id  carve 
0238  fis 
spectraa 
f  tbe  fi 
applica 
t  tkaary 


iadapaada 

froa  a  th 

Siaca  aac 

are  scaaty 

■era  iafa 
siea  by  aa 

aaargios 
ssiOB  prod 
tiea  ef  th 

of  aaclaa 

sea.   (Aa 


at  yields  ef  the  U238 
eraoaaclear  axplasiaa 
lassified  data  for  this 
,  seae  featares  ef  the 

rrod  froa  pablished 
atroaa  raagiag  froa 
to  H  lev.   ladapeadeat 
acts  aero  thea  ealea- 
0  eqaal  charge  dia- 
r  charge  distribatiea 
thor) 


A0-i07  073     Dlv.   20.  25 
(TISTP/IFA)  OTS  price  |1.60 

Naval  Betearek  Lab.,  Nashlagtea,  0.  C. 

IN-PILE  HALL  COEFFICIENT  AND  CONDUCTIVITY 

MeASOBEMENTS  ON  ZONE-BEFINED  P-TTPE  SILICON, 

by  G.  C.  Bailey  aad  C.  H.  Villiaas.  13  May  63. 

12p. 

NIL  Bapt.  aa.  5930     Oaclassifled  report 

Descrlptorst   *Hall  effect,  •Badiatioa  daaaga, 
Slagla  crystals,  leslstaaee  (Electrical). 
Electrical  properties.  Magaatic  fields. 
Probes  (Eleetroaagaetic) ,  Zoae  aeltlag, 
Blaetraa  deasity.  Neatroa  flax.  Neatroa 
beaas,  Poteatioaeters,  Neasaraaeat,  Sllicoa. 
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A0-i07  U2     Div.   20,  12,  6 
(TISTP/JBA)  OTS  price  |1.60 

Naval  Besearch  Lab.,  Maskingtoa,  D.  C. 

THEBIOLDIINESCENT  DOSIMETERS  ON  BECOVEBABLE 

SATELLITES,  * 

by  F.  H.  Attix,  E.  J.  Mast,  aad  ■.  E.  Price. 

28  Hay  63.  lOp. 

Navy  ProJ.  11008  03  ^6  5667 

NBL  5938  Uaelassifiad  report 

Descriptorsi   •Dosiaeters,  "Badiatiea  aeasure- 
aeat  systaas.  Satellites  (Artificial).  Becovery, 
Gaaaa  rays,  Laaiaesceaee.  lastraaeatat ioa.  Lea 
orbital  trajeeteriaa,  Calciaa  coapoaads. 
Flaerides,  Crystals,  Naagaaese,  Tberaelaaia- 
eacaaca,  Spaeaberaa. 

Dosiaeters  for  ieaiiiag  radiatiaa,  based  apea 
theraolaaiaesceaca  ia  CaF2iHa,  have  baea  da- 
scribed  by  Schalaaa,  at  al.,  lav.  Sei.  lastr. 
31t1263  (I960).  A  aiaiatara  versiea,  1  aa  dia 
aad  13  aa  leag,  was  receatly  developed  at  NBL. 
Groaps  of  these  dosiaeters  were  flowa  oa  six 
recoverable  satellites,  froa  which  fear  payload 
capsales  were  saceessfally  retrieved  aad  tha 
dosiaeters  retaraed  for  readeat.   The  polar 
orbits  had  apogees  raagiag  froa  306  to  578  ka, 
aad  tke  satellites  aade  18  ta  65  ravolatioas 
before  recovery.   Tke  resaltlag  abserbad  desea 
for  dosiaeters  skielded  by  1.7  g/sq  aa  ef  lew- 
ateaie-aaaber  aaterial  raaged  froa  1.8  to  i.5 
■lllirad  par  orbit,  based  apea  Ce60  gaaaa-ray 
aalibratieas.   Desiaeters  eacleaed  la  aa  added 
H  g/sq  ea  Pb  read  aboat  i3%    leas,  ia  roagk 
agreeaeat  wltk  calcalatiea  based  apea  a  trapped- 
protoa  spectraa.   The  observed  readlags  are  aot 
iaceasisteat  with  tha  aasaaptiaa  that  aest  of 
the  protea  flax  aaa  aacoaatered  la  a  ragioa 
aver  tba  Soath  Atlaatic.   (Aatbar) 


AD-i07  166     Div.   20 
(TISTP/ILG)  OTS  price  |2.60 

Stackkola  U.  (Swedea). 

HIGH  ENBIGT  PHYSICS  PBOPEBTIES  OF  ANTIPIOTONS, 


K  MESONS,  HYPERONS.  AND  PIONS. 

Teekaical  rept., 

by  A.  G.  Ekspong.   31  Oct  62.  2^p. 

Great  AF  EOAB  62  15 

AFOSB  4737  Uaclassified  repMrt 
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Descrlptorst  'Naelear  particles,  "Nu 
energy  levels.  Ckarged  particles,  Ant 
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reactions,  Naclear  scattering,  Nuclea 
lectloBS.  Differential  cross  sections 
batloa,  ScSBBlag,  Babble  ckeabers.  At 
properties,  Naclear  reaction. 

AD-407  281      Dlv.   20.  4 
(TISTM/OON)  OTS  price  $2.60 


Cklcago  U. .    111. 

HYDBOGEN   TBACER    STUDIES   ON   THE   BEACTIONH  OF 

URANIUM   HYDBIOE   WITH   AQUEOUS   OXIDIZING  MGENTS. 

Fiaal    rapt.,    part    1, 

by  Joka  B.  Heat  aad  Heary  Taaba.  1i  Dec  62. 

Up. 

Coatract  Noar2121l6.  ProJ.  NI052  i1 5 

Uaelassifiad  rapMrt 
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Isotopes,  Chealcal  aaalysls,  loas,  Ceniaa 
coapoaads,  Solatioas,  X-'-'ttj   diffractlgja 
analysis,  Salfarlc  acid.  Phosphoric  adids, 
Iroa  coapoaads.  Chlorides,  Tellariaa  eioapouads. 
Cyaaides,  Silver  coapounds.  Nitrates,  hydro- 
gen peroxide.  Aaaoniua  coapouads,  Tit^niaa 
coapoaads.  Zircoaiua  coapoaads,  Solve|i,t 
actioa,  Reactioa  kiaatlcs,  Oxidlsers, 
Hydrides,  Hydrogea. 
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AO-407  300     Dlv.   20 
(TISTP/ILG)  OTS  price  13.60 

litre  Corp.,  Bedford,  Mass. 

TECHNIQUES  FOR  NUCLEAR  SHIELDING  CALCULiitlONS. 

by  K.  F.  Haasea.   May  63,  29p.  TM3522 

Coatract  AF19  628  2390,  ProJ.  477L 

ESO  T0R63  231  Daelasslflad  ffii 


Descriptorsi   •Sbieldiag,  •Matheaatlci 
predictloa,  •Naaarlcal  aaa'ysis.  Sped 
faactloas,  Moate  Carle  aotbod.  Factor 
lategral  eqaatloas,  Neatroas.  Photoas, 
eross  sactioas,  Naclear  particles,  Na44rleal 
aethods  aad  procadaras,  latagratloa. 


aaalysls, 

Naclear 


■•views  aad  crltlqaes  of  selected  aetbo4«  far 
■■clear  sbieldiag  calealatioas  are  presaated. 
Those  tecbalqaas  coasldared  are  aaaerlcdl  iatagra- 
tloH  of  the  Boltsaaaa  eqaatioa,  aoaeats  Method, 
■•■to  Carlo,  aethod  of  saccessive  scattstlags, 
•■d  reaoval  cross-sactioa  aethod.   Aa  oi<llae  of 
the  advaatages  aad  disadvaatages  of  eacl^  partlca- 
l*r  aetkod  is  lacladed,  aloag  wltk  a  aai<  slapll 
fled  calcBlatioa  procedare.   (Aatkor) 


NUCLEAR  PROPULSION  -  Division  21 

AD-407  307     Dlv.   20.  25 

(TISTP/RLG)  OTS  price  $9.60 

Naval  Ordaaaca  Test  Statiaa.  Ckina  Lake.  Calif. 
BLACE-BODY  RADIATION  FUNCTIONS, 
by  G.  T.  Stevenson.  May  63.  116p. 
NAVMEPS  7621;  NOTS  TP  2623 

Uaclassified  report 

Descriptors!   •Blackbody  radiation.  Tables. 
Biaeaials,  latagrala.  Faactloas. 

The  table  of  black-body  radiation  functioas  froa 
the  tAaericaa  lastitate  of  Physics  Handbookt  is 
exteaded  to  iaclade  acre  places  and  additional 
lataraediate  values.   (Aatkor) 


AD-i07  337     Dlv.   20 
(TISTP/MFA)  OTS  price  $1.10 

Joka  Hopkiaa  0..  Baltiaore.  Md. 
DECAY  ASYMMETRIES  OF  CHABGED  SIGMA  HYPEBONS, 
by  M.  M.  Nussbaaa,  B.  M.  Kraeaer,  A.  Pevsaer, 
M.  Block,  aad  A.  Eovacs.   28  Mar  63.  6p. 

AEC  NP 12650 

Uaclassified  report 

Descriptorsi  'Hyperons,  Parity,  Decay  sckeaes. 
Picas,  NacleoBS.  Polariiatioa,  Bubble  chaabers, 
Naclear  reactions,  Protoas,  Charged  particles. 


AD-4C7  579      Dlv.   20,  8 
(TISTB/AAB)  OTS  price  $1.60 

Maskingtoa  State  U.,  Pallaaa. 
PBOSPECTIVE  ANTIBAOIATION  AGENTS. 
Annual  progress  rept.,  1  Apr  62-31  Mar  63, 
by  Gardner  M.  Stacy.  31  Mar  63,  lip. 
Coatract  DAi,9   193ad2049 

Oaclassifled  report 

Descriptors:   •Radioprotective  ageats.  "Or- 
gaalc  coapoaads.  Pharaacology,  Syathesis. 
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21.   NUCLEAR  PROPULSION 


NoBntrteM 


Division  22  -  ORDNANCE 

Division  23  -  PERSONNEL  AND  TRAINING 


22.   ORDNANCE 


AO-407  06^     Olv.   22 
(TISTA/6EC)  OTS  priec  $1.60 

Fraakferd  Arscaal,  Phi ladalpkia.  Pa. 
IMPIOVEMENT  OF  INITIATOB  FIRING  HECHANISIIS. 
by  J.  ■.  OlPhllllpo.   Jaa  63.  13p. 
FA  TB  163  22  1         Uaelast if  lad  raport 

Oafcriptart:   "lucplaiirai  ialtiatars.  Oadga. 
Tasti.  ladaadaat  coapoaaati,  Faatibllity 
•tadlai,  Firiag  ■aekaaisaa. 

Tkt  aeeaaplithatiti  aada  ia  tka  daiifla  aad 
davalapaaat  af  aa  ialtiatar  that  caald  ba  firad 
by  aithar  a  BacliaBleal.  aa  alaetrieal,  ar  a  gai 
prastara  aaarea  ara  daserlbad.   Twaaty-alflit 
last  firiagt  wara  eoadacted  at  70  F  to  prova 
tha  faatibility  af  this  desiga  aad  abtaia  par- 
foraaaca  charactarlstics.   laitiatars  caa  ba 
pravldad  vitb  aalti-aaaai  af  firiag  aad  weald 
previda  aa  advaatafa  ta  a««r  pariaaaal.   (Aathor) 


AO-^07  079     OlT.   22 
(TISTI/OON)  OTS  ^rlea  li.60 

Aaaaattiac  laflRaarlag  Diraetarata,  Pleattaay 

Artaaal,  Daver,  N.  J. 

COVOSITION  B4.  A  N0N-IXUDIN6  KXPLOSIVE  FILLER 

FOR  ARTILLERY  SHELL. 

by  Narria  E.  Pallaek,  Rabart  T.  Schiaaal.  aad 

Staalay  J.  Laaall.  kpt   63,  ^9p. 

AID  TI1U9  Daclaiiifiad  rapart 

Daaerlptarti   •Ixplaalva  aatarials,  •RDX.  'TNT, 
Calclaa  eaapaaad*.  High  axplasira  aaaaaltlaa, 
Prajaetilaa.  Silieataa.  SaaaitiTlty,  Tests, 
■llltary  raqaireaaats.  Sped flcatleas.  Safety, 
Plriag  testa  (Ordaiaee).  Leadiag. 


CeaM'itlea  &l  (60/39.5/0 
silicate),  a  aea-endlag 
faeterily  leaded  iate  She 
Laberatery  test  resilts  1 
exadiag  axplesive  is  leas 
thaa  Ceapesitiea  B.  Safe 
ceadaeted  ea  200  Ceapesft 
179aa  Shell.   These  were 
sares  frea  109-120)(  ef  ga 
sattsfactarily  aitbsteed 
27.000  psi.  Altheagh  she 
pesitiea  91   develep  aere 
Ceapesitiea  B  they  eaa  be 
ia  all  ef  the  earreatly  s 
■eapeas.   The  seasltivity 
tieas  is  aet  adversely  af 
the  aax.  se-called',  desea 
(Aather) 
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11.  HI.  175aa  T203E9. 
adieated  that  this  aea- 

seaaitive  te  iapaet 
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fired  at  ebaaber  pres- 
a  rated  pressare  aid 
setbaek  pressares  ef 
lis  leaded  «ith  Cea- 
eraeks  thaa  these  with 

fired  satisfacterily 
taadard  artillery 

ef  RDX/TNT  eeapesl- 
feeted  by  eaaissiea  ef 
sltiiiag  ageat. 


AO-407  253     Di».   22  

(TISTP/FEH)  OTS  price  $1.10 

Geaeral  Techaelegy  Cerp. ,  Elgia,  111. 

RESEARCH  AND  DEVELOPMENT  STUDY  OF  STRESS-STRAIN 

CHARACTERISTICS  OF  SHELLS  AND  HIGH  EXPLOSIVES. 

Qaarterly  pregress  rept.  ao.  13.  1  ■ar-31  May  63. 

31  May  63,  3p. 

Ceatract  0A11  022  5010R02917 

Oaclassified  repert 

••scriptersi   *PTeJeetilef ,  •High  expleslve 
aaaiaitiea.  •Cyliadrical  bedies,  'Bedies  ef 
reTelatiea,  Straiset,  Oeflectiea,  Ceaical 
bedies.  ExploslTa  aatarials.  deteaatieas, 
letatiag  beads.  Sarface  prepertlas,  Aaalysis. 


AD-i07  355     DiT.   22 
(TISTP/AM)  OTS  price  $1.60 

Harry  Dlaaead  Labs.,  Rashiagtea,  0.  C. 

NOTES  ON  DEVELOPMENT  TYPE  MATBKIIL  POZI,  PIBD, 

T278E8 

by  Leais  Richaead.  15  Apr  63.  26p. 

PreJ.  i3500 

HOL  DH63  1  Uaclassified  repert 

Oescriptert!   'Projectile  fases,  •Fascs 
(Ordaaace) .  High-explosive  aaaaaitiea,  Aati« 
taak  aaaaaitiea.  Iapaet  fuses,  Operatioa, 
Deslga,  Araiag  devices.  Electric  fases, 
Pelat-ialtiatiag  fuses,  Base-deteaatiag 
faxes. 

Faxe,  Peiat  laitiated.  Base  Detoaatiag, 
T278I8  (H530A1)  is  described.   Ike  faxe  is  a 
aodified  M530  (T278E7).  aad  is  iateaded  for  use 
ia  tke  M371  90-aa  recellless  HEAT  cartridge. 
Tke  T278I8  was  developed  te  provide  a  aiaiaaa 
araiag  raage  ef  30  feet  for  tke  H371  cartridge, 
as  required  by  tke  ailitary  ckaracteristics. 
Tke  araiag  raage  provided  by  tke  H530  faxe  Is 
aboat  16  feet.   Tke  T278E8  faxe  kas  beea  staa- 
dardised  as  Fuse,  PIBD.  M530A1,  Stasdard  A  for 
tke  M371  Cartridge.  (Aatkar) 


AD-i07  608      Oi*.   22 
(TISTP/RLG)  OTS  price  $6.60 

Freakford  Arseaal,  Pki ladalpkia .  Pa. 

DESIGN  AND  DEVELOPMENT  OF  CARTRIDGE.  20MM.  APIT 

T230E1  . 

by  Martia  Tyska.      Feb'63.    62p. 

DA   ProJ.    50^  05   029 

FA  Rept.  R  1593         Uaclassified  report 

Oescriptorst   'Cartridges.  *Saall  eras 
aaaaaitiea.  "Teraiaal  ballistics,  *Peaetratioa. 
laceadiary  aaauaitloa.  Araor  pierciag  aaaaai- 
tiea. Tracers  (Ordaaace).  Costs.  Qaality  coa- 
trol,  Seasltivity,  Desiga,  Firiag  tests 
(Ordaaace),  Pkotograpkic  aaalysis.  Tests. 
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23.    PERSONNEL  AND  TRAINING 


A0-i07  i60  Oiv.      23 

(TISTB/DGH)    OTS   priee  $2.60 

Idaeatieaal   Researck  Corp.,    Caabridge,    Mass. 
TRg   DRVKLOPUNT    OF  A    PROPICIENCY  TEST    FOR   SACE 


80 


PHOTOGRAPHY  AND  OT 

IDENTIFICATION    BRANCH    PERSONNEL. 
Fiaal   rept., 

by  Rebert   J.   Cxrraa.    Jaae  61,    I6p. 
Coatraet   Ari9   604   5195.    PreJ.    1975.    T 
ESD  TI61   25   3  Oaelasslfied  r 


Deserlpterst     *Perferaaiee  test,    *Td4t   coastrae- 
tiea    (Pkyekelegy),    'Jeb  aaalyils,   •Meatlfica- 
tiea  systeas,    Pketegrapks,    SiaalatiMS,   Air 
ceatrel    eeaters.    Air   defease   ceaaaaq^    Aatlalr* 
craft   defease   systeas,    Early  waraiad   systeas. 
Natieaal   defease.    Display  systeas,   Iraiaiag 
devices.    Operators    (Perseaael).    Perdfaael. 

Aa   earlier   part   of  tkis    preject   was    t«  develop   a 
pretotype.    Jeb-«rieated   perforaaace   td|t    for   tke 
SAGE   pesitieas   ef   Ideati f ieatiea  Officer   aad 
Teckaiciaa.      Tke   priaary  goals    ef  tke   preseat 
preject   were   te   ap-date   tke   test   aad   4*dify   it   so 
kat    ()    it   ceald    be  adaiaistered   aad   s^#red    by 
Air   Feree  perseaael   aad    (b)    fartber   fdfas   ef  tke 
test    applicable  te  etker  SAGI  DiroetidS  Ceaters 
ceald    be  ceastraeted    by    ia-«ervlee  peitleaaol.      Ia 
order   te   replieate   tke  Job  as   closely  Its    possible, 
pketegrapks   were   aade  ef  Sitaatloa   aad  Digital 
laforaatiea  Displays   aader   aetaal   Job  ||eaditieic. 
Bvea   tkeagk    tke  pketegrapks  were  aade  l|t    tke 
Bostea  Air  Defease  Sector,    tke  sitaatitas  were 
foaad   te   be  applicable  te   etker   seete^t.     Tke 
teckaiqaes   eapleyed   la   tke  eeastrietii 
ificatiea   ef  tke  test    seea  te   be  asefij 
developaeat   of  siallar    tests    for   leeal 
The   tests  were  adaiaistered   aad   scere^ 
little  difficalty   by   a   aaabor  ef  diff4feBt    people, 
seae  ef  those    beiag  Air    Force  porsoaadi.      Mithia 
the   Halts   of  saaple  slse   aad   ef  the   dfltoriea 
iaforaatiea   available,    the    fera  ef  tedl    as   aodi- 
fied appeared   te   be  relieblo  aad  vali^»      (Aathor) 


REPRODUCTDN  PROCESSES  -  Division  24 


THE   ENTRANCE   PUPIL    (CENTER   OF  PROJECTION)    OP 

PC-1000  CAMERA    IN   OBJECT   SPACE, 

by  Daaaa  C.    Browa   aad   Roaald  G.    Davis.    1962,    7p. 

SRI 

Ceatract  AF19  628  3i6  ProJ.  7600,  Task  760006 

AFCRL  63  481 

Oaelasslfied  repert   -^ 

Deseriptersi  •Ballistic  caaeras,  •Optical 
iaagos.  Leases,  Geoaetry,  Photograaaetry, 
Optics,  Optical  properties. 

A  toehaieal  discussioa  ea  the  locatiea  ef  tke 
eatraace  papil  (eeater  ef  projoctioa)  of  a  aetrie 
leas  is  preseated  aad  certain  aiscoaceptioas  caa** 
ceraiag  tke  relatioaskips  betweea  aodal  poiats, 
tke  eatraace  pupil  aad  tke  eeater  of  projoctioa 
are  revealed.   Followiag  tkis,  practical  teck- 
aiques  for  doteraiaiag  tke  locatiea  of  tke  ea- 
traace papil  of  a  leas  aad  tke  object  space  co- 
ordiaates  ef  tkis  peiat  la  tke  field  are 
preseated.   (Aatkor) 
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AD-407  573     Div.   23,  5 
(TISTB/MA)  OTS  price  $3.60 

Psyckological  Researck  Associates,  laclJ, 

Arliagtoa,    Va. 

SAGE   TASK-EQUIPMENT   ANALYSIS    OVERLAP   ttCHNICIAN. 

lay   60,    20p.    Rept.    60   21 

Ceatract  AF19  604  5616 

AFCCDD  TN60  4         Oaelasslfied  report 


Oescriptorst  •Job  aaalysis,  *Ps 
tests,  Resctioa  (Psyckology) ,  Ap 
Oecisioa  aakiag.  Air  Defease  Coaaaa^* 


yck»etor 
titd4«  tests. 


Tke  operatioa  of  tke  Overlap  Teeka 
Bostea  Air  Defease  Sector  (BOAOS) 
Systea  is  described.   Tke  aaalysis 
witk  deliaeatiag  tke  iaterfaee  bet 
■aekiae  or,  ia  etker  teras,  descri 
latioaskip  betweea  tke  equipaeat  t 
sad  tke  task  ef  tke  operators.   Tk 
pert  is  oae  of  a  series  wkick,  alt 
cover  alaost  all  ef  tke  pesitieas 
Oirectioa  Ceater,  aad  seae  ef  tke 
SAGE  Coabat  Ceater.   (Aatkor) 
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24.    PHOTOGRAPHY  AND  OTHER 
REPRODUCTION  PROCESSES 


AO-406  845 
(TISTP/JIA) 


Oiv.      24,    25 
OTS   priee   |1.60 


Isitruaoat  Corp.    of   Florida,   Melboaiat 
LOCATION  AND  DETERMINATION   OF  THE   LOCAtlON   OP 


AO-406  884  Oiv.      24 

(TISTM/BJH)    OTS   priee    $7.60 


Xerox  Corp.,    Rocbester, 

FROSTED    PROTOPLASTIC. 

lateria   engiaeeriag    rept 

63. 

by  J.  Bickaore,  J.  Ewiag,  J 

aad  J.  Neykart.  31  May  63, 

Coatraet  AF33  657  8814 

Oaelasslfied  repert 


aa.  2,  1  Dec  62-31  May 

Leakard,  V.  laaa, 

67p. 


Descriptors!   •Photographic  recordiag  systeas, 
•Phot ogrsphic  recordiag  aedia,  *Theraoplasties, 
Photographic  flla,  Filas.  Photoreceptors, 
Photographic  iaagos.  Electrostatics,  Liqaids, 
Photoseasitivity,  Electric  poteatial.  Elec- 
trical coadactaace.  Electrical  properties, 
Seleaiaa  alleys,  Tollariaa  alloys,  Deforaatioa, 
Silicoae  plastics,  laparities,  Halogeaated 
hydrocarboas,  Heatiag,  Photographic  eqaipaeat. 
Photographic  receaaaissaace. 

Major  accoaplishaeats  to  date  can  be  suaaarised 
as  follows!   (l)  Photoreceptor!   The  preferred 
structure  Is  a  thla  SeTe  iaterfaee  layer  ea  a 
coaductive-glass  sabstrate  with  a  seleaiaa 
charge-storsge  overleyer.   This  plate  has  shows 
s  resolution  capability  of  147  1p/aa  by  xero- 
graphic developaeat.   Respoase  is  roaghly 
paachroaatic  with  efficiency  ranging  frea  epprox- 
iaetely  60](  in  the  blue-green  region  of  the 
spectrua  to  approxiaately  i%   at  8000  aagstroas. 
Seasltivity  to  daylight  exposure  is  3  to  6  tiaes 
that  of  conventieaal  seleaiaa  plates.   Ia  pre- 
liaiaary  iaaging  tests  using  the  charge-treas- 
fer/frost  systea.  iaage  defects  due  te  photo- 
conductor  Bon-uniforaities  were  uadeteetable. 
Several  seleBlua-teUuriua  plates  with  closely 
siallar  electrical  characteristics  have  beea 
aade.   (2)  Methods!   The  effects  of  a  aaabor  of 
variables  such  as  tiae,  teaperatare,  fila-thick- 
aess,  etc.  oa  the  characteristics  of  frost 
developaext  hove  beea  deteralaed  ia  safficioat 
detail  to  guide  ia  the  desiga  of  the  caaera-de- 
veloper  device.  (Author) 


Bl 


Division  25  -  PHYSICS 
25.    PHYSICS 

A0-i06  838     Div.   25,  6 
(TISTP/MN)  OTS  pric*  #10.10 

■iercMavt  lascareh  lait.,  Polyteckalc  last,  of 

Brocklya.  N.  T. 

A  SOMMAIY  OF  CURRENT  RESEARCH  AT  THE  MICROWAVE 

RESEARCH  INSTITUTE. 

frofreti  rept.  ao.  23,  1  Oct  62-31  Mar  63. 

br  Eratt  Mabar.  31  Mar  63,  127p.  Ri52  23  63 

Craat  AF  AF0SR62  295.  Task  ^751 

Oaelasiifiad  raport 

Dateripterst   'Rataarck  prograa  adMlatatratloa, 
Elactroaaflaatie  waTaa,  Plataa  pkytici,  Propa- 
flatiea,  Salld  itata  pkjslci,  Low  taaparatare 
rasaareb,  Natwerki.  Raliablllty.  Narrowbaad, 
Talaviaiaa  lystaat,  Rapartt. 

AD-i06  839     Bl».   25.  2 
(TISTP/IFA)   OTS  priea  $3.60 

Staaford  Elaetroalcf  Labi.,  Staaford  D. .  Calif. 
DETECTION  OF  SOLAR  PARTICLE  STREAMS  OSING  HIGH- 
FREQUENCY  RADIO  MAVES. 

bj  B.  B.  Latlgaaa.  Apr  63,  3ip.  SEL63  0^1;  TRU03 
3 

Caatraet  AF19  60i  799i,  ProJ.  7661,  Taik  76615 
AFCIL  62  1122;  AFCRL  SR2 

Uaelaxifiad  raport 

Daieriptori:   'Radio  Marat,  *Ckargad  partlelat, 
Propagatiaa,  Caiaic  rays.  Pelariiatioa,  Solar 
■lad.  Haaa.  Radar,  Plaiaa  pbytict.  Radio 
••troaoay,  Elactric  fialds,  Acealaratioa,  Solar 
flaras,  Polarizatiaa,  Nsva  traataissloa. 
Protoa*.  Oopplar  affact.  Magaatic  fialds, 
■atioa,  Maatioas.  Saatitivity.  laaqaalitias. 
■aasaraaaat.  Space  probes,  Datectiea. 


lataractloas  batwaaa  radleMavas  a 
el*s  ckaaga  tkair  ckaraeter  Mkaa 
bava  klgh  avaraga  valoeitias.  Tk 
iataraetiaas  Is  iavastigated  asta 
siaas.  ao  exteraal  aagaetic  field 
ela  deasitias.  A  straaa  of  sack 
tba  BadiBB  aaisotrepie.  As  a  res 
propagates  two  «avas  of  aackaagia 
tic;  palarlsatiea.  aaa  llaaarly  p 
41aalar  to  the  particle  atraaa  aa 
rifbt  aaglaa  ta  tke  first.  Sack 
ehaaga  tke  polariiatioa  ellipse  o 
«ave.  Tke  saa  prodacas  sack  *tre 
aitvard  aitkar  la  tke  fara  of  a  s 
Miad'  or  la  barsts  associated  «it 
Tbrae  axparlaeats  are  saggested  t 
streaas  by  aeasarlag  polariiatioa 
agated  tbreagk  tkaa.  Tke  least  s 
three,  aoea  radar.  Moald  kara  aaa 
■aly  dariag  iaeraased  solar  actir 
•thar  two — traasaissiaa  to  a  deep 
•BsarTatioa  of  polarised  cosaic  a 
aba*  effects  area  dariag  qaiet  so 
Tbasa  saasltlTities  are  based  oa 
tba  protoa  coapoaeat  of  tke  solar 


ad  ckarged  parii- 
tka  particle* 
a  aatare  of  sack 
aiag  ao  colli- 

aad  loa  parti- 
particles  aake* 
alt  tke  aediaa 
g  (ckaraeteris- 
olarised  perpea- 
d  a  secoad  at 
a  aediaa  caa 
f  a  propagatlag 
aas  radiatiag 
teady  'solar 
k  saa  spots. 
0  detect  the 

of  wares  prop- 
easitira  of  tke 
sarabla  effects 
ity.  Nkile  tke 

space  probe  aad 
oise  soarces — 
lar  coaditioas. 
obserratioas  of 

«iad.   (Aatkor) 


AO-i06  913     Dlv.   25 
(TISTP/HFA)  OTS  price  $1.10 

Ariioaa  State  Coll.,  Flagstaff. 
INFRARIO  ATMOSPHERIC  STUDIES. 
riaal  rapt..  1  Nor  61-31  Oct  62. 
»7  Artkar  Adal.  Hay  63.  1p. 

Caatraet  AF19  628  301,  ProJ.  7670.  Task76703 
APCRL  63  ABA  Uaclassified  report 

Daseripterst   *lBfrarad  radiatioa.  Mare  traas- 
aissiaa, Diffractioa  aaalysis,  Absorptioa, 
Llac  spactraa.  Ataospkerics. 

Ta*  feraerly  aakaeaa  ragioas  of  ataospkerie 


traasaisslo 
discorered 
of  tkese  is 
wkile  tke  s 
■kick  traas 
16  to  2A   ai 
exteasiaas 
ataospkerie 
exaaiaed  ■! 
regiea  ef  t 
absorptioa 
aartk*s  sar 
froa  16  to 
eoapared  ai 
priacipal  a 
fouad  to  re 
of  tke  latt 


a,  or  • ataospkerie 
by  tke  writer  ia  r 

tke  aicro-wiadaw 
acoad  is  a  wiadaw 
aits  axtraterrestr 
croBS.   Tkis  repor 
ef  tke  iaitial  exp 

aicre-wiadaw  at  6 
tk  gratiag  resolat 
raasaissiOB  is  cka 
Haas.  Tke  aet  ea 
face  tkroagk  tke  a 
2A  aieroBs  kas  bee 
tk  tke  aet  radiati 
iadew  betweea  8  aa 
aek  raluas  ia  excf 
er.  (Aatkar) 


aiadows* 
aceat  tia 
at  6.3  ai 

ef  aajor 
ial  radla 

t  is  COBC 

eriaeats. 
.3  aicraa 
ioB.  Tke 
racterise 
issioB  ef 
taetpkeri 
a  obsarra 
oa  loss  t 
d  U  aicr 
ss  of  30 


,  bare  beea 
as.   Oaa 

croas, 
laportaaca, 
tioa  froa 
eraed  witk 

Tke 
s  kas  beea 

aarrow 
d  by  tea 

tke 
e  wiadow 
tioaally 
krougk  tke 
oas,  aad 
perceat 


AD-^06  925     Dlr.   25 
(TISTP/MN)  OTS  price  #1.60 

Yale  U.  Obserratory,  Nei^Harea,  Coaa. 
INTERACTION  OF  RADIATION  AND  MATTER  IN  A  PLASMA, 
by  Ladwig  Oster.   Feb  63,  l6p. 

Coatraet  AF33  657  7271,  ProJ.  7073,  Task  7073  01 
ARL  63  62  Uaclassified  report 

Descriptarsi   *Plasaa  pkysics,  Eaissirity, 
Absorptioa,  Gas  ioaisatioB,  Magaetie  fields, 
Breasstrablaag,  Cycletroa  wares.  Refractire 
iadex,  Tbaraadyaaaies,  Relatirlty  tkeory, 
Skieldiag,  Pert arbat ioa,  Tkeory,  Elect roaagae- 
tic  wares. 

Part  of  a  tkeeretical  tarest igat ioB  ef  tke  tkeory 
of  tke  eaissiea  aad  absorptioa  of  radiatioa  froa 
a  fully  ioaiaed  plasaa  ia  tke  preseace  ef  a 
aagaetic  field  is  described.   Specifically,  tke 
breasst rakluag  radiatioa  aad  departares  froa 
LTE  are  discassed.   (Aatkor) 


AD-ik07  0A5  Dir.   25 

(TISTH/IJH)  OTS  prlea  13.60 


Aereaaatical  Researck  Lab. 
Researck,  Mr Igkt-Pat tersea 
NATURE  OF  THE  INTERACTION 
WELL-DEFINED  SURFACES.   II 
SYSTEM  AND  SAMPLE  OUTGASSI 
FOR  THE  ULTRA-HIGH  VACUUM 
KNOWN -GAS  UYERS  ON  CLEAR 
Report  for  Sap  60-Feb  63, 
by  K.  L.  Kera  aad  A.  G.  Ja 
PreJ.  7022,  Task  7022  01 
ARL  63  80  Uac 


,  Office  ef  Aerospace 
Air  Force  Base.  Okie. 
BETWEEN  ELECTRONS  AND 
I.   ULTRA -HIGH  VACUUM 
NG.   IV.   GAS  SOURCE 
STUDY  OF  ADSORPTION  OF 
SURFACES. 

eksoa.  May  63,  28p. 

lasslfied  report 


Report  aa  Sarface  aad  laterface  Pkeaaaeaa  of 
Matter. 

Descrlptorsi   "Sarfaces,  *Degasi fleatlaa. 
"Vacaaa  apparatas,  'Lew-pressare  researck. 
Gases,  Nitrogea,  Liquefied  gases,  Vacaaa  paaps, 
loaisatioa  gases,  Calibratioa,  Coatrol  paaels, 
lleetreas,  Cleaaiag,  Laboratory  eqaipaeat. 


The  ebtalalag  aad  aaiataialag  ef 
flarfaces  la  a  aecessary  basic  st 
ef  well  ekaracterised  surfaces. 
of  sack  cleaaiag  is  to  iacorpera 
■ecessary  aeasuriag  coapeaeats  1 
vacHua  systea,  capable  ef  aalata 
•f  1  X  10  ta  tke  -9tk  power  torr 
Hg)  to  1  X  10  to  the  -lOtk  power 
puapiag  arraageaei.^  ,  using  a  dif 
a  getter  puap,  alt):  appropriate 
ralres  aad  gauges,  is  described; 
bakeeat  aad  kigk-frequeacy  keatl 
peaeats.   Eqaipaeat  suck  as  liqu 
area  ceatrallers,  wkick  prorlde 
aaiateaaaee,  la  also  described. 
iaflaeace  •t   kaeaa-gaa  layers  oa 


atoaically  cleaa 

ep  la 

tke  study 

Tke  i 

aitial  part 

to  tke 

saaple  aad 

a  aa  « 

Itra-ktgk 

iaiag 
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(1  torr  -  1  aa 

torr. 

A  doable 

fusiea 

puap  aad 

rapor 

trapping. 

also 

ckaaber 

eg  of 

aetal  coa- 

id  aitregea  aad 

aronad 

-tke-clock 

Studi 

OS  of  tke 

82 


aeeaiiitates   aa   altra-hlgh   racuua  gas  Lanifald 
systea.      Tke   racuua  puapiag,    ralring,    aeasuriag 
eqaipaeat    aad   gas   aaaifold   are  doscribjdd.      Ioa 
gauges   caa    be   calibrated   absolutely   agldiast    a 
kigk   racuaa  McLeed   gaage.      By  tkis   sysltea,    capa- 
ble of   1    X   10  to   tke   -9tk   power   to   1    xj  10  to   tke 
-lOtk   power   torr,    partial    pressares   afl  gases   of 
tke  order   of   10  to   tke   -12tk   power    tor|e  caa   be 
latredaced   lata   tke  aala   testiag  ckaabi^r.    (Autkor) 


AD-i07   047  Dlr.      25,    32 

(TISTP/RLG)    OTS   price  $1.50 

Naral    Researck   Lab.,    Nashiagtoa,    D.    C. 
A    FAR    INFRARED    BIBLIOGRAPHY, 
by  E.    D.    Pallk.   Apr   63,    51p. 
NRL   Bibllegrapky  ao.    21 

Uaclaasifiad   reUert 

Dofcriptorst  *Iafrared  radiatioa,  Iiitruaeati 
tlea.  Optical  prepertlea.  Gases,  Llqjlds, 
Solids,  lafrared  spectroscopy,  lafrared  equip- 
aeat.    Bibliographies. 


AD-407   049  Dlr.      25 

(TISTP/MFA)    OTS   price  $2.60 

Halllackradt   Ckealcal   Lab.,    Harrard  0. 

Caabridge,    Mass. 

THE   MICROWAVE   SPECTRA,    STRUCTURE  AND  D^|>OLK  MO- 

HENT    OF   -CIS-    N2F2, 

by  Robert   L.    Kucskowskl    aad   R.    Brigkt   ijlllsoa.    Jr. 

1963.  20p. 

Uaclassified  rebprt 

Descriptors i   *Microware  spectrotcopk  'Spectra 
(lafrared).  "Nuclear  spins,  Ni trogea] poa- 
poaads.  Fluorides,  Excitatiea.  Nacloir  aagaetic 
resoaaace,  Isoaerlc  traasltioas.  Molecular 
Iseaerisa.  Frequeacy.  Staadards,  Heaipreaeat, 
Vibratioa,  Ckeaical  beads,  Oiffusloal  Cyaaides, 
Nodulatioa,  Klectroa  diffractioa  aaai|rsis. 
Molecular  structure,  Dlpole  aoaeats. 


Tke  alcreware  spectr 
aad  F15NUNF  is  repo 
tare  Is  derired  as  p 
foUowlag  structural 
0.005  Aagstreas,  d (N 
1U.5  *  0.5  degrees. 
0.01D  kas  beea  eralu 
Stark  effect.  Trans 
excited  ribratioaal 
relatire  lateaaity  a 
ribratioaal  frequeac 
is  estiaated.  A  aet 
tke  ratio  of  auclear 
two  lerels  to  be  det 
•f  tkelr  lateasity  w 
ttea  roltage.   (Aath 
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lag  Stai 


AD-407  050     Dlr.   25 
(TISTP/RLG)  OTS  price  $1.10 

Halliackrodt  Ckeaical  Lab..  Harrard  U.J 
Ctabrldge,  Mass. 

MICROWAVE  AND  MASS  SPEaRA  OF  S2F2. 
1963,  Up. 

Unclassified  rerifrt 


Oescriptorst  *Mleroaare  spectroscopy 
caapouads.  Mass  spectraa,  Spectra  (Ii 
Absorptioa  spectrua,  Aaalysis,  Distil 
lapurlties.  Crystal  structure,  luteal 
Moaeatt,  Mass  spectroscopy,  Flueridei 


[  FUNUNF 
ike  struc- 
Mk  tke 

I  -  1.2U  A 
<  FNN  - 
Ir  0. 18  * 
|enal 
hie  in  an 
Froa 

state,  a 
rocal  ca 

eaabl tag 
eights  of 
9wtb  rate 
k  aodala- 


•Sulfur 
rrarod), 
atioa. 


S2F2)  kas 


Tke  preparatioB  ef  sulfur  aoaofluoride 
beea  clalaed  by  a  aaaber  of  iarest igatdis.   More 
reeeatly  aa  lafrared  spectrua  was  assisted  to 
this  species.   Rowerer,  doabts  bare  beda  ex- 
pressed about  tke  ckaracteriBatiea  aadlixlsteaee 


PHYSICS  -  Divisicn  25 

of  S2P2.   Uslag  aetkods  slailar  to  tkose  of  tke 
earlier  workers,  S2F2  kas  beea  prepared  aad  poai- 
tlrely  Ideatified  as  S2F2  by  aeaas  of  its  aass 
aad  aicroware  spectra.   Tke  structure  wkick  turna 
out  to  be  aa  analogue  of  tke  well  kaown  S0F2  has 
also  beea  deteraiaed.   (Autkor) 

AD-407  053     Dlr.   25,  6.  10,  12,  27 
(TISTP/JEA)  OTS  price  $1.60 

Aeroautroaic,  Newport  Beack,  Calif. 

MIE  SCATTERING  AND  ABSORPTION  CROSS  SECTIONS  OF 

ALUMINUM  OXIDE  AND  MAGNESIUM  OXIDE. 

Flaal  rapt..  Vol.  6, 

by  Gilbert  N.  Plass.  27  May  63.  15p. 

Contract  AF04  695  96,  FraJ.  U79  730F.  Task 

U79Q4 

SSO  TDR62  127  V6       Uaclassified  report 

Report  oa  Infrared  Traasaissiaa  Studies. 

Oescriptorsi   •Metals.  •Particles.  •Eloctra- 
aagaetic  wares.  Alnaiaua.  Magaesiaa,  Oxides. 
Refractire  iadex.  Exkaust  flaaas.  Rocket 
aetors.  Particle  site.  Scattering.  Absorption. 

Tke  scatterlag  aad  abaerptloa  ef  electroaagaet ic 
radiatioa  by  spherical  particlea  of  aluaiaua 
oxide  aad  aagaeslaa  oxide  is  calcalated  froa  tke 
Mie  tkeory.   The  eoaplex  iadex  of  refractloa 
was  takea  froa  tke  best  arallable  experlaeatal 
data.   Tables  of  tke  efficieacy  factars  for 
scatteriag,  absorptioa,  and  extinction  are  giren 
for  particle  radii  froa  0.1  to  5.1  aiereas  aad  a 
raage  of  wareleagtks  froa  0.5  to  10  alcroas. 
(Autkor) 


AD-407  055     Dlr.   25.  15 
(TISTP/MFA)  OTS  price  $9.10 

Illlaois  U.,  Urbane. 

A  NUMERICAL  PROCEDURE  FOR  THE  ANALYSIS  OF  CON- 
TAINED PLASTIC  FLOW  PROBLEMS, 
by  G.  N,  Harper  and  A.  Aug.  June  63.  95p. 
SR266 
Contract  DA49  U6XZ1Q4 

Uaclassified  report 

Doctoral  tkesis. 

Descriptors!   •Plasticity.  •Stresses,  Theory, 
Deforaation.  Partial  dlffereatlal  equations. 
Loading  (Meckaaics),  Teaser  aaalysis.  Shear 
stresses.  Matheaatical  aodels,  Naaerlcal 
aaalysis.  Coatinuua  aechaaics. 

The  derelopaent  of  a  systeaatlc  auaerical  pro- 
cedure for  deteraining  the  displaceaeats , 
strains,  aad  stresses  within  a  plane  continuua 
is  presented  wherein  certaia  regioas  hare  beea 
straiaed  beyoad  an  elastic  yield  Halt.   Such  a 
procedure  should  aake  possible  tke  obserratioa 
of  tke  derelopaeat  of  tke  stress  and  strsin  pat- 
terns aroaad  regioas  of  kigk  stress  intensity. 
Tke  procedure  is  restricted  to  plaae.  static 
probleas;  aad  tke  exaaple  probleas  are  further 
restricted  to  plaae  straia  coaditioas.   The  pro- 
cedure itself  Is  applicable  to  plane  stress  prob- 
leas if  the  relations  between  stress  aad  straia 
for  plaae  stress  coaditioas  are  substituted  for 
those  of  plaae  straia.   The  aaterial  of  the  coa- 
tiauua  is  coasidered  to  be  Isotropic  and  elastic- 
perfectly-plastic  aad  the  probleas  are  solred 
for  coatiauoBsly  Increasiag  exteraal  loads. 
Unlonding  froa  n  plastically  strained  state  is 
aet  caasidered.   The  auaerical  procedure  is  es- 
seatlally  a  relaxatioa  technique  applied  to  a 
discrete  physical  aodel  coaposed  of  suitably 
arraaged  atress  poiats  aad  aass  points.   Plastic 
yieldiag  and  flow  in  the  solid  is  characterised 
by  the  correspoadiag  yieldiag  aad  flow  ef  tke 
stress  points  of  tke  aodel.   (Aatkor) 
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AO-407  089  Olv.      23.   9 

(TISTP/MU)    OTS   priet   19.10 

Air  r«re«  Caakritfga  ■•■•■rek  Lakf.,   Btdferd.    ■«•«. 

NONLINIAl  TIANSaiSSIOM  CMAIACTBIISTICS   OF  THE 

PLASMA  SHIATI, 

by   Icbcrt  J.    Papa.      Hay  63,   99p. 

■PL  PraJ.  46i2 

AfCtL  63  133  Daelaiained  raport 

Datariptorai   •Plasaa  ikaath.  Plaaaa  physics, 
■ava  traasBlssiaa.  Hadals,  Byparsaaie 
ekaraetaristles,  llaatraas.  Taaparatara,  Cas 
iaaisatiaa,  Naaarieal  satkads  aad  praeadarat, 
lataflratiaa,  Kaaatry  vakielas. 


A  aadal  is  eaastraetad  af  a  aaali 
dlBaasiaaal  lakaaagaaaaas  aaltiea 
slab  aklek  kas  tka  ekaractaristie 
skaatk  sarraaadiag  a  typical  kypa 
vaklcla  at  200,000  ft  wkila  trava 
18.000  ft/sacaad.  A  plaaa  aava  i 
tka  slab  at  arbitrary  aafla  cka  i 
ia  alactroa  taapcratara  witkout  a 
aaatral  gai  taaparatura.  Tka  var 
alactroa  taaparatara  pradaea  chaa 
fraqaaaey  aad  tka  rata  eeafficiea 
tka  variaas  alactraa  prodactiaa  a 
siaekaaiSBS.  Sack  ckaages  causa  a 
tka  affactiva  dialactria  eaastaat 
Oa  tka  basis  af  a  aadal  •(  a  plaa 
■adiaa  eoapasad  af  a  stack  af  lis 
skaats,  tka  raflactlaa  aad  traasa 
fieiaats  af  tka  aaaliaaar  slab  aa 
by  a  stap-ky-stap  aaaarical  iatag 
■axwallis  aqaatiaas  axprassad  ii 
diffaraaca  aqaatiaas.   (Aatker) 

A0-i07  110      Di».   25 
(TISTP/WI)  OTS  priea  #9.60 

Aaraspaea  Corp.,  Las  Aagalas.  Calif. 

SPACE  PHYSICS  PIOGRAM. 

Saaiaaaaal  tackaieal  aata,  1  Jaly-31  0*«  62. 

30  Apr  63,  It.  TDB169  3260TN1 

Caa tract  AFOi  695  169 

SSO  TDI63  77 

Uaelassifiad  rapart 

Daserlptarst   *Spaca  aavlraaaaatal  eaaditiaas, 
Ataospkara  gasas.  Nigkt  sky.  Aararaa,  llactra- 
aagaatie  aavas.  Blaetraas.  Pretoas.  Maclaar 
partielas.  Optical  prapartias.  Satallitas. 
lafra-rad  radiatiaa,  Dltra  vialat  radiatiaa, 
Pbyslcs. 


aaar,  oaa- 
apaaaat  plasaa 
s  of  tka  plasaa 
rsaaic  ra-aatry 
liag  at  abaat 
acidaat  apoa 
adaca  ehaagas 
ffoctiag  tka 
iatioas  af 
gas  ia  collisioi 
ts  daserlbiag 
ad  loss 
Itaratiaas  la 
af  tka  aadiaa. 
a-layarad 
car  koBogaaaoas 
issioa  coaf- 
y  ba  caapatad 
ratioa  af 
tka  fara  af 


A  aaabar  af  axpariaaatal  taek 
Talapad  aad  aaplayad  la  aakia 
tka  aaar-aartk  spaoa  aariroaa 
162  satallitas.   Tkasa  aaasur 
idaatif ieatiaa  af  tka  flaxas 
af  trappad  prataas  aad  alaetr 
af  apaaa  fraa  200-700  ka  aad 
pasitiva  idaatlfiaatloa  tkat 
radiatiaa  bait  aas  pradaead  f 
tadiaaatrie  aaasaraaaats  vara 
aartk>s  baekgroaad  radiasca  1 
frarad  aad  aiddla  altrailalat 
spaetraa.  Data  ara  baiag  aaa 
tka  Tartieal  dlstribatiaa  af 
ataaspkara.  as  iafarrad  fraa 
attaaaatiOB  of  radiatiaa  la  t 
Tialat  daa  to  abserptioi  by  t 
aalaeala.   Airglav  azpariaaat 
stady  tka  5577A  araaa  aad  tka 
ataaie  axygaa.   (Aatkar) 


AD-W7  150     01 T.   25 
(TISTH/OON)  OTS  price  |1.60 


aiqaas  aara  da- 
g  Boatureaents  af 
eat  froa  Prograa 
aaaats  iaclada  tka 
aad  aaargy  spactra 
aas  ia  tka  ragioa 
proTida  tka  first 
tka  artificial 
raa  baab  alactraas. 

alsa  aada  af  tka 
a  tka  aaar  la- 

ragiaas  af  tka 
lyxad  ta  dataraiit 
axoaa  ia  tka 
aaasaraaaats  af  tka 
ka  aiddla  altra- 
ho  oxygaa-3 
s  Mara  coadactad  ta 

6300 A  rad  liaas  af 


Caraoll  U..  Itkaea,  N.  T. 

lESEAICH  ON  NEW  SOLID  STATE  DEFECT  STIUCTUIES 


BASED  ON  W>3  ANO  ON  V205. 
Fiaal  rept., 

by  ■.  J.  Siaako.  30  Sep  62,  12p. 
Coatra.ct  AFA9  638  191 

Uaclasslfied  rapa'* 

Descriptors!   •Abstracts,  •Vaaadiua  coapouads. 
*Tuagstea  caapouads,  Broase,  lapurltiet, 
■agaetic  properties.  Electrical  coaductaace. 
Silver,  Lltbiua.  Copper,  Nuclear  aagaetic 
rasoaaace.  Petassiua.  Electrical  praparties. 
Solid  state  pkysics.  Oxides. 


AD-i07  276     Di».   25 
(TISTB/ODN)  OTS  price  |i.60 

Caraegie  last,  of  Teck.,  Pitttburgk,  Pa. 

THE  CRYSTALLOGRAPHY  OF  IMPURITY  ADSORPTION  ON 

COPPER  SURFACES, 

by  ■.  ■.  Robertsaa  aad  P.  G.  Skeiiaoa.  1963, 

31p. 

Coatract  Near  76019 

Uaelassifiad  report 

Doctoral  tkesis. 

Descriptors:   •Copper,  •Adtorptioa,  'lapuri- 
ties,  •Metallic  crystals,  Measureaeat,  Sur- 
faces, Torque,  LoM-pressure  researck,  Hydro- 
gea,  Hydrogea  coapouads.  Sulfides,  Tkerao- 
dyaaaics,  Water  vapor,  Experiaeatal  data, 
Eaergy.  Oxygea,  Higk-teaperatare  research. 

Tke  object  of  tke  iavestigatioa  was  to  deteraiaa 
tlio  sites  at  akick  iapurity  adsorptioa  occurs 
oa  crystalllae  sarfaces.   Tkls  was  doae  by 
aeasarlag  tke  variatioa  of  sarface  free  eaergy 
■itk  erieatatiaa.   A  relatiaa  betweea  tke 
torque,  ckeaical  poteatial,  sarface  excess. 
aad  erieatatiaa  was  derived.   Metkads  are  dis- 
cassed  for  deteraiaiag  surface  torqaes  by  aeas- 
arlag dihedral  eagles  at  grooves  where  twia 
baaadaries  aad  graia  baaadaries  latersect  sar- 
faces.  Measureaeats  were  aade  of  relative 
torqaes,  oa  copper  sarfaces  for  the  raage  of 
axygaa  pressares  af  10  ta  the  -22  to  10  to  the 
-13  power  ataosphere  at  1000  C  asiag  water- 
hydrogea  aixtures.   lacreasiag  oxygea  prossare 
was  foaad  to  iacrease  the  aaaaitude  of  tha 
terqae  oa  tha  (III)  aad  (100)  arieatatiaas. 
This  iadicatas  prafereatial  adsorptioa  at  a 
raage  of  orieatatloas  oa  the  saeoth,  low  iadex 
(100)  aad  (111)  sarfaces  rather  thaa  oa  stepped 
sarfaces  of  oriaatatiaas  differeat  froa  the  low 
iadex  erieatatieas.   A  calcalatioa  based  oa  a 
siaple  aadal  af  tha  sarface  iadicates  that  about 
a  half  aaaolayer  of  oxygea  atoas  is  adsorbed  oa 
tha  (111)  sarface.   Measareaeats  af  terques  after 
aaaealiag  ia  aa  ataosphere  coataiaiag  hydrogea 
selfide  showed  that  salfur  adsorptioa  decreases 
the  terqae  aear  (100)  while  aot  affectiag  that 
aaar  (111).   (Aathor) 


AD-407  305     Dlv.   25 
(TISTP/RLG)  OTS  price  $4.60 

Frick  Ckeaical  Lab..  Priacetoa  U. .  N.  J. 
VIBRATION  -  ROTATION  SPECTRA  OF  CHi  ANO  COi 
IMPURITIES  IN  XENON.  KRYPTON  ANO  ARGON  CRYSTALS, 
by  A.  Cabaaa,  D.  F.  Horaig  aad  G.  B.  Savitsky. 
Jaaa  63.  1v.  TRI5 
Caatract  Noarl85827.  ProJ.  NROU  203 

Uaclasslfied  report 

Descriptors!   •Cryogeaics,  •Crystals,  •Carboa 
coapouads,  Vibratioa,  Rotatioa.  Solidified 
gases.  Xoaoa.  Krvptoa.  Argoa.  Solids.  Syaaatry 
(Crystallograpky) .  Crystal  lattice  defects. 
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Ckaaieal  beads,  Oiffasiaa.  Ataaie 
lavals,  Ataaie  spaetrascepy.  Selat 
sarptioa,  lataasity.  Crystal  lattieas 
(lafrarad).  laparitias.  Hydrogea  c 


Tka  lafrarad  spactra  af  CHi  aad  COi, 
sabstitutioaal  laparitias  ia  crystal 
kryptoa  aad  xaaoa.  ware  stadiad  at  t 
raagiag  fraa  5  to  iO  E.  Botk  aa3  aa 
ia  xaaaa  skewed  a  staple  fear  liaa  p 
is  eaaslstaat  witk  tkat  expected  for 
kiaderad  rater.  Ia  kryptoa  aad  argo 
liae  appeared  aa  aB3,  as  expaetad  fr 
tkaoretical  calealatiaas  far  a  tatra 
ia  aa  octakedral  field.  Ia  additioa 
skewed  absorptioa  daa  to  pairs  of  ki 
gates  af  CHi^  aalacales.   (Aatker) 
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aaptoaads. 

i 

prilsaat  as 
s   elf  argaa. 
aaparataras 
d   Bhil   of  CH4 
attera  wkick 

sUgktly 
a   a  fiftk 
oa  ICiag's 
kedral    rotor 
afgoB 
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A0-i07  333     Dlv.   25 
(TISTP/RLG)  OTS  price  |1.60 

Naval  Postgradaata  Sckaol.  Moatarey.  Calif. 
INVESTIGATION  OF  THERMAL  NEUTRON  FLUX  PERTURBA- 
TION IN  A  POLYETHYLENE  MEDIUM  BY  USE  OF  COLO  FOIL 
DETECTORS, 

by  Edward  C.  Capalaad  aad  Roger  L.  Reasbaover,  Jr. 
1961.  31p.  I 

AEC  NP1266?  Uaelassifiad  raplxrt 


•Tkaraal  aaatraas.  •Tka  rtsal  raae- 
aodaratars,  •Detectors.  »Feila, 
laaetar  tkaary.  Reactor!  leeras, 
ated  raactars,  iaactiaa  |iiaeties. 
sars,  Gaaaa  ray  spactra,  Eqaa- 
lattlea  paraaatars.  Aailysis, 
ar,  Researck  reactors,  iorrec- 
tioB.  OeteralBatioa.  Fl|i)ces, 
actors,  Polyetkelaaa  pl^ktics, 
kaary.  Gold. 


Hastans  tkesis. 

Oascriptars! 

tars,  •aacter 

Data,  Tkaary, 

Grapkita  aodar 

Spaetraa  aaaly 

tiaas.  Reactor 

Tkickaass.  Mat 

tiaas.  Calibre 

Hoaogaaaaas  ra 

Partarbatiaa  t 

Tke  aaatroa  flax  perturbetioa  ia  a  h 
theraal  reactor,  polyethyleae  aodera 
iBve'stlgatod  experiaeatally  throagh 
activated  gold  foils  of  varyiag  thic 
Tke  experiaeatal  data  are  coapared  w 
retical  predictieas  of  Botho  aad  Sky 
the  aodif icatioas  iatrodacod  by  Titt 
litchie  aad  Eldridge.   Experiaeatal 
of  tha  theraal  aaatroa  flax  at  tha  e 
core  of  tha  AGN-201  reactor  iadicate 
Skyraa's  thaary  aad/ar  Skyraa^s  thao 
fled  by  Ritchie  aad  Eldridge  give  th 
SBlts  over  a  raage  of  foil  thickaass 
tea  ails.   The  greatest  deviatioa  of 
calcBlatieas  froa  experiaeatal  data 
3%.      Deteraiaatioas  of  other  iavasti 
geld  detectors  ia  graphite  agree  to 
with  the  predictioBS  of  the  Skyrae  t 
water— aoderated  reactors  experiaoBta 
tioas  were  coapared  with  the  Skyrae 
Bodifiod  by  Ritchie  aad  Eldridge  aad 
agree  to  5%.      (Aatker) 


AD-407  339     Dlv.   25.  30 
(TISTP/RLG)  OTS  price  |^.60 


OBogtoaeoBS 
ted^  was 
use  of 
kaefaes. 

ith  the  theo- 
rae.  aad  with 
le  hud  by 
dat^traiaatiaa 
eater  of  the 
s  tUt 
ry  4k  aodi- 
e  b4pt  re- 
frkf  two  to 
theoretical 
is  ^kss  thaa 
gatirs  for 
witiia  3% 
heory.   Ia 
1  d^teraiaa- 
tkeiry  as 
foapd  ta 


Aerospace  Corp.,  Los  Angeles,  Calif. 

RAGNETIC  INSULATION  EXPERIMENTS  MITH  A  tiAVELING 

MAGNETIC  PISTON  PLASMA  ACCELERATOR. 

by  Gleaa  C.  Ligkt.  8  May  63.  37p. 

TDR169  3210  05  TN2 

Coatract  AFOi  695  169 

SSD  TDR63  72  Uaelassifiad  rapd^t 


Descriptors:  •Betatroas,  •Magaetic  f 
Experiaeatal  data,  Beaadary  layer.  At 
Kerr  cells,  Hydrogea,  Propagatioa,  Ac 


lu 


lu 


Ids, 

aaatioa, 
iileratiea. 


PHYSICS  -  Division  25 

Olsekarge  tabes.  Gas  flow,  Skock  waves.  Veloc- 
ity, Aaalysis  of  varlaace.  Capacitors,  Motioa. 
Oeceleratloa.  Traasaissioa  liaes.  Particle 
accelerators,  Plasaa  pkysics,  Skock  tabes. 


Parthar  experiaeatal  work 
pistea  plasaa  accelerator 
accelerator  produces  a  sk 
110,000.000  ca/sec.  Siac 
of  tke  pistea  is  of  tke  s 
leagtk  of  aalfora  plasaa. 
to  fill  tke  tBba  cross  se 
stops;  this  will  prodace 
if  tkere  is  aa  less  of  pi 
iaklbit  tka  flew  to  tke  b 
axial  aagaetic  field  was 
Tkls  applied  aagaetic  fie 
pistea  as  well  as  tka  pla 
pistea.  Tka  data  iadicat 
orieatatioas  aad  streagtk 
field,  tke  atteauatioa  of 
beyoad  tke  exit  of  tke  ac 
reduced.  (Autkor) 


OB  a  traveliag  aagaetic 

is  reported.   Tkls 
ack  wave  traveliag  at 
e  tke  effective  leagtk 
aae  order  as  tke  ideal 

tke  plasaa  will  expaad 
etioB  wkea  tke  pistea 
a  aoa-BBlfora  slag  evea 
asaa.   Ia  aa  atteapt  to 
ouadary  layer,  a  aalfora 
put  oa  the  shock  tube. 
Id  also  alters  tha 
saa  leakage  through  tha 
a  tkat  for  cartaia 
s  af  axial  aagaetic 

skock  wave  velocity 
calerator  is  aarkedly 


AD-i07  346     Oiv.   25 
(TISTP/HSS)  OTS  price  $6.60 

AVCO  Everett  Researck  Lab.,  Everett.  Mass. 
INVESTIGATION  OF  THE  EFFECTS  OF  HIGH  INTENSITY 
ELECTROMAGNETIC  NAVES  ON  THE  TRANSPORT  PROPERTIES 
AND  PHENOMENA  OF  IONIZED  GAS  AT  ELEVATED  TEMPERA- 
TURES. 
Fiaal  rept. 
Apr  63,  59p. 

Coatract  AF19  60*  7*58,  ProJ.  5561.  Task  556112. 
AFCRL  63  127  Uaclasslfied  report 

Descriptors:   eHlgk  teaperatare  reseerck. 
•Plasaa  pkysics,  Electroaagaetic  waves.  Gas 
laaiaatioa.  loai'satioa.  Skock  tabes.  Heat  traas- 
far.  Ataaie  properties.  Gas  disckarges,  Skock 
wares,  Traaspart  preperties. 

A  tkaaretical  aad  experiaeatal  study  is  preseatad 
af  tke  traaspart  properties  aad  pkeaoaeaa  of 
ioaiied  gases  at  elevated  teaperetures.  (Autkor) 


AD-*07  352     Dlv.   25 
(TISTP/6RH)  OTS  price  |*.60 

Uaiversity  of  Soutkera  Calif.,  Los  Aageles. 

THEORETICAL  INVESTIGATIONS  IN  SOLID  STATE  PHYSICS 

USING  DISPERSION  RELATION  TECHNIQUES. 

Fiaal  teckaical  rept., 

by  Peter  Kraas  aad  C.  J.  Pearsoa.  May  63,  39p. 

Coatract  AF33  6l6  7781.  ProJ.  7885,  Task  788503 

ARL  63  76  Uaclasslfied  report 

Report  oa  Researck  ia  Solid  State  Pkysics. 

Descriptors:   eSolid  state  pkysics,  •Naclear 
scatteriag,  Fuactioaal  aaalysis.  Particles. 
Partial  differeatial  eqaatioas,  Bessel  faac- 
tiaas.  Haaeataa,  Tkeery,  Naaerical  aaalysis. 

Saae  properties  of  Jest  faactleas  are  reviewed 
for  real  aad  coaplex  aagular  aoaeataa  aad 
coapared  to  tke  deteraiaaatal  expaasioB.   Tke 
exact  pkase  skifts  aad  Jest  faactleas  ia  tke 
coaplex  k-plane  are  calculated  for  S-  aad  P-waves 
and  coapared  to  the  first  aad  second  order 
deteraiaaatal  expansion.  (Autkor) 


AO-407  ^82     Div.   25,  15 
(TISTP/HSS)  OTS  price  $3.60 

RAND  Corp.,  Saata  Moaica,  Calif. 

THE   DYNAMICS   «F   DISCONTINUITY   SURFACES    IN   CBHIAL 
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DlYision  25  -  PHYSICS 

IBLATIVITY  THIORY. 

by  0«alilc  6.  B.  Edelti  aid  T.  Y.  Tboaai. 

Jaa*  63.  29p.  ■•■o.  aa.  «i3627  BC 

Uaelastified  rtport 

Oaicrlptorti   aielatiTity  theory,  Dyaaaiea. 
Tkaory,  Qaaataa  aochaaici.  Field  theory. 
Coatlaaaa  aochaaici.  Sarfacos. 

A  tyitoa  of  aeeetsary  eoadltioa*  i^  obtaiaod  fo 
the  exittoBce  of  solatioas  of  the  Eiaiteia  fiel 
eqaatloai  la  the  preieace  of  Jaaps  oa  ligaa. 
These  coaditioai  are  sho«a  to  be  expressible  la 
teras  of  sarfaco  teasers  aad  surface  teasorial 
dlffereatial  systeas.  (Author) 


A0-i07  408     OlT.   25,  15 
(TISTP/BH)  OTS  prloo  13.60 

Vitro  Labs..  SilTor  Sprlag,  Id. 

SYMMBTIIC  VIBRATION  OF  THE  ELASTIC  SOLIB 

CYLINDER. 

Teehaical  ropt.,  22  Bar-U  Dec  62, 

by  Doaald  S.  Boaoloy.   U  Doe  62.  82p. 

TN1734  01  1 

Coa tract  AFi9  638  1U8 

APOSR  4650  Oaclataified  report 

Ooscriptorst   •Blastleity,  lasoaaaco.  Froqaoaey. 
Solids,  Hochaaical  aavos.  Isotropisa,  Phase 
aoasaroaoat.  Prepagatioas,  Vector  aaalysis, 
Doforaatloa.  Stroasos.  Cyliadrical  bodies. 

10  axact  foraalatioa  of  dlsplaceaeats  aad 


Tbo  axact  for 
rasoaaat  froq 
eyliador  was 
the  priacipal 
report  traeos 
early  daaoact 
tioa  that  aas 
aad  throagh  a 
Novel  solatio 
syaaotric  dis 
sectloa  is  do 
•f  fataro  aor 


aalatioa  of  dlsplaceaeats  aad 
aoacies  of  aa  elastic  solid 
atteapted.   Progress  aas  aade,  but 
objective  «as  act  reached.   This 
the  eoarso  of  aerk  throagh  the 
ratioa  of  iavalidity  of  a  foraala- 
postalatod  prior  to  the  coatract, 
overal  asaaalts  apoa  the  problea. 
as  of  the  wave  eqaatioa  for  radially 
placoaoats  aore  discovered.   A 
voted  to  the  rocoaaeaded  directioa 
k.   (Aathor) 


AD-i07  419      Dlv.   25.  U 
(TISTM/OON)  OTS  price  $1.60 

Battelle  loaorial  last..  Colaabas.  Ohio. 
MECHANISM  OF  WATER  ABSORPTION  IN  GLASS-RE- 
INFORCED PLASTICS. 

Qaartorly  ropt.  ao.  3.  1  Jaa-I  Apr  63, 
by  0.  N.  NcNeil.  Bailey  Beaaott.  aad 
B.  I.  Loialager.   1  Apr  63,  19p.  ^ 

Coatract  N0bs86871 .  ProJ.  SR007  03  OA.   Task  10M 

Daelassifiod  report 

Doseriptorsi   •Coaposito  aatarials.  •Plastics, 
'Glass  textiles.  *Filaaoat  woaad  coastractioa. 
Water,  Epoxy  plastics,  Mochaaical  properties, 
Diffasioa.  Degradatioa,  Eloctroa  aicroscopy. 
Cyliadrical  bodies.  Nolstara,  Absorptioa 
(Physical).  Reiaforciag  aaterials. 

It  was  observed  that  proloagod  exposare  of  glass- 
relaforced  plastics  to  irator  is  asaally  accoa- 
paaiod  by  a  resaltiag  doterioratioa  ia  their 
aochaaical  properties.   Activity  was  prlaarily 
directed  toaard  obtaiaiag  diffasioa  aeasureaeats 
of  several  hydrophilic  polyaers.   Those  aeasure- 
aeats, oa  aodol  systeas.  Mill  later  bo  coapared 
■ith  siailar  values  obtaiaod  at  high  pressaros 
la  order  to  establish  the  role  of  hydrostatic 
variables  ia  the  diffasioa  of  a  liquid  lato  a 
solid  polyaor.   The  weight-gala  experiaeats 
iadieate  that  diffasioa  phoaoaeaa  ia  water- 
epoxy  resia  systeas  are  essoatially  aaaffocted 
by  hydrostatic  pressures  up  to  10,000  psi. 
Studios  iacludod  eleetroa-aieroscope  aad  aechaa- 


ieal  evalaatioas 

eyliaders.   Rose 
scope  iadicated 
caase  of  flaws  a 
allow  the  iaaors 
with  the  fibers 
aay  peaetrate  al 
caase  a  decrease 
cal  tests  are  be 
latter  effect. 
spociaoas  show  t 
to  water  absorpt 
forced  with  glas 


of  glass-roiaforeod  epoxy 
arch  with  the  eloctroa  aicro- 
that  high  pressaras  aay  be  the 
ad  other  laperf ectioas  which 
loa  aediaa  to  coae  lato  coatact 
below.   As  a  resalt,  the  aoistare 
oag  the  resia-glass  bead  aad 

la  flexaral  streagth.   Hechaal- 
lag  Btiliaed  to  eoafira  this 
Mochaaical  tests  oa  aeat  resia 
hea  to  be  auch  loss  seasitive 
ioa  thaa  the  saaa  resia  reia- 
s.   (Aathor) 


AD-407  429     Dlv.   25 
(TISTP/AM)  OTS  price  $1.60 

Naval  Research  Lab.,  Mashlagtoa,  D.  C. 

SOLVENT-INDOCED  EFFECTS  ON  INFRARED  SPECTRA, 

by  R.  E.  Kagarise.  24  Hay  63,  Up. 

ProJ.  RR001  02  42 

NRL  Rept.  5906         Uaclasslflod  report 

Ooscriptorst   •Freqaeacy  shift,  •iolocalar 
spectroscopy.  Solveats,  Theory,  lafrared  spec- 
troscopy. Bead  spectrua,  Holocalar  assoelatioa, 
Cheaical  beads,  Orgaaic  solveats,  Experlaeatal 
data. 


The  historical  developaeat  of  theori 
veat-iaduced  IR  freqaeacy  shifts  Is 
several  of  these  theories  are  thea  a 
the  light  of  accurate  experlaeatal  d 
balk  dielectric  theory  of  Bucklaghaa 
that  the  ratio  of  the  iategrated  lot 
absorptioa  bead  aad  the  sqaare  of  it 
is  aa  Isotopic  iavariaat.   This  prod 
checked  aslag  the  C-H  aad  C-D  stretc 
of  CHC13  aad  C0C13;  CHC12Br  aad  CDCl 
CHBr3  aad  CDBr3.   Ratios  of  1.73.  1. 
respectively,  are  observed.   These  v 
sigaificaat  dlsagreeaeat  with  the  pr 
of  aalty.   Bollaay-type  plots  are  co 
the  C-O  vibratioas  of  a  auaber  of  so 
geaoral,  the  resaltiag  curves  do  aot 
the  origia  as  predicted.   Theoretics 
tours  resultlag  froa  two  overlapped 
coaputed  for  varioas  bead  aaxiaa  sop 
the  effect  of  iateasity  chaage  of  th 
beads  oa  the  shape  of  the  resultaat 
discussed.   These  theoretical  predlc 
then  applied  to  the  iaterpretatioa  o 
aixed  solvent  studies  which  show  the 
of  aost  solveat-solato  iateractioas 
these  techaiques  are  applied  to  the 
cal  ca  baad  of  tetralia  and  the  680 
bead  of  beaxeae  which  are  unusual  ba 
they  show  a  blae-shlft  with  iacreasi 
polarity.   (Aathor) 


OS  for  sol- 

glvea  aad 
xaataed  la 
ate.   The 

predicts 
easity  of  an 
s  frequency 
ictloa  is 
hiag  beads 
2Br;  aad 
54.  aad  1.20. 
alaes  are  ia 
edicted  valae 
astructed  for 
lates  aad,  ia 

pass  through 
1  baad  coa- 
baads  are 
aratloas,  aad 
e  ladividaal 
coatoar  is 
tioas  are 
f  a  aaaber  of 

coaplexlty 
Flaally. 
750  recipro- 
reciprocal  ca 
ads  la  that 
ag  solveat 


AO-407  466     Oiv.   25.  2 
(TISTP/MFA)  OTS  price  $3.00 

Metals  aad  Ceraalcs  Lab.,  Aeroaautlcal  Systeas 

Dlv,.  Krlght-Pettorsoa  Air  Force  Base.  Ohio. 

0  VALUES  FOR  INDEXING  X-RAY  POWDER  PATTERNS 

ACCORDING  TO  ITO. 

Fiaal  rapt..  Sep  61-Mar  63. 

by  R.  L.  Prickett.  Apr  63.  192p. 

ProJ.  7353.  Task  735302 

ASO  TDR63  276         Oaclassiflad  report 

Report  oa  Character! xatioa  of  Solid  Phase  aad 
laterphase  Pheaoaeaa  la  Crystalliae  Sabstaacos. 

Doseriptorsi   "Syaaetry  (Crystallography). 
•Crystals.  Tables,  Measareaeat,  Prograaalag 
(Coaputers),  X-ray  diffractioa  aaalysis. 
Crystal  stractura. 

A  coapreheasiva  table  of  Q  values  for  all  coaaon 


PHYSICS  -  Division  25 


iaterplaaar  spaciags  was  set  up  to  assij^t  ia 
iadexiag  X-ray  powder  pattaras  by  the  Ifo  aethod. 
Aa  IBM  7090  coaputer  was  asod  to  calcu^fte  the 
data.   (Author) 


AD-407  467 
(TISTI/BRW) 


Dlv.   25 
OTS  price  $1.60 


Aerospace  Corp.,  Los  Angeles,  Calif. 
NEW  TECHNIQUE  FOR  MEASUREMENT  OF  ELECT^^N  DIF- 
FRACTION PATTERNS  OF  POLYCRYSTALLINE  MitERIALS, 
by  J.  H.  Richardson  and  R.  F.  Schneidaiiler. 
18  June  63,  13p.  Rept.  no.  T0R169  3240 |)0TN1 
Coatract  AF04  695  169 
SSD  TDR63  83 

Oaelassifled  re^^rt 
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AD-407  470     Div.   25 
(TISTP/MFA)  OTS  price  15.60 

Ceraell  U.,  Schaal  ef  Electrical  Kagiaf^rlBg, 

Ithaca.  N.  Y. 

THE  CURRENT  DISTRIBUTIONS  IN  A  VELOCITt<-MODULATED 

BR ILLOU IN -FOCUSED  ELECTRON  BEAM, 

by  A.  S.  Gllaeur,  Jr.  aad  L.  F.  EaataahL 

20  Oct  62,  49p.  RR  ao.  EE546;  TR  ao.  2:i| 

Coatract  AF30  6l2  2573  , 

Uaclasslfled  repkrt 

Deacriptorat   •Electron  beaaa ,  Electi-^a  guaa, 
Electric  fields,  Plasaa  phyalcs,  Wavo  traaa- 
aissioa,  Fourier  aaalyaia,  Circaits,  IVeloclty, 
ModalatioB,  Haraoaic  aaalyxera,  Radif  waves, 
Cathodea  (Eloctroa  tubes),  Brilloula 


la  Boaea. 
a  ik  a 


Radio-frequeacy  earreat  dlstrlbatioai 
BrilloBla-focuaed  eloctroa  beaa  that  hh»  boea 
veloclty-aodulated  by  a  grldless-gap  cilrlty  are 
doacribed.   A  review  is  preseated  of  tie  saall- 
sigaal  theory  of  ideal  Brillouin  beaas  ia  addl- 
tioa  to  saall-  aad  large-slgaal  expert  neat  a  1 
reSBlts.   Aa  approxiaat ioa  is  aade  to  ptredict  the 
RF  curroat  contours  In  a  Brilloula  beaa  whose  d-e 
curreat-deasity  profile  reseables  a  trbpexoid. 
The  predlctloas  ef  thia  theory  are  found  to  agree 
well  with  actual  beaa  behavior  ia  that  both  the 
thickBoaa  aad  the  aaplltude  of  the  RF  (sarreat 
deaslty  riag  arouad  the  beaa  vary  withj  the  depth 
of  aodulatiea  alpha  whea  alpha  Is  veryliaaall.  The 
large-slgaal  results  show  that  aa  averpige  aoa- 
Itaear  force  is  preaeat,  which  causes  fclhe  average 
dlaaetor  of  the  aodalatod  beaa  to  be  skaller  at 
soae  axial  posltieas  thaa  the  dlaaetor  «f  the  d-c 
Brilloula  beaa.   Ia  additloa,  the  larg^-sigaal 
results  show  that  at  least  tao-seeoad-'  aad  two 
thtrd-haraoale  waves  are  preaeat  ob  th|a  beaa. 
Oao  of  these  la  each  case  is  the  coapo^eat  arls- 
lag  froa  the  square^iave  curroBt-^eai 
the  edges  of  the  beaa.   The  ether  aai 
ease  la  thoaght  to  have  arisea  froa  this  aoallaear 
drive  la  the  high  altoraatlag  fielda  1^  the  cav- 
ity gap.   (Aathor) 

AD-407  484     Div.   25,  U 
(TISTM/TCG)  OTS  price  |2.60 

Polyaor  Research  last.,  D.  of  Mass.,  A 

BIREFRINGENCE  OF  POLYOLEFINS, 


■  ailtiy  wave  at 
ive  lia  each 


horst. 


by  S.  HoshlBo,  R.  S.  Steia,  aad  K.  Sasaguri. 

31  Dec  62.  9p.  TR55 

CoBtract  NoBr335701.  ProJ.  NR356  378 

Unclassified  report 

Descriptors:   *Polyethylene  plastics.  •Crystal 
structure.  Polyaers.  Aging  (Materials),  Heat 
treataeat,  Elasticity,  Mochaaical  properties. 
Optical  properties,  Spectra  (lafrared),  X-ray 
diffractioa  BBalysis,  Nuclear  aagaetic  reso- 
aance,  Teaperature,  RelaxatioB  tiae.  Refractive 
iadex.  Stresses. 

Coateats: 

Birefringence  aeasureaeats 
Deasity  and  crystallinlty 
X-ray  study  and  IR  spectraa 
Mechaaical  properties 
Teaperature  dopeudeacy 
Polybutene-1  aad  polypropyloBO 
Polyethyleae  aad  polypeateao 


AD-407  485      Div,   25.  4  -- 

(TISTM/ODN)  OTS  price  $1.60 

Boston  U. ,  Mass. 

CRYSTAL  STRUCTURE  STUDIES  OF  MATERIALS  FOR 

POTENTIAL  USE  IN  SOLAR  ENERGY  CONVERSION, 

Final  rept. , 

by  Klaas  Eriks.   30  Apr  63,  lOp. 

Contract  AF19  604  5995,  ProJ.  6694,  Task  66945 

AFCRL  63  606 

UBclassifled  report 
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AD-407  498      Div.   25,  U.  10 
(TISTM/TCG)  OTS  price  $3.60 

RAND  Corp.,  Seata  Moaica,  Calif. 
THE  THERMODYNAMICS  OF  THE  POLYETHYLENE-HYDRO- 
CARBON VAPOR  SYSTEM, 

by  F.  J.  Krieger.   July  63,  28p.  Meao.  ao. 
RM3709PR 
Coatract  AF49  638  700 

Oaelassifled  report 

Report  oa  frojoet  RAND. 

Descriptors:   •Polyethyleae  plestics,  •Aliphat- 
ic coapoaads,  •Orgaaic  coapouads,  Cheaical 
equilibrlua,  Phase  studies,  Gases,  Solids,  Car- 
boa,  Eathalpy,  Eatropy,  Molecular  weight.  Tea- 
perature, Pressure,  Tables,  Equstioas  of  state, 
Vapors,  Theraodyaaalcs. 

The  purpose  of  this  study  is  the  theraodyaaaic 
lavestigatloa  of  polyethyleae  over  e  raage  of 
toaperatares  up  to  6000  K  aad  pressures  up  to 
10  to  the  6th  power  ata.   Two  sets  of  equilibrlua 
coapositioa  equations  are  used;  one  represeatiag 
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Division  25  -  PHYSICS 

■  par*  «at  pkasc,  the  otkar  a  hataregaaaoai  tys- 
fm   af  gat  aad  sali4  earbaa.   Tha  gas  phasa  of 
tka  katerogaaaaai  ekaalcal  ■yitaa,  lika  tka  koao- 
gaaaoat  gas  pkata,  coapritai  70  gataoat  carboa 
aad  kydrocarboa  ipaelat.   Tka  rasalts  of  tka  coa- 
patatloaal  pregraa  ar*  praiaatad  ia  botk  tabalar 
aad  grapkle  fora.   Tka  lattar  ia  a  coaToatloaal 
■alliar  dlagraa  la  wkick  ipaelfic  aatkalpy  li 
plottad  agaiatt  tpaciflc  aatropy,  wltk  crott  ploti 
af  taaparatar*.  prasiara,  aad  aolaealar  waigkt. 
(Aatbar) 


AD-A07  521      Di».   25.  6.  i.  7 
(TISTP/JIA)   OTS  price  $2.75 

Lackkaad  Aircraft  Corp.,  Saaayvala,  Calif. 
ILKCTIOLUaiNESCINCl!   AN  ANNOTATED  BIBLI06RAPHY. 
coap.  by  Patar  I.  Stroaar.  Jaa  63.  117p.  lapt. 
a*.  SB63  6;  6  90  63  6 

Uaclaislfiad  rapart 

'  Daicriptarit   •llactralaaiaatcaaca.  •Biblieg- 
rapky.  lajectiaa,  Pkaapkaras.  Blectric  fields. 
Pkataas,  Bxcitatiea,  Display  systeas,  Ceapater 
logic.  Catkode  ray  tabe  screeas.  Ckeaical 
coapoaads,  PkatecaadactiTity,  Saaar.  Optical 
properties,  Pkoipkoreiceace.  Direct  carreat, 
Alteraatiag  curreat. 


Tke  receat  literatare  af  earrie 
aad  iatrlatle  (A.C.)  electrolaa 
roTioiiod.  lloctrolaaiBesceace 
excltatiaa  of  a  pkospkor  by  aa 
■kereby  tk*  electrical  eaergy  i 
Tiaiblo  radlatioa.  Otker  foras 
ai  pkoteas,  catkode  rays,  x-ray 
ta  pkatalaaiaesceace,  catbodola 
x-ray  laaiaasceace,  respactiTOl 
t*  tkese  other  foras  of  laaiaes 
iacladed  oaly  ia  those  iastaace 
beea  stadied  ia  ceabiaatioa  wit 
eeaee.  Eatries  are  arraaged  al 
sealer  persoaal  aathor.  Botk  a 
Ject  iadex  are  sapplied  ta  prat 
approackes  to  tke  ase  of  tkis  a 


r  iajectioa  (D.C.) 
iaesceace  kas  beea 
is  defiaed  as  tke 
electric  field 
s  coaverted  ta 

of  eaergy  sack 
s,  etc.  give  rise 
aiaesceace.  aad 
y.   Kefereaces 
ceace  kave  beea 
s  where  they  kave 
k  electrolaaiaes- 
pkabetically  by 

scarce  aad  sab- 
ide  differeat 
aterial.   (Aatkor) 


AO-^07  5ii     Dif.   25 
(TISTP/BL6)  OTS  priee  $7.60 

Ne*ii  Cyelotroa  Lab.,  Coluabia  0.,  Irviagtoa-ea- 
Radsea,  N.  V. 

■ESONANT  PHENOMENA  IN  STRAN6B-PAITICL&  PRODUCTION, 
by  Oriel  Nauenberg.  Bay  63.  71p.  Rapt.  ao.  R363; 
Nevla  112;  CU218 

Uaelassified  report 

Doctoral  tkotis. 

Oeaeriptorat   *Straage  particles,  "Naclear 
pkysics,  Pioas.  Naclear  stractare,  Experiaental 
data,  Naclear  spies,  Optical  scanaiag,  Hydrogea 
coapouads,  leasareaent,  Faactioaal  aaalysis. 
Radioactive  decay.  Particle  accelerators,  Na- 
clear eaergy  levels,  Aaalysis,  Particle  beaas. 
Carbea  coapoaads,  Naclear  cross  sectioas,  Bass- 
eaergy  relatioa,  Tbeory.  Prodaetioa.  Parity. 
Rosaaaace.  Naclear  reactioas. 


AD-i07  545      OiT.   25,  2 
(TISTP/HSS)  OTS  price  $1.60 

Nevis  Cyelotroa  Lab..  Colaabia  U. ,  Irviagtoa-oa- 

Hadsoa,  N-.  Y. 

INTENSITY  OF  DPWARD  BOON  FLDX  DOE  TO  COSBIC  RAY 

NEUTRINOS  PRODUCED  IN  THE  ATMOSPHERE, 

by  T.  D.  La*.  H.  Rebiasoa,  B.  Sebwarta.  aad 

R.  Cael.   Jaae  63.  I6p.  Rep*.  R367;  NEVIS115; 

C0221 

Ceatraet  AT30  1  1932 

Oaelaislfled  report 


la  cooperatioa  with  Brookkavea  Natioaal  Lab., 
Dptoa,  N.  Y. 

Descriptors!   *Mbobs,  *Neatriaos,  Cosaie  rays, 
Naclear  pkysics,  Nacleoas,  Besoas,  Qaaataa  - 
aeckaalcs.  Naclear  particles.  Ataospkere. 
HooTy  bosoas. 

Calcalatioas  were  perforaed  to  deteraiae  tke 
apward-goiag  aaoa  flax  laaviag  tke  eartk's 
sairfaee  after  kaviag  beea  prodaced  by  cosaie 
ray  aeatriaos  ia  tke  crast.   Oaly  aaatriaos 
p^M^B^ad  ia  tke  eartk's  ataospkere  are  coa- 
sl^eredb   Rates  of  tke  order  of  oaa  per  100  sq 
a  per  liky  aigkt  bo  expected  if  aa  iataraedlate 
bosoB  exists  aad  kas  a  aass  less  thaa  2  bev. 
(Aather) 


AO-407  556     Oiv.   25,  17 
(TISTM/TC6)  OTS  price  $1.10 

AerospaM  Corp.,  Los  Aageles,  Calif. 

EFPECT  OF  STRESS  ON  THE  LUDBRS  BAND  VBLOCITT  IN 

LOB  CARBON  STEELS, 

by  Haas  Coarad.  i  Jaa*  63.  7p.  tept.  a*.  T0R169 

32AO  11  TN9 

C*Btract  krOA   695  169 

SSO  TDR  63  127         Uaelassified  r*p*rt 

D*seript*rsi   '$1**1,  •Str*ts*s,  D*f*raati*a, 
Reactiea  kiaetics.  Shear  stresses,  Eathalpy, 
Equatioas,  Dyaaalcs. 

^h*  Laders  bead  propagatioa  rat*,  a  sab  L,  ia 
lew  earboa  st**l  aaa  be  caasidered  to  ob«T  the 
relatioa,  s  sab  L  -  s  sab  aero  exp-(H(Taa;/kT) 
where  s  sab  xero  it  approxiaataly  a  coastaat,  aad 
H(Taa)  is  tke  activatioa  eaergy  of  tke  process, 
aad  represeats  a  d*cr*asiBg  faactioa  of  tke  ef- 
fectire  stress.  Tea  (girea  by  tke  differoace  be- 
tweea  tke'applied  stress  aad  tke  loag-raage  ia- 
taraal  stress).   Availeble  data  oa  tke  effect  of 
stress  oa  Laders  bead  velocity  is  correlated  oa 
the  basis  of  this  ralatioaship.   The  fact  that 
the  activatiaa  voImb*  derived  frea  this  eorrela- 
tl*B  is  iBd*p*Bd*Bt  ef  stractare,  aad  ia  th* 
saa*  as  that  far  disl*cati*B  aebility  aad  ether 
d*f*raati*B  pheaaaaaa  ia  iroa  aad  ataol,  saggasti 
that  the  rata-coatroll lag  aechaalsa  is  theraally- 
activated  overaoaiag  af  the  Peierls-Nabar ro 
stress.   (Aathor) 


AO-407  559      Div.   25 
(TISTP/HH)  OTS  price  $2.f0 

Nevis  Cyelotroa  Lab.,  Colaabia  U.,  Irviagtoa- 
Oa-Hudsoa.  N.  Y. 

PRECISION  LIPBTIBB  BEASUREBENT  ON  POSITIVE  AND 
NEGATIVE  BOONS, 

by  S.  L.  Meyer,  E.  R.  Aadersoa,  E.  J.  Bleser, 
L.  R.  Lederaaa  aad  J.  L.  Rosea.  May  63,  24p. 
Rapt.  no.  NEVIS  1 UtR366:CU220 
Ceatraet  Noar26672 
^  "^  Uaelassified  report 
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rs:   •Maoas,  Decay  sckeaes,  Ckarged 
,  Life  expectancy,  Syachrotron, 
s,  Liqaefied  gases,  Hydrogea,  Aati- 
Pioas.  Naelei,  Heliaa,  Radioactive 
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described . 
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coataiaiag 
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correction 
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at  to  aeasare  and  coapare  the  free 
of  positive  and  negative  aaons  is 
Maoas  frea  tke  Nevis  Syackrocyelo- 
topped  ia  a  liquid  hydrogen  target 
less  tkan  1  ppa  of  deuteriua  aad  less 

ia  1  billion  of  otker  iaparities. 
aatloa,  tke  rate  of  aegative  aaoa 
kydrogea  was  tke  oaly  sigaificant 
to  tke  free  decay  rate  of  aegative 
as  aaasared  ia  a  separate  experiaent. 
OS  were  aoaitored  by  aoasariag  the 
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electroas  asiag  a  traasistorixed  digit,ron  of 
30  asee  chaaael  width.   Electroaic  ciiicaitry 
of  the  •  •  iatarfereace  reaever*'  type  was  ea- 
pleyed  to  eliaiaate  tiae-depeadeat  badkgroand. 
Negative  aad  pesitive  aaoa  lifetiaes  jaere 
Boasared  with  the  saae  apparatas  and  ji(ader  es- 
seatially  the  saae  coaditioas  of  rate  and  geoa- 
etry.   The  ratio  of  the  lifetiaes  is  Uxpected  to 
be  particalarly  iaseasitiva  to  aay  syj^teaatic 
errors.   (Aathor) 


A0-i07  563     Dlv.   25.  U 
(TISTM/REB)  OTS  price  $3.60 

RAND  Corp.,  Saata  Moaica,  Calif. 

THE  TRERBODYNABICS  OF  THE  POLY  STY RENB-HYDROCARBON 

VAPOR  SYSTEB,  J 

by  F.  J.  Krieger.   Jaly  63,  2Bp.   RntOSPR 

Ceatraet  AF49  638  700 

DBelassified  MP*rt 

Oescriptorst   •Styrea*  plasties,  •iji^drecarboas, 
High-teaperatare  research.  High-te^peratare  re- 
search. Tables.  Data,  Eathalpy,  Ea«ropy, 
Bolecalar  weight.  Theraodyaaaics. 

A  stady  was  coadaeted  oa  the  theraetfM^aaic  pr*p- 
*rtl*s  of  polystyreae  over  a  raage  of  t*ap*ra- 
tares  ap  to  6000  K  aad  pressares  ap  t#  10  to  the 
6th  power  ataospheres.   Two  sets  of  qtaillbriaa 
coapositiea  eqaatioas  are  »sed{  oae  tfepreseat- 
iag  a  pare  gas  phase,  the  other  a  heterogeaeoas 
systea  of  gas  aad  solid  carboa.   The  gas  phase 
ef  the  heterogeaeous  cheaical  systea^  like  tke 
koaogeaeous  gas  phase,  coaprises  70  ghseoas  car- 
boa aad  hydrocarbon  species.   The  rejhlts  of  the 
coapatat ioaal  prograa  are  preseated  ih  both 
tabalar  aad  graphic  fora.   The  latter  is  a  coa- 
veatieaal  Bollier  diagraa  la  which  s|#cific 
eathalpy  is  plotted  agaiaat  specific  (atropy, 
with  cress  plots  of  teaperatare.  pra^^are.  aad 
aolecalar  weight.   (Aathor) 


AO-407  566     Div.   25 
(TISTP/RLG)  OTS  price  $1.10 

Naples  U..  (Italy). 

CALCULATION  OF  BAND  STRUCTURE  OF  COMKLEX 

CRYSTALS  BY  THE  ELECTRON  NETWORK  HOD^t 

by  G.  Delia  Riccia.   Jaly  62,  4p. 

Coatract  AF61  052  43i 

AFOSR  4597 

Uaelassified  tfhport 

Descriptors:   *Crystal  Lattices,  *i:lectroas, 
•Syaaetry  (Crystallography),  Naaer^tal  aaalysis. 
Special  faactioas,  Poteatial  theor}.  Vector 
aaalysis,  Eqaatioas,  Diaaoads.  Cheitcal  beads. 
Networks,  Crystal  stractare,  Bathofftical 
aodels.  Crystals. 


The  ae 

allows 
street 
explic 
baads 
siapli 
'sach  a 
iato  a 
aot  ae 
the  la 
oaly  a 


thod  of 
oaa  to 
are  of 
Itly  a 
of  the 
city  of 
ethod  i 
ccoaat 
rely  th 
ttice  p 
s  Dirac 


the  e 

calca 
a  coap 
partic 
saae  t 

the  c 
s  the 
the  ia 
a  firs 
oteati 
's  faa 


lectroa  ia 
late  the  ee 
lex  crystal 
alar  eqaati 
ype  of  syaa 
alcalatioa, 
possibility 
flaeace  of 
t  aeighbers 
als  appear 
ctioas.   (A 


a  aetwd 
ap  1  et  e 
Oae 
oa  for 
etry. 
aa  ad 
of  ta| 
tha  at 
.  aad 
ia  the 
athar) 


aD-407  567     Div.   25 
(TISTP/RLG)  OTS  price  $3.60 

AeroButroaic,  Newport  Beach.  Calif. 

ELECTRON-ION  REACTION  RATE  THEORY. 

OF  THE  PROPERTIES  OF  NON-EQUILIBRIUB I KASMAS  IN 
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BHD  GENERATORS  AND  ACCELERATORS  AND  IN  SHOCK 

TUBES, 

by  Staaley  Byroa,  Paul  I.  Bortx.  and 

Gary  R.  Rassell.   1963.  33p. 

Coatract  AF49  638  670 

AFOSR  4631 

Uaelassified  report 

Descriptors:   *Naclear  reactions.  *Electroas, 
*Plasaa  physics,  *Bagaetohydrodynaaics, 
ReactioB  kiaetics.  Particle  accelerators, 
Aaalysis,  Teaperatare,  Theraionic  eaissioa. 
Absorption,  Radioactive  decay,  Measareaent. 
Nuclear  eaergy  levels.  Electrical  cenductaace. 
Nuclear  particles.  Shock  tubes.  Excitation, 
Nuclear  cross  sections.  Gases,  Recoabiaatioa 
reactioas,  lategratioa.  Traasitioa  teaperatare, 
Equatioas.  laelastic  scatteriag.  Theory,  leas, 
Electroa  density,  Geaerators. 


The  the 
the  ele 
excited 
of  aoaa 
iaf oraa 
radiati 
The  raa 
varioas 
is  exaa 
this  th 
dyaaaic 
aad  the 


oret 

ctro 

sta 

toai 
tioa 
ve  e 
ge  o 

BOB 

iaed 

eory 

gea 

sko 


ical  aa 
B  deasi 
te  popu 
c  plasa^ 

OB  iae 

aissioa 

f  pkysi 

-equili 

Exaa 

to  tke 
orator, 
ck  tube 


alys 

ty, 

lati 

Mt    i 

last 

aad 

cal 

bria 

pies 

BOB 

the 
are 


is  r 

elec 

oas 

s  de 

ic  c 

abs 

para 

a  ef 

of 

equ 

cro 

pre 


equi 
tron 
aad 

scri 
ross 

orpt 

aete 

feet 

the 

ilib 

ssed 

seat 


red  t 
teap 
radia 
bed. 
-sect 

iOB  i 

rs  ov 
s  are 

appli 
riua 
-fiel 
ed. 


o  det 
eratu 
tioa 
Aval 

iOBS 

s  rev 

or  wh 
siga 
catio 
aagae 
d  ace 
(Auth 


eraiae 

re. 

eaissioB 

lable 

aad 

lowed. 

ich 

ificaat 

a  of 

tehydro- 

elerator 

or) 


lETERMINATION 


AD-407  600     Div.   25 
(TISTP/RLG)  OTS  price  $3.60 

Stanford  Research  last..  Mealo  Park,  Calif. 

INVESTIGATION  OF  CRYSTAL  GROVTH  PROCESSES. 

Fiaal  rept., 

by  N.  J.  Fredericks,  F.  E.  Rosxtoexy  aad 

J.  Hatckett.   15  Jaa  63,  24p. 

Contract  AF49  638  999 

AFOSR  i731  Uaelassified  report 

Descriptors:   'Crystal  growth,  'Potassiua 
coapouads,  "Purif icatioa.  Crystals,  Spectros- 
copy. ZoBO  Belting,  Ions.  Syaposia.  Teapera- 
ture,  Measareaeat,  Optical  scaaaiag.  Electri- 
cal coadactaace.  Data,  Photoelectric  effect, 
Solveats,  Pressare,  Solability,  Aaalysis, 
Chlorides,  lea  exchaage. 

A  aethod  for  parificatioa  of  KC1  by  anion  aad 
catioa  exchaage  was  developed.   The  crystalliae 
product  of  the  parificatioa  process  aad  siagle 
crystals  grown  froa  this  product  were  evaluated. 
This  iavestigatioB  shows  that  the  aethod  produces 
crystals  superior  to  those  carreatly  available 
coaaercially.   Optical  data  iadicate  the  OH(-), 
Br(-) .  aad  I(-)  coaceatratioa  was  reduced. 
Eaissioa  spectroscopy  indicates  the  Na(-«-)  coa- 
teat  was  sigaif icaatly  redaced.   Electrical 
coadactivity  aeasureaeats  indicate  that  the 
divaleat-ioa  coaceatratioa  is  coaparable  to  that 
of  10-pass  xeae-refiaed  aaterial  if  coapeasation 
does  aot  occur  ia  either  case.   This  work  was 
reported  at  the  1962  lateraat ioaal  Color  Syapos- 
iaa  ia  Stattgart,  Geraaay.   An  atteapt  waiT  aad* 
to  grow  crystals  froa  aa  H2S  solvent  at  kigh 
teaperatares  aad  pressures.   To  date  these  re- 
sults have  aot  aet  with  saccess,  but  aeasareaeats 
of  solubility  show  that  it  is  a  possible  aethod 
for  growiag  CdS  and  ZaS.   (Aathor) 


AD-407  610      Div.   25 
(TISTP/RLG)  OTS  price  $11.00 

Uaiversity  Coll..  London  (Gt.  Brit.). 
DETERMINATION  OF  PION-NUCLEON  PARAMETERS  AND 


58 
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Division  25  -  PHYSICS 

PIASK   SHIFTS  BY   DISPEISION   lELATIONS. 

by  1.    RaaiUaa.      U  Jaa   63.    I20p.    Tcchaleal 

aata  aa.    11 

Graat  AFIOAI  63  3 

ArOSI  A7U  Oaelatairiad  raport 

Daaeriptarat   ■Raaeter  lattiea  paraaatert, 
*Plaaa,  •Pkaaa  stadias.  •Naelaar  seattarlag. 
lasaaaaca  seattarlag,  Naelaar  rasoaaaea, 
■aaaataa.  Naelaar  aaargy  lavals,  Naelaar 
vaaetlaas,  Nava  traasBisslaa,  lalatlvlty 
thaary,  Chargad  partielas.  Thaary.  Naelaar 
pkysics.  Data,  Vara  aaalyiars,  Serias,  Errors, 
llaetraaagaaMc  wavas,  Racoll  atoas,  Haekaaies. 
PolyaoBials. ^bsorptioa,  Detaraiaat ioa. 
Naelaoas,  Pkasa  skiftars,  Naelaar  cross 
sactloas. 

Aa  aeeoaat  is  givaa  of  tka  asa  of  disparsioa 
ralatioBs  to  dataraiaa  tka  paraaaters  of  low 
aaargy  piaa-aaelaoa  pkysics  (f  sqaarad,  tka  s- 
aad  p-«ava  seattarlag  laagtks  aad  eartaltv«tkar 
caastaats)  aad  tka  dataralaatioa  of  tka  s-  aad 

f-aatra  pkasa  skifts  ap  to  a  fa«  kaadrad  aav. 
Aatkor) 


AJ>-407  612     Div.  25 
(TISTP/ILG)  OTS  prlea  11.10 


Illiaais  U. .  Urbaaa. 
(No  tltla). 
Piaal  saaaary  rapt. 
11  Fab  63.  2p. 
Craat  AFOSB  62  250 
AFOSI  i812 


Oaclassifiad  raport 


Daserlptarsi   *HieroNavas,  •■icrowave  equip- 
aaat,  Liqaids,  Dieleetries,  Carboa  coapouads, 
Salfidas,  HlcrowaTe  freqaency,  Oatactioa, 
Optical  iastraaaats.  Maasureaeat,  Kerr  cells, 
Taaparatara,  Lasers,  Pkotoaul tipl iert. 
Naodyaiaa,  Ilaetraa  aaltipliers,  Modalatioa. 
Ligkt. 


AO-iO?  666     Dl».   25,  15 
(TISTP/FEII)  OTS  price  $2.60 

Royal  Call.  •/  Seiaaea  aad  Tacbaology,  Clasaoa 

(6t.  Brit.). 

THE  NUMERICAL  SOLUTION  OF  THE  SINGULAR  INTEGRAL 

EQUATION  FOR  DIFFRACTION  BY  A  SOFT  STRIP. 

Flaal  tacbnleal  rept.,  pt.  2. 

Jaly  62,  19p. 

Graat  AF  EOAR  61  49 

AFOSR  4773  pt.  2       Uaela8si/4ad  raport 

Oaseriptarsi   •01/ fraetioa,  •Seattarlag, 
Partial  diffaraatial  aqaatloas.  latagral 
aqaatloas,  Faaetioas,  Tr igoaoaatry ,  Naaerlcal 
aaalyals,  Gaaaatric  foraa. 
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leal  solatioas 
obstacles  wkea 
are  ceaparabla 
wa  tbat  nuaerieal 
OB  for  dlffractioB 
s  acearate  results 
agtks.   A  varla- 
a  coaparatiraly 
lea  to  tka  uakaava 
OB.   Tka  results 
igatloas  to  sea 
k  dlffractloB  by 
pa.  (Autkor) 


A0-iO7  669     Dlv.   25 
(TISTP/RLG)  OTS  price  $1.60 

Habraw  0.  (Israel). 

SIMULTANEOUS  DIFFRACTION  IN  ANTHRACENE, 


by  Leaaard  Cakaa,  Baajaala  S.  Praaakal  aad 

Z.  H.  Kalaaa.   Jaa  63,  6p.  TackBlcal  rapt.  aa.  2 

Coatraet  AF61  052  222 

AFOSR  4732  Uaclasslfiad  report 

Deserlptorsi   "X-ray  dlffractiea  BBalysls, 
•Carboa  coapoaads,  ladexes,  Aaalytic  geoaetry. 
Vector  aaalysls.  Matrix  algebra.  Special 
fanctioBS,  Tkeory,  Geraaniua.  Crystal  lattices. 
Algebraic  topology.  Spheres,  Reflaetioa. 
Monochroaatlc  ligkt,  Syaaatry  (Crystallograpky) , 
Hydrogen  coapoaads. 

Aa  aaalytleal  aatkod  Is  used  to  ladex  tke  (100) 
slaultaaeoas  diffractloas  la  (aoBocliaic) 
aatkraeeaa.   Tka  expected  pattara  of  diffrac- 
tloas is  calculated  aad  eoapared  «ltk  experl- 
aaatal  obsarTBtloas.   Tke  coapatatioBS  are 
aaaaabla  to  desk  ealcalaters.   Siaultaaeous 
dlffractleas  froa  23  differeat  pairs  of  plaaas 
are  Ideatlfled  aad  tabulated  for  aathracoBe  uslag 
copper  K  alpka  radiatioa.   (Autkor) 


AD-407  671      Dl».   25 
(TISTP/FEM)  OTS  price  |2.60 

Alabaaa  U..  Ualvarslty. 

STUDIES  OF  SOLIDS  AT  LOH  TEMPERATURES. 

Flaal  tackaical  rept. 

8  Apr  63.  23p. 

Great  AF  AFOSR  61  43 

AFOSR  4710  Uaclasslfied  report 

Deserlptorsi   •Low  teaperature  researck, 
•Resoaaace,  •Free  radicals.  Stability, 
Deuterated  coapouads.  Crystals,  Spactraa 
aaalyzer,  X-baad,  Crystal  structure,  Rotatioa. 
Frequeucy  sbift,  Pkospkates,  Potassiua, 
Absorptioa  spectrua,  Hydrogea,  Raaaa 
spectroscopy,  Cklorlae,  Broalae.  Spia,  X-rays. 

ck  are  stable  oaly  at  low 
vestigated  by  electroa  spla 
al  aetbods.   Tke  iaitial 
study  was  KH2P04.  tka 
also  beiag  lacludad  ia  tkis 
kv  x-rays  produce  free  radicals 
Ick  appear  to  be  coapletely 
r  teaparatures.  but  decay 

I4OK.   Coaplete  orleatatioa 
tkis  coapouad  about  all  tkree 
es  for  botb  uadauterated  aad 
(Autkor) 


AD-407  ,680     Dl».   25 
(TISTP/MH)  OTS  price  $3.60 

Callforaia  U. ,  Los  Angelas. 

STATUS  AND  PROGRESS. 

Flaal  rept. , 

by  R.  J.  FlBkalstala,  M.  A.  Malkaaeff,  S.  A. 

Hosykowski,  D.  S.  Saxea,  aad  R.  Nertoa.  Mar  63, 

39p. 

Coatraet  AF49  638  717,  ProJ.  9750.  Task  27500 

AFOSR  4702  Oaelasslfled  report 

Deserlptorsi   •Research  prograa  adalaistratlea, 
Suparcoadaeters.  Nuclear  particles,  Neatrinos, 
Deataroas,  Dautaroa  reactioBs,  Pleas.  Protoas, 
Mesoas,  HoaaBtaa,  Optics,  Models,  Beta  decay, 
Scattariag,  Propagatloa,  Nuclear  pkysics. 


AD-407  685      DlT.   25 
(TISTP/AM)  OTS  price  $8.10 

AlResearck  Mfg.  Co.,  Los  Aagales.  Calif. 
RESEARCH  ON  THE  APPLICATION  OF  BINARY  GAS  MIX- 
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TURES  TO  LOM  TEMPERATURE  COOLING  SYSTJ 

Flaal  rept.  . 

by   C.    M.    BrowBlag.    20   May   63.    77p.    Ra| 

SS881R 

Coatraet  AF33  657  8672,  ProJ.  4077.  T| 

ASD  TDR63  339  Uaclasslfiad 

Deserlptorst   •Coolaats.  •Gases.  •Ch 
•Refrigoraats.  Naoa,  Nitrogaa.  Argoi 


EDUCTION  AND  MANAGEMENT  -  Divisimi  26 

26.    PRODUCTION  AND       -^ 
MANAGEMENT 


Ik  407703 
ipart 

fogealcs, 
Test 


aetkods.  Feesibility  studies,  Pkasel  stadias. 

Test  equipaeat.  Expariaaatal  data.  Dlaw  polat. 

Babbles,  Measuraaaats ,  Reliability.  Mixtures. 


Aa  lavastiga 
several  biaa 
frigeraats  1 
pa  rat  us  was 
Bitted  direc 
boundaries  o 
tares.  Altk 
perlaeats  co 
tkis  type  of 
able  for  PVT 
is  based  oa 
aetkod.  Tke 
tke  experlae 
operatloB  ar 
Expariaeatal 
systeas  of  a 
data  coasist 
poiat,  aad  t 
coaposlt ioa. 
teralaed  for 
tares.  Tke 
■Ixtaras  is 
preblea  aree 
lisiag  biaar 
are  aaa  lysed 


tloa  to  dataraiaa  tka  atlBity  of 
ry  gas  alxturas  as  cryogepjlc  re- 
s  described.   Aa  experiaeii(tal  ap- 
desigaed  aad  fabricated  wkick  per- 
t  dateralaatioas  of  tke  pnase 
f  tke  selected  cryogenic  oas  alx- 
ougk  ae  atteapt  was  aade  la  tka  ax- 
adacted  uader  tke  study  tp  obtela 
data,  tkis  apparatus  is  k 1  so  suit- 
data  dateralaatioas.   Tka  apparataa 
tke  dew  polat  aad  bubble  poiat 

geaeral  priaciple  of  tklp  aetkod  aad 
atal  apparatas  aad  proced^e  for  its 
e  described  la  detail  la  tkis  raport. 

data  ware  obtaiaed  for  tfut   biaary 
aoa-argoB  aad  altrogaa-artaoa.   Tkese 

of  solid  vapor,  daw  poiak,  babble 
ke  tkree-pkase  boBBdarles| at  e  fixed 
Also,  dew  poiat  curves  ^re  de- 
tkree  addltioaal  aeoa-arjiioa  aix- 
possible  applicatloa  of  tE«  selected 
discussed.   Ia  additioa,  ^fce  geaeral 
s  sad  possible  advaatagasi of  ati- 
y  alxturas  as  cryegesic  raif rlgaraats 
.  (Autkor) 


AD-407  687      Div.   25.  15 
(TlSTP/MH)  OTS  price  $11.50 

■icrowave  Researck  last.,  Polyteekaie  hast. 

of  Breeklya.  N.  Y. 

THE  IDENTIFICATION  OF  OVERDAMPED  PROCfeiSSES  IN  THE 

TIME-DOMAIN, 

by  Jerry  M.  Meadel.   19  Apr  63.  142p.  )lR1131  63 

Great  AF0SR62  280 

Uaclasslfied  t^jiport 

Deserlptorsi   •Daaplag,  Special  faaikloas. 
Errors,  Naaerlcal  aaalysls,  Stablli.k,  Aaalysis, 
Sarvoaeckaalsas,  Higk  frequeucy,  Po||raoaia  Is , 
Matrix  algebra.  Tlaa. 
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cterisiag  overdaa^ad  systeas, 
e-doaala,  by  aaeaS  of 
s  is  studied.   Pa  -^  lea  la  r 
01   (1 )  tke  ckeiei»|  of  a 
rioa  based  upea  purforaaaea 
aata  systea  is  tojlieet;  (2) 
lag  fuBctioas  aad  tkelr 
laatieas;  aad  (3)  M*  txtaa- 
aa 1  axpoaeatlal  ap^roxlaa- 
uggias  to  approxlf^ tioas  of 

ia  tka  s-doaaia. I ;  Tka  spirit 
lad  out  is  la  keeM'a  "Itk 
tke  approxiaete  ststea  will 
ystea  la  practice  | < aaa lysas. 
aa 1  systea  aay  beieabedded  la 
a  positleaal  servofieckaalsa. 

of  coaeeatratioa  I aapkesis 
ects  tkat  tka  asyii^tetlc- 
ke  utility  of  tke  fpproxiaa- 
lyses.  (Autkor) 


AD-406  844     Div.   26 
(TISTB/DGH)  OTS  price  92.60 

RAND  Corp..  Saata  Moaica,  Calif. 
RESOURCE  ANALYSIS  AND  LONG-RANGE  PLANNING, 
by  David  Novick.  Juae  63,  22p.  RM3658PR 
Coatraet  AF49  638  700 

Unclassified  report 

Descriptors:   "Air  force  researck,  •Araed 
forces  badgets,  •Researck  prograa  adaiaistra- 
tlon.  Costs,  Aaalysis,  Ef f eetiveaass ,  Oepart- 
aoBt  of  Defease,  Air  force.  Maaagaaaat 
eBgiaaerlBg,  Badgets. 

Prograa  budgeting,  cost  effectiveness,  and  cost 
aaalysls  are  teras  ased  witb  iacreaslBg  frequency 
la  oar  ailitary  astabllskaeat.   Tkis  aeaoraadua 
discusses  eaek  of  tke  teras,  wltk  eapkasis  oa 
cost  aaalysis.  aad  skews  kow  tke  coacepts  tkat 
tkay  represeat  are  iaportaat  for  Air  Force  long- 
raage  planaiag.   Siace  tkis  aeaoraadua  is  la- 
teaded  priaarlly  for  persoas  wko  aust  provide 
iaputs  to,,  as  well  as  use  tke  results  of,  cost 
aaalyses.  exaaples  are  givea  of  tke  klad  of 
detailed  iaforaatioa  required.   (Autkor) 


AD-406  931     Div.   26 
(TISTE/CAM)  OTS  price  1.50 

Frankford  Arsenal.  Philadelphia.  Pa. 
MECHANICAL  PROPERTIES  OF  MELDED  ALUMINUM- 
MAGNESIUM  ALLOY  PLATES, 
by  D.  Carosleilo.  Jaa  63,  15p. 
ProJ.  DA1H0  244OIAIIO  04 
FA  M63  25  1  Uaclasslfied  report 

Deserlptorst   •Alaainua  alloys,  •Magnesiua 
alloys,  •Metal  plates.  Tensile  properties. 
Mechanical  properties,  Silicon  alloys.  Radio- 
graphy, Melding. 

The  transverse  tensile  properties  ef  welds  in 
aluainua-aagneslua  alloy  plates  of  5083-H115 
aad  5A56-H321  were  obtained  for  1-1/4  in.  thick 
plate.   The  filler  aetals  tested  were  tke 
aluainua-aagneslua  alloys  5'<83.  5556.  and  5^56, 
and  tke  aluai nua-si 11  con  alley  4043.   Tke  test 
asseablies  were  welded  by  the  seal-autoaatlc  gas 
aetal-arc  (MIG)  weldiag  process.   The  tensile 
speelaens  were  tested  wltk  the  weld  reiaforee- 
aent  reaeved.   The  highest  aeekanical  properties 
for  eaek  base  aetal  alloy  were  obtained  uslag 
eltker  5183  or  5556  filler  aetel.   The  ba«e 
aetal/flller  aetal  coabiaatioa  5456/5556  pro- 
duced tke  klgkest  tensile  streagtk  of  all  coabi- 
nations  tested.   Tke  highest  Joint  efficiency, 
however,  was  obtaiaed  with  weldaeats  5083/5183 
aad  5083/5556.   Although  yield  strengths 
differed  only  sliahtly,  the  klgkest  values  were 
obtained  with  5456/5183  and  5456/5556.   Coa- 
blaatlon  5083/5556  provided  the  greatest  eloaga- 
tiaa  wlthla  a  tkree-iack  gage  leagtk.  (Author) 


AD-406  957     Div.   26.  15 
(TISTP/MH)  OTS  price  |3.60 

RAND  Corp.,  Saata  Moaica,  Calif. 

A  TEST  OF  A  STATISTICAL  METHOD  FOR  COMPUTING 

SELECTED  INVENTORY  MODEL  CHARACTERISTICS  BY 

SIMULATION, 

by  Murray  A.  Gaislar.   May  63,  24p.  RM3623PR 

Coatraet  AF49  638  700 

Uaclasslfiad  raport 


•1 


DlyislDQ  26  -  PRODUCTDN  AND  MANAGEMENT 
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O«t«riptorsi   •Loflatlcs,  •Stattstieal 

•■•lysis,  ■•■■^•■•■t  eagiaeeriag,  NMrserieal 
•■•lysis,  Naaorieal  aethods  aM  proeedares, 
Difital.eoapaters,  Natheaatical  aodels. 
Aaalysis  of  variaace,  lae^aalities.  Hoa^e 
Carlo  aethods,  Siaalatioa. 


The  dcsifa  aad  eperatloa  of  siaala 
stadyiag  aaaageaeat  policies  aad  o 
that  iatrolve  coaplax  systesu  of  ra 
are  beiag  studied.  The  proseat  to 
paaioa  piece  to  N.  A.  Geisler.  'Th 
Siaalatioa  Saaples  le^Hired  to  Coa{ 
lavoatery  Characteristics  with  Sta 
aad  Coafideace',  The  lANO  Corporat 
PI.  October.  1962.  Special  statis 
•ere  ased  la  that  stady  to  coapute 
sites  for  specified  iaveatory  aode 
stady,  the  aethods  are  tested  by  a 
to  particalar  iaveatory  cases,  aad 
he«  HOll  the  actaal  preeisloa  aad 
obtaiaed  ia  the  estiaates  agreed  m 
tioa.   (Aathor) 


A0-i07  (HO     Div.   26.  15 
(TISTP/AV)  OTS  price  14.60 

Applied  lathea^tlcs  aad  Statistics  Labs.. 

St^aford  v.,    Calif. 

PIOOUaiON  PLANNING  NITH  CONTIX  COSTS i   A  PARAN- 

ETIIC  STOOr. 

by  Arthar  F.  feiaett.  Jr.   22  lay  63.  36p.  T166 

Ceatraet  Near22553,  PreJ .  NROIZ  002 

Oaelaaiifled  report 

Doflerlpterai  •Iidastrlal  predaetloa,  •Costs. 
Llioar  pregraaaiag.  raactie^s.  Schedallag. 
Leglatles.  Storage,  latheaatieal  aodels, 
Operatleas  research. 

This  stady  is  ceaceraed  «ltb  the  preblea  ef 

ehoeslig  the  aaoaats  x  sab  1.  x  sab  2 x  sab 

a  of  a  slagle  predict  (er  aggregatiea  of  soToral 
prodaets)  to  predaee  ia  each  of  a  saecessive 
ttao  periods  1.2. ...,a  »•   as  te  alalaito  the 
total  aaaafaetariag  costs  ever  the  a  periods. 

The  roqalreaeats  r  sab  1.  r  sab  2 r  sab  ■ 

fer  the  predict  oeearrlag  ia  periods  1.2 ■ 

•re  assaaed  te  be  kaova  ia  advaace.   Bequireaeats 
la  a  period  are  satisfied  la  so  far  as  pessiblo 
froa  stock  oa  head  at  the  beglaalag  of  the  period 
■ad  frea  prodactloa  daring  the  period,   leqaire- 
aests  which  csaaet  be  aet  !■  this  was  are  back- 
logged  aatil  tkey  caa  be  ••tisfied  by  sabseqaeat 
prodaetloB.   (Aathor) 


AD-i07  278     01 ».   26.  27.  25 
(TISTP/AN)  OTS  price  |1.60 

Arde-Portlaad.  lie,  Paraaas,  N.  J. 
PABIICATION  OP  A  65. 5-INCH-DIAMTKR  SIMULATED 
ROCKET  MOTOR  CASE  BY  CRYOCENIC  STRETCH-FORMING. 
Teckaical  progress  ropt.  ao.  3.  13  Feb-13  May  63. 
by  George  Claffy.  13  May  63.  10p. 
Ceatract  AF33  657  9638 

Uaclassifiod  report 

Oescrlptersi   oRocfcet  cases,  'Strotck  foraiag. 
Cryegeiies,  Are  welds,  Staialess  steel,  Teosile 
properties,  Models  (Siaalatioas),  Maaaf actariag 
aetkods. 

Tke  prograa  objectives  are  to  doaoastrate  tke 
applicability  of  tke  cryogeaic  strotck-feraiag 
process  te  the  fabrlcatiea  of  large  rocket  aotor 
cases  of  koavy  wall  tklckaess.   Prevloas  work 
kas  skews  tke  feasibility  of  fabriccti^g  kigk- 
streagtk  rocket  cases  by  cryogeaic  streteh-fora- 
iag.   Effort  aader  the  proseat  ceatract  is 
directed  at  'scaliag  ap*  the  eqaipaeat  aad  teeh- 
aiqaes  te  haadle  the  siie  aad  wall  thickiess  of  a 
big-boost  aotor.  (Aathor) 


Al>-i07  313     Oi*.   26,  17 
(TISTM/AHS)  OTS  price  lU.OO 

Alloyd  Corp.,  Caabridge,  Mass. 
A  STUDY  OF  ELECTRON  BEAM  MELDING. 
Fis^l  saaaary  rept., 

by  S.  S.  White.  Nov  62,  1v. 

Ceatract  0A19  020ORD5484,  ProJ.  5B93  32  004 

MAL  401  54  2  5         Uaclassifiod  report 

Bescriptorsi   •Meldiag,  •TitaaiaB  alleys, 
■FSteels.  "Molybdoaaa  alloys,  Staialess  stetl. 
Heat,  Gases,  Melds.  Alaaiaaa  alloys.  Tia 
alloys.  Vaaadiaa  alloys,  Chroaiaa  alleys, 
HydrogoB,  Teasile  properties,  Groia  strae- 
tures  (Metallargy) .  Oaetillly,  Heat  treataoat, 
Too^  steel.  Low-pressure  research.  Stresses, 
Toag>>aess.  Hoatiag,  Maaufactur lag  aethods. 
Elasticity,  Agiag  (Materials).  Oxygea, 
Nitrogea,  Fraetare  (Mochaaics),  Teaperatare, 
El  octree  beaas. 

The  electrea  beaa  weldlafl  gua  has  beea  saccoss- 
fally  ased  to  effect  a  aoa-aeltiag,  postheat 
treatiag  pass  eabraclag  ealy  fasloa  aad  high  tea- 
peratare heat-affected  xoaes.   The  teehaiqao 
has  beea  applied  to  the  five  DOD  titoaiaa  sheet 
relliag  alloys,  several  types  of  kigk  streagtk 
steel,  aelybdoaaa  aad  aolybdeaaa  -  1/2  titaaiaa 
alley,  ell  la  1/8  la.  tklckaess.   Oepeadiag  ea 
tke  aaterial  aad  its  coaditiea  of  keat  treat- 
aoat, a  pestkeot  treataoat  caa  be  desigaed  te 
aatck  fas  lea  soae  aad  base  aetal  ia  teras  of 
streagtk,  strala,  aodalas  aad  iapact  resistaaee. 
Fer  soae  aaterials,  as-welded  properties  coald 
be  iacreased  ia  valae  to  above  tkose  of  tke 
■awelddd  coaditioa.  (Aathor) 


AD-407  372     Div.   26,  17 
(TISTM/AMS)  OTS  price  110.50 

Geaeral  Electric  Co.,  CinciBBSti,  Okie. 

ELECTROLYTIC  MACHINING  DEVELOPMENT. 

lateria  teckaical  oaglBooriag  ropt.,  4  Sep  62- 

3  Jaae  63. 

by  JoBopk  Bayer.   Juae  63,  1v. 

CoBtraet  AF33  657  8794,  ASD  ProJ.  7  648b(I) 

ASD  TR7  648bIR1        Oaclassified  report 

Descriptors!   *llectroerosive  aackiaiag, 
•Heterial  roaeval.  Theory,  Exporiaeatal  data. 
Electric  carreats,  Aaodes,  Matheaatic^l 
aaalysis.  Electrolytes,  Maaaf actariag  aethods, 
Sodiaa  coapoaads,  Cklorides,  Alloys.  Teapera- 
tare, Viscosity,  Desiga,  Tool  steel.  Nickel 
alleys,  Metals. 

Tke  variables  affectiag  electrolytic  aackiaiag 
are  tkeoretically  derived,  aad  sabseqaoatly 

deaoastrated  by  experiaeat.   Hypotbetical  eoa- 
cepts  of  tke  iater-relatioasklps  aaoag  variables 
are  expressed  aatbeaat ieally .   Sigaificaat 
operatiBg  aad  process  variables  fer  two  alloy- 
eleetrolyte  systeas  were  deteralaed  for  tkeir 
of fects  .oa  aetal  roaeval  rate  aad  roqaired 
iaposed  voltage.   Metal  reaoval  rate  proved  to 
bo  affected  alaost  eatirely  by  earreat  deasity. 
Tke  coacept  of  eqallibriaa  gap  is  explaiaod. 
Rkea  eqailibriaa  gap  is  establlsked,  feed  rate 
varies  directly  witk  earreat  deasity.  Selected 
electrode  aaterials  were  evalaated.   Roqaired 
iaposed  voltage  was  affeeted  by  earreat 
deasity,  ckeaical  ceapositloa,  teaperatare,  aad 
flow  ckaracteristies  of  tke  electrolyte  dariag 
aackiaiag.  Of  tkese,  flow  ckaracteristies  kave 
proved  tke  aest  difficalt  to  coatrol.   Mitkia  a 
aedorato  roaga,  sladge  eoatoBt  does  aet  affect 
coodactivity  aor  specifia  gravity.  Tke  viscosity 
of  tke  electrolyte  is  seasitive  to  sladge  eeateat, 
(Aatkor) 

61 


AD-407  428      Div.   26,  It,  30 
(TISTP/AH)   OTS  price  $6.60 

IBM  Federal  Syttoas  Oiv..  RoekviUe.  Md. 

EVALUATION  OF  NAVY  INVENTORY  DECISION  RULES 

UTILIZING  THE  IBM  INVENTORY  MANAGEMENT  SIMULATOR. 

Flaal  ropt. 

29  Jaae  62.  59p. 

Ceatract  Noar3742  00 

Oaclassified  Meport 

Descriptorsi   "Maaagoaeat  eagiaeerlig, 
'Logistics.  Prograaaiag  (Coapaters),  Navy. 
Siaalatioa. 
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27.    PROPULSION  SYSTEMS 


AD-406   842  Div.      27,    30 

(TISTA/REB)    OTS   price   $4.60 


Naval   Ordaaaee  Test   Statiaa.    Ckiaa  Lap 
DESIGN   CRITERIA    FOR    LARGE   ACCURATE 
UNT   STATIC-THRUST   STANDS, 
by  D.    P.    AakoBoy   sad   C.    E.    Woods.      1 
NAVMEPS   8353;    NOTS   TP3240 

Uaelassified   r 


e.    Caliir. 
SOkilD-PROPEL- 


63.    48p. 
ort 


Saporsedes  IDP  1551 


•P 


Descriptors:   'Solid  rocket  propellMats, 
"Csptive  tests.  Rocket  aotors  (Soliil  propel- 
laat).  Test  facilities.  Tkrast.  Desiga. 
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(Aatkor) 
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AD-406  944     Div.   27,  22 
(TISTA/LSK)  OTS  price  $4.20 

Aray  TaBk-Aatoaotive  Coaaead,  Dotroitli  Mick. 
COOLING  AND  PERFORMANCE  CHARACTERISTK S  OF  THE 
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PROPULS^N  SYSTEMS  -  Division  27 

XM-551  ARMORED  RECONNAISSANCE  AIRBORN  ASSAULT 

VEHICLE. 

Flaal  ropt., 

by  Artkar  L.  Jaeger,  Jr.  17  Apr  63.  1v. 

ATAC  Ropt.  ao.  7746    Oaclassified  report 

Descriptors:  'Araered  vekleles.  'lateraal  coa- 
bastioa  eagiaes.  Self-propelled  gaas.  Aitoastie 
traasaissloas.  Tests,  Liqaid  cooled. 

Aa  iavestigatioa  was  eoadactod 
perforaaaca  aad  cooliag  ekarac 
XM-551  vekicle  at  115  F.  Higk 
aace  aad  cooliag  tests  were  co 
rack,  3rd  driviag  raaga  witk  a 
Maxiaaa  observed  sprocket  kors 
2797  rpa  eagiae  speed  witk  trs 
driviag  raago  lockap.  Tke  vek 
rack  cooled  at  115  F  witk  tke 
tkird  driviag  raago  at  all  dos 
speeds.  Tke  coolaat  tkeraosta 
opea  aad  tke  faa  aatoaatlc  spo 
aovod.  Tke  kigkest  lockap  tea| 
obtaiaed  at  aa  eagiae  speed  of 
saap  oil.  coolaat  leaviag  tke 
leaviag  tke  traasaissioa  were 
at  115  F  aabieat.  Tke  kigkest 
stares  were  observed  at  tke  lo 
ratio.  At  a  coaverter  speed  r 
giae  saap  oil.  coolaat  leaviag 
oil  leaviag  tke  traasaissioa  w 
262  F  at  116  F  aabieat. 


AD-407  078     Div.   27.  12,  17 
(TISTA/LSK)  OTS  price  11.10 

Arde-Portlaad.  lac,  Paraaus.  N.  J. 

FABRICATION  OF  PROTOTYPE  ROCKET  MOTOR  CASE  BT 

CRYOGENIC  STRETCH-FORMING. 

Quarterly  rapt.  ao.  4.  1  Har-31  May  63. 

by  J.  Cleffl.  31  May  63.  5p. 

Ceitriet  NOw620730 

Oaclassified  ropery 

Oescrlptersi   'Rocket  cases.  Glided  Blssi!es 
(Air  te  air).  Weigkt,  Stresses.  Hydrostatic 
pressure.  Cryogeaics,  Qaallty  coatrol.  Maaa- 
factarlag  aetkods.  Rocket  clesare  caps, 
Stretck  foraiag. 

Progress  ts  reported  ea  aa  exporiaeatal  fligkt- 
weigkt  rocket  aotor  cases  of  tke  Sparrow  coaflgi' 
ratloa  by  tke  cryogeaic  stretck-foralag  process. 
Ackieveaeat  of  B/P  diaeasloas  sad  doteralaatioa 
of  tke  saltability  of  tke  cryogeaic  strotck-fera- 
iag process  for  preductioa  are  tke  specific  aiai 
of  tke  prograa.   Teckaiqaes  are  beiag  developed 
to  achieve  B/P  dlBoasloas  ia  several  areas  of 
tke  Sparrow  Motor  Case.   Tkese  areas  iacluded 
dlweBSloBsl  deviatioas  la  the  coatour  of  the 
keaisphericsl  segaeat  of  tke  aft  closure  aad  tke 
diaaeter  of  the  forward  tkickeaed  riag.   Both 
of  these  probleas  have  beea  solved  dariog  this 
report  period.   Fabricatloa  of  the  aosxle  ead 
riag  preseated  a  problea  because  of  aaterial 
spriagback  duriag  tke  aeckaalcal  stretck  by  a 
paack.   Duriag  tkls  report  period,  the  feasibili- 
ty of  this  Bothod  of  fabricatloa  of  heavy  riags 
was  deaoastrated,  although  oae  dlaoasioa  was  aot 
achieved.  (Author) 


AO-407  ;499     Div.   27.  12 
(TISTA/GEC)  OTS  price  t5.60 

Hereulei  Powder  Co.,  Bacckas,  Utak. 

MOTOR  STORAGE  STUDIES  PROGRAM  PLAN  PHASE  I.  MOTOR 

STORAGE  PROGRAM.   VOLUME  I.   WEAPON  SYSTEM  133A. 

17  Juae  63.  1v.  MT0258  3 

Ceatracts  AF04  647  243  aad  AF04  694  127 

Daclassifiod  report 
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Division  27  -  FROPULSDN  SYSTEMS 

Dcterlptorti   •l«ek«t  aotors  (Salld  proptllaat). 
"Third  ftaae  aotors.  Gaidcd  ■itsilai  (Sarfaca 
to  tarfaea),  Sekadaliag,  Bataarck  prograa  ad- 
■laistratloa,  Traaiportatian,  Haadliag.  Storaga, 
Eavlroaaaatal  taita. 

Tka  Motor  Storafa  Prograa  asaa  a  total  of  15  Mln^ 
I,  6  Wiaf  II.  aad  4  flag  IV  staga  III  Miaataaaa 

rockat  aotors.   A  aaatar  ackadala,  glvlag  eait- 
iag.  itorlag.  aad  firiag  datat  aad  otkor  details, 
skoMi  tkat  tka  dlffaraat  aotors  «111  aadorgo 
storage  periods  varylag  froa  1  to  10  jr.      Storaga 
will  be  ia  eoadltioas  slaalattag  operatioaal  aa- 
Tiroaaeat.   Tka  pragraa  is  eoaposed  of  11  steps 
tkat  iaelada.  alaag  altk  sterage.  traasportatloa 
eaaditleaiaf.  test  firiag,  iaspeetiaas  at  varioas 
tlaes.  aad.  flaally,  aaalysis  aad  •Talaatioa. 
Tke  prograa  ia  deslgaed  te  avalaate  tke  storage 
capability  of  tke  stage  III  liaataaaa  aotor  aader 
operatioaal  eoadltioas,  aad  altlaately  to  aid  ia 
tke  predictioa  of  tke  asable  life  of  tke  opera- 
tloaally  deployed  aoter.   (Aatker) 


AO-AO?  303     DiT.   27,  9.  13 
(TISTE/OHD)  OTS  price  $6.60 

Qiarteraaster  lesearck  aad  Eaglaeeriag  Coaaaad, 

Natlck,  Nass. 

FORTHEI  STUDIES  OF  THE  JET  COIPRESSOR, 

by  Harold  J.  Hoge  aad  loaald  A.  Sogers,  lay  63. 

6lp. 

QIEC  Tl  PR9  Oaclassified  report 

Deserlptorsi   *Jets,  *Coapressors,  *Plaid  flo«, 
•Gas  flow.  Jet  paaps.  Jet  aizlag  flow,  Sopara- 
tloB,  Sapersoaic  flow,  Coapressible  flow, 
Flaid  dyaaaic  properties,  Tkeory. 

A  descriptioa  is  givaa  of  tke  varloas  regiaas  of 
flaw  tkat  eaa  exist  la  tke  Jet  coapresior.   A 
aav  apparatas  is  described  aad  data  takea  witk 
it  oa  6  systeas  of  gases  (HeiFreoa-1 13,  He:alr, 
alriFreoa-113,  airtPreoa-12.  alrxair,  aad 
Freoa-IZtair)  ire  preseated.   Tke  kigkest  effi- 
cieacy  aekioTed  wltk  tke  aew  apparatas  is  0.129. 
at  a  caapressioa  ratio  of  1.590.  wltk  keliaa  as 
tke  drivea  gas  aad  Preoa-113  es  tke  drlTiag  gas. 
Calcalatioas  of  aoaeataa-f lax  balaaee  witkia  tke 
Jet  coapressor  «re  aade,  witk  allowaaces  for 
frietioa,  aad,  wkea  aecessary,  for  flow  separa- 
tioB  witkia  tke  dririag-gas  aoiile.   Tke  ckaages 
of  aTailable  eaergy  associated  witk  tke  rarioas 
processes  tkat  take  place  witkia  tke  Jet  coa- 
pressor are  ladlridaally  calcalated  froa  tke  ex- 
peviaeatal  data.   Tke  flow  rate  of  drirea  field 
is  calcalated  as  a  faactloa  of  idlet  pressare 
for  tke  systea  airiFreoa-113,  by  a  aetkod  pro- 
posed by  Fabri  aad  Siestraack;  tke  resalts  rap- 
reseat  tke  observatloas.  bat  aot  accarately. 
(Aatker} 


'  A0-i07  315     Ditr.   27,  12 
,  (TISTA/GEC)  OTS  price  |7.60 

locketdyae,  Caaoga  Park.  Calif. 

EFFECT  OF  HEAT  ENVIIONIENT  AND  LENGTH  OF  0LLA6E 

FITTING  ON  OPERATING  OORATION  OF  THE  ATLAS  ■A-2/5 

VERNIER  ENGINE. 

30  Apr  63.  73p.  R5123 

Coatract  AFOi  69i  135 

Oaclassified  report 

Descriptors  I   *Veraier  rocket  aotors,  'Feel 
systeas,  Coatrol  systeas.  Paeaaatic  systeas, 
Theraal  radiatioa,  Oeslga.  Liqaid  rocket 
oxidixera. 

Tke  resalts  of  aa  aaalytical  stady  to  deteraiae 
tke  effect  of  keat  lapat  to  tke  Atlas  IU-2/5  oxi- 
diaer  start  teak  oa  veraiar  eagiae  daratioa  are 


preseated.   Also  preseated  are  tke  resalts  of 
a  test  prograa  to  deteraiae  tke  savlag  affected 
ia  residual  oxidiier  weigkt  tkroagk  tke  ase  of 
a  special  oxidiier  start  teak  allage  flttiag  witk 
iacreased  leagtk.   (Aatker) 


AD-A07  325 
(TISTA/GEC) 


Dl».   27,  30 
OTS  price  $7.60 


Naral  Ordaaace  Test  Statioo,  China  Lake,  Calif. 

DESCRIPTION  OF  A  CONTROL  SYSTEM  FOR  ROCKET-MOTOR 

MASS  MEASUREMENT. 

by  R.  A.  Elstoa.  Jaae  63,  70p. 

NAVMEPS  835A;  NOTS  TP3241   Uaclassified  report 

Descriptors:   'Rocket  aotors  (Solid  propel- 
laat),  Coabastioa,  Captive  tests.  Test  equip- 
aeat.  Theory,  Aaalysis,  Measureaeat.  Desiga, 
Coatrol  systeas.  Mounting  brackets,  Spriags, 
Resoaaace,  Weight. 
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AD-407  551      DlT.   27 
(TISTM/AM)  OTS  price  $3.60 

Vlrglaia  D.,  CkarlottesviUe. 
COMPRESSIBLE  FLOH  OF  AN  AIR-NATER  MIXTURE 
THROUGH  A  VERTICAL.  TMO-DIMENSIONAL ,  CONVERGING- 
DIVERGING  NOZZLE, 

by  J.  F.  Muir  aad  R.  Eickkorn.  Apr  63,  32p. 
PR105P 
Coatract  NoBr362300,  ProJ .  NR09e  03S 

UBClassified  report 


la  cooperatiaa  witk  Princetoa  U. 


J. 


Descriptors:   *Ceapressible  flow,  "Noaales, 
Equatioas,  Coabastioa,  Detonetioas,  Skock  waves, 
Tkeory,  Flaid  flow.  Gas  flow,  Higk-speed  pko- 
tograpky,  Pressares,  Air,  Mater. 

Tke  pkysical  systea  reported  oa  ia  tkis  paper  is 
tkat  of  the  flow  of  a  gas-liquid  aixture  (specif- 
icelly  air-bubbles  dispersed  in  weter)  through  a 
coavergeat-dl vergent  nozxle  under  aa  overell 
pressure  ratio  safficlent  to  choke  the  flew  et 
the  aoxale  throat.   In  all  tke  results  reported 
kereia,  tke  tkroet  pressure  wes  keld  et  about  oae 
ataospkere.   Tke  paraaeters  varied  were  tke  air- 
water  aass  ratio  (to  ackieve  valaes  of  tke  tkroet 
volaae  flow  fractioa  raagiag  approxiaataly  froa 
0.1  to  O.fr),  tke  apstreaa  pressare  aad  tke  over- 
all pressare  ratio.   Pressare  aeasareaeats  were 
takea  ia  tke  aixiag  seetioa  aad  at  tkree  loca- 
tieas  ia  tke  aoaale:  upstreea  of  tke  coavargent 
seetioa,  at  tke  tkroet,  aad  in  tke  divergeat 
seetioa  aeer  tke  nossle  exit.   Tke  aass  flow 
rates  and  teaperatures  of  tke  air  and  water  were 
aeasared  ekeed  of  tke  aixiag  section.   A  Fastax 
caaere  was  used  to  take  kigk  speed  aotioa  pic- 
tares  (5000  fraaes  per  see.)  ef  tke  flea  ia  tka 
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viciaity  ef  tke  aeiile  tkreat.   Tke  experiaental 
pressure  ratios  aad  veleeities  are  pieesented  as 
fuBCtions  of  aass  aad  volaae  ratios  and  coapared 
witk  values  predicted  bv  existiag  hMogeaeoas 
aixtare  theory.  (Author) 

A0-i07  558     Div.   27,  12 
(TISTA/LSK)  OTS  price  $12.00 

Beech  Aircraft  Carp.,  Boulder,  Colo. 
ESTABLISHING  TANK  DESIGN  CRITERIA  FOtR  LIQUID 
HYDROGEN  ROCKETS.   VOLUME  IV  -  FLIGHJi;  SIMULATION 
TEST  PROGRAM.  I 

Fioal  rapt,  for  period  eadiag  31  Jaa  162, 
by  H.  L.  Breckearidge  aad  D.  C.  Vaaadady. 
Juae  63.  U7p.  Rapt.  ae.  8768 

Coatract  AF33  616  515i,  ProJ.  308i.  [task  3030i 
AFFTC  TR60  4,3,   vol.  i    UaelaiaifiaM  report 

Deseriptorii   •Faol  taaks,  TitaaiaM  alloys, 
Staialess  steel.  Theraal  stresses,  IPropellaat 
teaks,  Tkeraal  iasalatloa.  Space  eaviroaaeatal 
coaditieas.  Liquefied  gases.  Test  i«etkods. 
Maaafactariag  aetkods.  Space  flight.  Siaala- 
tiea,  Liqaid  rocket  faels.  Desiga.  Hydregea. 
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AD-^07  596      Div.   27,  15 
(TISTP/FEM)  OTS  price  $2.60 

Aeroaautical  Research  Associates  ef 

N.  J. 

THE  SUPERSECULARITIES  IN  WEAK  COUPLI 

THEORY. 

by  Guide  Saadri.   Jaae  63.  20p.  Tee 

ARAP6R 

ProJ.  NR098  038 

Daelassitied 


la  cooperatiaa  with  Virgiaia  U 
Coatract  Noar362300.   Report  oa  ProJ 
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report 


Ckali^lottesville, 
«   Sqaid. 


Stribatloi 
ctioaal 
<tloaf . 
ffasioB, 


It  kas  beea  skowa  tkat  tke  kigker  orlder  kiaetic 
eqaatioas  are  divergeat  la  aa  irrepateable 
fasbioa.   Tke  siagalarlties  are  deteJBaiaed 
eoapletely  la  tke  atk  order  s-body  d|tstri- 
batioa  function  for  tke  weak-coapl iajd  kiaetic 
tkeory  ( tupersecalaritles) .   (Aatkerjj 

28.    PSYCHOLOGY  AND  HUMAN 
ENGINEERING 

AD-407   056  Div.      28.    30.    1 

(TISTM/OON)    OTS   prlee  $9.10 

Deaglas   Aircraft  Ce. ,    lao..    Saata 
ARMY-NAVY    INSTRDMINTAT ION    PROGRAM. 


Meil 


ea,   Calif. 
r>IXID   WING 


RESEARCH    PRASE. 

Technical    Suaaary. 

1    May   63.    96p.    Rept.    no.    UWi 

Coatract  Noar107600 

Uaclassified  report 

Sappleaeat  to  ANIP  Historical  Report  No.  ^0641A. 

Deserlptorsi   'Reports.  'iBStruaeatation.  Deta 
processiag  systeas.  Siaulation.  Materials.  Dis* 
play  systeas,  Operators  (Persoaael),  Pilots, 
Aviatiea  persoaael,  Coapaters,  Bibliograpkles. 
Detectors. 


AD-^07  08^     Div.   28 
(TISTB/DGH)  OTS  price  $1.10 

Vaaderbllt  U. ,  Nashville,  Tenn. 
THE  PICTURE  DESCRIPTION  TEST:   A  PRELIMINARY 
REPORT.  '^ 

by  Carroll  E.  Ixard,  Don  H.  Randall,  aad 
Eugene  S.  Cherry.  Apr  63.  6p.  TR16 
Contract  Nonr21^903 

Uaclassified  report 

Descriptors:   'Roactioa  (Psychology),  'Pho- 
tographs, "Persoaality.  Stiaulatioa.  Head, 
Photographic  aaalysis,  Psychoaetrics.  Eaotioas, 
Verbal  behavior.  Projective  techaiqaes. 
Perceptioa. 

Ia  the  developaeat  of  a  techalque  for  aeasariag 
deviatioas  ia  the  perceptual-affective  response 
to  pictares  of  people  (Pictare  Descriptioa  Test) 
(PDT)  a  wide  variety  of  pictures  of  people  ex- 
pressiag  varyiag  degrees  of  positive  and  aegative 
affect  were  preseated  to  a  large  auaber  of  sub- 
jects or  Judges  with  the  request  that  they  sapply 
verbal  descriptioas  of  the  pictures.   These  free 
respoBses  obtaiaed  la  wrlttaa  or  oral  fora  wore 
stadied  for  coaaoa  deaoaiaators.   Ia  this  way 
three,  four,  or  five  teras  were  derived  which 
would  be  very  frequeatly  chosen  as  descriptive 
of  a  given  pictare  aad  aa  equal  auaber  that  weald 
be  very  iaf reqaeatly.  coasidered  as  descriptive. 
A  parallel  step  was  to  present  a  large  auaber  of 
pictures  to  Ss  aad  with  each  pictare  a  set  of 
eight  or  ten  words  selected  by  a  few  Judges.   Ss 
were  asked  to  pick  tke  aost  descriptive  word,  tke 
secoad  aost  descriptive,  tke  tkird  aost  de- 
scriptive, aad  tkoB  to  pick  tke  word  tkat  was 
aet  descriptive  at  all.   Froa  tkese  two  sources 
of  data  a  set  of  six  words  were  derived  for 
eack  of  56  pictures,  tkree  of  wkich  seeaed  to 
be  rather  highly  descriptive  of  the  picture  aad 
three  of  which  seeaed  to  be  ckaracteristieally 
BOB-descriptive.   (Autkor) 


AD-ii07  139     Div.   28 
(TISTB/MS)  OTS  price  $1.10 

Harvard  0.  Medical  School,  Bostoa.  Mass. 

SOME  FACTORS  AFFECTING  DISAGREEMENT  IN  A  SMALL 

GROUP. 

by  David  Skapiro  and  Mono  E.  Heraingstar.  Jaa  63, 

9p.  TR6 

Coatract  Nonr1866A3,  ProJ.  NR170  518 

Oaclassified  report 

Oescripterst   *Groap  dyaaaics,  'Decisioa 
aakiag,  Bekavier,  Social  coaaaaications. 

A  study  was  aade  ef  tke  degree  to  wkick  groups  of 
3  persoas  disagree  ia  achieving  decisioas  ia  a 
siaple  task  as  a  fuactiea  of  several  experiaeatal 
and  subject  variables.   It  aay  be  coacladed  tkat 
disagreeaeat  as  a  process  of  iateractioa  ia 
achieving  a  decision  is  acre  closely  related  to 
the  indivldaals  ia  a  group  and  to  their  charac- 
teristic ways  of  approaching  a  task  tkaa  te  tke 
ckeracteristics  of  tke  task  itself,  at  least  in 
tke  laboratory  sitaatioa  used.   Ia  stadyiag  how 
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p««pl«  latcract  i«  ■cbicvlag  decliiom.  «•  afttd 
b*  l»ti  eoHceraed  with  the  objective  ebaracter- 
Isties  ef  tbe  task  aad  aora  witb  the  ways  people 
approach  aad  iateract  la  fladlag  solatloas  to 
probleac.   (Aatkor) 


AO-407  UO     DlT.   28.  16 
(TISTB/DGH)  OTS  price  92.60 

Harvard  U.  Medical  School,  Boctoa,  Mats. 
SOCIAL  ISOLATION  AND  SOCIAL  INTERACTION.   A  BC- 
HAVIOIAL  AND  PHYSIOLOGICAL  COKPAIISON, 
by  David  Shapiro,  f.    Herbert  Lelderaaa.  aad 
■oaa  E.  Moralagstar.   Jaa  63,  28p.   TI5 
Coatraet  Noar186643,  FreJ.  NI170  $18 

Uaelaatifled  report 

Deicrlptorsi   •Seeiolo«y,  ••ebavior,  •Social 
coMiaalcatloa,  Galvaalc  ikla  respoate,  Coafiaed 
eavlroaaeats.  Caltare,  ■•tlvatlea.  Stlaalatloa. 
leactloa  (Psjrcholoffjr) .  Motor  reactloaa.  le- 
flexet,  Decltloa  aaklag.  Group  djraaalci, 
Seasery  deprlvatloa. 


lightjr-foar  weaea  perforaed  a  s 
coadltloai  of  aocial  liolatioa 
actloB  ia  a  3-'persoB  groap.   Su 
la  the  taak  «ere  aade  eqaivalea 
tleas.  aad  the  order  of  the  exp 
balaaced.   Heaa  level  aad  varla 
havloral  laltiatiea,  galvaalc  ■ 
heart  rate  were  eoapared.   The 
■tratei  that  the  aoclal  tettiag 
lologlcal  reapoaae  aa^d  perforaa 
Soae  aeatarei  are  leailtlva  to 
tloat  aad  the  order  la  ahleh  th 
others  appear  to  reflect  relatl 
actoristUs  af  the  ladlvldaal. 
this  itady  have  lapllcatloai  fe 
oa  the  soclaliaatloa  of  behavio 
leal  proceitei.   (Aathor) 


AD-A07  175      Dlv.   28 
(TISTB/IS)  OTS  price  13.60 
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of 


Research  Ceater  for  Croap  Dyaaalcs,  U. 

■Ichigaa,  Aaa  Arbor. 

THE  BFFECT  OF  APPARENT  PERPORHANCE  AND  GROUP 

SUCCESS  ON  CHANGES  IN  STATUS  VITHIN  A  GROUP 

STRUCTURE. 

by  Bageao  Barasteia.  Robert  B.  Zajoac,  and 

Jaaes  J.  Taylor.  Bar  63.  35p.  TR22 

Coatraet  Hoar12204.  ProJ.  NR170  309 

Oaclasslfied  report 

Descriptorst   *Gro«p  dynaaies,  Perforaance 
tests,  Ef fecti veaess . 

This  stady  exaalaed  efforts  by  aeabers  aader  coa- 
tinaoas  or  aider  iateraltteat  groap  saecess  to 
iadace  a  statas  chaage  which  woald  aaxlaiie  the 
valae  of  groap  perforaaacos.   Cooperative  foar- 
aaa  statas  hierarchies  perforaed  a  groap  reactioa 
tiae  taak.   Boabers  were  to  react  qalckly  eaoagh 
to  preveat  the  appearaace  af  a  failure  sigaal. 
The  latter  aas  coatrolled  by  E,  appearlag  accord- 
lag  to  a  fixed  sehedale.   Group  success  occurred 
whoa  at  least  two  aoabers  beat  the  sigaal  (the 
groap  was  eligible  to  receive  poiats  toward  • 
prise).   The  oxteat  of  saaeoss  (aaaber  of  poiats 
received)  depeaded  oa  the  status  of  the  suceess- 
fal  ladividaals,  high  statas  aeabers  eoatributlag 
aore  to  the  group  total  thaa  low  statas  aeabers. 
Pollowiag  each  block  aeabers  voted  privately  oa 
desired  status  roassigaaeats.   Votiag  ladicated 
that  efforts  at  status  reasslgaaeat  which  restore 
the  fit  betweea  appareat  and  appropriate  success 
occurred  aore  rapidly  aad  aore  frequeatly  aader 
coatiaaofs  thaa  aador  lateiaittoat  groap  saeeosa. 


Sach  efforts  were  curvl liaearly  related  to  statas 
with  occapaats  of  extreae  statuses  aakiag  earlior 
aad  aore  frequoat  efforts  thaa  occapaats  of  ia- 
teraedlate  statases.   (Aathor) 

AO-^07  176     Dlv.   28,  32 
(TISTB/DGH)  OTS  price  |3.60 

Rasaarch  Caator  for  Groap  Oyaaaics,  U.  of 

MichigoB,  Aaa  Arbor. 

THE  EFFECTS  OF  STATUS  ON  GROUP  AND  INDIVIDUAL 

PERFORNANCB. 

by  Eugoae  Barasteia,  Robert  B.  Zajoae,  %mt 

Jaaas  J.  Taylor.  Bar  63.  38p.  TR23 

Coatraet  Near  122^34,  ProJ.  NR170  309 

Uaclasslflad  rapart 

Ooscrlptorsi   •Groap  dyaaalcs.  •Botivatioa, 
•Perforaaace  tests.  Reflexes,  Stiaulatioa, 
Aaalysis  of  variaace.  Visual  slgaals,  Display 
systoas.  Reactioa  (Psychology). 

Roaetloa  tiao  parfaraaaao  was  oxaalaad  la  a  groap 
settiag.   Boabers  wore  to  roaet  quiekly  oaough  to 
preveat  a  failure  sigaal  froa  appearlag.   The 
latter  was  coatrolled  by  E.  appearlag  aecordiag 
to  a  fixed  schedule.  The  oxteat  of  saecess  da- 
poaded  oa  the  statas  of  the  saeeossfal  aoabars, 
high  statas  aoabars  baiag  able  ta  coatribato 
aore  poiats  ta  the  total  thaa  low  statas  aoab- 
ars.  Stataa  distlaetiaas  aora  iatrodaead  fol- 
lowiag  praotieo.   After  each  oxporlaoatal  blaek 
aeabers  privately  voted  oa  desired  statas 
ehaages.  Oa  the  first  foar  oxperiaoatal  blocks, 
ladlvldaal  saecess  was  scheduled  to  prodace  aa 
optiaaa  fit  betweea  aa  occupaat's  perforaaace 
aad  that  deoaod  appropriate  ta  his  states.  After 
block  four  dlscrepaacies  wore  iadaced  betweea 
appareat  aad  apprapriate  perforaaace.  (1)  latro- 
daetloa  of  statas  distlaetiaas  praduead  a  geaoral 
deeroase  ia  RT.  (2)  Later  porforaaaaa  ehaages 
depeaded  oa  the  direetloa  aad  oxteat  ef  the  dis- 
erepaaey  between  appropriate  aad  appareat  sac- 
eoss.   RT  deereased  whea  saecess  beeaae  less 
freqaeat  thaa  that  appropriate  for  the  status. 
RT  lacreased  whea  saecess  beeaae  aore  frequeat 
thaa  appropriate.  (3)  Mhea  a  persisteat  dis- 
erepaacy  led  the  group  to  chaage  a  aaaber* s 
-statas,  perforaaace  ehaages  followedt  aa  iaerease 
la  status  redaeed  RT;  a  redaetioa  la  statas 
laeroased  RT.   (Author) 

AD-407  377     Dlv.   28 
(TISTB/DGH)  OTS  price  12.60 

Vaaderbilt  U. ,  Nashville.  Tenn. 

THE  EFFECT  OF  NATURAL  AND  INDUCED  AFFECT  ON 

AUTONOMIC  AND  INTELLECTUAL  FUNCTIONING, 

by  J.  Robert  Ma^k  aad  Carroll  E.  Isard.    Apr  63, 

30p.   Technical  rapt.  ao.  15 

Coatraet  Notr2U9  03 

Daelasslfiad  report 

Descriptors!   •Behavior,  •Attitades,  Eaotloas, 
Aaxiety,  Galvaaie  skin  respoate,  Aatoaoaie 
aervoBS  systea,  Reasoalag,  Socloaetries.  Aaaly- 
sis of  variaace,  Stiaulatioa,  Motor  reaetioas. 

lavestigatioas  were  aade  of  the  slaaltaaeoas  ef- 
fects of  aatural  aad  iadaced  affect  apoa  aatoaoaie 
aad  intoUectaal  faactioaiag.   Heart  rate,  skia 
teaperataro.  aad  rate  of  sweat  were  selected  as 
the  aeasares  of  eatoaoalc  activity.   Probleas 
of  ingenuity,  aaltiple  uses,  digit  spaa  reversed, 
aad  letter  assoeiatloa  were  the  tests  ased  ta 
aeasare  iatellectaal  productivity.   (Aathor) 

A0-i07  i05     Dlv.   28 
(TISTP/AH)  OTS  price  94.60 

Haaaa  Eagiaeeriag  Lab.,  Aberdeea  Proviag  Groaad. 
Md. 

A  TECHNIQUE  OF  INVESTIGATING  TANE  GUNNER 


1 


1 


QUARTERMA2 


TRACKING  ERROR, 

by  Fraaels  M.  Melatyre,  Jeha  0.  Haagh 

David  A.  Polefka.   Sep  62.  Op. 

MEL  TM20  62  Uaelassified  r«| 

Oeseriptorsi  •Tracklag,  •Haaaa  eagia 
•Gaaaery  traiaers,  Errors,  Guaaery,  I 
tatiaa,  Metlea,  Desiga,  Taaks  (Ceabat 
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EQUIPMENT  AND  SUPPLIES  -  Division  29 

tralaiag  effects.   It  was  detoraiaed  that,  evea 
aaoag  experieaced  subjects,  perforaaace  slgaifi- 
eaatly  iaproved,  both  with  regard  to  (1)  the 
deteetioa  of  iaflight  eaergeaeies  aad  (2)  the 
aaiataaaace  of  aerodyaaale  stability.   Recoaaea-  . 
rlag,       datioas  are  aade  for  iaproveaeats  ia  external 

jstruaea-     visual  displays  to  eahaace  the  training  value  of 

Ivehieles).   flight  siaalators.   (Aathor) 
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AD-407  i06 
(TISTB/DGH) 


Div.   28 
OTS  price  |1.60 


Aberdeea  Proviir  Groaad, 


Haaaa  Eagiaeeriag  Lab. 
Hd. 

A    METHOD   FOR    INCREASING    EFFICIENCY   OF   IftAL   CHECK- 
READING. 

by  Sidaey  G.    Datheviky   aad   Saa  Glucksb^fg. 
Mar   63.    7p. 
HEL  TM6  63 

Uaelassified   reri^ 


act<  s 


teeha  ique 
lechaiques 


t 


Descriptors:   •Display  systeas,  •Cloijl 
•Iastraaeat  dials,  Eff ectiveaess,  Peeforaaace 
tests.  Errors,  Haaaa  eagiaeeriag,  Bad^ 


The  eoaveatloaal  eheck-readlag  display, 
dials  la  rows  aad  coluaas  with  poiateri  aligaed 
at  the  12  o'clock  positioa,  was  coapart^  to  a 
slailar  display  with  polaters  coaaeetec  Iby 
straight  liaes,  i.e.,  with  the  poiateri  la  aoraal 
positioa  they  are  seea  as  segaoats  of  i traight 
liaes.   Ia  this  latter  display,  called  the  ex- 
teaded-llae  display,  the  sabjects'  tati  was 
aerely  to  detect  a  break  la  a  liae,  ral |er  thaa 
to  detect  a  deviaat  poiater.   Detectioi  of  devi- 
aat  dials  was  coatlsteatly  superior  wit |  the  ex- 
teaded-llae  display;  the  displays  did  i^t  differ 
with  respect  to  the  observers'  ability  \o    loca- 
lise deviaat  dials  la  the  display  arra^ 
(Aathor) 


AD-407  UO     Dlv.   28,  1 
(TISTB/DGH)  OTS  price  910.10 

Coartaey  aad  Co.,  Philadelphia,  Pa. 

THE  PILOT'S  VISUAL  TASK.   A  STUDY  OF  V)$UAL 

DISPLAY  REQUIREMENTS, 

by  Hark  G.  Pfeiffer.  N.  Crawford  Clarkil  aad 

Jaaes  M.  Daaaher.  Mar  63.  117p. 

Contract  N61339  783 

NTDC  NAVTRADEVCEN  783  1     Uaelass  1  f l4)d  report 
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AD-407  496     Olv.   28,  5 
(TISTB/AAR)  OTS  price  95.60 

Texas  lastruaents  Inc.,  Dallas. 

SPEAKER  RECOGNITION. 

Fiaal  rapt., 

by  Gary  L.  Holagrea.  May  63.  42p. 

Coatraet  AF19  628  345.  ProJ.  4610,  Task  461002 

AFCRL  63  119  Unclassified  report 

Descriptors:   •Voice  coaaaaieatioa  systea. 
Speech,  Saaples,  Recordlag  systeas, 
Measaraaeat.         * 

This  research  Is  coaceraed  with  deflalag  a  per- 
ceptaal  space  wlthia  which  llsteaers  locate 
voices,  to  the  ead  that  the  effects  of  aaaipa- 
latiag  speaker,  hardware,  aad  listeaer  charac- 
teristics caa  be  aeasared,  aad  eventually,  that 
specif Icatioas  for  eleaeats  of  the  coaaaaieatioa 
systea  caa  be  prepared  to  produce  the  desired 
systea  characteristics.   Ia  the  experiaeats 
taped  speech  saaples  were  rated  by  llsteaers 
asiag  Osgood's  seaaatic  differential  aethod. 
Previous  study  Indicated  oaly  foar  basis  diaea- 
slont  were  reqalred  to  accouat  for  ratlags  givea 
speakers  oa  a  large  aaaber  of  characteristics. 
Ia  a  secoad  experiaeat,  a  redaeed  anaber  of 
characteristics,  selected  froa  the  origlaal  list 
as  best  represeatlag  the  foar  aecessary  factors, 
was  ased  by  llsteaers  to  rate  speakers  froa 
AFCRL's  speaker  library.   The  experiaeatal  desiga 
allowed  exaaiaatioa  of  the  effects  oa  ratlags  dae 
to  dlfforeaees  betweea  llsteaers,  dae  to  repetl- 
tloa  of  the  ratiag  task,  aad  to  order  of  speaker 
preseatatioa.   Results  of  these  exaaiaations  aad 
the  followiag  are  preseated:   The  adequacy  of 
origlaal  factors  to  accouat  for  listeaeri' 
ratlags;  The  dlf f ereatiatloa  between  speakers; 
The  reliability  of  ratlags;  The  faalliarlty  of 
previously  uaheard  voices.   (Aathor) 


29.   QUARTERMASTER  EQUIPMENT 
AND  SUPPLIES 

AD-407  013     Dlv.   29,  16,  28 
(TISTM/ODN)  OTS  price  91.10 

Arctic  Aeroaedical  Lab.,  Fort  Halawright,  Alaska. 

A  NEM  HEAVY  MINTER  FLYING  CLOTHING  ASSEMBLY, 

by  Jaaes  H.  Veghte  aad  Jaaes  I.  Clogston.   Sep  61, 

9p. 

AAL  TN61  4  Uaelassified  report 

Descriptors:   •Flight  clothlag.  Physiology, 
Acceptability,  Cold  weather  tests.  Polar  re- 
gioas,  Skia,  Body  teaperatare,  Arctic  tests. 
Tests. 
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Sicb  ■■  ■■••■bly  Hat  d«Tlt*4  aad  coaparad  Mltk 
tfea  itaadard  atiaablj  by  ataaarlaQ  varloat 
ybjiiolaflleal  raspoaaas  ot   sabjaets  ia  cold 
•avlraaaaats.   (Aathor) 


AD-^07  452      Diw.   29.  U 
(TISTM/ODN)  OTS  prlea  |2.60 

Naval  Propallaat  Plaat,  ladlaa  Haad,  Nd. 
SOME  CONSIDERATIONS  ON  PLASTIC  MATERIALS  FOR  US£ 
AS  SAFETY  CONTAINERS, 

by  lartla  F.  Zlaaar  aad  Laa  K.  Aiaoka.  15  Apr  63. 
21p. 

NavVapa  rapt.  8030  NPP  Taehaieal  Rapt.  130 

Daelasilfiad  raport 

Oaiertptorat   *Iaaeyaaata  plasties.  *Coataiaars, 
"Polyathylaaa  plastics,  'Plasties,  Safaty  da- 
ricas,  Nitroglyearia,  Oatoaatioas,  Taasila 
propartias,  Tasts,  Alaaiaaa,  Styraaa  plastics, 
NyloB,  Acrylic  rasias,  Halocarboa  plastics, 
Explosloas,  Explosloa  affaets,  Coaf IgaratioB. 
Explosiva  aatarials.  Shock  (■achaaics), 
Attoaaatioa. 


Oavalopaaatal  atadlas  vara  aada  with 
ceataiaars.  Tha  affocts  of  aatarial 
shape  aad  aisa  of  both  iaaaar  vials 
ars,  aad  tha  shoek  attaaaatiaa  of  th 
aatarial  vara  laTOStigatad.  Varleas 
■ara  avalaatad  as  possibla  eaadidata 
aatiaf  tha  eaataiaars.  Palyathylaaa 
ta  safaly  hald  caaparativaly  large  1 
axplosiva  aatarials.  irara  davalopad 
fated.  A  10-aa-dia.  eoataiaar  eaa  a 
staad  tha  axplosioa  of  15  V  of  aitra 
a  32-ca-dia.  caataiaar  eaa  withstaad 
af  500  f  af  aitrogly&aria.  Tha  saal 
••Iffhs  0.775  kf  aad  eaa  easily  be  ha 
haad;  tha  larger  eoataiaar  weighs  le 
aad  is  easily  aada  portable  with  ear 
ar  by  traaspertlag  la  cart.   (Aathor 
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30.   RESEARCH  AND  RESEARCH 
EQUIPMENT 

A0-i06   87i  01*.      30 

(TISTP/FR)    OTS   price   $10.10 

Sylvaaia  Klaetroalc   Systoas,    Neodhaa,   lass. 

■OBIU  A   MBIDIC   COBOL  COMPILSR. 

Qaartarly  pragrass    rapt.   ae.    2,    1   Hay-I   Oct   62. 

1    Oct   62.    It.    Rapt.    aa.    063  4N 

Caatract  DA36  039sa89231 

Uaelasrifiad  raport 

Deseripterst   *Prograaalag  (Coapatars), 
PrograBaiag  laagaages,  Digital  caapaters, 
Aray  aperatiaas. 


dariag  this  raportiag  period  iacladad 
g  aad  tha  begiaaiag  of  package  testiag 
lOIC  NOBILE  Raas.   Raas  1.0.  1.1.  2. 
e  Noa  I/O  Geaarators  are  ready  ta 
va  begaa  package  testiag.   The  seg- 
f  Raa  1.3  aad  the  I/O  Geaaratar  is 
Ne«  eediag  is  eoapleto  for  the  sert- 
aes.   The  folloalag  areas  are 

(1)  aodifieatiaa  af  raas.  (2) 
staas  tape,  aad  (3)  tape  allaeatiea 

(Aathar) 


AD-i06  889  BIT.      30,    16 

(TISTH/OON)   OTS  price  #1.25 

Bioteehaology  Lab..    D.    of  Calif.,    Las  Aagelas. 
PEASIBILITT   STODT   OF   A    SMALL  THERMAL  CHAMBER    FOR 
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PROGRAMMED   TRANSIENT    INCREASES   AND   DECREASES    IN 

TEMPERATURE. 

Fiaal    rapt. ,  ^ 

by  Jereay  Crocker  aad  Joha  Lyaaa.  Mar  63.  36p. 

63  1 

Caatract  AF33  616  6763.  PreJ.  7222.  Task  72220^ 

AMRL  TDR63  15  Daelassifled  report 


Report  ea  Biophysics  of  Flight. 


Perforaaaca  specif icatioas 

of  a  rate  of  chaaga  of 

200  F  per  aiaate  aad  a  aaxl 

aaa  teaporatare  of 

600  F  Here  arbitrarily  set 

for  a  possible  theraal 

chaaber  facility.   Varioas 

ware  exaaiaed  aad  the  decii 

ioa  «as  aada  to  aaka 

a  special  stady  of  a  flaid 

wall  theraal  chaaber 

specif icatioas.   It  was  foi 

ad  that  it  shoald  bo 

possible  to  coBstract  a  eircBlatiag  flaid  wall 

chaaber,  asiag  eoaaereially  aTsilabla  sllieoaa 

derlTatlTO  fields  for  aadei 

$i0  per  sqaara  foot 

of  area,  plas  a  fixed  cost 

for  eoatrolliag 

eqaipaeat.   Based  oa  approa 

iaate  figares.  it  was 

coacladod  that  aa  8-foot  ek 

aaber,  aeetlag  tha 

desired  specif icatioas  aad 

with  a  capability  for 

extoadiag  its  operatioa  lata  a  theraal  raage 

beloH  rooa  teaporatare,  cos 

Id  be  coastracted  for 

aader  $50,000.   (Aathor) 

AD-4O6  919     DiT.   30.  2 
(TISTP/GRM)  OTS  price  $5.60 

Northwestera  0.,  Eraastoa,  111. 

A  SURFACE-FITTING  PBOGBAM  SUITABLE  FOR  TESTING 

GEOLOGICAL  MODELS  WHICH  INVOLVE  AREALLY-DISTRI- 

BUTED  DATA, 

by  E.  H.  Tiaothy  Mhittaa.   1963.  56p.  TR2 

Caatract  Naar122826.  Task  389  135 

Uaelassifiad  rapart 

Descriptors:   "Geology.  'Data  precessiag  sys- 
teas,  Polyaoaials,  Matrix  algebra.  Partial 
differeatial  eqaatioas,  Paached  cards.  Model 
tests,  Prograaaiag  (Caapaters). 

A  sarfaee-f ittiag  prograa  is  girea  Mhieh  is 
saitable  far  testiag  geological  aadels  which  ia- 
TOlTe  areally-distribated  data.   The  Fartraa 
listiag  aad  prograa  flow  charts  are  girea  la 
fall.   The  aethod  of  atilisiag  the  sarface-fit- 
tiag  prograa  is  described  ia  detail  with  the  aid 
af  aa  actaal  exaaple.   (Aathor) 

AO-4O6  930     DiT.   30,  9 
(TISTP/MFA)  OTS  price  $2.60 

Hatkias-Johasoa  Co.,  Palo  Alto,  Calif. 
RESEARCH  ON  GASEOUS  OPTICAL  MASER  TO  DEVELOP  HIGH 
CONTINUOUS  NAVE  POMER  AT  OPTICAL  VAVELENGTHS. 
lateria  eagiaeeriag  rapt.  aa.  2,  1  Aaf-31  Oct  62. 
by  S.  E.  Sebattka.   31  Oct  62.  17p.  M  J62  606t8 
Caatract  AF33  657  8986 

Oaelassified  report 

tfeseriptorst   'Lasers.  Gases,  Heliaa.  Neea. 
Discharge  tabes,  Electroa  beaas.  Diffractiaa, 
Optical  eqalpaeat.  Mirrors,  laaisatiaa,  Oesiga. 

He-Ne  gas  lasers  at  bath  1.15  aicraas  aad  6328 
aagstroas  hare  beea  saccessfally  operated  dariag 
the  past  qaarter.   These  lasers  are  of  coBToa- 
tioaal  desiga  aad  the  resalts  hare  deaoastrated 
the  soaadaess  of  the  apparatas  aad  the  fabriea- 
tiaa  techaiqaes.   Detailed  calcalatioas  ladicata 
that  the  aatpat  poaor  af  a  twa-ragioa  He-Ne  laser 
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aay  aot  be  Halted  by  He  aetastable 
ioaisiag  collisioas  for  IctoIs  ap  t 
orders  of  aagaitade  higher  thaa  are 
froa  coBToatioaal  gas  lasers.   The 
will  be  erea  higher  if  the  cross  se 
saaller  thaa  the  pessiaistic  tbIhc 
calcalatioas.   The  resalts  of  farth 
calatioas  are  also  iacladed  ia  this 
Fabricatioa  techaiqaes  for  a  gridde 
hare  beea  largely  dereloped,  aad  co 
proceediag.   Aaother  scheae  for  ach 
oatpat  powers  has  beea  coasidered, 
soae  practical  probleas.   The  two-r 
still  seeas  to  offer  aoT%  proaise  t 
type  of  gas  laser.   (Aathor) 


AO-406  9^8     DiT.   30 
(TISIB/WA)  OTS  price  $1.60 


Operatioas  Research  Ibc. ,  Silrer  Spring, 
DESIGN  AND  DEMONSTRATION  OF  A  MANAGEMENT 
FORMATION  AND  CONTROL  SYSTEM  FOR  THE  OFF 
CIVIL  DEFENSE, 

by  J.  Paal  Bowliag,  Rayaoad  0.  Miatz,  ai 
T.  Arthar  Saith.   1963,  9p.  TR20A 
Coatract  OCD  0S62  286 

Oaelassified  repol^t 
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Descriptors:   •CItU  defease  systeas. 
coaaaBicatioa  systeas,  Procareaeat, 
Shelters.  RadioactlTa  falloat.  Models. 
systeas.  Statistical  aaalysis,  Maaa 

eagiaaariag. 


The  parpose  of  this  project  is  to  desigBJ'aad 
deaoastrate  tha  feasibility  of  a  aaBsgeHaBt 
iaforaatioa  aad  coatrol  systea  of  CD  faaiatioas 
aader  the  Jarisdictioa  of  the  Assistaat  Secretary 
of  Defease  (CItII  Defease).   The  specifidd  areas 


able 
two 
ble 
g  lerel 

ia  the 
gB  cal- 

tube 
iOB  is 
higher 
poses 
aser 

other 


Md. 
,IN- 
ICE  OF 


of  aaalytical  iaterest  are  those  of  co 
tioB,  problea  defiaitioa.  aad  policy  ia- 
pleaeatatioa.   (Aathor) 


AD-407  041      DiT.   30,  25,  8,  16 
(TISTP/MH)  OTS  price  $18.00 

Research  Lab.  of  Electroalcs.  Mass.  last 
Tech.,  Caabridga. 

(No  title). 

Qaartarly  progress  rept.  ao.  69. 

by  H.  J.  Ziaaaraaaa.  G.  G.  HarTey.  aad  N 

OaTeaport.  Jr.   15  Apr  63.  265p. 

Uaclassified  rep 


oit 


Descriptors:  •Research  prograa  adalai 
MlcrowaTO  spectroscopy.  Moleealar  be 
astroaoay.  Noise,  Plasaa  physics.  Ma 
dyaaaics,  Coaaaaicatioa  theory,  Artlfl 
telligeace.  Speech  traasaissioa,  Machl 
latloa.  Physics. 
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A0-i07   068  DiT.      30.    1 

(TISTA/6EC)    OTS    price   $3.60 

Joiat  Parachata  Test   Facility,    El   CeatroLi  Calif . 

USAF  6511th  TEST   GROUP    (PARACHUTE)    AND   0$!  NAVAL 

PARACHUTE   FACILITY. 

rar.    May   63.    31p. 

AFFTC  TIH63  2001       Oaelassified  repack 


Deseripterst   •Parachates.  'Cargo  para 
Drag  parachates,  Ribboa  parachates,  Fl 
testiag,  Parachata  desceats.  Test  eqai 
Parachata  fabrics.  Photo  theodolites, 
EaTiraaaeatal  tests,  Test  facilities. 
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The  parpoae  of  this  pablicatioa  is  to  describe 
tha  Jolat  Parachute  Test  Facility  aparataH  by 
tha  Uaitad  States  Nary  aad  tha  Oalted  Stiles 
Air  Perce.   The  NaTal  Paraahata  Facilitylaad  the 
6511th  Paraehata  Teat  Creep  hart  Jaiaad  ^pgather 


ia  the  operatioa  aad  atilixatiea  of  oae  tastiag 
eoaplex  to  achiaTe  each  serTice*s  specific  ob- 
JeetlTOS  relatire  to  the  testiag  of  retardatioa 
systeas.   The  equipaeat  and  specialized  experi- 
eace  aTailable  at  this  orgaaisatioa  hare  beea 
utilized  la  the  solutioa  of  particular  probleas 
for  all  ailitary  serTiees  aad  also  for  aaay 
iadastrial  orgaaizatioas.   (Author) 

AD^07  070     DiT.   30 
(TISTP/FR)  OTS  price  $10.50 

Sylraaia  Eloctroaic  Systeas,  Needbaa,  Mass. 
MOBILE  DIGITAL  COMPUTER  PROGRAM.  MOBIDIC  0. 
Fiaal  rept..  1  Jaly  58-1  Feb  63. 
by  E.  i.  JerTis.   Feb  63.  It. 
Coatract  DA36  039sc78l64.  PreJ.  3  28  02  201 

Uaclassified  report 

Oeseriptorsi   •Digital  caapaters.  Mobile. 
Special  parpose  coapaters.  Data  processiag 
systeaa,  Aray  operatloaa. 

A  saaaary  af  the  aajor  aetlTltles  aadertakea 
duriag  the  coarse  af  the  MOBIDIC  D  project  froa 
Its  beglBBlag  1  July  1958  through  31  Jaauary  1963 
is  preseated.   Leadlag  characteristics  of  the 
systea  aad  of  the  iadlTidual  aalts  which  wake  up 
the  aystea  are  described.   OTerall  coaclnsloas 
relatiag  to  equlpaeat  desiga  together  with 
resultaat  receaaeadat loss  are  treated.   Also 
suaaarised  are  coafereaces  held,  lectures  glTei, 
aad  publlcatloas  geaerated  dariag  the  life  af 
the  project.   (Anther) 


AD-407  174     DiT.   30,  8 
(TISTP/FEM)   OTS  price  $4.60 

Harry  Diaaond  Lab.,  Hashington.  D.  C. 
DIOOELESS  MAGNETIC  CORE  LOGIC  CIRCUITS, 
by  Dale  L.  Haailton.  15  Aug  62,  50p. 
Proj.  46345 
HDL  Rept.  TR1072 

Oaelassified  report 

Descriptors:   'FerroBagaet ic  aaterials. 
•Magnetic  cores.  •Coaputer  logic.  Magaetic 
core  storage.  Matheaatical  logic.  Gates 
(Circuits).  MlcroainiaturisatioB  (Elect roaics) , 
Hysteresis.  Electric  carreats.  Coils,  Switch- 
lag  circuits.  Circuits. 

The  ability  to  perfora  all  the  basic  logic  fuac- 
tioBS  associated  with  aeaory.  aad-gates.  or- 
gates,  and  not-gates  by  using  circuits  coaposed 
OBly  of  square  loop  aagaetic  cores  aad  iatercoa- 
necting  wire  is  reported.   A  design  procedare  is 
giren  for  all  the  basic  logic  circuits,  a  coia- 
cidence  detector,  and  a  shift  code  couater. 
These  circuits  were  dereloped  using  ainiature 
ferrite  cores  that  haTO  switchiag  tiaes  oa  the 
order  of  aicroseconds.   (Author) 


AO-407  200     DiT.   30,  12,  26.  23 
(TISTP/JEA)  OTS  price  $5.60 

RAND  Corp..  Saata  Hoaica.  Calif. 

DETERMINING  ECONOMIC  QUANTITIES  OF  MAINTENANCE 

RESOURCES:   A  MINUTEMAN  APPLICATION, 

by  Chaaacey  F.  Bell  aad  Miltoa  Kaaias.  Jaa  63, 

50p.   RM3308PR 
Coatract  AF49  638  700 

Uaclassified  report 

Descriptors:   •Waapoa  systeas.  •Haiataiaability. 
Ecoaoaies,  Operatioa,  Job  aaalysis.  Malfaae- 
tioas.  Costs.  EffectlToaess.  Reliability, 
SpacifieatioB.  Tiae,  Traiaiag,  Guided  aissiles 
(Surface  to  sarface). 

This  Maaaraadaa  iatrodaeas  a  taehaiqaa  for  coa- 
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Divlflloii  30  -  RESEARCH  AND  RESEARCH  EQUIPMENT 


yitlig  ■•■power  •■«  tqaipaaat  rcqalraatiti  that 
takas  lata  aaeaaat  thraa  eritiaal  aad  fraqaaatly 
avarlaakatf  faatart.  Tkata  arat   tka  raadaaaaat 
af  tka  fallara  pattara  —  tka  aaaartaiaty  of  tka 

tiaa  aay  partlealar  ■alfaaetioa  vill  acear)  tka 
■arkaklft  palley  —  vkaa  Balataaaaea  pariaaaal 
■ra  aa  daty;  aad  tka  eait-affaetiTaaait  trada- 
aff  —  tka  aarglaal  laeraaaa  la  syitaa  capability 
Mlgkad  agalatt  tka  eaat  af  provldlag  a  aargiaal 
laaraaia  la  raaaaraaa.   Tka  qaaatltlaa  af  aala- 
taaaaca  paraaaaal  aad  graaad  oqalpaaat  aatl- 
■atad  «ltk  tka  tackalqaa  praiaatod  kara  «1U 
aeaaaaleally  aaat  aatleipatad  raqalraaaata  wltk- 
la  tka  acearaay  lialtatlaai  of  tka  tkraa  lapata 
aaoatiary  ta  tka  eaapatatloa.   Tkoaa  arai   fall- 
ara  rata  ar  rallablllty,  rapalr  tiaa  or  aaia- 
talaablllty,  aad  aaat.   (Aatkor) 


AO-iO?  263     DlT.   30 
(TISTP/ri)  OTS  prlco  |2.60 

Pkllco  Corp..  Pala  Alta.  Calif. 

IILISTONB  i  -  PIOGKAH  823  TRACKING  AND  COMMANDING 
OPERATIONAL  COMPUTU  PROGRAM  DESIGN  SPECIFI- 
CATION.  VOLDHI  1. 

U  Jao*  63.  20p.  Rapt.  aa.  VOL  TR2101,  vol.  1 
Caatract  APOi.  695  177 

Daclatdfled  report 

Ootcrlptorit   oCoaaaad  galdaaco,  Tracklag, 
Satallltai  (Artificial),  Pragraaalag 
(Caapatart).  Paackad  tapa,  Oaslga. 

Tka  da*lga  apoelf Icatlaa  is  glvaa  far  tka  Prograa 
823  ipoclflc  Tracklag  aad  Coaaaadiag  (T&C)  apar- 
•tioaal  coapator  prograas.   Tkaro  1>  a  ipaclal 
coaaaadiag  aodale  aad  a  ipaclal  paper  tape 
prograa  aiioeiated  «ltk  tko  Prograa  823  TAC 
.Oporatioaal  Coapator  Prograas.   Tko  special 
Prograa  823  Coaaaadiag  aedale  is  aa  additlaaal 
caMaaadiag  capability  te  tko  Maltiple  Satolllte 
Aagaoatatioa  Coapator  Prograas  (MSAP).   Tko  coa- 
pleted  Prograa  823  TAC  Coaaaadiag  Modale  aill  bo 
dollTorod  as  a  part  of  tko  aodified  MSAP  Master 
Library  Tape.   Tko  special  TAC  Paper  Tape  Prograa 
is  deslgaed  to  sapport  Prograa  823  satellites 
dariag  aa  iatorla  period  at  tka  ladiaa  Oceaa 
Tracklag  Statloa  (lOS)  akoa  tko  coaaaaicatioa 
■Itk  tke  Satellite  Test  Ceater  is  via  a  teletype 
llak.  (Aatker) 


AD-407  269     Di».   30 
(TISTR/CAH)  OTS  price  11.60 

Marry  Dlaaead  Labs.,  Masklagtaa,  D.  C. 

A  CAPSTAN-TYPI  TORQUE  RRGDLATOR  ROR  TIMING 

■OVRMSNTS, 

by  David  S.  Bottay.  31  May  63.  19p. 

ProJ.  i63O0 

HOL  TR  1130  Daelasslflod  report 

Doscrlptersi   •Torqao,  oTlaiag  devices,  Spriags, 
SeasltlTlty,  Tkeory,  Metioa. 

A  capstaa  type  of  torqao  regalatiag  device  is 
described  aad  test  rosalts  af  its  applieatioa 
to  a  raaaway  tialag  aovoaeat  are  preseated. 
(Aatker) 


A0-i07  27i     DlT.   30,  U,  25 
(TISTP/FR)   OTS  price  $.75 

Harry  Dlaaead  Labs.,  Haskiagtoa,  D.  C. 

STATISTICAL  RVALDATION  OF  CALORIMRTRIC  MSASORB- 

MINTS  ON  HRAT-SOORCR  MATERIALS, 

by  SbeldoB  G.  Levia  aad  Robert  E.  Melatyre. 

28  Mar  63,  27p. 

ProJ.  75333 

HDL  TR1028 

daelaisifiad  report 


Descriptorsi   oCalar iaotors,  Callbratlaa, 
Heasaroaoat,  Statistical  aaalysis,  Orgaaia 
•oapoaads,  Aeida.  Callbratlaa. 

A  statistical  stady  was  aade  te  doteraiao  tke 
praelsioa  af  ealerlaatrie  datoralaatieBS  aada 
aa  tka  Parr  Medal  U1 1  ealeriaotor.   la  addltlaa. 
tke  ealerifle  valaea  far  eoBtlaBoas-prodactiea 
kaat-saarea  aaterial  aad  far  aa  axporlaoBtally 
prapared  koaogeaeoBS  aaterial  were  dotoraiaed, 
aad  tke  variability  of  aoasareaoats  are  eoapared. 
It  was  feaad  tkat  operatar-skill  aad  taekaiqaas 
eapleyed  caa  rasalt  la  a  sigaifleaat  laaraasa  la 
tka  praelsioa  af  aaasBraaeats  abtaiaed.   Proee- 
dares  lataaded  te  laoroasa  preeisloa  are  givoa. 
■baa  tko  detoraiaatioas  witk  tke  Parr  Model  U1 1 
eeloriaotor  are  carefally  aade,  tke  variaaea  la 
ealerifle  valaes  daa  te  tke  ealeriaotry  la  saall 
caapared  to  tke  variaaco  of  tke  detoralaatleas 
aade  aa  saaplas  froa  a  typical  raa  of  coatlaaaas- 
pradactioa  kaat-aaarce  aaterial.   (Aatker) 


AD-407  321     Dlv.   30.  16 
(TISTE/CAM)  OTS  price  $1.60 

AviatloB  Medical  AcceloratioB  Lab.,  Naval  Air 

Dovolopaoat  Ceater.  Jokasvillo.  Pa. 

RECORDING  INSTRUMENT  FOR  ENVIRONMENTAL  TESTING 

OF  BIOLOGICAL  SPECIMENS. 

by  George  H.  Kydd  aad  KoBBOtk  H.  Dickorsoa. 

26  Mar  63,  9p. 

NADC  MA6119  UBClBssiflod  report 

Descriptors:   *Electroaic  recordiag  systeas, 
•EavlroBaoatal  tests,  Flowaeters,  Gas  aaalysis, 
Tkeralstors,  Pressaro,  Toaporataro,  Moasaroaoat, 
Oxygea,  Carboa  dioxide,  Aaalysis.  Life  sap- 
port,  Aalaals. 

A  descrlptloa  is  preseated  of  tke  aodlflcatloa  of 
a  strip  ckart  recorder  for  ase  la  recordiag.  loag 
tera,  tko  coaditioas  of  aa  oavlroaaoatal  systea 
ased  for  sabjoctiag  aalaals  to  gas  aixtaras  la 
wkick  tke  oxygea  eoatoat  is  varied.   Provlsioas 
are  aade  for  recordiag  foar  pressares,  six 
teaperataros  aad  foar  10  av  sigaals  wkick  la 
tkis  case  coasist  of  two  gas  flow-aeters  aad 
oxygea  aad  carboa  dioxide  aaalysis.   (Aatker) 


AD-407  473     Dlv.   30,  3 
(TISTE/JWS)  OTS  prlco  $3.60 

Soatkwest  Rosoarek  last.,  Saa  Aatoalo,  Tex. 

DEVELOPMENT  OF  A  DEVICE  TO  OBJECTIVELY  DETECT 

AND  RECORD  THE  PRESENCE  OF  MINUTE  AMOUNTS  OF 

GASES  IN  THE  ATMOSPHERE. 

Flaal  rapt. , 

by  H.  P.  Barckfleld,  R.  J.  Mkeoler,  J.  D.  Kiag 

aad  M.  VaaDorVoor.   13  Mar  63.  30p. 

Coatract  AF30  602  2655,  ProJ.  5534,  Task  553402 

RADC  TDR63  176         Oaclasslfled  report 

Descriptors:   *Gas  detectors.  Electroaeters, 
Flaaos,  Gas  goaoratlag  systeas,  Hydrogoa. 
Traaslstors,  Cklorldes,  Hydrogoa  coapoaads, 
Floaridos,  Nitrogea  coapoaads.  Ckroaatograpkic 
aaalysis. 

Aa  electro-ckoalcal  soaslag  device  kas  boea 
developed  for  tke  aeasaroaoat  of  HCl,  HF ,  N02, 
aad  03.   Tke  iastraaoat  kas  a  deal  flaao  loaisa- 
tiea  detector  tkat  caa  also  be  operated  as  a 
slagle  flaao.   Tko  laorgaalc  gases  are  coaverted 
to  orgaalc  gases  wkick  are  tkea  detected  witk 
tke  flaae  ioaiiatioa  detector.   (Aatker) 


AD-407  560     Dlv.   30 
(TISTP/FR)  OTS  price  $1.60 


Mitre  Corp..  Bedford.  Mass. 
ANTICIPATED  CARRY-MAJORITY  LOGIC  MODE, 
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SHIPS  AND  BCARINE  EQUIPMENT  -  Division  31 
MISCELLANEOUS  ARTS  AND  SCIENCES  -  Division  32 


by  R.  A.  Kaoebel.   Apr  63.  6p.  TM3370 
Coatract  AF33  600  39852.  ProJ.  708 
ESD  TDR63  157 

Uaclasslfled  repl 


Tkeory, 


Descriptorsi   oCoapator  logic,  Desigaj. 
Digital  coapaters. 

Tko  ase  of  tke  aajorlty  (2  oat  of  3)  le| 
oleaeat  la  aatleipatad  carries  for  addei 
aaltlpllers.  etc..  yields  very  feat  desft|gas  witk 
oBly  a  aoderate  aaaber  of  gatea.   Tke  gUieral 
tkeory  of  sack  carries  la  preseated.   Tkila  la 
applied  to  tke  desiga  of  a  48-blt  addarll  Oaa 
kaadred  aad  sixty-fear  aajorlty  gates  gllvo 
carries  for  all  48  bits  witk  a  aaxlaua  \>t   6 
stages  of  delay.   Tke  rolatloasklp  betw^ca  deley 
aad  qaaatlty  of  gates  required  is  plotted. 
(Aatker) 

S 

31.    SHIPS  AND  MARINE 
EQUIPMENT 

AD-407  152     Dlv.   31 j  30 
(TISTE/JVS)   OTS  price  |17.50 

Coaesco  lac,  Caabridge.  Mass. 

SHIP  HULL  VIBRATIONS  -  5  ANALYSIS  OF  HUU. 

TURES  AS  APPLIED  TO  SSB(N)  598  GEORGE 

by  F.  E.  Reed  aad  Ellaabetb  Cuthill.  Ma 

83p.  Fill  2 

Coatract  N0bs86l11,  ProJ.  S  F013  11  01. 

Uaclasslfled  ropftfr 

Descriptors:   'Sabaarine  halls,  'Ball^litic 
aissile  sabaarines,  Naclear-powered 
vessels,  Daaplag,  Prograaaiag  (Coaputfors) , 
Elasticity,  Propellers  (Mariae),  Matkeaatlcal 
predictioB,  Mechaaical  properties,  Repjoaaaee, 
Vibratioa. 
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32.   MISCELLANEOUS  ARTS 
SCIENCES 

AO-407  182     Div.   32.  28 
(TISTB/DGH)  OTS  price  $11.50 


Staafard  Research  last.,  Meala  Park,  CaUf. 

ADAPTATIONS  OF  SCIENTISTS  IN  AN  INOEPENHENT 
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RESEARCH  ORGANIZATION:   A  CASE  STUDY, 
by  Howard  M.  Vollaer.  May  63,  U8p. 
Coatract  AF49  638  1028.  ProJ.  9778.  Tosk  37707 

Uaclasslfled  report 

Techaical  Report.  Phase  II  a. 

Descriptors:   •Sociology.  •Scieatlfic  persoaael, 
•Scientific  orgaaisatioas.  Job  analysis.  Social 
coaauBlcatioas,  Persoaael  aaaageaoBt,  Recruit- 
iag.  Standards,  Adaptatioa  (Physiology),  Re- 
search prograa  adaiaistratioa.  Attitudes, 
Motivatioa,  MaaageaoBt  eagiaeeriag,  Eaployee 
relatloBS,  ladastrial  relatloas.  Mages,  Awards, 
Adjastaeat  (Psychology),  Prodactioa. 
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Coatoats:  MANAGERIAL  REQUIREMENTS;  Pe 
of  tke  aaalysis,  Tke  researck  iadastry 
aal  goals  aad  stracture  of  Tiros  (Tke 
Researck  OrgaalxatioB  Studied),  laplea 
goals  at  Tiros,  aad  Specific  aaaagerla 
aeats;  EMPLOYEE  PERSPECTIVES;  Eaployee 
tives  aad  aanagerial  requi reaeats— pub 
Eaployee  perspectives  aad  other  aanage 
requireaeat s ,  Eaployee  iaterests  aad  e 
aad  Coafllct  probleas  at  Tires;  INCENT 
The  satisf actioB-producti vi ty  problea, 
laceatlves  at  Tiros,  iBceatives  and  ov 
satisf actloa,  aad  Inceatives  aad  profe 
productivity;  RECRUITMENT  AND  DISPLACE 
recruitaeat  aad  displaceaeat  problea  a 
Sources  of  aew  eaployees,  Educatioaal 
aew  eaployees,  aad  Age  level  of  aew  ea| 
SOCIALIZATION;  Sociali xatioa  at  Tiros, 
tioa  aad  aaaagerlal  reqnireaeats,  Oiff 
soclallzatioa,  aad  Socialiiation  and  0 
aaaagerlal  aechaaisas;  ENTREPRENEUSHIP 
preaeurship  at  Tiros,  Characteristics 
preaeurs,.  aad  Coasequeaces  of  eatropre 
NON-FORMALIZED  RESEARCH;  Noa-f eraali se 
at  Tiros,  aad  Consequeaces  of  aoa-fora 
research;  STATUS  ADVANCEMENT;  Status  a 
at  Tiros,  aad  Consequences  of  status  a 
SUMMARY  AND  CONCLUSIONS. 

AD-407  444      Dlv.   32 
(TISTB/DGH)  OTS  price  $8.10 


TRW  Coaputers  Co.,  Canoga  Park.  Calif. 

FULCRUM  TECHNIQUES  TO  SEMANTIC  ANALYSIS. 

Flaal  rept. 

5  Mar  63.  74p.   Cl69  3U5 

Contract  AF30  602  2643,  ProJ.  4599.  Task  459901 

RADC  TDR63  168  Uaclasslfled  report 

Descriptors:   •Laagaage,  •Machiae  traaslatioa, 
Prograaaiag  (Coaputers),  Classif icatioa, 
DictioBarles.  Statistical  aaalysis.  Aaalysis. 

A  aew  seaaatlc  research  teehaiqao  was  developed 
aad  eaployed.   This  tochaiqaa  aakes  possible  the 
coBstractloB  of  seaaatlc  classes  of  words  which 
share  the  characteristic  of  speclfyiag  a  partic- 
ular traaslatioa  for  a  givoB  polyseaaatie 
Russiaa  eoatoat  word.   laprovcaents  were  aade  ia 
tke  RW  prograa  for  tke  areas  of  subject  recogal- 
tioB  aad  claaso  boaadary  detoraiaatioa.   Coacla- 
sloas  were  reacked  aboot  aa  iaproved  Eaglisk 
syatkesis.   Tke  latter  iavolves  ref oraalatlBg 
Rassiaa  stractares  late  appropriate  bat  aoa-cor- 
rospoadiag  Eaglisk  stractares.   Tke  aajor  kard- 
ware  iapllcatioa  of  tko  researck  suggests  tkat 
associative  aeaorles  aay  provide  a  slaplif icatioa 
la  tke  area  of  aacklae  traaslatioa.   Flow  ckarts 
aad  a  saapla  traaslatioa  are  lacladed.   (Aatkor) 

AD-407  562     Div.   32 
(TISTB/JAB)  OTS  price  $13.00 

Mitre  Corp.,  Bedford,  Mass. 

MARK  I  EXPERIMENTAL  CORPUS  AND  DESCRIPTOR  SET 


7i 


Division  33  -  TRANSPORTATK)N 

FOK  THE  STATISTICAL  ASSOCIATION  PROCEDURES  FOR 

■ESSAGE  CONTENT  ANALYSIS, 

by  J.  Spiegel.  Apr  63,  It.  Rept.  ao.  SR79. 

Sappl.  1 

Ceatract  AF33  600  39852.  ProJ .  702 

ISO  TOR63  159  Sappl.  1    Uaclasiif led  report 

0«script«ri:   •lafaraatloa  retrieval,  Pra- 
graaaiag  (Coapaters),  Abstractiag. 
Oacaaeatatiea. 

Tblt  sappleaeat  to  TOR-63-159  describes  tke  cor- 
pat  iaitially  aced  for  experiaeats  witk  tke  Sta- 
tiitlcal  Aateciatioa  Procedures  for  Message  Con- 
teat  Aaalytis  Prograa.   The  ASTIA  TABs  served  as  a 
ioarce  froa  ahich  tke  iaitlal  experiaeatal  corpus 
■as  draaa.   (Author) 

AD-i07  609      01 ».   32 
(TISTP/RO)  OTS  prie*  $12.00 

Air  Force  Materials  Lab..  Aeroaautical  Systeas 

Div. ,  Mrlgbt-Pattertva  Air  Force  Base,  Ohio. 

P«OCeEDIN€S  SYMPOSIUM  ON  MATERIALS  INFORMATION 

RETRIEVAL. 

■ay  63.  I59p. 

AF  ProJ.  7381.  Task  738103 

ASO  TDR63  m  Uaclassified  report 

Papers  preseated  at  tke  Syaposlua  oa  laforaatioa 
Retrieval.  28-29  Nov  1962,  at  Oaytoa,  Okie. 

Descriptors:   *Iaforaitloa  retrieval.  'Syapesia. 
Sabject  iadexiag,  Docaaentat ioa. 


AIKi07  625     Div.   32,  30 
(TISTB/JAB)  OTS  price  $11.50 

Caabridfo  Laagaage  Researcb  Uait  (6t.  Brit.). 
INTKR-LIN6UAL  SYNTAX  BRACKCTTINC  PROCRAMS. 
%y   D.  S.  Liaaey.   30  Mar  63,  1v.  ML165 
Ceatract  AF61  052  5i2 
AFOSR  ^7i1  Uaclassified  report 

Baaeriptersi   ■Laagaage,  Aaaljais,  Ceapater. 


33.    TRANSPORTATION 

AD-i07  320     Div.   33,  31 
(TISTE/CAM)  OTS  price  $2.60 

Systea  Oevelopaeat  Corp.,  Santa  Moaiea.  Calif. 
A  MODEL  FOR  MARITIME  TRANSPORTATION  SYSTEMS, 
by  Paal  B.  Billiag  aad  J.  E.  Malsk.   26  Apr  63, 
19p.  SP1053  000  01 

Uaelaasifled  report 


Descriptors:   "Merckant  vessels,  "Ceaaerce, 
•Siaulatioa,  "Transportat ion.  Cargo  vessels, 
Matkeaatical  aodels.  Tankers,  Costs,  Scheduling. 
Operation,  Daaage,  Cargo,  Econoaics,  Effectiva- 
aass.  Mater  traffic. 
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AO-^07  627 
(TISTA/6EC) 


Div.   33.  19, 
OTS  price  $3.60 


Natioaal  Aviatioa  Facilities  Experiaeatal  Ceater, 


Atlaatic  City.  N. 
ACTIVITY  REPORT. 
Feb  62.  31p. 
ESD  TDR62  20 


Uaclassified  report 


Descriptors:   "Air  traffic  coatrol  systeas, 
•Laadiag  aids.  Glide  path  systeas.  Instruaeat 
laadiags.  Lightiag,  Rnnaays,  Approach  lights, 
Coaaunicatioas  systeas,  Navigatioa  aids. 
Helicopters,  Data  processiag  systea.  Research 
prograa  adaiaistratioa. 

Coateats: 

Approach  aad  laadiag  systeas 

Coaauai  cat  ioas 

Data  acquisitioBs  aad  processiag 

Navigatioa 

Helicopter  operatioas 

Research  divisioa  activities 

Siaulatioa 

Aircraft  safety 

Weather 


71 


NON-MILITARY  AND  OLDER  MILITARY 
RESEARCH  REPORTS 


'Descriptors  marked  with  an  asterisk 
•re  included  in  the  subject  index. 


AGRICULTURE 

NAS-NRC-1040 

Available  free  from  NAS-NRC 

Committee  on  Animal  Nutrltioa,  National  Res^rch 

Council,  Washington,  D.  C 
NUTRIENT  REQUIREMENTS  CX>  DCSvlESTIC 
ANIMALS.   GLOSSARY  OF  ENERGY  TERMS, 
Lorin  E.  Harris.    1962,  gp.  12  refs. 


1 


DESCRIPTORS:  •Animals,  'Nutrition,  Energy, 
'Dictionaries. 


This  Glossary  at  Energy  Terms  is  published  fof  use 
•s  a  reference  in  connection  with  the  series  of  i^ublished 
reports  on  Nutrient  Requirements  of  Domestic  Animals. 
In  November  1958,  the  Committee  on  Animal  Nutrition 
passed  resolution  to  start  using  the  calorie  system 
along  with  the  total  digestible  nutrient  (TDN)  system  to 
describe  the  energy  values  d  feeds,  rations,  a^ 
nutrient  requirements  of  animals.    All  reports  on 
iiutneni  requirements  of  domestic  animals  published 
since  1958  have  carried  both  TDti  and  apparent  I 
digestible  energy  values.  The  Joint  United  States - 
Canadian  Tables  of  Feed  Composition  also  carry  data 
on  the  metabolizable  energy  content  at  feedstuffs.    As 
soon  as  sufficient  dau  can  be  obuined  on  the  gross, 
apparent  digestible,  metabolizable,  and  net  encifgy 
values  of  feeds,  rations,  and  nutrient  requiren1«nts  of 
aninials,  the  TDN  values  will  be  dropped. 


NAS-NRC-982 
Order  from  NAS 


NRC       $15.00 


Committee  on  Plant  Breeding  and  Genetics,  NiUonal 
Research  Council,  Washington,  D.  C.  i 

STATISTICAL  GENETICS  AND  PLANT  BRBBIUnG. 
A  SYMPOSIUM  AND  WORKSHOP  HELD  ' 

MARCH  20-29,   1961  AT  NORTH  CAROLINA  StATE 
COLLEGE,   RALEIGH,   N.  C. ,  ed.  by  W.  a  V^fJiaoa 
and  H.  F.  RoUnson.  1963,  638p.  545  refs. 


iny)L 


DESCRIPTORS:  •Conferences,  •Plants  (Botar 
♦Reproduction  (Physiology),  •Genetics,  •Statistical 
analysis.  Population,  Model8(Simulation8),  Vector 
analysis,  LaJx>ratory  animals.  Grasses,  Barle^^  Com. 

Contents: 

Part  I  -  Symposium 

Biological  and  statistical  concepts  of  genetic  thUsry 

Estimation  and  interpretation  of  genetic  param^ers 

Progress  from  selection 

Genetic  parameters  -  expsrimenul  estimates  4^ 

their  applications 
Selection  programs 
Part  II  -  Workshop 
Quantitative  genetic  conceptb 
Problems  In  selection 


Quantitative  genetic  studies  with  polyploids 

Interplant  competition 

Diallel  analysis 

Genetic  diversity,  heterosis,  and  use  of  exodc  stocks 

Estimatioo  ctf  genetic  variances  and  heritabillty 


ASTRONOMY 


LADC-5597   OTS  $3.60 

Los  Alamos  Scientific  Lab.,  N.  Mex. 
FORMATION  AND  EVOLUTION  OF  THE  SUN,  by 
Robert  R.  Birownlee.    Rept.  on  Contract  W-7405-eng- 
36.    [l%ll   31p. 


NAS -NRC -1079 

Order  from  NAS-NRC      $4. 00 

Space  Science  Board,  National  Research  Council, 

Washington,  D.  C. 
A  REVIEW  OF  SPACE  RESEARCH,  by  Harry  H.  Hess, 
Lloyd  V.  Berkner  and  others.  Rept.  of  the  summer 
study  conducted  at  the  State  U.  of  Iowa,  17  June- 
10  Aug  62.  1962.  578p.  12  refs.  NASA  N63- 11562. 

DESCRIPTORS:   •Conferences,  •Astronomy,  *Space 
flight,  •Satellites  (Artificial),  •Moon,  •Planets, 
•Lunar  craft.  Lunar  probes,  •Planetary  atmospheres. 
Upper  atmosphere.  Sky  brightness,  Aurorae,  Sounding 
rockets,  'Radio  astronomy,  Radar,  •Space  environ- 
mental conditions.  Magnetic  fields.  Solar  wind.  Solar 
radiation.  Van  Allen  radiation  belt,  •Meteorological 
satellites,  •Space  biology.  Exobiology,  Astronauts, 
Closed-cycle  ecological  systems,  •Space  probes. 
Decontamination,  'Manned  spacecraft,  •Payload, 

•Scientific  satellites,  •Universities,  Sclenafic 
organizations,  •Social  sciences.  Sociology,  Psychology, 
Economics. 

IntixKluction  and  summary 

Astronomy 

Celestial  mechanics 

Lunar  and  planetary  research 

Atmospheres  of  the  solar  system 

Bistatic  radar  astronomy 

Particles  and  fields 

Meteorological  rockets  and  satellites 

Biology 

Space  pi-obe  sterilization 

The  scientific  role  of  man  in  space  exploration 

NASA/university  relationships 

Block  allocation  of  payload  space 

Scientific  uses  of  spacecraft  launched  by  other  federal 

agencies 
International  cooperative  programs 
Some  social  implications  of  the  space  program 
Briefings  on  the  NASA  space  science  program. 


S-1 


A«trophytloi^>a^  j  }^] 


NASA  N63- 17550  OTS  10.50 

GodcUrd  Space  Flight  Center,  National  Aeronautics 
and  Space  Administration,  Greenbelt,  Md. 
COSMIC- RAY- INDUCED  STABLE  AND  RADIOACTIVE 
NUCLIDES  IN  METEORITES,  by  Michael  E.  Upachutz. 
^jne  63,  12p.  38  refs.  NASA  TN  D-1844. 


NASA  N63- 18131  OTS  $1.25 

Goddard  Soace  Plight  Center,  National  Aeronautics 
and  S|]ace  (Administration,  Greenbelt,  Md. 
EARTH  REFLECTED  SOLAR  RADIATION  INCIDENT 
UPON  AN  ARBITRARILY  ORIENTED  SPINNING  FLAT 
PLATE,   by  Fred  G.  Cunningham.   July  63,  39p.  8  refs. 
NASA  TN  D-1842. 


NASA  N63- 17226      OTS  $1.60 

Jet  Propulsion  Lab.,  Calif.  Inst.  oTTech.,  Pasadena. 
PRELIMINARY  RESULTS  PROM  MARINER-tl  SOLAR 
PLASMA  EXPERIMENT,  by  MarcU  Neugebauer  and 
Conway  W.  Snyder.   Rept.  en  NASA  Contract 
NAS7-100.    15  Nov  62,  lip.  11  refs.  JPL  TM-33-lll; 
NASA  CR -50065. 


NASA  N63-18128      OTS  |1.  25 

Marshall  Space  Flight  Center,  National  Aeronautics 
and  Space  Administration.  Hunts ville,  Ala. 
ON  A  CC»«ISTENT  SYSTEM  OF  ASTRODYNAMIC 
CONSTANTS,  by  Helmut  G.  L.  Krause.  July  63.  49p. 
58  refa.   NASA  TN  D-164Z 


BEHAVIORAL  SCIENCES 


AD- 279  541  OTS  $2.60 

Army  Personnel  Research  Office,  Office  of  the  Chief, 
Research  and  Development,  Washington,  D.  C. 

PREDICTION  OF  VIGILANCE:  AASHO  ROAD  TEST, 

by  D.  A.  Dobbina,  D.  M.  Skordahl,  and  A.  A. 

Anderson.   Rept.  on  Error  Free  Performance  c-01. 

Dec  61,  30p.  8  refs.  Technical  research  note  119. 

DESCRIPTORS:  •Attention,  Roads,  •Performance  tests, 
Personality,  Perception,  Aptitude  tests,  Sutistical 
analysis. 

This  report  describes  the  second  of  two  studies  of 
vigilance  in  connection  with  a  road  test  sponsored  by 
the  American  Association  of  Sute  Highway  Officials 
(AASHO)  and  administered  by  the  Highway  Research 
Board  of  the  National  Academy  of  Sciences.    Army 
drivers  operated  trucks  over  experimenul  highways 
(Nov  1958  to  Nov  1960)  inder  conditions  conducive  to 


boredom  and  fatigue- -characteristic  of  many  Army 
.  monitoring  jobs.   The  prinuiry  objective  of  this  study 
was  to  determine  which,  if  any,  of  several  well-known 
psychological  domains  hold  most  promise  for  predic- 
tion of  vigilance  performance.    A  toul  of  39  predictor 
and  2  reference  measures,  grouped  Into  8  predictor 
clusters  and  a  single  reference  cluster,  were  adminis- 
tered.  In  general,  both  reliability  and  validity  coef- 
ficients were  low.   The  most  promising  predictors  were 
the  Personality,  Personal  History,  Driver  Aptitude,  and 
Perceptual  Speed  clusters.  The  Cognitive,  Physical, 
Psychomotor,  and  Attitudinal  clusters  were  least  prom- 
ising.  In  spite  of  large  and  fairly  stable  individual  dif- 
ferences in  detection  performance,  the  highly  specific 
nature  of  the  criterion  and  possible  subject -task  inter- 
action appears  to  restrict  the  utility  of  standard      ^ 
general  psychological  predictors.   Measures  paralleling 
more  closely  parameters  of  the  criterion  task--8ignal 
rates,  Intersignal  intervals,  sensory  mode8--mlght  be 
expected  to  show  greater  promise.   (Author) 


Human  Ef>gin«ering 


PB  163  347 


OTS  $2.60 


Air  Crew  Equipment  Lab. ,  Naval  Air  Material 

Center,  Philadelphia,  Pa. 
HUMAN  ENGINEERING  INVESTIGATIONS  OF  AIR- 
CRAFT COCKPIT  VISUAL  DISPLAYS.    PART  18. 
SIZE  AND  SHAPE  OF  NUMERALS  AND  LETTERS 
FOR  DISPLAYS.    I.   PERCEPTUAL  DEVELOPMENT 
WITH  SINGLE  AND  MULTIPLE,   STRAIGHT  AND 
CURVED  LINE  FORMS,  by  John  Gaito.    15  Oct  57. 
30p.  18  refs.    Rept.  no.  NAMC-ACEL-351;  TED  NAM 
AE-7047:  AD-144  893. 

DESCRIPTORS:  •Display  systems.  'Numbers.  Printing, 
Geometric  forms,  •Perception.  Vision,  Human 
engineering,  •Flight  instruments,  Instrument  dials, 
Instrument  panels.  •Cocki^ts.  Aircraft. 

Three  experiments  concerned  with  perceptual  develop- 
ment of  single  and  multiple  straight  and  curved  line 
figures  are  reported.  The  four  stimuli  (a  single 
straight  line,  a  single  curved  line,  two  straight  lines 
making  an  angle  of  approximately  140  degrees,  and 
three  perpendicular  straight  lines)  were  presented  in 
an  electronic  tachistoecope  at  increasing  time  intervals 
at  a  constant  low  luminance  level  until  the  subject  cor- 
rectly identified  the  figure.   Analyses  by  the  analysis  of 
variance  and  content  analysis  techniques  indicated  that 
the  straight  line  was  perceived  at  the  lowest  time  inter- 
val; the  two  multiple  straight  line  forms  at  the  highest 
time  interval;  the  two  multiple  straight  line  forms,  at 
the  highest  time  interval;  and  the  curved  line,  at  an 
intermediate  time  interval.   Sutements  concerning  the 
implication  of  these  findings  for  the  development  of 
letter  and  numeral  fonts  for  aircraft  displays  are 
offered.   (Author)  (See  also  PB  146  505) 


PB  163  348      OTS  $7.60 

Psychological  Lab. ,  Johns  Hopkins  U. ,  Baltimore,  Md. 
ON  SOME  RELATIONS  BETWEEN  HUMAN  ENGI- 
NEERING, OPERATIONS  RESEARCH  AND  SYSTEMS 
ENGINEERING,  by  Alphonse  Chapanis.   Rept.  no.  8 
on  Contraa  Nonr-248(55).    13  May  60,  75p.  22  refs. 
AD-238  143. 


S-2 


■^ 


reSCRIPTORS:  •Operations  research,  •Humtti  engi- 
neering, Machines,  Design,  Theory,  Scientific  re- 
search, •Cybernetics,  •Systems  engineering 

Contents; 

Some  relations  between  human  engineering  atd  systems 
engineering  ' 

The  allocation  at  functions  to  human  and  mai::tiine  com- 
ponents y 
The  assignment  of  funaions  to  men  or  nu^fiines 
The  role  of  research  in  the  assignment  of  funaions 
Continuous  re-evaluation  of  assignment  decisions 
The  human  engineering  of  systems  components 
Systems  evaluation  j 
Seme  relations  between  human  engineering  an  a  opera- 
tions research                                                     j 
Influences  at  OR  decisions  on  systems  ei^naerlng 

and  human  engineering 
The  validation  of  assumptions  involving  hun^ 
variables 
Some  Implications  at  the  systems  point -of-vl^^  for 
human  engineering 

The  generality  of  many  human  engineering  < 
llie  design  of  scales 
The  redesign  of  a  control 
Oi  costs  and  other  systems  criteria 
The  OR  evaluation  of  hunvan  engineering  piffnciples 
The  need  for  realistic  comparative  data 
On  finding  systems-relevant  criteria 


PB  163  388     OTS  $1.60 

Psychological  Research  Associates.  Inc., 

Arlington,  Va. 
HUMAN  FACTORS  STUDIES  IN  SAGE.   Inte4<m  rept. 
on  Contraa  AF  19(604)5616.  Feb  60,  Up.  PftA  rept. 
no.  60-7;  AD- 234  569. 

DESCRIPTORS:  •Antiaircraft  defense  system^  •Job 
analysis.  Achievement  tests.  •Height  finding,  •Radar 
operators.  •Radar  tracking.  Lighting  equipment, 
cybernetics,  •Human  engineering.  Aviation  personnel. 


Contents: 

Task  equipment  analysis  (TEA) 

Paper -and-pencil  tests 

IND  funaional  tests 

Height -finding  funaional  tests 

Direaion  center  lighting 


PB  163  386      OTS  $4.60 

Psychological  Research  Aasociates,  Inc. , 

Arlington,  Va. 
SAGE  TASK-EQUIPMENT  ANALYSIS:  AIR  sifevEIL- 
LANCE  OFFICER -AIR  SURVEILLANCE  TECH- 
NICIAN, by  John  T.  McLaughlin  and  Mehrin  R^  Marks. 
Rept.  on  Contraa  AF  19(604)5616.   Apr  60,  4B|). 
PRA  rept.  60-10;  AFCRC-TN-60-53;  AD- 236  W3. 


reSCRIPTCXlS:  •Tracking,  Analysis.  •Radar 
operators.  Air  defense  conunand,  •Human  engineering. 
Aviation  personnel.  Officer  personnel,  •Job  afmlysis. 

This  report  describes  the  operation  of  the  Aiij  Surveil- 
lance Officer -Air  Surveillance  Technician  teat*  in  the 
Boston  Air  Defense  Seaor  (BOADS)  of  the  SACB  System. 
The  analysis  is  concerned  with  deUneating  the  Interface 


between  man  and  machine  or,  in  other  terms,  describ- 
ing the  relationship  between  the  equipment  to  be  op- 
erated and  the  task  of  the  operators.  TTie  present  re- 
port is  one  of  a  series  which,  ultimately,  will  cover 
almost  all  of  the  positions  in  a  SAGE  Direaion  Center, 
and  some  of  the  positions  in  a  SAGE  Combat  Center. 
(Author) 


PB  163  387      OTS  $6.60 

Psychological  Research  Associates,  Inc. . 

Arlington,  Va. 
SAGE  TASK -EQUIPMENT  ANALYSIS:  INTERCEPT 
DIRECTOR -INTERCEPT  DIRECTOR  TECHNICIAN,  by 
Georges.  Warburton,  Jr.,  Kenneth  A.  Lawrence,  and 
MelvinR.  Marks.   Rept.  on  Contraa  AF  19(604)5616. 
Feb  60,  70p.  PRA  rept.  60-4;  AFCRC-TN-59-76; 
AD- 234  570. 

E«SCRIPTC«S:  •Antiaircraft  defense  systems,  •Job 
analysis.  •Radar  operators.  Perception,  Reaction 
(Psychology),  Cybernetics,  Aviation  personnel,  •Human 
engineering. 

The  operation  of  the  Intercept  Direaor -Intercept 
Dlreaor  Technician  team  in  the  Boston  Air  Defense 
Seaor  (BOADS)  cf  the  SAGE  system  is  described,  and 
the  relationship  between  the  equipment  to  be  operated 
and  the  task  of  the  operator  is  delineated.   (Author) 


PB  163  385     OTS  $2.60 

Psychological  Research  Associates,  Inc. , 

Arlington,  Va. 
STUDIES  ON  HEICXfT-RiWCT  INDICATOR  OPERATOR 
PERFORMANCE,  by  Frederic  D.  Weinfeld,  John  T. 
McLaughlin,  and  MelvinR.  Marks.   Rept.  on  Contraa 
AF  19(604)5616.   Apr  60.  28p.  1  ref.   PRA  rept.  60-9; 
AFCRC-TN-60-54;  AD- 235  142. 

DESCRIPTORS:  •Radar  operators.  •Height  findli^. 
Test  methods,  •Human  engineering, •Cybernetics, 
Training,  •Range  finding.  Errors. 

Various  studies,  tests,  and  experiments  conduaed 
during  an  Investigation  of  the  human  faaors  involved  in 
Height-Range  Indicator  Operator  (HRIOp)  perfornMnce 
are  described.   The  degree  to  which  negative  height 
replies  could  be  attributed  to  operator  performance  as 
opposed  to  environmental  conditions  prevailing  within 
the  height -finding  system  was  determined.  These 
studies  culminated  with  an  investigation  of  die  degree 
to  which  HRIOp  performance  could  be  improved  as  a 
result  of  an  experimentally  induced  increase  in 
malvation.  Specific  recommendations  with  resfiea 
to  improving  HRIOp  performance  are  presented. 
(Author) 
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BIOLOGICAL  SQENCES 

NAS-NRC-1094 

Order  from  NAS-NRC  OTS  $2.00 

Institue  of  Laboratory  Aninud  Resources,  National 

Research  Qxmcil,  Washington,  D.  C. 
LABOIATORY  ANIMALS.  IL  ANIMALS  FOR  RE- 
SEARCH,  by  Berton  F.  Hill,  Mary  B.  Sundborg,  and 
Ann  L.  Jones.   Rept.  on  PHS  Grant  GM-03991  and 
Contracts  N7onr-29i(46)  and  AT(49- 1)643.  Revised 
June  63,  10^.  3  refs. 

DESCRIPTORS:    •Laboratory  animals,  •Dlrectoriea, 
Laboratory  equipment,  Biological  laboratories. 

A  directory  of  commercial  sources  of  laboratory 
animals,  equipment,  and  materials. 


UCRL- 10589      OTS    $0.50 

Lawrence  Radiation  Lab. ,  U.  of  California,  Berkeley. 
CLOSED  ECOLOGICAL  UFE -SUPPORT  UNIT»^OR 
PRIMATES,  by  Mitchell  Sabanas.   Rept.  on  Cootraa 
W7405-eng-48.   10  Dec  62.  2lp.  NASA  N63- 13073. 


UCRL-10640  OTS  $2.00 

Lawrence  Radiation  Lab. ,  U.  of  California,  Berkeley. 
STABLE-FLOW  FREE-BOUNDARY  MIGRATION  AND 
FRACTIONATION  OF  CELL  MIXTURES:  SEDIMEN- 
TATION AND  ELECTROPHORESIS,  by  Howard  C.  Mel. 
Rept.  on  Contract  W7405-eng-48.    23  Jan  63»  77p. 
64  refs.    NASA  N63-1S319. 


PB  163  328 


OTS  $1.60 


Medical  Coll.  cf  Virginia  [Richmond]. 
THE  TOMCTTY  AND  PHARMACOLOGY  OF  HYDRA- 
ZINO  COMPOUNDS  AND  OF  CERTAIN  MIXTURES 
CONTAINING  HYDRAZINE,  by  J.  H.  Weatherby, 
H.  McKennis,  and  Lloyd  Witkin.   Rept.  on  Contract 
DA  18-108-CML-208.    11  Apr  56,  17p.  Chemical  War- 
fare Labs.  rept.  no.  2015;  AD-97  092. 

DESCRIPTORS:  "Toricity,  Pharmacology.  •Drugs, 
•Hydrazines,  •Hydrazine  derivatives,  Ammonia, 
Blood,  Cerebrospinal  fluid. 

It  was  found  that  there  was  a  marked  increase  in  both 
blood  and  spinal  fluid  amnoonia  following  hydrazine 
(50  mg.  /kg. ,  I.  V. )  but  could  not  explain  why  the  in- 
crease occurred.  Methylhydrazine,  1,  2-dimethyl- 
hydrazine  and  1, 1-dimethylhydrazine  caused  no  im- 
portant increase  in  blood  ammonia;  1, 2-dimethylhydra- 
zine  caused  a  decrease.   A  150  mg.  /kg.  dose  of  iso- 
nicodnylhydrazine  decreased  blood  ammonia  after  two 
hours,  but  increased  it  after  five  hours.  Spinal  fluid 
ammonia  was  also  Increased  after  such  a  dose.  The 
investigators  also  determined  the  acute  toxicity  by 
inhalation  of  furfuryl  alcohol,  aniline,  and  hydrazine 
both  individually  and  In  mixtures.   Similarly,  the 
intraperitoneal  toxicity  was  determined  and  the  general 
analytical  procedures  were  described.   (Author) 


NAS-NRC-996 

Order  from  NAS-NRC    $6.50 

National  Research  Council.   Div.  of  Medical  Sciences, 

Washington,  D.  C. 
TROPICAL  HEALTH.  A  REPORT  ON  A  STUDY  OF 
NEEDS  AND  RESOURCES.  Rept.  on  Contraa  DA  49- 
193-MD  2078  and  PHS  Grait  E  2519  (CI,  C2,  C2S1  and 
C3).   1962,  S67p.  640  refs. 

DESCRIPTORS:  •Tropical  regions.  Public  health. 
Tropical  diseases,  •Communicable  diseases, 
•Parasitic  infections,  Vital  statistics,  Aninnals, 
Zoonoses,  •Epidemiology,  Medical  personnel, 
Hoapiuls,  Mental  diseases. 

Contents: 

Significant  human  diseases  in  tropical  and  subtropical 

areas— preliminary  considerations 
Diseases  of  high  endemlcity 
Diseases  of  relatively  low  but  potentially  great 

endemlcity 

Diseases  of  relatively  low  endemlcity  but  high  mortality 

or  serious  complications 
New  diseases,  the  present  knowledge  of  which  is  limited 
Control  of  disease  In  the  survey  areas 
Significant  diseases  of  domestic  animals  In  tropical  and 

subtropical  areas 
Resources  for  health  and  medical  care 
Tropical  health  and  the  economy  of  the  United  States 
The  impact  of  travel  and  migration  on  tropical  disease 

problems 
Research  programs  in  the  United  States  in  medical  and 

hygienic  problems  of  the  tropics 
Foreign  research  in  medical  and  hygienic  problems  of 

the  tropics 
Research  grant  programs  in  tropical  health 
Fellowship  programs  in  tropical  medicine 
Teaching  cf  tropical  medicine  and  hygiene 

Training  facilities  in  the  field  of  tropical  medicine  and 

hygiene 
Career  opportunities  and  incentives 
Future  manpower  needs  in  the  field  of  tropical  health 
Research  needs  in  medical  and  hygienic  problems  of  the 

tropics:  An  assembly  of  informed  opinion 


TID-176II       OTS  $5.60 

Pittsburgh  U. ,  Pa. 
STUDIES  ON  THE  PRODUCTIVITY  OT  VASCULAR 
HYDROPHYTES  AND  THEIR  ROLE  IN  MINERAL 
CYCUNG  IN  AQUATIC  ECOSYSTEMS,  by  Richard 
T.  Hartman.  Progress  rept. ,  15  Apr  62  15  Jan  63,  on 
Contraa  AT(30- 1)3018,  15  Jan  63,  53p.  6  refs. 


TID- 17697     OTS    $1.10 

Texas  U.,  Austin. 
A  STUDY  OF  THE  GENETIC  AND  BIOCHEMICAL 
EFFECTS  OF  RADIATICW  ON  BACTERIA.   Final  rept., 
1  July  53-30  Sep  62,  on  Contract  AT(40-I)1649.    lOp. 
10  refs. 
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Radiobiology 


NAS-NRC- 1078 

Order  from  NAS-NRC    $2.00 

Advisory  Committee  on  Civil  Defense,  Natto^il 

Research  Council,  Washington,  D.  C. 
DAMAGE  TO  LIVESTOCK  FROM  RADIOACTIVE 
FALLOUT  IN  EVENT  OF  NUCLEAR  WAR.   JL963, 
97p.  216  refs. 

DESCRIPTORS:    •Animals,  Agriculture,  •Radioactive 
fallout,  •Nuclear  warfare,  •Fission  product  poisoning. 
Gamma  rays.  Beta  particles,  •Food,  •Embryos, 
•Radioprotective  agents,  •Shielding,  Health  pbysics. 

Contents: 

Introduction 

Effects  of  external  ionizing  radiation  on  farm  ^limals 

Effects  from  ingestion  of  fission  products 

Internal  exposure  to  gamma  and  beta  rays 

Effects  of  contact  with  radioactive  materials 

Animals  and  poultry  as  sources  of  food 

Exposure  of  marine  life 

Sterility,  sexual,  genetic,  and  embryologic  ef^^ts 

Protective  considerations  for  husbandmen 

Research  needs 


NASA  N63- 18217     OTS  $1.60 


Aerospace  Information  Div. ,  Washington,  D 
RADIATICW  EFFECTS  CW  BIOLOGICAL  MATERIALS, 
by  I.  V.  Vysochina  and  others.   24  June  63,  l^. 
AID  Press  no.  996. 


Review  of  10  articles  in  Radiobiologiya  (USSR)  1963, 
V.  3,  no.  2.  i 


TID-7652(Bks  1&2)  OTS  $7.00 

Atomic  Energy  Commission.  Div.  of  Techni^ 
Information  Extension,  Oak  Ridge,  Tenn. 
PROCEEDINGS  OF  THE  SYMPOSIUM  ON  TOP 
PROTECTION  AGAINST  RADIAHON  HAZARDS  IN 
SPACE,   held  in  Gatlinbuig,  Tennesses,  Nov  3-7,  1962. 
Book  1:  RAIXATION  ENVIRONMENT  IN    SPACE: 
EFFECTS  OF  .SPACE  RADIATION  ON  RADIO- 
SENSITIVE OBJECTS:  BIOLOQCAL  EFFECTS  OF 
SPACE  RADIATIONS.   BOOK  2:  SHIELDING  AGAINST 
SPACE  RADIATIONS.    1963.  898p.  475  refs.    NASA 
N63-(15114- 15137);  N63-(15138- 15159). 


TID- 17676     OTS    $1.10 

Brown  U.,  Providence,  R.  I. 
FURTHER  INVESTIGATIC»<S  CONCERNING  "te 
EFFECTS  OF  COSMIC  RAY  HEAVY  NUCLEI  AND 
OP  MICROBEAMS  ON  MAMMALIAN  SKIN,  b^ 
Hernuui  B.  Chase.   Progress  rept.  1  Jan-31  Dtc  62,  on 
Contraa  AT(3O-l)2018.   27  Dec  62,  5p.  I  ref. 


NAS-NRC- 1092 

Order  from  NAS-NRC  OTS  $1.00 

Committee  on  Effects  of  Atomic  Radiation  on  Agri- 
culture and  Food  Supplies,  National  Research 
Council,  Washington,  D.  C 
THE  BEHAVIOR  OF  RADIOACTIVE  FALLOUT  IN 
SOILS  AND  PLANTS,  by  M,  H.  Frere,  R.  G.  Menzel 
and  others.    1963,  36p.  142  refs. 

DESCRIPTORS:  •Radioactive  fallout,  •Soils,  Radio- 
logical contamination,  'Plants  (Botany),  Radiation 
effects,  Bibliographies. 

Contents: 

Relative  availability  of  fallout  constituents 

Soil  reactions 

Plant  relations 

Radiation  effects 

Soil -plant  relations 

Management. 


XDC-59-8-179      OTS      $2.60 

General  Electric  Co. ,  Qncinnati,  Ohio. 
CONVERSION  OF  NEUTRON  OR  GAMMA  RAY  FLUX 
TO  ABSORBED  DOSE  RATE,  by  B.  J.  Henderson. 
14  Aug  59,  23p.  5  refs. 


HW-SA-2879      OTS  $3.60 

Hanford  Atomic  Products  Operation,  Richland,  Wash. 
SOME  BIO-MBDICAL  APPLICATIONS  OF  RADIO- 
ISOTOPES, by  L.  K.  Bustad  and  R.  a  McQellan. 
Rept.  on  Contract  AT(45-1)1350.    (1961]  39p.  35  refs. 


UCRL- 10559      OTS     $0.50 

Uwrence  Radiation  Lab. ,  U.  of  California,  Berkeley. 
NEUTRON  TISSUE  DOSE  AT  LARGE  DISTANCES 
FROM  AN  ELEVATED  UNSHIELDED  REACTOR,  by 
Henry  Aceto,  Jr. ,  Michael  A.  Pick,  and  Lloyd  D. 
Stephens.  Rept.  on  Contraa  W7405-eng-48. 
11  Mar  63,  I7p.  10  refs.   NASA  N63- 16035. 


UR-614 


OTS  $3.60 


Rochester  U.  School  of  Medicine  and  Dentistry,  N.  Y. 
PREPARATION  AND  HUMAN  TRACER  STUDIES  WITH 
V^^  LABELED  ANTIBODY  REACTING  WITH  FIBRIN, 
by  Irving  L.  Spar,  William  F.  Bale  and  others.   Rept. 
on  Contraa  W7405-eng-49.   3  July  62,  33p.  13  refs. 


CHEMISTRY 

NYO- 10144  OTS  $1.10 

Air  Reduction  Co. ,  Inc. ,   Murray  Hill,  N.  J. 
RESEARCH  ON  APPUCATIONS  OF  KRYPTON-85, 
by  W.  G.  Marancik  and  H.  B.  Fleishmari.  Quarterly 
progress  rq?t.  no.  4,  1  July  30  Sep  62,  on  Contract 
AT(30- 1)2906.   7p.  5  refs. 
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TID-400S(Pt.  2A)         OTS   $3.50 

Atomic  Energy  Conunlssion.  Div.  of  Research, 

Washington,  O.  C. 
SUMMARIES  OF  THE  USAEC  BASIC  RESEARCH 
PROGRAM  IN  CHEMISTRY  (OFF  SITE).   Mar  63. 
278p. 


NAA-SR-6385  OTS  $i.  10 

Atomic  International,  Canoga  Parte  Caltf. 
THEORY  OF  METAL  SURFACE  TENSIONS.  AN 
IONIC- SALT  MODEL  FOR  UQUID  METALS,   by 
S.  W.  Mayer.  Repc  on  Contract  AT(1 1- l)GEN-8. 
30  June  61,  lOp.  10  refs. 


NASA  N63- 17215      OTS  $1.60 

Detroit  U. .  Mich. 
SYNTHESIS  OF  PORPHINE-LIKE  SUBSTANCES 
DURING  CHEMICAL  EVOLUnON,  by  Anton  Szutka. 
Rept.  on  NASA  Grant  N8G-226-62.   [1962]  15p.  28  refs. 
NASA  CR -50200. 


LAMS-2674  (Pt,  I)  OTS  $8.60 

Los  Alamos  Scientific  Lab. ,  N.  Mex. 
A  CRITICAL  REVIEW  OF  REFRACTORIES,   PART  I, 
SELECTED  PRCPERHES  OF  GROUP  4a,  -5a,   AND 
AND  -6a  CARBIDES,   by  Edmund  K.    Storms.  Rept 
on  Contract  W7405-eng-36.    1  Feb  62,  93p.  238  refs. 


Inorganic  Gieniistry 


Analytical  Chemistry 


PB  163  249      OTS  $1.60 

tArmy  Chemical  Corps,  Army  Chemical  Center,  Md. ) 
DETECnON  AND  IDENTIFICATION  OF  CYANIDES 
AND  OTHER  CYANOCEN  COMPOUNDS:  PYRAZOLC»IB- 
PYRIDINE  METHOD,  by  Bernard  Gehauf,  MeMnM. 
Falkcf,  and  Benjamin  Wiaen.    I  June  44,  declassified 
II  Jan  56.    18p.  3  refs.   Memorandum  rept.  T.D.M.R. 
T.D.M.R.  847. 

DESCRIPTORS:  •Chemical  warfare  agents,  •Cyanides, 
•Cyanogen,  •Gas  deteaors.  Gels,  Chemical  indicators, 
•Pyrazolone,  'Pyridines. 


IDO-14605        OTS  $2.75 

Phillips  Petroleum  Co. ,  Idaho  Falls. 
ANNUAL  REPORT  OF  DIVISION  ANALYTICAL 
BRANCH  FOR  1962,  by  Ralph  C.  Shank.    Rept.  on  Con- 
tract AT(1 0-1)205.    Apr  63.  172p.  53  refs.   NASA  N63- 
18014. 


PB  163  338 


OTS  $3.60 


Indiana  U.  [Bloomington]. 
AN  EXPERIMENTAL  INVESTIGATION  ON  THE 
CHEMISTRY  AND  INTERCON  VERSION  OF  BORON 
HYDRIDES,  by  Riley  Schaeffer.   Final  rept. ,  1  July  59- 
31  Aug  60.  on  Contract  AF  33(616)5827.   Dec  60,  36p. 
18  refs.   ARL  Technical  rept.  60-334;  AD- 252  810. 

DESCRIPTORS:  •Diboranes.  •Pentaboranes.  Hydrides. 
•Borohydrldes,  Organoboranes,  Boron  compcxinds, 
Chnnical  reactions.  Synthesis  (Chemistry),  Pyrolysis. 
Amines.  Lithiym  compounds,  Mercury  compounds, 
Deuterated  compounds,  Decaboranes. 

A  modification  of  the  method  of  Shapiro  for  the  prepara- 
tion (rf  diborane  has  been  developed  which  gives  nearly 
quantitative  yields  of  essentially  pure  diborane.    Ex- 
perimenul  studies  of  steps  in  the  thermal  conversion 
of  diborane  to  pentaborane-1 1  have  been  continued.  The 
isotope  effect  in  the  decomposition  of  diborane  suggests 
that  the  hydrogen  is  eliminated  in  the  initial  rate  limit- 
ing step.   An  analysis  of  the  subsequent  fate  of  the 
triborane-7  molecule  supports  the  belief  that  tetra-     » 
borane-10  is  next  formed.  Study  of  the  conversion  of 
tetraborane-10  to  pentaborane-1 1  previously  suggested  j 
the  importance  of  the  tetraborane-8  nwlecule.  Support 
has  been  offered  for  this  interpreution  by  study  at  the 
decomposition  of  tetraborane-10  in  the  presence  of 
carbon  monoxide.   Preliminary  studies  of  the  reaction 
of  diborane  with  lithium  amalgam  are  also  reported. 
(Author)  (See  also  PB  16 1  479) 


TID-17968      errs    $1.10 

Michigan  State  U. ,  East  Lansing. 
SOME  ASPECTS  OF  THE  STRUCTURE  AND  STA- 
BILITY OF  THE  CUBIC  HEXABORIDES  OF  THE 
LANTHANONS.  by  George  D.  Sturgeon  and  Harry  A. 
Blck.   Rept.  on  Contract  AT(1 1-1)716.   (1961)  lOp. 
21  refs. 


Physical  Chemistry 


NASA  N63-17544  OTS  $1.00 

Ames  Research  Center,  National  Aeronautics  and 
S^Mce  Administration,  Moffett  Field,  Calif. 
STUDY  OF  THE  NONEQUILIBRIUM  FLOW  FIELD 
BEHIND  NORMAL  SHOCK  WAVES  IN  CARBON 
DIOXIDE,   by  John  T.  Howe,  John  R.  Viegas,  and 
Yvonne  S.  Sheaffer.   June  63,  40p.  18  refs.  NASA  TN 
D-1885. 


1^-17726      OTS  $4.60 

Argonne  National  Labi ,  111. 
STRUCTURAL  ASPECTS  OF  ORGANOPHOSPHORUS 
EXTRACTANTS  AND  THEIR  METALLIC  COMPLEXES 
AS  DEDUCED  FROM  SPECTRAL  AND  MOLECULAR 
WEIGHT  STUDIES,  by  J.  R.  Ferraro  and 
D.  F.  Peppard.    Rept.  on  Contract  W31-109-eng-38. 
Sep  62,  42p.  67  refs.   UAC-6955. 
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TID-17721      OTS    $4.60 


IlUnois  U.,  Urbana. 
PROPERTIES  OF  He3  AT  PRESSURES  GREATER 
THAN  THE  MINIMUM  IN  THE  MELTING  CURVE,  by 
A.  C.  Anderson.  W.  Reese,  and  J.  C.  Wheatlivy.   Rept 
onContraa  AT(ll-l)ll98.   Il962j41p.  23  refs, 


NASA  N63-18233      OTS  $0.50 

Lewis  Research  Center,  National  AeronauticU  and 
Space  Admirlistration,  Cleveland,  Ohio. 
THERMAL  DECC»^«>OSmON  OF  SOME   UNfiAR 
PERFLUOROALKANES  IN  AN  INCONEL  BOM|,  by 
WilUam  L.  Fielder.  July  63.  I6p.  5  refs.        T 
NASA  TN-D-1744. 


PB  163  329  OTS  $6.60 

Lockheed  Aircraft  Corp. ,  Sunnyvale,  Calif. 
SOLAR  REGENERATIVE  CHEMICAL  SY^TEMi  by 
H.  P.  Silverman.    Semiannual  rept.  no.  .3,  1  Jidy- 
30  Dec  60,  on  Contract  DA  36-039-SC-85245.  119611 
68p.  11  refs.    Rept.  no.  LMSD-895034:  AD-2!4  841. 

DESCRIPTORS:  •Fuel  cells.  Solar  energy,  Elelctro- 
chemistry.  Thermochemistry,  Iodine,  Thermodjmamics. 
Ascorbic  acid.  Cadmium,  Photosensitivity,  •mxo- 
chemical  reactions,  •Electric  power  productioiL 
Power  supplies.  | 

Experimental  results  of  photochemical  and  thejuno- 
chemical  approaches  for  converting  solar  ener^  to 
electrical  energy  are  reported.    Thermodynamic  calcu- 
lations demonstrating  the  desirability  of  the  cadmium, 
iodine  system  as  a  thermal  regenerative  system  are 
presented.    Initial  measurements  of  the  electrochemi- 
cal parameters  including  exchange  current  densities 
and  Tafel  slopes  as  a  function  of  iodine  pressure  are 
reported.    The  first  results  obtained  from  the  opera- 
tion of  a  coc^plete  photoregenerative  cycle  are  pre- 
sented.   Data  on  the  stability  of  the  photosensitive 
cl^mical  system  (proflavine -ascorbic  acid)  indicating 
stkbility  and  long  cycle  Ufe,  as  well  as  the  effept  of 
such  paranneters  as  pH,  concentration  of  components, 
and  tin)e  of  exposure  are  also  given.    The  theoretical 
background  of  the  photoelectrochemical  process  is  dis- 
cussed with  some  experimental  results  on  the  relatiorf- 
ship  between  photobleaching  and  photopotentiaL  / 

(Audjor)  ^ 


LADC-5634      OTS  $1.10 

Los  Alamos  Scientific  Lab. ,  N.  Mex. 
THE  ELECTROCHEMICAL  SEPARATICW  BEhWvIOR 
OF  PROMETHIUM  AT  A  LITHIUM  AMALGAM 
cathode;  byE.  I.  Onstom.   Rept.  on  Contract 
W7405-eng-36.   (I962J  7p.  5  refs. 


TID-17725      OTS  $2.60 


TID-17741      OTS  $2.60 


U 


Michigan  U. ,  Ann  Arbor. 
ORGANIC  POLj^ROGRAPHY,  by  Philip  J.  Elvlnj 
Rept.  no.  74  on  Contract  AT(11-1)1148.  31  De< 
25p.  10  refs. 


62, 


Michigan  U. ,  Ann  Arbor. 
POLAR OGRAPHY,  by  Charles  L.  Rulfs  and  PhiUp  J. 
Elving.   Rept.  no.  73  on  Contraa  AT(ll-l)ll48 
15  Dec  62,  25p.  7  refs. 


TID-17743  OTS  $2.60 

Physics  Engineering  Chemistry  Corp.,  Boulder,  Colo* 
THE  SPECTRUH    THE  EXCITATION  AND  lONlZA-     ' 
TION  CROSS-SECTIONS  FOR  PHOTO  PROCESSES 
AND  FOR  COLLISIONS,    OF  FIVE  TIMES  IONIZED 
OXYGEN,  by  Carlos  M,   Varsavsky.  Quarterly  rept. 
no.  6,    1  Sep-30  Nov  62,  on  Contract  AT(1 1-1)1017. 
21  p.    9  refs.  ^ 


EARTH  SCIENCES 


NAS-NRC-1036 

Order  from  NAS  -NRC    $  10. 00 

American  Geophysical  Union,  Washington,  D.  C. 
ANTARCTIC  RESEARCH:  THE  MATTHEW 
FONTAINE  MAURY  MEMORIAL  SYMPOSIUM,  ed.  by 
H.  Wexler,  M.  J.  Rubin,  and  J.  E.  Caskey,  Jr. 
15  Oct  62,  293p.  349  refs.  Geophysical  Monograph 
no.  7, 

DESCRIPTORS:  •Antarctic  regions.  •Geography, 
•Geology,  Lakes,  Ocean  bottom  topography,  •Marine 
geology,  •Ionosphere,  •Oceanology,  •Jet  streams 
(Meteorology),  •Heat  transfer,  •Glaciers,  nee. 
Earth,  Thermal  conductivity.  Thermal  diffusion. 
Particles,  New  Zealand,  Argentina,  •Meteorology, 
•Upper  atmosphere. 

Contents: 

Glacial  and  subglacial  geography  of  Antarctica;  the 

geology  of  Antarctla;  the  geology  of  Cape  Evans  and 

Cape  Royds,  Ross  Island,  Antarctica;  geology  of  Lake 
Vtnda,  Wright  Valley,  South  Victoria  Land,  Antarctica; 
crustal  structure  in  Antarctica;  outlines  of  southern 
ocean  geomorphology;  bottom  sediments  of  the  Antarctic 
Antarctic;  morphology  and  some  interpretation  erf 
geomagnetic  variations  in  Antarctica;  the  ionosphere 
over  Antarctica;  auroral  research  in  antarctic  regions; 
niean  westerly  Jet  streams  in  the  Southern  Hemisphetv; 
atmospheric  advection  and  the  Antarctic  mass  and 
heat  budget;  on  the  dependence  of  the  character  of  the 
boundary  between  Anurctic  and  sub-Antarctic  Pelagic 
Zones  on  the  meteorological  conditions;  on  heat  ex- 
change of  the  Antarctic  waters;  studies  on  physical 
oceanography  in  the  Ross  Sea  by  the  New  Zealand 
oceanographic  Institute  ;  preliminary  studies  and  re- 
sults of  the  oceanographic  work  in  the  Weddell  Sea 
Area;  glaciological  phenomenon  in  the  Bellingshausen 
Sea  during  the  1959-60  Antarctic  campaign;  the  amount 
of  ice  on  planet  earth;  glaciology  of  Antarctica;  the 
thermal  diffusivity  and  tliermal  conductivity  of  glacial 
ice  at  Wikes  Sution,  Antarctica;  the  dynamics  at  ice 
shelves:  New  Zealand  glaciology;  Argentine  glaciology. 
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NAS-NRC-1035 

Order  from  N AS -NRC     $8.00 

American  Geophysical  Union,  Washingcoa,  D.  C. 
THE  CRUST  OF  THE  PAQFIC  OCEAN,  ed.  by 
Oordoo  A.  Nlacdonald  and  Hisashi  Kuno.    1962,  I99p. 
456  refa.   Geophysical  Monograph  no.  6. 

Presented  at  die  tenth  Pacific  Science  Congress, 
Hooolulu,  Hawaii,  August  21 -September  6,  1961. 

OESCRIPnrORS:  *Marine  geophysics,  *Marlne  geology, 
•Pacific  Ocean.  Geology,  Geophysics. 

Cootents: 

Island  arcs  in  the  development  of  the  earth's  structure 

(especially  in  the  region  of  Japan  and  the  Sea  of 

Okhotsk) 
Seismic  wave  velocities  in  the  New  Guinea -Solomon 

Islands  region 

Ocean-basin  evolution  by  sea -floor  spreading 
Crustal  structure  and  volcanism  in  Hawaii 
Surface -wave  studies  of  the  Pacific  crust  and  mantle 
On  the  relationship  between  geotectonic  and  geophysical 

phenomena  al  the  Kuril -Kamtchatka  folding  zone  at  the 

Junction  zone  of  the  Asiatic  Continent  with  the  Pacific 

Ocean 
Earthquakes  and  geologic  structure  of  the  northwest 

margin  of  the  Pacific  Ocean  Basin 
On  the  relationship  of  deep  earthquakes  of  eastern  out- 
lying districts  of  Asia  with  large  crusul  structures 
Gravity  anomalies  and  the  crust  of  the  earth  in  the 

Pacific  Basin 
A  short  outline  of  the  geology  of  Malaya  with  special 

reference  to  Mesozoic  orogeny 
Extrusive  vukanism  with  reference  to  earth  movements 
Magma  type  and  cnistal  structure  in  the  Aleutian  Arc 
Petrochemical  features  of  volcanism  in  relation  to  the 

types  of  the  earth's  crust 
On  the  age  of  the  granitic  rocks  In  relation  to  the 

structiutil  features  of  Sumatra 
Igiffn^t  and  structural  features  of  Thailand 
Frequency  distribution  of  rock  types  in  oceanic, 

orogenic,  and  kratogenic  volcanic  associations 
Crusul  deformation  and  igneous  activity  In  the  South 

Fosaa  Magna,  Japan 
Structure  and  volcanism  in  the  Uupo  volcanic  zone, 

New  Zealand 
Basalt  magma  types  and  their  tectonic  associations: 

Pacific  northwest  of  the  United  States 
A  new  hypothesis  for  origin  of  Guyots  and  Seamount 

terraces 
A  mechanism  of  formation  of  oceanic  magma 
Relationship  of  petrographic  suites  in  Hawaii. 


NAS-NRC-1075 

Order  from  NAS-NRC   $2.75 

Committee  on  Nuclear  Science,  National  Research 

Council,  WaaUiigton,  O.  C. 
NUCLEAR  GBOFHYSICS,  ed.  by  P.  M.  Hurley. 
Proceedings  of  a  Conference  [no.  S],  Woods  Hole, 
Mass.  7-9  June  62.    1963,  2S2p.    212  refs.  Nuclear 
Science  Series  rept.  no.  38. 

DESCRIPTORS:  Nuclear  physics,  •Geophysics,  Marine 
geophysics,  Oceanographic  data.  Geologic  age  deter* 
mination.  Oceans,  Sea  Water.  Radioactivity,  Stable 
isotopes.  Uranium,  'Conferences,  Massachusens. 


Contents: 

Symposium  on  the  earth's  interior  geochronology, 
symposium  on  oceanic  mixing,  uranium -series  dating, 
stable  isotopes,  other  topics. 


NAS-NRC-1085 

Available  free  from  NAS-NRC 

i 

"t  Geophysics  Research  Board,  National  Research 

'Couicil,  Washington,  D.  C. 
.AN  OUTLINE  OF  INTERNATIONAL  PROGRAMS  IN 
"THE  ATMOSPHERIC  SCIENCES.   Jan  63,  lOOp.  5  refs. 

C«SCRIPTORS:  'Atmosphere.  •Scientific  research. 
Collaboration,  •Meteorology,  Weather  forecasting. 
Upper  atmosphere,  Chemistry,  Climatology,  Education, 
Hydrology,  Oceanology. 

Contents: 

Major  objectives  and  general  recommendations 

Research  on  weather  prediction  and  modification 

The  high  atmosphere 

Atmospheric  chemistry 

Climatology  and  related  area 

Education  and  training 

Meteorological  services 

Relation  to  hydrology  and  oceanography. 


NAS-NRC- 1088 

Order  frc«n  NAS-NRC  OTS  $1.50 

Office  of  the  Foreign  Secreury,  National  Academy  of 

Sciences,  Washington,  D.  C. 
INTER -AMERICAN  CONFERENCE  ON  MARINE 
SaENCES  HELD  AT  KEY  BISCAYNE,    FLORIDA, 
NOVEMBER  8-10,  1962,  ed.  by  Richard  C.  Vetter  and 
George  W.  Wood,  1963,  50p.  41  refs.  Prepared  in 
cooperation  with  the  Committee  on  Oceanography. 

DESCRIPTC»S:    •Conferences,  'Marine  biology, 
•Oceanography,  'South  America,  •North  America, 
Atlantic  ocean.  Pacific  ocean,  Antarctic  regions. 

Contents: 

Area  working  group  reports 

Systematic  s  working  groi?)  report 

Naval,  scientific,  and  ecocomic  cooperation  working 

group  report 
General  recommendations 
Sjpecial  resolutions  and  reconunendatlons 


Geology 


TID-I8023      OTS    $1.60 

Yale  U. ,  New  Haven.  Conn. 
FRACTIONATION  OF  SULFUR  ISOTOPES  IN  LAKE 
WATERS,  by  Edward  S.  Deevey,  Jr.  and  Noboyuki 
Nakai.   Rept.  coContraa  AT(30-1)2652.  Sep  62.  18p. 
13  refs. 
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TID-18032      OTS    $1.60 


Geochronometric  Lab. ,  Yale  U- .  New  Haven,  Conn. 
VARIATICWS  IN  RADI0CARBC»4  CONCENTRATION 
IN  TREE -RINGS  IN  NORTH  AMERICA  DURING  THE 
18TH  AND  19TH  CEKTURY,  by  Mlnze  Stuiver .    Rept. 
on  Contraa  AT(30-l)te2.  [1962]  13p.  10  rete. 


ENGINEERING 


PB  163  395       OTS  $1. 10 


Cowles  (Foundation]  for  Research  in  Econoihtcs 

[Yale  U. ,  New  Haven,  Conn.  J. 
ON  THE  JOB  SHOP  SCHEDUUNG  PROBLEMl  by  Alan 
S.  Manne.    Rept.  on  Contract  Nonr-358(01).   8  May  59, 
lOp.  4  refs.  Cowles  Foundation  discussion 
no.  73;  AD- 225  472. 


T 


DESCRIPTORS:  •Scheduling,  •Machine  shop  practice. 
Industrial  production.  Job  analysis,  Perfomuioce  tests. 

The  application  of  discrete  linear  programmit^  is  in- 
vestigated for  typical  job  shop  scheduling  problem.   The 
scheduling  problem  is  one  that  involves  both  sequencing 
restrictions  and  non-interference  constraints  for  in- 
dividual pieces  of  equipment.   The  computational  feas- 
ibility is  being  investigated  of  the  approach  in  the  case 
of  large-scale  realistic  problems.   The  sequencing 
problem  involves  the  performance  of  n  tasks  being 
defined  as  requiring  the  services  of  a  single  machine 
for  an  integral  number  of  time  units.   The  scheduling 
problem  consists  of  drawing  up  a  plane  for  time -phas- 
ing the  individual  jobs  satisfying  (1)  sequencing  require- 
ments, and  (2)  equipment  interference  problems.   The 
schedule  is  drawn  up  to  minimize  the  make-span,  i.e. , 
the  elapsed  calendar  time  for  the  performancia  of  all 
jobs  si^ject  to  the  constraints  upon  sequenciiig  and 
machine  interference  and  also  subject  to  any  ^livery 
date  requirements  on  individual  items. 
(DDC  abstract) 


TID-17740      OTS  $1. 10 

Sandia  Corp. ,  Albuquerque,  N.  Mex. 
THE  PHANTOM  GAGE  (A  COMBINH)  PART]  AND 
GAGE  SPECIFICATION  TECHNIQUE  by 
Edward  S.  Roth.    Rept.  on  Contract  AT(29-l)f?89, 
Jan  63,  8p.    SCDC-3010. 


PB  163  345      OTS  $8.10 

Soil  [Stabilization]  Lab.,  Mass.  Inst,  of  TeUi. 

[Cambridge]. 

THE  BEHAVIOR  OF  SOILS  UNDER  DYNAMIC  LOAD- 
INGS.  1.   HYDRAULIC  MACHINE  FOR  DYNAMIC 
COMPRESSION  TESTS,  by  Robert  V.  Whitman.   Rept. 
on  Contract  DA  49-129-ENG-146.   Aug  52,  86|).  2  refs. 
AFSWP-116;  ATI-174  589. 


DESCRIPTORS:  •Engineering  geology,  •Soil  medianics. 
Soils,  'Loading  (Mechanics),  'Hydraulic  systems. 
Machines,  Design,  Effectiveness,  Stresses,  'Shock 
tubes,  •Compressive  properties,  •Test  equipment. 
Underground  explosions.  Blast.  . 

Contents; 

Introduaion 

Design  of  rapid  loading  machine 

Instrumentation 

Performance  qi  hydraulic  testing  machine 

Uniformity  of  stress  in  soil  samples 
Conclusions  and  recommendations  ^^ 

Dynamic  soil  testing  with  M.I.T.  shock  tube 
Description  of  hydraulic  circuits. 


PB  163  341      OTS 


$I4.5i> 


Soil  [Stabilization]  Lab.,  Mass.  Inst,  of  Tech. 

[Cambridge]. 
THE  BEHAVIC*  OF  SOILS  UNIKR  DYNAMIC  LOAD- 
INGS.  2.   INTERIM  REPORT  ON  WAVE  PROPAGA- 
TIOJ  AND  STRAIN-RATE  EFFECT,  by  Donald  W. 
Taylor  and  Robert  V.  Whitman.   Rept.  on  Contract 
DA  49-l29-eng-227.   July  53,  declassified  17  Feb  54, 
220p.  147  refs.   AFSWP-117:  AD-28  650. 

IKSCRIPTORS:  •Engineering  geology,  •SoQ 
mechanics,  Soils,  Compressive  properties.  Experi- 
mental data.  Test  equipment,  Effectiveness.  Design, 
Clay,  Loading  (Mechanics).  Propagation,  Mechanical 
waves,  Underground  explosions,  Blast. 

Data  derived  from  this  investigation  are  expected  to  be 
of  value  toward  the  solution  of  various  blast- loading 
problems;  2  important  problems  are  (1)  estimation  of  | 
strength  and  settlement  characteristics  of  building     ^=^~ 
foundations  subjeaed  to  large  blast  loadings  and  (2)      ^ 
estimation  of  propagation  characteristics  of  earth  shoes 
due  to  either  surface  loading  or  underground  explosions, 
Topics  included  are  the  fuiKJamental  concepts  of  com- j^ 
pression  tests;  performance  of  the  rapid- loading  nut-  | 
chine  during  very  fast  tests;  unconfined  compression 
tests  on  Boston  clay;  vacuum  triaxial  tests  on  Ottawa, 
Fort  Peck,  and  Yucca  Flats  (AEC)  sands;  and  design 
of  a  long  triaxial  machine  for  wave-propagation  studies. 
Conclusions  concerning  strain-rate  effects  involved  the 
strain -rate  effect  on  compressive  strength  for  cohesive 
and  uncohesive  soils  and  the  strain-rate  effect  upon 
compressive  modulus.  (DDC  abstraa) 


PB  163  342      OTS  $17.50 

Soil  [Stabilization)  Lab. ,  Mass.  Inst,  of  Tech. 

[Cambridge]. 
THE  BEHAVIOR  OF  SOILS  UNDER  DYNAMIC  LOAD- 
INGS.  3.   FINAL  REPORT  ON  LABC»ATORY 
STUCXES,  byR.  V.  Whitman,  J.  F.  Cheatham  and 
others.   Rept.  on  Contraa  DA  49-129-eng-227.  Aug  54, 
271p.  7I'refs.  APSWP-118;  AD-64  032. 

CCSCRIPTORS:  •Engineering  geology,  •Soil  mechanics, 
•Soils,  Compressive  properties.  Loading  (Mechanics), 
Clay.  Silt.  Sand.  Moisture,  Stresses.  Propagation, 
Mechanical  waves.  Creep,  Relaxation  time.  Supports, 
Tests.  Undergroutid  explosions,  Blast. 


/ 
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Comctts: 

Background  fcr  acrain-rat*  ettea  tests 

Additicnal  scraln-rate  effect  teftts  on  cohesive  soils 

Strain-rate  eflea  teats  co  slightly  moist  saod 

Dynamic  loading  testa  en  aaturated  sands 

Review  at  strain-rate  effea  tests 

Background  for  wave  propagation  studies 

General  discussion  at  stress-strain  relations 

Creep,  relaxation  and  stress-strain-time  behavlar 

Review  at  theoretical  wave  propagation  solutions 

Instrumentation  for  wave  propagaticn  studies 

Results  of  wave  propagatloa  teats  upon  sands 

Review  d  stress-strain  and  wave  propagation  studies 

Background  fcr  footing  motion  studies 

Laboratory  tests  on  model  footings 

Analytic  study  of  footing  motion  under  vertical 

dynamic  loads 
Review  of  footing  motion  studies 
Equations  for  behavlar  within  dynamic  permeameter 
One-dimensional  compression  tests 
Properties  at  coral  sand  from  Eniwetok  Island 


FB  163  343     OTS  $6.60 

Soil  [Stabillation)  L^). .  Mass.  Inst,  of  Tech. 

[Cambridge]. 
THE  BEHAVIOR  OF  SOILS  UNDER  DYNAMIC  LOAD- 
INGS. 4.   REVIEW  AND  PRELIMINARY  CORRELA- 
TION OF  LABORATORY  AND  FIELD  STUDIES,  by 
R.  V.  Whitman.  Rept.  on  Contraa  DA  49-l29-eng-227 
June  55.  declassified  20  June  63.  63p.  15  refs. 
AFSWP-I19;  AD-76  094. 

DESCRIPTORS:  *Engineerlng  geology,  *Soil  mechanics. 
Soils,  Reviews,  Experimental  data,  Test  equipment, 
Cratering,  Transients.  Correlation  techniques. 
Underground  explosions,  Blast. 

Contents: 

Studies  at  M. I. T. 

Discussion  of  field  instrumentation 

Cratering  and  permanent  displacements 

Transient  phenomenology 

Conclusions  and  recommendationa 


Aeronautical  Engineering 


PB  163  337      GTS  $l6wOO 

Armour  Research  Foundation,  Chicago,  Ql. 
yrUDY  AND  DESIGN  OF  A  PULSE  SYSTEM  OF 
STRAIN  RECORDING,  by  P.  L.  Toback.   Final  repc 
on  design  phase.  Contract  AF  33(038)212SZ   Feb  54, 
243pi.  9  retB.   Pro],  no.  B018-8:  AD-61  533. 

DESCRIPTORS:  'Propellers  (Aerial),  Stresses, 
Measurement,  'Strain  guages,  'Measuring  devices 
(Electrical  and  electronic).  Electromagnetic  pulses, 
'Recording  systems.  Airborne,  Design,  'Pulse 
generators.  Electric  bridges.  Amplifiers,  Power 
supplies.  Circuits. 

Fcilowing  die  Study  and  Field  Test  Phases  of  diis  pro- 
ject, during  which  the  feasibility  of  a  pulse  modulation 
system  of  strain  measurement  in  aircraft  propellers 
ims  examined,  a  Design  Phase  was  undertaken  to  pro- 
vide a  complete  electrical  and  mechanical  design  of  a 


24-channel  airborne  unit.   Specific  attention  was 
directed  at  redesigning  certain  electrical  components, 
including  the  bridge  output  transformers,  to  eliminate 
the  need  for  extra  components  on  the  propeller;  the 
excitation  amplifier  output  transformers,  to  eliminate 
the  "resetting"  winding  and  to  provide  a  "balancing" 
winding;  and  the  channel  amplifier,  to  provide  increased 
power  to  drive  the  specified  galvanometers.    In  addition, 
the  design  of  the  required  power  supplies  and  calibra- 
tion unit  was  included.  The  drawings,  schemstics,  and 
layouts  for  the  individual  units  as  well  as  the  overall 
configuration  of  the  system  are  included.   The 
24-channel  unit  is  composed  of  eight  individual  units, 
each  of  such  a  size  and  weight  that  it  may  easily  be 
handled  by  no  more  than  two  men.   The  units  are 
designed  so  that  they  may  either  be  stacked  or  placed 
in  separate  locations  to  {wrmit  flexibility  of  operation 
in  the  aircraft.   Shock  mounts  are  provided  for  protec- 
tion against  excessive  vibration.    A  complete  electronic 
parts  list  and  mechanical  bill  of  materials  are  also 
included.   (Author) 


NASA  N63- 17221      OTS  $2.60 

Banelle  Memorial  Inst. ,  Columbus,  Ohio. 
EXPLORATORY  STUDIES  OF  MECHANICAL  CYCLING 
FATIGUE  BEHAVIOR  OF  MATERIALS  FOR  THE 
SUPERSONIC  TRANSPORT,  by  D.  N.  Gideon, 
C.  W.  Marsdiall,  and  others.   Qmrterly  progress 
rept.  no.  3,  1  Jan-IS  Apr  63,  on  NASA  Contract 
NASr-100(01).    15  Apr  63,  25p.  5  refa. 
NASA  CR-50365. 


AD-281  798  OTS  $5.60 

Bolt,  Beranek,  and  Newman,  Inc. ,  Cambridge,  Mass. 
NEW  METHODS  FOR  UNDERSTANDING  AND  CON- 
TROLLING VIBRATIONS  OF  COMPLEX  STRUCTURES, 
by  Manfred  A.  Heckl,  Richard  H.  Lyon  and  others. 
Rept.  on  Dynamic  Problems  in  Flight  Vehicles, 
Contract  AF  33(616)7973.  June  62,  58p.  21  refs.  Rept. 
no.  875:  ASD  TN-61-122;  NASA  N62-14588. 

DESCRIPTORS:     'Airframes,  •Structures,  •Vibration, 
Test  methods,  Damping,  Acoustics,  Vibration 
isolators.  Elasticity,  Beams,  Sheets,  Dynamics, 
Mathematical  analysis.  Theory,  Energy,  Absorption, 
Airplane  panels,  Spacesh4>8,  Metal  plates.  Viscosity, 
Aircraft. 

New  methods  are  outlined  for  dealing  with  the  vibration 
responses  of  complex  flight  vehicle  structure  to  local 
and  to  diffuse  acoustic  excitation.   Energy  absorption 

at  structural  joints  and  acoustic  radiation  resistance 
are  shown  to  be  important  in  establishing  levels  of 
these  responses.   Some  esqperlmental  results  pertaining  - 
to  energy  absorption  coefficients  and  radiation  re- 
sistance are  given,  and  procedures  for  estimating  the 
latter  are  discussed.    Feasibility  studies  of  vibration 
absorbers  utilizing  viscoelastic  spring  elements  and 
distributed  mass  systems  and  of  vibration  isolators 
composed  of  viscoelastic  leaf  springs  are  summarized. 
Only  the  latter  are  found  to  possess  some  practical 
advantages  over  conventional  systems.   An  analytical 
investigation  is  summarized,  which  shows  tliat  gener- 
ally damping  of  only  the  plates  of  beam-plate  systems 
may  be  nK)re  desirable  than  damping  of  only  the  beams. 
(Autiior) 
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PB  163  391     OTS  $15.00 

Genersl  Kinetics,  Inc.,  Arlington,  Va. 
LOGICAL  DESIGN  AND  DIGITAL  CCkflVrE<l  PRO- 
GRAM FOR  A  TERMINAL  AIR  TRAFFIC  CONTROL 
CENTRAL,  by  Walter  L.  Anderson,  Kenneth  C- 
Ballard  and  others.   Final  rept.,  15  Feb  57-14  Feb  58, 
onContractAF  19(604)2241.   [1958]  225p.    13  refs. 
AFCRC-TR-58-160;  AD- 152  445. 


DESCRIPTORS:  'Air  traffic  control  systems, 
*Terminal  flight  facilities,  'Digital  computer^ 
'Progranmiing  (Computers),  Design. 


A  complete  logical  plan  was  developed  for  terfiinal 
equipment  which  will  connect  the  analog  track^s  and 
operators'  consoles  of  the  AN/GSN-3  (XD-l)  J\ir  Traffic 
Control  Central  (Volscan)  to  a  commercially  ajvailable 
digital  computer.  This  arrangement  will  perform  in 
real  time  and  by  digital  methods  all  compuutipns  per- 
formed by  analog  methods  by  the  scheduling  uiUts  and 
computers,  and  will  also  provide  the  Inter-cooSole  sig- 
nalling funaions  of  the  AN/GSN-3.  The  terminal  equip- 
ment is  reasonable  as  to  size  and  complexity.   It  uses 
solid  state  components  to  assure  maximum  reliability. 
Three  input  units  are  required:  one  for  radar  fiita:  one 
for  aircraft  flight  data;  and  one  for  scheduling  data. 
Two  output  units  furnish  commands  to  the  aircraft  and 
schedule  data.  A  complete  mathematical  analysis  was 
made  of  the  flight  path  and  scheduling  calculaticns  in- 
cluding static  and  dynamic  errors.   A  program  for  per- 
forming in  real  time  these  calculations  and  executing  the 
inter-console  signalling  functions  was  wrinen  and  tested 
on  an  available  computer,  the  IBM-704.  Two  Commer- 
cially available  digital  computers,  the  SperryRand 
UNIVAC  Scientific  1103A  and  the  International  Business 
Machines  Corporation  Type  704,  are  capable  <tf  meeting 
the  performance  requirements.  The  program  Is  suitable 
for  either.   Results  of  real  time  computer  testa  indicate 
that  all  computations  and  scheduling  can  be  performed 
in  80  msec  or  less  per  aircraft  under  control.   (Author) 


PB  163  336    OTS  $3. 60 


{ITT  Research  In«.  ]  Chicago,  lU. 
STUDY  AND  DESIGN  OF  A  PULSE  SYSTEM  W 
STRAIN  RECORDING,  by  P.  U  Toback  and  DkjC. 
MaxweU.  Final  rept.  on  Study  Phase  Bxtensioi, 
Contract  AF  33(038)  21252.   18  Sep  52.  31p.  4  jifstB. 
Prpj.  no.  90-9998;  AD-61  531. 

DESCRIPTORS:  •Propellers  (Aerial).  Strease^I 
Measurement.  •Strain  gages.  Electromagnetic  pulses, 
'Recording  systems.  Airborne,  Design,  Nois^Radio), 
•Pulse  generators,  Amp'ifiers,  Sensitivity,  Stability. 
Attenuators,  Pulse  transformers.  Circuits. 


J) 


By  modifying  the  pulse  generator  system  and 
redesigning  the  bridge  output  transformers,  cross- 
talk between  channels  was  reduced  by  more  thsn  50%. 
The  incorporation  of  a  clipper-limiter  circuit  to 
stabilize  the  amplitude  of  the  excitation  pulses  re- 
sulted in  an  appreciable  increase  in  overall  system 
stability.  Two  sensitivity  controls  were  added  to  in- 
crease the  flexibility  of  the  system.  One,  a  r«ro-step 
attenuator,  was  incorporated  in  the  power  amplifier  to 
permit  the  reduction  of  bridge  excitation  voltajge  wtwn 
required.  The  second  consisted  of  a  nine-step  semi- 
bgarithmic  gain  control  in  the  detectors  to  permit  the 
selection  erf  the  proper  gain  in  each  channel.  The 


channel  amplifiers  were  completely  redesipied  and 
tested  in  breacfixjard  form.  This  new  design,  which 
utilizes  only  2  tube  envelopes  in  place  of  the  original 
5,  will  reduce  by  18  the  number  of  tubes  required  in 
the  proposed  24  channel  system.  (Author) 


NASA  N63- 18235      OTS  $1.25 

Langley  Research  Center.  National  Aeronautics  and 
Space  Administration,  Langley  Sution,  Va. 
AN  ANALYSIS  OF  VG  AND  VGH  OPERATIONAL  DATA 
FROM  A  TWIN-ENGINE  TURBCWHOP  TRANSPC»T 
AIRPLANE,  by  Paul  A.  Hunter  and  Walter  G.  Walker. 
July  63,  48p.  10  refs.  NASA  TN-D- 1925. 


NASA  N63-18134      GTS  $1.00 

Langley  Research  Center,  National  Aeronautics  and 
Space  Administration,  Langley  Sution,  Va. 
RANDOM  DEVIATIONS  FROM  STABILIZED  CRUISE 
ALTITUDE  OF  COMMERCUL  TRANSPORTS  AT 
ALTITUDES  UP  TO  40,000  FEET  WITH  AUTO- 
PILOT IN  ALTITUDE  HOLD,  by  Joseph  J.  Kolnick  and 
Barbara  S.  Bentley.  July  63,  38p.  3  refs. 
NASA  TN  D-1950. 


FB  163  398  Available  on  loan  from  OTS 

National  Aviation  Facilities  Experimental  Center, 

Atlantic  City,  N.  J. 
EVALUATION  OF  IHE  EFFECTS  OF  AIR  TRAFFIC 
DERATING  AT  SEVERAL  PROPOSED  JETPOR TS  UPON 
THE  AIR  TRAFFIC  CONTROL  SYSTEM,  by 
H.  Slattery,  D.  Bottomley  and  others.  Final  rept.  May  63, 
181p.  Proj.  no.  101-134-OOV. 

DESCRIPTORS:  •Airports,  •Air  traffic,  •Air  traffic 
control  systems.  Analysis. 

A  new  jetport  had  been  proposed  to  serve  the  New  York 
metropolitan  area,  to  be  operational  by  1%8.   A  study 
was  made  of  the  effects  of  this  proposed  jeqmrt  on  the 
Air  Traffic  Control  System,  using  the  Model  B  Dynamic 
Simulator  for  air  traffic  control  studies,  and  also  using 
automatic  data  processing  facilities  for  a  traffic  flow 
pattern  analysis.   Three  proposed  sites  were  submiaed 
for  evaluation  and  were  located  in  Orange  County, 

New  York,  Suffolk  County,  New  York,  and  Burlington 
County,  New  Jersey.   The  resiilts  of  ttie  simulation 
indicated  that  the  air  traffic  control  problems  generated 
by  any  of  the  three  jetport  sites  would  be  complex  and 
would  generally  arise  due  to  crossings  of  heavily  used 
arrival  and  departure  routes  with  those  of  the  odier 
major  airports  in  tiie  area.   The  airspace  requirements 
for  handling  the  traffic  flows  for  any  of  the  three  sites 
would  necessitate  changes  to  the  bouiidaries  of  es- 
tablished warning  and  restricted  areas,  or  jurisdiction 
of  airspace  of  other  control  facilities.   The  traffic  flow 
pattern  analysis  indicated  there  would  be  no  overall 
^jpreciable  differences  in  the  denuind  upon  the  system 
by  air  traffic  under  the  various  site  conditions.  (Author) 
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PB  163  352      OrS  18.60 

Republic  AtIaHoii  Corp. ,  Parmlngdale,  N.  Y. 
MAIKTMNABn^rrY  AND  SUPPORT  ABILITY  EVALUA- 
TION TECHNIQUE,  by  J.  B.  Losee  and 
).  A.  Buoogiorna   Summary  repc  on  Phase  I, 
CoQtract  AF  33(616)6495.    Mar  60,  92p. 
WADO  TN  60-82,  Part  1;  AD- 245  130. 

DBSCRIFrORS:  *Jet  fightera,  Pightera,  Jet  planes, 
*Maintenance,  Design,  SpedficatlonB,  Military 
rsquiremenca.  Mathematical  analysis.  Reliability, 
MUlcary  procuremeot,  *Operaiioas  research. 

Research  is  concerned  with  the  foUowing:  (a)  Defining 
maintainability  d  a  weapon  system,  (b)  Determination 
and  inclusion  of  quantitative  maintainabiMty  require- 
ments in  specifications,  (c)  Contractor  compliance  with 
maintainability  specification  and,  (d)  Procuring  agency 
measurement  of  the  maintainability  achieved  by  the 
contractor.   While  evaluating  the  maintainability  and 
siqiport  characteristics  al  a  system,  it  is  advisable 
that  an  orderly  sequence  d  such  events  be  followed. 
In  tUs  report  an  attempt  is  made  to  present  such  a 
procedure.   A  functiooal  flow  chart  is  presented  which 
Indicaces  the  order  d  activity  and  interactiooa  of 
various  agencies  and  groups,  beginning  initially  with 
inteUigence  infornution  and/or  state-of-the-art 
knowledge,  through  application  of  maintainability 
evaluation  techniques  and  ultimately  to  the  final 
appraisal  by  the  purchasing  agency  specification 
applications  group.   It  is  believed  that  the  review  of 
system  proposals  submitted  on  a  competitive  basis  will 
be  facilitated  when  such  an  orderly  and  standard 
format  is  foUowed  by  all  participating  agencies. 
(Author) 


n  163  353      OTS  $15.50 

Republic  Aviation  Corp. ,  Parmlngdale,  N.  Y. 
MAINTAINABILrrY  AND  SUPPORT  ABILITY  EVALUA- 
TION TBCHNIQOE,   PART  IL   APPLICATION  OF  THE 

MAiNrAiNABa^rrY  and  support  ability  for- 
mulae TO  CONTRACTOR  SELECTED  PORTIONS  OF 
A  REPRESENTATIVE  SYSTEM  REQUIREMENT. OR 
DEVELOPMENT  DESIGN  AREA  TO  DETERMINE 
ADEQUACY,  byj.  E.  Losee,  J.  A.  Buongiomo,  and 
W.  P.  Frahm.   Summary  rept.  on  Phase  II,  Contract 
AP  33(616)6495.   May  60,  234p.  22  refs. 
WAOO  TN  60-82,  Part  E;  AD-249  390. 

DESCRIPTORS:  *Target  drones.    'Hydraulic  systems, 
^Maintenance,  Design,  Military  requirements, 
Mathemadcal  analysis.  Reliability,  'Operations 
research,  Spedficatioas,  Costs,  Analysis,  Management 
engineering.  Time,  Aircraft,  Guided  missdles. 
Maintenance  equipment. 

Techniques  and  metlwxls  are  proposed  to  quantify 
maintainability  and  enable  the  maintenance  and  support 
effectiveness  of  any  product  to  be  determined  in  its 
early  design  stage.   A  brief  summary  is  included  which 
indicates  die  type  of  information  being  collected  and  its 
orderly  flow  to  give  time  and  resource  summations. 
An  actual  maintainability  and  support  evaluation  has 
been  made  (rf  a  i«rticular  hydraulic  system  as  it  might 
be  incorporated  in  a  drone  aircraft.  The  time  and 
resource  elements  and  the  rate-of-work  are  based 
upon  an  operational  concept  period  of  120  days  wi^ 
ten  drones  flying  approximately  I.  5  hours  each  per 
day,  or  180  hours  per  period  per  drone.   (Author) 


PB  163  354  OTS  $13.50 

Republic  Aviation  Corp. ,  Parmlngdale,  N.  Y. 
MAINTAINABIUTY  AND  SUPPORTABIUTY  EVALU- 
ATION TECHNIQUE.  PART  m.  VOLUME  I  APPU- 
CATION  OF  THE  MAINTAINABILITY  AND  SUP- 
PORTABIUTY FORMULAE  TO  A  USAF  SELECTED 
PRODUCT  TO  ENABLE  USAF  EVALUATION  OF 
FORMULAE  EFFECTIVENESS,   by  J.  E.  Losee, 
].  A.  Buongiomo  and  others.   Rept.  on  Phase  3, 
Contract  AF  33(616)6495.  Jtme  60,  192p.  24  refs. 
WADD  TN  60-82,  Part  HI,  Vol.  I;  AD-249  391. 

DESCRIPTORS:    •Generators,  Maintenance,  Military 
requirements,  ^)ecificatlons,  •Operations  research. 
Costs,  Analysis,  Time,  Management  engineering. 
Aircraft,  Guided  missiles,  Effectiveness,  •Test 
facilities.  Electronic  equ^ment,  Navigation,  Identi- 
fication systems,  Communication  systems.  Jet  fighters. 
Jet  planes. 

A  maintainability  management  technique  was  developed 
to  indicate  how  a  quantitative  maintainabiiaty  program 
can  be  implemented.   In  addition,  the  evaluating 
formulae  and  techniques  developed  are  applied  to  a 
generator  set  as  it  might  be  used  under  continuous 
austere  base  conditions  in  the  Republic  designed 
radiating  test  facility  (RADFAC).    The  generator  set 
wais  chosen  as  an  illustrative  example  because  of 
USAF  in-service  experience  with  similar  sets  installed 
in  tanker  and  logistical  support  aircraft.   Some  degree 
of  cross-check  and  technique  validation  should  thus 
be  possible  by  interested  USAF  agencies.   (Author) 


PB  163  355  OTS  $9. 10 

Republic  Aviation  Corp. ,  Parmlngdale,  N.  Y. 
MAINTAINABIUTY  AND  SUPPORTABIUTY  EVALU- 
ATION TECHNIQUE.  PART  IE.  VOLUME  IL  APPU- 
CATION  OF  THE  MAINTAINABIUTY  AND  SUP- 
PORTABIUTY FORMULAE  TO  A  USAF  SELECTED 
PRODUCT  TO  ENABLE  USAF  EVALUATION  OF 
FORMULAE  EFFECTIVENESS,    by  J.  E.  Losee,  J.  A. 
Buongiomo  and  others.   Rept.  on  Phase  3,  Contract 
AF  33(616)6495.  June  60,  lOlp.  WADD  TN  60-82, 
Part  2,  VoL  2;  AD-249  089. 

DESCRIPTORS:    •Maintenance,  •Generators,  Sjp>ecifi- 
cations,  Military  requirements.  Costs,  Maintenance 
personnel,  •Operations  research,  Military  procurement 
Job  analysis,  Management  engineering.  Mathematical 
analysis.  Reliability. 

The  maintainability  management  technique  was  de- 
veloped to  indicate  how  a  quantitative  maintainability 
program  can  be  implemented.   In  addition,  the  evalu- 
ating formulae  and  techniques  developed  in  all  three 
phases  are  applied  to  a  Generator  Set  as  it  might  be 
used  under  continuous  austere  base  conditions  In  the 
Republic  designed  Radiating  Test  Facility  (RADFAC). 
The  Generator  Set  was  chosen  as  an  illustrative 
example  because  d  USAF  in-service  experience  with 
similar  sets  installed  in  tanker  and  logistical  support 
aircraft.    Some  degree  of  cross-check  and  technique 
validation  should  thus  be  possible  by  interested  USAF 
agencies.   (Author) 
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Chemical  Engineering 
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MCW-i478   OTS   $2.50 


MalUnckrodt  Chemical  Works,  Weldon  Spring,  Mo. 
THE  INTEGRATED  FLUID-BED  SYSTEM,  by 
S.  Simecek  and  W.  T.  Trask.    Topical  Rept.  on  Con- 
tract W14-l08-eng-8.    10June63,  126p.    11  r^ 


NAS-NRC-942 

Order  from  NAS-NRC  OTS  $6.00 

National  Research  Council,  Washington,  D.  C. 
PROCEECMNGS  OF  THE  CONFERENCE  (W 
DESAUNATION  RESEARCH  (NO.  2]  ORGANIZtt^ 
AND  CONVENED  AT  WOODS  HOLE,  V 

MASSACHUSETTS  19  JUNE-14  JULY  1961,  SPONSORED 
BY  THE  OFFICE  OF  SALINE  WATER,  DEPARTMENT* 
OF  THE  INTERIOR  AND  THE  NATIONAL  SCI^^CE 
FOUNDATION.    1%3,  460p.    441  refs, 

DESCRIPTORS:  •Conferences,  "Desalination,  •Vfater, 
•Sea  water.  Economics,  Physical  chemistry,  Tij^ns- 
port  properties.  Biology,  Industrial  research, 
Massachusetts. 

Contents: 

The  water  problem 

Government  activities 

Structures  of  materials  and  chemical  physics 

Transpon  phenomena:  theory  and  application 

Biological  research 

Industrial  symposium  on  conversion  processes 

Some  approaches  other  than  desalination 


IDO-14304        OTS  $2.60 

Phillips  Petroleum  Co. .  Idaho  Falls. 
PILOT  PLANT  STUDIES  OF  CC»mNUOUS  NITttIC 
ACID  MSSOLUTION  OF  URANIUM -ALUMINUM 
ALLOY,  by  D.  M.  Paige,  A.  F.  Boeglin  and  othfts. 
Rept.  on  Contract  AT(I0- 1)205.  30  May  54,  dec^ssi- 
fled  21  May  62.  28p.  4  refs. 


Civil  Engineering 


NAS-NRC-1076 

Order  from  NAS-NRC  $2. 50 

Building  Research  Advisory  Board,  htetional  Re- 
search Council,  Washington,  D.  C. 
CRFTERIA  FOR  HYDRAULIC  FILLS,  by  Georg^ 
Sowers.    Rept.  on  FHA  Contract  HA  (--)  fh-743J  .1%2, 
47p.    10  refs.    Rept.  no.  25.  I 

DESCRIPTORS:  "Soil  noechanics,  •Civil  engineering. 
Underwater,  Soils,  Rock  (Geology),  Mechanical 
properties,  •Hydraulic  research. 

This  study  was  limited  to  fills  placed  as  hydraulfcally- 
discharged  materials,  and  fills  placed  below  wa|er 
level.    Only  soil  material  placed  through  a  water 
medium  has  been  considered  to  constitute  "hydriiillc 


fill";  this  includes  dredged  material  which  Is  pumped 
through  pipelines,  and  material  bottom -dumped  from 
barges.    Excluded  are  dredged  materials  which  are 
stockpiled  for  later  placement  and  compaction  by  means 
of  mechanical  equipment  such  as  bulldozers,  rollers, 
and  tampers. 


NAS-NRC-1077 

Order  from  NAS-NRC      $3. 00 

Building  Research  Advisory  Board,  National  Research 

Council,  Washington,  D.  C. 
DESIGN  CRITERIA  FOR  RESIDENTIAL  SLABS-ON- 
GROUND,  by  M.  M.  Lemcoe.  Final  rept.  on  Contract 
HA( )fh-743.   1963,  105p.  11  refs.   Rept.  no.  17R. 

DESCRIF1X)RS:  Foundations  (Structures),  •Concrete, 
•Housing,  Design,  Specifications,  Civil  engineering. 
Soil  mechanics,  Reinforcing  materials. 

This  study  deals  only  with  slab-on -ground  construction 
for  light  residential  structures.  It  provides  recommen- 
dations which  it  is  believed  will  assure  sound  resi- 
dential slabs  by  defining  the  conditions  and  appropriate 
linutatlons  in  accordance  with  the  variables  encoun- 
tered.  Considerations  involved  are  the  maximum  di- 
mension to  which  a  heated  or  unheated  slab  mav  be 
constructed  without  reinforcement,  and  without  the 
prospect  d  harmful  cracking  due  to  shrinkage  and 
temperature  change;  the  amounts  of  reinforcement 
required  for  slabs  of  greater  length;  the  structural 
requirements  of  slabs  which  are  to  be  placed  on  expan- 
sive or  compressible  soil;  and,  last,  the  research 
needed  to  fill  remaining  gape  in  knowledge  concerning 
the  effect  of  various  factors  on  residential-slab 
performance. 


NAS-NRC- 1037 

Order  from  NAS-NRC  $2.00 

Building  Research  Advisory  Board,  National  Research 

Council,  Washington,  D.  C. 
MAXIMUM  CONTINUOUS  TEMPERATURES  FOR 
VAPOR  BARRIERS,  by  Frank  A.  Joy.  Rept.  on  FHA 
Contract  HA  (— )  fli-743.    1962,  28p.  5  refs.  Rept, 
no.  15b. 

DESCRIPTORS:  •Moistureproofing,  •Foundations 
(Structures),  •Housing,  Vapors,  Temperature,  Degra-. 
dation.  Bituminous  coatings.  Plastic  coatings.  Sheets, 
Heaters,  Furnaces,  Concrete,  •High  temperature  re- 
search. 

The  purpose  of  this  study  was  to  determine  whether 
vapor  barriers  as  conventionally  employed  in  residen- 
tial slab-on-ground  construction,  may  be  subject  to 
exposure  for  extended  periods  to  temperature  levels 
which  could  reduce  their  effectiveness  as  barriers;  and 
to  provide  guidance  with  respect  to  tolerable  tempera- 
ture-exposure levels  for  t!»e  various  available  vapor- 
barrier  materials. 
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El«c>rical  and  EUctronk  Engineering 

NAA-SR-7455   OTS  $2.50 

Atomics  International,  Canoga  Park,  Calif. 
THEORY.    DESIGN,    AND  PERFORMANCE  OF 
HEUCAL-ROTOR,    ELECTROMAGNETIC  PUMP,  by 
R.  S.  Baker.    Repc  on  Contract  AT(  11- l)GEN-8, 
31  May63»  121p.    24  refs.  NASA  N63-17245. 


FB  163  333    OTS   $5.60 

General  Atronics  Corp. ,  Bala-Cynwyd,  Pa. 
THE  THEORY  OF  PULSED  SIGNAL  MEASURE- 
MENTS, by  Glenn  W.  Preston.    Final  rept.  on  En- 
hanced Accuracy  Pulses  Study,  Contract  AF  30(602)21 2q 
20Aug60t  56p.    U  refs.    Rept.  no.  779-207-12; 
RADC  TR-«0-207;  AD-248  632. 

DBSCRIPTOR&  Coding,  •Electrical  networks,  Etto^ 
Measuretnenc,  *Radar  pulses,  •Radar,  Theory,  Video 
•ignals.  Sonar,  Ailse  communication  systems.  Space 
navigation. 

The  fundamental  theory  of  radar  measurements  has 
been  extended  and  a  general  procedure  has  been 
evolved  for  determining  ttie  design  of  electrical 
measuring  networks  which  give  approximately  optimum 
ertlmates  of  various  target  parameters.    This  proce- 
dure has  been  applied  to  the  measurements  of  target 
velocity,  target  acceleration,  target  multlfdlcity  (the 
measurement  of  the  number  of  targets  present  at  ap- 
proKiinately  the  same  rapge  but  having  different 
velocities  and  cross -sections)  and  target  spin.    The 
measuring  networks  in  these  cases  consist  of  a  set 
0*  parallel  filters  at  IF --the  first  member  of  which  is 
the  femlllar  matched  filter.    This  matched  filter  set  is 
followed  by  balanced  mixers  and  static  real  time  non- 
Iteratlve  video  arithmetic  matrix  operations.    An 
interesting  possibility  is  noted  for  using  the  pulse  meas 
urlng  network  to  compensate  those  variations  in  the 
transmitter  pulse  form  which  would  otherwise  affect 
the  measurements  o*  the  urget  parameters,  thus  re- 
lieving the  stability  requirements  on  the  transmitter. 
(AiKhor) 


PB  163  349  OTS  $3.60 

General  Dynamics  Astronautics,  San  Diego,  Calif. 
A  SECOND  STATISTICAL  METHOD   FOR  ANALYZING 
THE  PERFORMANCE  VARIATION  OF  ELECTRONIC 
CXROJITS,  by  Ralph  H.  Hinrlchs.   Rept.  on  Contract 
AF  04(645)4.    15  Feb  56,  36p.  5  refs.  Rept.  no.  ZX-7- 
010;  WDD  Document  no.  56-2742;  AD-218  757. 

DESCRIPTC»S:    •Electronic  circuits,  Design, 
♦Reliability  (Electronics),  •Statistical  analysis, 
•Probability,  Special  functloaa,  •Taylor  s  series. 

Efforts  were  made  to  evaluate  the  reliability  at  a  pro- 
posed electronic  design.   The  probability  density 
function  of  any  circuit  performance  function  must  be 
found  from  parts  data.   This  should  be  done  analytically, 
because  experimental  methods  are  too  time-consuming 
and  uneconomical  in  the  design  phase.   An  aAalytical 
method  is  described  for  accomplishing  the  above.    The 
method  uses  a  second-order  Taylor's  Series  in  place 
of  the  actual  circuit  performance  function,  and  em- 


ploys statistical  moments.  The  method  has  so  far  been 
applied  to  the  steady- state  performance  of  simple,  lin- 
ear circuits,  However,  this  method  is  sufficiently 
general  that  it  should  be  applicable  to  any  problem  in 
which  the  function  of  interest  can  be  approxinuted  with 
sufficient  accuracy  by  a  Taylor's  Series.   Therefore, 
it  should  be  applicable  to  nonlinear  circuit  functions 
which  can  be  expressed  algebraically,  to  certain  charac-> 
teristics  of  transient  response  such  as  resonant 
frequencies  and  damping  factors,  and  to  problems  in 
other  branches  of  engineering.   This  method  should  also 
be  applicable  to  components  and  systems.   It  is  recom- 
mended that  the  method  be  adopted  for  general  use  in 
the  reliability  evaluation  of  proposed  WS-  107A 
designs.   (Author) 


AE>-265  170    OTS  $6. 60 

Gulton  Industries,  Inc. ,  Metuchen,  N.  J. 
INVESTIGATIONS  LEADING  TO  IMPROVED  SEALED 
NICICQ. -CADMIUM  BATTERIES,  by  H-  N.  Seiger. 
C^iarterly  progress  rept.  no.  4,   1  Apr-3G  June  61,  on 
Contract  AF  36-039-sc-8539a  (19611  63p.  9  refa. 

r»SCRIPTORS:  •Batteries  and  components,  •Alkaline 
cells,  •Seals  (Stoppers),  Ceramic  materials.  Metal 
seals,  Solderihg  alloys,  "Battery  separators.  Design, 
Manufacturing  methods,  •Electrodes,  Anodes  (Elec- 
trolytic cell),  Nidcel,  Cadmium 

Ceramic -to -metal  seals  are  being  made  using  a  batch 
process  using  two  furnaces.   Plate  formation  in  the 
pilot  plant  has  been  made  automatic.   Additional  meth- 
ods of  maldng  the  cover  to  can  closure  are  being  in- 
vestigated.   Separator  tests  on  polypropylene  from 
American  Felt  and  Pellon's  PVC  and  polypropylene  at 
1250F  and  -4CF  were  completed._The  separators 
which  seemed  most  promialng  were  tested  for  strength 
and  resistance  after  storage  in  electrolyte  at  165*^. 
New  cells  were  fabricated  to  improve  uniformity  be- 
tween cells.   Pressure  and  voltage  characteristics  were 
determined.   Additional  experiments  on  the  oxidation  of 
cadmium  were  made.   The  oxygen  evolved  from  barium 
doped  nickel  oxide  electrodes  observed  durii^  this 
quarter  is  in  agreement  with  data  from  the  previous 
qM^rter.   In  effect,  the  reactions  involved  in  the  early 
discharges  are  consecutive  reactions.    A  lithium  doped 
electrode  was  also  run,  but  observations  are  beii^  de- 
ferred until  additional  data  are  obtained.    Methods  of 
analyzing  oxygen  at  low  concentrations  are  being 
imrestigated. 


AD-406  134  repriced  $2. 50 

Gulton  Industrie*,  Inc. ,  Metuchen,  N.  J. 
STATE  OF  CHARGE  INDICATORS  FOR  NICKEL 
CADMIUM  BATTERIES,  by  M.  Lurie,  H.  N.  Seiger, 
and  R.  C.  Shair.  Final  repc,  Jan  62-Jan  63,  on 
Contract  AF  33(657)8130.  Feb  63,  I05p.  5  nta. 
ASD-TDR-63-191,  NASA  N63- 16742. 

DESCRIPTORS:  •AlkaUne  cells.  Electric  disctarges. 
Phase  meters.  Nickel,  Cadmium,  Electrical  properties 
•Batteries  and  components. 


S-I4 


The  variations  of  several  electrical  propertied  of 
nickel  cadmium  cells  with  state  of  charge  were  studied 
to  determine  the  suitability  of  any  of  these  for 'measur- 
ing state  of  charge.   Three  methods  were  originally 
proposed:  measurements  of  ohmlc  resistance,  micro- 
second transients  and  double  layer  capacitance. 
IXring  the  investigations  two  additional  parameters 
were  measured,  a.  c  impeuance  and  pnase  shift. 
Double  layer  capacitance  and  a.  C.  impedance  and 
transient  behavior  are  not  useful  properties  for 
determining  sute  of  charge.   A  phase  shift  system  is 
described  which  when  properly  calibrated  predicted 
sute  of  charge  with  an  average  deviation  of  ±  |U)%. 
Ohmlc  resistance  measured  under  correct  conations 
showed  a  closer  correlation  to  state  of  charge  but  is 
difflcult  to  measure.   (Author) 


AD- 265  376    arS$U.00 

(irr  Research  Inst.  ]  Chteago,  IlL 
THERMOCHEMICAL  AND  THERMODYNAMIC  DATA 
ON  SELECTED  COMPOUNDS  FOR  THE  CHEMICAL 
CCWVERSION  OF  WASTE  HEAT  TO  ELECTRICAL 
ENERGY,  by  Richard  H.  Snow.  Phase  rept.  oq 
Contraa  NOw  60-0760-c  16  Aug  61.  145p.  13|  refs. 
Rept.  no.  ARF  3182-5. 

DESCRIPTORS:  •Energy  conversion,  Batterle*  and 
components,  •Thermal  batteries,  •Thermochemistry, 
"Thermodynamics,  Heat  of  formation.  Transition 
temperature.  Antimony  compounds.  Bismuth  compounds. 
Chromium  compounds.  Copper  compounds,  Gallium 
compounds.  Germanium  compounds.  Indium  compounds. 
Iron  compounds.  Lead  compounds.  Mercury  ctxnpounds. 
Vanadium  compounds.  Uranium  compounds,  Silicon 
compounds.  Tungsten  compounds,  Tin  compounds. 
Tellurium  compounds.  Phosphorus  compounds, 

Mangsnese  compounds.  Thallium  compounds,  i^Oxides, 
•Halides,  Tables. 

Thermochemlcal  data  for  58  families  of  compounds  are 
newly  compiled.   Included  are  halides  and  a  few  oxide 
families  of  metals  which  can  exist  in  more  thaa  one 
valence  state.   Heats  of  formation,  heats  of  transition, 
transition  temperatures,  coefficients  of  heat  capacity 
equations,  and  coefficients  of  integrated  heat  of  for- 
mation aiiid  free  energy  of  formation  equations  are 
tabulated.  Computer -produced  graphs  give  free  energy 
of  formation  from  298  to  ISOO^K  or  higher.   The  main 
contribution  of  this  work  is  a  revision  of  estimates  by 
Brewer  and  Gla3sner  of  thermodynamic  properties  for 
which  experimenul  data  are  not  available.  Siich  re- 
visions are  based  on  new  experimental  values  Of  re- 
lated properties.   Also  included  are  calculated  temper- 
atures at  which  run-down  products  of  galvanic  cells  can 
be  thermally  regenerated.  (Author) 


PB  163  369  OTS  $6.60 

Linfleld  Research  Inst. ,  McMlnnville,  Oreg 
RESEARCH  ON  HIOI -POWER  FIELD  EMIS90N 
CATHODES,  by  F.  M.  Carbonnier,  E.  E.  Martin,  and 
H.  W.  Pitman.    Quarterly  rept.  no.  1,  15  June  60- 
15  Sep  60,  on  Contracts  DA  36-039-sc-85368  and 
AF  30(602)2157.    [1960]  66p.    11  refs.  ARPA  Order 
no.  123-60;  AD- 246  749. 


DESCRIPTORS:  •Cathodes  (Electron  tubes),  •Field 
emission.  Electron  beams.  Focusing,  Tungsten  com- 
pounds. Oxides,  Tungsten,  Zirconium,  Electrodes, 
Electrolytic  polishing.  Magnetic  fields.  Design,  Elec- 
tron optics. 

Study  of  tt<e  anodic  oxidation  of  tungsten  has  been  ex- 
tended to  current  densities  of  the  order  of  100  ma/sq 
cm  using  the  constant  current  coulometric  method. 
Data  obtained  at  30^0  and  50^  have  allowed  for  the 
first  time  a  qualitative  assessment  of  the  degree  to 
which  the  oxidation  conforms  to  the  predictions  of  the 
Mott-Cabrera  theory  concerning  variation  of  Tafel 
slope  and  forming  field  with  temperature.    Conditions 
for  mechanical  stability  of  linear  array  type  field 
emission  cathodes  operated  in  conjunction  with  closely 
spaced  grid  structures  are  considered.    The  use  of 
magnetic  lenses  to  refocus  field  emission  beams  or 
produce  axially  collimated  beams  is  discussed.  Proper- 
ties of  pure  metal  cathodes,  cathodes  from  homogeneous 
metal  compounds  and  heterogeneous  cathodes  consisting 
of  a  thin  layer  of  low  work  function  material  on  needle- 
shaped  metal  substrates  are  discussed,  and  a  prelimi- 
nary comparison  of  the  operation  of  a  zirconiiim  coated 
tungsten  tip  with  that  of  a  pure  tungsten  needle  is 
discussed. 


PB  163  370  OTS  $5.60 

Linfleld  Research  Inst. ,  McMiiuville,  Ore. 
RESEARCH  ON  HICTI-POWER  FIELD  EMISSION 
CATHODES,  by  F.  M.  Charbonnier,  E.  E.  Martin  and 
others.    Quarterly  rept.  no.  2,  15  Sep-15  Dec  60,  on 
Contracts  DA  36-039-sc -85368  and  AF  30(602)2157. 
[1960]  57p.    7  refs.  ARPA  Order  no.  123-60; 
AD-252  564. 

DESCRIPTORS:  Field  emission.  Design.  Theory. 
•Cathodes  (Electron  tubes).  Electron  beams.  Tungsten 
compounds.  Manufacturing  methods,  Electrcmic 
switches).  Carbides,  Processing,  Zuconlum  compound^ 
Hafnium  compounds.  Oxides,  •Electrodes,  *  Electron 
tubes.  Vapor  plating.  Electron  optics.  Molybdenum 
alloys.  Tungsten,  Zeconlum  alloys.  Switching  circuits. 

The  feasibility  of  utilizing  field  emission  cathodes  in 
high  vacuum  switch  tubes  for  high  power  pulsed  ap- 
plication is  being  studied.    Repetitive  film  formation 
and  dissolution  as  a  mlcromachinlng  procedure  for 
uniform  removal  of  tungsten  from  field  emission  tips 
was  demonstrated.    Methods  of  analysis  of  field 
emission  data  are  formalized.   Large  numbers  of  sharp 
tungsten  projections,  which  may  be  potentially  useful 
as  field  emitters,  were  produced  by  vapor  deposition. 
Progress  toward  construction  of  a  simple  tube  for 
testing  short  lens  magnetic  focusing  of  a  field  emitted 
beam  is  discussed.    The  fabrication  and  testing  of 
field  emitters  of  ZrC,  HfC  and  Mo-Zr  alloy  are  dis- 
cussed; the  emission  current -voltage  response  of 
needles  of  these  tluree  materials  and  corresponding 
emission  panems  are  presented.    The  performance  of 
four  tubes  of  the  third  field  emission  switch  tube  de- 
sign is  discussed.    Emission  of  a  7  amp  peak  current 
at  an  applied  voltage  of  15.  4  kv  represents  significant 
improvement  in  beam  conductance  and  perveance  over 
those  measured  in  earlier  tubes.    (Author)  (See  also 
PB  163369) 
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MimeapoUs-Haneywell  Reguictor  Ck>. ,  Minn. 
ADAPTIVE  CTATE  VECTOR  CCWTROL.  SECT1C»4  4: 
THE  THEC»Y  OF  TIME-CXTIMAL  COTTROL  OP 
LINEAR  SYSTEMS,  by  C.  A.  Harvey  and  E.  B.  Lee. 
Reix.  on  NASA  Cootraa  NAar-27.   15  Apr  62.  36p. 
14  refa.  MH-MPG-1S29-TR4:  NASA  CR-50324. 


NAS-NRC-lOeO 

Order  from  NAS-NRC     $5.00 

National  Research  Council.  Div.  of  Engineering  and 

Induacriai  Research,  Washin^on,  D.  C. 
CONFERENCE  ON  ELECTRICAL  INSULATION 
[NO.  3ll  AT  THE  HERSHEY  HOTEL,   HERSHEY, 
PENNSYLVANIA  ON  OCTOBER  15-17,  1962.    1962 
Annual  repi.  Jan  63,  118p.  53  refs. 

DESCRIPTORS:  *Eleccrlc  insulation.  "Mineral  oils, 
"Acetates,  Liquids,  Dielectric  properties,  Polariza- 
tlon,  "Dielectrics.  "Plastics,  Carbon  black,  "Poly- 
ethylene plasties,  Cryogenics,  "Polyester  plastics, 
"Thermoplastics,  Dielectric  fllms,  "Aluminum  com- 
pounds, Oxides,  Polymers.  Capacitors,  "Glow  dis- 
charges. Ionization,  "Gas  ionization.  Air,  "Electric 
currenu.  Additives,  Glass.  Electric  discharges. 
Electric  potential.  Pressure,  Oils. 

Contents: 

Correlation  between  the  energetic  parameters  determin- 
ing the  viscous  flow  of  mineral  oils  and  their  molecular 
structure;  The  viscoelectric  effect  in  n-Amyl  acetate; 
The  dielectric  properties  of  liquids  under  a  small  dc 
bias;  Ionic  polarization  in  Uquid  dielectrics;  Measure- 
ment at  cure  in  casting  resins  by  means  d  electrical 
properties;  Parameters  affeaing  the  increase  in  die- 
lectric loss  due  to  carbon  black  paper  screens  for  oil- 
paper dielectrics- -n;  Monitoring  dielectric  materials 
for  use  in  microwave  components;  Characteristics  at 
polyethylene  inder  voltage;  Electrical  insulation  for 
application  at  cryogenic  temperatures;  The  structure 
and  electrical  properties  of  poly(1, 4-cyclahexylene- 
dimethylene  terephthalate),  a  new  linear  thermoplastic 
polyester;  Formation  of  dielectric  films  by  ultraviolet 
photolysis  of  several  organic  monomers;  The  dielectric 
properties  of  sintered  aluminum  oxide  in  the  inter- 
mediate temperature  range;  Long-time  effects  of  hu- 
midity change  on  the  dielectric  properties  of  certain 
poiymers;  Aromatic  imide  polymers  for  electrical 
insulation;  Application  of  the  eyring  model  to  capacitor 
aging  data ;  Precise  measurement  of  dielectric  constant 
by  the  two-fluid  technique;  A  versatile  corona  detector; 
Photoionization  and  breakdown;  Some  studies  of  gaseous 
breakdown;  A  preliminary  study  of  the  faaors  which 
influence  the  sparkover  OF  insulators  in  dry  air  and  with 
dry  air  SP5  mixtures;  Electric  breakdown  of  SF6  at 
high  pressures  up  to  the  liquid  state;  Additives  for  the 
self-extinguishment  of  corona  in  gases;  Discontinuous 
electrical  discharges  from  charged  glass  samp'es;  Some 
observations  of  corona  starting  voltages  on  unsymmetri- 
cal  dielectric  assemblies;  A  study  of  conductor  edge 
corona  on  insulation  surfaces  under  high  temperature, 
variable  gas  pressure  and  ionizing  radiation  conditions; 
Recent  studies  of  treeing  breakdown;  Breakdown  sta- 
tistics of  sphere-to- plane  gaps  in  transformer  oil;  and 
Methods  for  eliminating  AC  corona  in  polymeric  film 
capacitors 


PB  163  330    OTS  $5.60 

Radio  Corp.  of  America,  Soroerville,  N.  J. 
70  MC,  I  WATT  SIUCON  TRANSISTOR,  by  F.  L. 
Katnack.    Quarterly  repc.  no.  5,  5  June-5  Sep  60,  on 
Industrial  Preparedness  Measure,  Contract  DA  36-039- 
8C-8i285.    [1960]  54p.    AD- 247  606. 

DESCRIPTORS:  "Transistors,  SiUcon,  Very  high 
frequency.  Manufacturing  methods.  Production,  Life 
expectancy,  Tescs,  Diffusion,  Specifications, 
Reliability. 

An  entire  device  rin  made  by  the  proposed  manufac- 
turing process  was  electrically  measured  and  distri- 
butions of  these  measurements  were  plotted.    After 
comparing  the  contract  objective  electrical  specifica- 
tions to  these  distributions,  recommendations  were 
made  for  Improving  device  yields.    A  revised  Group  A 
inspection  is  presented  in  this  report.    A  group  of  100 
transistors  (those  passing  the  revised  Group  A  inspec- 
tion) from  these  distributions  were  submitted  to  Group 
B  testing.    Both  Group  A  data  and  the  end  point  measure 
ments  on  each  Group  B  test  are  presented.    The  evi- 
dence Indicates  that  the  present  design  is  good  mechani* 
cally  but  is  marginal  on  environment  testing.    Life  test 
data  show  the  breakdown  voltages  to  be  stable  on 
200%  storage,  but  there  was  a  continual  increase  in 
I^^^QQ.    The  Group  B  failures  are  discussed  and  recom- 
mendations made  for  preventing  their  occurrence. 
(Author) 
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Radio  Corp. ,  of  America,  Somerville,  N.  J. 
70  MC,   1  WATT  SILICON  TRANSISTOR,  by  F.  U 
Katnack.    Quarterly  rept.  no.  6,  5  Sep-5  Dec  60,  on 
Industrial  PrepeirednesB  Measure,  Contract  DA  36- 
039-SC-81285.    [1960]   38p.    AD- 25 3  076. 

DESCRIPTORS:  Silicone  resins,  Silicon  coatings. 
Dioxides,  "Transistors,  Manufacturing  methods.  Pro- 
duction, Test  methods.  Design,  Very  high  frequency, 
"Transistor  amplifiers,  Radiofrequency  amplifiers. 
Amplifiers,  "Oscillators,  Radiofrequency  oscillators, 
Silicon,  Life  expectancy.  Tests,  Surface  properties. 
Processing,  Test  sets. 

The  Group  B  200*  C  storage  lifetest  performance  of 
the  preproduction  samples  is  reviewed.    Based  on 
these  data  a  nKxlified  post  bond  treatment  is  presented. 
Data  are  given  on  a  second  group  of  preproduction 
samples  made  with  this  revised  process.  The  progress 
on  surface  stabilization,  is  described.    Storage  lifetest 
data  are  given  on  both  mesa  transistors  coated  with  a 
silicone  resin,  and  planar  transistors  coated  with 
silicon  dioxide.    A  circuit  for  the  measurement  of 
70  mc  common  emitter  current  gain  is  described. 
Correlation  measurentents  between  the  previously  used 
transfer  function  bridge  and  the  new  set  are  given.    A 
nKxmting  clamp  which  will  be  supplied  with  this  tran- 
sistor to  facilitate  mounting  and  heat  sinking  of  the  de- 
vice is  also  described.    (Author)  (See  also  PB  163330) 

TID- 17749        OTS  $1.60 

Sandia  Corp. .  Albuquerque,  N.  Mex. 
ELECTRICAL  NOISE  IN  INSTRUMENTATICW  SYS- 
TEMS, by  H.  D.  Arlowe.    Rept.  on  Contract  AT(29-1)- 
789.   Dec  62,  15p.   SCDC-2727. 
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Ordnance,  MiMiles,  and  Satellite  Vehkies  NASA  N63-i82io    OTS  $0.50 


NASA  N63- 17504  OTS  $2.00 


Ames  Research  Center,  National  Aeronautlcla  and 
Space  Administration,  Moffett  Field,  CaUf. 
SOME  CONTROL  PROBLEMS  ASSOCL\TED  WITH 
EARTH-ORIENTED  SATELUTES,   by  Vernon  K. 
Merrick.   June  63,  8lp.  3  refs.  NASA  TN  D-13171. 


PB  163  399      OTS   $2.60 

Bureau  of  [Naval  Weapons)  Washington,  D.  C 
TABLE  OF  MILITARY  HIGH  EXPLOSIVES  (SfeCOND 
REVISION),  by  Phi  Up  C.  Keenan  and  Dorothy  Pipes. 
26  July  46,  declassified,  23p.  NAVORD  rept.  87-46. 

DESCRIFrC»S:  "Explosive  materials,  Tableai 
Chemical  properties.  Physical  properties,  Ordoance. 


PB  163  396      OTS  $1.60 

Peltman  Research  Labs. ,  Picatinny  Araeaalj 

Dover,  N.  J. 

DEVELOPMENT  OF  A  POLYETHYLENE  COfTTAINER 
FOR  PROPELLANT  POWDER,  by  Mario  E.  OgUotti 
and  James  M.  Spilman.  Oct  58,  17p.  Technic 
2548;  AD- 204  757. 
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rept. 


DESCRIPTORS:   "Explosive  materials,  Powdet*. 
*P-opellants,  Storage,  "Containers,  "Polyeth; 
plastics.  Tests 


r 


When  it  was  found  not  feasible  to  develop  a  pl4stic 
liner  for  use  with  wooden  boxes  for  propellanc  powder, 
a  design  of  a  50-pound -capacity  polyethylene  container 
was  developed.   Prototype  containers  were  procured 
and  evaluated  by  means  of  physical,  detonatio^  and 
chemical  tests.   The  test  showed  the  followingj:  (1)  die 
polyethyioie  container  -  in  four  of  the  18  spedtnens 
tested  -  leaked  after  rough  handling,  showing  the 
necessity  for  reevaluatiai  of  its  closure  design,  and 
punctured  when  dropped  on  a  protnxling  object  such  as 
a  nail  head;  (2)  when  ignited  by  a  squib,  the  powdbr  in 
the  polyethylene  container  burned  rather  than  detonated 
hi£^ -order,  thus  resulting  In  an  ICC  classificition  as 
a  class  B  explosive;  (3)  there  was  no  significant  change 
in  chemical  composition  or  ballistic  performance  of 
die  propellant  powders  stored  in  polyethylene  bontain- 
ers  as  compared  with  storage  in  the  standard  nietal 
container.  (Audior) 


NASA  N63- 17547  OTS  $0.75 


Goddard  Space  Flight  Center,  National  Aero^utics 
and  Space  Administration,  Greenbelt,  Md. 
ON  THE  MOTION  OF  A  24-HOUR  SATELU'fE,   by 
Peter  Musen  and  Ann  E.  Bailie.   June  63,  23p.  5  refs. 
NASA  TN-D- 1750. 


Langley  Research  Center,  National  Aeronautics  and 
Space  Administration,  Langley  Station,  Va. 
FLIGHT  TEST  OF  A  PITCH  CONTROL  FOR  A 
SPINNING  VEHICLE,  by  H.  D.  Garner  and 
H.  J.  E.  Reid,  Jr.  July  63.  14p.  refs.   NASA  TN- 
D-1922. 


AD-284  547        OTS  $26.00 

Lockheed  Missiles  and  Space  Co. ,  Sunnyvale,  Calif. 
SPACE  MATERIALS  HANDBOOK,  ed.  by  Glaus  G. 
Goetzel  and  John  B.  Singletary.    Rept.  on  Contract 
AF  04(647)673.   Jan  62,  52lp.  476  refs. 

DESCRIPTORS:  "Spacecraft,  Materials,  "Space  en- 
vironmental conditions.  Aerodynamic  heating.  Vibra- 
tion, Upper  atmosphere.  Albedo,  Solar  radiation. 
Radiation  hazards.  Impact  shock,  "Temperature  con- 
trol, "Mirrors,  "Optical  materials,  "Lubricants,  Oils. 
Greases.  Meul  films.  Polymers,  Ceramic  materials. 
Cermets,  "Adhesives,  Radiation  effects,  "Seals 
(Stoppers),  "Gaskets,  Fuels,  "Electronic  equipment, 
Semiconductor  devices.  Resistors.  Potentiometers, 
Electron  tubes.  Capacitors.  Elastomers,  Lanunates, 
"Antennas.  Dielectrics,  Electromagnetic  lenses, 
Radomes.  "Satellite  antennas.  "Rocket  antennas, 
Stnictural  parts,  "Metals,  Erosion,  Cratering.  "Or- 
ganic materials,  "Plastics,  Plastic  films.  "Fibers 
Synthetic),  Liquids,  "Qass,  "Explosive  materials, 
"Propellants,  "Orbiul  trajectories. 

The  intent  has  been  to  collect  Information  on  space 
environments  and  to  interpret  the  effects  of  these  en- 
vironn^ents  on  materials  to  aid  scientists  and  engineers 
engaged  in  designing  and  constructing  spacecraft.   Con- 
sequently, the  present  volume  is  not  intended  to  serve 
as  a  complete  design  handbook  but  rather  as  a  source 
of  answers  to  those  important  questions  relating  to  the 
effect  of  the  space  environment  on  materials  which  a 
designer  might  decide  to  use  from  other  considerations. 


NASA  N63- 18161      OTS  $2.50 

Marshall  Space  Flight  Center,  National  Aeronautics 
and  Space  Administration,  Huntsville,  Ala. 
THE  SIGNIFICANCE  OP  ATMOSPHERIC  BALUSnCS 
IN  ROCKET  TECHNOLOGY,  by  G.  H.  R.  Reisig. 
July  63.  lOlp.  34  refs.  NASA  TN-D- 1830. 


NASA  N63-17217      OTS  $1.10 

Rensselaer  Polytechnic  Inst. ,  Troy,  N.  Y. 
NONLINEAR  GUIDANCE  SYSTEM  FOR  C«SCENT 
TRAJECTC»IES,  byC.  N.  Shen.  Rept.  on  NASA 
Grant  NsG- 14-59.   [1962]  9p.  12  refs.  NASA  CR -50215. 
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Sanitation  and  Safety  Engineering 


PB  163  428  errs  $6.60 

(Army  Chemical  Research  and  Dewelopment)  Laba. , 

Army  Chemical  Ceaxpr,  Md. 
EVALUATION  OF  MfUTARY  INDIVIDUAL  AND  COL- 
LECTIVE PROTECTION  DEVICES  AND  CLOTHING, 
by  John  R.  Hendrickaon.   Rept.  for  Oct-Nov  51,  on 
Ctoeradoo  Jangle.  July  52,  declaaaified  1  Jine  62,  68p. 
ifrefs,  Repi.  no.  WT-401. 

DESCRIPTORS:  •Proeective  clochtng.  •Armed  forces 
•uppUes.  *Boreathli«  maaks,  •Proeective  treatmenca, 
Nuclear  explosiona,  Decoouminacion,  OincmentB, 
Tfenks  (Containers),  •Radiological  contaminadoii. 

Utader  conditiona  reauldng  from  surface  and  under- 
grotnd  detonatiflna  d  atomic  bombs,  tests  were  con- 
ducted on  Chemical  Corpa  impregnated  and  unimpreg- 
nated  protective  clodiing.  Individual  Protective  Maak 
M9AI  with  Mil  Canister,  Tank  CoUectlve  Protector 
E26  and  E22,  and  Protective  Ointme«  MS.   Both  im- 
prepiated  and  inimpregnated  clothing  were  capable  d 
preventing  contact  between  the  skin  and  radioactive 
dusts.  UnimprejpMted  clothing  demonstrated  better 
contamination -decontamination  characteristics,  but  *e 
secondary  radiation  from  all  clothing  waa  negligible. 
The  protective  cover  waa  effective  in  preventing  con- 
tamination of  clothing.   The  M9A1  maak  with  Mil 
fyTi<t«»r  furnished  complete  protection  against  inhala- 
tion al  radioactive  dust.   The  filtering  efficiencies  of 
the  £36  tank  collective  protectors  were  found  to  be 
very  high,  and  no  deficiencies  were  found  in  the  unit. 
The  filtering  efficiencies  of  the  E22  tank  collective  pro- 
tectors were  also  high.  Psnels  coated  with  M5  ointment 
were  f  ouid  to  be  much  more  highly  contaminated  than 
bare  panela.  (Author) 


PB  163  429      errs  $7.60 

Atomic  Energy  Commisaion,  Div.  at  Biology  and 

Medicine.  Washington,  D.  C. 
ABC  COMMUNAL  SHELTER  EVALUATION,  by  Robert 
L.  Corsfaie.   Rept.  for  Oct-Nov  51,  on  Operation 
Buster.  Mar  52,  declassified  25  May  62,  70p.   Rept. 
no.  WT-360;  Prepared  in  cooperation  with  Los  Alamos 
Scientific  Lab. 

DESCRIPTORS:  "Shelters,  Nuclear  explosions.  Models 
(Simulations),  Tests,  Soils,  Site  selection,  •Radio- 
logical contamination,  •Underground  structures. 

This  report  describes  the  test  conducted  on  a  prototype 
communal  shelter  proposed  for  installation  at  Atomic 
Energy  Commiaaion  prime  targets.  The  results  con- 
firmed theoretical  design  estimates  to  withstand  dy- 
namic overpreaaures  but  the  blast  loadings  anticipated 
were  not  given.    Additional  data  is  needed  to  arrive  at 
a  stnicturally  balanced  design,  and  to  balance  pro- 
tection against  blast  effects  with  protection  against 
nuclear  and  thermal  effects.   Improved  and  more 
elaborate  instrumenutian  is  necessary  to  insure  max- 
imum dau  needed  in  precise  evaluation  of  results. 
Consideration  should  be  given  to  site  conditions,  so 
results  can  be  interpreted  in  terms  of  soil  conditions 
risewhere. 


WT-789      OTS  $3.60 

Atonilc  Energy  Ccmmission*  Div.  of  Biology  and 

Medicine,  Washington,  D.  C. 
PHYSICAL  KffiASUREMENTS  OT  GAMMA  AND 
NEUTRON  RADIATION  IN  SHELTER  AND  INSTRU- 
MEm"ATION  EVALUATIWJ,  by  L.  J.  Deal.  H.  H. 
Roasi,  andG.  S.  Hurst.   Rept.  for  Mar -June  S3. 
Aug  S3,  declassified  28  May  62.  37p.  4  refs. 


NAS-NRC-826 

Order  from  NAS-NRC   $2.00 

Building  Research  Advisory  Board,  National  Re- 
search Council.  Washington,  D.  C. 
PROTECTION  FOR  WELLS  AND  SUCTION  LINES 
FOR  INDIVIDUAL  WATER   SUPPLY  SYSTEMS,  by 
Don  W.  Pray.  Rept.  on  FHA  Contract  HA  (--)  fh-743, 
1962,  27p.  21  refs.  Rept.  no.  20. 

DESCRIPTORSc  •Water  supplies,  'Well  drilling.  Pipes, 
•Corrosion  inhibition.  Corrosion  resistant  alloya. 
Wrought  iron.  Zinc  coatings.  Joints,  •Contamination, 
Conatructian,  Economica,  Sanitary  engineering. 

Contents: 

Recommendations  of  the  special  advisory  committee 

Protection  for  wells 

Protection  for  Horizontal  Suction  Lines 

Joints 

Seals 

Vents 

Slope  of  Horizontal  Suction  Line 
Supporting  information 

General 

The  Need  for  WeU  Protection 

Contamination 

Corrosion 

Joints 

Venting 

Economic  Considerationa 

Slope  of  Horizontal  Suction  Line 


HW-76389      GTS  $1.60 

Hanford  Atomic  Products  Operation,  Richland,  Wash. 
ADVANCEMENTS  IN  WATER  TREATMENT  AT 
HANFORD,  byR.  W.  Pitman.   Rept.  on  Contraa 
AT(45-1)1350.   30  Jan  63,  13p. 


PB  163  427      OTS  $16. 50 

[nT  Research  Inst.  ]  Chicago,  111.  

AIR  FORCE  STRUCTURES  PROGRAM.  APPENDIX  B. 
BLAST  LOADING  AND  STRUCTURAL  RESPCWSE. 
VOLUME  in.    BLAST  LOADING  AND  RESPONSE  TO 
MODEL  STRUCTURES,  by  Bert  E.  Pettltt.  Interim 
rept.  on  Operation  Greenhouse,  Subcontract 
AF  33(038)9761.  27  Mar  51,  declassified  19  July  61, 
258p.  2  refs.  Rept.  no.  WT-85. 

DESCRIPTORS:  •Structures,  Explosions,  •Blast. 
Shock  waves.  Loading  (Mechanics),  Drag,  Mathemati- 
cal analysis.  Stresses,  Buildings,  Experimental  data. 
Reinforced  concrete.  Slabs,  Pressure 


On  tM  Bti 


Put  I  of  this  report  analyzes  the  loads  On  tnei  ^structure 
under  the  Greenhouse  test  conditions  and  details  the 
calculations  for  three  of  the  buildings:  a  closed  buUdir^ 
(3.  3.  8a),  a  building  with  openings  at  one  end  (3.  3.  8b), 
and  a  building  with  openings  ar  both  front  and  back 
(3.  3.  8d).   The  loadings  for  all  of  the  idealized  nwdels 
are  presented  in  some  detail.  The  response  Of  these 
idealized  buildings  to  the  predicted  loadings  ^  treated 
in  Part  II.   The  type  of  equation  involved  is  diacussed 
fundamentally  and  the  method  of  solution  is  presented. 
Since  the  models  are  structurally  similar,  only  one 
example  is  given.  However,  this  one  is  worked  out  in 
complete  detail.   The  essential  results,  displjacement 
curves,  and  acceleration  curves  are  presented  for 
each  structure.  (Author) 


PB  163  430        OTS  $9. 10 

[IIT  Research  Inst.  ]  Chicago,  111. 
SQENTIFIC  DIRECTORS  REPORT  OF  ATCMiC 
WEAPONS  TESTS  AT  ENIWETOK,    1951.    APPENDIX 
E.    BLAST  LOADING  AND  STRUCTURAL  RESPONSE. 
SECTION  I.   GENERAL  BLAST  LOADING  Aft)  RE- 
SPONSE, by  Bert  E.  Pettltt.   Rept.  on  Operation  Green- 
house, Contract  AF  33(038)9761.    27  Mar  51,  down- 
graded 27  Nov  54;  decUssifled  18  Jan  62,  106(3.  31  refs. 
Rept.  no.  WT-S9. 
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DESCRIPTORS:  •Nuclear  weapons.  Tests,  Mfaihenuitl- 
cal  analysis.  Structures,  •Loading  (Mechanioa),  Shock 
waves.  Experimental  data.  Blast.  Buildings,  ^'essure. 

This  section  deals  with  the  more  general  aspects  of 
blast  loading  and  responses.   The  development  of  the 
loading  method  was  accomplished  by  a  Judicious  study 
of  known  theory  and  a  careful  sifting  of  the  e^tisting  and 
ever-increasing  experimenul  data.   These  two.  theory 
and  experiment,  are  combined  to  produce  a  set  of 
fundamenul  parameter  plou  and  a  rational  lq«d-com- 
putation  method  which  will  be  verified  only  by  future 
experimental  dau.   Subjecu  for  future  inves4|ations 
tre  discussed,  and  further  experimental  work  is 
proposed. 


PB  163  431       OTS  $4.60 


Illinois  U. ,  Urbana. 
BEHABIOR  OF  UNDERGROUND  yTRUCTUR^i 
SUBJECTH)  TO  AN  UNDERGROUND  EXPLOSION, 
by  G.  K.  Sinnamoo*  R.  E.  Woodring  and  odietrs. 
Rept.  for  Feb- May  55,  on  Operation  Teapot,  Contract 
DA  49-l29-eng-324.    11  Oct  57,  declassified  11  Aug  61, 
Sip.  15  refs.  Rept.  no.  WT-1126.  supersedes, 

rrR-1126.  I 

DESCRIPTORS:  •Underground  structures,  Underground 
explosions.  Nuclear  explosions,  *Nuclear  explosion 
damage.  Reinforced  concrete.  Test  methods,  SoQ 
nnechanics,  Structural  properties.  Mathematical 
analysis.  Structures,  Soils,  Stresses,  Pressure. 

Two  buried  reinforced  concrete  four-walled  structures 
without  floor  or  roof  were  tested,  one  at  200  feet  and 
the  other  at  230  feet  from  a  1.  2  kt  device  buried  at  a 
depth  of  67  feet.  The  structures  were  instnifliented  to 
give  transient  load  and  response  data.   In  addition, 
provisions  were  made  to  obtain  data  on  pemutaent 
displacements  and  strains.   The  crater  forme^  by  the 


explosion  was  unexpectedly  small,  being  146  feet  in 
radius,  so  that  the  two  targets  were  approximately 
50  and  100  feet  from  the  edge  of  the  crater.  The 
structures  responded  primarily  as  rigid  bodies  and 
followed  the  soil  modon;  consequently  diere  was  no 
structural  damage.  The  permanent  movements  of  the 
boxes  were  3. 8  feet  and  0.  5  foot,  horizontally,  away 
from  the  point  of  burst.    It  is  concluded  (hat  burled 
structures  of  the  type  tested  are  difficult  to  damage 
structurally,  unless  located  within  or  close  to  the  edge 
of  the  crater  and  that,  for  structures  outside  of  the 
crater,  problems  created  by  large  earth  movements  and 
throwout  might  be  cridcal  fbr  structures  relatively 
close  to  the  edge  of  the  crater. 


WT-798      OTS  $5. 60 

Lovelace  Foundation  for  Medical  Education  and 

Research,  Albuquerque,  N.  Mex. 
EFFECTS  OF  OVERPRESSURES  IN  GROUP  SHEL- 
TERS ON  ANIMALS  AND  DUMMIES,  by  J.  E.  Roberts 
C.  S.  White,  andT.  L.  Chiffelle.  Rept.  Mar-June  53, 
on  Operation  UPSHOT-KNOTHOLE.  Sep  53,  declaaai- 
fied 28  May  6Z  60p.  4  refs. 


WT-1161 


OTS  $13.00 


Sandia  Corp. ,  Albuquerque,  N.  Mex. 
EFFECTS  OF  AN  ATOMIC  EXPLOSION  ON  GROUP 
AND  FAMILY  TYPE  SHELTERS,  by  L.  J.  Vortman. 
Rept.  for  Feb-May  55  on  Operation  TEAPOT.   Dec  55, 
declaaaified  20  June  62.    188p.  10  refs. 


PB  163  432     OTS  $4.60 

Stanford  Research  Inst.  [Menlo  Park]  Callt 
EVALUATION  OF  MISSILE  HAZARD  UNDERGROUND 
SHOT,  by  R.  B.  Vaile,  Jr.  and  V.  Salmon.  Rept.  fbr 
Oct-Nov  51.  on  Operation  Jangle.  May  52,  dowi^^xaded 
25  Feb  60;  declassified  11  May  61,  46p.  8  refs. 
Rept.  no.  WT-338. 

CCSCRIPTORS:  •Undeigroimd  explosions,  •Nuclear 
explosion  damage.  Blast.  R  infbrced  concrete.  Build- 
ings, Pavements,  Explosion  effects,  •Fragmentation 

The  missile  experiment  performed  as  a  part  of  the 
Jangle  underground  explosion  test  demonstrated  that 
reinforced  concrete  walls  and  highways  located  40  feet 
to  140  feet  from  ground  zero  w«ne  broken  and  thrown 
out  as  missiles.   Material  nearer  dian  40  feet  (or  per- 
haps 50  feet)  was  vaporized  or  pulverized  to  the  extent 
that  it  was  largely  windbome.   Missiles  of  military 
significance  were  found  400  feet  to  3300  feet  from 
ground  zero.   Those  of  major  significance  were  in  tte 
range  400  feet  to  1500  feet. 


PB  163  433      OTS  $6. 60 

Stanford  Researdi  Inst. ,  Menlo  Park,  Calif. 
ISOLATION  OF  STRUCTURES  FROM  GROUND 
SHOCK,  by  R.  B,  Vaile,  Jr.  Rept.  for  May-Oct  57  on 
Operation  Plumbbob.  23  Apr  62,  64p.  4  refs.  Rept. 
no.  WT- 142401,  supersedes  WT-1424. 
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IKSCRIFTORS:   •Underground  structures.  Reinforced 
concrete,  Plpe«,  Steel,  CyUndrlc*!  bodies,  Rubber, 
•Vlbratloo  isoUtors,  SoUs,  Shod:  waves,  Glass,  •Nu- 
clear explosion  damage.  Soil  mechanic*.  Mathematical 
aiAlyaia,  Stresses,  Explosions,  Pressure 

The  effeCtiveneBS  <rf  frw^^e  backfill  (gUss  bottles)  in 
procectii«  underground  structures  from  the  vicdent  mo- 
tions produced  by  nearby  explosions  was  investigated. 
Two  teat  structures  and  one  comparison  structure  were 
uaed.   Each  test  structure  was  a  reinforced  concrete 
pipe  enclosing  a  steel  cylinder  separated  from  the  pipe 
by  itdaber  0-rir«s,  with  glass  bottles  placed  around 
the  Bides  and  bottom  of  Ae  pipe.  The  peak  acceleia- 
dans  of  these  structures,  produced  by  shear  forces 
exerted  against  their  sides,  were  reduced  by  *e 
frai^ible  backfill  to  26  percent  or  less  of  those  that 
scructurea  in  intimate  contact  with  the  soil  would  have 
experienced.   Four  years  after  the  shot  the  structures 
were  excavated-    All  the  bottles  around  the  sides  o<  the 
test  8tructur«  at  229  psi  were  completely  csuahed;  only 
a  fourth  of  the  bottles  at  the  ICH-pai  location  were 
broken,  moel  of  cheae  on  the  upper  half  of  the  struc- 
ture. At  die  229-pai  location  die  soil  apparenUy  was 
stiesaed  beyond  failure,  and  the  protective  capabilities 
of  die  backfill  were  fuUy  utilized.  At  the  104-psi  loca- 
doo  die  backfill  capabilities  were  10  percent  expended; 
the  configuradon  could  have  accepted  a  second  attack  at 
200  pal  or  four  or  five  attacks  at  100  psi.  The  soU  be- 
neath the  two  test  structures  moved  down  a  greater  dis- 
tance d»n  the  structures,  and  die  frangible  elements 
beneath  dwm  showed  no  cruahing  and  only  minor 
fracturing. 

WT-790     OTS  $10.50 

Vitro  Corp.  of  America,  New  York 
ABC  SHELTER  INSTRUMENTATION,  by  E.  W. 
Ruhl.  et  al.   Rept.  for  Mar-June  S3  on  Operation 
UPSHOT-KNOTHOLE.   Aug  53,  declaaslfied 
28  May  62.   140p.  5  refs. 


MACHINERY.  FABRICATION,  AND 
ACCESSORY  EQUIPMENT 

EnginM  and  Propubion  Systems 

NASA  N63- 18037  OTS  $10.50 

Aerojet- General  Corp. ,  Azusa.  Calif. 
DBSICti  GUIDE  FOR  PRESSURIZATION  SYSTEM 
EVALUATION  UQUID  PROPULSION  ROCKET  ENGINES. 
VOLUME  1-  USE  OF  DESIGN  GUIDE  GENERAL 
DEaCN  DATA,  by  F.  W.  Childs,  T.  R.  Horowitz  and 
others.  Rept.  covering  19  Apr  61-30  Sep  62.  on  NASA 
Contract  NAS7-169.  30  Sep  62,  137p.  NASA  CR-50313; 
Repc  2334. 

NASA  N63- 17548  OTS  $2.00 

Langley  Research  Center,  National  Aeronautics  and 
Space  Administration,  Langley  Station,  Va. 
INVESTIGATION  OF  CATALYST  BEDS  FOR  98- 
PERCENT-CONCENTRATION  HYDROGEN  PEROXIDE, 
by  Jack  F.  Rinckel.  Conrad  M.  Willis,  and  Leland  B. 
SaltCTS.  Jr.  June  63,  80p.  19  refs.  NASA  TU  D-1808. 


AD-295  430 


MATERIALS 


OTS  $ia  10 


Army  Chemical  Research  and  Development  Laba. , 

Army  Chemical  Center,  Md. 
TWELFTH  MATERIALS  REVIEW,  by  Arthur  Lyem. 
Nov  62,  I22p.  379  refs.   CRDL  Special  pub.  5-1; 
NASA  N63- 10436. 

DESCRIPTORS:  •Plastics,  •Polymers,  •Meuls, 
•Alloys,  •Fibers  (Synthetic),  Inorganic  compounds. 
Fibers,  Physical  properties.  Chemical  properties, 
Organic  compounds.  Textiles,  Radiation  effects. 
Elastomers,  Medicine,  Synthesis,  Processing. 
Polymerization,  Materials,  Bibliographies. 

Contents: 
High  p»lymers 

Chenustry  (including  macromolecular  chemistry) 

Technology  (Including  jwlymerization) 

Physical  and  chemical  characteristics 
Plastic  materials 

Ei^(ineering  and  methods 

Materials  of  construction 

End-product  behavior 

Nuclear  aspects  (radiological  and  thermal) 

Medical  and  biological  considerations 

Commercial  and  nUliUry  applications 
Synthetic  fibers 

Manufacturing  techniques 

Textile  wet -processing 

Properties 

Industrial  applications 
Miscellaneous  orgcanic  and  inorganic  compounds 
Metals  and  alloys. 
(See  also  AD- 276  621) 

TID- 17640         OTS   $L60 

Argonne  National  Lab. ,  lU. 
A  PROPOSED  SYSTEM  TO  OBTAIN  HIGHER  SPACE 
RESCXJjnON  IN  NUCLEAR  EMULSIONS,  by 
J.  H.  Roberta,  P.  C.  Chow  (Northwestern  U. )  and 
G.  R.  Ringo.  Rept.  on  Contraa  W-31-109-eng-38. 
Oct  62,  20p.  12  refs.  UAC-6998. 

PB  163  335     OTS  $5. 60 

Battelle  Memorial  Inst. ,  Columbus,  Ohio.  

TENSILE  AND  CREEP  PROPERTIES  OF  GRAPHITE, 
by  R.  E.  Adams  and  H.  R.  Nelson.  1  May  50,  de- 
classified 20  May  59,  57p.  6  refs.  Rept.  no.  NEPA 
1516;  ATI  17  265. 

DESCRIPTORS:  •Heat  resistant  materials,  •Graphite, 
Physical  properties.  Tensile  properties,  •Creep 

Tensile  and  creep  tests  were  made  on  C-18  and  ACHT 
graphite  at  temperature  up  to  5100op.  (2820^0. ).   In 
agreement  with  other  investigations,  the  tensile 
strengdi  of  graphite  varied  with  temperaoire,  reaching 
a  maximum  value  at  about  4500OF.  (24820C).   The 
maximum  tensile  strength  was  approximately  twice  the 
room -temperature  strength.   The  tensile  strength  of 
AGHT  graphite  was  greatest  in  the  direction  of  extru- 
sion.  Creep  of  graphite  was  characterized  by  an  initial 
stage,  during  which  the  creep  rate  decreased.  This 
was  followed  by  a  secondary  stage,  in  which  the  creep 
rate  remained  constant  until  failure  occurred.  The 
creep  rate  of  graphite  was  affected  markedly  by  tem- 
perature and  stress. 
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NAS-NRC-1084 

Order  from  NAS-NRC  OTS  $2.00 


ftiilding  Research  Advisory  Board,  National  Research 

Council.  Washington,  D.  C 
THERMAL  INSULATION  THICKNESS  CliARTS  AND 
MATERIAL  CHARACTERISTICS  FOR  PIPING.    Rept. 
on  NBS  Contract  CST-690.    1963,  15p.  1  ref.   TiMk 
Group  T-29  (Reconvened).   FCC  Technical  rept.  no.  45. 


DESCRIPTORS:  •Pipes,  Materials,  •Thermal 
insulation.  Thickness,  Tables. 


The  study  has  been  divided  into  two  principal  pBirt8--the 
development  of  tables  from  which  the  proper  thickness 
cf  piping  insulation  can  be  easily  and  rapidly  d^ 
cermined,  and  the  determination  of  the  most  important 
properties  which  should  be  possessed  by  piping  insula - 
don.   Thickness  tables  include  piping  insulatiods  for 
80^  -  4(XP  F  service  heating  systems,  other  th*n  under- 
ground heat-dlstrlbution  systems. 

NASA  N63- 17222      OTS  $9. 10 

Emerson  Electric  Mfg.  Co. ,  St.  Louis,  Mo. 
A  COMPARISON  OF  THIN  COATINGS  OF  PHfeNOLIC 
NYLON  AND   THERMO-LAG"  T-500  DURING  EX- 
POSURE TO  LOW  C(»IVECTIVE  HEAT  FLUXES  OF 
LONG  DURATICW.   Rept.  on  NASA  Contract  NAS9-706. 
21  Nov  62,  lOlp.  16  refs.   Rept.  1414;  NASA  qR -50340. 

AD-402  993      OTS  $7. 60 

General  Plastics  Corp. .  Bloontfield,  N.  J. 
PRODUCTION  OF  THIN  POLYTCTRAFLUORC^ 
ETHYLENE  RESIN  (TEFLON)  COATINGS  BY 
ELBCTRODBPOSrnON  METHOD,  by  Robert  \Vi  Logan. 
Final  repc  ,  19  Mar  62-19  Mar  63,  on  Contract 
NOW-62-0600-C.    [1963]  76p.  33  refs;  NASA  N6&- 15272. 

DESCRIPTORS:  •Plastic  coatings,  •Halocarbon  plastics. 
Fluorocarbons,  •Polyethylene  plastics,  •Electrp- 
depoeition,  •Lubricants,  Protective  coverings. 
Production,  Sintering. 

An  electrodeposltion  method  of  applying  thin  p<  i  f 
tetrafluoroethylene  resin  ('Teflon")  coatings  hiiii  been 
developed  which  allows  the  application  cf  crack  >free 
films  up  toO.(X)l"  thick  in  one  coating  operatiM. 
Polytetrafluoroethylene  (TFE)  coatings  applied  by  this 
method  are  intended  to  supplement  sprayed  TFB 
coatings  la  lutelcating,  without  the  use  of  oils  or 
greases,  a  wide  variety  of  military  equipment.    Electro- 
deposited  TFE  coatings  possess  a  very  low  coefficient 
of  friction  on  steel,  are  smooth  and  free  from  Ulsters, 
cracks,  coagulated  particles  and  other  surface  defects 
and  exhibit  adhesion  (under  simulated  dry  lubricant 
conditions)  comparable  to  sprayed  TFE  coating*.   The 
electrodeposltion  process  will  allow  the  coating  of  parts 
or  equipment  that  heretofore  was  difficult,  if  not  im- 
possible, to  spray.    In  addition,  due  to  die  generally 
favorable  edge  in  the  economics  of  the  electrodeposltion 
process  vs.  the  spray  process,  TFE  may  now  be  applied 
to  parts  which  previously  were  not  economically  feasible 
to  coat.   The  main  limiution  of  the  electrodepoaition 
process  is  that  only  those  metals  which  are  anodically 
corrodlble  and  which  can  widisund  die  700*^-7  JO<>F. 
sintering  temperature  can  be  coated.  This  eliminates 
aluminum,  stainless  steel  and  zinc,  among  others. 
{Auxhot) 


NCSC-2477-10        OTS  $2.50 

North  Carolina  Sute  CoU.  School  of  Textiles. 

Raleigh. 
MODIFICATION  OF  TEXTILE  FIBER  PROPERTIES 
BY  RADIATION-INEXKIED  (3RAFT  POLYMERIZATION, 
by  Arthur  A.  Armstrong,  Jr.  and  William  K.  Walsh. 
Annual  rept. ,   1  Nov  61-31  Oct  62  on  Contract 
AT(40-1)2477.   31  Oct  62,  117p.  5  refs. 


Fuels,  Lubricants,  and  Hydraulic  Fluids 

HW-77291      OTS  $0.50 

Hanford  Atomic  Products  Operation,  Richland,  Wash 
THE  DEVELOPMENT  OF  A  DRAWING  LUBRICANT, 
by  Franks.  Quinlan.   Rept.  onCootract  AT(4S-1)13S0. 
16  Apr  63.  8p.   NASA  N63- 17476. 

AD-278  441  OTS  $22.25 

Monsanto  Research  Corp. ,  Everett,  Mass. 
SYNTHESIS  Cff  THIRTY -FIVE  HYDRtXARBCW 
FUELS,  by  Stanley  D.  Koch,  John  H.  ComeU,  Jr.  and 
others.   Final  rept. ,  15  Mar  60-22  Mar  62.  on  Coa- 
tracts  AF  33(616)7190.  AF  33(600)38448.  AF  33(616) 
5799.  and  AF  33(600)39634.   May  62.  424p.  332  refs. 
ASD-TDR -62-408. 

DESCRIPTORS:  •Jet  engine  fuels.  •Hydrocarbons. 
•Monocyclic  coAipounds.  •Polycyclic  compounds.  High 
temperature  r^ilearch.  Stability,  Infrared  spectroscopy. 
Chromatographic  analysis.  Molecular  structure. 
Synthesis. 

Thirty -five  hydrocarbons  were  prepared  for  evaluation 
as  high -temperature  jet  fuels.   Thirty -two  of  them  were 
prepared  in  two-liter  quantity  or  more.  Synthesis  of  59 
other  polycyclic  hydrocarbons  for  the  same  purpose 
under  three  earlier  contracts  is  also  described. 
Forty-one  of  the  94  compounds  described  had  never 
been  previously  prepared.   (Author) 

AD-403  419  repriced  OTS  $1.25 

Suriace  Lab. .  Mass.  Inst,  of  Tech. ,  Cambridge. 
FRICTION  AND  WEAR  AT  ELEVATED  TEMPERA- 
TURES, by  Ernest  RaUnowicz  and  Maaaya  Imai. 
Rept.  on  Fundan>ental  Research  on  Macromolecular 
Materials  and  Lubrication  Rienomena,  Contract 
AF  33(616)7648.    41  p.    16  refs.  WADC-TR -59-603, 
Pt.  IV.  NASA  N63-16109. 

C«SCRIPTORS:  •Friction,  •Metals,  •Li*ricatlon, 
Melting,  Suriaces,  Powder  n>etals.  Stainless  steel. 
Glass,  Sodium  compounds,  Thiosulfates,  High  tempera- 
ture research. 

Measurements  were  carried  out  of  the  friction  coef- 
ficient as  a  function  of  temperature  using  suriaces  of 
stainless  steel  covered  by  low-melting  metals  and 
non-metals  applied  in  powder  form.    Some  work  was 
also  done  with  a  few  other  metal  and  non-meul  sur- 
faces.   In  cases  where  the  interaction  between  the  low 
melting  substances  and  slidli^  surface  is  high,  as  re- 
vealed by  the  occurrence  of  wetting,  the  friction 
reaches  a  peak  just  below  the  melting  temperature  of 
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the  gubtmce,  and  then  drops  to  conalderably  lower 
values  just  above  the  melting  point.    The  peak  below 
the  nnelting  temperature  is  associated  with  the  forma- 
tkn  ol  large  adhering  fragments  of  the  low  melting 
substance  on  tbt  sliding  surface.    When  there  Is  no 
wetting,  the  low-melting  substance  ha^  either  below  or 
above  its  melting  point,  esseB(ially  no  effect  on  the 
friction.    (Author) 


Rubber  and  Etostomers 


FB  163  340  OTS  $1.60 

Naval  Radiological  Defense  Lab. ,  San  Francisco,  Calif. 
RAOATION  CHEMICAL  EFFECTS  ON  POLY- 
URETHANES.  L  CROSSLINIONG.  by  J.  F.  Pestaner 
and  L.  H.  Gevantman.    17  Feb  60,  13p.  8  refs. 
Research  and  development  technical  rqjt.  USNRDL- 
rR-406;  AI>-236  105. 

DESCRIPTORS:    •Reactor  materials,  •Elastomers, 
•Isocyanate  plastics,  •Urethanes,  •Radiation  damage, 
Radiation  chemistry,  Chemical  bonds.  Solvents. 

A  quick  and  useful  method  for  measuring  radiation 
damage  in  polyurethane  elastomers  was  examined  by 
wing  tiie  relatlonsh^)  between  the  extent  of  crosslinking 
and  the  degree  of  swelling  in  a  solvent.   A  linear  rela- 
tionship was  found  to  exist  between  radiation  dose  and 
crosslinking  using  three  different  solvents.  Changes  in 
croaslinklng  were  observable  for  doses  as  low  as 
106  rads.   (Author) 


AD-4C3  305      OTS  $a75 

Rork  Island  Arsanal  Lab. ,  IlL 
COMPRBSSIGN  SET  OF  ELASTOMERS  AT  ELEVATED 
TEMPERATURES,  by  E.  W.  Bergstrom.    14  Mar  63, 
24p.  10  refs.  Technical  repc  no.  63-798; 
NASA  N63- 16249. 

DESCRDTORS:  •Heat  resistant  materials,  •Elastomer^ 
•Synthetic  rubber.  •Silicones,  Methyl  radicals.  Vinyl 
radicals.  Fluorides,  •Butyl  rubber,  •Isoprene, 
Compressive  properties.  Aging.  Hardening,  Additives, 
Metallic  campounb,  OBddes. 

Compression  set  tests  (constant  deflection  method  of 
ASTM  D395-55)  were  carried  out  on  heat  resistant 
rubber  vulcanizates  for  periods  as  long  as  28  days  at 
cenqjeratures  up  to  SOOOF.   It  was  found  that  some  sili- 
cone rubbers  did  not  have  set  values  at  elevated 
temperatures  as  low  as  mi^t  be  expected  from  their 
esceUent  resistance  to  heat  aging.   Cure  time  was 
found  CO  have  a  significant  effect  on  tlte  set  of 
iaobutylene/isoprene  vxilcanizates.   Increased  cure 
time  resulted  in  lower  set  even  though  the  original  cure 
time  may  have  been  optimum  for  other  properties. 
Certain  metal  oxide  additives  significantly  lowered  the 
set  of  some  silicones.   No  one  additive  was  found, 
however,  which  lowered  the  set  of  all  four  types  of 
Bllioones;  namely,  dimethyl,  methyl  vinyl,  fluoro  and 
high  strength.   Additives  which  had  been  found  pre- 
vioualy  to  Improve  the  heat  resistance  of  silicones 
proved  to  be  ineffective  In  lowering  set.   (Author) 


MATHEAAATICS 


AD- 291  553  OTS  $3.60 

Army  Chemical  Research  and  Development  Labs. , 

Army  Chemical  Center,  Md. 
FrmNG  EMPIRICAL  PARTICLE  SIZE  DISTRIBU- 
TIONS TO  THE  LOG  NORMAL  DISTRIBUTION,  by 
R.  B.  SchneU.    Sep  62i  33p.    38  refs.  Technical  repc 
CRDLR  3145. 

DESCRIPTORS:  •Statistical  distributian,  •Bibliogra- 
phies.  Curve  fitting.  Algebra,  Errors,  Particles, 
Numerical  methods  and  procedures,  'Particle  size. 

A  straightforward,  algebraic  method  of  "fitting"  the  log 
normal  distribution  to  data  subject  to  systematic  error 
or  bias  has  been  proposed.    When  this  systematic 
error  can  be  assigned  a  physical  explanation,  the  data 
noay  be  rectified  to  give  a  log  normal  distribution, 
subject  only  to  random  error  that  is  not  necessarily 
nornoaily  distributed.    While  the  examples  given  are 
concerned  with  particle  size  distributions,  the  method 
is  easily  adapted  to  other  fields,  so  long  as  there  is  a 
logical  basis  for  the  assignment  of  errors.    (Author) 


PB  163  339  OTS  $12.50 

David  Taylor  Model  Basin,  Washington,  D.  C. 
LECTURES  ON  APPUED  MATHEMATICS.   TOE 
CALCULUS  OF  VARIATIONS,  by  Francis  Mumaghan. 
May  61,  177p.  Rept.  1489. 

DESCRIPTORS:    •Applied  mathematics,  •Calculus  of 
variations,  Mechanics,  Propagation. 

The  Lagrangian  Function  and  the  Parametric  Integrand 

Extremal  Curves;  The  Euler- Lagrange  Equation 

Lagrangian  Functions  Which  Are  Linear  in  Xt 

The  Legendre  Condition  for  a  Minimal  Curve 

Proof  of  the  Legendre  Condition 

Constrained  Problems:  Ihe  Hamilton  Canonical 

Equations 
The  Reciprocity  between  L  and  H;  The  Transversality 

Conditions 
Extremal  Fields:  The  Hilbert  Invariant  IntefO'al 
Tbe  Weierstrass  E- Function;  Positively  Regular 

Problems 
A  Simple  Example  erf  the  Constnjction  of  an  Extremal 

Field;  Rayleigh  Quotients  and  the  Method  of 

Rayleigh-Rltz 
The  Principle  of  Maipertuls;  The  Propagation  of  Waves 
Problems  Whose  Lagrangian  Functions  Involve 

Derivatives  of  Higher  Order  than  the  First 
Multiple- Integral  Problems  of  the  Calculus  of 

Variations 
Constrained  Problems;  Characteristic  Numbers 
Multiple- Integral  Problems  Whose  Lagrangian 

Functions  Involve  Derivatives  of  Higher  Order 

than  die  First 
The  Courant  Maximum- Minimum  Principle 
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NASA  N63- 18160      OTS  $1.00 


Langley  Research  Center.  National  Aeronautics  and 
Space  Administration,  Lai^ey  Sutioa,  Va. 
TABLES  FOR  THE  INTEGRAL  OF  THE  CWCULAR 
BIVARIATE  NC»MAL  FREQUENCY  FUNCTION,  by 
William  L.  Weaver  and  Kathleen  C.  Wicker.  Jyly  63, 
38p.  7  refa.   NASA  TN-D-1819. 


UCRL-10734      OTS  $0.  50 


Lawrence  Radiation  Lab. ,  U.  of  California,  lerkeley. 
LINEAR  COMPUTATION  OF  FUNCTICW  APPROXIMA- 
TION WTTH  APPLICATION  TO  FITTING  AND 
rorriNG  TWO-DIMENSIONAL  DATA,  by  Jonathan  D. 
Young.   Rept.  on  Contract  W7405-eng-48.    26  ^ar  63, 
7p.  I  refs.   NASA  N63- 16561. 


NASA  N63-18130      OTS  $1.00 


Marshall  Space  Flight  Center,  National  AenUautics 
and  Space  Administratian,  HuntsviUe.  Ala. 
ON  THE  ERROR  PROPAGATION  OF  SOME  IHTER- 
POLATION  FORMULAS  FOR  SECOND-ORDER 
DIFFERENTIAL  BQUATICWS,   by  Erwin  FehUterg. 
July  63,  31p.  refa.  NASA  TN  D-I834. 


AD-294  722      repriced  OTS  $1.  25 

Naval  Ordnance  Lab. ,  White  Oak,  Md. 
UPPER  AND  LOWER  BOUNDS  FOR  THE  AP$|DAL 
ANGLE  IN  THE  THEORY  OF  THE  HEAVY  $VM- 
MKTRICAL  TOP,  by  J.  B.  Diaz  and  F.  T.^Metcalf, 
4  Oct  62,  43p.  22  refs.  Repc  no.  NOLTR  62-131; 
Mathematics  Depc  rept.  na  M-29;  NASA  N63->  11987. 

DESCRIPTORS:  •Spheres,  •Particles,  •Graviil, 
'Azimuth,  •Bodies  of  revolution,  Inequalitiea,  lOnetlc 
tfieory.  Potential  theory,  Convex  sets,  Functi<Mis, 
Surfaces,  Motion,  Vector  analyse.  Integrals, 
Differential  equations. 

A  simple  method  is  developed  for  obtaining  upper  and 
lower  bounds  for  the  apsidal  angle  which  occurs  in  die 
theory  of  die  heavy  symmetrical  top.  Tfaia  mcMiod  la 
employed  to  give  a  quick  derivation  and  an  improve- 
ment of  the  upper  and  lower  bounds  obtained  by 
W.  Koln.   An  advantage  of  the  present  method  Is  the 
simplification  which  arises  from  eliminating  the  need 
for  contour  integration.   The  sharpness  of  the  bounds 
is  demonstrated,  again  without  contour  integration. 
The  particular  method  in  question  is  illustratad  first 
In  the  theory  of  the  spherical  pendulum.   (Author) 


NASA  N63-17124      OTS  $2.60 


RIAS.  Inc..  Baltimore,  Md. 
TOPOLOGIGALLY  CONVEX  SETS  AND  FDCED  POINT 
THEORY.  byC.  Stephen  Jones.   Rept.  on  NASA  Con- 
traas  NASr-103;  AF  49(638)382;  DA-36-034-OIID- 


3514  RD;  and  Nonr -3693(00).  Apr  63,  24p.  4 
RIAS-TR-63-8;  NASA  CR-50251. 


^efa. 


TID-17737      OTS    $1.60 

Sandia  Corp.,  Albuquerque,  N.  Mex. 
FACTC»IAL  EXPERIMENTS  IN  ENVIRCWMENTAL 
TESTING  WTTH  FACTORS  APPLIED  SEQUENTIALLY, 
by  R.  R.  Prairie  and  W.  J.  Zimmer.   Rept.  on  Con- 
traa  AT( 29- 1)789.  Jan  63.  19p.  1  ref.   SCDC-2996. 


Computing  Devices 


TID-17788   OTS  $1.10 

Argonne  National  Lab. ,  IlL 
ANALOG-COMPUTER  STUDY  OF  NOISE  MEASURE- 
MENT ERRORS,  byE.  C.  Cohn.    on  Contract  W31- 
109-eng-38.  1  Oct  62,  7p.  8  refs.  REO-EPM-106. 


TID-18030      OTS  $1.10 

Knolls  Atomic  Power  Lab. ,  Schenectady.  N.  Y. 
A  DISC-C«IENTED  REMOTE  INQUIRE  PHILCO-2000 
SYSTEM.  byE.  D.  Reilly,  Jr.  Rept.  on  Contraa 
W-3l-109-eng-52.    1962.  6p.  3  refs. 


MECHANICS 


IS-419      OTS  $2.50 

Ames  Lab. ,  Iowa  State  U.  of  Science  and  Tech. 
TURBULENT  MASS  TRANSFER  IN  UQUID  STREAMS, 
t^  Richard  Charles  Seagrave  and  R .  W.  Fahien.   Rept. 
on  Contract  W7405-eng-82.  Aug  61.  140p.  134  refa. 


«  163  332  OTS  $3.60 

Institute  of  Aerophysics,  U.  of  Toronto  (Canada). 
MEASUREMENT  OP  TWO-POINT  CORRELATIONS 
OF  VELOCTTY  NEAR  A  CIRCULAR  CYLINDER 
SHEDDING  A  KARMAN  VORTEX  STREET,  by  M.  Y. 
el  Baroodi.    Rept.  on  DRB  Grant  9551-02  and  Contract 
AF  49(638)249.    Jan  60,  35p.    3  refs.  UTIA  Technical 
note  no.  31;  APOSR  TN-60-835;  AD- 247  495. 

DESCRIPTORS:  Measurement,  •Velocity,  Cylindrical 
bodies,  •Vortices,  Pressure,  •Gas  flow,  •Sudstical 
functions. 

Results  of  an  experimental  Investigation  of  two-point 
correlations  of  velocity  near  a  circular  cylinder  shed- 
ding a  Karman  vortex  street  are  presented.    The 
measurements  were  noade  along  a  Une  parallel  to  the 
generator  of  the  cylinder  which  is  at  90^  from  the 
upstream  direction.    The  cylinder  was  mounted  trans- 
versely in  an  air-stream,  and  two  hot-wire  probes 
were  used  as  anemometers.    The  curves  of  correlation 
coefficient  versus  probe  separation  approach  zero  as 
tbe  separation  between  the  probes  Is  increased  to  large 
values.    A  plot  of  correlation  length  versus  Reynolds 
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number,  based  tn  part  on  a  conaervarive  extrapoUrion, 
la  also  presented  and  compared  with  correlation  length 
dau  from  pressure  measurements  taken  from  UTIA 
technical  note  23.    (Author) 


NASA  N63-18132      OTS  $a  SO 

Lai^ley  Research  Center.  National  Aeronautics  and 
Space  Administration,  Langiey  Sution,  Va. 
AKRESr  OF  A  MOVING  MASS  BY  AN  ATTACHH5 
MEKBRANE,  by  Manuel  Stein.  July  63,  14p. 
NASA  TN  D-t928. 


NASA  N63-18232     OTS  $1.50 

Lewis  Research  Center,  National  Aeronai«ics  and 
Space  Administration,  Cleveland.  Ohio.        _^^,^  ,^, 
THEORETICAL  ELASHC  STRESS  DISTRIBUTIONS  LN 
CASSINIAN  DOMES,  by  David  A.  Spera  and  Robert  H. 
Johns.  July  63.  55p.  12  refs.  NASA  TN-D-1741. 


TID-17773     OTS  $2.60 

New  Mexico  (J..  Albuquerque. 
CONSTRUCnON  AND  EVALUATION  OP  A  THREE 
DIMENSIONAL  STRAIN  ROSETTE,  by  W.  E.  Baker 
andR.  C.  Dove.  Rept.  on  Contraa  AT(29-1)789. 
Dec  62.  26p.  4  refs.  SCDC-2968. 


TID-17730     OTS      $1.60 

SandiaCorp. ,  Albuquerque.  N.  Mex. 
INTERPRETATION  OF  VIBRATION  SIGNALS,  by 
M.  R.  Madsen.  Repl.  on  Concraa  AT(29-l)789. 
jiui63,  Up.  SCDC-2994. 


Asrodynamics  and  Pneumatics 


NASA  N63-1B2S4     OTS  $5.60 

Aeroelastic  and  Slruaures  Research  Lab. .  Mass. 

IBK.  of  Tech.,  Cambridge. 
MEASUREMEOTS  OF  NEAR  FIELD  PRESSURES  OF 
SUBSONIC  JETS.  byE.  MoUo-Chriatensen.  Rept.  on 
NASA  Grant  NsG-31-60.  Apr  63,  54p.  18  refs. 
NASA  CR -50685;  ASRL-TR-1009. 


NASA  N63- 13221       OTS  $0.75     . 

Ames  Research  Center.  National  Aeronautics  and 
Space  Administration,  Moffett  Field,  Calif. 
WWD-TUNNEL  TESTS  OF  TWO  VTOL  PROPELLERS 
IN  DESCENT,  by  Paul  F.  Yaggy  and  Kennedi  W.  More 
Mar  63,  26p.  I  ref.  NASA  TN  D-1766. 


PB  163  392      OTS  $4.60 

Brown  U.,  Providence,  R.  I. 
INVISCID  FLOW  IN  THE  STAGNATION  POINT 
REGION  OF  VERY  BLUNT-NOSED  BODIES  AT 
HYPERSONIC  FUGHT  SPEEDS,  by  Ronald  F. 
Probetein.   Rept.  on  Contract  AF  33(616)2798.   Sep  56, 
46p.  20  refs.  WADC  TN  56-395:  AD-97  273. 

DESCRIPTORS:  •Hypersonic  flow.  •Stagnation  point. 
Aerodynamic  configurations.  •Blunt  bodies.  Hypersonic 
charaaerlstics,  •Shock  waves. 

An  approximate  method  is  given  for  solving  the  flow 
field  behind  a  detached  shock  wave  in  the  stagnstioa 
point  region  of  blunt  bodies  with  large  radius  d 
curvature  noses.   For  such  a  flow  the  basic  governing 
parameter  is  shown  to  be  the  density  ratio  across  the 
detadied  shock  wave,  irrespective  o<  whether  the  gas 
undergoes  chemical  changes,  such  as  dissociation  and 
ionization,  aaroas  the  shock.   The  method  at  soliXion  is 
Illustrated  by  considering  in  detail  the  stagnation  region 
of  a  flat-nosed  body. 


NASA  N63-18136      OTS  $L00 

Lai^ey  Research  Center,  National  Aeronautics  and 
Space  Administration,  Langiey  Station,  Va. 
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OF  A  DELTA  WING  SWEPT  65°  AT  A  MACH 
NUMBER  OF  5.96  AT  ANGLES  OF  ATTACK  FROM 
65°  TO  115°  AND  ANGLES  OF  ROLL  FROM  0°  TO 
250  AT  90°  ANGLE  OF  ATTACK,  by  Theodore  J. 
Goldberg  and  Doris  K.  Blanchard.  July  63,  34p.  13  refs. 
NASA  TN  D-1959. 
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LOADS  INDUCED  ON  A  FLAT  PLATE  AT  A  MAOI 
NUMBER  OF  4.5  WTTH  A  SONIC  OR  SUPERSONIC 
ET  EXHAUSTING  NORMAL  TO  THE  SURFACE,  by 
William  Letko.  July  63,  2Sp.  8  refs.   NASA  TN-D- 1935. 
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Ames  Research  Center.  National  Aeronautics  and 
Space  A<kninistratiaQ,  Moffett  Field.  CaUf . 
MEASUREMENT  OF  THE  WAT  TRANSFER  TO 
BODIES  OP  REVOLUTION  IN  FREE  FLIGHT  BY  USE 
(3F  A  CATCHER  CALORIMETER,  by  Gary  T.  C3«p- 
man  and  Charles  T.  Jsckaon,  Jr.  July  63,  39p.  8  refs. 
NASA  TN-D- 1890. 
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Langiey  Research  Center.  National  Aeronautics  and 
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DYNAMIC  STABILITY  DBRIVATTVES  OF  SDC  FLAT- 
PLATE  WINGS  HAVING  LEADING- EDGE  SWEEP 
ANGLES  OF  70°  TO  84°,  by  Robert  E.  Shanks. 
July  63,  30p.  8  refs.   NASA  TN-D-1822. 
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Langiey  Research  Center,  National  Aeronauncs  and 
Space  Adminiscraclon,  Langiey  Station,  Va. 
PRESSURE  DISTRIBUTIONS  ON  BLUNT  DELTA  WINGS 
AT  ANGLES  OF  ATTACK  UP  TO  90°   AND  MACH 
NUMBER  OF  6. 85,  by  Peter  T.  Bemot.  July  63,  40p. 
17  refs.   NASA  TN  D-1954. 
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Langiey  Research  Center.  National  Aeronautics  and 
Space  Administratian.  Langiey  Station.  Va. 
TRAILBLAZER  I  REENTRY-BODY  WIND-TUNNEL 
TESTS  AT  A  MAOI  NUMBER  OF  6.7  WITH  THEO- 
RETICAL AERODYNAMICS  AND  A  LIMFTED 
DYNAMICS  ANALYSIS,  by  Herbert  R.  Schippell. 
July  63,  25p.  6  refs.   NASA  TN-D- 1936. 
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Langiey  Research  Center.  National  Aeronautics  and 
Space  Administration,  Langiey  Sution,  Va. 
TRANSONIC  INVESTIGATION  OF  THE  STATIC 
L(»IGrTUDINAL  AERODYNAMIC  CHARACTSRISTICS 
OP  LOW- ASPECT- RATIO  WING-BODY  CONI^IGURA- 
TIONS  AT  ANGLES  OF  ATTACK  FROM  0°  TO  90°, 
by  Charles  D.  Trescot,  Jr. ,  Lawrence  E.  Puonam, 
and  Cuyler  W.  Brooks,  Jr.   June  63,  37p.  5  rcfji. 
NASA  TN  D-1947. 
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Langiey  Research  Center,  National  Aeionauilcs  and 
Space  Administration,  Langiey  Station,  Va . 
\JSE  OF  AERODYNAMIC  PARAMETERS  FROM  NON- 
LINEAR THEORY  IN  MODIFIED-STRIP-ANALYSIS 
FLUTTER  CALCULATICWS  FOR  FINTTE-SPAN  WINGS 
AT  SUPERSONIC  SPEEDS,  by  E.  Carson  Yates,  Jr. 
and  Robert  M.  Bennett.  July  63,  39p.  20  re<sj 
NASA  TN-D- 1824. 
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STUDY  TO  DETERMINE  AERODYNAMIC  CI^RAC- 
TERISTICS  ON  HYPERSONIC  RE-ENTRY  ODNFIGURA- 
TIONS.  PART  U  -  ANALYTICAL  PHASE,  VOLUME  2  - 
DESIGN  CHARTS,  by  Frank  S.  Malvestuto,  Jn ,  Phillip 
J.  Sullivan  and  others.  Rept.  on  Contract       |[ 
AF  33(616)6649.   Ai«  62.  263p.   Rept.  no.  Lj4c/370285 
WADD-TR-61-56,  Part  U,  Volume  2. 


reSCRIPTORS:  •Re-entry  vehicles.  •Hypervilocity 
vehicles.  Hypersootcs,  Shock  waves,  Pressuite,  Lift. 
Stresses,  Frictiob,  Temperature,  Drag.  Velocity, 
Blunt  bodies,  Tift>les,  Aerodynamic  coirfigura(ions, 
•Aerodynamics. 


aerodynamic  coefficients  may  be  estimated  for  speeds 
covering  the  supersonic  and  hypersonic  raises  of  Mach 
number.  The  theoretical  methods  used  in  the  prepara- 
tion of  this  volume  are  discussed  in  Volume  I  of  this 
report.  (Author) 
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Manned  Spacecraft  Center,  National  Aeronautics  and 

Space  Administration,  Houston,  Tex. 
EQUATIONS  FOR  THE  NEWTONIAN  STATIC  AND 
DYNAMIC  AERODYNAMIC  COEFFiaENTS  FOR  A 
BODY  OF  REVOLUTION  WITH  AN  OFFSET  CENTER- 
OF-GRAVITY  LOCATION,   by  Robert  C.  Ried,  Jr. , 
and  Edward  E.  Mayo.   Jime  63,  2^.  5  refs.  NASA  TN 
D-1085. 
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David  Taydor  Model  Basin,  Washington,  D.  C. 
EXPERIMENTAL  AND  THEORETICAL  STUIMES  OF 
HYDROFOIL  CONFIGURATIONS  IM  REGULAR 
WAVES,  by  Patrick  Leehey  and  JokD  M.  Steele,  Jr. 
Oct  57,  43p.  4  lefs.  AD-151  412. 

DESCRIPTORS:  Hydrofoil  boats,  niydrafoUs,  Ship 
models,  •Water  waves.  Equations  at  motion.  Linear 
systems.  Stability 

This  report  presents  a  comparison  of  the  experi- 
mentally nneasuied  and  theoretically  predicted  values 
of  the  heave  and  pitch  responses  of  area  stabilized  hy- 
drofoil configuzotions  to  regular  waves  and  to  transient 
pulses.   The  theoretical  responses  were  computed  from 
the  equations  given  by  Weinblum  in  "Approxixnate 
Theory  of  Heaving  and  Pitching  of  Hydrofoils  in  Regular 
Shallow  Waves, "  TMB  Report  C-479.   Curves  of  heave 
and  pitch  amplitude  magnification  and  phase  lag  are 
given  as  functions  of  wavelength.   The  apprasdmate 
linearized  theory  Is  found  to  give  a  qualitatively  cor- 
rect prediction  of  resonance  and  orbital  motion  effects. 
The  tfieoretical  amplitude  magnifications  are  greater 
than  die  measured  ones  for  most  conditions,  particu- 
larly for  heave  in  following  seas.  This  is  believed  to 
be  caused  principally  by  the  neglect  of  nonlinear  terms 
in  the  equations  of  motion.  A  Mid -foil  can  be  used  widi 
a  tandem  Vee-foil  to  cancel  heave  response  to  follow- 
ing seas  of  wavelength  approodmately  equal  to  the  outer 
foil  spacing.  (Author) 
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David  Tajdor  Model  Basin,  Washington,  D.  C 
THE  THEORETICAL  PREDICTION  OF  THE  LONGI- 
TUDINAL MOTIONS  OF  HYDROFOIL  CRAFT,  by 
T.  Francis  Ogilvie.  Nov  58,  58p.  7  refs.  R^Jt.  1138; 
AD-206  647.  ^ 


This  volune  presents  charts  and  procedures  for  rapid        DESCRIPTORS:  HydrofoU  boats,  •HydrofoUs,  Ship 
engineerii«  estimates  of  aerodynamic  param^oers  for         models.  •Water  waves,  •Equations  of  modon,  •Non- 
complete  configurations  and  configuration  coniponents.     .  ^"^ar  differential  equations.  Analog  interns,  Down- 
Using  the  design  charts  and  procedures  presented  herein,  **^*^  Programming  (Computers) 
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The  noolioetr  theory  of  WetnMum  for  predicting  the 
loMitudiml  xempooae  of  hydrotoil  craft  in  waves  is 
modlfled,  and  the  results  of  analog  computations  based 
on  this  theory  are  presented  for  comparison  witfi  avail- 
able experimental  data.  The  complete  nonlinear  equa- 
tions ar«  used  In  die  computations,  and  it  is  shown  that 
die  nonlineaxltiea  affect  the  oecillatory  amplitudes  only 
■lightly  but  that  they  cause  large  steady  components  of 
heave  and  soroedmes  of  pitch.  The  steady  heave  is 
often  as  large  aa  d>e  ampUtude  d  oecillatioo,  and  la 
always  downward,  tending  to  cause  die  craft  to  crash. 
The  effects  of  unateadlneaa  are  invcadgjiied.  *nd  it  is 
shown  diat  Ae  forces  are  reduced  as  much  as  -*«%  he- 
cause  of  unateadlneas  but  that  there  is  little  nee  eflect 
on  die  ampUtudea  dt  heave  and  pitch.  Transient  re- 
Booaea  ar«  calcutotfid.  consideration  being  given  to 

noolliiearltlea  and  unateadlneas.   From  the  atperi 

mental  data.  It  is  concluded  diat  die  theory  gives  good 
predictions  of  die  annditudea  of  heave  and  probably  of 
pitch,  and  falf  pxedioiona  of  phase.  (Author) 
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David  Taylor  Model  Basin,  WashingtOB.  D.  C. 
YIELD  FAILURE  OF  STIFFENED  CYUNDBRS  UNDER 
HYDROCTATIC  PRESSURE,  byM.  B.  Lmdiick. 
Jan  59,  8p.  8  refs.   Rept.  1291. 

CeSCRDTORS:  •Stiffened  cylinders,  mydrostattc 
pressure,  •Falhire  (Mechanical),  Streaaea,  Theory, 
Experimencal  data.  Correlation  techniques,  Measwa- 
meot,  Scruaural  shells.  Cylindrical  bodies. 

Ejqieiiniental  results  are  presented  of  hydrostatic  te«s 
of  stiffened  cyhnders  failing  by  axlsymmetric  yielding. 
These  reauks  are  compared  with  existing  theories  pre- 
dictii^  the  collipae  presaure  as  well  as  a  new  mechod 
presented  in  this  paper.  This  method  is  based  on  an 
eUacic-plastic  aoalyaia  of  a  stiffened  cylinder  com- 
prised of  an  Ideally  plastic  material.  The  experimenul 
collapse  preasures  agree  best  with  theories  using  a 
Hencky-von  Mises  criterion  of  yielding  and  allowing  for 
plaatlc  reserve  strength  after  the  intdatioB  ct  yiekHng. 
(Aishcr) 
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minces  U. .  Urbana. 
BUBBLE  MOTION  IN  TURBULENT  LIQUID  STREAM, 
by  Bb  T.  Chaa   Quarterly  progress  rept.  no.  6, 
15  Sep-15  Dec  62.  on  Contract  AT(1 1-1)1069.   2  Jan  63, 
18p.  2  refs. 
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LOW  PRESSURE  CONTACT  CARBURIZATION  OF 
304  STAINLESS  STEEL  AND  GRAPHITE,  by  S.  K. 
Lee.    Rept.  on  Contract  AT(ll-l)GEN-8.    19  Oct  62, 
9p.    3  refa. 
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THE  DEVELOPMEKT  OF  THE  ZIRCALOYS,  by 
Stanley  Kass.   Rept.  on  Cootraa  AT(11-1)CXN-14. 
Oct  62,  48p. 
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Shoemaker.  Rept.  on  Contract  AT(04-3)314. 
12  Nov  62.  18p.  44  refs. 
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by  Walter  V.  Goeddel.   Rept.  on  Cootraa 
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Hanford  Atomic  Products  Operation,  Richland,  Wash. 
DEVELOPMENT  OF  THE  CATHODIC   ETCHING  OF 
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TO  THE  GASEOUS  DISCHARGE  REGION,  by  T.  B. 
Correy.   Rept.  on  Contract  AT(45- 1)1350.  June  62, 
4^.  7  refs.  NASA  N62- 14275. 
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Contract  AT(  45-1)1 35a    22  May  62,  4p. 
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Ai«62,  21p.  9  refs. 
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DEVELOPMENT  AND  EVALUATION  OF  HIGH- 
TEMPERATURE  TUNGSTEN  ALLOYS,  by  F.  C.  Holtz 
and  R.  J.  VanThyne.   Quarterly  repc  no.  1,  on 
Contract  AT(33- 3)4.    15  Jan  59,  17p.   ARF-2158-3. 
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DEVELOPMENT  AND  EVALUATION  OF  Hid  - 
TEMPERATURE  TUNGSTEN  ALLOYS,  by  f7c.  Holtz 
and  R.  J.  Van  Thyne.    Quarterly  rept.  no.  2  qn  Con- 
tract AT(33-3)4.    17  Apr  59,  15p.    ARF-2l58t6. 
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ARF-2158-21      OTS  $1.60 

ITT  Research  Inat. ,  Chicago,  111. 
DEVELOPMENT  AND  EVALUATION  OF  Hici- 
TEMPERATURE  TUNGSTEN  ALLOYS,  by  F 
tndR.  J.  VanThyne.  Quarterly  rept.  no.  3.  1 
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4  refs.  LAR-46. 
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tract AT(  33-3)4.    12Nov59,  67p.    4  refs.  LAB  ^  19. 


LADC-5615    OTS     $1.60 

UlinolsU..  Urbana. 
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PHYSICAL  PROPERTIES  OF  CERRJM,  by  Karl  K. 
Gschneidner,  Jr.  Rept.  on  Contract  W-7405-en  5  -36 
119621  13p.    18  refs. 
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Langley  Research  Center,  National  Aeronautics  and 
Space  Administration,  Langley  Sution,  Va. 
AN  INVEST1GATIC»J  OF  A  NEW  NICKEL  ALLOY 
STRENGTHENED  BY  DISPERSE  THORIA.  by 
Charles  R.  Manning.  Jr. .  Dick  M.  Royster,  and 
David  N.  Braski.   July  63,  39p.  13  refs. 
NASA  TN  D-1944. 
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Livermore. 
FUTURE  TRENDS  IN  BERYLLIUM  METALLURGY 
RESEARCH,  by  Rointan  F.  Bunshah.    Rept.  on 
Contract  W7405-ei«-48.   29  Mar  63,  2to.  26  refs. 
NASA  N63- 16566. 
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ORDERING  IN  hflKfa,  by  James  R.  Wolfe.  Rept.  on 
Contract  W7405-eng-48.  25  Jan  63,  34p.  13  lefs. 
NASA  N63- 16564. 
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National  Lead  Co.  of  Ohio,  CindnnatL 
ELECTRON  BEAM  MELTING  OP  URANUJM.  by 
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14  June  63.  27p.  3  refs.  NASA  N63- 17386. 


NMI-2111  OTS  $1.60 
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rept.  Oct  62,  on  Contract  AT(30- 1)2784.  7  Jan  63,  16p. 
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by  R.  B.  RusselL   Progress  repc  1  Nov  59-1  Apr  60, 
on  Contract  AT(30-1)1565.    18  Apr  60,  18p.  11  refs. 
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THERMAL  CONDUCTIVITY  AND  EXPANSION  OF  TWO 
PLATINUM  ALLOYS,  by  W.  T.  Engelke  and  C.  D. 
Pears.   Final  rqjt.  on  Contract  W-7405-eng-48. 
7  Dec  62,  39p.  5638-1409  and  1410-L 
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Contract  W7405-ei^26.   5  Mar  63,  67p.  15  rrfs. 
NASA  N63- 15517. 
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ULTRAHIGH  VACUUM  TECHNIQUES.   Quarterly 
progresa  repc ,  1  Oct-31  Dec  62,  on  Contract 
AT(30- 1)2823.   31  Dec  62,  23p.  7  refs.  Research  rept. 
62-828-441-R2. 
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MERCURY  CORROSION  LOOP  TESITNG  PROGRAM. 
Quarterly  rept.  no.  3,  1  Apc-30  J«e  «•  "  NASA  ^on- 
ttaa  NAS3-1925.   ffAug62,  2lp.  Rej*.  0884-04-3; 
NASA -CR -50341. 
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MERCURY  CORROSION  LOOP  TESTING  PROGRAM. 
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traa  NAS3-1925.  Rept.  0584-04-4;  NASA  CR -50342. 
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Bui]dli«  Research  Advisory  Board,  National  Research 

Council,  Washington,  D.  C 
FUNDAMENTALS  OF  UNDERGROUND  CORROSION 
AND  CATHODIC  PROTECTION,    Rept.  on  NBS 
Contract  CST  690.    1963,  49p.  8  refs.   FCC  Symposium- 
Workshop  repc  DO.  2. 

DESCRIPTORS:  •Conferences,  •Underground  structure^ 
•Pipes,  •Corrosion,  •Cathodic  protection,  •Electrical 
equipment,  Operadon.  ♦Soils,  Electrical  properties. 

Concents: 

Corrosion  and  cathodic  protection,  by  B.  Husock 

Basic  measuring  instruments  and  their  application,  by 

Charles  M.  Calhoun 
Preliminary  field  survey  of  underground  corrosion,  by 

Charles  M.  Calhoun. 
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Building  Research  Advisory  Board,  National  Re- 
search Council,  Washington,  D.  C. 
UNDERGROUND  CORROSION  CATHODIC  PROTEC- 
TION,   AND  REQUIRED  FIELD  MEASUREMENTS, 
DECEMBER  7-8.  1961.    1962.  53p.  Federal  Construe- 
tion  Council  Symposium-vrorkshop  rept.  no.  1. 


DESCRIPTORS:    •Cathodic  protection,  •Corrosion, 
•Corrosion  inhibition,  •Underground  structures, 
•Metais,  Plpea,  Sotla,  Electrolysis,  Electrolytes, 
Resistance  (Electrical),  Electric  potential.  Anodea, 
Zinc,  Magnesium,  Aluminum,  •Coatings,  Protective 
treatments.  Bituminous  coatings.  Plastic  coatings. 
Tapes,  Waxes,  Greases,  "Test  equipment.  Voltmeters, 
Ammeters,  Potentiometers,  Multimeters,  •Conferences. 


Contents: 

Preliminary  field  survey  of  underground  Corrosion,  by 

Charles  M.  Calhoun 
Design  and  installation  of  cathodic  protection  systems, 

by  A.  W,  Peabody 
Coatinga  and  their  appUcation,  by  A.  W.  Peabody 
A  review  of  portable  testing  instruments  available  for 

corrosion  mitigation  testing,  byM.  C.  Miller. 


AD-403  506   repriced  OTS  $1.25 

Ohio  State  U.  Research  Foundation,  Columbus. 
ASPECTS  OF  REU ABILITY  UNDER  CONDITIONS  OF 
ELEVATED  TEMPERATURE  CREEP  AND  FATIGUE, 
byA.  M.  FreudenthaL    Sumnnary  rept. ,  1  Feb- 
1  Oct  62,  on  Metallic  Materials,  Contract  AF  (616)6288. 
Mar  63,  45p.    12  refs.  ASD-TDR-63-267; 
NASA  N63- 15961. 

DESCRIPTORS:  •Airframes,  Guided  missiles.  Super- 
sonic planes.  Aviation  safety.  Reliability.  •Fatigue 
(Mechanics).  •Creeps  •Metala,  High  temperature  re- 
search. 

The  solution  of  the  problem  of  attaining  adequate 
safety  and  reliability  in  supersonic  aircraft  structures 
operating  under  conditions  under  which  the  damaging 
effects  of  cycle  sensitivity  (fatigue)and time-sensitivity 
(creep)  of  the  structural  material  combine  in  gradually 
reducing  the  resistance  of  the  structure  requires  the 
development  of  simplified  procedures  for  the  evalu- 
ation of  the  combined  damage  accumulation,  which 
embody  both  the  physical  and  probabilistic  aspects  of 
design.    The  present  report  attempts  to  develop  the 
basis  for  an  approach  to  the  solution  of  this  problem, 
for  which  no  adequate  experimental  information  exists 
at  present.    One  of  its  purposes  is  to  provide  the 
guidelines  for  the  planning  of  tests  and  experlnnents, 
the  results  of  which  would  be  relevant  for  structural 
design.    (Author) 
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Air  Force  Inst,  of  Tech. ,  Wright-Patterson  AFB,  Ohio. 
TOE  TRANSMISSION  OF  FAST  NEUTRC»4S  THROUGH 
ALUMINUM,   IRON,   AND  LEAD,   by  William  Walton 
Dunn.  Master's  thesis.   Mar  57,  35p.  7  refs.  Rept. 
no.  GNE-57[-l]  AD- 124  760. 


DESCRIPTORS:    •Shielding,  ♦Aluminum,  "Iron,  •Lead, 
•Fast  neutrons.  Neutron  scattering,  Inelastic  scatter- 
ing. Attenuation,  •Neutron  cross  sections,  Neutron 
detectors. 
S'26  ' 
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Three  common  non- hydrogenous  materials,  jaluminum, 
iron,  and  lead  were  selected  for  experimen«ation  to 
determine  the  energy  deposition  suffered  by  the  fast 
neutrons  in  passing  through  up  to  about  five  Inches  of 
these  materials.   The  log  of  the  six  data  points,  taken 
at  even  intervals  of  15/16"  iq)  to  a  thickness  of  4-11/16" 
for  each  nwterial,  was  used  to  approximate  the  best 
straight  line  between  the  points  by  the  method  of  least 
squares.   Prom  the  respective  stzalght  line  \$ppraxi- 
mations,  the  half  thickness  for  each  material  was 
calculated  and  the  results  were  as  follows:  Aluminum 
8. 2  inches,  Iron  4. 5  inches,  Lead  6. 6  inchoa*    By 
assuming  the  half  thickness  were  dependent  primarily 
on  the  inelastic  scattering  cross  sections,   the  results 
are  in  agreement  with  the  theoretical  and  mjaasured 
inelastic  cross  sections  for  these  materialsL 


TID- 17964      OTS    $7.60 

Atomics  International,  Canoga  Park,  Calif 
MECHANISMS  OF  ATOMIC  DISPLACEMENTS  IN- 
DUCED BY  RADLATIOI,  byA.  Soein.    Repc.  on 
Contraa  AT(11-1)GEN  8.    1  Oa  62,  71p.  88  refs. 
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Brookhaven  National  Lab.,  Upton,  N.  Y. 
REPORTS  TO  THE  AEC  NUCLEAR  CROSS  SECTK^JS 
ADVISORY  GROUP  AT  LAWRENCE  RADIATION 
LABORATORY.  OCT.  15-16,   1962.  by  John  ^. 
Stehn.   Rept.  on  Contraa  AT( 30- 2)GEN- 16. 
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AND  WATER  LEACHING,  by  D.  L.  Reid.   %ept.  on 
Contraa  AT(45- 1)1350.   4  Oa  62,  I3p.  3  TOta. 
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1961,  by  W.  C.  Lin,  D.  Venkatesan.  and  J.  A. 
Van  Allen.  Rept.  on  NASA  Grant  NsG-233-62  and 
Contraa  N9onr-93803.  Apr  63,  39p.  39  re^f . 
NASA  CR -50419;  SUI-63-I3. 
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PERPINE -STRUCTURE  SEPARATION  OF  COPPER-62 
AND  IRON-59  AND  THE  HYPERFINE-STRUCTUFE 
SEPARATION  OF  COPPER-61  AND  COPPER -64,  by 
BartMira  Marie  Dodsworth.  Doaoral  thesis,  Rept.  on 
Contract  W7406-eng -48.  18  Apr  63,  123p.  49  refs. 
NASA  N63-16573. 
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Contraa  W7405-eng-48.   16  Jan  53,  declassified 
21  July  61.    15p. 


LAMS- 2856     OTS   $2.75 

Los  Alamos  Scientific  Lab. .  N.  Mex. 
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1  Mar  63,  186p.    NASA  N63-17261. 
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RECLAMATION  OF  DAMAGED  NUCLEAR  REACTOR 
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L.  E.  Gardner.   Rept.  on  Contract  AT(10- 1)1080. 
Mar  63,  58p.  8  refs. 
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Research  Labs,  for  the  Engineering  Sciences,  U. 
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COUNTERCURRENT  FLOW  IN  A  SEMI-INFINTTE 
GAS  CENTRIFUGE.   PRELIMINARY  RESULTS,   by 
Herman  M.  Parker  and  Thomas  T.  Mayo,  IV.  Rept. 
on  Contract  AT(40- 1)1779.  Jan  63,  53p.  4  refs.   , 
EP-4422-279-63U. 
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YALE  UNIVERSTTY  NUCLEAR  RESEARCHES. 
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AT(30- 1)2726.   99p.  105  refs. 
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Enrico  Fermi  Inst,  for  Nuclear  Studies,  U.  of 

Chicago,  111. 
NEW  MESONS  AND  RESONANCES  IN  STRONG 
INTERACTICW  PHYSICS:  THEORETICAL,  by 
J.  J.  Sakurai.   Rept.  on  Contraa  AT(1I-1)264.   1962. 
60p.  82  refs. 
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TlD-17731      OTS    $1.10 

Enrico  Perml  torn.,  for  Nudesr  Studies.  U.  of 

Chicago,  111. 
THE  PROBLEM  OF  BRANCH  VCXtTT  TRAJECTCWIES 
IN  THE  COMPLEX  ANGULAR  MOMENTUM  PLANE, 
by  Reinhard  Oetene.  Rept.  on  Contract  AT(1 1-1)264. 
Dec  62,  lOp.  11  refa. 
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TID- 17610      OTS    $3.60 

Argonne  National  Lab. ,  111. 
INVESTIGATION  OF  THE  PROBLEM  OP  USING 
HALL  GENERATOR  DEVICES  FOR  REGUIj\TIC»4 
AND  MEASUREMENT  OF  MAGNETIC  FIELDS  IN 
EXPERIMENTAL  AREA  MAGNETS  F(»  THE  ZGS, 
byG.  A.  Harasty.   Rept.  on  Contraa  W3l-109-eng-38. 
31  Ai«  62.  38p.  35  refs. 


TID-17627      OTS    $1.60 

Argonne  National  Lab. ,  111. 
mOTONS  FROM  50-Mev  TO  12.5-Bey,  by  John  H. 
Martin.   Rept.  oa  Contract  W3l-109-eng-38. 
18  0a  62.  12p. 
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Atomics  International,  Canoga  Rurk,  Calif. 
DYNAMIC  VOID  FRACTION  MEASUREMENT  SYS- 
TEM, by  J.  H.  KendroQ,  E.  E.  Stooer.  and  G.  M. 
Taylor.    Rept.  on  Contract  AT(ll-l)GEN-8.  15  May  63. 
49p.    40  refa,  NASA  N63- 17250. 
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OPERATIONAL  INVEfflTGATlON  OF  NUCLEAR 
INSTRUMENTATION,  by  DougUa  M.  Taylor.  Teat 
evaluation.   Repc  on  Contraa  AT(11-1)GEN- 14. 
14  Apr  61.  135p.  6  refs. 
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Hanford  Atomic  Products  Operation,  Richland.  Wash. 
INVESTIGATION  OF  A  POWER  SPECTRUM 
ANALYZER  FOR  USE  WITH  RANDOM  SIO<JALJS,  by 
J.  F.  Hauer  and  C.  D.  Swansoo.   Rept.  on  Contract 
AT(45-1)1350.   Jan  63,  37p.  4  refs.   NASA  N63- 15559. 
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Hanford  Atomic  Produas  Operation,  Richland,  Wash. 
A  UQUID  EFFLUENT  MC»flTOR  FOR  GAMMA 
EMITTERS,  byE.  M.  Sheen.   Rept.  on  Contraa 
AT(45-1)1350.   3  Jan  63.  21p.  1  ref. 
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Knolls  Atomic  Power  Lab. ,  Scheneaady,  N.  Y. 
THE  CCWVERSION  OT  THE  CONSOLIDATED-NIER 
MASS  SPECTROMETER  TO  A  RECORDING. 
AUTOMATIC  INSTRUMENT  AND  ITS  APPUCATION 
TO    CONTINUOUS  SAMPLING  AND  ANALYSIS,  by 
H.  C.  Mattraw  and  R.  E.  Panerson.  Rept.  on  Con- 
traa W- 31- I09-eng-52.   1  June  S3,  2Sp. 
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Lawrence  Radiation  Lab. ,  U.  of  California. 

Berkeley. 
BEVATROa  OPERATION  AND  DEVELOPMENT. 
XXXm,  by  Kenneth  C.  Crebbin,  WilUam  A.  Wenzel 
and  others.   Rept.  for  Feb-Apr  62  on  Contract 
W740S-eng-48.    12  Feb  63,  lOp. 
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Los  Alamos  Scientific  Lab. ,  N.  Mex. 
HOWARD  EBERUNE  NEUTRON  SURVEY  INSTRU- 
MENT PNC-1;  EVALUATION  AND  RECOMMENDA- 
TION FOR  USE,  byE.  R.  Graves.   Rept.  on  Contraa 
W740S-eng-36.   Mar  63,  34p.  11  refs. 
NASA  N63-18127. 
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Michigan  U.  CoU.  of  Literature.  Science  and  the 

Arts,  Ann  Arbor. 
THE  UNIVERSFTY  OF  MICHIGAN  83-INCH 
CYCLOTRON,  by  W.  C.  Partinsoo  and  R.  S.  Tickle. 
Progress  rept.  no.  10.  1  Oct- 31  Dec  62,  on  Contraa 
AT(ll-l)921.   Jan  63,  12p.   ORA-03763-lO-p. 
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Westinghouse  Elearlc  Corp  .  Pittsburgh,  Pa. 
MINIATURE  NEUTRON  DETECTOR  DEVELOPMENT, 
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31  Dec  62.   Rept.  on  Contraa  AT(30-l)2827.    Up. 
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Aerojet -General  Nucleonics,  San  Ranxm,  Cilif. 
ARMY  GAS-COOLED  REACTOR  SYSTEMS  PROGRAM 
EVALUATKW  OF  LONG-TERM  GAS  CORROSION  OF 
HEAT  RESISTANT  ALLOYS  FOR  USE  AS  GAS- 
COCX-ED  REACTOR  FUEL  CLADDING,  by  U  S. 
Brunhouse  and  G.  W.  Titus.    Rept.  on  Contraa 
AT(10-1)880.    Apr63,  ll6p.    16  refs.  NASA Ijlt3-17332. 


NP- 12187      OTS  $3.60 
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APAB  Memo.  no.  231;  AD- 228  692. 


6  refa. 


DESCRIPTORS:  ^Nuclear  power  plants,  *Steafn  power 
plants.  Anak>g  computers.  Load  distribution,  Draign, 
Tests,  Analysis.  Generators.  |. 

A  horizontal  steam  generator  design  fbr  the  SM-2  is 
subjected  to  a  theoretical  analysis  in  order  to  deter- 
mine the  performance  of  such  a  steam  generator  under 
steady  state  operating  conditioos  and  during  load 
transients.  The  analog  computer  is  used  to  a«tlyze  the 
•team  generator  behavior  during  load  transieats.  The 
effea  of  various  design  changes  on  the  response  of  the 
•team  generator  to  step  changes  in  toad  was  (^r- 
mined.  The  new  horizontal  steam  generator  dssign  Is 
compared  to  the  existing  vertical  steam  generator  de- 
sign fbr  weight,  size,  price  and  perfbnnance,  (Author) 
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Contract  AT(04- 3)314.  21  Nov  61,  9p.  6  refs. 


GA-2318   OTS   $2.25 

General  Atomic  Dlv. ,  General  Dynamics  Corp. , 

San  Diego.  Calif. 
A  PROCESS  FOR  MAKING  GRAPHITE  LESS  PERME- 
ABLE TO  GASES  AT  HIGH  TEMPERATURES,  by 
G.  R.  TuUy.  Jr.  and  B.  P.  Disselhorst.  Rept.  on  Con- 
tract AT(04-3)314.    1  Feb  63,  96p.    24  refs.  NASA 
N63-17077. 


GEMP-21A      OTS  $0.75 

General  El'  ctric  Co. ,  Cincinnati,  Ohio. 
HIGH-TEM"     ilATURE  MATERULS  PROGRAM. 
Progress  i   |X.  no.  21,  Part  A,  on  Contract 
AT(40-1)2847.    23  Apr  63,  33p.    NASA  N63-15755. 


GEMP-23A        OTS  $1.00 

General  Electric  Co.,  Cincinnati,  Ohio. 
HIGH -TEMPERATURE  MATERIALS  PROOIAM. 
Progress  rept.  no.  23,  Part  A,  on  Contraa  AT(40-l)- 
2847.   31  May  63,  37p.   NASA  N63- 17554. 


GEMP-77     OTS    $1.00 

General  Electric  Co. ,  Cincinnati,  Ohio. 
REACTOR  INSTRUMENTATION  AND  CONTROL 
PROGRESS  REPORT  NO.  77.    Rept.  on  Contract 
AT( 40-1)2847.    31  May  63,  43p.  9  refs.  NASA 
N63-17736. 


WAPD-T-1252      OTS  $1.60 

Bettis  Atomic  Power  LaK  ,  Pittsburgh,  Pa. 
SYNTHFnC  EXPERIMENTS  FOR  EVALUATING 
PERFORMANCE  OF  NUCLEAR  REACTORS,  by 
A.  C.  Nelson,  Jr. ,  W.  S.  Minkler,  and  T.  SWmamoto. 
Rept.  on  Contract  AT(11-1)GEN- 14.   Aug  60,  18p. 
7  refs. 

TID-17702      OTS  $2.60 

Engineering  Research  Labs. ,  Columbia  U. ,  New  York 
BASIC  EXPERIMENTAL  STUDIES  OF  BOIUNG 
FLUID  FLOW  AND  HEAT  TRANSFER  AT  ELE- 
VATED PRESSURES,  by  Bruce  Matzner.  Monthly 
progress  rept. ,  Dec  62,  on  Contraa  AT(30- 3)187. 
28  Dec  62.  22p.   MPR-XHI- 12-62. 


GEAP-3947       OTS  $4.60 

General  Electric  Co. ,  San  Jose,  Calif. 
HIGH  POWER  DQiSTTY  DEVELOPMEKT  PRC^ECT, 
by  R.  L.  Holladay.   Quarterly  progress  rept.  no.  8, 
Jan-Mar  62,  on  Contract  AT(04-3)36l.  47p. 


HW-SA-2907      OTS  $1.60 

Hanford  Atomic  Products  Operation,  Richland,  Wash. 
AN  APPROACH  TO  REACTOR  CONTROL  BY 
DYNAMIC  OPTIMIZATICW,  by  Albert  L.  Ruiz.   Repc. 
on  Contraa  AT(45-1)1350.    13  Feb  63,  I5p.  5  refs. 
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HW-67072      OTS  $1.25  || 

Hanford  Atomic  Products  Ooftration,  Richlatil,  Wash. 
IRRADIATION  OP  ZIRCALOY-2  CLAD  URANIUM 
RODS  IN  NaK-FILLED  CAPSULES,  GEH  3-^1,  32, 
57,  58,  AND  59,  by  J.  W.  Weber.   Final  repL,  on 
Contract  AT(45- 1)  1350.   Oct  62,  48p.  11  ref^. 
NASA  N63-16414. 


HW-57581(Del.)         OTS  $1.10 


Hanford  Atomic  Produas  Operation,  Richlalid,  Wash. 
MECHANICAL  SEALS  FOR  ORGANIC  FLUIDS,  by 
H.  L.  Floyd.   Phase  rept.  no.  I,  1  June  58,  ^  Contraa 
AT(45-1)1350.    1  Oa  58,  9p. 


HW-SA-2861     OTS  $2.60 


Hanford  Atomic  Products  Operation.  Richla^Kl,  Wash. 
NONDESTRUCTIVE  TESTING  AS  AN  ENGDttEERING 
/PROFESSION,  by  D.  C  Worlton.    Rept.  on  Contract 
AT(45- 1)1350.    29  Dec  62,  27p. 


HW-75139      OTS  $1.10 

Hanford  Atomic  Produas  Operation,  RicfaliUd, 

Wash. 

NPR  TUBE-TO-NOZZLE  JOINT  LEAK  TESt  WITH 
SCRATCHED  TUBE,  by  D.  W.  Keefer.  Rep«|.  on 
Contraa  AT(45- 1)1350.   3  Oa  62,  8p. 


HW -76559      OTS  $2.50 


Hanford  Atomic  Products  Operation,  Richlakid,  Wash. 
RESEARCH  AND  DEVELOPMENT  PROGRAMS 
EXECUTED  FOR  THE  DIVISION  OF  REACTOR 
DEVELOPMENT,  ed.  by  M.  M.  Hendrlcksoti  and 
J.  K.  Green,  (^rterly  progress  rept. .  Oa  -Dec  62 
on  Contract  AT(45-1)13S0.   Jan  63.  11^  12  tefs. 
NASA  N63- 17456. 


HW-68067(Rev.  I)    OTS     $2.60 


Hanford  Atomic  Products  Operation.  RichU*d.Wash. 
SPECIFICATION-HEATER,    ELECTRIC  RESISTANCE 
SHEATHED,    FOR  NUCLEAR  SERVICE,  by  Bert  S. 
Kosut.  Rept.  on  Contract  AT( 45-1)1350.    10  July  62. 
23p. 


NASA  N63- 18209     OTS  $1.00 


Lewis  Research  Center.  National  Aeronautlfs  and 
Space  Administration,  Cleveland,  Ohio.      1 1 

LEAK -RATE  TESTING  OF  THE  NASA  PLUM  BROOK 

REACTOR  CCKTAINMENT  VESSEL,  by  Edward  G. 

Keshock  and  Claude  E .  DeBogdan.  July  63,  34p. 

10  refs.   NASA  TN-D- 1731. 


NP- 12048    OTS   $8.10 

Nevada  U.,  Reno. 
HAZARDS  SUMMARY  FOR  THE  L-77  LABORATORY 
REACTOR  FOR  THE  UNIVERSHTY  OT  NEVADA. 
RENO.  14  Sep  62,  83p.  13  refs. 


NMI-7215A      OTS  $2.60 

Nuclear  Metals.  Inc..  Concord,  Mass. 
EVALUATION  OF  RESTRAINT  TUBES  132  AND  133, 
by  E.  F.  Jordan.   Rept.  on  Contraa  AT(20-l)1565. 
14  June  63,  26p.  6  refs. 


TID- 17633      OTS  $1.10 

Oak  Ridge  Gaseous  Diffusion  Plant,  Tenn. 
CRITICAL  QfTEKACnON  POTENTIALS  OF  WATER 
MODERATED  UF6  ARRAYS,  by  C.  E.  Newlon.   Rept. 
on  Contraa  W7405-eng-26.  Jan  63,  7p.  2  refs. 


TID- 17657       OTS    $L  10 

Phillips  Petroleum  Co. ,  Idaho  Falls. 
DETERMINATION  OF  WEIGHT  OF  TOTAL  MATE- 
RIAL TO  BE  PROCESSED  IN  PRIVATE  REACTOR 
FUEL  PROCESSING,  by  F.  H.  Tingey.  Rept,  on 
Contraa  AT(10-l)205i.  4p. 


WCAP-4I25      OTS$L60 

Westinghouse  Elearlc  Corp. ,  Pittsburgh,  Pa, 
CVTR  PROJECT,   CAROLINAS  VIRGINIA  NUCLEAR 
POWER  ASSOCIATES,   INC.   Monthly  progress  rept. 
May  62,  on  Contraa  AT(30- 1)2289.    17p. 


WCAP-4129      OTS  $1.10 

Westinghouse  Electric  Corp, ,  Pittsburgh,  Pa. 
CVTR  PROJECT,   CAROLINAS  VIRGINIA  NUCLEAR 
POWER  ASSOCIATES.   INC.   Monthly  progress  rept. 
Sep  62,  on  Contract  AT(30- 1)2289.  6p. 


WCAP-4131         OTS  $1.60 

Westinghouse  Electric  Corp. ,  Pittsburgh,  Pa. 
CVTR  PROJECT,   CAROLINAS  VIRGINIA  NUCLEAR 
POWER  ASSOQATES.    INC.    Monthly  progress  rept. 
Nov  62,  on  Contract  AT(30- 1)2289.   7p.  14  refs. 


Nuclear  Reactions 


UCRL-10718      OTS  $2.  25 

Lawrence  Radiation  Lab. ,  U.  of  California,  Berkeley. 
EFFECTS  OF  THE  SINGLE  PION  EXCHANGE  IN 
THE  REACTION  p  *  p-»n  -»■  p  ♦  ff*-,  by  Joseph  T.  Lach. 
Docoral  thesis.    Rept.  on  Contract  W7405-eng-48. 
11  Mar  63,  I07p.  33  refs.   NASA  N63-16571. 
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UCRL-10703    OTS  $2. 25 

Lawrence  Radiadon  Lah. ,  U.  of  California,  Berkeley. 
STUDY  OF  tt"  -f  p-^ir"  4-  TT  "♦"    -f  n  AT  1.  25  AND 
1.75  BeV/c  FOR  LOW-NUCLBON-MOMBNTUM- 
TRANSFBR  COLLISIONS:  EVIDENCE  FOR  HON- 
PION  INTERACTIONS,  by  WHliam  Brule  Johnson. 
Doctoral  thesis.   Repc  on  Contract  W7405-eng-48. 
27  Feb  63.  97p.  33  refs.  NASA  N63-1S889. 


UCRL- 10585  OTS  |2.25 

Lawrence  Radiadon  Lab. ,  U.  of  California,  Berkeley. 
A  STUDY  OF  THE-T+IN  THE  REACTION  tt"  +  p-»  ^  -► 
-fTT'  ♦n  AT  365  AND  432  MeV,  by  JuUus  Solomon. 
Doctoral  theaia.   Rept.  on  Contract  W7405-eng-48. 
17  Jkn  63,  lOlp.  38  refa.  NASA  N63- 16036. 


Radioactivity 


LAMS-2870  OTS   $aSO 

Los  Alamos  Sdendfic  Lab. ,  N.  Mex. 
BETA-GAMMA  RADiOACnVTTY  IN  ENVIRONMEN- 
TAL AIR  AT  LOS  alamos;  NEW  MEXICO,  FOR  1962, 
by  Jack  W.  Aeby  and  W.  R.  Kennedy.  Rept.  on  Con- 
tract W7405-ei«-36.    1  Mar  63,  24p. 


NSEC-80  OTS  $2.60 

Nuclear  Science  and  Engineering  Corp. ,  Pittsburgh, 

Fia. 
ANALYSIS  AND  EVALUATION  OF  FALLOUT  RADIO- 
ACTIVITY IN  PITTSBURGH  PREOPITATICW,  by 
R.  C  Kocb,  L.  G.  Davia,  and  C.  R.  WUson.  Status 
rept.  no.  1,  1  July- 31  Oct  62,  on  Contract  AT(  30- 1)3072. 
IS  Nov  62.  21p.    9  refs. 


Waste  Disposal 


HW-73933      OTS    $2.60 

Hanford  Atomic  Products  Operation,  Richland,  Wash. 
REMOTE  WELDING  CLOSURE  FOR  WASTE  AND 
FISSION  PRODUCT  CONTAINERS,  by  V.  L. 
Hanuncnd.   Interim  rept.  on  Contract  AT(45- 1)1350. 
27  July  62,  2lp. 


HW-77299     OTS    $1.50 
Hanford  Atomic  Products  Operation,  Richland.  Wash. 

re;search  and  development  AcnvrriES. 

FIXATION  OF  radioactive  RESIDUES,  ed.  by 
E.  R.  Irish.   Quarterly  progress  rept.  Jan-Mar  63, 
on  ContraaAT(45- 1)1350.  Apr  63,  53p.  10  refs. 


PHYSICS 

IS-623  OTS   $1.60 

Ames  Lab. ,  Iowa  State  U.  of  Science  and  Tech. 
HIGH  PRESSURE  RESEARCH  AT  LOW  TEMPERA- 
TURES, by  C.  A.  Swenson.    Rept.  on  Contract  W- 
7405-eng-82.    22  Feb  63,  18p.  21  refs. 


GA-3542      OTS   $3.00 

General  Atomic  Dlv. ,  General  Dynamics  Corp. , 

San  Diego.  CaUf . 
INTEGRAL  NEUTRON  THERMAUZATKW,  by 
j.  R.  Beyster,  JR.  Brown,  and  H.  C.  Hooeck. 
Annual  summary  rept.  1  Oct  61-30  Sep  62,  on  Contraa 
AT(04-3)167.  [1962]  208p.  58  refs.  NASA  N63- 17257. 


HW-76128 


OTS  $1.75 


Hanford  Atomic  Products  Operation,  Richland,  Wash. 
PHYSICS  RESEARCH  QUARTERLY  REPORT, 
OCTOBER-DECEMBER,    1962.   Repc.  on  Contract 
AT(45-1)1350.  15Jan63.  64p.  5  refs.  NASA  N63- 16419. 


LA-2834  OTS  $1.25 

Loe  Alanws  Scientific  Lab. ,  N.  Mex. 
APPROXIMATE  MODELS  FOR  THERMAUZATIW  IN 
SOLIDS,  by  K.  D.  Lathrop.   Rept.  on  Contract  W7405- 
eng-36.  Sep  62,  55p.  16  refs.   NASA  N63- 15219. 


LA-2886     OTS  $1.00 

Los  Alamos  Scientific  Lab.,  N.  Mex. 
CESIUM  WAVE  FUNCTIONS,  byRilllpM.  Stone. 
Rept.  on  Contract  W7405-eng-36.  Apr  63,  42p.  1  ref. 
NASA  N63-16845. 


LADC-5575     OTS   $1.60 

Lbs  Alamos  Scientific  Lab. .  N.  Mex. 
SOME  THEORETICAL  ESTIMATES  OF  THE  PHYSI- 
CAL PROPERTIES  OF  THE  RARE  EARTH  METALS, 
by  James  T.  Waber.  Rept.  on  Contract  W-7405-eng-36, 
[1962]  12p.    22  refs. 


LA-2806      OTS  $2.50 

Los  Alamos  Scientific  Lab. ,  N.  Mex. 
THE  TWO-BODY  t-MATRlX  FOR  A  FREE-BOUND 
SYSTEM.   PART  I.   APPUCATION  TO  NUCLEAR 
CHARGE  EXCHANGE,  by  James  E..  Young.    Rept.  on 
Contract  W7405-eng-36.  July  62,  I23p.  40  refs. 
NASA  N63-15918. 
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MrTNE-25      OTS    $1.50 

Massachusetts  Inst,  al  Tech.,  Cambridge. 

MEASUREMENTS  OF  REACTOR  PARAMETERS  IN 

SUBCRITICAL  AND  CRITICAL  ASSEMBLIES^  A 

REVIEW,  by  Irving  Kaplan.  Rept.  on  Contract 

AT(30-1)2344.    15Aug62,  6lp.  135ref8. 
NYO- 10207. 


MURA-661  OTS  $1.25 

Midwestern  Universities  Research  Association. 

Madiston.  Wis. 
ON  THE  STABIUTY  UMIT  OF  ORBTTS  IN  A  SPIRAL 
MAGNETIC  FIELD,  by  W.  N.  Wong.    Rept.  *» 
Contract  AT(1 1-1)384.    12  Dec  62,  56p. 

PB  163  057  OTS  $5.60 

NRG  Committee  on  Hearing  and  Bio-Acoustj  c  s, 

Washington,  D.  C. 
BBUOGRAPHY  OF  REPORTS  ACQUIRED  bVi  CHABA 
(AVAILABLE  ON  30-DAY  LOAN).   Jan  63,  5  *). 
950  refs.  ^'^ 

DESCRIPTORS:    •Bibliographies,  •Acoustics  '•Hearing, 
•Noise,  Audiometry,  Psychoacoustics,  Psyci^logy. 

Electronics 
PB  163  397      OTS  $13.00 

Electron  Tube  Research  Lab. ,  U.  of  Nifinne#ota, 

Minneapolis. 

STUDY  OF  ELECTRICAL  AND  PHYSICAL  CHAR- 
ACTERISTICS OF  SECONDARY  EMITTING  SUR- 
FACES, by  W.  C  Shepherd.  Quarterly  lept.  l»o.  8  and 
Final  rept.   1  Mar  53-31  Mar  55,  on  Contract  DA  36- 
039-8C-42561.  [1955]  I89p.  40  ref s.  AD-68  7( 


CCSCRIPTORS:  •Secondary  emission,  Surfac^,  •Mag- 
nesium compounds.  Oxides,  •Thin  films,  •Sil^e 
crystals.  Color  centers.  Paramagnetic  resonance. 
Absorption,  •Photoconductivity,  Heat  treatment.  Elec- 
tron bombardment,  Electrical  properties,  Fhjrsical 
properties 


Information  is  given  on  the  preparation  of  MgO  diin 
films,  their  duraMlty,  and  the  surface  reacdons  on 
diem  caused  by  electron  bombardment.   Studies  on 
single  crystals  involved:  the  absolute  determination  of 
the  excess  Mg  concentration  in  non stoichiometric  crys- 
tals, Inhomogeneides  in  MgO  crystals,  the  effect  of 
X-ray  induced  color  centers  on  secondary  emission, 
tlie  detection  of  paramagnetic  resonance  caused  by 
color  centers  in  MgO,  the  effect  of  heat  treatment  on 
the  background  optical  absorption  at  MgO,  the  phoco- 
conductivity  at  MgO,  the  effects  of  tenipeiature  and 
departures  from  stoichiomeCry  on  the  secondary  emis  - 
aion  of  MgO,  experiments  on  X-ray  induced  c<)lor  cen- 
ters in  MgO,  and  die  optical  coloration  which  {oesuks 
from  heating  crystal  samples  at  high  temperatures  In 
Mg  or  O  vapor.  Theoretical  work  was  largely  confined 
to  the  escape  mechanism  of  secondaries  (the  excited 
electrons  which  have  insufficient  energy  to  raise  elec- 
trons from  the  filled  to  the  conduction  band),  llie  proc- 
ess was  studied  by  which  O  is  absorbed  when  ^  MgO 
crystal  is  heated  in  02*  The  formation  of  an  ootimum 


thin  film  of  MgO  on  an  Ag-Mg  alloy  by  heat  treatment 
in  O  involves  a  diffusion  of  O  into  and  a  diffusion  of  Mg 
out  of  the  aUoy,  the  conditions  for  minimizing  the  Mg 
diffusion  are  much  less  stringent  if  CO9  is  used  as  the 
ooddizing  agent.   An  optical  absorption  coefficient  of 
5. 7  mm"l  at  a  photon  energy  of  4.  8  ev  for  an  excess 
Mg  crystal  corresponds  to  about  4  x  10^8  excess 
Mgatoms/cm3.  (DDC  abstract) 

UCRL-7253      OTS  $0.  50 

Lawrence  Radiation  Lab. ,  U.  of  California, 

Livermore. 
.AN  INTERACTION  BETWEEN  A  PLASMA  AND  K 
TRAVELING  MAGNETIC  DISTURBANCE,  by 
Daryl  D.  Reagan.   Rept.  on  Contract  W7405-enK-48. 
25  Feb  63,  lip.  U  refs.  NASA  N63-16565. 


AD-405  730   repriced  OTS  $2.50  I 

niysical  Electronics  Research  Lab.,  U.  of 

Minnesota,  Minneapolis. 
RESEARCH  ON  PHOTOEMISSION,  ed,  by  W.  T. 
Peria.    Final  rept.,  16  Dec  61-15  Dec  62,  on  Contract 
AF  33(657)8041.    Mar  63,  114p.    64  refs, 
ASD-TDR -63-340. 

DESCRIPTORS:  •Photoemission,  •Sodium.  •Germanium 
Work  functions,  •Semiconducting  films.  Crystal 
structure.  Adsorption,  Temperature,  Secondary 
emission.  Surfaces,  Antimony  alloys,  Photoelectrons, 
Electrical  conductance.  Hall  effect,  •Sputtering. 

Techniques  used  to  obtain  hig^  vacua,  to  provide  clean 
surfaces,  to  deposit  Na  on  these  surfaces  and  to 
measure  their  work  functions  are  described.    A 
method  used  to  fabricate  hemispherical  grids  is  also 
included.    Work  function,  electron  diffraction  and 
secondary  emission  studies  of  sodium -covered 
germanium  are  presented.    Preparations  for  a  field- 
emission  study  of  the  same  system  are  described.  In 
the  study  of  the  compound  Na3Sb,  preliminary  data  on 
the  details  of  film  formation  have  been  obtained,  and  the 
inert  atmosphere  facility  for  tlie  preparation  of  the 
bulk  material  has  been  completed.    A  brief  description 
of  the  apparatus  to  be  used  in  the  study  of  anomalous 
photovoltaic  effects  in  Ge  films  is  given.    (Author) 
(See  also  AD -282  376) 


Molecular  Ph)rsics  and  Spectroscopy 

TID-18033      OTS    $2.60 

Harvard  U.,  Cambridge,  Mass. 
ELECTRIC  RESONANCE  MICROWAVE  SPECTRUM, 
SPECTROSCOnC  CW4STANTS,   AND  ELECTRIC 
DIPOLE  MOMENT  OF  U^pl',  by  L.  Wharton, 
W.  Klemperer.  and  others.   Rept.  onCcntract 
AT(30-1)2382.   [1962]  25p.  24  refs. 

TID-18034      OTS  $1.60 

Harvard  U. ,  Cambridge,  Mass. 
MICROWAVE  SPECTRUM  OF  BaO,  by  L.  Wharton 
fl^^i    Klemperer.   Rept.  on  Cono-aa  AT(30-1)2382. 
119o3j.    14p.  16  refs. 
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Optics 

TID- 17744        OTS  $1.10 

lUlBOla  U. ,  Urbua. 
A  UQUID  HEUUM  COOLED  TILTING  STAGE  FOR 
AN  ELECTRON  NfflCROSCOPE,  by  J.  A.  Venables. 
Rept.  on  Cootract  AT(ll-l)1198.   [1962]  8p.  3  refs. 


FB  163  393  OTS  $8. 10 

flhonveon]  Ramo-Wooldridge.  Inc. ,  Loa  Angelea, 

Calif. 
INFRARED  SKY  BACKGROUND  INVESTIGATION,  by 
T.  R.  Whiniey,  R.  E.  Eiaele  and  odiera.   Final  rq>t. 
on  Cootract  AF  33(600)30489,  continuation  of  North 
Amrican  Aviation,  Inc.  Contract  AF  33(600)24347. 
30  Ai«  57,  88p.  4  refa.  Rept,  no.  RW  1631. 87; 
AD- 143  235. 

DESCRIPTORS:    'Sky,  Infrared  radiation,  •Sky 
brightness,  *Optical  instruments,  ^Radiometers, 
S^)octrum  analyzers.  Effectiveness,  Design,  Measure- 
ment. 

A  deacripdon  is  presented  of  2  contrast  meters  which 
were  fabricated  in  connection  with  the  infrared  sky 
background  investigation  (AD- 54  347,  AD- 116  447). 
The  principles  of  the  contract  meters,  their  relative 
merits,  and  their  possible  future  practical  use  are 
apedfically  pointed  out.  Modifications  of  the  radiom- 
eter Kre  svQEgested  to  improve  the  value  of  narrow 
bonc^pasa  filtering.  An  explanation  is  given  of  the 
preasent  method  of  applying  corrections  to  the  data  to 
account  for  the  banc^ss  of  the  automatic  spectrum 
analyzer.  The  modifications  which  are  suggested  for 
the  gradient  meter  would  permit  direct  measurement 
of  the  autocorrelation  function  of  the  background  and 
ttte  croeacorreladoo  function  of  2  spectral  regions, 
and  provide  valuable  dau  for  use  in  instrument  design. 
The  data  collected  are  applied  to  scanning  design 
pixAlems.  (DDC  abstract)  (See  also  PB  156  468) 


Solid  Stat*  Physics 


NAA-SR-Memo-7871   OTS  $1.60 

Atomics  International,  Canoga  Park,  Calif. 
Al-Ni  IXFFUSICM4  REACTIONS,  by  O.  O.  Gamba. 
Rept.  on  Contract  AT(ll-l)GEN-8.    30  Oct  62,  Up. 
2  refa. 


TID-16560     OTS  $1.60 

Arizona  State  U. ,  Tempe. 
INHOMOGENErriES  IN  SEMICONDUCTORS  EXPOSED 
TO  FAST  NEUTRONS,  by  B.  R.  Gossick.   Rept.  on 
Coocraa  AT(11-1)715.  July  62.  15p.  12  refs. 


AD-406  245   repriced  OTS  $1.50 

Battelle  Memorial  Inst. ,  Columbus.  Ohio. 
INVESTIGATION  OF  THE  RELATIONSHIP  OF 
TWINNING  TO  BRITTLE  FRACTURE  OF  REFRAC- 
TORY metals;  byC  N.  Reid,  A.  Gilbert,  and 
G.  T.  Hahn.    Final  rept.,  1  Nov  61-31  Dec  62,  on 
Metallic  Materials,  Contract  AF  33(657)7376.    Apr  63» 
53p.  64  refs.  ASD-TDR-63-360;  NASA  N63-16904. 

DESCRIPTORS:  •Twinning  (Crystallography),  •Heat  re- 
sistant metals  and  alloys,  •Molybdenum,.  Molybdenum 
alloys,  •Carbon  alloys,  •Rhenium  alloys,  •Niobium, 
Fracture  (Mechanics),  Brittleness,  Single  crystals. 
Metallic  crystals.  Grain  structures  (Metallurgy), 
Creep. 

The  first  year's  work  on  this  program  is  reported.  It 
is  concluded  that  there  is  good  evidence  for  brittle 
fracture  Induced  by  mechanical  twinning  in  single 
crystals  and  polycrystalline  Mo-C  with  grain  sizes 
larger  than  0. 40  mm.   However  there  Is  no  evidence 
for  such  failures  in  Mo-C  of  grain  size  smaller  than 
0. 25  mm,  or  In  high-purity  Cb.    The  effect  of  re- 
crystallization  texture  on  twinning  Is  demonstrated, 
and  the  orientation  dependence  of  twinning  in  Cb  crys- 
uls  Is  reported;  a  most  unusual  plastic  Instability  is 
described  in  crystals  of  one  orientation.    It  Is  shown 
that  twinning  in  Mo-35Re  occurs  in  bursts,  which  form 
in  less  than  2  mu  sec;  nucleation  of  twins  occurs  only 
at  small  strains  but  lateral  growth  takes  place  up  to  at 
least  12%  strain.    (Author) 


TID- 15970      OTS    $2.60 

Liale,  Arthur  D. ,  Inc.,  Cambridge,  Mass. 
DIRECT  OBSERVATION  OF  THE  OXIDATION  OF 
ALUMINUM  SINGLE  CRYSTAL  SURFACES,  by 
P.  E.  DohertyandR.  S.  Davis.  Rept.  on  Contraa 
AT(30-1)2756.  May  62,  29p.  16  refs. 


TID- 17723  OTS  $1.60 

Sandia  Corp. ,  Albuquerque,  N.  Mex. 
INVESTIGATION  OF  SOLID  SOLUTIONS  IN  THE 
ANTIFERRO-ELECTRIC  REGION  OF  THE  SYSTTEM 
PbHfOQ-PbTiO,-PbSn03-PbNb206,  by  R.  H.  Dungan, 
C.  A.  Hall,  ami  A.  H.  Stark.    Rept.  on  Contract 
AT(29-1)789.    Jan  63»  l6p.  4  refs.    SCDC-2967. 


HMoraticai  Physics 


NASA  N63- 18015  OTS  $0.75 

Goddard  Space  Flight  Center,  National  Aeronautics 
and  Space  Administration,  Greenbelt,  Md. 
NONADIABA-nC  THEORY  OF  ELECTRON-HYDROGEN 
SCATTERING,   PART  II,   by  A,  Temkin  and  E. 
Sullivan.  July  63,  23p.  14  refs.  NASA  TN  D-1702. 
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NASA  N63- 17212      OTS    $1.10 

Stanford  Research  Inst. ,  Menlo  Park,  C&tt 
ON  THE  QUANTUM  VIRIAL  EXPANSION,  by  FeUxT. 
Smith.   Rept.  on  NASA  Contraa  NASr-49(07).    1963, 
6p.  6  refs.   NASA  CR-50132. 


WIS-AEC-34      OTS    $1.60 

Theoretical  Chemistry  Inst. ,  U,  of  Wi8ca|i|iin, 

Madison. 
CENERAUZED  MOMENTUM  OPERATORS  IK 
QUANTUM  MECHANICS,  by  Peter  D.  Robiason  and 
Joseph  O.  Hirschfelder.   Series  3.   Rept.  <m  Contraa 
AT(II-1)298.    14p.  16  Apr  62,  14p.   NASA  H62-11992. 


Thermodynamics 


NYO-9458  OTS  $3.60 


Heat  Transfer  Lab. ,  Mass.  Inst,  oi  Tech.; ,  Cambridge. 
EXPERIMENTAL  DETERMINATION  OF  C<mACT 
CONDUCTANCE  FOR  SOME  STAINLESS  STEEL 
CONTACTS,   by  Achilles  Adamantiades.  Rept.  on 
Contract  AT(30- 1)2079.  July  62,  32p.  2  ref^, 


TID-17734      OTS      $1.10 

Knolls  Atomic  Power  Lab.,  Scheneaady,  H-  Y. 
TUNGSTEN-RHENIUM  THERMOCOUPLES  PCW  DIF- 
FICULT TEMPERATURE  MEASUREMENTS  OF 
ZIRCALOY-2  WELDMENTS,  by  W.  A.  Owifzarski. 
Rept.  on  Contraa  W31-109-eng-52.    12Novl62,  lOp. 


NASA  N63- 17514  OTS  $0.75 


Lewis  Research  Onter,  National  Aeronaitics  and 

Space  Administration,  Cleveland,  Ohio. 
ON  THE  EMPIRICAL  CORRELATION  OF  GRmCAL 
BOILING  HEAT  FLUX  FOR  CHANNELS  OP  VARIOUS 
CROSS  SECTIONS  AND  ORIENTATION,   by  Uwe  H. 
von  Glahn.  June  63,  22p.  9  refs.  NASA  TN  p-1656. 


TID- 17792  OTS  $2.50 


Nuclear  Tech.  Lab. ,  Stanford  U. ,  Calif. 
"IHE  EFFECT  OF  TRANSVERSE  TEMPERATURE 
GRADIENTS  ON  THE  HEAT  TRANSFER  AND 
FRICTION  FOR  LAMINAR  FLOW  OF  GASES,   by 
Monty  E.  Davenport.  Rept.  on  Contract  ATXtM- 3)247. 
31  July  62,  119p.  28  refs.   Technical  rept.  ^«7-3; 
NASA  N63- 17259. 


NUMEC-P-46      OTS  $3.60 


Nuclear  Materials  and  Equipment  Corp. ,  Apollo,  Pa. 
HIGH-TEMPERATURE  THERMAL  CONDUCnvITY 
OF  URANIUM  DIOXIDE,  by  Richard  A.  WoU  Rept. 
on  Cootract  AT(30- 1)2389.   4  Sept  62,  37p.  23  refs. 


AD- 284  066  OTS  $2.60 

Rocket  Power,  Inc. ,  Pasadena,  Calif. 
THE  THERMODYNAMICS  OF  SEVERAL  UGHT 
METAL  OXIDES,   HALIDES  AND  OXYHALIDES,  by 
J«  A.  Blauer,  H.  L.  Peterson  and  others.   Quarterly 
rept.  no.  1,  9  May-9  Aug  62,  on  Contract  DA  04-495- 
ORD-3530.    [I962j22p.  10  refs.   ARPA  Order  no.  40-62; 
NASA  N62-17214. 

DESCRIPTORS:  •Oxychlorides,  •Boron  compounds, 
•Aluminum  compounds,  Oxides,  Halldes,  Metallic  com- 
pounds, Thennodynamics.  Evapocranspiratioo.         ^ 

This  report  initiates  the  third  year  of  a  program  to 
determine  the  thermodynamic  properties  of  the  high 
temperature  stable  species  formed  from  reactions  in- 
volving metals  with  oxygen  and  the  halogens.  The 
•investigations  on  the  species  (B0F)3(g),  BOF(g), 
AlOF  (g)  and  HB02(g)  have  been  completed  previously. 
The  present  report  describes  preliminary  work  on 
(B0Cl)3(g),  B0Cl(g)  and  A10Cl(g).  Several  transpiration 
experiments  have  yielded  an  approximate  Third  Law 
value  of  -406  kcal/mole  for  the  ^298  of  the  trimer 
(B0Cl)3(g).   (Author) 


.  RESEARCH  METHODS,  TECHNIQUES 
AND  EQUIPMENT 

Communication  Theory 

FB  163  320  OTS  $4.60 

Cowles  Foundation  for  Research  in  Economics,  Yale 

U. ,  New  Haven,  Conn. 
REMARKS  ON  THE  ECOKDMICS  OF  INFORMATION, 
by  J.  Marschak.    Rept.  on  Contract  Nonr-358(01). 
Apr  59,  42p.    14  refs.    Cowles  Foundation  discussion 
paper  no.  70;  AI>-225  459. 

DESCRIPTORS:  •Reports,  •Communication  theory, 
•Probability,  Sutistical  processes.  Economics. 

Presented  at  the  dedication  of  tlie  Western  Dau  Proc- 
essing Center,  University  of  California  at  Los  Angeles, 
Jan  59. 

NASA  N63- 17231      OTS  $3.60 

New  York  U.  CoU.  of  Engineering,  N.  Y. 
DETECTICW  OF  SIGNALS  IN  COLORED  NOtSE,  by 
Bernard  Harris.  Rept.  on  NASA  Contraa  NAS5-40e. 
1  May  62,  39p.  Tech.  Memo.  25;  NASA  CR-50348. 

Pb  163  344  OTS  $1.60 

Syracuse  U.  Research  Inst. ,  N.  Y. 
STUDY  OF  JAMMING  EFFECTS  OF  SINGLE  SIDE 
BAND  COMMUNICATIONS  SYSTEMS,  by  Norman 
Balabanian  and  Eugene  Kosso.   Technical  note  no.  1  on 
Contract  AF  30(602)1805.    1  July  58,  14p.  1  ref.  SURI 
rept.  no.  EE526-587TN1;  RADC-TN-58-239; 
AD- 148  891. 
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DESCRIPTORS:  Sidefaanda,  Commtnicadoo  syatema. 
*Radk>  communication  aystema,  *Radlo  Jamming, 
Etfectlveneaa. 

The  purpose  at  thla  project  Is  to  conduct  an  engineering 
atiidy  ta  order  to  determine  the  effect  of  radio  frequency 
Jamming  on  the  performance  of  single-side  band  coro- 
municacions  systems,  in  particular,  the  AN/ARC-58 
Radio  Sec.  A  survey  of  the  literature  has  been  made 
and  aeveral  types  of  Jamming  have  been  chosen.   A 
crew  of  listeners  has  been  assembled  and  trained  and 
equlpmeat  for  conducting  the  experiments  has  been 
assembled.  Preliminary  tests  have  been  performed  but 
no  quantltativt  dau  has  yet  been  accumulated. 


SOCIAL  SCIEh4CES 

NAS-NRC-IOOO-D 

Order  from  NAS-NRC     $100 

Ooimnittee  on  Natural  Reaources,  National  Researdi 

Council,  Waahingtoo,  D.  C. 
ENERGY  RESOURCES,  by  M.  King  Hubbert.  Dec  62. 
14^  108  refs. 

DESCRIPTORS:  •Natural  resources.  •Energy,  Power, 
Technological  intelligence^  •Fuels.  Ozgsiic  com- 
pounds. Coal.  Oils,  Natural  gas,  •Solar  radiation, 
•NUdear  energy,  •Economics,  'Energy  conversion. 
Energy  management 

Contents: 

Introduction 

Evolution  of  man's  ability  to  control  energy 

Energy  from  fossil  fuels 

Continuous  sources  of  power 

Nuclear  energy 

Outlook  and  recoinmendatians 


NAS-NRC-IOOO-E 

Available  free  from  NAS-NRC 

Committee  on  Natural  Resources,  National  Research 

Council,  Washington,  D.  C. 
MARINE  RESOURCES,  by  Sumner  T.  Pike  and 
Athelstan  Spllhaua.    Dec  62,  lOp. 

DESCRIPTORSb  •Natural  resources,  •Oceans,  •Eco- 
nomica,  Oceanology,  Pishes,  Minerals.  Scientific 
research. 

Dlacuaakjo  and  recorontended  research. 


NAS-NRC-1000-C 

Order  from  NAS-NRC    $1.00 

Committee  da  Natural  Resources,  National  Research 

Council.  Waahington,  D.  C 
MINERAL  RESOURCES,  by  Dean  P.  Praach^  Dec  62. 
34p. 

DESCRIPTORS:  *Natural  resources,  •Mlnerala, 
•Economics,  Technological  intelligence.  Wastes  (In- 
duatrial),  Metals.  Abundance,  Consumption,  Mining 
engineering 


Contents: 

The  new  minerals  technology 

Growth  and  changes  in  the  domestic  picture 

The  changing  foreign  picture 

Importance  of  scrap  metal  and  substitutes 

The  importance  of  substitute  and  replac«nent 
materials 

Short -term  availability 

Long-term  availability 
Projection  of  present  trends  of  mineral  consumption 
Future  mineral  sources 
The  mining  industry's  dilemma 
The  uncertain  outlook  on  nUneral  resources 
Time  for  creative  science 


NAS-NRC- 1000 

Available  free  from  NAS-NRC 

Committee  on  Nautral  Resources,  National  Research 

Council.  Washington,  D.  C. 
NATURAL  RESOURCES,  by  Paul  Weiss,  Abel  Wolman 
and  others.  Summary  rept.  26  Nov  62.  46p.  1  ref. 

DESCRIPrORS:  •Natural  resources,  Foieatry,  Water, 
Mineals,  Energy,  Oceans,  Recreation,  Ecology. 
•Economics 

Contents: 

The  domestic  resources  outlook 

Products  of  the  land 

Water 

Minerals  (non-fuel) 

Energy 

Marine 

Recreation 

Environment 
The  world  outlook 


NAS-NRC- 1000- A 

Order  from  NAS-NRC  $2.00 

Committee  on  Natural  Resources,  National  Research 

Council,  Washington,  D.  C. 
RENEWABLE  RESOURCES,  by  Paul  Weiss.    Dec  62i 
129pw    22  refs. 

DESCRIPTORS:  •Natural  resources,  •Economics, 
Conferences,  Food,  Production,  Plants  (Botany), 
Animals,  Forestry.  Marine  biology.  Soils,  Processing, 
Political  science.  Education. 

Contents: 

Summary  of  conclusions 

Wood  hole  converence  on  renewable  resources 


NAS-NRC-1000-O 

Order  from  NAS-NRC  $1.00 

Committee  on  Natural  Resources,  National  Research 

Council,  Washington,  D.  C. 
SOQAL  AND  ECONOMIC  ASPECTS  OF  NATURAL 
RESOURCES,  by  Gilbert  F.  White.    Dec  62,  57p. 
4  refs. 

DESCRIPTORS:  •Natural  resources,  •Economics, 
•Sociology,  Scientific  research.  Scientific  organlza- 
tiona.  Research  program  adminiatration. 
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NAS-NRC-IOOO-B 
Order  from  NAS-NRC 


$1.00 


Committee  on  Natural  Reaources,  National  {Research 
Council.  Washington,  D.  C 
WATER  RESOURCES,  by  Abel  Wolman.    De^  6^  37p. 

DESCRIPTORS:  •Natural  resources,  •Water  aupplies, 
•Economics,  Scientific  reaearch.  Research  program 
administration. 

Contents: 

Outline  of  the  Problem 

The  Nature  of  the  Problem 

Planning  a  Research  Program  for  Water  Reacfircea 

Summary  of  Priorities  in  Water  Research 


NAS-NRC-1081 

Order  from  NAS-NRC    $2.00 

Disaster  Research  Group.  National  Reaearqtt  Counicl, 

Washington,  O.  C. 
THE.SOOAL  AND  PSYCHC LOGICAL  CONSEQUENCES 
OP  A  NATURAL  DISASTER:  A  LCWGITUDINAL 
STUDY  OF  HURRICANE  AUDREY,  by  F.  L.  Batea, 
C.  W.  Fogelmanand  othera.    1963,  190p    47xefs. 
Disaster  Study  no.  18. 


DESCRIPTORS:  •Disasters.  •Sociology.  •Hutricanea, 
^*Stres8  (Psychology).  •Streas  (Physiology),  Rescues, 
Survival,  Damagje,  Therapy,  Public  health.  Behavior, 
Attitudes,  Group  dynamica.  Emotiona,  Socia^ 
communication. 

Contenta: 

Theoretical  and  methodological  background 

Warning,  impact,  and  rescue 

Rehabilitatian  and  recovery 

Role  stresses  associated  with  rehabilitatian 

Menul  health  effects  at  Hurricane  Audrey 

Social  change  in  response  to  Hurricane  Audrc  [ 

Civil  defense  in  Hurricanea  Audrey  and  Carta^ 

Conclusions  and  recommcndationa  for  future  feaearch. 


NAS-NRC- 1032 

Order  from  NAS-NRC    $2. 00 

Disaster  Research  Group,  National  Researcji  Cowicll, 
Washington,  DC.  I, 

SOCIAL  ORGANIZATION  UNDER  STRESS:  A^ 
SOaOLOGICAL*  REVIEW  OF  DISASTER  yTUDIES, 
by  Allen  H.  Barton.   206p.  106  refs.   Disaotexi  jStudy 
no.  17.  r 

DESCRIPrORS:  •Sociology,  •Stress  (Physiology). 
•Stress  (Phychology),  •Disasters,  Behavior,  ^roup 
dynamics.  Therapy,  Motivation.  Therapy,  At^itudea, 
Public  opinion.  Political  science. 

Contents: 

Natural  Resources  and  Social  Development 

Natural  Resources  and  the  United  States  EconcMny 

Special  Problems  of  the  Underdeveloped  Counties  with 

Respect  to  Natural  Resources 
Needed  Research 
Organization  and  Public  Support 


Documentation 

PB  163  394      OTS  $3.60 

Center  for  Documentation  and  Communication 
Research,  Western  Reserve  U. ,  Cleveland,  Ohio. 

COMPUTERS  AND  DOCUMENTATION,  by  Allen  Kent. 

Technical  note  no.  5  on  Contraa  AF  49(638)357. 

15  Aug  58,  36p.  ISrefa.  AFOSR  TN  58-766; 

AD-201  865. 

DESCRIPTORS:  •Computers,  •Documentation, 
•Information  retrieval,  Programming  (Computers), 
Metallurgy. 

The  magnitude  of  the  documentaUon  problem  makea  ita 
solution  one  at  extreme  economic  importance.  Increaa- 
ing  awareness  of  the  inadequacy  of  traditional  Ufarary 
methods  has  led  to  the  development  during  the  past 
decade,  of  a  number  of  nonconventional  techniques  for 
searching  and  correlating  large  files  of  recorded  infor- 
mation. The  several  processes  of  human  memory  are 
postulated  and  models  are  described  for  simulating  the 
more  routine  human  operaticns  involved  in  selecting 
desired  information  from  large  stores  of  documents. 
The  analyais  and  encoding  of  metallurgical  literature 
for  aearching  with  the  Western  Reserve  University 
Searching  Seleaor--a  newly  designed,  special-purpose 
compiKer-are  summarized.  Examples  of  programming 
of  searches  with  general-purpose  computers  are 
presented.  (Author) 


PB  181  541        OTS  $0.75 

Committee  on  Scieittific  Information,  Federal  Cotncil 
for  Science  and  Tech. ,  Washington.  D.  C. 
SCIENTIFIC  AND  TECHNICAL  INFORMATION  IN 
THE  FEDERAL  GOVERNMENT.   Status  rept. 
18  June  63.  27p. 

DESCRIPTORS:  •Scientific  information  centers, 
•Scientific  organizations,  •Federal  government, 
Reports,  Subject  indexing.  Information  retrlevaL 

Contents: 

Internal  handling  of  sci«itific  and  technical  information 
Strengthened  management  for  scientific  informaticn 

responsibilities 
Communication  of  scientific  research  results 
Information  on  current  scientific  research 
New  and  improved  systems  and  services 
Annual  agency  funding  and  program  review 

Federal  cooperation  with  private  and  professional 
organizations 
Support  of  non -government  publications  and  related 

services 
Basic  and  applied  research  on  information  problems 
Education  and  training  of  science  information  person- 
nel 
Information  for  industry  and  the  civilian  economy. 


IDO- 10037      OTS    $0.50 

Idaho  Operationa  Office,  Atomic  Energy  Commission, 

Idaho  Falls. 
MANUAL  FC»  C»ERATIONAL  DOCUMENTARY 
PHOTOGRAPHY,  by  V.  V.  Hendrix.   21  June  62,  19p. 
NASA  N62- 16998. 
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NAS-NRC-980-A 

Order  from  NAS-NRC  $3.00  with  NAS-NRC-980-B 

Nadcnal  Research  Council.   Dlv.  of  EngiBeering  and 
Induacrial  Research,  Washingcaa,  D.  C. 

THE  ROLE  OF  PATENTS  IN  RESEARCH.   PART  I. 

THE  CGMMITTBE  REPORT.   1962.  45p.  24  refs. 

DESCRIFrOflS:  *Ccnference8,  Scientific  reseafch. 
*Fueats,  Engineering,  Reports,  Industrial  research. 

Cootencs: 

Development  of  committee  objectives 

The  engineering  dtvision  academy-research  comcil 

symposium 
Committee  observations  on  the  symposium 
Summary  d  symposium  information  directly. related  to 

committee  objectives 
Conunittee  conclusions 


NAS-NRC-980-B 
Order  from  NAS-NRC 


$3.00  with  NAS-NRC-98D-A 


NadouQ  Research  CouncU,  Dtv.  of  Engineering  and 

Induacrial  Research,  Washington,  O.  C. 
THE  ROLE  OF  PATENTS  IN  RESEARCH.  PART  IL 
PROCEEDINGS  OF  A  SYMPOSUM.   1962.  225p.  11  refs 

DESCRIPTORS:    ^Conferences,  Scientific  research, 
^Patents,  Engineering,  Reports,  Industrial  research. 

Contents: 

Some  legal  oonsideratioos  of  patents  and  research 

PateaCB,  research  and  the  public  interest 

Patean  and  the  conquest  of  disease 

Some  economic  aspects  of  the  United  States  patent  system 

The  patent  system  and  research 

The  role  of  patents  in  research  at  Massachusetts 

Institute  of  Technology 
Some  oooimerciai  research  implications  of  the 

Ijnited  States  patent  system 

Some  factors  ttiat  affect  the  United  States  patent  system 
Commentary  on  die  relationship  of  patents  to  research 

aad  dcwcdofMnent 
Induaaial  research  patent  practice  and  putdication 

policy 
Experiences  of  the  polaroid  corporation  regarding 

patents  and  research 


NAS-NRC- 1031 

Available  free  from  NAS-NRC 

Office  bf  Documentation,  National  Research  Council, 

Washington,  D.  C. 
SQENTIFIC  INFORMATION  ACTIVITIES.   1962,  52p. 
139  refs. 

DESCRIPTORS:    ^Scientific  organizations,  'Reports, 
Anthropology,  Psychology,  Biology,  Agriculture, 
Chemistry,  Chemical  engineering.  Geology,  Englheering, 
Industrial  research.  Mathematics,  Medicine,  Physics, 
Scientific  information  centers. 

The  purpose  of  ttds  booklet  is  to  survey  tlie  scientific 
information  activities  of  the  National  Academy  of 
Sciences- -National  Research  Council.  Science  in- 
formation has  been  broadly  interpreted  so  as  to  include 
most  information  activities  except  those  relating  to 
original  research  publications.   Details  of  all  publica- 
tions of  the  NAS-NRC  are  available  in  a  catalog 
published  aiuiually  by  the  Academy- Research  CounclL 


NAS-NRC-999 
Order  from  NAS-NRC 


$5.00 


Office  of  Patent  Policy  Survey,  National  Reaearch 

Couidl,  Waahington,  D.  C. 
UNIVERSITY  RESEARCH  AND  PATENT  POUCIES, 
PRACTICES  AND  PROCEDURES,  by  Archie  M.  Palmer. 
Rept.  on  NIH  Grants  RG-7832  and  RG-7832(C),  and 
Contraa  Nonr-2300(22).  Aug  62,  296p. 

DESCRIPrORS:  'Patents,  'Universities,  Reports, 
Processing.  Scientific  research. 

The  objectives  of  the  present  project  were:  (1)  to  make 
a  comprehensive  factual  survey  of  the  current  research 
and  patent  policies  and  practices  cf  institutions  of 
higher  learning  in  the  United  States,  with  particular 
reference  to  their  procedures,  administrative  nuchin- 
ery  and  experience  in  the  handling  of  research,  both 
•ponsored  and  unsponaored,  and  of  new  discoveries, 
laveotions  and  patents  thereon,  resulting  from  such  re- 
search, (2)  to  critically  analyze  and  summarize  the 
data  obtained  and  the  obeervatlcnB  made  during  the 
course  of  the  survey  and  (3)  to  prepare  an  interpretive 
report  on  the  findings. 


AD  No. 


i 


D-DIVISION  INDEX 


Div. 


S-40 


I 


«uo  sut 

16 

oOq  S^** 

8 

•tUO  8^<S 

• 

HUo  aji 

12 

•lUo  MJd 

^» 

•tCH)  6X4 

2:> 

«uo  a«*w 

27 

•too  ««1 

6 

«v>o  S14 

20 

<IUo  StS 

2« 

«ua  •»« 

8 

•lOo  S»f 

16 

«Ut>  B»'t 

16 

«CN>  8»<« 

6 

«UU  S6^ 

12 

•lUO  86  J 

8 

••Oo  8«>4 

lU 

<tv>o  8»/ 

12 

•Uo  S/2 

17 

««>u  8/1 

17 

«UO  8^4 

yi 

<I^O  8f« 

2 

<»0o  87/ 

1» 

«0«  8«J 

10 

•iOw  8a<t 

24 

•lUo  8«9 

10 

<IU«  806 

16 

•lOu  8«7 

16 

<*<Mt   8«-l 

30 

••UO  SVl 

12 

«0O  8V6 

8 

«UO  9U2 

^ 

••UO  9oi 

16 

MOo  9U9 

16 

«Uo  91  ) 

1« 

«Uo  911 

15 

«Uo  91) 

2» 

«l>0  915 

16 

«0o  91<S 

12 

«Uo  91 t 

30 

•Uo  9^1 

•i 

«Uu  9^1 

8 

«Uo  9^4 

d 

•OO  9^5 

2:> 

•lUO  9^6 

8 

•  Oo  9^-* 

17 

••OO  9J  J 

30 

•»0o  9J1 

26 

«UO  9J2 

14 

•OO  9*J 

6 

MOO  9J'4 

16 

••yo  9m  1 

20 

«0o  914 

27 

«0O  943 

14 

•OO  94 i 

30 

•OO  94-* 

18 

•Oo  9>6 

3 

400  9»7 

26 

40/  Quo 

16 

40/  OUl 

9 

40/  00/ 

17 

40/  0U4 

17 

40/  0U<# 

14 

«U/  Oil 

1 

40/  012 

16 

•O/  013 

29 

«U/  014 

16 

••o/  015 

16 

40/  016 

16 

407  017 

16 

407  014 

16 

40/  Qdi 

12 

«U/  024 

8 

40/  Odi 

8 

«»0/  0>l 

12 

•to/  U>6 

20 

•oy  037 

16 

40/  Oi-i 

1» 

407  04  J 

26 

AD  No. 

041 
04  3 
045 

04/ 
04/ 

0».J 

0>l 

0»2 

0») 

0»'> 

0><S 

0»/ 

06J 

061 

062 

0o3 

064 

06r> 

068 

06'4 

07> 

O/l 

0/2 

0/i 

O/o 

0/4 

OH 

084 

08/ 

OV  J 

OVl 

OVa 

0V7 

094 

1U4 

11) 

111 

112 

12J 

122 

124 


40/ 

40/ 

40/ 

40/ 

40/ 

40/ 

40/ 

407 

40/ 

40/ 

40/ 

407 

407 

40/ 

407 

4U/ 

40/ 

407 

407 

40/ 

40/ 

407 

407 

40/ 

407 

40/ 

407 

40/ 

407 

40/ 

•07 

4U/ 

40/ 

40/ 

40/ 

4U7 

«U/ 

40/ 

40/ 

40/ 

40/ 


407 

40/ 

407 

40/ 

407 

40/ 

407 

40/ 

40/ 

407 

407 

407 

MOI 

40/ 

40/ 

40/ 

407 

407 

407 

407 

407 

407 

407 

40/ 

407 

407 

407 

407 

40/ 

407 

40/ 

407 

40/ 

40/" 

40/ 

407 

407 

407 


124 
134 
135 
13/ 
13/ 
140 
142 
147 
144 
1»J 

i:>2 

164 
165 
166 
16/ 
\U 
1/4 
175 
1/6 
181 
182 
183 
184 
186 
IV^ 
2UO 
Z^O 
2»1 
Z^i 
2»3 
2>$ 
2»6 
260 
262 
26} 
266 

26  7 
264 


Div. 

30 
16 
2» 
25 
25 
25 
9 
9 
25 
25 
28 
4 
16 
lO 
IV 
1 
<.2 
20 
30 
14 

30 
17 

14 

20 

13 

27 

ii 

28 

25 
4 

16 

12 

16 

14 

12 

25 
7 
8 
8 

15 
2 

8 
8 
9 
16 
28 
28 
20 
16 
9 
25 
31 
2 
2 
i*i 
9 
8 
30 
28 
28 
12 
32 
9 
8 
8 
8 
30 
IV 
6 
14 
22 
2 
16 
14 
7 
30 
4 
17 
8 


AD  No. 


Div. 


AD  No. 


407  26'4 

30 

40/  27J 

12 

40/  2/4 

30 

40/  2/6 

25 

407  274 

26 

40/  2«1 

20 

40/  287 

11 

407  2VJ 

15 

40/  2V2 

8 

4U/  29  3 

7 

•0/  2V4 

V 

40/  2V6 

V 

40/  2V4 

16 

407  2V/ 

27 

40/  300 

20 

407  3o3 

£7 

40/  304 

8 

40/  3oi 

25 

407  3U6 

5 

40/  307 

20 

40/  313 

26 

407  313 

27 

40/  316 

14 

40/  31/ 

14 

40/  314 

8 

40/  320 

33 

407  321 

30 

40/  324 

8 

407  323 

27 

40/  S»i 

25 

407  335 

2 

40/  337 

20 

40/  334 

14 

407  ^H 

25 

407  341 

17 

407  34} 

5 

40/  341 

15 

407  346 

?5 

407  3»0 

12 

407  3>2 

25 

407  3a3 

1 

407  355 

li 

40/  363 

17 

40/  364 

10 

40/  371 

7 

40/  372 

26 

40/  */» 

8 

40/  3/7 

28 

40/  yn 

8 

40/  380 

4 

4  0/  381 

8 

40/  382 

25 

40/  384 

7 

40/  385 

17 

40/  3V1 

16 

407  3V3 

14 

40/  3V4 

17 

40/  •OJ 

15 

40/  4U2 

15 

407  4U3 

28 

407  406 

28 

407  4U/ 

16 

40/  4U4 

25 

40/  40/ 

15 

40/  411 

16 

40/  412 

16 

40/  415 

12 

40/  416 

8 

40/  419 

25 

40/  42  J 

7 

40/  4^2 

12 

40/  42) 

16 

40/  424 

8 

407  426 

17 

40/  42  7 

8 

40/  424 

26 

40/  4^-/ 

25 

40/  431 

12 

407  432 

17 

40/ 

40/ 

40/ 

407 

40/ 

40/ 

40/ 

40/ 

4U/ 

40/ 

407 

40/ 

40/ 

40/ 

40/ 

40/ 

40/ 

40/ 

40/ 

40/ 

40/ 

40/ 

40/ 

40/ 

40/ 

40/ 

40/ 

40/ 

40/ 

407 

40/ 

40/ 

40/ 

40/ 

40/ 

407 

407 

40/ 

40/ 

407 

40/ 

40/ 

40/ 

407 

407 

40/ 

40/ 

407 

40/ 

40/ 

40/ 

40/ 

40/ 

40/ 

40/ 

40/ 

40/ 

40/ 

40  7 

407 

4oy 

40/ 

40/ 

40/ 

40/ 

40/ 

40/ 

40/ 

40/ 

40/ 

40/ 

40/ 

40/ 

40/ 

40/ 

40/ 

40/ 

40/ 

40/ 


44  J 
44* 
44, 
44/ 
4^) 

"♦il 

«»»2 
4»3 

4»4 
457 
460 
465 
466 
46/ 
464 
46-/ 
4 /J 
4/2 
4/3 
4/6 
4// 
484 

4a-, 

467 
40  4 
46/ 
496 
494 
504 
505 
515 
516 
51) 
51^ 
52) 
521 
52) 
525 
544 

545 

54  7 
544 
550 
551 
554 
5»i 
556 
55/ 
554 
55V 
56<) 
562 
56) 

564 

564 

567 

56/ 

570 

5/3 

574 

57* 

58) 

5oi 

586 

58/ 

5«4 

594 

596 

594 

59/ 

6U0 

6U1 

602 

6U4 

60/ 

610 

611 

612 

61  • 


S-41 


Div. 

28 
32 

1 

8 

to 

8 
29 
2 
16 
2 
di 
4 
25 
25 
8 
8 
25 
9 
30 
12 
■  4 
25 
25 
3 
2 
7 
28 
25 
-# 
9 
14 
8 
16 
17 
17 
25 
1/ 
7 
25 
25 
15 
12 
14 
27 
14 
4 
<.5 
«S 
<7 
^5 
30 
32 
25 
19 
25 
25 
9 
16 
23 
2 
iO 
9 
6 
13 
1 
17 
17 
27 
6 

8  ' 
^5 
4 
17 
22 
32 
25 
4 
25 
17 


AD  No. 


Div. 


AD  No. 


DiT. 


AD  No. 


DiT. 


AD  No. 


DiT. 


to? 

61<4 

l<t 

107 

61  r 

(t 

••o; 

6li 

14 

toy 

61* 

!▼ 

tor 

6<J 

II 

•o/ 

fr^t 

IT 

lU/ 

6^-> 

HO/ 

6^'^ 

«tu/ 

6^r 

•  0/ 

eat 

nof 

6e/ 

HO/ 

ft»^ 

lU/ 

671 

^i 

«»07 

6/2 

•40/ 

6/-> 

HOt 

6/«> 

12 

tor 

6// 

Hor 

6«'} 

25 

H07 

6«1 

16 

to/ 

6«4 

2» 

HO/ 

6«7 

^^ 

HO/ 

6«'4 

9 

H07 

6V0 

17 

S-42 


Nunbar 


I 


^i^i 


iQ-bl  531 


.  road  lest 

6S0 

531 


si 

AO-M764 
AD- 76  094 
AD-97  W2 
AD-97  273 
AO-ia4  760 
AO-143  2JS 
AO-144  893 
AI>-14«a91 
AD-15t  412 
AO-152  445 
AO-X)t  165 
.      AD-ZM  7S7 
AO- 306  647 
AD-2I«757 
AO-22S4S9 
AD-22S472 
AO- 231  692 
AO-2S4S69 
AO-2J4  570 
AO- 235  142 
AO-236  105 
AO-ZS6  613 
AO-238  143 
AD- 345  130 
AO- 246  749 
AO-247  495 
AD- 247  608 
AO-aM6S2 
AD-»t9(m 
AD- 349  390 
AD- 249  391 
AO- 352  564 
AO- 352  810 
AD- 253  076 
AO- 254  841 
AO-3b5  170 
AD- 365  376 
AO- 278  441 
AO-r9  541 
AD- 281  798 
AD- 384  066 
AO- 384  547 
AO-3MS90 
AD- 391  553 
AO-394  722  repriced 
AD- 295  430 
AO- 402  993 
AD- 403  305  repriced 
AD-403  419  repriced 
AD-403  S0«  repriced 
AD-405  730  repriced 
AD-406  134  repriced 
AD-406  24S  repriced 
AFBMD  56-2742 
AFCRC  TN-59-76 
AFCRC  TN-60-53 
AFCRC  TN-60-54 
AFCRC  TR-58-160 
AFOSR  TN-58-766 
AFOSR  TN-60-835 
ACC0584-O4-3 
ACC  0584-04-4 
ACC  2334.   V.   1 
AGU  CM -6 
AID  Preee-996 
Allis  Phya-104 
AP-Noie-129 
Ar-Na«e-2S7 
APAE  Memo- 231 
APRO  TRN-119 
ARF-2158-3 
ARF-2158-6 
ARF-2158-9 
ARF-21 58-12 
ARF-21 58-18 
ARF-21 58- 21 
ARF-21 58- 24 
ARF-3182-5 
ARF  90-999E.    FR 
ARF   E018-8 
ARL  TR-60-334 
ARPA  Order-40-63-1 
ARPA  Ordn-  123-60.  R-1 
ARPA  Order  123-60,  R-2 
ASD  TtlR-62-408 


>■—  Nunber 

W  ASD  TDR-63-191 

e.,T  ASD  TDR-63-a67 

S-IO  ASD  TDR -63-340 

S-»  ASD  TDR -63-360 

S-S5  ASD  TN-61-122 

8-10  ASRL  TR-1009 

S-8  ATl-17  265 

8-38  ATI- 174  589 

S-»  MN  875 

8-36  MUB  PHA-ISB 

S-a  BtAB  PHA-17R 

8-37  BRAB  FHA-30 

S-J5  BRAB  FHA-25 

S-ll  Coo-Ast  ZX-7-01( 

8-39  Cowles  DP-70 

8-17  CRDL  SP-5-l 

S-2S  CRDLR  3015 

8-14  CRDLR  3145 

S-37  CWS  TC)MR-847 

8-9  DASA  116 

8-91  OASA  117 

S-3  DASA  118 

S-3  DASA  119 

S-3  DRC-17 

8-22  0RC-t8 

S-3  DTMB  1138 

S-2  DTMB  1140 

8-12  DTMB  1291 

S-15  DTMB  1489 

S-23  Bneraoo  1414 

S-16  EURAEC-495 

S-14  EURABC-558 

S-12  F-105 

S-12  FAA  Taak-lOI-l 

S-12  POC  SWR-1 

S-15  PCC  SWR-2 

S-6  PCC  TR-45 

S-16  CA-2318 

S-7  GA-2881 

S-14  CA-3197 

S-15  CA-3542 

S-21  GAC  779-307-IJ 

S-2  GAMD-3638 

S-10  GBAP-3947 

S-37  GEMP-21A 

S-17  GEMP-Z3A 

S-3S  CBIir-77 

S-22  CNB  57-1 

S-23  HW-57581(Dri.) 

S-30  HW-67072 

S-21  HW-68067(ReY.  1) 

S-22  HW -68600- 27 

S-21  HW-73540 

S-28  HW-73759 

S-35  HW-73933 

S-14  HW-74643 

S-36  HW- 74783 

S-14  HW-749r 

S-3  HW-75139 

S-3  HW-76128 

S-3  HW-76389 

S-ll  HW-765S9 

8-39  HW-77291 

S-23  HW-77299 

S-28  HW-SA-2849 

S-28  HW-SA-2861 

S-30  HW-SA-2B79 

S-8  HW-SA-2907 

S-5  IDG- 10037 

S-31  IDO- 14304 

S-31  IDO- 14605 

S-31  IDO- 16853 

S-31  IDO-24041 

S-2  lDO-24041.  Stop.  I 

S-3b  IDO-24042 

S-r  IOO-3H05 

S-27  IS-419 

S-r  IS-623 

S-27  ITR  1 1 3b  si^rMdad 

S-r  fn,  TM-33-111 

s-r  KAPL-902 

S-15  LA-3B05 

S-ll  LA-3S34 

S-10  LA- 3860 

S-«  LA-3BS6 

S-37  LADC-5575 

S-15  LADC-5597 

S-15  LADC-5615 

S-21  L  ADC- 5634 


34-«)V,FR 


NUMBER  INDEX 


8-14 
8-28 

S-35 

S-36 
S-IO 
S-24 
S-30 
S-9 
S-10 
S-13 
S-13 
S-18 
S-3 
S-14 
S-37 
S-30 
S-4 
S-22 
S-6 
S-9 
S-9 
S-9 
S-IO 
S-39 
8-39 
S-25 
S-25 
S-36 
S-22 
S-21 
S-30 
S-30 
S-12 
S-ll 
S-28 
S-28 
S-21 
S-32 
S-36 
S-36 
S-34 
S-14 
S-32 
S-32 
S-32 
S-32 
S-32 
S-28 
S-33 
S-33 
S-33 
S-29 
S-a6 
S-36 
S-34 
S-36 
S-30 
S-39 
S-33 
S-34 
S-18 
S-33 
S-21 
S-34 
S-30 
S-33 
S-5 
S-32 
S-39 
S-13 
S-6 
S-29 
S-31 
S-31 
S-32 
S-31 
S-23 
S-34 
S-19 
S-2 
S-30 
S-34 
S-34 
8-30 
S-34 
S-34 
8-1 

S-r 

s-7 
S-43 


W<w>ber 

LAMS- 3674  (Pt.  0 

LAMS- 2856 

LAMS- 2870 

LAR-12 

LAR-14 

LAR-17 

LAR-19 

LAR-44 

LAR-45 

LAR-46 

LMSD89S034 

Lock  LAC/370285 

MCW-1478 

MH  MPC-1529-TR4 

MITNE-25 

MURA-661 

NAA-SR-636S 

NAA-SR-745S 

NAA-SR-7875 

NAA-SR -MEMO- 2908 

NAA-SR-MEMO-7832 

NAA-SR-MEMO-7839 

NAA-SR-MEMO-7871 

NAMC  ACEL-351 

NAS-NRC-836 

NAS-NRC-942 

NAS-NRC-980-A 

NAS-NRC-980-B 

NAS-NRC-982 

NAS-NRC-991 

NAS-NRC-996 

NAS-NRC-999 

NAS-NRC-1000 

NAS-NRC-1000-A 

NAS-NRC-1000-B 

NAS-NRC-1000-C 

NAS-NRC-1000-D 

NAS-NRC-IOOO-E 

NAS-NRC-IOOO-C 

NAS-NRC-1031 

NAS-NRC-1032 

NAS-NRC-1035 

NAS-NRC-1036 

NAS-NRC-1037 

NAS-NRC-1040 

NAS-NRC-1075 

NAS-NRC-1076 

NAS-NRC-1077 

NAS-NRC-1078 

NAS-NRC-1079 

NAS-NRC-1080 

NAS-NRC-1081 

NAS-NRC-1084 

NAS-NRC-1085 

NAS-NRC-1088 

NAS-NRC-1092 

NAS-NRC-1094 

NAS-NRC-1097 

NAS-NS-38 

NASA  CR -50065 

NASA  CR-50132 

NASA  CR- 50200 

NASA  CR-50215 

NASA  CR-S0251 

NASA  CR-50313 

NASA  CR-50334 

NASA  CR-50340 

NASA  CR-S0341 

NASA  CR-S0342 

NASA  CR- 50348 

NASA  CR-S0365 

NASA  CR-S0419 

NASA  CR- 50585 

NASA  N62-11992 

NASA  N62-14r5 

NASA  N62-14588 

NASA  N62- 16998 

NASA  N62-17214 

NASA  N63- 10436 

NASA  N63- 11562 

NASA  N63- 11987 

NASA  N63- 13073 

NASA  N63- 13221 

NASA  N63-15114 

NASA  N63-15115-15137 

NASA  N63-15138 

NASA  N63-1S139-15159 

NASA  N63-1S2I9 

NASA  N63-15r^ 

NASA  N63- 15319 


P«te 

S-6 
S-29 
S-34 
S-36 

S-r 
S-r 
s-r 
s-r 
s-r 
s-v 
s-7 

S-2S 
S-13 
S-16 
S-35 
S-35 

S-6 
S-14 
S-30 
S-31 
S-26 
S-31 
S-36 

S-2 

8-ia 

s-13 
S-40 
S-« 

S-1 
S-3B 

8-4 
S-40 
S-3i 

s-as 

S-M 
S-3« 
S-3S 
S-3S 

s-as 


s-39 
S-S 

S-7 

S-t3 

S-l 

S-S 

S-13 

S-13 
S-5 

S-l 
S-16 
8-39 

s-a 

S-S 
S-S 
s-9 
S-« 

s-ai 
s-a 

8-2 

8-37 

8-6 

S-17 
S-23 
S-30 

S-16 
S-21 
S-28 
8-38 
S-37 
S-10 
S-29 
8-24 
$-37 

s-a6 

S-IO 

s-v 

S-37 

S-30 

S-l 

S-23 

S-4 

S-24 

S-5 

S-5 

S-5 

S-5 

S-34 

S-21 

S-4 


Nimber 


NASA 
NASA 
NASA 
NASA 
NASA 
NASA 
NASA 
NASA 
NASA 
NASA 
NASA 
NASA 
NASA 


N63-15517 
N63- 15559 
N63-15755 
N63- 15889 
N63-15918 
N63-15961 
N63- 16035 
N63- 16036 
N63-16109 
N63- 16249 
N63-16414 
N63-16419 
N63-16361 


\ 


NASA 
NASA 
NASA 
NASA 
<      NASA 
NASA 
NASA 
NASA 
NASA 
NASA 
NASA 
NASA 
NASA 
NASA 
NASA 
NASA 
NASA 
NASA 
NASA 
NASA 
NASA 
NASA 
NASA 
NASA 
NASA 
NASA 
NASA 
NASA 
NASA 
NASA 
NASA 
NASA 
NASA 
NASA 
NASA 
NASA 
NASA 
NASA 
NASA 
NASA 
NASA 
NASA 
NASA 
NASA 
NASA 
NASA 
NASA 
NASA 
NASA 
NASA 
NASA 
NASA 
NASA 
NASA 
NASA 
NASA 
NASA 
NASA 
NASA 
NASA 
NASA 
NASA 
NASA 
NASA 
NASA 
NASA 
NASA 


N63-16564 

N63- 16565 

N63- 16566 

N63- 16571 

N63- 16573 

N63- 16742 

N63- 16845 

N63- 16904 

N63- 17077 

N63-17124 

N63-17212 

N63-17215 

N63-17217 

N63-17230 

N63- 17221 

N63- 17222 

N63- 17223 

N63-17236 

N63- 17228 

N63- 17231 

N63-17245 

N63- 17250 

N63- 17251 

N63- 17257 

N63-17259 

N63- 17351 

N63- 17332 

N63- 17386 

N63- 17456 

N63- 17476 

N63- 17504 

N63-17514 

N63-I7544 

N63- 17545 

N63-17547 

N63-17548 

N63-17550 

N63-17552 

N63-17554 

N63-17736 

N63- 18014 

N63- 18015 

N63- 18037 

N63-18ir 

N63-18128 

N63-18129 

N63-18130 

N63-18131 

N63-18132 

N63-18133 

N63-18134 

N63-18135 

N63-18136 

N63-18160 

N63-18161 

N63-18162 

N63-18163 

N63-18167 

N63-lg209 

N63- 18210 

N63-182U 

N63-18217 

N63- 18232 

N63- 18233 

N63-18234 

N63- 18235 

N63- 18254 


NASA  TN 
NASA  TN 
NASA  TN- 
NASA  TN- 
NASA  TN- 
NASA  TN- 
NASA  TN- 
NASA  TN- 


D-1085 
D-1642 
D-1656 
O-1702 
D-1731 
D-1741 
D-1744 
D-1750 


s-as 

8-30 
s-32 
S-34 
S-34 

S-as 

S-S 

s^ 

s-a 

s-22 
S-3> 
S-S« 

S-a 

s-27 
S-S9 

S-27 
8-SS 

s-a» 

s-14 
S-34 
S-St 
S-S2 

8-29 

S-S7 

S-6 

S-17 

S-as 

8-10 
S-2t 

s-ai 

S-2 
S-16 
S-37 
S-14 
S-30 
S-31 
S-34 
S-S7 
5-29 
S-31 

S-r 

s-33 

s-ai 

s-17 

s-37 

S-6 

s-as 

s-17 

s-ao 

s-2 

s-as 

s-32 

s-32 

S-6 

S-36 

s-ao 

s-30 
s-2 

S-a* 

s-23 

s-2 

5-34 

S-r 

S-U 

5-25 

S-24 

S-23 

5-17 

S-34 

5-25 

S-29 

S-33 

S-17 

5-34 

S-5 

S-34 

S-7 
S-2S 
S-II 
5-24 

S-25 
8-2 

S-37 

S-as 
s-ss 
s-a* 

s-7 
S-17 


NASA  TN-O-17** 

5-24 

NASA  TN-D-1771 

S-17 

NASA  TN-D-IKM 

s-z> 

NASA  TN-O-III* 

S-23 

NASA  TN-D-1122 

S-2« 

NASA  TN-D-ltat 

S-2S 

NASA  TN-O-IUO 

S-17 

NASA  TN-D-IU4 

S-30 

NASA  TN-D-1M3 

S-2 

fXASA  TN-D-1S44 

S-2 

NASA  TN-0-l«»5 

S-6 

NASA  1>»-D-1»W 

S-2t 

NASA  TN-D-l*2a 

S-17 

NASA  TN-D-I»J5 

S-ll 

NASA  TN-D-lf28 

S-34 

NASA  TN-0-19SS 

S-34 

NASA  TN-0-19M 

S-25 

NASA  TN-0-IM4 

s-r 

NASA  TN-0-t947 

s-25 

NASA  TN-O-I930 

S-ll 

NASA  TO-D-19S4 

S-25 

NASA  TN-D-1W» 

s-a« 

NAV«BrSI7-4«^  Tvr.  2 

s-17 

NCSC-JI77-10 

S-21 

NBPA  ISI6 

S-2D 

NIXYVMl 

s-r 

Mll-ail 

S-27 

mu-mxi 

$-27 

»M1-72ISA 

S-33 

NOL  MOM-9 

S-23 

NOLTR  63-131 

S-23 

W-IXM 

S-33 

rr-iai7 

S-31 

NBBC-» 

S-34 

NUMBC-P-46 

S-37 

NYO-»«5e 

S-37 

NYO-9»l3 

S-3i 

NYO- 10144 

S-5 

NYO-BZn 

S-3S 

ORAOSTM-lO-r 

S-30 

PA  T1l-254t 

S-17 

n  163  057 

S-35 

niUMP 

S-6 

m63  3ao 

S-37 

m63  33i 

S-4 

n  163  39 

S-7 

PI  163  330 

S-16 

n  143  331 

S-16 

f«  163  332 

S-23 

PI  163  333 

S-14 

PI163  33S 

S-20 

Pt  163  336 

S-ll 

PB  163  337 

S-10 

Pt  163  336 

S-6 

PBl63  33f 

S-22 

PB  163  340 

S-22 

PB  163  341 

S^ 

PB  163  342 
PB  163  343 
PB  163  344 
PB  163  345 
PB  163  346 
PB  163  347 
PB  163  34« 
PB  16J  349 
PB  163  352 
PB  163  353 
PB  163  354 
PB  163  355 
PB163  J64 
PB  163  370 
PB  163  372 

R\^3"' 


m 


PB  163  388 
PB  163  3*9 
PB163  3W 
PB  163  391 
PB  163  392 
PB  163  393 
PB  163  394 
ra  163  395 
PB  163  396 
PB  163  397 
PB163  39« 
PB  163  399 
PB163  4r 
PB163  42B 
PB  163  429 
PB  163  430 
PB  163  431 
PB  163  432 
PB  163  433 
PB  163  541 
PRA60-4 
PIIA60-7 

PRA60-9 

PRA6O-10 

RADC  TN-56-239 

RADC  ■ni-«0-3D7 

RAOFAC 

llEO-ErM-102 

RBD-BPlM-106 

RIAL  63-796 

RIAS  TR-63-8 

RLES  EP-4422-279-63U 

R«  1631.  87 

SCXX:-2727 

SCDC-2967 

SCDC-W* 

SCDC-2994 

SCDC-2996 


S-9 
S-10 
S-37 

S-9 
S-31 

S-2 

S-2 
S-14 
S-12 
S-12 
S-12 
S-12 
S-15 
S-15 
S-2i 

S-3 
S-2S 
S-25 
S-ll 
S-24 
S-36 
S-39 
S-9 
S-17 
S-35 
S-ll 
S-17 
S-18 
S-18 
S-18 
S-19 
S-19 
S-19 
S-19 
S-39 
S-3 
S-3 
S-3 
S-3 
S-37 
S-14 
S-12 
S-3t 
S-23 
S-22 
S-23 
S-29 
S-36 
S-6 
S-36 
S-34 
S-34 
S-23 


N«anber 

SCDC-3010 

SM-2 

SRIB  5638-1409-1 

SRIBS638-I410-1 

SUI  63-13 

StKl  EE526-5r7THl 

TED  NAM   AE-7047 

TIO-400S<Pl.   2A) 

■ni>-7620(Pl.   I) 

TID-76S3(Bka  162) 

TID-7654 

TID-11601 

TlD-15970 

TID-16560 

■nD-17590 

TTD-ITMO 

TID-17611 

TTD- 17626 

TID- 17627 

TID- 17633 

■nD-17640 

TID- 17657 

TID- 17676 

TID- 17697 

TTD- 17702 

Tn)-17719 

TID-17721 

TID-17723 

TID-17725 

TID-17726 

T1D-17728 

TID-17730 

TlD-17731 

TlD-17734 

TID-17735 

TID-ir737 

TID-17738 

TID-17740 

TID-I7741 

TID-17742 

TID- 1 7743 

TID-17744 

TlD-17749 

TID-17773 

TID-17788 

TU>-ir/92 

TID-17964 

TID-17968 

TID-18006 

T1D-H023 

TID-18029 

TID-I803D 

TID-18032 

TlD-ie033 

TID-18034 

UAC-6955 

UAC-6998 

UCRL-4047 


fm 


S-Sl 

S-r 

s-v 

tr» 

«-» 
••3 
»4 

•>» 
•4 

t-M 
•-3I 
S-36 
ft-3B 

•>3B 


»>3i 

»-33 

»-3l 

S-91 

•-S 

»-4 

•-S3 

»-3l 
•-7 

»-3» 
8-7 
S-* 

s-ao 
s-at 

s-30 
s-37 
S-30 
S-3S 
S-31 
S-9 
S-7 

s-a» 

s-7 
S-3S 

•-I6 
S-3« 
S-33 
S-S7 
S-39 

S-« 
S-33 

S-S 
S-33 
S-33 

S-f 
S-3S 
•-3S 

t-« 
•>3B 
••SB 


Number 

UCRL-7210 

UCRL-7253 

UCRL-7289 

UCRL- 10559 

UCRL-10561 

UCRL- 10585 

UCRL- 10589 

UCRL- 10640 

UCRL- 10703 

UCRL-10718 

UCRL- 10734 

UCRL- 10780 

UCRL- 13061 

UR-614 

USNRDL  TR-406 

UTIA  TN-31 

UVA-279-63U 

WADC  TN-S6-395 

WADC  TR-59-603,  pt.  4 

WADD  TN-60-82.  p«.   I 

WADO  TN-60-e2.  pt.   2 

WADD  TN-60-81 

pt.  3.  y.  I 
WADD  TN-60-82. 

pt.  3.  V.  2 
WADO  TR-61-S6. 

pt.  2.  y.  2 
WAPD-MRP-102 

WAPD-PWR-TE-65 

WAPD-PWR-TE-71 

W  APO-PWR- TE- 1 47<rcv. ) 

WAPD-T-1252 

WAPD-T-1549 

WAPD-TM-300 

WASH-1041 

WCAP-2117 

WCAP-2175 

WCAP-4125 

WCAP-4129 

WCAP-4t31 

WIS-AkC-34 

WRL  6^838-44l•R2 

WT-59 

WT-85 

WT-338 

WT-360 

WT-401 

WT-789 

WT-790 

WT-798 

WT-1126 

WT-1161 

WT-I434-1 

WT-1434  si^ieraeded 

XDC-59- 8-179 
Y-1413 


S-27 
S-35 

S-r 

s-5 
S-30 
S-34 

S-4 

S-4 
S-34 
S-33 
S-23 
S-39 

S-r 

S-5 

S-22 
S-23 
S-3» 
S-24 
S-21 
S-12 
S-12 

S-12 

S-12 

S-25 
S-32 
S-30 
S-32 
S-32 
S-32 
S-26 
S-32 
S-29 
S-» 
S-30 
S-33 
S-33 
S-33 
S-37 
S-28 
S-19 
S-ll 
S-19 
S-IB 
S-IB 
S-IS 

S-at 

s-19 

s-i« 

S-19 
S-19 
S-19 

S-S 

•-Si 


I 


Subject 

Acetate* 
Acouatlcs 
Adhesive* 
Aerodynamlct 
Air  traffic 
Air  traffic  cootrol 
syatema 

Alrframea 

Alrporta 
AlUUne  cella 

Alloys 

Aluminum 

Aluminum  compounds 

AN/ARC-58 

AN/CSN-3(XD-1) 

AlUiTiala 

Aaiarctic  regtoM 


Antiaircraft 
■yaiems 

Applied  matlirmallcs 

Armed  forces  auppUea 

Aatraaomjr 

Atmosphere 

Anentlon 

Audrey  (Hurricaae) 

Azimuth 

latteries  aad  componenta 

Battery  separalora 
BtbUographtea 

Blo-acouatica 
■Ust 

Blunt  bodies 
BtxUes  of  revolution 
Boniij^rldes 
Boron  compounds 
Breakdown 
Breathing  maaka 
Buster  operation 
Calculua  at  varUtkaa 
Carfam  aUoya 
Cathodes  (ElectrtM 
tubes) 

Csthodlc  protection 

Chaba 

Chemical  varfare  afems 

Civil  englneerUif 

Coatings 

Cockpits 

Communicable  dlseasea 

Communication  theory 

Compreaalwe  propertlea 

Computers 

Concrete 

Conferences 


Contsl  tiers 

Comamlnatloa 

Corrosion 

Corrosion  InhlMtkn 

Creep 

Cyanides 
Cyanofen 
Cybernetics 

Desalination 
DIfaoranes 
Dictionarlea 
Dielectrica 
Digital  compuiera 


Page        Number 

S-16  NAS-NRC-lOaO 

S-3S  n  163  057 

S-17  AD- 284  517 

S-25  AD- 286  890 

S-ll  rai63  39t 

S-ll  PB  163  391 
PB  163  396 

S-10  AD-2S1  7W 

S-2S  AD-4O3S0B 

S-ll  n  163  398 

S-14  AD-265  170 
AD-406  134 

S-20  AD-295  430 

S-2S  PB  163  372 

S-16  NAS-NRC-IOBO 

S-37  AD- 284  066 

S-37  PB  163  344 

S-ll  IB  163  391 

S-1  NAS-NRC-1040 

S-5  NAS-NRC-1078 

S-7  NAS-NRC-1036 

S-17  AD-284  547 

S-3  PB  163  387 

PB  163  388 

S-22  PB  163  339 

S-ie  PB  163  428 

S-l  NAS-NRC-ia79 

S-S  NAS-NRC-1085 

S-2  AD- 279  541 

S-39  NAS-NRC-1081 

S-23  AD- 294  722 

S-14  AD-265  170 
AD-406  134 

S-14  AD- 365  170 

S-22  AD- 291  553 

S-35  PB  163  067 

S-35  PB  163  067 

S-18  PB  163  4r 

S-24  n  163  392 

S-23  AD- 294  722 

S-6  PB  163  338 

S-37  AD-284  066 

S-16  NAS-NRC-IOSO 

S-18  PB  163  428 

S-18  PB  163  429 

S-22  n  163  339 

S-36  AD-406  245 

S-15      PB  163  369 
PB  163  370 
S-28      NAS-NRC-991 

NAS-NRC-1097 
S-3S      PB  163  057 
S-6      PB  163  249 
S-3      NAS-NRC-1076 
S-28      NAS-NRC-991 
S-2      PB  163  347 
S-4      NAS-NRC-996 
S-37      n  163  320 
S-9      PB  163  345 
S-30      PB  163  394 
S-13      NAS-NRC-1077 
S-l      NAS-NRC-982 

NAS-NRC-1079 
S-8      NAS-NRC-1075 
NAS-NRC-IOeS 
S-13      NAS-NRC-942 
S-28      NAS-NRC-991 

NAS-NRC-1097 
S-40      NAS-NRC-980-A 
NAS-NRC-980-8 
S-17      PB  163  396 
S-18      NAS-NRC-826 
S-28      NAS-NRC-991 

NAS-NRC-1097 
S-18      NAS-NRC-826 
S-28      NAS-NRC-991 
S-20      PB  163  335 
S-28      AD-403  508 
S-6      PB  163  249 
S-6      PB  163  249 
S-2      PB  163  348 
S-3     PB  163  385 
S-13      NAS-NRC-942 
S-6      PB  163  338 
S-l       NAS-NRC-1040 
S-16      NAS-NRC-IOeO 
S-ll      PB  163  391 


iUBJEa  INDEX 

Suiect  f»m       timber 


Bias 


Direct  Ida* 
Olaast  ^^a 

DlapU|r{a]ratema 

Odcunr 

Druga 

Econo4^a 


Inaulation 

power 
Ctlon 

Electrical  equipment 
Electticsl  networks 
E  lectendepoaltloa 
Elect  ^ddes 

Electron  tubes 
Electronic  circuits 
Electronic  equipment 
Bmor^'^s 
Energy 

Energy  conversion 


irotogy 


EpIdlMilology 
Equations  of  motion 
Expi0«lve  maierlala 


Fallurv  (Mechantca) 
Faat  tvutrons 
Fsiif^v  (Mechsnics) 
Federal  government 
Fiber*  (Synthetic) 

Field  emission 
Fission  product 

poisoning 
Fligllt  instrumeau 
Food 

Foundations  (Structures) 
Fragyventatton 
Frictlen 
Fuelioella 
Fuelll 

Gaa  wtedora 
Casfkjw 
(^as  ionization 
Gaslrta 
OnclTBtora 

OmMca 

Ceogi^aphy 

Ceol«)gy 

Cea||ltyalca 

GeriMnlum 

Clo4  lUacharge* 

GraMlte 

Crail^y 

Gre^tlhDuse  operation 

Groi|p  dynamica 
HallUes 

Halcqarbon  plaatica 
Hearhig 


Heal 

Heai 

ait  I 


S-4 
S-39 

S-2 
S-39 

S-4 
S-3B 


realstsnt  ntaterlals 

realatant  metals 

alloys 

Tsnsfer 

S-45 


S-39 
S-22 
S-16 

S-7 
S-28 
S-14 
S-21 
S-14 
S-15 
S-15 
S-14 
S-17 

S-5 
S-38 

S-15 
S-38 

S-9 


S-10 

S-4 

S-25 

S-17 


S-26 
S-28 
S-28 
S-39 
S-17 
S-30 
S-15 

S-5 

S-2 
S-5 

S-13 
S-19 
S-21 
S-7 
S-38 

S-« 
S-23 
S-16 
S-17 
S-12 

S-I 

S-7 
S-7 
S-8 
S-35 
S-7 
S-17 
S-16 
S-20 
S-23 
S-18 
S-19 
S-39 
S-15 
S-21 
S-35 
S-20 
S-22 

S-36 
S-7 


NAS-NRC-1094 
NAS-NRC-1032 
NAS-NRC-1081 
PB  163  347 
PB  163  394 
PB  163  328 
NAS-NRC- 

1000 
NAS-NRC- 

lOOO-A 
NAS-NRC- 

lOOO-D 
NAS-NRC- 

lOOO-e 
NAS-NRC- 

lOOO-G 
NAS-NRC- 

lOOO-B 
AD-403  305 
PB  163  340 
NAS-NRC-IOBO 

PB  163  329 

NAS-NRC-1097 
PB  163  333 
AD-402  993 
AD-265  170 
PB  163  370 
PB  163  370 
PB  163  349 
AD-284  547 
NAS-NRr-ia78 
NAS-NRC- 

lOOO-D 
AD-265  376 
NAS-NRC- 

lOOO-D 
PB  163  341 
PB  163  342 
PB  163  345 
PB  163  343 
NAS-NRC-996 
PB  163  389 
AD-284  S47 
PB  163  396 
PR  163  399 
PB  163  378 
PB  163  372 
AD-403  508 
PB  181  541 
AD-284  547 
AD-295  430 
PB  163  369 

NAS-NRC-1078 
PB  163  347 
NAS-NRC-1078 
NAS-NRC-1037 
PB  163  432 
AD-403  419 
PB  163  329 
NAS-NRC- 

lOOO-D 
PB  163  249 
PB  163  332 
NAS-NRC-IOBO 
AD-284  547 
PB  163  354 
PB  163  \55 
NAS-NRC-982 
NAS-NRC-1036 
NAS-NRC-1036 
NAS-NRC-1075 
AD-40S730 
NAS-NRC-1036 
AD-284  547 
NAS-NRC-IOBO 
PB  163  335 
AD- 294  722 
PB  163  427 
PB  163  430 
NAS-NRC-1032 
AD-265  376 
AD-402  993 
PB  163  067 
PB  163  335 
AD-403  405 

AD-406  245 
NAS-NRC-1036 


Subject 

Height  finding 

High  temperature 

research 
Houslag 

Humsn  engineering 


Hurrlcsnes 
Hydrsullc  fills 
Hydrsulic  research 
Hydraulic  aystems 

Hydrazlnea 
Hydrazlno  compounda 
Hydrocarbons 
Hydrofolla 

Hydrostatic  preaaure 

Hyperaonic  flow 

Hyperveloclty  veMclea 

Ice 

Ionosphere 

Iron 

taocyanate  plaatica 

Isonicotlnylhydrazlne 

Ia(3prene 

Jangle  operation 

Jet  engine  fuela 
)et  fighters 
Jet  streams 

(Meteorology) 
Icbsnalyala 


Laboratory  anfmala 

Lead 

Loading  (Mechanica) 

Lubricants 

Lubricstlon 

Lunsr  craft 

Machine  shop  practice 

Magnesium  compounds 

Maintenance 


PSE 


s-3 


S-13 
S-13 

S-2 

S-3 


S-39 
S-3 
S-3 
S-9 

S-12 
S-4 
S-4 

S-21 

S-25 

S-26 

S-24 

S-2S 

S-7 

S-7 

S-28 

S-22 

S-4 

S-22 

S-18 

S-19 

S-21 

S-12 

S-7 
S-3 


S-4 
S-28 

S-9 
S-19 
S-17 
S-21 
S-21 
S-l 
S-9 
S-35 
S-12 


Manned  apacecraft 
Marine  biology 
Marine  geology 

Marine  geophysics 
MeMinii«  drrtCM  (Elec- 
trical and  electronic) 
Metala 


Meteorological 

aatellltes 
Meteorology 

Mineral  olla 
Minerala 

MItTora 

Mulacui  cpi  uuAng 

Molybdenum 

Monocyclic  compounda 

Moon 

Natural  reaourcea 


Netitron  croaa  aecttona 


S-l 
S-8 
S-7 
S-8 
S-8 

S-10 
s-17 
S-20 
S-21 
S-28 


S-l 

S-7 

S-8 

S-16 

S-38 

S-17 
S-13 
S-36 
S-21 
S-l 
S-3B 


S-39 
S-28 


Number 

PB  163  385 
PB  163  388 

NAS-NRC-1037 
NAS-NRC-1037 
NAS-NRC-lOn 
PB  163  348 
PB  163  385 
PB163  386 
PB  163  387 
PB  163  388 
NAS-NRr-1081 
NAS-NRr-1076 
NAS-NRC-l(r76 
PB163  345 
PB  163  353 
n  163  328 
PB  163  328 
AD- 278  441 
PB  163  389 
PB  163  390 
PB  163  378 
PB  163  392 
AD- 286  890 
NAS-NRC-1036 
NAS-NRC-1036 
PB  163  372 
PB  163  340 
PB  163  328 
AD-403  3(K 
PB  163  428 
PB  163  432 
AD-r8  441 
n  163  352 

NAS-NRr-1036 
PB  163  386 
PB  163  387 
PB163  3B8 
NAS-NRC-1094 
PB  163  372 
PB  163  345 
PB  163  430 
AD-284  547 
AD-402  993 
AD-403  419 
NAS-NRC-1079 
PB  163  395 
PB  163  397 
n  163  352 
n  163  353 
PB  163  355 
NAS-NRC-1079 
NAS-NRC-10B8 
NAS-NRC-1036 
NAS-NRr-1035 
NAS-NRC-1035 

PB  163  337 
AD-3B4  547 
AD-J95  430 
An-403  419 
AD-403  508 
NAS-NRr-991 

NAS-NRC-1079 
NAS-NRr-1036 
NAS-NRr-1085 
NAS-NRC-IOBO 
NAS-NRC- 

lOOO-C 
AD- 284  547 
NAS-NRC-10S7 
AD-406  245 
AD-rS  441 
NAS-NRC-1079 
NAS-NRC-1000 
NAS-NRC- 

lOOO-A 
NAS-NRC- 

lOOO-C 
NAS-NRC- 

lOOO-D 
NAS-NRC- 

lOOO-F 
NAS-NRC- 

lOOO-G 
NAS-NRC- 

lOOO-B 
FB  163  373  -_ 


■ 

Ml  iiiiii  1^ 

S-36 

Mmter 
AD- 406  245 

Sub|ect 
Propellers  (Aertal) 

S-10 

Namter 

Subject 
Soils 

S-5 

Number 

FB  163  337 

NAS-NRC- 

^M•e 

S-35 

ni63  0S7 

S-ll 

FB  163  336 

1092 

NoBltatAr  diflareadal 

Protective  ckxhlng 

S-18 

n  163  428 

S-9 

FB  163  342 

•qaaUooa 

S-K 

PB163  3W 

s-ia 

n  163  438 

S-28 

NAS-NRC- 

Nartk  AMBrtca 

s-s 

NAS-NRC- 

hilae  fneratora 

S-IO 

FB  163  337 

1097 

loas. 

s-u 

PB  163  336 

Solar  radiation 

S-38 

NAS-NRC- 

NaclMrMUtr 

s-aa 

NAS-NRC- 

Pjrraaoloae 

S-6 

PB  163  249 

lOOO-D 

lono-o 

Pyrldtnea 

s-« 

FB  163  249 

Smitti  America 

S-B 

NAS-NRC- 

NuciMr  MpkMifaKtemMe 

S-19 

n  163  431 

Radar 

s-14 

FB  163  333 

1088 

FB  163  432 

Radar  operatora 

S-3 

FB  163  385 

Space  btotogy 

S-1 

NAS-NRC- 

FB  163  433 

FB  163  386 

1079 

Nucla«r  aiijyll|»k» 

s-a 

NAS-NRC- 

FB  163  387 

Space  effiviimaiicuiw 

1075 

FB  163  388 

conditions 

S-1 

NAS-NHr- 

NuclMr  powtr  plaau 

S-31 

n  163  346 

Radar  pulaea 

s-14 

FB  163  333 

1079 

MKlMr«BtfH> 

S-S 

NAS-NRC- 

S-3 

FB  163  388 

S-17 

AD- 284  547 

107S 

Radiarlon  damas* 

S-22 

FB  163  340 

Spaceflight 

S-1 

NAS-NRr- 

NnclMr  wMpoM 

s-19 

rai63  430 

Radio  aatrtmwy 

S-1 

NAS-NRC- 

1079 

Nmters 

S-2 

FB  163  347 

1079 

Spttcc  pcolwfl 

S-1 

NAS-NRC- 

HuttitkM 

S-1 

NAS-NRC- 

Radio  caminualcailaa 

10f79 

1040 

ajracema 

S-J7 

FB  163  344 

spacecraft 

S-17 

AD- 284  547 

Oceaaoiogr 

S-7 

NAS-NRC- 

Radio  Jammliif 

S-37 

FB  164  344 

Spherea 

S-23 

AD- 294  7?7 

1036 

Radioactive  fallow 

S-S 

NAS-NRC- 

Sputterlnc 

S-35 

AD-40R  730 

S-a 

NAS-NKC- 

1078 

Stagnation  pc*nt 

S-24 

PB  163  392 

loaa 

NAS-NRC- 

Startatlcal  analyala 

S-1 

NAS-NRC- 

Ooaa^ 

S-3S 

NAS-NtC- 

1092 

982 

lOOO-E  . 

R«liolo(lcal  cmaiatMtkM 

S-18 

FB  163  428 

S-14 

Pm63  349 

OyanttoM  mMTck 

S-3 

FB  163  348 

FB  163  429 

Statiatlcal  distrlbutloa 

S-22 

AD- 291  553 

S-12 

FB  163  3S2 

Radlonetera 

S-36 

FB  163  393 

Stadatlcal  functtana 

S-23 

PB  163  332 

FB  163  353 

Radioprotective  apnu 

S-5 

NAS-NRC- 

Steam  power  plania 

S-31 

FB  163  346 

FB  163  354 

1078 

S-26 

P8  163  378 

FB  163  355 

Ranteflndlag 

S-S 

FB  163  385 

Strain  ftfen 

S-10 

m  163  337 

nprtral  UMtxiMnu 

S-36 

FB  163  N3 

R«-emry  veMclea 

S-25 

AD- 286  890 

S-ll 

PB  163  \36 

Opdcal  raaicrWa 

S-17 

ACK2S4  547 

Reactor  macartala 

S-22 

FB  163  340 

S-39 

NAS-NRC- 

OrMcal  tntaciorlM 

S-17 

AI>-2t4S47 

Raoordinc  aywcina 

S-10 

PB  163  337 

1081 

Orfutc  maiertaU 

$-17 

AIV2B4J47 

S-ll 

FB  163  336 

Siraaa  ( ni  yctiology) 

S-.39 

NAS-NRC- 

OkUImot* 

S-16 

FB  163  331 

RallabiUty  (ElaLliwica) 

S-14 

FB163  349 

1037 

ObMm 

S-IS 

AD- 365  376 

Raporta 

S-37 

FB163  320 

NAS-NRC- 

OqcMarMrs 

S-37 

AD- 284  066 

S-40 

NAS-NRC- 

1081 

rMMIcOMM 

S-a 

NAS-NRC- 

1031 

S-10 

AD- SI  798 

1035 

Reproduction  (niyaleiogy) 

S-1 

NAS-NRC- 

S-18 

PB  163  427 

ranalbc  Macdaaa 

S-4 

NAS-NRC- 

982 

SyMhcilc  rubber 

S-22 

AD- 403  30« 

996 

Reaidual  capadry 

S-14 

AD-406  134 

Systems  engineering 

S-2 

PB  161^48 

Parrtcltaiaa 

S-22 

AO-291  553 

Rhenium  alloys 

S-36 

AD- 406  245 

Target  drones 

S-12 

n  163  353 

PkRlclM 

S-23 

AD- 294  722 

RoclKt  antenaaa 

S-17 

AD- 284  S47 

Tsylor's  series 

S-14 

n  163  349 

hMMa 

S-40 

NAS-NRC- 

SAGE 

S-3 

FB  163  385 

Teapot  ope  ration 

S-19 

PB  163  431 

9B0-A 

FB  163  386 

Tempersturr  control 

S-17 

AD-»4  547 

NAS-NRC- 

PB  163  387 

Terminal  flight  faclMttes 

S-ll 

FB  163  391 

9BD-B 

FB  163  388 

S-9 

FB  163  345 

NAS-MRC- 

Satellite  aMcanaa 

S-17 

AD- 284  547 

V28 

NAS-NRC- 

999 

SatelUtes  (ArttflcUO 

S-1 

NAS-NRC- 

991 

Piijrki^ 

S-1 

NAS-NRC- 

1079 

Te«  taciMtles 

S-12 

PB163S54 

1079 

Sctedultnc 

S-9 

FB  163  395 

Thermal  batteries 

S-15 

AD- 365  3?6 

taKakoraaea 

s-« 

FB  163  338 

Scientific  tntormatian 

Thermal  Insularion 

S-21 

NAS-NRC- 

^TCCpttOB 

S-2 

FB  163  347 

centers 

S-39 

PB  181  541 

1084 

PeiionHaoca  t»au 

S-J 

AD- 279  541 

Sclernlfic  OTfaatsKloas 

S-39 

FB  181  541 

Thermochemistry 

S-15 

AD- 265  376 

S-7 

FBU3  329 

S-40 

NAS-NRC- 

Tliermodynamlcs 

S-15 

AD- 16^  376 

S-35 

FB  163  397 

1031 

Thermoplastics 

S-16 

NAS-NRr- 

S-35 

AD-4Q5  730 

Sdanttflc  reaearck 

S-a 

NAS-NRC- 

•     1080 

PIVM 

S-21 

NAS-NRC- 

lOM 

TM«  films 

S-35 

PB  163  397 

1084 

SctonHfIc  aaceUMca 

s-1 

NAS-NRC- 

TBBkrlty 

S-4 

FB  161  328 

s-2a 

NAS-NRC- 

1079 

Tracking 

S-3 

FB  163  186 

1097 

Saa  water 

S-13 

NAS-NRC- 

Traaaiator  smpilflera 

S-16 

FB  161  331 

Haaarary  au»uaffcewa 

s-1 

NAS-NRC- 

942 

Traaalatora 

S-16 

PB  161  330 

1079 

Seals  (Suppara) 

S-14 

AD- 365  170 

PB  161  111 

PlMau 

s-1 

NAS-NRC- 

S-17 

AD- 284  547 

Tropical  regions 

S-4 

NAS-NRC- 

1079 

Secondary  emiaaton 

S-35 

PB  163  397 

906 

n«M(la(«qr) 

s-1 

NAS-NRC- 

S-35 

AD- 405  730 

Twinning  (Crvstsllography) 

S-36 

AD-406  245 

982 

Shakera 

s-ia 

PB  161  429 

linderground  expioaiona 

S-19 

PB  161  412 

S-5 

NAS-NRC- 
1092 

sueunm 

s-5 

NAS-NRC- 
1078 

Utadargroisid  icructuraa 

S-18 
S-19 

PB  161  429 
FB  161  411 

Plaatlc  ooatlaga 

S-21 

AD- 402  993 

S-28 

FB  163  372 

PB  161  433 

naadca 

S-16 

NAS-NRC- 

Shoclitukea 

S-9 

FB  163  345 

S-28 

NAS-NR''- 

1080 

anckwOTM 

S-24 

FB  163  392 

991 

S-17 

AD- 284  547 

Silicones 

S-22 

AD- 403  105 

NAS-NRr- 

S-X) 

AD- 295  430 

Stagle  cryatato 

S-3S 

PB  161  397 

1097 

nuntteb  oparatloa 

S-19 

FB  163  433 

Sky  brifiitneas 

S-36 

PB  163  393 

Universities 

S-1 

NAS-NRC- 

Fol]C)cUc  ciMnpw— te 

S-21 

AD- 278  441 

Social  sciences 

S-1 

NAS-NRC- 

1079 

tal]cacer  pUadca 

S-16 

NAS-NRC- 

1079 

S-40 

NAS-NRr- 

1080 

Sociology 

S-38 

NAS-NRC- 

999 

Mjwdiyleae  pUadca 

&-16 

NAS-NRC- 

lOOO-G 

Upper  atmoaphera 

S-7 

NAS-NRr. 

ia36 

PB  161  140 
NAS-NRr- 
1037 

S-17 
S-21 

1080 
FB  163  396 
AD- 402  993 

S-39 

NAS-NRC- 

1032 
NAS-NRC- 

Urethanes 

S-22 

s-n 

Mymcra 

S-20 

AD- 295  430 

1081 

Vibration 

VIO 

AD- 281  798 

tatyutrafluoroachyleBt 

S-21 

AD- 402  993 

Sotttum 

S-35 

AD- 405  730 

s-19 

PB  161  411 

ProbaMUiy 

S-14 

n  163  349 

Soil  mechaatcs 

S-3 

NAS-NRC- 

Vortices 

s-23 

PB  161  112 

S-37 

FB  163  320 

S-9 

1076 
PB  163  341 

Water 

Water  supplies 

s-n 

S-IS 
s-39 

NAS-NRr-942 
NAS-NRr-a26 
NAS-NRC- 

(ConvMera) 

VU 

IB  163  391 

PB  163  342 

1000-8 

rtoftUmu 

S-17 

AD- 284  547 
FB  163  3)6 

S-10 

PB  163  34S 
PB  163  343 

Water  wavea 

Weapon  nvstem  I07A 
Welldrtiring 

s-25 
S-14 

PB  161  189 
PB  161  190 
PB  161  149 

i 

s-18 

NAS-NRr-826 

Wood's  metal 

S-21 

AD- 403  419 

\ 

$-46 

1 

U.S.  DEPARTMENT  OF  COMMERCE  FIELD  OFFICES 


SERVE  THE  BUSINESS  COMMUNITY 


The  Department  of  Coiritnercc 
avail  itself  locally  of  Govcmmcii: 
various  units  in  the  Departmcn 
OflRccs  provide  business  service? 
associations,  advertising  agencies, 

Experienced  personnel  wi 
and  meaning  of  regulations  adn* 
broad  field  of  domestic  and  forci 
intendent  of  Documents,  and  m 
directories,  publications  and 


maintains  Field  Offices  to  enable  the  business  community  to 

facilities  designed  to  promote  commerce.     Working  closely  with 

and,  when  necessary,  with  other  Government  agencies,  the  Field 

to  manufacturers,  wholesalers,  retailers,  trade  publications,  trade 

research  groups,  financial  institutions,  and  exporters  and  importers. 

|I  gladly  assist  in  the  scJution  of  specific  problems,  explain  the  scope 

r  leistered  by  the  Department,  and  provide  practical  assistance  in  the 

i  an  commerce.     Field  Offices  act  as  official  sales  agents  of  the  Supcr- 

i.iintain  an  extensive  business  reference  library  containing  periodicals, 

from  official  as  well  as  private  sources. 


rep  arts 


Among  the  many  service 

GENERAL 

*  Management  and  business  aidi 

*  Establishing  a  new  business 
BASIC  ECONOMIC  DATA 

*  Census  data  with  national  and 
regional  breakdowns,  on  manufanuri 
ing,  retailing,  service  industries, 
unemployment,  population,  housiUg 

*  Basic  records  of  national 
regional  trends,  balance  of 

MARKETING  AND  DISTRIBUTION 

*  Development  and  maintenanct 

*  Distribution  channels,  facilities 

*  Marketing  and  distribution  sta|t|stics 


crf^ten  State  and 

ing  wholesal- 

^ployment  and 

,  agriculture 

mcone  and  product, 

paynj(|nts,  foreign  aid 

of  markets 
and  services 


COOPERATIVE  OFFICES 

To  make  the  services  of 
have  been  entered  into  with 
and  similar  business  groups 
of  the  Department.     If  specific 
will  be  referred  to  the  nearest 
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which  businessmen  have  found  of  value  are : 
PRODUCTION 

•  Modernization  of  plant  processes  and  other  tech- 
nological aids 

•  Development  of  new  products  * 

•  Government-owned  patents  for  free  license 

•  Commodity  standards 


m(  I  e 


the  Department  of  Commerce  more  widely  available,  agreements 

than  750  Chambers  of  Commerce,  Manufacturers  Associations, 

undd^  which  these  organizations  have  become  official  Cooperative  Offices 

i  ^formation  is  not  on  hand  in  'the  Cooperative  Office,  your  problem 

Dei '  irtmcntal  field  office. 
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FOREIGN  TRADE  AND  INVESTMENT 

•  Tariff  and  exchange  regulations 

•  Impmrt  and  export  quotas,  licensing  regulations 

•  Statistics  on  imports  and  cxf)orts 

•  Investment  and  trade  opportunities  abroad 

•  Economic  conditions  in  foreign  countries 
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MMICOMnuCTMl    ■•'TCItrtCct   »«•   ««TTtl»l   i^l/jH 
COtLtCToHJ. 


•kTCWUkt 

laioeific* 

I»tr*Cl"t    T'C'M.fJUtf   4«    ](VICi«. 


ruttti  xj  IVO.UTI0M  STjoics  Oft  th(  ■•C44TIVC  rutrt 


tWMITV 

Toil'  Cwmstitucmts  jT  aaciiMruT  is  « 

otiriM>i>*Ti(ik  (^  STPucruack  or  •uiaioijv  0» 
•■triwitaT. 


I 


cavtTH.  uirric* 

eirriiiigM  ■••  m»t  iKiakl  "CTi^*  u«m«  -njao- 

TtMCIUTuati    IknMMk.  ••ICTtON    111  <«.r»-*    W««S) 

T**mi  •iraukib^  sTioiiti  4eT|>*Tiaft  «Mkji«  o» 

*    •KtXi'T. 

•9  Jl»>    IT 


TUMVLtllOft   "T   »0MIM  i<(Ka*Cmi      klWaoTIWW 
$T*LCTu»r>    rk   alLOTt  •>    ««<•*   ««    CkCtk  <T  «*T 

«■    Ml   •••  Jl«.    IT 


ertl'41.    rO>kT4NTt   Oi;    11(141.*    •«    *U.4Tt    IN    tM* 
»•■   uLTVIVinLiT    4M0    Tlfcl*   it(i.4l'a«l   TO   t.t:»it 
••MC    ST»ueTl«Ck. 


MkTMntH* 


iriCM 
OCSIWI 

rcslKN  or   4    MOtOMOi    kO»>.ar|$t,    r4«>» 

4>*iiri>ii  o«»4aT|iiik  <«.■  TO  «•' 


»•»    t4«TH« 


•MMLTtlt  or   «MI4>CC 
MTICMTtCM.   (VnCL* 


*r*i.'?4Tf(/»k  or  iH(  C4CCUUM  re*  r4CTjai44^. 

•»   HT   —3  jtt.    1% 


•MiTtMMt 

m^Bwoui*  traucTvMKS 

■43 1"    C0'WU4l>C4Ttg44«    rx 
tTMT4. 

40-««T  MO  ^ly.     » 

•MTIBIMILI   OtriMC   •T»T(aS 

4«».    «4Kr>    .fct^T    MO.*    HCMt>l<VMk    iTw-'TI 

ou*«Ttm.T  urn.  «o.  J. 

*»>t9T  M*  '!<•      • 


•MTmiMlLt  orrtkM   ITtTtas 

•uiaco  ••iuik(»(4i*.re-4i«i 


rv44.(.'4Tiefc  4>«  brvt.o^^MT  ^  \jf»imu.^  ritt- 

4kCl««k. 


MkiMTna*T 

M«CSIl«  M.L«Tt 

»l4kT|C    •Mlk'TWIiM    jT    4««l«*ltin  «u.dT    SHCCIk. 
M  jlK.    IT 


C««rT   kvSTt> 
4»-»T   «•• 


ji«.    a 


IMIkJITien  MOUTtM 

cn—iLiTio  ncMiiiuU 

ceMCL4T|0fc  or  •«i|Hik«Ti><  M>i4T|nt  •* 

KIT    'tt""H»T. 

M  jW.    is 


•MttMM   CSNriaMUTieat 

otiMn 

rLCCTll|(4i.l.T    >"4Lb  «Nr(M4S>    laPtCXMC*  c*ua> 

4CTt*isTie»  o>  nircit  .<«rciim4S. 

M  Jl«>      • 


HTIMIStlLl  OCrthH  srSTta* 


rt«i<  sc  «T«T»«*  (•*.u4rio«  .f>».  mi. 
M-nr  IM  jh.  i* 


llTtMMT  4u.ev« 
MkLlun  *u.or» 

•oc.   or  i<>*»»rt;Tio.»  ti  »Okl">  tttc'«x»T«»» 

|41»««CTI0«»  •»1»l'*  :-<ia|C4L  4.''  C4T11.L  t»flt» 
14  »f"l'OHiK»l,»Sl  fi.twT«IC4L  '-•■>r»»Tl_»  1#  (441 
•  Mk    S«    49    •     •b'tTITUCiTl    wITI-'TjMT     4./«<'<. 

W  il»<   iS 


TITl 
rMTflOkMT 

rM4W-c  (<r  •t.T|v4T|o<  o>«.  to  "issotwvrf 
•toccTioii  4>o  t'loiTTwiNr  TJ  r><*tiuiuti;4i. 

CHMM4I     Tl'M,     «trT.    Ik).     «. 

H  Jl».  «• 


•M.TII«T|at 
It  ITS 

TtMC'-MjIkT. 
M.Tm(T**S. 


■w-14  lO  le  Mtoou  rti 
Jl«.    I 


IN 

ocr« 


•Tl< 


N(4r  •(N(ii4i>D  *t  %.T«L»  *■<.  g(r<ia»4'i  im 

TdatlOMi      uTSrairTION   jT    4CM4n<'M   »i*>j*TCe 

jU>  it 


•ucaCHlM*  iCMttMl 

rtrt'Tl    IM   411^1*4^   OuCiKX.   rVO*   TnC   LlOulu 
tT4T(    «a*UTIOft<    or    •4^4<T    C0'«rCMT44t  i  ^'•S    Vila 

«ut4CM|»«  i>i»-t**Tb«l  «Mo  THt  iTrt  or  «»-44rT 
ocrtcTk  rok>«n. 

ta«  ji««  IT 


•■ITTI.MM 

ta  C4T(kMlt.'  or  a««*i«lc  4*^  a(T4U.J«l4.<lc 
COWOUN^I  *«•   t"«»|TT|.|ll«  tr»tcT   OK  «J.>4-§T"t««TH 
41    4n.0»   4lir>  STrtL. 

•I*  Jl»>    IT 


•MTCMM   eetVitUUTIOM 
CUCTMMMMTIC  riliM 

4C4M>riiio  i>v(STit.Tio«  or  i-^iro 

»»««00l'    aiMXUC    4M4r«. 

oie  jk.    • 


■MITCMM   LOWt 
*TTtMU*T|«l 

r««4"4Tir«i  b'  4i>/cr.>«  roa  irr  isls  Ji( 

•  ITM    Tn»    4l>/ur4^    IMT(4lHM4Tt«-^Sre«C4<. 

KTria  r|i. 

M  Jl«.      • 


fttWM  M«UTi«a  Mncan* 

oerrkM  crrccT  i 

rfTt*«ii>ita£  r4i<  nc^t  KaOUMok  n<««4cTi.*ik- 

TICS    or    L4«<''4.    4>'TC44I4S    tOTm    m.*    ri'LB    «T4VI<<1- 
l«kTS   v.«l>ib    1>4    T*4Ma»«.4M   OOmia    r«(lf4k 
l>(4>UI(>(k1    TICMIIICUC. 

m  lot  m  ■><'<•    • 


mnmn  MeiaTioM  mttc*** 
MCMOItW  tv«n>« 

rtxiLorwkT  «r  4  lU^iaL  rwl^T  r4T>.  ct>- 

T«eiLt'<a    tT<T>H  rO«    TH(    4»*>I}   '^T(>i>M   •4Tf(*4 
4»*L»Zl». 

lU  Jl<>     • 


*M«o  roxd  ■(U4ac« 

M«4t.  »»OCU*C««kT 

iii#4rT  or  o««ok.is:(<c(  0^  I'.vtkTeaut 
or  44*41    V.rr\.i*s. 

••I  Jf»-  t* 


•■■ce  roneci  Ta«k«»o«TtTiM 
eettt 

t,|l«<«  nieck>«>|k«i  ?|iT4|»wT|0k  4<w  4f- 
0t4T«t<"Tt0k  r«  441r4|.t.  |«  T>^.  tl4«T  •^'•\.f 
»T»Tl». 


•MMiM  e«vie(« 

MLie    tT4TI   »HT»IC* 

Mkl'<-ST4Tr    ••■  t4r>.   M^ICt  '0«  tvlJf^  klS- 

fUf    44*M(4'>4. 

«a  m  tM  .>i<.  li 


MMMSlua  MXart 

tLLnt   TO   T<«    l«4T    or    •ClJI'M. 


WMlTtMIM 

MTtMM   MWlaWMTIWI 

■CXtaCM    kTu^Itt    JM    ri«>4l.CI^    IHk4T[,<    TO 

4kTrMi.<. 


»4»l«    or    ML'CTION    jT    <t«T   t«"»   »»«W«^T 
MI1VMN4   C0krii:k<*4T|Ck. 


■AkUKIMjn  4ixa*« 
tTMMCt 

•(ca«««T  MMViaa  or  cxo-aw*<tc  ■«T4k5i 

M)    aLwallWI  <k   INrLd(<Ctl  at   utLUTf    SdllD- 

MLkTio*'  4upitiom«  ar   •4*«.«iur-  I|4C>  eonrtai 

44«   SlLVCn    IT  I    VIMM.t.er(d   4aC-^4ST    l>«kTVX«J«. 

r«  ji«<  IT 


•MrrtMMt 


mtjimutm  ««x«t* 

lIMIkt   MMPCRTIC* 

TMt  TfKSTLr  •aorcKTitt  <)»  if^tt  TWt*  or  »lk*« 
rvaiTT  'a«i  4i.w>iMui>  ^j.»t\, 
•II  Jl«.    |7 


nui-rtfxo  i>'«CkT|»aTi»<  or  i4«irean.T 
rtaiooi'  "tikoruc  4r«4f».  \ 


WMlTlaM* 

eoarua  vrtCT 

rtTl«alktkt  »4»  »l«»9  4*0141  ION  eM*x4eTl*lk- 
Tict  n»  (.4fc<<»  4»Tik»4»  r«>i  ««-•  f irLC  •«4»ip««.- 
■TkTS   b4I«k    ThI    T«4NSV^M   OorvlU   •41 1*  Ik 

i«4Suac*-(iirr  Ttc>«<lM.t* 


*ociai.e«T 

4TTi»uot»  Tc»4«o  rajr(i4iOM.i  mtr  ►»«  r4«tk.* 
raor».t««  44/>  'k'aLiD^c  •»  4^4U'Ji.t  »«*ijae»»  l^ 
4  klLIT«aT  ro»Hk|iT. 

M  Jin.   f 


MaTirici4i.  iMTtu.i«aec 

co«.c»»Ti,«L  4»»fCT»  jT  CHiLf  •coaallivt  ■«»a*l'» 

lkIfLLl'e»T    k(4*«tk«    XVtetl.       '-iLf     l»    4    »»l.»- 
4044TI.'    L14MM>«    MCtlNC. 

Ill  Jl».    TO 


MMTaekOMteat.  eu*»t* 
CM.na«TieM 

C4Likr4Tta4  rr  tT-lwOO  C4i«i«>l  ar  fx4is 

or  •T4ii  r«k)Tork«rMT. 

M  Jl<«   t* 


•atTaokOMT 
4*TaeaMviic« 

•Ovi'T  mbc   •tM.aaC'*   IT  Me4a*Ttle*  4«Ta<)kOrT 
or  <r4c'. 

•«  jl«.     1 


MITaoMrrtiet 
MToaeoTMaaie* 


r\.uf  eTM4>'ir4C  MM^ttKS  I- 
M  >t«.     i 


ti»0%. 


•afraarraic  Meii* 

anomkCI 


*»-«0«  ata  ^l«. 


aaTae*M«a« 
OtMMTT 

4T>«u«rx4»lt  "tkiiiT  «(<>ja(<ir>iT  rT  •  »IV14.< 

keu4Tt„     ir>.Wi1>>N    «4|>.     I<    «    t«TC|,(,tTt    4T    aLTII".*! 
Cr    >TC    '0    •'"0    k'Lekfftt*. 

M  Jl«.    t» 


rCkw^iTklTIb*    0»    IH.   fWSas    Ik   4TMC^-(a* 
OrkJITT    l«4*V.;t*tN1S    C«U»U    »T    "t«4.rCTt%-.    f* 
V«kTlC4t       ai**     H/'TIOk, 


aai  WLlaar  aoaca  naiiTt 


rLlwT  iKHicit  rua(4  4>«|  nairaiaLS.     ci«"IC*L 

i^U«Cr4    or    rwh>-T.       k4<N(TjMT0xr>nTk4HIC    STk< 

Iras.    ktCH4kic«L  sr«u(s.    kU(.Lt4i(  sc>^cci  or 
[H*«T.     SM4(  •aukret  or  cva**.     THtioiONlc 

*ICf».       l»*4k/^LtClaiC    XKICl'. 
M  JH.      T 


otonct 
Taw  acwk4Taa« 


ML**    CILL    4'U4kl/4IIJ«   TCCi^lOur*. 
•M  jW>      T 


aaiNiT 


wiT«e««*«ar  noeCLt 
•UIOU  kfUfU   I 


4T«b«r^4i;   •*(,»k*iio»  riri'itkT  u  rm 

kI4<lLt     FLfxT     'T        l*l«S    :»    P-'    14    '(w<J4a«. 
|«*Ti    fO'   '•t't    C4k4«C44k>    rkCal^. 


4Ti«trM(ar  koetk* 
iWMatx  aaeuTiON 

T4«t.»»  uT  >«>^L  4T«j»i»^aic  aaorTaTiTi  ^ru- 
»4kT  to  rao^ion  aai  iMr*4iCT  Tn'vsMtUt"*  4N0 


*aT«et*««aie  moticm 

rt>^*'STn«iib>  or  l>^  taaoat  in  aTnc^vxtitr 
ork«|Tl   aC**uri>CNlS  c«u*C3  i*  *(«breTlk1  ThC 

»T4TIC«l     •I'«    ►'Tit*. 

»»J  ji».    a 


•aT«e(M«ate  acraarTiON 

rMCTMa4M«T«T 

Titf     INTklt'L'    or    4Tl0t^M(aU    ■f4*4t.lljk    Ok 

0iarcTi««5  -(•yato  lO  tti  rac^  •  »4Ttki.lT4. 
Ml  jH.      i 


aaToaic  oaalTact 
(UCTaoN  ecMtiTv 

'Oaa'LITiO*    'TTtClt    la    !■«   .^.Ttakkkt 
aeL'Ci4.«a  oaNli«L  4»»a.,ii«4T|0^. 


•*Te«ic  aanrcaTid 

•4MS 

•  ri4cci  ai  i.«o  raa  Nt4*jai.''  Li'CTta'i  or 

laCITtl,    4Tg»lr     •T4lr»    .NJ    IT*    .••tl''4H'<«    ?•    ■»'.!- 

Uk. 

*e-a«T  aai  wt<.  tu 


Ti«  '(Tt*Mik*ribk  Of  a'MC*«.  e>ciT4iiok  rkwav 

UCTIOk*     Ik    4'1;"IC    «4St»    4410    r>I.TC*aTh«l  I  >>    "» 
tag«»-»»CTl"k<    roa    «TOilC    CXii«IOk«. 

at  aoa  •*•  ^i>.  >c 

aaTTINTIOM 

aaa^rsK 

r>rt«ii%ki.k,  iTunit.  or  Hur.4  oicU'i:!! 
t"»»4»|4  Ok  Cf""».i4  *|>U4(.  •>iv^4»»  an 4  aNXTirLi. 
»Tina.v»«  »«»4«-i«  440  4^»>«\-'«(kt»tc  4ie.«i.5  «•  !■«» 
an^nm.  CL44k  •>^JMo  in  s(<i-4i>i''44Tic  ^loatcxi't 

iT»Tlk», 

*e  aoa  TT«  ^to.  a* 


ION  tarcTT 

MMTioM  raiiL* 


'C4418tcITT    f    brNC«4TC.>    4lar'a4rT    T«4lt.k   4»    4 
♦  44»    l/»     I>.»ai>»3    tlkl.lLlTT    4*    4k    4lr    »»    «|l^ 

iM  eok<  itirk  r*cviuTijN. 

M  jH.      I 


aa«p^TiON  tartTT 

LIOMTt 


rrri'TS  ^r  ■•cxtrkTicaij  lI-'-t  Ok  T«ai(T 
bkT   O'TflTarll  ITT    IN   4    MOtA.    TIST    IwiaukktkT. 


aai  I  ^.TLoa  coi»amea  KaMt 


?Te»"T-»T4Tl    a(4r<l.>k     >     4    l*0rt.Ll.4«     TO 

(ftrciiT  »i»iia»4TinN»  m-vjcir  •»  orrut^TW 

:  *TaOi.     SO»'4ri«    tUf4Tt.'>     JTSTa^Ja    or    Ti«» 

■foattL'a. 

99a  jW.    • 


••a:  LLut  4NTMaaci« 
liceiNCi 

Ta4K*L4I»C<    »»0"    SJVltT    k,IT(..4Tjkri    a41lu- 
TlVf     •kCI'4Il,«^    TO    StUOT    "JIS'^IaoTJl.,     jr    4k1x 
Cf|k4<     Ik    4>     ''••4k|t>, 

II  -jH-  la 


laia 

Ta4k<L4ll0k    "T    rOaClfik  ■Vit.'O-   Ck    lar    »>,TJ- 
l»tM«TI*»    .-t'lOk   jr    4«T|at4..lT    »*«4. 

laT  jiv.   i» 


a««4l(*»*Ma*** 

r4ST'u«t.Lk.A  rwwrdT^ae<c>A.Ojis  ako 

'4»TlJ«»i.l.4    t*»'I$    a4CltalO»H*.'l     Ta4».M.>Ti9N 

fO»    JO"a4»L     .4    MTfcUNi. 

aa«  ^i«>  I* 


aaTTtNUkToat 

fWLMIVtt    taiTUTOM 

»ao«-44N'  •i.'cTkaiu^NCiic  «>4oak(af  rja 
lLtrTau»«ain»lv»  OtvlCtt. 

oTa  '!<•    a 


aaTTiTvM* 

4  co^TIkA(.>.i«  W«(.L  r04  Taf   '*luH,H'>%  jr 
Lf4rtaiwi»  rrri'Ti«ra««t. 

tT«  jK.  aa 


aaniTuou 
MCtat.  t 


tcariOM 


4TTI<u0t«    TuViaS    ra./r(ia|0ka>      >«.Lr   r'3l    r4klk.T 

•au^vcaT  4V>  •k'aLicviC  94  4V4U«4t.(  at»ojaef»  l« 

4  BlLlKay  ro*>*'«t1T. 


trceT*o«e«n> 

««cTae6a4r*,«  440  VCCTaOafi'as  ror  «i4»u"«- 

"»kT»    u»    Th«    .fc.»dk4».    .1411.94.    TalLlbHl     kl.441.1 
ta|>5IO*'l<    Tn>    •<t4    |k.at4>,-)   ac'IOk   44U    tU«'>B4k 
afT4TIJ~4t    Tt«t-»441l*t,. 

*it  ^i*.    a 


AIT-MO 
««(MIWS 

aLatrict 

aL4tTic»  4s  4uafTiT,rrts  or  NeMTtaaout  acTacs 
4*  ac4«tNCi  aiTw  ifc>«arco  raicrioN  cOk^LiN*. 
II  Jiv>  aa 


caaikM 
■caa  actltTaaci 

Ta4k4L4Tio>.  rw  roat IM  a(K4acH  oai     iNvctTi- 
WTiok  "4  Nnk-k'T4LLlC  airt«l4k»  roa  klilaa 
a(«aiNe«  SuMiacc  *oa  cearaia  cOnoiticti  or 
raicTio"  or»k4TtN«  ii  .coj»tic  "a  tclL 
lkviaOk«CkT. 

IM  jiv.  la 


MSUTiM  eanaac 

rcK'irTto*    "T  tcCN^Nitn  av  bmIcm  acT 
OOk  H4I4   Ount   i<   lnouctO   la  COkOtO  accr 

OT    r40l«TH;~. 

ata  Ji«.  la 


(Haviea 
aiiaLTtit 

*Ch4vI0<. 

ae-aoT  a*a 


nr  arruT.  rcaswk.rt.acii'TiON  4kj 


I  4«aTIM   MBICt 

Ta4,«i.4Ti0h  XT  roaCitN  acu.rCMi     44.ajCTk4»i': 
o«a  .iw.  TO 


KaaiNM 
iiaTi«M 

VllteitTtOk   CH4M*CTk.atSTICS   0>    44U.    4«] 

i(4j.ca  kcaktkck. 

rflv.  aa 


caaCLluM 
riK«* 

»|aoxTMi.T  44»oaTi   Cj«r3alTF«   -^  Hl.rLi.Io" 
riaras  •itm  4Lw-iNbC  rjajex  akw  iITh  4«.'>'*i«j*< 
4LLCY  »"*nta. 
ae  aoa  T*a  j|«.   la 


taru-lUH 

rt»iLort»NT  or  a  aajcct*  roa  aaa*  ^t4i«<i 

UlT*4ri>'C    a'aTLltUk   tlxt     lu.OOl    IN.    DI4«I. 

ae-ae*  BTT  jK.   it 


4«iaLieaa4>M!(t 

Cukk'XT    BCFtaCNCtS    .N    «9IC.l    tNT0r^9eT 
Fau»  au«$t4~.    t»$Tt»«i  tiJ«3rt4k   »NC  fM|.r^t 
ttTra4iMa4j. 
40.«ea  4M  Ji»'  la 


aaiaLioaaaaaKt 
CLCMINa 

4  cu-raLHikatiit  »l».l^>»4r>•'  Jk  i4aja4Tga« 

4K4;    lkO"STM*4L     'LF4MN.    TtC-4kI«i'e&    4Nr    ■■tTca|4c4l 

tuartcf  rai»4r«»ioM  t^ecr<9LTiie  rnLl*'<iv.i 

arTTik.  464NK  •«  atTitoi   K4I  '  arnotLi  cafcaON 

*kL  aukT  ai.»u4i»i  c»*jii»()».     ,"a  «rria»  ie«.^. 
j*kL«a«   ia»i  Tu  iMT  ta<i. 

«U  -iH-    TC 


.1  ItTICS 


4rt  aNaOTaTto  ai4Lin«- 


»4Ta>MMC«L    4HaLT»H    X   T»»i   ratf    »lIWT 
(4TI0k   "r    4V>*-tTalC4.    HlkSILtS   "T    TaC    vj«r.<T 
IkOP. 

M  in  jk.  i« 


■Ml*!  ittauenfiati 


aL44T  LW40ik«  or  co<acTc  »i.<a«  BirtriaLCD 

k  HinM.    «T>>t>«Ta   XreN'«1   ».»S. 

«M  aa?  jiv.  I* 


III  iSTaucTMiai.1 
44T*«"aTieai.  4«aLTIII 

4N*LV*li  l»    •    tla^liMC   alTn  4  a4i«,</a 
I  4o4«TkV. 

M  Jiv.    1» 


'.  J  :t(«| 

4N4..Ttl4    W  »■%    t>T(<N4U.*    rHrSK>*l^9 

<  j|lTlk^Ta|r4L  »0IL   K.aika. 

lU  jw.  aa 


««tiiM<«i 

i)i»aie*NT* 

rf  »i<  or"»k»   ar  i.i^4<e   L./tau<MTS  roa  lI^mTlt- 

iMMVO   •4Ll    4«iJ    40cLta    4iM|N««    04    lLfCTT|C«L 

qe^iraK-'T  ►•«•   -as  to  <eo  r, 
all  iiK.  la 


M-S 


itlLloaaarMUf 
COnresiTi  HaTcataci 


coap-^iiir  HiTcaiakSi 

a4«>kT. 

ail  Jl«.  la 


iiM.ieaaa»M»i 

OlalMMtl 


4K    4-'N014Ttl,    aI»L10^4A4Y    Oo    NUIClk 

cusNCk't  4IT..  'LtcTitO'ic  conr.Tcai, 
ae-aOT  aas  jW.    la 

itM.IOMa»Ml(S 
•uTcaiaLl 

4aST«4Ci«  or  ac4C4K.a  u  •i(i4(.s,   acO'S. 
*CI*LLI't   kNU   MTSCUL4«0Jk  N4|ra|aL$. 

la        jh,   it 


•lStto«k4r»»  or  wr.«LlaM(D  atrovTs  9» 
vaaiouk  M4Trai4LS. 

TSl  jH.     1* 


••!»Lioaa4aMUi 
ackOiNa 

4N    4-'N0T4Ttu    aIM.I0^4AlTI    (.'rtCT*    o*    a£LO 

root  4»»T4Tio<.  fH  aruo  raj^aTim   larwurkcr 

or    VISa>TIOk    rk    THt    SO.ISir IC4 I lOk   nf    a«T4L%. 

as*  or  •£«•€' crs  fvn.itttj  at  Tat  •o*i»t  atec. 
n  itv.  aa 


■•tOLoaicaL  LMweaTaaics 
eiCT 

4  r4»i  arcta*  OkT  a«Ti>i  roa  e4Ti.    nigh 

TtaST    DIET    «4S   'OkauHCj    4T    T>«   »tTt    04    ta&jT 
eukCtS  kfa  '4T  rta  ntr.      4|m«  ^i£T.   h^'.im-  t 
(aci4L  -OA  rcro  *Ca(  u>cj  4t  oi'T  cH44a^i  jiiai«n 
TMC  carrainrfci. 
«■  wa  T«i  Jt^.  la 


itOkoaieaL  aaaraar  aacNTs 

aCCOHTaNINaTletl 


atco>taT  4>o  otcONT.aiiaTiOa  MtasUwS  arTck 
alot.oei'4L  'H-  ''«kiC4^  4rr4C4. 
•a  jiv.     3 


iiwiet 
MncTws 

M  Jl».      » 


Jl««  I* 


OOM    iW/^Lt   TO  •TIMIIIC   LSWINS. 


*9L*t1 


l« 


e*4.C't.«"»'-    ^Hl    <«C«*i«b   0»    'XHt   lit-   *S 

N  -iK-  ta 


MCOMTtaliMTIW 

•fCOVf»»    »»0    J«tO«T»«H«tlft»   •«**«»•.«    «#Tt» 
•  tSLMI'M.    "C    '>«"ICW    »TT»e«. 
Jl».       1 


CM  M    t'^U'lr   •ITwOuT  •3»t-THt»  MeCta«l»« 
IMO    I*   t<9D|T|nk.    M4vt    l«C«t«Kw    'X    t»»1«T    OM 

••otou«e . 

•a€  ^t«>  I* 


lit 

1l«t-«H«Mb    Tor. 


tit 

ic  CMtMCTttiatiM 


TMf  «moc"  !.»•»»  ttOjr  «  K.u«»  »uc»  »i  » 

MTMKSO^IC   'U»  rtiLJ    II    tfuOUr    CO«AIJ''«Il><< 
•OTM   y|*COU<    •»>  C>«41,.4k  '•0««>'lLI**tJ« 
VnCTS. 


lilt 


Of  TrnixtTiro  gr  atiMM  I*  <iOi.T»'Yi>u«« 

■  n    ana    AAa  ilrf.       ■ 


JK. 


biarr  Moti* 
tuMMONic  CMMcnai  tries 


«ent  or  •cvoLuTtw 
e*«it*TT«ii 

MM  evcicifoi*  w  sof«i>c>«iT*''tk.  Motes 

or   ■(VULUTIM  kT   VMIXit    M«.(*   0*   «*•■ 
—  It*  •••  JK*     • 


WAT-aiiitTMrr  i«til>  t  Mxort 


MU'IN   •Tl«<IS   0«   *l.L>rt   »w*    T»«W$I    CHtKMMS 

UBH.y   •U.OVi    •»*l    tvUilWJM   H.i.'-f'    •U.J*'    TITMtO* 
«U.rv«     «M.>7.»«    TIlMlJM    «U.OT    •«    111    «T*l>CAk« 

tnn.. 


»ooi*ic«Ti(ik  or  MM.xo  »eer>tM  iM«m. 

Ml  -!<•    »« 


n«>IMM.   •OU.ItTICt 

n»i<  *  •»H.vio«  o»  »*ojfei'Li»  iw»«e»i* 

a    r<l9t*    0»    »«>0»   »«Ti«l»t.i    iT    vTLlOlK    "J 
kM*M.    t«Cir«>C'    10    iHc    VtkOCII"    «*>'«    lOOJ 

•TM    «   ♦ITANIi*   «4.C0»    ."10   »   Ml^    Tt«t   »T'ft 
MO   Thi.    MbJtrTlLCt  Vl««.5    •*•€    n»OM  Tt»r 


•MILCH   TUMt 


M-OCr  TM  Jl».    IT 


MtntsnuMcuM 

MUCLCM    OCACTIOM 

onc.  t-«  W.CLI**  roTi.Tm.  ti  ••ry.iclti.T  mr>»^t.'> 

|«iTe   T^    *AnU1t0M-<>*T4l>'<l.C>^'-T»l    atVILtS    I^    ♦" 
»■>— il"!!  ur  rvfufi    mT^k  I.'xtNT   |<   t  »0M« 
traict. 

•  It  JK.    IS 


rM)w**><r    Lit    0*    T<*e«   WlxOlM    Ulk^< 

Tt»T  co«oiiio>»  re*  C04#««lMk  ^r  cirtm. 
aCkTtt.  'uisr*  kToe^S. 

TtT  Jt*'    It 


KNCM    KH.(    trMMTj*   >oa   »jlLt*   K*l   rj*M- 
TlOk   4*^   rb*    <M|.Tkl»   jr    MTIWWtM  *-<JITIVL>. 


■CliroaelW  MtTTSIMj 

ii«vi«Ttfc«iio*  o»  «o.«oi»«  I*  e«iof-»i««« 
(•Hiw(«i  KTiffotieiP  *.Te«i4cs>    u'»u»  o*or 
c>rr»t»'sr^  •»«»  cchmxtii  i»  ^oc»  Tt,  T'<«t.sTi»> 
T-t.  •f'l'*  ico*T«cT  •rttri  •fr»»t«<  ri«»  xkku. 

»•«    ilV-Lt    e»>»T4C    ••••♦•-•l.lOJ. 

*U  Jt».  »• 


•caaui  iwcMMicM.! 

OVMMICt 

tT(a»T-ST*TL   40110*  or   C*tk«»    Ik   >L..ilJ*« 
TMLCt   TO   410    l"   SOtUTlOU   Or   r.<''Oct>'S    IN»Ol.»- 
lb«  r«.4>4  KP1I0*   o»  exes  or  'IW*. 
40   «80   tit  Jl*'    >* 


•CMiCt    IWCMtMCALI 
M«tM4TIC    STSTtr* 

^<  411  ti.(ci*ir  •«uH*Tie  siMM^toa  It  jikcwwut. 

— ^— '  -i«  jiv.  la 


<MMT>«klOC    VTHICLCt 

rL4T  rv.tTt  "oecLt 

T.«  "Niiiai.   t<Ttr4:iiai»  iti'U*  4  trttsoi'ir 
rrer  M»tv  4n.  40k(:ut.cs  citi'o  (•cri.»:t»-' 

OIFruJtLtl    •'    4    COtP    »>.4T    r|,4T<.     I«"rOl4TtV.T 

oo*ksT»r4>  iv  i^i  kH4a>>  i.Cit'^its.  cow  4<«r 
*h*i.yit.^  •'  «.»-»wrt-«x»ejLf  T.*o«T. 

M->MT   tn  JIV-      • 


I  cneuLtTioa 


l>Cty«CI«»T    <V     I<iriirf4-Wt4(     4«    |M1<lt<4teM.** 
•kOCO   »rcOC»1»<    CO»$T«jeTIJ<l   (V    4   H.O»<«T»« 

e4T*«n»  4«r  '•i«eu**i»<  or  rt*  4uaf  ur*^  «.tt- 
Tookte  'iiicuniiT.  ^ 


iMMT.M.t'lC   MMleUt 
LMSIMt   WUH 

ii«««ti(.«tiu"  or  Ml.aci.  »*»«.  4i.i.eT»  'jr 
rcMi«.'  u»r   rn  TMt  4-<o  tAOOl**  •€4»  •.iT**''- 

aa  iQi  oso  -•I"*  IT 


•CM.CIWI  CSMTVUVt 
MMTIt 

ftOU'rtH.tnAi.    SVkTHCxIt  or    ¥&>TCMITt    4«   tT» 

•I  Jl»'    • 


«C«ccu.>it  or  v4iii4Ttoot 
CO— LITIOfc  Tccxaiauti 

H.lC'Ok   C0t>>U.4TI0<    H   ^T«LI. 
9M  Jl»-   »» 


LOOO   K*UM 

Lirio* 

PfTi'iM  4ktk  or  If. J  ttj  aT.«  vt4«i>   <f« 

TfHtL.    •■«0*rMOC»»Hl   »NJ    (.>»-OC..'|TT    i.n»ir«uTii« 

c(;NCtNi*4Tin>s. 

40-««T  Ml  jU.    I* 


kUMT    •OOffl  r' 

aCMmuDIC   WATIM 

'    4M  4'eu«4Tr   •OLbTio.  or  TMt  raoM-fr  »r  tool- 
klariUH  4NB  Mrt^ouliltAlii*  tu»k"uTl0»  ir  4 
M.U4T   afOy    tk    1>«    kT4««4TIII<l   *4.r|0M   Hit    M  **- 

■iTMHf  o«F»i*€'«t  or  iMf  rHT«if4L  rwij^'Ti's  wT 

T>«  oeo"    Ok   ItMrckAtMU. 

M  Jl«<     • 


<MetTii«.IM   MMICLCI 

LCMiw  nw  njM 

LI4U>M  ro«4<  Ot<AL4»MC<lT   ■ 
Ml  JiV.    Il 


rtk*   K<< 


■cuicmut  or  v4iii4TieMs 
racMH  kMLvtit 

4rrk'C4iio>k  or  thc  cuxjim*  roa  r4cri«i4L». 
«a  T  ••>  jw.  i» 


•CtMM  T\M«t 
T4MCTS 

STOkXK  T4kkrT*  roa  C4«a4  ruM». 

ad   »»T   VO*  .(K'      ■ 


•••etTt*  noToas 

IT«wcvua4t.  raomTict 

5Ta^Tui.4t  ij»»€i.er««..«.r  tc»t  roa  -|4^tkk4M 

ST4«(     l»l    «^»».»    "OTOa    |i«<sTI. 

•M  Jf-    I* 


aaiou 
rMati  (Tuoict 

ClK'i'Sl'*  '^  autk-^M  <»  ri,»«  »TuuilCt  or 
1*€  ooa'oest   iliieini*.    »«o  r»j«rHlr«ea  1« 
Ta»»$|f»Ok  "tT4l  $1   rii»*i.    itrori. 
Til  Jl<»    »» 


•MM*  COWOUaM 

nuoaiDci 

T»«  '•»>T4i.  »TaueTiMt  »  iOMr^i  TrUbUjai^c 
ai>noa4V>  HTn«'>ack  aooiiv  r4iTt*N, 
*   "-  «i«  jiv.  at 


•MU>««aY   L4T(* 

m»y  Ta4iiarta 

lUn>«aT   acPurT   ON  VltCXlt   I»>CCTS   4.^1    fi.k1 

Taaktrt*  in  M.r<«4T*j  rLOt. 

*lo  j|y.     « 


IKS 

rrnTMStt  ic<«aitTaTi 

Ta4M«i.41IOK  I*  roatj**  atu.rcx  rtLiTION  01- 
T«Mk  t-»  »rt.i.«tLliT  or  c»*<Ok  Ik  rrariT*  4ko 
Tt«  TTr*  or  C'»«iot»  rjakto  ok  Tcxrtai.i  airiL*. 

0«l  Jl*'     IT 


I  o«'«Ck  i^aOktix 
j|»>    • 


ILITT 

Ta4>i«L4ilo»   rf  roat it«  <tlit»»Z'>  rcw«TtOk  m.- 
IMfk  i-t   aJX-uk'tM"  0»   CWkON   Ik  rrariTt  ,tm 
Tk*  tT»>»  n»  C4k>iot»  rja^o  Ok  'fkrrai,'*  lt'(i^< 

9«|  JIK.    IT 


Ck(CT«orMtMt*TaT 

TMi  'ikt'irk  or 
cou^c  »*  e4««o". 


LATCa 

atCMMietc  Maaia* 

aou>'«4*T  Crk^lTIOk*   0»f<t    Tt^    T0OL-*vTil 

lkTrar4>c  im  pi.'$Tic-*ja4ik«  rukoiTiOk*!     r«Kii 

•  Itk  LC^ulO   L>ltriC4kTt    I<t  l>I.4tlIC   CMW-o'iSIOkl 

riasTic  rOM««ik<iOk  utjt*  rLuci('4T|N«  ^ttii. 
laT  jft'  I* 


aaMk  oieaioc 

C«lt«l¥|TT 

i14t>$Tir4t.    •OOt.l.   4<>»klCD   T«   THC   kljfjk   Or 

THC  L4>K"04><  rt,>i4Hr>tT.^  V  ce«  4T  lacv  <. 

4a»T«4C^    Ckl». 

M  JK.  la 


KMMin  |.4IWI«M 
CaMIW   IHTkCT 

"■  •    •t^MOU   'Pk  CST4«ClS<«lk«  L.kalk«   Okll»a 

C*lTtai>  ro*  r4>4it*-«<tc3  4iart.4Nt<i.     «tTMr- 
r4IIC4c   "au»l..      xtlik  L04US.      '4T|f>ut    1*fcT*vn. 
ST*rk«ix  tkviLu^s. 

•  M  jI«.      I 


Ikvt*W    "tTM<~5    »0«    jfre-'klk.TlOk    or    !-•<»- 
0IWkSI'>k4k    kiB«0NIC    '^O*    «((lv*     «»COI     luUkTlL 

■ooits  •iTi.evT  •iii4t.  iTNMcnT  4T  turtas^itc  ^i-t-t 
tT*(4k  'ttf  M  )«^at. 

•  M  Jtv.      • 


tan 

THC    "TTttklC     VlSCt^^trlC    Ilr^MtieN   Of    4 

CTV.II«k<c*L  a***!  TutC. 

M  jt«.  a* 


•caaraioMt 

acaoMi.  KNta4TgM 


IIIVt<Ttl.4TI0*     or     Tt^tC4NTa|,,«C    UftW«lk«T|(l 

TfcMaie-fS.     'iiTtLi  ]*<ta<.     V'tiLiiTK  r(sr«. 


CAm 


TMT  ri*tN»t  »kr  ik»Ta,r««<i»»Tirf»  »or  cik»T.m. 
"JaoSt-  rHMTNiTi  4N9  CM  4L»-'lk-«**r'>'' 
TtT*4C>«.oairt. 

ir»  Ji«'  •* 


•CMTaiotc*  >r4ei 

MtflUXMTt 

MMiomrkT  >♦  »ioa»TiJ<i  ac»i»T4»'T  rajrtt- 
L*kTi  r^a  ^^*  "•!  r4j  c4aT«lMc.     lkTi.«%Ttn 

kCkCco  rH4kac. 


•CatTiw 

•itLlotaaMiltt 

4k  4«<k0i4Tffc  «i»«.lo«a4»«»i  »"«£'»  •^^•*i» 

roor4i.i4iio.  '■H  .fw3  -airtaTiMi  ^^^<;^*•<l 
orvi»-«iio«  c«  TMt  »o.i3iriC4iiok  or  ..•T4I.1. 


4IC  N4TtlllM.t 

^INt 

Ta4kM.4ilo»  -r  roaci«4  wcit.ro"  t»»  «oi 

tk.  or  etkk-ic  raoj*»c»». 
TM  jt«.  a* 

•ccai^ic  a4TtaiAtl 
aaaio  ceuir^Mt 

T«4",«l.4TI0»     or    »flafl»k   «C»t*»eM   Ok   ce«4Mic 
Kittlll4l  >   ria   ursIftM*'    ar    «4CJ<'    C«*IiH'"».'<T. 
"14  il¥.     I* 


•CHMMTCa 

r  I  tat  art 


Fiitt  cMkONtir  ntac'TS  4i  r.i*ae»iOk  fa-iai- 

TOk«   Ik   «I«'-k»fT  r4I>iT  Mlark*. 

ao-aoT  TM  jk-  i« 


» I  ;aalUTitn 


<41TII«  4CL0Tt 
4kl^lWa<   *tA.«Tt 

Tx  »Ck»'t'  raortxTic.  jr  t,#cc  TTfi«  or  hi. 

rViaiTT    '4»1    4LW»|kt*'    4.1.6T*. 

Ota  Jt".  IT 


*"«KaeSi*i*n*it*Ti«i  iiLCcTMHieti 

»ie«"cu.f"'i.»  ic»  •*"  "'T  »»'onH* 
toviirk(«T. 


44  IN 

roNiikuikk  kriCkajH  ON  THC  i-'rccT  er  -iikM 

•  t»«T    •4ni4TH;«'   Ok    lk»OL»T0a». 

lit  -"I*-  »» 


•C4T4t,T»T» 
ruCI.  CCLLt 


ITiSte  kitsfkit<tuaraec.T0-tu*r4cti 


•CMdaeuT 


TMt  -Oct  or  »u«w  tut.  »«rea  Ik  tmc  ."utim*. 

•IT  J'*-      » 


•CaTMH  ■4T  TUMt 

tticnwN  tftrnt 

4  o'MOur  ►4»  tuni.  L04  lai.'  i><i*>  r'avc*"*' 
ikc«iru*4T|kt  iitcTrON  •jo  or  »Xo«  akrv-Ck 
««0U.4T«ek  "tsi't. 

■4  Jl<>       • 


TtJ'   or  "l»i,'t«4k  »«ooiO  WK»iaT  Ckwirr^kT 
4«c«a4'w(H.  HI  4T  4»$»««.»t  rvk«a  »ur<n.ri. 
i-MT  T»t  J'*'   " 


•CM [taouT  rauiancMT 

to  OtTtCTfM 

I 

,   •  Tt'Hkloof  »aa  oaT-lklk*  Cenwl  «»T4  roo 
I  4t»»u"i  titfTkokit  ei«eJiT»  •»  i>*a4<««5  -a^eu- 

(04. 

Jl«.       • 


•C4TMoe(t  leueraok  rwacti 
alcao«4vc  touir«««T 


ocvii  ornrkT   ^   iM|k-r|u4  C4.h30i.S   iiu«>kLL 
H)Ot«l    rr*    »»r«.IC4llOk    10   H,>-*0*4»f    »Jk«». 


e4TH)Ot 


K4TM0eiC  aaoTteTiW 
•CI^IMW 

t»4c"4Ti»<k  t»  ikraciSto  c*  r4TM00U  »ajTtc- 

TlOk   Ok    4Li-»'IH<"   4l.t0T. 

>D  »eT  TM  -'<''•    " 


•C*«IT*TION 

taesiON 

r»rfi"«.kT"-  »•'•  O"  e«*iT4iiok  «■<■»'■'*  •J*  „ 

SI»T4Nir    or     CC4T|kfc«    4.*UUT    'x    iL4»»-.»  H*Oact" 

cr*»T  »'ia»ta4Ti  racp»Cn.e«»  ik»«"iti. 

tT»  ->•••    '• 


•cnxt  itiei.e«Ti 

•  IklMIT    tTtUN 


•••t  CILI4  u-  etu.»  or  koak-i   kuaik..   iktaj- 
Mcr4Tie  •ii.ukt  criTMe-ij<i  ru..»'Tio*  t"  t"r«.i- 

C4TI0N   kOT    4*<0(.UTtL<    *k04k. 
40-M*   •••  -»'•    >* 

•CCMTairutak  ritkOt 
••t  rve« 

Ta4-,«L4ii(<*  f  »oatiti  «c»€.»cm  Ok  .•»  "Ori- 

Mtkl    4«'>    •*•!    1»4k»rt«    Ik   k1T4l'k»   rOTjk*. 


•CCaMilC  rttcat 

coHaMiTt  naTcaiakt 

lNwc«Tl»4Ti(i>'  or  aOtOl*.  lk  eiiof-rnta 
iBkiMi*!  kri»r'«acCO  k.Tc»l4L»'     »t»»lk»  r^ir 

irj;iTiir;Tri;:7?tL«cTt3  ik  ^x.  to  i«..T.k.u 

THt  rtTTikh  ico»T4CT  4.«cti  at I'cta  rt»»  ki-«u. 

4kC    Ilk^t    r«^»»4L    4kr.,4-N.aOJ. 

•It  ji«.  a* 


•ctaaaic  ■•rtaiM.t 
CHMntkn 

»Tatw«Ti«kik*  ckaaatuM-cca4nic  ceNrwtiTK*  »t 
•LLrrik*.  . 

«e  lea  •m  •*■«•  it 


Ktaaaie  ■4Tcai4ct 
rtaaiTit 

nvtiorarki  xr  4  rcMRi'i  N4irai4t.  wit4«lc 
roa  •rt*4Tiek  4^  a»e  «•  r<4«  r^*f  la  4  ttv 
SHirTCk  orvci  "rea4Ti«  «t  •-.•no  rac^-ickcit*- 
«••  J>»'  «• 


(«»i.Lorkrki  rr  •4»-^a-<  4kv  **o-uc<-kc 

TTf«<   rur   lk»    lk  kUCLCM   MC»T|0   TkfMklOklC 


I  a4aTieLit 
iTTtatat 

r40i«Tivr  (.o«i€CTlo.$  roa  4  (•L4»»  Cr  scaTTh.- 
,  ur'aihTM*. 

•ae  Jl»«  »» 


)  r4BTICU» 


i..,..4|gM 

eciUHic  aaTTRIM.* 

»T«,'STMrkIk<'  Ck*»»iUk-Cea*nle  CONTrfllTt*  c» 

4Li.nrik'.. 

•e  ■et  tM  -'<<'•  1^ 


•CMMonluM 

CKITaTtON 

LOW   'JCITt'     •T4IC    Or    C«3"l-'    »i    •«»•?    •«•"" 

ikvrsTi'aTi."     »  tTunTl<«  fHi  p.i-kT  or   ^t  (CtNtx. 

SI    »|T»    ?    ktl     L»t$14t»    4i    jlkfc.»$    4M>    IN    Cjlk- 

eiOTNCt.  S4IIM.  »  aoo-C'«'"'*i.  '•*»*  »<•••■•' 

4k*LTZk.*.  

IM  Jl*-   *• 


•CHKOniun  4U.0Tt 
cenretiTt  N4TCRiACt 

rtvtLorHrwi  «r  cwu),t-riT4k.i'«-»«4««.%iut 
0»irt  c'»krw«ITi  4LLPt   .ITH  -tlft"  Tti»t«.'jat 

0«ir4T|->k   4K)    l»OSI0k    »t»l»T4k.»l    aOLLt-<    ••«'' 
STkfSS  •tLI'vtu   VtlflS. 

40-«o«  arr  ■>««•  IT 


KM>enesoM!t 

RMUTiea  cmcTt 

•tOv'tO    IkCI-CNCC   Ok    rWtlSlfkT   fHk««5W<e 

4Bi»a4T»ok»  I .  "let  ia/i4juTtc  'i  to«  jiit-«4it.. 

MJ  Jl».    I» 


raoccouart 

:cirie4Ti«Mt 

•ITt    4CC»ri4*<eC    Tiil    r*JCtO-»C» 

jn.  la 


KlVIk   OCrCNM   tT»T«Ht 
4aM.Ytl« 

oisc'isi"*  w  CIVIC  itrtkif  4ko  cor.'SiT* 
|T»  p«a^a4««> 

40-«0«   •f  ■"''•    " 


•CIVIL  ocrtktt  tVlTtNt 
IMLTCa* 

fO-'-klTv   AlTITuOiS   4«n   4CT.P4  Ok   1H»   r4tU»»T 
S»«LTt4    ISk'<.. 

M  -IV.    « 


■•«T(N   va. 


IC4L   •C4CTte«t 
t«Oei4TI0N 

1    K4T  Ta.kiri"  Ik  4  .4Ntk4a  y>jNj4a>  L«»tk  oa 
«i  rL4Ti  kit"  cc'»ioe*4no-.  ■»  w-tkir4L  nj*- 

mblLle'lUk* 

Kae*  OM  •'■V-    * 

_  IC4L  •aaraac  4tcirr« 

D^CeMT4M|N4TI0k 

;     •tCO'tat    4'u   oeCO»T.kHi4T|0-.   kC4§U*4»    4rTtk 
IU.0«I''4L   kkri  rt«kIC4..  4Tr4CK. 
^  -"  a—  ■<■••     > 


„  itoarrioM 
i^acTiON  iiiCTiet 

•«L4TieN  a»i«€Ck  rHjToejkOu.T|viT»  .•>->  cmcm- 

irTIO«   »lklT|'»    'Oa    <T4»IC    ^"lOL    CkT*T4t«t 

9enr4*i«0k  »ITm  TMtn«Eiic«».  kC.'L. 

Ml  ■»»•   »»  . 


•CIVIL  ocr»««  tTtTtat 

TMTl 

TtST'k*  ri.ii   •M.rkk.^c   •u4k»  >«  ori««TIjk»  .T 

THt    r€,)'«4L.     «T.rt     40    L0C4L    L«.*CC».       ><«0I4T1«»1 
4K4LT$I*.       -V'I»«Ik».       34«1t    -««S$>*«T    Tt^T». 

4TT»eK     "NT    •••LTt*    Sl4t    r«klOC».       r"ST    ^-^L'tk 

rfHieo*. 

«o-act  oaT  ->>»•  >• 


•CIVIL  ocrtaat  tTtTiNt 
uaaM  aacat 

rtrt>st  $T»T»at  tv».u4M0k  .nt  'ii. 
•»>»T  iM  J"'   '• 


<WT 

DcreatuTiOM 

T»«  lartitNC'  or  «4re   »  »T»4|k  on  i-ti 
trrrcTi><  iTat»«-»Ta4i..  atMkviv*  or  4  «»-oi.ieLt 

UTl«4T'0  CLa*> 

•a*  ■<«»•  " 


■net 

•tv 

4  no~ 

I IlllZI 

Ufc'tCC 

I  laTkSI 

4Cf 


■iriru    ukatl«)V-»IL«4k    cLt4Vl«t     T»CMk|tO» 
.«    T>«    4»»4kf»T    »4'«I4T|J»     04     Cl«.»V«.l» 

(wk&v  »iT"  ca*e«  tCkC-i-  4kr  »*»ci<^»k 

"k    M»»   k'tk   U»tJ    TD    TlTc'klkr    TM'    Tk'IC 
Cki.»4». 

L4A  jiv.  ao 


•CtCaalM* 

•tM.I0«a4^ICt 

•  cu-ra4..*»»ivt  •l»^I0>«4rwT  Ok  L4«jk«TuaT 

4kU    lk„..$TkI4L    r|.t4klk.    T€C«kI-ltS    4kt    «.TfI«.M 

tuitftci  •%.»4i;4''i0ki  t».tcTi«OLTi":  r(»Li»><lk«i 
•TTTiNi  46«.~''   ••«3  kiTti^iii   K-ic  ar"t»«i.i  r»k*'<N 
4kti  aoi'  kk-OM**  cokrju.<i».     ■•»»  kcriK'sek.!. 

It)  jIv.  to 


fOLU   aOfckK*  »kO  »»iao»IOk  «»    ilLVt"    C>*.0«1«» 
CT|L»-«aiTTLl  Ta4N»lfI0«i  ra.fTuar  4^1  T«4k>i- 

ilt^    Tt-rf«4lL*»fl     »lti.9     «t«tk<TH. 

■at  JH'  1* 

.eaiec* 
ikiuct\p>  ecareuwt 

KkSlTT.    VI»'0»|T».    4»J    V*»«Ct    Ttk*l>k 

sr  vrsi   TtcrNLC^kijTaf  jr  VCL«'  »0(ii. 
«r«.  4k"  vr«i  Hr4T  f0   «To«JLT»i*  or  »*..»- 
Blur  r»."<>ai'H.»i  *o»r  t«e«Jlt». 
•ai  -"«»•   •* 


•CUtkIN*  C0l»8U»Ct 

•ltLl0«a4rHits 

4  co-ratkf»i»t  »l»wlo*<»rH.   >•  LapjkaTjar 

4k0    I>«;ii»T«I4l    -Lt4k|k..    TUHkl-lC*    'kt    -«T£»I«fc«l 

SL-araCi   rn»4S4'IOki  cacMXrHC  rntlkilk^i 
•fTtiK,  kstkii  •'«  (CTiitii   »c«it  arke««Li  rtfm^ 
4ku  kui'  "kHOvi**  ccNT .*(»>»•    ,»a  »rrt«»«et<. 

J4M.4kT     l«»l     10    k4T     UjJ. 

»tJ  ■»'••     '" 


T ITtl 

eonaetioM  iiadttTitH 

rV4».'UTj<*    v^    »4LT     •r«4T    COkrOSlO*   kt»l»T4^^.' 

or  riv4  eHH«H«u  ria^.r*  3»  fc,»»Ta4TC  t  »TiLf 

at4ll«a.<S    STlr^,    H4*NC<IJ<    »Lt-'»    4*0   -L  Jkl'M* 
kLLCVl. 

■■  JIV.    !• 


•CLiaaTOboaT 

OIUMML  vaauTioM 

riua«'4L  4IW'  •km.4t.  •4*14110.1  or  Tk(.  srtCTkaL 

|kTtk»lTY    t/T    u.»a4VI0LtT     JUT    4.^    CLCOkk     14014- 
TlOk    Ok    eLO>«Cl»S   04T»    4t    J4Ve4.     »«lT7k«L»V». 

OM  Jtv.    a 


jIV. 


•CLIMTOLOaV 

LaaoiNt  riCLA* 

CLlk.tOLP*'  'oa  ac«<la£  »ia  »oacr  e*»t.  at* 
jtaxv. 

ae  «0T  vTi 


dO-OOH 

•ctwa  e««c« 

IIPBMHii   MMATMM 


om  T*  uitLk'tt  ii#««ate  H»<*tai>  m««i<i>> 


i*M.iiio  raeiw  ««o  ^ir,^n  fiairt  mms. 


uwtwuum  tTweruMs 

eeoTaoL  rtciLiTitt. 

M  Jt«.    IS 


•IVC  MtTCVTIt* 
MOTOWtMie   UMLTtl* 

COkTiKxw  v*>'i>\;s  rTi,i«'V<lCU.  '•gt.kv  (#  •«(• 
icaiMo  tfCTlrMi.  w«»»t. 

M  Jl«.    t» 


iic*Ti«N  uTfixina  i»a«m> 

MItMITtt 

kctcvcs  uu  Hic*OMtn»«irc». 


•CMIW 


k««l> 


•MTi«M*TieM.  nanct,* 

r»u«ic  MM'.^iix  i<  ««.'-ol"t<i*i«(u. 
*l«  Jl«*   |> 


•iwiet 

THiitiHoi.3  uatKA^oiik.  tot  «TSl'«  or  f^xt«« 

«uLTi-au4ac  ^len^t*. 

N  Jl<<     * 


■CWWTM   ITWMI   nCVICU 

•niCM.   MTMIM.* 

iMiM'akir  '•.'■roi'grte  '•<tr(«>*i.*  *o»  4|*m 
otMiTT  coM«ui4»  Mtvyitiai  »  Ci'Tt*  ri.r<atKU>- 

»«T»«|4l»i    •«r4i'4i||Tt    t»»l    COM-MtTIOtii. 
▼«•  >l».    ■• 


•ICOVf»T  ••MVIW  or  CX3-«J*«(C  "tUkd 
III  4t.u>IMti''  (k  l<l«L>«<Cfl  4T  j'LOTr  Mt.10- 
MkLTION  <e><|t|>^  or   utmllun.   tine.   •jOT(«. 

4*0  siLvcm  iji  uMatxefto  4«c-w4tr  acL'^OMw. 

JK.    IT 


l>|C4TtOM    *T»nM» 

iMcraomwTic  ««a.K« 

4  -vtMS  w  grrinu^r  tUtlvi**  u.tC1*JoMM- 
TIC  (WMT  nrm  4  •«•«  S-<Jt<  Pui  a«i74Ti'f  4  |<  wt 

MCr*t4*ILT   tr«*T4l>T   0«   4  40M. 

lU  jIv.     » 


KWMimTiflw  ■ummi' 


KIV«TS  )W    T>«   tUa^NTi  or 
VI. 


,\HUtl   Im9^ 


rou;  •eml'k  4>«  (arajtiM  m*  *il>i«  :>vOhi«> 

0liCT|L4-«*|TTL4    Taalltl  riSOl    nUrTuH*    *<•-)   Ta44iS|. 
Tig*   n-fu'fx^f    Tito  »T*»».»>«. 

JIV.    I« 


kie4Tia 
eaetw 


•  WfalafTtk    tTUrr    ^    ttfW4k'    MCVtll'M    Ik 
MWVaPflN   4   r4Tl«l>4Tle*C   THIM*   Of    tT4^l   l.»^ 

Millie  'oiAitio*. 

Jl«.   M 


ttCd"!**  «U.*S  'M   ^(414111  •'•JObCT   .iJCi. 
•U  JIV.      • 


riUM 


r4UL*  i»<H.4TiaM  »v  .o^AiTui  t.Mie> 


in 

tlCr'«.>««S  «^    n««|^|TT   t«tkTaA  »0k   -|{Ti»> 

■ikftM  tia  aikmiMMlj*  ct««c*. 

•■    ■>*   MT  Jl».      • 


Cli^»M   ITWII  MVICU 

liaai«4i>|r  rn^ToiaaViC   «ITW,>c*  'O*  viih 
MMITt    cen^t'Tt*   alBMIfSl    *   ClMCb   Tt«>*«t«C4«T 
«4Tni|4LII    M4rK>*M|Tt    IT»(   eOVtlTIOM. 

M  Jl»>   I* 


IMTWIJk  MHCVSIt 
ILITt 


••<0>MtI4T|w»  MMCCwUHC*   4IU   'kCTOMttl. 
OMMlHXlTk. 
a»«M  M*  '!«•   I* 


)«AT  ar  MacTiaa 

iMC**4ii<«  T>«  MjTi  or  cana^arieH  at  iin«o- 
ouciaa  •■■  |>«*T  aOHMTjac. 

ia«  JK.    • 


cuaaei— )• 
)«T4caM<uiiie  c< 


•«T4>  0«l.*klC    COkAJUaOS   llT   ISA  raOThl  1    tkj 

Tumff.     •nc'iok  o»  cJ'*v.t«  '>»'<>*j»  •itk 
•»l«N4an  atitMk'l  tiio  .ir-iim  ^iivtiirfi. 
MT  Jl».     • 


•caan^i  »4ai4ak<a 

runCTiOMt 

riT.»k4(.  i»».rT«4».  FjMCTlONt  "*  4  S»<«»T«tc 

0»Hi4Tj». 

•ra         in.   IS 


■cawvaiTi  iMT«iii4La 
•UkieaaAMtitt 


coHP^siT'  »4Ttai4<.t>     *«  «ik«<^4rro  «fM.iOb- 

M-Y. 

•aoa  aia  ji««  i« 


ei44-etTic  I'CMkiaukS  rw  MTteiiak  a* 
wtaaaa**-  e»,^»i.»»iok  in  4  <T»fawwic  hi«« 

T«li^a4TU«t    4IK<TM.4k. 

M-aaa  «••  wi«.  IS 


laa 


«T 


"iTiflaa  "T 
••CHMira*   ««L.    1. 


t«iiLiiai^  aTcTuTicAC 
.«l«.  I* 


riaa 
MTtCWTICM.  MMcvaia 

vaa^cT  WLir  •  coNMtrioa  »Tuei(t  - 

Tkt.   rOukOalTO^*   or    ■«Nt.avllLia«tUM   ST4T|«ri 
e4i.   aCCMMICS. 

Jl*.   M 


aiTf    IWTC«l4t.* 

ctiunic  Fiatoa 

lNvi^rib4Tiuk  Of  «««i*>  Ik  ni|oc-«i«c* 
in<iiM«i  ii»i>r«iieie  ■«<Tt4i4ct<     u<*l<.*  cno* 

CWCKIk'kTt   4fl.r    COHOUCTfl    Ik   j^OtO    TC    1 4«t«T  U^Tt^^^^ 
TX   •CT'lNb    IC0»T4CT    4.«t.*l    Mr'Uk   »t«»    Me«lt  ^it, 

4««    aiVLC    FIIYS'4L    4^r  a*W*0}. 

•  la  jh.  f 


lira   MTBUM.* 
lk»<  au.*ra 


eCVtUOMirkT  «»  C>«<»«-T|T44l|M»HU«»k1IUk 
•»!»*  C"«»OiITl.  4CL0T  •IT^  tlan  Ttl»t(l4Tjl«C 
ei|F4Tl'<«l    4*«    fketino    4C1I»T4I>K.'I    ROU.!.-*    4J<0 

*TacM  •fv.l'vtii  iMtrTt. 

rr  jio.  IT 


IITI    IMTVIIM.1 
KITWMIOM 

*TlltM«Tt«kliM>  CM 
AtkCTIkX. 

•sa 


oaT*  TaaaaniaaiaM  avarcM 

II«>M"»    ufllK    $T4T»0.    *#»»••       COI^WIC-"    »»»- 

Ttk  p«jviO|»«  4   «tktCLc-<I4l*kT,.''  |.|»«   t'rat'k  4 

kfMTTt    '•4C'I'.k    ST4TI0..     «    IMVi    C<M»wT^1     4Vt 
e*T4    n<'MkT4T|r>,    CMPUAIa.       ,.''«<><«kl      *- 

Kaim<><i  4«  ><'»t4«  «iM<4rt.     40ciii.i 

OUfkll-'IOk. 

MS  Jl«.      * 


tmmnvt* 

DiMMaia 


4k  ."ii0t4lct.  •t»i.l0<a4*«r  Oi,  «tfiC4.. 
DIaaNOkM   •lie   'C(CT4e<IC   COnp.Tcat. 

"  "•»  Jl».  I* 


•ca«MjTiiu 

MIkTCMIKt 

mO^CT    •«<k<T4kT    I.    4    •TUO'    OT    TM|    »(4*l- 

auiTT  •*  ktLiKAT  ra>k^rt«  Mi^rth'kcc  t44*e 

Ck   »««    "«Ik»t>4»XC    8»    .    •Il9T    iITt«    T>^ 
•4»»Ik»'3k    <|i     "C'tttM    M:t9>    v»    »4aC.       «lfclT4i«» 
»l>T{«i^l    VS    '0kTk4CieN    k4|kl'>|4*rC> 

iTa  jh.  m 


•cawikaaTiaa  tiuils 
entcTiaM 

ri4*-«lLlT«    "»    M<«.<4r:w    4llC«4»T    1.4IL>    44    4 
••»»»   «•    lk»i«0»»D    (rlkl.lLITT    4j    4N    4lC    •«    "11/- 

alk  cokt.ttiria  •'cviktijk. 

•a  ji«.     I 


•caMTaucTiaM 

T1»T» 

•«4k"4T|'«i  c  Titf  ti*xtu«4«,  «c*>0»*«  or 
Ofkf  >u»CI.S  tr  -fi«4»jc  LOulka. 
•tl  j!».    i> 


•caariKMi  i«CMaMirt 
Tt«aav 

Kk|X4*   Ok   I'-nTlktwi   ^C-^tki'f   4»IU.<tK    4»   4 
ce«<»lC   *>»   TTk  L'CTb«tt  9«   tie  •^•kCIPl&l   W   CUt- 
TlkUik   •«Cn4klC<    4»   »C4<>    ll    T>H.    klfcMT    ^    4   aik- 

(■41.  T^oai  w  Tii4ki»iM«4rieN*. 

4*S  jU.    is 


IC44,  wTMana  4i«  MaewuM^a 


,»H»eT    »l«f»-T|H». 

•ta  ji*. 


IS 


*CaMTML 


*IU*-CfU<ifC   C«l»J^|Ti«   *f 
Jl«.    IT 


iTi  MTcaiaia 
arratLie  TciTiLta 

\ 

aiMOwTt^v   ■t«0«Ti    Cjomilt*   V   MfTkklJ" 
Flani    'ITh    4CI^|IIH/k    ■.MOM    4NU    (ITV    4k'J«l«l« 

«*ii«aa  Tsa  Jiv.  I* 


H.M.k*4K  rk'>ai.tk  I .-  cjmTkow  THtem. 

•I  j\1.    IS 


FTN««ie  STSi'na  *iti  4«^ic.T|eN  Tk  Okiagt. 

M  Jl>.    IS 


•cawraa.  svsTtxa 

iTTITUDC   eOMTML    tTITtnS 

r(Tt*klk<Tlai    0*    MlTC-ilita  ni<Tia>*    aklCM 
M.ke«   c^kTkOt.    or    •    L|lk4«    »TST(.*   or   m|..<wii   Timo 

trceMO  ••%•  Ik  4N  r»T|ku'<  r4S.<'«i. 

H  j|«.      « 


•caaTML  avsTina 
Tie 


frantiTT 

r<M.l.aM«MT    XT    4    NC.|44k(    T.^*M4C    •4*'<I4« 

raa  uai  Ok  •«aa'«a4Tivci.T  eoei».-  thmmi 

CM*»«Ck<. 

pa  jk.  it 


■rut 


CUV 


tmc  t>vli«>c'  or  iwrt  jr  iT.«<ik  on  \m. 
crvcTivt  sTiif t<.sir4i»  a04*vi.<'  or  4  KfiOLtiki 

S4TUI4T*a  CL*«. 

«as  iXi.  IS 


w-« 


Ck  jtaccT  ri<co-Ti<v. 

M  JK. 


•caMTaoL  s*ST(Ma 

oirrcackTiAi.  laiMTitna 


IS 


r^T|«4i.  rvXaoL  or    ««.lkC4i<  •Wkaautt, 

»T»Tt<l». 

9*i  jh.  is 


<aaTaaL  »viTt«a 

MTtVMTieM.   4MkTtia 

CONi'kuoua  r^atl"*  jt  t^  Ok-rrr  e0»tax 

»»»Tt». 

sat  -<«»•    • 


•ciitiCM.  4aacMM.i(i 

cakiaa  tworaok  Bcaaim 


•ctMCCtiak 

M(«T   T«4NVta 


MttTOi 

M-Ma 

•«4riT»t  I 

r("*aB 


»Lui"  oy-iL' fu.  "»Okt»»iS  I.  »T4r». 
44  ^w-     * 


•caa«-«r* 

cMTaieact 

4  I,  .t  »rt  »"•  ofTfoxKi^a  !►*  ceo«-i»»  Ti»- 
rrK4Tu»'S  wr  Kw^a  c4*i*i>ics. 
as?  -•i««  " 


•caaLMTs 

a4»*cNara  vchicus 

•tKu'T  k«  '-•  c«»4ii«lklTT  rr  ceOKsrs  "H" 

4t1r«0T<«(    ru<k'«>    »TSIt4»    eOfcl»|kl»t    .LJWIkU" 

rotirokfTS. 

aas  ->«*•  >• 


•I  ■vsT4k  Moceca*         

|M4wv4cv\#iMa  ivTMaoa 

c»Ti'4t  i«»M  e»-«»"-»a'/u  k4ki^»fTi»»t>ia 
MTKX»   4kk  r4c<i.nits. 

*it  -•<»•     • 


•tivaTic  i.4TTiec  emcTt 
Mxara 

T«4.«k4Mw  ^  »o«ia<  i«st.ae»»i    tiSk«»Ti«r< 

S'"itT.,»n   Ik  .(lO»<i  at    <€.4kl  gr  ikCKfiTtat      ■ 


4u.eT» 

aca«u.i<i"  4t.i.0T« 

fTL4»tO  r4ik"«   !»  '-i  '"ISi'^t  or  ki»- 

WkTIV.    (.IKI       "t'4l»l     4St-H4»^'<«W    a4<»I.LIU»« 
Cer«(4    »tTtro    .'TM    l%4.U4T. 

M  jK.    it 


•coaactiTiok  TccMitauct 

UAtT    MU*«(S   WTHOe 

t.4  •(TL*kik«riok  Oif  rw4kti'«»  '04  tia.t'L- 
»Tir  ni»4  ,.  ,k»  or  4  .it  «t«4i.U'->  kf4ii-Kj«»i» 

C»|T|l|-\     |kv'<«.<'Ik»    kl<t4'<ltCr    •C»IPM4k<. 
M  ■>>«•    IS 


•^fTSTiL  k4TTie(  oratcT* 

4l.h«>INUk 

rt»i-»»  Ik  4n*«Hk("  ajt«e>*k  r«o-  i"t  Liauu 
sT.n  .•*i4'i.k.  or  .4k4^»  co^tkT.4iii« jn« 

ooikfHi-.s  T»">t-4TuW  -kJ  r-t   i*«  "•'  '«'»^' 
oerfct*  rck-*  . 

■a         J«»-  IT 


•caaacsiok 
aaiLca  ^uacs 

•ISk-    Sl.4kl     fl»4»4T<S    ••*«    a-lLl»    »t- 

TikTri-  r«.  ,k.|.»»l»  -r    wTISk'saikt  -IMMVI.. 
a».«ot  asa  'I*'    * 


•caaaeaian 

iT4iiai4s*  anck 

f»»»»»4M0-»    Ok    T.«    Ttulkf    '^r0««4l!>k    Or 
Slk«l.(    '•»4T4l»    or    •JSt''<|tlC     .'41kH».    »tk»L> 

41    <    r„«C'I'«.   t»    C>.«*a..1tlJ*i   0"'»kt4UJk    »<^ 
T(«rt»4'k«ll    CO^*"!*©.    JH-   ■k'l»»«T   -•'»   '•» 
CT»*«    »<.LC»«. 

•ar  ■'tl'  IT 


ITST4I.  k4TTi«  Brrtera 

4Lur|HUk    4U.0»» 

•tCbVtat   ktM-VIt*   Or    cJi.3-»«»«tJ   "lI'^Sl 
III    4ku-lku»    v»    IkrkOC^C)    "    -'LUTf    »««-""-. 
SOkkTIj"    »k»«ni»'«»   or    .U4«.»IU.>i    llkCi    !•«"• 
4kC   Slk"t»l    <:>    JN4U.0»CJ   4«C-k»ST   oOlO-ICk"". 

40  toa  rra  •>**•  >t 


1 1  ivsTH.  MTTiec  omcT* 
Dia 


4aTiT<c  L4TTiett         „    ... 
'^i-aiT  otr»«4CTi«»  4Mb«il* 

rtTf.«ik»nf  o»  «u«i4k  o«.»i»4Tit.  jr 
e»t»T4cLITI.«  rr   4  .^»;»»«T4U.i't  rcc*-*?'  *» 

•-•4T    i,tr»i.4tH,"tTk». 

MS  ■»*•    '• 


•ceaaoaiaH 

STUL 

rrri't  «»  -t'4».  «4«j«*i»  *k» 
urc»  r.'TTp*  c"««t»lo.. 

^•0  -><»•  >^ 


MMTkci.  rlkia»< 


■ceaaasiOM  iNMiaiTioN 
CMaoMTts 

r|.«    rMBfkMr    viaMCTS  4S   Cw»«0»IO»    twl^l- 
TOkS   l»   4Hirk/»»  •4|«T  »«i«>as. 

40  40T  *sa  ■'I"'  I* 

•caaaciiea  iia<taiTtaH 
ria««>iT» 

•  V4k  •4T10k    ««    S4I.T     *»<»»    eO»»niO«l   ■««l»T4kC» 

cr  riyi   CHk'Xf'r  riiti«.T$  «*»  s^«t«4Ti  or  »T«tk. 
ST4tM.i*(    Si'k.    "4l»»*,l>»-<   4U..'*    4>'0   .1.  -"I-W 


ST4 

4Lk'"'J 


jH'  I* 


•COSTS 

MTI«ll4T|eM.   MfVICTiea 

rtVkuarnrkl    >»    COST    tST|k4Tk    rtCMNI'M<S  rOk 
ruTiai    •f4r«^k   »«ST|kS. 

40  ica  *vt  ->>''•  " 


«ceKkTian4Sua»» 

auiece  kiuiuaisuar*u>T»*auaa4cti 

rt»t."Si!  tysi"**  i«4wJ4Ti0k  ,'\.  VII. 
«»-»T  laa  -■"•  1* 


•ceurue  4kTtm4S 
ritio  Tmoar 

kC4«^ltiu  i«'Vt»Ti».Ti*i  or  I'kirmWi. 
rcBiooi'  ko«xw<t  4»a»»s. 

010  -•'«•     • 


•catTtaiNa 

T««eaT 

nki»4l.   »>«okcT|t.l.  kJJttS  jr   T>«  «•.•»•»«<'"  >^^ 

THim     Uka4T»    4-0    kkt-    4.3    T40-«.4»i4    T^M    T4a«*T» 
UKiril    -"•fky^LO'lTY    |ni>4CT. 

•aa  '<i«*  M 


4  sixru  wT-00  ar  jtTtawmi**  T»«  crrecT  c# 

4tT0«    Te>#t»4TU«t   *»  e«ITIC4kITT    rONJITIOkS. 

aaT  •'IV-  aa 


tTic  ecTccTaas 

taaoci.cctatc  cavsTSL* 

rT4u»Lec»«lc  otTfCTja  rg«  kitclkfTt*  4kj 

vCLO^kT.      c»TSl4k    Jf  TUTOa   •CS0k4Td». 


„    _  aiTTIBB 

kutr  tauaaca  wrtNo 

TMC  '<tTti»<ik4Tio»i  or  r««»rtif«s  roa  eoa^t- 
4Ttc  04T4  a»  ut»  or  4  rfJie«4tuTo  t»4ir.s«i»at» 
ciiiTi.Ki'**  ikvotviM*  i.l«4aiK0  rMiPU4i.s. 
ae-«oa  s««  •»«•  >* 


•cvacawTiei 

4MLTaiS 

»MiL-sor»ic  flotSTio.s  y  CT4r«i*Tie»i 
C4k  ••Tai»k{T»$'  •€  «*«jiMeH»vs  rtLkii  rwTT 
irta...    HiPkicxs  1*  c»«c«ktiicsi  cc«»uTika 


Mnrc*."    ■aooiexs 

TtCH«0l."aT 

«ai 


a:aTST4c  kTitas 

nwauCkCT  coMvcrrcas 

4k    ,.»rt»IWk»4L    «    a.>W    ^l»l«. 

ao-aoT  aOT  jI*-    • 


<  artTit.  STaucTuaa 
cwie4i.  eo>»eu«a 


ji«.  so 


•CTCtOWS 

iwaMte  (caNNiMa 

4  i«T(eai««.Cktc4t  sijOt  jr  c^o  clOwS  4»  a«.- 

t4TfO   T"    SaTtlLlTC    INr«4«eO   MO>«tIO«   SCkSOas. 

to  aoT  ata         >!'•  • 


kf  T»kkO'««*~l 

ao-«o«  oea 


.(K.  IT 


■CVLIM0aiC4L  Boeiti 
etraansTiaa 

H«k«T|(.4ll«»«    or   rt^TCS   4I«  S.«u.S  «k3«« 
CXTraiML    LO«0|k<t   4ke  twtV'TtO    t»'»tk4T««fS. 
M  Jl«*    IS 


ra»rtio"  "i'kf»»orT. 

n  -<t<>  >s 


Tkf    '•1T»T4L    •T»mCIU«€     I'     »0«iP»i    I«lf.Uja»nt 

oi>no«4''ii  -t-k-oKk  so.'Mm  r4iTta*i. 
aia  '««•  *♦ 


I  ;aTtT4CLiT4Tiaa 
mjkU 

T«4,*k4i'os  -r  >04tia<  «t»t."C«  pk  ^i:k»»- 
caT«T4k  ki*'  •<»'t«i4kS  n,  .  «4..«s  atsi.  fktia 
r«ort*i'fS'  »'u  ritkJ  ^  »*^u»Tiok. 
II  jl«.  »a 


:aTaT4i,s 
i«T*t.  rtuw 

C4LC'n.4iro  4»o  «C4SuacJ  «tfkTCT4kCi  ••e 

OIS*I*»TOk   or    c'tSttkklTt*    ir    ^(SkC'Ill    1»IOt». 

•aaiun  rtucki"^'  C4*.cijk  rwuor.'t.  •««  «.ith|o> 

»Vk(*»lu»    Ik    1-1    at»T»T.»4HL£k   kt'IOk. 

as*  Jii-  I* 


TWMUL  etrruaim 

rOkT•l•kT^^k    ^    Ti«tk4k    lirrl'SC    SC4lT{«lk« 

Te  ikTk^»4r»o  k»4afc  «c»Lt:fiok»  rkw-  ►k»rtc' 

e»TST4k«. 

ItT  Jl».    »S 


■atlva 

koaaoiTb  v:kTv*Ti<M  *<o  oia^'iMa  suitr*. 
k4»(«4i-«»T  at'a'ka  "   lOSJuiTr.'.     kOs-JiTorS 
laaricc  'tiw  ik'Tio".     ttxs  4k'TrTi.  «••«§ 

TaiKHiaTUk. 

la  jH'  la 


M-1 


•TUu'Ci   I*    l^TlkJikk   3Hin.4C«.k€kt!    I..    SOklO 
rnortLk'kt  >(«<|>'S  s»  «•€    ir  «-«4t  sr4k.il  <a 

TfC>*ll  J"»S. 

iia  Ji»'  "• 


•cn.iaeaiC4t  aeeica 
ruuio  rvoa 

•T.,,tkM»   C»    INVIiCI-J   rwOO   .^TrUN  lMT4TtM6 
C'ktkOC'S    4lT-    4X0    441^    rcOk* 

tai  Jt»«    • 


•CTi.iNoaic4k  aoous 

>«4T  T«4ii*rta 

i.4ki«.4»  'afi.  eokvterui  rao.,  4  kO«k.iS3Ti«arM. 
H0«tt0k»4t  rTLikjca. 
40  aea  •y*  ji*»    • 


•CTi.iNeaie4L  aaous 

Hvmsokic  cM4a4eTtaiiTict 

rack'ww.  »'0  >«4T  T.4kirta  ^4SUKk4kTS  «»l« 

4    CII>C>^.4«    rTLI'Oek    4T    tllk'S    jr    4TT4C*    >.*    TO 

IS  rta«»ts  •!  ►•e«  u. 

lat  -H"'    • 


•cn.tMoaic4L  aeoict 
STacsKS 

TK  «Tai.s«u  ST4Tt  jr  cn.lk.<»tC4L  S«U.>< 
WtkrOnrCP  rnk  alkS.    j««MI4k  T«4»«L«TI3«i. 
ITS  JIK.      • 


■cvLiNoaicak  aaeics 

tTauCTuatk   VVLLt 

C4kClll.4tl04.    "T    4(*0^Tk4MIC    fOactS    C-«    CTklS 

oriC4L  «>«kis  I"  uksTt.DY  »jr«««o»<ir  rwO*. 

40-M*   STS  Jl»-      » 

•cvi.iNeaic4L  aaetts 
viaa«Ti<M 

vja««Tiok  rkTjuticus  y  4  ciack«.»»  c*«.i 

rikITt  ItkbTk  Ik  4k  IMalSCID  FkUID. 

isa  <>l««  ** 


nikyTCkr  '54»rika  1.  rj-iru'*  iao«  .^T^ek 
aO-aOT  Til  -<«<•  IT 


NaaaiM 
eacikL4Tien 

CTK^'cor-Tc  u4Mrta  or  4«wl*o  oacikkkTiOkS. 
40-«oa  otT  '•*•  »* 


•oaT4  moctatiNa  avartw 

KIMoaaaaHS 

M(k>i>tk*kv  .*»kT»l»  *<o  ikirar«fT4Mjk  aa 
Tx  oi.'Twro  »M0k»-*>Ti>«  sei»"Oaa*»». 
40-«oa  aoa  •><<•    * 


•04T4  T«Ma«iatie«  tvaTtas 
acaieeie*La 

•ovi'T  t'vfk'-«<ikis  i»  rtssjve  u.ccia«ie 
ikT»iiti»t  T»c>-k«aoit  4.9  XVICc*. 
AO-aOT  *IS  Jix-     » 


«OTCl*l0N  aaaiM 

tiNUa  »aaaa«»wt«* 

Cfci'tOk  k^«I«a  i*Ok«  j«ct»i»lki»i  jv»a- 
SHOCTist  trrtfT'vtkfss  M  k4aa»  sC4L(  mtlTsat 

ST»Tt"». 

49-«ea  iTo  •<«»•  »• 


KMUUkTta 


CMTMIIIMTIW 
tlCM.  ••« 


CMlTAMIIUTIM 


%    ITTtK 


ociTnoT'*  «ra««Tieii  MM««r*. 


•OmCTOM 

imxTomn— 

*  «(*T  »r«l|T|vt  *nm|<taus  losp  H««*«Tg<«li.« 


«ia   TMVVIC   COHTMOi.   (TttV* 

••MITM.  eonpunii* 

NtTVOMRt 

CHIkCt.      «   ■«TMn>   »0«    J^TM-lIh.   rrM    M«    M«v» 
.^«i?'     "'     •■'    »»'IV4l.lNT    mCNl"!    •Iltl     OICM    Hit* 

tJlfl'    '**  •"-  T^  »j«»riTuT.r.a4.  ^.w»€»T»  w) 


CTkl>«lt**. 


VMMariM 
c*knaatC4b  moms 

«•  K<»l«»   »T«>U4«  0.    r^t   Mll,*l.t*«   cr   C»».tl«)*-- 
C*i.   IMtLLt. 

M  if,  M 


MtlVMriCM.  MHCTtlt 

dCU'MtluMO*  e»    vtxTICM.    ScTTLla*  ^    T^ 

or»OB««»to», 


«wncTOM 

■iLCIwrn  M««« 

'T*u«LfcT*ic  xiCCTj*  rga  ii|CkinrTiA  *iw 

of¥»LO»-»>iT.    c>TiT*.  jrrecTo*  •c*o»*tu<. 
M  j|«.     ■ 


••uiTit.  cwvvna* 


ITICTOM 

M«TOb.Kt«tc  eru.t 


IKHieOHOUCTOai 


T0«  r».    uU    !«.   »««   ■lU.lMCrca   **3   lU»tLLI<«Tti< 
MuC   IH«ieM. 

•!•  Jl«.      • 


•WTCCTOM 


STOCNMTIC  MOCVMU 

etTC-TKA   C«    STBC-M*rie   ■AVi.roiMt    1«   '«OtM. 
*0-M«   •••  JIV.      • 


»ri»t   0»   *Crj**Cf   wl>«ir4TI>'t    IN    Trt»    tl*. 

«T4«i»i«»  MrocuiwM  T«.jccr3«Y  »iT(*ii|,;ria« 
'•oeitv^f  • 

•ei«IT<L  CW»UTIM 

nv  HCTMOot 

•ItC    •»•!   »4»«.l    |K«.4r|0fc  ,•    C0)«\,lt4   tO*IC. 

"«  cmi'sokt  m  4UT»ieri«t  «Ttr"n  »n»  ri*  4ij 
o»  »  BoiTtt  co>*vTt«  II  ]itcu*<eo. 


tnm«sit 

««  iXWtV.P'l   ICTCCTOrt   <4T||.l<I»«  4k    lj«u, 

oigec. 


JU.     » 


Tl««l 
•  IM&1   e«V*T«i,» 

•••i.te4tro»-  "r  i4.riu»»«te  •^thoo*  i<  r^ 

%t\*~f    J»    »»TIC»,»    4I«    ai*»«ntr|,/»     IN    4l.tf<|Ni/<    4K0 

••  JiK.  i» 


TIM 

'Neo^Tie»t  »TuoT  o»  •ont.i.*  o»  CLa-wn 
*"«u.8«  VMraiCH.  w«u.s  jwc«  iniiroar  tinwut. 

M  Jl«.    I> 


•eiMMMi* 
CM^rrtat 

4N    t<M0T4rtd    «lai.|0«a*#HT    O..    «0IC4b 
OI44NO»»1   •ITH   ri.tCTao.IC   COIWbTlas. 
••-••»    •••  Jl».     14 

•eiai«i«s 

earfTtc  utticc  etncr* 

eisi.tC4rTo>>  sruoics  M  jI4MwM)  st  *^>t  ou- 
'a*«Tio*  airiiowaPT. 


•ettuemif  Pimt 

oiuxcTaie  me^raTin 


•eiOMI    ItLICTaON   TUMtt 
MIK   ia40iei 

»oi»«  TUNSMtaT  iK  «  c40M-#iit.a  oijot. 
*n  ji».    ■ 


••toeu  laratcevucToai 


•a(P4a4Tiok  i«  Mio»carift  o*  taiati.iMt 
'-N  JUN'TIO*  L4<ica». 

St*  ^K.      • 


•eioou  ncaicoHDueToai 
WTM.  vikm 

TMIN    riLN    4CT|Vt    X<ICUi    M^Tm.    IMT»«r4CC 

4»»l.iri»«.   •«>    «TaofTlwf.    IMS  ^tooc«.      tWtSTI* 

•4TleN    •>»    HOT    CKCTVON    ST<j.:TIM«»     IhWCwVIK*    I«t4 

JfNlcOk^uCTna  isriar4:is  »M  inlTTt»$  4N)/iM 
cei.LfCT-<*s. 

•Tt  rfl».      • 


»TI««  ^ 

UtTMMMU  MOIITIOM 

IttVt<TI<i«T|0>'   0»    TNc   C^nCT*  OP  UkTM4t0«tCk 
ON    iMf    »Crg«M1l0N  0»    ^TKS. 

ao  .,i«.  IT 


itMvaxTin  ao«M 
NwraiTioM 

»  »••€  4rc(k>  oaT  a^TijH  fo«  c*ti.     -tioM 

Tt*IT   uftT   MJ   '0IIM«<(J   4T    THt   •«Tt   Of    « lOuT 
0t*nt  •€•  '«T   aca  04T.      iiNa  ,ltT,   t1»i4an  tt,-** 
caci»L  ■>'«  »oro  tear  urfs  «s  di»t  ch4»^i  j-miv- 

TMl    t«»»a!«»NT. 

I   T«|  j\t.    10 


•Mlat  linc* 

rikTiM  ULtCTaewaowTie  a*«ci 

•    kI>l(4M    <<(T«'ja4    H4<INI    tn^lTUM    •■.0    »f«4»t 

•»»»0«i»'  ■Htc>-   'J  t  •(<ioilc  »w»CT|r«i  j»  ri«eaua,NCT 

•♦•THlk'MO    •Mm    4    T4»^3    JCt.4T    klNT    .ITrt    4«<l^.»- 
TUM   4«^   ^MM    «(lkMT|.«t   M  I^H   T4r. 

l»  j|»«     a 


CltL'CTKTCS   »oa    S4TLU.irtS   4»0   »»*C4    VtnlCUS 

ouuci*ic  ••r«»«Tu»  <(4iuaco  i>«c»  $*»et  »•>-      ««tooe»  iscNieaw 
viaca»t(«r4i.  Conhitions.  mmk  iMiPTnt 

■  n    ana     >&« 


MNicflwueToai 


ji».  i« 
aiCLlCTaic  aM^cartc* 

»»«   (NVta<MMINT4i.  eOi«|Tiow 

ritc'CT-ICS    ro«    UULLITM   »«M    »»«Ci    vtHlCkEt 

"ISiSL""  ••''••Tit*  «4Vjaco  I'^c*  ii»4et  'n- 

»fB««.«l.,T4t   C<WtT10»».  ^^ 

lOO  Jl».    I* 


■Kurratet 

»«»T 


Ta*N«K|M|ON    Liar    •«4U    »Mt»T(l|    u»,,l    fgu* 

•4i»a  c"Ou."  PI"  Diwt*  T3  rtaniMATr  •  ija 
"••■aio  •eun.iR. 

Ml  JiV.      * 


•OlCeC*  liraiCflMM«TO«l 

accTinrat 

•■ish  vakT4ct  atcTivica  »t«c«*. 
•tcTin-at.     Tk.T  >«t«jo». 
*»-aO«  400  ji,.     0 


T  LlWt 

CMMWUIW 

•  "tTxoo  »e«  Ll««»«cT  it>«a.T|No  L*.M  riai- 
■^lOTM  kiafcait  or  T4»»*j  ott4T  LiNf  'iLr'a 
rrNi>«*rs  TrcMafiucs. 

N  ji«.    a 


COHtTMurTiiai 

W<»-»«0   »»»»TT    tTt.04V)«   rv»   M«lkrt« 
'•••le^'lafc.    4N»>    IWtMT4N4«Ct    Or     tTtCL    C1«l4lk 

<«aT  *r*tieTi*rk  ro*  kT.Ti>i4«T  >^Kkr4*  •Mca 
ar4CT0H<. 

•IS  ji».  to 


40  iUNirietw  at«H.Nc«r  tr>tn  trricTt  jn 

OUUCr«tc   rot.STtNT.    )lSIIi>4Tlwi'    FtfTC".    41    4j 

ea».  I  "C  4K)  >>  «c  aa  0i»  je  vo<  j»t  nfitiTiviiT, 
oa  luaf  «et  atsi^TKiTT  .  ]N  iui«ai4«.s  ..«>osra  T- 
F4»T  NturaoN  •»>  •*an4  a4ai4T|gK. 
' •»  Jl».     a 


iMUeraiet 

lITOMVatl 
OltL'CTalC    t»  NtT»».    K4t.    TlwH^OkOOt    %r\J01. 

lao  .<i«.  I* 


•tanaiNTiak  touaTioa* 
atuie  aLM 

W   TX€    kOkuKONS  g»    TNC   OlMrWNTlK, 
t«(«TIO».    T   TO   T.«    aOiCt   3»   VI. 
'"  ■••  »••  jK.    It 

•WPtacuriak  touaTfow 
Taaut 

..  Ii!^'V"  "*  »Tta-oT..TCP  i«Ttra«rijii. 
or  eaoi«4aT  oi»»faiNTi*k  tJ04T»'>N»  e*  t■^t 
aiajT  u«ocN. 

IT»  Jl».    i« 


••INU   ANTItlM* 

CLtCTairik  t 


IlklCM  SIMM 


rktCr»IC»kL»     »"4k^    <>irtNN4t.     lunOt^.,.    CM«» 

4eTraitTtet  or  -laoti  ^ntcnhas. 
*o-oo  MO  „,.     , 

•Oiartaa 

ruanrNT    acrtnttCrk    .N    •^•llc.L    tNT0»O<.1«T 

r»o»  au«si4N.  KtTta^  ..uavctN  t-m  chi^h 
klTfa4Ti>a(k.  wc"i.-.M 

■M  j|«,    Ik 


iiatcTioM  riieit* 
acaioeteak* 

l«.Ttact-T  tfc-*.»ot»  4.1  x»iei-:  "•'"■"'*'^ 


)ttfa«t 

aaoTtuarkta 

TMt    tOvtCT   lailiio. 


••IWCMIOM  HaaMDIM 
TITMIiai  *U.OT» 

PCytL0a»#NT    <*    »T4«U-«CT4    lir4MI«»    t'^lT 

auert  <-4a4Nkr   »»  a«iei»lT4T|0i,  ><aar«4lNi  to 
Ml*>-    »T>CNbTH!. 

ia«  .ii*.  IT 


OkMkti     4ll<N0MfKt 


rouK-ratouciirT  aaiM^  atsTta  r 

aea  ■4vr  Mi<v>h«Tio«  trujit*. 

IM  Jl".      • 


•etwuT  rrsnM 

MUM«i  cMOiwiaiao 

M.Ti-tTi4  ri«»k4T  4<e  >N>aoa.»c  Of»ti.»a"t»T. 

lOOT    -    l*«0. 

M  JIK.    I* 


iitn^T  rroTtM 

iLiec  aaojccToM 

B4Ta  ai«4CKT4rio«  »ja  a^iTic^iak  at«^m«Ta- 
TlOk  or  saaet  v*MlCktt. 

too  JIT-   •• 


■ltak4T  (TtTcns 
OMCI  •4aaaa( 

tvak>>4Tl'«>  o»  aaoiorrac  •>l$i^4»  roa.t4T»  *0k 
TX   |<»'»a«l«TIO«.«k  NtW»  J»   TMai»   oirrK'^T  TT»*» 

or  cmc-«.tv»k  e'N»«4MSt«»  Tf  »»-ft  fpacit  o» 

THt   i»*<-i*40  rraioo. 

H  Jl*.     I* 


•OOCUMHTaTiOk 

•uieto  "iMiuo 

riNun"4N  ea«a*il«<»*  0X*«"»'  a«ra4M»Ti0N 

•UlEt. 

OM  ,il«.   It 


«00>akta  iratcT 

aouteMT  k4^«a 

riNC  iTkiCTuat  o»  THf  jg^ak4«  »"t»T  ii 

•«TtaObrNtd««  nr3l4. 

m  Ji».    • 


40«»kW  a4oali 


riNi  »T«ieTi/n  u»  THt  30»ak4»  »Hi»i  M 

Tr40«rN(0tiS   rr3l4. 

Its  ■»»»•     • 


ica»kta  a4Ba« 
ack<TiviTT  TMoar 

ptk«»ivi«Tic  4H0  ek.»»ic4k  yr\.t»  tx.tt- 
Taokic  Ta4c>i'^  4eci*4cii>. 


tTlTia* 
oo^aija  aaeaa 

•»  o«aakra  urTttToa  |i.*«»vt/#»T  TO  ckl-lNjTi 
Otriclc*<u<  IN  TMt  atjio  jfTt^Toa*  uw)  In  thi 

T»4«     I«.»T4«.k»TtON.     aMItH    Mat    Ml(i«t»t-|    "T 
»r4lL.    'kO*r-IN.    m»»4NllO    l4a«»Tl    iuCK    «i   il**-* 
44CI    a4l«*4kk. 

«C  aoo  tta  ■»«»•     •     . 


■coaakta  vrtTcnt 
MOlo  acetivcao 

eoavkta  Ta>c«IM«  i.0-»  3PTiril4Tie»  »tjct. 
•M  Jl»'     • 


MM  eot»»lctt«T»  or  sjrcac4ViTaTiK.  wait* 
or  atvoLuTiaN  4t  V4ai»sjt  4N«kt*  or  *«•. 
aD>«o«  oM  -o**    * 


•oaao  raaacMUtts 
attarar  vtMiCkl* 

raocrtoiNM  <♦  TMt  *tT*a04TiON  aM  *teo»«aT 
iTiirotlii".  aev  *t.  oavrM.  OmIu. 
ra  ji«.  I* 


■TMIk 


TMikiraTioM  rroTtM 

I      KNiNaa  tm  cr'vTiMuun  MtCMaNie*  aaaAMtcc  4*  « 

ceuatc  or  TrN  trcTuac*  0i  TMt  .«iNCirk4«  or  Ckn- 

tlNWJN    -teM4NIC«    4»    iC<.N    I«    TMt    kl«"T    J*    4    •€».- 

Ka4L  THToaT  or  TK4N«roMH4TiOh(. 
ke-ao*  aos  Jl*.  ts 


ic* 

•TaucTMiac  aMOMTitt 

«Ti»o»Ili»  >»"eMPIN*»    >•   »T«OeTUa4k   ITtuNIC* 
ktWXB    HlkM    INTmM    L04JIN1. 

TTT  Jl*.    »» 


•  if  OMoaict 
rutk  cckkt 


ati;o«ea 


rw«TOCW»WI»T»T 

»MOT«-0»IO»TTOM  4N0  aMsroat-ucTioN  J»   »*''''^'!. 

rk4lM  r»OToiT»|.  TicMNiouei  »T^lti  or  »kUO- 
actctlN  *■*)  rroruivlNt. 

OTI  Jl«.      • 


•OTMnieo 

rLtxtacr  »arT» 


eTN4»ic*  or  rkt»ttk4  aoToa*. 
rr  Jl*.  Ti 


aict 


4rr4*4Tu*  Tk  ITkOT    IMC  «IP«N4TU1  er   40«IM. 

MjtcTi.     T»«  kH  or  "jTtx  rivT'jais  tj  $Tu»>»  t« 
Sts»k4ci"tNT  or   OOJCT.  4t  4  rw^CTina  „f   TI"C   14 
EltCUStrO.      tOVTfT    fOlMCI. 
lb-mo*  0*0  ->■*•    » 


alLatTlcirr 
atatUHCaCNT 

4  »«oceoi*t  roa  MTcaalNiM  rtasTlc  ""Ofta-I 
or   soiL«  »»  riiio  vi»a»T04T  Ttt>'il«i«». 
*e-«e«  *M  Jl*-  *» 


•tUtTICITT 

Kiact 

►e4T   •CNtMlIrs  4*  i«i.T4k*  4a»   3Cro«»c1   In 
TthSiOki     orKa»»TiON  or  «K4«rM  si^TwaTn 

*Y    fa4>iT. 

TOS  Jl».    IT 


•COST  IC  I  rr 

T»«fl«T 

t  Nuotair4k  »aocta«M€  rja  Tht 
ceNT4i>.'j  naM'C  rkOa  aaiiLtf*. 

M  j|«.    I» 


TMt  <«a4»iT«ltON4k  ritkJ*  or  t4aTM  K>nCk*. 

Jl*.      i 


■uckcaa  aMwaat 


!»tci4k  4»rt'-T»  er  4N*i«o«»Nc»T  atiu.Tiki,  rao" 
v4«io<.i*  Kiir>s  c  Nurkt«a  Mas. 
all  Jl*.   i» 


«MakT*ls  0* 


•CkAtTOwas 

MCCMMieat  aae^nrrm 

f0«a»k4TI0»    "tTtetN   9e<»ITT    »<C   COr.'OSITIONI 

satLkix'-  IN  «4aTOU*  oa^amc  scvints  4.o  s.«*» 
apou.1  "C4*i»rN'NT*  or  MiMkT  f'kktP  ti.4STo"eii». 

00  Jl*.    I4 


•CkASTMVKS 


(tutmisk  iCMiMtsTavi 

rkuo»X4»oo«.  STNTMt*i*  roa  i>t  ruafjss  ■* 
r»opuei«>s  uTk  4"0  ruik  atsisTr.T  tk4STjNta* 
•MiCM  «rT*I>>  (k'STielTr   4T  kOa  TrMpra4ruat*. 
to-ao*  art  Jl*«     • 


, — ^iiet 

PtMUIklTV  (Tunitt 

•OTtxTUL  *<J*  t»r«N»I31  or   «*riON«k  ssei^iiT 
raora4N«i  4  kTuot  or  tcONXic  rr4SI*liiT*. 

raOjlCTION*   TP    !•»•   *Nj    l«TO. 

Tta  Jl*.  I* 


T»«  rokl  or  rgfk  ctJ.  *^f  In  tmc  ruTu«. 
*IT  Jl*.      T 


•cucTaie  4ac( 
MkWCTie  ritke* 

»l«r->a«4NCt   rH4iucTtai»Tie»  <♦  an  a-sjkaa 
aac   eO^«I«*/»4TI'«   k«OC«    T«    INTlXNTt  «*    4      _ 
|i4fc4€Ti'   rirL^ji   errciT.  o#  TtN*o«  C0Nr«-T|*IT» 
4H0  jua  aeov  ru«cc*. 
«o.-ae«  •*•  J'«-  »» 


•cucTaic  •aiooci 
cmxoiMO  aiact 

kONi.'Nt4»  ratoot  ro<  utasuaiHs  tklcrao- 

T»«a»4i.    CM«»4f 7r«liTie»    or   Mljrttlktj. 


-les 

MT)«MaTieak  mmi.% 

(^Tiaak  aae^'M  in  a  Taj-seei'^  wootw  or 
Ca^lTai.  accunucrTIOM. 

•  j|*.  It 


aUlOMoai 


•CkiCTaie  eo<a«eToat 

acsiSTaHCC  itkCrTMieaki 

t  ST'KJ*  "r  iLtciric  cO'TacT  •iHavlo  ••!«• 

OTT    CII'OM.    Ci.»atNT    kJ40IN«.    ."O    nrC»'4N|C4k 
OISTuatKNCl    CrWITlON*. 

ao-aOT  aM  Jl**     '' 


•CUCTOic  r 
rkuio  ruoa 

KkfTtu  aUTCLtS  r<0N  «WSS»4<   jetW.>4k  0" 
Mt41    a(LE4*(t     I'-»U4njN    4N9    rk«S"4    rvTSIC*. 

M  Jl*.    »» 


-  -'ie» 

MMA^aTtOH 

soci<L-(C044^lc  4««  a4l4  c»»a4CTtai»Tic*  or 

CIVILUx   CMakCT»tSt    4kTuS   art.    Oi«k4M0»'4. 

ae-aot  aof  Jl*-  '* 


i|et 

TaTION 
TM    NOai    or    >«I0J4N.    tCiXW"!'   OtvCkJ»<tNT   OT 
'  TX  |yu«T  CP4S1.  vaiji  Ctuk.  ."PaT  raciLlTirS. 
rf*T  Tii»rrif.  4*ioj4<i  iNOJ*Tai«L  co^^aici.  Ta*i.»- 
roaT4Ti»N.  MiKTracaNjs  (mjmid  t.ou4T0«i4k. 

S4V4NM4.     "I>«'ail. 

Tl(  Jl*.    M 


TIO* 

STuuXt  IN  C4a«ta  o..vtkiir>«oT .  kiST  or  T4S4»     aCklCTaie  olietiaaoM 
uNoraT4*tN.    •i«kio«a4iMT  jr  TcOMHicak  acroaT*  vacuuM  4»»aaaTut 

•fL.Ttu  TO  TM,*-  T4i»*.^^^  ^^  ^^^^^^  ^  ^^  ,NiTi4rlJN  OT  CkteTaie4k 

•at4K00TN    IN    V4r'UU«. 


•CUCTaiC   OfT0»14TflM 
k   UMO 

«rCCT4k    MOt.N'INfc    H4i9a4IIC.    tV4kU4TljNS    t^    4 

T4NT4LU-  rtro  T-au  e4r.;iToa.   »»0  tirvtc'i'NtNT  or 

4    0»t    O-a    srLr-!«lC4TlNS    k040    I'«    CPN4«.*TI9N    4|TM 

lOaiTio*'  tkrWNT  4kN0aMk  rjxiioNiN*. 
aTi  jl*.  Zl 


•rrtTuDC  niTt 

rsTcxO^^uraTiOkak  «r»a4tS4k  t*  elStT4k 
COaauTf*. 

Ta»  Jl*.  »* 


STIC  icanciiiM 

CUCTMM* 

KU)«*ICak   C(l«mT4T|j«*  IM   ^<^l    U.4STl« 

learrtatNO  «#  stoa  tuIcTaJas  r*"M  vaaij-j*  nogti.* 
OP  Ti«  «uar4Ct  •0TiNTi4k  iaaau*. 
aD«aM  oiT  Jl*.  is 


c  ^OTIC   SMCkki 

etkUBaicM.  Motct 

TMt  rrrifT  or  iNTUUak  caac**  on  Tm«.  i->i»Tai- 
•UTION  tr  sTatk*  IN  Tmin  tk4STir  sTair*  4Nj 

CrktMOCaS. 

OOJ  Jl»»  t» 


Jl*. 


•CUCTaie  riCkM 

aTMoaaMrac 

4asT44Ci!  ON  sok4«  uuuria..  iktCTMie 
riLkos.   4NC  i.it.rTaosT4rici  in  im(  i^ptn 
aTRCsaHrat. 
ao<4oa  aaa  ji«.    * 


aCLICTaic  riCkM 
kiouioa 

rrrt'T  or  4n  ckiCTait  ri«kC  <N  Tt«  ^aiTieak 
or4Lesc'NCk  l>  ■iH4aT  kl^Jli  Ni'TuarSi  CMcfNiaa- 

TlOk    ri.MCTl<4TI0«-S. 

ae-ao*  ^t»  jI*>     a 


STIC   SMCkkt 


THC  THtgar  or  aoT4TieN4bkT  **antTai. 
SMCU.S. 

ae  «o«  eea 


•kaSTu 


<l*.  t% 


iCucTaie  auaa 

TCtT   MTi 

frtC>4k    MOUNTINk    M^DatOCa    <.V4kuaT|jNS   UT    4 

T4kT4ku"  riro  i-ay  C4».riroa.   .'o  orvri.i»«fNr  <^ 

4    04C    J.<"    *ri.>-'«>lr4TI>ti    l.'>4e    <<t    CONTtCTION    tlTM 
IONtTIJi>    EkrNTN''    4tN0a.'<4k    rjNC  I 'OMIN*. 

ati  Jl*.  »t 


••i^M  ATT  JK.      • 


Muciatc  latiinM 


TMact  a'tSu«iK«  MOetooac  raa  aTLvt.*  i<  u.^tcini' 
eL4fT«ot.Tn. 


ncvitiM 

TtaUt   TO   *tO    I"   MLJTlOM   J*   ^<<««.(>t    l<i«OkV- 
IM  »l.«<i€    N«>TI(,«.   0»   C>M.tt   »»r    »I»t«. 


•CUCTSOa  CATTUH 


tPCCIM.  ■•WtVII*  NMOMWi   kVauMTIM*  ^   t 

latiiTioM  h,rMii.t  4»MM.wc  runci'twi*^. 


M  Jl».       T 


MUeraic  I 
OICLUTaic* 


T|« 


>'I«M   ««kTM«   «tT|f  |t«  $T*C««> 
ICT|'l*at.      Tt*T   l«TMjOt. 

•0  Jto.      • 


MUcraiC   IMMUtTIM 


»ttt;<M  ^IMt 


*«M<  or  )««.T|»*eTfr«  di»cMft~*c  oeci^'iHb 

f>  •  «I>SCb  Ur  k»C   X>C'«I«CO    IX   MICK 
»<Ce>*)»»T   |.>ll»tON   KOf   0«.»    0»»    (kfCTM^lC 
IS  aiau'iicii  TO  ^MIUM  TnC  IIKt'***. 


rcS|4«   *>«   CI>4*T*sXII04  0*   •A'i.f  I-«|41   l»**Mk> 
TV»  rOft    UlC    «T    UIOm    •II^IMMtt.    'OH    '>l»t<l«MT|ON 

•»  ►»»«•«  a»  Tit  laatvCtti*.!  c</'**t<»tjlLir*  o» 

SIklO    ^k«k.«>    <•«    TMl   i.»»ICT    Or    »IU«lc«*    C«   Ow 
•  tin.   iLfei»0».   rt^Tk^W. 

iM  ji«*  a> 


»l«n-lMkTM«    |llMk4>OII   •«.«»«.    ea«Mal  tld<is 
TO   l^fT    TtCMCt.>HIC4w    •<«  CLICI'ICM.  MrtfiUfMoT* 

moctu'iM.     'K'MtaTit..     r»4k^>Ti'<«  j>  mti*K 


•CUCnWMWIWTIC  rttLM 
HA2MM 

•r  cttuteitnttue*  ^  Ci4CTiieca»i.»»i«c 

DtolCCk. 

•M  ji".  la 


-M 


•M 


CMtIM 

T**l>«i.*Tie«>    l<*    r«ilttft<l   KCM.'CM   OM   <«S   •««(- 
■(■tt    *««   ictl    T>4N*»(*    II   <9T<|t<l«   (OtJli. 


MIt.  MU.1 


TIM 


T>«   •OU   a»    rvtk 
•  IT 


la  Ti«  r\tVigm. 


«UCT1«M«l«TtC    »I«.M* 
•  TfOB 


•M.»'    •M»«b<TIUIl  l«Ttt  OAltiM 
••f  Jl»<      • 


•CUCTHOMAOMCTIC    M«ll 

ILCCTHOaaOMCTIC   MM  atfWKTIOM 


r4T1'*M   ■)H»«M1I*I    *•!«*    >    rjMvCO    i«ITr(. 
•T|  Jt«>      • 


TMt 


Jl«. 

TIM 


MXk***  T««M>ieki:  'Uouro*  *»»cr  M<t* 
•T»Ti»  »o  arKc»*T*«Tt  j*f  uri»«  a»  tn».» 

TMtMi|0<i|C    rO»,>«T(>S     I«    ic^ll^    *M<T.     .IT» 

c*T*ee(  MCATt-  raoM  tl^i)  ^r^.  »»\\.,. 
0(i<eMT*tTj>«  inoe  wiu^t  yta^i'ia. 

«T«  jIV.      T 


«UCT*IC   MIIMM 

■Mr 


TIC  ■*«!• 

mMCTIOMM.   MMLTtll 

1»l«    'TflllgOM.'T    4MH.TSIS    W    *l««l^    r&TCHnlaMT 

>«T  wK.  at 


•CUCTI«n  MM* 

tTtM 


•  C4TH0U'  ■4*  TgM,  L04  im\i*   iHfOk  ■i:««(4kcf 
■•eou.*i'w>  "(ti«M. 

M  Jl».      • 


•CUCTHOM  ■icaa«c«*T 
>ius  r>iutON 

'ItL*    lu»   •  fKOKaVf    »    \1^   IMISMitl. 
N  jl<.    IT 

•CttcraoMie  (•uimvmt 

MlkTllMtiei 

■tau'MCKOTk   ro*   ni.«IMM(B>    4UT0IWIie   »lfu> 

■»i4Tt«'«iti  ''i'lii  a«  4LI.  T»Pi»  or  »»•»  icTt- 
T«o»ie  ••II*  fiii'i»»»iT  4»o  »»»i»^.  . 


•CkCCTHONI''    (WIMVOT 

■  IKUTVMC   ().ICTaaMle   taU|M«IT 

T»ei.o»n'Ni   "»  ««'iu»4CTj«ifcj  •«ortt«(t  »o« 
t»lT4>i«L  'tL>   >ui<MT-<  re*  ^\Jnc^^oK^^.   f>.*-T40kK« 
ei«ruiT«  o»  s»4iL  »!«•  i<«i»*»i  n'cu'itiTY. 
4i>o  LOt'K  cn»i> 

U  Jl»«     • 


•«tICTIieM4<tl«TIC   ••«■• 
ISM 


»0-«<IU.l«M. 
T«T 


aC4>f  >>«|4M». 
^i«.  aa 


riiT>«Ti<«i  4•^>  iir4C<(4>riok  r*  (t.u><>"««*.- 

TIC    T«4-SU"1S    4rTl*   T4M   ■<Wrl«4Tt0»    t1   ^Cu«i-> 

^I«.    • 


«UCT«tC  MMMkSIW 

4TI0M 


•IM»*««1IOi>   •*    >4«C 

IT*  viv 


I  >  i>»s.>aMkt(wt  •••■«?'> 

IS 


atkCCTWHir   (OUIMVUT 
■MUX*    IlkKTMalCI 

•'ic«'<-«k.'<ui.i  ■•wsrCiiJ'  »nc^tmm    bifkUI*» 

"tC»0(k.'XI>Tk   (ITM   ST4<04Wtn^   lll«IHI^«t. 


•tktcTaeMic  tauiMVMT 
■aeuTiaa  otmtm 

»\JI.»'0   WCl.4>«   >i*JUTI>«    |IO<te    T*akSl4*T» 

IM  (lictbokic  p»»r%  4IIJ  wrtai.!.*. 


PCWOMMMCI    '^MMCt4a|SIICS  •«   4M   »«Sgk4« 

MK  caii^l«i^*Ti«H  ).«{.<   r>«   IMLUtUrl  J«   4 
■••«€T|»  rirLM  crrcT^  o»  tcpw^^  cfHarx^TKiTr 
*••  JM   MOT  Ta«(t». 

M  jt<.  a* 


•mCTCIC   MITC^* 

MwiM  acTicu 

ri»k*tll^    Sa'TCN  »/.«    tM*  '»*    TMtW 
mioMjiwc*  roa  ««•««  ■iMIt.C. 
IM  Jl».      T 


•CUctaiCM.  MWucTtaet 


•llM 


C«ac«l«(.<    •    •«0M   *J«    tUCTnlCM.   C&<0^ri*itT 
mitUDft^*    Ik   lOMIZtj  ftkKS. 
IT«  Jl».    t* 


«LICT«IUL   NUIMTNT 

Man  suMkitt 

aiSuLTS  rr  4  stm>t  jr  <(4Ma  '<•  MOvnik. 
Tt«  •TH.  ki/<tTk  aaewU'i  »jiST»i««»  pit^ 
-tmx.'i  •u.i*«kt  i«ii«n<ao«T»o  .^«t«  su^^T. 

(•MM  MT  Jl«.     T 


•*ei«Tlu«  tmfm  kk  UtC''«en<^tTic   »wu4ct   Ik 
4  M4c>-<a*c*   r»  COnMCtlkJI  ^•S<w.K«*<e( 

ITB  j|».   as 


■CUeTaOMMCTIC  ■•«■» 
Kk  akTva 

T|(t.-<t  ga  tk*CTktc  wiaxc*  t"  ick 

C4«th,   tia.  iuia»taMa(  eo««MU>riak. 

MT  Jl«.      • 


•CUCTaMI?    MITCMTt 


4    a«-4'%4k>-  ,     xIaM    k^tli    at.aOakVt    *»tTCM 

uses  4  ■<4S-riLk.'')  laiOj*    M(*t  '•«  r04iix.  Wlw 

•tavts    %%   4    ••v'Mlnt     .00    4t    T-rf    CU>Tk3|.    MID 

re  ikit>4Ti  T-t  laip-c.THij*  at.*s«*. 

M  jH.      • 


iCueraMic  MfTcivs 

CMTMk    ITSTCa* 

rcT(k«tk4Tio«  0*  »aiTc-<i<i«  iiu^eTiOk*  akirM 
atxca  c^iTkOk  w  4  i.l^4«  »TtT^>  oa  -l-fto  timm 
t(Cf>e  "ark*   Ik  4k  »»Ti«o'<  rkS^'Ok. 

Mf  Jl».       4 


taieai.  «TMM« 


•auCTaonkMCTIC  ••««• 
tatcTaoscorr 

«aiC»»»4.    »'*    Tone    x4i]l4'<Cf    "•    ThC    ••llkTIkk 

*TkTck>  Ik  Hir,n  Trk^a^ruw  4|'<  eonawTci  *a»  •CkfCTaMIc  SalTecs 

TtMaca4Tui^<  -kT*(tN  s>ioa  acoak's  »  4kj  'Su^  j*-       aaM*  («uta«tkT 

•acts  4    Vt)  rrk   aiLkfUt    XvSIM'S  aci.trk 

i/tooo  "ko  10.  i-iaM  »e«r*  »/n.iB  st.ti  mitc"  stuot. 

M  jH.      •  4C  »M  aM  -tt*'      * 


•cuetaMiet 

MiartMkMCt  CMtancMT 

C>«C>OVT    4>0   k4|kn«kaOi    IC"!    ra4l<(t 

sakri4kL»  coi«»ikvieT»3  «a«  «es€.»eH  oa  iLtcTaoki' 

a4|kTf ,tkCi. 

S«f  jK.    It 


4  s»"iT»».«n  tCMilAjC  »oa  a^rukiMMT 
■«*Tiat»-«.I««  k»T«o««S  aniCH  BkTtaaikt* 
IMg  oai'agn  ai.4't><«kT   ^   VSTOn'as  aoa 
aiaiaun  cost. 

m  Ml  tM  Ji««    • 


«<eT*icat. 


■TIU 


4  atrTMaaucka  Taaas^a  nkTaii  a«*  TmC  ia-a«aT 
ITaOM  IS  "Cvkioac. 

JIV.      • 


TIC  aavi* 
■4M  TakMHluirai 

»    "l^kS   (W    U*TINlMLr   aCCCIVt*^  iLCCiaOkkMf 
TIC    IN(««T    raCH    4    •4V(    SMiaC    a>A  4«I24T1'<1     IS    M<T 

arcfSS4«ILT  C'»*T4kT  01  <«>«<«. 
IM  Jl<«      S 


•■UCTaOMMCTt 

aecMiM 

LOa  ••Olta   -M^iriCkltai  la  .*■  S  aakj  r*«v(i.- 
IM  a4<r'    Ti^C   b«|iM  ai„|01le    a,.k|t4l«kT   k4«^T 

roctisiak. 

SM  j|«.     i 


•CtceTaM  4CMLlaiTM« 

Liwaa  sTtTCM 

rtsikk  fc»  <  iiiai.4«  ittcraok  'ccuca«T]a. 
""    *io  j|».  ae 


a«ucuL4a  tTaucTUM 

Slkm  •    WH.iC'V4k   OajlTW   C4^ru|.kTlc,S   Ok   T>« 

tLtfTko^ie  «T»u»Tv»«f  Of   noN-a^wMtku  -}ka«,(4is. 

M  Jtt.       4 


aaoiOTk*  AdMC* 


HCTMH 

mc  •OTira  0*  fkrtTkO^s  im 

'ItU. 

ji«.  a* 


Ti«  'ii«.Tic»  «a  iM(  MT«cN  waeatot 
cegavx  ^  c*aa«i^. 

lai  JiT.    • 


rtsiaa  t^  4  limmm  kCCCraok  •ccttlkaT'jii, 
*»•  jw.  ao 


■-U 


•tUCTaOM 

(caTTVitM 


aaeKTinf  co« 
Ik*  ta»«ai>^kTk. 


ECTIOaS  roa  4  CL4t«  CH  tCkTTtM- 

^t»>  a* 


Mia 

satk  eowaw^^T 
•««c  auNcTioks. 

»flT 


MUCTMtTkTICt 


•^tt! 


L'SIS   Oa   *tMk(   rkTrlkal* 

jt«.  as 


4*SI*4eiS  na  SObkM  k4JI4T|0o>  CLICIkl; 

aiuos-  4««  ii.t»'Tai)»T4tiei  IN  !•<  oaat* 
aTaesaxvaf. 

•M  "K*      < 


•CUiVaTkaT  aaaTiCLIt 
couariM  MTMMS 

so(«  aagn^k«  Ik  iMt  T'toat  "»  a4aiieLf 

C«^r|a«  4«»<  Th»   l«*lkiTiLr  a4..»  Staot*   JOti*. 
■I«  Jl»»   «» 


«|i|MI«ITT 

MTi€«4TicM.  aatetCTtM 

»T4ttsTir4i  •ooi.L  4t"v.tco  T.  rt«  at«ijk  oa 

T>4    t4>-*94-'   >b*04Mr«T«e    J^    CO*    41    laOU    <• 
4a4Tk4CT    OkLT. 

M  Jl<*    tl 


Ta4k<L4Tiok  "a  >oaci*<i  aest-ae«  e«  i««t  4kl|- 
pfa>fkT4Ti«a  tCTiOk  oa  ki'iai^'^t  s»a». 

laT  Jit'  I* 


•CMTMt 

IMiniTtM 

T.«  kiekekiot.  »i»ki»ie»««i  »>•  ti«'«fsTk»  i# 
4  a««Ti.ts(   ik»i«iToa  k<a«.<  lS«>.»Tto  aTrf*  4^ia44.* 
Tissue. 

M  MO  SIS  -•K*    ■• 


MaiwaMaiM 

(icaiTiMi 

ai04<S4T  g>  iaik*«T  (icacuw  M*rMbi«  4*k. 
koa4oak-4«.i>«  ^aiM  l-««<»lM. 
tt  ■»*•  I* 


•Ca|T41|4k    *M»Tm 

■aucut4a  tuuraMlcs 

*4Tlk|4c   aiCtSSIM   4«   a»«V>*k4l    lk»t»T|- 

•ATiok  'W  rikri'OMAt.  (.ee'tONU  «).era»« 

•T«  Jl»>      • 


■CaMIM 

M*illlC    CMTIMS 

t«a«a |l^*'T>(.   D4T4   »•   ClTITkMOk  rkcaljk   a(- 

»ist4kc'  aa  C(4T|MS  4.«ai.ui  t.,  st^o-Mrtt^oack" 
(ao>T  v>kSia4Tk  aaoatu.C4S  laaxiNii. 

ST*  Jl«.    14 


•CaataiWaTM.  MT4 

COM    »    >•"    "«    >'0«4ie   *4TI»a!H    en   "klT 
•«(T    T»*    %.«<UIfc»ktkT»    J»     tatCU'C4TI0k    -IL- 

•.iiiOkt  ruTto  >a  MkMCi  i*s«<  •*«  t'u  ki.  ••!•»• 

B4Tfn   f    JU.T    »•»«. 

*aT  JU*      T 


■CMi.oeiM  oiwt 

eOMUCTITITT 


keMk.i>«4*  -atoM  »o«  kC4S«*i*s  uceta*- 
Txaiui.  eM4>4rTraisTic*  oa  Mlu«ca|acs. 
•M  ■»«•   *• 


•caUMiOMk 

l^a  lari 


«aiJB*l«t    MCOMMUIM 
llbBUMCtS    laMTSIOLMTI 


•  It 

(jHLC<«a«'SSI«k< 
•  I* 


ll«c  aaTcaikL*. 

lUTIM 


•4N»'-CkrkCr   a(L4ll.«»*  aM  i«aoTMS  «k»  t-Pt* 
I'ikTiCL'S   |k  vkaious  t«a(.J»lvt».     i*>i.lC.n.4a 
,' gaai**  •*,«••►•• 


MI»«S    IMITIkTM* 

4teTaM4MtT|C    SHllbetM 

aao»-»4kr  CL»cTk0k4.K«Tie  4«s<MMas  aja 

i4trTBo«iak^ki«*  PtvlCkS. 

•T*  il*'      • 


•cafusivts  iNtTiaTMS 

I  i4Dloaa(«u(i«T 

T««  *r  »»k$i»iviTT  ja  4  s«ui»  4ar  i»«iiti"J«i 

(  Jt»TNl    444  0»»'a"IHO   »»   kfOLT    9llir»JU^.1  Pt' 
ktOk  »ia|k*   I'CHNiaUkS. 

«aT  jk*  *i 


•a   CxaaktTtkfSTICk   ^   C.tCTk'tklS.OJiVt 

4«icck. 

H  wiv.  la 


(ClM.Mtv(«  taITu  - 

iMloaacouiMCT  aitttM 

4k  i~ootTlv»<  T  cnjajo  auT»a  aaevulat  C0»- 
■  ^Tf  ir  s..iltt,"«*  na  .••  UtcT.'fiai.oswf  j»vic« 

M  jK.    tZ 


•caiTkiikL  OMaTM 

MalCOMMJCTMS 

raM4«t4i  »lia  MMTk  ja  o*..!  lux  4a»»»lil»  »«• 
uSi  |k  »•«  ••Oo"e»IOk  ja  »vikeTi'»<«t  tiA'Tajklc 
ctacuiT*. 

•t  JlT-    >• 


•CKIT4TIM 

CtUTMM  MMMaroCkT 

TmC   «rT|.a"!k»T|Ok  Of    J'tlCkw   t«CIT4CI0k   fkv»» 

sacTiOk*  Ik  4T0-IC  »4SkS  un  P4T(«,i|ianik  <♦ 

CaoSS-k*CT|f<«>!l   rM    4r»llC   C0U.l*tOk«. 
M  -'K-    M 


•CMCMIM  caaccTs 

UWMMOUM  STMUenM* 

4  ak«c(b>«(  'oa  aacjIcXM  >3tk*aCtfki  c4«lfT 
aOTiONS  •(k<<.T|>«  raoa  Su«4C(  »ia-a«.4»T  L04elk'«. 
"      "1  (M  -!»•   it 


•CMkMiM  caatCTt 

MTn  M«U 

4  STUOT  oa  aarta  akfCS  aa«a  a|tn^4ai.osivt 
ewaatts. 

ra  wi«.  aa 


M.TITUM 
T>«  raairT  oa  e*Mt  ttti  M  souw 

4*«T|0N. 

Tat  Jl«>  U 


trmm*  itoiaiiieoi 

ULTaaSOMie  aaeuTIM 

4aaLtc4Ti0k  "a  w.™***"*.*!*?'"  !!■ 
STorr  o»  a4Ti4u»  4W)  ocaoa«4Tio"  la  «ij/an4^ 

tOOIU"   CHLOalOt    Slk*L(   e«T»t4L». 
Jl».    IT 


C4«.C'».4iiN'.  'HI  oacKK.  oa  'Xks  »it>  4k 

0SI"k    k»    Ak    tttCtajMTT«OOT««klC    »44l."'«T. 


ITU 

MC4T   TMATHCMT 

T«4kSt4Tto»  rr  reaiiM  WttkacM  M  X—.  <**' 
sTtacsi*  Lu«a  ur  cowkcr  <iick(l  'caain*. 

IM  ••IT*    I* 


Ton.»4kc»  o»  mcr  •-M'Uouifo  la  44  3«r«Ck 
I.  c-utacMVkT  TO  fMi.  sratss  <*  (»aigsiyt 


Jl«.    Ik 


1ST 


jW.  aa 


•rtMITCS 

aM4K  Miattas 

r^,r.  oaiOkl    »»    4   ae««|Tt    >«4lTa|4L    WlT4*Lt 

roa  oaf«4Ti(<k  4t  a»o  «.  ^t4«  avta  ta  4  •V4«e 
sHi'Ttk  -xvicf  '♦c»4Tt^  »r  »••><«  ratjuexuk. 
4e-«M  sat  Ji»«  «• 


ins 

MiTCMiM  ciaeutTS 

•■ii'MikK  r>i»a«kTi»*  aa  rc««tTt*  44«* 
•4akcT». 


•nMocLCCTaic  n4Ta«t*Lt 

^TCS 


•.roantt^aMi.  STkTMC.IS  Oa  v<.4TCMITt   ««  ITS 
C44.riuk  iso'^aa*'. 

tt  -I"'     • 


aTll 


»t«-<""4.,ktT|i 


^•aTaTiM  laNTtiocMTi 

4(>4aT4Tt(»l    T'   MItM    .LTITl««    COtO    Ik   Tv« 
CS    I"    ai*Ui    'OUTH    4'<alC4.       •IXOOIbtL 
l*'4aT4T'0k.       •4»|Vt«    H4VI    4k    4trLl"4TU4T|0««4C 

■ -a***    'k  «^i4a'>«.isa  TitLJIk*  a  «4l«t   11  K»T 

llOk    "Uklkt    COLS    C«a»Sua4    4N0    4    W»'«ffIe4l.LT 

iktro  i"»ca».»t€   »k  uratkiTt  tLwO?  n.o»  ••«»  f»-     " 
nsfo  1*  ««T«ti»  rikM4  cJotiNk. 

TOJ  jK.    Ik 


rTic  natniak* 

MTtTCMtIt 

T«4k«L4TI0k   r^    roatltk   aCSt-acM   ok   Ih£ 
STiBctif  Lona  gr  CMki.T   klC«L  »eaaiTl». 


atSiM4MC(  (aatataikTt. 
ji«.  at 


riCLO  (MISSIM 

KLCeraoN  aicaoaroar 

*Uu->  lt>k  •■■'koscoar  oa  lao*  fMlsataS. 
•M  Jiv.   IT 


FICLO  CaiStIM 

MtMTie  aickot 

TMC0a(T|r4L     TMVtSn«4TIUN    OT    r»«    ««Bl4Tia«i0a 

Ti«  Miv^i*\jc  aaissio*  cjaacki   la  a  LOssirueiMkc 
"4*»€Tir  airix  la  T»«  rt«9  Tii«ip*k4liiaf  i.I"IT. 
SIT  .<i>.  at 


'IkM 


a4M>C4Tta4  "a  iiaau.  e4T«o./si  vacuu" 
STSTCk  roa  "CtMklTiON  ^  'VTat.  atL><«. 
M  iH.     t 


Ml  1  HMI.T  HIM  rarauncv 
fitteTMt 

»t4»»SUITT   «TUO»  oa   4  aMOT,^UCT«U   «»«- 
10«  »»    uSt    l»    TMt   "iLwIatrta  •••3  SoO»ll.L|l»T«.ii 

I  4»f    kt^lOk. 

■M  •!•  Jl*-     * 


MLN* 
kUMICaMTt 

aOTfTIkC   t)k»-ait4   .U«4|C4fclS   roa    oaC    On  4 

M4I*  aarkiM*!     aoi.TTtT44au»oae<.TMTL'ari  fa- 
aiumocaaMk  aoiTma  »«uk  coaot»>««i24ri'jk  nr 
TTTaaauioaoaTi-Ti  CNt  »kj  HCx4rL»^«oa»oaTL»«ti 
Hlfc»-  4k"  Lua  r».vtITT  ajtrCTMTLtMS. 

sai  Ji*.    4 


1  airvkT  LM  aMOWaer 
44«i«TOMTaaooTM4aics 

SllOT    <♦    4»Taii«Lr    1.0*   aakOotkCT   «%*€ 
4cTI0k>    IS   aajfkTlo. 

M  jlK.     a 


•^ILW 


[Tie 


atriWMM 
I  tVUM  f 


fOLO  aoa^ikk  4N0  iiiausioa  ^  Sltwa  c»k.oaio€ 
*;C'iLi-a»iTTi.i  Ta4NSirio«i  aa.rTu«»  aao  T44Mki- 

I0»     Ti«»fi«4Tl'«*Sl     Tltl.9     ST«fk«TH. 

•ot  ■»*•  «• 


tOTICt 

>4akrTotL4ST>e  »«»siTi<iTit»  ik  rv4aei«4ieo 
*»«<  tU'Tao»«a««|TtP  akBatbLOT  »IU«». 
-     --   1*1  JIT.  at 


IMItlTT 


aiia 


rrai'TS  r*  c-aakt  aiiTjacs  »••  aiur  a«o»a«- 
lUl  Ok  Liuoir-atas*  p«(k*U<N  f*aat4Ti«k.     au-l* 
iC4TiOk  or  oa44'tc  co*aou«»»s. 
I  ATO  Jl«>     • 


ifUuiai  iMCMaicti 
laantwaTM.  mt4 

»iai»|ia.ki.L  STwOT  J*  raiLWkT  ateH»klv» 
/t»/i»  Kkiroaa  i/k|4»i4t  eJ^atSaioa  aa  4  tuat 
;ekT4lkfM  v4«i«us  cTUtkjuckL  »otts  if  >*i- 

ICklMO    SCCTICkil.    tMkaiS. 

ta  Jl»»  »S 


•rikTiat  irLteT«on4MiTic  ■*«> 
autSI  ceaaacttlflN 

4  L|k(4a  MiTaMa  kkvik^  4Mat.lTuuc  4wi  a,a»t 
arsaONt'  akiio-  'S  4  ac^ioilc  rMxcTic*  o«  rarout-cr 

STkTM(>TatO    ■IT"    4    T4a.<C0   0(L4T    LlkF    (IT.*   kOakl- 

Tuor  4N-  aMW  •citMTl^s  oa  (a'M  T4a. 
IM  Jl»«      • 


aSkktuM  laCCMaaicsi 
IMCTt 


ic4tio<  <»  raaciuat  i«c>«*«iies  t«  ibtmo- 
raoaic  auatrti   fai»riT*.|%«ia  i***  i.iai4«-et4Siic> 
WkCTua'  tc^iaT. 

Tta  JIT"     • 


M-ll 


ri»>«TMILIBS  aWkJMITIM 
MCeilXtM  MM 

4  ■«•  ikkiTi'<a  wtMge  aoa  a<.roiu.(s*  «jmS 
rtaiM  aik><T<fcTtiat»  aaojuTlt.r». 
ro  .<IT.  a* 


l«iTi»t"  H^om  OM  «^l%jm  ultLU*T|«i>  or 
•*4»e»s  c^^TfcOk  **trt<«s. 

Jl«.   M 


•  II 


twniHrMTM.  MT* 


TMk'S  or   MVMIMTICAt.   ruNCIIIMO  l««i|l«n 

Ik  T««  «>«b«(iKM.  eM.cui.*Tiak*  or  stia^t. 
rt»k€.  "Nauuvir  rLM  ••ojt  itt^to  uTenwoit*. 


fUM»*T   IW    ll'KMKM   tT   *.R.*.r.    0M1«)    tt« 

rtST  s  Tftai*  Ik  TMt  riikO  or  Vi*ceut  vuarti 

WTIOMk. 

W  JK.  as 


WLuio  rvoo 


TMJtCTMIU 

•»rt«i«* >•»•>.  jeTt«»i»»rii)ii  j*  rwaNr  •«TT»«fc 

|k  i  •u*tT|a%  (.>s«usT|jii  >»lHfc». 
M  Jl«.   I* 


riLN 

'«ai>>e«iiOk  «r  twmu.  CATMObrii  vac-m* 
■TtTt"  »o«  >«r«i«|T|«M  .«  -^iTit  rit.n>> 
M  Jl».     • 


«»UT  run 

WAT 


•  u«i»»-i*»»|Tt  XNCifOMt.  itrMistOk  t»  ru»w- 

t»rioiT«  T^  '^aiMtu  rs  uussif^tirr  c*  «»i.xn» 
r»or»«iLiT>  oikMikuTi^s  i^  T^itucrivc   it  ?«. 
rtM-iNb  t»%  »n."clTT  rittj  ruK-'lOk  *vJur  Ti« 
MbSSi**'  *r^tr>><t4TtOiii. 
00-«00  (OO  j|».     « 


•nuie  rto» 
viKotir* 

•uwoT  rtrusT  fid  VIK3US  l>rtcT>  *m1  i**? 

T«MSri>    la    lcr>ll«Tr<>   iiLO*. 

•1*  •        il*.    « 


M«ai«M 

MUcvtIt  or   Ml  (iTctMMXT  rair(Iurit&1 
•'itnwrrriCM.  '•Il  0C*«I<M. 
Ita  Jiv.  M 


iTtlk* 

MwraCTWIM  WtMOM 

CfV(L0M«k1    XT   •uwrtCtvTIIM.  MMrCMCt  ro* 
TK   r«unuCTt0»    -»    »eiL    lO.OOt    l".    ThIC*I    Or 
k|g»|UK.    T*>iTik.l*«    wo   Tg>laST(«   M«/0»    T>4|0 

M  Jl*.    IT 


Munvtriaa 

rv4ki'«Ti(«i  *.«  MUkTDN  or  nTHOok  'oa 

tMi^J    ««(rtlUTION    ><«    M'OOOT   •4i«(.    N>f5r«T*1|qk, 

■f«lir<   Kt.rcTi*ii  4>o  cvti.>MTiu»  or  rsT'xCLSoiC'L 
TtCMiuuit  ro»   «ei«»<«T  »i<(L  tuioic"  ».o  ro« 
*Turr  0*  cnrHiciL  cmtjun^  lo<.*Tiritr  i<  t>« 

*ei.<TlL*S   (^    lk*40UTCj    our    r^    TWI*    Mk4T|«^ 
COtaTkikiiTto*  iu  ■■k4Jl4ri3«  OCSj*. 
«»  »»0    IM  j|«.   to 


tMVIO 


■MTOt  CO 


•  ITIO 


n«o^Tir4t.  »>«  IJC^IOO  I4r(k|tit4l    ikv(si|. 
•ATtOk  «•  T»«  (.'ittruc'ta^  ir  .  jolio  »*5r€tL4i«» 
(•4lk  ■«  TmT  'k<<kM.T  jr   tkTCiU'TC  r|444««kr 
■Ikot  tr  sirr[>.*<iT  mokcixamt*. 
M  Jt«.     • 


•njiie  <«CHMie« 
•le 


TX  -oTixk  i,r  4  rcwter  us  ii  4  i.4<il«4ii 

L*»l>    "Vl    4    K<t>l<#IktT(    rv.41    •l.4T«. 

T»«  «H»  4«r'  jui*  or  0.S  ri>«»>f»"Tu«r  41    thc  ••cl 
M«   THI    STkTkc    •kTtMCrlOt   MT.'tk   Tt*    TV^A-T 

L*rfo  4«"  4  MV(^*soki:  ikviacie  'loo. 


■tMtkcn  0*  'x  4:cirr««ikM<  or  ri»ejokeo> 

0CMTt>k4UD  »0ro«   OU»lH,   CV*l>%>Ckt.       ft<T|k»  l# 

reucs  ►"••  k»4ci  rt.i»4T<. 


■n^T  n^n  mM\.» 
mrs 


n«    ?klTl44.     •«TIMCIIU'«    0(l*Uk    4   ^T«C«SOkl'- 

roM  ST»f*ti  4»b  kOkTtut.ri  c"iTt»o  (kertfeTC" 
oirrwofuTi  •»  4  eotp  •w4t  •\.4Ti  ikHrouTtL' 
0M4STIC4II  nr   ITS  SMib>  i.(4-)ifc<  co«r  4rf« 
MM.Ttt'*  •»  •»4k-r«ri-«V»CJU   '•«ur», 

n  .It*.    • 


VltCMITV 

VIOklTlwk  VkroutkCUS    »    4   cUCUl/U   CTLIWko 

rikiTc  ickktM  !••  4k  ik<i»eio  ruiiD. 

IM  jH.    t9 


l*« 

•««T-M»llTurr  i«TMJ  •  4U.*rS 

•■iok  (i«*«t  44^  rokOi'Vk  or  ikioaouOHT  acnuc- 
TOkT  H|T4tti  r<in«kei«u.T  ruai  TunkvTt^  4M>  Tin 

kOLTOOcOUk    4UCT. 

MT  Jit.    IT 


inxrnu  MMTTa 

OTMMCl 


rT«4>ie»  or  rkiiitkk  oiroM. 
rr  ji«.  11 


•n.i«fT  eoniaoi,  iT«nk« 

MVltkTM* 


rcvktorwkT  »r  4  >Uji4k  rLi^T  r4i.   t»- 
Ta(iu.t«<<  ST'Tifc  rok  th»  4Sik.i)  4kTckiiu>  ■4Trtak 

M>M.TU*> 

J|T>       • 


«*VttWT  •fkUUTOB* 

MauMTic  orricrt 

4«  UlCTklC    ICliHkTte    Si«Uk.T0a    it  ,<lsCaM<^. 

Jl».  II 


•#VIOHT   TCtTIM 

■moTar  «ttiici.tt 

>lL4«T0a#  fiytm*Jt  r«a  «IW»^  TuT  kKMLC 
lOlkl    0*1. 

Jt«'  I* 


orricM.  MTtaiaLS 

ikOkkMir  PHoroTkoVtc  ^rwt4t.s  ro>  4|«m 
OfkjiTT  ;OMkUTi>  Mtkoairsi  »  c<.>^Tca  Tk<<a(SCikT 

k*Tr*i4LSi  »4c»'4«tiTt  rTrt  ean^siTiota. 

M  il<.     14 


LUOMtOeiMCt 

kit  ei 


rrri'itkTT  ur  ia:T40klc  Ci«.»«r  Ta«.srfi« 

rao*   M»I(4^>    T^LUtW.    •••TUk..    410  ktalTTkCtk. 

TO  »-Tt»k.»kT».  "criaki«9  roa  „<t  41W  CkStun- 
IJT  t4»>4  ixii<rtc«. 

•I  tflK.      • 


Ta4k*i.4iiOK  x«  roaciOk  i<cH.rcMi  a^suk 
raTfkT  oiscioii'^  4  kcrxM  or  .tf  rea«i«t  ukot* 
raitswir. 

It  jl».    M 


rkiOHT  Takjcrtoattt 

WTtCNkTICM.    4MCTtl» 

••4T>«a41  tC4k    4M4t.TSIS    )k    TtH.    rku    r^llMt 
kOTIOk  •«   STk»4T*|c*.   'ilSIICCS   ^T    TMt   -kikkHT 

ISJ  wl».    IS 


•'UMIIM* 
KIC 


rLuo»M4k»c»  STkTMCiit  roa  inc  rvarost  or 
raor\<i-»  nt  4«o  »utL  ktsisT4.T  cwsTv-ks 

•••IfM   «rT4|k  tLlSTItlTf    «T   LO*    'Ckrra4T'J4tS. 


•TiMkITT 


k|0»  tT«riLirT  rLOaiiki  rt«i>o 

Jl».    SI 


ISM 


•r  tkra^44oi4c  'ko  Tki«««4seuu>k 
••■jco  »»i.oeTTTi  cOKSTkocriok  or  4  rLoii^rr* 

C4TkfTc>   *M<  ri««U»»I0.   or  Tkf   «U0Cl4tr>>  tttc- 

TkOkjC   'laci'MkV. 

*•"•••  •*!  jl«.   10 


«n^ia  BTMKic  mopiariu 

>«klUK 


..  J'^ff   •*J5."'    •*<»J^aT    lkTi,k4CTtOK4    I*   TMt 

rt*  or  M^rarki'lO  mClium  *kO  i»i  orksirr 
»«*»«k-e»T«    Ik   SOklS  H(|.lu«. 

>•  ji».  n 


tnun  Bwuaic  raaanTict 
•wiitrwaicM.  imLL* 

__  ftai^oic  •«4Viko  koiijT  or  .  iMkr-iii 
•**ati  Tki  4>4«Ttie  rjak  jr  Tur  vciocitt 
reukTML  Lnkr-**«i  4SnrroTic*  or  t(«  viaru4k« 
•4»»  cuvrrinrkT. 

M  j|«.     « 


«n.uwiM« 

mmciti  icMiMisT«Ti 

STkiurSM  rr  cMLtMO^kriTjaio..*.  tsTiMS. 

4rlns.    klT*lt.t<i    4k3    ^«m<itS   »kOk   Pf««LOUkO- 

oicia>o"tc  "Cic'i  »»st^ii»  or  <cr«4HTj<i*(»rLu^- 
eriCLS  'kflk  »fk>xuok30ic444ekic  4ei'  t*T*a». 
loa  Jl*.    4 


fUMmnu 

vMMoitM  cQwrewm 

rtki'TT.     VI^OtlTT.     4«J    SUar4Ct    Tt.»>IJ 

or  wsi   Ti«r«irc>«k|sTar  or  »cl».  voiai, 
*r«.  4»»  »r«i  M»4T  or  mt3<ji,tsi*  or  *4.»4- 
oio»  rfOkixtsi  se*q  t4*>i«s. 
•ai  Jl*.     • 


•CT^xns  ror  ti«  atcjmtflTuTiOa  <ir  rkcm 
oaieo  «'4Ts. 

■••  Jl*.  to 


•ranaiM  roiMT  otratiMaTi 
eeauMTs 

^..ZT??!.'^''  eo.*4riouiTT  or  coolahts  riiH 
*tnf»'OTt*f  co(<i.n«  srtrcks  eoNiMkiko  4C'jkikuk 

COam^kTS. 

Jl*.  l« 


•lOuncT  eOMWatctit 
earsTM.  bij««s 


4''r»ll«kT4t.    K    S^kO    kl4tk. 

"  Jl*.    • 


4TtaM 
aaeio  acetivtas 

rtte«4c»  airtivras.  -»«-»t 

1  •»•  j|».     s 


in.TiM  n.4rr«an* 
iTion 


■4TiraN  p«r*-4MTiak  4a>*t  4  cuavro  ^%ai<*. 


racvsiHi 

■aawTs 

tok  MOiir  <kr(.iric4rw<  la  ^  s  *mj  rk4«tL- 
Ikt  •4vr  Ti/kt  t,<ikt  rc«i03ic  f,.»nttmt,i  «4«i»T 
rrcus  I  ••<■.. 

'  oM  ji«.    a 


»Ti»~T.»T4Ti  koiiON  or  c4aL«.*  Ik  rtuits. 
T*aus  TO  410  I-  SM.JTi««  jr  rnrai,ckt  ik*«LV- 
•••  r\^k«  kotio*  or  C4M.tt  4kc  *tat<. 
•M  ji*.     • 


CT    tTMIklRM* 
•UIBIO  aiMILIt 

.    r^^-^OUfO   r^CIUON   e«TST<k,   UNIT   rjk 

4ik^okk»  uf  >i|«sii.roekMc  r^auCkcr  scuact*. 
*o-«oo  rrs  j|y.    ( 

•'VCL  CIU.S 

•loecaitTav 

rioc'«k|r44.  »u«LS  CkLkn    u»etkoc»«kre»L 
•e»a*ijk  or  4>knii4  4kj  .«Tjaooc>'i  iM>«ci<-  m. 

H4VI0a    "W    >,TO»U«tk   4W    4k4lMl4   l-kOC*    COkll. 
*•-•••   "IT  Jl*.    |» 

•y««l.  CIU.S 

e>««ic*t.  MMnarica 

ruko«krkT4L  »Xki»T,T  Mort.«T|(s  t^  itk4»n/k 
or  wiMx.  etu.s. 

•M  rfl*.     • 


teoMHies 


~ilfimritm 


t*UkU 


TMC  •ou  or  «v(L  eta.  ruoca  ik  thi  ruTUMC. 

•IT  Jl*.      T 


•nn.  ctu.« 
■uemoMt 

•4»t-i.ikitik«  str»s  0*  rutftL*.  U4.:Tki/M.ki 

tLtrT»0'HCntC4L   KlkfTU    STjDIt*   Ok   TT>'ie4k   Il4k- 
lOui   'lirruklOr.  n.tCTiteXS. 

t«S  Jl*.      T 


4   kkL''  Ll>«*  roa   T^    4ruAt  >«M   •   «UST4lk4i> 

Tuaaeru»r. 

48    «0a   T«S  Jl*.    IT 


■•M.iat4a  rr*Tii« 

ST4atLiTT  rr  ke44.iak.44  oirrL*tkTi4L  tJU4Tiok< 
usus  ri<  s»crw  kiTnoj  or  Lt4ik'k0»  ru^eriuks. 
tra  Jl*.  IS 


•^uaetioM 

TOiilt 

rk  o*sc«atik.  auu  jr  sitkS  'oa  rui«ik 
rei.Tk0kt4L  "cxti  orwkT*. 

M  j|*.      « 


T4ak*»  i#  ••4T>«k4Tic4L  rvMC'iOk*  ai^ii^t 
Ik  TK  TM(jatrir4c  C4L<:u(.*TiOk*  or  sti4-«t. 

r(.4l>C.    Mrxmkrt"   rLOa    .«9JT    *C  .< CD  vVTM^'OILS. 
M  Jl*.      « 


iTWHUI   OCTtaiOaATIOM 

COaklM*  •  «»«TILAT|M  |Miai«MT 

ruk6>L   k*0-.1"S    Ik   Trkf    *t4   o40M   4(i<l4(.   COUk- 
|k«  STSUk  rr  Tut  H.  k.   s.  HC«..rt.     uSc  jr 

eCITU    IktklTkTl.    4kHeNI.^    'MOkl./'    TO     tknl'II 
««gtTM   rr   tWktctLLIVt    >TtC«ll    4*-?   fU*««IJ(>   SOUkkl 
|k  rTNT).(*«   klTrOL    SULjTIVi. 
••S  Jl*.    Ik 


i*WMl.4«CI 

aacssaiim  C4atii> 

T>«  -tSlkk  or  4  BOa  or  t|i«v4S   Ik  4  ■•tkStM- 
ItkF  c«.|0Ok|C41    rb$CL«M. 

Ita  Jl*.    1 


••akAnltt 

4MM.rSI* 

Tkt   ••ISTt>C*.    (VOkjTIM.    hnf   a|CMI«*S- 

0l4Tklt>'iTljN   rr   CLbSrtrS    V   •«..'>IC«. 
Ml  Jl*.     * 


fnrrMiM  kkrrtkTic>  or  rtaniTc*  am 

«l>f*CTk. 

«B>aM  VM  jl*.  I* 

Mrioa 

C)KltL4T|Ml 

Tii4k<L4Ti(>>  rr  roacitk  kcsr.kiHi     infk«^ 

a|t|<CSTI'4L    lkM««lLtTT    or    4   hi  r'kOWK.j'IS   ii«S 
>LC>.      M)k-«II4"T    *IUTI(«   or    kc^rCS   4kj    SL4kTLJ 
l>«LLS    <k  b4k   4I0«S. 
I9H«*  OS*  Jt*.    IS 


••At    laHII4TI«M 

r^te  rtoa 

I  ic(sckiat*  4  kaoac  r>i  cixcTricki.  ccv>ticiikiTT 
a  isuat^cki*  Ik  lOkiUj  64kes. 
•  4a0«  IT*  Jl*.  IS 

•MS'tUWIkCS 

)^*T   tXCHMWa* 

i   *ccukC*4T04  roa  *  T.iaa]SM4ri  •*»  Tun«ii« 

4UC«4*'    CkTIKA. 

<4*aoa  ••«  ^l*.  IT 


tfu*  aocwT  r«MatkLMT( 
oflioeuTioM 

tkVt<TIb4T|u>    or    IMc    3IkSec.<T|0K    crt-'IkTkl 
COkroi-k-Sl      }|*Sjr|«T|.^    IT    t».ik«4c   4»A 
I'OLT'IC   •*4k«l    ^LaS.-)   r^TOLT^IS   Or   ..»»». 
Jl*.    10 


{tv4<.>i4Tick  (iT  4k  tii.>cki>«kT.i  aoaoA  srtu, 

^tOk   ^(4k. 

•>•  Jl*.    IT 


m  •  QUI . 


T«A..«L4IT0t.    r»    M>«Ur    WTIC.'    Ok    ill»t.    «4 

caT«T4i.LikL  u.4«s  k4jt  *«jrt  ot-»T  ri>a*4-r  M.Akii 
•rkr*4t.<2rk.  OfkrklfTio.  or  tmc  <■«»  or  t-t 
•ureruL  uf  tfto-tL  4»«Jci4i»r  »it)-  t<i» 
oe**LOf-ck». 

OTI  Jl*.    I* 


•«LAM   TC«TtU( 

■aiMxat 

rc4s*kiLiT«  <ru9T  Or'  r4croa.ir9  Hr44.<4-<4k 

«L4SS   rit.4MrkTk  rOk  ruAkCkT    kjt'.^)   COkkTVucTlbk 

use. 

AC  koa  «aa  ji«.  i* 

•MvcaMCkT  txn^Trca 
secioMtraict 

SeC14f«rOtAr>IC    4110   *4i<.   CH>k4CTC*UT|C>   it    , 

civiLU.!  e»«rLrT»is«  4LIUS  4rB,  n<oH0*4. 

AB   »»T   •«*  Jl*.    St 


ITC 
BON^OCSTauCTIVC   TCtTIM 

lOk  rtsTku<-lT*l    TlSriTl  Or   r-TkOLTTU    VUkM- 
ITt.    V^'lObS    r^''|kM>    HcTri-Wt    Or    e«4LU«IIOk    IkCLlWC 

4rn.ic4'riak<  or  uLik4Sjkickt  k.rio«>4i>«T.  4-*4t 

0IF»«4l.TI0k    4I.4l.TSIS.    »9J»-eUat.*kT.       4'k1.IC4TI0N 

or  TMt  »xet<"4L  rkAOIlkr  i4£r>Mo. 

TIS  Jt*.    I* 


|Ta4ktl.4TIU^   rr    r(M(l*<l  ittSC.rCM  Pk  «4S   rOVi- 
il    4kr    Mt4T     |k4Hkr(a    |k    «0T4II<IC    kOIJkS. 
Jl*.      T 


ThC    '>Sr   <W    44'  CkrCT«Ol.*Tt    Ik  kOurk  <'^■)   ••Onn 
^4(a4lrkS. 

■  I*.      T 


•MAViaCTaie   AMAkTttt 

•OkAa  cck lasts 

ck4«>T4TTo'4i  trroars  a^k  ixc  suk  is 

KkftNtr    41    Thl    TIMT    0^     44    (Ckl>S(    4a(    1|SCUSI»«t. 

AO-aea  •••  Jl*.    1 


»ITr 

AHAkTtIS 

Milv<TT   (bcvrTS   or    IMt   M4«4it4k   TiCAk'JS. 
Ae.40T   T«a  .jI*.      i 

oaAtTTATiOTki  crrjais  «ritN  imc  am.  ts 

KkTfSi-   41    T.4.    T|l«   or    4N   (CL1>SC    4at    -^ISCijakCI. 

Ao-koa  ••«  Ji*.    t 


MAVITT 
IMtlalTION 

e«4«.T4iii/r4t  crroais  inck  i>«  »«  is 
sckrcNL*  41  THt.  Tiw  or  44  ^CLiksc  4ac  'iiscuMA.'^. 
AO-koa  •••  ji*.    t 


••AkklWI  AkkWr* 

AnTIHOMV    *U.**S 

•OLc  or  in*(>rtcTio.s  Ik  tOkto  iktctaxfTcki 
lkTr«4cTia>.  ktTirk  CM^kiCAL  t%''  CkTST4L  rc'tcr^ 

|k  »tk|rOH/UCTbaSl    rkCcTillCAL  ■^')ri.»TUS  or   »«s« 
•  IT>-   Sk    4S   4    .okSTITJCTTI    klTIr'Tuar    SukvrT. 
M  Jt*.   ts 


••AkklWI  eoanuwa 
Aaamioca 

r«cr4aATrok  rr  Mkkiuk  kascrioc  *cr  tfkjatii.s 
roa  sql«*  cru.  ■•sc. 
AB  »oa  «T«  Jl*.  as 


rrtT4it4i.  Fiik  iMriarH  or  tAwLiun  A>*t*io(  'oa 
use  Ik  TM(  McvucTiek  jr  ri/>icTir«i4k  Cki^'kOkic 
CtacvlT*. 

n  Jl*.  Ik 


M4>ltT    kurVTTS    or     IXC    M4k4il4k    ISCrk^S. 

A^MOT  T«a  Jl*.    a 

•woiasiet 

ailWHATICAk   AMAkVaia 

ccoL'kTkic  c^oaoikArca  jr  02Sca»4Tii«k  iiTik. 
••a  Jl*.    t 


•MotMiCAk  auavtT 


■OtMlCAk  •■ 

«IMM#MT 


frrt'Ts  rr  kraeiUTjas  jr  Ti.rtk  ratja 
c«rrkitvc(  Ik  k*aAtrAT  oa  kTurr  •kOnrs. 
■a*  Ji*.  a* 


•aaeur  ovHAaict 

AOJMTwaT  latTCMOkoavi 

•csttkcri  Of   t *Tii4-A«e(i*  rokt.*  att-Aiii.!. 

»TII4T(GTt    4«e   (fCtSUk..    14    lkT(.*-TklAr 

ecnrcTiTiOk. 

M  Jt*.  ta 


£*tTT    SUkarrt   ar    rut  MA«A>IAk    ItCAkOS. 
S««  Jl*.      " 

* 

Taai* 

''4ai.'S  or  Cbiwul4fljkAk  imt.  riaT4|..i «  tw 
Tift.  tCu-cTktc  p«arcaTt..s  jr  tml  icokAiM'Tic  rikkO. 
AA^ae*  Ota  Jl*.    a 


OTHAklCS 

ktAOtaaMia 

4  cjxriMtA-4.*  tootx   ra4  tmi  rktoiCli4k  gr 
kCACCkkMi*  rrF4'Tivct«jS. 

tTS  Jl*.  ** 


••UIMe  aisilkt  C' 

liCtKtt 


T» 


••Akt  ttcoa* 

BATI«MAT|eAk   AMkTtn 


erri'Ak  •tkatcsus  roa  MAilMto 

▼••  j|*.    IS 


•tCOtMrStCS 
t4«Ct  raOHS 


rok«>«Tii,iLM»  ikoei 

h    4    0    •'4ruk    ST<T(k, 

Tit  Jt* 


(«J   IT^k.   nm  nlwtCMk 

la 


4a    tAktk. 


j  90«i«r  M.K  M.U.utc.1  i<i  stOp-HTSict  4Srao>ki>T 
r4c». 

ji«.    a 


0Jsr4c 


••uiota  kistikT  eowoiCMTs 
tatciricATioMs 


••AI*   TMOa* 


0  AOMa|tT«ATI0n 

f«kV.ra4in«Y     •M4LTkl>    Or    4    k(.K4ACM    4kJ 
OfvfLOr-tkT    fc4kr.      koTikTIkkk   jT    CLOM    'tac'JII 
TCLrvItlOk   Ok   4r«|.0    aljC    MStS   (kO   Tt«    uSC   V 
C0kT(aTli4k   kAPk   4t    TC44   mlKOIH*,*, 

ji*.  ta 


••ABt    Tt«0aT 

ItOUtMTtAk  AHAkVSIS 

stOu^kTUL  orsiSNk  jr  lAktai'Ckis  rja 

4kira«4T|vt  or.^eTivt  rukCttON*  ik  4m<>k4T(') 

TfACMIkk   rk06*4kS. 

•a  Jt*.  sa 


tAkMA   OATS 

r«kT|TH*ki»c  rkASTiet 

MOT  rtur  CMkACTtaisTics  or  laaAOUTco  aoki- 

tTMTktk»l    OOtlf^rkT    kTrklCATIe..*. 

A0.40T  SIS  Jl*.    I* 


cihtTAL  iTauCTwac 

scLcrTto  AKitcktt  rkOM  TMt  ri'sauk  kOoa. 
aiIasst  •T4ir. 
AA^kO*  TOl  Jl*.  ta 


rk0t.»4>'   "k' 

SktriFi«'4Tink. 


Tate    IHtULATIOil 

l«H.*0kT4Hi    IkkUkAlOa   kkAS<.    COkrCjITIJNk 
IT     T(CHMpk'«tC4k    ..kO    4ttrTr|C4l.     kt.1J|kr«kkTk 
Sktk*.      l«rrtaTlt».      TaAHkLATIrk   ^   rjktIkN 

4«C'<. 

•sa        Jl*.  1* 


■•tSk  4kj  ktcuaii*  atrohii 
jIV.  It 


••uieto  kistikc  runs 

lirkOSIVtS    IklTIATOM 

f   C'<4k.rTl«.>STlcS   jr    b.(CTkecVLOkt*£ 

orvicck. 

AD-kM  vta  Jl*.  la 


CHAkwT 


kAnaiAkt 
«ii4k«k4Tior   rr  roatiSM  acMrrcH  Ok  rn4k  okkkS 
eas  Jl*.  I* 


N-ll 


••oioto  Misaiu  kAiMCNiai 
•uiDto  ktutuii4ia.Te^tai 

'•rt'iMfTit  4kr4T  ikTwctriea  k«uk«k  4ia- 
ca*rT  k»»Ti"". 
4I>-SST   Sk«  jIt.      2 

aauieto  kissiki  aAkats 
Aia  roaet  cauir«cNT 

*OVl«k<H."T   f'TlklSMCj    r<Jkl»|T    Ll«Ti   »>• 
T«t    klk-lTFMk   r'Oai.Ak    4T    *4'«t^Cat   4|r    rCnCt 
•4Sf  . 

A»-aoa  at*  Jt*.  la 


•MIM*  ll|«*IU 
MMHN  acvicu 

««.i->-tt*n  tan  ••*&  w^iei  'm  mijcj  nit- 


■iMiijn 


Jl«.    I* 


•  INB    «i**«   l«t»«MC   'at   KIWIU    *T«tC  «s    •* 
•m.lCO   TO  "CSI'W   MOC»»X«C«. 


•aUIBM  DIMICCtltUVtCl-T*-*!*! 

■Ltctaie  MtTe>«» 

ra*\.Mivr  axrCH  »/^  im*  fw*  tjoimi  mmttm 
J11.    t 


UIMB  M|MIU»ltU»tCt-r»-«U«»tCtl 

••I  Jl«.  It 


attcmmtim 

1  ■vti.t  a***!  kutST  arTt»u.Taa 


TM.  MI(,"ucTtO>    "»   >eiL    10.001    1>.    TxlOI    OF 
■•tU»IIM.    T*vt*vl*l*    •<«    Ta-CUn.    «M0/Ok    tiXI* 

M  Jl«'    IT 


't 

l««ITT 

M  eajrcTivt.  4IB  roH  rwcc*** l>*  »i«^4t  ^«<^- 


«•-«••  AST  .<i««     a 


aiCMUti  I 


rtt'n-mm^tMi 


•I 

•CIltTIFTC    P'lllMCo   »]US   '</■    TITM    To 
M   rjlctO  »1   T»0  01*'%.tt1  «t.i»Tao»»  "> 
OalllN   «»ct^«UK   VO   Mjla'IOH  .^^ITV  .Mr* 

or  ti«  «TMV  II  tM«K«  ^.av. 
Jl«.  It 


•Mian  iiiB*n^»iiu»«cc-r*>M«r*c*t 

CATM 


ji«.  la 


COWttMi 

T»«aooLiTti 

Ll^fWItnl    >fllli  UlNurH   TI«,«00k|TI 

Ii«li«t«li«  Ti»T  •t»oai. 

aa  laa  ata  jk*    a 


■MaT^vtiiTMit  i«T4L»  t  Mxava 
HiWtoTtiiPcaATuar  acacAiiCM 

niuaflO^   r>««*CTI«t$ftC*   Or    VAKIOk*    (TMK1- 

aii>r>  HI.  \.-fi  coM<.T  *kk>n>  f.>it(iLC>  c>  iim. 

«•«  Mi    >T*>Nit<s  »1U>..    «0<t|T   rtunlNkx    tU.OT  «■« 
4lie-«1    TIT>lklu«   •t.LOT. 

ail  jit'  IT 


M«aT.aCaitTMlT  M(TM.»  *   4U.aT« 

MTCHIM.  PaaMiaa 

TUN<L>TtO>    f*    >e*Cit<  iMM.'CMl    MItM*!. 

Fe««i«i.  8»  •Tiin.fkt  siftu  »<*  "»»t  niiit.tT 
•a  ,  -<i»>  IT 


aaaT^vaitTMT  tm^n.*  a  Mxara 
Miaai  tTueica 

»i>u*T  *•«  iratMar  •H4A14  oi.MMn  rr  'ocva* 

Otkca.   ^-lOMtur.    r«i>T4k^.   «<«   li'<ta»Tt«. 
IT  Jl«'    IT 


•MVITT 

•ao^nicu  •vK^ieu'v  •.■*cmii«^t  to  Ti*t  t,^ 

«i>«ii«4.  "iL'Tivirr  THf^r. 

•«a  xK.  *s 


■laauaaii 


act! 


»ia»<LC  •kM-ak«  Mki  c>«c«ot.T  tTtii* 
aaauiatacur*. 

aaa  ji«.  i* 


•cwtan  m  »aicia«  aiay«c>-w  ■  auaaactt 


<   Ml  '^  Ll<«*  ^0   J-*    »Km»  "Mh  •  iU*T*iaui 

xaa^^i*. 

n  Ji«*  IT 

•iioce  »ti«aiLtaiauaract»Ta  awaaacti 
auien  niaaiu  ranpawHra 

aoot'— aiT  r>«Ni»«j  tTa>««M'<  iaui»«'«T  m*. 
MtmiM.1  ■!■%  1. 
4»««  *aa  jn.  i< 


Mca«*>«  sTKuc^^ts  4<9  ri«  i««r*u««i>T«Tij<i  w*> 
«»STtii  »aa  »><»  •inuTiKM. 
a»iaaa  an  ji««  u 


WTPIC    <*TIU.M'. 

laa  jK'  la 


(Taiea 

coakiTivt  »*ciw>s< 

M-aaa  aaa  •>■>•  *a 


*aT.H«aiSTMT    MfTtca    t    *U.OT« 

aiaau  caraTaca 

Tiiai.«t<iT>os  "V  'onfiai  ■«>(.*€»•  Uf^t  »«<ai»i- 
C«TioM  <w  »iw;c'  cavaTaca  >>*  >■«•  «■•  Ki   t*  4U>  a. 
""  ""  iTa  Ji»'  iT 

laitTMiT  i«TM.a  a  auara 
iiaMic  tMiaaiaa 

rtsi<-«  n4<if>«    TNtMiONlc  <0>.vtai(«i   tClCTMM 
Cltaigo  *«i'>^ii*i(a  J*  Tj««*Tr'.<  TaMT*.<j<>  xol**- 
erNt«>   «IOa<u->i   iWlMIVM.    tatol^'   aMI   l«4T«t.un 
cawioi.. 

j|«.    t 


••caTwvsiiTaMT  aLtariea 
arwiMcaia  ictvniaTari 

TMIK-«    ei.««Tt«   aiPt^l    FM   »T    IM>   0» 

w»tc  w>DMi*t'  ••*..  cjaiMf  c^  If  I  a 
aN»«ioi.-»"if»i  »»»t»». 

•a  jH-  is 


aauiecB  MiaatkcaiaMraei-ra-aMiracti 


lea 

tmc  •oat  t«  laiajko.  tc»M«i''  otvct.>i*'<(«T  «# 
TMa  i»w»»  cias'.  viiiji  c«<aL<  i^ar  'aciLiTtea. 
aeat  Ta»r»ir.  *>ibj<*  i«OJ>r«t.i   ca»#Lt>.  raak*- 
Mat*ri<^.  Hi>  I'MLawt  imvmid  ..PuarpaiM.' 
aavawH..  ■|>«KMI. 

Tia  jiv.  la 


r«*ci'*Tinik  »*o  Bfyt^aa^NT   v»  jM«t^4  ^Itt- 
*Ki-oiia. 

M  all,    >l 


CeW'TlalkITT    INBCX.    tW    ITk"i   *t*  MlWfCMM 
H  a  0  artacM  tT*TCK. 
a»iiaaa  via  ^w-  t< 


atuian  aiaanjaii 


F»ca«Ta-aiaia«cti 


LMXTH  cantitfL  av»T^  rt.tT  araoMT. 
aM  -tt"'  la 


aawian  ■iaaiktaiauipac>>T»>tiMa*cti 
katacHiaa  ama 

»tNuT«!«aa  i><-ilMi  aiCi  aciKatiOk 
LaaiaTi'S  f\.*^  '0«  aa*-«  agarn  oa. 
!■  laa  vaa  ■>!«•  la 


aawieaa  •i«aikt*i(u»ac(-ra>auaaacfi 
kaae  oianiautiaH 

n.ikxT  aaTictt  Mka  n>ycaT,r*  acacoT  aua 
ai«(jttH*N  ataa  •>  c«H*«»M<Ta> 
aa-aaa  aaa  -'i««  la 


aaarata  aiaan.caiauaract*Ta-atfwacti 


caMrKTiaa 

STUD"  ea  Tb*^v«.tMr  ^ic'tata*  reirai(.i><rT» 

»T    MOj'CT   <Ml'    aLOa. 

Jin.    a 


■at  ciCHaa 
aaa  Twaiwa 

atCu>«a*Taa  *oa  a  Tjaasyiaai   aaa  Tim^ihk 
aiacaar^  CkClht.. 

aaa  Jl»*  IT 


•Mar  nuMaaca 

901(1 


>«aT   aic  "**•  Tkaatrfx  *T   Ti^   roaaa/>')  auim 
aa  CLUk'  auKira  la  tm(  aataCMTi.  Oa  t«icaMK<«uw« 
e>«»ic><    aiKTi'^iS. 

••a  ■>!<•    a 


aMaT  raaMata 
aauaoaav  utitm 

aata  ai«,  ••*''  tm«i»i^|4  aaria  aoa  l«<i1« 
l(«'«  ga  Tt>««kaik»«( . 
aaT  >!••  aa 


■ar  T«a«aata 
caataMT* 

aoci.  a«iLl>«  amaiTSil  »  aeitaaiuM  j4H.i< 

t«at  Tktowra. 

aaa  ^i«>    a 


■aT««aiaTMiT  aaTtUKka 


Taa>i<L*TiaK  xa  •eaciai  atUaaCMi  ct>Tt|<» 
THtowiicat.  aatacobiairtt  a-M  t>^  aoi»*rtos  oa 
aaaaa«T"a»  maiLic  :o-*aj*'». 
aav  ji«>  IT 


•MaT-aaailTaaT  acTaLa  a  akkOra 


n>^/x>T*aTik>«  at«  Oa.LI'tkaT  raoaaan  aoa 
••liH.Tti«x  aaaasx  aviTt^.   vObu)^  II* 
aa  laa  aaa  •>!«•  la 


aauien  ■laanjiaiauaaact-w  atfiaacti 
mejaieaTiatN 

aeeaaTaMt  aiMMar  Mtajar  a^  ti«  ai«jTt.aaK 
■laiiftt. 


aaa^iiaa  sti-utc*  m  •Lk.Jrs  rwa  t>«u>i  cMa«ata« 
aao  Mta*  (iriuai*c«  taat.te«riO«ni  at«it>  i|.  (.-*«>■ 
C«a»tT  •LLuv>  anai  •kiMliia  *4.».''»>  »tK<«T  TTTan', 
aLLCT.   laL-r.^v   Titaaija  hXV  ••«  «at   <T>|«i.ik« 

»T|rL.  V 

vaa  ji«.  IT 


•««aT  i«a««aca 
layaTioNa 

Taa«<L*i<<ii>  '*  a  «c>>Mr  <Mi  .  «j»<(aic»k 
MkiTiu^  na  Txa  i«aT  T«t«ia(a  aOgatiea. 
•a  Ji<«  la 


laT  TaaHtaca 
aauTioM 

tLTM'aTaa*  b'tcaiaTiOM  oa  »■.•?  taaa^ta 
aaart  ctvt»'>i»>«>'T4i.  co«i'io«a. 
M  Ji«*  la 


a««aT  TiUMaata 

UMiiiaa  aotaaaar  kana 

KaT  Taa>.aaia  la  a  .a«laaa  aOjueaav  L«*(a 
a  FLaTt   alTM  Cb^aiDfaariJt  3a  k.>Ya|rat.  <M<k. 

aabiLU'iw. 

•a  ^i»>    a 


aMaT  Taamaca 
araaMTieN  aeinT 

•  »»»  titr  airctL'S  TOtT  ro»  •♦at  T-<«<aa7a 

at  Txa  •Taiii»aTi>~«  aeiiii    H  «aak,!to  »o  Tn*  »a«*i«« 
|a  rouRiaaiui    •>•  •«  iiiMott.. 
aTO  jt««    • 


aeciVfMra  kiaaMn  ^aaaT  *•  Tw  aiAurtaaii 
aiaauf^ 
•aa-^akfa  ji«<  it 


aMaT'-aaaiiTaar  ivraca  a  acLava 
aaiia 

eavkLOn^ki  rt  Kaaurtc'J^liw  aaoctkact  aoa 
TH»  aaoxueitof  "a  Tima.Tti.  ai^aijn,  »»i 
TaaTa4.u>  aM>/r«  TMcia  4Ct.JTt  i»  la-tM.-iiQt  akik< 
acaa  TO  o.uTi   |f.  TMic*. 

aaT  j|».  IT 


-14 


aMaT  TacanvMT 

Niaii  aaaaauaa  aaacaacM 

1*0  •caaaaii  Miv*->«(ssua(  >TSTlat  •(«« 

Oftl«>»'<.    C»*<l»vieT»5    4H3    rtJTi".       aOlH    1* 

TK.W  »»»Ti»»  ••LL  •£  jTuiitr  'oa  KiM-nttaM* 
MfaT  t«»aT»*i«T  «a  Laaaa  aaicia.'t. 
lit  jH.  ta 


aMaT  TataTMCMT 
aican.  au-ora 

»€ai.tai<l  kTupKt  to  xvu.^  THiarac  crCkiN^ 
aaonnux!}  'oa  'MaaMl^  tmc  •^rMaaictt.  >^au*ti<- 
rti*  nr   arkr*  ai  aiT^  ••aaricM.**  ciiaM«ai«  g«i 
CLCaaaitOd  tn  T»«  calTicac  Tta»*««Ti«€   '•*»»  ^Kfo 
lagC  Tl,    iTv/>  r, 

ait  -iK-  IT 


aMI 


■laMT  aiNOiMa 
■tTteaoLoaicaL  aartuLlTta 

»!»■••<  aitrtaTic  auTuat  Taala 
laa  jW'  la 


UM«*«   dUll*. 


awiicearaa  cmiwi 
aaa  niMiiwa 

aati.talk»*«   ttia*  aTMT  Met    CTCLC 
■TMaacx  aiK^arr. 

aaa  .ii«*     i 


MCLicerrta  aoToaa 

atuTTta 

aLOt»C»  rH»«.»eT|»liilCJ  oa  .  j(T.#iaa 
>«t.icna'fa  ao^u*  tik  -lOvraiaa  *v  aoaa*«i  rkitfT. 
M  il»'     • 


tLlcaaria  aoreaa 
jfT  auaaa 

»Lui»ta  fM»h»eTiaii(ie»  ja  .  j(i-aL«a 
M»i.ICO«>''ca  agTc»   Ik  «0>C4li1  »■«"  aoaa^^  aLianl> 
M  Jl«.     • 


•Mkiceanaa 
BCaiaM 

aaCL'aUaaT  •caian  aTjlr  moi   CTCkt 
atwtac-  aiactaat. 

j-aoa  aaa  jk.    i 

•••iicarraaa 

ataaiLifaTiaa  avaTti* 

•fc-'xiiic  a'taiLil^Tiia  ah.  rai>  aw^viTa- 
tlua   ST«Tff1«  »o»  »-a»    <eLtC9aTt». 
M  -H-      > 


laa 


aMtilua 
aTaaiC 


il't'iai  »    •^TaatajCt  MCklt/a   |vk>  kltWk 
cao<ki«-.  lafcTM^aeoaTt  arJHic  b.<a(TiMi«.  a./i 

KTTttT.aLI    lI'N'iai    IJN. 

aai  Ji«>  as 


•itua 
atuie  o*«MMfe  aaaacarua 

STUkitfS  XN  III  a'W'uaa'  l)iTi,aaeliaa^  ta  ti* 

ai.o«  o»   n»««»i."l0  ttLiii^  aoo  i>i  orhaiT* 
«r««uat»fat«  la  »oi.l)  itLlt**. 
ao  aaa  aTa  ji>.  aa 


aMlLlua 

atLaaaTiaa  Tina 

«  r<i»(Cl   xf  TuOO  aga  acaaoai^  Liat1l<KS  aa 
laciTij  tTgwii   arafta  .«j  it»  .aaklfam-i  ii  <«.i.i 

ua. 

ki  an.  ae 


«t«a!aM«aiea4.  ai«>jLa 
NtaT  raaaaata 

ra»t-T  j»  'tMtaasat  »>■  tx*.  «»Tt»TU.  ja  t 
Tiw-Sxiac.  tiaa. 

M  ji»'    a 


aMMiaai«aieak  iMtu.a 


STaaltIT*   C»    THIk  T.^ti^>«airak   »M(>X* 
uao(*  ^laoan  |>-Tca<»*k  a«eatuik.> 
ta  JIV*    a 


aMaiiaMcateat.  aMixa 
aaTta  aaMi 

acai^lC  M(av|iaa  aoito*  9»  .  Maka-i-weaaao 
sa««*ci   T»«  a.'airtic  »ja«  i»a  T,.a  vtLOriTT 
aotrxTML  L««f— avt  atTaaTdtic^  a*   T«t  ytatuat- 
•»»«   Cj»»»1'"I»N'. 

aaa  -jI**    a 


■■■aaaaa^aa  acaaaaCM 
cHiNoaieat.  aootca 

I    Ptsiaa  aw  CNalawCtioo  oa  NUkTI-ataa  aaaaaa- 
Tii|  aaa  ust  at  »taH  a<icSSJ*cti  ao*  oisraiajriON 
■  r  i^aa!!  oa  Tmi   iaar»c«tl«.c  c>J**a(.<iaiaILlTv  oa 
iiLica  '■■i.aaTi  a"o  tK  caaccT  oa  aocvKMC  Oa  oa- 
aflH.  aLCCtaca  raaiUW. 

lat  Jti-  t* 


ciaaNOSTic  TacMtnauiS  aoa  DaTccTioa  oa 
HToaoaax  eoMauarioa  in  a  HracaaPiiic  HiaH 
T(MacaaTua(  aiaaracaa. 

M  Jiv>  10 


awiatnaac 

>«4t    T 


aauaa  aiaaa«CH 

THaaTwaMT 


tan  ataaaatt  Hiaw-aaC&fcjat  *TsTtaS  •€<( 

kiaat.'^t  c'*5t"getro  -aj  tt»ti.r.     aot.^  j» 

IH    »»»Tt»»   a'LL   at    jtlLIKO   'Oa   '«ltii"»aiStuwf 
kt    tartTlsTaT    >v   kaxfti    sa,,c|Mi>'S. 

Ill  ii».  aa 


awvaaatemt  acaa 
KiCHTiaie  wataMCH 

tTawaoab  w^ivcaaiTT  irjotta  ta  MvatMtMic 
avoa  tm»o«t. 

•a  rfiv>    a 


awtaaaaowie  aiao  Tia—n 


tMIt 


aaaTuac  actuacM 

|r>ai.at>«.>'ttk  (vaLMiloi  oa 
aio  jli,  IS 


3UaLtkt«4T 


aTtwaaan^ic  acacaact 
aT-aciiSTaMT  ivTaLS  a  atxara 

|c>IC>Tlw>    rn««aCT(aiStlCt   e»    vaalOl^a    ktaUCI* 
•u'caitLS  roa  aaajcti  tae  "(at  (iu:>«aN*akk< 

.  41  •  (.-♦'■>  eoaa^t  tkLdT.  MttttLLCr  c.  iiai. 

>2i   stati«.t«s  ttitk)   M*|t  autmita.*  Hjjn  asj 
|C-»t   titaaiu*  au..<T. 

ail  Ji»>  IT 

aMtaKT(MaaaaTvM  acaaaacM 
maiaLt 

IV.-tCnt.^artAt  a(«lkra<Nt   4aT(atai.a  'Oa 

alH«tv.f   aacaui»toa  SrSieati   a»s.^'Kir-fj(.»»f.iDt 

l,T<<,<   r^a    la«JL«TIO.t    «*.»t,''M  nrCraNISnai 

J't'vi'an.  i>k'\.ateMa. 

aat  -ii**  11 


riasooSTic  I'CHMitfUaS  aga  D«.tcctlOK  aa 
HToaoof  eoMauktioa  la  a  ■•ra(akx«)lc  mi«h 
tCnacaaTuac  aiaaTaeaM. 

M  JH-    10 


aMvacaaoNie  aiw  Tiaa«Ll 
oacaaTioM 

cascaiatius  xa  aata<Ti«.  aa,/ai.im>  c«i.i4*«- 
tioa  ti«t  Hra<a.Tti  aao  test  a(aUi.Tt  at  •4Cm  •lux^a 
a  0*   tnr  4kn  MiaM  Kaa^aatjac  nvacNSOKlc  aat- 
0Tk4M|C<   a4rii,|TT. 

aai  Jli'    a 


aMtacavctaaiTT  auM 

aaoaaaiiwa  leiawfiiaai 

4  cj"a\jtf«  a-aLttis  oa  rao-ataat  m<^.*- 

»fL«II»    "OXtL    1  4U4irHe«». 

aTa  jiv.  so 


aMtakkT(i»caaTU«  acataacM 

nHxuaaT 

ta4a«i,4iToo  XT  roac.aa  ackf.acH  ea  >«r4kLu«>.i< 
><ti«LLuxaj»~T. 

eat  vi»>  IT 


a«iaf4Tti»aa«Tua(  actcaacH 
laUTaxcC  itklrTaicaLi 

1  ;tLtc»alC4i.  h'slkTiviTT  «^ta»ual«^^T»  ■yr 
$«aico»"ueTti«c  -laMONO. 
aMaOT  all  aH.     a 

altaM 
a^  aaa 


a  let 

aacaa  aeaiaNa 

tMt  'LCcTaicaLi   STaxrj44L>  •<«  toagitaanlcaL 
CNaaacr'aikTirk  oa  S£4  icc. 
tai  Jiv.    a 


aiacMTiaicaTiaM  sttTtaa 
aaoaa  a«TiMMaa 

rva«.'i4tix«,  or  4a/ca»«  aoa  ,»a  itt.s  u»t 
ait*  tn*  4N/uaa^  iNT(aao>aTaa-acsanMb«.«* 
attaia  '!>. 

la  jia.    a 


ttcaa 

aaaack  aTraFMHCMTa 


4  Mo'lLl  a>4'C  acati   4tTtNu.to«  aOa  ti< 
•  f+ioz  MOaitic*.    io«-a.. 

TM  ^K.    It 


en  w'seaaTrk-  hull  Jf  siSMa  aga  ecauiN 

Tooaiat.  navt' oaaaata. 

aaa  jt»>     a 


'taa^'S  ua  •at.«naiic4i.  avMCitsa*  at^iaci 
II  itMC  «>«ua«.i|xaL  caL.:M.4iieiu  aa  stca-^f. 
a<)a^r<  '■<«g<aaiix  a^oa  *aajr  vr.tco  wTkataaiLa. 
•a  jw.    • 


latioN 

ri4.~oitlc   lrc«<al*ui»  aja  O^ttctioa  oa 
x  fc"*ok'lo»  IN  4    <Taia»'»ic  M|*M 
a^'uat  4|a<rac4a. 

a  ■>!«•  10 


awreaaaaaaxie  auayrria* 
eH*"oaaaaMic  oata 

tx   xTOax^aaxHY  ra  ^aakaCMUd^  aac,  akOaloa 
a4^!<   ".oaina. 

aS9  Ji».    a 


awToaaaratte  aacaauag 
•INC  Huu.a 


Niax  M.TiTuea 
aBarraTiaa  laMvaiOkaaTi 

aoaaTatiXN   tx  h|*m  jLtltJuI   'OlL   I».  Ti<» 
ata/Tt  I"  n»\^-   'OutH  4«aic4.     •tOkrai.ti. 
araatat'O*.     •4»ivi»>««vC  4M  aw''LH«4tu«'l>'**»- 
CMakai    'a  aat«»'vi»»  »lll.>l>ia  .  «4|a*   la  H.M 
aaoruet'ON  '\^l'^  cowo  n»J»«ac  aNu  4  .»«Tic»i.Lt 
a4k»o  i><i».»»f   'N  intataitT  a*.j<*9  ai.04  «•<€«  t»- 
axkCP  T«  r«T«»>*  aiNjt*  c>».ia«. 
'  Toi  jl«>  la 


•T4T'    oa     t>'(    4*1    «(<!£•    IN    ••*(    aiCk^     1*    «i»- 

«4ifiNt  aaaaiuai  iaiu.  ataucr'jaa^  4kaLTait. 
*ia  ji<>  tl 


•Mva^ilaiw  sTaucTuai 
[Tie  neWMTa 


ruc'*eMC  ax1.4a1uait.1rut  4«  twi*  traici 
aaaNatic  ahb  CLlctaic   nrata^'Nt   iNtatacf tONa. 
aia  >!«•  10 


*MiaM  acTiruH 
tiauLaTiaa 

>|Nul4tlx  4kt|Tt«t    l(»r  oa  a  LKaNTO  "a-ia 

is/a-ui  Milr  aanaaLLaNT  aocKat  moto*. 
*»-saT  aaa  Jl*-  «T 


aiaaiTtM 

tCNaiTIVITT 

tMt  a*  krMk|T|viTT  ya   >  laui*  a4a>  ijN|t|0« 
CLaatNT  aaa  otT'a«|4«0  at  <^*i.>  Xvrkcaai  aac- 
cisiON  'laiaa  ircHafaut.1. 

atT  Jt«'  aa 


aiaaai  iNTtaaiaitat  itucTaoNieai 
MwTeckCCTaoMt 

■MOtx«u.'"t»«/~-ti"lttS.  CMas..ci.-aoct*^T  aaata 
laaac   |xTta«IF|a*   1u«(ai    Urui*'  *(at.  >'].  ?. 
ao-ssT  atT  jh,    a 


aianuw  M*UMa 
(Hrmct 

tB4kac4llO'.  xr  reatito  i«ta(a*eM  on  thc  aNTl- 
rcai^NT'Tivr  action  ga  tn'iaLay^  tr«4. 
i*T  Jt».  la 


*ii««CTiea  ayaTiaa 
JIT  nuiMa  aLoa 

41*  <«n.L  >.T«Tci«»  »j*  «  aoga-aT*eM-t»ea.t 
aiktoN  "Miac  c*«.IMi(*  alTH  a  ktaatiau-i  CMaaaa. 
ae  aoa  aaa  jk*  it 


•UOuaTaiat.  tauiawawT 
cenTiMu.n  aTwosawaaaa 

ac*  'OuiaMTht  iatTau.4riOM>  "OOiaicaTiOa  uv 
MlKTta«Nti.  aoaa   IN  TNa   faa  aaeiklTtr. 

aoaea  aaa  jt».  ta 


anauataiaL  aaeoucTiaa 
oiaocs  itcatcoMMCTaai 

>-ian  vOLtata  accTirica  stacaS.     ittieia  OIUK 
aac'iairai.     ti«t  irragoa. 
aa  aoa  aaa  ji«.    a 


aiwuaTBiat.  aaaoucTiaa 
koaisTiet 

4  cKi. iwaBT-i.4a  iNMiToar  nouCi.  •itm  a« 
t"l*stN»»  aaoviaiok. 

aaa  Jti.  »» 


•MT^niaaHie  akiaMt 
ef(  luaaTiaa 

a*oc'(ni>«i  xa  Tt«  acraaoaTiON  aae  Mteaolat 
tfi^osr***  Nev  *a«  naTco«<  ohiw. 
ra  ■<!«•  It 


-11 


aiaavaTaact  traucTuaia 
aaaaaokie  aMttiMaa 

aost  4Tt4C'  4j(niiai4  srSTcn.     iWLataacC 
aaaaooL'c  aftaM'a  iaa»jaLCCToai  Mou»er  tt  a 
naaeiNtx  Jm. 

la  JK.    a 


iTiM  acrairvM. 
.m* 


Ml  ION  •fTHICVM.. 

MS  -il** 


LJ«M*    Ik    IWO't- 


WTCRIM.* 

-  MiM«<    «I»C»»»T  e<W»^»'    lATt^lit*   C«.<ir*AL   - 
!*••«••    txtllTuT*.  4STU.    «MIM«  Cat»M>«.    LIVIMtT 
M  Jl*.    M 


MBJUT   IwniM 

>te««<iiire  i»jt«i<N  «cr>«oof  •«  t>«i* 

Tt*t|i». 

P*  JiV.    w 


•inniMC  (MMTIOM 

riict.>Tia>«t.  '*Mt  g»  Mn«ii.L  tOMiii**  v 
■  ine. 


•IWTtWM.  CaWtTIOM 
MLUtlOH$ 

••t  .it*.    IS 


•  IMIIUTIOM 

Ti^iwc  e«MBueTtvirr 

M  Jl«.   M 


•  IMIUTION  M«tt 

VACt   toVIMMMtwru.  e»«ITtMS 

»l«k(n  >o*  MttvncMCiT  ar  vicuw"  ixvct.  to  4r*v- 

$»4et    ■.•'VtKn<r4>'T4L    rt^T    e>44l<*c*t    4»C    .<IK>iSUu> 


•IMU 


TIUI>»ro»l«4tIOf  . 

•  11  ■>!«•    1* 


•IMti 


•It 


•TIM  irnii»v*b 


IWOnWIiak    <T0*4«C    4«}    ■(TaUVAl.*       Hltlt4lf 
CMI4i.   ••^'OCt.*   'U*   4bTgM.TIC   MC,<>t*lT    «^l*ltll>k.. 

4utauT>c  >frwtci  mM.rMt.     UM  o»  i«€»  »T»*ir- 
TUMTS  »"«  lHN>ri«SI««  HL€».       l-.'M»»tT|»J   l^Ofcuf 

re*  c(>>*«t^Ti  «  LafclC4<.  ^trwici.*.     CLu>rt«i>i« 
•acucM^t  (ITm  'iT4Ti».  o«T4. 


caam  i«tc6*4i.. 

TM  jt«>    It 


•iintwuTia  eiacuiTs 
Miii»*cTuMiM  wnwei 

Ca>»aTIM.t    irCMklWkt   rgM    I.TtMUTI^ 

ciacuii'T. 

MT  ^l«>      • 


ATOMIC   MMNMTira 

Ll*l'|l«    or    -tT4»T4^(   MCklw"    IOH>    l^Vfk 

c«o«siiiA  iwcT«'<Ko^-  4r3nie  k'nTfi«»<  -t> 
i«i4aT<«i.c  Li'><'g>»  IX. 

Mt  >>IV.    t% 


•II 


•iMTttMTcn  eiacum 


COHPUTt*  P»l"T(HiT  or  04T4  »<  ttUTaCn  ■•fH-tt- 
TI04  4<*<  FLU*  »»«»Wf  Ol'Tl  »0«  laOM. 

M  Jl«-  IT 


•TtW  «TRI*«tC 


«T4lfSTICai.    4SMCI4lla<  •<■• 
•  M  Jl«>   M 


Mki**  si4Tr  >ieM"i<i4rua(  ■••oiosOk^ 
ei«euiT«». 


•i« 


■  iv.o<'fCw(  04>*|ii*  l<  ^\«iri4'' 

TT   11    4m»    >g«  •. 

T«|  Jl»<     IT 


lam  OrTNtlt 


•IW 


IC4TI0M   tTtTCnt 


4  TkriMiaui  rga  a*T4ii(i««  c>^C»auT  j4r4  r»< 
iu»o  uit Tronic  ei«eviiT»  ,»  ii»ium«-\  mou 

1104. 


umtma  aciceroM 


MItMT 

•LlaMT   4»TICtC   ■<•**   MIIWaTl'S   MC^CMT 
«iat'TCH«M  (las  •!  C»jac«M. 
M  ■>■«•   II 


4  ct*T4ia  t%.rHOQ  or  •ccjaela^  •£•«  iM«a>ac., 

*«0I4TI<«N. 

»  ^«>    • 


•iaTi«i«T4t.i.tc  coaaaiaat 
MaicoNoueraas 

•OLx    or    lw>t.*riCTIO«S    la   SOkla   U.CCl*X'TIkl 
IkUR^c^tOM  •«T»HI<    :.^l»Ie«L    4"''    Cll''»T4L    ?»*tc" 
l»   Umi'OHAKIWil    twCcrmC«k    .^OH'TUI    0»    ••S" 
•  Mf    In    4S   4    l«^*T|Tg(,Tl    klUo^Tuar    W^VCV, 
N  dl«*   tS 


siMU  earsTCkS 

ritLx  tOM  KiraoMO^T  ar  laon  •Miwf»«. 

40   400   •*•  <<l«<    IT 


•laoa  Mx«rt 


•e-ae*  MS  jt»-  IT 


a«ei4Tnw 

wcc**M.  cof^oHcaT*  or  laraaPte  ■•citnoa  u 
««  4Ti«>tPM(a>  ••  4  riMCTida  ot  cltxT. 

!•••••  •••  Jl«.    tS 


eiaeuiTt 

4  n'Maiauc  roa  atT«i«i4*  c>#e4euT  j4t4  run 
cavau'o  u-irTaoNic  ciacJiTS  »•  twa4N*'>  ■<4ai4- 

TlOk. 

W  ul*.     • 


•larcakM.  eonMJtTiaa  twiMtt 
eo«Liaa 

fMai<W   CMI.I>«   IJKCrM   »TSTi.»S. 
!••  Jl«>    IT 


e<HM»Tiea  imii«« 
jn  Biata«  nxm 

•!■  ^•im.  •i«Tcas  rja  x  'Oua-tTaoat-etCbC 
aitToa  'i««i*«  cn-loM*  alTM  4  *Ta4Tirui  cm***. 
jiv.  rt 


rrwff  uT  n>«<cik*i««  eaaoiTitw  ea  ^.t.niot> 

tm  i«eM4air4L  •ao»T»Tif»  ga  rivf  Pf>LT.j«:T>44i« 
aei.n«>«i  CMM.*!  IN  rjLr-VK  •••  n4Tb.i«t.i  M4a 
i*ae  tr'tCT  o»  •>oi.»«««  •ajrraTjn  tmm  (»•««(» 

Ik   HMcrS*l*«  a4a4««T(4S, 
••-•M   S«J  Jl«>    10 


■T  Mwcai 

atklTtar  TMalaiw 


i«ag»T  or  riiiTaar  )a4lNiat  (w  auMUi  jct 
as. 


•tvaaaa  aaauma 


<  •«'ionct.(ib>e4k  »Tijot  <ia  cjio  ct.ou<t  4k  m- 

k4iro     T"    UTtlL'TC     ti#44a(0    MOitJON    MlfWS. 


r4i.c'«.4Tvo  4*o  i«4Swaci  acrwrcTaact  «« 
oltaiakToa  «>  c»T*T4kkiT(»  o»  >tf«i«sib«  »!•«»• 
•aatua  'Luoam.  e4txi^  aujaatrt.  tat  litmiur 
n.ucaiu>  Ik  th4  •cftTSTaaaa.t'i  ai.*io«. 


•  lafWT-OUTaWT  MVICIS 

MTtkLlTt  wTa«au 

««TakklT»  ca*»uT(a  ihioim4m  u»acaini<M. 
atUtTu><  »•  Cf^utr  s-«o'M  Tl.#i  i«twkn<i. 
JtV.   w 


•ikTcnaak  aaicTiM 


■  iLJ'Tei.r  r^aiviaa  Im  auairi^  laea  acricch 

Til  illV.    IT 


TMa»|ST««S 

•'4Tt*i4i.  B»  Tt«  UK  ea  raamiSToas  raa 
C0h«cau«a  PUi'T  owM^ar  to  4kT(ak4Ti«« 
cuaacsT. 

M  wl«*    • 


■«T  Mkicorrta  aoroM 
ca«ausT  «4c«tt 

4M*c*tts>  octiaa  4NJ  o«(a4TiaN  oa  hjt  ereu 
aoTca  Diict  n.c»>«c  «*l<c  trtrcn  oa  •  ut 
MTLieorta  aoToa. 

IM  Jl«>  <T 


•jrr  auiaa  »lm 

kIMIM 


itKoav  oa  akatii 

LIMJIO     Ktk. 


euM4*«T  a^riacacn  la  «oic<t.  utrgaukO*' 
PMa  aii4«u»i  ••STia<i  iua<)a(4M  •■«  mi^W 
LrTia4t>iack. 


4  o&*ICk  |i>ia«l»  'iM  «aau  "caMMtMCiT 
T«aa«a4Tuak  crtraieiuns  v  Muil  )ua»«Ti. 
j|«.   M 


•Ita  (a 

■aeietcTiviTT 

iM4t.L     K4kt    '<tC0Ml4/1l'«4TIO«    or    a40IUtCT|VI 

aarca  ■*  ia»  t» m. 

MO-  M 


•IWIUTiaa 

aujiM 

kK  ■«  aeT4k«tun  4iu  4a«0k  >^u*  cctiua  aok 
STuovihA  tht  ••4<ie  a4a4acr(as  w*  tmc  rt.rcti«*ca 
trtKUXfi  c#  •e^|4«  atulM  la  >4aNrTeHV-<ajnT- 
aaaic  •'•■(k4iok«. 

ril«.  19 


T  eoN*Ta4tkco  laaiN^iN 

JIV.       • 


•grr  autaa  atoa 

aaTi«n4Tie4i.  tMikTMS 

Ta4M«L4TI0k    <V    MklUT    MT|Cb(    Ok   Tu««JkCaT 
ClacuL**    4Mt  rL4T    »TM(aas  JCvC^lk*    Ik    • 

coukuaTLOa. 

TU  Jl«>       • 


•IWM«TI«M 


TMCu^ctirai  ■caaOMHaacl  oa  rtiwiTOkr-MO- 
0Tk4Mlc  mraiiini*  Ulli.l2la«  kga^ai>ILI^<I>Jk 
l«kl24T*0k  'k  rum.  4ka*kl  a(l4w  «4M<b  *TYn-». 


•jrr  akaw* 
ra 


csTi»4Tiak  o»  T4«(-jar  «iouv>-ai«i  oitT4«e(» 

rea  jCT-aaoaiLCk'O  coMtaf lotak  '<•  «Tek'  4iaeaaaT. 

»l  JfV.      I 


•grt  aaoMLtiM 
aaani««aaaiklTT 

rcvuLoai^kT  "a  4  st^r«v><«u<faika  ST«T«n  aua 
oaalT4L  (Oaat**!  Lin  •ja'jaT  >i>vt9T(*.  MklaK- 
aaact  f^ulP^-T  ako  aaoaoktlOk  *aO  rgaivx 
tMrtTtr*a. 

M  JK.    IT 


•gfT  TaaaaaeaT  atawt 
•aattrik*  acaa 

f|ikA.4T|n«  ua  L4awe   T«4MSaoR'  ai.4)«i   tkj 
rkiiMT  TtsT<t  0*  aecixa  ya  4ic  r>iii  *i<;a4'r  i'^ 
rrsT  iw-ck  ^Xu  C"ka»t«r  •aat*V|N«  •»•«. 
—i  ^K.     I 


!TKc<Kk  0<.   kOCIk^    /}9   4iaCx<rT    »w*lki    Tltkl- 
|k«  ea   -onkL    >»n9   4aNC*T|'«   tf.*    4T    tK.^JS   T>»<J  ^ 
IM>*  k'. 

M  4l«.      I 


•JtTT|MH4au  eeeaaiT* 
MTeMTia*  eoae 

rcviLoaivkT  "a  lob  tacakr  e&Tok4Tik«  c 

ILirci    'Oa   'kfaMNCT  C«Ca   liCk^    ST<T|i<1. 

•e-aoT  TtT  jiv.     1 


•Cai  SIMS 
^ZSlT 


I  •'4)k.4*lii  aHwMOkoaT.  vaaik  a^<ukT  vm.  «<• 
i(eK  nke'fTpK  txaTai.<r4r>  ik.'NToaT  ^  "a"*- 

:caOI'«    1»    TmT    aINTI  a    4t.aM4fc'<    C>W»>«tTIV(. 
W    aikTTk.     V4lt.     •kX-aiw'ti     7r4.fl«/lku 

•■o>tu  •0-4T2VH  iTjkM.  tat..i.iN<>i   iT^rCM*! 

bVcaS'Ok    •L'-'O'lTHMk   .kjM   OU'CKCOT 
lhkikK4'aTink«. 
4)fae«  ?••  j|y.  12 


I  l«ivt»Tifc»iiuk  o«  (K^irtiiok  aitt  rturTijN 
Tttmiw-cs  '0-    "OktCyk^a   itu.l'i'rta  •4<* 

Tf^MITtOkk. 

•••  jk.  is 


•g«i  4«*kT<l« 

rrrtrT  uT  »i>«4aiak  ea  rai  •rrtkTicn  ja  • 
Ti«r-s>.«acu  T>s>, 

SM  Jtv.   *• 


•alWTK   TMIMT 
•MtkTtIS 

Kk|«4a  An  kXaTiMMM  accaaktrs  aaaa^rc  «s  <• 
ceuasc  "a  ira  t'ctuatt  o<  rnt  ■^laeiai.c.^  la  c>«»- 

Tlkua*  -^Cxaklc*    4k   kCck    Ik    TMc   1.IW.T   jr    <   Stl- 
casL  T.«oaT  or   ^kkveka4riONS. 
4e..ae*  •«}  iiK.  ts 

•kaaoaareav  cauiaarai 
•eiLca* 

•Ckix  t(.4kr  taaaaaTij*  aM  avlkla  Il*i  auak.- 
tlOk  tkn  roa  akkkTklk  ja  mTII«,^««|N«  4l1|I|nk. 
•O-aOT  aM  JK.     4 


•k^aikaa  aouwaar  L4Tta 
coaaactsiikt  rkoo 

SCkU'lOk    Ur    XCNiaaL    4dOa94ai>|.4Tra    tOsMllOhk 

rea  cOM>ackSlK4.''  L4k|«u«  'lm.   i^ki«i<i 

Ta4ktVl*lC    'u^vaTUkf. 

SIS  ^l».      • 


nr  -  LiQ 


•UV4aTcackOL 
CacacTioN 


*in<<$4T    or     llklk4«T    OCrtCrC^    4aRFH4l.l  «    4Mk> 
kO«40at>'4Li>«   >/<imk«    l'<MC<klOk. 
»0-aOT  T«l  j|,.    14 

•kiat  saaa 

«4TS 

Lir,.«a4k  >».vjai<».ki»  14  tk.  <»4kr  i-kfi  Cx- 
aaiHO  -r  T«T  ••  in*Lk  ►•aa<  eie^<ctk  c>i*'>i^Ntk. 
ae-aea  sse  jw.  ■• 


•kailiis 

e^^cTimi 

ikvt.«Tii,4tio«  o»  t.iu.ir«riok  aao  pti«.eTij«i 

T'fMiti^irS   rok    -OttCuL<a    '•Ikkl'^Ttk    a4«<r 

T  i^^SII'Okk. 

a>*ae«  •••  jH.  n 


•kiaHT 

oiaaiucTieN 

fati-ak  •<l.'i«"OS  r^a  aaiJkUT;. 
SOUt.0  a*CSk<W     'H   klMl^i. 

ae-aeo  4Ta  ,xi,  as 


'^tASUlK.kTkl    u« 


aae<.*tik  wa«aT  o«  jarickk 
•a«  j\t.  29 


.•StM  atk^kkcx. 


f^^icowHCTeas 

.«<Tiu>    >«  aaof^itrict  •<*  taiakf^aki 

»f*  jUk-Tiuk  L»«cak. 

4>f«M   SI*  il«.      ■ 


•k4*4* 


thIx*  ab'kTi*  acaoai   aM  rv   it*)  gr 
•9k4><r  laa..  c^aju.  c.i  iri  • 
"I'kL  '4afak. 
adaae*  as*  ^w.  is 


1<»L    0*3 
»«IOl-» 


•kaalkaa  aeuwaav  Larw 
)«aT  raaMafa 

TX  ocTiXM  «^  4  aa.a»cc'  ftat  ta  4  1,4^1  <4.< 
•0Uk04k<'   L4«t4    "M   4   kCII-l^lk.Tr   ai.4T   ■V4rf. 
TMt  $4.1*  kk"  »•«  or  4.t  UaatA'Tjar  ti   thc  »k.i. 
4»«  TMi   ktarkc   •i<Tt.»4C  i|}<  4€T.rek  THt   i]ui«n4kr 

tiTfa    »k    4   HVatkSOkl:    IN^IkClr   »lo». 

eas  jIv.     * 


•k4aikaa  akOo 
)«aT  nuNsata 

Ta4«<L4ll(A   f*    'OatiSl  atk(.*CM  Ok   ««>   aOVk- 
arkT  •«-  Hitl   Tkkktata  t<  anT4M>M  botj«%. 
48   400   SOS  j|«.      T 


•k4aik4TCD  akaSTict 

k0a>TCNata4TUM  acMaacM 

Tmc  kCSuLTr   >>r  iraSiLt  4«  .'lUwaC  ittTk 

ataaeaa»->  u*  ia»«T  aaTiaiAkS  4i   aoo*  uanaktua'i 
•sa<«  •>«  -iirr. 

4C   40*   SST  jH,    I* 

•C4aei>«  •r4a 

•oetT'^kiM  ««MiekCS 

lNvi«Tib4liu>   oa  aUaCL  S4K,  4kkeTf  aM 

aetsikL'  ukT  Ik  tm(  4-40  L4«ifS  K4a  cMtatiV- 
kakcaai"*  k^kTi-. 

*e  aca  ase  ji«.  it 


•k4Ui»i  vtMickTS  ikcaeiaacti 
si«iair4Tien» 

yootx  sa(cir'C4Tiok  ti*  40V.HCU  •4u.isrie 
a»-#aT,»  ST*irn«  k4«NC-<  i/ta|CLk   isn^sai. 
44^>T  •••  j|».    IT 


'ir$ 


vCMickCS  i4ca««a4c(i 


t-ian  4LIMUU'  aiM]  Nftao^iM  r<r  «raiie«kk,* 

b4l^s  k'stiLi!. 

tfl*  jiv.  la 


il>k.  s>«.»  k'kauwkf  '94  aikkikC  «Ttieis  t* 
le^  T«  "tsiiN  a«oei'>j-««.». 
tsa  jH.  \t 


STttCat 


•Uk'x  (.KaTk-k    krkT(.k    rtST   <,>f>OMT. 
•SS  i\*-    \t 


•ktaMT 

icarrcaiaa 

liv.'   ««tTi.»ia»  aT^9t!>  or  Tat   laTt*  <4«. 
ST«LcTj4f  or  (uirata  rn.a»  »ar  riM.a(. 
40-aOO  IS*  JIV.   TS 


KtiTeaikb  ur  eakiSjCk'  ikci^eaT  at^Mc  J4vi« 

•T    4N    il  tMTICkl     CTLlNjCa. 

err  jiv.  js 


akiOMTkiNa  aaarsTtat 

kM|4CM|Nt   SITCt 

i.is»i»<la«  ••k'TicTio.  gr  tEa^sa4cr  •.je<ri 

VtalCLt    L4uMC>.l»e    »TiT.a». 

•at  j\i.  n 


•kiaiTtat 

aaoaa  touiaacaT 

Loa  ••«»»  -HirT  e*Nja4»k  klalrca  rc"   <4j«fc 

I00T•at^.T. 

ITT  JiV.      • 


•kiacaa  aaaaaanaina 

►ooi'iCk'iok  or  Tat  Tec>a<iie«r«  or  LiH:4a 
aak«»»N»ik»  I:    ktaariCT  kjtou.TtLt  4fj    ii«i- 

"I2f    T^*    TUT41.    'JSI    gr    ak.ri.4k4ITve    4U.jC<T|0k 

4kC  RCu'STkIUoI'ON   MCi<1I)'<   P4|Tc«a<    »g*   kaVT 

a4Tt*I.L. 

40-ao«  tM  Jt«.  » 


aklNCaa  aaoaaaBMikk 
iMTxaaTicaL  aenCkS 

lINkt*  aao^di'aallMl  SUKiawTfOk  u^  tt~ 
OIkTai„MTto«  cr  a41talAL  la  Tk.  H4v»  «j"-n.» 
$T»Tta. 

M  Jl».    M 


aklataa  aanaaawnaa 

MOWUHHlNt  (COWUTCMl 

eaTi-u"  attu'^oakCT  jkuCa  au,.T|akr 
cok«Ta.'kTk. 
*»-aO*  S«S  iH,    IS 


•INS   tlT«« 

iTauerion 

*:c>'"ie4L  'ariklTT  .airkku  ao«  thi  a|ViTtr*<> 


akiwaa  trsTtnS 

cokTaek 


kMBlNa  nvcMaaTCli 

4   atTHOO   rck   CST4«ktSHlVt  Lkkolaa   OkSlt.. 
eaiTtai.  ri,»  r>*ai(a^.sc]  4iaA4kC«.     "tT^- 

a4TIC4L    aOb*!,.       OCklkN    L34i>S.       '4T|eut    K^CTkUM. 

STarMTa  CMVtLbk(S. 

•S«  Jiv.      I 


•t^aeiM  af  aa 
traaikiTT 

tT4alLtrT    SIIQIlt  rj»    TMC    T«l<l-4M((k    k4«Alk« 

•14a. 

4C  aea  •••  Ji'.     t 


i.tV.»-'ltkL     'kriuHT     tekii^i^ij 

L4iMCH  '4011111'!. 

*»He«  *y  win.  la 

•cauaiaiMs  tiTta 
Loa^Tirt 

*s,«C*4a    |*<-I>S4I    t|T£    4CIIV4Tie» 
I'S  a(.4N  'oa  aaao  rgant  are. 
Tae  jiv.  12 

•kauMtfMiNa  tiTCS 
sa^OairaTioMs 

•JTl    tCC'KT4>'Ct    Tin    a4gcCrg*U   •   44*«C.«   Um 

»»HaCT  ras  jIv.  12 


rTN«-ic  «tii'a$  aiT.i  kaaktc.Tiok  Tc  sxtaut.. 
•a  A^,  IS 


akiaiaa  tT^Tcat 
STaaikiTT 

aooM  or  4  k'4k  aok'«g4l4k  I'siur  Tn«  o.iT 
cikTLt  'NO  4  siaaikiTr  CMiT'ai^  rgr  Ll>^4rf 
Olkfatr'   iT«Trn<. 

•o-aoa  saa  wiv.  is 


•ctaiM 

ecceaaotiTiaH 

«Tuo»  (»  kti.'-«]4ar  ^reaioa.Tiok  ik  a^ariakk* 
o«iri2t»  Liai'k. 

SIO  JiV.  !• 


aaakvaia 

Ta4k«L4T>akk  aa  aaa«  o»  calarst  •a4Matai 

UkCJ-Vta    4kO  rrk»4l.l7l   .^9ai«TIt.«    or    ktf'JIki. 

i.4kau4a'i  c<ikM>gcTio«  or  4  •(..'^•k  THk-ny 
oa  L4ki.ii4a4.i  ru^us  IM  Maa^aik  rnitirM  %  m 
4acaiC4«  eaaklaa. 

•a  jiK.  s< 


•iCaecMMia 

aM^ioa 

llcfcxTI, 

Lr4Hak»ia 


akiaucrico  aaac* 


ln*4.t-c*  n««ilk  ao«  THC  ai«teiciio«  ^ 
"•trriyrMt^t. 


M««.  atKaaCH 

Ta4a«k4IIO>k  oa   (ua^t  i»>t  CHtacM   «ua<4i«. 
tMt  aMONrat*  c>   TMt  aciai«i  oi.ifCT.     .liTCTUkkk 
4ko  40»»aai»k».    14  x<Tc«ts  .-0  ari  k^  (Tiscik. 
•ai  ju.  M 


•uaaNita 

l«H*T 

m  •tTt.kiig^  or  aiacacTC  a-f"  cofTi^jig* 
T4ilik  4<  4  rvik«T|nk  aa  laTiaia  aaacTick   •iih 
aoukrux  T4«»  a«auiacik.NTt. 
ae  all  aaa  jt«.  2a 


•UaiT  |au4a(s  ntTHOO 

DCTnM|N4T|eN 

<X'<iTHfc  c'*o«oi«4iCk  ga  o«fca«>TiJk  tiTck. 
a^<T  aes  ^i».    2 


r>af*iMkNT«L  aiasuaiNti  gr  Tn>  aix-a  ciaTjat 
a*Tf  lY  Ll«ii|  '  •TnfcOae.. 

sei  jftf.  10 


abiauio  H(T4ka 

CaMT4B|k4TiaM 

aoLL   or  rgt  Taalkartgk    lit  akk'kl-XTaL  ruUICkl 
klmiD  rgaiou*!  4N0  kl^io  kiTniga  <Ttl*  <«. 

TO  j|*.    IT 


•itauio  aiTaka 

aaacTuaa  iMCHaaieai 

rTLk'M  r4i».i«»r   la  imc  mtu^tt.  8»  ^t— 
arkTtai.  klui'lC    •YTkiSl    4«C-a4a^aCC  aCaVLLIUM 
crant*  -tTi'D  k'TH  •«a..ua«. 

>a  JIV.   IT 


UQ-MAI 


f»»t<-t  ^  >■.  tLiet«it  »ittc  fn  It*  ;«iTie»i. 

TIO»  »k.'<»l»»»l»<^»« 


»ou«.tt«L  i»»-»li'«  wJ»<ic**i»  »<^  t."*  e^ 


Ml  -jH'    is 


iUVMIW 


•MWIMon 
•LAM 


t«*.^«UIII«i. 
C*IIO»  'O*   MO' 


i^r 


uaiM 


itrrii  itcwtMictt 

MMISILITV    tTuritt 

«•>«••  MT  ■•i»>  IT 


iM*eii«  •■ccHMiicti 

■TMCTuatS 

ei<US    >•   STnUCTMIM.    1««*X|C* 

jIk.  at 


•Ua*IM«T« 

■KMHleU.  ••HIIIM 

p(M»>4i>T  cc*"|T»e«»  s**"  T"»  ro«i.-»«.' iL 
n.*<Tic  ceHMw»«ia»  ^i^*  n.uci''*TiM  >.'<«(». 

|*T  Jl«>    I* 


•LUHiNtsetMet 

MtAMaClWNT 


•UfllMKCNCt 
•MMItC 

rugv    ^-iMnT.     l><LUt«««    »-«»»*"i.    ••»<   "».»l  f  "i.*"* 

••I  jfl'    • 


Tit  •!•«" 

oi*«\.Mri«MT  acMTiw* 

VIILO. 


WIWeitCIM*  MT>«I4L* 

»Ci.»t«-»ON»n   K'ili  If  u»!j  as  •«c«i«*  •<H.«U 
rpK  Ml;^   »I«»Ii.'TT   r4Vi*Tl:   T»»*, 


TOMTrMoeoiMiiies 

ttUCTtON* 

TII4<<Lt1lb'     **    "Wf.l*    «•»«.»?"•       C»\»T4NC» 
0»    t»V.rNTl«|.    «»ti,«».     in     >    Oli'llO    'L4< '4. 
>t«|  il<«     tt 


MtCt 
•tWIUT'MK 

•Ot  jI'-     t 


•la  ^i<>     • 


inkl24i*a<k  IN  •>"«(  4k«<i.l  <«T4^  ^^m>  >t<T(>>. 

M  '!••    I* 


•^    TUMtSJO   TH.T   CM   u    iM"    1« 


M»ICt 

4#i«L'C4M0fc   «r   IICCU.T*'10M  TO  «(«<fttT. 

•I*  Jt*.    » 


jH.   I* 


•cuwa  ctwt* 


rcvtcu 


cu<».tru4Ti<<<»  iktri  av  '•Mitfaai4«4i  «jt»> 
•retcCD  Mri«M^i  aiM  t^M'  ^■oii-'aMcsijN  •cviw- 

4KT    »T»»l.. 

«a  ■e»  410  "I**  M 

little* 

MMLTtl* 

l«IVt.«TO«»    rw  ICitk   ^0*    4   ■UkTtt««.tl   Jl*»\.» 

e0»»UT«TI0»k4t    irCHfct**.       »<<IS,'1»1T»    jT    •JLICI'kl 
4MU  CM«S   Tn   P4>4atTtl)    «4t.J(>. 
Ml  -it**    M 


IM  wK.      i 


DMCMiM   TML« 

crfautioM 

tint'  »U»  l4T«O»I0«  tiu^T  e*'>»»»i»4«*. 

M  •>*<•    >T 


»»t»«3j»»  u»     u»<l»«  '^jl )»   I*  ••4t<*Ii  n^j^i- 


AHfC* 
■l4n«<MTIC4t.    4M4(.T*I* 

|l»Ti«4CT'U-.    •t'4'C"'    KWL    »w»TJ«»4ll'>«l 
»n>   ?l«;OSTl' K»TIi«   4  .•»    '-^    »I'<|LIT>    1« 

•JT  <!*•      • 


•MawTOMTnaeovMn  t  e  t 

IIIC4L    *M4CT*I« 


eOlVtlUTIVi     ••l4Lr»li    0*    TW    •4T11     IMfkT'MI 
MktCV>    4  u»Wii"e    »*0*»4'«1i<*  it^lC    k«l»t    »*• 
|l>|T|4fc    0»««»»    '»TI"4t»     i»,r    4..'    4    P»»»«If 
Mle«a4.^|«.   ^rt'C    •!».   »t«IOCi'    •l'-0»»'jTlTtu~ 
U*|4«    0»"4»rf>    Ft«fC4SrS    *4i('>    UlP^"-!    kVtftl'    -^    X**' 

at  MM*. 

«B   ■■■  MS  Jt'-   I* 


IITIU 
MTICIHTICM.   Haf«LS 

4  atLti«*T-t.«*  iN»t,r»iT  nogfk  •iTx  %>• 


MMMUn  aU.OT» 
ALt^IIMI   tU-OTt 

■CSiMNt4    04    -OLO   •OnaC)   <>e><e   tdl*    4ki/"IKW 
UL.\.ty\    »0    T>*    H»«T    W    .Cl.}>'M> 


IVj-4'C    (*r|l.W«tl>l*    JM    4    »9t    kW-Mlf'W* 
*4. 


■mtXTONfMieowiAiiici 

tuPCMONIC  rLO* 

»Ht     •CCl.Lt'-.'IO"!    g»    "4i««TC»4»0'«>4».C    CI4M&I. 
'Lot    l-4'X,'*<    T"*    tOiI.    JikXll". 


lua  iu.»Tt 
■•Ttll|4t.   »«M|M 

»«Ou"CT|'*    fc»    I.4I1J     I»V-14    wl>24LI    >»LL«.T»> 

IL4»O«»»0<"»    V4ie>«    4I1J    ••«»€€»-''*    ft'    "^LLtT* 
IMf    »-••!. -T»1C»    »l.4tt. 

4»-«e«  »«t  ->«<•  >T 


MIM*«T«ntTtM 

LM 


4    «t><    kVHiSl'IVi    4WM|JI9U»   laer    llM«kTJ^l4* 
M  Jl».      * 


••TIC* 


tlt^   44X0TS 
«>tTietTT 

»«.*»•  te  •fcik'Tng^r  j»  i4i*««ijM  4t4.jr  shtci** 
OM  •««•   IT 


MiM««TetT«icTf«f  ru>««rTt 

■t49UII(<K>lT 

»4l»«'rOlL4SMC     »(<iS.T|<|Tft<    IN    r»4in44T(t> 
4H>    rtt*T4»/****V«|Tl^    ^•♦H.XO*    'iLk*. 
1*1  il<-    I» 


j|«>  >• 
•  IM   teiH»UTU» 

f«4t.--4Tie»    0»    '•4VT     ,ll«t«TO»t    aCkltljH    *«.£> 
UT|LUl>-«   4H    Hi^HTOIT    •4«k<W»S.«^    »f"U.«"5-«l 

n.e»  CMtaTk. 

^I«.  It 


TIC  rOWl 
MTmi   4t.ttM4 

•4S"»Ttt    Cr»»   '»4T«|A    TI<«    t-'^^ltif"    ■•»» 
•f4.>    Ot'tLO'l''     "H    H«v»»V»t»-    ISTr    «    •>«JT0- 
RlkPtKa    «1l«k«i.-t"«»4L4t,0N    *1M4»    S»»Tt». 


'IWM'ATUM  WKMCM 
IM*  *U.*Tt 

LM   »fi»««<H««   'wO.    4*1  '•WTUW    C'»4aeTU.- 
ItllCS   "*    V"    '<al>   M^    •kLS«*. 
M  't'-    IT 


MMTIC   'lILt* 
MTtCMTIUL   nOnCkt 

•  IW^C   •rflMt.>4T|C4L    •J*U.»    ■.'»«l«Ht.«    T.«. 
MtMTI'    »J»l^    "UT«I%jTIJ«    !••  »>«TC»»«f-«tw 
t4**M   "»    I«*    *"^« 


MWTIC   VICUM 

■•IC»MT«UCTU« 

•■IC'STkiCTu^   or    Tit    l4Tia.i(|.  M«4.T|c   ru>.'< 

|i>  vi<«'«>4<^*<M'i  »t«i«4MtTU-  »*r  4«Ti»t»«a- 

l>4»»«T|»    K(.l-k. 


T» 

Ttl»C*4TvM 

4   0»"ICl    I'T'<Bir  »^    «»»I0  •l»»l«l.<^«'   "* 


«tirrt>i4Mr( 
MirantTioM 

•Ob'Or'MTk  re*  Mlj«rfWVi(D<    4UT><«*IIC   'Itw 
M|4T(^-«et.    t-»'IS»    0«    •LI.    TY»^»    0»    4*<»    «L»C- 

TI»OHC    ••IC    •»"tm«<lT    4<1    <T»I»"«»i 

I  ««l  ^w.      • 


41  *':'liKS4ri  44ir  tr9C<4M  (^ICT  »»<  tiebf 

t*4»LC    ••4i.»    »-4»Tl.       )lSir4L    r,/»^T»"   ^IflOli    t>«» 

tCMlii.**  "••'■I*  c>*«4.Tci|«Tu<  4«r  i.<»r  c«t'» 

»»    TTt-    IN   '0-»"'t4Tiai»   (W    l»t"   'TX'    l«.»»t*. 
MS  .itv.    I* 


•uantcMTt 

HMIM* 

rtvci  o»><»i»i  "•  •**^  hh«i.»nt»  rtn  .i^il»- 

LOAMB    •4U.    4-t.    •OkLI*    <CVP<IN(*    or    tLICTMC'L 

•SI  Jl>>    I* 


MMTie   ■«TC«I44.* 
MkIM 

►  lex't'olO-n    ^   ThI    l«Tt«i«L  »>4»»^TtC   »Uk."< 
Ik    »l»«'<«4<,"«''l'i     »»<«l'<41k»Tf..     44^    4<Tl»i.«M0» 
Ml<i*fT|>    Sut.|-k. 
40-aeT  •••  >■«•   I* 


«iMTtH*Nrc  (tuinwiT 
TMiatwi  otvieii 

CHtL'OUT    4't   <a|kTSa»Jl.    ie-"l    T»4K< 
»»lCt4LL''   cSk'I'UC'M   '■«   ••€»«.•€••   'k  i.L»rr*»«l' 
m|kT(>.>><4. 


MINTtMAMTt   WIMtMk 

trncTivciKt* 

••Oj»eT  •«%,«T4«T  I*  4  *TUC>  3»  Tt*.  'la*!- 
•  ILITY  •'  klLI1>«T  rtMi'UTia  n4i'Ttk4kC-  ttaTu 
Ok   1«f    »4t»»C»'Ct    <»    .   'UOT    »tTt,    Th*. 

•4»>i><*»o»  «ii-  trfac  secr-w  v»  »4i'i.     MlII- 
MikTt.'MCi   v«   i-ontMCiOd  4\|kir^4krc. 


«MN4WI«kT   CMIWVatM* 

frr.'TJ   »»    VJOTIaTj**  g«    T.*|ll   P*\^ 
t>rf aifC*    Tk  »»H4T»iT  <»•«   »T<«1    VKli-r*. 
IM  jK.    >• 


WTIMI    IMtCMANiett 


C0«>"L4TI0>     •*    4LL    •V4iL4M.(.    tU<l«^4k    4«? 

«K»ie4-  Ti«t  i/«r4  «<io  LiTt«4T,^«  Ok  t4e><  «ikfc 

<r   ••0b*4>   4»i'    •«rCT*U.«   TCtTIk^.    OtrlMI   4crOHW- 

^  in  ■iinr''M.u  xriNtitia  4kv  >aekfNCi.triM*. 
itl  ■<>«•     I 


ATTCt 
kuci.'4k   "4l»»tlC    4C*04W<1    *'JI)T    0»    T.^    •«k»»- 


4«MCI«kT   CMIMmiM 

coMiviie* 

rDVo«i>^'LiX4Tio.s  i«  4k  ftrkiki^  zcj^ovt 

•  lit-   k^XT    l*4'4*S. 

•II  jI*.   m 


••Uk4t(l«kT  CN*l>«'«Ik« 

04T4    MI9Ctttlk«    |TtnM> 

►4k.M<*.»''    C''<'"'X.    *»»'•, «»i    •»«*•<»,.>? 
rUkTTl^-*   v/»    'l,»-T»l(t    4.1    lt.'l»l"»  n4ll|.<1. 
M  il».    i* 


•M  tt*l4«.» 

#MieTuk4C   Mle#v«T|C« 


41.41. "^I a  01 

S^LrCToV, 


•Mn?«IM.» 

■  IONIC    P«l»»I«tl 


t«iO»k»kT    •»    |4a-.>0^-<  4»w     «40-0r*-«f 

tfl»Tf<«    ru»    ■  »»     IK    llXLt**  •«.'«0    TMli."«!OlIC 
:fkVt4T'«$, 

ml  iiif«  T 


••UM«e   *»4C(C*A»T 

LCAOINk    tOtr    >L4M 


Ml  jK.    U 


««i4k««f  i»4etc**rT 

14<ltkSI>M 

■CI^T    u«    >.*|4l|dk    ».<I(LJI'.C    4»    4    r«CT<^     i- 

otkitk  •<*  n«»4-  «>4CC.*4rT  »».*<n.>i04  *»<>r»«». 

M  jK.    U 


MMMraCTvMIM  l«T««OS 
C«*T1 

't'-'Li..  »'.'»»js  Or  »-<i»»  f»«T»  e>..tiet 

Clkit*   ^k  4  OI»<*IO>^1fJI«tkl.*    •4«l>< 
0»»«il«'»l^k  \Jt    ».«  niyifiVi  4k,  4  o»T4it:c   «k-4.»- 
5I»  o»  »-f  ro«i«.  kk)  .M*i<<  cc.»j»tr>  u  '»* 
9l«Itlu~. 

N  Jl».    M 


••■•kU»4CTtf*IN*  MITHOei 
MMLITV   CMlTMl. 

'•Oo-'TTI'^   ■•TklaBlLltr  ^kut>>a   ro«    Jf  Ik.Mur, 
T«*4$l»'0»   ?kia«J. 

••I  jW.      • 


•MtM^kCTUklM  MiTMaM 

TmrtttTKONS 

'SI*.*LlaMak«  44<«  Jt."J«*T««lt]k  or  I -at  £•'>■ 
•  iLITt  '0  KO.-i/'t  11*  r»P«  »•%.  ■•VUkOkV  t^TK.- 
T»04. 

T*T  jU.      • 


iMTKktIT* 
4«l«*    |k4T|a|4ktl 

T«:«'t   ■.'•':  i.«l   M^t..krC.*  4T    f4C    tCC4k1    ««k- 

ir4i  »»"»»><'i' ».  ro*ii<s>  «4eHi» 'kk.  »rt  •>.LCi<'> 

4kMI;>*ILIT1     1-    \.UHtL    )|k4tT(>    kOC'tT    •)»J« 
C4MS. 

II  JK.    IT 


MUtCM 

■  IU.|MIT«*  Oftytt 

rt»l«»   ^    ■    •<IOk(>«4.).    kM-.<'tS4<    »4»<» 
4«n.iri>i>  u«^>'.'ikfc  >«.•   tit  u. 
N  Jl»>  t« 


MUkTtiii4k  reaHiNt 
ii«ii«T«fM.  r^uin««T 

IL(«   rgulPM  k'    lk«l4..L4ri1k.    "Xl'ICa'IO.. 
■4|tTCN<ket     4'<i»     Ik    t^t     l««^    »»CILIT». 

M  ii«<  a* 


•Tt*l4i.  roanlM 
t.ua«iC4Tiah 

n)4.<L>ltw    fV  (Oi^tta  >«CM.>:h  (tL.<«  L.<«ll|- 
C4TT0S   rim  -c'    -4Ckl<l.«    li>T*.«IOkl    c*     »T»L>. 
M  jK.    I* 


•T|r*t.   4MkV«I» 

•Ooi»ic»»|ik  <)»  TMC  Ttc<«i6./»'s  gr  hni4« 

4r.«|kk    \<     tPkCK^'     »JtOl/.'»L»    44j     'HI- 
■tlP    Tnr    T«,T4l     'MT    JT    4kre*k«l*Vt    4LLw*trt>tk 

\m  ncu'tTkiovKak  MCitlik  ki^iTmm  »j«  v^yy 

•  iTf«l4l.. 

KHM*  *M  ■<I«>    T3 


TirM.   4N4L,VSI» 

:w.4a  (UcTMNiet 


ifk  •Pw  ic.kL«   »i  bi*r<lijrio  •'  »ukCTi">ii. 

C»0"lVI4tl»l'     •tTt<Ml(<. 

•?•  -iX't,     • 


Tie*t,  Me«.s 

•MUTinM  rtTTcaa* 


•■(Tt^XIklk'.    r(*    rIC.r     44914113k    rH«x4CTl.*tk- 
lIC;    0»     L4n«€.    4-'rCkM4t    r^X    NT.*    rI'LC    "'JljllM- 
"'kTJ  »,«|'k,   1"t    T»»»-»»i.»i€   'H>»>^£4   »4TI»«k 
44«OI««-<kT    TlC^IWlk. 

tTI  t\H.       • 


mm\ 


«TI  1114k.* 
••ttlUCTt 


•«I*L*<    4«..3rsi 


4*kr«teT«    rt    4(M4«..a    >« 
•«T4LLI'S   •>«   k>tClL.4.e3Jt   k4l>k|4tt. 
•»-««T   »»t  >■«.    IT 


•iM.i^«»4M<n* 

<4i<iovik  uirniaLt. 

TSI  .<l».     I* 


STrXllMC    tlTx   4   ■•4>k,w« 

.jIv.  is 


MVCMMicM.  Mwrcariu 

MMCTM* 

XM|k4ll   flk  crNTINWM   k(C>«4ti|et   M«*i<«CO   4*  4 
C0U*K   «r   T»k   L'CTUWi   Ok   THt   flNCIPUS   OT   €«•»• 
TIkCUk   -CCxaklc*   4t   SCkk    IN   TMl  lI*MT   i)«    4   (Ck- 

i«4L  thtokt  or  T*4kiro4N4rieM. 

••S  Jl«>    >• 


•HtCMMlieM.   MMtatltt 

tL4«TletTT 

tRi..<vci.K  vT««4Tieak  CM4»<rTciitsTie4  <0. 

IL4«TIi:    COMCCI'Mt   •031       MCTOx'L    TuCSll. 

•O-aoT  vst  Jiv.  IS 


•WCHMIIC4L    ■*«!• 
klOUlM 

CrT|>4L   kttHnoS   rO«   4«idLUT.,   l«AtM-<.kCkI   Of 
SCukP   ••(SMMf     •<)  LIMiOS. 

•T«  JiV.    >» 


•MCHAkie4l.    lOaKIM 

•0UW4RV  tin* 

•0O«.">»»T    C'>/>|T|OaS   O***    TK.    T0UL-»4tU. 
IMr^r.'t    Ik   rx«ST|r-*j««!»S   CJ^IttOkki      r«lC'tOk 
•  n»-    Ll-UlO    Ll»»ie»NTl    14   n.4SI'C    CMWViPSSIIm 
rLiiSTIC    COl*«"  »«IOk  UNv»«   r\.UCI"4TI'«  4.1»|J». 
ItT  j\i'     14 


M«0IC4C  arHMCH 

CUkx'NT   •C'tHNCCk    .N    VOiC<l-    lk»0»M«.J« 
fkOV    ■u«tI4>i     I'STlRk    ctMlMkk    «<«    CMl^V 

Lltfi«4r'4«k. 

«C   «M   •M  .-IV'    I* 


nicti.  arKAacM 

IMCCT  e«MTML 

•  I01.-1IC4L  t«NTkOL  -»   MStci*  or  l<t.<l:4k 
|w>r«T»'C». 

•01  •'I**    I* 


•MtlMMTI 

:»<iruTti 


T|P4(.   MOOCk.* 
•   LMIC 


I     'TNi-ie    <«11<-4lk«    I.    J«.-alVNStMl4«. 
tt*4T|wt    kXklC    <«T»M*S. 

4*«M  «l«  Jl«.    IS 


lf<(**TIC4L   MMIS 

vicm 

•4n«I4k    41  ►•34C""       kXIl)*    ■•OiLt.rtt.     »|0U» 
<>(N4kr.Tr4«   r%     l-rtkTST    CJkllNlv    Ik    •    IJ.1.- 
I  4"'«J    •4I><'4»IC4L    •«»     »ITM    ik«0l«"41l3« 
T»INt->    «•'•    4>     t»»t«l>«t«t. 
4'400    •>•  Jl<>     IS 


1 


•OUk-'S   fOk     lTt*4T>.tt     l««C«S.i    ttta    iHCCTolL 
•!•  Jl«>    IS 


•<«0lC4k  ariuacM 

NUIWIIC4L   4N*LTIIt 


HNI-M4M0V    •oeu   r^a   CktkK'L    Tr|4k«. 
H  ..U.    IS 


••ceiC4t.  iirK4*CH 

*UW.IC    HCALTM 

TOOx^tic  blkraUS  4j4rTii  t^  ^^  C.r<lk« 
cnocKi'LOkiC'L  iN«r>ri<i4ri3Ns. 

I«S  Jt«.    I* 


■CMMTt 

4NNu*L    aTflkT    Ok    4«xT    '«t3IC.J     M.tt4kCMI 
4*4'ni40. 

•0-aM  aM  j\tn  l» 


tCiC 

iT4TitTieM.  AtM-rsu 

4   rj«*4.41Itr    tTtll<T|CM.   4..4kr4|t  ^ 
ITLtCTi"   0l.»»'«"tNT  CLINICS   4T   "»4r    HC>*IT4L 
IfLlT. 

•e-aoT  •«•  ..tv.  It 


itkMMtNT 

ll4k.44CIt 

T>4^<L41IU>     xr    rOMf  tS«   Netf.*CHI       44.*JCT^Wt' 

■    «   •  U»!k. 

•M  >'l>-    W 


••VllJBtIN  D^rtCt*  ICLKTmetk  •  (LCCTMklei 


rtvi.ior»*kt  •>r>  r«txic4Ttok  'f  kCk-j»»i- 
•MCTivt    trt^Ui'  Ck4ii|(T    i>.4»on'<)k  rw.i*«ir 

OT|'-C   li4Ut4'IOk    TUM'Vl^M.. 

wK.  ao 


T4MCT  Slte«lk|H4T|«l 

rrri'Tj  «r  cvRS''  kiirMCS  -no  »tL>  ••op»«- 

tU«    0->    LlWI.-»M4»r    Nt"»««tf    »*«"t»TI^.       •JM«- 

ir4i|0k  or  iNi'.'ic  ci»k.»oj«j». 

•T«  .iU.      • 


frr^'T  «r  k4HC4kS4L  On  r^  K'rtkTii..*  or  4 

TIkr-tK'*Clj    Tik*. 

*e  •M  •••  ^i«>  a* 


TH 


►CTn«-($  ru*   t^  •^c^kriTuTiCN  or  f«*;n 
iro  Mr4Tk. 


UTIOM  vncTt 


'y4«.'«Tiik  ,••3  k(..c.r|jk  or  kfTHflos  rj* 
»'*»Lf  ••^►••ii;  Hon  40  scHkOkr  »4Nti  (••TS«,r4ii-i« 
»♦!€•■   jrL'Ci-N  4kj  «.v»t.j«Tij«   or  rsr»<oi.o«ic\L 

T    IM<Ii,'«»   »0»    •CNkO«*   •4«L    H'OltS    4.1   rj« 
»   •»■»    U»   er*kIi.»L    COi<rjU<l*    ICt'TlrUc    I<    TMt 
»i<WTIl'»  or    ti<«40Uflj   JMr  »j»    THr|4   •'LiTUt 
eH™I-"TI«'    ti,    |Mi4)l4T|X   Ht^. 

!••  jw.  as 


M-M 


'Meo»»  uT  ri>-|T|  •uional*. 
•o-«e«  »M  ..iv.  i> 


tTOMM* 

rr»t.fT<  nr  u'rrik4Nii4t.  V4l.«   4kr  to'iSun 

I|k»    u»«N    !•«    u'TCCTIO,    4*3   >«V»r    «»»»Xi.»    fk 
4    »ISU4I     Sk'hCk    r4t«. 

tas  vl«.  M 


•ICMUBT   •LL«V« 
»M4jeiun  •U.OT* 

I>t«C"«»    ricL    •4TTtN»     I  >l/CSTin4T10kl       ^OklTIV* 

tLtrrroxcs  '■0'»^»co  sr  Nf«C'j«»  »no  ►4L..«3ii,"i 
ori»-oo  "r  »#i.i'»»  rLCTajj*  (.>lj4tic.i  C4*4CI- 

T»ka    n'4tu«lf|i   r«uri3j«t   rx    »lL»t»    I.    iL44Llk* 

tLlfTNo"  TTI. 

«>-«M    «•!  j\t.       T 


•OTTM.  C«*Vt«M 


fMCTUMr    ll«CM*M|Ctl 

■f».M««.   tH*>lr    ««T«».»l    4«(-^*.'<«B  H-'CtlUO 
M  jK.    it 


««teMiiiHi*n«iUTi«H  itwcTaoHicki 

■COiUS    laCCTMMICI 

•iic*ecL*>«i>Ts  ■•TM  sr4«4'Wt/t.  oihcmi^'ii. 

tM  .-IV'      • 


•arrti.  rtk"* 
MIMa*ri«K 

T**,«|.*Tta>i  *•  •»«>»<  «•»«-•€«<  "»  •    ti««ui 


••IIC*«"l>ll*TVBIZ*TiaM    IUtCT«OMie»> 

mcTlon  i»i»»-». 

i..Ti».>(  1- ->-'»'"':»^«';*  i-?:'':?^••  '!i'  •**  .iic»o«i.i.i.»f  •«T.e«(.. 

in.»»Tu  e'».»>u.'io»  J«x«  ^ljci'  »ti-«  ^i.r».  •"■•^  •" 


■TM.t 

IW  MAM* 


! 


mCMOMMIlM 

e<utrie*Tiaai 

I«|T|..«I.IUC.»  C»UI»ie«TIO"  "T  OVM.  Ut'TO- 
THICHl.l  MkM.Tt'0  C>«"ICM^t  U  aCktTIri^  TJ  |1» 
•«C>-4M|<H. 

•JT  -!»•  l» 


KICMTIVIC  WMtaCM 

fTul."««    Wf^'CM  40    ■'•VfSI*MTIO»«    W   Tn 
SFnlcnN'MCi'<M*  t  *<•;;  jlu.t:t»lc«. 


■«TMXO«U»MT 

it  jl«>    IT 


PCWnuTioH 

Tlit.<Lt1tl»    'HO"  JOw««*l.   at    »•«    fT»T« 
KirNTirtc-»t!t.»»eN  tlll-t**!;*    l<«»T|twtf   »^ 

iiBnit  *•&.  TK.  »«k  t4.Ti  Moaw'*  a»  i«- 
v4si««<.'is  or  i>«  *t.4ftj(  teeik..i't> 
trr  .iK-  I* 


MVTM.  rt«TC» 

kMBIW   ll«CMMIte*l 

l««l.«Tlb<1IU*    0»   n-.Ttl   4W   >^U.S  »MC« 

(>Tf*N.t     L>i40!K'    4M'  tv.ev»U3    l»«^«4tj«'<. 


(TM.   K*L* 

eiiucT«ie* 

'Itt'C'-IC    I'  "»T»I.   M«4.    TIk>-lioto»Y    »TIXJ». 
IM  '!<•    1* 


ITMXIC   e«T*TH.* 
TWMIMie  r«tMIM 

T>«>i»ieh'c  i-i»»ia"  »«*•  '«i*t  c»»»i4(.i  I* 

M.UCI    -«T*l    v«»0"»l    t<I»»|0<»   -"rtITT   .*    4  ruM.- 
TIC»    0»    4L«i'l.t     ••4H(»    P«t»»-.«t«    '»ITTt>     Ti«.«»«4- 
TUhft    »~-J  4."|Tlr*    :i>r$l4c   fKit. 


orrtcM.  »«o»faTit»  M)ic«e«*vi  «i»i.irif«t 

rFTI'41.    rO^»T4"T»   O^    ■<T4Ll    •«    4U.«»»    I''    "<•  "*""    ■««««'*■» 

M«    l4.1»«»I"l.r'I    4P«a    t.tel«    i«».4l'0N    »0    tNt«li»  J<H.|->    »14It     •*C«IC4$    4»J    TIU»'LlM-4«V^ 

h/nc  »i»uci"»><».  Tuars  »«•  cfH  fc»i$t  tuawve  -t'etivck*. 

40    to*    "O*                                   Jl««    »»  TUWtCl.    ""JOl^    t«»4"tTi«U     4*\.1»|'«».    »4«»- 

•rT»ie  «u8H««-c«tc  o*eiLL4io«».     T«4y»».u»- 
utK  Tu«c  «i»v  I'lrx*. 

•WTALI  4B    Vtm   T««                             jK.      t 
lUV4Ct    TCartlOM 

Ti«4^«i.4i»o.    <*  roi«i«<  riCSf«»CH  CM  iH«  imcT  MieaoMvi  4iw».i»ir«» 

or  nc-'OfLTU   •»  c«»*J«'««»»  T.  t^  !.»*  w  -i»-  ««oifl«»out«CT  powa 

J^^j^^  t.is— •()•'•  >-t4i«  »t«it*4To«  iTjg»-»i:«e4«»i. 

Jl».    IT  TU*»    Tt'>««l»X/«». 


«4MK» 


r40MTI0«    CH«»*C1t«lSTIC»    0»    •«ft4l.    .«'«<.«. 

■a  j\yi.  » 


■dteaOMVC   CMtlMtMT 
KSI«H 

JTuv,"    a»    Mfc4<T»ie   44^irUM<    MlT»k«4*t    4nn 

«er«4CT"«<fT»i<». 

0*  jI«-     • 


rv4c"4T|'«  g»  4ia  iJb^MinorfjL  to*OK  itfiL 
Ptkimi  -.C4ii. 

«e  40*  •>•  Ji««  IT 


MCTM.1 

«iteeKi.4«TieiTT 

TM«     ••e*»->J»'    »     *14HtO    CM4»ar    JIT*.        4    »IK>»- 
H.«»TIC     •OU'L. 


•«IC««M««   NCTMMt 
tTTtMMTOm 

4    SI'-OT    xr    n4»H4    4>W\.IC4TI,^4    IM    »l%«e«««t 

CIKCUIM. 


.jW.    I* 


•la 


ji»>  la 


T>0   *C»4>41l   Mlh««-#^(»Vj«t    **STtM   •{« 

0C»ltN4->    C'fcM'vltHJ    ♦la    T»»T..r.      ■01'«   * 
TwlJf     i»$Tl«»    .'LL    ■*    ^TILlJir    '■»    Hlv»-*«i»»«^' 
Hr4t    T,»4Tt*l«I     "•    t.4««<.     $»«.CI>V.M. 
Ill  J«»-    »• 


•WitoaiTi*  _  _ 

IIMTiaM   MniXlTC*    IP4MIVCI 


MifXCa    4SL   xu'0*'lTl»<|Tt». 


mcaOMVC    ■(L4T    •VSTIW 
MTTCWtAl 

«TUD»    W    »»i.«I«I«ie    4<»Ll»U»».    4nT4N<4»«    —*> 

■»ri4CT-"«if««. 

M  •<l««      • 


•MtTM.aM4Mie  eOi»mwM 

MkTivat 

L|Tt»«    T"    J.    4<H.».    wMt<.     »0»'     l*T4lg«J4.IC 

PCkTHt**  eu~'>iMS6  :*.oiij^iiiTi  440  .M  i«i»<o»«»i 

0l»»««ni-'»*i«»^l'4Tl    ««.>U*i. 

MS  Jl"*      * 


MCTtOaOLMICM.   IUM« 

n.ei«  •«itMT  iteickTOM 

4K>  e4^«i  I*  '•M-«4Ti*»i   i«»«-i»»a. 

TO  ■'■<'•      * 


■WMIIC   CO 

ITNTWSt*    IO«l)tST«TI 

tUKSSTi-.      •HC'IOK  i>«    CO*M«    '-•«*Cl>l-^»    "I'" 
«ll|<N4n-<    •t46ri»»»   4>0   wIT-«|i(<«   j»4Iy4TI»».S. 
«B   IM  MT  ^H'      • 


MTTlCt 

cirrtTM.  uTTiet  oMicTt 

ri»»'j«iu4i  Ik  puw  »-*«.i  •"tT.o.s  uKOtx  -Yj«o- 
sT«Tie  •««»«wti  9i»»u.ia»  4S  4  «u«irTijN  or 

Tt««CIU'rui^>  H.1«»l4k.  t!4|CTtO«  !»  4«.»»-4  1«4«»" 
TOtCf*  "IWl-HO*'  STUIUtI  4eTI><riBM  VOt;^  fl» 
4    «4C4«>'T. 

4«I  .>t<-    IT 


CTIOaOLMICAL    MmXiTI* 

Af«I4k.  •HeTeM4n<T 

4t",i.»   4UTC«.»Tlt   PUTJ4(   T4«lll»  !>««•«•«   Mill- 
ie* .>t«<    II 


(TCeMOLMT 

itvicn 

4    CO-»tl.»'IU'    0*    4tiT*»Ct»    ►»9»    iOVi'f 
STgeiCS    0»    ljWt»   4TI>0»«CV    »•^.'■W*••4. 
M  Jl»-      * 


MtcaOMvc  W(eT««Korr 
■eneuL4«  tTKucTvMC 

«Tl<^tUI-4L    4'U0lt»   J*    U»l»^    i»ott»ie   »0«>* 
or    fT4S«-    4»«    »«L04rf  TTtt«»l    •'•T4II04.L    CaHJt.Ntt 
nXCUCk'T     14M.1*. 

«0  »0<  •>•  .il*-   H 


meaoMvtt 

DCCWMSITIOM 

»1<4~C  jrcn«»«»|Tia.  *»  »•»»  *fc4CTCI.f/»«Cu<*« 
|i|C*0a4VC   0'»C>.»<l«l   4T    a<C    T0«-    ••i.»»</<>»    !••  »IJ»- 
»»»Tt»i    i»  ro'pruNOS  'ja^iJi   '<'t  «40ICM. 
aTATTia'S. 


«««TM.« 


iTlOk 

t««l     MAThltra    4t  n4T4l,J    4*c    ^UO**>.t     In 
tTMlnM      «»iC"'*Tl(V«   j»    M.yiLkfX»   »i*rv4t€j 
■V    M4M'. 
te-aOT   TOS  Jl<>    IT 


INVi<TIa4TI0>   or    tMi    cmCT<    or    M.1i>«te«ICk 
0»    THt    ■^f»u•"-Mta^l    or     i(T4I.I> 
M  JiV.     IT 


NtCMrcTtniiaLO** 
MTt 

4T"v,«r><t»lc    '^wwirioi  •«iH'«€"T  Trf  rm 
Mlt'ILl    rLI""'    »T      l«l»»    i»T   C.    14    rt»i«u«4t. 
|«»1.    »»0"    '■4H.    C4»4»t.<4l.'    »L0«''^4. 

ae-ae*  om  jiv.    a 


RteooMvt* 

K4tTtll|N« 

>C41»C«l'*    4'D    4»»0'«rtlJ«l   0»    >»IC»0»«««J   "T 

oit?ir>^ivt  011ICC14IC  ojxeTii  4I0I.0C1CII.  <iw- 

kiriC4>>>(    or    '-l'«0»4«t4    4«    >M4440$    TC    ••4*».I44(, 

or  jW.  i» 


Rte«04«Tln«0ke«T 

l«Tt0«0t.a«IC4L   r4IUI«T(*S 

JTw,»    04    Tl  I.»ULINT    t.>C-«4'M( '''OCF'ICICT* 
■4jrD    J~    CkTUCt    «4l4>|C«.     4»J    i«4«     FuC*    l»4»4.«tim 

4T  ••oj'CT  "ta^y  »«.(«•. 

*e-«o«  •«•  -iiv*    * 


MltLIT4«T   HCOiell* 
WMRT* 

4NNo*L   H'Cc  aT   pk  4*.iT    ■<tOIC*l.    ktSLAxCil 
4II»T*4C'S. 

4D-«e*  ase  Ji««  I* 


MIILITMV   »CII*eM«L 

MCXT   **0»U.tIBM 

►4Nfc»J   I.<<»1»   LirT   .jtvlCt. 

|k%  or  'xt  •k<'i>«t.in  HfTtn. 

*e-<W«   Ml  ->!«•    »T 


•M4Sf    111.      Tf»I- 


««THJ 


tl.CC'«aia   C(.>>4CL4T|0<    I<   ■fCT^^lS. 
«M  Jl«>    ?» 


IIIC*0*INI4TUIIU4T10N    ItLtCTVONieSI 

tLtentoMie  e«oir<««T 

►  f-'tWT^O*  ICi  »0«    «»<»   4.t9tllr» 


M-30 


MnLIT4«T   >COur«il«NTt 

fOPt.  »  Tvr»    »HN  sio»4«c  •4Tir«u«  i.j-<  »,o» 

•en    TH»    HLfXIKriVftTt    jr    1^el>''r4TtO>    "II.- 


••iii**4  o*no  >t  mamcm  !••••  •»'e  ui.  ao.  xiMt 

MTtO   !'•   JULY    !•••. 

MT  dl»>      T 


mvmumjk 

ttrea^TMiiMwi.  iTkTHtais  or  viarcHiTc  4>«  nt 
e*LriuM  t«a>«r^. 

Ml  ><iv.    • 


CULCS 

ITM.   TDAJUTMU* 


iiMn.(  keLfcit.411  o«.>irtt.  ca^ruuiTi&it  oa  Ti«. 
^.tCTKaxfC  «T»o'Tu*«  or  inan  riiortirru  «0««.e»c»' 


MkTM 


••meK  ricTuw* 

MOTION 

4rr4r4Tu«   Tw   ITUOT    IHC   KINCntriCS   OT    40»Ihfc 

aojrcTk.     T»«  to4e  ur  mjtio*  rKTunts  tj  irunt  tmj 
oiir«.4c''«(NT  cr  oojrcTa  4S  *  rw^cTiflM  or  ti«(  ii 

OlkTUSk'J.       kCVTCT    «0(MCC. 
4D-O00  MO  ■>!«•    1* 


•MITCt 


Cmta'kT   •tFtrCNCIt    i»  <tAIC^    IHT0ML30T 

rro*  (utsMM.  t4tT(«M  cuaarc44i  4<ao  rHiMrtc 
iiri«4T<'ii(k. 

M  Jiv.   I» 


.riC*C    MAkTSIt 

4  ivTMao  rr«i  tmc  tPKCT^oCHi'iieac 
Tt(H<|X4TinN  or  acroN  im  i«Oi.Ta^>M>> 


I  4  MtTI 
MTtKMIx 
M-OM  « 

Ml  JtMIHUM 


.lt«. 


(•IMULATIOMI 

n>iTieiTT 

4  cokTOiMuTixH  10  Thc  ri«o«r  or  iM>i*oric 
kOcriMb. 

.If*.  t% 


•OCLl    l»IMUL4TI0MI 
N*Tt«ll4T|CS 

CU44.<T4Tl*f    rV«LU4TieM>    OT    Nk"«IIIC4k    <t4M»i 

or  TMt  -4Ti<M4itc4L  MOjCL*  'fvi.i.ortr. 


t    (»tMUk*T|*MI 
tTKUCTWIC* 

r4Tt*I44.<    4W>    TlC^tOUU    TH4T    CM    04    UMX    IM 
MOOtL    i'UOirt   or    ItroC fUMt*   UM-'*  OLAil-TTrr 
LOACS. 
40   400   aOO  •'I**    IS 


4MOUL4T0Ot 

MMlcoMDucToa  orviect 

>i|On   •0«r«    4>X.ID   ST4T(    MITC**   tTuOV. 
tM  JIV*     • 


4Mew.ti  icucTMoMiei 

MOMCTtOM 

*ic*'>-*«(>w(.4  raooucriOM  MtOa^wi.     utilUIm* 

«icoo(L'"c«T»  4TTM  sT4«44oiMo  eiH(H«n«(. 

too  JlV'      • 


•MItTIM 

■(THnot  ro*  Tmc  kcjmstitutiOm  or  rmru 

0*lfO   ••'4T4. 

IM  Jl»«    to 


i«CM4Nie4t.  r«orf«TiEi 

I      Ttk»»Lf    4»C   '«CtP-«jrTl*«f    r»(«c*TU*    » 

auiLicTot-fOii'o  o*4i.^nTtj  MO..»^oc«iu»'  »-eeT 

iT   tOOl.    JCH).    ilD    M0,<   F. 
M   OgT   TSt  JIV>    IT 

ttTMCMUH 
IKT4I.   ceiTIHM 

'OLVOCM*    4M>    KMOOlUM    ■■«(    '00    rUkT*IC4k. 
ll»C»f«    0»f»4TlM>«    41    iOjO    »    4M0    »MCr    f«t«0k- 

J0fl<T4L    '0«elTIO*». 
to   400   001  •il"-    IT 

IT 


OtLAUTION    irMTtlOCOOTt 

ptCx'Nivs  c  SMOOT>«  nusckC  •eL«>4TO'«  or 

•UU<r4LI«k    v/4C1t'    THMOU.M    TMC    4nP04L    CLX^CMT 

STirui,4Tiak. 

«et  Ji'*  I* 


TMIMIMO 

mSCLt    T44lklN«    (NC^O'WKUk.**   nrC)-a*>It<«SII 
IKllMC^   U.4hM*«  .4M    ITS   N(CH4>'tM)t. 
40   »M   (M  .'I'*    to 


•TiohM.  ecrcMM 
ccooeniet 

rOTixTlaL   rgr  C4MN4lv)1  Or   H4TI0M4k   ncuOMT 

r«o««4n<i  4  tiiT'T  or  e:o<i3Mic  rr4SiriLiTY. 

r«CjeCT»OkS   TC    1»»4    4IIJ    l«TO. 
40<«M   Tt»  Jl».    10 


tTWtM* 

ncovto*  orM'vio*  or  cxo-«^«Ui  Nfi4i.ti 

II    4LU-INU"    <k    I<»t>««Ct3    4»    jiLJTr    Wtl^^ 

LTio*'  4oriTi'^s  or  .44&>iC5iuM*  ZINC*  «; 3*r«** 

ilLVfUl    121    UH4U.0rCD   4«C-».«tT   ••0t»'«0f «»<. 

ro  JIT-  IT 


•MVtk  AIMCMrT 


:wM  4txort 

MO 

^IOm    (MlMT    •4TI    rOMtI«a    or    UNOMOUbiT    *t.r*4C- 
Mt^4l.tl    C0'*«Mei4u.T   rOMf    tj«i^«Tr».    4H0    ^^M 
Mei.TilOl>^/M    4«.l.0». 
10-OM   OOT  jIV.    IT 


KMI*I    4U.0Tt 
I  OTniaL   roMHIMO 

IW.4    •«l(ICfk<|N«    or    TZ"    MOLtPOCMUK    4LI.0r. 
•oeO   OM  •'\'l-    IT 


•MMTMIMVi  COi^euWi 

tCT4C0M«4MIC   COI»OMiBt 

>tr4t^0«64kIC    COMTOUOt    or    rXTOOTMLM    4ku 

tuMSTcx.     riAC'lOk  or  co'Wuu  tiwinvj^js  pith 

|i*ION4•.■^    Kt'Mk't    4N}    wIT'^IUM    ^•l»4Tl«<>. 
MT  Jl««      4 


ctatnic  H«Tt«iM.t 

T■4k«L41IO^    "T   FOMClON  «CM4rCHI    TX    "OT 

MLCIN4  or  rtr4»tc  rMo,M>c't. 
>0'«00  TM  .>l«*   to 


••WkCCU^M  ■!«"• 


MI0N4M 

io  101 


»«4sTietMUM  eei^ouw* 
tiLicier* 

T»,w«L4Ttl»    or    FOMtlOk   l«l»«re»l       K<L»*jrMu«« 

giiiLic'sci  r».4H  »Tuoie»i  •m4*'  oi4C*>osi  "xt*- 

IC41    r««»f«TIr». 

OOt  .llV>     14 


4  HtTxoo  rrk  csi4tLiSMixa  u.koiMa  oi.si«<> 

CriTtDM    ro»   C4»«Ur-0«»€3   4l«fn^4««?.      "tT.*- 
IUTIC4t.    HOuFL.       ICkliM    L04Jt>       F4TI0UI     taTCTRUt. 
STWN«T»   rkVCLUtt. 
40    400    4M  •'\t'       I 


ovti.  miooiock 

ACMKVCMCNT   TtOTt 

COW«*iyM>   1<F   N4Vt    ..CC^ITS  riTo  M4».»   HUH 
KHCOk    «TW)»kT>    ON    THt    t4Slt    04     MOJCCI     »44.rkt 
04T4. 
40-000  4St  Jl«<    20 


OVAL  roeruoKWMT 

COMTHOI.    STtTin* 

li»r4<"T  or  oa<Okl$cc.^l  om  {..vcMToaui 

or    44V4I.    SbTTll't. 

001  •'\1'   t» 


«VIMTION  ce>»uTr«t 
0MOIT4L   TIUUCCTOOUt 

errfT  or  ic'-j04Ct  wi»lt4Ti«»'»  |k  inc  4i«- 
oeii4c  ji>;ii4L  c'»MruTm  o»  rnt  c'Hivt»«t'«:€  or  4 
ST4Ct<l<C  (iTOtu<«H  tOmJCCTOot  rci|.»ii|.,trii)N 
r«octuo»e. 

OTt  JlV-    U 


fMvf«Tio4Tio>  or  c>^ir4ri0M  •«  ocuctiuh 

TfCM«le'<CS  ro>    •■OLteul.4*    ^ILtfTtO   •4<r 

TP44t|TTeN». 

OM  •'l«>   t* 


_:cuuwi  tucTMMiet 
iMTCwura  eiacuiTt 

reMr4TioLC  TrcxMiauk.*  ro*  utcm4Tij 

ei«eu!TPY. 

OIT  Jl»«      0 


(eri.4tH» 

INHlOITtOM 

POUTIWk    »U*r«(SklvN     W    CUnO    IW"OP    FjM«4TIU 
OOTH    Im    kUMK.)-     t^    4NIk.LS    'ITH    T'JM)PSi     4<ir    Ik 
MUMPt*»   or    TVl«l/Pt   PT4    IUi«0M-OC4*|NS.    4a(14k. 
40   400    OM  JlV*    10 


•dOkCCVLM   CktCTMOMIC* 
HMUroCTMIMO  MtTMOM 

»4riP|4L   PPOrCttlM   4M0  P»«N<>«k4l    IkyfkTI- 
OATIOM   nr   rUNCTfON4l.   CktCTOOMIC   OkOCPS. 
•Tt  Jl«i      0 


pxi.iCM.40  twcToeteo^ 

MtU 

iTucT  er  thi.  i^rTOa  or  ouiomic  m*  «bt- 

CULtt  UNOCP   nikx  PdOLJTDM. 

4e-«M  oto  iiv.  1* 


P«MkCCt«.4a   tTKuCTuPC 

Micooo4vt  tPicTPetcarr  , 

iTPwTuRPk  k^JOics  or  uvtii*L  itoTcric  ro«r« 

or   CT4<.'«-   4PO   H>ke4etTrkl<«tl    •«OT4TtO»JH.   C0Mt14<«T$ 
rPCOUtk^T    T401I.*. 

40-000  4M  -iU'  n 


PIMUCU.4«    tTMUCTuaC 

I-4UT   eimUCTISM   PMkkTtIt 

eNt-»ti«Ntio>4k  ■•a.r  9irrt4CT|0N  Ti.c-«<ioyii> 

4>    4    PO'jTTkF    STFp(0-CH4"IC4k    Tv<>k. 
•0  JIV'    2» 


rp'i»4t  i<««ep»H  IM  4  Tp»-»tei'*  Mootk 

4P1T4t,    4CCI«<l4.*TIMk 


<  MOLTSIt   m   VPOfOMCt 

MIC   MOVtHC^TS    IN    IMC   »rOC«   '•PMPCT. 
iD  OOT  OM  JlT-   >t 


ItlM 
I  tOM  OULKt 

tNTiPrthTkck  nokitom  rCASioHiTT  STxqr  ro* 
C04iT|Nunus  "OMiTj«iko  or  T>#  srreT«'j.«  «40i- 

1  TtC   OT    PULH    H404*    r*4>lt^irTCnl. 
IM  TOt  Jtv.      0 


IT«4TC««UT«l4k   TOMMAOMT 

TR4k«k4TI0<^    -r    FOatlOk    Ktit-FCHI     4    PMltO«»4^ 

r  TMt  "OOM  oei>|Ntf<  piTh  tmc  .'3  or  ph  i«»p**f 

TkrvUTOk   •tT'l'M    1$  91tC>JtSU). 
IM  ^-I*'      t 


Motmi  4ki 

4    II4'T4M<«W.4P    TIUMSrt*    M4T*,»    PO*    TH«    k-POkt; 

NCTPOOP  It  f<Ckt.iarte. 

M  JlV>      0 


Mic«OHi«UTURiUTia«  tikscTaoaiesi 


4(Tp>%«P    «T>T>«*IS   TCCMIIOUt*    PWICM  .«e   £«»tl 
4W   4P»LIC«PkC    »0   OI»T«IOJTtO   of    Fu««CTl1^S. 
PIC00"l»'l4tl«F     •tT4n«P*, 
40-000  OTO  Jl"'      • 


iWCIOt    IMM|(«) 

fv4L"4tirK  4»o  X*t«.o^<«iMT  <»  unoo 

iMCH0*4. 

•0«  wIV.    tl 


IM 
•UOTIOM 

«Tt4'<T-4T4T(   MOTION   OT   C40k4»    Ik   Fl.;!}!. 
4M.IS   »0   4t0    I"   MlvlTttil  or   P«»>^tM»    IM<Ok»- 
«•   Pt.."C    HTTIU-     or    C4pkC>    4Ne    TtPt*. 

ott  J\^'  » 


vtx 


HCrvlCTIOM 

ro>»<prcH  ppi^'TouT  Or-  34T4  e.<  icgTOk-*  tcrkic- 

TI04    4Mn   PkU>    >rPtb$  OCPTh  ro*    TPOft. 

40-OM   4M  JIV.    IT 


NICKCL   4kkOTt 

MC4T   TRr4TH(«T 

Ht4t-TPt«T  4TVIDI1S  to  jtvckwT  yttwA  cfkm* 

r»OCCri«PCl    'OP     tMP«0»l  ,0    tmc    >^fH4MC/k    PPO*!"- 
TIIS   or    PCI''    *l    P|Tm   PpPriCUka*    Cnrnpklt   JN 
tL0»*4l»0k    Tk    li«   CPITiCPk   TF«Hf*4Tl'«f    P»ku»   ►*«■ 
IPOP    TO     ITl*   F. 
OO-OOT   Olt  JlV>    IT 


IIIMiUM    4kkOTt 
HPTtPlPk   rOMHIM 

rtVtlOF*iFkT     "T  H4NUF4CTj«IK.    PPOTCtPCS    FOP 

T»«.   PPu-uCltO'    "r  Tint4»Tt».    klvFlUk.    4™1 
T4kT4Lu-    4»iP/tli   TMCIO    *U.TT»    I.   t«-IM.-PIOC   Fulki 

0044  TO  o.ori   IN.  tmic*. 

POT  Jl*«    IT 


»ui«iiatt 

1«I*»»TI»*TI0»  e*    TMi   OI»MCt<TI0li   CM(4|>Tin 


eiTtrrigM  or  sTooMiTic  Mv^reiaw  |«  «iu. 


•t«  iru«i«i 

•l«at«  tCLKTMB  TMUt 


c«nT«iM«rr 

■fkT  tT'ucTvnik  ram  »t<ti>«4Bt  »xkr*t>  ■}«• 

WATTOX. 


TMMlOMie  (MIMtM 

MJCk'M   Twii-tofcIC    xtJUroK    »»4<e    »^r* 

T>«Mla~te    fOI.V^TllH     ID    KKt|«    MNir,     <rTp( 
C«T*flOt    Ht»nr    ••OK   1.1  ^U    "ttj.,    «MlL& 

ac«eNSf*iii««  t>toe  mo(ms  ytii«i«w. 


PM  uLT»av|nL(T  *iio  riwu  nCLti'sn  to  !«*••* 
sr«ucTt«w». 

>«  jn.  at 


••rricM.  PMPt*TiM 

■«T«.   PIUW 

•Tuortt.   MTkraaCM  4.<0   IIVtlMMTIOk*    IP   ?•« 
OPTtC»<.    »»C»t>.Hi»   BP    THl  <   P|IK«    OP    ■i?«C. 

»f»tC0~"UC"<«5t   MO  >ULcemt*> 


MTIU.I'tt    IMTIPletkbl 

e»Ll««»t'UN    IV    Pt-t^O    CM* 

CP   «t»«   pmctocmpmv. 

M  ji».  a* 


TOUCTIM  TrtTIW 

MntCToav  wTcaiMJ 

in.    V*«tft4<    rT'lDUM   i^TiPMI    0»    »»«CU*lt5*    IKC4.I4H 
*P»WC*T|flM4    OP    AT»»tJNtC».    •.'•,o*.«>^».    ,.«4T 

eiPPa«cTtan  *kMrtt*t  ..■wr-euur^T.     wm^trtHM 
OP   Ti«   Tt«*«*<.  aMOItMr   MTntO. 


UCLCM   HCaCTOMt 
Tt*T   RCtCTOM 

»  >*»t««««*4'N»»'    kl<«T    •♦tin.    u*»«<>«$'lP|ri.t,t 
PUU.T  t>Hitc>«r   nsi  <IC.CrM   It  ■HK^i'c'). 
M  Jl«.   tc 


IP* 


«TOPie 


IICM  eiPPCMInriU.  lAMTiaM 

•TankiTv 

fT*atLlrv   OP   IMkt.|ll^««  UIPPI.PCIITIM.   tUMTIOtt 
»*l»*   »•«    tPCOH^   ■(THOj   op   kltMxMV   Pb^riJMt. 
!•»•  Jl».    It  « 


taiTCMiN*  eiaeulTi 

cokTtnuou*  pxnciw  jp  M  o»  a»p  cOKrvoL 

tvtn»> 

Ml  Jl«.     • 


JIV.    It 
TICtI 


0(SI^   (IP   1    lltKM   iLtCntOM   •CCCllPaTia. 

-•••  *!•  ii».  ao 


•oMwaicM.  iVTMaoa  mo  PMccauac* 
tm^iioa  cppien 

»   •■"Wl.l"*    POP    MCjIC'CO*  u*0(iMIICwH1  C««|I» 
■OttOMS   «(tU.TI>«   PPOa   l«i4P*CC    tlk-aLMT   trftCU^. 

' pto  ^!».  aa 


le  c»*TiNM 
pat  iiMatici 


»»P»»l«*»l'l.    a«1«   a«   Ct»IT*ltOk   PMC*IM  •!- 
(PO>T    y«tTP*T|    P«UP«L..(4S    !■*><<«  I. 


PIC  cn«»«U»t 
OCCOPPOtlTIOM 

•<■.•<  oPCL«.*v>tiT|o.  j»  a»tv  4tMC«ci.</aPC0Nn 

••ICPeP<>^   0tVM*««4    *T   9-^    TOOK   Pac«tu«    l,«  PU>« 


tTtn»*. 


Lt 

CCtl"   CbMWNT  HOeUi   PM   T»«   tUbP   (t«'M 

Ml  jIv.    a 


iltlPOWUIIlK  HUIMBNT 
PVOtTt 

>-l«M    STpVllITT   PLOklIXt  PL«IP0an9. 
N  iK.    II 


TIOM   «M' 


nr«i»-ie  STSTPas  titm  tPP^ic^Tiok  Tt  eonrngi.. 

-•••  OM  ^l».    It 


••ecMOiaAPMtc  DttKL* 

le>«OULIM 

ect*-o«R*p>-,r  tHfP  jPfuriiM  K>«ou.<f. 
«■  loi  4a«  ji«.    a 


tc 
oni 

p«ai'<'-«iiio<itaM  *•«  ■MjTjai^'ctloai  jp  aiNtt^N 

>l*Sm  pwoToit;!'   Ur-misoCi    »t^u»  OP  'i,*;*- 
■CKtU    •■«   P*vPL4«l>«. 

•Tl  Jl*.      • 


■  fOPKIC    C<MW0UI«t 

CLAtTOMrat 

PV.tM«OCA^C«   tTkTMC.It  poa    Ixt   Pvw^i;    gp 

paePuei^a  otc  »»tj  puh.  •csiitp^t  (i.«»Tw>*«» 
•MifM  •»T«i»  icatTiriTf  »T  i,o«  T((*r*<ru«(t. 
Tt  il«,     • 


■  funic  cfMvouvt 
kuaaiCMTi 

POTt'tlil   '>»»-P|i.«  ^iM41C4klt   Pop   k,»C    Om   * 

"•pr  PAraiMsi     •OLTnTotPktioaek.'MTkrNri  n*- 
Pi.ueaooaOb*'  t-K  »«*p  p««^  C9POk.*«(P|(«M»  B» 
rrTP«»L  opopthti  t«it  »«k.  H(atPLj<'^«P«OPT«.'i«i 
»]*»•    »^'•    Lv»   -I'JIT"  PjLTtT>«Tt.»»M. 
Ml  j|«.      • 


l«At   TMiMPtfl 

PPPtrT   ^   Pt.>«4«te4,   Ox    rni   iiPTUIT|e«    IP   • 

Jl*.    • 


iTaaiLiTT  , 

^  "«•'».•»»  »'i«ltt  P^  n«  T»i«.aMU<.  k^wiioft 

^l».        1 

ipPkMlta 


IM  Jtt.  I* 


«CUJ«  fxP«.MIOM 

lOalUTIOM 

Paei"  MW  •■tewTiga  paen  .tucLCPR  puaart  kt> 
tea  M  •■. 

*•  Ml  !••  jiv.  ao 


■Mowric 

MJULI    i«TaLt 


ei»»ppT«ri(Mii    kucki.**  MtsNi.Tie  $n«i»  op  at- 

t*a*Tl0N    TIKJ     tH    ■«T4cLlC    tWIUM    MO    MJIIOlUK 

at  *  wu-nJim,  UP  Ttapt^ruat. 
«**••  •••  ji».  a* 


ppeitTitw  CMAacnaiiTiet  op  «tm.  ••Poat. 
JH.  at 


«Wgt«j«  PWTtlCt 

tcamaiai 


J*«a*f-p««t  p>aro»««orM  tcaTTMiaa  i*  kio^r 
^i«.  ae 


KiarriPtc  gataMiUTtoiM 

ect^^oakiPvi'   tntP  ,/*c«kT|«h,  tc«*(K.k(t. 

M-aM  t»a  ji«,     a 


tV44.1l»TI«.    »•«    Mkt.TIM    OP    -tTHOOJ    •■»» 

1J*P\.£  *app»aiT>o«i  »«  icooav  'tn^L  ►•««»f«T»tini» 
ar»tt(>  kl'C'i-n  »«ij  cvM.^>ti»>.  op  Ptrc-«i.o«ic>k 
Tre>«ii»"f»  »o»  »««to«T  p.ttL  $i'oit«  »..'>  pjp 

»Tl*T    i^    e>*»tL«L    COXPvUMlS    IC'TIPUt    tl    Txt 

volptil'S  op  ik**euT(j  MCP  p^  THtia  a^cpTin. 
eoMTaiiwiTto*  TO  ta*«ji«Tio«  oisip. 
tat  ji».  at 


p«aiaaTieH*  aciCAacM 

LOOItTlet 


OtPbT    lk«CliT'<aT    PCC^MT    M*Lt. 

!••  jH.  la 


anaTom  iMT>«Mricti 

t>Tii'Uk  »Pt»TlU4.  p,iatcTia«t  "P  a  tv,4««Talc 

OPtPAToP. 

t  >ll«.  It         ^ 


••rriCM.  copTiaat 
laeataNte  d 


iMOaouiie  Pn/<ToTaaPie  ^tipv^ls  pop  -iox 
ecatiTT  cOMPbTt*  "ipoaitti  p  et*Ti«  Tt  <<  iPttcu«T 

apTfRltLSl    HPCP"4NIT(    tr»C   eONN>s|TIOa>. 
M  JIV.    I* 


tCM.  MTtaUkt 

iiioaaaiifc  c< 


iiiea«4air  PMXToTaoPie  vrtRiPt.s  pop  4|«m 
OPMtTT  roaPO't*  atwaitti  p  Ca.^'Tta  Ti.^paacKi^T 

■»Tfai»».ii  xacKi'VMiTi  »rat  eowtiTionk. 
M  jH.    I* 


■  IC  coaMuet 

WTPCt 

a«  (.•'(k'wiL*  o*  aa^aic  Uk.  «CT«u.jai4«ic 
ce«P0UN-i  aM>  t>««iTTLi>i«  fPPiiT  OM  Mi,.t.|rafiwTM 

«4.   PCLO"    Pan   ST>tL< 

•I*  ^l«.    IT 


pM«a«lc  ce«POiP«t 

IC 


LfTT»P    ?(<    J.    4atP.    iNf<.    Mvl    aiTPi.^'iPotC 
'«»•'*«••    CC'T-I'IUfc    :-MQi<Ijn(ll>l    4M0   PW>tM«Mwtl 
OtP*«><T>  PH0«P«l-4Tl    «a.MP». 

•at  jt«.    • 


IC   Ci 


P»aeiT»n  o»  ■  i>'rnPcc«>«j'»Nts  '<  i-c  '•^•JtNci  <» 

TP|>(TH<ri.4KIM     • «     I«i    -OfUOCC    "P     1«0P«'«M> 
'"      ""    IJO  j|».      • 


poataaic  CMWouat 
P«L»««a« 

po«.T"tP  •ts4»ae«»    >Ta^Tuii4  4«o  mi.T 
•  ikfotiTTi  «i»«  TTPp  pji.r»rrpt^'$i  rop»*o-r«Pt 

aPptCHl-    rs^rn-l^mlt^t*!    r>«CCO   w'CIU.PTn''    t0a»l«< 
Pparui.u-1  P*H.Tk»a  cm4|<  oiaCMiANi. 


IC  eoaNu«« 

n«iric4Tio« 

•TO  jK.      « 


tc    COMPOUCt 

■aouTiea  tPPtcra 

.     •"'*"ar»  ur  rtf;T..o«ic  laiPar  Ta<.«pt4 

TO  P-T,..^»,i  -eTiP»i,«o  Poa  >,v  4MP  C41IU*. 
'"_??""*  i»cit«Tioa.  "■•iwp- 

••I  jtp.     • 


iiataiiic  coaPOWSt 
tea  aarta 

INT(«|a  atPwPTt     c»<ttlTgTlya  tap  twappcc 
e»«p|e»t.  p»<w»«»it»  sp  M«  t«.ii.»». 
•a  -iiv.    a 


■oatpaic  coaaei^st 
rmtMUit  icMcaiiTtYi 

«tTt(.oafc4aic  co«P9w^>o»  op  isAraocNirt  ts) 

TUMSTtl.      Pl4C'I0a  OP   CV^U   '0«<Pr«»w»   HTM 
•a|(M4i<>    at4MkTt    4N3    .ITllUH    ^RI»*TI»ti. 
I  OAT  Jl».      • 


maixcsii  o»  CMto«o«M>i»oaiot».  tfTi«». 

PPiOCtf     alTPiLt*.     4NJ    4-mNCt    'aOM    Pf«PLlWPO- 

OICMSOMIC  »CIO«i    »»MT^»I»  OP  TrTUPMtjP JPiaPk.,/Oa. 
ooie^i  ppoM  P'MPLUoaooie4aaOMU  »cin  f.T«p». 
■•a  Ji»»    • 


UfCTMMI 

'K4L'o  trcoMxpRT  taiTCRKS  poa  4cae»P4Ct  tiwPaL  <i««R(TicaL  noocct  op  TMt  tcMpvioa  op 

4M\.ic<TiOk!ii    •4tt»}ij"  »ooiTi'«it  TO  T4»  tavta       t„,e,  Tia«rt  4»«  oat-  »mo  rao-ukTw  tmik  raMtrt 

P  ^Tll    -a   tvOCuTlOa   WjOICS   OM   TmI   MC»4T|»f   PLPTC.      ^^^^^   wrPtHVLO'tTT    iaP4eT. 

*■ —  T«*  Jt».    T  ae  «oo  aM  oi».  aa 

•nM44*i<*<    afweanaMec  Tctrt 

.  ^    .    -.^  eont  4  T»Pt  a)«  troMate  taTiraut  en  mot 

flt^    TCHPt'4Tjai  »4.^ia4Tlj«  tTuOU*  U»'**  ^,    „i,  T„.  l«nullVI«MT»  gp  tPCCIPICPTIOK  -.IL- 

■pcop'<inm  »<ic»oa4L4<».t  4<«  crcTaoM  *o«a4aOMt»iT      ^mo*,  optib  >a  M4ae«  iai«>  4»«  cpl  mo.  Miati 

INkl     V4PU»     ••aCSSUai.    IXTtllMl«.4T10M»    01    ttLVt"  gjyip    J,    jij^,     4,5». 

on  p4u.40iw>.  ae-aot  aar  •jI««    t  "' 

St*  Jl»«   IT 

pWiiTuaMTioM  Twoar 

H*TI«H4Tieat.   4IIP4.Vtlt 

4M4I.T$I»    OP     •    HtP   P^M4klH<    la   P(RTtMa4TI0M 
Tt«0«Y. 

ao-aoa  sta  dio-  it 


*!IT 


•itm^o  sp  o«T4ii>i>it  PcaPvua<(>oicta»^ic  tciu« 
at  calo'llM  PtPPLuoaotPl^ti  tP4M»i4Tii-«  op 
poapitk  ppTPOT. 

taa  jti-     * 


cpttraueTioM 

f0ai."&4TP0  •*4PD  PVM«ITuat  •«o«IMt  • 

C<(tP>    •«4C»IC4i      4H»«t.<     Tt    TMt    PaOnttP    f 
Olt'ITT'NC    WtlkTCat. 

tt  •ill'-  >• 


tmix-  ow4«T4p  atPoai  px  pt  laai  op 
■uvK  o*ON4«cr  i4a.>  cjao'M<  c^tiPi  • 

PMT»JX"t"ir4L    •4PIP». 


•MtlfoL 

etii« 


Lie  aaTtanat 
cklltN 


POLTOCat    P«iP4ai,e   P«OM    $IL4A*<«t    44J    OtOLtl 
p«|,T<«*    Pac*"    .4«4P«r<T^t-lC    ai»l-|"lTl.»v.»«T*ri.- 
4P|4ei»TL4MPI    arpCTION.    X   CTti.'C    ULUMti. 
M  4l«-      • 


.    IC  esam^st 

■•a4T  DiPPaacTiOM  4M»krtlt 

«-a4»  0IPP»4'TH/«  4«  Ca»»T^LO»P»P'»IC  4«a- 
L»II»  OP  «v»r.  «4l.T»  OP  P-«r'<4L.'"  »CID  .MIC"  >«**' 
•OCT  01«PfP»l'*  4»4"«'»  P9'  »OPI  «-a«TI  »  (  TMI  l-* 
TO  tt  poatlPOr  ■CttSM. 

ttt  Jl«<  tt 


iltMiilc  MpTtaiakt 
tU  aafva 

tNTt*|M  PCPvPTl      CO^tTiruTlMM   4«n    Vx«P4C( 
04.PIC4L   PM(<P<kT|f»  OP   tC4  WU't. 
■a  Jl*'     t 


(•Maaic  tecvCOTi 
*tce«cav 

TR4>.<t.4Tia>  »»  »oati»«»-«cu.at"  OM  rxc  «- 
cevrar  ■"p  »<ot'Lt  iOL.f«i'»  •l'"  oaTct-i-tPtTuj 
•atraatat. 

M  Jl«>    lU 


P4P>«o«.ir  laTcNM  tctita  p»«  aaoto  4tT«a«0MT 

'LIC«T|Ofc»« 

tl  Jl«<       t 


PtWTuMaTiON  Ttvoar 
Mka«U4TiaM 

rLtcTaoMic  p<vaai<4ait.iTltt  4mo  tmcip  tPPttt 
oa  pptM'Tic  t-o  tLtetajc  •wpcapfae  iaTi»4eTio»*. 
-      -  tia  Jf*  to 


aralllOLtC  puTtwat 
DTvaTaOLI  tTaurTWWI 

I    POtI     «TT4C»     »llTlM>»4    STtria.        l>#L41.«t.C 
l*«MktC    4<«T(M4     |P43^LCCT0PI     MOUUJ.     11    4 

Jl».     • 
le  MVCiPtcat 

eioect 

JOtl"^    »T«TI    "CVICIS   4«J  "Tap.'LlMe-lpVt 
lihti  f*  L"a  MTfU  nicaoaavt  aPCtlvCPk. 
ioo«  r4»»MtTaic  4*LlPl''a».  P4««- 

i*kP|c  «u»«««>i./>  IC  n»eitL4Toat.    Ta4vti.t<a- 

TU"t    4'»V.l»It«»« 

J|V«       • 


a^M^rrai 


PtT««(.0fcT  <ta>>  PtTao^apPHT  O*    tCOIMCxTS  pao*" 
IW    SU«an   tlPHWI.    TOC4T4N   tMCLP.    Mt*ICO. 

ae-ao*  tas  jiv.    » 

atMatc^^oeate  ctuMiicaTioii  trtrcnt 

WTCIXITtt    laaTtPICIAkl 

eopPLCP  T«4C'|M»  wojp  orriMttaTioM  aTijOT. 
•ae  ttO'    a 


pMaatC   )«4tURV«MT 

tLtCTaowowPTic  aavct 

tuTOMPTic  "e»tuaf«-«T  or  nu*0aavC  Pwatc 

tMIPT. 

la  100  ait  aiPi    a 


luecat 

ppMofo  aoe»4T  LiPT  jCvicc.    »"»»»  III. 

I  ik  OP  TMt  4»M-^aLUi  STST(n. 

II  Jl».     JT 


•eikUTioM 
eap#iNa 


(rau<eaPtc  b^a^a  op  4T*iuLa«  otctu.4T|CM«. 
OtT  Jl*.   tt 


.OPipaTiaM  tpuCTiaw  atacTiont 

PMOTX-OalOPltOM   4«9  «Mi>TOn(wt.>CTIPa   JP    IPNTtCv 
PM)    4C4'0IN(    TT't    IN   4««1U«    twUTIOM    <Tu>ltt    "T 
PLPlM   PmOTO«.'»I«    TffHNlOOtl    ^T.X'tM   OP   PH«>- 
aCtCII*   *Ht   P«0PV4«I<«. 

ao  aet  OTi  JlP'    a 


401  ID  mat 
•atct 

l«lVt<Ttto4T10»     OP    TMt    OtitOCi'TION    C1««l»Ta» 
OP    -t^i    C«MPOU»rH       OI»tOei4T|J«     t»     T<^4.4».    4IM 
P»<(|T0L»''IC    "^PN'!    PL*t-i    P-OTOLT«I»   «     .»»». 


pJmH.  otPPcatNTiat.  leuaTitat 
tiocToa  4Ma4.Ttit 

P|D«,P     4M4L*4tt    UP    actPMtf    #l«P4CU. 

ata  jiw.  It 


a»4irieu  iPtcTa* 

^CTPouarr 

»*tC'a»4.    4»*,    T0l4k.    <«40J4MCI    *»    TMf    •«4jUT|*« 

*4tim»  ih  Hiu<  n«»ta.Ti/at  4i«  compoti')  pop     ^ 
iii»«p4Tuat«  h4T(C(M  »jou  jetP«.»»  »  4»j  a*>90  jp- 

Kirt   •    4KI   'Ck   RCktTKC    XMSMUt   PCT*((N 

I  jtlcoo  tan  10. 

la  ui«.    • 


TftT.  pMaaic  iHiPTcat 

oioett  iMnicewueToai 

T*4H<«It<I0N  LINT  PM4te  tM|pTt«  Uf INI  P0U« 
•4Tta  C'OLt'*  PI"  OieOC*  to  TtaM'MPTP  4  ^00 

Mvaaio  'OuPLtP. 

tai  ■>!*•    t 


a#ain  icLU 
iilpawtlOM 


CaMTMLLtO   tTMMMWU 

T0«.t"4Nt»    OP    MICP    «-l«*4014tf0    I-    4«    J«T«tfc 

aic>-  cNviaoMMNT  TO  !•«  stactt  "p  t>Pk.<>«lt« 
OCCCMMPtttra. 

'  tia  Ji".  I* 


ttaucTiea  ttmrntmn* 

TMf    «INl»lr»  OP    TMt    SPTtCM  ««ao«lO( 

cObPLC  "a  cpam". 

lai  Jt»»     • 


appcaaace  ciaculTt 
iNTtaaaTte  ciaeuiTt 

co>v«Tiat.t  iPCMNigukt  pga  t^Tctapn.) 
ciafviT«T. 

tJT  Jl««      • 


a^Hatl  tMiPTtM 

MTtaiPCl 

etVtLOPMPNT    <*    4    »f«a|Tt    M4tfaI4<.    wtT4««.t 

poa  oPt'pTinM  4T  ate  ».  Pt4«  Pwata  in  *  ■»<« 

tMIPTCa    OevlCt    '<PCR4TI<«    «T    S-a«NO  PRfJUCNClCt. 
sat  •*!«•    !• 


4  i«ncc   POP    POPtAATiOn    Ta4N«ITI0N   PxttPalLlTV 

4  •ppMCMiNM  paoctt*. 
•at  Jt».  It 


IOCS 

PMait  trueic* 

riSc"SSI<Mi   0*   atttPitCH  on  Pn>tC    tTuiUS   OP 
T»«  toatOCk.    illlCloett    P'W  PHgMMlnCt  ^ 

TPpktinoN  •«T4i  tl  PiN4t.  atPoai. 
til  Ji".  »t 


•MtflCLSt 

^^iCTaieak  peearaTitt 
!  Pix'««tt4k  i'*Lic4Ti0'»i  OP  f««  HrcM4Nie4L  tP- 

T$    ^    4C    PUlO   ON  p^rticlcs   '■ItPPafC''    l«   4 

4.10.    Poacik  IN  tip«ijMox<<tow*  rtPixk.     4C 
.ae(t.'CTknpwi/acti».    Pt»ai.-«»»»iN  PoaM4TioN. 
N  -<i>*  la 


iittient 

TuNK'LLiaa  ppOM  4  M.Nr  PpaTtCU  pout  op 
aai  Jiv<  *e 


ppiTPuauLP  ptcueoTdtcacuLekit  4ko 

■itt(Ua«LL4   PTt'tt   taCTfalOPMP^l    TP4k»L4T|0«l 
J0<iak4L    CP    MTtttNk. 

aa«  JIV.   It 

rfcMi  aceetMiTiaa 


aPwoTo  iHTriiaacT4Tiea 
toitt 

PoacritiiNc  TiuppiC4tlLlTv  gP  teiut 

OSIKfi    i'PlAl     Pw^TO     I«lTiPPa«T4TlOMt. 

4D-ao«  •!*  ■Jf-  aa 


aM<eTec4TMeeu 

TaMITt 

sToatM  TanaPTt  Poa  e4«a4  luact. 
»a  .(IV.     I 


cuTatoa  Titi  aaaat  4V4Cimtii^  op  aiaeaapT 

•tikT   PPTTtOMt. 

•10  iX"'  M 


•MtOTOO«altT«T 
DVCt 

PMOT>^-04l04tT0M    4M}    PMOTOao^TIOM    JP    I4NT>«>| 

aic  itfa'OiNP  ovt  IN  44uc>H  tw^uTieat  truoiec  •« 

PL4»M  PUOTOLTSI*    T(CMN10«Xl    tTu^Ui   Of    PlU*- 
RPtCtlk    4W3   PaOPCPVIaC. 

*Tt  JIV.       4 


pMaOTOCOWUCTI  Vt  TV 
Tia  COMPOUNM 

RCLPTION  aiTPCtN  PMOTXONOUkTlvlTT   *N0  CMtH|. 
teapTIO"   «I«(TKS    >0R    >T4>P<!C    »'IDC    CPT«T4ktl 

COMPPPKON  «mh  rMfoaCTictt.  mo^pl. 
'  SOS  .11 V.  at 


•acLUTt 


a^aiNT  paiMcat 

ceaaotisM  laatitiTiaa 

P|i«  e<ai<*»i»  PiaactTt  at  ct^aottoa  i»iai- 
Toai  Ik  4lkra«pT  P4iaT  aalatat. 
to  aot  Tft  Jiv.  I* 


tiwa  4U.0T1 

paoo-xTisN  CP  LPiat  lat-i*  ki-MLi  pCciat*. 
k^PTcTk  OP  paoc'ttlMi  «4ai4acC4  on  pa(.p*«Tirt 
uipPoaiTOMY  tcaicu  4M,j  P«jett*tN«  CP  PttUTt 
lliTC    t-'k. -TMIC*   PkPTt. 

wtV.    IT 


leiTT 
POkTwtat 

iTuu^  OP  TMt  n0t.ccuL.4a  kTackt  actMktc 

OP    tOkf^   POLTl«Pt   tv  PnOTOCcatllC   HPTMOt. 

P<n.»MeTMTL.  MrTH4can.4rt.  PO«.T»TratNt . 
aTt  JIV.  la 


Ta«  rm  uK  Ik  TMC  mu.!)*!**  *mo  «iWiiU.ii«Tt«i 
M«(  at*  ion. 

•II  Jl«.     • 


•^KM.  CMtMCMT 


MVtICt 


iNirT. 

M  ••■  •!•  Jl«.     • 

MOrtwTtOr    (*    ■««(*    II    INKiliOMNCOUl   l<««ttl« 
•CTI«t   •(.MM   CVUH*. 


•M^M*  VMVtlCt 

•LM  oiacMtMca 

ClfttVITt, 


•l( 

»C(.T'«M  Mt»4*(B  'torn   ilULiUm*   Utl   OlOLIi 
P^TMCa    rmo-    r«*t»>«l|Ti.CNt    «l»<PII<CTHTt.^TMTt- 
*K|^I»ILU«I     WMTIIM*    0*    CTCLle    tlLMtVt. 
M  Jl«.      • 


eiMCTiM  riMDiw 

oiarcTinns  «*w«CB  Tj  mo  rae>.  «  MTtu.in. 


w#»i»«  tr  PM»- 


rLMH    IXOW'D    «*aO<OTI^    CM4N*i,*     IN    T>4    «l^(>.    4« 

w.u(i  **sen»Tio^  CHtMAiS  in  th(  rM.atji  tvitfcT 
cauteTvaa  m  »«oTosTNrHcsis. 
••  j|».  I* 


•>tv>  M 


vowncsi*  ic>«iii«T«Ti 

LITir*   rn  j.    *«t*.    .mC".    Mc>   (VTM-OlltMIC 

DIM«MTL'MOV»l>«T(    IMdUPS. 

MJ  Jl».     • 


lM.t 


••IM**  MxrSKS 


_    KUt'TtO   irTICLtt  'xOM  «U«S|MI   JOtWMW.  »• 

•«*t  atKAtr.   in»i2irijti  un  »k«tM«  »kr«ics. 


WM.ITV 

«0»#T«K»t   'MM.ITT  ar  UMAn 


■M«TMTHTM|Ut 


Ll« 

r«ro*H«TIOk  •^THOO  #M  nlHUIUTIW  »«  A 

aUMMtTTC    SiajtrT    T«  klNCM    lUfcOlMLITt 
CatltT««>l|T». 

•T«  JIK.    I* 


•#«iniaHiM.t 


MTtlCI 

M  TMaaiiMIW 

■CKtacM  o>   **vti  I.  it  Mil»etx»ic  «coi*« 

Ml  Jl».    IS 


•^UISTKI 

MM 


»L*iTie*  *s  nasTiTjTt*  or  nn^iMioui  i^tal* 
It  N*i.t»iM  »ii-  ikwatro  MieiToa  rotn.ii>». 


»00T«   »    «   «r»(.   POLfMOMIM,    I^SIOf    Th€    UNIT 

CIMTLC  «•«  >  siaaikirr  eRirtaie^  »«•  tiNCM 

Olm(T>    tT«T>H<, 

M  JIV.    19 


■CMCvioa 

COmuNITT   iTTiJtMS  4«3  ACTION  ON   7M(   »AU.awT 
M  .<lv.   M 


»!•■  et««ii.tr  ri«««TS  AS  cgniMiOk  iviai. 

JOMiN  4fiir<ur''  »AiiiT  MiHcas. 
*0  ••*  ▼*•  jf««   I* 


•»K«T( 


>T» 

4ccti.(a«TiiM>  trrrcT*  grOH  f^oronmu^i  4^ 
"*  aifTiof  e»  fMtm  «i»]|>im  to  »»»it 
riccTiN*  otMAtinit. 

j|».  I* 


•»tt«T» 

»iM«uitTicirr 

r»rt»t»  IV  ••CHKATfiacj  lI.*^  om  i.aitr 

tl»^0»»«»4«UlT»    IN   A    MOUIC    TUT    l<«l«0>MUlT. 
■*  ■■*  *t»  al».   M 


■tcMAMicA*.  tonwttt* 

»«OP»»Tlr»    tr    OtA«I^4.T    1T»4TCMC0    PwC«lliL4» 
»»l    »T»»IC    n^i'tf  t    JT.Tie   NOT^Hto    TIM|,.(,    Ttl^ 

site  rtTiot^,  c'4C»  n(j»4-i«Tiow  tOM  irracMCNT. 

4K)    >Mf  •■-Ol'l     t'STS. 

•01  JIV.    I* 


tWI*T|C    SIHUL*Taa    IS  JISCWMCO. 
JIV.    I* 


iTIO 


c»ri-4L  montm  in  a  Tao.scc(«a  nootk  w 

C4>tT4i.    >CCi>M.'TI0N. 

oea  JIV.  M 


ic  ocvicca 

SltM^TION 


4N-«i.eeT»it 


a^tPU 


«A  «taw 


TN4N4L4Tla>.   f    rONCISN  «(U.*CH>    4  PHJTlMaU^ 
»    T«    -9*1   OKlMNCe   aiTN    TH«    *le  0»    4«    IWHAWS 
TtUVISION   STtIrN    IS  SItCUSSV. 
-^^~   IM  JIV.     t 


•CC>«NIC4l.   Ftmws  *9*  NOCatT   fLUU   «V»TCI«. 
-**  *»•  JIV.   M 


•^AiM  notiKs 


lUTtM 

mcTnuin— lie  ■*«!• 

..-*-'**"•   *    0*T|«M«.»   NCCCIV|N«  UUIN4N4<Uft- 

"C   H«N«T  »NON   4    UVt    SMJM   aut4lllr4Tn'<    M   UrtT 
■(CtSS4«ILT   CeM«T4kT   ON   ««M. 

«■  W*   IS3  Jiv.     S 


■UCTMMt 

»l"IN.t   NTUCIU*   MUITU.   CAkCvlLATICM   ON   Tl« 
tLttT»o^ie    «T»u>-TUM   0«    INON  ww>m»»|»   caNm.(M«. 
«0   »00   MO  JIV.      • 

ITtOM  r|«fN« 
MO«U«N|NO    ICOWUTVUl 

AJ^NCU   TC   •N4tTT|C4t  4C«I^    rat4<MiA.4riaN 

CM(«    lN4|.TtlS    >«    4»»>.ie»TI0N    «•    CON»(nl«TIN« 
CObATICMS    to    TW    MICN4L     ILOCH    T«|«»i«u.,r|aN 
4««   AOji/STnTNT    •aoOMN.  •— NM..Tig.i 

m  jiv.  M 


THIS 

TISM 


rWOW-tTION   INOIkaNIN*  M(4Sw»t    »«•   MtOINU 

nj«».    T*4N»ISTo*   SIX   i^TtNTIOi^TCNt. 
ISO  JIV.      • 


»   »<»»«T   V    <OHC  »L4SN4   4CCU.MMI0*  OtVlCt* 

»••   l»4't    rN0M4  SI  ON  4Mn.lC4T|j*.S. 
i»  JiV.    IT 


•^LASM   JCTS 

AaUlTIOH 

••e   >CASm   »4CtklTUS    4«  CUNTNOL    STSTtRS. 
ANC    CAkTaNATION   4Ne    3U0n0*TIC    TCCMKItutt. 
AMOTION    STuOtt*   0»    f>«lAlO»«tT»>^  KASTI'S    IN 
WIONir  r\.m  4*C  njk&4A. 
M  'M  •!•  jiv. 


iMLVCTtrTLtW   n.AtT1C( 
UTS 


4 


•AUUM  ••ellXATIOMS 


. ^*«'  'i-e»  CMAACTiaisTics  or  iwuoi.tcc  aoiT- 

CTMTl.tN'l    OOSIATTNT   AMiVICATIOnS. 
'   •!•  M».    I* 


FILM*  , 

HOhT    KATTtNIHO  STuOlU   or   T,«    lNt..*^At. 

»T»ceTu.e  ur  ra  VM*  ri,.«s  aw  'imts. 
■*■'  >••  itlv. 


■•«AT   OimUCTieN   AMACrtlt 

ivrtpTs  <m  »>ANuLAaiTT  ON  DirniAcTtj 
IMINtlTV  IN  aomcas. 

•M  JIV.  I* 


AMLVSIS 

t**  JIV.    a 


vsoNAicr  esruLArijns  in  a  not  NOkr^utirawi 

aLAlMA. 

Ota 


Jl«>  M 


1 


MTtlCS 


T«A««cATigfc  >•  roaciOM  «(sc.*cmi    mnstanct 
"  Tan«»«ti4l  iii»Tuaf   tw  4  a4%rito  rL4S<<4. 
"^ u  jw.  IS 


"WeULAI  STMUCTUW 

»0».T"Ca   acuMCMI      •TavKTuHA   ANO   mh.J 

22i"lL'^''"'"  ""'^  oiatNsiPNs. 

■■   •■■   000  jIv.      4 


_      -_     .Its 

tuemieAc  touin«ar 

atS««.Tt   »»    4    STUOT    jT    N(4NS   I*   ntOvlOINk 
nt.  •TK    W/XCTS  MMMNAa   StMSTSIfHS   (IIm 
»I*>^T   •CI.UOLI   UNINTCNat^TCO  »*•€«   SKTatT. 
'"   ■**   »«T  JIV.      T 


fit 


MVSICt 

■ucmie  rmarvLnm 

acar^aN4NC(  rMAaac Tea i tries  or  am  amn-AjM* 

A«C  COi^lObaATIMt   MCCa    r>«    INTLuCncC   ^    4 

MMKTi''  ai»Lfii  trrrer>  or  TiN>oa  ce««weriviTT 

••«  JW  ■«.*  roaets. 

<*-0*0  OOO  jIV.  M 


MWTMLASTieiTT 

-,  HJ*"  i  "*  NOwcucAa  tracs  atsrcts* 

rotvmt-TL.  ^t^utc»y\^lt.  aoLTATracMc. 

'  "t  JIV,    |« 


MuacCk    or   r*»MT.       N4.NCT0MT|>.eoTN4n|C    jy». 
TINS.     ••CCMANICtL   Devices.      NUCL(4a   scuaccs  V 

ma»T.     sui4»  <ouAc(s  or  inc*<.t.     tivn^ionic 

MvlCKl.       T^^NTtLlCTaje    OCVICI*. 
M  JIV.     T 


rwstes 

e«JVJ?!!l.*Jlr"*   i*^'*0    "    '•*    t"»l»<>NNf,TA4. 

c»*iTi«NS  roi4»>  AaoiMj  MTrcasi^ic  •.luirtA 

o^i-Nsi«N.t  SNoc  »r«cT.  «M'5„i»?ii*J;. 

M  JIV.  M 


.^'II'^..''   '*'<«*"».   eONOITIPNS   ON  ^LATIOk 

S?«S:*"iSi'-  •«>^«Tits  ar  rivt  PPtTScTNANi 
"Oarjj'tCT  »  •«.Ti«a  aaircaTirs  th44  -^iMut 

|k   MOC'SSIN*   »'«a4MCTftS.  ."ANNf* 

sw  JIV.  10 


M-M 


Ta4NSt4TiON  "T  roaciSN  acstAacMi  ab*si. 
rATniT  "iscLOsi*^  A  acrMoc  or  jit  rwMiNo 

>•  JIV.    M 


tuum  vcMtks 

aiTfMIALt 

fiaM.sTNrNOTM.  kiNMraciwtT  w*ninaT(j 
»««««L»  or  LAr.>iOiMT  cMSTBvicrtcik. 

"~  JIV.    It 


•MMtklTV 
COWIHATOaiAC  AMSLTUt 

»ANUoaU4TI0>'   raOCtJUMS   AAw   rACTOAltb 

tircaiNTNTs. 

MO  Jiv.   It 


•WMIklTv 
ClMailvaTAk  DATA 


■Ov 


ItlTV 
MMINITT  rvM* 


rja  CkiNikAc  TBiAkS. 

jIV.     It 


4  smhat  t4<-l'  or  4  «jLriru  4cTUNuTivt 

l«Tt0a4i. 

JIV.    It 


TtsT  roa  4  LiacuLAa  oisraitutioN  4iw  <  T40k4 
r«aMOli.iTti«. 

■•••    10*  JIV.    It 


#«oet«*iN« 

tokte  aaeaiT  MMrtkLAaTt 

trrt'T  or  moccsjiim.  cONOiTiras  on  «<l4Tion 
4IC  •«cx4nir4i  ■aortarits  ur  vivt  Prt.Tj«(T>«4>« 
rOkTi«a«i  cMt.fc't  I*  rji.r>«ta  »a»  M4Tt»i>L<  —o 
-em  crvfcT  o>  •ot.Ti**  raircaTi's  TH4k  ;-<4NMk 

IN    MIOC*>S|l«    P<a4M(T('<S. 

SOS  Jiv.    10 


ION 

loa 


raooucTiON  iNtiac(aiN«  i«4Swai  r«a  Mi^aiNU- 

Tuar.  T44NstSTaa  siit  *oTti«Tio«<»rta«. 

ISO  Jiv.      0 


•MortuiOMAc  p«as«HHBL 

ITS 


Mm  acNAats  on  sovict  aec«AT*TtsT|Nt 
rcasoMi'L. 

OM  JiV.  «> 


MOMMIIHO    ICONTUTtMl 

eiotTAi.  eOMrvrtas 

poCLiHlNAav  tN4LTSw  4«  iNif arNtTAT 1 3k  or 

TMS  OlStTltrO   4T1I0N0  NjTIJN  s(i«ne*aA»>. 
JIV.      t 


iTioa 


rr>»«siA  ON  4Tnesr>«jiic  4C0jStic  r«.;*40ATiaN. 

TU  Jiv.      • 


TION 

^TaticLT  koo  racouiMev 

riCLxs  or  ik'CTai:  jirokcs  i"  S14  t4T(«i 

laTM.  >ia.  icMrsnarac  eoNwuNU«TioN. 
Noe*  «0T  JIV.    0 


Ttoa 
^loeicAkt 

sovirT  orvtknrMCNTS  In  rASSivc  b.ccr<jNic 

AltraCkaT    TTCHNteUSS  4.«   OCVICt.'. 
oil  Jiv.      S 


TION 
tON 


oMVCMOWTaict 

MCIAL   tCICNCtt 

raO<i>CS4    HtfONT    ON    xCSCAaCM   <S|    CUMkktTIVt 
SC44.INt.    Ckao*    rSTlMTlON   4>«  wTi«a   HtlHOOOlOAT 

rafl»LCN«  IN  soci4k  rSTCMOkOST. 

M  JIV.    M 


•MvcHowTaies 

VISU4k   SI 


fFrirTs  fv  ufrrircNri4k  V4k»r  4i«<  uaosjat 

Tll»    UPON    1t«    U»TtCT|0»    4«W    Nin«>aY    •T^o'Jl.J    IN 

4    VISU4I      SC.4aC><    TASK. 

AOoAOO  TAS  JiV.    IS 


•rU.t(  COHMCUIOM 

OCkAT  kINIS 

«    NfMOU   'Ck   klNCAOwV    lk.N(B«T|N6  kAMiC    flNf 
•ANTNIoTh    SIft>^lS    AT    T<a»tJ   Oti.'T    klN(    riLT'* 
STNTMCilS    T»CMNtOUl«. 

M  Jiv.     • 


riSToaTION  AM)   kCiC^aATION  or   LkCCI*<)H4«NC> 

l|ic  Ta4>'SicMTs  4rTia  Thcia  aaer<64Tio»  ts  ^ouko 
vrs. 

jIv.     • 


ATioa 


•rv«.M  tCNcaATOMs 

NkOINS 

TMiko  auAMTi.*  atpoar  roa  rv  ioas  or 
NAVAk  u«0N4><f  lA*..  cjao^u.  CAiiri  a 
rNvjiocxtNirAL  •4nak. 

M  Jiv.  tS 


ruk4»  aN«ir4hArit«  l<Ta  aaten. 
•at  Jtv.     t 


«r«»»MAAWT   MAIN* 
StACTSIS 

fMGivcrktNr  •ctmods  roa  saAiN  sTaucrutAk 

(T(e»lTr    4N4I.T«IS. 

•0  jiv.  10 


»ra»>skkANT  tiuiNO 
ptmtct  raorcBTWS 

TMSoaCTICAk    "NO    IX*klU3   t»»taH«tM     |NVtStl> 
TION  "^  ?>«  C"NSlroertOi  ar  *  sokio  ra-iriLkANT 

>4lN    «♦    Tm?    (SVCNOkT    jr     «kT(».>TI    •Ikct'Tkr 

NTS  3*  oirrch'NT  raeH(kk4NTS. 
ta  jiv.     • 


*  M.t.-r  Llk(»  roa  rnt  4rk4S  ^Aak  4  ajstAlNt* 
TuaroNi/-^. 

TOJ  jIV.    J7 


•rmoTtcMiies 

tlOHALS 


IN*  leoi^vTtMi 


erTi>uH  •cDt.MMiCT  jNoca  NUkTirw 

CeNtTa4TNTS. 

MS  JiV.    IS 


•OOMHIIMO   leOI^VTIMI 

kOottTiet 

tV4k<IATl(tN   or   NAVT    INVCHTOOT    OCCItldN   mjLt% 
UT|LIZ|>0   AN    INVCNTOMT   NANAOCNaNT    t|NU.«Taai 
n.oa  CtoaTs. 

N  jIv.   is 


INO    lCO»#UTIWI 


ArriNOII    TO    tNAkTrUAk   ACai.t    TaiAAaUkATION 

taaea  4N4l«si!  (no  4r«cic4TiON  rr  ce<*tNS4riNb 
(•b4Tio«s  T'<  TH*  SIICI..L  «.oc«  TaukStxtrioN 
4k0  40.r>STnrHT   •N0«a4k, 

ITt  JIV.    M 


aiNO    ICOWTIMI 

rrroMMToics 

rsTcMe-c'Hic4T|0NAk  «rraAitAk  v  ouiTal 
contuti*. 

T«)  Jiv.   M 


■niaa    HAND-t^kO   OaOjNO   »IO»ka.S. 
M  JIV.      1 


•OUANTVM  NTCmNieS 

ikicmoNAOMrTie  oawt 

•rix  ron«o»<»T  4N4k«Sis  or  iitMkr  (cTcaNiNANT 
•4vf  rjscTinN». 

ttr  jiv.  ss 


TAiKS 

I  oute  aocMT  raonuuMTt 


riibMT  siNUk'TiON  tlst  raoon4N  re*  kiauio  ht- 
N  •aor*U4^'T  T4WI*. 
*Tt  ■>!«•  rt 


wmmmmei  tTsaikizcM 

auM'OUro  H^eisio.*  c*rtT4..  unit  rja 
4taaoak'  4Nr  ri«tikrAO«Nt  ratOwrNCv  tcuiccs. 
n  JIV.    • 


■INO  leonWKMt 
«*TlU.|Tt  WTMMt 


reei'ie4TioN<i  or  tinl  ncact  ■»(  Faafi4T. 
"   ••<  jIv.   to 


aiHO    lCOI«WTIMl 
•*T«XITCI    lAKTirletAkl 

•tN(*4k  «u»r«>s(  S4T(kktrt  cj"ruTfa  momah 
DCacairTioN*!  NfkCSTONi  ti.     t-ktvu.  r»»t»  rtht. 

DATA   actO. 

»  Jiv.    M 


iiNO  leoNTuTtati 


ITIOM 

A  Nt«  eoiK  aiaNiNb  ■.iiajou  •■«  rOkkCs  «4kk 
1  rr  ra>«rCkL4i.T  roa  »o*<  4iaca«rT  4MMkMtTtaN. 
•SI  JIV.  U 


racotCTINt   TKNNAk   HAZAKOS    IN   VATIOWf   PMOTu.- 
NTS.    «|Tn   A>«    (llMaUl    STANIkitCaS   UTIklZINt 

»-or»  Tirw  laucs. 

TOO  Jiv.    10 


•raoackkcas  imahiwi 

•MaeevNAnie  eowiouuTions 

I 

J  TM«t*-CI«k»TONAk   ATMIIaCM    le   TM    WTT 

I  4ookCk  roa  4  trm*  rajrckkca. 

ia-*«T  OfT  itv.    Jt 


seci'«r4TM»  4»«  seHuer>«AeNU>  •  4  cwN*4Mii 

r4nikT    |NnK4CT|0NS. 

M  JIV.  M 


•^iVotOkoov 

lfi«TICN4T|eAk   4HAkTtlt 

J  I  rao«*iss  a(r<>aT  on  >«Ckt4aeM  on  ciiNkkATivt 
yykiNs.  raaor  vstinaTion  4no  «tm(m  aiiHjeokONT 

Ltmt    In   SOCTAk   rSVCMOkOitT. 


aowuiTt  acsoHAToas 
racMNCT  SNirT 

TNANVkATIO*.    rr    roaClSN    l*CS(4*CM    ON   A    MCrMOl 

or  coNTfHucM>s  cnTboc.  *r  ncan*  or  •  Cu«iit^ 

a(S0N4to«,    r»    1.«    IMICANCSS    or    ThIN   Ntl«kkIC 

rikNs  r»c»4atr  in  4  vacuo*. 

•la  JIV.  t* 


•wntiHt  TMom 

OPCMTIOM  RtKAMCH 


CUCi^lNb  Tt«rav. 

••I 


j|V«    It 


MNCNIN*    leOOLIMOl 

AkUNIWri 

rtrtrtS    IN   41JNINUH   ej(NC>«u    r*»    tnf    LlOUId 
ST4TI    v>«I4TION<    or    V4w4>ICT    CC  .CEkT>4T  10  <t    <ltfl< 

auckCMi"*  Trn>t*4Tki«  *No  THc  1*1  rr  iitc4Nev 
orrrcTs  rei>«ir. 

AD-AOO   TM  Jtv.    IT 


rtvcMkoOT 

T^NATT 

IcOJfTlvt    Stl«T    or    INtCMACTlONS   4N(.    rfasON- 

aUTt  4TTaiNUTt*  or  Kovica  r^ilkics  •it-  vIC>  ar 


ACalAL  aCeOMMIStAMCI 

iNTkfa  k*m>T   ON   STjOT   jr    TrfanAk    »IC«OaAVt 

4>«  R4o*a  arcaN^ist4Nce  riiook4.>'S  4NO 
4rrkiC4''ieNt. 

toi  Jiv.     • 


•MAOAII  AMTtNNAS 

4ar>  M4ac  pvInT  a4e«a  ttCMtiOucs  SIj^ti 
OUATTtakT  krrt.  no.  1. 
AO-MT  OM  JiV.      0 


TtSTt 


rAUkT  isokAttoN  OT  coNTNtTta  tooic. 
•M  Jiv.   M 


■AT<«MAT|Ct 


A  TuToaiAk  urscairtiON  or  •%ki4c-N. 
M  Jtv.  M 


4  i^ssix*  sMOrt^TcaN  r.aikr  saji'r  r<TCM«T>«a4*'r 

IN    MICH    C4eH    »4NlkV    |4    Ta(4Ttw    4S    4    SiNlkC 

ry  saotir. 
TIT  jIV.   M 

Twiet 

s 


rANbAk  roa  ft tr  or  •trcacNc*  tksts  »«« 

tlTlvt   r4CTIi>S. 

•«•  JIV.  M 


••aO**  AMTVNNAt 

eOCklMS  •  VWTItATIW  (OUIMCNT 

ruNk'L  kao4tMS   IN  Trat  •••  k^oam  AtHIAk  eodk- 
lk«  STk^e"  nr  T><  M,  N.   s.  Hta>irs.     uic  o* 

etT»L    T4INITMTL    ANNONIjN    WOHIuT     TO    U^ljlt 
SaoaTM   nr   CklcfkklWt   aTCCKIl    k**   ruS*MtJI>   SOkANl 
Ik    FTHTl.(*«    SkV^X    tOkjTION. 
••S  JIV.    10 


•MOaa   AMTCNMAt 

■ucTMHAOMtTie  rtcut 

iNTc^rtNTNTi  noNiTOM  rtASitikiTT  STuav  roo 
T»«  cokTiNucui  •oNiToaiNo  ar  t>  trcciMUi  *aoi- 

ATIC   «t    rukW    k<OA*   TA^S'<|TTIMt. 
TOS  Jtv.      • 


lanrTtviMTiM  trtytm 

tVaklMTIM  or  M/c*-*-*  ro*   I"    IM.S  UM 
MTHIM  '11. 


>MMia 


«.etTt»-«tOM  •*«■  MIK  nu>«M  *«n*rs.  •» 

Mian    «C*W»IM  t*CH  *IM>   *«OI*TI*>i  r*TTt«NS. 


MTIOM  tWfCTt 
■MM 

actioh  "»  TM(  ••tin  ar  tmc  <««i><". 
M  ■>!«.   I* 


•ateiiTioM  cncTt 


•MM*   t«UI*««MT 

tM  Jiv.     • 


MMM*    INTtrwtMKt 

MMM    OtSToaTIOH 

LA*   ■CVH.uTtOK   r«    »TtiTH(riC    t^'TUM    Mt*ll 
rr«Tt"S. 


■lOurce  iNcitHci  or  PoisisiritT  cmki^omkc 
*M«iuT>oNk  Ik  •let  i*«*oi«Tu  tr  ke«  ^iw>«*Tt. 

I  ISS  Jl«.   I* 


•MouTioM  vner% 


CONTtWIN*   ttrUUK-   OH   TMC   irrtCT   iF    rift*) 
C<«*«T   •*e|tTIO«   M   |liMUL*r9«t. 
*»>10*   II*  Jl».   ** 


•OUTtoa  vncTt 

•kOMTIoM   Sb*mC*»lJ«   y   kUN*   TUKO*  oaMTIVX 
MTh    Iw   WUt^lf    -*    4NtK44.t   'ITm  Tgnoat.    k-9    Ik 

NUHKii*  or  ni>v*s  *t*  ruMOii-«f**iN«.  mi^m.. 

—   »W   •*•  Jl«.    I* 


I*  IWCtlWM 

T   MauUTIM 


KSMN   T<«r«<'   ro«  M|SM-KiaiT|«ITT  f*tMtt*ty- 
nUMCo    OlMIWIM. 

•M  jl«.     • 


•MOID  wecivcM 

■ICWMVt   MVLiritM 

lOLi"  tTtn  "cvicr*  *«o  ru,r^iM«.«.«t 

TUM(   •»•  ).«•   I>«IM   MUaOMVC   A'CIIVt**. 
TUM>(L   ■'tOor    (••4>HT«lc    •♦ll»«»«».    »»«4- 

■TTHIC    <uaH««rO^IC    0KILi.*'9«S.      tatvikt')* 
MyC    Tu*C   kOTLirltKS. 

M  Jl»<      • 


•Met*  aieriw** 


Ml/wai     MIN-II     MMjtCf    LO*t. 


•MOI*  TaANlMlUIWi 
LIT 


■401*    fU'1HK»C4fia»»    T>«IOU*«    THt.    (JMThS 
STIUT4. 

••  wl«.       » 


Tiucsin* 


CMM*cTi>isTict  or  r*«euk>.i.  •■*. 


KM*  M*t«*TteM 
n.l*MT  eCMTMi.    iT*TM 

ecvct.o*«rNT  )*  4  ««ji*L  rkia*^  ^«t><  cikm 
Tiiau.liM  iTiTtH  re*  Ti«  4in.(j  mT|nh<  ■4TTtaii 

4MM.Ttt*. 

SU  JIK.      * 


IWTlMWift   MOMrrOM   VC4SI*|L|TT   *TU9T  m* 

Ti«  ea«Ti>u<Hi»  •OMiTwiN*  or  t>#  taceii«^  luoi- 

ttn  *f    »U.M   11*041)   Tll4>lS<ITTt«S> 

n  ->■«•    • 


•MouTioH  t^mMwn  »v*ti«* 


»naoi<Tl«l>   l>«l>Ct«l«S   4N0   »««IOTf»4    «4<ft>- 

r4cn/i^  or  TMf  •(•i4«.  ij»n.f  <s.^t»  ra  •-rii4a. 

Jt«.    10 


•MOUTiOM  i«4*uaci«aT  (TiTtn* 

(tATKTieik   4MM.TSI* 

N>%  «<>«»Lfi>«  xs  TM^  r-«o«T  nr  Ptaiicu 

CeiATIi^   4>«<    1>#    l>#l«|TtLT   M««*   U»«t«    SI»U(> 
•  I*  jK.    I* 


•Met*  4inoM*MT 

a4«4MLlC    4HT(MI4l 

»4*4aOL|r    annNM    XtIM  fO»   aAttl*  «»ta*»i*l  » 

4m.ic«»iofc«. 

4»i-«e«   V*!  Jl<«-       • 

10   41TVC 


•Meie«cTi«t  o«C4T 

•«4«ia(>firT 

4  Di'CCT  HFit^o  raa  nc4M«l^  LiriTiwt  nr 
ticinb  4Tb«ic  «r4Tr»  *na  irt  4»ai.ir4T(^4  to  t^kl- 
ua. 

It  Jl«<    10 


MMwia*  *mc»«  ia«c««ic*L  •  lueTMMici 

me>«Mftiz<T>oM  or  ncco  loifwiTT  Ht4iuaiiM 

(e«,IM«MT  •!?»•  4   TltT   4404*  Mc'ivca 

i«t  <t\t.    • 


so^  occimra  s«M<«V4riOMS  ra  vtaiw  sunn* 
TMC  !••»  eeMj««irTiaH. 


•MoioacTivt  r4u.avT 

■40I4TISM  MONtTsa* 

TISTIK*    rivll.    OtriN^f    •L4lrt    «C    paf«>r|o*>»    4T 
T>«    rCU*»44.>     S1>Tt    4U    L0C4L    Ll.VfL».       ttlUTIMa 

4aa«.T»|4,     •4<<T*«ii>«.     n4^iit  .*us«i<i<t  TctTk. 
4TTK<(    •••   'Ntl.t*   JT4f   rCAIOr*.      roit   ««ci.n« 

rcaieok. 

m  ■**  aAT  jl».   I* 


leaacaucNCv  riLTtat 
f«ri.o«ivis  ■MiTt4Toa* 

4«  iNouc^ivti  «  cfluauo  rikTi.*  *«e«i^i<*  ce^- 
auTt  >'  iHftioxii*  er  lo  CktcTxncaneiivi  jcvic*« 


•Moaa  acrLKTt*M 

atMCTt 

•4e4*  airucTiea  nM<  4  •eu«*'  aktacuav 
tuw4et  ocicaiaro  v  4  eo^aotirt  eoaacktrioM 

nMCTION. 

i«*  jli»    t 


•MM*  TMMla* 

4«r4  H4a(>  roiMT  Mo^a  Tu>aiieuc»  STuqvi 
ouAanaL*  arar.  no.  >. 
4e-»T  ***  ji«.    • 


•MOI*  coMHUMieaTien  snTca* 
mans 

4N  4«4Ltsis  "T  •cautaiitaTt  'oa  f<cr«H]4M.ii 
TaAi>»ao*T4ak(  c"MV«lC4ri>»  r4kiknii!  '"47  C4k 
■(  urknno  «t.e>4u.v  »^i««  afi'ONM.  ixvaackcifi 
4IC  ce»T|i«rNcirs. 

ft*  JIV.       « 


•M«iea«(*ucNCT  riiTiM 

MM    Ta4«MI*«|aM 

at»1'»«4ttO».    "»    T|«C   »J<T|C..«    OIlTtoTfC   "T 

TaAkicKn^s  o»v«i»#j  .t  3i»»i<»«iti4l  c.ij4riOK4. 

4    MfTxcr    \i   WV4IMJ    aXlCM    SMw>S    icarMTSlo^    tl** 
I14»ITY    <CTi%II>    TMf    9a|t|<t4i.    4.'"    TmT    ki.(r?lirB 

TfW  ruNcTinns. 

Ml  j!«.    to 


VCC'riC4TibMt  oM  T40  41*  T«»<i»aeai*«kf 
C«aauNir4T|(*i  *vtT|>«. 
a*  ■**  MO  ^l«>     * 


•MoioracoucNcv  *c>ca4TaM 
aica««4vc  ai^iritat 


xitn-ae^ra  4<«4i 
r\mt  T|'Miiau(k. 


>i*  c< 


leariw  *v«Tca* 
STaucTuatt 


TMUflTHM 


lanartaroct  aeMiTOn  rt4Si*ii.|Tv  %y^/i^^  roa 

rt«  coMTiau«iu$  "OMiToaiiia  or  t.#  tafcTi«u<  •40i- 

4Tte  %y   aUkW   K404*   TKamS'IITTIn*. 
U  illv.     * 


•Moaa  T«44i*airTtB* 

M    ISItT4MCtl 


»4TT*aN  •aoa4«4Tion  4a9»c  4  ruavto  k**TM. 

STI  on.      i 


aaei"  eo««.iaiC4tio>u  rMaeutn  tm(  tutyt* 

*Ta4T4. 


•Met*  c*utai«HT 
ecMDie  a4Ttai4i.» 

TK4MH.4TT0r   "r  roacitH  ac*(.acM  on  c**4«ic 
'  a4Trat4LS  rr«  orsl*«a>  or  «4Sl''  lauimcvr. 

M  Jl«<    ■• 


kin  •kmc'UT**  tTuev^ic««a4«i 
j|».     • 


laaacaucNC*  i 

acatuatacirr 

>tncmmoni^i>o«  or  rickJ  ikinaiTT  .•>4iuai« 
tOkintxT  %n-  •  u»T  4404a  aCk'tvi*. 

I«T  Jl».     • 


UTie 
etCLCCTaic* 

M  tt«airic4MT  acwuMCMT  4rifa  irrtcrs  on 
aituctaic  cokSTAHT.  oiisia4TiiiN  r4CTeM>  ar  *e 
c**«  I  NC  4«e  y*  «c  oa  ON  K  vjlunc  atii*TiviTT> 
«■  tuaa4Ct  Msi'TivtTT  -  )N  n4r'«i44.i  itaesco  rn 
r4fT  wuracN  4iir  ••n44  *40I4T|w». 
~      ~'i  *•!  •>■».     * 


•Met*  i*uta««HT 
kiaiTte  li* 

•M  4«4kT!ilt  rm  aciMiacaCNTi  roa  o(aK>ii4M.(i 
TiiaMaoaT4aLi  c"«nuNie4Ti>i  r4ctkiTics  tm4T  c4n 
■r  rcn.0TCo  iko«4LkT  sjain*  miiomh.  (xtMCkcu* 
4IC  eoNTiNtfiici'i. 
tm^-tm  SI*  ai«<    • 


UTION 

tummmxt  nuiMwir 

■uktro  Nuck(*a  a*ai4TiaN  iiwucco  Ta«>i*icNTt 
Ik  (LCevaoktc  a4aTt  4mj  iMrtaiALs. 
W%  j|«.     • 


laTI«M   MM*t 

caKMivi  MnattL* 

awar-CMiMv  aCk4Ti,«*  roa  raoT***  mo  4t.aMa 
aaaTick'S  in  v4riout  t4akO*f«c».     noucubaa 
iToaaiNM  a^rark*. 


•eio  (*ut 
rtaieeie4k* 

IO«l*T  OCVfk'VMINTt   ID  a4ssivt  tkUtaoNic 

INTraetaT  rrcHMtaucs  4«o  jcvicc*. 
«t>  Jl«.     s 


•MOI*  iNTc*cvri*N 
aiaiaeie4k* 

Mvi'T  a(vtk>«"iMTi  IN  a4**i<^  tktcTaoNie 
ikTcaci'T  TTCMkrauci  4ae  acviet«. 

•I*  JIV.      t 


I*  awiiaiTT  rvn* 
iMitTn* 

TM(  *r  tr«iiT|viTT  ja  4  lavi*  tm  iw«iti«m 
lkt>«NT  (4*  orT'awiice  IT  NCacT  Mvrkor*^  fmt' 

CISION    •l*|N*    I'CMNIJUIS. 

MT  j|«.   U 


af4«t*l|.|TV   •TUBICt 

HiU»ri«irNfi  noklT».  rt4ll*ii  ITt  tTwnr  roa 
T»«  cnk^tNtyvs  -oNiTo^in^  jr  t,^  laccia'jo  •>oi- 
4HC  •»  auk,«i  >»34*  T*4»»iirTti>». 
ao  ■**  •»*>  ji».    • 

ll*IOCO«IC4L  e«NT4«|IMTIaN 
■■C«>T4N|aMT|«(i 

M4ki  xtu  '<«eeNT4/<iN4rio(i  or  K40i»tcTi«c 
•aTta  •*  10^  c*'M4N«. 

jiv.  10 


iei*aiT«a« 

iWMacB  wecivta* 

4  etaT4iM  rtTMOo  or  accoaoi'<*  acaa  t*iaa«ati 
aaouTiwi. 

MS  tflv.     • 


>t*i«Tia( 
aica*»4vt« 

INtMta  arrok*  on  tTuOv  gr  T.#a)Mt  rie«e«4«t 
4>c  a4n>*  arco<i>4Ut4Ncc  •aoakk"!  4Na 
4anic4«iaK«. 

Ml  Jiv.    • 


f 
aic 


'LU'^T  T*sii  4Tiie»^>«aic  SowNgiMSi  Tfa^aa* 
naw  ■tisuarHtNti  4i«o  04141   i«o.e«e  ". 
fas  oi<i.  M 


MIIHiBI* 

atcaeniNUTuMii4Ti*M  icctcTvoHieti 

«0kl"    IT4TI    'ICkOnitlATuat   ■•40IOtO<wC 

eiaeuM'T. 

IM  rfl«.     • 


•■UCTIOM  allCTlet 
•IT«(N 

th(  <t>«.Tick  or  iM(  eiTtcN  •waeatoc 
eouTLC  "»«  Ckaro". 

Ill  j|».     • 


•Mceitutt  aw* 
laaiTiea  mnno 

4  •«•  ibNiT|>«  i«rMjo  roa  a(.roikkCM  «m« 

HalN»   r|N-Mta>LlZM  MOACTIw*!. 

'  are  ji».  ij 


•afceaeiNs  st»tch» 
li^aaaco  aaeuTioM 

4  C4*T4|k  •«TMes  or  atcoaoi-.*  •C4ii  iira^ait 
a40l4T|>\ai. 

•OS  j\*.    a 


tcTincai 

t  Ik  ICON 

►iG«  vek'4r4.  acctirit*  sT4c>k».     •tuiTM  ■Mtue 
■rcTiri'at.     ti«t  mtthj^s* 

•*•  jl».     • 


•CNTar  vTMicktt 

akl«HT   TCtTIM* 


•i>»,»t"»k  »!»•  rifij  u«T  afxoaT,  «e«.u«f  t« 

4»-»T   T*a  jK.    It 


narar  VHickt* 
accevcav 

raoc'toiNb!  «»  Tt«  •ef4i04Ti'<N  4NG  NfccMat 

▼Tl  jt».    \l 


aatrkCCTiON 

wawaic4k  *N4i.T«it 

>u>«.*ie4l    ru«»uT«li„N»  0«   T>«   tk'STit 

or  th»  «uar>ci   •oTi>.ri»t  Maau*. 
OIT  j|».   t* 


•amucroav  Mna  i4kt 

t»T«ueT|vt    TCkTIMt 


»ON-"t$t»wrl'*t   TtSilki  or  r»aok»TU    i»4aK- 
lU.   V4»I'H,«  r-ry\mjm  n^tmSJI  0»   r«4iu4Ti:k   tkcuiot) 

4mie«^I<V.«    '»     Jk'»4ij«IC4.     «A''l0«>4rHT.     •-••T 

0I>r*4C*ICfc  <>^lrS|?t    cno'-euaa'NT.      terete 'TIV* 

er  tn»  •««k»4i.  >-K4ottMi  ^cr-^or. 
TM  j|y.  I* 


•wraacTaav  «4i«ai4kS 
tTNT««»it  iei«ai(r«vi 

Ta4ik<i.4iio>.  "T  •caciti  MCMoTCM  Pfc  orraactoaT 

•*T»»I»l.J. 

«B  ■<*  ail  j|<.  I* 


««WacToa>  Mnai4c> 

Ti«flaT 

Ta4»<L4Tit»   "r  foatita  utM^aCHi  CI«T*|« 
T»«oi»iTc»».  r>-«.»fOui»ii»»  »■>•    !«•  fra^.TioM  o» 
a»r»4ei'<a»  "ti4itit  ;o*oj<»->». 
«aT  ^|y.    IT 


■ra^cToaT  Mnai4k* 
Tt«aniONie  rnilllWl 

CISI    i>    •^4!k>     TMrMKlSNlC    Cfr.VtaTia  I    CkfCTkUN 

irilSi,^    rkr^k'iet  or   ruiktTr<>   T4kT4wU'«.   "Oi.Y«- 

OTklM.    •lOfctW.    «MfN|u4.     I«f0|„«.    4iae    r«'<»4iO" 

C4ari3c. 

to   40*   VT*  j|*.      T 


■  lwoac(r<  cOMCacn 

STUk 

^44T  LU40IW  or  coacatrt  »!."<«  rd^aacire 
•  ITk  MI'H-  •1»i.«Tm  X'oa^ci  %»**. 
•av  j|».  ij 


tiwaaeiN*  MtiataLi 

a*T4U.le    TtlTiLM 

riNu~T»«.»  •I'oaTi  c.<Nao*iTt>  or  •t4rLl.l^J•• 
ri*fat  •|Tm  4kt<«|N(^  rjroca  4*u  allH  4kU4|«ja 
aikCT  r^MK*. 

T*a  ^l«>  I* 


•atkariviTv  TMoaT 

•euteaav  «m.i«  aao*uwa 

rMTktci  4iir   ■>4THra4iic>  or  Jt-tlokt,  ••Ck.4llv 
iTTi  atLkTivisoc  M<ir«:(  jrN*/<ies  rr  4^ 
l««L4Tt-<  Bo^-  »uai  or  •cV'Ct  »koir. 

1*1  JiV.    »• 


Tivirr  iMcear 

T 


•CkiTiviMic  «N0  Ck4**IC4k  gxaaixa  u.cc- 
Taokic  TatcrlK*  aCCUUciC*. 

M  ji*.  as 


TIVITT   TMWIV       • 
TtSTS 

nio>'"scii  bTn>>KOat  •.lataiatiiT  to  Tt»T  thi 
•fkra4i.  arktTiv'TT  T>«jaT. 

IS*  JIV.  a* 


carnw  ntrs 

iiNuk4Tcft  4kTiTue(  rciT  or  4  cecKMue  a*.t* 
is/k-iii  tskie  aiieackk4MT  mockct  neran. 
•D>srr  aaa  oiv.  it 


•McuT  HOToat 

•atceut  aocatt  a*<»ti,L4WTI 

4N  •»rti<tatii»4L  i»vc»Tii4Tig»i  or  H4T 
Ta4ksrt«  4N0  rarsswat  crrtcTS  or  kON«iru9IN4k 

COrPUtTTON   iN»14aUITT    IN    A    aOCCT    MOTOa    USIN* 

racnun  aAKou*  aaea(a.4NTS. 

•SI  JiV.    IT 


•OC«KT  aaoaCkkaMTS 

'ko<.*fM  ■tP'aT  ON  >M>oatkk4»T  at*rcK«4kct 

C*kruk4Y|0N  rk»xa4n. 

at*  jIv.   10 


aiaoftii     CMAMiC 


•MCKCT  MOToas 


sauirieanaN* 

mo<.*4w  Mirfe*cts  4NJ  iccuaii* 
tatciri>>Ti«N. 


caTi'iaiNt  T>«  TMiu*T  ar  4  •raricakkT 

4KrN0l>'«    aflCKET    4k9UHiM«    4N    lk<*T»<*N4L 
4TNetrMr4C     Ik    1»0    C4U>I     T,«    JtT    M4fH    MUNOCa 

»urriei»«n.y  L4k«ci  4nj  thc  oa**  convi* 
ruNCTiox  or  tk  vckocirr. 

IS  jIV.    12 


•MCUT  HOTOM  (kiauio  aaoackLMirt 


MaacM  aaoaaaa  40NiNisra4TiON 
•AM  Twoar 

r4rL*44T(<a>   xukriii  or  4  r..sc4iich  4^3 
Of»»LOr«fkt  Mxr.     roT(NT|4k>  ^   CkOSt   tiacuiT 
Trkrvii'ON  no  4<>akCi  tijf   Mtii  «nd  t(«  uH  er 
cei>T|ir><4L  i^rk  4t  T144  N(«oau«. 
It  jw.  la 


MaacM  aaotaaa  4O«lNitTa4Ti0N 
•COMnrsici 

tOvl'T   M.OC    rkaTICI>'4TI.)N   I..  T»«.    ICaV 

MWaacM. 

«at  jH.    i 


IST4NCr   Tt«a 

tMkKueiat 


iTta* 


>  Ti-a»i.iTi»»-"i4>««l>iJ  STtira  utlik«  aor 
lT|>o«  •(ti<T>i.rt  iLCtNTi  roa  •t4»i'aiNi  suar4C( 
rtNr(i4>uat<  »k'«  -iJO  TO  aoo  r. 
MS  j|«.    to 


•4NM>o  HOOkT  kin  ^yice.    *m4K  111.    tc»t- 
ih«  or  TMC  4kiAM*k(n  itiTtM. 

It  JIV.    IT 


•necatt  aoToa*  ikiauie  awoatcLMiTi 

M0aCU.4HT   T4MIS 

*i.iii>'T  kiHuk^TiON  T,.sT  rao*M4N  roa  kiouie  1 
oauctk  ••■or*u.4*'r  tank.. 

•ta  JIV.  IT 


«*>ca«T  noroas  ikiauio  aManxAMTi 
Mtcirie4Ti«Ms 

rootk' sa*ciFte4iiON<  ra*  kl^uio  raorc^L^NT 
aXRfT  rnaitc  Tiaioi-N4-it  ivtokuai, 
40  aoa  «sa  jtv.  it 

•aeCWT  HOTOM    (SOLID   MOaCkUMTI 

rik4««NT  Bowe  roMSTaucTiOH 

iTuijT  or  LrrrcTk  or  mcc>«4nu*l  04N*,t  on    ' 
riaroamkec  or  rii,4MCNi-«}jNo  nTToa  caxs. 

••  Jtv.    IT 


'lias 


TT4i»  or  T»-t  AaT  ac>tc*  in  T^t  ritk-  »  »ot- 

NAklNF    "NTk'Ut'L    HUkL    SiajCT'jNA^    ANALVSIt. 

•10  jIv.   tl 


lua 
feL(CT*K  aiac 

»0LT*9Ck>»<    4X1    HM03.J<    4iaf    roa    rkiCT«IC4L 

rear*  j»ta4T|c>N<  at  ^OjO  r  4>c  taacr  tkviaoM. 

kTAL    'OlWtTH^S. 

Ml  jIv.    it 


ItCOLMTI 

laaLOtteNi 

CALC'LATINT.    TM(    W*A*fh,    04    BKaS    4|T«    4N 

t»n.c$i*>«  »y  4fc  fkieTajMToa9p».»«tc  Ak4t.a«T. 

TO  JiV.    Tl 


^    T  casts 

'iLaaCNt  asuw  mmmuctim 

•Tu^«    or    l»frcTi    ar    aCCxANK'k    OANArf    ON 

•faro*»«NCL  04    r|kA)«iNt.*Xr«0  V^TOa  CA**!. 
H  Jiv.   It 


T  Cams 

•OCaiT  ckOtUW  rua* 

MinA<i«k  •rt^t-*  jr  cn]  CkO^cais  rc«  'laM 

tTatNSTu   Mf  rtllAil.liT    IN  aoc'rT   •^Tja  CaU>. 

la^  jiv.  IT 


■CT  CAMS 

T  NOTOM  isoLie  aaeacLk.aMTi 


rOTja   CAf   NTis.pa   MMJLCTtw  TO  rOPal'* 

kl«NT    I  OAO    CCW>lTiaNS    or    AI|A«.    kOATi    »NCA)<    kOA*). 

*o  aCk^lNfc  HTMraT  41  «03<  TiNrraATuat. 
4>a  Jtv.  11 


kaaoMToairs 

ION 

rf  vti  or»»ki  t  4  ac^i4k.C  Ti.»aNA».  t^aaita 
Oa  UM    ON   a|.c««««ATiVckT   COOLl.''    TMauSI 
IMkrMK*. 

JiV.    IT 


,T  aoTOa  NOttitS 
ILN  COOL IN* 

hth«o  fna  w>T4iNiN«  4«  ovc»4ck  mCai   Ta«N»riia 
irnc'tkT   Ik  «oklo  rjct  «ocii>.t  NOritAt. 
-aM  tM  Jtv.  IT 


•MCaCT  NOTOM    ISOLie   P«OatLljH(TI 

■ocact  Notoa  Horzus 

PtT>i->0   F«a   oaTAlNIN.    A>l   OVtkALk    mCaT    TaANVfca 

coimctiNT  Ik  «0LIP  rjCk  aocat.'  NOiia^t. 
40-«M  tM  Jtv.   IT 


•aocKiT  NOTOM  iTNiioTBoaic  aMacu.4HTi 
TTSt  aaciLiTit* 

rcvitoaNrNT  nr  4  auiAOkC  T.#aMAL  (aaaica 

rO«   UU    Ok   atM.>CaAT|vu.T   CObkl.'*   TMNUtr 

eMA»Tn««. 

•to  Jtv.  It 


•••cait  aaeacLLMrrs 
■VCHANICAL  aaoaraTii* 

4   NtTHOk   Of    'ALCUkallNfi    TMt    roN*TA»i« 
or   <   "»»airi.L   •'O^L  rao^   Th».  eev.?TANTt  g« 
■tvt.  co««c>a<Mi>«  voisr  aooCk  l*  tlvCk. 
AIT  jiv.   la 


•aocwT  attCAacM 
TisT  r4eikiTits 

ctviLorNTNt  "r  A  ac^lA*!^  T.#a«AL  bAaaua 
roa  u«  ON  •cc».««aATivu.»  cooli.''  Tt»u»i 
et^rae-.*. 

•t«  jiv.  at 


•BOCUTt 

CIMAUST    •AStS 

TtST  NOurk  or  A  aoc*<T  iimauST  (as  vClOCITt 

XfAtoaik*    uTVIC. 

•la  jiv.    • 


aaocaCTS 

INTtaioa   aALkltTieS 

erT|»irit*  1^  Tt«u»T  or  a  >raTirA4.w* 

AKtMOIWO    klC'L'    AkSUNIN*    AN    IkOTKaNAk 

ATMetaMvac  ta  if«  C4ick>  thc  jlt  ha^m  Nuaaca 

lUrr|ei»kTL»    LA*«CI    ANj    Tm    ONAk    CO^VtA 

rukCTios  or  Tm(.  vckociiv. 

M  Ji«>  aa 


rrrc-T  or  ccntaih  aHtNOTNiAAlNCs  iconnaiini) 
ON  TMt  -tT»«OLi«N  or  THt  acaoik. 
•»•  Jtv.     a 


VltMTION 

TaAk'vCkat  •taaATie.4AL  cutiucTtaiSTies  or 

tkASTIC    COMCCMN*   NOOl      OOCTOnAL   TMSIt. 

•sa  JIV.  as 


•MLU*  •MMMM 
VUMTtMl 

«IM«TI(|M  Cn*M(n*t*TIC*  or   MU.   ft 


kIMfO  iWTac* 

Llatite  ■tMiniun  «•«  kl'iun  lithI(«<  «r«ft«*, 

Jl«>    IV 


MIDtvn 

MUOAM  MMMTlr   WHBMKI 

riM*«T«Tic<>i     i«iCLi<K  •w«>«tic  «T(A>v  or  Hk- 
•      Jl».   M 


aiTCU.IT«*    lACTlriCIM.) 
•TMIkltATIW 

»OI^>ll««*   ST*TIK   i*   TmC   tT««tLU<T|iM   or 
C««Th   t'TCLLITt    4TTirULlCS  «T   •*«   aoriUTI    ••«) 

rtnt«4Lt. 

Ml  ji«-  la 


MLWtklTV 

»OtI"    JOturUITt  cMITt  0»   rTT»IO"  »>o 
KMOlu"    IN  CHtMtnlu)^    ■ieLTWU«>~i    mOklU"* 

«B   OW    •*•  Jl«>    IT 


riLt'TOHf    tC>«OuU   roa   WICUi^    TLST   nItSILk 
(•T»l    u>l. 

M  Jl«-    I* 


tTMAMWS 

Mt<w»icu  wr«Tv  tr«,»*4j*  r^  msIvm 
«r*rTaa«. 


M.IM 
CUkKIMC 

•VtMJITi,   Wk'MIION   4>I0   9I*^<.4M   SlwtUa. 

LMei>*>"«*  ■i>ii<«i  or  ^otMiTOk*.    •«»vj|T«rf 

kM(l.Cj    111"   T|i>TIU>.      tCK*   IL«.*T^I.    4Y1C* 
TII|K*|aTU». 

M  Jl«.    I* 


MCHHTiriC 
MMLTtll 


IftTtf 


T>«  ■4*Tt*L4  rrrrMiUd     4  ^41*  »cm 

LMCatT'HIT    <TUU'IS    <<*    >"4U.    «•»»    0l>«*NlZ4TIOfcl 
»«SSI<II(.ITT   W    rOLLfCTiNA  ■«C|.U*«.K    n4T4    M   Ti« 

Morttk  or  «xw>  o«u<i|{*'io«  i»  s«4u.  i.tw*4- 

40    400    •••  Jl«>    M 


•WnicoHOurTiM  riLM* 

VIT4II4t.  (MCtM 

••4U*i4i.  P*cir(MI««  4'i0  rMCaOafMi   loivttTI* 
•ATIOM  r*  rukri>0M4(.  c^eraoMic  akoeK*. 
«r%  ji«.    • 


PCWLOMVNi  xr  ■t4«»4cr^iita  •Mct»^i  ran 
tnuiiaL  n\.t  xtMTM  fo«  rvMCiiaiML  utetNOhlc* 
ciaruir<  or  SMti.  tin-   i««C4»r>i  arkU^iLlTTi 

4I«  LO.ra   CMT. 

4*  vl«.       • 


ICMOUCTIM  riuM 

MMMICM  e«M*T«ueTI«l 

TMlK    riLM   tC^IVt    }C<ICt*<    •^T41.    IMT4W4CC 

4i*ii»i>*.  •^i  <nueTiMC<  MM  >,iaoL\,     t-nivTi- 
•4TI0N  <<«  moi  iiKTMn  tr^iCTWiri  iKvccvik*  mrtb- 

MKtCON^UCTM    |«^V4Ctt   r««   Cx'TTlat  4^V0' 
COLLtCt"**. 

4Tt  JIV.      • 


VicoMueTiM  riLM 

MMM  »mTII« 

ercaaTioM  or  4m  u.t««-mi«h  •4cwwn  tTirtn 
ran  TMt  ocretiTioM  or  <c  «■  c«r»  iuP>T«4Tt»  4«« 

tl    CMTO   MTH   tl*«.l   :«ftrtc   SI    <•«   t|)i«L(   CXtTkk 
■TO. 

U  Jl«.    M 


](Lr-a««4NI«4T|g>Mk.    4SnCT»    Til    WNIM««.    4V»lt" 

TMtcaT  >ontLS  0*  0<N«Nir4Tia>i»i  •uT><r*riC4L 
■rr«(S4*'T4iT0»'  •«  nc*i*tiri>Mi  "•ti«4i.  rjiar*OL 
ren  4  ILK  <T<i'Ni  MM<  4y<cia  or  4  u?i  eiHTKX 


•*U.'U"   ••M>-IN   ICmICOmBUCIM   riLM. 


rrsTC". 


MUT  TOtATMMT 

T1U»«L4ttOI,    -r    rCMClOM   N(M.*CM    WltP4«4TI0» 

or  »Br»ip  miL|Vie  Mi^i  ar  HCdii*  thi  ««ka  ik  • 
Kja*i>«'o  kT4Tt  4T  4  uMMiuTURr  oT  «(.,»>ii«e  e« 

M  ^IV.     14 


Jl««    M 


<iMc'4i.  •w^rTt  or  »it»noi«^'»T  urtuw^tow  P*»f 

»4liI0U>    lll*nS   or   NttfLlk*    M*S> 
40   «>0   •«!  Jt«.    14 

•KIIHTine    OtMAHTM 


«CMICU« 

Ta4*v|C4*IL|TT   or   KlUSI      UST*   M  C')4lltCi 

•Mtwo  Mat  4tTM  «4Lr*»«jr«Lkro  4i«  rxco 

VCmICLI*!    t«M-IWt. 

••1  Jl>-  II 


imxin  arriTuM 

WalTM.   TMJUTMIU 

LI«WltT|0*'k    bT    4    •HM>«CI^-tMi.»tO    Ml^kltt 

Ik  •«  tLLlCTICAi    ooriT. 

M  Jiif.  la 


MT4  rmctMlM  tvtiVM 

J*TlLLtT»    CC^Uir*   .••0ii«4*«  .^KKiriiOo 
ntk,riTuii«  ».  ci^wir  *x40M  Tixrt  iMad3«i» 
U  Jt».    M 


MVI*T   aLOC    >4ll1IC|t«rl<XI    I- 
«tM4«Cx. 

MT  Jl«>      1 


•Miariu^Tioa  couMtU 


•flnnceMDucTOM 
eu 


fL(C'rillC4«.   n^tltTIVlTT  Nt4S,.»CWI>Tl   Or 

•I<  Jt«.    • 


MtDicowueroM 
CriTMUL  oaoaTM 

mtxIM.   '|IK   IMMIM    )r    MwLlun   4II»*«I0(    >(>■ 

««  IN  »Mf  McottcTioN  j»  ruNcTi^iMc  tix^raoNic 
ctiicun«. 

It  Jl«.  I* 


•TCbUTi  mrwem.t 


rrtT'N  dCv(L''r«<(Mt  cM>b"4Ti«)<»-otilitt  r«o- 
Vi*  D(«cri»iio^.  Ntuirn*  II  4IN4*T  rtrt  to 

C4«><    l«TTCt. 

Jl«.  II 


•MTIU.ITIS  lairrirKliCi 

CWWWTUt 

«N1>4L   ««»»■•>>(    MTUxlrt   C^i'VUTrli  M(MI>4M 

actcKii-TtON*  -  >ict«io<t  II  -  »-u»rL  •'«»t« 

T4r»    0»T4    •F4r     I»T|. 

40  400  •••  jk.  ta 

•••nu.iTti  i4aTirMt*k> 
eurrtk  trtnii* 

crrcT  or  icukac*  .lntr4Ti«NS  in  int  4i«- 
MMic  utoMic  c""rvTt«  8<  iHt  c'»wi»«t*:f  jr  » 
«T4at«i«c  ntoroiwM  riujccr'MT  r(Tc>«i<«rioN 
rro^-f  ouNC  • 

•T3  jiv*  la 


••ATCLLiTii  i4irririei4Ci 


rirt>|NtNT4L  •«4tuaiMt  or  tht  huon  cffa*! 

lUTr    In   klW'lr'   tToaONC*. 

•D  400  901  Ji»>  ao 


•«4  MTU 

MM.T«l« 

i«in*ir  ■(>■«<•?■    ca<sriruTig>  4 
CNcricM.  riw«rNT|c»  or  m4  «t.u«». 
M  Ji»>    a 


MtM-iw  coiwe«#«s 

•  l»   'OOer    ►1.4NT    TT   n.iJMT    4x'ICkf    ►•»» 

rogwT'is  rcrovT  *o«  'lii  t  niSsii^S  •«• 
••a. 

M  j\i.  la 


4|ll   roacr   n.«Nt   TT   rLIOHT    4«T|CL(    ►«»«   r«ot~ 

tRTict  >crg»T  ff  •!«•  I   <iMurt  wa  r<<4u  taT. 
ots  Jt»>  la 


4TNU<rNt*IC    tNtlTT    NC4aUainr<IT    »T    a    $|N«L> 
>W«»TtO    I0hl2>1'0«  MOc    I<   4    taTt^^iTt    4r   4LTITUM 
or    TTO   TO  aro   ■ti.OiVTtMt. 

40  40T  ooo  Ji«.  as 

•«4Ttl.Lini    IMTlrieiOLI 


«rab*>«(i«T   or   4    i^l^Ka  WKTIONAiwT    STN- 
■tlKtC    »4TlLtIt». 

iM  Ji«.  la 


•ttTtkLITtt  'IMTirtCI44.l 

o«cnx4Tion 

l.I»««TtoN»   0»   4   0>**mMUL-lmmn»   MlKLklfC 
IN    »N    IH.IHTIC4I     OMIT. 

M  jiv>  la 


4I»   'Oair    Pt.«NT   TT   »LiaHT    4><T|Ck(    Ml* 

crtics  NtroNT  rni  4|ii«  tl  NiMiiet  »T4  .  Tn 
101  Jiv.  la 


«l»  "-one*  »%.»l«T  TT  rLllMT  4>«T|ci,r   ►««$  r»o»- 

f*TICl    •CNOTT    fm    kin*    I     aiMU't    MM    t«4(i    T|k. 

4e-ao«  lOT  JIV.  la 

MtOII«HT4TI0M 

•CT|)<^0«T    4t^    rfTM0««4rHT    Of     KOINtoTS    FNON 
T>«   SIGVIiet   BL4HIC1.    TX4T4N   tnTLF.    M|4!ce. 

94}  JIV.    a 


••CliKIC    I4VC* 

IW«ll«NT4L   04T4 

Cr(«>TtOMS   b«    THt    •1CMIT4   )^A.NlT4INS   fCI>><0- 
LMIC4L   0«kr*V4T0«T  roja  a4*CM   l«*a  Tc  ftt»>wl 
20.    )••«. 

»e  400  Ma  jiv.    a 


ic 

MLLlUn   4U.«Tt 

TMiN"  ObOTiN  rtwat  riM  rr  i«m  or 
N4«4(.  b^oNkNci  140..  ejae«k.  c^iri  0 
^•T«iotNeNir4i.  >4^r4. 

•M  jIv.  t% 


mici 

IIITtn«T*U.IC   o 

roia.  nr  TMi<t*rtcrio.s  Im  kOklO  U.tcT*XTTtti 

INTrKAC^IOM   afl-CCN   :Mia|C4L    4V    CNVStki.    0t*tCT9 

IN  x»i'Oxi<CTb*si  rkXLT«ic»t  •*'»t»Tu»  or  us* 
■  ITN  Sn  •«  •  <b«sriTjt.Ti  i.irt«*ruMr  wav^rr. 

M  JiV.    19 


•MniCOWucTOM 

tcinrriric  M«t4acH 

•CNKOMKCTO*   *(K44Ch  Cm.v»IN6   roj^K- 
Tllt   4N"   C0^l>"rs   Ut   CjI   kiaulut'S.    tH%L 
C»TST4«.«.    4>«   I.4LLIUI   H.i.il    JUN^TieNi. 
M  JiV.      0 


40ILtT« 

f 


irri»>T»  or  (.—tttt  hiitimcs  ."o  rii*  more*- 

TltJ   ON   LIU)iID-*M4iC   NtN0«4N«   rr«<(4T|iM.      ruNir. 

IC4TI0N  or  («64ftc  eaiwou'M*. 
•TO  jtv.    a 


4  «IK»- 


MMaru  eH4at|  j(T« 

ll4TI«n4T|e4L 


Ti«  ■•f4r'-vr  or  kui^o  CH4««r  jtrt. 
ri.4$iTc  NOon.. 

•It  JIV.  aa 


IIIMIC    •4Vt* 

M«U4a  iwi.e«iaM 

»lt»-IC    «Tlv<(t   4M0   f>r(.N|MtNT44.   CV4I.U4Tia 
TJ  jIv.      a 


IIUNLOOtCAt.    •T4TI04lt 

■0UW  cxnosioN* 


mK>rtoN»  b*  ^^€  •«eHir4  mjUntains  mu'w- 
|.0«IC4L  o«»r»v»»o«»  nijN  *t*tu  19*2  ic  »«(M'i4h 
a*.  i**i. 
«c  400  •M  jIv.    a 


•*NI4II   IT*rtltt 

DlfTHIouTIOM 

ri«i'T.|NH»«eTiON  .rMoaiNiTioN  ij  tr. 
ri.iro  T"  tht  rvvuTioN  in  tini  or  srsTt^t  u* 

MV<*44.    INTrmc'INS    INvlSCIO    »l>'»Lt    »»<«« 

••»f»  .-oJi  i»iTi4i.  4Nn.irue(«  >'4vt  4  .auuia 

lT4Tl»tir»4.   Olk^tkUTIjN. 

•caoo  tie  jiv.  at 


MMUTt 

■NkvaetNun  4u.0Tt 

lNr»«  rNOcrk'lNb  or  ti>«  nOLrNOCNun  allOt. 
M  Jtv.    IT 


•iMnTi 

T4NT4(,U"   41,kOTI 

riLjT  mroicTioN  4Mj  cvaLuailON  or  t4«T4LUM 

4Cl.fT    kMCCT. 

M  jIV.    it 


raiuooLie  tMTtMta 

rotr  >tt*c«  (NTtiMa  tvtTtM.     iw^aiaaLC 
te  4NTrN>4  laaOMrLtcTo*)  Mouace  i<  a 

»    tITt. 

JIV.       • 


••WtTVt 


•(KMU 
MkTWM 

L»2i^*"*  '"^•••W  '•»«"  tlL**»Ntt  *iw  jIgLti 

IS!?*.'"?!;    '••a'^TcfNC    aitl'INCTHVLNfTHTL- 
4l'|fc0>kTc4l#l    N«4CTI0N.   Or   CTCwTC    tlt*<4<rt. 
'  "   "••  Jl».     a 


■OL 


■•l«M 

ectiaN.  C4ti.  4ND  r*c«4«iiio  r*  4  t»«i.TtH  rui 
4acTie  tao  4NT4NCTIC  aitiaNt. 
•01  jiv.  a« 


•(uicom 


MOMtCTIW  r*U.OUT 

rOM««|TT   >1«|Tue(l   4N3   4CTtO«  ON   T>«    raLkbUT 
»«CTtk    IttlC. 

M  JiV.    91 


•mr  Ml|»<TN(tt 

tKcmetco^ 


ntiaN    4l«    C"Ntt»ueild«    or    MVTi^lMt    4r#4M- 

n>*  ro»  uH  4T  H|«H  muttji«et.  »<>■  nisiaiMTtON 
»»  >T4fc«  or  TM  l*KtvC4S|«L(  CJ'wataSUtLlTT  i» 
llkica  '(.4»«.  iTi  T.«  crricT  o»  «Nt«t«rt*  On  Ok- 

IJT4L   UtCtaON    '4rTllK. 

••»  Jiv.  at 


TtlT  tout 

cowMiOATro  •'<aao  ruNNirjut  i«o«ioa.k  a 

CM14»,     ■•4CTICal     4Nt«('>    r}    THt    rOOOLCN    IT 

OV)T»|TI>N»   aMfLnat. 

ao-«e«  90t  jiv.  !• 


MHItUtW 


■ciNMT  or  aAnuTiOM  tMitLOla*  4t  4  racToo  IM 
0(tl«N  nr  N4»>(P  t4'4CU*4rT  rnwruLtlOa  tvsTCiit. 

••  j|«.  la 


•iHir  tT«ueTvM4t.  cowrtMuTt 
eoOTt 

OKTaiLlo  4k4(vtlt  or  t^irf  .><aTt  cc^r«Ok 
CtkTco  'm  4  Olv'tiow-tf-otvltlw*'  tatlki 
ortcairTioN  or  ».«  oivitllN  4Mu  4  orT»iL€B  ak«t.»- 
»I»  or  tmj  eosM.   4NJ  ••art*  eo.»uiit»   i .  T(» 

DIVISION. 

•t  jiv.  a* 


VIOMTIOM 

•croati  <*  tiM4Tio.  t.MvtT>  0tmo^.^^^  on 
vaoiout  u.k.  f«»»  kNi»>  uj«iN«  i*ka. 

TIO  jIv.    11 


••UlCIMt 

•M4K  truoict 


eijc'tttinN  o»  ■tK44eH  UN  m«n  sTiutct  or 
V*  ooa'aek.   siiiciMt.   a^j  r»^«rNmc»  9r 
fr4at|t»0N  •CT4«.ti  riNat  at»o»r. 
Til  Jiv.    It 


9rcc'*0b»arM<  4Ne  it^cuoMCirot  roa  V4«uitt.- 

NCNTI    or    T(^    4k>*0*4r>     «MKOa.    TvlLItHl     41*41.1 

l»lltlo*'t.  Tx    'tth  iNTaiai-)  rc«i0N  4)>o  tiMna*^ 

•ri4TI0«4L    ^ffrlUHAtt. 

•li  Jtv.    a 


•autt 

OLAU 

Ta«>.aL»ltON  rr   kOvI^T   MTie^r  On  »|T»l   c* 
e»YST»Li  !•*  *i»«$  ntx  ra>«  BL««T  ru«n.«er  sLai.ii 
srwaaL'nu  ocvRirTio<  or  tmi  utct  or  t-c 
uTfouL  AfcT  p(*tONNCL  aktociarro  riTt-  r^ik 
oevfLOr^Nt. 
»»-ao»  «Ti  JIV.  la 


MtliVt* 


•(COT  umwma 

MOM   ANTtMItt 

9LOTTriV«IO«r    (kVC    .UIK   rL.N4«   AMtuiTS.    at 
ortatc  <caNNif«  caCH  tioc.  aaOi'TiOh  faTTCNNt. 
•tt  Jtv.     • 


••octal.  coiiiiiiieaTtow 


►l««    TCNn>aTJ*|    V4l>eill{4TljM    tTUOUt    UtINb 

'"•««•"'•*  ■lc'o»4L4Nce   »N-i  t,.'Ctmim  at«>4ao>*.Ni  _ 

lUTINbl     Va»W     «NCktlM«    OCTiaNlNATIONt    It    kfLVta  " 

I  W)  ON  *4U.a0lt^.  4» 


JIV.    IT 


>oei'^r4THk  A'O  kcxuo'HMCNU*  -  <  CuNraMltm 

'aOlLY    |MTI»cT|e«t. 

ae-wo  9i«  Jtv.  aa 


••fl^  COKPOMOt 
9*aiM 


roLu  aoMTi't  4H0  ciiautlON  v»  tiLvr«  c>a.o<«ij« 

'ILt-aaiTTLl    T*4NkIrI}<l    r«.rTu«r    40    TNtNkl. 


TIO*     Ti>r(K4Tl4<'tl     TlttO    >T«(N<.Th 

■at  Jtv.    la 


•ai^na  tOLBCiu 

ITIVtt 


MOCIai.   tCICNCIt 

rtTO»otooT 

r«o«.»ftl  «tt«a«T  ON  ^t%Utl^cn  '•^  cuMu.arivr 
tCaiiNk.  rN«o»  r$T|ii4TinN  aNO  jTmm  HtiHinatObT 
'■orte»>«   IN  kcoak  »»»CNOi.»«r, 
ao-aot  a*o  jt».  fa 


•aociokoOT 


»«»2tN«    Tl$I«    aiTH    .CLXn    TtTtNIUM    lCJM«*' 

|au.T  •\«tt  HitNCTcoMt  coac  afc„  vaaiac*  TiTaNlw« 
kCT  net  n.M»t  aiTM  4  Taa  4«-aaa  ei  aa4^tNc 

■  ev. 


fOCltL-truNuNic   4«  r4K  CK.*4CTrMiaTICk  or 

CIVILU*-    (NTLCTrCti    4L I  US    ara.    n«.aMl)K4. 

ao  aOT  ••»         Jtv.  u 


jIv.  a* 


cartTact 

tiai.  aaoaTH 


IWCMMICtl 
TftT  tOUirt«MT 

tarT^OTH  aau  Hakr>t>NC  SMOCa   IHTuktat  rnON 
a  t»«ca  aacMiht  roa  •«jiuN«(ta>.T  camrNcaT. 
tao  Jtv.  10 


aaHoea  Tuatt 
ectiaii 

«»-««T  »oi  Jtv.  at 

aONOn  TUMt 

CVLOOIVC  a(TVMTaMt 

»N  I'rLo'ivi-oaiviN.   iHk/TTca-Trrr  1  «i»m 
r^'SUNf  atLt.k'  raa  a  1    i/i.|.rH  %HOf,  tun«*l. 
orfkiNb  tint  cr  too  Nuaosceokbt. 

•»  Jiv.    90 


,  ,  *"Cr>a4Tio>   nr  feau.iuN  aNSCoIoc  Mt  9Ci«i>lii.5 

I  ♦•  tOk«a  cru  "St. 

<4-aoa  •?•  ji«.  29 

••II  4<  cartTttt 
•  VIOUI   iMiCHakioi 

,»rtMe»Tn<-   "r  M.r«.tOMie  MtTHOot  i»  t.* 

IfVCT    0»    rATIrur    ANR    0<»C>M«TI./«.     in    4Lj«<tNo''    AN-I 

'  Jlij  '•Htorir*   SIN«kC  carsT4Lk. 
••ta^f  cartTai.* 


^  ntL"  toN  >i>-aekC3»r  3*  tao*  rHitiUKt. 
aftaoo  •••  jt,.   IT 


•avct 

■lAtuaCNIMT 

►lea-kkv*  or  (Ltctateau.r>c.lvik  t^jca  .4>tk 

IN    «4t(<. 

▼01  Jtv.  at 


•<Moe«  aavrt 

4T|« 


««0U  I-  aofluru  tMura  MC«>«hA.         '•'*■''"• 
••  JIV.  at 


atOCtOLOtT 

aaAMOCHFNT  t*«|l«ia|N« 

ciscHttlna  (i>  laraa^rioN  trirtnt  rj*  umnan 

rLAMtlot. 

»•-•••  •»•  JIV.    M 

•tOCIOMITRtet 

•evwwwT  rnn,o*t(( 

soei«L-a.ro«.c-ie  Aao  rait  eM*a»en»„Tie,  or 

CUILI..''  rn^CT'CS.   aLljj  Ara.   n^uu^TA. 
•»-aw  ••»  JIV.  M 


••aeiuN 

MUCLCaa  HAOMCTl;  aCtOHANCC 

ris***T«TirNi     NuCLcta  M46N1.T1C  jtut  or  at- 

k4MTI0N    Tl><J     'N    MC14U.IC    900. 1'n    ANO    HJ<UtU» 
AS    A    'uNCTiriN    or    Ttl#C<4TJMr, 
N  Jtv.    20 


Taat-oar 


.ic'VlL'*"  "  '»«i-J'r  aaeuN'>HHM  ci9T4nefk 

roa^,^.iLtro  c*»v»NTi9N4C  ANO  «Tok  «iRea.rr. 
aB-«oa  aai  jtv.     i 


•»t<nU  caTtTatt 

•IfBIt 

iTaaNakariot.  "r  Foacitt  hcsc. 
•a  VaiALS. 
*l-|W«ail  jiv. 

••ta^Lt  cartTALS 
•iaia.itt  tTiCL 

tasi»vAito»k  ON  TH«  T(<kikl  rtroonitiD.  or 

SI  .^Lt    'ATiTALk    or    AOtltviriC    jTttNLItk     iT£»L» 
AS  4   ruwCTIxN   (A  CM*0*iri>M  OntCNTtTlON    amT 
tfimratu^i  co**4atto.  4ITM  *Li  cvaxT  i>ara  *gr 

OT  4»    ALLOT*. 

«c(»oa  aar  jtv.  it 

••IMtit   CaTtTALt 

a-MT  tMcraotcarr 

l)-aav   0l*r-.A'TI0N  A«0   C«TkT^LON»A»^IC    ana- 

1-tMs  w  Jivt*  "ALis  OK  r-rHALi'  acio  .hic«  «•»»« 
acfO  Di*rri.<irN  AttNtt  *o*  tori  i.a>TS  i«  tmi  !•% 
TO   2»   .'SSTao^  •caiPN. 

ao»<oa  )t«  jiv.  at 


••ootua  eoMaoi^st 
CMLOaiort 

TMf    •eSOLTS    "T    «•    «AhjaCMi.NTt   or   kO^tjN 

CK.c«lj»  th»h-m  jNi<«v.i<ct  rAxiNCTras. 
90»  iiv.  at 


•SOIL* 

CLAttlCITT 

A  FMXcfuL^d   roa  0CT4.aiilNlNt  rcaSTIi  nqcjli 
or  $ou«  a»  ritij  viaa.To-tr  Ttw^Nioctk. 
*0-ao»  aaa  Jtv.  29 


••OILS 

TaaarieaoitiTT 

TNarrlCAaiLlTV   Or   tJlLH      TiSTt   ON  CSAaaC. 
••AIKi.    SOILS  a'TM  aik».ra<J^lu.'0  ANO   titro 
vfNlCLt«.   i*»r-iMl. 

••I  Jiv.   It 


roat'ASirNo  '^Arric.tlLlTT  «»  toikt 
USU6  A'AUL  itt^ro  ivTcaratTATinos. 

•I*  Jtv.    24 


••loaac* 
aocBiT* 

»"iaa  MM«>M<rLe  aaojNo  kiaikiLt., 

*•  JIV.      J 

aaiUMtt 

cwaicAL  atacTioM* 

';Luo.oe4aacN  tTkT.«.is  roa  im,  rwirjtf  or 
'^or^jcisa  OIL  4N0  ri«i.  atsisT4NT  CkASTjocat 

«ieN_«^,N  CL-sTiciT,  41  Loa  Tti;^;.;;:^:. 

•  Jiv.     a 


•SIMM  CavtTALS 

ttm  Mn.TiM 

J«iaNai.aTiai.  "r  roatiax  MCSCarcHi  ac^  ruaif  |. 

'*1iE!    **    >""•»    eavlLLi    J«    NJ.     N«.     »i.     TA    Ahu    a. 

"TO  Jtv.   iT 


•»tw 


■aaarNT  atritNctk  in  a,.9ic.L  intotjcoct 
rac'  a«atiAN.  kitTiaa  cuaircAN  »«  rHi..'9e 

LIT'tAT'iatk. 

M-H*  •*•  JIV.  la 


m-n 


••OLAO  ATMOtrwiat 

ANacrtit 

'l»  JiV.      i 


••ataa  etu.s 

auuctar  eCkkt 


'oc."  ciLL  knuAkiaarioi  Tic^iaurs. 

•H  JIV.      T 


•OI.-R* 

cucnieM,  MH*t«fTin 

M-«M  Ml  M««      T 


C«aa 


•MUM  OUTUMIMM 

Mvitn 

<vt»*i'i''*^i'«i  Of  KK.M  pnenii*>iecs 

Ma  .ii*'    * 


MAVirr 

MuviTiTtokM  (mart  (him  im(  sua  if 


l*TIM 

CMMce  Marietrs 

•rr  Ji»'  »» 


•MttTlM 

miiMiTT 

Ml  ■>«»•      ■» 


•••1**CT*   nk   SOI.**   «40UTI0>»>    (LrClaie 

riCLOt.  *>c  tk.trT*o«T4rics  im  f*  um<« 
iTnrtn^KC. 

.il«.    » 


ILWWCnT   MQMIXIItl 

tnC'C*   >«    ITtUMt.   OII'UICl.^MTl    to    S<X.Il< 

1*C>«|W>««> 

IM  Jl*-    tA 


M«.ie  MCMT  »M»nx»«Tt 


(FH'T  o»  m^etttufc.  e*«8iTi'>«i»  o«i  -etitu* 

Mt««««l    C>««»*»»    I*  •JC»'*«   •«•   "ATWUI.*  •«« 
MM  trtei   OK  ■OLfM*  ••■)«HTl»»  T«*»  r«<*w» 
Ik  »MC**SI**  ••>MM<U««> 
M   lot  MS  J><>    I* 


•MLIO   tT4Tt   MTtirt 

Kiarriric  aCMMtCH 


TIT  Jl»«   » 


MST**eT  or  rowiM  Mhtaexi  mm  «<€»*«•> 

IM   *   »L«Tt   riTHtCTlON  kOk'^W  •!'»  »l"  "l*!"^" 
M   Ml   Ml  ■•IV*     • 


«.M«T   (ITMCTIW 
KMMTtW 

M«T**eT   or    VOMIM  MKMCnl    MS*  laCMM 
IN    *    PLOTf    (inifeTiM  COkJMN    •!*••    41*    '<l<l'«^. 

M  Ml  t*l  ->!«•     • 


taUIMBMT 
MMI  VIMIM 

e(tC>l»tlOk  "«  MM4M  *MM  a'rillCkCc  1T*T(r 
rW  OCT'MIKUk  TM*  M(i.4TI<«  »m-tt  Ml****  T.o 
MM4III>«. 

>•  JIV.      • 


Tt* 


TX   rvn^t   ur  CMM  •!«>  Oh  SOUnT 
Or4«A^iek. 

•mot  T«i  j|«.  M 


MTMILITY 

Mef«U.4NTt 

rutu'CTiH.  I>«*n44.    «*»«*>»  I*  »*"llJ*  »-^»u.- 
k4«^»>    '|fn   k'-ii    •llHiMI    sr4«Ul'C*k   UIILIZI^ 
CPC-Ot'    TtfM>  l*OCt. 
40-MT   TM  -iK-    10 


■Mn»  enxt 

MTiai4i.< 

•«(»<"4TI«I.   IV  MU-iW  4aM«IM  M*  '>««(l«|ttl 
rm  Ml**  cru.  •■■■. 

ji«>  a> 


MflUM  iCMMTOM 
M«»4«4TiaM 

t    ST'>3T   nr    wilOfkWU*   Me»4^Tiak   ><0'   *   nl«-i 
P«M*   lLCC1>IC4i     OIK««*<iC. 

IM  Ji<<>  a* 


MTMIklTT 

TMoar 


MMM  •lOLMT 
ITMMI4 

ti<»i<L4iio>   'v  4  acitMr  ON  .  MvtfT  S'tcr 

•  IOla«T    »»»*0«I"««  XuO    Ik    t-«    "LL   »*    4«>l. 
M4et   *a'^U'l''«i  '"CT^,       S»tCt   aOTTO>    tirnNkk^. 
4Tl<rMHr«IC  Cr»'«OL  OT   v«c»e««»T.     v»e'  »"**.» 

<rM.0ati.L4l. 

•M  ■><<•    I* 


MTMU.IX4TIW 
Tt»T» 

•00l<    at    4   »''4L   Mll.'IM4l4k    t*Sluf    Ix^    IM't 
CINTLt    •!»!<   »    :T»«l».It»   e«ITt«l»*    »«•    ll<i'4« 
OIKMI'    H«T'l>«. 


MMCt   (MVIMH«NT4C   eOHDITIOM 
OICUCTNIC   'ILM 

rUl.'rTNTC'    'ON    MULkltta   ■>■«   S*4C<.    <(MlCka.< 

otiueT»ir  MoT'NTifk  «4*i^te  u«ct»  >^*ei  »»- 

«IMNM(NT4t.  CoriTIOM. 

IM  Jl«*    ■• 


«Mait4T|M    tTSTtlW 
MTtU.IT(   4TTITUM 

kew.>«4>   ff'TC"   IN   THC   •T4«lkl<4TW%   or 
(4>|T«    ».irLL|Tt    4T1!fUjti    •»    *••    »tfUt%    »<•> 

riYiXi'  1. 

Ml  -•»•    l« 


MMCf  twit 
•laUkATtW 


.NT4t.   CO 


»iTia 


T«0  ♦»•».«  r»  «»4«1  *INJC4T|J»  It*  M'JMa  0*- 
SI«4(D  'O*  ««•>■«(•<(«'  (W  «tCtx.'  LIvCl  I  <  «(kO> 
S»4tt    f<Vtl«''Nrt»T4L    n»T    e»«»»c»»    4»f    rfl  iTJ^Uw 


MT4IICtM   (TUV 

COMMION 

f«vy4iio-»  Ok  THt  rcaiLt  Pe»o»k»iiik  o» 
tik«u  -•»k'4i.»  o»  »j»if«i'ie  *»4iki(»»  iu»L» 

4t    4    »w~rtink    ly    Ce>*0»ITIJN    0«'rkT«TIJk    »/< 
TTnrC«4'l.»t.l    rK"*4fclM.    •llx   »•.!  tV4kT    J»T«   »0k 
OTnr*   4I.L0f*> 

MT  Jl*'    f 


MVAMOUTT 

MCtTtOH  riMIM 

r4T.    Mt«(rT<TIWI  rjN   i>0«|Tt<K«4t.   ■tiXfttkl*- 
TIO>    0*    S»4Ct    t'MlCLtt. 

JM  Jl»-    l» 


MMClourT 

TMOIM 

rv44."4Ti«»  «•  ••etoir^t  ii».^«»  »o«^«»s  »0" 
ti»  ik»«xi««4»iOk»L  «*to»  or  T««fc»  oirri«»«t  rn%,* 
or  cikc.i.t»r».  c-«»«4iO€'.»  *  iF.rt  r<Mcc<  or 

T»*    |kk«-l»'0   »»«I0»>. 

M  Jl««    !• 


._iri«4THM 
Mate  cMirMhT 

»»t(.T«ICiTIU»"»    O*    '•*    ♦"    T««M*MT»KI 
C0>rAjkI-»TI«k   kVtTkM. 
M  Ml   )M  xlV'     * 


•artCTM    IVItiaU  t  M.M4VI0UTI 
MMMTIM   incMUN 

»TUL»    or    T-t    Vte'lU   J»   OI4l«MIC    »*•    «•-?- 
CULTS   u'OCh   "Ik"   •tlOLjTIJN. 
•M  ■'><•   '* 


MKCTMKMT 

MLID  »T4n  rMTtiet 

TMlk*  Oh'*''!*  NtrMr  r>i  rv  iMj  o» 

M4V4L    v*0«4*<'    IM..    CJNOU.    CaLiri    • 
P»«»IX"«"I'4(.    r4rtM. 


!KNT4TIM 


MmcH 


TOkf  »»»cir»ir.k  i«r««l»«t.    Ik.»<TOkT  j«   ••4k- 

04«tk    >TLU4k».l  ».     IkVCkr^t    or    -i<NC44Ik    t»n.»o«.* 
4CCei»0I"n    1<>    Tk»    kINTI  .    »(.'-<4ii'.     Cnk»i-»«TIVt 
T4«Cf    0»    rikTIkt     »4Ll«     •4X-SU'»'     f'k.'K    /Ik*- 
AMI    tkurtu    •ak4*<Tk    ITJN4I.    StwL  |ktt>     S>4t(k<i 
C0a«tlU'0k   M.rok|THM   4k0«  Oir^CkCkT 

Tk4k»e««rTi»<«i». 

>  TM  •'K*    M 


»»fi  rLikwT  io»  n*<i.lfT  TM.  kt4»u»4.k«»r»  ^ 
trwN(>  4T  "4rk  i»  cvt.«  4  rMi  »T»f»"  «k  >»;*»k 
M*#fk  kANI^   0*    .oeiT   to   •<«• 

»|T  Jl*.       • 


MAT  T«4Nirt«  coaMicivrrt 


r4T  'NO  >iou*i.L<t  T'«xr  ron  m(4T  i«4<tr*ii 

4T    Tl« 
Ik    (OUILI 
•TO 


<T4kM4T|»«i  pt>mt  II  trrv-teo  to  ixr  >■<««' 

ILIMTI^    •!■    4Ne   NITNOMk. 


jH- 


tUM4CC    4W4 


■  lOk'  tN4LTkf»  or  (u^^U.  itarkctt. 

TM  Jt«>    IS 


M-M 


MT4INUM   STUL 

OMIIM    IMCMIM 

T«»-.'L«'H(»    >♦    «0*(1M   kCH^'CMI    Mlt^UI. 
FO«»Iki.    or    •l>l>vesS   SlflU    »•*   kf4t    kf»f^T4k» 

krttcs  "m  4t.L0^. 

■•  j|«-    IT 


MMLWTtM 
M'lM   4M 


MT4«* 


»H/l' 


nTN4r|f4«.   mOkCSSCS    l<   «TM». 

M  ->«»•      » 


MT4T|(TIC4t.   4M44.T«t> 

ii»0Me>M4me» 

K«T   T«4Ntrt*  rkon  <  r4iiri4k.i-T   lOkliCl  <«»  1'^ 

4   MWuUS    0X014"?.        INie«tllC4>    4M    IkT'^l^klM 
tTtrita    "Oir   r4-t    ur    SJkSMIC   «U|N«   kkTKtk   4 

r4*Ti44.t.T-in>uro  M*  j(T  4«  •  eoai<  f^tii^k 
•4*  rtJ-. 


MT4TltTle4k   4«4CT«I$ 

«ceie4c  WM4acH 

4   c.>^^»4k*1l»«    ST4II<riC4L   4k4LTS!S  d« 
kkfCTk"    OkT»Ite«1    SkiOie*    4T    l'»4r    MC4*r4k 
SCOTT. 
*e-MT  M*  Jl»'    »• 

MT4T|tTIC4k   OMTarMTIOM 
t4li^lkll 


T>«    '>tSI    Llk'Ak    tM*l4S«U    Itlt«4Tt0k    T*    kK*- 
TtCk    •ko    »C«kl     »'4»4'<iti»»    O*    •vI'«Ukl     tl<'»|ku- 
tie»    U>'k6   "knifo   <>SS»««4II0fcj. 
M  MO  M*  -ll".    I* 


MT4TI(TIC4k   OMTaMUTIM* 
TttTt 

T(si  rOk  4  k>NCwk4ii  oisr*i».T|ei>  t^ 
or  r»Ok>aik<iik<. 

IM  "iv-  >* 


••T>T|«TIC4k  0l*T«t*UTIOM 

Mk«eir» 

tits'*'.*'**  |Tt  riMCiiaTak  (kTkMIOk 

kfMt     ••TM    TMI     kja«r4S    kOXL.        •     HtTHT^ 

tmoii*  T>.»  >k*«*«sa  in  i4'jssi'TiTT  rr 

r»0k4kUITT    0Ik**t(l'TI,M4    IT    T>^«*.rNCk 

MkTiM.  t«»  .fk«eltT  r,»k)  ru»k.T|0N  tPM 
•MiMlk*-  4r««r>>«41i<jH. 

4M  'It.     * 


<  rjktv- 
*k|rn 
/»L"CI»» 
<T    T«. 
T    TNt 


klT4T|STIC4k   H(CM4k|Ct 
MDTUNMTleN   TMTMT 

rous"4T|"kJ    «»    kOkC^'IklMlwk   tl4T|«T|Cak 
•«Ck4k|'Si    VOk.    I. 

ft  Jt«.    fS 


MT4TI(TIC4k   MOMSM* 
M*T««n4T|C4k  kortk* 

<(kl.>aa«u\    >0>Hk  r^  Ckl«U4k  r*l4..t. 

at  ^K.  IS 


MTlTlfTICAC   Tt»T* 
OlMMOIt 


fT4ltST|C4k    MOOklN*   or   9l4«k01|S. 
•IS  JIK.    IS 


MTttk 

MITTUMM 

M  c'TtbOKit*  or  oa^kic  4*^  Ntr4kkJ*UMic 
coorovki-s  4*«  t>w»|TTkiN4  trrfc?  ow  Mi«H.«r*(kkTi« 

4k    «kLO»    4«ik    STtk. 

•I*  JIV.    IT 


•WW*"* 

T|0» 

»T4«TkiTv  or  THIN  Tj«isrHciitr4k  SMCkks 
ikcra  oMirom  iMTcmikk  kiiessu*t. 

I  JiV.       « 


••TUk 


rV4k>l4T|(»>    kT    4k   tl<tlllH(NT4k    MkOk    STIkk 

rikiON  4(4*. 

M  «M  OS*  rflT.    IT 


MTICk 

M4MM»« 

rrrt'T  i^  •■kT4k  m4*.iN(S»  kHu  s>«>r*C4  rirfit*. 

urok  r«'TT|k«  coMiusio.. 

SM  jIV.    IT 


MTUk 

M4T   TM4TMNT 

T*4k«k<Tro>   rr  ro*(tt«  k(s(.*CH  atk-riOk  m- 

Tklfk    iMf    W<k<k*Lltv   0»    CUI<iOk    !■,   frkfiTr    »sc 

Tx  TTk*  or  c**>»io{5  »j*ktj  Ok  'ckr>iii,i  sr'tk*. 

9«l  Jt».     IT 


MTOk 

MCM*Hie«k 


ITIO 


>tC"-klk4k   P«0»l*TliS    3r    4k-TM>    rci044),    4i 

r«in«4c  "•  *M   v4Sce  j«.t-ii>oo  j'tCk  4kk''»si 

trrrcT    «*    1ltnrkr4TklH    JN    THl    kk>-M4klC4k 

r«ori«iics. 

TT*  jtl.    IT 


TOCk'T    krrckTS   HHScNTU    4T    t^    «CCt»k  1  k«k. 
4«lk«  kT((4.  r>kjCCT   «.lti«    lk><Nlk«TIC^    )fc  ••(tn*M. 
ICkk    *k<«*TkT|fk.    rk*<l  <«,    MkCMlkii,^,    a.o    •kLOlM"* 
4r«.le4«lk|TT     ?<•    k4NC    t>|4l«Tr>i    «JC«t1    "OIO*  < 

C4srs. 

40  IM  MS  JIT.    IT 

•iTcaceci«"itT«T 

4MM.TtlS 

CM -"!•%••« I k*4L  *^«T  3irrK..rTi«m  ii.ei*iawkk 

4>    4    kuotm^    <1r«(&-:M>,M|e4k    Tw^V. 
M  JlK.    ?S 


MTc«ceico»ic  "4r  •i.eTTtM 

tMTawMHT4T|0M 


TtSK  4«r<  r«>kU4Tio<  or  4H  k'*TM  Ck»«4r>iki 

COMVCMOk   "(vl'f. 


tltTMIauTIOM 

TMf  rrrifT  gr  |kTlll<*k  C*4CkS  on  t>»  ]tkTiii> 

lUTION   kr   STdlk*  Ik  TmiN   Ck4ST|r    ST«lrS    Iko 
TktkOk*S. 

MS  jIV.   IS 


wiA.tta 


MTMICTUMS 
STOL 


mo^xo  SkrrTT  stamdaiim  ro*  ecst««« 

rM*IC4TI0h.    4t*>  n4|l|TtN4NCC   OT    STUk   cekT4tH> 
MNT    STkUCTuaCS  'Ot   ST4TI0MltT   -JCUUI  kOM* 
*(4CT0*5. 

MS  JIV.   M 


Ml  (MIS 

f«W*tC4k  MTH4M  4W  MOCtOUMtt 

»    Wu-t*I''4k    "MCrOJMt    •»«    Tn»     4k4k««IS    JT 
^'4l..»B   ri4$l.c    »lO«   MtJaklka. 
H  .ilv.    IS 


lun  C< 
TU 


MT(><rTi«.nuk  STfcTHC^is  dr  vl'Tcmiti  «<c  its 
4'kriuk  I tuiKiorx.  ° 

kl  .jIt.     • 


••  I  UCTU*4k   PMtllTICt 
fnunics 

«T"r"SIk"   »*"CtlDlk.S    »   tTkUCTu*4k    ')r«4NICS 
l(kOC*    «I«M    INTultr    k04jlN>. 

FT  jfy.    IS 


MI^ICTUUk   rM*(«T|Ct 
>*n«n4T|CAk    4M4kT*l* 

rV4i.'r4TIN<   or    THf    St*uCruN4t.   NftkOk*?    Or 
•S/^Ckk    Til    •>r»4kl:    LJ4JIk«. 

Ml  Jlo.    IS 


klMUMlM   MMJ.S 

MTaM*T4TK   rMMUM 

ST4T»  or  TMf  4*T  •Ctfiii  IN  iHt  rieu>  ir  su«- 

kkMIlC  kktSSUkf  HUkk  Sr»uCrulU(.  4H4kTSIS. 

«ie  jtv.  31 


MUM  OftTUMkNCCt 

Ck4S«irir4Tim  or  s.a.4*  kMniNCNccs  *J« 

SOk<#01    rvCLC    kl«    -    l«a«. 
4e-M«  OM  ^IV.      I 


••urciiMNie  rklMT 

0CCCL(ll4TiOM 

mOC'COIkfaS   >*    T>«   ■t(T4*04TlPk 
STkkOSIU".    kOV     •!•     MTTOI.    Xlw. 
TTt  JW.    II 


•<*:0vc*T 


kMMRSONle   rkM 
VIMATION 

C»LCl'k4TtU>     "T    4eMO^Tt4(tlC    »'<*etS    &«    TTklk 
0*lC«k    'MtkLS    l"  UkSTt.OT   SurinSONIr    TkO*. 
40-M*   OTS  Jtv.       • 


•tUMACt  T4M(T< 
OtTCCTION 

THC    V|SI«K|TT    or    NUM-JNirOkk    TMMt-    «4Ck- 
MCkkC   'OkW.lif. 

••T  .<|V.      * 


4lt4k<r*lk   or    •    STNUCIiMC 

fcnTh". 

kM  j|». 


CTUMk    »«kkt 

LiNMicM.  Mens 


IS 


^HC  tccu*4CT  or  4»r^Ti<k  kl<«rM  risrei 

IfkT    »0  C*kIk^NI|C4k    iHCkkS. 
IT  jK.      « 


Mtl^TMUk    iNCkkS 

.^elM    ll«CM4NICSI 


I    INVl<r|i,«T10*'   O*   kk-TfJ    4NC    'XkkS 

:IU*k«>.  ku40IN«  4i«  tt.f««rco  i'nrt*4 
4-MT  OM  JiT.   IS 


Jk'itk 

Nrt*4Tuk*s. 


MTOCMkSTIC    *MC(»«(« 
MTtCTOat 


«Tl-TIOk    e»    STUC<M*T|C    •4*k"Mn«    Ik   MISC. 


••mUcTjAUk  iNrkk* 

•V4ITIetTT 


TmC    THfVkT    k»    *0T4T10k4U.T    »T« 
•^kkS. 

Jl«.    IS 


ktTOaMI 

MTMM4TICM.   4NM.T(I» 


ce*k*>*4itv«    .kkk^si*  or  thi  •4Us  uv^ni'Nit 

MUST,    t   i,»'ifk»c    rkOAxtrOlkt  t-rklc   r««Ce   Ok 
|kIT|»i.    aCk*l>r     rST|N4T(.    0«.T    4V    4    PTk«»ie 

**o«N4W|Nfc  rck'CT  »iT-<  kCkiODi'  «krok^ir4rt(<k 

US|k«   Ck4kr<   rb*IC4STS  •4ti.')   irrT   kVtktS'   or   r'aST    MT^licTUUL    IM1  Ll 

ork4ko>. 

40   MO   SIS  JIV.    M 

MTOOMt 

rMOOkMIM    ICOiVUTtOOl 


TUUk   IWU.S 


Ti«uk(T|r4k  «TuST  or  i«kl.<'  or  Ckkk^ca 
44kkOk  srMr*ic4k  itCkwS  imoc*  "Nirpa*  (iit*k4k 


4k  i^M4«4ik  «4tr  stsc<40(  ••^ICT  ><J»  •cro«- 

C*»rkC    »»4«»    r«»TS.      Oiilfkk   C^"kutf*  i«T-><!««k    T*<*T 
COktIOk't    k'*/  1»    Ck4«4.T(<ISTIv*     4kr    l.Tr    CMt* 

*T    tTf»    Ik  rb>-r"T4TtON  or   ITik  «Tx«   kkV(kt. 
MS  ^IV.    I* 


kSTOMOC   •4TTC*ltt 

nlklTkOT   atOUIMMIlTt 

coot    4    TvTf    MW    «T0k4M   «4Tirk|M   t,|i   kOT 
kfkt    T«»    MtQUTkriCkTS    jr    trvClr*C4TI0>    «lk- 

k-iiio«<  lunr  n  twMC.  !•««•  4*^  in,  •<.  ••!•>. 

orrrn  «••  ju.t   ikM. 

4e-M0  MT  j|».      T 


tT«U   "kkSTIk 


net  TvitiM 

MTM.t 

Tk4kkk4Ti0k  >▼  rsNCtOk  NCKk'CM  ON  itf  trricT 

or    HCiXkekH'    »k   COkrjUklty    Tw   Tt*   k4>    jr   1I»- 
T^lkuTl-lk    or    IJ»0ID    ■«t4k    «»»W    4    M4*0    klT4k. 

Su<ir4Ci. 

M  jIV.   IT 


Muir«ets 

■CrkCCTIM 

rtvMTiok  mrm  t.4kOc«Ti4k  orT|C4k  •e.rktc- 

TI0>    ro*    StvC>4i     ST4kO.*0    auOr.rt   k4Tl><ttkk. 
M  JIV.   IS 


MUOTMCS 

«T4T|tTieM.  ruHCTIOM 

•  404*    ■CrkCC^IOk    r*Jk    4    NOU^    rL4l»l4kT 

>k»<»4Cl   oe»r«i»ro  ST  4  eOi^Slir  COkMbiTION 

rukCTtu*.. 

IM  Jiv.      I 


kSMTAIW*    MTOM 

ru(k  rv<»s 

4  «Li.-r  iikk*  ru«  T.<  4Tk4S  •'4IU  •  1UST4U 
Tuoko^u-r. 

TOS  JiV.    IT 


•ITMOtU 

eCCCkCIUTIM 


l^*KS 


THC     'kTt*4CT<0N    or    wONilMD    Olkk    CwkM^MlUk 
k€.-Ikk   STkrSMS   0.    t.<t    tUk'klNA   uf    c»klkc«t- 
S>«i.kS. 

Ml  Jtv.    IS 


••oc'toikos  "r 
STkkosrw.  kov  kj. 


MT«t4TUWS 
Ok^UCTtON 


C*IT»ki4  rok  cONTkktkft  TMt  trrtcTIVkktss  «* 

^Ik*    TI^.«T-t*TS     Ik    .TrtkU4Tl«.»    orkklN-. 
$»<•     4rCrL*44TI0k«.     lkC4Ti<    rOkCtk.     4M0 
0    Tk4NS«ISktaN. 

Jl«.    IS 


MTMM    irwTtlOkMTI 
CMkMIVt  OCCO 


*0k4*4Ncr  cr  kicr  a-lNu^uiro  ik  <k   }iTKk 
•  ict-  r."i*vkNtk*  Tk  th,.  sracss  "r  i»*kwsivc 
orerkrk'ssinN. 

•to  jIV.    Ik 


•«TM»«S 

CUIT 

T>«    IkrkiO^r  or  kklt    W  STk4|N  Ok  IH* 

crrrciivf  sTkFk>-STk4i .  MM«vi.r  or  4  «r*0kxec. 

S4TUI4iro   Ck4>. 

MS  jIV.    is 


•STrWTMWt 

DIM    KVCMkleO 

k4Tt*l4k*    'k'   TlCHNiOvX*    Tk.T    C4k   i-i    jSC"    in 
t^uoirs  or   STkueitMCt   UK.'*   M.kST-TTr' 

kpics. 

Jtv.    IS 


r(4»*oiklTY  f  kSiN.  4*rki(«  kOkn  kkTies  Tk 

tllkklTr    CkfT'lro   TtNr4k4rjk|    tt^Jlr    TcSTS   Ok 
4Jorii4i^r(  «T  »i,r«a  Trk»k*4riiS. 
MT  j|».    IT 


I    ItlHULlTIOMi 


rv4k>>4T|(<k  ur  r>#  si*ucru«4..  Mtro»kr  or 

Of^   kOMkk    IC    knMkIC   k04dtM. 
Ml  jIv.    is 


T>«    <(T4*<)4T.nii  AM  kteOvCIIT 
(MTISk.    OhIu. 
jIV.    tl 


14 
IT«WTu«4t  MOMOTIU 

ST«k»"Slok   rk«C((D|k<S    3N   tTkUC1u*4k   9Tk4k|c» 
UN0*«    "lOk    INTU  IC    L04^INS. 

fy  jiv.  It 


MTMCMMMII4TI0M    irkCCTMNlCtI 
K404l(    teUlkMNT 

«TNCMMkU41I0N    or    rHkJ    INITMITT    .•(4SU<l|k 
tOklPt^kT    4tTM    >    TtlT   k40M   WkTlVfr. 
!•*  JfV.      • 


•TMKt    IC0M04T   VIHICktt) 
TttT  (OUIPWrMT 

rite  »4*T  f.jkT  i»jk4Tiok  .»  cokTircj  k0«ic. 
"«  CMi»'«ewT  or  40tOk3iiyt  tvti'MS  »iTk  r»«  4iw 
or  4  oi«iTki  rk>«uTc*  n  'jiscmHo. 

"^-"^   OOS  jj«.    TC 


•TMTtCUn   4kkOM 
MTtlll4«.   rOMIM 

PCvii.o#>*rkT  "T  N4Nur4crt<«ih,  MiortMCS  ror 

T*«   k«0"uCTIO*    rr  TUM«TC«.    k|j*|jk,    4..0 
T4kULU-    4»in/ok    rMft*    .kkJTS    U   {••IN..T|Ot   »Hk. 

Oe»»    To   O.uAl    !«.,  THICk. 

M»  jIV.    IT 


I 


CO 


•1WMIIWIC  i.»i«wn«i 


•TMMCt   *C«UI»|T|«a 
TtWIHM.    MU.I»T|Ct 


•TiMita 


rwHt 


•1M1C 


•Trrr  fouin«MV  iiLictaoMieti 

MOMUMKIN*    ICO>*UTC«S> 

■tOw'Mn'liTk  rOii   •a.itlltMMCO,    MTOfWIie  'ICUI 


•ttit  taui'MCirr  lUfCTaMiesi 

ULTMSaNie   MOUTtOM 


iHM'tjmtMl  rxa  )«*Si»lM  ULI«4M«iIC  ■«UtU*C. 
M  Jl«>      • 


IMuoUTioN  or  'ONvnua*  cItm  «Mir>w«  «>oi>- 


•TI««nl«MIC    tMW^IHW 
tIMU   eOT*T*t.« 

SIM,l.(-l.»Vt1>L    TlCI/llOltC    t-^tW^V   M«tk« 

Wilt  4V<  Pi»»r*"4«itr  ».«4k'»U. 


•nwMiOMie  niiMiw 
-     -»Tt« 


»«e»«l>.'*»  for    •OMHT    •»*l.    »K'OIC*    »v>   »0» 

tniTT  ./»  e"»»ic*L  cf>»-o<">»  iN.*tintr  t<  !•« 
««.<TtL's  o»  n>»»oun<  •«»  »-^  '••«»  ••t»Tivi 

COlaTat„><rit/a  ft,   tlia«JI<T|»«  OPw*. 
IM  jK*   M 


•KST  r*CII.ITIU 

HTVtMOHIC   WtW   TVIWSU 


MM.TSIS 

»0*^*    lK.*lfk   <MCK    <CcriON»  "tvt   il>'>^   x* 


aBaPTiv  LA'ai'l^V  MCHi'ic. 

n^tm  III  •>>'•  M 


CW*UTUt 

IMDMN  Ol^^H   «T4T|0i   •*«■.      eOi*«.l«<   1*»- 
TtH  Mwvt0|««   4   »«»ICU-0«lt"T»»'  LIM*   •»T«f» 
KltfTt    »«4C«IH.    1T4TI9..     •     laO*    COomli*    4i*l 

tent^l'X*    4>«    KTSSaM    li!M44T».       «CiCf 


•IntMTia    (TtTI** 


te    BCTi»»ll^    C4»4    MM»t.l<li   «»Tt.    tMO    Nl*«»«    ■» 
CH*4i«^«    rc*   <.    •IVtN  *k.|4»'l*   4**0*   «U.^C4TI0>» 
m   H«   MT  ->!»•    I* 


MIMIC    MMt 

04T4    VJ>'«4    Ttt4*M(M#    UKKf. 


inat 


fI*t*|l««T4l.   («4t.>MrlO<    V    .    «M4.'-«>^'«MT 

T«*4inu'C«. 


TIO« 
STvrrln*    »H»   f4«ie   •W4.HCT|L«»   J»    Tl«   lt»-T*tCt 

■•(Mit<o-M'«/'  -gi^l"*  »i.uiOi  I"  -4»i»tc-»-'%r''- 
Mmc   ••'it«4lr«i«. 


nvMiiTOM 

tOLI>-Oe»<»0   l.rf>M0C»r«l4«.LI'«    ><LlCOfc    I'^C*!*- 
ItTCaS   -"WmTf    '«   T»«    <4»3e   0»   -M   TO  ilo  c. 


iTIOM 

VCWT4T|'<MC    CM4N^*    I  <    NMI'tM    «M4r 

ji«.  *a 


OttC>IPt<»     "r    g*(«4T|».   M«j>L«<«>    C44.IJ**- 
TI04   U»T   **MA.TS>    4<0   TfJT   lirall.Ts   »T   «•€>!   W*"^* 
•   04    Tn*    4V<   H|«M    lr^4«4Tu«»   hT»CII«0*I>    •4*- 
OTiunlc*  r*r||.|TT. 


»imiif-t"f»4t.  TwtiuioNie  cj*»t«TU  -itneLfl^ 

P«llT    4ar    •ll»MI"4«e»    4-a».»»l». 

M-aOT  OM  'I"*   ** 


•Ti«antoMie  niMiw 
n«iMiOMie  eOM«c«TtM 


•n«T  ivTHne* 

•eiL£*   TUWt 


4UC>.'4II    »MI(l»|0<«IC    «»OUT0«    »»»«    »W«t» 

tTtnx  »o  ir»"r«i«T«4n  j»t«*Tio-.  -«  vmt.: 

T>«*HI(.»IC    ror>r|lU»»    lH    IC<lf*    4««4Ti    %\^m 
C4TWI04    ►«4Tt:    'lem  lIjoU    -tT.l.    •»lk4 
efMNST44Tli«    l"Oe   H9U>t    l^MttOM. 
Jl«.      T 


■CNCx  sc4«j  >#P4MT^  *<M  •wiu*  M-4n  rgan*-    alMiMitTwi* 

TI04    4a-«   ro*   'IUI.T»I>   •<'    WlTIV.rM|NO   iniiriVtS.  SfMLI   elTttM.* 


•VIST  attCTOM 


MMMtraaTiM 


4    >«TC«b«(S40US,    kl>4T    •4Tt«i     JNP*4aSvi«irtki 

10  Jl«.   }0 


•TCtT* 

root  4  T'oM   rm  tT0rt4ac  «4TT**ii«  txt  mot 

»«».'     T,.»    l^.nuIl««'«*T»    J»     >^CI»IC4TIC\    "IL- 
•-1I1M*    B4Tlr    »1    ll44C-«     l»»»'     'f^    fL    W.    «•!•»• 
04 no    J"    JULT     1«4«. 

MT  •<■<•     T 


MoiaratMKMCT  4i»\.iric«» 

U.tk«MlaH  ric»jm«CT   llCt4TI«4   MIP   UT4*J* 

Kw  C4TMaur  iHissiOM  r»*T». 


60(.^0O»0   ••<»lOC»Tir4U.I«lt   •UICOM   rMt*»- 
|JTCII$    -•»»H4Tt     m    Tl«    •4^<4t    (f    -•»    TO    4'>f    C. 

M-aOT  v«t  •<l«-     • 


•ti«onee>«"itT«T 

VAMOIU" 

rtto'TT-    •li'OtlTT.    4«0    «ua>>4CI    Tlfc»l* 
Vf    »»»l    T>*"WX»€»1«"'    0*   *«»■••    »Oli>t 

«*••  4ik>  W4I  ><r4T  o»  H*»««.rst*  or  »*M«- 

0tU»  rL<>0<l|"(!l    OOW  I<C*ll(t. 

•ai  Ji«>    • 


•TWMNOTIMiilCt 
imtvcailM.1 


t»lltV(*ktOl.t.    T»<t4>10jT«4«IC    k'UCT*    IN     |(»<a>s^ 
KHrOUk    KfOU    4>«    T4IK    4*in.lC4T|0MS     l«    CtATklM 

trotLCCaic  wo^fK*. 


•TtlTILt* 

ic«a  i«ti*T*i«t 

J«IV»T    0«    1l^    •»4«    4(»U1^^'     0»    IIUIT4KT 
Tf«TIL4<l      TtSI    MCTwOOal    •t4«   MrCH«M|WM. 
««   100   Ml  -H"-    X 


•IWflOOLITCS 

•VM  CO"**—* 

tl«M»l€l«HT    «TI«0    42iI«JTh    TM^roOklTI 
(NCIMI|«|II«    Tf»T    •l»9«t. 

•Ta  Ji»'    » 


«T>«— BB'HumO 
VMMOIVi 


PINs'TTi    VlkTOtlTTi     4110    SWar4C(    T(4>l)k 
0»    vrSI     T>*»<«OC'<"I»T«f    0*    »ei.«'    »OlIH 
v»«.    4>.»    vr«i    ««r4T    0»    -.T>«g«.T»I«    0»    »4^4. 

eiur  FkiKWIxCSi   ■04'<  CaCailtl. 

•ai  Ji««    • 


•Tl««MKkt(T«ietTY 
•CNBUTsat 

>-t«t<    rtn>«l>4Tu«t    T<«»iMU.ICI*IC    •tS4t4CH. 
OCSIOM,    r4M*IC4TIiV>  4WJ    TttTllk.  0*    r»*i.<t«lNT>k 
Tt««MOtL(eT*IC    nCNCMTjas. 

«lt  Jt«.  I* 


•TMOirr 

UOIO  CO«M<IC*T|0«  tTSTtna 

4N   4*'4Lt<l'    f*    kCMiKfCuTt  '0«   r«»4«14iM.t>         (TtVMIWtTVM 

Til»4»»u»T4»ll    w'*»^/'ie«TI3«  »»s,lLITIH    T'<41    C4«  niMMMt 

■r  PfPL-'»To  6CU-4LLT  oj>i«<  «*Mo«*i  r'««oi<M:M<  .....^  »—.-.-. ».a 

44U    CO«»lll»f»rl't.  *    ••"UTIOfc    »>«^>«««lT»*. 

sit  Jl¥.       >  «■    IW   »••  ■"»•    »» 


•TMIC»«M 

MAM 


•TwMiiOMie  eowvf  Twa 
usmiie  *««*  ■MoucTiaa 

4ueL»4»    TMifc'IOOIC    «40l4T0»    *>4Cr    »<MC* 
»T»Tl"    »0   U»>K:i««TI»4Tt    J»C<4Tie.   o»    r>»t» 
TM»IH«Iu-IC   rOf  »««TIM    iH    Vl«II>    4»l«iT.    'IT" 
C4TH)0c    M»«n'     '"O*    kljUll    "tT.L,     M-Ut. 
0rM^ST*4T|>«    JOOO  M0««»    I^MHO". 

«e.«o»  1T0  ji»-    t 

•TtcMiOMie  eoMvcuTtiis 

(LCCTHirM.  p«a#nTits 

ctsi'w  «.4»n«  TMr«it40<iic  eo^»t«Tf«i  tLfCT»>*i 

(••ISSIO^   W»»i  wTlirs^ior   TJisSTIo    T»liT4».J'«.    "Ol.T''- 
OrM.ni    ••■estU'  I    KMtNIUlt     li<IOt.<'i    4H0    I«|T4|,U« 

e4«niat. 

?•  JiV.      T 


l«^»|l»XT«L   ITuer   ^    WK'4v(    »0tV4r|J»    IN 
OCVfLOriK*    •    •■4T>«N*TU4k    TM(»(T    or    *l4<Ct    LW 
rvUIC    '9L4.'»IP». 

sTt  ->i<><  a* 


•TNm  riLMt  iaT«u«c  acvtctai 

OUITA.  cOHrwTta* 

TMin"  ab4N^t.'  ■i.roai  ran  rr  i«»j  o» 
i<4«4L  u*o«4><(  i4a.>  c^o^>  cuiri  • 

»"t«I0C'<"ir4l.    •4^Kk. 

*o-«e«  oM  ai».  as 


•TMMiieNic  eoHvcKTt«a 
(vniNraTM.  e*T4 

•ui.T>c4riu4*T  t"iTrt4  4<  t  rvMk  icw^n  or 

IOl»»    4«^   IL'CTti''**    I>l    1    T««»«lK*lt    f*«i»«»Ti^. 

ra  jt».    7 


•TWTWA  TROWS 


rsT4*Li»M«i>T  4*0  XMO«*TiurtON  f*  »■«  c*r4- 

■  ILITT    »0    r^CurC    Tl«     tY»t    TO»s/    MTO*Om.N    TnT»4- 
THO*. 

TOT  Jl»>      • 


IM.  NMMTIM 

:tk  riCLD* 

T*ak>t  ^   C(l**UT4T|.<N«k   MTa  »CIITA|«I««   TC 
TKk   WO^CTmIC    r»0»i»TU»    jr    THt   S(0"4O'^rtC    »ULO 
M-OM  OM  Jl«>      a 


•Ti«iMioMit  eoMvtaTCMa 

MTtai4C* 

rcv4i.  0*>^oT  "r  9k>-Mit  4K.  OAO-uc^-'t 

tt'JTTfm*   »u"   '■*'    U   »0CL€4«   l«.Teo   THCoKIOMlC 
Cf»»C»T»«». 

ei>  J«»«    T 


•TICM 


cuniir«T  nrtnwct*  i«  >l7ic^  tNTe«<«K.'>«T 
rue*  >u«si4Mi  i4fTtini  nM^y^nk  4i«  chi<cw 

Lllt«4Ti«Ck. 

•0  100  •••  iH'    I* 


•Tra-iHTiovM.  caiMiias 
i««tua(<«ifT 


._'»*'•*  T«4fc^jiTio«.     4rT4c,^ici,T  re«  •iC4tw 

ra  j|«.     0 


•Tt» 

•■lact 

«it4»iON  orT«cck  rH^TooMouvTiviTT  vn  cmcm- 

•••TIO-    «|l«T|-»    ran    *T4*.IC    w»IDt    C»T«r4c«l 

C0n»4«i<0«  •!?»,  rMtf«(iic4«.  nOw'L. 
»•-•«  »•»  Jiw.  at 

•TtUUU   <«IOkMTI 
T— m^twaTioti 

"(T«.4•i|•«n•>^»|0N|T4lLC-4M0n«4l■lr   M<^    I*   If* 

■CP4|«  -w  0*41.  tuo  >wiiLi.ortci.i   *oii*r»t  oivrki. 

SUTIOM    «•    4lK<k'«C    »40^««r4M     IN    T-<    .^^LIN* 
l«Clta>    4L»*0Lb«    4»Tl«     IN#|.4NT.T,0M    g,    ,,^_. 

4»ooj««»e  »«i«  cMirt. 

••"•OO  all  j|»,  14 

•TlTMiun 
MMIM 

■«M>>i«  nr  iTT4Mun  4i.c«t  r,re  tMcart  to 

TITMlua   Mb>«TcnNO   co«tt. 
••-••T   T>T  jl,.    IT 

M4<>N«    Tlil«    •IT^    ^LX9    T1T4MIUP    ,c>*ir«. 
Cl4LL»    -U*.!     ►U'fTClHO    ex    4IKJ    V4I(I0U>     rtTtNltf* 
4U.fT    •««    "tor*    alTH    4     Til    4.-aa4    Cl.    <441tNC 
4l.i.CT. 

•••  w««  a* 


<  ^  MIHMt 
CSUUTIOM 

Kou»»Ti4«.  urtiwa  j»  CJiKriKcinTi  fja 

»tTf»ttTm    Ot^CTH*   ruwetlOK*    IN    4U1JN4U0 
TCACHIkt   »lin6<.4>f. 

••  JiV.    M 


cmcTivcwM 

T»«  «rTtNTi«A  04  ai^CMcrc  4..r  cuntimi-iu> 

T4tirt  ««    1   rMiCTION  or    INTCair  ••4CTICC    'IIX 

■cciru-  T4W  •<raui«cn..<irs. 
•c  Ji».  at 

•  1  aitiiM  ncviett 
*eet»T4«KiTT 

T»«   (tTlNTruf  or   JIaC-UTC    4V<   CONTlVJJUj 

1^!.?!  J  »we'lo»  or  KTMiii  »«4CTiei  .irH 

"~>lrU"<    T4««    N'OUlHtMcNTi. 

M  jw.  a* 


IHIM  ncviCf  t 
MINTtlUNet  (OWt*M(«T 

etCC'IO?    4f4j   «|NTt<4<tC«.    IC.">    Tr4|^4 

.     fuli.*  cofcst»ocT»3  re4  tftt.^CM  e«  cLcemoKi' 

U|4TCN<NCt. 

H  ji«.  as  ' 


•Til 


•TITMtun   4U.0N 
■MIIMO 

r«*aTN«    n$T«    VITh    KLlta    T|T4a,|ul,    irOMVa. 
CI4UT    "VJ*.!     hO^tTCPlW    Cjai    4K/    »4ll|0l»     rir4Nlu« 
4LLeT    »»Ct    •LOrS    •ITn    4    Tat    4«-a*t    Cl    04ZINI. 

4LLO* 

'  •••  Ji».  a* 


•TITMtun  akkOTS 
«iTi««ia« 

IMMtxyCb  NiTwoet  »0«    T»   r«./\XTT04   0« 
TIT4Mtu>    4l.L0'»    riTNuSlJNil     Ttf    «CCTIOk*    'OH    4||I. 

r«4»i  i»»ucTu»i«  nr  4  i.f>NiiN4Ti'-N  or  t4T4usiON  '* 

0«4*IN6I     Tu~t!,trN    C44tl»e    «<a4»    f  \\.%, 

'-        a«s  ji».  IT 


•TITMIUH   alXOT* 

■ccMNietk  Mic»r«Ti(t 

Irri'T  ur  ^t.t   r>«4il>i)  Neci4    iS4i.Tki>   ?!•»• 

4>«    nt«(NATv»(    3«    THt    NCCItNU'k    MOt-lVrU^    UT 
TI-«4L-<V    4N0    TT.|»M    tM    »TX4. 
»0-^T   too  jU.    it 

Bf »..lO»m»>.1    nr    Tn«M,    NltM-aTttiMiTi-    Itau.uuu 
TO    MO.'^On   'St    ritL"    tr»t«*THI     'LMW-MTt 
T|T4atlj>    «4«t    4<|.0T<t. 
••"•CO   aOO  jly.    IT 

T|-4<.-C»    tVkTtM^    ,|,H    Jitru.    STAfNCI-^    4«0»«. 
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AD-407  7i2     OiT.   1,  33 
(TISTA/VGM)  OTS  prtc*  li.60 

Federal  Ariatioa  Ageacy.  Nstklagton,  i.    C. 

CENTRAL  ALTITUDE  RESERVATION  FACILITlj  (CARF) 

ACTIVITY  FORECAST,  1962-67, 

lateria  ■•■orandua  rapt., 

by  Richard  6.  Browa.  Jaae  63,  41p. 

ProJ.  150  2S 

Oaelatsified  ^^port 

Descriptors:   (*Air  traffic  coatrol  systeas, 
Aatoaatioa),  Araed  forces  transport ftioa.  Air 
traasportatioB,  Flight  paths,  Scheciliag, 
Feasibility  stadias,  Operatioas  re^^arch. 
Air  traffic. 
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AO-^07  787     DiT.   1,  i;^ 
(TISTA/LSK)  OTS  price  #1.75 

Fraakferd  Arseaal,  Philadelphia,  Pa. 

DEVELOPMENT  OF  LOM  ENERGY  DETONATING  jCORD  FOR 

KHERGENCy  CREM  ESCAPE  SYSTEMS. 

Rept.  for  Feb  59-«ay  61, 

by   M.    R.    Petersoa.      Apr   62,    60p. 

ProJ.    1362,    Task    136205 

FA    rept.    R16^1 

Uaelassified  rMport 

Report  oB  Cre«  Escape  for  Flight  VehiQle. 

Oefcriptorii   (•Jettisoaable  cockpits,  Oetoaat- 
iag  cord),  Jettisoaable  equipaent,  partridges 
(PAD),  PETN.  ROX,  Spacecraft.  Aerosbace  craft. 

Fraakferd  Arseaal  hat  deraloped  fittiLjgs  and  iai- 
tiatort  for  the  ase  of  Low  Eaergy  OetUaatiag  Cord  / 
(LSOC)  to  obtaia  iaprored  eaergy  tranHaission  for 
•aergeacy  crew  escape  lysteas  ia  aerospace  ve- 
hiclca.   The  lysteat  deyeleped  are  aljso  capable 
of  beiag  retrofitted  to  existing  escabe  systeas 
for  service  aircraft.   Test  systeas,  l^iBg  Pro- 
pellaat  Actaated  Devices  (PAD)  such  ai{  iaitiators, 
thrasters,  reaovers,  catapalts,  etc.,  Ihave  beea 
succestfally  fired  asing  LEDC  as  a  rexlaceaent 
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for  propellent  gas  transaission  hose.   The  advant- 
ages of  LEDC  initiation,  coapared  to  other 
aethods,  are  reduced  sise  aad  weight,  higher 
operating  speeds,  and  assurance  of  transaitting 
energy  any  desired  distance  without  line  boosters. 
The  LEDC  systea  is  totally  iadependent,  requiring 
no  power  supply.   It  is  safe  to  handle,  because 
it  requires  a  specific  aeaas  of  initiatioa. 
(Aathor) 


AD-i08  300     Div.   1 
(TISTA/LSK)  OTS  price  $1.60- 

RAND  Corp.,  Santa  Monica,  Calif. 
AMERICAN  AND  SOVIET  INTEREST  IN  AIRSHIPS, 
by  L.  S.  Hill.   June  63.  lip.   RM3698PR 
Contract  Ar^9  638  700 

Unclassified  report 

Descriptors!   ('Airships,  Operations  research). 
Air  transportation.  Cargo.  Design,  Logistics, 
Feasibility  studies. 


Recent  expressions  of  interest  in  lighter-t han- 

air  craft  are  suaaarized.   In  particular,  certain 

Soviet  recognition  of  the  potential  value  of  the 

airship  as  aa  econoaical  aeans  for  carrying  bulky 

cargo  is  eaphasized.   This  Meaorandua  should  be 

of  interst  to  those  Air  Force  personnel  charged 

with  the  responsibility  for  developaent  of  aeth- 

ods and  equipaent  for  transporting  oversized 

iteas.   Such  facilities  aust  have  size  and/or 

weight  capabilities  considerably  exceeding  those 

of  current  aircraft,  yet  reaain  free  froa  high- 

way, uaderpass,  bridge,  and  tunnel  liaitations. 

This  Meaorandua  should  also  be  of  interest  to 

those  within  the  Air  Force  concerned  with  the 

deteraination  of  new  concepts  or  new  and  useful 

applications  for  existing  concepts.   Operational 

planners  in  other  Governaental  agencies  and  con- 

tractual establishaents  any  also  find  this 

Meaorandua  of  interest.   (Author) 

AD-408  455     Dlv.   1 
(TISTA/LSK)  OTS  price  $4.60 

Aeronautical  Research  Lab.,  Office  of  Aerospace 

Research,  Hright-Patt arson  Air  Force  Base,  Ohie. 

STABILITY  STUDIES  FOR  THE  TWIN  MHEEL  LANDING 

GEAR, 

by  Artie  M.  Vahldiek.   Dee  60,  37p. 

ProJ.  1369.  Task  70505 

ARL  TR60  282  Unclatalfled  report 

Descriptorst   ('Landing  gear.  Stability), 
(•Nose  wheels.  Stability),  Jet  transport 
plaaes,  Ceaaercial  plaaes,  Klasticity, 
Aircraft  tires,  Dyaaalcs,  Bqaations.  Motion, 
Matheaatical  analysis.  Vibration. 

The  aatheaatical  equatioai  for  the  systea  ef 
twin  corotatiag  nesegear  contain  nineteen  paraa- 
eters.   This  report  is  an  atteapt  to  supply  the 
results  of  studies  that  were  perforaed  by  varying 
various  theoretical  values  of  these  paraaeters 
and  contains  three  significant  features  which  it 
is  believed  appear  ia  print  for  the  first  tiae: 

(1)  Proof  that  the  stability  of  the  gear  is  not 
a  frictloa  phenoaenon  bat  is  an  elastic  effect, 

(2)  A  aea  approach  to  stability  aargla,  BBd 
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iMcladctf,  also, 


(3)  A  t«ia  «k«*l  ptraa^tcr  ttady. 
•  r«  stiidlct  ibewiaa  thci*  paraaeter  varlatlaai 
■•lag  the  41a«aiioat  af  •  proposad  eaaaarclal 
Jat  aircraft.   (Aatker) 


AD-iOS  650     01 V.   1 
(TISTA/LSK)  OTS  prlea  $13.00 

t'  *wt 

Hagka>  Tool  Co..  CalTor  City.  Calif.        '^ 

PIILIHINART  OISI&N  STUDY  HOT  XYCLI  IKSKABCH 

AIICIAFT.         ^ 

Saaaary  r*pt. 

■ar  63.  17ip. 

Coatraet  OAii  177TC832.  Taak  1012U0l01ii03 

AITIICOI  Taekaiaal  rapt.  62  102 

Oaelaialflad  rapart 

Oaaerlptcrsi   (•Hallaaptart.  Oaalga),  (•Hall- 
eaptar  aafiaaa.  Cat  tarbiasa).  Jat  kclieaptar 
ratara,  Aarodyaaaie  caaf Igaratloa,  Maigkt, 
Aatagyraa,  Stability.  Coatrol.  Airfraaaa. 
Carga.  Paylaad.  Oaeta,  rcaaibllity  atadiaa. 
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AO-iOe    661  DlT.      1 

(TISTAASK)      qrs   price  $1.60 

Oporatlaaa   Ivalaatiaa  Groap,    Office  of  Naval 
Oparatiaii. 

ISTIIAT)ON    or  TAKEOFF   GIOOND-itUN   DISTANCES    FOR 
JKT-PIOPELLED    CONVENTIONAL   AND   STOL  AIRCRAFT, 
by  I.   D.    Llaaall.    19  Apr   63.    15p.    lopt.    aa.    IRM37 

Daelaitlfiad   report 

Oeaeripterai      (ojet   plaiea.   Take-off),    (*Skort- 
tako-eff  plaaea.   Take-«ff).    (•Take-off,    Meai- 
areaeat),    Tarbajet    eagiaea,    Turbofan    englaea. 
Jet   propalfiea.    Matkeaat leal    predictloa,    Hath- 
•aatical    aaalyaia,   Diataaee  aeaaariag 
•qaipaeat . 

latkadt   are   preaeated    for   eatiaatiag   tke   takeoff 
greaad-raa  diataacet    for   t«e   typea   ef  aircraft 
■hick   ate   tarbojet   or   tarbofaa   prepaltiea   tytteatt 
coaveatieaal    takeoff  aad    laadlag    (CTOL)    aad   akort 
takeoff  aad    laadlag    (STOL).      Sack   aircraft   are 
defiaed'kere  aa   haviag    fixed -direct lea   tkraat. 
Tke   aaxiaaa   lift    coefficieat    for    tke   laadiag   aad 
takeoff  ceafigaratiea   it   aederate    (areaad   1.5) 
fer   CTOL  aircraft    bat    It    relatively  large    (aroaad 
3.0}    far  STOL  aircraft.      Botk   typet    of  aircraft 
caa    be   ttadied   at    eae   tiae    by   ute   of   tke   aaxi- 
aaa  lift    coefficieat   aa   a    paraaeter    fer   aaalyaia 
of   takeoff  aad   laadiag   diataacet.      Oaly   tke 
greaad-raa    pkate   of   tke   takeoff   it    aaalysed    kere. 
Later   reporta   aill    eeatider   tke   traatitioa   pallap 
aad    lattial    eliab   pkatet    of   tke   takeoff.      Correla- 
tiea   of   tke   ettiaatloa   aetkedt    dltcataed    kere 
«itk   ezporlaeatal   data    for   carreat   aad   patt   air- 
craft aill    be  preaeated   later.       (Aatkor) 


AO-408   750  BIT.      1 

(TISTA/CEC)    OTS   price  $5.60 

Cetiaa   Aircraft   Co..    Michita,    Kaai. 

AN    INVE5TI6AT10N   OF   lECHANICAL    STABILITY   AND   TRII 


AOGMENTATION    ON    HELICOPTER    IFR   CAPABILITY. 
Jaae  63.    51p. 

Coatraet    DAM   177TC791.    T«tk    1D12U01AU17i 
AR  TRECOI  TR63   18  Daclatiif ied   report 

Detcrlptorii       (•Helicopter t ,    Stabi liiation 
tytteat),    Aerodyaaaic    ckaracteri ttici ,    Fligkt 
teitiag,    Gyrostabi liier • ,    HoToriag,    Laadiag, 
Detiga,    Tall    kellcopter    rotori,    lattraaeat 
fligkt. 
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AD-A08  963     DIt.   1 
(TISTA/GEC)  OTS  price  $11.50 

Aldea  Hydraallc  Lab.,  Norceiter  Polyteckaic  latt., 

■  a«i. 

DEVELOPMENT  OF  MODEL  3500  ARRESTING  GEAR  AND 

CONTINUED  DEVELOPMENT  OF  SPRING  HOOK  FOR 

COMMERCIAL  AIRCRAFT. 

Fiaal  rapt., 

by  M.  R.  Scklegel.  Jaa  63.  1*.  Rept.  ao.  M78e  PI 

Coatraet  FAA  ARDS  ^37 

Uaelattified  report 

Detcriptortt   (•Jet  traatport  plaaet.  Arrettiag 
gear),  ('Traatport  plaaet,  Arrettiag  gear), 
Coaaercial  plaaet,  Detiga,  Airplaaa  laadiag, 
Fligkt  tettiag.  Siaalatioa,  Tettt,  Teatile 
propertlet,  Hookt. 


Tkit  report  taaaariaet  tke  «erk  iavel«ed  la  tke 

developaeat  of  tke  Model  3500  Arrettiag  Gear  for 

eaergeacy  ate  «itk  large  coaaercial  aircraft. 

Tke  atilisatioa  of  a  large  gat  turbiae  laaacker. 

dead  load  detiga  to  tlaalate  aircraft  aatt,  tka 

coatlaued  developaeat  of  tke  Skeaffer  Spriag 

Hook,  aad  aetaal  aircraft  tettiag  are  ditcatted. 

Data  aad  retultt  froa  55  oa-ceater  aad  off-eeater 

dead  load  eagageaeatt  at  Suttex  Covaty  Airport, 

GoorgetowB,  Delaware  aad  '.ke  eataiag  O    taxi-ia 

aad  fly-ia  arrettaeatt  at  tke  Natioaal  ATiatioa 

Facility  Experiaeatal  Ceater,  Atlaatlc  City. 

New  Jertey,  are  preaeated.   Tke  aircraft  ated  for 

tettiag  Mere  tke  Boeiag  720-027  aad  tke  Coavair 

C-131B.   (Aatkor) 

AD-^08  96i     DiT.   1 
(TISTA/GEC)  OTS  price  $8.60 

All  Aaericaa  Eagiaeeriag  Co.,  Milalagtoa,  Del. 

DEVELOPMENT  OF  MODEL  3500  ARRESTING  GEAR  AND 

CONTINUED  DEVELOPMENT  OF  SPRING  HOOK  FOR  COM- 

MERCIAL  AIRCRAFT. 

Fiaal  rept. , 

by  A.  Raiso,  Jr.  Jaa  63,  S8p.  M788  P2 

Coatraet  FAA  ARDSi37 

Daclatiified  report 

Deicriptort:   (•Jet  traatport  plaaet,  Arrettiag 
gear),  Coaaercial  plaaei,  Stretiet,  Fatelaget, 
Aceeleratiea,  Tarbojet  eagiaes,  Fligkt  tettiag, 
Airplaaa  laadlagt,  Load  dlttribatioa,  Hookt. 

Tke  fatelago  ttrettet,  fatelaga  acceleratioat  tad 


AmORAFT  AND  FUGHT  EQUIPMENT  -  Division  1 


eagiae  acceleratioat  obtaiaed  oa  tke  FAA 
727-027,  N-113  daring  arrettaeatt  into  t 
3500  Arrettiag  Gear  at  tpeedi  tkrough  13 
aad  groii  Moightt  throagh  220,000  lb  wer 
tafe  Morking  levels.  A  tuaaary  of  ttrei 
obtaiaed  by  ttraia  aeatareaent  it  report 
(Autkor) 


Boeiag 
I(e  Model 
5.6  kt 
^  Mitkia 
its    at 
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AD-A09  025     Div.   1,  30 
(TISTP/NH)  OTS  price  $10.10 

Coordinated  Science  Lab.,  U.  of  Illiaoitl,  Urbaaa, 
AUTOMATIC  AIR  TRAFFIC  CONTROL.   PART  II.f|AN 
EXPERIMENTAL  CONTROL  LOGIC, 

by  L.  S.  Kypta  and  H.  Bobotek.  Apr  63,  ^\^p. 
Rept.  no.  RU6 

Contract  DA36  039AMC02208,  ProJ .  3A99  25  pOi 

Uaelattified  report 


Detcriptortt   ('Air  traffic  control  t 
Autoaatioa) ,  (•Digital  coaputert,  Air 
coatrol  tytteat),  Siaulation,  Ditplay 
Coapater  logic.  Radar  tracking.  Data  t 
tytteat.  Data  trantaittioa  tytteat,  Dl 
tytteat. 


Tkit  report  detcribet  tke  e 
logic  and  tke  retaltt  of  tk 
tke  Cornfield  Syttea,  a  tpe 
coapater  (TASC)  aad  a  gener 
coapater  (ILLIAC)  eoanected 
attuaptioat  ia  the  Mork  arc 
(b)  aero  Hiadt  aloft,  and  ( 
atiag  at  tke  taae  altitude, 
eontittt  of  four  typet  of  a 
cruiting  tpeed  froa  131  apk 
tttuaed  aetkod  of  tteerlng 
ital  data  link.  Cornfield 
aircraft  it  tkoMn  to  have  n 
capacity  of  a  tyttea  etpeci 
cute  autoaatic  control.  Th 
have  been  atteabled  to  enab 
aatic  aad  aanual  control  in 
aad  teraiaal  areat.   (Autho 
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A0-i09  081 
(TISTA/GBC) 


Oiv.   1 
OTS  price  $1.60 


Tactical  Air  Coaaand,  Langley  Air  Force  bbte,  Va. 

T-28  B/D  STRUCTURAL  INTEGRITY  PROGRAM  FLIGHT 

EVALUATION  PHASE. 

by  Archie  T.  Iddingt,  Jr.  aad  John  M.  Rof^a. 

July  63.  Up. 

AFSAMC  T0R63  2 

Uaelattified  repack 

Deterlptort:   (•Tralaiag  plaaet,  Fllgh^  tett- 
iag), (•Miagt,  Deforaation). 
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wrinkling  ■kich  ■at  encountered  wat  tuperfieial 
daaage  to  the  upper  wing  tkin.   Intpection  of  tke 
wing  and  analysis  of  flight  test  data  indicated 
that  this  deforaation  had  not  affected  the  basic 
structural  strength  of  the  wing.   (Author) 

AD-A09  it38     Div.   1 
(TISTA/PCR)  OTS  price  $4.60 

Chance  Vought  Corp..  Dallas.  Tex. 

A  METHOD  FOR  ESTABLISHING  LANDING  DESIGN  CRITERIA 
FOR  CARRIER-BASED  AIRPLANES. 
Fiaal  rept.,  phate  2, 

by  H.  H.  Hoy.   1  June  63.  45p.  2  53^00  3R460 

Unclaatified  report 

Detcriptortt   (•Landing  gear.  Loading  (Mechaa- 
ict)),  ("Carrier  laadingt.  Landing  iapact), 
(•Naval  aircraft.  Landing  gear),  Oetign.  Mathe- 
■atieal  aaalytit.  Fatigue  (Meehanict).  Nathe- 
aatical  aodelt,  Digital  coaputert,  Monte  Carlo 
aethod.  Aaalytit,  Equatioot. 


A  aethod  for  ettablithi 

criteria  for  carrier-ba 

ia  thit  Phate  II  report 

•avironaent  wat  aatkeaa 

I,  aad  providet  tke  ini 

for  the  evaluation  of  1 

criteria  include  aethod 

loadt,  fatigue  tpectra. 

which  are  coapatible  wi 

coaditiont  at  airplane 

aetkodt  are  coapared  re 

required  to  perfora  the 

tiae  required,  and  the 

retultt.   (Autkor) 
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AD-409  723     Div.   1 
(TISTA/GEC)  OTS  price  $1.10 

Foreign  Tech.  Div.,  Air  Force  Sytteat  Coaaand, 

Vr ight-PattertoB  Air  Force  Bate,  Ohio. 

THE  DESYATKAe  GOES  UP  INTO  THE  STRATOSPHERE, 

by  Iv.  Frolov.   7  May  63,  8p. 

FTD  TT63  321  Uaelattified  report 

Treat,  froa  Sovettkaya  Rottiya,  no.  ^6,  p.  i, 
23  Feb  63. 

Detcriptortt   (•Jet  boabert.  Military 
tralBlag) . 


AD-409  799     Div.   1,  23 
(TISTP/HSS)  OTS  price  $2.60 

HRB-Siager.  lac.  State  College,  Pa. 

HUMAN  FACTORS  CONSIDERATIONS  IN  THE  DESIGN  OF  A 

TRAINING  AND  PROFICIENCY  FACILITY  FOR  THE 

AN/TS0-A7  SYSTEM. 

Techaical  rept.,  ao.  3. 

by  Frederick  H.  Krette.   Apr  63,  24p.  353R3 

Coatraet  AF19  628  i39 

ESD  TDR63  328 

Uaelattified  report 

Detcriptortt   (Air  traffic  coatrol  tytteat, 
Huaaa  eagiaeerlag) ,  (•Air  traffic  coatrollert, 
Tralaiag),  Mobile,  Detiga,  Tralaiag  devicet. 

Tke  aoblle  aature  of  tke  Air  Force's  AN/TSO-47 
Air  Traffic  Coatrol  tyttea  callt  for  periodt  of 
peak  perforaaace  on  tke  part  of  itt  air  traffic 
coatrollert.   Thete  periodt  are  teparated  by 
soaetiae  prolonged  intervals  during  which  cob- 
troller  skill  can  deteriorate.   This  report 
deals  with  the  detiga  of  a  Tralaiag  aad  Pro- 
ficieacy  Facility  to  aaiatala  eoatroller  tkiU 
betweea  tyttea  deployaeatt.   Specifically,  it 
foraalliet  tke  preteat  coaceptloa  of  tke  facll- 


Division  2  -  ASTRONOMY,    GEOPHYSICS  AND  GEOGRAPHY 


Ity.  it  dlteass**  tfaiigi  c*»sltf«rati*as  tkat  say 
add  ta  ar  aadify  tka  prasaat  caacaptiaa,  aad  it 
•ata  farth  raeawMadatiaai  far  farthar  affort. 

(Aatkar) 


A0-i09  908     Oiv.   1 
(TISTA/6EC)  OTS  prica  $3.60 

Appllad  Psyckology  Carp..  Arliagtaa,  Va. 
TU  lOLE  or  VISIBU  TIAILS  IN  UO-AII  COLLISION 
niTINTION. 
Piaal  rapt.  aa.  3. 
Aag  62.  27p. 

Ceatraet  PAA/BS0127.  ProJ.  110  3121.  Task  9;  20 

Uaclaaiifiad  raport 


lataatiaa 
w«a  ta  da 
aa  eaatpl 
Aaalytiea 
tactloa  a 
■itts.  tk 
patk,  aad 
cadiaf  ta 
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lidarad. 
aad  aafav 
tralla  as 
calliiiaa 
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(•)  ht«fc 
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far  aia  1 


ally  gaaaratad  vicibla 
taralaa  tka  affaetivaa 

eaity  aids  aadar  dayti 
1  ra*ia»  af  tka  litara 
f  variaat  claads,  dait 
air  capability  of  iadi 

tkair  possibla  asa  «ri 
ckaiqaaa.  Tackaical  a 
tioB*  la  aaiag  trails 

Tha  avideaca  providas 
orabla  iadicatioas  of 

aids  for  lassaaiag  tk 
s.  la  good  waatkar  aa 
tks,  datectioB  raaga  i 

aad  oparatioaal  disad 
east  of  lastallatioa  a 
ity  aad  otkar  kasards 
as;  (c^  savara  waigkt 
lability  af  tka  visibl 
agas  ara  graat  aaoagk 
g  a  raqairasiaat  tkat  t 
a  pravaatiag  aid-air  c 


trails.   Tka  aia 
ass  of  sack  trails 
aa  VFR  coaditioas. 
tara  covars  da- 
s,  saokas  aad 
catiag  fligkt 
tk  iaforaatioB- 
ad  oparatioaal 
ara  also  coa- 

botk  favorabla 
tha  aarit  of 
a  llkalikood  of 
d  «ith  crassiag 
s  iacreasad. 
vaatagas  ara: 
ad  aaiateaaace; 
to  aircraft  aad 
raqairaaaats;  aad 
a  sigaal.   Tbasa 
to  praclade  ra- 
rails  ba  generated 
oUision.  (Author) 


2.   ASTRONOMY,   GEOPHYSICS  AND 
GEOCHtAPHY 


AO-407  732      DlT.   2 
(TISTP/WH)  OTS  price  $8.10 

Naval  Meapeas  Lab.,  Dahlgraa,  Va. 

THE  PLOTTING  OF  NAPS  ON  A  CRT  PRINTER. 

by  A.  V.  Herskey.  Juae  63,  1t. 

NVL  Rapt.  aa.  ^8U^  Oaclasaifled  report 

Oeseriptarsi   ("Display  systeas,  Catkade  ray 

tabes),  (*Haps,  Display  systeas),  ("Digital 
systeas.  Haps),  Nappiag,  Prograaaiag  (Caa- 
patars*).  Digital  caapaters. 

Filea  af  aap  data  ware  recorded  to  cover  the 
Harld,  tka  Dalted  States,  aad  the  Potoaac  Area. 
A  caapatiag  sabraatiae  was  prepared  to  plot  the 
aap  data  oa  tke  Naval  Ordaanee  Research 
Calcklatar.   (Aatkar) 


AO-407  79^     Div.   2 
(TISTP/RLG)  OTS  price  $9.60 

Air  Pbategrapkic  aad  Ckartiag  Service.  Military 

Air  Traasport  Service.  Orlaado  Air  Force  Base. 

Fla. 

HAMAIIAN  GRAVITY  SDRVEI. 


Piaal  rapt. 
Mar  63.  ^r. 

AF  ProJ.  AF61 


Report 

Val.  i. 


Oaelassifiad  rapart 
-  lastara  Pacific  Sarvay. 


Oeseriptarsi   (•Geological  sarvey,  Geograpky), 
(•Gravity.  Aaalysis).  (■Geadesics.  Mappiag). 
Data,  Tables,  Drift,  Terraia,  lastruaeatatiaa. 
Least  sqaaras  aetkod.  Factor  aaalysis. 

ivaa  for  tka  gravity 
1st  Geodetic  Sarvey 
of  tke  Haaaiiaa 
ravity  aork  ia- 
d  abservatloas  aloag 

ta  Mklck  all  fiaal 
eraiaal  base  sta- 
■aii.   To  obtaia 

first  order  peadu- 
aa,  sabtract  0.9 
d  la  tbis  report. 


Ai)-407  903      Div.   2 
(TISTP/GRR)   OTS  price  $5. 60 

Aeroaaatical  Ckart  aad  laforaatiea  Ceater.  St. 
Loais,  Ho. 

GEOCENTRIC  COORDINATES  OF  OBSERVATION  SITES. 
■ar  63.  52p.  RP20 

Uaclassified  repart 

Dascriptars:   (•Geodesies,  Hatheaatical 
aaalyii*),  ('Least  sqaares  aetkod,  Deteraiaa- 
tioa).  Matrix  algebra,  Nuaerical  aaalysis. 
Ellipsoids,  Taylor's  series,  Directiea  fiadiag. 
Geophysics,  Errors,  Correctioas. 


Caapatatieas  aad  resalts  are  g 

sarvey  accoaplisked  by  tke  138 

Sqaadroa  (Missile)  la  support 

HIRAN  Project,  AF  6l-2.   Tke  g 

level  liaas.   Tke  base  statiaa 

data  is  referred  is  tke  MATS  t 

tiea  located  at  Hickaa  AFB,  Ha 

gravity  valaas  referred  to  tke 

laa  statiaa  la  tke  Biskop  Muse 

agals  froa  tka  values  coataiae 

(Aatkar) 
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AD-407  972      Div.   2 
(TISTP/JAB)  OTS  price  110.10 

Air  Neather  Service,  Scott  Air  Force  Base,  111. 
CLIMATOLOGY  FOR  NCGUIRE  AIR  FORCE  BASE,  NEM 
JIRSKY. 
1  May  62. 

Uaclassified  repart 

Oeseriptorst   ("Cl iaatology ,  Laadiag  fields), 
(•Neather  forecastiag,  lastruaeatat ioa) . 


AD-4O8  083     Div.   2.  12 
(TISTP/RLG)  OTS  price  |8.60 

RAND  Corp.,  Saata  Hoalca,  Calif. 

NOTES  OF  H0RKIN6  SYMPOSIUM  ON  SOLAR  SYSTEM  CON- 


ASTRONOMY,   GEOPHYSICS  AND  GEOC31APHY  -  Division  2 


STANTS,  FEBRUARY  22-26,  1962, 

eoap.  by  Doaaa  Milsoa.   May  63.  82p. 

RM3425 

Uaclassified  ri^i 

Descriptors:   (•Solar  systeas,  Syap«  i 
AstroBoaical  data.  Geodesies,  Geoph)  i 
Space  probes.  Space  eaviroaaaatal  c<i 
Earth,  Maaa,  Plaaats,  Dataraiaatioa, 
astroaoay. 


AD-i08  120     Div.   2 
(TISTP/FR)  OTS  price  12.60 

Laaaat  Gaelaglcal  Observatary.  Palisades.  N.  Y. 

OCCANOGRAPHIC  RESEARCH. 

Progress  rept.  ao.  6,  1  Jaa-31  Oae  62. 

31  Dec  62,  20p. 

Caatraet   Naar26648 

Uaelassi  fied   rsjdart 


Mat 


Descriatarii  (•Oceaaelagy.  Scieatl 
•earck),  Selsalc  aaves.  Gravity,  Ta 
aagaetisa.  Heat  traasfer,  Oceaas, 
gealagy,  Mariag  blelagy. 

Ceataatst 

Skips   aad   cruises 

Mariae   geapkysics 

Selsalc    reflectioa   aad   refractlaa 

Gravity 

Hagaetlsa 

Heat    floH 
Mariae   geology   aad    biology 

Structure   aad    sedlaeats 

Mariae   ecology   and    biology 
Pkysical    aad    ckeaical    oceaaegrapky 
Publ Icatieas 
Fatare  plaas 


AD-it08    129  Div.      2 

(TISTP/RLG)    OTS    price   $2.60 

Travelers    Researck   Ceater,    lac.    Hart 
POMER-SPECTRAL   ANALYSIS    OF  TROPiaL   U 
by   Edward   A.    Newburg,    Jesepk    P.    Paadol 
Gelrauadur   Araasoa.      Juae    63,    22p. 
Coatract   AF19   626    16 
BSD  TDR63    307  Uaclassified 


i^estrial 


rapprt 

Descriptors:      (•Mlad,    Upper   ataospke^ls) . 
(•Power,    Aaalysis),    Trapical    regloas    '^Pertar- 
batiaa    theory,    Oscillatlaa,    Velocity     Tlae, 
FuBctlaas,   Aaalysis    af  variaace,    Hariiisalc 
aaalysis,    Saapliag,    Frequeacy,    Data,    Cllaa- 
tolagy,    Tables,    Series.    Traas foraatioks, 
Kqaatiaaa,    Nuaerical    aaalysis.    Cycloids. 

Power-spectral    aaalsysls    af  8   ao   of   upikr   winds 
for   Kwajaleia   skews    slgaificaat    peaks     lit   850 
aad    200   ab    la    tke    frequeacy    bead    betweo^    2.5    aad 
^   days.      Tkis    is    laterpreted   as    tke   rei  Lit    of 
aigratiag   perturbatiaas   wltb   a   wavelearih    of   froa 
1000    to    2000   ka   aovlag    altk    tke    trade  i|ad.      At 
300  ab,    tke   aost    praaauaced   peak    Is    cei iered   at 
17   days;    It    Is    presuaably   a    result    eltler    of 
slow-aovlag    pertur bat ioas    af  a    larger    itale   tkaa 
tkase   eabedded    la   the   trades    or   of  aerilioaal    es- 
clUatlaas    ia    the   soaal    flow.       (Author 


AD-408    198  Div.      2,    6 

(TISTP/RLG)    OTS    price   $1.60 

Aray    Electroaics    Research    and   Developac^t   Agency, 

Fort    Hoaaouth,    N.    J. 

RADAR    REFLECTION    FROM    A    PU.NETARY    SURF/y^E 

DESCRIBED    BY    A    COMPOSITE   CORRELATION    FUNCTION, 

by    Fred    B.    Daniels.       May    63,    13p. 

DA    ProJ.    3A99    25   003    OA 

AELRDL  TR23U  Oaclassified    re|Mrt 
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Descriptors:   ("Radar  reflections,  Plaaats), 
(•Surfaces,  Statistical  functions).  Theory, 
Power,  Mooa,  Optical  properties,  Deterainat laa, 
Detectiaa,  Dielectrics,  Integrals,  Structures. 
Pulse  discriainators.  Radar  pulses,  Experiaeatal 
data.  Radar  echo  areas,  Measareaent,  Equations. 

An  earlier  theoretical  study  of  radar  reflectioa 
froa  a  rough  planetary  surface  is  extended  te 
include  the  case  where  the  surface  correlation 
function  consists  of  two  or  acre  coaponents. 
When  both  large-  and  saall-scale  structures  are 
siaultaneoHsly  present.  It  is  found  that  the 
latter  aay  coapletely  doainnte  the  autocorrela- 
tion function  of  the  echo  and  thus  render  the 
foraer  undetectable  by  c-w  aethods.   An  additioaal 
finding  is  tkat  the  large-scale  structure  aay  be 
detectable  in  the  angular  power  spectrua  obtained 
froa  very  short  pulses  as  a  separite  pip  at  the 
origin.   Experiaeatal  conLiraation  for  the  lunar 
case  is  described.   The  nffective  radnr  gain  of 
the  surface  derived  by  the  aethods  of  physical 
optics  is  found  to  have  a  aaxiaaa  value  of  unity 
which  leads  to  a  ainiaua  value  of  3  for  the  di- 
electric constant  of  the  surface.   The  spectrua 
of  the  surface  fluctuations  inferred  froa  tha 
wavelength-dependence  of  the  surface  slope  is 
found  to  have  a  gap  for  coaponents  having  a  scale 
af  the  order  of  a  few  aeters.   (Author) 


AD-^08  260      Div.   2 
(TISTP/FR)  OTS  price  $9.10 

Lockheed  Aircraft  Corp.,  Suanyvala,  Calif. 

INFRARED  MODEL  ATMOSPJiERtS. 

Technical  rept., 

by  G.  E.  Oppel  aad  F.  A.  Pearson.   H  June  63, 

95p.  Rept.  no.  LMSC  A325515 

Contract  AF04  6i7  787 

Unclassified  report 

Descriptors:   (•Ataospherc  aodels.  Infrared 
radiation),  Teaperature,  Baroaetric  pressure, 
water  vapor,  Refractive  index.  Carbon  dioxide. 
Scattering,  Tables,  Osone. 

Tables  are  given  of  aodel  ataospheric  properties 
relevant  to  Prograa  ^61  infrnred  transaission  and 
background  studies.   These  physical  properties 
are  shown  as  an  integrated  function  of  altitude 
aad  slant  path,  and  with  respect  to  four  ataos- 
pheric conditions:   Tenperate,  Tropical,  Arctic 
Minter,  and  Arctic  Suaaer.   In  addition,  there 
is  a  brief  review  of  the  developaent  of  existing 
general  aodel  ataospheres,  and  of  the  faadaaaatal 
aatheaatical  r elatioaships  for  calculatioa  af  the 
instant  tables.   (Author; 


AO-^08  261      Div.   2 
(TISTP/FR)  OTS  price  $8.60 

DECO  Electronics,  Caabridge,  Maas. 

THE  ELECTRICAL,  STRUCTURAL  AND  TOPOGRAPHICAL 

CHARACTERISTICS  OF  ARCTIC  SEA  ICE.   VOLUME  1, 

by  F.  S.  Mathews  and  F.  C.  Clarke.  12  Feb  63, 

1v.  Rept.  no.  52P1 

Contract  N0bsr87687 

Unclassified  report 

Raport  on  Arctic  Coaaunicatioas  Studies. 

Descriptors:   (•Ice,  Polar  regions).  Sea  water, 
Teaperature,  Salinity,  Electrieal  coaductance. 
Crystal  structure,  Polar  regions. 

Contents: 

Electrical  properties  of  sea  water 

Basic  conductivity  ralatioas  la  sea  water 
Electrical  properties  through  a  vertical  sec- 
tion of  tha  Arctic  Ocean 

General  descriptioa  of  sea  lea 


Division  2  -  ASTRONOMY,    GEOPHYSICS  AND  GEOGRAPHY 


Pkycical  ckcaittry  ot    laa  lc« 

Dcicriptiaa  tt   •  typical  taa-lea  faraatioa 
aa^aaaaa 

Addltlaaal  faetart  «hlcli  eaa  taflaaaca  aaa  lea 
faraatlaa 

Taaparatara  aad  aallalty  proftlai 
Elactrleal  prapartiai  of  ica 

Tkaoratleal  eoai Idarationt 
Obtarvad  ekaraetarl stiei 
Topograpkieal  propartlai  af  laa  lea 

Caaaral  dlseatiioa 

Saa  lea  proflla  ekaraetarlitlet  and  dlitrlbmioB 


AD-i08  301      DlT.   2 
(TlSTf/»L«)  OTS  priea  |3.60 

rraa  0.,  tarlla  (Caraaay). 

RESEARCH  ON  CLUSTERING  Of   GALAXIES. 

Tackalcal  rapt.  , 

by  Ralaad  Nlalaa.   15  Jaa  63,  34p. 

Caatract  Ar6l  052  335 

AFOSR  i753  Oaclaisifiad  repart 

Dascrlptarat   (•Galaxlat,  Analytli),  Statitti- 
eal  aaalyslf.  Dlttribatlaa.  Carralatloa 
taekal^aat,  Statittleal  data.  Stoekastic 
procataat,  Naaarleal  aaalyala,  lattgralt. 
Daatity.  Tkaary.  Crrari,  Catalogs,  Hatkaaatlcal 
■adali,  lataratallar  aattar,  Faaetloai.  Ligkt. 

Aeeardlag  ta  tka  eoatract  tke  folloMiag  itudlat 
aa  cIiMtarlag  af  galaxlea  kavo  baan  plaaaad: 
(1)  Tha  axlttaaco  aad  evolution  of  lupercluitara 
•kaald  ba  pravad.   Tbarafora  statistical 
■atkods  aast  be  applied  to  tka  exlstlag 
catalegaa  af  clasters.   Tke  tkeoretical  foaada- 
tlaa  kas  baaa  developed  by  Ir.  Jast.   His  rasalts 
are  glvea  la  tke  appendix.   (2)   Tke  riekaess- 
dlstrlbatlaa  of  elasters  of  galaxies  skeald  be 
tke  sabjact  of  tba  seeaad  part  af  tke  iavesti- 
gatleas.   Especially  tka  iaflaeace  of  systeaiatic 
aad  raadoB  oirrars  aa  tke  riebaess-dlstr ibat laa 
sbaald  be  sVadlad.   (Aatbar) 


AO-^08  329     01 V.   2 
(UMP/JAB)  OTS  priaa  $2.60 


[jP^I 


Liege  U.  (Belgiea). 

■ESEAICH  ON  RELATIONS  BETWEEN  COHETAIY.  SOLAR 

AND  UPPEI  ATMOSPHERIC  PROCESSES. 

Annual  saaaary  rapt.,  1  Apr  62-31  Mar  63, 

by  P.  Swlags.  2^  Apr  63.  22p. 

Contract  AP61  052  587 

ArCRL  63  6^8  Uaelassifiad  report 

Deseriptorst   (*01trariolet  spectroscopy, 
Ataospbera),  ■aleeales.  Hydrogen,  Deuterlaa 
caapaaads,  Deatariaa,  Carbon,  Nitrogea. 

Labaratary  wark  aas  carried  oa  tiae  resolation 
of  spectra  in  tke  vacuaa  altraviolet,  on  tke 
spectra  af  several  aalaeales  of  astroaoaical 
iatarast,  aid  aa  aiseellaneous  labaratary  instrt 
aeatatiaas.   Pkysical  aeekaaisas  of  coaetary 
pkysles  are  dlseassed  oa  tke  basis  of  bom  ob- 
servational aaterial.   Reaarks  on  various  space 
experiaaats  ara  axprassad.  (Aatkor) 
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(TISTP/ILC)  OTS  yrlca  16.60 

Oaitad  lesearcb  Services,  Burlingaae,  Calif. 

A  PDRTHER  STUDY  OF  STRESS-WAVE  TRANSMISSION. 

Fiaal  rapt.. 

by  H.  6.  lasaa,  V.  *.  Davis  aad  J.  V.  2acear. 

Feb  63,  1v.  Rept.  aa.  URS160  12 

Contract  DA^9  U6XZ03i.  Task  13  178 

DASA  136^  Uaelassifiad  report 


Descriptors:   ('Heckaaical  waves.  Stresses), 

(•Propagation,  Soils).  ("last ruaentat loa.  Da- 
siga).  Pressure  gages,  Electrical  equipaeat. 
Tests,  Containaeat,  Pressare,  Friction,  leas- 
areaent.  Energy,  Moisture,  Density,  Skear 
stresses,  Cyliadrlcal  bodies.  Loading 
(Mecbaaics) . 
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AD-^08  ^25      Div.   2 
(TISTP/JRB)  OTS  price  $2.60 

Aerospace  Inforaatioa  Div.,  Maskington,  D.  C. 

PHENOMENA  IN  THE  UPPER  ATMOSPHERE.   COMPILATION 

OF  ABSTRACTS. 

Moatkly  rept.  no..  }l   for  Fab  63. 

15  May  63,  23p. 

AID  Rept.  P  63  61      Oaclassified  report 

Descriptors!  (•Solar  radiatioa,  loaospkere), 
(•Electric  fields,  Ataospkere).  (•Electro- 
statics, Upper  ataospkere),  Ataospkeric  elec- 
tricity, Naclear  explosioas.  Van  Allen  radia- 
tion belt,  Cosaic  rays.  Meteorological  satel- 
lites. Coaaunicat ioa  systeas. 


AD-A08  AJO  Div.   2 

(TISTP/FR)  OTS  price  115.50 

Naval  Weapons  Lab..  Dahlgren,  Va . 

CLIMATOLOGICAL  WIND  AND  DENSITY  DATA  FOR 

TWENTY-FIVE  USSR  STATIONS.  "JO*^ 

by  Myrtle  D.  France.   May  63.  1v. 

NWL  Rept.  BO.  1859     Onelasslfiad  report 

Descriptors:   (*Wind.  fables).  Tropasphara. 
Density,  Tables. 

Cliaatologieal  wind  and  density  data,  by  saasoas. 
are  presented  for  twenty-five  USSR  statioas. 
Tabulations  of  aaans.  standard  deviations,  aad 
correlation  coefficients,  based  on  about  tea 
years  of  statistical  data  over  the  period  of  1950 
to  1962,  are  given,  by  pressure  levels  (froa 
sarfaca  to  100  alllibars)  for  wind  and  by 
geoaetric  heights  (froa  surface  to  16221  aetars) 
for  density.   For  purposes  of  description, 
graphical  pr asentatioas  of  typical  data  ara 
given  for  selected  cases.   These  data  ware 
obtained  froa  coapilatlons  aad  coaputations  by 
tha  National  Weather  Records  Caatar,  AshavlUa. 
(Aatkor) 


AD-408  ^32 
(TISTP/RLG) 


Div.   2 
OTS  prlea  #1 .10 


California  Inst,  of  Taek. .  Pasadena. 
SOME  DECIMETER  OBSERVATIONS  OF  VENUS  DURING  THE 
1962  CONJUNCTION. 

by  B.  G.  Clark  and  C.  L.  Spanear.  1963,  5p. 

UBelassiflad  report 


Observations  of  the  Owens  Valley  Radi4 
Observatory.  If 


ASTRONOlliY,   GEOPHYSICS  AND  GEO(2lAPHY  -  Division  2 


Descriptors:   (•Radio  astroaoay.  V^i 
Blackbody  radiatioa.  Taaperature. 
laterferoaetars.  latarf ereace.  Err* 
sigaala. 


II* 


The  flux  froa  Venus  was  aeaiured  a 
frequencies,  giving  blackbody  disk 
of  580  degrees  K  *  60  degrees  at  1 
degrees  K  *  100  degrees  at  18  ca  a 
K  «  100  degrees  at  21  ea.  An  atta 
to  aeasure  the  sise  of  the  plaaat 
length  of  9.^  ca  with  an  interfere 
baseline  of  518^  wavelengths  aliga 
Only  a  very  saall  part  of  the  aapl 
spactrua  was  observed,  but  the  obs 
aot  what  would  ba  expected  of  a  aa 
darkened  disk.   (Author) 
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AD-A08  UA9  Div.   2 

(TISTP/RLG)   OTS  price  $1.10 

ith  Weather  Wiag.  Colorado  Springs.  C<llo. 

AN  OBJECTIVE  AID  FOR  FORECASTING  STRONG  AND  GUSTY 

SURFACE  WINDS. 

by  Thoaas  H.  Siaaonds.  9  Aug  61.  2p. 

4WW  Techaical  paper  ao.  63  9 

Unclassified  riiiport 
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Descriptors:   (•weather  forecasting 
(•Gusts.  Velocity).  Microaeteorologly| 
logical  charts,  Wind  direction  indilcia 


AO-408-^8^     Dir.   2 
(TISTP/FEM)  OTS  price  $1.60 

Stanford  U. ,  Calif. 

RESOLUTION  OF  CYGNUS  A  WITH  A  52" 

by  G.  Swarup,  A.  R.  Tkoapsoa  and  R.  N 

Feb  63.  13p. 

Contract  AFA9  638  1059 

AFOSR  ^655 

Uaclassified  r 


Descriptors:   (•Noi 
(•Stars.  ResolutioB 
Astroaoaical  data, 
kigk  frequency,  Ult 
aateaBBs,  Attronoai 


se  (Radio).  latef  JTeroaeters) , 

).  Eaissitivil 

Very  kigh  freque^isy,  Super- 

rahigh  frequei 

cal  observatoi 


»ncy 
>r ieS, 


Direct 
3292  Me 
pound  i 
a  fira 
distaac 
was  fou 
rat  ion 
produce 
whose  s 
coapone 


reso 

/s  a 
nter 
date 
e  tk 
nd  t 
on  f 
d  by 
pect 
nts. 


lation  of 
sing  tke  5 
feroaeter 
raiaat ioB 
e  existing 
hat  the  re 
requeacy  i 
the  exist 
rua  differ 
(Author) 


Cygaas  A  at  a 
2  lack  fan  be 
is  reported, 
of  tke  actual 
data  were  ex 
ported  depend 
s  siaply  an  a 
eace  of  a  tki 
s  froa  that  o 


Wind). 
Mataoro- 
tors. 


Bracewel 1, 


Import 


Paraboli  c 


f r« 4aeaey  of 
aa  <  r  a  coa- 
On  tke  basis 

peO-to-peak 
aaii^td  and  it 
ence  of  sepa- 
ppeatance 
rd-d^aponent 
f  tWa  aain 


of 


AD-^08  ^99     Div.   2 
(TISTP/MS)  OTS  price  $1.10 

Foreign  Teck.  Div.,  Air  Force  Systeas  (ioaaand, 
Wright-Patterson  Air  Force  Base,  Ohio. 
IS  A  GRAVITY  SCREEN  POSSIBLE, 
by  Oleg  Kostko.   25  Apr  63.  5p. 
FTD  TT63  155 

Unclassified  re||lert 


Descriptors:   (•Gravity.  Analysis), 
eclipses.  Gravity),  (•Graviaet ric  an 
Solar  eclipses),  (•Gravity,  Inhibiti 
Instruaentat ion,  Measureaent. 


(•Solar 


1 1 


AD-^08  508     Div.   2,  30 
(TISIP/BLG)  OTS  price  19.10 

Planetary  Sciences  lac,  Saata  Clara.  Calif. 

ODARTERLY  PROGRESS  REPORT  TO  DEFENSE  ATOMIC 

SUPPORT  AGENCY. 

Quarterly  progress  rept.  for  Jaa-Mar  63, 

by  Marilya  E.  Westin.  Joha  W.  Hawes.  Nancy  L. 

Nuhn  aad  Eraest  Schlesiager.   15  Apr  63.  lOOp. 

Contract  DAi9  U6XZ186 

Onclassif led  report 

Descriptors:   ('Dsta  processing  systeas, 
SeisBographs),  (•Prograaaing  (Coaputers). 
Digital  coaputers).  Analysis.  Integration, 
Errors,  Data.  Magnetic  tape.  Integral  traas- 
foras,  Selsaic  waves.  Functions,  Tables. 
Plotters. 

The  progress  achieved  by  Planetary  Scieaces 
Incorporated  froa  January  through  March.  1963,  oa 
the  preliainary  analysis  and  interpretation  of 
the  digitized  strong-aot ion  seisnograas  is  de- 
scribed.  Research  and  analysis  for  seven  digital- 
coaputer  prograas  have  been  done.   Six  of  the 
prograas  have  been  flowcharted,  coded,  and 
debugged  on  the  IBM  1620.   The  seventh  (PSIOI5) 
was  processed  on  the  IBM  7090  and  CalCoap  plotter. 
(Author) 


AD-A08  509     Div.   2 
(TISTP/RLG)  OTS  price  *1.60 

RAND  Corp..  Santa  Monica,  Calif. 
GRAVITATIONAL  FIELDS  OF  EARTH  MODELS  AND  THE 
STRUCTURE  OF  THE  EARTH'S  INTERIOR, 
by  Deane  Oberste-Lehn.   Nay  63,  9p.  RM3642  PR 
Contract  AF49  638  700 

Unclassified  report 

Descriptors:   (•Earth  aodels.  Gravity), 
(•Litkosphere.  Earth).  Poteatial  theory, 
Seisaic  waves.  Satellites  (Artificial),  Veloc- 
ity. Distribution,  Anoaalies,  Density. 
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AO-408  52i     Div.   2 
(TISTP/JAB)  OTS  price  $3.60 

Interagency  Coaaittee  on  Oceanography, 

Washington,  0.  C. 

OCEANOGRAPHIC  SHIP  OPERATING  SCHEDULES,  FISCAL 

YEAR  1961. 

May  63,  26p. 

ICO  Paaphlet  No.  12 

UaclassiXied  report 


Division  2  -  ASTRONOMY,    GEOPHYSICS  AND  GEOGRAPHY 


Otscrlpterst   ("Occaiograph ic  vcttelt, 
Sckedal lag) ,  ("Oceaaology ,  Seiaatifie 
orgaaliat loat,  Operatioa. 
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AD-408  $27     OiT.   2 
(TISTP/KLG)   OTS  price  t5.60 

Aerospace  laforaatioa  Div.,  Masbiagtoa,  D.  C. 
SOVIET-BLOC  PABTICIPATION  IN  TH£  IQSY. 
22  May  63.  i7p. 
Task  25.  rcpt.  1 
AID  Sept.  P63  76 

Oaclassified  report 

Descriptors:   ("Scieatific  researck.  Sua. 
(*lesearck  program  adaialstrstloa,  Geopkysics}, 
Saaspots,  Solar  coroaa.  Solar  radiatioa. 
Coaets,  Magaetic  fields.  Eartk,  Torj'estrial 
■agaetisa,  loaospkere.  Absorption.  Drift, 
Ataospkere.  Ataospker ics ,  Aurorae.  Spectros- 
copy, Radar,  Cosaic  rays.  Meteorology.  Solar 
distarbaaces.  Tables,  Syapotia. 


AO-^08  551     Div.   2 
(TISTB/JHB)  OTS  price  $8.10 

lANO  Corp.,  Saata  Noalca,  Calif. 

OCEAN-CURRENT  MODELS  USING  POTENTIAL  VORTICITY, 

by  Robert  R.  Blaadford.   Juae  63,  79p'.  Meao.  bo. 

RM3156PR 

Coatract  AFi9  638  700 

Uaclassified  report 

Descriptersi   (*Oceaa  aodals). 

r«o-layer  aad  coatiaaous  aodels  of  tke  Galf 
Streaa  aad  oae-layar  aad  coatiaaous  aodels  of  tke 
Croaaell  Curreat,  respectifely,  are  defeloped 
froa  tkeoretical  cons iderat ioas .   Nuaerical 
results  obtaiaed  froa  coaputer  solutloas  of  tbese 
aodels  are  coapared  with  observed  data  aad  are 
fouBd  to  sboH  reasoBobly  good  agreeaeat.   Tke 
liaitatioai  of  tba  aodeliag  are  sat  fortk. 
(Aatber) 


AO-408  555     Di».   2 
(TISTP/FR)  OTS  prlea  M.10 

leaoapkere  Researck  Lab.,  Peaasylvania  State  0., 

Uaiversity  Park. 

AN  INVESTIGATION  OF  THE  INFLUENCE  OF  COLLISIONS 

ON  LOM  FREQUENCY  GROUP  HEIGHTS, 

by  J.  D.  Hardy.   15  July  63,  75p.  SR189 

Coatract  AF19  60A  8012,  ProJ .  7663,  Task  766301 

AFCRL  63  653  Uaclassified  report 

Descriptors:'   (•lonospbere.  Electron  density), 
Electron  density,  Refractive  index,  Ataespkeric 
•oaadlng.  Height  flading.  Radio  «avet.  Low 
f requeacy . 

Vlrtaal  keigkts  froa  five  different  aodels 


rtpreteatlag  realistic  ioaospkeres  are  coaputed. 
Coapatatlons  are  aade  including  collisions  aad 
neglecting  collisions,  and  tke  results  are  coa- 
pared to  deteraiae  tke  aagnitude  of  tke  errors 
produced  wken  collisions  are  neglected.   Liaita- 
tions  are  stated  wkich  aust  be  placed  upon  fre- 
quency and  aodel  shapes,  in  order  tkat  ray 
theory  aay  be  applied.   (Autkor) 


AD-^08  586 
(TISTP/RLG) 


Oi».   2,  9.  25 
OTS  price  $1.10 


New  York  U. .  N.  Y. 

HYOROMAGNCTIC  TURBULENCE. 

Fiaal  rapt..  1  Mar  62-28  Feb  63, 

by  l-dward  A.  Spiegel.  28  Feb  63,  5p. 

Coatract  AFi9  638  IO65 

AFOSR  ^763  Uaclassified  report 

Oescriptort:   (*Atropkysics.  Hydrodyaaaics) , 
("Stars,  Tarbaleace),  (*CoBvection,  Heat 
traasfer),  Tkeory,  Motioa.  Nuaerical  aaalysis. 
Solar  ataespkere.  Stability.  Propagatioa. 
Electroaagaetic  waves,  Solar  disturbances. 
Frequency,  Pkotons,  Density,  Sound,  Statistical 
aeckaaics. 


'AD-408  612     Div.   2.  25 
(TISTP/JAB)  OTS  price  15.60 

Saskatckewaa  U.  (Caaada) . 

BASIC  RESEARCH  ON  AURORA  AND  AIRGLOW. 

Final  rapt. . 

by  D.  H.  Huatea  aad  A.  Vallaace  Joaes.  30  Apr  63. 

^8p. 

Contract  Ari9  604  7265.  ProJ.  7661,  Task  76612 

AFCRL  63  609  Uaclassified  report 

Descriptors:   (■Aurorae,  Spectroscopy),  (*Sky 
brigktaess.  Spectroscopy),  (•Twiligkt,  Spec- 
troscopy), lafrared  spectroscopy,  Spectrna 
aaalyaars,  las truaeatatioa. 


Tke  priacipal  iastruaents  aad  facilities  are  de- 

scribed with  special  eaphasis  on  new  construction 

or  aodif icatioBS.   This  aquipaeat  includes  two 

higk  dispersion  grating  spectrographs,  two  types 

of  patrol  spectrographs,  ground-based,  aircraft- 

borne  and  ballooa-borae  infrared  spect roaeters. 

a  scanning  spectroaeter  for  the  visible  and  ultra 

violet  regioas  with  aeaory  uait,  two  types  of 

photoaeter  for  the  study  of  twilight  alkali  eais- 

sioas,  a  Michelson  interf eroaeter  for  tke  near 

lafrared  regioa  and  a  teaperature-aeasuriag 

pkotoaeter  for  the  aeasuriag  of  auroral  rota- 

tioaal  teaparatares.   Also  described  are  facili- 

ties for  producing  specialised  iaterfereaee  fil- 

ters, a  source  for  tke  Vegard-Kaplaa  beads,  ia- 

teasity  staadards  for  absolute  brigktaess  aeas- 

ureaeats  of  aurora  aad  a  systea  for  obtaioiag 

all-sky  pkotograpks  tkrougk  iaterfereaee  filters. 

^kere  is  also  a  brief  descriptioa  of  two  rocket- 

^  borae  pkotoaeters  wkick  are  uader  developaeat. 

Twiligkt  airglow  aad  dayglow  aeasureaeats,  ob- 

servatioas  of  auroral  eaissioas,  of  tke  aigkt 

airglow  aad  of  auroral  teaperatures  are  dis- 

cussed.  A  study  is  described  of  tke  possibility 

of  aaasuring  ataospheric  teaperatures  usiag  the 

vibrational  ratios  of  N(2]-f  beads.   New  quaati- 

tative  aeasureaeats  of  tke  Vegard-Kaplan  beads  ia 

tke  second  positive  beads  of  N(2)  with  the  photo- 

electric scanning  spectroaeter  aad  aeaory  are 

described.   (Author) 

AO-408  l16     Div.   2 
TISTP/MH   OTS  price  $8.60 

Aray  Map  Service,  Nashiagton,  D.  C. 

THE  APPLICATION  OF  OCCULTATIONS  TO  GEODESY. 


ASTRONOMY,   GEOPHYSICS  AND  GEOGRAPHY  -  Division  2 


by  S.  M.  Heariksaa  Dec  62,  97p. 
AMS  Tl  ^6 

Uaclassified 


r4  tart 


odesics) , 
rtial  dif- 


Baseriptors:  (•;iaar  eclipses.  \ 
Celastial  aeckaaics,  Hoob,  Stars,  I 
fereatial  equatioas.  Gel vaaoaeters 


A0-i08  637     Div.   2 
(TISTP/RLG)  OTS  price  $1.10 

4th  Heatker  Hiag,  Colorado  Springs,  Q^la* 

AN  OBJECTIVE  AID  FOR  FORECASTING  STK( RG  AND  GUSTY 

SURFACE  HINDS  AT  MeCHORD  AFB.  MASHINCON 

by  Tkoaas  H.  Siaaoads.   rev.  May  63,  '.^?. 

4MM  TP63  8 

Uaclassified  i^^port 

Descriptors:   ('Hiad,  Weather  fora< ^ttiag) , 
(•Gusts,  Velocity),  Data,  Gaograph]| 
■ateorology. 

Forecastiag  the  occarreace  of  operati 
cal  values  of  stroag  surface  winds  w: 
lag  gusts  preseats  a  aajor  problea  al 
Mashiagtoa.  This  iavest igat ion  was  < 
develop  aa  objective  aid  for  forecasi 
critical  valaas.   (Aatkcr) 


AD-i08  769     Div.   2 
(TISTP/FR)  OTS  price  $2.60 

Aray  Eagiaaer  Geodesy,  latalligeacc  ii  d  Mappiag 
Researck  aad  Developaeat  Ageacy,  Fer^  Belvair, 
Va. 

TESTS  AND  EVALUATION  OF  AN  EARTH  CUR1(4TURB  COR- 
RECTION DEVICE, 

by  I.  R.  Jarratt.  5  Fab  63,  17p. 
Task  4A623501D85301 
GIHRAOA  TeehBical  rapt.  10  TR 

Uaclassified  impart 

Oescriptorsi   ('Stereoscopic  aap  piittcrs, 
lastruaeatatioa) ,  lastruaeatat ion,  i:artk. 
Geodesies,  Mappiag,  Corroctioas,  Tq^ts. 
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AD-408  773     Div.   2 
(TISTP/TL)  OTS  price  $3.60 


Acoustics  aad  Seisaics  Lab.,  U.  of  Mi 

Arbor. 

SEISMIC    STUDIES   AND  EXPERIMENTAL    EVAlJ$ATI 

Fiaal    rapt., 

by  David  E.  Villis  aad  Jaaes  T.  Mils 

30p.  3649  22  F 

Coatract  AF19  604  6642 

AFCRL  63  672  Uaclassified  r 


i  port 

Descriptors:   (•Seisaie  waves,  Nacldar  explo 
sioas),  Experiaental  data,  Measureifats 


Dadarwater  explosioas.  Underground 


Eartkquakes.  Particles,  Velocity.  Iiiblas 

Aa  axtaasive  tkree-year  field  aeasur^aent  and 
data  aaalyses  prograa  kas  baea  coadudied  to 
iavastigata  tke  frequeaey  aad  aaergy  tpectra. 
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explosioas. 


aaplitude,  and  attenuation 
generated  by  quarry  skots, 
skots,  uadergrouad  nuclear 
•artkquakes.  Tkis  report 
tigation;  a  nuaber  of  tock 
prepared  wkick  preseat  tke 
A  statistical  study  of  ear 
explosion  data  revealed  tk 
ratios  of  the  aaxiaaa  skaa 
coapressioaal  waves  caa  be 
distiagaiskiag  between  tke 
at  distaaces  of  less  thaa 
in  aaplitude,  spectra,  aad 
seisaie  waves  were  found  t 
to  source  sise,  depth  of  s 
source,  geological  eaviroa 
recordiag  statioa,  aad  azi 
tke  scarce.  Siace  soae  of 
ceaflict.  it  is  difficult 
•atiata  oae  effect  froa  aa 
tigatioas  of  tkese  effects 
ate  tke  useful  applicatioB 
aaergy  data  for  discriaiaa 
(Aatkor) 
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AD-408  942      Div.   2 
(TISTP/MH)  OTS  price  $13.00 

Geoteckaical  Corp.,  Garland,  Tex. 

MICHITA  MOUNTAINS  SEISHOLOGICAL  OBSERVATORY 

REPORT  ON  PHASE  V. 

1  June  63,  145p.  TR63  54 

Uaclassified  report 

Descriptors:   ('Seisaelogical  statioa,  Uader- 
ground  explosioas),  (•Seisaie  waves,  Experi- 
aental data),  Data  processing  systeas, 
Detectioa,  Eartkquakes,  Research  prograa 
adainistratioa.  Laboratory  eqaipaent,  Ligktning 
arresters,  Aatennas. 
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AD-409   030  Div.      2 

(TISTP/JM)    OTS    price  $7.60 

Davos    Observatory    (Swi tierlaad) . 

THE   DIURNAL   AND   ANNUAL    VARIATIONS    OF  THE    SPECTRAL 

INTENSITY   OF  ULTRAVIOLET    SKY   AND    GLOBAL   RADIATION 

(BETWEEN    297.5    MU  AND    380   MU)    ON    aoUDLESS   DAYS 

AT   DAVOS,    1590   M   A.S.L., 

by  Paal  Baaer.  Jan  63,  82p.  TN2 

Ceatract  AF61  052  618 

AFCRL  63  654  Uaclassified  repart 

Deicriptarsi  •Ultraviclat  spectrascapy, 
•Cliaatology,  lateasity.  Tables,  Ultraviolet 
radiation.  Meteorological  cbarts.  Meteorologi- 
cal pkeaeaeaa,  Spectrua  BBalysers,  Diuraal 
variatiaai. 

The  eliaatological  features  of  the  spectral 
iateaiity  of  altravlalet  sky  aad  glebal  radia- 


Division  2  -  ASTROWMY,   GEOPHYSICS  AND  GEOGRAPHY 


tl«a  «r*  pr«i«Btt4  !■  tktt  paper  !■  the  fcra  of 
httirly  Tilao*  f»r  oTory  acBtk  tf  tke  jeir. 
Tk«t«  figarti  r«^t«  to  aoitkly  aoaoi  of  ataot- 
pkarle  oioao  aad  to  avorage  eoadltioat  of  groaad 
rofloxioa  aad  tarbidlty  darlag  tke  "wiater 
poriod"  (groaad  eoverod  attk  laoa)  aad  tke 
"aaaaor  period"  (groaad  free  froa  aaea). 
Olagraaa  akoalag  tke  diaraal  rarlatloa  of  tke 
lateaaltx  for  rarioaa  aaToIeagtka  aad  Its  ipoc- 
tral  diatribatloi  for  differeat  koars  of  tke  day 
are  preaoktod  for  Oeeeaber,  larek.  Jaae  aad  Sep- 
teaber,  akiek  aoatks  kare  kigk.  aedlaa  aad  lea 
aoatkly  aeaai  of  ataospkerie  osoae  aaoaat. 
ranker  diagraas  akoa  tke  aaaaal  varlatioa  of  tbo 
tateaalty  for  rarioaa  koars  aad  aareleagtka. 
Tke  latter  earvoa  lllaatrate  tke  eoablned  ef- 
fect of  tke  aaaaal  rarlatfoa  of  solar  decllaa- 
tioa.  ataospkerie  ostae  aad  groaad  reflexlea  oa 
tke  lateaslty  of  altrarlolet  sky  aad  global  ra- 
diatioa.   Tke  ratio  betaeea  tke  rertieal  eoapo- 
aeat  of  dfreet  altrarlolet  solar  radlatloa  aad 
total  diffaae  radlatloa  is  exaai aed  ia  Its  dl- 
arnal  aad  aaaaal  rarlatioa  aad  la  depeadeaee  oa 
■aTeleagtk.   Aa  laerease  of  tkis  ratio  aitk  ia- 
creaslag  valaes  of  solar  altitade  aad  aaveleagtk 
eaa  bo  stated  for  all  aareleagtba  betaeea  330  aa 
aad  370  aa.   Tke  laflaeaee  of  ataospkeri  e  osoae 
oa  tkis  ratio  is  skortly  discassed.  (Aatker) 


AI)-409  135     Oir.   2 
(IlSTf/n)  OXS  price  H.IO 

Aray  Materials  leseareh  Ageacy.  Raterteaa,  Mats. 
ON  THE  0II6IN  OF  TH«  EARTH'S  HACrtETIC  FIELD, 
by  B.  J.  Moiss.  Fob  63.  6p.  AUtA  TR63  O^t  UL 
rept.  131 
OA  ProJ.  1H0  2^01  Alio 

Uaclassified  report 

Ooscriators:   (•Terrestrial  aagaetlsa.  Lltke- 

tpkere).  Litkospkere.  Ires.  Lipoids,  Eloctreas, 
Ferroaagaetisa. 

It  is  saggested  tkat  tke  iaaer  core  of  tke  eartk 
aay  be  a  aea  klgb  prossare  pkase  of  irea.   Tko 
obserrod  daaslty  is  ia  accord  aitb  a  pkase  traa- 
sltioa  presaaod  to  be  associated  aitb  tke  traas- 
fer  of  t«e  of  tke  ' Jp'    eloctreas  of  tke  'argea- 
cere*  of  atoaic  isoa  to  tke  •3d-^s'  bead.   Tke 
kigk  prossare  phase  aoald  be  f erroaagaotic  aad 
bare  aa  ostiaated  Carle  toaperatiire  of  abeat 
3500  K.   Tko  oartb'a  aagaotic  field  aoald  arise 
froa  tke  roaidaal  aagaetiaatiea  of  tke  aaaagai- 
tized  forroaogaetic  cere.   Hagaetottrictive 
effects  eaa  eaase  variatieas  ia  aagaitade  and 
direetiea  of  tkis  field.   Plaaets  aitk  saall  aass 
aoald  act  dorolop  tke  presseres  reqaired  aad 
aoald  bare  ao  aagaotic  fields.   (Aatker) 


AI)-409  152     Dir.   2 
(TISTP/BH)  OTS  price  |1.10 

Foroiga  Toek.  •!».,  Air  Force  Systeas  Coaaaad, 

Mrigkt-PattersoB  Air  Force  Baao.  Okie. 

ONE  MOBE  POBTBAIT  OF  THE  IIOON, 

by  L.  StMskerskaya.  10  Hay  63,  6p. 

FTB  TT63  335  Uaelaasifled  report 

Traas.  froa  IxTOStiya.  p.  3.  9  Sep  62. 

Descriptors:   (•Moea.  Extraterrestrial 
topograpky).  ( •Pkotograpky ,  looa) ,  Telerisiea 
caaoras,  Tolorisioa  display  systeas,  lafrarod 
optical  systeas.  Astropkyslcs. 

A  pkotograpk  ef  tko  aoea  aas  obtaiaed  aitb  tke 
aid  of  aa  lafrarod  tolOTisloa  apparatas.  Pkotog- 
rapky of  eolestial  bodies  ia  tke  lafrarod  part 


AD-409  156 
(TISTP/JB) 


Div.   2.  18 
OTS  price  $3.60 


ef  tko  apoctraa  opoas  up  aea  prospects  ia 
study  ef  tke  craters  oa  tke  aooa*s  surface 
(Aatker) 


P« 
tke 


Aray  Eagiaeer  Geodesy,  latelligoace  aad  Nappiag 
Besearck  aad  Oorolopaoat  Ageacy,  Fort  Bolvoir, 

"  •  • 

610BETBICAL  QUALITY  OF  LUNAB  MAPPINC  BY  PHOTO- 
CBAMIBTBIC  iETHODS, 

by  E.  Bertll  P.  Hallort.  18  Sop  62.  3Ip. 
Task  8T35  12  001  02  ' 

GINBAOA  Besearck  aoto  ae.  9 

Uaclassifiod  report 

Oescriptorsi   (•Pkotograaaetry,  Qaality  coa- 
trol),  (•Luaar  eariroaaeat,  Nappiag),  Geodes- 
ies, Geoaetry.  Reliability.  Statistical 


•aalysis. 

At  presoat,  tke  proparatioa  of  laaa 
qaires  tko  aid  of  pkotograBaotrle  a 
sack  aappiag  as  aell  as  for  all  otk 
aappiag,  it  is  aost  iaportaat  to  do 
gooaetrical  qaality  to  bo  oxpoetod 
•ad  olotatioa.   Topograpkic  aappiag 
eartk  eaa  bo  ebocked  aitk  ordiaary 
aetkods,  bat  for  obvious  reasoas,  t 
qaality  of  luaar  aappiag  eaa  be  eke 
siailar  aaaaer  oaly  after  aaa  kas  1 
aoea.   Tkerefore,  tke  oaly  possibil 
deteraiae  tke  basic  accaracy  of  tke 
aatorial  aad  tko  eperatioas  to  be  u 
aappiag  aad  tbeo  apply  tko  leas  or 
gatioa.   Ia  tkis  paper  aa  atteapt  k 
to  apply  ordiaary  pkotograaaetr ie  t 
errors  aad  statistical  aetkods  for 
tioa  of  tke  flaal  gooaetrical  qaall 
pectod.   Siace  ao  inforaatioa  is  a* 
coraiag  tke  accaracy  of  tko  iaage  c 
of  tke  luaar  pkotograpks,  tke  coadi 
iatersectioa  of  roceas tracted  rays 
used  ia  a  aaaaer  siailar  to  tkat  ak 
Mccessfully  applied  for  tko  detora 
gooaetrical  qaality  of  ordiaary  aer 
graaaetry.   Tke  dorirod  feraula  sys 
proeedares  asod  are  of  aa  apprexiaa 
bat  give  iaforaatiea  about  tke  qaal 
pected  under  different  assaaptioas 
Ike  basic  gooaetrical  data.  (Autbor) 
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AD-^09  486    DlT.   2 
(TISTI/AMS)  OTS  price  $1.60 

Naval  Besearck  Lab..  Vasblagtoa,  0.  C. 

CONSTITUTION  AND  SUBFACE  CUEMICAL  PBOPEBTIES  OF 

SEA  SLICES.   PABT  1  -  BAY  OF  PANAMA. 

by  W.  0.  Garrett.  C.  0.  Tiaaoas,  N.  L.  Jarris  aad 

B.  E.  Kagarise.   23  May  63.  16p. 

NBL  Rept.  5925 

Uaclassifiod  report 

Descriptorii   ("Sea  Hater,  Aaslysis).  (•Orgaaic 
coapounds.  Sea  water).  (•Orgaaic  aaterials. 
Sea  water).  Test  aetbods.  Surface  properties, 
Solveat  extractioa,  Viscosity.  Filas.  Cbroaato- 
grapkie  aaalysis,  Maxes,  Oils.  Alipkatic  coa- 
poaads,  Fats.  Lipids.  Fatty  acids,  Data.  Tests, 
Mariae  biology.  Bacteria,  Fuagi.  Tkiekaess. 

Saaples  of  surface  water  were  collected  froa  botk 
slick  aad  aoaslick  areas  of  tke  Bay  of  Paaaaa  by 
tke  fcreea  aetkod  developed  at  NBL.   Aaalysis  la- 
dlcated  tkat  botk  sliek  and  aoa-slick  covered 
sarface  waters  coataia  a  siailar  aixtare  of  sar- 
face-active  ebealcals.   Extracted  substaacos  wore 
ideatified  at  fatty  acids,  lipids,  aad  aoapolar 
kydroearboat.  witk  toae  cheaical  unsataratioa 
skowiag  ia  tke  kydrocarboa  portioa  of  tbe  orgaaic 
aoleculet.   Tke  isolated  aaterial  foras  coaprotti- 
ble.  liquid-expaaded  filas  on  water  wkick  appear 
to  coataia  qaaatlties  of  aoapolar  aaterial.   Sar- 
face viscosities  of  tke  filas  were  low.  iadcative 
of  appreciable  aaouats  of  aasaturated  fatty  acids 


ASTRONOMY,   GEOPHYSICS  AND  GEOCRAPHY  -  Division  2 


aad  esters.   Gas  chroaatograpbic  stadiUs  skowed 
tkat  eack  saaple  coataiaed  a  coaplex  fixture  of 
sataratod  aad  aasatarated  fatty  acids  looataiaiag 
froa  8  to  20  carbon  atoas.   An  averagcj  lOf  approx- 
laately  16  carbon  atoas  per  aolecule  nas  found. 
(Aatkor) 


tie.  Mask, 


AD-A09  512     Div.   2 
(TISTP/MS)  OTS  price  $8.10 

Boelag  Scieatific  Beaearck  Labs.,  Seatli....  -... 
MAGNETIC  FIELDS  IN  THE  OUTEB  SOLAB  ATi|OSPHEBE, 
by  Ludaig  Oster.   Mar  63,  82p.   01  82  ;()216 

Uaelaasifled  rajpert 

Also  available  froa  tbe  aatkor. 

Oescriptorsi   (•Solar  ataosphere,  Aadlysis), 
(•Magaetie  fields.  Matkeaatlcal  aodeM).  Saa- 
apots,  Solar  dlsturbaaces,  Solar  coidna. 

Oa  tke  bosis  of  receat  obaorvatieas.  sljaple 
aatkeaatical  aodels  represeatiag  tke  Mgaetic 
field  diatribution  in  pkotoapkerie  layers  of  tke 
soa  are  proposed.   The  structure  of  tk4  resultlag 
fields  la  tke  outer  ataospkere  aad,  li  partlca- 
lar,  tke  bekavlor  of  aeutral  polats  is  discassed. 
Tke  expected  trapplag  of  ekarged  partlUles  is 
coapared  aitk  relevaat  observat leas.   'Several 
suggestioas  for  furtker  experiaental  aj^d  tkeore- 
tlcal  atudles  are  advaaced.   (Aatkor) 


AD- 409  533     Div.   2 
(TISTP/BLG)  OTS  price  13.60 


AflMOS- 

N'  " 


■BOBI 


BAND  Corp.,  Santa  Monica,  Calif. 

THE  EFFECT  OF  VERTICAL  AI B  MOTION  ON 

PHEBIC  DENSITY  DETEBMINATION  FROM  ' ' 

FLIGHTS, 

by  L.  C.  Kera  aad  B.  B.  Rapp.   Jaae  63 

Rept:  ae.  RM3687PR 

Coatract  AFi9  638  700 

Uaelaasifled  reUort 


Descriptors:   (•Ataosphere,  Deasity) 
(•Ataospkerie  aotiea.  Measureaent ) . 
logical  balloons,  Velocity,  Drag,  Fa 
bodies.  Eqaations,  Errors,  Mind. 
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AO-409  543     Div.   2 
(TISTP/JAB)  OTS  price  $6.60 


Texas  A.  aad  M.  Coll.,  College  Statioa„ 

THE  PETROLOGY  AND  PETROGRAPHY  OF  SEOIMffNTS  FROM 
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THE  SIGSBEE  BLANKET,  YUCATAN  SHELF.  MEXICO. 

by  Joseph  D.  Milliaat.   May  63,  60p.   Hept.  no. 

63  12T 

Coatract  Nonr211904  oad  NSF  Great  624892, 

Projs.  286.  287  aad  323 

Uaclassifiod  report 

Descriptors:   (epetrology) ,  (•Sediaeatatloa) . 

The  Sigsbee  blaaket  is  a  litho 
unit  of  the  iioloceneCto  Recent 
which  covert  the  outer  shelf  a 
slope  proviaces  of  the  Yucatan 
petrographic  study  revealed  th 
coapoted  doaiaantly  of  plaakto 
varyiag  pereeataget  of  calcare 
lithic  fragaoBts,  aoa-skeletal 
fragaeats,  tests  of  beatkoaic 
fragaeats  of  skellt  aad  skelet 
coral,  bryoxoans  and  echiaeids 
bouadary  of  the  uait  is  a  grad 
jaceat  skeletal  calcareaitet  t 
iaaer  tkelf;  tke  teaward  bound 
far  at  the  Sigtbee  Deep.  The 
gradet  froa  an  uaconforaity  oa 
thelf  and  outer  thelf  terrace, 
foraity  oa  the  outer  thelf  aar 
a  coaforaable  contact  near  the 
The  apper  bouadary  of  the  uait 
water  iaterfaee.  Terraeet  aar 
betaeea  -450  feet  to  -300  feet 
feet  aad  -210  feet.  Ia  the  de 
the  170  foot  and  300  foot  isob 
is  calcite-ceaeBted  liaettoaes 
The  Sigsbee  blanket  was  depoti 
ditioat  of  traasgrestioa  ia  po 
the  effect  of  the  traasgressio 
coBStituent  aad  fades  variati 
strikiag  variation  is  ia  the  r 
of  plaaktoBlc  tests  aad  shells 
lets  aad  ooida.   (Aathor) 


AD-409  633     Div.   2 
(TISTP/FR)  OTS  price  119.75 

Florida  State  U..  Tallahassee. 

THE  HYDROGRAPHY  OF  APALACHICOLA  AND  FLORIDA  BATS, 

FLOBIDA. 

Data  rept., 

by  H.  G.  Goodell  and  D.  S.  Gorsline.  Aag  61, 

3l6p.  Contribution  no.  1 

Contract  Nonr98807 

Unclassified  report 

Descriptors:   (*Hydrographic  surveyiag,  Oeeaa- 
ographle  data).  Oceans,  Ocenn  currents,  Teaper- 
ature.  Saliaity,  Deasity.  Chloriae,  Oxygea, 
Oceaa  waves.  Meteorological  paraaeters. 

Eight  hydrographic  surveys  aere  aade  in  each  of 
the  bays,  two  each  seasoa,  for  the  year  I960.   Ia 
each  bay  eight  stations  were  occupied  for  a  25 
hour  period  coaaeaciag  1200  of  the  first  date  to 
1200  of  the  secoad.   Slaaltaaeoas  hoarly  observa- 
tioas  aere  aade  by  2  aaa  crews,  oceupyiag  skiffs 
or  statioaed  on  bridges,  of  water  teaperatare, 
curroat  directioa  aad  velocity,  air  teaperatare, 
wiad  directioa  aad  velocity,  cloud  cover,  aad 
state  of  tke  sea.   Ia  additioa,  water  saaplea 
aere  takea  for  titratloa  ia  tke  laboratory  for 
cklorlaity.   Field  titration  for  dissolved  oxygen 
using  tke  Minkler  aetkod  was  uadertakea  on  n  por- 
tion of  eack  water  saaple.   Carrent  observatioas 
aere  aade  oaly  at  the  surface  aad  bottoa  of  each 
statioa  usiag  aelghed  calibrated  curroat  crosses. 
All  other  observations  aere  aade  at  the  sarface. 
5  feet,  10  feet,  20  feet,  and  bottoa  where  depths 
peraitted.   Large  gaps  ia  the  data  represeat  ex- 
treaely  bad  weather  conditions  ahea  observotioas 
aere  iapossible.   (Autbor) 
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A0-i09  688     01 V.   2 
(TISTP/AB)  OTS  priet  $4.60 

iarvar4  Coll.  ObtcrTttory.  Caabrl4ft,  Nats. 

CLASSIFICATION  OF  SOLAI  P«OIIINENCES  FOI  SONSPOT 

CYCLE  NO.  19  -  1958. 

by  0o>al4  H.  ■•■>•!  a.d  F.  Shirley  Joaai. 

Apr  63.  Up.  SeUatiflc  rapt.  ao.  20 

fjri."!i  *ci'  ^°*  ^'"'  ''••»•  ''**9'  T"k  76*901 
AfCIL  63  458 

Oaelaatlflad  rapert 

Daaerlptarst  ('Solar  dlttarbaaeat.  iavlairi). 
l»S«a  Solar  dlatarbaaaas) .  Solar  ataotpharo. 
Claiaifieatioa. 

A  tabalatloa  aad  aaalyili  of  tha  bahaTlor 

claiaifieatioa  of  praaiaaaeat  obiarvad  dariaa 
1958  at  tha  Saeraaaato  Paak  ObsarTatory 

Saaipot.  Naa  Naxleo.  ara  praseatod.   (Aathor) 


A»-i09  808     01 ».   2 
(TI$TP/tL6)  OTS  price  #2.60 

-^If!f!"  '■'•'■•i*»«  01»..  ■aahiagtoa.  0.  C. 
PHKNOIKNA  IN  TUB  UPPBI  AmoSPHEiE.   COMPILATION 

■eathly  rept.  ae.  35. 

1  Jaly  63.  27p. 

AID  P  63  87  Daelasaified  repart 

Oascriptorai   ('Upper  ataoaphere.  Abatractt), 
(•■et^erolo«y.  Beviewt).  Ai t rophysica. 
Ceophyties.  Solar  radiation,  lonoiphere. 
Ataotphere.  Electricity.  Terrestrial  aagaetisa 

SoTiet  developaeats  in  selected  probleas  in 
astraphysics  and  veophysics  are  reviewed.   The 
raviev  is  based  on  aaterials  received  at  the 
Aerospace  Inferaatioa  Division  in  March  1963. 
Topics  covered  are:   solar  radiation  and  the' 
laaasphere;  telUric  carrents;  ataospheric  elee- 
trieity:  aad  aeteorolofly  of  the  apper  ataosphere, 
(Aathor) 


AO-409  851     Oiv.   2,  12.  6 
(TISTP/JIA)  OTS  pfice  $2.60 

Aray  lagiaeering  Geodesy,  Intelligence  and  Happing 

■atearch  and  Oevelopaent  Agency.  Fort  Belvoir   Va 

T«B  INFLUENCE  OF  ATMOSPHERIC  BEFIACTION  ON 

BIBICTIONS  HEASUREO  TO  AND  FROM  A  SATELLITR 

by  Rellaut  H.  Schaid.  7  Feb  63.  17p, 

Task  4A623501A8  5201 

SIMIAOA  BN10  Uaclaasifiad  report 

Descriptorst   (•Ataospheric  refraction.  Photo- 
graaaetry).  (•Photagraaaet ry ,  Direction  find- 
ing), Trigonoaetry,  Reconnaissance  satellites. 
Mapping,  Heasureaeat .  Correction,  Earth. 
Geodesies,  Satellites  (Artificial). 

After  a  discasslen  of  the  basic  shortcoaiag  of 
the  aatheaatieal  expressioa  generally  ased  to 
eaapate  ataospheric  refraction  in  connection 
•Ith  satellite  observations,  an  approach  is  pre- 
sented for  coapatiag  corrections  for  refractioa 
for  both  the  geodetic  satellite  t rianfBlation 
aad  the  topographic  phatograaaet rie  satellite 
aethod.   For  target  paints  oatside  the  effective 
ataaspbere,  the  refraction  is  obtained  as  astron- 
aaical  refractioa  aiaas  a  carrectioa  aagla.  This 
carrectiaa  angle  is  a  fnnction  of  the  corrcspond- 
iBf  astraaeaical  refractioa  and  at  the  saae  tia*. 
caastitatas  the  aaeant  of  refraction  encountered' 
if  a  photagraaaet rie  caaera  is  placed  outside  the 
affective  ataosphere.   This  correction  angle  is 
iasaasitive  to  ehaages  ia  astronoaicai  refraction. 
It  is,  therefore,  concluded  that  the  deterai net i on 
of  refraction  froa  a  grouad  station  to  a  satel- 


lite is  aainly  affected  by  the  error  aade  in 
deteraining  astroaoaical  refractioa,  and  direc- 
tions observed  at  a  satellite  are  affected  oaly 
iasigaifieaatly  by  refraction  aaaaalies.   In 
addition,  approxlaati on  foraalas  are  given  for 
use  in  coanection  with  aod«<-*tely  sised  senith 
aaglas.   (Author) 

AO-409  859     Dlv.   2,  I5 
(TISTP/BLG)  OTS  price  $13.00 

Geaeral  Electric  Co.,  Santa  Barbara   Calif 

TABULAR  DISPLAYS  OF  GEOMAGNETIC  GEOMETRY 

by  Valter  F.  Dudsiak,  David  C.  Kleiaecke' and 

Theodore  J.  Kostigen.   1  Apr  63.  175p.  IN  63TMP  3 

Contract  0A49  U6X2109 

"***  1377  Uaclasstfiad  raptrt 

Daacriptorst   (aCeoaetry,  Tables),  (•Terrestri- 
al aagnetlsa,  Magaetic  fields).  Theory.  Intea- 
aity.  Functions,  lategratloa.  Polyaoalals, 
Statistical  processes.  Partial  differential 
equations.  Differential  equations.  Charged 
particles.  Motion. 
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AD-409  872     Oiv.   2,  6 
(TISTE/JMS)  OTS  price  $7.60 

Aray  Engineer  Geodesy,  latelligeace  and  Mappiag 

Besearch  and  Oevelopaent  Agency.  Fort  Belvoir   Va 

LIGHTMEIGHT  GYRO  AZIMUTH  THEODOLITE  (LEAB  NORTH-  ' 

SEEKING  GYRO  MODEL  NO.  11N6530A). 

Engineering  test  rept., 

by  Bobert  T.  Floaa  and  Ouane  C.  Bright.  21  Feb  63. 

67p. 

ProJ.  2S3020  01,  Task  186*3315057811 
GIMRAOA  Technical  rept.  11TR 

Unclassified  report 

Descriptorst   (•Theodolites,  Gyro  coapass«s. 
l»Gyro  coapasses.  Theodolites),  Tests,  Test 
aethods.  Calibration,  Reliability,  Snviron- 
aental  tests.  Magaetic  fields.  Test  facilitlet 
Portable  (Man  portable),  Contaiaers,  Klectroaic 
equipaent,  Batteries  and  coapaaents. 
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AD-*09  880     Oiv.   2.  12 
(TISTP/RLG)  OTS  price  $3.60 

Aray  Missile  Coaaand,  Redstone  Arsenal.  Huats- 
TiUe,  Ala. 

ATMOSPHERIC  ENVIRONMENT  FOR  PERSHING  MISSILE  *03. 


CHEMICAL  WARFARE 


by  Hubert  0.  Baglay  and  Novella  S.  Bil|toas. 

15  Apr  63.  28p. 

PraJ.  1B2  791910678 

AMC  Rapt.  no.  RR  TR  63  13 

Unclassified  redArt 


,Oascriptors>   (•Ataosphere  aodels.  Giiided 
aissile 
Meteorol 
ataotphe 
soades, 
charts. 


ranges),  (•Microaeteorology,  lata). 
ogy.  Surface  teaperatures.  Mijld.  Upper 
re,  Ataospheric  teaperature,  iladio- 
Meteorologicai  radar,  Heteordlogical 


EQUIPMENT  AND  MATERIALS  -  Division  3 

CHEMISTRY  -  Division  4 
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AD-*09  898 
(TISTP/RLG) 


Oiv.   2 
OTS  price  $6.60 


Texas  A.  and  M.  Coll.,  College  Station. 

A  STUDY  OF  SPATIAL  VARIATIONS  IN  MICROMp^EOROLOGI- 

CAL  PARAMETERS. 

Final  rept., 

by  HiUiaa  H.  Clayton,  and  Purachaad  0.  kilstry. 

30  Apr  63.  56p.  Rept.  no.  63  15F 

Contract  AF19  60*  5527,  ProJ.  aos.  7655  bad  860*, 

Task  aos.  76551  aad  860*0 

AFCRL  63  629  Uaclassified  repk^t 


Descriptors!  (•Microaeteorologv.  Met 
paraaeters).  (•Heat.  Convectioa),  ("T 
Analysis),  Experiaeatal  data,*Mind,  A: 
teaperature,  Teaperature,  Electroaaga 
Meteorological  iastruaents,  Meteorolo 
charts.  Evaporatioa,  Stability,  Veloc 
Tables,  Nuaerical  aaalysis. 

A  study  was  aade  of  the  turbulent  exeha 
fieieats  based  on  eaergy  balaace  aad  ae 
paraaeters  aeasured  at  Project  Greea  Gl 
reveals  that  the  ratios  of  the  exchaage 
cleats  are  functioaally  related  to  ther 
Ity.  thereby  coatradict iag  those  postal 
nhich  have  assuaed  coastaacy  of  the  rat 
all  stability  situations.   (Author) 
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3.    CHEMICAL  WARFAR 
EQUIPMENT  AND  MATERIALS 


A0-*08    09*  Oiv.      3,    32,    18 

(TISTB/DGH)    OTS    price   $10.10 

Science   Coaaun icat Ion.    Inc.,    MashingteaJ    0.    C. 
RECOVERY    AND    DECONTAMINATION    MEASURES    AnKB    BIO- 
LOGICAL   AND   CHEMICAL    ATTACK. 
Fiaal    rept. 
11    Mar   63.    1l5p. 
Coatract    OCO   0S62    183 

Unclassified  rap^: 

Descriptors!  (aCheaical  warfare  agantj^,  Da- 
contaaiaat ioa) ,  (•Biological  warfare  iieBts, 
Oecontaainatioa) ,  (•Oecontaaiaat ioa,  Cheaieal 
warfare),  (•Decontaainat ion ,  Biologicit  war- 
fare), (aBleachiag  agents,  Decontaaini t ion) , 
Hypochlorites,  Safety,  Civil  defense  ^^steas, 
Cheaotherapaut io  agantis,  Oiataeats, 


Practical  aeth 
logical  and  ch 
The  neceasary 
tained,  auch  o 
of  supply.   Th 
decontaaiBate 
careful  coasid 
and  aust  be  a 
defease  author 
tha  result  of 
and  effort  whi 
to  tha  consequ 
or  deferred, 
gaaized  decoat 
BOB,  equipaeat 
resources  for 
aay  be  vital  a 
iag  those  othe 
be  carried  out 
outweigh  the  d 


ods  are  known  for  dealia 
eaical  coataaiBat ion  aft 
aaterials  aad  equipaeat 
f  it  froa  Boraal  peaceti 
e  deciaioB  as  to  whether 
in  a  particular  situatio 
oration  of  all  the  facto 
coaaand  decision  by  the 
ity.  The  dacisioa  is  es 
a  techaical  appraisal  of 
ch  aust  be  axpeaded  Ib  c 
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AD-*09  969     Oiv.   3.  22 
(TISTP/AW)   OTS  price  $8.10 

Feltaan  Research  Labs.,  Picatiaay  Arseaal. 

Dover.  N.  J. 

OcVELOPHENT  OF  XMU*  HAND-HELD  GROUND  SIGNAL 

SERIES. 

by  Seyaour  Lopatin.  June  63,  71p. 

DA  ProJ.  50*  22  016 

PA  TM1193  Unclassified  report 

Descriptors:   (•Signals,  Rockets),  (•Pyro- 
technics, Signals),  Spi  n-s  t  abi  11  z<^d  aaaunition. 
Distress  signals.  Parachute  flares.  Rocket 
flares,  Aras,  Saoke  aunitions,  Saokes, 
Operat  i  on . 

The  report  contains  a  suaaary  of  aajor  events  in 
the  dpvelopaent  of  the  XM  Series  Hand-Held 
Signals  froa  tiae  of  prograa  initiation  to  the 
presont,  pertinent  aateriel,  physical,  opera- 
tional, and  perforaance  characteristics,  coa- 
parisons  of  several  types  of  signals  and  other 
significant  inforaation.  data,  and  docuaents. 
(Author) 


4.    CHEMISTRY 

AD-*07  836     Div.   *.  1*,  27 
(TISTM/AMS)  OTS  price  $1.10 

Naval  Research  Lab.,  Hashington,  0.  C. 

BENCH  SCALE  APPARATUS  FOR  THE  STUDY  OF  SLAG 

FORMATION  AND  SLAG  REMOVAL.  PART  I.  APPARATUS  AND 

OPERATION, 

by  R.  M.  Roe.  17  May  63,  6p. 

NRL  Rept.  592*         Unclassified  report 

Descriptors:   (•Boiler  tubes.  Slags),  (aLab- 
oratory  equipaent.  Boilers),  (•Test  aethods. 
Boiler  tubes),  (•Corrosion,  Boiler  tubes). 
Test  equipaent.  Vanadiua  coapounds,  Sodiua 
coapounds.  Sulfates,  Oxides,  Glass.  Silicates, 
Thickaess,  Oxidation,  Erosion,  Additives. 


A  bench  scale  apparatus  for  the  study 
'araation  and  slag  reaoval  has  been  de 
this  Laboratory.   The  apparatus  consis 
rectangular  firebox  heated  by  electric 
aace  panels  and  a  collecting  tube  heat 
glass  bloweris  blast  leap.   Teaperatur 
firebox  approxiaate  very  closely  those 
shipboard  boiler  operation.   Synthetic 
varying  coapositions  are  fed  into  the 
deposited  on  the  collecting  tube.   Mhe 
nace  is  operated  as  described,  the  dep 
both  before  and  after  reaoval  froa  the 
tube,  had  the  appearance  of  slag  froa 
ship's  boiler.   (Author) 
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Division  4  -  CHEMISTRY 

A0-i07  839     Oi».  U,    16 
(TISTB/NA)  OTS  price  $6.60 

K«at    Stat*    U. .    Ohio. 

TMI   UrtJCJ   or   COWAZINE  ON   THS   NSTABOLIM  OF   THE 

CflBIL, 

bj  Ckarlea  6.  Milber  aad  David  L.  Cardaer. 

1963.  60p. 

Caatraet  DAi9  193ad22l6 

Uaclacsified  report 

Oeicrlptorat   (•Traaqalliaert.  Pheaotkiaaiaes) . 
(•ledeatt.  Netabelita),  Aatoaoaic  aervea*  tjt- 

tea.  Oxygea  coasaaptloa,.  Taaperatare.  Oraas. 
Taxicit/.  •    w  . 

Oxygea  eoaaaaptiea  lacreaaes  Mith  a  decrease  ia 
aabieat  teaperatar*.   At  18  C  the  eeatroi  value 
for  oxygea  ceaaaaptloa  aas  3.49  al  0  cub  Z/ga/hr; 
at  26  C  the  coatrol  valae  aat  2.88  al  0  sab 
2/ga/hr.  Coapasiae  deprecaes,  at  drag  dote*  of  20 
aad  30  ag/kg.  oxygea  eoaaaaptiea  at  18  C.   Coa- 
paaiae  thoai  a  depresaaat  effect  for  10,  20  aad 
50  ag/kg  at  the  26  C  teaperature.   There  is  a 
proaeaaeed  rite  ia  oxygea  coasaaptioa  at  a  drag 
dose  of  60  ag/kg  at  botk  teaperatures.   Coapasiae 
ia  deiet  of  90-100  ag/kg.  begias  to  thou  toxicity 
effects,  especially  at  the  26  C  teaperatare. 
Statistical  aaalysis  (aaalysis  of  variaace) 
reveaJs  a  deflaite  iateractioa  betweea  drag 
aaaeaatratioa  aad  teaperatare.   Saall  desert 
redeats  appear  to  have  closely  related  aetabolic 
rates  as  far  as  oxygea  coasaaptioa  is  coaceraed. 
(Aether) 


A0-i08  08i 
(TISTM/BBN) 


Biv.      I,    17 
OTS   price  1.50 


Directorate  of  Hateriali   aad   Processes, 

Aereaaatlcal    Systeas   Div.,    Hrlgkt-Pattersea  Air 

Force   Base.    Okie. 

THK   SPICTROCHEMICAI.  OSTEKMI  NATION    OF   BOSON    IN 

■OLyBOKNUN. 

Flaal    rapt.,    Oct   62-reb  63, 

by  Jaaes   H.    Maatx.   Apr   63,    8p. 

PreJ.    7360,    Task   736005 

ASD  TOI63   290  Uaclasaifled    report 

■epert   ea   aateriala   Aaalyals   aad  Ivalaatiaa 
Teekaiqaei. 


tly^eai 


Descripterat      (•■elyl»deaaa.    Ckeaical    aaalysia). 
(*Beroa,    Spoctroaeopy),    Oeteraiaatioa,    Test 
aetkeda.    Heat   resiitaat   aetali   aad   alloyi. 

A   aetked    for    the   spectrocheaical   deteraiaatiea   of 
barei   la   aelybdeaaa   ia   described.      The  aethed 
prevtdoa    for   the  deteraiaatiea   of  beroa   ia   the 
50   to   500  ppa  raage   by  a   carrier  dlstillatiea 
teehaiqae  aith   a   precliiea   of  plas   or   aiaas    10$. 
(Aather) 


AD-iO«   321 
(TISTH/EJH) 


Div.   A.  25.  U 
OTS  price  $.50 


Naval  Research  Lab.,  NashiagtoB.  D.  C. 
rtlCTIONAL  PROPERTIES  OF  POLYETHYLENES  AND 
PtRFLUOROCARBON  POLYMERS, 
by  R.  C.  Beaara  aad  ■.  A.  Zisaaa.  i  Jaaa  63. 

lip. 

Navy  ProJ.  RR007  08  Uk   5501 

NRL  59i5 

Daclassified  report 

Bescripters:   (•Labrleaats,  Fllas).  (erilaa. 
Labrlcaats).  (•Orgaalc  coapoaads.  Labricaats). 
Labrieatiea,  Prictioa,  Steel,  Polyaers, 
Plaorldet,.  Adhesioa,  Theory,  Test  aethods, 
Pelyethyleae  plastics,  Halocarboa  plastics. 

Prletlea  aat  aeasared  at  25  C  for  ateel  slidiag 
ea  pelytetraflaorothyleae  (TFE),  a  copolyaer  of 
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AD-i08  322     Div.   i,  25 
(TISTH/ODN)  OTS  price  $1.10 

Cornell  U.,  Ithaca,  N.  ¥. 
THE  EFFECT  OF  AN  ELECTRIC  FIELD 
OPALESCENCE. 

by  P.  Debye  aad  K.  Kleboth.   7 
Contract  Nonri0117,  Task  NR051  : 

Uaclassi 


L 


THE  CRITICAL 


aae  63,  9p.  TR8 

60 

led  report 


14 


Descriptors:   ("Liquids.  Tkeofy),  (•Electric 
fields,  Liqaids),  Hatheaatica   aaalysis.  Di- 
electric properties,  Light,  Sdatteriag,  Eaergy. 
Light  pulses.  \^ 

Coaceatratiea  flactaatioas  in  liqaid  aixtarea, 
which  aay  be  observed  by  aeaas  of  light  scatter- 
iag,  iaclade  also  flactaatioas  of  the  dielectric 
coastaat.   If  aa  electric  field  is  applied,  the 
flactaatioas  of  the  dielectric  coastant  cease 
changes  of  the  electric  energy  density,  which  is 
coaaected  with  the  dielectric  constant  aad  the 
field  streagth.   In  the  expression  for  the  free 
eaergy  of  a  biaary  liqaid  systea  aa  additional 
tera  due  to  the  electric  energy  has  to  be  added 
to  the  tera  represeating  the  work  Involved  in 
coaceatratiea  ckanges.   The  work  necessary  to 
create  a  given  aaplitude  of  concentration 
fluctuations  is  ataally  rather  big,  aad  it  is 
oaly  in  the  vicinity  of  the  critical  point  that 
it  becoaes  saall  enough  to  becoae  coaparable  to 
the  electric  work  involved.   In  calcnlating  the 
possible  effect  of  an  electric  field  oa  tke  con- 
centration fluctuations  one  has  to  consider,  tkat 
botk  tke  dielectric  constant  and  the  field 
strength  are  fuactions  of  the  geoaetrical  dls- 
tributioB  of  tke  conceatrat ion  flactaatioas. 
(Aatkor) 


AD-i08  532     Div.   i,  25 
(TISTM/BRR)  OTS  price  |2.60 

Ceraell  0.,  Ithaca,  N.  Y. 

ELECTRICAL  AND  MAGNETIC  PROPERTIES  OF  POTASSIUM 

TUNGSTEN  BRONZE  AND  RUBIDIUM  TUNGSTEN  BRONZE, 

by  M.  J.  Sienko  and  Sheila  MacEaaess  Morehouse. 

20  Sep  62,  I6p. 

Coatraet  AF49  638  19I 

Uaclaasified  report 

Oescriptorst   (•Taagslates,  Electroaagaet ic 
properties),  Petassiaa  coapouads.  Rabidiaa 
aoapoaads,  Taagstea  coapouads.  Oxides,  Siagl* 
crystals,  Preparatioa,  Syathesis  (Cheaistry), 

llectrieal  properties,  Magaetie  properties. 


Crystal  structure,  Deasity,  Resistaaci 
(Electrical).  Electrical  coadactaaec,  fraaa- 
port  properties.  Theraoeleetricity,  errstal 
lattices. 

Siagle  crystal  coadactivities  were  aeasirad  for 
KO.iOM03  aad  Rb0.32M03  ia  the  raage  I50  to  370  K. 
Carrier  aobilities,  which  are  soaewhat 
higher  thaa  ia  the  Li  aad  Na  tuagstea  b^-loases. 
closely  follow  a  T  siah  to  the  2Bd  power,  (theta 
2T)  depeadeace.   Calculatioas  oa  the  ba>Js  of  the 
theory  of  Howarth  aad  Soadheiaer  stroagU  support 
the  assuaptioa  that  the  theraal  part  of|kha 
carrier  aobility  ia  the  tuagstea  broasel|  is 
priaarily  deteraiaod  by  polar  scatterini  froa 
optical  aode  lattice  vibratioas.   Magae  4c 
susceptibilities  have  also  beea  aeasurel  at  roo 
teaperature  for  Rb0.26M03  aad  K0.23  to  (l^i5M03. 
Results  are  as  predicted  by  the  Paul  i-P(i|erls 
theory  for  quasi-free  electroas.   (Authff) 

AD-i08  667     Div.  t, 
(TISTM/EJH)  OTS  price  $1.60 

Southaaptoa  U.  (6t.  Brit.). 

NITROGEN-CONTAINING   ORGANOMETALLICS   OF   lilLYBOENUM 
AND   TUNGSTEN.  ^ 

Fiaal    techaical    rapt.,    1   Apr-31   Mar  63, 
by   G.    W.    A.    Fowles.      31   Mar  63,    17p. 
Coatraet   DA91    591EUC2190 

Uaclaasified   repdft 

Oescriptorst      (•Metalorgaaic   coapouad^, 
Syathesis    (Cheaistry)),    ('Organic    coaplounds. 
Syathesis    (Cheaistry)),    (•Molybdeaua  coapounds, 
Metalorgaaic   coapouads),    (»Coaplex   compounds, 
Metalorgaaic   coapouads),   Cheaical    reaclDioas, 
Grigaard    reageats,    Nitrogea   coapouads,! 
Praseodyaiua  coapouads,    Tungsten    coapdunds. 


Chlorides,    lafrared   spectroscopy,    Bro 
Cheaical    aaalysis. 


ides. 


[jen 


ua    ia 


there 


Coapouads   were   prepared  coataiaiag  aolybk,^..— 
the    tor-,    quadri-,    aad   quinque-valent    states, 
and   tuagstea    ia    the   quadri-   aad   quinquevtaleat 
itates.      Successful    experiaeats   were   carried    out 
in   which    coapoaads    such    as   MoCl3(NPr2)2    mrt 
reacted   with    a    variety    of    organoaetal  1  ic  |coa- 
pouads.      Several    organoaetal  1  ic    coapouadil  of 
Mo    in    the   quinquevalent    state   were   preparad, 
e.g.    MoCl2(NPr2)2Pr.      All    available    specLral 
evidence    suggests    that    ia    sach   coapouads 
it    a   4  aolybdeaua-carboB    bond.      Nhere   arrll 
derivatives    of   Li    or  Mg  were    used,    new   s  i»idwich- 
lype   coapouads    appear    to   have   foraed.      Mtilybde- 
■ua(V)    chloride,    tuagstea(VI)    aad    (V)    chlbride 
tad   broaide   were    reduced   by    reactioa   wit  li  excess 
of   alkyl    cyaaide   with    the    foraatioB    of   cthiplexess 
of    the    type   MXi,2RCN;    the    coapouads    with    " 
■-propyl    were    fairly   soluble    ia    organic     ik>lv*ats. 
(Author)  '' 


A0-i08    670  Div.      i,    U 

(TISTM/EJH)    OTS    price  $8.10 

loaics.    lac.    Caabridge.    Mass. 

PURIFIUTION    OF   ORGANIC   COMPOUNDS    BY   MCMUANE 

PERMEATION. 

Final    rapt., 

by   Joka   L.    Eisoaaaaa.       18  Apr    63,    78p. 

Coatraet   DA18    108cal6626 

Uaclaialflad  rcpai 

Descriptors!      (•■eabraaes.    SealperaeabJii ty) , 
(•SealperaeabiUty,    Meabraaes),     (•OrganJe   coa- 
pouads.   Purlflcatiea),    (•Filas,    SeaipeD^ea- 
blllty).    Osaetic    pressure.    Separatiea.    furi- 
ficatlea,    Polyetkyleae   plastics,    Hydroc^rboaa. 
NIxtures.    Deasity.    Pressure,    Crystals. 

This    report   preseatt   data   obtaiaed   dariai    a 
*t«dy  of  liquid-pkase  aeabraae  peraeatiej  ia 
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Bkick  tke  effects  of  various  operatiag  coadi- 
tiaas.  ckarge  aixtures.  aad  fila  properties  were 
exaalaed.   Selected  biaary  aixtares  were  perae- 
ated  tkrougk  tkia.  aoa-porous.  plastic  filas  aad 
tke  peraoatioa  rate  aad  selectivity  of  tke  syt- 
tea  recorded.   It  was  foaad  tkat  pera-selectivlty 
iacreased  aad  peraoatioa  rate  decreased  as  tk* 
crystallinity  or  density  of  kydrocarboa  filas 
was  iacreased.   Tke  effect  was  aost  coasisteat 
whea  hydrocarboa  viaaries  were  aaed.   Peraeate 
pressure  was  fouad  to  have  a  aarked  effect  oa 
selectivity  aad  soae  iaflueaee  oa  rate.   Peraoaat 
pressure  also  affected  selectivity  aad  rate  but 
less  thaa  peraeate  pressare.   The  aagaitude  and 
directioa  of  both  of  these  pressure  effects 
varied  with  the  type  of  fila  eaployed.   (Author) 

AD-AC8  900      Div.  /,.    U 
(TISTM/EJH)  OTS  price  $2.60 

Melloa  last,  of  ladustrial  Research,  Pittsbargh, 

(No  title). 

Technical  rept .  no.  9,  1  Sep  62-28  Feb  63. 

28  Feb  63,  1v. 

Contract  Noar2693  00,  Task  NR356  ^07 

Uaclattified  report 

Oetcriptort:   (•Polywert,  Molecular  ttructure). 
(•Orgaaic  coapoundt,  Polywert),  Syntketit 
(Cheaittry),  Molecular  weigkt.  Vitcotity. 
Meltiag,  Metalorgaaic  coapoundt,  Lithiua 
coapoundt,  Chlorination.  Chloridet,  Photphorut 
cowpoundt.  Polywerization.  Arowatic  coapoundt, 
Matheaatical  analytit,  Inttruaentat ion. 
Mechanical  propertiet,  Meatureaent. 

Relationthip  of  the  aathort*  retearch  on  aolec- 
ular  ttructure  and  aelt  vitcotity  of  polyaert 
to  earlier  retearch  by  Toboltky  is  discutsed. 
■ethodt  for  waking  aonodisperte  polyttyrenet 
•f  aolecular  weight  of  1000  or  lower  were 
developed  at  well  at  aethodt  for  introducing  a 
chloroaethyl  group  on  the  arowatic  ring  of  a 
predeterained  fraction  of  the  ttyrene  unitt  ia 
•  polyttyreae  chain,  with  negligible  crott- 
llnking.   A  aonodisperte  polyttyrene  backbone  of 
ao  ocular  weight  1,^  x  10  to  the  5th  power  coa- 
taining  on  the  average  one  -CH2C1  group  per  ^00 
ttyrene  unitt,  wat  reacted  with  an  excett  of 
• 'Bonoditperte' •  polyttyryl  lithiua  "branchef 
to  yield  a  product  containing  a  cowb-type 
polywer.   (Author) 


AD-^08  935     Div.  U.    7 
(TISTM/AM)  OTS  price  $5.60 

Peaatylvania  U. ,  Philadelphia. 

STUDIES  OF  THE  FUNDAMENTAL  CHEMISTRY  PROPERTIES 

AND  BEHAVIOR  OF  FUEL  CELLS. 

Seai-aaaual  pregrett  rept.  ao.  1,  1  Oct  62- 

31  Mar  63, 

by  J.  O'M  Bockria.   31  Mar  63,  55p. 

Uaclassified  report 

Oetcriptorti   ('Fuel  cellt,  Ckeaical  proper- 
tiet). Catalysis,  Adtorptioa,  Electrodes, 
Gold,  Platiaua,  Elect rockeai stry.  Test  aetkods. 
Orgaaic  coapouads.  Electrical  doable  layers. 
Tkeory,  Electric  poteatial,  Oxidatioa. 


AD-i08  975     Div.  U,    U 
(TISTM/%(H)  OTS  price  $2.60 

Florida  U. ,  Gainetville. 

THE  SYNTHESIS  OF  UNSATURATED  FLUOROCARBONS. 
Fiaal  rept., 

by  Paul  Tarraat,  J*ha  Savory,  David  Sayert, 
Mard  Oliver  aad  Ed  Iglebart.   31  Mar  63,  I9p. 
Coatraet  DA19  1290M500,  ProJ.  7  93  1 5  OOi 

Unclattified  report 
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0«tcrlptorst   (•Elastoacr* ,  Syatheilt  (Cheats- 
try}},  (•Silaacs,  Chaaieal  rcactioat).  ("Flao- 
rid«i,  Orgaalc  ceaponads),  (•Orgaaie  ceapeaads, 
ElaitoBvrt},  Halogaaated  hydrocarbaas. 
Chlorides.  Nitroso  radicals,  Etheaes.  Hechaai- 
cal  propartias.  Stability.  lafrared  spectres- 
capy.  Nyclear  aagaotic  resoaanca.  HalacHlar 
straetare. 


The  parpose  • 
for  the  prepa 
poaads  ceatal 
elefias  Mhleh 
elasteaers  «h 
atares.  The 
Cr2-CFSi(CH3} 
A  cyclobatyl 
bateaylsilaae 
to  give  CF2C1 
a  cyclobatyl 
pheaeae  treat 
2-trif laoroae 
Lithiaa  aethy 
f laoroolef ins 
doable  aad  tr 


t   this  project  is  to  coaduct  research 
ratioa  of  unsaturated  orgaaie  coa- 
aiag  F  aad  to  prepare  various  fluero- 

aay  give  oil  aad  fael  resistaat 
ich  retaia  elasticity  at  low  teaper- 
reactiaa  of  CF2-CFCH2Si (CH3}3  I  and 
3  II  Hith  batadieae  was  studied, 
derivative  Mas  foraed  froa  the 

Nitrosyl  chloride  reacted  with  I 
CFNOCH2-CH2Si(CH3)3.   1  also  foraed 
diaer  oa  heating.   Trif luoroaceto- 
ed  with  ethyleae  chlorohydria  gave 
thyl-2-pheayl-1 , 3-dioxolane. 
lacetylide  reacted  with  a  nuaber  of 

to  give  coapounds  containing  both 
iple  bonds.   CAuthor) 


AO-^09  121      Oiv.   A 
(TISTH/ODN}   OTS  price  $3.60 

Restera  Reserve  U. .  Cleveland,  Ohio. 

THE  KINETICS  OF  THE  OXYGEN-P&SOXIDE  COUPLE  ON 

CABBON, 

by  Eraest  Teager,  Philip  Kroate  aad  K.  V.  Rao. 

15  Jaa  63,  36p.  TE16 

Coatract  Noar239100,  ProJ .  NR  359  277 

Unclassified  report 

Descriptors:   ('Oxygea,  Reduction  ( cheai st ry) ) , 
(•Electrocheaistry,  Carbon),  (•Carbon.  Elec- 
trocheaistry) ,  ('Reaction  kinetics.  Oxygen), 
Polarixat ion.  Diffusion,  Electric  currents, 
Peroxides,  Electrodes,  Graphite,  Sol«tioas. 


The  reduction  of  02  to  H02 
process  were  studied  in  al 
pyrolytic  carboa  as  well  a 
graphite  ia  which  the  pore 
paraffia  ia  order  to  restr 
reactioas  to  the  outeraost 
disc  techaiqae  was  used  wi 
boa.  Hith  both  types  of  c 
palarisatioa  was  found  to 
Uf  [l/(iL  -i)Jwhere  i  sub 
llaitlag  current  density. 
■eats  oa  the  paraffin-fill 
a  kiaetically  coatrolled  1 
which  is  directly  proporti 
eoBceat rat ioa  and  independ 
conceal  rat ioa  for  0.1  to  U 
sigaificaace  of  the  result 
tive  to  possible  aechanisa 
•■pport  the  hypothesis  tha 
step  is  an  one-electron  pr 
foraatioa  of  a  peroxide  ra 
[02(-}  or  02H]  which  is  pr 
electrode  surface.  (Author 


(-)  aad  the  reverse 
kaline  solutions  on 
s  porous  carbon  and 
s  were  filled  with   v^ 
ict  the  electrocheaical 
surface.   The  rotating 
th  the  pyrolytic  carbon 
arbon  the  cathodic 
be  a  linear  function  of 
L  is  the  diffusion 
The  anodic  aeasure- 
ed  electrodes  indicate 
iaiting  current  density 
onal  to  the  H02(-) 
eat  of  hydroxylion 
.0  H  KOH.   The  kinetic 
s  are  discussed  rela- 
s.   The  cathodic  data 
t  the  rate-deteraiaiag 
ocess  leading  to  the 
dical  interaediate 
obably  adsorbed  on  the 
) 


AO-409  130     Oiv.   4 
(TISTH/EJN)  OTS  price  $1.60 

Los  Angeles  State  Coll.,  Calif. 

SYNTHESIS  OF  CARBORANES  FROM  DIHYDROCARBORANES, 
by  Thoaas  Oaak.  F.  Jaaes  Gerhart,  and  Robert  E. 
Milliaas.  1  Jane  63,  8p.  Technical  rept.  no.  4 
Contract  Noar336400,  Task  NR052  427 

Unclassified  report 

Dcseripterst   (*Orgaaic  coapouads,  Orgaae- 
boraaas),  Pyrolysis,  Mass  spectroscopy,  Chro- 
■atographic  aaalyals,  Holecalar  straetare. 
Nuclear  aagaetlc  resenaace,  Holtlaf. 

Carboraae-2;5  it  the  aajor  volatile  carborane 


foraed  froa  the  pyrolysis  of  dihydrocarboranes- 
2,4.   The  preteace  of  triaethylaaine  during  the 
pyrolysis  significantly  increases  the  yield  of 
sya-carboraae-2,4.   The  carboraaes  sya-C2B3H5, 
aatyB-C2B4H6,  sya-C2B4N6  and  C2B5H7  were  prepared 
ia  a  sileat  electric  discharge  ia  very  low  yields. 
It  was  decided  that  catalytic  reaoval  of  H2  or 
reaoval  of  BH3  by  a  Lewis  base  aight  lead  to  the 
preparatioa  of  C-alky Iderivatives  of  C2B4H6  and 
C2B3H5.  respectively.   Since  loss  of  H2  and  BH3 
are  considered  to  occur  in  the  related  boron 
hydrides  aerely  by  heating,  a  preliainary  experl- 
aeat  was  undertaken  to  deteraine  which  reaction 
was  preferred.   No  alkyl  derivatives  of  C2B3H5 
were  detected  froa  the  dihydrocarboraaes.   Alkyl 
derivatives  of  syaaetrical-C2B4H6  were  isolated; 
however,  ao  alkyl  derivatives  of  unsyaaetrical- 
C2B4H6  were  observed.   C-alkyl  derivatives  of 
C2B5H7  were  produced  in  unanticipated 
abundance.  (Author} 


AO-409  198     Oiv.   4 
(TISTP/EJH)   OTS  price  $1.10 

Foreign  Tech.  Oiv.,  Air  Force  Systeas  Comnaad, 

Mright-Pattersoa  Air  Force  Base,  Ohio.  , 

DERIVATIVES  OF  PERFLUOOICARBONIC  ACIDS, 

by  I.  L.  Knunyants  and  M.  P.  Krasuskaya. 

26  May  63.  6p. 

FTO  TT63  463  Uaclassified  report 

Treat,  froa  Ixvestiya  AN  SSSR,  Uta,  no.  1, 
pp.  190-192,  1963. 

Descriptors!   ("Fluorides,  Synthesis  (Cheais- 
try)),  (*Orgaaic  coapounds,  Synthesis  (Cheais- 
try}),  Alphatic  coapouads.  Acids,  Nitrogea 
coapouads. 


AD-409  199     Oiv.   4 
(TISTP/HSS)   OTS  price  $1.10 

Foreign  Tech.  Div.,  Air  Force  Systeas  Coaaand, 

Mright-Patterson  Air  Force  Base,  Ohio. 

INCREASING  THE  RATE  OF  COMBUSTION  BY  INTRODUCING 

AN  INERT  ADMIXTURE, 

by  N.  N.  Bakhaan.  27  May  63,  6p. 

FTO   TT63  460  Unclassified  report 

Trans,  froa  Doklady  Akadeaii  Nauk  SSSR,  145l6, 
pp.  1328-1330,  1962. 

Descriptors!   ("Coabust i on ,  Heat  of  reaction). 
Catalysts. 


AO-409  436     Dlv.   4.  2j 
(TISTM/RGR)  OTS  price  $3.60 

Ballistic  Research  Labs.,  Aberdeen  Proving 

Ground.  Md. 

MICROMAVE  INDUCED  DISSOCIATION  OF  n-HEXANE, 

by  Arthur  D.  Coates.  Nov  b2,  37p. 

ProJ.  512  10  001 

■IL  1181  Unclassified  report 

Descriptors:   (*Organic  coapounds,  Decoaposi- 
tion),  (eHicrowaves,  Decoaposi t ion) ,  Hydro- 
carbons, Pyrolysis,  Free  radicals,  Alkanes, 
Mercury,  Hydrogen,  Photocheai stry.  Laboratory 
equipaent,  Alkeaes. 

Hexane  was  dissociated  by  a  2450  aegacycle  per 
second  aicrowave  discharge  aaintalaed  at  one  torr 
aabient  pressure  in  a  flow  systea.   Individual 
coaponents  were  detected  in  the  product  alxtare. 
Dissociation  of  the  hexane  results  priaarily  froa 
electron-aolecule  collisions,  and  froa  theraal 
reactions  in  the  discharge  zone.  The  type  of  dis- 
sociation products  foraed  froa  the  hexane  suggest 
that  free  radical  reactioas  assaae  aa  iaportaat 
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y  large  aaabtlr  of 
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AD-409  481     OlT.  4,  25 
rice  $3.60 


(TISTM/IJH)  OTS  pri 


I   the   re- 

(Aather) 


■iaaetota   U.,    Miaaeapelit. 

NON-SAOIATIVI   ELECTRONIC   ENERGY   TRANS^R    IN 

ORGANIC   LIQUIDS  AT   HIGH    "DONOR"    CONiXNTRATIONS. 

Fiaal    rept., 

by  Saaford   Llptky.      May   63,    1v. 

Coatract  Ari9  604  8356,    ProJ.    6694,   Tiiik   669403 

A FOIL   63   610 

Oaclattlfied   rtpert 

Detcriatort!      ("riuereaceace,    Orgaa  k   coa- 
pouadt),    (*LuaiBetceace,    Orgaaie   cotipouadi), 
("Orgaaie   ceapouadt,    ladtatioa   effetti), 
Orgaaie   tolveatt,    Bxcitatiea,    Elaet»ai, 
Eaergy,    Traatport   prepertiet,    Ultra*|elet 
radlatioa,    Gaaaa    rayt,    Selatloaa,    Qheachlag, 
laatraaeatatloa,   Laberatery  eqalpaehk. 

The  efficieacy  of  electroaic    eaergy  tliaifer    froa 
the   Ilqaida    beaseae,    tolueae,    p-xylea4  aad  aeti- 
tyleae   to   p-terpheayl   were   deteralaed   both    for 
UV   excltatloa   la   the    firit    abtorptlon   band   aad 
for  Ct-137   gaaaa    excitation.      In  addlttea,    the 
efficieacy  with   which    oxygea   quepcheiithe   treat- 
port    precett   wat   deteralaed    for    both   «pdei    of 
excitatioa.      Both   energy   traatfer  andjoxygen 
qaeachiag   coattantt   are   larger   thaa  w^hld    be   pre- 
dicted  oa   the   batlt   of  a   diffatioa   limited   rate. 
Oilutloa  of  the  aroaatic    Ilqaidt   with   liexaae 
reduced   the   rate   of  eaergy   traatfer.      Ilechaaitat 
of  eaergy   traatfer   atlliilag    the  ttatcrh   of  the 
balk   toiveat   are   briefly   reviewed.      Ru|ative 
tciatiUatloB   efficieaciet   were   deterii|aed    for 
tolatioat   of  p-terpheayl    ia    beaxeae,    1 oluene,    p- 
xyleao  aad   aotltyieae.      The   coaatracti »b   of  the 
flaorlaeter   it   detcribed   aad   the   ealti  Ioa   tpec- 
traa   of  pare   liquid    beaxeae   preieatod,       (Anther) 


AO-409   586  Div.      4,    25 

(tiSTP/RLG)    OTS  price   $3.60 


Uppsala  U.  (Swedea). 

SIMPLE  MOLECULAR  ORBITAL  CALCULATIONS 

ELECTRONIC  STRUCTURE  OF  IRON-PORPHYRI 

by  Kiaio  Ohno,  Yukito  Tanabe,  and  Fuk 

Sasakii   1  Dec  62,  28p.   TN92 

Coatract  AF61  052  351 

ARL  63  130  Uaclassified  ri 

Dotcriptort!   ("Electroas,  Molecula 
tare),  ("Molecules,  Orbital  traject 
("Porphyrias,  Electroas),  Dipole  ao 
Distribatioa,  Nuclear  eaergy  levels, 
leal  aodels,  Nuaerical  aaalysis.  Mo] 
rotatioB,  lategrals.  Tables,  Molecul 
spectroscopy,  Spia. 
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ferro-porphyria  seeas  to  be  reasoaable.   The 
fact  that  the«positioB  of  the  Soret  peak  is  ia- 
seasitive  to  the  sixth  ligaad  can  be  understood 
froa  the  resaltiag  orbital  eaergy  levels.   The 
difficulty  of  fiadiag  a  reasoaable  charge  dis- 
tribatioa for  ferri-porphyria  it  ditcatsed. 
(Aathor) 

AO-409  724     Div.   4 
(TISTI/EJH)   OTS  price  $1.10 

Foreiga  Tech.  Oiv.,  Air  Perce  Systeas  Coaaand, 
HrightrPetterton  Air  Force  Bate,  Ohio. 
METHOD  OF  OBTAINING  PERFLUOOICARBONIC  ACIDS, 
by  I.  L.  Kauayaati.  V.  V.  Shokina,  aad  Li  Chu 
Yuaa.  22  Hay  63,  3p. 
FTD  TT63  457 

Oaclaitified  report 

Doscriptorti   ("Orgaaie  coapounds,  Synthesis 
(Cheaistry)) .  ("Fluorides,  Organic  coapouads) 
("Acids,  Orgaaie  coapounds),  Oxidation, 
Potassiaa  coapouads,  Peraanganates ,  Alkenes. 

Perflaorixed  dicarboaic  acids  caa  be  widely  used 
ia  reactions  of  polycoadensatioa  for  the  obtaia- 
iag  of  Boacoabustible  heat-resistaat  polyaers- 
polyestors  aad  polyaaides.   Perf luorodicarboaic 
acids  are  obtaiaed  by  oxidixing  with  KMn04  per- 
f luorolef iaes  with  a  naabor  of  carboa  atoas  equal 
to  or  greater  thaa  eight  and  the  aultiple  four. 
(Author) 


AD-i09  823      Dlv.   4 
(TISTM/RGR)  OTS  price  $1.10 

Peaasalt  Cheaicals  Corp.,  Philadelphia,  Pa. 

A  NER  CLASS  OF  DOUBLE-BRIDGED  COORDINATION 

POLYMERS  BASED  ON  CHROMIUM ( III ) , 

by  A.  J.  Saraceao  aad  B.  P.  Block.  Juae  63,  4p. 

TR38  i 

Coatract  Noar268700,  ProJ.  NH356  408 

Uaclassi-f led  report 

Descriptors:   ("Polyaers,  Syathesis  (Chea- 
istry)}, ("Orgaaie  coapounds.  Organic  phos- 
phorus coapounds),  ("Metalorganic  coapounds, 
Polyaers),  Chroaiua  coapounds.  Arsenic  coa- 
pounds, Coaplex  coapounds. 


AD-409  861       Dlv.   4 
(TISTM/OON)  OTS  price  $1.60 

Naval  Ordaance  Lab.,  Corona,  Calif. 

HYDROTHERHAL  SYNTHESIS  OF  VEATCHITE  AND  ITS 

CALCIUM  ISOMORPH. 

by  C.  R.  Parkerson.   1  June  63,  14p. 

NOLC  583  Unclassified  report 

Descriptors:   ("Minerals.  Synthesis  (Cheais- 
try)), ("Strontiua  coapounds,  Borates), 
("Calciaa  coapounds.  Borates),  ("Ferroelectric 
aateriels.  Borates),  Boric  acids.  Hydroxides, 
Hydrates.  Density,  Refractive  index.  X-ray 
diffraction  analysis. 


The  hydrated  stron 
3B203.2H20).  aad  i 
203.2H20)  have  bee 
synthesis  at  260  C 
the  reaction  of  Sr 
a  ISO  by  the  conver 
4H20)  in  H3B03  sol 
isoaorph  wat  prepa 
reaction  of  Ca(OH) 
by  the  convertion 
H3B03  solution  at 
of  the  synthetic  v 
isoaorph,  as  deter 
Btiag  water  at  the 


tiaa  borate,  voatchite  (SrO.- 
ts  calciaa  isoaorph  (Ca0.3B- 
n  prepared  by  hydrotheraal 

Voatchite  was  prepared  by 
(0H)2  and  H3B03  solution  and 
sion  of  tunellite  (Sr0.3B203.- 
ution  of  260  C.   The  calciua 
red  in  a  siailar  aanner  by  the 
2  and  H3B03  solution  and  also 
of  gowerite  (CaO.3B203.5H20)  is 
260  C.   The  observed  densities 
eatchite  and  the  calciua 
ained  with  a  pycnoaeter  and 
liquid,  were  2.77  *0.04  aad 
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2.31  *C.02g/cc  respectively,  f*r  0.5-g  taaplet 
of  fiat  crystals.   Tka  blgliast  aad  lOHCSt  iadlcas 
of  rafractioB  (vfeita  liflit)  for  tka  syatkatie 
vaatchite  aad  its  calciaa  iaoaarpli  vara  datcr- 
■iaad  to  ba  1 . 5i6  aad  1.619  *0.003.  aad  1.555  aad 
1.620*0.002.  raspaetlvaly.   (Aatkor) 


AD-i09  867     Di».  i 
(TISTP/AAR)  OTS  prico  #1  .  60 

Vayao  Stato  U. ,  Oatroit,  Ricli. 

EXPERIMENTAL  INVCSTICATIONS  ON  THE  LIGHT  SCATTER- 
ING OF  COLLOIDAL  SPHERES.   VI.   DETERMINATION  OF 
SIZE  DISTRIBUTION  CURVES  BY  MEANS  OF  TORBIDITT 
SPECTRA. 

by  Hortoa  L.  Mallach  aad  Milfrlod  Heller. 
25  Jaae  63.  lOp.   Tecbaieal  rapt.  ae.  5  51 
Ceatract  Near351100,  ProJ .  051  380 

Oaclaasifled  report 

Oeaeripterst   (*Celleids,  Stracteral  prop- 
erties). Light,  Seatteriag,  Spectra,  Distrlba- 
tion,  Detoraiaattoa. 

The  ■sefalaess  of  tarbldity  spectra  for  deter- 
■iaiag  siBo  distrlbatloa  carves  is  explored.   Thi 
■ethod  is  foaad  to  be  eqaivaleat  ia  perforaance 
to  that  based  apea  spectra  of  the  scattering 
ratio  (depolariiatioa)  if  the  spectral  tarbldity 
■axlaaa  is  althia  or  aear  to  the  spectral  raage 
lavest  igated.   SiaiMltaaooas  iavest  igat  ion  of 
tarbldity  spectra  aad  acatteriag  ratio  spectra 
provides  a  welcoae  check  oa  the  distribatioa 
Carve  derived  froa  either  aethod.   (Author) 


AO-^09  871      Div,  U,    25 
(TISTH/EJH)   OTS  price  $3.60 

Uppsala  U.  (Svedea). 

FLASH  PHOTOLYSIS  STUDY  OF  THE  REACTIONS  BETMEEN 

PHOTOEXCITED  FLUORESCEIN  (AND  SIMILAR  DYES)  AND 

SELECTED  SUBSTRATES  HHICH  ARE  ON  THE  ONE  HAND 

ELECTRON  DONORS  AND  ON  THE  OTHER  HAND  ELECTRON 

ACCEPTORS. 

Final  techaical  rept.,  1  Feb  62-31  iaa  63, 

by  Stig  Claeston.   31  Jaa  63,  3^p. 

Ceatract  0A91  591EUC2162 

Daclassified  report 

Doicriptort:   (*Oyes,  Photocheaistry) ,  (*Photo- 
eheaistry,  Oyet),  (*Oxidatioa-redaetloa  reac- 
tioas.  Dyes),  ("Orgaaic  coapoaads.  Dyes),  Flao- 
reteeace,  Excitatioa,  Salfuric  acid,  Reactioa 
kiaetics,  Oxygea,  Iroa,  Phosphorescence, 
Absorptiea  spectraa,  Oxidatioa. 

Priaary  processes  oecarring  ia  the  phato-oxida- 
tiOB  aad  photoredaction  of  xaatheae  aad  aeridiae 
dyes  ia  aqaeoas  solatioas  aero  studied  by  aeans 
of  the  flash  photolysis  techniqae.   Interaediary 
prodacts  aero  characterised.   The  triplet  state 
of  flaorescein,  appearing  ia  the  photolysis  of  the 
dye  in  deoxygenated  H2S0^  aas  studied  with  respect 
to  absorptioa  spectrua  aad  decay  rate.   Photo- 
oxidatioa  of  flaoreseeia  by  oxygea  wi    studied  ia 
acidic  as  veil  as  ia  alkaliae  solutioa.   Photo- 
oxidatioa  of  fluoresceia  by  iroa(lll)  was  studied 
ia  0.1  to  10  M  H2S0^.   Dye  photo-seasit iaed  re- 
daetioa-oxidatioa  reactioa  betaeea  iroa(lll)  and 
ethyleaedlaaiae  tetraaeetic  is  reported.   The 
seaioxidised  fora  of  fluoresceia  appeared  in  the 
photo-oxidatioa  of  fluoresceia  by  duroquiaone  as 
■ell  as  la  the  precoediag  reactioa.   laflaeace  of 
the  carboxyl  group  of  fluorescein  on  the  photo- 
eheaical  activity  of  tke  dye  and  the  photoacti vi ty 
of  xaatkeae  dyes  Here  investigated.   (Author) 


A0-^09  89^     Div.  i. 
(TISTH/RGR)  OTS  price  $3.60 

Midaest  Research  Inst.,  Kansas  City,  Ho. 
SYNTHESIS  OF  ELASTOMERS  CONTAINING  Si-N  BONDS  IN 
THE  MAIN  CHAIN. 

Saaaary  rept.  ao.  2,  29  Jaae  62-30  Juae  63, 
by  L.  1.  Breed  aad  1.  L.  Elliott.   15  Jaly  63, 
27p. 

Ceatract  DA23  0720RD1687,  MRI  ProJ.  2531  C 

Uaclassified  report 

Descriptors!   (*PoIyaers.  Silaaes),  (*Orgaaie 
coapoundt,  Synthesis  (Cheai st ry) ) ,  (•Silaaes, 
Polyaers),  Orgaaic  aitrogea  coapouadi, 
Coadeasatioa  reactioas.  Spectra  (lafrared), 
Ueat-resistaat  plastics,  Hetalorganic  coapounds,, 
Polyaerisat loB,  Molecular  structure. 

Polyaers  aitb  iatriasic  viscosities  ia  tolaeaa 
of  up  to  1.80  have  been  prepared  by  the  condensa- 
tioa  of  silaxaaes  with  orgaaic  diols.   Eleaental 
aaalyses  aad  infrared  spectra  are  reported  for 
several  of  the  polyaers,  and  their  hydrolytic  and 
theraal  stability  are  discussed.   The  prepara- 
tioas  of  a  polyaer  froa  p-pheay lenebi s(diaothyl- 
aethylaaiaosilaae) ,  aad  the  reactioas  of  cyclic 
silaxaaes  aader  the  iaflueace  of  acids  and  bases 
are  also  described.   (Aathor) 


AD-409  900     Div.   4.  25.  8 
(TISTM/EJH)  OTS  price  #9.10 

Radley,  J.  A.,  Researck  Inst.  (Gt.  Brit.). 

CATALYSIS  AT  SEMICONDUCTOR  SURFACES, 

Fiaal  technical  rept.  1  Mar  62-28  Feb  63, 

by  G.  Elliott  aad  J.  A.  Radley.  31  Hay  63,  1v. 

Rept.  ao.  FTR2GE  ED 

Ceatract  DA9I  591EUC2267 

Uaclassified  report 

Descriptorsi   (*Seaicoaductors,  Surfaces), 
(*Geraaaiua,  Sarface  properties),  ('Orgaaic 
coapounds,  Seaiconduc t ors) ,  ('Oxidation, 
Seal  conductors) ,  Aroaatle  coapounds,  Filas, 
Photoelectric  effect.  Diodes  (Seaiceaductor) , 
Photocheaistry,  Elect rocheaist ry.  Single 
crystals,  Reeoabiaat ioa  reactions,  Seaicea- 
ductor devices,  Proeessiag,  Laboratory 
equipaent . 
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AD-^09  921      Div.  A 
(TISTM/ODN)  OTS  price  12.60 

British  Coluabia  U.  (Caaada) 
VOLATILE  FLUORO  COMPOUNDS. 
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by  R.  G.  Cavell  aad  H.  C.  Clark.  Apr  6^,  27p. 

Tech.  rapt.  ao.  5 

Ceatract  Noar265900,  ProJ.  NR052  ^03 

Uaclassified  retalort 


fUc 


Descriptorsi  (*Vaaadiua  coapounds, 
('Fluorides,  Vaaadiua  coapounds),  (* 
Vaaadiua  coapouads),  (*Tkeraockeaist 
diaa  coapouads),  ('Tkeraodyaaaics,  V 
coapouads),  Deasity,  Viscosity,  Sar 
Hydrolysis,  Heat  of  foraatioa,  Ckeai 
tioas,  Eaargy,  Crystal  lattices,  Hea 
tioB,  Reports,  Experiaeatal  data. 


5.   COMMUNICATK)NS 


AD-^07  8i0  Div.      5.    8 

(TISTE/JBM)    OTS    prica  $26.00 

Raytheon  Co.,    Norwood   Mass. 

STUDIES   IN   DEEP   STRATA   RADIO   COMMUNICA^ONS. 

Fiaal    rapt. , 

by   Joseph  T.    deBettoaceart   aad  Rayaoad 

Satcliffa.      Oct    62.    1v. 

Ceatract  AF19  60^  8359,    ProJ.    ^610 

AFCIL   63   60 

Oaclassif led    ri 


Ulides). 
:hlorides, 
ry,    Vaaa- 
laadiua 

e   teasiOB, 
tial    reac- 

of    reac- 


Descriptorsi  ("Radio  coaauaicatio 
Uadargrouad  structures),  ('Aateaaa 
grouad  structures),  ('Radio  traasa 
Litkospkero) ,  Radio  waves,  Hatkeaa 
aaalysis.  Loop  aateaaas,  Atteauati 
trical  properties,  Surface  propert 
alactric  properties.  Geology,  Eart 
geology,  Ataospkerics ,  loaospkaric 
Electrical  coaductaace.  Very  low  f 
Rock  (Geology),  Aataaaa  radiatioa 
Propagatioa,  Coaauaicatioa  tkaory. 
Ranges  (Distaaca),  Site  selectioa, 
cables.  Radio  traasai tter s ,  Noise 
Test  tquipaeat  (Electroaics) ,  Elac 
iapedaact,  Log  frequeacy,  Extraaal 
frequaacy,  Dipola  aateaaas. 
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AD-407   950  Div.      5.    8,    16,    30 

(TISTE/OHO)    OTS   prico  $10.10 

Araour    Research   Foundatioa,    Chicago,    I 

STUDY   OF   CREATURE   COMMUNICATIONS. 

Rept.    for    1    Juae   62-1    Hay   63. 

Juae   63.    118p. 

Coatract  AF33  657  8807,  ProJ.  4335.  Ta 

ASD  TR61  620,  P2       Uaclassified  r 
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Descriptorsi  ('CoaauaicatioB  systea 
(•Bioaics,  Detectors),  ('Photoelectr 
tarials.  Optical  equipaeat),  Codiag, 
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AD-A08  3U     Div.   5 
(TISTE/OHD)  OTS  price  $o.60 

ITT  Coaaunication  Systeas  Inc.,  Paraaus,  N.  J. 

OBJECTIVES  GUIDE  AND  PERFORMANCE  SPECIFICATIONS 

FOR  TRANSPORTABLE  COMMUNICATION  FACILITY. 

31  May  63,  63p.  63TR174 

Contract  AF19  626  5,  Task  U 

ESD  TDR63  358  Uaclassified  report 
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Part  A  of  this  docuaent  contaias  aa  aaalysis  of 
requlreaeats  for  dependable,  traasportable  coa- 
auaicatioa facilities  that  can  be  deployed 
globally  dariag  natioaal  eaergencies  aad  con- 
tingencies.  It  also  provides  engineering  stand- 
ards and  design  -eriteria  and  recoaaends  research 
aad  developaeat  ia  sapport  of  sach  facilities. 
The  desiga  objectives  and  criteria  coafora  with 
the  requlreaeats  for  an  iaproveaont  in  the 
aobility,  reliability,  and  channel  capacity  of 
coatingency  coaauaicatioa  facilities.   They  are 
presented  as  guidelines  to  assist  ia  the  realisa- 
tion of  both  short  and  long  tera  objectives.  Per- 
foraance  criteria  believed  to  be  within  the 
present  technology  are  presented  in  sufficient 
detail  to  perait  conversion  into  equipaent 
perforaance  specifications.   Part  B  is  a  perfora- 
aace  sped f icatioa  for  a  recoaaended  transport- 
able-aodular  (TRANSHOD)  coaaunication  coaplex  to 
fulfill  the  perforaaace  criteria  established  in 
Part  A.   This  coaplex  is  intended  for  the  Air 
Ttrct  inventory  between  1965  and  1970.   (Author) 


AD-i08  320     Div.   5 
(TISTE/OHD)  OTS  price  $9.10 

ITT  Coaauaicat  ita  Systeas  lac,  Paraaus,  N.  J. 
AIR  TRANSPORTABLE  COHHUNICATIONS  SYSTEH 

AN/TSC-24(V). 
1962,  99p. 

Uaclassified  report 

Descriptorsi   ('Radio  coaaaaicat ioa  systeas, 
Hobile),  ('Specifications,  Radio  equipaent). 
Shelters,  Aatennas,  High  frequeacy.  Very  high 
frequency.  Ultrahigh  frequeacy.  Radio  receivers. 
Radio  traasaitters,  Siagle  sidebaad  coaauai- 
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catioa  triteai.  rr«q«e«cy-tliif t  keyers.  Gea- 
*rat*rt.  Telcfrapk  eqalpaeat.  Telephoae  eqaip- 
■•Bt,  Tawed  Tehielea,  Teletype  systeai,  Fac- 
•  ialle  eqaipaeiit.  Multiplex. 


This  coaaaaicat ioai  fae 
for  coatiageacy  asage. 
to-poiat  high  freqaeaey 
vided  at  well  at  groaad 
aad  UHF  liakt.   The  ATC 
a  Mediaa  Power  Shelter, 
■aiateaaace  aad  Supply 
The  ReeeiTer-Coatrol  Sh 
eqaipaeat  for  two  2   wir 
as  the  followiag  telegr 
chaaael  freqaeaey  divit 
tiae  divisioa  aultiplex 
teraiaals  for  use  with 
A  subscriber  equipaeat 
teat  aear  the  Receiver 


ility  it  des 
Ship-to-sho 
radio  cireu 
-to-air  and 
U-100  coaple 
Receifer-Co 
and  Diesel  g 
elter  houses 
t/A  wire  cir 
aph  teraiaal 
ioa  aultiple 
,  aad  two  si 
the  VHF  aud 
cable  head  i 
Coatrol  Shel 


igaed  priaarily 
re  aad  poiat- 
its  are  pro- 
short-haal  VHF 
aent  iaclades 
ntrol  Shelter, 
enerators. 

voice  teraiaal 
cuitt  as  well 

capacity:   16 
X,  A   chaaael 
agle  chaaael 
UHF  equipaeat. 
s  located  ia  a 
ter.  (Author) 


AD-408  328     Div.   ^.  12 
(TISTE/JRS)  OTS  price  $1.60 

Liege  U.  (Belgiu^). 

COLLISIONS  BETMEEIi  MEST  FORD  NEEDLES  AND 

HICBOMETEORITES. 

by  A.  Sauval.   10  May  63.  10p.   TN2 

Coatract  AF61  052  587 

AFCRL  63  6^9  Uaclasslficd  report 

Descriptors:   (•Coaauaicatioa  satellites  (Pas- 
sive). Meteorites).  (•Meteorites,  Coaaunlca- 
tioa  satellites  (Passive)),  Dipole  anteaaas, 
Hypervelocity  projectiles,  Probability,  Life 
expectancy,  Matheaatical  predictiea,  Polarisa- 
tioa,  Aluaiaua,  Copper. 

Efforts  were  directed  toward  the  study  of  the 
belt  of  needles  froa  Project  Vest  Ford.   Over  a 
period  of  eight  years  there  are  sufficient  colli- 
sioas  of  aicroaeteorites  with  the  aeedles  to 
break  aest  of  tkea.   (Author) 


AD-408  4^5     Div.   5,  8 
(TISTE/CAM)  OTS  price  $1.60 

Cruft  Lab..  Harvard  U..  Caabridge.  Mass. 
PULSE  PROPAGATION  INTO  HATER, 
by  Haas  J.  Schaitt.   18  Mar  63.  l6p.  TR^OS 
Coatract  Nonrl866  26.  Proj .  NR371  015 

Unclassified  report 

Descriptors:   (*Elect roaagaet ic  pultes.  Propa- 
gation), ("Propagation,  Kater),  Electrolytes, 
Sodiaa  coapoands.  Chlorides,  Coaxial  cables. 
Electrical  conductance.  Atteauators.  lategrals. 
Theory.  Pulse  generators. 


The  traataistioa  of  short  unidirect 
wave  paltes  iato  water  and  solution 
chloride  hat  beea  iavestigated  expe 
The  tiae  seqaeace  of  the  traasieat 
iacideat  pulses  with  a  duration  of 
secoads  is  observed  at  various  dept 
electrolyte.   The  dispertioa  of  the 
ly  due  to  the  ioaic  conductance  of 
For  very  rapid  polarizing  forces  th 
associated  with  the  hindered  rotati 
water  aolecules  also  contributes  to 
sion.   Unlike  the  exponential  atten 
soidal  signals  in  conducting  aedia, 
pulses  the  aaxiaua  response  ultiaat 
inverse  cube  law  with  increasing  de 
periaental  results  fre  coapared  to 
traasieat  response  obtained  froa  an 
theory.   The  agreeaent  is  excellent 


ional  plane- 
s  of  sodiua 
riaentally. 
response  for 
several  naao- 
hs  in  the 

pulse  is  aaia- 
t he  solut  ion . 
e  relaxatiOB 
on  of  the 

the  disper- 
uatioB  of  sinu- 

for  short 
ely  follows  an 
pih.   The  ex- 
the  calculated 

approxiaate 
(Author) 


AD-408  5?j     Div.   5.  30.  6 
(TISTB/PCR)  OTS  price  18.60 

Systea  Developaeat  Corp.,  Santa  Moaica,  Calif. 
INDIAN  OCEAN  STATION  BUFFtR  (lOSB)  MILESTONE  L, 
by  R.  C.  Wise.   20  May  63.  51p.  Rept.  bo.  TMI 2^5 
000  00 
Coatract  AF19  628  16^8 

Uaclassifled  report 

Descriptors:   ("Teleaeter  systeas.  Coaouters). 
('Coaputers,  Data  traasaissioa  systeas). 
Radar  statloas,  Radar  tracking,  Teletype 
systeas.  Magnetic  tape,  Prograaaiag  (Coa- 
puters).  Modales  (Electroaic) . 


The  ladian  Ocean  Statioa  (lOS)  B 
a  CDC  160C  coaputer  systea  which 
vehicle-orieated  link  between  a 
station,  a  160A  coaputer  aad  the 
sis/Techalcal  Advisor,  Data  Pros 
Multi-Ops  coaplexes.  The  progra 
process  prepass  aad  teleaetry  da 
vehicle  aad  site  each  tiae  it  is 
lOSB  is  a  aodificatloa  of  the  ex 
Buffer  Systea.  Although  the  sys 
lateBded  to  support  lOS,  it  can 
ttatioas  with  teletype  equipaeat 


uffer  Systea  is 

provides  a 
reaote  trackiag 

Data  Aaaly- 
entation,  and 
a  systea  will 
ta  for  oae 

operated.   The 
isting  Bird 
tea  is  priaarily 
support  other 
.   (Author) 


iO-^08  6^3 
(TIsTE/OHD) 


Div.   5.  8 
OTS  price  $1 . 10 


Phileo  Corp.,  Philadelphia.  Pa. 

AN  ENVELOPE  DETECTOR  UTILIZING  AN  * 

Jaae  63.  7p. 

Contract  AF30  602  2331 

RADC  TDR63  222 

Uaclassifled 


IDEAL' 'DIODE. 


report 


Descriptors:   (•Diodes,  Synthesis).  Multiplex. 
Traasistor  aaplifiers.  Feedback  aaplifiers. 

This  techaieal  aote  describes  an  ideal  diode  which 
was  synthesized  for  use  as  an  envelope  detector 
in  the  receiver  portion  of  the  AN/TRC-56  aulti- 
plex.  A  functional  description,  circuit  diagraa, 
and  test  results  are  given.   (Author) 


AD-409  153    Div.   5.  6.  P.  25 
(TISTP/JEA)   OTS  price  $1.6C 

Roae  Air  Developaeat  Ceater.  Grlffiss  Air  Force 

Base.  N.  Y. 

POLARIZATION  CONSIDERATIONS  FOR  A  DUAL  CHANNEL 

RECEIVING  ELEMENT. 

by  Edward  J.  Christopher  and  John  A.  Potenza. 

Jane  63.  Hp. 

Proj.  ^506,  Task  A5060/, 

RADC  RAL  TM63  9       Unclassified  report 

Descriptors:   (•Coaaunication  systeas.  Electro- 
aagnetic  pulses).  ("Electroaagnet ic  waves, 
Wave  transalssion) ,  (•Polarization,  Electro- 
aagnetic  waves).  Phase  shifting.  Electric 
switches,  Radio  receivers.  Radar  receivers, 
Radlof requeacy  power.  Signal  to  noise  ratio. 
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(Author) 


AD-A09  680      Div.   5.  8,  U 
(TISTE/OHD)  OTS  price  $2.60 

Aray  Electronics  Research  aad  DevelopBea|q  Ageacy. 

Fort  Moaaouth,  N.  J. 

REINFORCED  PLASTIC  MAGNETIC  TAPES. 

by  A.  Rutch,  E.  Beekaaa  aad  C.  P.  Latcar|>|.  Jaa  63. 

26p. 

Task  3A99  15  003  05 

AELRDL  TR232^  Uaclassifled  repoHt 

Descriptors:   (•Magaetie  tape.  Reiaforsiag 
aaterials).  Deforaatioa,  Creep.  Glass  |t|extiles. 
Plastics,  Mechaaical  properties. 
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6.    DETECTION 


AO-^07  974     Div.   6,  2 
(TISTP/JEA)  OTS  price  $6.60 


Stanford  Research  Inst..  Menlo  Park.  Cal 
A  METEOROLOGICAL  STUDY  OF  COLO  CLOUDS  AS 
TO  SATELLITE  INFRARED  HORIZON  SENSORS, 
by  Joha  E.  Alder.   Feb  63.  54p.   SRI 
Coatract  AF19  628  1681.  SRI  Proj.  4304 
AFCRL  63  413  Uaclattified  repoMt 


Oetcriptort:   ("Cloud  cover.  lafrared 
tioa).  (•lafrared  radiation.  Cyclones) 
(•Cyclones.  lafrared  scanning).  Meteo 
satellites.  lafrared  detectors,  Statis 
dittribut ioa,  lafrared  spectroscopy. 
Air  aass  aaalytii,  Tropopaute.  Teapera 
Meteorological  chart*. 
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(Author) 
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AO-408  277     Div.   6.  8 
(TISTE/JBM)  OTS  price  $1.60 

Mitre  Corp.,  Bedford,  Mass. 

A  LON  PHASE  SHIFT  BANDPASS  LIMITER, 


f. 

RBLATED 


logical 

lical 

«. 

ure. 


r  d 


MMP 


1 


ut 
zdn 


tes  ia- 

200  K). 
tea- 

roa  cold 

aew 

to  aea- 

oudt  are 
i   a 

i^ce  ia 
(leate 
d  and 

radia- 

it urb- 
tler- 
4net, 

tribu- 

old 

llut- 

atii  it 
4dt  at- 

3  pacific 
d.   A 
of  aa 
ildiag  ex- 
a  pole- 
teadiag 
•- 


o^f 
di 


C] 


ti 


DETECTDN  -  Division  6 

by  E.  H.  Beatley.  May  63.  9p.  Rept.  no.  H5748 

Contract  AF19  628  2390,  Proj.  750 

£SD  TDR63  235  Unclattified  report 

Detcriptort:   (•Liaitert,  Radar  equipaeat), 
iBteraediate  frequeacy.  Phase  ihiftert,  Beaa 
power  tubet.  Baadaidth.  High  frequency.  Very 
high  frequency.  Electron  beaat. 

Effortt  coBCerned  the  developaent  of  a  device  to 
provide  aaplltude  Ilaitiag  of  the  MITRE  experi- 
aeatal  radar't  lateraedlate  frequency  ilgnal 
over  a  wide  dynaaic  range.   A  bandpati  liaiter 
wat  detigned  having  very  low  phaie  thift  over  a 
wide  range  of  Halting  by  usiag  beaa  deflectloo 
tubet.   The  technique  wat  ettablithed  at  4  act 
aad  it  Is  believed  that  this  value  can  be  ex- 
tended up  te  frequeaclet  of  about  150  act. 
(Author) 


AD-408  3t>l 
(TISTP/HSS) 


Div.   6,  2 
OTS  price  $5.60 


BO. 


Coraell  U.,  Ithaca,  N.  Y. 

CHARACTERISTICS  OF  TRACKABLE  RADAR  ANGELS, 

by  T.  H.  Roeloft.  16  Jaa  63,  52p.  CRSR  rept 

137;  Scieatific  rept.  ao.  2 

Coatract  AF19  604  6160,  Proj.  8622,  Tatk  86222 

AFCRL  63  434 

Uaclattified  report 

Detcriptort:   (•Radar  iaterference.  Trackiag), 
Radar  iaaget.  Radar  reflectioat,  Ataotpheric 
aotioB.  fiadiotOBdea. 

Clear  air  radar  aagelt  were  tracked  with  aa 
FPS-16  radar  at  Nallopt  Itlaad,  Virgiaia.   Ob- 
tarvationt  were  aade  at  differeat  tiaet  of  the 
year  uBder  a  variety  of  weather  coaditioBS.   On 
cloudy  days,  echoes  haviag  characteristics  siai- 
lar  to  clear  air  aagels  were  tracked.   The  radar 
had  a  beaa  width  of  1.2  degrees,  a  waveleagth  of 
5.5  ceatiaetert,  aad  wat  operated  at  a  pulse 
leagth  of  .25  aicrosecoad  with  a  peak  power  of 
1.2  aegawattt.   Data  coBtitt  of  flight  trajec- 
toriet  of  the  echoet  aad  a  record  of  power  re- 
turaed.   Radiotoade  profilet  of  the  ataotphere 
were  obtained  froa  aa  on-tite  weather  ttation. 
It  aay  be  that  thit  kind  of  data  caa  BOt  oaly 
clarify  the  aagel  problea  but  alto  provide  cob- 
veaieat  aeaat  for  ttudyiag  local  ataotpheric 
aotioat,  tach  at  the  tea  breeze.   Evideace  it 
givea  that  iadicatet  the  aeteorological  aature 
of  aagelt.   A  teatative  aodel  it  tuggeited  which 
would  accouat  for  aott  of  the  obterved  character- 
ittict.   (Author) 


AD-408  415      Div.   4,  25 
(TISTP/HSS)  OTS  price  $6.60 

Raytheoa  Co..  Burlington,  Mass. 

PHOTOELECTRIC  MILLIMETER  HAVE  DETECTOR. 

by  Peter  R.  Bratt.  Peter  P.  Oebye,  George  F. 

Giggey  and  Said  Kooaekanaai.   Apr  63.  57p. 

Rept.  BO.  S-553 

Coatract  AF30  602  2637,  ProJ .  5578,  Tatk  557801 

RADC  TDR63  199 

Uaclattified  report 

Detcriptort:   (*Photoelect ric  effect.  Feasi- 
bility studies),  (*Extreaely  high  frequeacy. 
Detectors).  (*Oetectors.  Photoelectric  cells 
(SeaicoBductor) ) .  Photoconductivity.  Radiatioa 
aeasureaeBt  systeas.  Indiua  coapounds,  Anti- 
aony  alloys,  Interaetallic  coapounds,  Seai- 
eonductors.  Hall  effects.  Low  teaperature  re- 
search, Milliaeter  waves.  Infrared  photoelectric 
cells.  Infrared  photocoaductor s. 

The  purpose  of  this  prograa  is  a  study  aad  iavest- 
igatioB  of  a  photoeonduet i ve  type  of  detector 
sensitive  to  radiation  in  the  ailliaeter  aad  sub- 
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Division  6  -  DETECTDN 

■llll*«ter  wave  regioas  of  tke  elect roaagaetic 
(pactraa.   The  dateetar  atiliiet  a  aagaetically- 
ladaced  eaargy  gap  ia  iadiaa  aatiaeaide  aad  oper- 
ates at  teaparatares  of  ^K.  or  below.   Altkougk 
tke  aaia  eaphatii  of  the  vork  was  directed  toward 
the  davelopaaat  of  a  practical  operatiag  doTice, 
•oae  faadaaaatal  aatdlet  of  the  properties  of 
iadiaa  aatiaoaidc  at  low  teaperatares  aad  ia  a 
large  aagaetic  field  aere  also  carried  oat. 
(Aathor) 


A0-i08  UU 


OiT.   6.  8 


(TISTE/OHO)  OTS  price  ii.60 

Airborae  lastruaeats  Lab.,  lac.  Dear  Park,  N.  Y. 

IHPIOVED  RADIO  DOPPLER  DETECTORS. 

Piaal  rapt., 

by  Jaha  L.  O'Caaaer  aad  Jaaas  B.  Leary. 

■ar  63,  40p.  1372  1 

Coatract  PAA  BRD  385    roj.  ^26  1 

tV  lassif ied  report 

Descriptors:   (•DappKr  systeas,  Doppler  radar, 
'Airport  radar  systeas,  Coatiaaoas  wave  radar), 
X  baad.  Radar  equipaeat,  Fraqueacy  aodulatioa. 
Radar  clatter.  Birds,  Raiadrops,  S  baad. 
Traasistor  aaplifiers,  Circaits. 
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A0-i08  U6     Div.   6,  30 
(TISTP/n)  OTS  price  $1.60 

Moods  Hole  Oceaaographic  lastitatioa.  Nass. 
A  SYSTEM  FOR  THE  CENTRALIZED  RECORDING  OF 
REMOTELY  DETECTED  SEISMIC  DATA, 
by  F.  R.  Hess.   Apr  63,  8p.  Refereaee  ao.  63  16 
Coatract  Noar1 36700 

tiaclassified  report 

Descriptors!   (*Teleaeter  systeas,  Seisaie 
waves),  SeiSBographs,  Hydrophoaes,  Traasistor 
aaplifiers,  Telephoae  liaes. 
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AD-i08  716      Di*.   6   12 
(TISTP/RLS)  OTS  price  $17.00 

Aray  Signal  Radio  Propagatloa  Ageaey,  Mhlta 

Sands  Missile  Range,  N.  Mex. 

PROCEEDINGS  OF  THE  SYMPOSIUM  ON  ATMOSPHERIC 

ACOUSTIC  PROPAGATION,  U-1 6  JDNE,  1961,  TEXAS 

HESTERN  COLLEGE  AND  FORT  BLISS,  EL  PASO,  TEXAS. 

VOLUME  I. 

Aug  61,  268p. 

Daclatstfled  report 
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cltors,  Teleaater 
ry  fire.  Data 
•Is,  Explosions. 


AD-A08  761 
(TISTP/HSS) 


Div.   6 
OTS  price  $^.60 


Aerospace  Corp.,  Los  Aageles  Calif. 

THE  INFLUENCE  OF  RANDOM  PHASE  ERRORS  ON  THE 

ANGULAR  RESOLUTION  OF  SYNTHETIC  APERTURE  RADAR 

SYSTEMS. 

by  Jeaa  A.  Davalet,  Jr.  20  Jaae  63,  iOp.  Kept. 

ao.  TDR169  3250  43TN^ 

Coatract  AFO^  695  169 

SSD  TDR63  130 

Uaclassified  report 

Descriptorsi   ("Radar  iaterfereaee.  Phase  dis- 
tortioa).  Statistical  processes,  Resolutioa, 
Phase  aeasareaeat.  Errors. 


The  i 

lar  r 

radar 

of  pe 

power 

power 

close 

assaa 

Gauss 

ly  a 

a  Gaa 

aad  ( 

corre 

this 

syste 

aad  e 

the  p 

latio 

soarc 

later 

eqaat 

iapos 

appro 

sapar 

is  cl 

boaad 


af  laea 
esolut 
syste 
rforaa 
at  th 
is  ev 
d  fora 
pt  ioas 
iaa;  ( 
geoaat 
ssiaa 
3)  the 
lat ioa 
report 
a  powe 
ffecti 
reseac 
a  is  e 
es  of 
vols 
ioa  fa 
sible. 
ach  is 
ately 
early 
lag  ac 


ce  of  raado 
ioa  of  a  fo 
a  is  treate 
ace  has  bee 
e  systea  oa 
alaated  exa 
,  based  oa 
:  (1)  the 
2)  the  raad 
ry  iadepead 
aaplitude  d 

raadoa  pha 

f aact ioa. 

caa  be  ase 
r  respoase, 
ve  apertare 
e  of  phase 
xpected.  I 
error  with 
aka  explici 
r  systea  po 
la  this  s 

to  evalaat 
for  each  er 
doaiaaat,  i 
hievabla  pe 


a  pha 
cased 
d.  T 
a  tak 
tput . 
ctly, 
the  f 
real 
oa  ph 
eat  e 
istri 
se  er 

The 
d  to 
expe 
leag 
error 
t  was 
diffe 
t  sol 
wer  r 
itaat 
e  the 
ror. 
t  aay 
rfora 


se  erro 
syathe 
he  pria 
ea  as  t 
This 
althou 
ollowia 
beaa  pa 
ase  err 
rgodic 
batloa 
ror  has 
curves 
estiaat 
cted  sy 
th  beyo 
littl 
foaad 
real  co 
utioa  o 
aspaase 
ioa,  a 
systea 
If  oae 
be  reg 
aace 


rs  oa  th 
tic  aper 
cipal  ae 
he  aeaa 
systea  o 
gh  aot  i 
g  reasoB 
ttera  is 
or  is  es 
process 
aad  aero 

a  Gauss 
preseute 
e  expect 
stea  res 
ad  which 
e  gala  i 
that  aal 
rralat io 
f  the  ia 

pract ic 
reasoaab 

power  r 

of  the 
ardad  as 
(Aathor) 


e  aaga- 

t  ure 

asure 

eavelope 

utput 

a 

able 

seatial- 
with 
aeaa; 
iaa 
d  la 
ed 
olat ioa, 

.  !■ 

a  reso- 

tiple 

a 

tegral 

ally 

le 

espoase 

errors 


AD-^oe  920 


Div. 


6,  5 


(TISTP/HSS)  OTS  price  |6.60 

Philco  Corp.,  Palo  Alto,  Calif. 

DOPPLER  TRACKING  LOOP  OPTIMIZATION  STUDY. 

31  Dee  62,  1v.  TR19A8 

Cnatract  AFO^  695  113 

Oaclassifled  report 
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DETECTK)N  -  Division  6 


A0-A08  939     Div.   6,  30,  7,  8 
(TISTP/AH)  OTS  price  $2.60 

Naval  Ordaaace  Lab.,  Hhite  Oak,  Md. 

A  VERY  SENSITIVE  AMPHIBIOUS  LOOP  MAGNETOMETER, 

by  Abrahaa  Sllverstela  aad  Frank  G.  Saltpp. 

30  Apr  63,  17p. 

NOL  TR63  102 

Oaclassifled  report 

Descriptors:   (•Magnetoaeters,  Loop  an;lennas), 
(•Detectors,  Magnetoaeters),  ("Loop  an  :ennas, 
Uaderwater),  Sea  water.  Electrical  lap >dance, 
Seasitivity.  Uaderwater  equipaeat,  Und  ikrwater 
touad  signals,  Aaplifiers.  Preaaplif ie  ■  s , 
Traasf oraers,  Electroaagnetic  waves. 

A  very  seasltive  loop  aagnetoaeter  has  bi^sa 
bailt  for  use  at  aay  sea  depth  and  in  ai: ,   The 
desiga  uses  single  tura  loops,  a  novel  ti^as- 
foraer.  aad  a  vacuua  tube  input.   The  ef:  active 
(requeacy  range  is  froa  1  -  5000  cps  but  Hay 
be  extended.   (Author) 


AD-408  970    Div.   6,  2 
(TISTP/HSS)  OTS  price  »3.60 

HcGlll  U.,  (Canada). 

FIVE-OIMENSIONAL  HEATHER  RADAR:   GREY  SC4(.E  AND 

CAPPI  IN  OPERATION,  1959-1962. 

Fiaal  rapt. 

Apr  63,  24p. 

Coatract  AF19  dOU   6617,  ProJ .  6672,  Task  (.67201 

AFCRL  63  U9  Uaclassified  report 


Descriptors:   ("Meteorological  radar, 
helgkt  ladleators),  Meteorological  las 
Display  systeas.  Radar  equipaeat,  Atao 
precipitation. 
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AD-^09  093     Div.   6 
(TISTP/JEA)  OTS  prlea  tl.10 

Foreiga  Tech.  Div.,  Air  Force  Systeas  Coaaaad, 

Mright-Pattersoa  Air  Force  Base,  Ohio. 

ABOUT  A  CERTAIN  METHOD  OF  RECORDING  WEAK  INFRA-- 

RED  RADIATION. 

by  S.  M.  Koxel.  16  May  63,  8p. 

FTO  TT63  180  Uaclassified  report 

Traas.  froa  Moskovskii  Fixiko-Tekhaicheskii  la- 
stitat,  Issledovaaiya  Po  Fizike  1  Radiotekkaike 
(Trudy).  8:  pp.  73-76,  1962. 

Descriptors:   (•lafrared  detectors,  Radioa- 
•ters).  (•Radioaeters,  Infrared  receivers), 
(•Recordiag  systeas,  Infrared  radiatioa).  In- 
frared optical  aaterials.  Phosphorus,  Gala, 
Seasitivity.  Ultraviolet  radiation,  Photo- 
aultipliers.  Infrared  photoelectric  cells,  la- 
frared photocoaductors,  Photocathodaa. 

A  descriptiea  is  glvea  of  a  aodulatioa  radioa- 

ater  ia  the  near  infrared  regioa  ia  which  glow- 

ag  phosphorus  is  used  as  the  receiviag  eleaeat. 

(Author) 

AO-409  128     Div.   6,  8 
(TISTK/AM)   OTS  price  $3.60 

Naval  Research  Lab.,  Nashingtoa,  D.  C. 

FOUR-FREQUENCY  RADAR  MASTER  CONSOLE, 

by  F.  R.  Flahr.  7  Jaae  63,  28p. 

NRL  Rapt.  5922         Unclassified  report 

Descriptorsi   (*Radar  equipaeat.  Display  sys- 
teas) ,  ('Display  systeas.  Airborne),  Propaga- 
tion, Radar  traasai tiers ,  Radar  receivers. 
Cathode  ray  tubes.  Miring  diagraas.  Circuits, 
Aapl if iers. 
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AD-409  589 
(TISTP/JEA) 


Div.   6.  8 
OTS  price  $.75 


Flight  Accessories  Lab.,  Aeronautical  Systeas 

Div.,  Mright-Pattersoa  Air  Force  Base.  Ohio. 

INFRARED  FOR  CHECKOUT. 

by  Ruth  A.  Heraaa.   May  63,  17p. 

Proj.  8119,  Task  811925 

ASD  DDR63  327 

Uaclassified  report 

Report  OB  Support  Equipaeat  Techaiques. 

Descriptors:   (•lafrared  radiatioa.  Circaits), 
('Checkout  eqaipaeat.  Infrared  detectors), 
(•Infrared  detectors,  Ckeckoat  procedures). 
Sources,  Resistors,  Oscillators,  Capacitaace, 
Electric  poteatial,  Pattera  recogaitiea, 
Moaitors,  Processing. 

The  experiaeatatioo  as  preseated  in  this  study 
iacluries  aa  aaalysis  of  certaia  resistive  coa- 
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Division  7  -  ELECTRICAL  EQUIPMENT 
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AJ>-i09  891      Div.   6 
(TISTP/HSS)  OTS  price  |1.60 

Aateaaa  Lab..  Okie  State  U.  Besearch  Fouadatloa, 
Coluabas. 

ANALYSIS  OF  RAOAR  RETURN  FROM  RANDOM  SURFACES 
RELATIVE  TO  MOTION  BETWEEN  SURFACE  AND  RAOAR. 
,1  by  R.  L.  Cosgriff.  ^f>   Sep  60.  14p.  Rept.  ao. 
898  9 
Coatract  Ar33  616  6158,  Task  ^1131 

Daclassified  report 

Descriptors:   (*Radar  echo  areas.  Surfaces), 
Search  radar.  Radar  sigaals.  Notioa,  Coa- 
tiauoHS  wave  radar.  Radar  pulses. 
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AD-409  897     DlT.   6,  28 
(TISTP/RD)  OTS  price  $9. 60 


Institate  for  Research  in  Visloa.  Ohio  State  U. 

Research  FouadatioB,  Coluabus. 

THE  VISIBILITY  OF  NON-UNIFORM  TARGET-BACKGROUND 

COMPLEXES. 

Piaal  rept . , 

by  H.  Richard  Blaekwell  aad  Gordoa  A.  Bixel. 

Apr  63,  60p. 

Coatract  Ar30  602  1974.  ProJ.  890 

RAOC  TOR63  184         Daclassified  report 

Descriptors!   ("Surface  targets,  Detectioo), 
Targets,  Eye,  Baekgrouad,  Brightness,  Visibil- 
ity, Visloa,  Visual  acaity. 

Bxperiaeatal  stadias  are  reported  wkick  lavolved 
aeasarlng  detection  tkreskolds  for  targets  pre- 
sented against  pictoral  backgrouads  of  eoaplexly 
variable  luaiaaace.   These  studies  had  three 
priaclple  objectives.   The  first  was  to  deteraine 
tke  extent  to  which  It  is  aeanlngful  to  assign  a 
value  of  "effective  coatrast"  to  represent  the 
visibility  of  a  target  la  a  target-background 
coaplea  la  whiek  target  aad  baekgroand  aay  be  of 


noBunifora  lualaance.   The  second  objective  was 
to  develop  a  practical  device  for  deteraialag  tke 
value  of  effective  contrast  of  a  givea  target- 
background  coaplex.   The  final  objective  involved 
a  study  of  the  lualnance  characteristics  of 
target-backgrouad  coaplex<>s  affectiag  their 
visibility.   (Author) 


7.    ELECTRICAL  EQUIPMENT 


AD-407  824     Div.   7 
(TISTE/OHO)  OTS  price  $4.60 


Material  Lab.,  New  York  Naval  Shipyard.  Brooklyi. 
ORY  CIRCUIT  PHENOMENA  AND  VARIABLE  CONTACT  RE- 
SISTANCE OF  PRESSURE  TYPE  ELECTRICAL  CONNECTIONS. 
Fiaal  rept., 

by  Saauel  H.  Behr.  20  Dec  62.  lOp. 
NYNS  ML  FuBdaaaatal  study  proJ.  bo.  30 

Uaclassified  report 

Descriptors!   ('Electric  coaaectors,  Rasistaace 
(Electrical)),  Test  equipaeat  (Electroaies) , 
Measureaeat,  Measuriag  devices  (Electrical  aad 
electroalc).  Shock  (Meckaaics) ,  Vibratioa. 
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AO-407   902  Div.      7.    25 

(TISTE/CAM)    OTS   price  $2.60 

Aerophysics   Lab..    Mass.    last,    of  Tech., 

Caabridge. 

THE  USE  OF  AN  ELECTROLYTE  IN  MODEL  MHO  POWER 

GENERATORS, 

by  Eugene  E.  Covert  aad  Daalel  T.  Nowlaa. 

May  62.  18p.   TR37 

Coatract  AF49  638  900 

AFOSR  4769  Uaclassified  report 

Descriptors!   ("Magnetohydrodynaaics ,  Geaera- 
tors),  (eGeaerator s ,  Electrolytes).  Model 
tests.  Geoaetric  foras,  Magaetic  fields. 
Fluid  flow,  Reynolds  auabers.  Theory,  Sodiua 
coapounds.  Chlorides.  Copper  coapounds.  Sul- 
fates, Polyvinyl  chlorides. 

The  probleas  associated  with  the  use  of  elec- 
trolytes ia  scale  aodels  for  tests  of  MHO  gener- 
ators are  discussed.   It  is  concluded  that  the 
Hartaann  nuaber  and  fluid  Reynolds  nuaber  autt 
be  aatched  betweea  the  aodel  aad  the  full  scale 
device.   (Author) 


AD-408  <:05 
(TISTM/BRN) 


Div.   7 
OTS  price  18.10 


Research  Lab.  of  lleetreaics,  Mass.  last,  of 

Tech.,  Caabridge,  Mass. 

RATE-LIMITING  STEPS  ON  FUEL-CELL  ELECTRODES. 

by  Adrian  R.  Rati.  Jan  63,  72p. 

Ceatract  AF33  6l6  7624,  PraJ .  8173,  Task  817306 

ASD  TDR63  118         Uaclassified  repart 
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ELECTRICAL  EQUIPMENT  -  Division  7 


Doscriptorst   (*Pael  eells,  llectredeil) ,  Oxygen, 
Porous  aaterlals.  Gases,  Diffusioa,  E|Iectro- 
ckealstry,  Blectrlcal  properties,  Reaictiea 
kinetics.  Hydrogen. 
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AO-408  645     Div.   7,  4.  17 
(TISTH/AMS)   OTS  price  $1.60 

■allory,  P.  R.  aad  Co.,  ladisBapoli s. 
■ERCURY  CELL  BATTERY  INVESTIGATION. 
Qaarterly  teckalcal  progress  rept.  ao. 
16  Mar-15  Juae  63. 
by  R.  E.  Ralstoa.  15  June  63,  9p. 
Contract  AF33  657  7706.  ProJ.  8173.  Ta 

Uaclassified  r 
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I 
Descriptors:   ('Alkaline  cells,  tlecttodes) 
(•Electrodes.  Alkaline  cells).  (*Mer(«ry  alloys, 
Palladlua  alloys).  Tests.  Test  aetkoct.  Exper- 
iaeatal data.  Zinc,  Silver,  Electrol] ies.  Foils. 
Cellulose.  Surface  properties.  Mater|4ls>  Ca- 
pacitaace. 
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AD-408  687     Div.   7 
(TISTM/AMS)  OTS  price  $1.60 

Detroit  Arsenal,  Center  Line,  Mich. 

TYPE  2HN  STORAGE  BATTERY  -  QUALIFICATl^^l  TEST. 

Final  rept., 

by  Joseph  H.  Reinaaa.  13  Feb  56,  14p. 

Ord.  ProJ.  TT1-720B 

DA  Rept.  BO.  3452      Unclassified  re^^rt 


Descriptors!  ('Storage  batteries,  M 
requireaents) ,  Tests.  Experiaentnl  d 
Perforaaace  tests. 


AD-408  778     Div.   7,  25 
(TISTM/BRN)  OTS  price  $5.00 

Nestinghoase  Electric  Corp. , 
HEAT  DIODE  CONVERTER. 
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Final  rept.,  May  61-Dec  62. 

by  Milton  Gottlieb.  R.  J.  Zollweg,  L.  S. 

RlchardsoB.  A.  E.  Feia.  aad  J.  G.  DeSteasc. 

May  63,  1v.  Rept.  ao.  62  918  274R4 

Coatract  AF33  616  8262.  ProJ.  4156.  Task  415604 

ASD  TDR62  1082  UBClassified  report 

Report  OB  Heat  Diode  Coaverter. 

Descriptors:   (eTheraionic  converters.  Electri- 
cal properties).  (•Refractory  aaterlals,  Ther- 
aionic  eaissioa),  (•Heat  resistant  aetals  & 
alloys,  Theralonic  eaission).  Plasaa  physics. 
Ceslua,  Cathodes.  Tungsten,  Taatalua.  Molyb- 
denua,  Niobiua,  Rheniua.  Irldiua.  Tantalua 
coapounds.  Carbides.  Electric  currents.  Therao- 
electricity.  Electric  potential,  Design.  Vapors. 
Experiaentnl  data.  Theory. 
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AD-408  917      Div.   7 
(TISTM/AMS)  OTS  price  |2.60 

Aerospace  Corp.,  Los  Angeles,  Calif. 

ECONOMIC  LIMITS  OF  A  FUEL  CELL  TECHNOLOGY, 

by  J.  I.  Slaughter.   17  Hay  62,  15p.  TDR  930  2240 

5  5  TN  2 

Contract  AF04  647  930 

DCAS  T0R62  113         Daclassified  report 

Descriptors:   (•Fuel  eells,  Econoaics),  (•Elec- 
tric power  production.  Fuel  eells),  (•Catalysts. 
Fuel  eells),  (•Econoaics,  Fuels),  Hydrogen, 
Oxygen,  Platinua,  Nickel,  Data,  Consuaption, 
Production. 

Liaited  world-supply  and  production  of  platlnua- 
group  aetals  restrict  the  potential  use  of  fuel 
cells  using  platinua  aetal  catalysts  to  saall- 
scale,  low-voluae  power  sources.   Nickel  is  aore 
abundant,  and  it  is  concluded  that  the  develop- 
aent  of  a  fuel  cell  technology  using  nickel 
catalysts  depends  upon  the  technology  and  co-st 
of  producing  cheap  hydrogen  froa  fossil  fuels. 
(Author) 


AD-408  936     Div.   7 
(TISTM/AM)  OTS  price  $1.60 

Mallory,  P.  R.  and  Co.,  Indianapolis.  Ind. 
CELL  EQUALIZATION  TECHNIQUES. 

Quarterly  techaical  progress  rept.  ao.  3,  1  Apr- 
1  July  63, 

by  M.  D.  Loftus.   1  July  63,  10p. 

Coatract  AF33  657  8749.  ProJ.  8173,  Task  817304  18 

Uaclassified  report 

Descriptors:   (•Avalaache  diodes.  Voltage 
regulators),  (•Voltage  regulators,  Avalaache 
diodes),  (•Solar  cells,  Alkaliae  cells), 
(•Alkaliae  cells.  Solar  cells),  Seaicoaductor 
devices.  Energy  conversioa.  Nickel.  Cadalua, 
Silver,  Ziac,  Silicon.  Geraaaiua.  Test  aethods. 

AdditioBBl  work  on  the  1.5  volt  aickel-cadaiua  ^ 
cell  stabistor  aad  experiaeatal  test  results 
verify  the  feasibility  of  equalizing  the  cells 
of  a  series  connected  group  by  use  of  stabistors. 
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Division  7  -  ELECTRICAL  EQUIPMENT 


Effort  was  directed  toward  tka  das 
Tolt  atablstor  far  uf  vlth  the  si 
eoapla.  Prellalaary  tkaoretical  a 
laTastigatlaas  iadlcata  satlsfacto 
af  the  stabistor  on  the  lower  volt 
oparatloa  oa  the  higher  voltage  pi 
expected  to  iavolve  serere  losses, 
valtage  of  the  aati-reversal  devic 
redaced  by  about  10%  by  a  differea 
Juactioa  foraatioa.  Oae  experiaen 
eoatrol  cireait  has  beea  cycled  ia 
1250  tiaes  aad  a  secoad  circuit  wa 
tiaes  without  catastrophic  failure 
sealeoadaeters.   (Author) 
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AO-408  972    DlT.   7.  25 
(TISTM/BtW)  OTS  price  $9.10 

AllifOB  DIt. .  faaeral  Motors  Corp..  ladianapolis, 
lad. 

INVESTIGATION  OF  THE  MONOCAPILLARY  THEmiONIC 
EMITTEI  AS  A  DUAL  SOURCE  OF  IONS  AND  ELECTRONS. 
Qaarterlj  taehaieal  progress  rapt.  ao.  5.  15  Feb- 
15  "ay  63. 

by  D.  L.  Dresser,  J.  0.  Oaalop  aad  R.  T.  Schaeider. 
15  Jaae  63,  W.  EDR  3390 

Coatract  AF33  6l6  8299.  ProJ.  8173,  Task  817305 

Uaclassified  report 

Descriptors:   (*TheraloBic  coaverters,  Experi- 
aeatal data),  (•Taagstea.  Theraloaic  eaissioa), 
Theraoelectricity,  Plasaa  sheath,  loaic  current, 
loa  sources,  Teaparatare.  laparities.  Electrical 
praperties.  Electric  curreats.  Electric  potea- 
tlal,  Taatalaa,  Cooliag,  Test  equlpaeot  (Elec- 
troalcs).  Cesiaa,  Electric  arcs,  Spectroscopy, 
Theory,  Porous  aatals.  Cathodes.  Electroas. 

Experiaeatal  data  is  reported  oa  a  aulticapi llary 
coaTerter,  Coaverter  G,  wkick  was  operated  for 
OTor  300  kours.   Data  included  (1)  current-voltage 
eharacteristics  for  tke  teaperature  raage  froa 
1800  to  2100  R,  (2)  kigk  frequency  oscillations. 
(3)  iea  earreat  aaasaraaeats,  aad  (a)  spectro- 
scopic data.   Tke  data  ia  tke  teaperature  raage 
froa  1800  to  2100  K   agree  witk  tke  raadoa  current 
aodel  of  tke  capillary  aaitter;  at  2000  aad  2100 
K  tke  data  iadicate  sereral  coapetitire  adraatages 
ever  coaveatioaal  coaverters,  iacladiag  wider 
electrode  spaciags,  kigher  coaverter  voltage,  aad 
lower  cesiaa  bath  teaparatare.   The  high  frequency 
oscillatioa  data  show  that  the  peak  carreat- 
voltaga  poiats  fora  aa  are  aode  characteristic. 
The  ioa  curreats  at  kigk  collector  teaperature 
appear  to  be  due  to  cesiua  atoas  evaporatiag  froa 
tke  collector  aad  iapiagiag  oa  tke  eaitter  sur- 
face.  Spectrographic  data  iadicate  elevated 
aleetroa  teaperatares  ia  the  arc  aode.   Nken  high 
frequency  osclllatloas  are  present  in  the  passive 
aode,  tka  liae  iateaslties  of  lower  eaergy  excited 
states  are  iacreased.  (Aatkor) 


AD-^08  998     Div.   7.  A.    17 
(TISTM/ABS)  OTS  prica  $2.60 

Dolco-Reay  Div.  Geaeral  Motors  Corp..  Aadersoa, 
lad. 

SILVER-ZINC  SECONDARY  BATTERY  INVESTIGATION. 
Qaarterly  teeknical  progress  rept. ,  ao.  A,  1  Apr- 
1  Jaly  63. 

by  J.  J.  Leader  aad  J.  A.  Keralla.  2   July  63,  21p. 
Coatract  AF33  657  8943,  Proj .  8173,  Task  81730^  1 

Daclassified  report 

Oescriptorsi   ('Alkaliae  cells.  Electrodes), 
("Electrodes,  Alkaliae  cells),  (•Palladiaa, 
Electrodes),  Silver,  Ziac,  Tests,  Potassiaa 
coapouads.  Hydroxides,  Hydrogea,  Gases,  Elec- 
trolytes, Mercury  coapouads.  Oxides,  lapreg- 
aatloB. 

Tke  use  of  palladiaa  ia  tka  positive  plate 
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wkea  cycled  at  2591  deptk  of  dlsekarge. 
peratioa  oa  tke  aeaovaleat  silver  level 
g  ckarge  and  dlsekarge  appears  to  be  ex- 
ed  anywkere  froa  ^00  to  1000  cycles.   Addl- 
1  cells  are  under  construetloa  witk  2% 
diua  ia  tke  positive  plate  to  deteraine  if 
tion  on  tke  aoaovaleat  voltage  level  can  be 
ded  in  cycle  life  aad  if  kigkar  deptks  of 
arges  (J,0%)    eaa  be  accoaplisked  for  at  laast 
yclas.  (Aatbor) 

9  001     Div.   7,  25 
M/BRH)  OTS  price  $5.60 

Heliotek  Div.,  Taxtroa  Electroaics,  lac,  Sylaar. 
Calif. 

HIGH  EFFICIENCY  SILICON  SOLAR  CELLS. 
Quarterly  progress  rept.  ao.  3,  15  Dec  62- 
15  Mar  63. 

by  Paul  A.  Beraaa,  Roland  J.  Handy,  and  Geza  P. 
Holik.  15  Apr  63.  1v. 

Contract  DA36  039sc90777.  Proj.  3A99  09  002 

Uaclassified  report 

Descriptors:   (•Solar  cells.  Electrical  prop- 
erties). (•Solar  radiation,  Inteaslty),  Resist- 
aace  (Electrical),  Silicon,  Design,  Tkeory, 
Heasureaeat,  Electric  currents.  Mirrors,  Elec- 
tric power  productioa,  Matkeaatical  predictioa, 
Equatioas. 

Aa  additioaal  airror  was  added  to  tke  solar  con- 
centrator equipaent  so  tkat  is  is  possible  to 
aake  solar  cell  aeasureaents  at  approxiaately 
5  ga-calories/sq  ca/ain  solar  iataaaity.   Tke 
concentrator  was  ased  to  verify  tke  sunlight 
power  predictions  aade  froa  tungsten  power  aeas- 
areaents  during  the  P(+)/N  bivariable  experiaent. 
A  general  equation  was  developed  for  the  theo- 
retical deteraination  of  the  total  cell  series 
resistance  froa  a  knowledge  of  the  values  of  the 
coaponent  resistances.   The  equations  were  uti- 
lized to  predict  the  series  resistance  of  produc- 
tion type  N(+)/P  aad  N(+)/N  cells    (Author) 

AD-409  015      Div.   7,  U.  20 
(TISTM/BRN)  OTS  price  $7.60 

General  Motors  Research  Labs.,  Narren,  Mich. 
DEVELOPMENT  OF  BARIUM  OXIDE-URANIUM  OXIDE- 
TUNGSTEN  AND  BARIUM  OXIDE-URANIUM  OXIDE-RHENIUM 
EMITTERS  FOR  USE  IN  NUCLEAR  HEATED  THERMIONIC 
CONVERTERS. 
Annual  rept. 
1  July  63,  70p. 
Contract  NoBr387000 

Uaclassified  report 

Descriptors:   (•Theraionic  converters,  Hat»- 
rials),  (•Materials,  Theraionic  eaissioa), 
(•Ceraets,  Preparation),  Bariua  coapouads, 
Uraniua  coapouads.  Oxides,  Tungsten.  Rheniua, 
Electrons,  Eaissivity,  Porous  aetals.  lapreg- 
aation.  Evaporation,  X-ray  diffractloa  analysii. 
Theraocheaistry . 


Tke  results  of  experiaeatal  an 
Investigations  that  were  condu 
BaO-U02  eaitter  aaterials  are 
analysis,  evaporation  rate  stu 
leal  calculations,  electron  ea 
theraionic  ealssion  aicroscope 
discussed  in  detail.  The  resu 
eaitters  continlng  60  aol-;t  an 
dispersed  in  a  aatrix  of  eithe 
rheniua  are  coaparable  to  the 
penser  type  eaitters  that  eapl 
aiaata  iapragnated  ia  tuagstea 
la  the  eaitter  aaterials  produ 
a  self  coataiaed  heat  source  w 
nuclear  eavlroaaent. 


d  theoretical 
cted  on  various 
presented.   X-ray 
dies,  theraochea- 
ission  studies  and 

exaainations  are 
Its  indicate  that 
d  40  aol-jt  U02 
r  taagstea  or 
coaaercial  dis- 
oy  tribariaa  alu- 
The  use  of  U02 
ced  an  aaitter  with 
haa  operated  la  a 
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AO-409  169    Div.   7,  12,  22 
(TISTP/AH)   OTS  price  $2.60 

Ogdea  Air  Materiel  Area.  Hill  Air  Forca 

Dtah. 

SERVICE  AND  SHELF  LIFE  OF  EXPLOSIVE  SM 

1186  FOR  T3019E5  ARMING  PROGRAMMER  IM99i 

MISSILE, 

by  Doa  F.  Moods.  Juae  63.  15p. 

DOT  TI63  20  Uaclassified  rapo 


irr.H 


Descriptors:   ('Electric  switches.  Ar 
devices).  ("Guided  alssiles  (Surface 
Electric  switches),  Reliability  (Elec 
Explodiag  wires.  Life  expectaacy,  Cir^lits. 


The  REL  1186  Explos 
T3019E5  Aralag  Prog 
trical  clrcalts  dur 
Boaarc  aisslle.  Th 
deteraine  if  the  so 
so  that  three  or  ao 
realised  froa  the  s 
■ere  tested  (29  aod 
la  parallel  for  red 
Mere  iaspected,  fua 
fire  pulse  for  each 
corded  by  aa  osclll 
Firlag  voltage,  fir 
aad  the  eaergy  requ 
cait  were  calculate 
tioned  satisfactorl 
tioaad.  These  were 
fore,  all  aodules  w 
teaded  fuactioa.  I 
faactioas  were  not 
caused  by  aging.  T 
(trated  by  the  swlt 
fidence  level.  Con 
lystea  (two  swltche 
strated  reliability 
Halt.  It  is  recoa 
the  REL  1186  Explos 
■oaths  froa  the  dat 


I  lata, 
P/N 


I  . 


'  hlr). 
i-oaics) . 


Ive  Switch  is  used  li^  tke 
raaaer  to  break  aad  ii|ke  elec 
Ing  the  flight  of  th^  IM99A 
e  purpose  of  this  te^  was  to 
rvlce  life  could  be  diteaded 
re  cycles  of  use  coull  be 
witches.   Fifty-eight  aaaplas 
ales  with  two  switches  wired 
aadaacy).   These  speoiaeas 
ctioaed  aad  radiograpled.   Th 

switch  was  aoaitore^  aad  re- 
oscope  aad  caaera  arit«ageaeat 
lag  curreat,  ignition  delay 
ired  to  open  the  briade  clr- 
d.   Fifty-six  switchJl  fuae- 
ly.   Two  switches  aaifuac- 

aot  la  the  saae  aodi|)e;  ther 
ould  have  perforaed  ^keir  in- 
t  is  considered  that  ithe  aal- 
the  result  of  degradatioa 
he  aialaua  rellabilll|  deaoa- 
ches  was  B9,5f  at  a  "^.^t  coa- 
siderlag  the  redaadaify  of  tk 
s  la  parallel)  tke  d«aoa- 

was  98.9!t  at  a  95%   cinfidenc 
aended  tkat  tke  serviae  life 
ive  Switck  be  exteadi^  to  54 
a  of  aaaufacture.  (A^fkor) 


AD-409  305     Div.   7,  9 
(TISTM/BRM)  OTS  price  $1.60 

Foreiga  Tack.  Div.,  Air  Forca  Systaas  Ctj^aaad. 

■rigkt-Patterson  Air  Force  Base,  Ohio. 

INVESTIGATION  OF  GAS  MOVEMENT  AND  HEAT  tMNSFER 

IN  ROTATING  ROTORS. 

by  V.  V.  Mal'tsev.   11  Juae  63.  19p. 

FTD  TT  63  366         Uaclassified  repoi 


Traas.  froa  Vestnik  Elektro  proayshlean 
pp.  15-22.  1962, 

Descriptors:   (•Electric  aotors.  Cool 
(•Generators,  Cooliag),  (•Ceatrif ugal 
Gas  flow),  (•Laaiaar  flow,  Heat  traas 
Rotatloa,  Air-cooled,  Heat  traasfer 
coaf f icleats. 


(iiti.  11, 


ields, 

•  r). 


A0-i09  547     Div.   7 
(TISTM/BRM)  OTS  price  $4.60 

Mitre  Corp.,  Bedford,  Mass. 

UNINTERRUPTED  PONBR  SUPPLY  SYSTEMS  FOR  t|E  NUDETS 

(477L)  PROGRAM. 

Fiaal  rept., 

by  A.  M.  Raaford.  May  63.  42p.  Rept.  ao^  H  5752 

Contract  AF19  628  2390,  Proj.  477 

ESD  TOR63  182  Uaelassifiad  r«p4»t 

Oescriptorsi   (•Power  supplies,  Electrical 
equipaeat) ,  (•Bleetrlcal  equlpaeat,  Ptfer  sup- 
plies). Diesel  eagines.  Geaerators.  M< tor 
generators.  Storage  batteries,  Electr^t  power 
productioa.  Reliability  (Electroaics) j 

A  kigkly  raliabla,  aalaterruptad  electriial  power 


ELECTRICAL  EQUIPMENT  -  Division  7 

supply  systea  la  a  vital  requireaent  for  tke 
NUDETS  (477L)  project.   In  tkis  study,  various 
teckaiques  for  providiag  tkis  kigh  quality  elec- 
trical power  are  aaalysed.  and  recoaaendatioas 
are  aade  for  selecting  tke  aost  suitable  systeas 
for  this  prograa.   (Author) 


AD-409  570     Div.   7,  20.  8 
(TISTE/CAM)  OTS  price  $4.60 

Aerojet-General  Nucleonics,  San  Raaon.  Calif. 
FEASIBILITY  DETERMINATION  OF  A  NUCLEAR  THERMIONIC 
SPACE  POMER  PLANT. 

Quarterly  teckaical  progress  rept.,  1  Feb- 
30  Apr  63. 

June  63-,  26p.  Rept.  AN  973 

Contract  AF33  657  8977,  Proj.  8173,  Task  817305  10 

Unclassified  report 

Descriptors:   (•Nucloar  power  plants,  Theraionic 
ealssion),  (•Theraionic  ealssion,  Theraionic 
converters),  (*Theraionic  converters,  Electric 
power  production),  (•Electric  power  production. 
Spacecraft),  Liquid  aPtal,  Heat  exchangers. 
Heat  transfer,  Teaperature,  Theraal  insulation, 
Tpsiua,  Molybdenua,  Feasibility,  Meteors. 
Araor  plate. 

Effort  was  continued  to  develop  a  nuclear  ther- 
aionic space  power  plant.   Technical  work  was 
divided  into  the  following  three  tasks:   (2) 
liquid  aetal  tubing  -  converter  bond;  (3)  the 
transport  analysis;  and  (4)  series  unit  loop 
Attention  was  directed  to  degradation  of  conv 
perforaance  resulting  froa  series  operation, 
effect  of  eaitter  teaperature  variation  on  co 
verter  perforaance,  and  calculation  of  aicro- 
aeteoroid  araor  requi reaeat s .   (Author) 
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AD-409  902     Div.   7.  12.  1 
(TISTA/PCR)  OTS  price  $10.10 


Aerospace  Corp.,  Los  Angeles,  Calif. 

APPLIED  RESEARCH  PROGRAMS  ABSTRACT  BULLETIN. 

FLIGHT  VEHICLE  PONER  AND  MATERIALS.   ABSTRACTS 

2-399  THROUGH  2-518.  JAN-MAR  63, 

by  K.  B.  Andrews.  N.  B.  Crow,  R.  C.  Evans,  M.  S. 

Hicks,  E.  Moore  and  others.  Mar  63.  1v.  Rept.  ao. 

TDR930  2701  01  TNI,  v2,  pt.  I,  ao.  5 

Coatracts  AF04  647  930  and  AF04  695  169 

DCAS  TN61  3,  vol.  2,  pt.  1,  ao.  5 

Uaelassifiad  report 
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Division  8  -  ELECTRONICS  AND  ELECTRONIC  EQUIPMENT 


•pp«a4«d  t«  tk*  abttraets  ar*  tkasc  refsrriag  to 
report  Ht«rtt«rt  oaly;  papcri  pvblislitd  la 
taekaieal  Jaaraalt  aad  atkar  raadlly  availabla 
aaarcaa  kara  aot  baaa  eltad.   (Aatkar) 


8.    ELECTRONICS  AND 
ELECTRONIC  EQUIPMENT 

AD-i07  731      0I».   8 
(TISTE/ORO)  OTS  priea  li.60 

Elaetrlcal  Engiaaarlag  laaaarek  Lab.,  D.  af 
Illlaals,  Drbaaa. 

RESEARCH  STUDIES  ON  PROBLEMS  REUTED  TO  ANTENNAS. 
Qaarterly  progreai  rapt.,  ao.  2,  1  Dec  62- 
28  Fab  63. 
15  Apr  63,  i6p. 

Caatract  Ar33  657  ^0^^i,    ProJ .  6278,  Task  6278  01 

Uaelattifled  report 

Oeaeripterit   (*Aateaaai,  Aatenaa  eoaflgkra- 
tlaat).  Slat . aateaaai.  Spiral  aateaaai,  Aapli- 
fler*.  Helixaa,  Prapagatioa,  Lea*  aatenaas, 
Diffractien  gratlagi,  Brillaaia  aoaaa. 

Caataatii   (1)  Radiatlea  fraa  periodic  itructuret; 
(2)  Log-periodic  ca* ity-backed  slot  anteaaat;  (3) 
Leg-periodic  aagaet ic-carrent  aatenaai;  (X)  Log- 
■plral  aateaaat;  (5)  Leg-periodic  ligtag  aateaaai; 
(6)  Aa  iategrated  aateaaa  aaplifier;  (7)  RaTO 
prapagatioa  along  helical  conductors;  (8)  laves- 
tigatiea  af  a  class  of  periodic  structures;  (9) 
Traaaaitsloa  betweea  aateanas  when  the  far  field 
apprexiaat lea  does  aot  apply;  (10)  Radiatiag  lens 
illaaiaated  froa  a  gaubau  beaa-wavegu ide;  (11) 
Zoae  phase  plates;  and  (12)  Study  of  a  class  of 
grating  probleas.  (Author) 


AD-407  781      Di».   8,  25,  30 
(TISTE/OHD)  OTS  price  lU.OO 

California  0.,  Riverside. 

TABLES  OF  NON-REUTIV ISTIC  ELECTRON  TRAJECTORIES 

FOR  FIELD  EMISSION  CATHODES, 

by  Allaa  M.  Rassell.   Oct  62,  210p.   TR3 

Contract  NoBr18^202,  ProJ.  NR017  U1 

Dnclassifled  report 

Oeserlptorst   ('Field  eaission,  Cathodes 
(Electron  tubes)),  ("Tablet,  Electron  beaaa) 
Prograaaing  (Coaputert),  Electrons,  Differ- 
aatial  Ofaatiaat,  Digital  eoaputers. 


A  receat  report  has  shown  that  the  t 
af  elect  re as  obtaiaed  by  field  ealss 
calculated  through  the  use  of  a  high 
tal  eoaputer.  The  calculations  were 
the  electron  trajectories  in  a  field 
alcroscopo.  The  trajectories  were  u 
basis  for  calealatiag  an  eaissioa  pa 
was  skawa  to  be  ia  gaad  agreeaent  wl 
obtaiaed  experiaeatal ly .  The  sueces 
earlier  work  kas  proapted  conslderat 
patsibillty  of  deteraining  the  elect 
ties  of  the  cathode  itself  through  a 
study  of  the  electroa  trajectories, 
aaple,  the  position  and  aaaenta  of  a 
trees  that  have  traveled  froa  the  ca 
givea  iaterval  of  tiaa  are  known.  It 
to  trace  these  electreas  back  to  an 
aptical  source.  Because  of  the  eurv 
trajectories,  this  source  Is  usually 
source  located  behind  the  ealtter  ti 
data  are  available  for  electreas  eai 
variety  af  lecatieas.  It  is  possible 
aa  effective  optical  alio  for  the  ca 
type  aad  oxteat  of  the  spherical  abe 
is  preaaat.   (Aatkar) 
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AD-407  792 
(TISTE/OHD) 


Div.   8 
OTS  price  112.00 


Grace,  M.  R.  and  Co.,  Clarksville,  Md. 

REPRODUCIBLE  THERMISTOR  REFINEMENT  PROGRAM. 

Fiaal  rapt.,  5  Sep  61-31  Dec  62. 

by  M.  C.  Vanik,  R.  T.  Barrett,  J.  E.  Herrara, 

M.  G.  Saackax,  E.  M.  Glockar  aad  otkert. 

Fab  63,  1v. 

Contract  AF33  657  7104,  Proj.  7  838 

ASD  TDR63  387  Unclassified  report 

Descriptors.   ("Theraistors,  Single  crystals), 
("Teaparatara  sensitive  eleaents,  Theraistors) , 
Silicon,  Gold,  Teaperatare,  Teaperatare  coef- 
ficient of  resistivity.  Manufacturing  aeihods, 
Fixed  contacts,  lapuritias. 
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AD-407  807     Div.   8 
(TISTC/CAM)  OTS  price  |1.10 

Naval  Research  Lab.,  Mashington,  D.  C. 

AN  EXPERIMENTAL  Ka-BAND  MIXER. 

Interia  rept . , 

by  F.  H.  Thoapsoa.  20  May  63,  6p. 

NRL  5934  Uaclassified  report 

Oeserlptorst   ("Crystal  aixers.  Frequency 
converters),  ("Frequency  converters.  Crystal 
aixers),  K  bead,  X  band.  Traveling  wave  tubes, 
Interaediata  freqaeacy  aaplifier.  Noise  (Radio), 
Heasuraaaat. 

A  K-band  to  X-band  coaverter  has  been  developed 
aad  placed  in  operation  at  a  field  site.   The 
crystal  is  aouated  in  a  aodified  K-baad  crystal 
aouat.   Several  crystals  were  calibrated  for 
field  use.   Tke  aeasured  paraaeters  of  bandwidtk 
aad  conversion  loss  were  200  Mc  aad  12  to  15  db, 
respectively.   A  aiaiaua  detectable  sigaal  of  -72 
dba  was  aeasured  using  an  X-band  traveling-wave 
tube  as  tke  first  i-f  aaplifier.   (Aatkor) 


AO-407  904     Div.   8 
(TISTE/CAH)  OTS  price  $1.60 

Mestiaghoute  Electric  Corp.,  Plttsbargh,  Pa. 

RESEARCH  ON  STORAGE  TARGETS  FOR  CAMERA  TUBES. 

Interia  engineering  rept.  no.  2,  1  Nov  62- 

1  Mar  63. 

by  A.  H.  Boeria.   15  Apr  63,  l6p.  IR63  912  253  11 

Contract  AF33  657  8676 

Uaclassi/ied  repart 


ELECTRONICS  AND  ELECTRONIC  EQUIPMENT  -  Division  8 


Descriptors:   ("Caaera  tabes,  Targetkp, 
("Targets,  Caaera  tubes),  ("Photocatkiodes , 
Targets),  Pketoelertric  effects,  Measureaeat, 
Gala,  Stability,  Slgaal-to-aoise  ratlB,  Evapora- 
tioa.  Electrical  properties.  Surf ace|  |>roperties , 
Storage  tubes. 
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AD-407  912      Div.   8 
(TISTP/RLG)  OTS  price  $2.60 

Air  Force  Caabridge  Research  Labs.,  Be 
ELECTRICAL  RESISTIVITY  OF  SEMICONOUCTI 
by  A.  D.  Johason,  J.  R.  Littler  aad  J. 
■ielhoHwer.  Sep  62,  I8p. 
AFCRL  62  561  Uaclassified  re 

Descriptors:  ("Higk  teaperatare  res 
Resistance  (Electrical)),  ("Sealcond 
Diaaoads),  Energy,  Mechaaical  proper 
Teaperature  coefficient  of  reactivit 
lattice  defects,  Measureaent.  Contaa 
Space  charges,  Electric  teraiaals. 
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(TISTE/OHO)  OTS  price  $5.60 

Aerospace  Inforaatioa  Div.,  Washington 
PASSIVE  ELECTRONIC  INTERCEPT  TECHNIQUE^ 
DEVICES.   REVIEW  OK  SOVIET  LITERATURE 
10  May  63,  50p. 
AID  Rept.  P63  62       Uaclassified  re 
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open-source  aaterials  available  at  the  aerospace 
iaforaatioo  division  and  the  Library  of  Coagress 
and  covers  the  period  froa  January  1958  through 
March  1958.   laforaatioa  aot  directly  related  to 
the  assigned  subject  has  beea  included  because 
of  its  broad  iaplications  for  study  in  this 
field.   Materials  are  presented  chronologically. 
They  deal  with  the  followlag  topics:   (l)  Re- 
ceiving equipaent,  (2)  Receive  detection 
techniques.  (3)  Direction-finding  techniques, 
(4)  Antennas,  (5)  Ataospherlc  propagatioo,  (6) 
Data  transaisslon  and  recording.  (Author) 
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Research  Lab.  of  Electroalcs,  Mass.  laat.  of 
Tech. ,  Caabridge. 
THRESHOLD  DECODING. 

by  Jaaes  L.  Massay.   5  Apr  63,  123p.  TR410 
Coatract  DA36  039sc78108.  Task  3  99  25  001  08 

Unclassified  report 

Descriptors:   ("Coding,  Theory).  Theory, 
Coaauaicatioa  theory. 
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AD-408  099     Div.   8,  25,  2 
(TISTP/TL)  OTS  price  $11.00 

Sylvania  Electric  Products,  lac.,  Walthaa,  Mass. 

A  STUDY  OF  EXTREMELY-LOW-FREQUENCY  WAVE  MOTIONS, 

by  A.  Cantor  aad  J.  Farber.  30  Apr  63.  139p. 

SRI 

Contract  AF19  628  340.  ProJ.  5631,  Task  563101 

AFCRL  63  491  Unclassified  report 

Descriplorsi   ("Extreaely  low  frequency. 
Magnetohydrodynaaics) ,  Plasaa  physics. 
Ionosphere,  Magnetic  fields,  Cerenkov  radia- 
tion, Electric  fields,  Green< s  function. 
Motion,  N-bodv  problea.  Special  functions 
(Matheaat ical) ,  Equations  of  state.  Gases, 
Particles,  Electroaagnet ic  waves.  Propagation, 
Integral  equations.  Ionosphere  disturbances. 

This  report  it  concerned  with  a  proper  treataent 
of  disturbances  in  the  ionosphere.   It  develops 
the  treataeat  of  the  excitation  of  extra-low- 
frequency  (aagnetohydrodynaaic-l ike)  wave-aotiont 
in  an  infinite,  hoaogeneous  plataa  iabedded  in  a 
constant,  unidirectional  aagaetic  field,  for 
which  the  electrical  conductivity  tensor  it 
easily  established  and  aethods  of  analytlt  are 
highly  developed.   (Author) 


Division  8  -  ELECTRONICS  AND  ELECTRONIC  EQUIPB4ENT 


A0-i08  12^      Di*.   8,  15 
(TISTP/JEA)  OTS  price  ti.60 

Offiet  of  Aeroipaee  ■•learck,  Raskiavtea,  D.  C. 

FINE  STRUCTUtE  OF  THE  DOPPLEB  SHIFT  IN  HETERO- 
GENEOUS HEOIA. 

by   Braao  Haaa.   Nar  63,  ^^f. 
OIA  63  8  Daclaialfied  repart 

Descriptorat   ("Doppler  affect,  Beaadary 
layeri),  ('Doppler  radar,  Doppler  effect), 
Naaerieal  aaaljrili,  Freqaeacjr,  Meatareaeat, 
Telocity,  lefraettve  index,  Errort,  Radar 
traaia  Ittert ,  Radar  receivers.  Mobile,  Shock 
«avo(.  Guided  Miitile  trajectories,  Motioa, 
■atkeaatical  aaalysii,  Equatloas. 
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AD-^OS    130 
(riSTE/JBM) 


Dlv.      8.    7 
OTS   priea  11.60 


Ckieafa  Telaphaae  Sapply  Carp.,    Klkkart,    lad. 

PRODUCTION    INGINEEKING   NEASUBE    FOB   SOBMINIATUBE, 

TRANSISTOB   TTPE    POTENTI OKETEBS. 

Qaartarly  pragreaa   rapt.    ae.    7., 

by  D.  £.   Ktaaay  a«d  C.   L.   Halaea.   31   Har   63, 

17p. 

Caatract  DA36  039  sc   85976 

Unclassified   report 

Daaerlptarflt  (*Troduetiea,  Poteatioaeters) , 
(*Pataatiaaeters,  Prodactien),  (Subainiature 
•laetraale  eqaipaeat,  Traasistors,  Busbings, 
Taat   aqaipaaat    (lloctraalca)). 

A    pradaetlaa   aagiaaering   aeasure    for   labalaia- 
taro,    traaaiatar-type  potentioaoter*.      Progress 
aade   la   tke  varioas   stepa   of  asseably   is   out- 
liaed    far    tke   2400  coatrola    beiag    fabricated    for 
tke  reliability  study  aad    tke   1800   coatrols    for 
preproductioa   teatiag   agaiast    Specification   SCS- 
112.      To-date,    aora   tbaa    1000   flat-aount   aad 
bashiag^ioaat   caatrola   bavo   baea    fabricated. 
(Aatbar) 

AO-iOe    131  DtT.      8 

(TISTI/JWS)    OTS   priea  $1.60 

Aray  llectroales  losaareb   aad  Devolopaeat   Ageacy, 

Fort   Moaaoutk,    N.    J. 

BULK  BILIABILITT  EFFECTS  IN  SEHICONDUCTOB  DEVICES. 

CUBIKNT  CB0MDIN6  IN  TBANSISTOBS. 

by  Baraard  Boicb  aad  Edaard  B.  Hakia.  Fab  63,  Up. 

DA  ProJ.  3A99  21  002  01 

AILBDL  TB2333         Uaelaaslflad  report 

Doaeriptorai   ('Traaalators,  Beliabillty 
(lloetraaiea) ),  Solid  state  phyiies,  Natbe- 
■atleal  prodietiaa,  Desiga,  Kloctrlc  earroata, 
Cala,  SillcoB,  Epitaxial  groatb,  Garaaaiaa, 
Toaporatara,  Haaaaroaaat. 

Tka  prabloa  of  earreat  croading  la  traasistora  is 
roTlaaad  aad  its  relatioasklp  to  traaaistor  par- 
foraaaco  doserlbod.  A  aethod  is  described  wkere- 
by  a  qaaatltativa  value  caa  be  assigaed  aa  a 
aoasara  of  tho  extent  of  crowdiag  tkat  occurs. 
Tko  poaalblo  iaplicatioaa  of  earreat  crowdiag  ia 
tbo  oporatiaaal  reliability  are  daacribed.   Aa 


aapirical  figure  af  aerit  Is  develaped  relatiaf 
tka  crowdiag  factor  to  tke  pkyslcal  paraaaters 
af  tke  seaieoadactor  device.   Recoaaeadatloas  ia 
dovieo  dosiga  are  aade  wkick  skauld  taprove  tko 
earreat  kaadliag  capability  of  traaslstars. 
(Aatbar) 

AO-^OS  136     Oiv.   8 
(TISTE/JMS)  OTS  price  ll.c' 

Aray  Eloctreaics  Researc.  and  Oevelopaent  Agency, 

Fort  Monaoutk,  N.  J. 

SOLID-STATE  MJCRONINIATUBE  CIRCUITRY  FOR  THE 

RADIOSONDE, 

by  M.  Robert  UUer.   June  63,  9p. 

DA  ProJ.  3A99  21  003  02 

AELRDL  TR  2359  Uaclassified  report 

Descriptors:   (*Radio*oadei,  Mieroaiaiaturi sa- 
tion  (Electronics)),  ('lategrated  circuits. 
Radiosondes),  Tiaing  circuits.  Pulse  generators, 
Coaputer  logic,  Pulse  aodulation.  Modulators, 
Tunnel  diodes.  Negntive  resistaace  circuits. 
Oscillators,  Souading  rockets. 

Efforts  Mere  directed  to  tke  aanner  ia  Nbick 
functions  perforaed  in  tke  present  radiesoade  by 
aeaas  of  tube  circuits  and  aeckaaical  clocks  and 
switckes  can  be  perforaed  by  integrated  .circuits. 
Tke  use  of  integrated  circuitry,  coupled  oitk 
Hork  BOM  beiag  doae  to  develop  a  tuaael  diode 
oscillator  for  tke  transaitter,  skould  result  in 
a  size  reduction  of  95$  or  greater,  as  MOll  as 
coasiderable  savings  in  Moigkt  and  poMcr  consuap- 
tion.   Tke  rocket  version  of  tke  radiosoade  is  an 
application  to  Mkick  integrated  circuitry  is 
ideally  suited  if  digital  type  circuits  are  used. 
(Autkor) 

AD-408  190      Oiv.   8 
(TISTE/JVS)  OTS  price  f2.60 

Aray  Electroaics  Researck  aad  Oevelopaent  Ageacy, 

Fort  Monaoutk,  N.  J. 

TECHNOLOGY  FOR  PNP  PLANAR  SILICON  TRANSISTORS: 

SMITCHING  AND  AMPLIFYING, 

by  Araond  P.  LaRocque,  Robert  S.  Yatske, 

Alex  Rogel,  Bayaoad  Jacksoa  and  Vincent  E.  Rible. 

Mar  63,  21p. 

«A  ProJ.  3A99  21  003  02 

AELRDL  TR2339  Uaclassified  report 

Descriptors:   ("Traasistors,  Maauf acturing 
aetkods),  Oiffusioa,  lapurities,  Aatiaony, 
Bonding,  Gaia,  Crystal  groMtk,  Silicoa, 
Ckeaical  ailling,  Poliskes,  Pkotoeagraviag, 
Boron,  Metal  filas.  Tests,  Capacitors, 
Resistors.  Ultrakigk  frequeacy.  Gold,  Miero- 
aiaiaturi latioa  (Electroaics). 
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A0-i08   236  Oiv.      8 

(TISTE/CAM)    OTS   price  $7.60 

Mestiagkousc  Electric  Corp.,    Baltiaore,    Md. 

HIGH   POMER    SOLID-STATE    SNITCH    STUDY. 

Fiaal    tecknical    rept. 

IS  Apr    63,    68p.    Rept.    ao.   TPEi496 

Coatract   AF30   602   2602.    ProJ.    5573.    T«sk    557303 

RADC   TOR63   207  Uaclassified   report 
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Descriptors:   (*ModBlators,  Saaiconituctor 
devices) ,  (•Electroaic  switckes,  Batlar  equip- 
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supplies.  Model  tests,  Switeklag  citrjcuits. 
Gates  (Circuits). 
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AD-408   266  Div.      8.    26 

(TISTE/JMS)    OTS   price  $3.60 

Lansdale  Oiv.,    Pkilco  Corp.,    Pa. 

PEM  FOR   ELECTROCHEMICAL  ETCHED  TRANSI$tORS 

Final    progress    rept.,    19  May   61-19   Ma»    63, 

by   D.    Meisel    aad   0.    Schaeckel.      19  Mar   63,    26p. 

R    230    1 

Coatract  OA36  039SC85959 

Uaclassified  r^bort 
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AO-408   271  Div.      8 

(TISTE/JBM)    OTS    price  $8.60 

Teledyne    Systeas   Corp. ,    Hawtkorne,    Ca 

TRANSVERSE   DOPPLEB    PATTERN    MEASUREMEN: 

Final    rept., 

by  H.  H..Hougardy  and  B.  K.  McFaddea 

92p.  Rept.  ao.  63ES018 

Coatract  AF19  604  8362,  ProJ.  46OO,  Tn 

AFCRL  63  94  Uaclassified  r 

Descriptors:  (•Aatenaas,  Doppler  e 
(*Aatenna  radiation  patterns,  Ooppl 
(*Hatkeaatical  models.  Antenna  radi 
patteras) ,  Diffraction,  Measureaent 
systeas.  Antennas,  Electroaagnetic 
Bandpass  filters.  Fourier  aaalysis, 
tkeory. 
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AD-408  282      Div.   8,  5 
(TISTE/JBM)  OTS  price  $8.10 

RCA  Defense  Electronic  Products,  Caaden,  N. 
MICRO-MODULE  PRODUCTION  PROGRAM. 
Quarterly  rept.  no.  20,  1  Jan-1  Apr  63. 
1  Apr  63,  1v. 
Contract  DA36  039SC75968 

Dnclasslfied  report 

Descriptors:   ('Modules  (Electronics),  Prodae- 
tion),  ('Mlcroainiaturixation  (Electronics), 
Modules  (Electronics)),  ('Electronic  equipaent. 
Modules  (Electronics)),  Environaentel  tests, 
Transaitter  receivers.  Tests,  Life  expectancy, 
Transforaers,  Coils,  Ceaputers.  Ceraaic 
capacitors.  Capacitors.  Transistors,  Diodes 
(Seaiconductor) ,  St andardiiation.  Avalanche 
diodes,  Moistureproof  I  ng.  Resistors,  Mannf'OC- 
turing  aetkods.  Crystals,  Encapsulation, 
Reliability  (Electronics),  Oigital  systeaa. 

Tke  al.cro-aodale  ceacept  is  tkat  of  utilizing 
aicroeleaents  witk  standardized  diaensiens  of 
0.31  by  0.31  by  .01  inch,  in  lieu  of  convention- 
ally shaped  coaponents.   All  final-grade  coaauni- 
cations  and  digital  equipaent  aedules  have  been 
delivered.   Most  of  tke  digital  aedules  taken 
froa  life  test  and  subaitted  for  use  in  testing 
the  MicroPac  Coaputer  had  coapleted  60OO  to  7000 
kours  ef  life  test.   Life  testing  of  MicroPac 
aodules  is  now  coaplete.   All  AN/PRC-51  coaanai- 
cation  aodules,  subaitted  for  Group-C  testing, 
kave  coapleted  2000  kours  of  life  testing. 
Prograas  are  in  progress  for  deteraining  feasi- 
bility of  aass  production  of  aicro-aodules  and  of 
all  types  of  aicroeleaents.  Including  capacitors, 
resistors,  inductors,  transistors,  diodes,  and 
crystals.   (Author) 


AO-4O8  298      Div.   8 
(TISTE/CAM;   OTS  price  $.50 

Naval  Researcb  Lab..  Haskiagtoa,  D.  C. 

STUDIES  OF  THE  INITIATION  OF  ELECTRICAL  BREAK- 

DOMN  IN  VACUUM. 

by  R.  P.  Little  aad  H.  T.  Mbitaey.  20  May  63.- 

8p. 

NRL  5944 

Uaclassified  report 

Descriptors:   ('Electric  disckarge,  Vacuua  ap- 
paratus). Electric  arcs.  Low  pressure  researck, 
ElectroB  tubes,  Catbodes  (Electroa  tubes). 


SI 


Division  8  -  ELECTRONICS  AND  ELECTRONIC  EQUIPMENT 


Aaodef  (El«etro«  lub«i).  Electro*  tube  keateri. 
Ttaperatar*.  Field  eaistioa.  Photoelectric 
effects.  Work  f«nctioa.  Li«ht.  Hierotcopy. 
Phospkoretceat  uteriali. 
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AD-408  346     Div.   8,  25 
(TISTE/JMS)  OTS  price  |8.60 

Techaiache  Hochtchnle.  Munich  (Geraaay). 
RESEARCH  ON  ELECTRICALLY  SMALL  ANTENNAS. 
Suaaary  rept.  no.  2, 
by  H.  H.  Heiake.   30  Apr  63,  1*. 
Contract  AF61  052  506 

Oaclattified  report 

Detcriptort:   (•Aatenna  ceaf igarat ieni,  Detiga), 
(•Dipele  aateanat,  Electrical  iapedance), 
Clectroaagaetic  propartiet.  Magnetic  fields. 
Oielectrics,  Ferriies,  Styrene  plastics, 
Aateana  radlatioa  patteras.  Tunnel  diodes. 
Stability.  Matheaatical  aaalysis.  Vector 
Milysls,  Pelynoalals. 

This  report  ceaceras  the  iaproveaent  of  the  ia- 
pedaace  relatioaships  of  dlpoles  whose  actual 
leagth  is  saall  as  ceapared  to  the  wave  leagth 
ia  free  space.   This  iaproveaeat  should  be  eb- 
talaed  as  a  rasalt  ef  directly  surrouadlng  the 
dipele  with  dielectric  or  aaffaetic  aediua.   The 
sarrouadiag  shape  should  aet  have  tee  large  a 
voluae  since  the  resultiag  increase  of  antenaa 
site  sshould  be  kept  saall.   Sect.  I  ttatet  ex- 
actly thote  characteristics  of  iapedance  be- 
haviour which  should  be  iapreved,  especially 
efficiency  and  baadwidth  of  the  dipole.   The 
valuf  ef  the  radiation  resistance  itself  it  aot 
very  iaportaat.   Sect.  II  givet  a  tuaaary  of  the 
physical  effects  iatrodaced  by  a  surrouadlng  di- 
electric.  Two  differeat  effects  exists:   (1)  An 
altered  iapedance  tranaforaatio*  tiace  the  wave 
iapedance  in  the  region  ef  the  radiator  hat  been 
chaaged.   (2)  A  ttroager  foraatioa  of  apace  waves 
siace  the  wave  leagth  ia  the  dielectric  is 
saaller  thaa  ia  air  causing  a  larger  ratio  of 
radiator  leagth  to  waveleagth  within  the  dielec- 
tric.  Sect.  III.  IV  aad  V  ceatala  the  faada- 
aaatal  theory.   (Author) 


AO-408  382     Div.   8.  15 
(TISTP/HSS)  OTS  price  $1.10 

leasselaer  Polytechnic  last.,  Troy,  N.  ¥. 
CONTINUOUS  FORCING  OF  AN  ON-OFF  CONTROL  SYSTEM. 
Fiaal  rept..  1  Nov  58-31  Oct  62. 
by  Beraard  A.  Fleishaaa.  31  Oct  62,  3p. 
Coatract  AF49  638  5U,  ProJ.  9783.  Tatk  37726 
APOSS  4680  Unclattified  report 

Descriptors:   (•Noaliaear  sytteat.  Switehiag 
elreaitt).  ("Coatrol  tytteat.  Matheaatical 
•aalytii),  Noaliaear  differeatial  equatioas, 
Oifforeatial  eqaatioas.  Tiae  switches.  Tlae 
delay  relays. 

The  obJeetiT*  of  this  research  project  was  to 
coBdHCt'aaalytieal  iavestigationt  of  aoaliaaar 


tytteat  in  the  treat  of  autoaatic  control  and 
aechanict.   Principal  concern  wat  with  the  ttudy 
of  ordinary  differential  equationt  of  the  piece- 
wite-linear  type  (tuch  as  govera  relay  or  on-off 
control  tytteat)  in  the  presence  of  tiae-depend- 
ent  excitatioat  or  input  signalt.   A  tecond  phate 
of  the  work  wat  a  ttudy  of  a  clast  of  nonlinear 
wave  equatioat.   (Author) 

AD-A08  400     Oiv.   8 
(TISTE/JMS)  OTS  price  |10.10 

lateraatioaal  Rectifier  Corp. ,  Lot  Aagelti, 

Calif. 

HIGH    VOLTAGE    SILICON    RECTIFIER    STACKS. 

Quarterly   progrett    rept.    no.    7,    25   Dec   62- 

25  Mar  63. 

by  Nerner  Luft  «ad  E.  J.  Diebold.   25  Mar  63. 

123p. 

Contract  DA36  039se85977 

Unclattified  report 

Oetcriptorti   (•Diodet  (Seaiconductor) , 
Rectifiertj.  ( "Rect if iert ,  Silicon),  ("In- 
duttrial  production.  Diodet  (Seaiconductor)). 
(•Electric  intulation,  Dielectrict) .  Electric 
potential.  Manufacturing  aethodt.  Electric 
arct,  Electrodet,  Alternating  current,  Tettt, 
Tett  equipaent  (Electron ict) .  Tett  aethodt. 
Reliability  (Electron  let) .  Direct  current. 
Life  expectaacy.  Packaged  circuitt. 

A  tubttaatial  redetign  wat  aade  for  the  tixth 
tet  of  engineering  taaplet.   The  redetign  was 
aade  to  eliaiaate  the  probleas  experienced  with 
the  iatulatiag  fluid  at  elevated  teaperaturet  and 
to  ebtaia  a  wider  teaperaiure  range  of  operation. 
Preliainary  tettt  thowed  the  featibility  of  the 
redetign  and  detign  tests  on  the  firtt  coa- 
pleted  unitt  thowed  the  detign  to  be  tuccettful. 
The  new  detign  required  a  reduction  in  the 
nuaber  of  tilicon  rectifier  diodet  per  ttack. 
Thit  wat  achieved  by  going  to  1200  voltt  peak 
reverte  voltage  diodet.   The  30  KV  ttack  now 
contaiai  28  diodet  in  teriet  and  the  40  KV  ttack 
hat  37  diodet  ia  teriet.   The  reductioa  in  the 
nuaber  of  diodet  together  with  aa  iacreate  in 
the  diode  thunt  retittance  facilitatet  alto  the 
theraal  probleat.  During  the  quarter  the  redetign 
■at  eoapleted  and  aaterial  for  the  uaitt  pro- 
cured.  The  tixth  tet  of  engineering  taaplet 
wat  aaaufactured  aad  taecetsfully  tested. 
(Author) 


AD-408  406       Div.   8 
(TISTE/CAM)  OTS  price  $1.60 

Roae  Air  Developaeat  Ceater.  Griffiss  Air  Force 

Bate.  N.  Y. 

HIGH  POWER  X-BAND  GENERATOR  STUDY.   MICROWAVE 

TUBE  TECHNIQUES. 

by  B.  Werle.   May  63.  11p. 

ProJ.  5573.  Tatk  557303 

RADC  RAL  TH63  7 

Unclattified  report 

Detcriptort:   (•Microwave  aaplifiert.  Radio- 
frequency  power}.  (•Radiofrequeacy  generatort. 
Microwave  aaplifiert),  Detign.  X  band.  Magne- 
tront,  Klyttront.  Traveliag  wave  tnbet.  Micro- 
wave freqneacy. 

Retearch  it  preteated  oa  the  featibility  of  gen- 
eratiag  oae  aegawatt  of  average  power  in  a  tingle 
aicrowave  tube.   Six  batically  differeat  approach- 
et  were  ttudied.   Thete  were:   a  hollow-beaa 
traveling-wave  tube,  a  aul t iple-beaa  klyttroa,  a 
ault i-circui t  aaplitron.  an  extended  interaction 
klyttron.  aad  two  typet  of  crotted-f ield  forward- 
wave  aaplifiert.   A  geaeral  review  of  each  tube 
detiga  it  given,  with  brief  elaboratioa  on  new 
techniquet  at  they  occur  in  the  coarte  of  the 


ELECTRONICS  AND  ELECTRONIC  EQUIPMENT  -  Division  8 


dlseatslen  of  each  coaplete  desiga.   M  over-all 
evaluation  of  the  six  approaches  it  given  and 
coaclutioai  drawn  at  to  what  thould  bq  the  di- 
rectioa  of  future  retearch  for  the  oa^  aegawatt 
X-baad  goal  in  particular  aad  high-poUer  aicro- 
wave tube  developaeat  in  general.   (Author) 

AO-408  412     Div.   8 
(TISTE/JBM)  OTS  price  $1.60 

Cornell  U.,  School  of  Electrical  Eagibleeriag, 
Ithaca,  N.  ¥. 

DiANOSECONO  STUDY, 

by  P.  R.  Meltaac.   30  Sep  62,  8p.  les^reh  rept. 

EE541;  Techaical  rept.  ao.  20 

Coatract  AF30  602  2573 

Uaclassified  r^ort 

Report  on  Linear  Beaa  Microwave  Tabes 


Descriptors:   (•Traveliag  wave  tabe 
equipaeat).  (•Cavity  retoaatort,  Ra(i 
pultet),  Electroa  beaat,  Klyttroat, 
traatferat,  Tuaed  circuitt.  Theory, 


AD-408  418     Div.   8.  25 
(TISTP/FEH)  OTS  price  $2.60 


Staaford  Retearch  latt. 

AN  AUTOMATIC  SYSTEM  FOR 

ETERS, 

by  W.  E.  Scharfaaa.  May 

Coatract  AF19  628  325, 

Tatk  460001 

AFCRL  63  155 

Detcriptorii  (•Plata 
deatity,  *Phate  aeatu 
wavet),  Abtorptioa,  F 
aetworkt,  Circuitt,  S 
nitat,  Phate  thiftert 
Klyttroat,  Microwave 
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AD-4O8    472  Div.       8 

(TISTE/JWS;    OTS    price    $8.10 

Philco   Corp. .    Blue   Bell.    Pa. 
THIN    FILM    ACTIVE   DEVICES. 
Quarterly    rept.    no.    2.    22  Sep-22  Dec 
by   Jaaet   P.    Spratt.    22  Dec   62.    1v. 
Contract   DA49   I86ORDIO56 

Uaclassified 


sa 


Descriptors:  ( •Sealconduct ing  fila 
construction),  (•Diodes  (Seaiconduc 
filas).  (•Traasistors.  Metal  filas) 
Aluaiaua  coapouads,  Oxides,  ladiua, 
coapouBds,  Sulfides,  Capacitaace,  V 
Geraaaiua,  Dielectric  properties 
aent  (Electronics),  Photons.  Photos 

The  use  of  evaporated,  rather  than  th 
grown.  Inyers  of  A1203  has  alleviated 
problea  in  the  MEA  tunnel  eaission  de 
input  iapedance  devices  showing  trans 
values  as  high  as  25,000  aicro  ahos  h 
obtaiaed  ia  this  way.  A  teatative  e 
circuit  for  the  device  is  preseated. 
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Studies    of 


t4ie   conduction   processes    in  CdS-A1203-Al    diodes 
continue.      Thin    filas    of  CdS    show   resistivities 
of   approxiaa tely   C.I    oha-ca.    aobilitiet   of    10   ca 
tquared/V-tec.    and    carrier   coacentrat iont    of 
7  X   10   to   the   18th   power/ca  cubed.    (Author) 

AD-408    506  Div.      8 

(TISTE/JBM)    OTS    price  $2.60 

General    Electric   Co.,    Owentboro,    Ky. 

INTERIM    TECHNICAL   REPORT   ON    THE   RESEARCH, 

DEVELOPMENT.    AND    FABRICATION   OF   TUNNEL    EMISSION 

CATHODES. 

Quarterly   rept.    no.    2,    Oct-Dec   62, 

by  C.    E.    Horton    and    J.    «.    Hall,    II.      Dec    62,    22p. 

Contract    DA49    186ORD1053 

Uaclassified   report 

Descriptors:      (•Cathodes,    Filas),    ("Filas, 
Cathodes),    Metal    filas.    Electrical    Insulation, 
Vacuua    apparatus.    Vapor   plating.    Electric 
currents.    Tests,    Experlaental    data.    Sandwich 
construction.    Processing,    Teaperature,    Test 
aethods.    Ion    sources,    Gold,    Electrodes, 
Aluainua,    Oxides,    Silver,    Platinua,    Pressure, 
Field    eaission. 

Efforts   were  continued   on   the   developaent    of 
aaterials    aad   processes    f&r    the   fabrication   of 
tunnel    cathodes.      Vacuua   systea   probleas    that 
developed   without    warning   were   solved    and   aajer 
iaproveaents    in   the   vacuua   systea   were  aade   in 
order    to   obtain   auch    better   vacuua  conditions 
during    the   deposition   of   aetal    filas.       As    a 
result    of    t^iese   and   other   changes,    it   was 
possible   to   aake   insulating   filas   of   high   cur- 
rent-carrying  capacity   with   reassuring   regularity. 
A   series   ot   tests   was   aade   to   detervine   the 
effects   of   substrate   teaperature,    evaporation 
rate,    accelerator   aaterial,    and   other   variables. 
(Author) 


AD-408   608 
(TISTE/JBM) 


Div.      8.    5,    25,    2 
OTS  price   $2.60 


of 


Electrical  Engineering  Research  Lab.,  U. 

Texas,  Austin. 

BIBLIOGRAPHY  OF  TECHNICAL  REPORTS.  PUBLICATIONS, 

AND  THESES  -  MARCH  1961 -JUNE  1963. 

30  June  63,  20p.  Rept.  no.  131 

Contract  Nonr375  U.  ProJ.  NR371  032 

Unclassified  report 

Descriptors:   ( •Bibliogrnphies,  Scientific 
research,  ('Scientific  research.  Bibliograph- 
ies), Electrical  engineering.  Reports,  Elec- 
tronics, Meteorology,  Antennas,  Physics, 
Propagatiea,  Signals. 

AD-408  615     Div.   8,  26 
(TISTE/CAM)  OTS  price  $1.60 

KeystOBe  Electronics  Co.,  Newark,  N.  J. 
CRYSTAL  UNIT  CR-(XM-28) /U. 
Quarterly  progress  rept.,  Sep-Dec  62, 
by  Jaaes  M.  Ronan.   Dec  62,  15p. 
Contract  DA36  039SC81275 

Unclassified  report 

Descriptors:   (•Crystal  holders,  Maaufacturiag 
aethods).  Glass  seals,  Aglag  (Materials), 
Diodes  (Seaiconductors) ,  Processing,  Cleaning, 
Bonding. 

Effort  is  presented  on  the  aaaufactnre  of  crystal 
uaits.   The  prototype  glass  sealing  equipaeat  is 
reported  as  wall  as  results  of  preliainary  tests 
of  the  sealing  fixtures.   Crystal  bleaks  to  be 
used  in  the  Aging  study  have  beea  prepared  and  de- 
tails of  the  fiaishing  techniques  of  the  control 
groups  are  presented.   (Author) 
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AD-i08   639  Div.      8.    $ 

(TISTI/JM)      OTS   price  11.60 

k9T9»fe»  C«rp.,    Lof   Aagalci,    Calif. 
STATISTiaL   DESIGN   AND    PERFORMANCE    OF  HIGH-SEN- 
SITIVITY   FIEQUENCY-FEEDBACV    RECEIVERS, 
by   Jaaa  A.    D«T*l*t,    Jr.    31    *«y   63.    15p.    I«pt.    ao 
T0I169   3250  01TN3 
Ceatract  AFOi   695   169 
SSO   TDI    63    125 

Daalaitlfl«4  rapart 

Deieriptarat      (*ladla  raeaivari.    Freqaaacy 
■adalatiaa).    (*Fra^aaacy  ■adalatioa.    Radia 
raeaivari),    Narra«baad,    Faadback,    Pbata-lacked 
eaaaaaieatiaaa    ayataaa,    Statiitical    faactloas, 
Faaetiaaa,    Saaaitivity,    lataraediata    fraqaeaey. 
■adlafraqaaacy    flltara.    Caaaaaicatiaa   tkaary, 
Llaaar   ayataaa. 

A   daaiga    tkaary  aad  aa   aaalytical    tkreikald   de- 
taraiaatiaa   ar«  praaaated    far   a   klgk-aeaai tiri ty 
freqaaaey-faadbaek   racalTer.      Carreat    iateratt    ia 
klgk-aaaii tiTi ty   raeaivari    far    fraqaeaey  Bedula- 
tlaa   ia   eaatarad   araaad   t«a    iapleaeatatiaaa   af 
tka  davicat      pkaia-Iack  aad    fraqaeacy-feadback. 
Tba  darivatiaa   af  qaail-liaear  aadRl    far   tke 
fraqaaacy-feedback   recaivar.    for    tke  iltuatioa 
af  Gaaasiaa   (igaala   aad   aolaa,    ia   preieated.     A 
atatiitical    optiaisatiaa   ia    tkea   perforaed   givlag 
tke   leap   traaafer    faactiaa   aad   tkreikold   perfora- 
aaee    far   a    aaxiaaa   aeaaitiTity   receiver.      Tke 
detiga    tkeory   ia    baaed   oa   a   siagle   tkreakeld   e«a- 
^.cept   diacardiag   tke   praTleaa   t»ia   tkreikold   ap- 
proack.      It    ii    iko«a   tkat    la  aa   optlaaa  dealga 
tke  aadalatioa   error   ia    leai    tkaa   1    rad.      Tkla 
allowa    tke   aie   af  a   aarrow-baad    i-f   filter   aad 
abTiatea    tke   aaed   te   coaiider   tkreikold   ckaracter- 
iatiea    of  tke  diacrlalaatar  aitkia   tke   loop.     A 
■igaifieaat    reault   af  tkia   aaalyiii    li    tkat   al- 
tkaagk    tke   qaaal-liaear  raeaiver  aodeli   differ    ia 
detail,    tkreikald    for   a   aaxiaaa   leaiitivity   n 
feedback   aad    pkaaa-lack   receiver   ii    ideatical. 
It   wai    faaad   tkat    la   Fl    feedback,    aa    previouily 
dataraiaed    by  Develet    far   tke  pkaae-lock   reveiver. 
tkreakald   eeeara   at    10   log    10    (o)    -  l.Ji  db  above 
tko   altiaata  Halt   detaralaed   by  iafaraatioa   tkeo- 
ry argaaeati.      Tkii  i.3i  db  degradatioa   la    iade- 
peadeat    of  aodalatioa   iadex.      (Aatkor^ 


\0-i08  66i  Div.      8 

(TISTB/JNS)    OTS   priea   $6.60 

Gaaaral  llaetrie  Coapaay,   Sckeaectady,    N.    Y. 

SIHICONOUCTOI  DEVICE  CONCEPTS. 

by    B.    N.    Hall.    28   Feb  63,    62p.    SR3A 

Ceatract   AF19   628    329.    ProJ.    ^608,    Taak   ^60804 

AFCIL   63    120   A  Uaelaaaifled   report 

Baaeriptarai      (*SaaieoBductori,   Scieatlfic    ra- 
aaarek;,   Cadaiaa,   Cadaiua  coapouadi,    Sulfidei, 
Telarldaa,    Alaaiaaa   alloy*.    Ziac   alloyi, 
Cryitala,    Laaiaaiceace,    Laieri,    Galliua  alloyi, 
Aatiaoay   alloya,    Araaaidai,    Higk    teaperatare 
raaaarek,   Elaetrieal    propertiei,    Soleaidas. 


Tka  Cd-<:dS  liqaidaa  «ai  aeaiare 
groaa  aad  1250  dagraaa  C.  Ia  t 
ragioa,  tka  liqaidaa  riaai  expo 
teaperatare  liailar  to  tkat  obi 
laaleaadaetiag  ceapouad  lyiteai 
eally  active  dafaet  caatar,  bal 
aativo  doable  acceptor,  aaa  oba 
■kowa  ideatical  bakavlor  to  a  c 
obiervad  ia  CdTe  ia  tkli  labora 
ceatori  are  foraad  duriag  beat 
ataoipbere.  Tke  ceateri  are  li 
double  acceptor  centeri  obterve 
tkoy  becoae  T*ry  effective  bole 
teaporaturea.      (Aatkar) 


d   betMoen    700    de- 
ke    low-teaperature 
aeatially   witb 
erved    ia    III-V 

A   aew  electri- 
ieved    to  be   a 
erved    ia  CdS.      It 
eater  eoaearreatly 
tory.      Tkeie 
traataeat    ia   a  Cd 

ilar    to   tke 
d    ia   Ge    in    that 

trapi  at  Ion 


AD-408  677      Div.   8.  7.  22 
(TISTE/CAM)  OTS  price  |3.60 

Araoar  Reteirck  Fouadatioa,  Ckicago,  111. 

ntO-CONDUCTOR  LOM-PASS  TRANSMISSION  LINE  THEORY. 

Qaarterly  rept.  ao.  7, 

by  Heary  6.  Tabia.  31  Har  63.  36p.  Rapt.  ao. 

5167  07 

Ceatract  N178  7927.  ProJ.  £167 

Daclaiiifiad  report 

Deicriptori:   ('Traasaii^ioa  liaei.  Low  past 
flltari).  ("Electric  igaiters.  Audiofrequency), 
Electric  cables,  Atteauatioa,  Silicon  coapounds, 
Rubber,  Polyetbyleae  plastic*.  Analysis,  Theory, 
Taylors  series,  Partial  ^fferentlal  equations, 
Beasel*  fuaetioa*.  Electric  field*,  Magaetic 
fields. 

A  field  aaaly*i*  of  a  two-layer  Uaa  «a*  per- 
foraed.  It  Ma*  *k0MB  that  a  TEN  aode  caanot 
propagate  la  sack  a  structure.   laitaad,  a  TM 
aode  Mill  exiit.   Coaaerclally  fabricated  low- 
pa**  traa*ai**ioa  liae*  were  te*ted  to  detaralne 
koM  Mell  tke  dealga  *pecif icatioa*  of  tke*e  liaai 
Ml*  aet  ia  i  practical  configuration.   Tmo  type* 
of  line*  Mere  fabricated.   One  used  a  coaducting 
polyetkelyae  as  tke  dielectric  Mkile  tke  otker 
utilised  a  coaductiag  rubber  coapoand  for  tke 
saae  purpose.   Due  to  contact  probleas  betweea 
tke  tMO  coaductors  and  the  dielectric  aaterial, 
aeitker  of  the  liaes  aet  the  doslga  specifica- 
tions.  HoMOver.  tke  shape  of  tke  atteaaatioa 
versus  frequency  curve  Mas  as  would  be  expected 
for  a  line  witk  a  skuat  conductance  lower  tkaa 
was  tke  actaal  case.   laproveaeat  ia  tka  outer 
coaductor  coatact  eaabled  tke  respoose  curve  to 
be  skifted  dowa  ia  frequeacy  so  that  it  aore 
nearly  approached  the  theoretical  response. 
Several  farrita  liaes  were  also  coastracted  aad 
tested.   These  Uaei  had  aa  atteauatioa  Mhich 
varied  in  proportion  to  the  sqaare  root  of  fra- 
qaeaey.  (Aathor) 


AD-^08  682     Div.   8,  5 
(TISTE/CAM)  OTS  price  $8.10 

Holaei  and  Narver  lac,  Lo*  Angelei,  Calif. 
BASIS  OF  SELECTION  OF  VLF  ANTENNA  CONFIGURATION. 
0.  S.  NAVY  VLF  COMMDNICATION  FACILITIES  - 
PACIFIC. 
Apr  63,  1v. 
Ceatract  NBy37636 

Uaclaaaified  report 

Deicriptorii   (eAatenaai,  Aateaaa  coafigura- 
tioai).  Very  low  frequency,  Rad iof requency 
power.  Coupling  circuit*.  Structure*,  Matha- 
aatical  aaalyai*.  Co*tt,  Ground  (Electrical), 
Electrical  propertie*.  Cable*  (Mechaaieal) , 
Mooring,  Aataana  eoaponent*.  Antenna  hardHare, 
Antenna  aaiti.  Antenna  feedi,  Cantilever  beaai, 
Model  teiti,  Meaiureaeat. 
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nd  itudiei  are  preieated  leading 

atioB  for  the  baiic  configura- 

-power,  very-low-f requency 

n  which  final  deiign  wai  devel- 

anteaaa  to  be  coaitracted  at 

VLF  Coaauaieation  facility. 

achei  were  coniidered  uader  the 

aaering  phaaet   a  coaplete 

aaa  acaled  down  to  about  aine- 

lagle  3000-foot  vertical  radiator. 

oot  vertical  radiator*  operated 

ad  a  liagle  aodified  Cutler-type 

tter,  a  liagle  lectioa  of  the 

caled  apward  by  a  factor  of  1.28 

tke  aoit  econoaieal  of  the 

1  and  foraed  the  baiii  for  further 

till  baie  for  the  fiaal  deiign 
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AD-i08   68i  Div.      8 

(TISTP/FR)    OTS   price  t1.60 


Mitre   Corp.,    Bedford.    Man. 

DISTORTION   AND    REGENERATION    OF  ELECTR6|U6NETIC 

TRANSIENTS  AFTER   THEIR    PROPAGATION   AS    GROUND 

NAVES, 

by  V.  J.  Alberikeia.  Hay  63.  Up.  TM3i. 

Ceatract  AF33  600  39852,  ProJ.  i7U 

BSD  TDR63  166         Uaclaiilfiad  r 


Deicriptorit   (*Eloctroaagaet Ic  wav 
gatiea,  *Propagatioa,  Siaulatlon), 
propagatioB.  Diitertioa,  Siaulatioa 
aetworka.  Lew  frequeacy,  Very  low 


Tke  traaaalailea  ckaracteriatici  of  2)0  aad  500 
atatute  aile  groaad  wave  propagatioa  itirer  lead 


are  liaulated  by  aiaple  aetworka  aad 
of  tkeie  aetworka  to  iapalae  aad  atep 
are  coaputed  aad  plotted.  Tke  liaula 
ai  regeaerative  equaliaera  wkea  place 
retura  loop  of  itabilixed  feedback  ea 
(Autkor) 
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AD-^Oe    702  Div.       8.    25 

(TISTE/OHD)   OTS    price  $4.60 

Microwave  Reiearck   laat.,    Polytecknic 

Brooklyn,    N.    Y. 

A   FAST    BROADBAND   HIGH-POMER    MICROWAVE 

by  Harry  Goldie.    11    Feb  63.    1v.    PIBMRH 

Contract    AF30    602   2135 

RADC   TDR63   139  Unelaiiified 


Deicriptorii      ('Waveguide   iwitcbei, 
frequency    power),    (•Electronic    iwitc 
band).    Attenuation,    Diacbarge   tubea. 
P 


1 nat.    of 

^NITCH. 
1111    63 


liport 

tadie- 
kei,    Broad- 
Tiae, 


Plaiaa   phyiici.    Theory,    Electron    tul4i. 

Tkii   report    deicrlbei    the  deiign    and   (|velopaent 
of    a   broadband,    high    power,    low-preiiife  aicro- 
wive   iwitch.      Pertinent    deiign    inforaiiion, 
particularly    ai    it    relatei    to    electricll    perfera- 
ance    and   aechanical    fabrication    ii    prilented.    aa 
ii   detailed    inforaation   en    the   experiifntal    aeaa- 
ureaent    facilitiei.      Particularly    ligr^flcant 
reialti   derived   are   the  aagnitude  of   tie  peak 
pulie   aierowave   power    that    the  gaieoui    iwitch   can 
control    and    the   rapidity    of   awltching    |ction. 
Other    featurei    are   the   low  inaertion    Ifii   with 
the   device   either   in    the   active   or    pailive   atate. 
Good    iiolation   wai    achieved   over   the   tltire  range 
of   rated   power    level.      The   following    ikperiaental 
reiulti   were    achieved!      (1)   Rf   power    |<ritehed,    - 
up    to    a   aegawatt;    (2)    Switching   Tiae,    •■    30    nano- 
lecondi;    (3)    Iiolation.    -   30   deeibelij    (4)    Arc 
Lois,    -   0.9   decibels;    (3)   Cold   Iniertl#n   Loii. 
0.2  decibeli:    (6)    Spike  Leakage.    -   noi>;    (7)    VSNR 
(over  C    band),    -   1.2    (aax)t    (8)    Recovtfy   Tiae.    • 
30  aicroiecondi:    and    (9)   IF   Pulie  Wld^^.    -   up   t< 
1    aicroiecond.    (Autkor) 


AO-408   703  Div.      8.    6 

(TISTE/CAM)    OTS   price   $7.60 


Radiation    Inc.,    Melbourne.    Fla 
INTERFERENCE    MONITOR    FEASIBILITY    STDDtT 

ID. 

15  Mar  63,  68p.   TN2;  Rept.  no.  1593 


Contract  AF30  602 
RADC  TDR63  196 


2695,  ProJ.  1593.  T 
UBClaiiified  r 


Deicriptori:  (*Radar  t ranial tteri, 
(•Mooltori,  Radar  puliei),  (•Radar 
Detection),  (*Radar  antennai.  Elect 
fieldi),  (*Radiof requency  ipectroic 
bility  Itudiei),  Radar  receiven,  C 
cablea,  Preaaplif leri,  Dliplay  lyit 


M 


(PHASE 


k  45'&001 
»k>ort 

Honitori) , 
luliei, 
rioaagnet  ic 
)ipy,  Feaii- 
><axi  al 
I,  Back- 


ward wave  oicillatori,  Interaediate  frequency 
aaplifieri.  Video  aaplifleri.  Calibration, 
Ultrahigh  frequency.  Superhigh  frequeacy,  Cir- 
calta.  Wiring  diagraai. 


Approachei  which  will  perait  ao 
Spectra  eaitted  by  pulie  radar 
200  MC  to  40  GC  were  inveitigat 
for  aonitoring  leveli  of  peak  e 
power  down  to  the  peraiiilble  1 
27055  kave  been  leugkt.  Tke  ao 
which  ii  deicribed  eaployi  ault 
receiven,  each  covering  approx 
baadwidthi  liaultaneouily .  Ide 
the  lource  of  received  apurioua 
vided  by  correlation  with  trigg 
froa  the  radara  via  coaxial  cab 
aonitor  haa  been  conitructed  in 
deaonitration  of  the  approach, 
operating  in  the  range  froa  2  t 
tested  at  the  Verona  Teat  Site. 
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The  breadboard, 
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(Author) 


AO-408  706     Div.   8 
(TISTP/FR)  OTS  price  $3.60 

Electronica  Reaearch  Lab.,  U.  of  Calif., 

Berkeley. 

GENERALIZED  COOING  AND  UNIFORM  FINITE  MEMORY 

CODES, 

by  T.  J.  Wagner.   26  Dec  62.  35p.   S60,  1492 

Contract  Noar22253 

Unclaaaified  rei>vrt 

Deicriptori:   (•Coding,  Theory),  Theory,  Coa- 
aaaicatlon  theory. 


A  general  fraaework  for  eacodi 

ng  and  decoding  ia 

preiented  which  includei  block 

coding.   The  key 

concept  uied  with  the  general! 

Bed  codea  ii  that 

of  decoding  rate.   A  weak  convene  ii  proven 

uiing  decoding  rate  which  ihowi  that  channel 

capacity  for  the  generaliaed  c 

odei  ii  the  laae  aa 

the  uiual  block  coding  channel 

capacity  C  for  a 

diacrete  aeaoryleii  channel. 

Unifora  flnite- 

aeaory  codei  are  defined  froa 

the  general  fraae- 

work  after  leveral  aotivating 

definitioni  of 

propertiei  which  leea  natural 

to  require  of  any 

code.   Channel  capacity  C  lub 

u  ii  defined  for 

theie  codei  but  what  iti  value 

ii  reaaini  an 

open  queition.   A  clan  of  cha 

nneli  ii  given  for 

which  C  lub  u  ii  nonxero  for  each  aeaber  of  the 

clan.   Froa  the  convene  it  i 

1  known  that  C  aub 

u  ii  equal  to  or  leai  than  C. 

(Author) 

AD-408  758     Div.   8 
(TISTE/JWS)  OTS  price  $12.50 

Goodyear  Aircraft  Corp.,  Akron,  Ohio. 

AN  ENGINEERING  STl'DY  OF 

SYSTEM. 

Final  rept. , 

by  D.  0.  Collini  and  G. 

Rept.  ao.  GER10670 

Proj.  5579,  Taik  557901 

RADC   TDR63  64 


A   POST-ATTACK   ANTENNA 


W.    Congdon.      May   63, 


UBClaiiified  report 

Deicriptori:   (•Parabolic  antennai.  Inflatable 
itructurei).  (•Inflatable  itructurei.  Para- 
bolic aBteanai) ,  (•Shelteri,  Parabolic 
antennai).  Antenna  radiatioB  patterni.  Under- 
ground Itructurei,  L-baad,  Standing  wave  ratioi. 
Antenna  feedi,  Radiof requency  power,  Mathe- 
aatical  prediction,  Teits,  Reflectors,  Drivai, 
Polyeiter  plaitici,  Daeron. 

Efforts  were  directed  toward  an  engineering 
study  prograa  for  a  poit-attack,  lurvivable 
antenna  inital lat ion.   The  purpoie  of  the 
prograa  wsi  to  deteraine  the  feaiibility  of  an 
air  supported,  integrated,  radoae-antenna  con- 
figuratiOB  tkat  can  be  packaged  ia  a  laall 
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AO-408  767 
(TISTE/CAM) 


Di*.   8.  26 
OTS  price  93.60 


Chathaa  Eleetreaics  Div.,  Taag-Sol  Electric  lac, 

Lifiagstoa,  N.  J. 

PKOODCTION  ENGINSEIIN6  MEASUBE  FOI  TYPE  7890 

SUPER  POMES  HYDROGEN  THYRATRON. 

Qaarterly  progress  rept .  ao.  ^,  8  Dee  62-7  liar  63, 

by  C.  L.  Shackelford.  7  Mar  63,  32p. 

Ceatract  OA36  039se8598i 

Oaelassffied  report 

Oeseriptersi   (•Thyratroas,  Hydrogea).  ('aaa- 
afactariag  aetheds,  Thyratroas).  Radiof reqaeacy 
peaer,  Aaodes  (Ilectroa  tubes),  Brasiag,  Elec- 
tric carreat.  Tests. 

Efforts  are  preseated  to  deaoastrate  the  capabil- 
ity to  prodaee  saper  power  hydrogoa  thyratroas. 
The  type  7890  hydrogea  thyratroa  as  eoastraeted 
ia  this  particalar  desiga  dirides  iato  foar  aajor 
sabasseablies,  three  of  which  eeabiae  to  fora  the 
tabe  eaTelope.   Several  probleas  were  aatlcipated 
ia  eoaaectioa  with  each  of  the  sabasseablies  aad 
other  probleas  aot  foreseea  have  arisea.   Data 
froa  the  first  7890  ia  operatioa  iadicated  cer- 
taia  chaages  that  are  either  reqaired  or  are 
desirable.   (Aathor) 


AD-i08  775     Di».   8.  1.  12 
(TISTE/CAM)  OTS  price  $1.25 

Bliley  Electric  Co.,  Erie,  Pa. 

BU6GE0IZED  PRECISION  CRYSTAL  UNIT  FOR  AIRBORNE 

AND  HISSILEBORNE  FREQUENCY  SOURCES. 

Fiaal  rept.,  Mar  61-Not  62, 

by  J.  ■.  MolfskiU,  R.  T.  Schlaudecker,  J.  E. 

Lawtoa,  aad  R.  C.  louck.  May  63,  39p. 

Coatract  Ar33  616  8100.  ProJ .  ^156,  Task  415606 

ASD  TDR62  1054        Oaclaaslfled  report 

Report  ea  Ileetroaie  Tabe  Teehaology. 

Dcserlptora:   (•Fraqaaacy  stabiliieri,  Gaided 
aiasiles),  (•Qaarts,  Frequeaey  stabilixers) , 
Airborae.  Vibratioa.  Accelerat ioa,  Desiga. 
Specif IcatioBS.  Crystals,  Test  equipaeat  (Elee- 
treaics). Model  tosts,  M*asur*a*ats,  Spacaborae 


A  specif ieatloB  sheet  was  prepared  to 
reqaireaosts  which  were  coasidered  to 
sary  or  desirable  ia  high-precisioa  c 
for  ase  ia  aircraft  or  aissilos.  The 
were  deliberately  desigaed  to  deaand 
la  state-of-art  techaiqaes.  The  purp 
stady  was  to  iavestigate  the  feaslbil 
roquireaoats  aad  to  establish  realist 
of  eoapliaace  for  those  requireaoats 
plete  satisfactloa  coald  aot  be  attai 
alga  dOTOlopaeats  aade  dariag  this  st 
la  slgaiflcaat  iaproToaeats  ia  perfor 
shock,  vibratioa,  aad  orlaatatioa  tes 
tloas.  .A  brief  history  of  this  stady 
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AO-4O8  796     OiT.   8,  5 
(TISTE/JBM)  OTS  price  $8.10 

Radio  Corp.  of  Aaerlca.  Harrison,  N.  J. 

RESEARCH  PROGRAM  ON  LON-NOISE  MICROWAVE  RECEIVER 

AMPLIFYING  DEVICES. 

Fiaal  rept.,  27  Not  59-1  Dec  60. 

by  A.  Pressor.  F.  Sterser.  G.  Hodawaaec  aad 

H.  Nolkstela.  1  Dec  60,  It. 

Coatract  AF30  602  2115 

RADC  TR6I  327  Oaclassified  report 

Deseriptorst   ('Radio  rocelTors.  MlcrowsTe 
aaplifiers),  (*Paraaetrie  aapliflers.  Taaael 
diodes),  ('Taaael  diodes,  MicrowaTO  aapli- 
fiers). ('MicrowaTO  aaplifiers.  Radio  re- 
ceivers),  ('Traveliag  wave  tubes.  MicroMBTe 
aaplifiers),  Baadwidth,  Gala.  Experiaeatal 
data.  Electron  beaas.  Electroo  guas,  Focasiag, 
Saleaolds,  Haraoaie  oscillators.  Theory.  Mave- 
guide  circulators.  Power.  Paapiag  (Electronics), 
Broadbaad,  Cathodes  (Eleetroa  tabes).  Electro- 
statics. Leases,  Hellpes. 

Research  coaceraed  the  deTelopaeat  of  solid-state 
dOTlces  aad  traToliag  wbto  tubes  for  ase  ia  a  low 
noise  aicrowoTO  receiver.   Two  low-noise,  L-baad 
tuaael-dlode  aaplifiers  were  built  aad  dellTered. 
Both  aaplifiers  had  voltage-gaia-baadwldth  pro- 
ducts exceediog  the  objective  specif icatioas. 
The  best  experiaeatal  results  were  as  follows: 
ceater  freqaeacy  -  1270  ac.  baadwidth  •  64  ac. 
gala  «  26  db.  aoise  figure  •  5  db.   Three  para- 
aetrie  subkaraeaic  oscillators  (paap  freqaeacy  ■ 
5700  BC.  sigaal  freqaeacy  •  2850  acj  were  bailt 
aad  delivered.   A  f our-terainal  low-aoise  aodu- 
late-deaodulate  L-baad  paraaetric  aaplifier  was 
bailt  aad  tested.   A  travel iag-wave-tube  aapli- 
fier is  described  which  has  deaoastrated  a  capa- 
bility for  very  low  aoise  operatioa  in  the  S-baad 
range  of  aicrowave  frequeacies.   Effort  incladed 
theoretical  stadias  coaceralBg  aoise  reductioB  la 
beaa  devices,  coupled  with  experiaeatal  tests. 
The  fiaal  tabe  design  achioTod  aiaiaBa  tube  aoise 
figares  as  low  as  2.6  db  aad  broadbaad  aoise 
figares  of  less  thaa  3.5  db  la  the  2100  -  3500  ac 
freqaeacy  raage.   (Author) 


AD-408  797     DIt.   8 
(TISTE/CAM)  OTS  price  $7.60 

Radio  Corp.  of  Aaerixa.  Harrisoa,  N.  J. 

DEVELOPMENT  OF  A  VElTrXOH  NOISE  TRAVELING-NAVE 

TUBE. 

Scieatlfic  rept.  ao.  1,  8  JaB-15  Mar  60, 

by  G.  Hodowaaec  aad  H.  Nolkstela.   15  Mar  60,  71p. 

Ceatract  AF30  602  2113 

RADC  TN6I  242  Uaclassified  report 

Descriptors:   ('TraTeliag  wbto  tabes.  Noise 
(Radio)),  Redactloa,  Desiga,  Helixes,  Theory, 
Catbodes  (Eleetroa  tubes),  Aaodes  (Electros 
tabes).  Correlatloa  techaiques,  Eleetroa  beaas. 
Space  charges,  lapedaace  aatchlag,  Eleetroa 
gaas,  Seleaoids,  Focasiag,  Measareaeats. 

A  descriptloa  is  preseated  of  the  early  stages  ia 
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AD-408   798  Div.       8 

(TISTE/CAM)    OTS   price   $1.90 


Radio  Corp.  of 

DEVELOPMENT  OF 

TUBE. 

Scientific  rept.  no.  2,  15  Har-1  Nov 

by  G.  Hodowanee  and  H.  Nolkstein.   1 

Contract  AF30  602  21 15 

RADC  TN61  243  Unclassified 


Aaerica,  Harrison,  N, 

A  VERY  LON  NOISE  TRAVEkilNG-NAVE 


to. 

^ov  60.  Up. 


report 


Deacriptori:   ('Traveling  wave  tubey,  Neia* 
(Radio)).  Reduction.  Electron  beaas,^  Electric 
fields.  Magnetic  fields.  Electrostajtjic  fields. 
Cooling,  Space  charges. 
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ve    use  of  a  ridge,  were  designed  to  aake  parallel- 
slot  aateaaa  arrays  capable  of  beiag  scaaaed  *45 
degrees  off  the  broadside  positioa.   The  array 
desiga  is  proposed  as  a  aeaas  of  asiag  the  saae 
aperture  for  aaltlple-f requeocy  beads.   RadiatioB 
patterns  of  36-slot  aad  72-slot  plaaar  arrays  are 
iacluded.   (Aathor) 

AD-408  986     Div.   8,  5 
(TISTE/JBM)  OTS  price  $3.60 

Carlyle  Bartoa  Lab.,  Johas  Hopkias  0.,  Baltiaore, 
Md. 

DETECTION  OF  NON-GAUSSIAN  PROCESSES  IN  NON- 
GAUSSIAN  NOISE, 

by  Frank  C.  Ogg,  Jr.  June  63.  32p. 
Coatract  AF30  602  2597,  Proj .  4505,  Task  450501 
RADC  TDR63  192         Uaclassified  report 

Descriptors:   ('Detectors,  Stochastic  process- 
es), ('Stochastic  processes.  Detectors).  ('Noise 
(Radio),  Detectors),  Sigaal-to-aoise  ratio, 
Saapliag,  Errors,  Statistical  processes.  Theory, 
Sensitivity,  SlgBOls,  Statistical  distributioas, 
EquatioRS. 
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AD-408  955     Div.   8,  6 
(TISTE/JMS)  OTS  price  $2.60 

Navy  Eleetreaics  Lab.,  Saa  Diego,  Call 

SLOTTED-RIDGE  NAVE  GUIDE  PLANAR  ARRAYJ 

by  J.  H.  Proveacher  aad  N.  H.  Great. 

29p. 

NEL  1165  Uaclassified  r| 


f. 

24  Apr  63, 
ort 


Descriptors:   ('Slot  aateaaas,  Radat  anteaaaa), 
('Radar  aateaaas.  Radar  scBBaing),  Aiitenna 
feeds,  Naveguides,  Phase  shifters.  Power 
dividers,  L  bead,  S  band.  Phase  aea^^reaeat, 
Aateaaa  radiatioa  patteras. 
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AD-409  010     Div.   8 
(TISTE/OHD)  OTS  price  $9.60 

Illiaois  0.,  EagiBeeriag  Experiaeat  Statioa, 

Urbaaa. 

NEAR-FIELD  INVESTIGATION  OF  UNIFORMLY  PERIODIC 

MONOPOLE  ARRAYS. 

by  Edward  Hudock.  30  May  63.  105p.  TR  No.  1 

Coatract  N0bsr85243,  ProJ.  SS024001 

Uaclassified  report 

Descriptors:   ('Aateaaa  coaf igurat ioas.  Elec- 
troaagaetic  fields).  ('Coupled  aBteaaas.  Field 
theory).  ('ABteaaas,  Broadband),  Brillouia 
soaes,  Aaalysis.  Measuring  devices  (Electrical 
&  eleetroaic).  Phase  aeasureaeat.  Desiga. 
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Division  8  -  ELECTRONICS  AND  ELECTRONIC  EQUIPMENT 


Cdaditlaii    of  pkatiag,    backfire  radiatioa  aay   bt 
t>tablUb«4.    aad.    fartbar,    tbat   tba  rata  of 
attoaaatloB   or   doeay   of  tba  aoar   flold  dapaada 
apoa    tbo  vooMtry   of   tbo   ttraetara.      (Aathor) 


AD-i09  032  DiT.      8 

(TISTI/ai)    OTS   prico  fS.bO 

Matklaa-Jobaaoa  Co.,    Pala  Alto.    Calif. 
OIVELOPUNT    OF  S-BAND    LON-NOISE    PERIODIC   PER- 
MANENT  HAGNET   TBAVELINGHUVE    TUBE. 
Flaal    ropt., 

by   B.    P.    laraolaoa.  J.   H.    Foator.   H.   V.    Puraoll. 
aad   F.   T.    ■aaeb.    19  Mar   63.    ^8p.    lopt.    ao. 
63    bOlU 

CoBiraci  AF30  602  269i.    ProJ.   i506.    Taak  i50602 
BAOC  TDB63    172  Daelaaalfiad   roport 

Ooaerlotorat      (*Traroliag   mvo  taboa,    Nolae 
(Radio)).     (•Kloctroa    beaaa,    Focaaiag).    (•Focua- 
lag.    aagaota),    Mlcroaavo  aapll flora.    S   baad. 
lodaetloa.    Gala.    Magaotlc    flelda.    Coafigara- 
tloa,    Mollxoa,    Bloetroa  gaaa.    Oporatloa. 


Varloaa   aatkoda   of   foeaalag  a    low 

boaa  aro  doacribod.      Kxporlaoatal 
ravorsod-flold.    eoabiaod   atraigbt 
flalda.    aad    skioldod   stralgkt-fl el 
proaoatad.      Kffoetlva   aoaaa    for   ak 
atralgkt-flold  Mgaet   aad   ollaiaat 
Torae  coapoaoata   oa   tko   axla   wero 
opaoata    la   tka  loa-aelao  tabo  wblc 
poraaaeat-aagaet    focualag  aro  deac 
laclado   tko   pla-aoal    lapat    aatch, 
ablo   rodactloa   la   tke   gaa    balb  aad 
otora.      Oporatloa  of  tko  aaplifior 
by   tko   laelaalaa  of  a  voltage  dlvl 
faralak    tko  kollx  aad  aaodo  veltag 
•f   tka  coaplotod   aapll flora   «itk   r 
■•iao   flgaro,    aad   pkaae   la   dlaeaaa 


■aeiao  oloctroa 
roaalta    for 
aad    periodic 
d    focHiiag   aro 
ieldiag   a 
lag    Ita    traaa- 
foaad.      DoTol- 
k    facilitated 
ribed.      Tkeae 
aad   a   coaaider- 
ceupler   diaa- 
la    alaplifiod 
der    aetaork    to 
ea.    Perforaaace 
egard    to   gala, 
ed.       (Aatkor) 


AO-^09  05i 
(TISTE/J»S) 


DiT.   8,  25 
OTS  prico  $1.60 


Foreiga  Teck.  Oir..  Air  Force  Syiteas  Coaaand. 

Mrlgkt-Pattersoa  Air  Force  Base.  Okie. 

DESIGNING  INSTRUMENTS  FOR  MEASUREMENTS  OF  SONIC 

PRESSURE, 

by  V.  A.  Kolaakov  aad  A.  1.  Abrosov.  8  Apr  63. 

13p. 

FTD  rri892  Uaclaisifiod  report 

Traaa.  froa  Priaoaoaiyo  Ul' traakast iki  k  Issle- 
dovaalyu  Veskckettva.  Hiaiiterttvo  Pro tvetkckeai- 
ya  RSFSR,  Moikovskiy  Oblastaoy  Pedagogicbeskiy 
laatitat  la.  N.  K.  Kraptkoy.  Moskra.  U.  pp.  129- 
138.  1961. 

Oeacriptorst   ('Oltraaoaic  radiatioa,  Meaaure- 
aoat).  ('Toit  oqvipaeat  (Elect roaict) .  Ultra- 
aoaie  radiatioa).  Proaaplif iert.  Traaiducers. 
Calibratioa,  Ultraaoaic  propertiea.  Probes 
(Cleetroaagaotie).  Eloctroa  tubes.  Bariua  coa- 
poaada.  Tltaaataa.  Prossare. 

A  project  carried  oat  at  tke  Rostov  Scieatific 
losoarek  lastitate  of  Mackiae  Coastractioa  Teck- 
■ology  oa  origiaatiag  a  desiga  for  aa  iaatrusMat 
to  doteraiBO  aoaic  pressure  ia  gases  aad  liquids. 
Tbo  pioBoeloctric  aetkod  baaed  oa  tke  pieaoelec- 
trie  is  oaployed  to  aeasure  tke  soaic  pressure. 
(Aatkor) 


AD-i09  061     DlT.   8,  25 
(TISTP/FR)  OTS  prleo  $1.60 

Foreiga  Toeb  OIt.  Air  Force  Syatoaa  Coaaaad, 

Vrlgkt-Pattorsoa  Air  Force  Base,  Oblo. 
PROBLIH  OF  EiPLOriNG  ELECTRONIC  FEELERS  TO 


MEASURE  VIBRATION  AMPLITUDES  AND  FREQUENCIES, 
by  Yu.  D.  Korayaskkla.  16  Apr  63.  Up. 
FTD  TT63  89  Uaclasalflod  report 

Traaa.  froa  lavoatlya  Vyasklkb  Uckobaydb 
Zaredeaiy  Kloktroaekkaai ka,  8.  #p.  909-918, 
Aag  62. 

Descrlptorat   (*VlbratloB,  Moasareaeat) ,  Meas- 
ureaeat,  lloetroa  tabes,  Bloctrodoa,  Froqueacy, 
lateaalty. 

Blaetrealc  tabea  wltk  aeckaaically  coatrolled 
electrodes,  iateaded  for  aeasarlag  vlbratloa 
aaplitudos  aad  frequeaclos  are  described.  (Autbor) 


AO-409  088     Div.   8 
(TISTR/CAM)   OTS  prleo  $2.60 

Roao  Air  Dovolopaoat  Ceater,  Griffiss  Air  Force 

Base,  N.  Y. 

UHF  NEGATIVE  GRID  TETRODE  PEAK  CATHODE  EMISSION 

TESTS. 

by  Mertoa  C.  Eraft.   Jaao  63,  25p. 

ProJ.  5573.  Task  557303 

RADC  RAL  TM63  8       Uaclasslfiod  report 

Descriptors:   (•Tetrodes.  Radiof requeacy  aapll- 
fiors).  Ultraklgk  froqueacy,  Radiof requeacy 
pulses,  Radiof requeacy  power.  Cathodes  (Eloc- 
troa tubes),  Tkeraioaie  oaissloa.  Tests. 

laforaatioa  is  proseated  oa  the  testing  of  UHF 
poMor  aaplifior  tubes  to  doteraiao  tke  peak 
cathode  oaissloa  capabilities  aad  probable  aax- 
iaua  RF  power  output  at  a  pulse  duratioa  of  200 
aierosocoads.   (Author) 


AD-^09  138     Dir.   8 
(TISTE/CAM)  OTS  price  $2.60 

Mitre  Corp..  Bedford,  Mass. 

TAPPED  DELAY  LINE  REALIZATIONS  OF  FREQUENCY 

PERIODIC  FILTERS  AND  THEIH  APPLICATION  TO  LINEAR 

FN  PULSE  COMPRESSION. 

Final  rept.  , 

by  R.  Maaasse.   May  63,  21p.  TM  3506 

Coatract  AF33  600  39852.  ProJ.  750 

ESO  TDR63  232  Uaclasslfiod  report 

Descriptors:   (•Delay  liaes.  Filters  (Electro- 
aagaetic  waves)),  ("Filters  (Electroaagaetic 
waves).  Pulse  coapressioa) ,  Radar  palses. 
Microwave  aetworks.  Llaear  systeas.  Froqueacy 
aodulatioB,  Pulse  coapressioa.  Tkeory, 
Integral  traasforas.  Hatkeaatical  aaalysis. 


It  is  showa  tkat  a  1 
aaplitude  aad  pkase 
faactioB  of  froquoac 
tapped  delay  line  wi 
weightings  oa  eack  t 
aique  for  the  reallz 
filters  is  developed 
votes  the  discussioa 
of  a  single  froqaeoc 
a  bank  of  coaplex  di 
oaployed  in  a  large 
FM  pulse  coapressioa 
of  kigk  quolity  tapp 
tka  ease  witk  wkich 
aents  can  be  aade  ob 
this  tochaiquo  attra 
applicatioBS.   (Auth 
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availability 
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pkase  adjast- 
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aber  of  future 


AD-A09  195 
(TISTE/JBM) 


Div.   8 

OTS  price  $2.60 


Microwave  Associates,  lac.  Burllagtoa,  Mass. 
RUGGEDIZED  MICROWAVE  DUPLEXING  TUBES  PRODUCTION 
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ENGINEERING  MEASURES  PROGRAM. 

Qaarterly  progress  ropt.  ao.  U.    12  Dot  62- 

11  Mar  63. 

by  Paal  Baskoa.  11  Mar  63,  1v. 

Coatract  OA36  039sc85987 

Uaclasslfiod  robjart 


Doserlptorsi   (•Traasait-reeolva  t 
wave  eqaipaeat).  ('Radar  daplexars, 
receive  tabes}.  Prodactioa,  Life 
Hlgk  teaporatare  research.  Specific 
Tests,  Brazlag,  Tables. 
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fraasait- 
>|actaacy. 
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AD-^09  197     Div.   8 
(TISTE/CAM)   OTS  price  $3.60 

Beadix  Radio  Div.,  Beadix  Corp.,  Baltimore,  Hd. 

INTERFERENCE  APPLIED  RESEARCH  DATA  COI.UCTION 

AND  ANALYSIS,  SYNCHRONIZATION  OF  AN  Fiji  MITH  A 

TEST  RADAR. 

Fiaal  rept.,  . 

by  A.  E.  F.  Greapler,  Parker  R.  Cope,  aaaes  L. 

McKaia,  Walter  C.  Jacksoa  and  Robert  (^  Barker. 

May  63,  25p. 

Coatract   AF30  602   2733,    ProJ.    ^5^0,    Tfjik   ^5A001 

RADC  TDR63  1 69 

Uaclasslfiod  r^Hort 


Descriptors:  ('Radar  receivers,  He 
devices  (Elect roaics) ) ,  (*Radiofreq 
fereace,  Heasureaeat ) ,  (*Syachroniz 
troaics).  Radar  equipaeat).  Solids, 
diodes.  Transistois,  Coaputer  logic 
Gates  (Circuits),  Pulse  geaerators, 
criaiaator,  Calibratioa,  Errors,  Ti 
troaagaetic  fields. 
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AD-409  272     Div.   8 
(TISTE/CAM)  OTS  price  $1.10 

Foreiga  Toeb.  Oi».,  Air  Force  Systeas  Coaaaad, 

Hright-Patterson  Air  Force  Base,  Ohio. 

ATTACHMENT  FOR  MEASURING  SMALL  TIME  INTERVALS. 

by  S.  S.  Votoshkia  and  B.  C.  Rosov.  7  May  63, 

lOp. 

FOT  TT63  U9  Unclassified  report 

Traas.  froa  Avtoaatika  1  Taloaokkanika,  2.  pp. 

49-59.  1962. 

Descriptors:   ('Tiae  laterval  counters,  Meas- 
ureaeat),  Seasitivlty,  Electron  tubes.  Errors, 
Circuits,  Hiring  diagraas. 


AD-A09  278      Div.   8 
(TISTE/JBM)  OTS  price  $3.60 

Stanford  Research  last.,  Mealo  Park,  Calif. 

TUNNEL  CATHODES  FOR  MICROHAVE  TUBES. 

lateria  rept.  no.  4,  1  Mar-31  May  63. 

by  D.  V.  Geppert  and  B.  V.  Dore.   June  63.  31p. 

Contract  AF33  657  8721,  ProJ.  4125 

Uaclassified  report 

Descriptors:   ('Cathodes  (Electron  tables). 
Microwave  equipaeat,  •Cold  cathode  tubes. 
Microwave  equipaeat),  Saadwiek  coast ructiea. 
Electric  currents,  Filas,  Metal  filas.  Electric 
insulation,  Life  expoetaaey.  Noise  (Radio), 
Vai»or  izat  ion,  Proeessinjg.  JIanufacturing  aetk- 
ods.  Test  equipaeat  (Electronics),  Crystal 
oscillators,  Interferoaeters ,  Electrodes, 
Molybdenua,  Vacuua  apparatus.  Vapor  plating, 
Cadaiua  coapounds.  Sulfides,  Silicon  coapouads. 
Oxides,  Gold,  Field  eaissioa.  Cathodes. 


Efforts  were  continued  on  the  developae 
thin-fila  tunnel  cathodes  for  aicrowave 
Equipaeat  aodif i cat i ons  and  iaproveaent 
are  described  ia  detail.  Two  vacuua  de 
systeas  are  bow  in  operation.  Oae  syst 
desigaed  specifically  for  CdS  work,  aad 
systea  for  other  insulatiag  barrier  aat 
Both  systeas  have  quartz  crystal  fila-t 
aonitors  ia  operational  use.  In  both  s 
the  coaplete  three-layer  cathode  street 
be  fabricated  coapletely  la  vacuua.  Ia 
of  the  CdS  systea,  the  cathodes  have  to 
in  another  vacuua  systea  at  the  preseat 
the  other  systea,  however,  the  cathodes 
cated  in  vacuo  can  then  be  tested  witho 
exposure  to  ataosphere.  The  structures 
Au,  Mo-SiO-Mo,  and  Mo-CdS-Mo  were  studi 
Mo-SiO-Mo  structure  is  the  aost  proaisi 
so  far  tested.  It  shows  poteatial  for 
efficiency  aad  long  life.  The  calculat 
the  relaxatioB  frequency  of  hot  electro 
holes  in  aetals  and  seaiconductor s  was 
The  calculations  for  hot  holes  in  aetal 
seated.  Nuaerical  results  were  calcula 
presented. 
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AD-409  280       Div.   8 
(TISTE/CAM)  OTS  price  $2.60 

Antenna  Lab.  ,  Okie  State  U.  Rosearck  Foandatloa, 

Coluabus. 

MICROHAVE  CIRCUIT    COMPONENTS. 

Flaal    eagineering   rept.,    1    Mar   59-30  Apr  60. 

1  May  60,  iep.  Rept.  no.  914  4 

Uaclassified  report 

Descriptors:   (•TraasaissioB  liaes,  Electrical 
iapedaace).  Microwave  froqueacy,  Coaxial 
cables,  Haveguides,  Propagation,  Theory, 
Attenuation,  Dielectrics,  Brass,  Molybdoaua, 
Tungstoa. 

The  investlgatloa  of  traasalssioB  liae  discoa- 
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DiviBion  8  -  ELECTRONICS  AND  ELECTRONIC  EQUIPMENl 


tiaaitits  Mai  coaplated.   Tkii  work  ha*  1*4  to 
t«o  asafal  tackaiqaaii   (1)  a  aatkod  of  dater- 
■iaia«  tka  ekaractarittic  lapadaaca  of  aaifora 
traaiaissiaa  liaai.  aad  (2)  a  aatkod  of  traas- 
faralag  aa  lapadaaca  tkroagk  aa  aakaowa  discoa- 
tlaaity.   Effort  «a s  dovoted  to  a  ttady  of  aata  1 
lots  ia  traaaalaiioa  liaai.   Coaxia 1-1 iaa.  rae- 
taafalar,  aad  circular  wavagaida  wara  coatidarad. 
Tka  affactt  oa  tka  propagatiaa  ekaractari ttiet 
af  aporatiaa  at  taaparataraa  a<  kigk  as  1500  C 
■aro  eea«i4ara4  aad  sagoaitiaai  oa  aiaiaiiiag 
loiias  ara  praiaatad.   (Aatkor) 


AO-409  281      OlT.   8 
(TISTP/JI)  OTS  prica  $1.60 

Aataaaa  Lab..  Okia  Stata  0.,  Basaarek  raaadatlaa, 
Calaabas. 

STDDT  OF  THERMAL  MICROVAVE  AND  RADAR  RE- 
CONNAISSANCE PBOBLEIS  AND  APrLICATIONS. 
latarla  aagiaaariag  rapt.  >a.  ^^,    1  Apr- 
30  Jaaa  61. 

1  Jaly  61,  9p.  Bept.  898  U 
Caatract  AF33  616  6158,  ProJ.  0  10  i07S.  Task 

i1131 

Daclaiiifiad  repart 

Daaeriptorti   (•Badlaaatart,  MlerawaTat), 
(•Radar.  Aarial  raeoanai ttaaee) .  Badar  aqalp- 
aaat,  Salar  radiatloa,  Tkaraal  radiatiaa. 
Sarfaee  prapartiei,  Taaperatare. 


Al>-i09  295     OiT.   8 
(TISTP/AV)  OTS  prica  $2.60 

■ITBE  Corp.,  Badford,  Mats. 

TAPPED  DELAY  LINE  SYNTHESIS  OF  LABGE  TIMB- 

BANOHIOTH  SIGNALS. 

Piaal  rapt., 

by  B.  0.  Haggarty.  Jaaa  63,  19p.  Bapt.  aa.  TI13535 

Caatract  AF19  628  2390.  ProJ.  750 

ISO  TOB63  180  Uaclassifiad  report 

•aaeriptarai   (•Palaa  eoapractloa.  Delay  liaat), 
(•Delay  liaas,  Palsa  caapraasioa),  Baad-pasi 
flltari.  Filter^  (Elactreaagaetic  wave),  Baad- 
aidtk,  Pkasa  tkiftart,  Faactioas.  Tkaory,  Radar 
•igaalf,  Ba4ar  palaas. 


A  aetbod  li  prasaatad  fa 
large  tiaa-baadwidtb  aig 
filter  syatketls  teekaiq 
velaped  by  aa  axaaple  Mk 
eaastaat  aaplitade  aad  1 
faactiea  of  arbitrary  ti 
■yathesized.  Special  aa 
aqaipaeat  siaplicity  aad 
The  eiseatlal  aleaeati  e 
ara  qaarti  delay  liaea, 
pa*i  pkasa  skifters  aad 
•arks.  Tka  tackaiqae  do 
■leaeats  vkiek  ara  foaad 
palse  eeapressiea  systea 
persiTO  aetaerka.  aixera 
aad  preeisiea  baadpass  f 
Ceaseqaeatly,  tba  total 
saall.  avea  far  tiae-baa 
theasaad,  tkereby  aaklag 
geed  peak  sigaal  to  'kas 
tka  aatcked  filter  oatpa 


r  liaearly  geaeratiag 
aals.by  tapped  delay  liaa 
aes.   Tke  aetkod  is  de- 
ereia  a  filter  aitk  a 
iaear  tiae  delay  traasfer 
ae-baadwidtb  prodact  is 
pkasis  is  placed  aa 

ease  of  iapleaeatatioa. 
aployed  by  tke  teckaique 
baadpass  filters,  baad- 
rasistive  Hoigbtlag  not- 
es aot  aake  ase  of  aaay 

ia  aost  coBTeatieaal 
s.   Ia  particular,  dis- 
,  freqaeacy  syatkesiaers , 
liters  are  aot  required, 
aaaber  of  coapoaaats  is 
dwidtk  products  of  a  few 

it  feasible  to  abtaia 
k'  sidelobe  lerels  at 
t.   (Autkor) 


AD-i09  299     DiT.   8.  6 
(TISTE/JWS)  OTS  price  13.60 

Baaa  Air  Developaeat  Ceater.  Grtffiss  Air  Force 

Base,  N.  T. 

DOAL  PAJTEBN  ANTENNA   APPLICATION  TO  IFF 


INTEBBOGATION  SIDE  LOBE  SUPPRESSION, 

by  B.  E.  Scott.  Jaae  63.  29p. 

ProJ.  6502 

BADC  TDB63  257         Daclassified  report 

Deserlptorsi  ^ ("Ideat if icat lea  systeas.  Badar 
aateanas),  ('Antenna  lobes.  Atteauat ioa) , 
(■Badar  aateanas.  Ident If icat iaa  systeas). 
Aataaaa  radiatloa  patteras.  Staadiag  wave 
ratias.  Gala.  Badar  receivers,  L  bead.  Alrpert 
radar  systeas.  Ground  control  approack  radar. 
Tests.  Badar  pulses. 


Efforts  «er 
persoaael  » 
systea  dove 
ATC  Radar-I 
conducted  a 
N.  Y.  for  t 
of  tkis  aat 
Side-Lobe  S 
is,  for  tke 
pictures  of 
various  rad 
Site,  aad  f 
the  Newport 
Basalts  ska 
capabil ity. 
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raa  a 
acres 
aatea 
est  B 

ante 


eqaaiat  late 
ntieaal  IFF 

ith  the  AN/C 
light  test  p 
Test  Site  a 
eating  the  c 
a  properly  i 
ea.  The  dat 
the  fora  of 
a  aircraft  f 
s  the  Veroaa 
aa  patterns 
aage,  Newpor 
naa  has  the 


rested 
antenna 
PN-^/GPX-8A 
rograa  was 
t  Verona, 
apabillties 
n  aa  IFF 
a  preseated 
ceapos  ita 
lying 
Test 
takea  at 
t.  N.  Y. 
des  ired 


AD-^09  306     Div.   8 
(TISTE/OHD)  OTS  price  |1.10  • 

Foreign  Tech  Div.,  Air  Force  Systeas  Coaaand, 

Nright-Patterson  Air  Force  Base,  Ohio. 

A  SUP&BHETERODYNE  MEASURING  RECEIVER, 

by  V.  S.  Ablyasov.  13  June  63,  4p. 

FTD  TT62  112A  Daclassified  report 


Trans,  froa  Soviet  Patent  No. 
pp.  1-3,  27  June  60. 


U2706  (671331/26) 


Descriptors:   ("Rndio  receivers.  Patents). 
(•Measuring  devices  (Electrical  and  electronic). 
Superhigh  frequency),  Heasureaent,  Noise 
(Radio),  Mixers  (Electronic). 

In  basic  pateat  No.  118081  a  receiver  for  aeasur- 
ing  super-high  frequencies  is  described,  in  which 
a  noise  generntor  is  used  for  aatiphase  coapen- 
sation  of  parasitic  aodulation  of  receiver  set 
noises  nrising  during  signal  aodulation  at  the 
input  of  the  interaediate  freqaeacy  aaplifier. 
(Aatkor) 


AD-.409  309      Div.   8 
(TISTE/OHDj  OTS  price  t1.60 

Foreiga  Tech.  Div..  Air  Force  Systeas  Coaaand, 

Wright-Pattersoa  Air  Force  Base,  Ohio. 

USE  OF  TRANSISTORS  FOR  CONVERTING  DIRECT  CURRENT. 

by  ¥u.  K.  Zakharov.  1  May  63,  12p. 

FTD  TT63  179  Uaclassifiad  report 

Traas.  froa  Polaprevodaikovyya  Pribory  I  Ikk 
Priaeaaaiya,  Moscow,  (Collectioa  of  Articles). 
4.  pp.  298-307.  1960. 

Descriptors:   (•Inverters,  Traasistors) . 

Ef factiveaess.  Circuits,  Maasaraaeat,  Electric 

potaatial.  Electrical  propartias,  Taaperatare. 


AD-^09  316 

(TISTE/JMS) 


Div.   8,  25 
OTS  price  $1.60 


General  Electric  Co.,  Syracuse,  N.  Y. 

SEMICON  UCTOR  DEVICE  CONCEPTS. 

28  Fab  63.  15p.  Scientific  rept.  3B 

Contract  AF19  628  329,  ProJ.  4608.  Task  46080^ 

AFCBL  63  120B  Uaclassified  report 


ELECTRONICS  AND  ELECTRONIC  EQUIPMENT  -  Division  8 


Descriptorai   (•Laaara.  Seaicoaductk<rs) . 
(•Diodes  (Seaiceaductor) ,  Lasers),  tlectrical 
properties.  Optical  properties,  GalMua  alloys, 
Arsaaic  alloys.  lapuritias,  Frequency,  Cryo- 
genics, Laaiaesceaca. 


A  states  report  oa  tke  preparatioa  a 

of  Ga(Asl-xPx)  p-a  Juaction  lasers  i 
Halogea  vapor  transport  synthesis  of 
aad  its  preparatioa  iato  laser  Junct 
scribed.  Electrical  aad  optical  pro 
Ga(Asl-xPx)  laser  Junctions  are  disc 
preseat  liaitations  in  these  propert 
lated  to  aaterial  problaas  aad  tke  v 
state  of  developaeat  of  Ga(A'sl-xPx), 
cassed  ia  tkis  coatext.   (Aatkor) 


properties 
bresented. 

;^(Asi-xPx) 
US  nre  de- 
»rties  of 
sed.   Tke 
»a  are  re- 
rkr  early 
pd  are  dis- 


A0-409  322     Div.   8,  19.  6 
(TISTB/JBM)  OTS  prica  #3.60 

Beadix  Badio  Div.,  Baadix  Corp.,  Balttaore,  Md, 

A  BAOIAL  FLIGHT  PATH  CONTBOLLING  SYSTt|l  FOR 

AN/ASM-13. 

Fiaal  rapt., 

by  A.  E.  F.  Greapler.   May  63,  28p. 

Caatract  AF30  602  2803,  ProJ.  4557 

RADC  T0B63  128 

Uaclassifiad  rfbart 


Descriptors!  (•Aataaaa  radiatloa  p 
Recordiag  systeas),  (•Flight  coatro 
Ooppler  aavigatioa).  (•Radar  aaviga 
Fligkt  coatrol  systeas),  Fligkt  tes 
Doppler  aavigatioa.  Inst ruaentation 
port  plaaas,  Navigation  coaputers. 
aateanas.  Fligkt  patks,  Heigkt,  Das 
equipaeat  (Electronics). 


tteras, 
systeas, 

Ioa, 

t-9. 
Trans- 

trplaae 
a.  Teat 


Efforts  concerned  tka  developaent  of  *  radial 
fligkt  path  coatroUiag  systea  for  thd  ASM-13 
aataaaa  pattern  aaalysar.   Tke  design,  fabri- 
catioa  aad  iastallation  of  the  systea  In  an  Air 
Force  C-131B  aircraft  is  presented,   iilso  in- 
cluded are  tke  results  of  aa  acceptandt  test 
coadacted  at  Frieadship  Airport,  Balt|aore, 
Barylaad.   (Author) 


AO-409  453     Div.   8 
(TISTP/FEM)  OTS  price  13.60 

Parke  Hatkeaatical  Labs.,  Inc.,  Carli 

DECODING  RULES  FOR  CERTAIN  PRODUCT  COHS 

by  L.  Calabi  aad  H.  G.  Haefeli.  Mar  6:i 

SR6 

Contract  AF19  604  7493 

AFCRL  63  137  Uaclasaifiatf  r< 


Descriptors:  (•Coaaunication  theor 
EquatioBS.  Nuaerical  aaalysis.  Alge 
Matrix  algebra.  Errors.  Sequences,  I 

Decoding  procedures  are  foraulated.  a 
perforaance  established,  for  products 
group  codes  of  evea  ainiaal  weight  aai 
codes  of  any  diaeasion.   (Author) 

AD-409  462     Div.   8 
(TISTC/JHS)  OTS  price  $3.60 

Electrical  Eagineering  Research  Lab., 

lUiaois.  Urbaaa. 

STUDY  AND  INVESTIGATION  OF  MILLIMETER 

MILLIMETER  NAVE  RECEIVER  TECHNIQUES. 

Fiaal  rapt.,  1  Mar  61-28  Feb  63. 

29  Mar  63,  36p. 

Coatract  AF30  602  2456,  ProJ.  4505,  Ti 

RADC  TDR63  170         Unclassified  r( 

Descriptors:  (•Detectors,  Milliaet( 
(•Crystal  detectors.  Ferroelectric  ( 
(•Maveguides,  Reflectors),  Backward 


la,  Mass. 
»  25p. 


tort 

,  Coding)  , 

ra. 

aabers. 

«  their 
tf  binary 
for  Hobbs* 


,1.  of 
INO  SUB- 


k  450501 
|ort 

r  waves) . 
■ystals)  , 
nave  oscil- 


lators,  Modalatioa,  Maasaraaeat,  Calibration, 
Tkeraistors.  Radiof requeney  power,  Elactroaag- 
aetic  leases,  Electroaagnetlc  wave  refleetioas. 
Resonators. 

Tke  developaeat  of  video  dateetiea  teekaiqaes 
wkick  ara  usable  ia  the  ailliaeter  aad  subailli- 
aeter  wave  raage  of  tke  spectrua.   A  pyroelectric 
detector  wkick  uses  tri-glyciae  sulfate  as  tke 
detecting  aaterial  kas  been  developed  aad  tested 
ia  aicrowave  systeas  at  wavelengtks  of  8.15  aa. 
4.10  aa.  and  2.14  aa.   Tke  ainiaua  detectable 
powet  witk  tke  preseat  eoaf igaratioa  is  8  aiero- 
watts  at  tke  longer  wavalaagtks  aad  batweea  20 
and  200  aicrowatts  at  2.14  ■■.   A  siailar  de- 
tector usiag  bariua  titaaate  as  tba  detectiag 
aaterial  did  not  prove  to  be  as  seasitiva  as  tka 
tri-glyciaa  salfate  uait.   Aa  aaalysis  for  tka, 
aetal  reflecting  beaa  wave  guide  kas  beea  devel- 
oped.  It  is  foaad  tkat  tke  reflectors  skould  be 
sections  of  oblate  spkeroids.   Aa  expariaental 
wall  currant  detector  for  use  witk  tke  beaa  wave 
guide  kas  beea  built.   laitial  tests  were 
encouragiag.   (Aatkor) 


AD-409  475     Div.   8.  14.  17.  25 
(TISTM/BRM)  OTS  price  $7.60 

Texas  Instruaents  Inc..  Dallas. 

MATERIAL  PROCESSING  AND  PHENOMENA  INVESTIGATION 

OF  FUNCTIONAL  ELECTRONIC  BLOCKS. 

Quarterly  progress  rept.  no.  3,  1  Mar-31  May  63, 

by  Rowland  E.  Johnsoa.  R.  C.  Saagster.  aad 

Ckarles  H.  Pklpps.  31  May  63,  1v.  Rept.  no. 

08  63  80 

Coatract  AF33  657  9196 

Daclassified  report 
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Seaicoadu 
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Vapor  pi 
trie  aate 

alloys, 
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ondu 
ial 
ctor 
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lapu 
prop 
apou 
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loys, 
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Manu- 
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.  Molecu- 
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una  ap- 
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.  Ziac. 
.  Capaci- 
ulfldes, 
uctor) . 


GaAs  epitaxial  depositioa  technology  was  opti- 
aized  to  include  effects  of  seed  orientntion,  va- 
por streaa  coaposition,  teaperature,  and  theraal 
gradient.   Diffusion  of  zinc  froa  doped  Si02  is 
well  characterized  and  is  used  routinely.   Nork 
on  diffusion  of  Te  and  a  double  diffused  transis- 
tor structure  was  started.   Voltage  breakdown 
aechanisas  and  paraaeters  kave  been  studied  for 
various  high  resistivity  saaples.   Doped  CdS 
preparation  and  indiua  diffusion  for  surface 
treataent  of  high  resistivity  CdS  are  routine. 
A  coaprekensive  analysis  of  the  photocapaci tor 
is  presented.   GaAs(x)P( 1-x)  was  prepared  for  all 
values  of  x.   Adherent  layers  of  GaP  have  been 
produced  oa  a  GaAs  seed  by  ase  of  an  interaediate 
layer  of  GaAs(x)P( 1-x) .   (Author) 


AD-409  504     Div.   8,  5 
(TISTP/AAR)  OTS  price  14.60 

Stanford  Research  Inst.,  Menlo  Park,  Calif. 

ONE-SIDED  MULTIPACTOR  DISCHARGE  MOOES, 

by  E.  F.  Vance  and  J.  E.  Nanevicz.  Apr  63,  37p. 

Tech.  rept.  no.  75 

Contract  AF19  628  325.  Pr.oJ.  46OO,  Task  46OOOI 

AFCRL  63  131  Uaclassifiad  report 


41 


Division  8  -  ELECTRONICS  AND  ELECTRONIC  EQUIPMENT 


Deacriptarii   (*Klcctredes .  Aaaljril*),  tm\t- 
liTity,  rr»q««*ey.  Veltafe  aaiplifiera.  Theory, 
Oiraet  carreat,  Electroaa,  Diaplaeeaeat  reac- 
tion. Velocity,  latheaatical  aaalyiis. 

■odea  of  aaltlpactor  diieharge  occnrriag  la  a 
biased  gap  are  described  la  which  secoadary 
oalsslea  fro*  oaly  oae  electrode  is  required  to 
sastaia  the  discharge.   Aa  aaalysis  of  these 
■odes  aad  aa  experlaeatal  corroborat i oA  of  the 
theory  are  preseated.   It  is  sho«B  that  the  lower 
threshold  voltages  for  the  aode  in  which  only  oae 
electrode  participates  are  geaerally  lower  than 
for  the  aedes  in  which  both  electrod<^s  partici- 
pate.  The  application  of  a  dc  bias  to  a  aalti- 
pactor  gap  aay  therefore  lower  the  RF  voltage 
at  which  breahdowa  occurs.   (Author) 


A0-i09  536     OiT.   8 
(TISTE/OHD)  OTS  price  $10.50 

■estlaghoase  Electric  Corp.,  Baltiaorc,  Id. 

THE  SYNTHESIS  OF  REDUNDANT  MULTIPLE-LINE  NETWORKS. 

Aaaual  rept.  ao.  1,  1  Mar  62-1  May  63, 

by  P.  A.  Joasea,  ■.  C.  Mann  aad  M.  R.  Cosgrove. 

1  lay  63.  1». 

Coatract    NoBr384200 

Uaclassi fied    report 

Oescriptorst      ('Electrical   aetaorks.    lodaadaat 
coapoaeats).    Costs,    Reliability    (Elect roaics) , 
Coaauaicatioa   theory.   Natheaatical    analysis. 
Matrix   algebra,    Coaputers. 


This  report  describes  a  synthesis  techaique  for 

redaadant  anlt iple-line  networks  which  detor- 

aines  the  optiaaa  placeaent  of  restorers  for  aini 

aua  cost.   The  cost  expression  is  a  "Yunction  of 

systca  reliability,  cost  of  iapleaealation. 

weight,  power,  and  speed.   The  redundant  net- 

works are  required  to  have  the  saae  order  of 

reduadaacy  throughout,  but  otherwise  the  fora  of 

the  aetwork  Js  restricted  very  little  by  the 

lyatkesis  procedure.   The  procedure  is  developed 

in  sufficient  detail  for  appllcatioa  to  saaple 

networks  aad  for  iapleaeat at i oa  on  a  coaputer. 

A  priae  requisite  to  the  synthesis  procedure  is 

a  aeans  for  predictiag  the  reliability  of  aulti- 

ple-line  reduadaat  networks.   A  new  technique  for 

perforaing  this  operation  is  presented  in  this 

report.   It  is  applicable  to  aultiple  line  net- 

works of  alaost  aay  configuration.   (Author) 

AO-409   537  Div.      8 

(TISTE/JMS)    OTS   price   tS.IO 

Motorola.    Inc.,    Phoenix,    Ariz. 

COMPATIBLE   TECHNIQUES    FOR    INTEGRATED   CIRCOITRY. 

Quartorly    ropt.    ao.    6.    1    Juao-31    Aag   62. 

31    Aug   62.    1v. 

Coatract  AF33  6l6  8276 

Oaclassifiod  report 

Doscriptorsi   (*Iatogratod  circuits,  Maaafae- 
turiag  aothods),  ('Packaged  circuits.  lato- 
gratod  circuits),  ('Molecular  eloctroaics. 
lategrated  circuits).  Dielectric  filas.  Glass, 
Cediag.  Traasaitter-rocei vers,  Coaputer  logic. 
Ultra  high  frequency,  Metal  filas.  Switcbiag 
cireuita.  Resistors,  Capacitors.  Diodes  (Seai- 
coaductor) ,  Transistors,  Traasistor  aaplifiors 
Seaicoaductiag  filas.  Saadwich  coastruct ioa. 
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of  active  eleaeats  ia  ia- 
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desiga  and  fabricatioa 
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eat  data  on  120  Mc  UHF  traas- 


AD-409  5^1      Div.   8 
(TISTE/JMS)  OTS  price  |2.60 

Microwave  Associates  lac,  Burlington,  Mass. 
HIGH  POHER  SEMICONDUCTOR  PHASE  SHIFTING  DEVICES. 
Quarterly  progreas  rept.  ao.  5.  1  Jan  62- 
31  Mar  63. 

by  Joseph  Nhite.   Juae  63.  13p. 

Contract  N0bsr87291.  ProJ.  SR008  03  02.  Task  9637 

Unclassified  report 

Descriptorsi   ('Phase  shifters,  Diodes 
(Seaiconductor)) ,  ('Diodes  (Seal  conduct  or) , 
Phase  shifters),  S-Band.  L-Band,  Coaxial 
cables.  Radio  frequency  power,  Standiag  wave 
ratios.  Algebra,  Liquid  cooled,  Traasaissioa 
lines . 

A  high  average  power  L  bead  step  phase  shifter 
was  tested.   Heasureaents  of  a  step  phas«  shifter 
using  a  strip  line  hybrid  coupler  were  aide  to 
deteraine  the  peak  power  capability  as  a  function 
of  the  nuaber  of  degrees  of  phase  shift  obtained. 
An  iterative  loaded  transaission  line  type  of 
phase  shifter  is  proposed  in  coax  line  at 
S  band.   (Author) 


AD-i09  567     Div.   8 
(TISTP/FEM)  OTS  price  $9.10 

New  Mexico  U..  Engineering  Experiaent  Statioa, 

Albuquerque . 

THE  FIELDS  OF  ELECTRIC  DI POLES  IN  SEA  MATER  - 

THE  BARTH-AIR-IONOSPHERE  PROBLEM, 

by  Mallace  L.  Anderson.  May  63,  89p.  EE88 

Coatract  Nonr279801 

Uaclasslfied  report 

Descriptors:   ('Elect roaagneti c  waves.  Sea 
water),  ('Propagation,  Extreaely  low  fre- 
quency), Blectroaagnetic  fields.  Attenuation, 
Absorption,  Very  low  frequency.  Elect roaagnetic 
properties.  Mater,  Air,  Ionosphere,  Naveguides, 
Special  fuactions,  Subaarines.  Coaaunica t i on 
systeas,  Dipole  antennas. 


AD-i09  571     Div.   8 
(TISTP/riH)  OTS  priee  $9.10 

Mitre  Corp.,  Bedford,  Mass. 

PATTKRN  PROPAGATION  ABOVE  A  CURVED  EARTH  IN  THE 

INTERFERENCE  REGION. 

by  C.  F.  Lowell.   Jan  62,  93p.  Rept.  ao.  SR38 

Contract  AF33  600  39852 

ISD  TDR63  iOO         Uaelaaslfled  report 

Detcripterst   ('riyiag  platferas,  Propaoatloa) , 
('Radar  traasaltters,  Raages  (Distance)), 
('llectroaagaetie  waves,  llectroaagnetic  wave 
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rofleetleaa).    Phase  dlstertlea.    Pha^a  aeesure- 
aeat.    Earth  aodels,    Reflectioa,    Geometry, 
Errors,    llectric    fields.    Magnetic    fields, 
Iquatieas,   Aatoaia   radiatiea   patter4^,   Aaaly- 
aia,    Digital    eoaputera.   Targets,    Talbot   ac- 
quisitioa,    Radar   eeho   areaa.    Progra^aiag    (Coa- 
puters).   Prograaalag   languages,    Triflaaeaetry. 


Aa  aaalysis   of  the  coverage  pattera  e 
■ittlag   eqaipaeat    ia   the   latorfereaee 


qalrea   a   selatioa   to   the  gi 
figuratloa  which   li   valid  i 
11  ae-of-sight   of  the   traasi 
paraaoter   oa   the  aeearaey 
aaalysis   is   qalte  high    for 
leagtha   of  traisaitted  sig 
the   ataeaphero  and   physlea 
be  shewa  to  aedify  aa  assa 
figaratiea.      Ia  additioa, 
aaalysis   will    be  showa   aol 
coaputer.      The   tochaiqaea 
be    indicated.      (Aither) 


ELECTRONICS  AND  ELECTRONIC  EQUIPMENT  -  Division  8 

Doserlpterti   ('Kleetroaic  eqaipaeat,  Hala- 
tenaace).  ('Malateaaace,  Autoaatioa),  ('Teat 
equipaeat  (llectroaies) ,  Prograaalag 
(Coaputers)).  Auteaatic.  Feasibility  studies, 
Puached  carda.  Military  requireaoats ,  Aray, 
Teata. 

This  study  is  ceacoraed  with  the  review  of  Aray 
teehaieal  aaaaals  aad  related  docaaeats  to  deter- 
al ae  the  reqaireaeats  for  aa  lategrated  effort  te 
autoaate  Aray  electreaic  equipaeat  ia  the  field. 
The  prograa  has  been  divided  iato  two  phases. 
The  first  phaae  covers  a  ceapreheasive  review 
aad  tabnlatioa  of  Aray  priae  electreaic  eqaipaeat 
test  paraaeters,  aad  of  associated  test  eqaipaeat 
paraaeters,  eoordiaated  iato  aa  evaluatioa  of 
the  capability  of  balldlag  block  aedwles  la  test- 
lag  these  paraaeters  aore  efficieatly  thaa  with 
preseat  test  eqaipaeat.   The  secoad  phase  covers 
a  leas  coaprehensive  review  aad  tabulatioa  of 
addltieaal  Aray  eqaipaeat,  perforaed  uader  re- 
direetlea  of  the  prograa,  as  a  data  collectlea 
both  to  illastrate  the  asefalaoss  of  the  KAM  sys- 
tea ia  general  aad  te  deaeastrate  the  poteatial 
of  the  baildiag-block  aodalo  coacept.   (Anther) 
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A0-i09  579     Oiv.   8,  20 
(TISTE/JMS)   OTS  priee  •5-60 

Aray  Blectroaics  Research  and  Develop^at  Ageaey, 

Fort  Hoaaouth,  N.  J. 

PULSED  NUCLEAR  RADIATION  INDUCED  TRAN»IENTS  IN 

ELECTRONIC  PARTS  AND  MATERIALS  (GODIvk  IV  AND  V), 

by  H.  J.  Degeahart,  M.  Schlosser,  aad  U.  Brueaaer, 

Jaa  63.  56p. 

DA  Task  3*99  15  006  01 

BBDL  TR2299  Daelassified  rUport 


Descriptorsi   ^*Electroaic  equipaealt,,  Radiatiea 
'""  --   -  --  letrlaaic  eqaip- 


Deseriptorsi  ^*Electroaic  equip 
daaaae),  ('Radiatiea  daaago.  Ele 
aeat),  Calibratioa,  lastraaeatat 
reactors,  Besisters,  Coaxial  cab 
Tost  equipaeat  (Eloctroaics),  Be 
Silicoa,  Seleaiaa,  Diodes  (Seaic 
BOtic  cores,  Ferrites,  Metal  fil 
Capacitors,  Taatalaa  capacitors. 
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oadMctor),  Mag- 
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g  expesare 

exceed  the 
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palae.   Soae  of  the  data  skew  iaeoasiUteBcies 
which  proveat  the  authors  froa  drawiaj)  defiaite 
aad  qaaatitative  coBClasioas  at  the  nteseat  tiae. 
Ia  soae  cases,  e.g.,  low  aad  high  vaLde  resistors, 
NiCr  thiafila  resistors  of  varioas  vslluos.  aad 
ceraaic  capacitors,  the  data  show  cei^taia  repeti- 
tive pattoras  ia  the  behavior  of  theiio  parts 
which  seea  to  perait  a  Halted  qualitative  pre- 
dictioa  of  the  respoases  of  these  co4to*«"ts 
aader  siailar  eaviroaaeatal  coaditioidl.   Experi- 
aeats  at  Godiva-type  (pulsed)  facilit^los  are 
beiag  coatiaBed.   (Aathor) 


AD-i09  591     Div.   8 
(TISTE/CAH)  OTS  price  lU.OO 

Aerojet -Geaeral  Corp.,  Aaasa,  Calif. 
BUILDING  BLOCK  STODT. 
Fiaal  rept..  1  Apr  62-28  Feb  63, 
by  D.  E.  Reads.    28  Fob  63.  1v.   Be^i.  ae.  2535 
Coatract  DA36  039sc85159.  PreJ.  3G89|01  001  01 

Uaclasslfied  ftpert 


AO-^09  595 
(TISTP/FEM) 


Div.   8,  15 
OTS  price  $2.60 


heayes  ia  the 
tronic  parts 
ri^ats  at  the 

dejacribed  aad 
avestigated  aad 
coa.'Xial  cables, 

and  aagaetic 
d  aaterials. 
shai«  traasieat 

tojleraace 
to  their  Boaiaal 


Parke  Matheaatlcal  Labs.  lac,  CoBCord,  Mass. 

ON  THE  NEIGHTS  OF  THE  ELEMENTS  OF  BINARY  GROUP 

CODES. 

by  L.  Calabi  aad  E.  Myrvaagaes..   Mar  63.  18p. 

Scieatific  rept.  ao.  5 

Coatract  AF19  604  7493 

AFCBL  63  95  Daelassified  report 

Descriptors:   ('Coaaaaicatioa  theory.  Algebra), 
('Codiag,  Vector  aaalysii).  Matrix  algebra, 
Seqaeaces,  Nuabers,  Coablaatorial  aaalysis. 
Groups  (Matheaatics),  Traasf eraatioas  (Mathe- 
aatics). 

Varioas  aecessary  aad  sufficieat  coaditioas  are 
givea  for  the  existeace  of  binary  codes  with  pre- 
assigaed  weights.   Soae  properties  of  the  weight 
distribatioa  are  deduced.   (Author) 


AD-409  636     Div.   8 
(TISTE/CAH)  OTS  price  $15.00 

Aeroaautical  Electreaic  aad  Electrical  Lab.. 

Naval  Air  Dovolopaent  Center,  Johnsville,  Pa. 

INFORMATION  ON  MICROELECTRONICS  FOR  NAVY  AVIONICS 

EQUIPMENT, 

by  H.  B.  Martia.   5  Jbbo  63.  1v.  UN  no.  3 

NADC  EL6319  Uaclasslfied  report 

Descriptorsi   ('MicroaiaiatariBatioB  (Elec- 
troBics),  Electronic  equipaeat).  ('Catalogs, 
Hicroaiaiaturixatioa  (Eloctroaics)).  Into- 
greted  circuits.  Staadards.  Seaiconductors, 
Coaputer  logic.  Handbooks,  Navy. 


AD-409  676     Div.   8 
(TISTB/CAM)  OTS  price  $2.60 

Frankford  Arkenal,  Philadelphia.  Pa. 

THE  PROCESSES  AND  DEVELOPMENT  OF  TECHNIQUES  OF 

MINIATURIZED  GOLD  PLATED  THROUGH  HOLES  IN  PRINTED 

CIRCUITS. 

by  Robert   P.    Hogaa  aad    Beraard   Stepaaski.    May  63. 

2Ap. 

FA  PP  T9672  1         Uaclaaslfied  report 

Deacriptorsi   ('Priated  circaits.  Fixed  con- 
tacts). ('Fixed  coatacts,  Maaafactariag  aeth- 
Ods).  Processiag,  Metal  filas.  Plastic.  Plat- 
iag,  Copper,  Nickel,  Gold,  Tests. 

A  descriptioa  is  preseated  of  tke  techaiqaes  do- 
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Division  8  -  ELECTRONICS  AND  ELECTRONIC  EQUIPMENT 


Ttlcpcd  aatf   tha   proc*tfMr«i   «••<  a«ee*ta fully 
••M*'-    aiekcl   aid  ffoltf   platiag   aaall    (O.OiO, 
0.031.    0.020  aad    0.016  ia.)   diaaatar   plated 
tkraagh    kalaa   ■tillsad  aa    iaterface    (aida-to» 
aide)   eoaaactlaaa   la  daabla  aldad   priatad   elr- 
eait   baarda.      (Aatkar) 


Al)-i09   681  OlT.      8,    U.    20 

(TISTE/OHD)    GTS  prica   $1.60 

ktuj  Elactraalci   Raiearck   aad.  OavelapBaat   Agaacj, 

rart    aoaMMth,    N.    J. 

NtDTRON   AND   GAMMA   RADIATION    SFFRCTS   ON 

OIILECTBICS. 

bf  Erik  G.   Lladaa   aad  Ckarlaa  P.   Laacara. 

Jaa  63.    15p. 

Talk  3A99  15  001  01 

AILIDL  Tack.  rapt.  aa.  2323 

Oaclaaiifiad  rapart 

Daicriptarat   (*Kadiatiaa  daaaga,  Dialaetrici) , 
(•Oialaetrica,  Fast  aaatraai),  Gaaaa  rays, 
Ixtraaaly  lav  fraqaaacjr.  Nadlaa  fraqueacy. 
Vary  kigk  frequeacy,  Oiilectric  properties, 
lasistaace  (Electrical),  Asbastas.  Pkaaalic 
plastics.  Plastics,  Styreaa  plastics, 
Palyatbylaae  plastics.  Halacarboa  plastics, 
Aluaiaatas. 
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A0-i09  686      01*.   8,  26 
(TISTE/CAI)  OTS  price  #2.60 


Ceaeral  Electric  Ce.,  Syracase,  N.  T. 

PRODUCTION  ENGINEERING  MEASURE  ON  HIGH  PERVEANCS 

CATHODE-RAr  TUBES. 

Qaarterly  progress  rept.  ao.  7,  9  Dec  62- 

8  Mar  63, 

by  Edward  T.  Rata.  8  Mar  63.  18p. 

Caatract  OA36  039SC85965 

Oaelassiflad  report 

Descriptors!   (*Catkada  ray  tabes,  Eleetroa 
gaas),  ("Eleetroa  gaas,  Modalatioa),  Desiga, 
ladastrial  prodaetioa,  Manafactariag  aetkods, 
Blactradas,  Pocasiag,  Leases. 

Tke  Focus  Reflex  Modalatioa  (FRM)  priaciple  ia 
eleetroa-gaa  desiga  kas  deaoastrated  a  capacity 
far  loa-level  aodalatiaa  tkat  aakes  tke  coacept 
■safal  for  traasistorisad  display  aqaipaeat.   Tke 
FIM  developaeat  pregraa  was  based  aa  theoretical 
eleetraa-aptics  work  aad  laboratoryprodaced 
aedels.   Tke  teckaiqaes  used  in  tke  aanafactare 
af  these  aodels  «ere  very  exactiag  so  tkat  corra- 
apoadeace  betweea  theory  aad  aeasured  resalts 
caald  be  achieved.   This  required  precisely 
aachiaed  parts  i acorporati ag  desigas  based  on 
eaaplex  aatheaatical  relet ieaships .   The  logical 
steps  toward  providlag  aaaaf actar lag  capability 
af  focus  reflex  aadalatloa  cathode-ray  tabes 
weald  be  as  fallows:   (l)  establish  tabe  desigas 
tkat  weald  be  saltable  for  qaantity  prodaetioa 
aad  wa»ld  aaet  Sigaal  Carps  specif ieatioas;  (2) 


establisk  a  liaitad  aanufacturing  facility  ca- 
pable of  produciag  two-hundred-total  focus  reflex 
aadalatloa  tubes  per  aonth  on  a  single-shift 
basis;  (3)  traia  aaskilled  or  seaiskilled  direct 
labor  operators  to  perfora  the  process  work;  aad 
(i)  test  the  productivity  aad  quali.ty  coatrol 
■Itk  a  pilot  raa.   (Aatkar) 


AD-^09  704     DiT.   8.  15 
(TISTP/VH)  OTS  prica  13.60 

New  Tork  U.  Coll.  of  Eaglaeeriag,  N.  Y. 

SOME  GENERAL  RESULTS  FOR  THE  N-PORT. 

Scleatific  rept.  no.  9. 

by  D.  J.  R.  Stock  aad  L.  J.  Kaplaa.   May  63.  26p. 

TR^OO  75 

Coatraet  AF19  60^  7^86.  ProJ.  5635.  Task  563501 

AFCRL  63  152  Oaelassiflad  rapart 

Descriptors:   ("Networks,  Matrix  algebra), 
("Electrical  properties.  Networks),  Atteaaa- 
tioa,  Circuits,  Adaittaace,  Geoaetry,  Traas- 
aissioa  liaes.  Electrical  coaductaace,  Tkeory. 
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AD-4.09   881  Div.      8.    26 

(TISTP/HSS)      OTS   price  $6.60 

Baadix  Saaicaaductor   Div..    Beadix  Corp.,    Holadel, 

N.    J. 

PRODUCTION   RELIABILITY    IMPROVEMENT    PROGRAM   FOR 

GERMANIUM   TRANSISTOR    2NU30. 

Quarterly   progress    rept.    ao.    i,    31    Jaa-30   Apr    63. 

by   Joha    Nassear,    Heary   Sivik    aad    Joha    Ssarrawski. 

30  Apr    63.    1v. 

Coatraet  DA36  039sc86723 

Daelasalfiad  rapart 

■apart  aa  Pradactiaa  Eagiaaeriag  Measure. 

Descriptors:   (oTraasi stor s,  Geraaaiaa) ,  (OMaa- 
afacturiag  aethods.  Qaality  caatral] ,  Relia- 
bility, Siagle  crystals.  Productioa,  Reslstaace, 
Dlffusioa. 


The  parpoae  af  this  aaesure  is  to  direct  efforts 
toward  iaproving  productioa  techaiqaes  to  iaprava 
the  reliability  of  the  2NU30  Geraaaiaa  traasistoi 
usiag  as  aa  objective  a  aaxiaaa  aparatiag  failure 
rate  of  0.05$  per  1000  hours  at  90S  ceafideaee 
level  of  25  C.   (Author) 


AI>-409  890      Div.   8 
(TISTE/OHD)  OTS  prica  $1.60 

Aateaaa  Lab.,  Ohio  State  U.  Research  Foaadatioa, 

Coluabus. 

DETERMINATION  OF  THE  CHARACTERISTIC  IMPEDANCE 

OF  UNIFORM  TRANSMISSION  LINES, 

by  H.  N.  Dawirs  aad  H.  S.  Tulloss.  31  Jaly  59, 

15p.  Rept.  au.  9U  2 

Uadassified    repart 

la   c<v>peratioa   witk   Baaiag  Airplaa*  Ca.,    Seattle. 
Mask. 
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ELECTRONICS  AND  ELECTRONIC  EQUIPMENT  -  Division  8 


Descriptors:   (•Traasaission  liaes,  Eljdctrical 
iapedaace),  Heasureaeat,  Heasuriag  deijlces 
(Electricel  aad  electroalc),  Coaaaaic^lioa 
tkeory,  Aaalysis. 
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AO-409  901     Div.   8 
(TISTE/CAM)  OTS  prica  $7.60 

Ewea  Kaigkt  Corp.,  Needkaa,  Mass. 

MILLIMETER  PROGRAM. 

Fiaal  rept.,  1  Juae  60-30  Apr  63. 

30  Apr  63.  1v. 

Caatract  AF33  616  7AU 

Uaclassified  repdit 
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AD-A09  9C/t 
(TISTP/HSS) 


Div.   8 
OTS  price  $2.60 


Mitre  Corp.,  Bedford,  Mass. 

RADAR  SYSTEMS  AND  TECHNIQUES  DEPARTMENT 

VAVE  TECHNIQUES  SUBDEPARTMENT. 

Quarterly  progress  rept.  1  Oct-31  Dec  6;: 

Juae  63,  21p.  Rept.  ao.  PM22  20. 

Coatraet  AF19  628  2390,  ProJ.  750 

ESD  TDR63  2^2  UBclassified  repf^t 


>»iga). 

licro- 

Lfiars. 


Descriptors:   (oMicrowave  Oquipaeat. 
("Microwave  relay  systeas,  ABteaaas) , 
wave  aetworks,  L  bead,  Paraaetric  aap 
Ref ractoaatar s.  Lasers. 

Tke  work  caatars  about  the  desiga.  fabricatioa, 
and  evaluatioa  of  aicrowave  techniques  n|id  coa- 
ponents  which  have  application  to  long-i  ange 
radar  aad  coaauBicatioa  probleas.   (Autjipr) 

AD-409  922     Div.   8 
(TISTB/JBH)  OTS  price  $9.60 

Electroaies  Research  Lab.,  U.  of  Calif., 

Berkeley. 

NOISE  TRANSPORT  IN  THE  CROSSED-FIELD  DI0|K 
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by  M.  A.  Pollack.  22  Oct  62.  196p.  Series  ao.  60. 

Issue  ao.  485 

Coatraet  DA36  039se85278 

Uaclassified  report 

Descriptors:   (oNoise  (Radio),  Diodes  (Eleetroa 
tabes)}.  ("Diodes  (Eleetroa  tabes).  Noise 
(Radio)).  Magaetic  fields.  Electric  fields, 
Moate  Carlo  aetkod.  Aaodes  (Eleetroa  tubes), 
Eleetroa  beaas.  Tkeory,  Eleetroa  gases. 
Tkeraoaic  eaissioa,  Matkeaatical  aodels, 
Matheaatical  aaalysis.  Electrical  poteatial. 

Ceateats: 

latroductioa 

Tke  Poteatial  Miaiaua  at  Higk  Freqaeacies 

Single  Velocity  Model  of  the  Aeceleratiag  Regiai 

Maltivelocity  Model  of  the  Crossed-Field  Diade— 

Tkeory 
Malti-veleeity  aad  Results 
Experiaeatal  Verificatioa  of  tke  Theories 
Coaclusioas  aad  Suggestioas  for  Further  Work 


AD-409  942      Div.   8,  14,  25 
(TISTM/BRM)  OTS  price  $2.60 

Radio  Corp.  of  Aaeriea,  Soaerville,  N.  J. 

GALLIUM  ARSENIDE  EPITAXIAL  FILM  GROWTH. 

lateria  techaieal  doeuaeatary  progress  rept. 

ao.  3.  15  Mar-15  Juae  63. 

by  H.  Oshiasky.   Juae  63,  I8p. 

Caatract  AF33  657  9179 

ASD  TR7  995,  t3        Uaclassified  repart 

Descriptors:   (oElectroaic  equipaeat,  Miaia- 
tare  electroalc  equipaeat),  (•SeaicoaductiBg 
filas.  Epitaxial  growth),  lateraetal lie  coa- 
paaads,  Galliaa  alloys,  Arseaic  alloys,  Ar- 
seaides,  laparities.  Zinc,  Vapor  platiag, 
■all  effect,  Resistance  (Electrical).  Galliaa 
eoapouBds.  Ziac  coapouads,  Halides,  Maaafac- 
tariag  aethods. 
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AD-409  978     Div.   8 
(TISTE/JMS)  OTS  price  $11.00 

New  York  U.  Coll.  of  Eagiaeeriag.  N.  Y. 

THE  EXACT  SYNTHESIS  OF  DISTRIBUTED  RC  NETMORKS. 

by  Ralph  R.  NyBdrua,  Jr.  May  63,  134p.  TR400  76; 

SR3 

Coatraet  AF19  628  379,  ProJ.  5628,  Task  562801 

AFCRL  63  157  Uaclassified  report 

Descriptors:   ("Networks,  Microaiaiat arisat ioa 
(Electroaies)).  ("Microaifliaturiiat ioa  (Elec- 
troaies), Networks).  ("Matheaatical  aaalysis. 
Molecular  electroaies).  Matkeaatical  predictioa. 
Low  pass  filters,  Higk  pass  filters,  Baadwidtk, 
Matkeaatical  aodels.  Matrix  algebra,  Polv- 
aoaials.  Special  fuactioas  (Matkeaatical). 

Tke  researck  reported  ia  tbis  tkesis  is  devoted 
to  tke  developaeat  of  aetwork  syathesis  teck- 
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Divtsion  9  -  FLUID  MECHANICS 

■Iqatt  vkick  are  exact  aad  applicable  to  dittri- 
batttf  IC  faaetieas.   Ceaplex  rariable  traatforaa- 
tioai  are  latrodaced  ahicli  greatly  ilapllfy  the 
repreieatatiea  aad  aie  ef  tke  hyperbolic  coaplex 
frtqaeaey  faaetleai  of  diitribated  IC  ttractaret. 
■•aliaabi lity  eoadltieai  are  glvea  for  the  ex- 
iateaee  of  dittribated  IC  dritiag  peiat  aad  traat- 
fer  faaetieac,  aad  the  actaal  lyatheti*  tech- 
aiqaei  are  described  ia  detail.   Examples  of  thr 
■ethodt  iatredaced  hereia  are  verified  by  ex- 
periaeatal  data.   (Aathor) 


9.    FLUID  MECHANICS 


AO-407   722  Dl».      9.    25 

(TISTP/VH)    OTS   price   tS.^O 

lUiaels  U.,    Drbaaa. 

APPLICATION   OF   FIACTUIE   MECHANICS   TO   OITHOTROPIC 

PLATES. 

by  Ed«ard  1.  Na.   Jaae  63.  33p.  TAAI  12^8 

Coatract  Noar294702.  PreJ .  62  105  19A 

Uaclatilfied  report 

Descriptorii   (*Failare  (■eehaaici],  Sheeti), 
Fractare  (■echaaica),  Aalsotrepy,  Coaposite 
■aterlala,  Streiies.  Hatheaatical  aaalytit, 
Loadiag  (Mechaaici),  Shear  itresiei.  Tensile 
properties . 
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AO-ib?  78i     Div.   9 
(TISTP/TGi)  OTS  price  lA.60 

Boeing  Scientific  lesearch  Labs.,  Seattle.  Mash. 
ON  THE  OPTIMUM  TRANSVERSAL  CONTOUR  OF  A  BODY  AT 
HYPERSONIC  SPEEDS. 

by  Aagelo  Miele  aad  Gary  I.  Saaris.   Mar  63,  33p. 
D1  82  02A2;  PSL  TI73 

Oaelasslfied  rapert 

Also  available  fraa  the  aathor. 

Deseriptorsi   (*SloBdar  bodies.  Hypersoaie 
characteristics),  (*Aerodyaaaie  coaf igaratioa, 
Sleader  bodies),  Calealas  of  variations. 


Oifferaatial  eqHatioas,  Surface  properties. 
Geoaetric  foras.  Bodies  of  revolution.  Struc- 
tural shells,  Matheaatical  analysis.  Matheaat- 
ieal  aodels.  Drag,  Frictioa.  Desiga,  Pressure. 


Ia  a  previous  paper  (AD-296 
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leagth  aad  base  area  was  de 
way  that  the  total  drag  (su 
aad  the  frictioa  drag)  is  a 
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tha  body  is  sleader  ia  the 
(b)  its  loagltudinal  coatou 
a  power  law;  (c)  tha  distri 
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tion  of  skin  friction  coeff 
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AI>-i07  825     Div.   9.  12 
(TISTA/VGW)  OTS  price  |7.60 

RAND  Corp..  Saata  Moaica,  Calif. 

THEORETICAL  ANALYSIS  OF  NEAR-FREE-MOLECULE 

HYPERSONIC  FLOM  AT  THE  SHARP  LEADING  EDGE  OF  A 

FLAT  PLATE. 

by  A.  F.  Charwat.   May  63,  6lp.  M  IM2553  PI 

Coatract  AF^9  638  700 

Uaclassified  report 

Report  oa  Project.  RAND. 

Descriptorst   (*FIat  plate  aodels,  Saper- 
aerodyaaaics) ,  (*Boos t-gl ide  vehicles.  Flat 
plate  aodels).  Molecules.  Kiaetic  theory, 
loaosphere,  Blaat  bodies,  Models  (Siaulatioa) 
Beuadary  layer.  Boundary  layer  traasitioas. 
Gas  flow.  Hypersonic  flow.  Matheaatical  aaaly 
sis.  Matheaatical  aodels.  Deasity,  Heat 
traasfer.  Aeredyaaaic  heatiag,  Hypersoaie 
characteristics,  Shock  waves,  Skear  stresses, 
laterferaaee,  Pressure. 
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Ai»-i07  838     Div.   9,  17,  25 
(TISTP/ILG)  OTS  price  |3.60 

Michigaa  U. ,  Cell,  ef  Bagiaeering,  Abb  Arbor, 
INTKStlGATION  OF  i.TQUID  MBTAL  BOILING  HEAT 
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TIANSFER. 

Quarterly  progress  rept.  ao.  5, 

by  Richard  E.  Balthisar,  Robert  K.  Bar 

C.  Phillip  Colver,  Heraaa  Marte,  Jr.  a 

Aadrew  Padllla,  Jr.   Hay  63,  20p.  lept 

0X526  17P 

Coatract  AF33  616  8277 

Uaclassified  r 


■  •. 


at  art 

Deseriptorsi   (*Heat  traasfer,  Ceolaifta), 
(•Liquid  aetals,  Boiliag),  Aaalysis, 
Potassiua,  Haasureaeat,  Niobiua.  StaprklBg, 
lastruaeatatioa.  Fluid  flow,  TeaperaMre, 
Experiaeatal  data,  Praasare,  Fila  boMiBg. 
Coadeasers  (Liquef iera) ,  Liquid  aetal  puaps, 
Acceleratioa,  Partial  differeatial  a^uatioas. 
Heat  traasfer  coeff icioBta. 
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A0-i07  8i9     Div.   9 
'TISTP/ILG)  OTS  price  $3.60 

Naval  Ordaaace  Test  Statioa,  Chiaa  Lakd,  Calif. 

COMPARISON  OF  THEORY  AND  EXPERIMENT  F0||  VENTED 

HYDROFOILS, 

by  Aadrew  G.  Fabala.   Har  63.  32p 

NAVHEPS   Rept.  7941,  pt.  2,  NOTS  TP30d 

Uaclassified  re||ort 

Descriptorst   (•Hydrofoils,  Theory),  (•Fluid 
flow,  Experiaeatal  data),  (•Faactioa^,  Tables). 
Cavitatioa,  Statistical  faactioas,  litegratioa. 
Curved  profiles,  Pelyaoaials,  Plat  fjlatt 
lodels 
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AD-407  9U      Div.   9 
(TISTP/ILG)  OTS  price  |2.60 

Astrosysteat ,  Inc.,  Caldwell.  N.  Y. 
HOT  GAS  VELOCITY  MEASURING  DEVICE. 
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•FLUID  MECHANICS  -  Division  9 

Piaal  rept., 

by  ¥.  C.  Oburg.  10  Apr  63,  23p.  lept.  no.  62007  P7 
Contract  AFOi  611  8157,  ProJ.  3850,  Task  38506 

Uaclassified  report 
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(Author) 
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e  eatire  gas  velocity  aeasuriag 
re  presented.   The  objective  of 
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aie  generator  in  which  the  ioBlxed 
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c  field.   The  voltage  generated 
s  flow  is  proportional  to  gas 
field.   The  velocity  aeasuriag 
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a  aa  axis  90  degrees  froa  the  coil 

electroaotive  force  generated. 


AD-407  937     Div.   9,  25 
(TISTP/MS)  OTS  price  $1.60 

Foreiga  Teek.  Div.,  Air  Force  Systeas^Coaaaad, 
Hright-PattersoB  Air  Force  Base,  Ohio. 
INTERACTION  BETWEEN  SMALL  PERTURBATIONS  HITH 
DISCONTINUITIES  AND  THE  STABILITY  OF  SHOCK  HAVES 
IN  NAGNETOHYDROOYNAMICS,  :  ** 

by  V.  M.  Koatorovieh.  U  May  63,  Up. 
FTO  TT63  198  Uaclassified  report 

Traas.  froa  Voprosy  Magaitaoy  Gidrodiaaaik i 
Plazay.  Akadeaiya  Nauk  Latviyskoy  SSR,  Riga, 
pp.  117-125,  1959. 

Descriptorst   (•Hagaeto  hydrodynaaic,  Hathe- 
aatical aaalysis).  Perturbatioa  theory.  Shock 
waves,  Doppler  effect.  Reflection. 


AD-407  9A1     Div.   9,  30 
(TISTP/HH)  OTS  price  $1.60 

Foreiga  Tech.  Div.,  Air  Force  Systeas  Coaaand, 
Mright-Pattersea  Air  Force  Base,  Ohio. 
CLASSIFICATION  OF  FLOHS  IN  AIR  SHOCK  TUBES, 
by  G.  H.  Arutyuayaa.  1  Hay  63,  Up. 
FTD  TT63  309  Uaclassified  report 

Traas.  froa  lassiaa  Periodical,  Ixvestiya  Akadeaii 
Naak  SSSI,  OTN,  Hekhaaika  i  aashiaostroyeniye. 

No.  2.  pp.  106-111,  1961. 

Descriptors!   (•Shock  tabes.  Fluid  flaw). 
Pressure,  Velocity,  Electroaagaet ic  waves. 
Shock  waves,  Subsoaic  flow,  Supersoaic  flow. 


AD-407  942     Div.   9,  25 
(TISTP/JH)  OTS  price  $1.60 

Foreiga  Tech.  Div.,  Air  Force  Systeas  Coaaand, 

Hr Ight-Pattersoa  Air  Force  Base,  Ohio. 

ON  THE  QUESTION  OF  HEAT  AND  HASS  TRANSFER  AT  THE 

FORHARD  POINT  OF  BLUNT  BODIES  IN  THE  PRESENCE  OP 

HETEROGENEOUS  CHEMICAL  REACTIONS, 

by  V.  P.  Hotulevich.  3  Hay  63,  I6p. 

FTD  TT63  310  Unclassified  report 
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Oivisioii  0  -  FLUID  MECHANICS 

Traat.  froa  laikcBcrio-rlxicheikiT  ZkHrnal.  Xi1l. 
pp.  10-18.  1961. 

Ocaerlptorti  (*Haat  transfer.  Blaat  bodies), 
Flald  tlmm,  Teaperatare.  lateasity,  Igaitlea. 
Ckeaieal  reaetieas,  Coavectioa. 

Ceasldered  !■  tke  paper  is  tke  keat  aad  aass 

traasfer  af  a  blaat  body  ia  aa  iacoaprettible 
field  floa  ia  the  praseace  of  keterogeaeoas  re- 
aetieas of  tke  Best  geaeral  type  occarriag  at 
fiaite  rate.   Aaalyzed  are  tke  qaestioat  of  igai- 
tiea  aad  extiaetioa.  as  «ell  as  tke  depeadeace 
of  tke  iateasity  of  boss  reaoval  aad  surface  tea- 
peratare  oa  tke  varioas  paraaeters  ckaracterixiag 
tke  body,  tke  flea,  aad  tke  okoaical  reaetieas 
oecarrlag.   (Aether) 


A0-i08  291     Oi».   9 
(TISTA/6IC)  OTS  price  $2.60 

Broaa  D.,  Dlv.  of  Applied  latkeaetlcs.  Provi- 

donco.  R.  I. 

INVISCIO  MOOES  OF  INSTABILITT  IN  SPIRAL  FLON 

by  E.  T.  y.  Lee  aad  M.  H.  Raid.  Nay  63.  27p. 

TR52}  562  07  52 

Ceatract  Hear 56207.  PreJ.  NR062  179 

Daclassified  report 

Doscriptorst   (•Cylindrieel  bodies.  Flaid 
flow),  RotatloB.  PertarbatioB  tbeory,  Magnus 
force.  Axially  syaaetric  flea,  Matkeaatical 
aaalysis.  Stability,  Tkeory.  Pressure. 

Tke  stability  of  aa  isviscld  fluid  betaeea  re- 
tatiag  cylinders  aitb  aa  axial  floa  is  considered 
uader  tke  saall  gap  approxiaatioa.   Wkeu  tke 
axial  flea  is  saall  coapared  to  tke  rotational 
velocity,  a  aew  perturbation  aetkod  differing 
la  soToral  respects  froa  tke  coavoatlonal  aetkod 
■as  devised.   It  aas  found  tkat  tke  presence  of 
tke  axial  flow  kas  a  stabiliBiag  effect,  and 
tkat  tke  correction  to  tke  <r>wtk  rates  of  the 
pure  rotation  case  is  of  secolid-order  in  the 
axial  to  retatieaal  velocity  Vatio.   Futheraore, 
the  iastabilitles  are  confined  to  only  a  finite 
range  of  wave  auabers.   (Autkor) 


A0-408  307 
(TISTP/6IC) 


Oiv.   9,  31 
OTS  price  •3.60 


lewe  lest,  of  Hydraalic  Researck,  Iowa  City 

VIBRATION  IN  AN  INCOMPRESSIBLE  FLUID. 

Final  rept.  pt.  1, 

by  L.  Landweber.  Hay  63,  35p. 

Ceatract  Near  327101 

Caclassified  report 

Descriptors:   (•Skip  kulls,  Incoapresslble 
flow),  (•Incoapressible  flow.  Vibration), 
Frequeacy,  Moigkt,  Load  distribution.  Fluid 
flew,  Matkeaatical  prediction.  Elasticity, 
Skips,  Theory,  Hetheaetical  analysis,  Hydrody 
aaaics,  Spheres,  Flat  plate  aedels.  Matrix 
algebra. 
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either  tke  infinite  plete  or  string.   In  tke  ease 
of  a  vibrating  spkereid.  tke  aatkeaatlcal  proper- 
ties required*  for  application  of  eitker  aethod 
kave  already  been  developed,  and  it  reaains  to 
perfora  tke  nuaerical  calculations  for  tke  elgea- 
values.   In  the  last  case  a  way  of  applying  the 
Raylelgk-Rlts  aetkod  is  not  apparent,  aad  oaly 
tke  feraulation  for  tke  aatrix  aetkod  has  beea 
accoaplisked.  (Autkor) 


AD-AOB   349 
(TISTP/MFA) 


Oiv.   9 
OTS  price  $1.10 


Steaferd  U.,  Calif. 

STUDIES  IN  HYPERSONIC  FLOM  THEORY. 

Fiaal  rept., 

by  HiltOB  Vaa  Dyke.  Feb  63.  6p. 

Ceatract  AFi9  636  965 

AFOSR  4785 

Uaclassified  report  . 

Descriptorsi   (•Hyporsoaic  flow.  Scieatific 
researck).  Sleador  bodies.  Blunt  bodies.  Sta- 
bility. Turbuleace.  Viscosity.  Supereeredy- 
aaaics.  Vortices,  Bouadary  layer.  Eatropy, 
Researck  prograa  adaiaistratioa.  Gas  flow. 
Tkeory,  latorfereaco) . 

A  suaaary  is  prosoated  of  tke  results  of  graduate 
study  at  Steaferd  Uaiversity  ia  kypersoaic  flow 
tkeory.   Study  iacludedt  Effects  of  aose  bluat- 
aess  oa  a  sleader  body;  Flow  past  iacliaed  bluat 
bodies;  Uasteady  kypersoaic  flow  tkeory;  Viscous 
effects  oa  bluat  bodiest  Irreversible  processes 
ia  dilute  gases;  Blaat  bodies  et  low  Reyaolds 
nuaber;  Vortical  layer  oa  aa  iacliaed  coae;  and 
lateraction  of  entropy  and  boundary  layer. 
(Author) 

AD-408  387     Div.   9 
(TISTP/RLG)  OTS  price  #3.60 

Graduate  Aeronautical  Labs..  Calif.  Inst,  of 

Tech.,  Pasadena. 

THE  ACCURACY  OF  APPLYING  LINEAR  PISTON  THEORY    • 

TO  CYLINDRICAL  SHELLS. 

by  Haas  Kruabaar.  Mar  63,  28p.  SH62  50 

Great  AFOSR35263 

AFOSR  4668  Daclassified  report 

Report  oa  Aeroelasticity  aad  Stractural 
Oyaaaics. 

Oescriptorst   (•Structural  skells,  Cyliadrical 
bodies),  (•Aeredyaaaic  ekarac terist ics,  Pres- 
sare),  Supersoaic  flow,  Deforaetioa.  Theory, 
Eqaatioas,  Oaapiag,  Supersonic  wiad  tunnels. 
Flutter,  FuBctioBS,  Polyaoaials.  Vibratioa, 
Errors,  Nuaerical  aaalysis. 


a  a  circular 
gtk  ia  aa  air- 
s  is  studied, 
aically  oscil- 
dal  pattera. 
syaptetic  ex- 
rodyaaaic  pres- 
y  of  tke  liaear 

applied  to 
ed.   Fartker- 
be  obtaiaad 
(Autkor) 


AO-408  402      Div.   9 
(TISTA/6EC)  OTS  price  |1.60 

Ballistic  Researck  Labs.,  Aberdeea  Proviag 

Grouad,  Md. 

PARTIALLY  CONSTRAINED  IMPINGING  JETS, 

by  J.  H.  Giese.   Apr  63,  23p'. 

RDT  &  E  PreJ.  1M010501A003 

BRL  Rept.  ae.  1202 

Daclassified  report 
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froa 

these  asyaptotic  expaasioas. 

Descriptorsi   ("Jet  aixiag  flow,  Liqa 
Stagaatioa  poiat.  Matheaatical  aaalysi 
Flaid  flow.  Shaped  ckergers,  lacoapre 
flew. 


Qaalitative  explaaatieas 
ckarge  liaers  kave  beea 
plaae  Jets  ia  wkick  tke 
ky  foar  stagaaat  regioas 
tare.  Actually,  tke  aet 
differeace  betweea  tke  k 
stioa  products  oa  eae  si 
■otpkeric  pressare  oa  tk 
coasiders  syaaetrieal  ia 
partially  ceastrsiaed  oa 
wkick  tke  stegaaat  regie 
ssae  pressare.   (Aatker) 


of  tke  aotiea 
based  oa  iapact 
aoviag  flaid  is 
.  all  et  tke  ssrie 
lea  is  iaitiated 
igk  pressare  ia 
de  of  tke  liaer 
e  otker.   Tkis 
pact  of  two  Jets 

eae  or  botk  sidjq 
as  are  aet  all 
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AD-408   435  Div.      9 

(TISTA/GEC)    OTS   price  $6.60 

Aerottpaee  Corp..    Los   Angeles.    Celif. 
AN    INVERSE   METHOD    FOR    THE   DETERMINATION    (>F   THE 
THREE-DIMENSIONAL    SUBSONIC    FLOW    REGION   ABOUT 
BLUNTED    BODIES    WITHOUT   AXIAL    SYMMETRY    AT^   SUPER- 
SONIC   FREE    STREAM   MACH    NUMBERS, 
by  C.    R.    Ortloff.      3   June  63,    62p.    TDR61 5l(3230- 
M)TR-2  ^ 

Contract   AF04  695   169 
sso  TDR63  ^^^ 

Daclassified   replairt 
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Descriptorsi  (•Blunt  bodies,  Supersoa 
scteristics) .  Matheaatical  aaalysis,  N 
saalysis,  Equatioas.  Three  diaeasioaal 
Coapressible  flow.  Shock  waves.  Tkeory 
flow.  Ges  flow,  laterfereace.  Treasfor 
(Matkeaatics). 

A  tkree-diaeasioaal  blaat  body  iaverse  t 
ii  foraulated  ia  teras  of  two-coapoaeat 
functions  ia  tke  spirit  of  tke  Ferri,  Ve 
Laurin  axisyaaetric  blunt  body  aetkod. 
ilar  aaaaer  to  tke  axisyaaetric  ease,  tr 
tloas  are  fouad  tkat  reduce  tke  elliptic 
ric  tkocklayer  to  a  traasforaed  spsce  in 
shock,  stroaaliaes  (or  tke  intersections 
itreaa  surfaces),  body,  sad  soaic  surfac 
priori  kaowa.  so  that  auaerical  analysis 
duret  are  eoasiderably  siaplified.  Prov 
three  equations  in  the  three  velocity  co 
of  tke  traastforaed  space  are  nuaerieall 
then  inverse  t ra nt f orae t ions  are  given  si 
corresponding  velocities,  pressure,  and  ( 
•t  a  poiat  ia  the  physical  space  aay  be  i 
aised.  The  class  of  given  shocks  eonsid< 
portions  of  prolate  ellipsoids  ia  the  ph 
ipsce.   (Author/ 


Nui 


c   ckar- 
erice  1 
flow. 
Subsonic 
Wttlons 


k\ 


kaiqaa 
reaa 
lio- 
ns  a    sia- 
nsforaa- 
hsyaaet- 
^kick 
Bf 

are  a 
proce- 
ded 

ponent s 
to Ived , 
that    the 
tasity 
star- 
red  are 
Ileal 


AD-408   465  Div.      9 

(TISTP/AM)    OTS   price  $1.60 

Rsnchetter    U.,     (Gt.    Brit.) 

THE    PERIODIC    HEAVING   MOTION   OF    A    HALF-IMII^RSEO 

SPHEREj    THE   ANALYTIC    FORM   OF   THE    VELOCIT, 

POTENTIAL    LONG-WAVE   ASYMPTOTICS   OF   THE    VJ ITUAL- 

RASS   COEFFICIENT, 

by  F.    Ursell.      1962,    17p. 

Coatract   N62558   3556.    Proj,   NR062   304 

Unclassified   repei 

Detcriptort:       (•Fluid   dyaaaic    propertl 
Heaispkerical    skells).    (•Heaispkerical 
Water    waves).    Daapiag,    Surfaces,    Veloci 
Motioa.    Cyliadrical    bodies. 

The  aaalytic   fora  of   tke   velocity   poteati 
heaving    keaispkere   it   ttudied.      Tke   potei 
•xpsnded    ia    terat    of    a   wave   tource   and    of 
free   poteatialt,    aad    tke   coefficieatt    in 
paation    are    ttudied    (1)    wkea    tke  diaeaiidd 


ikellt. 
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is  that  the  virtual. 

part  of  (£m   Ka  - 
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givea  kere,  caa  be 
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ill  water.   (Aatker) 


AD-^08  480      Div.   9.  25.  15 
(TISTP/WH)  OTS  price  $1.10 

BottOB  U. ,  Mast. 

WIENER-HERMITE  FUNCTIONAL  EXPANSION  IN  TURBULENCE 

WITH  THE  BURGERS  MODEL, 

by  Araaad  Siegel.  Ttutoau  laaaura.  aad  WiUiaa  C. 

Meeckaa.  1963,  8p. 

Great  AF0SR62  177 

AFOSR  4750  Daelattifled  report 

la  cooperatioB  with  Miaaetota  U. ,  Miaaeepolis. 

Descriptors:   (•Flaid  flow.  Turbuleaces) , 
(•Statittical  dlttributloB,  Velocity),  Fluid 
aechaaict,  lategral  traatforas,  Partial  differ- 
eatial  equatioas.  Series.  Integrstioa,  Mathe- 
aatical aodels.  Special  fuBctlons  (Matheaetics) . 

A  aethod  it  pretented  which  exploitt  the  aearaess 

to  Gsussianity  of  velocity  probability  distribu- 
tioat  in  turbuleace,  by  expaading  the  velocity 
field  fuaetioB  about  tke  GaattiaB  approxiaatioa. 
Many  of  the  aatheaatieal  aaaif ettat ioat  of  the 
aethod  are  so  new,  however^,  that  it  it  hard  to 
obtain  pkytical  intigkt  into  tkea.   Hence,  a 
pilot  project  of  a  siaplified  nature  it  under- 
taken whick  utet  inttead  of  the  Navier-Stokes  or 
MHD  equatioat  tke  Burgers  one-diaentional  aodel 
eqaation.   (Autkor) 


AD-408  556      Div.   9,  27 
(TISTA/GEC)  OTS  price  $12,50 

Ordnence  Reseerck  Lab.,  Pennsylvenie  State  D. , 

University  Park. 

PROPELLERS  WITH  DISTORTED  INFLOW, 

by  J.  J.  Eiseahuth.   12  June  63,  153p. 

Contrect  NOrd16597 

Unclassified  report 

Descriptors:   ("Axial  flow  coapresser  bledes. 
Turbulence),  Ges  flow,  Aerodyneaic  control 
surfsees,  Boundery  layer.  Deflection,  Tkeory, 
Equations,  Motion,  Matheaatical  analysis. 
Shrouded  propellers.  Ducted  fans,  Perturbetioa 
theory,  Experiaental  data.  Pressure,  Model 
tests.  Wind  tunnel  aodels,  Three-diaensional 
flow,  Vortices,  Axlel-flow  turbiaes. 
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•ccarrlaff   f*r  propallcri   of   2   aad   5   blades. 
Practically    ao   vsrlatlva   with    a4vaaca    ratio    and 
•paclafl   dlatasea  ■•■  Masarad.      Tka   tbaoratical 
Mthad   caa   aaslly  bt  axtaadad    to   tbo  cato  of   a 

dactod    rotatlag   dovlco.       (Avthor^ 


(TISTP/AAB) 


DiT.   9.  2i 
OTS  prieo  $9.60 


Coaoral  Eloetria  Cb. . 


Space  SciaaeOB  Lab. 

Philadelphia,  Pa. 

■AOIANCK  OF  SPECIES  IN  HIGH  TENPERATURE  AIR. 

by  Maria  Nardoao,  i.  6,  Breeae,  Saydeaa  Zoldia 

aad  T.  1.  liethof.  Jaao  63.  28p.  lopt.  ■•. 

R63S03 

Coatraet  APOi  69i  222 

Oaclatslfiod  roport 

Doierlptorsi   (•Blectreaagaot ic  vavei, 
Spoctreaoopy) .  (•Partiolo  spectra,  Spectrot- 
eopy),  Te«perat«re,  Doaiity,  Air,  Abtorptlaa, 
Ultraviolet  radiatioa,  lafrared  radiatloa, 
Caaaa-ray  •poctreicopy,  lataasity,  Llfht, 
Theory. 

The  apectral  aad  total  radlaace  of  the  radiatiag 
(yiteac  in  high  teaperature  air  have  beea  eoa- 
puted  for  teaperaturet  botaeea  3000  degrees  K 
aad  2^000  degrees  K,  aad  for  relative  deaslties 
between  1/1000  aad  10.   The  total  aad  spectral 
radlaace  of  oquilibriaa  air  ovar  the  saae  tea- 
paratare  aad  density  raage  has  beea  coapated  froa 
tho  eoaposltiOB  of  eqallibriaa  air  aad  the  ab- 
sorptloB  coefficients  of  the  iadividual  systeas. 
The  rasalta  are  caapared  alth  those  obtalaed  by 
provioBS  iaveatlvators.   The  resalts  are  pro- 
seated  la  graphical  fora  aad  oqaatloas  approxl- 
aatiag  the  rasalts  ia  regloas  of  lo«  aaisslvity 
ara  derived.   (Anther) 

AI>-^0«  568     01 T.   9.  12 
(TISTA/6IC)  OTS  price  13.60 

Araold  EaglaoerlBg  Oevelopaeat  Ceatar,  Arnold 
Air  Force  Statioa,  Tobb. 

A  STUDY  OF  LAMINAR  HEAT  TRANSFER  TO  SPHERICALLY 
BLUNTED  CONES  AND  HEHISPHEBE-CYLINOERS  AT  HYPER- 
SONIC CONDITIONS, 
by  B.  J.  Criffith  aad  Clark  H.  Levis.   Juae  63, 

27p. 

Coatraet  AfiO  600  1000,  PreJ.  8951,  Task  895103 

AEDC  TDR63  102 

Uaalitsiflad  report 

Beseriptorst   (*Nose  coaes.  Heat  traasfer) , 
(•Blaat  bodies.  Heat  traasfer),  (•Heaispherical 
shells.  Heat  traasfer),  Hypersoaic  Miad 
tnaaels,  Eleetrie  ares,  Laaiaar  flea.  Cylia- 
drical  bodies.  Shock  tabes.  Load  distribatioa, 
Pressare,  Experlaeatal  data. 

Haat-traasfer  distribatioa  data  obtalaed  ia  the 
are-drivea  tnaaels  (hotshot  typo)  of  the  voa 
Earaaa  6as  Dyaaales  Facility,  AEDC,  are  pro- 
seated.   Data  were  takoa  oa  a  9-deg  half-angle 
spherically  blaated  cone  aad  a  heaisphere- 
eyliider  at  Bach  anabers  betweea  17  and  20  aad 
layaolds  aaabers  per  foot  ia  the  free-streaa 
betaMB  100.000  aad  800.000.   The  test  data  are 
eeapared  «ith  theory  and  available  shock  tnbe 
aad  shoak  taaaal  rasalts.   6«od  agreeaeat  betweea 
Lees*  theory  aad  aeasared  hsat-traasfer  rates 
deaesstrates  the  capability  of  the  YEF  hotshot 
taaaels  to  ebtaia  heat-traasfer  distribation 
data.   The  data  iadleate  a  streag  depeadeaee  of 
the  heat-traasfer  distribatioa  oa  pressare  dis- 
trlbitioB.  Baeh  aaaber,  aad  eoae  half-aagle.   Tho 
heat-traasfer  data  are  correlated  over  a  aide 
raaga  of  Baeh  aaabers  aad  coao  aaglos.  Correla- 
tioa  carves  aad  foraalas  are  preseated  for  the 
pressure  aad  heat-traasfer  distribatioa  to 
apherioviiy  blaated  coaes  at  hypersoaic  coa- 


apherioviiy  blaats 
ditiees.   (Aathor) 


AD-i08  585     Div.   9,  8 
(TISTE/CAB)  OTS  price  |l.10 

Staaferd  U. .  Dlv.  of  Eaglneering  Beehaaics. 

Calif. 

IMfESTIGATION  OF  OPTIBUB  CONTACTOR  CONTROL. 

Fiaal  rept.,  1  Nov  58-31  Oct  62, 

by  Iragard  Plaago-Lots.   12  Feb  63,  if. 

Coatraet  AFi9  638  513 

AFOSR  A765 

Daelasslfied  report 

Descriptorst   (•Eleetroalc  switches,  Coatrol 
systeas).  (•Coatrol  systeas.  Attitade  coatrol), 
Liaear  systeas.  Tiae,  Thrust  vector  control 
systeas.  Satellites  (Artificial).  Theory. 


AO-408  668     01  v.   9.  1 
(TISTA/LSK)  OTS  price  |9.10 

CoraeU  Aeroaaatleal  Lab.,  Inc..  Buffalo,  N.  Y. 
THEORETICAL  INYBSTI6ATI0N  OF  THE  FLUTTER  CHARAC- 
TERISTICS OF  A  JET-FLAP  HELICOPTER  ROTOR  IN 
HOVERING  AND  FORVARD  FLIGHT. 
Rept.  for  Nov  61-Nov  62. 
Apr  63,  91p.  BB  U93  S  2 
Contract  DAU  177TC699 
ARTRECOB  TR63  9        Uaelassified  roport 

Report  oa  Jet-Flap  lotor  lavestigat ioas. 

Descriptorst   (•Helicopter  rotors.  Flutter). 
(•Helicopter  rotors.  Jet  flaps).  Aeroelast Icity, 
Theory,  Hoveriag,  Flight  paths.  Deflectioa. 
Daapiag.  Batheaatical  aaalysls,  Torque,  Stabil- 
ity, Boundary  layer  coatrol. 

A  theoretical  study  of  the  aeroelastic  character- 
istics of  a  Jet-flap  rotor  systea  in  hovering 
dnd  forwnrd  flight  was  ande.   The  effects  of 
bendlng-to-torslon  frequency  rniio,  conter-of- 
gravity  loeatioa.  elastic-axis  posltloa.  aad 
advaace  ratio  on  the  aeroelastic  stability  of 
the  systea  were  obtalaed.   Also  iavestigated 
were  the  effects  of  coatrol  flap  frequency  aad 
daapiag  aad  Jot  blowiag  coefficient.   (Author) 


AD-i08  669     Dlv.   9 
(TISTA/GBC)  OTS  prieo  $9.60 

Ceraell  Aeroaaatleal  Lab.,  lac,  Buffalo.  N.  Y. 

THEORETiaL  AND  EXPERIBENTAL  STUDIES  OF  IBPINGIN6 

UNIFORB  JETS. 

Apr   63.    106p. 

Coatraet   OKU   17rrC782.    Task   1D12U0UU129 

ARTRECOB  TR63    11  Unclassified   repart 

Report    oa   VTOL  Downwash    laplageaeat    Probleas. 

Deseripterdi      (*Vertlcal    take-off   plaaes, 
Downwash).    Beaadary   layer.    Particles.    Jets. 
Velocity.    Gas    flew.    Exhaust    aosslos.    Laaiaar 

bouadary   layer,    Boaadary   layer   transitions. 
Tarbulent    boundary    layer.    Experlaental    data, 
Batheaatical   aaalysls,   Aorodyaaaic   character- 
istics,   Jet   aixlag    flea.    Stagaatloa   pelat. 
Vertices,    Sheets. 

A    theoretical   and   experlaental    study  was    aad*  to 
lavestlgate   the    flow   eharacterlstlcs   of  clrcalar 
aalfora  Jets    laplaglng   noraally  an  a^greund   plaae 
la   order   to    further   the   uaderstaadlng   of   the 
aorodyaaaic    processes   asseclated  with   grouad 
particle  oatralaaeat   la   the   iaplaglag   dowawash   of 
VTOL   aircraft.      Partlcalar    eaphasis   was  placed   oa 
the    flow   properties   la  the   groand-plaao    beaadary 
layer  where   oatralaaeat    occurs.    (Aathor) 


AD-408   685  Dlv.      9 

(TISTP/ILG)    OTS   price  $2.60 


Iowa    last,    of   Hydraallc   Research.    Iowa  City. 

DRAG   COEFFICIENTS   OF    SUPERCAVITATING    B00Jl|ES   OF 

REVOLUTION    AT    VARIOUS    ANGLES   OF    YAM. 

by  Natilde  Bacagno   and  Tsu-Ylag   Hsieh.      Mar  63, 

24P. 

Coatraet  Noarl 50905,  ProJ.  NR  062  271 

Uaelassified  reperk 


In  order  to  suppleaont 
discovered,  the  evaluat 
cleats  of  varioas  head 
coaditioas  at  varioas  a 
■oasared  valaes  of  the 
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by  the  Iowa  lastitate  o 
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btaa  foaad.   (Aathor) 


the  Hal 

lea  of  t 
foras  ua 
agios  of 
pressare 
oreaeati 
aagle  of 
f  Hydraa 
d  foras 
ed  for  a 
ader  cav 
e  result 
so  iaelu 
ts  at  so 
r  the  dr 
as  at  so 
red  with 
drag  at 
terature 
drag  at 


ted  da 
he  dra 

dor  CO 

dlstr 
oaed  p 

yaw  w 
lie  Re 
iaclud 

farth 
itatia 
s  were 
ded  pr 
ro  sag 
ag  coo 
voral 

the  d 

sero 
No 
angles 


vlt  i,tlng 
froa  the 
ibn tioa. 
res  ijare 
ere  pabllshed 
sea^ich,    in 
ed  I|b   those 
or   study    of 
g   cMidltlens 

paMlshed 
ossliro 
le   bif   yaw. 
fflkeats 
yaw  bagles 
ireUly 
aagU   of 
datB|  oa 

of'yaw  have 


A0-A08  723      Dlv.   9,  22 
(TISTP/HSS)  OTS  price  92.60 

Naval  Ordaaaee  Lab.,  Vhlte  Oak,  Bd. 
SCALING  THE  ENERGY  SPECTRA  OF  UNDERMATER  EXPLO- 
SION SHOCK  lAVES. 

by  Eralne  A.  Christiaa.  2  Apr  63.  23p.   'j 
NOL  TR62  36  Uaelassified  repo^i 

Descriptorst  (•Underwater  explosions, ;$hock 
waves).  Explosion,  Counting  aethods,  E4brgy, 
Charges  (Explosive),  Echo  raaglng,  Beaibreaeat. 

Scaling  factors  with  which  the  eaergy  spict 
for  aa  aaderaater  shock  wave  can  be  scalM 
oie  set  of  cendltioas  (I.e.,  explosive  e^tp 
tioa.  charge  weight,  aad  raage)  to  a  sec#ad 
of  conditions  are  derived.   Analogous  scSll 
factors  for  aa  ideal  acoustic  wave  are  alio 
shown.   Tho  spectrua  aeasured  at  1  yard  fro 
1-lb  charge  is  scaled  to  two  other  conditio 
(vli..  100  yards  froa  a  1-lb  eharge,  andjtS 
yards  froa  a  1.8-lb  charge)  for  which  aei»u 
values  are  also  available.   In  both  easei  t 
explosion  scaling  Is  in  agreeaent  with  tlb 
whereas  the  ideal  acoastie  seallag  glvesjtp 
trua  levels  that  are  two  high  at  the  higher 
queacles.   The  allowable  ranges  of  varlabte 
the  spectrua  scaling  functions  shown  hert 
tstiaated  \o   bet   0.5  greater  than  the  fr 
(kc)  and  less  than  20  where  M  to  the  1/3 
divided  by  R  ranges  between  4  x  0.0001  ai 
■here  H  is  charge  weight  In  peands  and  R 
range  In  ynrds.   Dotsils  of  the  spectral 
of  aeasured  shock  waves  and  a  aethod  of 
■ating  the  effect  of  explosive  coapositlc 
■poctrua  level  are  givea  In  appeadlces 

*D-^08  922     Dlv.   9,  30 
(TISTB/BRB)  OTS  prieo  #1.00 
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Directorate    of   Engineering   Test,    Aeronaut 

Systeas   Dlv.,    Mr Ight-Pat terson  Air  Force 

Ohio. 

THE  HIGH  TEMPERATURE  HYPERSONIC  GASDYNABI 
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FLUID  MECHANICS  -  Division  9 

FACILITY  -  BACH  NUNBER  J,   OPERATION. 

Rept.  for  Aug-Bay  62, 

by  Paal  Csyss.   Bay  63,  31^- 

AF  ProJ.  U26,  Task  U260i 

ASO  TDR63  236 

.  Uaelassified  report 

Report  oa  Experlfcental  Slaulntlon  of  Flight 
Beehaaics. 

Descriptorst   (•Hypersonic  wind  tunnels, 
Operatioa),  ('Test  facilities,  Hypersoaic 
wind  tunnels).  Fluid  aeehenics.  High  tea- 
pernture  research.  Calibration,  Oeslga,  Air 
Force  research.  Heat  exchangers. 
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AD-409  045 
(TISTP/MH) 


Dlv.   9.  25 
OTS  price  $1 .10 


Foreiga  Tech.  Dlv.,  Air  Force  Systeas  Coaaand. 

Hrlght-Patterson  Air  Force  Base.  Ohio. 

STRONG  INTERACTION  ON  A  PLATE  HITH  CONSIDEBATION 

OF  SLIP  AND  NEAR-MALL  TEBPERATURE  JUBP, 

by  A.  A.  Bogacheva.  aad  V.  S.  Galkla.  10  Apr  63, 

up. 

FTD  TT63  304  Uaelassified  report 

Trans,  froa  Inxheaernyy  Zharaal,  2i2,  pp.  231- 
238.  1962. 

Descriptors!   (•Fluid  aechaaics,  Hypersoaic 
flow),  (•Laaiaar  boundnry  layer.  Heat  traasfer). 
Gas  flow,  Teaperatare.  Theraodyaaaics,  Partial 
d<'fereatial  eqaatioas,  Equatieas,  Botion. 


AD-409  048     Dlv.   9.  25 
(TISTP/MH)  OTS  price  $1.10 

Foreign  Tech.  Dlv.,  Air  Force  Systeas  Coaaand, 

Bright-Patterson  Air  Force  Base,  Ohio. 

HKAT  TRANSFER  IN  LABINARY  BOUNDARY  LAYER  ON  A 

PLATE  MITH  CONSIDERATION  OF  CHEMICAL 

NONEQUILIBRIUB, 

by  V.  P.  Stulov.   10  Apr  63.  7p. 

FTD  Rept.  no.  TT62  1752 

Dnclasslfied  report 

Traas.  froa  Isvestiya  Akadenii  Nauk  SSSR. 
Otdelealye  Tekhalcheskl kh  Nauk,  Bekhanika  1 
Bashlaostroyealye,  6.  pp.  II-I4.  1961. 

Descriptorst   (•Heat  transfer.  Lnalnar  boaadary 
layer).  (•Cheaieal  reactlaas.  Dlssoclatioa). 
Nltrogea.  Oxygea.  Gas  flew.  Bxperlaeatal  data. 
Teaperatare,  Theraal  coadaetivl ty. 

The  rosalta  of  calcalatlng  the  field  of  flow  aad 
heat  traasfer  ia  a  boundary  layer  oa  a  flat 
plate  with  coaslderatloB  of  cheaieal  aoaequili- 
briua  Is  described.  ApproxlsMte  foraalas  repre- 
soatlag  the  effect  of  variability  of  physical 
parbaeters  oa  the  aagaitude  of  theraal  flow  oa 
the  wall  were  obtalaed.   (Author) 


SI 


Division  9  -  FLUID  MECHANICS 

A0-i09  142  OlT.      9 

(TISTA/rCI)    OTS  prie*  $8.10 

PriB««t*a  U. ,    N.    J. 

PIBSSOU  AND  HIAT   TIANSPII  UASUIIIUirrS   OVKt  A 

CIKOLAI  CXLIMII   AT   AII6LIS   Of   ATTACK    UP   TO    15 

AT  1-11. 

hf   C.  C.Hcritaai.  lay  63,  75p. 

Caatraet  Af33  616  7629,  ProJ.  706i,  Taak  7061  01 

AIL  63  81 

daclatiif 1*4  report 

lapart  aa  • • Aaratharaadyaaaia  lavaatigatiaai  la 
Higk  Spaad  Pla«<i. 

Oaieriptartt   (•Cjlladrieal  bodiaa.  Hjrparsaaie 
ekaractarlitlaa) ,  Praitara,  Haat  traaafar, 
Aagla  •!   attaak,  Caaf igaratlaa,  Hiad  taaaal 
aadala,  Tkaary,  Ixpariaaatal  data,  S«apt-kaak 
alaga,  Caalaal  kadlaa.  Madal  taata,  Haaia- 
pkarlaal  akalla,  Blaat  kadlaa. 

Aa  a  aaatlaaatlaa  •i   a  f aadaaaatal- atady  af 
kyparaaala  alaga  aad  eaatral  aarfaeat,  aoaa 
datallad  praaaara  dlatrlkatlaa  aad  kaat  traaafar 
raaalta  kava  baaa  aktalaad  aboat  a  alraalar 
ayliadar  altk  farlaaa  aaaa  akapaa  at  aaflaa  of 
attaak  ap  ta  15  dagraaa  aad  at  ailaatk  aaglas 
''•■  s«ra  ta  180  dagraaa.  Tka  taata  wara  aarriad 
aat  la  tka  Prlaeataa  Ualaaralty  3  lack  kallaa 
kyparaaale  wlad  taaaal  at  a  Mack  aaabar  af  11. 
Tka  axparlaaatal  raaalta  vara  eaaparad  wltk 
tkaary  aleag  tka  wladaard  alda  aad  la  tka  craaa- 
fla*  plaaa  for  batk  tka  praaaara  aad  kaat  traaa- 
far dlatrlbatlaai.   Saaa  affacta  af  tka  aaaa 
akapa  aa  tka  flo*  ovar  tka  alraalar  eylladar 
aadar  atady  vara  dataralaad  ap  ta  13  aylladar 
dlaaatara  baak  fraa  tka  aoaa.   (Aatkar) 

AI>-409  273     UiT.   9 
(TISTP/AAI)  OTS  prlca  $1.60 

Paralga  Tack.  Dlv.,  Air  Parea  Syataaa  Caaaaad, 

Krigkt-Pattorioa  Air  Farce  Base,  Okie. 

STBISSKO  STATI  OP  CYLINOIICAL  SHELLS.  ISINFORCED 

VITH  IIBS. 

by  0.  V.  Vayaberg,  V.  0.  Zarats'k'ly.  aad  B.  Z. 

Itaabarg.  30  Apr  63,  12p. 

PTO  TT62  1623  Oaclaaalflad  report 

Traas.  fraa  Prlkladaaya  Makkaalka.  6:4,  pp.  375- 
384.  I960. 

Oascrlptorii   (•Cylladrlcal  bodlei.  Stresses). 
lelaforclag  aaterlals,  Oaslga,  Pertarbatlaa 
tkaery,  latkaaatleal  aaalysls. 


AD- 409  515     wlr.   9 
(TISTA/6IC)  OTS  prlae  $10.50 

Doaglas  Aircraft  Co..  lac..  Loag  Beaeb,  Calif. 

SOLUTION  OF  THE  GENERAL  BOUNDARY-LAYER  EQUATIONS 

FOR  COMPRESSIBLE  LAMINAR  FLO«.  INCLUDING 

TRANSTEISE  CURVATURE, 

by  Oarvla  V.  Clatter  aad  A.  ■.  0.  Saitb. 

15  Feb  63,  130p.  lept.  No.  LB31088 

Coatract  N0«60  0553C 

Oaelassified  report 

Descrlptorsi   (*Laalaar  baaadary  layer, 
Caapresslble  flow).  Partial  dlffereatial 
eqaatioas,  Dlffereatial  eqaatloa,  Pressare, 
Heat  traaafar.  Tkeary,  Plaid  dyaaale 
properties,  Hatkeaatleal  aaalysls,  Caaaergert- 
dlaergeat.  Noae  coaes.  Plat  plate  apdels, 
Ikperlaeatal  data.  Kqaatlaas.  Twe-dlaeasloaal 
flea,  Axlally  syaaetrle  flow. 

Aa  aeearata  aad  rapid  aetked  Is  preseated  for 
solatlaa  of  tke  geaeral  equatleas  of  coapress- 
Ible.  steady,  laalaar-boundary-layer  flow.   Tka 
aetbod  allows  arbitrary  eoadltloas  oa  all  of  tke 


followlagi  pressare  gradieat.  sarface  teap^ra- 
tare  aad  Its  gradieat.  beat  traasfer.  aass 
traaafar,  aad  field  properties.   Also,  tke 
aetkod  caa  calcalate  the  secoad-order  effect  of 
traasrerse  curvatare.   The  ealy  restrlctloas  aa 
the  aethod  are  that  tke  body  b->  axlally  sya- 
aetrle or  two-dlaensioaal  aad  tkat  ae  dlsseei- 
atloB  of  tki?  field  occurs.   The  eqaatioas  that 
salved  are  developed  froa  the  Narier-Stokes  and 
energy  eqaatioas  by  aa  ordi^r-of-aagaitude 
aaalysls.   They  differ  froa  the  conTentloaal 
boBBdary-layer  eqaatioas  of  Praadtl  oaly  ia  that 
the  secoad-order  teras  that  iaclade  transverse 
carvatare  are  retaiaed.   The  aethod  of  solatloa 
coasists  of  replacing  the  partial  derivatives 
with  respect  to  the  flow  direction  by  finite 
differences,  while  retaining  the  derivatives  ia 
a  direction  noraal  to  the  boundary,  so  that  the 
partial  dlffereatial  equations  becoae  approxl- 
aated  by  ordlaary  differeerial  equations. 
(Aathor) 

AO-409  517     Dlv.   9,  30 
(TISTA/CBC)  OTS  price  12.60 

Space  Sciences  Lab.,  Geaeral  Electric  Ca., 

Philadelphia,  Pa. 

SOME  SPHERE  DRAG  MEASUREMENTS  IN  LOV  DENSITY 

SHOCK  TUNNEL  FLOMS, 

by  R.  E.  Geiger.   July  63,  23p.  Rept .  ao.  R63SD23 

Caatract  AF04  695  76 

Oaelassified  report 

Descrlptorsi   (*Spheres,  Drag),  Shock  tabes. 
Test  aethods,  Hypersoalc  characteristics. 
Shock  waves,  Saperaerodynaales .  Model  tests, 
Teaperatare. 


The  free 

deaslty 
approxia 
naaber  r 
data  obt 
ladlcate 
useful  f 
dynaal c 
There  is 
streaa  K 
Reynold' 
shock)  a 
aental  s 
paraaete 
correlat 
of  Mach 
Teaperat 


flight  technique 
flows  to  aeasare 
ately  Mach  15  ove 
aage  of  .0027  to 
alaed  with  tkose 
s  tkat!   (a)-  The 
or  shock  tunnel  a 
forces  in  non-con 

little  to  ckoose 
nudsen  aad  Reynol 
s  Nuaber  (at  cond 
s  a  correlating  v 
phere  drag  coeffi 
r  CD  -  COi/COfa  - 
ion  of  sphere  dra 
aaabers.  Rcyaolds 
ares.   (Author) 


was  exteaded  to  low 
sphere  drag  at 
r  a  free  itreaa  Kaudsen 
.25.   Coaparisoa  of  the 
of  other  Investigators 
free  flight  techaique  is 
easureaents  of  aero- 
tinuua  flows.   (b) 

froa  between  free 
d's  Nuabers.  aad 
itiens  behind  noraal 
ariable  for  experl- 
cients.   (c)  Tke 

CDl  yields  a  useful 
g  over  a  wide  range 

auaber  and  wall 


AD-409  551     Dlv.   9,  25 
(TISTP/RLG)  OTS  prlea  #10.50 

Geaeral  Dyaaaies/Caavair ,  Saa  Diego,  Calif. 
FLAPPED  HYDROFOILS  IN  HAVES,  SUBCAVITATING  FLOH, 
by  A.  C.  Coaelly.  Hay  63,  135p.  63  032 
Caatract  Naar318000,  Taak  NR062  252 

Uaelaasifiad  report 

Oaseriptarsi   (vHatar  taaaels,  Madal  tests), 
(•Hydrofoils,  Flaps),  Hydrodyaaaics.  Hydro- 
dyaaaic  eoaf Igaratioas,  Mouatiag  brackata, 
Oselllatloa,  Hater  wavaa,  Hoaaats,  Rxparl- 
aaatal  data,  Madala  (Siaalatlaaa) ,  lastra- 
aaatatioB,  Aaalyais,  Fraqaaaay,  Tlaa,  Tables. 


Taak  test  data  ara 
flapped  kydrafall  a 
slagla  atrat.  Test 
wltk  flapa  aaelllat 
fixed  la  regular  wa 
tiaas  af  eeadltloas 
ragalar  waves.  Tke 
wave  oa  tka  farce  a 
kydrofoil  ware  abta 
results  wkea  batk  f 
togotkar.   (Aatkar) 


reported  far  a  raataagalar 
aaated  ta  tka  aarriaga  by  a 
s  ware  carried  aat  separately 
lag  ia  saootk  water,  flaps 
vas,  aad  thaa  varlaaa  ceabiaa- 
wltk  flaps  aselllatlag  ia 
separate  effects  of  flap  aad 
ad  aoaeat  eoefflaleats  for  tk< 
lead,  aad  coaparad  wltk  tka 
lap  aad  wave  were  cyelad 


AO-409  560     Div.   9,  15 
(TISTA/PCR)  OTS  price  #2.60 

rereiga  Tack.  Dlv.,  Air  Perce  Systeas  CosLaad. 

arigkt-Pattertoa  Air  Force  Base,  Okie. 

TBK  SOLUTION  OF  BOUNDARY  LATER  EQUATIONS  BY  THE 

0IFF8RRNCE  HETHOD, 

by  I.  Ta.  Brailavskaya  aad  L.  A.  Ckadav 

16  Hay  63,  20p. 

FTD  TT63  285  Oaelassified  repar 

rraas.  fraa  Vyckislitel  •  ayye  Metody  1  Proiiiraa- 
airovaaiyei  Isdatel'stve  Meskavskogo  Oaiv^^- 
liteta,  I,  pp.  167-182,  1962.  |; 

Descripterst   ("Plat  plate  aedels,  BeaalLry 
layer).  Bouadary  layer,  Eqaatioas,  Difflreatial 
eqaatioas.  Two-diaeastioaal  flow.  lacoabres- 
sible  flow,  Differeace  eqaatioas,  MatkelMical 
'Bft  ijrs  is*  T I 

la  tkls  article  tke  aetkods  aad  resalts  a|l tke 
■■aerical  selatioa  af  tke  systea  of  eqaatiaas  ot 
1  two-diaeasioaal  steady-state  bouadary  liter  oa 
i  plate  are  preseated.   Tka  axaaiaed  aetkii  caa 
bt  applied  ia  tke  particalar  case  of  e  kaia- 
leaeaas  iaeaaprassible  flaid  aad  ia  tba  gikeral 
esse  of  a  aalt i-eaapaaeat  caapresslble  gajtakiao 
Bto  aecaaat  beat  traasfer  aad  diffusioa. 
(Aatkar) 


FLUID  MECHANICS  -  Division  9 


AO-409   616  Dlv.      9 

(TISTP/JH)      OTS   price   $1.10 


Calif.    Ian; 


FlrestoBe  Fligkt    Scieacet   Lab 

Teek. .    Patadeea. 

VISCOUS    EFFECTS    AND    HEAT   TRANSFER    IN    SEPA 

FLOV, 

FiBal    Tack.    Rapt.. 

by  Lester   Lees.    8  Apr   63,    4p. 

Graat    AF   AFOSR    62    29 

AFOSR    4712 

Uaclasslflad  report 

Oetcriptors!  ('Flaid  flow.  Viscosity). 
•ry  layer,  Heat  traasfer).  Dlffereatial 
tioas.  Adiabatic  gas  flow,  Laalaar  boaa 

layer. 


*BouBd- 
^qua- 

'7 


AO-^09    617 
(TISTP/JH) 


Div.      9.    25 
OTS   prlca  $1.10 


Calif.  last 


of 


Flrettoae  Fligkt  ScioBces  Lab 

Tech..    Pasadeaa. 

INVESTIGATION   OF   THE  ACCURACY   OF   LINEAR    PIfefrON 

THEORY    HHEN   APPLIED   TO    CYLINDRICAL    SHELLS 

by  Haas    Kraakaar.    Mar   63.    7p. 

Grant   AFOSR   352   63 

AFOSR   4667 

Uaclasslflad  report 

Oetcriptors!   (•Cylladrlcal  bodies,  Heal» 
leal  skellt),  (•Piitoni.  Linear  systeas) 
liability.  Elasticity,  Aerodyaaaic  chara 
Istlcs,  Prasture,  Vibratioas  (aechaaical 


W)-409  624     Div.   9.  10,  12,  15,  ^7 
(TISTA/VGH)   OTS  price  $7.60 


College  of  Aeroaaatics,  Craafleld  (Gt.  Bri 

THEORETICAL  AND  EXPERIMENTAL  STUDY  OF  HEAT 

■ASS  TRANSFER  FROM  NON- ISOTHERMAL  SURFACES 

Taehaical  rept., 

ky  A.  G.  Saitb  aad  V.  L.  Shah.  Nav  62,  lv. 

HI  35 

Coatract    AP61    052   267 

*POSR  4755 

Oaelassified  report 


of 
ED 


^her- 
Re- 
Ker- 


l). 
IlHD 


;oA 


Oascript 

lacoapre 
tioas,  P 
ary  laye 
aedels, 
Tarbalea 
ary.  The 
pellaat) 
latarlor 


or«:   (oFiBt  plate  aodels.  Heat  traas- 
Propellant  gralas.  Surface  properties), 
ssible  flow.  Partial  dlffereatial  equa- 
Ipes,  Carboa  dioxide,  Turbuleat  boaad- 
r.  Gas  flow,  Laalaar  flow.  Matheaatical 
Nuaerical  aaalysls,  Heat  transfer, 
CO.  Madel  tests,  Deslga.  Motloa,  The- 
raodyaaaics.  Rocket  aotors  (Solid  pro- 
Solid  rocket  propellaats,  lajectloa. 
ballistics. 


Tke  a 

tlal 

beaad 

q"  s 

f/2  a 

Sckai 

iateg 

Pegat 

devel 

obtai 

case 

tke  s 

tioas 

plate 

laaia 

retic 

tke  c 

(carb 

arad 

tarba 

tke  g 

tloa 


laaerlcal  solatloa  o 
equatiea  ia  tke  lac 
ary  layer  kas  been 
ab  m/  pu   sub  1  C  sa 
ad  for  Praadtl  aaab 
dt  aetkod  of  lategr 
ratioB  was  carried 
US  Digital  Coaputer 
oped  to  apply  this 
Blag  surface  aad  fl 
of  arbitrary  dlstrl 
urface.   Siaaltaaeo 
for  calcalatlag  he 
wltk  arbitrary  bea 
ar  aad  tarbaleat  fl 
al  solHtloa,  experi 
oaceatratioa  profll 
oa  dioxide)  at  dlff 
■bea  tke  pipe  kad  a 
leatly  tkraagk  ia  t 
as  iajected  was  pas 
of  tke  take  wall.  ( 


f  tke  partial  dlffaraa- 
oapretsible  tarbuleot 
obtalaed  for  step 
b  p  square  root  of  C  sub 
•rs  0.7.  1  aod  7.   Tke 
atioB  was  used  aad  tke 
out  oa  a  Ferraati 

A  aetkod  ha*  beea 
Buaerlcal  solution  for 
uid  teaperature  for  tke 
butloa  of  beat  flux  at 
"'iTt  approxiaate  eqaa- 
at  traasfer  over  a  flat 
t  flux  are  derived  for 
ew.   To  verify  tke  tkeo- 
aeats  were  aade  la  wkiek 
es  of  tke  iajected  gas 
ereat  statloas  were  aeas- 
Botker  gas  (air)  flowiag 
ka  axial  directioa,  aad 
sad  tkraagk  a  poroas  sec- 
Aatkar) 


AD-409  722     Dlv.   9 
(TISTA/PCR)  OTS  price  $1.60 

Foreign  Tecfc.  Div..  Air  Force  Systeas  Ceaaand. 
wright-Pettersen  Air  Force  Base,  Ohio. 
TURBULENT  CIRCUUR  AND  FLAT  STREAMS  DEVELOPING 
IN  A  COUNTERFLOH.  i-wrini, 

by  E.  Tiaaa.   24  May  63.  Up. 

FTD  TT63  372  UBClaasifled  report 

Trans,  fraa  Adakeail  Neak  Eataaskey  SSB,  Serira 
Fisiko-Mataaatichesklkh  i  Tekhnicheskikh  Nauk 
BO.  4,  pp.  253-262,  1962. 

Descriptors:   (ejet  aixing  flow,  Metheaatical 
aaalysis).  Turbulent  bouadary  layer.  Turbu- 
lence, Equetions,  Velocity,  Test  equipaent, 
Noxsles,  Teaperature,  Laainar  flow. 


There  is  a  slailarlty  of  profiles  e 
less  excess  velocity  within  Halts 
in  different  cross  sections  throagh 
beginning  at  a  distance  of  one  noix 
froa  the  initial  section  for  a  eirc 
aad  at  one  noaxle  width  for  a  flat 
pending  on  the  diaenslon less  excess 
Profiles  of  diaensionless  excess  ve 
be  deterained  with  the  aid  of  Forau 
aaia  section  of  a  circular  or  flat 
profiles  of  diaensionless  excess  ve 
pending  on  the  diaensionless  ordina 
deterained  with  the  aid  of  a  Polyao 
substitBtion.   (Author) 
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AO-409  732    Div.   9.  12 
(TISTA/VGH)  OTS  price  $4.62 

Ualverslty  of  Southern  Calif..  Eagineering 

Ceater.  Los  Aageles. 

INVESTIGATION  OF  CHEMICAL  NON EQUILIBRIUM  EFFECTS 

IN  VISCOUS  SHOCK  LAYERS. 

Fiaal  rept., 

by  P.  Roy  Choudhury,  Michael  Merrigan.  and 

David  Stadelaan.   May  63.  43p.  Report  86  101 

Contract  AF19  604  8421.  ProJ.  4642,  Task  464202 

AFCRL  63  154 

Oaelassified  report 


Division  9  -  FLUID  MECHANICS 

Ocseriptorci   (•Blaat  bodies.  H/pertonic 
ekaractarlttict),  l9-«atry  T*hlcl*t.  01«- 
■oclatloa,  Viaeoaltr,  Tkeraodraaalct,  Ckealcal 
•qaillbriaa.  6a<  loalxatioa,  Boaadary  layer. 
Gaa  floH.  Hyperioaie  /low.  Matkeaatical 
■odels.  Skoek  Mavea.  Saperaerodyaaaiea. 
Stagaatioa  poiat. 


Tke  ikoek  layer  akoa 
aoale  flow  field  is 
Tlieeai  aad  ekealeal 
A«  order  of  aagaltad 
predict  fligkt  re«la 
aad  for  frosea  flow, 
foraalated  for  tke  j 
tke  skock  layer  akoa 
tpeclei,  alx  reaetio 
aaaerleal  aetkod  for 
is  developed  aad  tke 
atteapts  dlscasied. 


t  a  blaat  body  ia  a  kyper- 
•tadied  eoatideriag  botk 

aoaeqallibrlaa  effects. 
•  atady  is  coadacted  to 
•s  far  ekeaical  eqailibriaa 

CoaserTatioa  eqaatioas  are 
iscoas,  reactiag  flow  la 
t  a  spkere  asiag  a  sevea 
a  ekeaical  aodel.   A 

solatioa  of  tkese  eqaatioas 

resBlts  of  solatioa 

(Aatkor) 


A0-i09  796     DiT.   9,  ii 
(IISTP/JB)  OTS  priaa  #:.6o 

Aray  ■ateriala  lesearek  osoacy.  Vatertewa.  Maia. 

STABILITY  OF  THIN  TOilSPHBBlCAL  SHELLS  UNOSI 

ONIFOBH  INTERNAL  PUSSURB. 

by  Jefca  ■eacall.  Jaae  &3,  23p. 

OA  ProJ.  lAO  IO5OIBOIO 

AMRA  TB60  06  Uaelaaalfied  report 

Oeaeriptorat   (•Healapkorieal  akella.  Preaaura) 
(•Straaa.  Oeforaatioa) .  Blaatieity.  Stabilima-  ' 
tioB,  Tkiekacaa,  Cyliadrical  bodiea,  Naaerical 
aaalyaia,  lategrala.  Trlgaoaetry. 

Tke  atability  of  tke  toroidal  portioa  of  a 
teriapkerical  akell  aader  iateraal  presaare  ia 
eoaaidered  froa  tke  poiat  of  view  of  tke  liaear 
backliag  tkeory.   A  detailed  atreas  aaalyaia  of 
tke  prebaekled  akell  ia  aade  eaployiag  asyaptetie 
iategratiea.   Tke  ckaage  ia  peteatial  aaergy  of 
tke  skell  ia  tkea  alaiaiied  aalag  a  Rayleigk-Rita 
procedare  far  actaal  eoapatatioa  of  tke  critical 
preaaare.   Naaerical  reaalta  reveal  tkat  elastie 
backliag  aay  eaear  far  very  tkia  skells  wkose 
■aterial  kaa  a  relatively  kigk  valae  of  tke 
ratio  of  yield  atreaa  to  elaatie  aodalua. 
(Aatkor) 


AD-409  870 
(TISTP/RLG) 


Oiv.   9 
OTS  price  |2.60 


Araold  Eagiaeeriag  Developaeat  Ceater,  Araold  Air 

Porcc  Statioa.  Teaa. 

CHARTS  OF  SPHERE  STAGNATION  HEAT-TRANSFER  RATE 

IN  AIR  AND  NITROGEN  AT  HIGH  TEMPERATURES  » 

by  Clark  H.  Lewia.  Jaly  63,  17p. 

Coatract  Af^O  600  1000,  PreJ  ¥18002 

AEOC  TDR63  139         Uaclasaified  report 


Beaeriptorat   (•■•at  traaafer.  Stagaatioa  poii 
(•Spkeras,  Heat  traaafer  coeff Icleata) .  Hitro- 
g«a.  Air,  Teaperatare,  Velocity.  Presaare, 
(xpariaeatal  data,  Tkeraodyaaaics.  Traaaport 
propertiea.  Tiseoaity,  Plaid  flow,  Tkeory, 
Laalaar  boaadary  layer. 

My  aad  liddell's  tkeory  for  laalaar  kaat  traas- 
for  at  tke  stagaatioa  poiat  is  applied  to  tke 
spkere  ia  eqailibriaa  air  aad  aitrogoa.   Ckarts 
•re  preaeated  of  tke  kaat-traasf er  rate  aa  a 
faactiea  of  stagaatioa  teaperatare  aad  presaare 
ar  free-streaa  velocity  aad  stagaatioa  presaare 
la  tke  pressare  raage  betweea  0.1  aad  10  A   aad 
la  tke  teaperatare  raage  froa  2000  to  15,000  K. 
Tke  effects  of  Lewis  aaaber  are  coasidered.   Cow 
parisoas  betweea  Fay  aad  Rlddell's  tkeory.  tke 
receat  tkeory  of  Fay  aad  Keap,  aad  Shock-tube 
•xperlaeats  are  preseated.   (Autkor) 


t\ 


AD-i09  875      Oiv.   9 
(TISTP/RLG)  OTS  price  $2.60 

lastitate  of  Eagiaeeriag  Researck.  0.  of  Calif. 

Berkeley. 

CALCULATION  OF  AEROOTNAHIC  FORCES  ON  CYLINDRICAL 

SHELLS  IN  UNSTEADY  SUPERSONIC  FLOW 

*'  "iJ;  ?""•■  •""  ■•  *•!»•  *P'  63.  26p.  Rept. 

Graat  AF0SR268  63 

Oaclasslfied  report 

Descriptors:   (•Aerodyaaaic  loadiag,  Naaerical 
aaalysis;.  (•Cylindrical  bodies.  Straetaral 
skellsj.  ("Supersoaic  flow.  Vlbratloa).  Fre- 
qaeacy.  Pkase  atadies,  Pressare.  Bessei  faac- 
tioas.  Paaela,  Platter.  Dlstortioa.  Tiae 
Oscillatiea.  lategrala,  Faactiaaa,  Tablea 
Stability. 

Tke  aerodyaaaic  forces  resaltiag  froa  tke  vibra- 
tioa  of  a  cyliadrical  skell  of  fialte  leagtk  ia 
a  sapersoaic  atreaa  have  previously  beea  calca- 
lated  aad  asiag  the  static  approxlaat lea.   Ia 
tkis  the  flow  field  is  deteraiaed  as  thoagh  it 
were  steady  ia  tke  state  frozea  at  a  givea  ia- 
•taat.   Ia  tke  preaeat  report  tke  static  approx- 
iaatioa  is  iapreved  aad  accoaat  is  takea  of  first 
order  effects  ia  vibratiaa  fraqaeacy.   TJiis 
ceases  a  pkase  skift  betweea  the  shell  displace- 
aeat  aad  tke  correspoadiag  pressure  or  aerody- 
aaaic force  coefficieat.   Tke  pkase  skift  variea 
aitk  distaace  aloag  tke  cyliadar,  tke  pkase  aagla 
ckaagiag  very  rapidly  ia  tke  aeigkborkood  of 
sero  of  certaia  aodifiod  Bessei  fnactioas  aad 
reaaiaiag  seasibly  coastaat  ia  betweea.   Tke  ia- 
flaeace  of  tkis  pkase  skift  oa  paael  flatter 
ckaracteristics  is  expected  to  be  sigaificaat 
aad  will  be  coasidered  ia  subsequeat  reports. 
(Aatkor; 


AD-409  9it7     DIv.   9,  1 
(TISTA/PCR)  OTS  price  |1.60 

Foreiga  T^ck.  Div.,  Air  Force  Systeas  Coaaaad. 
■right-Pattersoa  Air  Force  Base,  Ohio 
MING  FLUTTER  AT  NONLINEAR  AERODYNAMIC  FORCES 
by  P.  S.  Laada  aad  S,  P.  Strelkov.  27  lay  63) 

lip. 

FTD  TT63  201  Unclassified  report 

Traaa.  froa  laveatiya  AN  SSSR,  Otdeleaiye 
Tekkaiekeakikk  Nauk,  (Hekhanika  i  Maskiao- 
•troyeaiye),  ao.  5.  pp.  111-117.  1962. 

Deacriptorsi   (•Wiags.  Flatter).  Vlbratloa, 
Aerodynaaic  ckaracteristics,  Hatheaatical 
aaalysis,  Eqaatioas,  Noallaear  systeas, 
Aeroelasticity. 


AI>-409  954     Div.   9,  25 
(TISTA/VGI)  OTS  price  $3.60 

Foreign  Teck.  Div.,  Air  Force  Systeas  Coaaaad. 

■rlgkt-Pattersoa  Air  Force  Base,  Calif 
SUBLIMATION  OF  A  BLUNT  BODY  IN  THE  VICINITY  OF 

'"."j'rjirMiST;^;^  •"-*"  *""  *^^"""«"a'- 

by  G.  A.  Tirskiy.  21,   Hay  63,  30p. 

FTD  TT63  311  Uaclasslfled  report 


fraaa 
i  aa 

1961. 


tiki 


54 


a.  froa  Zkaraal  vyekialltel'aoy  aateaat 
teaatickeskoy  fixiki,  1:5,  pp.  88^-902, 


Descriptors:   (•Blunt  bodies,  Aerodyaaaic 
koatlag),  Tkeraodyaaaics.  Vaporixatioa,  Partial 
dlffereatlal  eqaatioas,  Subliaatioa.  ,  Axlally 


syaaetric  flew, 
Hatheaatical  aed 
Theraal  eoadacti 
charactarlstiea, 

Aa  accarate  solati 
aaiforaly  prepagat 
eqailibriaa  aad  ao 
a  blaat  body  ia  tk 
veleped.  witk  aa  a 
Bkysical  propertie 
(Aatkor) 


Gas  flow,  Hypersoaie  flow, 
lels.  Heat  traaafer.  Al))atioa, 
vity,  Viacosity,  Aerodyaaaic 
Stagaatioa  pelat.     • 

OB  (solatioa  of  tke  tilt   of  a 
lag  wave)  of  tke  probl^M  of 
aeqailibriaa  sabliaatiaa  ef 
o  stagaatioa  regioa  ia'de- 
rbitrary  depeadeace  of  tke 
■  of  tke  body  oa  teapavature. 


AD-409  979     Div.   9,  25 
(TISTA/PCR)   OTS  price  $3.60 

Boeiag  Scieatific  Researck  Labs.,  SeattU 
■ask.  ^^ 

LAHINAR  FREE  CONVECTION  FROH  A  NON-ISOTlltRMAL 
HORIZONTAL  CYLINDER.  l»«»*i. 

by  J.  C.  Y.  Koh,  and  J.  F.  Price.  Hay  6^1  29d. 
m   303;  D1  82  0261  '  ^*  '  ' 

OBClassified  r 


•pi  It 


Also   available   froa  the   aatkor. 


«• 


S4 


Descriptors:  (•Cyliadrical  bodiea,  H 
traaafer),  Laalaar  flew,  Ceavectiea, 
teaperataros.  Differeatial  equatioas, 
value  probleas,  Tkeory,  Bouadary  layer 
tioas,  Perturbatioa  tkeory,  Hatheaatic 
aaalysis. 


Laalaar  free  coavectioa  froa  a  aoa-isot.. 
harixoatal  cyliadar  is  aaalysed.  The  wa 
face  teaperatare  is  assuaed  to  be  varied 
■aaaer  of  a  sub  1  (x/R)  squared  ♦  a  sub 
to  the  ith  power.  Special  traasf oraatio 
devised  aad  eaployed  to  that  the  resulti 
fereatial  equatioas  aad  boaadary  coaditi 
free  of  the  paraaeters  a  sub  1  aad  a  sab 
These  differeatial  eqaatioas  are  solved 
for  all;  solatioas  to  the  origlaal  eqaat 
•ay  particular  values  of  a  sab  1  aad  a  s 
aay  thea  be  read  off  easily  as  liaeer  co 
tioas  of  the  aaaerleal  solatioas  givea  h 
it  foHBd  that  tke  depeadeace  of  heat  tra 
froa  a  horisoatal  cyliader  oa  Praadtl  au 
practically  the  taae  at  that  froa  a  vert 
plate.   Furtheraore,  the  heat  traatfer  i 


I7  iaflBoaced  by  the  surface  teaperature 
tioas..  (Author) 
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10.    FUELS  AND  COMBUST^N 

AD- 407  789     Div.   10 
(TISTH/AH)  OTS  price  $3.60 

Naval  Ordnaace  Test  Statioa,  China  Lake. 

PREDICTING  THERHAL  HAZARDS  IN  PROPELLANT: 

UTILIZING  COOK-OFF  TECHNIQUES, 

by  C.  A.  Taylor  aad  E.  D.  Besser.   Har  6 

Proj,  SP7U02  10 

NAVHEPS  7943;  NOTS  TP2980 

Uaclassified  repori 

Descriptors:  ('Propel laats  Stability) 
(•Stability,  Propellaats).  (•Deflagrati 
Propellaats) ,  Storage,  Aerodyaaaic  heat 
Test  aethods.  Test  eqaipaeat.  Teaperati 
Desiga.  Fuel  additives. 
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FUELS  AND  COMBUSTK>N  -  Division  10 

AD-408  343     Div.   10,  26 
(TISTH/EH)  OTS  price  $3.60 

Naval  Ordaaace  Test  Statioa,  Ckiaa  Lake^  Calif 
THE  EFFECT  OF  PROCESSING  CONDITIONS  ON  THE  PHYSI- 
CAL PROPERTIES  OF  SEVERAL  POLYURETHANES. 
by  Hoary  T.  Saapsoa  and  I.  S.  Kurotori.'  Apr  63. 
32p.  * 

NAVHEPS  7934}  HOTS  TP2966 

Uaclassified  report 

OescrlDtors:   (•Solid  rocket  propellaat,  Proc- 
essiag),  (•Polyaers.  Processiag),  (•Processiag. 
Solid  rocket  propellaats),  (•Isoeyaaate 
plastics.  Processiag).  Gels,  Heckaalcal  prop- 
erties, Teasile  properties.  Elasticity,  Hard- 
aess.  Agiag  (Hateriels).  Boadiag,  Haaufactur- 
iag  aetkods,  Raptare. 


Experiaeats  were  perforaed.  following  statistical 

procedure,  to  deteraine  the  effect  of  ckanges  in 

processiag  coaditions  on  the  pkysical  properties 

of  five  experiaeatal  poly ure t haaes .   Chaages  in 

polyaer  raw  aateriels  had  aore  effect  on  polyaer 

properties  than  chaages  in  processing  paraaeters. 

•uch  at  curiag  tiae,  curing  teaperature.  aixing 

tiae,  and  catalyst-addition  teaperature. 

Polyaer  properties,  such  as  gelation  tiae,  hard- 

aess.  aad  proport ioaal-1 iait  elongatioa,  are  aore 

(oasitive  to  changes  ia  processiag  than  other 

polyaer  properties,  sach  as  teasile  streagth  and 

polyaer-to-aetal  bond  streagth.   Statistical 

aaalysis  of  variaace  peraitted  the  effects  of 

two-factor  iateractions  to  be  estiaated.  (Author) 

55 


AD-408  383     Div.   10 
(TISTH/AH)   OTS  price  $1.10 

Lockkeed  Aircraft  Corp,  Calif. 

THEORY  OF  STEADY  AND  UNSTEADY  COHBUSTION  OF 

SOLIDS. 

Final  rept.,  1  Oct  58-28  Feb  63, 

by  Hilliaa  Nackbar.  15  Har  63,  9p. 

Coatract  AF49  638  412 

AFOSR  4776 

UBClassified  report 

Descriptors:   (•Solid  rocket  propellaats, 
Coabustioa),  ( •Coabus t ion.  Theory),  Buraiag 
rate,  Reactioa  kinetics,  Flaae  propagatioa, 
datheaatical  aodels,  Oef lagratioa,  Aaaeaiua 
coapouads,  Perchlorates,  Solids. 


AD-408  647     Div.   10,  15  • 
(TTSTP/RD)  OTS  price  $7.60 

Aeronautical  Research  Associates  of  Priacetoa, 

THE  FOUNDATIONS  OF  NONEQUILIBRIUH  STATISTICAL 

HECHANICS,  VOLUHE  II, 

by  Guido  Saadri.  Jaae  63,  74p.  ProJ.  Sqaid 

Techaical  rept.  ao.  ARAP  7  P  2 

Coatract  Near  362300,  ProJ.  NR098  038 

Uaclassified  report 

la  cooperatioa  with  Virginia  U. ,  Charlottesville. 
Contract  Noar362300. 

Descriptors!   (•Coabast ioa,  Hatheaatical  analy- 
■is),  Statistical  aechaaics,  Perturbatioa 
theory. 

Tke  kiaetic  expaasieas  of  tke  LioaviUe  eqaatiea 
are  discussed,  as  well  as  tke  superkiaetic 

expansions.   (Autkor) 


AD-4O8  799     Div.   10 
(TISTH/AH)  OTS  price  $11.50 

Lockheed  Propulsion  Co..  Redlandt.  Calif. 
ENGINEERING  HETHODS  FOR  GRAIN  STRUCTURAL  INTEG- 


Division  10  -  FUELS  AND  COMBUSTION 


IITY  ANALYSIS. 

■»y  63.  It.  I«pt.  ae.  578  556F3 
CoBtraett  AFOi  611  8013  aid  OAO^  ^950103260 

Daelaisiflad  rtyort 

Oaieriptorsi   (*Praptllaat  gralas,  Aaalyiis), 
Haatfbeeks,  Tait  aqalpatat,  Tatt  aathodi.  Dafar- 
■atioa,  Taailla  propartiat,  Raptara.  Tkaraal 
axpaadoa.  Failara  (Haekaaici) .  Craap,  Viieo- 
alaitlclty,  Straatas. .Staraga,  Boadiag,  Low 
taaparatura  rataarck,  Higk  taaparatara  rataarck, 
EqaatloBs,  Stractaral  propartlas. 

Caataattt   Eagiaaarlag  procadaras  for  propallaat 
pkytleal  ckaraetarlaatloa;  Eaglnaarlag  aatkodi 
for  graia  itraetaral  aaalyils;  Backgrouad  aad 
■atkaaatleal  procadaras;  Graia  straetaral  aaalytii 
■atkads  ditcattioa,  altaraata  ■atkadi,  aad  Halt 
daslga  eaaildaratioat. 


A0-A08  918     Di».   10.  30 
(TISn/AM)  OTS  price  $1.10 

Aeroipaca  Corp.,  Los  Aagalas,  Calif. 

PROPULSION  RISKARCH  PR06RAa.   PROPBLLANT  PERPORM- 

ANCI  CALCOI^TION  PROGRAM. 

Saaiaaaaal  tackaical  rapt., 

by  P.  C.  Baasal.  31  Aag  62, 

Coatract  APOi  695  69 

OCAS  TDR62  161         Oaclassifiad  report 


1  Jaa-30  Jaae  1962, 
2p.  T0R69  2210  07TR2 


Descriptarsi   ("Reports,  Rocket  propellaats), 
PrograaaiiBg  (Coapaters). 

Tke  resBlts  of  a  coapater  prograa  for  tke  eal- 
calatiaa  of  tkeoretieal  perforaaaee  of  rocket 
propellaats  are  reported  to  be  ia  good  agreeaeat 
witk  valaes  coapated  by  otker  prograas  far  se- 
lected siaple  propellaat  foraalat ioas.   Data  for 
soae  500  products  of  reactioa  aaong  eigkteea 
ckeaical  eleaeats  are  iadicated  as  being  avail- 
able for  Bse  ia  tkese  calcalat ioas .   Aa  exteaded 
versiaa  of  tke  prograa  is  ia  preparation  for 
axteraal  dist ribatioa.   (Aatkor) 


AO-^08  928      Oiv.   10 
(TISTM/AH)   OTS  price  |10.10 

Peaasylvania  State  U.  Coll.  of  Engineering  and 
Arckitecture,  University  Park. 

FLARE  TRAJECTORY  AND  ITS  EXPERIMENTAL  DETERMINA- 
TION IN  VORTEX  COMBUSTION, 
by  Yoagsoa  Lee.  May  63.  IHp.  TR2 
Coatract  DA36  03^0R03366 

Oaclassifiad  report 

Report  OB  Vartax  Controlled  Maltifael  Coabustion. 

Descriptors:   (•Flaaes,  Trajectories),  ('Tra- 
jectories, Flaaas),  Caabastioa  ckaaber  gases. 
flaaa  propagation.  Velocity,  Tkeory,  Experi- 
aaatal  data.  Test  aetkods.  Test  equipaeat, 
Higk  spaed  caaaras,  Caabastioa  ckaabers.  Vor- 
tices, Nuaerical  aaalysis,  Coapntars,  Parti- 
cles, Prassare,  Drag. 

Expariaeatal  trajactorias  of  tke  flaae  in  koao- 
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tke  ex- 
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coiaclde  aitk  tke  tkeoretieal ly  deteraiaed  tra« 
Jectories,  bat  ia  tke  later  portioa  of  tke  coa- 
bttstioa  tkay  do  aot  beeaase  tke  drag  oa  tke  ia- 
flaaed  portioa  of  tke  aixtare  exceeds  tkat  pre- 
dicted by  tkeory.  (Aatkor) 


A0-i08  988    Oiv.   10,  25.  30 
(TISTM/EJH)  OTS  price  $1.00 

Directorate  of  Eagineeriag  Test,  Aeroaaatlcal 

Systeas  Div.,  Mrigkt-Pattersoa  Air  Force  Base, 

Okie. 

SUPERSONIC  HYDROGEN  COMBUSTION  STUDIES. 

Fiaal  rapt.,  Mar-Apr  62, 

by  Oaaaa  R.  Baraatt  aad  Paal  Csyss.   Apr  63. 

32p. 

ProJ.  3012.  Task  301201 

ASD  TDR63  196 

Uaclassifiad  report 

Origlaal  coataias  color  plates;  all  DDC  repro- 
dMCtioBS  will  be  ia  black  aad  wkita.  Orlgiaal 
aay  be  saaa  ia  DOC  Hq. 

Descriptors:   ('Hvdrogea,  Coabastioa),  (*Coa- 
bnstioB,  Hydrogea),  ('Hypersoaic  alad  tBaaals, 
Hydrogea),  ('Hypersoaic  flow,  Hydrogea), 
Raajet  eaglaas,  Pkotoaaltipliers ,  lafrared 
pkotograpky,  Motloa  pictares,  Scklierea  pko- 
tograpky.  Prassare,  Laboratory  eqvipaent, 
Oscillograpks. 
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A0-409  069      Div.   10.  26.  4 
(TISTM/ODN)   OTS  price  $2.60 


■  and 


Foreign  Teck.  Div.  Air  Force  Systeas  Coi 
Nrigkt-Patterson  Air  Force  Base,  Okio. 
PLANNING  THE  RECOVERY  OF  VOLTAILE  SOLVENTS  HITH 
BATCH-OPERATED  ADSORBERS  (SELECTED  PARTS), 
by  K.  M.  Nikolaevskii.  12  Mar  63,  21p. 
FTD  TT  62  1848 

Uaclassifiad  report 

Traas.  froa  Proyekt irovaaiye  Rekuperatsii 
Letucklkh  Ras tvor it eley  S  Adsorberaai  Period- 
ickeskogo  Deystviya,  Moskva,  pp  13-18,  228- 
234.  196' 

Descriptors:   ('Organic  solvents.  Recovery). 
Gasoline,  Specifications,  Adsorption. 


AD-409  116     DlT.   10 
(TISTM/BRM)  OTS  price  $1.60 

Soatkwest  Reaaarck  last.,  Saa  Antoaio,  Tax. 
STUDIES  OF  INTERNAL  DISPLACEMENTS  IN  SOLID  PRO- 
PELLANT  GRAINS.   LONGITUDINAL  DISPLACIMINTS  IN 
FREE-STANDING,  SOLID  PROPELLANT  HOLLOM  CYLINDERS, 
latarla  rapt., 
by  L.  U.  Rastralli  aad  R.  C.  DaHart.  1  Itr  63, 

Up. 

Contract   Noar336300,  PraJ.    1043  3 

Daelasalfiad   rapart 
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TRA 


(310UND  TRANSPORTATDN  EQUIPMENT  -  Division  11 


Aa  x-ray  seiatlllatlaa  f 
tka  aaanar  in  akiek  tka 
a  viacaalaatie.  tkiek->«a 
■Itk  tlaa  ahila  aabjaeta 
■aekaaleal  leadings.  Ha 
displaeaaaats  were  aeqai 
lag,  lalid  prapajiaat  aa 
sabjactad  ta  a  aeekanica 
eitkar  a  aastaiaad  aaiax 
eaablaatiai  of  aastaiaad 
aad    iataraal   prastara. 


Dateriptorsi      (•Solid   rocket   propellankj, 
Mackaaical   properties),    (•Cylindrical   Udles. 
Deforaatioa) .   Haasaraaeat,    Loadlag   (Ma^kaaies) . 
Oatectioa.   X-rays,  Test  aatkods,  CraapL 

aeillty   was    asad  to   stady 
sab-sarfaea  aata^lal    in 
Had  cylinder  daftoras 
d   to   relatlTely   ilapla 
asareaants   of    initrnnl 
red   for    two,    fre^*-stand- 
dals.     lack  aodai   was 
1    laadlag  eoasis^ng   of 
ial   eoapression    •r   a 


aaiaxial    coapren 
(Aatkor) 


*D-409   858  Div.       10,    4 

(TISTM/OON)    OTS   price   $1.60 

Texaco    Experiaeat    Inc.,  Rickaond      Va 

INVESTIGATION   OF   THE   DISSOCIATION   CHEMIStlY    OF 

NF2    COMPOUNDS. 

Qaarterly    suaaary    rept.  for    Feb-Apr   63, 

by   U.    V.    HeadarsoB,    Jr.  aad   P.    L.    Goodfr^^nd. 

1  "ay  63.  13p.  EXP  223;  TM  I423 

5Contract  NoBr188300 

Uaclassifiad  rapiftt 

Descriptors:   ("Oxidiiers,  Gases),  ("Nhrogen 
coapoands.  Fluorides),  (•Gaseous  rocket  propel- 
laats. Dissociatioa) .  Pkotockeaistry ,  ticket 
propellaats,  Reactioa  kiaetics,  Spectri  |  (Visible 
aad  ultraviolet).  Mass  spectroscopy. 


OissociatioB  experiaents  were  carried  out 
tkeraa I  aad  pkotolytic  aeans.  As  yet  no 
fal  tkeraal-dissociatioa  data  kave  been  o 
•itk  tke  adiabat ic-coapression  apparatus; 
ever,  tke  apparatus  appears  to  be  operati 
properly.  Preliaiaary  flask  pkotolysis  c 
Beats  oa  NF3  sensitised  by  NO  indicated  1 


dissociation  by  ligbt  of  wave  lengtk  greater  tkaa 
2200  A.   Soae  N2F4  experiaeats  are  reported  wkick 
indicate  a  f lask-iaduced  foraatioa  of  NF2  wkick 
roackas  a  aaxiaua  about  20C  aicro  sec  aft4r  tka 
pkotolysis  flask.   It  saeas  likely  tkat  tjkis 
tffect  is  due  to  flask  kaatiag  of  tke  staple.   A 
study  of  tke  NF2  spectra  ia  tke  region  of  2600  A 
revealed  a  previously  unreported  band  structure 
laperiaposed  oa  a  coatiauous  background,  i  The 
f iask-pkotolysis  call  kas  baea  aodified  tlq  include 


kiOB 


by  both 
^eaniag- 
itaiaed 

kow- 

^peri- 


a  coaceatric  flask  soarce  around  n  kigk-parity 
qaarts  cell  wkick  peraits  pkotolysis  witk  radia- 
tion down  to  1700  Angstrons  or  seasi t ixat ion  of 
tke  pkotodissociatioa  by  oxygea.   (Aatkor) 

11.    GROUND  TRANSPORTATION 
EQUIPMENT 

AD-409  691     Div.   11.  2.  33 
(TISTP/AW)  OTS  price  $10.10 

Aray  Engineer  Waterways  Experiaeat  Statloa, 
Vicksburg,  Miss. 

TRAFFICABILITY  OF  SOILS.   TESTS  ON  COARSE- 
GRAINED SOILS  WITH  SELF-PROPELLED  AND  TOWED 
VEHICLES  1958-1961. 
by  E.  S.  Rusk.  May  63.  65p. 
Task  1T0  21701A046  02 
AEMES  TM3  24OSI7       OBclassifiad  report 

Descriptors:   ('Soils.  Traff icabi lity) .  (•Sand. 
Vekicles).  Mobile.  Tire  cknins,  Towed  vekicles, 
Meigkt.  Trailers.  Tracked  vekicles.  Tractors. 
Towiag  vekicles.  Loadiag  (Meckaaics).  Tires, 
Soil  aeckanics. 

Standard  and  special  vekicle  tests  were  conducted 
witk  21  ailitary  vekicles  over  a  range  of  vekicle 
weigkts.  tire  pressures,  and  sand  strengtks  and 
conditions  to  pursue  investigatioas  recoaaended 
in  tke  15tk  Sappleaeat  of  tkis  series.   Standard 
tests  were  of  tkree  kiads:   self-propelled,  tow- 
iag. aad  towed.   Special  tests  iacluded  tests  on: 
koneycoab  sand;  gravel  beackes;  drawbar  pull-slip; 
a  truck-trailer  coabination;  tke  effects  of  a 
traction  device,  tire  tread,  and  wheel  load;  and 
tke  AiroU.   Coarse-grained  soil  tests  were  aade 
in  five  locations  in  the  United  States  and  France. 
Principal  coaclusioas  were  tkat:   (a)  aaxiaua 
towiag  force  of  self-propelled  wkeeled  vekicles 
on  level  saad  (for  tke  saae  sand  and  vekicle  con- 
ditions) was  about  2%   greater  tkan  aaxiaua  slope 
negotiable,  aad  tkese  data  caa  be  correlated;  (b) 
vekicle  perforaaaee  tended  to  iaprove  witk  de- 
creasing contact  pressure;  (c)  6x6  vekicles  gener- 
ally kad  kigker  tractive  coefficieats  tkan  4x4 
vekicles  witk  tke  saae  contact  pressure  on  tke 
suae  sand  conditions;  and  (d)  vekicle  perforaaaee 
oa  wet  saad  tkat  tended  to  liquefy  under  tke 
vekicle  load  was  siailar  to  tkat  oa  fine-grained 
soils.  (Aatkor) 


Division  12  -  GUIDED  MISSILES 
12.   GUIDED  MISSILES 


AD-407  782      DIt.   12.  30 
(TISTA/PCB)  OTS  price  111.50 

BcciBf  Co.,  Seattle,  ■••h. 

INCINICBING  OEVELOPHCNT  INTCGIATION  TEST  NO.  THO 

(BDIT-Il-1), 

bjr  N.  L.  N*«  aad  0.  H.  Vi*li*ai*r.  21  Najr  62.  1v. 

Rapt.  aa.  T2  2548  V2 

Caatract  AFOi  6i7  289 

Uaelaxiflad  rapa'rt 

Oatcriptarit   ('Ckackaat  aqalpaaat.  Gaidad 
■laallai  (Sarfaea-ta-tarf aca); ,  Graaad  suppart 
aqalpaaat,  Tait  tati.  Pawar  sappliei,  Ta*ti, 
Tast  aatkads.  Test  aqaipaaat.  Strategic  aeap- 
eai,  Pketagrapks,  Laaackiag  sites,  Ckeckoat 
procedares. 

Tke  parpese  af  tkis  velaae  is  ta  preseat  tke  test 
report  for  tke  folloHiag  Niauteaan  grouad  support 
equipaeat!   Prograaaer  graap,  Prograaaer  groap 
test  set  (portable),  Ralajr  asseably  (duaay  de- 
coder), 400  Cycle  power  coatrol  box,  aad  EDIT 
power  sapplv  cable  (peaer  supply  to  400  cycle 
coatrol  box).   (Aatbor) 


AD-407  785     Oi».   12.  26.  13 
(TISTP/JKA)  OTS  price  $4.60 

Boeiag  Co.,  Seattle.  Mask. 

SITE  ACCEPTANCE  TEST  PROCEDURES  -  MARREN  AIR 

FORCE  BASE. 

6  Juae  63.  49p.  02  9262.  val.  14 

Coatract  AF04  694  107 

Uaclassified  report 

Descriptors:   ("Ckeckoat  procedures.  Specifica- 
tiaas),  (•Laaackiag  sites.  Specif icatioas) . 
Craaad  sappart  equipaeat,  Oocuaentatioa.  Test 
eqaipaeat,  Coatrol  systeas.  Guided  aissile 
safety.  Klectraaic  equipaeat. 

fka  parpese  of  tkia  doeuaeat  is  to  specify  tke 
acceptaaea  tests  required  for  tke  ckeckout  of 
equipaeat  asseabled  iato  a  Hiauteaaa  aissile  sys- 
tea  by  tke  Boeiag  Ceapaay  at  Rarrea  AFB  prepara- 
tory to  tke  OToataal  acceptaaea  of  tke  Fligbts. 
Squadraa  aad  tke  eatire  Wiag.   Procedure  docu- 
aeats  reqalrad  far  tke  certif icatioa  of  Asseably 
aad  Ckeckoat  (ACQ)  test  eqaipaeat  as  well  as  tke 
docaaeats  required  far  ckeckoat  of  OGE  aad  HGE 
equipaeat  are  specified  ia  tkis  report.   (Autkor) 


AD-407  928     DiT.   12.  25 
(TISTP/RL6)  OTS  price  13.60 

■AND  Corp.,  Saata  Moalea.  Calif. 

SATELLITE  LIBRATIONS  ON  AN  ELLIPTIC  ORBIT. 

by  B.  B.  Sckeckter.  May  63.  25p.  Heao.  ao.  Rl 

3632  PR 

Coatract  AF49  638  700 

Oaelassified  report 

Oeaerlptorst   (•Satellites  (Artificial), 
Oscillatiea),  (•Satellite  attitade.  Orbital 
trajectories),  GroTlty,  Velocity,  Series, 
Taabliag,  Motioa,  Naaorlcal  aaalysis,  Torqaa, 
Aaalysis.  Diffareatial  aqaatieas,  Vlbratioa, 
EqaatloBS. 


Tke  firs 
oa  tke  p 
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kas  beea 
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power  so 
of f icioB 
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equat ioB 
power  te 
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caa  be  r 
tioBs  ar 
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(Aatkor) 
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AO-407  948     Di*.   12.  32 
(TISTP/JAB)  OTS  price  $1.10 

Forelga  Teck.  Di*.,  Air  Force  Systeas  Coaaaad, 

Mrigbt-Pattersoa  Air  Force  Base,  Okie. 

SCIENCE  BREAKS  INTO  SPACE. 

by  N.  Berasbteya.  12  Mar  63.  5p. 

FTO  TT62  1858  Uaelassifiad  report 

Traas.  froa  Ciaa.  No.  190.  p.  4.  13  Aag  1962. 

Oescriptorsi   (•Astroaaut  Ics.  Spacecraft). 


AO-407  990     Di*.   12.  25 
(TISTP/HSS)  OTS  price  $8.10 

Massachusetts  Inst.,  of  Tech.,  Caabrldge. 
A  FEASIBILITY  STUDY  OF  AN  OPTICAL  RANGING 
DEVICE  FOR  SAPCE  VEHICLES, 
by  Alfred  J.  Hallisey  aad  Albert  B.  Jokaast 
Jaae  63.  73p. 

Unclaasifiad  report 


Oescriptorat   (•Raage  finding.  Feasibility), 
(•Light  koalag.  Manned  apacecraft).  Optical 
•quipaent,  Laaar  probes,  Laaar  ea*lraBaeBt, 
Space  fligkt. 

A  tkeoretical  iavastigat ioa  of  llgkt  lataasitias 
aad  wave  skape  ckaractarlstlcs  aacessary  for 
precise  raaging  la  tke  els-Iaaar  eaTiroaaeat 
was  carried  eat.   Prellaiaary  experlaeats  were 
coapleted  relative  te  the  aero  critical  paraa- 
eters  of  ranging.   Tke  results  of  tke  tkeoretical 
and  experiaental  observatieas  led  to  tke  cob- 
clasion  tkat  optical  ranging  with  high  Intensity, 
short  daratiaa  ligkt  baacoas  is  iBdeed  feasible. 
(Aatkor) 


AO-407  998     01*.   12.  26 
(TISTP/JEA)  OTS  price  $1.60 

General  Oynaaics/ElectroBlcs,  Saa  Diego,  Calif. 

APPENDIX  IV  TO  EXHIBIT  A. 

Prograa  progress,  aarrative  pragreia.  aatf 

security  rept.  far  May  63. 

May  63,  13p. 

Caatract    AF04   647  463 

Uaclasilfiad   report 

Report    oa   laapea   Syatea  VS-107A-2. 

Descriptors:       (•Reports.    Specif Icatieas) . 
(•Guided   aissile   coaponents,    Specif Icatieas) , 
Modification   kits.    Radar    anteaBas,    Ckeckout 
equipaent,    CoaauaicatloB   systeas,    Circaits, 
Prodact lea. 


A0-40e   258  DI*.      12,    2 

(TISTA/eSC)    OTS   price  $4.60 

Leekkeed  Aircraft   Carp.,    SBaay*ale,    Cal:  |r. 
HIGH  ALTITODI    HIND    RESPONSE    OF  MISSILE   ^rSTEHS, 
by  C.    J.    Vaa  Der   Maas.      30  Oct    62.   43p. 
■apt.    aa.    LMSC  A062400 

Uaclatalflod   rapist 


Oeseriptorat  (•Guided  alsslles,  Miadi 
(•Laaack  *eklcles  (Aerospace).  Miads), 
Gast  leads.  Aerodyaaalc  ckaracteristi< 
dlstrlbBtlaa.  HIgk  altltade.  Alrfraaei 
tieal  aaalysis.  Deforaatiaa.  Moaeats, 
trajeetarles,    Valoelty. 


Gasts. 
I.    Lead 
.    Statts- 
Aseeat 


A   •Br*ay  of  earreat    practices   to   e*alBali   tke 

critical    rigid    body  respoata  of  *ertica]ty- 
risiag  aissllea    ta   kigk-altl  tade  alads   Ms 
eaadaetad.      Aa   a   rasalt.    a    paraaetrlc   afpreack 
was   deToleped  wkick   peralts    optlalxatlai    of  tke 
deslga   af  a   aissile  syatea.      Tke   laaack    proba- 
bility caa    be  optialsed  witk   respect    to  'tke 
alsslaa   af  tke  *ekiele  aad   tke   strBctarsJl   weigkt 
traded   off  agalast   payload   capability   e^    fligkt 
perferaaace.      Tke   stady  resalted   la   tke  'iselatiea 
of  two   deflaiti*o   paraaatorsi      aaxiaaa  «<Bd 
velealty  aad    iategrated   area   aadar   tke  slad 
preflle.      Mitkia   statistical    Halts,    tkfla   two 
paraaeters   deflae  tke   rigid    body   respoas«   to 
largo  scale  wlads.   Tke   probability   tkat   a   certaia 
respaaaa  will    be  exceeded   depeads    upea   tke 
Joiat    probability    fuactlea   of  aaxiaaa  wi  ^d 
relecity  aad   wiad   praflle  area.      Paraaetrlc   plots 
kave   beea   prepared   te   skew   tkis    relatiaadklp. 
Statistical    aaalysis   af  aetaal   wiad   saaa^lags 
kas    beea   ialtiated   aad   prellaiaary  Joiat   distrl- 
katiaaa   af  tke  priaary  variables   were   objttalaed. 

Bltk   tke 
ral 

dlagraaa . 
aetaal 


Tkese  dtstrlbatlaas   agree   aBalitati*ely 
predlctleas   aad   tkeir  applfcatiaa   ta   fy 
vekieles    resalted   la   paraaetrlc    respease 
Tke  a*erall    teekalqao  was   *erlfiod   uslag 
aiad   saaadiaga.      (Aatkor) 


AD-408   259  Di*.      12.    2 

(TISTA/6BC)    OTS   price  $7.60 

Leekkeed  Aircraft    Corp..    Saaayvalo,    CallW, 
«IND    SHEAR    RESPONSE    FOR    MISSILE    SYSTEMS.    COMPARA- 
TIVE  STUDY  AND   DESIGN    PROCEDURE, 
by  C.    J.    Vaa  Der   Maas.      30  Mar    62.    66p. 
lept.    aa.    LMSC  A003108  A 

Uaelassified  repaUl 

Descrlptersi       (•Guided   alsslles.    Hinds  I 
(•Laaack   *eklcles    (Aeroapace),    Hlads).   ^kear 
(tresses,    Gasts.    Deaiga,    Gast    leads,    Gfjded 
aissile   trajectoriea,    Hlgk   altltade.    Prsba- 
bility,   Dlstribntioa,   Aaceat    trajectorlas. 
Velocity.  j 

A  sur*ey  •!  a*ailable  wiad   sbear  data   wai|  eaa- 
daetad  aad   tke   rasalts   were   related   te   ciirreat 
dasiga   practices    far  *ertically  risiag   a  psilas. 
Tke   rospoBses   of  several   differeat    kiads   pf 
Tekicles   were   obtaiaed    by  aeaas    af  a    6-d>easiaaal 
trajectary   ceapater   prograa.      Tke   aaxiauii   wiad 
valeeity  aad   tke   iategrated   area    aadar   tlip  wiad 
prafilo    (op   te   tke  critical    altitude  at   iiMck 
tke  aaxiaaa  wiad   *eloeity  occars)   were    fokad   te 
ke  critical    paraaetors.      A   deslga   procedure  was 
developed    for   tke  coastractioa   of  a   desi(iB 
respease  diagraa.      Tkis    relates    tke  *ekl<4e 
reapaasa  ta   tke  aaxiaaa  wiad  velocity,    ilk    proba- 
bility dlatrlbBtiaa.    aad   tke   probability  fistri- 
batioB    af  tke   iategrated   area.      Slace   ao   itatis- 
tics    ia    tke   iategrated   area   are   a*ailabl(i    a 
aetked   af  estlaatlea   was   also  de*eloped,      a- 
Talvlag    tke   ase   af   four  deaiga   wiad   profj    ea. 
Tkese  desiga  diagraas   are   useful   dariag  ill 
rkases   of  deslga.    aa   well    as    pre-laaack   cleckout. 


GUIDED  MISSILES  -  Division  12 

Tke  proposed  procedure  kaa  a  kigk  degree  of 
flexibility  wkick  peralts  optlaisatioa  of  tke 
desiga  af  a  alaaile  aystea.   As  a  rasalt  tke 
laaack  probability  caa  be  aptlalxad  witk  respect 
ta  tke  aisslaa  af  tke  veblelo  aad  tke  atraetaral 
weLgkt  traded  off  agalast  pavload  capability  ar 
fligkt  perforaaaea.   (Aatkor) 


AD-408  344     Div.   12 
(TISTP/RD)  OTS  price  $9.10 

Boeiag  Co.,  Seattle.  Mask. 

GOVERNMENT  FURNISHED  STANDARD  EQUIPMENT  AND 

MATERIALS.  RING  I. 

by  Harry  B.  Carratt.  15  Jaae  62,  lv.  Rept.  ao. 

02  13961 

Coatract  AF04  647  289 

Oaelassified  report 

Oescriptorsi   (Air  force  procBreaeBt,  Gaided 
aissile  coapoaeats),  ("Guided  aissiles  (Surface 
to  surface).  Air  Force  procureaeat) , 
Procareaeat. 


AD-408  362     Div.   12,  27,  14 
(TISTM/AM)  OTS  price  $4.60 

Naval  Ordaaace  Lab.,  Hkite  Oak,  Md. 

HIGH  TEMPERATURE  RESISTANT  MATERIALS  FOR  MISSILE 

PROPULSION  SYSTEMS. 

Saaaary  rept.,  30  Juae  61-30  Jaae  62. 

by  F.  J.  Koabek.  30  Jaa  63,  28p. 

NOL  TR63  3  Uaelassified  report 

Descriptors:   (•Higk-teaperatare  researck. 
Materials).  (•Rocket  aotors  (Solid  propellaot s) , 
(Materials),  Noxzle  iaserts.  Tkeraal  lasulatioa, 
Taatalua  coapouads.  Carbides.  Powders.  Deasity, 
Heat  resistaat  plastics.  Pkeaolie  plasties. 
Polyaaide  plastics.  Siliceae  plastics.  Asbestos, 
Laaiaates.  Ablatioa.  Erosioa,  Glass  textiles, 
Refractary  aaterials.  Syatketic  rubber. 

Oxy-acetyleae  torck  test  stadias  oa  a  series  of 
experiaeatal  pkeaolie  resias  are  described  aloag 
witk  tkose  coaducted  oa  a  auaber  of  coswercial 
ablatioB  type  aaterials.   A  pkeaol ic-polyaaide 
copolyaer  was  foaad  to  be  tke  aost  effective  for 
iasulatioa  effect iveaess.   Tke  poteatial  of  sili- 
ceae rabber  as  tke  aatrix  for  aa   effective 
elastoaeric  iasulator  was  deaoastrated.  (Aatkar) 


AO-408  378     Div.   12 
(TISTA/PCR)  OTS  price  $6.60 

Boeing  Co.,  Seattle.  Hash. 

ACCEPTANCE  SUMMARY  REPORT  -  FTM  431  MODEL 

SPECIFICATION  S-1 33-1 000-0-1 , 

by  R.  J.  Heaaestad.   20  June  63.  lv.  D2  3929  43'' 

Coatract  AF4  647  289 

Unclassified  report 

Descriptors:   (eCulded  aissiles  (Surface  to 
surfece).  Specifications).  Strategic  weapons, 
Identification,  Acceptability. 

Tke  purpose  of  this  voluae  is  to  docuaent  an 
Acceptance  Suaaary  Report  for  Flight  Test  Mis- 
siles as  required  to  support  final  acceptance 
activities  at  the  Boeing  Test  Site.   It  provides 
eviUeace  of  aissile  configurations  identifica- 
tion and  certification.   It  defines  deviations 
froa  coapliance  with  the  Airborne  Vehicle  Model 
Specification  S-1 33-1000-0-1 .   (Author) 


Division  12  -  GUIDED  MISSILES 

AO-408  379     OlT.   12 
(TISTA/PCi)  OTS  price  |3.60 

BotiagCo.,  Stattle,  Mask. 

ACCEPTANCE  SOIHAIT  lEPOIT,  AOOENOOI  TO  FTi  133 

■OOEL  SPEClflCATION  —  S-133-1007C. 

by  Ctrl  J.  Li»li.   11  Jaa*  63.  1».  D2  10889  1 

Ccatract  AFOi  647  289 

Oaclaitifiad  report 

Oeaerlptorst   (•Guided  aissilec  (Surface  to 
sarface).  Specif ieatioai) .  Strategic  weapons. 
Itfeatifieatioa.  Acceptability,  Quality  coatrel, 

Tils  data  oa  Miaateaaa  ideatlfiet  aad  describe! 
the  aetaal  status  of  Ead  Iteas.  desigaated  for 
First  Article  Casteaer  laspectioa  or  Teasi  Ac- 
eeptaaee  revie*.   It  iacludes  aay  Vaivers  or 
OeTiatioBS  that  exist  or  are  reqaired  for  Noa- 
Ceaforaaaee  Iteas.   States  reporting  mIU  be  at 
the  delivery  level  aaless  otherwise  aoted. 
laspoasibility  ef  aaiateaaace  to  include  Base 
Ceaaitaeats  is  transferred  to  the  Base  Qaality 
Coatrol  Plaaalag  Ualt  reeeiviag  the  equipaeat. 
(Anther) 


AO-408  126     OiT.   12,  30 
(TISTA/PCB)  OTS  price  $13.00 

Boeiag  Co..  Seattle.  Hash. 

DOCK  REQUIBEKENTS  SCHEDULE  -  STATUS/SHORTAGE. 

BEPORT  FOR  GFP  -  VAFB  WINGS  III  -  V. 

by  L.  J.    Singer.  10  Apr  63,  1».  Beat.  ao.  02  1336 

2  V3 

Ceatraet  AFOl  617  757 

Oaclasaified  report 

Descriptors!   (•Gaided  aitsile  raages,  Air 
Farce  Equipaeat).  Grouad  support  equipaeat, 
Airborae,  Strategic  Air  Coaaaad,  Records, 
Beports,  Lauachiag  sites. 

This  TOlaae  specifies  the  Goveraaeat  Faraished 
Property  (GFP)  reqaired  by  the  flags  III  thru  ? 
Taadeaberg  Air  Force  Base  (VAFB)  Test  Prograa 
Ceatraetor,  The  Boeiag  Coapaay.  for  the  ■iauteaan 
Prograa.   The  scope  of  this  docuaeat  is  to  pro- 
vide ideatificatiea  of  iteas  of  GFP  by  certain 
elassif leatioas.  Figure  A  designation  and/or 
part  auaber,  aoaeaclatare,  aad  cenf igaratioa. 
la  addition  the  scope  iaelades  provision  for 
schedale  of  qaaatities  reqaired  together  with 
oa-site-aeed  dates.   The  fellewiag  types  of  aa- 
terial  are  listed!   Aero-Space  Ground  Equipaeat 
Airborae  Equipaeat.  GBEIA,  SAC,  &  FCB  lastalled 
Iteas,  Tiae  Coapliaace  Technical  Orders,  Techai- 
cal  Order  Iteas  Bequired  for  Validation  aad  Teri- 
ficatioa,  aad  Noa-Figare  A  Iteas  Bequired  for 
Talidatiea  and  Verification.   (Author) 


AD-108  160     Div.   12 
(TISTP/HSS)  OTS  price  $3. 60 

Boeing  Co.,  Seattle,  Mash. 

AIB  FOBCE  PLANT  77  FLIGHT  ABTICLE  lASS 

PiOPKBTIES  BIPOIT  FOB  MING  I  MISSILES  619  THBO 

682 

by  B.  L.  Oraaer.   22  May  63,  32p.  D2  13915  619 
Ceatraet  AFOl  691  16 

Oaelaaalfied  report 

Deseriptersi  (•Sealing  eoapoaads.  Heights), 
Gaided  aisslles  (Sarfaee-to-surf ace) ,  Guided 
■issi»e  coapoaeats.  Strategic  weapoas. 


AO-108  621     Div.   12,  9,  27,  19 
(TISTP/JIA)   OTS  price  13.60 

Microwave  Besearch  laat.,  P^lytechalc  last,  of 

Broeklya.  N.  T. 

A  STUDY  OF  THE  STABILIZATION  OF  AN  BABTH 

SATELLITE, 

by  Fraacois  A.  Oct  62,  26p.  Bept.  ao. 

1079  62 

Great  DA  ABO(O)  31  121G111 

Uaelaatifled  report 

Oescrlptersi   (•SateUitea  (Artificial).  Stabi- 
llsatlea),  (•Stablli aat lea  aysteas.  Satellite 
attltade),  Attitade  coatrol  systeas,  Nuaerical 
aaalysls.  Orbital  trajectories.  Throat  vector 
coatrol  systeas.  Nealiaear  systeas,  Traasferaa- 
tiea  (Matheaatics),  Flywheels. 


ly«h« 

This  study  is  coaceraed  with  the  stabi 
attitude  of  aa  earth  satellite.   la  pa 
two  ways  of  ebtalaiag  good  stabilisati 
studied.   Oae  by  ase  of  a  gas  rocket; 
a  aea  liaear  systea  (•  '  Oa  -  Off"  type 
by  the  phase  plaae  aethed.   The  other 
flywheels!  the  stablli satlea  la  thea  a 
la  both  cases  It  is  shewa  that  a  great 
catiea  eaa  be  latroduced  la  the  stabil 
tleaa  by  the  iatredactloa  of  soae  appr 
Bvea,  la  the  aea  liaear  case,  the  appr 
(practically  always  Justified)  brlag  a 
siapll flcatloa  la  the  ceaputatieas  by 
the  coapllag  betweea  the  three  axia  ar 
the  stabilisatlea  is  applied.   (Author 
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AO-108  638     Div.   12 
(TISIP/AM)  OTS  price  $1.10 

Hagaavox  Co.,  Urbaaa.  111. 
SOLID-STATE  ABM  SAFE  DEVICE  (PHASE  III). 
Moathly  progress  rept .  no.  15,  1-31  Mar  63. 
by  L.  M.  Bicketts.   5  Apr  63.  Ip. 
Ceatraet  DA1 1  0220BD1018 

Unclassified  report 

Descriptorsx   ('Araiag  devices.  Solid  state 
physics),  (•Guided  aissile  warheads.  Araiag 
devices).  Miniature  electroaic  equipaeat 
Explosives  iaitiators.  Paiats.  Traasducers 
Pressare,  Seasitivity.  Switchiag  circuits. 
Acceleration. 


is  prograa  is  to  desiga,  develop 
least  three  ainlatare  electroaic 
afe  devices  cepeble  of  faactioa- 
rheeds  for  Aray  aissiles  under 
Bviroaaeatal  conditioas.   The 
t  activate  e  squib  at  a  pre- 
tioa.   The  secoad  output  is  to 
e  switchiag  circuit  which  will 
ical  chaage  of  state  after  the 
led  a  preselected  distaace  froa 
(Author) 


The  purpose  of  th 

aad  fabricate  at 

solid  state  era  s 

lag  ia  varioas  wa 

a  wide  raage  of  e 

first  outputs  aus 

selected  accelera 

have  a  solid  stat 

provide  an  electr 

■Issile  has  trave 

the  lauach  site. 

60 


AO-408   673  Div.      12,    30 

(TISTP/AM)    OTS   price   11.60 

Hughes  Aircraft  Co.,   Culver  City,   Calif. 

EFFECT   OF   ACCUBACY    LIMITATIONS    IN   THE   AIBBOBNE 

DIGITAL  COMPUTER   ON   THE   CONVEBGENCE    OF   A   STAGB- 

HISB    MIOCOUBSE   TBAJECTOBY   OETBBMINATION 

PBOCEDUBB, 

by  A.  Heliok.   13  Jaaa  63,  Up.  BS316 

Ceatraet  AF04  695  210 

Uaelasslfied  report 


Oeserlptorsi   (•Navigation  coapaters.  Urbital 
trajeetories),  (•Digital  ceaputers.  Space- 
borae),  (•Satellites  (Artificial) .  Oigiital 
systeas).  Errors,  Beliability,  Iategra{t,ioa, 
Matrix  algebra.  Hatheaatieal  aodels,  MMcoarse 
guidaace.  ^ 


The  effeet  of  roaad-off  errors  oa  the  es 
ef  positiea  aad  velocity  ia  aKeourse  aa 
was  aaalyied.   The  aaalysls  is  based  on 

spproach  to  liaear  filteriag  aad  predict 
Coaputatioa  noise  appears  to  be  aa  addit 
raadea  force  la  the  dyaaalc  systea,  aad 
feet  both  coavergeace  aad  equilibriaa  of 
qaeatial  estiaatioa  procedure  significaa 
analysis  was  applied  to  a  satellite  traj 
estiaatioa  systea.   Axes  aad  area  of  the 
ellipse  (ellipse  of  conceatratioa)  were  e 
ia  teras  of  word  length,  tiae  interval  b< 
ebservatioas,  aad  auaber  of  iategratioa  ^ 
(Author) 


(lei 


AD-108  712 
(TISTA/LSE) 


Div.      12 
OTS  price   $13.00 


Liaatioa 
rigatioa 

alaani s 
ion. 
ioaal 
¥»J   af- 

jthe  se- 

ty.   The 
tory 

error 
^pressed 

tweea 

ieps. 


ri 


! TSTCM, 


Boeing  Co.,  Seattle.  Mashlagton. 
COMPATIBILITY  INDEX  END  ITEM,  H40  MEAPON 

■INUTEHAN. 

29  June  62,  1v.  Docuaent  no.  02  III91 

:entrect  AFOl  617  289 

Unclassified  rope 

Descriptors:   (•Guided  aissiles  (Surfacla  to 
surface),  Indexes),  (•Guided  aissile  colnponeats 
Indexes).  Coapat • 1 1 1 ty ,  Catalogs.  Launcl^ng 
sites.  Ground  support  equipaent,  ElectrUc 
cables.  Tables. 

The  purpose  of  the  Coapat ibil ity  Index  is  as 
follows:  (1)  Provide  lists  of  coapatible  :aa- 
flguratioBS  of  H  &  D  Neapoo  Systea  end  Itaia. 
As  such  it  will  support  end  Itea  alloceti  )|ii  by 
the  Minuteaan  Production  Board.   (2)  Provide  a 
•erking  tool  between  AFBSD  Exhibit  6O-6O,  Hinute- 
aan  Meapon  Systea  Operationnl  Cenf igurat  1  >ii  Index 
md  AFBM  60-59.  MS-133A  Master  Equipaent  S^hed-   ' 
«les  and  Allocntion  Docuaent.   (3)  Provid »  a 
ready  index  of  interchangeable  end  iteas  ti 
equipaent.   End  iteas  of  equipaent  ere  id>titlfied 
by  a  coatrol  nuaber,  itea  naae,  pert  nuab sr  nnd 
■  sod  in  fncility  or  aissile.   The  particuUr  aree 
loeetion  at  VAFB  or  within  an  operntionel King  at 
■hich  the  end  itea  of  equipaent  is  used  ii  further 
defined  by  Priae  Level  Code  (PLC).  (Authoi 


AO-108  720      Div.   12 
(TISTA/LSK)  OTS  price  $7,60 

Boeing  Co.,  Seattle,  Hash. 

■S-133B  SITE  ACTIVATION  LOGISTICS  PUN  -  diANO 

FORKS  AIR  FORCE  BASE. 

by  Ma.  A.  Fay.  11  June  63.  1v.  Bept.  ao.  44  6809  6 

Centract  AFOl  691  266 

Uaclaaslfied  report] 


Descriptors:   (•Guided  aissiles  (Sarfacs 
surface).  Launching  sites).  (•Lnunching 
Logistics),  Ground  support  equipaent,  St 
Operatioa,  Manageaent  engineering,  Reses 
prograa  adainlatratlon. 

The  MS-133B  SLte  Activation  Logistics  Plnn 
Grand  Forks  was  developed  to  provide  a  cow 
kensive  logistics  plan  which  describes  tot 
ergenisational  responsibilities  by  specif 
J«ct,  e.g.,  equipaent  supply,  resupply,  t. 
Fortation,  pncknging,  etc.,  while  defining 
•ponsibillties  for  weapon  systea  centrnctoHa 
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qrege. 
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for 
re- 
al 
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re- 


iq 
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GUIDED  MISSILES  -  Division  12 

This  plan  estnblishes  The  Boeing  Coapaay's 
logistic  aanngeaent  policies,  specifies  criteria 
and  direction  nnd  prescribes  responsibilities  to 
Air  Force  Contractors  Agencies  which  participate 
in  the  Minateaaa  Prograa  prior  to  site  acceptaace. 
The  plan  is  oriented  townrd  progrna  concepts  ap- 
plicable to  pre-operational  logistics  activitiet. 
(Aathor) 


AD-i^OS  760     Div.   12 
(TISTP/AM)  OTS  price  $1.60 

Martin-Marietta  Corp.,  Baltiaore,  Md. 
SCIENTIFIC  PASSENGER  POD,  ADDENDUM  TO  ANNEX 
FLIGHT  TEST  DIRECTIVE  MISSILE  N-21 
11  Juae  63,  13p. 

Daclassified  report 

Descriptors!   (•Aircraft  protuberances.  Guided 
aissiles  (Surface  to  sarface)).  (aGuided  ais- 
siles (Sarface  to  surface).  Aircraft  pro- 
turbances) ,  Ejection,  Flight  testing,  Instra- 
aeatatioa.  Teleaeter  systeas.  Exhaust  gases. 


The  obje 
dary  'B* 
test  of 

of  the  S 
througho 
try,  SPP 
data,  to 
ryiag  an 
to  obtai 
radiatio 
at  two  d 
effects 
capsules 


ctive  for  the 
objective  wi 
issile  N-21 
cientific  Pns 
ut  powered  fl 
teleaetry  an 
verify  that 
d  ejectiag  tw 
n  data  to  det 
n  intensity  o 
ifferent  nlti 
ef  the  pluae 
ejected  duri 


test  of  t 

th  referee 
to  verify 
senger  Pod 
ight  using 
d  engineer 
the  SPP  is 
0  experiae 
eraine  the 
f  the  Stng 
tudes  and 
on  the  two 
ag  Stage  I 


he  SPP  is 

CO  to  the 
the  coapat 

and  the  a 

airf raae 
lag  sequen 

capable  o 
nt  probes 

spectrua 
e  II  engin 
to  deterai 

instruaen 
I  flight. 


a  secon- 

flight 

ibility 

irf raae 

teleae- 

tial 

f  car- 

(peas), 

and 

e  pluae 

ae  the 

tatiea 

(Author) 


AO-108  772     Div.   12,  1.  9,  U 
(TISTP/AM)  OTS  price  $7.00 

Flight  Accessories  Lab.,  Aeronautical  Systeas 

Div.,  Mright-Petterson  Air  Force  Bese,  Ohio. 

PROCEEDINGS  OF  RETARDATION  AND  RECOVERY 

SYMPOSIUM. 

Final  rept. 

May  63,  500p. 

ASD  TOR63  329         Unclassified  report 

Descriptors:   (•Hypersoaic  flight,  Decelera- 
tion). (•Supersonic  flight,  Oeceleratioa) 
(•Drag  parachutes.  Reentry  vehicles).  (•Re- 
entry vehicles,  Recovery).  (•Syaposia, 
Oeceleratioa).  Parachute  fabrics.  Parachutes 
Transonic  flight.  Aerodynnaic  heating.  Ataos- 
phere  entry,  Hent-resistant  aaterials   Make 
Mater  waves.  Reliability,  Mind  tunnels 
Parawiags. 


The  pr 

Syapos 

Oivisi 

seated 

use' aa 

decele 

aoted 

be  ace 

deal  w 

the  re 

sessio 

sloes 

supers 

oerody 

of  the 

design 
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techni 
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(Autho 
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ith  t 
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as  be 
of  in 
oni  c 
naaic 
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ry  sy 
cal  s 
liter 
color 
r) 


lags  of  the  Retardatioa  aad  Bee 

poBSored  by  the  Aeroaautical  Sy 

13  and  11  Noveaber  1962  ere  pr 

e  introductory  session  reviewed 

licntions  of  deployable  eerodya 

s  throughout  the  past  fifty  yee 

roes  in  which  ndditional  work  h 

*hed.   The  four  technical  sessi 

he  letest  significsnt  developae 

tlon  end  recovery  eree.   The  to 

gin  with  presentations  and  disc 

vestigations  ia  the  hypersoaic 

flow  pheaoaena.   in  additioa,  a 

decelerator  designs  nnd  discus 

tunnel  tests  pertaining  to  the 

well  as  overall  reliability  of 

steas,  ere  presented.   The  fine 

essioa  coacludes  with  a  discuss 

y.  •cieatific,  and  general  obJe 

ator.s  intended  for  futare  use. 
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Division  12  -  GUIDED  MISSILES 

A0-i08  905     Olv.   12 
(TISTr/ISS)  OTS  rrlet  $5.60 

B««lig  C».,  S*attl«,  Maik. 
■INDTBIAN  VIAPON  STSTEI  DIMNSTIATION  AND 
OELIVEKY  PIOGIAI,  lAFB,  VOLUME  II  OELIVEBI. 
by  C.  C.  lakar.  11  Jaly  62.  It.  D2  12996 
Caatract  ATOi  6i7  7U 

Uaelaiiifiad  report 

Daterlptori:   (*A1t  Force  procareaoat.  Hatorlal 
eoatrol),  ('Caidod  aitslles  (Serf aee-to-sar- 
faeo),  Proearoaoat) .  Coatrol,  Acceptability, 
Caidod  ■itiiles  (Sarf aco-to*sarf ace) ,  Choakoat 
proeadaraa,  Caastraatlaa. 

Tblt  doeaaoat  eitablltbea  tke  coatrol  procodarai 
raqalred  to  coordlaata  tko  Ooaoastratioa  Plaa 
prateatod  la  Volaae  I  of  tbit  doeaaoat  aad  pre- 
■aata  tba  plaa  aad  pracedaros  (or  accoapliiklaf 
tko  talks  aaioeiatod  Mitk  delivery  of  tko  ■laato- 
■aa  Naapoa  Syitoa  Oporatloaal  Sites  to  tko  Air 
Porce.  (Aatbor) 


AO-iO(S  908      Blf.   12 
(TISTP/HSS)  OTS  price  $9.10 

Boolag  Co.,  Seattle,  lasb. 

RS-133A  TACTICAL  BASE  SAFETY  STANDAIOS,  MINUTEMAN, 
by  1.  B.  Salllvaa.  6  Apr  62,  lOlp.  02  9459 

Uaelasslfied  report 

Oescrlptorsi   ("Safety,  Laaaekiag  sites). 
(•Guided  aisslle  safety,  Persoaael) ,  (•Laaaeb- 
iag  sites,  Safety),  Safety  diviees.  Galded 
aisslles  (Sarf aco-to-sarfaee) ,  Accldeats, 
Persoaael,  Haxards. 

Tke  parposo  of  tbis  doeaaoat  is  to  provide  direc- 
tloa  to  tke  coatractors  aad  ageacies  «ko  «ill 
participate  ia  Site  activation  activities,  other 
tkaa  coastractioa.  by  provldiag  tke  Safety  Pro- 
graa  Plaa  aad  aiaiaaa  safety  requireaoats.   This 
doeaaoat  does  aot  provide  detail  procedures  aad 
sball  aot  be  ased  as  a  step-by-stop  procedural 
doeaaeat.  (Aatkor) 


AD-408  958     Div.   12 
(TISTP/BD)   OTS  price  lU.OO 

Boolag  Co.,  Seattle,  Vasb. 

FLIGHT  ARTICLE  MASS  PBOPEBTIES  REPORT  FOB  MINOTB- 

HAN  MING  II  COMPONENTS  FOR  MISSILE  739-786, 

by  Ckarlos  A.  Haasoa.  18  Juae  63,  209p. 

Bept.  ae.  D2  13946  6 

Coatract  AF04  694  46 

Oaclasslfiod  report 

Descriptors:   (oCalded  aissile  coapoaeats, 
Heigkt},  (•Galded  aisslles  (Surface  to  surface). 
Load  dlstribatloa).  Strategic  weapoas. 


AO-408  978      Div.   12 
(TISTP/BSS)  OTS  price  |3.60 

Boolag  Co.,  Seattle,  Vasb. 

TECHNICAL  FACILITY  CRITERIA  FOR  THE  MINUTEMAN 

UONCH  FACILITIES  -  FBANCIS  E.  HARREN  AFB, 

MTOMING. 

by  0.  E.  Doagald.   19  Jaae  63.  1v.  D2  14826 

Coatract  AF04  694  107 

Oaclasslfiod  report 

Oescrlptorsi  (•Lsaacbiag  sites,  Coastractioa), 
Galded  aisslles  (Sarfaeo  to  sarfaoe),  Strotogic 
weapoas. 


AD-409  007     DIT.   12 
(TISTP/BD)  OTS  prlee  121.00 

Beolag  Co.,  Seattle,  Mask. 

MS-133A  MAINTAINABILITY  P80GBAI.  HNAL  BBPOBT. 

Piaal   rapt.. 

by  larl  Hardy.      21   Jaa M?     It.   Rapt.    ae.   D2 

U934  6 

Ceatraet  AF04  647  289 

Lsclassiflod  report 

Deseriptersi   (•Galded  aisslles  (Sarface  to 
sarfaeo),  Haiatalaabi 11 ty) ,  Strategic  aeapoas, 
Malatoaaaeo,  Ckockoat  procodares,  Ckeekoat 
oqaipaoat . 


AD-409  020      Div.   12 
(TISTP/HSS)  OTS  prlee  |4.60 

Boolag  Co..  Seattle,  Mask. 

MINUTEMAN  OPBBATIONS  DOCUMENT  PREPARATION  GUIDE, 
by  Milllaa  A.  Fay.  25  Jaae  63.  39p.  Doeaaoat  ao. 
02  9198 

Oaclassiflod  report 

Oescrlptorsi   (•Docaaeatatloa.  Galded  alssllta) 
lastraetloa  aaaaals.  Reports.  Galded  aissllaa 
(Sarfaco-to-sarface) ,  Strategic  aeapois, 
Preparatlea. 


Tbis  gaido  hos  developed 
lag  aad  aaiataialag  aaif 
MiautoaOB  docaaeatatloa, 
Mork,  aot  oaly  to  repros 
the  custoaor,  bat  also  t 
usefulaess  ia  aceoaplish 
fal  adkoroaco  to  the  pra 
described  ia  this  guide 
devolopaeat  of  drafts  fo 
clusioa  ia  pablicatioas 
Minuteaaa  Braack  erlterl 
aiaiaua  of  revlea,  edit! 


to  assist  la  establlsh- 
oraity  aad  orderliaess  ia 

docaaeatatloa  «hick  «ill 
eat  tke  Coapaay  «ell  to 
0  acklove  a  kigh  level  of 
lag  Coapaay  tasks.   Care- 
etiees  aad  grouad  rules 
skould  result  ia  tke 
r  pablieatioa  or  for  la- 
Hkick  aeet  Boeisg  Coapaay 
a  aad  akiek  require  a 
ag,  aad  rovlslaa.  (Aatkor) 


AO-409  036     Olv.   12 
(TISTP/BD)  OTS  prlee  |22.2$ 

Boeiag  Co.,  Seattle.  Mask. 

MISSILE  ASSEMBLY  AND  CHECKOUT  SYSTEM  BEQUIRE- 

MENTS  -  AF  PLANT  77. 

16  May  61,  424p.  Doeaaeat  ao.  D2  11162 

Coatrict  AF04  647  580 

Uaelasslfied  report 

Deseriptorst   (•Galded  aisslles  (Sarfaeo  to 
sarface),  Ckeekoat  procedures),  Ckeekoat 
equipaent.  Strategic  weapoas,  Gaided  aissile 
coaponent  s . 


AD-409  037     Div.   12 
(TISTE/CAH)  OTS  prlee  14.60 

Boeiag  Co.,  Seattle.  Mask. 

ENGINEERING  TEST  PROGRAM  PLAN  FOR  BOEING  SUPPLIED 

AVE.  HSM  80C, 

by  J.  A.  Albert.  29  Apr  63.  8p.  Doeaaeat  aa. 

02  30070 

Ceatraet  Ar04  694  266 

Oaelasslfied  report 

Deseriptorst   (•Gaidtd  aisslles,  Gaided  aisslle 
coapoaeats),  (•Sarf ace-to-sarfaea) ,  Test,  Flight 
testiag,  laitraaeatatloa,  EaTiroaaeatal  tests. 


AD-409  053     DIt.   12 
(TISTP/HSS)  OTS  price  $3.60 

Boolag  Co.,  Seattle,  Hasb. 

AIR  FORCE  PLANT  77  FLIGHT  ARTICLE  MASS  Prfi^PERTIES 

lEPORT  FOR  NING  I  MISSILES  622  THRU  647, 

II   f3U5   III'"-    '   ""  '^'  '°''-  ""  —  '^ 
Coatract  AF04  694  46 

Uaelasslfied  report 

Descriptors:  (•Sealiag  coapouads,  Meid4 
Galded  aisslles  (Sarf  ace-to-surf  ace) ,  GJi 
■Isslle  coapoaeats.  Strategic  Moapoas 


AD-409  068     DlT.   12.  9.  25 
(TISTP/JB)   OTS  price  $1.10 

Fereiga  Teek.  Div.,  Air  Force  Systeat  Co^and, 

■rigkt-Pattersoa  Air  Force  Base.  Okie. 

THE  HEAT  BABBIEB, 

by  V.  L'Vov.  9  Apr  63.  3p. 

FID  TT63  56  Uaelasslfied  reporM 

Traas.  froa  Koasoaol ' skaya  Pravda   p.  3 

21  Feb  59. 

Descriptors:      (Heat    traasfer,    Prictioa)l    Ve- 
locity,   Sapersoaic    flow,    Tarbaleace.    Co)|llag, 
Spaoe  oaTlroaaeatal    eoaditloas. 


AO-409   094  DlT.      12,    27 

(TISTP/JBA)      OTS   price  |l.10 

Boeiag   Co.,    Seattle.    Masb. 

HARDENED    INTEBSITE    UBLE    SYSTEM   PRESSUBIZBJTIOM 

SIMULATION,    MING   1. 

1963.    7p.    Rapt,    ao   2   65    16   24    17 

Coatract   AFQ4    647   289 

Uaelasslfied   rep«r|i 

pescriptersi      (•Paeaaatic   devices,    Siau^Ltloa), 
(•Fligkt    siaalators,    Paeuaatic   devices) 
(•Cables,    Paeuaatic    systeas).    Pressure, 
aetkod.    Blectrlcal    eqaipaeat.    Air,    Gas 
Air   ejeetars. 

Ai  electric    paeaaatic    siaulator'  to   coaduci    slaa- 
Isted  .paeaaatlc    test   oa   tke   kardeaod    laterblte 
cable  systea   to   establisk   tke   paraaeters    >{f  pres- 
lare   less    la   tke  HICS   is   discussed.      (Aat(^r) 


AD-409    101  Div.      12 

(TISTP/HSS)      OTS    price    $6.60 

Boeing   Co.,    Seattle,    Hasklagton. 

AIR   FORCE    PLANT   77    FLIGHT   ARTICLE   MASS   PB^i^EBTIES 

BEPORT   FOR   MING    II    MISSILES    674  -    711, 

by   R.    L.    Oraaer.    2   July   63,    65p.    Doeaaeat 

02   13947  3 

Ceatraet    AF04   694  46 

Unclassified    roper 

Oescri^orst      (•Sealiag   coapouads,    Heigl 
Guided   aisslles    (Sarface    te   surface),    6 
■issile   coapoaeats.    Strategic   aeapoas. 


M>-409    103  Olv.      12 

ITISTP/JBA)    OTS   $2.60 

Applied   Pkyslc*   Lab.,    Jobas   Hopkias   U. ,    S|   rer 

Spriag.    Hd. 

THE   DOPPLER    DETERMINATION    OF    ORBITS, 

bT  ■iUlaa  H.    Cuier   aad   George   C.    Noif f oaliiAcb 

1959,    8p.  ^' 

Ceatraet   N0rd7386 

Uaelasslfied   report 
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GUIDED  MISSILES  -  Division  12 

rreseated  at  tke  National  Aeroaaatics  aad  Space 
Adaialstratloa  Coafereace  oa  Orbit  and  Space 
Trajectory  Oeteraiaatioa  held  oa  12  Marck  1959 
at  tke  U.  S.  NaTal  Researck  Lab. 


Descriptors 
findiag).  ( 
(•Doppler  s 
tion,  Satel 
Doppler  off 
ref ractioa. 

It  is  the  pur 
saaaarise  the 
have  been  per 
Mhich  a  satel 
doppler  track 
properlv  last 
(Author) 


:   (•Orbital  trajectories,  •Positioa 
•Position  finding.  Doppler  systeas). 
ysteas,  Positioa  f lading),  Deteraiaa- 
lites  (Artificial),  Radio  signals, 
ect,  Raages  (Distance).  Ataospheric 
Ionospheric  propagation.  Tracking. 

pose  of  this  preseatatioB  te  briefly 
results  of  soae  of  the  studies  that 
foraed  at  APL  oa  the  accuracy  Kith 
lite  can  be  tracked  Mith  a  radio 
lag  systea  Mhen  the  satellite  is 
ruaeated  for  suck  doppler  trackiag. 


AD-409  107 
(TISTP/HSS) 


Div.   12 
OTS  price  $2.60 


Boeing  Co. .  Seattle,  Mash. 

AIR  FORCE  PLANT  77  FLIGHT  ARTICLE  MASS  PBOPEBTIES 

BEPORT  FOR  MING  I  MISSILES  684  THRU  718, 

by  R.  L.  Draaer.  27  June  63,  27p.  D2  13945  684 

Contract  AF04  694  46 

Un<riassified  report 

Descriptors:   (•Sealing  coapouads,  Meight), 
Guided  aisslles  (Surface  to  surface),  Guided 
aissile  coapoaeats.  Strategic  «eapoas. 


AO-409  109  •   Div.   12,  24,  2 
(TISTP/JEA)  OTS  price  $4.60 

Allied  Research  Associates,  lae.,  Coaeord.  Mass. 
APT  USERS*  GUIDI, 

by  Leoa  Goldsblak.  Jaae  63,  43p.  SHI;  ABA  T9219  1 
Coatract  AFI9  628  2471.  ProJ.  6698,  task  669802 
AFCHL  63  655  Uaelasslfied  report 

Origiaal  coataias  color  plates;  all  DOC  reprodue- 
tloas  Hill  be  ia  black  and  «hite.   Origiaal  aar 
be  sees  ia  DDC  Hq. 

Descriptors:   (•Meteorological  satellites. 
Aerial  photography).  (•Trackiag,  Meteorological 
satellites),  (•Height  fiadiag,  Meteorologieal 
satellites).  Meteorological  paraaeters.  Sat- 
ellite attitade.  Plottiag  boards,  Satellite 
aateaaas.  Geography,  Stabiliiatioa,  Cloads, 
lastraetloa  aaauals. 

A  guide  to  data  haadling  techniques  for  the  Nia- 
bus  Autoaatic  Picture  Taking  (APT)  sub-systea  is 
given.   No  atteapt  is  aade  to  preseat  a  sophis- 
ticated treataeat  of  all  facets  of  rectif icatiei 
or  geographic  refereaciag.   It  is  aaticipated 
that  operating  personnel  «ill  attead  a  traiaiag 
course  oa  this  subject  ia  wkick  tkeery  aad  de- 
tailed practice  will  be  laid  out.   Altkougk  tke 
APT  sub-systea  was  origl^ially  iateaded  to  be 
flowa  aboard  tke  Niabu* Satellite,  an  experl- 
aeatal  TIROS  APT  sub-systea  aay  proceed  tke 
Niabus  flight.   An  appendix  covers  additioaal 
procedures  required  to  cope  with  the  TIROS  atti- 
tude probloa.   This  aanual  should  be  used  ia 
coBjuactioa  with  aaterials  specifically  devel- 
oped for  tke  APT  sub-systea.  especially  tke 
APT  Trackiag  Board.   (Autkor) 


AO-409  134     Div.   12,  15 
(TISTP)  OTS  price  $1.60 

Office  of  Aerospace  Researck,  Naskiagtoa,  0.  C. 
GYROTHEORY  OF  A  SPINNING  ROTATIONALLY  SYMMETRIC 


DiviBion  12  -  GUIDED  MISSILES 

SATILLITI.   A  (UN  INTIGIAL  OF  THE  EQUATIONS  OP 

■OTION. 

by   H«rb«rt  Kiotha.  Mar  63,  11p. 

OKA  63  6  Uielastifivd  report 

Ocierlptorii   (*CTr«ae«p«s,  Tkvery) ,  (*Sattl- 
litcs  (Artificial),  ■•tioa) .  Spla.  Rotatioa, 
Oiffaraatial  aqaatiaat,  latagrala,  Naaarieal 
aaalyaia.  Partial  diffaraatlal  eqaatloai. 
Vaatar  aaalyala. 

■itkaat  raatrletloa  ta  plaaa  or  laf laitatlaally 
■  ■all  ■•titaa,  tka  diffaraatial  eqiiatioaa  for  a 
apiaaiag  rotatioaalljr  ajaaotrle  aatollito  hare 
booa  oatabliakod,  aaiag  ao*  Botkeda,  la  tka  fori 
of  t«o  aocoBd~ordor  differoatial  oqaatloaa.   Aa 
latogral  of  tkoao  oqaatloaa  kaa  booa  foaad. 
(Aatkor) 


A0-i09  321 
(TISTP/IO) 


Dl».   12,  1 
OTS  prico  $9.10 


Booiag  Co.,  Seattle,  Vatk. 
LEADING  EDGES  DEVELOPMENT  -  DYNA  SOAI, 
bjr  D.  A.  BoDcri.  26  Jaao  63,  W.  D2  80085 
Coatraet  Ar33  657  7132 

Oaclaiiified  report 

Doacriptorai   (*Booat-glide  Tekiclea.  Leading 

edge  flaps),  (■■■naed  spacecraft.  Leading 

edge  flaps).  Aerodyaaaie  cenfigaratioas ,  Tests. 

Tbis  docaaeat  reports  oa  tke  facilities  develop- 
■eat  aad  test  resalts  froa  tke  Djraa  Soar  Leading 
Edge  Developaent  Prograa.   Tke  leadiao  edge 
derelopaent  prograa  was  undertakeai  {^)    to  eval- 
aate  experiaeat ally  five  leading  edge  and  attach- 
aeat  sckeae  desigas  proposed  for  use  oa  tke  glid- 
er aad  (2)  to  establisk  tke  reliability  aad 
stractaral  lategrity  of  tke  aost  proaisiag  de- 
Siga.   All  desigas  tested  were  evolved  froa  tke 
tkla  akell,  coated  aolybdeaaa  alloy  leadiag  edge 
eoaeopt  wbick  «aa  proved  feasible  daring  Pkase  I 
of  tke  Dyna  Soar  prograa.   All  tested  leadiag 
edge  desigas  porforaed  satisfactorily  froa  tke 
streagtk  staadpolat.   No  strnctural  failures 
aero  caasod  by  aoaic  teatiag,  tberaal  stresses 
rosaltiag  froa  tkoraal  gradieats  and  keating 
rates,  or  plaaaa  testing  of  tke  double  skell  de- 
aiga.   All  dealgaa  supported  significantly  bigker 
loads  tkaa  prodlcted  dariag  static  tests.   Al- 
tkougk  oxidation  failares  occurred  tkrougk  tke 
aolybdeaaa  disilicide  coatiags  during  tke  radiant 
koat  aad  plasaa  Jet  tests,  tke  exteat  of  tkese 
fallaros  did  aot  preveat  tke  spociaeas  froa 
aoetiag  tke  desiga  reqai roaeats .   (Aatkor) 


AO-i09  i91     Div.   12 
(TISTP/BO)  OTS  priea  13.60 

Boalag  Co.,  Soattla,  Mask. 

BI-U  TACTICAL  RBBOTB  LOCATIONS  SUPPORT  VEHICLE 

REQUIBBMINTS  PLAN.   GKAND  FORKS  AIR  FORCE  BASE, 

by  L.  A.  Jaekaoa.   26  Mar  63,  29p.  Rapt.  ao. 

D2  20031  6 

Caatraet  AP04  69i  266 

Daelaaalfied  rapart 

Oaaariptorai   (*6aidad  aiaailaa  (Sarfaaa  to 
aarfaea).  Strategic  aaapoaa) ,  Tractora,  Cargo 

Tekicleai  Trailera,  Fork  lift  vokiclea, 
Baadliag. 


Tkia  deeaaoBt  defiaoa  tke  Special  Faeilitiea 
Coatraet  (SPC)  type  vekicle  roqaireaeatB  aad 
all  sajer  Iteaa  of  aaterial  kaadliag  equipaeat 
to  aceoaplisk  assoably  and  ckeckout  (AftCO^  of 
tke  Oporttioaal  Hiauteaaa  Hiags.   (Aatkor) 


AD-i09  634     Div.   12,  17 
(TISTN/AB)   OTS  price  $2.60 

Hercules  Powder  Co.,  Bacckus,  Otak. 

H2SD-19  STRUCTURAL  OEVELOPNENT  TEST  CASE  M215.06. 

Fiaal  rapt., 

by  T.    I.    Lester.      13   July  63,    23p.    Rept    ao.    BTI 

479 

Coatraet  AF04  6^7  243 

Unclassified  report 

Descriptors:   (*Kocket  cases.  Rocket  aotors 
(Solid  propellaats) ,  Booster  rockets.  Guided 
aissiles  (Surface  to  surface),  Siaulatioa, 
Elasticity,  Failures  ( Heckaaics) ,  Stresses, 
Skear  stresses,  Coaprestive  properties.  File- 
aent  wound  coastruct ioa.  Glass  textile.  Test 
aetbods,  Nyloa,  Test  equipaeat,  Fligkt  siaula- 
tors,  Loadiag  (Heckaaics). 
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AD-409  635     Div.   12 
(TISTP/RO)  OTS  price  $15.50 

Booiag  Co.,  Seattle,  Bask. 

LAUNCH  CONTROL  SYSTEH  TEST  REPORT.  NRA  III-1, 

by  R.  N.  Matbias,  F.  H.  Skigoai,  aad  N.  L.  Noe. 

2  Jaly  63.  236p.  T2  2555.  V3 

Coatraet  AF04  647  289 

Uaelassifled  report 

Descriptors:   (*Gaided  aissiles  (Surface-to- 
sarface),  Laaackiag),  ('Laaaekiag,  Coatrol 
systeas).  Power  equipaeat,  Tests,  Prograaaiaf 
(Coapaters),  Power  supplies. 
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Block 


t  reports  for  tke 
III-1  Test  Prograa. 
witk  tke  H&D  Power 
s.   Tkese  reports 
ke  Power  Systea, 
s  eoaaected  to  tke 
a  of  tke  Integrated 
f  tke  NRA  Test  Pro- 
Network  Resolutioa 
Ckaage.   (Autkor) 


AO-409  682 
(TISXP/HSS) 


DlT.   12 
OTS  price  $8.60 


Booiag  Co.,  Seattle,  Hask. 

NUMERICAL  LIST  OF  DRAWINGS  FOR  AMERICAN  CAR  A 


INSTALLATK)NS  AND  CONSTRUCTION  -  Division  13 


J.. 


FOUNDRY  -  MINUTEMAN. 

22  Aug  61,  86p.  Docuaeat  ao.  D2  4384,  Val^ 
Coatracts  AF04  647  289  aad  AF04  647  580  . 

Oaclassified  repeat 

Descriptors:   (•Guided  Bissilos  (Surfaoe-to- 
sarface.  Catalogs),  Gaided  alssile  coiqRoBeats, 
Hydraalic  systeas. 


AD-409  848     Div,   12,  30 
(IISTP/MC)   OTS  price  ll.lO 

Systea  Developaeat  Corp.,  Saata  Moaica,  Idalif. 
DTILITY  PROGRAM  DESCRIPTIONS  MILESTONE  11  BINARY 
TAPE  TO  CARD  (BTTC), 

by  M.  E.  Taker.   15  May  63,  4p.  TM715  04b 
Coatraet  AF19  628  1648 

Uaelassifled  repeUt 


Oescriptorst   (•Satellite  aetworks,  Prbgraaaiag 

(Coapaters)).  n-  ■ 


AD-409   853  Div.      12.    27 

(TISTP/HSS)    OTS   price   $3.60 

Hercules    Powder  Coapaay,    Bacckus,    Utak. 

V2SD-20    STRUCTURAL   DEVELOPMENT   TEST   CASE   M215.07. 

Fiaal    rept., 

by  T.    I.    Lester.    22  Jaly  63.    28p. 

Coatraet   AF04  647   243 

Uaelassifled   repakk 


i|ral 

°'laat). 


p»|l 


leport    oa   Heapoa   Systea  133A. 

Descriptors:      (•Booster   aotors,    Stract 
properties).    Rocket   aotors    (Solid   pro 
Shear   stresses.    Rocket    eases. 


AO-409   928  Div.      12 

(TISTP/HSS)    OTS   price   $1.10 

Sjstea  Developaent    Corp.,    Santa    Monica,    Calif. 
GENERAL    PURPOSE    SATELLITE   COMPUTER    PROGRM 
DESCRIPTIONS.     MILESTONE    11,    5-LEVEL    PAPEjl    TAPE 
DATA    READ    (PT), 

by  C.    J,    Zabria.    11    Apr   63,    6p.    TM714  03ll    OOA 
Contract    AF19   628   1648 

Daelaaalfied    repe 

Deacrlptora:      (•Satellitea    (Artificial 
Coaputera),    Prograaaiag    (Coapatera),    Sbjiellite 
networka. 


00 


IRDS 


OF 
HERO); 
)EVICES. 


AD-409  952  Div.      12,    22 

(TISTP/AM)    OTS   price   $1,10 

Ravsl    Ordaaace   Lab,,    Nbite   Oak,    Hd. 
GUIDED   MISSILE    PROPULSION    SYSTEM,    HAZA_ 
ELECTROMAGNETIC    RADIATION    TO   ORDNANCE    ( 
IF   CHARACTERISTICS    OF    ELECTRO-EXPLOSIVE 
Qaarterly   progreaa    rept.,    1    Jan-31    Mar   6^ 
31  Mar  63,    5p. 
Task   N0L443 

Daelaaalfied   repe^ 

Oescriptorst  (•Exploaivea  iaitiators, 
freqaeaey).  (•Guided  alssile  fuses.  Ex 
Initiators),  (•Kleetroaagaetic  fields, 
Hasards),  Seasitlvity,  Electric  bridge 
Resistaace  (Electrical),  Teaperatare,  #|iase 
skiftars.    Statistical   diatribatioaa,    P^^aera. 


iadio- 
Loaivea 


13.   INSTALLATIONS  AND 
CONSTRiJCTION 


AD-407  921      Div.   13 
(TISTP/RLG)  OTS  price  $6.60 

■assacbasetts  last,  of  Teck.,  Caabrldge. 
EVALUATION  OF  MODEL  TECHNIQUES  FOR  THE  INVESTI- 
GATION OF  STRUCTURAL  RESPONSE  TO  BLAST  LOADS, 
by  Harold  D,  Saitb,  Robert  N,  Clark  aad 
Rlckard  P,  Mayor.  Feb  63.  65p.  Rept.  ao.  R63  16 
Coatraet  0A59  146XA093 
DASA  1373  Uaelassifled  report 

Descriptors:   (•Straetaros.  Models),  (•Blast, 
Loadiag),  (•Structural  properties,  Matheaatieal 
aaalysls),  (•ConstructioB,  Tests),  Load  dis- 
tributioa.  Scale.  Pressare,  Steel,  Mire,  Coa- 
crete.  Materials,  Geoaetry,  Castiag,  lastra- 
■eatatioa,  Tiae,  Pkotograpklc  aaalysls,  Tables. 


A  stady  was  aade  of  stractaral  rasp 
loads  tbroagk  tke  use  of  structural 
evalaate  tke  related  aodellag  teeka 
respoadiag  doaes  of  Operatloa  Plaab 
aodeled  at  ooe  tweaty-flftb  scale  a 
steel  wire  aad  alcroconcrete.  Tbes 
field  tested  under  blast  wave  loadl 
at  overpressures  raaglBg  froa  80  ps 
jood  agreeaeat  was  obtalBod  betweoa 
prototype  stractare  in  both  failare 
aad  appearaace,  as  well  as  la  the  1 
tbe  failure-survival  pressares.  It 
tkat  witk  proper  coapllaaca  witk  tk 
laws  aad  adequately  accurate  fabric 
alqaes  tke  aodellag  of  tke  respoase 
to  dyaaalc  loads  eaa  be  quite  svece 
(Aatkor) 


oase  to  dyaaalc 

aodels  aad  to 
Iqaes.   Tke 
bob  were 
slag  alld 
e  aodels  were 
ng  eoBdltioBS 
1  to  20  psi. 

aodel  and 

aeekaai  sa 
ocatioa  of 

is  coaeladed 
e  siailltade 
atloa  teck- 

of  stractarea 
ssfal. 


AD-408  447     Div.   13 
(TISTE/CAM)  OTS  price  $2.50 

Naval  Civil  Eagineering  Lab.,  Port  Hueneae, 

Calif. 

BLAST  LOADING  OF  CONCRETE  BEAMS  REINFORCED  WITH 

HIGH-STRENGTH  DEFORMED  BARS, 

by  Rilliaa  A.  Keenan.   22  Apr  63.  98p. 

NCEL  TR  R  266  Unclaaaifled  report 

Deacrlptora:   (•Reinforced  concrete.  Steel, 
•Beaaa  (Structural),  Bleat),  Tenaile  preper- 
tiea,  Meckaaical  propertlea.  Ductility, 
Deflection,  Deforaatioa,  Load  dlatrlbatioH, 
Tkeory,  Teata.  Teat  equipaeat,  laatraaeatation, 
Siaulatioa. 

A  tkeeretical  atudy  aad  a  aeriea  of  beaa  testa 
were  aade  on  coacrete  aeabera  reinforced  witk 
klgk-atrengtk  deforaed  bare.   Tke  Influeace  of: 
(1)  tke  aaount,  yield  atrengtk  and  ductility  of 
tke  tenaile  ateel  and  (2)  tke  aaount,  location 
and  yield  atrengtk  of  the  coapreaaion  ateel  on 
the  atrength  and  ductility  of  a  concrete  beaa  ia 
diacaaaed.   Then,  the  influence  of  the  aaount  and 
yield  atrength  of  tenaile  ateel  on  the  atlffneaa 
of  a  beaa  ia  preaented.   The  ainiaua  yield-load 
factor  (ratio  of  the  beaa'a  atatlc  yield  realat- 
aace  to  tbe  atatlc  aerviee  lead)  required  to 
Halt  deflectieaa  to  any  given  aaount  ia  pre- 
aeated  aa  aa  eqaation  and  ia  plotted  for  various 
apaa-to-depth  ratioa.   In  tke  teata,  aixteea 
aiaply  supported  concrete  beeas  reinforced  with 
high-strength  deforaed  bars  (91,600  psi  yield 
atreaa)  were  aubjected  to  atatlc  aad  dynaaic 
unifora  loada  aad  their  behavior  obaerved.   Eight 
beaaa  were  conventionally  reinforced,  end  eight 
■ere  partially  preatreaaed.   Both  typea  of  beaaa 
were  aubjected  to  long-  and  ahort-duratlon  loada. 


et 


Division  13  -  INSTALLATK)NS  AND  CX)NSTRUCTK)N 


•■€•   t«  tfctcrala*   tfealr    raalllaaet   aa4   f   »tm*j 
tka  prablaa  of  aaltlpla-afeat  4aa«fa.      (Aathar) 


AD-i09    286  Div.      I3.    « 

(TlSTl/JBS)    01$  prlea  $9.10 

f»f.    Bvaat   aad   Robblaa,    Na«  York. 

STUDY    or    INTEKFACC   CHARACTERISTICS   FOR    ELECTRONIC 

ROOIPMSNT    IN   COMMAND   AND   CONTROL    rACILITIES. 

13  Apr    62.    1v.    Rapt.    ao.    SR87 

ISO   TDR63   iOI  Oaclaaiifiad    raport 


Sabcoatract    to   MITRE  Corp. 
Coatract   AF33   600   398S2. 


Badford,    Maai. 


Ooacriptarai      (aOadargroaad   stractaraa.    Coa- 
aaad   aad    coatral    ajrataaa).    ("Coaaaad   aad    coa- 
tral    ayataaa.    Oadargroaad   itraetarai).    Daalga. 
Caaatractioa.    Data   procaaiiag   lyitaaa.    Elac- 
troalc   aqalpaaat.    Naclaar   axplaaioaa.    Air   caa- 
ditlaaiag   aqalpaaat,    Vaatllatlea.    Dliplay 
ayataaa. 
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AO-A09  i32     OlT.   13.  12 
(TISTA/CEC)  OTS  prlca  $3.60 

Mltra  Carp.,  Badfard,  Haaa. 

PBOTOELASTIC  DETERMINATION  OF  BOUNDARY  STRESSES 

AROUND  TUNNELS  OF  VARIOUS  CROSS-SECTIONAL  SHAPES, 

by  Oaalal  Paat.  Marakall  Loitaaa  aad  C.  C.  Moa. 

21  Dae  61,  If.  SR36 

Caatract  Ar33  600  39852.  ProJ.  600 

ISO  TDI  63  379         Uaelasaifiod  report 

Daacriptara:   (*DBdargraiBd  atraetaraa, 
Straaiaa),  Goaf igaratlaa,  Coaaaad  aad  coatral 
ayataaa,  Laaaekiag  aitaa,  Naclaar  axplaalaa 
daaaga,  Laad  dlatribatlaa,  CoapraatlTa  propar- 
tlaa,  Blaaticlty,  Pkataalaatlcity,  Taailla 
prapartlet.  Hodol  taita,  Aaalyalt, 
Talaarabllity. 


coaeaatratiaa 
•-•actlaai , 
alastlclty  ara 
a  tkat  strata 
ary  aaasltiva 
oa  aad  tka 
a  ralaaa  af 
or  tka  caa- 
3.2A  -  6.10  for 
god  froa  1.07  - 
a.   (Aatkar) 


Al)-i09  i68     Div.   13 
(TISn/JBM)  OTS  prlaa  #17.00 

■aaaaekaaatti  last,  of  Toek.,  Caabrldga. 

DYNAMIC  STUDIES  OP  STRUCTURES  BY  MEANS  OF  MODELS, 

by  Harry  6.  Barrla,  Patar  Jaa  Pakl,  aad  Skyaa  D. 

Skaraa.  Sap  62.  2A1p.  Rapt.  aa.  R63  23 

Caitraat  IM49  U6ZZ029 

BASA  1320  Oaclaaaiflad  rapart 


Naaarical 

ralaas  af  atatie  strast 

factar  far 

taa  typical  taaaal  croa 

dataraiaad 

by  tka  aatkodt  of  pkoto 

profoatad 

borala.   Rotaltt  ladlcat 

dlttrlbatl 

aa  araaad  a  cavity  ara  t 

ta  its  erass-saetiaa's  eaaflgaratl 

dlraetiaa 

>f  tka  appllad  laad.   Tk 

tka  strata 

caacaatratloB  factort  f 

flgaratioa 

coatidarad  raagat  froa 

aaziaaa  caaprassiva  strass  aad  raa 

2.18  far  tka  aaxiaaa  taaaila  atras 

Oateriptortt   (•Straetarai,  Loadiag  (Maekaa- 
lea)),  (vMadalt  (Siaalatiaaa,  Straetarat), 
(*Laadiag  (Mackaalea) ,  Stractaraa),  Baaaa 
(Straetarai),  Taat  aqalpaaat,  Callalaaia 
plattiet,  Straetarai  proportiat.  Medal  taata, 
Batkaaatlaal  aadala,  Blaat,  Matarialt,  Tkaary, 
■aaafactariag  aatkada,  Braasa,  Pkoapkoraa 
allays,  Maekaaieal  propartiaa,  Laad  dittrl- 
batloa.  Steal,  Dyaaaies,  Caaaatrie  faras. 
Stresses,  Aaalysaa,  Eqaatleas,  Daapiag, 
Oaforaatioa,  Tablaa. 

Batariala  aad  taekaiqaaa  tkat  aaa  be  aaad  ia 
aedal  stadlea  af  atraetaraa  aadar  blast-type 
loada  are  laToatlgatad.   Tkeae  aatarlala  are 
aaleeted  oa  tke  basis  of  tkeoretieal  eeaaldera- 
tieas,  aad  tkelr  aaafalaaas  is  deaeastrated  by 
aaaaa  ef  actaal  aedel  atraetare  tests  wklch  era 
aeapared  to  prototype  tests.   Tke  tkeory  ef 
straetarai  aodela  ia  raTloaad  aad  exteaded  te  a 
Tery  goaeral  fera,  wltk  eapkasls  ea  tke  basic 
diffareaeaa  ia  tka  approaek  saitable  for  aaalysls 
by  aaaaa  ef  tke  aatkeaatical  aedel  aad  tke  pkya- 
iaal  aedal  raapeetlTOly.   A  deacriptiaa  of  tke 
geaaral  prapertias  ef  a  atraetare  ia  falloaod  by 
a  diaaasieaal  aaalyala  laadiag  te  a  eoaparisoa 
bataaea  aedel  aad  pretotype.   Tke  erlteria  far 
aaapatibility  bataaea  aedel  aad  pretotype  aata- 
rlala ara  derived  ia  detail.   (Aatkar) 


AD-409  523     Di».   13.  U 
(TISTE/OHD)  OTS  price  $16.00 

Mastachasetts  last,  of  Teck.,  Caabridge 
THE  RESPONSE  OF  SOILS  TO  DYNAMIC  LOADINGS.  EFFEC- 
TIVE STRESS  VERSUS  STRENGTH.   SATURATED  FAT  CLAY, 
by  Arekia  Merrill  Riekardsoa,  Jr.  Apr  63,  1v. 
lept.  ao.  16 
Caatract  DA22  079eag224.  ProJ.  63  20 

Uaclassified  report 

DeserlDterst   ('Stresses,  Clay).  (•Clay.  Defor- 
aatloa).  (•CoapresslTe  properties.  Clay).  Test 
aotkods.  Pressare.  Porosity.  Mater,  Meckaalcal 
properties.  Matkeaatlcal  aaalysls. 
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tarated  clay 
lea  teats  aero 
eag  speciaeaa 
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AD-i09  599     Dl».   13 
(TISTP/RL6)  OTS  price  $i.60 

Hervard  U.,  DIt.  of  Eagiaeeriag  aad  Applied 

Pkyslcs,  Caabridge,  Mass. 

UNSTMMETRICAL  B0CELIN6  OF  THIN  SHALLOW  SPHERICAL 

SHELLS. 

by  Nal-Ckiea  Haaag.  Mar  63.  29p.  Teckalcal  report 

ao.    15 

Coatract    Noar186602 

Oaelaasifled    report 
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Deaeriptorsi   (•Defaraatiaa,  Tkeory),  <*8trae- 
taral  skella.  Spkeres) ,  Preaaare,  Daflpetiaa, 
Naaerieal  aetkadt  *  preeedares,  Naaer  ileal 
aaalysls,  Iqaatieaa.  Tkiekaass.  Stresiks,  ■•- 
aeatt,  Skear  atraaaas,  Paaetieaa,  Difrareatlal 
eqaatleas,  Differeaea  eqaatlaaa,  Boaa  lary  valae 
prebleaa. 


Hag  af  elaajtM 


MATERIALS  (NON-METALUC)  -  Division  14 


A  tkeoretieal  btady  ef  baeklj 

skallea  spkerieal  akells  aadar'aaifera  ^toraal 
praasara  is  presaated.   Per  aafficieatl^  large 
dafleetiea,  daforaatiaaa  ef  seek  skollsaro  aet 
proportioaal  to  tko  applied  pressare.   t|io  akell 
deforas  axlsyaaot rieally  aadar  safficie*tly  low 
pressare.   Tko  preblea  ef  axiayaaatricei  saapplag 
kaa  baea  aelved  by  differeat  aaaaricel  «atkods 
aad  tke  roaalts  agree  wltk  oeck  otker.   tko  baek- 
llag  preaaaras  ebtelaod  ia  sack  a  aaaaei' 
kigk  as  caaperod  witk  exporiaeatal  raaa:  I 
taiaed  ia  Raforeaees.   laitial  iaparfoci  ( 
tke  akell  aad  aasyaaatrleal  backliag  an 
te  be  tke  soarcea  ef  tkls  discrepaaey  b< ti 
axisyaaetrieal  backliag  tkeory  aad  expei 
(Aatkar) 


14.   MATERIALS  (NON-METALUC) 


AD-^07  739     DlT.   U 
(TISTM/OON)  OTS  price  $1.60 


Coaaral  Dyaaalct/Coarair ,  Saa  Diego,  Ca 
SALT  SPRAY  CORROSION  RESISTANCE, 
by  L.  A.  Mappat,  R.  H.  Vklddaa,  aad  H. 
Satkerlead.  27  Dee  56.  15p.  Rept.  ae.  8* 
Coatraet  AF33  657  8926 

Uaelattlfiad  rep 

Report  ea  Material,  Fiaitket  aad  Ceatia( 
Plgaaats 

Oaieriptorii   (*Cerrosioa  lakibltloa. 


are  tee 
ta  eb- 
laaa  ef 

proaaaed 

aaea 
aeat . 


f. 

6  167 
ft 


r 


Priaar 


^kro- 
aatas),  (•Plgaeats,  Ckroaetes).  (*Ckr<j«ates, 
Plgaeats),  (*Paiat  prlaers.  Corrosioa  {takibi- 
tiea').  Salt  spray  tests.  Steal,  Alaaidla  alloys. 
Magaaaiaa  alloys,  Ziae  alleys.  Staialdis  steel. 
Potassiaa  coapoaads,  Zlae  eoapoaads.  (aieiaa 
eoapoaads,  Bariaa  coapoaads.  | 

Five  plfaaata,  petaasiaa  xiae  ekreaata)  ^eleiaa 
ekroaate;  stroatiaa  ckroaate;  beriaa  cbi*«aate; 
aad  slac  tetroxyckroaato,  were  iaeorporatad  wltk 
two  differeat  palat  vekielot,  aa  alkyd  ^asia  aad 
■  eoaaaroaa  -  ladeaa  rosia  rekiele,  salMbla 
drlori  aad  tolToatt,  aad  applied  to  clad  7075-T6 
alaalaaa  alloy,  AZ31 .  Coaditioa  H  aagaeslaa  alloy, 
aeraallsad  A130  tteel,  aad  aaaaeled  Typa021 
ttalalett  tteel.   Tke  tovorel  taaplet  wq»e  ex- 
peted  to  20;t  salt  tpray  expotara  for  1 5d()  koart 
to  obterTO  woigkt  lottet  reialtiag  froa  tke  cor- 
rotloa  expotare.   Tke  weigkt  loti  data  ilowad'tke 
offoctlToaett  of  tke  five  pigaeatt  wkea  4ppiiad 
to  tteel  aad  aagaetiaa  alloy  raaked  ia  tka  order 
tkay  are  aeatioaed  ebove.   Tkess  priaori  foraa- 
lated  wltk  alkyd  resia  aaklele  perforaodj  better 
wkea  applied  to  alloy  ateel  aad  aagaeslM  alley 


tkaa  tkese  foraalatad  witk  tke  eaaaroaa 

resia.   (Aatkar) 


A0-i07   796  DlT.      U,    i,    30 

(TISTM/OON)    OTS   prlee  $1.00 

Polaeeat   lae.,   Blaa  Ask,   Okie. 

INORCANIC    PHOTOTROPIC    MATERIALS    FOR   HI«H 


••  ladeaa 


COMPUTER  MEMORIES, 

Rapt,  far  1  Jaa  61-31  Dee  62. 

by  Riekard  ladlar.  Mar  63.  33p. 

Coatract  AF33  616  7333,  PraJ.  7062.  Task  706201 

ASD  TDR63  172         Oielasaifiad  report 


Oeseriptersi  (•Optleal  aaterie 
eoapeaada),  (•Optical  eeatlaga, 
poaads).  (•Plaoroseoaca,  Optica 
(•Caapatar  storage  deTiees,  Opt 
(•Color  eeaters,  Coapater  atara 
Syatkeaia  (Ckaalatry),  Pketeekei 
eoapeaada,  Oxidea,  Silieoa  coap 
idea,  Ckaaieal  raaetleas,  Sodiu 
Beratea,  Hydroxides,  Carboaatos 
Class,  Bariaa  eoapeaada,  Calclai 
Flaorider,  Atoaie  eaergy  loaela 
eoapeaada.  Litkiaa  eoapeaada.  .S 
tlaaa,  Tablaa. 


la,  laergaale 

laergaale  eoa- 
1  aatarlala). 
ie|l  aatarlala), 
ga  devieea)  , 
aistry,  Berea 
oaads,  Diox- 
a  coapoaads, 

Pkospkataa, 
a  eoapoaads, 

Petaasiaa 
alfatas,  Addi- 


Resalta  ef  a  eeatiaaiag  rasaarek  pregraa  la  tke 
ayatkesis,  eaalaatioa  aad  applleatiea  ef  laer- 
gaale *?'    eeater  type  pketotrepie  aystaas  for 
aaa  ia  bl-eptle  kigk  deaaity  atarage  aadla  fer 
eeapater  aeaeriea.   Tke  raaalta  ef  aa  axteaslT* 
ayatkeaia  aad  aralaatiea  pregraa  te  prepare 
syatkatie  kaekaaaita  type  aaterials  aad  teaa- 
breseeat  glaas  aaterials  ara  givaa  aloag  aitk 
aeae  applleatiea  ceacapts.   (Aatkar) 


A0-i07  801     DlT.   U 
(TISTM/OON)  OTS  price  $2.60 

Geaaral  Dyaaaioa/CoaTair,  Saa  Diego,  Calif. 

STATIC  AND  PATI60E  STRSN6TH. 

by  E.  Sekiff,  J.  P.  MeNally,  aad  M.  B.  Mis*. 

30  Sap  57.  25p.  Rapt.  ae.  8926  161 
Coatract  AP33  657  8926 

Uaelaaaifiad  report 

Report  ea  Material  -  Traiaparaaey  -  Plastic  - 
Plexlglaa  55. 

Deseripterai   (•Aerylie  rosiaa,  Maekaaieal 
propertiea),  (•Plaatlea,  Maekaaieal  prepartiea). 
Fatigae  (Meekaaies) ,  Taaaila  prapertiaa.  De- 
foraatiea,  Practara  (Meekaaies).  Tests. 
Stresses.  Loadiag  (Meekaaies) .  ixpariaaatal 
data. 

Static  taaaila  aad  aeteked  taaaila,  taaaila 
fatigae,  crack  propagatiaa,  edge  atta«kaeat  aad 
skeer-eat  teats  were  aada  aitk  biaxially 
streteked  (70)t  epprox.)  Ploxiglas  55.   Tka  test 
data  raaaltiag  froa  teats  at  -50.  75  aad  195  F 
are  givea  ia  tabalatioaa  aad  ekarta.   (Aatkar) 


A0-i07  815     DlT.   U.  9 
'TISTM/AM).  OTS  prlee  $3.60 

Goaerel  Dyaaaies,  Part  Martk,  Tex. 

HOT-FLOH  CHARACTERISTICS  OF  IRRADIATED 

POLYETHYLENE, 

by  E.  6.  Priti  aad  P.  M.  Jekasea.  15  May  63.  33p. 

NARF63  IT;  MR  N300 

Caatract  AF33  657  7201 

Uaelaaaifiad  report 

Deacripterat   (•Pelyotkyleao  plesties,  Caaaa 
raya),  (aGaaaa  rays,  Polyotkyloae  plaatlea). 
Viscosity.  Test  aotkods,  Absorptioa,  Radiatiea 
daaage.  Dosiaotara. 


JDENSITX 


0.55   la.   dlaaatar  by  0.137  la. 
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Division  14  -  MATERIALS  (NDN-METALUC) 


thick,  «*r«  irradiated  ia  air  in  the  groand  test 
raactar  ta  five  dlffaraat  faaaa-rajr  date  laveli: 
2.2  X  10  ta  the  8th  pa«ar,  i.72  x  10  ta  tha  8th 
^aaar.  1.6i  x  10  ta  tha  9th  pa«ar.  i.99  x  10  ta 
tha  9th  pa«ar,  aad  1.33  x  10  ta  tha  10th  pawer 
args/ga(C)  plat  tha  dasa  iaparted  by  the  assa- 
ciatad  aaatraa  flax.   After  irradiatiaa,  the 
■aaplas  ware  eaaprassad  ia  a  parallel-plate  plai- 
taaatar  aader  ceattaat  lead  af  260  f   far  a  perlad 
af  flvr  ■iaatat.   Tha  thiekaaia  aad  tha  diaaater 
af  tha  extraded  laaplai  Ware  ■aaaarad  at  75  f   aad 
faaad  ta  be  earrelated  with  the  absorbed  gaua- 
fy   daaa  ia  a  aaBaar  daaerlbed  by  two  eapirlcally 
derived  eqaatiaat.   Aa  avalaatiaa  af  the  radia- 
tloB-iadacad  ehaaga  ia  Tltceiity, r|  ,  af  the  disks 
shaaed  that  tha  daaa  ragiaa  where  rf    departs  fraa 
liaearltjr  is  eaiacideat  with  the  aast  saasltiva 
regioa  af  raspaaaa  ia  tha  hat-flew  characteris- 
tics  10  ta  the  8th  pawer  -  1.5  x  10  to  the  9th 
power  erg/ga(C)  .   Tha  resalts  saggest  that  ia 
this  dase  regioa,  the  described  experlaeatal  pra- 
cadare  aay  be  asefally  eaplayad  far  dasiaatric 
parpasas.   (Aathar) 


AD-A07  936 
(TISTM/IJH) 


DlT.   U,  26,  7 
OTS  price  $1.10 


Paraiga  Tech.  Oiv.,  Air  Force  Sjrsteas  Coaaaad, 

■right-Pattarsoa  Air  Farce  Base,  Ohio. 

NEN  GLASS  FOR  HICH-V0LTAG8  INSULATIONS, 

by  L.  A.  Zhaaiaa  aad  N.  A.  Tiayakov.  30  Apr  63, 

8p. 

FTD  TT  63  256 

Oaclassifiad  rapart 

Traas.  froa  Isvastiya  vysshikh  achebaykh  zava- 
daaiy.  Eaergetika.  aa.  7,  pp.  51-55.  I960. 

Oaseriptarst   (•Glass,  Electric  iasalatioa), 
('Electric  iasalatiaa.  Glass),  Ceraaic  aate- 
rials,  Maaaf actariag  aathods,  Processiag, 
■achaalcal  praperties,  Chaaical  prapertias. 
Electrical  praperties. 

Taehaalogieal  research  produced  glasses  saitabla 
for  ■aaafaetura  of  high-rolta^a  iasalatars. 
Abaadaat  aad  iaaxpaasiTa  aatarials  sarva  aa  raw 
aatarial  far  thaaa  glaasas.   Fiaal  rafiaaaaat 
aad  salaetiaa  af  staadardiaad  eaapasitiaas  aast 
ba  carried  aat  dariag  tha  aaaafactariag  af  test 
batches  af  high-valtage  iasalatars.   (Aathar) 


AO-407  962 
(TISTi/BB») 


OiT.   U,  17 
OTS. price  |5.60 


fiaaaral  Blaatrle  Ca. ,  Schaaactady,  N.  Y. 

TailMIONIC  EMISSION  FBOH  METAL  CRYSTALS  IN 

ALKALI  METAL  VAFOBS. 

by  H.  F.  Rabatar  aad  P.  L.  Read.  May  63,  5^p. 

Seiaatifie  rapt.  aa.  2 

Caatract  AF19  604  8424.  PraJ.  8659.  Task  865902 

APCRL  63  451 

Oaclassifiad  report 

Dasariptarst   (*Hatallie  crystals,  Theraieaic 
aaiasiaa),  (•Vapars.  Alkali  aetals).  Molybdaaaa, 
Nickel.  Nlabiaa,  Taatalaa,  Taagstaa,  Rhealaa, 
Niabiaa  aaaipaaads,  Carbidaa,  Casiaa,  PataaaiaB, 
labldiaa,  Vapar  prassaras.  Teaperataras, 
Sjwmttxj   (Cryatallegraphy;,  Crystal  lattices. 
Elaetraas,  laas.  Microscopy.  Crystal  strac- 
tara,  ^lagla  arystals.  Spheres. 
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AD-408  003 
(TISTM/BRM) 


OTS 


>iv.   14 
price  |1.60 


Fareiga  Tech.  Oiv.,  Air  Force  Systeas  Coaaand, 
Hright-PattersoB  Air  Force  Bate,  Ohio. 
OBTAINING  AND  1NVES7IGATI0N  OF  SOME  PROPERTIES 


OF  THE  DISILICIOE 
by  I.  S.  BrokhiB, 
3  May  63,  18p. 
FTD  TT63  120 


MOLYBUENUM, 

S.  Zolotarev  aad  others. 


Uaclassifiad  repart 


Traas.  froa  Vsasoiusayi  Naachao-Ist ledovatedskii 
lastitut  Tverdyak  Splavov,  Sboraik  Trudov,  No.  2, 
pp.  24-36,  1960. 

Oescriptorsi   (•Molybdeaaa,  Silicides).  Crys- 
tal stracture.  Crystal  latticet,  Molybdeaaa, 
Silicaa,  Phase  studies.  Solubility,  Mechaaical 
properties.  Refractory  coatiagt,  Carboa, 
Syathetit  (Cheaistry).  Microstr uct are,  Hardaess, 
Theraal  ceadactlvity. 


AD-408  345 
(TISTM/OON) 


Oiv.   14,  8,  26 
OTS  price  |6.60 


Airtroa  Inc.,  Morris  Plaias,  N.  J. 

DEVELOPMENT  OF  A  FERRITE  MATERIAL  FOR  A  HIGH 

POVER  PHASE  SHIFTER  AT  S-BANO. 

lateria  developaeat  rapt.  aa.  4,  18  Jaa- 

18  Apr  63. 

20  May  63,  67p.  Rapt.  ao.  R11  421 

Caatract  N0bsr87388 

Uaclassifiad  report 

Oescriptorsi   (•Ceraaic  aatarials,  Ferrites) , 
(•Ferrites,  Phase  shifters),  (•Phase  shifters. 
Materials),  S  baed.  Porosity,  Flaae  sprayiag. 
Hot  worklag,  Iroa  coapouads.  Oxides,  High 
teaperatura  research.  Microwaves,  Magaetisa, 
Microwave  frequency. 

NaaeroBs  batches  of  coapositiaa  4  i 
prepared  asiag  coBveatiaaal  ceraaic 
The  aaouat  of  ailliag,  caleiaiag  ta 
aad  firiag  cycle  were  varied.  Saap 
variaus  treataaats  were  thoroughly 
Several  batches  of  coapositioa  4  wa 
sprayed.  Fifteea  flaae  sprayed  saa 
pretied  ia  the  saall  hat  press.  Ho 
suaber  28,  yielded  a  aatarial  with 
ties  siailar  to  TT-414.  This  was  t 
fiae  aatarial  cellaeted  ia  the  wate 
felt  that  af  all  the  flaae  sprayed, 
aatarials  this  aatarial  showed  the 
•t  aaetiag  the  ceatract  specifieati 
hydraalie  systaa  was  coapleted  oa  t 
press  aad  a  6  x  1  x  I/4  iaeh  saapla 
fally  hat  pressed.   (Aathar) 
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*0-408  392     Div.   I4 
(TISTM/AM)  OTS  priea  $1.10 

Material  Labs.,  Paget  Soaad  Naval  ShipyaiA, 
Breaertoa,  Rath.  ' 

MARINE  LAMINATING  PROPERTIES  OF  SELECTED  tOOO 
SPECIES.   OUTDOOR  EXPOSURE  ALASKA  YELL^H  CEDAR. 
(CHAMAECYPARIS  NOOTKATENSIS)  HESTERN  LARCI 
(LARIX  OCCIDENTALIS). 
Pragress  rapt., 

by  R.  F.  Baglaad  aad  E.  Stahl.   Juae  63.  jp. 
PSNS  ML  E412L3         Uaclassifiad  rapai  1 


MATERIALS  rwON-METALUC)  -  Division  14 

Descriptors:   (•Crystal  lattices.  X-ray  diffrac- 
tion analysis),  ('X-ray  diffraction  aaalysis. 
Crystal  lattices),  Pelyethyleae  plastics. 


Oescriptorsi   (•Rood,  Laaiaates) ,  Adhai 
BoBdiag,  EaviroaaaBtal  tests.  Plywood. 


Rood  laaiaates  of  Alaska  yellow  cedar  aad 
wasters  larch,  adhesive  beaded  with  three 
aercial  pheaol  rasorciael  foraaldehyde 
aeetiag  MIL-A-397B,  cured  at  I50  to  154  f 
6  hours  (ceater  glueliaa  teaperatura),  a 
exposed  to  outdoor  weathariag  for  durabil 
study.  Evaluatioas  at  10  to  11  aad  17  to 
Boaths  show  higher  glueliaa  delaaiaatioa 
abserved  after  4  to  5  aoaths  exposure. 
Alaska  cedar  laaiaates  show  coasidarably 
delaaiaatioB  than  larch  laaiaates.  Outd 
exposare  is  davelopiag  greater  delaainat 
either  the  preseatly  specified  12-day  tes 
proposed  >hour  test,  bat  tha  laaiaates 
coasidered  to  be  ia  satisfactory  coaditia 
(Authar) 
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AO-408  431     Div.   U 
(TISTM/BRM)  OTS  price  $7.60 

Aaericaa  Oil  Co.,  Rhiting,  lad. 

DEVELOPMENT  OF  GREASE  LUBRICANTS  FOR  HIGH  |rBH- 

PERATUKE  BALL  AND  ROLLER  BEARINGS  OF  ELEcinRICAL 

EQUIPMENT, 

by  K.  R.  BaatiBg,  R.  G. 

H.  H.  Sellel,  aad  T.  P. 

Contract  AF33  616  7597, 

RADD  TBbO  557,  pt .  3 


Gartt,  F.  K.  KawaNara 

Traise.  May  63, 
PraJ.  3044,  Task 
Uaalassified  rep 


Descriptorti   (•Beariags,  Lubricaats),  KhLabri- 
caatt,  Beariags),  Ball  beariagt.  Roller  ^ear- 
iaga,  Greates,  High  teaperatare  retearcii.  Elec- 
trical equipaeat,  Lubricaat  additives,  fiolyaert, 
Siloxaaes,  Silicoae  plastics,  Photphoro^t  coa- 
pouads, Nitragea  ceapouadt,  Titaaiua  coBBouadi, 
Dioxides,  Phosphoaitrile  chlorides,  Syailiesis 
(Cheaistry). 
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AD-408  443     Div.   14,  30,  25 
(TISTM/AM)   OTS  price  •3.60 

Polyaer  Research  last.,  U.  of  Mass.,  Aahafbt. 

THE  DETERMINATION  OF  BIAXIAL  ORIENTATION  If  X-RAY 

DIFFRACTOMETRY, 


by  C.  Richard  Desper. 
Caatract  Naar335701, 


10  Sep  62,  1v.  TR  5 
PreJ.  NR356  378 

Daclaasifiad  repar 
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AD-408   618  Div.      14.    17.    32 

(TISTM/AM)    OTS  price  $5.60 

Lockheed   Aircraft   Corp.,    Sunnyvale,    Calif. 

COMPOSITE    MATERIALS:       AN   ANNOTATED    BIBLIOGRAPHY, 

SUPPLEMENT    I. 

Rept.    for   Sep   62-JuBe   63, 

Coap.    by   Helea   M.    Abbott.    June   63,    50p.    SB63  49t 

5  10  63  22 

Unclassified  report 

Descriptors:   (•Bibliographies,  Coaposite 
aaterials),  (•Coaposite  aaterials.  Bibliog- 
raphies), Plastics,  Filaaent  wound  construction, 
Fibers,  Reinforcing  aaterials.  High  teaperature 
research.  Coatings.  Metals,  Glass  textiles. 
Metallic  textiles.  Refractory  aaterials,  Ceraaic 
aatarials. 

This  annotated  bibliography  contains  90  selected 
references  pertaining  to  coaposite  aaterials. 
Space  flight  and  supersonic  aircraft  have  aade 
great  deaands  for  coaposite  aaterials  that  can  be 
used  for  applications  that  require  perforaance 
characteristics  not  obtsinable  with  conventional 
aaterials.   These  references  were  selected  as 
suppleaent  aaterial  to  a  previous  report;  Coa- 
posite Materials:   An  Aanotated  Bibliography, 
Lockheed  Missiles  &  Space  Coapaay  SB-62-5e, 
February  1963.   This  search  covered  the  period 
froa  Septeaber  1962  to  June  1963.  (Author) 


AO-408  627     Div.   U.  10,  25,  15 
(TISTA/VGR)  OTS  price  t1.60 

Ballistic  Research  Labs.,  Aberdeea  Proviag 

Ground,  Rd. 

ANALYTICAL  RELATIONS  BETMEEN  CONSTANTS  FOR 

GENERALIZED  VOIGT  AND  RAXRELL  VISCOELASTIC 

MODELS. 

by  A.  S.  Elder.  Fab  63.  15p. 

ProJ.  1A222901A211 

BRL  Maao.  Rept.  ao.  I46O   Uaclassifiad  report 

Descriptors:   (•Viscoelasticity.  Mathaaati- 
cal  aaalysis),  (•Rocket  propellaats,  Mechaai- 
cal praperties),  OiffereBtial  eqaatioas. 
Butyl  rabbars. 

A  aethod  of  calcalatiag  the  coastaats  of  a  Max- 
well aodal  froa  the  coastaats  of  the  corres- 
poadiag  Voigt  aadel  is  gives.   The  derivatiea  is 
based  oa  residue  theory  aad  the  partial  fractioa 
axpaasioa  of  the  traasfar  faactioBS.   As  aa  ex- 
aaple,  coastaats  far  a  10-eleaaats  Maxwell  aodal 
are  derived  fraa  tha  ceastaats  af  a  10-alaaaat 
Voigt  aodal  ased  to  appraxiaata  the  aechaaical 
properties  of  polylsobatyleaa  at  25  c.   Foraalas 
for  tha  creep  aad  ralaxatiaa  faactioas  are  also 
glvaa.   (Aathar) 
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Divlflion  14  -  ICATSRIALS  (NON-METALLIC) 


A0-40S  731  Oiv.      U.    17 

(TISTM/AM)    OTS   prl**   $1.60 

6«i«ral   Oyaaaiei   AitrMavtiet.   Saa  Diago,  Calif. 

COMPILATION  or  6INIIAL  OYNAMICS/ASTIONAUTICS 

■ATBIIALS   IKSIAICIi  DATA. 

Rapt,    far  1  Mar  61-27  May  63. 

by  Caarfa  Yoaaf  aa4  IUIiar«  Klia|«r.      28  Hay  63. 

^3p.   lapt.    aa.   A63  0034 

Caa tract  Ar33  616  798i,   PraJ.   62  6899  73t1. 

Talk    73«103 

ASICI  Ta63  15         Oaalasaiflad  rapart 

Daaarlptarai   (•Blbllagraphlaa,  Matarlala), 
(•■atarlala,  llkllafraplilaa) . 

Tkia  aaatraat  ra^airaA  Caaaral  Oyaaaiaa/Aatra- 
aaatlaa  ta  faralab  tka  Aaraaaatlaal  Syataaa 
OlTislaa  «ltk  kltkarto  aapabllakad  aatarlala 
prapartlas  data  «klek  kad  baaa  davclopad  la  eaa- 
■aatlaa  «ltk  eaapaay-ipoaiorad  ■atarlala  raaaarek 
atadlaa,  aad  la  eaaaaetlaa  wltk  aareapaea  raklela 
raaaarek,  davalapaaat  aad  pradaetioa  pragraas. 
By  okltkarta  aapabllakad*  •  was  aaaat  data  aklck 
kad  aat  baaa  pakliakad  la  tka  apaa  lltaratara,  ar 
aklek  kad  aat  baaa  laeorporatad  lata  raparta 
■kiak  vara  aldaly  diiiaaiaatad  to  goraraaaat 
agaaelaa  aad  atkar  aareapaea  eoapaalas.   Tka 
Pkaaa  I  partlaa  af  tka  eeatract  eerarad  tka  ra- 
partlag  af  aatarlala  prapartlas  data  dascrlbad 
abera.   Tka  Pkaaa  II  partlaa  laaladad  brief 
deserlptleaa  af  tka  atataa,  ekJaetlTas.  roaalts, 
aad  eeaelaalaaa  af  aatarlala  raaaarek  atadlaa 
■Bdervay  at  Geaaral  Oyaaalea/Astreaaatlea  darlag 
tka  ceatraetaal  period,   laay  af  tkase  eoapaay- 
spoaiered  pregraas  «are  eeaplatad  darlag  tka 
aaatraataal  parlad  aad  raparta  eavarlag  tkase 
atadlaa  aara  faralskad  te  tke  Aeroaaatlcal 
Syataaa  DUlalaa.   (Aatkar) 


AO-^08  733     Dlv.   U.  30 
(TISTI/EJH)  OTS  prlea  $8.60 

Leakkaad  Aireraft  Carp..  SaaayTale,  Cellf. 

■ANUFACTUIING  ICSEAICR  INVISTICATION  -  NON- 

DBSTtnCTIVE  TESTIMC.  INSPECTION  -  PYIOLYTIC 

dAPHITE. 

Flaal  rapt., 

by  L.  S.  ■eCellaa.  6  Jaaa  62,  89p.  lept.  ao. 

ni228  05 

Daalasslflad  report 

Oaserlptorsi   (*Grepklte,  Noa-dei traetlTO  test- 
lag),  (•lefraetery  aateriels.  Nea-dastraetlTa 
teatiag).  (•Noa-daitraetlTa  testlag,  lafreetary 
aatarlala).  Test  eqalpaaat.  Teat  aetkods. 
Oltrasoale  radlatlaa,  ladlagrapky.  X-ray  dlf- 
fraatloa  aaalysls,  Electric  carroats,  Tkeraal 
radlatlea.  Flaareseeaea.  lafrarad  radlatiea, 
laatraaaBtetloa,  Saaad,  Meeksalcal  propartloa. 
■lerostraetara.  Stresses,  Sarfaea  properties, 
rredaetloB,  Qaallty  eoatrel. 

Tbis  lavestlgetlea  akJeetlTely  exteads  certala 
aaa-destraetlTe  test  aetkods  te  laclade  pyrolytle 
grapkita  as  oae  of  tke  aawer  aatorlals  tbat  aea 
be  readily  exaalaed  by  tkese  aetbodi.   Eack  of 
tke  aetkods  ased  Is  described  aad  basic  coacepts 
releted  to  tke  apparatas  aad  teekalqae  iarelrod 
are  rerlowod.   Coaalasloas  are  at  folloasi   (l) 
peaetraat  laspectloa  is  a  rapid  aetkod  of  dater- 
alalag  ceaaeeted  sarfaee  stractara  dlseaBtlaai- 
tiest  (2)  tke  sealc  aetked  is  aet  a  reliable 
teekai^ae  for  leeatiag  iataraal  flaws;  (3)  altra- 
aoale  exaalaatlea  is  tke  optiaaa  aetked  for 
deteralaatlea  of  lateraal  diseoBtiaaltlas;  (i) 
radlograpky  la  tke  optiaaa  aatkod  for  aadale 
ekaraetorlstics  aad  aicro-stractaro  doteraiaa- 


tloa;  (5)  tke  X-rey  diffractiea  aetked  Is  tke 

optiaaa  aetkod  for  lateraal  stress  oTelaatioas; 
(6)  tke  Eddy-Carreat  aetkod  is  tke  optiaaa  for 
deteralaatloa  of  parallellsa  of  layer  plaaes; 
Bad  (7)  tboraal  gradloat  aotkeds.  for  aso  oa 
pyrolytle  graphite  oxaalaatleas.  are  aet  yet 
safflcleatly  deTolopetf.   lesalts  appear 
aacoaraglag.   (Aathor) 


AD-i08  73A     Dir.   U,  17 
(TISTN/AKS)  OTS  price  |1 .  60 

IIT  Roaoarck  laat.,  Cklcago.  111. 

PIBER-REINFORCED  KTALS  AND  ALLOYS. 

Blaoathly  ropt.  ao.  7.  i   Apr-i  Jane  63, 

ky  K.  Farrell  aad  N.  I.  Parikh.  I   Jaly  63.  8p. 

lept.  ae.  tU^    7 

Ceatract  N0«  62  06;oe 

Oaclassiflod  report 

Ooscrlptorst   (•Rolaforelag  aatariela.  ■etellle 
textiloa).  (•Berylllaa,  Fikers),  (•Ceapesita 
aateriels.  ■etallic  textllea).  Elasticity, 
Kxtraaiea.  Alaaiaaa  alloys.  Powder  aotela, 
Sarfaco  propertiea,  Fractara  (■eckaalca), 
Teasile  properties.  Ret  werklag,  Alaaipaa, 
Dactillty,  Blcrostractare. 


AD-i09  000     01 r.   U 
(TISTl/AB)   OTS  price  11.60 

Ceatral  Laboratory  T.  N.  0..  Delft  (Netkorlaads) . 

MECHANICAL  PROPERTIES  OF  HIGHLY  FILLED  ELASTOIBIS. 

II.  APPENDICES. 

Apr  63.  I5p.  Tack.  rept.  aa.  2 

Caatraets  N62558  2822  aad  N62958  32i3 

Oaelaasifiad  report 

Deserlptersi   (•Klasteaers.  ■eckaaical  preper- 
tiea).  Particle  alia.  Deaalty.  Syatkatic  lakker, 
laaeyeaato  plaatics.  Absorptloa  (Pkyaleal).  Lew- 
teaperatara  reaaerck.  Shear  stresses.  Cklerldoa. 
Sadlaa  coapoaads,  Hardaess.  Experlaeatal  data. 
Orgaaia  salToats. 

Ceateatai   laflaaaee  of  partiele  siae  aad  aeateat 
af  filler  ea  taaalla  properties  ead  skear  aedall. 
■achaaleal  properties  of  highly  filled  elestoaers. 
II.  Appeadleea.   Cerrelatlaa  ketweea  deaalty  aad 
ceapositloa.   Swelllag  la  aalveata.   Naaarlcal 
data  af  dyaaaic  aeckealcal  aeaaaraaaata  af  skaar 
aedall. 


AD-i09  OiO     01 V.   U 
(TISTl/AB)  OTS  priee  $1.60 

Ferelga  Tack.  Dlr..  Air  Force  Systeas  Coaaaad. 
Mrlgkt-Pattersoa  Air  Force  Base,  Ohio. 
POPPED  PRRLITB  AND  ARTICLES  BASED  THEREON. 
9  Bay  63.  Up. 

FTD  TT63  354         naclassified  report 

Traas.  frea  Akadeaiye  Stroltel 'stral  Arkkltektary 

OSSI.  Kiev.  pp.  1-10.  1961. 

Descriptorst   (•Saad.  Heat  treetaeat).  Baterial 
feralag,  Boldlag,  Tkeraal  iasalatiaa,  Acaastlc 
iBSalatloB. 


AD-409  056     DIt.   U.  17 
(TISTR/BRN)  OTS  prlea  11.10 

Ferelga  Tack.  Dlr.,  Air  Force  Systeas  Coaaaad, 

Rrlgkt-Pattaraaa  Air  Farce  Base,  Okie. 

GLASS  LDBRICATION  FOR  HOT  BACHINING  OF  HRTALS. 


MATERIALS  (NON-METALUC)  -  Division  14 


ky  E.  L.  KeTaloT.  V.  A.  Ryaber,  I.  V.  FoaMike 

aad  etkera.  10  Apr  63.  3p. 

FTD  Rept.  aa.  TT62  1790    Oaclaaalfl 


lad  riLart 


Traaa.  fraa  Raaaiaa  Peteat  aa.  148190.  (Aktol.  aa. 

743041/23-5).  pp.  1-2.  29  Aag  61.        ~ 

Ooaeripterat   (•Bateriala  feralag,  Labrkbatiea) , 
(Labrieaata,  Glaaa).  Alleys,  Betels.  Rx^hraaiaa, 
Caatiaga.  Ceraaie  eeatiaga,  Silicea  ceaboaads. 
Berea  coapoaads,  Alaaiaaa  coapoaads,  Calelai 
aeapeaads,  Petasslaa  coapoHads.  Sodlaa  coa- 
aeaads.  Oxides.  Peteats. 


AD-409  063     Dlr.   U 
(TISTB/AI)   OTS  price  11.60 


Feroiga  Tecb.  01*..  Air  Force  Systeas  Co 
■right-Pattersea  Air  Force  Base,  Ohio. 
TRANSACTIONS  OF  THE  INSTITUTE  OF  CONSTRUCT 
AND  CONSTRUCTION  MATERIALS  (SELECTED  AITI 
2  Bay  63.  12p. 
FTD  Rept.  ao.  TT63  275 

Oaelaasifiad  rapor  . 


■d. 


ION 

<:L£S)., 


Traas.  frea  Trady  lastitata  Stroitol ■ stra 
Stroyaatorialo*.  No.  2.  Ixdatol'stro  Aked(^kii 
Naak  SSR.  Alaa-Ata,  pp.  163-166  aad  179-1$^ 
1959. 
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Deserlptersi   (•Glass,  Poroas  aatarlala 
Pradaetioa.  Crystal liaetioa.  Crystals. 
eatea,  Sodia^  coapoaads.  Calciaa  coapoa 
X-ray  diffraetioa  aaalysis,  Petrelogy. 
stadies.  Crystal  lattices.  Microscopy. 


AD-409  066     Div.   U 
(TISTM/AM)   OTS  price  $2.60 

Foreiga  Tecb.  Dir. ,  Air  Force  Systeas  Co 
■right-Pattersea  Air  Force  Bese,  Ohio. 
NEM  NONBETALLIC  MATERIALS  FOR  RADIO  EQUI 
MANUAL  FOR  DESIGNERS, 
by  Daitriy  Daitriyerich  Charabo.  3  May  63 
FTD  TT62  1873 

Daclassified  report 


Deserlptersi   (•Ceraaie  aateriels,  Radi^'aqaip- 
aeat),  (•Radio  equipaeat,  Ceraaie  aaterkls). 
Dosiga.  Glass,  Electrical  properties,  Mti^haai- 
eel  properties,  Theraal  coadact ivity. 


AD-409  071     DiT.   U.  17 
(TISTB/PCR)  OTS  price  $1.10 

Ferelga  Tech  Dir.,  Air  Farce  Syataaa  Ceaa4^d. 

Vrlght-Pattoraoa  Air  Farce  Baao,  Ohio 

SITAL  FROM  SUGS  -  A  PATH  INTO  LIFI, 

by  V.  V.  VarilaT.  25  Apr  63.  7p. 

FTD  TT63  60  Uaclaasifiod  roper 

Traas.  fraa  Bkaaaalckaakaya  Caiata,  p.  19 
11  Dec  61. 

Deserlptersi   (•Slags.  Glass),  (•Glass,  ^lags), 
Maaafactarlag  aetkods,  Metallargy,  Glas 
textllea,  Blectric  iaaalatlaB. 

Tke  word  SITAL  la  feraed  as  fallewai   "a 
(stekle-glass),  ••!"  (aaiea),  ' • tai' •  (xih 
sacead  part  af  tke  word  ''eryatal).   Site  'la  a 
glass-cryatalllaa  aaterlal,  tke  basic  lag^bdiaat 
of  wkiek  la  ardlaary  blast  faraace  slag,   tke 
"Arteatakle* '  la  tke  OSSR  la  carreatly  p^'aduclag 
thia  aabataaca,  which  hea  beea  fabricated  late 
glass  fibers,  electrical  iBaalatara  aad  p)pos. 


ni- 
ls, 
lase 


27p. 


PI  KMT 


AD-409  095  Dlr.      U.    25 

(TISTM/AMS)    OTS   price  $2.60 

Radie  Carp,    of  Aaerlca,    Seaerrllle,    N.    J. 

GALLIUM  ARSRNIDB   EPITAXIAL    FILM    GROHTH. 

lateria  techaieal   decuaeatary  pregreaa    rept., 

aa.  3,  15  Mar-15  Jaae  63, 

by  H.  Oahlaaky.  Jaae  63.  18p. 

ASD  TR7  995  val.  3     OBclasaifled  report 


A  third  aystea  lateaded  far  the  preparatlea  of 
hlgh-roaistirlty  GaAs  was  ceapleted  aad  pat  late 
eperatiea.   Six  raas  were  aade  with  iadiae  aa  the 
halegea  traaspart  ageat  far  the  galliaa.   Na 
appreciable  growth  waa  ebtaiaed.  A  aaall  aaeaat 
af  Zb  waa  added  te  the  galliaa  af  the  tricklerlde 
iystea.   Saccaaaifa  raas  aader  ideatical  ceadl- 
tlaaa  yielded  ateadUy  decroasiag  kale  coBcea- 
tratleas.   ZbC12.  at  teaporatarea  raagiag  frea 
250  dowB  te  100  C.  was  ased  as  tke  depaat.   Vari- 
atlaa  la  depaat  Taper  proaaaro  yielded  aa  eeaaoa- 
sarata  ckaage  la  kale  coaeeatratlaa.   Hydregea 
kaiflda  gas  dilated  wltk  kydrogea  was  aaed  as 
a-typo  depeat.   A  teekalqae  for  aakiag  Hall  effect 
aad  rasistlTlty  aeasaraaeats  ea  epitaxial  GaAa 
layara  waa  doTolaped.   Tke  reflectlTlty  aetked  for 
aeaaarlag  klgk  carrier  coaceatratiaaa  was  reflaed. 
(Aatkar) 


AD-409  148    DiT.   U 
(TISTM/BRM)  OTS  price  $1.10 

Ferelga  Tack.  Oir. .  Air  Force  Systeas  Coaaaad, 
■rigkt-Pattersoa  Air  Force  Beae.  Okie. 
INVESTIGATION  OF  A  HYSTERESIS  LOOP  OF  COBALT- 
NICKEL  FERRITES. 

ky  T.  I.  BalgakoTB  aad  L.  S.  Gaxey.   12  Jaae  63, 
6p. 
FTD  TT63  448         Oaclassified  report 

Trees,  frea  Vestaik  MoskoTskogo  nalTersiteta, 
Ser.  II,  Kkiaiya.  ao.  6,  pp.  58-60.  1962. 

Deserlptersi   (•Farroaagaatic  aatarlala. 
Hysteresis).  (•Ferrltes,  Heat  traataeat). 
Cobalt  coapoaads.  Nickel  coapoaads,  Iroa  coa- 
poaadf.  Oxides,  Megaotic  properties. 


AD-409  150    DiT.   U 
(TISTM/AM)  OTS  price  $1.60 

Foreiga  Tack.  DIt..  Air  Force  Systeas  Coaaead. 
Mrlgkt-Pattersoa  Air  Foree  Bese,  Okie. 
INVESTIGATION  OF  NON-METALLIC  MATERIALS  FOR 
SLIDING  BEARINGS  SUITABLE  FOR  CERTAIN  CONDITIONS 
OF  FRICTION  IN  CHEMICAL  MACHINE  CONSTRUCTION, 
by  I.  V.  Vasil'yaT.   28  May  63,  Up. 
FTD  TT63  260         Daelaaaified  report 

Treat,  frea  Plastaassy  kak  aBtifriktsioaaya 
aeterlaly,  Ixdatel'stTO  akadealy  aaak  SSR, 
Moscow,  pp.  86-95.  1961. 

Deserlptersi   (•Baariags,  Near  retlttaBce), 
r*Mear  reaistaaca,  Coatrelled  ataotpkeret) . 
Solatloas,  Sodlaa  eoapoaads.  Hydroxides, 
Salfarie  acid,  Frictioa,  Jearaal  beeriags. 
Hater. 
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Division  14  -  MATERIALS  (NON-METALLIC) 


A0-i09  160     OiT.   U 
(TISTI/A«)  OTS  yrlc*  |7.70 

RCA  laduttrlal  Tyb*  ProdHCti,  Lancaster,  Pa. 

DIELICTRIC  TO  HBTAL  SEAL  TBCHNOLOGY  STUDY. 

Qaartarly  lataria  taekaleal  rapt.  a*.  3. 

hj   A.  C.  6rlM  aad  P.  D.  Strabhar.   3  May  63, 

6lp. 

Caatract  AP30  602  2682.  PraJ.  5573.  Task  557303 

■AOC  TOR63  2^9 

Uaclaisifiad  rapart 

Dcieriptarat   (•Dlalaetrict,  Saalt).  (•■•tal 
•aalf.  Dialactrlea),  llactraa  laaaai.  Matal 
eaatiag*.  Slatarlad,  Platlag.  Sapphires, 
Sarface  prapertia*.  tfolybdeaaa,  Taagttaa, 
Braiiaa,  Additlvaa,  PoHders,  Caraalc  ■aterials. 
Oxides.  Barylliaa  caapoHads,  Aluaiaaa  caa- 
paaads,  Sillcaa,  llxtaraa.-  Plaarides. 


A  aaaber  o 
dateraiaa 
eaabiaatio 
partioas  a 
aixtaras  a 
aatallaiag 
ardar  ta  t 
aigratioa 
tackalqaas 
tka  algrat 
aad  tka  af 
straagtk. 
kaviag  die 
exide,  bar 
Pyraceraa 
«ltk  a  60 
aad  evalaa 
caapressio 
laspalloy, 
abjactivaa 


t  teal  straag 
tka  affects  a 
ai  aa  seal  st 

t   aaljrbdaaaa 
s  wall  as  taa 

aixtaras  war 
lad  tka  epti 
stadias  aas  ai 
,  la  aa  affar 
iaa  af  variaa 
feet  af  tkis 

Caaprassiaa- 
lactric  discs 
ea  aitrlda,  a 
9606,  Pyreeer 
degree  erysta 
ted.  Tests  k 
a  beads  fabri 

or  aolybdeaa 
(Aatkor) 


tk  tests  aere  perferaed  te 
f  platlag-aetaliiiag 
reagth.   Variaa^  pro- 
aad  RCA  S-6^1A  aetaliziag 
gstea  aad  RCA  S-6A1A 
a  triad  oa  sappkire  ia 

aixtara.   A  series  of 
ade.  asiag  electroa  beaa 
t  ta  better  aaderstaad 
s  eleaeats  ia  tka  seals 
algratiaa  aa  seal 
bead  aiadaa  asseablies 

aade  fraa  berylliua 
agaaslaa  flaaride, 
aa  XH-1 ,  aad  sappklra 
1  arieatatiaa  aere  aade 
ate  verified  that 
eated  froa  Raae'  ^1 , 
a  Mill  aeet  aiadoa  desiga 


AI>-i09  167     Dir.   1i,  26 
(TISTM/AIS)   OTS  price  $1.25 

Hassackasetts  last,  af  Teck.,  Caabridge. 
RESEARCH  ON  BOUNOARI  CONDITIONS  OVER  THE  TOOL- 
METAL  INTERFACE  IN  PLASTIC-RORKING  CONDITIONS. 
PART  I.   FRICTION  RITH  LIQUID  LUBRICANTS  IN 
PLASTIC  COMPRESSION  PART  II.   PLASTIC  COMPRES- 
SION UNDER  FLUCTUATING  LOADS, 
'laal  rapt., 

>y  D.  Lea,  T.  Sate  aad  ■.  A.  Backofea.  Jaae  63, 
*3p. 

:oBtract  0A19  02C0R04916.  PraJ.  59332007 
dAL  TR620  5  1  1F       Uaclassiflad  report 

Oascripters:   (*Hackaaieal  aarkiag,  Boaadary 
layer),  ('Boaadary  layer,  Heckaaical  workiag), 
(•Labrieaats,  Meckaaleal  aorkiag),  (•Metals. 
Frietiea),  Viscosity,  Alaaiaaa,  Coapresaive 
properties,  Deforaatiaa,  Elasticity,  Plasticity, 
Load  distribatioB,  Hardaess,  Loadiag  (Heckaa- 
ics),  Llaaids,  Oeslga,  Surface  properties, 
FaTlare  (Meckaalca).  Mlaeral  ails,  Mackiae 
taola. 


Ceaditioas  geTeraiag  tka  daterioratiaa 
labrieaat  fila  at  a  teol-aetal  iatarfa 
txaalaad  ia  tka  plastic  ceaprassiea  of 
■itk  differeat  coabiaatioas  of  loadiag 
•paciaea  desiga,  aad  labrieaat.  Tka  ia 
a  itleklag  xoaa  accarrad  witk  a  critic 
tlea  af  keigkt;  botb  tke  aagaitada  af 
tiaa  aad  tka  sabsaqaeat  graaik  of  tke 
iiflaeacad  by  tke  aatare  of  labrieaat, 
speciaea  ikapa  ar  aixa.  Tka  affeetlTo 
resistaaee  la  ceaprassioa  aay  be  laaer 
cyclic  loadiag  sekedale.   Tke  basis  of 
lag  is  ^ereased  frietiea  ia  tka  teel- 


of  tka 

ce  were 

alualaaa 

aetkod, 
itiatiaa  of 
al  redac- 
tka  redac- 
xoae  were 

bat  aat  by 
def oraatioB 
ad  aador  a 

tka  leaor- 
speciaea 


iaterface.  Tke  decreasa  ia  frietiea  is  realiaed, 
ia  tare,  if:   (1)  tke  labrieaat  coataias  a 
reactive  coapeaaat,  (2)  a  peripkeral  aacroscople 
breakdowa  soae  it  developed,  or  tkere  is  a  strong 
teadeacy  towards  cold  weldiag  between  toels  aad 
speciaea,  aad  (3)  tka  lead  is  released  safficlaat- 
ly  tkat  weld  Jaactioas  are  separated  by  tke  elas- 
tic recovery  aad  aea  surface  is  exposed  to  tke 
reactive  labrieaat. 


AD-i09  168 
(TISTM/AM) 


Olv.   U 
OTS  price  9.10 


Baltiaore, 


Dielectrics  Lab..  Johns  Hopkias  U. 

Md. 

DIELECTRICS  FOR  SATELLITES  AND  SPACE  VEHICLES. 

Final  rept..  1  Mar  62-31  Mar  63, 

by  Louis  J.  Frisco.  A.  M.  Huhlbnua  and  Edwnrd  A. 

Szyakowiak.  30  Apr  63.  99p.  Rept.  ao.  1 

Coatract  DA36  039sc89U7 

Uaelatalfiad  report 

Descriptors!   ('Dielectric  fllas.  Dielectric 
properties).  ('Dielectric  properties.  Space 
eaviroaaeatal  ceaditioas).  ('Space  eavi roaaental 
ceaditioas.  Dielectric  filas).  Spacecraft, 
Electric  insulatioa.  Materials,  Halocarbon 
plastics,  Polyester  plastics.  Plastics,  Poly- 
aers.  Test  aethods.  Test  equlpaent,  Magnetic 
fields,  Low  pressure  research.  Sintering. 
Klectroaagnetic  waves. 
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or  role 
opertie 
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AD-i09   279  Div.      U.    9 

(TISTM/AM)    OTS   price  91.10 

Material   Lab..    New   York    Naval   Skipyard.    Brooklyn. 

CAVITATION    EROSION   RESISTANCE   OF   COATINGS   APPLIED 

TO   GLASS-REINFORCED    EPOXY    SUBSTRATES. 

13   Jaae   63.    9p. 

Navy  ProJ.  i759  U;  SF013  13  01 

Daclassifiad  report 

Descriptors!   ('Cavitatloa,  Erosioa).  ('Ero- 
Sioa,  Orgaaic  coatiags),  ('Orgaaic  coatiags, 
Propellers  (Marine)),  Elastoaers,  Isocyanate 
plastics.  Syntketic  rubber.  Glass.  Raiaforciag 
■aterials. 


AD-i09  Ai5  Div.   U.  17 

(TISTM/AM)  OTS  price  91.60 

Geaeral  Dyaaaics/Coavair .  Saa  Diego.  Calif. 
MATERIAL  -  FINISHES  AND  COATINGS  -  PRIMER  PIG- 
MENTS SALT  SPRAY  CORROSION  RESISTANCE, 
by  L.  A.  Rappas.  R.  H.  Hkiddea  aad  M.  M. 
Sutkerlaad.   27  Dec  56,  15p.  8926  167;  56  264 
Coatract  AF33  657  8926 

Oaclaasiflad  report 


Descriptors!  ('Cerrosioa  iakib 
aeats),  ('Ckreaates,  Cerrosioa 
Caleiaa  coapoaads.  Stroatiua  co 
coapouads,  Ziac  coapounds.  Pota 
Salt  spray  tests,  Magaesiua  all 
Stalalass  steel.  Alaaiaua  alloy 
priaars. 


MATERIALS  (NON-METALUC)  -  Division  14 
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AD-^09  472      Div.   U 
(TISTM/AM)  OTS  price  $1.60 


Hattackusetts  last,  of  Teck.,  Caabridge. 
STUDY  OF  THE  MOLECULAR  STRESS  RESPONSE 
POLYMERS  BY  PHOTOELASTIC  METHODS. 
Fiaal  saaaary  vept..  30  June  60-30  Jaae 
by  R.  D.  Andrews,  Jr.  15  Feb  63.  9p. 
Contract  0A19  O20ORD52I3,  ProJ.  TB4  002 

Daclassified  repelit 


Descriptors!  ('Polyaers,  Pkotoelastic 
(•Pkotoelatticity,  Polyaers),  Stressei 
Hlar  weigkt.  Acrylic  s,  Styreae  plasti 
Hoistare,  Epexy  plastics,  Cryogeaics, 
teaperature  retearck,  Test  aetkod.  Ta 
aeat . 


Tke  ao 

polyae 
stress 

teaper 
were  1 
(isota 

•  ad  po 
aetkyl 
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tty), 
4   Molec- 


AO-409   519  Div.      U 

(TISTM/AM)    OTS    price   $2.60 

Aray   Materials    Researck   Ageucy,    Natert< 

THE    EFFECTS   OF   GRANULARITY    ON  THE   D] 

INTENSITY    IN    POWDERS. 

by   Ralpk   J.    HarrisoB   aad  Artkar  Paskia. 

22p. 

D/A   ProJ.    1H0    244OIAIIO 

AMRA  TR63   02{    MRL129 

Uaclaasified   rapdft 
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Deserlptarst   (*X-ray  diffraetioa  aaalysis, 
Powders),  ('Powdars,  X-ray  diffraetioa 
aaalysis),  Partiela  size,  latagral  aquatioas. 
Porosity. 

Tka  partiela  six*,  skape  aad  tke  geoaetry  of 
paekiag  aay  affaet  tka  diffracted  iataasity  ia  a 
powder.  PravloBB  eeasidaratioas  of  tka  tatis- 
tical  aspects  of  tka  problaa  kave  yielded  seae- 
wkat  coaflictiag  raaalts.   Tka  preseat  treataeat 
coatributas  toward  resolviag  tkese  results  by 
providiag  a  siaplified  but  still  exact  forau- 
latioa  of  tka  exprassioa  for  tka  iataasity. 
It  is  skowa  tkat  ia  additioa  te  tke  usual  ex- 
pression for  tke  intensity  associated  witk  aa 
iafiaite  koaegeaeeus  solid  tkere  is  a  correc- 
tive tera.   Tkis  tera  depeads  ia  detail  oa  tke 
eerrelatioas  betaeea  a  ray>s  absorbiag  patk  ia 
aad  out  of  tke  powder.   Tke  correction  tera 
vaaiskes  wkea  tkere  are  ao  correlations  betweea 
tkese  patks.   As  aa  axaaple  of  tke  effect  of 
corralatieas,  we  kave  obtaiaed  tke  correctioa 
tera  for  a  siaple  aodel  of  a  powder  wkiek  skould 
be  a  good  approxiaatioa  ia  tke  liait  of  saall 
porosity.   Tke  correctioa  is  foaad  to  go  to 
xero  ia  tka  liait  of  Boraal  iacidaaca  ia  accord 
aitk  tko  rigoroBS  resalts.   (Autkor) 


AO-409  538     Div.   U 
(TISTM/AM)  OTS  price  |1.60 

Debell  and  Richardsoa  lac,  Haxardville.  Conn. 
FEASIBILITY  STUDY  ON  HEXAGONAL  GLASS  FILAMENTS. 
Final  rept., 

by  Richard  A.  Huaphrey.   21  June  63,  5p. 
Contract  Nonr3885  00 

Unclassified  report 

Descriptors!   ('Glass  textiles.  Grinders), 
Filaaent  wound  construction.  Stresses,  Bonding. 
Plastics.  Eabedding  substances.  Coaposite 
aaterials . 

It  was  deaonstrated  that  hexagonnl  filaaeata 
can  be  aade  froa  E  gJass  by  the  prefora 
attenuation  technique.   A  procedure  was  de- 
veloped for  grinding  flats  on  round  rods  in 
order  to  produce  hexngoaal  preforas.   Strength 
tests  on  single  filaaents  proved  the  desirability 
of  acid  polishing  the  ground  preforas  prior  to 
foraing  filaaents.   Photoaicrographt  of  a  saaple 
of  hexagonal  filaaents  forced  together  in  an 
iabedding  resin  show  perfect  packing.   (Author) 


AD-409  557     Div.   U 
(TISTB/AAR)  OTS  price  $11.50 

Naval  Civil  Engineering  Lab.,  Part  Hueneae, 

Calif. 

GREENHEART  ALKALOIDS. 

Final  rept., 

by  Peter  J.  Hearst.  25  Mar  63,  148p. 

ProJ.  Y  R005  07  002 

Unclassified  report 

Descriptors!   ('Alkaloids,  Toxicity).  ('Hood. 
Alkaloids).  Marine  borers,  Mariae  biology, 
PresarvatiOB,  Syatkesis. 

It  is  coaaonly  believed  tkat  tka  resistance  of 
tke  tropical  wood  greenhaart  (Ocotea  rodiaei)  to 
■ariae  borer  attack  is  due  to  tke  pressence  of 
tke  toxic  alkaloid  «bebearine,>  aad  tkat  tkis 
alkaloid  is  tke  saae  as  ckoarodendriBe  (1) ,  wkose 
structure  is  kBOWB.   The  latter  alkaloid  could 
BOt  be  obtained  froa  greeafceart.   Rodiasiae  di- 
aethiodide,  wkick  was  isolated,  apparaatly  is  tka 
first  pur<t  alkaloid  obtained  froa  greeakeart. 
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By  ffratflcat  alBtiMi  •kroaatofrapky  mat   mbacqacat 
fraetlaaal  eryitalllaatiaa.  aigkt  alkaloid  kjdra- 
ckloridac  vara  iaolatad  fraa  tka  atkar-aolubla 
alkalaida  of  graaakaart  bark.   Tka  alkalaids  fall 
lata  t«a  graapa.   Oaa  fraap  aaaiiatt  af  foar  bii- 
baaijlitaqaiaollaa  alkalaida  af  tka  oxyacaatkiaa 
•ariaat  aaataaaiaa  (XV)  aad  at»«aaiaa  (XVII), 
■kick  ara,  ratpactiraly,  aaa  af  tka  aatkyl  atkara 
aad  tka  diaatkyl  atkar  af  t>ilabaaiaa{  aad 
daaarariaa  aad  aeodaaarlaa,  wkick  appaar  ta  ba 
tka  earraspaadiag  diattarlaiaaaara.   Tka  atkar 
groap  eoaaiats  af  faar  alkalaida  vkiek  kava  prap- 
artiaa  af  blabaasyliaaqaiaaliaa  alkalaida  altk 
aaa  dipkaayl  athar  liakagai  radiaaiaa,  iaaredia- 
alaa.  aad  aarradiaaiaa,  vkiak  all  kava  tka  aaaa 
akalatal  ttraetarai  aad  dlraaiaa,  «klak  k«a  a 
dlffaraat  akalatal  atraatara.  All  tka  alkalaida 
ara  qaita  taxia  ta  Tarada  bat  laia  taxia  to 
Llaaaria,  aad  ■fcaa  iapragaatad  lata  piaa  paaala, 
tkay  prataat  Tarada  attaek  aad  graatly  radaaa 
Llaaaria  attaak.   Tka  alkalaida  aay  tkarafera  ba 
tka  aklaf  factar  ia  tka  raalataaaa  of  graaakaart 
ta  tka  faraar  apaalaa  af  aariaa  barar  bat  aay  ba  a 
laaa  iapartaat  faatar  ia  ita  raalataaaa  ta  tka 
lattar  apaeiaa.   (Aatkar) 


AO-409  693     Bif.   U 
(TISTM/AM)  OTS  priaa  $ 


50 


Caatlag  aad  Cbaaiaal  Lab.,  Abardaaa  Praviat 

Creaad,  Hd. 

COBPATIBILITT  OF  COOLANTS  VITH  AUTOMOTIVE  COOLING 

STSTBIS  CONTAINING  ALUMINUM  COMPONENTS. 

Piaal  rapt., 

by  Ckarlai  B.  Jardaa.  2A   Jaaa  63.  13p. 

PraJ.  1A0  24^1A106 

CCL  U$  Uaelaaaifiad  rapart 

Oaaeriptorai   ("Coolaata,  Paiaaagar  vakielaa), 
(*FraaaiBg-peiat  dapraitaats,  Coolaata) ,  Corro- 
aiaa,  Taat  aatkoda,  Alaaiaaa,  Eaglaa  atrae- 
taraa,  ladlatara,  Alaakala. 


Tka  abjoet  af  tkia  iavaatlgatiaa 
■katkar  ar  aat  aarraat  ailltary  a 
eoapatibla  »itk  alaaiaaa  aataaati 
taa  aaapaaaata.  Baaak  earraaiaa 
ta  pradlat  tka  affact  af  tka  aati 
paaada  aa  eaaliag  ayataa  aatala. 
aad  labibitar  eaabiaatieaa  vara  t 
alaalatad  vabiela  eirealatioa  aai 
alaaiaaa  aaapaaaata  ia  eoajaaetia 
cool  lag  ayataa  aatala.   It  «aa  eo 
prasaaca  af  alaaiaaa  ia  ailitary 
lag  tystaai  aoald  praaaat  aa  iaao 
bility  problaa  vitk  ailitary  cool 
aa  iadiaatiaa  tkat  axtaadad  aaa, 
af  ailitary  coolaata  voald  eraata 
prablaa  ia  aaat  Iraa/alaaiaaa  ayi 


A0-i09  701     OiT.   U 
(TISTP/AM)  OTS  priaa  94.60 

Faralga  Taak.  Div.,  Air  Paraa  Syataaa  Caaaaad, 

■rigkt-Pattariaa  Air  Farta  Baaa,  Okia. 

«LASST  STATE  (SBLBCTBB  AITICLBS) . 

6  May  63.  i9p. 

FTO  TT63  26;  OMlaaaifiad  rapart 

Traaa.   fraa  StaklaabrassM*  Saatayaaiya, 
Isdataliatva  Akadaaii   Nail  iSSR.   Maaaaw.   pp. 

115-119.    177-194,    360-365,   tad  387-391,    I960. 
(Capiaa   alaa  availabla  frta  MK) 

Daacriptarat      (*61aaa,  Crf0t«l  atraatara) , 
Cryatala.  Sillaataa,   BaflMtlaa.   Optlaal 
prapartiaa,  Cariaa,   llaatlBlty,   Taaparatara, 
S«4iaB  aaapaaada,    laXrarci  •ytlaal  aatariala. 


vaa  to  dotoraiaa 

aolaata  vara 

TO  cool  lag  aya- 

taata  vara  aaad 

fraaaa  caa- 

Sararal  aaalaat 
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ta  caataiaiag 

a  wltk  ataadard 

Bcludad  tkat  tka 

aatoBotlTO  eaal- 

diato  incoapati- 

aati.   Tkara  ia 

a  earroaioB 

taaa.   (Aathar) 

Caataatai 

Faraatioa  9t   tka  eryatal  pkaaa  fraa  a  ailleata 
faaiaa 

lafrarad  raflaatioa  apoetra  of  aodiaa-ailieata 
glaaa.  aad  tkair  eoaaactiaa  aitk  atraatara 

Bffact  of  glaaa  atractara  oa  apaetral  aad 
ekaaiaal  prapartiaa  of  cariaa  iaaa 

Blaatie  prapartiaa  of  glaaa  aa  a  faaatioa  af 
taaparatara 


AB-409  885 
(TISTH/ODN) 


Di».   U,  26,  25 
OTS  price  $^.60 


■aaeyMoll  lesaarck  Coatar.  Hapkiaa.  Miaa. 

COLO  MORK  ANO  THE  DUCTILE-BRITTLE  TRANSITION  OF 

SILVER  CHLORIDE. 

by  T.  S.  Lia.  R.  J.  Stakes  aad  C.  H.  Li.   Jaae  63, 

35p.  Tackaical  rapt.  aa.  20;  HR63  266 
Caatract  NoBr4076  00.  PraJ.  NRO32  ^51 

Uaclaatifiod  report 

Oatcriptarst   ("Silver  coapouads.  Cold-workiag). 
(•Ckloride*.  Silver  coapoBadi),  (•Cold-workiag, 
Silver  caapoBBds).  (•Extraaioa.  Silver  caa- 
poaadt).  MicraitractBre.  Siagla  eryttala. 
Crystals,  Fractara  (Meckaaics).  lapact  skock, 
Traasltiaa  taaparatare.  Oactility.  Electroa 
aicroscopy,  Pkotoaicrograpky .  Eaergy,  Raflec- 
tiaa,  Cryogoaics,  Meckaaical  properties. 
Material  faraiag. 
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C  to  -200  C)  by  aa  iatar- 

r) 

AO-409  911      Div,   U 
(TISTH/BRN)  OTS  price  $1.10 

Foraiga  Tack.  Div.,  Air  Force  Systaas  Coaaaad, 

Nrigkt-Pattarsoa  Air  Force  Base.  Okie. 

CERTAIN  SCIENTIFIC  PROBLEMS  IN  THE  FIELD  OF  THE 

CHEMISTRY  AND  TECHNOLOGY  OF  REFRACTORIES. 

♦7  May  63.  7p . 

FTO  TT63  323  Uaclasslfiad  rapart 

Traas.  froa  Ogaaapory,  ao.  7.  pp.  297-299,  1962. 

Daacriptarat   (*Rafractory  aatarials.  Syatkasia 
(Ckaaistry)),  (•Siagla  crystals.  Oxides). 
Scieatific  raaaarck,  SiBteriag.  Coacrata,  Higk 
taaparatara  raaaarck.  Caraaic  aatarials.  Glaas. 
Rafraatory  eoatiaga.  Baridas,  Carbides. 
Nitrides.  SBlfidos,  Silicides,  Pkase  stadias. 


AD-^09  925     Div.   U,  8 
(TISTA/AMS)  OTS  price  11.60 

Caraall-Oabilier  Rleetrie  Corp.,  New  Badfard, 

Mass. 

PEM  FOR  PRODUCTION  OF  FLUORINATEb  BARIOM 

TITANATE  CAPACITORS  FOR  OPERATION  TO  200  C. 

Qaartarly  rapt.  aa.  8, 

27  Apr  63,  lOp. 

Caatraat  DA36  039ia85955 

Oaalaaalflad  ro^rt 
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Daser 
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iptarat   (•Capaeitars,  Flaariaatiqa 
lactrics,  Flaoriaatiaa),  (•Flaariaa 
itara),  Caraaic  capaeitars.  Disks,! 
ides,  Flaoriaa.  Bariaa  cowpouada, 
atas.  Oxides,  Kaviroaaeatal  testsj 
Bates,  Glass,  Eacapsalatioa,  PlasM 
aaa  plastics,  Maaafactariag  aetkaj^a 
ratara,  Pradaetiaa. 
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qaalif ieatiaa  tastiag.   (Aatkar) 
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15.    MATHEMATICS 


AO-407   719  Div.      15 

(TISTP/TL)    OTS  priaa  $7.60 


RAND  Corp.,    Saata   Moaica,   Calif. 

ANALYSIS   OF  THE   DECISION    RULES    IN   DBCISI^N 

TABLES. 

by  Soloaea  L.  Pallack.  May  63,  69p.  ■•4^.  aa. 

RR3669PR 

CoB tract  AF49  638  700 

Uaelaaaifiad  rap4tt 

Rapart  aa  Prajaet  RAND. 

Descriptors!   (•Deeisioa  aakiag.  Tabl^^), 
(•Hatkaaatiaal  aaalyais).  Tkaery. 

Deeiaiaa  tablaa.  a  fraaawark  far  daaaribiag 
set  of  related  deeisioa  ralaa.  eaa  iaprava  tka 
ceaaaBieatioa  aad  daeaaaatatiea  aekiaval^la  by 
praviaaa  teekaiqaea  aack  as  flow  ekarti^l  aad 
aarrativa  daaeriptiaaa  af  data  praeassi4|  prob- 
leas,  partiealarly  tkaaa  eaataiaiag  ■aaji  caa- 
plax  daaiaiea  rales.   Ia  additiaa.  daeiaioa 
tablaa  affar  ayataa  aaalysta  tka  pataatikl  ta 
eliaiaata  iaeaaaiataacias  aad  radBadaacibs  ia 
aack  sat  of  apacifiad  deeiaiaa  rales  bb^  to 
prodaca  eoapater  prograaa  tkat  ara  affialaat  ia 
tke  use  of  eoapater  storage  aad  caapatai  raaaiag 
tiaa.   Daciaioa  tables  alao  eaabla  tke  itstaa 
aaalyat  to  detaraiae  if  ke  kas  coasideret  all  of 
tka  poaaibla  daciaioa  ralaa  tkat  eaa  be  { oraad 
fraa  a  partiealar  sat  of  eeaditioas.   ''^M*  Naao- 
raadaa  develops  for  deeisioa  tables  a  tkooratieal 
strBctura  tkat  serves  aa  tka  f aaadatiaa | tar 
ackieviag  tkaae  beaafits.   As  backgroaa^  for  tbis 
developaoat,  tke  aatkor  dascribas  a  bas(t  strac- 
tara  af  daciaioa  tables.   Tka  tkaereas  davaloped 
ia  tkia  paper  provide  a  baaia  far  aysteii  aaalyats 
aad  prograaaera  ta  verify  tka  lagie  of  <  lair 
aaalyais.   (Aatkar) 


AD-407  791     Div.   15 
(TISTP/WH)  OTS  price  $3.60 

litre  Corp.,  Bedford,  Mass. 

ALGEBRAIC  TECHNIQUES  OF  PATH  FINDING  ANO  MINIMUM 


MATHEMATICS  -  Division  15 

PATH  FINDING  IN  GRAPHS, 

by  S.  Okada,  0.  Lisa  aad  R.  Kelkar.  May  63.  29p. 

TM  3421 

Coatract  AF33  600  39852.  ProJ.  707 

ISO  TDR63  179  Uaclassified  report 

Descriptorst  (•Topology.  Matrix  algebra). 
Algebraic  topology.  Digital  coapaters.  Air 
traffic. 

Aa  algebraic  topological  appraack  to  fiadiag  all 
patks  ia  a  givaa  grapk  aadar  various  coaditioas 
is  preseatad.   If  a  patk  wltk  aay  partiealar 
ekaractaristics  is  desired,  sack  as:  aiaiaua  dis- 
taace,  least  cast,  aast  reliable,  etc..  it  eaa 
ba  extracted  fraa  tke  list  of  all  patks.   A  direct 
aetkad  far  fiadiag  a  aialaaa  patk  is  also  givaa. 
Botk  teckaiqaas  ara  straigkt-f arward  aad  eaa 
easily  be  perforaed  by  a  ceapatar.   (Aatkor) 


40-407  818     Div.   15 
(TISTP/MFA)   OTS  priee  $9.10 

Califorala  D. .  Loa  Aageles. 

BOUNDS  FOR  ITERATES,  INVERSES  AND  SPECTRAL  VARIA- 
TION OF  NON-NORMAL  MATRICES, 
by  Edward  Artkar  Sallla.   Jaaa  63.  97p. 
Coatract  Noar23376. 
PraJ.  NR044  144  11  29  61 

Uaclasslfiad  report 

Doctoral  tkaaia. 

Oaseriptorsi   (•Matrix  algebra.  Algebras), 
Faactioaal  aaalysis.  Polyaoalals,  Traasforaa- 
tioas  (Matkaaatles) ,  Biaoaials,  latagrals. 


AD-407  819     Div.   15.  20 
(TISTP/AR)  OTS  price  97.60 

Colaabia  D. .  New  York. 

ON  SOME  PROBLEMS  IN  THE  THEORY  OF  PARTICLE 
COUNTING  AND  THE  INFINITELY  MANY  SERVER  QOEUE. 
by  Josepk  L.  Gastwirtk.   Mar  63,  75p.  CU35  63 
Coatract  Noar266  59.  ProJ.  NR042  205 

Uaclassified  report 

Descriptorst   (•Radiatioa  aaasareaeat  systaas. 
Statistical  aaalvsis),  (•Elaaeatary  particles. 
Couatiag  aetkods).  Statistical  processes. 
Probability,  Sequeatial  aaalysis.  Statistical 
distribatioas,  QBeueiag  tbeory. 

Reaawal  tkaory  plays  a  proaiaaat  role  1b  tka 
aaalysis  of  tke  bekavior  of  type  I  aad  type  II 
particle  coaatars.   Tkare  is  aa  iategral  foraala 
(dae  to  R.  Pyke)  for  tke  distribatioa  of  tka 
tiaa  betweaa  saccassive  ragistratioas  witk  a 
Type  I  coaatar  aadar  tka  assaaptioas  tkat  tka 
particles  arrive  accordlag  to  a  gaaeral  ra- 
earraat  process  aad  tkat  tka  coaater  kas  a 
raadoa  dead  tiaa.   A  rasaaa  is  givaa  of  tka 
reaawal  tkeoretic  approack  to  particle  coBatiag 
problaas  aad  a  sborter  proof  of  Pyko's  foraala. 
Takaes'  aetkods  were  used  to  solve  tke  problaa  of 
wkara  tka  dead  tiaa  is  allowed  to  kave  Erlaag-r 
distribatioa  r  >  1.  ratkar  tkaa  tke  expoaaatial. 
Tka  distribatioas  asad  ara  'aax-a'  distri- 
batioas. tke  aaxiaaa  of  a  axpoaaatial  diatri- 
batioas  aack  witk  paraaater  aa.   After  dataraia- 
iag  tka  aaabar  of  iwpulses  preseat  la  tketype 
II  coaatar  (tka  qaeae  siie  problea) ,  tke  problaa 
of  particle  coaatlBg  is  coasidered.   Hare  is 
wkara  the  'aax-a'  distribatioas  aaka  tke  problaa 
aaaageable.   (Aatkor) 
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A0-iO7  827 
(TlSTP/«rA) 


OiT.  M 
OTS  priet  |2.60 


■atheaatlcs  Itscarck  Caatar.  0.  of  Vlaconiia, 

■adltea. 

IXTINCTION  PROBABILITIES  FOR  ACE  AND  POSITION- 

OtreNDENT  BIANCHIN6  PROCESSES, 

by  HoHard  E.  Caaaar.   Mar  63.  2Xp.  WC  tachaical 

■aaaiarjr  rapt.  ao.  390 

Caatract  DA11  0220R02059 

Uaelassifiad  raport 

Daacriptorsi   ('Traatforaatloas  (Matliaaatlct) . 
Probability).  (•Particlas,  Dif fatioa) ,  Matha- 
■atical  aadal*.  Paaetioai,  Oiatribatioa  tkaory. 


A  aodal  for  tha  pop« 
tias  if  stadiad  for 
of  particlas  diffasi 
■odal  ii  ia  gaaaral 
briBChiag  traaiforaa 
tiela  ara  atiaaad  to 
tion.  Tke  proeass  i 
aaabar  Nt(x;  of  part 
tiaa  tbat  ara  gaaara 
tially  at  tba  point 
at  a  ragaaarativa  pr 
tfoa  aga  aad  poiitioa 
it  it  traasforaad,  a 
epad  for  tke  geaarat 
Tbi«  faactioaal  aqaa 
stady  of  popalation 

a-  0.  1.  2 as  f 

(0.  iafiaity).   Tka 
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AO-407  905  DiT.      15,    16 

(TISTP/FER)    OTS   price  $3.60 

■atkeaaties   Research   Ceatar,    0.    of  Rlscoasia, 

■adisoa. 

A  SKNI-RARKOV  MODEL  FOR  CLINICAL  TRIALS. 

by  deorge  H.  Raiss  aad  MarTia  Zelea.   Apr  63,  29p. 

Teckaical  saaaary  rapt.  aa.  396 

Caatract  0A11  022ORO2059 

Daelas'if lad  report 

Descriptors:   (aprobabil ity,  Rxperiaeatal 
data),  (•Stechastic  pracussas,  Mathoaatical 
aodals),  (•Radical  researck,  Naaerical 
aaalysis),  lategral  traasforas.  Matrix  algebra, 
Disaasas,  Caacer,  Laakeaia. 

The  theory  of  Seai-Markor  Processes  applied  to 
tha  coastructioa  of  a  stochastic  aodel  for 
iaterpretiag  data  obtaiaed  froa  cliaical  trials 
is  discBSsed.   The  aodal  characterizes  tke 
patieat  as  baiag  ia  oae  of  a  flaite  auaber  of 
states  at  aay  giraa  tlaa  with  aa  arbitrary 
prebability  distribatiai  to  describe  tke  leagtk 
af  stay  ia  a  state.   Traasitieas  betweea  states 
ara  assaaed  ta  be  chosea  accordiag  to  a  statioaary 
fialta  MarkOT  chaia.   (Aithar) 


A»-407  958     Di¥.   15.  7 
(nSTP/ID)  OTS  price  $6.60 

Caardiaatad  Sclaaee  Lab..  0.  of  Illiaols. 

Orkaaa. 

ON  DIRECT  FIXED-TIME   OPTIMIZATION   OF   INTERTIBLE 


SYSTEMS. 

by  Stephea  Jaaas  Kahae.   June  63.  6^p.  R  162 
Coatract  DA36  039AMC02208.  ProJ .  3A  99  25  004 

Uaclassified  report 

Descriptors:   (*CoBtrol,  Naaerical  aethods 
aad  procedures),  ('Control  systeas,  Aatoaatle), 
(•Adaptive  control  systeas,  Antoaatic),  Noa- 
liaear  systeas,  Hidcourse  guidance,  Laadiags, 
Mooa,  Satellites  (Artificial),  Orbital 
trajectories . 
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AO-407  963     OIt.   15 
(TISTP/MFA)   OTS  price  $1.60 

Matheaatics  Research  Ceater,  U.  of  Hlscoasia, 

Madi  son. 

APPLICATIONS  OF  THE  FACTORIAL  CALCULUS  TO  GENERAL 

UNEQUAL  NUMBERS  ANALYSES, 

by  M.  T.  Federer  and  M.  Zelea.   Apr  63,  14p. 

MRC  tachaical  saaaary  rapt.  aa.  393. 

Coatract  DA11  0220RD2059 

Uaelasaifiad  repart 

Descriptors:   ('Calculus  of  variatioas.  Factor 
aaalysis),  (•Analysis  of  variaBca,  Matheaatical 
aedels).  Naaber  theory.  Statistical  tests. 
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AD-407  966     DiT.   15 
(TISTP/6RM)  OTS  price  12.60 

Matheaatics  Research  Caatar  U.  of  Miseoasla, 

MadisoB. 

POMER  SERIES  MHOSE  SECTIONS  HAVE  ZEROS  OF  LARGE 

MODULUS, 

by   J.    0.    Buckkoltz.      Apr   63,    21p.    MRC 

teckaical    suaaary    /ept.    ao.    398 

Caatract  0A11    0220R.)2059 

Uaclassified  report 

Daacriptorsi      (*Taylor«s    series,    Aaalysia) 
Palyaoaials,    Bouadary   value   prebleas, 
lategretiea,    Seqaeacet. 
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AD-407   967  Div.      15 

(TISTP/AAR)    OTS    price   |3.60 

Hatkeaatics    Research  Ceater,    U.    of  Miscoai 

Madisoa. 

SOLUTION  OF  AN  INTEGRAL  EQUATION  OF  THE 

KIND  BY  SUCCESSIVE  APPROXIMATIONS. 

by  P.  M.  Aaseloae.  H.  F.  Bueckner,  and 

0.  Greenspan.   May  63,  29p.  MRC  tachaical 

suaaary  rapt.  ao.  345 

Contract  0A11  022ORD2059 

Uaclassified  repor 

Descriptors:   (*Iategral  equatioas,  Sol 
lategratioB,  Matheaatical  analysis.  Bin 


AO-407  978     Div.   15 
(TISTP/MFA)  OTS  price  $2.60 

Hatheaatics  Research  Ceater,  U.  of  Hiscoa|i(lB, 

Had! son . 

EXTREMAL  SPECTRAL  FUNCTIONS  OF  A  SYMMETRlt 

OPERATOR, 

by  Richard  C.  Gilbert.  Apr  63,  27p.  Techn 

luaaary  rept.  no.  397 

Contract  DA11  0220RD2059 

Uaclassified  repor 

Descriptors:   ('Coaplex  variables,  Faactioas). 
('Operators  (Matheaatics),  Theory),  TraUsforaa- 
tions  (Matheaatics),  Convex  sets. 


It  is  kaowB  that  the  flaite  diaeasional 
sioBs  of  a  syaaetric  operator  defiae  extr 
spectral  faactioas  of  the  operator.   Fiai 
aaasioaal  exteasioas  exist,  however,  oaly 
syaaetric  operators  with  eqaal  deficiency 
dices.   Ia  this  report  it  is  showa  that  s 
Joiat  exteasioas  defiaed  by  the  addition 
aaxiaal  syaaetric  operators  deteraiae  ext 
spectral  fuactioas  for  a  sysuaetric  opera 
aith  uaequal  deficiency  iadices.  (Author) 


out 


AD-407    981  Div.       15 

(TISTP/MFA)    OTS   price  $3.60 

Matheaatics   Research  Ceater,    U.    of   Niscoaj^ia. 

Hadi  ton. 

AN   ALGEBRAIC    PROBLEM   IN   CONTROL  THEORY. 

by  Arthur    Houk.      Apr    63,    30p.    Technical    sji^aaary 

rept.  no.  392 

Contract  DAH  0220RD2059 

Uaclassified  repor 

Descriptors:   (•Control,  Theory),  (•AlgMbras, 
TransforaatioBS  (Matheaatics)).  Differeitial 
equations,  Matrix  algebra.  Stability,  Central 
systeas.  Nonlinear  differential  equatio|ijs. 


The  indeterainacy  of  tke  reductioa  of  aa 
trary  aatrix  to  Jordan  noraal  fora  is  us 
study  the  Lur'o  canonical  equations  for  a 
control  systea  with  a  single  noaliaear  ac 
The  Lur>e  transf oraation  is  shown  to  be  e 
tially  a  scaliag  operatioa  applied  to  aa 
trary  transf oraati on  which  reduces  the  sy 
Jordan  canonical  fora.  In  the  case  of  a 
eleaentary  divisors,  the  proper  choice  of 
ical  variables  siaplifies  the  calculatioB 
stability  eoaditioas.   (Author) 


AO-407  994     Div.   15 
(TISTP/AAR)  OTS  price  $8.10 

Texas  U. .  Austin. 

A  COMPARISON  OP  METHODS  USED  FOR  ANGULAR  HORRELA- 
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MATHEMATICS  -  Division  15 

TION  OF  ANNIHILATION  RADIATION  BY  SLIT  GEOMETRY, 
by  Charles  Joseph  Vesely.  Aug  63,  88p. 

Unclassified  report 

Master's  thesis. 

Descriptors:   (•Annihilation  radiation.  Cor- 
relation techalques),  Geoaetry,  Distribution. 
Pair  production.  Electrons,  Positrons,  Analysis, 
Electronic  equipaent.  Design. 


AD-408  133     Div.   15,  12 
(TISTP/GRH)  OTS  price  $1.10 

Naval  Ordaaace  Test  Statiaa,  Chlaa  Lake,  Calif. 

NOTES  ON  MURPHY'S  METHOD. 

by  NlUiaa  R.  Hasaltiae.   Apr  63,  8p. 

NOTS  TP3251  Uaclasilfied  report 

Oescrlptersi   (•Ballistics,  Nealiaear  systeas), 
(•Free-flight  trajectories,  Matheaatical 
aaalysis),  DiffereBtial  equatioas,  Fuactleas, 
Vector  aaalysis.  Matrix  algebra. 

A  aatheaatlcal  Justification  is  provided  for  soae 
of  the  stapler  versions  of  Murphy's  aethod  la 
aoaliaear  ballistics.   (Author; 


AD-408  252     Div.   15 
(TISTP/TL)  OTS  price  $2.60 

Miseoasla  U.,  Madison. 
RIDGE  ANALYSIS  OF  RESPONSE  SURFACES, 
by  Noraan  R.  Draper.  Jan  63.  22p.  TR12 
Caatract  Nonr120217,  ProJ.  NR042  222 

Uaclassified  repert 

Descriptors:   (•Spheres,  Surface  area),  (•Part- 
ial differential  equatioas.  Vector  aaalysis), 
Naaerical  analysis.  Matrix  algebra,  Taylor's 
series,  Aaalysis. 


AD-408  289     DIv.   15.  9 
(TISTP/FDR)  OTS  price  $2.60 

Brown  U.,  Div.  of  Applied  Matheaatics, 

Providence,  R.  I. 

ON  THE  SOLUTIONS  OF  THE  DIFFERENTIAL  EQUATION 

y  sub  vi  =  xy.  I.  ANALYSIS, 

by  R.  L.  Duty  aad  N.  H.  Raid.   May  63,  25p. 

TRU}  562  07  44 

Contract  Nenr562  07,  ProJ.  NR062  179 

Unclassified  report 

Descriptors:   ('Dif fereatial  eqaations,  Fluid 

flow). 
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Divisloii  15  -  MATHEMATICS  | 

AO-iO<  32i     OlT.   15 
(TISTP/IL«)   OTS  price  91.60 

laid  C«rp.,  Salt*  ■•■lea.  Callforaia. 

ANALTSIS  or  A  NIN  POIMALISM  IN  PEITUBBATION 

THIOIY, 

by  T.  A.  Braaa.  Jaaa  63.  8p.  Mtao.  KM  373i  PI 

Caatraet  APi9  638  700 

Daclaaslflad  raport 

Oaacrlptarti   (•Partarbatiaa  thaory,  lathaBat- 
leal  aaalyals),  Iqaatlaat,  Traatf araatloas, 
Sariaa. 


k  larga  aaabar  af  prablaaa  af  aatbeaatlcal  phyalca 
lea  aajr  ba  radaead  ta  tba  salatlaa  af  tha  aqaa- 


A 

1< 

tlaa  m  '   t  *   laabda  T  (a),  wbara  T  It  a  lla'aar 

traaafaraatlaa.   A  racaat  prapatal  ta  traat  sacb 

prablaaa  by  aaaas  af  eaatlaaad  fractiaaa  Is  ra- 
daead ta  a  aara  tractabla  aathad  iavolvlag  sariaa, 
aad  daaoBStratas  tha  coavargaBca  af  tha  rasaltlag 
saries  etar  a  larger  daaaia  thaa  tha  elaasleal 
Naaaaaa  sarlas.  (Aathar) 


AB-iO«  3i2     Div.   15 
(TISTP/rn)  OTS  priea  #2.60 

Parka  ■atheaatieal  Labs.,  lac,  Carlisle,  lass. 

BASIC  PKATOteS  COMOM  TO  SOIK  COMBINATOKIAL 

C0VEIIN6  PIOBLEIS, 

by  J.  A.  liley.  Peb  63,  25p.  SI2 

Caatraet  AP19  628  2i17.  PraJ .  ^608.  Task  ^6080i 

APCBL  63  130  Oaelassifled  repart 

Deterlptersi   (•Alaebraic  tepelagy.  Stability). 
('Algebras,  Theery).  Caabiaatorial  aaalysis. 
Matrix  algebra,  Paaetiaas,  Special  faactieas, 
Kqaatiaas. 

Aa  abstract  eaveriag  preblea  ia  faraalatad  ahich 
iacladas  as  special  cases  the  priae  iaplicaat 
problea,  the  asaal  set-theeret ie  eeveriag  aad 
tysteas  af  represeatat ires  prableas,  aad  the 
probleas  af  exteraally  stable  sets,  1-»idths  of 
aatrices  aad  aiaiaal  iaeladiag  saas.   The  kaaaa 
aetheds  ef  selatiaa  are  exteadad  ta  the  geaeral 
eaae.  (Aether) 


A0-i08  3i8     Dir.   15,  12,  6 
(TISTP/JIA)   OTS  price  #1.10 

Naval  Ordaaaca  Test  Statlea,  Chiaa  Lake,  Calif. 
DITKIH I NATION  OP  PAIAHITIIS  POI  CORBCLATKO  DATA 
BT  THE  DSE  OP  A  6BNEIALIZED  LEAST-SQDARES  CBI- 
TBIION  INVOLTINC  LINBABIZEO  BBSIOUALS, 
by  Otta  Neall  Straad.  Apr  62,  lOp. 
NArWBPS  lept.  79A2{  NOTS  TP2979 

Daclaaslflad  repert 

Deseripterst   (*CerrelatieB  techaiqaas,  Laaat 
aqaarea  aethed) ,  (•Carre  fittiag.  Least  sqaares 
SMthed),  Aslaaths.  Positiea  fiadiag,  latrix 
algebrat,  Theadalites,  Aaalyais  ef  Tariaaee, 
Liaear  systeas. 

This  preseatatiaa  exteads  the  least-sqaaras 

aethodt  earreatly  ia  aae  at  HOTS  ta  caver  the 
ease  ef  eerrelated  data.   A  deriratiea  af  the 
theery  is  fellewed  by  detailed  discassiaaa  ef 
the  applicatieas  ta  the  Askaaia  ciaetheodelite 
selatiea  aad  carve  fittiag  of  spaee-posltiea 
data.   Refereaces  are  givea  for  other  local  ap- 
plieatiaas,  bat  specific  resalts  for  these  are 
aet  iacladed.   (Aathar) 


A0-408  356     01 V.   15 
(TISTB/NA)   OTS  price  $1.10 

New  York  U.,  New  York. 

RESEABCH  BANOOMIZATION  PBOCEOUBES  AND  PACTOBIAL 

KXPEBIHENTS. 

Piaal  rapt. 

1963,  2p. 

Craat  AP  AP0SR62  153 

APOSB  i7U 

Oaclaasifiad  repart 

Descriaterst   (•Coabiaatioa  aaalysis,  Praba- 
bility),  (•Prabability.  Coabiaatiea  aaalyaia), 
Gaae  theery,  Natheaatics. 


AD-iOB  393     Oiv.   15,  30 
(TISTP/RH)   OTS  price  |2.60 

Beeiag  Scieatific  Besearch  Labs.,  Seattle,  Mash. 
OPTIMUM  BEDUNDANCY  ONOBB  MULTIPLE  CONSTBAINTS, 
by  Praak  Presehaa  aad  T.  A,  Bray.  May  63,  23p. 
Bapt.  ao.  D1  82  0253;  MN298 

Uaalassifiad  repert 

Deseripterst   ("Liaear  pregraaaiaa,  "Prograa- 
aiag  (Coapaters) ) ,  (•Prograaaiag  (Caapaters) , 
Liaeer  prograaaiag),  Oparetieas  research.  Digi- 
tal caapaters.  Logistics,  Qaaaaiag  theery. 

Eettelle  (1962)  preseats  aa  algoritha  fer 
alleeatiag  radaadaacy  sa  as  to  aaxiaixa  systaa 
reliability  witheat  exaeediag  a  specified  cost 
(er  eqaivaleatlv,  achieve  a  apaeified  reliability 
at  aiaiaaa  cast).   Ia  the  preseat  paper  >e 
develop  aa  algeritha  to  solve  the  aore  geaeral 
preblea  of  aaxiaiiiag  systaa  reliability  witheat 
exeeediag  aay  ef  aaveral  liaear  coastraiata. 
(Aether) 


AD-i08  l^3  Div.   15,  16 

(TISTP/MFA)  OTS  price  $1.60 

Operatioas  Besearch  Ceater,  U.  of  Calif., 

Berkeley. 

SOME  STATISTICAL  PBOBLEMS  OF  DIAGNOSIS  BY  MEANS 

OF  A  MULTIPHASIC  SCBEENINC  EXAMINATION, 

by  Bllea  Skeraaa.  30  Jaa  63,  9p.  Bapt.  aa.  63  1 

Caatraet  Noar365602,  PreJ.  NB0i3  275 

Oaelassifled  repert 

Descriptors!   (*Statlstieal  tests,  Oiagaaais), 
Prabability,  Irrara,  Diseases. 


The  coacapt  ef  aaltiphasie  screeaiag  ia  aedieiae 

refers  to  a  saries  of  tests  perforaed  to  deteraiaa 

whether  there  is  safficieat  likelihood  ef  certaia 

diseases  beiag  preseat  to  warraat  farther  testiag 

fer  these  diseeses.   Maltiphasic  screeaiag  ex- 

aaiaatiaas  aast  be  saitable  for  roatiae  applica- 

tioa  to  a  large  aaabar  of  patieats,  as  wall  as 

ceapreheasive,  accarate,  aad  efficieat.   The 

problea  is  to  deteraiaa  the  type  of  data  to  ba 

ebtaiaed  froa  each  patieat  aad  a  process  by 

which  a  diagaestie  deeisioa  is  ta  be  reached 

which  will  be  saitable  for  haadliag  by  aa  elec- 

traaic  ceapater.   This  repert  is  iataadad  to 

eatliae  a  statiatieal  feraalatioa  of  the  problea. 

te  provide  refereaees  ta  previoas  stadias  ia 

related  erees,  to  poiat  oat  several  statistical 

prableas  te  be  aaticipated  at  varioas  stages  ia 

the  developaeat  of  sach  a  prograa,  aad  to  saa- 

aariie  a  partioa  af  the  ideas  set  forth  by  the 

ceaaittee  ia  charge.   (Aatkor) 

n 


AD-i08  AM  Oiv.      15.    30 

(TISTE/JMS)    OTS   price  |2.60 

ioataaa   State  Coll.,    Boseaaa. 

ON   DYNAMIC    SHITCHIN6   IN   ONE-DIMENSIONAL   I 

TIVE    LOGIC    NETWORK S, 

by   R.    L.    Kllaar.      Mar    63.    26p.    Scieatific 

so.    i. 

Coatract  AP19  60i  6619.  ProJ.  5632.  Task 

AFCBL  63  68  Oaelassifled  repor 


rCBA- 
tept. 

)|b3202 


Descriptors:   ("Coapater  logic,  Matheaeitcal 
Bodels},  ('Mathaaatical  aodeis,  Coapater  logic) . 
Traasieats,  Networks,  Switchiag  circaitj 
Matheaatical  aaalysis.  Hatheaetieal  logi 
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ed  COBS 
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cade  ef  ideaxical  fialte  a^jtoaata 

to  the  tb  p\Mtir  BHtoaatio 
ab  i  iapat  froa  the  oatsid^'  world 
apat  frea  Its  left  aeighboi,  aad 
b  i  oatpat  to  the  oatside  irbrld  aad 
pat  to  its  riaht  aeighbor.   Re 
a  theoreatt   (1)  For  every  tateger 
11  definitioa  sach  that  a  ^prres- 
ther  caa  or  caaaot  switch  'k-oa 
a  cycliag  coaditioa  follow  Hg  a 
chaaga  accordiag  as  a  eqaa  ,'  to  or 
a  >  k,  respectively;  (2)  t tare  do 
ithas  to  tell  whether  or  a  ik  a 
aitioa  adaits  of  a  SITN  th it  caa 
libriaa  aad  foUowlag  a  si  inle  x 
ther  (e)  switch  iato  a  cycliag  coa- 
pat  oat  a  x  sab  i  -  1  dari  1^  a 
ieat;  aad  (3)  there  do  aot  Itxlst 
ell  whether  or  aot  a  givea  $ITN 
aast  have  every  switchiag  itraasi- 
siagle  x  sab  i  chaaga  from  eqai- 
(a)  die  oat  a  boaaded  aaabak'  of 
ght  of  the  chaaga,  or  (b)  ^Ktead 
the  SITN  boaadary.   All  th^oreas 
tractively  oa  fiaite-stete 
aad  (3)  hiaga  oa  aa  eabedd 
ag  systaa  resalts  iato  sac  1 
lade  with  severel  iterativf 
ioastratioas.  (Aathar) 


AD-^08   58^ 
(TISTP/FEM) 


Div.      15.    8 
OTS   price  $1.10 


Eleetreales   Beseerch   Lab.,    U.    of  Calif. 

Berkeley. 

PROOF  OF  A  6ENEBAL  RELATIONSHIP  USED  IN 

BILITY  TEST  OF  LINEAR  DISCRETE  SYSTEMS, 

by  E.  I.  Jary.  26  Dec  61,  8p. 

Great    AF   AF0SR62   70 

AFOSR   A796  Series   60,    Issaes   373   aad   i25 

Uaclassified    repork 


TIE  STA- 


Aa  Addeadaa   toi      A   Siaplifiad    Stebillty   f 
Linear   Discrete   Systeas    (AFOSR    1170)    aad 
Roots    of    a   Reel    Polyaoaial    laside   the  Uai 
ele  ead   a   Stability  Criterioa   for    Liaear 
e   ate   Systeas    (AFOSR    2^^3) . 


ite   Systeas    (AFOSR    2^^3) . 

>escriptorst      (•Liaear    systeas,    Seability), 
[•Stabiliiatloa,   Tests),    (•Polyaoaials.   Naa- 
Dors),    Algebre,   Coaplex  verlebles,    Deterjai- 
■aats,    Geoaetry,    Theory. 
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aa 


A0-i08  611     Div.   15 
(TISTP/RL6)  OTS  price  $1.10 


Boeiag  Scieatifie  Reseerch  Lebs.,  Seattle,  Mash, 
AN  INVERSION  FOR  A  JACOBI  INTEGRAL  TRANSFMRMA- 


Eg  of 


« 
die- 

aatwork 


J»   the 
Cir- 

Uia- 


MATHEMATICS  -  Division  15 

TION, 

by  T.  P.  Higgias.   May  63,  6p.  MN  295;  D1  82  0250 

Uaclaasified  report 

Alao  available  froa  the  aathar. 

Descriptorsi   (*Iategral  traaaferas,  Polyaoai- 
als), Traasforaatioas  (Matheaaties) ,  Redactioa, 
Eqaatieas. 


AD-^08  6^1      Div.   15 
(TISTP/MFA)  OTS  price  $1.10 

Operetioas  Research  Ceater,  U.  of  Calif., 

Berkeley. 

AN   ALTERNATE   DERIVATION   OF   THE    POLUCZEK- 

KHINTCHINE    FORMULA. 

by  Robert   M.    Oliver.      15  Apr   63,    2p.    Rept.    ao. 

ORC63  A  (RR) 

Coatract  Noar22283 

Uaclassified  report 

Descriptors:   (*Queaeing  theory,  Operetioas 
research).  Probability,  Tiae. 


AD-A08  721      Div.   15.  9 
(TISTP/FEM)  OTS  price  |3.60 

Novel  Ordaaaca  Lab..  Rhite  Oak.  Md. 
A  COMPARISON  OF  NUMERICAL  SCHEMES  TO  CALCULATE 
THE  SOLUTIONS  OF  A  NON-LINEAR  PARTIAL  DIFFEREN- 
TIAL EQUATION  RITH  SHOCKS, 
by  A.  Ooaglis.  8  Apr  63.  30p. 
NOL  TR63  8;  Rept.  ao.  M33 

Uaclaasified  repert 

Descriptors:   (*Shock  (Mechanics).  Naaericel 
analysis).  ("Partial  differential  eqaetloas. 
Non-lineer  differential  equations),  (*Flald 
aechenics,  Equetions),  Viscosity,  Shock  wevea. 
Difference  equetions,  Ineqaalitlea,  Errors, 
Digitel  coapaters.  Tables. 

Ia  a  siaple  problea  with  shocks  end  rerefectlens 
six  elternetive  calcalatien  precedares  have  been 
tested  es  to  cost  aad  accaracy.   Best  resalts 
were  givea  by  the  leest  elaborate  aethod  with  the 
fiaest  aesh  end  by  the  aest  eleborate  aethod  with 
the  ceersest  aesh.  (Author) 


A0-i08  745     Oiv.   15 
(TISTP/JH)  OTS  price  |2.60 

Littoa  Systeas,  lac,  Ralthaa,  Mass. 

A  SHORT  TABLE  OF  A  MULTIPLE  ALTERNATIVE  ERROR 

INTEGRAL, 

by  Albert  H.  Nuttall.  30  Apr  63.  19p.  TR63  3BF 

Coatract  Near332000 

Uaclassified  report 

Descriptorsi   ("latagrals.  Errors),  (*Probabil- 
<ty,  Matheaatical  aaalysis),  Tablea. 


A0-i08  749     Div.   15 
(TISTP/MSS)  OTS  price  $1.10 

Systea  Developaeat  Corp.,  Saata  Moaica,  Calif. 
OPTIMAL  STRATEGIES  FOR  MAXIMUM-NUMBER  GAMES, 
by  Miltoa  Ash  aad  Rayne  Joaet.   22  May  63,  4p. 
Rept.  ao.  SP1216  000  00 

Oaelassifled  report 

Descriptors:   (*Gaae' theory,  Metheaatical 
aaalysis).  Probability,  Naaber  theory,  Dyaaala 
prograaaiag,  Eqaatieas  ef  stete. 


79 


Division  15  -  MATHEMATICS 

AD-^08  993    01 T.   15 
(TISTT/m)  OTS  prle*  $9.60 

Applied  ■athvaatiet  aad  StAtittici  Labs., 

Staaford  0. .  Calif. 

ON  THE  NECESSARY  CONDITION  FOR  OPTIMAL  CONTROL  OF 

NONLINEAR  SYSTEMS, 

by  Habart  Halkla.  13  Jaaa  63.  IIOp.  Tachalcal 

rapt.  ao.  116 

Coatraet  Near22511.  ProJ.  NI041  086 

Daelaoiflad  report 

Daierlptartt   (•Noaliaaar  tjrttaas,  Tkaory), 
("Coatrol  systaas,  Olfferaatlal  eqaatloas), 
Llaaar  lyttaai,  Oiffaraaea  eqaatloas,  latagral 
aqaatloas,  Partial  dlfforaatlal  eqaatloas.  To- 
pology, Faactloas.  Algebra,  Naabers,  Seqaeaees, 
Matrix  calcalas,  Geoaetry. 


AD-i09  067 
(TISTP/JAB) 


Di».   15 
OTS  priee  $1.10 


Forelga  Tech.  Div.,  Air  Force  Sysieas  Coaaaad. 

Irigkt-PattarsoB  Air  Force  Base,  Ohio. 

IDEAS  OF  SOLUTIONS  OF  ALGEBRAIC  EQUATIONS  THROUGH 

DESIGNATED  INTEGRALS. 07 

by  B.  N.  Pskaaiehaiy.   22  Apr  63.  An. 

FTD  TT63  232 

Oaclasslfied  report 

Descriptors:   ("Algebra,  Eqaatloas).  lategral 
equatleaa. 


A0>i09  lOi     OiT.   15 
(TISTP/TL)  OTS  price  $1.60 

Catkelic  U.  of  Aaerica,  Hasklagtoa,  D.  C. 

RUNS  TEST  FOR  A  CIRCULAR  DISTRIBUTION  AND  A 

TABLE  OF  PROBABILITIES, 

by  Ckoolchiro  Asaao.   Jaae  63.  12p.  Rept.  ao.  CU 

Bloa  5 

Ceatract  Noar22i9  05 

Oaclasslfied  report 

Descriptors:   (•Statistical  dlstrlbutioa, 
Test).  (•Probability.  Tables).  Saapliag. 
Theory,  Statistical  test.  Statistical 
Faactioas. 

A  aetked  is  saggested  for  testlag  wkether  two 
saaples  observed  oa  a  circle  are  drawn  froa 
tke  saae  dlstribBtiea.   Tke  proposed  test  Is  a 
aedlflcatloa  of  tke  nell-kaowa  Hald-Holf OMita 
raas  test  for  a  dlstrlbatloa  oa  a  stralgkt  liae. 
Tke  prlaary  advaatage  of  tke  proposed  test  is 
tkat  It  alalalies  tke  avaber  of  assuaptloas  on 
tke  tkeoretlcal  dlstrlbatloa.   (Autkor) 

AI)-409  173     DlT.   15 
(TISTP/TL)  OTS  price  $1.10 

Craft  Lab.,  Harvard  D. ,  Caabridge,  Mass. 

TABLES  FOR  THE  STEP-BY-STEP  INTEGRATION  OF 

ORDINARY  DIFFERENTIAL  EQUATIONS  OF  THE  FIRST 

ORDER, 

by  ■llUaa  F.  Plekard.  25  Mar  63.  7p.  Tecb. 

rept.  i06 

Ceatract   Near186632  aad  Great   21869,    ProJ.    NR 

371  016 

Uaclassified  report 

Deserlptorsi   (•Differaatlal  eqaatieas, 
Tablas) ,  latogratiea. 

A  stady  Is  aade  of  tke  step-by-step  lategratioa 
ef  erdlaary  dlffereatlal  eqaatloas  of  tke  first 
order  by  aeaas  of  foraalas  obtaiaed  froa  tke 
Cregory-Noatoa  backward  iaterpolatlag  foraala. 
Tables  ef  relevaat  coastaats  are  preseated. 
(Aatker) 


Al»-i09  17^     Div.   15 
(TISTP/GRR)  OTS  price  |i.60 

Craft  Lab.,  Harvard  U. .  Caabridge.  Mass. 
STABILITY  OF  CERTAIN  NONLINEAR  DIFFERENTIAL 
EQUATIONS  USING  THE  SECOND  METHOD  OF  LIAPUNOV. 
by  Roger  M.  Goldwyn  aad  Kuapati  S.  Nareadra. 
18  Mar  63.  ^Op.  TRi03 
Ceatract  Near1866l6,  ProJ.  NR  372  012 

Uaclassified  report 

Descriptors:   (•Faactioas,  Noaliaear  systeas), 
(•Noallaear  dlffereatlal  eqaatloas.  Stability), 
Matrix  algebra,  laeqaall ties. 


Aa  approack  is  proposed  for  tke 
Llapaaov  fuactioas  for  certala  t 
aad  tklrd-order  noaliaear  systea 
tea  is  described  by  a  vector  dlf 
tioa,  a  Llapaaov  faactioa  wklck 
of  tke  llaear  systea  for  all  val 
coaaoa  Llapaaov  faactioa  (CLF)  1 
raage.   Mklle  it  aay  prove  diffi 
alae  suck  a  CLF,  a  Llapunov  fuac 
ted  to  easure  tke  stability  of  t 
over  tke  eatire  raage  of  tke  par 
certala  coaditloas,  tkls  Liapuao 
be  easily  aodified  for  use  as  a 
tion  for  a  nonlinear  systea  in  w 
functions  of  tke  state  variables 
approack,  sufflcieat  coaditloas 
for  tke  stability  of  a  different 
teras  of  tke  beaads  oa  certala  f 
(Aathor) 


coastractlon  of 
ypes  of  second 
s.   If  tke  sys- 
ferential  equa- 
easures  stability 
ues  is  called  a 
a  tke  givea 
cult  to  deter- 
tloa  aay  be  selec- 
he  linear  systea 
aaeters.   Uader 
V  fuBctloa  aay 
Liapunov  func- 
kick  tkere  are 

Using  tkis 
are  deterained 
lal  equation  in 
aactioBS. 


AD-409  423     Div.   15 
(TISTP/FDR)  OTS  price  $4.60 

Foreiga  Teck.  Div.,  Air  Force  Systeas  Coaaaad, 

Wright-PattersoB  Air  Force  Base,  Okie. 

EXCEPTIONAL  CASES  OF  INTEGRAL  EQUATIONS  OF  THE 

CONVOLUTION  TYPE  AND  EQUATIONS  OF  THE  FIRST  KIND, 

by  F.  D.  Gakbov  and  V.  I.  Saagiaa.   29  May  63, 

Up. 

FTD  TT63  181  Uaclassified  report 

Traas.  froa  Izvestlya  akadeaii  nauk  SSSR,  Serlya 
aateaatickeskaya.  Vol.  26,  No.  3.  pp.  361-390, 
1962. 

Descriptors:   (•Integral  equatioas). 

lategral  equetions  witk  difference  kernels  for 
cases  wkea  tke  coefficient  of  tke  corresponding 
Rieaann  boundary  value  problea  reverts  to  sero 
or  to  aa  iafinlty  of  an  integral  order  are  in- 
vestigated.  Equations  of  tke  first  kind  are 
stadied,  la  particular.   Here  the  Rieaaaa- 
problea  coefflcieBt  kas  a  zero  or  a  pole  at  tke 
polat  at  Inflaity.   (Autkor) 


AD-409  435     Div.   15 
(TISTP/FDR)  OTS  price  |3.60 

WiscoBsla  U. ,  Madison. 

BAYES 'THEOREM  AND  THE  USE  OF  PRIOR  KNOWLEDGE  IN 

REGRESSION  ANALYSIS, 

by  George  C.  Tlao  aad  Araold  Zellaer.   Jaa  63, 

31p.  Tecknical  rept.  ao.  ^J^ 

Coatraet  Nonr120217,  ProJ.  NRO42  222 

Uaclassified  report 

Descriptors:   (•Matkeaatical  aodels.  Reviews), 
Matkeaatlcal  analysis.  Specif icatloas,  Dis- 
tribatioB.  Faactioas,  Series,  Analysis. 
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AO-409  454     Div.   15,  25 
(TISTP/MSS)  OTS  price  $4.60 

Electric  Boat  Div.,  General  Dyaaalcs  Corp 

Sroton,  Conn. 

SHELL  MODE  COUPLING. 

Final  rept.  for  1962, 

by  R.  J.  McGrattan  aad  E.  L.  North.  Mar  6b|,  41p. 

■ept.  ao.  U4II  63  005 

Ceatract  Noar3 59400 

Unclassified  repor 

Descriptors:   ('Asyaaetric  bodies,  Resoiaace), 
Stiffeaed  cylinders,  Matkeaatical  aodel,  Coa- 
ical  bodies.  Cylladrical  bodies.  Velocity, 
Vibratioa,  Heaispheri  cal  shells,  Electrpjaaf- 
aetic  waves. 
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AD-409   580 
(TISTP/MFA) 


Div.       15.    30 
OTS   price   $7.60 


Research   Lab.    of  Electronics,    Mass.    last. 
Tech. ,    Caabridge. 

SOME   MEMORY    ASPECTS   OF    FINITE    AUTOMATA, 
by   Chung    Laung   Liu.      31    May    63,    71p.    TR4ltl 
Contract   DA36  039sc78108,    Task   3   99   25  OOJl 

Unclassified  repor 


Descriptors:  (•Transforaatioas  (Hatkea 
Autoaatlon),  (•Meaory,  Analysis),  Seque 
Algebras,  Input-output  devices.  Theory. 

The  aost  laportant  characteristic  of  a  fi 
sutoaaton  is  thnt  It  has  a  aeaory.  By  th 
aesn  that  tke  bekavior  of  an  autoaaton  is 
est  upon  its  past  history.  In  this  repor 
si  special  cases  are  studied  in  which  the 
deterainat 1  on  of  the  behavior  of  an  autoa 
is  possible,  even  when  a  portion  of  its 
kistory  is  unknown.   (Author) 


AD-409  598 
(TISTP/AM) 


Div.   15,  25 
OTS  price  $1.60 


Bd 


Harvard  U. .  Div.  of  Eagineering  and  Appli 

Physics,  Caabridge,  Mass. 

ANALYSIS  OF  A  STRUCTURE  HITH  A  RANDOM  GEO^ETBY, 

by  J.  Lyell  Saaders  Jr.  Apr  63,  lOp. 

Ceatract  NoBr1866  02 

Unclassified  reperk 
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MATHEMATICS  -  Division  15 

Descriptors:   (•Structural  properties,  Matke- 
aatical analysis),  (•Materials,  Structural  prop- 
erties), (eBeaas  (Structural),  Matkeaatical 
analysis).  Statistical  processes,  Mechanical 
properties,  Deteralnntion,  Elasticity.  Rods. 
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(Author) 
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AD-409  606     Div.   15.  13.  30 
(TISTP/JEA)  OTS  price  $9.10 

Illiaois  U. .  Orbaaa. 

A  NUMERICAL  PROCEDURE  FOR  THE  ANALYSIS  OF 

CONTAINED  PLASTIC  FLOM  PROBLEMS. 

Doctoral  tkesis., 

by  G.  N.  Harper  aad  A.  Ang.   Juae  63,  95p.  SIS266 

Contract  DA49  I46XZIO4 

Unclassified  report 

Descriptors:   (•Stresses,  Nuaerical  aetbods 
and  procedures),  (•Elasticity,  Tkeory), 
Plasticity,  Statics.  Load  dlstrlbutioa. 
Loading  (Meckaaics).  Matkeaatical  aodels. 
Structural  parts. 


Tke  developaent 
tke  solution  of 
flow  of  plsne  c 
discrete  aodel 
pkysical  contin 
tke  bekavior  of 
identical  wltk 
equations  for  t 
governing  tke  p 
Hencky  yield  cr 
stress-strain  r 
are  given,  and 
is  developed  fo 
systeaatic  rela 
putatioa  of  dis 
tke  aodel  is  de 
tecknique  appli 
bekavior,  aad  1 
high-speed  coap 
probleas  are  so 
procedure.  Res 
procedure  devel 
fully  for  the  s 
interesting  and 
plastic  flow. 


of  a  nuaerical  procedure  for 

probleas  in  contained  plastic 
oatinua  was  investigated.   A 
is  introduced  to  replace  the 
uua.   The  equations  governing 

the  aodel  are  shown  to  be 
a  set  of  finite  difference 
he  differential  equations 
lane  continuua.   The  Mises- 
iterion  and  the  Prandt 1-Reuss 
elations  for  plastic  straining 
a  finite  fora  of  these  relations 
r  application  to  the  aodel.   A 
xatlon  technique  for  the  coa- 
placeaents  and  stresses  within 
veloped.   The  relaxation 
es  to  both  elastic  aad  plastic 
s  well  adapted  for  use  on  large, 
uters.   Three  nuaerical  exaaple 
Ived  by  aeans  of  the  relaxation 
ults  show  that  the  nuaerical 
oped  herein  can  be  used  success- 
olution  of  a  wide  range  of 

practical  probleas  in  coataiaed 
(Author) 


AD-409  679      Div.   15 
(TISTP/MFA)  OTS  price  $3.60 

Air  Force  Caabridge  Research  Labs..  Bedford, 

Mass. 

A  DEFORMATION  METHOD  FOR  THE  MINIMIZATION  OF  A 

QUADRATIC  FUNCTION  SUBJECT  TO  LINEAR  INEQUALITY 

CONSTRAINTS, 

by  Saauel  Zahl.  May  63,  27p. 

ProJ .  5632 

AFCRL  63  132 

Unclassified  report 
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Division  15  -  MATHEMATICS 

Ocfcrlptertt   (•Polyaeaiali,  Llaear  prograa- 
■laf),  Algtbra,  laaqaalltiti,  Faactioai,  Coavex 
•  att . 


A  aa*  ■•thod  for  ■laialiiag  a  poait 
qaadratle  faaetioa  labjaet  to  llaaa 
eeattralatt  la  proaoatod.  It  ii  ba 
tlaaoaa  doforaotioa  of  tko  qaadratl 
fro*  OBo  fflrlaf  riao  to  aa  alaost  t 
•ad  oadlag  «itb  tbo  doairad  qaadrat 
■otbed  la  partlealarljr  aattablo  for 
iavolviag  largo  aaabora  of  laaqaall 
alaeo  tbo  alio  of  tbo  varlabla  apac 
paadoat  of  tbo  aaabor  of  laoqaalltl 
■otbod  it  roadlly  axtoadod  to  llaaa 
by  OBboddlag  tba  liaoar  objoctlvo  f 
•oeead  dogroo  pelyaaaial  with  poalt 
qaadratle  ceapoaont,  aolvlag  tba  ro 
probloa  by  tko  abovo  aothod,  thoa  d 
qaadratle  coapeaoat  to  aoro;  tbat  1 
tba  aoeoad  dogroo  prograaalag  probl 
orlgiaol  liaoar  oao.   (Aatkor) 


ivo  doflaito 
r  iaoqaallty 
aod  oa  a  eoa- 
e  atartlag 
rlvlal  probloa 
Ic.   Tbo 

probloai 
ty  coaatralatt, 
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rivlag  tko 
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AD-^09  685     01 V.   15 
(TISTP/IFB)  OTS  prlco  13-60 

Caao  laat.  of  Teck.,  Clevolaad.  Okio. 

BIST  LINBAI  UNBIASED  ESTIMATION  OF  LOCATION  AND 

SCALE  PAIABBTERS  OF  REIBDLL  OISTIIBUTION  DSINC 

OKOKIED  OBSBIVATIONS, 

by  Zkkala  Goviadarajala  aad  Badbakar  Joibl. 

Nov  62,  37p. 

AFOSI  i699 

Oaelaatlflad  report 

Doaerlptora:   (oStatistleal  dlitrlbatloaa, 
Saapllag),  Statlitlcal  preeeiaoa,  Loaat  iqaaroa 
aotbod,  Liaoar  syitaat.  Tablet. 
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Al>-i09   755  Div.      15 

(TISTP/BLC)   OTS  price  $6.60 

Foreiga  Toeb.    Dlv.,    Air  Force  Syttoat   Coaaaad, 

Wrlgbt-Pattertoa   Air   Force   Bate,    Obio. 

A    NOBEIICAL   SOLUTION   OF   THE  HEAT   TRANSFEB 

EQUATION. 

by  Sb.  Ye.  Bikoladso.  15  Bay  63.  65p. 

FTB  XT  63  196        Oaelaaalflod  report 

Traaa.  froa  Trady  Tbilitikogo  aatoaatlcbetkogo 
laatttata  iaoaa  A.  B.  Basaadaa.   Akadoalya  Naak 


Graaiatkoy  SSB.  Vol.  27.  Isdatol'ttvo  Akadoali 
Naak  Graa.  SSB,  Tbiliti,  pp.  367-ilO.  I96O. 

Oetcrlptort:   (*Heat  traatfer,  Eqaatloat), 
Propogatloa,  Beat,  Differeace  eqaatloat,  Tlae. 
Foarior  aaalyiit,  Serlet.  Naaorieal  aotbodt 
aad  proeedaret.  Bouaiiary  valae  probloai, 
Tbeory,  Topology.  Errort.  laoqaalitiet. 
Tberaal  coadactivity. 


AD-i09  SSi     Olv.   15,  8 
(TISTP/FEB)   OTS  price  18.10 

Syttoat  Roteorcb  Ceater,  Cato  lait.  of  Toeb., 
Clevelaad.  Ohio. 

TBE  INVERTIBILIir  OF  DTNABIC  SYSTEHS  HITH  APPLI- 
CATION TO  CONTROL, 

by  Roger  M.  Brockett.   Bay  63,  81p.  Rcpt.  ao. 
SRC31A63  U 

Oaelattified  report 

Deterlptorti   ("Llaoor  tytteat,  Coatrol),  (*Noa- 
liaear  tytteat,  Traatf oraat loat  (Batbeaatict) , 
("Coatrol,  Tbeory),  Differeatlal  eqaatloat, 
Batrix  algebra,  Faactioat.  Eqaatloat.  Prograa- 
alag (Coapateri),  Feedback,  Autoaatlc,  Stabili- 
ty, Aaalytit. 

Cortola  propertlet  of  aalti-lapat,  aaltl-oatpat 
ilyaaaic  tytteat  vbick  are  of  laterott  la  autoaat- 
lc coatrol  are  lavet tigated .   It  it  tkowa  tkat 
tack  tytteat  caa  be  viewed  at  a  aappiag  «koie 
doaoia  it  tko  tot  of  pottlble  lapat  faactioat 
and  akoto  roage  it  oitker  tko  tot  of  retpoatot 
or  a  tot  of  oqaivalonco  clattet.   By  teleetlag 
tko  aorat  for  tko  lapat  aad  oatpat  tpacot  la 
varioat  vaya  it  it  pottlble  to  iatorpret  aoay  of 
tko  faalllar  propertlet  of  a  tyttoa  la  terat  of 
tketo  aappiagt  aad  aea  aeaat  of  tyttoa  ekaracterl- 
aatloa  are  taggottod  at  well.   It  la  tkowa  tkat 
tko  ttady  of  tketo  aappiagt  leadt  aataraUy  to 
tko  ttady  of  oa  iaverto  oqaatioa.   Coaditieat 
aador  wkick  tko  iaverto  equotioa  exittt  are 
derived  for  toae  llaear  aad  aoaliaear  tytteat  oad 
explicit  repreteatatloat  for  tke  iaverto  eqaatioa 
are  givea  for  certaia  clattet  of  liaoar  tytteat. 
Tke  effect  of  feedback  it  aaalyzed  la  terat  of 
Itt  iaflaeaeo  oa  tke  ckaracter  of  tketo  aappiagt 
aad  certaia  liaitatioat  oa  feedback  at  a  device 
for  alterlag  a  givea  syttea  are  aoted.   It  It  alto 
tkowa  tkat  tke  iaverto  equotioa  eaa  be  aied  to 
kelp  defiae  tke  optlaua  input  for  a  certain  type 
of  tiae-optiaal  probleas  wkere  tke  objective  it 
ttated  la  terat  of  tke  oatpatt  ratker  tkaa  tbo 
ttate.   (Aatbor) 


AD-409  887     Dlv.   15.  6.  5 
(TISTP/JKA)  OTS  price  #3.60 

Lockkeed  Aircraft  Corp.,  Sunnyvale,  Calif. 
PB06RAB  461  TELEMETRY  ALIASING  ERROR  ANALYSIS. 
10  Jaae  63,  1v.  Bopt.  a^.  LBSC  A324768 
Coatract  AFOA  647  787 

Uaclaatifiod  report 

Detcriptort:   (oToloaeter  tytteat.  Krrort), 
Faactioat,  Saapllag.  Low-patt  flltert,  Coapater 
logic.  Betolutioa,  Ckaaael  aeleetor,  Freqaeaey. 

Allatiag  error  ocean  wkea  Jaterpolotioa  it 
applied  to  data  taaplet  wkote  period  betweea 
taaplet  it  too  groat  to  recover  tke  kigker  fre- 
qaeaey coapoaeatt  la  tke  data  tpoctraa.   Siaco 
tke  data  apectraa  goaerally  eoatalaa  kigk  fre- 
qaeaey coapoaeatt  wkick  are  aot  of  lateroat.  tbo 
tlgaal  la  low-paaa  filtered  to  atteaaate  tbo 
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a  of  tbo  apectraa.   It 
atteaaated.  tbat  'folda 
acy  tbereby  caatiag  all 
rror  aoy  be  reduced  by 
tter  flltoriag.   Siaco 
igb  degree  of  accuracy 
aiaaa  aaapliag  rate,  aa 
clearly  aecettary.   To 
leaetry  ayitea  it  deter 
tke  troatfor  faactioat 

Batkeaatieal  faactio 
ograa  46I  payload  telea 
ed  to  coapato  rat  aliat 
taapliag  rate.  Tkroo  d 
or  typoB  are  coapared; 
Buttorwortk.  aa  ideal  r 
afiaite  alope.  oad  aa  0 
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Botk  tke  kigk  retolut 
aaelt  are  aaalyaod.  Tk 
raed  oa  aa  IBM  7094  coa 
ttea  to  tkat  tvttea  par 
(Aatkor) 


MATHEMATICS  -  Division  15 
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AD-409  966  Dlv.      15 

(TISTP/BB)    OTS   price   $4.60 

Naval   Civil    EBgiaoorlag  Lab..    Port  Haoaoa 

Calif. 

HETHODS  FOB  THE  TIME  SEBIES  ANALYSIS  OF  NitEB 


RAVE  EFFECTS  ON  PILES, 
by  R.  J.    Ploraoa,  Jr. 
Tatk  Y  1011  01  051 
NCEL  TN  479 


1/  Jbbo  63.  43p. 
Dae'B^tlfiod  report 


Ooteriptortt   (*Rator  wavot.  Statittleal 
aaalytit),  ("Statittleal  aaalytit,  Hydrodyaaa- 
let),  Ratboaatical  prodictioa,  Foarior  aaaly- 
tit. Battel  fBBCtloat,  DifforoBtial  oqaatioBt. 
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Division  16  -  MEDICAL  SCIENCES 
16.   MEDICAL  SCIENCES 


A0-i07  70  DiT.   16 

(TISTB/AAR)  OTS  pric*  I.  SO 

6570tk  Aerospace  Medical  Reiearch  Labt.,  Aero- 
space Medical  DIt.,  Vrlgkt-PattersoB  Air  Force 
Base,  Ohio. 

OBINAIY  CATECHOUMINE  RESPONSE  TO  MATES  IMMERSION, 
hj  Michael  McCally  aad  Dvaae  E.  GraTeline.  Mar  63, 
lOp. 

Proj.  7222,  Task  722201 
AMRL  TDR63  20  Daelassified  report 

Report  oa  Biophjsics  of  Flight. 

Descriptors:   ('Drlaary  systesi.  Analysis). 
('Epiaephrlne,  Excretloa).  ( 'Levatereaol .  Ex- 
cretioa;.  Biological  assay.  Gravity.  Weigkt- 
lessaess.  Blood  pressare,  Horaoaes,  Maa,  Heart, 
Orgaaie  coapoaads. 


Tke  a 

reaal 

kaaaa 

iaaer 

ately 

assoc 

aorad 

iaaer 

sire 

stati 

iacre 

press 

coatr 

redac 

aad  1 

of  or 


r  i  ear 
i  ae  m 

sabj 
sioa. 

iacr 
iated 
reaal 
sioa. 
verti 
c  iat 
ase  i 
■  re  N 
ol  tl 
ed  ao 
ts  re 
thost 


y  excre 
as  aeas 
acts  du 

The  ex 
eased, 

witk  t 
iae  was 
Six  s 
cal  til 
oleraac 
a  pulse 
ere  slg 
It.  Th 
radreaa 
latioB 
atlc  to 


tiOB 

ured 
ring 
cret 
poss 
he  1 

sig 
ubje 
t  fo 
e  MS 

rat 
aifi 
e  pr 
liae 
to  t 
lera 


of  adrea 
by  bioas 
6  hours 
loB  of  ad 
Ibly  rela 
aaersioB. 
nif icaatl 
cts  were 
llowiag  i 
s  deaoBst 
e  aad  dec 
caatly  di 
obable  ae 
excretlo 
he  postia 
ace  are  d 


aliae 
say  f 

of  CO 

renal 
ted  t 
The 
y  red 
studi 
aaer  s 
rated 
rease 
ffere 
chaal 
a  dur 
aersi 
iscus 


aad 

or  1 
■pie 
i  ne 
0  th 

exc 
uc  ed 
ed  d 
ion. 

and 

in 
at  f 
sas 
lag 
on  i 
sed. 


aor 

6  BO 

te  N 

was 

e  an 

reti 

dur 

ur  in 

Ort 

the 

pals 

roa 

of  t 

iaae 

apal 

(A 


ad- 

raal 

ater 

aoder- 

xiety 

oa  of 

lag 

g  pas- 

ho- 

e 

the 

he 

rsioB 
raeat 
athor) 


Ai>-i07  783     OlT.   16.  29 
(TISTB/CCH)  OTS  price  $6.70 

PeBBsylvaaia  State  U. ,  Ualversity  Park. 
ADAPTATION  TO  HIGH  ALTITUDE  COLO  IN  THE  ANDES. 
ABBMal  progress  rept.,  16  Mar  62-1  July  63, 
by  Paul  T.  Baker.  1  July  63.  36p. 
Ceatraet  DAi9  193M02260 

Uaclasslfled  report 

Oeseriptorst   (■High  altitude.  Adaptation 
(Pk*slolegy) ) ,  (•Exposure.  Adaptatioa  (Physiol- 
•gy) ) .  Stress  (Pkysiology) .  Adjustaeat  (Psy 
ckelogy),  Aaatoay,  Maa,  Teaperature,  Cliaa- 
tology,  Cooliag,  Body  teaperature,  Skia, 
Orgaaie  plgaents,  Clotblag.  Ecology. 
AecliBatlsatioa. 
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AO-^07  851     OlT.   16 
(TISTB/AAR)  OTS  price  $1.60 

School  of  Aerospace  Hediciae,  Brooks  Air  Force 

Base,  Tex. 

CHANGES  IN  SERUM  LIPID  CONCENTRATIONS  MITH  AGE 

IN  YOUNG  MEN, 

by  Dale  A.  Clark.  Jaa  63,  10p. 

Teak  775301 

SAM  TDR62  U2  Uaelassified  report 

Descriptors!   ("Blook  serua.  Lipids),  Maa, 
Aging,  Cholesterol,  Phospholipids,  Exercise, 
Horaoaes,  Metabelisa.  Steroids. 
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AD-407  916     Div.   16,  20 
(TISTB/WA)  OTS  price  $1.10 

Naval  School  of  Avlatioa  Mediciae.  Peasacola, 

Fla. 

TOLERANCE  OF  MICE  X-IRRADIATED  IN  AN  OXYGEN 

RICH  ENVIRONMENT  TO  THE  STRESS  UF  EXPLOSIVE 

DECOMPRESSION. 

by  Donald  E.  Furry.   25  Feb  63,  7p. 

Navy  ProJ.  MH005  13  1002 

NSAM  Rept.  ao.  A  Daelassified  report 

Descriptors:   v'Stress  (Physiology),  Explosive 
decoapressioB;  .  (.'Explosive  decoapre.ssioa. 
Toleraaces  (Physiology)),  ("Oxygea,  Coatrolled 
ataospheres) ,  X-rays,  Mhole  body  irradiatioa, 
RespiratioB,  Mice,  Radiological  dosage.  Lethal 
dosage.  Survival. 

Oa  the  basis  of  pooled  survival  data  it  is 
coBcIuded  that  the  use  of  either  an  air  or 
oxygen  rich  environaent  during  exposure  to  700r 
whole  body  X-i rradlatioa  has  ao  effect  oa  the 
toleraace  of  alee  to  explosive  decoapressioa  when 
the  stress  of  decoapressioa  is  applied  withia  oae 
hoar  followiag  X-irradiatioa.   The  expected 
thirty-day  survival  proportioB  of  alee  exposed 
to  whole  body  X-irradiatioa  oaly  while  breathiag 
oxygea  is  slgaif icaatly  reduced  whea  coapared  to 
the  survival  proportioa  of  alee  breathiag  air. 
(Aathor) 


AO-407  924      Dlv.   16 
(TISTB/AAR)  OTS  price  $5.60 

Llade  Co.,  Div.  of  Oaioa  Carbide  Corp., 

Toaawaada,  N.  Y. 

RESEARCH    ON   PROCEDURES    FOR    THE   LON-TEMPERATURE 

PRESERVATION   OF    BLOOD. 

Biaoathly   progress    rept.    no.    2.    1    Mar-1    May   63, 

by  A.    P.    Riafret.    1    May  63,    5^p. 

Coatract   Noar300300 

Uaelassified   report 

Descriptors:      (*Blood,    Preservatioa) ,    Teapera- 
tare,    Exposaro,    Hypotherala,    AdditlTes, 
Erythrocytes.    Cells.    Ef f ectiveaess.    Physiology. 
Aeeoptablllty,    Albaaias. 
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40-407   945 
(TISTB/PCB) 


Div.       16,    30 
OTS    price   $4.60 


Lockheed  Aircraft   Corp.,    Sunnyvale.   Calif. 
lEOICAL    DIAGNOSIS    HITH    ELECTRONIC    COMPUTERS; 
AN   ANNOTATED    BIBLIOGRAPHY, 
coap.    by   Kugeae   E.    Graiiaao.    Apr   63,    36p. 
SB63   8;    6   90  63    9 

Uaelassified   report 


HI 


Descriptersi   (•Diagaosis.  Coaputers),  (*< 
puters,  Diagnosis).  ("Bibliographies,  Die 
sis).  Abstracts.  Prograaaing  languages.  A 
aauts,  Selectioa,  Autoaatic,  Heart,  Data 
easing  systeas.  Digital  coaputers,  Electr 
cardiography.  Electroencephalography,  Coap 
logic.  Matheaatical  aodels.  Physiology.  P 
ability.  Statistical  analysis.  Data  stora(i 
systeas.  laforaatioa  retrieval. 


Tkis    bibliography    c 
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Psters. 
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Bts  have  not 
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by  coaputer 
id  be  part  o 
ta  coatrol  s 
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to 
I  coa- 


25  refereace 
th  electron! 
terials.      ReA^y 

beea    perfor^^d 
er    of   pilot 
he   belief    th4 l 
s    is    feasibl 
f    a    coaprehe^^ ive 
ystea.      A   fen 
Bota^ioa.       (i  jithor) 


AO-408    082  Div.       16,    3  0 

(TISTB/AAR)      OTS   price  $1.10 

Aaericaa   Rlectreaic   Labs.,    Ibc,    Colaar,    Pa, 

■lASUREMENT    OF   INTRACARDIAC  AND    INTRAVASCUl4  t 

BLOOD   VELOCITY. 

Flaal    rept., 

by  Alvia   Siager   aad   Charles    Reiahardt. 

■•y  63.    6p. 

Coatract   Noar2912   00,    Task  I 

Uaclasatfted   report 


I'd 


Oeseriptorst  (*Blood  circulatioB,  M«>asur 
(*Flew  aeters,  Desiga),  Physiology,  Cannu 
tiea.  Theory,  Ilectroaics,  Cardlovaicular 
systeas. 

Tke  coastructloa   of  a    flowaeter   catheter   aa- 
**seclated    electroaic   circuitry   is   preseatei 
Tltre   teats    iadieate   that    the   electroaic   clf*> 
ciltry   is    fuacttoaiig  as    expected,    although 
Mdi ficatieai   alll    be  aecessary   ia   the  actu^  . 
triasdaeer   tip  te  aake   the   syttea  coapatibi 
(Aathar) 
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MEDICAL  SCIENCES  -  Division  16 

AD-408   088  Div.      16.    3 

(TISTB/PCR)      OTS   price  $1.10 

Ohio   State   U.,    Reaearch    Foundation,    Coluabua. 
MOSQUITO   SALIVATION   AND    DIAPAUSE   STUDIES. 
Quarterly   rept.    ae.    2,    1   Dec   62-31    Jan   63, 
by  D.    M.    Deleag   aad   Carl    Veaard.    6   Feb   63,    9p. 
Coatract   DA18   064AMC36A 

Uaelassified    report 

Descriptorai      (•CuUcldae.    Saliva),    (•Saliva. 
Culicldae).    Tritlaa,    Labeled   substaaces, 
Growth. 

AD-408   202  Div.      16 

(TISTB/MA)    OTS   prlee  $1.60 

Moatreal   U.    (Caaada). 
CALCIPHYLAXIS    IN    MOUND    HEALING. 
Aaaual    rept.    1    Sep   62-31   Aug   63, 
by  Haas    Selye.    31   Aag   63,    4p. 
Coatract   DA49    193m12039 

Uaclaaalflel   report 

Descriptorai       (•Nouads    aad    iaju^-les,    Healiag). 
Physiology.    Calci ficatlea,    Seak.tivlty, 
Calciua.    Skia.    Neeroais,    Pathology. 


Ia  the  exploratiea  of  differeat  caloiphylaot 
syadroaes.  it  waa  showa  that  a  variety  of  ag 
such  aa  diatilled  water,  aechaaieal  trauaa. 
feraaldehyde,  cretoa  oil,  or  histaaiae  liber 
selectivity  iahibit  skia  calci fieatioa  at  th 
poiat  where  they  are  applied  within  the  chal 
area.  We  also  found  that  ia  rats,  topical  d 
calclBosis.  noraally  induced  in  the  subeutan 
ceaaective  tissue  at  the  aite  of  KMB04-inJec 
is  prevented  if  the  aaiaals  are  aaiataiaed  o 
diet  virtually  defieieat  la  both  calciua  aad 
phosphate.  A  ealciphylat ie  syadroae  charBct 
i xed  by  heavy  calciua  deposits  in  the  snout, 
paws  aad  esophagua  induced  by  certaia  ageats 
waa  iavestigated.  Moreover,  a  techaique  waa 
developed  for  the  study  of  aaat  cells.  Sele 
aecrosis  waa  calci ficatioB  at  the  certieoaed 
lary  Juactloa  ef  the  kldaey  ia  the>at  waa  p 
daced  ia  experlaeatt  with  hexadiaethriae  bro 
aide,  aa  ageat  in  clinical  uae  for  the  iaact 
tiea   of   heparia.       (Author) 
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AD-408   351  Div.      16 

(TISTB/AAR)    OTS    price    $2.60 

Aerospace    Inforaatioa   Div.,    Mashington,    0.    C. 

SOVIET    LITERATURE    ON    LIFE    SUPPORT    SYSTEMS. 

A.       BIOSCIENCES. 

6   June   63.    23p. 

AID  63  80;  14  Unclassified  report 

Descriptorst   ("Life  support.  Space  biology), 
Mediciae.  Physiology.  Psychology.  Ecology, 
Closed-cycle  ecological  systeas.  Survival, 
Eavironaental  tests. 

This  report  is  the  fourteenth  in  a  series  review- 
ing Soviet  developaents  in  life  support  systeas. 
The  aaterials  are  grouped  according  to  the  fol- 
lowing topical   Biosciences,  Spece  aedicine  and 
biology.  Space  physiology.  Perceptual  physiology. 
Space  psychology.  Space  vehicle  ecology.  Survival 
conditions;  Ins t ruaentat ion.   (Author) 


AD-408  353     OIv.   16 
(TISTB/MA)  OTS  price  $1.60 

Naval  Radiological  Defense  Lab.,  Saa  Francisco, 
Calif. 

REDUCED  INCIDENCE  OF  PERSISTENT  CHROMOSOME  ABER- 
RATIONS IN  MICE  IRRADIATED  AT  LON  DOSE-RATE, 
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Division  16  -  MEDICAL  SCIENCES 

bx  P.  C.  N»««ll  m4  L.  J.  C*l«.   6  Nay  63.  Up. 

DSNIOL  lUUA  Oaelaatifled  report 

Dtscrlptori:   (•Ktdlatioa  affacts,  Chreaaioaat) , 
("Ckroaaiaaas,  Radlatioa  affects).  X-rays, 
ladlalaglcal  dasaga,  Caaaa  rays.  Ilea.  Calls, 
Oasa  rata,  Laakaala,  Gaaatles.  Cabalt. 

A  aarkad  diffaraaea  la  tlla  pradactloa  of  parslst- 

ealls  by  iaaisiag  radlatlaa  dallvarad  at  a  high 
dosa  rata  (30  rad/ala)  varsas  a  law  dosa  rata 
(1.i5  rad/haar)  aas  absarvad.   Claaas  af  call 
■1th  ehroaosoaa  abaoraalltlas  vara  prasaat  ia 
tha  aarraw  af  all  tha  alca  pravloasly  axpesad  ta 
tba  X  rays,  aithar  a  slagla  dosa  or  f ractieaatad, 
at  30  rad/ala.   Tha  fraqaaacy  af  ehroaosoaa 
abarratlaas  la  thasa  alca  varlad  fraa  ^^%   to  72)( 
af  tha  calls  axaalaad.   By  eaatrast,  aaaa  of  tha 
17  alca  axposad  ta  tha  caatlaaaas  law  dasa  rata 
gaaaa  radlatlaa  (1.X5  rad/haar)  shoaad  doflalta 
claaaa  af  abaaraal  aarraa  caUi,  aad  tha  fra- 
qaaacy af  parslstaat   ^rrnaasaa  abarratlaas 
varlad  frea  aara  ta  *- i  <i  this  graap.   The  pos- 
sible basis  for  this  rsar  ad  r<»  uctlaa  la  the 
pradactlaa  af  parslstet.-  ehroaaseaa  chaagas  la 
aarraa  cells  fallaalag  axpasara  ta  law  dasa-rate 
gaaaa  radlatlaa  Is  briefly  dlscassad.   If  saaa 
af  tha  lata  affects  af  radlatlaa,  partlcalarly 
laakaala  laeldaaaa,  ara  related  ta  tha  fraqaaacy 
of  chreaosoaa  abarratlaas.  It  Is  paaslbla  that 
law  dasa-rate  gaaaa  radlatlaa  aay  be  less 
laakaaaoealc  thaa  high  dase-rata  radlatlea. 
(Aatkar) 


Ao-ioe  ^o^         oiT.  i6 

(TISTB/IA)   OTS  prlaa  •11.00 

Aaarleaa  last,  far  Blalagleal  Sclaaaas, 
■ashlagtaa,  0.  C. 

CONrillNCI  ON  BIOLO«ICAL  CONTROL  OF  INSECTS  W 
■lOICAL  IIPOITANCI.  SFONSOUO  BYi  THI  AHBIICAN 
INSTITUTB  or  BIOLOCICAL  SCIBNCBS,  THS  AIIIIO 
rOICIS  PIST  CONTIOL  BOAIO,  THI  OFFICI  OF  NAVAL 
IISIAICH,  AND  THI  AIMT  CBIBICAL  CORPS,  CONVKNEO 
AT  ARMED  FORCES  INSTITUTE  OF  PATHOLCy .  BASHINC- 
TON,  0.  C,  FEBtUARY  3-i,  I960. 
Not  60,  lUp. 

Oaalasslfiad  report 

Oeseriptarsi   (*Madleal  research,  lasact  coa- 
tral),  Paraaltas,  Pablia  health,  Syapoaia, 
Arthrapeds. 


A0-i08  i17     DlT.   16,  7,  i 
(TISTB/CCH)  OTS  price  |3.60 

lasaarch  aad  Datrelepaeat  Labs.,  Hagaa  Corp., 
Aaakela,  Calif. 
BIOCHEMICAL  FUEL  CELLS. 

Qaartarly  progress  rept.  aa.  3,  1  Jaa-31  Mar  63, 
by  J.  H.  Brake  aad  I.  R.  Maayar.  31  Ear  63. 
If. 

Caatract  OA36  039SC90866,  Task  3A  99  09  001  01 

Uaclasslfled  report 

Descriptorst   ("Fael  cells,  Biocheai tt ry) , 
Hydregea,  Power  sapplies,  Aaaoaiaa  coapouads, 
Bacillaceae,  Clostridiaa,  Electrocheaistry, 
Uriae,  Carbaa,  Oxldatioa,  Uriaary  systea. 


Stadles  ea  the  eleetrechealcal  behavior  of  two 

prodaets,  aaaaaia  aad  hydrogea. 

af  potaatially 

■•efal  biechealcal  reactiaas  are  reported.   The 

aaodic  behhTier  af  hydrogea  aad 

aaaoaia  aader 

eoBditiaas  caapatible  with  blalogical  systeas  ara 

repartad.   Tarioas  catalysts  were  stadied  aad  the 

optiaaa  catalyst  aad  eaaditlaas 

for  electro-oxi- 

datioa  eeapatible  with  tha  biological  lystea  se- 

lected.  Palariaatiaa  character] 

stics  of  the 

B.  pastaarii-area  aad  CI.  batyri 

caa-glacose  sys- 

biological  phase 

was  physically  caafiaed  at  the  electroa  carrier 
sarface  were  obtaiaed.   Liaitiag  carreat  deasities 
of  3  aA/iq  ca  aad  opea  circait  poteatials  af 
-0.23  r  Ts  SCE  were  obtaiaed  far  tha  B.  pastaarii- 
area  systea.   The  perforaaace  of  tha  CI.  batyrlcaa- 
glacose  electrode  systea  was  lakibitad.   Evldeaca 
is  preseated  to  iadicate  that  the  iahibitiaa  is 
probably  dae  to  carbaa  black  adsarbtag  the  hydro- 
gea pradaced  by  the  Cl.  batyricaa.   (Aathar) 


AD-4O8  i20      Olv.   16.  12 
(TISTB/AR)  OTS  price  |1.10 

Foreiga  Tech.  Di*. .  Air  Force  Systeas  Caaaaad, 

Vright-Pattarsea  Air  Force  Base.  Ohio. 

CERTAIN  RESULTS  OF  THE  DEVELOPMENT  OF  SPACE 

BIOLOGY. 

by  G.  P.  Mikhaylo*skiy.   25  Apr  63.  8p. 

FTO  TT63  358 

Uaclasslfled  report 

Traas  froa  Vestiaik  akadeaiy  aaak  SSSR,  Dakabr* 
pp.  105-108.  1962. 

Descriptorat   (•Space  biology,  Syaposla). 
Space  flight,  Space  aediciae.  Radlatlaa  effects, 
Rdiobiology,  Motioa  sickaess,  Seaiclrcalar 
caaals,  Ear,  Traiaiag,  Astroaaats,  Closed- 
cycle  ecological  systeas.  Food,  Algae.  Maaaad 
spacecraft. 


A0-i08  i58     DlT.   16 
(TISTB/MS)  OTS  price  |5.60 

Marylaad  D.,  Cellege  Park. 

CURRENT  REFERENCES  IN  MEDICAL  ENTOHOLOGT  FROM 
RUSSIAN.  EASTERN  EUROPEAN  AND  CHINESE  LITERATURE. 
1963,  55p. 

Uaclasslfled  repart 

Descriptors:  ('Ticks),  (•Mites),  (•Slphoaap- 
tera),  ('Dlptara),  (•Medical  research),  ("la- 
aects),  (•Bibliographies),  Ecology. 


A0-i08  629     OlT.   16 
(TISTB/HA)   OTS  price  #1.10 

Aray  Biological  Labs.,  Frederick,  Md. 

TESTS  WITH  PASTEURBLLA  PSEUDOTUBERCULOSIS  AND 

PASTEURELLA  PEST  IS  BACTERIOPHAGE. 

May  63,  8p. 

ABL  T802  Uaclasslfled  report 

Traas.  froa  Zaltschrlft  far  Hygiaaa,  vel.  U8, 
pp.  375-383,  1962. 

Descriptorst   (•Bacteriophages),  (•Paastaarella) , 
SeasitlTity,  Tests,  Medical  research, 
Salaoaeila.' 


A0-i08  686     DiT.   16 
(TISTB/CCH)  OTS  price  #7.60 

ATlatioa  Medical  Aecal'acAtiaa  Lab.,  NaTal  Air 

OoTelopaeat  Ceater,  JohaiTllle,  Pa. 

EFFECTS  OF  ACCELERATION  ON  PILOT  PERFORMANCE, 

by  Raadall  M.  Chaabars.   26  Mar  63,  6ip. 

ProJ.  MROO5  13  lOOi  1  R8 

NADC  MA  6219  Uaclasslfled  repart 

Oaserlptarai   (*Pilats,  Aecelaratlaa  talaraaaa), 
(•Aecaleratiaa  talaraaaa^  Pllats),  Parfaraaaaa 
tests,  Psycheaotor  tests,  Visaal  parcaptiaa, 
latalllgeaea  teats,  Haaery,  Lifa  sappart. 

Tkia  x«pert  attaapts  to  eoasalidata  the  fladiags 
af  preTlous  research  ia  the  area  of  aecaleratiaa 
affects  apoa  perforaaace  aad  to  relate  these 


M 


fiadlaga  to  basic  pllatlag  bahaTlars.   Tha  |dacra- 
aeats  ia  the  Tiaaal,  psycheaotor  respoase  a|ad 
istellectaal  procaasas  which  haTe  baea  foaa 
sscoapaay  aecaleratiaa  stress  are  qaaatlfia 
■here  poasibla.   Bath  traaaTarsa  aad  pasltl 
aaselaratiaas  have  baaa  shawa  to  raise  tha 
af  eaatrast  raqalred  for  Tisaal  brightaaas 
to  radaaa  gaaaral  aeaity  at  aecaleratiaa 
eall  balaw  thasa  wbieh  rasalt  la  grass  tI 
lapalraaat.  Slallar  lapalraaats  la  dlser 
tiea  raapaasa  rates  ara  alsa  dlscassai 
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salal 
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teehaiqaes  thas  far  asad  ta  assa 

ability  aadar  acceleratioa  are  p 
loae  of  the  probloas  which  coapl 
aeat areaeats.  Data  fraa  sach  st 
leated  to  lUastrate  the  redacti 
■eaory  aad  iaforaatioa  processia 
pilots  axparioBciag  both  high  le 


ss  higher 
reseated 
icata  SVC 
udlcs  are 
oa  ia  iaa 
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A0-i08  690     DiT.   16 
(TISTB/CCH)  OTS  price  fl.lO 

New  York  U. ,  Cell,  of  Mediciae,  N.  Y. 

BASIC  STUDIES  IN  CLOTTING  MECHANISMS  AS  PErUaIN 

TO  TRAUMA  AND  MASSIVE  TRANSFUSION  THERAPY. 

Asaaal  pregress  rept.,  1  Dec  62-30  Jaae  63, 

by  HarTey  J.  Neiss.   18  Jaae  63.  3p. 

Caatract  0Ai9  193M02375 

Uaclassifiad  repart 

Deserlptersi  (•Bleed  platelets.  Bleed  co 
tiea),  (•Bleed  traasfasioa.  Therapy),  Bio 
cal-assay,  llaad.  Pathology,  Shock  (Pathe 
Therapy. 


A  stady  af  faatars  affactiag  platal 
tad  the  possible  foraatioa  of  AHG  f 
preearsar  is  dlscassad.  Methads  fo 
platelet  faaetiaa  were  established, 
isclade  assay  af  facter  3,  as  prsTi 
isrtbed  by  the  laTastigatar,  platal 
tiea,  release  of  aaclaotides  by  thr 
ifglatiaatiaa  by  ADP  aad  release  af 
■ia.  As  a  aadal  far  atadyiag  plate 
the  effect  of' iaaaae  aaaplexes,  eap 
ratios  of  aatigea  aad  aatibody  will 
The  passlbility  tkat  AHG  aay  be  for 
preaarsar  is  saggested  by  receat  st 
fas  lillebraad>s  disease.  A  seasit 
predacibla  aetbod  for  aeasariag  AHG 
•pod,  Bsiag  a  aadlficatiaa  af  tha  p 
rUitia  tiaa  with  kaelia.   (Aathar) 
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*0-iOe  790     DiT.   16.  8 
(TISTB/AAR)  OTS  price  #28.50 

Air  Force  Syttcwi  Coaaaad,  Rsskiagtoa,  D.  C 
•IONICS  SYMPOSIUM  1963.   CONTRIBUTED  PAPER  RRE- 
fllNTS,  19-20-21  MARCH  1963. 
1963.  It. 

Uaclasstfiad  report 


Detcriptorti  (•Bloalcs,  Syaposla).  Rail 
ity,  Masclas.  Coatractioa,  Theory.  Colors 
Porceptloa.  Scaaaiag,  Visioa.  Slaalatloa, 
Pattera  recogaltloa.  Adaptioa,  Soaad.  Ear 
Aaalysls,  Networks.  Aatoaatloa.  Codlag, 
lystaas.  Mstheaatlcsl  logic.  NerTo  cells, 
Traiaiag,  Coapaters.  Elactroaict.  Aaphibi 
lotiaa.  Gaaglia.  Cats.  laagat.  Priaatas. 


ail 


W)-i08   791  DlT.      16 

(TISTB/CCH)    OTS   price   |1.10 

6570th   Aerospace   Medical   Research   Laba.,    Aa 
•pace   Medical   OIt. ,    Mrlght-Pattarsea  Air  PaH«* 
>•!•.    Ohie. 

*  FREE   ACCESS   DRY   RATION   FOR   CATS, 


I- 

Eye, 
alog 
ias. 


Aa 


MEDICAL  SCIENCES  -  Division  16 

by  Doaald  B.  Glsle'r,  and  Deaa  E.  Rwiag.  Jaae  63, 

ip. 

ANIL  MB  U  Unclassified  report  • 

Oaacrlptorsi   (•Dehydrated  foods,  Natrltloa), 
(•Biological  laboratories,  Diet).  Cats, 
Yeast,  Aaiae  acid,  Vitaaias,  Meat. 
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AD-^08  902      DiT.   16 
(TISTB/NA)  OTS  price  $1.60 

Air  Force  Special  Neapoas  Ceater,  Eirtlaad  Air 

Force  Base.  N.  Mex. 

EFFECTS   OF   COBALT-60    IRRADIATION   TO   THE   REGION 

OF    THE   BRAIN   OF   THE   BURRO.      CLINICAL   SIGNS   AND 

SYMPTOMS. 

by  Roaald  E.  Eagal.  Vaagha  C.  Moore  aad  Francis 

Spurrell.   Jaa  63.  18p. 

AF  ProJ.  7801 

AFSHC  TDR62  96         Uaclassifiad  report 

Detcriptorc   (•Radlatioa  effects.  Braia). 
Gaaaa  rays.  Cobalt,  RadioactlTa  isotopes, 
Radiological  dosage.  Eqviaes,  NerToas  systea. 
Physiology,  Radioblology.  Lethal  dosage. 


AD-^08  997 
(TISTB/AAR) 


DiT.   16 
OTS  price  19.60 


Moore  School  of  Electrical  Eagiaeeriag  U.  of 

PaaasylTania,  Philadelphia. 

SCATTERING  AND  ABSORPTION  OF  MICROWAVES  BY 

DISSIPATIVE  DIELl-CTRIC  OBJECTS:   THE  BIOLOGICAL 

SIGNIFICANCE  AND  HAZARDS  TO  MANKIND, 

by  A.  Aaaa.  1963.  106p.  TR36 

Caatract  Near55105 

Daclasslfiad  report 

Thesis. 

Descriptors:   (•MlcrowsTas,  Scattariag).  Ab- 
sorptloa.  Radlatioa  haxards,  Tlssaes,  Electro- 
aagaetic  woTas,  Eyes.  Teaperatara.  Toleraaces, 
Dosage,  Radioblology,  Theory,  Haasareaeat. 

The  relatlTa  absorptloa  cross  sactioa  of  aaakiad 
•xposad  to  Boaloaisiag  aicrowoTe  radlatioa  was 
dateralaed  asiag  doll  aad  sphere  phaatoas  whose 
electrical  properties  siaalated  those  of  a  haaaa 
baiag.   Tha  laTostigatioB  proceeded  ia  three 
stages  of  iBcraasiag  difflcaltyt   (1)  theoratieal 
aad  axporlaeatal  stady  of  hoaogaaaoas  phaateas. 


•7 


Division  16  -  MEDICAL  SCIENCES 


kavlag  tk«  tl*ctrieal  prepcrt 
ti*sa«;  (2)  tktoratlcal  itadl 
pkaateas,  karlag  tk*  alactrie 
■atela  tltsaa  aad  sabeataaaoa 
trapalatioa  to  tkrta-laytr  pk 
•laetrical  propartlat  of  Baic 
taaooai  fat,  aad  akia.  Tko  i 
stafo  rotaltad  ia  oortaia  90a 
eoald  bo  atod  at  a  gold*  to  t 
at  tko  saecoodiag  stago.  Ia 
tkoorotleal  aad  oxporlaoatal 
siapUflod.  Tko  flaal  itago 
of  all  tko  provioa*  verk  10  t 
absorptloa  croti  soctioa  of  ■ 
prodlcto#  Hitk  coaf idoaeo  for 
raago  froa  400  to  10000  le/i. 


AD-i09  069     Oi*.   16,  29 
(TISTB/AB)  OTS  prleo  |12.00 
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■••ro  Sekool    of  llootrieal   laglaooriag,    U. 

roaaiylvaala,    Pki ladolpkla. 

■ICHANIUL   KFFECTS   OF  AC   FIBLOS   ON    PAITICLBS 

DISPEBSBD   IN   A   LIQOIO;    BIOLOGiaL    IMPLICATIONS. 

by  LaaroBoo  D.   Skor.      1963.    151p.      Toekaieal 

ropt.    BO.    37 

Coatraet   N«arS5105 

UaolBaaifiod  roport 


Doctoral    tkoala. 

DoBcrlptorat  (*Pa 
tioa).  Altoraatiag 
Tttt  o^Bipaoat,  Hi 
lloetrooiaosii .  Dl 
Tkroskoldi  (Pkriio 
Colla  (Biology),  L 
trleal  lapodaaeo, 
Bickorickia,  Spkor 
Bibblof,  Gooaotry, 
Tkoary,    BlcraaavtB 


rtlelos,    Bloctrlcal    proper- 

carroat.    Bloetropboroaii, 
croscopoa,    Bloctric    fields, 
eloetrle   proportioi, 
logy),    Bloctrlcal    coaductaaco, 
iqaida.    Polarixatioa.    Bloc- 
Caaflgaratloa.    Brytkrocytoa , 
oa,    Dlpole  aoaeats,    ProtOBoa, 
■ierofcopy.   Bloctrodoa, 
.    BoofcaBicBl    proportlos. 


A   stBdy  of  tko  aoekaaleal    offocta   of  AC    flolds 
ia   groBtly  alapllflod  akoa   tkoso   offocta   caa   bo 
diroetly  obsorvod.     Tkorofore  tko  siaploat 
pkyiical    tystoa  aklek   aoald   coBToaioatly   oxkiblt 
tko  doslrod    bokavloBr.    a   saspoasloa   of  aicroa- 
slBod   partlelos   ia  a   liaplo   liqald  aaa    asod. 
Foar  distiact   aoekaaleal    offocta   aoro   obsorvodt 
(1)    Fareoa    ia    1 akoaogeaooas    floldt.     (2)   AC   eloe- 
tropkorosls,    (3)    orieatatioa   of  aoa-spkerlcal 
partlelos,    aad    U)    poarl-ekala    foraatioa.      Tko 
ft  rat    tkroo  aay   bo  obsorvod   oa   slaglo   partleloi 
iB   tko    fiold.    bat    tko    foartk    is   aa   iateractloa 
botaoea   tao   or   aoro   particles    broagkt   oa   by   tkeir 
ooabiBod   oxposaro  to   tko    fiold.      (Aatkor) 


Al>-i09   U7  Div.      16 

(TISTB/MA)    OTS  prico  |1.10 

Aray  Biolofioal    Labs.,    Frodorlek,    Bd. 

ON   THE   ANTIFBIBBNTATIVB  ACTION    OF   ANTIPLA6UE    SERA. 

by    I.    V.    Doaaradskiy,    Z.    I.    Vasil<yoTa,    aad  6.    P. 

Aparia.   Bay   63.    8p. 

ABL  Traas.  ao.  801;  JPRS  B3096D 

UBClasslfiod  roport 

IsTOstiya  Irkatskogo  gosadarstToaaogo  aaaekaois- 
slodoTOtol  'skogo  protlTOckaaaogo  iastitata 
Sibiri  1  DaPaogo  Vostoka  (Jal.  of  tko  Irkatsk 
Stato  SeiOBtif ie-Rosearck  Aatiplagao  lastitato 
of  SlborlB  aad  tko  Far  Bast),  Vol  21.  pp.  122-127, 
1959. 

Oosoriptorsi   (*BBxyaos.  laavao  soma),  («Iaauao 
sorBBs,  Eazyaos) ,  (•Bacttria).  Disoasos.  Aatl- 
goB-BBtibody  roaetloas.  Pkospkatos.  Caltart 
aodia,  Catalaso. 


Ab-409  193     Oiv.   16 
(TISTB/MA)   OTS  prico  $7.60 

Oaitod  Statos  Air  Forces  la  Barepo  (Tarkoy) . 
ZOONOTIC  DISEASES  ADAPTED  FOR  USB  D0RIN6 
EPIDEMIOLOCICAL  INVESTIGATIONS. 
1962,  72p.  Ropt.  ao.  63  A 

Uaclassifiod  roport 

Ooseriptorsi   (*Bodieal  rosoarck,  Pablic 
koaltk),  Parasitos,  Diagaosis,  Epidoaiology, 
Etiology,  Disoasos.  Aaiaals,  Baeillas  aatkraeis. 
Ascaris,  Braeolla,  Coeeidiodos,  SklgoUa, 
Eacopkalitis  virasos. 

Tkis  pablicatloa  is  coaposod  of  aa  oxpaadod  rof- 
oroaee  list  of  sooaotic  disoasos  aad  a  dofiaitivs 
ekeek  list  adapted  for  field  sarvoy  aso.   Ia  ad- 
ditioa.  tkere  is  a  soctioa  akiek  divides  tko 
disoasos  iato  tkose  of  aajor  pablic  kealtk  slg- 
aiflcaaee  aad  tkose  of  aiaor  pablic  kealtk 
s igaif icaaee.  (Aatkor) 

AO-409  287     Div.   16 
(TISTB/AAB)  OTS  price  $1.60 

Joiat  Pablicatioas  Rosoarck  Sorvieo,  Basklagtoa, 

D.  C. 

ON  THE  PROBLEM  OF  THE  INVASIVENESS  OF  THE  PLAGUE 

BACILLUS. 

13  Bay  63.  19p.  T800H3096D 

ABL  CCBL  FD3  3957(T-71-1)      Uaclassifiod  roport 

Descriptorsi   (•Microorgaaisa,  Poaetratioa) . 
Baelllacoao.  Tlstuos,  Cells.  Proteias.  Gels. 
Colloids,  Body  flaids.  Mucopolysacckorides, 
Easyaos.  Blood  vessels,  laaaae  soraa.  Tlssae 
extracts.  Stroptococcas.  Stapklococcas. 


AD-409  310     DlT.   16.  29.  I 
(TISTB/AAB)  OTS  price  $1.60 

BJorkstea  Research  Labs..  lac,  Hadisoa.  His. 
STUDY  OF  SECONDARY  DETERIORATION  IN  PARTIALLY 
OXIDIZED  LIPIDS, 

Bept.  no.  Jt,    (Fiaal),  28  Dec  61-27  Dec  62, 
by  Fred  Andrews  and  David  Thoasoa.   27  Dec  62. 
15p. 

Coatraet  DA19  129VI1949.  Proj.  7X84  13  002B 

Daclassified  report 

Descriptorit   ('Lipids,  Decoapoii t i on) ,  Oxida- 
tion, Ensyaes,  Organic  coapounds,  Hydrolysis. 
Insalin.  Heaoglobin.  Free  radicals.  Ckroaato- 
grapkic  aaalysis.  Proteias. 

A  siaple,  direct  aethod  to  deteraine  erosslinking 
of  proteins  kas  beea  developed.   This  aetkod. 
based  on  solability  of  proteias  in  aabydrous 
kydrogen  flaoride,  shows  clearly  that  proteins 
are  cross-liaked  by  both  aldekyde  and  free  radi- 
cal interaediates  in  autoxidising  aetkyl  linole- 
ate.   Oa  tke  basis  of  this  technique,  foar  siaple 
sugars  have  beea  screeaed  for  antioxidant  poten- 
tial.  The  data  iadicate  that  aannose  is  a  very 
effective  inhibitor  of  lipid-protein  interactions, 
(Aathor) 


A0-A09  315     l>I».   16 
(TISTB/CCH)  OTS  price  $5.60 

Kuaaaoto  U.  Hedical  School  (Japaa). 

THE  BIOLOGICAL  SIGNIFICANCE  AND  CHEMISTRY  OF 

A  PROTEASE  INHIBITOR  NEWLY  ISOLATED  FROM  ANIMAL 

TISSUES. 

Fiaal    rept..    1    Feb   62-31    Jaa    63. 

by   Hideo  Hayaski.    31    Jaa   63.    1v. 

Coatraet   AF92   557FEC35779 

Unclassified   report 


Descriptorsi      (*Basyaos.    lahibitioa),    Tis 
ealtaro.   Laboratory  aaiaals.    Biockeaiatryj, 
ParificatloB.    Poraoabill ty. 

Stadies    oa   tko  oagloballB    fractlea.    prepare^  froa 
tke   sabsidiag  or  koaliag   site   of   cataaeous    lirtkas 
Isflaaaation    ia    rabbits,    caa   suppress   aarke^ly   tko 
iaflaaiaatioB;    and    tke   supprossiag   effect   of  {tke 
yroteia    fraction    is    largely   due   to    a   speciflie   pro- 
ttase   iakibltor  preseat    ia   tke   proteia    fraction 
■re   presented.      Tkis    previously   undescribed  «ati- 
yrotease   was   exteaslvely   purified   aad   obtained   as 
fibroBS    crystalllao-like   sabstaace:    the   purtfi- 
catioa   proeodares   esseatially   coasisted   of  ifrac- 
tionation   with   oamoniua   sulfate,    chroaatogr^phy 
•ith    Sephadex   G-50    and    DEAE-eel lulose.    aad   boa- 
etntratioa  with   Sepkadex  G-25.      Tkis   aatiprutease 
issetivatod   a    particular  SH-depeadeat    prote^ise    of 
the   cataaeoas    lesion    of   Artkus    iaf laaaationl  lond 


fspain,  but  kad  ao  effect  oa  trypsia  aad  eh 
trypsia.  Tkis  sabstaace  appeared  to  be  a  p 
peptide,  pisitivo  witk  biuret  test,  theraos 
lon-diffasiblo.  Boa-precipi table  with  3%  tr 
rsacotic  acid  aad  iasoluble  ia  water  bat  so 
is  salt.  Tko  ■eckaaisa  of  iacreased  vascal 
^traeability  ia  inflaaaatioa  wos  stadiod  be 
this  pheaoaeaoa  is  oae  of  tke  cardinal  foot 
is  iaf laaaatioB.  A  aow  peraeability  factor 
■as  isolated  as  tke  psoadoglobulia  fractioa 
tke  lesioa  skowiag  tke  delayed  respoase;  tk^ 
tabstaace  was  insusceptible  to  aatihistaain 
keaa  trypsin  inhibitor,  or  di-iso-propyl  ph 
flaoridate,  and  had  ao  sAooth  aascle-stiwul^ 
ictioa   or   ehewotaetlc   actioa   oa    leucocytes 


Jnao- 

aly- 

cable, 

Ijchlo- 
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cause 
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t(PF) 
ifroa 

t\,    soy 
Mpho- 

Itiag 

Aatkor) 


*B-i09  421 
(TISTP/NA) 


Div.      16 
OTS   prico   $16.50 


lidioa    last.,    Haraon-on-Hudson.    N.    Y. 

SPECIAL   ASPECTS   OF    ENVIRONMENT    RESULTING   FB|D|I 

TARIOUS    KINDS   OF   NUCLEAR    MARS. 

ky  Robert    U.    Ayros.    5   JBae   63,    1v.    Rept.    bo|.   HI 

2i3  RR 

Coatraet  0C062  218 

Daclassified  roport 

Descriptors:  (*Scieatifle  research,  Eeolggy), 
('Ecology,  Naelear  warfare).  Diseases,  Pliats, 
Aaiaals.  Sarvival.  Diet.  Radioactive  fall|o|at. 


*D-409  450     Div.   16 
(TISTB/JAB)  OTS  price  $23.50 

■alter  Beed  Aray  last,  of  Bosoarek,  Vaskia^ 

1.  C. 

(No  title). 

Aasaal  progress  rept..  vol.  1,  1  July  62- 

30  Jaae  63. 

30  Juae  63.  474p. 

HAIR  HBDDH  288        Uaelassified  report 


gioa, 


). 


lek. 


4as. 

i^d 


Descriptorsi      ("Nodical    researck.    Beports 
(*Bilitary  aedieiae.    Reports),    Aray    rosea 
Sargory,    Blood   disorders.    Skock    (Patkologjj) . 
Csrdiovascalar   systesi,    Coaauaicable   disea 
Diseases,    Respiratory   systea,    Hicroorgani 
Bilitary   psychology.    Psychiatry,    Hounds    a 
lajuries,    Healiag.    laauaology,    Badiatioa 
lajaries.    Liver   viruses.    Parasites.    Tissali 
ealtaro.    Voteriaary  aedieiae,    Radiobiologi . 


AD-409  ^51  Div.       16 

(TISTB/AAB)    OTS   price   $1.10 

■iryland   U.,    College   Park. 
BITA-AMIN0PB0PI0NITBILE-AN0R6ANIC    BONE    IN   THi 
UPAIR    OF    ORAL    AND   MAIILLOFACI AL    MOUNDS.       THE 
DISTRIBUTION   OF   ALKALINE    PHOSPHATASE   IN   THE 
BIALING    INCISOR   ALVEOLUS   AFTER   IMPLANTATION  OF 
>APN-ANORGANIC   BONB   CHIPS. 


MEDICAL  SCIENCES  -  Division  16 

Flaal  ropt.. 

by  Alvla  F.  Gardaer.  1963,  3p. 

CoBtract  DA49  193ad21$7 

Daclassified  report 

Descriptorsi   ('Tissues.  Traasplaatatioa) . 
Bone,  Hounds  A  lajuries.  Baayaos,  Oistributioa, 
Biocheaistry,  Teeth.  Babbit.  Healiag,  Pathology. 

AO-409  502     Uiv.   16 
(TISTB/AAR)  OTS  price  $3.60 

Hiroskiaa  U.  Sekool  of  Hediciae  (Japaa). 
MECHANISMS  OF  SMOOTH  MUSCLE  RELAXATION  THROUGH 
THE  ANODAL  CURRENT  STIMULATION. 
Fiaal  ropt.,  15  Jaae  62-14  Jaao  63. 
by  Hiroski  Irisawa.  U  Jvae  63.  1v. 
Coatraet  DA92  557FBC34980 

UBClBSsifiod  roport 

Descriptorsi   (*Maselos,  rolaxatioa) ,  Stiaala- 
tioa,  Maaaals,  Bofloxos.  Uriaary  systoa,  Sodlua, 
Histology,  Colls  (Biology). 


Studios  OB  tko  Boek, 
rolaxatioa  tkroagk 
tioa  wore  coatiauod 
exporiaoat  oa  tke  a 
Boraal  aetioa  potea 
was  selected  as  tko 
eollular  actioa  pot 
rarely  beea  stadiod 
arotor  saootb  aascl 
pkaso,  akiek  ladies 
rospoasiblo  for  tko 
foot  of  repotltivo 
was  studied  aad  it 
tory  period  of  tko 
was  very  loag  coapa 
Tko  effect  of  tke  s 
pattora  of  actioa  p 
aad  tke  rosalts  lad 
toatial  of  tke  saoo 
caa  bo  satisfactori 
of  sodlua  kypotkosi 


aaiSBS  of  tko  saeotk  aaselo 
tke  BBOdal  eurroat  stiaala- 

la  order  to  eoaduet  tko 
asuiBliaa  saootk  ausclo,  its 
tial  was  studied.   Urstor 

aaterial  bseausa  tko  iatra- 
oatial  of  tkis  tissue  kas 

Actioa  potoatial  of  tko 
o  skews  a  slow  platoau 
tes  tkat  a  siaglo  coll  is 

platoaa  foraatioa.   Tko  of- 
stiaulatioB  oa  tkis  ausclo 
was  fouad  tkat  tko  rofrae- 
urotor  saootk  ausclo  cell 
rod  to  otker  saootk  auscles. 
odiua  dofieioaey  on  tke 
otoatial  wore  also  stadiod, 
ioatod  tkat  tko  action  po- 
tk  aascle  of  tko  ureter 
ly  oxplaiaed  froa  tke  basis 
s.  (Autkor) 


AD-409  550     Div.   16 
(TISTB/AAR)  OTS  price  $2.60 

Naval  Radiological  Defease  Lab.,  San  Francisco, 

Calif. 

LIFESPAN  MEASUREMENTS  IN  THE  MALE  RAT, 

by  D.  C.  Joaes  aad  D.  J.  Kiaeldorf.  9  Bay  63, 

26p. 

NRDL  TR646  Uaelassified  report 

Descriptors:   ("Life  span.  Rats),  Measureaent, 
Population,  Aaiaals,  Laboratory  aaiaals. 
Oistributioa. 

Measures  of  lifespan  were  deterained  for  a  popu 
latioB  of  aale  Sprague-Dawley  derived  aale  rats, 
coaprised  of  747  aaiaals  froa  eighteen  experi- 
aeats.   Variations  in  lifespan  aeasures  aaong 
experiaents  were  found  even  under  stable  environ- 
aeatal  conditions  in  a  single  strain  of  rats  with 
no  known  epideaic  infections.  Measures  of  central 
tendency  and  dispersion  appear'>d  to  be  uncorre- 
lated  with  each  other,  and  noraally  distributed 
aaong  experiaents.   Hithin  aost  experiaents  there 
was  a  definite  tendency  for  aa  excess  (above  the 
noraal  distribution)  of  shorter  lifespans,  and  ia 
seven  experiaents  this  resulted  in  significant 
deviations  froa  the  noraal  distribution.   On  a 
coaposite  basis,  the  frequency  distribution  of 
lifespaas,  and  the  associated  survival  curve, 
were  aot  those  of  a  noraally  distributed  varlato. 
Consideration  of  life  expectaacies  at  various 
ages  and  age  specific  death  rates  revealed  that 
the  force  of  aortality  decliaes  at  advaaced  ages. 
These  fiadings  indicate  the  aeed  for  eaution  ia 
seleetiag  statistical  procedures  for  aaalysis  of 
lifespan  inforaatioa.   (Author) 


Division  16  -  MEDICAL  SCIENCES 

AD-409  S63     OlT.   16 
(TISTB/AAI)   OTS  price  |1.60 

Aray  llsillt  T«it  Ccater.  Vkit*  Saadi  ■lisll* 
laaga,  N.  lax. 

iRrLoncc  or  oballt  adiinistebed  antibiotics  on 

CIOVTH  AND  PLASMA  LIPID  LEVELS  OP  GBOWING  CHICKS, 
by  Cilbart  A.  Lafailla  aad  Howarda  B.  Saaberllch. 
12  lar  63.  8p. 
AIBNL  276 

Daelasaifiad  rapart 

Oatcriptar*:   (•Aatiblatlct,  firawtb).  Blaad 
plaaaa.  Lipids,  Chickaas,  Dlat,  Drags,  Chalas> 
taral. 

Croalag  ehleks  vara  fad  saal-parlf lad  diats  sap- 
plaaaatad  aitb  aatiblaties  or  salfa  drags  la  tba 
prasaaca  ar  absaaea  af  sapplaaaatal  cholastaral. 
Tka  data  iadieata  tbat  aatibioties  aad  salfa  drugs 
daprass  plasaa  ekalastarol  latals  af  ckicks  fed 
a  ekalastarol-f raa  dlat  akaa  tkay  also  stlaulata 
growth,  but  ara  altkoat  affact  ia  tba  absaace  af 
sack  a  graatk  stiaalatlaa.   Ia  ckalasterol-fad 
ckicks,  aatiblaties  aad  salf asaxidiaa  alaratad 
plasaa  ekalastaral  aad  lipid  pkospharas  lavels. 
A  kigkljr  sigaifieaat  positive  corralatiaa  «as 
absarvad  betaeaa  plasaa  ckalasterol  aad  lipid 
pkasphoras  levels  for  ehleks  fed  aitker  a  ekoles- 
taral-frae  ar  sappleaaated  dlat.   (Aatkar) 


Al>-i09  59i     DiT.   16 
(TISTB/AAI)   OTS  price  $1.10 

Plttsbargk  U. ,  Ps. 

PLASH  SPKCTBOSCOPY  AND  PLASH  PLUOBIIITBy  IN 

PMOTOSYNTHETIC  STUDIES. 

Piaal  rept..  1  Pab  62-31  Jaa  63, 

by  Jaroae  L.  Beseaberg.   1  Apr  63,  Ap. 

Caatract  Af49  638  762 

APOSi  4703 

Oaclasslflad  rapart 

Dascripterst  (*PkatesyBtkesls.  Algae),  Spec- 
trescepy,  Absorptlaa,  Orgaaic  pigaeats,  Elac- 
traaagaatic  wares,  Eaergy,  Llgkt,  Plaaresceaee. 

A  eeaparatira  stady  af  tka  flask  ladacad  faraa- 
tiaa  af  a  pigaeat,  X,  absarbiag  at  515  ailliai- 
eraa  ia  diffareat  classes  af  algae  aas  aada. 
Tkis  aaterlal  X,  still  aaldaatif led.  kad  pre- 
Tiaasly  baaa  observed  priacipally  la  tke  greea 
algae.   Tke  X  is  faraed  duriag  sataratiag  flaikas 
•Ise  ia  tka  blue-greea  Aaacystis  aidulaas  aad 
ia  tka  red  Perpkyridiaa  Craeatua.   Ia  Porpkyri- 
diaa,  tke  ratio  ef  tke  aaxlaua  X  foraatioa  ta 
tatal  eklarapkyll  was  observed  to  be  oaly  10$ 
af  tka  valae  of  tkis  ratio  la  tke  greea  alga 
Cklarella.   Aaatker  aeasarad  differaace  is  tkat 
tke  rate  eeastaat  for  disappearaace  of  X  ia  tke 
dark  fallawiag  a  flask  is  five  tiaes  as  great  ia 
Perpkyridiaa  as  ia  Cklarella.   Siace  tke  role 
•f  X  kas  aat  yet  beea  establisked  tke  possibility 
tkat  it  eeears  as  a  aea-pketosyatketic  iater- 
aediata,  specifically  as  a  eeasequeace  af  daaag- 
iag  pkate-exldatioa  proeesses  was  exaalaed.   Tke 
latter  possibility  was  rejected  wkea  foaad  tkat 
X  feraatlaa  la  Cklerella  caald  aot  be  preveatad 
la  aa  ataespkere  aeatalaiag  lass  tkaa  0.li 
•XP9*>«   (Aatkar) 


AD-i09  603     Dlv.   16 
(TISTB/AAI)  OTS  price  99.60 

Perdkaa  D..  New  Terk. 

A  IBVIEV  OP  SELECTED  PIOBLEaS  OP  TtlLAIENIA  IN  THE 
SOTIET  UNION.   PAIT  I.  HISTOIY  AND  BECENT  INCI- 
DENCE OP  THE  DISEASE, 
by  lobart  Pollltier.   Jaa  63,  lUp. 
Caatract  DAIS  108  i05eal867 

Uaclasslfiad  report 


Descriptorsi   ('Diseases,  Pastearella),  Hlstary, 
laview,  Dyaaaics,  Populatioa,  lodeats. 

Tkough  defiaite  proof  for  the  exlsteace  of  tala- 
reaia  ia  tke  Soviet  Uaioa  kas  beea  obtaiaed  oaly 
la  1926,  tkere  caa  be  ao  doubt  tbat  tba  disease 
existed  tkere  siace  tiae  iaaoaorial.  actiag  tkaa 
as  aow  as  eae  ef  tke  west  iaportaat  factors  rag- 
alatiag  tka  popalatiea  dyaaaics  of  tke  rodeat 
kosts  of  the  iafactioa.   Ia  fact,  retroapeeti ve 
stadias  aadartakaa  siace  1926  kave  furaisked 
Bare  ar  less  defiaite  evldeace  for  tke  early 
occarreace  of  talaraaia  aaalfast at  loss .   Thus  It 
is  aost  probable  tkat,  thongk  alsdiagaosed  as 
baaigs  aatkrax,  tke  disease  was  freqaeat  siace 
tke  18tk  ceatary  at  least  la  Vastera  Siberia,  aa 
area  ideatlflad  afterwards  as  a  kotbed  of  tke 
iafactioa.   Ia  aaotker  aotorloas  focus,  tke  As- 
trakhaa  Baloa,  tke  occarreace  of  aa  epideaic 
correspondlag  la  all  its  features  to  a  tulareala 
oatbreak  has  beea  recorded  In  1877  aad  siallar 
aaaifestatioBS  kave  beea  observed  froa  1877-1879 
ia  other  parts  of  Bussla  includiag  tke  Kasaa 
laioB.   Moreover,  as  kas  beea  pointed  out  witb 
great  reasoa,  tke  wide  distrlbutioa  of  talaraaia 
ia  tke  Soviet  Oaiaa  acted  dariag  tke  years  iaae- 
diately  followiag  its  discovery  ia  1926  foras  a 
eaaviacifg  argaaeat  agaiast  a  receat  appearaace 
af  tkis  disease.   (Aatkor) 


AD-409  605     Dlv.   16 
(TISTB/AAB)  OTS  price  91.60 

Naval  ladlologlcal  Defease  Lab.,  San  Francisco, 

Calif. 

CILIATED  EPITHELIAL  CELLS  IN  NOUAL  HUIINE  INTRA^ 

HEPATIC  BILE  DUCTS. 

by  J.  «.  Sriskaa.   17  Hay  63,  12p. 

Task  ^1005  08  5201 

USNIOL  TI65I  Uaclaasifiad  report 

Descriptors:   ('Cells,  Biliary  systea),  Dacts. 
Bodents,  Electron  alcroscopy.  Bats. 

■are  cilia  were  aated  oa  cells  of  aoraal  aarlae 
iatrakepatlc  biliary  epitkellaa.   In  general 
straetare  tkese  cilia  reseable  typical  kiaa- 
cilla  but  tke  precise  iateraal  straetare  af  tke 
ciliary  process  kas  not  beea  aseertaiaed.   Tke 
faaetioB  or  iapllcatioa  of  tke  presence  of  cilia 
oa  tkese  cells  is  aot  absolutely  kaowa;  tkey  aay 
rapreseat  eabryological  reaaaats  altkoat  faactlea. 
(Aatkor) 


AD-i09  83i     Dlv.   16 
(TISTB/AAB)  OTS  price  $1.60 

Naval  Badlalagical  Dafeaae  Lab.,  Saa  Praaelaea, 

Calif. 

INHIBITION    OP  UBBTHAN   LUNG   TUNOB    INDUCTION    IN 

■ICE    BT   TOTAL-BODT   X    IBIADIATION, 

by  M.   A.    Falay  aad  L.    J.    Cale.      24  Apr   63.    20p. 

NIDL  TB64I  Uaelasslfled   report 

Descriptors:      (*ladlatlaa   effects,    Tkerapy), 
(•Neoplasas,    laklbttlaa),    ilea.    X-rays,    Nkala 
bedy   Irradiatlaa,   Laags,    Patkalagy. 


Creapa  af  yaaag  adalt  ale 
iatraparl teaeal  lajactiea 
after  a  slagle  wkole  bedy 
(880  rad)  fallowed  by  tra 
gaaalc  bead  aarrea  ta  pre 
daatk.  Tkis  daao  af  aret 
taaars  la  100$  af  aaalrra 
aaaka  pastiajeetlea.  Ia 
tkara  was  aarked  sapprass 
tiaa,  betk  la  aaabar  af  a 
la  aaabers  af  taaars  per 
Tkis   sappressiaa  was   pras 


a  raeeivad  a   alagla 
af  aratkaa   priar   ta   ar 
letkal   dase  af  X  rays 
asfaslaa   ef  aaraai    sya- 
teet   agaiast    radlatlaa 
kan   pradaced   aaltlple 
dieted   aaiaals   at    24 
tke  Irradiated  aaiaals 
lea  af  laag   taaar    faraa- 
alaala  witk   taaars,   aad 
taaar-baarlag   aaiaal. 
eat   wkatkar  aratkaa 


90 


5 


traataaat   praeadad  ar   fallaaad  radlatlaa.     ilia 
rasalts   laply  tkat  aratkaa   laag  earelaagaaaats 
aay  be  laterforad  wltk   by  a  direct   iBklbitai|y 
affaat  af  tka  radlatlaa  aa  calls  already  altjdrad 
by  aratkaa.    ar   tkraagk   lateat   radlatlaa   lakl|l- 
tlaa  ef  palaaaary  alveolar   prall faratiya  ea|aelty. 
|[Aatkar) 


A»-i09   876  Dlv.       16 

(TISTB/AAI)    OTS   price   |7.60 

SeatkorB   lasaarck    last.,    Blraiagkaa,    Ala. 
STUDY   OP    PIBX   lADICALS    IN    IIIADIATED   BEEP, 
topt.    aa.    7    (Piaal),    30  Dae  60-29   Dec   62, 
by  B.    M.    Starey,    Jr.    aad   Clarke   Sekaatia. 
29  Dec   62,    79p.    lept.    S6O8 
Caatract   DA19   129QH1740.    PraJ .    7  84  01    002 

Uaclaasifiad   report 

Descriptors:      ("Boof,    Badiatiaa  daaage).    pUaa 
radicals,    Odars,    Prataias,    Aalaa   aeida,    liHr 
Dags,    Peptides,    later. 


is  iavastlgatlaa  kaviag  as  its  abjectl 
icrlptlea  af  tka  aeckaalsa  by  wkick  we 
•dor  is  ladacad  ia  caaked  beef  by  radl 
Seseribed.  Tke  Iavastlgatlaa  waa  larg 
iaadlslyBabla  fractlaB  af  aqaeoas  extr 
cooked  beef.  Eleetrea  apia  reaaaaaee 
principal  aatkad  aaplayad.  Altkeagk  t 
tfe  net  afferd  a  aabataatlal  basis  far 
the  electroB  apia  reaeBaBca  data  froa 
fraa,  tegetker  wltk  data  froa  etker  la 
tars,  saggast  tkat  glycine  and  aetkien 
is  tke  protein,-  eltker  bended  to  one  a 
as  clase  nelgkbers,  aake  ap  a  aajer  so 
aot  dog  kalr  aderaata  tkraagk  a  reaetl 
Tslvlng  a  radlatlaa-lndaced  free  radle 
aater.  Tkere  are  a  auaber  ef  proteias 
tides  wltk  kaown  aalaa  acid  sequeaces) 
tiaa  aad  ader  testlag  of  certaia  af  tk 
Iscarparate  a  variety  ef  relative  leea 
flyelae  and  aetklealaa  aalts  skaald  aa 
rerify  or  refate  tkis  saggestloa.  No 
•xtractable  adar  pracaraar  seeas  to  ax 
ledls's  aaterlal,  bat  tke  wet  dog  kalr 
tkeaselves  do  seea  extractabla  followl 
ties  ef   Hedla's   aaterlal.      (Aatkar) 


air 

a 

tka 


t 

! 

prte- 


Hits 
or 


ve   a  d 

t  dag 
atlea 
ely  af 
act  af 
waa  tk 
ka  raa 
ceacla 
tkis 
veatl 
iae  aa 
aatkor 
area 
aa  laH 
al  aad 

and    p 

IrradUa- 
ese   tk 
tlans 
rva  ta 
aetkaa 
1st    la 

edor 
eg   Irr 


a( 


AO-409   936 
(TISTB/AAB) 


Dlv.      16 
OTS   price   |1.60 


Its 
leaa. 


ait 


■ 
la- 


Ratioaal  last,  af  Healtk.  Tekyo  (Japaa) . 

THE  EXPLANATION  OP  PATHOGENESIS  OF  JAPANESE 

ENCEPHALITIS  (JK)  VIBUS  AND  THE  ESTABLISHMENT  OF 

AR  ATTENUATED  STBAIN  OP  JE  VIBUS  COMPLETELY 

TIIULENT  TO  MAN.   PABT  III.   STUDIES  ON  JAPANESE 

ENCEPHALITIS  VIBUS  INFECTION  WITHIN  CULTIVATE} 

ANIMAL  CELLS  BY  THE  APPLICATION  OF  FLUOBESCEH^ 

ANTIBODY  TECHNIQUE. 

riial  rapt.  1  Fab  62-31  Jaa  63. 

ky  Akira  Oya .   31  Jaa  63.  15p. 

Csntract  0A92  557fec35805 

UaclBssified  report 


Oescripters 
tacepkallti 
geas  aad  Aa 
tare,  Aalaa 


s:   ('Viruses,  Patkalogy),  Olseaita 
ia  vires,  Plaeraseace,  Cells,  Aaltll- 
atibediaa,  lafactioas.  Tissae  cakf- 
sls.  Kidaays. 

spanase  B  encepkalltis  virus  iafis- 


Precets  of  Japanese  B  one 
tien  in  caltivated  aaiaal 
kidney,  porciae  kldaey  aa 
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MEDICAL  SCIENCES  -  Division  16 

AD-409  937    Dlv.   16 
(TISTB/AAB)  OTS  price  $2.60 

Tokyo  Deatal  Call.  (Japaa). 

STUDY  ON  THE  INTBACELLULAB  CALCIFICATION  BT  OBAL 

LEPTOTBICHIA. 

Bapt.  ao.  1  (Piaal),  1  May  62-30  Apr  63, 

by  Naiekl  Yoaasawa.   30  Apr  63.  25p. 

Coatract  DA92  557FEC35975 

Unclassified  report 

Descriptorsi   ('Mlcroorgaaisas,  Calclf icatlaa) 
Cells,  Calclaa,  Pkospkoras,  Bacteria,  Moatk, 
leas,  Magaaslaa. 

Tke  iatracallBlar  aalelf icatlaa  of  oral  fila- 
aaatOBS  alcro-orgaaisas  wkick  ware  Ideatlfied 
Baetarloaaaa  aatraekottl  froa  tke  bacteriological 
axaalaatloas  la  tkis  stady  was  aaalysad  ckealcal- 
ly  la  ralatiea  to  Its  aeckaalsa.   Tka  latracella- 
lar  calclaa  aad  pkospkoras  were  foaad  to  lacraasa 
followiag  tke  la  vitro  calclf icatlea.   Ia  addl- 
tlaa,  tke  ratio  of  calclaa  aad  pkaspkoras  spprox- 
iaates  to  2.12  wkick  is  tke  ratle  oi  tkeaselves 
la  kydroxyapatlta.   Tkese  fladlags  ware  observed 
ia  botk  liviag  aad  killed  cells;  tkerefore.  it 
can  be  ssid  tke  latraeallalar  calclf Icatioa  is 
ladependest  froa  tke  aetnbollc  proeess  of  tke 
alcroorganisas.   Heatlag  or  aagaasiaa  lea  wkick 
possessed  tke  specific  inkibition  sgalast  tke  la 
vitro  calclf icatioa  of  rackltie  cartilage  was 
foaad  to  affect  tke  latraeallalar  calclf leatlon 
as  well.   Froa  tke  experiaeat  oa  tka  otker  ia- 
klbitory  factors,  foraalia,  if  it  exists  la  tka 
calclf Icatioa  tkroagkoat.  was  foaad  aost  effec- 
tive.  Tkese  fladlags  suggest  tkat  tke  latraeal- 
lalar calclf icatioa  consisted  of  tkree  pkasasi 
crystal  aacleatloa,  crystal  growtk,  aad  crystal 
lialtatioa  as  tka  pkeaoaeaa  observed  ia  otker 
orgaaic  tlssaes.   Also,  tke  exlsteace  of  latra- 
eallalar orgaaic  sabstaaca  respoaslbia  to  tke 
ealelf icatioa,  as  collagaa  foaad  la  boae  tls- 
saes, was  assaaad.   (Aatkor) 


AD-409  981     Dlv.   16 
(TISTB/AAB)   OTS  price  91.60 

Aray  Biological  Labs..  Frederick,  Md. 

STUDYING  THE  DISTBIBUTION  OF  ANTHBAX  VACCINES  IN 

AN  OBCANISM  BY  USING  BADIOACTIVE  INDICATORS. 

by  M.  M.  Agababyaa.  May  63,  12p. 

ABL  Traas.  aa.  799     Uaclasslfiad  report 

Trans,  froa  Isvestlya  Akadeail  Naak  Arayaaskoy 
SSB.  12:12.  pp.  63-71.  1959. 

Descriptors:   ('Bacillas  satkracis.  Vacciaas), 
Tracer  stadias,  laaaaology,  Distrlbutioa. 


AD-409  983     Dlv.   16 
(TISTB/AAR)  OTS  price  923.50 

Halter  Bead  Aray  laat.  af  lasaarck,  Haskiagtoa, 

D.  C. 

(No  title). 

Aaaual  progress  rapt.,  val.  2,  1  Jaly  62- 

30  Juae  63. 

30  Jaae  63.  1v. 

Uaclasslfiad  report 

Descriptorsi   ('Abstracts,  Sclaatlfle  ra- 
saarek) ,  Veteriaary  aedlclae,  Cera-free 
ataospkere.  Vlrasas,  Calicidaa,  Madiciae, 
Tissue  culture,  CosMaaieable  dlseaaea,  la- 
aaaology. Diseases,  Mlcroorgaaisas,  Pbysiology. 


Division  17  -  METALLURGY 
17.   METALLURGY 


AD-407  703     Dl».   17,  25 
(TISTB/TG)   OTS  prlc*  $1.10 

JokBi  Hopklat  0..  Baltlaor*.  Id. 

(No  tltla). 

Flaal  rapt.  1  Mar  62-28  Fab  63, 

hj   Oiear  H.  Ollloa.  Jr.  28  Fab  63.  4p. 

Graat  AF  AF0SI62  20i 

AFOSI  48U 

Daelasflflad  raport 

Daicrlptorst   (*Hatalf,  Oaf oraatioa) ,  (*Ala- 
■laaa.  Oaf oraatloa} ,  (•Plasticity,  Matali), 
Haat,  Eaargjr,  Eqaatloai,  Elasticity,  Tliaory, 
lads,  Strassas,  Tlseoalastlclt/.  Stabllltj, 
Baaas  (Straetaral) . 

AD-407  707     OlT.   17 
(TISTII/AH)  OTS  prlea  $2.60 

Eaaaiaal  Call,  lasaareh  Laagaaga  Caatar,  Bostaa, 

Mass. 

CHINESE  (MAINLAND).  SCIENCE  AND  TECHNOLOGY 

JOURNALS.   TABLE  OF  CONTENTS. 

by  N.  H.  Ng  aad  ad.  by  Sistar  Maria-Margarita. 

Jaa  63.  19p.  1 

Coatraet  AF19  604  850^ 

Daelasslflad  raport 

Daserlptarsi   (•Abstracts),  Matallargy, 
Aastaaita,  Balalta.  Staal,  Blast  faraaeas. 


AD-407  721      Dl».   17,  25 
(TISTM/AMS)  OTS  prlea  #9.60 

Calaabia  D. ,  Sehaal  of  Eaglaaeriag,  New  Tark. 

KILOCYCLE  DAMPING  IN  PDIIFIED  IRON  BETWEEN  77  K 

AND  300  K, 

by  Harbart  D.  Gabaraaa.   1963,  75p.  Tacbaical 

rapt.  aa.  2 

Caatract  NeBr2666l 

Daelasslflad  report 

Deseriptarst   ("Iraa,  Daapiif),  (•lateraal 
frietian,  Iraa) ,  (•Daapiag,  IraaJ ,  Cryogenics, 
Law  taaperatare  research,  Taaperatara,  Hagaetic 
fields.  Nickel,  Capper,  Solids,  Crystal  lattice 
defects,  Theary,  Osclllatiaa,  Stresses,  Eqaa- 
tiaas,  Mathaaatieal  aaalysis,  Matheaatieal 
aadals.  Elasticity,  Agiag  (Materials),  Defaraa- 
tiaa,  Tlae,  Cold  warkiag,  Haat  of  activatioa, 
Freqaeacy,  Crystals. 


Stadias  af  daapiag  la  electroa  beaa 

Bane  purified 

iraa  iadieata  that  there  is  aa  law  taaperatare 

dislocatloa  relaxatiaa  peak  sack  as 

is  found  in 

aast  athar  aaterials.   It  was  foaad 

that  a  aadu- 

las  defect  could  be  induced  by  high 

aapl itude 

ascillatiaas.   This  is  shown  to  be  due  to  dis- 

locations which  have  been  displaced 

froB  equilib- 

rina  pasitiaas.   The  actiratiea  energy  for  dls- 

lacatiaa  aotiaa  is  estlaated  to  ba  no  higher  than 

.07  e.T.  aad  possible  as  law  as  .01 

e.».   The 

aaplitada  depeadeat  daapiag  was  stadied  as  a 

fanctiaa  af  taaparatura,  applied  aag 

aetie  field. 

aad  aechaaieal  state.   The  Granato-Lacke  theory 

•f  dlslaeatiaa  daapiag  was  foaad  net 

to  apply 

■adar  the  eaarfitiaas  aat  la  this  sti 

dy.   (Aathor) 

AD-407  733      DlT.   17 
(IISTM/BRN)  OTS  prlea  |1.60 

Margaardt  Corp.,  Vaa  Nays,  Calif. 

TENSILE  AND  CREEP-ROPTURE  PROPERTIES  OF  OISILI- 
CIOE-COATED  ONALLOTED  MOLYBDENUM  SHEET  AT  2800. 
3000,  AND  3200  P. 


by  A.  S.  Rabaastalna.  15  J«a«  63,  13p.  Itpt. 

PR281  J,(H. 

Contract  AF33  657  8706.  ProJ.  281 

Daelasslflad  raport 


Detcriotors:   (•Molybdenua.  Heckaaieal  prop- 
artles;.  Sheets.  Creep,  Rupture,  Teasila 
properties.  Coatings,  High  taaperatare  re- 
search, Heat  rasistaat  aatals  aad  alloys, 
Caraaic  coatlaas. 


Caraaic  coatlags. 

Teasila  aad  creep-rapture  properties  were  obtained 
for  disl llelde-coated  unalloyed  aolybdeaaa  sheet 
(0.040  ia.)  at  2800,  3000.  aad  3200  F.   Tke  base 
aatal  substrata  was  disillelde  coated  approxl- 
aately  0.0025-iB.  tklek.   A  two-color  Shawaater 
(optical  pyroaater)  proridad  aa  aecarata  aad 
coaTaaieat  aethod  to  deteraiae  aad  to  coatrol 
test  teaperatares  oa  tke  coated  speclaeai.   Tke 
ultiaate  teasila  streagths  at  2800,  3000,  aad 
3200  F  were  approxlaataly  12,  11,  aad  10  Ksl. 
raspectlToly.   Tke  stress  values  to  cause  2% 
creep  ia  2  krs  at  2800.  3000.  aad  3200  F  ware 
i.3,  3.8.  aad  3.0  Ksl.   (Aatkor) 


AD-i07  734     Dir.   17,  26 
(TISTM/AMS)  OTS  price  l3.60 

Marguardt  Corp.,  Van  Nuys,  Calif. 
BRAZING  INVESTIGATION  OF  SEVERAL  CANDIDATE  MA- 
TERIALS FOR  THRDST  CHAMBER  AND  HEAT  EXCHANGER 
APPLICATIONS, 

by  A.  S.  Rabensteine.  15  Juae  63,  35p.  Rept.  PR 
281  40  2 
Caatract  AF33  657  8706,  ProJ.  281 

Oaclassified  report 

Deseriptorst   (*Brasing,  Heat  rasistaat  aetals 
and  alloys),  ('Heat  rasistaat  aetals  aad  allays, 
Brasing),  Law  pressure  researcb,  Caatralled 
ataospheres.  Vaaadiaa  allays,  Selderiag  alloys. 
Gold  allays.  Nickel  alloys.  Palladlaa  alloys. 
Silver,  Pipes,  Stainless  steel.  Industrial 
eqaipaent.  Test  equipaeat,  Ckroaiua  alloys. 
Cobalt  alloys,  Malybdeaua  alloys,  Iraa  alloys, 
Titaaiua  alloys,  Alaalnua  alloys,  Tuagsten 
allays,  Maagaaese  alloys,  Tla  allays.  Tensile 
properties.  Ductility.  Maaaf actaring  aethods, 
■ierostructure. 
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AD-407  737     DiT.   17 
(TISTM/BRM)  OTS  prlea  $1.60 

Gaaaral  Dyaaaics/CoaTair,  Saa  Diego,  Calif. 
NETABILITY  AND  EROSION  CHARACTERISTICS, 
by  L.  0.  Girton,  H.  C.  Turner,  aad  V.  M. 
Sutkarlaad.  3  Dec  56,  lip.  Rapt.  no.  8926  166 
Contract  AF33  657  8926 

Daelasslflad  report 


Report  on  Material.  Braxing  Alloys,  Tltaaia^ 
Alloy  Joining. 


ea 


tke 


Descriptors:   (•Titaaiaa,  Braxiag),  Titaal 
alloys,  Skaets,  Hoaaycoab  cores,  Saadwich 
paaelt,  Meckanical  propertle-:,  Daflaetlaa 
Loadiag  (Haekaaics),  Silrer  solders. 


Brasing  tests  InTolrlng  coaacrclally  pare  tlita- 
slua  koneycoab  core  Jolaed  to  rarioas  titaaiua 
alloy  face  plates  (coaaarclally  pure,  Tl  5AI 
2-1/2  Sn.  Tl  6A1-4V,  nickel  plated  Tl  5A1-2-1/2 
Sa.  nickel  plated  Tl  6AI-4V,  aad  aickal  pla|t|ad 
Ti  8Mn)  wltk  an  eatectlc  coaposition  silrer 
copper  brasing  alloy  (Handy  and  Haraan  Co 
alloy,  72%  silver  -  28)(  copper).   Heatiag 
•Hoy  to  its  flow  point  (1435  F)  in  contact 
tke  various  titaaiua  alloys  aad  in  tke  pros 
of  aa  iaart  ataospkere  skewed  tkat  litklua 
tioBs  to  tke  brasing  alloy  and  nickled  plat 
tke  titaaiua  alloys  was  not  necessary  to  ac 
good  flows  and  wetabllity.   Tkis  was  attri 
to  tke  ability  of  titaaiua  to  absorb  its  0 
oxide  at  teaperatares  above  I300  F,  a  situs 
is  wkick  titaaiua  alloys  appear  to  possess 
certain  salf-cleaalng  capability  la  tke  pr 
of  inert  ataospkere  and  aoderate  oxide  coat 
The  erosion  of  titaaiua,  especially  the  0. 
thick  honeycoab  core  aaterial  was  attribut 
its  solutioa  ia  the  braxiag  alloy,  a  charac 
iitic  wkick  requires  use  of  aialaua  brasing 
to  obtaia  satisfactory  Joints.   (Autkor) 
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AO-407  800     Div.   17 
(TISTM/BRM)  OTS  priec  $1.10 

General  Oyaaaics/Ceavair ,  San  Diego,  Calif. 

EFFECT  OF  HEAT  TREATING  MEDIA  ON  MECHANICAL 

PROPERTIES, 

by  J.  L.  Harvey,  H.  C.  Turaar.  aad  H.  M. 

Sstherland.  10  Jaa  57.  7p.  Rept.  no.  8926  1 

Contract  AF33  657  8926 

Unclassified  report 

Report  oa  Material  -  Titaaiua  -  Ti  6A1-4V. 
Ti  155A. 

Deseriptorst   (•Tltaniua  alloys,  Mechaniekl 
properties).  Heat  treataent.  Salts,  AluaiU 
alloys,  Vaaadiua  alloys.  Rods,  Tiae,  Teaper- 
aturt,  Agiag  (Materials). 
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AD-407  811  Div.      17 

(TISTM/AMS)    OTS    price    $3.60 

■arquardt   Corp.,    Vaa   Nuys,   Calif. 

OXIDATION  CHARACTERISTICS   OF    VARIOUS   STRUCTI|RAL 

•ATERIALS    FOR    RAMJETS   AND   HEAT    EXCHANGERS. 

fcy  A.    s.    Rabaastaiaa.    15   Juaa   63.    28p.    PR281   4QI 

Caatract   AF33   657   8706.    PraJ.    281 

Unclassified   report 
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METALLURGY  -  Division  17 

Descriptors!   (•Heat-rasistaat  aetals  &  alleys, 
Higk-teaparatara  rasearek) .  (•Higb-taaparatara 
researck.  Heat-rasistaat  aatals  *  allays). 
Oxidatiaa,  Skaets,  Nickel  alloys.  Staialass 
steel.  Aluaiaaa  allays.  Titaaiua  alloys.  Ckro- 
aiua alloys.  Cobalt  alloys.  Holybdaaua  alloys. 
Iroa  alloys,  Tuagstaa  alloys,  Teasila  proper- 
ties. Creep,  Stresses,  Rapture,  BxpariaaBtal 
data,  Pkotoaicrography. 

sts  ware  aade  to  deteraiae  the 
teristies  of  varioas  sheat  aata- 
bited  a  stroag  poteatial  for  use 

aad/or  heat  exchanger  structures. 
als  tested  were  R«ne*  41,  L-605, 
es  3I6L  and  321  staialess  steal, 

and  A110-AT  titaaiua  alloys, 
were  evaluated  over  anticipated 
ure  ranges  for  5,  25,  and  50-kour 
re  periods.   Exposure  teapera- 
rst  five  of  tkese  alloys  were 
1800  F.   For  tke  last  two  alloys, 
peratures  were  350,  500,  aad  65O 
,  and  1200  F,  respectively.   Test 
sses  raaged  froa  0.025  to  0.033 


AD-407  812     Div.   17,  26 
(TISTM/AMS)  OTS  price  $4.60 

■arquardt  Corp.,  Van  Nuys,  Calif. 

HEAT  TREATMENT  STUDIES  TO  IMPROVE  THE  HOT  SHORT 

DUCTILITY  OF  RENE'  4I  ALLOY  SHEET, 

by  A.  s.  Rabensteine.   15  June  63,  38p.  Report 

PR 281  4Q3 

Contract  AF33  657  8706,  ProJ.  281 

Uaclassified  report 

Descriptors:   (•Nickel  alloys.  Heat  treataaat), 
(•Heat  treataent.  Nickel  alloys),  Ductility, 
Skeets,  Teasile  properties.  Low  pressure  re- 
searck. Aging  (Materials),  Controlled  ataos- 
pheres. Creep,  Stresses,  Rupture,  Ckroaiua 
alloys.  Cobalt  alloys,  Molybdenua  alloys. 
Titaaiua  alloys.  Aluainua  alloys. 
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(TISTM/AM)  OTS  price  $6.60 

Defense  Metals  laforaation  Center.  Coluabus,  Ohio. 

DEFENSE  METALS  INFORMATION  CENTER  SELECTED 

ACCESSIONS, 

coap.  by  Patricia  B.  Plate.  May  63,  52p. 

Coatraet  AF33  616  7747,  ProJ.  2  8  8975 

Unclassified  report 


Diylflion  17  -  METALLURGY 

0«i«ript«rit   (•Akatraett.  Materials),  (*Mata- 
rlalf,  Akatraatt).  (•Bibllagraphlai,  Matarlali) , 
Barylliaa.  Tltaalaa,  laflaaalaa,  Iroa  allayi, 
Staialaaa  ataal,  Nlakal  allays.  Cobalt  allays. 
lafraatary  aatariala,  Caraaic  aatariala, 
Niablaa,  Halybdaaaa,  Taatalaa,  Vaaadiaa, 
Taagstaa,  Caatiafs,  Ceapaaita  aatariala, 
■aahaaiaal  prepartiai,  Braiiag,  Boadlag, 
Oiffasiaa,  laltfiag. 

Caataata 
■iab-straafth  allaya 

Cabalt  baaa 

Niekal  baaa 

lagiaaariag  staala 

Staialass  staals 

Iraa  baaa 
Light  aatala 

Barylliaa 

Titaalaa 

■agaasiaa 
Naaaatallias 

Carbaa,  graphita 

Spaeial  rafraatorlaa 

Caraaia  axida 
iafractory  aatals 

Calaabiaa 

■alybdaaaa 

Taatalaa 

Vaaadiaa 

Taagstaa 
■laeal laaaaas 

Caatlags 

Applieatioas 

Caapaaitaa 


A0-i07  834     DiT.   17 
(TISTM/AMS)  OTS  priea  11.60 

iaasiolaar  Polytaehale  last.,  Troy,  N.  y. 

THE  STRENCTHENINC  MECHANISM  OF  FEIIOOS 

MAITENSITE, 

by  6.  S.  Aasall  aad  A.  Arrat.  27  Fab  63.  6p. 

Taehaieal  rapt.  aa.  2 

Coatract  Noar59115.  PraJ.  OJI  6«9 

Daelassiflad  rapart 

Daseriptarii   ('Martaatita,  Matallograpky) . 
('Matallography,  Martaasita),  Aasteaita, 
Caoliag,  Paarllta,  Carbidai,  Carbaa,  Crystal 
lattiaa  dafaats,  Eqaatioas,  Toasila  propartias, 
Mathaaatleal  aodals,  Naelaatiaa,  Thaory. 

A  aodal  is  proposad  to  aeeaaat  for  tho  obsarrad 
•traagthaaiag  baharior  of  farraas  aartoasltas. 
Tho  aodal  is  baaad  apaa  tha  lakarltaaea  of  earboa 
ricb  raglaas  by  tba  aartaaslta  vhieh  «ara  prasaat 
ia  tba  aastaaita  prior  to  traasforaatioa.   Thasa 
carbaa  rich  ragioas  straagthaa  tka  aartaaslta  ia 
a  aaaaar  aaalogoas  to  tha  straagtkaaiag  affact 
daa  to  a  fiaaly  disparsad  sacoad  pkasa.  (Aatkar) 


AO-407  90B     BIT.   17 
(TISTH/BIV)  OTS  prlca  |1.10 

Viaaaa  D.  (Aastria). 

INTBSTI6ATI0N  OF  TBI  EFFECTS  OF  ULTBASONICS  ON 

THE  DEFOBMATION  CHABACTERISTICS  OF  METALS. 

lateria  rapt.  aa.  1,  1  Fab-30  Apr  63. 

30  Apr  63,  7p. 

Caatract  N6255S  3i36 

Oaelassifiad  rapart 


iserlptarsi   (*Matals,  Oafaraatiaa) , 
'Dafaraatiaa.  Dltrasaaie  radiatioa), 


Oai 

(•Oafaraatiaa.  Dltrasaaie  radiatioa),  Ziac. 

Matallle  crystals,  Skaar  strassas.  Plasticity. 

Raeryatallisatlaa. 


A  fa«  aspaats  af  tka  altrasaaic  iaflaaaca  aa 
tka  plasticity  of  aatals  ara  traatad  ia  this 
papar.   It  is  skava  tkat  altk  parast  aiao 


crystals  tka  racavary  froa  tka  cald-kardaaad 
caaditiaa  (aaasarad  as  tka  docreasa  of  tka 
skaariag  strass  of  tka  basal  plaae)  is  ac- 
calaratad  by  aa  altrasaaic  traataaat  dariag  tka 
period  of  rocavary.   Also  tka  sacaad  softaaiag 
aackaaisa  -  racrystallls  itioa  by  aay  of  aacloa- 
tiaa  aad  groatk  of  crysta'.'  -  is  activatad  at 
cartaia  taaparataras  by  altrasaaic  iafluaacas, 
as  is  skaaa  by  tasts  ai ' h  paly-crystalliao 
spaciaaas  of  coaaorcial  siac.   Botk  softeaiag 
aackaaisas  ara  based  oa  diffusioa  pracassas 
ia  tba  lattice,  whose  kiaetics  is  accelerated 
by  altrasaale  traataaat  aader  tke  coaditiaas  asad. 
(Aatkar) 


AD-i07  987     Dl».   17 
(TISTM/BIH)  OTS  price  |2.75 

Dafeasa  Metals  laforaatiaa  Caater,  Calaabas, 

Okie. 

BINARY  AND  TIRNART  PHASE  DIAGRAMS  OF  COLUMBICM, 

MOLTBDENOM,  TANTALUM,  AND  TONCSTEN, 

by  J.  J.  English.   7  Feb  63.  1v.  Rept.  so.  183 

Caatract  AF33  616  77i7.  PraJ.  2  8  8975 

Daclasslfiad  report 

Deacriptarsi   (•Heat  rasistaat  aatals  aad  al- 
loys. Phase  stadias).  Malybdeaaa.  Nlabiaa. 
Taatalaa,  Taagataa. 


Thia  report  sapplaaeats  DMIC  Report 

152  which  is 

a  coapilatian  of  binary  and  ternary 

phase 

dlagraas  of  colaabiaa,  aolybdenua,  tantalaa,  and 

tangstea.   Party  new  binary  and  80  aea  ternary 

dlagraas  are  iacladed,  soae  of  these  beiag  re- 

vised versions  of  the  previensly  pablished  din- 

graaa.   Iacladed  aith  each  binary  diagraa  and 

aith  seae  teraary  dlagraas  is  a  short  discassiea 

Hating  taraiaal  salabilitios  and  crystal  strac- 

tarea  ef  interaediate  pahsaa.   Many 

ef  the  dia- 

te  revisiaa 

as  additiaaal  data  bacaae  available 

(Aathar) 

AD-i08  091     Dlv.   17 
(TISTM/BRM)   OTS  price  $5.60 

lastitata  af  Tack.,  D.  af  Hiaa.,  Mlaaaapalis. 

THERMAL  DIFFUSION  OF  VACANCIES  IN  ZINC, 

by  a.  C.  Olaadar  aad  R.  A.  Swalla.  1  Jaaa  63. 

i7p.  Techalcal  rapt.  aa.  i 

Caatract  Naar710  27 

Uaclaaslflad  rapart 

Descriptarst   (*CTystal  lattice  defects, 
Theraal  dlffasiaa).  (*ZlBa,  Crystal  lattiaa  da- 
facts),  Tbaary. 


Aa  apparatas  was  eaastraet 
llaaar  taaperatara  gradlaa 
•aaplas.  Theraal  diffasia 
liae  has  baea  stadiad  by  a 
aatiaa  taehaiqaa.  Resalts 
cata  tkat  aarkar  aavaaeat 
paratara  gradieat  is  appll 
crystal.  Prallalaary  calc 
aaargy  tara  assaeiatad  alt 
yield  a  valaa  af  appraxiaa 
la  tka  fatara  it  la  planne 
tkaraagkly  tka  rale  af  sar 
shape  ekaagas  aad  tkaraal 
stadiad  by  tha  aaa  af  laar 
tka  saapla.   (Aathar) 


ad  which  yields  a  aaarly 
t  far  pare  aetal 
a  af  vacaaeies  ia  para 
sa  ef  a  sarface  aarkar 

caaptlad  ta  data  ladi- 
daes  exist  akea  a  taa- 
ed  ta  a  para  liae 
alatlaas  af  tka  tatal 
k  tka  flax  aqaatlaa 
taly  -€.8  k  eal/aale. 
d  to  lavastigate  aore 
face  teaslaa  la  eaasiag 
dlffasiaa  will  be 
t  aarkars  eabedded  la 


AD-iOe  203     Dlv.   17 
(TISTH/BtH)  OTS  yrlaa  $8.10 

Rapablle  Avlatlaa  Carp.,  Faraiagdale,  N.  T. 
IMPROVED  MITHODS  FOR  THE  PR00UCTI3N  OF  TITANIUM 
ALLOY  EXTRUSIONS. 


M 


latarla  tackaical   aaglaeeriag  rapt.    aa.    24, 

1   Har-1    Jaaa   63, 

ky  J.   J.   Ckrlatlaaa.    Jaaa  63,   81p. 

Caatract  Af33   600  3A098,    PraJ.    7  556 

ASD  TR7  556,   val.    2i  Daelassiflad  raMft 

Daseriptarai  (•Titaalaa  allays.  IxtraslaO. 
Alaalaaa  allays,  Malybdeaaa  allaya.  Vaaadiaa 
allays,  Drawlag  (Mackiae  praeaasiag),  Diait 
Caatlags,  Ceraalc  caatlags.  Alaaiaaa  caapOads. 
Oxides,  Sarface  prepertlea.  Taagstaa  eaapdhada, 
Carbidaa,    Maaafaetarlag.  I 
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Tka  twa   tea   skapaa    seleetad    far 
traded   la   6A1-XV   titaalaa  allay 
streteh  stralgkteaad  at   1000  ta 
sxtraalaas  ara  0.093  aad  0.063  1 
aad  will    be  aara  draaa   ta   0.080 
respaetivaly.     Caad  diaoaslaaal 
the  oxtraalaaa   after   tke    first   s 
ebtaiaed,    bat   gaad  sarface    fiala 
facts   caald   aat    be  caaaiataatly 
little  wear   ar  weak   af  tke  alaal 
aas   experieaeed   aad   75%  af  tke  3 
be  ised    far  tke  aaxt   trial.      (A 
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A0-i08   278  Dlv.      17,    26.    27 

(TISTM/BRM)    OTS  price  |5.60 

kepablic    Aviatlen   Corp.,    Faralngdale,    N.    T. 

EVALUATION    OF    HIGH-STRENGTH    LIGHTMEIGHT    LAMIMATKD 

PRESSURE    VESSELS    OF    LAP-JOINT  CONSTRUCTION, 

Qisrterly   progress   rept.    aa.    5,    1    Jan-31    Mail  63. 

ky  6.    Citrin.      10   Apr   63.    57p. 

Cestract    DA30  d69ard3U0.    DA   ProJ .    59332008 

■AL  Rept.    aa.    TR766   2   3   4 

Unclassified   report 

Descrlptorsi      (•Pressara   vessels.    Materially). 


Steel,    Laaiaates,    Bonding,    Brasing,    Adkesi 
Ceraalc   aaterials,    Skeets,    Cylindrical   b 
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■anaf actariag   aetkods 
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AD-408   299  Div.      17 

(TISTM/BRM)    OTS  price  $1.60 

New  York   D.    Coll.    of   Engineering,    N.    T. 

DEVELOPMENT   OF   TOOGH.    HIGH    STRENGTH    ALPHA-BEftA 

TITANIUM-BASE   ALLOYS    AT   240,000-260,000    PSI  |tIELD 

STRENGTH    LEVEL. 

Oasrterly    progress    rept.    no.    2,    26   Sep- 

25  Dec  62. 

ky  P.  A.  Farrar  and  H.  Margolia.   25  Dec  62.  '7p. 

Contract  DA30  069erd3690 

■AL  TR401  303  1        Oaclaaslfled  report 

Descriptors:   (•Titaalaa  alleys.  Meckaalc4 
properties),  Materials  foraing,  Melting, 
Forging,  Mackialag,  Heat  treataent,  Tonsil 
properties,  lapaca  skeck,  Meldiag,  Skaeta, 
■ads,  Aluaiaaa  alleys,  Vaaadiaa  alleya,  Tl 
■Hoys,  Additives,  Dactllity,  Iran  alloys. 
Capper  alloys,  laparitles,  Oxygen,  Carbaa 
•Hoys.  Traasitlaa  teaperatare,  Zircoalaa 
•Hoys.  Ckraaiaa  alloys,  Molybdeaaa  allaya 
*lloys. 
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AD-408  310     Dlv.   17 
(TISTH/BRN)  OTS  price  $3.60 

TAPCO  Div.,  ThoapsoB  Raao  Mooldrldge,  lac., 

Cleveland,  Ohio. 

DESIGN  DATA  STUDY  FOk  COATED  COLOMBIUM  ALLOYS. 

Biaonthly  rept.  no.  1,  1  Mar-1  May  63. 

by  J.  D.  Gladd  aad  D.  B.  Haraath.  1  Jaaa  63, 

31p.  Rapt.  no.  TM3710  67 

Caatract  NOw63  0471 

Dnclaasifiad  report 

Descriptors:   (•Niobiua  alloys.  Coatings),  Me- 
chaalcal  properties.  Sheets,  Protective  treat- 
aeat,  Aeroapace  craft,  Stractaral  parte.  Heat 
shields,  High-teaperatHre  research,  Desiga. 
Test  aethods.  Heat  resistant  aetals  and 
alloys,  Teasile  properties,  Tangsten  alloys, 
Molybdenaa  alloys,  Vanadlaa  allays,  Zlrconiaa 
alloys. 

A  brief  resuae  is  presented  of  a  previous  desiga 
data  atady  of  Pfaadler  aad  TRH  ceated  30  all 
FS-85  alley  aheet.   The  aotch  seaaltivity  and 
inflaaaca  ef  tha  pratactlve  caatlags  an  tha  frac- 
tare  behaviar  ef  this  alloy  are  discussed.   Data 
are  also  preseatad  bb  the  cyclic  axidatloB  to 
failure  of  prestralaad  coated  specisMas.   Tha 
carreat  design  data  stady  for  coated  colaabiaa 
alloys  is  dlscassed  la  teraa  of  the  aechanical 
properties  which  will  be  evaluated,  the  evalua- 
tioa  techalqaas  aad  the  proposed  aodif ications 
of  previously  utilised  test  aethods.   Mechanical 
praporties  of  fear  coating-base  aetal  systeas  in- 
velvlag  tke  Pfaudler  and  TRR  coatings  nppliad 
to  X-110  (Cb-IOM-IZR)  and  B-66  (Cb-5Mo-5V-1 Zr) 
alloys  will  be  investigated  la  tkts  pragraa. 
(Aatkar) 


AD-408  340     Div.   17 
(TISTM/AM)  OTS  price  $.50 

Rock  Island  Arsenal  Lab..  HI. 

EFFECT  OF  METAL  HARDNESS  AND  SURFACE  FINISH  UPON 

FRETTING  CORROSION, 

by  S.  Fred  Calkoua.   28  May  63,  lOp.   Rept.  aa. 

63  1835 

DA  ProJ.  1A24401A107 

Oaclaaaifiad  report 

Descrlptorsi   (*Steel.  Hardaess).  (•Corrosioa, 
Steel),  Fiaiskes  aad  fiaiskiags.  Stresses, 
Greases,  Sarface  properties.  Tkeory. 
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f«ct«d  BOtt.   Thii  ■••■iag  coatradict ioa  hat  aot 
beaa  positivalx  axplaiaad,  bat  it  ii  kopad  that 
fatara  nark  aiU  provlda  iaforaatioa  oa  wkick  aa 
axplaaatlea  caa  ba  baiad.   (Aatkor) 


A0-i08  370     Di».   17,  25,  30 
(TISTH/BH)  OTS  prica  $2.60 

Spaca  Sciaaeaa  Lab.,  Caaaral  Klectrie  Co., 

Pklladalphia,  Pa. 

HIGH  TKMPERATURK  VAPOBIZATION  STUDIES  USING  A 

IICOIDING  mCROBALANCE  AND  ELECTRON  BOMBABOMENT 

HEATING.   I.   VAPOB  PRESSURE  OF  SILVER.   II. 

VAPOR  PHSSURE  OF  PALLADIUM, 

by  Patar  0.  Zafltsaaai.   Jaa  63,  2ip.  Rapt.  ao. 

R63SD06 

Coatraet  AFOA  69i  222 

Uaclasaifiad  raport 

Dtieriptorit   (•Palladiaa,  Vapor  praiiara) , 
(*SilTar,  Vapor  praasaro) ,  Dataraiaatioa, 
Vaeaaa  faraaeat,  Haatiag,  Elactroa  boabardaaat. 
High  taaparatara  reiaarch,  Balaacet,  Tast 
aqaipaaat,  Tast  atthodt,  lastraaaatatioa. 


A  aothod  daTOlopad  far  stady 
vapar  prostara  of  high  toapa 
aatarialt  eaatiata  of  aaaaur 
vapor  dapositioa  oa  a  targat 
kaowB  fraetiaa  af  tha  total 
froa  tho  orifleo  of  a  Eaadsa 
ia  haatad  by  alaetroa  beabar 
taroa  as  high  as  2500  C) .  R 
obtalaod  by  ceatiaaoasly  wai 
vapor  prassaros  aad  the  haat 
ealealatad.  Tha  axpariaaata 
tackaiqaas  ara  daseribad,  aa 
raiavostigatioa  of  tha  vapor 
aatal  at  1273  to  15^3  K  ara 
tloa  af  palladiaa  «as  stadia 
raaga  1537  to  1841  K.   (Aatli 


iag  tho  oqailibriaa 
rataro  iaorgaaic 
iag  the  rate  of 

iatercoptiag  a 
vapor  flax  of fas iag 
a  coll.   The  aaterial 
daeat  (to  teapera- 
ates  of  effasioa  are 
ghiag  the  target; 
s  of  vaporizatioa  are 
1  aad  theoretical 
d  tke  retalts  of  tke 

pressure  of  silver 
givea.   Tke  vaporisa- 
d  ia  the  toaperatare 
•  r) 


kO-lOB  A^9  OlT.   17.  A 

(TISTH/AIS)  OTS  price  #2.60 

Araoar  lesearck  Poaadatioa  Ckicago,  111. 
KHBIITTLEIENT  OP  HETALS  BY  ORGANIC  LIQUIDS. 
Qaarterly  rept.,  1  Har-31  Bay  63. 
18  Jaae  63,  l6p.  Rept.  ao.  AlP  B183  U 
Coatraet  0A110I0022  3108 

Oaclassified  report 

Oeseriptorsi   (*Steel,  Brittleaess) ,  (•Alaaiaaa 
alloys,  Brittleaess),  ('Orgaaic  coapcaads, 
■etals).  Stresses,  Corrosioa,  Tensile  prop- 
erties, Patigae  (Hechaaies),  Hydrocarboas, 
Hatalergaaie  ceapoaads,  Halogeaated  hydro- 
carboas, Orgaaie  phospheroas  coapouads,  Orgaaic 
salfar  coapoaads,  Loadiag  (Mechaaict). 
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A0-4O8  429     Div.   17,  26 
(TISn/ABS)  OTS  price  |10.50 

Foreiga  Tech.  Div.,  Air  Force  Systeas  Coaaaad, 

Vrigkt-Pattersoa  Air  Force  Bate,  Okie. 

PHYSICAL  METALLURGY  AND  HEAT  TREATMENT  OF  STEEL 

(SELECTED  PARTS). 

by  H.  L.  Berashteya  aad  A.  G.  Rakhshtadt. 

2  Hay  63.  138p. 

FTD  TT62  1762  Uaclassified  report 

Traas  froa  Netallovedeaiye  i  Teraicheskaya  Obra- 
botka  Stall,  Spravockaik,  Metallargixdat ,  Moskva, 
pp.  49-58,  592-597.  670-709,  1961. 

Descriptors!   (•$toel,  Metallaroy),  ("Metallargy. 
Steel).  ("Heat  treataeat.  Steel),  Stresses, 
Cyliadrical  bodies.  Geoaetric  foras,  Sarfaces, 
Heatiag.  Aasteaite,  Pkase  stadias,  Harteasite, 
Hicrostractare,  Alloys,  Brittleaess,  Test 
aetkodf,  Experiaeatal  data,  Baaaf act ariag 
aethodt. 


AD-408  483     Div.   17,  25 
(TISTH/BRH)  OTS  price  $1.60 

Arisoaa  U.,  Tucsoa. 

IMPERFECTIONS  IN  METALS. 

Fiaal  rept.  1  Jaa  60-31  Dec  62, 

by  C.  T.  Toaisaka.   1  Jaa  63,  13r- 

Coatraet  AF49  638  790 

AFOSR  4642 

Uaclassified  report 

Descriptors!   ("Alloys,  Crystal  lattice  de- 
fects), (•Metals,  Crystal  lattice  defects), 
Higk  pressure  researck,  Diffasioa.  Hydro- 
static pressare.  Heat  of  activatioa,  lateraal 
frictioa,  Measareaeat,  Tracer  studies,  Qaeack- 
iag  (Cooliag),  Copper,  Siagle  crystals,  lapuri- 
ties,  Mereary,  Seleaiaa,  Brass,  Copper  alleys, 
Ziac  alloys.  Silver  alloys,  Ziac.  Gold,  Plati- 
aaa,  Higk  teaperatare  researck,  Hagaetic 
properties. 


AD-408  570      Div.   17 
(TISTM/AMS)  OTS  price  $11.00 

Seatkwest  Researck  last..  Saa  Aatoaio,  Tex. 

CONTAMINATION  EFFECTS  ON  LIQUID  RUBIDIUM  AND 

LIQUID  LITHIUM  SYSTEMS. 

Fiaal  rept..  1  May  62-15  Apr  63. 

by  M.  D.  Heatkerford.  Jr.,  Robert  K.  Jebastoa, 

M.  L.  Valtierra.  aad  J.  H.  Rhoades.   May  63.  138p. 

Coatraet  AF33  657  8657.  ProJ .  8169.  Task  816902 

ASD  TDR63  413 

Uaclassified  report 

Descriptors:   ('Litkiaa,  Liqaid  aetals). 
(•Rabidiaa.  Liqaid  aetals),  ("Liqaid  aetals, 
Coataalaatioa) ,  Vapor  pressare,  Oxygea. 
Nitrogea,  Rabidiaa  coapoaads,  Moaoxido,  Litklaa 
coapoaads.  Nitrides,  Viscososity,  Experiaeatal 
data,  Carboa.  Aaalysis.  Alkali  aetals.  Heltiag, 
Paapiag  (Electroaies) ,  Ckeaical  aaalysis. 

A  researck  prograa  directed  tOHord  the  goal  of 
devolepiag  aa  laproved  aaderstaadiag  of  coa- 
taalaatioa effects  oa  liqaid  rabidiaa  aad  liqaid 
lithiaa  systeas  is  described.   Experiaeatal 
aeasareaeats  ware  coadacted  oa  the  vapor  pres- 
sare of  pare  rabidiaa,  the  aeltiag  poiat  of  pare 
aad  oxygea-eoataaiaated  rabidiaa,  aad  the  aeltiag 
poiat  of  pare  aad  aitrogea-coataaiaatad  lithiaa. 
A  capiUary  viscoaeter  Mas  desigaed  aad  coa- 
straeted  aad  axteaslva  viscosity  data  ware 
aeasared  for  pare  aad  oxygoa-coataaiaatad 
rabidiaa  froa  less  thaa  200  F  to  aboat  1200  F. 
Paapiag  experiaoats  ia  aa  Isctheraal  loop  re- 
Toaled  that  oxygea  coataalaatioa  is  oaite 
doleterloas  to  the  eloctroaagaetic  paapiag 
characteristics  of  rabidiaa.   (Aether) 
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AO-408  004     Olv.   17 
(TISTM/AMS)  OTS  price  $1.60 

Araoar  Research  Fouadatioa.  Chicago,  111. 

FRACTURE  OF  METALS. 

Isteria  rept.,  22  Mar-22  Jaae  63, 

ky  N.  Rostoker.  2  Jaly  63,  Up.  ARF  B183  13 

Coatraet  0A11  0220RD3108 

Uaclassified  report 


Descriptors:   ("Metals,  Fractare  (Heckaalc 
("Copper  alloys.  Berylliaa  alloys),  ("Li 
aetals,  Fractare  (Heckaaics) ) ,  Brittleaess 
Stresses,  Teasile  properties,  Loadiag  ( 
ics).  Mercery,  Dispersioa  hardeaiag.  Surf 
properties,  Hicrostractare,  Experiaeatal 
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T 


AO-408    607 
(TISTM/AMS) 


Div.       17.    26 
OTS   price  $3.60 


Vtttera   Gear  Corp..    Lyawood   Calif. 

HIGH    ENERGY    RATE   FORGING   DEVELOPMENT. 

Isteria   teckaical    progress    rept.    ao.    5.    10  0^|t   62- 

10  lay   63. 

ky  J.    M.    Palsalick.    May  63.    29p.    Rept.    ao.    6b|5 

2U 

Costract  AF33  600  42523.  ProJ.  TR7  866  (V) 

ARC  TR7  866.  P5 

Uaclassified  report 

Deseriptorst   ("Forgiag.  Heat  resistaat  aaUals 

aad  alloys),  ("Molybdeaaa  alloys.  Forglag) 
("Tuagstea,  Fosglag).  Microstractare.  Dies 
Oetiga,  Stresses.  Coapressive  properties. 
Teasile  properties,  Skear  stresses,  locket  taotor 
soasles,  Haaaf aetariag  aetkods.  Failare  (Mackan- 
ics).  Fractare  (Meekaaics),  Titaaiaa  alloyi 
Carboa  alloys,  Graia  stractare  (Metallargyl 
Coabastioa  cbaaber  llaers,  Pkotoaicrograpk  fj. 

Saceessfal  kigk  eaergy  rate  forging  of  aa«ro  ilgkt 
rsfractory  aaterials  is  kigkly  dapeadeat  apou  tke 
fergiag  coaf igaratioa  aad  die  desiga.  Good  r«rg- 
isgs  are  possible  abea  worklag  stresses  are  ;«a- 
pressive  ia  aatare.  Teasile  aad  skeer  stres^M 
dariag  forglag  geaerally  resalt  ia  fracturia^  of 
tke  billet  if  tke  refractory  aetals  kave  rec|»ived 
little  or  ao  plastic  work.  Data  for  forging  con- 
dltioas  aad  results  of  aetallargical  exaaiaa^loas 
•re  preseated.   (Aatkor) 


AO-408  636     Div.   17 
(TISTM/AMS)   OTS  price  $1.60 


I 


Bell 


Beadlx  Predacts   Div.,    Beadlx  Corp..    Seath 

Isd. 

STRENGTHENING   OF   CHROMIUM-MAGNESIA    COMPOSITE^ 

Isteria   rept.    ao.    2,    1    Apr-31    May   63. 

by  G.    C.    Reed.    31    Hay   63.    13p. 

Cssiract   N600   19  59647 

Uaclassified   report 

Descriptors!      ("Coaposite   aaterials.    Bxtraslea). 
("Chroaiaa.    Ceraaic   aaterials).    ("Ceraalc    aa- 
terials.   Ckrealaa).    Ductility.    Teasile   proper- 
ties.  Alleys,   Tougkaess,    Magaesiaa  coapoaada, 
Oxides,    Microstructures.    Deasity,    Traasiti^a 
teaperatare.    Powders,    Tkoriaa  coapoaads. 
Berylliaa  coapoaads.    Chroaiaa  ceapoaads,    Pbttder 
■etals. 


METALLURGY  -  Division  17 

The  work  accoapiished  dariag  the  seeead  bi-aeatb- 
ly  period  of  a  prograa  alaed  at  streagtheaiag 
chrealaa-ceraale  coaposites  by  alloyiag  is  de- 
serlbed.   The  aotch  teasile  properties  of  Chreae- 
30  were  previeasly  evalaated  at  several  stress 
ceaeeatratloa  levels.  Extrasioas  were  prepared 
for  evalaatiea  of  several  coapositioaal  aad  proe- 
esatag  variables  aiaed  at  iaprevlag  dactility 
prior  to  ialtlatlea  of  tke  alloyiag  stady.   Tke 
lapact  aad  teasile  properties  exkibited  by  tkese 

parted  kereia.   Pertlaeat  ckeaical  aaalyses  are 

alio  reported.   Tke  best  iaproveaeats  were  ob- 
talaod by  rodaclag  tke  aagaesla  ceateat.   Tke 
eeapoaad  coataiaiag  three  weight  perceat  aagaesla 
exhibited  45](  teasile  eloagatiea  at  reea  teapera- 
tare.  It  was  decided  that  these  resalts  warraated 
farther  study  before  startlag  the  alloy  phase  of 
this  prograa.   Four  billets  represeatlag  other 
lew  aagaesla  perceatages  have  beea  prepared  for 
this  parpese.   (Aathor) 

AD-408  704     Div.   17.  14.  25 
(TISTM/AM)  OTS  price  $2.25 

Browa  U. ,  Providence.  R.  I. 

ULTRASONIC  METHODS  IN  THE  STUDY  OF  FATIGUE  AND 

DEFORMATION  IN  SINGLE  CRYSTALS. 

Rept.  for  1  Feb  62-1  Feb  63. 

by  Brace  Chick.  Aklra  Hikata,  George  Andersoa. 

Hllliaa  Fladley  and  Ckarles  Elbaua.   1  Apr  63. 

76p. 

Coatraet  AF33  657  8324.  ProJ.  7360.  Task  736002 

ASD  T0R62  186  P2       Unclassified  report 

Report  oa  Tke  Chealstry  and  Pkysics  of  Materials: 
Ceatinaation  of  Coatraet  AF33  616  6945. 

Descriptors:   ("Single  crystals.  Fatigue 
(Mechanics)).  ("Fatigae  (Meekaaics),  Ultrasoalc 
radiatioa),  (oDeforaatlon,  Siagle  crystals). 
("Ultrasoalc  radiation,  Siagle  crystals), 
Alaaiaaa,  Stresses,  Velocity,  Attoaaatioa, 
Sodiua  coapouads,  Cklorides.  Daapiag,  Crystal 
structure.  Tensile  properties.  Test  aetkods. 
Test  eqaipaent.  Crystal  lattice  defects. 
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AD-408    732  Div.       17 

(TISTM/BRM)    OTS   price  $3.60 

Araour   Research   Foaadatioa.    Chicago,    111. 

DEVELOPMENT   OF   A   Ti-Al-Cb  ALLOY   FOR   USE   AT 

1200   -    1800    F. 

Fiaal   rapt..    1   Aag  61-31    Jaly   62. 

by  Joseph   B.    McAadrew   aad  Charles  R.    Siacoe. 

Jaae   63,    34p.    Ropt   ao.    ARF   B201    27 

Coatraet  AF33   616  7262.    ProJ.    7351,    I»sk   735105 

ASD  TR61    446.    pt.    2  Uaclassified   report 
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Division  17  -  METALLURGY 

■•port  •■  Mtallle  Mtsrlalt. 

D«<eript*rti   (•Titaaiaa  allsyi.  Ncckaaieal 
prapartlat).  ■•Itlag.  Farfiag.  Taailla  prop- 
•rtiti,  laptart.  Straaia*.  Oxldatloa,  Naat 
raslitaat  Mtali  aa4  allojs,  Alaaiaaa  allays, 
Nloblaa  allaya,  Bafalaa  allays.  Boraa  allays, 
Carboa  allays.  Tia  allays,  Biraoalaa  allays. 


A  stady  was  m»t»  aa  tba 
high  taaparatara  allays 
abova  1200  P.  Dariaf  t 
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AO-408   776  Oi».      17 

(TISTI/AI)   OTS  priaa  $2.90 

■atals   aad  Caraaics   Lab..   Aaraaaatical   Systaas 

DiT..    Vright-Pattarsaa  Air   Forea  Sasa,    Ohia. 

■ECHANICAL    PIOPEITIES   OF   AB-350.    POTOMAC   A. 

POTOBAC    M.    AND    VASCO    JET-1000    STEEL   ALLOYS   IN   THE 

ANNEALED   CONDITION. 

Fiaal   rapt..    Jaaa   99-J«aa  60. 

by  labart  6.  Haaaiag.   May  62.  102p. 

^roj.  7351.  Task  735106 

ASO  TDI63  116         Oaelassifiad  rapart 

Dascriptarst   i'Staal,  Raehaaiaai  piopartias). 
Taol  staal,  Righ-taaparatara  rasaareh,  Taasila 
prapartias.  Strassas.  Shaar  strassas.  Haat 
traataaat.  Daatllity,  Chaaiaal  aaalysis,  Tast 
aathads,  Tast  aqaipaaat,  Chraalaa  allays,  Iraa 
allays,  Izpariaaatal  data. 
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AD-408  779     Dir,   17 
(TISTI/AIS)  OTS  prlca  $2.00 

Laakhaad  Alraraft  Carp.,  SaaayTala,  Calif. 
IICOfllY  BIHAfflOl  OF  COLO-MIKED  MTALS. 
Fiaal  rapt., 

by  J.  L.  Lyttaa,  T.  I.  Tiati  aad  C.  L.  layars. 

■ay  63.  66p. 

Coatraet  AF33  616  83i6.  PraJ.  7351,  Task  735106 

ASO  TD862  984         Oaelassifiad  raport 

laart  aa  ■atallic  latarial*. 

Dascriptarst   (•Alaaiaaa  allays.  Strassas), 
(•Crystal  lattiaa  dafaeta,  Alaaiaaa  alloys), 
(•Cold  Morkiag.  Alaaiaaa  allays),  (•■olybdoaua, 
Strassas).  Aglag  (aatarials),  Taasila  prapar- 
tias. aagaasiaa  allays.  Ilae  alloys,  Coppar 
allays,  Silrar  allays.  Craap.  Traasitiaa  taa- 
paratara, OBCtlllty.  Srittlaaass,  Taaparatara, 
Tiaa,  Laadlaf  (laahailas).  laat  of  aetivatiaa. 


Racorary  of  taasila  flow  strass 
alaaiaaa  alloys  aad  of  tha  high 
iaaa  was  stadiad  aadar  ao-load 
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tba  loagar  racarary  tiaas,. tha 
Za.  aad  Al-Ca  all  axpariaacad  a 
af  raeorary  thaa  tha  high-parlt 
Of  thasa  thraa  alloys,  tha  Al-C 
•xhibitad  tha  graatast  dagraa  o 
Al-Ag  alloy  Has  axcladad  froa  t 
caasa  of  aa  apparaat  streagthoa 
ocearrod  dariag  racovary.   All 
a  stroag  iacraasa  ia  floH-stras 
craap  straia  ovar  that  axpariaa 
raeovory;  hoaavar,  tha  ralativa 
for  tho  diffaraat  alloys  did  aa 


of  four  biaary 
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coaditloBS  at  taa- 
200  C,  aad  aadar 
60  C,  for  racorary 
hraa  highar  ra- 
aad  200  C,  aad  for 
alloys  Al-Mg,  Al- 

groatar  dagraa 
J    basa  alaaiaaa. 
a  alloy  claarly 
f  raeovory.   Tha 
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iag  process  ahich 
tha  alloys  shonad 
s  recovery  dariag 
cod  dariag  ao-load 

order  of  recovery 
t  ehaaga.   (Aathor) 


AD-A08  929     Div.   17 
(TISTa/AM)  OTS  price  $1.00 

Paaayslvaaia  State  0.,  Oaivarsity  Park. 

FIILD  ION  NICROSCOPy  OF  IRON  HHISKSRS. 

Fiaal  rapt.. 

by  KdHia   N.    ■allar  aad  Osaaa  Nishikaaa.      Nay  63. 

24p. 

Caatraet  AF33  6l6  6397,  ProJ .  7353,  Task  73530i 

ASD  TDR63  138  Uaclassified  repart 

Report  OB  Charactarisatioa  of  Solid  Phase  aad 
laterphaso  Pheaoaoaa  ia  Crystalliae  Sabstaacet. 

Descriptors:   (•Siagla  crystals,  Iroa),  (•Iroa, 
Siagla  crystals).  (•Ilactroa  alcrascepy.  Field 
aaissioa),  (•Field  eaissioa,  Blectroa  alcros- 
e«py).  »ire.  Crystal  stractare.  Crystal  lattice 
defects,  Adsorptioa,  laparitles.  Gases.  Test 
aethods.  Test  equipaeat,  Hydrogea.  Nitrogei, 
■ater  vapor.  Carboa  coapoaads,  ■oaoxldes, 
■icrostractara. 
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laid  lea  aicrescope  iaages  of  iroa  ah 
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siea  of  petassiaa  leas  lata  tha  iraa 
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ha  stady  af  easilr  field  evaparatlag 
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AD-i08  930      Div.   17,  12 
(TISTI/AM)  OTS  price  113.50 

Beeiag  Co.,  Seattle,  Nash. 

LANDING  GEAR  OEVELOPNENT. 

by  H.  C.  Lee  aad  A.  I.  Saegle.  11  Jaaa  63.  1v. 

Dacaaeat  aa.  02  80086 

Caatraet  AF33  657  7132 

Oaelassifiad  report 

Oeseriptors:   (•Laadiag  gear.  Boost  glide 
vehicles),  ('Boost  glide  vehicles,  Laadlaf 
gear),  Naaaed  spacecraft.  Research  plaaes, 
Test  aethods,  Cryogeaics,  Taasila  preperties. 
Stresses,  Oaetility,  Raptara,  Heat  traataaat. 
Nickel  elloys.  Test  eqaipaeat,  Hiah  teapera- 
tare  research,  Failare  (Neehaalcs),  Neehaaieal 
properties,  lapaet  sheek,  Chreaiaa  alleya. 

A  screeaiag  test  pregraa  aas  aaBdaetad  ea  five 
preaisiBff  aatarials  far  ase  ia  the  X-20  laadlaf 
gear  eaergy-abserbiag  systaa.   The  aatarials 


tsited  aere  taaoaal,  'A'  Nickel,  ffastelley 
19-90L,  aad  30A  ILC.  A  tatal  of  tao  haadr 
tae  (202)  taa-iaeh  fafe  leafth  taasila  spa 
Bare  tested  aadar  varieas  eeabiaatleas  of 
stares  aad  straia  rates  to  ebtaia  stress-s 
esrvos  for  eeaperiaf  the  aateriels.  lacoa 
coseladed  to  be  the  ever-all  best  eaerfy  s 
asterlal  far  the  X-20  laadlaf  fear  appliea 
The  eaerfy  strap  developaeat  pregraa  aas  c 
tiaaed  aith  the  testiag  of  proposed  fall-s 
Bsia  gear  aad  aose  gear  eaergy  strap  coafi 
tloas  aadar  siaalatad  X-20  laadiag  eaviroa 
(Aathar) 


METALLURGY  -  Division  17 
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AD-i08   957  Div.      17 

(TISTN/AN)    OT^  price  |2.75 

•eadix  Prodacts   Div.,    Baadix  Carp.,    Soath   B^hd, 

Isd. 

OIVELOPNKNT  OF  CHIONIUH  CONPOSITE  ALLOY  NITII 

TINPRRATDRE  OXIDATION  AND  EROSION  RESISTANCE 

Fiaal  rapt,  for  1  Apr  62-31  Mar  63, 

by  Jaaes  F.  ■astersoa.   31  ■ar  63,  139p. 

Caatraet  AF33  657  8422.  Task  738102 

ASD  TDR63  297  Oaclassifled  report 
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AD-4C8  962     Div.   17,  26.  27 
(TISTH/BRN)  OTS  price  921.00 

■aterials  Lab.,  Aeroaaatieal  Systaas  Div.. 

■rigkt-Pattarioa  Air  Force  Base,  Ohio. 

lAIAGING  STEEL  PROJECT  REVIEN.  7-8  NOVENBER 

Fiaal  rept. 

■•y  63.  381p. 

'roj.  7381 

ASO  TDR63  262         Oaelassifiad  report 
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This  report  coasists  of  a  series 

teehaical  progress  achieved  oa  lo 
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AD-409  008 
(TISTN/ANS) 


Div.   17 
OTS  price  $1.10 


Fereiga  Tech.  Div..  Air  Force  Systeas  Coaaaad, 

Nright-PattersoB  Air  Force  Base,  Ohio. 

OBSERVATION  OF  DISLOCATION  STRUCTURES  IN  THE  ALLOY 

KhN77TyaR. 

by  V.  D.  Sadovskiy.   17  Nay  63,  7p. 

FTD  TT63  322  Oaclassifled  report 

Descriptrrsi   (•Alloys,  Crystal  lattice  defects). 
(•Crysta   lattice  defects.  Alloys),  Crystal 
lattices.  Crystal  stractare,  Netel lograpky ,  Test 
aetkods,  Agiag  (aateriels),  Pkese  stadies, 
Nicrostractare. 

AD-409  013     Div.   17        ' 
(TISTN/ANS)  OTS  price  $2.60 

Reck  Islaad  Arseaal  Lab.,  lil. 

HIGH  STRENGTH  ALONINON  CASTING  ALLOYS. 

by  R.  B.  Nielot.  17  Apr  63,  19p. 

RIAL  Rept.  ao.  63  1241     Oaelassifiad  report 

Descriptorsi   (•Alaaiaaa  alloys,  Teasile  prop- 
erties), (•Castiag  alloys.  Alaaiaaa  alloys), 
Ziac  alloys,  Chreaiaa  alloys,  Thickaess,  Heat 
traataaat,  Castiag,  Netel  plates,  Nagaesiaa 
alloys,  Silicoa  alloys,  Coppar  alloys,  Test 
aetkods,  Cooliag,  Experiaeatal  data. 
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AO-409  041     Div.   17 
(TISTH/BRM)  OTS  price  |1.60 

Fereiga  Tech.  Div..  Air  Force  Systeas  Coaaaad, 

Mright-Patterson  Air  Force  Base,  Ohio. 

THE  RELATION  BETNEEN  THE  SOLUBILITY  OF  CARBON 

IN  FEBRITE  AND  THE  TYPE  OF  CARBIDES  FORNED  IN 

TENPE8ING, 

by  L.  S.  Livshits.  17  Nay  63,  6p. 

FTD  TT63  349  Oaelassifiad  raper! 

Traas.  froa  Netallovedeaiye  ' 'Teraicheskeya 
Obrabotka  Netellov'',  9t  pp.  20-22,  1962. 

Descripterst   (eSteel.  Heat  traataaat).  (•Car- 
bea,  Solability).  (•Carbides.  Syathesis  (Chea- 
iitry)).  Alleys.  Chreaiaa  coapoaads.  Taagstea 
coapoaads.  Veaadiaa  coapoaads,  Netallogrephy . 
Iroa  coapoaads.  Melds. 
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AD-409  0i7 
(TISn/BIR) 


Dt«.   17.  1i 
OTS  fwi*9   $1.60 


rvrclga  Tack.  Dlt.,  Air  Fare*  Syitaat  CoaaaaA. 

■riikt-Pattartaa  Air  rarea  tata.  Ohio. 

CIITAIH  TIIOIITICAL  PIIUQOISITBS  ON  TIB  CON- 

STIOCTION  OP  ISTAL-LIKI  llflACTOtlKS. 

kjr  C.  T.  Saataaa*  aatf  T.  S.  Naikpar.  23  Apr  63. 

12p. 

FTD  layt.  la.  TT  62  18i1 

0aalaa«lfla4  rapart 

Daaarlptarst   (aiafraetary  aatarlals,  Tkaarjr) .. 
(•■aat  rasittaat  aatarlalt.  Praparatlaa) . 
Barl4ai.  Carkl4as.  Rltridai.  Slllcldaa.  Crystal 
lattleas,  Ckaaleal  baa«s.  latallalds.  featala, 
■artfaass,  Dafaraatlaa.  Tkaraal  axpaailaa. 

A0-i09  062      Oir.   17 
(TISTM/Bn)  OTS  prlca  #6.60 

Paraifa  Taek  Dir..  Air  Parea  Syitaai  Caaaaad, 

■rlgkt-Pattertaa  Air  Porca  Bata,  Okia. 

UTALLDIGT  AND  UTALLOCIAPHY  OP  PDIE  lETALS 

(SELECTED  AITICLES) 

23  Apr  63.  67p. 

PTD  TT62  1288         Daelatsifiad  rapart 

Traat.  fraa  Batallarflya  1  Batallaradaalya 
Ckiitykk  Batallar,  Sbaralk  Naaekaykk  labot  Pad 

iadaktfiya.  Catataaiadat ,  Noikfa.  3.  pp.  6^-73. 
152-162.  175-182.  190-192.  233-2X8.  28A-289.  1961. 

Oatcrlptarit   (afligk  taaparatare  retearck. 
Batallar«y),  (•■atali,  Bctal lagrapky) .  Hafalaa. 
Mlablaa.  Barylllaa,  Litkiaa,  Iraa,  Stael. 
Carbaa.  Oxldatiaa.  laaetlea  klaatiet,  Zaaa 
aaltiat.  Elasticity  Dlffailaa.  Salubllity, 
Oxygaa. 


A0-i09  082 
(TISTB/AHS) 


DlT,   17 
OTS  prlea  $1.60 


Bataaakasatta  last,  af  Tack..  Caabrldga. 

THE  STIINCTR  AND  PLASTICITY  OF  ANISOTROPIC  BITALS. 

Qiisrtarly  rapt.  aa.  3. 

by  M.  A.  Baekafaa  aad  •.  P.  Batfard.  Jr. 

31  Bar  63.  Up. 

Caatraet  DA19  0200tD5719,  DA  PraJ .  59332008 

■AL  TR83i  12  2  2      Oaclaailflad  rapart 

Daserlptarii   (•Bafaaslaa  allays.  Plasticity). 
(•Aalsatrapy.  Bagaaslaa  alloys).  Taislls  prap- 
artlas.  Strassas.  Skaar  strassas.  Backaaleal 
■orklsg,  Haat  traataaat.  Bxparlaaatal  data, 
Daforaatlas.  Skaats. 

loUlag  aad  traaSTarsa-dlraetlaa  taasUa  tasts 
■ara  aada  aa  spaeiaaas  fraa  a  sarlas  af  aagaasiaa- 
alloy  skaats.   Tka  dapaadaaca  af  straia  ratlaa  oa 
■llay  aad  tastiag  diraetlaa  Is  ratleaaliaad  la 
taras  af  tka  (0001)  spraad  af  tka  pala  figaras. 
It  is  saggastad  tkat  tka  iaeraasa  af  straia  ratio 


■itk  straia  aad  «itk  aaaaallag  aay  rasalt  fraa 
tka  babarlar  af  laealisad  skaar  baads.   (Aatkor 


A0-i09  U6     Dlr.   17 
(TISTB/BRM)  OTS  prlea  13.60 


Tltaaiaa  Batals  Corp.  of  Aaarlea.  Toraato,  Okia. 
OEVBLOPBBNT  OF  A  STABLB  BBTA  TITANIOB  ALLOY. 
Qaartarly  rapt.  aa.  2.^1  Oct-31  Dae  62. 
by  D.  B.  Baatar.  31  Dae  62,  It. 
Caatraet  DA30  069ORD37X3.  PreJ .  59332008 

Daelasslfiad  report 

Daserlptersi   (•Tltaaiaa  alloys,  Stablliia- 
tlaa),  (•Dlspariloa  kardealag.  Tltaaiua  al- 
lays), Alaalaaa  alloys.  Bolybdaaaa  slloys, 
Vaaadiaa  alloys.  Ckroaiaa  alloys.  Baagaaasa  ■!• 
laya,  Iraa  allays,  Haat  traataaat.  TaasUe 
prapartiaa,  Batallagrapky,  Ozidatloa.  Bolllag 
Bills,  Crystal  straetara.  Daasity.  Stability. 


kasoarck  kat  pragrassad  toward  tka  objoctlfo  af 
daralopiag  stabla-bata  tltaaiaa  skaat  alloys 
capable  of  belag  praeipltatiaa  kardaaad  te  kigb 
straagtks.   Seraaalag  criteria  are  reliability, 
aad  respoase  te  beat  traataaat.   Addltiaas  of 
12.5  aad  M%   Cr  aad  Ba  aero  aade  te  tke  tkree 
base  alleys,  T1-17V-3A1.  Ti-8V-8Be-3Al ,  aad 
Tl-15Ba-3Al.   All  sack  alleys  were  feaad  to  kare 
peer  fabricatioa  cbaracteristlcs,  aad  alse  lea 
dactilities  la  betk  tke  solatiaa  treated  aad 
aged  coaditieas.   (Aatker) 

AD-409  270       DI».   17 
(TISTB/BRB)  OTS  price  $1.10 

Foreige  Teeb.  Div.,  Air  Force  Systeas  Coaaaad, 

Vrigbt-PettertoB  Air  Force  Beie.  Okie. 

OBTAINBENT  AND  PROPERTIES  OF  BONOCRYSTALS  OF  THE 

BIGH-NELTING  METALS.  TONGSTEN.  RHENICB,  TANTALDB, 

BOLYBOENUM  AND  NIOBIUB, 

by  Ye.  B.  Savitskiy  aad  Ck.  V.  Kepetskiy. 

6  Bay  63.  5p. 

FTD  TT63  270  Daelasslfiad  report 

Traas.  froa  Isstedovaalya  Po  Zkarprocliaya 
Splavaa.  AN  SSSR  lastltat  Betallargii.  Boskva. 
(Trady).  9.  pp.  192-194.  1962. 

Descriptors!   (•Neat  resistaat  aatals  A  alloys. 
Slagle  crystals).  ('Siagle  crystals,  Zeae 
aaltiag).  ("Zoae  aeltlag.  Slagle  crystals). 
Bolybdeaua,  Nioblaa.  RbeBlaa.  Taatalua,  Taag- 
stea.  Pariflcatioa,  Crystal  growtk,  Hardaess, 
Oactllity. 


AO-409  302     Dlr.   17 
(TISTB/ABS)  OTS  price  #1.75 

Matertoan  Arsenal  Labs.,  Nai*. 

LOB  TEBPERATURE  FLOM  AND  FRACTURE  CHARACTERISTICS 

OF  SOBE  IRON-BASE  ALLOYS. 

by  Jeka  Neaes  aad  Freak  R.  Larsea.  Bay  63.  62p. 

PreJ.  1A0  10501B010 

BAL  TB83i  2  9         Daelasslfiad  rapart 

Report  OB  Basic  Rasaarck  la  Pkyslcal  Sclaacas. 

Descriptors:   (aires  alloys.  Lew  teaperatare 
researck).  (^Law  teaperatare  researck.  Iroa 
alleys).  Carboa  alleys.  Ckroaiaa  alleys,  Baaga- 
aese  elleys.  Nickel  alloys,  Dactillty.  Brittle- 
aess,  TraasitloB  teaperstvre,  Teaperatare. 
Stresses.  Cryogealcs,  Plestlclty,  Staialess 
steel.  Tests.  Experlaeatal  data,  Teaslle  pro- 
perties. Fracture  (Beekaalcs),  Bqaatiaas. 
Batkeaatical  aaalysis. 
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AD-409  434     Dia.   17 
(TISTB/BRN)  OTS  price  $1.25 

Vestlaghoase  Electric  Corp.,  Plttsbargk.  Pa. 

SOLID  SOLUBILITY  LIBITS  OF  Y  AND  Sc  IN  THE  ELg- 

BBNTS  H.  Ta.  Bo.  Nb.  AND  Cr. 

Flaal  rapt.,  1  Jaae  61-30  Nov  62, 

by  A.  Tayler.  Bay  63,  36p. 

Coatract  AF33  6l6  8315,  ProJ.  7351.  Task  735103 

ASD  TDR63  204  Daelasslfiad  report 
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Descriptors:   (•Yttriaa,  Solubility).  (• 
diua.  Solabllity).  Ckrealaa.  Belybdeaaa. 
Nioblua.  Taatalua,  Tuagstea.  Bicrascepy, 
spectroscopy.  X-ray  diffractlea  aaalysis. 
Alleys. 


S< 


aa- 
Hass 


Alloys  aad  diffusioa  couples  of  yttriaa  aad 
scaadiua  wltk  tke  refractory  oleaeats  Nb  sa 
of  Group  V  end  Cr.  No.  and  V  of  Groap  VI  ka 
beea  exaaiaed  by  aeans  of  tke  optical  alcro 
K-ray  diffraction,  aad  aass  spectroaetry. 
results  iadlcate  tkat  tke  solid  solubility 
ssd  Sc  la  tbese  eleaeats  is  less  tban  1  pa 
aiUiea.   Tkis  is  in  ceaferaity  witk  tke  Ha 
Retkery  Rale  tkat  oaly  a  very  restricted  ra 
of  solid  selatioB  caa  be  expected  wkea  tke 
diaaeter  of  selveat  aad  selate  differ  by  ae 
tkSB  14  to  15  per  ceat.   (Aatkor) 
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AD-409  447     Div.   17.  26 
(TISTB/BRN)  OTS  price  $6.60 

Oh  Peat  Betels  Ceater.  E.  I .  Da  Peat  Da  Nea 

•  Bd  Co.  lac.  Baltiaore.  Nd. 

REFRACTORY  ALLOY  FOIL  ROLLING  DEVELOPBENT 

riOGRAB. 

Isteria   rept..    18   Feb-20  Bay   63. 

20  Bay  63.    56p. 

Ceatracl^  AF33    657   8912.    PreJ.    7    987 

Uaclassified   rapart 

Descripters:      (tHeat   resistaat   aetals    aad 
alleys.    Fells).     (•Niebiua  alleys,    Baterla 
feralag),    (•Taatalua  alloys.    Baterial    feriilag). 
(•Tuagstea.    Baterial    foraiag).    Skeets.    Ex  • 
trusiea.    Rolling   aiUs.    Grinders.    Heat    trcikt- 
aent.    Celd-werki ng.    Hot   working.    Cladding; 
Micrastructure.    Hardness,    Betel    plates,    R4(rys- 
talliaatioa.    Lubricants.    Pelyaers.    Glass.] 
Baaufacturlag  aetkeds.    Processiag.    PradacUaa, 
■olybdeaua   alley.    Zircoalua  alleys.    Carbai 
slloys,    Taagstea   alleys,    Hafalaa  alleys. 

The   processiag    of   three    nlobiaa-base   alleys    4ad 
two    tBBtalua-base   alleys    froa    iaget    to    O.IOCiia- 
tklck   X   12-lB.-wlde   skeet    is    described.      Tk« 
slloys    were   Nb-1  OJiN-l  Wr-O,  IJlC    (D-43).    Nb-5JBo- 
5*V-1Ur    (B-66).    Nb-10*B-2-1/2)CZr    (Cbl752).     ' 
Ts-IO^N.    aad   Ta-e*N-2jHf    (T-111).      Tke   eperaUens 
iavolved  were:      extrusien.    ket-roUlng.    cendl- 
tieaiag,    annealiag,    aad   cold-relliag.      lelliag 
sf  saall    skeets   of  pure   tuagstea    (O.O60   ia.    tkick 
ssd    below)    is   described.    (Aatber) 


AD-40V  487  Div.      17.    25 

(TISTB/ABS)    OTS   price   |3.60 

Csrnegie    Inst,    of   Tech.,    Pittsburgh.    Pa. 

SOBE   MECHANICAL    PROPERTIES   OF    AUSTENITIC    STAtH- 

LESS   STEEL    SINGLE   CRYSTALS. 

by  G.   Beyrick    and   H.    M.    Paxton.    27  Bey    63.    3kb 

Contract    NoBr76014.    ProJ.    NR036   029 

Unclassified    report 

Descriptors:  (•Stainless  steel.  Corrosloa 
(•Single  crystsls.  Stainless  steel),  ("Car' 
rosion.  Staialess  steel),  Chroaiua  slloys. 
Nickel  alloys.  Iron  alloys.  Austenite.  Ten 
properties.  Crystsls.  Shear  stress.  Low  te 
perature  research.  Cryogenics.  Stresses.  T 
persture,    Bsrtenslte.    Prscture    (Bechenics) 

a  tke  tensile  deforastion  of  s 
stenltic  stelnless  steels  as  a 
iposltion,  orientstlon  and  te_ 
Ibed  and  coapared  with  relevan 
ys.  Crystals  free  froa  second 
erp  yield  points  followed  by  L 
up  to  20*.  Tke  criticel  resol 
s  strongly  teapersture  depende 
rfold    between   423   K    and   77   K. 


Observations  o 
crystals  of  au 
faactlon  of  co 
tsre  are  descr 
for  other  alio 
Pkases  show  sh 
•xtensions  of 
•kesr  stress  1 
iscreasing    fou 
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METALLURGY  -  Division  17 

teapersture  indepdendent  low  rate  of  hardening 
follows  the  Luders*  extension  and  is  frequently 
associated  with  overshoot.   Unlike  pure  aetals 
where  profuse  cross-slip  ususlly  occurs  at  the 
"Bd  of  linesr  hsrdening,  this  stnge  is  terainated 
either  by  crosssllp  or  by  slip  on  the  conjugate 
systea;  the  particulsr  aode  apparently  depending 
upon  initial  orientation  and  coaposition.   The 
presence  of  ferrite  or  aartensite  has  a  profound 
effect  upon  the  aagnitude  of  the  yield  stress 
and  the  shspe  of  the  stress-stralB  curve. 
(Author) 


AD-409  601      Div.   17 
(TISTB/AB)  OTS  price  $3.60 

Belpar.  Inc..  Falls  Church.  Va. 
2000  DEGREES  F  POWER  NICE  FOR  AEROSPACE 
ENVIRONNENT. 

Quarterly  rept.  no.  1,  5  Apr-5  July  63, 
by  B.  L.  Giapl,  E.  E.  Ckilds  aad  L.  B.  Eliason. 
5  July  63,  33p. 

Contract  AF33  657  11046,  ProJ.  8128,  Task  812806 

Unclassified  report 

Descriptors:   ("RhodiuB,  Electric  wires ) . 
(•Bolybdenua,  Betel  coating),  ('Betel  coating, 
Platinua),  Electrical  properties.  Resistance 
(Electrical),  Test  aethods.  Space  envir'onaenta  1 
conditions,  Environaenta 1  tests,  High  tempera- 
ture research.  Shock  (Mechanics).  Vibration. 
Theraal  stresses,  Low  pressure  research.  Oxides, 
Regnesiua  coapounds.  Seals,  Test  equipaent, 
Teaperature,  Tensile  properties,  Aluninua  coa- 
pounds, Ceraaic  aaterials.  Phase  studies. 

Resistivity  and  tensile  properties  as  a  function 
of  teaperature.  to  2ror  F,  were  aeasured  for  pure 
rhodiua  and  plat inua-coa ted  aolybdenun.   Oxida- 
tion of  these  naterials  and  th?ir  coapat ibi 1 ity 
with  various  high-teapera tvre  insulators  were 
also  tested.   The  first  atteapt  to  produce  power 
wire  capable  of  functioning  at  2000  F  will  con- 
sist of  rhodiua  wire  and  MgO  insulation  enclosed 
ia  a  platinua  sheath.  (Author) 


AD-409  700     Div.   17.  26 
(TISTB/AB)  OTS  price  $2.60 

ITT  Research  Inst..  Chicsgo.  111. 

LINER  FOR  EXTRUSION  BILLET  CONTAINERS. 

lateria  techaicel  decuaentary  progress  root.. 

1  *eb-30  Apr  63, 

by  S.  A,  Spachaer.  30  Apr  63,   21p. 

Caatraet  AF33  657  8784.  PreJ.  7  945 

ASD  TDR7  945  V.  3      Unclassified  report 

Descriptors:   (•Bachiae  tools,  Extrusioa), 
Ceraets,  Steel,  Reiaforcing  aaterials,  Netallie 
textiles.  Coapesite  aaterials,  Carbides. 
Berides,  Hetals.  Oxides,  Aluainua  coapounds, 
Test  equipaent.  Test  aethod.  Powder  aetallurgy, 
Bagnesiua.  Zircoalua,  Silicon,  Bolybdenua. 
Tungsten.  Titsaiua,  Tantalua,  Vaaadiua, 
Niebiua,  Mire.  Inpregnation. 

Shriak-flt  asseably  device  for  buildup  of  ceramic- 
coated  liner  and  sleeve  asseablles  wes  tested  aad 
aedified  te  develop  desired  teaperetures  end  suit- 
eble  heat  distributiea  in  sleeves  which  were 
keeted.   Nlae  di ffereat  ceapositioBS  of  fiber 
aeial  reinforced  ceraaic  coapacts  were  produced 
for  preliainary  evaluation  of  suitability  for 
extrusion  liner  use.   Procedures  were  developed 
for  welding  short,  bellow  ceraaic  cylinders  of 
high-etrength  aetal  carbide's  and  berides  to  fora 
a  ceraaic  extrusion  liaer  of  saiteble  length. 
Dissasseably  tooling  for  rapid  separation  of 
shriak-fitted  sleeves  froa  e  worn  liner  was  de- 
signed, fabricated,  aad  tested.   Preliaiaary  ex- 
trusion testing  of  bb  aluai na-coated  liner  was 
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earrl«tf   •at,    itlaf  SAI  i3i0  tt**!    billati    »x~ 
tradad   ta   rad   at    12t1    aad    16|1    ratlas.      No   caat- 
laf  «aar  «••   aatad  aftar   axtraaiaa   •t  3    billatt. 
(Aatliar) 


AO-409   729 
(TISTM/AIS) 


DlT.       17.    25 
OTS  prlca  91.60 


Kack.    ■  ■. .    Lab   of    Eaglaeeriat   Matoriali.    Calif. 

lait.    of  Tach,    Paiadeaa. 

DEFECTS    IN   ALUMINUM   QUENCHED  FROM   THE   LIQUID 

STATE. 

by  C.  Tkoaas  aad  I.  H.  Mlllaai   May  63.  Up. 

Tl  15 

Caatract  Noar22030 

Uaelaisifiad  raport 

Oaicrlptortt   ('Alaaiaua,  Queaching  (cooliag]), 
(•Crystal  lattiea  dafactt,  Alaalnua).  (•Queach- 
iag  (cooliag),  Alaaiaaa),  Liquid  aetali, 
Llqaids,  Strastas,  Eatropy,  Eqaatioas,  Elec- 
traa  aicrotcopy.  Cryttal  latticat. 
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AO-^09  82^     Oi*.   17 
(TIST«/BRN)  OTS  prtaa  •.}0 

Defease  Metals  Inforaatioa  Ceater,  Coluabus,  Ohio. 
SOME  OBSERVATIONS  ON  THE  ARC  MKLTING  OF  TUNGSTEN, 
by  J.  L.  Ratliff  aad  H.  R.  Ogdea.  31  Hay  63.  Up. 
DHIC  Meaa  168 
Coatract  AK33  616  7747.  ProJ.  2  8   8975 

Uaclaaaified  report 

Descriptors:   ('Taagitea.  Heltiag),  (•Taagsten 
alloys,  Meltiag).  Electric  arcs.  Klectrodes. 
Tberaal  stresses.  Graia  structares  (Metallargy) . 
Direct  carreat,  Electric  carreats.  Electric 
potaatlal.  Statistical  aaalysis. 
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Ai>-i09  8^5     Oiv.   17 
(TISTM/UH)  OTS  priaa  $2.60 

Dew  Metal  Products  Co.,  Hidlaud,  Mick. 
PRODUCTION  AND  FABRICATION  OF  LA1A2  PELLETS. 
Maaageaaat  rapt.,  22  Fab  60-3  Juaa  63, 
by  J.  F.  Pasbak.  3  Jaaa  63.  19p. 
Caatract  0A20  018  5070R0256 

Uaclassifiad  raport 


Descriptors:   (■Hagaesiua  alloys.  Material 
faraiag),  (•Pallets,  Magaasiua  alloys),  Litkiua 
alloys,  Aluaiaua  alloys,  Matal  plate.  Araor 
plate,  Skeets,  Cxtrasioa,  Powder  aetallurgy. 
Rolliag  aills.  Mackaalcal  properties.  Corro- 
•iaa,  Maldiag,  Halda,  Haat  treataeat. 

Pallets  of  LAU2  (Mg-U  Li-2Al)  alloy  ware  pra- 
duced  ia  aatural-gas  aad  argoa  ataospkeres.  Tkesa 
pellets  ware  extruded  aad  rolled  to  sheet  ia  tke 
laboratory  aad  tka  affect  of  processing  variables 
aa  streagth  properties,  corrosion  resistaace.  aad 
weldability  deteraiaed.   Pallets  atoaized  ia  aat- 
aral  gas  ware  also  extruded  aad  rolled  to  2-ia.- 
tkick  plate  oa  productioa  equipaeat  and  ballis- 
tically  tested.   Ataaixiag  ataospbere  kas  little 
affect  OB  tke  surface  or  fabricatioa  ckaracter- 
istlcs  af  LAU2  pallets.   (Aathor) 


AD-409  868      Di».   17,  26 
(TISTM/BRM}   OTS  price  $2.60 

OBivarsal-Cyclaps  Steal  Corp.,  Bridgaville,  Pa. 

INFAB  PROCESSING  OF  TZM  SHEET. 

lateria  techaical  eagiaeeriag  rept.  ao.  5,  15  Apr- 

15  Jaly  63, 

by  F.  R.  Cortes  aad  6.  K.  Nkite.   15  July  63,  I8p. 

Caatract  AF33  657  8^95 

ASD  ASC  TR7  786  pt .  5 

Uaclassified  report 

Descriptors!   (•Holybdeaaa  allays.  Material 
foraiag).  (•Sheets,  Malybdeaua  alleys),  Titaaiua 
alloys,  Zircoaiaa  alloys,  Meltiag,  Extrusiaa, 
Forgiag,  Controlled  ataospkeres,  Microstraetare, 
Hardness.  Pickling,  Heat  resistaat  aatals  aad 
allays. 

Oae  TZM  (Malybdeaua  allay)  iagot  was  aalted, 
extruded,  aad  farged  ta  skeet  bar  far  asa  ia  tka 
avaluatioa  af  skaat  pragraa.   (Aatkar) 


AD-409  877      DiT.   17.  26 
(TISTM/BRM)  OTS  price  $1.60 

Brush  Borylliua  Co..  Cleveland.  Ohio. 
FABRICATION  OF  ULTRAFINE  BERYLLIUM  MIRE. 
Biaoathly  rept.  ao.  2.  ^3J^»T-2l,   May  63. 
by  E.  A.  Murphy.  A.  G.  Gross.  Jr.  aad  R.  C. 
O'Rourke.  ZU   May  63.  9p.  TR3U  2^0 
Coatract  N0w63  0137c 

Unclassified  report 

Descriptors:   (•Berylliua,  Mire).  (•Mire, 
Drawing  (Mnchine  processing)),  Dies.  Diaaondt, 
Lubricants.  Cleaning.  Dltrasoaic  radiatioa. 
Tensile  properties. 

The  results  of  work  which  was  directed  toward  de- 
velopaent  of  a  process  for  the  production  of 
ultraflne  berylliua  wire  by  wara  drawiag  tech- 
niques are  described.   Using  conventional  draw- 
ing techniques,  a  ainiaua  berylliua  wire  diaaeter 
of  0.00U20  in.  was  attained.   (Author) 


U)-409  896     Div.   17 
(TISTM/BRM)  OTS  price  98.60 

Actronuclear  Lab.,  Nest inghouse  Electric  Corp., 

Pittsburgh.  Pa. 

PILOT  PRODUCTION  AND  EVALUATION  OF  TANTALUM  ALLO^ 

SHEET. 

Suaaary  phase  rept..  15  Apr  62-15  Mar  63, 

by  R.  L.  Aaaon  aad  R.  T.  Begley.  15  June  63,  83p. 

Rapt.  no.  HANL  PR  M004 

Coatract  NOw62  0656 

Uaclassified  raport 
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Descriptors:  (•Taatalua  alloys.  Material 
foraing).  (•Sheets.  Taatalua  alloys),  Tun 
alloys,  Hafniua  alloys.  Mechanical  proper 
Melding,  lapurities.  Tensile  properties, 
ing.  Extrusion.  Ductility.  Hardness.  Stre 
Rupture.  Forging.  Rolling  aills.  Microstr 
Rheniua  alloys.  Heat  resistant  aetali  k  a 
Manufacturing  aethods. 


Studies  of  the  processing  and  properties  of 
tantalua  rick  alloys  in  the  Ta-M-Hf  systei 
carried  out.   Procedures  for  the  production 
pilot  quaatities  of  low  iaterstitial  T-111 
8W-2Hf)  sheeit  froa  3-i  n  .-di  aaeter  ingots  we 
developed,  aad  detailed  evaluations  of  aechihical 
sid  physical  properties  were  coaducted.   Th 
effects  of  iatentional  additioas  of  interstil 
eleaents,  carbon,  oxygen,  and  nitrogen,  on 
cability,  weldability.  and  aechanical  prope 
of  T-111  were  investigated.   Liaited  aaounti 
of  carbon  and  nitrogen  iaproved  aechanical  i^op- 
erties  while  oxygen  had  little  or  ao  effect 
Iaterstitial  additioas  on  the  order  of  0.03 
•t-K  had  BO  adverse  effect  oa  fabricabi li ty 
aeldability.   The  deterai nat i on  of  the  optii 
coaposition  of  T-111  with  respect  to  the  sul 
tutional  solutes,  tuagsten  and  hafniua.  coai 
est  with  good  f  abri  cabi  li  t  y .  weldability.  aijil 
kigh  teaoerature  strength  is  described.   (Aithor) 


AD-4C9  934 
(TISTM/AMS) 


Div.   17.  26.  11 
OTS  price  $1.10 


Detroit  Arsaaal,  Caatar  Liae,  Mich. 

■ETALLURGICAL  EVALUATION  OF  EXPERIMENTAL  PlM<ON, 

FINAL  DRIVE  GEAR. 

Fiaal  rapt.. 

by   Joha    Vettraiao.      24   Jan    56,    6p. 

OA   Rept.    no.    3423  Unclassified    report 

Dascrlptarst      (•Gears.    Metallurgy).    ("Meta 
lurgy.    Gears).     (•Steel.    Gears),    Microstruc^ure. 
Hardaess,    Boron    alloys.    Hardening.    Marteasita. 
Graia    structures    (Ma-4Mlurgy)  ,    Data,    Perf 
aance    tests.  "^ 


AI>-4CQ   048  Div.     .17,    26 

(TISTM/AMS)    OTS    price    |1 . 60 

Foreign   Tech.    Div..    Air   Force   Systeas   Coaaai 

Vright-Pattersoa    Air    Force   Base.    Ohio. 

STAINLESS   SCALE-.    ACID-.    AND   HEAT-RESISTANT 

STEELS    AND    ALLOYS. 

bj  Yu.    P.    Davydov    and   G.    V.    Pokrovskiy.    I5   MJ^y    63. 

13p. 

FTD  TT63  353  Unclassified  report 

Trans,  froa  Listovnya  Shtaapovka  Legi rovannyUh 
Staley  i  Splavov.  Oboroagiz,  Moskva,  pp.  58-pi2, 

1962 , 


la- 
i 

t 
• 


Descriptors:   (•Staialess  steel.  Drawing  ( 
chine  processiag)) ,  (•Heat  resistant  aetal 
•nd  alloys.  Material  foraing).  Heat  treataHnt 
Tensile  properties.  Sheets,  Grain  structur 
(Metallargy),  Deforaation,  Nickel  alloys. 
Chroaiua  alloys.  Plasticity.  Austenite.  Cohld 
working.  Stresses.  Fracture  (Mechanics).  Hf|rd- 
•ning.  Iron  alloys,  Corrosion,  Oxidation. 
Tuagstaa  alloys.  Vanadiua  alloys.  Carbon  alloys. 
Silicoa  alloys,  Lubricants,  Dies.  Hardness 
Cooling.  Stretch  foraing,  Chroaiua,  MaBufa|:|tur- 
ing  aethods. 


*l>-409  950     Div.   17 
(TISTH/AH)  OTS  price  |1.10 

foreign  Tech,  Div,,  Air  Force  Systeas  Coaaaa 

■right-Patterson  Air  Force  Base,  Ohio. 

BfFBCT  OF  THE  MICRORELIEF  OF  THE  CONFORMITY  U 


METALLURGY  -  Division  17 


LAM  OF  THE  DISTRIBUTION  OF  LIQUID  METAL  OVER  A 
HARD  METALLIC  SURFACE, 

.  V.  Pertsov,  B.  D.  Suaa, 
28  May  63.  lOp. 
Uaclassified  report 


by  Yu.  V.  Goryunov.  N, 
and  Ye.  D.  Shchukin. 
FTD  TT63  384 


Trans,  froa  Doklady  Akadeaii  Nauk  SSSR  (Fizi- 
ckeskaya  Khiaiya),  146:3.  pp.  638-641.  1962. 

Descriptors:   (•Surface  teasioa.  Metals). 
(•Metals.  Surface  teasion).  Surface  properties. 
Liquid  aetals.  Diffusion.  Mercury.  Zinc. 


AD-409  960     Div.   17.  26 
^TISTM/BRM)  OTS  price  16.60 

Du  PoBt  Metals  Center.  E.  I.  Du  Peat  da  Neaours 

aud  Co..  lac.  Baltiaora.  Md. 

REFRACTORY  ALLOY  FOIL  ROLLING  DEVELOPMENT  PROGRAM. 

lateria  techaical  docuaeatary  progress  rept.. 

18  Feb-20  Hay  63. 

by  Joha  Syaoads.  J.  S.  Clark  aad  H.  L.  Pattoa. 

20  May  63.  56p. 

Coatract  AF33  657  8912.  Proj .  7  987 

Uaclassifiad  raport 

Descriptors:   (•Heat  resistaat  aetals  and  al- 
loys. Foils).  (aFoils.  Maaufacturiag  aatkods). 
Niobiua  alloys,  Taatalua  alloys,  Tuagstaa  al- 
loys, Zircoaiaa  alloys,  Molybdenua  alloys, 
Vanadiua  alloys,  Hafaiun  alloys.  Extrusion, 
Rolling  aills.  Heat  treataeat,  Cold-workiag, 
Tuagsten,  Sheets,  Material  foraiag.  Carboa 
alloys.  Hot  workiag.  Microstructara,  Taasila 
propertias. 

The  processing  of  three  Niobiua-base  alloys  and 
two  tantalua-base  alloys  froa  ingot  to  0.100- 
in. -thick  X  12-in.-wida  sheet  is  described.   The 
!ii°?i,''*f!  Nb-IOlW-KZr-O.IK  (D-43).  Nb-5«Mo- 
5«V-1SZr  (B-66).  Nb-10XM-2-1 /2«2r  (Cb-752) 
Ta-IOSM.  and  T-S%tl-2%Ht    (T-111).   The  operatioas 
iBvolvad  were:   extrusioB.  hot-rolliag,  condi- 
tioaiag.  aaBaaliag,  aad  eold-roUiag.   Rolliog  of 
saall  sheets  of  pure  tuagstaa  (0.060  in.  thick 
aad  below)  is  described.   (Author) 


AD-409  967 
(TISTA/GEC) 


Oiv.   17,  30,  1 
OTS  price  #17.00 


North  Aaerican  Aviation  Inc.,  Coluabus,  Ohio. 

A  FEASIBILITY  STUDY  OF  APPLIED  LOAD  RATIOS  TO 

SIMULATE  ELEVATED  TEMPERATURE  STATIC  TESTS  AT 

ROOM  TEMPERATURE. 

by  R.  M.  Gehring  aad  R.  L.  Engle.  May  63,  1v. 

Rapt.  BO.  NA62H  973 

Contract  N0w6l  0963d 

Unclassified  report 
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aas,  Loadiag  (Mechaaics) ) . 
(Mechanics)).  (•Loading 
ty  studies).  Creep, 
ua  alloys,  Baaas 
testiag.  Test  aethods. 
atioB.  Equatioas.  Ex- 
aatical  aaalysis.  Tablet, 
eroalasticity.  Aaro- 

distribatioa,  Coa- 
eforaation.  Failure 

Tensile  properties. 
s.  Deflection.  Tea- 


A  feasibility  study  was  aade  to  investigate, 
both  aaalytically  aad  exper iaental ly .  soaa  aaaas 
whereby  applied  load  ratios  at  rooa  taaparatura 
could  be  used  to  satisfactorily  verify  straagtk 
SBd  peraaaeat  sat  ekaracter istics  of  tke  strac- 
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tar*  la  aay  altvatad  ttaparatara  aavlroaHtat. 
Tba  erois-iactiea  itraia  daslga  procadarai 
which  provide  the  load-daforaatioa  carve  of  th* 
cross-tactioa  itta  to  provid*  a  ratioaal  aaaaf  tc 
•stabiish  tho  applied  load  ratios  for  a  givea 
stractaro  for  aay  toaperatare  eaviroaaeat. 
(Aathor) 


18.    MILITARY  SCIENCES  AND 
OPERATHDNS 


A0-i07  955     Div.   18,  30.  26 
(TlSTK/JBl)  OTS  price  $3.60 

IBM  Federal  Syiteai  Div..  BoehvUle,  Id. 

BVALUATION  OF  NAft  INVBNTOBY  DECISION  lULES 

UTILIZING  THE  IBM  INVENTOBt  MANAGEMENT  SIMULATOB. 

Fiaal  rept. 

29  Jaae  62.  31r. 

Ceatract  Near37i200 

Oaclaisifled  report 

Deacriptertt   (ePrograMiiafl  (CoBpatera), 
Logliiici).  (•Lofliitica.  Prograaaiag  (Co»- 
pateri)).  Siaalatiea.  Maaageaeat  eagiaeeriag. 
Decisioa  aakiag,  Naval  procarcaeBt,  Araed 
forces  tappliea. 


AD-^07  996     Div.   18 
(TISTB/MA)  OTS  price  $7.60 

Vale  U.,  NcH  Havea,  Cona. 

A  COMPAiATITE  STATISTICAL  ANALYSIS  OF  SELECTED 
OUTPATIENT  CLINICS  AT  USAF  HOSPITAL  SCOTT, 
by  Kobert  Richard  Ryaa.   1963,  70p. 

Oaclassified  report 

Oeicriptori:   (•Statistical  aaalysis.  Medical 
research),  (•Medical  research,  Statistical 
analysis).  Medical  persenaol.  Tlae,  Hospitals. 

he  stady  coaccraed  itself  aith  fiadiag  oat  hea 
ong  patieats  aaited  to  see  physiciaas  ia  a 
iroup  practice  type  eliaic;  how  aach  tiae  was 
:pent  with  the  physician;  aad  hea  aach  tiae  was 
spent  at  the  varioas  ancillary  services  patieats 
were  seat  to  for  service.   The  data  revealed  that 
waltiag  tiaes  were  reasonable  generally  bat  that 
patients  did.  eJtperionce  long  waits  in  individual 
clinics.   Patients  visiting  aacillary  services 
experieaced  short  waitiag  aad  service  tiaes. 
Patieats  arriviag  early  and  patieats  arriving 
late  at  the  cliaics  tend  to  prodace  a  randoa 
arrival  pattera,  aaking  it  difficult  to  operate 
the  appeintaeat  systea  withoat  soae  controls  on 
the  patieats'  adaission  to  the  physician's  of- 
fice.   The  aaaber  of  walk-in  patieats  has  a    .^ 
serioas  effect  oa  the  appoiataeat  systea  aad 
provisions  for  these  patients  shoald  be  built 
late  the  appoiataeat  systea.  " (Author) 


AO-408  286     Div.   18 
(TISTB/CCH)  OTS  price  $^.60 

Operatioas  Analysis  Office,  Air  Force  Logistics 
Coaaaad.  Nright-Pattersea  Air  Force  Base.  Ohio. 
DEPOT  INVENTORY  ACCURACY  GOALS. 

by  John  L.  Madden  aad  Irving  Kati.   Jaae  63.  ^3p. 
OAOAFLC  TM3  Oaclassified  report 


Descriptors:   (•Operatioas  research.  Logistics). 

(•Logistics,  Measareaent) ,  Decision  aaking. 
Maaageaeat  engineering.  Costs.  Aaalysis. 
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AD-408  358 
(TISTA/GEC) 


Div.   18.  12,  6 
OTS  price  $2.60 


Lockheed  Aircraft  Corp.,  Saaayvale,  Calif. 

DATA  PRESENTATION  FOR  POSITIONAL  REPRESENTATION 

OF  SPACE  VEHICLES  (PHASE  II). 

Fiaal  rapt., 

by  L.  A.  DeLatear  aad  H.  R.  Muagar.  13  Jea  63. 

24p.'LMSC  rept.  ae.  2  35  63  1 

Ceatract  AF30  602  2310,  ProJ.  5577,  Task  57701 

RADC  TDR63  109.  vol.  2 

Uaelassified  report 

Descriptors:   (eSpacocraf t,  Positioa  fiadiag), 
(•Display  systeas.  Slide  projectors).  Groaad 
support  oqaipaeat,  Trackiag.  Desiga.  Data 
processiag  systeas,  Coabat  inforaatioa  ceaters. 

Aa  exercise  spac«craft  positioa  display  aodel 
was  built  for  the  parpose  of  allowiag  a  deaoa- 
stratioa  of  the  feasibility  of  various  display 
desigas  aad  foraats.   Display  deslgai  aad  foraats 
were  subjected  to  aa  experiaeatal  evaluation  to 
deteraiao  which  of  thea  coald  preseat  the  aeces- 
sary  iaforaatiea  aost  effectively.   (Author) 


AD-i08  ^59     Div.   18 
(TISTP/HSS)  OTS  price  $2.60 

Systea  Develepaeat  Corp..  Santa  Monica,  Calif. 
RECON  515.   SAGE  UNIQUE-TO-SITE  ENVIRONMENTAL 
DATA  AND  EQUIPMENT  ASSIGNMENTS  GREAT  FALLS  ADS, 
by  D.  M.  McDaaiel.  15  May  63.  21p.  TM  ADC  820  292 


01 


Contract    AF19   628    I6i8 


Unclassified    report 


Descriptors:      (•Air   Defense  Coaaaad.    Prograaaiag 
(Coapnters)).    Air    control    centers.    Antiaircraft 
defense    systeas.    Early    warning    systeas.    Natioaal 
defense.    Radar   statioas.    Site   solectioa.    Data 
traasaissioa   systeas. 


AD-i08    530  Div.      18,    15 

(TISTB/PCR)   OTS   price  $3.60 

Planning  Research  Corp.,    Los    Aageles.   Calif. 

OPTIMAL    POLICIES   FOR    THE   INVENTORY    PROGRAM    WITH 

NE60TIAU.E   LEADTIME, 

by  Yeiehiro   Fukada.      5  Oct   62,    32p.    lept.    ae. 

PIC   R282 

Contract  Noar2713  00 


Unclassified  report 


MILITARY  SCIENCES  AND  OPERATIONS  -  Division  18 
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Report    oa  Materiel   Maaageaeat    Studies. 

Descriptors:      (•Procureaent .    Matheaatical 
aaalysis).    Logistics.    Naval    procareaeat, 
Theory,   Costs.    Equations.    lategral    eqaatl 
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AO-^08  725     Div.   18 
(TISTB/CCH)  OTS  price  $12.50 

Stanford  Research  last.,  Mealo  Park,  Calif. 
POTENTIAL  FOR  EXPANSION  OF  NATIONAL  SECURIT 
PROGRAMS  -  A  STUDY  OF  ECONOMIC  FEASIBILITY, 
by  Fraacis  P.  Hoeber.   Oct  60,  165p. 
Ceatract  DAO^  200  5060RD710,  ProJ.  IU2351  lMl 

Uaelassified  report 

Descriptors:   (eNatioaal  defeace,  Ecoaoai^s)', 
(•Ecoaoaics.  Feasibility  studies).  Costs, 
Ecoaoaic  warfare.  Mar  poteatial,  Researcl 
prograa  adaiaistrat lea,  Matheaatical  aaal|i|sis, 
Coaaerce. 
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AD-408  9i3     AiT.   18 
(TISTB/PCR)  OTS  price  $^.60 

RAND  Corp.,  Santa  Monica,  Calif. 

AN  AGGREGATE  BASE  STOCKAGE  POLICY  FOR  RECOKfR- 

ABLE  SPARE  PARTS. 

by  6.  J.  Feeaey,  J.  H.  Petersea  aad  C.  C. 

Skerbrooke.   Jaae  63,  iOp.  RM3644  PR 

Contract  AF49  638  700 

Unclassified  report 

Report  oa  ProJ.  RAND. 

Descriptors:   ('Storage.  Prograaaiag  (Co^-- 
putert}).  (•Maintenance.  Prograaaing  (Co 
putert)).  Digital  coaputert,  Costs,  Reco^^ry 
Control  systeas.  Manageaent  engineering. 
Logittict.  Air  Force  aquipaent.  Supply  ddhoti. 
Araed  forces  supplies.  Air  force  procure4fat. 
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AD-ii08  967     Div.   18 
(TISTB/PCR)  OTS  price  $2.75 

Dualap  aad  Associates  lac.,  Staaford,  Conn. 

TcSTING  CIVIL  DEFENSE  PLANS  AND  OP€RATIONS  AT  THE 

FEDERAL.  STATE  AND  LOCAL  LEVELS. 

Fiaal  rept. 

31  May  63.  121p. 

Ceatract  OCD  0S62  60 

Uaelassified  report 

Detcriptort:   (•Civil  Defease  Sytteat,  Tetts). 
(•Radioactive  falloat,  Radiatioa  aoaitort). 
Radiological  coataainatioa,  Radiatioa  aeature- 
aeat  tytteat,  Daaage.  Aaalytit.  Tett  aethpdt, 
Sheltert,  Radiological  dotage,  Errort,  Nuclear 
warfare,  Nuclear  explotioat,  Food.,  Mater  tap- 
pliet,  Saaitary  eagiaeeriag,  Veatilatioa, 
CoaaaaicatioB  tytteat. 

The  fiaal  report  for  Ceatract  Np.  OCD-OS-62-60  is 
orgaaised  iato  three  chapters.   Chapter  I  it 
devoted  to  a  brief  ditcuttioa  of  the  over-all 
problea  studied  duriag  this  coBtract.   Chapter  II 
preseats  descriptioas  of  the  three  tests  devel- 
oped during  the  study,  i.e.,  a  austeriag  plaa 
tett.  a  daaage  attettaent  tett,  aad  a  radiation 
aaalytit  tett.   The  fiaal  chapter  presents  the 
foraulation  of  a  systea  aaalytit  of  the  civil 
defente  organisatioa  detigned  to  identify  aad 
qaaatify  thote  fuactioas  with  which  Civil  Defease 
should  be  coBceraed,  and  thut  to  provide  a  better 
batit  for  testlag  of  (ilaas.   (Author) 


AD-409  470     Div.   18 
(TISTP/HSS)  OTS  price  $1.60 

Mitre  Corp..  Bedford.  Matt. 

DECISION  MAKING  UNDER  UNCERTAINTY.   OVERSHOOTING 

EFFECTIVENESS  IN  LARGE  SCALE  MILITARY  SYSTEMS, 

by  P.  Fox.   May  63.  15p.  Rept.  ao.  M  5271 

Contract  AF33  600  39852.  ProJ.  850 

ESD  TDR63  171  Unclatsified  report 

Detcriptort:   (•Decitioa  aakiag.  Linear  pro- 
graaaiag). (•Dyaaaic  prograaaing,  Decition 
aakiag).  Effectiveaess,  Operatioas  research. 
Probability.  Costs. 

Theoretical  discussion  proposing  that  the  ainiaua 
expected  cost  of  developing  a  large  scale  aili- 
tary  systea  under  conditions  of  uncertaiaty  is 
achieved  by  over-shooting  effectiveness  goals, 
laplicatioas  of  the  theory  in  regard  to  the 
tiaing  of  planning  aad  acquisitioa  are  explored 
aad  the  relationship  between  the  theory  and  policy 
is  discussed.   (Author) 
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Division  19  -  NAVIGAHON 

Division  20  -  NUCLEAR  PHYSICS  AND  NUCLEAR  CHEMISTRY 


AO-^09   58i  DlT.      18,    2i 

(TISTA/KI)    OTS   13.30 

Loekkvvd  Aircraft  C«rp. ,   SiaayTtl*.   Calif. 

DATA    PBBSBNTATION    FOB   POSITIONAL    lEPBESENTATION 

OF   SPACE    VEHICLES    ( PHASE II ) . 

Piaal  rapt., 

by  L.  A.  OaLataar  aad  ■.  1.  Haagar.   13  Jas  63. 

2ip.  lapt.  aa.  2  35  63  1 

Coatrtct  Ano  602  2310,  PraJ.  5577.  Task  57701 

BAOC  T0B63  109  V2 

Uaelaiaifiad  rapart 

Oaaeriptarai   (•Display  aystaa*.  Spaca  Mar- 
fara),  (•Spaeaeraf t ,  Traekiag) ,  Coaaaad  aad 
eaatral  tyitaas,  Slida  projaetori,  Miriafl 
diagraat,  Pasltiaa  fladiag. 

Aa  iBTastigatioa  was  aada  of  tka  iaf oraatioaal 
■••da  af  tkraa  diffaraat  typai  of  CINC-laTal 
aoaaaadars  af  spaca  forces  of  tko  1965  -  1980 

pariod.  Tkis  Tolaae  daseribas  ba«  prototype 
display  foraats  were  evalaatad  tkroagk  Msa  of 
•a  exercise  aodel.   (Aatbor) 


19.   NAVIGATION 


AO-^08  622      Div.   19 
(TISTP/HSS)  OTS  price  $3.60 

Mitre  Corp.,  Bedford,  Matt. 

THE  INTEGKATION  OF  AIB  TRAFFIC  CONTROL  AND  AIR 

DEFENSE 

by  D.  B.  Israel.   Sep  59.  29».  SI6 

Contract  AF33  600  39852 

ESO  TDR63  390  Uaclassified  report 

Descriptarsi   (*Air  traffic  coatrol  syiteas. 
Data  preeessiaf  systeas),  (*Air  control  eeaters. 
Radar  aavigatioa).  Air  defease  coaaand. 
Aatiaircraft  defease  systeas.  Early  waraiag 
systeas,  Natlaaal  defease,  Digital  eoapaters, 
Aateaatie,  Civil  aviatiaa.  Radar  beacoas. 
Display  aysteas,  Cediag. 


The  Federal  Aviatiaa  Age 
Air  Farce  bave  takea  def 
iategratiaa  af  air  traff 
defease.   Tbree  of  these 

SMceessfal  ceapletioa  of 
CHAR!  whick  deaoBstrated 
systea  coald  assist  the 
trol  syiteaf  (2)  the  for 
partly  on  CHAR!  resalts, 
taper  coabat  eeaters  pla 
«id-1960's  to  centralixe 
and  (3)  the  beginaing  of 
called  SATIN  to  test  iat 
eqaipaeat.  The  SAGE  dir 
a  large,  high-speed,  gea 
pater  which  ceatralises 
data  aad  eoordiaates  the 
MoapoBS  over  aa  area  sev 
(Author) 


acy  aad  the  Uaited  States 
iaite  steps  tavard  the 
ic  coatral  aith  air 
steps  aret   (1)  the 

aa  experiaeat  called 

that  the  SAGE  air  defease 
preseat  air  traffic  coa- 
aalatioB  of  a  plan,  based 

to  aake  use  of  aiae  SAGE 
aaed  for  operatioa  ia  the 

iategrated  facilities; 

aa  experiaeatal  prograa 
egratioa  techniques  aad 
ectiea  center  contains 
eral  parpose  digital  coa- 
the  procetsiag  of  radar 

ceatrol-,of  ai^  defense 
eral  haadred  i^iles  sqaare. 


AO-408  989    Dlv.   19.  1 
(TISTP/HSS)  OTS  price  $1.00 

Bell  Helicopter  Co.,  Fort  North,  Tex. 
ALTIMETER  DISPLAT  AND  HARDHARC  DEVELOPMENT 
1903  -  I960. 
iBteria  rapt. , 


by  David  A.  Schaa,  Joha  R.  Robartsoa  aad  H.  Gay 
Hatheay.   May  63,  I6ip. 

Coatract  Ar33  6l6  72^8.  ProJ.  6190.  Task  619008 
ASD  TDR63  288         Uaclassified  report 

Descriptors:   (•Altlaeters,  Display  systeas), 
(•Display  systeas.  Haaaa  eaglaeerlag) ,  Reviews. 
Fligkt  iastraaeats,  Airborae,  Helgkt  fiadiBg, 
Radio  altlaeters. 

This  report  Is  a  review  of  the  literatere  oa 
altiaeter  display  aad  hardware  developaeat.   It 
places  aajor  aaphasis  apoa  haaaa  eagiaeeriag 
aspects  of  altiaeter  display  developaeat  aad  apon 
aethods  aad  aedes  of  altiaeter  aechaaisatloa  aad 
seasiag.   It  offers  a  two-fold  aethod  of  display 
categorisatioa.   The  evolatioa  of  altiaeter 
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20.    NUCLEAR  PHYSICS  AND 
NUCLEAR  CHEMISTRY 


AD-407  961     Div.   20 
(TISTP/RLG)   OTS  price  110.10 

Oklakeaa  U. .  Researck  last..  Noraaa. 
A  DIRECT  METHOD  FOR  MEASURING  LIFETIMES  OF  EXCITED 
ATOMIC  STATES  AND  ITS  APPLICATION  TO  HELIUM, 
by  Tboaas  M.  Holxberleia.   May  63.  118p. 
Coatract  AF49  638  639.   ProJ.  9751.  Task  37511 

Uaclassified  report 

Doctoral  thesis. 

Oescriptorst   (oAtoaic  properties.  Gases), 
(•Radioactive  decay,  Measureaeat) .  (oHeliua. 
RelaxatioB  tiae),  Electroaic  eqaipaeat.  Theory, 
Tiae,  Li^ht,  Deasity,  Eqaatioas,  Excitatiea, 
Elactroa  tubes,  Photoaul t ipl iers ,  Optical 
equipaeat,  Vacuaa  apparatus.  Circuits,  Experi- 
aeatal data,  Nuaerical  analysis,  Atoaic  energy 
levels.  Half  Ufa. 


KD-lOt   000 
(TISTM/AMS) 


Dlv.   20,  25,  17 
OTS  price  97.60 


Ohio  State  U.,  Coluabus. 

AN  NMR  STUDY  OF  RELAXATION  TIMES  IN  METALLIC  SO- 
DIUM AND  RUBIDIUM  AS  A  FUNCTION  OF  TEMPERATURE. 
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Daetpral  thesis, 

by  Fraak  Jadsaa  Leech.  1963.  73p. 

Uaclaaslfied  report 


Mia- 


Daserlptarat   (*Sadlaa,  Naelaar  aagaatlc  r^v- 
aaaee).  (*RBbldlua,  Naclear  aagaatlc  resoaMea) 
(•Naclear  aagaetic  rosoaaace.  Alkali  aetalv), 
Teaperatare,  Naclear  pkyslcs,  Naclear  aagaatle 
aoaoBts,  Relaxatiaa  tiae,  Absarptlaa  spectraa, 
Tkeery,  Rqaatlaas.  Spia,  Naelaar  splas,  Exnari- 
aaatal  data. 


AD-i08  453     Div.   20,  13 
(TISTP/RLS)  OTS  price  |1.10 

Sargent  aad  Luady  Engiaeers,  Chieage,  111. 
PROPOSED  SAFETY  STANDARD  FOR  DESIGN,  FABRICA 
TION  AND  MAINTENANCE  OF  STEEL  CONTAINMENT 
STRUCTURES  FOR  STATIONARY  NUCLEAR  POWER  REAClTORS. 
U  Not  62.  I2p. 
AEC  NP12629  Daclasiifiad  repart 


Descriptarsi   (•Naclear  power  pleats,  Ceat 
Beat),  (•Stractares.  Steel),  (•Safety. 
Staadarda),  (•Design,  CoBStractioa) ,  Haiat 
aaace.  Protective  eeverlaga,  Pressare,  Lea 
(■•chaaics).  Streasas,  Velds,  Feandatlens 
(Stractares),  Sapperts,  VantUatioa,  Fire 
•afaty. 


Hast  power  reactora  a 
vesael  which  eaaleses 
reactor  vessel  la  aar 
shields  for  blelogica 
la  addltlea  to  thla  b 
pirsoaaal.  far  cartel 
aacessary  ta  lacata  t 
all  af  the  aaaeciatad 
•tractara  so  that  eve 
accideatal  vlolatlaa 
the  radleactlve  water 
a  aaaaar  which  will  h 
of  each  reacter  coata 
each  reacter  type,  as 
Preseat  Aaerleaa  prae 
atilited  a  steel  coat 
reactors,  aad  this  st 
te  welded  steel  shell 


re  provided  with  a  raseljar 

the  reactor  core.   Tbl|i 
roaaded  by  radlatieB 
1  protectiea  of  perseaayi. 
ieloglcal  protectiea  ofj 
a  reacter  types  it  aay 
he  reactor,  aad  part  aij 
plaat.  la  a  ceataiasNBl 
aader  ceaditiaas  ef 
of  priaary  plaat  iatagijlty. 
ial  cannot  bo  dispersed  in 
ara  the  public.   The  dejdiga 
laaeat  aast  be  adapted  |to 
well  aa  the  plaat  lec^tlea. 
tice  has  alaest  exclasively 
alaaeat  shell  for  peweil 
aadard  is  therefore  li44ted 
s.   (Aather) 


la- 
lag 


AD-408  ^67     Dlv.   20 
(TISTP/RLG)  OTS  price  $8.10 

Araour  Research  Fouadatioa,  Chicago,  111. 
GROUND  SHOCE  ISOUTION  OF  BURIED  STRUCTURES, 
by  Eugeae  Savia.  Aag  59.  1v. 

Contract  AF29  601  1134.  ProJ.  1080,  Task  10^ 
AFSMC  TR59  47  Oaclassified  report 


Descriptortt   (•Vlbratioa  osciUatori,  Te 
(•Uadergroaad  stractares.  Shock  waves).  ( 
Daaage),  Experiaeatal  data,  AcceleratioB. 
paaded  plastics,  Laaackiag  sites.  Measur 
Stresses,  Cyliadrical  bodies,  Isocyaaate 
tics.  Saad.  Charges  (Explosive).  Styrene 
tics.  Theory. 


oil 


The  problea  of  alleviatiag  the  daaagiag  ef 
blast-iadacad  groaad  shock  oa  aadergrouad 
tares  of  the  type  preseatly  coateaplated  f 
bardeaed  alssile  sites  is  stadied.   This  f 
year's  effort  has  beea  directed  priaarily 
the  desiga  aad  iaipleaeatatiea  of  aa  experi 
prograa  atiliiiag  sasll  cyliaders  aad  save 
types  of  shock-isolatloB  devices.   Tlio  exp 
aeatal  techaiqae  was  developed  te  t'  e  poia 
a  satisfactory  level  of  shet-to-shot  repro 
bility  of  effects  was  attaiaad.   Of  the  is 
devices  tested,  the  polyarethaae  foaa  aata 
proved  to  be  the  aost  effective,  redaciag 
scceleratloas  (relative  to  the  aaiiolated 
by  a  factor  of  froa  3  to  10.   (Aether) 


fd^ts  of 
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AO-408  469     Dlv.   20 
(TISTP/FR)  OTS  price  |5.60 

Aerospace  CeaaaBleatloBS  aad  Coatrels  Dlv., 

Radio  Corp.  of  Aaerica,  Burliagtoa,  Mass. 

PRODUCTION  ENGINEERING  AND  PROTOTYPE  MANUFACTURE 

OF  THE  AERIAL  SURVEY  METER  CD  V-781AX. 

Flaal  rapt. 

21  Jan  63.  1v. 

Ceat r act  OCD  0S62  167 

Uaclassified  report 

Descriptors:   (•Radiatloa  aeasareaent  systeas. 
Airborne),  Geiger  couaters.  Airborne,  Power 
sapplies.  Civil  defeaae  aysteas,  Design,  Call- 
bratiea.  Teats. 


Predactlea  eagiaeeriag  ef  the  Ae 
CD  V-781  AX  was  perforaed,  based 
developed  by  the  Oak  Ridge  Natie 
ef  the  Atoaic  Eaergy  Ces»lasioa 
tlea  eqaipaeats  lacorperatiag  th 
predactlea  eagiBaeriag  effort  we 
tleaal  aad  eaviraaaeatal  tests  w 
aad  aa  equipaeat  specif icatiea  w 
Recoaaendat ions  regardiag  access 
test  resalts.  aad  the  V-781  AX  e 
catioa  are  glvea.   (Aather) 


rial  Sarvey  Meter 

oa  a  prototype 
aal  Laboratories 

Six  pre-prodac- 
e  reaalts  of  the 
re  built.   Opera- 
ore  perforaed, 
as  writtea. 
ory  eqaipaeat. 
qaipaeat  speclfl- 


AD-408  519     Div.   20 
(TISTP/FIH)   OTS  price  $3.60 

High  Kaeray  Physics  Lab..  Staaford  0..  Calif. 

(No  title). 

Fiaal  rapt. 

1963.  40p.  Rapt.  ae.  HEPL  294 

Ceatract  N6oBr  25116 

Uaclassified  report 

Descriptors!   (•Electroa  accelerators.  Liaaar 
aysteas),  (•Electron  beaas,  Desiga),  (•Nuclei, 
Atoaic  properties),  Eaergy,  Nave  guides, 
Scatteripg,  Elactroas,  Positroaa,  Protea 
acatteriag,  Mese»s,  Klystreas,  Magaetroas, 
llectraaagaetie  waves. 


AO-408  559     Div.   20 
(TISTP/AAR)    OTS  price  tl.lO 

Earice  Feral  last,  for  Naclear  Stadias.  U.  of 

Chicago,  111. 

QUASI-FREE  PROTON-PROTON  SCATTERING  IN  LIGHT 

NUCLEI  AT  450  MEV. 

Flaal  rapt. , 

by  H.  Tyrea.  S.  Kallaader  aad  R.  Raaachaadraa. 

15  Oct  62,  4p. 

Ceatract  AF49  638  958 

AFOSR  4687 

Uaclassified  report 

Oescriptorst   (•Naclear  physics,  Pretoa 
scatteriag).  Naclei.  Measureaeat,  Spectraa 
aaalysers.  Light,  Moaeataa,  Protoas. 

Qaasl-free  protoa-protoa  scatteriag  la  light 
aaclei  was  stadied  experiaeatally  at  450  Mev 
lacideat  protoa  eaergy.   Eaergy  aod  aagalar  cor- 
relatioas  of  the  two  eaergiag  protoas  were 
aeasared  asiag  two  doable  focasiag  aagaetic 
spectroaeters  aad  a  aalti-chaaael  electroaic 
detector  systea.   (Aather) 


AD-4O8  947     Dlv.   20 
(TISTP/RLG)  OTS  price  $4.60 

RAND  Corp.,  Saata  Moaica.  Calif. 

A  SIMPLE  METHOD  OF  DETERMINING  THE  EFFECT  OF 

REACTOR  TEMPERATURE  ON  CRITICALITY  CONDITIONS, 
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DHrUkm  20  -  NIX^LEAR  PHYSICS  AND  NUCLEAR  CHEMISTRY 


hf   B.  Piakcl,  A.  Ltaaard.  aad  6.  B.  H.  Yaaag. 
Jaa*  63,  33p.  lapt.  a*.  aK3089rR 
Ceatraet  AF^9  638  700 

Uaclaitlfiad  report 

Deierlptari:   (•Naelear  r«aeter«,  Taaparatara) , 
(■Critical  asaaabllat.  Backliag  (Nautraa 
Aaailtjr}},  Naaarlcal  aaalyilt,  Faactloat, 
Raalaar  craas  tactlaas,  Naclear  icattariag, 
Naclaar  ipaetroacopy,  Haat,  Eqaatlaas. 
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AO-408  968 
(TISTF/JAB) 


Olv.   20 
OTS  price  $2.00 


Vaaderbilt  U. .  NashTllle.  Teaa. 

SMALL-SCALE  DECOMTANINATION  OF  RADIOACTIVE  MATERS 

BY  ION  EXCHANGE. 

by  Rlckael  B.  Soaaea  aad  Arliss  0.  Ray. 

1  lar  63.  69p. 

15Coatract  OCD  0S62  110 

Uaclassified  report 

Descriptors:   ("Radiological  coataalBatioa, 
Oecoataaiaatloa^  (*Mater,  RadioactlTlty) . 
(*IoB  exchaage,  Radioactlri ty) ,  Cost 


Laboratory  stadias  kave  sI.ohb  tkat  tarbid 
SBspeadad  solids,  particularly  clay  aiaer 
tke  raw  -waters  iapose  a  liaitatioB  oa  tbe 
exckaage  process,  aad  it  is  desirable  to 
prior  filtratioB  of  tke  raw  waters.  Spec 
laboratory  studies  were  conducted  to  dete 
tke  relatioashlp  betweea  saspeaded  solids 
ioB  exchange  resias  aad  to  ascertain  tbe 
saspended  solids  oa  the  reaoval  of  radios 
by  ion  exckaage  resias.  A  decontaainatio 
wkich  laclades  both  filtration  and  ion  ex 
Bsiag  syathetlc  ion  exchaage  resias,  is  s 
aad  coasideratioBs  in  the  design  of  the  a 
eaaaerated.  A  decoataaiaat ion  unit  aeeti 
prescribed  criteria  would  be  reasoaably  s 
aperatioB  aad  would  be  capable  of  adeqaat 
coataaiaatioB  perforaance.  howeTor  it  app 
tke  cost  of  the  anit  would  be  greater  tha 
A  detailed  study  of  the  relatire  costs  of 
ceataaination  uait  and  alternate  sources 
eoataainated  waters,  such  as  emergency  st 
water,  is  desirable  under  the  circuastanc 
Prcliainary  estiaates  indicate  the  decent 
aait  woald  aot  be  aore  econoaical  than  st 
water  unless  the  total  rolaae  of  required 
exceeded  two  or  three  hundred  gallons.   ( 
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was  ia  progress  at  the  oad  of 
eriod.   (Aathor) 
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AD-407  837  Div.      22 

(TISTP/AM)    OTS    price   lA.60 

Naval    Meapoas    Lab.,    Dahlgren,    Va. 

A  TEST    SET    FOR    DETERMINING   THE   COOK-OFF  TEMPERA- 
TURES   OF   POHER   CARTRIDGES. 

^y   J.    Miller,    Jr.    and  S.    T.    Fox.      28   May   63, 
1ML    1858  Uaclassified   report 


Descriptors!      (*Cook-off,  Cartridges),    (*Ta 
equipaeat.    Cook-off),    Teaperature,   Cartrid 
(PAD),    Test    sets,    Tiae,    Test   aethods, 
last ruaeatat ion. 


A  power  cartridge   cook-off   test    sat    is    descrilfad 
tests   coadacted   to   check   oat    the   test    set   are 
luaaarised,    and   procedure    for    obtaiaing  power 
cartridge   cook-off   data    is    outlined.      (Author 


AD-407   918  Div.      22,    17 

(TISTP/AW)      OTS  price  $4.60 

Orexol    last,    of   Tech.,    Philadelphia.    Pa. 
A   STUDY    OF    THE   BREAK-UP    OF    SHAPED   CHARGE   JETS] 
by  Pel    Chi    Chou.    Harbant    S.    Sidhu,    aad   Richar|( 
lortiaer.    Apr   63,    39p.    DIT   Rept.    ao.    125   A 
Coatract    DA36   034ORD3672 

Uaclassified   report 

Oetcriptors:  ('Shaped  charge  Jets.  Mathe- 
■atical  aodels),  (•Metals,  Viscoolattlelty) 
Viscosity,  lapact  shock,  Stresses,  Coapres- 
sive  properties.    Theory. 
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AO-408    127  Div.      22 

(TISTP/JKA)    OTS   price  |i.60 

Ceaeral    Electric   Co.,    Barllagtoa,    Vt. 
PROJECT    VULCAN   RESEARCH   AND    DEVELOPMENT. 
Progress   rept.    so.    39,    1    Feb  63-31    Mar   63. 
1   lay   63,    1v. 
Coatract   DA19   0200RD5A55 

Uaclassified   report 

Descriptors!      ("Aatlalrcraft   gaas,   Aatoaati; 
aeapeas),     ("Gaa   coapoaeats,   Aatlalrcraft    g 
Gua   auxiliary   equipaeat.    Feed   aechaaisas, 
sights,    Gaa   aouats,    Raage    tables,    Gaa   char 
Gases,    Caas,   Actaators. 


This   describes    the  work    perforaed    through    t 
period    1    Febraary   1963    to   31    March    1963.      T 
followlag    projects    aad    stadles    are   discuss 
(1)   Gua   Gas   Drive.       (2)    Gua   Gas   Drive   Spciag 


ed 


Starter.      (3)   laproved   Parts   Li fei      froat    t 
belts.       il)    Gaa   Coapoaeatsi      bolt    iasalatio 
bolt    body  aedl ficatiaa.       (5)    Boresightiag   a 
Ttrget    Study!      productloa   gaas.       (6)    Raage 
Firing    Records.       (Author) 
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AD-408  276     Div.   22 
(TISTP/RLG)  OTS  price  $6.60 

TRM  Coaputers  Co.,  Canoga  Park,  Calif. 
OPTIMUM  UTILIZATION  OF  COMPUTERS  AND  COMPUTING 
TECHNIQUES  IN  SHIPBOARD  WEAPONS  CONTROL  SYSTEMS. 
Interla  rept.  ao.  1. 
Jaaa  63,  1v.  M88  3U1 
BuWeps  ProJ.  RMIOOi 

Unclassified  report 

Descriptors:   (aPlre  coatrol  coapaters,  Shlp- 
borae),  ("Advanced  weapoas.  Fire  coatrol  sys- 
toas).  Digital  coaputers,  Staadardisatioa, 
Trigonoaetry ,  Filters,  Coapater  storage  de- 
vices. Analysis,  Prograaaing  (Coaputers). 

This  report  deals  with  preseat  aad  proposed 
shipboard  weapons  systeas  aad  ways  to  iaprove 
upon  these  systeas,  particularly  through  the 
use  of  digital  coaputers  and  coaputlng  techniques. 
With  the  Halted  tiae  available,  the  best 
approach  seeas  to  be  oae  of  a  broad  attack  oa 
several  fronts  rather  than  a  concentrated  effort 
oa  a  few  specific  techniques.   This  should  point 
oat  those  particular  areas  where  further  investi- 
gations should  be  concentrated.   (Author) 

AD-408  7^7     Div.   22 
(TISTE/OHD)  OTS  prle*  $5.60 

Picatinny  Arsenal,  Dover,  N.  J. 
DEVELOPMENT  OF  THE  XM88  ELECTRIC  PRIMER, 
by  Ruth  E.  Tresona.   Apr  63.  1v.'TR3067 

Unclassified  report   >' 

OescriptoTi!   ('Electric  priaers,  Environaeatal 
tests),  D' lay  circuits.  Point-detonating 
f Bias. 


d  delay  priaer, 

XM88,  was  developed 

T212E6  aad  PD, 
ers  were  functioa 
nt  teaperatures) 
onaentsl  conditioa- 
bjection  to  30,000 
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AD-i09  070     Div.   22,  17 
(TISTC/JBM)  OTS  price  $1.60 

Foreiga  Tech  Div,  Air  Force  Systeas  Coaaaad, 

Rright-Pattersoa  Air  Force  Base,  Ohio. 

BASES  FOR  CALCULATING  THE  BREAKING  OF  ROCKS  WITH 

AN  EXPLOSION, 

by  0.  E.  Vlasov  aad  S.  A.  Sairaov.  12  Mar  63,  18p. 

FTD  TT62  18i6         Uaclassifiad  report 

Traas.  froa  Osaevy  Rascheta  Drobleaiya  Gorayeh 
Perod  Vsryvoa,  Aa  SSSR  Institut  Gornogo  Dels  -  la 
A  A  Shochinskogo,  Moskva,  pp.  32^43,  1962. 

Descriptors:   ('Rock  (Geology),  Explosioas), 
(•Explosi ^as.  Rocks  (Geology).  (•Blast,  Rocks 
(Geology),  Models  (Siaulati on) ,  Electricity, 
Hydrodynaaics,  Electrical  equipaeat,  Explosion 
effects.  Charges  (Explosive),  Equatioas. 

The  results  are  presented  of  the  application  of 
the  electrohydrodyaaaic  analogy  aethod  in  solving 
s  nuaber  of  probleas  of  blastiag.   The  assuaptloas 
aade  perait  the  coastractioa  of  a  staple  aodel 
of  the  actioa  of  an  explosion  in  which  the  be- 
havior of  the  eavlreaaeat  after  the  explosion 
is  characterised  by  the  equatioas  of  hydre- 
dyaaaics.  (Author) 
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A»-i09  127 
(TISTB/rCI) 


OiT.   22.  3 
OTS  priea  $1.60 


Aircraft  Araaaaatt  lac..  Caekeyaville.  Hd. 

INVESTIGATION  OF  TELECABTIIOGE  DISSEMINATION 

TECHNIQUES. 

Qaartarly  pragrasi  rapt.  aa.  2,  1  Apr-30  Jaaa  63, 

by  r.  C.  LaTraba.  J.  B.  Habart  aad  R.  C.  Majar. 

Jaly  63,  18p.  lapt.  ao>.  ER3043A 

Caatraet  DA18  108AHC80 

Oaclatilflad  rapart 

Daaeriptarat   (*Cartrldgai,  Aerosol  geaeratari), 
Pewdars,  Naiilas,  Scattering,  Teitt,  Da«iga, 
Balllitica.  Sallds,  Tables,  Picturaa. 
laatraaaatatiaa. 

Pragrasa  ii  repartad  tor   the  fallo«iag  vark: 
(1)  NaxBle  deiiga  for  aatt  efficient  dlsieaiaa- 
tiaa.  (2)  Ballistic  tests.   (3)  Actaal  test 
firings  aad  iastraaeatatiaa  at  Aray  Cbeaical 
Ceater  (ACC)  test  facilities  for  Diaethyl  Nydro- 
gea  Pbespbite  aad  Egg  Albaala-Carbaa  Tetra- 
chlerida.   (Aatber) 


AD-^09  137     Di».   22,  20 
(TISTP/A«]  OTS  price  t1-60 

Peltaaa  lesearch  Labs..  Picatinny  Arseaal,  Dover, 

N.  J. 

■ANGE-ENEIGY  lELATIONS  FOR  PROTONS  AND  ALPHA 

PARTICLES  IN  VARIOUS  EXPLOSIVES. 

by  Joseph  Ceray,  Banrice  S.  Klrshenbaua,  and 

Roger  C.  Nichols.  Hay  63.  20p.  TR3070 

DA  PraJ.  503  05  021 

Unclassified  report 

Descriptors:   (*Radiatioa  daaage,  Explosive 
aaterials),  ("Explosive  aaterials,  Radiation 
daaage),  Eleaentary  particles.  Alpha  particles. 
Protons,  Penetration,  RDX,  HHZ ,  TNT,  PETN, 
Tetryl,  Lead  coapounds,  Mercary  coapounds, 
Falainates,  Asides.  Charged  particles,  Naclear 
particlea.  Tables. 

Differeatial  eaergy  loss  (Bev/ag 
(ag/sq  ca)  data  «ere  calculated 
diaa  eaergy  protoas  aad  alpha  pa 
followiag  eight  explosivest   RDX 
ylene  t rl ai t raai ae} ,  HBX  (eyelet 
tetraait raaiae) ,  TNT  (2.4,6-trin 
PETN  (pentaerythri tol  tetraaitra 
(2,i;,6-t  rinit  rophenyl  aethyl  ait 
styphaate.  aercury  fulainate,  an 
The  Mell-kaowa  Bethe  theory  was 
establishing  the  protea  ranges, 
protoa  differential  eaergy  loss 
ical  coaputatioas  were  Hsed  to  e 
stopping  nuaber  versus  energy  cu 
eleaentS'  hydrogen,  carbon,  nitro 
aad  lead  betweea  20  Kev  and  25  B 
carves,  aolecular  stopping  nuabe 
lated.   The  alpha-particle  range 
froa  the  established  protoa  rang 


AD-409  274      Div.   22 
(TISTP/HSS)  OTS  price  $7.60 

Scripps  lastitatioa  of  Oceaaography ,  U.  of 

Calif. .  La  Jolla. 

MATER  NAVES  FROB  10.000-LB  HIGH-EXPLOSIVE 

CHARGES.   OPERATION  HYDRA  II-A. 

Fiaal  rapt., 

by  Mb.  G.  Van  Dora  aad  V.  S.  Boatgoaery. 

1  Juae  63.  76p.  Rept.  no.  63  20 

Contract  Nopr2216l5 

Unclassified  report 

Descriptors:   ('Explosioa  effects.  Water  aaves), 
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(*Mater  waves,  Explosioa  effects),  Hydrodyaaa- 
ics.  High-explosive  aaauaitioa.  Tests,  Depth 
charges.  Surface  burst,  Bechanical  waves. 
Gravity   Acceleratioa,  Beasareaeat. 
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AO-409  425     Div.   22 
(TISTA/PCR)  OTS  price  $3.60 

Frankford  Arsenal,  Philadelphia,  Pa. 

DEVELOPBENT  OF  VIBRATION  RESISTANT  PROPELLANTS 

FOR  THE  B91  PAD  CARTRIDGE.   INTEGRATED  BOLDED 

CHARGE. 

by  B.  E.  Levy.  J.  B.  Quialaa.  M.  Mhita  aad 

E.  F.  Vaa  Artsdalen.   Dec  62,  31p. 

FA  Rept.  no.  R1663     Uaclassified  report 

Descriptors:   (•Cartridges  (PAD),  Propel laats) , 
RDX.  Vibratioa.  Teaperature,  Stability,  Boadiag, 
Boldiag,  Cellulose  acetates.  Ballistics,  Tests, 
Shock  resistaace. 
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AD-409  456 


Div. 


22.  9.  2.  25. 
12.  13 
(TISTP/JEA)  OTS  price  $8.60 

Space  Teehaelegy  Labs.  Inc.,  Redondo  Beach, 

Calif. 

THE  DEVELOPBENT  OF  RECIPROCITY  PROCEDURES  FOR 

UTILIZING  DATA  FROM  UNDERGROUND  EXPLOSION  TESTS. 

Final  rept.. 

by  R.  E.  Hutton.  S.  Y.  Yu.  and  Y.  C.  Fuag. 

Bay  63.  86p. 

Coatract  AF29  601  5132.  ProJ .  1080,  Task  108007 

AFSMC  TDR63  26         Uaclassified  report 

Descriptors:   ('Uaderground  explosions.  Nave 
transaissioa) ,  ('Uadergrouad  structures,  Bis- 
alignaent),  ('Explosion  effects.  Underground 
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structures),  (•Nuaerical  aethods  aad  proce^lres, 
Explosioa  effects).  Motion,  Loading  (Mechanics), 
Prograaaiag  (Coaputers),  Measureaeat,  Presjare, 
lastruaentatioa.  Errors,  Checkout  procedural, 
Surface  burst.  Military  facilities,  Hardeajtg. 
Shock  waves,  Oeforaatioa,  Digital  coaputers. 
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AD-409  471      Div.   22.  8 
(TISTE/OHO)  OTS  price .11.60 

Laboratories  for  Research  aad  Developaeat, 

Fraaklia  last..  Philadelphia,  Pa. 

HERO  SUPPORTING  STUDIES. 

Hoathly  progress  rept.  ao.  9. 

by  Noraaa  P.  Fauace  and  Paul  F.  Bohrbach.  Ha 

Up.  P  B1980  9 

Coatract  N178  810;^ 

Uaclassified  report 
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AD-409  495     DIt.  ii■^ 
(TISTM/HS)  OTS  price  $4.60 

Beckaan  and  Whitley.  Inc..  Saa  Carlos,  CalifJ 
FURTHER  STUDIES  IN  THE  BEHAVIOR  OF  LIGHT  WBIMT 
PERSONNEL  ARMOR  MATERIALS. 
Fiaal  rept., 

by  J.  W.  Corcoraa  aad  J.  M.  Kelly.  30  Not  62j  1t. 
Contract  DA19  1290M1574.  ProJ.  7  80  05  001 

-Uaclassified  report 

Descriptors:   ("Body  araor.  Teraiaal  ballii  :ics), 
Steel,  TitaaiuB  alloys.  '; 

A  series  of  tests  was  carried  oat  to  provide 
laforaation  on  the  behavior  of  projectiles  i 
pscting  two  types  of  araor  aaterials  at  oblidhe 
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aad  Boraal  iacideace  ia  the  velocity  raage  1000 
ft/sec  to  4000  ft/sec.   The  araor  aaterials  were 
a  titaaiua  alloy  aud  a  high  test  steel  and  the 
projectiles  used  were  high  tensile  steel  cylin- 
ders.  The  report  includes  the  results  of  tests 
to  deteraine  the  yield  characteristics  of  the 
araor  at  high  straia  rates.   (Author) 


AD-409  527 
(TISTE/OHD) 


Div.   22 
OTS  price  $7.60 


(EVALUATIONS 


Laboratories  for  Research  and  Oevelopaent.  Fraak- 
lia last.,  Philadelphia,  Pa. 
PRECISION  RF  SENSITIVITY  STUDIES. 
OF  MARK  1  MOO  0  SQUIB  AND  MARK  2  HOD  0  IGNITION 
ELEMENT) . 

Fiaal  rept..  23  Jan  61-13  Aug  62, 
by  Paul  F.  Mohrbach,  Robert  F.  Wood  and  Noraaa  P. 
Faunce.  15  Aug  62.  1t.  Rept.  no.  F  B1805 
Coatract  N178  8730 

Unclassified  report 
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AD-409  574 
(TISTP/AW) 


Div.   22,  8  r 
OTS  price  $2.6o! 


BJorksten  Research  Labs.,  Inc.,  Hadisoa,  Wis. 

AN  INDUCTIVELY  COUPLED  FILTER  PROVIDING  COHPLETE 

RF  SHIELDING  OF  AN  ELECTROEXPLOSIVE  DEVICE, 

by  Dale  G.  Holinbeck.   Hay  63,  23p. 

Contract  AF29  601  5358.  ProJ.  5791.  Task  579111 

RTD  TDR63  3005 

Uaclassified  report 

Descriptors:   ("Explosives  iBitiators,  Radio- 
frequency  filters).  (•Radiof reqaeaey  filters. 
Explosives  iaitiators),  Electroaagaetic  shield- 
lag,  Radiof requeacy  palses,  Traasf oraers,  Ex- 
ploding wires. 

A  filter  is  described  which  will  protect  an  elec- 
troexplosive  device  froa  RF  hazards  by  coaplete- 
ly  enclosing  the  electroexplosive  device  within 
a  aetallic  shield  that  has  bo  opeaiags  or  leads 
passiag  through.   lateatloaal  firiag  is  accoa- 
plished  by  iaductive  coupliag  throagh  the  shield. 
Experiaeatal  power  attenuation  vs.  frequency 
curves  and  the  delivered  iatentioaal  firing  energy 
of  a  filter  of  practical  size  aad  weight  are 
presented.   (Author) 


lis 


DivUlon  22  -  ORDNANCE 

AD->i09  828  Oif.      22.    25 

(TISTP/AM)    OTS  prie*  $2.60 

Nigh   Valecitjr   Lab.,    U.    of  Utttk,   Salt   Lake  Citj. 

ClATCaiNC  AND   PCNSTKATION. 

Qaartarly   pragraa  prograaa    rapt.    ae.    A,    1   Apr* 

30  Jaaa  63, 

by  I.  I>.  Palaar.   30  Jaaa  63,  22p. 

Caatraet  AFOi  69i  259 

Uaelaasifiad  raport 

Oaaeriptarat   ("Cratariag,  Thaory)  ,  (*faaatra*- 
ttaa,  Thaarx)  ,  Haatiag,  Eaargjr,  Nyparralacity 
prajaetilas,  llaataraaaat,  lastraMaatatiaa, 
Propagatiaa,  Sbaek  wavaa,  Frlatiaa,  Matariala, 
lapaet  ihoek. 

Caaaral  tbaaratiaal  aadala  •t   tha  babavlar  af 
thick  targatt  aa4  aaa-  aad  tva-layar  tbia  targets 
uBdar  bjparvaloeity  lapaet  ara  datralapad.   Prog- 
rati  ii  raportad  ia  aaargy  partitloalag  la  la- 
pact,  traasiaat  aaaiMraaeatt  la  eratarlag,  aava 
aatlaa  la  lapaet,  aatarlal  prapartlat,  aad  era- 
tarlag aad  paaatratlaa.   (Aatbor) 


AD-^09  852      Oiv.   22.  25 
(TISTP/JEA)  OTS  prlca  fl . 60 

Naval  Ordaaaea  Lab..  Vhlta  Oak.  Md. 

N0NLIN£AS  BUDGE  FOI  lEASUIlNG  ELECTROTHERMAL 

CHARACTERISTICS  OF  BRI06EHIRSS. 

by  Loalt  A.  Roiaatbal.  Jaaa  63.  19p. 

NOL  1162  205  Oaclasslfiad  raport 

Oaaarlptarst   (•Klaatric  brldgaa.  Explodlag 
■Iras),  (•Kxpladlag  wlras,  Tbaraal  caadactl*- 
ity),  Oiffaraatial  aqaatioas.  Hast  traasfar, 
Pbasa  sbiftars.  lastraaaatatiaa,  Raslstaaca 
( Elactrlcal) .  Clactrlcal  propartlas.  Electric 
Igaitars.  Bxplaslva  ialtlatars.  Elactrlc  car- 
raats,  Aaplitada  aadalatloa.  Noallaaar  systaas. 


Tha  aaasaraaaat  of  tba  tbaraal  ti 
tba  haat  lass  facter  of  a  bridga« 
aaplitada  aad  pbasa  shift  of  tha 
gaaaratad  la  It  by  a  slaasoidal  c 
shows  feasible.  The  theory  aad  m 
baea  presaatad  aad  aa  electreaic 
•as  ballt  far  the  SMasareaaats  ha 
aad  detailed.  The  aa«  lastraaaat 
celeratas  tha  aeasareaeats  of  tha 
coBStaat  aad  the  beat  less  factor 
aeat  alll  be  partlcalarly  asafal 
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(Author/ 
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AD-^09  855      Div,   22,  12,  9 
(TISTP/VGH)  OTS  price  $2.60 

Ballistics  Research  Labs.,  Aberdeen  Prevlag 

Ground.  Id. 

A  SOLUTION  OF  THE  GODDARO  PROBLEM, 

by  Boris  Garflakal.  Jaa  63,  31p. 

ProJ.  1 1010501 A003 

BRL  Rept.  ao.  119A     Onclasslfied  report 

Descrlptorsi   (*Reckets,  Interior  ballistics), 
(•Rocket  aetort,  Thrast),  Flight  paths,  Atceat 
trajectories.  Rocket  trajectories,  Equatieas, 
Matkeaatieal  aaalysis,  Naaarical  aaalysls. 
Drag,  Motioa. 

Tke  problea  of  optiaiaiag  the  thrast  af  a  verti- 
cally aseeadlag  rocket  Is  solved  kere  ander  tke 
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AD-409  931      Dlv.   22 
(TISTP/AM)   OTS  price  $2.  60 

Fraakfard  Arsenal,  Pki ladelphla ,  Pa. 

DEVELOPMENT  AND  ENGINEERING  TEST  OF  NEN  COOL 

BURNING  EXTRUDED  AND  ROLLED  BALL  TYPE  PROPELLANTS 

FOI  20MM  AIRCRAFT  AMMUNITION, 

by  A.  Victor  Nardi.   Feb  62,  2^p. 

DA  ProJ .  50A  05  029 

FA  Rept.  R1613  Oaclasslfied  report 

Descriptors:   ('Aircraft  aaaunltlon,  Aaaunition 
propel lantt)  ,  ('Propel Isnts ,  Aircraft  aaaaal- 
tioa),  Extrusioa,  Priaers,  Erosion. 
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tion  characterittles  the  aew 

d  cool  burning  propellants 

in  Cartridge,  Ball,  20aa, 

laer  are  greatly  superior  to 

and  are  tuperior  to  the 

d  single  base  cool  burning 

Propellants  CR778''  and 

eet  all  tke  requireaents  for 

itlon.   Mlth  respect  to  ero- 

s  the  new  double  base  rolled 

^8,  in  Cartridge,  Ball,  20Da, 

1  priaer  is  superior  to  the 

Uant  MC870.   PropeUant  X20A8 

1  the  requireaents  for  20aa 

The  new  priaer  FAT27E1  offert 

veaent  in  the  baUittic  charac- 

■aunition  with  retpect  to  high 

firings.   Priaer  FAT27E1 

1  the  requireaents  for  20aa 

(Author) 

AD-i09  970      Div.   22 
(TISTP/AM)   OTS  price  $5.60 

Fraakford  Arsenal,  Phi Isdelphia .  Pa. 

A  NEN  METHOD  OF  IGNITION  DEVELOPED  FOR  RECOILLESS 

GUNS  FIRING  FIN-STABILIZED  PROJECTILES, 

by  A.  Leviae.  Dec  62,  ^7p. 

DA  ProJ.  502  01  008 

FA  Rept.  no.  RI63O     Uaclastified  report 

Detcriptors:   ('Receillets  guas,  Igaition  sys- 

teas),  (*Fin-ttabi 1 i sed  aaaunition,  Recoilless 
guns).  Expletive  trains.  Ignition,  Detonatort, 
Aaaunition  propellaats,  laterior  ballistics, 
Projectiles,  Staadardixat ioa. 
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priaciples  of  uaifora  igaition  foraalated  for 
ial  types  of  reeoillett  weapons  have  beea  ap- 
d  to  recoilless  weapons  firing  f ia-tt abi 1 i zed 
ectiles.   A  aew  igaitioa  systea,  has  been 
loped  for  these  weapons.   Better  uaiforai- 
la  chaaber  pressares  aad  aussle  velocities 
beea  obtaiaed  at  aabient  teaperatare  when 
new  ignition  systea  has  beea  used  to  fire  tke 
a  H67  recoilless  gaa,  as  coapared  with  the 
istic  results  obtaiaed  with  the  previous 
tion  systea.   (Author) 
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PERSONNEL  AND  TRAINING  -  Division  23 
PHOTOGRAPHY  AND  OTHER  ltEPRODUCTK)N  PROCESSES  -  Division  24 


23.    PERSONNEL  AND  TRAINING 


AD-i08   105  Div.      23 

(TISTB/HS)    OTS   price  $1 . 


60 


Harvard  U.  Graduate  School  of  Edueatlea, 

Caabridge.  Mats. 

STUDIES  IN  CAREER  DEVELOPMENT. 

Piaal  techaical  rept., 

by  David  V.  Tiedeaaa.  U  May  63,  17p. 

Ceatracts  NoBrl86631  aad  N5ori07669 

UBclasslfied  report 

Report  OB  Research. 

Deseripterst   (*BdacatieB,  Aaalysia), 
Bibliographies. 


AD-i08  681 
(TISTB/AAR) 


Div.   23 
OTS  price  $6.60 


Naval  Traialag  Device  Center,  Pert  Mashingta^. 

H.  T. 

DEVICES   UNDER   DEVELOPMENT   TRAINING   DEVICE 

CDIDE    (SUPPLEMENT). 

■ay   63.    1v. 

NTDC  NAVEXOS  P530  2S1Ri)  CPN^i  SI 

Uaclatsifled  report 

Descriptors:   ('Training  devices,  Prodaett|i|B) , 
MeapoB  systeas,  Helicopters,  Photographic 
eqalpaeat,  Fila  protectors,  lastraaent  dlajUs, 
Coaputers,  Electronic  eqalpaeat,  DecontaaiM>- 
tiea.  Radar  equipaent.  Sonar  eqalpaent. 


AD-409  038     Dlv.   23,  12 
(TISTP/FR)  OTS  price  $1.10 

Foreiga  Tech.  Dtv.,  Air  Force  Systeas  Coaaa 

■right-PattersoB  Air  Feree  Base,  Ohio. 

ROCKET  TESTERS, 

by  N.  Gorbachev.  23  Apr  63,  8p. 

FTD  Rept.  BO.  TT63  51     Unclassified  reporll 

Trans,  froa  Krasaaya  Zvesda,  p.  2,  15  July  1r^62. 

Descriptors]   ('Professioaal  parsoaael. 
Rockets). 


AD-A09  585      Div.   23 
(TISTP/HA)   OTS  price  $1.60 

6570th  Aerospace  Medical  Research  Lab..  Aer 

■edlcal  Div..  Mright-Pattersoa  Air  Force  Ba 

Ohio. 

THE  CHECKOUT  AND  MAINTENANCE  (CAM)  TRAINER. 

by  Eugeae  R.  Hall.  May  63.  12p. 

Contract  AF33  616  7584.  ProJ.  1710.  Task  171 

AMRL  MP35 

Uaclassifled  report 

Descriptors:   ('Traialag  devices,  Maiateai 
equipaent).  ('Electronics.  Maiateaaace  eq 
aeat;.  ('Maiateaaace  eqalpaeat.  Training 
devices),  Traiaiag,  Reaction  (Ptyckology) 
cisloa  aakiag,  Coaputers,  Perforaeare  »•« 
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24.    PHOTOOtAPHY  AND  OTHER 
REPRODUCTION  PROCESSES 

AD-408  660     Div.   2^,  12 
(TISTP/AM)  OTS  price  $3.60 

Ballistic  Retearch  Labt.,  Aberdeea  Provlag 

Ground,  Md. 

CALIBRATION   OF   PC-1000   CAMERAS   BT   MEANS   OF   STAR 

PHOTOGRAPHY, 

by  Myron  M.  Lawreace.  Apr  63.  38p. 

ProJ.  1M222901A215 

BRL  Meao.  rept.  ao.  I468 

Oaclatsifled  report 

Deserlptorst   (*Optlcal  traeking.  Satellites 
(Artificial)),  ('AstroBoalcal  eaaeras,  Call- 
bratloa),  Stars.  Least  squares  aethod.  Leases. 
DlstortloB,  lastraaeatatioB.  Photograaaetry, 
Star  trackers.  Positioa  fiadiag. 

Callbratloa  of  three  PC-1000  eaaeras  wet  per- 
foraed  utilixiBg  approxlaate  seaith  expotnret  of 
ttart.   The  calibration  coatlttt  of  deteraiaiag 
the  focal  length,  priaclpal  poiat,  and  leat  dit- 
tortloa  of  each  caaera  aad  corretpoadiag  etti- 
aatet  of  prAcitioa  derived  froa  a  rigorout  least 
squsres  solatioB.   Field  work  aad  data  redaetioa 
procedares  are  described.   Graphical  preseatatloa 
of  leas  distortloB  aad  a  diseassloa  of  the 
results  are  incladed.   (Aatbor) 


AD-i09  916     DlT.  U,    33 
(TISTP/MA)  OTS  price  $15.00 

Aray  Eagiaeer  Materways  Experiaent  Station, 

Vicksburg,  Miss. 

FORECASTING  TRAFFICABILITY  OF  SOILS.   AIRPHOTO 

APPROACH, 

by  A.  A.  Rala.  M.  E.  Grabaa  Bad  R.  D.  Miles. 

Juae  63.  1v.  Rept.  6,  v.  1 

AEHES  TM  3  331         Unclassified  report 

Descriptors:   ('Photo  iaterpretatloa.  Soils), 
('Soils.  Traff  icablUty) .  Aerial  photography, 
TarrBla,  Saow  vehicles.  Tractors,  Tanks 
(Coabat  vehicles).  Cargo  vehicles.  Erosioa, 
Draiaaga. 

Tk*  study  reported  hereia  is  part  of  a  coapre- 
heaslve  effort,  begua  in  1949.  to  develop  tech- 
niques for  estiaatiag  the  traff icabi lity  of  toll 
by  reaote  aeans.   It  is  devoted  specifically  to 
developaeat  of  techniques  for  analysing  and  inter- 
preting vertical  aerial  photographs  for  toll 
traff icabillty  purpotet.   To  provide  a  batls  for 
thii  study,  airphoto  and  soil  traff icabi llty  data 
were  collected  over  a  period  of  several  years 
froa  33  huaid-eliaate  states  aad  2  arid-cliaate 
states  In  the  United  States.   This  report  de- 
scribes the  principles  and  procedures  of  air- 
photo interpretation  required  to  estlaate  the 
traff icabillty  of  soils.  a»d  suaaarises  data  re- 
ported previously  la  sappleaental  reports  in  a 
fora  tuitable  for  use  by  pertonnel  engaged  in 
Birphoto-traff icabillty  analytet.   Soil  factort. 
tlope  factors,  aad  obstacle  factors,  all  perti- 
nent to  terrain  traff icabi li ty,  are  discutted. 
Terrain  it  classified  into  various  representative 
laadscapes  which  are  fully  described  in  regard 
to  regional  drainage,  topography,  local  erosion, 
natural  vagetatioa,  cultural  practices,  parent 
aatarlal,  toil  profile,  aad  traff icabi lity  and 
erott-couBtry  aoveaeat  character i ttiet .   Pro- 
ceduret  for  airphoto  analytlt  of  traff icBbl lity 
are  rigidly  defined,  and  an  exaaple  of  photo  ia- 
terpretation  it  given.   (Author) 


115 


Division  25  -  PHYSICS 
25.   PHYSICS 


AD-407  701 
(TlSTP/rt) 


DiT.   25 
OTS  prle«  $10.50 


Illiaolt  U. ,  eaglatvriBg  Expariavat  Statloa, 

Drbaaa. 

■ICIOMAVe  INVESTIGATION  OF  ELECTIICALLY  OKIVEN 

SHOCK  MAVES  IN  CASES, 

by  J.  Garardo,  C.  D.  Haadrieki,  Jr.,  aad  L. 

Golditaia.  Mar  63,  126p.  Sli 

Ceatract  AFI?  60i  7473,  ProJ.  563A 

AFCIL  63  123 

Oaclatfifiad  raport 

Oaieriptors:   ('Shack  waTaa,  Maasaraaaat) . 
(•Sbaek  tabas,  Daslga}.  Dasiga,  Gatat,  Valoclty, 
Cat  loaisatiaa,  Haafaraaaat.  Dopplar  affact, 
■lerawaTai.  flasaa  phyilcs. 


Tha  applleatioa  af  alerawava  lataraet 
gataoai  plaiaa*  to  tha  ttady  of  alact 
drivaa  shock  wavas  ia  taart  gatat  and 
plataas  is  dlscatsad.  Tha  alcrowaTa 
Hsed  ia  this  work  iaeladai  (1)  phasa 
raioaaat  praba  aathods  of  aaasariag  a 
daatitias  ia  tha  shock  Mara.  (2)  Oopp 
qaeacy  shift  of  a  aicrowava  sigaal  ra 
tha  shock  Hava  plasaa  which  aaablas  o 
ara  tha  valocity  of  propagatioa  of  sh 
aad  (3)  radiaaatar  aaasaraaaats  of  th 
poMor  radlatad  by  tha  shock  wave  plas 
aicranafa  fraqaaacy  raaga.  Tha  aicro 
araaaats  vara  sapplaaaatad  by  obsarva 
tha  visibla  light  aaittad  froa  tha  sh 
aad  by  veltaga  iadacad  sigaals  oa  saa 
probas  placed  ia  tha  path  of  tha  prop 
shack  wavas.  Tha  iarastigatad  shock 
la  tha  Mach  4  to  Maeh  U  velocity  raa 
prodacad  ia  aaoa  aad  argoa  gasas  at  p 
froa  0.1  to  5  aa  Hg.  Tha  shock  waves 
iaitiatad  by  passiag  aa  iateasa  elect 
charge  carreat  throagh  a  portioa  of  t 
filliag  tha  shock  taba.   Uathor) 
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A0-i07  706     Dlv.   25 
(TISTP/AM)   OTS  price  $1.60 

Eaaaaaal  Coll..  letearch  Laagaaga  Caater, 

Bostoa,  Mass. 

CHINESE  (MAINLAND)  SCIENCE  AND  TECHNOLOGY 

JOUBNALS.  TABLE  OF  CONTENTS, 

by  N.  H.  Ng  aad  ad.  by  Sister  Maria-Margarita. 

Jaa  63.  18p.  Rapt.  ao.  Mechaaics  1 

Coatraer  AF19  604  8505 

Daclassified  report 

Descriptors:  ("Abstracts),  Stresses,  Fluid 
flow.  Materials,  Deforaatioa,  Hydrostatics, 
Mechaaics. 


*0-407  711      Dlv.   25.  17,  30,  U 
(TISTM/OON)  OTS  price  $1.10 

Uppsala  U. ,  Swadea. 

B^SEARCH  ON  PHASES  CONTAINING  TRANSITION  METALS 

AND  NON-METALS. 

Fiaal  tachaical  rapt.,  1  Jaa  58-31  Dec  62, 

by  Gaaaar  Hagg.  31  Dec  62,  6p. 

Coatract  AF61  052  40 

AFOSR  4733  Uaclasslfied  report 

Descriptors:   ("Borides,  Phase  studies), 
(•Sillcldes.  Phase  studies),  ('Phosphides, 
Phase  studies),  Crystals. 

This  report  deals  with  accurate  deteraiaatioas  of 
basic  properties  of  phases  ia  systeas  of  transi- 
tioa  aetals  aad  aoa-aetals.   These  studies  are 


aalaly  eoaflaed  te  the  berides,  silieidat  aad 
phosphides  of  traasitioa  aetals  froa  Groups  VI, 
VII  aad  VIII.   CoaipreheaslTe  aad  detailed  reviews 
of  the  biaary  traasitioa  aetal  borides,  sill- 
cldes aad  phesphides  have  beea  givaa  la  Techaical 
Notes  No.  13  aad  34.   The  preteat  raport  is 
therefore  coafiaed  to  geaeral  aspects  oaly, 
which  are  preseated  ia  two  aaia  paragraphs: 
'Phase  aaalyses'  aad  'Crystal  cheaistry'.   Soae 
farther  coaaeats  are  aade  ea  very  reeeat  results 
aot  iacladad  ia  the  Techaical  Notes  Beatioaad 
above.   (Aathor) 

A0-407  809     Biv.   25 
(TISTM/ODN)  OTS  price  $4.60 

Staaferd  Research  last.,  Mealo  Park,  Calif. 
INVESTIGATION  OF  SOLID  STATE  ELECTROLYTE. 
Fiaal  rapt., 
by  H.  J.  Fredricks.  F.  J.  Keaashea.  D.  S. 

Blooa,  aad  A.  B.  Scott.   4  Feb  63.  44P. 
Coatract  AF19  604  7231,  ProJ.  5620{  SRI  ProJ. 
PAU3225.  Task  562001 
AFCRL  63  74  Uaclasslfied  repart 


s.  lateraetall ie 
oapouads.  Seal- 
,  Aatiaoay  al- 
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,  Crystals, 
p  I  eleaeats, 
eleaeats,  Group 
.  Croup  VI  ele- 
agle  crystals, 
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rature  research, 
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Deacriptorai   ('Seaicoadactor 

coapouads),  (*Iateraetal 1 Ic  c 

coadactars),  ('Galliua  alloys 

leys).  ('Aatiaoay  allays.  Gal 

Electrical  properties.  Solids 

Crystal  lattice  defects,  Grou 

Croup  II  eleaeats.  Creep  III 

IV  eleaeats.  Creep  V  eleaeats 

Beats,  Creep  VII  eleaeats.  Si 

laparitiet,  Aaaalysit,  Potass 

Chlorides,  Lead,  Reviews,  Oif 

feet,  Measareaeat,  High-teape 

lesistaace  (Electrical),  Sola 

trolytet,  leas. 

This  iavestigatioa  coaeeraed  the  ro 

fectioas  ia  solids,  particularly  th 
betweea  various  types  of  cheaical  d 
taeea  cheaical  defects  aad  crystal 
seaicoadactors.  Oae  part  of  the  st 
theoretical  aaalysis  of  substitueat 
eleaeats  ia  coapouads  of  eleaeats  o 
aad  V.  Ia  this  work  the  electrical 
of  CaSb  with  Sa  as  substitueat  were 
froa  theraodyaaaic  aad  other  coasid 
Aaother  part  of  the  iavestigat ion  c 
diffusioa  of  Pb(-»^-t-)  ioas  ia  siagle 
over  the  teaperature  range  of  200  t 
this  study  radioactive  tracers  were 
coastaats  for  tha  diffusioa  equatio 
ECl  were  deteraiaed.  The  results  s 
theory  that  diffusioa  occurs  by  aob 
vacaacy  coaplexes.  Fiaally,  an  ext 
tare  survey  of  coapouads  of  eleaent 
I-VII,  II-VI,  III-V  Groups  and  of  t 
eleaeats  was  uadertakea  aad  publish 
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ed.  (Author) 


AD-407  826      Oiv.   25 
(TISTP/RLG)   OTS  price  $1.60 

Ceaeral  Electric  Co.,  Scheaectady,  N.  Y. 
SINGLE-CRYSTAL  THERMIONIC  CONVERTER  STUDIES, 
by  H.  F.  Hebster.  May  63,  12p.  Scleatific  rapt, 
ao.  3 

Coatract  AF19  604  8424,  PreJ.  8659,  Task  865902 
AFCRL  63  452 

Uaclasslfied  report 

Deserlptorsi   ('Theraioaic  coaverters,  Siagle 
crystals),  ('Theraioaic  eaissioa.  Surface 
properties),  Tuagstea,  Aaodes  (Electrolytic 
cells).  Cathodes  (Electrolytic  cell),  Coastruc- 
tioa,  Pewe.r.  Cesiua,  Pressure,  Crystal  struc- 
ture. Models  (Siaulat ioa) ,  Density,  Electroa 
aicroscopy,  Moaoaolecular  filas,  Atoaic 
structures. 


(litter  is  aade  ef  a  siagle  crystal  of  taagstai 
akich  has  beea  eat  te  expose  16  square  ceatisi^ 
stars  ef  110  tarfaee.   Oetaila  of  the  cathada 
isrface  preparatiea,  aaode  coastract ioa,  aad 
isseably  techaiqaes  are  preseated  aloag  with 
leae  operatiag  eharaeteristies  froa  the  firat 
iiccessful  ruB.   The  oatpat  pewer  was  aot  as 
large  as  expected.   A  secoad  raa  followiag  rt- 
^rocessiag  deaonstrated  iaproved  perforaaace 
particularly  at  low  cesiua  pressures.   (Aathatf) 


AD-407  885     Div.   25   . 
(TISTP/JAB)  OTS  price  $4.60 

larry  Oiaaoad  Labs.,  Mashiagtoa,  D.  C. 
ELECTROMAGNETIC  PROPERTIES  OF  PLASMAS. 
24  Feb  61,  41p. 
IDL  PB4  0  03  5         Uaclassified  report 


Deserlptorsi   ('Plasaa  physics,  Electroaagae|t,ic 
properties).  Shock  tabes.  Shock  waves. 
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A  theraioaic  coavertar  is  described  ia  which  the 
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A»-407   886  Div.       25 

(TISTE/CAB)    OTS    price   11.60 

Ptlytechaic    last,    of   Brooklya,    N.    Y. 

INVESTIGATION    OF    PLATES   AND    SHELLS   UNDER    EXTER|l(AL 

LOADING  AND    ELEVATED   TEMPERATURES. 

riial    rapt,    for    1962, 

ky  Joseph  Keapaer.    Apr    63,    Up.    PIBAL  Rapt. 

■•.   664 

Crsat  ArOSK62  200 

iroSR  4706  Uaclassified  report 

Descriptors:   ('Structurel  shells,  Loadiag 
(Mechaaics)),  ('Metel  pletes,  Loadiag  (Mechii 
ics)),  ('Cyliadrical  bodies,  Deforaetiea) , 
Heaispherical  shells,  Loed  distribatioa ,  Hei^, 
Teaperature,  Deflectioa,  Dynaaics,  Stresses, 
Structures,  Matheaatical  aaalysis,  Teasila 
properties. 
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work  oa  the  aaalysis  of  the  effects  of  eoacea- 
trated  loads  applied  to  relBforciag  fraaea  of 
fiaite  aad  iafiaitely  loag  circular  cyliadrical 
shells.   Chapter  V  discasses  the  results  obtaiaed 
froa  the  aaalysis  of  the  dyaaaie  rcspoase  of 
plastic  spharicBl  shells.   (Author) 

AD-407  917      Div.   25 
(TISTP/FR)  OTS  price  $8.60 

Carlyle  Bartoa  Lab.,  JohBS  Hopkias  U. .  Baltiaore. 

Md. 

A  FORMING  STUDY  OF  POINT-CONTACT  TUNNEL  DIODES. 

by  H.  J.  Lory.  May  63.  99p.  TR  AF  104 

Coatract  AF33  657  11029.  Task  403601 

Uaclassified  report 

Descriptors:   ('Taaael  diodes,  Productiou), 
Geraaaiaa,  Alaaiaua.  Eutectics,  Theraal  coa- 
ductivity.  Electrical  coaductaaca.  Electrical 
poteatial,  Theraoelectricity,  Electroas. 
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AD-407  926     Div.   25,  7 
(TISTE/JBM)  OTS  price  $1.60 

Geaeral  Electric  Co.,  SchoBectady,  N.  Y. 

EXPLORATORY  ENERGY  CONVERSION  STUDY  OF  PHOTON 

THERHIONICS. 

Quarterly  techaica-l  progress  rept.  no.  3, 

by  M.  D.  GibboBS.  May  63.  13p.  Rept.  ao.  R  635 

73 

Coatract  AF33  657  9202,  ProJ.  8173,  Task  817305 

18 

Uaclassified  report 

Descriptors:   ('Theraioaic  converter.  Photons). 
Vapors,  PhotoB  boabardnent.  Electrodes,  Tung- 
sten, Taatalua,  Absorption,  Waveguide  windows, 
Cesiua,  Sapphires,  Seals  (Stoppers),  Oxides, 
Ultraviolet  radiation,  Mercury  leaps,  Xenon, 
High  teaperature  research,  Experiaeatal  re- 
search, Experiaental  data.  Electric  potentials. 
Space  charges,  Flash  leaps.  Feasibility  studies, 
ExcitetioB. 

Research  was  continued  on  a  prograa  to  deteraine 
the  feasibility  of  eahancing  the  perforaaace  of 
the  cesiua  vapor  theraioaic  coavarter  by  photoa 
processes.   Two  experiaeatal  converters  designed 
specifically  to  keep  the  absorptioa  path  to  a 
aiaiaua  were  coapleted.   Five  rediation  sources 
were  tested  with  the  converters.   The  only  radia- 
tion source  that  produced  aa  effect  oa  the  coa- 
vertar operation  was  the  xenoa  flash  lanp,  be- 
caase  probably  the  radiatioa  Intensity  of  this 
leap  is  an  order  of  aagaitude  greater  than  the 
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•  tlicr  soarevs  ■••4.   It*  •ti*ot   la  tli«  ioi  rlek 

regl*B  it  to  e««t«  •  20-p«Te««t  laertas*  la  tha 
tkort-elreait  earraat.  whlla  la  tka  alactroa  rich 
raflioa  at  laast  oaa  ardar  of  raavaltada  chaafaa 
hava  baaa  obaarvad.   Howarar,  ia  tka  lattar 
ragioa,  tka  earraat  if  atlll  apaea-ekarga  lialtad. 
(Aatkor) 


Ai»-i07  932     Dif.   25 
(TISTP/rti)  OTS  prica  $8.60 

Pardaa  U. ,  Lafayatta,  lad. 
THI  DYNAMICS  OF  AN  ELASTIC  LINKAGK. 
bi  Albart  H.  Naabaaar,  Jr.   Jaaa  63,  84p. 

Oaalaaaifiad  rapart 

Daataral  tkasla. 

•aaariptarat   (*lad«,  Vibratiaa) .  (aMaekaaieal 
prapartias.  Sl«ttlcii.>,  Tkaary,  Oyaaaiaa.  Laad 
distribatior.  lotlos.  NiiB«  i«al  aaalrais. 
Partial  diff  raat:-   eaaat  oai,  Traa»rar«a- 
tiaa  (Katkaaatlca),  la^agr  ta,  Dlffaraaaa 
a^aatiaaa.  latriz  ale. wra.  frletlaa.  Irrara. 
Oaapiag,  Eaargy,  01gi;.al  eaapatara. 

Aa  tka  aparatiaaal  apaad  aad  aeaaracy  af  aaekla- 
ary  lacraasat,  tka  aatkad  af  rigid  kody  liakaga 
aaalyaii  faili  ta  ada^aataly  pradict  tka  dyaaaic 
bekaviar  af  tbe  aaabara.   At  a  raaalt  tka  axact 

patitioa  af  a  aaabar  at  aay  gitaa  tiaa  eaaaot  ba 
dataraiaad.   Aa  aaalytical  ttudy  af  tka  traat- 
varta  vibratlaaal  ebaraetarittiet  af  tka  alattic 
eaaaactiag  rod  ia  aa  ia-liaa  ilidar-craak 
aackaalaa  it  raportad.   A  aaa-llaaar  foartb 
ardar  partial  diffaraatial  aquatioa  for  tka 
traaavaraa  vlbratiea  af  tba  eaaaactiag  rod  kat 
baaa  darivad.  Tkla  aqaatiaa  «at  raduead  ta  a 
llaaar  fara  laralrlag  coafflclaatt  Mkick  vara 
faactiaat  of  tka  patitiaa  aaardiaata  oa  tka  cea- 
aaetiag  rad  aad  tlaa.   Tkla  llaaar  aqaatiaa  «aa 
aolvad  by  a  fialta  dlffaraaca  tekaaa  aa  aa  IBM 
7090  digital  caapatar.   (Aatkar^ 


AO-407  947     DIt.   25,  17 
(TISTP/HS)  OTS  prica  $1.60 

Foraiga  Taek.  Di».,  Air  Forca  Syttaat  Coaaaad. 

Mrigkt-PattartoB  Air  Forca  Bate,  Okio. 

ANGULAR  FEATURES  OF  THE  DISINTEGRATION  OF  METALS 

BY  ION  BEAMS. 

by  V.  A.  Molckaaaf  aad  V.  G.  Tel'kortkly. 

15  Apr  63,  15P. 

FTB  TT  63  326         Oaelaaaifiad  raport 

Traat.  froa  IxTaatiya  Afcadaaii  Naak  SSSR.  tariya 
flilckatkaya.  26|2.  pp.  1359-1365. 

Oaacrlptortt   (•Matala,  loa  baaaa) ,  Siagla 
cryatata,  Expariaaatal  data,  Surfaea  propar- 
tiat,  Aaitotropy,  X-ray  diffraction  aaalytit, 
Partielat. 

AO-407  956     Di».   25 
(TISTP/RLG)  OTS  prlea  #6.60 

Space  Selaaeaa  Lab..  Gaaeral  Electric  Co., 

Pkiladelpkia,  Pa. 

THEORETICAL   PERFORMANCE    FOR   MHO   GENERATORS 

UTILIZING   NON-EQUILIBRIUM    IONIZATION    IN    PURE 

ALKALI    METAL   VAPOR   SYSTEMS. 

by   F.    H,    Skair   aad   F.    Crittiaxie.      Jaa   63,    It. 

R62SD9A 

Coatract  AF33  657  8298 

Oaelaaalfied  raport 

Datcriptarat   (•Magaatokydrodynaalca.  Genera- 
lora) .  (•lealaatioB,  Theory).  (•Alkali  aetalt. 
Vaport).  Sabliaatioa,  Potattiua.  High 
teaparatara  rataarah,  Vapar  prattare,  Elac- 


troat,  Naalaar  erott  tactloai,  Magaetie 
fialdt,  Kqaatiaaa,  Reactor  peaar  daaalty, 
Electrical  coadactaaee.  Kleatroa  daatlty, 
Plataa  phyaiat. 

Each  aaaber  ..f  the  alkali  aetal  larita  hat  baea 
iavettigatad  to  deteraiae  tka  batt  tyitaa  for 

a  elated  cycle  MHO  goaarator  atilixlag  aagaeti- 
eally  iadaead  aaaaqail ibriaa  laaiaatlaa.   MHO 
geaerator  perferaaacet  kava  boea  aalealated  for 
oae-diaeatioaal  tteady  ttate  float  witk  coattaat 
Mack  aaaber  ia  akick  tka  diaar  eaaceatratlea  it 
aeglected.   Tko  calcalatioat  are  for  a  geaerator 
■itk  tegaented  electrodet.   Potattiaa  appeart 
ta  be  tke  bett  ekoi'ee  aaoag  tko  alkali  aetal 
terlet  for  a  1  aegawatt  geaerator  operatiag  at 
total  teaperataret  aear  1600  K  aad  total  prat- 
taret  around  20  ptia.   Tkit  ekolce  it  bated  apoa 
eeatidaratioat  of  tke  ealeulatad  geaerator  per- 
foraaace,  tke  vapor  prattare,  aad  tke  eqailibrlaa 
ceaeeatratioa  of  diaer  ia  tke  Taper.   Tke  ealca- 
latleat  tko«  tkat  tke  perferaaace  of  aa  HHD 
geaerator  atillsiag  a  aea-aqa 11 ibriaa  eeadltiaa 
af  tke  electroat  it  priaarily  deaiaated  by  tka 
alattic  electroa-aeatral  eollitloa  crata 
tectioa.   (Aatkor) 


AD-407  980 
(TISTP/RLG) 


DiT.   25,  9 
OTS  price  |1.60 


Air  Force  Caabridge  Retearck  Labt.,  Bedford,  Matt. 

PRELIMINARY  RESULTS  OF  DENSITY  MEASUREMENTS  FROM 

AN  AIR  FORCE  SATELLITE. 

■etearck  aote, 

by  J.  Meltaac,  H.  Pead,  aad  C.  Stergit.  Feb  63. 

12p. 

ProJ.  6690 

AFCRL  63  2^5 

UBClattified  report  . 

Oetcrlptorti   (•Ataotpkere,  Deatity),  (•Satel- 
litet  (Artificial),  Meatareaeat) ,  loaiiatioa 
gagat,  Experiaeatal  data,  Tkeory,  Krrera. 

Ataotpkerle  deatity  «ai  deteraiaed  froa  a  tiagly 
aounted  loaiiatioa  gaage  flowa  oa  aa  Air  Force 
tatellite.   lacluded  it  a  brief  deteriptioa  of 
tke  experiaeat  aad  theory  at  well  at  a  diteutiioa 
of  loae  of  tke  probleat  inTolred  in  perforalng 
tkete  aeatureaeatt.   Density  data  are  glraa  for 
the  altitude  range  of  370  to  iOO  ka  during  early 
aorning  kourt  for  the  two  dayi  17  aad  18  Juae 
1961.   Retultt  are  coaparad  witk  tkote  of  tke 
1961  roTited  U.S.  Standard  Ataatpkere.   (Aether) 


AD-407  984     OlT.   25 
(TISTP/RLG)  OTS  price  13.60 

General  Electric  Co.,  Scheaeetady,  N.  Y. 

RESEARCH  AND  DEVELOPMENT  TO  INVESTIGATE  THE 

MICROSTRUCTURE  OF  THE  INTERNAL  MAGNETIC  FIELD 

IN  FERRO-.  FERRI-,  AND  ANTIFERROMAGNETIC  SOLIDS. 

Pinal  rept . , 

by  D.  S.  Rodbell.  T.  H.  Moore,  aad  I.  S.  Jacobt. 

Apr  63.  28p. 

Contract  AF33  657  8462,  Proj.  7371,  Tatk  737103 

ASD  T0R63  208  Uaelattified  report 

Report  oa  Applied  Retearch  la  Electrical,  Elec- 
troalc,  and  Magnetic  Materials. 

Descriptors:   (•Magaetie  fields,  Microstrae- 
ture),  (•Magnetic  aaterials.  Solids).  Ferro- 
aagnetlc  aaterials.  Ferreaagaetisa,  Aati- 
ferroaagaatita.  Anitotropy.  Electroat.  Naclear 
tpins.  Nuclear  rasonaaca.  Crystals,  Gradoliaiua, 
Theraal  expansion.  Nickel,  Cobalt,  Copper 
alloys.  Cobalt  alloys.  Manganese  coapoands. 
Arsenides,  Iron  coapounds,  Oxides,  Lanthanua 
coapounds.  Ores.  Pressure. 
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10-407   985  DiT.      25.    9 

(TISTP/RLG)    OTS   price  $1.10 

teroaaatical   Researck  Associates    of    PriacatoB, 
R.   J. 

riEORETICAL   AND    EXPERIMENTAL   INVESTIGATIONS   OP 

THREE-DIMENSIONAL   VISCOUS   VORTEX   FLOWS. 

riaal    rapt.. 

hy  Coleaaa  daP.  Doaaldsoa,  Roger  0.  SaUlTaa, 

isd  Rickard  S.  Snedeker.   Feb  63,  4p. 

Csatract  AF49  638  255 

IFOSR  4619  Oaclasslfied  report 

Descriptors:   (•Vortices,  Reviews),  (•Fluid 
flow,  Experiaeatal  data).  Theory,  Viscosity, 
lacoaprossible  flow,  Laaiaar  flow,  TurbuleacH 
Velocity,  ABBlysis,  Teaperatara,  Pressare. 
Distrlbatioa. 
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AD-407  992      DIt.   25,  9 
TISTP/RLG)  OTS  price  $4.60 

Crtdu^ate  AereaaatieBl  Labt.,  Calif.  latt.  of 

Itch.,  Patadeaa. 

THE  BUCKLING   OF   THIN   MALLED   CIRCULAR    CTLINDRICML 

SHELLS    UNDER    COMBINED    AXIAL   COMPRESSION    AND 

BENDING, 

by  Floyd  R.  Stuart,   1963.  39p. 

Dnclatilfled  report 

Deteriptori:   (•Structurel  thellt.  Strettea) 
(*DeforaatloB,  Cylindrical  bodiet),  Experi- 
aeatal data.  CaaprettlTO  propertiet,  Matheaati 
eal  aaalytit.  Geoaetry,  Manufacturing  aethod^, 
Electroforaing,  Tetti,  Moaentt,  Tablet, 
Thicknett,  Meatureaent,  Materialt,  Loadlag 
(aeckaaict),  Photographt.  Feariar  BBalytia, 
Data. 

*■  experiaeatal  inreatigation  of  the  interBcti|4B 
tf  coabiaed  axial  coaprettion  and  bending 
Xretiet  on  the  buckling  of  cylindrical  thelli 
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PHYSICS  -  Division  25 

af  tiailar  geoaetry  aaa  carried  eat.   The  ahellt 
totted  were  aanufactured  by  a  copper  electro- 
foraing procett.   Thlt  aethod  of  fabrieatioa 
produced  thin  thellt  to  clote  geoaetrlc 
telerancet  without  the  utunl  teaat.   A  total  of 
16  backling  tettt  were  condacted.   The  retaltlng 
oxperiaentBl  iateractian  carve  iadlcatea  that 
tke  critical  buckllag  ttreit  Increaaet  witk 
lacreated  beading  aoaentt.   (Aatkor) 


AD-4O8  066     DiT.   25,  15 
(TISTA/GEC)  OTS  price  $1.60 


Redstone  Scientific  InforaatioB  Ceater,  Redstoae 

Arsenal,  Ala. 

ON  THE  DETERMINATION  OF  VERTICAL  SETTLING  OF  THE 

BOUNDARY  OF  A  HALF-SPACE  IN  THE  CASE  OF  PLANAR 

DEFORMATION  (A  DYNAMIC  PROBLEM), 

by  N.  M.  BorodackeT,  tr.  by  Heiarick  Beekert. 

6  Apr  63,  9p. 

RSIC  Rept.  BO.  9       Uaclastified  report 

Traat.  froa  IxTOttiya  Vyttkikh  Uchebnolkh,  Zave- 
deaii  Stro-ro  I  Arkhitekt,  6,  pp.  70-75,  1958. 

Detcriptort:   (•Def oraat ion.  Matheaatical  aaal- 
ytit), Stretiet,  Elatticity,  Theory,  Dyaaaics, 
lategral  traBsforat,  Vector  aaalytit.  Differea- 
tial  equatioBi. 


AD-408  095     Dlv.   25,  8 
(TISTP/MFA)  OTS  price  $2.60 

Vettinghouse  Electric  Corp.,  Baltiaore,  Md. 

DEVELOPMENT  OF  A  MILLIMETER  VAVE  MASER. 

Quarterly  progress  rept.  no.  3,  1  Dee  62- 

28  Feb  63. 

by  M.  E.  Hughes  and  R.  A.  Moore.  28  Feb  63,  It. 

Rept.  no.  1109C 

Contract  DA36  039tc90778.  ProJ.  AA051032 

Uaelattified  report 

Detcriptort!   (•Materi,  Milliaeter  waves). 
(■Aaplif iers,  Detiga).  Extreaely  high  fre- 
queacy.  Travel iag  w»ve  tubes,  Titaaiua  coa- 
pouads.  Oxides,  Magaetie  fields,  Ferritet, 
Dielectrics.  K  bead.  Feasibility  studies. 
Tests,  Low  teaperature  research,  Atteauatioa, 
Magaets,  Superconductivity,  Iron. 
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AD-408  102      Div.   23 
(TISTP/AAR)  OTS  price  |1.60 

RAND  Developaent  Corp.,  Cleveland,  Okio. 
RELATIVISTIC  SURFACE  DYNAMICS  OF  AN  ISOLATED 
MORLD  TUBE  OF  PERFECT  FLUID, 

by  Doainic  G.  B.  Edelea.  Juae  63,  13p.  RM3634PR 
Coatract  AF49  638  700 

Unclassified  report 


lit 


Division  25  -  PHYSICS 


vail*  prcblaat).  aatkaaatlet.  rfcy.ies.  ModcK. 
Cala.i...  ri.14,.  6«..try.  ■.thiMtl^.l     * 


■  ■•Ijrtls. 


Tfelc  MM 

ecatlaiila 
■atkcaati 
eoBcaraed 
appreprla 
aasaaa  tfe 
fUitf.  I 
tkat  tka 
rataltf  r 
■aaactsia 
leal  ■•<!• 
Italatad 
fall/  car 


raadaa  caastltatat  aaatkar  ataa  la  a 
g  lavaitifatlaa  af  tka  pkytlct  aad 
'!iff  ?!'•!'*  ralatUltr.   ■•,«.  ..  „. 

■Itk  tka  baaatary  valaai  wklck  ara 
ta  ta  tkaaa  eataalagleal  aadalt  «klek 
at  tka  aatarlal  aadlaa  li  a  parfaet 
a  tka  pait.  It  kas  aaaally  baaa  aiiaaad 
*«tlra  ipaea  it  flllad  by  tka  flald.  Tka 
•partad  kara  aaka  taek  aa  aaaaaptlaa 
ry  aad  proTlda  tka  baalt  far  a  easaalag- 
1  1«  wklek  tkara  ara  a  flalta  aaabar  of 
■•rid  tabas  af  flald  wklek  voald  kaaa- 
ratpaad  ta  falaxla*.  (Aatkar) 


AD-iOi  13i     DU.   25 
(TISTP/ILC)  OTS  prlaa  11.60 

I*m  last,  af  Hydrailla  laaMrak.  laaa  CltT 

«™'P2  ""OOMciEs  or  A  citcDLAi  crLiNoti  or 

riNITI   LSNGTH    IN   AN    INVISCID    rtUID 
riaal   rapt.,    pt.   3, 
by  I.   6.   Varaaek.      lay  63,    19p. 
Caatraet  Ilaar327101 

Daelaaalftad   rapart 

?!i,"!!*"!J      <*Cy»«'*'*"*    *•«»«••.    nbratlaa). 
i?^!*!?'    '^»»«»««ty).    FTa,aaaey.   Oafaraatlaa. 
rj!  f.    .!"•    '•J"**"^    ^^••rj,    Klaatla   tkaary. 
tlaitlclty,    Palyaaaiala.    Maaaataa.    latrlx  alga- 
bra,    rartial  dlffaraatial    aqiatlaaa.    I<|aatlaaa. 
•••aa    (Siraet.ral).    fal.alty,    Matlaa.    Daaalty. 
Spaclal    faaetlaaa.    latafratlai.   laargy. 
••ttralaaita. 

Tka  aataral    frafiaaalaa   af  vlbratlaa  abtaliad   by 

tka  atrlp-tkaary  pr*e»dara  ara  aaaparad  altk   tka 
»alaaa   givaa    by  a   aara  axaet    faraalattaa   af  tba 

rr*    /■;..*?   "?*•'    **•   •"•«*   •'  **•  r""ae«  •f 
tka    flald    la    laearparatad   praparly  lata   tka  rl- 

^fh^rr   -qaatlaa.      rar   tkla   parpaaa  tka    flanral 
vlbratlaa   af  a   aal fara  clrealar   cylladar   af 
flaiia  laagtk  aaa   aalaatad   far  atidy.      (Aatkar) 

AO-408   2(U  OlT.      25 

(TISTr/MSS)      OTS   prica  $1.60 

Dppaala   C.    (Saadaa). 

$2-!!V^^^°"    «F«CTS    IN   THI  ALTMNANT   ■OLtCOLAI 

OIBITAL   APMOXIIATION, 

by  Mllllaa  H.   Adaaa.    15   Nav   62,    9p.   TN  89 

Caatraet  AF  6l    052  351 

AIL   63    128 

Oaelaaalfiad   rapart 

Daaerlptarai      ('Ataale   arbltala.   Ilaetraa 
daaalty).   Naelaar  apfaa.    Matrix  algabra. 
FrabablUty.   Statiatlaal    faaetlaaa.    Gaaaa. 

Ilaatraaa. 

Dalag  a  daaalty  aatrlz   faraalattaa.    tka  alae- 
traale  earralatiaa   la  a   larga  ayataa  la   aaaly.ad 
far  a   aiaglat   atata.    aad   eaaparad  altk   tka  aa- 
prajaetad   alagla  dataralaaat.    (Aatkar) 

AD-i08    257  Dir.      25.    20 

(TISTP/rEI)    OTS   priea  12.60 

Uppsala  0.  (SMadaa) . 

SPIN  COHPONENT  ANALYSIS  OP  SINGLE  DETEIMINANT 

iio^"""*"*  Saiiki  aad  Kiaio  Obao.  30  Nov  62.  30p. 

Coatract  AF61  052  351 

AIL  63  129  Uaola.ilfiad  report 

Daicrlpiorii   ('Qaaataa  aackaalci.  Elactro- 
■agaatle  vavaa)  .  (•Eleetroaagaatic  wf». 
Paactloaal  aaalytis),  (•Elactrom.  «:o1b) 


raaetleat.  Tkaory.  Atoaa,  Holacala*.  SoUdi 
Polarltatioa.  Dataraiaaati.  Oparatort  (latka- 
aatlea).  Eaargy.  Groupg  (latkaaatict) 
Polyaoalals.  latagralt.  Atoaic  tpactrotcopy. 

Spla  eaapaaaata  lavolvad  la  a  ilagla  Slatar 
dataralaaat  aara  aaalysed.  Bakavlor  of  tka 
eaapaaaata  for  a  lyitaa  of  larga  aaabar  of 

partlclas  la  discataad.   (Aatkar) 

AO-iOB  juj     OlT,   25 
(TISTB/OON)   OTS  priea  $i.60 

Oklakaaa  Stata  U. .  Stillaatar. 

SOIPTION  KINETICS  FOR  STANNIC  OXIDE  CITSTALS 
■apt.  far  1  Bay  62-15  Jaa  63. 
by  J.  E.  Bart  aad  1.  E.  Kakaka.  Jaa  63,  i3p. 
Tackaieal  rapt.  aa.  2.  *    ' 

Caatraet  Naar2595  01,  PreJ.  NI015  222 

Oaelassifiad  rapart 

Dateriptarit   (-Tia  eaapaaada,  Oxidaa).  ("Pka- 

5!!!rf"i:**':  ^{"  "■P-—5.  CCka.i.irptia. 
leaetiaa  kiiatlea).  Law  teaparatar*  rasaarek 
Lew  praisare  raaaarek.  Crystali.  Taaparatara. 
Preasara.  Tkaary.  Batkaaatieal  aaalysi.. 
Taeaaa  apparataa.  Adsarptiaa. 


Tka  pkat 

aataral 

■taaaic 

aabiaati 

pewer  aa 

>var  tka 

peadeace 

pressure 

sisteat 

sarface 

ekaaiser 


aeeada 
aad  ar 
axide 
at  pr 

Bg  ta 
later 
of  pk 

aad  t 
■  itk  t 
trappi 
ptiaa. 


etire 
tiflci 
was  ia 
assare 
ataas 
val  be 
otocar 
eapera 
be  pro 
ag  9t 
(Aat 


bekaviar  af  a  aaabar  af 
al  eryatalliaa  spaciaaas  af 
Tostigated  la  rariaas  gasaaaa 
s  raaglag  fraa  10  ta  tba  -7tb 
pkerie  aad  at  teaperataraa 
tweea  90  aad  355  E.   Oa- 
reat  risa  aad  daeay  rates  aa 
tare  was  faaad  ta  be  eaa- 
dietlaas  af  a  aadal  ralatlag 
eleetraaa  aad  Elavleh-type 


AO-^08  339 
(TISTP/ILG) 


Dir.   25 
OTS  price  |i.60 


Polyaar  lesearek  last.,  0.  af  Bass   Aakarst 

LIGBT  SCATTEBING  STUDIES  OP  TBI  IMTEENAL  STBOC- 

TUBE  OP  FILBS  AND  FIBBBS, 

by  Barioa  B.  Ikodas  aad  Blekard  S.  Stala. 

Jaa  63,  1».  Ta56 

Oaelassifiad  rapart 

Oaserlptarsi   ('Palyaars,  Fllas).  ('Llgkt. 
Scatteriag).  Fibers  (Syatkatic),  Tkeory, 
Experiaental  data,  Pkotocrapbic  aaalysls 
Pkoiographs.  Pkotograpby.  Pbotoaaters, 
Pkotograpkic  aqaipaeat,  Beasareaeat.  Daasltr 
Crystal  straetara,  Aaisotrapy. 


Tk«  asa  af 

straetara  e 
described, 
pketograpki 
scatteriag 
asad  tecbai 
scatteriag 
aad  aatkoda 
acatteriag 
gaaaitlaa  a 
girea  far  d 
tiea  af  aap 
•stiaatlag 
(Aatkar) 

A0-i08  359 
(TISTB/EJH) 


ligkt 
f  pel 

Tkeo 
eally 
of  fi 
qaas 
of  be 

for 
f  rea 
ad  re 
etera 
erstr 
sliaa 


seat 

yerys 

ry  aa 
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las  a 
aad  p 
tk  fi 
separ 
daasi 
ids  a 
lag  a 
actar 
aad 


teria 
talli 
d  exp 
pboto 
re  do 
reoed 
las  a 
atiag 
ty  aa 
re  pr 
aiaxl 
a.  aa 
aalae 


fl  'ar 

ae  po 
eriae 

etri 
serib 
ares 
ad  fi 

coat 
d  ori 
opose 
al  aa 

ara 
tropy 


stadyiag  tka 
lyaar  filas  is 
atal  aatkods  for 
eally  stadiag  tba 
ad.   Curreatly 
for  aeasuriag  tka 
bars  are  described 
ribatioBS  to 
eatatioa  ketero- 
d.   Procedures  are 
d  biaxial  orieata- 
aetkods  for 

•t   straetara. 


Dl».   25,  30 
OTS  priea  $.50 


Air  Perce  Baterlala  Lab..  AaroBaatleal  Systeas 
Dl»    Brlgbt-Pattersoa  Air  Force  Base.  Ohio. 
ll^tl   C"TSTALLOGRAPHIC  AND  POHOEB  DATA  FOR  SOME 
SALTS  OF  PHTHALIC  ACID, 
Final  rapt..  Aag  62-Feb  63, 


PHYSICS  -  Division  25 


kr  David    N.    Fischer.    Bay    63.    lOp. 
Pr»J.    7360.    Task   736005 
ASO  TDR63   356 

Unclassified    report 

Descriptors:       (•X-ray    spectroscopy,    Organic 
ceapounds),     ('Organic    coapounds.    X-ray   diffr  ic- 
tion    analysis).     (•Single    crystals.    X-ray 
spectroscopy).     ('X-ray    diffraction    analysis, 
Organic    coapoands),    Crystal    structure,    Crysibl 
lattices,    Aroaatlc    coapoands,    Sodiua   coapouiffs, 
AaaoniuB   coapounds,    Potassiua   coapounds, 
CeiiuB   coapounds.    Rubidlna   coapoands.    Thallf^a 
coapounds.    Llthlaa   coapoands. 

Icsults    are    shown    for    X-ray   diffraction    analyils 
lid  X-ray    cryst al lographlc    analysis   of    seven    fplts 
of  phthalic    acid.      Lattice  paraaeters,    space 
ffoups,    densities    and    indexed   powder   data   are 
|l«en    for   each    salt.      The    results    show  that 
crystals    of    these    salts    would    aake    quite   good 
lliperslog    agents    for    soft    X    rays    in    the    10    t^ 
25  Angstrea   region.     (Author) 

AD-i08    38S  Div.       25 

(TISTP/AB)    OTS   price   #1.10 

Israel    last,    af  Tack.    (Haifa). 

STATISTICAL    BODEL    APPLIED   TO   THE    REGION    OF   TH| 

NU-3   FUNDANENTAL   OF   C02   AT    1200   DEGREES    E, 

hy  D.    P.    Oppaakaia.    30  Apr  63.    3p. 

Craat   AF   E0AI62    120 

AFOSR   ^772  Uaclassified    report 

Oescriptorsi      (•Eaissivity ,    Batkaaatieal 
predictioa).    (•Carboa    dioxide.    Eaissivity). 
Band    spectrua.    Batheaatical    aodels.    Statist)^al 
analysis.    Gases,    Correlation    techniques. 
Spectroscopy. 


•  : 

iki 


A  sew  aetkod  was  developed  to  correlate  tke  op 
itrved  eaissivity  of  a  statistical  baod  with 
txperiaeatal  paraaeters  of  the  gas  (pressure, 
•ptical  path.  etc.).   Use  is  aade  of  curves 
growth  for  every  freqaeacy  in  the  band  aad  t 
attkod  is  applied  to  the  regioa  of  the  i.3  ai 
kinds  of  C02  at  1200  K.   Experiaental  results 
C02  sre  described,  which  were  obtained  by  hea 
tke  gas  in  cells  of  differeat  length  la  an  el 
trieal  furaace.   Good  quaatitative  agreeaent 
fssad  with  experiaeatal  results  of  other  wor 
It  is  shows  that  the  statistical  aodel  predic 
tke  eaissivity  correctly  over  wide  range  of  p 
lire  and  optical  path.   The  report  of  this  wo 
•at  published  ia  the  J.  Opt.  Soc.  Aaer. ,  ao. 
1963.  and  is  aot  included  here.   (Author) 


ISO 


*D-i08    389  Div.       25 

(TISTP/RLG)    OTS    price    $1.60 

Terino   U.    (Italy) . 

FURTHER    NEASURENENTS    OF    NaCl    THERMOLUBINESCEN(;|l 

PARABETERS   AND    RELATED  TOPICS. 

Final  rapt.,  pt.  2, 

hy  G.  Boafigliall,  P.  Brovatte,  aad  C.  CartaaM 

Mb  63,  17p. 

Contract  AF61  052  328 

AFOSR  4760  Uaclaaaified  report 

Oescripterst   (•Laaiaeseeaee.  Measuraaaat) , 
(•Sodiaa  coapounds.  Chlorides).  Heatiag, 
Energy  conversioa.  Heat  of  activatioa. 
Glow  discharges.  Probability,  Teaperatura, 
Excitatiaa,  Color  caaters.  Crystals. 


Tke  resalta  af  aaw  aeasureaents  of  NaCl  the 
liaiaescenee  paraaeters  are  reported.  Saeh 
■easureaeats  ware  carried  oat  by  aeans  of  tba 
■ew  apparatas  already  described  ia  a  previoaa 
Teeha.  Note.  Tke  reaalts  obtaiaed  coasist  af 
the  aaw  valaa  af  tka  aetlvatiea  eaargy,  wkiek 
is  eoafiraed  as  balag  eeaaoa  for  all  tke  glaa 


he 


roB 
for 
lag 

I 
S. 

I 

rfes- 


k»r 


peaks  above  rooa  teaparatara  aad  wkiek  aaouats 
to  E  -  1.25  eV;   besides,  ia  tke  new  values  for 
the  probability  factors  p  sub  i.  which  coae  out  tc 
be  stroagly  iacreasad  as  coapared  to  foraer 
aeasureaents.   Using  these  new  values  of  E  and 
of  the  p  sub  lis.  the  Authors  repeated  the  calca- 
latioas  relative  to  the  isotheraal  bleaching  of 
F-Centers.  obtaining  results  which  are  not 
notably  different  froa  those  reported  in  a 
previous  Techn.  Note.   Ia  a  different  teapera- 
tura range  aa  optical  re-excitatioa  effect  of 
glow  peaks  siailar  to  that  observed  by  other 
aathors  at  lew  teaparatara  has  bees  observed. 
(Author) 

AO-408  UJ,  Div.   25,  8 

(TISTP/BFA)  OTS  price  $2.60 

Bicrowave  Lab..  Staaford  U. ,  Calif. 

BICROHAVE  RESEARCH. 

Quarterly  status  rept.  no.  17.  1  Feb-30  Apr  63. 

June  63.  19p.  Rept.  ao.  1039 

Coatract  Nonr225  ^8 

Uaclassified  report 

Descriptors:   ('Lasers,  Baby).  laterferoaeters, 
lastruaeatat ion,  Frequeacy  aultipllers. 
Acoustics.  Seaicoaductors.  Eaergy.  Electroas, 
Velocity.  Supersoaic  characteristics. 
Cadaiua  coapouads.  Noise  (Radio). 


AD-408  457      Div.   25.  9 
(TISTP/FEB)  OTS  price  $9.60 

Binnesota  U.,  Binneapolis. 

BASS  AND  HEAT  TRANSFER  RATES  FOR  LARGE  GRADIENTS 

OF  CONCENTRATION  AND  TEMPERATURE, 

by  Philip  F.  Dickson  and  Panayotis  P.  Deaopoules. 

15  Bar  63,  l64p.  TR2 

Caatraet  DA11  0220RD3084.  PreJ.  2340;  PraJ . 

5B99  01  004 

Unclaaaiflad  rapart 

Deacrlptora:   (•Heat  tranafer.  Boundary  layer), 
(•Turbulent  boundary  layer,  Fluid  flow).  Stag- 
nation point.  Velocity,  Teaperature,  Theraal 
conductivity,  Evaporatian,  Beasureaent,  Experi- 
aental data,  Noszles,  Liquids,  Axially  syaaetrle 
flow.  Flat  plate  aodels,  Reynolds  nuaber.  Tab- 
lets. Vapor  presaare.  Air. 

Evaporation  of  volatile  1 
streaa  represents  nearly 
aad  diff Icaltias,  of  larg 
Such  systeas  were'chosen 
aantal  data  of  large  grad 
transfer  rates.   Two-  and 
nation  regions  and  a  tarb 
were  studied.   Mhlle  vari 
far  area  were  Halted,  be 
tare  of  the  air  streaa  co 
wide  range  of  values.   Do 
level,  and  coacentratlon 
by  choice  of  liquid.   Sla 
traasfer  data  were  obtain 
transfer  rates  were  evalu 


AO-408  477     Div.   25,  9 
^TISTP/JAB)  OTS  price  $1.10 

Aerospace  laforaatioa  Div..  Mashiagtoa.  D.  C. 
ON  THE  POSITIVE  CHARGE  OF  THE  SUN. 
11  Juae  63.  6p. 
AID  Rept.  T63  82 

Uaclassified  report 

Traas.  froa  Akadeaiya  aaak  SSSR.   Doklady,  55i3. 
pp.  207-210,  19*7. 

Descriptors:   (•Solar  radiation.  Ckarged 
particles).  Electroas.  Protoas.  Electrostaties. 


Iqalds 

Into  a  hot  air 

all  of 

the  features. 
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here  te 
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(Author) 
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DiviBiOD  25  -  PHYSICS 

A0-i08  i79.     01 ».   25 
(TlfTf/Wil)  OTS  prlet  #1.60 

Talc  U. .  Nt«  Havta,  Coaa. 

(No  tltla). 
fiaal  rapt. 
U  Dae  62.  15p. 
Graat  AP0St62  87 
AFOSR  ^7^9 

Daclaiaif lad  rapart 

Daacrlptorci   (•Raliaa.  riaid  4yaaalc  prapar- 
tiaa).  (•riald  dyaaaic  prepartlat.  Haliaa), 
Daaiity.  Maaaaraaaat.  Valoelty.  Hjrdrodyaaaici. 
Tkaraadyaaaica.  Cavity  raioaatart.  Praaiaara. 

Tkia  rapart  daacribai  tka  daaiity  aaasaraaaatt  ai 
a  faactiea  of  taaparatara  aad  praaiara  (rVT  rala- 
tiaai)  aada  oa  solid  Ha^.   Tha  isotheraal  coaprat- 
■ibillty  aad  tka  valaaa  ckaagat  at  tka  pkasa 
traaiitiaat  kava  baaa  accurately  aoasnrad  la  tka 
ragioa  af  tka  bady-caatarad-cabic  solid  pkasa. 
Aa  astiaata  Is  aada  of  tka  isabaric  tbaraal  ex- 
paasiaa  ceafficiaat.   Tka  data  soggast  tkat 
tkaraodyaaaie  ralatlaas  pradictlag  a  aagativa 
tkaraal  axpaasioa  coafficiaat  ia  tka  solid  aigkt 
ba  altarad  by  tka  fact  tkat  tka  coaprasslbi lity 
af  tka  solid  at  tka  aaltiag  carva  is  graatar  tkaa 
at  klgkar  prassaras.   Calcalatloas  vara  aada  aa 
tka  data  of  sa*aral  axparlaaats  stadylag  tka  flaa 
af  saparflaid  kallaa.   Tkara  is  aapla  avidaaca 
tkat  a  dfssipatlva  lataractioa  eaa  axist  bataaaa 
tka  saparflaid  aad  tka  baaadarlas  of  tka  flow  sys- 
taa  akaa  tka  saparflaid  valocity  Is  graatar  tkaa 
a  cartala  critical  valaa.   (Aatkar^ 

AO-iO«  i«1     Dlv.   25 
(TISTP/M)  on  prle*  #1.10 

Ozfard  D.  (Ct.  Irlt.). 

lUIAICR  ON  NAVIS  IN  ANISOTIOPIC  MEDIA. 

Plaal  taekaieal  rapt., 

by  R.  Rats.   15  Mar  63.  3i. 

Craat  AP  E0AI62  42 

APOSI  i75X 

Oaelassslfiad  rapart 

Daseriptarst   (•Plasaa  pkysics,  Nava  traas- 
Bitsioa),  faetar  aaalysis,  Spaeial  faactieas 
(■atkaaatieal).  Lasars.  Taaparatara. 


Tke  radia 

eaapatad 
Payatiag 
valaeity. 
caaf iaaaa 
ly  by  aaa 
salTcd  by 
establisk 
ratad  taa 
affacts  1 
parslaa  a 
a  taagsta 
raby    lasa 


tioa    iapadaace    of 

aad    it    is    sko«a   tk 

vactar  bas  tka  dir 

Tka  •m»   dlaaasia 

at  vas  iavastigata 

lytic  aaaas.   Bolt 
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a  caadactivlty  ta 

parataras.   Taapar 

a  a  plasaa  vara  ia 

■rfacas  eaapatad. 


(Aatkar) 


rariaas  saarcas  is 
at  tka  avaraga 
actlaa  9t   tka  graap 
lal  prablaa  af  l-f- 
d  aad  salvad  eaaplat« 
zaaaa's  aqaatiaa  «as 
reaa's  faactiaas  to 
asar  valid  far  ele- 
atara  aad  calllsiaa 
vastigated  aad  dis- 

Pboto-eaissiaa  fraa 
ad  Mitb  ligbt  fraa  a 


AO-i08  493     Dlf.   25.  9,  15 
(TISTP/JW)  OTS  priea  |13.50 

Calaabla  U. ,  Nev  Tork. 

SEMINAB  ON  CONTINUUM  MECHANICS  ARRANbtD  AS  A 
COO BSE  OF  TEN  LECTURES  ON  THE  PRINCIPLES  OF  CON- 
TINUUM MECHANICS  AS  SEEN  IN  THE  LIGHT  OF  A  GEN- 
ERAL THEORY  OF  TRANSFORMATIONS. 

by  Karl  Vaisseabarg.  Mar  63.  1».  Tacbaical  Bapt. 
aa.  18 
Caatract  Naar26678  PraJ .  NRO64  A46 

Daclasslflad  report  . 

Descriptors:   (•Macbaaical  properties.  Aaaly- 
sis), (•Dyaaales.  Stabi Ilaatloa  systeas), 
(•Kiaetic  tbeary.  Aaalysis).  (•Contiaaaa 
aachaalcs,  Tbeory),  ( •Traasforaat ioas.  Tbeary), 
Taasar  aaalyals.  lastraaaatatloa,  Eqaations 
•r  stata.  Saargy.  Tkaraadyaaales. 


A0-i08  5i7 
(TISTP/AAB) 


Dlv.   25 
OTS  price  |1.60 


Rutgers  U. .  New  Braaswick,  N.  J. 

A  STUDY  OF  THE  PROPERTIES  OP  HATTER  BY  MEANS  OF 

NUCLEAR  MAGNETIC  BESONANCE. 

Floal  researck  rapt.,  1  Jaa  60-31  Dae  62, 

by  H.  C.  Tarrey  aad  H.  T.  Carr.  30  Jta  63,  13p. 

Caatract  APi9  638  755 

AFOSR  i643 

Oaclaaslflad  rapart 

Oaacriptarst   (•Materials.  Naclaar  prapartlas). 
Naclal.  Magaats.  Slgaals,  Basaaaace,  Electric 
fields.  Traasalsslaas,  Molacalar  assaclatioa. 
Hydrogea,  Xaaoa. 

Tke  saall  aagaats  caatalaad  la  tka  aaclai  af  tke 

aaterials  stadlad  provide  a  aeaas  to  lavestlgata 
aicroscopic  details  af  tka  aavlraaaaat  sarraaad- 
iag  tke  auclel.   Tkese  very  saall  aagaats  traas- 
alt  signals  at  a  reaoaaaea  fraqaaacy  deteralaad 
la  tka  flrat  approxlaatioa  by  tke  values  af  a 
atraag  axteraally  applied  aagaetic  field.   But 
tke  detailed  skapas.  iateasltlas,  aad  tlaa  de- 
peadence  of  tke  traalalttad  slgaals  are  dater- 
ained  by  tke  electric  aad  aagaetic  fields  assa- 
eiatad  wltk  tke  lacal  auclear  aavlraaaaat.   By 
latarpretlag  detailed  properties  we  kave  galaad 
valaabla  iafaraatioa  caaeeraiag  tka  eoapUay  la 
alectroa-auclaar  systeas.  tke  lacal  aagaetic 
fields  present  during  aelecnlar  calUslaas  la 
staple  aonatealc  fluids  suck  as  xeaaa,  aad  tke 
faadaaeatal  iateractions  praseat  la  tka  lapar- 
taat  diatoalc  fluid,  kydrogaa.   (Aatkor) 


AD-A08  558     Dlv.   25 
(TISTP/BLG)  OTS  prlea  $1.60 

Staaford  D. .  Calif. 

PBOPOSEO  GYROSCOPE  EXPEBIMENT  TO  TEST  GENEBAL 

BEIATIVITY  THEOBY, 

by  L.  I.  Scklff.   I962.  Up.  ITP72 

Caatract  AFi9  638  388 

AFOSB  J550  Uaclassiflad  report 

Praseatad  at  tka  lataraatloaal  Coafaraaca  ea 

ialatlvlty  aad  Gravltatloa,  Warsaw.  July  1962. 

Descriptors:   (•Belatlvlty  tkeory,  Tests). 
(•Gyroscopes,  Gravity).  Moaaataa. Vector 
•aalyiis,  Tkeory,  Moaeats,  Velocity.  Tlaa. 
Botatloa,  Eqaatloas.  Spla,  Geodesies.  Meas- 
areaeat.  Traasf oraatloas  (Matkaaatics) .  Na- 
aarical  aaalysis.  Satellites  (Artlf lelal) . 


AO-4O8  610     Div.   25,  15 
(TISTP/AAB)  OTS  price  #2.60 

New  York  U. ,  N.  Y. 

DIBECT-INTEBACTION  APPBOXIMATION  FOB  A  STSTIM  Of 

SEVEBAL  INTEBACTING  SIMPLE  SHEAB  MAVIS, 

by  Bobert  H.  Kraickaaa.  J-ae  63,  24p.  RB1 

Coatraet  Noar3999O0 

Uaclassiflad  report 

Dascriptorsi   (•Skear  stresses,  Distribat ioa) , 
Statistical  aaalysis,  Pertarbatiea  tbeary, 
Kqaatioas.  Tarbaleaee,  Matkeaatical  aaalysis, 
Naaerical  aaalysis.  Statistical  di stribat ioa, 
lategratiea. 

Tbe  direct-iateraetloB  approxlaatiaa  Is  applied 
te  tke  evolutioB  ia  tiae  of  systeas  of  several 
iateraetiag  iaviscid  siaple  skear  waves  wkese 
iaitial  aaplitudes  kave  a  Gaassiaa  statistical 

distribatioB.   Tke  rasalts  are  caapared  auaari- 
eally  wltk  exact  statistieal  salatioas  obtaiaed 
by  auaerical  lategratiea  of  tke  equations  of 
action  of  tke  wave  aaplltades  for  a  large  set 
of  iaitial  coaditiaas   It  is  feaad  tkat  tha 


U2 


lirect-iateraetioB   rasalts   eaa   provide   aa   ade- 
^sste   approxlaatioa    ia    eases   wkere   botk 
^rturbation    tkeory    aad    tke    qaasiaoraality 
lyproxiaat Ioa   give    pkysically    aaacceptable 
results.       (Aatkor) 


10-^08   635 
(TISTM/AM) 


Div.      25 
OTS   price    $3.60 


laytch    and   Loab    Inc.,    Rockastar,    N.    T. 
INFRARED   COATING    STUDIES, 
{sartarly   rapt.    ae.    1,    15  Mar-15   Jaaa  63, 
ky  T.    P.    Mrtla.    15   Jaae   63,    30p. 
Csntraet    OAU  009AMC124 

Uaelasiifiad   rapart 
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Oascriptorsi  (*Iafrarad  radiatlea,  laflaet 
(•Crystals.  Natal  f lias) ,  Flaeridas,  Lltkiaa 
eoapouads,  Bariua  eeapoaads,  Scattariag,  Bal 
live  iadex,  Geraaaiua,  Absorptioa,  Cklorldes 
Lead  eoapouads.  Filters  (Electroaagaet ic  watd 
Interference,  Oaapiag,  Oxides,  Magnesiua  con 
pounds.  Vapor  platiag 


f 


10-^08  6^9     Div.   25,  13 
[TISTP/AM)  OTS  price  1^.60 

litre  Corp.,  Bedford,  Mass. 

ON  THE  APPLICATION  OF  THE  THEOBY  OF  LOCKING  HEHIA 

TO  GROUND  SHOCK  PHENOMENA, 

ky  Paul  Veidliager.   26  Sep  60,  1v.  SR18 

Cestract  AF33  600  39852 

ISO  TOR  63  393         Uaelassified  report 

Descriptors:   ("Skock  waves,  Prepagat ioa) , 
(*Uadergrouad  structures,  Skock  waves),  NaclHar 
explosioas,  Soil  aeekaaies.  Bock  (Geology), 
Stresses,  Tkeory,  Plasticity,  Civil  eagiaeer{i|ag, 
Hardening.  Vulnerability. 
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AO-4O8   674  Dlv.      25 

(TISTP/FB)    OTS   price    93.60 

Ultrasonics    Lab.,    Michigan   State   U.,    East   Laai 

OPTICAL   METHODS    FOR   ABSOLUTE   MEASUBEMBNT   OF 

SOUND   PRESSUBE    IN    LIQUIDS. 

J»ly   63,    31p.   TR8 

Contract    NoBe258701 ,    ProJ.    NR385425 

Uaclassiflad   report 

Oescriptarsi      (•Ultrasoaie   radiatioa,    Liqni^^), 
(•Mechaaical    waves,    Liqaids) ,    ("Light. 
Diffractioa) ,   Eaergy.    Reflectioa,    Refractiei 
Solids,    PregrasMiag    (Coaputers). 

Csnteatst      fortraa   ccaputer   prograa   for   aaerg] 
ritios    of    ultrasoaie   waves    reflected   aad    re- 
fracted  at    solid-liquid   and    liquid-solid  bouaif 
tries;    Beflectloa    and    refraetioa   of  aeekaaicai 
naves    at    solid-liquid   boundaries,    and   II;    Ligl    ; 
diffraction   by    ultraseaic    baaas    under   aon-Raai   1 
tid  Nath   eoaditloBS.      (Author) 
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AD-408  705     Dlv.   25 
(TISTP/JAB)  OTS  price  1.75 

Pbyilcs  Lab.,  Aeronautical  Systeas  Div.,  Mrigkt- 
Pattersoa  Air  Force  Base,  Okie. 
LOM  TEMPERATURE  X-RAY  DIFFRACTION  TECHNIQUES. 
I.  REVIEW  AND  BIBLIOGRAPHY.   II.  A  LOW  TEMPERA- 
TORE  SPECIMEN  MOUNT  FOR  THE  SIEMENS  HORIZONTAL 
DIFFRACTOMETER. 
Rept.  for  Mar  62-Feb  63, 

by  Willlaa  L.  Baun  and  John  J.  Benton.  Apr  63, 
26p. 

AF  ProJ.  7360 
ASD  TDR63  278  Dnclasslfled  report 

Report  on  Materials  Aaalysis  aad  Evaluatloa 
TackaiqBas. 

Descriptors:   ('X-ray  diffraction  aaalysis. 
Law  teaperature  researck),  Blbllograpkies, 
Reviews,  X-ray  diffractioa  caaeras.  Cooling. 

A  review  and  bibliography  of  78  references  on  low 
teaperature  X-ray  diffraction  techaiques  are  pre- 
sented.  A  low  teaperature  speciaen  aount  for  tbe 
horixontal  Sieaens  dif f ractoaeter  is  described. 
Construction  details,  saapling  techniques,  and 
low  teaperature  aathods  are  discussed.   (Author) 


AO-408  707     Dlv.   25,  U.  26 
(TISTM/AM)  OTS  price  91.60 

Air  Force  Caabridge  Research  Labs.,  Bedford, 
Mass. 

DISLOCATION  STUDIES  IN  DIAMOND  BY  X-RAY  DIFFRAC- 
TION MICROSCOPY. 

by  F.  Euler  and  G.  H.  Schwuttke.   Mar  63.  15p. 
AF  PreJ.  5621 
AFCRL  63  65  Dnclasslfled  report 

Descriptors:   (•Crystal  lattice  defects, 
Diaaonds),  (•Diaaonds,  Crystal  lattice  defects) 
X-ray  diffraction  analysis,  SllleoB,  Elactrea 
aicroscopy.  Crystal  lattices.  Crystal 
structure. 
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AD-408  717     Div.   25 
(TISTP/JUP)  OTS  price  $1.60 

Llncaln  Lab.,  Mass.  Inst,  of  Tech.,  Lexington. 
SOLID  STATE.   DIVISION  8. 
Qaarterly  progress  rept. 
15  July  62,  4p. 
Contract  AF19  628  500 

Unclassified  report 

Descriptors:   (•Solid  state  physics.  Scientific 
research),  Galliua  coapounds.  Diodes  (Seai- 
conducter).  Lasers,  Brillouin  sones.  Tin, 
Superconductivity,  Superconductors,  Spin, 
Resonance,  Resonance  absorption,  Niobiaa 
alloys,  Zircealua  alloys.  Arsenides,  Infrared 
radiatlea. 
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Division  25  -  PHYSICS 

AD-i08   7l^  Dl».       25,    2 

(TISTP/W)   OTS   price  $1.60 

Aray    IlMtr*ai«s   ■•••arch    aad   Dtvelapacat 

Activity,    nit*   Saadt   Mliilla  langt,    N.    Max. 

THE   EFFECT  OF   CIOSS    NINO  ON    SOUND   PROPAGATION. 

by  Marvla  01 a««atf.    Jaaa  63,    1 Sp. 

DA  Taak    166    20801 Ai52   06 

EIDA   27  Uaelaasiflvri  rtpavt 

Daaerlptorat      (•Saaad,    Prapa«atlaa} ,    (••lad. 
Acaaatlea).    (•Explaalena,    High    altitade). 
Mlcrapkaaca,    Errara.    Datactiea,    Shock   «avaa, 
Exparlaaatal    data. 


Saaad  fraa  tm  hlgh- 
Whlta  Saadi  Hiatlla 
datactad  bjr  a  aarfae 
lacatad  abaat  30  all 
platiaai.  Tha  abiar 
aaaada  as  thay  cress 
aad  1  dag  3?  ■! a  «es 
bataaaa  aaaad  scarce 
errar  vas  dae  to  ess 
far  these  winds  aas 
crrer   te  0   deg   5  aia 


altitade   explesleas    at   tk* 
■ange.    New  Mexico,    was 
e-based   alerepheae    array 
as   to   the   seath   of   the   ex- 
ved    aslaath    angles    of    the 
ed   the   array  were   1    deg  8  al  a 
t    of   the  geographical    aslaath 

aad  alerepheae   array.      This 
terly   wlads,    and    a  correction 
deteralned  which    redaced   the 

and  0   deg   12  ala.      (Aather) 


A0-i08    770  Dl».      25.    15 

(TISTP/HSS)    OTS   price  $8.10 

Aeroaaatical   Research  Associates   of   Priacetoa. 

N.    J. 

THE  FOUNDATIONS  OF  NONEQUILIBRIUH  STATISTICAL 

■ECHANICS.  VOLUME  I. 

by  Caido  Sandri.  Jane  63.  84p.  ProJ.  SQUIO 

PreJ.  NR  098  038 

Uaelassifled  report 

la  eoeperatioB  with  Virginia  U. .  Charlottesville, 
Coatract  Noar362  300. 

Descriptors:   (•Coabastioa ,  Jet  propulsion), 
(•Statistical  aechaaics.  Perturbatioa  theory). 
N-body  problea,  Kiaetic  theory.  Shock  waves. 
Detonations. 

In  this  paper  a  aoval  philosophy  of  irreversible 
dyaaaics  is  foraulated.   This  philosophy  steas 
froa  the  fact  that  the  kinetic  equatioas  availa- 
ble (Boltxaaan.  Laadau.  Bogelabov-Balescu-Lenard) 
are  esseatially  exact  aad  caaaot  be  iaproved. 
Tkat  is,  for  kiaetic  gases  (those  whose  behavior 
is  characterized  by  that  of  oae  typical  particle) 
these  eqaatioas  constitute  closed,  statistically 
coaplet«  knowledge.   (Author) 


AD-408  771      Dlv.   25,  4,  30 
(TISTP/MH)  OTS  price  U.60 

Delaware  U. ,  Newark. 

A  FLOM  METHOD  FOR  MEASURING  TRANSPORT  PROPERTIES 

AT  FLAME  TEMPERATURES. 

by  George  Eaber,  J.  R.  Ferron  and  Kurt  Wohl. 

Apr  63.  31p.  PROJ.  SQUID  TR  DEL13  P 

ProJ.  NR098  038 

Uaelassifled  report 

la  eooperatioa  witb  Virgiaia  U. ,  Charlottesville. 
Coatract  Noar362300. 

Descriptors:   ('Transport  properties.  Gases), 
(•Diffusloa.  Flaaes).  High  teaperature  research, 
Meatureaent,  Gas  flow.  Labeled  substaaces. 
Carboa  dioxide.  Hater,  Radioactive  isotopes, 
Hydroearboas. 

Aa  apparatus  is  described  which  has  beea  used  at 
rooa  teaperatare  aad  at  1000-1700  K  for  aeasure- 
aeats  of  self-dlf f usivities  aad  biaary  diffa- 
slvitles  of  eertaia  gases.   The  techaiqaa  iavolves 


aeasaraaeat  of  the  diffasloa  of  radioactive  tracer 
gas  released  froa  a  slaalated  polat  searce  lata  a 
vertical,  laaiaar  gas  streaa.   The  hot  gas  is 
produced  by  a  flat  flaae  which  baras  at  the  base 
of  the  apparatas.   Perforaaaee  of  the  systea  is 
illastrated  by  results  obtaiaed  at  oae  ataosphere 
for  the  systea  C02  -  CH^  at  297  K  aad  for  the 
systea  C02  -  H20  at  975  -  I6l6  K.  (Aether) 


A0-i08  777     Dlv.   25.  i3,  12 
(TISTE/JBH)  OTS  price  $6.00 

Flight  Dyaaaics  Lab.,  Aeraaautical  Systeas  Dlv., 

■right-Pattersoa  Air  Force  Base,  Ohio. 

PROCEEDINGS  OF  SYMPOSIUM  ON  STRUCTURAL   DYNAMICS 

UNDER  HIGH  IMPULSE  LOADING. 

May  63.  423p. 

ProJ.  6906,  Task  690601 

ASD  TDR63  UO 

Uaelassifled  report 

Descriptors!   ("Dyaaaics,  Stractaral  proper- 
ties). (•Syapesia,  Structural  properties). 
(•Structural  properties,  Dvaaaics).  (•Loadiag 
(Hechaaics).  Stractares).  (•Aerospace  craft. 
Loadiag  (Mechaai cs) ) ,  Solids,  Mechaaical  prop- 
erties, Hypervelocity  projectiles.  lapact 
shock.  Fracture  (Hechaaics),  Stresses.  Velocity. 
Shock  (Hechaaics),  Shock  waves,  Theory, 
Acceleratloa. 
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AD-^08  79i      Dlv.   25 
(TISTP/FR)  OTS  price  |8.60 

Dayton  U..  Research  Inst.,  Ohio. 

DEVIATION  FROM  LAHBERTIAN  OPTICAL  REFLECTION  FOR 

SEVERAL  STANDARD  SURFACE  HATERIALS. 

Quarterly  progress  rept.  no.  2,  1  Oct-31  Dec  62. 

by  Horner  Raabauska  aad  Ronald  Hodge.  31  Dec  62. 

86p. 

Coatract  AF33  637  901i 

Uaelassifled  report 

Descriptors:   (•Surfaces,  Reflectioa),  Ha- 
terials.  Light.  Reflectioa,  Heasureaeat. 

la  coaJuBctioa  with  the  deteraiaat ioa  ef  optical 
cross-sections  of  various  geoaetrlcal  bodies, 
the  investigatioa  of  the  departare  froa  Laabertiaa 
optical  reflection  for  several  staadard  surface 
aaterials  under  different  angles  of  incidence 
is  reported.   Since  the  aeasureaeats  of  the  aaar- 
horisontal  reflecting  power  which  were  aade  for 
staadard  geoaetrlcal  bodies  aad  aodels  of  actual 
targets  did  show  discrepaacies  with  valacs  cal- 
culated accordiag  to  siaple  laws  of  reflection, 
a  aero  thorough  iavest Igat ioa  of  the  actual 
prevalliag  relatioas  was  ladieated.   (Aether) 


AO-408  919     Dlv.   25,  U.  30 
(TISTH/AH)  OTS  price  $7.6C 

Aerospace  Corp.,  Los  Angeles.  Calif. 

■ATERIALS  AND  STRUCTURES  PROGP.AH.  HIGH  MACH 

PHASE  II.   ARC  PLASMA  INVESTIGATIONS  AND  ARC 

TUNNEL  MATERIALS  STUDIES. 

Sealaaaaal  technical  rept.,  1  Jaly-31  Dec  62 

hy  D.  J.  Speacer.   28  Feb  62.  6ip.  TDR  930 

20  TR  1 

Contract    AFO^   6.4?    930 

OCAS   TDR62    109  Uaelassifled    report 


2U0 


Descriptors:   (•Ablatioa.  Theraosetti ag 
plasties).  (•Plasaa  Jet*.  Ablation).  Subson 
flow.  Degradatioa.  Phenolic  plasties.  Epox  ' 
plastics.  Test  aethods.  Test  equlpaeat.  Ma 
aatical  aodels.  Integral  eqaatioas.  Therao-> 


dynaalcs.  Experiaeatal  data.  Craphited  aat 

sis. 

Progress  In  the  Materials  and  Structures  Pro 
High  Mach  Phase  II:  Arc  Plasae  Investigation 
aid  Are  Tunnel  Materials  Studies,  for  the  pe 
1  July  through  31  Oeceaber  1961.  Is  describe 
During  this  period,  buildup  of  the  2-Mw  arc 
tsnnel  facility  was  continued.  Attachaent  o 
the  large  vacuua  puaping  systea.  cooling  sys 
s«d  power  supply  to  the  200-kw  tunnels  was  c 
pleted.  This  allows  expansion  to  larger  di 
eters  (-^^  in.)  in  the  test  section  and  longe 
tfsration  test  runs  (~10  ain).  Fabrication  o 
Cerdien  arc.  intended  to  serve  as  the  future 
plasaa  source  in  aaterials  tests,  was  iaitia 
Arc  calibration  and  diagnostic  techniques  to 
eaployed  are  discussed.  The  20r-kw  arc  tunn 
facility  has  been  utilised  during  this  repor 
period  in  a  continuing  naterials  testing  pro 
le-entry  aaterials  tested  included:  Graphitt 
eloth-pheaolies,  and  MHM  Scotchply  No.  202. 
(Author) 
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A0-i08   9^^ 
(IISTP/JAB) 


Oiv.      25 
OTS   price   t5.60 


land   Corp..    Santa    Monica,    Calif. 

THE    MOTION    OF    ELECTRONS    IN    A    RADIOFREQUENC Y 

FIELD. 

by  Mary  F.  Roaig.  Jane  63,  ^2p.  Heao.  no.  RH|B64PR 

Contract  AF^9  638  700 

Uaclassified  report 

Report  on  Proj .  HAND. 

Descriptors:   (•Electrons.  Motion).  Radiof|^- 
quency,  Electroaagnetic  field.  Equations. 
Differential  equations,  Plasaa  physics,  Be^^el 
functions. 


The  aotioB  ef  electroas  ia  a  radiof requeacy 
is  investigated  for  a  cylindrical  geoaetry  a 
electroaagnetic-f ield  conf igaratioa  coasisti 
a  spatially  constant  axial  aagaetic  field  aa 
asiaut,hal  electric  field  which  varies  liaearJ 
uitb  distance  froa  the  center  of  the  eylinde 
This  field  configuration,  which  approxiaates 
found  in  the  elect rodeless  ring  discharge  ne 
breakdown,  has  also  beea  suggested  as  a  plas 
cosfineaent  scheae.   Mhen  the  aotion  is  colli 
less,  the  equatioas  can  be  solved  aaalyticall 
•bow  that  stable  ( t lae-bounded)  aotion  exist: 
certain  values  of  the  ratio  of  eleetroa  cycl^l 
frequency  to  applied  field  frequeacy.   Coafi 
■est  of  the  orbits  to  a  regioa  eatirely  lasi 
tbe  cyliader  is  coapletely  assured  oaly  for  t 
Mrticles  which  start  froa  rest;  ia  all  othei 
eases  the  aaxlaua  radius  of  exteat  depends  o 
initial  position  aad  velocity.   CoUisioas  add 
^alitatively  accounted  for  ia  a  crude  aanaei 
«te  of  the  Laagevin  equation,  which  includes 
<rag  force  due  to  collisions  in  the  equatioas 
•f  aotion.  (Author) 
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PHYSICS  -  Division  25 

AO-408  956     Dlv.   25,  8.  U 
(TISTP/MH)  OTS  price  $15.00 

Gordon  McKay  Lab.  of  Applied  Science.  Harvard  U. . 
Caabridge.  Mass. 

SHITCHING  PROPERTIES  OF  FERRITES  AND  GARNETS, 
by  Harvey  Rubinstein.  30  Nov  62.  1v.  S86  S2 
Contract  AF19  604  5^87,  Proj.  5633.  Task  56332 
AFCRL  62  954  Uaelassifled  report 

Descriptors:   (•Ferrites.  Switching  circuits). 
(•Garnets.  Hagaetisa).  Magnetic  fields.  Polari- 
satloa.  Hysterisis.  Single  crystals.  Crystals. 
Relaxatioa  tiae.  Crystal  stureture.  Nuclear 
■pias. 

Results  of  an  experiaental  and  theoretical  study 
of  the  switching  properties  of  f erriaagnetic 
oxides  are  preseated.   Two  teras  -  the  switchiag 
tiae.  the  tiae  required  by  the  aagnetisatioa  to 
reverse,  and  the  switching  paraaeter,  S  sub  H. 
the  iaverse  slope  of  the  curve  of  the  variatioB 
of  the  reciprocal  switching  tiae  with  the  applied 
field  -  which  describe  these  properties  are  the 
priae  considerations  of  this  thesis.   (Author) 

AD-408  976      Dlv.   25,  7 
(TISTM/ODN)  OTS  price  |2.60 

Hestinghouse  Electric  Corp.,  Dayton,  Ohio. 

GALLIUM  ARSENIDE  DENDRITE  SINGLE  CRYSTAL  PROGRAM. 

Interia  technical  docaaeatary  progress  rept. 

BO.  5,  25  Feb-24  Hay  63. 

24  May  63 

Coatract  AF33  657  8162 

Unclassified  report 

Descriptors:   ('Solar  cells.  Materials),  ("Gal- 
llua  coapounds,  Arsenides).  ('Single  crystals. 
Crystal  growth).  Crystal  ovens,  Melting, 
Crystals.  Laboratory  furnacc». 

Effort  was  placed  on  the  preparation  of  galliua 
arsenide  web  dendrites.   The  top  contact  grids 
on  the  solar  cells  have  been  refined.   All  three 
faraaces  were  in  operntion  during  this  report 
period.   An  exaaiaatioa  of  the  results  used  in- 
dicated that  soae  chaages  in  furnhee  design  were 
necessary.   The  effect  of  the  changes  which  were 
aade  have  beea  evaluated.   Soae  iaproveaent  has 
beea  obtaiaed  ia  the  cheractar  of  the  deadrites 
pulled.   (Author) 

AD-408  982     Dlv.   25 
(TISTP/HH)  OTS  price  $4.60 

Southaaptoa  U.  (Gt.  Brit.). 

CRITERIA    FOR    COMPARING   THii   EFFECTIVtNESS   OF 

DAMPING    TREATMENTS. 

by  0.  J.  Mead.   Jaa  61 ,  36p. 

Contract  AF61  052  332,  ProJ.  7351,  Task  73521 

MADD  TR  61  25  Uaelassifled  report 

Descriptors:   (•Vibration.  Daaping).  (•Struc- 
tures. Deflection),  Airfrnaes.  Acoustics, 
Effectiveness.  Metal  plates.  Soand  traasal sslon. 
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Division  25  -  PHYSICS 

A0-i08  983     DiT.   25 
(TISTP/ri)  OTS  prle*  $12.00 

Aeomtict  ■•••■rei  Lab.,  Harvard  D. ,  Caabridge, 

■ass. 

SOLID  TORSIONAL  HORNS, 

by  Rabart  M.  Pyla.  Jr.   lay  63.  151p.  TM5) 

Caatraet  NaBr186624,  PraJ .  NR38^  903 

Daclaitlflad  rapart 

Daterlptart:   (*Tartiaa  bars.  Rods).  Rods, 
■•ehaaieal  wavaf,  Terqaa,  Vibratioas,  Eqaatloas, 
■agaatic  drWas,  Oscillators.  Audio  aapllflari. 


The  propagatiea  of  torsioaal  aaves  ia  tapered 

calid  elastic  rods  has  beaa  stadied  both  theoreti- 

cally aad  axperiacatally  fro*  the  viewpelat  of 

aeoaitic  hara  thaary.   Saeh  tapered  rods  ia  tar- 

staaal  vlbratiaa  have  bee*  dabbed  'torsioaal 

baraa.'   T«a  difforaatial  eqaatiaas  are  derived 

WIlCR  flffSCslDV  iRV  psvpS^IXlwB  VX  IVcSlOBVl  VStvS* 

Par  parpete*  ef  aaalysls,  tersioaal  haras  are 

divided  lata  three  catagoriest   those  havlag 

saaoth  eaataart  flttiag  separable  coordiaates, 

these  haviag  saaata  eaatoars  aot  fittiag  separable 

caardiaatas,  aad  these  haviag  pieceHlse-saaoth 

coatours.   Experiaeatal  apparatus  «as  devised  aad 

bailt  far  the  aeasureaeat  of  the  staading-aav* 

patteras  aad  resoaaace  frequencies  of  experiaeatal 

torsional  horas  aade  ef  brass  or  aild  steal.   The 

experiaeatal  data  are  coapared  with  the  solatioas 

of  the  tHo  wave  eqaatiaas  for  selected  hera 

coatours  froa  each  category.   A  quaatitativa 

astiaate  of  the  error  iatroduced  by  the  plane-aave 

approxiaatioB  is  obtaiaed  far  the  axpaaaatial 

hara.   (Aathar) 

AO-^08  99i     Div.   2$.  U 

(TISTM/AM)  OTS  price  |2.60 

Illiaois  last,  of  Tech.,  Chicago. 

THE  DYNAMIC  VISCOPLASTIC  EXPANSION  OF  A 

CYLINDRICAL  TUB£  1, 

by  Edaaad  J.  Appleby2.   lay  §3.  18p.  OOMIIT 

rapt.  >a.  1  2^ 

Coatract  NoarU060i,  ProJ.  NR06^  i29 

Daelassified  report 

Descriptors:   ('Brass,  pipes),  (*Visco- 
elasticity.  Pipes),  Ziac  alloys.  Copper 
allays.  Plasticity,  Pressure,  Equatioas.  Shear 
stresses.  Viscosity. 

The  viscoplastic  flow  of  a  long  thick-walled 
tube  with  subjected  to  internal  pressure  and 
has  its  eads  restraiaed  froa  aotioa  in  the  axial 
directioa  is  iavest igated.   The  aaterial  of  the 
tabe  is  rigid-vi seoplastle  aad  incoapressible. 
The  pressure  required  to  produce  a  specified 
expaasioB  of  the  tube  is  calculated  for  two 
exaaples.   Ia  the  foraer  the  effect  of  dlffereat 
viscosity  coefficients  is  observed.   la  the 
latter  exaaple  a  coaparison  is  aade  of  the 
affects  of  perfect  plasticity,  viscosity  aad 
taartia.   (Author) 


AD-408  996     Div.   25.  15 
(TISTP/HH)  OTS  price  $12.00 

Staaford  D. .  Calif. 

A  CONTRIBUTION  TO  THE  THEORY  OF  ISOTROPIC  LOCKING. 

by  Hilhala  Flugge  and  Haaagud  V.  Sathyanarayana. 

Apr  63.  159p.  TR6:  SUDAER  152 

Coatract  Nonr22530,  ProJ.  NR  06^  ^25 

nnelassified  report 

Descriptors:   ('Solids,  Mechanical  properties), 
('Models  (Siaulatloa) ,  Elasticity),  Isotropisa, 
Stresses,  Differential  equations,  Tensile 
properties,  Coapressive  properties.  Tensor 
aaalysls,  Dyaaalcs,  Equations.  Motion, 
Hechaaieal  waves.  Theory,  Soil  aechaaics. 


Al>-i09  005     Oiv.   25 
(TISTP/TL)  OTS  price  $4.60 

Illiaois  last,  of  Tech.,  Chicago. 

THE  THEORY  OF  lOTATIONALLY  SYMMETRIC  PLASTIC 

SHELLS, 

by  Philip  6.  Hoaga.  Jr.  Apr  63,  1v.  DOMIIT  rapt. 

■a.  1  23 

Caatraet  NearU060i,  PreJ.  NR064  429 

Ui  'Classified  report 

Descriptors:   (aElastlc  shaiis.  Thaary). 
(•Structural  shells.  Plasticity),  Loadiag. 
Stresses.  Dafaraatiaa,  Cyliadrical  bodies, 
Beaas  (Straetaral) .  laaqaalitias.  Valeeity. 
Rotat ioa. 
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AD-409  044      Oiv.   25 
(TlSTP/TL)  OTS  price  $1.10 

Foreign  Tech.  Oiv.,  Air  Force  Systeas  Coaaaad, 
Mright-Patterson  Air  Force  Base.  Ohio. 
EMISSIVITY  OF  DIFFUSED  p-a  TRANSITION, 
by  Yu.  0.  Tkheryk.   16  Apr  63.  8p. 
PTO  Rept.  ao.  TT62  1843 

Uaclassified  report 

Traas.  aa.  Ukraiaiaa  Periodical.  Ukrayiaskiy 
rixichaiy  Zhuraal.  7:5,  pp.  476-481,  1962. 

Descriptors:  ('Seaicoaduc tors ,  Diodes  (Seal- 
conductor)).  Eaissivity,  Solid  state  physics, 
Eleetraa  traasitiaas,  Traasistors,  Thaary. 


»D-409  046     Div.   25,  30 
(TISTP/WH)  OTS  price  $1.60 

Fareiga  Tech  Div..  Air  Force  Systeas  Coaaand, 

Mright-Pattersoa  Air  Force  Base,  Ohio. 

NIM  APPARATUS  TO  STUDY  THE  KINEMATICS  OF  MOVING 

OBJECTS, 

by  V.    K.    Morgunav.    16  Apr   63.    Up. 

FTD  TT62   1684  Daelassified   repert 

Trans    froa    Isvestiya    Slblrskogo   Otdeleniya.    AN 
SSSR,    12.    pp   30-36      1961. 

Bescrtptarat      (*Matian   pictures,    Motion). 
(•Dynaaics.    Heasureaeat ) ,    Accelerat tea,    Moti 
picture  eaaaras.    Ice. 


on 


A  new  aatbad  la  latradaced  for  photographing 
aaviag  abjeets  with  the  aid  of  a  special  caaera. 
The  caaera  allows  oae  to  obtain  on  one  photo  ef 
large  sise.  a  sequence  of  laages  of  a  aovlng 
object,  phatagraphed  autoaatically  withia  equal 
tiae  iatervals.   The  large  diaensioas  of  the 
photo,  as  well  as  the  circuastance  that  subsequeat 
iaages  of  the  object  are  fixed  on  one  photo,  nllow 
oae  ta  greatly  lacrease  the  accuracy  of  aeasure- 
aeatt  ia  caaparisaa  to  the  aotioa  picture  fila 
used  for  that  parpose.  (Anther) 
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AD-409   055  Oiv.      25 

(TISTP/JAB)    OTS   price   $2.60 

Fereiga   Tech   Div..    Air   Force   Systeas   Coaaand, 

Vright-Pattersoa   Air   Force    Base,    Ohio. 

MENS   OF    THE    ACADEMY    OF    SCIENCES   OF    THE   USSR 

tStUeCTEO    ARTICLES) . 

22  Apr   63,    27p, 

FTD  TT63  204  Uaclassified  report 

Traas.  froa  Isvestiya  Akadeaii,  Nauk  SSSR,  Off 
Hekkaaika  i  lashiaostroyeaiye,  pp.  19-23  aad 
106-113. 


Descriptors:   ('Gas  flow,  Osc i 1 lat ioa) ,  Ac 
properties,  Theraedyaaaics .  Equations. 


01 


AD-409   057  Div.      25 

(TISTI/JBM)    OTS   price  $1, 


10 


Fereiga  Tech   Div.,   Air   Farce  Systeas   Coaaaad.> 

Iright-Pattersaa  Air   Farce   Base.    Ohio. 

A  GYROSCOPIC  DAMPIR    OF  ANGULAR    OSCILLATIONS, 

by  V.    Ta.   Torochkov.   Apr   63.    6p. 

FTD   TT62    1887  Uaclassified    repert 


Traas.    fraa  Trady  Moskovskaga   Instituta   lashe 
eeodesil,   Aerefatas   eaki    1    Kartografii,   44, 
?5-e8.    1961. 


derov 


Pit 


Descriptors:      ('Daapiag.    Osci llatiaas) .     ("Okcll- 
latieas,    Oaapiag),    Gyrascopes,    Giavals.    Thecry. 


tD-409   065  Div.       25 

(TISTP/JM)    OTS   price   $6.60 

Fereiga  Tech.    Div..    Air  Force  Systeas   Coaaaad 

Irlght-Pattersoa    Air   Force   Base,    Ohio. 

JOURNAL    OF    APPLIED   MECHANICS   AND   TECHNICAL 

rHYSICS    (SELECTED   ARTICLES). 

3  "ay    63.    63p. 

FTD  Rept.  aa.  TT62  1778    Uaclassified  rapor 

Triis.  froa  Zharaal  Prikladaoy  Mekhaaihi  1 
Ttkhaicheskoy  Fiziki.  2:  pp.  3-13.  20-31,  50- 
110-112.  1962. 

Descriptors:   (epiasaa  physics,  Kiaatle  tha^j) , 
(•Electric  curreats.  Fluid  flow),  (•loaizat Lib. 
Tharaal  coaductivity) .  Heat  axehaagars.  Mag 
aetie  fields.  Caabastioa.  Explasioas. 
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AD-409   072  Div.      25 

(TISTP/JW)    OTS   price   $5.60 


fereiga   Tech.    Div.,    Air  Force   Systeas   Coaaaad, 

■right-Pattersoa    Air   Force   Base,    Ohio. 

UPERIMENTAL    STUDY    OF   SURFACE    SOLVATION    IN   DEMBL- 

OPING   A   MATHEMATICAL   THEORY    OF    STABLE   LYOPHILpqC 

COLLOIDS, 

ky  B.   Oeryagia   aad  ■.    Kusakav.      22  Apr   63,    92k 

FTD  TT62    1564 

Uaclassified    report 

,  T 

■rans.    froa    Izvestiya   AN   SSSR,    Otdeleaiye   aatHia- 

tlehesklkh    1    Estestv^naikh    Nauk,    pp.    1119-115P 

'937. 
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PHYSICS  -  Division  25 

Descriptors:   (•Colloids,  Boundary  layer). 
(•Thickness.  Measureaeat ) ,  Matheaatical  analy- 
sis. Theory,  Bubbles.  Gases.  Liquids,  Stability. 

A  aew  aethod  is  described  for  aeasuring  the  thick- 
ness aad  disjoiaing  effect  of  thia  layers,  for  the 
case  where  these  are  bouadary  layers  betweea  a  ly- 
ophilic  solid  and  a  gas  bubble.   Further  obser- 
vatioBS  are  reported  on  the  nonequi 11 briua  state 
of  such  wetting  filas.   Experiaeatal  data  are 
given  which  establish  an  equation  for  the  state 
ef  a  solvate  layer  expressiag  the  eqaillbriua 
pressure  (disjoiaing  actioa)  of  this  layer  as  a 
function  of  layer  thickaess,  for  both  aqueous  aad 
nonaqueous  aedia.   The  effect  of  electrolytes  on 
the  thickness  h  of  n  solvate  fila  is  described. 
as  well  as  the  effect  of  surface-active  substances 
on  a  vaseline  oil  fila  solvatiag  the  surface  of 
steel.   A  theory  of  aicelle  iateraction  is  given 
which  takes  account  of  the  disjoining  effect  pro- 
duced by  thin  layers  of  the  dispersion  acdiua 
separating  adjacent  surfaces.   Fiaally,  these  laat 
calealatioBS  are  used  to  develop  a  theory  of  slow 
coagulation  and  stability  of  colloids  in  disperse 
systeas.   (Author) 


AO-409  077     Div.   25 
(TISTP/JAB)  OTS  price  $2.60 

University  of  Southern  Calif.,  Los  Angeles. 

SCATTERING  OF  OBLIQUELY  INCIDENT  LIGHT  NAVES  BY 

ELLIPTICAL  FIBERS. 

by  Cavour  N.  H.  Yah.  Apr  63.  18p.  Rept.  82  211i 

EE23 

Coatract  AF19  604  6195.  ProJ.  4642.  Task  464202 

APCIL  63  116         Uaclassified  report 

Oaseriptors:   ('Light.  Scattariag),  Fibar- 
optics.  Cyliadrical  bodies. 
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AD-409  087     Div.   25 
(TISTP/JAB)  OTS  price  $4.60 

Roae  Air  Developaeat  Caatar,  Griffiss  Air  Foret 

Base,  N.  Y. 

ON  FERROMAGNETIC  RESONANCE, 

by  BruBo  Beak  aad  Richard  Rawsaa.  May  63.  40p. 

ProJ.  5546.  Task  554603 

RAOC  RAH  TM63  6       Uaclassified  report 


Descriptors:   (•Fen 
Partarbatioa  theory. 


0. 


This  report  discusses  gyroaagaatic  aad  farre- 
aagaatic  resoaaace  experiaeats.   The  ralatioaship 
of  the  spectroscopic  splittiag  factor  to  the 
aagaatoaechaalcal  ratio  is  derived  usiag  first 
order  perturbatioa  theory.   Power  abserptioa  ia 
a  aatal-backad  ferrite  slab  ia  thaaratically 
deteraiaad  aad  plots,  for  several  slab  thick- 
aassas.  of  aagular  fraquaacy  varsas  power  absorbed 
ere  givea.  (Author) 
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A0-i09   091  Oi*.      25 

(TISTP/JIAB)    OTS  prie*  tl.lO 

Fertiga   Teek.    Oiv..    Air   Force    Sytteas    Coaaaad. 

Vrigkt-Patterioa  Air   Force   Bate.    Okie. 

ON    THE    CON^^TANCY    OF    TANGENTIAL    RUPTURE    IN    A 

RAREFIEO/fLASMA, 

by   L.   IT    Ptekakkcki.      28   Bar   63.    8>. 

FTO  JT63    182 

Oaelastified  report 


tat.  froB  Okraiat'kiy  Fisickaiy  Zkaraal.  6i1, 
86-92.  Jaa  61. 

Detcrlptorst   (•Plaiaa  pkytiet),  (•Magaeto- 
kjrdrotfyaaaiet,  Equatioai). 

'AO-409  098     Di»,   25 
(TISTP/J»)  OTS  price  $5.60 

Uaireriity  Coll.,  Loadoa  (Gt.  Brit.). 

ONE-DIMENSIONAL  X-RAY  DIFFRACTION  TECHNIQUES  AS 

A  ROUTINE  STEREO-CHEMICAL  TOOL. 

Teckaical  rept .  ao.  1  (Fiaal),  1  Dec  61- 

30  Not  62. 

by  R.  S.  Nykola.  Peter  Paaliag,  6.  B.  Roberttoa. 

aad  Jeaa  Dolliaore.   1  Dec  62,  i9p. 

Coatract  DA91  591EUC2063 

Uaclattified  report 

Detcriptortt   ("Melecalar  itraetare.  X-ray 
diffractioa  aaalyiit),  (•Stereockeai tt ry . 
Aaalytit).  Diffractioa  aaalytit,  Liqaidt, 
Poaderi,  Solutioat,  Naaerical  aaalytit. 

Tke  objective  wat  to  develop  aad  evaluate  teek- 
aiqaes  for  obtaialag  iaforaatloa  oa  tke  ttrac- 
tare  of  aoleculet  by  ute  of  oae  diaeational 
x-ray  diffraction  data  froa  powders,  telutioai 
aad  liqaids  aad  to  obtaia  iaforaatloa  oa  tke 
ttractare  of  aoleculet.   Tke  teckaiqae  It  ttadied 
of  collectiag  oae  dlaeatioaal  diffractioa  data 
aad  tke  aaaerlcal  treataeat  of  tack  data  for  ia- 
terpretatloa  aad  coaparltoa  aitk  tiallar  ob- 
terved  data  froa  a  teriet  of  coapouadt  and  aitk 
corretpeadlaf  faactioat  calcalated  froa  pro- 
poted  ttractaral  aedelt.   Coaputer  prograaaet 
bave  beea  prepared  to  treat  ebterved  data  aad  to 
calculate  tke  aecettary  fuactioat.   A  fally  auto- 
aatic  dif fraetoactor  for  powdert  It  detigned  to 
collect  kigk  quality  oae  diaentioaal  diffractioa 
data  eatily  aad  rapidly  aad  preteat  it  in  digital 
fora  for  direct  readiag  by  a  digital  coaputer. 
(Autkor) 


AO-409  118     Oiv.   25 
(TISTP/J^)  OTS  price  $1.10 

N««  York  U.  ,  N.  Y. 

THE  EFFECTS  OF  HIGH  ENERGY  RADIATION  ON 
INSULATORS. 

Progrett  ropt.  ao.  2.  1  Sep  62-28  Fob  63, 
by  Hartaut  P.  Kallaaaa.  Apr  63.  6p. 
Caatraet  DA 36  039te89180,  Proj.  3A99  25  00^ 

Uaclaiiified  report 

Doicrlptorai   (•Radiatioa  affactt.  Enargy) , 
(•Cbargad  partlelet,  Solida).  Vibratioa 
iaalatori.  X-rays,  loaisatioa. 

Caataattt 

Poiitroas   ••   probat    la   tolida    II    lattiea 
vlbratloat  * 

laaliatioa   by   x-raya    is   aatbraeeaa   dateraiaed   by 
tke  aatbod   of   pertittaat    iataraal    polarisation 

Al)-409    122  Div.      25 

(TISTP/JM)      OTS   price    |2.60 

Flarlda   U.    Eagiaeering   and    Induttrial    Experlaent 

Statiea,    Galaetvllle. 

A   STOOY   OF   UNOERMATER    PROPAGATION   FROM   A   HIGH- 


POHER    ELECTRICAL    DISCHARGE. 

Fiaal  tecknlcal  rept.. 

by  M.  J.  Larten,  M.  M.  Newaan  and  0.  R.  Gano. 

June  63.  21p. 

Coatract  Noar580  10.  ProJ .  NI371  3^0 

Uaclattified  report 

Oetcriptorti   (*Acouttict.  Electric  ditckarget). 
("Sound  generatort,  Propagation),  Underwater 
Sound,  Electrical  propertiet,  Meatureaent, 
BlectrodPt,  Slaulatlon,  Elect roaagnet Ic  prop- 
ertiet. Sea  water.  Electrical  conductance. 


Tkts  report  considers  soae  acoastlca 
tlons  retaltlng  froa  a  blgk-power  «>1 
ckarge.   One  of  tke  aain  objectivet 
acouttleal  tettt  wat  to  obtain  toae 
aeaturp  of  tke  ratio  of  tke  radiated 
energy  to  that  of  tke  electrical  ene 
dltcharge.   For  thi>  tettt  aade  under 
thit  ratio  wat  obterved  to  be  on  the 
to  1000,  while  utlag  a  tiaple  aon-op 
ckarge  electrode  detlgn.   Meatureaen 
air-to-water  electrical  ditckarget, 
aaple,  a  tlaulated  lightning  dltchar 
turface,  revealed  tubs t aat i al ly  negl 
wator  acouttleal  retponte.  (Author; 


AD-409  157     Div.   25 
(TISTP/JM)  OTS  price  |1,60 
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Aray  Materials  Retaarck  Agency,  Matertowa,  Matt. 

CONTRIBUTION  OF  THERMAL  DIFFUSE  SCATTERING  TO 

INTEGRATED  BRAGG  REFLECTIONS  FROM  PERFECT 

CRYSTALS. 

by  D.  R.  Ckipaan  and  B.  ■.  Batteraaa.   Jaa  63. 

8p. 

ProJ.    1H0   2U01A110 

AMRA   Rapt.    ao.    130 

Uaclattified  report 

Detcriptort:   (•Crystals.  Tkeraal  dlffusioa), 
(•X-ray  diffractioa  aaalysis,  Pkoaoas), 
Meatureaent,  lateatity.  Scattering,  Reflectioa, 
Silicoa. 

It  it  tkowa  tkat  tke  coatribation  of  tkeraal 
diffuto  tcatteriag  to  iategrated  Bragg  in- 
teatitiet  froa  perfect  crystals  caa  be  auch 
greater  tkan  previously  expected.   Meatureaentt 
oa  the  (555)  reflection  of-  silicon  are  pre- 
teated  tkowiag  a  tkeraal  teattering  contri- 
bution of  about  lOi   of  tke  true  Bragg  Intentlty. 
Tke  tpecial  atpect  of  the  effect  in  perfect 
cryttalt  it  discussed  and  aetkods  of  reducing  it 
•r  corractiag  for  it  are  included.   (Autkor) 


AO-^09  162     Div.   25.  U 
(TISTP/FEM)  OTS  price  «6.60 

Otab  0..  Coll.  of  Eagiaeeriag,  Salt  Lake  City. 
DESIGN  AND  CONSTRUCTION  OF  MULTI-RING  APPARATUS 
FOR  USB  AT  HIGH  PRESSURES.  FORCE  DISTRIBUTION  BY 
MEANS  OF  THE  IRREVERSIBLE  COMPRESSIBILITY  OF 
SILICA  GLASS,  AND  THE  EFFECT  OF  PRESSURE  ON 
ORBITAL  ELECTRON  CAPTURE, 

by  M.  B.  Gogarty,  S.  S.  Klstler.  aad  E.  B. 
Christiansen.   June  63.  67p.   TR7 
Contract  Noar128802,  ProJ.  NR052  357 

Uaelassified  report 

Descriptors:   (•Higk  pressure  retearck.  Cylla- 
drlcal  bodiet).  (•Silicates.  Glatt).  (•Electron 
capture.  Preiture).  Atoaic  orbitalt.  Deiiga. 
Elatticity.  Radioactive  itotopes.  Radioactive 
decay.  Sciati 1 latioa  couaters.  Least  squares 
aetkod.  Pressure  vessels.  Steel,  Tables. 

A  derivatlea  is  preseated  of  equations  wklck  can 
be  used  la  tke  design  of  kigk  pressure  apparatus 
utilising  aalti-riag  support.   Tke  use  of  tkese 


equations  is  illustrated  by  tke  design  calculi- 
tiaa  for  a  aultl-ring  apparatus  known  as  the 
itvil  asseably.   The  particular  asseably  de- 
scribed uses  three  rings  for  external  support. 
Tkit  asseably  is  capable  of  developing  average 
■ressures  of  160,000  ata  for  ainiaua  periods  ol 
tno  weeks.   The  aethods  and  aaterials  used  in  ^|e 
ftbrication  of  tke  asseably  are  also  presented 
(Autkor) 


AO-^09  172     Div.   25 
(TISTP/Ji)  OTS  price  $2.60 

Selenia  S.  P.  A.  Roae  (Ita\y). 

PBOPAGATION  OF  WAVES  IN  INHOMOGENEOUS  MAGNETO- 
ACTIVE  PLASMA  COLUMNS, 

by  lag.  Pietro  de  Saatis.   29  Jaa  63.  2^p.  Tecf 
Jloie  no.  3 

Coatract  AF61  052  U5 
AFCRL  63  6^2 

Uaelassified  report 

Traat.  froa  Societa'  Selenia  via  Tlburtina  Kl 
12U.  S.p.A.  Roaa. 

Descriptors:   (•Electroaagaetic  waves. 
Propagation).  (•Plasaa  pbysies.  Electroa 
density).  Boundary  layer,  Partial  differeati 
equatioas.  Distribution  theory.  Magnetic 
properties. 
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A»-^09  175 
(TISTP/AAR) 


Div.      25 
OTS    price   $2.^0 


Cruft    Lab..    Harvard    U..    Caabridge,    Mass. 
lADIATION    FROM    AN   ELECTROMAGNETIC    SOURCE    IN    A 
HALF-SPACE    OF  COMPRESSIBLE    PLASMA-SURFACE    MAVB$ 
by  S.    R.    Seskadri.    5   ll«r   63,    21p.    Teckaical 
rept.    no.    396 
Contract    Noarl866    32,    ProJ.    NR371    016 

Uaelassified  report 

Deseriptorst   (•Elect reaagaatic  waves,  Prop4|«- 
tioa).  Radio  eoaauaication  systaas.  Guided 
■  issues,  Vafcieles.  Geoaetry,  lategrals, 
Matheaatieal  aaalysis.  Velocity,  Attaauativj 
Frequeacy,  Series. 


Tke  radiatioa  ekaractar 
of  aagnetic  curraat  are 
akick  tke  source  is  sit 
iiotropic,  eoaprettlble 
oa  oae  tide  by  a  perfec 
plane  tcreen.  In  addit 
lad  plasaa  space  waves. 
boundary  wave.  Tkls  bo 
■ave.  It  kas  associate 
field  coapoaent  and  tke 
la  coatrast  to  tke  spec 
eoaposed  late  aa  electr 
so  pressure  tera  aad  a 


isties  of  a  liae  sourc* 

studied  for  tka  ease  >k 
uated  ia  a  kalf-space  <»r 

plasaa  wklck  is  bouad^d 
tly  eoadaetiag.  rigid 
loa  to  tke  aleetroaaga 'It ie 

tke  line  source  excit  tjs  a 
nadary  wave  is  a  coupl  >id 
d  witk  it  both  a  aagae  tile 

pressure  tara.  Tkis  lis 
e  waves  wklck  caa  ba  d  ?^ 
oaagaetic  (EH)  aoda  wijl^Pi 
plasaa  (P)  aoda  with  a 


PHYSICS  -  Division  25 


aagaetic  field  associated  witk  it.   The  charac- 
teristics of  this  boundary  wave  are  evaluated. 
The  boundary  wave  propagates  for  all  frequencies 
and  the  power  carried  by  the  boundary  wave  be- 
coaes  saaller  as  the  frequency  is  iacreased. 
(Autkor) 


AD-409  176     Div.   25 
(TISTP/JM)  OTS  prict  |2.60 

Naval  Ordnance  Lab.,  Hklte  Oak,  Hd. 

A  PROBE  FOR  ELECTRICAL  CONDUCTIVITY  MEASUREMENTS 

IN  IONIZED  GASES, 

by  Leaauel  L.  Hill,  Tkaodore  Marskall  and 

Benjaain  J.  Crapo.   Apr  63,  18p. 

N0LTR62  186  BRR83     Unclassified  report 

Daseriptors:   (•Electrical  conductance,  Meas- 
ureaent),  (•Gas  ionization.  Fluid  flow),  Skock 
tubes,  Magaatic  fields.  Perturbation  tkeory. 

A  probe  teekniqaa  for  aeasuring  the  electrical 
coaduetivity  in  a  saall  region  of  an  ionized 
flow  field  is  described.   The  technique  Involves 
observing  the  iateractioa  between  an  ionized 
gas  and  a  saall  parturbiag  R.F.  aagnetic  field. 
The  probes  are  basically  saall  coils.   Several 
probes  have  been  dynaalcally  calibrated  in  a 
shoektube.   A  few  preliainary  aeasureaeats  were 
aade  in  tke  wnke  of  a  ^-Inck  sphere  wklck  was 
subjected  to  kigk-speed  fligkt  coaditions. 
(Autkor) 


AD-409  307      Div.   25 
(TISTP/AAR)  OTS  price  11.10 

Foreign  Tech.  Div.,  Air  Force  Systeas  Coaannd, 

Wright-Pattersoa  Air  Force  Bate,  Ohio. 

INFLUENCE  OF  AN  ELECTRICAL  FIELD  ON  FLAMES, 

by  A.  Ye.  Potapenko  and  P.  P.  Kottenko. 

12  June  63,  8p. 

FTD  TT63  ^08  Oaelattified  report 

Traat.  froa  Inshenerno  Fisichetkiy  Zhuraal, 

5:10,  pp.  73-"76,  October,  1962. 

Detcriptort:   (•Flaaet,  Aaalytit),  Electricity. 
Tettt,  Fuelt,  Teaperature,  Voltage  aaplifiert. 
Air,  Propagatioa. 

AD-409  317     Div.   25 
(TISTP/RLG)  OTS  price  $1.60 

Michigaa  State  U. ,  East  Lansing. 

FIELD  EMISSION  IN  A  MAGNETIC  FIELD, 

by  F.  J.  Blatt.   1962,  15p. 

Coatract  AF^9  638  70 

AFOSR  ^759 

Unclassifisrd  report 

Deseriptorst   (•Field  eaission.  Magnetic 
fields) ,  Electric  curreats.  Teaperature, 
Electron  density.  Oscillation,  Blsanth, 
Traasport  properties.  Nuclear  energy  levala, 
Metals,  Electric  fields.  Hydrogen,  Tunnel 
diodes.  Distribution,  Nuaerical  aaalysis. 
Theory. 

AD-409  A39     Div.   25 
(TISTM/ODN)  OTS  price  $1.60 

Birainghaa  U.  (Gt.  Brit.). 

STRUCTURAL  STUDIES  OF  LINEAR  MOLECULES  BY 

MICROHAVE  SPECTROSCOPY, 

by  J.  K,  Tyler  aad  J.  Sheridan.   Feb  63,  19p. 

Coatract  AF61  052  2^1 

AFOSR  4822  Unclassified  report 
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Oeacripter*:   (•Nikrovav*  spect rttcopy, 
NelecHlar  stmctiire) .  (•■•lecHlar  stryctart. 
■ier««ave  ipactrascapy) ,  Cktalcal  bead*. 
Molecular  propartits,  ladiat  coapouadi, 
riaarides,  Cklarlat  ceapoaadi.  Halogaaated 
hydreearbaas.  Itotepat,  ■ieronave  rreqaeacr. 
Cyaaldas.  ^     ' 
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AO-409  UO     0i».   25 
(TISTP/JAB)  OTS  prieo  |5.60 

■laaotota  U. ,  Sekool  of  Physics.  Minneapolis. 

lAOIATIVK  COBMCTIONS  TO  HIGH  ENESGY  SCATTEBINfi 

PIOCISSIS, 

by  N.  AboBsoar  aad  0.  I.  YoBaio.  Jaa  63.  60p. 

■ept.  BO.  TN8 

Graat  AF  eOAl6^  i? 

APOSi  ^742  Oaclatsified  report 

Oeseriptorii   (•Ckarged  particles.  Scattoriag) 
{•Iloetroas,  Scattoriag),  QaaBtua  aeckaaies. 
^   Errors,  lloetreaafBotie  fields. 

A  aaifiod  treataoat  of  radiafiTo  corro 
>  class  of  scattoriag  oxperiaoats  is  pre 
oxporiaoBts  coasidorod  are  tkose  ia  wk 
(bat  aot  botk)  tk*  scatterod  or  recoil 
is  dotoetod.  Tko  recoil  kiaeaaties  ar 
troatod  aad  tke  CBleulatioa  is  siaplif 
rotaiaiag  eaiy  toras  of  logaritkaic  or 
goBoral  rosults  are  applied  to  specifi 
oxaaplos  ia  wkick  radiatlTO  correction 
likely  to  bo  iaportaat.  Except  possib 
easo  of  coaptoB  scattoriag  Mitb  aearly 
aoBoataa  traasfor.  tke  errors  are  esti 
bo  loss  tkaa  2%   of  tk*  cross  soetioa. 
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(Autkor) 


AO-409  U1      Dlv.   25 
(TISTP/JAB)  OTS  price  |3.60 

Celaabia  ladiation  Lab.,  New  York. 

P80PERTIES  OF  ATOMIC  IONS. 

Fiaal  rept,.  1  Dec  60-30  No»  62. 

30  Not  62.  31p. 

Contract  AF^9  638  996 

APOSB  47A7  Dttclassified  report 

Descriptors!   (•loas,  Atoaic  properties), 
(*Heliua,  Atoaic  properties),  (•Lithiua, 
Atoaic  properties),  Atoas,  Ziac. 

Stadles  on  the  properties  of  atoaic  ions  were 
divided  into  four  categories!   (l)  the  lifetiae 
of  the  aetastable  keliaa  ion,  (2)  lerel  crossiag 
spectroscopy.  (3)  atoaic  lifetiaes,  aad  U)  a 
stady  of  the  aetastable  lithiua  atoa.   The 
statBS  of  eack  of  tkese  areas  of  research  is 
proseated  ia  detail.   (Author) 


AO-409  516      Oi»,   25  i 
(TISTM/AMS)  OTS  prie*  $1.10 

M*tcalf  R*s*arck  Lab..  Browa  0..  ProvldOBc*. 

THE  CRYSTAL  STROCTDRE  OF  BORON  TRIFLUORIDE 

TRIl'  "■  "'"'  "**  ^'    "•  ^•'•'•"•'    J"-«  03.  6p. 
Coatract  NoBr562  0^.  ProJ .  NR017  607 

UBclassifiod  report 

Descriptors:   (•Boroa  coapoaads,  Flaeridas) 
('Crystal  structure.  Ckeaical  coapouads) 
Mater.  Ckeaical  beads.  Crystals.  Expori- 
■*Btal  data.  HydrntAt. 


AD-409  552     Di».   25,  15 
(TISTP/MFA)  OTS  price  17.60 

Sheffield  U.  (Gt.  Brit.). 

ELECTRON  CORRELATION  IN  METALS, 

by  M.  Joaes  aad  N.  H.  March.   May  63.  68p. 

Coatract  AF61  052  317.  ProJ.  7112.  Task  711202 

*■'•  °J   87  UBclassifiod  report 

Oescriptori:   (•Metals,  Elactreas),  (•Calculus 
•f  Tariatioas.  Correlation  techniques). 
Perturbatioa  theory.  Oeteraiaaats,  Magnetic 
fields,  Fourier  analysis,  lategral  traasforas. 
Gas  ioaisatioa,  Electroa  deasity. 

The  first  aad  secoad-order  deasity  aatricos  for 
a  HBifora  electroa  gas  are  discussed  ia  the 
liaitiag  cases  of  weak  coupling  (usual  gas  paraa- 
eter  r  sub  s  approaches  0)  aad  strong  coupling 
(r  sub  s  approaches  iafiaity).   Attoatioa  is 
fecussed  en  the  iaportaat  pair  distributioa 
fuBctioB  aad  oa  the  aoaentua  distribution.   If 
the  high  density  fora  of  the  aoaentua  distribu- 
tion of  Oaaiel  and  Vosko  is  adopted,  thea  con- 
clusions can  be  drawn  regarding  the  aeaaiag  of  a 
Ferai  surface  ia  a  systea  of  iateractiag  parti- 
cles.  However,  the  applicability  of  perturbation 
theory  to  the  calculatioa  of  the  aoaentua  dis- 
tribution is  throwa  iato  soae  doubt  by  a  calcula- 
tion we  have  carried  out  on  a  soluble  probloa. 
Here  we  find  that  the  perturbati»e  answer  is  not 
correct,  but  unfortunately  the  problea,  that  of 
non-interacting  electrons  ia  a  aagaetic  field 
is  very  different  physically  froa  the  Couloab' 
correlation  case.   Variatioaal  foras  of  secoad- 
order  density  aatrices  are  discussed,  and  the 
Ealer  equations  are  obtained  for  one  possible 
scheae  based  on  localized  orbitals.   Finally 
soae  progress  on  the  non-unifora  gas  is  briefly 
reported.   (Author)  ' 


AD-^09  562     Di».   25 
(TISTP/RLG)  OTS  price  $1.10 

Foreign  Tech.  Di»..  Air  Force  Systeas  Ceaaand. 

Mright-PatlersoB  Air  Force  Base.  Ohio. 

DEVICE  FOR  MEASURING  TEMPERATURE  COEFFICIENTS  OF 

by  V.  N.  BobroT.  22  May  63,  6p. 

PTD  TT63  423  Unclassified  report 

Traas.  froa  Russiaa  Periodical,  Geoaagaetixa  i 
■eroaoaiya,  Iidatel'stvo  Akadeaii  Nauk  SSSR  2 
pp.  550-552,  1962.  *   ' 

Bescriptorsi   (•Magaets,  Toaperataro) .  ("la- 
struaeatatioa.  Desiga).  Measareaoat,  Magaotic 

aoaeats.  Quarts,  Terrestrial  aagaotisa,  Mag- 
aetic  fields.  Scale,  Deflection,  Electrical 
equipaeat.  Errors. 


Ul..^09  582 
[IISTP/RLG) 


OiT.   25 
OTS  price  fl .75 


Little,  Artkur  0.  Inc.,  Caabridge,  Mass. 
lAOIATION  CHARACTERISTICS  OF  METAL  VAPORS. 
ij   A.  E.  Mecksler  aad  P.  E.  Glaser.   Feb  63.  5(^- 
Catlract  AF33  657  7974,   ProJ.  7063,  Task  7063  Pl 
UL  63  37  Uaclassified  report 


Descriptorsi   (•Metals,  Vapors).  (•Nuclear 
particles).  Experiaeatal  data,  Teaperature, 
por  pressure,  Sodiua,  Potassiua, Intensity , 
transfer.  Gases,  Cheaical  reactions,  Electri 
coaductanece,  Abserptioa  spectrua.  Optical 
iastruaeats,  Baad  pass  filters,  Liae  spectra 
Headers. 


t 

i^pi 
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it  experiaeatal  prograa  is  described  ia  wkic 
itai-quaat itative  data  oa  absorption  of  radi 
ftergy  by  alkali  aetal  vapors  was  obtaiaed. 
rtage  of  variables  covered  weres  teaperature 
ta  600  C{  sodiua  aad  potassiua  vapor  pressur 
0  to  18  aa  Hg;  vapor  patk  leagtk,  4-1/2  aad 
iBCkes;  waveleagtk  regioa  4000-8300  aagstroa 
Tke  results  are  reported  in  teras  of  tke  doc 
ia  iateasity  of  ligkt  passiag  tkreugk  alkali 
aetal  vapors  as  fuactioas  of  vapor  pressure, 
perature  aad  patk  leagtk.  Tke  absorptioa  of 
radiatioB  by  alkali  aetal  vapors  kas  beea  sk 
to  kave  aa  observable  effect  oa  tke  keat  tra 
ia  arc  aad  plasaa  systeas  aad  warraats  a  aor 
detailed  study  over  a  larger  spectral  raago. 
(Aatkor) 
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AD-409  596 
(IISTP/HSS) 


Div.   25 
OTS  price  |9.10 


llchigan  U.,  Coll.  of  Eagineering,  Aaa  Arbor. 

A  STUDY  OF  PLASMA  APPLICATIONS  IN  MICROMAVE 

CIRCUITS. 

Final  rept., 

by  A.  Olte  aad  B.  K.  Miller.   Jaa  63.  95p.  R«p|l 

IS.  4915  IF 

Coatract  AF30  602  2605 

lADC  TDK63  54  Uaclassified  report 

Descriptors:   (•Plasaa  pkysics.  Glow  dis- 
charges). (•Microwave  networks.  Attenuators) 
Coaxial  filters.  Attenuators,  Traasaissioa 
lines.  Magnetic  pidch.  Magnetohydrodynaaics, 
Microwave  frequency.  Cyclotron  resonance 
phenoaena.  Argon,  Heliua,  Nitrogen,  Navegui^s 


IJO 


Aa  investigation  into  t 
•f  plasaas  in  aicrowave 
•at  a  static  aagaetic  f 
•as  concentrated  on  two 
figurations.   The  RF  pr 
transaission  line  with 
■hich  passed  through  a 
ekarge  were  exaaiaed. 
gas  ia  the  liae  withia 
could  be  varied  by  appl 
iaaer  and  outer  conduct 
Ike  extent  to  which  the 
IF  propagation  region, 
toristics  were  exaained 
•f  30.5  ca  for  frequenc 
■c.   Argon,  heliua  and 
pressures  between  0.02 
results  are  coapared  wi 
liaa  aedel  to  describe 
tke  RF  field.   (Aatkor) 
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AO-409   609  Dlv.      25,    9 

(TISTP/JEA)    OTS   price   |8.10 

Boeing    Scientific    Research    Labs.,    Seattle,    Wa4 
ON   THE    ACCELEKATION    OF    MAGNETOGASDYNAMIC    CHANr  $L 
FLOHS   THROUGH   THE   SONIC    VELOCITY, 
ky   F.    D,    Haiaa,    Mar    63,    1v.    Dl    82   0239;    Flighi 
Sciences    Laboratory   Rept.    72 

Uaclasslfiad   roport 
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PHYSICS  -  Division  25 

Also  available  froa  the  author. 

Descriptors:   (•Magnetohydrodynaaics,  Super- 
soaic  flow),  (•Acceleration,  Magnetohydro- 
dynaaics), Sources,  Coapressible  flow.  Vortices, 
Vector  analysis,  Nuaerical  analysis.  Differ- 
ential equations,  Diatribution,  Magnetic  fields, 
Velocity,  Perturbation  theory,  Boundary 
layers. 
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AD-409  614     Div.   25 
(TISTP/RLG)   OTS  price  $1.60 

CaliferBla  Inst,  of  Tech.,  Pasadeaa. 

RESONANCE  OSCILLATIONS  IN  A  HOT  NON-UNIFOKM 

PLASMA, 

by  Jerald  V.  Parker.  May  63.  9p.  TR20. 

Contract  NeBr220  13 

Uaclassified  report 

Descriptors:  (•Plasaa  osci llatioBS,  Resonance), 
(•Magnetohydrodynaaics,  Nuaerical  analysis), 
Plasaa  physics.  High  teaperature  research, 
Equations,  Geoaetry,  Frequency,  Functions, 
Thickness,  Electron  density.  Distribution, 
Partial  differential  equations. 

The  hydrodynaaic  equations  of  a  hot  non-unifora 
plasaa  are  solved  auaerically  in  slab  geoaetry 
to  obtain  the  resonant  frequencies  aad  associated 
wave  fuactioas.   The  splittiag  of  the  various 
resoaances  is  shown  to  depend  on  the  paraae«ter: 
(slab  thlckaess/Debye  leagtk).  (Autkor) 


AO-409  615 
(TISTM/AMS) 


Div.   25,  26 
OTS  price  |1.60 


Lear  Inc.,  Santa  Monica,  Calif. 

SEMICONDUCTOR  THIN  FILMS. 

Quarterly  rept.  no.  5.  I  Nov  62-31  Mar  63. 

31  Mar  63.  8p. 

Coatract  AF33  657  7623 

Unclassified  report 

Descriptors:   (•Seaiconduct ing  filas.  Vapor 
platiag),  (•Vapor  plating.  Seal  conduct  or  filas). 
Hall  effect.  Silver.  Low  pressure  research, 
ladiua.  Tin.  Galliua  alloys.  Arsenic  alloys, 
Calciua  coapounds.  Fluorides.  Silicon  coa- 
pounds.  Oxides.  Heat  treataent.  Geraaniua,  Sur- 
face properties.  Electron  aicroscopy.  Mica. 
X-ray  diffraction  analysis.  Evaporation.  Filas, 
Seal  conductors ,  Manufacturing  aethodt.  Tests, 
Experiaental  data. 


AD-409  622     Dlv.   25 
(TISTP/JAB)  OTS  price  $10.50 

Geophysics  Lab.,  Mass.  last,  of  Tech.,  Caabridge. 
IRREVERSIBLE  THERMODYNAMIC  EFFECTS  IN  INHOMO- 
GENEOUS  MEDIA  AND  THEIR  APPLICATIONS  IN  CEtTAIN 
GEOELECTRIC  PROBLEMS, 

by  Bijan  Nourbohect.   8  Feb  63.  121p.  9017  4 
MIT  ProJ.  DSR  9017 

Uaclassified  report 
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Division  25  -  PHYSICS 

0«et«ral  thtslt. 

Otacrlptcrat   (•Th«ra«4yaa«ict.  Irravaraiblt 
praeaaaaa). 


A  tktaratleal  iavaatlfatlaa  af  Irravaralbla 
eaapllaff  affactt  ta  tlia  tartb  la  earria4  aat  ta 
oat  a  kattar  aadarat aa«i ag  •t   the  rola  of  coapliag 
la  pra4aelag  apeatanaeaa  polarisation  cHrrentt 
It  li  foaad  that  alaetrakl aatle  aa4  alaetrachaal- 
eal  eoapUaga  are  tha  aaat  lapartaat.  aad  la 
eartaia  easas.  tha  tharaaalactrle  eaapllaa  eaa 
alio  ba  lapartaat.   Tha  alactrlc  earraat  is  faantf 
to  dapaatf  oa  the  gradleat  of  a  potential  f 
called  the  "total  electric  poteatUl,"  which 
satisfies  the  Laplace's  eqaatioa.   the  beaadarr 
»alae  off  depends  ea  the  dritrlag  pressnre  (or 
(l*'!"!  ''•*•■**"*'  •"*  *■••  •iMtrlc  poteatlal. 


AB-^09  632     OlT.   25 
(TISTP/WH)  OTS  prlca  $33.50 

Na»al  Ordnaaee  Test  Statioa,  Chlaa  Lake,  Calif. 
STEAOT-STATE  MOTION  OF  CABLES  IN  FLUIDS,   PART  1 
TABLES  OF  NEUTtALLY  BDOYANT  CABLE  FUNCTIONS. 
by  Charles  J,  Thorae,  George  E.  Blackthaw  and 
Ralph  M.  Claassea.   Sept  62,  1t. 
NAVMEPS  Rept.  7015  HOTS  TP  2378 

Dnclattlfied  report 

Descriptors:   (•Cables  (■echaalcal} ,  Oynaaics), 
(•Motion,  Eqaatloas).  Water,  Tables,  Rydro- 
djraaalcs,  Drag. 

The  tables  la  this  report  aaka  possible  slaple 
slide-rale  calcalatloas  of  posltloa,  stress, 
leagtk,  pkyslcsl  paraaeters,  etc.  In  certain 
steady-state  probleas  of  tke  plaae  aotloa  of 
aeatrally  baoyaat  cablas.   Tke  tkeory  beklnd  tke 
cable  faactloBs  Is  esseatlally  tkat  of  LandMeber 
aad  Protter.   Exaaples  are  laclnded  to  aid  en- 
gineers in  aslag  tke  tables.   (Aatkor) 


AO-409  690      DiT.   25,  2 
(TISTP/JAB)  OTS  price  $3.60 

Laboratory  of  Astropkyslcs  and  Pkyslcal  Meteorol- 
ogy, Jokas  Hopkias  U, ,  Baltlaore.  Md. 
MEASDREMaNT  OF  INFRARED  SPECTRAL  COMPONENTS  FLOW- 
ING UPWARD  AND  DOWNWARD  IN  THF  ATMOSPHERE 
Final  rept., 

by  Robert  C.  White.   19  Apr  63,  7p. 
Coatract  AF19  604  617^.  ProJ.  50^3.  Task  79708 
AFCRL  63  A95  Daclasslfled  report 

Descriptors:   (•lafrared  radiation,  Ataospkera), 
Ballooa  eqnipaeat,  Spectraa  aaalyzers.  Test 
aetkods. 

Ron  data  of  a  ballooa  fligkt  to  deteraiae  tke 
spectral  coapoaents  of  Infrared  radiation,  flow- 
ing ap  aad  doMaward  ia  tke  ataospkere,  kas  beea 
previoBsly  reported.   Tkis  report  preseats  tke 
aaalysis  of  tkose  data,  giviag  tke  flax  qaaatita- 
tivaly,  ia  tke  infrared  beads  (eack  oae  aicroa 
wide)  exteadiag  froa  8  to  25  aicroas.   Flax 
apward  aad  dowaward  at  varioas  altitades  is 
givea.   (Aatkor) 


AO-409  692     Di».   25.  i;^ 
(TISTP/HSS)  OTS  price  $1.60 

Llgktaiag  and  Traasieats  Researck  last., 

Mlaaeapolis,  Mian. 

NATUKAL  INTERFERENCE  CONTKOL  TECHNIQUES    PART  II 

LIGHTNING  PROTECTION  OF  AEROSPACE  ROCKET  VEHICLE 

LAUNCHING  SYSTEMS. 

Quarterly  rept., 

by  M.  M.  Newaaa  aad  J,  R.  Stahaana.   Apr  63i-4t7a. 

Rept.  ao.  407  ' 

Coatract  AF33  657  10904,  PraJ.  4357,  Task  435706 
ASO  TDR61  370.  p.  1 

Daclasslfled  report 

Descriptors:   (•Lightaiag  arresters,  Lauaching 
sites),  Electroaagnetlc  shielding.  Protective 
coveriags,  Lightaiag,  Rocket  Lauachers,  Gaided 
alssile  laaachers,  laterf ereace,  Traasieats. 

Alteraative  approaches  ia  lightning  protection  ef 
divertiag  a  direct  ligbtaiag  strike  to  soae  dis- 
tance away,  or  skielding  sensitive  equipaeat  to 
witkstaad  a  direct  stroke  caa  be  nsefully  coa- 
biaed  for  aaxiaaa  protectiea.   Llgktaiag  strokes 
to  diversieaary  rods  or  towers  still  leave  iateasa 
traasieat  aagnetic  fields  to  coatead  witk,  as 
well  as  possible  large  ground  currents  in  control 
cables.   Skieldiag  of  all  coaductors  aad  associ- 
ated "black  boxes"  of  equipaeat  is  tkeoret  leal  ly 
possible  if  resistaace  of  cable  skeatks  aad  coa- 
nector  Joijits  caa  be  kept  low  eaougk.   A  possible 
coablaatioa  approach  ia  a  grouad  iastallatioa  is 
to  "iBvite"  aearby  strokes  to  a  ceatral  high 
paiat  over  a  "bird  cage"  wire  asseably  surroaad- 
ing  the  laaachiag  systea  thus  guiding  the  light- 
aiag carreat  syaaetrical ly  so  that  the  aagaetic 
fields  iaside  caacel  to  approach  ia  ef f ect i vearss 
a  coaplete  "  Faraday  cage"  witk  reasoaable  fea- 
sibility as  to  practicality  aad  cost,  for  aost 
cases  of  lightaiag  to  groand  strokes  which  are 
aearly  vertical.   Slanting  strokes  or  aearby 
strokes  aad  iatease  EM  waves  would  require  soae 
korizoatal  iatercoaaect lag  wires  as  well.   Ia 
cases  of  dry  saady  terrain  iaproved  additioaal 
llgktaiag  protectioa  aay  be  aecessary  evea  for 
buried  cables  as  iadicated  ia  illastrativa  test 
deaeastratioBS.   (Aatkor) 


AD-409  749     Div.   25 
(TISTP/HSS)  OTS  price  $1.60 

farelga  Tech.  Div,,  Air  Force  Systeas  Coaaand. 

Nright-Pattersoa  Air  Force  Base,  Ohio. 

A  RADIATION  THERMOMETER. 

by  I.  D.  Seaikin.  10  May  63.  18p. 

FTD  TT63  64  Uaclasslfied  report 

Traas.  froa  Avt oaat 1 lat si ya  I  Pri borost reneniye, 
Institut  Avtoaatlki  Gosplana  UkSSR.  Sbornlk 
Nauchnykk  Trudov,  no.  2.  Kiev,  pp.  153-164, 

1961 . 

Descriptors:   ( •Theraoaeters ,  Furnaces). 
Metals,  Teaperature,  Theraal  radiatioB, 
lastruaentat i on,  Design. 

Tkis  article  reports  tke  description  of  an 
instruaent  for  the  aeasureaent  of  eaission  heat 
flows.   The  instruaeat  possesses  stability  of 
perforaance,  higk  seasitivity.  and  other  prop- 
erties which  favor  its  application  in  systeas 
for  the  autoaation  of  coaaercial  furnaces. 
(Author) 

AD-409  809     Div.   25 
(TISTM/AM)  OTS  price  $9.60 

Laboratory  for  Ataospheric  aad  Space  Physics, 

U.  of  Colorado,  Boulder. 

OPTICAL  CONSTANTS  OF  METALS  IN  THE  FAR  ULTRA- 


Itt 


VIOLET   AND   THEIR    RELATION    TO    ENERGY    BAND 

STRUCTURE. 

Rept.  for  JuBO  62-Hay  63, 

by  Luke  Stevea  Gouraay.   1  May  63,  104p.  SR 

Coatract  AF19  628  287.  ProJ.  8627,  Task  862' 

AFCRL  63  611  Uaclasslfied  report 

Descriptors:  (•Optical  properties.  Alloy 
(•Metals,  Optical  properties).  (^Alloys, 
cal  properties),  Ref lectoaeters.  Refract! 
index.  Reflection,  Aluainua,  Test  equipae 
Test  aetkods.  Silver.  Silver  alloys,  ladi 
alloys.  Gold,  Gold  alloys,  Aluaiaua  alloy 
Partial  differential  equatioBS.  Theory,  Q 
tuB  aechanics.  BriUouin  zones,  Perturbat 
theory. 
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AD-409   816  Div.       25.    9 

(TISTP/RLG)    OTS  price  $5.60 

Aaericaa    Radiator   aad   Staadard    Saaitary   Corjfj, 

Houataia    View,    Calif. 

EXPERIMENTAL    EVALUATION    OF    A    DUAL-ELEMENT   TMANS- 

OUCER    FOR    HIGH-TEMPERATURE-GAS   MEASUREMENTS. 

by   J.    T.    Chaabers,    D.    L.    Rail,    aad   W.    H.    GiMdt. 

■ar   63.    47p. 

Contract   AF33   657  8411.    ProJ.    7063.    Task   70^301 

ARL   63    58  Uaclasslfied    report 

Descriptors:      (•Traasducers.    Experiaeatal 
data;.    (•Higk-teaperature   researck.    Gases], 
(•Teaperature.    Measureaent; .    Gas    flow,    Feisi- 
bility    studies.    Tiae.    Reliability.    Tkerao|4ou- 
ples.    DistribuliOB.    Desiga.    Tables. 

4a   experiaeatal    evaluatioa   was   aade   of  a   diUl 
eleaeat    traasducer.    ia   wkick   gas-streaa   tempera 
tares   are    inferred    froa   siaultaaeous    teapeiiature- 
tiae   aeasureaents    of    two    traasducers   of   equal 
skape   but    unequal    tkeraal    capacity.      Tke  accuracy 
of   tke    traasducer   was   witkia   tti    in   aea  sur«|«ent  s 
froa  1950   to    2250   F,    wkich   was   the   best   ex[^dri 
aeatal   accuracy   predicted   by   an   earlier   ana 
of    the    coacept.      A    Halted    auaber   of   aeasui 
•ere   aade  with    the   traasducer   directly    ia 
acetyleae   flaae.      The    iadicated   flaae   teapc 
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tares   were  4700   F   aad   4789   F,    which   agree  t 


5%  with   aeasureaeats   aade   by    sodiua-1 iae-r<«ersal 
techBiques    for    equivaleat    coabustioB    coaditjioas 
ia    tests    coaducted   at    the   Uaiverslty    of   Cal|(for- 
■ia.       Ia   a    third    series    of    tests,    the   traai^ucer 
•as    used    to    traverse   a    2100   F   gas    streaa.    aid 
froa  a    siagle   record    the   teaperatare   profil*    la 
tke   streaa  was   calculated   withia   the  accuri«y   to 
which    the   true   profile   could   be   establishec^      It 
is   coacluded    that    the   dual-eleaeat    traBSdu<#t    is 
feasible   for   all    tha  applicatioas    tested,      tec- 
oaaeadatioas   are  aade   for   coatiaaad    iaprov^teat. 
(Aathor) 
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AD-409  826     Div.   25.  2.  13 
(TISTP/WH)  OTS  price  $1.60 

Aray  EBgiaeer  Waterways  Experiaeat  Statioa, 

Vickaburg.  Miss. 

A  PROCEDURE  FOR  DETERMINING  ELASTIC  MODULI  OF 

SOILS  BY  FIELD  VIBRATORY  TECHNIQUES. 

Juae  63.  lOp. 

AEWES  MP4  577  Uaclassified  report 

Descriptors:   (•Soils.  Elasticity),  (•Elastic- 
ity, Measupeaeat) ,  Soil  aeckaaics,  Mechaaical 
waves,  VibratiOB,  Velocity,  Shear  stresses, 
Coapressive  properties. 

This  report  preseats  a  procedure  by  which  rapid 
deteraination  of  the  elastic  characteristics  of 
iB-situ  soil  aaterials  caa  be  aade.   Usiag  the 
proposed  aethods,  the  shear  aad  coapressioa  wave 
velocities  and  Poisson's  ratio  caa  be  deterained, 
and  froa  these  the  shear,  G,  aad  coapressioa,  E, 
aoduli  can  be  coaputed.   These  characteristics 
aay  then  be  used  in  the  design  aad/or  evaluatioa 
of  foundations  for  structures.   (Author) 

AD-409  854      Div.   25,  6 
(TISTP/MFA)  OTS  price  $3.60 

Martia-Marietta  Corp..  Orlaodo.  Fla. 

EXCITATION  AND  DETECTION  TECHNIQUES  FOR  MILLIMETER 

WAVE  TRANSITIONS. 

Qaarterly  progress  rept.  ao.  3.  1  Jaa-I  Apr  63. 

by  J.  J.  Gallagher.  R.  G.  Strauch  aad  R.  E.  Cupp. 

30  Apr  63.  25p.  OR  3328 

Coatract  DA36  039SC90753.  ProJ.  3A99  1 5  Oil 

i|i'e4assif led  report 
"^"  , 
Descriptors:   (•Lasers, ^^aaoaia ) ,  (•Molecular 
beaas.  Absorptioa),  (•Milliaeter  waves,  De- 
tectioa).  Stability,  Tests,  Oscillators, 
laterferoaeters ,  Spectroscopy . 'X-ray  tubes. 
Electron  boabardaent.  Oscilloscopes,  Crystal 
filters,  Sulfides,  Hydrogea  coapouads.  De- 
tectors, lastruaentat ion.  Spectrua  analyzers. 
ExcitatioB,  FrequoBcy.  Standards.  Measureaeat. 

Tha  aolecalar  beaa  apparatus  is  bow  uadergoiag 
detector  tests.   Aa  aaaonia  aaser  has  beea  put 
iato  operatioa  aad  used  for  stability  tests  of 
phase-locked  oscillators.   Beaa  absorptioa 
studies  are  beiag  perforaed  to  deteraiae  tke  ef- 
fect of  radiation  techniques  on  tke  line  widtk 
of  the  aolecular  resonance.   A  Fabry-Perot  iater- 
feroaeter  has  showB  high  seasitivity  as  a  ailli- 
aeter  spectroaeter.   (Author) 

AD-409  856     Div.   25,  4 
(TISTM/RGR)  OTS  price  $8.60 

Naval  Ordaaace  Lab.,  CoroBO,  Calif. 
FONDATIONAL  RESEARCH  PROJECTS  -  JANUARY -MARCH 

1963. 

Quarterly    rept.,    Jaa-Mar  63. 

1  Juae  63.  94p. 

NAVWEPS  8150  Dielassified  report 

Descriptors!   (•Thia  filas  (Storage  devices) , 
Digital  coaputera) ,  (•Heat-resistaat  plastics, 
Syathesis  (Ch'eaistry))  ,  (•Xeaoa,  Spectra  (la- 
frared)), (•Lasers,  Xeaoa),  (•Orgaaic  coapouads, 
Syathesis  (Cheaistry)) ,  (•Pulse  geaerators, 
TraBsaissioB  liaes),  (•Seaicoaductors ,  Galliaa 
alloys),  (•Spectroscopy,  Solid  state  physics), 
Orgaaic  aitrogea  coapouads,  Polyaer izat ioa, 
Orgaaic  phosphorus  coapouads,  Phosphoaitrile 
chlorides,  Reductioa  (Cheaistry),  Electro- 
cheaistry,  Aat iaoay.  alloya,  Lathaaua  coapouads. 

Coateatsi  Coder  Coapoaeata  Prograa,  High  Tea- 
perature Polyaer  Prograa,  lafrared  Atoaie  Spectra, 
Laser  Prograa,  Nonaqueous  Electrocheaistry ,  Noa- 
liaear  Traasaissioa  Liaes,  Seaicoaductor  Physics, 
Solid  State  Spectroscopy. 
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AO-409  886     Dl»,   25 
(TISTP/TC6)  OTS  price  |3.60 

AVCO  Everett  Reaearck  Lab.,  Everett,  Meat. 

A  MAGNETIC  ANNULAR  ARC, 

by  R.  E.  Pe«ers  aad  R.  ■.  Patrick.  May  62,  33p. 

Reaearck  rept.  129 


Caatract  Ari9  638  659, 


PreJ.  9752.  Task  37521 
Uaelaaiified  repert 


Saperaedea  rept;  ae.  ANP-5^. 

Deaerlptera:   (•Plaaaa  pbyalca.  Electric 
prepalaiea).  ("Electric  prepaliien,  Accelera- 
tiea).  ('Electric  area.  Hafnetlc  fields), 
Plaaaa  Jets,  Electrical  coadactaace,  Particlea. 
Deasity,  Heliaa,  Argea,  Hall  effect,  Nagaete- 
aptic  effect,  Electredei,  OsciUograpbs. 

Tbe  perferaaace  cbaraeterlstiea  of  aa  anaalar  arc 
ceaf Igaratiea  aader  tke  iaflaeace  of  a  aagnetlc 
field  were  experiaeatal  Ijr  aaaljried,  particularly 
aitk  respect  to  tke  effects  of  teaser  condactlv- 
ity  aad  JxB  body  fercea.   la  tkis  device  the 
plaaaa  coaditieas  are  suck  tkat  tke  electrical 
eeadactivity  is  iasufficient  to  prevent  the  dif- 
faaiea  of  tke  plaaaa  tkrougk  tke  aagnetic  field, 
i.e..  tke  aagaetic  Reyaelds  auaber  «as  saall. 
Experiaeats  «ere  coaducted  witk  tkis  device  usiag 
Be  aad  Ar  at  power  levels  ap  to  50  k»,  aagnetic 
field  streagtks  to  10.000  gaass  aad  particle 
deasitle's  of  tke  order  of  10  to  tke  l6th  po«er/cu 
ea  to  10  tke  17th  po«er/ca  ca.   Tke  electron 
gyro  radias  aas  saaller  tkaa  tke  electron  aeaa 
free  path.   Tke  iapedaace  of  tke  arc  in  keliua 
■as  feaad  to  vary  liaeirly  witk  gyro  frequency 
nd  tiae  betaeea  colliaions  for  electrons.   The 
•Xisteace  of  a  circulating  aaiauthal  Hall  current 
■aa  also  deaeastrated.   A  yaw  probe  was  eaployed 
to  aeasure  tke  angle  of  tke  flow  due  to  the  JxB 
Lo'renti  forces.   A  good  agreeaent  was  found 
between  the  aeasured  rotation  in  argon  and  the 
predicted  value  obtained  froa  aoaentua 
caasideratieas.   (Author^ 


*»-i09  893     Oiv.   25,  13 
(TISTP/RL6)  OTS  price  $8.10 

Nartb  Caroliaa  State  Coll.  School  of  Physical 

Seioaces  aad  Applied  Hatheaatics,  Raleigh. 

THE  EFFECT  OF  INTERNAL  CRACKS  ON  THE  DISTRIBUTION 

or  STRESS  IN  THIN  ELASTIC  STRIPS  AND  CTLINDERS, 

by  laa  N.  Saeddoa.  28  July  63,  77p. 

Craat  AF  AFOSR^ii  63 

Uaclassified  report 

Deseriptorsi   (•Oe/oraatiea,  Aaalysis), 
(•Stresses,  Distr ibutioa) ,  (•Elastic  shells, 
Cyliadrical  bodies).  Structural  shells. 
Elasticity,  Structural  properties.  Pressure, 
Equatioas.  Bouadary  value  probleas.  Mathe- 
aatical  analysis.  Shear  stresses.  Series, 
latagral  equatioas,  lateasity.  Surfaces. 

The  work  daae  by  the  author  aad  three  eollabora- 
ters  I.  P.  Srivastav,  R.  3.   Tait  aad  J.  L.  Melck 
la  tke  Uaivarsity  of  Glasgow  duriag  tke  preceding 
year  is  diaeassad  ia  soae  detail.   A  discussion 
of  the  two-diaaasioaal  problea  of  deteraiaing 
distributloa  of  stress  ia  a  very  loag  strip  of 
aaifora  width  2c  which  has  a  Griffith  crack  of 
loagth  2a  situated  syaaetrically  ia  its  iaterior. 
Tbe  stress  field  is  supposed  to  be  set  up  by  the 
appllcatiea  of  a  kaowa  pressare  to  the  Inner 
sarfaees  of  the  crack.   The  equations  of  plaae 
straia  are  used  throughout  (but  the  plane  stress 
case  caa  be  derived  by  a  trivial  chaage  in  the 
values  of  the  elastic  coastaats).   Two  different 
kiads  of  bouadary  valae  problea  are  coaaidered. 
(Author) 


A0-i09  905     Dlv.   25 
(TISTP/RLG)  OTS  price  13.60 

Space  Scieaces  Lab.,  Geaeral  Electric  Co., 
Philadelphia,  Pa. 

INVESTIGATION  OF  NON-EQUILIBRIUi  IONIZATION 
FOR  HHD  ENERGy  CONVERSION. 
Quarterly  rept.  ao.  5.  15  llar-15  Jaae  63. 
15  Juae  63,  1v. 

Coatract  AP33  657  8298,  ProJ.  8173.  Task  817306 

Uaclassified  report 

Descriptors:   (•loalxatloa.  Plaids),  (•Mag- 
aetohydrodyaaaics,  Geaerators),  (•Teaperature, 
Redactioa),  Eaergy  coaveriioa,  Scieatific 
research,  Operatioa,  Electric  fields.  Po- 
tassiaa.  Vapors,  Agroa,  Cesiua.  laitruaeata- 
tioB,  Oesiga.  Experiaeatal  data.  Photographs. 
Alkali  aetals. 

A  theoretical  aad  applied  research  prograa  is 
beiag  carried  out;  directed  toward  proloaging  the 
llfetiae  of  aagnetohydrodynaalc  (HHD)  eaergy 
coaverters  by  reduciag  the  necessary  operating 
teaperatures  to  the  raage  of  1000  to  2000  K. 
The  process  of  iaterest  is  the  use  of  the  self- 
induced  electric  field  in  the  HHD  generator  for 
electrical  break-dowa  of  appropriate  worklag 
fluids  of  iaterest.   Nork  at  preseat  is  directed 
toward  the  use  of  Potassiua  for  Raakiae  (vapor) 
cycles  aad  Argon  plus  Cesiua  for  studying  the 
basic  paraaeters  of  the  break-dowa,  although  the 
results  are  applicable  to  gas  (Braytoa)  cycles 
with  certaia  aaclear  reactors.  (Author) 


AD-^09  906     Div.   25,  6 
(TISTP/WH)  OTS  price  1^.60 

Mitre  Corp.,  Bedford,  Mass. 

RELATIVISTIC  AND  CLASSICAL  OOPPLER  ELECTRONIC 

TRACKING  ACCURACIES, 

by  J.  Hoffaan.  Juae  63,  1v.  Rept.  no.  M  5785 

Contract  AF33  600  39852,  ProJ.  705 

ESD  TDR63  178  Uaclassified  report 

Presoated  at  the  AIAA  Space  Plight  Testiag  Con- 
fereace  held  18-20  Mar  63,  at  Cocoa  Beach, 
f lorida. 

Descriptors:   ("Relativity  theory.  Ooppler  ef- 
fect), ("Doppler  radar.  Relativity  theory). 
Radar  receivers.  Radar  transaitters,  Hotioa, 
Radar  trackiag.  Trajectories. 


The  first  order  Doppler  effect  has  i 
ased  ia  electroalc  tracking.  Mith  t 
apoa  accuracies  of  teaths  of  a  foot 
aad  Iris,  this  approach  is  no  longer 
This  study  has  takea  a  fundaaeatal  1 
Doppler  effect.  five  steps  were  dev 
eaable  the  exact  derivation  of  the  D 
tioas  for  aay  systea.  Six  dlffereat 
tioas  of  traasaitter,  receiver,  aad 
iavestigated  aad  the  results  applied 
of  preseat  and  future  operatioaal  Do 
teas.  It  was  deteraiaed  that  for  ve 
cies  of  a  foot  per  secoad,  or  better 
order  relativistic  or  classical  equa 
used.  The  receipt  of  a  aero  Doppler 
also  iavestigated  aad  it  does  not  ne 
iaply  xero  line  of  sight  velocity. 
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AD-409  915    Div.   25,  7 
(TISTA/PCH)  OTS  price  $8.10 

Monsanto  Research  Corp. ,  Dayton,  Ohio. 
HIGH  TEMPERATURE  THERMOELECTRIC  RESEARCH. 
Qaarterly  progress  rept.  no.  6,  29  Mar-28  June  63. 
by  C.  M.  Henderson.   28  June  63.  74p. 
Contract  AF33  657  7387.  ProJ.  8173.  Task  817302  9 

Uaclassified  report 


114 


Descriptors:   (•Theraoelectricity,  Geaerat^M)' 
High  teaperature  research,  Vacuua  apparata 
Graphite,  Materials,  Coatiags.  Eaissivity, 
Spacecraft,  Presses  (Machiaery),  Flaae  sprilr- 
iag,  Maauf acturiag  aethods,  Desiga,  Theory 
Theraal  coaductivity.  Resistaace  (Electric  i|) , 
Microstractare,  Test  eqaipaeat.  Power  supp  les, 
Spaceborae,  Electric  power  productioa,  Aar^t- 
space  craft. 
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AD-^09   9^3  Div.      25 

(TISTP/AAR)    OTS   price  $2.60 

Foreiga  Tech.   Div.,   Air   t'orce  Systeas   Coaaai 

■  right-Pattersea  Air   I'orce    Base,    Ohio. 

IQUILIBRIUH  0>   TOROIDAL   PINCH   IN  A    MAGNETIC 

FIELD. 

by  V.    D.    Shafraaev.      21    Hay  63,    21p. 

no   TT63    374 

Uaclaaaified   report 

Traas.    froa  Atoaaaya   Baorgiya,   Akadeaiya   Naali 
SSSR,    Vel.    13.    No.    6,    pp.    521-529,    1962. 

Descriptors:       (•Magaetic    piach,    Diaplaceai 
reactteas),    Di stribatioa,    Plasaa    physics, 
Matheaatical   aaalysis,    Magaetic    fields. 
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,    where    b   is 

radiua.       (Autkor) 
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AO-409  955     Div.  .  25 
(TISTP/AAR)  OTS  price  |4.60 


HitVe  Corp.,  Bedford,  Mass. 

AN  EXPERIMENTAL  STUDY  OF  CAVITY  COLLAPSE 

MECHANISM, 

by  Lewis  T.  Assiai,  John  K.  Hawley  aad  C.  C.  Mow. 

Dec  61,  1v.  Rept.  ao.  SR37 

Contract  AF33  600  39852,  ProJ.  600 

ESD  TDR63  381  Uaclassified  report 

Descriptors:   ("Failure  (Mechaaics),  Experi- 
aental  data),  ("Coapressi ve  properties.  Photo- 
graphic analysis),  Loadiag,  Tests,  Structural 
properties,  Structures,  Stresses.  Ceaents, 
Statistical  aaalysis,  Scatteriag,  Photographs, 
Elasticity,  Geoaetric  foras,  Deforaatioa. 

n  experiaeatal  iavest igat ion  was  perforaed  to 
tudy  the  aechaaisa  of  failure  under  unifora 
niaxial  coapressioa  of  a  cube  containing  a 
yliadrical  hole  of  a  prescribed  sectioaal  shape, 
he  load  was  applied  noraal  to  the  axis  of  the 
ole,  aad  the  shapes  tested  were  a  circle,  an 
llipse,  a  three-quarter  circle,  aad  a  three- 
uarter  ellipse.   The  cubes  were  oae  foot  oa  a 
ide  and  the  aajor  diaaeters  of  the  circle  aad 
llipse  two  inches,  the  three-quarter  skapes 
leiag  identical  to  tkeir  full  coaater-part s  ex- 
ept  for  tke  cut-out  sectioas.   Tke  aaterial 
kosea  was  plaster  of  paris  aad  ceaeat  aortar. 
letailed  notes  aad  pkotograpks  were  takea  of  tke 
ailure  process  for  eack  speciaea.   Ia  geaeral 
he  results  were  fouad  to  be  consistent  withia 

speciaen  type  aad  aaoag  the  types  as  well, 
oreover,  the  resalts  seea  to  be  at  least  geaer- 
Ily  explained  oa  the  basis  of  liaear,  isotropic 
lasticity  theory  aad  a  strength  theory  in  the 
pirit  of  Mohr's  theory.   Soae  reaarks  are  aade 
oaceraing  the  statistical  aaalysis  of  streagth 
if  brittle  aaterials  such  as  plaster  with  regard 
o  scatter  la  the  data.   Coaparisoas  were  also 
lade  of  the  failare  aode  of  the  circular  cavity 
ad  those  ebtaiaed  by  Riaehart  uader  dyaaaic 
oadiags,  aad  it  was  foaad  that  great  siailarlty 
xists  betweea  the  two  tests.   (Aather) 
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26.    PRODUCTION  AND 
MANAGEMENT 

A0-i07  805     DI».   26 
(TISTB/AAB)  OTS  price  lU.CX) 

OiBlap  ■■4  Attociatat.  lac.  Staaford,  Cobb. 

A  STUDY  OF  PIOCUREHENT  COSTS  AT  THC  SHIPS  PARTS 

CONTROL  CSNTCR.  VOLUME  II.  OETBIMINATION  OF  COST 

FUNCTIONS. 

31  JBly  61,  191p. 

Caatraet  NoBr28600O 

UBClassified  report 

Origiaal  ceataiB*  eolar  plates;  all  DOC  repro- 
dactioBi  aill  be  ia  black  aad  abite.  Origiaal 
■ay  be  seea  la  OK  Hq. 

Oescriptent   (•■aaafactariag  aethods.  Costs) , 
(•Sbip  stractvral  eoapoaeats.  Costs),  Labor, 
Procareaeat,  Paper,  Models,  Statistical  aaaly- 
•Is,  Oeteraiaatiea,  Logistics. 

A  detailed  aaalyses  of  sbips  parts  control  ceater 
oa  a  divisioa-by-divisioa  basis  is  preseated. 
There  is  eae  chapter  for  each  divisioa.   Each 
chapter  coataias  a  descriptioa  of  the  divlsioa 
aad  a  detailed  aaalysis  of  the  costs  of  labor, 
aachiae  reatals,  aad  paper  consuaed  ia  the  divi- 
sioB.   Saeh  costs  coaprise  about  96.5;t  of  total 
SPCC  expoBditares.   Predictive  aodels  coveriag 
these  costs  are  developed  for  each  divisioa. 
Fiaally,  these  chapters  coataia  aaalyses  of  the 
elapsed  tiaes  iaearred  ia  the  divisioas.  (Author) 


A0-i07  938 
(TISTB/AAR) 


DiT.   26 
OTS  price  $1.60 


BureoB  of  Supplies  aad  Aceouats,  Navy  Oept., 

Mashiagtoa,  D.  C. 

NUMERICAL  ILLUSTRATIONS  FOR  LON  DEMAND  INVENTORY 

MODELS. 

Jaly  61,  15p. 

Oaclassified  report 

Oescriptorst   (•Models.  Matheaatics) ,  Oistriba- 
tioa.  Coapaters.  Siaalatioa,  Oesiga,  Costs. 
Naaerical  aaalysis. 

This  report  coataias  a  qaalltative  OTaluatioa, 
by  aaaerical  aeaas,  of  the  aatheaatical  aodels 
that  Mere  developed.   This  evalaatioa  describes 
the  relative  cost  advaatage  of  oae  aodel  with 
respect  to  the  others  as  paraaeters  such  as  uait 
cost,  yearly  deaaad,  aad  lead  tiae  chaage.   To 
do  this  aa  IBM  7090  coaputer  aas  prograaaed  to 
solve  the  cost  equatioas  of  the  aodels.   The 
pregraas  are  iacluded  ia  this  report  for  future 
refereace  aad  use.   This  report  also  coataias  a 
siaulated  illustratioa  of  soae  of  the  aodels.   A 
siaalated  scries  of  raadoa  deaaads  was  created 
for  three  aodels  aad  the  siaulated  costs  coapared 
to  the  cost  predicted  by  the  cost  equatioas.   The 
eoastractioa  of  the  siaulatioa  as  well  as  a 
descriptioa  of  the  results  is  presented.   The 
scope  is  a  Halted  oae;  the  report  should  aot  be 
considered  as  a  full  siaulatioa  of  the  low  de- 
aand  aodels,  but  it  should  be  regarded  as  a 
Buierical  illustratioa  of  the  aodels  described 
la  Low  DeaoBd  laveatory  Models.   (Author) 


AD-^Oe  112     Dlv.   26 
(TISTM/BRM)  OTS  price  $3.60 

Aapex  Corp.,  Redwood  City,  Calif. 

EXTERNALLY  PRESSURIZED.  AXISIMMETIIUL  FOIL 

BEARINGS. 

by  Edward  Barlow.  Apr  63,  26p.  RR63  U 

Ceatraet  Noar38l500,  Task  062  297 

Uaelastlfied  repert 


Descripterst   (•Beariaga,  Fells).  (•Fells, 
Beariags).  Matheaatlcal  aaalysis,  Neallaear 
differeatlal  eqaatieas,  Flaid  flea. 

Aa  exteraally  pressarised  axisyaaetrical  fell 
bearlag  was  aaalysed  la  order  to  obtaia  the 
qaalltative  effect  of  side  leakage  la  a  foil 
bearlag.   Oae  or  two  clrcuafereatlal  pressure 
searees,  syaaetrlcally  placed,  were  used.   Ia 
the  aaalysis,  beadiag  stiffaess  of  the  foil  was 
iaeladed  aad  was  foaad  to  be  aet  aegligible. 
Curves  were  ebtaiaed  which  show  the  effects  of 
the  various  physical  paraaeters  ea  the  gap 
profile.   (Author) 


AD-^08  284     Dlv.   26 
(TISTM/BRH)  OTS  price  |5.60 

SKF  ladustries.  Inc..  Philadelphia,  Pa. 

STUDY  OF  THE  VIBRATION  CHARACTERISTICS  OF 

BEARINGS. 

Progress  rept.  ao.  16,  1  Oct-30  Nov  62, 

by  Robert  J.  Finkelston  and  Jaaes  L.  Huang. 

30  Nov  62,  49p.  Repi.  no.  AL63L008 

Ceatraet  NObs78552,  ProJ .  NE  071  200 

Uaclassified  report 

Descriptors:   (•Ball  bearings,  Vlbratioa), 
(•Roller  bearings.  Vibration),  Bearings. 
Test  equipaent.  Theory,  Matheaatlcal  aaalysis, 
Measureaent. 

The  vibration  characteristics  of  a  NJ2A0  cylin- 
drical roller  bearing  were  stadied  aad  a  coaparl- 
SOB  of  these  characteristics  with  those  of  the 
NJ256  beariags  is  aade.   An  iaproved  NJ2i0 
cylladrical  roller  bearing  was  vibratioB  tested 
aad  the  effect  of  waviaess  on  the  vlbratioa  level 
of  the  bearlag  was  studied  aaalytically  ia  a 
aanaer  siailar  to  that  of  the  iaproved  spherical 
roller  bearings.   The  vlbratioa  of  ball  bearings 
of  basic  6305  site  with  special  design  features 
and  coaponeats  of  low  waviaess  was  studied  and 
coaparisons  are  aade  with  bearings  of  various 
Sizes  haviag  good  vibratioaal  qaality.   (Author) 


AD-408  403     Div.   26,  25 
(TISTM/BRH)   OTS  price  $2.60 

Lear  Siegler  lac,  Saata  Moaica,  Calif. 

SEMICONDUCTOR  THIN  FILMS. 

Quarterly  rept.  ao.  3.  1  Jaa-31  Mar  63. 

31  Mar  63.  13p. 

CoBtract  N0bsr87634 

Uaclassified  report 

Descriptors:   (•Seaicoaductiag  filas.  Vapor 
platiag),  (•Vapor  platiag.  Seaicoaductiag 
filas),  Silicoa.  lapurities,  Geraaaiua.  Hall 
affect,  Siaglo  crystals.  Mica,  Berylliua  coa- 
peaads.  Oxides,  Calciua  ceapouads.  Fluorides. 
VacHua  furaaces.  Low  pressure  research.  High 
teaperature  research,  Galliua  coapouads. 
Arseaides,  Gold,  Sapphires. 


AD-408  Ubi, 
(TISTM/BRN) 


Div.   26 
OTS  price  $1.60 


Universal-Cyclops  Steel  Corp 

(No  title). 

lateria  rept.  ao.  3. 

by  M.  J.  McElhaaey. 

Contract  N0w62  0937 


Bridgevllle.  Pa. 


1    Jaa-31    Mar    63. 
26  Apr    63.      lip. 


Uaclassified  report 

Descriptors:   (•Materials  foraing.  Industrial 
equipaent),  (•Industrial  equipaeat,  Coatrolled 
ataospheres) .  Furaaces.  Rolling  aills.  Protec- 
tive clothing,  Teaperature  coatrol,  Breathiag 


1S6 
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apparatus.  Coaaunication  systeas.  Gases,  S«*i- 
piers,  Coapressors,  Argon,  Nitrogen,  Haloge|ip 
ted    hydrocarbons.    Maintenance. 

This   report    covers    the   new   equipaeat    instal la  iftoa, 
Bodif ication,    and    aaiatenaBce   work    accoaplishf^ 
ia   the   leFab  facility.      (Author) 


AU-408  496  Div.      26,    15 

(TISTP/AH)    OTS   price  $3.60 


Statistical   Lab.,    U.    of  Calif..    Berkeley. 

A   DELIVERY-LAG   INVENTORY   MODEL    KITH   AN    EMERGENCY 

PROVISION. 

by  E.    H.    Baraakia.      1963,    39p.   Techalcal    rept|. 

no.    17 

Ceatraet  Noar22243,  PraJ.  NKQ&2  036 

UBclassifled  report 


Descriptors:   (•ladustrial  productloa. 
Logistics).  ('Logistics.  Matheaatlcal  aodel 
Costs,  FuBctioas,  Naval  procureaeat, 
Procareaeat. 


Ab  laveatory  aodel  is  cea 
is  a  fixed  lag  tiae  of  oa 
of  orders,  but  ia  which  t 
aa  eaergeacy  situatiea  wl 
stocl^ at  aay  particalar  1 
sach  aa  eaergeacy  sltuatl 
order  of  a  specified  fixe 
iaaediate  delivery.  Nhll 
ture  of  eaergeacy  is  laid 
paraaeter  left  to  be  chos 
reader  the  deflaitloa  of 
aad  this  paraaeter  Is  det 
eptlalsatlea.  There  is  a 
fullest  geaerallty  ia  eve 
pal  object  is  to  iavestig 
eaergeacy  character  of  th 
pated  that  the  a-perled  c 
yield  their  esseatlal  pro 
of  laductlve  argaaeat.  aa 
saltable  Halt  coaslderat 
ease  aay  be  studied.  Thi 
Is  directed  to  the  case  o 
problea,  so  foraulated  as 
■hich  aay  be  expected  to 
period  case.   (Author) 
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AD-408   521  Dlv.      26,    32 

(TISTB/PCR)    OTS   price   $4.60 

Planning    Research   Corp..    Los   Angeles.    Calif. 
INVENTORY    POLICIES   FOR    A    MULTI-ECHELON    SUPPLY 
SYSTEM  MITH   FIXED    ORDER    COSTS   AT   LONER    ECHELONS. 
by   Alan    J.    Gradwohl.      25   Apr   61.    43p.    PRC   R    2p|2 
Contract    Nonr271300. 

Unclaasified   report 

Report    oa   Materiel    Manageaent    Studies. 

Descriptors:       (•Logistics,    Analysis).    Suppl f 
depots.    Costs.    Storage. 
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AD-408  523     Div.   26.  32 
(TISTB/PCR)  OTS  price  $3.60 

Planning  Research  Corp.,  Los  Angeles,  Calif. 

A  COMPARATIVE  ANALYSIS  OF  THE  BAYES  INVENTORY 

POLICY, 

by  Herbert  Scarf  and  Joha  VaaderVeer.   30  Mar  61, 

28p.  Rept.  ao.  PRC  R201 

Coatract  N0Br2713  00 

Uaclassified  report 

Report  OB  Materiel  Maaageaent  Studies. 

Oescriptorst   (•Storage,  Matheaatlcal 
aaalysis),  (•Logistics.  Aaalysis),  Costs, 
Siaulatioas,  MsBageaent  engineering,  Monte 
Carlo  aethod,  Distribut ioB. 
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AD-408  6U     Div.   26.  8 
(TISTM/AMS)  OTS  price  $1.10 

Aerospace  laforaatioa  Div..  Nashiagtoa.  D.  C. 

FILM  THICKNESS  CONTROL  BY  MEANS  OF  A  CRYSTAL 

RESONATOR. 

by  A.  I.  Akishia  aad  V.  S.  Zazalla.   19  Jaae  63. 

6p. 

AID  Rept.  no.  T63  86 

Uaclassified  report 

Traas.  froa  Koatrol'  tolshchlay  pleaok, 
polachayeaykh  v  vakaaae.  kvartsevya  reioaatoroa. 
Pribory  i  tekhaika  eksperiaenta,  no.  1.  pp.  152- 
154.  1963. 

Descriptors:   (•Metal  filas,  Preparatloa) , 
(•Quarts  resonators,  Frequency  shift),  Thick- 
aess,  Meatureaeat.  Coatrol,  Vacuua  apparatus. 
Vapor  plating,  Calibration.  Quartz. 

The  article  describes  a  aethod  of  coatinuous 
control,  by  aeaas  of  a  quarts  resoaator,  of  the 
thickaess  of  thia  aetallic  filas  prepared  in  a 
vacuua  by  evaporatioa  or  any  other  aeaas.   The 
aaxiaea  sensitivity  of  the  aethod  is  10  to  the 
-9th  power  g/sq  ca.   Cnlibration  data  are  givea  ^ 
for  a  16-Mc  quartz  crystal.   The  aethod  aay  also 
be  applied  to  the  stady  of  cathode  aad  certaia 
surface  pheaoaeaa.   (Author) 

AD-40e  651     Div.   26 
(TISTB/HA)  OTS  price  $11.50 

C-E-I-R,  Inc..  Beverly  Hills,  Calif. 
DYNAMIC  MODELING  OF  INVENTORIES  SUBJECT  TO 
OBSOLESCENCE.   A  REPORT  OF  RESEARCH  PERFORMED  FOR 
THE  OFFICE  OF  ADVANCED  LOGISTICS  RESEARCH  BUREAU 
OF  SUPPLIES  AND  ACCOUNTS,  U.S.  NAVY. 
14  Juae  62.  1v. 
Coatract  Nonr333300 

Uaclassified  report 
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Dsacrlptorii   (•Nival  proearaacit,  Coatrol  ty- 
fmt).    (*Araad  foreai  ra«*areh.  Naval  procura- 
■aat),  Coits.  Logiftiei.  Accaptabi 11 ty.  Oii- 
tribatlon.  Mathaaatical  aodalt,  Disposal, 
Probability,  Statistical  analysis. 

Tha  lapact  af  absolascaaca  oa  lavaatoriat  of 
Naval  sapplias  is  dascribad.   Obsolascaaca  Is 
axaalaad  aith  tha  ebjactiva  !■  alad  ot   daflaiag 
it  oparatloaally.   Savaral  typas  of  dyaaalc 
aadals  ara  davalopad,  aakiag  ase  of  tka  opara- 
tloaally daflaad  aotloa.   Soaa  of  thata  aodals 
aapley  Bayaslaa  procadiiras  for  astossaaat  of 
daaaad  ratas.   A  statistical  analysis  of  soaa 
Navy  supply  data,  whieli  was  carriad  out  ia  aa 
attaapt  to  covar  aaplrlcal  ralatloashlps  bataaaa 
obsolascaaca  aad  othar  factars.  is  dascrlbad. 
(Author) 

AO-408  7U     01 V.   26.  12 
(TISTE/CAM)  OTS  prlaa  |12.50 

Battalia  laaorlal  last..  Colaabas,  Ohio. 

OEVELOPMENT  OF  MECHANICAL  PITTIN6S.   PHASE  I. 

Suaaory  rapt.  1  Apr-30  Nov  62. 

by  £.  C.  lodabaagh.  J.  N.  Adaa,  B.  Goobich  aad 

r.  I.  Trataar.   Fab  63.  I67p. 

Coatract  AFOi  611  8176,  PraJ .  6753.  Task  675304 

■TO  TDI63  U 

Daelassiflad  raport 

Oaseriptors:   (*Fittiags,  Faal  systaas). 
(*Plpas.  Roekat  aotors),  Hydraalie  systaas. 
Military  raqairaaaats ,  Hatarials.  Maehaalcal 
propartias.  Oasiga,  Loadiag  (Maehaaies).  Taapar- 
atara.  Terqaa  coupliafs.  Bafaraatioa,  laliabil- 
Ity,  Saals  (Stoppars). 
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AD-i08  910    Oiv.   26 
(TISTB/MA)  OTS  price  $4.60 

Boeiag  Ca. ,  Seattle.  Hash. 

CONTRACTOa  ADMINISTRATIVE  REQUIREMENTS  -  ORGANI- 
ZATION AND  HANPOMER  -HAD-  MINOT  AIR  FORCE 
BASE. 

ky  P.  Byraes.  28  Sep  61.  49p.  D2  6803  3 
Coatract  AFOi  6i7  936 

lUaelassif led  report 

Deseriptorst   (aMaargeaeat  eaglaeerlBg.  Hala- 
teaaace  persoaael).  •flaiateaaace  equipaent. 
Office  eqalpaeat  aad  supplies.  Job  aaalysls, 
Sapply  depots.  Air  Force. 


AD-A09  112     Dlv.   26.  17 
(TISTM/AMS)  OTS  price  $.50 

Manufacturing  Labs.,  Inc.,  Caabridge,  Mass. 
RESEARCH  AND  DEVELOPMENT  ON  HIGH-PRESSUKE-HIGH 
TEMPERATURE  METALLURGY, 
laieria  rapt.,  8  Mar-8  Dec  62, 


by  S.  A.  Kalia,  L.  Kaafaaa.  J.  S.  Harvey, 
S.  V.  Radcliffe.  aad  F.  Clougharty.   May  63. 

Up. 

Coatract  AF33  6I6  6837,  ProJ .  7351.  Task  735103 

MADD  TR60  893P3 

Oaclassif led  report 

Descriptors:   (aHigb  pressare  research.  Heat 
treataeat),  (aHeat  treataeat.  High  pressure 
research),  (aMetal 1 urgy .  High  pressure  re- 
search). Test  eqalpaeat.  High  teaperature 
research,  Deslga,  Pressure,  Teaperature, 
Calibratioa,  Maauf acturiag  aethods.  Data. 

T«o  separate  high-pressure  systeas  were  de- 
sigaed.  constructed  aad  tested.   Their  saceessful 
use  to  pressures  of  60  kilobars  aad  teaperatures 
up  ta  1500  C  was  deaoast rated.   It  is  aaticlpated 
that  both  of  these  systeas  will  be  utilised 
for  high-pressure  heat  treataeat  of  large 
speciaeas  ia  tha  curreat  high  pressure  pro- 
graa.   (Author) 

AD-i09  UA     Dlv.   26.  17 
(TISTM/BRV)  OTS  price  $1.60 

General  Dyaaai cs/Coavai r,  Saa  Diego.  Calif. 
MATERIAL  -  BRAZING  ALLOYS  -  TITANIUM  ALLOT  JOIN- 
ING METABILITY  AND  EROSION  CHARACTERISTICS, 
by  L.  D.  Girtoa,  H.  C.  Turner  aad  M.  M. 
Satherlaad.   3  Dec  56.  lip.  8926  166:  56  254 
Coatract  AF33  657  8926 

Uaclassified  report 

Descriptarst   ('Titaaiaa,  Brasiag),  (aTltaaiua 
alloys.  Brasiag),  (aSilver  solders.  Additives), 
Hoaeycoab  cores.  Metal  plates,  Alaaiaaa  allays, 
Tia  alloys,  Vaaadiua  alloys,  Maagaaesc  alloys. 
Silver  allays.  Copper  alloys,  Lithiua  alloys. 
Nickel,  Platiag,  Saadwich  paaels,  Saadaich 
coast ructioa. 

Brasiag  tests  iavolviag  titaaiua  hoaeycoab  core 
Joined  to  various  titaaiua  alloy  face  plates 
raagiag  O.OI5  to  0.031  ia.  thickaess  with  an 
eutectic  coapasitloa  silver-copper  brasiag  alloy, 
(BT  alloy.  72]I  silver  -  28i   copper).   Heating  the 
BT  alloy  to  its  flow  point  (U35  F)  in  contact 
«ith  the  various  titaaiua  alloys  aad  ia  the  pr'-s- 
eace  of  an  inert  ataosphere  showed  that  lithiua 
additions  to  the  brasing  alloy  and  nickeled 
plating  on  the  titaaiua  alloys  was  not  necessary 
to  achieve  good  flows  and  wetability.   This  was 
attributed  to  the  ability  of  titaaiua  to  absorb 
its  OWB  oxide  at  tpaperatures  above  I3OO  P.  a 
situatioB  ia  which  titaniua  alloys  appear  to 
possess  a  certain  self-cleaning  capability  in 
the  preseac)^  of  inert  ataospheres  and  aoderate 
oxide  coatiags.   (Author) 


AD-409  518 
(TISTM/AMS) 


Div.   26,  U,  17 
OTS  price  $2.60 


Space  Scieaces  Lab.,  General  Electric  Co., 

Philadelphia,  Pa. 

INVESTIGATION  OF  BONDING  IN  OXIDE-FIBER  (HHISKER) 

REINFORCED  METALS. 

Qaarterly  rept.  no.  3.  1  Jan-31  Mar  63, 

by  Millard  H.  Suttoa.   Mar  63,  39p. 

Coatract  'DA36  03AORD376e.  ProJ.  59332008 

AMRA  CR63  01  3 

Unclassified  report 

Descriptors:   (•Coaposite  aaterials.  Ceraaic 
fibers),  (•Ceraaic  fibers,  Coaposite  aaterials), 
(•Bonding,  Reiaforciag  aaterials).  Nickel, 
Aluainua  coapounds.  Oxides,  lapurities.  Shear 
stresses.  Electro  aicroscopy.  Single  crystals. 
Tests,  Experiaeatal  data.  Fracture  (Mechaaics) 
Snrface  properties. 

Sessile  drop  experiaeats  were  coaducted  i>  order 
to  iavestigate  the  wetting  (coatact  angle),  be- 
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AD^09  561     Div.   26.  9,  U 
(TISTB/JHS)  OTS  price  $1.10 

Foreiga  Tech.  Div.,  Air  Force  Systeas  Coaaaa|d 

Vright-Patterson  Air  Force  Base,  Ohio. 

INVESTIGATING  PLASTIC  BEARINGS  HITH  INVE|TBO 

FRICTION  COUPLING, 

by  A.  A.  Lebedev.  27  May  63,  8p. 

FTD  TT63  242  Uaclifsified  report 

Traas.  fraa  Russian  Beak,  Plastaassy  v  MashiWo- 


The 


Stroyeail  i  Priborostroveaii .  Kiev,  Gostekhi 
(CollectloB  of  Articles),  pp.  335-3^0,  1961. 


Adat, 


Descriptors:   (•Beariags,  Plastics),  (•Plaitics, 
Beariags),  Frlctioa,  Lubricatioa,  Lul>ricaBts 
Theraocouples,  lastruaeatatioa.  Tests,  Test 
aethods,  Teaperature,  Hater,  Oils,  Loadiag 

(Mechaaics). 

AD-409  590     Div.   26,  12 
(TISTP/AH)  OTS  price  $1.10 

Hercules  Powder  Co..  Bacchus,  Utah. 
PROGRAM  PLAN  FOR  VALUE  ENGINEERING.   HING  VI 
STAGE  III  MINUTEMAN.  MEAPON  SYSTEM  133B. 
1  July  63,  3p.  MT0858  1  7 
Coatract  AF04  694  270 

Uaclassified  report 

Descriptors!  (■Galded  aisslles  (Sarface-t 
surface).  Costs),  St aadardi sat i on,  fteseare 
prograa  adaiaist rat i on.  Third-stage  aotors 
Strategic  weapoas. 

AD-409  746     Div.   26,  1 4 
(TISTM/AMS)  OTS  price  $3.60 

Foreiga  Tech.  Div.,  Air  Force  Systeas  Coaaai)! 

■right-Pattersoa  Air  Force  Base,  Ohio. 

THE  HOT  HOLDING  OF  CERAMIC  PRODUCTS. 

by  P.  0.  Gribovskiy.   10  May  63,  34p. 

FTD  Rept.  ao.  63  146     Uaclassified  report 

Descriptors:   (•Ceraaic  aaterials,  Moldiaf 
(•Moldiag,  Ceraaic  aaterials).  Maaafacturi 
aethods.  Powders.  Pressare.  Design.  Hrat 
treataeat,  Matals,  Oxides.  Powder  aatals. 

AD-409  793     Div.   26.  17 
(TISTM/AMS)  OTS  price  $1.25 

■assachusetts  last,  of  Tech..  Div.  of  SpoasoHad 

Research.  Caabridgp. 

INVESTIGATION  OF  TOUGHNESS  OF  ALUHINtH 

MAGNESIUM  HELDMENTS. 

by  C.  M.  Adaas,  Jr.   May  63.  19p. 

Coatract  DA19  020  5070RD4602,  ProJ. 

1B0  24401A111  01 

Uaclassified  report 

Deseriptorst  (*AIuaiaBa  alloys.  Haaaesiaa 
alloys),  (•Melding,  Aluaiaua  hlloys). 


(•Magnesiua  alloys,  Aluainua  alloys),  Hardaess, 
Heat  treataent,  ifelds,  Teasile  properti<?s, 
Toughaess,  Stresses,  Tests,  Experiaeatal  data, 
Plasticity,  Heldiaa  rods.  Soldering  alloys. 
Loading  (HechanicsJ,  Porosity,  Manufacturing 
aethods.  Mechanical  properti»s.  Cold  working. 
Heating. 
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AD-409  795     Div.   26,  17,  25,  32 
(TISTM/AMS)  OTS  price  $.75 

Lockheed  Aircraft  Corp.,  Vaa  Nays.  Calif. 
EFFECTS  OF  HELD  POOL  AGITATION  ON  HELD  PROPERTIES 
AND  CHARACTERISTICS:  AN  ANNOTATED  BIBLIOGRAPHY, 
coap.  by  Scott  J.  Bagiaas.   May  63,  18p. 
Special  bibliography  no.  SB63  10;  5  73  63  2 

Uaclassified  report 
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AD-409  862     Div.   26 
(TISTB/AAR)  OTS  price  $2.60 

RAND  Corp.,  Saata  Moaica,  Calif. 
MANAGEMENT  CONTROL  SYSTEMS, 

by  Jaaes  Faraer.   June  63.  28p.  Rept.  aa.  P2758 

Uaclassified  report 

Descriptors:   (•Maaageaeat  eagiaeeriag. 
Data  processiog  systeas).  Prodactioa.  Coatrol 
systeas,  Decisioa  aakiag,  Laagaage,  Persoaael, 
Personnel  aaaageaeat. 

This  paper  describes  aaaageaeat  coatrol  systeas 
by  coBsideriag  the  aaaageaeat  functions  of  con- 
trol aad  decisioa  aakiag.   These  are  related  to 
the  objective  aad  functions  of  a  aaaageaeat 
control  systea.   The  problea  areas  of  perforaaace 
aeasureaent.  the  laagaage  barrier  between  aaaager 
aad  systea.  aad  the  costs  of  such  systeas  are 
described.   Aa  introdaction  to  feedback  coatrol 
systeas  is  iacluded  as  aa  appeadix.   (Author) 
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Dlviaion  27  -  PROPULSK)N  SYSTEMS 

A0-i09  9^5    OiT.   26 
(TISTI/AIS)  OTS  prlc*  $1.10 

Fartlfs  Tack.  DIt.  .  Air  Fore*  Sjtfut   Ce«aaad. 

■rigkt-PattcrsoB  Air  Force  Bate,  Ohio. 

A  METHOD  OF  OIE-FORGING  UNDER  PRESSURE, 

by  V.  A.  Kkoraikly.   27  Nay  63.  3p. 

FTO  TT63  567         Oaclaatlf lad  report 


Treat,  froa  Rasilaa  Pateat  No. 
M.  1-2.  25  Mar  61. 


150085  (721979/25) 


Deieriptorai   (•Forgiag,  Prenare) .  (•Preaiare. 
Forglag).  Diet.  Prettei  (Nae^laery).  Pateats. 

Sakjeet  of  Raiilaa  Pataati  aetkod  of  die-forglag 
ky  tke  prestare  of  llqaid  traaiferred  to  tke  far- 
face  ef  tkeet  billets  Mklck  here  beea  laserted  ia 
a  ttaap  vkereby  two  billett,  welded  togetker 
aloag  tke  edgea.  are  liaaltaaeously  sabjected  to 
tke  itaap  aad  llqaid  aader  preasare  iajected  be- 
twaaa  tke  glvea  blllatt.   (Aatbor) 

AD-409  951     DU.   26 
(TISTB/MA)   OTS  price  $1.60 

Pareiga  Teck.  Dlr.,  Air  Porce  Syiteai  Coaaand, 

Vrigkt-PattertOB  Air  Force  Bate,  Okie. 

PROBLEMS  IN  DEVELOPMENT  OF  GLASS  AND  PORCELAIN 

INDUSTRY  (SELECTED  ARTICLES). 

28  Hay  63,  I6p. 

PTO  TT63  269  Uaclattified  report 

Treat,  froa  Voproty  Raxvitiya  Stekol'aoy  i  Far- 
fere-FayaatOToy  Proaytkleaaett i ,  Isd-ro  AN  Ukr  SSR 
(Cellectioa  of  Articlet),  pp.  ^7-$^,  188-190, 
1962, 

Deteriptarti  ("Cryatalllaat ioa,  Glatt),  Cata- 
lyttt,  X-rayt,  Ultraviolet  radiatioa,  Ckeaical 
propertiet,  Teaperatare. 


27.    PROPULSION  SYSTEMS 

AO-407  931  DlT.      27 

(TISTA/KR)    OTS   price   15.60 

PriacetOB  U. .  N.  J. 

AN  EXPERIMENTAL  INVESTIGATION  UF  HEAT  TRANSFER 

AND  PRESSURE  EFFECTS  ON  LONGITUDINAL  COMBUSTION 

INSTABILITY  IN  A  ROCKET  MOTOR  USING  PREMIXED 

GASEOUS  PRUPELLANTS, 

by  Malter  J.  Schob.  Jr.   Jaae  63.  50p. 

Uaclattified  report 

■■Bter*8  tketit. 

Beteriptortt   ('Rocket  aotort,  Gateout  rocket 
propellaatt) ,  Heat  traatfer,  Pretture,  Coabaa- 
tioB.  Stability,  Kxperiaeatal  data,  Coabuitioa 
ekaabert.  Test  facilities.  Rocket  aotor  aozsles, 
Teaperatare,  Oscillatloa,  Hydrogea,  Air, 
■•Ilea,  Faal  iajaetors,  Igaitioa. 
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AD-^08   489  Div.       27.    1 

(TISTA/PCR)    OTS    price  $7.60 

AiRetearck   Mfg.    Co.,    Lot   Angeles.    Calif. 

DEVELOPMENT   OF    RECUPERATOR    178620-1    TURBOSHAFT 

GAS  TURBINE   AIRCRAFT   ENGINES. 

Rapt,    for    1    Feb-31    July   62   oa    Pkate   1, 

by  D.    Bridgaell    aad   F.    M.    Haltert.    28  Aag   62, 

It.    Rept.    BO.    L  9K9  R 

Coatract  N0w62  0598c 

Uaclattified  report 

Detcrlptort:   (*Heat  exchangert.  Gat  turbiaet), 
(*Gat  tarbinet.  Heat  exchangert),  Airplaee 
eagiaet,  Haauf acturing  aetkodt,  Tettt,  Heat 
traatfer,  Detiga,  Bratiag,  Vlbratioa, 
Pkotographt,  Coaf Iguratloat .  Ef f ectlTeaeti. 
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AD-408   565 
(TISTA/PCR) 


Oiv.      27,    20,    25 
OTS    price   $5.60 


Aerotpace  Corp.,    Lot   Aagelet,   Calif. 

A    SURVEY    OF    SOME    PLASMA    ACCELERATION    DEVICES 

FOR   SPACE   PROPULSION    APPLICATIONS, 

by   D.    M.    Dix.      17  May   63.    45p.    Rept.    ae.    T0R169 

3713   01TR1 

Coatract  AF04  695  169 

SSO  TDR63  120 

Uaclestlfied  report 

Descriptors:   (•Plasaa  eagiaes.  Space  pro- 
pulsioa),  Circaits,  Accelerat ioa.  Direct 
carreat,  Plasaa  pkysics,  Geoaetric  foras, 
Eqaatioas,  Heatiag,  Effect iveaess,  Oesiga, 
Coaf iguratioa.  Hall  effect. 

Tke  earraat  states  of  palsed  plasaa  acceleretors 
aad  steady-state  J  X  B  accelerators  is  suaaar- 
ised.   Eapkasis  is  placed  upoa  tkree  areas  of  tke 
carreat  state  of  kaowledget   tke  basic  iater- 
actioa  by  wbick  acceleratioB  it  accoapl itked; 
tke  lott  aeckaaisas  wkick  exist  la  a  givea  type 
device;  aad  experiaeatal  results  relevaat  to 
eitker  of  these  two  factors,  as  well  as  rasalts 
af  perferaaace  aeasareaeats.   (Aatkor) 


AD-i08  672 
(TISTA/PCt) 


Oiv.   27,  12 
OTS  price  $11.50 


Beeck  Aircraft  Corp.,  Boulder,  Colo. 
ESTABLISHING  TANK  DESIGN  CRITERIA  FOR  LIQUID  HY- 
DROGEN ROCKETS.   VOLUME  IV.   FLIGHT  SIMULATION 
TEST  PROGRAM. 

Flaal  rapt,  far  period  eadiag  31  Jaa  62, 
by  H.  L.  Breckearidge  aad  D.  A.  VaaGaady.  Jaae 
U7p.  Rept.  aa.  £768 

Caatraet  AF33  616  515i,  PreJ .  3084  Task  30301 
AFFTC  TR60  43,  U  Uaclaasified  report 


63, 


Descrlpterti   (*Propellaat  teaks,  Llqaid  racket 
propellaats),  (•Rocket  aoters  (Liquid  prapel- 
laat),  Propellaat  taaks),  Fllgkt  testlag,  Sia- 
alatioa,  Hydrogea,  Desiga,  Heat  traasfer,  Pro- 
daetiaa,  Stalaless  steel,  Titaatna,  Loadlag 
(Meckaaies),  Stresses,  Matkeaatieal  aaalysla, 
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1 


iras 
Id 


Theraal    iasulatioa.    Test    facilities.    lastri' 
■natation,    Teaperatare   seasitive   eleaeats 
Hydrostatic    pressara.    Tests,    Photographs, 
Liqaefied    gases. 

This    flight   slaulatioB   test    prograa   Is   direct«i 
toward    the    solation    of   the    basic    heat    trantfei 
yroblea.      A    7,000   gallon    liquid    hydrogea    tank 
fibricated    froa   both    itaial«iss    steel    aad    titi 
liuB.      This    voluae   coasiders    the    fabricatloa 
testiag   ef   these    teaks.    (Aatkor) 

AO-4O8    755  Div.      27,    12 

(TISTA/GEC)    OTS    price    $8.10 

lercules   Powder  Co.,    Bacckut,    Utak. 

A   METHOD    OF    OBTAINING    AN    OVERALL    HEAT   TRANSFKI 

FILM   COEFFICIENT    IN    SOLID    FUEL    ROCKET   NOZZLES, 

ky   J.    M.    Liadtey    aad   H.    L.    Guater.      7  May   63, 

70p. 

Coatract  AF04  647  243 

Uaclaitifiad  report 

leport  OB  Meapon  Syttea  133A. 

Deteriptarti  ('Rocket  aotort  (Solid  propel* 
lant).  Rocket  aotor  aosxles),  ('Rocket  aotoi 
■ozsles,  Fila  cooliag),  Heet  treatfer  coeff: 
cient,  Matkeaatieal  predictioa,  Teaperatare 
Detiga,  Tkeory,  Captive  tettt.  Guided  aissi^^s 
(Surfece  to  surface). 

A  Method  to  deteraiae  aa  overall  total  fila  ed- 
tfficieat  is  proposed  whereby  special  ablativt 
tkeraocouplet  are  uted  to  record  the  iatide 
iirface  teaperaturet  of  a  aexzle  during  firia 
Tke  recorded  teaperaturet  are  then  uted  at 
koundary  coaditioat  for  a  traatieat  wall  tea- 
peratare equatioa.   The  equatioa  it  thea  tolv4|l 
(or  tke  total  fila  coefficieat.   (Aatkor) 


AD-408  759     Dlv.   27 
(TISTA/LSK)  OTS  price  $1.60 

Ceodyear  Aircraft  Corp.,  AkroB,  Okie. 

STUDY  OF  THE  EFFECTS  OF  MECHANICAL  DAMAGE  ON  tHE 

PERFORMANCE  OF  FILAMENT-WOUND  MOTOR  CASES. 

Pregrett  rept.  no.  1.  1  Apr-31  May  63. 

ky  J.  A.  Kiet,  I.  Holock  and  Harold  Beratteia 

20  June  63,  15p.  Rept.  GER11154 

CtRtract  NOW  63  0449c 

Unclattified  report 

Detcriptors:   ('Recket  cases,  Filaaent  woaafp 
const ruct ion) ,  (•Rocket  aotort  (Solid 
propel lentt) ,  Filaaent  wound  conttract lea) , 
Mechanical  properties,  Daaage,  Fallare 
(Mechanics),  Stresses,  Second-stage  aotort. 
Test  aethods.  Test  equipaent.  Model  tests, 
Glass  textiles,  Guided  aissiles  (UnderMter  |te 
surface).  Booster  aotors. 

Study  was  aade  af  the  effects  of  sarface  flaw^ 
01  the  perforaaace  of  Polaris  aotor  cases,  ta 
ceapare  the  effect  of  winding  sequence  on  the 
(billty  to  resist  failure  froa  surface  flaws, 
ltd  to  deteraiae  the  reliability  of  varloas  r^ 
Mir  techalqaes.   (Aathor) 

»0-i08  793     Dlv.   27,  12,  U 
(TISTP/AM)  OTS  price  $12.50 

leeketdyae.  Caaoga  Park,  Calif. 

(a-F  LINIiR  FOR  THIi  ATLAS  MARK  4  SUSTAINER 

TUIBOPUMP. 

fi»»\    rept. 

31  May  63.  I66p.  R5166 

Coatract  AF04  694  135 

Uaclassiflad  report 


PROPULSION  SYSTEMS  -  Division  27 

Descrlptortt   (•Fael  puapt,  Halocarboa  plat- 
tict),  (•Paapt,  Liaaid  rocket  oxidisertj, 
(•Guided  alttllet  (Sarf ace-to-turf ace) ,  Fuel 
paapt),  (•Sattaiaer  aotort,  Fuel  puapt).  Fric- 
tioB.  Fallare  (Meckaaict).  Tarbinet,  Liqaefied 
gatet,  Oxygea,  Skaftt,  lapellert.  Deflection.   "^ 

Presented  are  tke  retaltt  of  a  prograa  to  de- 
velop, evaluate,  aad  qaalify  a  Kel-F  liner  for 
tke  oxidizer  inlet  pastage  of  tke  Mark  4  sus- 
tainer  turbopuap,  aad  to  aeature  tarbooaap  tkaft 
deflectioa  du'riag  operatioa.   (Aatkor) 


AD-408  926      Div.   27,  9 
(TISTA/GEC'  OTS  price  $9.60 

Peantylvania  State  U.,  Coll.  of  Engineering 
and  Architecture,  Univertity  Park. 
INVESTIGATIONS  ON  THE  INTAKE  INDUCED  AIR  SNIRL 
OF  A  STRATIFIED  CHARGE  ENGINE.   THEORETICAL  AND 
EXPERIMENTAL  INVESTIGATIONS, 
by  Robert  A.  Taylor.   May  63,  102p.  TR  no.  1 
Contract  DA36  0340RD3638 

Uaclattified  report 

Rept.  on  Experiaeatal  Developaent  of  a  Novel 
Stratified  Charge  Eagiae. 

Detcrlptort:   (*lBternal  coabuttion  englnet. 
Jet  aixing  flow),  (•Induction  tytteat.  Jet 
aixing  flow).  Engine  air  tyttea  coaponentt. 
Spark  ignition.  Model  tettt.  Air,  Turbulence, 
Matkeaatieal  analytit,  Equationt,  Tett  nethodt, 
Inttruaentat ion.  Design,  Fins,  Duct  inlett, 
Vitcotity,  Pretture,  Fuel  injection.  Gat 
flow,  Vorticet,  Vortex  generatort. 


Varioui  aethodt  of  generating 
foar-ttroke-cyele  piston  engi 
iavettigated  on  a  flow  aodel 
tiaalate  the  engine  intake  pr 
flow  conditiont.  The  investi 
oa  the  prodaetioB  aad  coatrol 
tpark-ignited  ttratified  ekar 
ttratif icat ion  it  prodaced  by 
tke  iajected  fael  tpray  witk 
ia  tke  cylinder.  Flow  nappin 
were  conducted  in  tke  aodel  w 
tufted  grid,  and  a  kot-wire  a 
balent  intentitiet  were  aappe 
flowt  were  ttudied  alto,  utin 
niquet.  The  aodel  flow  retul 
ating  batic  equationt  of  vite 
inforaation  wat  then  extended 
character  of  the  actual  flow 
cylinder  during  coaprettion. 


air  twirl  in  a 
ne  cylinder  were 
coilstructed  to 
ocets  under  steady 
gation  wat  centered 

of  the  twirl  for  a 
ge  engine  in  which 

the  interaction  of 
the  twirl  lag  air 
g  and  observationt 
ith  paddle  wheels, 
neaoneter.   Tur- 
d  and  transient 
g  hot-wire  tech- 
tt  were  analyzed 
oat  fluidi.   Thit 

to  pottulate  the 
in  the  engine 

(Auth9r) 


AD-409  129     Dlv.   27 
(TISTA/FRL)   OTS  price  $3.60 

lagertoU  Kalaaazoo  Oiv.,  Borg-Narner  Corp., 

Mich. 

ADHESIVE  BONDING  OF  END  CLOSURES  FOR  HIGH  STRENGTH 

AND  RELIABILITY  IN  ROCKET  MOTOR  CASES. 

Qaarterly  rept.  ao.  3,  1  Oct  62-30  Mar  63, 

by  D.  P.  Thoaatoa.  30  May  63,  35p. 

Caatraet  NOrd15719 

Uaclattified  report 

Detcrlptort:   (•Rocket  eatet.  Rocket  cloture 
capt).  Reliability,  Beading,  Adketivet,  Maaa- 
facturiag  aethodt.  Hydrostatic  prettare, 
Tettt,  Loadiag  (Haehaaiet),  Detiga. 

'  Saveateea  lab-tcale  beaded  Joint  eatet  of  a  3  ia. 
■eaiaal  diaaeter  aad  18  ia.  in  length  were  fabri- 
cated aad  hydrotetted.   Fifteen  of  thete  uaitt 
exceeded  the  target  bonded  Joint  ttreagth  of 
3750  pti  by  an  average  of  40$.   The  inforaatioa 
gaiaed  froa  the  tab-teale  eatet  was  applied  to 
tke  fabricatloa  of  eigkt  prototype  beaded  and 
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DivUion  27  -  FROPULSDN  SYSTEMS 


clcsiir* 
lack.  1 

JalBt  r 
thi*  pr 
bold  11 
fr*a  tk 

flvt  ca 
ekaaga, 
3750  pf 


caias  af  16  la.  aaalaal  dlaaater  aad  41 
aafltk.   Ta  aiaara  fallare  of  tko  boadcd 
atkar  tkaa  tka  ea*a  wall,  dotlrabla  far 
ofraa  to  paralt  dlraet  axaalaatlaa  af  tka 
aa,  tka  baadad  Jalat  laaftk  was  deeraaiad 
a  arlgl^al  4  la.  laaftk  aiad  aa  tka  first 
■as  fabrlcatad.   FolloHlag  tka  doiiga 

prototypa  eaia  aaabar  algkt  acklaved  tka 
1  tarfat  Jalat  itraagtk.   (Aatkar) 


A0-i09  U9 
(TISTA/ML) 


DlT.   27 
OTS  prlea  $1.10 


A. 


raralga  Tack.  OIt.  ,  Air  Forea  Systaat  Coaaaad, 
Wrigkt-Pattortoa  Air  Forca  Bata,  Oklo. 
EJECTOI  SYSTEM  FOR  ENGINE  COOLING, 
hj   6.  A.  Oaal'yaaoTlefc.  G.  F.  Boadcraako.  V. 
PepoTlek  aad  N.  Ya.  Balaov.  18  Jaaa  63.  3p. 
FTO  TT63  6i9         Daclastlflad  raport 

Traas.  froa  lasalaa  Fataat  ao.  i$2U9.  Appl.  aa. 
730255/a5-«.  pp.  1-2.  12  May  1961. 

Daaerlptord   ("lataraal  coabattloa  aagiaat. 
Coollag).  Cxkaait  tyitaai.  Coatrol  systaas, 
Valvat,  Taaparatara  eaatrol. 

Aa  aaglaa  eoollag  ajaetor  lyitaa  li  protaatad  la 

akick  a  ikattar  laatallad  la  tka  aaglaa  oxkaast 
aatlat  Is  asad  far  eoatrolllag  eoollag  lataaslty. 
(Aitkor) 

AO-409  158     OlT.   27,  1 
(TISTA/FRL)  OTS  prlea  |8.10 

Hagkas  Taal  Ca.,  Calvar  City,  Calif. 

HOT  CYCLK  lOTOI  OUCT  CLOSURE  VALVE  SYSTEM. 

by  B.  Salloas.  R.  Boadraaax,  J.  McOaraott,  aad 

R.  Salllvaa.   Mar  63,  82p.  62  32 

Cvatraet  OXJU   177tc832,  Task  1012U01D14^03 

TCRIC  TR  62103         Uaclasslfiad  raport 

Dascrlptarst   (*Jat  kallceptar  rotors,  Exkaast 
valTas),  Daslga,  Exkaast  aoisles.  Tkarao- 
dyaaales,  Aarodyaaaic  ckaractaristics,  Coa- 
flgaratioa,  Geoaetry,  Gas  gaaeratiag  systeas, 
Prassura,  Power,  Aerodyaaaic  loadiag,  Teaper- 
atara,  Strassas.  Aaalysls,  Gas  tarbiaes.  Gas 
gaaaratiag  eaglaas,  Daets,  Tkeraal  stresses, 
Mackaalcal  properties,  Stractaral  properties. 
Lead  distribat ioa.  Moaeats. 

A  detailed  stady  of  rariaas  aetkods  for  ckaagiag 
tke  effactlTO  aoisle  area  of  tke  kot  cycle  rotor 
systea  to  provide  acceptable  slagle-eagiae 
operatiaa  are  preseated.   Tkeraodyaaaic,  aero- 
dyaaaic, stractaral  aad  ecoaoalc  coas  Iderat ioas 
lad  to  tke  seleetioa  of  outboard  duct  closure 
valves  aeuated  la  botk  dacts  adjaceat  to  tke 
blade  tip  cascade.   A  descrlptioa  of  tke  aeckaai- 
eal  daslga  aad  oparatioa  is  givea,  aad  tke 
stractaral  iategrity  is  substaatiated  by  a 
detailed  stress  aaalysls.   (Autkor) 


Al)-409  53i     Dlv.   27 
(TISTA/FRL)  OTS  price  $8.10 

Rocketdyae.  Caaoga  Park.  Calif. 

MODEL  SPECIFICATION  LIQUID  PROPELLANT  ROCKET 

ENGINE  ROCKETDYNE  MODEL  YLR101-NA-15  (VERNIER), 

by  B.  H.  McCardy.   1  Jaly  63,  79p.   Rapt.  ae. 

R3953S 

Oaclassifled  raport 

Descriptors:   ("Rocket  aetors  (Liquid  propel- 
laats),  Speclficatioas),  Veraler  rocket  aotors, 
Bipropellaats.  laterlor  ballistics,  Neigbt. 
Pael  systeas.  Liquefied  gases.  Pressure.  Higb 
altitude.  Tests.  Captive  tests,  Tkrust, 
Spcrific  lapalse,  Regeaeratlve  cooliag 
(Rockets),  Desiga,  Acceptability. 


Specif icatioB  requireaeats  for  tke  YLR101-NA-15 
rocket  eagiae  are  reported.   Tke  eagiae  is  a 
calibrated,  fixed-tkruit  blpropellaat  rocket 
eagiae  witk  a  aaalaal  sea-level  taak-fed  ratiag 
of  525  pauads.   Tke  siagle  tkrust  ckaaber  skaU 
be  giabal  aouated.  skall  kave  aa  exkaust-aossle 
expaasioa  ratio  of  5.6:1,  aad  skall  be  regeaera- 
tively  cooled  usiag  tke  fuel  as  tke  keat  traasfer 
aediua.   (Autkor) 

AO-409  620     Dlv.   27 
(TISTB/AAR)  OTS  price  $2.50 

Bell  Aerosysteas  Co..  Buffalo.  N.  T. 

DEVELOPMENT  AND  TEST  OF  THE  BELL  ZCRO-6  BELT. 

Fiaal  rept . , 

by  Ralph  E.  Flexaan,  Lpoaard  M.  Scale,  aad 

Caapbell  Headerson.   Mar  63,  103p.  Rept.  ao. 

D7123  953002 

Coatract  AF33  657  9224.  ProJ .  7184.  Task  718405 

AMRL  TDR63  23  Daclassified  report 

DescriDtors:   ('Jet  propulsioa,  Maaeuvera- 
bility).  Life  support.  Portable.  Velgktless- 
aess,  Gravity,  Propulsioa,  Malateaaace  equip- 
aeat.  Fligkt  testiag. 


Tka  assuapt 

for  tke  dev 
for  orbital 
of  a  life  s 
aeat  (tools 
systea.   Th 
lea  areas  a 
search,  dev 
Zero-G  Belt 
systea  for 
vi  roaaeat . 
plac<?  oa  a 
C-131  cargo 
tories.   Tk 
tke  Bell  Ae 
aeat  of  tke 
Belt)  are  a 
spect  to  tk 
are  preseat 
aodel  of  a 
are  aade  fo 
(Author) 


laa  is  aad^  that 
elopaeat  of  a  sel 

workers.  Such  a 
upport  subsystea. 
).  aad  a  propulsi 
is  report  discuss 
nd  specifically  r 
elopaeat.  and  tes 
,  a  resnareh  prop 
aaaeaveriag  a  aaa 

The  flight  tests 

large  airbeariag 

i-type  aircraft  du 

e  equations  of  ao 

rosysteas  Coapaay 

Saall  Rocket  Lif 
ISO  preseated  aad 
e  Zero-C  Belt.  S 
ed  oa  the  adeqaac 
propulsioa  systea 
r  additional  rese 


a  reqnireaeat  exists 
f-aaaeuveriag  systea 

systea  wi 11  coasist 

aaiateaaace  equip- 
on  aad  coatrol  sub- 
es  the  general  prol^ 
eports  on  the  re- 
tlag  of  the  Bell 
ulsion  and  control 

in  a  weightless  en- 

of  tke  belt  took 
platfora  and  in  a 
ring  lero-g  trajec- 
tioa  derived  duriag 

speasored  develop- 
t  Device  (Rocket 

discussed  witk  re- 
pecific  coaclusions 
y  of  tke  rasearck 

and  reeoaaendations 
arek  and  developaent. 


AD-409  879     Div.   27 
(TISTP/JEA)  OTS  price  $2.60 

Aerojet -Geaaral  Corp.,  Sacraaeata.  Calif. 

KEAPON  SYSTEM  107A-2.   PRODUCT  ENGINEERING 

PROGRAM. 

Moatkly   rapt..    1    Juae-31    Juae   63. 

16  July   63.    23p.    Rept.    ao.    212  SA3   2   2MI 

Caatract  APO4   694  212  SA   3 

Uaclassided   repart 

Descriptorit       (•Rocket    aotors    (Tkixotraplc) . 
Test    facilities).    (•Coabustioa,    Stability). 
(•Rocket    researck.    Test    facilities),    (•Racket 
laboratories,    Propulsioa),    Coabustioa   ckaabers, 
AblatioB,    Tkrust,    Racket    propulsioa.    Rocket 
aotor   aossles.    Metal    coatiags,    Cooliag. 
legeaerative  coaliag    (Rackets). 


Tka  abjeetlva  af  tkis 
reliable  tkeraal  barrl 
paratara  operatiaa  abo 
gaaaratively-cooled  tk 
AerasiBe-50/N204  prape 
fila-caatiag  is  a  tech 
racket  eagiae  perforaa 
lag  flaw  rates.  Durin 
AJ-5  tkrust  ckaaber  ka 
C  ta  aaderga  tkrea  tes 
fila  caaliag  flow  rate 
15  sec.  A  desiga  study 
tka  best  aeaas  far  aod 
Jector  to  give  5%  fuel 
saqaaat    tests.      (Aatka 


project   Is   ta 
er   capable  af 
ve  3300   F   tor 
rust    ckaabers 
llaat.      Tberaa 
aiqae    far    iapr 
ace   by   reduela 
g   tkis    period 
s    beea   skipped 
ts    at    tke   plan 
for   duratioa 
is    underway   t 
1 fyi  ag   aa   unba 

fila  caaliag 
r) 


develop  a 
surface   tea- 
use   oa   re- 
eaplayiag 
1    barrier 
oviag    liquid 
g    flla-cool- 
tke   YLR91- 

to    test   area 
aed    17)(    fael- 
of  5.    10.    aad 
o   deteraiae 
ffled    ia- 
for  all    lab- 


PSYCHOLOGY  AND  HUMAN  ENGINEERING  -  Division  28 


AB-409  941     Div.   27,  1 
(TISTA/FRL)  OTS  price  113.50 

•ell  Aerosysteas  Co.,  Buffalo,  N.  Y 

SHALL  ROCKET  LIFT  DEVICE.   PHASE  III.   TESTINC 

OF  THE  ASSEMBLED  SYSTEM, 

ky  a.  F.  Moore.  J.  KroU.  S.  Borasi,  aad 

R.  Carriero.  Apr  63.  16lp. 

Contract  DAu  177TC642,  Task  1D121401A14175 

AIT8EC0M  Teck.  rept.  63  ^2 

Daclassified  report 

Descriptorst   ('Rocket  aotors  (Liquid  pro- 
pellaat),  Maaaed),  (•Parawings,  Gllderi). 
(■Military  personnel.  Rocket  propulsion). 
Lift,  Liquid  level  gases,  Coatrol  systeas. 
Fuel  systeas,  Moaltors.  Fael  gages.  Helaets, 
Load  di St r ibut ioa.  Huaaa  engiaeeriag,  laflat' 
able  structures.  Rocket  aotor  aoszles,  Movab^^ 
BOSBles,  Liquid  rocket  propellaats.  Trajec- 
tories, lastruaeatat ioa,  Heckaaical  proper- 
ties. Stresses.  Teasile  properties.  Tests. 
Captive  tests,  Fligkt  testiag,  Aaalysls, 
Aviatiea  Safety,  Desiga,  Feasibility  stadias 
Stability,  Pressure. 


Tke  f 

Lift 
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abricat 
Device 
d  of  4 
t  of  a 
adicati 
paragli 
itk  tke 
oatrel 
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28.    PSYCHOLOGY  AND  HUMAN 
ENGINEERING 


*i>-407  852  Div.      28 

(TISTB/AAR)    OTS    price    $1.60 

TiBderbilt    U.,    Naskville,    Tean. 

AFFECT.    PERSON-PERCEPTION,    AND    BEHAVIOR, 

by  Carroll    E.    Isard.    Apr  63,    lOp.    Tackaieal 

is.    13 

Csatraet   Noar214903 

Uaclasslfiad   repart 


rai 


Descriptors!  (•Bekavior,  Aaalysls),  Eaotioai 
PerceptioB.  Pkysiology,  Psyckology,  Adjastaai 
Abaoraal    psychology.    Measureaeat. 


AD-407    910 
(TISTB/MS) 


Dlv.       28.    1 
OTS  price   $3.60 
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Applied   Psychology  Corp.,    Arliagton,    Va. 

OUTDOOR   TEST    RANGE   EVALUATION   OF   AIRCRAFT   PAIN" 

PATTERNS. 

Apr  62.  26p.  Teckalcal  rept.  ao.  7 

Ceatract  FAA/BRD  127 

Unclassified  report 

Descriptors:   ('Pattera  recogaitioa,  Aircraf 
(•Aircraft  aarkiags,  Paiats).  Applied  psycka 
egy,  Aviatioa  accideats,  Positloa  fiadiag, 
Fligkt  testiag. 
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AD-407   982  Dlv.      28 

(TISTB/AAR)    OTS    price   $2.60 

Duke  U. ,  Durhaa,  N.  C. 

A  PHYSIOLOGICAL  EFFECT  OF  COGNITIVE  DISSONANCE 

UNDER  STRESS  AND  DEPRIVATION, 

by  Mary  L.  Braka,  Kart  M.  Back  aad  HortoB  D. 

BogdoBoff.  1963.  21p.  Teckalcal  rapt.  8 

Contract  Nonr118111,  ProJ.  NR177  470 

Oaclassifled  report 

Descriptors:   (•Appetite.  Pkysiology),  Stress, 

Motivation,  Tkeory.  Perception,  Blood,  Cheais- 

try.  Blood  plasaa.  Fatty  acids.  Tests,  Aaaly- 
sls, Nervous  systea.  Energy. 

Aa  experiaent  and  a  partial  replicatloB  were  cob' 

ducted  to  relate  the  chang 

dissonance  reductioa  and  c 

logical  changes.   The  expe 

based  on  food  deprivation 

that  already  deprived  ladi 

thaasalves  to  further  fast 

low  reward  decreased  their 

huuger,  while  the  reverse 

givea  high  rewards.   la  tk 

further  deprivatloa  was  ac 

pkysiological  aaasure,  tke 

free  fatty  acids  was  takaa 

a  reliable  aaasure  of  auto 

activity  la  raspoBse  to  Ib 

upoa  the  iadividual,  such 

The  data  iadicate  that  a  p 

hiaself  that  he  is  aot  so 

physiologically  as  if  he  w 

logical  aspects  of  a  aore 

as  kuagar  aotivatioa,  are 

ficatloB  la  a  aaaaar  coasi 

tkaory.   (Autkor) 

AD-408  128     Div.   28,  26 
(TISTB/MS)  OTS  price  $4.60 

Pittsburgh  U. ,  Pa. 

EFFECTS  ON  NEGOTIATORS  OF  THEIR  PRIOR  EXPERIENCE 

IN  STRATEGY  OR  STUDY  GROUPS, 

by  Beraard  N.  Bass.   1  July  63,  39p.  TR1 

Caatract  Noar624H 

Oaclassifled  report 

Descriptorst   ('Group  dynaaics,  •Naaageaent 
eagiaeeriag) ,  ladustrial  relatiaas. 

Sixty-six  graduate  buslaess  stadents  were  assigned 
ta  represent  union  or  coapany  according  to  their 
attitudes  about  industrial  relations.   After 
receiving  inforaation  about  a  strike  wkich  had 
started,  each  S  participated  ia  joiat  study,  ubI- 
lateral  study  or  strategy  groups,  thea  bargained 
with  an  S  representing  the  other  side  who  had  the 
saae  prior  group  experience.   Negotiators  with 
study  group  experience  needed  six  siaulated  days 
or  less,  oa  the  average,  to  reach  agreeaent. 
Strategy  planners  averaged  32.6  siaulated  days 


1  replicatloB  were  con- 

e  of  aotlvatioB  due  to 

oaaittaent  to  physio- 

riaeatal  techaique  was 

studies  which  showed 

viduals  who  coaaitted 

lag  uader  coaditioas  of 

self-astlaates  of 

was  true  for  those 

a  preseat  study  the 

tually  executed,  and  a 

coBcaBtratioB  of  plasaa 

This  was  shown  to  be 

Boaic  aervous  systea 

creased  energy  deaaads 

as  leagtli  of  fastiag. 

ersoB  who  has  coaviaced 

huagry  toads  to  respoad 

ere  aot  hungry.   Physio- 

enduring  process,  such 

also  affected  by  Justi- 

stent  with  dissonance 
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ia  ■egctiatlcat,  expericBclag  aaBy  deadlocks.   In 
eaaparitea  to  aailateral  ttady.  bilateral  itady 
priaarily  affected  agreeaeat  about  the  laportaace 
of  isiMos  but  Bot  tke  ease  of  negot lat ioas. 
Loager  strikes  produced  settleaents  aore  costly 
to  the  ceapany,  but  closer  to  the  rate  prevailing 
ia  ceaparable  firas.   Task-orieated  aagetiators 
roach  agreeaoats  closer  to  this  going  rate. 
(AutborJ 


AD-i08  279      DI».   28 
(TISTB/AAR}  OTS  price  $i.60 

Aviation  Psychology  Lab.,  0.  of  Illinois,  Drbana. 

EXPCRIIENTAL  STUDIES  OF  HUMAN  VIGILANCE. 

Final  rept., 

by  Jack  A.  Adaas.  Feb  63.  35p. 

Coatract  AF19  60i  5705,  ProJ .  9678.  Task  967803 

ESD  TOR63  320  Uaclasslfied  report 

Ooscriptors:   (•Attention,  Analysis),  Stiaula- 
tion,  Environaental  tests.  Training  devices. 
Training,  Behavior,  Decision  asking.  Tests. 
Signals,  Display  systeas.  Visual  signals. 


A  series  of  oxp 
vigilance  or  th 
huaan  attentive 
ronces  of  signs 
reported.  Eaph 
displays  «ith  a 
alpha-nuaoric  s 
in  seai-autoaat 
■alts  aere  that 
occurs  in  saall 
session  but  doo 
■uaber  of  daily 
produced  stiaul 
were  a  source  o 
vigilance  deere 
hypothesis,  (3) 
associated  with 
although  spatia 
(oae  circuastan 
operator's  prof 
traiaiag  aethod 
ia  a  stable  aan 


eriaents  aas  ceadacted  on  huaan 
e  characteristics  of  long-tera 
ness  for  the  occasional  occur- 
Is  which  are  to  be  detected  and 
asis  «as  given  coaplex  visual 
ultiplo  atiaulus  sources  and 
ignals  of  the  general  class  found 
ic  aan-aachine  systeas.   The  re- 
(1)  vigilance  decreaent  usually 
but  reliable  aaounts  Hithin  a 
s  not  increase  as  a  function  of 

sessions,  (2)  only  response- 
i  frea  siaple  decision  behavior 
f  stiaulation  that  deterred 
aent  in  accord  aith  the  arousal 
teaporal  uncertainty  was  not 
differential  vigilance  decreaent 
1  uncertainty  appeared  to  be  under 
ces,  and  {U)    feedback  about  the 
icioncy  after  each  response  was  a 

that  iaproved  aonitoring  behavior 
ner.   (Author) 


*D-408  3^6     Div.   28 
(TISTB/CCH)  OTS  price  11.60 

Navy  lodicai  Corps.,  Nashingtoa,  D.  C. 

SOCIOPATHS  AND  SCHIZOPHRENICS  -  A  COMPARISON  OF 

FAMILV  INTERACTIONS, 

by  VeraoB  Sharp.  Saul  Glasner,  Ivaa  Lederaan, 

and  Sheldoa  Molfo.   1963.  I9p. 

Grant  MR005  12  2007 

Uaclasslfied  report 

Ooscriptors:   (•Social  coaaualcatioa.  Naa), 
(•Psychiatry,  Neuroses),  Psychoses, 
Socioaetrics. 


s  and  schizophrenics 

psychiatric  hospital. 
teras  of  faaily  inter- 
re  discovered.   The 
howed  an  intense  in- 
characterized  by 
cal  concern.   The 
d  conspicuous  disin- 
concern  or  rejection. 
cs  wrote  aore.  visited 
distaaces  than  did 
ther) 


latched 
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ia  the  two  groups  we 

parents 

of  schisophrenics  s 

voIveaoBt  with  their  sons. 

pseudo- 

concern  or  pathologi 

pareats 

of  sociopaths  showe 

terest. 

characterised  by  ua 

The  paroBts  of  schixophreni 

aore.  aad  traveled  greater 

pareats 

of  Sociopaths.   (An 

AD-i08  396     Div.   28,  15 
(IISTB/CCH)  OTS  prico  13.60 

Hawaii  K..  Honolulu. 

INTRA-GROUP  POWER  RELATIONS.  STRATEGY.  AND 

DECISIONS  IN  INTER-TRIAD  COMPETITION. 

by  H.  Edgar  Viaacke.  10  May  63,  1v.  TR^ 

Contract  Noar37^802,  ProJ.  NR170  270 

UBClBsaifiod  report 

Descriptors!   (*GroBp  dyoaaics,  Adjustaeat 
(Psychology)),  Oocisioa  aaking.  Psychology, 
Behavior,  Socioaetrics,  Social  coaaunicatioa, 
Gaae  theory.  Theory. 

ToB  pairs  of  triads  of  each  sex  oagagod  ia  coa- 
petitioa  for  aoaotary  rewards  ia  a  Multipli- 
catioa  Gaae  aad  a  Matchiag  Gaae.   In  each  of 
these  gaaes,  there  were  12  contests,  four  each 
of  three  power-pat teras .   In  each  event,  the 
two  groups  cast  two  votes.  (1)  which  of  three 
alternatives  to  enter  into  coapetition  against 
the  choice  of  the  other  group,  (2)  how  to 
allocate  a  bonus,  if  they  won.   Players  had  th« 
Buaber  of  votes  represeated  by  their  weights, 
ia  the  power-pattern  for  that  event.   In  coa- 
parisoa  with  the  Board  Gaae  used  in  previous 
experiaoats.  these  triads  reached  a  very  high 
proportion  of  titriple  allianeesi>.  typically 
arriviag  at  coasoasus  without  regard  to  power- 
differeaces.   A  coaparison  of  Minniag  aad  Losing 
Groups  strongly  suggests  that  skil  aad  docision- 
aakiag  efficieacy  are  both  highly  significant 
factors  in  wiaaing.   These  results  any  be  inter- 
preted in  teras  of  the  developaent  of  intra- 
group  cooperation  under  coaditioas  of  iBttr~ 
group  coKoetitioB.  (Author) 


AD-il08  A68 
(TISTB/PCR) 


Div.   28.  15 
OTS  price  $1.10 


■Isconsln  U. ,  Madison. 

CUMULATIVE  SCALING.  ERROR  ESTIMATION.  AND  OTHER 

HEDTHODOLOGY  PROBLEMS  IN  SOCIAL  PSYCHOLOGY. 

Annual  rept. , 

by  Edgar  F.  Borgatta.  1  Jaa  63.  3p. 

Grant  no.  AF  AF0SR62  16 

AFOSR  i800 

Unclassified  report 

Descriptors:   (•Social  sciences,  Psvchology), 
(•Psychology,  Matheaatical  analysis), 
' (•Psychoaet rics.  Social  sciences).  Errors, 
Statistical  analysis,  Nuaerical  analysis, 
Nuaerical  aethods  and  procedures.  Factor 
analysis. 


AB-^08  ^98     Div.   28 
(TISTB/AAR)  OTS  price  $1.10 

Misconsin  U. ,  Madison. 

STUDIES  IN  MUSCLE  TRAINING  (NEUROMUSCULAR 

MECHANISMS). 

Final  techaical  rept., 

by  F.  A.  Hellebrandt  aad  Joaa  C.  Materlaad. 

1963,  5p. 

Contract    Nonr29^4   00  Task   NR102   522 

Unclassified    report 

Descriptors!      ("MBscles,    Traiaing),    Learning, 
Woaen.    ^an,    Contractioa.    Aras. 


AD-^08    554  Div.       28,    23 

(TISTB/MA)   OTS   price  1.75 

Laboratory   of    Aviation   Psychology,    Ohio   State  U. . 

Research    Foundation,    Coluabus. 

THE    EFFECT   OF   REHEARSAL   ON    THE   RETENTION    OF    A 

TIME-SHARED   TASK. 

Final    rept..    1    May   60-1    July   62. 
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hy   Jaaos  C.    Naylor.    George    E.    Brlggs.    Donald  ^, 
Brown    and   Walter  G.    Reed.       Api*  63,    21p. 
Contract    AF33   616   7269.    ProJ.    1710.    Task   1710<|  1 
MRL  TDR63   33  Uaclasslfied   report 


leport    on   Training,    Personnel,    and   Psychologi 
Stress    Aspects   of   Bioastronautics. 

Descriptors!      (•Training),    (•Meaory).    ("Job 
analysis).    Analysis   of   variance.    Perforaanc< 
tests.    Psychology,    Stiaulntien,    Tracking. 
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(Author) 
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AD-408    665  Div.       28 

(TISTB/CCH)    OTS   price    $1.60 

Aray   Dispensary,    Fort    Lewis,    Hash. 

(No    title). 

Annual    progress    rept.,    1    Jnly   62-30   Juae   63. 

3C   June    63,    9p. 

DA  ProJ.  6X60  10  001 

Unclassified  report 

Descriptors:   (•Aray,  Sociology).  (•Attitudo^ 
Social  coaaunicat ion) ,  Group  dynaaics, 
Populat  ion. 
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*0-i08   737  Oir.      28 

(TISTB/CCH)    OTS   price   $1.10 

■alter    Raed   Aray    Inst,    of   Research,    MashiagtoB, 

0.  C.  -— 

AN  EVALUATION  OF  GROUP  PSYCHOTHERAPY  WITH 

INDIVIDUAL  FAMILIES  AS  THE  INTEGRAL  UNITS. 

Aaaaul  progress  rept.  1  July  62-30  Juae  63, 

ky  Carl  G.  Laatarbach  aad  Williaa  Vogel.   30  June 

63.  ip. 

'roj.  6  60  01  002 

Uaclasslfied  report 

Descriptors!   ("Psychology,  Therapy),  Maa, 
Psychiatry.  Persoaality,  Behavior,  Social 
coaaunicatioa,  Socioaetrics.  Group  dynaaics. 

The  purpose  of  this  project  is  to  objectively 
•tudy  tha  iateractioas  aad  persoaality  attribu^^s 


es. 

of 


■P- 


of  service  faailies  with  the  view  of  assessing 
short-tera  faaily  group  psychotherapy  in  which 
each  faaily  is  treated  as  a  single  therapy  group. 
Objective  aeasures  iacluding  the  MMPI  and  aodi- 
fications  of  Schaffer«s  Report  of  Parent  Behavior 
Inventory  provide  data  froa  which  the  personality 
characteristics,  probleas.  interactions,  and 
reactions  to  therapy  of  the  faaily  aeabers  are 
assessed.   (Author) 


AD-408  743     Div.   28,  15 
(TISTB/WA)  OTS  price  |5.60 

Massachusetts  U..  Aaherst. 

EFFECTS  OF  DIFFERENTIAL  VALUE  AND  EXPOSURE  TIME 

UPON  THE  DETECTION  AND  MEMORY  OF  SYMBOLS  IN  A 

VISUAL  SEARCH  TASK, 

by  Harvey  A.  Taub  aad  Warren  H.  Teichaer. 

June  63,  48p. 

Contract  AFI9  628  290,  ProJ.  967-i,  Task  967^04 

ESD  TDR63  343  Unclassified  report 

Report  on  Inforaatioa  Processiag  aader  Systea 
Stress. 

Descriptors!   (•Psychoaetrics ,  Visual  signals), 
(•Meaory,  Storage),  ("Visual  signais.  Percep- 
tion), Analysis  of  variance.  Decision  aaking. 
Job  analysis,  Stiaulation,  Errors. 


The  accuracy  of  reporting  data  froa  briefly-ex- 

posed, aulti-target  syabolic  displays  in  which 

the  value  or  iaportance  of  the  targets  varies 

within  the  display  was  shown  to  vary  inversely 

with  the  differential  ratio  of  value  of  the  tar- 

gets.  The  data  also  suggested  that  (1)  an  in- 

crease in  differential  ratio  does  not  facilitate 

the  reporting  of  aore  iaportant  targets,  but 

rather  decreases  reports  of  less  iaportant  ones, 

(2)  the  difference  in  accuracy  of  report  to  high 

aad  low  valued  targets  varies  directly  with  ex- 

posure tiae  up  to  2.5  sec  for  the  display  used 

with  1.5  sec  as  a  possible  optiaua.   The  results 

are  coasistent  with  the  hypothesis  that  differ- 

eatial  value  produces  a  selective  recall  froa 

short-tera  aeaory  storage.   (Author) 

AD-4O8  757     Div.   28.  30 
(TISTB/PCR)   OTS  price  |4.60 

Princetoa  U. ,  N.  J. 

EXPLORATORY  ANALYSIS  OF  A  RESEARCH  AND  DEVELOP- 
MENT GAME, 

by  K.  W.  Terhune  aad  John  L.  Kennedy.  Juae  63, 
23p.  Rept.  no.  3. 
Coatract  Near  185836 

Unclassified  report 

Descriptors:   (•Research  prograa  adainistra- 
tion,  Gaae  theory),  (•Gaae  theory.  Research 
prograa  adaiai s trat ioa) .  Scientific  research, 
Psychology.  Television  coaaunicatioa  systeas. 
Meaory.   Instruction  annual,  Perforaance  tests, 
laforaatioa  retrieval,  Costs,  Scheduling.  la- 
dustrial  plants. 

As  part  of  aa  undergraduate  psychology  course  on 
Huaan  Probleas  in  Industry,  a  research  and  de- 
velopaent (R&D)  gaae  has  been  developed  for  stu- 
dent laboratory  participation.   This  paper 
reports  oa  the  first'use  of  this  gaae.  exploriag 
its  poteatial  for  saall  group  research.   In 
nddition.  the  report  will  exaaiae  the  effects  of 
two  innovations,  specifically  an  *' open-world. ' * 
created  by  closed-circuit  television,  and  the  use 
of  ''contextual  aaps*'  as  teaa  ' 'aeaories' ' . 
(Author) 
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A0-i08  980    OlT.   28,  23 
(TISTB/JAt)  OTS  price  |1.75 

Laboratory  of  Aviatloa  Pkyilology  aad  Hodlelaa, 

Oklo  Stata  D. ,  Celaabat. 

THE  lETCNTION  OF  OISCIETE  AND  CONTINUOUS  TASKS 

AS  A  FUNCTION  OF  INTCtll  PIACTICE  MITH  MODIFIED 

TASK  REQUmEMENTS. 

Fiaal  ropt..  May  60-Aag  62, 

by  Ooaald  I.  Browa,  Goorga  E.  Brlggt  aad  Jaaat  C. 

Nayler.  May  63.  18p. 

Coatract  AF33  6l6  7269.  ProJ.  1710.  Task  171003 

AMBL  TOI63  35         Daclaislfiad  roport 

loport  oa  Tralalag.  Portoaaol,  aad  Piyekologieal 
Strots  Atptctt  of  Bloastroaaatlci. 

Oaieriptorii   ("Laaralag,  Maaary),  ('Tralaiag. 
Ef f octiToaatt) ,  ('Traialag  doTieai.  Aeoapta- 
bllity}.  Traeklag. 


Labora 
eoatla 
ta«kt 

(liapl 
tasks) 
rotoat 

ao-rak 
eadara 
Howava 
rellab 
eoadit 
origia 
dlffar 


tory  rasaarck  Is 

aoas  (traeklag) 
as  a  faactioa  of 


raportod  oa  rataatloa  of 
aad  of  dlseroto  (procodMralj 
rokoarsal  coaditioas 

If  1*4  Tarsas  ' 'oparatloaal' '  rakoarsal 

All  rakoarsal  coaditioas  lad  to  saporior 
ioa  of  tko  traeklag  task  coaparad  to  a 
oarsal  coaditloa,  aad  cartaia  of  tka  pro- 
1  task  scores  iadicatod  tka  saae  resalt. 
r,  llttla  OTideace  was  foaad  to  iadicato 
la  difforoaeos  aaoag  tko  soToral  rakoarsal 
Idas.   It  was  coacladad  tkat  safflelaat 
al  traialag  will  aliaiaata  aay  potaatial 
aaeas  aaoag  rakoarsal  coaditioas.  (Aatkor) 


AD- 409  165      01 T.   28.  29 
(TISTB/aS)  OTS  price  $1.00 

Battelle  Heaorlal  last.,  Colaabas,  Okie. 
A  STUDY  OF  FLAVOI  OF  IRRADIATED  MEAT. 
Report  ao.  8  (Fiaal).  U  Ja*  61-13  Jaa  63. 
by  Robert  A.  Klater,  Victor  C.  Vely,  aad 
Hoaard  G.  Sckati.  13  Jaa  63.  34p. 
Coatract  DA19  129qa1734,  ProJ.  7  8i   01  002 

Uaclasslfled  report 

Deseriptortt   ("Meat.  Radiatioa  effects), 
("Taste.  Tests).  ("Food,  Preservatioa) ,  (•Odors, 
Perceptioa),  Standards.  lateasity,  Coataiaers. 

Work  accoaplisbed  during  t ke  2-year  contract 
period  is  reported  in  tbree  aajor  areasi   (l) 
e*aloatioa  and  selection  of  aetkods  for  saaple 
preparatioa  and  sensory  panel  preseatatioa.  (2) 
reviea,  selection,  and  evalaation  of  psycbopkys- 
l«al  teekaiqaes  for  seasery  paael  stadies,  aad 
(3)  roTiew.  selection,  and  study  of  cbeaical 
coapoands  Ideatified  in  tbe  trolatiles  of  irra- 
diated beef  for  tkeir  relative  contribution  to 
irradiation  odor.   Froa  varions  possible  aeans  of 
prepariag  aad  preaeatiag  eboaicals  for  irradia- 
tioB  odor  avalaatioa,  tke  use  af  a  fresb  ground 
beef  carrier,  to  abicb  ckeaical(s)  were  added, 
was  selected.   A  seasory  paael  was  selected  and 
traiaed  for  tke  odor  eTaluatioas.   Of  four  psy- 
ekopkysical  aetkods  reviewed,  two  were  used  aad 
evaluated  during  the  projects   (1)  an  intensity 
rating  aethod,  scaled  froa  none  to  extreae,  to 
Judge  the  qaantity  of  irradiatioa  odor  eontrib- 
Bted  by  cheaicals,  and  (2)  aatching-standarda 
tecknique.  to  deteraine  qualitative  odor  attri- 
bates  aad  to  Judge  tkeir  degree  of  siailarity  to 
alae  odor  standards.   Froa  literature  reviewed, 
29  ckealcal  coapoaads  were  selected  for  study  of 
tkeir  relative  centribatioa  to  irradiation  odor. 
Bvtdeace  froa  irradiatioa  odor  lateasity  data  la 
preseated  wbich  iadicates  that  certain  of  tke 
coapounds  studied  aay  aake  a  sigaifieant  contri- 
bution to  irradiation  odor.   (Aatkor) 


AD-409  275       DIv.   28 
(TISTB/MS)  OTS  price  15.60 

Group  Effect ivaaets  Research  Lab..  U.  of 
Illinois.  Urbaaa. 

A  CONTINGENCY  MODEL  FOR  THE  PREDICTION  OF  LEADER- 
SHIP EFFECTIVENESS, 

by  Fred  E.  Fiedler.   May  63.  46p.  TRIO 
Coatract  Naar183i36.  ProJ.  NR177  472 

Uaclasslfied  report 

Descriptors!   ( 'Leadarskip.  Bakavior).  ('Group 
dyaaaics.  Leaderskip).  (•Attitudes). 

A  aodel  for  the  predictioa  of  group  perforsaace 
is  described  which  atteapts  aa  iategratioa  of  tke 
group  ef f ect i veaess  research  coadueted  over  the 
past  twelve  years  with  ASo  aad  LPC  scores  oa  21 
dlffereat  types  of  groups.   The  aodel  is  predi- 
cated oa  the  assuaptioB  that  the  type  of  leader- 
ship behavior  required  for  good  group  perforaaace 
is  coatiageat  upoa  fa vorableaess  of  the  group- 
task  situation  for  tka  loader.   Givea  tke  group's 
class! ficat ioa,  groap  perforaaace  caa  tkea  be 
predicted  on  the  basis  of  the  leader's  paraia- 
sive,  Boa-direct i ve,  considerate  (High  LPC)  vs., 
coatrolliag,  aaaagiag,  directive  (Low  LPC)  lead- 
ership behavior.   Previously  obtaiaed  data  are 
classified  ia  accordaace  with  three  aaJor  diaea- 
sioas,  vis.,  affective  leader-aeaber  relatioas, 
task  structure,  and  leader-position  power.   A 
subsequeat  ordering  of  groups  on  the  underlying 
diaension  of  the  fa vorableness  of  the  groap-task 
situatioB  for  tke  leader  caa  then  be  coapleted. 
Plotting  leader  attitudes  and  behaviors  against 
the  favorableaass  of  the  situation  for  the  leader 
geaerates  a  U-shaped  curve  which  iadicates  that 
coatrolliag.  snaagiag,  directive  attitudes  are 
required  for  conditions  which  are  very  favorable 
or  very  unfavorable  to  the  leader,  while  perais- 
sive.  non-directive,  and  considerate  behavior  is 
required  for  aoderately  uapleasaat  or  uafavorable 
groap-task  sitaatioas.   (Aatkor) 


AO-409  433     Div.   28 
(TISTB/VA)  OTS  price  $9.10 

Aaerican  last,  for  Researck,  Mashington,  D.  C. 

COMPARISON  OF  NAVY  RECRUITS  MITH  MALE  HIGH  SCHOOL 

STUDENTS  ON  THE  BASIS  OF  PROJECT  TALENT  DATA. 

Fiaal  rapt., 

by  Marioa  F.  Shaycoft,  Cliatoa  A.  Neyaaa,  Jr.  aad 

Joha  T.  Dailay.   Juae  62.  1v.  Rept.  aa.  AIR  C65- 

6  62FR 

Coatract  Noar348200 

Uaclasslfied  report 

Descrlptorst   (•Naval  parseaael.  Achieveaeat 
tests),  Recrultlag,  latelligence  tests.  Educa- 
tioa,  Studeats,  Apptitude  tests. 


Over  8000  Navy  recra 

Ita  at  Great  Lakes  aad  Saa 

Diego  were  givea  the 

Project  Taleat  Test  Battery 

ia  addltioa  to  the  N 

avy  Basic  Test  Battery,  ia 

order  to  equate  the 

two  batteries.  Tke  eqaatiag 

allows  the  direct  coaversioa  of  the  Navy's  re- 

quireaents  expressed 

ia  teras  of  its  Basic  Test 

Battery  into  teras  b 

ased  upoa  the  whole  popula- 

tion  of  Aaericaa  yoa 

th.   The  fiadiags  are  the 

following:   (1)  Navy 

recruits  score  lower,  oa  the 

average,  than  Grade 

12  boys  ia  all  areas.   (2) 

It  has  beea  fouad  la 

Project  Taleat  that  the 

associatioa  betweea 

scholastic  aptitude  aad 

college  eatraace  is 

very  high.   (3)  It  kas  also 

beea  fouad  ia  Project  Taleat  that  aoa-high 

school  graduates  coataia  a  fairly  high  perceatage 

of  low  aeatal  level 

stadeats.   Tkas.  if  tke  Navy 

were  to  discoatlaue 

its  policy  of  selective  re- 

cruitiag  of  the  high 

school  graduates,  aaay  of 

the  recruits  would  b 

e  of  relatively  low  aeatal 

level.   (4)  Project 

Talent  results  provide  evi- 

deace that  the  Navy 

ls  aat  setting  its  cutting 
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score  oa  the  AFQT  uaraasoaably  high,  and  ther 
screeaiag  out  too  aaay  potaatial  recruits.  ( 
la  the  four  tests  aeatioaed  above,  the  recrai 
score  about  as  high  or  slightly  kiffher.  oa  th 
average,  than  Grade  11  boys  aad  ia  aost  of  t 
ether  test«  'hey  are  not  far  below  thea.  (Aut 


aftf 

5|) 


hB 


A0-409   496  Div.      28 

(TISTB/HA)    OTS    price    flO.IO 

Iducatioaal   Tasting  Service,   Priaeetaa,    N.    J. 

HANUAL   FOR   KIT   OF   REFERENCE   TESTS    FOR  COGNITIVE 

FACTORS    (REVISED    1963). 

by   Joha    H.    Freach,    Ruth   B.    Skstroa.    aad 

Leigktoa    A.    Price.    Juae   63,    123p. 

Coatract    NoBr22UOO,    ProJ.    NR151    174 

Uaclasslfied   report 

Descrlptorst      (•Psyckoaatries,    Haadbooks) , 
(•Haadbooks,    Psychoaetrics) ,    Tests,    Desigaa 
Test    coastruction    (Psychology),    Factor    aaalMiia, 


AD-409  909  Div.      28,    1 

(TISTP/AM)    OTS   price   $3.60 

Applied    Psychology  Corp.,    Arlingtoa.    Va. 
EFFECTS    OF    BACKSCATTERED    LIGHT    ON   TARGET    LIQU 
DETECTABILITY    IN   A    GROUND   TEST   ENVIRONMENT, 
by  Theodore   H.    Projector,    Louis    G.    Porter,    an 
Kenneth    G.    Cook.       July    62.    27p.      Techaical    ra^t 
aes.    6,    TR9,    and    TR14 
Caatract    FAA/BRD127,    ProJ.    110    5121 

Unclassified    report 

Descriptors:      (•Visibility,    Aircraft),    (•AvUia 
tion    safety.    Marker    ligkts),    (oPilots,    Visa 
acuity),    Aviatioa    accidents,    Navigatioaal 
ligkts.    Colors.    Ligkt,    Scatteriag,    Visioa, 
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29.   QUARTERMASTER  EQUIPMENT 
AND  SUPPLIES 


AD-408   092 
(TISTB/PCR) 


Div.       29.     12 
OTS    price   #1.75 


Ciacinnati    U.,    Ohio. 

RESEARCH    ON   THE    ACCEPTABILITY    OF   PRECOOKED 

ORATED    FOODS   DURING  CONFINEMENT. 

Final    rept.,    Jaa-Dee   62, 

by   R.    J.    Seater.    Jaa   63,    39p. 

Contract   AF33  657   7456,   ProJ.    7164,   Task  71 

AHRL  TDR63  9  Uaelassified   report 

Report    oa   Spaee   Biology    Researck. 


DEIIY 


64C8 


Descrlptorst   ('Food,  Space  eaviroaaeatBl  cj^a- 
ditioas),  Dekydrated  foods,  Froiea  foods,  ^ a- 
tritioaa.  Space  fl  ifbt,  Spaee  aedielae,  Oiij^. 


Pkysiology.  Psychology,  Psychoaotor  tests.  Per- 
ception, Social  coaaur icat ioa.  Group  dynaaics. 
Acceptability,  Body  w*ight.  Body  teaperature. 
Sleep. 

The  essential  eleaeats  of  the  research  iavolved 
aa  aaalysis  of  subjects^  reactions  to  aainteaance 
on  a  precooked-dehydrated  space  rations  diet 
duriag  a  28  day  period  of  confineaeat.   Five 

?eBeral  dependent  variables  were  considered,  i.e., 
1)  Pkysiological  effects  of  diet,  (2)  Psycholo- 
gical effects  of  diet,  (3)  Effects  ef  diet  of 
Psychoaotor  aad  Perceptual  Perforaaace,  (4)  So- 
cial aad  Group  Dyaaaic  effects  of  diet,  and  (5) 
Acceptability  of  diets.   For  purposes  of  control, 
a  group  of  subjects  receiving  a  diet  coaposed  of 
frozen,  fresh,  aad  heat  processed  foods  was  used. 
The  control  foods  were  consistently  Judged  aore 
acceptable  aad  aore  palatable  thaa  the  saae  food 
substaaees  preseated  ia  dehydrated  fora.   Analysaa 
of  the  data  ladicated  that  aalateaaace  on  the 
precooked-dekydrated  diet  produced  ao  consisteat 
effect  oa  tke  Psychological,  Phyaiological,  Psy- 
choaotor, or  Social  fuaetioaiag  of  the  subjects 
uader  the  coaditioas  existing  during  the  experi- 
aeatal  sessioas.   No  general isations  were  aade 
coaceraiag  the  possible  effects  of  the  precooked- 
dehydrated  diet  under  klgk  stress  coaditioas. 
(Autkor) 


AD-408  281      Div.   29,  14 
(TISTM/BRM)  OTS  price  $5.60 

Quarteraaster  Researck  aad  Engiaeering  Coaaaad, 

Natick,  Mass. 

HEAR  RESISTANCE  OF  MILITARY  TEXTILES, 

by  Louis  I.  Meiner.  Mar  63.  54p. 

QREC  Rept.  no.  125         Unclassified  report 

Descriptors:   (•Textiles,  Near  reslstaace). 
(•Hear  reslstaace.  Test  aetkods).  Abrasives, 
Friction,  Fibers,  Cotton  textiles,  Hoolen 
textiles.  Fibers  (Syntketlc).  Clotking,  Nylon. 

Tkls  report  is  a  survey  of  recent  work  on  tke 
wear  resistance  of  ailitary  textiles.   It  sua- 
aarlies  studies  aade  on  test  aetkods  and  wear 
aechanisas,  and  includes  the  results  of  soara 
practical  wear  trials.   Two  new  instruaents  are 
described.   One  aeasures  the  snagging  reslstaace 
of  textiles  and  the  ether  aeasures  aa  'abrasive' 
type  of  wear  action  which  appears  to  correlate 
with  coabat  usage.   Heer  trials  on  cotton,  wool, 
and  blended  fabrics  are  described  and  the  status 
of  correlation  studies  of  laboratory  and  field 
wear  are  reviewed.   (Author) 


AD-408  355     Div.   29 
(TISTB/MS)  OTS  price  $1.60 

Noraaa  Steuer  Associates.  Saa  Fraaeisce,  Calif. 
CORRUGATED  BOARD  FURNITURE  STUDY. 
Juae  63,  17p. 
Coatraet  OCD  0S62  273 

Unclassified  report 

Descrlptorst   ('Paper,  Coastructioa) ,  ('Skel- 
ters, Test  eqalpaeat),  Maauf aeturiag  aetkods. 

Corrugated  board  coastitutes  a  ckeap,  praetieal 
aaswer  to  tke  problea  of  outfittiag  skelters. 
It  is  BOW  felt  tkat  davelopaeat  of  a  suitable 
table  could  be  effected  tkat  would  cost  perkaps 
50%    less  tkaa  tke  eost  of  conveatioaal  tables 
BOW  used.   Tkere  is  a  possibility  of  siaplifica- 
tioa  of  table  top  aad  addition  of  a  surface  coat* 
iag  to  protect  the  board  and  aid  in  cleaning. 
(Anther) 
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A0-i09  166     Dlv.   29 
(TISTB/MS)  OTS  prle*  $1.25 

Aa«rleaa  leat  last.  Fonadatioa,  Ckicago,  111. 
■ITMOOS  rOB  THE  aKCONSTITUTION  OF  FREEZE  OBIEO 
MATS. 

tapari  ao.  5,  "ad  Fiaal.  31  ■ar-30  Not  62, 
hy   B.  Aaarbaek.  30  No*  62,  It. 
Caatract  0A19  129qa17i5.  PraJ.  7  81   06  032 

Uaelasslflad  raport 

Oaaerlptarat   (•■•ats,  Praparatiaa) ,  (•Fraaia 
<fy*"«).  (••alatara).  Storaga,  Taat  Batkods. 

Preeoekad  illced  baaf,  iliead  perk,  aad  groaad 
btaf  «ara  fraaaa-driad  froa  aigkt  to  tixtaaa 
keari.   Varioas  faetori  aa  iataraal  teaperatara 
•t   pracaoklag,  grada  of  aoat,  prafraaaiag  taaper- 
atarai  aad  f raama-dry lag  eyclas  wf   ceaaidarad. 
Botk  radiaat  kaat  aad  plata  coataet  aiatkods  aero 
atiliiad  aitk  tka  baat  raaalta  obtaiaad  altk  tka 
radiaat  kaat  priaeipla.   Bakydratloa  itadiaa 
ladleatad  tka  dlffaraaeas  la  aalatara  lavala 
ragaiaad  altk  tka  asa  of  diffaraat  taaparatara 
lavala  of  rakydratiag  flaida.   Bakydratloa  ia  a 
solatioa  of  0,i%   tripalyaodiaa  pkotpkata  at  72  F. 
raaaltf  ia  a  klgkar  par  caat  ■oiatura  ragaiaad 
tkaa  vkala  alieas  la  aater  at  72  F.   Tka  raky- 
dratability  af  ttaiad  laaplas  ragardlaia  of 
•taraga  taaparatarai  wara  tigaif icaatly  radacad. 
(Aatkor) 


AO-409  301     DIv.   29 
(TISTB/AB)  OTS  price  |1.10 


Walter  Reed  Arar 


Aray  Proitketiea  Reiearcb  Lab 

■edical  Center,  Naihiagtoa,  D.  C 

■OOIFICATION  OF  ARMORED  FOOTWEAR  (SABOT). 

Rept.  for  Oct  62-Dec  62, 

by  Edward  C.  Graba.   Jaae  63,  5f. 

ProJ ,  6X59  01  001  0^ 

APRL  Teckaleal  rapt.  ae.  6310 

Oaclassified  report 

Oatcriptarst   ("Body  araor,  Sboet),  Legs. 

A  braciag  systea  was  desigaed  for  tbe  araored 
faataear  (Sabot)  to  eoiacide  aitb  the  aaatoaical 
aakle  axis  aad  to  give  the  wearer  freedoa  of 
aoveaeat  aad  ease  of  donaiag.  with  decreased 
fatigae.   (Aatkor) 


AI)-409  581      Oi».   29 
(TISTB/JAB)   OTS  prica  $5.60 

Na»al  Ci»il  Eagineeriag  Lab.,  Port  Hueaeae,  Calif. 

PIONEEB  POLAR  STRUCTURES-ACCESSORIES  FOR  THE 

JABESWAY  SHELTER. 

by  6.  E.  Skerwood.   28  Bay  63,  57p. 

ProJ.  r  F015  11  U6 

NCEL  TR  R2i1  Oaclassified  raport 

Descriptors:   (•Skelters,  Polar  regioas).  Costs, 
Desiga,  Packiag  aateriala. 
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iaproTed  electrical  distribatiea  systea  should 
be  accepted  as  staadard  accessories  for  the  Jaaes- 
way shelter.   The  special  utility  accessories 
should  be  coasidered  for  use  with  the  Jaaesway 
far  special  applicatioas.   (Author) 


30.   RESEARCH  AND  RESEARCH 
EQUIPMENT 

AD-i07  823     OiT.   30,  22 
(TISTP/WH)   OTS  prica  $9.60 

lastitate  for  CoeperatiTO  Research,  U.  of 

PeaasylTaaia.  Philadelphia. 

A  STUDY  OF  PIECE  PART  FAULT  ISOLATION  BY 

COMPUTER  LOGIC. 

States  rapt.,  1  July  61-30  Jaae  62. 

by  C.  Baekaaa,  S.  D.  Bedrosiaa,  R.  S.  Berkowiti, 

P.  Z.  lageraaa,  aad  D.  Preaer.  30  Jaae  63,  103p. 

Ceatract  DA36  03^  507ORD33i7RO 

Uaclassified  report 

Deserlptorsi   (•Digital  coaputars.  Test 
aethods) ,  (•Taaks.  Test  equipaaat) .  Coaputar 
logic.  Passaager  Takielat.  Prograaaiag  (Coa- 
patars),  Prograaaiag  laagaages. 


AD-^07  9JU  DlT.   30,  18. 

(TISTP/JAB)  OTS  price  $9.10 


15 


Aldersoa  Associates.  lac.  Pkiladelpkia,  Pa. 
MODIFIED  LINEAR  PROGRAMMING. 
Jaaa  60.  99p. 


Uaclassified  Veport 
rraasportatioa.  Costs), 


Descriptorsi   (^Ti 

(•Liaear  prograaaiag, '  Hatkeaat'ical  aodals)  , 
(•Araed  forces  traasportat ioa.  Costs), 
Araed  forces  sapplies.  Navy. 


A0-i08  085     OiT.   30 
(TISTE/JBM)  OTS  price  $9.60 

Aareaautical  Systeas  DiT.»  Air  Force  Systaas 
Coaaand,  Wright-Pa ttersoa  Air  Force  Base,  Ohio. 
TECHNOLOGICAL  FORECASTING, 
by  Ralph  Charles  Leax,  Jr.   Jaaa  62,  106p. 
ASO  TDR62  ^^/^ 

Uaclassified  raport 

Descriptors:   (•Scieatific  research,  Matheaati- 
cal  predictioa),  ladastrial  procuraaeat,  la- 
dastrial  productioa.  Special  faactioas, 
(Matheaatieal) . 
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la  Study  preseats  saTeral  aet 
tes  of  techaalegical  adTaace. 
ude  forecastiag  by  extrapolat 
tes;  by  aaalogies  to  biologic 

precursiTO  OTOats;  by  derlTa 
ry  treads;  by  iatarpretatioa 
tics;  aad  by  dyaaaic  siaulati 

techaological  iaproTeaeat 
eluded  a  search  of  the  litera 

priaciples  of  techaological 
thods  which  hsTe  beea  used  fo 
ses.  Each  aethod  of  forecast 
ated  froa  the  standpoint  of  t 
rts  its  use  for  predictiTO  pu 
atatioB  iacludes  a  criticisa 
ior  expositioa  or  asa  of  the 

is  next  preseated  ia  teras  e 
ed  to  forecast.   The  applicat 

typical  forecastiag  probleas 
aeral  teras,  followed  by  exaa 
rate  the  asa  af  the  aethod  ia 


beds  of  forecasting 
The  aethods  in- 

ioB  of  existiag 
al  growth  processes; 
ties  froa  pri- 
of  tread  character- 
oa  of  the  process 
The  iBTestigatioa 
tare  for  refereaces 
progress  and  for 
r  predictiTO  par- 
iag  is  first  pre- 
he  logic  which  s up- 
rposes.   This  pro- 
of errors  aade  ia 
aethod.   Each  aeth- 
f  the  techaique 
ioa  of  the  aethod 

is  presoBted  Ib 
pies  which  deaoa- 

specific  casaa. 
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Etch   of    the  aethods    offers 
iig  a    forecast    of   progress 
iicti   quaatitatiTe    iaproToa 
(sraanca   to   be   achiaTOd   at 
Tke   use   of  aaltipla  aethods 
tingle   qaaatity    offers    coaf 
ilternatiTaly,    establishes 
rstet    of   progress.      The    for 
tkis    iBTestigatioa    faTor   th 
lictioa    of    techaological   pr 
Myend    the    liaits    of   paraly 
Tke  applicatiaa   of   the  aath 
iibstaatially    iaproTe    loag 
Tieusly    supported   bT   carefu 
'treeasts.      (Author) 
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I0-XO8  275     Olv.   30,  2,  Z4, 
(TISTP/JEA)  OTS  price  $9.6o 

Civil  Engiaaerlng  Systeas  Lab..  Mass.  Inst,  of 
Tsch..  Caabridge. 

ANALYTICAL  AERIAL  TR lANGULATION  ERROR  ANALYSIS 
AND  APPLICATION  OF  COMPENSATING  EQUATIONS  TO  Ti  ', 
SCNERAL  BLOCK  TRIANGULATION  AND  ADJUSTMENT 
nOGRAM. 

Fltal  technical  rapt.,  Appendix,  Mar  60-Feb  62 
Ftb  62.  lv.  Research  rapt.  no.  R62  I 
Csstract  OA^  009ENGU20,  Task  8T35  11  001  05 

Unclassified  repart 

Descriptors:  (•Prograaaiag  (Ceaputers),  HaB< 
Pleg).  (■Position  finding,  Prograaailg  (Coa- 
paters)).  Coaputer  logic,  Errors,  Ataespherti 
refraction.  Distortion.  Geodesies,  Photograa- 
aetry.  Aerial  caaeras.  Digital  ceaputers 
Least  sqaares  aethod. 

Tie  objective  of  the  activities  reported  is  ta 
•ffeci  iaproved  accaracy  in  the  supplied  gener^: 
>l»ck  triangulatioR  digital  coaputer.  prograa 
tkrough  incorporated  in  the  prograa  aeans  of 
trror  adjustaaat  aad  coapensat ion.   The  first 
tsluae  presents:   the  nature  of  randoa  and  sya- 
ttaatic  errors  aad  the  basic  techniques  for 
treating  their  effects  as  applicable  to  the  aa 
Irtlcel  photograaaetrlc  problea;  the  basic  Iaaa|4 
•Mires  aethod  and  its  incorporation  in  the  co 
Mter  prograa;  ceaplete  aatheaatical  descriptioM 
•f  the  prograa;  studies  of  the  nature  and  effec 
•I  the  iaportaat  error  sources:   lens  aad  caaar 
trrors.  ataospheric  refractioa,  fila  distortion 
Ike  study  of  various  techniques  for  the  solutio 
•r  siaultaneous  equetions;  operating  instruct ioMs: 
M«  the  results,  conclusions,  and  resulting  rec 
••■dations  of  test  runs  of  the  final  coaputer 
jrograa.   The  second  voluae  contains  the  appea- 
*lees  which  consist  of  the  coaplete  flow  chart! 
rtpreseatlng  the  eriginal  and  fln.i  nrograas 


«-i08  280     01 V.   30 
(TISTP/FR)  OTS  price  $2.60 

Oival  Research  Lab.,  Washlagtoa,  D.  C. 

MhTOOTH  AND  HALF-SINE  SHOCK  IMPULSES  FROM  THE 
MVY  SHOCK  MACHINE  FOR  MEDIUMWEIGHT  EQUIPMENT, 
*J   I.  Vigness  and  E.  W.  Cleaeats.   3  Jaaa  63, 

WL  Report  5943 

Uaclassified  report 

Descriptors:   (eShack  (Mechanics),  Test  equip 
■*nt),  Acceleratiaa,  Velocity,  Taat  aqalpaeat 

i  ihoek  test  is  freqaeatly  specified  as  aa 
•ccelaratien  pulse  of  controlled  skape  aad 
•tgnituda  aad  wkick  kas  a  desired  shock  spectraii 
•4escrlpttan  is  given  as  ta  kew  tke  Navy  Hlgk- 
lapact  Shock  Macklae  for  Hediaawalgkt  Eqaipaeat 
(*■  be  aade  to  provide  acceleretlea  palses  of  a 
••If-siae  or  sawtoetk  akape  by  lasartiag  elastii 


ts 

ra 


rials  between  Tarious  iapactiag 
lis  as  to  tbe  shape  of  the  insertf 
oainal  6-ai llisecond  sewtooth 
aplitudes  up  to  60  g.  and  for 

(10-20  aiUiseconds)  low-aapll- 
pulses.   A  aaxiaua  Toloclty-chaage 
s  possible.   The  ecceleratioa 
Ived  in  stopping  the  anvil  are 

coapared  with  the  initial  pulses 
re  Halted  to  3  inches.   (Author) 


AD-408  325     DiT.   30.  2 
(TISIP/HSS)  OTS  price  $3.60 

Aray  llectroaics  Research  and  DeTelopaeat 

Agency,  Fort  Monaouth,  N.  J. 

RADIOSONDE  SET  AN/SMQ-6, 

by  Arthur  A.  Coppola.   Apr  63.  35p. 

DA  Task  3M36  21  001  01  ^ 

AELRDL  TR2354  Uaclassified  report 

Descriptors:   (•Radiosoades.  Alao»pherlc 
souadiags),  (•Souadiag  rockets.  Flight  testiaa) 
Teaperature,  Wiad,  Navy,  Meteorological  instru- 
aeats.  Oirectioa  fiadiag.  Radio  receivers. 

Kaglaeeriag  flight  tests  were  aade  on  a  systea 
which  included  Radiosoade  Set  AN/DMQ-6   the 
ARCAS  rocket,  aad  Rawio  Set  AN/GMD-2.   Teapera- 
tare  data  were  obtaiaed  with  rod  theraistors 
aad  bead  theraistors.   Data  were  obtaiaed  ea  a 
high-altitude  hypsoaeter  pressure  seaser  uader 
dOTelopaeat.   Wind  data  were  obtaiaed  aad  eTalu- 
ated,  aad  altitude  data  derlTed  froa  the  AN/DMO- 
6  aad  Rawin  Set  AN/GMO-2  were  coapared  with  those 
obtaieed  with  the  AN/FPS-16  radar.   The  altitude 
layer  OTer  which  the  data  were  «btaiaed  was 
betweea  80.000  aad  210.000  feetT   The  test  pro- 
cedure used  was  that  described  -ia  USASRDL 
Techaical  Report  2171.   Aaalysis  of  data  obtaiaed 
,J!^^!]l*!  useful  teapereture-  and  wiad-data  to 
190  000  feet.   Altitade  data  showed  agreeaeat 
withia  eae  perceat  or  batter  with  radar  data. 
(Aether) 


AD-408  341     DiT.   30.  15 
(TISTP/WH)   OTS  price  $1.60 

Aray  Elcctroaics  Research  aad  DeTelopaeat 

Ageacy,  Fort  Moaaouth,  N.  J. 

RESTORATION  OF  TIME  FUNCTIONS  DISTORTED  BY  TRANS- 

DOCERS  DESCRIBED  BY  DIFFERENTIAL  EQUATIONS 

by  Heiaz  H.  Grote.  Mar  63.  15p.  TR?337 

DA  Task  3A99  27  005  02 

Oaclassified  report 

Descriptorsi   (•Traasducers.  Differeatial 
equatioas).  (•Radiof requeacy  filters.  WsTe 
traasaissiea).  Low  pass  filters,  WsTefora 
geaeraters.  Circuits,  Aaalog  ceaputers.  Radio 

A  aethod  for  the  restoratioa  of  tiae  faactioas 
which  hSTe  passed  throagh  a  traasdacer  described 
by  oae  or  acre  differeatial  eqaatioas  is  pre- 
seated.  The  restoratioa  of  sigaals  which  hsTe 
passed  through  a  low-pass  filter  is  deaoastrated 
aad  shows  sarprisiag  siailarity  betweea  the 
origiaal  aad  the  restored  tiae  fuactioas.   This 
aethod  is  especially  salted  for  applicatiaa  ea 
the  aaalog  coaputer.  (Author) 


AD-4O8  434     DiT.   30,  15 
(TISTP/FEM)  OTS  price  $9.60 

lastitate  for  CooperetlTO  Research,  U.  of 

PeaasylTaBia,  Philadelphia. 

A  STUDY  OF  PIECE  PART  FAULT  ISOUTION  BY 
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Division  30  -  RESEARCH  AND  RESEARCH  EQUIPMENT 


COaPUTEl  L06IC. 

Statas  r«pt..  1  Imlj   61-30  Jhb*  62. 

by  C.  Bcckaaa,  S.  0.  Badroilaa.  R.  S.  Barkowits, 

r.  Z.  laaaaaaa  aad  1.  L.  Vaxalblat.  30  Jaaa  62. 

106p. 

Coatract   DA36  03A   5070R03347RO 

Uaclataiflad   rtport 

Oascrlptorat      (•PrograMiiag    (Coaputart) .    Tatti) 
(•Coapilars.    Prograaaing    langyagas}.    Coaputars. 
Caapatar    laglc.    Nuabari.    Vactor    aaalysii. 
■atrix  algabra,    raactioaa.   Caatral    saqaaacaa, 
Saltchiag  elrcaita,    lapat-oatput   davieaa. 

Tha   coapilar    ptaado-languaga.    darivad    froa   the 
la^giiaga   davalopad    for    the   Elactroaic    Piaca   Part 
Paalt   Aaalydc    aystaa  ia  dlaeaaaad  glviag  a 
foraal    apacif icatioa   of   tba   ayatax  of   tha 
laagaaga   aid    aheaiag   that    part    of    it    ia   a 
gaaaral    algabralc   coapilar   aad    part    la   a   aarlaa 
af    problaa  orlaatad    iapat-oatpat    atataaaata. 
Thla   eoapilar  «aa   firat    praaaatad   la    tba  Jaaa 
1961    rapart    af    tbia    Prcjaet    aad    tha    praaaat 
dlaeaaaloa  daacrlb*;    variaaa   addltloaa   aad 
cbaagaa.      Alaa   glvaa    a-  .    tba    laagaaga    ayatax 
ia   a    tabalar    foraat    aab    agaia    ia    a    aachlaa- 
ariaatad   aatrlx   foraat.       (Aathar) 


AO-iou   442  DlT.       30 

(TISTP/JAB)   OTS   prlea   11.60 

Syataa  Davalapaaat   Corp..    Saata  Hoalea,    Calif. 

PROPOSAL   FOR   6REATIR   PLEXIBILITY    IN  RESIT  TAPE 

FORMATS . 

by  S.  B.  Narabaatky  aad  H.  ■.  Roagbtoa. 

M   lay  63,  12p.  Ropt.  aa.  Tl-1 25 1/000/00 

Caatraet  AP19  628  16^8 

Oaclaaalflad  rapart 

Oaacrlpterai   (•Prograaalag  (Coapatara),  Satal- 
llta  aataarka). 

Rbaa  tba  aab-raatlaa  RESET  «aa  arigi 
graaaad,  it  aaa  daaigaed  for  aae  wit 
apaclfle  vablcle  aarlaa.  Slaca  that 
athar  aarlea  bava  baaa  addad  ta  the 
aatallita  prograa.  Rltb  each  aea  ae 
baa  baea  a  aa«  data  atorage  reqairea 
tatlag  a  aa«  aadlficatioa  to  RESET  a 
Reaat  Tape  feraat.  At  preaeat  RESET 
the  vehicle  aaaber  aeriet  ta  deterai 
af  the  Reset  Tapes.  RESET  aill  ao  1 
to  sapport  all  vehicles  If  It  eoatla 
its  foraat  froa  the  vehicle  aaaber, 
aay  be  cboaea  effectively  at  raadoa. 
af  this  docaaeat  eoBtaias  the  propos 
ta  the  abave  stated  preblea,  aad  Sec 
foraat  ehaages  to  existiag  prograaa 
acceapliah  It.   (Aathar) 

AO-408  488     Div.   30 
(TISTP/FR]  OTS  price  $3. 60 

Caardiaatad  Seiaaca  Lab.,  U.  of  Illiaoia.  Orbaaa. 
ULTRAHIGH  VACUUM:   A  SURV|Y. 
by  D.  Alpart.   15  Apr  63.  33p. 
Contract  DA36  039aac02208(E) ,  DA  PraJ. 
3A99  25  004 

Uaclaaaifiad  report 

Daaeriptorsi   (•VacHaa  apparatas.  Maaaaraaaat) 
Vacaaa  paapa.  Prasaara  gagas,  lea  gagas, 
Praaaaraa,  Maaaaraaaat,  La*  praasara  reaaarab. 

Hatbeda  for  prodaciag  low  presaarea  have  bom 
caaght  ap  with  oat  aaaaa  of  aaaaariag  thea,  aad 
praasaras  dowa  to  10  to  tha  -10  Torr  are  ataadard 
ia  a  broad  tachaological  aaaaa.   Total  praaaaraa 
aa  low  aa  10  to  tha  -12  Torr  at  rooa  teaperatura 
have  baaa  achieved  ia  a  faa  laboratory  experi- 
aenta.   Tao  bom  claaaaa  of  ioBixatioB  instruaOBta 
have  raceatly  beaa  davalopad  which  have  altiaata 
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tiae  aeveral 

Air  Force 

riea  there 
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nd  a  aew 

relies  apoa 

ae  the  foraat 
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ves  to  choose 

which  la  tura 

Sectioa  II 

ed  solatioB 

tioa  III  the 

aecessary  ta 

aaasitivity  below  10  to  tba  -11  Torr.  aaa  elaaa 
far  the  aeaaureaaat  of  total  praaaaraa  with  alti- 
aata seaaitivitiaa  ia  tba  10  to  tha  -12  to 
10  to  tha  -15  Terr  raaga  aad  a  aacoad  claaa  which 
iavolvaa  aaaa  aaaiyxara  capable  of  aaaaariag 
partial  coaatitaeats  aa  low  aa  10  to  the  -16  Torr. 
However,  ia  tha  raage  of  preasarea  below  10  to 
the  -11  Torr  (aad  aoaetiaaa  coaaiderably  higher) 
the  sarface  effects,  that  ia,  tha  cheaical  aad 
physical  iataractioaa  which  take  place  at  the 
alectroda  aarfacaa  of  tha  iaatraaaata.  bagia  to 
be  coaparabla  to  or  to  doaiaate  tba  volaaa  af- 
facta  which  thay  are  iataaded  to  aaasara.   Siaca 
the  atady  of  tbaae  pbyaical  aad  cbeaieal 
phaaoaeaa  caa  oaly  be  carried  oat  by  aaiag  the 
beat  altra-high  vacaaa  tachaiqaea  we  caa  deviaa. 
there  ia  a  aaargiag  of  the  acieatific  aad  tach- 
aological aotivatioaa  to  atady  aad  aadarstaad 
thaaa  proceaaea.   Theae  iaclada  (1)  tba  kiaatica 
af  gaa  aarfaca  iataractioaa  at  tha  iaterfaca,  (2) 
tba  iataraetioa  of  atoaic  particlea.  alactroaa 
aad  photoaa  with  surfaces,  aad  (3)  the  aatara  of 
tha  elactroaic  beads  batwaaa  adaarbad  aalacalaa 
aad  aarfacaa.   (Aatbor) 


AD-408  503     Olv.   30 
(TISTM/BRW)  OTS  price  |1.60 

AUegaay  Balliatics  Lab.,  Hercales  Power  Co., 

Caaberlaad.  Md. 

A  TEMPERATURE  MEASURING  SYSTEM  USING  RDF  STIKON 

RESISTANCE  ELEMENTS. 

by  M.  F.  Oaaa.   1  Feb  63.  lOp.  ABL  E  87 

Coatract  NOrdl6640 

Oaelaaslfiad  rapart 

Bascrlptorai   (*Raaiataaee  tberaoaetera, 
Traasdacers),  ("Traasducers,  Resistaaca  tberaoa- 
eters).  Sarface  teaperatares.  Serf aces.  Tea- 
paratara.  Teaperatare  seaaitive  eleaeata. 
Circaits,  Resistaaca  (Electrical),  Calibratioa, 
Maaaaraaaat,  Teata. 
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AD-408  55i     Div.   30,  12 
(TISTB/CCH)  OTS  price  $3.60 

Syatea  Oevelopaeat  Corp.,  Saata  Meaiea,  Calif. 

SATELLITE  COMPUTER  PROGRAM  DESCRIPTION  MILESTONE 

3  COMPUTER  SHAIMMI  TIMES  (SHAOOM). 

by  C.  M.  Seacat  aad  L.  M.  Craaataa.  22  May  63, 

32p.  TM  LI  272  000  00 

Caatraet  AF19  628  1648 

Uaclaaaifiad  report 

Descripterat   (•Satellite  aetaarks.  Data 
proceaalag  lyateaa).  (•lapat-aatpat  devicaa. 
Satellite  aataarka).  Caapatera,  Magaetic  tape. 
Prograaaing  coaputera.  Punched  tape.  Coding, 
Prograaaiag  language,  Space  aarveillaace 
ayateaa. 

SHADOH  is  a  1604  COP-cantraliad  prograa  ta  caa- 
pate  the  tiaea  at  which  a  aatellite  eaters  aad 
leavea  the  ahadow  af  the  earth.   Reaalta  ara 
printed  aa-lina  aad  aff-llae.   (Aether) 


150 


AD-408   075  Olf.      30 

(TISTP/FR)    OTS   price    12.60 


RESEARCH  aU  RESEARCH  EQUIPMENT  -  Division  30 


Isval   Ordaaaca   Lab.,    Hhite   Oak,   Md. 

C0RPUTE8   ANALYSIS   OF  TMO-STAGB   HYPERVELOCITY 

lOOEL    LAUNCHERS, 

ky  I.    Piaeeai.    D.    F.    Gataa   aad  A.    E.    Seigel 

20  Feb    63,    20p.  * 

lOL  TR62  87>   BRR67  Uaclaaaifiad   report 

Oescriptorsi       (•Hyperveloci ty    gaaa.    Prograaaili 
(Coaputera)),    Hyperveloci ty    projectilea 
Hydrodyaaalea,    Eqaatioaa. 
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11-408  965 
(TISTP/FR) 


Div.   30 
OTS  price  $11.00 


Rival  Research  Lab.,  Hashiagtoa.  D.  C. 

IILIAC-N:   A  TUTORIAL  REPORT, 

ky  J.  M.  Kallaader  aad  R.  M.  Thatcher.  17  Jaae  4  I 

ML  5976;  NAREC  R29    Uaclassifiad  report 

DescriBtors:   (•Prograaaiag  laaguages,  Matha- 
aatlcs),  Prograaaiag  (Coaputera),  Coaputers, 
Algebras,  Data  atorage  systeas,  Coaputer 
lagic. 
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W-409  060     Div.   30,  12 
(IISTB/PCR)  OTS  price  11.60 

Jyiteas  Oevelopaeat  Corp..  Saata  Monica.  Calif. 
ttWRAL  PURPOSE  SATELLITE  COMPUTER  PROGRAM 
ASCRIPTIONS  M1LEST0.NE  11  5-LEVEL  PAPER  TAPE 
MTA  READ  (PT). 

JT  C.  J.  Zubris.  11  Apr  63,  5p.  TM7U  031  OOA  ' 
C»ilr»ct  AF19  628  I648 

Uaclaaaified  report 

Oescriptorat   (•Prograaaiag  (Coaputera).  Satel 
Utes  (Artificial)).  Punched  tape.  Coaputers, 
Spaceborne,  Data  Procesaing  ayateaa. 

f»-409  079     Div.   30 
IrlSTA/GEC)  OTS  price  $3.60 

J'lold  Engineering  Developaent  Center,  Araold  Al 

'•ree  Statioa.  Tean. 

CALIBRATION* OF  FOUR  CONICALLY  TIPPED  FLOM  SURVEY 

>A«ES  AT  TRANSONIC  SPEEDS, 

\1   J.  A.  Black.  M.  E.  Carlatea.  aad  C.  F. 

iKersoB.  July  63.  32p. 

t»itract  AF40  600  1000 

ttOC  TDR63  134        Uaclaaaifiad  report 


Deacriptora:   (•Traaaaaic  wiad  taaaela.  lastra- 
aaatatioB),  pitat  tabaa,  CobIcbI  bodiea.  Aagle 
af  attack.  Traaseaic  eharactaristica.  Testa, 
Calibratioa.  latarf ereace,  Preaaare. 


Foar  flow  survey 
eight,  40-deg  CO 
ibrated  to  estab 
acteristics  at  s 
of  attack  aad  to 
iatarfereace  exi 
calibratioa  was 
0.70  to  1.40  and 
dag.   The  Reynol 
diaaeter  varied 
■alts  showed  tha 
by  diaaatrically 
with  aagle  of  at 
Total  preasures 
aoaaured  oa  the 
aagle  of  attack, 
aratioaa  akowed 
eight-probe  coaf 
affacta  at  all  t 


rakea  witk  oae,  two,  four,  and 
Bically  tipped  probea  were  cal- 
liih  pressure  ceefficieat  char- 
elected  Mach  nuabers  aad  angles 

deteraiae  whether  intra-proba 
sted  at  transonic  speeds.  The 
conducted  at  Mach  nuabers  froa 

angles  of  attack  froa  -10  to  +I5 
ds  Buaber  based  on  cone  aaxiaua 
froa  0.14  to  0.17  aillioa.  The  ra- 
i  pressure  differences  aeasured 

opposed  orifices  ware  linear 
tack  for  all  rake  conf igurat ioat. 
and  average  static  pressures 
probes  decreased  witk  iBcraasiag 

The  two-  aad  four-probe  config- 
Bo  interference  effects,  and  the 
iguration  indicated  interference 
est  Mach  nuabers.   (Author) 


ISl 


AD-AO9   092  Div.      30 

(TISTK/aM)    OTS   prlea  $1.10 

Foreign   Tech.    Div.,    Air    Force   Systeas    Ceaaaad, 

Mrlght-Pattersoa  Air   Force   Base.    Ohio. 

AERODYNAMIC    BALANCES, 

by   V.    I.    Ziaeakov.      23   May   63.    3d 

"D   TT63   380  7   "J.    JP. 

Oaelasslfied   rapart 

Traas.    fraa   Russiaa  Pataat   Nr      13*5271       fs>.ni      m. 
666600/26.    16   May    i960)!   pp.    i-1.    f?6i . ^   "* '    "'' 

Descrlptara.      (•Balaacei.    Flaatiag    badiaa). 
I  Aerodyaaaic   ckaracterlstica.    Meaaareaeat). 
(•Meaaureaeat.    Balaacea).    lastruaeatatloa. 
Aerodyaaaic    loadiag.    Liquid.    Mobile.    Model 


AO-409    111  Div.      30 

(TISTB)    OTS    price    $1.10 

Roae  Air  Developaent  Center,    Griffiss  Air   Force 

Base,  N.  Y. 

A  NEM  CONCEPT  IN  ARTIFICIAL  INTELLIGENCE, 

by  Joha  P.  Choisser  aad  Jobs  M.  Saaaoa.  Jr. 

May  63,  6p. 

RADC  TDR63  228         Uaclassifiad  report 

Oescriptorsi   (•Artificial  iatall igeace) 
(•Adaptive  coatrol  systeas),  (•Teachiag 
aachlBas) . 

Tba  priaary  aabjact  of  diacuaaioa  ia  tbia  report 
ia  the  coaceptual  aapecta  of  CHILD  (Cogaitive 
Hybrid  latelligeat  Learaiag  Device).   CHILD  ia 
a  aalf-adaptive  learaiag  aachiae  which  waa  coa- 
ceived,  deaigaed,  aad  coaatracted  at  the  laforaa- 
tioa  Proceaalag  Lab.,  Roae  Air  Oevelopaeat  Ceatar. 
Aa  atteapt  ia  aade  to  deacribe  learaiag  aachiaas 
ia  a  faactioaal  aeaae  ia  ofder  to  iaolata  the 
uBique  propertiea  of  tbia  ceacept.   To  do  tbia, 
learaiag  aachiaes  aust  be  placed  oa  soae  coaaoa 
groHBd.   Therefore,  adaptive  learaiag  devices 
will  be  viewed  as  aetworks  of  reduadaat  adaptive 
eleaeats  wkich  are  capable  of  beiag  orgaaisad  by 
soae  learaiag  logic.   The  eeaaoa  fuactioa  per- 
foraed  by  the  learaiag  aaehiBes  uader  eoasidera- 
tioa  hare  coasists  basically  of  a  reaappiag  of 
tha  seasory  space  ia  soae  aaaaar  which  will 
aaabla  declsioa  eleaeats  to  divide  the  reaapped 
seasory  iaputs  iato  varioas  classes.   The  pri- 
aary adaptive  faactioa  of  such  aachiaes  is  (or 
should  be)  the  deteraiaatioa  of  tha  traasforaa- 
tioa(s)  required  ia  order  to  saccessfally  solve 


Division  30  -  RESEARCH  AND  RESEARCH  EQUIPMENT 


Ik*  «lv«a  problM.   Mith  this  e«aa*B  bads  for 

eoaparisoa,  tfea  aaiqae  propartias  af  CHILD  at  a 
aaw  coBcapt  ia  artificial  iatalligaaea  shoald 
bacoaa  apparaat.   (Aatkar) 


AI)-i09  276     01 T.   30 
(TISTB/M)  OTS  price  |2.60 

lastltata  far  Sciaatific  lafaraatiaa 

Pkiladelpfeia,  Pa. 

■CCMANI2E0  INDEXING  HSTHOOS  AND  THBIt  TESTING 

hj   Jaha  O'Coaaor.   1963,  29p. 

Caatract  Naar^183  00 

Oaclasalflrtf  rapart 

Oascriptarsi   ('laf araatioa  ratrieval.  Subject 
iadexiag).  OacaMatatioa,  Coapatara,  Machiae 
traaslatiaa. 


AD-409  277       Dlv.   30.  15 
(TISTP/NH)  OTS  price  $2.60 

■icra«a*a  Retearcb  last..  Polytechaie  lait.  of 

Brookljra,  N.  ¥. 

SECONDARY  STATE  ASSIGNMENT  FOR  SEQUENTIAL 

MACHINES, 

by  Zvi  Kohavi.   Mar  63.  26p.  Rapt.  ae.  117^  63 

Great  AF  AF0SR^53  63 

Oaclastified  report 

Detcriptorii   (•Digital  coaputari.  Networbt), 
Topology.  Syatbeiii,  Coapater  logic.  Data 
proeeiiiag  lyiteai.  Algebras. 

A  aethod  ii  pretaated  for  obtaiaiag  for  any 
givaa  aacbiae.  i,  an  equlvaleat  aachiae,  M, 
which  has  a  partitioa  with  the  sabititutioa 
property  aad  therefore  caa  be  decoaposed  into 
aevaral  tabaachiaet  ceanected  ia  cascade  or  in 
parallel.   It  is  also  showa  that  for  aachiae  H 
aa  caa  fiad  aa  assigaaent  with  self  dependent 
sabsets.   The  aethod  is  showa  to  be  general  for 
aay  coapletely  or  incoapletely  specified  sequen- 
tial aachiae.   (Author) 


AD-i09  283     01».   30 
(TISTB/MA)  OTS  price  $1.10 

lastitate  for  Scieatific  laforaation, 

Philadelphia.  Pa. 

ON  THE  KOLES  OF  SPECIALIST  LABOR  IN  RETRIEVAL, 

by  Joha   O'Coaaor.      1963.    ip. 

Ceatracl    Nonr4l83   00 

Unclassified  report 

Descriptors:       ("Inf oraat ion    retrieval. 
Aaalysis),    Decision   aaking,    Docuaeatatioa. 

AD-A09  323  0«».      30.    8.    29.    U 

(TISTH/ODN)    OTS    price  $2.25 

Defease  Dacaaeatatlaa  Ceater,   Alexaadria,    Va. 
LABORATORY    -   CLEANING   TECHNIQUES   AND    MATERIALS. 
A    report    bibliography    for    1951-July   63, 
coap.    by  Thaaas   C.    Goodwia  aad   Owea  D.    Nichols. 
July   63.    It.   i62   refs. 

Uaelassifled    report 

Descripterst      •Bibliographies.    •Cleaning.    •Ab- 
stracts,   •Cleaaiag   eoapoaads.    Air,    Exhaust 
gases,    Carbea   reaoviag   caapoaads,    Dishwashing 
eaapaaads.    Soaps.    Hachiaes,    Raaways,    Scale, 
Bailer   ceapounds.    Surfaces.    Surface-active   sub- 
itaaees,    Preparatlaa. 

This    bibliography   preflaati    a    rather   uausaal    coa- 
biaatioa   af  references    iavalviag   cleaning    tech- 
aiqaes,    scale   reaoval,    cleaaiag   aaterials,    elec- 


trolytic  pallshiag.    wettiag   ageati,    aad   ather 
sail    ar   caataaiaaat    reaoving   infaraatioa.      Re- 
fereaces.    with   abstracts,    are   restricted    to    the 
aaclassifled.    aaliaited  DDC  collectiaa.    aad   caver 
a    periad    froa   1951    la    1963;   A62   refereaees   ara 
cited. 


A0-409  ^89  Dlv.      30,    9 

(TISTA/6EC)    OTS    price   $8.10 

Office   af  Research  Aaalyses,    Nolloaaa  Air   Porca 

Base,    N.    Hex. 

GAS  DYNAMIC  ASPECTS  OF  AN  ENCLOSED  HYPERSONIC 

TEST  TRACK, 

by  Ray  Hollaad.  Jr.  May  63,  75p. 

PraJ.  5928 

OIA  63  9  Unclassified  report 

Descriptors:   (•Tracks  (Aerodyaaaics) .  Hypar- 
soaic  characteristics), Pistoas.  Frictioa, 
Supersoaic  test  vehicles.  Experiaeatal  data, 
Matheaatical  aaalysis.  Deasity.  Viscosity. 
Aerodyaaaic  heatiag.  Shock  waves.  Superaero- 
dynaaics,  Supersoaic  characteristics.  Drag. 
Test,  Teaperatare,  Pressure. 


The  gas  d 
track-gui 
take  are 
pressure, 
coaputed 
pistoa  ac 
effects  o 
reflect  io 
at  wkich 
a  piston 
pistoa  ac 
ties  ahea 
flat-face 
effects  a 
the  upper 
f rict  ioal 
(above  Ma 
Mach  2.0) 
actioa.  a 
doaiaate 
ia  partic 
of  pistoa 
are  great 
Buabers . 
effective 
teaperat  u 
(Author) 


AD-409  521     Div.   30 
(TISTB/MS)  OTS  price  $8.60 

RAND  Corp..  Santa  Monica,  Calif. 

SOVIET  CYBERNETICS  TECHNOLOGY!  I.  SOVIET 

CYBERNETICS,  1959-1962. 

ed.  by  NiUis  H.  Mara  aad  Hade  B.  Hollaed. 

Juae  63.  92p.  RM3675PR 

Caatract  AF49  638  700 

Unclassified  report 

Descriptors!   (•Cybernetics,  Analysis), 
Techaological  iatell igeace. 


yaaaics  related  to  the  aoveaent  of  a 

ded  test  vehicle  through  aa  evacuated 

coBsidered  prel iaiaar i ly .   Values  of 

teaperature,  deasity,  aad  drag  are 

for  perfect  pistoa  actioa  aad  for  partial 

tioa  at  speeds  up  to  the  hypersonic.   The 

f  gas  iaperfections,  viscosity,  aad  wave- 

a  are  explored.   The  liaitiag  conditions 

a  body  ia  a  tube  ceases  to  behave  like 

are  defiaed.   At  tke  lower  liait  of 

tioa,  pressures,  teaperat ures.  aad  deasi- 

d  of  tke  vekicle  are  tke  saae  as  for  a 

d  body  ia  free  air,  and  skin  frictioa 

loag  tke  tube  wall  are  aegligible.   At 

liait  of  pistoa  action,  pressures  in 

e»t    air  raage  froa  about  i.A%    greater 

ck  8.0)  to  acre  tkaa  60%    greater  (below 

tkaa  at  tke  lower  liait  of  pistoa 

ad  drag  aad  keatiag  due  to  friction  pre- 

over  skock  effects;  frictioaal  keating 

ular  becoaes  large.   The  relative  effects 

actioa  as  ceapared  to  flow  ia  free  air 

er  at  low  Mack  nuabers  tkaa  at  kigk  Mack 

Pressures  are  aaple  at  all  speeds  for 

brakiag  by  piston  actioa.  but  kigk 

res  exist  at  all  but  the  lowest  speeds. 
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typical  geaaral  survey  of  cybaraetics,  writtea I 
fsr  the  BOB-techniciaa.   It  defines  the  princi-' 
f\»»   of  design,  construction,  and  use  of  coa- 
^iters.  and  analyzes  coaputer  applications  ia 
•itioaal  ecoBoaic  plaaaiag.  the  ferrous  aetal  li 
4sstry,  aad  ia  t raasportation.   Finally,  a  bri4  ' 
Itea,  translated  froa  the  Czech,  presents  two 
cybernetics  research  projects  at  the  Coapatiag 
Ctster  of  tha  Ukraiaiaa  Acadeay  of  Scieaces. 
(Astkor) 


10-^09  578     Div.   30 
(IISTB/MS)  OTS  price  |^.60 

litTf   Corp..  Bedford,  Mass. 

IILITARY  COMPUTER  MAINTENANCE, 

ly  H.  M.  Adaas.   Aug  62,  17p.  Rept.  no.  SR66 

Costract  AF33  600  39852,  ProJ.  ^16  0  3 

Unclassified  report 

leport  oB  proj.  Headstart. 

•escriptors!  (•Coaputers,  Maiatenance) . 
(■Maintenance  personnel.  Effectiveness). 
Ai  r  Force . 

Project  Headstart  is  a  stady  of  the  feasibility 
•f  ailitary  coaputer  aaintenance  based  on  the 
Histenance  of  a  pilot  site,  the  Hashington  Air 
kfen.e  Sector  of  SAGE.   A  coaparisoa  was  aade 
•f  the  IBM  experience  and  of  the  Air  Detense 
Coaaand  experieace  ia  aaiataining  this  site 
Tie  coaparisoa  indicated  that  ailitary  aaia- 
tusdce  of  SAGE  coaputers  was  as  effective  as 
tsstractor  aaintenaace.   (Aathor) 


SHIPfi  AND  MARINE  EQUIPMENT  -  Division  31 


*»-^09  623 
;I1STP/AM) 


Div.   30 
OTS  price  $1.60 


avea  though  tha  gauges  are  raaote  froa  tha 


isa 


»«TSl  Ordaance  Lab.,  Hhita  Oak,  Md. 

TIE  DEVELOPMENT  OF  AN  EXPLOSIVE  DRIVEN,  SHUTTER. 

TTPE,  HIGH  PRESSURE  RELEASE, 

ly  Rsyner  A.  Montgoaery  and'E,  Eugene  Kilaer. 

»»r  63,  13p.  BR82 

WLTR  62  179  Uaclassiflad  report 

Descriptors!  ("Skock  tubas.  Explosive  aetu- 
•tors) .  Valves,  Hypersoaic  flow,  Feasibility 
itudies.  Release  aeckaaisa. 

fI.*?K!f!*''M"'  ""  "■•'"etad  to  deteraiae  tka 
fisiibility  of  usiag  a  skuttei-typa  pressure  ra- 
1  lie  for  a  1-1/2-iBck  skock  tuaiel.   Tkls  da- 
Mte  was  operated  by  aa  explosive  driver  produe- 
'•»  opeaiag  tiaas  la  tke  order  of  500  alerosac- 
••di.   The  shutter  aeehaaisa  was  tested  up  to 
5W  psi  diffaraatlal  pressure.  (Author) 

»»-i09  895     Dlv.   30.  12 
ITISTP/JEA)  OTS  price  $^.60 

''••Id  Engineering  Developaent  Center,  Arnold  AIi 

'«:•  Station,  Tenn. 

»*CE  SIMULATION  GAUGES, 

'r  Osvid  H.  Holkeboer.   Jaly  63.  37p. 

CMtriet  AFiO  600  95A 

»£BC  TDR63  U8         Oaclasslfled  report 

Dttcriptors:   (•loaizatioa  gages.  Space  aa- 
•ironaeatal  coadltloas),  (•Space  eaviroaaaatal 

""ditioas,  Slaalatioa).  loaizatioa  chaabars. 
■•Ueulas.  Gases.  Coollag.  Oparatioa.  Test 
'•cilitlas.  lastruaaatatloa.  Saasltlvity. 
"yogenics. 

J"  types  of  space  siaulatioa  ioa  gauges  dcsigaat 

'"  aaasareaeat  of  vacuaa  level  ia  aerospace  ea- 

I'oaaeatal  test  chaabars  ara  dlscassad.   These 

iMges  iadlcata  the  laeldaaca  rate  of  backgrouad 
»•»  aolecHles  iapiaglag  oa  tha  vehicle  aadar  teat 


aea.ure.  the  pattern  of  ga,  eaisslon  froa  the 

!!  .L     17   !"*••  "'*•  *"•  «•*  i"cidence  pattara 
on  the  vehicle  can  be  calculated.   The  report 
describe,  the  need  for  space  siaulation  gauges 

^Bd  n-Itl  ?"  •'  'rj"  '''Pf'  •"«'  ^'•«*'  -"-t.gis 

•  ad  Uaitatioas.   (Author) 


AO-^09  956     Div.   30.  H,  8.  25 
(TISTP/JEA)  OTS  price  |1.60 

Colorado  State  U..  Fort  Collins. 
STUDIES,  RESEARCH  AND  INVESTIGATIONS  OF  THE 
OPTICAL  PROPERTIES  OF  THIN  FILMS  OF  METALS  SEMI- 
CONDUCTORS AND  DIELECTRICS. 

Seai-annual  rept.  no.  7.  16  Aug  62-15  Feb  63. 
by  Lawrence  N.  Hadley.   I5  Feb  63.  16p 
Contract  DA^^  009ENG3828 

Uaclassified  report 

Descriptors:   (•Metal  filas,  Scieatific 
research),  (•Optical  properties.  Metal  filas) 
Lasers.  Refractory  aaterials,  Electroa  boabard- 
aent.  Evaporation,  Chroalua.  Dielectrics. 

Four  aore  or  less  unrelated  subjects  were  under 
investigation  during  the  past  six  aoaths.   Each 
has  beea  the  outgrowth  of  previous  work,  er  Is 
jB  soae  way  related  to  it.   These  subjects  aret 
U)  purity  of  chroalua  filas  reported  oa  Ib 
the  previous  Issue  of  this  series;  (2)  use  of  a 
laser  beaa  as  an  evaporating  source,  since  this 
appears  as  a  possible  way  of  evaporating 
refractory  aaterials;  (3)  saoothness  of  sub- 
strates —  a  study  necessary  because  of  previous 
difficulties  already  reported  on;  and,  (4) 
evaporation  by  aeans  of  electron  boabardaent  — 
again  as  a  possible  aeans  of  evaporatlag  refrac- 
tory aaterials.   (Author) 


31.    SHIPS  AND  MARINE 
EQUIPMENT 

AD-407  738     Div.   31,  17.  ^ 
(TISTE/OHD)   OTS  price  $1.60 

General  Dynaaics  Coavalr.  Saa  Diego.  Calif. 

EVALUATION  OF  IMPRESSED  ELECTROMOTIVE  FORCE 

CATHODIC  PROTECTION. 

by  A.  F.  Hooper.  M.  M.  Satherlaad.  28  Aug  57. 

Rept.  BO.  8926-16-4 

Coatract  AF33  657  8926 

Daclasslfiad  report 


8p. 


Descriptors!   (•Cathodlc  proteetloa.  Alaaiaaa), 
Alualaaa  alloys.  Platlaaa,  Tltaalua,  Sea 
water,  Corroslea,  Hydroxides.  loas. 

Electroaotlve  couples  coaslstlag  of  O.O64  la.  x 
24  la.  X  2A   In.  bare  7075-T6  alualaaa  cathodes 
and  O.O64  In.  x  2  In.  x  3  In.  RC-70  tltaalua  or 
equlvaleat  platlaua  cathodex  were  separated  froa 
each  other  by  a  O.O65  la.  x  8  ia.  die.  aeopreae 
iasulator.  coaaected 'together  with  copper  wire 
and  laaersed  In  sea  water.   In  order  to  nullify 
the  natural  galvaalc  current,  a  regulated  direct 
curreat  was  latroduced  lato  the  copper  portloa 
of  the  circuit  la  such  a  aaaaer  that  It  opposed 
.he  galvaalc  curreat.   Ia  a  series  of  tests 
wherein  the  iaprassed  voltage  aad  curreat  was 


in 


Division  31  -  SHIPS  AND  KARINE  EQUIPMENT 


Tarl*4  froB  sptelata  to  sp«cia«a  (or  poriodt 
roafiag  2  to  16  dayi,  th«  iaproiiod  carroats 
fallod  to  prtToat  eorrotloa  of  tbo  707S-T6 
alaalaaa  alley.   Tkii  was  attribatod  to  tho 
foraatioa  of  kydorxyl  ioat  at  tho  alaalaaa  alloy 
eathodo.   Thoso  ioat  Moro  bolioTod  corrosive  to 
tbt  alaalaaa  alloy.   (Aatborl 


AO-iO?  957     Di».   31,  9, 
(TISTP/«S)  OTS  prlea  $3.60 


15 


DaTldsea  Lab..  Stavaaa  laat.  af  Teek. ,  Hobokea, 

N.  J. 

THUB-DIKSNSIONAL   APPROACH   TO  THE   6UST   PIOBLIH 

FOB    A    SCBEH    PROPELLCB, 

by   J.    Shloiri   aad  S.   Taakaaaa.      Mar  63.    U. 

Boport  940 

Coatraeta  Near26338  aad  Nebs68349 

DTMB  S  B009  01  01       Uaelastified  report 

Oeteripterai   (*Prepelleri  (Nariae) .  Hydrody- 
aaaie  eoaf igarat ioas) .  Flaid  flow.  Hatktaa- 
tieal  aaalyti*.  Eqaatioas. 


Tke  aastaady  lift 
for  tke  aariae  pr 
lag  sarfaee  iateg 
■aiaiiagar  aatkea 
ef  tke  Neiiiiager 
flew  eaae  is  stad 
expresstd  la  elos 
•iaplifieatioa. 
propeller  loadiag 
bladed  propeller 
differeat  blade-a 
diaaeter  ratios, 
tkree-diaeasioaal 
peadeace  of  prope 
paraaeters,  as  tk 
ratios.   (Aatkor) 


iag  sarfaee  appr 
opeller  ease  aad 
ral  eqaatioa  is 
atleal  aodel.   T 

aetked  to  tke  a 
led.  Tke  kerael 
ed  foras  after  s 
Proa  aaaerical  e 

akiek  are  restr 
ef  seetor  type  b 
rea  ratios  aad  t 
eoaelasioas  are 

effects  as  well 
Her  loadiag  oa 
e  blade-area  aad 
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tke  c 
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fuact 
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aleala 
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lade  f 
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drawB 

as  to 
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or  re 
for 
Ilea 
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ioa 
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tioa 
to  a 
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AD-iO«   397  Dl».      31,   25 

(TISTH/AI)    OTS   price   $10.50 


111. 


Araour  Besearch  Foundation,  Chleage, 
DYNAMICS  OF  FLEXIBLE  ROTORS. 
Fiaal  rapt..  29  Hay  62^28  Bay  63. 
by  J.  E.  Paaarelli  aad  D.  E.  Oawsea. 
Coatraet  N0bs86805.  ABF  ProJ.  K274 

Uaclassified  report 


■ay  63.  1». 


Deseriptersi   (•Flexible  shafts,  Oyaaaics) , 
(•Dyaaales.  Flexible  •hafts).  Oiffereatial 
eqaatioas.  Betiea,  B^aatieaa.  Vibratioas. 


The  deteraiaat 
flexible  rotor 
assaaptioas  of 
BOSS.  Ia  this 
aad  stiffaess 
aaifera  flexib 
eases  are  coas 
eross-tectioa 
herixoatal  aad 
syaaetric  shaf 
beariags.  The 
types  ef  ead  e 
a  siaple  graph 
beariag  aass  a 
•iderable  iafl 
•eeead  eritiea 


ioa  ef  th 

is  asaal 
aegl igib 
report  t 
oa  the  aa 
le  shaft 
ideredt 
rotatiag 

vortical 
t  rotatia 
f requeac 
OBStraiat 
ieal  pree 
ad  stiffa 
aeaee  ea 
1  speeds. 


e  critical 
ly  carried 
le  beariag 
ho  effect 
taral  freq 
is  foaad. 
the  shaft 
ia  beariag 
stiffaeti 
g  ia  tyaae 
y  equation 
s  are  solv 
adare.  It 
ess  asuall 
all  but  th 
(Author) 


speeds  of  a 

out  oa  the 

aass  aad  stiff- 
of  bearing  aass 
ueaciet  of  a 

Two  specific 
of  syaaetric 
t  of  differeat 

aad  the  ua- 
trieally  stiff 
s  for  variout 
ed  by  aeaat  of 

is  foaad  that 
y  have  coa- 
e  first  or 


AD-408  1,0/,  Div.   31.  13 

(TISTE/JBB)  OTS  price  $4.60 

Naval  Civil  Eagiaeeriag  Lab.,  Port  Uaeaeae, 

Calif. 

UBBBELLA  PILE-ANCHOBS. 

Piaal  rept., 

by  J.  Eugeae  Saitk.   20  Bay  63,  40p. 

ProJ.  Y  r015  10  002 

NCEL  R247  . 

Oaclassified  report 


Oetcriptorsi   ('Heeriag,  Aackers  (Bariae)), 
('Aackors  (Bariae),  Booriag),  ('Harbors, 
Booriag),  Sapperts,  Lift,  Saad,  Dosiga, 
Sails.  Aackers  (Stractaral) ,  Testa. 


Effer 

of  aa 
aacko 
aad  d 

poaad 

otker 

rect  1 

opeae 

opera 

aad  0 

capac 

exces 

offer 

do  pea 

soil 

drivi 

place 


ta  coaee 
brella  p 
r  desiga 
olpkias. 
s  aad  re 
weigks 
y  iato  t 
d.  Test 
tioaal  i 
tker  lar 
ities  aa 
s  of  300 
s  advaat 
diag  oa 
ckaracte 
ag  site, 
aeat.   ( 


ile-aackors.   Two  aabrella  pile- 

s  were  developed  for  u^e  ia  aooriags 

Oae  desiga  weigks  aboat  UOO 

qaires  a  catiag  for  placeaeat;  tke 

aboat  2200  poaads  aad  it  drivea  di- 

ke grouad  ia  a  locked  positioa,  tkea 

s  iadicated  tkat  botk  detigas  are 

a  koaogeaeous  soils  free  of  boulders 

ge  obttructioas,   Botk  kave  beariag 

d  resittaace-to-uplift  capacities  ia 

kips  ia  taad  betteaa.   Eack  detiga 

ages  for  ate  ia  specific  sitaatioas 

sack  factors  as  fabricatioa  costs. 

rittics  aad  deptk  of  water  at  tke 

Aatkor) 

AD-A08  710     DIv.   31 
(TISTE/JBB)  OTS  price  $10.10 

Baterial  Lab.,  New  York  Navai  aaipyard,  Brooklyn. 
COLLECTION  OF  REPOBTS  ON  VIBRATION  SUBVEYS  ISSUED 
DURING  1962. 
Apr  63,  1v. 

Oaclassified  report 

Descriptors:   ("Skips.  Vibration).  (•Vlbratiea, 
Skips),  Skip  kails,  Bariae  ongiaea.  Tarbiaes, 
Deatroyers,  Destroyer  esoerts.  Systea  test 
vessels.  Aircraft  carriers,  Geaeraters.  Coa- 
pressers.  Reports,  Ship  stractaral  ceaponents. 

A  collectioa  ef  reports  oa  vlbratiea  surveys 
condacted  on  varloas  U.S.  Navy  skips  darlag  1962 
Is  presented.   Tke  vlbratiea  sarveys  were  con- 
dacted in  response  to  ship  and  yard  reqaests. 
(Aatkor) 


AD-409  910     Div.   31.  9 
(TISTE/JBB)  OTS  price  $11.50 

David  Taylor  Bodel  Basin,  Mathiagton.  D.  C. 

STRUCTURAL  ANALYSIS  AND  DESIGN  CONSIDERATIONS  FOB 

CYLINDRICAL  PRESSURE  HULLS, 

by  John  G.  Pulos.   Apr  63,  U7p. 

DTBB  Bept.  1639        Uaclassified  report 

Descriptors:   (•Subasrine  hulls,  Hydrostatic 
pressure],  (aBydrostatic  pressure,  Subaariae 
halls),  (•Beviews.  Subaariae  halls).  Elasti- 
city, Structural  thellt,  Eqaatioas,  Stiffeaed 
cyliaders,  Aaalysis,  Structures,  Biagt.  Bathe- 
aatieal  aaalysis.  Stresses,  Stability,  Hydro- 
dyaaaic  coaf igurationt ,  Baterialt,  Failare 
(Bechaaics),  Deforaatioa,  Differeatlal  eqaa- 
tioas, Detiga,  Naval  retearch.  Bodel  batiaa. 


The  tt 

pr ettu 

Eqaati 

atioai 

alasti 

cyllad 

static 

parito 

c laded 

repres 

opinio 

analyt 

coaf ir 

soae  o 

aateri 

tioas 

iavest 

presen 


ate  of  the  art  ia  the  field  of  sabaarine 
re  hull  structural  aaalytit  it  reviewed, 
oat  aad  foraalas  developed  froa  contider- 

of  thia-thell  theory  to  detcribe  the 
c  aad  iaelastic  behavior  of  riag-ttif f eaed 
rical  thells  aader  the  actioa  of  hydro- 
pressure  are  saaaarised.   No  direct  coa- 
a  betweea  theory  aad  experiaeat  it  ia- 

Oaly  thote  aaalytet  are  iacladad  which 
eat  the  aott  up-to-date  kaowledge,  ia  the 
a  of  David  Taylor  Bodel  Batia  ttructural 
tt,  and  which  have  fouad  fira  experiaeatal 
aatioa.   A  few  iatroductory  reaarkt  on 
f  the  acre  proaiting  high-ttreagth  hull 
als  aad  oa  aew  aad  uatried  hull  coafigura- 
aad  coastractioa  techaiques  preseatly  beiag 
igated  at  the  Bodel  Basis  are  also 
ted.   (Author) 


32.   MISCELLANEOUS  ARTS  AND 
SCIENCES 

10-407  743     Div.   32 
itISTB/OGH)  OTS  price  $1.10 

Syttea  Oevelopaeat  Corp..  Saata  Boaica,  Calif. 
A  STUDY  OF  PSYCHO-EDUCATIONAL  APPRAISAL  BY 
J16ITAL  COBPOTEB, 

tr  Joha  F.  Cogswell.  22  Apr  63,  5p.  TB1187 

Uaclatiified  report 

Oeteriptort:   ( •Prograaaiag  (Coapatert),  Psy- 
ehoaetrics),  CEducatioa.  Aptitude  tests), 
(•OecIsloB  aaklag.  Bodelt  (Slaalatloat), 
Traiaiag. 

Prtpotot  to  develop  a  deaoattrable  aad  widely 
•Mlicable  aeaat  of  iaproviag  the  gaidaace  proe 
HI  by:   (1)  developiag  ■  coapater  prograa  to 
mfora  the  tatk  of  ptycho-edacatioaal  appraita 
il   •«?"«•»*■«  •"«»  «tudyiag  the  deei tioa-aaklai 
Mkavior  of  coaatolort  ia  ptycHo-edacatloaal 
ippraital;  (3)  iaproviag  the  validity  of  psycho. 
i4ieatioaal  appraital  la  coaateliag.   Beportt 
U.t  a  aew  aethodology  for  aatoaatiag,  stadylaa 
.i<  iaproviag  the  appraisal  process  hi.  reciatli 
•"  ^"*'"»ff«»  Cl-iaaaati  1963).   Coaclades' 
tl.t  the  Kloiaaaata  study  deaoaitratet  the  vala( 
•f  lit  aethod  for  ttudyiag  the  decitioa-aakiag 
ktltvlor  of  diagaotticlaat  aad  iaproviag  the 
fiUdity  of  the  diagnottie  tatk.   (Aathor) 


»-407   810  Oiv.      32 

TISTP/FB)    OTS   price   $5.50 

IITK  Corp..   Bedford,    Bass. 

STATISTICAL   ASSOCIATION    PBOCEDUBBS    FOB    BESSAGE 

tWTENT    ANALYSIS. 

55  '"5879*'***   *'    ■•■■•**♦    •■••  *•    "•»■••.    Apr  62 

CMtract   AF33   600    39852.    ProJ.    702 

t»  TDR63   159  Uaclassified   report 

Dttcriptersi      (•la.f oraatioa    retrieval.    Voeab- 
•lary).    Voeabalary,   Statistical    aaalyais. 

rrograaaiag    (Coapaters). 


MISCELLANEOUS  ARTS  AND  SCIENCES  -  Division  32 
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oval.   This 
ary  relatioB 
go  that  of  word 
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be  it  aataral 
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r.   (Author) 


IM 


*»-407  934  Div.      32 

TISTB/DGH)    OTS    price   $1.60 

'fltceton  U.,  N.  J. 

[llCC  MOVEMENTS  IN  THE  STOCK  MARKET 
JUrl  Borch.   30  Apr  63,  12p.  Research  paper 

Uaclassified  report 

BMcriptorst   (•Boaey.  Aaalysis  of  variaaee) . 
Statistical  aaalysis.  Baa  riag. 

||li  paper  coataias  aa  aaalysis  of  the  auaber 
"•lock  prices  which  advaaced  aad  deeliaed  oa 
•t  New  York  Stock  Exchaage  on  eack  tradiag  day 
•M.g  a  foar  year  period.   Tke  aaalysis  coafiras 
"•  nadiags  of  a  aaaber  of  otker  aatkors.  tkat 


price  aoveaents  in  a  stock  aarket  are  of  aa 
esseatially  raadoa  nature.   It  appears,  however 
that  prices  of  iadlvidual  stocks  do  aol  aove    * 
iadepeadeatly.   There  is  a  strong  tendency  for 

uitk"r)°  ■"' '"  ""•""•  •*»""  "p  orToi;.: 

AD-407  993     DIv,   32 
(TISTB/DGH)  OTS  price  $9.10 

Oklakeaa  0.,  Gradaate  Coll..  Noraaa. 
SOCIAL-ECONOMIC  AND  NAGE  CHARACTERISTICS  OF 
OKLAiSlI!  ^"'"'-'^'"S-  *'-TUS  AIR  FORCE  BASE, 
by  Jaaes'B.  L.  Karas.   1963.  94p. 

Uaclaasifled  report 

■aater's  tkesis. 

Descriptors:   (•Goveraaent  eaployeea,  Soclo- 
7!i^^'^'«;  *•'*"■•*'*'••  Goveraaeat  eaployeea). 

Labor)   (•Ecoaoalca,  Population),  Traasporia- 
tloa.  Aaalysis  of  variance,  Hoaaing,  Social 
coaauaicatlon,  Tecknologlcal  Intelligence. 
Educailoa.  Test  construction.  Honey,  History. 

Tk.  purpose  ef  tkls  tkesis  ia  to  doteralne  ckar- 
t^I.'i'lJ'f."?*"'  »"•"«»•  »••••««  ■easarea  of  the 
.!!   !  ?f.   '!"?  '■"  '•■P«r«ti»e  well  being  of 
tke  civilian  labor  force  at  Altas  Air  Fore?  Base 
..i  ?!■'•     !!*  ••ci«l-eeonoaic  characteristics 
and  the  wage  distribatloa  of  tkis  labor  force 

rlii-'Ity  !.''"?"**'"'"  relation. hips  which  way 
ret«.  dit"!  c  *"  '?•  1-dactive  proceas.  To  helj 
relate  data  coaparisoas  will  be  aade  of  observed 
phenoaena  of  the  Altas  civilian  eaployeea  with 

fl??^I*'*"  !'  '"'"*"  ••«»«l-«c«aealc  character- 
i?  th!'.!!!    '•  f—»^*"fl.  'P-tial  orientation 
ef  the  labor  aarket  area,  and  labor  aobillty. 
Boreover,  tke  direct  laflae.co  of  tke  Base  u^on 
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AD-408  002     Div.   32 
(TISTB/DGH)  OTS  price  $4.60 

Applied  Matheaaties  aad  Statistics  Laba 
Staaford  U. ,  Calif.  " 

J"JIIJla"S""  ^^  *  "*>-""0R  MODEL  OF  CAPITAL 
by  Hirofuai  Uxawa.   16  May  63.  42p.  TB121 
Coatraet  Noar225  50,  ProJ.  NB047  O04 

Uaclassified  report 

Oeseriptors:   (•Eeoaoaies.  Batheaatieal  aodels) 
(•Populatioa.  Boaey).  CBoaey.  Abuadaaee) .     ' ' 
Growth,  Aaalysis  of  variance.  Labor.  Coaaerce 
Prodaetioa.  Liaaar  prograaaiag.  * 


Evaluatiea 
productioB 
pressed  by 
suapt ion. 
with  ecoaoi 
tries,  we 
teat  poiat 
foraalated 
coaceraed 
techaology 
ly,  we  she 
ef  coasaae 
sastaia  a 
restraiat 
relatively 
•eoBoay  wi 
rate  of  po 
phenoaenon 


of  the  iapact  of  r 

upoB  the  welfare  o 

a  discounted  tua  0 

However,  tiace  our 

lie  plaaBiag  in  und 

than  depart  with  r 

froa  the  two-secto 

ia  (3,  6,  8)  which 

with  aa  ecoaoay  wit 

aad  relatively  aba 

U  postalate  that  a 

rs*  goods  (per  eapl 

givea  rate  of  popul 

bocoaes  iaeffective 

abuadaat  capital; 

th  low  capital-labo 

pulation  growth,  it 

freqaently  referre 


ouadabout  ae 
f  society,  a 
t   per  capita 

priaary  con 
erdeveloped 
eipect  to  OB 
r  growth  aod 

is,  in  geae 
h  fairly  adv 
adaat  capita 

eertala  qua 
ta)  is  requi 
atioB  growth 

for  an  ecoa 
however,  for 
r  ratio  and 

results  ia 
d  to  as  the 


1«8 


thods  of 

s  ex- 
con- 
cern is 

coun- 

e  iapor- 

el  as 

ral, 

anced 

1;  aaae- 

atity 

red  to 

.   This 

oay  with 
an 

high 

the 

vie  ious 
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circle  cf  poverty.   la  the  course  of  tke  discus- 
ties  beiew  ea  eptiaal  growth,  mo  skall  briefly 
iavestigete  the  existeace  of  tuck  a  viciout 
circle  aad  itt  iaplicatioat  upoa  pattejrat  of 
eptiaal  growth.   (Aether) 


AO-^08  086 
(TISTB/D6H) 


Oitr.   32,  28 
OTS  price. 112.50 


NEH 


Nijaegea  U. ,  (Netherlaadt) . 

THI  PROCESS  OF  ADAPTATION  BY  FOBEIGNERS  TO  A 

CNVIKONHENT.   A  L0N6ITU0INAL  INVESTIGATION. 

Fiaal  rept.  1  Jaa  59-30  Jaa  62, 

by  J.  Ex.   May  63.  123p. 

Ceatract  0A91  59UUC1033 

ilaclaatlf led  report 

Deaerlptertt   (*Ref«geet.  Adaptation  (Phytiol- 
•f7))>  Adjattaeat  (Psychology},  Aaalysit  of 
variaace.  Factor  aaalyait,  Attitadet. 


AD-i08  308     Div.   32 
(TISTB/NA)  OTS  price  $10.10 

C-E-I-B.  lac.  Beverly  Nilla.  Calif. 
COMMUNITY  ATTITUDES  AND  ACTION  ON  THE  FALLOUT 
SHELTER  ISSUE.   A  CASE  STUDY  OF  T«0  COMMUNITIES 
LIVERHORE,  CALIFORNIA  AND  NORMALK.  CONNECTICUT, 
by  Jokn  Y.  Lu,  Lee  6.  Redder,  aad  Robert  J. 
Velftea.   1963,  117p. 
Contract  OCO  0S62  102 

Unclattifled  report 

Detcriptort:   (•Civil  defente  tytteat, 
Skeltert),  (•Sheltert,  Radioactive  fallout). 
(•Population,  Bekavier),  Statittical  analytit. 
Reaction  (Ptyckolegy ) ,  Attitudet,  Leaderthip, 
Nuclear  warfare,  Creep  dynaaict,  Decltion 
aelcing. 
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AD-ilca    500  Div.      32 

(TISTB/PCR)    OTS   price  |8.60 

C-E-I-R.  lac.  Arliagtoa.  Va. 

SURVEY  OF  MATERIALS  INFORMATION  CENTERS. 

Final  rept..  Aug  62-Mar  63. 

May  63.  89p. 

Coatract   AF33   657  8780,    ProJ.    7381.    Tatk    738103 

ASD  TDR63   395 

Uaclattified  report 

Deicriptorst   (*Inf oraatioa  retrieval. 
Materials.),  ladexet.  C  lattif  icatioa.  Subject 


indexing,  Docuaentatioa ,  Data  proeettiag  tyt- 
teat. Data  ttorage  tytteat,  Coaputert,  Cotti, 
Pertoaael,  Profettional  pertoaael,  Maget, 
Coapatibility,  Effectiveness. 
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AO-^08  549     Div.   32 
(TISTB/NA)  OTS  price  $9.60 

Systea  Oevelopaeat  Corp..  Saata  Moaica,  Calif. 
SEQUENTIAL  DESIGNS  OF  EXPERIMI-NTS  FOR  ALTERN- 
ATIVE OBJECTIVE  FUNCTIONS  IN  AUTOMATED  TEACHING 
PROGRAMS. 

by  Robert  E.  Dear.   9  Apr  63.  1l6p.  Rept.  ao. 
TM1161  000  00 

Oaclassified  report 

Descriptors:   (•TraiBiag,  Educatloa).  (•Gaae 
theory,  Sequential  analysis).  Theory,  Oecisioa 
asking.  Learning,  Statistical  analvsis. 
Probability.  Stapling  (Matheaatics) .  Aato- 
aatioa,  Fuactioas. 

PresoBts  the  theoretical  fouadation,  in  teras  of 
statistical  decision  theory,  for  the  developaent 
of  branching  procedures  or  designs  of  autoaated 
teaching  prograat  best  tailored  to  individual 
student  needi*.   Attacks  the  design  problea  for 
autoaated  teaching  prograas  or  experiaents  froa 
the  standpoint  of  the  theory  of  the  sequential 
design  of  experiaents.   Outlines  the  general 
theory  of  the  sequential  design  of  experiaents 
and  the  use  of  Bayesian  procedures  for  deterain- 
ing  best  designs.   Outlines  the  technique  of 
solution  for  best  sequential  designs  of  ex- 
periaents called  ''backward  inductioa*'.   Ois- 
CHSses  tke  characteristics  that  aodels  of  teach- 
iag  processes  need  to  have  in  order  to  be 
accessible  to  coapatation  for  best  designs  in 
full-scale  teaching  prograas  even  when  the  back- 
ward induction  tecknique  is  applied.   Eapkasises 
tke  critical  iaportance  of  coarse  safficieat 
partitioBt  of  the  taaple  space  of  teachiag 
aodelt.   (Aether) 


AD-408  715     Div.   32,  33 
(TISTB/PCR)  OTS  price  16.60 

Celuabia  U. .  New  York. 

THE  PORT  OF  ABIDJAN:   AN  IMPORTANT  FACTOR  IN  THE 

ECONOMIC  DEVELOPMENT  OF  THE  IVORY  COAST, 

by  Rickard  J.  Peterec  1962,  62p.  Rept.  no.  Cu24 

63 

Contract  Nonr26629 

Uaclattified  report 

Detcriptort:   (•Harbort,  Econeaict),  (•Econea- 
ict,  Trantportation) ,  Mater  traffic.  Urban 
areat.  Induttrial  plaatt,  laduttrial  production. 
Geography,  Mineralt,  Inlaad  waterwayt,  Coaaerce. 
Railroadi,  Roadi,  Junglet,  Agriculture. 

Of  the  eight  lerriteriei  (and  tubtequently  itatet) 
of  foraer  French  Rett  Africa,  the  Ivory  Ceatt  hat 
perhapt  the  best  batic  potential  for  econoaic 
developaeat.   Ia  teraa  of  locatlea,  the  coaatry 


156 


rubbe  r ,  cola 
coamerr  i  al  ly 
explo  i  tat  ion 
respect,     the 


lies    in    the    coaaercially    productive    Nest    Afrl« 
rainforest    and    tavanna.    with    the   contequent 
d  vertiiy    of    agricul^*ral    production.       In    terf«s 
of   specific    coaaodities.    the   cliaatic    base    ii 
•ell    suited    for    the    production    of    coffee      cadi 
bananas,    oil    pala.    coconut    pala,    pineapplet, 
nuts,    cotton    peanits,     and    other 
iaportant    crops,     as    well    at    the 
of    tropical    tiaber    ttandt.       In    tl 

.    :         ^r^:    '"""^y   ^•"*    *»    "^^y    «»"ilar    to    tie 
states    of    Ghana    and    Nigeria,     and    totally    unlil 
Senegal.       The    latter,     although    .ore    strategic, 
located,     lies    alaott    entirely    within    the    tavail 
isd    steppic    sones    of    Nest    Africa    and    has    virtu 
I  -ono-.griculiural    base    -    the    coaaercial    expV 
ttion    of    the    peanut.       Alto,    unlike    Guinea,    lU 
Ivory    Coa.t    i,    a    relatively    flat    country    iith^ 
jHyslographic    li.itations    to    the   expansion    of 
com-ercial    agriculture    and    transportation 
tliough,     to    be    sure,     the    Ivory    Coast    apparentlll 
does    not    have    the    aineral    potential    of    her 
seighbor    to    the    west.       (Author) 

AD-i08   934  Div.       32,    30 

(TISTB/PCR)    OTS   price   $11.50 

Coaputation    Lab..    Harvard    U. .    Caabridae,    Mast 
ISKORMATION    STORAGi:    AND   R.^TRHiVAL. 


MISCELLANEOUS  ARTS  AND  SCIENCES  -  Di^asion  32 

ctive    Nest    African  AD-Z.08    991  Di«         ^5 


1  Apr  63.  Iv. 
Contract  AF19 
AFCRL   63    134 


SR  ISR  3 

60^  8509 


ProJ.  nos  5632  and  56j|. 
Unclassified  report 


Uescriptors:   (  •!  nf  oraat  i  on  retrieval.  TheoiJi) 
Uata  processing  systeas.  Data  storage  systeai 
Autoaatic.  Bibliographies.  Subject  indexing. 
Correlation  techniques,  Coaputer  logic.  MathJ- 
■atical  logic. 


Ikis  report  contaias  a  record  of  t 
iivestigation  of  various  technique 
content  analysis,  and  for  the  stor 
•f  structured  inforaation.  In  par 
itorage  allocation  techniques  are 
•re  useful  in  the  Manipulation  of 
<ita:  a  variety  of  Machine  prograa 
•fits  are  then  described  for  the  p 
bibliographic  citations;  and  two  a 
coapletely  autoaatic  docuaent  retr 
••tlined.   (Author) 
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W-408  987      Div.   32,  12,  30 
JISTB/JAB)  OTS  price  $10.10 

Isaagement  Systeas  Corp.,  Caabridge,  Mass. 
DEVELOPMENT  COST  ESTIMATING  SURVEY. 
<4  June  o3,  Iv. 
Coitract  SD142,  Tatk  3 

Uaclatsified  report 

Descriptors:   ("Costs,  Matheaatical  predict! 
(•Weapon  systeas.  Costs). 
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AD-408  991     Div.   32 
(TISTB/PCR)  OTS  price  $9.60 

Ohio  State  U.  Research  Foundatioa,  Coluabus 
TRANSLATIONS  OF  NORKS  ON  CHINESE  GRAMMAR    THE 
fnS'^-^Sf f.  ^''  "'^  PEIPING  DIALECT.  ADJECTI^ALS  AND 
ADV1.RBIALS.   Ba  S.-NTENCES  AND  Bei  SENTENCES 
by  M.  S-Y  Nang.   1963.  102p.  1 
Contract  Nonr49527,  RF  ProJ.  U65 

Uaclastified  report 


Ily     Project  oa  Liaguistic  Aaalysis. 


Uy 
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Descriptors:   (•Language,  Naval  research), 
(•Vocabulary,  Naval  research).  Aaalysis. 
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Div.   32 
OTS  price  $2., 
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California  U. ,  Berkeley. 

w*Sv''?SIn:oc'-°*^*^^°''*  ^^   *"  "CHANGE  ECONOMY  WITH 
■ANI  TKAOERS. 

by  Karl  Vind.   June  63,  2lp.  TR13 
Coatract  NoBr222  77,  ProJ.  NR047  029 

Uaclassified  report 

Descriptors:   (•Maaageaent  engineering,  Coa- 
aerce), EcoBoaics,  Theory,  Vector  analysis. 


AD-409  6U     Div.   32,  2 
(TISTB/MS)  OTS  price  $13.00 

Arixona  U. ,  Tucson. 

PHOTOGRAPHIC  DOCUMENTATION 

IN  NORTHERN  GREAT  PLAINS, 

by  Walter  S.  Phillips,   Jan  63,  185p 

Contract  Nonr217301,  ProJ.  NR387  018 

Onclatsified  report 


VEGETATIONAL  CHANGES 
2U 


1S7 


Detcriptors:   ("Terrain,  Trans foraat i ont) . 
Agriculture,  Photographs. 

AD-409  654     Div.   32 
(TISTB/AB)  OTS  price  $1.60 

Harpur  Coll..  Endicott.  N.  Y. 

Irnn^cc^^'*^'^  TYPEWRITER:   A  TASK  FOR  LABORATORY 
STUDIES  OF  SMALL  GROUP  ORGANIZATION 
by  Donald  B.  Trow.   June  63,  lOp. 
Contract  Nonr3679  00.  ProJ.  NR170  331 

Unclassified  report 

Descriptors:  (•Scientific  orgaai zatloa. 
Ana  ysis).  Data.  Collecting  aethods.  Job 
analysis.  Typewriters. 

A  aew  apparatus  and  task,  which  are  described. 

Bake  possible  the  collection  of  reliable  data 

on  the  process  of  group  organization  in  saall 
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DiviBion  33  -  TRANSPORTATK)N 

laboratory  groapg.   Tke  task  it  of  raodlaa 
eoaplexity  aad  poraltt  tk«  groapt  to  ianovatt 
aay  of  tavoral  systaat  nf  oparatloa  tpocifiabl* 
la  advaact.   (Aatkor) 


A0-i09  7^8     Di».   32 
(TISTB/HS)  OTS  prict  |6.60 

Okio  Stat*  U.  Rttaarck  Fouadatioa.  Coliiabui. 
KKSEASCH  ON  MANDARIN  PHONOLOGY, 
by  N.  S-Y.  Maag.  K.  P.  Li,  aad  I.  L.  Brotuaa. 
22  Mar  63.  63p.  Itpt.  ao.  6;  Rapt.  ao.  2 
Coatract  Naari9527.  ProJ.  U65 

Daclasfifiad  report 

Rapart  •■  Liagalitic  Aaalytli. 

Oatcriptorst   ('Laagaafe*,  Tkeory) ,  (•Spaack 
rapraaaatatioa) ,  Aaalysia. 

Coateatti 

Maadarla  pkaaolagy.  Vowal  foraaat  valaai.  Tea* 
parcaptlaa  axpariaaat  «itb  appeadod  tatt  aate- 
rlals,  lavaatory  of  Maadaria  lyllablci,  laveatory 
of  Maadaria  lyllablei  accordlag  to  tke  Piayia 
alpkabat,  Coaparative  table  of  Piayia.  Yale, 
■  ade-Cilei,  Zliayia  Ziau  aad  Gwoyeu  Roaatiyk 
(toaal  <p*lliag)  syiteai,  aad  Converiioa  alg»- 
rltkai  aaoag  differeat  t raatcript ions.   (Aatkor) 


AO-^09  883      Dl».   32 
(TISTB/AAR)  OTS  price  $9.60 

^ytteai  Researck  Ceater,  Case  last,  of  Teck., 

Clevelaad,  Ohio. 

SELF-ORGANIZATIONAL  ASPECTS  IN  GENERAL  SYSTEMS 

THEORY  MODELS  OF  ORGANIZATIONS. 

by  C.  Freaoat  Spragac  III.   Jaae  63,  113p. 

Rept.  ao.  SRC23A63  11 

Daclaaiified  report 

Descriptors:  ('Or^aai lat ioas  (Scieat i f ie) . 
Aaalysis),  Social  scieaces,  Coatrol,  Mathe- 
aatical  aaalysis,  Tkeory. 


AD-i09  920     Div.   32 
(TISTB/AAR)  OTS  price  19.60 

Ohio  State  U.,  Research  Fouadatioa,  Coluabus. 
TRANSLATIONS  OF  MORES  ON  CHINESE  GRAMMAR.   THE 
PHONEMES  OF  THE  PEIPING  DIALECT.   ADJECTIVALS 
AND  AOVERBIALS.   BA  SENTENCES  AND  BEI  SENTENCES, 
by  H.  S-Y.  Maag.  22  Mar  63.  102p.  Rept.  ao.  1 
Coatract  Noari9527,  ProJ.  U65 

Uaclassifled  report 

Project  •■  Liagaistic  Aaalysis,  Rept.  ao.  X. 

Descriptors!   ("Laaguage,  Aaalysis).  Tkeory. 


Tke  ceatral  objective  of  this  report  is  to  ua- 

cover  aad 

foraaliie  soae  of  the  uaderlying  prep- 

erties  of 

aataral  laaguage.   Hkile  attention  is 

priaarily 

focused  on  Mandarin  Chinese  and  Aaeri- 

caa  Eaglii 

k,  the  results  achieved  froa  studying 

tkese  tMo 

laaguages  will  be  of  value  toward  the 

eoastrvcti 

oa  of  a  gcaeral  theory  of  language. 

Tkese  results  aostly  take  the  fora  of  assertions 

regardiag 

the  structure  of  tke  object  language 

nader  stady  (rales  in  the  graaaar)  and  stateaents 

regarding 

tke  structure  of  the  aetalanguage  used 

to  aake  these  assertions  (rules  in  the  theory  of 

laagaage). 

These  two  types  of  results  are  autu- 

ally  dependent.   (Author) 

AD-i09  938    OlT.   32 
(TISTB/JAB)  OTS  price  $1.10 

RAND  Corp.,  Saata  Moaiea.  Calif.' 
CIVIL  DEFENSl-  REVISITED. 

by  J.  0.  MiUiaas.   Jaae  63,  9p.  Rept.  ao.  P2751 

Oaclvssified  report 

Descriptors:   (*Civll  defense  systeas. 
Aaalysis) . 


AD-409  939    Dlv.   32 
(TISTB/JAB)  OTS  price  $1.60  • 

RAND  Corp.,  Saata  Moaiea,  Calif. 

INFORMATION  SYSTEMS  FOR  URBAN  PUNNING. 

by  Edward  F.  R.  Hoarle.  Jaly  63.  18p.  Rept.  ao. 

P2765 

Uaclassifled  report 

Preseated  at  the  Coaference  on  Inforaation  Sys- 
teas and  Prograas  for  Urban  Planaiag.  7  Jaae  63, 
at  Uaiversity  of  Southera  Califoraia. 


Descriptors:   ('Sociology, 
eagiaeeriag) . 


33.    TRANSPORTATION 


AO-^08  567     Div.   33.  6.  18 
(TISTA/LSK)  OTS  price  |2.60 

Mitre  Corp.,  Bedford,  Mass. 

THE  CHARM  SYSTEM  OPERATION  AND  RESULTS. 

by  P.  Stylos.  M.  S.  Nicol.  aad  D.  R.  Israel. 

9  Juae  39,  I8p.  Rept.  no.  SR5 

Contract  AF33  600  37882 

ESD  TDR63  389 

Uaclascified  report 

Descriptors:   ("Air  traffic  coatrol  tystea*. 
Integratioa] ,  (*Air  control  centers,  la- 
tegratioa).  Radar  tracking,  Coapat ibi 1 i ty , 
Data  processiag  systeas.  Display  systeas. 
Air  Defease  Coaaaad,  Aatiaircraft  defease 
systeas. 

CHARM  was  aa  experiaental  vehicle  designed  to 
study  the  probleas  of  air  traific  control/air 
defease  iategration.   It  was  an  early,  if  not 
tke  first,  application  of  kigh-speed  data 
processing  techniques,  such  as  those  developed 
in  the  SAGE  air  defense  systea,  to  the  en  route 
air  traffic  control  problea.   This  docuaent 
presents  aa  over-all  review  of  the  results  of 
operating  the  CHARM  Systea  froa  Deceaber  1958 
through  May  1959.   Sigaificaat  statistical  data 
were  not  gathered:   the  Whirlwind  I  coaputer 
was  shut  down  prior  to  the  start  of  a  coapre- 
hensive  test  series  designed  to  gather  quantita- 
tive data,  and  aost  of  the  noraal  periods  of 
systea  operation  were  devoted  to  deaonst rat  ions 
of  CHARM  to  representatives  of  governaent 
agencies  and  industry.   The  necessarily  dif- 
ferent aode  of  operation  required  for  deaon- 
stratioBs  aade  it  iapossible  to  collect  detailed 
or  useful  data.   (Author) 
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AB-i08  655     Div.   33,  30 

(TISTP/MS)  OTS  price  $9.10 

Alderson  Associates,  lac.,  Pk iladelphia.  Pa. 
■OOIFIEO  LINEAR  PROGRAMMING. 
Jaae  60.  99p. 

Uaclassifled  report 

Descriptors:   (•Transportation,  Costs), 
(•Liaear  prograaaiag) ,  ( "Matheaat ical 

analysis) . 

Older  present  arrangeaents  the  nuaber  of  largi 
scale  transportation  routing  probleas  arisiag 
•at  of  spec  redistribution  actions  is  relatively 
■■all.   A  saaple  iadicates  that  less  thaa  five 
rtrcent  of  these  probleas  are  of  sufficieat  site 
lad  eoaplexity  to  aerit  sophisticated  coaputa- 


^ 


TRANSPORTATION  -  Division  33 

tional  treataeat.   For  tkese  purposes  a  problea 
was  coasidered  to  be  sizable  if  it  involved  no 
less  thaa  seven  activities,  no  less  than  three 
consignees  and  no  less  than  three  consignors. 
However,  it  is  possible  to  effect  worthwhile 
savings  in  transportation  outlay  on  these  larger 
redistribution  probleas.   Even  approx iaat i ve 
techniques  which  involve  no  aore  coaplex  calcu- 
lations than  the  present  rules  can  save  about 
two  percent  on  transportation  aileage  in  the 
average  redis tr ibut ioa  problea.   This  is  a  rela- 
tively saall  figure  but  considering  the  'arge 
snnual  outlay  on  redistribution  transportation 
cost  the  absolute  dollar  saving  is  likely  to  be 
considerable.   Most  of  the  calculations  were 
based  on  straightforward  aileage  tables  rather 
than  transportation  cost  tables  or  the  proxiaity 
tables  carreatly  la  use  by  SPCC.   (Author) 
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NON-MILITARY  AND  OLDER  MILITARY 
RESEARCH  REPORTS 


'Descriptors  marked  with  an  asterisk 
are  included  in  the  subject  index. 


ASTRONOMY 
Asfrophysics 

NASA  N63- 18373  OTS  $8.10 


of 


Enrico  Fermi  Inst,  for  Nuclear  Studies,  U 

Chicago,  m. 
DYNAMICAL  PRCX»ERTIES  OF  STELLAR  CORONAfe 
AND  STELLAR  WINDS.   U:  INTEGRATION  OF  TH 
HEAT  FLOW  EQUATION,   by  E.  N.  Parker.  Rept. 
on  Grant  NsG-96-60.  [1963]  83p.  24  refs 
NASA  CR-50463. 


EFINS-62 131 


PB  163  437   OTS   $7.60 

Geological  Survey,  Washington,  D.  C. 
ASTROGEOLOGIC  STUDIES.    PART  A:  LUNAR  ANd 
PLANETARY  INVESTIGATIONS,     Annual  progress  tept. 
no.  3,  25  Aug  61-24  Aug  62  [on  Contract  S-7780-Ol. 
Apr  63,  73p.  43  refs. 

DESCRIPTORS:  •Astrophysics,  •Extraterrestrial 
topography,  •Moon,  Stratigraphy,  Structural  geologl, 
Microphotonieters,  Computers,  Numerical  analyslsji 
Albedo  (Astronomy),  Maps,  Riotographic  analysis. 

Geologic  mapping  of  the  Moon  involves  discriminaticiii 
of  the  different  materials  exposed  on  the  lunar  surfaloe 
and  their  assignment  to  geologic  units,  determinatioh 
of  the  photometric  characteristics  of  these  material, 
delineation  of  the  boundaries  of  the  units,  and  deteritii 
nation  of  their  stratigraphic  sequence. 


PB163  437-S  OTS   $5.60 

Geological  Survey,  Washington,  D.  C. 
ASTROGEOLOGIC  STUDIES.    SUPPLEMENT  TO  PAl^r 
A:  LUNAR  AND  PLANETARY  INVESTIGATIONS,    iijj 
nual  progress  rept.  no.  3  [on  Contract  S-7780-ci 
Apr  63,  57p. 

DESCRIPTORS:  Maps,  •Extraterrestrial  topography, 
•Moon.  ^ 

Maps  supplementing  re  163  437 
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PB  163  438    OTS   $10.50 

Geological  Survey,  Washington,  D.  C. 
ASTROGEOLOGIC  STUDIES.    PART  B:  CRATER  IN- 
VESTIGATIONS. Annual  progress  rept,  no.  3, 
25  Aug  61-24  Aug  62  [<«i  Contract  S-7780-Gl.  Apr  63^ 
I31p.    77  refs.  >"»'-. 

DESCRIPTORS:  •Astrophysics,  •Extraterrestrial 
topography.  Moon,  •Craters,  Minerals,  Rock(Geology), 
Meteorites,  Impact  shock,  •Shock  (Mechanics),  Equa- 
tions, Heat,  Luminescence,  Tests,  Analysis^ 

The  crater  investigations  include  field  studies  of  ter- 
restrial craters,  hyperveloclty  impact  experiments 
with  rocks  and  other  materials,  studies  of  the  be- 
havior of  rocks  under  high  shock  loads,  and  experi- 
mental and  field  studies  of  shock  metamorphism  in 
rocks.     (See  also  re  163  437) 


re  163  439   OTS   $13.00 

Geological  Survey,  Washington,  D.  C. 
ASTROGEOLOGIC  STUDIES.    PART  G  COSMOCHEM- 
ISTRY  AND  PETROGRAPHY.    Annual  progress  rept. 
no.  3,  25  Aug  61-24  Aug  62  [on  Contract  S-7780-Gi 
Apr  63,  I82p.    118  refs. 

DESCRIPTORS:  •Astrophysics.  •Extraterrestrial 
topography.  Moon, •Geochemistry,  •Petrology,  Miner- 
als, Rock  (Geology),  •Meteorites,  X-ray  spectroscopy. 
Electron  microscopy.  Cosmic  rays. 

Studies  are  being  made  of  the  chemical,  perrographlc, 
and  physical  properties  of  materials  of  extraterrestrial 
origin  and  of  certain  materials  associated  with  terres- 
trial impact  structures.    The  studies  are  concerned 
with  tektites,  terrestrial  Impactites,  metaUic  spherules 
formed  by  the  Meteor  Crater  impact  event,  and  parti- 
cles of  possible  cosmic  origin.  (See  also  PB  163  438) 


re  163  440  OTS   $5.60 

Geological  Survey,  Washington,  D.  C. 
ASTROGEOLOGIC  STUDIES.  PART  D:   STUDIES  FOR 
SPACE  FLIOfT  PROGRAM.    Annual  progress  rept. 
no.  3,  25  Aug  61-24  Aug  62  [on  Contract  S-7780-G]. 
Apr  63,  53p.    41  refs. 

DESCRIPTORS:  •Astrophysics,  •Extraterrestrial 
topography,  •Moon,  •Craters,  Meteorites,  Impact 
shock.  Models  (Simulations),  Tests,  Analysis,  Space 
flight. 

These  studies  are  undertaken  to  aid  in  the  design  of 
space  flight  experiments  and  the  planning  of  space 
emissions.    The  report  is  an  evaluation  of  the  lunar 
flux  of  secondary  particles  derived  from  primary  im- 
pact events  on  the  lunar  surface.   (See  also  re  163  439) 


PB  163  441   OTS  $2.60 

GeologlcAl  Survey,  Washingioiw  O.  C 
ASTROCEOLOGIC  STUDIES.    SUMMARY.    Annual 
progress  rept.  no.  3,  25  Aug  61-24  Aug  62,  on  Con- 
tract S-7780-G.    8  Apr  63i,  27j>. 

DESCRIPnrORS:  'Astrophysics,  *  Extraterrestrial 
topography,  *Mooa,  Reviews. 

The  major  long-range  objective^  of  the  program  are  to 
detern)ine  and  map  the  stratigraphy  and  structure  of 
Moon's  crust,  to  work  out  from  these  the  sequence  of 
events  that  led  to  the  presem  condition  of  the  Moon's 
surface,  and  to  determine  the  processes  by  which  these 
events  took  place.  (See  also  PB  163  440) 


NASA  N63-19371      OTS  $1.00 

Goddard  Space  Flight  Center,  National  Aeronautics 
and  Space  Administration,  Greenbelt,  Md. 
COMPUTATION  OT  GENERAL  PLANETARY  PERTUR- 
BATIONS, PART  I,  by  Lloyd  Carpenter.   Av%  63,  35p. 
24  refs.   NASA  TN  D-1898. 


NASA  N63*l  2074  OTS   $0.50 

Goddard  Space  Flight  Center,  National  Aeronautics 
and  Space  Administration,  Greenbelt,  Md. 
ON  LAGRANGE'S  THEORY  OF  THE  THREE-BODY 
PROBLEM  by  Karl  Stumpff.    Jan  63,  15p.    3  refs. 
Technical  note  D-1417. 


BIOLOGICAL  SQENCES 


PB  163  447  OTS  $1. 10 

Columbia  U. ,  New  York. 
COMBAT  HEAD  INJURY  PROJECT,   FOLLOW  UP,  by 
William  F.  Caveness.  Annual  progress  rept. ,  24  ^me- 
31  Dec  52,  on  Contract  Nonr-266(26).  29  )ui  54,  5p. 
AD-47  851. 

DESCRIPTC«S:    *Battle  injuries,   niead,  *Epilq>8y, 
Electroencephalography. 

Brief  report  on  assembly  and  analysis  of  data  from  the 
acute  phase  of  Injury  and  follow-up  study  of  patients 
after  diey  have  returned  to  the  U.  S. 


NAS-NRC-920-C 

Order  from  NAS-NRC       $1. 25 

Committee  on  Pest  Control  and  Wildlife  Relationships. 

National  Research  Council.  Washington,  D.  C. 
PEST  CONTROL  AND  WILDLIFE  RELATIONSHIPS. 
PART  ni:  RESEARCH  NEEDS.    Rept.  no.  3.   1963,  32p. 


DESCRIPTORS:  •Pest  control,  nnsect  control,  Insec- 
ticides, Pesticides,  Insects,  Ecology.  Parasites, 
Toxicity,  Plants  (Botany),  Biological  environment. 
Economics. 

This  report  is  directed  primarily  to  those  concerned 
with  planning  and  facilitating  research  in  this  imporunt 
and  controversial  field.   It  should  serve  to  assist  them 
in  determining  whether  pest  control  and  eradication 
programs  are  based  upon  sound  technical  information. 
It  should  also  serve  as  a  basis  for  planning  additional 
research  to  (1)  develop  alternative  methods  of  control, 
(2)  Improve  upon  and  develop  safer  and  more  specific 
control  materials  and  methods  of  application,  and  (3) 
determine  allowable  levels  of  pesticides  in  wildlife 
environment  and  dosages  which  may  be  applied  without 
exceeding  these  levels. 


NAS-NRC-977 

Order  from  NAS-NRC      $3.00 

National  Research  Council,  Washii^on,  D.  C. 
IMPACT  ACCELERATION  STRESS.    PROCEEDINGS  OF 
A  SYMPOSIUM  HELD  AT  BRCXDKS  AIR  FORCE  BASE, 
NOVEMBER  27-29,  1961,  WITH  A  COMPREHENSIVE 
CHR(»lOLOGICAL  BIBLIOGRAPHY,  ed.  by  Robert  Humej 
1962,  508p.  Ij  120  refs. 

DESCRIFrORS:  •Conferences,  "Stresses,  'Impact 
shock,  "Wounds  and  Injuries,  •Spinal  corid,  •Motor 
vehicle  accidents,  •Aviation  accidents.  Mechanics, 
•Bone,    Head,    Acceleration,  Vehicle  accessories. 
Skeleton,  Thorax,  Abdomen,  Motion,  Dynamics, 
Gravity,  Landing  Impact,  •Acceleration  tolerance. 
Analog  computers,  Accelerometers,  Armed  forces 
irch.  Bibliographies. 


Contents: 

Review  of  NASA  impact  work  and  plans;  Review  and 
forecast  (rf  impact  studies.  United  States  Army;  Federal 
aviation  agency  impact  research;  Bicmechanical 
problems  at  the  lumbar  spine;  The  physiologic  acceler- 
ometers; French  observations  and  research  concerning 
impact  and  crash;  Aviation  crash  injury  research  - 
review  of  the  flight  safety  foundation  impact  work  and 
plans;  Causes  of  impact  injury  in  automobile  accidents; 
Human  and  animal  impact  studies  in  U.  S.  Universities; 
Automotive  impact;  Impact  studies  of  the  United  States 
aerospace  industry;  Biomechanics  of  impact  Injury;  Jolt 
effects  at  impact  on  man;  Biomechanical  studies  on  the 
bones  of  the  face;  Steering  wheel  impact;  Criteria  for 
injury  potential;  Experiences  in  head  injury  and  skeletal 
research;  Impact  damage  to  internal  organs;  Compari- 
son at  the  dynamic  characteristics  of  dummies,  ammala 
and  man;  A  comparison  of  the  responses  of  men  and 
dummies  to  ship  shock  motions,  part  I  &  2;  A  minimal 
compression  fracture  of  T-3  as  a  result  of  impact;  The 
dynamics  of  human  restraint  systems;  A  research  pro- 
gram to  develop  a  60  "G"  personnel  restraint  system; 
Full  body  support  systems;  An  analog  computer  which 
determines  human  tolerance  to  acceleration;  Some 
current  impact  studies  in  Great  Britain;  USAF  impact 
acceleration  program  and  facilities;  Path  of  body  travel; 
Application  of  the  impact  sensitivity  method  to  animate 
structures;  Automotive  human  crash  studies;  Investiga- 
tions on  long-stretching  body  restraints. 
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FB  163  532  OTS  $2.60 

Tennessee  U.  [Knoxville]. 

■OLOaC  RESPONSE  TO  POLYUR ETHANE  FOAM, 
bjr  R.  T.  Sherman.   Progress  rept. ,  1  Mar-31  Oct  60 
on  Contract  DA  49-193-md-2099.  [1960]  27p. 
AD-245-180. 

DESCRIPTORS:    •Expanded  plastics,  Urethanes, 
Wymers,  'Surgery,  •Prosthetics,  Blood  vessels. 
Substitutes,  Mammary  glands.  Toxicity,  Ethylenes, 
Fluorides,  Metabolism,  Excretion,  Labeled  substanceji 
lone  fracture.  Transplantation,  •Isocyanate  plastics, 
*Halocarbon  plastics. 

Clinical  and  experimental  use  of  polyurethane  foanu  a^ 
surgical  prostheses  for  orthopedic,  mammary,  and 
Macular  applications  have  been  reported.  In  vivo 
mdles  evidencing  excellent  clinical  resuls  in  ortho- 
pedic applications  erf  rigid  polyurethane  foams  and 
little  or  no  toxicity  in  experimental  animals  have  been 
published.   Progress  in  an  intensive  study  of  the 
djemical  nature  of  polyurethane  foam  in  biologic 
^jplication,  toxicity,  and  metabolic  fate  in  dogs,  rata 
ud  mice  is  presented.   Peritoneal  implantation  of 
powdered  polyurethane  foam  in  dogs  is  lethal  in  rangej 
Aove  50  grams  while  powdered  Teflon  control  animals 
Aow  no  detectable  ill  effect  from  200  gram  Implan- 
odons.  LD50  determination  for  toluene  diisocyanate 
(80/20  mixed  isomers)  in  mice  from  intraperitoneal 
■Ijection  are  reported.   An  accurate  method  is  being 
lereloped  for  determination  of  metabolic  route  of 
breakdown.    Excretion  and/ or  storage  of  polyurethane 
surgical  prostheses  jq  vivo  by  radioactive  tracer 
techniques  (C 14)  is  detailed.   (Author) 


Anatofn)^  and  Physiology 


8NL-5745      OTS  $1.10 

Brookhaven  National  Lab. ,  Upton,  N.  Y. 
OTRA VENOUS  INFUSION  DROPLET  INDICATOR,  by 
$.  Fine,  J.  S.  Robertson  and  others.   Rept.  on  Contract 
AT(30-2X3EN-16.    II  Jan  62,  4p.  ^ 


BNL-5710      GTS   $2.60 

Brookhaven  National  Lab. ,  Upton,  N.Y. 
INVESTIGATION  OF  THE  ACTICW  OF  FISH-DNA  ON 
REPAIR  OF  FRACnURES  IN  MICE,  byE.ATonna, 
P.J.  Sanen,  andE.  P.  Cronkite.  Rept.  on  Ckntraa 
AT(30-2)(3EN-16.    11  Jan  62,  27p.  16  refs. 


AD-407  091  OTS  repriced  |0.  75 

California  U. ,  Los  Angeles.  School  of  Medicine. 
ANATOMY  OF  THE  HYPOTHALAMUS  AND  ITS 
CONNECTIONS,   by  D.  G.  Stuart.   Rept.  on  Contract 
AF  41(657)344.  Sep  62,  23p.  65  refs.  AAL-TDR-62-13 
><ASA  N63- 17346. 

DESCRIPTORS:    •Tlialamus,  •Brain,  •Shivering,  Nerv(' 
Oils,  Tissues  (Biology),  Anatomy,  Neurology, 
Jtervous  system,  •Neuromuscular  transmission. 


This  report  briefly  summarizes  hypothalamic  anatomy 
in  terms  of  boundaries  cellular  groups,  intra  efferent 
and  afferent  connections,  and  ontogenetic  development. 
Wherever  possible,  discussion  is  directed  or  limited 
to  aspects  of  hypothalamic  anatomy  that  are  of  special 
significance  to  the  nervous  control  of  shivering.    For 
this  reason  the  connections  between  the  septal  area  of 
the  forebrain  and  the  hypothalamus  are  emphasized. 
(Author) 


NASA  N63- 18665      OTS  $0.75 

Langley  Research  Center,  National  Aeronautics  and 
Space  Administration,  Langley  Station,  Va. 
ROUGH-AIR  EFFECT  ON  C31EW  PERFORMANCE 
DURING  A  SIMULATED  LOW-ALTITUDE  HIGH- 
SPEED SURVEILLANCE  MISSION,  by  George  J. 
Hurt,  Jr.   Aug  63,  23p.  4  refs.   NASA  TN-D- 1924. 


PB  163  490      OTS  $5. 60 

San  Diego  State  Coll. ,  Calif. 
TENTATIVE  BIBLIOGRAPHY  ON  WORK  AND  FA- 
TIGUE.  Rept.  on  Contract  Nonr- 1268(01).   Mar  54. 
57p.   788  refs.  AD-95  137. 

DESCRIPTORS:  •Bibliographies,  •Exercise,  •Fatigue 
(Physiology,  Physiology.  " 


re  163  559     OTS  $1.60 

Tennessee  U. ,  Knoxville. 
EFFECT  OF  HUNCTR  AND  SATIETY  ON  ODOR 
SENSITIVITY,  by  E.  Furchtgott  and  M.  P.  Friedman. 
Rept.  no.  13  (Final)  1  Mar  57-31  July  59,  en  Contract 
DA  19-l29-qm-844.   31  July  59,  20p.  14  refs.   File 
no.  P-lllO;  AD-233  083. 

DESCRIPTORS:  •AppeUte,  •Odors,  •Smell,  •Taste. 
Sensitivity,  Thresholds  (Physiology) 

Odor  and  taste  RLs  were  determined  before  and  after 
lunch  as  well  as  on  days  when  lunch  was  withheld. 
There  was  a  small  increase  in  sensitivity  under  hunger. 
However,  the  effea  is  apparently  not  a  direct  function 
of  the  degree  of  hunger.  The  previously  reported 
ambiguous  results  are  in  line  with  the  large  inter-sub- 
jea  variability  apparent  in  the  hunger  enhancement  and 
diurnal  sensitivity  changes  in  the  chemical  senses. 
(Author) 


Biochemistry 


BNL-5637      OTS    $4.60 

Brookhaven  National  Lab. ,  Upton,  N.  Y. 
BIOLOGICAL  SPECIFICITY  IN  PROTEIN-SMALL 
MOLECULE  INTERACTIONS,  by  D.  E.  Koshland,  Jr. 
Rept.  onContraa  AT(30-2XXN-16.   6  Oa  61,  49p. 
32  refs. 


BNL-5787      OTS    $3.60 

Brookfaaven  NatlooAl  Lab. ,  Upton,  N.  Y. 
CATALYSIS  IN  LIFE  AND  IN  THE  TEST  TUBE,  by 
D.  E.  KcMbUnd,  Jr.   Rept.  go  Cootraa  AT(30-2X3EN- 
16.   [l%l)33p.  29ref8. 


BNL-5799     OTS  $3.60 

Brookhaven  National  Lab.,  Upton,  N.  Y. 
CHANGES  IN  THE  SKELETAL  CELL  PROLIFERA- 
TIVE RESPONSE  TO  TRAUMA  CONCOMITANT  WFTH 
AGING,  by  Edgar  A.  Toona  and  Eugene  P.  Cronldte. 
Rept.  oo  Cootraa  AT(30-2)GEN-16.   26  Jan  62,  34p. 


BNL-6021      OTS    $1.60 

Brookhaven  National  Lab. .  Uptoo,  N.  Y. 
DEPRESSION  OF  HEME  FORMATION  AND  THE 
PRODUCTION  OF  FREE  PORPHYRIN  IN  DUCK 
ERYTHROCYTES,  by  J.  Raymood  Klein.   Rept.  on 
Cootraa  AT(30-2XKN- 16.   23  Apr  62,  13p.  11  refs. 


BNL-5665      OTS  $2.60 

Brookhaven  National  Lab. .  Upton.  N    Y 
TFLANSMANGANIN,  THE  MANGANESE  CARRYING 
SYSTEM  OF  PLASMA,  by  Albert  J.  Bertinchampe  and 
l^ge  C.  Cazlas.   Rept.  on  Contraa  AT(30-2)GEN- 
16.  6  Nov  61.  25p.  18  refs. 


PB  163  576  OTS  $2.60 

Naval  Radiological  Defense  Lab. ,  Sen  Francisco, 
Calif. 

TRABECULAR  AND  CORTICAL  BONE  COMPOSITION, 
by  J.  K.  Gong,  J.  S.  Arnold,  and  S.  H.  Cobn.  6  Sep  60. 
23p.  12  refs.  Research  and  development  technical  rept. 
Ua^RDL-TR-460;  AD-246  584. 

DESCRIPTC«S:    •Bone,  Bone  marrow,  Aninals,  Man, 
Density,  Ash,  Water,  Volume,  Quantitative  analysis, 
Sutistical  data.  Radiation  efTects. 

Marrow- free  trabecular  bones  from  dog,  man,  monkey 
and  steer  were  obtained  by  use  of  a  special  marrow- 
washing  technique,   llie  quantities  of  the  various 
trabecular  bone  fractions  (water,  organic,  volatile  in- 
organic and  non-volatUe  inorganic  (ash))  found  in  these 
animals  were  con^)ared  with  those  at  cortical  bone.  The 
components  of  each  at  the  two  types  of  bones  from  the 
four  species  were  found  to  be  quantitatively  similar 
to  each  other.   However,  the  over-all  density  of  the 
cortical  bone  was  higher  than  that  of  the  trabecular 
bone.   The  higher  density  was  due  to  a  higher  ash  and 
a  lower  water  content  found  in  the  conical  than  in  the 
trabecular  bone.   On  the  basis  of  the  values  found, 
graphs  were  prepared  and  the  methods  for  the  calcu- 
lation of  the  volume  and  mass  of  the  various  bone 
fractions  when  given  the  mass  and  ttie  ratio  of  trabecular 
to  cortical  ash  were  demonstrated.   (Author) 


S-4 


Botany 

BNL-5789      OTS     $4.60 

Brookhaven  National  Lab.,  Upcon,  N.  Y. 
DISTRIBUTION  AND  PROPERTIES  OF  PLANT 
FRUCTOSE   1,6-DIPHOSPHATASES  AND  THEIR  ROLE 
IN  PHOTOSYNTHESIS  AND  RESPIRATICW.  by  Robert 
M.  Smillie.   Rept.  on  Contraa  AT(30-2)GEN-I6. 
23  Jan  62,  46p.  61  refs. 


BNL-5834  OTS    $3.60 

Brookhaven  National  Lab. ,  Upton,  N.  Y. 
EVIDENCE  ON  UTILIZATION  OF  DNA  BREAKDOWN 
PRODUCTS  FROM  THE  TAPETUM  FOR  DNA 
SYNTHESIS  IN  THE  MICROSPORES  OF  iTinTM 
LONGlFimUM,    by  Stephen  T.  Takats.  Rept.  on 
AT(30-2)  GEN- 16.  7  Feb  62,  31p.  20  refs. 


HW-SA-2296  OTS  $2.60 

Hanford  Atomic  Products  Operation,  Richland,  Wash. 
THE  EFFECT  OF  DINITROPHENOL  ON  TRANSPI- 
RATION AND  CALaUM  ACCUMULATION  IN  SHOOTS 
OF  BARLEY  SEEDINGS,  by  D.  A.  Barber  anl  H.  V. 
Koont2.  Rept.  on  Contract  AT(45- 1)1350.  6  Nov  61. 
27p.  13  refs. 


Medical  Specialties  and  Equipment 


PB  163  473  OTS  $2.60 

Navy  Electronics  Lab. ,  San  Diego,  Calif. 
AN  ELECTROMYOGRAPHIC  STUDY  OF  IMPAIRMENT 
AND  ESTIMATES  OF  SUBJECTIVE  EFFORT  ASSOQ- 
ATED  WITH  VOLUNTARY  MUSCULAR  CONTRACTION 
by  R.  G.  Eason.   Rept.  for  Jan  58-Jan  59.  22  May  59, 
28p.  36  refs.  NEL  rept.  898. 

DESCRIPTORS:    ♦Electromyography,  •Muscles, 
Physiology,  Exercise,  •Fatigue  (Physiology),  Motor 
reactions,  Stimulation,  •Medical  ^^uipment. 
Neuromuscular  transmission. 

The  feasibility  of  using  the  surface  electromyogram 
(EMG)  as  an  index  at  muscular  fadgue  and  subjective 
effort  was  studied.   The  results  of  the  three  experiments 
conducted  were  interpreted  as  indicating  that  the  EMG 
reflects  the  acquisition  erf  both  local  and  generalized 
muscular  impairment  xluring  a  sustained  contraction; 
that  it  reflects  localized  residual  impairment  under 
certain  conditions;  and  that  it  may  be  used  as  an  index 
of  subjective  effort  under  specified  conditions.  It  is 
hypothesized  that  voluntary  effort  induces  cortical 
simulation  which  in  turn  influences  the  level  of  motor 
unit  excitation.   (Author) 


PB  163  414  OTS  $22.25 

School  of  Aerospace  Medicine,  Brooks  AFB,  Tex. 
LECTURES  IN  AEROSPACE  MEDICINE,    8  THRU 
20  JANUARY  1%2.    1962,  420p.  122  refs;  NASA  N62- 
14197;  includes  NASA  N62- 14198-14218. 


DESCRIPTCWS:    •Aviation  medicine,  •Space  medicjae, 
•Astronautics,  •Launching  sites.  Astronauts,  •Strops 
(Physiology),  Cosmic  rays,  Space  biology,  •Lunar 
environment.  Monitors,  •Weightlessness,  •Photo- 
gynthesis,  Instrumentation,  Mammals,  Dose  rate, 
•Pressure  suits,  •Exobiology,  Radiobiology,  Space 
environn«ntal  conditions.  Lunar  probes,  •Space 
perception,  Radiation  effects,  •Gas  chromatogr^i- 
•Space  propulsion,  Moon,  •Life  sif>port.  Plants 
(Botany),  Launching. 

Contents: 

History  and  back-ground  of  astronautics;  occipatioi l  d 
medicine  at  the  launch  site;  selection   and  stress 
testing  of  astronauts;  biologic  effects  of  high  energy 
particles  in  space;  physiologic  necessities  in  simulated 
lunar  flights;  biomedical  monitoring  in  flight;  weight- 
lessness: a  F*iy8iological  problem  in  space;  newer 
aspects  of  subcellular  photosynthesis;  bio- instrument- 
tation  for  space  flight;  what  can  man  contribute  to 
operations  in  space;  x-15  operations  in  pre- lunar 
studies;  response  of  mamnialian  systems  to  non- 
uniform space  radiation  dose;  bio-astronautic  support 
of  the  x-15  and  dyna-soar  pressure  suit;  Interplanetary 
environment;  extra  "terrestrial  life";  ocular  effects  of 
particulate  space  radiation;  monitoring  of  moon  bas^, 
atmospheres  by  gas  chromatography;  ti»e  ecologic 
profile  of  the  moon;  soil-less  gardening  on  the  moon;' 
the  lunar  crust  for  life  si4)port;  who  owns  the  moon? 


Radiobiology 


BNL-6108      OTS  $2.60 

Brookhaven  National  Lab.,  Upton,  N.  Y 
COMPARATIVE  KINETICS  OF  Ca47  AND  Sr85  m 
MAN,  byS.  H.  Cohn,  S.  W.  Uppincott  and  othera. 
Rept.  on  Contraa  AT(30-2)GEN-16.    19  June  62.  28i 
17  refs.  " 


»JL-6503      OTS    $2.60 

Brookhaven  National  Lab. ,  Upton,  N.  Y 
METABOUSM  OF  FISSION  PRODUCTS  IN  MAN' 
MARSHALLESE  EXPERIENCE,  by  S.  H.  Cohn.   Rm 
on  Cootraa  AT(30-2)GEN-16.    17  Dec  62.  27d 
19  refs.  ^ 


BNL-6704      OTS  $2.  60 


Brookhaven  National  Lab. ,  Upton,  N.  Y. 
RADIATION-INDUCED  MAMMARY  GLAND  NEOPL>i$IA 
W  THE  RAT.  by  V.  P.  Bond,  E.  P.  Cronklte,  and 
others.    Rept.  on  Contract  AT(30-^GEN-16i.    1962. 
26p.  19  refs. 


PNE-225P      OTS    $1.50 


DEEn ,  r 


California  U. .  Los  Angeles     School  of  Medicine 
OMRACTERISTTCS  OF  FALLOUT  FROM  A  DEor 
BURIED  NUCLEAR  DETONATION  FROM  ABOUT  3 
TO  150  MILES  FROM  GROUND  ZERO  (PART  I) 
AERIAL  RADIOMETRIC  SURVEY  (PART  II)  by 
K.  H.  Larson,  R.  B.  Guillou  and  ahers.   Rept.  on 
ffoj.   SEDAN,  Contraa  AT(04-1)GEN-12.  Ai«  62, 
Wp    18  refs.   NASA  N63- 17723. 


PNE-224F      OTS  $1.00 

California  U. .  Los  Angeles,  School  of  Medicine. 
INFLUENCE  OF  A  CRATERING  DEVICE  ON  CLOSE- 
IN  POPULATIONS  OF  LIZARDS,  by  Frederick  B 
Turner.   Rept.  on  Proj.  SEDAN.   20  Dec  62.  45p. 
7refB. 


HW-SA-2848      OTS     $1.60 

Hanford  Atomic  Produas  Operation,  Richland.  Wash 
ACCUMULATION  OF  RADIONUCUDES  BY  AQUATIC 
INSECTS,  by  J.  J.  Davis.   Rept.  on  Contraa 
AT(45-1)-1350.   29  Nov  62,  13p.  II  refs. 


HASL-I34   OTS   $0.50 

Health  and  Safety  Lab, ,  Atomic  Energy  Commission. 

New  York. 
DETERMINATION  OF  BERYLUUM  IN  URINE  BY  ION 
EXCHANGE  SEPARATION  AND  FLUORIMETRIC 
MEASUREMENT,  by  Doris  C.  Sutton,  Feb  63.  2lp. 
14  refs.  NASA  N63- 17459, 


NP-10714  OTS$2L00 

National  Navy  Medical  Center,  Bethe8<ta,  Md. 
FINAL  SAFEGUARDS  REPORT  FOR  ARMED  FORCES 
RADIOBIOLOGY  RESEARCH  INSTITUTE.  Sept  61. 
319p.  *^ 


PB  163  416  OTS  $1.60 

Naval  Radiological  Defense  Lab. ,  San  Francisco, 

Calif. 
EFFECTS  OF  WHOLE  BCOY  X-RAIXATION  ON  THE 
ACCRETION  AND  EXCHANGE  OF  RADIOSTRONTTUM 
IN  THE  SKELETON  OT  DOGS,   by  W.  U  Milne, 
J.  S.  Arnold  and  others.  8  Apr  58,    16p.  19  refs. 
Research  and  Development  Technical  rqpt.  USNRDL- 
TR-219. 

DESCRIPTORS:    •Radiation  effects,  •X-rays,  •Skeleton, 
•Bone,  Metabolism,  Dogs,  Tracer  studies,  Growth, 
♦Strontium,  Calcium,  Age. 

An  anempt  was  made  to  quandtate  the  effects  of  whole 
body  X  irradiation  on  the  inorganic  metabolism  of  the 
skeletal  tissue  of  adult  dogs.   A  radioisotopic  tracer 
technique  employing  strontium- 85  was  used  to  differ- 
entiate in  vivo  between  the  amount  of  exchangeable  cal- 
cium and  the  rate  of  skeletal  accretion  (Sr*5  incorpo- 
rated into  the  non- exchangeable  fraction)  in  both  normal 
and  irradiated  beagles.   The  accretion  rate  was  found  to 
be  inversely  correlated  with  the  age  of  the  animals.  At 
10  months  following  e)qx>sure  to  300  r  (mid- line  dose) 
whole  body  x  irradiation,  both  the  accretion  rate  and  die 
amoimt  of  exchangeable  calcium  in  die  skeleton  of  the 
irradiated  dogs  were  higher  than  in  the  non- irradiated 
controls.   At  10  days  following  180  r,  no  change  in 
aocrotion  rate  was  observed;  however,  there  was  a 
(tocranse  in  the  exchangeable  calcium. 
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CHEMISTRY 


HW-W737      OTS  $1. 10 

Huford  Atomic  Products  Operatlofi,  Richland,  Wash. 
DETERMINATION  OF  SMALL  AMOUI^TS  OF  CERIUM 
ACTIVITY  IN  STRCWTIUM-90  USING  ANION  EX- 
CHANGE, by  P.  P.  Roberts.    Repc  on  Contract 
AT<45-1)1350.    14  July  61,  8p. 


NASA  N63- 18662      GTS    $0.50 

Lewis  Research  Center,  National  Aeronautics  and 
Space  Administration,  Cleveland,  Ohio. 
EXPERIMENTAL  INVESTIGATION  OF  CHEMICAL 
REGENERATION  OF  SURFACES  IN  SIMULATED 
THERMIONIC  DIODES,  by  Helmut  F .  Bittze  and 
Arthur  L.  Smith.  July  63,  21p.  4  refs. 
NASA  TN-D-1877. 


The  reactions  of  xenon  with  trifluoromethyl  hypofluorite 
(CF3OF),  ootygen  difluoride(OF2),  fluorine  fluorosuif ate 

O  0     0 

(FCKF)  and  peroxydlsulfuryl  difluoride  (F»DCfiF)  were 

studied. 


Inorganic  Chemistry 


AD-403  439  OTS  $1.60 

Washington  U. ,  Seattle. 
TTIE  EQUILIBRIUM  BETWEEN  PEROXYDISULFURYL 
CaFLUORIDE  AND  FLUOROSULFATE  FREE  RADI- 
CALS, by  Francis  B.  Dudley  and  George  H.  Cady. 
Technical  rept.  no.  42  on  Ccmtract  Nonr- 477(16).  1963, 
14p.  13  refs.  ARPA  Order  no.  26-60,  Task  2. 

DESCRIPTCHIS:    •Free  radicals,  •Peroxydisulfates, 
•Fluorides,  •Fluorine  compounds,  •Sulfates,  Chemical 
equilibrium,  •Thermodynamics,  Enthalpy,  Absorption 
spectrum.  Least  squares  method. 

Peroxydisulfuryl  difluoride  and  fluorosulfate  free 
radicals  have  been  shown  to  exist  in  equilibrium  below 
600OK2.   The  temperature  dependence  of  pressure  at 
constant  volume  was  used  to  calculate  a  series  of  K- 
values  between  450OK  and  600°K.  This  method  indidkted 
an  enthalpy  change  of  22. 1  kcal/mole  whereas  a 
spectrophotometric  method  basied  on  the  temperature 
dependence  of  the  absorption  of  the  fluorosulfate 
radical  at  474  m^  gave  an  enthalpy  change  of  23. 5 
Kcai/mole. 


AD- 403  491  OTS  $1.10 

Washington  U. ,  Seattle. 
REACTIONS  OF  XENON  WITH  CERTAIN  STRONG 
OXnXZING  AGENTS,   by  Gary  Card,  Francis  B. 
Iteiley,  and  George  H.  Cady.  Technical  rept.  no.  43 
on  Contract  Nonr- 477(16).  1963,  6p.  7  refs.  ARPA 
Order  no.  26-60,  Task  2. 

DESCRIPTORS:    •Xenon,  Chemical  reactions,  •Oxi- 
dizers, Fluorocarbons,  Methyl  radicals,  Oxyfluorides, 
Oxygen  compounds,  •Fluorides,  Fluorine  compounds. 
Sulfates,  Peroxydisulfates. 


Ph)rsical  Chemistry 


IS-434  OTS  $1.60 

Ames  Lab. ,  Iowa  State  U.  of  Science  and  Tech. 
STABILITY  CONSTANTS  AND  INTRINSIC  SOLLIBIUTY 
OF  SEVERAL  NICKEL  (II)-vic-DIOXIME  COMPLEXES, 
by  Charles  V.  Banks  and  Samuel  Anderson.  Rept.  on 
Contract  W7405-eng-82.    19  Mar  62,  20p.  30  refs. 


NASA  N63- 18464      OTS  $0.  SO 

Goddard  Space  FUght  Center,  National  Aeronautics 
and  Space  Administration,  Greenbelt,  MdL 
EXPERIMENTAL  STUDIES  ON  BOWEN'S  DECARBONA- 
TION  SERIES,   n.    P-T  UNIVARIANT  EQUILIBRIA  OT 
THE  REACTION:  FORSTERITE  +  CALCITE" 
MONTICELLITE  +  PERICLASE  +  CO2,  by  L.  S.  Walter; 
July  63,  lOp.  16  refs.   NASA  TN-D-1843. 


NASAN63-13878   OTS   $0.75 

Lewis  Research  Center,  National  Aeronautics  and 

Space  Administration,  Cleveland,  Ohio. 
EFFECT  OF  DISSOCIATION  ON  EXHAUST-NOZZLE 
PERFORMANCE,  by  T.  W.  Reynolds.    11  June  58,  de- 
classified 8  Feb  63.    26p.    22  refs.  NACA-RM  E58C25. 


PB  163  448       OTS  $5.60 

Ultrasonics  Research  Lab. ,  Western  Reserve  U. . 

Cleveland,  Ohio. 
THE  EFFECT  OF  ULTRASONIC  WAVES  ON  THE 
ELECTRODEPOSmON  OF  NICKEL,  by  Robert  Penn, 
Ernest  Yeager.  and  Frank  Hovorka.   Technical  rept. 
no.   15  on  Contract  N7onr  47002.    1  Apr  55,  51p. 
14  refs.    AD-73  019. 

DESCRIPTORS:  •Nickel.  ♦Electrodeposition,  •Ultra- 
sonic radiation.  Hydrogen,  •Polarization,  •Electroly- 
sis, Caviution,  Electrochemistry,  X-ray  diffraction 
analysis. 

The  effects  of  ultrasonic  waves  at  800  kc.  /sec.  have 
been  studied  In  terms  of  the  electrodeposition  of  nickel 
from  sulfate  solutions.   TTie  simultaneous  discharge  of 
both  nickel  and  hydrogen  ions  is  involved.    Appreciable 
effects  have  been  found  only  when  cavitation  occurs. 
The  polarization  associated  with  the  deposition 
processes  is  decreased  to  a  considerable  extent.   The 
efficiency  for  the  deposition  of  nickel  may  be  either 
decreased  or  increased  depending  on  the  hydrogen  ion 
and  nickel  ion  concentrations  in  the  solution  as  well  as 
the  current  density.   Similar  effects  to  a  much  lesser 
extent  can  be  produced  by  vigorous  stirring  of  the 


electrolytic  solution.   X-ray  diffraction  studies  of  the  1 
deposits  indicate  that  the  ultrasonic  waves  decrease  llje 
tendency  for  the  110  planes  of  the  face  centered  cubicj 
system  to  be  oriented  parallel  to  the  electrode  surfade 
at  high  current  densities  and  increase  the  tendency  fctr 
the  100  pUnes  co  be  oriented  parallel  to  the  surface  a^ 
tow  current  densities.    All  of  these  effects  are  asso- 
ciated with  the  disruption  of  the  concentration  gradlert^ 
at  the  electrode  surface  as  a  result  of  the  micro-agitii 
tion  associated  with  caviution.   In  general  ultrasonic", 
waves  represent  an  Important  means  for  disrupting  c<.4 
centration  gradients  when  more  conventional  forms  a< 
agitation  are  inadequate.   (Author) 
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EARTH  SCIENCES 
Climatology  and  Meteorology 

UCLA -513      OTS    $0.50 

Cahfornia  U. ,  Los  Angeles.   School  of  Medicine. 
NOTES  ON  THE  DEPOSITION  OF  FALLOUT  IN 
RELSTION  TO  TOPOGRAPHY  AND  LOCAL 
METEOROLOGICAL  CONDITIONS,  by  William  E. 
Manin.    Rept.  en  Contraa  AT(04-1KJEN-12.    lune  63 
17p.  5  refs.  * 

NASA  N63- 19370      OTS    $075 

Goddard  Space  Flight  Center,  National  Aeronautics 
and  Space  Administration,  Greenbelt,  Md 
ARCTIC  METEOROLOGY  PHOTO  PROBE  POLARIZED 
UGHT  EXPERIMENT  (CONTINUATION  OF  PROJECT 
AMPP)  by  Gerald  L.  Hempfling.  Harold  E.  Evans  and 
ahers.   Aug  63,  20p.  1  ref.    NASA  TN  D- 1449. 

NASA  N63- 18657      OTS     $0.50 

Goddard  Space  Flight  Center.  National  Aeronautics 
•nd  Space  Administration,  Greenbelt,  Md. 
SOME  ASPECTS  OF  STRATOSPHERIC  CIRCULATION 
DERIVED  FROM  METEOR  LOGICAL  ROCKET 
miNGS  OVER  THE  UNITED  STATES  DURING  THE 
WINTER  OF   1961,  by  Mohammad  Rahmatullah, 
July  63,  15p.  10  refs.   NASA  TN-D- 1755. 


«  163  405   OTS   $1.10 

Waho  U.  CoU.  of  Forestry  (MoscowJ. 
OOCXJRRENCE  AND  SIGNIFICANCE  OF  DEW  ON 
ELECTED  FOREST  SITES  IN  NORTHERN  IDAHO, 
>y  Kenneth  E.  Hungerford  and  Paul  J.   Edgerton.  Prog- 
««8  rept.  no.  2  on  Contract  Cwb  10088.    June  63.  9p. 
5  refs.  "»     K» 

DESCRIPTORS:  •Dew,  Climatology,  •Trees.  Meteoro- 
"IPcal  phenomena,  •Meteorological  instruments, 
■"ho.  Statistical  data,  •Ecology. 
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During  July,  August,  and  September  1962,  microcli- 
matic measurements,  including  dew  measurements, 
were  made  at  18  "permanent"  sites  as  well  as  at 
56  temporary  stations.    Station  Instrumentation  varied 
according  to  the  purpose  of  each  station  in  the  research 
scheme.    Fully  instrumented  stations  contained  a 
hygrothermograph,  recording  anemometer,  and  a  dew 
gauge.    A  maximum-minimum  thermometer  and  dew 


PB  163  402  OTS   $9. 10 

Kansas  Agricultural  Experiment  Station,  Manhattan. 
THE  EVAPOTRANSPIRATION  PROBLEM.    THIRD  CON- 
TRIBUTION, by  Willem  van  der  BijI.    Rept.  for  1958- 
1959,  on  Contract  Cwb-9605.    [1961]  109p.    84  refs. 

DESCRIPTORS:  •Evapotranspiration,  •Turbulence, 
•Atmospheric  precipitation,  •Grasses,  Solar  radiation, 
Kansas,  Infrared  radiation.  Temperature,  Statistical 
analysis.  Ecology. 

Contents: 

Review  of  foreign  literature 
Turbulence  studies 

Statistical  analysis  of  monthly  precipitation  amounts  in 
some  Kansas  districts 


PB  163  403   OTS   $3.60 

T^l"^f  Agricultural  Experiment  Station,  Manhattan. 
THE  EVAPOTRANSPIRATION  PROBLEM.  FOURTH 
CONTRIBUTION,  by  WiUem  van  der  Bijl  and  L.  Dean 
Bark.    Rept.  for  1959-1960,  on  Contract  Cwb-9792. 
(1961]  37p.  10  refs. 

DESCRIPTORS:  •Evapotranspiration,  •Turbulence, 
Kansas,  Climatology,  Graphic  analysis,  Statistical 
analysis.  Statistical  data. 

Contents: 

Review  of  foreign  literature 
Turbulence  studies 

An  example  of  the  possible  use  trf  the  potential  evapo- 
transpiration concept  as  a  climatic  parameter 


(See  also  PB  163  402) 


PB  163  404   OTS   $1.10 

r>!^^^^  Agricultural  Experiment  Station,  Manhattan. 
FORTRAN  II  PROGRAM.    DETERMINING  PRECIPITA- 
TION PROBABILTTIES  FROM  A  FITTED  GAMMA 
DISTRIBUTION,  by  L.  Dean  Bark  and  Larry  B.  Hofman. 
Rept.  on  Contract  Cwb  10257.    (1963]  lOp.  8  refs. 

DESCRIPTORS:  •Atmospheric  precipitation,  •Program- 
ming (Computers),  •Programming  languages. 
Statistical  distributions.    Mathematical  analysis. 
Probability.  '      ' 


FB  163  406  OTS  $9.10 

Kansas  Agricultural  Experiment  Station,  Manhanan. 
WEEKLY  PRECIPrrATION  AMOUhfTS  FOR  KANSAS, 
by  L.  D.  Bark.    Rept.  on  Contract  Cwb  10257.  Feb  63, 
lOSp.    Technical  bulletin  126. 

DESCRIPTORS:  *  Atmospheric  precipitation,  ^Kansas, 
'Statistical  data,  *Tables. 


PB  163  401    GTS   $3.60 

Kfissouri  U. ,  Columbia 
EVAPOTRANSPIRATION  MEASUREMENTS  WITH  CORN 
IN  MISSOURI  DURING  I96l,  by  Wayne  U  Decker. 
Final  rept.  on  Contract  Cwb-9992.    1  July  62,  40p. 
8  refs. 

DESCRIPTORS:  *Evapotranspi ration,  "Com,  •Heat 
transfer.  Thermal  radiation.  Evaporation,  Soils, 
•Missouri,  Mathematical  analysis,  Sutistical  data. 

The  investigation  reported  here  is  one  of  a  series  of 
experiments  deslgnexl  to  test  the  validity  of  analytical 
models  for  determining  the  portion  of  the  net  radiation 
used  in  the  evaporation  of  water  by  evapotranspiration. 
The  amount  of  energy  used  as  heat  of  vaporization  is 
expressed  in  these  analytical  models  as  the  depth  of 
water  evaporated  and  transpired  from  the  surface. 
Specifically,  the  hypothesis  tested  by  these  experiments 
is  that  the  matheiniatical  relatiooahips  p>ropo«ed  by 
Penman  and  Thomthwaite  in  1948  provide  acceptable 
estimates  of  evapotranspiration  from  a  rapidly  growing 
com  field. 


PB  163  400      OTS  $9. 60 

Missouri  U. ,  Columbia. 
A  COMPARISON  OF  EVAPOTRANSPIRATION  AS 
ECTTMATED  BY  THE  HEAT  BUDGET  AND  MEAS- 
URED BY  THE  WATER  BALANCE  FROM  A  CORN 
FIELEX  by  John  F.  Gerber  and  Wayne  L.  Decker.  Final 
rept.  on  Cootxact  Cwb-9S63.  1  June  60.  115p.  54  refs. 

I^SCRIPTORS:  •Evapotranspiration,  •Heat  transfer. 
•Com.  Water,  Evaporation,  Energy.  Surfaces,  Soils, 
Statistical  data.  Ecology 

U  the  energy  changes  of  a  system  can  be  measured,  the 
amount  of  liquid  water  changing  to  vapor  can  be  deter- 
mined by  the  energy  used  in  this  process.    In  the  labora- 
tory with  isolated  systems  this  is  easily  verified.  When 
this  technique  is  attempted  in  a  non-isolated  system  the 
success  is  dependent  upon  the  precision  with  which  the 
energy  fluxes  of  the  system  can  be  evaluated.   This 
problem  is  the  subject  of  this  dissertaiion.   Of  specific 
interest  is  the  evapoxation  and  transpiration  d  water 
trotn  a  small  area  and  die  evaluation  of  the  energy 
fluxes  by  which  this  is  coocroUed. 


PB  163  407   OTS  $6.60 

Nebraska  U.  Coll.  of  Agriculture,  Lincoliu 
WIND  BARRIER -INDUCED  MICROCLIMATE  AND  FTS 
EFFECTS  ON  THE  GROWTH  AND  PHENOLOGICAL 
DEVELOPMENT  OF  AN  IRRIGATED  BEAN  CROP,  by 
Norman  J.  Rosenberg,  Richard  E.  Felch,  and  Walter  T. 
Bagley.    Preliminary  rept.  on  Contract  Cwb- 10428. 
60  June  63,    6Sp.  19  refs. 

DESCRIPTORS:  •Climatology,  •Fabacea,  Growth,  Wind, 
Biological  environment.  Atmosphere,  S}«elters, 
•Ecology. 


PNE-201F      OTS      $1.25 

Weather  Bureau,  Las  Vegas,  Ncv. 
WEATHER  AND  SURFACE  RADIATION  PREDICriC»l 
ACTIVrriBS  FOR  PROJECT  SEDAN.   Final  rept. 
Nov  62.  43p. 


PB  163  443   OTS   $10.50 

Weather  Bureau,  Washington,  D.  C. 
CURRENT  FEDERAL  METEOROLOGICAL  RE- 
SEARCH AND  DEVELOPMENT  ACTIVITIES,    FISCAL 
YEAR  1963.    1963,  136p. 

DESCRIPTORS:  United  States  Government,  •Research 
program  administration,  *Meteorology.  Catalogs,  Sub- 
ject indexing.  Scientific  organizations.  Budgets, 
Scientific  personnel.  Scientific  research. 

This  first  issue  contains  essentially  complete  coverage 
at  the  Weather  Bureau  contribution  to  meteorological 
RliO.    The  contributions  of  other  government  organiza- 
tions are  included  in  various  degrees  of  completeness. 


AD-403  316 


Oceanography 


OTS  $5.60 


Coastal  Studies  Inst. ,  Louisiana  State  U. ,  Baton 

Rouge. 
RECENT  GEOMORPHIC  HISTORY  OF  PLUM  ISLAND, 
MASSACHUSETTS  AND  ADJACENT  COASTS,  by 
William  G.  Mclntire  and  Janries  P.  Morgan.   Technical 
rept.  no.  19.  Part  A  on  Atlantic  Coasul  Studies,  Con- 
tract Noor- 1575(03).   30  Dec  62,  51p.  29  refs.   Contri- 
bution no.  62-7. 

DESCRIPTORS:  •Beaches,  •Rock  (Geology),  Geologic 
age  determination.  Paleontology,  Erosion,  Geochemis- 
try, Sedimentation,  Clay.  Tides,  Wind,  Ocean  current^ 
Analysis,  Oceanology,  •Marine  geology,  Massachusetts. 

This  paper  is  part  of  an  investigation  of  beach  and 
coastal  marsh  development  in  the  Plum  Island  area  of 
New  England.    A  reconnaissance  study  was  made  of  the 
entire  coast  between  Cape  Ann  and  Kennebunk  Beach, 
however,  detailed  Investigation  was  limited  to  the  Plum 
Island  and  Kennebunk  Beach  areas. 


S^ 
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PB  163  574  OTS  $2.60 

Naval  Radiological  Defense  Lab. ,  San  Francisco. 
Calif. 

TAUT-WIRE  MOORING  FOR  OPEN  OCEAN  ANCH(!>k 
INC.  by  L.  E.  Egeberg.    11  Dec  59.  25p.  4  refs. 
Research  and  development  technical  rept.  USNRDL 
TR-402. 


DESCRIPTORS:  •Anchors  (Marine).  •Mooring,  •BuoWi 
Wire,  Instrumentation.  Underwater  explosions. 
Nuclear  explosions.  Failure  (Mechanics),  Oceanologj 

Twenty  uut-wire  moorings  were  designed  and  placet 
to  hold  instrument  buoys  for  the  deep  underwater 
detonation.  Shot  Wahoe,  of  Operation  HARDTACK 
Water  depths  varied  from  300  to  1000  fathoms  and  di  ■ 
majority  of  the  moorings  enjoyed  no  protection  of  the 
nearby  atoll  from  open  sea  conditions.   These  condi- 
tions consisted  of  a  12  to  18-knot  breeze  and  a  short 
3-ft  chop  from  the  northeast  superimposed  over  a 
300-ft  long,  6  to  8-ft  high  swell  from  the  east  south- 
east.  Of  the  twenty  moorings  placed.  7  or  8  survlvet 
the  effects  of  the  event.   One  failed  from  collision  wli|l 
<  vessel.    Eleven  failures  resulted  from  undetertnined 
effects  of  the  detonation.   The  cause  for  ten  of  these 
was  a  tension  break  at  the  lower  end  of  the  cable;  the 
cause  for  the  eleventh  could  not  be  determhied. 


Seismology 


PB  163  415      OTS  $9.60 

MRD  Div.  (General  American  Transportatton  Conx 
Niles,  IlL 

ANALYTICAL  STUDY  OF  EARLY  DEFORMATION 
FROM  AN  UNDERGROUND  EXPLOSION,  by 
U  E.  Fugelsa    Final  technical  rept  on  Contract 
DA  49-146-XZ-088.    [1962]  ll8p.  43  refs.  Repc 
aa  MR  1167;  DASA  rept.  no.   1297;  ARPA  Order 
noi  172-61. 

DESCRIFrORS:  •Nuclear  explosions,  'Underground 
aploeions.  Rock.  Plasticity,  Elasdcity,  Stresses. 
Mechanical  waves,  •Seismic  waves.  Propagation, 
•Crystal  lattice  defect.^,  Motion,  Mathematical  analyslk 
Theory.  Models  (Simulations).  ^ 

The  dynamic  elastic-pUsdc  deformation  in  the  materiji 
•urrounding  an  underground  cavity  containing  a  smaU 
■iclear  device  has  been  solved.    Analytical  and  numeri 
cal  solutions  for  the  propagation  of  the  stress  wave      | 
»ere  computed.  Incorporating  the  effects  o€  plastic 
flow  and  finite  strain.   Constitutive  equations  incor- 
porating the  effects  of  plastic  flow  were  derived  from 
considerations  of  one  of  die  micromechanisms  of  the 
flow.   The  constitutive  etiuations  were  derived  from  a 
nwdel  of  plastic  flow,  utilizing  as  die  basic  mechanism 
*e  movement  of  dislocations  under  stress.   (Author) 


SCTM- 74-62(1 3)      OTS     $8.60 

Sandia  Corp. ,  Albuquerque,  N.  Mex. 
THE  LONG  PERIOD  HORIZONTAL  AIR  BEARING 
SEISMOMETER,  by  D.  F.  Wilkes  and  C.  E.  Kreitler. 
Rept.  on  Contraa  AT(29-1)789.   Sep  62,  96p. 


ENGINEERING 


PB  163  575      OTS  $8.10 

Rocketdyne,  Canoga  Park,  Calif. 
VALVE  DESIGN,  AN  INDUSTRY  SURVEY,  by 
M.  D.  Ferguson.  G.  F.  Tellier,  and  P.  Mannes.    Rept. 
on  Contraa  AF  04(611)8392.   Sep  62,  89p.  5  refs. 
Rept.  no.  R-3819-3. 

DESCRIPTORS:  •Valves,  Classification,  Industrial 
equipment,  Miliury  aircraft.  Butterfly  valves. 
Cut-off  valves.  Intake  vahres.  Hydraulic  valves 
Pneumatic  valves.  Design.  ' 

Thirty-seven  proven  valve  designs  are  presented  widi 
key  parameters  and  the  sahent  features  of  the  seat  and 
closure  mechanism.   A  brief  discussion  of  each  design 
covers  available  information  on  applications,  construc- 
tion, fabrication,  advantages  and  disadvanuges.  An 
oitline  of  factors  in  valve  design  and  classification  al 
valves  is  also  included.  (Author) 


Aeronautical  Enginasring 


PB  163  419  OTS  $8. 10 

Hughes  Tool  Co. ,  Culver  City,  Calif. 

HELICOPTER  CONFIGURATION  AND  PROPULSION 

SYSTEMS  STUDY.   PART  I.   STATTSTICAL  WHOiT 

ANALYSIS,   by  James  A.  Crabtree  and  Kennedi  B.  Amer. 

Final  rqpt.  on  Contract  AF  33(616)3149.  Nov  57,  81p. 

I/foo  ^n^-  no-29l-W-801:  WADC  Technical  rept 
57-583,  Part  I;  AD-151  030.  ^ 

DESCRIPTORS:    •Helicopter  rotors,  •Jet  helicopter 
rotors,  •Rotor  blades  (Rotary  wing).  •Airframes. 
•Helicopter  engines,  •Aircraft  equipment,  Flight 
uistruments.  Hydraulic  systems.  Pneumatic  systems 
Electrical  equipment.  Electronic  equipment.  Air 
conditioning  equipment,  De-icing  systems,  Weight 
atisacal  analysis,  •Propulsion.  ' 


conditioning  equipment,  De-icing 
Statisacal  analysis,  •Propulsion. 

This  report  presents  and  justifies  the  weight-estimating 
procedures  used  in  the  Helicopter  Configuration  and 
Propulsion  Systems  StiJdy  conducted  by  die  Hi^esTool 
Company- -Aircraft  Division.   In  addition,  diis  report  is 
believed  to  be  gererally  suitable,  possibly  with  minor 
modification,  for  use  in  the  wei^t-estimatii^  phase  of 
helicopter  preliminary  design  work. 


PB  163  420 


OTS  $8.60 


Hughes  Tool  Co. .  Culver  City,  Calif. 
HELICOPTER  CONFIGURATION  AND  PROPULSION 
SYSTEMS  STUDY.   PART  m.    AERODYNAMIC 
ANALYSIS,  by  Sally  V.  La  Forge  and  Kenneth  B.  Amer 
Final  rept.  on  Contract  AF  33(616)3149.   Nov  57,  95p. 
26  refs.    Rept.  no.  291-A-801;  WADC  Technical  rept. 
57-583,  Part  III;  AD-151  032. 

DESCRIPTORS:  •Helicopter  rotors,   •Jet  helicopter 
rotors,  'Rotor  blades  (Rotary  wing),  'Aerodynamic 
characteristics.  Analysis,  'Hovering,  •Flight  paths 
•Airfoils.  Drag.  Sulling,  Power.  Theory,  •Propulsi'on. 
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This  report  presents  and  Justifies  the  performance - 
computing  procedures  used  in  the  Helicopter  Configura- 
tion and  Propulsion  Systems  Study  conducted  by  the 
Hughes  Tool  Company --Aircraft  Division.   These  per- 
formance-computing procedures  utilize  NACA  rotor 
theory  as  well  as  values  of  fuselage  drag,  tandem  rotor 
induced  power,  and  rocor  stall  limits  based  on 
analyses,  presented  herein,  of  available  flight  data. 
Also,  the  procedure  for  shaft -driven  helicopters  In- 
cludes rocor  design  charts,  developed  and  presented 
herein,  from  which  all  Important  design  parameters 
can  be  obtained  for  a  particular  desired  cruise  speed. 
These  performance-computing  procedures  are  believed 
to  be  of  general  appUcaUllty. 
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OTS  $23.50 
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Hughes  Tdol  Co. .  Culver  City,  Calif. 
HEUCOPTER  CONFIGURATION  AND  PROPULSION 
SYSTEMS  STUDY.    PART  IV.    ANALYTICAL  PRO- 
CEDURE FOR  PREDICTING  ROTOR  WEIGHT,  by 
A.  Rasumoff  and  Kenneth  Amer.    Final  rept.  on 
Contract  AF  33<6 16)3 149.    Nov  57,   117p.  8  refs.    Rept. 
no.  291-P-lOl;  WADC  Technical  rept.  57-583,  Part  IV; 
AD-204  421. 

DESCRIPTORS:  •Helicopter  rotors,   "Jet  helicopter 
rotors,  'Rotor  blades  (Rotary  wing),  Weight,  Analysis, 
Equations.  Design.  Materials,  'Propulsion. 

An  analytical  design  method  is  developed  that  predicts 
rotor  system  weight  on  the  basis  of  well  known  rotor 
blade  structural  and  dynamic  design  criteria.   This 
procedure,  developed  as  one  part  at  the  work  per- 
formed under  the  Helicopter  Configuration  and  Propul- 
sion Systems  Study,  Contract  AF  33(616)3149,  is  used 
to  provide  the  accurate  predictions  of  rotor  weight  that 
are  required  to  ensure  a  sound  basis  of  comparison  of 
the  various  helicopter  configurations.   The  procedure 
is  also  used  for  the  optimization  of  the  various  rotor 
design  parameters  of  each  helicopter  design.   (Author) 
(See  also  PB  163  420) 


NASA  N63-13862  OTS   $2.75 

Langley  Research  Center,  National  Aeronautics  and 
Space  Administration,  Langley  Station,  Va. 

SUMMARY  OF  SUBSONIC-DIFFUSER  DATA,  by 

John  R.  Henry,    Charles  C.  Wood,  and  Stafford  W. 

Wilbur.    12  Oct  56  declassified  8  Feb  63.  131  p. 

47  refs.    NACA  RM  L56F05. 


NASA  N63-1 3861    OTS   $1.25 

Lewis  Research  Center,  National  Aeronautics  and 

Space  Administration,  Cleveland,  Ohio. 
PERFORMANCE  AT  MACH  NUMBERS  3.07,  1,89, 
AND  O  OF  INLETS  DESIGNED  FOR  INLET-EN- 
GINE MATCHING  UP  TO  MACH  3,  by  L.  W.  Gertsma 
and  M.  A.  Beheim.    20  May  58,  declassified  8  Feb  63. 
Sip.    1  ref.    NACA  RM  E58B13. 
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Lockheed -California  Co. ,  Burbenk. 
AN  ENGINEERING  EVALUATION  OF  METHODS  FOR 
THE  PREDICTION  OF  FATIGUE  UFE  IN  AIR- 
FRAME STRUCTURES,  by  W.  J.  Crichlow,  A.  J. 
McCulloch  and  others.    Rept,  on  Structural  Design 
Criteria,  Contract  AF  33(616)6574.   Mar  62,  464p. 
35  refs.    ASD-TR-6 1-434;  NASA  N62- 1276a 

DESCRIPTORS:  •Airframes,  "Structural  parts,  *Load- 
ing  (Mechanics),  Stresses,  •Fatigue  (Mechanics), 
•Mathematical  prediction.  Gust  loads.  Flight  paths. 
Landing  impact,  Taxiing.  Handling.  Buffeting. 

Results  of  study  are  presented  for  comparison  and  veri- 
fication of  fatigue -life  prediction  methods  suitable  for 
handling  complex  problems  encountered  in  design  and 
operation  of  modem  aircraft.   Problems  of  airframe 
fatigue  are  analyzed  from  overall  viewpoint  of  a  system 
of  design,  development  testing,  and  mterpretation  of 
fleet  service  history.   From  study  erf  20  proposed 
fatigue-life  prediction  methods,   10  were  evaluated 
numerically  with  78  complex  spectral  test  results 
representing  about  266  spjecimens.    Experimental 
program  generated  constant -amplitude,  axial-load, 
S-N  type  data  on  simple  notched  coupons  of  7075-T6 
aluminum  alloy  sheet.   New  magnetic  tape -control  led 
fatigue  test  machines  were  used  to  apply  simple  spectra 
of  gust,  maneuver,  ground,  composite  spectra  of 
flight  gust,  ground  taxi,  and  ground -air -ground  transi- 
tions and  composite  spectra  inflight  maneuver,  ground 
taxi,  and  ground-air-ground  transition.   Specimens  of 
complex  joint  were  also  fatigueKested.    Data  were 
analyzed  to  confirm  or  provide  means  of  improving 
selected  fatigue-life  prediction  methods. 

Chemical  Engineering 


HW-SA-2815      OTS    $1.60 

Hanford  Atomic  Produas  Operation,  Richland.  Wash. 
ANALOG  COMPUTER  APPUCATIONS  IN  CHEMICAL 
ENGINEERING,  by  R.  A.  Harvey  and  G.  R.Taylor. 
Rept.  on  Contraa  AT(45- 1)1350.   25  Oct  62,   18p. 


Electrical  and  Electronic  Engineering 


AD-292  625  OTS  $1.60 

Aeronautical  Systems  DIv, ,  Air  Force  Systents 

Command,  Wright -Patterson  AFB,  Ohio. 
LOW  GRAVITY  SEPARATOR  INVESTIGATION,  by 
R.  L.  Kerr.   Sep  62,   18p.  7  refs,    ASD-TDR -62-766. 

DESCRIPTORS:  •Fuel  cells.  Liquids,  Oses,  Centri- 
fuge separation,  *Cyclones  (Mechanical),  •FUght 
testing,  •Weightlessness, 

This  report  presents  the  results  of  an  investigation  of 
the  performance  of  a  modified  cyclone-type  liquid-gas 
separator  in  a  low-gravity  environment.   This  separa- 
tor was  flight  tested  in  a  C-131  aircraft  in  a  Keplerian 
trajectory  to  simulate  a  zero-gravity  condition.   The 
results  of  tests  and  a  ground  evaluation  of  the  separator 
are  presented.    General  design  parameters  are 
discussed.   (Author) 
10 
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OTS  $1.60 


Ohio  State  U,  Research  Fotidation, 


Antenna  Lab. 

Columbus, 

STUDY  OF  ELECTROMAGNETIC  WINDOW  DIELEC- 
TRIC TECHNIQUES,  by  J.  H.  Richmond.  H    F. 
Mathis  and  others.   Final  engineering  rept.  ,1 

15  Sep  61-15  Sep  62,  on  Contract  AF  33(6 16 17614. 

16  Sep  62,  15p.    Rept.  1180-12. 

DESCRIPTORS:  •Antennas.  •Radomes,  Eledtromag- 
netism.  Diffraction  gratings,  Dielectrics,  Design, 
Test  methods.  Computers,  Digital  computer 


An  IBM  709  digital  computer  was  programmed  to  pre- 
dict the  diffraction  patterns  of  obsucles  in  the  Fresnel 
zone  of  an  antenna.   This  program  was  used  to  calcu- 
late the  sidelobe  level,  directivity,  and  bean>  shape  of 
a  paraboloidal  antenna  with  a  spherical  obstt^le  as  a 
function  of  the  obstacle  size  and  position.    Measure- 
ments were  made  of  the  diffraction  effects  of  six  coni- 
calspace  frames  having  the  shape  of  a  tripo(|,  a  quad- 
npod,  etc.   The  frames  were  constructed  of  meul  rods 
and  rings.  These  space  frames  are  designed  to  provide 
structural  support  and  attachment  for  a  large  section- 
ahzed  conical  radome.    The  open-vertex  construction 
resulted  in  negligible  pattern  distortion  exceit  in  a 
narrow  range  of  angles  (from  3o  to  7o  from  the  axis). 
Even  in  this  range,  the  pattern  distortion  was  not 
excessive.   Tunable  radomes  loaded  with  var«ctors 
would  be  exceedingly  expensive  at  the  present  time  as 
a  result  of  the  high  unit  cost  of  varactors,   Twnable 
radomes  which  utilize  ferroelectric  media  appear  more 
feasible  for  the  near  future.    Small  test  panels  of 
tunable  radomes  (the  varactor  type  and  the  ferroelectric 
type)  have  been  designed  and  are  being  constrticted 
The  thickness  and  the  permittivity  of  some  radome 
materials  vary  with  temperature  in  such  a  way  as  to 
maintain  maximum  transmission  over  a  range  of 
temperatures.  This  "thermal  compensation"  aenerallv 
requires  that  the  permittivity  decrease  with  rfsina 
temperature.   (Author) 


PB181  530  OTS  $0.50 

Bureau  of  Naval  Weapons,  Washington.  D   C 
COAXIAL  DIRECTIONAL  COUPLERS^ 
^i^^i  3001-10.  -20.  -30.  NARDA  M02-10.  -20, 
l"  M-.lT^fl*'^  7*^"*^  Navy  Calibration  Program. 
GN-Se  *    ^°*^™'"^"^  ^*^**'r«*on  Procedure 

DESCRIPTORS:  Instruction  manuals,  •Coaxial  cables, 
(El^SS."*"''        •  Calibration.  Test  equipment 

^Z^^"Z  '^J^^^  "**  calibration  of  the  Narda 
series  3001  and  3002  Coaxial  Directional  Couplers 
^f^^lu   ^°  "^  frequency  range  from  460Mc  to 
^000  Mc  with  coupling  values  of  10^  20,  or  30  db. 


PB181  531      OTS   $0.75 

Bureau  of  Naval  Weapons,  Washington,  D.  C. 
DIRECTIONAL  COUPLERS.  0  TO  30  DB  COUPLING 
Z  60  THROUGH  26.  50  Gc(KMc).   Technical  manual. 
Navy  Calibration  Program.    15  Mar  63,  27p.    2  refs. 
Instrument  Calibration  Procedure  GN-09. 

DESCRIPTORS:  Instruction  manuals,  'Waveguide 
colliers.  Calibration.  Test  equipment  (Electronic) 

This  procedure  describes  the  measurement  of  the 
coipling  coefficient  and  directivity  of  waveguide 
directional  couplers  which  operate  in  the  frequency 
range  of  2. 6  through  26.  5  Gc  (kMc). 


PB  163  539      OTS  $1.60 


Ohio  State  U.  Research  Foum  ition. 


Antenna  Lab. 

Columbus. 

TEST  OF  A  NEW  TYPE  CIRCUI^RLY-POLHI^IZED 
CORNER  REFLECTOR  WITH  BROAD  COVERAGE, 
by  J.  N.  Hines,  E.  M.  Kennaugh.  and  J.  Upso*.   R^ 
on  Polarization  Dependence  of  Radar  Echoes,  Contraa 
AF  30(635)2811.    2  July  56,   12p.  2  refs.   Rea 
no.  612-8:  RADC-TN-56-370;  AD-97  854. 

DESCRIFTCWS:  •Radar  corner  refleaors,  Ra(Ur 
equipment,  •Polarization ,  •Dielearic  propertl^ 
Radar  echo  areas.  Measurement,  Tests. 

Tests  of  the  dielectric  corner  refleaor  indlcatJE 
excellent  response  and  good  coverage  for  both  tSrcuIar 
and  Unear  polarization,  even  for  the  relatively  low - 
dielectric  maierUl  used.   Tests  also  indicate  that  the 


response  cf  a  conventional  corner  refleaor  cai 
broadened  by  dielectric  filUi^.  (Author) 


be 


PB  181  523  OTS  $0.50 

Bureau  of  Naval  Weapons.  Washington,  D.  C. 

?kfim2J?;Ji?^™^^«  ANAJSM-106.  BALLAN- 
TINE  LABORATORIES  314.    Technical  manual.  Navy 
Calibration  Program.    1  Mar  63,  19p.    Instrument 
Calibration  Procedure  AE-29. 

DESCRIPTORS:  Instruction  manuals.  Electronic  equip- 
nrient,  •Voltmeters,  Calibration,  Test  equipment 
(Electronic). 

This  procedure  describes  the  calibration  of  the 
ANAJSM-106  and  the  Ballantine  Laboratories  model 
314  electronic  voltmeters,  which  are  instruments  that 
measure  voltages  from  1.0  millivolt  to  1000  volts  over 
the  frequency  range  of  15  cps  to  6  Mc. 


PB  181  524   OTS  $0.50 

DESCRIPTORS:  Instruction  manuals,  •Frequency 
meters.  Crystal  oscillators.  Oscillator!  A^'^ 
amplifiers.  Modulators,  Po^^TtJ^^uJ^^f^^^^ 
Test  equipment  (Electronic).       ^"^P"*^'  Calibration, 


S-U 


This  procedure  describe*  the  calibratioo  d  the 
ANA^M-32  heterodyne  frequency  meter,  which 
measures  frequencies  from  125  kc  to  1,000  Mc.  The 
Test  Instrument  consists  primarily  of  a  crystal  oscil- 
lator with  two  selectable  crystals,  two  separate  oscil- 
lators, one  with  two  tuning  ranges,  an  audio  frequency 
amplifier  and  modulator,  and  a  power  supply. 


n  181  528      OTS  $1.00 

Bureau  at  Naval  Weapons,  Washington,  O.  C. 
OSCO^LOSCOPE  AN/USM-105,  HP160A  WITH  HP162A 
PLUG- IN -UNITS;  AN/USM-105A  WITH  MX-2930  AND 
MX-3078  PLUG-IN-UNITS.   Technical  manual,  Naval 
Calibraclcn  Program.    15  Mar  63,  34p.  Instrument 
Calibraciaa  Procadure  AW- 17. 

DESCRIPTORS:  Instruction  manuals,  *08cilloecope8, 
'Preamplifiers.  Calibration.  Test  equipment 
(Electronic). 

This  procedure  describes  the  calibration  at  the 
AH/lJSM-105  osdlloecope,  which  consists  of  die 
Q6-82AJ5M-10S  oedlloecope.  the  MX-2930A^M-105 
dual  trace  preami^fier  and  various  adapters,  cables 
•ad  probes;  the  Hewlett-Packard  160 A  with  a  162A 
dual  trace  vertical  preamplifier  installed;  the  Hewlett- 
Packard  160B  with  a  166A  auxiliary  horizontal  plug-in 
unit  and  a  162A  dual  trace  vertical  preamplifier 
installed;  or  the  AN/USM-105  A  with  an  MX-2930A'SM- 
105  dual  trace  vertical  preamplifier  and  an 
MX-SOySAJSM'lOSA  auxiliary  horizontal  plug-in  unit 
installed. 


PB  181  527      OTS  $0.50 

Bureau  at  Naval  Weapons,  Washington,  D.  C. 
OSCILLOSCOPE,   GENERAL  Q^BCTRIC  ST-2A. 
Technical  manual.  Navy  Callbratian  Program. 
15  Mar  63,  ISp.  Instrument  Calibration  Procedure 
AW-02.  supersedes  rept.  dated  14  Oct  58. 

DESCRIPTORS:  Instruction  manuals,  •Oscilloscopes, 
Power  supplies.  Amplifiers,  Attenuators,  Calibration, 
Test  equipment  (Electronic). 

The  Test  Instrument  is  a  general  purpose  oscilloscope 
consisting  basically  at  a  regulated  power  supply,  a 
voltage  calibrator,  a  vertical  amplifier  and  attenuator, 
and  a  horizontal  amplifier. 


PB  181  526      OTS  $1.00 

Bureau  at  Naval  Weapons,  Washington,  D.  C 
PULSE  GENERATOR  AN/UPM-55  (SG-30AJP). 
Technical  manual.  Navy  Calibration  Program. 
IS  Mar  63,  40p.   Instrument  Calibradon  Procedure 
AG- 64. 

DBSCRIFTORS:  Instniction  manuals,  *Pulse  generators, 
Calibradon,  Test  equipment  (Electronics). 

This  procedure  describes  the  calibration  of  the 
AN/lJPM-55  pulse  generator,  which  is  designed  to 
furnish  and  dttsplay  pulses  which  are  variable  in 
duration,  amplitude,  polarity,  and  repetition  rate. 


The  Test  Instrument  consists  primarily  of  an  RC 
oscillator,  a  trigger  generator,  a  pulse  generator, 
a  marker  generator,  an  oscilloscope,  and  the  necessary 
power  supplies.   Output  signals  are  available  from  die 
RC  oscillator,  tiie  trigger  generator,  and  the  pulse 
generator.    External  or  internal  signals  can  be  dis- 
played on  the  oscilloscope. 


PB  181  532      OTS  $0.  SO 

Bureau  ot  Naval  Weapons,  Washington,  D.  C. 
SIGNAL  GENERATOR  TS-35A/AP.   Technical  manual 
Navy  Calibration  Program.    15  Mar  63,   19p.  Instni- 
ment  Calibration  Procedure  GQ-10. 

DESCRIPTORS:  Instruction  manuals,  'Signal  generators, 
Calibratioa,  Test  equipment  (Electronic). 

rhis  procedure  describes  the  calibration  of  the 
TS-35A/AP  Signal  Generator,  which  is  a  portable  test 
set  used  to  detect  and  me^ure  frequency  and  average 
power  at  modulated  or  unmodulated  signals  in  the  8500 
to  9600  Mc  frequency  range.   The  test  set  can  generate 
CW,  pulse-modulated,  or  frequency-modulated  signals 
in  the  above  frequency  range. 


PB  181  533      OTS  $0.50 

Bureau  of  Naval  Weapons,  Washington,  D.  C. 
STANDING  WAVE  DETECTOR  PRD  219.   Technical 
manual.  Navy  Calibration  Program.  1  Mar  63,   12p. 
Instrument  Calibration  Procedure  GV-05. 

DESCRIPTORS:  'Instruction  manuals,  'Standing  wave 
indicators.  Waveguide  couplers.  Probes  (Electro- 
magnetic). Calibration.  Test  equipment  (Electronic). 

This  procedure  described  the  calibration  of  the  PRD  219 
Standing  Wave  Detector,  primarily  designed  for  the 
measurement  of  VSWR  in  the  frequency  range  of  100  to 
1000  Mc.   The  Test  Instrument  is  basically  a  coaxial 
tee  junction  with  a  rotable  detector  probe  drum  whose 
output  is  tuned  by  a  standard  reactaiKe  control  cali« 
brated  from  100  to  1000  Mc. 


PB  181  525  OTS  $0.50 

Bureau  of  Naval  Weapons,  Washington.  D.  C. 
UNIT  OSCILLATOR  GENERAL  RADIO  1214-M. 
Technical  manual.  Navy  Calibration  Program.  1  Apr  63, 
8p.  Instrument  Calibration  Procedure  AG- 32. 

DESCRIPTORS:    Instruction  manuals,  •Oscillators, 
Attenuators,  Calibration,  Test  equ^ment  (Electronics). 

The  Test  Instrument  consists  primarily  of  an  oscillator 
and  an  uncallbrated  output  attenuator. 


PB181  534  OTS   $0.50 

Bureau  of  Naval  Weapons.  Washington,  D.  C. 
VSWR  MEASUREMENT  OF  WAVEGUIDE  COMPO 
NENTS  VSWR:1.01:1  TO  10.1:1  FREQUENCY:2.6  tO 
26.50  Gc(knx:).    Technical  manual.  Navy  Calibratl^ 
Program.    1  Apr  63,  20p.    Measurement  System 
Operation  Procedure  HV-09. 

DESCRIPTORS:  Instruction  manuals,  •Waveguides, 
Calibration,  •Standing  wave  ratios.  Measurement, 
Test  equipment  (Electronic). 

This  procedure  describes  a  method  for  measuring 
standing  wave  ratios  from  1.01:1  through  10. 1  of  w#Ve 
guide  components  such  as  the  representative  types 
listed  in  appendix  B  of  this  procedure.    These  coni|i|[t- 
nents  include  anenuators,  terminations,  isolators, 
adapters,  twists,  etc. 


PB  181  529      OTS  $0.75 

Bureau  d  Naval  Weapons.  Washington.  D.  C 
WAVEGUIDE  DIRECTIONAL  COUPLERS,    H  i  X 
BAND,   0  TO  30  DB  COUPLING.   Technical  manual 
Navy  Calibration  Program.    15  Mar  63,  24p.  Instruinent 
Calibration  Procedure  GN-04. 

DESCRIPTXDRS:  Instruction  manuals.  •Waveguide 
couplers,  X-band.  Calibration.  Test  equipment 
(Electronic).  H-band. 

This  procedure  describes  die  measurement  of  die 
coupling  coefficient  and  directivity  of  waveguide 
directional  couplers  which  operate  in  the  frequency 
range  of  7. 05  tiirough  12. 4  Gc  (kMc). 


PB  163  538 


OTS  $3.60 


Cruft  Lab. ,  Harvard  U. .  Cambridge.  Mass, 
THE  PRINCIPLE  OF  COMPLEMENTARITY  FOR 
SLOT  LINES  AND  ANTENNAS,  by  Gilbert  H.  Ov., 
Rept.  on  Contract  Nonr- 1866(32).    15  May  59,  3lp. 
4  refs.    Technical  rept.  no.  288;  AD-226  888 


Owyaig 


S-12 


DESCRIPTORS:  •Slot  antennas,  •Transmission  lines 
Electromagnetic  properties.  Circuits,  Mathematical 
analysis. 


The  principle  of  complementarity  is  reviewed  and  re  • 
formulated  with  particular  reference  to  its  applicatiii 
in  the  study  of  slot  transmission  lines  and  slot  antennas. 
The  properties  of  a  dual  circuit  together  with  the  re^ 
Mricting  conditions  are  investigated.   The  pairs  of 
several  possible  duals  for  a  given  arbitrary  configurL- 
tion  are  correlated.   New  quantities  are  defined  for  die 
in  the  discussion  of  the  different  types  of  circuits.    A 
complete  paralleUsm  between  the  two-wire  line  and  ^ 
t*o-slot  line  is  established  for  the  ideal  cases  and  is 
extended  by  approximation  to  include  the  practical 
cases.   The  line  ccMistants  of  the  two-slot  line  and  of  ! 
the  two-strip  line  were  derived  for  both  the  Ideal  casja 
«nd  the  practical  case.   (Author) 


5-13 


AD-407  516  OTS  repriced  $2.  25 

Daarborn  Electronic  Labs. .  Inc. .  OrUndo.  Fla 
MANUFACTURING  METHODS  FOR  METALLIZED 
TEFLON  CAPACITORS  (SUBMINIATURE  200^0    by 
Douglas  H.  Smitiu   Final  rept..  Mar  59- Apr  63!  on 
Metallized  Teflon  Capacitor.  Contract  AF  33(600)38431 
Apr  63.  88p.    ASD-TDR-63-308. 

DESCRIPTORS:  'Fixed  capacitors.  Aluminum,  Metal 
films,  Halocarbon  plastics.  Subminiature  electronic 
equipment.  Temperature,  Life  expecuncy.  Environ- 
mental tests.  High  altitude.  Electric  potential. 
Manufacturing  methods. 

Meul-encased,  tubular,  hermetically  sealed,  metal- 
lized teflon  capacitors  which  reduce  the  volume  per 
microfarad  of  capacitance  up  to  one-fourtii  tiiat  of  con- 
ventional teflon  dielectric  foil  capacitors  can  be  fabri- 
cated on  a  production  basis.   These  capacitors  are  de- 
signed to  operate  over  a  temperature  range  of  -65  C 
to  aw  C  and  are  capable  of  withstanding  the  severe 
environmental  conditions.   Available  wind.ng  machines  . 
were  modified  for  the  winding  ot  thin  teflon  film  be- 
cause of  the  films  tendency  to  distort  in  both  width  and 
tiiickness  when  not  held  under  constant  or  controlled 
tension.   These  modifications  were  all  directed  toward 
the  exertion  of  constant  tension  on  the  winding  material 
thereby  alleviating  major  wind.ng  problems.   Tne 
composite-type  construction  employing  one  aluminimi 
meuUized  teflon  electrode  and  one  standard  aluminum 
foil  electrode  was  used  in  the  construction  of  the  capaci- 
tors.   Lead  attachments  were  made  by  spraying  the  ends 
of  the  capacitor  with  a  high  temperature  aluminum  sol- 
der    The  capacitors  fabftcated  using  multiple  layers  of 
material  were  satisfactory  upon  conipletion  of  loid  lif" 
testing  for  a  period  of  IpQOhrs  with  a  140«  of  rated  volt- 
age afa  temperature  o?16o  C.   However^  the  c^acilors 
fal)ricated  with  single  layer  material  failed  the ToOO-hr 
load  life  test  because  numerous  momentary  break- 
downs weakened  or  destroyed  the  connections  between 
the  sprayed  and  connections  and  electrodes. 


AD- 256  450      OTS   $4.60 

[mr  Research  Inst.  J  Chicago.  UL 
CHEMICAL  CONVERSION  OF  WASTE  HEAT  TO 
ELECTRICAL  ENERGY,  by  C.  Roland  McCully. 
Quarterly  rept.  no.  3,  1  jan-31  Mar  61.  on  Contract 
NOw-60-0760.    7  Apr  61,  48p.    24  refs.    Rept.  no. 
ARF  3182-3. 

DESCRIPTORS:  'Energy  conversion,  'Batteries  and 
components.  'Thermoelectric  converters.  Electrodes, 
'Antimony  compounds,  'Copper  compounds.  'Tin 
compounds.  'Uranium  compounds.  Chlorides.  Manga- 
nese compounds.  Tellurium  compounds.  Oxides, 
Electrolytes.  Eutectics.  Aluminum  compounds. 
Potassium  compounds.  Reaction  kinetics,  'Thermo- 
chemistry. Thermodynamics. 

A  thermochemistry  and  thermodynamics  survey  led  to 
the  selection  of  antimony  chlorides  as  cathode  material 
and  the  selection  of  copper,  tin,  and  uranium  chlorides 
as  anode  materials.   The  survey  is  in  the  process  of 
completion.    Reaction  kinetics  were  found  to  be  favor- 
able for  regeneration  of  SbCU,  the  principal  cathode 
component,  from  SbCla  and  Ci2.   Further,  a  mixture  of 
:>DC15  w>th  Sb«^l3  gave  ionic  conductances  up  to  thirty 
times  greater  than  0. 1  N  sulfuric  acid.    Reaction 
kmetics  were  also  found  to  be  favorable  for  thermal 


regeneration  d  CuCI,  a  principal  anode  component, 
from  CuCl>   A  stable  galvanic  cell  combining  a 
SbCl 5 -SbCn3  cathode,  a  SnCl2 -AICI3  anode,  and 
AICI3-KCI  electrolvte  afforded  a  current  density  in  ex- 
cess d  50  amp/ft*.   It  operated  over  a  period  of  more 
than  2  weeks,  although  it  was  not  designed  for  either 
hi{^  current  density  or  endurance.  (See  also 
AD- 272  067) 


PB  163  446  OTS  $13.00 

nr  Federal  Labe.  ]  Nutley,  N.  J. 
THE  DEVBLOPMBhTT  OF  MINIATURIZED  HIGH-PRB- 
QUENCY  TRAhBFORMERS  AND  INDUCTORS  FOR 
AIRBORNE  TRANSMITTER  APPUCATIONS,  by 
W.  W.  Macalpine  and  R.  O.  Schildknecht.  Final  repc. 
May  54-Aug  55,  on  Transformer  and  Induction  Progran^ 
Contract  AF  33(600)26767.  Aug  55,   I83p.  27  refa. 
AD-78  141. 

DeSCRDPTORS:  Airborne,  •Kfinlatur«  electronic  equlp- 
raei«.  High  frequency.  •Transformers,  •Coils. 
•Resonators,  •Solenoids,  Tests,  Design,  Effectiveness. 

Optimum  proportions  have  been  derived  and  verified 
experimentally  for  a  quarter-wave  resonant  section  d 
coaxial  line  with  helical  inner  conductor  for  use  as  a 
miniaturized  hf  and  vhf  air-cored  transfom^er  in  air- 
borne transmitter  applications.    Design  information 
with  better  than  ten  per  cent  accuracy  is  presented  in 
chart  Ibrm  to  tedlltate  practical  design.  The  helical 
reaoofator  permits  extension  of  uhf  and  microwave  im- 
pedance-matching techniques  to  lower  frequencies  where 
volume  is  considerably  less  than  for  the  conventional 
coaxial  or  cavity  resonator.  There  is  some  evidence 
that  the  proportionalities  derived  for  the  helix  may  also 
be  optimum  for  a  high-Q  shielded  solenc^d.  (Author) 


PB  163  418   OTS   )2.60 

Knights,  James,  Co.,  Sandwich.  HI. 
PRECISION  GLASS  CRYSTAL  UNITS,  by  Louis  A. 
Dick.    Quarterly  repu  no.  1,  1  May- 31  July  61,  on 
Contract   DA  36-039-8C-87268.    (1961)  29p.  1  ref. 

C«SCRIPTORS:  Electrodes,  *Glas8,  "Crystals,  Electri- 
cal properties,  •Crystal  oscillators.  Crystal  units. 
Crystal  holders. 

Discussion  covers  five  major  problem  areas  to  be  con- 
sidered in  the  design  of  1-5  mc  units  in  Holder 
HC-27AJ.    Initial  design  work  on  a  3-mc  unit  resulted 
in  a  Q  of  0.9  x  10^  and  a  resistance  of  6  ohms.  Curves 
are  given  to  show  effect  of  electrode  size  on  inductance, 
resistance,  Q,  and  capacitance  ratio.    (Author) 


PB  163  573  OTS  $3.60 

Lincoln  Lab. ,  Mass.  Inst,  of  Tech. ,  Lexington. 
A  PRACTICAL  METHOD  OF  DESIGNING  RC^CTIVE 
FILTERS,  by  R.  P.  Sallen  and  E.  L.  Key.    Rept.  on 
Contract  AF  19(122)458.  6  May  54,  3lp.  1  ref. 
Technical  rept.  no.  50. 

DESCRIPTORS:  •Filters  (Electromagnetic  wave), 
•Radiofrequency  circuits,  •Band-pass  filters.  Very 
low  frequency.  •Cathode  followers,  Qrcuits,  Design. 


In  the  frequency  range  below  about  30  cpe,  the  dissipa- 
tion factors  of  available  inductors  are  generally  too 
large  to  permit  the  practical  design  of  inductance - 
capacitance  (LC)  or  resistance -inductance -capacitance 
(RLC)  filter  networks.  The  circuits  described  were 
developed  and  collected  to  provide  an  alternative 
method  of  realizing  sharp  cutoff  filters  at  very  low 
frequencies.   In  many  cases  the  active  elements  can  be 
simple  cathode -follower  circuits  thai  have  stable  gain, 
low  output  impedance  and  a  large  dynamic  range. 
(Author) 


PB  163  417  OTS  $6.60 

Linden  Labs. ,  Inc. ,  State  College,  Pa. 
HIGH  TEMPERATURE  CERAMIC  DIELECTRICS,  by 
W.  R.  Buessem  and  P.  A.  Marshall,  jr.  Quarterly 
rq?t.  no.  5,  15  Mar- 15  ^e  61,  on  Contract  DA  36-039- 
8C-78912,  continuation  of  DA  36-039- sc- 75036. 
15  >ily61,  70p.  9  refs.  Rqjt.  no.  11. 

DESCRIPTORS:    •Ceramic  capacitors,  •Dielectrics, 
•Ceramic  materials,  •Barium  compounds,  •Titanates, 
Fluorlnation,  Niobium  cwnpounds.  Oxides,  Aluminum 
compounds. 

Recent  publications  pertaining  to  degradation,  recovery 
and  discharge  phenomena  in  titanate  dielectrics  are 
discussed.    Life  test  data  on  Ba'n03-dlelectrics, 
stabilized  by  the  continuous  fluorlnation  method  de- 
scribed in  several  previous  repons,  are  presented. 
Data  on  a  new  series  of  BallOs- bodies,  containing 
NiO  additions,  are  presented.   These  bodies  are 
characterized  by  a  moderate  high  temperature  sta- 
bility and  a  rather  slow  decrease  of  the  dielectric 
constant  with  increasing  NiO-content.    Experimental 
results  of  an  extensive  study  of  the  fluorine  treatment 
erf  Al203-bodiesare  given.   The  possible  application 
of  this  process  in  high  temperature  electronics  is 
twofold:  One,  the  purification  of  raw  materials  or 
fired  bodies  by  the  formation  of  fluorides  with  high 
vapor  pressure;  and  softening  of  the  fired  bodies  to 
allow  easy  grinding  to  high  tolerances  and  subsequent 
rehardening  by  a  second  firing  treatment. 
(See  also  PB  162  558) 


AD- 292  694  OTS  $3.60 

Melpar.  Inc. ,  Falls  Church,  Va. 
BIOCHEMICAL  FUEL  CELLS,  by  R.  T.  Foley  and 
G.  C.  Blanchard.    Quarterly  progress  rept.  no.  I, 
1  July-30  Sep  62,  on  Contract  DA  36 -039-8C -90878. 
(1962]  37p.   12  refs. 

DESCRIPTORS:  •Energy  conversion,  •Fuel  cells. 
•Hydrogen,  *Qab  generating  systems.  •Bacteria, 
•Culture  media,  •Gas  chromatography.  •Biochemistry. 

The  initial  experimental  results  and  the  planned  course 
of  action  on  this  program  are  described.    A  survey  has 
been  made  of  the  microorganisms  capable  of  evolving 
hydrogen,  and  information  on  the  proper  substrates 
has  been  collected.   Certain  promising  bacteria  have 
been  tested  and  preliminary  dau  on  the  rates  of  gas 
evolution  and  the  composition  of  the  gas  have  been  col- 
lected.   Equipment  for  the  quantitative  measurement  of 


hydrogen  evolution  has  been  designed  and  built.    Ttie 
analytical  procedure,  based  on  gas  chronwtography, 
has  been  developed.    A  refined  apparatus  has  been  1 
designed  and  is  being  built.   The  collection  and  tedting 
of  further  bacteria  and  the  optimization  of  conditiqas 
favorable  for  hydrogen  evolution  are  under  way. 
(Author) 
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OTS  $6.60 


Motorola,  Inc.  (Phoenix)  Ariz. 
THE  STUDY  AND  DEVELOPMENT  OF  A  HIGH- 
POWER  L-BAND  DUPLEXER-UMITER,  by  N.  G. 
Sakiotis  and  D.  E.  Allen.   Interim  development  re  1 :. 
no.   1,  8  May-8  Aug  60,  on  Contract  NOber  81244. 
1  Dec  60.  68p.   13  refs.    AD-254  047. 


DESCRIPTORS:  Radar  equipment.  'Radar  dupl 
•Limlters,  L-band.  Waveguides,   •Transmission 
•Waveguide  couplers.  •Ferrites,  •Microwave 
equipment. 


exeii 


1  pes, 


The  results  of  the  evaluation  of  experimental  modejlp  of 
strip-line  circulators  and  limiters  are  described,  ] The 
results  of  an  Initial  theoretical  analysis  of  the  reqiUre- 
ment  for  a  useable  limiter  at  L-band  are  discussedl 
also.   The  techniques  and  equipment  chosen  for  thd 
evaluation  of  the  fundamental  properties  of  ferrimdg- 
netic  materials  that  influence  their  nonlinear  beha>ior 
have  been  determined  and  are  described.    (Author) 


PB  163  519 


OTS  $3.60 


Motorola,  Inc.  (Phoenix)  Ariz. 
THE  STUDY  AND  DEVELOPMENT  OF  A  HIGH- 
POWER  L-BAND  DUPLEXER-UMITER.    Interim 
development  rept.  no.  2,  8  Aug- 8  Nov  60,  on 
Contract  N0b8r-81244.   6  Jan  6I,  36p.  AD- 250  061 

DESCRIPTORS:  •Radar  equipment,  •Radar  duplexeUs, 
•Limiters,  L-band,  Waveguides.  •Transmission  Lrjes, 
Waveguide  couplers.   'Ferrites.   •Microwave  equlpj- 
ment,  •Phase  shifters.  Design. 

The  results  of  the  evaluation  of  models  of  strip  Um 
circulators  and  circulator  components  are  describtd 
The  results  of  the  evaluation  of  ferrile -filled  reducjad 
guide  size  limiters  are  described.   (Author) 
(See  also  PB  163  518) 
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OTS  $2.60 


Motorola,  Inc.  (Phoenix)  Ariz. 
THE  STUDY  AND  DEVELOPMENT  OF  A  HIGH- 
POWER  L-BAND  DUPLEXER-UMITER,  by  N.  G. 
Sakiotis.  C.  E.  Sommers,  and  F.  S.  Hickemell. 
Interim  development  rept.  no.  3,  8  Nov  60-8  Feb  6  . 
on  Contract  NObsr  81244.    21  Apr  61,  30p.  2  refs 

DESCRIPTORS:  Radar  equipment.  •Radar  duplexeri 
•Umiters.   L-band.  Waveguides,   •Transmission  li  its. 
•Waveguide  couplers.  •Ferrites,  •Microwave  equi| 
ment,  •Phase  shifters.  Design. 


The  results  of  the  evaluation  of  models  of  stripline 
circulators  and  circulator  components  are  described. 
The  results  of  the  evaluation  of  ferrite  Hmlter  models 
at  high  power  are  described.   (Author) 
(See  also  PB  163  519) 
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OTS  $2.60 


Motorola,  Inc. .  Phoenix,  Ariz. 
THE  STUDY  AND  DEVELOPMENT  OF  HIGH  POWER 
L-BAND  AND  S-BAND  DUPLEXER-LIMITERS,  by 
N.  G.  Sakiotis  and  D.  E.  Allen.   Interim  development 
rept.  no.  5,  27  Feb-3l  May  62,  on  Contract  NOber- 
81244.    20  June  62,  22p.  2  refs.    Rept.  no.  SSP-2508-5. 

DESCRIPTORS:  Radar  equipment,  •Radar  duplexers, 
•Limiters,  L  band,  S  band.  Waveguides,  •Transmis- 
sion lines,  •Waveguide  couplers,  •Ferrites,  •Micro- 
wave equipment.  Design. 

The  individual  components  required  for  the  S-band 
dui»Iexer  have  been  achieved.    Evaluation  has  shown 
that  the  circulators  are  capable  of  handling  the  maxi  - 
mum  peak  power  available  at  Motorola  (1.3  megawatts). 
Also,  the  ferrimagnetic  limiter  is  capable  of  operation 
of  the  design  goal  input  level  of  500  kilowatts  peak. 
(See  also  AD  163  519) 
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Naval  Civil  Engineering  Lab. ,  Port  Hueneme,  Calif. 
EVALUATION  OF  INTERFERENCE  SUPPRESSION  OF 
FLUORESCENT  LAMPS,  by  D.  B.  Clark.   Final  rept. 
6  0a  61,  25p.  4  refs.  Technical  rept.  166. 

MiSCRIPTORS:  •Lighting  equipment,  •Fluorescence, 
•Radio  interference,  Illumination,  Capacitors, 
•Radlcrfrequency  filters,  Electromagnetic  fields. 
Attenuation. 

An  evaluation  of  the  interference  characteristics  of 
fluorescein  lamps  demonstrated  that  those  which  are 
completely  enclosed  electrically  are  free  of  inter- 
ference.  A  hot -cathode  instant -start  fixture  was  found 
which  proved  to  be  6  decibels  below  Navy  specification 
limits.   None  d  the  cold-cathode  lamps  met  specifica- 
tion limits.   (Author) 


PB  163  454      OTS  $5. 60 

Nickel  Cadmium  Battery  Corp. ,  Easthampton,  Mass. 
RESEARCH  STUDIES  ON  THE  DEVELOPMENT  OF 
TESTING  METHODS  FOR  NICKEL -CADMIUM  ALKA- 
LINE STORAGE  BATTERIES,  by  Arthur  Fleischer, 
Stanley  Januszkiewicz,  and  Sazanne  Koziol.  Quarterly 
progress  rept.  no.  1,  15  Jan -15  Apr  53,  on  Contract 
DA  36-039-sc -42657.   11  May  53,  58p.  4  refs. 
AD-10  125. 

DESCRIPTORS:   'Alkaline  ceUs,  Test  methods,  •Stor- 
age batteries.  Cadmium,  Nickel,  Dyes,  Electrolytes 
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A  simple  solubilicy  test  was  used  to  study  the  alkali 
solubility  of  sevexal  dyes.  The  tests  screened  the  in - 
solubles;  further  eliminations  were  made  because  c€ 
ftuling  or  precipitation  in  the  solutions  of  the  soluble 
dyes  OD  standing.  Transmittances  were  determined  as 
a  function  of  wave  length  in  the  visible  spectrum.    None 
of  4  monoazo  dyes  were  stable  when  tested  in  the  elec  - 
trolyte  of  cells  subjected  to  charging  and  discharging; 
appreciable  absorption  occurred  on  Cd(OH)2  and 
NI(0H)2.  Charging  curves  were  obtained  for  BB401/U 
cells  discharged  at  a  5-hr  rate  to  10,  20,  30,  50,  70, 
and  100%  of  capacity  at  charging  rates  of  0.  8,   1. 6,  3.  2, 
6.4.  12.8,  and  25. 6  amp.    Fully  discharged  (to  1. 10  v) 
cells  assumed  an  aiKimalous  position  with  respect  to 
diarging  voltages;  the  time  which  elapsed  in  attaining  a 
value  of  the  charging  voltage  on  the  jump  in  the  charging 
curve  at  constant  current  was  a  linear  function  of  the 
state  at  charge,  except  at  the  highest  charging  rate. 
Circuits  are'being  examined  for  measuring  impedances 
in  the  low  range  expected  with  the  BB401  /U  battery. 
(DOC  abstract) 


FB  163  455      OTS  $7. 60 

Nickel  Cadmium  Battery  Corp. ,  Easthampton,  Mass. 
RESEARCH  yPUDIES  ON  THE  DEVELOPMENT  OF 
TESTING  METHODS  FOR  NICKEL -CADMIUM  ALKA- 
LINE STORAGE  BATTERIES,  by  Arthur  Fleischer, 
Stanley  Januszkiewlcz,  and  Suzanne  KozioL   Quarterly 
progress  repc.  no.  2,  15  Apr- 15  July  53,  on  Contract 
DA  36-039-SC-42657.   11  Aug  53,  78pc  9  refs. 
AD-16  771. 

DESCRIPTORS:  *Alkallne  cells.  Test  methods, 
"Storage  batteries,  Nickel,  Cadmium,  Dyaa, 
Electrolytes. 

Additianal  data  were  obtained  on  the  solubility  and 
stability  of  dye  solutions  in  KOH  electrolyte  and  on 
adsorption  from  these  solutions  by  unformed  negative 
plates.   No  promise  was  obtained  of  a  satisfactory  dye 
for  indicating  charge  state.    Expenmenul  work  was 
discontinued;  the  possible  structural  conditions  for  ob- 
taining suitable  dyes  are  discussed.   Charging- rate 
experiments  showed  a  linear  relationship  between  the 
time  to  reach  a  suted  charging  voluge  and  the  state  of 
charge  of  a  BB401/U  cell  over  a  wide  range  of  chargirjg 
currents  except  for  fully  discharged  cells  at  high  cur^ 
rents.  This  was  attributed  to  differences  in  batteries  or 
to  differences  in  the  electrolyte  concentration.    Experi- 
mental discharge- rate  data  at  various  capacities  and 
rates  showed  that  the  initial  portions  of  the  charging 
curves  are  characteristic  of  the  state  of  charge.   This 
information  was  seen  as  useful  in  the  eliminadon  of 
defective  cells  in  24-cell  batteries.   The  direct  im- 
pedances at  cells  in  various  states  of  charge  showed  an 
increase  in  the  range  70  to  100%  state  of  discharge. 
The  increase  was  greater  at  90  c.   The  impedance  of 
the  BB401A'  cell  was  of  the  order  of  magnitude  of  0.003 
to  0.004  ohm,  and  was,  as  a  first  approximation, 
almost  purely  resistive.   (DDC  abstract)  (See  also 
FB  163  454) 


PB  163  456      OTS  $5.60 

Nickel  Cadmium  Battery  Corp. ,  Easthampton,  Mass. 
RESEARCH  STUDIES  ON  THE  DEVFLOPMEhTT  OF 
TESTING  MBHTHODS  FOR  N1CKEL-CAI»4IUM  ALKA- 
LINE STORAGE  BATTERIES,  by  Arthur  Fleischer  and 
Stanley  Januszkiewlcz.   Quarterly  progress  rept.  no.  3, 
15  July- 15  Oct  53,  on  Contract  DA  36-039-sc -42657. 
12  Nov  53,  53p.  AD- 23  710. 

DESCRIPTORS:  *Alkaline  cells,  Test  methods, 
"Storage  batteries.  Nickel,  Cadmium,  Impedance. 

The  study  of  charging  curves  was  continued.    Recharge 
ing  was  at  rates  of  10  or  16  amp  after  discharge  at  rates 
cf  0. 8  or  10  amp.    The  results  are  given  of  experiments 
designed  to  check  the  reproducibility  of  the  charging 
curves,  to  study  the  effect  of  an  open  circuit  stand  in 
various  states  of  charge,  to  determine  the  effect  of  pre- 
vious history  by  rearranging  the  cells  and  discharging 
to  different  extents  on  the  second  day  of  the  schedule, 
and  to  determine  the  charging  curves  at  closer 
intervals.   In  each  case,  the  charging  curves  were 
evaluated  in  terms  of  die  time  required  to  reach  1.  60  v, 
a  point  on  the  vertical  section  of  the  constant  current 
charging  curve,  and  the  voltage  differential  during  the 
Initial  portion  of  the  curve.   Impedance  measurements 
at  60  c  were  made  on  cells  in  various  states  of  charge 
en  open  circuit,  while  charging  and  while  discharged. 
A  small  increase  in  impedance  of  cells  on  open  circuit 
with  increase  in  the  state  of  discharge  was  noted. 
Completely  discharged  cells  showed  a  drop  in  imped* 
ance  on  charging.    Over  most  of  the  charging  and  dis- 
charging curve,  the  impedance  was  practically  ccmsunt. 
(DDC  abstract)  (See  also  PB  163  455) 


PB  163  457       OnrS  $8. 10 

Nickel  Cadmium  Battery  Corp. ,  Easthampton,  Mass. 
RESEARCH  STUDIES  ON  THE  DEVELOPMENT  OF 
TESTING  METHODS  FOR  NICKEL -CADMIUM  ALKA- 
LINE STORAGE  BATTERIES,  by  Arthur  Fleischer, 
Sunley  Januszkiewlcz,  and  David  C  Grahame. 
Quarterly  progress  rept.  no.  4,  15  Oct  53-15  Jan  54, 
on  Contract  DA  36-039-sc-426S7.    19  Feb  54,  88p. 
2  refs.   AD- 35  244. 

DESCRIPTORS:  "Alkaline  cells,  Test  methods, 
•Storage  batteries,  Nickel,  Cadmium,  Impedance. 

Measurements  of  impedance  as  a  fuiKrtion  of  the  state  d 
charge  of  the  BB401/U  cell  indicated  that  imj)edance  was 
not  a  suitable  parameter.   The  impedance  was  found  to 
be  a  function  of  frequency  in  the  40-  to  12,000-c  range, 
with  a  minimum  at  1000  c.    Measurements  on  special 
cells  having  unimpregnated  plaques  gave  impedances  of 
the  same  order  of  magnitude  as  for  cells -at  the  mini* 
mum  in  the  frequency  curve.   Charge-discharge  tests 
using  either  the  rectifier  switch  circuit  of  the  direct 
circuit  involving  terminal-voltage  measurements  gave 
results  which  were  expressible  in  terms  of  the  state  of 
charge.    Results  of  charge-discharge  tests  showed  that 
either  circuit  could  be  used  for  the  measurement  of  the 
state  of  charge.   The  state  of  charge  expressed  as 
residual  capacity  may  be  related  to  other  terms,  such 
as  the  percentage  state  of  charge  based  on  subsequent 
low  rate  discharge,  by  comparing  curves  of  the  voltage 
differential  plotted  as  a  function  of  the  amount  of  the 
conditioning  discharge.   (DDC  ai>8tract)  (See  also 
PB  163  456) 
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Nickel  Cadmium  Battery  Corp. ,  Easthampton,  \nik». 
RESEARCH  STUDIES  ON  THE  DEVELOPMEhn"  CB» 
TESnNG  METHODS  FOR  NICK  EL -CADMIUM  ALKA- 
LINE STORAGE  BATTERIES,  by  Arthur  Fleischer], 
Stanley  Janusdtiewlcz,  and  David  C.  Grahame.        ' 
(>iarterly  progress  rept.  no.  5,  15  Jan-15  Apr  54,  pn 
Contract  DA  36-039-8C-42657.    18  May  54,  58p. 
2  refs.  AD- 37  610. 

DESCRIPTORS:  "AlkaUne  cells.  Test  metiiods, 
•Storage  batteries.  Nickel,  Cadmium. 

Comparison  of  the  results  of  charge-discharge  testia  by 
die  direct  method  and  by  the  rectifier-switch  method 
demonstrated  that  both  methods  resulted  in  the  same 
answer.    The  conditioning  of  the  cells  by  various  meth- 
ods to  attain  a  variation  in  the  states  of  charge  had  an 
important  effect  on  the  values  of  the  charge  or  discharge 
differential  voltages  and  the  position  of  the  curves  of 
these  values  as  a  function  of  residual  capacity.   Th^ 
charge-discharge  test  was  considered  capable  of 
predicting  the  state-of-charge  reproducibility  for  cpUs 
which  have  a  limited  cycling  history  and  are  subjected 
to  the  conditioning  procedure  used  in  the  experimeiMHl 
work.    (DDC  abstract)  (See  also  PB  163  457) 
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Nickel  Cadmium  Battery  Corp. ,  Easthampton.  m448. 
RESEARCH  STUDIES  ON  THE  DEVELOPMENT  Ot» 
TESTING  METHODS  FOR  NICKEL-CADMIUM  ALKA 
LINE  STORAGE  BATTERIES,  by  Arthur  Fleischer^ 
Stanled  Januszkiewicz,  and  David  C.  Grahame 
Quarterly  progress  rept.  no.  6.  15  Apr- 15  July  54,  pn 
Contract  DA  36-039-sc-42657. 
AD-65-774. 


23  h\)%  54.  74p.  1  ntf. 
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DESCRIPTORS:  •Alkaline  cells.  Test  methods, 
•Storage  batteries.  Nickel,  Cadmium,  Impedance. 

The  charge-discharge  test  with  the  rectifier  switch 
circuit  was  extended  to  include  the  effect  of  open  cii* 
cuit  stand  for  3  days.   Charge-discharge  tests  wen 
made  with  the  rectifier  switch  circuit  using  a  1/2- 
minute  20  ampere  charge  followed  by  a  l/2-minutc  -  0 
ampere  discharge.    Voltage- time  curves  by  the  reclti- 
fier  switch  circuit  were  cfetermined  for  cells  in  vari- 
ous states  of  charge  using  a  10  ampere  charge  for 
2  minutes.    Voltage-time  curves  were  determmed 
by  the  direct  method  using  the  pulsating  current  as 
charging  source  for  cells  in  various  sutes  of  charge. 
Results  of  charge-discharge  tests  have  been  replotoad 
using  the  difference  of  discharge  and  charge  differential 
voltages  as  a  function  of  residual  capacity,    hnpedaiice 
bridge  measurements  at  frequencies  of  50  to  3000 
cycles  per  second  have  been  made  on  cells  in  varioJiL 
states  of  charge.   Special  cells  havii^  stainless  ste^l 
or  sheet  nickel  plates  were  assembled  as  fac8imile$  of 
the  BB  431 /U  cell.    Direct  impedance  measurement^ 
and  bridge  circuit  measurements  were  made  over  a 
range  of  frequencies  from  50  to  4900  cycles  per  sec  end 
(See  also  PB  163  458)  ^ 
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Nickel  Cadmium  Battery  Corp. ,  Easthan^on,  Mass. 
RESEARCH  STUDIES  ON  THE  DEVELOPMENT  OF 
TESTING  METHODS  FOR  NICKEL-CADMIUM  ALKA- 
LINE STORAGE  BATTERIES,   by  Arthur  Fleischer 
and  Stanley  Januszkiewicz.  Quarterly  progress  v&px.. 
no.  7,   15  July- 15  Oct  54,  on  Contract  DA  36-039-sc- 
42657.  15  Nov  54,  54p.  AD-65  772. 

DESCRIPTC«S:    ♦Alkaline  cells.  Test  methods, 
•Storage  batteries.  Nickel,  Cadmium. 

Several  studies  and  tests  were  undertaken  with  die 
specific  purpose  of  modifying  the  charge-discharge 
test  procedure  in  order  to  derive  a  curve  having  a 
greater  slope  in  the  region  of  tiie  intermediate  states 
of  charge.  The  testing  method  was  modified  by  in- 
corporating a  preliniinary  charging  step  at  a  rate  of 
4  amperes  to  a  predetermined  voltage.    Tests  were 
made  incorporating  the  preliminary  charging  in  the 
charge-discharge  sxep  using  a  final  voltage  of  1.  340 
for  the  4-ampere  preliminary  charge.   A  two-stq) 
high- rate  charging  test  using  two  charging  currents 
for  charging  during  successive  steps  of  thirty  seconds 
each  has  been  studied  at  two  combinations  of  rates, 
namely  10-20  amperes  and  20-40  amperes.   A  20- 
ampere  discharge  test,  omitting  the  usual  charging 
portion  of  the  charge-discharge  tests,  was  made  over 
the  complete  range  of  the  state  of  charge.   A  constant 
voltage  charge-discharge  test  was  devised  in  which 
the  charge  portion  was  carried  out  to  a  constant  voltage 
rather  than  for  a  constant  time.   Data  from  charge- 
discharge  tests  with  the  10-20  ampere  combinations 
have  been  used  to  calculate  the  ratio  of  discharge 
differential  voltage  to  the  charge  differential  voltage. 
(See  also  PB  163  459) 
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Nickel  Cadmium  Battery  Corp. ,  Easthampton,  Mass. 
RESEARCH  STUDIES  ON  THE  DEVELOPMENT  OF 
TESTING  METHODS  FOR  NICKEL- CADIMUM  ALKA- 
LINE STORAGE  BATTERIES,   by  Autiior  Fleischer, 
Stanley  Januskiewicz,  and  David  C.  Grahame.  Quarterly 
rept.  no.  8  (Pinal  rept.)  on  Contract  DA  36-039- sc- 
42657.  31  Mar  55,  lOTp.  AD-66  838. 

DESCRIPTORS:    "Alkaline  cells,  Test  mediods, 
♦Storage  batteries.  Nickel,  Cadmium. 

A  charge- discharge  test  procedure  involving  a  10-amp 
charge  followed  by  a  20-amp  discharge  was  evaluated 
over  the  entire  range  erf  capacities,  from  fuUy  dis- 
charged to  fully  charged.   Voltage  curves  were  used 
to  obtain  differential  charge  and  discharge  voltages;  the 
difference  in  these  values,  termed  the  differential- 
voltage  difference,  was  used  to  predict  tlie  state  of 
charge.   Evaluation  was  conducted  on  forty  BB401/U 
cells  taken  from  24-cell  BB401/U  batteries.    Tempera- 
ture increases  of  the  battery  to  lOO^F  for  the  10-  to 
20-anp  charge- discharge  test,  by  the  rectifier- switch 
method,  yielded  results  which  were  in  agreement  with 
the  standard  curve;  temperature  decreases  to  40op 
yielded  differential- charge- voltage  and  differential- 
discharge-voltage  curves  which  were  appreciably  dis- 
placed in  magnitude  from  the  room-tenperature  curves. 
Charge-discharge  tests  on  batteries  using  2 -rate 
charging  and  2 -rate  discharging  showed  no  advantages 


S-17 


over  the  simpler  single- rate  combinations.  Measure- 
ments were  made  erf  battery  impedances  by  the  direct 
method  at  30  and  1000  cps;  the  difference  between  the 
measured  in:4>edance  on  batteries  and  cells  was  attri- 
buted to  the  intercell  connectors  and  terminal- post 
lead  wires.   (DDC  abstract)  (See  also  PB  163  460) 


SCR-313     OTS    $1.10 

Sandia  Corp. .  Albuquerque,  N.  Mex. 
DC  TO  DC  DISPLACEMENT  TRANSDUCERS,  by 
C.  M.  Pocthcff.   Rept.  on  Contraa  AT(29-1)789. 
Jan  63,  9p. 


PB  163  444 


OTS  $2.60 


Texaa  Instruments.  Inc. .  Dallas. 
PELTIER  COOLING  OF  SEMICONDUCTOR  COM- 
PONENTS, by  Bob  Carey  and  Raymond  Marlow. 
Quarterly  technical  rept.  no.  1,  1  Ji«ie-30  Sep  60,  on 
Contract  NOber  81204.    1  Oct  60.  2lp.   Rept.  no. 
4-45800-4;  AD-245  589. 

DESCRIPTORS:  •Semiconductbr  devices,  •Transistors. 
Cooling.  "Thermoelectricity,  ♦Peltier  effect,  •Relax- 
ation oscillators.  'Audio  amplifiers,  •Pulse  amplifiers. 
Circuits,  Tests. 

The  purpose  of  this  program  is  to  study  three  general 
methods  d  thermoelectrically  cooling  semiconductor 
components  and  design  and  construct  a  thermoelectric 
device  for  cooling  two  semiconductor  components. 
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OTS  $3.60 


Texas  Instruments,  Inc. ,  Dallas. 
PELTIER  COOLING  OF  SEMICONDUCTOR  COM- 
PONENTS, by  Bob  Carey  and  RaynK>nd  Marlow. 
Quarterly  technical  rept,  no.  2,   1  Oct-3l  Dec  60.  on 
Contract  NOb8r-8l204.    1  Jan  61,  33p.  3  refs.    Rept. 
no.  7-45800-7;  AD-252  442. 

DESCRIPTORS:  "Semiconductor  devices.  "Transistors. 
Cooling,  •Thermoelectricity,  "Peltier  effect,  Thectt7, 
[>ealgn,  Construction,  Effectiveness,  Tests,  Convec- 
tion, Thermal  conductivity. 

The  thermoelectric  cooling  of  semiconductor  compo- 
nents is  investigated.   The  Peltier  cooling  theory  is 
analyzed  and  applied  to  the  design  of  two  transistor 
coolers.   The  coolers  are  designed  to  maintain  transis- 
tor case  temperatures  at  35  degrees  C  while  operating 
at  an  ambient  temperature  of  85  degrees  C  and  dissipat- 
ing 150  MW  and  300  MW  respectively.    A  high-frequency 
silicon  transistor  is  evaluated  using  three  types  of  con- 
ventional heat  sinks:  natural  convection,  forced  con- 
vection, and  meullic  conduction.   The  Peltier  coolers 
are  compared  with  the  conventional  heat  sinks  and  the 
dau  are  tabulated.   (DDC  abstract) 


Ordnance,  Missiles,  and  Satellife  Vehicles 
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Air  Force  Ballistic  Missile  Div. ,  Air  Research  and 
Divelopment  Command,  Inglewood,  Calif. 

MINUTEMAN  OPERATIONAL  INTERFACE  CONTROL 

PROGRAM  WS-133A.    10  Aug  61.  rev.   14  Dec  62; 

Supersedes  issue  erf  4  June  62,  194p.    AFBM  Exhibit 

61-15,  rev.  B. 

DESCRIPTORS:  "Logistics,  "Management  engineering, 
•Guided  missiles,  •Weapon  systems.  Standards, 
•Military  requirements.  Air  force  equipment.  Drafting, 
Design,  Control  systems. 


PB  163  409  OTS   $2.60 

Applied  Riysics  Lab. ,  Johns  Hopkins  U. ,  Silver 

Spring,  Md. 
THE  DOPPLER  DETERM1NAT1(»4  OF  ORBITS,  by 
William  H.  Guier  and  George  C.  Weiffenbach.  Rept. 
on  Contract  NOrd-7386.    Mar  59,    25p. 

Presented  at  the  National  Aeronautics  and  Space  Ad- 
ministration conference  on  orbit  and  space  trajectory 
determination  held  on  12  Mar  19S9  at  the  U.  S.  Naval 
Research  Lab. 

DESCRIPTORS:  "Doppler  systems,  "Position  finding. 
Tracking,  "Orbiwl  trajectories.  Satellites  (Artificial), 
Errors,  Analysis. 


PB  163  411   OTS   $1.40 

Ballistic  Systems  Dlv.  [Norton  AFB,  Calif.  J, 
MINUTEMAN  INTERFACE  AND  SPACE  CONTROL 
PROGRAM,    [AND]  ADDENDUM  A.    INTERFACE  AND 
SPACE  CONTROL  PROGRAM  OPERATING  PROCE- 
DURES.   Rept.  on  Contract  AF  04(647)289.    1  May  62, 
rev.    June  62,  44p.    AFBSD  Exhibit  62-46;  BSD  Exhibit 
62-46,  addendum  A. 

DESCRIPTORS:  "Logistics,  Weapon  systems.  Air  force 
equipment.  Documentation,  Design,  Managentent 
engineering.  Guided  missiles. 

This  Exhibit  establishes  policies,  procedures  and 
responsibilities  for  the  WS-133  Interface  and  Space 
Control  Program,    This  program  provides  for  the 
documentation  of  interface  design  and  space  allocation 
agreements  for  missiles,  equipment  and  facilities 
produced  or  supplied  by  Air  Force  Agencies  and 
Weapon  System  Contractors. 


PB  163  471   OTS  $8.60 

Barodynamics,  Inc.,  Georgetown,  Colo. 
APPLICATION  OF  THE  LIVINGSTON  CRATER 
THEORY  TO  BLASTS  IN  LOESS  AND  CLAY,  by 
Clifton  W.  Livingston.    Rept.  on  Contract  DA  22-079- 
eng-228.    Mar  60,  92p.    8  refs.    AD-234  078, 
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DESCRIPTORS:  "Underground  explosions.  Explosives, 
•Soils,  "Clays,  Blast,  "Explosion  damage.  Theory,   ' 
Mathematical  analysis. 

This  study  appUes  the  Livingston  crater  theory  to 
0. 125-,  0.5-,  1.0-,  and  8.0-lb  blasts  of  C-4  in  loeai 
«nd  clay  using  data  contained  in  AEWES  Technical  Re- 
port No.  2-482,  published  in  June  1958.    The  concepts 
upon  which  the  theory  is  based  and  the  crater  equations 
are  presented  in  Chapter  11.    The  data  are  evaluated 
relative  to  these  concepts  in  Chapter  III,  and  summa- 
rized in  Chapter  IV  by  means  of  graphs  and  example 
problems.    Conventional  cube-root  scaling  (Wl/3)  is 
discussed  and  evidence  is  pointed  out  in  support  of  th< 
theory  upon  which  the  crater  equations  are  based.  Th^ 
equations  and  the  theory  bear  upon:  (1)  the  model  lawii 
tor  explosions,  (2)  variation  in  the  behavior  of  the 
material  as  the  scale  of  the  experiment  is  increased, 
(3)  ranges  o€  similar  behavior  in  cratering,  (4)  varia 
bles  in  cratering,  (5)  damage  limits,  (6)  energy 
partitioning  to  the  material  and  to  the  atmosphere, 
(7)  the  mechanics  of  failure  in  cratering,  and  (8)  of 
dependence  d  all  parameters  upon  the  depth  ratio, 
which  is  a  measure  of  the  ratio  of  the  mass  of  the 
material  to  die  energy  of  the  explosion.     (Author) 


PB  163  493      OTS  $10.50 

Daniel,  Mann,  Johnson,  and  Mendenhall,  Los  AiweleU, 
Calif.  ^ 

WHITE  SANDS  MISSILE  RANGE  DATA  SYSTEM. 
VOLUME  1.   DESIGN.    Final  rept.  on  Contract 
DA  29-040-ORD-2517.    2  Jan  62,   138p.    Rept.  no. 
SDR  62-1;  NASA  N63- 10076. 

DESCRIPTORS:  "Data  processing  systems,  "Guided 
nissile  ranges.  "Test  facilities.  Instrumentation, 
Dtu  transmission  systems.  Communication  systems. 
Programming  (Computers),  Telemeter  systems.  Dis- 
play systems.  Design. 

This  report  outlines  the  design  of  the  WSMR  Data  Sysi 
tem.    It  represents  a  goat  system  predicated  upon  those 
requirements  and  capabilities  necessary  for  a  data 
handling  system  to  satisfy  test  missions  at  White  Sandi 
Missile  Range  through  the  year  1970.    In  order  to  ac- 
complish the  WSMR  Data  System  design,  engineering 
studies  have  been  performed  pertaining  to  data  sampliiij 
rates,  data  message  structure  and  data  formats,  T| 

communications,  data  system  equipments  and  facilitiei, 
real  time  concurrency,  and  other  criteria.    The  results 
of  these  studies  are  presented  in  this  report.   This 
wlume  describes  each  of  the  major  elements  within  the. 
Dau  System  and  their  interrelationships.   All  of  the     [ 
functional  equipments  located  at  the  Instrumentation 
Sites.  Area  Data  Centers,  and  Data  Processing  Center 
•re  discussed.   Other  design  functions  involving  Mes- 
■ge  Structure,  Communications  System,  System  Logiq, 
Telemetry  System,  and  Display  Systems,  are  pre-        I 
•ented.    Also  included  are  schematics  illustrating  the 
flow,  acquisition,  and  control  of  data. 


PB  163  494      OTS  $6. 60 
Dwuel,  Mann,  Johnson,  and  Mendenhall,  Los  Angeles, 

WHITE  SANDS  MISSILE  RANGE  DATA  SYSTEM 
VOLUME  5.    SYSTEM  DRAWINGS.   Final  r^T.  on 
^^'eil^''^'^^'"''^'''-    2J«n62,6^.   Rept. 

DESCRIPTORS:  •Guided  missile  ranges,  *DaiB  process- 
ing systems.  Instrumentation,  •Drafting,  Design. 

These  drawings  fall  into  the  following  classifications- 
Area  layouts;  Functional  equipment  layouts;  Functional 
block  diagrams;  Interface  flow  charts  and  Communica- 
tions system  requirements  drawings.  (See  also  PB  163  493) 
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OTS  $2.60 


Picatlnny  Arsenal,  Dover, 
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Peltman  Research  Labs. 

N.  J. 

INVESTIGATION  OF  POLYVINYL  ALCOHOL  LEAD 
AZIDE  FOR  USE  IN  DETONATORS,  by  Robert  L. 
Wagner,  Kathleen  G.  Sheffield,  and  Donald  E.  Seeger. 
May  59,  29p,   18  refs.    Explosives  Development  section 
rept.  no.  60. 

DESCRIPTORS:  •Detonators,  •Explosive  materials, 
•Lead  compounds.  •Azides,  Additives,  •Polyvinyl 
alcohol.  Moistureproofing,  Density,  Ballistics. 

Polyvinyl  alcohol  (PVA)  lead  azide  was  tested  as  a 
possible  replacement  for  dextrlnated  lead  azide  for  use 
in  detonators.   On  the  basis  of  hygroscopidty,  loading 
pressure-density,  and  balUstic  tests,  it  was  determined 
that  PVA  lead  azide  is  superior  to  dextrlnated  lead 
azide  for  use  in  the  M47  detonator. 


PB  163  412      OTS  $1.10 

Feltman  [Research]  Labs. ,  Picatlnny  Arsenal. 
Dover,  N.  J.  ' 

STORAGE  STABILITY  TESTS  OF  COLLOIDAL  LEAD 
AZIDE  FOR  USE  IN  LOW  ENERGY  ELECTRIC 
DETONATORS,  by  Theodore  W.  Stevens.   Mar  57, 
declassified  25  Feb  63.   ep.  1  ret  High  Bxnlosives 
Section  rept.  na  8. 

DESCRIPTORS:  •Detonators,  •Electric  detonators, 
•Explosive  materials,  CoUoids,  •Lead  compound, 
"Azides,  Storage,  Stability,  Tests. 

When  low-energy  carbon  bridge  type  electric  detonators 
were  first  developed,  it  was  found  necessary  to  use  lead 
azide  ct  small  particle  size  for  the  ignition  spot  charge 
In  order  to  oljcain  the  necessary  sensitivity.   This  small 
particle  size  lead  azi&e  was  made  by  ball-milling 
standard  dextrlnated  lead  azide  under  chloroform.  Since- 
the  milling  operation  is  hazardous,  coilcAdal  lead  azide 
(U.  S.  Patent  1,914,530)  was  investigated  for  this 
application.    It  was  found  that  colloidal  lead  azide  per- 
formed satisfactorily.   The  Initiator  and  Special  Devices 
Section,  therefore,  requested  the  Hlj^  Explosives 
Section  to  evaluate  colloidal  lead  azide.  This  report 
contains  the  results  of  accelerated  storage  tests  of 
detonators  loaded  with  coUoidal  lead  azide  spot  charges 


KASA  N63- 18661     arS$0.75 

Goddird  Space  FUghc  Ceaer,  NttlOMl  Aeronautics 
and  Space  Adminlstrmtioa.  Greenbelt,  Md. 
ACHIEVING  SATBLUTE  RBLIABIUTY  THROUGH 
BNVlRONMEhrrAL  TESTS,  by  John  C.  New.  July  63, 
29p.  3  refs.  NASA  TN-D-I853. 


NASA  N63- 18656   OTS   $0.50 

Goddard  Space  Flight  Center,  National  Aeronautics 
and  Space  Flight  Center,  Gre<»nbelt,  Md. 
EXPERIENCE  IN  THERMAL-VACUUM  TESTING 
EARTH  SATELLITES  AT  GODDARD  SPACE  FLIGHT 
CENTER,  by  A.  R.  TImmlns  and  K.  L.  Rosette. 
Aug  63,  15p.    2  refs.    NASA  TN-D-1748. 


NASA  N63- 18664      OTS    $0.75 

Goddard  Space  Flight  Center,  National  Aeronautics 
and  Space  Administration,  Greenbeh,  Md. 
THE  PURPOSES  OF  ENVIRONMENTAL  TESTING 
FOR  SCIENTIFIC  SATELLITES,  by  John  H.  Boeckel. 
July  63,  27p.  15  refs.   NASA  TN-D-1900. 
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OTS  $2.60 


Jet  Propulsion  Lab. ,  Calif.  Inst,  at  Tech. ,  Pasadena. 
A  REVIEW  CM?  SEAL  MATERIALS  FOR  GUIDED- 
MISSILE  APPUCATIONS,  by  Robert  J.  Berg.    Kept,  on 
Contract  DA  04-495-ORD-18.    7  Mar  58,  2lp. 
Progress  rept.  no.  20-340;  AD- 163  020. 

DESCRIPTORS:  •Sea Ung  compounds,   'Guided  missiles, 
Military  requirements,  Plastics,  Rubber,  Effective- 
ness, Chemical  properties.  Compatibility,  Physical 
properties,  Ti^ats. 

The  currently  available  seal  materials  which  have 
proved  useful  at  this  Laboratory  in  gulded-missile 
applications  are  described.   A  series  of  proposed  tests 
for  evaluating  new  seal  materials  is  included.   These 
tests  are  designed  to  select  materials  which  give 
promise  of  success  in  use,  but  they  are  not  intended  to 
be  the  sole  tests  used  in  the  selection  of  seal  materials. 
A  summary  is  presented.  In  ubular  form,  of  the 
results  of  experience  at  this  Laboratory  with  various 
seal  materials.   These  materials  are  evaluated  accord- 
ing to  thMr  chemical  characteristics  in  so  far  as  these 
characteristics  determine  compatibility.   (Author) 


NASA  N63-19276      GTS  $0.75 

Langley  Restfarch  Center,  National  Aeronautics  and 
Space  Acknlnistradon,  Langley  Station,  Va. 
AN  ANALYSIS  OF  THE  LUNAR  RFTURN  MISSION, 
by  John  P.  GapcynaW  and  Robert  H.  Tolson,   Aug  63, 
30p.  4  rels.   NASA  TN  D-I939. 


NASA  N63- 19176      OTS  $0.50 

Langley  Research  Center.  National  Aeronautics  and 
Space  Administration,  Langley  Station,  Va. 
EFFECTS  OF  DISPLAY  NOISE  ON  HLOT  CONTROL 
OF  THE  TERMINAL  PHASE  OP  SPACE  RENDEZ- 
VOUS, by  Jack  E.  Pennington,  Aug  63,  I7p.  4  refs. 
NASA  TN  D-I619. 


NASA  N63- 19277      OTS    $0.75 

Langley  Research  Center,  National  Aeronautics  and 
Space  Administration,  Langley  Station,  Va. 
AN  INVESTIGATIC^I  OF  THE  NATURAL  FRE- 
QUENCIES AND  MODE  SHAPES  OF  DOUBLE 
CONICAL  SANDWICH  DISKS,  by  William  M.  Thomp- 
son, Jr.  and  Robert  R.  Clary.   Aug  63,  27p.  5  refs. 
NASA  TND- 1940. 


NASA  N63- 18255  OTS  $19.75 

Philco  Corp. ,  Palo  Alto,  Calif. 
IMMC  SYSTEMS  AND  PERFORMANCE  REQUIREMENTS 
SPEaFICATION,   by  R.  S.  Cronhardt  and  D.  A.  Linden. 
Technical  rept.  on  Contract  NAS9-366.  7  Sep  63,  330p. 
4  refs.  WDL  Technical  rept.  no.  E120;NASACR-50436. 


NASA  N63- 18413  OTS  $15.50 

Philco  Corp. ,  Palo  Alto,  Calif. 
INFC«MAT10N  FLOW  PLAN(GEMI  RENDEZVOUS 
C»»ERATION),   by  R.  S.  Cronhardt.  Rept.  on  Contract 
NAS9-366.  9  July  62,  238p.  WDL- TR- El  14-2; 
NASA  CR-50458. 


PB  1^413  OTS  $2.60 

Picatinny  Arsenal  [Dover,  N.  J.  ]. 
EFFECTS  PRODUCED  UPON  EXPLOST^ES  BY  CONTACT 
WITH  PLASTICS,   by  S.  Axelrod,   9  Dec  46,  2lp.  1  ref. 
Technical  rept.  no.  1636. 

DESCRIPTORS:    •Plastics,  •Containers,  Corrosion, 
•Explosive  materials,  'TNT,  Storage. 

This  investigation  was  undertaken  to  establish  an 
accelerated  test  to  determine  the  compatibility  at 
explosives  with  plastics,  such  a  test  to  be  correlated 
with  compatibility  as  determined  during  actual  storage. 
The  work  reported  shows  the  relationship  between  the 
proposed  Vacuum  Stability  Test  and  the  results  of  long 
term  storage,  and  provides  a  definite  basis  for  es- 
tablishing the  Vacuum  Stability  Test  as  an  accelerated 
compatibility  test  with  these  classes  of  materials. 


PB  163  477  OTS  $1. 10 

Picatinny  Arsenal,  Dover,  N.  J. 
HYGROSCOPICITY  OF  DEXTRINATED  LEAD  AZIDE, 
by  J.  Bernstein.    I  Mar  52,  4p.  General  Lab.  rept. 
no.  51-HI-2332. 


DESCRIPTORS:    •Explosive  materials,  •LmdcompfmdB 
•Azides,  Moisture,  Determination,  Dextrins. 
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The  data  given  under  "Results"  show  that  dextrlnatc 
lead  azide  will  pick  up  moisture  when  exposed,  even 
for  short  periods  of  time,  to  conditions  of  relative 
humidity  and  temperature  which  might  normally  preypil 
in  the  laboratory.   It  is  apparent  that  diis  gain  in  we||ht 
will  affect  results  for  the  moisture  content  of  lead  ajlde 
obtained  by  the  open  dish  or  watch  glass  method.   How- 
ever, as  indicated  in  PA  General  Laboratory  Report 
No.  51-H1-2331  and  Table  II  of  this  report,  this  effect 
!•  ^ipreciably  reduced  by  conducting  the  test  under 
conditions  of  low  relative  humidity  and  by  keeping  at  a 
minimum  the  time  during  which  the  sanple  of  lead 
izlde  is  exposed  to  the  laboratory  atmosphere. 


PB  163  479  OTS  $1. 10 

Picatinny  Arsenal,  Dover,  N.  J. 
HYGROSCOnCITY  CF  DEXTRINATED  LEAD  AZldt 
by  M.  Falcione.    1  July  54,  3p.  General  Lab.  rept. 
no.  54-H1-1354. 

DESCRIPTORS:  •Explosive  materials.  'Lead  com- 
pounds, 'Azides,  Dextrins,  Moisture.  Determination 

See  also  PB  163  477. 


PB  163  577   OTS   $2.60 

Space  Technology  Labs. ,  Inc. ,  Los  Angeles,  CaUt 
GENERALIZED  MISSILE  DYNAMICS  ANALYSIS. 
I  DEVELOPMENT  AND  APPLICATION,  by 
MiUard  V.  Barton.    [Rept.  on  Contract  AF  04(647)16^1 
7  Apr  58,  30p.    10  refs.  Rept.  no.  EM  8-7; 
GM-TR -0165-00438. 

DESCRIPTORS:  •Guided  missiles.  Engineering.  •Dy 
namics.  Design,  Equations  of  motion.  Aerodynamics , 
Fluid  mechanics.  Deformation,  Control  systems. 
Equations,  Analysis,  •Weapon  systems. 

The  present  analysis  considers  the  motion  of  a  liquldL 
propellant  missile  in  a  vertical  plane.    The  effects  oi 
bending  deformation,  fluid  sloshing,  engine  swlvelin^ 
aerodynamic  forces,  and  control  system  characteristics 
are  considered.    The  mass  of  the  vehicle  is  assumed 
to  be  constant  so  that  equations  are  valid  for  short 
durations  for  which  the  variations  of  mass,  bending 
frequencies,  mode  shapes,  air  density,  and  accelera  ■ 
tton  ot  gravity  may  be  neglected.    The  analysis  is, 
therefore,  suitable  for  determining  the  dynamic  re- 
sponse at  a  specific  point  on  the  trajectory.  A  con  - 
tinuous  variation  along  the  trajectory  can  be  obtained 
by  stepwise  integration  or  by  extending  the  equations 
to  include  variation  in  the  mass  and  other  quantities. 


PB  163  578   OTS   $3.60 

^ce  Technology  Labs. ,  Inc. ,  Los  Angeles,  Calif. 
GENERALIZED  MISSILE  DYNAMICS  ANALYSIS, 
n.   EQUATIONS  OF  MOTION,  by  Dana  Young.  [Rept. 
on  Contract  AT  04(647)165).    7  Apr  58,  40p.  3  refs. 
Kept.  no.  EM  8-8;  GM-TR-0165-00359. 


DESCRIPTORS:  •Guided  missiles.  Engineering,  •Dy- 
namics, •Weapon  systems,  •Equations  of  motion, 
Trajectories,  Aerodynamics,  Fluid  mechanics. 
Analysis. 

The  purpose  of  this  analysis  is  to  derive  the  general 
dynamical  equations  that  govern  the  plane  motion  of  a 
missile.    The  effects  of  lateral  bending  of  the  missile, 
sloshing  in  the  fuel  tanks,  and  swiveling  of  the  control 
engine  are  included.    The  general  procedure  foUowed 
is  to  set  up  the  expressions  for  the  kinetic  and  potential 
energies  of  the  complete  system  and  then  use  Lagrange's 
equation  to  determine  the  specific  equation  for  each 
coordinate.    The  analysis  is  restricted  to  a  considera- 
tion of  motion  in  a  plane,  and  the  mass  of  the  missile  is 
assumed  to  be  constant.  (See  also  PB  163  577) 


PB  163  580  OTS   $1.60 

Space  Technology  Labs. ,  Inc. ,  Los  Angeles,  Calif. 
GENERALIZED  MISSILE  DYNAMICS  ANALYSIS. 
V.  CALCULATION  OF  BENDING  MODES,  by 
J.  Fowler.    [Rept,  on  Contract  AF  04(647)165. 
7  Apr  58,  19p.    3  refs.  Rept,  no.  EM  8-16; 
GM-TR -0165-00445, 

DESCRIPTORS:  •Guided  missiles.  Engineering,  •Dy- 
namics, •Weapon  systems,  •Deformation,  Differential 
equations.  Difference  equations.  Aerodynamics, 
Numerical  analysis. 

Two  m«9iods  are  presented  for  calculating  the  bending 
OKxles  of  a  missile,  the  finite  difference  equations  and 
the  Timoshenko  beam  equations.    An  example  is  in- 
cluded using  the  Timoshenko  beam  equations.    These 
two  methods  are  shown  to  be  equivalent  in  the  limit. 
(Author)  (See  also  PB  163  579) 


PB  163  581    OTS   $1.60 

Space  Technology  Labs.,  Inc.,  Los  Angeles,  Calif. 
GENERALIZED  MISSILE  DYNAMICS  ANALYSIS. 
VI.  CONTROL  SYSTEM  EQUATIONS,  by  ttonald  C 
Martin,    Rept.  on  Contract  AF  04(647)165.  7  Apr  58. 
16p.    Rept.  no,  EM  8-14;  GM-TR -0165-00430. 

DESCRIPTORS:  •Guided  missiles.  Engineering,  •Dy- 
namics, •Weapon  systems.  Control  systems,  •Equa- 
tions, Gyroscopes,  Hydraulic  servomechanlsms. 
Mathematical  analysis.  Aerodynamics,  •Flight  control 
systems. 

Table  1  presents  the  control  system  equations  In  trans- 
fer function  form.    Table  2  presents  the  control  system 
equations  after  some  mathematical  manipulation  Table 
3  defines  terms.    Figure  3  represents  a  block  diagram 
of  the  entire  control  system.     (See  also  PB  163  580) 


PB  163  472      OTS    $3.60 

Space  Technology  Labs.,  Inc..  Loe  Angeles,  CaUf. 
GENERA  UZED  MISSILE  DYNAMICS  ANALYSIS.   VII 
PROGRAMMING,  by  John  A.  Brooks.  Rept.  on  Contraa 
AF  04(647)165.   7  Apr  58,  36p.  5  refs.   Rept 
no.  EM  8-15;  GM-TR -0165-00431;  AFBMD  Doc. 
no.  8-8609;  AD-217  242. 
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OBSCRIFTORS:  *Guided  mlMiies,  Engineering, 
•Dynamic*,  *Weapon  syatem*,  *PrQgrainming  (Com- 
puteri),  Trajeaories,  Aerodynamics,  Fluid  mechanica, 
Scheduling,  Equations,  Mathematical  analysis. 

Equatioas  are  derived  which  are  amenable  to  integration 
on  a  digital  computer  for  solutions  covering  relatively 
short  periods  at  time  (on  the  order  at  a  second  or  so  of 
real  time)  seleaed  from  the  flight  history.  For  solu- 
tions covering  oKve  than  several  secooda  d  real  time, 
the  amount  at  computation  becomes  excessive,  requir- 
ing hours  instead  at  minutes  at  compaation  time  (on 
1103A)  per  solution.   Rlg(id-body  equations  are  solved 
explicity  for  the  derivatives  at  the  dependent  variables. 
The  final  form  in  which  the  equations  appear  for 
programming  evolved  from  a  succession  of  changes  and 
corrections,  each  d  which  waa  made  with  the  objea  of 
minimizing  the  number  of  changes  in  the  computer 
progpram  existing  at  that  time.   The  engine  swivel, 
sloshing,  and  bending  equations  are  put  into  stancterd 
form  numerically.  (Author)  (See  also  FB  163  581) 


PB  163  450         OTS  |6.60 

White  Sands  [Missile  Range]  N.  Mex. 
EVALUATION  OF  FUNCTIONAL  CHARACTERISTICS 
OF  THE  NIKE  I  SHIPPING  AND  STORAGE  CON- 
TAINERS UNDER  ENVIRONMENTAL  CONDITIONS 
OF  SHOCK  AND  VIBRATION.    11  May  55.  62p. 
Technical  memo.  no.  209:  AD-81  793. 

DESCRIPTORS:  •Guided  missiles  (Surface-To-Air), 
•Containers.  Effect! weness.  Handling,  Storage,  Trans- 
portation, vabradon.  Shock  (Mechanics),  Test  equip- 
ment, Tesu. 

This  investigation  was  divided  into  two  phases,  vibra- 
Uor -testing  and  shock -testing,  and  was  performed  with 
flyahle  missiles  In  the  containers.   The  missile  suspen- 
sicm  system  was  instrumented  to  permit  nxmitoring  of 
the  environment  throughout  the  test  program.  The  mis- 
siles were  given  an  operational  checkout  prior  to,  and 
after,  each  pteae  of  te«ing,  to  determine  whether  any 
damage  had  occurred  during  that  phase.   The  shock  and 
vibration  tests  did  doc  cause  any  operational  failures 
that  could  be  detected  by  a  functional  checkout  of  the 
propi^oo,  hydraulic,  and  guidance  systems.   Some 
dama^  to  the  conuiners  did  result.    A  I6mm  film  was 
made  of  these  tests.   (Author) 


Sanitation  and  Safety  Engineering 


HASL-138      OTS  $3.50 

Health  and  Safety  Lab. ,  Atomic  Energy  Commission, 

New  York. 
FALLOUT  PROGRAM,  by  Edward  P.  Hardy,  Jr., 
Joseph  Rivera,  and  WiUlam  R.  Collina.  Jr.   Quarterly 
summary  rept.  I  Mar-1  June  63.    1  July  63,  264p. 
10  refa. 


HW-77126      OTS    $0.50 

Hanford  Atomic  Products  Operation,  Richland.  Wash. 
RADIOIODINE  SAMPUNG  WITH  ACTIVATED 
CHARCOAL  CARTRIDGES,  by  D.  McConncn.   Rept. 
on  Contraa  AT(45- 1)1350.    19  Apr  63,  I4p.  12  ref. 


Ship  Building 


PB  163  422 


OTS  $3.60 


Coast  Guard,  Washington,  D.  C. 
PLASTIC  FOAM  FILLED  RIVER  BUOYS,  by  J.  M. 
Salvate.   Final  rept.  4  May  60,  40p.  ProJ.  J24-2/1- 
4-5:  AD- 239  211. 

DESCRIPTORS:  •Marine  safety  equipment.  Rivers. 
•Buoys,  Buoyancy,  Deformation.  Tests,  •Expanded 
plastics,   •Styrene  plastics. 

In  the  past  a  large  number  of  river  buoys  were  lost 
yearly.   These  loases  resulted  from  the  buoys  being 
crushed  by  ice  flows,  from  barges  and  towboats  coUid- 
ing  with  the  buoys  and  other  miscellaneous  causes.   In 
1954.  the  first  attempt  was  made  to  foam  fill  river 
buoys.    After  a  collision  the  buoy  is  usually  bent  up  and 
punctured  and  therefore  sinks.   The  foam's  purpose  was 
to  give  the  buoy  enough  reserve  buoyancy  to  keep  It 
afloat.  Many  different  kinds  of  plastic  foam  were  tried 
before  a  suitable  one  waa  found.    Polystyrene  foam 
made  from  polystyrene  beads  is  now  used.   The  reasons 
for  choosing  this  were  it  is  non-water  absorbant.  in- 
expensive, and  crush  resistant.  The  foam  filled  river 
buoys  are  being  used  with  a  resulting  saving  due  to 
fewer  losses.    (Author) 


PB  163  480  OTS  $5.60 

David  Taylor  Model  Basin,  Washington,  D.  C 
M0M:L  EHP  TESTS  OF  TWO  DESI04S  FOR  A  36  FT 
HYDROJET  LCVP,   by  PWer  M.  Kimon.  Aug  56,  60p. 
7  refs.  Rept.  1046. 

DESCRIPTORS:    •Naval  vessels  (CombataiK),  •Landli« 
craft.  Design,  Tests,  •Ship  models,  •Hydiro>«t 
propulsian. 

Models  4579  and  4596,  representing  two  designs  for  a 
36  ft  hydrojet-propelled  LCVP,  were  teated  to  determine 
EHP,  stem  rise  and  trim.   The  EHP  for  the  design 
haying  a  larger  area  of  ramp  face  below  the  LWL  and 
a  wide  stem  (Model  4579)  was  considerably  higher  than 
the  EHP  for  the  design  having  small  area  of  ramp  face 
below  the  LWL  and  a  narrower  stern  (Model  4596). 
(Author) 


FOOD,  HANDLING,  AND  PACKAGING 
EQUIPMENT 

PB  163  520  OTS  $2.60 

Hoecker,  Frank  E. ,  Lawrence,  Kans. 
HI(H  LEVEL  RADIATION  POLYMERIZATION  DO- 
SIMETRY,  by  Frank  E.  Hoecker.  Rept.  no.  3  (Final) 
rev.  27  Mar  59-26  Mar  60,  on  Contract  DA  19-129-qTi 
1381.  25  Mar  60,  27p.  3  refs.  FUe  no.  S-593; 
AD-239  591. 

DESCRIPTORS:  •Dosimeters,  •Containers,  •Gels, 
•Food,  •Plastics,  Radiological  dosage.  Radioactive 
iaotopes.  Liquids,  •Polymerization,  Preservation. 

Tlie  work  is  described  under  two  headings:  (I)  the 
adaptation  of  the  dosimeter  packet,  that  is,  the 
container  of  the  dosimetric  liquid  and  Its  protective 
cover,  to  the  conditions  of  food  irradiation;  and  (U)  it 
selection  and/ or  preparation  of  a  dosimetric  liquid 
which  would  best  fulfill  the  requirements  of  food 
psckage  irradiation  dosimetry. 


i 
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PB  163  524   OTS   $5. 60 

Uttle,  Arthur  D. ,  Inc. ,  Cambridge,  Mass. 
SURVEY  OF  MODEL  BROWNING  SYSTEMS  FOR 
BREAD  AROMA  COMPONENTS,  by  John  H.  Morlarty, 
Progress  rept.  no.   1,  23  Sep-23  Dec  58,  on 
Contract  DA  19-129-qm-1292.  22  Jan  59,  60p.  4  refs. 
PUe  no.  C-320;  AD-220  040. 

DESCRIPTORS:  •Bread.  •Odors,  -Taste,  CondensatltL 
reactions,  •Amino  adds,  •Glucose,  Yeasts.  Bakery 
produas. 


The  objective  of  this  Browning  Reaction  program  has 
been  to  study  the  aromas  of  the  condensation  products 
resulting  from  reactions  that  take  place  between  re- 
Aidng  sugars  and  amino  adds  In  an  effort  to  determins 
•hether  aromaUcs  typical  of  fresh  yeast-raised  bread 
«B  procfcjced.  Therefore,  at  the  outset  of  this  work,  it 
ws  nsoeaaary  to  characterize  the  aroma  and  flavor-by- 
TOXith  of  bread,  and  this  was  accompUshed  by  the  flavor 
intlysis  of  fresh  baked  bread  using  the  Flavor  Profit 
technique. 


M  163  525  OTS   $7. 60 

Little,  Arthur  D.,  Inc.,  Cambridge,  Mass. 
URVBY  OF  MODEL  BROWNING  SYSTEMS  FOR 
»EAD  AROMA  COMPONEOTS,  by  John  H.  Morlarty. 
WJgress  rept.  no.  2,  23  Dec  58-23  Apr  59.  on 
Contract  DA  19-129-qm-1292.  21  Apr  59.  76p.  File 
«>.  C-320;  AD- 233  040.  f        .     "i»i  r  « 

OffiCRIPTORS:    •Bread.  •Odors.   -Taste,  •Condensa- 
■*reactIona,  •Amino  acids.  Leucine,  Alanines, 
^J*nine,  Hisddlne,  •Glucose,  •Fmaoaes,  Yeasts, 
■ttry  products. 

Tte  flavor  profile  of  yeast -raised  bread  was  deter- 
"Med.  Aromas  of  the  condensation  products  resulting 
••n  glucose,  fructose  and  maltose  were  reacted  sepa 
'Jjely  with  20  amino  acids  under  various  condition  cf 
PH,  moisture  Isvels  and  Incubation  temperatures  were 


S^i^JS™      *°"*  "y*®""  exhibiting  charmcteristic 
bread  aroma  were  incorporated  In  unflavoi«d  instant 
bread  mix,  and  a  flavor  evaluation  was  made  of  the 
finished  bread.   Findings  indicated  that  leucine.  aUnioB. 
arginine  and  hlstldlne.  when  reacted  with eltte^ gluSse* 
fruoose  or  maltose,  produced  aromatics  charalerls-  ' 
tic  of  fresh  baked  yeast -raised  bread.   Bread-Uke 
aromatics  occurred  most  often  when  reaction  was  car- 
Ti^^^  *'  P"  *  *°<^  Incubated  at  either  lOO^C  or 
ixTwi.  t^^^"^  ~°^^°^  ^^  °°  apparent  effect.   In 
Jk^?"      the  production  of  bread-Uke  aromas,  meaty. 
ch«»laty.  and  spicy  type  characters  as  weU  as  mwy 
others  were  found  during  the  course  of  evaluatlna 
5^J^%^J=°°*°«««'Pn>A»cts.  (Authoi1(SeeaIao 


PB  163  530 


OTS  $2.60 
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Uttle,  Arthur  D.,  Inc.,  Cambridge,  Mass 
SURVEY  OF  MODEL  BROWNING  SYSTEMS  FOR 
BREAD  AROMA  COMPONENTS,  by  John  H.  Moriarty. 
haTo^^J*^-  ?^o^'  S  ^^-^  J"°«  60.  on  Contract 
?D-249^!""  •   ^^y^-  27P.  File  no.  C-320; 

DESCRIPTORS:  •Bread.  •Odors.  •Taste.  •Dry  food 
mixes.  Flour.  Hydrolysis.  Enzymes.  •Pepsins, 
Bakery  products. 

From  the  standpoint  of  flavor  improvement  of  the 

2ili.'!!^I"^f.!!Vr'*"'  ^'■^**^  prepared  using  the  flavor 
enhancer,  the  following  sets  of  conditions  have  been 
found  to  provide  optimum  results:  (I)  either  cottonseed 

^?rinfJ°"°"*^  "°"^  P"^"^^  ^  '^  acrew-press. 
^l^^^rP*"^"*'  °''  «Peller  method  may  be  used-  (2) 
the  hydrolysis  reaction  may  be  carried  but  In  a  neutral 
pH  range;  (3)  N.  F.  Pepsin  should  be  used  as  the 
enzyme  source  at  levels  of  0. 1%  to  0. 5%  by  weight  of 
^cr'^.!^H'[l'^'"«  ™'^^**'=  *"^  <^^^  hydrolysis 

ioit^L  i^f^'T"*"  "'Z*^  ^*^  ^^"^  continuous 
agitation  of  the  mixture.   (Author)  (See  also  PB  163  529) 

AD-285  211  OTS  $5.60 

Rath  Packing  Co. ,  Waterloo,  Iowa. 

?S?.^r?^^7v.2L^™°^  ^^  CONTROLLING 
TOCTURE  CHANGES  IN  IRRADIATED  MEATsTby^ 
I^<^  Anderson  and  G.  Christianson.  Rept.  no    5 
(Final).  15  Apr  60-31  Dec  61,  on  Contra? DA  1*9- 129- 
qm-1573.    [1962]  58p.  42  refs.   F1J^^^S2. 

DESCRIPTORS:    •Food,  •Meat,  •Radiation  effects. 
Preservation,  Acceptability. 

Texture  changes  in  blanched  beef  are  caused  mainly  by 
effect  of  j^mma  irradiation  upon  connective  tissue. 
Selection  of  proper  beef  grade;  short-tlme  high- 
temperature  blanching  and  irradiation  in  UquSnltnwen 
greaUy  reduced  undesirable  changes.   (Author) 

PB  163  528  OTS  $1. 10 

Little,  Arthur  a.  Inc.,  Cambridge.  Mass 
SURVEY  OF  MODEL  BROWNING  ^ctSS*  FOR 
J^J'^S^  COMPONEVrS.  by  John  H.  K^riarty. 
SJT.?29Ti2~f  ,L.f  .S?-^  Dec  59.  on  Contraa 
^^6  795.  ^^^  "°*  ^'^^'' 


DSSCRIFTORS:  *Bread,  *Odon.  *Taate,  •Dry  food 
miJBM,  Bozyroas.  Flour,  Hydrolysis,  Amino  adds. 
Proteins,  Baksry  products. 

Methods  have  been  dereloped  to  provide  norteble  acid 
and  enzymatic  hydrolysis  techniques.  Reaction  productf 
(hydrolyaaces)  from  cottonseed  meal,  cottonseed  flour 
and  soy  protein  were  recovered.  Marginal  amounts  of 
cottonseed  meal  hydiolyaates  were  added  to  the  Quar- 
termaster Instant  Bread  Mix.  The  evaluation  was  com- 
pleted d  the  aroma  and  flavor  of  bread  prepared  from 

diis  mix  to  which  bydrolysates  were  added.  The  find- 
ings indicate  that  the  incorporation  In  the  Quarter- 
master Insunt  Bread  Mix  of  hydrolysates  derived  from 
cottonseed  meal  enhance  the  aroma  and  flavor  of  bread 
prepared  from  the  mix.   Work  is  continuing  with  the 
procurement  of  furtlier  hydrolysates  and  the  incorpora- 
tioo  d  tiieaa  hydrolysates  into  Quartermaster  Instant 
Bread  Mix.  (Author)  (See  also  PB  163  528) 


PB  163  529 


OTS  $2.60 


Little,  Arthur  D. ,  Inc. ,  Cambridge,  Mass. 
SURVEY  OF  MODEL  BROWNING  SYSTEMS  FOR 
BREAD  AROMA  COMPONENTS,  by  |ohn  H.  Moriarty. 
Progress  rept.  no.  6,  23  Dec  59-23  Mar  60,  on  Con- 
tract DA  19- l29-qm- 1292.   23  Apr  60,  24p.   File  no. 
C-320;  AE>-244  406. 

DESCRIPTORS:  •Bread,  •Odors,  •Taste^  •Dry  food 
mixes.  Hydrolysis,  •Enzymea,  Proteins,  Flour, 
Cereals,  Bakery  products,  Amino  acids. 


PB  163  552 


OTS  S6.60 


Utah  State  U. .  Logan. 
STUDIES  ON  RACHATION  PRESERVATION  OF  FRUIT 
AND  VEGETABLE  PRODUCTS,  by  D.  K.  Salunkhe. 
Rept,  no.  3  (Fhial),  1  Dec  58-30  Nov  59,  on  Contract 
DA  19-l29-qm-l345,  continuation  of  Contract  DA  19- 
l29-qm-82l.   30  Nov  59,  64p.  File  no.  S-545; 
AD- 239  506. 

DESCRIFTORS:  *Fruits,  •Vegetables.  ♦Preservation, 
Storage.  Radiological  dosage.  Dose  rate.  Gamma  rays. 
Packaging,  Taste,  *Radiation  effects,  Molds 
(Organisms). 


Progress  is  reported  for  work  accomplished  as  follows: 
Effects  of  radiation  dose,  rate,  and  temperature  on 
the  preference,  mftrobiological  activity,  shelf  life, 
and  physio -chemical  changes  in  fruits  and  vegetables. 
(Author)  (See  also  PB  163  560) 


PB  163  560 


OTS  $10. 10 


Progress  is  reported  on  effects  of  radiation  dose  and 
rate  on  the  flavor,  microbiological,  shelf  life,  and 
physio-chemical  changes  in  sweet  and  sour  cherries, 
black  raspberries,  apricots,  strawberries,  asparagus, 
cabbage,  cauliflower,  peas,  and  tomatoes. 


MACHINERY,  FABRICATION,  AND 
ACCESSORY  EQUIPMENT 

PB  163  451      OTS  $13. 00 

Airesearch  M^g.  Co. ,  Los  Angeles.  Calif. 
STUDY  OF  REMOTE  STORAGE  EVAPORATIVE  OIL 
COOLING  SYSTEMS  FOR  HIGH  PERFORM.\NCE  AIR- 
CRAFT, by  W.  J.  O'Reilly  and  E.  F.  Busch.  Rept.  on 
Contract  AF  33(616)6065.  Jan  61,   188p.  10  refs.  WADD 
Technical  rept.  60-918;  AD- 252  284. 

DESCRIPTORS:  Jet  planes,  •Jet  engines,  •Oil  coolers. 
Water,  Evaporation,  Ammonia,  Aluminum,  Stainless 
steel.  Corrosion,  Boiling,  •Heat  exchangers,  Lubrica- 
tion, Oils,  Tests,  Design,  Turbojet  engines.  Storage. 
Storage  tanks,  Coolii^  Coolants 

The  problems  associated  with  using  evaporatii^  water 
from  a  remote  storage  source  for  cooling  Jet  engine 
lubricating  oil  on  high-speed  aircraft  are  considered. 
Experimental  investigations  include  the  determination 
d  boiling  coefficients  for  water  and  aqua -anunonia 
under  force  feed  conditions  in  a  plate -and -fin  passage; 
a  study  of  the  corrosive  effects  of  aqua -ammonia  boil- 
ing on  aluminum  and  stainless  steel  surfaces;  and  over- 
all performance  evaluations  of  a  plate -and -fin  and  a 
shell -and -tube  heat  exchanger.    Analytical  studies  were 
made  with  weight  minimization  and  simplicity  the  prin- 
cipal goal.    Based  on  the  experimental  and  analytical  in- 
vestigations, a  prototype  system  was  built  and  success- 
fully tested.  (Author) 


PB  163  535 


OTS  $12.00 


Uuh  State  U. ,  Logan. 
STUDIES  ON  RADIATION  PRESERVATION  OF  FRUIT 
AND  VEGBFABLE  PRODUCTS,  by  D.  K.  Salunkhe. 
Rept.  no.  10  (Final).  1  Dec  56-30  Nov  58.  on  Contract 
DA  l9-l29-qm-82l.    31  Jan  59,   I24p.  7  refs.    File 
no.  S-545. 

DESCRIPTORS:  •Fruits.  'Vegeubles,  •Preservation, 
Storage,  Radiological  dosage.  Dose  rate.  Gamma  rays. 
Packaging,  Taste.  Molds  (Organisms),  Sutistical  data. 
•Radiation  effects. 


Boeing  Co. .  Seattle.  Wash. 
VIBRATION  AND  STRESS  ANALYSIS.    MODEL 
T50-BO-4.  by  R.  W.  Schedin.  E.  Frei.  and  J. 
Cziprian.    Rept.  on  Contract  NOas-60-0249c. 
30  June  60,  I69p.  8  refs.    Rept.  no.  D4-1482: 
AD- 240  511. 

'DESCRIPTORS:  •Vibration.  •Stresses.  Airplane 
engines.  Rotation.  Gas  turbine  rotors,  Gas  turbine 
blsdes.  Safety,  Frequency,  •Mathematical  analysis. 
Impellers,  Turbine  wheels,  Design,  Shafts, 
•Turbopropeller  Jet  engines. 

Vibration  frequency  data  are  presented  for  all  the  high 
speed  routing  components  as  described  in  Spec  MIL- 
E-8593(ASG)  and  frequency  datum  for  the  complete 
engine  assembly  mounted  as  a  cantilever  from  the  re- 
duction unit  housing  output  flange.   Stresses,  safety 
factors,  anu  deflection  data  for  the  housings,  output 
flange,  and  critical  bolts  are  also  presented.   Fre- 
quency data  were  obtained  In  part  by  experlmenttl 
means  and  in  part  by  theoretical  calculations.   In  all 


S-24 


CM«a  involving  complex  shapes,  the  fundamental 
frequency  was  determined  experimenully  under  stsUc 
conditions.   In  the  case  of  the  impeller,  the  higher 
modes  of  vibration  were  also  determined.  Thfc  effe<i  of 
routional  speed  on  frequency  was  calculated.  The  J* 
nozzle  exclution  and  electromagnetic  excitation       i^ 
methods  were  used  to  excite  the  various  component*. 
The  shaft  critical  frequencies  and  other  vibration  data 
presented  were  calculated  by  conventional  graphical, 
method.    Results  of  calculations  sre  summarized. 
(Author) 


MATERIALS 


PB  163  537  OTS  $9.60 

General  Electric  Co. ,  Udcs,  N.  Y. 
CUSHIONING  MATERIAL  STUDY  PROGRAM.   Flna 
engineerlM  rept,  on  Contract  DAI  28-017-501 -ORD- 
(P)-1499.  [19591  119p.  RepC  no.  R58EML43; 
AD-211  161. 


DBSCRIPrORS:  ^Packing  materials,  •Fibers,  •Hslr, 
•Rubber,  •Fosm  rubber,  •Expanded  plastics,  nsoct 
anlie  plastics,  •Glass  textiles.  •Impsct  shock,  TestfiL 
Dynamics,  Statical 

Under  the  cushioning  material  study  program  to  eva^ii- 
tte  the  performance  o<  various  available  cushioning 
maceriala  used  for  the  prooectlon  of  fragile  equipment 
Airing  transportation  and  delivery,  tests  were  con- 
ijcted  on  a  variety  of  thicknesses  and  densities  for  the 
cushioning  materials  selected.    Resultant  dau  and  in- 
formation  derived  from  tl»e  tests  performed,  combined 
with  recommended  applications  and  equipment  fumisttscV 
should  enable  the  economical  and  efficient  utilization  of 
the  respective  materials  to  provide  the  requiz«d  pro«i 
tection  ag^nst  the  hazards  of  anticipated  rough  Mfi- 
dling.  The  use  of  this  Information  in  determining  psc  :- 
•ging  material  requirements  will  enhance  the  atuin- 
ment  of  optimum  end  item  protection  with  a  minlmuai 
of  weight,  cube  and  cost. 

PB  163  408  OTS  $1.60 

Genersl  Electric  Co.  (Cincinnati!  Ohio. 

SS-pY^S^^  P^-^  ^^^^^  DEVELOPMENTT 

PROGRAM,  by  D.  L.  Hollinger.  H.  T.  Plant,  and 

T.  J.  io*-d«n.   P««ress  rept.  no.  7.  15  Jan- 15  Mar  6  J. 

"as'^'K^SJ.'^-*'^-^^^^-  ^^'"-  »^ 

DESCRIPTORS:  •GUss  textiles.   'Fibers,   •Plastic 
coatings,  •Epoxy  plastics.  •Filament  wound  construe- 
aon.  Rings,  Tensile  properties.  Stresses.  Rupture, 

Test  rings  have  been  made  from  glass  monofilament 
Md  epoxy  resin  using  E -glass  marbles  as  feed  stock 
r^i^?  ^*''^***^  ERL-2256/ZZL-0820  epoxy  resin  -- 
^  bonding  resin.   Calculated  glass  stress^  at  ruptu7e 
ran^from  342.  400  psi  down  to  218, 000  psi.   Therela 
evidence  that  the  fiber  can  support  higher  stresses  If 
itcan  be  used  more  efficiently  in  the  ring  structure. 
Oforts  are  now  being  directed  toward  improving  ring 
•wding  techniques  so  that  all  fiber  will  be  stressed 
more  uniformly.    (Author)  (See  also  AD- 271  765) 


AD-407  780      OTS  $0.50 

Rock  Island  Arsenal  Lab. .  III. 
SYNTHESIS  AND  EVALUATION  OF  POLYURETHANE 
ELASTOMERS,  byW.  M.  Veroeven.    17  Apr  63,  14p. 
9  refs.   Rept.  no.  63-1242. 

DESCRIPTORS:  •Packing  materials,  •Heat-resistant 
plastics,  •Elastomers,  •iBocyanate  plastics, 
•Urethanes,  Synthesis  (Chemistry),  Alcohols.  Amines, 
Swbillzation.  Tensile  properties.  Compressive 
properties. 

Commercially  available  castable,  millable  and/or  in- 
jection moldable  polyurethane  elastomers  were  evalu- 
ated to  determine  their  characteristics  and  potential 
use  for  Army  applications.   Experimenul  polyurethanes 
were  synthesized  using  various  polyols,  polyamines  and 
subilizing  agents  in  an  effort  to  improve  the  heat  sta- 
bility In  the  range  149  to  TM^C.   It  was  shown  that 

retention  at  strength  at  elevated  temperature  can  be 
improved  by  increased  functionality  in  the  system,  but 
only  at  the  expense  of  the  elastic  charaaeristics  of  the 
material.  The  increased  crosslinking  ct  the  millable 
gums  offers  the  most  promise  for  heat  resistant 
polyurethanes.  (Author) 


Ceramics  and  Refracfroriet 


AD- 291  859 


OTS  $1.60 
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BJorksten  Research  Ubs. ,  Inc. ,  Madison.  Wis. 
HIGH  VISCOSITY  REFRACTORY  THERMAL  PRO- 
TECTION MATERIALS,  by  Stanley  A.  Dunn. 
Quarterly  rept.  no.  2,  1  Sep-1  Dec  62.  on  Contract 
NOW  62-0897-c.    [1962]  18p. 

DESCRIPTORS:  •Thermal  insulation.  •Refractory 
materials,  •SiUcon  compounds.  •Dioxides.  Additives. 
Timgsten.  Tungsten  compounds.  Oxides,  Vacuum 
furnaces.  Guided  missiles.  Rocket  motors.  \^scosity. 

Thermodynamic  calculations  on  tungsten  (one  of  the  two 
most  promising)  as  an  additive  for  silica,  were  revised 
and  extended  on  the  basis  of  more  reliable  and  com- 
plete data.    Results  still  indicate  this  to  be  one  of  the 
best  candidates  for  experimental  work.   Furnace  and 
viscometer  design  have  been  completed,  construction 
is  very  near  completion,  and  materials  are  on  hand 
with  which  to  begin  sample  preparation  and  testina. 
(Author)  ^ 

BBC-114      OTS  $3.60 

Brush  Beryllium  Co. ,  Cleveland,  OWo. 
DEVELOPMENT  OF  INTERMCTALLIC  COMPOUNDS 
FOR  VERY  HIGH  TEMPERATURE  APPLICATIONS 
by  R.  M.  Paine,  A.  J.  Stonehouse,  and  W.  W.  Beaver 
Quarterly  progress  rept. ,  1  Apr  M  June  62.  on 
Contract  AT(33-3)20.    31  Aug  62,  38p. 

PB  163  523  OTS  $13.00 

Georgia  Inst,  of  Tech.  Engineering  Experiment 

Station,  Atlanta. 
INVESTIGATION  OF  HIGH  TEMPERATURE  RESIST- 
ANT MATERIALS,  by  C.  R.  Mason.  C,  A.  Murphy  and 
others.    Summary  rept.  no.  4,  1  Nov  59-31  Oct  6a  on 
Contract  NOrd-15701.    [1960]  188p.  6  refs.  AD-250  097. 


DESCRIPTORS:  *Heu  realstaat  materials.  Refractory 
materlala,  'Molding.  *Rocket  motor  nozzles.  *Re- 
fractory  coatings,  *Ceramic  coatings,  *  Flame  spraying. 
Electric  arcs,  *SUicoa  compounds.  Dioxides.  *Moiyb- 
demun  compounds,  Sillcides,  Aluminum  compounds. 
Zirconium  compounds.  Titanium  compounds.  Oxides. 
•Cermets,  *BerylUum  compounds,  *Chromium  com- 
pounds. X-ray  (ttffraction  analysia, 

THERMAL  PROTECTION  SYSTEMS:  A  technique  was 
developed  for  producing  wax  molds  without  machining 
to  be  used  in  casting  alundum  heater  plates.    The 
technique  involves  casting  s  permanent  silicone,  rubber 
mold,  pouring  nnolten  wax  into  this  mold,  and  after 
cooUng,  peeling  the  rubber  mold  away  from  the  wax. 
The  heater  plates  checked  out  very  well.  The  thermal 
conductivity  and  thermal  diffuslvity  at  1/2-  and 
7/16-in.  -thick  slip-cast  fused  silica  samples  were  de- 
termined to  be  0. 37  (Btu  sq  ft)/  (hr  sq  ft  degreea  F)  for 
each  by  backside  temperature  measurements  on 
•anaples  exposed  to  the  oxyhydrogen  rocket  motor. 
COATINGS:  ECforts  at  spraying  fused  silica  produced  a 
thin  greyish-black  coating  of  flred  silica  plates  that  re- 
sisted color  change  after  being  subjected  to  an  oxidizing 
atmosphere  for  8  hr  at  1600  P.  Coatings  of  molyfodenuip 
dlsillclde  arc-sprayed  over  entire  Mo  sheets  did  not 
form  sufficient  protective  covering  to  withstand  a 
temperature  of  2200  P  for  4  br  in  an  oxidizing  atmos- 
phere. THERMETS:  An  x-ray  analysis  was  made  on  a 
tfaermet  containing  65%  of  beryllium-chrqniic  oxide 
tliermite  and  3S%  of  beryllia  to  determine  the  various 
components  or  compounds  found  In  an  Ignited  sample. 
(DOC  abstract)  (See  also  PB  142  326) 

AD- 280  176      OTS  $1.10 

High  Temperature  Materials,  Inc. ,  Boston,  Mass. 
DEVELOPMENT  OF  "BORON  PYRALLOY"  FOR 
ROCKET  MOTOR  HARDWARE.   Monthly  progress 
rsfK.  no.  1.  1  Feb- 28  Feb  62,  on  Contract 
NOw60^292.   28  Feb  62,  lOp.   NASA  N62-11678. 

DESCRIPTORS:  Rocket  equipment.  *Rocket  motor 
noozles,  *Heat  resistant  materials,  'Metalloid  alloys, 
•Graphite,  *Baroa  alloys.  Preparation.  Physical 
properties. 

"Boron  Pyralloy"  is  a  trademark  of  HIGH  TEMPERA- 
TURE MATERIALS.  INC.  for  a  pyrolytic  graphite 
alloy  containing  from  0. 5  to  3  per  cent  boron.   This 
alloy  hss  properties  which  in  some  respects  are 
superior  to  tliose  of  pure  pyrolytic  graphite  and  the 
material  promises  to  improve  the  performance  of 
rocket  nozzles.   Pyrolyiic>graphiie  nozzles  with  "edge 
grains"  or  the  bssal  planes  of  the  material  exposed  to 
the  flow  of  propellant  gases  have  been  successful  ui 
test  firings.  One  of  the  objectives  of  this  program  is  co 
construct  four(4)  "edge  grain"  2nd  suge  Polaris  throat 
inserts  cf  boron  pyralloy  for  evaluation  at  the  Allegany 
Ballistics  Laboratory.    In  addition  the  properties  of 
"boron  pyralloy"  will  be  measured  co  high  temperatures 
and  the  results  compared  to  those  for  pyrolytic  graphite 
produced  under  identical  conditions.  (Author) 


AD- 280  743      OTS  $1. 10 

High  Temperature  Materials,  Inc. ,  Boston.  Mass. 
DEVELOPMENT  OF  "BORON  PYRALLOY"  FOR 
ROCKET  MOTOR  HARDWARE.   Monthly  progress 
rept.  no.  2,   1  Apr-30  Apr  62.  on  Contract 
NOw-60-0292  (FBM).    18  May  62,  lOp. 
NASA  N62- 13252. 

DESCRIPTORS:  Rocket  equipment.  'Rocket  motor 
nozzles,  'Heat  resisunt  materials,  •Metalloid  alloys, 
•Graphite,  •Boron  alloys.  Preparation.  Chemical 
analysis.  Mechanical  properties.  Metallography, 
Microstructure,  Oxidation. 

"Boron  pyralloy"  washers  were  produced  with  the  de- 
gree of  flatness  required  for  the  construction  of  edge 
grain  nozzles.   The  material  produced  was  below  the 
specified  1/4  inch  thickness  and  is  being  utilized  for 
property  measurement.    Eighty  square  inches  cf 
"boron  pyralloy  "  plate  was  selected  and  submitted  to 
Jet  E^ropulsion  Laboratory  for  mechanical  testing,  at 
temperatures  from  room  temperature  to  over  5000**F. 
A  concentrated  effort  was  made  to  define  further  the 
oxidation  rate  of  "boron  pyralloy".    A  series  of  tests 
revealed  a  large  dependence  of  the  oxidation  rate  of 
these  materials  on  the  air  flow  rate.  (Author)  (See 
also  AD- 280  176) 


Fu«U,  Lubricants,  and  Hydraulic  Fluids 


AD- 284  354  OTS  $4.60 

Bureau  of  Mines  [Pittsburgh.  Pa.  ]. 
AUTOIGNmON  CHARACTTRISTICS  OF  JP-6  JET 
FUEL,  by  Joseph  M.  KuchU.  Alphonse  Bartowiak,  and 
Michael  G.  Zabeukis.  Summary  rept. ,  1  Jan -31  Dec  61, 
on  Aviation  Fuels,  Contract  DO  (33-616)  60-5. 
Jtane62.  44p.  U  refs.   ASD-TDR -62-615. 

DESCRIPTORS:  'Jet  engine  fuels.  Oxygen,  Nitrogen, 
Pressure,  Temperature.   Explosions,  Hazards,  Com- 
bustion. Chemical  analysis,  Ignition,  •Autoignitlon. 

Experimental  dau  are  presented  on  the  autoignitlon 
temperature  characteristics  of  JP-6  Jet  fuel  in  various 
oxygen -nitrogen  atmospheres  under  static  and  dynamic 
conditions.    At  reduced  pressures  (  i  1  arm. )  or 
oxygen  concentrations  (  <  21  percent),  the  minimum 
autoignitlon  temperatures  of  JP-6  were  lower  when  ig- 
nition was  evidenced  by  a  sudden  pressure  or  tempera- 
ture rise  than  when  ignition  was  evidenced  by  the 
appearance  of  a  4uminous  flame.   The  significance  of 
autoignitlon  temperature  dau  obtained  using  various 
ignition  criteria  is  discussed  to  show  the  usefubiess  of 
such  data  In  evaluating  fire  and  explosion  hazards.   The 
effects  of  oxygen  concentration  on  the  autoignitlon  of 
JP-6  were  found  to  be  similar  for  oxygen -nitrogen 
atmospheres  at  atmospheric  pressure  and  for  air 
atmospheres  at  various  pressures.   The  effects  of  fuel 
injection  pressure,  fuel  concentration,  and  vessel  size 
were  also  considered. 


PB  163  449      OTS  $28.  50 

General  Electric  Co. ,  Cincinnati,  Ohio. 
THERMODYNAMIC  PROPERTIES  OF  COMBUSTIOI 
PRODUCTS,  by  Sttnley  F.  Samer  and  Doris  L.  Wartlck. 
Final  rept. ,  Volume  3,  on  Contract  NOrd  18508  (FBM). 
14  June  60,  695p.  226  refs.   Technical  Information 
Series  R59Fro796;  AD- 240  893w 

DESCRIPTORS:  SoUd  rocket  propellants,  •Rocket 
propellants.  Combustion,  •Thermodynamics,  Thermo- 
chemistry, Heat  of  fornwdon.  Tables,  Bibliographies 
Propellant  properties,  Oses.  Uquids,  SoUds, 
Chemical  elements.  Enthalpy. 


A  compendium  of  thermodynamic  properties  cf  neatly 
du-ee  hundred  potential  products  cf  combusdon  is  glten. 
The  properties  are  in  a  format  which  is  directly  useable 
by  the  Integrated  Propellant  Performance  Analysis 
(IPPA)  program.   (Author) 

NASA  N63-19275      OTS  $1.00 

Langley  Research  Center,  National  Aeronautics  ai4 
Space  Administration,  Langley  Station,   Va 
A  METHOD  FOR  DETERMINING  THE  PROPELLAJ IT 
REQUIRED  TO  MAINTAIN  AN  EARTH  ORBITAL 
VEHICLE  IN  A  USEFUL  ORBIT  BETWEEN  TWO 
SPECIFIED  ALTITUDE  LIMITS,  by  James  j.  Butlia 
•nd  John  F.  Newcomb,   Ai«  63,  32p.   8  refs. 
NASA  TN  D-1817.  "•'*»' 
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PB  163  531    OTS   $7.60 

Ji^?^9**"'*<=*^^»  ^"  Harrison,  N.  J. 
INVESTIGATION  OF  FOAM-IN-PLACE  PLASTICS 
FOR  FILLING  VOIDS  BETWEEN  WALLS  OF  DUAI, 
WALL  TRANSIT  CASES.  Progress  rept.  on  ^ 

Contract  AF  30(602)1238.    Mar  55,  75p. 
RADC  TN-55-167;  AD-70  035. 

DESCRIPTORS:  •Containers,  •Packing  materials.  •] 
puided  plastics,  'Uminates,  •Sandwich  panels. 
Preparation.  Mechanical  properties.  Compressive 
properties.  Tensile  properties.  Shear  stresses. 

Research  is  reported  on  the  preparation  of  foamed 
pUstlc  slabs  and  sandwich  panels  and  the  determlnai 
of  their  mechanical  properties.  Foamed-in-place  I 
pUstic  testslabs  were  prepared  of  the  following  5  mair- 
rials:  Lockfo«„  Goodyear  alkyd-dllsocyanate.*phenoJc 
•nd  nylon-modified  butadiene  with  acrylonltrlle  ^' 

Oiimllton  Standard).  Isofoam  IPI.  and  Armofoam  A. 
^press^  The  results  on  compressive  strengA  « 
2o!l  k!^  °*  'f  "*"  material,  show  an  sveraS^vi. 
«ton  between  6  and  37%.    The  lowest  preclsioTao^ar^ 
on  the  Hamilton  Standard  and  ArmofoaSSreTpeSs 
this  is  partly  due  to  their  low  stress  values.  "^""**"* 

except  that  for  Arroofosm.  Absolute  values  for  varloui. 
town  sandwich  material  are  difficult  to  defl«  fmm  ^ 

zitj::!  '■""^'':  ^^^  '««»wich';,SrtaiZ  T, , 

^^^^t  P"°**«l"  ^«=h  •«  bssed  on  the  physiil 
(^m^^  f  *?;"*"  of  the  foam,  the  sandwlVh  skSs 
^loless  steel.  Al.  and  Mg),  and  pouring  or  foaming 

S^om  r^rn~r^^^^^  Only  *e  iS  of  valCis  J*,- 
Mlned  from  the  UooOyear  ^re  material  at  ISO^F 

«S^L?^^"*"  '°''  ""'P^es  obtained  at  70Pf.  ^eai 
"rength:  The  stress-strain  curves  showed  no  pecJIuS^ 


behavior  of  the  materials.    In  most  instances,  the 
HKxlulus  had  a  deviation  of  less  than  1(1%.  When  the  de- 
viation was  greater,  large  variations  were  found  in 
foam  structure  and  foam  density.  (DDC  abstract) 

PB  163  470     OTS  $6.60 
&ntt^ral  Mechanics  Research  Lab. .  U.  of  Texas, 

mew -VELOCITY  IMPACT  CUSHIONINa  PART  VL 

i?f  M^!^'^^  FOAMED  PLASTICsTTyWcSrf 

^^"^'^^3^'^'  5^^  "°-  ^^onComract 
129.L  fl^V^^^'  ^?"^""«tio"  ot  Contraa  DA  19- 
129-qm-817.  Sep  60,  66p.  AD-250  55a 

DESCRIFrORS:  •Air  drop  operations,  •Expanded 
plastics.  Shock  resistance,  •Containers.^'lSdlcailnK 
Tests,  Stresses,  Temperature,  Mechanical  wroSrSes 
Density,  ElasUcity,  Urethanes  properues, 

areas -strain  and  eneiwabsoiption  characteristics  cf 

senred.   In  addition,  data  are  included  which  show  the 
effect  on  these  characteristics  of  material  dmSTy  Im- 
pact velocity,  impacting  mass,  impact  ene^  Sm^ 
ature,  and  pad  thickness.    Energy -^^^SSS';^^^^ 
istlcs  stress  levels,  efficiencies,  and  resilience  are 
discussed.   A  comparison  is  made  between  two  seos- 
late  shipments  of  foamed  plastic,  both  deslgnatedlOOC 


MATHEMATICS 

ANL-6709      (fts    $0.50 

Argonne  NaUonal  Lab. ,  111. 
1559/RE:  A  CODE  TO  COKffUTE  RESONANTP 


PB  163  521 


OTS  $14.50 
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,  S?oS^  Washington  U. ,  Washington.  D.  C. 
LOaSTIC  PAPERS.    ISSUE  NO.    14.   METHODS  OP 
MA-niEMATICAL  TACTICS,  by  J.  k.lslSS 
w.  H.  Marlow.    Rept.  on  Logistics  Research  Project 

^-\m  8^.°"'  '''^-   ^'  '^'P-  ^^* 

DKCRIFTORS:  •Logistics.  •Game  theory.  Tactical 
warfare,  Operations  research,  Unear  proeramminff 

^°!i!L  °^  'L  '•^''  *"  <aifl£iaiaal  games  and  the  work 
of  the  authors  in  fire^roEammh^Ses  reprel«,t 
two  complemenury  schemes  for  OT^sfve  description 
2.*r^^!r^  a  sequence  or  continuous  path  among 
i^^K    !i^'"  "•  "^"^  •'^y  developed  at  presentT 
but  both  show  promise;  and.  in  order  to  present  the 
theories  of  differential  and  of  programming  games 
with  significant  examples,  the  military  applications  of 
die  standard  theory  of  games  and  of  generalized  Lan- 
chester  equations  are  reviewed.   This  review  is  not 
intended  merely  as  an  introduction;  it  occupies  two  of 
the  three  chapters. 


SCR -607  OTS  $5.00 

Svidla  Corp.,  Albuquerque.  N.  Mex. 
FACTORS  FOR  ONE-SIDEO  TOLERANCE  LIMITS 
AND  FOR  VARIABLES  SAMPLING  PLANS;  by  D.  B. 
Owen.    Rept,  oo  Contract  AT(  29-1)789.    Mar  63,  41 2p. 
M  refs.    Superaedes  SCR-13;  NASA  N63-16782. 


Computing  D«vicM 


AD-274  461    GTS  $2.60 


Army  [Blectronics]  Research  and  Devek>pinent  Labu , 

Fort  Monmouth,  N.  J. 
CONVERTBR,  ANALOG  TO  aOTAL  CV-I043(  )  GM, 
by  Frank  W.  Wilson.  Jan  62,  26p.  USASRDL  Technical 
repc  2252. 

DBSCRIPrORS:  *ADak>g-to-dlgital  converters,  *Data 
processing  systems.  Punched  tape.  Display  systems. 
Input -outfxit  devices.  Timing  circuits.  Gates  (Circuits), 
Multiplex,  *Winds,  Vector  analysis. 

Converter,  Analog  to  Digital  CV-1043(  )/GM  U  a  high- 
q>eed  data  logger  capable  al  sampling  and  quantizing  up 
to  30  channels  of  analog  data  at  a  nte  of  100  micro- 
seconds per  chsuDBL  A  300-character- per -second 
paper-cape  perforator  is  used  as  the  prindpsl  data-  re- 
cording device.  A  numeric  display  is  provided  which 
permits  the  simultaneous  monitoring  of  up  to  ten  chan- 
nels of  quantized  analog  informatioiu   Channels  to  be 
monitored  may  be  selected  at  random.  (Auttior) 


NASA  N63-18315      GTS  $8. 10 

Engineering  Design  Center,  Case  Inst,  of  Tech. , 

Cleveland,  Ohia 
METHODS  OF  WAFFLE  PLATE  SYNTHESIS,  by 
Luden  A.  Schmlt,  Jr. ,  and  William  M.  Morrow,  U. 
Repc  oo  NASA  Grant  N8G-110-61.   June  63.  81p. 
8  refs.  *^ 


LADC-5548     OTS    $3.60 

IflCernaUonal  Business  Machinea  Corp., 

Foughkeepsie,  N.  Y. 
STRETCH  MASTER  CONTROL  PROGRAM,  by 
J.  L.  Garrity,  G.  R.  Hira  and  others.  Rept.  on  Con - 
traa  W-7405-eng-36.   [1962J  31p.  3  refs.   Prepared  in 
cooperation  with  Los  Alamos  Sdentlflc  Lab. 


MECHANICS 

NASA  N63-18465      OTS  $2.75 

Ames  Research  Center,  National  Aeronautics  and 
Space  AAninistratioo,  Motfett  Field,  Calif. 
A  METHOD  OF  ASYMPTOTIC  BXPANSIC»«  FOR 
SINGULAR  PERTURBATION  PROBLEMS  -  APPLICATION 
TO  VISCOUS  FLOW  OVER  A  FLAT  PLATE,  by 
Dale  Martin.  July  63,  127p.  37  refs.  NASA  TN-D-1886. 


PB  163  435  OTS  $2.60 

Bolt,  Beranek,  and  Newman,  Inc.  [CambrldKe.  Mass.  J 
DAMTNG  OF  BENDING  VIBRATIONS  IN  THIN 
PLATES.     Rept.  on  Contract  Nonr-2321(q0).  [1959]  29p. 
[Repc  no.  TIR-43]:  AD-209  139. 

DESCRIPTORS:    •Panel8(StructuraI),  •Metal  plates, 
•Mechanical  waves.  Vibration,  Attenuation,  Damping, 
•Composite  materials,  •Sandwich  panels. 

A  review  is  presented  of  some  of  the  aspects,  both 
ttieoretical  and  experimental,  of  the  damping  ot  thin 
plates  by  applied  damping  layers. 
(See  also  PB  144  819) 


PB  163  534   OTS  $2.60 

Brown  U.  DIv.  of  Applied  Mathematics, 

Providence,  R.  I. 
STRESS  DISTRIBUTION  IN  A  REINFORCED  HOLLOW 
VISCOELASTIC  CYUNDBR  SU^ECTBD  TO  TIME 
DEPENDENT  INTERNAL  PRESSURE,  by  W.  B.  Wood- 
ward and  J.  R.  M.  Radok.  Technical  repc  no.  14  on 
Contract  Nord  11496.  July  55,  23p.  5  refs.  PA-TR/U; 
AD-93  836. 

DESCRIPTORS:  •Structural  shells,  •Elastic  shells, 
•Cylindrical  bodies,  •Reinforcing  materials.  Steel, 
Viscosity,  Elasticity,  Models  (Simulations),  Pressure, 
Stresses,  Ustribution. 

Stress  analysis  in  linear  visco-elastlc  bodies  when 
Inertia  forces  are  negligible  has  been  discussed  in  a 
previous  repon  by  Lee.  The  method  presented  In  tl«t 
report  is  used  here  to  determine  the  stress  distribution 
for  the  case  of  plane  strain  In  a  hoUow  visco-elastlc 
cylinder  which  Is  subjected  to  a  time  dependent  pres- 
sure at  its  inner  surface  and  which  is  reinforced  by  an 
elastic  shell  at  its  outer  surface. 


PB  163  533     OTS  $2.60 

BrojirnU.  Div.  of  Applied  Mathematics,  Providence. 
R .   I. 

STRESffiS  IN  ELASnCALLY  REINFORCED  VISCO- 
ELASTK:  TUBES  WTTH  INTERNAL  PRESSURE,  by 
J.  R.  M.  Radok  and  E.  H.  Lee.  Technical  rept.  no   15 
on  Coocraa  Nord  16471.  Apr  56.  21p.  5  refs. 
PA-TR/15;  AD-94  049. 

DESCRIFrORS:  •Structural  shells.  •Elastic  sheUs 
•Cylindrical  bodies.  •Reinforcing  materials. 
Viscosity,  Elasticity. -Models  (Simulations),  Pressure. 
Stresses,  Distribution. 

The  problem  of  finding  the  stress  distribution  in  a 
visco-elastic  tube  with  external  elastic  reinforcement 
'^*^1°  internal,  time  dependent  pressure,  has  bee^ 
solved  by  Woodward  and  Radok.  using  the  Laplace  trans- 
form method  of  Lee.   The  present  repon  gives  the  solu- 
tion of  the  more  general  problem,  when  the  inside 
radius  of  the  tube  changes  with  time,  that  is  when 
material  at  the  internal  boundary  is  beina 
annihilated.  * 
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NASA  N63-18668      QTS    $1.25 

California  Inst,  of  Tech. ,  Pasadena. 
THE  EFFECT  OF  INITIAL  IMPERFECTIONS  ON 
THE  BUCKLING  STRESS  OF  CYUNDRICAL  SHELt^ 
byC.  D.  BabcockandE.  E.  Sechler.  Rept.  on 
Grant  NsG- 18-59.  July  63,  46p.  7  refs.  NASA  Tech 
■ical  note  D-200S;  superseded  NASA  N63-10817. 

PB  163  436  OTS   $2.60 

Cambridge  Acoustical  Associates,  Inc. ,  Mass. 
FREE  AND  FORCED  VIBRATIONS  OF  A  SPHERICi. 
WELL,    by  A.  Silbiger.    Rept.  on  Contract 
Nonr-2739(00).    Dec  60,  21  p.    6  refs.    Rept.  U-106 
AD-251  628;  NASA  N63-14829. 

DESCRIPTOftSt  •Structural  sheUs,  Spheres,  •Vibra- 
tion, Vibration  mechanisma.  Dynamics,  Elasticitv. 
Load  distribution. 

A  spherical  shell  was  studied  to  gain  insight  into  the 
modes  of  vibration  of  thin  closed  sheUs.    The  frequeii 
des  for  free  extensional  vibrations  with  mode  shapes 
•ymmetric  with  respect  to  an  axis  were  obtained  by 
Umb  (London  Math.  Soc.  Proc.,  14:50,  1883).    It  is 
shown  that  these  are  the  only  possible  frequencies  even 
when  the  restriction  of  axial  symmetry  is  dropped-  in 
odier  words  die  modes  are  degenerate.    The  non-axl- 
•ymmetric  modes  can  be  obtained  by  superposition  of 
modes  symmetric  with  respect  to  different  axes.  This 
•ituation  is  typical  of  a  body  exhibiting  routional  or 
ttanslational  symmetry.    The  degeneracy  is  removed 
•ben  the  shape  of  d»e  body  deviates  from  the  assumed 
symmetry.    The  extensional  solution  agrees  with  the 
exact,  three-dimensional  solution  in  tf»  limit  of  zero 
tiilckness.    Finally,  the  response  of  the  shell  to  an 
srWtrary  harmonic  load  distribution  is  considered. 
(DOC  abstract) 


PB181  535  OTS  $1.25 

Illinois  U. ,  Urbana. 
BRITTLE  FRACTURE  PROPAGATION  STUDIES,   by 
F.  F.  Videon,  F.  W.  Baron,  and  W.  J.  Hall.  P^grlsB 

St^i"^  A°"  if*:y*^'y  Fracture,  Contract  NObst 
65790.  20  Aug  63.  41p.  14  refs.  Ship  Structure  Com- 
mittee Serial  no.  SSC-148. 

DESCRIPTORS:    •Ship  plates.  •Metal  plates,  •SteeL 
BntUeness,  •Fracture  (Mechanics),  Propagation. 
Velocity,  Loading  (Mechanics),  Stresses,  Oscillation. 
•Wekling. 

TWfl  investigation  was  undertaken  to  study  low-velocir  r 
brittle  fracture  in  wide  steel  plates.   The  detailed        ' 
results  of  two  tests  of  6-ft-wide  prestressed  steel 
Pjues  are  presented  along  with  pertinent  observations 
ffom  tests  of  similar  specimens  conducted  as  one  of  the 
JK  phases  of  Project  SR-137.  Also,  results  of  nineteen 
JW  of  2-fi-wide  centrally  notched  plates,  a  majority 
«  Which  had  a  longitudinal  butt  weld  are  presented. 


PB  181  536  OTS  $0. 75 

Illinois  U. ,  Urbana. 
ajMMARY  OF  SOME  STUDIES  OF  BRITTLE- 
FRACTURE  PROPAGATION,   by  W.  J.  Hall  and  F.  W. 
Barton.  Final  rept.  on  Low- Velocity  Fracture, 
NObs-65790.  4  Sep  63,  21p.  20  refs.  Ship  Structure 
Committee  Serial  no.  SSC-149. 

DESCRIPTORS:    •Ship  plates,  •Metal  plates,  •Steel, 
Brittleness,  •Fracture  (Mechanics).  Propagation, 
Velocity,  Stresses,  Thermal  stresses,  •Welds. 

Six-foot-wide  plain  plate  specimens  tested  at  an  average 
applied  stress  of  about  20  ksi,  a  temperature  of  OOF, 
and  with  die  notch- wedge- impact  medxxl  of  initiation, 
in  order  to  study  fracture  propagation  under  relatively 
steady  state  conditions  produced  fracture  speeds  in  the 
range  of  2000  to  4000  fps.    Six-foot-wide  prestressed 
steel  plates  with  a  region  of  high  tensile  residual  strain 
at  each  edge,  and  a  region  of  residual  compression  in 
the  central  portion,  tested  at  zero  or  3  ksi  averaee 
applied  stress,  at  Oop,  and  with  impact  initiation 
produced  fracture  speeds  of  6000  ^  in  the  tensile 
^l^'T^^  initiation  source,  and  speeds  as  low  as 
50  11)8  in  die  central  portions  of  die  plate.  Two- foot- 
wide  centrally  notched  and  welded  specimens  fabricated 
,  <"?^^^^**y«  and  tested  at  an  average  appUed  stress 
ofabout  10  ksi  and  a  temperature  of  -40  p/^rSuS 
speedswidiin  1  V^  inches  of  the  initiation  LcLce  and 
^r^on  of  high  residual  tensUe  stress  as  high  as 
5000  fps  whereas  speeds  diroughout  die  remainder  o£ 
die  specimen,  which  initially  possessed  a  low  com- 
pressive residual  stress,  were  on  die  order  of  1800  fos 
Fracture  texture,  die  effects  of  diermal  strain  cycling 
notch  geometry,  and  surface  strain  field  associated 
widi  die  advancing  fracture  at  bodi  high  and  low  veloci- 
ties have  been  observed  aixl  reponedT 
(See  also  PB  181  535) 

NASA  N63- 18773     OTS     $0.75 

Langley  Research  Center,  National  Aeronautics  and 
*   J^l'^*"*'"^^*^°"'  Langley  Sution.  Va. 
AKffiTHOD  FOR  PREDICTING  THE  STATIC 
STRENGTH  OF  A  STIFFENED  SHEET  CONTAININR 

Aug  63,  24p.  8  refs.   NASA  TN-D-1943. 


AD-269  552 


OTS  $8.10 
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Lear  Siegler.  Inc. .  Grand  Rapids,  Mich 

fA^l^yn  ^"^^^  °^  ^  HYDROKINETIC  ANGU- 
LAR RATE  SENSING  TECHNIQUE.    Final  rept 

«      aIU^I'  *f  Contract  AF  33(616)7880.  Nore'l, 
85p.   ASD  Technical  rept.  61-303. 

DESCRIPTORS:  Inertlal  guidance,  Inertial  navigation, 

Accelerometers.  •Fluid  mechanics.  Fluids    Hezo- 
electric  crystals,  Amplifiers.  Cathode  followers. 
Mathematical  analysis.  Design.  Tests. 

TTie  concept  studied  under  this  program  is  that  of  the 

^^^^  1  ^^  ****^  ""^d  confix  within  a  rotat- 
ing spherical  cavity  when  subjected  to  input  rates  in  a 
plane  perpendicular  to  the  axis  of  cavity  rotation    It  la 
shown  that  the  output  signal  of  such  a  device  is  directly 
proportional  to  input  rate  and  fluid  density,  and 
inversely  proportional  to  fluid  viscosity.   Since  the 


fluid  motion  is  periodic  in  nature,  its  instrumenutloa 
can  be  of  an  ac  type  rather  than  the  dc  or  constant 
displacement  as  used  in  torsion  bar  rate-gyroe.   In 
studies  at  various  readout  mechanizatloos,  the  piezo- 
electric crystal  bender  provides  the  optimum  per- 
formance characteristics.   A  feasibility  model  in  sub- 
miniature  size  was  fabricated  and  evaluated  to  demon- 
strate performance  capabilities.  Threshold  rates  of 
15  deg/hour  with  a  30  deg/sec  maximum  rate  were 
demonstrated  in  actual  breadboard  testing.   (Author) 


NASA  N63- 18669      OTS  $1.00 

New  York  U.,  N.  Y. 
MEASUREMENT  OF  TORSIONAL  RIGIDITY  OF 
STIFFENED  PLATES,  by  Herbert  Becker  and  George 
Gerard.   Rept.  co  Grant  NsG- 17-59.  July  63,  39p. 
12refs.   NASA  Technical  note  D- 2007. 


FB  163  434  OTS  $2.60 

Polytecfanic  Inst,  at  Brooklyn,  N.  Y. 
NUMERICAL  STRESS  ANALYSIS  OT  CIRCULAR 
CYLINDRICAL  SHELLS.  PART  I.   BASIC  EQUATIONS 
AND  FORMATION  OF  PROBLEMS.   NUMERICAL 
SCHEME,  by  J.  R.  M.  Radok.  J.  Kempner,  and  F.  J. 
Romano.  Rcpt.  no.  1  on  Contract  Nonr-83SN(26)X. 
>ui59,  21p.  5  refs.  PIBAL.  R^.  no.  490;  AD-210684. 

DESCRIPTC»S:    •Stresses,  •Cylindrical  bodies, 
•Numerical  analysis,  Numerical  methods  and  procedures 
Equations,  Elasticity,  *Partial  differential  equations. 

TWs  report,  serves  three  distinct  purpose:  presen- 
tation of  the  basic  equations  and  formulation  of  the 
appropriate  boundary  value  problems,  description  of 
the  general  princ^les  underlying  the  proposed  numeri- 
cal method  of  solution,  statement  of  the  first  problem 
to  which  this  method  is  to  be  applied. 

PB  163  498  OTS  $10. 10 

Westlnghouse  Electric  Corp. ,  Baltimore.  Md. 
SOLID  STATE  VIBRATING  GYROSCOPE  TECHNIQUE 
STUDY.   Final  rept. ,  Mar-Dec  61,  on  Contract  AF 
33(616)8010.  May  62,  I26p.  23  refs.  Rept.  no.  C45181Y- 
151;  A5D-'n)R-62-8l. 

DESCRIPTORS:    •Gyroscopes,  Vibration,  ♦Piezo- 
electric effect,  Models  (Simulations),  Model  tests, 
Velocity,  •Piezoelectric  crystals,  •Solid  state  physics. 
Measurement,  Feasibility  studies. 

An  applied  research  study  is  described  which  applies 
the  piezoelectric  phenomenon  to  the  measuren«nt  of 
angular  velocity.   The  basic  mechanism  is  that  of  a 
vibrating  gyroscope  in  which  the  sensing  element  is  a 
piezoelectric  ceramic.   The  parameters  which  influence 
the  output  sensitivity  o*  the  instrument  were  analyzed. 
Research  nxxlels  have  been  fabricated  and  have  under- 
gone prelln)inary  evaluation.   The  satisfactory  per- 
formance of  the  research  nxxlels  has  demonstrated  the 
success  of  this  concept.   Areas  in  which  future  study 
should  be  concentrated  are  outlined.   (Author) 


Aerodynamics  and  Pneumatict 

NASA  N63-i  3877   OTS  $1.25 

Ames  Research  Center,  National  Aeronautics  and 
Space  Admlnistratioa.  Moffett  Field,  Calif. 
AN  ANALOG  STUDY  OF  THE  INFLUENCE  OF  IN- 
TERNAL MODIFICATIONS  TO  A  WING  LEADING 
EDGE  ON  ITS  TRANSIENT  TEMPERATURE  RISE 
DURING  HIGH-SPEED  FLIGHT,  by  Carr  B.  Neel. 
17  Mar  58,  declassified  8  Feb  63.  50p.    6  refs.  NACA 
RM  A57K21. 

NASA  N63- 18663      OTS  $1.00 

Ames  Research  Center,  National  Aeronautics  and 
Space  Administration,  Moffett  Field,  Calif. 
SOME  FUGHT  CHARACTERISTICS  OF  A  DE- 
FLECTED SLIPSTREAM  V/STOL  AIRCRAFT,  by 
Howard  L.  Turner  and  Fred  J.  Drinkwater  III.  July  63, 
38p.  13  refs.   NASA  TN-D- 1891. 


PB  163  495  GTS  $4.  60 

BftUlKic  Research  Laba. ,  Abentoen  Proving 

GrooDd.  Md. 
ON  THE  PURE  ROLUNG  MOTION  OF  WINGED  AND/ 
OR  FINNED  MISSILES  IN  VARYING  SUPERSONIC 
FLIGHT,  by  John  D.  Nicolaides  and  Ray  B.  Bloz. 
Mar  52.  declassified  22  Aug  52.  47p.  Rept.  no.  799. 

DESCRIPTORS:  •Guided  missiles,  •Aerodynamic 
oonflguradons.  Fins,  Wings,  Mach  number.  Motion. 
RoU,  •Supersonic  fli^t.  Aerodynamics. 

Based  on  the  assumption  tliat  ttie  aerodynamic  force 
acting  at  any  potnt  on  a  lifting  surface  is  linearly  de- 
pendent upon  the  local  angle  of  attack  at  thtt  point  and 
that  the  aerodynamic  coefficients  vary  in  a  particular 
manner  with  Mach  number,  the  pure  rolling  motion  of 
a  winged  and/or  finned  missile  with  large  or  small 
variation  in  flight  Mach  number  is  given. 


PB  163  572 


OTS  K60 


David  Taylor  Model  Basin,  Washington,  D.  C 
WIND-TUNNEL  TESTS  OF  TWO  DEACON  ROCKET 
MODELS  AT  SUBSONIC  AND  SUPERSONIC  AIR- 
SPEEDS, by  R.  M.  Hartley.   Nov  54,  47p.  8  refs. 
Aero  rept.  875. 

DESCRIPTORS:  •Rocket  models,  •Supersonic  wind 
tunnels,  •Model  tests.  Subsonic  characteristics, 
Supersonic  characteristics.  Aerodynamics. 

Two  models  of  a  Deacon  rocket  were  tested  in  the 
18-lnch  channel  of  the  Taylor  Model  Basin  supersonic 
wind  tunnels.   The  models  were  tested  to  determine 
longitudinal  characteristics  and  forebody  pressures. 
The  coefficient  curves  are  closely  approximated  by  the 
sums  of  the  theoretical  contributions  of  the  tail-fina 
and  body.  The  values  of  -C^  from  model  tests  com- 
pare favorably  with  values  obtained  from  full-scale 
free-flight  tests.   The  pressures  on  the  forebody  follow 
the  trends  Indicated  by  slender-body  theory  that  ac- 
counts for  viscous  crossflow  effects.   (Author) 
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PB  163  491      0TS$ia50 

Institute  of  Engineering  Research,  U.  of  CalifbnJi 
Berkeley.  ^ 

BASE  PRESSURE  STUDIES  IN  RAREFIED  SUPER- 
SONIC FLOWS,  byL.  L.  Kavanau  (Doctoral  diesis) . 
Rept.  on  Fluid  Flow  and  Heat  Transfer  at  Low  PresT 
gures  and  Temperature,  Contract  N7-onr-295,  Task  3. 
1  Nov  54,  134p.  59  refs.  Rept.  no.  HE-150-125; 
Series  no.  20,  Issue  no.   101;  AD-48  459. 

DESCRPTX)RS:  •Superaeaxxlynamics,  Bodies  of  rev<  ju 
don.  Pressure,  •Fluid  dynamic  properties,  Reynoki 
number,  Mach  number.  Wind  tunnels.  Test  equipmSt 
Test  methods,  Tests  m    k    ^. , 


3-cyi- 


Measurement  of  Uft  and  drag  for  various  angles  of 
an^ck  can  be  obtained  by  mounting  the  balarJe  so  it  can 
rotate  about  a  vertical  axis,  or  by  combining  2  of  the 

™^r  f  S"«  *''^  "*"  angle-of -attack  mecfSnism  to 
make  a  platform  which  will  measure  lift  and  drait 
simultaneously.   (DDC  abstract)  * 

NASA  N62-71943  OTS   $1.00 

Lwj^y  Research  Center,  National  Aeronautics  and 
.^^  Administration.  Langley  Station    Va. 
AERODYNAMIC  LOADING  CHARACTERISTICS  FN 
CLUDING  EFFECTS  OF  AEROELASncnV  np^ 

rrAS^S^'^;^^-^^^!^^ 

NASA  N63- 18500      OTS     $1.00 


Base  pressures  were  measured  on  a  simple  cone-cyi- 

inder  configuration  over  a  range  of  Mach  number  M  «nd 

Reynolds  number  Rcl  (based  on  model  length):  1 1 

159<ReL<800  for  MW2  and  920<ReL<7400  for  M  wU 

TTjese  data  extend  into  die  slip  flow  regime  since  theU  i 

^'Sf^K?^^'^'^''  "'/  ^«  «^e^  "^  range     I  Ji'S^iL^^!*'"'*  ^^^-  National  Aeronautics  and 

a05<  M/flfecO.  15.  The  final  results  indicatedthat^  Ihe      ApS^,^»Ii*^"'*°"'  ^"^^^y  Station.  Va 

base  DressuT*  H^«.«a-H  ^.,k  m. . .  .    1  f  fin^*^  J^SJc^^^'^G  CHARACTEROTICS  OF  A 

SCrt'rrviSiA^?*^^  °^  "^"^  THREE -STAGE 
toY^S    h  ^fM.^J  *^^  NUMBERS  FROM  1.57 


-   -    — ,  v.. .  *^.   i.K^  lUKu  rcHLuis  inoicatea  that!  the 

base  pressure  decreased  with  decreasing  Reynolds  hum- 
ter  and  increasing  Mach  number  which  was  attributed  to 
the  completely  laminar  character  of  the  boundary  lavcr 
«nd  critical  wake  region.   Investigations  were  made  oT 
support  interference  effects  arising  from  the  relative 
size  of  bod,  the  sting  diameter  and  stitK  lengdi  as  ccm- 
pared  to  the  model  diameter.   Supplementary  pressuji 
^stributions  were  taken  on  the  model  surface  upstrin 
of  the  base  and  in  the  wake  at  one  Mach  and  Reynolds 
number  which  was  characteristic  of  this  flow  regime,  A 
discussion  is  presented  of  tfiese  results  togetfierwith 
experimental  and  dieoretical  works  of  other  investiga- 
tors.   A  precision  diermistor  manometer  was  develotied 
tor  measuring  wind  tunnel  model  pressures  in  the  rajte 
from  1  to  1000  microns  of  mercury  widi  an  accuracy^ 
better  dian  1  percent.  In  addition,  a  study  was  made  cf 
the  effects  of  tfiermal  creep'  and  'drift  rate'  on  the 
measurement  of  low  pressures.  (Author) 


PB  163  522 


OTS  $5.60 


Institute  of  Engineering  Research.  U.  of  CaUfomls 
Berkeley.  ' 

DESIGN  OF  A  TWO  COMPONENT  MICROBALANCE 
FOR  LOW  DENSTTY  WIND  TUNNELS.  tyR    N  . 

?;. '^t*^'"'"  **■*■•  Technical  rept.  on  Fluid  Flow 
•nd  Heat  Transfer  at  Low  Pressures  and  Temperature. 
Contract  N7onr-295.  Task  3.  10  Aug  54.  55p.  18  refi 
"^^■J^^-  ^^-'^-^24;  Series  no.  S.  issueV  iSS* 
AL)-42  325. 

DESCRIPTORS:  •Balances.  Wind  tunneU,  Design, 
Microba lances,  Calibration,  Sensitivity,  Tests 
bstrumentation    Strain  gages.  Low  pressure  reUarc i 
Heat  transfer,  Fluid  flow.  ^ 

The  balance  consists  of  a  balance  group,  a  power  drlii 
•nd  force -measuring  system,  a  null -indicating  systeiT 
•nd  mounting  structure.   Tests  based  on  the  forces  of  4 
model  mounted  6  in.  froitj  the  pivot  axis  indicated  a  null 
•ensitivity  of  0. 019  mg/scale  division  of  the  galvanom- 
«er.  an  angular  null  sensitivity  of  O.OOlO/galvanom- 
«er  scale  division,  and  a  reproducibility  of  0. 04  mg 
The  balance  met  the  design  requirements  of  measuring 
Uft  and  drag  to  0. 1  mg,  had  a  minimum  variation  in 
model  displacenrtent  from  null  during  the  force  measure- 
ments, and  provided  remote  observations  and  control. 


NASA  N63-1 3880  OTS  $1.75 

W*Ad^?„f  f  l^r  "•  ^"^^^^^^  Aeronautics  and 
•apace  Administration.  Lanidev  Station    Va 

AERODYNAMIC  LOADS  ON  >uJ  FVT?i  k)!^    c^o^ 

ADJACENT  TO  AN  ms^EFf^^fTHl^'^^ 

rS^So7?    "^  <*»^»«"lfled  8  Feb  63.  6lp.  NACA 


NASA  N63- 18666      OTS    $1.25 
^A^^/r^r^^'^'  ^*"""^  Aeronautics  a«l 

MODELS  AT  MACH  NUMBERS  OF   1  fil   Awn  9  m     u. 
PaulW.  Howard  and  K.  ^02^^^^^  40°*'  ^ 
4  refs.   NASA  TN-D- 1933.     ^^"^"    i^^V  ^3.  49p. 


NASA  N63-18658  OTS  $0.75 

^"l!*Jjl*.*f ''*'^'^'"'  National  Aeronautics  and 
Space  Administration,  Langley  Station    Va 

^*S?"A?rf S^""'^^  PROBLEMS  ANd'aeRODY- 
NAMIC  AND  PERFORMANCE  CHARACTERISTICS  OR 

cX^^r'^y.T''  V^T-DUCT.  VTSi: I^S'SaTr. 

July  63,  24p.   12  refs.  NASA  TN-D-1802, 
NASA  N63-1 3867   OTS   $0.75 

LMgley  Research  Center,  National  Aeronautics  and 
Space  Administration.  Langley  Station-  Va 

^CT^RA?,T.?.?^°''  So^SWES^vJ^Sbs  OF 
AS»ECT  RATIO  3.15  AND  TAPER  RATIO  0  S4  Tn 

MEASURE  WING  DAMPING  OF  THE  fI^sT  BEh^rNir 

R^i^^H  o  ^7  TRANSONIC  SPEEDS,  by  Burke  O'Kellv 
Reginald  RLundstrom  and  WlUiamT.  La^et  Ir       '^' 
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NASA  N63-18'I62  OTS  SaSO 

Laagley  Research  Center,  National  Aeronautics  and 
Space  Adminlstracion,  Laagley  Station,  Va. 
m-PUGHT  AERODYNAMIC  NOISE  MEASUREMENTS 
OW  A  SCOUT  LAUNCH  VEHICLE,  by  David  A.  HUton, 
Emedio  M.  Bracalente,  and  Harvey  H.  Hubbard. 
July63.  19p.    11  refs.    NASA  TN-D-1818. 

NASA  N63- 18499      OTS      $1.00 

Langley  Research  Center,  National  Aeronautica  and 
Space  Administration,  Langley  Station,  Va. 
INVESTIGATION  OF  A  SEMISPAN  TILTING- 
PROPELLER  CONFIGURATION  AND  EFFECTS  (W 
RATIO  OF  WING  CHORD  TO  PROPELLER  DIAMETER 
OP  SEVERAL  SMALL-CHORD  TILTING- WING  CON- 
FIGURATIONS AT  TRANSmCN  SPEEDS,  by  Kenneth 
P.  Spreeniann.  July  63.  32p.  6  refs.   NASA  TN-D- 1815. 

NASA  N63- 18772     OTS     $0.50 

Langley  Research  Center,  National  Aeronautics  and 
Space  Aikninistratlon,  Langley  Station,  Va. 
WVESnGATION  OP  THE  LANDING  CHARACTER- 
ISTICS OF  A  REENTRY  VEHICLE  HAVING  A 
CANTED  MULTIPLE -AIR -BAG  LOAD-ALLEVIATION 
SYSTEM,  by  Sandy  M.  Stubfas  and  John  R.  McGehee. 
Aug  63,  20p.  4  refs.   NASA  TN-D- 1934. 

NASA  N63-18667   OTS  $1.50 

J^angley  Research  Center.  National  Aeronautics  and 
Space  Administration,  Langley  Station,  Va. 
LOW-SPEED  INVESTIGATION  CS^  CABLE  TENSION 
AND  AERODYNAMIC  CHARACTERISTICS  OF  A 
PAR  AWING  AND  SPACECRAFT  COMBINATION. 
WillkMn  C.  Sleeman,  Jr.    July  63»  ^Op.    9  refs.  NASA 
TN  D-1937. 

NASA  N63- 19278     OTS    $1.00 

Langley  Research  Center,  National  Aeronautics  and 
Space  Administration,  Langley  Station,  Va. 
MEASUREMENTS  OT  THE  RESPONSE  OF  TWO 
UGHT  AIRPLANES  TO  SONIC  BOOMS,  by  Domenic 
[.  Maglieri  and  Garland  J.  Morris.  Aug  63,  36p. 
12  refs.  NASATND-1941. 


NASA  N63-172S3     OTS  $2.00 


NASA  N63- 18467 


OTS  $1.50 


Langley  Raaearch  Cenoer,  National  Aeronautics  and 
Space  Administracian,  Langley  Station.  Va. 
OBSERVATIONS  ON  THE  FLOWS  PAST  BLUNT 
BOQBS  AT  TRANSONIC  SPEEDS,  by  Philip  B. 
Bverhart  and  Walter  F.  Undaey.  June  60,  declassified 
17  July  62.  7Sp.  5  refs.  Technical  memo  X-169. 

NASA  N63-1 3869  OTS  $2.25 

Langley  Research  Center,  National  Aeronautics  and 
Space  Admittistratlan,  Laagley  Station,  Va. 
THE  ORIGIN  AND  DISTRIBUTION  OF  SUPERSONIC 
STORE  INTERFERENCE  FROM  MEASUREMENT  OF 
INDIVIDUAL  FORCES  ON  SEVERAL  WING-FUSE- 
LAGE-STORE CONFIGURATIONS.    VU  SWEPT- WING 
HEAVY-BOMBER  CONFIGURATION  WTTH  STORES  OF 
MPPERENT  SIZES  AND  SHAPES,  by  Norman  F.  Smith 
Mar  56,  declaaaified  8  Feb  63  87p.    NACA 


Langley  Research  Center,  National  Aeronautics  and 
Space  Administration,   Langley  Station,   Va. 
STATIC  AERODYNAMIC  CHARACTERISTICS  OF 
THREE  ROCKET- VEHICLE  CONFIGURATIONS  AT 
MACH  NUMBERS  FROM  1.80  TO  4.63  INCLUDING 
SOME  EFFECTS  OF  FIN  SIZE,    FIN  CANT,    AND 
AUXIUARY  ROCKET  MOTORS,  by  Dennia  E.  Fuller 
and  Gerald  V.  Foster.   July  63,  52p.  4  refs. 
NASA  TN-D-1929. 


NASA  N63- 19178  OTS  $3.00 

Langley  Research  Center,  National  Aeronautics  and 
Space  Administration,  Langley  Station,  Va. 
STATIC  LONCmJDINAL  AERODYNAMIC  CHARAC- 
TERISTICS OF  AN  ELASTIC  CANARD-FUSELAGE 
CONFIOJRATION  AS  MEASURED  IN  AIR  AND  IN 
FREON-12  AT  MACH  NUMBERS  UP  TO  a  92,  by 
E.  Carson  Yates,  Jr.  and  Maynard  C.  Sandford. 
July  63,   I82p.   18  refs.   NASA  TN  D- 1792. 

NASA  N63- 18468      OTS      $0.75 

Langley  Research  Center,  National  Aeronautics  and 
Space  Administration,  Langley  Station,  Va 
STATIC  STABILITY  CHARACTERICTICS  OF  MODELS 
OF  THE  BLUE  SCOUT  AND  THE  BLUE  SCOUT.  JR. 
RESEARCH  VEHICLES  AT  MACH  NUMBERS  FROM 
2.29  TO  3.75.  by  Uoyd  S.  JemeU.  Jiily  63,  29p. 
4ref*.   NASA  TN-D- 1931. 

NASA  N63-18461   OTS  $1.00 

Langley  Reaearch  Center.  National  Aeronautics  and 
Space  Administration,  Langley  Station,  Va. 
A  STATISnCAL  MODEL  FOR  SYNTHETIC  WIND 
PROFILES  FOR  AEROSPACE  VEHICLE  DESIGN  AND 
LAUNCHING  CRITERIA,  by  Robert  M.  Henry.  July  63, 
36p.    24  refs.    NASA  TN-D-1813. 

NASA  N63-19180      OTS  $1.00 

Langley  Research  Center,  National  Aeronautics  and 
Space  Administration,  Langley  Station,  Va. 
STUDY  OF  A  GUIDANCE  SCHEME  USING  APPROXI- 
MATE SOLUTIONS  OF  TRAJECTORY  EQUATIONS 
TO  CONTROL  THE  AERODYNAMIC  SKIP  FLIGHT 
OF  A  REQTTRY  VEHICLE,  by  Robert  S.  DunnliM. 
Aug  63,  34p.  4  refs.   NASA  TN  D-1923. 


NASA  N63- 18469 


OTS  $0.75 


Langley  Research  Center,  National  Aeronautics  and 
Space  Administration,  Langley  Station,  Va. 
A  TRAJECTORY  ANALYSIS  OF  A  VARIABLE-DRAG 
PAYLOAD  EJECTED  FRC»4  A  VEHICLE  IN  A  LOW 
EARTH  ORBFT,  by  Richard  Reid  and  David  B.  Middle- 
ton.   July  63,  29p.  3  refs.   NASA  TN-D- 1938. 

NASA  N63-18463  OHTS   $1.50 

Langley  Research  Center.  National  Aeronautics  and 
Space  Administration,  Langley  Station,  Va. 
TRAJECTORY  ENTRY  CONIXTICWS  AT  THE  LUNAR 
SPHERE  OF  INFLUENCE  FOR  APPLICATION  TO  DE- 
TAILED STUDIES  OF  NEAR-MOON  TRAJECTORY 
AND  IMPACT  CONDITICWS,  by  Harold  A.  Hamer  and 
Ward  F.  Hodge.    July  63,  55p.    9  refs.    NASA  TN- 
D-I82a 


RM-L55L06. 


S-32 


NASA  N63-18889      OTS  $1.00 

Langley  Research  Center,  National  Aeronautics  and 
Space  Administration,  Langley  Station,  Va. 
TRANSONIC  INVESTIGATION  OF  THE  EFFECTS  C»^ 
NOSE  BLUNTNESS,    FINENESS  RATIO,   CONE  ANGUS, 
AND  BASE  SHAPE  C»4  THE  STATIC  AERODYNAMIC 
CHARACTERISTICS  C»^  SHORT,    BLUNT  CONES  AT 
ANGLES  Ca^  ATTACK  TO  180°,  by 
Cuyler  W.  Brooks,  Jr.  and  Charles  D.  Trescot,  Jr. 
Ai«  63,  41p.  6  refs,  NASA  TN  D-1926. 


NASA  N63- 17988   OTS  $0.75 


Langley  Research  Center.  National  Aeronautics  and 
Space  Administration,  Langley  Sution,  Va. 
WIND-TUNNEL  INVESTIGATION  AT  MACH  NUMBERS 
FROM  0.50  TO   L  14  OF  THE  STATIC  AERODY-      || 
NAMIC  CHARACTERISTICS  OF  A  MODEL  OF  A       1 1 
PROJECT  MERCURY  CAPSULE,  by  Albln  O.  Pearson, 
July  60.  declassified  22  Aug  62.  29p.  6  refs.  Technical 
memo.  X-292. 


Hydrodynamics,  Hydraulics,  and  Hydrostatics 


NASA  N63-19279  OTS  $1.  25 

Langley  Research  Center,  National  Aeronautics  and 
Space  Administration.  Langley  Station,  Va. 
THE  COUPLED  DYNAMIC  RESPONSE  OF  A  TANK 
PARTIALLY  FILLED  WITH  A  LIQUID  AND  UNDER- 
GOING FREE  AND  FORCED  PLANAR  OSCILLATIOlfS, 
by  David  G.  Stephens  and  H.  Wayne  Leonard.  Aug  63, 
43p.  18  refs.    NASA  TN  D-1945. 

PB  163  468     OTS  $3.60 

Southwest  Research  Inst. ,  San  Antonio,  Tex. 
A  DISCUSSION  OF  THE  FLUTTER  OF  SUBMERGH 
HYDROFOILS,  by  H.  Norman  Abramson  and 
Wen-Hwa  Chu.   Technical  rept.  na  1  on  Contract 
Nonr- 2470(00).    15  Aii«  58,  39p.  17  refs.  AD- 204  389 

DESCRIPTORS:  "Flutter,  Underwater,  •HydrofoUs, 
Theory,  Experimental  data.  Analysis,  Hydrodynamic^ 

The  results  of  a  review  of  the  problem  of  flutter  of 
■ubmerged  surfaces  are  presented.   These  results 
indicate  that  certain  rather  serious  discrepancies  exist 
between  theory  and  experiment  leading  to  highly  [  [ 

tncoi^rvative  predictions  of  flutter  speed.    A  number 
of  possible  reasons  for  such  a  wide  discrepancy  are 
investigated  and  discussed  in  detail,  however  none  of 
ihem  alone  is  sufficient  to  brir^  theory  and  experlmer^t 
into  sufficiently  good  agreement  for  deeign  purposes. 


n  163  492     OTS  $8. 10 

Tennessee  U.  Engineering  Experiment  Station, 

Kreavllle. 
THE  EFFECT  OF  CHARACTER  OF  SURFACE 
ROUGHNESS  ON  VELOOTY  DISTRIBUTION  AND 
■pUNDARY  RESISTANCE,  by  Harry  H.  Ambrose, 
final  rept.  on  Contract  Nonr-811(03).  [1955]  87p. 
12  refs.  AI5-69  752. 


DESCRIPTORS:  *Pipes,  Surface  properties,  'Fluid 
flow,  Friction,  Velocity,  Turbulaice,  Test  equipment. 
Tests,  Hydrodynamics 

The  purpose  of  this  study  was  to  determine  the  specific 
effect  of  certain  features  of  the  roughness -element  ge- 
ometry by  experimentally  obtaining  die  velocity  distri- 
butions and  resistance  functions  fbr  pipes  with  repro- 
ducible, artificially-roughened  surfaces.  The  surfaces 
investigated  contained  roughness  elements  which  were 
cylindrical  holes  or  projections  and  which  varied  in  size 
and  in  distribution.   The  depression -type  roughness 
showed  characteristics  quite  different  from  those  of  the 
projection -type  roughness.    For  the  rai^  of  values  in- 
vestigated the  depression -type  roughness  fkUed  to  ex- 
hibit the  commonly  assumed  resistance  function  for 
roug^-pipe  flow.   It  was  found  possible,  however,  to 
generalize  the  resistance  functions  for  the  depression - 
type  roughness  by  reference  to  the  per  cent  of  surface 
area  which  was  depressed.    Generalized  velocity  distri- 
butions for  this  type  of  roughness  showed  a  continuous 
trend  with  both  the  Reynolds  number  and  the  per  cent  of 
depressed  area.   The  projection -type  roughness  and 
roug^iness  composed  of  both  projections  and  depressions 
yielded  resistance  coefficients  that  appeared  to  approach 
a  consunt  value  at  high  Reynolds  number.   The  type  of 
transition  function  depended  upon  the  proximity  of  the 
projections  to  each  other.    Generalized  velocity  distri- 
butions showed  dependence  upon  the  Reynolds  number  as 
well  as  the  roughness  density.  (Author) 
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ANL-5674      OTS      $0.75 

Argonne  National  Lab. ,  111. 
EFFECTS  OF  IRRADIATION  ON  THORIUM  AND 
THORIUM -URANIUM  ALLOYS,  by  J.  H.  Kittel, 
J.  A,  Horak  and  others.   Rept.  on  Contraa  W31-109- 
eng-38.   Apr  63,  35p.   16  refs.   NASA  N63-179I4. 

GA-3585      OTS    $1.25 

General  Atomic  Dlv, ,  General  Dynamics  Corp, , 

San  Diego,  Cahf. 
A  PROGRAM  OF  BASIC  RESEARCH  ON  MECHANICAL 
PROPERTIES  OF  REACTOR  MATERIALS,  by 
T.  A.  Trozera,  J.  L.  White,  and  R.  H.  Chambers. 
Summary  rept.  1  Oct  61-30  Sep  62,  on  Contraa 
AT(04-3)167.    10  Nov  62,  50p.  38  refs. 
NASA  N63-17436. 


HW-77052      OTS  $3-50 

Hanford  Atomic  Products  Operation,  Richland,  Wash. 
METALLURGY  RESEARCH  OPERATION.    Quarterly 
progress  rept.  no.  2,  Jan-Mar  63.  on  Contract 
AT(45-1)13.'50.    15  Apr  b\  247p.    NASA  N63-18684. 


HW-69204      OTS  $0.50 

Hanford  Atomic  Producu  Operation,  RlcMand,  Wash. 
PNEUMATIC  INJECTION  CASTING  OF  ALUMINUM- 
PLUTONIUM  FUEL  ELEMENTS,  by  R.  K.  Koler. 
Rept.  on  Contract  AT(45-1)1350,  Apr  61,  14p. 
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NASA  N63-18771      (JTS     $0.75 

Langley  Research  Center,  National  Aeronautics  and 
Space  Administration,  Langley  Station,  Va. 
INVESTIGATKDN  OF  THE  EFFECTS  OF  VARIABLE - 
AMPUTUIK  LOADINGS  ON    FATIGUE  CRACK 
PROPAGATION  PATTERNS,  by  C.  Michael  Hudson  and 
Herbert  P.  Hardrath.  Aug  63.  23p.  4  refs. 
NASA  TN-D-1803. 


ORNL-2995   OTS  $2.60 

Oak  Ridge  National  Lah. ,  Tenn. 
A  PRELIMINARY  STUDY  OF  THE  AGING  BEHAVIOR 
OF  WROUGHT  COLUMBIUM-156  ZIRCONIUM  ALLOYS, 
by  D.  0.  Hobson.    Repc  on  Contract  W7405-eng-26. 
27  Jan  61.  2Sp. 


PB  163  582 


OTS  $1.10 


Rolla  Metallurgy  Research  Center.  Bureau  of 

Mines.  Mo. 
VAPOR  DEPOSITION  OF  TUNGSTEN  AND  THE 
EFFECTS  OF  PROCESS  VARIABLES,  by  F.  W. 
Hoertel.   Monthly  progress  rept.  no.  5.  Mar  62,  3p. 
NASA  N62- 11027. 

DESCRIPTORS:  "Tungsten,  "Vapor  plating.  "Grain 
structures  (Metallurgy),  Hardness,  Mlcrostructure, 
Inopurlties,  Fluorides.  "Rocket  motor  nozzles. 

A  series  of  tests  was  made  to  determine  changes  in 
mlcrostructure  and  Knoop  microhardness  value  for 
tungsten  metal  vapor -de{)osited  with  reaction -chamber 
pressures  equivalent  to  3,  5.  and  7  Inches  of  water. 
The  reaction-zone  temperature,  the  ratio  of  hydrogen 
to  tungsten  hexafluoride,  and  the  mixed -gas  flow  rate 
were  held  constant  for  the  three  tests.    The  total 
metallic  impurities  in  the  deposited  metal  ranged  from 
32  to  63  parts  per  million.  Experiments  are  in  progress 
in  which  the  mixed  reaction  gases  are  passed  through 
a  zone  of  lower  temperature  before  the  actual  heavy 
deposition  at  tiaigsten  in  the  main  reaction  zone. 
(See  also  AD- 272  977) 


PB  163  583 


OTS  $1.10 


Rolla  Metallurgy  Research  Center,  Bureau  of 

Mlnte,  Mo. 
VAPOR  DEPOSITION  OF  TUNGSTEN  AND  THE 
EFFECTS  OF  PROCESS  VARIABLES,  by  F.  W. 
Hoertel.  Monthly  progress  rept.  no.  6.   Apr  62,  3p. 
NASA  N52-11717. 

DESCRIPTORS:  "Tungsten,  "Vapor  plating.  "Rocket 
mocor  nozzles,  Impurities,  "Purification,  Fluorides. 
Aluminum,  Silicon,  Spectroscopy. 

Four  experiments  have  been  completed  to  remove 
preferentially  the  Impurities  present  in  commercially 
prepared  tungsten  hexafluoride.   At  the  conclusion  of 
each  test,  a  sample  of  the  deposit  in  the  prepurlfler 
zone  was  submitted  for  spectrographic  analysis.    For 
comparative  purposes,  a  sample  of  tungsten  produced 
without  passing  the  tungsten  hexafluoride  and  hydrogen 

through  a  prepurifier  zone  was  also  submitted  for 
spectrographic  analysis.  These  data  indicate  that  only 
aluminum  and  silicon  concentrate  in  the  metal 


deposited  In  the  prepurifier  zone.    Examinatlan  of  the 
prepurifier  zone  at  the  conclusion  of  each  test  showed 
that  the  amount  of  tungsten  deposited  in  this  area  was 
excessive  when  the  temperature  exceeded  350^  C. 
(See  also  PB  163  582) 


PB  163  584 


OTS  $1.10 


Rolla  Metallurgy  Research  Center,  Bureau  of 

Mines.  Mo. 
VAPOR  DEPOSITION  OF  TUNGSTEN  AND  THE 
EFFECTS  OF  PROCESS  VARIABLES,  by  F.  W. 
Hoertel.   Monthly  progress  rept.  no.  7.  May  62,  4p; 
NASA  N62- 12667. 

DESCRIPTORS:  "Tungsten,  "Vapor  plating,  "Rocket 
motor  nozzles.  Impurities,  "Purification,  Charcoal. 
Silicon,  Mlcrostructure. 

Five  tungsten  metal  deposits  were  prepared  from  a 
mixture  of  tungsten  hexafluoride  and  hydrogen  that  had 
been  passed  through  a  mixer -purifier  unit  conuining 
on  successive  tests:  (a)  Plain  aninuil  charcoal,  (b) 
platinized  animal  charcoal,    (c)  plain  sugar  charcoal, 
(d)  platinized  sugar  charcoal,  and  (e)  platinized  sugar 
charcoal  and  granular  calcium  fluoride.  The  results  of 
the  spectrograiMc  and  spectrophocometric  examination 
at  the  tungsten  deposits  indicate  that  the  animal  char- 
coal, plain  or  platinized,  was  ineffective  as  a  purifying 
reagent.  The  sugar  charcoal,  plain,  platinized,  and 
admixed  with  granular  calcium  fluoride,  had  some 
effect  on  reducing  the  concentration  of  silicon  in  the 
tungsten  deposit,  but  the  amount  of  this  element  re- 
maining was  excessive.   The  metal lographic  examina- 
tions showed  that  all  five  deposits  had  large -grained, 
columnar  microstructures.    (See  also  PB  163  583) 

SCE)R-274-62      OTS  $3  60 

Sandia  Corp. ,  Albuquerque,  N.  Mex. 
MECHANICAL  PROPERTIES  OF  CERTAIN  LOW- 
MELTING  POINT  ALLOYS,  by  L.  P.  Wilson  and 
R.  L.  Buckner.   Rept.  on  Cootraa  AT(29- 1)789. 
Nov  62.  33p.  9  refs. 


GEAP-4139      OTS    $1.50 

Valledtos  Atomic  Lab. ,  General  Electric  Co. , 

San  Jose,  Calif. 
SPECTFIC  ZIRCONIUM  ALLOY  DESIGN  PROGRAM, 
by  H.  H.  Klepfer,  D.  W.  Gaylar  and  others. 
Quarterly  progress  rept.  no.  3,  Oct-Dec  62,  on 
Coniraa  AT(04-3)189.   1  Jan  63.   61p.  5  refs. 
EURAEC-529;  NASA  N63-17427. 


Nonferrous  (•xcapt  light)  M«taU 


AGN-8069      OTS   $5.60 

Aerojet -General  Nucleonics.  San  Ramon,  Calif. 
RUBIDIUM/CESIUM  EVALUATION  PROGRAM,  by 
C.  R.  Fisher  and  P.  Y.  Achener.   Quarterly  progress 
rept. .  30  June-30  Sep  62  on  Contraa  AT(04- 3)368. 
2  Nov  62,  60p.  4  refs. 
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BMI-X-10030      OTS  $1. 10 

Battelle  Memorial  Inst. ,  Columbus,  Ohio. 
DEVELOPMENT  OF  NIOBIUM -BASE  ALLOYS  FOR 
USE  IN  A  NUCLEAR  SUPERHEATER,    by 
John  A.  DeMastry,  Arthur  A.  Bauer,  and 
Frank  A.  Rough.   Quarterly  progress  rept. , 
Oct-Dec  62,  on  Contract  W-7405-eng-92.    1  Jan  63. 
8p.    EURAEC-546. 


BMI-X-203      OTS  $1.  60 

Battelle  Memorial  Inst. ,  Columbus,  Ohio. 
PREPARATION  OF  CHROMIUM  ALLOY  SPECIMENS 
BY  ARC-MELTING  AND  FABRICATION  TECHNIQU$S, 
by  E.  L.  Foster,  Jr. ,  D.  P.  Moak,  and  H.  D.  Hanea,' 
Rept,  on  Contract  W-7405-eng-92.    6  June  62,  19p. 


PB  163  426  OTS  $4.60 

Sylvania  Electric  Products,  Inc. ,  Towanda,  Pa. 
DEVELOPMENT  AND  PRODUCTION  OF  IMPROVE^ 
MOLYBDENUM  SHEET  BY  POWDER  METALLURGY 
TECHNIQUES,  by  Russel  C.  Nelson,  Roger  B- 
Bargalnnier,  and  Charles  Wurms.  Interim  rept.  no.  |, 
1  Mar- 30  Apr  60,  on  Contract  NOa8-60-6018-c. 
3  May  60,  48p.  AD-238  003. 

DESCRDPTCKIS:    •Molybdenum,  "Sheets,  "Powder 
metallurgy,    "Dispersion  hardening.  Titanium  compoiUds 
Dioxides,  Additives,  Recrystallization,  Mechanical 
properties.  Molybdenum  alloys.  Sintering,  Cold- working 

With  the  exception  of  elevated  temperatxire  tests,  th 
evaluation  of  dispersion  hardening  agents  added  by 
blending  has  been  conpleted.    Ti02  has  raised  the 
recrystallization  by  lOO^F  over  that  obtained  with 
Zr02  and  AI2O3  additions.    Increasing  percentages  t  ( 

oxide  additions  had  an  inverse  effect  on  room  tenpe  ■  ■ 
ature  formabillty  cf  as- rolled  sheet.   A  stress- rell^ 
anneal  improved  formability.   Wet  doping  methcds 
(22  variations)  of  adding  dispersion  hardening  agents 
are  in  process  based  on  our  purest  raw  material 
paramolybdate.  In  the  development  of  process  specif 
cations,  the  effect  of  variations  in  sintered  density  c  r 
the  edge  cracking  in  sheet  was  illustrated.    In  the 
powder  roUing  feasU)ility  study,  some  5  to  10  mil  M  ] 
sheet  was  produced  which  had  room  temperature 
properties  comparable  to  sheet  produced  by  standan 
techniques. 


Structural  Matallurgy  and  Corrotion 


APAE-MBMO-248     OTS   $3.60 

Ato>  Products,  Inc.  Schenectady,  N.  Y. 
^SSr'^ii?^^^  STUDY  OF  WELDED  STAINLESS 
^EEL  FUEL  ELEMENTTS.  by  C.  R.  BenteiT  Rent. 
00  Contract  AT(3.0.3)326.  22  Dec  60.  3^^^'*' 


HW-74359(Rev.)     OTS  $0.75 

Hanford  Atomic  Products  Operation,  Richland.  Wash. 
EROSION-CORROSION  OF  ALUmSuM  AIXWS    ^ 

tr/^i;  ui^"*?'*-.^  "°P^-    ^^P^  on  Contract 
AT(45- 1)1350.   Apr  63,  31p.  9  ref. 


BMI-X-213      OTS    $2.60 

Battelle  Memorial  Inst.,  Columbus.  Ohio. 
CORROSION  RESISTANCE  OF  EXPERIMEISTTAL 
NICICEL-BASE  ALLOYS  UNDER  HYDROFLUORINATOR 
CONDITIONS,  by  P.  D.  Miller,  E.  F.  Stephan  and 
others.  Rept.  on  Contraa  W-7405-eng-92.  5  Dec  62 
23p. 


NUCLEAR  PHYSICS  AND 
NUCLEAR  CHEMISTRY 

PB  163  481   OTS   $15.00 

Admiral  Corp. ,  Chicago,  111. 
^11^^  ^^  NUCLEAR  RADIATION  ON  QUARTZ 
CRYSTAL  UNITS  (PR&C  61-ELP/D-2406).  by^ 
B.  Gersteln,  A.  Schlueter  and  others.    Rept.  no.  5 
(Final  rept.),  15  Aug  61-31  Oct  62.  on  Contract 
DA  36-039-SC-85322.    26  Nov  62.  228p.    11  refs. 

DESCRIPTORS:  "Radiation  chemistry,  "Quartz  crystals. 
Cyclotrons,  Gamma  rays.  Nuclear  particles.  Nuclear 
reactors.  Graphic  analysis,  "Crystal  oscillators. 
Crystal  units.  Linear  accelerators. 

Contents: 

Nuclear  environments: 
Linear  accelerator 
Cyclotron  (Task  C) 
Pulsed  reactor  (Task  E) 

Instrumentation: 
Data  acquisition  and  processing  techniques  for  pulsed 

irradiation 

Modification  of  data  acquisition  system 
"Trigger  only"  data 

EUminatlon  of  electrical  noise 

Data  acquisition  and  processing  techniques  for  steady- 
state  irradiations 

Oscilloscope  traces  for  pulsed  gamma  and  electron 
irradiations 
Investigation  of  radiation  effects 

Transient  effects 

Irradiation  in  linear  accelerator 

Irradiations  in  cyclotron 

Evaluation  of  test  data  and  recommendations  for  im- 
proved types  of  crystal  units 

Irradiation  of  the  improved  hybrid    type  crystal  units 

Permanent  effects 

IS- 272      OTS    $2.60 

.vlin^"  ^^- '  '^^  State  U.  of  Science  and  Tech. 
INFERNAL  CONVERSION  COEFFICENTS  OF  THE 
2*'-0^.  E2  TRANSITIONS  IN  EVEN-EVEN  Sm»^ 
AND  Gdl52    byD.  C.  Lu  and  G.  Schupp.   Rept.  on 
Contraa  W7405-eng-82.    17  July  61.  26p.  19  refs. 
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BAW-1268     OTS  $1.25 

Babcock  and  WilcoK  Co. ,  Lynchburg,  Va. 
THERMAL  ACTIVATION  METHOD  FOR  ^28  MEAS- 
UREMENTS IN  SUOITLY  ENRICHED  URANIUM 
OXIDE  LATTICES,  by  R.  H.  Lewis,  T.  C.  Engelder 
and  others.   Rept.  on  Contract  AT( 30- 1)2602.   May  63. 
46p.  U  refs. 

BNL-5179      OTS  $5.60 

Brookhaven  National  Lab. ,  Upton.  N.  Y. 
THE  DYNAMICS  OF  RADIATION  DAMAGE,  by 
G.  H.  Vineyard,   Rept.  on  Contract  (AT(30-2)GEN-16) 
(1960)  59p.  14  refs. 


BNL-5013       OTS  $11.50 

Brookhaven  National  Lab. ,  Upcoo,  N.  Y. 
OPEN  QUESTIONS  IN  NUCLEAR  STRUCTURE  SOME 
EXPERIMENTAL  APPROACHES,  by  D.  a  Wilkinson. 
Rept.  on  Contract  [AT(30-2)GEN-161.   [19601,  I60p. 
lU  refs. 


BNL-6708      errs  $3.  60 

Brookhaven  National  Lab. ,  Upcoo,  N.  Y. 
THE  RADIATION  PROCESSING  RESEARCH  AND 
DEVELOPMENT  PROGRAM  AT  BROOKHAVEN 
NATIONAL  LABORATORY,  by  Meyer  Steinberg  and 
Bernard  Manowitz.   Repc  on  Contract  AT(30-9GEN-16. 
Feb  63,  33p.  15  refs. 


GA-3125      OTS      $0.75 

General  Atomic  Div. ,  General  Dynamics  Corp. , 

San  Diego.  Calif. 
EXPERIMENTAL  TECHNIQUES  FOR  ACTIVATION 
MEASUREMENT  OT  RESOIANCE  INTEGRALS,  by 
M.  K.  Drake  and  J.  R.  Brown.   Rept.  on  Contraa 
AT(04-3)314.   21  Jan  63,  33p.  8  refs.   NASA  N63- 18020. 


NASA  N63-18458   OTS   $1.25 

Goddard  Space  Flight  Center,  National  Aeronautics 
and  Space  Administration,  Greenbelt,  Md. 
ENERGETIC  PARTICLES  IN  THE  INNER  VAN  ALLEN 
BELT,  by  Wilroot  N.  Hess.    July  63,  40p.    71  refs. 
NASA  TN-D-1749. 


NASA  N63- 18660      OTS      $0.75 

Goddard  Space  Plight  Center,  National  Aeronautics 
and  Space  Administration,  Greenbelt,  Md. 
POSTTRON-HYCWOCTN  SCATTERING,  by  Aaron 
Temkin.   Aug  63,  20p.  12  refs.   NASA  TN-D- 1849. 

HW-SA-2696      OTS    $1.60 

Hanford  Atomic  Products  Operation,  Richland,  Wash. 
COLLISION  PROBABILITIES  IN  SPHERES  WITH 
ARBITRARY  RADIAL  SOURCE  DISTRIBUTION,  by 
PaulF.  Cast.   Rept.  on  Contraa  AT(45-1)1350. 
19  Nov  62,  I7p. 


K-1571       OTS  $0.50 

Oak  Ridge  Gaseous  Diffusion  Plant,  Tenn. 
THE  VARIABLE  KEY  WEIGHT  CASCADE  FOR 
MULTICOMPONENT  ISOTOPE  SEPARATION,  by 
A.  de  la  Garza.    RepL  on  Contract  W7405-eng-26. 
1  July  63,  18p.  5  refs.   NASA  N63- 18301. 


IDO- 10876      OTS     $0.50 

Phillips  Petroleum  Co. ,  Bartlesville,  Okla 
THE  ELECTRON  RADIOLYSIS  OF  BENZENE-M- 
TERPHENYL  AND  PERDEUTEROBENZENE-M- 
TERPHENYL  MIXTURES,  by  A.  J.  Moffat.   Rept.  on 
Contraa  AT(10-1)1080.    1  May  63,  Up.  6  refs. 


IDO-16852      OTS    $1.00 

Phillips  Petroleum  Co. .  Idaho  Falls. 
THE  DESIGN  OF  A  POTENTIOCTAT  FOR  ELECrTRO- 
CHEMIGAL  RESEARCH,  byR.  H.  Brown.    Rept.  on 
Contraa /AT(1 0-1)205.   6  May  63,  43p.  8  refs. 
NASA  N63-17618. 


SCTM- 205-62(53)      OTS  $3.60 

SandiaCorp. ,  Albuquerque,  N.  Mex. 
THE  AVERAGE  NEUTRON  ENERGY  OF  REACTOR 
SPECTRA  AND  TTS  INFLUENCE  ON  DISPLACEMENT 
DAMAGE,  byA.  D.  Kantz.   Rept.  on  Contraa 
AT(29-1)789.  Ai«  62,  37p.  22  refs. 


Cosmic  Rays 


NASA  N63- 18460 


OTS  $0.75 


Goddard  Space  Flight  Center.  National  Aeronautics 
and  Space  Administration.  Greenbelt,  Md. 
CERENKOV-SaNTILLATION  COUNTER  MEASURE- 
MENTS OF  THE  LIGHT.    MEDIUM,    AND  HEAVY 
NUCLEI  IN  THE  PRIMARY  COSMIC  RADIATION 
FROM  SUNSPOT  MINIMUM  TO  SUNSPOT  MAXIMUM, 
by  F.  B.  McDonald  and  W.  R.  Webber.   July  63,  2lp. 
31  refs.   NASA  TN-D- 1754. 


NASA  N63-19074 


OTS  $0.50 


Goddard  Space  Flight  Center,  National  Aeronautics 
and  Space  Administration.  Greenbelt.  Md. 
A  SCINTILLATION  COUNTER  TELESCOPE  FOR 
CHARGE  AND  MASS  IDENTIFICATION  OF  PRIMARY 
COSMIC  RAYS,  by  D.  A.  Bryant.  G.  H.  Ludwig,  and 
F.  B.  McDonald.   Aug  63,  lOp.  6  refs. 
NASA  TND- 1757. 


Insfruments  and  Installations 


BNL-6438      OTS     $2.60 

Brookhaven  National  Lab.,  Upton,  N.  Y. 
BEAM  CURRENT  INTEGRATE,  by  J.  Jacobs.   Rept. 
on  Contraa  AT(30-2X;EN-16,  5  Jan  62,  21p. 
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BNL-5847      OTS    $1.10 

Brookhaven  National  Lab.,  Upton,  N.  Y. 
D-C  POWER  FOR  NUCLEAR  PARTICLE  RESEAJICH, 
by  John  H.  Ruddy.  Rept.  on  Contraa  AT(30-2XJEN-16 
26  Feb  62,  lOp.   BR-225R. 


ORO-490     OTS   $0.50 

THE  APPLICATION  OF  PHOTOSENSTTIVE  GAS 
COUhTTERS  TO  SCINHLl^TION  CoSsmNG^by 
R.  U  Ely,  Jr.  and  Lewis  F.  Ballard.  Final  rept.  Ui 


ORNL-714       OTS  $3.60 

Oak  Ridge  National  Lab. ,  Tenn. 
INSTRUMENT  RESEARCH  AND  DEVELOPMENT, 
comp.  by  W.  E.  Thompson.   Quarterly  progress  rMc. 
for  the  period  ending  15  Apr  50  on  Contraa  W740S 
eng-26.    19  June  50,  34p.  4  refs. 


SC-4905(RR)      OTS     $0.50 

SandiaCorp.,  Albuquerque,  N.  Mex. 
THE  DESIGN  OF  A  DUST-CONTROLIJED  VEKTE 
HOOD  UTIUZING  LAMINAR  AIR  FLOW,  by 
W.  J.  Whitfield.   Rept.  on  Contraa  AT( 29- 1)789 
June  63.  I8p.   NASA  N63- 17642. 


Nuclear  Engineering  and  Power 


IDO- 28602  OTS   $2.25 

Aerojet -General  Nucleonics,  San  Ramon,  CaUf. 
ARMY  GAS-COOLED  REACTOR  SYSTEMS  PROGRWm. 
Semiannual  progress  rept.  1  July-31  Dec  62.  on 
Contraa  AT(  10- 1)880.  22  Feb  63,  116p,  64  refs. 
NASA  N63- 13627.  ^  ^ 


IDO- 28597   OTS   $1.50 

Aerojet -General  Nucleonics,  San  Ramon,  Calif. 
ARMY  GAS-COOLED  REACTOR   SYSTEMS  PRO- 
GRAM.   STUDY  OF  THE  GCRE  TUBE  BUNDLE 
FAILURE.    Rept.  on  Contract  AT(  10-1)880.  Dec  62 
55p,    7  refs.  ^ 

NAA-SR-7541      OTS    $0.75 

Atomics  International,  Canoga  Park,  Calif 
CRITICAL  EXPERIMENTS  ON  SLIGHTLY  ENRICHED 

rSi^JJ^c'^'^^^  ^"^^  ELEMENTS  IN  GRA^ 
LATTICES,  by  R.  W.  Campbell.  R.  J.  Doyas  and 
others.   Rept.  on  Contraa  AT(ll-l)GEN-8 
30  June  63.  38p.  NASA  N63-17477. 


AI-P-1167      OTS  $11.00 

Atomics  International,  Canoga  Park,  Calif 
HALLAM  NUCLEAR  POWER  FACILITY  PREOPERA- 
TIONAL TEST  COMPLETION  REPORT.   HOT  SODRJM 
CIRCULATION  TEST,  by  P.  F.  Shaw  aid  iTL  J^SZl. 
Rept.  on  Contract  AT(ll-l)GEN-8.    6  July  62,  143p. 

BNL-791      OTS    $0.50 

Brookhaven  National  Lab. .  Upton,  NY 
AXIAL  MIXING  AND  MASS  TRAJ^SFER  IN  FUSED 
SALT-LIQUID  METAL  EXTRACTION  COLUMNS,  by 

AT^n^i^i':? h  ^.-  ^t**;f  •  J""    ^^    en  Contraa 
AT(30-2)GEN-16.  Jan  63,  21p.  17  refs.   T-301. 


BBC-116  OTS   $8.10 

rvo^ol'-^'^^""™^^'  Cleveland,  Ohio. 
DEVELOPMEm-  OF  INTBRMETALLIC  COMPOfHsiTK 
FOR  VERY  HIGH  TBMPERA^RE  aSuS^S^ 
r^?\  "^  ^'"'*'  ^-  ^«***''  *"*!  «»«".  Summary^' 
^^^627r^'i'^':  ^"«  "  ^  Contt,«ATT33.3)2a 

CBND-172      OTS  $7.60 

Combustion  Engineering,  Inc. ,  Windsor,  Conn. 
THE  DEVELOPMENT  AND  TESTING  OF  UOo  FUEL 
SYSTEMS  FOR  WATER  REACTOR  APPLICATIONS 
by  B.  E.  Murtha  and  W.  P.  Chemock.   Progress  reii. 
for  period  ending  31  Dec  62  on  Contract  AT(30-1)2863. 
Jan  63,  74p.    EURAEC-583. 

RFP-290     OTS  $1.10 

Dow  Chemical  Co. ,  Denver,  Colo. 
pESCRIFTION  OF  A  PLUTONIUM  AND  ENRICHED 
URAMUM  SHIPPING  CONTAINER  AND  INTEGRFTY 
TESTS  ON  THIS  COOTAINER,  by  C.  L.  Schiwke 
Rept.  on  Contraa  AT(29-1)1106.    16  Nov  62.  lOp  ' 
4  refs.  *^ 


HW-SA-2507      OTS    $2.60 

Hanford  Atomic  Produas  Operation,  Richland    Wash 
^^"^^^"^  °^  '^^^^  SAFk?rS^'SlD^"'- 
.WT.'  ^^i^    ^    Leverett.   Rept.  on  Contraa 
AT(45-1)1350.  May  62.  29p. 

HW-72644  Available  on  Loan  from  OTS 

Hanford  Atomic  Products  Operation,  Richland.  Wash 
NONDESTRUCTIVE  -IHICKNESS  MEASUREMENT  OF 
END- CAPS  ON  HANFORD  FUEL  ELEMENTS,    by 
R.  L.  Brown,  Jr.  Rept.  on  Contract  AT(45- 1)1350. 
8  Feb  62,  7p. 

KAPL-2000-20      OTS  $Z50 

Knolls  Atomic  Power  Lab. ,  Schenectady.  N    Y 
REACTOR  TECHNOLOGY   REPORT  NO.   23 -VhVsiCS 
Rept.  on  Contract  W31-109-eng-52.    May  63.   12lp. 
31  refs.   NASA  N63-17196.  ^ 
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NASA  N63-19177      OTS  $Z00 

Lewis  Reseurcfa  Center,  Netlcaal  Aeronaucics  and 

Space  Adminietration,  Cleveland,  Ohio 
TECHNIQUES  LBBD  TO  MEASURE  THE  HYDRAUUC 
CHARACTERISTICS  OF  THE  NASA  PLUM  BROOK 
REACTOR,  by  Joseph  M.  Savino  and  Chester  a  Lanza 
Aug  63,  73p.  4  refs.   NASA  TN  D-I725. 

ORNL-3004  OTS  SiaSO 

Oak  Ridge  National  Lab..  Tenn. 
HOMOGENEOUS  REACTOR  PROGRAM.    Quarterly 
progress  report  for  period  ending  31  July  60  on  Coo- 
tract  W7405-eilg-26.    4  Nov  60^  132p.    51  refs. 

ORNL-3396      OTS  $3.60 

Oak  Ridge  National  Lab. ,  Tenn. 
OUTGASSING  CHARACTERISTICS  OF  VARIOUS 
GRAPHITES,  by  L.  G.  Overholser,  and  J.  P.  Blakely. 
Rept.  on  Contract  W7405-eng-26.    1  Mar  63,  34p. 
16  refs.   NASA  N63-13307. 


IDO-16877      OTS  10.75 

Phillips  Petroleum  Co. ,  BartlesviUe,  Okla. 
CATALYTIC  HYDROCRACKING  OF  HIGH  BOILER  IN 
NUCLEAR  REACTOR  COOLANT,  by  L.  E.  Gardner. 
Repc  on  Contract  AT(10-l)108a   20  May  63,  30a 
11  refa. 


IDO-16858     OTS    $0.75 

Fhillipe  Petroleum  Co. ,  Bartlesville.  Okla. 
EVALUATION  OF  CATALYSTS  FOR  SELECTIVE 
HYDROCRACKING  OP  POLYPHENYLS,  by 
L.  E.  Gardner.  Rept.  on  Contraa  AT(10-1)1080. 
25  Apr  63.  27p.  14  refs. 


IDO-16890      OTS  $1.25 

Phillips  Petroleum  Co. ,  Idaho  Falls. 
SreRT  PROJECT.   Quarterly  technical  rept. , 
Oa-Dec  62,  on  Contraa  AT(10- 1)205.    17  May  63,  49p. 
14  refs.  NASA  N63-17611. 


DP-845      OTS    $0.75 

Ssvannah  River  Lab,  Aiken,  S.  C. 
HEAVY  WATER  MODERATED  POWER  REACTORS, 
by  L.  laakcff .  Progress  rept.  Mar^Apr  63  on  Contract 
AT(07-2)1.  May  63.  32p.  7  refs. 


UNC-5048      OTS    $1.25 

United  Nuclear  Corp. .  White  Plains,  N.  Y. 
THE  DEVELOPMENT  OF  URANIUM  CARBIDE  AS  A 
NUCLEAR  FUEL,  by  J.  Crane,  H.  S.  Kalish.  and 
P.  B.  Utton.  Annual  rept.  no.  3,  1  Sep  61-31  Oa  62. 
on  Contract  AT(30-1)2374.    15  Jan  63,  51p.  3  refs. 
NASA  N63- 17461. 


CVNA-153      OTS  $9.60 

Westinghouse  Electric  Corp. ,  Pittsburgh,  Pa. 
CVTR  FUEL  CAPSULE  IRRADIATIONS,  by  Robert  N. 
Duncan.   Terminal  rept.  on  Contract  ATX 30- 1)2289. 
Aug  62,  119p.  27  refs. 


Waste  Disposal 

HW-69780      OTS  $1.60 

HanTord  Atomic  Products  Operaclon,  Richland,  Wash. 
BATCH  CALCINATION  STUDIES  -  MELT  FORMA- 
TION, by  J.  J.  Shefcik.    Repc  on  Contract 
AT(45-1)1350.    29  May  61,  16p.   7  refs. 

HW-76222      OTS  $1.  25 

Hanford  Atomic  Products  Operation,  Richland,  Wash. 
LABORATORY  AND  HOT-CELL  CESIUM-DIPICRYL- 
AMINE  SOLVENT  EXTRACTION  STUDIES,  by 
L.  A.  Bray  and  F.  P.  Roberts.    Repc  on  Contract 
AT(45-1)1350.   Jan  63,  47p.  25  refs. 


AD- 287  935 


PHYSICS 


OTS  $10. 10 


Brandeis  U. ,  Waltham,  Mass. 
RELAXATION  OF  QUANTUM  MECHANICAL  SYS- 
TEMS, by  Peter  Mengert,  Doctoral  thesis.    Rept.  on 
Contract  Nonr- 1677(04).   July  62,  l27p.  21  refs. 
NASAN63-11191, 

DESCRIPTORS:  •Quantum  mechanics,  •Particles. 
Molecules.  Aton«,  Nuclei,  •Oscillation,  •Relaxation 
time.  Spin,  •Harmonic  oecillators.  •Electromagnetic 
waves,  Special  functions.  Correlation  techniques, 
(>jantum  statistics.  Perturbation  theory. 

A  general  theory  of  relaxation  is  developed.   The  equa- 
tion for  the  time-development  of  expectation  values  is 
shown  to  be  equivalent  to  the  density  matrix  equation  of 
Bloch  (except  for  a  correction  in  sigfi  of  one  term).  Re- 
quirements for  the  validity  of  the  equation  are  devel- 
oped.  The  relaxation  of  a  quantum  oscillator  is  in- 
vestigated in  both  the  free  and  driven  cases.   An  ex- 
pression for  the  power  absorbed  when  the  oscillator  is 
driven  by  an  external  field  is  given.    Equations  for 
multiple  time  correlation  functions  of  relaxing  system 
quantities  are  given  ajjd  applied  to  a  spin  1/2  system. 
An  analysis  is  set  up  for  the  relaxation  of  an  oscillator 
in  a  case  where  memory  effects  can  be  included.  ~~- 

(Author) 

NYO-10428       OTS  $Z  60 

Courant  Insc  al  Mathematical  Sciences,  New  York 

U.,  N.  Y. 
THE  INFLUENCE  OF  MOMENTUM  EXCHANGE  ON 
THE  PROPAGATION  OF  DISTURBANCES  IN  A  MULTI- 
COMPONENT  FLUID,   by  Richard  L.  Libc«.    Repc  on 
Contract  AT(30-1)1480.    1  Apr  63,  25p,   14  refs.  MF-35; 
NASA  N63-15781. 


NYO- 10425      OTS  $8. 10 

Courant  Insc  at  Mathematical  Sciences.  New  Y<  <<  -k 
U.,  N.  Y.  ^' 

ON  THE  EIGENVALUE  PROBLEM  Tu  -  X  Su  «  fc 
WTTH  UNBOUNDED  AND  NONSYMMETRIC  OPEI  K' 
TORS  T  AND  S,  by  W.  V.  Ptetryshyn.    Repc  on 
Contract  AT(30- 1)1480.    15  Jan  63,  89p.  38  refs. 
NASA  N63-15972. 
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NASA  N63-18653  OTS  $1.00 

Lewis  Research  Center,  National  Aeronautics 
Space  Administration,  Cleveland,  Ohio. 
ADDITIONAL  STUDIES  OF  SCREEN  AND  ACCEuc 
TOR  GRIDS  FOR  ELECTRON-BOMBARDMENT  HJN 
THRUSTORS,  by  William  R,  Kerslake  and  Eugene  V 
Pawlik-    Aug  63,  32p.    12  refs.    NASA  TN-D-Ull^  ' 

NASA  N63-19179      OTS  $1.  25 

^^  ^^It!"^  ^*'*^'  National  Aeronautics  ail 
r^Sr^*"*^"^*^""'  Cleveland,  Ohio  ^^ 

?   tS^^S^n"^^  BEHAVIOR  OF  EMFTTED  AND  RL 
FLBCTED  RADIAm-  ENERGY  FROM  A  SPECUlilR 

™r^7«?^'      '^"I^f'-   ^"8^'  «P-  7refs.   Na|a 
FN  D-1874;  supersedes  NASA  N62- 12889. 


NASA  N63-18655    OTS   $1.00 

^A^^'^f^*'  ^"'"'  N*^*°~^  Aeronautics  an! 
wSl^  Administration.  Cleveland.  Ohio.  ^ 

ELeSr^  ^.^.^  °^  ^  FUGHT-MODEL 
l^^F    kI^'^^'^I'^  '°N  -mRUSTOR.  by 
D     w^     ;  '^«™P'.  J-  M.  Sellen.  Jr.,  andEujreneV 
Pawlik.    Juiy63,38p.    7  refs.    NASA  Sl-D-T^^^ 
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NASA  N63-18652     OTS  $0.75 

Lewis  Research  Center,  National  Aeronautics  an( 
Space  Administration,  Cleveland.  Ohio.  ^ 

m^il^^^  I  n±^°^°  MULTICONSTITUEm- 
PLASMA  AT  ARBITRARY  ORIEm-ATION  TO  THf 

^^'^y^M^/J^^^'  "^  ^"  Reshotko.  July  ^.  ™ 
12  refs.  NASA  TN-D-1875.  J    y      .     "p. 

PB  161  645,  OTS  $0.50 

National  Bureau  of  Standards,  Boulder,  Colo 
DIELECTRIC  CONSTANT  OF  LIQUID  PARAHYDRcdjEN, 
by  R.  J.  Corruccini..  Apr  62,  16p.  18  refs.  Tec! 
note  no.  144. 

DESCRIPTORS:    •Uquefied  gases,  niydrogen.  Den 
Polarization,  •Dielectric  properties,  Tablea. 

It  is  shown  thai  die  available  data  on  the  dielectric 
constant  of  hydrogen  conform  to  the  Clausius-Mossciitti 
equation  within  the  probable  experimental  error.   Tlie 
published  data  cover  temperatures  from  die  triple  pint 
(-'140K)  to  well  above  room  temperature  and  a 
thousandfold  range  of  densities.    Using  an  average 
value  of  the  specific  polarization,  tables  of  the  diel4|- 
tric  constant  of  the  Uquid  have  been  computed  for 
^em^ratures  from  the  triple  point  (13. 803OK)  to  32<'  C 
(58°R)  and  pressures  from  saturation  to  340  aimosphe  ■  ;s 
(Author)  II     s-39 


SC-4777(RR)     OTS   $L50 

,„^^^*  '^^^^  Alburquerquc,  N.  Mex. 
^^jy^"^  ^^^  A  RC-ATING  TRANSLATING 
?,^p^^K  ^^?  ARBITRARY  VBL^ITY  SUCTION  A^ 

.h    Vi'^f^L^'J^*'*^"*  ^'^  on  Contract  AT(29-1)789L 
May  63,  62p.  22  refs.  NASA  N63- 17704, 


Acoustics 

NASA  N63-18888      OTS   $0.75 

GoAJird  Space  Flight  Center.  National  Aeronautics 
and  Space  Administration.  Greenbelt.  Md 
A  THEORETICAL  BASIS  FOR  MECHANICAL  IM- 
PEDANCE SIMULATION  IN  SHOCK  AND  VBRATION 
TESTWG  OF  ONE-DIMENSIONAL  SY^EM^.  by 


PB  163  424      OTS  $2.60 

[Institute  of  Science  and  Tech.  J  U.  of  Michimn. 

Ann  Arbor. 
AN  EXPLORATORY  INVESTIGATION  OF  THE  TUNED 
DYNAMIC  ABSORBER,  by  S.  Steven  Kushner  and 
J.  C.  Johnson.    Repc  for  Feb-July  58  on  Contract 
N6onr-23219.   Sep  58,  23p.  Repc  no.  1941-1-T: 
AD-205  275. 

DESCRIPTORS:  •Vibration,  Reduction,  •Damping, 
•Acoustics,  Test  equipmenc  Tests. 

An  experimental  Investigation  of  applying  tuned  dynamic 
absorbers  to  reducing  the  mechanical  vibration  ampli- 
tudes d  both  low  and  high  "Q"  resonant  systems  was 
undertaken.    An  approach  to  establishing  the  relation  at 
underwater  radiated  sound  to  damped  panels  was  also 
initiated. 


PB  163  462      OTS  $6.60 

Utde,  Arthur  D. ,  Inc. ,  Cambridge,  Mass. 
EXPERIMENTAL  INVESTIGATION  OF  INTERNAL 
MECHANICAL  IMPEDANCE  OF  MACHINERY.   Final 
repc  on  Contract  NObe-72335.   15  Dec  59,  68p. 
1  ref.  Repc  no.  C-60904. 

DESCRIPTORS:  •Submarine  engines.  Electric  motors. 

Engine  noise,  •Acoustic  impedance.  Foundations 
(Structures),  Vibration,  Phase  measurement,  Acoustics. 

The  determination  of  the  internal  mechanical  Impedance 
(mobility)  characteristics  of  a  machine,  utilizing  im- 
pedance head  exdtotion,  appears  feasible.   The  deter- 
mination of  the  internal  mechanical  impedance  charac- 
teristics of  an  induction  motor,  and  probably  of  many 
other  classes  of  shipboard  machinery  utilizing  self- 
excitation,  is  not  possible  usii«  current  laboratory 
mediods  and  instrumentation.    An  analysis  of  an  extreme 
filtering  instrument,  employing  a  different  concept  in 
signal  discrimination,  bas  been  investigated  witii  the 
assiswnce  of  an  elecn-onics  firm  weU  known  for  the 
development  of  specialized  instrumentation.   The  design 
and  manufacture  of  such  a  device  appears  to  be 
practical.   An  alternative  technique,  utilizing  die 
relationship  of  the  cross -correlation  function  of  two 


complex  sigmla  to  ao  equivalent  phase  angle,  has  been 
developed  theoretically,  and  seems  to  be  a  feasible 
approach  to  the  phase  measurement  proldem.   Another 
theoretical  development,  concerned  with  the  determina- 
tioo  d  mobility  characteristics  without  requiring  phase 
measurements,  has  been  studied.  This  approach,  which 
is  based  on  random  noise  tiieory,  would  be  particularly 
applicable  in  the  higher  (above  300  cpe)  frequency 
range. 

NASA  N63-18887      OTS  $1.  25 

Marshall  Space  Flight  Center,  National  Aeronautics 
and  Space  Administration.  Hunts ville,  Ala. 
A  TBCHNIQUE  FOR  PREDICTING  FAR-FIELD 
ACOUSTIC  ENVIRC»4MENTS  DUE  TO  A  MOVING 
ROCKET  SOUND  SOURCE,  by  G.  A.  Wilhold. 
S.  H.  Gueat.  and  J.  H.  Jones.  Aug  63.  46p.  11  refs. 
NASA  TN  D-1832. 


AAol«cular  Physics  and  Spectroscopy 

FB  163  053      OTS  $4. 60 

Centre  de  Kitcanique  Ondulatoire  Appliqu6e,  Paris 
(FranceX 

COMPARISON  OF  VARKXJS  TfiCHNIQUES  FOR  CAL- 
CULATION OF  LOCALIZATION  ENERGIES.  L 
ALTERNANT  AND  NON-ALTfiRNAhH"  HYIHlOCAR- 
BONS,  by  Odilon  Oialvet,   Raymond  Daudel,  and  Joyce 
J.  Kaufman  (RIAS,  Inc. ).  Jan  63,  46p.  1 1  refs. 

DBSCRlFrORS:  Hydrocarbons.  *Benzenes.  'Naphthal- 
enes, 'Anthracenes,  'Phenanthrenes,  'Diphenyl, 
•Pyrenes,  'Azulenes,  'Cyclopentenes,  *Pluoranthenes, 
•Propenes,  *Cyclopentadiene,  Chemical  reactions. 
•Molecular  properties.  Atomic  orbitals.  Electric  po- 
tential. Energy,  Electromagnetic  waves 

The  localization  energies  (electrophilic,  nucleophilic 
and  radical)  have  been  calculated  for  all  non -equivalent 
positions  at  six  alternant  and  eight  non -alternant  cyclic 
hydrocarbons  by  three  different  techniques:  HUckel, 
Ptilser-Parr  and  Pariser-Parr  iterated  to  self-consist- 
ency.  Comparison  of  the  localization  energies  calcu- 
lated by  the  Htlckel  and  Pariser-Parr  methods  indicates 
that  while  agreement  between  tlie  results  is  good  for 
alternant  hydrocarbons  and  some  non -alternant  hydro- 
carbons, fbr  other  non -alternant  hydrocarbons  the 
agreement  is  less  reliable.  The  order  of  electrophilic 
and  nucleophilic  reactivities  calculated  from  localiza- 
tion energies  bears  no  simple  relations  to  the  charge 
distributions  (total  tf  electron  densities)  in  the  parent 
non -alternant  compounds  although  for  electrophilic  sub- 
stitution reactions  both  the  calculated  charges  and  lo- 
calization energies  seem  capable  of  distii^uishing  the 
position  or  greatest  chemical  reactivity  as  confirmed 
by  experiments. 


NASA  N63-18654  OTS  fO.50 

Goddard  Space  FUght  Center.  National  Aeronautics 
and  Space  Administration.  Greenbelt.  Md. 
ULTBA  VIOLET  PHOTODETECTORS,  by 
lUwrence  Qunkelman.    Aug  63,  19p.    50  refs.  NASA 
TN-D-1718. 


PB  163  469 


OTS  $6.60 


flTT  Research  Inst. }  Chicago,  III. 
DETERMINATION  OF  THE  STRUCTURE  OF  OoFo, 
by  Richard  G.  Magulre.   Final  rept. ,   1  May  59- 
30  Apr  60.  on  Research  on  Combustion  Kinetics, 
Contract  AF  33(616)6433.   Aug  60.  63p.  37  refs.    Rept 
no.  ARF  3150-4;  ARL  Technical  rept.  60-287; 
AD- 246  499. 

DESCRIPTORS:  •Oxygen  compounds,  •Fluorides, 
•Molecular  structure,  Ultraviolet  radiation,  •Nuclear 
magnetic  resonance.  Paramagnetic  resonance, 
Spectrographic  analysis,  Electrons,  Spin,  Handling. 
Spectrophotometers ,  Vacuum  apparatus.  Absorption 
spectrum.  Synthesis  (Chemistry). 

Nuclear  and  electron  paramagnetic  resonance  absorp- 
tion spectrometry  and  optical  absorption  spectrometry 
were  used  to  investigate  the  molecular  structure  of 

OjPj.  The  absorpdon  spectrum  of  O-F,  In  the  visible 
and  near  ultraviolet  regions  exhibits  a  strong  absorp- 
tion band  centering  at  410  m^ .   Since  the  spectra  of  all 
alkali  metal  ozonldes  exhibit  a  well-resolved  system  ot 
bands  centering  at  450  mj4,  it  is  inlikely  that  O3F2 
fXMsesses  the  ozonide  structure.    Electron  paramag- 
netic absorption  (EPR)  measurements  of  O3F2  at  77  and 
90PK  clearly  establish  that  the  compound  is  paramag- 
netic in  both  the  solid  and  liquid  states.   The  observed 
two-line  EPR  spectrum  of  liquid  OoFj  is  due  to  two 
inpaired  electron  spins,  each  of  Whlrti  is  localized 
near  a  fluorine  atom.   The  complex  multi-line  EPR 
spectrum  observed  for  solid  O3F2  supports  the  conclu- 
sion that  a  "triplet  state"  is  not  involved,  and  that  the 
molecule  has  the  structure  of  an  asymmetric  top.    An 
EPR  examination  indicates  that  OjFo  is  not 
paranugnetic.  ^ 


Solid  State  Physics 

HW-74784      OTS     $3.60 

Hanford  Atomic  Products  Operation,  Richland,  Wash 
THE  ELECTROLYTIC  GROWTH  OF  DENSE  SELF 
SUPPORTED  URANIUM  DIOXIDE  SHAPES,  by 
F.  A.  Scott.   Final  status  rept.  on  Contraa 
AT(45-l)l350.   5  Oa  62,  33p. 


UCRL- 10441  Available  on  Loan  from  OTS 

Lawrence  Radiation  Lab. .  U.  of  California.  Berkeley. 
EFFECT  OF  SOLUTE  ATOMS  UPON  VACANCY 
CLIMB  OF  PRISMATIC-  DISLOCATIONS  IN  Al-SJ^  Mg 
Alloy,  by  A.  Eikum  and  G.  Thomas.  Rept.  on 
Contract  W7405-eng-48.  Sep  62,  27p.  17  refs. 

ORNL-1128     OTS  $7.60 

Oak  Ridge  National  Lab. ,  Tenn. 
PHYSICS  OF  SOLIDS  INSTITUTE.   Quarterly  progress 
rept.  for  period  ending  31  July  51  on  Contract 
W7405-eng-26.    11  Mar  52,  declassified  12  July  60,  77p. 
28  refs. 
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ORNL-1606      OTS  $9.10 

Oak  Ridge  National  Lab. ,  Tenn. 
SOLID  STATE  DIVISION.   Semiannual  prdgress  repo^ 
for  period  ending  31  Aug  53  on  Contract  W7405-enfl- 
Declassified  18  Feb  59,  108p.    84  refs. 


GEAP-3743(Pt.  in)    repriced  OTS  $L25 

Vallecitos  Atomic  Lab. ,  General  Electric  Co.. 

San  Jose.  Calif. 
RADIATION  EFFECTS  IN  BORIDES.    PART  IIL  CRvb- 
TALLOGRAPHIC  CHANGES  IN  IRRADIATED  BORIDSS. 
by  W.  V.  Cummings  and  W.  L  Clark.  Hanford  Atomi* 
ProAicts  operation).    Rept.  on  Contraa  AT(04-3)  189, 
31  May  62.  44p.  7  refs.  NASA  N63- 19227. 


Thermodynamics 


NASA  N63- 18470 


OTS  $0.50 


Ames  Research  Center,  National  Aeronautics  and 
Space  Administration,  Moffett  Field.  Calif. 
HEAT  TRANSFER  TO  BLUNT  CONICAL  BODIES 
HAVING  CAVmES  TO  PROMOTE  SEPARATION,  by 
Frank  J.  Centolanzi.   July  63.  20p.  5  refs. 
NASA  TN-D-1975'. 

NASA  N63-18466      OTS  $1.00 

Ames  Research  Center,  National  Aeronautics  and 
Space  Administration,  Moffen  Field,  Calif 
THE  INFLUENCE  OF  HEATING  RATE  AND  TBT 
CT;REAM  OXYGEN  CONTENT  ON  THE  INSULATION 
EFFICIENCY  OF  CHARRING  MATERIALS,  by 
Wck  S.  Vqjvodich  and  Ernest  U  Winkler.   July  63.  34^ 
19  refs.   NASA  TN-D-1889.  i    y  °^  ^^^ 


NASA  N63- 18459      OTS    $0.50     * 

Goddard  Space  FUght  Center.  Natioi«I  Aeronautics 
and  Space  Administration.  Greenbelt,  Md. 
POWER  TRANSISTOR  COOLING  IN  A  SPACE 
ENVIRONMENT,  by  James  E.  A.  John  and  John  J. 
Hilliard.  July  63.  I3p.  9  refs.   NASA  TN-D-1753. 

NASA  N63- 18659  OTS  $0.75 

Langley  Research  Center,  National  Aeronautics  and 
Space  Administration.  Langley  Sution.  Va. 
AN  EXPERIMENTAL  EVALUATION  OF  THREE 
TfPES  OF  THERMAL  PROTECTION  MATERIALS  AT 
MODERATE  HEATING  RATES  AND  HIGH  TOTAL 
HEAT  LOADS,  by  Andrew  J.  Chapman.    July  63.  22d. 
8  refs.   NASA  TN-D- 1814. 

NASA  N63-18894      OTS  $1.00 

Lewis  Research  Center,  National  Aeronautics  and 

Space  Administration,  Cleveland,  Ohio 
COMPARISON  OF  EXPERIMENTAL  TO  PREDICTED 
HEAT  TRANSFER  IN  A  BELL-SHAPED  NOZZLE 
WTTH  UPSTREAM  FLOW  DISTURBANCES,  by  Anthony 
Portini  and  Robert  C.  Ehlers,  Ai«  63,  37p.  10  refs. 
NASA  TND- 1743. 
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ORNL-TM-475      OTS    $1.10 

Oak  Ridge  National  Lab. .  Tenn. 
THERMAL  AND  RADIATION  STABIUTY  OF  SUG- 
GESTED ALTERNATIVE  GAS  COOLAhTTS,  by 

Z'JJi^J^^^'  ■''■;/™;^-  L-  ^"^-  R^-  on  Con- 
traa W7405-eng-26.   5  Feb  63,  6p. 

C»NL-TM-440      OTS  $2.60 

Oak  Ridge  National  Lab. ,  Tenn. 
TRANSPORT  PROPERTIES  OF  DISSOCIATING 
GASEOUS  MIXTURES,  by  Charles  S.  Shoup,  Jr     Rept 
on  Contraa  W-7405-eng-26.   18  Dec  62,  26p.  7  refs 


Wave  Propagation 

NASA  N63- 18770      OTS      $2.25 

Langley  Research  Center,  National  Aeronautics  and 

ElTrL'AT^'nn^"^'  ^"8^^  Station,  Va.  °^ 

5F^^^^^  °^  ATTENUATION  AND  REFLECTION 
OF  TEUEMETERING  SIQ^ALS  BY  IOWzST^ mJ^ 
^^^LDS  SURROUNDING  TYPICAL  REE^YB^ES 

N!^sA"S^-y:l7^r'  ^-^  "^"'  ^^^  ^ri"^  • 


AD-280057      OTS  $1.60 

Weizmann  Inst..  Rehovoth  (Israel). 
PROPAGATION  OF  AN  SH-TORQUE  PULSE  IN  A 
LAYERED  ELASTIC  HALF-SPACE,  by  C.  L.  Pekeris, 
Z.  Alterman,  and  F.  Abramowitz.   Quarterly  rept. 
no.  23,  Jan-Mar  62.  on  Contraa  Nonr-2189(00) 
Apr  62,  lip. 

DESCRIPTORS:  •Wave  transmission.  Propagation 
Wave  analysis.  Elasticity.  Special  ftnaions. 

Calculations  were  completed  on  the  propagation  of  an 
SH-torque  pulse  in  a  layered  solid  for  a  range  r  equal 
to  400  H,  where  H  denotes  the  thickness  of  the  layer 
The  pulse  was  assumed  to  have  the  form  at  a  saw-tooth, 
rising  from  zero  to  unit  amplitude  in  the  time  A .  The 
horizontal  displacement  at  the  surface  q  is  shown  for 
values  of  A  equal  to  0.1.  0.2,  0.3,  04,  0.6.  0.8,  in 
units  erf  H/c,  where  c  denaes  the  shear -velocity  in  the 
Uyer.  These  displacement  curves  for  r/H  m  400  are 
the  sequel  to  the  curves  for  r/H  .  100  given  previously. 
(See  also  PB  159  485)  ' 


SOCIAL  SCIENCES 

AD-297  375  OTS  $3.60 

Research  Analysis  Corp. ,  Bethes«Ui,  Md. 
LANCHESTER  AS  FORCE  IN  HISTORY:-AN  ANALY- 
SIS OF  LAND  BATTLES  OF  THE  Y£ARS  I6 18- 1905 
by  D.  Willard.   Rept.  on  Contract  DA  44-188-ARO-l. ' 
Nov  62,  40p.  16  refs.  Technical  paper  RAC-TP-74. 

DESCRIPTORS:  •History,  •Armed  forces  operations. 
Warfare,  •Lanchester  equations.  Statistical 
distributions. 


The  goal  at  the  Investigiktion  reported  here  was  to 
determine,  by  an  examination  of  historical  military 
data,  the  extent  to  which  Lanchester's  equations  are  an 
expresalon  of  a  gmeral  property  of  battle. 


Documentation 

PB  181  548      OTS  $2.00 

Little,  Arthur  D.,  Inc.,  Cambridge,  Mass. 
CENTRAUZATION  AND  WXUMENTATION.    Final 
rept.  to  the  National  Science  Foundation.  July  63,  73d 
33ref9.  C-64469.  i    J      .       v 

DESCRIPTORS:  •Documentation,  •information  re- 
trieval, •Subjea  indexing,  Effectiveness.  Models 
(SimuiatlonB),  Costs. 

Contents: 

Coordinate  document  searc-  .ag  procedures,  "term" 
indexing  syatema,  and  the  retrieval  system 
intermediary 

Number  of  index  terms  as  a  funaioa  o<  collection  size 
Measures  of  search  effectiveness 
The  intermediary  in  the  coordinate  retrieval  system 

A  model  for  study  and  evaluation  of  coordinate  re- 
trieval systems 

Model  at  expected  numbers  at  documents 
Extentlon  ot  the  model  to  encompass  precision-recall 
introduction 
A  framework  for  the  Improvement  ot  retrieval  system 
performance 

Alternate  approaches  to  expanding  request  vocabulary 
A  model  of  information  used  in  retrieval 
Experimental  validation  o*  the  Hnear  network  nruxlel 
Ramifications 


PB  181  548-A      OTS  $3.00 

Little.  Arthur  D..  Inc.,  Cambridge.  Mass. 
CENTRALIZATION  AND  DOCUMENTATION. 
Appendices  to  Final  rept.  to  The  National  Science 
Foundation.   July  63,  ISlp.  30  refs.  Case  no.  64469. 

DESCRIPTORS:  •[>ocumentation,  •Information  retrieval 
•Subjea  indexing.  Effectiveness,  Models  (Simulatiom ) 

Contents: 

Studies  of  large  document  coUeaions 
Estimating  elapsed  time  for  adding  and  retrieving 

information  from  library  systems 
The  characteristics  of  intensity  of  requests. 

Models  d  performance  of  coordinate  search  systems 
A  model  of  retrieval  using  coordinate  indexii^ 
The  influence  of  relative  importance  of  terms  on 
performance  of  a  coordinate  retrieval  system 

Evaluation  of  performance  of  large  information  re- 
trieval systems 

Evaluation  of  retrieval  systems  -  Part  I 

Part  II 
Advanced  retrieval  methods 

Mathematical  methods  proposed  for  the  formation  of 
word  associations  from  a  body  of  contexts 

Equations  of  the  Unear  association  method 

Research  on  associative  retrieval  networks 

Linear  retrieval 
List  of  working  memoranda 
(See  also  PB  181  548) 


MISCELLANEOUS 


PB  181549     OTS  $1.00 

Assisunt  Secretary  of  Defense  (Installations  and 

Logistics),  Waahir^on,  D.  C. 
DEPARTMENT  OF  DEFENSE  GUIDE  TO  THE 
EVALUATION  OF  THE  PERFORMANCE  OF  MAJOR 
DEVELOPMENT  CONTRACTORS.  26  July  63,  56p. 

DESCRIPTORS:   •Department  of  Defense,  •Handbooks, 
Reports,  Costs,  Scheduling,  Performance 

The  purpose  of  the  Defense  Program  of  Contractor  Per- 
formance Evaluation  is  to  provide  an  orderly  and  uni- 
form method  of  determining  and  recoidii^  the  effective- 
ness of  contractors  in  meeting  their  contractual  com- 
mitments under  contracts  for  engineering  development 
and  operational -systems  development.  The  existence  of 
this  procedure  will  increase  the  improtance  to  the  con- 
tractor of  satisfying  his  agreements  in  regard  to  cost, 
schedule  and  technical  performance. 

PB  181  417      OTS  $1.25,  $10. /year 

Naval  Research  Lab. .  Washington.  D.  C. 
REPORT  OF  NRL  PROGRESS.   Sep  63. 

DESCRIPTORS:  •Naval  research.  •Scientific  research, 
•Radiation  effeas,  •Semiconductors,  •Magneto-optic 
effect,  •Chemistry,  Electrodes,  Palladium,  Coatings, 
Flight  decks.  Water  waves,  •Electricity,  Batteries 
and  components,  •Mechanics,  Metal  plates,  Aluminum. 
Non-destruaive  testing.  Ultrasonic  radiation,  Stresses, 
•Metallurgy,  Molybdenum  alloys.  Titanium  alloys, 
Fraaure  (Mechanics),  Single  crystals.  Silver,  Iron 
alloys.  Chromium  alloys,  Reaaor  materials.  Steel, 
Fatigue  (Mechanics),  •Radio,  Conical  antennas,  Cir- 
cuits, Data  processing  systems.  Lasers,  'Solid  sute 
physics.  Spectroscopy,  Radiation  measurement  sys- 
tems components,  Radiolysis,  Benzene  derivatives. 
Glass,  •Sound,  Television  cameras.  Underwater 
cameras,  Reports,  Patents. 

Contents: 

Article*: 

Effeas  of  Irradiation  on  the  Electric  Strength  of  Air 
Subjeaed  to  Single  Microsecond-Pulse  Voltages,  by 
J.  W.  Kallander 

Interband  Magneto-Optical  Absorption  in  Degenerate 
Semiconductors,  byE.  D.  Pallk 

Scientific  Program: 

Chemistry:  The  palladium -oxide  electrode  In  sulfuric 
acid  solution.   Feasibility  of  utilizing  luminescent  and 
reflealve  coatings  as  visual  aids  for  night  carrier 
landings     Damping  of  water  waves  by  insoluble  or- 
ganic monolayers. 

Electricity:  Experiments  with  a  magnesium  seawater 
cell  incorporating  a  baaerial  colonized  cathode. 

Mechanics:  Crack  toughness  of  5-inch  thick  2024-T851 
aluminum  plate.   Elements  of  normal  mode  theory. 
Application  of  ultrasonic  techniques  to  inspeaion  of 
the  bore  of  heavy  walled  cylinders.    Uniaxial  stress 
magnitudes  deteaed  by  isochromatic  patterns . 

Maallurgy  and  Ceramics:  Determination  of  molybdenum 
in  titanium-base  alloys.  Evaluation  of  nach  fraaure 
toughness  of  titanium  alloys.  Modified  surface  tracer 
tec^ique  applied  to  the  diffusion  of  radioactive 
Ag""  in  silver  single  crystals.   Oxidation  of  Fe-Cr 
alloys  in  an  atmosphere  of  day  carbon  dioxide  gas. 
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Effeas  of  irradiatian  temperature  on  ductility  of  ret- 
aaor  steels.   Low-cycle-fatigue  charaaeristics  of 
struaural  materials.  Fraaure  toughness  evaluatioi 
of  maraging  steels. 
Radio:  High-frequency  monocone  antenna.   Appllcatidr 
of  Bose-Chaudhuri  error-correaing  codes  to  a  multi,- 
channel  high-frequency  radio  circuit.  Assembly 
routine  for  a  data -processing  computer.  Pulser  for 
injeaion  lasers. 


Solid  State  Physics:  Investigation  of  a  deteaor  for  the 
8-15  and  100-4000  micron  region  of  the  electromag- 
naic  spear um.   Cadmium  sulfide  phaoconduaors 
for  fallout  gamma-radiation  meters.   Radiolysis  of 
simple  aromatics  in  boric  acid  glass. 

Sound:  Underwater  TV  camera  system  few  Inspeaing 
and  observing  objeas  in  the  ocean  and  on  the  ocean 
floor. 
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40V  5V1 

8 

40V  5V4 

16 
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8 

40V  9V<> 

25 

40*  5V-^ 

15 

40V  5V* 

13 

40V  601 

17 

MOV  60J 

16 

40V  605 

1* 

40V  606 

15 

MOV  6UV 

25 

40*  614 

25 

«0V  613 

25 

40*  616 

9 

40*  61  / 

9 

MOV  618 

20 

40*  bdO 

27 

40*  6^^ 

25 

40V  6^3 

30 

40V  6^4 

9 

40*  tdi 

16 

40V  632 

25 

40V  633 

2 

40V  634 

12 

40V  635 

12 

40V  636 

8 

40V  644 

32 

40V  6>4 

32 

40*  6/6 

8 

40*  6/V 

15 

40V  680 

5 
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8 

40*  682 

12 
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15 
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8 
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7dd 
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75i 

7V5 

7V5 

7V6 
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8^4 
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824 
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4 
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2 
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17 

6 

2 

8 

/ 
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25 
25 
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DlT. 


40*  911 

14 

40*  915 

25 

40*  91^ 

24 

40*  9^0 

id 

40V  9^1 

4 

4U*  <id2 

8 

40*  V^i 

14 

40v  V^4 

12 

40*  931 

22 

40V  V34 

17 

40y  936 

16 

40V  93/ 

16 

40V  V34 

32 

40*  V3> 

32 

40V  94  J 

20 

40V  94  1 

27 

40V  94^ 

8 

40y  94  3 

25 

40*  945 

26 

no*  f*r 

2 

MOV  94  4 

17 

no*   vsj 

17 

40*  vsi 

dt 

40V  <*i>d 

12 

40V  954 

9 

40V  955 

25 

40V  956 

30 

40*  9*0 

17 

40V  964 

25 

40V  9*6 

15 

40V  9*7 

17 

40V  96V 
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22 

40V  9/8 

* 

40V  9/9 

9 

40*  9*1 

16 

40V  90  3 

16 
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AAL  TDK -62-12 

S-S 

ANL-5674 

S-33 

inO-l«858 

S-38 

NASA  N63-18463 

S-32 

AD- 10  125 

S-IS 

ANL-6709 

S-27 

100-16876 

S-36 

NASA  N63- 18464 

S-6 

AO-16  771 

S-16 

APAE -MEMO- 248 

S-35 

mO- 16877 

S-38 

NASA  N63- 18465 

S-28 

AD- 23  710 

S-16 

ARF  3150-4 

S-40 

IT«>- 16890 

S-38 

NASA  N63-18466 

S-41 

AD-SSM4 

S-16 

ARP  3182-3 

S-13 

IDO- 28597 

S-57 

NASA  N63- 18467 

S-32 

AD-S7M0 

S-17 

ARLTB-40-287 

S-40 

inn-28602 

S-S7 

NASA  N63-18466 

S-33 

AD-42S2S 

S-SI 

ARPA  Order  36-60.  Taek  2 

S-6 

rER-20-iao 

S-31 

NASA  N63- 18469 

S-S2 

AD-47  lAl 

S-2 

ARPA  Order -26- 60.  Taek  3 

S-6 

tER-20-101 

S-31 

NASA  N63- 18470 

S-41 

AD-4«4S9 

S-Sl 

ARPA  Order- 172-61 

S-9 

IS-272 

S-35 

NASA  N63- 18499 

S-32 

AD- 65  772 

s-17 

ASD  TDK -62-81 

S-30 

IS-434 

S-6 

NASA  N63- 18500 

S-31 

AD-65  774 

S-17 

ASDTDII-63-61S 

S-16 

1ST  1941-1-T 

S-39 

NASA  N63- 18652 

S-39 

AD-M*at 

S-17 

ASD  TDK -62-766 

S-10 

JPLPR-20-340 

S-20 

NASA  N63- 18653 

S-39 

AD-69  752 

S-33 

ASDTDR-63-308 

S-13 

IC-1571 

S-36 

NASA  N63- 18654 

S-40 

AD- 70  085 

S-21 

ASDTR-61-303 

S-29 

KAESTB-136 

S-8 

NASA  N63- 18655 

S-39 

AD-73  019 

S-6 

ASD  TR -61 -434 

S-10 

KA PL  2000-20 

S-S7 

NASA  N63- 18656 

S-20 

AO-7a  141 

S-14 

BAW-1268 

S-36 

LADC-S548 

S-28 

NASA  N63  18657 

S-7 

AD-«I  7W 

s-a 

HC-114 

S-25 

Liadia  11 

S-14 

NASA  N63-18658 

S-31 

AD-93S36 

s-a 

aK-116 

S-S7 

LLTR-SO 

S-14 

NASA  N63-18659 

S-41 

AD-94  049 

s-ai 

BaNTIR-43 

s-aB 

MOTSSP-2S08-5 

S-IS 

NASA  N63- 18660 

S-36 

AD-95  137 

S-S 

■y||-X-203 

S-35 

NAA-SR-7541 

S-S7 

NASA  N63- 18661 

S-20 

AD-97»54 

sni 

BMI-X-213 

S-35 

NACA  RM-A57K21 

S-30 

NASA  N63- 18662 

S-6 

AD- 101  US 
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aMI-X-10030 

S-35 

NACA  RM-ES8S13 

S-IO 

NASA  N63- 18663 

S-30 

AD-151  030 

S-9 

BNL-791 

S-S7 

NACA  RM-ES8C25 

S-6 

NASA  N63- 18664 

S-20 

AD-ISI  032 

S-9 

BNL  5013 

S-36 

NACA  RM   L54C22 

S-31 

NASA  N63- 18665 

S-3 

AD-163  020 

s-ao 

BNL-5179 

S-36 

NACA  RM-L5SL07 

S-31 

NASA  N63- 18666 

S-31 

AD- 304  309 

S-S3 

BNL-S637 

S-3 

NACA  RM-I.551J08 

S-S2 

NASA  N63- 18667 

S-32 

AD- 304  421 

S-10 

BNL-5665 
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NACA  RM-L56P05 

S-IO 
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S-29 

AD- 305  275 

S-39 
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NASA  N63-18669 

S-30 

AD  309  139 
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S-33 
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BNL- 5787 

S-4 
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S-41 

AD-211  161 
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S-4 

NASACR-S0458 

S-20 

NASA  N63-18771 

S-34 

AD-217  242 
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BNL- 5799 

S-4 

NASACR-S0465 

S-l 

NASA  N63- 18772 

S-32 

AD- 230  040 

S-23 

BNL-5834 

S-4 

NASA  N62   11027 

S-34 

NASA  N63-18773 

S-29 
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S-13 

BNL-SB47 

S-S7 

NASA  N62- 11678 

S-26 

NASA  N63- 18887 

S-40 

AD-23S040 

S-23 

BNL-6021 
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NASA  N62-U717 
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NASA  N63- 18888 
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AD-23S0B3 
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BNL-6ia8 
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NASA  N63- 18889 

S-S3 
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S-S4 
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NASA  N62- 12760 

S-IO 

NASA  N63- 19074 
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AO- 236  008 
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BNL-6704 
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NASA  N63-19176 
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AD- 239  211 

S-22 

BNL-6708 

S-36 

NASA  N62-13252 

S-26 

NASA  N63- 19177 

S-38 

AD- 239  506 

S-24 

BNL-BK-225R 

S-37 

NASA  N62- 14197 
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NASA  N63- 19178 

S-32 

AD- 239  591 
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BNL-T-301 

S-37 
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S-S9 
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S-19 
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s-a4 
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S-18 
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CAAI  U-106-48 
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AD-245SM 
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S-37 
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S-20 

AD- 246  499 
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S-32 

AD- 246  364 

S-4 
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NASA  N63- 13307 
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S-33 
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S-2S 
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NASA  N63- 13627 

S-37 
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S-7 

AD- 250  061 

S-IS 

CVNA-153 

S-38 

NASA  N63  13861 
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NASA  N63-19371 
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S-2S 
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NASA  N63- 13862 
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NASA  TM-X-119 
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S-19 
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S-31 
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S-32 
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S-29 

DMJMSDR-62-1.  v.  S 
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NASA  N63- 13869 

S-32 

NASA  TM-X-292 

S-33 

AD- 252  284 

S-24 

DP- 845 

s-3e 

NASA  N63- 13877 

S-30 

NASA  TN-D-1411 

S-39 

AD- 252  442 

S-U 

DTMB  1046 

S-22 

NASA  N63- 13878 

S-6 

NASA  TN-D-1417 

S-2 

AD- 254  047 

S-IS 

DTMB  Aero-875 

S-30 

NASA  N63- 13880 

S-31 

NASA  TN-D-1449 

S-7 

AD- 256  372 

S-IS 

EFINS-63-31 

S-l 

NASA  N63- 14829 

S-29 

NASA  TN-D-1619 

S-20 

AD-2S6  4S0 

s-13 

EURAEC-528 

S-34 

NASA  N63- 15222 

S-37 

NASA  TN-D-1718 

S-40 

AD- 265  780 

S-i5 

EUIlAEC-546 

S-35 

NASA  N63- 15489 

S-S7 

NASA  TN-D-1725 

S-38 

AD- 269  552 

S-2f 

EURAEC-583 

S-37 

NASA  N63- 15972 

S-39 

NASA  TN-D-1733 

S-39 

AD- 274  461 

S-2i 

GA-3125 

S-36 

NASA  N63- 16782 

S-28 

NASA  TN-D-1735 

S-41 

AD- in  1S4 

S-IS 

CA-3585 

S-33 

NASA  N63-17196 

S-S7 

NASA  TN-D-1743 

S-41 

AD- 280  057 

S-41 

nF.AP-3743(Pt.  in) 

S-41 

NASA  N63- 17253 

S-32 

NASA  TN-D-1748 

S-20 

AO-280  176 

s-a8 

GEAP-4139 

S-34 

NASA  N63- 17346 

S-3 

NASA  TN-D- 1749 

S-36 

AD-2M743 

S-26 

GR  1214-M  oacUUtora 

S-12 

NASA  N63- 17427 

S-S4 

NASA  TN-D-1754 

S-36 

AD-284  354 

3-26 

HAC  291-A-801 

S-9 

NASA  N63- 17436 

S-33 

NASA  TN-D-1755 

S-7 

AD- 285  211 

S-23 

HAC  291 -P- 101 

S-10 

NASA  N63- 17459 

S-5 

NASA  TN-D- 1757 

S-S6 

AD- 286  866 

S-U 

HAC291-W  801 

S-9 

NASA  N63- 17461 

S-30 

NASA  TN-D- 1778 

S-41 

AD- 287  935 

S-38 

HASL-134 

S-5 

NASA  N63- 17477 

S-57 

NASA  TN-D- 1792 

S-32 

AD- 291  159 

S-25 

HASL-13B 

S-22 

NASA  N63- 17611 

S-38 

NASA  TN-D-1802 

S-31 

AD- 292  625 

S-iO 

HE  130-124 

S-31 

NASA  N63- 17618 

S-36 

NASA  TN-D-180S 

S-S4 

AD- 292  694 

S-14 

HE  150-125 

S-31 

NASA  N63- 17642 

S-S7 

NASA  TN-D-1813 

S-32 

AD- 297  375 

S-41 

HUCLTR-288 

S-13 

NASA  N63- 17704 

S-39 

NASA  TN-D-1814 

S-41 

AD-403  316 

S-l 

HW -69204 

S-33 

NASA  N63- 17723 

S-5 

NASA  TN-D-1815 

S-32 

AD-403  439 

S-6 

HW -69737 

S-6 

NASA  N63- 17914 

S-S3 

NASA  TN-D-1817 

S-27 

AD-403  491 

S-6 

HW-69780 

s-se 

NASA  N63- 17988 

S-S3 

NASA  TN-D- 1818 

S-32 

AD-407  091  repriced 

S-3 

HW-72644 

s-37 

NASA  N63- 18020 

S-36 

NASA  TN-D-1820 

S-32 

AD-407  516  repriced 

S-13 

HW-743S9CRev.) 

S-35 

NASA  N63- 18245 

S-r 

NASA  TN-D- 1832 

S-40 

AD-407  780 

S-25 

HW -74784 

S-40 

NASA  N63- 18255 

s-20 

NASA  TN-D-1843 

S-6 

AELRDL  2Z52 

S-28 

HW -76222 

S-38 

NASA  N63- 18301 

S-36 

NASA  TN-D- 1849 

S-36 

APaME^dtfbtt  61-15,  r«r 

B     S-18 

HW -77082 

S-33 

NASA  N63- 18315 

S-28 

NASA  TN-D-1853 

S-20 

APgMD-B-8609 

S-31 

HW-77126 

S-22 

NASA  N63- 18373 

S-l 

NASA  TN-D- 1854 

S-39 

AGN-8069 

S-34 

HW-SA-2296 

S-4 

NASA  N63- 18413 

S-20 

NASA  TN-D-1874 

S-39 

AI-P-1167 

S-S7 

HW-SA-29a7  • 

S-37 

NASA  N63- 18458 

s-36 

NASA  TN-D-1875 

S-39 

AUC-60904 

S-S9 

HW-SA-a«M 

S-36 

NASA  N63- 18459 

S-41 

NASA  TN-D- 1877 

S-6 

AUC-64469 

S-42 

HW-SA-2B15 

S-10 

NASA  N63- 18460 

S-36 

NASA  TN-D-1886 

S-28 

AUC-64469.  app. 

S-42 

HW-SA-2848 

S-5 

NASA  N63- 18461 

S-32 

NASA  TN-D- 1889 

S-41 

AMFCMI(-1167 

S-9 

(nn-lMS2 

S-S6 

NASA  N63- 18462 

S-32 

NASATO-D-1891 

S-30 

S-47 


Nupiber 

NASA  TN-D- 1898 
NASA  TN-D- 1900 
NASA  TN-D-192S 
NASA  TN-D-1924 
NASA  TN  D-1926 
NASA  TN-D- 1929 
NASA  TN-D- 1930 
NASA  TN-D- 1931 
NASA  TN-D-1933 
NASATN-D-1934 
NASA  TN-D- 1937 
NASA  TN-D-1938 
NASA  TN-D-1939 
NASA  TN-D- 1940 
NASA  TN-D-1941 
NASA  TN-D-1943 
NASA  TN-D-1945 
NASA  TN-D- 1975 
NASA  TN-D-3006 
NASA  TN-D-2007 
NAVWEPS  17-2IME-29 
NAVWEPS  17-30AP-28 
NAVWEPS  17-2(MG-32 
NAVWEPS  17-3QAC-64 
NAVWEPS  17-a(MW-02 
NAVWEPS  17-20AW-17 
NAVWEPS  17  20GN-04 
NAVWEPS  17-a0CN-O8 
NAVWEPS  17-20CN-O9 
NAVWEPS  17-2000-10 
NAVWEPS  17-20CV-08 
NAVWEPS  17  2SHV-09 
MSTN-144 
NCELR-166 
NEL898  0 
Nike  1 
NP-10714 
NYO- 10425 
NYO- 10428 
ORNL-714 
ORNL-1128 
ORNL-1606 
ORNL-2995 
ORNL-3004 
ORNL-3396 
ORNL-TM-440 
ORNL-TM-475 
ORO-490 
QSURF  612-8 
OSURF  1180-12 
PA  EOS-60 
PA  CL-51-H1-2332 
PA  CL-54-H1-1354 
PA  HES-8 
PA  TR-1636 
PB  161  645 
n  163  053 
PB  163  400 
n  163  401 
n  163  402 
n  163  403 


Number 


S-2 
S-20 
S-S2 

S-S 
>-SS 

s-aa 
s-si 
s-a2 

S*21 

s-aa 
s-aa 
s-aa 
s-ao 

s-ao 
s-sa 
s-a9 
s-aa 

s-41 

s-a» 
s-ao 

S-U 

S-U 

s-12 

S-12 

12 

12 

13 

11 

U 

12 

12 


S-13 
S-39 

S-15 

S-4 

S-22 

S-5 
S-39 
S-38 
S-37 
S-40 
S-41 
S-34 
S-38 
S-36 
S-41 
S-41 
S-37 
S-U 
S-U 
S-19 
S-20 
S-21 
S-19 
S-20 
S-39 
S-40 

S-8 
S-8 
S-7 
S-7 


n  163 
PB  163 
n  163 
PB  163 
PB  163 
PB  163 
PB  163 
PB  163 
PB  163 
PB  163 
Ft  163 
n  163 
n  163 
ra  163 
m  163 

n  163 

PB  163 
PB  163 
m  163 
PB  163 
PB  163 
PB  163 
ra  163 
ra  163 
n  163 

ra  163 

n  163 

n  163 

ra  163 

re  163 

ra  163 

ra  163 

ra  163 

ra  163 

ra  163 

rai63 

rai63 

ra  163 

ra  163 

ra  163 

re  163 

ra  163 

n  163 

ra  163 

n  t6S 

ni68 

ni6S 

ni6a 

ra  I6S 

re  163 

re  163 

re  163 

m  163 

re  163 

ra  163 

ra  163 

ra  163 

ni63 

n  163 

PB  1*3 


404 

405 

406 

407 

408 

409 

410 

411 

412 

413 

414 

415 

416 

417 

418 

419 

4» 

421 

422 

423 

424 

425 

426 

434 

435 

436 

437 

437 -S 

438 

439 

440 

441 

443 

444 

44S 

446 

447 

448 

449 

450 

451 

454 

455 

456 

4S7 


461 

462 

468 

469 

470 

471 

472 

473 

474  aae  AD- 284  354 

477 

479 

480 


S-7 

S-7 

S-S 

S4 

S-2S 

S-U 

S-U 

s-18 

S-19 

s-ao 

S-4 
S-f 

s-v 

s-14 
s-14 

s-» 
s-f 

s-10 
s-22 
s-20 
S-39 
S-19 

s-as 

s-ao 

s-28 

s-29 

S-l 
S-l 

s-l 
s-l 
s-l 

s-2 
S-8 

s-18 

S-18 

S-14 
S-2 
S-6 

S-27 

S-22 

S-24 

S-15 

S-16 

S-16 

S-16 

S-17 

S-17 

S-17 

S-17 

S-39 

S-33 

S-40 

S-r 

1-18 
5-21 
S-4 
5-1* 
S-20 
S-21 
S-22 


ra  163  481 
ra  163  487 
ra  163  490 
re  163  491 
re  163  492 
re  163  493 
n  163  494 
1*163  495 
n  163  498 
PB  163  518 
re  163  519 
re  163  520 
re  163  521 
re  163  522 
re  163  523 
re  163  524 
re  163  525 
ra  163  528 
n  163  529 
re  163  530 
re  163  531 
re  163  532 
re  163  533 
re  163  534 
rei63  535 
rei63  537 
re  163  538 
re  163  539 
re  163  552 
re  163  559 
re  163  560 
re  163  572 
re  163  573 
re  163  574 
re  163  575 
re  163  576 
re  163  577 
re  163  578 
re  163  580 
re  163  581 
re  163  562 
re  163  583 
re  163  584 
re  181  417 
re  181  523 
re  181  524 
ra  181  525 
re  181  526 

n  181  5r 

re  181  528 
ra  181  529 
n  181  530 
re  181  531 
re  181  532 
re  181  533 
ni81  534 
ra  181  535 
ra  181  536 
ra  181  548 
re  181  548-A 


S-3S 

S-10 
S-3 
S-31 
S-33 
S-19 
S-19 
S-30 
S-30 
S-15 
SIS 
S-23 

S-r 

S-31 
S-25 
S-23 
S-23 
S-23 
S-24 
S-23 

S-r 

s-3 
S-28 
S-28 
s-24 
S-25 
S-13 
S-U 
S-24 
S-3 
S-24 
S-30 
S-14 
S-9 
S-9 
S-4 
S-21 
S-21 
S-21 
S-21 
S-34 
S-34 
S-34 
S-42 
S-U 
S-U 
S-12 
S-12 
S-12 
S-12 
S-13 
S-U 
S-U 
S-12 
S-12 
S-13 
S-29 
S-29 
S-42 
S-42 


Number 

re  181  549 

PNE-201F 

PIJE-224F 

PNE-225P 

QMPClAFC-320-1 

qMFClAF  C-320-2 

CJMFCIAF  C-320-5 

QMFCIAF  C-320-6 

QMFCtAF  C-320-7 

CJMFCIAF  P-UlO-13 

QMFCIAF  S-545,   R-3 

QMFCIAF  S -545.  R-10 

QMFCIAF  S-593-3.  rer. 

QMFCIAF  S-602-5-O 

R5eEML43 

R59FPD796.  ».  3 

RAC  TP-74 

RADC  TN-55-167 

RADC  TN-56-370 

RFP-290 

RUL  63-1242 

Rocket  R -3819-3 

SC-4777(RR) 

SC-4905(RR) 

SCDR-274-62 

SCR-13seeSCR-607 

SCR-313 

SCK-607 

SCTM-74  62(13) 

SCTXf -205-62(53) 

SSC  148 

SSC  149 

ST-2A  oaclllaacopea 

STL/EM  8  -7 

STL/EM  8-8 

STL/EM  8-14 

STL/EM  8-15 

STL/EM  8-16 

STLA3W  TR -0165-00359 

STL/GM  TR -01 65  00430 

STL/GM  TR -01 65 -00431 

STL/GM  TR -01 65-00438 

STL/GM  TR -01 65-00445 

TSO-BO-4  ei^oe 

Til  4-45600-4 

Til  7-45800-7 

UCLA-513 

UCRL-10441 

UNC-5048 

USNRDL  TK-219 

USNRDLTR-402 

USNRDL  TR- 460 

WADCTR -57-583. 

WADCTR-57-583. 

WADCTR -57 -583, 

WADDTR -60-918 

WDL-TR-E114-2 

WDL-TR-E120 

Westing  C45181Y-151 

WSMR  TM-209 


P« 
P« 


S-42 
$-8 

S-5 

S-5 
S-23 
S-23 
S-23 
S-24 
S-23 

S-3 
S-24 
S-24 
S-23 
S-23 
S-25 


S-r 
S-41 
21 
U 
37 
25 


S 
S 
S 
S 

S-9 
S-39 
S-37 
S-34 
S-2S 
S-18 
S-28 

S-» 

s-a* 
s-a» 
s-a» 

s-12 
S-21 
S-21 

s-ai 

s-21 
S-21 
S-21 
S-21 
S-21 
S-21 
S-21 
s-24 
S-U 
S-U 
8-7 
s-40 

s-as 

8-5 

s-9 
S-4 

S-9 
S-9 

S-10 

S-24 

S-20 

S-20 

S-30 

S-32 


S-48 


SUBJEa  INDEX 


Stdifet 


Acc«terattB«  wicr< 

AccalcrooMwrf 

A. 

Acoustic 

A« 

ciMracMrlKtca 

A«i  iiilj«— in 

ronftip*tl«M 
Air  drop  s^ratKMB 
Aircraft  Mpitpmeni 
Airfoila 
AutraoiM 

AkallM  oclto 


AmiDo  addi 


Aayl  I 

AMAJIU-iS 

AMAJm-32 

ANAAM-IOS 

AMAJBM-106 

A«ik)(-to-di(iul 


Aackora  <M*ru») 
Aav^ar  vatocirjr 


Aimad  fciroaa  opara 
Aaoragaolofir 


Aatrophyatca 


S-2 

S-» 
S-40 
S-99 

S-» 

S-30 

S-27 
S-» 

S-9 

S-9 

S-10 

S-IS 

S-16 


S-17 


S-23 

S-40 
S-12 
S-ll 
S-12 
S-ll 

S-2B 

S-9 

S-» 

S-30 

S-ll 

S-40 

S-13 

$-3 

S-41 

S-l 


S-2 
S-4 

S-l 


AMwphifIc  prectpitaaaa 


Al 

■a< 
BaUocaa 


I  fihars 
Bartuoi  oanpouada 
BaosrlM  asd  r^wnpiwdb 
■•Rla  iaturiM 


■•ryUltaii 

BtochMmcal  h»l  cella 
Btodwoiiatry 


■oroB  aUofa 

■oraa  pjrralloir 

Brata 
Bread 


Bra»aia(  ayawna 


S-2 

S-7 

S-B 
S-IS 

S-16 
S-2 
S-4 

S-19 

S-20 

S-21 

S-40 

S-14 

S-Sl 

S-14 

S-14 

S-13 

S-2 

S-( 

S-21 

S-40 

S-25 

S-3 

S-14 

S-14 

S-2 

S-4 

S-5 

S-16 

S-26 

S-26 

S-3 
S-23 


S-24 
S-23 


PB 
FB 
PB 

FB 
PB 
FB 


PB 

PB 
FB 
PB 


NAS-NllC-977 
AO- 269  552 
PB  16S0S3 
FB  163  462 

n  163  430 

n  163  495 
PB  163  470 

163  U9 

163  420 

163  419 

163  437 

163  454 

163  4SS 
PB  163  456 
FB  163  4S7 
FB  163  45* 
FB  163  459 
PB  163  460 
FB  163  461 

163  524 

163  525 

163  053 

ISl  526 
PB  131  524 
m  181  528 
m  181  S23 

AO- 274  461 
FB  163  574 
FB  269  552 
FB  163  496 
AD- 286  366 
FB  163  0&3 
AO- 256  430 
n  163  559 
AO-297  375 
FB  163  437 
F«  163  437 -S 
PB  163  438 
FB  163  439 
PB  163  440 
n  163  441 
PB  163  414 
FB  163  437 
PB  163  438 
FB  163  439 
FB  163  440 
n  163  441 
FB  163  402 
FB  163  404 
FB  163  406 
n  163  444 
AD-a84  354 
NAS-NRC-977 
n  163  414 
FB  163  412 
FB  163  425 
FB  163  477 
FB  163  479 
PB  163  0&3 
AD- 292  694 
PB  163  522 
PB  163  573 
PB  163  417 
AD- 256  450 
PB  163  447 
AD- 403  316 
FB  163  560 
PB  163  053 
FB  163  533 
FB  163  490 
AD- 292  694 
AD- 292  694 
NAS-NBC-977 
PB  163  576 
PB  163  416 
AD- 280  743 
AO-280  176 
AO-2S0  176 
AD- 280  743 
AD- 407  091 
FB  163  524 
FB  163  525 
FB  163  528 
FB  163  530 
FB  163  529 
n  163  524 
ni63S2S 


Brcwniag  lystema  (coa. )    S-23 


Buoya 

Captan 

Cadiode  folloawra 

Caranic  capacitora 

Caranuc  coannfa 

Ceramic  maierlala 

Cannata 

airoRiiuin  cocnpounda 

CUy 

Clunacolocy 

Coaxial  cablea 

Cocootu  nbert 

CoiU 

Compoaice  materiala 

Coodenaacioa  reactioaa 

Coaferencea 

Cootainera 


Copper  compouoda 
Com 

Coamodienuatry 
Crack  propagatioa 

Cratera 

Cryaial  lattice  defecta 
Cryaul  oacillatora 

Cryatala 

Culture  media 

Cyclones  (Mechanical) 

Cyclopentadiene 

Cyclopeniaaes 

Cyclotrooa 

Cylindrical  bodlea 

Damping 

Dau  processing  syaiama 


Deacoa  rocket 
Deformation 
Department  ol  Oeleoae 
Detonators 

Dielectric  propertlea 

DMiectrica 
Otozides 
Uptmny\ 
Directional  couplera 

Dtaperaioa  hardening 
Docuntentatloa 

Doppler  systema 

Doaimeters 

Dowcide 

Drafting 

Dry  food  miaaa 


Dyna-Soar 
Dynamica 


Ecology 

Elaatic  abella 
Elaatodiers 
Electric  detooatora 
E  lee  trodepoalilon 
Electrolysis 
Electromagnetic  m. 
Electromyography 
Energy  conversioo 

Engine  noise 
Enzymes 


S-34 

S-9 
S-22 
S-24 
S-14 
S-14 
S-2S 
S-14 
S-25 
S-25 
S-18 

S-8 
S-ll 
S-25 
S-14 
S-28 
S-23 

S-2 
S-20 
S-21 
S-22 
S-23 
S-27 
S-13 

S-t 

S-l 
S-29 

S-l 

S-9 
S-14 
S-3S 

S-14 
S-14 
S-10 
S-40 
S-40 
S-35 
S-28 
S-30 
S-39 
S-19 

S-2S 

S-30 
S-21 
S-42 
S-19 

S-7 
S-ll 
S-39 
S-14 
S  25 
S-40 
S-ll 

S-35 
S-42 

S-18 
S-23 
S-24 
S-19 
S-23 

S-24 

S-4 

S-21 


S-7 
S-8 

S-28 

S-2S 

S-19 

S  6 

S-6 

S-38 

S-4 

S  13 

S-14 

S-39 

S-24 


S-49 


Wianbar 

PB  163  528 
rai63  530 
FB  163  529 
FB  163  574 
n  163  422 
FB  163  552 
FB  163  573 
n  163  417 
FB  163  523 
FB  163  417 
n  163  523 
n  163  523 
PB  163  471 
FB  163  407 
FBlSl  530 
PB  163  537 
PB  163  446 
PB  163  435 
FB  163  525 
NAS-NRC-977 
FB  163  413 
FB  163  531 
FB  163  450 
FB  163  520 
n  163  470 
AD- 256  450 
PB  163  400 
n  163  401 
FB  163  439 
F«181  535 
F«  181  536 
FB  163  438 
PB  163  440 
n  163  415 
FB  163  418 
FB  163  481 
FB  163  418 
AD- 292  694 
AD- 292  625 
FB  163  053 
FB  163  053 
FB  163  481 
FB  163  533 
re  163  434 
n  163  424 
n  163  493 
FB  163  494 
AO- 274  461 
FB163S72 
n  163  580 
n  181  549 
PB  163  412 
FB  163  425 
m  163  405 
n  163  539 
FB  161  645 
PB  163  417 
AD- 291  859 
PB  163  063 
FB  181  530 
FB  181  531 
FB  163  426 
FB  181  548 
FB181  548-A 
FB  163  409 
FB  163  520 
FB  163  552 
FB  163  494 
PB  163  528 
FB  163  530 
m  163  529 
FB  163  414 
FB  163  472 
re  163  577 
re  163  578 
re  163  580 
re  163  581 
re  163  406 
re  163  407 
re  163  533 
AD- 407  780 
re  163  412 
re  163  448 
re  163  448 
AD- 287  935 
n  163  473 
AD- 256  450 
AD- 292  694 
ra  163  462 
re  163  529 


Epilepar 
Epoxy  plaaUCB 
Equadoaa 

EquaUoaa  ol  motion 
BvapotnHiapiratioa 


Baarciaa 
ExoMotour 

E 


Explosion  damage 
Exploat«e  matenala 


Extraiarraatrial 
topography 


Pabacaa 

Fatigue  (Medianica) 

PatifjB  (Physiology) 

Ferriiea 


Fibara 


S-2 
S-25 
S-21 
S-21 

S-7 

S-8 

S-3 
S-4 

S-2 
S-22 
S-25 
S-27 
S-18 
S-19 

S-20 

S-21 

S-l 


S-2 
S-8 

S-IO 
s-3 
S-4 

S-15 


S-2S 


Pllameni  wound 

conairucuoa  S-25 

Plltera 

(Electromagaeuc  va««)S-14 


Fixed  capacitora 
Flame  apmying 
Flight  control  ayaiema 
PUfbtpadM 
Fii^  aaital 
Fluid  jyifiic 

propamas 
Fluid  flo» 
Fluid  mechaaica 
Fluoranihenea 
Fluoreaoeace 
Fluor  Idea 


Fluoriaa  conpoMnda 
Flutter 
Foam  rtibber 
Pood 

Fortran 

Fracture  (Mechamca) 

Frea  radicala 
Fre<)ueocy  matara 
Fructoac 
Pruiia 

Piwl    calU 

PuhMM 

Camea  theory 
Gamma  distrihudona 
Gaa  chrodiatography 


rating  syatema 


Gas 

Gels 

Geochemistry 

Glaas 

Glaas  tasniaa 

Glacoaa 

Grain  atructurea 

(Meullurgy) 
Graphite 

Graaaaa 

Guided  missile  ranpaa 


S-13 

S-25 

S-21 

S-9 

s-u> 

S-31 
S-33 
S-29 
S-40 
S-15 
S-6 

S-40 
S-6 
S-33 
S-25 
S-23 

S-7 
S-29 

S-6 
S-ll 
S-23 
S-24 

S-10 

S-14 

S-40 

S-27 

S-7 

S-4 

S-14 

S-14 

S-23 

S-l 

S-14 

S-25 

S-23 


S-34 

S-16 

S-26 

S-7 

S-19 


Nianhar 

re  163  447 
re  163  408 
re  163  581 
re  163  578 
re  163  402 
re  163  409 
re  163  400 
re  163  401 
re  163  490 
re  163  414 
re  163  531 
re  163  422 
re  163  537 
re  163  470 
re  163  471 
re  163  412 
re  163  425 
rai63  413 
re  163  477 
re  163  479 

re  163  437 
re  163  437 -S 
re  163  438 
re  163  439 
rei63  440 
re  163  441 
re  163  407 
re  163  487 
re  163  490 
re  163  473 
AD- 256  372 
AD- 277  184 
re  163  518 
re  163  519 
re  163  408 
re  163  537 

re  163  408 

re  163  573 
AD-407  516 
re  163  523 
re  163  581 
re  163  420 
AO-292  625 

re  163  491 
n  163  492 
AD- 269  552 
re  163  053 
AD- 265  780 
AD- 403  439 
AD  403  491 
re  163  469 
AD- 403  439 
re  163  468 
n  163  537 
AD- 285  211 
re  163  520 
re  163  404 
re  181  535 
re  181  536 
AO-403  439 
re  181  524 
re  163  525 
re  163  552 
re  163  560 
AD- 292  625 
AD- 292  694 
re  163  053 
re  163  521 
re  163  404 
re  163  414 
AD- 292  694 
AD- 292  694 
re  163  520 
re  163  439 
re  163  418 
re  163  408 
re  163  537 
re  163  524 
re  163  525 

re  163  582 
AD- 280  743 
AD-280  176 
re  163  402 
re  163  493 
re  163  494 


Subject 
Guided  miasilea 


Guided  maailea 

(Surface -to  air) 
Gyroscopes 
Hair 

Handbooks 
Hardtack  operation 
Harmonic  oaclllacora 
Head 

Heat  exchangera 
Heat  reaistsnt  matenala 


Heat  reaistam  piaatlca 
Heat  tranafer 

Helicopter  englaea 
Helicopter  rotora 


Hiaiory 
Hovering 
HydroCMU 
Hfdrogen 

Hydrojet  propulaion 
Hydroponica 
Idaho 
Impact  shock 

Informstion  retrieval 

Insect  control 
Instruction  manuala 
Isocyanate  plaatica 

Jet  engine  fuela 
jet  enginea 
jet  belicoptar 


Lamlaates 

Lanchester  etjuatloaa 
Landing  craft 
Launching  sites 
Lead  compounds 


Life  support 
Lighting  e<)uipment 
Li  miters 


Liquefied^ 

Livingaton  crater  theory 
Loading  (Mechamca) 
Localization  eoergiea 
(Molecular) 
Loeaa 
LxVtatlca 


S-18 
S-20 
S-21 


S-30 

S-22 
S-30 
S-25 
S-42 

S-9 
S-38 

S-2 
S-24 
S-16 
S-25 
S-26 
S-25 

S-8 

S-9 
S-9 

S-10 
S-41 

S-9 
S-33 
S-U  . 
S-39  - 
S-22 

S-4 

S-7 

S-2 
S-25 
S-42 

S-2 
S-12 
S-25 

S-16 

S  24 

S-9 

S-10 

S-8 
S-21 
S-41 
S-22 

S-4 
S-19 


S-20 
S-21 
S  4 
S-15 
S-15 


S-39 
S-18 
S-10 


Number 

re  163  410 
re  163  423 

re  163  472 
re  163  577 
re  163  578 
re  163  580 
re  163  581 
re  163  495 

m  163  450 
re  163  498 
n  163  537 
re  181  549 
re  163  574 
AD  287  935 
re  163  447 
re  163  451 
AD-280  743 
re  163  523 
AO-280  176 
AD-407  780 
re  163  400 
re  163  401 
re  163  419 
re  163  419 
re  163  420 
re  163  421 
AD-297  375 
re  163  420 
re  163  468 
AD-292  694 
re  161  645 
re  163  480 
m  163  414 
re  163  405 
NAS-NRC-977 
re  163  537 
re  181  548 
re  181  548-A 
NAS-NRC-920 
re  181  533 
AD-407  780 
re  163  537 
AD-284  354 
re  163  451 
re  163  419 
re  163  420 
re  163  421 
re  163  406 
re  163  531 
AD-297  375 
re  163  480 
re  163  414 
re  163  412 
re  163  425 
re  163  477 
re  163  479 
re  163  414 
AD- 265  780 
AD- 256  372 
AD-277  184 
re  163  518 
re  163  519 
re  161  645 
re  163  471 
re  163  487 


Subject 
Microwave 


Luiur  environment 

Management  engioeeni^ 

Marine  geology 

Marine  safety  e^aipmetu 

Mathematical  modela 

Mathematical  predication 

Mathematical  tactica 

Meat 

Mechanical  impedance 

Mechanical  wavaa 

Medical  e<|uipmeni 
Meul  plaiea 


Meulloid  alloya 

Meteoritea 
Ma««"i  "IfTgltal 


Mataorology 

Microbe  la  ncaa 


S-40 
S-18 
S-18 

S-27 
S-4 

S-18 
S-8 

S-22 
S-30 
S-10 
S-27 
S-23 
S-39 

S-9 
S-28 

S-4 
S-28 
S-29 

S-16 

S-26 

S-l 

S-7 
S-8 

S-31 


n  163  063 

re  163  471 
re  163  410 
re  163  411 
re  163  521 
re  163  414 
re  163  410 
AD  403  316 
re  163  422 
re  163  434 
re  163  487 
re  163  521 
AD-285  211 
re  163  462 
re  163  415 
re  163  435 
re  163  473 
re  163  435 
re  181  535 
re  181  536 
AD-280  743 
AD-280  176 
re  163  439 

re  163  405 
re  163  443 
re  163  522 


Military  requiiietnenu 
Miniature  ele^ftxMiic 

e<|uipment 
Minuteman 


e<;iApaiani 


Miaaouri 
Molding 
Molecular  . 
Molecular  a 
Molybdenum 
Molybdenum  ci 
Moon 


properties 
itri  i^ture 


:i<npoiiiids 


S-2 

S-9 

S-2 

S-4 

S-24 

S-40 

.  S-42 

I  ( kifnbauat)S-22 


Moonng 

Motor  vehicle  ^cidents 

Muaclea 

Mylar  C 

Naphtha  leaea 

Naval  resaard 

Naval  veaacti 

Neuromuaculai 

tranamiasioo 
Njckel 

Nuclesr  expl  , 
Nuclesr  ma^M^ 

re sons nee 
Numerical  ana 
Odors 


I  Mia 


Oil  coolers 

Orbiul 

Oscillstioo 

OscllUiors 

Oacilloscopea 

Oa  tamer 
Oxidizers 
Oxygen  c 
lacking  mater 


trajectc  r  m 


:ampoui(  i 

'lah 


Panels  (Structur^  ) 
Parahydrogen 
PartMl  difrerent|4l 

equations 
Particles 
Peltier  effect 

Pepaina 

Reroxydiaulfatea 

PeroxydiauUuryl 

diriuonde 
Peat  control 
Petrology 
Rtaae  shifters 

Phenanthrenea 

PhotoayntheaiB 

Piezoelectric  cryislals 

Piezoelectric  efhf^t 

Pipaa 

Plaadc  coatlagi 

Plaatica 

Polaris 

Polarization 

Polymerization 
Polyvinyl  alcohol 
Poaitiai  findii^ 
Pcwder  metallurgy 
PRO  219 
Preamplifiera 
Preaervatioa 


Preasure  suits 
Progrsmming 
Programming  lan^^ge 
Propanea 
Propulaion 


Pulaa  amplifiera 


Page 
S-15 

S-18 

S-14 
S-IS 

s-8 

S-25 
S-40 
S-40 
S-35 
S-25 
SI 


S-3 
S-6 
S-9 

S-40 

S-30 

S-3 

S-23 


S-24 

S-24 
S-18 
S-38 
S-12 
S-12 

S-3 

S-6 

S-40 

S-21 

S-25 

S-28 
S-39 

S-30 
S-38 
S-18 

S-23 
S-6 


-6 
-2 
-1 
15 


S-40 
S-4 
S-30 
S-30 
S  33 
S-25 

s-ao 

s-23 
S-26 

S-6 
S-ll 
S-23 
S-19 
S-18 
S-35 
S-12 
S-12 
S-24 


S-4 

(Coitiutera)S-21 

S-7 

S-40 

S-9 


S-10 
S-18 


Number 

AO-256  372 
AD-277  184 
re  163  518 
re  163  519 
re  163  410 

re  163  446 
re  163  410 

re  163  411 

re  163  401 
re  163  523 
re  163  053 
re  163  469 
re  163  426 
re  163  523 
re  163  437 
re  163  437 -S 
re  163  440 
re  163  441 
re  163  574 
NAS-NRC-9T7 
re  163  473 
re  163  552 
re  163  053 
re  181  417 
re  163  480 

AD-407  091 
re  163  448 
re  163  415 

re  163  469 
re  163  434 
re  163  559 
re  163  524 
re  163  525 
re  163  528 
re  163  530 
re  163  529 
.re  163  451 
re  163  409 
AD- 287  935 
re  181  525 
re  181  527 
re  181  528 
re  163  532 
AD-403  491 
re  163  469 
re  163  531 
AD-407  780 
re  163  537 
re  163  435 
re  161  645 

re  163  434 
AD-287  935 
re  163  444 
re  163  445 
re  163  530 
AD-403  439 


AD-403  439 

NAS-NRC  920-C 

re  163  439 

AD-256  372 

re  163  519 

re  163  053 

re  163  414 

re  163  498 

m  163  498 

re  163  492 

rei63  406 

re  163  413 

re  163  520 

AO-2S0  176 

AD-280  743 

re  163  448 

re  163  539 

re  163  520 

re  163  425 

re  163  409 

re  163  426 

re  181  533 

n  181  528 

re  163  552 

re  163  560 

re  163  414 

re  163  472 

re  163  404 

re  163  053 

re  163  419 

re  163  420 

re  163  421 

re  163  444 


Subject 

Purification 

Pyrenea 
Pyrolytic  graphite 


S-34 

S-40 
S-26 


Quantum  mechanica  5-38 

Quaru  cryaula  s-35 

Radar  corner  reflectors  S-ll 
Radar  duplexers  s-15 


Radar  equipment 
Radiation  diemiatry 
Radiation  effecu 


Radio  interference 
Radiofrequency  circuita 
Radiofrequency  filters 
Radomea 

Refractory  ooatinga 
Refractory  materiala 
Reinforcli^  materiala 
Relaxation  oacillstors 
Relaxation  time 
Reaearch  program 

adminiatratlcn 
Reaonatorg 
Rock  (Geology) 
Rocket  models 
Rocket  motor  nozzlea 


S-15 
S-S5 
S-5 
S-23 
S-24 

S-15 
S-14 
S-15 
S-ll 
S-25 
S-25 
S-28 
S-18 
S-38 

S-8 

S-14 

S-8 

S-30 
S-16 
S-25 
S-26 
S-30 
S-34 


Number 

re  163  583 
re  163  584 

re  163  053 
AD-280  176 
AD-280  743 
AD-287  935 
re  163  481 
re  163  539 
AD- 256  372 
AD-277  184 
re  163  518 
re  163  519 
re  163  519 
re  163  481 
re  163  416 
AD- 285  211 
re  163  552 
re  163  560 
AD-265  780 
re  163  573 
AD-265  780 
AD-286  866 
re  163  523 
AD-291  859 
re  163  533 
re  163  444 
AD-287  935 

re  163  443 

re  163  446 
AO  403  316 
re  163  572 
AD-280  743 
re  163  523 
AD-280  176 
re  163  583 
re  163  582 
re  163  584 


s-ao 


Rocket  propellanu 

S-27 

re  163  449 

Rotor  btadea 

(Roury  wing) 

S-9 

re  163  419 
re  163  420 

S-IO 

re  163  421 

Rubber 

S-25 

re  163  537 

Sandwich  panels 

S-21 

re  163  531 

S-28 

re  163  435 

Scientific  reaearch 

S-42 

re  181  417 

Sealing  compouads 

S-20 

re  163  423 

SEDAN 

S-8 

PNE-201F 

Seiamic  wavea 

S-9 

re  163  415 

Semiconductor  devices     S-18 

re  163  444 

re  163  445 

Sheets 

S-35 

re  163  426 

Ship  models 

S-22 

re  163  480 

Ship  pUiea 

S-29 

re  181  535 
re  181  536 

Shivering 

S-3 

AD-407  091 

Shock  (Mechanica) 

S-l 

re  163  438 

Signal  generators 

S-12 

re  181  532 

Silicon  compouadi 

S  25 

AD-291  859 
re  163  523 

Skeleton 

S-5 

re  163  416 

Slot  antennas 

S-13 

re  163  538 

Smell 

S-3 

re  163  559 

Soils 

S-18 

re  163  471 

Solenoids 

S-14 

re  163  446 

Solid  stste  physics 

S-30 

re  163  498 

Space  medicine 

S-4 

re  163  414 

Space  perception 

S-4 

re  163  414 

Space  propulaion 

S-4 

re  163  414 

Spinal  cord 

S-2 

NAS-NRC-977 

Standing  wave  indicatora  S-12 

re  181  533 

Standlag  wave  ratios 

S-13 

n  181  534 

SiaUatical  data 

S-8 

re  163  406 

Steel 

S-29 

re  181  535 

re  181  536 

Storage  batteries 

S  15 

re  163  454 

S-16 

re  163  455 
re  163  456 
re  163  457 

S-17 

re  163  458 

re  163  459 
re  163  460 
re  163  461 

Stresa  (Phyaiology) 

S-4 

re  163  414 

Streaaea 

S-2 

NAS-NRC-977 

S-24 

re  163  535 

S-30 

re  163  434 

Strontium 

S-5 

re  163  416 

Structural  parte 

S-IO 

re  163  487 

Structural  shells 

S-28 

re  163  533 

S-29 

re  163  436 

Styreoe  plaatica 

S-22 

re  163  422 

1 

Subject  indexii^ 

S-42 

re  181  548 

re  181  548  A 

Svtfct 

P.^ 

Numbar 

Siiti]«ci 

P» 

Number 

Subtecl 

PV 

Number 

S«*manM«WM* 

S-S9 

n  163  462 

S-13 

re  163  538 

Vibrauoa 

S-24 

mi6353S 

SulfMM 

S-6 

AD-40S4S9 

S-15 

AD- 236  372 

S-29 

re  163  436 

Si^raerodyoMMca 

S-3t 

n  163  491 

AD- 277  184 

S-39 

re  163  424 

S«9«rM»ic  rUihi 

S-30 

n  163  495 

re  163  518 

VolOBMera 

S-ll 

re  181  523 

S«9erao«tc  «iad  tuaosla 

S-30 

n  163  S72 

re  163  519 

Warfare 

S-41 

AD- 297  375 

Tacncal  varfara 

S-27 

m  163  S21 

Tma 

S-7 

rei63  406 

Wave  iranamiaaion 

S-41 

AD- 280  057 

Taaw 

S-3 

n  163SS9 

TS-3SA/AP  alpMl 

Waveguide  couplera 

S-tl 

re  181  530 

S-23 

n  163  324 

gneratora 

S-12 

re  181  532 

re  181  531 

FB163S2S 

Tunad  dynamic  abaorber 

S-39 

re  163  424 

S-13 

re  181  529 

n  163  328 

TUBgBH* 

S-34 

re  163  582 

S-15 

AD- 256  372 

PB  163  530 

'  re  163  583 

AD- 277  184 

S-24 

re  163S29 

re  163  584 

re  163  518 

TMUtM 

S-l 

re  163  439 

T^iati  ima     laiallaB     '  -- 

WmHiUli 

S-13 

re  181  534 

Tiirvoinrafieiier  jtt 

TMt  facibiMa 

S-19 

re  163  493 

mttm* 

S-24 

n  163  535 

S-18 

re  163  410 

Ttelana 

s-s 

AD- 407  091 

Turbulmce 

S-7 

re  163  402 

S-21 

re  163  472 

Theraaal  toauixioa 

S-29 

AO-291  8S9 

re  163  403 

re  163  577 

SIS 

AD  256  450 

UUraaonic  radlatioa 

S-6 

re  163  448 

re  163  578 

S-6 

AD- 403  439 

Underground  expkMiooa 

S-9 

re  163  415 

n  163  380 

S-27 

n  163  449 

S-18 

re  163  471 

re  163  581 

Tkannoelactnc 

Uranium  compounda 

S-13 

AD- 256  450 

Weight  leaaMMS 

S-4 

re  163  414 

coavaittn 

S-IS 

AD-2S6  4S0 

Urwhanes 

S-25 

AD- 407  780 

S-IO 

AD- 292  625 

ItervMlactrtcity 

S-lt 

re  163  444 

Valvm 

S-9 

re  163  575 

Weldii« 

S-29 

re  181  535 

re  163  445 

Vapor  plating 

S-34 

n  163  582 

Welda 

S-29 

re  181  536 

Till  conpouBdi 

S-iS 

AD- 256  450 

re  163  583 

Wildhle 

S  2 

NAS-NRC-920-C 

Tlnaiin 

S-14 

re  163  417 

n  163  584 

Wind 

S-28 

AD- 274  461 

TNT 

s-x 

re  163  413 

Vefetabiea 

S-24 

re  163  552 

Wounda  and  injuries 

S-2 

NAS-NBC-977 

TrwwlDnMn 

s-u 

re  163  446 

re  163  560 

X   15 

S-4 

re  163  414 

Traaatatdn 
TnMttpratwa 

s-ia 

S-IS 

re  163  444 
n  163  445 
n  163  409 

Venebrana 

S-2 

NAS-NRC-920-C 

X-ray» 
Xenon 

S-5 

S-6 

re  163  416 
AD- 403  491 

S-Sl 
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SERVE  THE  BUSINESS  COMMUnJ|y 
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intendent  of  Documents,  and  maintain  in 
directories,  publications  and  reports  froi  1 1 
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•  Marketing  and  distribution  statistics 
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extensive  business  reference  library  containing  periodicals, 
officiaJ  as  well  as  private  sources. 
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•  Modernization  of  plant  processes  and  other  tech- 
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4CL 
KIT* 

«iOH<TioN  Ti.«T>  w  jC(*-«ae».vt  040. 

W4«|Nb«. 

l»-«ll  aM  ^K.   M 


ritLo  »"«f*  r»TTfa»». 
40-ati  tia 


▼M 


»a4»« 

Tao»it   ■» 
4»-aii  ■> 


•a«Tta*«S 

TMOBT 


Jtl. 


i.    .  1 


•4V(.*    ON    44     talSO- 


MMKieac  aHacTtt* 

vOLCuLar   lkTtibt4^t. 

ae^ii  «sa  jK. 


•aTO»IC   MM#C«T|ti 

earrr*4.  tTauCTuat 


«i>Tri«4<i  «(U4«'»«t»  «t>".  <o.  ji  »i»ic.': 
•M>  Loa-rcatoci'  4kTt«.«  tM«4T»« 
4e-aio  Ml  jM.     4 


i>«v 


HK*"Ch  to  ««Ttmi.«  fi«  Mtf>c<iT»  cr  lataTi* 
4>«  eCMvta»  or  »aa«iiT  ar  4  uhVlc  o*  •%  i.ivl*« 
••4i.r  *UBj(c^*  HrratxaiirKt  o»   TMt  414  ronct 

»Cru.4T<OI>    Ik    kT4Tba(    4M0    •CI«~T. 

4»-ai*  4tl  Jt<-   1* 


atictaoi  TO  >«T«Ml4t  THK  Mu^NTS  er  i*t*Tu 
4*0  ctMTca*  or  aaaniTT  or  t  SA.'i'v.f  f^r  »4  livim 
■HM.f  Su>jCcTt  **ratic«i4ri<c  or   TMi.  4|«  roitet 

rflru.4r<OII    Ik   »T4Tba(    4IM>   •CtOnT. 
40-410    4SI  Jl«.     I* 


•TaTtmeM.  oaT4 

T>«    «T4TI»T|'4k  a*T«  4<u  ntvTfXiaCS  UMu   TO 
r4a*iC4Tc  iw«i4«u  ran  um  Im  ^$i«n|4«  aim 
reart  »»oTt>ii»»  etPt»iaa  4N0  t.'vnr«»>'>  »<• 
44THior«atT*ic  <TtitsTi:t  roa  r>^  mim^  aeov 
la  •  laaktb  acatriba  4k.M  lacL.'tO. 

•II  **•  Jl»'  »» 


coot^iHino  •eit*ct  i.4»>i«4Tj»t  Miw.vf  or 
raoanTi*  ataoai  rea  aa^Cx  4M0   i**   la*). 

40-411       is  jH.    t* 


•aToaic  ntflVCOTIC* 


.•■^ct  <Tbc>t*  •»  iwi*  if^  areola i»a»  10". 
: -410  ail  Jl».  ** 


•4  0>IC    l^»eT«eKO»T 

k««>Tla^a4Tuaf  MMaacH 

»Tiy«'C     i»»Ct4i5»Cf»Tl     ■•»«Tua,«Tlu*    c' 

»aifTa«i   »N»gi;4><n«  »•   >XI0  ■<»TaKlSi   4»»o«r. 
Tlga  sr*CT*i   c*  4Teii|C  fo<CICli   JTiTT  ^  T.tr 

k  4tr»t«  Li*^  er  4To«ie  MT>«»«e«  i»  Men 
aOTaiu*. 
'  •!•  Ill  .•■<•  '* 


•aTOMiUTIOH 

reaeca  actac* 

HT«il»IO"    ■ri«T»    "45t.     J1    TJI.,     imCO    TlT"i 
UOI>(T    '•OO*    4kb    «H1«.T^     VJ^UIaLlOT**    4«3    4a 

4SWkln'aiT  (W   v««   «u^a4ckOT  f^aOcas  aT-wiZtO 
oa  >  rii.0T>^.4kV  tfj.. 
«e-aii  M«  ^K.    IT 

aaftM 

>C«TUM4TI0a  TaroMT 


<4».C"(.4Tto».4  ON  «-Vi«u.  «eCtf»«  uaof"  ta(a«T 
IMirTt   '«  M'aTb*a4il3ai  T^jav  «<r  miin*  9r  4  N4l'ia- 
44,  naai'*!.  r>p*>4ioa  n>,t-<}o. 
II  tn  jti-  to 


•MtnatU  •  CBI>QI«»T» 
MlaTl!«4aiklTV 

'C44'alLMT  f  kt^^eio  Ikuivluuat.  CiLkl  la 
T»%  »iLV(a.riKc  a4TTta,  »r  Tht  »iti.r  >'.t<*ia4»c« 

t»-*W  1*1  JH'      t 


•MTTWICt   4   CCI*OHMT» 
■4Wjr4CTUa|N«    MTMOO* 

rtsi'k  4W>  •■•NuracTjat  jr  u'lU  a|k«tk* 
C40»1U"  Cti.t.%  or  CTLia^*IC4L   o«.*l«a. 
le-aii  Ml  jt».     T 


taK|i«t 

MtM 

iMSTavmaTiTioM  »*»ita  roa  ^tuti».  4ao  **.' 
ceariaa  4iaaoaNr  Nbitc  •<]  tTa^riMwac4af  «iaa4- 
TI04S  or  aoi.Lia'  C0«T4.T   vr>  Sv'OIaa  r4<4!a4 
fuaraci*. 

■II  aiT  rfi«>  *a 


•a  AkakTTic.i.  tiu3T  er  a(4*i*^^  aeiw  4*0 
«laa4Ti<>a  trwa*Tto*  ao  i<i4aSA'tiira. 
•II  aM  jK.  t» 


|am«ITica 

rcri*a|i«4l|u«  or  a|  auTt  lU4>T|T|t»  j«  KlccKO 
tt4i«ni«    la  BIKOU.1U*.      <•»»  V^eTa'tCj^f 

surw\.fMiiTtr<  »T  uMKcrai:  tae  ''^Mic4k.  «TaOM. 

40-410    tSa  Jl<>    IT 


••IM.iOM4*M|(« 

•aiTTkixCU 

cocl'CI'*  or  aiBTiitit   larj»««4Tioa  1«  4"a- 
i.TTie4i.  i*T«<oc>.  nni».  cuTia,».  4ko  .ovtiaucnoa 
ceacf*T«  ro»  >4n*i>i.>  T-«»  •€■•'»«  la  ■  wittu 
>44*ca. 
40-aie  4«T  ^K.    14 


aaaTli 

e< 


tlT«P«LT   MifM   r«M|MCT 


xafiMTTic  ■ok/'crilaUITT  oa  ^I'vntr  aiTaaT* 
••T»iMi-a4T»">   "T  kPa   ll<»4a4T,ati  a04j*«  4ao 
Slartc  '•TtT4i.  •Y4UiaC'<'«'>. 
40-aio  tTt  jl<>  2* 


•ua-tLLi-nTi^-a.vt  ^OMm^ki  oCvfkO^^caTi 
riM4|,  M'rTi   4   i'>-o*  oU'criSNaw  CObrvfx-   4 
OB  vaaiaaLt  4TT'«<4T3a.   4  •»-0<,*Wt  r»-4«*  4Mi>T*a, 
4W.  •  o"r»i»t»  »o  orta^Tt  la  T,*  >oo-i>rr>  or 
afktoa, 
40^M  Ma  jt4.      • 


■•lOLIoaaaaxitt 

(«Ta4Ttaat»Tai4(.  •4Ht 


*ltt.'0«k<rMT  ON  •>T«4rt<<at»i4|4t.  atxtacM. 
a»«l«  aio  ji».    t 


>(4>u«tKraT*  or  T«  «l>«.!niiT  or 
4aan».4oa«Nl4  ■oTwact. 
ae-aie  ««•  '!<•  i* 


a»TTtn«f   PONTaOL    rr«TTH» 

vcMiita  aocatr  aoroM 

rv4t."4Tt«N  (^  •  Mau.  ajLM  "OTua  K<tTiaLI 
roN  aTTtruDT  cx^Tam.* 
■0-aie  aaT  ^it.  n 


M-l 


•OlOLieoaaaMHt 

iicuct 


—  i-Micii  4t»<  «l4«.l3^4a-<*  T^  Mon 
tr^aiUTr  ■trta^'icft  >i  cf (Uia  'fav4  i» 
Tae-nt*«c  fctS-L'OuiP  r^q«  rHrfc.>tk4. 
ae-ail  «il  jH.     • 


>f.m«aa<mt 

tlOWT   Ta4MWi|Mr«N 

ia»J«Sl!r!M!ii:*\?  ao,T44CT»  .«o  aaTKLCt  on 

l*»™UN»aT4T|0N  MlO   I.   U4aei«^T»HT    Tnw,|y.«». 

ao-aii  M«  ji,,     , 


MCOIla    THaMLaTION 

4  e4T4Lg«  or  •••  au«ti44  Kt'aTiric  •••laa  in 
440  CT^a^ftTlCk  4V4U4JLC  JN  a.'Nliic   I «af  roa 

ri:i?f  rj"^*"  "■  "•«-•*  »-'*c»»i-a7 

*»-«lO  4at  jir.  10 


a«tM.I0M4*Ml(t 

"4Tt«|4Ct 

C»*a»aT  LltitN*  er  ^4.UTU  "Xui-Wil  4ir) 

Jj^Ut    4BTIeil«    ON    tU»JtCTl    aiTMlN    T»»    T1CNNIC4. 

^s?."*-!^  ~'«"»» "4T4C4  i»»r*uTi?;  eciTta: 

••^10  OM  j|».    17 

••tmOWaaiiMt 
MTt«ll4T|U 

„  »eu-aH>«N»i»t  aiOwlooiurHf  or  air^l*- 
•J-N.4  eo^aiN.  T.«  ruiixi  r^^  jwit  .ai  t« 

aio  »•?  ji,.  jj 


■HMO  CiaeuL4Tioa 

MTOMNie  anvou*  »<nrv> 

iiJUIf^',"""'*  *•  «'"<:*-' loa  OMiNt  TMi 
1ia««N4Tia*  CTcif  IN  o^ajw  M^iaau.*. 

«e  ciaegtaTiON 

•«r^eTM(aai4 

Sua>Tv4t.  gr  •4T»  TmmOuAh  0(4a  HTVOTHCaam 

»MV|v.L  «r.  ,„ta4<»  TO  eiSj^.;zr:;«i;: 

^  "'■  ^oa  i4i«.  14. 

CIWUUTIMi 
I 

^  "itTai*«,TieN  or  kmo  r^Pw  in  t^y, 

11    ITI  ^t».    ,4 

CtMCVUTIM 
~  ai.l*<T 

iarJ??t' «'2L"'Llr'  eiae>*.4To.T  4*0  t»T4M.ie 
lal'SJS  Ja?^  -CTWITT  la  rou.  -tatTW 

*»-««i  »rT  *  ji,.  „ 


IB-CM 

Nflrtiti.MT 

«»C»H.UL4a  n|STauSdT|)<i  or  rtitumM. 
'H0«2«a«0T»iN»,  etaea«4L  aaoT^iN  rHeiiN.oaiN4ici 

«»-aiO  «oa  ju.  ,4 


*ITTUI««t 

•  IM.ieW4M<IC* 

,„^'«'«'*   >^   nai|*NT    lNr^N4T|04    On  4a4. 
rIUiii."S^*'    *"'••   C't"!''    »*0  kiNlTaucllO 
S2I3III        "^   "a^«l*C»   TN»f   MN4VC    IN  4   »a|TTU 

•lo'a*?  wi».  ,a 


MIITTUWM 
OCtlM 

•  e«iTic4t  4>«  cear«CMC4Sivc  wvica  or 

Jir^~iV  •*»•""  "O  •«4».r»|»  TccMilourt 

rea  N4T»ai4L»  4U|Ch  ti-**t  la  4  oaiTTu. 
r4i»-iek.  " 

•o-aio  *M  ji,.  I, 


•M.M  WOMU 


KitHTiric  atauacH 


•  lOtlOMaMtllt 

•traacToav  «4riat«k> 

Ml  4'MieT»icb  •iaLio<a4»HT  it^ttumi^  4^444 

TUNaiTtN   NOaiOf  •.    C440IM1.    440   IlLICljri. 
•»•    «••  JtV.     14 


tan* 

rio.!.?!^"''*'-    "■•*<^'<    '5    'X   ''OMvei.UIIIM 

*^»«  "ai  -l».  14 


IMi.lOM4*MI(i 

•►aa  rvi*<T 

•0*T44CI    CCNa|l.4T|0.    J«    »»4C»    atl«4<«au4, 

SJf*^  Hcj^aT.     ^i3.Ncf.  cStSJ;. 

J52JI  ;«*2M;i**"*  ftcHNi^t.  4».,NTaT 

pi;s.;r:;:;;;^^-::?io-.%r4.*::;yrt;. 


ai»»4at-  Uhri  o.   Ta»gN4Tic  sua-raT  4m    <^k 
•aOUTl-M.  4>«  t^ak«.  J^^„.  ...„  .^.^J  Nr2«iicH 
la  Lirt  Kiraci<.  4»«"w« 

-  aiO  01*  j|».  ,» 


••  '♦•■••a 


net 

lie 


Uat?*i.''-\r  **  a,.i*.T-*»T  ,*eoLt»  la  Nrata- 
*~ail  an  j|»,     4 

WD<«t  or  mvouiTtoN 

•t«II.ITT 

I  rTN4-ie4  or  I  lObi^-riixco  fc#u.»i  t.v  utc  ar 
**r*»«  aoa  jH.  tt 


>i\m 

MkO  aOMIIM 

HiaT'L'^I!  J!,"*'^"*  '**»••-«  otro*.4rigN  or 

ri!r.r*^II*   C4i;.|UN  4T   TO  dCM4.rt  a. 

»o-aio  tte  ai».  M 

ac«a»iwi  ce«*ewn« 
aociTivrt 

Ti««Noet.rcTktc  4IO  4LCcraic4t.  (vaiuNt^^^-^ 
^  cucl  oerro  »»tn  cXw». 
-  ail  M*  ji,.  „ 


•  IM.K 

•tkOiNa 


iitf 


'•«  »e».»oinc»i.0N  er  wttriNM. 
""  •§•  tio  jU.  >* 


ilOTar 


"•ooepjotiat  DtMicLC* 
atMOTMaic  coMtaoi 


INTtai^m4T    atl4«0wl»N    or    4*T|B|eT|e 

■(MtT.NT  »Tar-N^,ceeei. 

*•-•»•  •»•  -I..    14 

iiONiet 
rwMCTfc* 

»aMK4'lON  o>   •uisua  Ntiavar^*  aaTit^r. 
*•"••»  a«a  j|».   ,a 


■  IONICS 
C4« 


4n  iLceiriCAi 
-•II  tM 


ttOMie* 


J»    IW    'V«a4    144. 


<*■*■».  ><«ea'>i>«  •t4«ut. 
■•-aio  OM  Jx^.   M 

■  ■■•aiTM  c«*ou«» 
Ttkuainct 

C^St!!?!^'  '•OinaTUS   ,  tl^TN  .itut^ 


COMtaoL   MMTaCU 

^^t0NT»«.  s««.«.c(  a(»M.o<s«NT  roa  >-»» 

•fftCa»rT. 

••ftll    »T|  jt».    It 

■MMM* 

CHJIUH   C*MUM« 

iiiSlrjr*"*  «"t^»-«  *'f«'H.  «*J?Vr. 


«»»«T«»  Atr  iTNiNisit  or  ^  ooaaT.,!  t^  1, 

te4«.  4N4t.Tktii   i-N.r  iirra.rTieN  4n«ctsiS> 
{>Ti»4.  o«  !►  rtanocLC-raic  '^.trci. 
>l  •••  j|»,     4 


tK«acM  Ok  •«4T  la^aTka  c~4«MT<»iirie« 
|rr..iioN  Bb>Ne4aT  w4Tcas. 


k*na  eoNTMi. 


■CMXiui  ceMrwfv* 
MTWant 

•-T0axTH.a«4L  ivaTp«.it  gr  t  atvtaai.  HrnMnn 
ao-aie  OM  jK.     4 

4C4«xiwi  coMrmivt 
oiiott 

-..i!^**"**"*^  "  •  e««Nie4cL»  neotrice 
•uira^tN,  ,»  »  »T4aiL.fi»»  •«i»ai4t. 
••-••I  lat  ji».    1         •^' 

■cauiun  cnuQi— ■  ^ 

■iLKIori 

a»»«ai»»L»    TtTM<«0N4^. 

■C4UIUI  coaaoiMS 
inmcsii 

C»«N?»T«»    44«>    ITNlH^SIt    or    »»    •ONaTiI    4M«    Tt« 

?lJf??^  or^jLl-aNiTt  .ic*w.>iir;.'',^    "* 

JSI^Sti.  •^^*'»'     •-•''*    Jl'O'.'TIOk    4-»i.Til«. 

wraiMt  OH   !►  riaae^LCCTaic  r>cvicts. 
••-•«•  •••  Jl».     4 

acauvui*  a»  «MliaTiMs 

•»«  i»i         -1..  1* 


Hi 


aAilSMI**"'**-   **'*"  "   *  «.-'0-t.ONT«OU*<>  WT 
I  Jl«.       • 


—'>i»*0tr  V4U«  am«UMO 

•uiqr*  aiMlu  Taac«|a«  tr»Tcii> 


^IMItTiaai 

mtaummm 

C41,l*a4II(IN    XT    4    rkf4«k4    «■•*    laTCTaaitfirB 

r»  N,,.2ta  ..^  o.nc.*:i^r^  »^eT.o<T«ii 

•0-aiO  i«a  ji,.  t. 


«Ti 

P«»la«  vToaaafi  rikat.  ■ccNie4i.  "f^T. 
»»-aiO  OM  ji,.  ,» 


••tooe  etu.« 
CTioa 


-3' 


»^*Matc  fiaa  »•$(  axtict  or  af»(^urigN. 
^9  OTO  j|»,     ^ 


M-atO  Ota  j|»,     « 


tt^tt    .rLC?f    12   •"4;   «.»•». lOUT    |<,40l4TI0- 

•J|Ta«  'NH'Ci   •«  aac^NCt  or  •NT|a4oitTioa 


i  am 


a4Sl'^4uTna«4rMT  er  •^airMia^  01.001  iiMirat^s  TSaLi  J  ... .  

TO   IWk^M  40a|.|«Ta4T.9N   «  oTTlaifS    ?^Ju  ^^  ••I«M^T|0^«| 

or  laTTMaecm  roakari^  t.  ««..»  atTr^.H^TAiv''  r 

*■••■»»»  '"N  *,   t«  4a^  4  aCU*. 
••^10  too  j|»,   la 


'1<(a«T 


»a44lL» 


TICS    tN    T»«   .(.MICl    >/»4L-l    rwN«(im 

II.    .1^  •>«»l4a    NC4»a4^.    4«T|C..». 

'•f    •••  Jl».    14 


Jt».   la 


MCrWCTIOM 

iwv4«Tu.tig»  or  4a  cicctsur  oue  a4Tf  or  Txr 

n2.:'iL**^»"''*»  C4-.Taio««.  aoSl:    **"'"' 
•»^tO  oao  ju.  m 


IN 

■  IM.K 


aaMtlCS 


^  I'!iI2?****"  «*tei»  ar  atw"  root  .atTAnc 
2<  »OL.oirie.TtoN  erjn'i-M.      *  '***  ~*" 

■•-•10  IM  j|».   ^ 


CM-OCM 

•CMTIt* 
vMMTtaa 


■CKXtCTIM*  iVMWt 
MfTMkTie 

t  s««Ttn  riw  4uien4iie  cOu^rTion  uit  •Mac- 

•10   IIT  jH.      i 


•C«T*kT«TS 
CLMTWM* 


ICITIkft 

9    CVlCl.    CMWO    >fTM  ex..}. 

•II   «••  ■>><•    '* 


e«T«K»tct 

•It    MT  ->!••    »» 


Kr«Miic  MitaiM.* 
rMCTvar   iMrcxMiietl 

n«  rmri  av  »>•««<  c»cv»*«ti«k  <m  ?•« 
nuTTun'  M^  at««MMTi^  CH4a*i.'tai«Tict  «> 

Cta«IIC«    MT   xttM-k. 

4»ii«IO  M9  •'K'    >• 


•CCMMK   WWIACk 

<*i«M  tM  ■•l««     • 


•CtfMalC  MIVIIALS 


J    tLkOTk 

St*T»atw 


■Cl«— «TD>««W«tC    4«*kTtlt 

me  e« 


i»t.rT«oMeT««ti»ie  »«».«oo»  w  ..•eo$"Tf  ••m.''»i» 

C*Ce»OT'    T**    SMVJTIM. 

•  II    IW  -tX*'     • 


KMMHlvi  tkLrr* 
mri 


4lC    IT»   •(k4T|0>   TO  CMtr*  •WSI*T«ncri 
*»-«ll    tM  -IK'    IT 


•casi«*> 

TMMIOMIC  tmMiw 


iTICt 

tTMTMlii,    ,.n«-l'i«l»4T^C   OUCTlllTT.    4^1   OJItO*- 
•»-«ll    II*  -iK*    f 

nmww  roHMtaci 
ti«M«Mie  wcrf*** 

»rN1><»|«    (>    4    NT*   .L4**   0*    '>OUBLt-a*ieW(0 

CM*oii>4rto»  )>M  riH**  <4icj  Ofc  '-*0"ti-«  ill  - 
to^ie  Ml  jw.    • 


eiaeuiTt 
ritncL'cimc  b'aC  «(c^oi>n  i .  4|*  ak'tt 

WI(4«C'*. 

i»-«ie  1*0  ■>■'•    • 


■cMHMe  4  c«>miot.  tTtnu 

MT4   MMCCUIM   *T»T(M 

CWT4  »a*  pTMMic  :e^4v. 
*»i«IO  *oi  ->!<•  w 

icewwc  k  coatMk  rmiM 
e>»MM 

nviLawKT  (V  4M  •ifi«4riok^  mtMM4M>ir 
•  10  ava  <<l*<  M 


<aoj<i»  a*  <4U»  ■•  cmthowLU  •nowmi  tm 
k.M  T«>*t«4Tuii  ea»iu"  9i>M<  w*iab  •»  t  »mii>Tt3 

TVMltTtN  tMtin*. 

•II  rt%  •>><•  <* 


•etflcwiTt 

WCCCM  atcoonntoM 


10  •••  jn.    • 


4iiiHiL«Tiofc  cn*«i«trt<n*Tic«  a»  PosirtOM*  m 
tokms. 

«»^I0  tM  -IK.   U 


•cweiMuT  rouiMurr 

4UT«mTIC 


*««.Tt$»»n<'  n»»  t««'i«»<i.'»''. 
to  coi  jw>  la 


tim«l|Tttt 


D(Tt*<iih4Tiok  o»  t«^t  »"«<-»»  ar  Ii*eO«IM> 

4M0    TtMaltfi    Ih  TUlrOSVN   <T    ie«   llCll«»^ 
TfCMalSllC. 

••-•to  «M  •>!«•     • 


•o««ieM.  414 
•MMie  e< 

COMrtOltMl   t^    U0-».    C-<«0»«»|»>0»4^MU    »'>0 

*>«fu»Me-t»»«T»ic  •«ttooi  «»  c'tosen  •»44.»»u 

Te  PCTI'T   4W)   O'TtWI'*    440Oi|T   r^   »4TU>4rfO 

MToaee4*oOH<  t.w  *tTaOk.tj4  !•■  .■^ostti  4« 
eaceooT*  T4«  mlutioi. 

Ill  laa  '!»•    • 


•ClOCUITt 

•»MM»lt 

k(*    •Mt.VTK,   l«IM3<   fX    TSk'TIM    »><M.I'«44 
ClhCUlM, 

■10  %n  ■•K-    • 


KIVIV  OCPVMi   ST»T(«« 
tlMMIM 

■COu'XI'klk    4NU    <«I>»JI>    'Om     |MIW«*l«t 
kOC4(.    r'«lk    Ot>'4U     1*^1  4l<3. 
•  10  410  «>l<>    » 


•ci.iMtai.o«Y 

rtMtaikiTT  tnftiH 

'«4i"4T|'<M    bV    TMCft^,     T*Wlt 
l>4«0   •••I.La>'>    kMi    aMJa^l. 

••-•II  ISO  ■>!'<•    a 


•Wk  •(••<'ICI*«< 


•CkOtCO-CTCLf   CCai,<l«IC*k   tVSTCnS 

Tti«cii4Tuac 


•coHMM*  •  caMTMCk  tvonn* 
kiNiTte  M« 

COWltNO   4W    'OMtaOk    M  klHII'O   ■•■• 

inrufi^ti  4>«  nTNiienia*. 
«i«IO  voo  <•>••  >• 


LMIOTICt 

>UK»*T   g*   CuiiW4l«  L.AI*'ICt  ■•Oai.Cva. 
••-•II    M*  <>»•    I* 


•coMMW  •  eOMtMk  oTonnt 
■UlTaav  OMMilftTteM 

UKIN*. 

•  10  VTI  •<l««   M 


■coMMMe  •  eoHniOk  tTtrnu 
■waiu 

•OA^'MllITT    jr    (NOlNJ   i^n^T    MCM|^»    ••■ 

OMTfiia  IfXMhu  llCnl:u.*< 
••-•10  •«•  wl<>      » 


•cOMXaet 

■•IMOtuXTT  fMOIICCMIkO 


•\JSI*%S4    •<4K>WW«T    t4^. 

••-•10  aot  ^w>  >• 


•coMMiie^Tt*)  •vtTino 

OIlTeOTfOM 


COwrailctlll.*    Tn»OU^    ^XOO^   HUkTlraTx  MC0I4. 
••-•lO   >••  i\*.      ■ 


KWMiie4T|0M   tV»Tcnt 
MnCMttCM.    "OntLt 

T>«    'IWOL   c"***   ••jU'*}  COI'slT    k|HU.4lC>i. 
e*T4    »4»    4(^    »L»«    0I4*«4«t.        l»«     40.*|^    »♦»    'Ul 
4»»'»4C». 
••••10  V«*  JK.    !• 


•tT4*«,IM<  M»|m*  •jcf'A'tt    I  I"IT»  ^    't"*t"-  !|»K4L   t"***   i»0«««0   C>'«4T    *»"«*.«'C«\ 

•Tum  4*m  mmio'tv  rx  L4*f«t  e»  Mitfi  yMfc  •icmtc*  rwtr«T.  o*fc*«i<*rt(A>  oto  ^rauc^jat  o*  '-c  ovlAi.. 

4l«f«4»''   W    U*<XMVIMT|^4I.   TtFi.  ••••10  •»••  -»«.    I* 

••-•10  va«  -iK'    ■• 


•C>«li|Uk   4M4.T*lt 

n«anaovia«tc> 

•HTtlCM.    »«•«    CH4<fcrf»    4X0    C><"1C4».    «(4CTlWI 

i«c»4iti«irt  m  m  t%taj  i  »"o«t-»c4»i  i.i*o*i- 

TI04I    BtrtNkK^C    TMCxMM.   •■«   TMMMAMtvlltfTkte 

4i>M.rsi*. 

••-•II  MO  «<<•   * 


•It 


eiiTio 


•CLOwno 

WneMLMICM.   MTULlTt* 

e\.o»r>  ii.n»r^T4Tio«  **>t*  »-nu.in  4kt«Tut4. 

••-•II    fit  J'H'      i 

•Ce41t4i.   C40U* 

•TTtNkMTtON 

TSO-'OMHCTb*'    lO«— '4ki   T««  ,<i«lkSICM   cME 

TwniTi  aii4*TcMf  Nr»T.  <o.  t. 
•II   IM  jl».     • 


•CAMIIM.  CkOUt 

IIWCDAMet  MTCHtHO 

r044l4L   r4«i.'.    STuO    Ti/^"    |i^tO««C(   ••KMIMi 
Ik  4  t**.!!*!  CaT'<0T4T. 

■II  m  ^iv>    • 


TMC   >«IU<«UT|Ok  tlWIk'   W    !•« 
«l   aOUCUkt*. 
••-•M  MO  -ilt'     • 


lie 


I»i000>^   aCMIM 

TCLVMONI  COUI»i««T 


eteo"iNh  TCL"HO*«  itCk*TS. 

II   MO  ^t«.      1 


le 

IC4C   kO 


Ki— •<kte4Tiaw  »T»T("* 

•tktt^av    TACTtC* 

?IO«*L   C'XtPk   Vl-ifZ   CJ^at'    klxUk'TCx    3414 
If  I  4Nn  rtk.'  DM'ia4i^. 
••••10  ««T  ■<l'>-    ■• 


Slffc'k  cnwk  VUitftO  CJ^*4T  4l«Jk^te«  MwtaaM 

4N)   041 •    lIVTIkRS. 

••-•10  aoa  ■>!'•   I* 


«C0WiM<ie4T|Ok  tTtnn* 

•OQWWUkO    ICOkPUTtktl 

f4«4    u»IOl;»-'0-»ITt    H<l«0fc«»«"4k    C4T4   4>I0 
lOk/IMllxT    4*SI6>1«»TS.    nM    40<. 

••-•II  ««a  Ji«-  >• 


•COMMUkie^TIOk  ITtnnO 
TC(T  MTt 

ClJ4c"IC4lIIA   UffliO    V    COM^JkleiTO^S 
L4W4CM    'OHlHOi.     'ONkOkl    'l>'     «'     4«l/r»»~<4. 
•  II   MT  ''K-      i 


»  Mi««Ml«4k  i»aiioiC'»  r*  rw  roawokuitOk 
comtiom$  e»  4  •4TH(ii4fic&  noi^k  or 
ei«i«Tt««*rv. 

•••OM  001  at«.    !• 


CimiH(MT«L  0«TA 

rr»t'T  o»  ik^ukjTu*  a<  tmi  »LtcT»u»k  «e»i*- 

TIVITT    INCkraU   OUkf*  ek>«^T»'-»  C»   r4kttl\f<   4t 

TO   OitM'tS   '. 

••-•10   «•*  .ilO-    ** 


•CMXUkietTIOk   TMIMT 

MJktIMTM  TMktMIOOfOk 

(OWWIC^IIb**   Tnagu^   'UXOOx  ■«lkT|a>T«   NEOU. 
••••10  to*  JH'      ■ 


i 


«<ei^kie4Ttok  T>«i«T 

•TlCt 

flOoak  CUcTfOk  »»   e9«k(>    W4TIM. 

f  ikn«i*«. 

••-•II  tn  ji».    • 

•COMM^ie^TIOM   Tl«NIV 
•l« 


•cokTiMa^i  MccMNirt 


V(yy|T»-o«,..|fi»T  xkfxaekci 
»*>*  »U  j|#.  to 


■t>«'Xl>T4l|'««    4kJ    .■I4krtlt    '■V    kl«k4kt< 

»4«T  ivi  ■4Tt»t*  t4*oN<.<irt  'oa  »Mt 

~l»i«'T4IIOfc    "»     »l««.t.*, 

•II  atl  jU.     • 


M4T  T«4NVra 

rkSi-ctaiM  jBUMiak  ikCkCciir  akTiCktai. 
••-•I*  •»•  jt».     « 

•ce>»a(Miakf  rkoo 

•TWMtl 

K4IT(«|Mi,  «r  •t4«   CJ«>at»*IOk4«.    MVCS  at 
4  »M«aTe*k  M^Tackf. 

*o-*io  ta*  jh.  h 


•COiVTW  •'•TTtkfkt 
•MLVSIf 

•OaisTwi  V    rktCTao.!   I.,  %tK10ii   »i,«l   TCCHxI 
C4k  ac»».i  roM^OM  «C4iTC4ia«  .>akTtit. 

•"^Il    —  Jl».    J4 


trnmntM 

•kM.V«t« 

r4T4io«  «»  wrMbnt  j»  THi  siajeTu«i»t  or  oara 
I*  4  cu>*uTra. 
a^^«IO  kao  j|».  M 


IVMfll   I 


Ml 


aCBUr 

ai«M  atacaat 


ooM-cn. 


»  rm  «i«tic 


V*  'arvuiK'  o»  ,,«.|«  aOuKoaitf  c«  T*c  "Ik" 

TtkacaaTuac   iTarNSiH  0(   ak^lh^. 

*»-kio  «ao  jiK.  ti 


I  •katnic  tcTMQo.  rw  ta^tri 
Ciacijiia. 

•»  jiv.     • 


IN*  kwkklNt^a 


•COMtMki  PaWkl 
MUMN  |koianaia« 

.«,'!?•"  "  »»>^«"»  «k  r.«  Ti«e  atouikw  to 

keC4Tt     tao    atir***)    TJ    TMC    C.kCki>-rt    or    4    L4M0( 

CQkTact  aai^L.  ^^^ 

»»-«»|»  •••  -l».  ta 

•caaTMk  l*iTtNO 
atceofti 

!k*jt1|fc4T10»  0«  a«,;kkIM    I^  T^  Okftaac  eok- 
IkOl    M    Ll>«4»   •^TI^i<HittIOk*l    STtTrM. 

»»-••♦  »*a  ju.  ti 


<ca«T«0L 

•Ta«vii 


•t»tims 

•tC   •IK  C< 


tT(! 
kOkTMl 
iO  >4I 
II 


KOkPunM 

OI^MOOli 


4*c«ir  41*  cokka.«  eoNTavi  tvinn  i«»«kii 

i*J. 

»••  Jtt.  ■• 

!i>fi«'«ok  (^  ot.eiSiO'4  »»»i4"»  oT  c«k*um». 

••■•Ifl  M»  Jl».  K 


*aTi«* 


rT«t»«Tics  ta  T>«  .Ljaiei  .aak-i  CJ-aurta 
uiir  To  3t4akoa*  oiitaaCi  g»  T^  kia«eu«  trtTiai 

T»44ik4T|0a    or    auSkUN    kt44a4rt>    4aTICL'. 

»*-«l>  •••  j|».   It 

acowwna* 

■icaeotM  racaufkCT 

fkCCTkOk   »ri»-  CCMO   •>C4>i4kC4. 

••-•II  tta  ji«.    • 


•eo"r«Ti«» 


acerrta    I 


CkTtca 


'4a»INb  or    r 
loor  o(*a(t«  c 
"  aier*T« 


jH.    I? 


'SSSi 


>iao  icai»VTi>ai 

ro«"'Te»  l*.*TaucT|o,s  »o«  LiMkaTu  TckaMUT 
D4rt  MMcaaTiok  racaiu^. 

•II  ••t  j|«.   M 


KOMTUVCM 
tlWLaTIOM 

ro'kMiTCa  •IMiAiioH  IT  kIkSkairT. 
••••II    »t«  Jl,,    10 


<ekniTt*t 


4  T4<T  OM  •w«cT|ON»  ar  THc  i>Ti*aai  aa^ira 
uur  la  T»%  *A%  oaii«   ^ciaxitM  or  nm  *jtv>tur 

••-•II  aao  Jl,.     » 

rota-iTta  4lu»o  gt*twT|ik  »T.»tk  »••  •« 
*•/««»-»•  iik.4i  KiMaa. 

••-•11    •••  JU.      • 

•cenrwnaa 

tUBkMlkta 

i4wt>i4oi  n,b«w4Mi|i».  rv  uw  la  »urx44|.^t. 
••-•10  Ota  wi».  10 

•ceanckMTtak 


eorrca  et 

•kTirti^onMHiiii 

1.11}"  J"*""    "  >■"•   •«•»»«•'-•«■  ro.J»a  lao 

•I«    ft  JlK,     }} 


'«4'«8rk»etatc  ••«  ckceiaid  Hi.4tu<«-««Tt 

CueiljOOrro  atTH  cXkt. 
•Ill**  -K.   M 


T«t  i»jkLic»T»ok  er  ^a3i4.<o»*Ck4Tio«  nco- 
SiSi'^J?'  "•"*•*  »''^«"*  «««T4.     Trc.-.iC4c 
••-•I*  kp  j|».     a 

aC«MKk4TlUl   TteMllOUIt 

■4010  ikTtartaticc 

''uo>  -»  cc«»CL4Ta«  «(44yie«  usia* 
kOk.$T.T|ni,4a«   •tOMwt. 
••-•II   »♦♦  j!».     • 

•CMWUToil 

•••to  siMU-B 


►€41   Ta4Mirta  stuius  w  oaw>«l»r  CwSVatalin 
4>«  TMix^ua  i.v4roa4Tin<, 
••-•10  «••  Jl,.   to 


•COkTaiMcai 

rokTiTMTktHr  rkatTiet 

rt»4(.or»»at  "»  ti.45fic  i'4C>i-i  cOkT.nt«l  »c 
ll»  ■«•  aoeaaT  k'tMCMCN  44«n|T|><«. 
••-•I*  ••»  jU.  la 

KOkUatMTlOk 
ktTK.* 

lNVI.<Tli.4TIO«     0»     IHt    rc4tlaitlTT    Of     «•« 

4tkra4rT.eii    aatk'klk  .rsnt  t^  orfa4itjat4k 

»oa  "ti.k  c»<kT4-ik4kt$.     w*n>.  •«•'■•«• 

•II  •••  Jl,.     • 


fV4t' 

COaaotr 
••-•II  I 


•ca^tuiao 
toiks 

fLOi* 
rik4|,   ar 
•II    I 


•c*ctr 

■tTAkkOOaMMT 
1 
KT4t.l. 


»  co*»tL4Taa  (ciayion  utikc 


iTuu'    a»  co«atL4T9a  (ciavl 
aOK.$T.   io^aaT  «ttk4i.S. 
••-•II    !<•  jU.      • 

KWMOtlOk    »MiaiTtOM 

Ma*lk*  ^jor* 


•^-    l>«U'T|bk  Of    'Ojaik^   OUOTt. 

Jl,.  >l 


|ft  lf»rcTS  rajM    MCk(>a   C4rkC*l3k»l 
Jl«.  to 


•CkiMikOkOor 

Ti«iiarT 

•Vkitk  Hrkit>«  (OaSjkrtriok  Ha»ict  »jaT 

r:-j;'  rsj"".**'*'  "^  » ■**•"  •»  ^e  i  «•  »ti 

riatT  i»i«T.n4kT|4k  K««iM|k«  t^o«a4M  fikor 

STuDT. 

••-•It  •••  jU.  it 

aCOTOOCHICl 

TK— ooTkamct 

k0Nc'<>atMS4«cc  k4k  waTjra4raiii6  or  niragack  tM 
•••««  4»t0t<atD  "a  ceaOkkSlaS  Lavtat  o»   •aTia 

varea. 

••*»•  »«•  JiV.   I» 

•CWraTK.  NBCOCOS 
OLAtO  tt^U 

r$T»»LiiMi«*  e4rt«uiTT  to  r*oourt  .^ecitisk 
caTST4i.  i^iT*  i»  tht  Nk-ar/u  Ck'ts  rar»T4t  MOkOCa. 

••-•II    1*0  JIV.       I 

•«»r»T4t   k4TT|ett 

•ixort 

4T0aTC  nOTliA  nugr  Oa  rtlfc^lM  or  irttea. 

••-•to  aoa  JIV.  IT 

•cartTtc  k4TTiett 
•kourt  ikaT>«M«Tieai 

••«>^  T^OTT  Tatin^kT  gr  t^rcTkOk  ••act  Ik 

014coai,    L4TTICI, 

••-•10  (U  Jl,.   to 

aCkTOTtC  k4TT|M( 

"Oatkl  (tlHUktTtOHOI 

•ta"»»tNT4T|»>.,  or  4  e«T»T4U.I"«  aOkT«(a  OT  4 
L'TTICt  »00»L  1-  •"ICM  OWCLal'-X.  la  IHt 

o»irNT,T,o^  or  (VTir  4aes  jr  c"T»i4Lklt»t  it 
af»«cu^.TtD  aT  •itioaiH  »  "os^taki  oai'^TtTiaii 
oiarcTi-a$  To  k.TTin  ctkL».  i  ■«  •  i— 

••-•II  ta«  ji,.  t> 

•e*»»T»c  OlClkUITOk* 

MftMiaooaS 

evt»yi  c*TSUk  (<lclu.4Tda  ciacuiTt  »tuc»i 
•U«»Tf«LT  arfT.   <|0.   J I    MSIM  Faxtnoki   «0k 

ritact  '>»elkk4I'^al  la  imc  o.«  i"  to-«c 
•II  ti*  ji,.     t 


KOTBTtt.  arcTintRi 

tntRowtucToa  orvictt 

"I*"   CWiaiM    4N0   •^l-M    «UkT4.r    tIklOM 

TaokLtj  accT|Fi»«t. 

••••II  »••  Jl,.   * 


•carfTtc* 
tWIUTiOk 

Tia^»a4H*i   t<catKlC<t  ur  WOKI  H4H«)aie 
•ri#k4ifOk  Ik  iaiOk*cr«  tukrH4Tc  laakaurtn  or 
4  atjOT  i.4lt.a. 

•II   t^O  Jl,.   M 


•cartTict 
arik 

'•■**»  kfaik*  ••«  a4vc  rukcltok  ik  ct«T4tk 
c«T»Tak«. 
••^i*  •»»  jiv.  ts 


•CVTT|««   TBOCt 

rko***ir>iko  iee>*uTckti 

Test  44V  tV4ia4ttok  or  acM4,tLlT4T|a-i  4aD 
•tTaariTTlkS  4  "ootk  *,.*  <ictM«v  ^^  y^ef 
aikklkb  H4CM|Mt  roa  auvaicak  t'^^TkOk  artTta* 
ariaatjoii. 

•10  atl  ji«.  M 


K«aaaicTiei 

WTkOMa* 

lNV4a|4<.Tt    |»  eOkTI*»Oyl»  Mw  OltCktr* 
kaairx^s. 
••••II   'OO  j|».     0 

•CToaaKTiet 

•CiniTtric  •(K4kCH 

fTat»atiics  'M  ixt  kkiaiei  i/aak-i  cuarurra 
u»t.r  To  nutaokr  0lX4*(t  iir  T,*  a(ai>cu«  srtttni 
Tka4»k4T|0a  or  ■u«ki4k  kc««rtrca  •«TiCk*. 
-^11  •••  Jl*.   ■• 


•cmkeaie4k  ooout 


•II 


--._^j____,>*r  or  jij*C4»l0k  "•aufafj  4u,oti 

4k0    It»      I^L^tlvN    Tfc   ckkF*    aCtl'T*.^,,       l|CTa««4, 

4k.w*ia4  ^i44.u>'i>aja  Klxh. 

j|».    IT 


■■• 


■Cvt^X^kOa   twtruuk   aCTMOwt  rga  taOaO-Okll' 

•OTfaSu^ie   »kO»    TMIMT. 

••••10  •ta  Jl,.    « 


en.- 


■tCM, 


ttt 

IC   M«IS 

TIC  WW tia««ct». 


•*>n« 


ION 


»TIM 


ear*  *t«  rrMMic  c»«*w« 


T*  rtaMvc*  ■•  •am 


in 

•Mr   tT«Tt«««.      'TWlt**!*    »    NUk^ll^-SXtNOCO 

IMTACTIC   P^T»i»*». 

••i«ii  •rr  ji«.  I* 


«•-•>•  MT 


ji».  t» 


•n 


»«CC'SI««  r*TrCi«i  lUlll**   Tt.MNIHuCS  »» 
•VICMIC*. 


r*T«.M  w  >#TMan»  j»  ft*  ti«ucTuai4i  w  mi4 
IM  *  coiwwTra. 


MI»UtW   W«)Ttlf   »4e   LAMMaTOaT   CVal.JtTI«l>  w 

l*muc*t«>  (rr*cTk  or  e<i^i*«j  CH«iiio<r^«r<  m 
•  »«•«•««  r«*M*oiTicii. 
I*^M  M*  Jl<«   SO 


i«*T«  HMCtMIM  •WTm 


li^a««(0  Ml*  nwctxtoai  ri«H.  «m>  'Oa 
ounuTtN  Tt«  f>va*ac^  menu  «mo  «  cijaoiMrtk 

W  Mlv*  *  rMW  pwiCM. 
Wi«ll    III  wW.    M 


•irt  u.iMi««»e  »i«  tfxic  »i-w«»*iiio- 

Ct.    turrtm*   J0   OILITM'<CM*aK*«C   'ITh 

>iii«».     til  »«.>'a(«ro  aio  •itm 
(I'M*  •«  t  C4— ei"M  •«€>.< t. 

•M  IM  wl«*     • 


■Om   >MWICk|Mk  •CCMaMIIM*    ■•  •QOT-C&aiTtMtO 
<»i«ll   IM  Jl«<   IT 


ariM 


accovcRT  or  ncnets  r3u.»«l«<>  otro»>MTii^  v 

Hl«»>  aw* ITT   CMt'lU"  *T   T*   JCVk**  ■. 

«a-«M  «M  .11  ••  »> 


nwi^'IMTIOM  0*    TMi    SlkTMIVTIOM   C^    rnrtlSH 
Ik  IkOTCMCO  r«M»niucT|e4   (ct<«I*il*. 
*»-«IO  «M  .jIt.  1» 


■MaMTiaa 
tut» 

tmC   «•««•  »«<r<LIMk  Md^aTIk*  W   Mu«4( 
Marts  V  •''vfk  aeviN*  l*<i>mt>.<. 
a»rti«  «••  j|«.  M 

i»ice«MT* 

MkW  aeeacT  mmpcluots 

rrrc'Ti««t«k<  w  4  jCiicc«T>-«f.*Tt«<  iku, 
>ii  m  Ji«.  10 


«0>%  cenatkM  tiw  n«e»««CTI>ri  ga  ort  Cirrw 
llOk  tA>t*|««rl<. 

•to  (IT  j|«.   M 


■WTUI|M.t 

n«  'nv\w  oivuxijt  eoiF'icuin  it  >e»>iMi 
»ie  1*0  JtT>  ts 


1C— 1— TUB  aracTiOMa 

c«i«,tTia»*  uMxa  MiCM  *i>«x*Tict  V 
ou'usi'xi  0*  >i*«T|c»  J*  CHiau'L  arxrija 
M«r«Mi«*Ti..     i^tStywniKrt  i»  „»oao<«tn  «to» 
arcemxiTinti  1^  c>T4L'tic  sua«>ef»  kS  « 
naiTTia^  «r  roiai.  «*»  intcsMiMi. 

ait  aTi  ^K.  M 


OIU 

n«u»cTtcu.  iMvttTl^rij^  of  ilk  oa^t- 

iTar«Ki>^  Tiaoi'ii  4  vacuum  Taj^. 

WMITM.  co«»uTtao 


Oioika  •»•«  *•»>  si*lL«  ouiit  Kiiit  roa««rio«  »a^ 
WacTioi^  «»  eMO"o«it.n.ew*Ma«««  atii-  \-*vm%  o* 


T«4»«vtaM  wHwtTie  ixt  aaviT  On  •»   «4l»0- 
Tao»ie  "i«i.'c'i«Te  >».»oi  »l«4i.  «»rr, 
•ti  tta  JIT.    a 


etai 


»*«»ac<«»T  coiTaA.  .T*fi<«S  •^  0(C|*I»  MaaiNt 
MUMC*    COii^aw    tTSTC'tf. 

i»i«M  oiT  jiT.  n 


atT«.ow*>T  >»  aa  ft>c«ari«H>i.  iM«aoa«caT 
•TOTin. 
a*-ai«  art  i<i«.  w 


tOMM  aaaiM 
MTiVlaTtCM.  aOMLO 

«^l«ak  a«iirit»  rON  *  CkaSa  or  W«mch  aw 
CvaiuaTtaa  aaOMcao. 
aViiOM  a«a  jK.  *• 


•MCMMa  aaaiao 

nKltaoT  (MamraTi** 


onTaOL  44}  «aiu«Ci«NT  ^eUlOk 
jiT.  la 


rcil«<  ••«  T'tTiMi  ^  *  LaowaarewT  •nioaoann 
aoon.  o«  aa  \*»»t,i>%.'0  «.^c'*o«f  i»a  rna  atrnxi't^. 
•II  Toa  jk.  js 


roMT'OL  aebTii*  er   imc  *iMUk*T(u  I4^UT 
aaaaaa*TieN  STk^a  ria  t>4(  4u0n'<iTte  k* 
tkviaoN-toi  4t  -fim.  »»4  4«)  etc   itiaWi. 
ao-ai0  a««  jIt.  w 


••itiTtt  coounao 

nancaaTic* 

roOtAaa  aMilMCTIc  «0>^mT|Ii,  TU'OI'UCI. 
NOM  asa  JIT.  TO 


a*»iiTuM  naouuTioa 

TtC>^lfl«r»  *«o   lOwliMIC*!   Oi.'LO^O  '9a  lIOhT 
■0lM«.4iTnN  rCTtrtioN.     i«T(aiii  '^ihUhi^  atPgaT 
ae.  •• 
M-aiO  too  JIT.  n 


••lOITtL   CMPWTIM 

aaoaaawiwa  ico>w/Tt«oi 

Tatt  riiLO  c'''<vi>>lj«  4JuTi.«i  a  ttwaiutlM 
FOa  cOftVtaitNC  •iN*aT  c>JCj  li»'*"»'l&.  'tM^at'Tas 
0»  •  T«»f  fiiLu  roa«iaTtT3  oar*  "«  C0"1"X  <>«c<>aa( 
Te  aiM'T. 
••-aio  TM  j|».   M 


OCSNM 


iH«aBi4i>T»  IM  ceHTi«MiM  aKi  oiseacit 
iro*."!. 
11  TOO  jIT.     a 


M  OTI 


■IU.IWTIO  aaTCO 

•'ICa'-atT*  ttaxloaOTaf   l«rUWiatMC(  a>/>vN^TlOM 

TtOaH**    u«tO    »0   OTTtwO»   «   H|.,u|,T    MkktriT* 

at<a«a  wTia  To*  coMrac.T  vwaci*. 

) 

M-aiO  OTO  jiT.    a 


••tOITai.   CMWTtM 
■IHULaTIOH 

rrFi'TiTaack*  Of  Ti^  ■•>«?(  c*aLa  atrHx  at  a 
OiatLaTioM  nct^iauf  Tj  at  mMw  ■■?••  *  iiatTak 
conauTta. 
a»i«lo  too  jiT.  IS 


FVCtTHak   WatMIt   kT«T(4   SllkAtTIOM  FkCKIlT 

aa«  ackiTro  ataFaacM  e<  ■•#ooa.Tia»i^kjr:(SkiM 
at*  occ'sloM-ka'fiia  Ta.«s. 

ill    «S«  JiT.    M 


TtOTt 

M«a«  aiaaoi>«a«iCt  i^aauMiC^T  or  tcwucbfiai. 
■ClsiOM-<%i*lNa  Tasas. 
•-•II  lOT  jIt.  la 


tOIOM  oaoiNO 
tlMLATtOM 

*|iW.aT|oa  t«  oaeiSiOT  stst^-s  «t  cj^AiK"*. 

I»«M  M*  JIT.    SO 


RIOMN  aiOlOO 

TUT  WTMOM 

iMt  acVaTIOkTMia  oa  a«)«L(a-«OL»|N(  stTkCa 
TO  tmc  laeix*  ciN^osiTioa  ja  T^«rs. 
ail  «Tt  jt«.  n 


ei*M 


•OTTieTOM 

STaTitTieat.  akatTSl* 

aca»>mMaci  x»  IX  alaKO  s«iiaac  \Jm  oCTtCTwa 
|k  TMC  >aSi.><(  «»  siiMak. 

•  II    tM  jIT.      0 


••101  Tac   tTST«i« 

loTcotUTte  eiocuiTt 

iNTftaairo  cacwIT  iMiJCaSSI  .a  TkCM^fMCk. 
aaaiiriras.  lm'c  CIRCjITI.   Ta.''S«trtl>''iSi   th|i| 

Tit*"  T|>->«aiaulk. 

ae-aii  TM  JiT.    a 


••1 


coTtrai.  uiTTiect 

•aOb*  Tt^OBT  raaai^vr  ga  utctkOn  atTDk  lk 
DiaaoNo  kaTTict, 

•10  aia  jiT.  IS 


••ION* 

IMMlllMIC  CMUtiati 

•ooi'ie*  OF  «aMS  I.  c>*raowiCO  aMiw^rs  tmi 
LOT  TiM^a.njat  eCSIJ"  SIXiC.  w'lih  a»    1  »n>>kaTco 
TUk«sti~  CnlTTia. 
ae-aii  IT*  jiT.  t* 


••ItUtTOir  PILM 
MVOM  MOOIKTItS 

FalL««C  •«CM.>iki«  «T  Sgoaav'S  ako  ikTtaractT 

•«T»L  FILk  •«•  •  TmIT  »!».<  iifw'eTaie. 
aa-aio  *•»  ji».  ts 


••IMS*    IVBICflWurTWI 

MiTCMiMO  cioeuiTt 

»lTw«o  OF  aa»>TlcT|iij  4  kUai>.>«T(aor«kf  aa- 
etl«ca  aaon  aak«i.Tkts  JualaS  F^sCo  aa   «a^ica« 
TIOM. 

aMoii  m  jIt.    a 


UCtiOl*  OK  xfcisio.  r-«oaTi     atia«.a>a4Tioa  ua 
l>«tviuiiaL  FOtFrackec*.   T^rncaaTicM.  aaiaaaMaii^ 
•aar  Tt^oor,  uin.MT  a«  4|S«.  >to  tiaiisTicM, 
OCCIOIot  aaaih«. 
*»«I0  TM  jiT.    IS 


••MUCTOIr 


CKTIM 


rCULOniral    <«    a  NCI>*JI  FO*  arFIKit.TlNi.   4 
••««C    oF    TaFCS  aT   4H   I.^C^'CCT  "ICkTeTalr   »La*. 

a»i«io  OM  jiT.  IS 


•u 


sit 


4  afTMOki  FOa  TM(  cOwL4CriOk  "F  sai*!   aku   Mfc 
ahatTSi*  ifc  i>«  aOkivc  aoJcT. 
t*-«M  aM  JiT.   la 


••lMa«* 

■encwLe  MMwuai.  •totw 


STUBlfS  riF  MltTg^aaMOtiS  0>  Th(    ISIwWa  OF 


•~«S"e 


III   MI 


••im^T  tTsnaa 

C«TI«at  MT  TUM* 


JiT.  la 


ecLkt 

HToa''Of«MOaTae«  Mt4a«r  CaT»4Tti«lara|ab 
JHOaii   ruet  e«U  FMOW^ai  Flka^  acFT. 
0-»O  OM  JI».      T 


on-  BLB 

JTie  oaTtt 

OlAM*  aMroiCS 

aaOMTtO"  Fa^n  aM  Ci^cniOMa..McT|c  SjMcc  Ik  4 
H4LF-s»ict  PF  c'<i'«r»Siai.(  •v.a*«4-tui<F4e(  aaTtk. 

«»-OI0  OTT  jl«.    t\ 


••UjToie 


MOeUCTlOa 


THIN  e4TM0M    MT    ruaC    KSIOk. 

^10  010  ju.    a 


UTIM 

IC 


:  iwviaTi'ia 

FULIT«*ttO   T.««nM.^«CaOT  v«^iatlU<.   SrSTlHS         **^»»   »^ 
521,'^"'  •?**'  i'<a"c04t.  ciau.  4*'l"aL  twsi.  M 


m  t<rarkT|kaT|ek  oa  akaaiia  ..icc>ao»M«ric 
•aUUTItW    IMTtkaCTIOMl    FITaL   R^ar. 
""  JIT.    ts 


oitsociaTiok  OF  aokfNiraonti'Ti.caitoiks^. 
T«iatTRnHrr>ntc4MlWk  sii»0CUT|0M  la 

aMOUS    SOkUTlOk. 

•10  tn  wiT.    • 


••ISTMCC-MiaaUIIM  commcnt 
MOMJITMIt 

()|«T4Net   RCa«UMtNt«r    CtjIFT^kT   OaTt   acOuTTION 

TO  acsoLTC  T«t  •Nii«uirT.4(t0LwT|0N  aavtcrn. 

^^•0  tOI  Jly.    M 


MbCL  i^alk*  at  auct 

4*«ll   SM  jl».      T 


•Ckaevoic  aoM*  aoMULTioa 


.-_—'»— --.-..rTIM.    aOttrlM.    CLMTRiC 
*M«*t-«  am  ta«ci  a'S'i.lCarifr.. 
J«*ll    SOI  JIT.      T 

•CUtfOICaL   WTMWt 

MTOli  akOCMa 

^»v"»-f»l«  OF  Tai>.rt<M|<ui.  CvMacT-ciOnc  act. 
aMai  »i»iM«  pirvtarvT  FiMaaao  /«  acv&«M! 


VtOlaTIOM   OF   TI»COU«   out  aiTM  FaOUjC 
IM  j|«.   SI 


T*44tM|<tl0k    Fu.<TieTS. 

M*«IO  IM  JW.      • 


•cut  <0MiaiinT»T 
■le  c 


caTacTTir  ofoarMlilaT  OF  fnnnacSfiToc  %M> 
SKU^-T^'I"*  •^  caratTTK  MToaowkatiOM  of 
■10  OTT  j|«.      4 


[Tie  oaTtO 

MaTTcaiM 

MMaieac  acauLit  Fja  kJa-F.rouikCY  scatTta- 
|4*  OT  nxiatic  cTt.l«i><.at  4<to  (•OkaTco  «c«i^u.ir. 

TIC  MHiTuaakClk. 

ao^io  sn  jiT.    0 


aaCK<eaTTta  "f  lUeiaaTaSMtic  aavt*  anga  a 
FLasna. 
M-Oi*  Ml  jIT.      • 

aOKTOOiHIHIfM 

oancnaTieat.  aMcTtio 

soLuTiOk  to  •aaaru.'S  cJUaTiiNn  fw  clTCaO 
aroia. 
ao-iio  otT  jiT.  ts 

atUCTOM  RiaM 
CLCCTMH  OWO 

»«l»»   Inaoai   in  C«e*tC>^l(kr  0CVIC4.t. 
M-aiO  OM  jIT.     0 


FoafatllMS  TRaaaiCaOILITT  ^  mils  f«oi« 
acaiak  aHOTxcaaaMS. 
**-*IO  til  j|«.   u 

•••asiM  laaCHlM  fwcCMIMI 
ukToasMic  RaeuTiM 

TmC  aaPklCaiiM  OF  ji.r«at«Ht''t  To  aiac 
IlkO. 

>u  MO  jt».  aa 


•CkC«iMe>«a 

•«i/T|«M 


•CUCTOM  OCMITT 

•catuwactrr 


4  OTMaaif  ak«Man(i^  a^aacTH  fm  Imc  Mil 
"•  aU.'<CaTtOk   «F    aCaajNS   fO   T«ao(TS. 
a»-«M  MT  ji,.   M 


eHiM?k'2il*e'i!IaF't  7i*?ii2^tl:l2:,  '"*•  "*■*"  '"»"•  '"^^•Tus  u  T*  at.rc  OF  fc».,o. 

F*^  aarta  To  htus  »0^»c«rs.  aB.«»o  MT  j|,.   }» 

aoMio  OTi  ji»,    , 

FiakURCi^kT  na  tUCraST  0(k«>TT  in  uleacT 
•CUCHOMS  tw«ausi  oak's.  ^^ 

CarCroTO  «»-«il  aM  jw.  » 

t-Jii!I^.''»S«'^!T***'  '""*  "'/"■"^OC-TX   4kC        aCkCCTMN  BiaraaCTIM   tMU.TSM 

MHio  an  ji,.    , 


ikvt«T!fc.Tio.i  OF  srajcruRi.  rm.  dt^.ics  » 

"0LTC1A.'»  a»  CLFCTRON   jIFFatcTin^i    F|»»i.    i^ar. 

ao-aio  ooT  jf,,,  ^5 


ad  tLCeraicaL  akakO.  of  T(«  wunak  (.a. 
-on  SM  ji».  so 


%i«t<Tik4Tiu^  OF  4  .ir-«iu«.4t|.vi.a  c^taiiM 
ec*Ji  Tl'N  4  Ncfc«aut»JS  ettc'ao»»rc  »T»r.<  4i« 
•"•••"•S  T^c*'TiC4c  <.Nf4<T  OF   tau  aarr  tsjuat 
'MrOwHo  a««  ^.t  oaiN  ei*euit  fcu.  T«t.Taac. 

T»o  or?  jt».    1 


aCUCTMH  OUM 
MIK   IRaOIOt 


-^•0  OM  jf,.      0  " 


M1l«nRT|C«L   RMCTOIS 

OFTi-41.  a4TH<  oa  cai'lTak  aCiunutaTfwk  nann 
T»«   alkf-lf)    TIMF   OOJCCflTC.  ^^ 

••-••0  SOS  ji,.   so 


'ICO 


TRaaSkaTIOk  «f  fORCIOm  RCtCaacMi   a  ^a 
SCIFNTIFIC   rCfclFR    Ik  ThC    J»M. 
-   RIO  OM  JIF.    10 


I  aaTKOIact 

»Sk  TRakSFia  Ik  aoNOos  sat  rirautuk  tue- 
rsi      T»*  (Frcci  ON  aasa  taa^jFta  ra  aona 

Tr*VOtlTT   4t(>   fONtTRKTIM. 
4*^10   TM  j|«.      T 


iMTllLTTIC  ecu.t 


•CLaOTK  scaTmiM 


MTTCRIFt 

M»  '4T««oi-.i«oe  cjufus  u*tN«  NOkaijcout 

CL*  '  ROCTTC. 

>|l   SM  j|«.      T 


l«T(8«cTI0k  aa  cuerao^Mvite  aan*  altH 
a  ^jitM. 

•II    OTI  j\4.    ts 


•CkaOTK  MaTTWIM 
riOM 

aiOk-aauTok  fvasTie  sc4rTCR|H«. 

«**0|0  OM  jIT.    to 


•cuen  I  wMrrtc  fklm 


•CkatTK  KaTTtOlM 


seaTTCRiHt  cr  Fvaac  eo'WicsaioMc  aaTCS  «t 
4  tFi«afcat.  WtTaCkF. 
••^lO  tM  wIT.  M 

•CLaCTIC    leaTTCRIM 

MM  ToaaMIMIM 

t«kOr|TT.O«a»ICkT   0..a(TjCnCa   M   T»«l   ■{•VTIt 

C4%aoT  na  a  cei>T|«Mfi. 
~  oil  (M  j|«.  n 


•CkCCTOIC 

c: 


^  j»a^  ottcaiatioN  oa  cUcl*onao>«iie  Flcui 
•Mil   OOJ  ^|».      * 

«mcTA<iaii»Tlc  aavc  ovuuTlOM 
•lOftTRiet 

^  aM'TCaTt^iOMtTic  I  Ml  aavt.«  Ok  a»  4<i»o. 

'•o«(it  niC(.FcThie  tt.ao<  Fiaak  «»aT. 
»«Mli   tM  jW.      0 


«tHCTM>iasi«TIC   aaM  RVlCCTIOHO 
CMCilarMTaL  OaTa 

»r|a>»  OF  lcai*sai«au   i«>«atk.4«nic«. 

TI^OOJ  jtT.      0 

•cuctonmwtic  m«c> 

LM  rOCOUMtT 

iMiri    Ik*  irF((,T,vt.,t«  a,  eoK/'e'iTc  ^aS*  a» 

LOa  .  iQ   Ik|'«n4»i4ir  F,f)Ai«U<. 

-  •ii  OM  ji«.  n 


•CLCCTRM  TUKS 
OSCnxaTOM 

CUaaTi  cavSTtt  0»ciU.4Tja  CiaeUfTS  aTjori 
ouaartacT  araT.  «o.  ti  ocSion  H-xcrMU  fw 
Ficact  >iKiLLti'>at  t«  rHc  j.t  i"  ao-"c 

••-•li  tia  ai,.    0 

•OkCCTROMIf   COUlaWNT 

ecMMie  MaTTCiaLt 

rt»iL0awkt  <^  kaauraciJRlk*  aRoc(»«ci  ,«« 
HikK  awiTY  ctk^TROkie  ec«aait*. 
••^M  Ml  j|».    a 

•CUCTRMie  couia«r«T 

IITnaaTCO  CIRCUITO 

IkTiaaairo  ctRcuM  .Mijcatti^a  iirtAirjct. 
aar^lFi'Rt.  uCfcfC  CIRCjITt.   Ta.>«i(rci,aa^   thin 

FILF    Tt'riklOUth. 

••^11    TM  rf|».      0 

acucTROHic  couiaanr 
kiac  CaacetaMCT 

^^JJH-StO"  OF  CU.CTRJNIC  Cau,a.«kT  l,Ft  FH- 
OICTIJ.  lTur»l  nukaTCRkT  aM!>Mt..*t  nFFT.  «0.  •. 
"""•lO  aM  Jly.     a 


a»4t«o  coNFvTca  aR».a4<a  cfffctivC  in  tiT 

OFSTRiFTtok  OF  »nC  aaT  aalMt  OF  aaoto  atvct 
FOoaaOa'INk  TMi/<uOM  tHk  CMTmi^  IOMrsFH>RC. 
4»-OI0   tM  J|«.      0 


•CUCTCltOVTIC  oawi 


liV4ei><»  •*  (UCiRo^iaKiic  oaM.  alrx 
a  au  IM. 

>ll   OTI  j|».  «» 


acuCTRONir  COUIFMVWT 
TCST  COUIFTVWr 


•»«.f»ST$Ti».  Titi  co^ia^ar. 
110  aoi  ji»,   ,2 


•CklCTRMlr  COUIFHFWT 
TCST8 

,tJ^  "'if's  »•  haiM.  aaMiattPN  on  cwkauiFR 
ciaruii  e4*"i  4~>  4Stoci4to  r^iianFRt. 
«D-aio  SM  ^w.    a 

•CUCTOOMIt   RCLRTt 
TRaktlSTOM 

Taafc«L4Tlok  <♦  wjtsta/i  aart'<T  wk  Ciacraokic 

RftJTS     "ttka    TM.NSt«T»,    miof,   elMCKIIS. 
•"-••I    TOI  j|y,      a 


y 


ILK-  TOO 


mucoMucTaa  ervicn 


(•-•M  Ml  Jl«.   M 


CM.   m^.t    rot*^V)    lC«>tC4|>«   ."tLVllS. 


natt 

»IM   tlTIMMIlMTM 

•II   ««•  Jt».    10 


•»iat» 


en.i«*teii.  ■wics 

TIC  MSTuMKIk. 


•MtMTCMNIWIM.  MM> 

•laktoaoa^t-T  OM  cjiT<««Tt<<"csi*iM  MfjCtac"* 
I*  «!•  Jt».    a 


IT* 

rLCc''*«>  tii%*tv  ei»i«iMrio>.  m  »  morautf 
i«ie  cvinn  a«iu»>  •w****. 


•iJMnl^v   »(*«I1   <W.    •*  OM   «'<I.I0   »T*T( 
PMTIIC*    MO   MOLrCVK.**    rMUMT. 


nCIMT   MWItC'S   Ml  C«*l<«. 
-•M  «M  .iKl-  to 


Mtcasv  coMvcKtiOM 

TMCMioNte  eowown— 


•orauoien 

ICAT««tIITM)T   i«TNJ  •   thktva 

ritauSIO*   tKTt  "kOt    ><!    ri^i    INCO   TtKi 

tftfSSn'ilT   («    kXMC    iU»&**Ck'>T   ■'<>«0*.*S  *TO>IMe 
•*   *   »ILOT-»Utl|T    iCtU. 
M-4III  «M  Jl<>   IT 


•CITCMIW 

•nn. 

IHTi*|il   ■iru»Tl    «ltO^Cl»   (tlt«.ISM(^    to 

arc^ioa  TO  .o*k.  rM|c<i»i.it  i^i  h-h  «mo  kmivtoo 

MS   MtoVfN   TO   a'   mXMuUClMLt. 
•  It    IM  Jl«>    IT 


FtlUM    laCCMMICtl 

MTWHtTfCM.   MVelCTIM 

»<Ti*itN  Ftkt^itM  'oa  s»*«r-»*aTs  ifa«Mo 
»»tricTtoi«. 
*e-«ii  TM  ji«.  i> 


Ti«li«4LmT|'«<   0»   ».»T   iLtCI'lm    IIiJ»CT£»» 

l«iif  t  xitecT   I'^iiro  tiiw*!  ■»»ii»T|viri  a»  * 

MIkXT    'OMITIC    "(.AtHkl    txl  ■•Oa'OII.IT*    t*   ■^WTXU. 
ItaTIOk   W   <>CtilW    ■•«•  0«  *  NOI    TMITM.W* 


•^•TIMC    laCCMMICM 
l«T*t.» 


»"U»   n.*»<"»«ll.|TT    rt4*(««Tv>t    «»    IMIIKMIID 
*\MA.t   *H0   L(«l>|r4NTt. 
«»i«M   Itl  Jl«.    !• 


FIMtM   Cinoa    tmirATMW 

T«*l>«PON0Cllt 

MtOC'OWl't  »«<■    |M»T*l.l.l«*   *«/U*<^lla    T««<lk- 
*»i«l«  1M  Jl»*     • 


nuxm  M«aueT» 
curmoM* 

MKf  •CU.-COttMTIII*  W>T(|^|T|  '<*l«,*V*<l')k» 
•UOf  IM  rt«  kIc'lITT  0»  THt  jOn^trOM  lal.t>« 
HIW    IL^ITurt    WICIA*«    J«TM«T|«>1    0*     |M1. 

•I*  tM  Jl«.      i 


«MVtl«T«|C   MIM.T«I« 

ntniCM.  n<4<c  CM»"<(*  *■«  b't'icM.  •(•cTia< 

■tC>«MI«a«  «*    nr    a»  m»j    2    »i<eil|.-n.**t   .7'«0<l> 

Tle»l    u*«Vl*(NTtM.    TMCt'tk    40«   Tma>o«ll»»tH»TI>ie 

4MU.TIM. 

••^11  «M  .«t«.     > 


•n.i«MT 

jm  MMCTtl* 

tmc  oaTumc  'ilOT  mooci.  ro«  rLI«tit 
yaerici'NCT  cyujATiON. 

M-aiO  Mt  Jl«>   M 


TII4>i<(.41l<lk   f*   '0aCl*4   «CM*»CXI      kkLCCrtB 

^,         ■UUI4M  4«iiCLt.*  OM  th..  r4riau,.  Mcvrict  w 
'        WTat*. 

II    •«!  Jl«>    IT 


•n.iaMT  c*HT«ai.  triTin* 
tan* 


tmr 


'Ik.  nvn 


ra>»<>TCk  •iwu.rtit  4.<e  ukaoa.TaaT  ttwLj4itok  v 
larrnucTiok  wccTk  j»  r^t**!**.  CMiarvtoTt  Ok 

4    tT«CH>9    T»4fcV|TTt«. 

a»-(ie  M«  ^K.  M 


i^tTIM    l>CCM4«lctl 

tTtn. 

ni4c«s  r«gr4««Tia«  m  utc-Cirkt  raTl^vic  or 

»IU>    »T»tt. 


r«4kii«Tirai  or  <«c<«4<lC4k.  M»v«  Foa  ■n  4U.> 

>«C»«MI'*t.    •ILI^ON   rx.l^T   CMlTnlX    SVtT^a    FO* 

T»«  r-i^. 

•10  sia  rfl«>     I 


«n,liMT  CONTMt   OTOTtaa 


Mei'*4uT><Mi««MT  e«  i>ciiirHuia>.  Okoor  tjMieou>.« 
TO  ntah.««  4ovi''iti»4rin4  ro  Dt.'t*«iNc  t>«  (atc 
«»  nrrri4wc«Tt  'oHMTi^dti  i«  Mt.'  K4T»  >«tNr<iM.'^ 

4T   M   ort<V*  C*<*TI<M4d(    4W  M-'C*   riTwiVjac    TO 

s  eto«'>  »«■  ••  ••  MM  »  «(■■«• 

M  Jl<>    l» 


(TCMS  CBTtTlC* 

CTfTM.   kATTICt  OKnCTt 

fTVO*   0*    (Tc>*^|T»    |N    litON   •MltarOSl    SUW<4)iT 

iio  MS  w>»>    a 


riL** 


noa 


►«4T 

TaMMfk* 

tTU0l4«    » 

TMI«l.^l(.M 

tv4*(l»4T19«. 

«I0 

«M 

JW. 

0«ri*OIV   C^UtMMlin 


IMTIOM 
IMWIVTIMTIO*  0*   (•••.■&•   «•«   ■■4M   Tli«««»C*S 

!««■  T>^  own**  i<acuni<«o  '■«  i*«ui(NCkl  of  t>«, 

«ell.'^L*llT'-«tr«*n<<*C    •VSfKN*    FIlMIc  ■§' T. 

•10  MS  jw.    a 


P*TS 

MSUTiea  OMMor 

r4CT^*t  iwuCMClvO  »x|j4il^  4Ne  rt.«yOM 
oectiwi>«  l»  ■•■40UTLJ  rtrs, 
4e-«io  001  >ii«>  I* 


laanikiTv  atueira 
kvaii 


IIWC*TIWTIO>'  0*    THi,    FCASItunT    0*    •< 
4iaCtUFT^|L   tM<.r»l»   *T»Ti^  Fw*    Oaf«*ltW*l. 

uai  IN  •itt  *|[L"*     tnMiOot  '«Tvo«  er  «N4«.>t|s 

FPd    NtT«t    C»*11»"I«»«»>T$.        KAOtT. 
4»-«lt   SOO  jH.      T 


C^OIC   CIIT«T4ka 

TCIVCIUTwaK 

TtiiP«*4liaii    X(HMX<eC   OF    It'OMB  M4M«1«ie 
•(IIC*4lt<M    IN    T>|«ltCI«    >UI.FVaTt    |N«4j|tTtn   kf 
4    auOT   (.4K*. 

•II  tao  Jl«>  M 


1»«    «uaF4CI    "t»t»«<t  <*   Ft»O0i«4ai»T  ic 
■FL'UTtON    IN    TTTKllM    |N<>«   t4ll.rT> 

4»ii«ii  tTt  jt*.  n 


TWSTt  0«  N<IOI>  or   ST4nsT|r^  rkl«MT 
CONTML     STSTtM. 

a»4ii  MO  Ji«<    I 


•niOMT  >iNui4T«a» 

itinuLiTioaiai 


T>«    ••4n^*l.    •IlDT  nueCL  F0»   'LltMT 
OFICI'NCT   IV4tU«TI0N. 

-•to  aoo  jin*  u 


•niOMT  tiNukATooa 

OKMTloa 

T««   •i4Tu»4l.   'ILOT  noon.  FOO  rklMiT 
MOFICI'NCT   tV4<.U4T|M. 
40-«IO  OOO  Jl<>    2* 


•^LUIO  DtMHtC 

viacaoiTT 


Ttca 


CKiLL4>tOM  OP  4  PnTktCak  ■w<«M.Ur  •<4«l« 
C4«lTU<   FliLtO    (MM  •    vltCOU*   't.ill", 

4e-«io  eat  jh.    • 


«n.wie  P}jom 
aiiTwMi 

MUM"  vciociTT  Foa  iao*N4a«.  nUtwok* 

FkU*S. 

•II    ••>  JK.    IS 


•^lUio  njem 


Miacw.*a  aatcTsoacoM 
a>i«it  iM  wK.  a» 


(LAtTICirr 

nCVCl.OPHFNT    XF   Fl|«^>  C4a*^   4S   4  FlUX*   '«■ 
FL4STIC    HATTaiACt. 

•  10  0T«  rfW.      « 


TMCO^CTirAt.    ti«Vi«TI«4rlJN  V   iU.  0«C<- 
tTlir4"t>>«    TMICi^H    4   «4CUJ<   r*4«-. 

•»-«io  oat  ji«>  as 


n4kixv>rMT  tm  uieiooo  aotwrrr  in  itScNCT 

IIH4UST     MSFS. 

M-ail  ass  xK.  as 


•r m  nriNoui  swaa 

•TIONO 


9UF»MSklO«i   «<r   WM4WS  i*^   .^TOlMT|.M«  •▼ 
414    M4t.^0(MTtU    MT3aaC**4l«    NlaTtja^*,    «.«:«(, 
F»NT4eoM0l»»».    I»ONl    'H*    e<T|ttV'IS(«Ckl. 
•»>«ll    MO  jH.    10 


•n.uio  ■«CM4tttes 

(I>Ca|NFNT4L   04T4 

HN4*4TlXk  or   ICCdN.MaT   NOT()<<lS    in   !•«(  Fllbw 
OF    4    Vu*Tri. 
•»-«IO    lOT  jH.      t 


•caPLaatw  iwmiats 
•riiSMUia  iei«nf|T*vt 


rCVI.LO'VMT    "r   (1^1.^I4C»   t^   IMTUTlMH  »w 

aatci4i  o*i*oT|Mirt. 

•10  MO  .<w>  aj 


rOMiaOl   INO   *4TI«M>ISM^>>T    ^   aOMI    4«I4L 

riars. 

•10  vss  rf|«.     • 


w-t 


?»tc»»lc  "om.tM  I  <vai.»to  i"  »4r«««iN«  4at 
STt»iLi»iN*  sct'cnn  fjoo  cONt-jTiTirs  .irk 
FVTjie.'   eH4a4cn«u'i.»  'T»it.i   of  4  Fiitu 

a41ION   ••<Nb. 

Ill    MS  Jl't'    t« 


aaouTioN  e4iMor 

••ISI"»4TH0CC>-IC    fFFiCi  OF    |Fa40l4T«.1  FOOD 
ON    140«I»4T0»T    4>tN4lk.  •"••Tl.T    WU^ 

••■•10    MS  jW,     „ 

•roaiiaN  aoctcv 

•OC4  OF  thi  ••|L|T4«r   |i  sev.rr  r«ii^T  lua* 

•eo«    ■|L|T»»T    »T«41r.T    4,5    'O*  I -»J-.  jc^  rrT 

•10  MS  ^1,.   |« 


TWMoam 

ratfuenoN  fl»  »»4Lir>-w.  r^o  H'tion  »w«niN^s 

F'Sa.'!r;a:.7sr"^*"-"  -^"••'^'-  -"i* 

••-•10   MS  ^„.    ,» 

•'••eTun  laccMadirst 

'«T4H 

.•JfTJ*^"*   "^    »3*.»'«J,.    »»^4e4T,-,,.    4»0 

4*arsT  ■*  i,ic4ty«4C»k  IN  ■%.ru.,. 

4  -SSToifiiir-^frr*/**^** '« •'^«  ««•  •« 

e«..4CTr.,»T,c»   OF    -l.-^»r:!tS,;-   irT4C^       ?2L 
aiL«T|0~    OF    T|»»    04T4.  •       ' 

*•-•««    SOO  j,».    ,T 

•aaMTMt   latCMMkiroi 
aMr4C4  aaeacaTus 

oufi**''***  '^'"'  ivai.f  OF  iiooi  H4.Ar*iuN 
••-•10  so*  jl,,  „ 

•••«•*«*  au-Tiakicas 
Fcaanii40i«Tic  MTiai4b» 

»O-ai0  MO  ji,.     . 

•'vcL  etui 
iLtcraoDCS 


■m  csaaotaes 


FFTt'T*   »»    im-IM^t^Io  riCn^Tt   HM   S.iaF4Ct 

'TIONS.  ^ 

'••  •••  Jl».  ts 

>!>«  coaaouvs 
ticNieFs 

im^IiS"  •*  *»■•«»»-  J««ot»  «»  INiNwytc 
10  oil  j|».  ts 

|Tl«oaT 


*4?«l  ■•a     *  ji,.  It 


.J-—    INira4CT|o^4   iiTn  rWM.O    4*r   m»CHl^%. 


S^  *'»^*   4».'LIC4Tte*. 

►jtijTiflN  «r  TiN»i^  ^,,  ^n,  ^ititi  "  '*'  -"'•     » 

IS  attaiNos  'oa  4  NttiT4i„  T4,». 

Tt«4T   NCAaiNM  »Oa«IO  •$•  j|».      T 

■  u.l^'-I'"*'-    '"^   l'*l«laC<r4l.    «TOOT    OF    J4W 

"•^♦^  •••  .<l».  «• 


T»ort$!  "*'*t^r.'*.r?"?^r  ?*i  '■i»n'»i<«  »«^c- 

TP  * 

•FFT,    vs, 

••-•II   to*  ^1*.   M 


■(c4<|lN4T|aN   •r4eTI0N» 


•  fto-aiMtiw  (Freer*  u  tk.  aU4>4riM>  a»  4 
•"^FT  •••  Jl»«  t* 


•  it-i-iwiN.fi  •t4CTi*  4n;cI*i  Ij-«^      •^»  n<4ia«* 

FT.    %X,    a.  said  liTAA* 


•atw.  e«u.s 

c««a*T  roN«raai(w 

►»o««Mn-o«»'«n  Fai^ar  (>T^4rtM»tsi«i4c 

("gaii  »ufi  cm  >M>.a.N|  ^in4w  Ntrr. 

»o-«io  •sa  ^1,.    y     ^ 

•run.  eam4aMMTioH 
aiea 


OCMB  JToat 

»OtII-#'«L  Tu4»»>_«ti4,^Ta«. 

---•io  Sie  wU.  IT 


Maaia 


IN4TI0N    aatHM     IN    >..    rxL    4.'     IJ«/1.*    4,<U» 


*•-•»•   SI*  ^1,.    „ 


Fiats 

.ui.T*!,'^*'*'*""-'^'  itN»ia4TvF»  OF  a^i^wMao 

FUILS    4Na   kl**l''4N1<, 

••-•10  lai  ^1,.  ,« 

•rvMCTioas 

oianatttTiM.  touaTioN* 

*4»14T|g*4l     »<»0»UN*    JM    4aanO,  |«4 1  igN    4V> 

lNira4c*l0k<.  ' 

*•-•«»    1*1  -I*.    IS 

•rVMCTIOM 

»«a*w>MTioa  Ti«oaT 

*«>-«»0  SIS  '        ji,.    ,1 

•rvNCTloa* 
ncaav 

..."*•'••"*   **    •044.INW44   jlFFc>CNII4(.    *JU4TIU»< 
••-•lO  «T0  j|,.    ,} 


etaau  i(«« 


Cl4rTi 

••••1 


»4 

Taort 

Tf    4 

•»»T. 

••-•I 


:« 


•  II 


•rVMMCIS 

•«»T  Taa4TiCaT 

••-•10  toa  J,/.  „ 


~«CMiiMTi«n  aracTiOMS 

,„'*W'041»   b«0t4   ■HICM   AINt't'TICS    if 

aatro«i»4Tt.    N'4Sua(VNrs  or  n»o«o6th  itm 
»eejo,N4T,oN  0.  e4T4t*T,c  suar.^rif  I 
rWiCTiuN  or  Toi.t  w*  .^ciMjat. 

**-•»«    "TI  JU.    » 


•OlAas 

UaaiC44lTt 

..  H»v*.Tl   (*   VatlNINa   re»TS   jT  aiaSTIet. 

ao.pt«».  .Ni,  co«aoiiTe.  4»  9*T  luiaic*'?*  IN 

Nl*»-  v.-mw  tfc««a«4*iNr.  *'  " 

••-•11   (M  jt,.    „ 


i<i«>  a* 


SfOOcnttTar 

or  FiOt-isicAc  a»C4c«<0LtejLti. 
-  010  tTS  jw.    „ 


••tt«*4Teas 
sa4et*eaHt 


rJtIMU 

MuiMnr 


rvo* 

I«'Oe«   4SU   •tKI»..a4'nT    T,    200e 
»T»   atUi-txccs  J«.  rt«i4ifc  Trrt.  Of 

1««t    MS-tfUOIC    r^O.    .«Hlfcv-lN4l 

*»  ^l».    • 


U4TI0N 


«IC 

OLkaiT  oeoKs 

uJ^TT^lV  "«'**"»  '•*  "■»•  "tU)  AMirSIS. 
••-•10  las  j|».     « 


•otOiVTaie  aooMS 

l«CM4Nle4t 


iTin 
sri^iT.-^  •«Lwi^  THt  t-i'tci  or  ..Tt»i4t 

*»-««0   »••  Jl..    IS 


IS 


•M«*IC4L  4M4CTSIt 

ri4M'Tti>>  or  aocTHt^Ti.. 
•••1  sia  ji,. 


rioM 


•tCMiaaiuii  eewaouwia 
oxiets 

ataJnlClf  "  "--••ouctj  xn.Ti  ON  wa.4ct 
•»•  •••  ji*.  as 


M*'>N(*.Nij,rt.£  iti  .•T]ia4ai>iNS  or 


»»-^i*t«  ju.  as 


••LASS 

SHIttOIMO 

ir*0«h    4N0 


iT««Nir4»  Ik  0C^OMt  «4t  rirruiijN 

''•"  4  ijsfju  ao«t 

tun     »^/-«4IIT 


la  i»»-ift»  Ik  aoaOoi  us  Kirrui 

♦  '•I-I«»|k?rt    ■C4CTIM.    4kV'LbSI 

■^.    4. 

"If** 
'TtlataA 


.-.J^"   '    ""•    "•   «*»«-«l'*'<'4w    STUCK*    jr   TM 
»^»L0|..4   trriclvlkCS^    or   e04tA»eTm   JLMl^ 

tO»  4>«  iNTraxi^uTt  rataJtxiiT. 

••-•10   S*4  j,^.    „ 

MtAM  atirsToas 

tirt  tI*tCT4NCT 

».  ^^*'*^*   »4eT0«l.4.    1.^40   wlrt    TtSII     l.rrkla 
Sr4Lf0.    WJM   HaslSToa..  •<»a«TJe4U.T 

•«0  »«0  ji,.     « 


■llT.    ts 


«4ru«r  attuacM 


Nt 


'»0|»**  «|«.    K 

lara     o  rr  4'«  4*3   .irs.«KN  t,  „.o«i  ,. 
"*  -i».  ts 


••tats 

«ii«Ti«   naoMT 


I 'I  CM 


aan«iiirkcM  aorcLS 

••■•11     1*1  ^tK.       a 


••LOWS 
TtSTS 

.«iT5''*'"^'-  '**'  »*'  t«ALU4.i0N  or  ^tTtilu.-* 
••■•10  tTI  j|».    „ 

•oaaia  STaucTuais  ii«T*u.ja*Tt 
•luaiNk^ 

TfNata.r^^  »tN»N*T«  or  4LjN1>^-.       ^  "'*" 
•«>-«»0  'to  jn.   „  ■' 

''"Itlll^'**"  "■***<«*" 

llTia»Tuat    WWVIT   0.    THt    EFt-fCT    OT   afljlc 

t^r'^irtiTii  *"-"-'* '"  c--T.oc°:,:?'ii.,K 

«f?a?^l^  *°^""""'»<>«  a*  •'«*.  "-IT*  4ao 

••MIIO  SSO  J,,.    ,T 

•ooavity 

atCMNiCM  aavts 

•4«*I*'"**'   *^   •*'*«*T«»»   *    '•AVITA.IJNM, 

*»-•>•  »■»•  jtr.    a 


M-S 


ItT 


kVMS 

biMM  tanMiM.  niti«»4«4*riok*  *at  •t<«4  4>* 
i#PllCB  <•  vMi  •«nMi«*ri4N  tr  ««T«u.in  aa*li«. 
4t<.  It 


MutMS  ■i«tiu*iM«r*(t-r»-*Wi 


it*n 


••UIKO  mtllLlM 

MrriTMO    MMMITIi 


•Mtau  Mi«tikr*<MarMt-r**wir*c'i 

M  Ml  Jl««   I* 


l«T>  1>W»*C»I 


C«MID(**t|>IU. 


li«  tlKMMar  CM*«>eiC«T  »ga  T<«  mT(* 

TMM  ■••«.  «•>  ••*  MUMIaCO  »"•  Ti«  r<tu.Q*l*» 
MMMI«T*M<      MTIO   V    liirMt    Tj   CtOM    *<«*• 

MtM  0*  »v—>«*«  ••«*  ^0  ■'•tm'  «ar4<  '<-M(« 

wiartt  mM^mm  i.s«)i<«<  n.<r  *qtkr>  *s»  at*-      ••una  ■iMUX»«««ricc»T*-««r«c'i 

TMCI  «•«■  »U*   niklt.l<«   U«C    >"   tf   •«*(•.  MVTMk    (VtlVW 

M^M  MT  ->■'•     * 

rin'ti^*^*!.  ai*i«"  O'  *  n.tfio-«*in»Xi«D  m»t 

M»  VM.VC. 
HMWIV*  M^M  •*•  .il**     « 

IKVM.  ut»  ti  WIMMO  VMT  <«*CH|«lt  %«r       __    •MIMt  »|MUniM«»MB>T»»«Mr*Ctl 

Mum  •■vkkTioM.  MO  ..aniTvucitoM  raui'«aT. 


•«llt80  MtMIUM 
MIWT 

n.iw<T  *»Ticic  MM*  niycati't  McronT  'u*l 

mabTtntli   •!•«    M    ftMl    •!    CO  »Oi»»«ltt   rCH    <IMIta 
<*i«tl  M*  ••l«>   U 


COM^IiMnc    ««ltMCI   L*J>i"t«>^<    MNWaIT  «« 
Ml   «M  Jl«*   M 


MM*  a^MWr  ■•UIMCMT 

wiMa  •iMiiU(n«nct>f«-*Mt 

M    ■•?4   »«8«»L4."»^   •   kJ4al«*   •T*nM. 


ttm.  i«n«4cvi«M  •iTM  twn4  4«  4«(>  »*e4i<«t 

•M  1M1*   lin>1l«M»   1»   T4etlC4^   «M*«|g«    MO 


Jl«.  M 


■wt 


nets 

••<«M  IM  •'■«•  *• 


»I<«<T(<I4«   l<liHWt.V  »4fi.J>W    lu«1«4alU>     4Mli. 
IMf. 

M  •••  .il**   I* 


VINbTIMM    >i««TMkV   r4lk>M(    W»WUIIUl     <4T    l«»1 
I*    ■!•  Jl«>     It 


■I  MIOS4  MP  *a>T»-MW*C*  • 
n.MMT  7 

«UM4**  e>  li«i  wHKULtlOn  **«Tk»  r^arwo- 
•ootna*. 

*ll    IM  -iK-    f 


ll«>Tl4i,    aulOAMt 

IMcdC'flu*  'U*  PjM*   4(IM'TM  Mitt 
411    MO  Jl«.    II 


•anion  iiiMitftiM«»Mt-r»-Mar*cf I 
UMVCMiM  ttn* 


•VM  tT4«|kiaM 

»«T|««  gv  41.  4STIHil*|C4L  «c*aicaM 

ticuku*!  T*4fcW4Tim  J*  vui«*  4aTi0kC. 

«»i«l«  •!•  i<l»>   l« 


lun 

STNlM(l|«    •V'    'TKOk'Hi    W    •^T4k    4Lik')>ltl(t 
4II|(    TMl?»    »»»ll-4T|0«l    .1     <ir«»^»(J«»    CO'Ii^*    »» 

II  «••  4i«.  I* 


Ti«    xcHiLWIWalt    m    »m    4«>ke«   itUkTIVklt*  *4tt,n 
OH   T>«   ••4U.  C*>'CT    >»  JlkCoSM^* 
410  MT  JK.    I* 


*tW<«IM>4>«(    XT   PMeTX««MCT<^tl    tAMXlMt   IM 
H4U.   CrtCT. 

ao-aii  m  Jl«>    • 


«l 


TICHMIC41.    »4r|k|T»    C4IU*I4    »0«    T>«    VIIWUM* 

k4wkCH  'anT*at  r4CILlT>i  M4mci?  t«  ••mvin  •»»•     aoaix  WieT 


vreriMb. 

41*   >•• 


Jl«.    12 

•Mian  i)i«>iutiM»*ct«f»-iiMr*cti 


•■Tt>Ml4   »»->l>«/»4a  <«    «Mkl*IC4TICM   Tt»T 

IT  roa  ■OMi  4»t:i'iC4ri04i. 

I    IM  Jt»>      • 


H«otCTiw  •»  raAJXTMiu  *M  4*i  u«oc««4n« 

MMIkC. 

it  Ml  <<■<•     • 


•'|Nu^(«4«  aifSlkr  0HIN4IIM  •••  aaliTcftaau 
■icno4->4r*> 
4e-aii  i»y  Ji«>  la 

••uion  ■itiikH<iuw4ct-r»-*uM'4cri 


HMCaWMCTIM  »tkM 

^4u.  f»rcT  •«n«>i'«iTi<ii«s  ^  ca»»ii<  aoMo 
iiciv*^<>iTi>oi>t  vikM  ^  tac*  HiMTaAift. 

4»«l«   lit  JK*    *• 


C«TtT«k  OtClkk4T«M 

CU4«Tt   C*TST>L   0KI«k4'<)"  Ct*eulT»  <rjBTI 

ouarrcaLt  kv^t.  mo.  *•  icilta  r'lCtiMAi  •M 
riiact  "iCtLkiinas  la  imc  >i.t  i"  *e-«c 


mMIU  atanj 

■K  CMtMCttMtTlct 

ri»|a|i«."t4kiT  orTt^aiiU  »tr«  >0MC4*  4WI 
•nmtm  «««mT4  icTii^  j«  triaai*^  nisstkc* 
•t1»  ca)*!*"""  ''4atco  «ia*. 
a»^M  itT  Jl«.     • 


•avnn  aittiu 

«tl«e  aiiatu  L4uao«aa 

Mi«M  Mt  -il**   U 


■ftttkt  aaaalt 

Mirak  HMmnat 


4n«<ai«»ic  r^immft*i  »M  acaaMia.  •iMik4 
•M  k4tAV«"  oa  •  aa*  «i.  rag*  r,^  C4M4\ica4k> 
m^M  411  jf».    a 


■IMIU  T«4JICt«m 

iT|«  Ta4.»«Team 


>INun^a  nsHTi^T  VilkJac  twoaaaics.   aaalk 
l«as. 
4A>4|«  •«•  Jl»>   la 

fiaw^naa  asvTHkT  '-tlkiMC  W*«MlUi   '•4r  l«a^ 
M-ai*  aia  ji«.  la 


•Mion  aiMiu*iauw4Ct«T»Mtff»4cri 

WMTIM 

••IMuT(n4a  «i|«sikf  (h^a*fiek  *ao  *4i.Tf*4itCi 
■iceae»-a4f*. 
40-411  III  jiy.  la 


••uiau  ait»ik(tituw4ec-r»>«ff»4Ci 

waklTT  eoHTaok 

»INuTiaa«  PVyi^i  »»li.M€  ai,aMTt«  Mv  i«*J. 
«S-ato  «!•  Jl<-   U 


■MIMa  a|MfU»ltUW4CC>T»-»«»4CI 

■tataUCH  PMMaa  4atqaitT«4Tian 

pONiuk^  •tao'T  »aa  jo-ie  laaj  oa  "laxTcaa 
•laf  II  aUMkt*. 
«»^M  •«•  Jt*'    I* 


411  tia 


jK. 


MtkM) 

t-aakiaoOK  knu  (aCI«>,Cill«4  04^4  Oa  XkT^ejt 
44e  tau**atai    I*  M  JS4.9  'ja  Li'*'jl0  44j   UaVWA 
HTklun  •?»••<.   T»tNMjai,   4ao  T««ii«rii>  ivsT|aa< 
4»>aM  a*t  Jl**  *» 


nit  COMSTBUCTIM    latVCMOkMVI 

a4au4k  >«•  I'T  o«  a«rc«t<«r  tftl*  '^ 
cea4|T|wt  rKiu**  latviMi  i«*j<. 
4»>aM  ait  JK.  !• 


■avnuinct 

C4»4«ll<Tll<    rf    41trriUIM    kVtTt.'S> 

t0-ai«  aar  jl<<    • 


IC  aKIkUTM* 


iiaaatTlvr  mi»M4U  ^(pxt  r^a  tmc  TiT4k  II 
•■Iolc»i<«  o»  Tiuj«c»«"U»  »^  »a  i»ocaa4n«  rw  jwf  tao. 


MlitlU. 
Mii«ll  Ml 


mtttkn 


M 


ji»>  la 


ni»*a4iuM  rvatiocaet  <#  womb  M4M«jaie 
•cataattoa  la  i»itiLrzni  Wk^v.^t  laiujMTcn  M 
4  ai«r  i.4»a. 

411  tM  Jit.  at 


aMalC  aJtMa  rM  al»tlkC  •ui''4MCC. 
••M  VM  Jl»>  U 


linn  aitanjs 
MMMMic  em»agtwntntM 

ta*«*ti«.MT4U.«  orTt«>l<«o  *i<>t  FOac>.<  4Wi 
vaaM*  >««aTs  •Cia*  >i<<  yiNai***  aittlkcs 
•tta  Ca*icl»«*'  '4MifO  *f«t. 

10*  <il«>     • 


•Mion  Riittk«»i«uw4ec-r*-tiW4C> 

MkOO 

eu4kl'IC4TICa   Tl»T   ««a*«T   »w»    T»«    4kTu4tlak 

4i«  LOc>iaa  Mtci'aNitn  jt  Tmc  l*>.'ncm  uov^c 
Ma  TMI  aiMUTtaaa. 

•II  ail  ■Ji«>  la 


•waai** 
aeuiTT 

•ca4t«nKi  »♦  Ta4i.i<t«  Wfk'Tt  aot^-)  la  Tt» 
kisna  •Tuov> 

•10  VM  .iK*   la 


oaaiaa 


•auion  Mitsikr»tiuir4et«To-*M»4cri 
*T40ikim  ^uTveaas 

cu4t,'riciTii)*  ataulxCaCart  *"<>  nlMuitaaa 

■  l4tlL(     »U»^l«.»»ON    »«>    4Ll«'a«.>T    St<T|m^. 

••-ail  ava  •<i»*  ta 


■■10 


Tl 

•1a4<fa4c  TMn^jMoi.}*  *J*  'out  TOi#S  ««)  T4M 
afccaoiias  "*  k'^wix  Mi.«s>aC$  ^ofi  »wiju4 

CO<nT|'«<it  («    «r4T|r4L    «1»JMI^>l    «ia*4T|0a> 

•4iro  ^joai>«Hi*  w  :>««a«c  la  ixrikLUMiklTT 

440   Vl'CM  MTlraaS. 

4»i«M  »M  Ji»«  ao 


•Hl4«T 

M(TOI<Ut«V 

trwict  ••  ci4»»iC4^  Htaar  «<?(  cOh^iTioai(« 
la  Ti<  aaTa 
M-aio  (M  rfU.   u 


.^Wi'T  o»  M<^ian»  jM  tHC  n<-t  wsbian  to 
LOom  4Ne  ■ts'-nao  TO  INC  tkcai>^t  a*  4  kaaoc 
cflirtiOk  a4Nrk. 

•0  j|«.  to 


iiTMWiiiaaieo 

conatai4««  ur  LIi<4HiaC>)  THi.ftaT  4ae  'aacai 

a«aT  »o*  vf NTio  «Toao»jit». 

—  aiO   IM  g|».      • 


T0kWI4aHt    I^MTtlOkOOTI 

rtT4*LltH  *4«|nuH  TjkCU«k(  l|a|T4  g»  T(a»itH- 


•MaMMlMtMSOIaO 

tofMiuau  n»»« 


4tara4»T  e»  uocwiNTiwaak  Trai. 

410  »M  j|«.    14 


••V4T  acM4a 

roiL* 


ilOMT«iaMt  ^T4t  Wjti.  •«4T  riemaocat. 
"^•1  "ai  Jl».  »» 


•^•♦••••ItTMT   l«TM.t  •   tkkOTt 
MU  BOMItM 


Jia«»  or  4>aKtM  a^tUMt  j*oM  v»«t3Ui 
Ti«at  iw  «'aTie4t.  sixiSoijtL  viaa^rioN. 

|0  *M  jly.   ao 


»»nrT  «ir  ttiar4C(-rau  ■TNavioa  it  aMU 

«aet  ifc  •^4cti  «cus4*f  Tcc*afi«ifs  »o4 


4IoIm  t,«  rata  ITM.  pea«(a 


latwt  ^  N^aa^-ToaT  a^Tak*.     '^^^    "■  ^^ 
••■•lO  aat  ji,.  ,T 

"••♦HMiotadt  aoTakt  4  ackOrt 
aiMiun  Hi.OTt 


'is 


rcwLoa* 
arrr, 

aio  TTI 


'•ri    nv    CekU'ni.*fc«4k'    4kkOT*l    4|IMk 
jtl.    IT 


ji«.  ao 


«l«a?»TN»   tw.   STMTMitIS  or   ^   •0a4Tt.1    4«   Tut 

io  '  tei-'awi  or  'OkiaaaiTc  iac4^.Mje>.>Hieii 
2«<lt«i   4M4kTk'ti   n-ajT  3i»r».(-Tioa  »,.«lt»i». 
aeTii(r,it  ti<c  i»  riMie<klcT«ic  ''(•ic(4. 

••^1^  MO  jU.     , 


OCTCMIMATIW 

,.'«'»»t»*'W'  "T  MMMS  H^  jrToiuTivjas  or 
4ia  M4k'««ta«Tto  MToaocatOa  auTuat*.  .hjOj. 
rcaT4eoaa«nk  laoai  mt  ciTiawi|it««kT. 

*— 'll    too  J|».    10 


Huckcaa  OPIMO 

aiL4T|vi  tioHt  or  Th(  aiWorMMuo  jfMrcMOM 
•ao  aMo«nnai/i  ^i-C4Wo<a    iriae^M  i  aucktaa  ni 
•*Tie  a'teN4aci  coiA.i40  eM*T*»^». 
-"  aio  101  j|».  M 


•NTOOailLie  atuiet 

o«w^«att  iCMoattTart 


«ica«iM4Ti«  oraertoM 

COKItTISM*   wnt»   (HiCH  AINCntTICS   CF 

oir»o»i<»«i  ga  ni.«Tic»  J*  eHeaii.»k  a»4ciiaa 
anroai«.4Tt.     Mr4*uaivart  or  ..ToOoack  .TOa 
*"eMl"4T|«a  OH  C4T4(.rT|C   Mortcts  4t  • 

ruarTios  or  Toi.k  444  imcsyjac. 
"  ail  4T|  ji,.  t3 


'»«  "^'aaa  cwttTta  aK>rf4a  »<•  Ta4,tii«T 
X4T  THtntpra  |a  aoeaci   «uaki*. 
*•"•"  »0I  Jl».  10 


tOk 


kTOU 

K»i«a»«.ai-cn.n«ta  mi«i  TB.*>«#t*  »iuj»i 
riaK  »«aT.i   skomtio,  aiiaT  ^4?  Ta4.,t*rM 
»o.  i4*it»  or  >««i«aH^4(  trtivta  m^  <4aTia« 
aotr  a.**  1 1  • 
Mi^ll   tOI  jH.     • 


t«T 


Kt4i   TaaMKia  $tiuu$  »  oajaaiM  c^jtataTia 
4>«  TMiO'^iia  («4aoa4TiO«. 
••^10  a**  ji».  at 

•Mar  ToiaTaiHT 
«t 


N4T40a 


4>ta«"4iToa  »»  «ta(  ««t|*T4..T  rkuoai 
**J|J-»o*T«iM"»  MTDa«Ukic  rvvtas. 

••^•P   too  JiV.       4 

I 


i|  tia  ji«.  14 


4IML    ••.4t.l«t 
•T|)t4f  i   wrT44l  U 


«¥4l(.40KIT1    or    L4a^    SlU   rl« 
Ta(«TI«'«  «lT4k   •tua«,it». 
—  aio  tm  j|«.  If 


klir 


rt%  r-m  acai 


Ta«4>'4Ti.«  •ixnea  jafa4Toa>  utiao  !•««  Mn.lir< 
4T0»  44  4a  »4«aakt. 
M-aio  tit  j|«.  It 


,,_  — --^tutaai  HTOOaukic  r\.uij%, 
»TaTt44fi  urT»»njoaeat.Tn.  aap  oootrafkuoao- 
»*rTn  '4a»fliMtri. 

••^M    tit  Jt».     14 

*atC4k  af,rT|OM  ^ICH  Otci*   la  TmC   ST«Tt«.. 

•  »LOoao4k'-»«ok  Bit  c4«oo^«Tt».  Miaeui 
t»»j  o»  rLi<aao4i,cj>Ok  cia.jax4aac44Tt. 

M  tio  jk.  14 

ai'<t*i<  or  oeorc4rkuaaoi«rTTk 
en*uu»>aoa»aT»i  c4a4o^T(.  m»f  atsidtvr 
MTS*4ii.tc  rtuis*. 
M^ifOlf  ji,.  la 

-_,lTMfti«  04  ri4r-«Ktitr«aT  >'ro«4ULie  rkuio* 
oatrto-  »ti4iai«<4Ttr  t^rx^eMT4ii,iM 

III 'lO  ^i».  la 


^t^^iiai  11^    «^|   KV4«.U4(|tMI   »j^    Flat* 

•"Tp^^'e  HKiw  B4B10  OK  n.ue>>a4Tco>  «jkrua- 
*2ll!'*'"*  '**'*'"o»i   «>ck(4a  f»««Tic 


•  aallOa    aao  C»4.U4T|9a  ^   4|at>.«tt|4T4i.T 

"  "  "— "  —  «jkrua> 

•c«oa44cr I 

14 


aMVOaOOTBTie 
40tOO»T|OW 

et4L«  aiTM  tm  t»rUTS  or  «Ypao»T4Tje  aactiwH 
Oa  T«   t«M»aT,'>M  i^c'*t  or  au»~aoi.4»  «aopuTic« 
la  rimn  4/x.uiioa  i«  .tT3«0c44<r^  4<ik«c«rs. 
«»"*»0  too  j|».  t% 

■mHOIOWIt  OklOMT 

4«itkkT  tTM«TBTc  r\jtm 

coiwuTta  aaoaaaas  vx  ai.oa  picke  •aactlt* 
■*I0  lal  jw.     • 


•NvatoaoNie  n.w 

4CB0OTM4HIC   MlaTIHO 

aeicaacM  Oa  •«4t  Ta«a4*ta  cn4a4cTtBiirieB 
or  Cir4ijiioM  Bk<iND4aT  ^4rti)t. 
«»^»l  a*»  ji,.     • 

••Ttoooaie  akM 

•««T  TB4MHB 

•441   raaMiria  ti,  hti^iivmic  '(.oa  •llx  aaOla- 
TI0»  vr<  citf«ic4k  acaeritr*. 
••-•lO  aM  wt».  »t 

■  lll'IBHMie    BIW   T1IB<I  I 
wlOlhnaBMUtvr  BttUaCM 

•■IBK  Ttnatk4Tuai  >«Ti>tato«lc  r4»orN4.«lct 
»KILIT»  Pba  i4«|M4Tio  ■.CM  4-i«  acaroM«4acc. 
M-aio  «>•  ju.  M 


CMae«tt»oa4Mic  aaakTSit 
4»-4ii  aia  ji. 


•■4i«>*oaH  ■n»  CNai>i>.t4i«a  ct.  oa  vcThm^ 
4««  to*,'*^"!  T"  41  u»»5  rja  ii'uio  4kj  t.k'Oua 
•*kH^  «Tea4«.   raaMtajar.  atr  'aaasrr*  iTtrtM. 
M-aio  aio  wl».  ta 


•««T«LM» 

Okooo  Taaatauoiaw 

Twf  »Fnri  w  49rai4<   I'Mti't*   lae*f«> 

4et4|N4.    41^   4brNe4l«    »<•  Mua4.   CBTTMS>>,Ttt 
OUail«  <T0a4MI   4la4t    ttc-iie»L   fj. 
»»-«IO  a««  ji,.   ,» 


•t«aitM«aie4k  iNctki 
eTkia«aie4k  ooettt 

•«"i«a»»ai^»».l40ia  Mf4T  Ta.ktrta  si.i)Ti 

FlkK    «»aT.I    SltVMTIO..    aiia?    ^4T    TB4^1*f4 

TP  1  v»ir»  or  •«a|4rMiac  cTklv>ta  wn„  »4MT|aa 

kOU    •4'>|l. 

••-•II    tOI  Jt».     « 


^»T«»«eti«  44^  t«4k.u.Ti)a  or  ria(.«f*itT4aT 
"Toaat^ie  »n.io«  •4»to  ot  rku»>Ta4iro.  tukr<ja 

••-aill  «M  4i«.  14 

rrft«<ti»  or  rikc-«4ti«i4aT  ••T0H4M.ie  rtuiba 
04iro  0-  rL<«4ia4Tia.  Mik'ja  c-«T4i»i»>.  cai»ODr»n **"****»— '* 
iai»-H»'4»iuo«i'<aaoaTw.w.«u*  T^T44rLuc«l3t.  4i«i 
"'*  ft"  •k*''*rnJOa«»ik.»J«  ■(ai**Lu«ara*«Ki«i. 

•II    Ml  JH,     14 


••n^raoNie  Biw  Tiiifii 

l«0TMI«mT4T|ail 

ectKa  4«o  raarwaaaact  C'44a,krrtaftTiet  ^ 
rnstuN'  Th,i,it,.«4s  *.»!»«  Ti.^  actac4«e  aao 

ratSVM'     •«>«'.i    »*JlT4»tt    to*    Ti«T    tfCTDN 

•*4«ua»"eaM  to  «Tr»a»ci.o:iTT  (•'Wiu.i. 

"^10    l»l  <!«.    M 


>ie« 


,»»14  04  sjaar.  iOXj  a4*s  4ar  u^trtaor 
,  T>*  aritoa  «»  4  MTviaerjtk  araT. 
•It  in.    • 


4eCklH4T|t4T|«li 

C4aoioy4«t"i.«a  4*0  leraaOLlc  4eTtoa4  or 
aearai>^*M*tia    •«>  t,«i4   laTranr^.Tiok^Mira  atac 
ITtX'Iti;   ti  >«an.|.  Hpoa  TC'«^*4ii<a(   la  aaetT^tlMO 

44aa.4Cr'Lln4TUro    4Ma    CX}-4CCk'M4riaid    44T«. 

**-^io  »ta  ii».  14 


-T!S^'" 


•Nt0t«M4TI«« 

okocB  cioeuuti«« 

»uTo-o«|r  co^TBst  or  clMCUk.TiOa  eu<i-««  Tm4 
NiaraN4Tt«a  Ctcic  la  Omoj*}  to»*aacLi. 

••••lO  tBl  ji,.    I, 

»W|tW  WHttnai   BI1P4IICM 

aiai«.itt 

y*  »rr4rT»  •»  aliM  aactuB^  oa  va*i9j«  Ckt- 
><taT$  t'o  »ta4»»  4u.at«i     irrtw'  or  m^tiuat  ga 

TMi  4u»TckiTt   1^  at4akiTi  i««4f  I'oa. 
•••410  4at  ji».  IT 


rti»t».or»*aT  «r  4  tm..mt  roa  r^cKvi'is*  r>« 
•»*»o<li»  or  tct'o  loaict  t«  hi^  iaTtk»tTT  i«i. 

aU.«II«  kOaf*.    KkUOt  •*    THt    irrtcT    or    •4Tt»i*t. 

STaraaiki.  '  ' 

»»-«IO  "»M  jU.   to 

•wtoaoreiL  ao^tt 
MTsaoomaaiea 

4a4JL»'»u  gr  t(«4r,  .ooej  •»•»•  •>«  ui«rf.oT 
kl'T  <»  THi  act  ton  er  «  H»*»or«»t  babt. 
""^ifl  fctt  ji«.    • 


B4TI 

liM«tv4k  or  •4T4  TNMoaaM  M<.a  MTBOT^aaui 
IUBVIV41.  440  Tgica4«cc  y»  ciacuiaToaT  •••(tt. 
••-aio  tM  j|».  la 


reii 


II J 

IT 

iNTl»Ptaract  tr»«et*  or  4  twaacaoce  nrcao- 


111 


u 

••Tau.fa|4  Ik  Ma  lajocfcJ  B»  anoi.OM4i  e«- 
ao»i«c»  TO  aot|T|vt  aecfkta.Ti^. 
M-aii  aM  ji«.   14 


•  ICC 

iCBOuaaaaiT 

it4  tct  <Tuuici  «•  acajaso  *<mw  oiwIvb  our 
••••to  tot  rfU.    a 


4  4iiar4rc-»lcai;l<il  stbwT. 

JIK.    W 


alMltlOn 
•CMOOkt 


lNvi«TiwTiaa  or  Ta,  rvaiMi^  or  aca^tOkt. 
Ml  tai  ji».  i« 


•  ItBITIW 


i«MtTi«>  m  »i«Ml  ii«t  w  *ou)At-«tiC  aa 

•  t. 


•I 


tM 


•IMIVTION 


caW^lMTlOM  >«tn«*»  j4Ma  OM  r>»«mt\jm   ill   • 
e*    HtaOl    l«MI    I"*!!}   ■HCM   •   •   'v». 


•uxtmnmnm 

MUM   t*«H"  MtXa*  ^ItMfk. 

T«i  jt«.    a 


•  IhUMH 


*  wft—"  rv»  T(«  «ii9iric«Tieii  or  •>««?*« 
T«w  II •   "ori  »o. 


MTII^Oe**«0M«.     »i»T»L.»H»«lr».    eO»M«^jNO«.    ••|«IB 
tCIMi    «Tf«X|li»   4MU    if^fcU")    ««'»^»te   it*' 
M«^01l     ■ML'Cui.'*    iT*vA.rol<.> 

ill  Ml  Jl<<     • 


•tMIUTIOH  CMiflMM 
tTMOMmiZAtlM 

>Tkk>«*l'>U4«IOO  0*  e4'*'0K(.'«  rM  ^.•< 
TOO.    C0V.T1«.    t"»TiT. 

*Oii«ii  *y*  jh.  *e 


•ikMCY  w«tu^irrt 

WTIVMM 


eM«*v*ti«k  ar  *wm«kt  •i*m.*m«ci>ii  m  * 
■ut  t«Mrr>  M«>  »it«*k  •»raai«*au  auit««  anixT 
kiMW**  wwcaii>u  (T  »^ifi«c  .^  tatATivf  Mcu.- 

IMTIOkt    IB**T|r|C4t|»«  a»    ri«>>    Olt^lCCVxrS 
*t   *   (MTCtM.    or  fL«««T.M    IkUISl'**. 
l*i«M  tw  j|«.    I* 


•  IWnMCt   MTCMIM 

ei«cwiT« 

Mt»>  t»»u*wn  C4TMJM  rau.</>c«*  »ea 

»ltf«Cl.rCT*IC   k<«C   HCjaela*  !•  *!■  KA*r 

WICMCM. 

1*-*M  IM  Jl«.     • 


Ct«tLO*Mr»T    'NO   TISII**  0* 
«0-«ll   1*«  Jiv.     • 


•  IMt1W«MT*T|0a 
OCfl«M 


MMLVtl* 


truu*   W    IOkr«M«KU    KMCtUkMITIU. 

••-•to  «W  Jl«.     • 


•I 


rcvti.OMvi>T  nr  4a  I  «4««co  •*Tta  u»Cl 
■««<uaiiH  orvic. 

•to  «ti  Ji<«>    a 


•taCTawtHvaTiaa 


■  ii>man  MTCMiaa 
CMIIlh  CMUt 

ce*Ai4i  r«at,'>  »Tw»  rvtut  i.^cOMiC(  •4nMiK 
«»«it  m  ji».   • 


•liwtSMCI  MTCMiaa 
lueraif  eoMccvoat 

li»l  »nc»  Ta4MWaaH.Ti3«  M^^caTlct  o»  ••«t- 

•Ulet    T>f    *••   *-JM<T|0a«. 

•II  til  Jl*.    • 


TmIm   041x00*.  «4T    TUjC    X»lfc» 

••10  eu  jf«.    • 


•  IkTCIMc  ▼MMTOaat 


IC» 

T>«  *aea'«-K4ct  fia.ut.4rigk  •■«  0Tit««ie»  o» 
TH(  ■4»^To«a«««c  l«  acLkUi  tw  Mar  »«'^4k(»t  i# 
Tm  lOM^iM^ai. 
«•-•»•  1*1  ji<*    a 


•|gaewt«ate  aaeaMtrifn 
Taoate4«.  attlOM 


C0U4«aai4c  i<«<etMtMlc  iaa(wiH.*alTU«. 


•l« 


•tNt*4L  roaaio*  '<M  c^^o*  ■*9a4S4''ia<i  in 
kiiW4*  •<in'<«44.  r*4a*rJ•<«4Tla^*  4a(  tN'^i  4*« 
i»n.uu  TO  Tk«  '<cTfMi^riaN  or  tarrLicrt  aaaiT«. 


•inTnaann  ei*cuin 


(ucmiru.  MwucTMCi 

c*t;T4«.«  ki  4  riaKTiga  i^  caaav^nica  4S->  rHi*a4k 
TaMTai«.t. 

•10  iM  Jti.  at 


•l« 


ITKt 

laaTiw 


*aai.iri*a$.  ko«'c  claCjiri>  Ta.»M(r(i<«Mi  tm* 
aiL*  Ti'Maiaui*. 

•II   1M  Jtt-     » 


mti*"iMTiii»  or  NiafTc  au4«T|Tirs  j*  HucTte 

CL4nNT«    Ik   •(li<iVLl>M.       4t»>    taWeTRPK^'  •laTtMUTISa 

i«^*k<araHn  t,  wkffat'aic  tar  cHtaictt.  ^fTMOok.         Bl*««HaTl4i.  laiMTiaM 
«»««•  tia  j|».    IT  Bt^i^im-tiw.  4»»    ivw 


•IWtM* 

■CklMllITT 


iNOiiiaa  41(1*  4*0  a^xiMitiiT  o»  iiw*«c**« 

••-•lO  OM  Jt<.    M 


•|(«MTai4c  lOuinvaT 
aaTtai4C  «>«vm. 

aoaifoa  •tscae^M  •mmcmInc  mom*  n  r>- 
aLO«iei<f  fW'iaaraT  cO*>t«x'i&<  4N0  e(*iia. 
*»4ll  «•■  jw*  a* 


•  l>«0l«4|.lttC« 

k tat 4a 


CM  (•«  M<*t.>  e«  «C/<TieiLS  or  4  ceHi««a«LTii.a%. 
*e-«ii  tTO  jh,  i» 

•|i»«aaiTi«a  •(Tairv4i. 
aAjMTanr  lasT^HOkOvri 

rrST'a  4Mkt.T<IS  4aO  iM*ah  ^«i«i|n«i      Xa*- 
tfaa  aoTe«TT4i  "a  i«»eMa4riia  ««iTt>s  lo  »u"aci.T 
4  ««aUTr  or  ua«4a  I**;'!!*  j. 

•10  ai>  ji«.  M 


TMk*s  fxa  t>*  »Tia-«T-.rir  i>iTi«a4M3k  or 
0irriavaT|4^  t»X4tlOiM  or  ^t%  (taar 


^l«.   I* 


•  lanuioiaec  T((T« 
lanMnraTaTiOk 

ec«c(.arwMi  •«  kirc«4Cf  Ka«.fai«c  sct^t*  roa 
laot  T  tm  ■  r4<Luart. 

•II  trr  ^t«.  ao 


•  laTCktlOCNCt  n»Tt 

l«4*Uati«NT 

rfvt<.or»<rp.T  -«  kiTt^ac  Ka>.'<iiNs  i,.ti.ei  rtx 
•aov  T  aae  •  fatLuars. 

•II  tiT  jw-  a* 


•ik«an« 

loa  <x»'flOK  fik  a|*CO  MiVcKTS.     r«(f  tack** 

CM44a(>    4l«    C>-4*'4(S    II    rH(4«0Cf"4"l(    Ivlt-itlTIlk 

4SKci4'ci;  (iTk  raakw^*    y  v4/<ist;t  r4|<s  o*   loaO 
rac»  tt'f  »o  »»«f5  Mkvc<rs. 
to-ato  OTi  wiK.    • 


•lOOCTMiaTr  Pi,4»Tirs 
•VCMNI'M,  aaoararitt 

r*4t."4T|"»«  far  T>*  r^»itk»L  '•oriBTui  er  4 

•10  Ma  jl«>   I* 


•jct  laoiMr  Noitt 


rrf<<'ib*'4L  'tt<  4Nu  c»4LU4Hoa  or  «'^ti( 
>uaaa(>«a*  <tm''4  itpc  4/t>a4>a  roa  jar  >i«>*Tial< 

40^10   S«0  jH.       1 


•larca^jMrTaav  raAjteToaii* 

raoauLSim 

TO   »4ai    ••■    tM4L'SIS   jr    '•<    •aOr'i-LSIvt    tSi«i,» 

acaiitak*^Nl  >ci>  At  l^■T<^aL4'<cT«■«  ■'-ofu  rai*. 

•10   *Ta  alt.    la 


•git  rMMTrat 

rvitMT  rewraot.  trtnas 

'V4k."4Tl"*   yr   •tCHt. 
"rC>-<>ll>4L    •lL4>0N    r\.lj 

ae-«lo  i*a 


•geo  aaaLrtis 

(mcTlvflKM 


•laTtOTiai 


•l« 


•TioM  ■rrairvab 


n«  'ratrTt  xa  Maa^Ticai.  *TaticTuat.  jai^ 
«c«P4c  •acirika  Maairt. 
4»-aio  •>•  Jl»>  TO 


■•voMMTioa  MTBirvak 

T»«a«T 

aci.£«4acr  4k  4  c'lttaivt  la  *«i  ev4k'i4Ti< 
or  4  aiTauwx.  *«sir«. 
a»-aiO  T«4  jh.  m 


INT(<T|M4L    4«S0«»T|ja     |«    aOMT4L    HTf  (.<  rfaSIIMI 

iacaC4S'a  tn^H*  or  kC'«i>i  4katM'.i   UTc   '-^ 
t<»Tr$T|>«f   |N  *4TiF>iTk  .IT-.  <:ta«wosi«  ».-i  •gaT4». 
><TrraTk«sloa>  >^ 

to  fM         r  ^iv.  1* 


•leoiat 

*cc«Mi«4TieM  aracTiON.- 

ruaiuca  <Tto«tt  or  i*3t.iC  4in«  KrcCMaiaaTic 
4e4ate  ati  ui<.  »• 


•l(MMco  MfcvaeaMOTOiVTus 
MM  aaeccasiao  STtTcat 


i«Ti»aatt4Ti<Vi  or  tht  «(.«m.i<  or  le^Kt  »Tua 
•e«aai~«Ti««  i*-  aiT«i.  jaioc. 
40^411  MO  :<.  as 

K^fDtD  04T>.  nK<ct>S}4i  ri.^k.  atn.  roa 
outTU?a«  TMf    iwK4atj  t^CTa.  tao  t 'C'i4aitlh4rr»a|eat(  euwiCHT 
TO  eaiv*  4  raati  mj^t,  ttkwa 

•B^ll    (11  aH.    M 

laii>4t.  4TTt.'«Tk  TO  '.ittxo^  riaculT  itvirts 

USIM   ktl.«l*    llX-int    >S    >    MLie    TONIC   Ct/NTUCTO*. 

•ii#Mwn  oatcTaoOFO^  M^aia  iti  -i<.    § 

»ie  et —  " " " 


roavtatfia  or  Tta^,   c-«0n4i''ia4aMU  440  •leniUTlM 
taicTao*NOT'wtT»ir  i^T^ot  0*  ^•teioTF  t44kTSik  nioTowi 

TO  rtTi'T  »•«  b«Tt«"l'«i  t'^uaT  "r  i4Tk'«<rfj 

"•"oaoci'a*"*  4«*>  •tTao..€J<  la  t»io»«Tf  tig  thc  •MOioioaia4Tloa  :*i»i  k'TiOfc  e»   icon 

cateooT*  T4a  MiuTiaa.  rae»  «u>  Tt  »<h,.. 

••^»«  •••  -■>'.    •  4*.ato  ata  ^t..  a» 


»t*<'-*"4l>Ci    '•4t,U4TtO^    jr    4r^«tNTtC^    4l>f 

ae-aio  iti  jh.  tt 


•«T4Mkt*a  eiMaecat 

nTaaOLlr    nitoajras  44J   TMatnuTIc 

4aa*o4C'4S  TO  h»«L  r4itj<t. 
40^10   Ml  jH.    I* 


rCT4*0t.lC   OI<oau(M»  tli   TMCn^atoTIC 

4arao4C"«»  to  a»>i»i.  r4iL>i«i. 
40-«ie  MT  jii«.  la 


■  lOWT* 

a4T»«U>«T 

(UMaaauiTib*  or  <tc*<44CH  0.  ■«l4au.l: 
olMDOt*!  4««  t»««4atu'lc  »aaaj4eMt«   !•  ««4i. 

r4ILt«C.    4i^   N0-0Tk4MS.^4«l«Tlw*'   Or    TIaVjr   •|la 

r4aTieui44  •tri'tNCT  t^  r-t  *i^-*y.    »>.rtBui.ic 
oisraoi*i  a"!*-   i<t  ^ataic  raTu^T^  tHO  i«  ua*au 
4kl»4L>  rC*'  iHviun. 
4«-aio  •*•  jh.  la 


•ateWT* 

ncaaar 

iu>a»aU4Tib'<  sr  at jt44CH  Ok  •«T4aekic 
Ol»raot»«  4«c  i.<»«notic  4a»*^»e»««   1.  •««a4i 
rriiuat.  aar  >H/<«Tk4<>s^*<f«T|.>   or  Tutu*  aiia 


Ol*c«0«ai  .Mn  in  uaiaie  ra'lt^Tt  ^^  ,„  ui^nu 
»k|r4t»  rea*  tVQItO.  <-^"«. 

-  «I0  aM  ji,.  |» 


■tU  »WMtn.tT||t 

otet«TaT 

T4ak't  f4»  tvakbariao  crrtciivtwsi  ir  »«»u. 

aaaj,  «.t4  iw    i»TtkKcitJT  or  «•.  tu.ir^  4Mt  4 

»»-«io  101  jl#.  w 


akia 


CTton 

]tNvt<TiwTiuN  or  tu^raiCM.  roaiAicTio* 
i«(  iteNiva  |»  tMrc«HMj(o  ,eaK»sdurTe«»i 
auiaTta».T  raotarts  atrn  la  rt,  al. 
»o+4ii  •«•  ^w.  as 


:0"aUHie4TI0M  »V»T(H( 


[*CMsi«^»  4>o  iaui.MMiT  M.r|.orcD  »oa  Lia*-! 
"4Moa  niTt-TioM.     laTcaiti  raoiacixKO  atroai 


TaancLiaa  aavc  tums 

reCLtIa*    TirMK|«u(k> 

'  aio  MO  jtr.    0 


ft»«.i.oa»*ai  "»  Lea-.aiit.  Totytttaa-ow 
Tuafti    '"U'l^  '•ivuoa^.r  atn.  roa   ,.„  ^r  ai, 
*o-ail  aif  j|».     a 


aiatt 
ecncTina 

,,  •«»'-'«'»'<i  '^»t»  jT  fc,it».  ,oc«t.  «tiKTa. 

Tioki  4«o  r4ii«i»aT. 
■  aio  MO  ^|«.     a 


•l.l«f 


M  too 


wi«>  a* 


ronxaw)  tar  coaTaoL  la  i.Ib|I»o  •4ai 
t«lf</Ti«H«  4K)  n^iioai^. 
*»-flO  TM  jf,.  la 


•kIR 


BL-MAM 


oiiecs 

n.(4V4«t.  $u«*4Ci  taitaoT  or  noei  N*«ac«i«ai 

oainf , 

«*-aio  »o«  ^t».   la 

anaoMTie  cooM 
ruLK  eeuMTva* 

4  a»<»««Tfe  b«c4Bi  3aa«a*TBaina  .  4  a*w«Tlc 
coar  co"aTt>  C4*4«u  Or  cmnti^  raon  uar  ro 

Tfk    |l»iiT   iv(.kT>. 

»»-«IO  ••?  j|».     « 


■MiCTtC  rtBjM 
ULTaatONie  aaouriOM 

'all    CU.fTfcO''  aOf<tL   C4LCUL4IT0N   OT    fHC   xrta- 

otaet  w  T,»  4iTtwu(TiM  OF  T*.»tytBU  aouwt 
•4»f»  o~  4  •4Ga'Tic  ruL3  r»a«aet  to  i«  .  aniee 
0l»rL4cacaT.  *■ 

M-aiO  100  j|».  M 


I   C4««  MtTMS 

aT»  e4aL0  -iTaOj  roa  *Ot.«|a«  craTaf^ 
t«TM«*i.   akna«.l>^. 

T<o  •»•  Ji«.  i» 


ai.4aou4oc 

eooiM 

T««  'rrirTi  <*  aaaKiarictc  <TaucrM><,   #m 
otrntt.  *aeon|Kfc  m4*it». 
••-•10  OM  ji,.   M 


ITMCTWK* 

l4afc"4*t  »T«.tTwai  ,ao  iaT|«a(aMHi«^ 
conao(t4«.iTt. 
••-•lO  a»o  jiv.  „ 


TMiaar 

I4iai,'i40a  »Ta"<cTuat  .,^,  iaT|,ai«»a»«^ 
COaaoaai  tT>. 

•10  OM  ji,.  ja 


•kiwaa  tT«TCM 
contWL  STtTcaa 

4»i«TiMTifc»  or  aawaccns  |.,  tmc  orinat  coa- 
122  J? ^•'"  ■^'•-5l"f»»IOa.l    »T«Tta^. 

••^Y  Ma  j|».  n 

•CMCai   BrircM 

aanOiaTieat.  4M4t.T»t« 

ttklVl    or     ||,»uT    *4Vi.r94MS    T»    TIU.O    I|4C> 

klairko  oaTMorm'-tc  euT.Mrt. 

-H«»  »»•  Ji*.   • 

•llfuil  ilTM.  runr« 

4  kii*  »na  LtooiD  («ei.TiYi    ,rT4fci   Tii4<lt.4Tiwa 
or  aj^tT.a  a.Ti^r  4aatie4H0a. 
*»-«l»   IM  ..W.   aa 


•ii«n 


Taaiaia* 

4iT«iitT«»  u  a-ira«  v».  s-t.,**  alC4j.  4» 
4a  riai.^aaito'.  roa  t^  y*.  a.s  •tTwiCT«». 
M-aieaM  ji,.  »a 

•kMMca  vcHiccr*  i4cae«aacti 

L4MCMIW0 

^WNN.aT  np   iwga  aao>^ik*l9a  *nTia  r^a««a»> 

4»<r  Ou«iai,  Thi  rLidMT..  jr  4n.  »a.j  W4" 

••^•i  100  ji,.  at 

•caurc*  viMiart  luaevtcci 

KTCDULiaO 

L40V.«a  »TkT|aa  ron  aCaTOa  *»»Tfa  i-f>n 

Tiira  M. 

•II  IM  jk.  la 


iTic  atnauk* 

eoMt*  t woman 

raaarTlc  warcaTlai„iTr  or  wiwaic  kiTa4TC 
aiaoLf  'BYiTai  ^4tuac.«ar». 

••-•10  tTl  j|».   M 


jTie  jTo..  . 

M4Tt«n4Tieat.  aoncLt 

WkrtajaT  o»  4  okOWTK  traaa. 
»»-aiO  MO  j|y.     a 


katlOM 


•41i«Tik»t  4>Ma»ri^a  i«  r0i,T,^  ••Tr,.«TtaSiaMi 
'S"  1**°  !."»«•  or  »t,ua  4i.Bo""«  l^Tf  T-r 
•".!«!«,  la  r.'itkTs  .|T<  cia^~9*i«  »,t  aoaT4». 

a44  aTa  ju.  „ 


1  coara*^  •rarcat 
*^"  or  co>a4ar  LJ«i<rica  aaoaLtaa. 

»»-«l|»,  'M  j|y,    II 


•l.oa-Tr>rt*4Tuac  aricaacH 

^^NOUCToat 

•  acn  Ok  ioa-Tiw«t4,rja(  roianjT|„t 
«i  4aM;Ai  soma^T  atar.  r^  ,^4, 
MO  j|».    a 


•••MMCaiM  otn* 

eo>"aMo  •  cmr*i\.  »MtcM 

Tfc-'-ICai  (4'-iLlTT  cai'tau  roa  t>«  •laoTcaaa 
c»o»ta  "oniaot.  'aciLlTr.  raaati*  I.  i4«»k  tra. 
•Toaraw, 
»0-aiO  tao  ji,.  la 


•kuaaieafi na 

•««  jaytBoaaiaTat.  CO^OfTiOM 

"Jf  »«♦  Ti  nr  WM((«,«.  ,t»T$  jT  ac4»Tjet. 

roa«<c«a'  4Hr  cc.»ojiTf .  4i  'ibt  ij«aiC4aTs  la 

04CI    0l,«4|M«k    4«T)    V4a«    }*t.a4T|>t    Ik    4^    JLTa4. 


-iTie  ran 
a«iaTta4aet 

T4w»r''***'*"'  '"*  *"^*  J"ki*»Tloa  4#  »cafr««aT 

40-aiO  TM  jly.   M 

-  JTie  T«»« 
MOlrie4Tioa  am 

»  aH'>aa4»  ro»  T«t  aj0iric4T»Oa  ^  aaina 
T*rr  II,  no*^  40. 
«»-«IO  TM  J,,.    ,0 

a«40««TOMTnMOTtMatet 
OOUOaav  UT(* 

iNvKCio  aooHikkT  L«TC«  or 
aaakcTOMToanoTatMicti. 
•0-aii  IM  ju.    « 

aMiKTewTxaooTwaaTe* 

iueTao«teM4Nic4«.  eoHvcartiu 

L0»  'aa^T  vot  T4(ir  e.MyexSto..i  eu4aTi.ai  t  aac«. 
at$«  ai»T.  »«,   >.  ^ 

»«»-«U    1*0  jl*.      7 

••aoacTOMTnaooTNaaret 
veattect 

.tJVJ  '«««Tloa  »o»  4ii.-»TaatT,ie  a4*ik.T>rnlW- 
is  rii»'°*'        *       '*  *'*^''»^»»'  coanocitvt  rLuli 

»0-«IO    110    *  ^fy.      « 

•MOMTOMtrtM 


...!  »"™"  *o*  auT^itiic  cOkCarriaa  ».o  r^K- 
ti»iN«  ««  »TiK)4ao  aattTaaCTta  04T4.  .ao  t« 

-^-••0  lar  ji,.    a       '^' 


•itaecaoMia 
trrteriyfMM 

•  coHTiaakNcT  aoML  rja  thi  »iwetCTi)i  w 
Lr4rta»Mia  rr>i'Tivr«««. 
»«>-««o  IM  jty.  at 

•UaNaoHia 

mctmoM 

rtairrTina  or  urxxlxir  la  «a4u.  t-lgr*. 
••^11  MO  jfy.  >a 

•UaaaiM 

rcRraaa4ae«  ntTo 

■tJa^NM  MitaaacMic^   |«  a4|nr|>.4tt(CI4TC 
Lf4ra|N^. 
40-aio  aa*  j|y.  ao 

•ccaaniM 

otaoai.  acMavtoM 

•i»r"ast  HU«kacMit<  11  a4|i«ra.A,Mt:t4t( 

•10  «M  ji«.  aa 


•••eail*    TKOl.    tMWOMT 

auTomTtea 


rv.. 


e4t  cc^^aoL*  »o"  a4CMi «  'JOtt. 
•»^ii    IM  ^1*.  aa 


>4Tina  o»  aiTNOrir  ar^k.caTiCas  i»  wa^ai. 


:Tto« 

raoo-'CTioa  i.a«ia(4«iaa  acak^c  oa  iv-aai 

ILif."!!*^"**'   <>»'••''•<.'  aao^M*  at-T.  mO.  a. 
ae-aio  roa  ji<,    « 


•"•CMiK  r»ei.i 
auTOHtrie 

'**  l*'""*  fc'  aiTkOrir  4aa».,<-.Tioas  "»»  auatal- 
cat  co.*»Ot«  fo.  kkf^K   tjots. 
••-•ii  4m  -|y.  aa 

•MCMIIK     4aMLaT|aN 
aaOKT  «  Taac 

4  c.  14|.««  0*   M»  auaS|4^  iCi'NTinc  aarta*  la 
TJi  ri(iJo$  »♦   w«rsic».   a4r.«a«|tcs.   4.t«oaoT4aY. 
»H)  CT,  4«ia.Tick  4V4i.4j(.t  oa  k.-atTie  i«at  aut 
•»»f4a<^  »v,aacvr»   |k  a.CHtaC  T,«<S(.4Tlos. 
**^I0  *•  Jt».    TO  • 


•«4iaTiN4«rt  araioMacL 
nuiaiao 

rcarAanai*!   rv4,.u4T,oa,  „*  tf»nu,ric^   tia. 
caaTT  t'a  ai«vt<LL4acc  iMiaat^T  ataaiMk.ai 
riarc  »»rT.  *  ' 

••-•lo  i»»  an.  aa 


MCMIMtf 


cona<ao-4i4><0aiagi.  ai}  aaa.RcaiaT  xclatoa 
'kfao* 


•10  aTi 


.'ir.  *a 


^rtlT^IZ  •»^""'"-»'*»  ai4»j«ei«,T  or  »f.j«kTt.t 
ae-aii  i«T  Jfy.  „ 


tlia  {Mxert 
CMaiia  ^OTs 

•To.'t  k'Tio^  iiujT  o«  r«ik.ta6  er  af>e.>. 

••-•lOrtt  j|y.    IT 


laT  CMIHfraiao 
cOMKacr 

ausi«<»»  a4fc<acaCi<T  Oa^. 
*»-««o  MT  ^1,.  a. 


N-IJ 


WMWI«H 


MCTli.  PlkM 


Mtr**c«  eo>»T<»«i  «Tttt4«. 
«»«M  •IT  at*.  M 


(•TItl    •••  MiPiatTIOM. 

■M  Ml  Jl«>    I* 


Tit* 

'AlL'Mt   •«eMUllW«   at    h«W*k'»   MO    INftJ^MCf 
■CTlL  rtk"  ••O    •    Tall  #lk4  OltkTCTlltC* 


iT  ,|(cl*l» 


l—tMIM* 


nMCTUa*    M«t  WOMUTlja   CMtlUC^UKTIC*   w 


iM.  inn  fi*T. 
>ti  na  jk*  u 


iTlMML   KItVITT  rM*WUM. 
M  Ml  Jl«.   M 


wavanuaiaa  « 

••T«TM.  iNLBtM 

tST*a«.ltMII>*  CkMMUIff   T*  **«OUC(  MieitlW 
e*V*T«l,    l«l|T»    in  TMI  MCIVU   tb'M   r«V»T%k   M»Bf»« 
II    IM  •>!<•      • 


»1««>«T|C«L   MOIL* 
MCltlM  nMltM 

UCTl'<IC*  W  "CCISIA*   Tf«iMT(      imaLitm*t^l9-  9 

lMiviou*c  »m.f*mijct*'  itarHtMtTicM.  M^ia«<wiii 
•rcuio"  wM'iNb. 

MrtM  «M  ■<!<•   IS 


MKCMMCM.   M«U 


Ceo*OlhiTIO»  MAfMtM  atlCJ   ON  'HMOIIM    III    • 

C*  (Htui   lOMi   {f^mtt  ■icat  ■  *  '*•«. 
>  Ul  Jt*.     • 


^MtCTUH*  *a/<  ocTeriM«Tij«  OMiUkUaisTici  v 

CfMMIC*    W^   (V^tLk. 

■I*  MS  .<l<>    I* 


■OMi  Maiircki**  KCH.wiMS  !-•  •a«rt<.NTiapc 

CWIC   li^TH.<> 

Mi^ll   IM  Jtl.    IT 


tn»-  T«>«iniSsitH  or  tMOJij  1M^<  TO  ukif*«aokMn 

STauCTuMS. 

M-«M  Mt  wK.  M 


PtTM 


!«•• 


)«,iawr  ii»Ki. 


r«n«iM  «Tt«M 


<   e<**»K    ItTMW   MIC*  OKolTtS   AT    •   *0«t« 
L(««.  •*   M  WIT*   4T   3   tm.  >Mtf«tT|M  0«IMU*iM 

vrMT. 
•It  atr 


racTwiM 


rfK. 


ectiaa.  ■MoiteTiM.  tcstim  ticMiiawcs.  tao 
■VTMM  M*  T»«  Maaue'toi  md  ^cstias  i* 
ea>w  »ei/i>  hiw*  M«ti«i»«  caTaT«L». 

•11   IM  JJ««     • 


M  j|».  M 


Taaa.<iCkT  tMkTkl*  J'  >*.l 
-•M  tM  •<i<<  n 


coMm^TaTfaii  <v  MOtMMJkMO  kTaucTuaat. 
atiroNf  ««<  M««  r«0P*a*ri9M  i»  ttiLir  •cei>. 

M^ll   Ml  Jt<t.    11 


eiat'T    IMTtMCTIM  aV^OtllMaTlOa   rox   4 

S*»m<  f*  svvTkw.  iMtCMteriM  »t<wu  tM(>a 
•I*  aM  ■»!«•    • 


ICM.  M«U 


•>0>«)rSTlMCT|««   tVU.^ri>M  OF    'WTtC  rtfltfUtl 
»IMC   «»»T. 

ao-«ll  Ml  ji<«  IT 


i«aa««.*Tto«.  '*  *eacia«  acM^CHi     KtlcTto 

aUtflAM   4ailCLI.<   Ok    tH^   ftttftf.   MMMkltfl  •» 

MTTlCt. 

M>«ll  a«i  Jl»«   IT 


soi«  ttP^CTk  or  rat>Mktnm,  >«<»aMTi9a.  ••* 

taactT  tf  ntcrenMCKS  i«  «tm.*. 
iM  m  jiv.  IT 


•WlMMLMICaL  MIX! 


TMCOfTlCM.   *attT»l»   •»   STa^t*  %•<«    l<lT(a«c- 
TlOk  la  *  n«iact.  *OIL. 
I*i«ll    MT  Jtl.    t* 


HT|»«liaTlb»  or    al^rt   OUA.TItltS  ^    KlCCTtO 

■LVCHT*  Ik  M*«u.iuM.     <M*  s^eTaeKa»T 
MMUaraTto  at  •*Mntiaic  MC  rtvtCM.  «TmMS. 
a»«M  IM  ><i»«  IT 


kTVM 

cacixuTtok  >«  4  n.<aaL»  ■»><  t^cTKOitrta 
a  alTaMM  44^  oarw^  •**>•. 
MM   IM  •*!*•    M 


■I  MM  ii«cfao«c«^T  »Twet  w 
aDna>Ttoa  w  mm*  m  toklt*  i**  Ti«  hi*-*  «40<w> 


i<l».  M 


iMMTaiaL  MuiMwrr 

MMIM  aMcaaCMi     MMOilM  '«4*  •»  C^ 
atMiMi  Muiaamr  cM>Taxri»>  mo  Di*l«i. 

11   Ml  .<f«>    M 


iteac  M«U 
MM  M4MMIMIM 

TIC    Ta4MMIk«l«k  or    *T*.M   *4«tS   4T    4<i 

iaT(M4r(  «v#4»«TiM  ktauio  4K>  »et*MT  ««.!•>. 
II*  (M  j|«.  IS 


aClulTt  I*    1>«    ^INf    lalO-UntTCO   STaT't 
*IHOO>   rkl«WT    >B0f4W. 

I»«ll  ••■  Jl«>    I 


4lM~a4«.  i>i»Taui«aT.iTI«i  st^Tv*  roa  M4*t^la* 
•«Troa>a.o«ir4L  *i«aflni«4  IxSirc  THUMM'STOai^i 
riaai.  ■••?. 

■I*  (M  Jtt.     I 


iCic  acMaaCM 
transTicit.  imltsi* 

•  M««ta(.  ui^  or  a*is«>i  4^1*04 1  "AT  1 9.1  rw 
•IMn|4i.  cvtrrt  (ITh  4K«i.ic4Tta^  to  •4cTf«i4L 
C*OeC4M"ITl*  O4T4. 

M-ai*  TM  ^i»>  IS 


Hicnc 

MMtITT  MHTMl. 

Ta4M4|.4T|0h   np   M»I..T    '«lSC4<>rM  M  eu4l.IT 
CWTML    or   •«P|'f«|S> 

l»«tl  an  -iiT*  I* 


raaiMM 

»-«   Vl.    •-»  ■ce4U.   ."lO  a-TIK"  vs.    »>Tc««  I 

C4U.  roLLoaiaa  •4i*r3-.stxl4Ti  TaaiaivS. 

41*  «l*  jH.    » 


iMTIMimiCM.  aaaaMTCas 

*UtB(0  aiMIU  aaMt* 


4Tnk<v*aL*ic  r^iagM^«r  »ga  acasMU^  «lkSlk4 
aM  LM^K**"  oa  4  aa*  ■!•  'Ma  r^k.  c«^<4«Mai.. 
■M  ail  Jl«>     2 


ICM. 


4ii%<«a«a.  ikkTauwvT.TiSa  st^tcm  vm  MaauaiM 

MTr*aui.MI*'4«.    *HCM«<(«4    laSIC   TMMOTMtrOiiaSl 

rih4t.  k*aT. 

ta^M  aM  Jl<«     1 


tC4itsa  or  MfiCjaauMicji  cwvinjaa  to 
•  Ml>«  b<T4  r»  4arikcfx«  Taaai?  k0c4TliM. 
IT*  ^K.      4 


iPMie 


.T»|* 


ri.Oi/>  latt4i««T4T|».  Hum  S4TCU.ITI   «t.T|TuM. 

Mil   lU  Jl».      I 


eW»aT   LISTIM  aa    aCLtCTU  rVCWatkTS   4ND 

jBMMt.  4aTicu«  oa  wMjiCTs  aiTNia  tm  rtcxaioi. 

IC«*«   or    Tl#   PCtMSt   iWTab*    IW<«M4TI0m   CCHTta.       , 

aSMM  aM  41  «•  IT 


4tvi«iCTaT  Ik  a-T(«M  »s< 

4k  Ciai.aN4TIM  'M   s-a  VS. 

4eMi*  an  ^iv, 


ITMA.IM 
Man  aiitttr 


s^T^aa  acC4>a.  4» 
a-s  <s*nacT«T. 
I* 


ante 


tM«t<Tfk4Tiv«  oa  la^aat  4M0  ■4S»  Ta««tatas 

itfaa  tmt  aanu>o  iNCLuoiaa  rni  i>«i.urar4t  or  T>« 
KK-»i.««T-4Ti.o«a»«at  »»»»t"i  rfaat  at*?. 
41*  laj  j}t,     t 


mnrnjmu 

■«at.i>aT|M  «»  TiMlwC  04T4  Ilea  mittli 
MTMlaLS  MT4IMD  bith  44k  MkaiN*  ccxrarauiTT 
«M«.|caT|M  tr  ■cilu.t.'S  »ou*i4  cmci  T.«airr  Tt 

IM  Ukl'MBTC    STacil*Ti«  Mt*.      4kW<l«4i    aa4»MlTt. 
MMM  TH  JIV*    M 


4   ITuev  <W    l4MtT  <«4Tf4l4k*  *UlT4*L4.   M« 

MCKIM  aMnucTtok  c  ta-ttv  iite.i>Taan*. 

WMM  MT  tllV.    14 


rv«t.i>4TinM  ur  TMI  ctacjk4T»<*  44«i  i^TaajLU 
vaacTk  oa  •M^'oMie  imc'iviti  la  aoiM  i<4kTHT 
Ta4liC0  afk. 
MMii  far  jl«.  la 


LIM  •! 


IMI 


WM.4aiMTi«A  oa  a(^4«CM  o^  aCTaacic 
OI»MNas  4M  ii«a4nuiie  4aa»»4eH(4  i<  4Ca4c 
aaiLuat.   4<.n  Hii>ioTa4<iSi^.4<iT4Ti^  ea  Tufiar  «iIn 
a4irTicoL4a  ■t't'tkcr  tj  r-*  «i.»tT.     »<.T4adtic 
oiaraK*!  axin  •«  bataic  •4itf..Ts  aao  it  u«>mic 
4«|a4Lk  •Caa  STintc^. 
(•Ml*  aM  Jl«>  la 


-14 


aiMlkTVaiUTTM    IlLCC 
MTBI|4t.( 

4   Cu>alt.4llea  oa   kllt44TUW    P4T4  aa   fUCT*«klC 

aagatartfs  "a  araaaCTOar  coka«u*«si     awaiMSi 

C4aai04<i    fclTk|>«Sl    OIIMSl    SU'elBtSl    IJLalOtS. 
••Mil    9U  Jl«.    14 

MICMatMlaTUIIUTIM    IIUCTMaiC*! 
••■MICH  MMT«ueT|M 

akukx  airacM'auTuai  k.4rt*iw  aaiaTtu  aialM 
MITaai.'  rg*  4kH*<*Lia<  k^w  tLt.rrairait.T 
iMTracuNkccTi>«  tLirra^i:  aots.)  i  L'ack  l0c4Tu» 
Ok  a.*»  iNc>«k  ifkiaas  at  4  si>.''i.l  40i.jCaiM 

*a«juTi>Hi. 

••Mil    M*  Jl«.      T 


aiCMOMaktMS 
IT4«MV|.8C0CCW* 

lkTfai«o»4kt  •«T4«akl*a  M  .kTlaieiie 

muttt-r  kT4r>.T|.«cacei. 

-    41*  •»  .,!».    14 


•ICI 
LI«HT 

..    I!£r'?^*  "■    »W^«»I«"  oa    OCVICt    tUkklTT 

li^!?'.M'-"*  *"  *«»-Te«»ST4u.i»»  suatTMtrts. 

••Ml*  IM  Jiv.    M 

■ICMMVI   •aClikkTCM 
TMMklM  MM  TUM* 

aacu>«kcv  cotvLiM  «*i«i  atMa|Ma*Milc 
"4Trai4».s.  ^^ 

•I*  «M  «i».    • 


aiMiuLS 
•VMiMtii  icMiattTaTi 

iitSHr-I!*"'*  «"e«-UOiM  Mat.TTt.  ol^yjl?^. 

••Mi*  **S  JIV.       4 

t«IT« 

4«*tnis 

'Oil.    ««   ,    MW4rt-at(aclM   STOvT. 

*^^M  •••  Jfv.  M 


■IMlMaawm* 


aiak'OMtaxT  m  WTMTOMuiaiat.  •««C4acH. 

^10  SI*  jtv.      I 


aMMIM   aUOT* 

aaOTCCTIVt   TM4TMMT* 

fV4».t)4Tink  oa  aMTtt.T|Vt  CO.T|kM  4i*» 

coaaesfHi  iiMi*«Tiok  ea  iMaik»  auors, 
-"  ail  aM  jiv.  », 


•atcaoMvts 
M*aaMT|M 

..  CST^*?  "**  "*"■*  ''^  »o»4ke«o  "K«oa«v« 
orviccki  iknai"  atar.  m.  s. 

«•-•"    !*•  Jl».    IS 

aatCMMMS 


J  liiaiuTiaMl 

f#T|-4t   a4Tk«  oa  C4l>fT4«.   4CfcMWk4T|tlk  «««UI 
TM  4tt.>kUR  TIM'  o»«crtvc.  ^^ 

•Moou*  <rkcct«0ktei 
TMaMiakie  coMvraTiM 

aa«IX?!Ii'*'5  t'"*^*^*''  'X^'"^  <-4a4»u  oa 


•  ICSli,l*MT' 


ITIMI 


aetaie  a4i>4a  aoa  ni.«siLC  ouifaNci. 

••-•«*  M*  jlv.    „ 


LfOblb   <iCT4L. 
••Mil 


UTIkTSTt 

nMktC   RM^CULCS   Ik  LI  MID  H*0*O«Ck. 
*•-•«•  M*  rflv.    to 


Ml 


..IIV. 


•«4kuaci#kT  «a  itteraa,  ock«tTT  la  aseatT 
CkMkwST  oatas. 
••^•1  aM  jiv.  IS 

MtklTaav 


IV4iM4T|0k  (la   TISTS   Ta  aMDjrt   MlCCi.S>    Ik 

aaav  et.raa  rouaac. 

•U    IM  jiv.   23 


••IklTaAT 

■OCMMTaiC* 

k^eo-aaatkOk  aCTMC^  t.)a  •rUTgw  caOCTt 

aHC  taaaovi  aai'a  Ti«  .uc^kCa  ki-anca  ai'LB 
e>arau~cf  ut>  TMO»a  ano  -m  aoi. 

••Mil     III  i|».    t) 

•aiklTaar  atvcHOcMT 
•^nvw  Tt»T» 

ai«*.Sirt!?'*°*  *"»«•   >•»•   kaHTOOl    CaSfT* 
akO   laaaoia  4*i»a   T^  wcorCa  .•■m^w  fi,,„ 
t»a»au«««  4w  TMOsr  a^e  >,  koi. 

••Mil    lU  jl,.    J] 

4«ll,tT4aT   tTMTC*V 

_   •"»••  oa  TMf  >i|.IT4ar   1%  sovi'T  aokUT  »,^i- 

•ovrtT  "lacxkuc  ari.4T|>t   fsi  a4«»T.«ii.|i»«v 

aiL4T|gNt. 

••Ml*   Ml  J|».    1« 


aaeucioa  iTHucTuM 
■nicm  iaanicM.1 

aw,Sft4^*2;*J!.*"^'  ■••  ••  *"  •^w  »'*»« 

aWT»l*»   4N0  "Ok'CULM    rHCMT. 

••-•»♦  »•»  jiv.  n 

aMUCULM    IT«UCTuai 

(L<eT«i(4i.  aneaaATir* 

liroy(i<ii»«  a«.T.««ki  Net.'CM.4a  »TaueTuk4i. 
l*as  >•«  T«|a  •«i.4ri0k  I"  ci.(cTHtc4k 

J||«.      4 


«t«**^»TIM 

•  I   «il.'.*?f  *****  *"''*'  "    "^  •*»'    I»-«H«» 
••Ml*  »M  jtv. 


»•  aOiiruU!<. 

••MMJfcM 

•Mtteuuil 

OTMMilli 


nMcnitM.  oMaMTiu 

—  .S"*^!!"^""  »»  af4S|siLiT»  oa  Ti*  "TCauc- 
I-*«£r:'!i.!'  •  *^-'  »*^^  »*»«■  ~  'OsiTioa 

TMt  O^aaToa'S   M4M0> 

••Ml*  *M  jly.    It 


l*V«k  •l*«MrT 
CMMfU  UMIMt 

•tTm^  re»  i<T4aLiSrtiai  i.4NMtM  ocsiik 
caiTcait  aga  Caaaua  *.«}  4|im  4i«4. 
••-•«*  M*  j|».     I 


wismiaecM 

MMICIktlM 

TJiaoki-4«.    .k11.00»    Tt,T    4k   COkatacP    1j   Tat   1*7 

TTSti  rtiLuacs  TN  atniciLcia  T.'tTNrkT  9a  «omm- 

*»-«»0   Ml  Jiv.    14 


0TM4MI 

ikvijTiMTU^  l#  iiajerual.  4M0  Or^^lct  V 
•»Mio  tor  ji,.  (f 


•MUOUI   I 


^Ti«  aMOIniOktMTIM  CaiM  SkCTIOk  oa   «•« 
"oa   Ou>    TO  4004, 
-    41*   STa  jiv.    2S 


2L!  2^21'*'-  "•e"o'«-xjus. 

••Ml*  1«M  j|y.      u 


•lawtMkTiaL  t*uaTi*M 

■t»"*MkT4tl»k   4M   •N4LrSIS  Pa   kIMMLt,      TIM 
••Mil    IM  Jiv,      ■ 


aiklTiav  iTMTciT 

Tt>T*«WS 

»  »w«T»caiai  Ok  TNI  tiMiaicaact  Oa  tw 
•SOvitT  aiLlTaav  Sla4TitTi. 
—  41*  TM  ji,.  la 


■  ILITMT   T4CTICS 
t4M   TMrOKT 

flOk.l.   clkak   aaoiBC   e»^4T    kMWUTpl    MT4 
MT  4kD  atoa  cl»«a4Hk.  ^^  "^   .<•  • 

•I*  »*»  jiv.  la 


•aiLITMIT   T4CTKI 

MiMainnM  ieo>«vmat 

'l»»«L  ciaak  aaowi)  co^aaT  ataukaTea  aaoMan 

4k«  04T>    LI<T|k<t.  — v».*" 

••-•»*   OM  j|».    10 


aikklM  a4CM|MS 
CMtTML    mTCW 


aMkCnui 

""Mtflti 


TMMtijipM  runrari 

MtreuL 

kUtLt4-  bttroai,  -OLte-n.Ck 


?I!ltt*'!2*J'  Ofk»xi4Tiok  r«Mitk  oa  ««t&iu«    32iJ"i 

e«.^i  4H)  f  HitTt  oa  «4ae>.ti4riek  oa  MTTUftT    ••^»*  • 


MWCTOM^K  caaccT 

KTanaa  nckcaiaTiiM  or  cl.ccraan««4Clle  alcU) 
«W  .<l«.     • 


•MkTMIW*   4U.*T* 

c*ke  aofiiM 


CSC 
lOTItl 

41* 


HI    kT*4l*'   S«iaTc,|«i   TO    I 
"•  ••a>44'ToaT  «T4Lk. 
M*  JiV.    IT 


•MkVMCIM    l*U.*Tt 


LOCM 
|k  kfOa 
*«oaT>a< 

••Mil 


'He  •tM4>lLi<r4Tie«.  •kMtaic.o^  coaTagk  ^Tao-  MIMTian 

••MIO   IT*  jIv.    ta  *T    ktlOTlC 


aiLklM  kacMIMl 
CUTTtM  T«*il 

— lii'.I'*    '"«^>^»»»"    »»    MN4«ILIT4TI»»    4V> 

arTao,,TTiM>  4  •ooti  4.«  <«4aki«  4kP  t«.c«f4 

aiLLlNk  a4CM|ht  aoa  WMCaiCkL  k-ataoc  .*tT(>k 
oataaTi'Mv, 

••-•«*  aw  jiv.  M 


"iMaiCkos 

MCnCCTIM 

„/«'*•'« '••<«   '*»«»  ■^   Wlt».  •*caft.  vt«T4. 

»I04.    4~n  atvtnakT. 
"  ai*  M*  ji,.     • 


*T    4LL0TI 

a»T4».» 

II 


r'!!'2i'*  **  aCOiatfMT  NUi.TiakIt.lM.  vtTNkaS 

Ml*    *T>  Jly.         , 


lN( 


tM«a  ti«  «(*.j9-»gkOTifs«  kTa(..4r>«kik 
<*  4u.6»Si     «~<4r  ulPrw*c-kr4TlfaiMi 
•  Mk-oaca. 


.>lv.   IT 


M*    HJL*TS 


TaaasaoaHcm 

aaoaraTick  «r  immt  kcraOM*. 
-•II  SI*  .<u.     • 


aklMIlM 

DCaOMMTIM 

••Mil    IM  jIv.    IT 


0>|»4T|ak  .«kltT4kLr   04   NcriotkUk  oil 

allK  a4ac   taOTM   tHj   OTMta   .TLtmr 


aaat  laOTM  4H<  OTMCa  >*lcctcc 

Jl«.    IT 


••'•Ii!L*«.t«YS 

"IMCMIM  HMOniM 


•MHTI  caak*  NITHM 

•neiAk  ^^MTIOM   IMTHCMTleak* 

taate  ttioj  wo*  »OkviM«  craTaia 


Mkf* 

l»Ta»N»i 

4ie 


•11* 


TtlTI 

rrrt.' 

SIIM.4T' 

eoNauTta 
••Ml*  r 


■jh.  is 


I«r4«k<   04    Tki   aMiTt   Ckkk*  Ntr-«oe   4S   4 
"   nci>>IOu(    Tj   «(   Uit^    fiTM   4   IIOITkk 

•<l«>    IS 


-u 


•'••"asiak-kTalMTNfckca  vak.P|un  M4.0nt 
•  inchtkt  aaaT.  m.  ».  ~.»Tat 

*•-•»*  *•»  rftV.  IT 


aklMIun  4U.0TI 
NamcHiM 

L0C41.  OMfic*  •■«]  Mkis-MCuTink  tTMxsrxkia* 
Ik  kioaiua  •LLiT'ki    4...«r  oiaa»>(-ir«Tr«4iwti 

»MCaT-4»«*».-oao»a.  -»   .ran  ...iim 

••^ll   »M  JIV.    IT 

aaiMIIM  4kk*TS 

MTWi4k  a*aiiiM 

aaoa>csk  is  acawiTCw  »«  tmi  "imii^  4ku»T 

••-•II    IM  jIv.    IT 


«n«BiMi  iM&n 


Jl«>    IT 


tiiM.4T|W»  0*  «  »40ieacri«t  'tLkOur 


•Mt^  M/M*.     •4U  t.e*nco  *M|>>  *Mt*«»«  •!•« 
MVO«*UC'C   M4l1taN|M.. 


ICM. 


MTtCtt 

T«l« 


tl    !••  •<•»•      • 


illMTIW  i«  Mime  StIIC. 
It    M*  Jl"*    ** 


iiaujkTtaa 

ci.a*>-lM  iM*ct»  r*jm  mcu**  ii»lo»I3«i 
*0-«tl   IH  ■>!«•  M 


iTie 


ic 


t*  «ait*«iM  ctvKicM.  Mirri  «r 

•l«    I  IT  jU.      • 


.»  «tuwr 


THWtn"  P^tCtlON  j»C«*tO**  hMIM  IMC  i^Llff 

•I*  '«l»  ■<•••  •» 


•arriui.  rttitM 
orfteTisa 

I*i«ll   ITS  rf1«<      • 


pwfaie* 
MOUTiaa 


N«CL'*a  ■«oi<Ti«n  •«iia(< 
I*  •••  Jl<*  *• 


m»KU»  »o<n  'xjttm 


caaeiMk  *ii^aM#  •miic  na  stuw^tumkmM  »i*m- 

TltM  d«  ■MJklM  COMmT    tin  V.IOIM  K>*i"a 
i»M|l  •*?  i<l«<  M 


•MIK   IMMIO) 


Mlf    M 
•M  Mi 


■T   IH  e<M»M>i»Uk."  M«ICl.«. 


IVII 


STtTCn. 

«»i«M  tn  jt«>  t« 

MUM  PMV  PIMT* 
OIOHS 

■>UCI.***-tMU"UTK3.   MWTaMi«|u.(0,   T,<n«|(iMr 
OIONI. 

IW  tIT  rfl<>      T 


l-«M«  tCl<T>On  IClM  ^M*I«I»IC    MVkl'ICa. 
MIK   V«M*> 

Mi«it  Ma  wK.    a 


aiM  iMaiai 
TMMLIM  aa«l  i«au 

La*-*oii«  k.-«Me  nu«tLiHa-<*«t  nmt.ii 


Tir  ail 

■CLkT|««    SIV4   or    T-«    •NO»»-'"«U»    ll-«»0*0«M 
NCTIC    •'SOMINCI    COU^IaS    CJ«*T4'-rS. 

•la  tas  JK*  >* 


■ir>  aia«i«ate  mo  ct^lic  Mi^$««i*i»> 
c*a»a<u«cs.  "(t'Tiaiia  j*  3Ilit<^»— c«4<€  •!?•< 
»^»Tu-ia»w*K,«»Mi««a.     «i«  •<i"*ei»o  «i«a  •iw 

>•»  aow»>«n  xik'-Mi*. 

*»-«ia  iia  Ji<<    • 


Ma«K  cBMoi*«a 

e>«»iCM,  MMLTtta 

ceavtaiwo  cr  Tl*-'-   C'«<OMi'«UM<lk  •M 
a»UT»o*Mei>«ti>ir  "atnoot  o»  .atsaoTi  t<i«.T»u 
TO  rtTt'T  *i>o  i/'rcH»i>iK  aoxMT  >>«  MT(M«nj 
MTOaoc*«aOK<  »»"  ITnOttii^  ix  .•tOKTl   «<• 
caaCMT*  t4*  MtuTim. 
aBMii  laa  ■'t*-    • 


CM'icM.  aaaea 

aT  cask^ytN*  c»<»"ic««.  *"i»r»  o»  »  ••ci*^. 
MJCU«a  aaa^fi'  •t*en.«cc. 
aDi^ia  iiT  Jl«<    • 


acatuMATiaii  Ti«a«T 

coun.iHk  ait«u*  nuuam  tH"*  i"  mj  ^akcct*.'*. 
la  «<•  <<i<«  M 


>*■  •m.n  Mitw  Mc*icriaa  ^w<  •**>>  ruta 
Mi«ia  it>  -IK*  » 


eTi«>  TviTiMa 
itar  aiTMM 

c«m4i«*  rnoiM  i^a^ccTiOa  ST»Tir  •  ultk*- 
aaMicti  cur'T»a"4at#Tic«. 
<»«ia  Ma  •»«•  M 

a«ii««M  BiamiMritL  cauaTiaM 

ITMIkITT 

*t4«lklTT   »    NOM.IM^«   jUrtHNTIJI.   C«l«T|OM 

u»i»a  T^  »»eo«i*<  "tTHOu  3»  Li4.-"i0v. 
a»i«M  Ma  ji»-  IS 


acktJUTiM  Tiaa 

«»|i«-i.4TTIci  acUUUMJ«  or  fCCMtUla    t» 

MT4M1IW  CXCfcTX. 

Mi«ii  »tt  -tl*'  n 


arna 


acawTie 

Me»4a4Tiak  tr  tHoai  44«acs  >*  u.4SMe 
•4vrs  '•o)>  >N  i>«ukK  aoo^ct  41  4  tiacn- 

SflLlO    t*>TfMV4C4   USIWi    •    rUJlO-WIO   KCJfk. 


MCCM  eiwum 
tnmt 

•OMi  c«M«Ni4  4M  ^e»*(CTi>'s  aM  rrt  efw 

SlOk  t4*C*I«(*->*> 

aia  (IT  ■Jti,  a» 


*tC4i,  aaakvaia 

»<•  >a«i.T''ic  ^imooi  rM  tv*Tim  mximt** 
eiacvlK. 
a0-«ia  as9  -ii"*    a 


atartM 


k«r^.lia.4«  Ti«aaT  ar  r«  »V4M  r»4v4u.ii^- 
••-•la  at*  Ji«<    a 


iLiftiMtc  eaianMMaiMMi 

MMwiCT  4»tu>4Mct  »>j>«  roa  U"  na»i«ikiT 

aviaMT  T|tT  a»g<Mu«. 

att  lai  Ji««    a 


•T  te*mc'%  en  uar.*. 
■la  aM  ->!«•  M 


MW  <kT|1«M 

aMI1ICt<.<aM>^IM  I*TCU.IT(    «U««V4II9M» 

n*M  tf  n«  victniTT  ar  r>«  jOi^VTa*  lM.4Ma 

Mia»>  4i.T|T)/«    WCCt4«  jCT*l4TluMt  OT    |w41. 

a»i«M  Ma  Jiv-    a 


MeuMMa»inc  (abtMtMT 
iNiTauMMTaTiak 

ec«f(.o»«rNT  fv  4«  I  •«a4Hca  •*?!«  u«ti. 
«C4*i«ii<(«  orvic 
ao^ia  «ai  ji«<    a 


MctaMLOav 

aciitrrivie  atat4aeM 

ect4<ioai>4^i''  i>iSL4.<eM  cowurrtu  41  tmc 
Matw  •MT4IC4L  i.4kea4rwiT  im  r>«  C4aLT  •tMT  v 
i«»*. 

•II  «Ta  ji».    a 


MIL  aaata 
KataM 

n«a*iT|C4t.  'NvitTi^Ti^  o»  ou  atki" 

STM4><l«a    TMaot<«M    4   V4CUJ4    r«4o. 

4Bi«ia  ***  Ji»-  as 


Mns 
aMtrsia 

tHV4«Tik4Tib»  a»  thc  rcASiaHitT  or  «^ 

4fll(«4r'r>«U    »».«L»»I»   iTiTf  »^   O^aiMI'ML 
USt    IN    ^Ht    r|(|.".       V4"IOUt    '•ITn'-aS   or    4Ntl.«SI4 

roa  i«Tai.  c(«rT4>iN4«rt.     sj«vt>. 
ail  (M  Jit-    T 


lotaicttaMb  4«nwaa 
MitMt  aaara 

CtVtLOM^Nl    4IB    »4aHlC*tiafc    ««    4Ntl<lN4 


le  cs 
oiaaacitTiaN 

ris>''ci>TioN  o»  »ai.rttiri<aMii»n.C4WtN'H4. 

T«|ft|Tan«(Tl<TLC4«alNa(.    3I*MCU*I0«    |N 

aaurout  s«c>'TlbN. 

4»-«ia  as^  rfi<<    • 

Manic  ciiaaetaaa 

tumor  Hani  ST«* 

e4T4LTT|r  M'Oi<*ekl(l)l  or  rxMULOtHVSf   tito 
M*aMa(N  aiMii-t  4H3  c4ru.TTIc  •«ro»oa4i»4T|0«  g» 
«uik«N(  ON  ■i.4itiiiir}  •^.4r|•M'. 
4*-«ia  aTT  >Jl»<     • 


IC  cMMiava 
«t  ri.uiM 


rrNT>iCSi9  Nc«CL  ivai  Malati^  Hiro»4ut.lc 
riuios. 

ail  at*  jt*'  I* 


■kOV4<      >«.>T.h«SI»T4NI     •«VJ«4U.tC    FLUlJll 
»»NT|«H»   orT4»l  je«<Wt<Tn.    4M   •"OOtf  4»i.n»»- 

ail  SIB  ->i«-  I* 


r>«<«'C4k  Ni4»'TiON»  •mex  otv>«  in  i>*.  titn*,- 
au  o»  •■Lou»o.(.''OH<*.  ai«  e4«NC.»Tt».  •o^icoi 
svkiMC4<s  o»  «i"o«o4,cj"Jt  e«tJ»X4Me<«Tfi 
■ececL. 

•II  sia  jtim  la 


rmTHcsi;  0*  aeo(c4rka>toi«f>VTL 

OCTIVLuoaWNTTl    C4*a»«*TC«    ««<>^   «ltlSI««t 
mT0*4Ui.>C  >LUIb<. 

ao-aii  SIT  al»«  I* 

aniiiac*!*  o»  al»»-««.«i»r4«t  HToMutie  ai.uic» 
■atao  00  rL>«*i''4Uft  a.«.rM-cOM**iNiN( 
co«»oo«"S. 
•0-411  sia  jtt-  1* 

mif,»titm.  -m  »»4.U4'ioh  g«  riaC'-«*it»T4Ni 
MT0*4M.'e  rLuiu*  •4K3  M  n.uaKi«4Tro<  Sia^M- 

CeiaT>I«'MI    'U>r>^MO«l      •UCklt*    t^SNtTIC     *(SUM4««(I 
CMT>m^— 4>»«H.     4N4l.«aiS. 

ao-«il  si«  jl»«  I* 

tYNfMf»i«  «>*•  t>4bU.T|M  ea  'lac-ai'lsTaliT 

MT0»4W.'C    HUl(J«    44St5    0»   ".U0»"'4T»Di     »lA»lia 

eeNt4tN>Na  ro»**««os. 

a»i«ii  «M        <>!«•  i« 

STi»iu«»i«  o»  »i»»-<u»u»»Nt  XT0N4W.1-  tcuiea 
a44ro  ON  ri.i«J»i»«Ti'<.  wt'j"  tv»T»i«ii»^  co«»oui^» 
iii|»-«»l»T4»i.v<o*'*a«('T>.*o«.»oa  T4.'«4rLuo"l-!Ct  4«« 
l«l-  4<^  «t«t4riijeaoau>.'j<  •Cmi'Vluomc*^  <KNf  1. 

•II  sai  •'I''  I* 


ic  enaaetaea 
■aaa  aatCTma) 

«M«>  n4«a  k^Ctaun  aa  ■•XT4'Ckl4a  ••jntTlc 


»-M 


»«w»oti  ■«Lrcu.4a  »tiiuctu«.  ' 

•^•u  sai  ji,.    4 


rrwr««ii«  44^  TagLrtif  oa  i*T4t  auDaiori 

»MT>«»»  4»av|r4T|M  4t  «ait4«.V08T  COaTlMi  m 
a*^ll    SM  j|«.    14 


IC 


«aucu.4a  araucTMc 


ia»»«Ti*4Tig^  ea  aiaucruaa.  4m  ot^tNict  «# 

zsi^jf  li."'  '•■'«^»«»  -ia»«4<Ti's.  »i4*L  H^r 

••-aia  o«T  j|».  tj 


4iiJI*Ji:  •*-"'e»»"M-<Me*soa4Nt  Mjciwa  i« 

NOVfl.   •«Tti<4lON«C    ilia   *rtr*MS.      riyr   nc^wu 
OI»lL4    •24Mr    4NX   OI»Jl.    J«4W    ,tNa   r<MM<TldNliNni 

•la  iM  ji,.    • 


kTIM 

M4»  lao  ji».  I, 

Tanitu 

MiilcM.  caaMMTiaM 

4  "»»Nft,  rok  TM(  cau.cerioia  oa  tmiti  4M  ira 

*o*4ia  aM  jk.  14 

•aaMui  larauciuuLi 
L44aMm 

^  ••«4*  a«/-n.iitt  ••aga^aTiLf  oa  tuium  »*^ 

^aSii  ^L"^"  ■•*"•  t.4ii*4t»«. 

••*»•  aM  Jty.  aa 


ITIC  MTiauca 
eaMoises 


...t?**^"*  io*<vii»uiT»  oa  cuaaic  4jT«4Tt 

IZtT"!*""    *^   '•••    'f^**^>n>    M«Jt4   4N0 

ao^ia  tra  ji«.  «« 


««»aiC4».  eMMiatar 

atN4t  «»«.  roN  «4«  40-«4a  41. 
a»^ia  SM  ^1,.  ft 

•aa«4aie  c«iwaia«a 
»«l»Mai 

'^'**'^  t*  *  m»  wi.4i*  oa  "0o*c-««io^o 

C0M0lN.T|g»  ^TKtas   ^Kj  on  r-aMlPIM    iiT - 

ao-aio  aai  j,,.    , 

MaMaic  CAMouBt 
•DiTicata 

.  nniaaMNT  •<«  T(sii«s  oa  < 
taarcTivc  i«<»tc»  •tatu.car. 
'•-••I  aw  ^i».    • 


Maa4Nic  c(Mwoia«a 
«tacaiL>aTiriTT 

a«.*C4i>N0M4Ti  -  ui«.4  .■4U.  »T,»u  raoi  lao 
»•-•••  •»  ji».    • 


Maetix4Tioa 

■auaTIOM 

1!^  '"•  »«"  <*  eo«iawf«  CMaoi'.tTtk. 
••-•II  aar  j|».  }« 

•aacftx4TiiNi 
aTMitir4TiaM 

.-  I??"'-!'"*  •*  *  "»-«i*«  •aiieu  o»  t«a,>. 

**tiT|C4(.  tk«l>«ni|4«. 

—  ail  ia>  ^1,.     • 


a»»aiiiiMiT 
lU^aM"! 


ITIC 


ii«c»aoN  ka|N  tcMO  «ct>MiaCi.. 
•Mil  SM  ji,.     • 


Man  4N0  aitwN*  auaro    twrt^y  oa  PkcS««4«  ^ 
M-aiO  aM  j|».  IT 

•tataaiiM 

•TTtTMCa 

"2.iw»ow  4ai»«  r>«  «uc«i«a  »!•««■  h«ib 
i«ataic«et  4i»  TMoaa  a^e  w  aoi.  '  '' 

ao-aii  lit  j|».  M 

•acactariM 

aateMOLawr 

eaH*vcM  TOknuaci  ja  aoiMi  i44itaaaM4tiak  44 
•—^11  aM  j|».  ,, 

Ttara 

aa-J^St'-'Ji^S:.'""  "  '*"'"  •«''"  '- 
•»^«»  tM  jf».  1, 


_ tt»T» 

amerioM 

••«   TM  J|».    ,» 


aaaMlMiie  •iM.iattu 
miIe  (•Miei 


M)iSt*twoii""*'  ""^  '•""■'•It  •Mtiaiea. 

•O-*!   aM     *  jfy.     0 

•^•MMcaaic  •iwi.irtcM 

a"^a>  SKiama 

IIJUI'^Jl  l«N»»f  ea^  a-«4u->>'i>T  cc.^iaic4 


TJ04j.«. 


m 


jU. 


..  Trata 

■lklT4av  nrioim. 

iNUt  Nvau««  coNaytrtriab  scavict  'oat 
N.  C.I  •aotacsa  aarr.  rim  1  ju.»  *i  tl  i  va  *^i 
JtJJJ.*'^'"^*"*'-  »«"««'«'»^oai»"  -!l* 
«0-aia  sM  wi».  t) 

MtaaaanaMci  Tcart 

aT4TiaTie4(.  oara 

»    »4««.1N»    »T«,t    or    TMt    ClhT»4L   LIOJT    T.«Ota.» 

?I?tr*  IS**'""  w  -*-»4«at»  aaaa.^Tair 
Ttats.     acar4acH  MlTMjOt.MT. 
ail  sM  JI,.  „ 


aMiT  Ta*jicTaaic> 
■"  TaajicTMin 


''M»ta  NOvaw  Ti»i» 

"  IIVI   •.SCMT 

aouKj  r*i». 


•#4Mit«  m 

«4go<-iT»  xwiait^Nit  rua  ai«**v 
to  vias  4*  4a4t.vsia  o»  r•^^  •ao.^vai 

•'••*ia_^"*'*^»««'  tiN»TiaM 
kiMMi  STSTam 

ao-aiia  aar  ji,.  m 

MaaricLt  4ectua4i«a  T4««ct« 
"•Ttafata 

»   kt-o»  <»  i«aaiT  •t.rc4i4LS  <ulT4aL«  aaa 

H    MU'HXIION  ca    l4-*»   N4>'TII0«S. 

aa?  j|».  14 


JM  a«ai.raia 

.-J*!r**'-  *"»t-iatijM  t«»LO-»Tioii  aruoT  or  4 

iC0l«NTt4«.    tTCM   T»»T.  -w     ■»   « 


•<*C»-l  ^ 

a»^i<)|i 


TuM  MacaacN 


•OdOCI 

MiaibTi 

i>.  Hi'''   "L?""**   **•    **-*»    »4»4«4TI0«1 

auaariait  a«OGiirss  ac»r.   w.  ». 

•0«IMS 

T»<MetLICTa|e|TT 

t^4-0t».rcT».e    MK-    M  MM4t9ICMICNtniiC 

ALn*4w%*  J05a 

-  aia  aaa  ju.  a. 


•aMticu   sia 

4ll4(.Tit« 

Slit,  3i4Tai,itTic4i  cjai^ta  ar  n»M  c» 

TUWK  (TT    kl«c»4. 

••-a«4l«M  Ji».  as 


•aaarieua 

Mkaeirir 


•anack 

MTM 


kTt« 


4ia  M4toaefc4Uo  NTo-ge,.**,  mitr^j^tx,  «Jof. 
ao-aii  i«*  ji,.  ,0 


•Oaraca 

ICatlUTIM 

»T»\,»  «»  eaits  rw  a<-«<  k.*4«4Tio4| 
oo4.Tt«i.T  P*oaN'»s  tn.   *i.  ,. 
ao-4ii  i*a  J,,.    , 

MaTM*  (auiaivirr 
mcTMniamaia 

rc»i«N  u«  4  •>iCLC;T'<aa.N^t|r  oarat^  eOi*. 
»a«Tta  »o»  «a»ii.Tio«.  1.  f.tfn^'n  fNtiaawcNU. 
ao-aii  10a  ji».  la 


"  •»{fM  ,,1,.  as 

•aartnTa 

ktauiD  MTat.  au*M 

•»J«».<4a  •4tt»T  4an.iC4rt9«.  •*  -iw* 

^»«Mm  ^,,.  „ 

••a*Tt»«  a*eaaHtTi«H 

■«T»«<M»IC4».   4MCT|ia 

wi«.    • 


TWaiaiaa 

4  co-»4»i*oN  acract.  lj«  4arTT«ot  caxra 

Eiar*ti..cc  Mn  TMoar  mo  m  noi. 
ao-aii  in  j„.  „ 

•acaaoMu.  mmtmmwf 
*am  eacaaiiOM 

Hi4*»  iNn»««(T4Tio«  r4»«.tr4Tua  m^'mt. 
•II  tM  ji».  as 

•awaat  aHivrcaa 

tlT^MitT  HiaH  aatMBMCv 

11^.?  "'  *  ""-^  Ji-wcTioitt..  eoui^iM.  4  0.^ 
4N0  4  oiiattna  T9  e»ta.ri  in  th»  »oo.iu-.o  ac 
ao-aia  SM  j|#.    t 

•Mwtt  (Twifta 

Nfr 


.»..I?  riT*"*  "•  "•*•  •Maauac  on  vaatout  tu- 
««  4U.nNiT,  t-  a.4aL.Te  i»in^  -atsawa  m 
•o-»IO  an  jt».   IT 


'IMS 


Tie 

4^  »Mo«aMbaut  »i-«4aaj"-«T9ao,,rii  ,  Niiei.f4a  aaa. 
aoi-ia  laj  ju.  n 


'IMS 

lie 


4»JSM  ^ni*.^.**^'*'*  *  »•«  M-ucTja,*. 

TfV4«lht|l  ro»o.TION»  J,   •atsT.rM   ,,,  tSillK. 


--r?^«'f  "••  miaxmaie  4mo  e»ftic  awsaM^o- 

f^^'W^jjMfl^v.o^iNiS.     II.  H^-ataeo  «,^  ,„„ 

'■a  aow"«o  '\.ib''Mca. 

'•^W  IM  at*.     4 


ao^ll  pM 

•ataiMn 

MiaH-M  '^auK  ari 


T»«    aairTs  -a  ni«n  Mt.sua.  ox  vaaiojS  H,t-  J2, 


MMoaaicaus 
eiaauaiM 


p|iT*iauTioN  oa  aMe«*HMas  i*  t>«  g«t: 
ai  aja  tmc  a 


Ni»a»4<t  ar«to« 
I  las 


Jia«  aa 


aira.ti  tTSTea, 


I'll 


:▼« 


«• 


LIO 


«CTic  •'(•mmm  c«ui^i««  ea^Ta>^». 

■M  l«S  Jl««   M 


«|««T|all    l»  IIITAIC   MIM. 
II   SM  Jl*.   t* 


■I 


tLCc^iMk  LM*  to  airaic  a«iM»  »k*t»*«. 


nCMMM  CMtlMtMT 

1*«M  KtTgrriGM.       l«Tt«IM  'iMINUMltl   «CPg" 

I  ^i».  n 


M«  won  w.Tt«»  ■catoMu.  ro  oi»*ca(MT  ««eTa»s 

«r   •CMLCHaVIM   IITH  CJIMCbtTlii*   OT    TvtM 
't   T»  et>««   VMtMLU. 
JtV.    t* 


MTtlCt 

ctsiun 

iNTc  «  -t»«.T  i'«iur>  -n.****!  ■••»j»Tivi»T  at  * 

Mt«H.*    'OMtnO   •«.*»>*•    to  *«0>*«ILITT   f   i^uTmU.' 


t«je  t«'in"  ei«iu"  pv..*^. 


•MLMIUTtW 

*««M  •CUCTMl.TtlC  CItXi 

ACin    vf*!.  ro*  OCT  ot.aCT  mi    v«i.T<s,**t|i« 

CWraCt    tT   c'««1««T   C<'<Mt'l'   UtlklllM   «   H**l- 

Ti»»  i«>-o<io'a. 

tO^IO    !••  Jl««      « 


itUTt«i 
WTATIIH 

rvn'T  o»  io>«*n«ate  'ucaki'ition  n^TtTioik 

0<a  koai^OM   •C'H'M   M}*«$> 

II    IS!  jU>      • 


•tlTKM.  KlVCt 

•eu  or  »»«  "itiT»«t  It  «««irT  iw.ic*  •«•- 
■WJTigMi   i>  T>«  LIMT  or  Ktai^n  (cct^T  ncviu^ 

l««iTt    |WCLV/<|k«  »U««.IC*tI>«   0»    ♦•<€    tO«>J(.9vk«ll 

sevlCT  -^lacMM  «tk<M<t    rg  PtA^TxHklMrr 

■rk*Tiu««. 

l»-«l«  •••  Jl*.  I* 


l*T*a«t>w«i.T  axMnurcat]  roT.mwM  ei«.iai<K. 
«ai«M  m  ji»»  I* 


unmy  nMrnw  nsTs 

•CTaaoLir  ot^oaoras  *«i  r««i<>rcutie 

It   TO   Ii#li4k  r»lLJ<C. 

■M  Ml  Jt«.   I* 


1'Mtn.m  TO  amai.  r4ti.J<i. 
M-aiO  WT  jH.   t* 


»MTtlC« 

en,MDaicM.  M»ft< 

aacii«c*in*  "a  uuiaduawitc  aavt*  aaw"  a 
aiatn*. 

•I*  m  4l».     0 


•ai^ina  Mrrtict 

(UCTaeaaOMCTic  aa«c  avbttnoao 

mnatCTiait  <>  CL*.erai4««Nf  nr  »•«•*  alp* 

•II    «*l  Jt<.    t» 


•^^IMt    PMTOICt 

aiCTMIHlMTIC   MWt 

*•  ■•n(C>T|««T|on  or  at,4an«  i.i(CTao«>a«'<«Tic 
aaeuTi'««  imtiiuctioni  «iut,  a^'r. 

«*^ll  M*  Jtl'    t* 


•MLvriMTcaal  ^JiOTlC* 

eOHTalMCM 

rc«ii.o>«»MT  «*  ai^tiic  a*ciii>-«  co«t*i<««s  »o 
II*  an  a<)ca'T  k«i«ic>«*  4a^^|Ti"<i. 
•  10  aM  Jl»«   I* 


earttat.  uimet* 


'iCkT*T|XN  (#  *  e4t*rau.?i«  aot'nca  or 

UtTTiei    ■flU'L    I*   ■Hi:x   C>«ML*l*0«    IM    I-— 

eairMT*Tieh  ot  r^rie  t^i  oa  c««srM.Ll'*^  i* 
araatSfNTto  •▼  •stiaa!  m  *  »9%»fnLX  oairMT^Tio 

OlatcTinat   TO  k'TTICt   .fb.b*. 

•II  ta*  jlK.  >» 


tLcmirib 


•»WMUCT«ic  tatra 

an  MMtT 


aiOM  iwrn*«r(  caixsjo*  r3u..iacM  aoa 

aiuaci.*cTatc  ^m  atc-iaaiao  i<  at*  OLatr 

■aofaacM. 

«ai«M  If*  •>l'«-    0 


MTCtrtM 
H|^  l»»Oaa^  C»»'*<oe  aOiAjatB*  aea 

aiCNCL'eTiife  m«i  ace^oiaa  i..  »i»  ol««t 


aMTOict 

aonri  ctaco  iVTt^e 

roOM^iwTtr  «ci(NCC  \.»*jiuys^t  tuKumi  ga 
aaooact*  aiaoai  aoa  fi4>c-4  *'«  »•«  i«*j. 
•II   «M  Jl«.   t« 


aaiaiio  ciaeuiTt 


coaTiNM  >:oa  •^ih.'o  ciacwir 
aSMMai.it*.    ivaLU«Tie.  ja  con^acuu.'  •«4tLMLi 
efl*roan4L  e"atl«*i  ia(->  4|  aaccTivf  c'>«Ti«i»j 
0"  »«l»Tio  '|ac"lT  aoa-io*  n>a  **cciaic«T|en  04l« 
•10  Ml  Ji«<    a 


Tin 

•ca|'0««<CTi>«  i'«kT'«ati  itew'Cukaa  *Ta««Tu*ak 
aaaai«T'ai  tar  Ti«ia  act.4ri>>a  i"  iLrcT«ic44. 
taiitt. 
■II   IM  dl«>     • 


HatMwueTOM 

fLCCaeikTC    (.««bCTI<jN    |.<   ac.TatalC    aTtT^a*. 

•r*ic<)*i»vicTTviiv  Ik  actcKO  ax«4c>«t*  «■«> 

•voaPHO^CS  aOlfa^kT^   •£! inJM.. 
•II  a«o  j|».   I* 


aM  IM  xK* 


an.«T« 


T«»  ••4Twa4l.   aiLOT  awOCk  aoa  rv,|tfrr 
a«a»iei>aCT  CvatuaTiOM. 

•M  OM  Jt««  U 


aik*Tt 

MLKT|«« 

MKaiarioii  xa  4*  UTCM4T(.,  acbicaw 
ciaaiMTiOK  aai^^ovac  jc«tkoa(^  at  tw  uwa 
KMCOk  ia  4fao4a4CC  aCjici'*  r^a  ut.((M-»  a 
4ia  roa't  ttst  *iceT». 
a*i«l«  *N  wl*>  19 


at#u 

aiMTICt 

■coults  »  4  Havie*.  rcaT  o»  auMTic  aiac  »oa 
tTtaM  e>««ti«4T'. 

•M  tM  Jl«<   I* 


•auitric  wau 
vacua)  «Ukt 

4  Vacuum  Km  roa  l.TavucTi'M  oa  injt  lata 
eaTe«e*'c  i9uia«t»i  it  t^c  jm  "a  c«*xaci4U.T 

*V4lL4«Lf    a4aTk   «I1H  t.<o<>   c(>s,'r. 
•  10   010  rfli(.      T 


a#uiOTICt 

IMIMOTt«T4k   TrOTO 

■csults  fa  ).T(4a  owTOkia  i«aoouw  otiav 

oa  n.4»rtc  ••4Tia|4L. 

••^11    IM  jK.    I* 

aataOTK*  " 

WKiaieaTioM 

•owfawatxT  4a(ciaie«T|>iiS  4.r  »i4No.Tjt  *oa 

auitnc«i    CtTCfttnO  B(*i.>lM   (a«,'«f*|l«   •4T(a|4kI 

4««  4aa«.ieaTioik«. 

•10  aoi  jlT.  I* 


•MltMM 

trmcstt  icwntsTari 

aoi.T"irair4Ti~«  o«  ikiMc  >'<Ju«.Tce  poljlc 

0M«   STaTCM.      (TMTiCtlS    »   au^^ tai.».tl44»jr3 
a«LTMt4<,       <1Uu>CS    l<    »f  <l-CO».jl-T|«l«    4t«< 
a(VT<«a*.       '4lL'<a(    IVC^IHtkO    I.    V4<t1    «T4ft 

a«kT«c«*.     ravkTa(.,.u4i|),  <«c>i«oitMS  t« 
iMT4crte  f^vTa***. 

•II   (Tt  Jl«.    I* 


alTieiTT 


«t 

«IK*(L4<lic  aagatarut  oa  it^  a«i.Tw«aau«4it 
o»  atiaMTiM.  •  -  •-MTxaifi'HtNti    t,f.**3f»m 
aekTC4a«ok4n  -  jnoi*  ^mtu.  st»>*s  potm  im 

fO   MO   ». 

4»-aio  an  xl»>     • 


•aoLTvnm.  CH-oaioa 
«iaca«k4iTicirT 


klKxCLa^Tlc  aabatoiitt  or  i^kttttutl  aotf 
Tlarv.  c>^oaia(. 
••^11    110  Jl>.      • 


•*IMTK* 

VIMMUtTieiTT 

>4ST*a  vilc«rk4»TieiTT  cua«>«  fvf  wa«  aaoa- 
MOM  a<H.»»#a». 

•10  110  xl«>  la 


aaoauLaTiOM 


•IMLaTtOM 

^aanawawct  <m  tHaaMiTt.  ai^<>ai.lc  k'LOHi 
4*«  Tirvon  *aL4T|0a  aanaiaLt  i"  siautaTce 
a«^4«t4aT  4TnokaHfat». 

M  Jt«<  M 


aMjiTliMi 

■ucTMoact 

caTaLTTir  ocroHaeamav  or  r'*aiMt.ef<«T'X  4ao 
KTuaootH  atBoa|Xc  4i«  c4r*wTTii  •araaeoa^Tioii  jr 
oui»oNi  ON  ac4T>iiiM3  ■^,4r|«ai. 

•M  arr  jk.    • 


4  04TttlM  4aaao4C«  T<i 
aacaifirt. 

•10   Ml  rflT> 


lawoul  naTtaiau 
■LSCTwatt 


•ttt  aiaukarioik 


It 


aasa  ta4ii»rt>  Ik  ao-«o<ii  taS  "irruSI^  tkCC* 
taoeitt      Tt«  ffrtcl    M  "at*   Ta.MTt*   t*    •Onf 
TeaTuOk'TT    'MD    'ONSTauTi^i. 
*»-«IO  Ma  JK'      T 


•MklOoaaMtlU 

aiOk'OOnaMn  Om  CaT-<aiC««Uia|4t.  aoaCa^M. 
M  «I0  jfv.     ( 


•^JMTt    lOOTiHTI 

•CUMTiatC 


^AMT  (TUDIi'i  l»rt.T4  iir  T4'*ta4Ti^. 
aeifTva*  m*i  li«mT  tm  ■•<«  coarw«|T|Mi  ,^ 
aia»T«  aaoa"  at  ou  or  i)4  cicM<Not  b(*ii 
41  anit. 
Mi«lt  iio  jK.  la 


ixWxaTlc  vai.«U 


cw(a|i%MT44.  a(*iiH  or  4  n.gl'>^eaT«OLk(»  Xgr 
•as  «4kVt. 
40ii«IO  aw  4l«<     « 

•MUM  MOtOM 


•aooiTiOMiao  aracTtoM 
tmeT|v|t«»» 

r4>«    iMiraacTlOb*  •!?>«  f«M^*  aan  »aetl<«(k 

4M)    TMtla    K*t.*1>0M»    TO    T4erlC4^    OtMVIja    41^ 

succtst. 

40^10  aM  xlT.    M 


N4  'ct  <Tu(ittt  ON  <«j«oo  >'^J«o  aiMi<o  "ct^ 
ra(,(n  ••!• 
••i^io  loa  Jii'    1 


i«-u 


MklSS 

uMlMiLaTioa  cw4a4eir4laTlt<  "•  aotiraewi  la 

VOklOt. 

ao-aio  aM  jK.  to 


•MTAMIUM 
~       MIMO 


^..•'la-i.A'Tiei  acka4aiiOT  or  r-ctkrca*  la 
aofastiu.  c»«.oaiot.  w"«"»  i" 

••-•II  Iir  jiv.  It 

aMMta  i«T4C< 

4Toaii4T|on 

riTaiitiea  ti«ti  M404  0%  itf>.   n^e  tuc. 

ISinUSS'-^*^'**^*    »««»altOT».    4«  411 

*":%*::;;j;4k':Tc4'::^"*^'"  •'^•»  •'«-"«' 


'IM*  itowwnati 

•!•  »••  rf|«.   M 


-. — -aiMO  leoaauTiat) 
•MtM-^loiTai.  ronaurcat 

CUM  oa  TaajtcToairt.  '•"^* 

•4iaM  aM  jt,.  M 


"IMO  k*MU40(t 

aMM.Ttl« 

fotia..Tea  •ifM^TioN  OT  iiMcaiar. 
••-•II  >M  j|».  JO 


■aaijiiiium  ieoarvT(**i 

C4WMiie«T|«N  tTtTino 


t*€nm   MltUiHi  CMXUkaTIOM 


TMMeuPtM 

•«»»«*i«eai»  Ik  ^af4»»4.oeirT  ic««La. 
••-aio  |»|  jiK,  ,0 


aMIMtD  CtaeulTO 
CMTIMO 

'aa.^?!?^  co*Tik«»  ^ea  »«,kiro  tiatwiT 

oaaai-rro  f  lac-iT  aoa<e>  rw  W^eiaTtlf.oiTiM. 
"•"•••  Ml  jt».    a 

••ainTtB  eiaeufTt 

riMD  COMTaCTO 

Yiiia*-     '**  *»«i'<»«.l<fci  4M  U-.'TairaLi.r 

•»l   M*  j|».      T 


lZ!;![  111*"-  *'^*  •*"*'*'  "*-*^  »l"U.4T0a. 
>|iio  leoMaunaoi 

••■^M   101  jl,.    M 


,^*^*»'-«tc  -oatf  t»»\.3  aae^aa  roa  kcuraoM. 
*'*o>iBeTii.r  eatu 

LIOUIM 

eimi?^      ***  •^•••'»<«*»  'wTaoirfTT^ 
•10  aoa  J,,.  „ 


.^Jiiao  icoarvnaoi 
Mr4  Mecc*«iNo  •TtTCHt 

— ,  m^  >*««««-T0-»lTf  Cioiaoa^MTat.  OaTa  aW 
••t^**  Mi  j|»,  la 


••aojKTittt 

onumeo 

aii.«!t"I5JJ'/'*"''^"-'*>  Wu-n  THT  utr  or 

eimit^ir  "^   »Tt,»,T»o,.I    |«T40|LITT 

•••  .rflT.    tl 


■aoinifiiiwo  K 
•litrat.  COM 

^     |fT»»'H.IC    4a4ri«t.T   ajuTl4C    <*40Cail      alUSTOHK 


ic— awtMi 

>  COM^/Tcao 


jtlTT 

^^aari'iaa  aaaiivTrat  »*«  «a4«r.«aaTt  lt"4>« 

••-•II  »m'  ^i,.    „ 


M  jiv.    M 

.    I4u  riito  cwviasiM  aourivii  4  ttMajuTiM. 
ro»  fcokWTlM*  .|iu*T  csoca   lar'^aaTHTaMlSTta* 


IILITT 

aaTtcnaTieaL  jim,r%n 

(laalMTIOk    IW    4a    I  ,V(llTO«T    ^ 

|k«  aao'40i(.iT|*s  or  o^iouKrvr 
— aiO  9M  Jl,.   ,» 


^ILITT 

ITaTltTtUk  OlStOIMfflOMf 

•  ac^taaL  o»»  o»  aoitaan  4a»oiia4Ti3^  ron 
oiawi.1.  tvrxTk  aiiM  4.*nc4Ti«^  to  04cTeai4r 
CkOrcaa^iTit  04T4.  ••*  «  i»*. 

aio  TOO  Jl,.  II 


•aoaTiaa 
•<««a  rarowacT 

rou4T0ai4L  I 
•e-aio  Mj 


Wie  iaat..ULaaiTui, 

Jl,.    • 


iTioai 

iieak  aNatTds 

•m  a«oaa«aT|8t.  on  4  eaaae.lTi  4*0  It- 
••-•10  TTT  Jl,.      • 


n»x  aooi'i*  or  iMC  ki>wi.4ru>  lM^<r 

ON   lr»Tt»  roa  TmC   4U0nri)T(r   K« 

•ai  41  THi  tr4  4,3  jpp^  (iiawi. 

'^  Jl,.    »o 

4iJ?r'I,?** "'*•"■•  '^  i.t»i«TH4a  a.M  »,i. 
••"♦••  aTt  Jl,.   M> 

J*  -fTk4i.  cxiMTia  a«Mi4«  roa  Taa«t|t«T 


aMMjaUiao  leoaavTtMt 


•MoatuanT  oiuiM 
ocrenuTiok 

*a4Ia».      LOMITlOlu^   JlsaL4Ct;i',T4    It.   »•». 
••-•11    1>T  Jl,.    10 

laaoatLUMT  Maiao 
lOMITloa 

It^uT.  '•«-J1|>«n^0lL^|*»„ 

••-•«»   Mi  Jl,.  M 


-'jr^" 


f  4k4..T^  bMoa*  re«  sirt4. 

jK.    10 


^ltlT» 

*T4T|(Tfe4k   TI»T« 

«aaa-.il»4Ti   «»rMi  ,1^  WM^aoiklTu*. 
••-•II  aM  Jl,,  u 


TICI 


comnai'a. 

••■•II  aM  Jl,.  M 


■  aa noaiMiKo  leonruriMi 
ri.ul#  n.— 


I  a«.a« 


•  iiLKTaonaoMTlci 
«Ta«eaaniiaTio« 

lTa*»4ainw4,|M  or  cj'<i>9w..Tt  poa  >■>». 

TOO'    ei,y-Tl«.    e-VTjT. 

••-•II  aM  Jl,.  M 


•MoeSMIM 

coiWWTiat 

...JJ*!!*"/'*  •>""aa'«c  cOLkiCTioa  4^1  a 
e4tn«.4»io»  or  TMiia  aj^«  tatcTaun. 

••-•»•    l»T  Jl,.      ,  ' 


.t  (ttauLaTio 


tt 


rjoakt-  jli-  iMTMtXT  oaxaiN.  >a«vui-.^. 
••••II  »M  ^i«.  ae 


MtMMamT  ntiMKaiai 


Tea  aauMaa*  »ja  r^Oa  neu)  4iwu.TtU. 
'•»  ♦       Jl,.     • 


«•  letaauTtosi 

-  TacTic*  _  _^ 

«T'!tt*i.£!~*    •■"*^    «*^'    .'"UUTCN    9414 

•«T  4H  aco*  0l*«a4a». 

"f  j|«.  la 


Mt  Jl,.  la 

<im  ironauTcatt 
yt  tvTMaat 

il  lUlJ.f'**'***."'   ^-'MfflOO/OO   I*0l4* 

iTaTiab  siirpia  ,,94,,  »|^»,toMt  •. 
^^  Jl».    M 


mho  leowftMi 

i"au.  aaat 
— !**>-r«  '2  tvack^Ti^t  craccii,t«ts  or  »^au. 

-  auTlai  Jl,.  M 


OCtMM 

nJnS.        •»""**"  '•'•-''»  •O'-'tT  aat.niJ»ioa 

««   ••»  JU.   IT 


■Mtaiuta  travrt 

TliTt 

patk  •4Tra  Tr»T»  or  r»M  aajadkcw  tiT- 
oirriatMT  fitcn  a4iia».  <^"<«»  "It- 

•»••«•  •O*  Jl,.   M 

''"•'■usa*  lacaiaLi 

aCklMILITT 


iucat  iM«iwi 

4VT«MaTTC 

4*  |iiTifca4T4n  naia  H«a*<«.sijM  cooTauL  itstib 


••-•I*  Ml 


Jl».    11 


••-•ItTi*! 


_j»|M  leonavTtati 
mciru4TioM» 


ITIl 
>ll 


r*ttmi  •^atvicct 


rv«»TiQ«». 

••-•lO  aM 


jU.   U 


tlW 
a4at   11 


••-•It  aiii 


4.  c>«ak  OMta*  Co^aaT  «iauk4ToM.  itmn  1 


;;:" 


aaMtwtiei 

•ciarTiric  autaacM 

— JTS;"-  ■"«*'  o»  Tmi  a.  t.  .awr  a«c4TMcric> 
ariraacM  L4-oa4TaaT.  ,4kTW  ate"  aJTi^If 


»T»a 


a^CiriC4TICM«. 
JIV.   M 


crMTia 
••-•lO  >t> 

•••OTiCTIwr  TMaTMMTt 


Jl,. 


I-II 


Jt*.  la 


ev4art%.v  ataoaTi    j«T>accTri.t«  r».4<.« 
•i^£l^  or  •i.ia^4»T  »JM3  l|i.i<'4  aaofrjt. 

•10  aoo  ^1^.  „ 


«»W»#I»   T»  Mt'tMl   MjVfl*  ►••'TIS"*  i<«IC«C» 


ICtTIMIM 


•v4»Tic  K*m*i*«. 


II    M«  Jl««    M 


rMtcs 

•M   IXvCftTltaTIM  3»   tM|l.**lT|tS   Ik  ■••(wr- 


^^        «WTI( 


mic* 
ie« 

M    I'VCaTltaTIM  0*    S|11k4li|T|tt    Ik  •^H'lT- 
torn    OOCTOaM.    T'<ttlt. 

in  ji«>  M 


*  tl<«MI  r"   lOM'l   •n».K  e»iM<(MIOn  •«»«•»• 


•#ULI(C«W»nM 


t  i^awtc  urcMt  X>t>><*Ta«i>Hi  .  *  <«*w«tii, 
CWt  e«uan»  c«»*M^  w  cxwriar  men  ^nc  ii 

Ttk   IWUT   IVCkT*. 


Tt«il 

mBVTta  t»»Tt«* 

l>rr(*MtT*tI'«i  or  T.«   laTc*-a«ntf   |.<«rmi- 

t»i.e»«T»T. 


ITT 

rrta'LiTv  ta^  aMkirv  vactok*  w  'Mtu-u. 
'IU»  i«eii*o  w«aT»  Cktstm.!. 
«»i«M  M*  .ilv.   M 


••iMnUI  KICMMItCt 


eeuP«.IM»  MT^Ck  r«k.(,(««   (T)'^   |k  >k«  aOkCCULf*. 


•MMnw  i»cMMiie» 
■••mr  i>m»aKa»T 


eavsriL* 

rit«.e  r«eiT'0  ohmii  e4*»r*c«> 


CavfTti,    MCLBCM 

rST(at.ltH|M«  c*'Ml>.ITT    TO  iWOOUCt   •^tCltlM 

mt^w  iM  jw.    • 


B(tl«<<>    MMOi<TI0N>    TOrlMt   TCCMilfiu>«i 

i«Tt«M  ran  Ti«  Miocue>ta«  *mo  fcirias  i* 

(It    IM  Jt«.     • 


rat* 


C«U*T|M« 


MOW*!**  T>«<wr  «MU.Vtl». 
II  wo  Jiv.   i» 


m-w 


•unn  ■iMiut 

>o*<tc  «*o«k  re*  Husiu  tui^Mcc. 
»•-•«•  •w  ji*.  i< 


*   HMjITIW 

^  I'likA-iTK*  «»  k  KkjisMriDc  r«u.ev( 

>M  II* 


n.|»iT   TMT   raoxMM. 
■"  Ml   l«l 


jK.  to 


tTIVI  IWTWVt 

lt 


0*    ««*l>aLl   *TTr>|U4TM,'*  •0-CV«4l((   rM^M'wir 

**  »  ►•u**  TO  o*«a4r(  Id  tp^  m»-i.<-m  m 

■ttlOM. 

•I*  >••  ol*.    • 


.ilv. 


vtNICLU 

raiUMi  nvcMMteti 

«C(.i*«lkiTv  rr  cenr^iMCoT* 
Ik  t  MtrimiT  iT>nM. 

•  10  MT  JIV.    i» 


e»    rCMTMITiaH  M« 


UOMU 
HIKTIWI 

t«»<.fm.T  c«««ktiiT  M'taCMTm.  ocncrien 
•IT*  kr^ic>ti«^  To  Ka*e«  *«*••• 

••^11    •••  JIV.       * 


•i< 


*•        wl  foIkLt**'*^    k******  e»*«tUlMOW    IN    iHf  otCkT 


•••etpKTiyi  Msn 

OlpfOMC 


»Kl.»»«  MOMTigH  tjiac. 
M  •••  wiv.  M 


••tnicTioM 
•■iHirtn.M 

•ert'CTkNct  r^vtt  jr  Wits*  "Ocof. 

TlOk.    «•«  MVIt^nT, 

•W  MO  jtv.     • 


rtoM 
k  Li>«k«  r>  loeott  .^«.M  conratMiea  tnnn. 


e«T«  PMcusiNo  rronw 

k    STT«fi,ri«4»v|c    e>-.<*OI'MTt    «TS1(||  r«l 
UTIlIt..!*   0*    »«T4   »R^    lkVCk«L    kknkii.. 
••^lO    lot  JIV.      • 


•MOUTIOk  OMMt 
OMM*  ■«¥• 

»^   *»n.''T»   <»    WWM.   MttflkTlON  Ml  (vwvtc* 

ciacviT  ek»»>»  kMi  kSMcurtt  tJ>>in»MT. 
••-•W  »••  JIV.     * 


UTioH  trrtcTo 

k«ei<l|Ok  »k^  «N  t.ICM0M«..MCTIC    WtMCk    Ik   • 
••-•I*  "TT  jl,.    M  .»   . 


■•MUTion  «k«Mii«aT  trtrrv 

MMt*    (OlOTkNC'l 

ro<«v»«»l"k   t»    TK    *./»OM-T|.  OAOIkC    T>  a 
•TkfTt    <ar«   Mbk'TOk, 


•*v<i*erwT  eooTiMM 
— mTi> 


.*kk  k«oi<rig«  ojioc. 
*•  •••  JtV.   10 


l^ek^nv*  kAxiOMrTat  lorcartkcact  kwiui^tim, 
TrtftfjIKUt  oHo  TO  orvcwor  *  mi».*.t  ukkirivr 

»   UTTtk  rok  cOW«t^T    lOURCi*. 

**T*'  "•  Jl*'    0 


•MOllitTC* 

oii*iitc  I 


XT|«t   kOKHTt 


kkT 
kko 

rOk.! 


'>»*kii%«.n  TO  afTt«i«.  thi  CFFfci.  j* 

rOkl'kkT.    0»    -llvfku    iMUCTjkC    *N0   .CT».tT» 
ikMOlf<k>.t    STv««,lTt   rtH  ^'HOTm   C#    SUIVlVkL 
.••l««^   C'~•TI•^»u»  CAkJMIf    rr   >   LITH«L  O'MC   <w 

■4  «»oi*Tiofc  IN  iHt  kar. 

to  00*  JW.    10 


veocTk. 


ITNTuctl!    Al^   kT«Ot.rStS   or   ,»^u.   *LO>|jtS 
t^S^"* 'LIT*- "*'■**    **    «.»«kcTo«T    CCkTIvM   OT 

v»re«  u»ro»iTii,»  on  iM«kMirt.     ^ikcONiu*  ur> 

MkrkiuN  eow>ou»"t. 

••^U  MO  jiv.  1* 

••tr«»eTo«T  Mniiitc* 

■tM.IO«ltfMt(t 

kN  iNNOnnu  *iM.io^krMr  (i^Mk»tii«i  kHku 

■CLkTIONlWIkt  c  N«.TOj(«M,  N1'>0IU*.  «so 
TIX-STIX  N0k|0t<.  Ck**l9tt>  kK,  IlLICtjft. 
»6-«l0   «M  jl,.    |« 


•wroocToov  iMn«ikca 
cueraieM.  wwrurm 

— LSf*!*-""^  "*  LirCkkruNt  r«tk  Ok  «l(ctMnic 

r»on»ttM  <»  krr««cro4T  vf/Mt^^-^m    r^^iecti 
ckkkiof«i  kitki-eti  oaiscti  tutciotsi  tixriou. 
••^ii  «M  jiv.  1* 


'^k*0*«k«t,|r   CkTkCfTIC    kkVi*    or   OCmIN   ICMM 

»*l»    WFMr    •«»   kTUk    JLTiu.tOLIT    iKkaOUTION 

••Jlktr    ••»   rOt^KCt   0»    •NT|«k0MT|0N 

jIv.   Ik 


CTtM   TMtkVHIim 


•  10    II 


Jl<.   to 


»tck~kk«»  k«r.|e«T«r  Mrt<ir..kcNcr  >«njLkTi« 
'*«**•!.<■«  i<««e  TO  orvtwor  k  Mi.t^T  «c»,iriv* 
^f»n  nvrca  Km  co>#ac<T  VMiir,.'. 

••-•I*  'TO  Jl«.      • 


••kOlkTiOH  NOhiTea* 

MCUTIAN  HTkltWCHIIir    »V«TV<t 

MXL'k*   •kOltTKA  O^IOC. 
••-•lO  OM  Jiv.   »u 


•OkOfO  kOTk—OW 

■koi*  i*utr«HT 

»11!    kCkU-Tk   ON   k  (jO-^/S  KkOlgNfTi*    k.^   * 

•>o-«e/«  rsi.kk|i«Tik. 

»»-«l*    !••  Jiv.      t 


k«kOIO  *CC«l«|kl 

Meiar«r*i«iCT  kucM* 

_    nTHOo  0»   k»<»TlcT|N,   «   •urt'^'^flkOc'Nc   -t- 
e»H«N   'Mk  rk».tTH»   jtMlirt   kjttCO   IV    ««MICk- 
tIOk».  ^ 

••^11  rn  Jiv.    • 

•akOIOaCTIVt   BKkT 
tklOlk   OkT* 

•kM.«..«k>«k  tNtuikk  cauMtLkitaM  Ik  ihc  otCkr 
or  ro«M.T  k". 

»•-•»•  »M  Jiv.   to 

kOkOIOkCTIVC   rMXOUT 

■«kiuntN(«T 


^*   klkQOTt      jlT-*etTrl  CNC   n.tmt 
"   "tlk^klT  »JM1   »IL|r»   •kOCM'll 

"I  i«<  kTNtMkrit  >,)  rMti<"4«.  k«or**Tin  or 

:»«T   FllMO   SILICk. 

jiv.  Ik 


.IN*  IN  n.i»<T 
rvu.  Mo«c 

kOOT-TW*   CtVlLOPNt^t    y   NOjft   M»  klA 

"rrttLi"*  »Toit(. 

*0-«IO  kM       .   jiv.  I 

■arkiiiTtoN  ooeiLLkToM 

TNkkOltTOM 

k«k»»  kLkNi  T^owr  jr  rKkMikro*  oikT«okC 
•10  *M  JtV.    a 


•WkkTt 

TtufPMONt  ewoMtekTiON  «t*tcm 

CtC(r>|Nfc    T|L'kMO>«    oCLkTl. 


'■Tifk  ur  kkoi  ..k>ir.<  Akj  rk«N»iiiik 

l-VS.      »|«-M.C    CkrlTki.    kkj   orwk   *>(Fl. 
•kM'    €4«TM   CO»«>J«»    I.'LUOtNk    f»i. 
Ik    ktO    k«>l*«Tk.       ^f»»k»Tl'<«,    4NO   itlMTIC 
|H»»   -t    .«N.    mm.     »»jNlt,'    «tLk»4TI0N. 
■T'OILITT    .«    SrtCiriC    XaT    Mt4Su<««NTS. 

I  «»▼  Jiv.     • 


(•■U 


•II 


LIkSlklTV 


*iLI<lllLirr  XT  10 
Ik  »  •t'kTkT  JT<T(k. 
""   •lO   OOT 


JIV. 


rjNcxri  OF  ructkkTion  4i« 

JiV.    It 


•wtitaiLiTv  iructHOMieti 

i*>iov4iCuL.«  4M  Hf  T.^u  kCTlOk,  or  "*■•  '»»«•««">■• 

r^"'"^  -c  ^^^>-jc..-nt..  ,.^.     zSv£A^.:  ru>'fj^^.'s  s?ir,":is. 


•TfON  OIMTIOW 
IN 

DITIOM*  WJ(k   kMiCM  klNTtiTICS   OF 
DIFFlWl'-l   or   »l«^Tie»    j»    C^kU.L    kFkCttJN 

rnB*J«.4U.     MF4turtV<iri  or  H«o"o«<ck  «roN 

■»tf'Ji|l«"kTI«N    ti..    C4T4t.«TIC    tur^<CtS    k|    « 
r«»t*lk/N    OF     IC1.J.    kkk    •MiCtMMt. 

••-•W,  "tl  Jiv.  It 


^kTT 

koktkkCT  ccMkikkTio..  o«  »rkt»  mnOc^vjuo. 

•'*f*«     •■•0    klCOVtkT.       ^I34l«ct.     CONTkOl.. 
»I0«.    0^«l-».    •SUktt.'    Trc-<NIjlti.    tkjHC*   Til*      , 
irFFc^k.       lit    ^*lHf*H    Ttc-WIJ-Tl.       kc-rtrky 
FMCIt    •-«    '<»1I.,«.       Cj*T<Jt    Ci'TtN    Ori««TI<«S. 
LIFf    »««»rO>.T    i,«TtH».      r,MkOI««r,T»(.    c^wrkOI.    »r«- 

'»■«.,    •fOir4L  '9NiiX'<>rio^s.     4itk0««,it  rkkiN. 

Ik*.    U««   V»lTOvi. 

»^-•l♦  00*  Jiv.  It 


••••t»»uu»  owfOkHec 
WNOuvotN  MwrtMrr 

kO»fk4CT    Ct*k|L4T|0.   J.    ITk^r    ktNCt^vjOk. 

■r»e»«  •«  ktfirt^kt.     ^ii»Ner.  eoNTkc...  kNoru^. 
roorts  on  >«4itoe.     cjnh«)i.  ct'ttk  or,.k4Tioi*. 

iJ-!    •"^T*"    l»»Tl«».       r,/lk0»«'<T4L    CJVTkOL    »V»- 
TfkJ.       •.tOIf44.    'ONklOe^riJN*.       k»tk0i4.,l    TkkliT 

••-•I*   !>•*  Jl,.    It 


i«ou»o  at^iwoctk  trrtct.  ron  rku.0Lt-cON-  I 

IkulNkKO   T'akk'ill    C0»>k4lkON   j»    <«4I«M*«rkTk   kHO^"?''*"' 
Ck|.CULkTi*MS.  T 

•I*  •19  Jiv.  to 


•  lOLMT 

<MU4L  rkotkvu  Nirj*!  dr  ti«<««(iickk 
■rvkNcM  Of  kkMre  Foacci  inotiu'ti  «r  rtrMLotvi 
I  ML1  ••t-y  ju»»  »$. 
M^lO  >«S  j|».  M 


••kOIOOCTIVI  rkU.*UT 
■kCUTIk 


rix^lcki.  4*o  XJUkk  ktrt.Tt  or  ijHiti^ 

•kOUTIkNI    ■IOL*«ICkt.   .UlkM   04   rku.*(>l. 
••-•10  M*  jIv.    Ik 


k  lik-c^CTi"  FtOkT  4>io  kccjVfkr  ST*rc«  rok 
tkcre  f  Te«PctK<c«  on  ihc  'Kit-  rtooo. 

—  ^ij  Woo  Jiv.   M 

WNTOT    VVMlCLIt 

tLtcrawie  rouMTcokCktuaci 

FNcnfieT  akft/kkNcr  Kah  roo  t.rn  rrktiiiklTT 


n-ii 


■MCI  n.iOMT 

k*STk4CT   COMTILkTifr, 

•rvut  41^  r(co««*T.    jU 
iiok,  wfle«iMo,  ttutwkr 
trrreTi.    ckt>  tn4iii«»i< 

FOkftS    INO  Mtilt^o,      cjM 
LIFF    W»rOkT    ST«rc»S.      I 

Trii«.     "tnir4i.  >-<M»ix«> 
INk.   Ukkk  vn»Tu>t. 

•10  eot  Jl 


41   Vkk''   IICN0CAV3U»< 

i|MNcc<  coNTkCk.  raarui.. 

TICHNIJIVS,    L4JSCH    Tikt 
rtCHNIJltS.       kc-fkTkT 
T**.    Cc'TIk    Ori.ktT|'>Nk. 
T<|k04»r<lT4L    Cj^Tkm.    trS- 

riONs.    4»TkO».4jr  inkiif 

V.     It 


■•«m«iti4ri«M 


ta 


rmrr  or  iiM«i|Tit.  m  tm  'ucthick  «•!»- 
Ti«mticafM«  ouaiM  tvMMTifsi  ar  cvmm<  4T 


IWIMTIW 


tMLie 
m0*mi  t«uiM««T 

■OtOI*. 

•M  «•!  Jiv.   IT 


IMLie  WM»ILLIT» 


t  tT<«T  I*  4mei»Ct.  i»»iu«»  M»o«T  taui*«tiiT 

MTCM. 


wvisioM  er  corti. 

*»-«IO    ITT 


•i\i'  la 


«*Tu.LtTT  euxvutr*  t«a*t4i)  xicai^io^  "114- 
tlOM   II   •  TIK  e>«ci  itc«i. 
••i«l«   IM  Jl»>   w 


e*itt 


M)    l'*lti«Wt4  ■It'ia.Ji'C't*!      'KHt.   »«.*T| 
MMITMIM  (V   WIMTXT  lUtl*   *•«  «ek'M(» 

la  mav  tuauun  iITmiii  '•«  Li'ltt  m  *^tef 
•M  tautM«M  0*  trtei  rkliMT. 
M-ail  Ml  Jl««  I* 


KOU^TIC  **M.TSIt  or  ril.*l««T-«OIMC  *aiA"I* 
CHAVMX. 

M-«i«  IM  Ji«*  r? 


iTawTTUkM.  urvCkCMiltT    TtST.   OT   VHwTCHMI 
T»«l«0  »»Ml   •»-»»  MT«U. 

*l«  MV  Jl«<  IT 


(.tKITT    »Tt1*N 

Motricoio*'  Tc  rM(. 

M-ai*  IM  j|«>  la 


KCI'^   *••   h'tlM  rjtiriOMb   MTi, 
••I*    IM  Jl«.    I* 


»I«V<<I«.L    rVMWIM    1W»I<««T|<>«  -    |*,M 
T«4lk$|TfON   MC»**"M   Oi^atllOM*. 

•M  iw  -<ty>  I* 


vriLtrr  «TtT*N  Ma««AM  *»tci'ic*Tir<a«  wiTt 
■W  or  Ttw  iioTi. 

■t*  IM  ji»>  la 


ranifMD  nikrsTOM  J  *<w  •  iWMTt  sitTion 

Ttkri«T*Ti    TMOiM   kMj   CSVMKitM  'iTlkirT   TaM 
tTSTIH. 

Mi«l«  tM  Jiv.   M 


mum 

Mau.  ofucTfOk  aiM.TSi«  ea 

MaciaeukM  ai«i«s. 

aa-aii  M*  j%i.  M 


I  rate 


KM<ric  MMLTSi*  M  al<.aHi4v-a««a«  •ak*«l» 
M  IM  -tu.  tr 

caMt 


lanMautic  Tt»Tt  aa  u««  Mca^T  motm*. 
Mi«it  aM  4i«>  rr 


ni(»<uairai|i«t  iwa..si(>«  aOwtH  *no 
nTe«Mt*T|C  n»Tt  of  ju%t  aocikT  aaToa*. 
•II  aM  ^l».  *T 


TMICITV 

n«  wwnri  1^  ua<M  ihjution  w  cw^c« 
avoiCM'Vt  arxakTOa  ii  im(  j*<t»  "vmri, 
•  10  •»  Jl»>    M 


aMTCU-int  laoTiaiciaLi 


at.i*^T  nti  raitrau  ra«  m-'ntuiiim  «^ 
»T«n". 
Mii«io  an  jK.  la 


MaTtuiTCt  laaTiaieiakl 

OMtTai,   T«ajKT«MII> 

mm.'H.  roaM^at  *y*  canoa  •^opaaaTio^  im 
kiwaa  TMTtaiUL  ntm* j^^triefn  *ita  auft  ••« 
•*n.icj  re  txc  "cttaMi  aritn  ea  »aTru.iT(  moit«« 
a»iiaio  tM  ji«.  It 


MMTaiNCM 

•OaTikLiTta  laariatciact 
rtMLOMCHT  '•0  au$iic  'acaii^  ceMt*i<«M  rM        OMUTiaa  wmuw^mt  avsrcno 
II*  tm  •acid  i.'iMc>«a  *<r«MiT|'>«. 
a»-aio  au  jH.  la 


IMI 


««ae  ■noACT  iMaMnt*  Miwtu  aac  fvikua* 
Tt«a  aa  Miar  t  ■«  e  i^inan  aicaCkT. 
M^M  MT  j|«.  IT 

tklOUlO 


rvakuaTiM  a»  a  wao.  'silm  MfM  tuiraou 
aM  aTTtTVM  co^rau.. 
a»4io  MT  Jiv.  aT 


••OTM  acant*  laoTaar  aiaaoi 

OCMLCatTIM 

•«v,i-on»«-i»at  aoTja  xecu.**Taat  aoa 
WklMavIM  atiitaL  •arv.OAM  aMw  *M  atClvCjilM 
Man  v«Mlcut  vaeo  oa^ir. 

■10  Ml  Jl«.     I 


aMTM  OMM*  iMTaar  tiMOi 
vraMTian 


MTci>  OkaM  viMaTljN  *m%  «w  a«i«ini«iis. 

to  »IT  j|».     • 


ILIOM* 
NM»n.|TT  OTunnO 

aiaat«ikirr  na  a  aouTiM  ei.TomTie«  aaM 

MCMT   aOToa. 

a*^M  OM  Jt«.  tl 


MMLnaTIM 

►tLi'ort»a-i»a«  aor^a  acecu.*aTMS  rtf 

orklv(*T|ab  trxai.  vaTkia-M  aK,  *oa  atc^vtalM 
Mart  VMicLis  '90n  3a>ir. 

•  10   Ml  jl«.      I 


Jl«.   IT 


acAktoikiTT  m  a  aoiariM  D>.TiMaTi»«  aa«c 

T   aOToa. 
to  OM 


ItlWIO 


IWKTIOat 

»OM'«.t.  Mwact  aa  4(CMMa>   liwaei.M 

•Ta»MT>.'>facf  I    I"  laLKOaCLka    IM'e'l"  ►l*t  tiauMO 
TO   KU1*    COLO. 

aB-ato  Ma  jt*.  i*  ' 


»aaT»eU-«M<"Ti«i«  ft.riu.lTt  '<ata.a*« 1 1  m* 
MM  u  T^  »ie''«i?»  o*  r«  joM^reM  !»«.••«) 
HIM  ai.T|Tw«  wtLta*  jtrMaTtdMi  M  imi. 
atiiato  iM  Ji«.    I 


MCaTTtMIM 

MTOTaL   LaTTICCt 

••aa»«i»TaTi"ii  c#  a  caT*raL^i<«  aoir<^a  ar  a 

t»tTlCt    "OoaL    !••   •»TCh   C3MCLaMa«    ta    !•<• 

oaifaT»T,o»  Of  "TTit  4<r$  ja  co'l'aLLIi'ft  I* 
ara^Mxrti,  •*  •atiaai «  <  aoft*>aL4  Mi*«TaTiM 
oiarcTi"**  ro  k*TTie(  vftxa. 
•It  IM  Jtv.  n 


eitariric  a[ 
aMTaacTS 

•aaiu*!.  aaoa«*ss  atawar  aaoa  Ti«  u,  ..  aM<n 
IMTiTuTt  or  MoTat,  M<(a'<C4.  ••lTM  »%*t  aaaf 
woicat.  etkn.*. 

•11  <M  Jli.  la 


aMiCHTiaie  MKMTM 
aia  aoMC 

HlftT'^aT  rr  i**  eaaut   la  atw^i^acc  •WMaacM 
Maicti   us  <l»  'MC'. 

«tl    IM  jK.    M 


ITI« 


nriT  a«ta«  thku*!  tTriruoc  'MTaot  kIMlo 
MMIT  »MlMft  (-aaaau  sa  d»caaT|a«  ciisfa  la 
Mtan  M  »a«ia^i>TMWsr  mm** 
a»i«it  no  Ji«.  IT 


■MT  atroMitloulo  I 
Moot  CMMMMtMac  CMOITIOMt 

MVlLoawaT  <v  cMuktlM  ai^«  MttnT«riM 
flTtrcna  aoa  aovxir  kioulJ  aok«tT  a«eaiiLtiM 
tT»Tca». 
a»-att  aoT  jia.  ar 


ItlWIO 
mCMICaTIOM 

MM*.  oaaciaTcaTiM  '<**  kiowie  mcm^t  (mii«. 
TVOIM  aa-T  ilu«TaiMOi. 

«»MM  aw  ata.  n 


tinrriair 

COOTS 


ncnuoaivkT  t  i(«  Ala  aoaca  Miaaa.t  aaaat 


ui^  TWaaMMT  *T  ataoi  otudic*  'ITm  laan 

C   ir.i««  mi  Dia«tTtai. 
ao-«to  aTS  .If*,    a 


IMM  (TMOfU 


tmI  ««atMo(ik^  ua  eicafioa  i*  ftaao  ^  aaTi  oa 
(Maa  aTaaia. 


It   Ml 


aMiniTiaip  MMaMM 

OMVITT 


Jt»..M 


MTt'TliM  aM>  Ot*C**T|>>  M  MavlTal  IJUaC 
aanrt. 

■It  m  Ji*.    a 


MeicMiaK  MMiorii 


KM  eoMTOucTioa 

MOMM 

ruavt  aM  aMauLa*  rj»  SaK<aiCM  cOatrmjCTloa 
waiM. 
ao-aio  010  .<t«.     I 


•trnwi  BnaMM 

KAft  aMa»»Tu»  1^  r««  ai.«^  m  iaio- 

aaoatixaar  ■ot«*s  cMTaiaiM  ca'^J  aM  <ms. 

i*i«M  OM  .tl«.   I» 


ITMT  aaoiMtatM 
MOIOM 


aaTt*  Maakt  aM  a4.Tt  iliMv*«l  a«o^i«»  al 
•tWTC  aia  voaer  tirtt  ft  aLaftK'. 
•II  Si«  jiv.  la 


aTfU-ITt  MI»OOH> 
MOOOaaniM  ICOMUUMI 

cTlklTT  trftlm*  too*!**  atti'lCaTift.* 


aaaa.lL  aaMa'ftS  atajar  ^  aio-aceic*!. 
arMaac"  or  aaaro  'Met*  l«ST|i>'ri  oa  aiTHOkM't 
1  JU.T  »)-y  jb^  al. 

•10  laj  jH.  U 


aMidiTiaie  aoniMii 

MWSICO 

ceaa«iaaTU  •ciuct  ka«<aaTw»T  Maaaaa*  aa 
'•aaaia*  ai«oai  aoa  aa^a  aM  n'r  t«a>. 
Mi«ll   IM  jW.   I* 


aMa  MTM 

OOW  1«aaMIMIM 

rucTaoMaMTfC  aM  aciMTK.  raaMaiiti.^  la 
Ma  aat'a, 
••i«tO  aoo  ^tt.     a 


■au  tsT 
noTo 


e^iM  tfH.*  'M  ia>*M  a»i.  aia  tT^TCM 
■^Ma*  atai.  Mo.  I. 

M  MO  j|».    ,« 


MfaLS  itTsaaiaoi 

TMMIOMie  MMVMTCM 

rtaa>ie  to  «rrak  K«i,»  aM  ntoa  Tua^aaruw 
TMcaaiaaie  roartivaTta*. 
M^IO  101  aU.   l« 


■aaca  oanaa 
ItaTiM 

MOITM  MaarM  ha3a4«. 
>•  Ml  W«.     • 


•I%|| 


fflMT  eOMTaOk   MftTCM 

,   fva»."aTi»<a  w  ateta.lcw  it«vo  rM  .«  au.- 
arCHaairat  alLtMa  atl-tr  eOaTi.«L  iviu«  aoa 
T  «  a-rno. 
•H»«  »M  al».     t 

•»mU  tTMOMO 


|TM  •tCHMMMrt  ea  BKaUSa  la  ftaao  j*  BaTt  o» 
Ma  araaia.  -•  »  -^ 

•II  IM  j|».  n 


LIM  atu.0 
Ijaobnw  IS  •caoarui  oi  T««  aiMitai  a,jL»» 

*4*"    IM  J|».    IT 


•ILIMIklTT 

COaaitTlLT   c'^MaT    MIMaTiac   MTt^TIM 
•  ITN  aaat.icaTib«  To  Kaacn  aae**. 
-■^ait  aaa  j|».     a 


a«aact^lMT« 
IMMuMHTaTioa 

•  eo-aikiT|o»  oa  aOaTaacTt  ."o  aaTukM  Oa 
fMTam'aTaTum,  i/mP  |.  SCaac>V.T«Hi   Ttc**»|4iiC»« 
M'ail   MO  Jtv.      I 


•TI«Mtt 


Taa««iii.T  aaacTklk  wa  3akiaur  iivaci. 
M^OIO  (M  j|«.  tt 

aufMM  oaMaM 

*kaa,«iak  a»«  oaw>iUi«i  i^t.Tca  aOM- 
•*Ti«aak  a«Tt»iT»  ai.e«4aas. 
'to  a«i  ji*.  M 


Mtktaiwn 


acaaoa>Mtft  >•  >MoTXO«iuCTva«i  a(a««M|,^  twc 
M-aii  M>  ji,.     a 

MtaiCncuiM  eaMkO 
ITIMLaTiM 

TM  «caalTl»>rr  to  <Ti«AaTi'<a  oa  rtt  wi- 
Ciaeu.a*  caaata  quatM  Ml«HTki*si«as. 
•"-•10  aM  jt«.  la 


^C'*CNa«i«Tic  iaUkDIM  Of  aSTaoaaurO. 
•*n»«  MO  Jtv.  to 


aMItlllM 


lUtTO 


iHiCk'aa  •aoiariM  o.iiac. 
"M  jf»,   to 


aOniCOMuCTIM  aikM 


►au.  taarcT  tavtsti^aiiM*  j»  eoaai.  ooaco 
•••»»»^*»T|"o*»  »lk"t  ja  »Tac»  VMftTaartt. 
M^IO  110  jK.   to 


•MaicasueTiM  aikM 
•uMact  aaoMBTitt 

'aikUM  •«CHi«iMk  a?  iijaaa«.r»  aM  i<«rtaaaca< 
Mta*.  atka  tt   •  Tata  atk"*  lUk'tTOIc. 
--^10  M<  Jt».   t» 


•aNinMM 

muciIm  aKacToat 

aKJa*'**""*"  "°"^  '•■^'  Mo^aa  rM  atuTooM- 


***M  4on, 


•ataiceMucTM  M«ret» 
MTtTak  MCTiaiaat 

>-IOm  cuaattT  aM  m|<m  Mkra.^  fttkltja  c 
TaokkCO  MCTinra*. 
~  ail  Mt  j|«.     0 


10  oas 


atv.  ao 


:-  =^ 


'aaiaTioa  oa  »i»fau*  ja«»  aiT^  aaotuc 
aun  ia  'oa  »a,a  aMfki. 

4 

•  Ita  au»o«aTic  •aoa'^kk*  vttr  >tMeak  tc 


t  eONTSot  troTtM 


aMaiMMuPTOM 

tumiirai,  roaoucTaMi 

la«t<TIW1IO*  0»  CkkCr^lCak  riHAuCTlli 
Mct-aai<a  |n  tM«<c«-<.»4jao  a(au»aBurTCi><i 
•uaartNir  aaau.ru  atari  u  *tm  as. 

'^-•tl   "M  j|«.   tt 


•ante 


MIC 

fktcTaoatc  c'HOuCTI.ia  u  McTauiC  aTtTf«. 
»»aieo«i«octt»n»  ta  ao..ic«o  asAvacrMa  aM 
aaoaM«)«ft  ao(.TK«kix  •etrn.tifc. 
M-ati  aoo  j|».   la 

•ataiecwuPTOM 
Mi.T«ns 

Siai'OM(KTi«»  aoLT^asi  aocacukaa  araucTuaat. 
aaaa«^t»as  aM  »Mia  aakariM  i«  ckfciaicak 

aaoaiaTtts. 

M-ati  iM  ..la.    a 

MtOMartat.  aMCTOtt 

MUMM  tMIMUlM 

-.,t!Y?*"'_?"'**"»^*  i|a»».*«M,t  oa  tc^ucaTlak 
Mct*io«-i«a'|i«  faiiia. 

"  •!!    lOT  j|».    |» 


.<l««    SI 


cMCHaalcsi 
kOMtM  iMCMaarcti 

-arlKlZ'f  "^  °'  ^'-*e"'eak  <-0a0uCTI3« 
atCHM|<a  in  SMACKH.»ajao  aCa|t.ni«u(T0HSi 
Miaffat,  M^»a,M  ata,,   u  n^Sf 
••'•fl    'M  jlK.    tS 


iKai 

iTatloa,  «a  k«x««NXMO  «TaucTuaak 
.  .»?*'  •**■  •*"•*»*"<>•  «•  Milt  ania. 


aiTa  aaaiicaTloa  To  K.rfic-<  aaOa*. 
a».«ti  oaa  j|».    » 

MIOMU 

KTKTIM 

I.  ^"'rnrsj ;:  iz:i:*"  -"•*  •-•  «««'- 

Mi^lt    fU  .,1,.      • 

■•lOMca 

MTMNaTicat  aMcTtia 

_  ^'■•seaTatl'^i  tH3  .aakrsit  oa  iicaaLi.     riw 
«*-ati  tra  j|».    g 

MUMLI 

Ti«aaT 

aeaarMNTaviKai  a»w  aaacrsis  f  iicaaLS. 
MaT  ivi  •laTCMt"  tiaoatart  aoa  tmi 
Maaist«iTaTtoa  »«a  llONac*. 
M-ati  asi  jia.     o 

MIktCM 

laawiTttS 

ri*t»tokTioa  oa  aaOj^Hjaus  ja  rt«  caiac 
»M  iat»aaari  artioa  aja  rat  H^a-ftl  srtrca. 
••-•tl  las  JK,  t» 

MaiCM 

TMMIOTOM 

...I"0o"eT|0a  Trcaaiauct  aM  SiitcM.  ataM*. 
taita.i.k  taaaaiiTM  Trac  t«aM.     THlatTouIaTtakT 

M-aio  OM  ji».     a 

MiklCM  akkOM 
OlMIMt 

CuaaTf^T  aiaoatt     .tar^aecT.icM  ataa^ 
Okaliak  oa  ««.ia-c.»T  rj»eo  SiLi'a  aaoofti 
laaaovtaa  !•«  aratMra  aa?  TMt«"aL  aaiaratus  M 
Stia-«a»T  ruMo  ilklca.  * 

•"-•»•  OM  jia.  I. 

MiLICM  ctaawacs 
MTMOevCklC  c 

^T»«   II,    i*-orcaaoaaoocca«Ma«ic  aucLkUS  la 
MMk  .«TC«<Teate  •IM  sTsrcas.    ai»e  nf^«aco 
SJIiit  *f*^  "^  "'*"-  '»'•'*  "'M  aoa^aTioa  aMM 
aana  '"  •^"•■'keMMaaM  alTi.  ««|,a;S  oa 

»o-aio  IM  jia.    • 

MtkM 
NaTCWS 

J2  ^'"'«  -tcaaisa  ja  tmc  ka«»iea  ek«»*jat 
'M  TMI  niauTtMa. 

••^11  •It  uw.  la 

aOlkMO  ciiwews 
IMIOU 

•atTiak  aTTi.»Ts  to  ocvckM  riacuit  -jcvicto 
usiao  kTL¥i.a  toriot  at  a  vjlic  loair  cjtnuerok. 
M-aiO  sat  ..iv.     a 


MIMtaTIM 


•10 


MdUM  COI^MT   tll«A.4T0H. 
JIV.    10 


.^k  t*fr»''  re»  »«»   j.i.  ^mr  tua.ieat 
""•W"  "*»'  t*  Taija.Tic  tM..'aT  aw  ^.lec*- 
l2^'w*tet?Scat!'"*^  •^—  '"^  •*'"^  nstaaca 
1  •!•  .<i».  la 


aMc^poco^ 

Mt   Mt>T«0 

M-aib  «M 


ktjn-out  tM«r«  luH  aoa  hioh  TtaacaaTdW 
.<l».    M 


MtMOu  earsTak* 

oiawTM 

M»N  aoatklT*  a-TT«k  olMuT..  Tfu.uailt  aM 
TM  TaaatauaT  aaoatarui  w  ai.>«uTH  tiaskt 

CmY1T*c*o 

M-aiO  MT  j|».   t» 

MtaokC  eoTarac* 

eCMate  aaTcaiata 

iTatwaTn  am  CkatTU  aagacaiiu  M 
oeaea  ri^aco  tikicea  caaOioc  ca«<Takt. 
»•-•••  "M  JIV,  ta 

•aiMu  cavsTaLa 

MTITak   OMOTM 

M-aiO   OM  j|».    M 


•anvoMCnaaiaM 

er  — 


•atoaak  I.IOMTO 
aiwUMt 

aki^MT  TTM  <»  aa  •..Tirjot-k«<MO  aiaeaaaT 
•M  IM  jiv.  ta 


Mtaou  eavsTMJ 

lOM 


..  OtaoaST«aHo»  M   aiaSiaiklTt    M    tm   avOtkCC- 

taic  eoNTaok  oa  a  tn«j  aMsr  aTSTia  w  aesiriga 

TM  oataaTaa't  Haao. 

■'  ato  OM  ji«.  I* 


MI0Mk-«MOI«  MTIC 
MTtCTIM 


COMfTUT  1<««MNT  MMCMTiak  KTtCTiM 


M^io  ais  *  j|».     , 

Miaou  carsTata 

aiiTUMs 

•Ml'  comuctivitt  ga  <ck-«aa  aiicr  tia,c( 


M-tl 


c*T«TM.«  M  •  ri*«tia«  t0  com^ttnioH  vn  nOMi  aMikf 


i»W 


«c>«iit«M  ar  •*  a*  «fti  a  »"eK«.#i«iic  o^eti. 

MMtTSK. 

Ml  MS  al».     > 


•M.**  ««teM  T*«c>>C>   VCMIOA  MntY  CM 
**i«M  Wi  jH.   It 


•MCIM.  KiaMMS 
KtMMIC* 

err  I'M.  »?>•<  o*  e«^irak  «ccw«jl<ti<a  waacn 


MVI'T  M.aC    'COMfttli;    l«rCflUT|Ola)      M«( 
«»ii«tl  MS  Jtv-   M 


iW» 


-•It  tf*  Jl«.   M 


ATtHMM* 

Tta»  ro'iMTiM.  *«  lw»«>*T|oa  *tsT(ii»  in 

«   »M|CTT   s»   b«l«M  *tMCr|>>   J. 

'  ■>•  at*  JH.  M 


ociwvatc* 

VMc  •(V*''ieb«Mi»  or  a  ««U*  rnuucn<itTick< 

Tfl  IMt  «*kin|TT  or   T>«  •aTiiiM  •!«(•■. 
«M  al».  aa 


•ciMtaie* 

■KtTMT 


tt  tlO  4l«<     • 


•IL« 
(TMILIttTIW 

iM«i«TiMTiaM«  w  k  e>«"ic«aT  neoi'iie 
aOi^tt  IN  -iiv.    a 


•MIL* 

■ta  tu  ji««  aa 


«.M  etu.1 

HI»^Tta««UTu)»  WBMCH 

»|«M    Ttl««ll««UM    HkJIk'IOM   *'*|»T*»I    takM 

*»-«tt  ttr  ji«.  a* 


•MUM.      LWMklt'OIMk.  Jl»^kC|.<r>iT»    |k  >«n- 

ao^it  irr  ji«.  to 


•kie  ••cvtT  •aawu.MTt 

MSICCAMT* 

i*i«tl    It*  Jt<.    10 


•••Lie  «T4Tt  nntip* 

INV»<Tt«4l|(l«    0«    l«4r(*l«LS    »"■    ket.l,/>»T4Tt 

4»-«it  tM  ji«.  a» 


Lio  arkTi  nniin 


irr 

•. 

ti  ••>  ji«.  a* 


MM 

4««LIC4Tt«l   fV   WTCjajLMieaL    eWWITDkt   TO 
«»«t«    IT*  wt«.      • 


l«««UM«C«T 

'4*   'ICLft  Mf*t   MljIcriM  »»«n  l«^   «ICL» 
l*trTIIU>    Mt41ua»Nil>TS. 

a»-«i*  Its  Ji«.  as 


•mtet  |iwiMW«MTic  CMBiTiana 
•miMatMttia 

•  I*l.tO«l4M.«   OH  ttT«*rvM(SI*l*k   •1M*«C*>< 

a*-*i«  «!•  ji».    a 


lOICIW 


fcCC^MiMMaCTic  k«l4«.el«*  •»  ••TMkaurt. 

•«i«  %m  jtt.  a« 


(  MCoteiMt 

■f  IMTLCMMM 

TNI    ICkSITIVirv    TO   «T|'««.4Tiaii|  or    1i«    «■!. 

e lactam*  e*MM.»  auataa  •ci^tu^mkm. 
•a-ata  aM  .<l<«  I* 


•IM.ia*aaM<MS 


»i^>.nai»4Wit  am  (aT«4rirtiitiiai4b  •iat4acM. 
ta  «ia  jh.    a 


aaaca  aLMm 

•VI«»'T   T»»t   r«Mcai 


«MmTC%.T   •l.'Oal    «a.    •«  M  *(\,I0  »T4T( 

awTjiek  4«D  >iot.reui.M  iMcyiT. 
M-ata  *«T  jK.  a* 


rtvn.oai»i»T  (»  «  tH..9aT  roa  '>ctc*UiM  '•* 
■ctaaw*  e>  m-l'i  awui  t^  hi^  inTik^trt  tie 
>ui.9ivt  LOkos.  '■Kkuoita  '•«  f^rceT  or  «4TcaiaL 
STar>«Tx. 

M-ata  Ma  jiy.  a» 


•MIL  ivcMaaict 
>ie« 


4  •M'Oi.aaic   '<«vcsTi«4rigN  or  Tt«  ot^txlc 
ars^oM*'  tfciKt  Ik  milsi  •asi'*  conc'>>ts> 

latiimHiiT   ot«fk"*^>>T.    ««0   MU    TltTIk, 

Ma(tou*ci. 

•It  MT  ji».    a 


•MK  ICCmMK* 


■aaLUTtoMa 
■taiaacTiKiTT 


Tat»i.(T  ra<|t,TiaN  j» 

•UkXO   'LtCtaoM    l««43UTI}«. 

ao^ta  vai  ji».  ao 


lie    MLUlCI  «▼ 


•taaCWMT'  MCaiM 

lavnua  taA^cToaiu 


aftfuC     >■«    >CCUVC4T.       MjlVktCI'     CONTkCk..     MiOpvib* 
Slot,    J»c<l*«.     <tSt>%L'    ric^MMtl.    L*«V<   T|>« 

f"'CT».     c*t>  '«4«irt4  Ttc-^d^ts,     n-tsTkr 
'oaft»  •>«  •«»i'««».     c-*"J«.  Ci'Tin  or>.*iT|OMS. 
Lf»»   »u»»o»T   5»«Tt»».     ^^^^^o'^r^rM.   CnraoL   ST»» 
TTKJ.     >ioi'4i.  •■ONSt9C'<4rio>is.     4STa044'ir  r«4i«. 

IMt*     U*<4    VAkluvf* 

*»-«lO  na«  ^l<.    11 


•a^CHc  ruacTiaM  (■•Tt«iMTic*t.i 

|l««Mi,tTIC* 

TMCO*r   0»    IkVfatC   mi«t«T*. 

••-aia  oar  .     jiv.  i» 


tan«Tta«Tio»  aa  ST-^kt  a«a>>«aaTiOK  ii  mil*) 
K»4  atT,  •«.  lit  trjdr  or  4Trri«c«Tia» 
mt-tmi*-*  ta  •4aiau»  4«il  'wo&it  4«o  ixactiaM 
ar  4«i4«.  »aacc  •aaai. 

•ta  aM  jk.    a 


t>aA«TiMii«KS  «»  4  CHtMicktXT  nooivite 
auieat.'ac  4t  4  HtH^itttm  «4iriiitL. 

•a^ti  laa  jn.    1 


labMTia 

ION  «ak»4Tib«  IN  Hi*cj  »ai,v,.><T».    »M«c  tatavT 
c»4ka(»  4>o  CH4>«rk  m  thCi«<<oo<14«ic  cu«4TiTi(k 
4«tCC!4TfO  (ITh  raakk*^*    y   V4mI1us  r<i<s  ar   iu«s 
r»o»  »i»tii  TO  Htdo  Mwvi'trt* 

•ta  ATI  jiv.    • 


••aieiaiCATiON* 

CMTIMa* 

co'>'>a«4L  Cb*Ti>«a  'o*  •Htikiro  ciatwir 

4lHMat.'CS.       r«>LU4T|0.    y    C0»'i'aC14i.LT     4«4ll.4«L( 

cet^aaH'L  CMUxai  uac^  ti  vapircTivt  c?«Ti«as 
M  aaifcTfo  ri»(i'tT  ■34.«9t  roa  *>*ei'iC4TiaN  04T4. 
•ta  Ml  JK.    • 


•Ma  aiCHaatO 


«tV*TI$ 

lUeraerMCnltTav 

lOH  *0L1'1lV   Ik  a|4(0  »Ok»i.*<Tf.      rx'c  t>«a*T 

CM*4aCk    4><<    CM4'«t»    IN    TMCMMaC>T*'4l>IC    CJtYTITlik 

4is<ti4^te  vitm  T»4«a«i.*  V  vt^ious  ftf%  cr  toft 

»»0»    ••»!•    TO   »if»C3    MwVC^Tt* 

•ta  oTi  jiv.    • 


ikMie  e«i«aat 
auitia  "lUlU  aanac* 


•ail  IM  jk.  a« 


TMtottirat.  >aakT»i,  s«  tracts  uvf  t>rrcaac' 

Tiak    Ik   4  MMk   MIL. 

■tt  MT  jw<  a« 


•Mita 

MTI«MT|CM. 


TI«oaCT|'4i.    XMLTkU   0*    STaa.St   ••«•    l<(T(a«C- 
1IM    Ik    4   ■'WCL    MU. 

aai.aii  mt  jii.  t» 


•MIL* 
Ml 


IMVk«Ttto4TluM  V   CN>.*1T    4Ne   "kSk    T»4>5«t*S 
•■«•    TIV   aiH<M<)    IkCLtMtaa   '•«    INTLUCkcd   or    T>« 

Mlfak*«t>4T»«4aMciit  >T$Tci«i  n<ttkt.  aa^T, 
•10  ta)  jt».    a 


canMiTtat 

4  Tc<T  gk  >w-eTiMa  0^  irit  ikTfaakL  aoaoca 
uaar  i«  ti*  a**  jaivt  icc^iniwi  o»  tk  tuTokkHc 

r<    ■*!   Mfc. 

•tt  •M  jti.     • 


COMtnjTfK   4lb'0   OCTCwTIM   kT.TfM  roa    ti 
kM/M«-T»    iW-^l    tOM4k, 

ao-aii  (M  jlv.    a 


•aMic  atrtauB 
acarmtM 

iUf  oikTkikiiTiek  e.<a«ck  aT  tkMS  of 

TUaaiOiTT   k«tCT*4. 

•D-aia  las  jti.  a» 


•MtCTaoKoar 

Mtaii  aarMi^n  atttkacH 


ei44.»    'ITM    Tb*    tr»fcT$    J»    MT»aetT4TIC    MMTMUK 
Ok    TMt     •»»<J»rTl'>k    k»tCr»«    J»    M^~ri».A»     \40n4TIC< 
Ik   riLu^I    kflkbltOk    f   •.TD4JC4*»"^    WILM.<lTt. 

•e^aia  »»•  jh.  as 


••atcTaoaeoar 

i«4«UMkCNT 

Tatn.(T    (4CI«4TI0M    jr     4MM4|le    WtUlttt   <T 

'^a.*ID  'UcTkok  iaa4]UTi><i. 
•a-aia  Tat  jn.  ao 


••aceTMin  4Mk.vaia* 

iMaaacn  aMCTaeaeaar 

KtMM   k>«   T'tTiM   j»    4  LkaO*4TMT  «ackl^lO«an 

aeori,  gv  4k  i*«k4a(ci  t.^eTi«oi«irii  roa  »4TCkL|Tc«. 
•a-*ti  IM  jt>.  as 


M-M 


•aaicTwi  4aM.vaiaa 

■MIU 


LataiTN  ct*«-wtcTM«a4^  aaw«aa«. 
•-•11  IM  ju.  as 


•aanck 


:Ti«mM 

•■Cf«0l»S(   Of    k*0«lk   ^SS4^S   w*«Ca   V4mI'M* 

eeariTi<>ks  <»  «r«Tir4i.  «i'wmi^<l  via>4TiaM. 

4«W   l^rck   »4Tlr«kk.  »"•■••    H.I" 

-  ata  tM  ji,.  Ik 


Manck  aMaMiTiM 
ciacuiTs 

•V.Tt.CMkK4l     taCte«    4<M«.Ttt.a. 

•••ata  aM  ji».    • 


I  t*.t«4»okic  viakjri^k  IN  cjfTaoiLUi  •a4ik 

»   Ou»lkfc   »OI.<r)ITIC4l|0>l  0»   »Tt(t    l».-»T$   4«| 

,  ktNTa, 

iata  SM  jf».  IT 

MTt^meoaie  aoo^^cToM 
— 1  TaacaiM 


WTlfc 


•    tT**tU<M4au|C    r0-^0l«4T(    SrSTCk  fVt   T>« 

.ia4T|0N  or  »4T4  rajk  uvtaki  •«!>•»>. 
>ta  laT  jk.    k 


-I^JS' 


CIMCS 


an 


rtccTaok  i»ik  tct«  acaMaau. 
'It  »M  ji».    a 


•STMIklTV 


rana<'T|M  4k  otctu.«T|>«  »t*T(d  ,t,  trk^ikirv 
•  iTf  T.*  kin  or  coar^^A  CMi«l«<TU. 
»a-ii  aar  j|,.  m 

•(TaituM  iTtn. 

caLS  aaaaiaa 

etMLOM^kT    <•   MitM   SraiMT..   kIW  rnaCTUM 
'**•««»    I"   »»»fL»   TMajiM   ST^Mk.|ln,>(e 

Takktrokkkitgk.  -u-.ii. 

••••ta  aM  j|».    IT 


^»SI»  V    •OMl    TTi«t»   jr   Oi'TiNM.    C^TajL 
i"»  roa  $Tgn«k»T|c  aaxtSS. 

ita  tM  jt*.  IS 

akTTtaict 

■kaitiTT 

_»rit4TIUk   TtiT    ^kWT    FJ»    kOCCL 

i'4Ti»k  k-i»-iii.i.«  4fc„  surauMtiT  I  . 
(  aaiTckT.  l4(«cm  exTack.  racikiTT. 
Ill  att  ji«.     T 


Mtnaiu 
:si^  A-o  k«iM4:Tjai  or  tttkco  kic«ct. 

IW    nLLk    «<•    eTtlk>^IC4l.    Pl.<lik. 

I   Ml  ji,.      » 


MTTcailt 

ll^wHTlMTIg*  or  4  ,IT-«IU».,lL»t»  CHkoaisc 

etll    IITm    »    kOMOUtOuS    €LtCT«0>.»Tl     ?TJ(»«    jlie 

r^inL""  T««0k»TiC44.  iNC4.r  or   1*0  MIT  MQUak 

'taif*'^  4kD  i.«  sack  ei'«cuiT  rtu.  *«kTk«. 


SISIIS^.  **^*»'»'   »-«•*  oirra.rTiok  4«4lt»i». 
I2II7T'!—'"*  '*■  'i«"«ti-«Tait  •>*«iecs. 

•••••I   "M  ji,.      « 

•(TauCTUUL  *«aTt 
tTMUtt 

...  '•;<««'«»*Ti«/«  or  THi  oikTaiauTiok  or  rikSlOH 
Ik  kOTcMce  rOkSTaucTlOt  CkCackT<.  ■«"»••- 

••-•ta  «M  ju.  ts 

•ataucTuiki.  Mnxs 
en.tNMie«.  aootct 

»^»«ik4Ti  ».«6aT  jr  »iaa4ii0N»  or  o«t«o- 

TaoriC  TmIc.  til   INOaiCaL  V«LL.. 

•••aia  T«t  ji,.  ts 

•traucnauc  tMnxa 
araomuTfOH 

ottiall*'*  **"  "*•"**•  ""  »«*^«ek  coNSTaueTiow 
•a-oia'eio  ji,.    , 

•aTMuenwi 

MITTUWM 

4  c«TTlc4c  4>o  conaMCMCxSivt.  acyiCk  or 
STaucTukkt.  nCSlkN  410  .NkCTStt  TcctaHextS 
rw  MT»atM.k   kXICk   IC-t4«C    Ik   .   MITTL&' 

rkaciok. 

••-aia  taa  .,1,.  i« 

•<««JKT  I>«IIIM 
MftToar 

ct4*,»r;;:;:T;ik*:'"'  *  -•^^  '"*-'^"^  -» 

••-ata  TM  ji*.  M 


aiTaMiTLacaeeut 

IWtCTIOM 


roiktkci  kObact  ar  jccONOaaf  ikvkoi.^* 
»Tkr».T,.->cocfi  I.,  S4caa«u.4  iM'cTtr  n-t  cirur 

TO    4<UI»    £010. 

•••aia  aM  ji,.  Ik 

••TkTItTICkt.  MTk 

aaa^LkTiM 

^4  »».t»i4k  4kaaekCN  to  kO«c  t»T  ae>«ji.kTtak 
rao».e»«. 

••••10  tai  rfu.  IS 

aaTaTiirtckk  MTa 


•aTaaaM  •4rTBaus 
(unMLTTie  euxt 

Mk  •4THeat»NOor  duaus  u*iNa  NOkktuctMa 
titt  atiLTTi. 
a»-*i  t  SM  ^n.    T 

aaraaaM  Mncaua 

TtS« 


xirictTHA  Ufi  .^kotTs  uk  SToaa^  •tU4acH  Ok  ^41  Ta^Nsrta  CrfaacTcaMTici 

ii'i  »«*  L.jkCH  r.eitiTT  ,.t  Ok  T.^  kikui^NM     or  cirrMSioN  •w.^tur  t4TWS. 

••-•II  aa*  J^^.    « 


4  UNatlNfc  kTuBT  ar  Tne  cikirM.  l|>it  TntOiv" 
•••  Ti«  aoMisTNTSS  or  jM(..«a^'  rarkM.T«|c 

TflTS.       ackVtkCx    NtTNOjOLl.T. 

•^•tt  aM  j|».   It 

•atkTitTickv  avMeT»«ia 
ta—- 


j|». 


)'<Tigk  taattctaiMa  rM  ktaaica  wiie 

■    Tt»r. 

•»!»•    a 


•4<*i«.*4"k4  taaucaa  e>a«t^MM  in  inc  occaT 

••-•10   TTO  .,1,.    ao 

•«TaT|tTickk  na«TtaNa 

TWWT 

_^»^o»T  «r  ifc«iakc  axi^irs. 
•**io  aar  j|»,  u 

••TaritTiekL  ■•CHkktet 

T»«08T 

>T4iitT|r«i.  i«CN4Nict  y  iaMrvtatiH.t 
r^4a>««4. 
••••la  aar  ji,.  a* 

••Tftk 

(itauaiaa 

iNTi»|k  kiPi^Ti  «ao«attk  csi>aLis>«j  ik 

TXIJ    rcklOL    TC    »«T»lOt    tit    •4*n   Da4*    4    Tf» 
trCTIOk    TO   .OMi   TMICtkwSk   IN   M.lt   kkO  r^lS-TM, 

Mkk  imootm  TO  ar  afHio»cl«.(. 
•••an  SM  ju.  it 


»  sokcacnkOvTika.  >«eT4riMt.  cucTri' 
•rk«a4T«a  rf«  »»4Ci  4rai.iC4T|0k. 
••••"  »ai  jiv.     T 


aauacaaoNie  flm 
aaeoTfckatc  •vartna 


»f»4'cai<-  4i»  cent4«  c>MTaji  ststch  , 


11  rxa  at  rt*. 

It 


rJd«»Ttox  o»  iT..wTa,94TcoiiTirotT(acitt. 
C4T»ei«jt   ini.(k,  tM)  iMoatrsik  In  Tmc  xai^  or 
kaa»i|.  kfaknkS   "NP  r»tK   kJkjCCIt  riTB  tfli  tiCkkt. 
»»»'ja>*4»  neri<-Ts  rocotiia  4c*oa4Tic  TLianT 

•••aJa'sM  jw,   I* 


•ttaca 


•avatateMie  n.M 

*MU  0*  ATTkCa 

.-  !??'y  "*  JO«*»«N.  isttccTi"  •aTio.eti. 

••-•10   *t*  j|»,      « 

ati^catONic  n.M 
aootc*  sr  acveLUTiw 

•u^-sokTc  »ioa  kkSi  a30tcf  or  acvokUTiaN. 
•v-ate  oTo  j|».    • 


•auatatONir  ruN 
IMtaaatt 

»o»r«»o-ic  rLOk  TMtear.  -«»-—»«■ 

•••••a  aM  ju.    « 

•tuaaacMoat 

JIT  aL4i«  aeiM 

J^TTJMS  «»»T»a  TTac  k/ssa<->  roa  jr,  riaNTtas. 
ao-aiO  8M  j|».      I 


^-^.lii^  oirucTjok  kN^TSis  »  oouatT  trkrtFTkie  aMMact  aaarvarict 
^r*li!*  •'•"»•  caaaca 

III    SM  ^1,.    11 

rkCiTtkfc  or  roaaca  MiaTkCtf  4t 
••Tactau  "*o^  oceans  c. 

aMaSMTiok  ••-•«•  9M  -I*.  IT 


••TtCL 

raacTuit  iwcMkNicti 

rakc't  raora,'4T|0k  in  ugatiru  raTtSuc  or 
•••aia  kM  ji».  tr 

r(.4«»  (Tr4ik  ra4rtiMt  t^tut^t^t^  i*  ^,  ie,  ,» 

*    "««O»'«0«    *4k4«CTtr    Tj    (<4I.U4I'     tt«    r««CTllN( 

e»'»»4Ct»aikT|rk  w  Mi^,.jr*fktrx  .tTki...     tSi- 

»lL4TIO«.    or     TIkT    f,4T4.  •       * 

••-•II    SM  .,W.    IT 

•*TCtL 

•aaiN  STaucTuitt  i«Tku.iMaTi 

iiTikkTi^t  v<«viT  e<  T-»  er»rcT  or  »i<ic 


or  t»i     , 
••••I)  kM 


jH, 


^  '"H*''**''*-"  Of  iiM*i  raar'tuTiok  in  aoiLki  .^_  — 
'aoaarl.  aft.  "O.   i,.  itjjr  o»  rtifNUMkr  •*2S2L?:Si"'*» 

•«c>-4i.|<NS  Ik  «.«iouk  *oiL  Noras  kkT^nrkiak  MaaonkaatTie  MknaiM.t 

"*  *"|ki.  roaci  rtMi.  "»•••- 

TMt  <uar(ct  '^rttQc.ce  jr  rLraoMkCkctie 
arL*«kttok  IN  TTTniua  ikoi  »A»<rT. 

••-II    tT«  ^u.    n 

•tMaaet  aaoacaTitt 

'•acTuar  iivcHaNicti 

...S******  »**'•«»  t"'***  "»»  tiMi  Nk^kctiua 
virta 

•  10  OM  ji,.    I, 

'acts 

atMtTay  icaTtT4u.o*a«aMri 

■r^Ti^s!  "  '"*-"<»^"  "*«'^»  ••  «-"«cf 
>e  •••  ^n,  IS 


«i  JS  \It?^  •"""Mtnr*  ioar4c»  rktks^e  j>.  4 
••••U  •*»'  gi«.  as 


•STMirtttk 

«w»»ai 


la  ?2lil!^**'  »'*"^»<»  »»  ••  ao.4t»»  MM  IMt 

»a    ls<^f>«rH  «>    'XtH4NlTt    laCkM.Mirj.anioil 


eonaouant 


M-U 


•M  ITS 


■wiMi.  «tn 

MMIMtlTT  at«Mtt 


Jl»>  u 


•  1*4.  MMCTIM 
««CTW   MMt.T»U 

•   Mi«   MTr«gM«M«Tle   "OOliL   rj*   Tt«    ItflOCia  CW^ 

■canntNT  e»  «  •MMTTik  sfiiaM. 


LM   Tti«C**TO*t   etklU"   BIXC.    w'lM 

TUMSUit   (KtTTI*. 

*»-«ll    tT«  .<l«.    tt 


*l>    14 


r*MTU 


•nsT 

11 


▼MCTiMi  iPVHimjtmt 


■n<MiMTie«  0*  4ruM0»  WM  *«o*LCM$  or 

MMrtVI**  !■  t««  MKTIC  JWta  (•TflVC  CXil. 
«»«M  Ml  >4l»>  t« 


ITIM 

IMt«riMTIOK  0»   M>MOMV   t^Tfll   TMMllTIOM 
m   MI»T    aiMM   tT   MCM   lIUilM**  ».•   to  ». 


>««i«t.  '"•  BIT  cr  iwr(i^nc(  T(*TS  >ga 

CMKITIVC  r*CTo»«   latviM}   l«*4>. 
•I*  •!•  Jl«.   *• 


•Ittt  MMTMCTIW   IMTCMOLMTI 
IMnU.lt0Ct    TItTS 


iwie 
cuiwM  CLCctaon  njM» 

T««*nijNie  rsi>v*iiT(*i  aiMuaL  urMMicM.  «tr«w«T 
RrrT.i   I  ■«*  »a-si  HkT  •). 
*»-«IO  •••  Jl«.   M 


•Ti«MiioMir  eoMttimos 

•TIOM  CtMMBCOO 


■■(•TMTItM 


••M  ■«•  Jl»>  M 


ecvKOPWiiiT  fv  klTCAkCT  tc»»r«ino  KkLCt  re* 

«r«t   T   tMB   ■   r«tLW*(». 

•tl   MT  Jl«>   M 


•mt  C«UIM«MT 

MM^uvwcTiM  nonao 

kOWtTMCTIV*   t«»LJ*TI««  OT   <«T«C  r«TIMI 
t»^U   Ml  rfl**    IT 


•ntr  Mwi 


eoiwuTU  MiMTtis  v« 
MTi*«cTi0M  *ww\t^%  or 
rracMM**  rr«i  ajT>«. 

■•»•   l«T  Jt» 


.tOMT   CMLlMTIOh 
l*«0  CWrt*0«i«llT» 


njLTIlT»T(M   T(tt  (»iir<«MT. 
••M  Ml  Jl«>    l< 


tVIITl««|t  or   MtSMBitaT   IM.T|rL(-t.ll>t    ItTMMlS 

■•M  *n  iii«>    0 


not 


*  axvxooic  tiansTi««Tid>i  or  t>«  ov«««ic 
■ftroMkr  irccTiu  Ik  WikSi  *Mir  coMctrTit 
lObirivNT  o(»ti,'<niiHT.  «<io  tOK  UsTik* 

It. 

•  II   MT  ^Xt'      i 


>v(.rirut.L(c  TKkXM.'-C «H«T  c"wt«ii^  tTtUn* 

UTIlin    OOOP'    CMMCCM.*    eiAki    a*l>l«.    0>A*<    0* 
•II    M«  Jl«.      ? 


•IMCMIOMC   MMMMIM 
•lOKO 

twCi.r«a.|M«K|*Tta>   ««irTO»i  ritcco.   T-««>ianl 
Dioec*. 

•  10  »tt  jh.     t 


•TICMtOHtP    CONVtOTtnS 

■wmKLt 

CUM  c*""ic«  NUcLCk*  r\«i.  Ti#aniaaic  roaca 

"OOULCk. 

•II  r?«  rfi».    T 


•TMconioMie  eoNviiiTi** 

M    ItLtCTMIMICI 


Ti«««ioNic  e'*<vt»Tt«  lOjuki  r*r«ai4  or 

r«oeucii>«  *  iHart-ooLT  9»<ruT  ••««  )««i*i  <v 

klObtO   xflM.. 

•II    Ml  Jl«>      T 


MTO 

«ltB*TtO«  n«TS  •»  jtgr.iWOBWf  MU. 
■CMItMt. 

It  •«  •II*.    10 


•1UT  NTMOM 

rMCTWr    IMRMOMNOI 

^JMT    ST«4|la  r««rTU<(    Tamiin^M    ,■   au<    ICI    At 
*  MiKWuQii  Miu>«TCr  Tj  l«*LU«i*  TMT  rMtcTuac 

CM***CT'*ISTICk   or    Hltrt-STNtMOlM   N(TM.>.       C*** 
riL*TMN   W    U»*  0«T*. 

•II   MO  JIV.    IT 


•TMVHioaiit  eoavcono* 

•TOItTIOM 

IMWt<TIMTIU>'   0*    lW..ec^lU.«*T    TMCIMIIklC 

c'lTTc*  tl  •  DtMk  Muacf  y  ieN«  aw  Iw**tmm) 
ouarrtKLT  t*cmitc*l  muoac**  i>«.*t.  «o.  «. 
•»-«IO  aot  jIV.   20 


•tl 


tMkC*  roa  t««u<*Ti4«  »rKTi»CMU  or  yitu. 
•t  ftk  or  iMTiMurio^  or  tf  oxirof  mib  a 

■.I. 

IM  Jl«.  M 


omnatTioai 


•^r^fCATion  fw  •cn.^ioi.aoicaL  comsi'iom  to 
•MlM  o«T«  re*  •ariu.CM''  t*mct  kOc*TioN 

M    IT*  Jt«.      * 


•IttT  WTMM 

ULTHoatNIC  MOKTIOn 

ijcTixMntc   ivircrTida  y  Tun«sTu  oiu.(rs. 

10  010  JK.    IT 


•TIST  KTO 

CMOMncoTioM  tvtrm 

OMLtrlCtTIO"   Tt>T|.<0    »   COi«^^ICMla«t 
KIOQI   rOHTVOl.   rOMOLC    Tt*T    Ml    •M/0*»-40. 
•It    OOT  .<l».      * 


leofTirtconoM 

eaM*«cr  Tokiuaci  j»  rumi  ir«MoroiM«Tio*i  •• 
*  rwcTtoM  or  r«an  eonrkCtiTT. 
1S-«II  to*  Jl<<>  >o 


niTt*MiiT«Ti««i  or  Ti«  iwrco  »4m»  i^irm^ 
WBTATi"*  orour  lUlOi  otmoaSmi  fob  r*<</r« 
Tnjlf«r*T. 
•MM  TM  al«.     • 


•NOT  KTt 

MOIO  MUirWBT 

(iTtotiOM  or  cLicTOwMic  iaui>i«iiiT  n»t  rot* 
oiCTioM  iTiTTi  ouftknOkT  mooOftU  atri.  >io.  *. 

Mi^lO  •••  •>!»•      0 


•Tx—iowif  eaM«*T|ii» 
•wnici 


raok*  *«t»u**>«kTt  IN  t  cuiiM  r«.MiM 

II   (TO  Jl«.    M 


•TMtWMNle   eOMIOTIM 

lOTorrtMi 


cio«xte  TO  ivTak  Km.*  roa  hIoh  Tt>#t«*ruai 

Ti«niia«ie  rai.««)iu*». 
••-•I*  1*1  ji«>  I* 


•it«aaio«ie  wiuim 
etoivH 

•OOl^lOk   or    ««Ht   I-*   CVlTKOktCO   •MOWNTt  TM 
LO*   Ttl^CMTwit.   CtktM   9l>jCi    w*ImO   M.    t  »iltlMTtO 
TUlMTix   InlTTt*. 

•II    IT*  Jl«.    M 


•1i««atonie  CHtMiM 

Cir««|l«llt*L   0«Tt 


iTiaoii  •oTTum 

OMLlrlClTIO*   Tt*T   •«MkTt  «*   tTOMArf  IMVt<TIMTO>   0>    «0.^e^lLL*»T    T>«l»«IWie 

'J?!"*"!,.  ,  Ou»»TfiiiT  TrcHktcAL  roj*Me»»  •»•».  XO.  *, 


•tai  aoT* 
•MMMTiaa 

c«wuTt«  iMTaucT|*4*  wa  »|Im^tu  Tn«i«f*T 
aoT*  *c>«a*Tiaai  moohom. 

II  •*•  Jf«.  M 


mm»  aiaaiuor 


CtaMIC    MTtaiM.* 

•  e(**"ir  TtTneer  ■nic*  orintno  *t  t  rorc* 


olwapoumamco 

COUOTIOM* 


ri»l*IOkL   IMMTIOM  »»l    TMi    TM(|MiO0m*«IC 

■rroaT.  «»^ii  ojo  jn.  t% 


II  oaT 


ji«> 


tnM 


tWITT 


•Ont    O^ICM.  C0«ta4*T    ICCUa   STtTOI 

COMtiOCOOTlOHt. 

•M  na  ji«.  u 


itae 


yt*  TMtaMc  'oMuCTtvir 

I*  OOS  j|«. 


oiroMioti 


'  or  otoh. 
a» 


»THMIHL|gT«|tlTT 

cartTtk  iraucTwv 

T>«*<*0CLrcTii<c  rea(M  ■<  tiOMToicMiCHcniic 

*<■»«•«.<■■  M». 

•a-oio  ooa  rfi».  M 


l*k 
■am 

•  otohii  roa  •mmotic  cou&rTiaa  «m  a 
tMM*  nr  srM«*Ne  nkA^crOMTtM  o«t*>  *«3 
eatoa^Tiok  or  Ti«io  »»■■*  trtcTaun. 
••^M  lar  jt«.    a 


n«a«*t.  nirruoiod  or  v*c*«Cir*  la  ii*c. 
~i||  »«l  jH.  it 


•Tt«an*i.  laavUTlOa 
*r*cte«*rT 

miom  crricii'^f  •  vultilatc*  t<«*w.*Ti)<t  roa 
*I»-*MD  imrcca<«T>  •wrculM.Si  tTMoet  i> 

COMTaurTIM   U>^t*>    <N0    T(ST*. 
m-^W  0*9  al«.  !• 


rurTairjTT 
Mt«ikT|Hrca<Tuar  mikmcm 

M«.rTrt4uc  »»««•»«. -fie**T  .ow^rouk  sfsrms 

UTIlIn    aOOKt    CMKOkki    CMLi    tlfHAL   Otl«*.    Oa 
(•MU.  »**lk<  ts  rU(L. 

•II   MO  dl«.      T 


•Tl««MtLCrT«|(|TT 
■•TtaitLi 

■trgaTS  »*    1>«*HetU.cr4IC   n«TtK|M.t. 
t»^t»  •>•  j|«.    IT 


-KMJt   CiacUkATIOk   M«  OTIM«IC»  Or 

tt*OM«r<  I*  atL*Tto  T0  Ma#  rM-Mct"*  or 


•Ti«aaNMie 

CCOMI 


•W  III 


jK. 


•eeiTfOM  or  Mitt  u  CMTsOkJ-CD  tac^rt  tm 


M-M 


TaifITT 

TITITY 


'irTW   IIMVT    trftkCt    *TM»MU. 
I*  (T*  jH.    t% 


•nvaaoNuecua  otarrio)* 
* 1  aaTO 


•vONtc  nnttcivd  IN  Liaulo  xToaooc*. 
"^•a  oaf  ai».  M 


•TMaaaacTTiN*  rtaories 

laaCTMMTt  n^OTfCS 

r»»cii.tjflN  0*  TMI  r„Tsu*L  .-ortaTut  or  a 

*'!**   "•    "**"*^*""    »X»U*»THM#    fLt*TOi«U. 

■■■••a  MO  jiK,  |« 


•TivaaaatTTia*  rutrict 
riat* 

*»^»a  tM  jj,.  I. 

•Tuia  nut  lOToaaai  ocviecoi 
emmirv  taoie 

*tit«acM  o*.  I  o«*Tiw<ca«rua(  cearuTi^i 

CLtJlNTM    .NNu»l    »0«M.T   at»T.    '0*    lOM. 

••-•11  *•*  ji».    a 

•THia  riuN  itTaaaoi  Mvietoi 
•UKoa 

»ic-sio»/r»  fna  MroairijN  or  •>t»ief  0v>44.|Tt 

[i^^J'.LI'-'*  '^  '0tre«T»T4U.l«»  OuatTotris. 
••-•10  (a*  j|».  (0 


•TMOuoT  ottaiaat 
ecoian 

(as  LuaMic<iro  sTtrxto  fH*u.T  aiiautt 
■  Mf  iT'aair  ra*t. 
••-•II  •»  Jl«.  to 

•TtMuar  ocaaiNat 
oa*  otaaiNat 

•"»t»t|c«t.   »•«   II»C4|4(nTm,    »TU«t   cr    Ml 
••••II  OM  jl».   »• 


•ttawBT 

■*•"•'  'oo  jt«.  aa 

•tattote  vtHiciu 

«*••   VCMICLtt 

J  roL»»  aiaiM  Ta»e«ej  ««icl«,  sarrTr  e*a 
alHCNlN^  cnra«c*VT  rKarc. 

•*^ia  OM  ji,.  „ 

•TaajaiNO 

ciMik  orrtMOC  ovstino 

I 

I  atoi/iafi^iiTk  *N0  Niiitook  ro»  iHr«o«i«« 
kOcat  c'vit  ocrrNu  Ta«i«t<M. 
•0^o«o  oil  jt,.  a> 

•TaaiMN* 

IT  >fCT|VCI«00 

aofilO  TM  ji,.   „ 


Tn.nu 
•TaaatttToat 

oikMUTtaa  oaeiixaToa* 

»«a»»  r\j«(  T^or«  jr  raaaSi'Toa  outmlc 

••-•I*  too  ji».    a 

•TaaaaiiTaas 
sikieoa 

rwxxJCTKWi  i'CMkfaui.<  rg«  silicon.  ri.M«a. 
eriT.,i.t  t.t«,n»Tor  T,rt  ,nm..     thioj  >u»aTta«.» 

»0-aiO  0*r  j|».     • 


•TaaatltToat 

TMoar 


d 


2i' 


•Taai4»« 


IJTtJi"'**-  •'^»»«»  »  rtjartor  ci*cuiTs. 
*ll  »00  j|»,   M 


•TBaHtlTION   fLfl«MT| 


ilTN-fTaT  u  a^ttaa  v».  »-?,.••  i«eau.  a* 
«r»..N»ti0K  '0*  »-•  .».  a.|  MTM«TM*. 
•0  **»  jiK.  la 


<v*4.<iaTiak  ga  Tiifi  to  mcoirr  ancckO*  la 
•••""oao  .tw.  as 


ICO 
|ar'>a«a«ct  'watuiTiON  >  f^niric  *ia. 

•  I'"   k<«vt<tLt*C(    fi^ltm.,^   at*«|Narh| 
••+10    ITJ*  j|».    tS 


t^' 


'Uli 


•Taaikl 


•naj^atasToan* 

OCiniTirie  acMaaCM 

•  lanwawi  i>.tT*uw«T.ri>,  »»,Tf»,  rga  ••e*>uai.,<t 
J*'»»*»-0*«f»>-  "HrNwii.*  iNSiOk  TNWNM"tTeaN»i 

••—10  aao*  ji,.    , 

•Tiw-wtaT  ruito 

IUUI|N*T|NO  MMUtCTIUI 

rtic'iriiok  t«  r4t44C'iLaiti(cl  or  iini  ru/^ 
roa  T-«i«  »rau«  oihi  iu.JniNaMNO  caai«iekrt. 
••—II  loa  ,»i«.  u 

•TiaiNO  OlVfCtl 

rotowMCT 

rKl(.t.*i>aikk  or  <  •■.rsic*L  ■'«m.u»  -.tviNO 
C<VIT|t<  rilLtO  iMM  t  viicous  »tui«. 
••—10  OST  ju.      • 


•Taaia  ii 


ea4.nrat(.o«tNfc  •«iari>-*s»xi*Ti  raaiNiai. 
*  ••*  ji*.  it 


••>>»  01 


lata  li*  *"" 

TOai«MCt 


■ITION 


'   «»»-c^cTi><  rLO«T  tNo  accwvcar  sv*Tr>  roa 
cxOcik'  Toario^t  ON  rxf  jce*^  r>.ooa. 
••Hll  aoo  ji,.  M 

•Taamiw  ncvieto 
aiklDMip  TacTiet 


1iaN«L  c"*r»  aawM  ei«»«t  *iNJt.«Te... 
r»o1  l».     c»N»uTta  aao^atit. 
•••^le  aoi 


C>    I 


JW. 


•Taagte 


•  tit 
tat 


•TItOWC   CUITUW 

cukTwii  i«oia 

...I^*''""'"  **  *atei»iciT»  ^  T,«  rwjK^KiNT 

TflTl    ••ILbi^t    .N   UNUtLtlN    T.,r,TlVNT    0*   aOMW. 
••-10   001  JU.    10 

•TtTtaiiai 

•llaTlOM 


CLa<k  0*  TatjicToairt. 
••••H  '"O  ji«.  aa 

•raaMOiAoea  aHTLirtcat 
aaoiitioN  crrceT* 


UMMC 


DC  tai 


L'4a  aaci'TIOM  crrccrt  fl 

a'lON. 

I  oil  jti.  ao 


irita 


••o»»»'i»»  fc«  »*at  nafH  *K<  raaNtittw 
»»ci*  i-'Nt.    iiNaLi  cartrtk  »k,  oTHra  »»eei- 
«rM  or  •«»  c»»tm  tom^jiit  ivljoins  t«i. 

raoTfartcs  -t  i«a.  mo,  NttNcnr  atL»«»TioN. 

ao-aii  ooT  j|».     « 


•TBaiiiviuioa  Llwt 

CLCCTOIf  M.  eowucTaict 

T«o.^ON)«ct«i».  koa^tst  raa.,iNiMic.i  link 
T»*eaTi  outaiCKT  arrr.  o.  «. 
-  •«  It*  ji».    • 


•TaawaiMtoM  liwi 
CLCCTairac  aaerraTK* 

LONt  Lii*-»  trJH  aaa.Mcuat  .tariNC  M.oni 
T»«ia  L'NOtiii    l»«N»c»Tio«  or  aj«»U(,  tKitajt. 
••—II  101  jiv.    a 


•TaaMoriTTra— reti«iai 
larcoaaTio  eiacuirt 

.     '"I""*"'"  cacuiT  H«ooLt»|.w<  T(ci»(3ac». 

JTTi  u'Jiiol;^'*  "•«-"»•  "'•-»«tc€i»;*:  THIN 

••— II  TM  jt».     a 

•TBtatreweat 

riaii«  raaoa  tirietiwu 

^raot»(H*»»  ►-«  iNiT»LLlwo  Ai,/\tu—iit  Ta«N*> 
roMita  «fT  IN  «»•-«  Tt^ocr. 
••-lo  TOO  ji,.    a 

•TaaNoaeitT  raorcaTtct 
anairtlt 

►Ifc.    NOalLlT»    N-TTTt    dllNutn    Tfu.Uai1£   im 
••-10   lOT  j„.    „ 

•Taaaoroat  raorcaTtct 
roaoM  NtTcaiAkt 

raj*  Ta»«»»i.  in  ro«eot  tas  "irrutijN  ttrc- 

Te*TU0»»TT   ttt>  fONtTaiCTIJN. 
••—10  »M  jiv.      7 


»Noo»c  r«»^»ta»Ti8N  or  Mt»^»ua  in  ."tNNic 

?f--.   'J  J"    ""  "^^  •*-»"    •»'      »«lT»4..t|NC 

cw«ct  .T  cnasi'NT  ru»rt,T  i/TlLXIaa  a  iCNit- 
T|»»  at'oaura.  >»-wi 

••—10    IM  .,1,.      • 

•TiTaaiMa  tixan 

raactuar  iivcMaaieti 

J-r^??r^    •»»«tTta    Tj    t<»l.U.I»    TNT    >««ctun 

c»»a4et»al»Tif»  or  «i»»-»rKeNOiM  «Tat..     mw- 
»li.»TioN  or  Tt»T  oaT».  ^         ^^ 

•««    »00  Jf».    IT 


•  TaaNtlVnoat 
ctacMlT* 

Wti'l-r*'^  **.'***  '■*'***"^''  ouaaTtOtv  rac«. 

OlC[|««  j,^.      T 


•TaaaoronTtTioa 


'tXk    KNVICIN*. 


•TaaatlttOai 

NaM^MTuaiNO  wtmooo 

•«— Tt.^I'C?    '•«••'»*     l*«OVt.^NT    rCH    HitH 

•ir»TO  ■        j|».    a 


•TtTaatua  ikLOT* 
rMoa  oTueift 

— r**'."   "*   '"»"<-*-«l«C0..lu»-0«»^,  trtic* 
•rrt.  «Aa  i«  r««  ao.M  **4  aa. 

•0-10  MT  jt,.    ,T 


,a.    laic***        ^    r^WJCriJN   T»rMN|OU|.    TO    I*. 

Crit.lMt    T>t>.k<tTOat   4N*I*   »Nw    TNOM. 
•"—II  i»0  jt».     a 


•TiTaaiua  e 


mpy,  »••  i«  K««  4c.*o  »r*  %a. 

••-10   OOJ  ..U.    IT 


..  ••*«'eTi<*  i>«iNccaiNa  Ncaiuact  to  iNdkaot 
taaniSpoa  •CLiMlklTT.  •■'«-«■« 

••-M  koT  .,i«.    a 

•TaaMtitHoat 

•aouiti»N  crrtcTt 


^ucUta  aaouTioa  crrictt  Om 
orfcaaokfiON. 

H>  -it^.  ao 


M-t7 


Lirica 


r¥»fi«Ti<)a  ur  Taue«..   taw. 

»'a«0   6>LI.0Mi    »(*,    lasxti. 

••—II  T»a  ji,.    2 

•TaaNtreataTiON 

tciCMTiric  actcaaCN 

-  T*******^  TtrHNocMr  a«  TH»  acat  owace. 
••—10  ei«  J,,.  „  — »«. 

•TK«t«lIMO   M«C   Tir«* 

DUiaa 

.*.^*Ii?r*''^  "  '■••  ■*'*'  Ta.vcLiN*  .«^  ruact 
••—10  aio  j|».     a 

'?*"•'  ^"^  ''•  HaUkTa^oui  'NPCaiTidN  at  a 
Liwaa  '.oaNo  a— liritt,  l|nit..»  aNo  vim«  ec*UT. 
ojtN  a<.  itreTa^it  eOjNrea.«»^.«,,  tTiVSa.      " 
••—II  III  j|».    a 

•Taawckiao  oavr  nr>cs 
ranucacT  iMirT 

•avTTiir*"  ''*'*''  "  ^  "^^  Ta**»u.la*. 
••-10  110  ji,.    a 


laA-m 

•T**«ittM  MM  V0U 


rocMiM  vtottiouct. 


TUHti    |I|T|*I»   xCVtLO'MCVT  •cri,    r««    |.1|   MT  *i. 


mrtaia  ac**va»>«iiT  «t«T.  r«a  i-m  *mi  •!. 


•nMMVIW 


CMTtTM.* 


••II   tM 


«t«u.di<«wi  «r  k«*  ^iit  tixfDnniittmto 


•M.T«4Maie  VBUTtMl 

n«t  MTMOot 

ULVaaSOMTC    I't^WU-M    »    TUtrsTtN  (ILkfTS. 
t^*t»  •!•  Jt».    IT 


•tJLTMaMie  MBUTtW 


MMIS    Itl    •  Clk«lM*«CNr«t,|14TI0*l    MWt.^.r   *TtTU4 

ttnt*  "••  ••• 

••iiail  ait  rfi«.    • 


n«  >»»k*ctitaM  «r  wi,r«i»«Mrt  n  aiac 
OM»ia». 
<*i«ll  M*  .<i«.  M 


kl^tlM 

MUI*rTa«   OlO^    HWk-*Ml'T    ••Wl.lrlfN    ■< 

rrci^laucs. 

**i«ll  >M  <it».     • 


l«tf  •■Cm  Ok  VMaCTOh  OltiM*  r*   |«#m«ce 
CVTV*  vataMNC*. 

t»^M  011  ji«.  n 


•VMIMLI  •tlisToat 

■WM^ACnjilM*   WtMOM 

»MeuCT|<<*  »*CKITU«   'M   IVLTI-TUB*   afTU. 

riu>  Tatia«»  ■^•itTgiit. 


«»t—it.  WMtviaa 

LC*aniM« 

MVWi«TMT    Ik  ••IfM   VC*MiS   «-TtW   ■t.CM.k   »» 
Ml  n»(.*ll*TtOI>   roil    *-*   VC'taUt  •■•$   *$Tr>«rT*Ti 
«»-«IO  Ml  Jl«.    » 


wwKO^m  rv  tPici'ieiTT  ^r  TM  ruid«nctNT 

TatPONIMM,   MITiaoeT    r(«r    u   eOM*4llt.p   TO    TX    T»l 
Tf»Tl    Vtliuact    in   rCNKIt.l.l'*    TMriTntMT    V    aOM** 

•««•  •>«  ci«.Tv^  foi*  'M  ti»M«ct"C»r  T  aaMTM 

V    TISMil   Cru.    l|N(«   I  aOaaiL   A<<   IIM.I»«««TI    <•« 


•«*,tM«l«L(T  ueuTio* 
MIHT* 

*  MVICt   TO  fVMlO  »*l4.9ut  r<«t«*o«ri]«  ••Cw 
UCTI  rana  mimi  riL"^  &i»9*C0  f  ui.Ta«»ioctT 
MOI*TI<WI. 
*e-«M   IM  jK.   I* 


V  «l«uac«  T(«iir|n. 
■M  IM 


I  CfWUtTS 


^l«>  I* 


*«THnwTiCM.  «aM.r«is  »  f«.i*n.a»  ci«r(iiT«. 

■«1|  IM  dl*.  W 


•taiMn  ciaeuin 


LtTION   nr    l<UMi4>«  »Tt^T   OM  (UeT*ON|C 

WI.MS  utiMM  Ttun»i»T»<  r4|MC>  Cineuiit. 
■tl  Mt  •>!<•     • 


•  IM 


!#•«■   •!••   CM *L<ITt»<>   IN  «l^«T•■CSfC«• 

t.i  iiM(>*ir»<  «o»ce**riM«  r>>>  *  vissiLf 


<»«l*  tM 


jK. 


ocraMMTiM 

WMi    iiwrifcun  IwCnMiltNS    IM 
CUBIC    i«TM.». 

■II    IM  rflo.    IT 


MU*«Cc«TIM(e 


IM 
MM"<M  M»«aTl      T,«iMtt«  >e««l«»  MotNM«< 

raaouc'tw  or  kru.((>-ui*  '-"li  K'^ioii  Fo*it>MS 

TO   VCal'T   MC   OTmOMIIUTI   4»^l'4BtclT«    0^   Tl« 

roMiw  MigrtM. 

•  I«   IM  ^t«<    IT 


•TVMVTtH 


KiTtMiiMTib*  o»  nuei  *MogNTs  or  jtacoMiux 

•■•  T|T«l||l^    Ik   TukMTK*    IT    10^   tXCMM.^ 

TTCMIIOI*. 

M-410  MI  Jt«>      • 


•M.TMMIKXT  |»ICTI«K«^ 

tuetnm  *hm.tvm 

r(tc*miok  'w  4  yuii*t  inviniMCC  •4cui* 

■I*  IM  Jl«.  M 


stuuctvmc* 

kOMIM    iMtetUktCtl 

r0MnT4Tt0>i   >V    OMX'tMXMO   >T||ucTu»a<. 

4**«   M»C    MIO».04riOH    l*    MLIC   "4014. 
II   Ml  Jl«.    I> 


MtM4T14    nujtCTMIC* 

•uiecD  ■luici  koecL* 

MCO'CTIXM  f   Tk4jC.T44|C»  ffm   ak  k»0(««4Tlll 
••lUILt. 

4*-«ii  aai  i4i«.    • 


•MMMIWI 

IMWITItt 

raiaMT  Lrvtk*  4W  ■•vc  rvMCitOh  |«  ctaTaIN 
eaTST4k.«. 
Mi«M  asi  j|«.  M 


a«4cuur  *»»4llaTiw 

IMTau>CHT4T|M 


COOIf<|IUTtO    KlUCC    L4«g«4T^T    UMIM««    OT 

raofati*  •c>a«>  aoa  i«4-«tM  4^  n**  laaj. 
an-«ii  TM  ji».  >9 


avacMP  M4(,« 
aiMTic  Hak* 

4  V4'uwi  if4L  rM  I  •raJuuCTi'^i  ar  Li^tos  i*>iu 
eaTCMktc  iauia««i»T  «t  t.»c  um  •»  c«'*^*et4t.t.T 
4V4li.4«Lt  r4aTk  atTH  e>^<r  ct«%*T. 

•  10  010  Jt*.      1 


•«aM*M)  41.L0VS 

OIMMIM  MaaomiM 

riwatl«ta-kT4ikaii^ii(3  ^ak^r lun  ackirti 
•inCMTxT  araT,  xo.  *. 
aOi-aio  aoT  jt«.  it 


b«C    "a   «T««|"   MTTI^tM   TO    »"«t8»e    »Nf   MO^ 
COTMt  •*  M'raa/'ToaT  i«(T4c>> 
>I0  aa«  jH.   it 


•Tunatm 

Tt»T 


W.Ta»MklC    l»tMCTI^    »    TU^STUi  OlkCtTt. 
-•10  01*  M*.    IT 


•»a»M  ai^TiM 

:t««t  eoaTiMO 


ST^t-fJi*  «kr  aTaoLTiis  o»  ^Tat  4cM«ij€i 
4*0  THCia  aa^fiTioi  ««   ^.aaai^gaT   CC4ri«6i  kT 
«aMa  o»ao»tiici«  ok  ia.aHitei     Tiace*iu«  aie 
Maaniun  conaouaro. 

■II  MO  jH>    la 


taai'Tj  «a  i»o  ircM<tM«.t  »^  lorkiiafiM 
oiKaiktiuTivt  •TiaukUfrea^  fk'aiNTt  wn 
araaoMnaaci  ou*t<«  a«ia(a-4ts«ct4Ti  TaAiaiM. 
a»-«M  oat  Ji<<  la 


>-a     -aM'S  a-$  arcau.  44O  a-Tia«  wntu* 
»-Tr«»  •tcaii  ••VLOaiai  'tiato-'tteciai* 
TaaiaiMO. 

•  10  •«•  JI«.   M 


rari'Ti  r»    i>o  Trc«.l>J4.S  '^   lOfaTiarlaO 
DiaraiH'aaTKi    «Tiki«.a».rta«  f,."<fHTt  jn  ata- 
a«iM>4NC'  nuaiKk  atiats-ttwcui'    ra4|kt<i«. 

•II   IM  ^l«.   M 


a«MaaTiaN 
aaaLTOit 

vioa>TioH  Tt«T«  tti  jit»  •■o«/»t  oau. 
MaaiNk«. 
*BM||  aM  Jl«.   10 


4*   4«4LTT|C4l    SIUOT    0*   alaai>^   k«IU    4M 

TloaaTi'Hi  «aN(k<T|o«  4<o  raaws^ttsimi. 
ao-oii  aM  JK.  *• 


•«io«aTioM 
awroiOknOT 

a|i«4)«4t.  T»*rMM.jS  rx  'OtM  Toayt  m%-)  r4*t 
a»craoi»«»  na   i'oaia  a^lkk«(»  ./"oea  v»«fKi$ 
COW'ITl'ttS   fV    kr«T|C4i.    fl'MtOU'L    alOaATiOk. 
aaTTO  jiintt.>^t.f  oa  :4<nK   ■•■  i' till  I(i<ilitt 
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1.    AIRCRAFT  AND  FLIGHT 
EQUIPMENT 


AO-^10  010      Oiv    1 
(TISTr/iFA)   OTS  price  $1.60 

Fortit  Prodacts  Lib,,  ■•diioa   Vis 
nffc'^n/"""^^  ^^    "^  BUCKLING  OF  SaI.ICH  CYLIN 

Coatrtet  AF33  616  61  06 

Uaelaiiifitd  |i|«p«rt 


Abstract 


Oetcriptorat   (•Straetaral  tkaiu. 
CSaadwick  coattructioa.  Oatiga)   p 
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AD-^IO  029     Div.   1,  18 
(TISTA/ITGB)  OTS  price  $3.60 

Naval  Civil  Bagiaeeriag  Lab.,  Pert  . 

POTKNTIAL  OF  GBOUND  EFFECT  BACHINES. 

Piaal  rept., 

by  J.  H.  IcHagh  and  R.  B.  Jochaas.  21 

ProJ.  r  B011  01  033 

NCBL  TB  K237  Oaclasslfled  re 

Descriptors:  (•Grojad  effect  ■ackia 
operatioBs).  Operatioas  research,  Bi 
Acceptability,  Aaalysis,  Oeiign,  Eff 
Feasibility  studies,  lilitary  requir 


Neise. 


■•at.   Back  of  tkese  problea  areas  skai 

■ajor  reqaireaeat,  aaaely.  tke  ability 

•  cross  aixed  or  unstable  terraia  oitb  p,-vwv.. 

speed  aad  load  capacities.   It  is  coacMded  tkat 

flrea.d  effect  aaeklaes  kave  only  li.iteS  appli- 

TMiiln'  ???  •P«'«tii«  <peed  caa  only  ba  aeco.- 
pUsked  .itk  large  vekicles  kaviag  very]klgh  rates 


tiaders 


ve  elastic 
d.  tke 

lally 


■■eieae.  Calif. 

l«y  63.  30p. 
tort 


>.    Naval 
Uliographies, 
tctiveaess, 
eats. 


Bulletin 

of  fuel  consuaption.   Oi  the  basis  of  predicted 
perforaance,  G£«  appear  to  be  liaited%o  c^rryia, 
kig'.-priority  cargo.   Ifce  aoise  aad  debris  resu  t! 

iliiil"'   J"!  "*'  "'•"  "'  '"•  P»"^«  cha,ber""J 
peripheral  Jet  are  serious  handicaps.  (Author) 


AO-^10  090 
(TISTA/PCR) 


Oiv.   1 
OTS  price  $2.60 


I«i!:S!^  ^^^   Coaaaad.  Laagley  Air  Force  Base   V. 

s°Js;j."tTpe  I/s32;.'?."^^"*"°^  ''''^  suniUsH^- 

J""e  63.  23p. 

^*^  "^^  ^5  Uaclassified  report 

?'jlf*!l"f"   (•Suppressors.  Jet  Plane  aoise). 

(•Jet  eagiae  aoise.  Suppressors).  Noise.  Jet 
fiflkters.  Tests,  Attenuation. 


-"f'!"V"*''*5'"'^*"  ""•  revealed  ia  tke'eq.l 


AD-410  2^8     Div.   1,  30 
(TISTA/VGi)  OTS  price  lu.OO 

Battelle  Meaorial  Inst.,  Coluabus   Okie 
iJMJlrS*J«°I'J??i?°  PKOVIDING  THE  BEST  TECHNICAL 

tN"p"^^EL;?R^^^i:J!:s^*'*"  "^^^^^^^-^^  h^lubilitt 

Final  rept..  June  JV-Jaa  59. 
28  Feb  59,  190p. 

5?ni''!f*  *^^^  ^^^  33U.  ProJ.  3307 

WADC  TR59  106  Uaclassified  report 

Descriptors!   CPropeUers  (Aerial),  Reliabil- 
ity;, Aviatioa  safety,  Operatioas 
researck,  Coatrol  systeas.  Turbopropeller 
Jet  eagiaes,  Maiateaance.  Test  aetkods 
Stresses.  Matkeaatical  aaalysis. 
Models   (Siaulatioa),  Data  processiag  sys- 
teas. Digital  coaputers.  Coatrol. 
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Division  1  -  AIRCRAFT  AND  FLIGHT  EQUIPMENT 


fl«tf  is  th*  ceatext  of  detiga.  test,  aad  op«ra- 
ti*B  •t    rr«Mll*r  coatrali.   Meatareaeat  i< 
treated  ia  ttrat  af  aaalytei  aad  tests  to  be 
P«vt9rm94.      A  characteristic  featare  of  the 
reliability  growth  process  is  the  coatiaaiag  aeed 
for  coaparifeas  of  reliability  estiaates  with 
aaaerie  goals,  folloved  by  eagiaeeriag  actioa  to 
attaia  aad  aaiataia  reliability.   (Aathor) 

•'II.  -I-i-J  ij  ■'-^ 


AD-i10  33i     Dl«.   1,  11 
(TISTI/JM)  OTS  price  $1.60 

North  Aaerlcaa  Aviatioa  lac,  Los  Aageles,  Calif. 
BWALOATION  OF  A  MECHANICAL  FLIGHT  CONTROL  SERVO. 
laterla  rept.  ao.  4.  1  Feb-31  Mar  63. 
1  Apr  63.  8p.  iopt.  ao.  NA63  132 
Ceatraet  N0«62  1076d 

Oaclassified  report 

••••rlptersi   (•Servoaechaaiiaa.  Flight  eea- 
trel  systeat),  ('Flight  coatrol  systeas, 
ServeavebaaiSBs) ,  (•Jet  fighters.  Flight  coa- 
trel  aysteaa).  Tests,  Aileroas,  Siaelatioa. 

Ifferts  aere  eeatiaaed  oa  the  devolopaeat  of  a 
■eehaaieal  aervo  for  «se  ia  aa  all  aechaaical 
aileroa  flight  coatrol  systea  for  the  F-100 
■ireraft.   Detail  draeiags  for  fabricatioa, 
the  laatallatioa  of  eeapoaeats,  the  review  of  a 
prepesal  oatliao  of  the  toroidal  servo,  a  desiga 
review  aeetiag  aad  the  developaeat  progress  of 
tha  tereldel  aerve  are  described.   (Aathor) 


AO-410  43a     Oiv.   1 
(TISTA/rCI)  OTS  price  $1.10 

Beech  Aircraft  Corp.,  Richita.  Kaas. 

PROTOTfPI  OSVELOrUNT.   MOOIL  385  AIR  REFUEL1N6 

STOII. 

lateria  rept.^ae.  36.  1  ■ay-31  May  63. 

by  C.  V.  Lassaaaa.   12  Jaae  63.  4p.   Eagiaeeriag 

rept.  ae.  4788 

Ceatraet  NOa  60  0060 

Oaclassified  report 

Oeaerlpterst   (•Refaeliag  ia  flight,  Fael 
hu-98),  Aeroaaatical  booas.  Cables  (Nechaaical) , 
■••es.  Fael  systeas,  Airborae. 

Creaad  eperatioaal  testiag  af  the  prototype  Model 
385  Air  Refaeliag  Store  coatiaaod.   All  problea 
areas  have  aew  beea  satisfactorily  resolved;  the 
store  is  preseatly  earoate  to  Patuxeat  for  Navy 
flight  test  evalaatiea,  which  is  scheduled  to 
resaae  ea  Jaae  17.   lajer  iaproveaeats  have  beea 
iacerperated  la  the  store  cable  systea.  drogue 
aad  refaeliag  hose,  respoase  capability,  aad  fael 
systea.   Desiga  weric  is  ia  process  toward  aaau- 
factere  of  two  addltieaal  flight  tost  articles. 
(Aathor) 


AO-410  581     Oiv.   1,  12 
(TISTA/PCR)  OTS  price  |.50 

flight  Oyaaaics  Oiv.,  Aeroaaatical  Systeas  Oiv., 

Rrifht-Pattersoa  Air  Force  Base,  Ohio. 

HILICOPTII-TIPI  ROTOR  DICILERATORS. 

Piaal  rept., 

by  1.  i.  Tyadall.  Jaae  63.  9p. 

ASO  T0R63  $14         Uaclassified  report 

Otacriptersi   (vReter  blades  (Rotary  wiags),  ' 
Oeeeleratlea),  (•Reterehutes,  Oeceleratioa) , 
Helieopters,  Llalted  war.  Air  drop  operatioas, 
Carge,  Drag,  Spate  eapsalea.  Costs,  Recovery, 
Spaeeeraf t. 

■•llcepter-type  retort  appear  attractive  for  the 
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Chaace  Voaght  Carp.,  Dallas,  Tex. 

A  METHOD  FOR  ESTABLISHING  LANDING  DESIGN  CRITERIA 

FOR  CARRIER-BASED  AIRPLANES. 

Fiaal  rapt..  Phase  I. 

by  M.  M.  Hay.  1  Aag  62.  1v.  2  53400  2R367 

Coatract  N0w6l  0268 

Uaclassified  report 

Descriptors:   ('Naval  aircraft.  Carrier  laad- 
iags).  Desiga.  Matheaatical  aodels.  Distriba- 
tioB,  Statistical  analysis,  Laadiag  iapact, 
Military  reqaireaeatt .  Experiaeatal  data. 
Aircraft  carriers.  Attack  boabers.  Jet  boabers. 
Jet  fighters.  Helicopters,  Ant i subaarine  air- 
craft, Electroaic  aircraft.  Airfraaes.  Leading 
gear,  Arrestiag  gear. 

A  prograa  was  defiaed  to  develop  a  aethod  for 
establishing  laadiag  design  criteria  for  carreat 
aad  future  Navy  aircraft.   This  prograa  was  pro- 
posed ia  two  phases,  the  first  phase  coasistiag 
of  a  statistical  aaalysis  of  variables  at  toach- 
dowa  and  laadiag  gear  variables  aad,  the  deterai- 
aatioB  of  aultivarlate  relatioas  froa  which 
design  criteria  are  derived.   Phase  II  will  ex- 
tead  the  study  to  iaelude  a  aethod  for  deteraia- 
iag  desiga  laadiag  loads.   The  qaaatltative  re- 
salts  of  the  statistical  stady  of  available 
carrier  suitability  test  data  are  preseated  as 
tables,  histograas,  caaalative  distributioas  and 
regression  liaes.   A  sequence  of  aultivarlate 
relations  was  dateraiaed  for  the  variables  perti- 
aeat  to  the  establishaeat  of  desiga  criteria 
which,  whea  ased  as  a  aatheaatical  aodel  of  the 
laadiag  eaviroaaeat,  provides  a  desiga  crlterioa 
aad  specific  values  for  use  ia  qaalif Icatloa 
spectra.   The  coapatibi lity  of  these  resalts  with 
existiag  specif icatioas  aad  reqaireaeats  has  beea 
iavestigated.  (Aathor) 
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Hright-Patteriea  Air  Force  Base,  Ohio. 
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relterdy  SSSR), 
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by  A.   0.    Viaekarov   aad  A 

124p. 
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p  aaes.  Helicopters.  P.rachite  Juajlii,  Alr- 
pl.ae  aedela.  Gliders,  Traa.perl  ,?.«;.  Ht 
traaspert  plaaes.  Traiaiag  plaaea. 
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■eat   ef   aviatioa   records.       (Author) 
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Kiraaa  Geophysical  Observatory  (Swedea) 

A  SYSTEM  FOR  AUTOMATIC  COLLECTION  AND  PROCESSTwr 

OF  STANDARD  MAGNETOMETER  DATA,  AND  THE  cSl- 

TION  OF  THEIR  POHER  SPECTRUM  CALCULA- 

Aaaual  suaaary  rept.,  1  Oct  61-3O  Nov  62. 

by  G.  Gustafssoa,  A.   Thuabero   aad  K   E 

Heikkila.  10  Apr'63,  Up.     "'         " 

Coatract  AF6I  052  237 

AFCRL  63  635  Uaclassified  report 

Descriptors:   CTerrestrial  aagaetiaa.  Data). 

C^Dit^rlr'^rr'*""'  *"•■•»»«=).  CPreee.sUg, 
Coapaters),  (•Magaetoaeters,  Power),  lastru- 
•eatat  oa.  Reliability  (Electroaic.  .  Records 
Recordiag  systeas,  Aaalysis,  Digitai  recorS- 
iag  systeas,  Magaetic  fields,  Measareaeat. 
Tao le  s . 


er  partial 
thar) 


AD-411  585 
(TISTA/GBC) 


Div.   1,  12 
OTS  price  $8. 60 


DESIdN 


Air  Force  last,  of  Tech..  Hright-Patte 
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STATISTICAL  FLIGHT  CONTROL  SYSTEM 
by  Jesse  J.  Bass.  Juae  63,  87p. 
AFIT  Rept.  ao.  G6C/EE/63-1 

Uaclassified  report 

Master's  thesis. 
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RAND   Corp..    Saata    Moaica,    Calif 

SOME   COMMENTS    ON   THE    IONOSPHERE   AND    GEOMAGNETISM 

P276i     ^'••t*"-   J""  63.  42p.   Rept.  ae. 

Oaclattified  report 

Descriptors:   ( •loaosphere.  Oyaaaics).  ( 'Ter- 
Ifllri!'  "•■"*•■■  loaospherlc  dltt.rbeacet) . 
Ataotpheric  aotioa.  Electric  fields.  Solar 
So?f;  !  !"r;  "aclear  particles.  Aeceleratioa. 
Solar  radiatioa.  Bi'uiiegraphiet. 

The  broad-tcale  circalatioa  aad  dyaaaict  of  the 

!',?!!?'"••'?".*•  ••*•"•••<»  1-  relatlo.  to  tele 
probleat  of  the  loaosphere.   The  iap.rtaace  of 

prodactioa  of  various  localixed  featares  of  the 
■egaetosphere  seeat  ettared.   Maay  ef  the  fea- 

turet  discussed  aay  be  iastructively  iaterpreted 
llnlllV)  "•  "•'—  "^  •^•rraro'theoryf 
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lea  la  ■cMardo  Saaad  ara  plaaaad 
Labaratary.   (Aathar) 
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Oaelascifiad  report 

Deacripterai   (*ladlo  aatroaoay.  Radio  eqaip- 
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d  saliaity  af 

0  Soaad,  Aat- 

aaaaer  seaiaa 

apliaf  period. 

a  tkickaeit 

tf  occarred  ia 

taapliag 

$-foot  depth 

the  develop- 

,  deaaity  aad 

kaoMledge  oa 

sea  ice. 

leod  prodaced 

by  the 

AO-ilO  212 
(TlSTP/riB) 


Div.   2 
OfS  price  110.10 


Aray  lafiaaar  Vaterwaya  Exparlaeat  Statiaa, 

Viekabarg,  Miss. 

P0UCASTIN6  TIAPFICABILITY  OP  SOILS.   AIRPHOTO 

APPIOACH. 

Jaaa  63,  1v. 

AIVBS  Taahaiaal  aaaeraadaa  aa.  3  331 |  rapt.  6, 

ral.  2.  Uaelassified  report 

Oaaarlptarst   (•Sails.  Traf f ieabllity) .  (•Aeri- 
al photeflraphs.  Terraia).  (•Oraieaga,  Photo- 
frapba).  Sail  ■eehaaies,  Clay,  Sand.  Silt, 
Valcaaaaa,  Graaita,  Noaataiaa,  Metaaorphic 
reek.  Sedlaeatary  rock,  Sandstone,  Shale, 
Tepefrapble  caaeraa,  Pllaa,  Tables,  Photograa- 
aatry. 
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INVCSTI6ATI0N  OF  ENERGY  AND  BASS  TRANSFERS  NEAR 
TBB  GBOUNO  INCLUDING  THE  INFLUENCES  OF  THE  SOIL- 
PLANT-ATBOSPHCIK  SYSTEB. 
Fiaal  rapt., 

by  f.    A.  Breaks,  B.  0.  Praitt  and  D.  R.  Nielsen. 
Jaaa  63.  It. 

Ceatract  DA36  039sc8033A.  Task  3A99  27005  08 
Uaelassified  report 
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aeteorology) ,  (•Evapotraaspiratioa) ,  Bass- 
eaergy  relatloa.  Energy.  Plants  (Botaay), 
Heat  traasfar,  Ataosphere,  Ecology, 
Beasaraaeat. 
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(TISTP/FEB)  OTS  price  1^.60 

Bhite  Seeds  Bissile  RsBge.  N.  Bex. 

UPPER  BIND  CORRELATIONS  IN  SOUTHMESTERN  UNITED 

STATES. 

by  Roy  L.  Laaberth  aad  Daaiel  R.  Veith.   Jaae  63, 

39p. 

DA  Task  1A0  11001B021  10 

ERDA  45  OBclaasifiad  report 

Descriptors:   (•Blad,  Batheaatical  predictiaa). 
(•Troposphere,  Bind),  Stratosphere,  Rocket 
trajectories,  Beteorological  pheaoaena, 
Beasareaeat,  Experiaeatal  data.  Data  procassiag 
systeas,  Coapaters,  Correlatioa  techniqaes. 
Tables. 


Vector  correlatioa  coefficieats  of  upper  aiods  at 

El  Paso,  Bidlaad,  aad  Aaarillo.  Texas;  Fort 

Huachuca,  Arisoaa;  aad  Albuquerque,  New  Bexico; 

aad  betMoea  El  Paso  and  the  other  statloas  are 

preseated  by  seasoa,  la  tabular  fora.   These 

iaclade  both  syachronous  aad  lagged  valaes.  aad 

were  coaputed  for  the  saae  heights  for  each  loce- 

tioa,  and  between  heights.   Valaes  of  the 

coefficients  vary  froa  0.9  to  0.1  aad  agree 

closely  with  siailar  studies.   A  slaple  technique 

for  using  the  correlatioas  as  a  forecast  aid  is 

presented,  including  the  necessary  coastants. 

The  total  vector  correlation  coefficient  is 

coapared  to  the  vector  stretch  correlatioa 

caefficient;  the  foraer  is  favored.   (Aathor) 
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Staaford  Research  Inst.,  flenlo  Park.  Calif. 
PARTICLE-COUNTING  SATELLITE  OBSERVATIONS  BADE 
IN  THE  VICINITY  OF  THE  JOHNSTON  ISLAND  HIGH-ALTI- 
TUDE NUCLEAR  DETONATIONS  OF  1963. 
Final  rapt., 

by  G.  L.  JohasoB  aad  R.  B.  Oyca.  Juae  63.  33p. 
Ceatract  AF49  638  1164  ProJ .  SRI4081 

Uaelassified  report 

Descriptors:   (•Satellites  (Artificial), 
Radiation  aeasureaent  systeas),  (•Fissiaa 
prodacts,  Eleetroas),  (•Nuclear  axplosioas. 
High  altitade).  Upper  ataosphere.  Beasareaeat, 
Bagaetic  fields,  Teleaeter  systeas,  lateasity. 
Experiaeatal  data.  Tables. 
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HYDBOBAGNETIC  INTERPRETATION  OF  SUDD|"c6bBENCE- 
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ATBOSPHERIC  ENVIRONBENT  FOR  PERSHING  Bl 

by  Hubert  D.  Bagley  aad  Novella  S.  Bi 1 

1*  Jaaa  63,  29p. 
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Descriptersi   (•Gaided  aissile  reage. 
Beteerologieel  peraaetera),  (•Beteor 
paraaeters.  Guided  aissile  reages),  u 
aissilas  (Surface  to  surface).  Flight 
Blag,  High  altitude,  Beteorological 
Tactlcel  weepoas. 


The  etaespheric  eaviroaaeat  is  preseat 
flight  af  PERSHING  Bisslla-405,  which 
oa  4  Barch  1963,  at  2000  EST,  froa  the 
Bissile  Reage.  Cape  Caaaverel,  Florida 
geaeral  syaoptic  situatioa  for  the  fli 
sarface  observetioas  at  leuach  tiae,  e 
air  ceaditieaa  as  aeesared  by  rawiasea 
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as  close  to  aissile  lauach  tiae  as  possible  ara 
givea.  High  altitade  wiad  data  over  the  laaach 
aree  es  deteraiaed  froa  a  aeteorological  rocket 
fligkt  ere  alao  preseated.  Relative  devietioaa 
Of  theraodyaaaic  quantities  froa  the  Patrick  Air 
Force  Base  Aanual  Reference  Ataospkere  are  pre- 
seated ia  graphical  fora  for  easy  refereace. 
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Naval  Civil  Engineering  Lab.,  Port  Hueneae, 

DESIGN  CONCEPT  FOR  AN  ELEVATED  SOUTH  POLE 

STATION • 

Final  rept., 

by  J.  L.  Anderson  aad  J.  E.  Schroeder.  26  Jane  63. 

NCEL  Technical  rept.  R252 

Unclassified  report 

Descriptors:  (•Beather  stations,  Poi.r  regions) 
Design,  Logistics.  Construction,  Structures 
Underground  structures.  ' 

Becauie  of  the  failing  condition  of  the  present 
South  Pole  Station  and  the  need  for  a  station  with 
a  ainiaua  life  of  15  years,  in  i960  the  Laboratory 
was  requested  to  study  design  concepts  for  the 
South  Pole  Station.   All  concepts  were  to  be  coa- 
patibie  with  the  logistical  and  aatural  probleas 
the  construction  season,  aad  the  coastructioa 
force.  Three  basic  concepts  were  iavestigated 
above-grade,  ai-grade,  and  below-grade.  In  turn 
building  layouts  of  train,  seai-traia,  coapositi, 
and  dispersed  were  iavestigated  for  each  concept 
or  these.  It  was  deteraiaed  that  a  coabiaatioa 
»eai-irain  and  dispersed  layout  was  best  with  the 
toeiow-  and  at-grade  concepts,  and  a  coaposite 
layout  was  best  with  the  above-grade  coacept 
Aa  above-grsUe  coaposite  design  was  selected  as 
the  aost  proaisiag  for  the  South  Pole  Station. 
Following  this  selection,  a  conceptual  design  waa 
developed.   The  principal  coaponents  included 
aa  elevated  structure  and  underlying  tuaael  far 
the  caap  core,  with  the  aajor  outlyiag  facilities 
coanected  to  this  core  by  fully  lined  under-saow 
tunnels.   The  success  of  the  elevated  structure 
was  confiraed  by  wind-tunnel  aodel  studies  which 
showed  that  little  drift  would  occur  under  aa 
elevated  buildiag  in  a  cliaate  siailar  to  that  0' 
the  South  Pole.   (Author) 
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Descriptersi   CSead.  Betiea).  CBiad.  Saad). 
Particle  sise.  Velocity.  Distribatiaa.  ExperU 
aeatel  data.  Tests.  Scetteriag. 

A  study  ea  the  variatioa  ia  the  rete  ef  aaad 

traasport  with  the  wiad  velocity  wes  aade  with  a 
saad  haviag  a  aeea  diaaeter  ef  0.145  aa.  (Aether) 
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by  B.  I.  Graaatra.  20  Jaaa  63,  20p. 
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AIIBORNE  INSTIOMENTATION  SYSTEM  FOR  MEASURING 

METEOROLOGICAL  PHENOMENA  INSIDE  THUNDERSTORMS. 

Fiaal  rapt. , 

by  Gaarga  P.  Royt.  Hay  63.  59p. 

ProJ.  8620.  Tasks  862001  aad  862005 
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■•part  aa  Thaadarstora  Elaetriclty  aad  Cload 
Straetara  Oyaaaici. 

Oaaeriptarsi   (aHataorological  phaaoaaaa,  Maas- 
■raaaat) .  (•Hataorological  iastraaaats.  Air- 
bar  aa)  .  (•Thaadarstoras.  Sciaatific  rasaarch) . 
Oparatiaa.  Dasiga.  Natar,  Elactric  fialds.  Hail, 
Cloads.  Hataorological  paraaatars.  Hiad, 
Aeealaratiaa.  Gaits.  Ataospharic  taapara- 
tara. Baroaatric  prassara.  Daaaga.  Aircraft, 
Phatagraphs,  Caaaras,  Prassara  gagas.  Static 
diacbargars.  Test  aqaipaaat  (Elactroaici) . 
Oacillagrapbs,  Aataaaas,  «ira. 

Iqaipaaat  to  aaaaara  aataorologieal  pbaaoaaaa 
iaaida  thaadarstoras  was  dasigaed,  fabricated. 
iaatallad,  aad  aparatad  la  taa  Jat  aircraft  ia 
caajaactiea  aith  tha  Natioaal  Severe  Stora 
Project  ia  Oklabaaa  City,  Oklahoaa.   Devices 
■bich  ware  ased  for  the  first  tiae  ia  this  eavi- 
^'•■■•at  vara  those  to  coatiaaaasly  aaasare  liqaid 
water  eaataat.  electric  field  itreagth,  aad  hail 
aass,  aad  ta  photograph  cloud  particles.   Other 
paraaatars  recorded  aara  aaraal  acceleratiaa. 
vertical  gast  velocity,  teaperatara,  aad  diffar- 
eatial  static  prassare.   Tha  data  iallactad 
dariag  the  ASD  flight  test  prograa  are  archived 
aith  the  U.S.  Meather  Baraaa  aad  caa  be  ebtaiaed 
tbreagb  tba  Natiaaal  Severe  Stora  Project. 
(Aathor)  '' 
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BIBLIOGRAPHY  OF  EXTRATERRESTRIAL  RESEARCH, 

by  Robert  H.  Heaay.  Jaae  63. 

ProJ.  1080 

AFML  RTO  TDR63  3025       Daclassifiad  report 

Descriptors:   ('Bibliographies,  Extraterres- 
trial bases).  (•Astrophysics,  Bibliographies). 
('Extraterrestrial  bases.  Bibliographies). 
(*Mooa,  Bibliographies),  ('Plaaeti,  Bibliog- 
raphies). ('Space  eaviroaaeatal  eoaditioas. 
Bibliographies),  ('Spacecraft,  Bibliographies). 

The  parpose  of  this  bibliography  is  to  provide  a 
refereace  scarce  oa  all  extraterrestrial  research 
pertiaeat  to  plaaetary  exploratioa.  scieatifie 
iavestigatiaa.  aad  base  coastractioa.  aad  ta 
iaclade  all  kaoaa  refereaces  ia  these  aad  re- 
lated areas.   (Aathor) 
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ETCH  PIT  INVESTIGATION  OF  IRON  MHISKERS. 

Saaaary  rapt.  ao.  2,  1  Hay  62-30  Apr  63, 

by  F.  H.  Back  aad  H.  G.  Faataaa.  Apr  63.  79p. 

Rapt.  aa.  1262  2 

Coatract  AF33  616  8252,  Praj.  7353,  Task  735304 
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Deicriptorii   (aitched  cryitali,  Cryital 
lattice  defect!),  (aSiagla  erystali,  Iraa) , 
Naclaatioa,  Epitaxial  greath.  Syaaetry 
(Crystallography),  Nitric  acid,  laparitlas. 
Hydrochloric  acid,  Salfarie  acid,  Speetra- 
photoaeters.  Hydrates. 

Tha  dlsaalatlea  behavior  aad  tha  faraatiaa  af 
ateh-pita  ia  iraa  ahiskars  ware  stadied  la  tha 
folloaiag  salatioaii  2%   aitric  acid  ia  alcohol, 
4S  picric  acid  ia  aleahal,  a  solatioa  of  hydro- 
chloric acid  ia  ethaael  coataiaiag  capreai- 
chleride,  a  salatiea  of  hydroflaarie  acid  ia 
water  coataiaiag  farric-f laor Ide,  copper-aaao- 
Biacal  chloride  solatioas  both  by  iaaersioa  aad 
aleetrolytieally,  aad  oae  aoraal  sulfuric  acid 
salatiea  coataiaiag  0.2  aoraal  patassiua  parsal- 
fate.   Althoagh  good  etch  pits  were  prodaced 
asiag  aital  aad  picral  etchaats  ia  soaa  cases, 
the  results  were  aot  at  all  satisfactory  with 
respect  to  reproducibility.   The  hal ide-coataia- 
iag  etchaats  asaally  developed  geoaetric  pits. 
aeat  probably  dae  to  the  poisoaiag  ef  disselutioa 
ledges  oa  the  iroa  whisker  faces.   Host  whiskers 
were  eoaposed  of  a  distiact  shell  or  overgrowth 
sarroaadiag  the  core.  The  shell  raaged  ia  thick- 
aaii  fraa  lass  thaa  oae  aicroa  up  to  leveral 
Bicroas  aad  this  shell  thickaess  appeared  to  be 
a  critical  facter  ia  the  developaeat  of  distiact 
etch-pits.   Etch-pits  preseat  ia  the  shell  were 
asaally  saaller  aad  better  defined  thaa  ia  the 
eara.   Disselutioa  rates  were  deteraiaed  usiag 
the  HF-H20-FeF3  lystea  aad  tha  iaflueace  of  such 
variables  as  crystallograph ic  iadex  of  the  sub- 
strate surface,  degree  of  under-saturatioa  of  the 
dissolviag  species,  aad  poiiea  coacaatratiea  were 
studied.   (Aathor) 
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SOUR  TAN0£H  BALLOON  FLIGHTS.  17  HAY  19(62 

by  Alfred  A.  Goddard.  Jr.   Feb  63,  25p.|  sileati- 

flc  rapt.  BO.  1 

Coatract  AF19  604  7472,  ProJ.  7621 
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Descriptors:   ('Sky  brlghtaess,  ExperlilaeBtal 
data),  (•Illaaiaitloa.  Saa),  BallooBsL  Balleoa 
aqaipaaat.  lastruaeatatloa.  Photoaateht.  High 
altitade.  Calibratioa,  Corraetioas,  Aktaaaatioa. 
Tables,  Tiae. 


Pll«bt  data  obtaiaed  froa  two  sapar 
flights  aada  froa  Holloaaa  Hissila 
Ceater.  New  Hexico  oa  17  Hay  1962  a 
0818  HST  respectively  are  reported, 
aeatatioa  ia  each  flight  goadola  co 
aear-saa  radial  scaa  photoaeter  aad 
photoaeter  poiated  directly  at  tha 
biaxial  polatiag  coatrols.   Data  wa 
directly  oa  oae  all  aylar  aagaetlc 
iaforaatloB  recorded  oa  tape  was  al 
near-suB  sky  luaiaaace  aad  selar  la 
eqeipaeat  la  each  goadola  was  power 
lilver-slac  battery  of  60AH  capacit 
taraed  oa  prior  to  laaach.   Tara-of 
pushed  by  radio  coaaaad  Jast  prior 
The  eqaipaeat  was  recovered  tea  ail 
of  Saata  Rosa,  New  Hexico.  the  afta 
flights  bat  both  systeas  sastaiaad 
daaage  froa  parachate  drag.   (Aatho 
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Juae  63,  65p. 
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Laboratory  tests  showed  that  a  systaa  of  4< 

quickliaa  plus  ^%   aagBesiua  sulfate,  by  dry  soil 
■aight,  was  capable  of  iacreasiag  the  uacoafiaed 
coapressive  straagth  of  several  clay  soils  froa 
f?r«-r!^i  over  100  psi,  thereby  exceedlag  aiaiaa. 
streagth  criteria  established  for  eaergaacy  aili- 
tary  road  aad  airfield  stabilisatioa.   Ia  the 
laboratory  the  beariag  streagth  of  both  a  heavy 
clay  aad  a  laaa  clay,  representiag  tha  field-test 
soils,  was  iBcraasad  froa  aa  iaitial  CBR  of  4 
ta  valaas  geaerally  exceedlag  50  withia  24  hr. 
ri   #?*,i*""  *■  •*'•■«*'•  tvideat  upoa  soakiag.  Ii 
tha  field,  two  9-iB.-t1iick  stabilixed-soil  liters 
were  coaatructad  oa  a  4-CBR  sabgrada  asiag  a  heavv 

!i'-  !'l!.!  ^*^i   "^'^   ••**•  »*•"  treated  with  tha 
4»  quiekliaa-l*  aagaaisaa  salfata  coabiaatioa. 
Tba  parforaaaea  ef  these  soil  sarfacas  uadar 
applied  traffic  leads  shewed  that  sufficieat 
atraagth  was  developed  withia  oae  day  after  coa- 
stractioa to  withstaad  aiaiaua  traffic  require- 
aeats  far  eaergeacy  ailitary  road  and/or  airfield 
operatioas.  To  dataraiae  the  treated  soils*  water 
resistaaee.  water  was  poaded  oa  aa  aatrafficked 
laae  of  both  stabiliied-soil  layers  for  several 
days,  after  which  traffic  was  applied.  The  treated 
J*';*?^''."*'*""  •■''Icieat  streagth  to  sustaia 
traffic,  bat  the  treated  heavy  clay  did  aot. 

AI)-411  182     Div.   2.  9 
(TISTP/RLG)  OTS  price  $1.60 

Foreiga  Tech.  Div..  Air  Force  Systeas  Coaaaad. 

Hright-PattersoB  Air  Force  Basa.  Ohio. 

HETHOO  AND  APPARATUS  FOR  STUDYING  BOUNDARY  LAYER 

OF  THE  ATHOSPHERE  FROH  SHIPS, 

by  I.  V.  Vasil'chaako,  P.  A.  Voroatsov.  Ta.  S. 

Dovgalyak.  aad  S.  I.  Haslov.  13  Juae  63.  Up. 

FTD  TT63  533  Oaclassifiad  raport 

Traas.  froa  Glayaaya  Gaof Islcheskaya  Observator- 
120-lJ8'*i;62!*  ''•''•^*'"-  ^^""y^  "••  ^35-  PP- 

Descriptors:   ('Boaadary  layer.  Ataosphara). 
I'Hlcroaateorology,  Shipborao).  Troposphere. 
Helicopters.  Hater.  Ataospheric  soaadiag, 
Hateorologlcal  iastraaaats.  Ataospheric  tea- 
peratara. Hoistare.  Baroaatric  prassara. 
Haaldlty,  Hiad.  Cload  cover.  Oscillographs. 


A  aethod 
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aad  aeros 
for  souad 
af  helico 
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aeat  ased 
tecoaaead 
tioa  of  t 
(Aathor) 


is  praseated  ef  lav 
the  ataosphere  over 

froa  ships  with  th 

tats,  aad  also  aa  a 

lag.   The  dispositi 

pter  aad  aerostat  o 

Tha  aade  of  oper 

aader  sea  coaditio 
atioBS  are  givea  fo 
he  drivea  layer  of 


estigatlag  tha  lower 

1.5  to  2  ka  weter 
e  aid  of  helicopters 
pparatus  applicable 
oa  aad  exploitatioa 
a  board  ships  are 
atioa  of  tha  aqaip- 
as  is  explaiaed,  aad 
r  farther  iavastiga- 
tke  ataosphere. 


AD-411  212 
(TISTP/HFA) 


Div.   2 
OTS  price  $2.60 


Air  Forca  Caabridge  Research  Labs.,  Bedford   Hasa 
CLOUD  INTERPRETATION  FROH  SATELLIT^  ALTITOOES 
by  Joha  H.  Coaover.   Hay  63,  19p. 
ProJ.  6698  ^ 

AFCRL  62  680  SOPPL  1}  Research  aate  81,  sappl  1. 

Oaclassifiad  report 

Descriptors:   (•Heteorology.  Photographic  aaal- 
ysis).  (•Clouds.  Hateorologlcal  latellites). 
Height  fiadiag.  Caaaras.  Hiad.  Cathode  ray 
tabes.  Heteorologlcal  paraaatars. 

The  gaida  to  cload  laterpretatioa  froa  wide-aagla 
pictarea  has  baea  iaproved  by  addltioaal  cload 
pattara  sketches  aad  cload  categories.  Tba  elaad 
categories  are  aawly  lllastrated  by  44  satalUta 
pletaras  of  preseat-day  qaallty.   (Aether) 


Division  2  -  ASTRONOMY,    GEOPHYSICS  AND  GEOGRAPHY 


AD-ill  270      Olv.   2.  23 
(tlSTr/J»)  OTS  prlet  $i.60 

AcrcsMC*  laforMtioB  Dl*.  .  ■askiagtoa,  0.  C. 

VmCTION  AND  CEMEiATION  OF  GIAVITATIONAL  WAVES. 

C*apr«k«aslft  rtpt. 

24  May  63.  38p. 

Task  6 

AID  P43  77  Oiclastlfitd  report 

Daseriptarii   (•«ra»ity.  lackaaical  wavai), 
(•Vibrateri  (Naekaaleal) ,  Cravity  (Artificial)}, 
(•Seiaatlfic  rasaarck.  Gravity.  Partarbatiaa 
tkaary.  Solar  aclipiet.  Cyliadr lea  b-bodiei. 
Laaara.  fiaioolactrie  crystals.  lat^arfaro- 
■•tars.  Tkaary.  ■aasaraaaat,  Vava  traasaissioa. 
■aasariag  davicas  (Elactrical  aad  alactroalc). 

Savlat  apaa  litaratara  pablisked  bataaoa  Oecaabar 
1959  aad  ■arek  1963  is  saaaarisad.   A  serias  of 
eritt^aaa  by  Soviat  pkysicists  of  rasaarck  aad 
axpariaaats  eoadactad  ia  tka  flald  of  gra«i- 
tatiaa  It  iaeladad.   (Aatkar) 


AD-i11  295     OlT.   2 
(TISTP/FEM)  OTS  prlea  $7.60 

Staaford  laiaarcb  last..  Haalo  Park.  Calif. 

THE  DETAILED  STROCTOtE  OF  THE  ATMOSPHERE  IN  lE- 

GIONS  OF  CLEAI-AII  TURBULENCE. 

Fiaal  ropt., 

by  Roy  ■.  Eadllek.  lay  63.  62p. 

Coatraot  Cwb10324.  ProJ.  i055 

Daelaislfiad  raport 

Daseriptorsi   ("Ataospkara.  Tarbalaaea). 
(•■iad.  Jat  straaas  (Bataorology) ) .  Air  aass 
aaalysis,  Stratospkora,  ■aasareaeat.  Air- 
craft. Paraekata  dascaats.  Taaparatara.  Veloc- 
ity. Vortices.  Fligkt. 

Tka  straetara  of  tka  ataospkere  ia  regioas  of 
clear-air  tarbalaaea  is  iavastlgatad  by  aeaas 
of  aircraft  observatioas  of  wiad  aad  teaperatare 
ia  coabiaatioa  «itk  objective  aad  subjective 
tarbaleaca  records.   Tke  detailed  fields  of  kori- 
soatal  aad  vertical  aiad  skear,  stability,  tker- 
aal  advactioB,  aad  Rickardsoa  aaaber  are  de- 
scribed for  three  differeat  patteras  of  flow. 
vis.,  a  skarp  troagk,  aa  aaticycloaic  Jet  streaa, 
aad  aa  iatease  straigkt  Jet.   Severe  tarbaleace 
(eqaivalaat  ia  iataaslty  to  tkat  aeasared  by 
tke  saae  aircraft  la  a  aatare  tkaaderstora)  was 
foaad  ia  the  foraer  t«o  cases,  aad  aoderate 
tarbaleaca  la  tke  latter  ease.   Ia  tke  troagk, 
tke  aaia  tarbalaat  regiea  lay  aloag  tke  appar 
boaadary  ef  a  theraally  stable  layer  (jet  froat), 
■hick  lay  ia  eyeloaie  wiad  shear  oa  the  low  pres- 
sare  side  ef  the  Jet  core.  The  tarbaleat  re- 
giea was  associated  with  stroag  theraal  advec- 
tioa  (wiads  backiag  with  height)  as  well  as  with 
proaoaaced  korisoatal  aad  vertical  wiad  skear. 
A  brief  discBSsioa  is  iaeladad  ceaeeraiag  aetkods 
of  processiag  staadard  rawiasoade  data  lata  foras 
applicable  to  tarbaleaca  aaalysis.  (Aatkor) 


AD-i11  297     Div.   2 
(TISTP/RL6)  OTS  price  $12.00 

Aeroaaatieal  Accessories  Lab.,  Aeroaaatical  Sys- 
teai  Oiv..  Rrigkt-Pattersoa  Air  Force  Base.  Okie. 
NESOSCALE  ANALYSIS  OF  EXISTING  METEOROLOGICAL 
NETWORK  DATA. 
Fiaal  rapt.. 

by  Robert  D.  Elliott.  Rayaoad  E.  Kerr,  Jr., 
Eiaar  L.  Hoviad,  Jeka  G.  Croaia,  aad  Joka  R. 
TkoapsoB.   30  Apr  63.  16lp. 
Coatraet  Cwb10326 

Daelassified  report 


Descriptors:   (•Neatker  forecastiag.  Aaalysis). 
Meatker  statioas.  Data.  Scale,  Baroaetric 
prettare.  Ceiliag.  Hoistare.  Meteorological 
radar,  Ataospkeric  precipitation.  Baroaeters, 
Raiafall.  Tables.  Meteorological  iastraaents. 
Errors,  Teletype  systeas.  Geography, 
OistribatioB. 

A  stady  was  conducted  to  iavestigate  aeaas  for 
adapting  existing  airways  and  synoptic  data  to 
aeso  scale  analysis  as  a  basis  for  (a)  laproving 
skort  tera  teraiaal  forecasts  aad.  (b)  Prepara- 
tioa  of  a  aaaual  for  local  area  aaalyses  whick 
coald  be  ased  to  facilitate  tke  preparatioa  of 
0-3  koar  teraiaal  forecasts.   Tke  prograa  in- 
volved investigatioa  of  selected  weather  sitaa- 
tioas  at  six  teraiaals  tihich  were  ckosea  oa  the 
basis  of  tke  iaportaace  of  the  teraiaal.  good 
geograpkic  represeatation.  and  adeqaacy  of  tke 
existiag  network  of  airways  observiag  stations. 
A  basic  hypotkesis  aader  test  was  tkat  the  high 
tiae  resolutioa  of  tke  recording  iastruaents 
coald  be  ased  to  coapeasate  for  tke  poor  spatial 
resolatioa  of  tke  existiag  airways  aetwork. 
Tke  iavestigatioa  was.  tkerefore.  stractared  to 
deteraiae  wketker  teadency-type  iaforaatioa 
wkick  coald  be  transaitted  by  teletype  could 
be  eaployed  asefally  to  sbarpea  the  aaalysis  aad 
iaprove  tke  forecast,  aad  to  devise  and  eaploy 
aeaas  for  sabstitatiag  the  bigk  tiae  resolution 
of  aost  aeteorolegical  observiag  systeas  for  tke 
poor  spatial  resolution  of  saae.  (Aatkor) 


AO-411  419     Oiv.   2 
(TISTP/MFA)  OTS  priee  $1.10 

Air  Reatker  Service,  Scott  Air  Force  Base,  111. 

THE  PREDICTION  OF  AFTERNOON  VISIBILITY  IN  MINTKR 

AT  RAF  UPPER  HEYFORO. 

Apr  63,  6p. 

AMS  28HS60H2  Uaeiassified  report 

Oescriptersi   (•Meteorology.  Meatker  fore- 
castiag). (•Visibility.  Aaalysis),  Hiad,  Fag. 


AO-411  501     Oiv.   2 
(TISTP/MFA)  OTS  priee  $5.60 

Teckaiscke  Hochschale,  Oaraatadt  (Geraaay). 

THE  EFFECT  OF  DEFORMATION  IN  THE  MIND  FIELD  ON 

THE  LARGE-SCALE  HORIZONTAL  DISPERSION  OF  CLUSTERS 

IN  THE  ATMOSPHERE. 

by  D.  OJarie.  30  Apr  63,  49p.   TNi 

Coatraet  AF61  052  366 

AFCRL  Rapt.  63  801     Uaeiassified  report 

Descriptorst   (•Miad.  Motioa) .  (•Tarbaleaee, 
Ataosphere).  Air.  Particles.  Fluid  flow,  Dif- 
fusion, Deforaatioa,  Vortices,  Meteorological 
charts.  Air  aass  aaalysis. 

The  deforaatioa  of  air  bodies  ia  the  horisoatal 
flea  is  studied  ia  absence  of  saall-scale  tur- 
bulaat  diffusioa.   Oa  the  basis  ef  kiaeaatic 
Bodels,  foraulas  are  evaluated  akick  skew  tke 
iacrease  of  tke  aeaa  square  distaaca  of  aate- 
rial  particles  froa  tke  gravity  ceater  of  eack 
cluster  of  particles.   Tke  resalts  are  coapared 
aitk  statistics  on  the  dispersion  of  air  trajec- 
tories ia  tka  barotropic  aodel  corresponding  to 
tke  developaent  of  tke  flow  oa  the  northera 
heaisphere  ia  a  period  of  8  days.   The  pheaoaeaoa 
ef  arraageaent  of  aaterial  beads  aloag  the  cur- 
reats  is  explaiaed  as  a  property  of  fluid  aotiea. 
The  kaowledge  of  the  deforaatioa  readers  it  pos- 
sible to  aet  a  qaaatitative  explaaatioa  of  that 
process.  (Author) 


CHEMICAL  WARFAjBlE  EQUIPMENT  AND  MATERIALS  -  DlvUlon  8 


AO-411  56i     Oiv.   2 
(TISTP/RLG)  OTS  priee  $U.50 

Air  Force  Caabridge  Research  Labs.,  BaJlord. 
Mass.  1*    • 

JOINT  INDO-UNITED  STATES  BALLOON  FLIGHT!  PROGRAM  - 
1961 , 

•d.  by  Charles  M.  Chagaou.   Dee  62.  201 

ProJ.  7690 

AfCRL  62  1135         Uaeiassified  reyirt 
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The  Joiat  lado-U.S.  Ballooa  Fl 
coadacted  at  Hyderabad,  ladia, 
throagh  April,  1961.  A  coaple 
phases  of  this  iateraat ioaal , 
is  preseated.  iacludiag  the  de 
ballooa  flight  operatioas,  the 
scieatific  resells  achieved,  a 
the  over-all  accoaplishaeat s  o 
additioa  to  the  coatribatioa  o 
available  data  oa  the  eqaatori 
the  operatioaal  saccess  of  the 
strated  the  feasibility  of  per 
high-altitude  ballooa  flights 
latitudes.   (Author) 
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AD-411  567     Div.   2 
(TISTP/RLG)  OTS  price  $11.50 

Nerthwestera  Techaological  last.,  Rvaastl*a.  111. 

A  RHEOLOGIC  INVESTIGATION  OF  THE  DYNAMIC  RESPONSE 

SPECTRA  OF  SOILS.   REPORT  1.   BASIC  CONCEPTS 

EQUIPMENT  DEVELOPMENT  AND  SOIL  TESTING  |i 

PROCEDURES. 

by  Robert  L.  Koadaer  aad  Rayaoad  J.  Kriick. 

Dec  62,  U8p. 

Coatraet  DA22  079ENG316.  Sabtask  13  009 

Uaeiassified  repirt 

Oescriptersi   ('Soil  aechaaics,  Dyaaai<s). 
(•Test  equipaeat.  Test  aethods),  Soils|« 
Deforaatiea,  Creep,  Loadiag  (Mechanics!). 
Theory.  Vector  aaalysis.  Vibratioa.  CoMpressive 
properties.  Sheer  stresses.  Stetics.  Stresses, 
Tests.  Experlaeatal  data.  Protective  t«eat- 
aeats.  Coatings.  Instraaeatat ioa.  Powee  sop- 
plies.  Heasureaeat,  Phase  stadies.  Moi^tare, 
Geeaetry,  Feilure  (Mecheaics).  Fatigue  (Mechaa- 
ics).  Shock  waves.  Propagatiea.  Cheaiedl 
aaalysis.  " 


a  stady 

is  pre- 
ilhod  of 


The  aotivatiag  pkilosopky  for  a  rkeelogi, 
of  tke  dyaaaie  respoase  spectra  of  soils 
seated.   Basic  coacepts  regardiag  tke  aei»«.  . 
approack.  equipaeat  developaeat,  experia^atal 
teckaiqaes,  preparatiea  aad  coatrol  of  sbil 
speciaeas  aad  preliaiaary  results  of  tke|  soil 
respoase  aader  varieas  leadiag  coaditioa^  ia 
uaiaxial  coapressioa  are  givea.   Dyaaalc  visco- 
elastic  teckaiqaes  ere  atilised  aad  tke  liaear 
sad  aoaliaear  aspects  of  soil  respoase  uiiier 
dyaaaie  aad  static  loadiag  coaditioas  ar »  studied. 
The  variables  coasidered  iaclade  dyaaaic'i 
level,  dyaaaie  straia  level,  straia  rate, 
stress  level,  tiae  of  loadiag,  freqaeacy  i,*  *».< 
•PPlicatioa,  pkase  eagle,  quasi-static  s  Iraias, 
straia  recovery,  aoisture  coateat.  deasi  »,  ua- 
coafiaed  coapressive  streagtk  aad  speeia<ii 
geeaetry.   (Aatkor)  ''^ 


stress 

static 
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AO-411  576     Div.   2,  6 
(TISTP/FR)  OTS  price  $2.60 


Il!li!!  Phy»ieal  Lab..  U.  of  Calif..  Saa  Diego. 
MARINE  PHYSICAL  LABORATORY  INTERIM  STATUS  REPORT. 

1 962  • 

1  Jaae  63,  17p.   SIO  ref.  no.  63  19;  MPL  011/63 
Coatraets  NoBr221605  aad  NoBr22l607 

Uaeiassified  report 

DescrlDtors:   (•Oceaaology,  Scieatific  re- 
searck).  Scieatific  researek,  Uaderwater 
soaad.  Soaad  traasaissioa.  Soaar.  Geopkysics 
Oceaaograpkie  vessels. 

Coateatst 

latrodactiou 

Acoustics 

Propagatiea  flactuatioas 

Aabieat  aeise 

Reverberatioa 

Properties  of  liqaids 

Reflectioa 
Sigaal  processiag  aad  soaar  systeas 

Sonar  signal  processiag  tkeory 

Digital  teckaiqaes  aad  arrays 

Subaariae  coaauaicatioas 
Mariae  geopkysics 

Geoaagaetisa 

Reflection  aad  refractioa  of  soaad  ia  tke  aaa 

floor 

Deep  sea  fiae  scale  topography 

Theraal  aicrost ructure 

Heat  flow 
FLIP 

Refereaces 
Appeadix  It 
Appeadix  III 


Research  staff 
Coaaittee  aad  study  group 


participatioa 


3.    CHEMICAL  WARFARE 
EQUIPMENT  AND  MATERIALS 


AO-411  548     Div.   3.  4 
(TISTM/TCG)  OTS  price  $4.60 

Naval  AaiawaitioB  Depot.  Craae.  lad. 

INVESTIGATION  OF  MK  25  MOD  2  SMOKE-FLARE 

COMPOSITION. 

by  Niiiiaa  Ripley.  17  May  63.  1v. 

RDTR  ao.  33  Uaeiassified  report 

Descriptors!   (•Saoke  boabs.  Graviaetrie 
•aalysis).  (•Flares,  Graviaetrie  analysis), 
(•Cheaieal  aaalysis,  Theraodyaaaics) .  Theory, 
Stability,  Seasitivity.  Igaitioa.  Heat  of 
reactioB.  Cheaieal  reaetioas.  Phosphoras, 
Magaesiaa,  Haagaaese  ooapouads.  Dioxides. 
Mixtares. 
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Division  4  -  CHEMISTRY 
4.    CHEMISTRY 


A0-A10   071 
(TISTI/Eja) 


DiT.  U 
OTS  pric*  16.60 


Blrkbvck  Coll.  (Gt.  Brit.). 

STUDIES  IN  ION  SOLfATION  IN  NIXED  SOLVENTS. 

riial  ttekaiol  r«pt.  1  Nov  61-31  Oct  62. 

by  D.  rtokioi.   31  Oct  62,  58p. 

Cootract  DA91  591EDC1973 

Uaclasflflod  report 

Dascriptorst   (•Electrockaaittry,  Solatioas), 
(*SalatloBs.  Solvatai).  (•SoUatai.  Elactro- 
ekaaittry).  (•loai.  SolTOtat) .  Cklorldai, 
Broaidat,  lodidas,  Hydroxidai.  Litkiaa  cea- 
poaadi,  Sodiaa  coapoaads.  Potasiiaa  coapoaadi, 
Mydroeklorlc  acid.  Hydrogaa  coapoaads.  Mixtarat. 
Alcekolt.  Solvaatt.  Natar,  Organic  toUaatt, 
llactrolytai,  Traatport  propartiat,  Dittocia- 
tloa.  Tkaraodyaaalcs.  Eatkalpy,  Eatropy.  Elac- 
tralyta  ealli,  Elactrodas. 

Tka  objactivei  of  tka  work  vara  to  ttady  tka 
bakavioar  of  tka  pairs  of  iaas:   (1)  «(♦) .  Cl(-); 
H(*)   Br(-).  H(*).  I(-)j  (2)  «(♦)  OH(-)  {.!(♦)    ' 
Cl(-)j  Na(*J.  Cl(-)}  %(l),   Cl(-)  1.  aaikaail- 
•aiar  aad  dloxaa-aatar  aixtaras  by  two  tackaiqaes. 
(3)   B.a.f.  aaasaraaaats  oa  tka  appropriata 
ckaalcal  calls  to  dadaca  tka  free  aaargy  ckaagas 
aad  ckaagas  la  ralatad  tbaraodyaaalc  qaaatitlas 
assoclatad  aitk  tka  traasfar  of  tka  varloas  pairs 
•f  Iaas  froa  aatar  to  tka  alxad  solvaat  systaas. 
(i)  lasaraaaats.  aitkar  diract  or  iadlract.  of  tia 
•a-callad  Haskbara  aaabars  of  tko  olactrolytas  la 
tkasa  systaas.   (Aatkor) 


AD-'i10  108      Dir.  i, 
(TISTN/EJH)   OTS  prlca  $1.60 

?*ir-'^«J«'!L*^i*'*"^  ^^''P-  ""kastar.  N.  T. 

A  NE«  SERIES  OF  0R6AN0B0RANES  IV.   THE  PARTICI- 

fATION  OF  THE  1 1 . 1 2-OICARBAOODECABORANE  NUCLEUS 

IN  SOME  NOVEL  HETERATONIC  RING  SYSTEMS 

by  Stelvio  Papattl  aad  T.  L.  Hayiag.  Jaae  63. 

lOp.  1117 

Caatraet  Noar339  500  ProJ.  NR356  i31 

Daclassifiad  raport 

Oascrlptorst   (•Orgaale  coapoaads.  Orgaao- 
boraaas),  ( "Dacaboraaas.  Orgaaoboraaas) .  (•Sil- 
Icaa  caapaaads.  Hataroeyclie  coapoaads).  Hatar- 
ocycllc  coapoaads.  0-Hataraeycllc  coapoaads. 
N-Mataraeycllc  caapoaads.  Orgaaic  aitrogaa  caa- 
paaads, Cklaridas,  Lltklaa  coapoaads,  Silaaas, 
Ckaalcal  raaetlaas.  Syatkasls  (Ckaaistry) 
■star,  AasMala. 


Varlaas  eklarasilylearbaraaa  (Carboraaa  Is  asad 

la  placa  of  tka  faraal  aaaa  11 ,12-dlcarbadodeca- 
boraaa)  darlvatlvas  aara  praparad.   la  sabseqaaat 
raaetlaas  altk  aalaas  or  aator  a  aarkad  pro- 
paasity  far  tka  foraatlaa  of  fiva  aaabarad 
dlsila  axaaa  aad  dlslla  oxaaa  riags  was  ax- 
klbltad.   la  raaetlaas  altk  dl litkiocarboraaa. 
aaval  dlsllacyelakaxaaa  aaalogs  vara  foraad. 
(Aatkor) 
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Olla  Matklasaa  Ckaalcal  Carp.,  lockastar.  N.  T. 

CUaiSTRT  OF  DECABORANE-PHOSPHORUS  COMPOUNDS. 


IV.  BONOBERIC,  OLICOHERIC  AND  CYCLIC  PHOSPHINO- 

CARBORANES. 

by  Roy  P.  Aloxaader  and  Haatjuergea  Sckroeder. 

June  63,  12p.  TR18 

Contract  Noar339500.  ProJ.  NR356  ^31 

Uaclatsified  report 

OescriDtorsi   (aOrgaalc  coapoundt.  Boron  coa- 
poundt),  (•Decaboranei.  Organic  coapounds), 
(•Photpkinas.  Organic  coaponndt).  Heat  re- 
sistant plastics.  Polyaeri.  Syatkesii  (Ckea- 
istry),  Cklaridas.  Heterocyclic  coapoaads. 
Asides,  Litkiaa  coapoaads.  Spectra  (lafrared). 


Oilltkiocarboraa 
react  «itb  cklor 
aad  tkraa  cklori 
C6H5PC12  gave  tk 
pounds,  B10H10C2 
Cl)2,  respective 
ever,  foraed  a  c 
atoas  and  two  ca 
bered  riag.  Tbi 
froa  tbe  reactio 
(C6H5PC1)2.  Sa 
calos  witk  aaaoa 


cvclic  bis-aiide 
[P(C6H5)2J2C6H4 
oligoaer.  (Aatko 


o,  B10H10C2Li2,  was  allowed  to 
opkospkiaes  contaiaiag  one,  two, 
ne  atoas.   (C6H5)2PCl  and 

I.  expected  di subst i tu ted  coa- 
P(C6H5)2J2  aad  B10H10C2(C6H5P  • 
ly.   B10H10C2Li2  aad  PC13.  kow- 
oapouad  having  two  phospkorus 
rborane  nuclei  in  a  six  aea- 
s  unique  ring  systea  nlso  nrose 
n  of  B10H10C2Li2  witk  B10H10C2- 
bsequent  reactieas  ef  sack  aola- 
ia  and  NnN3  are  described.   Tka 
,  (B10H10C2PN3)2,  aad  p- 
reacted  to  fora  a  PNP  beaded 
r) 
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Noyes  Ckeaical  Lab.  0.  of  Illinois,  Urbana 
NMR  STUDIES  OF  HYDROGEN  BONDING  IN  HINDERED 
PHENOLS, 

and  H.  S.  Gatowsky.  13  May  63, 


by  B.  G.  Soaers 

34p.  TR64 

Coatract  Noar183413, 


Proj.  NR051  215 

Unclassified  report 
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Descriptors!   (aOrgaaic  coapoaads.  Ckeaical 
beads),  (•Naclear  aagaetic  resaaaace.  Orgaaic 
coapoaads),  Holecalar  properties,  Hydrogea, 
Protoas,  Orgaaic  solveats.  Hydroxides. 

Hydrogen  bonding  of  tka  kindered  pkenols,  2-lso- 
propylpkenol ,  2. 6-di isopropy Ipkeno 1 ,  2-t- 
butylpkenol,  2-aet ky 1-6-t-bBt y Ipkeaol ,  aad  2,6- 
di-t-batylpkeaol,  were  studied  by  obterviag  tke 
ckeaical  skifts  of  -OH  group  protoat.   Rooa  tea- 
perature  dilatioa  skifts  la  C  CU  of  tke  pkeaalie 
-OH  gives  diaerlsatioa  coastaats  K  of  1.7.  1.3, 
1.0.  <  0.05,  aad  <  0.05.  respectively,  for  tke 
5  pkeaals.   Associatioa  eeastaats  K  sab  c  for 
pkeaol-dioxaae  coaplexes  were  obtaiaed  fraa  tke 
pkeaolic  -OH  dilatioa  skifts  la  l.i-diexaaa,  ea- 
ployiag  geaeral  algebraic  expressioas.   Tke  K  sab 
c's  are  la  tke  saaa  seqaence  as  tke  K's  bat  aboat 
tea-fald  larger,  ceasisteat  witk  tke  greater  ease 
witk  wkick  a  saaller  aolecule  approackes  tke 
pkeaolic  -OH.   Etkanolic  and  tke  pkeaolic  -OH 
dilatien  skifts  in  et kaao  1-pkenol  solutions  gave 
slailar  results,  wkick  were  Halted  to  a  qualita- 
tive iaterpretatiaa  by  tke  relatively  stroag 
polyaerisatioa  of  tka  etkaaal.   Several  liaas  of 
evideace,  laclndiag  tka  teaperatare  depeadeace  af 
tke  -OH  skifts  la  a  1:1  eqaiaolecalar  pkeaol- 
etkaaol  aixtara  aad  tke  dilatioa  skifts  of  tke 
1t1  aixtara  la  carboa  tetrackloride.  iadicate  tke 
stabler  fora  of  tke  coaplex  kas  tke  pkeaolic  H 
bonded  ta  tka  etkaaalic  0.   (Aatkar) 


A0-i10  U6    Div.   i 
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Descriptors,  (•Titaniu.,  Polari,.ti| 
ariiation.  Anodes  (Electrolyte  cell) 
Tiae,  Electric  potential.  Density  f 
Corrosion,  Electron  aicroscopy,  Opti 
diffraction  analysis.  Surface  proper 


Tke  anodic  behaviour  of  Ti  i 
tioni  of  foraic  acid  was  stu 
voltage-tiae  curves  at  const 
sensitive  recorder  to  obtain 
of  the  curve.   it  Mas  shown 
electrolytic  conditions,  the 
■•in  passive,  aicropit  or  co 
The  shape  of  the  V-i  curves 
region  depends  on  concentrat 
and  aany  of  the  curves  are  c 
plateau  in  the  region  7-12 
of  aicropitting  showed  that 
ence  colors  fora  on  differen 
are  initiated  on  the  thinner 
troa  aicroscopy  revealed  the 
(solid  or  hollow)  which  appe 
breakdown  potential  at  which 
■eaces.   The  unifora  and  den 
■icropits  was  explained  on  t 
■ation  of  blisters  on  the  th 
resaltiag  froa  stresses  with 
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different 
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in  the  oxid 
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Descriptors:  ('Hydraulic  fluids,  Syn 
(Cheaistry)),  Heat  resistaat  aaterial 
sulfur  coapounds.  Fluorides,  Aroaatic 
pounds.  Electrolysis,  Fluori nat ioa,  S 
pounds.  Nuclear  aagnetic  resonance,  G. 
sis,  Chroaatogrsphic  analysis,  Test  a< 

The  purpose  of  this  project  is  to  devel 
fire-resistaat  kydraalic  fluids  based  0 
rinated,  sulfur-containing  coapoaads 
pouads  will  be  syathesized  specifically 
the  critical  property  requi reaent s.  Va 
derivatives  of  sulfur  hexafluoride  and 
riuoriaated  aaterials  were  prepared.   (in 
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VAPORIZATION  OF  COMPOUNDS  AND  ALLOYS  AT 

TEMPERATURES.  PART  X.  THE  DISSOCIATION 

THE  GROUP  IV  -  GROUP  VI  MOLECULES 

Final    rept., 

by   R.    Colin    aad   J.    Drowart.    May   63.    32d 
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CHEMISTRY  -  Division  4 


1v. 


4").    ('Pal- 
Acids, 
las, Oxides 
s.    X-ray 
ies. 


r 


lit.  ?oi  thi  H  "^  "'**^°»'*'=  •"'*  theraocheaical 
gJS^D  ?I  III   f•"»^••»'»»  '""gy  of  the  group  IV- 
group  VI  MeX  aolecules  are  reviewed  and  the  best 
present  va  ue,  proposed.   Correl.tions  of  .everll 

;r:;;:^d-";iu%"i:j)"""  "^^  — '^  »>— *  - 
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r^Jt   no.'  ;"""''"•  '''   ^^'  "^^P.  Scientific 

AFCRL  63  632  Uaclassified  report 

°"'="ptors:   CElectrocheai.try.  Organic 
coapounds  .   .Orgaaic  coapouads'  Ele?"o! 
cheaistry),  CElectrodes.  Catalyst.)   ?°c.t. 
lysts.  Electrodes).  CPUtiaui.  E  ec;rid^") 
Decoaposiiion.  Hydrogen. t ion,  CatalJ.i.   ^* 
Peroxides.  Hydrogen  co.pound  .  SuJfir  c  .eld 
Sodiua  coapounds.  Hydroxi de. , ' Ab.orjt  oa     ' 
Catalysis,  Oxi  dati  oa-reduct  i  in  reacU." 
Solutioas,  Electric  poteatial.  Polar  "lioa. 


Pt.  aa. 


Iiesis 

Orgaaic 
coa- 

Iver  coa- 
»  analy- 
thods. 


St udi  es  w 
of  foraal 
catalytic 
platlaua. 
■ensured 
acasured 
the  rate 
with  resp 
to  the  ab 
^nd  surfa 
c nodi c  po 
raOH   the 
1st  order 
order  wit 

.adsorb  H 
H2S04  the 
be  zero  o 
order  wit 

ae  t  a  1  to 


ere  a.de  of  the  catalytic  d«c 
dehyde  and  hydrogen  peroxide 

kydrogenation  of  quinone  on 
Tke  area  available  for  cata 
by  tbe  ability  of  tke  Pt  to  a 
by  a  cojloa3tric  procedure, 
of  decoapositioa  of  H202  was 
ect  to  H202  aad  1st  order  wit 
ility  of  tke  aetal  to  adsorb 
ce  fora  (the  oae  oxidized  at 
teatial).   In  batk  2N  H2S04  a 
rate  of  decoapositioa  of  fora 

with  respect  to  foraaldehyde 
k  respect  to  the  ability  of  t 
ia  the  2ad  surface  fora.   la 

hydrogeaatioa  of  quiaoae  was 
rder  with  respect  ta  the  quia 
fc  respect  to  tke  total  abilit 
adsorb  M.   (Aatkor) 


oapositioa 
aad  the 
platinized 
lysis  was 
bsorb  H  as 
la  2N  H2S04 
1st  order 
h  respect 
H  ia  the 
tke  aore 
ad  2N 
aldekyde  was 

aad  1st 
ke  aetal  ta 
tke  2N 

fouad  to 
oae  aad  1st 
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Descriptors:   CCkeaical  coapoaads.  DiJioeia- 
poan.  s.  Silicoa  coapoaads.  Ceraaaiua  cqapoaads 

^MlarTd!!!   I:.''"-  "■?•""-«.  Oxides.  |$ulfide;, 
Tellurides.  Seleaides.  Group  IV  eleaeat^*.  Groap 
VI  e  .aeats.  Spectroscopy.  Tkeraocke.i  St^y ,  ^ 
Vapor  Heat  of  foraatioa.  Heat  of  subliiaai  o. 
Vapor  pressare.  PT"*'»a, 
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Descriptors:   (.Taagstea.  laparitl.s), 

ilrlori-I  ?"*"*?•  I-P«rlties).  TlU.I.a. 
^ircoaiua,  Ioa  exckaage. 

".■;■!■■■":  "•'■"^"'•■«""':- :." 

tlve  aetkod  was  developed  for  tka  dateralaatloa 
of  trace  aaoaats  of  zlreoaiaa  la  ta.a'tea   Tk! 

•alectiylty  1.  attained  by  atlli.lSJ'urU."' 

tackaiqaes.   Tke  seasltlviiy  is  5  ppa  zlreoaiaa 
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IXTINCUISHMENT  OT   ALKALI  METAL  rilES. 

Qaartcrly  pregreai  rtpt.  ao.  3.  ^5   Sap-16  Dae  62, 

by  S.  J.  lodgars  aatf  V.  A.  Evariaa.  M   Jaa  63, 

^^f.    ■SAg63  19 

Caatraet  AP33  6)7  8310 

Oaclastlfiad  repart 

Daacriptarst   (•Alkali  aatalf.  Fires),  (•Pircs, 
Caatral),  Sadiaa  eeapeaads,  Cklariae  coapoaads, 
Sediaa  allay,  Patassiaa  allay,  Lithiaa, 
Grapklte,  Ceslaa,  La*  ^rcssara  rasearck, 
Caatralled  atsMspkara,  Air,  Argea,  Rabidiaa, 
Oxidatiaa,  Salts,  Faaas. 

Tke  parpese  ef  tkis  stady  it  ta  iarettigate 
agaats  aad  tackaiqaes  far  extiagai skaeat  aad 
caatral  af  fires  rasaltiag  fraa  leakage  ef  kigk 
teaperatara  aad  kigk  pressure  alkali  aetals  aader 
sea  level  aad  redaced  ataespheric  pressare  ea- 
viraaacats.   Ckaractrristics  ef  igaitioa  aad  cea- 
bastiaa  at  varieas  abselate  pressares  aad  partial 
pressares  ef  exygea  are  aa  iategral  part  af  tkis 
iavest igat iea.   Carrcat  practices  for  extiagaisk- 
■•Bt  aad  caatral  ef  alkali  aetal  fires  katre  beea 
retrieved.   Ose  ef  aa  iaergaaic  salt  sack  as  NaCl 
is  geaerally  accepted  as  aa  ext iagaiskaeat  for 
sediaa,  patassiaa  aad  NaK  fires.   Grapkite  is  tke 
receaaeaded  ext iagaiskaat  fer  litkiaa  fires. 
Little  iafaraatiea  «as  available  fer  rabidiaa  aad 
cesiaa  fires  siaee  tkese  aetals  kave  Jast  receatly 
ceae  iate  widespread  asage.   A  rerien  ef  pkysical 
aad  ckeaical  praperties  ef  alkali  aetals  «itk 
respect  to  coatrel  aad  ext iagaiskaeat  was  aade 
la  kepe  tkat  tke  iafaraatiea  woald  gaide  tke 
selectioa  af  extiagai skaats.   Experiaeatal  eri- 
deace  fraa  tkis  stady  kas  verified  seae  of  tke 
eaaclasioas  drawa  froa  tkis  review,  bat  ia  soae 
cases  eaaclasioas  based  ea  this  review  kave  aet 
beea  verified.  (Aetkar) 
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Ap. 


0ascriptersi   ('Iaergaaic  polyaers.  Coaplex 
coapoaads),  (*Orgaaic  coapoaads.  Polyaers). 
('■etalorgaalc  coapoaads,  Po3Taers),  ('Ckroaiaa 
coapoaads,  laorgaaic  po37Bers}.  Orgaaic  pkos- 
koras  coanoaads.  Polyaeri latioa,  Syathesis 
Ckeaistry;.  Molecalar  straetara.  Viscosity. 
■olecBlar  weight.  Stability.  Spectra  (lafrared). 
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Earlier  reports  fraa  this  laboratery  have  coa- 
ceraed  the  prepa9atlea  of  eoordiaatioa  po3yaers 
ef  types  which  writtea  syabolically  as   M(AB)X2 
aad   U2  a  where  AB  represeats  a  aaiaegative 
bideatata  ligaad  aad  X  represeats  a  aaiaegative 
bridgiag  groap.   Preparatloa  of  a  third  class. 
U(a)(b)X2  a.  is  reported  where  a  represeats  a 
aaatral  aaideatate  ligaad  aad  b  a  aaiaegative 
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AD-i10  832     Div.  i 
(TISTM/EJH)  OTS  price  #3.60 

Naval  Ordaaace  Lab.,  White  Oak,  Md. 

DISSOCIATION  OF  POLYNITRONETHYLCARBINOLS.  I. 

DISSOCIATION  OF  SOME  TRINITROMETHYLCARBINOLS  IN 

AQUEOUS  SOLUTION, 

by  Thoaas  N.  Hall.  28  Mar  63,  29p. 

NOL  TR63  45  Uaclassifiad  report 

Descriptors!   (*OrgaBic  coapoaads,  Dissocia- 
tioa).  (•OissociatioB,  Orgaaic  coapoaads), 
Orgaaic  aitrogea  coapoaads,  Solutioas,  Hydro- 
chloric acid.  Water,  Sodiua  coapoaads.  Hydrox- 
ides, Stability,  PH.  Cheaical  eqailibriaa. 


The  clea 
aethylca 
aad  the 
for  R1  - 
a  pH  dap 
shifted 
is  decre 
deteraia 
d is  socio 
carbiaol 
coapoBBd 
carbiaol 
aeasarad 
to  decre 
H,H  >  H, 
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R2  -  H 
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iag  the 
tioB  re 

or  wit 
The 

to  cle 

by  the 
ase  ia 

CH3  > 


aqueous  sol 

(N02)3CC(R1 
1  coapouad  ( 

aad  for  R1 
equil ibriaa 
acre  dissoci 
Two  aethods 

equilibr iua 
actioa,  star 
k  aitrofora 
stability  of 
avage  in  aqu 

dissociatio 
tke  followia 
(CH2)3  >  CH3 


ution  of  a  triaitro- 
) (R2) OH  to  nitrofora 
R1) (R2)C-0  was  skowa. 
-  H,  R2  -  CH3,  to  be 
reactioa,  wkick  is 
atioa  as  tke  acidity 
were  developed  for 

coastaat  for  tke 
tiag  witk  the  pure 
and  tke  carboayl 

the  triaitroaethyl- 
ecus  solHtioa,  as 
a  coastaat,  was  foaad 
g  orderi   R1 ,  R2  ■ 
,  CH3.   (Aether) 


AD-410  863     Div.   4,  2 
(TISTM/ODN)  OTS  price  $2.60 

Naval  Ordaaace  Lab.,  Coroaa.  Calif. 

HYDROTHERIAL  SYNTHESIS  OF  HYDRATED  CALCIUM 

BORATES, 

by  C.  R.  Parkersoa.   1  Jaae  63.  24p. 

ProJ.  NR048  119 

NOLC  R584  Uaclassifiad  report 

Descriptors:   ("Minerals,  Synthesis  (Ckeais- 
try)), (*Calciaa  coapounds.  Hydrates), 
('Borates,  Calciaa  coapounds).  Oxides, 
lodates.  Boric  acids,  Ckeaical  reactloas, 
Gypsaa,  Hydroxides.  Salfates.  Crystals.  X-ray 
diffractioa  aaalysis.  Ckeaical  aaalysis. 


A  liaited  iavestlgatioa  was  aade  of  tke  syatkesis 

of  calciaa  borate  kydrates.   Tke  followino  kvdro- 
tkeraal  reactloas  were  perforaedt   (1)  Ca^0H;2  ♦ 
H3B03  ■*■   H20  froa  200  to  350  C  prodaced  priceite 
(4Ca0.5B203.7H20).  coapoand  I  (CaO.3B203.2H20). 
coapoaad  II  (3CaO.7B203.3H20),  coapoaad  III 
(4Ca0.7B203).  aad  coapoaad  IV  (aakaowa).   (2) 
Meyerkofferite  (2Ca0.3  B203.7H20)  ia  H3B03 
solution  froa  85  to  250  C  prodaced  aobleite 
(CaO.3B203.4H20).  gowerite  (CaO.3B203.5H20). 


12 


and 


flinor  te  (2CaO.  7U21.  J.  81120) .  compound 
kaowa).  syntketlc  (2CaO.3B203.H20)  aa 
n..;«v'^^  ^•"■■*  (Na2BA07.10H20),  gyp.u 
2H20).  and  H20  fro.  125  to  340  C  prod 

fr  en!?*'  '•»«*»>''1»*  (5Ca0.4B203). 
ICaSO^},   (4)  Gowerite  in  H3B03  solut 
to  360  C  produced  ginorite.  coapound 
(2CaO.3B203.H20).  and  co.p;uad  111 
was  coBverted  to  lyntketic  (2Ca0.3B20b 
cowpound  III  in  H3B03  solution  at  360 
Reactions  of  borax,  calciua  iodate  Ca 
and  H20  at  70  and  200  C  produced  aeye 
and  priceite,  respectively.   (Author) 


AD-itIO  865     Div.   <t.  25 
(TISTM/RBB)  OTS  price  il.10 


IV  (aa- 
coapouad 
(CaSO^.- 
uced 

anhydrite 
Ijon  froa  170 
synthetic 
ginorite 
H20)  and 

|103)2. 
•hofferite 


Peansalt  Chi>aicals  Corp..  PhiladelDhia 
NEW  HIGH  PRtSSURK  FORM  OF  CALCIUM  DIS 
by  M.  s.  Silveraaa  aad  J.  R.  Soulea. 
Techalcal  r*pt.  no.  37 
Contract  Nonr268700.  Task  no.  NR356  4 

Unclassified  r 


Pa. 

CIDE, 
Jaae  63,  9p. 


Ill 


epiort 


Descriptors:   (•Calciaa  coapoaads 
Higk  pressare  researck.  Crystal  sir 
X-ray  diffractioa  aaalysis. 

CbS12  kas  beea  transforaed  at  kigk  pr 
to  a  aew,  acre  dease  aodificatiea  wki 
to  be  tetragoaal.   (Autker) 


SI 


licides), 
Elture, 


e  ifs 

CI 


AD-^10  922     Div.   ^ 
(TISTM/REB)  OTS  price  »3.60 

Frlck  Ckeaical  Lab..  Priaceton  U. .  N  , 
THE  VISCOELASTIC  BEHAVIOR  OF  POLYCARBON 
BISPHENOL  A  ((^  HYDROXYPHENYL)  2-2'  PrS 
POLYCARBONATE).  ' 

by  J.  P.  Mercier,  J. 
Tobolsky.  May  63.  1v 
Coatract  NoBr185807 


J.  Akloais,  and  A 
.  Tecknical  rept. 


Daelassified  re| hrt 


Descriptors:   (•Orgaaic  ctfispouads,  Vi 
ity).  (aPolyaers.  Vi scoelast Icl ty) 
properties,  Stresses. 


The  viscoelastic  properties  of  tke  pol 
of  bispkenol  A  were  studied  aader  saal 
froa  120  to  200  C.   In  tkis  teaperature 
the  polyaer  bekaves  like  a  noraal  aaorp 
■sterlal  wkose  viscoelastic  properties 
explained  by  referring  to  tke  free  volu 
Flory.  kypotkesis  of  iso-free  volaae  . 
Is  verified.   Tkis  study  tkrows  ao  ligh 
•Boaaloasly  higk  iapact  streagtk  exkibi 
polyaer  below  its  glass  traasition  tea 
(Autkor ) 


AD-^11  118      Div.   4.  14 
(TISTM/REB)  OTS  price  $2.60 


wJi^L^""*"'  ^•''•'  Pfi»cetoa  U.  ,  N.  J 
JJJJJELASTIC  PROPERTIES  OF  PLASTICIZED 

by  R.  B.  Taylor  aad  A.  V.  Tobolsky.  Jul 

5lirTri,?!r'*'*°'-  '"J-  "''^56  377 
ONR  TR  RLT62  Uaclassifiad 


rei^( 

DescriDtorsi  (•Polyvieyl  ckloride.  Vi 
ticity).  Plasticisers.  Stresses.  Melee 
■tractare,  Meckaaical  properties 
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CHEMISTRY  -  Division  4 
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AD-411    120  Div.      4      25      U 

(TISTM/EJH)    OTS   price   14.60 

Plastics   Lab..    Priacetoa   D..    N.    J. 
MOLECULAR   STRUCTURE    PARAMETERS    IN    CERTAIN    SEMI- 
CONDUCTING   POLYMERS.  «BI*IN    MMI- 

Plastics    laboratory   teckaical    rept.. 

tept:  ;;.'67"* ""  '■  """•  ''  ^—  6^'  ^^^• 

Contract   DA31    124AR0D21,    ProJ.    ONH356   375 

UBclassified   report 

Descriptors:     CPolyaers.    Electrical    properties) 

tire*      E?:'rJ"?'    •••^y-*");    C-olecSla?    stJ:"-' 
lure.    Electrical    properties).    Preparatioa, 
Po   yaerlzatloB.    Copolyaerl xat 1  on.    loalxatioB. 
Molecular    properties,    Resistaace    (ElectricalJ 
Te.peratare.    Pressure.    Spia.  '"^-M, 


Three  seri 
coaduc t  i  ag 
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f ollowiog 
tke  PAQR  p 
portion  of 
the  polyae 
ef  startiB 
(5)  pressB 
tweea  stra 
properties 
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olyaers    were   exa 
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ctaral    paraaeter 

were   establishe 


ijugated    PAQR    seai- 
yathesised    aad    their 
d.      The    effects    of    the 
ctrical    properties    of 
alaed!       (I)    hydrocarboa 
2)    acidic   portioa   ef 
risatioB   aad   aole    ratio 
aetallic   salt   foraatioa; 
re.      CorrelatioBS    be- 
s   aad   aacrescopic 
d.       (Author) 


AD-^11    u^  Di^        ^      ,, 

(TISTM/EJH)    OTS   price  $2.60 

Naval    Civil    Eagiaeeriag   Lab..    Port    Huenew*      r. u / 
A    COMPARISON    OF   THE    TEG-F.    CHRo2aJoGrIph?c '    JSn 
SPECTROPHOTOMETRIC    METHODS    OF    ?;JJsS;e';mLy;?S 

Daelassified    report 

S-'lvlllr'/Ti'^y"'?*'   "-Po-d..    Cheaical 
Do!«dI        /.    ^    •■*"'    •■alysls.    Org.nic    coa- 
pounds)        •lafrared    spectroscopy.    Orgaaic 
coapoaad.    .    (  •Chroaa  logr.ph  ic    .«lysl'.    Orgaaic 
coapoaads),    Petroleua.    Hydrocarboa,.    A;ol?ie 
trSti«t*;."°°'-    '•'"•"•»*•"•    Prot;ctivr 

crL"rJfI   •',"»•'<»•   •'   '-r   petroleua  oils    i. 
creosote  .ad    creosote-coal    tar    solutioa   were 

;^!^r"\'''    '"*   "•'-''•    «'"«-tographic.    Tad 
•pectrophotoaetric   aethods   of   creosote  eaalyii, 

Ilra^Hl"-*'""'"'***'^  •'"    •P'ctrophotoaetric   ' 
aethods    were    coasiderably   aore   accurate   aad    have 
•Ider   aoplicatioa    thaa   the  TEG-F   aethod 
V  Author  ^ 


AD-411    169  Div.      J, 

(TISTM/REB)    OTS  price   $3.60 


IS 


Dyaatech   Corp..    Caabridge.    Mass 
STUDY    OF    OXIDES    FOR    02-N2   SEPARATION. 

Coatract    AF33   657   10797 

Daelassified    report 


Division  4  -  CHEIOSTRY 

0*i«rirt*rai      (*Oxyt«B,    S*M'^>tl*>)  •    (*Nitrof«a, 
S«rar«tl*a),    (•Oxldat,    NlgH   tcaparatar*  r«- 
••arcb).    Partlelaa,    Caatiagt,    Cokalt   coapoaatfs, 
■•actlaa   klaatict,    Barylllaa  eoapoaadt,    Pras- 
aara,    Fractara   (■achaalca),    licroaaa  Ijrilt. 
■ierostraetara. 
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(Aathar) 
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A0-i1t   229  Dlv.      ^.16 

(TISTB/AAI)    OTS   prlca   $2.60 

ITT  Raaaareh   last.,    Chlcaga.    111. 

DKVELOPHENT    OF    AN    ORALLY    EFFECTIVE    INSECT 

IIPELLENT. 

Qaartarly  pragrass  rapt.  1  ■ay-31  Jaly  63. 

31  Jaly  63,  19p.  lapt.  aa.  IITRI  C222  5 

Caatraet  DAi9  193*d2281 

Oaalasslflad  rapart 

Oaseriptarst   (*Iasact  rapallaats.  Effactlva- 
aass).  ("Orgaalc  coapoaads.  Syathasls). 
Callcidaa.  fasts,  Orgaaic  altrogaa  coapoaads, 
■oath. 


AD-411  400      01 V.   i,  U 
(TISTI/AM)  OTS  prlca  $10.50 


Data  was  gathered  fraa  those  argaa 
Narth  Aaaricaa  Caatlaaat  which  bar 
safflciaat  ail  aaalysas  ta  provide 
slgaifleaat  lafaraatlaa.  Bat  coat 
labrleatlag  oil  for  Cartlss  Bright 
plstoa  aaglaas  Is  coapared  to  eagl 
A  sarvay  af  aathods  for  the  detera 
aetal  caataat  1*  glvea.  Several  p 
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af  the  affect  of  saall  aetal  parti 
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aetal  caaeeBtratleBS  of  the  order 
per  ailliea  will  ba  detectable.   ( 
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AO-411  490     Oiv.   i,  2$ 
(TISTH/TCG)  OTS  prlea  |2.60 

Naval  Ordaaace  Lab.,  Coroaa,  Calif. 

PREPARATION  OF  THE  SYNTHETIC  STRONTIUM  ISOMORPH 

OF  COLEMANITE  AND  OTHER  RELATED  STRONTIUM  BORATE 

HYDRATES, 

by  C.  R.  ParkarsoB.  1  Juae  63.  27p. 

NOLC  585  Uaclasslfied  report 

Oescriptorst   (*StroBtlua  coapounds,  Syathesla 
(Chealstry)) ,  (*Calcliia  coapoaads,  Syathesls 
(Chealstry)),  (•Borates,  Syathesls,  (Cheals- 
try)), (•Hydrates,  Syathesls  (Chealstry)), 
Chealcal  reactleas.  Aaaoaiaa  coapoaads. 
Nitrates,  lodates,  Sodiua  coapoaads.  Oxides, 
Ferroelectric  aaterials.  X-ray  diffractioa 
aaalysis,  Chealcal  aaalysis. 

The  chealstry  of  the  stroatlaa  borates  has  beoa 
stadiad,  aad  a  aew  ferroelectric  stroatiiia  borate 
hydrate  (2SrO. 3B203.5H20)  has  baea  syatbesised. 
This  coapoaad  is  the  stroatiua  iseaorph  of  cele- 
aaaite  (2CaO.3B203.5H20).   The  followiag  series 
of  reactloas  were  iavestigatedt   (1)  reactioas  af 
borax  aad  stroatlaa  iedate,  (2)  aiscellaaeous 
eoBversioa  reactloas  ia  borax  aad  boric  acid 
solatioa,  (3)  reactloas  of  aaaoaiaa  peataborate 
aad  stroatlaa  aitrate,  aad  (4)  reactions  of 
aaaoaiaa  peataborate  aad  stroatlaa  iodate.   Five 
coapoaads  produced  by  the  above  reactioas  werai 
coapoaad  I  (2SrO.3B203.5H20),  coapoaad  II  (SrO. 
1205.0. 5H20),  coapoaad  III  (SrO.3B203.4H20) , 
coapoaad  IV  (SrO. 3B203.4H20) ,  coapoaad  V  (SrO. 
B203.4H20).   Coapoaad  VI  (SrO.  B203.4H20)  was 
prepared  by  other  aetkods.   Cowpound  III  it 
diaorphoas  with  coapoaad  IV;  coapoaad  V  is 
diaorphoas  with  coapoaad  VI.   (Aathor) 


AO-411  557     Div.   4,  25 
(TISTH/REB)  OTS  price  $14.00 

Clareadoa  Lab..  U.  af  Oxford  (6t.  Brit.). 

PROPERTIES  OP  RARE  EARTH  AND  TRANSITION  GROUP 

IONS. 

by  B.  Bleaaey.  4  Apr  63,  206p. 

Coatract  Ar6l  052  125 

AFRCL  63  192 

Uaclasslfied  report 

Descriptors!   (*Rare  earth  caapaaadi,  leas), 
('Traasitiaa  eleaeats.  leas),  Naclear  aagaetlc 
resaaaace.  Paraaagaetic  resoaaace,  Hagaetic 
aateriali,  Magaetic  properties.  Crystal  lattice 
defects.  Crystals,  Specific  heat.  Garaet, 
Siagle  crystals,  Syathetic  stoaet.  Crystal 
growth,  Halides. 


AD-411  561     Div.   4  25 
(TISTM/TCG)  OTS  price  $1.25 

Moaiaato  Research  Corp.,  Daytoa.  Ohio. 

SPARK  SOURCE  MASS  SPECTROMETRY  OF  ORGANIC 

COMPOUNDS. 

Fiaal  rept . .  Sep  6l-Mar  63. 

by  F.  Neil  Hodgsoa.  Michel  Desjardlas,  aad 

■illiaa  L.  Baaa.   Jaae  63.  37p. 

Coatract  AF33  6l6  8465.  ProJ .  7367,  Task  736702 

ASD  TOR63  383  Uaclasslfied  report 

la  cooperatlaa  with  Claelaaati  U.,  Ohio.  Coatract 

AF33  616  7450. 

Descriptors!   ('Orgaaic  coapoaads.  Mass 
spectraa).  ("leaisat iaa.  Sparks).  Orgaaic 
phosphoras  coapoaads,  Orgaaic  salfar  coapoaads. 
Aroaatic  cowpoands.  Hecterocyclic  coapoaads. 
Graphite,  Carboa,  Steraids.  Molecalar  stractare, 
Mass  spectroscopy,  Metalorgaaic  coapoaads. 
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5.   COMMUNICATK)NS 


AO-410  494     OIv.   5,  1,  11 
(TISTA/GBC)   OTS  price  $7.60 

MITRE  Corp.,  Bedford,  Mass. 

MOBILE  CONTKOL  CENTERS,  THE  ADAPTABILIT1 

SeSkJe"""  '^""'"  *'°  "^StIJc  G5J3-tD 

bj  Gay  B.  Paaero.   14  Nov  61 ,  33p.  Rept. 

Coatract  AF33  600  39852,  Proj.  6OO 

ESD  TDH63  392  Uaclasslfied  rep 

DescrlDtors:  (•Coaaaad  aad  coatrol  sy 
Mobile).  Groaad  effect  aachlaes,  Araor 

Si!?'.^"^"!!'****''''  "^"t.  Theraal  ra 
Rhdiatloa  effects.  Radioactive  falloat 
lary  reqaireaeats.  Pressare.  Stabllitr 
eaverablllty.  P.yloads,  Melght,  CeaflJ 
Naclear  explosions. 

A  carsory  U«k  has  beea  takea  at  groaad 
■achlaes  aad  groaad  vehicle  developaeat 
d-etloa.   The  parpose  of  this  look  was  t 
preseatly  developed  aalts  caald  be  adapt 
Bse  as  aeblle  control  ceaters.   At  the  s 
itaadjrd  weapaas  effects  data  have  beea 
lated  aad  checked  out  as  to  what  they  ae 
vehicle  characteristics  and  to  Control  C 
criteria.   (Aathor) 
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AO-411    209  Div.      5 

(TISTP/FEM)      OTS    price    $1.10 

Forelga   Tech.    Div.,    Air   Force    Systews 

!ri2ii"!'"*'""  **'  ^'f"  B«".  Ohio 

METHOD  OF  DECODING  ST-35  CODE   NO   2 

ANOTHER  FIVE-UNIT  CODE. 

by  A   s.  Sharayev.  R.  S.  Braiheaas  aad 

■artiaes.   17  Jaae  63,  4p. 

no  TT63  498  Uacla.flfled  r.p^iji 

Descriptor.!   CCodlag,  Telephoae  eqaijlent). 
(•■elays,  Telephoae  coaaaaicat  ioa  sysi«s) 
Switchalg  circalts,  Naabers,  Dlitrlbatais 


AO-411  547     Olv.   5,  t 
(TISTE/JBM)  OTS  price  $5.60 

Boeiag  Co. .  Seattle,  Hash. 

QUALIFICATION  TEST  REPORT  POR  MODEL  SPEC 

S-1 33-1 21-3-1-8.  AND  QUALIFICATION  SUPPLEMENT 
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COMMUNICATIONS  -  Division  5 
DETECTDN  -  Division  6 

CONSOLE*  ""  ^"'  ^°"""NICATIONS-LAUNCH  CONTROL 

02  6348'2^""'  ^^  ""  "•  ^^^-    "••^"■"t  »o- 
Contract  AFO4  647  289 

Uaclasslfied  report 

Descriptors!   ("Test  sets.  Coaaaaicat ion  sy,- 
teas CCoaaunication  systeas.  Test  sets), 
Specifications.  Ground  support  equipaent 
Checkout  equipaent.  Test  aethods,  Maintain- 
ability. Fungusproofiag.  Ralafall,  Tests 
Acceleratioa.  Environaental  tests.  Huaidity. 
Vibr.Uon"'"'^'  ^'"*"'  "»'»»•■"•  Teaperalire. 

Resalts  are  given  for  the  qaal if icat ioa  testing 
of  the  test  set.  Coaaunicat ions  -  Laaach  Control 
Console.  AN/GSM-58.   (Author)  ^^mroi 


6.    DETECTION 


AD-410   167 
(TISTP/JEA) 


Olv.   6.  2 
OTS  price  $2.60 


IS 


MITRE  Corp..    Bedford.    Mass 

A    STEREOGRAPHIC    CO-ORDINATE    SYSTEM    FOR    THE    l!TTl  T 

ZATION    OF   DATA    FROM    SEVERAL    RADARS  '-^' 

Mar    59,    21p.    SR2 

Coatract    AF33   600   37882 

ESD   TDR63   387  Unclassified    report 

!vs'tl«  )•'?!./ *"•"'"   '"'"'•••    0-ta    processing 
J^rrT!^    (•S^-f'O'coplc   projectors.    Radar 
trackiag].    Stereoscopic   aap   plotters.    Traas- 

Eartk   aodels.    Errors.    Matheaatlcal    aodela. 
Geodesies. 

IIa*cklii\';l*!'  "  *"'«'-'ioa  froa  aever.l  radar. 
5u^  r™  "^  '!'«•*  «••«"•*'••  that  tke  data  of 
slaat    raage,    aziaath.    aad   height   as   reported   by 

a    c.«o'i°»";    '!"'?  "'    '"•   ""-  "•   '•'"•rced'to 
tho«    tJ.t      ?i'/f   "-"^*"»««-      Experle.ee  ha. 
fill     \  •  "•*■   •'*   •>•*»    processed    la   the 

ill\li   "■•"■"•"l"   co-ordiaates.      Therefore,    it 
becoaes    necessary   to   deteraiae  a    aethod   of   p^o-     . 
Jectlag   the   sarface  area   of   the   earth    covered   by 

r!!.    !   V    •'•'•■  ""'   '    P^'-   co"t.iaiag   a    set    of 
rectaagui.r   co-ordlaates    ia   order   that   "he   po.i- 
tloB,    of.    aad   data    fro.   each    radar    aay   aU    b" 

The   problea   has    been    separated   into    two   aspects 
coaverslon   aad    iransforaatioa.    not   only   for   coH: 
ven   ence    in   aaalysis    bat   alao   because   traasfor- 
aatloa    is   a    separate   problea   unto    itself,    arlslna 
When    it    is   aacessary   to   coaauBicate   the   position 

!i. ?.!"•?!    '"   •"•   "y""  "'   •■•«•"«    to   ■"Other 
hIJJ      :  !   ***'   sspects   of   the   problea  aay   be 

defined   a,    followa:      (a)   Conversion   of    the  data    of 
ci'-rnf!.'?*'    !'*■■*"•    •■«•    •'•i«''t    to    rectangular 

fl   a.      (b)    Traasforaatloa   of   the   rectaagalar   co-or- 
d    Bates   of  a    target    ia   one   plane    into    the   rectaaa- 
alar   co-ordiaates    ia   another   pl.ae.      Th   e   saae 
!tt5?«   1     projection   a.st    b*  applied    to  all    radars 
within   a    systea.    both    for   conversion   and    traasfor- 
■•tioa.      Aa    exchaage  of    inferaatioa   betweea   sys- 
teas    eaployiag   dlfferiag   aethods   of   projectloa    la 
possible,    bat   extraaaly    ceapllcated.      (Aath«r) 


,   Division  6  -  DETECTX)N 


AD-ilO  176 
(tlSTr/RLC) 


Dl*.   6.  2 

OTS  priet  $1.60 


Any  Clcetroaici  R«i*arch  •■<!  Otvclopacat  Agcacy, 
Fort  MoaaoMth.  N.  J. 

STUDIES  OF  METEOROLOGICAL  TECHNIQUES  FOR  SOUND- 
RANGING.   PART  I. 

by  Rayaoad  Ballucci.   Jaat  63,  15p. 
AELRDL  TR2367  Uaclassifiad  report 

Ottcriptorst   (•Souad  raagiag,  Data),  ("lieteor- 
•l*ty.  Corrcctioai).  (•Target  acquisitioa, 
Irrcrs),  T«tt>,  Artillery  fir*.  Miad,  Experi- 
■•■tal  data.  Tablet.  Ataospberic  teaperatar*. 
Tlae. 


la  Octeber  1961,  a  scr 
seaad-raagiag  aeasarea' 
Oklabeaa.  te  provide  s 
aeteorological  coaditi 
fall  seaioa.  The  ataa 
aeteorologicel  correct 
data,  at  eaployed  by  t 
Krrert  ia  target  locat 
tioa  of  tbe  Arti llery 
egical  data  at  tbe  tia 
pared  tot  ( 1 )  Errori 
tOBBd-raagiag  data  tba 
■eteerology;  (2)  Err 
tbe  Artillery  techaiqa 
data  betaeea  oae-balf 
reaalti  iadicated  tbat 
la  target  locatioa  aat 
Artillery  tecbaiqoe  fo 
te  tbe  firiag  data  aad 
for  applyiag  aeteorelo 
raaglag  data  gave  poti 
■paiad  targett,  bat  va 
■iad  targett.   (Aatbor 


iet  of  aeteorolog 
eatt  Mere  aade  at 
oaad-raagiag  data 
oat  prevailiag  du 
dard  aethod  of  ap 
ioat  to  the  louad 
he  Arti  1  lory,  aai 
ioa  obtaiaed  by  t 
tecbaiqae,  ytiag 
e  of  detoaatioa 

ia  target  locati 
t  aero  aot  eorrec 
era  ia  target  loc 
0  aaiag  aeteorolo 
aad  oae  hoar  old. 

a  tlgaificaat  ia 

obtaiaed  by  appl 
r  loaad-raagiag  c 

that  the  Arti  He 
gical  correctioat 
tive  iaproveaenti 
riable  retaltt  fe 
) 


ical  aad 

Fort  Sill 

uader 
riag  the 
plyiag 
-raagiag 

ttadied. 
he  applica- 
aet eoro 1- 
were  coa- 
oa  aiiag 
ted  for 
atioa  ia 
gical 
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proveaeat 
yiag  the 
orrect ioat 
ry  aethod 
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for  the 
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AD-i10  305     DlT.   6.  5,  8 
(TISTP/JEA)  OTS  price  |1 . 60 

■aval  ■iatila  Ceatar,  Poiat  Maga.  Calif. 

PROCEDURE  FOR  INSTALLING  AN/USO-HA  TRANSPONDER 

SET  IN  KOA-i  TARGET, 

by  «.  L.  TiBBoat.   18  Jaly  63.  13p. 

NIC  ■!•«.  Pab.  ae.  NK  aP63  6 

Daelatiified  report 

Detcriptorat   ("Traatpeadart,  Piriag  error 
iadlcatert),  (*Piriag  error  iadicatora, 
Traatpeadert) ,  Tolaaetariag  aateaaat.  Target 
droaat.  ■oaitori,  Teleaatar  ayataaa,  Ooppler 
tyttea.  laatallatioa. 

Tbe  AN/USQ-11A  Traaipoader  Sat  aad  Itt  receiviag 
aad  traataittiag  aateaaat  caa  be  iattalled  oa 
KDA-i  target  aircraft  ahea  aiit-diitaace  iafor- 
■atioa  it  reqairad.   Special  aoaatiag  bracketi 
are  aade  to  attach  the  traatpoader  aet  to  the 
KOA-4  aacelle  trey.   The  aoaated  traatpoader  tet 
it  eoaaectad  to  a  aoarcj^  of  28  voltt  DC.   The 
KDA-i  eaglaa  air  ialet  it  aadifled  to  that  the 
receiviag  aatoaaa  caa  be  aeaBted  oa  it.   The 
traataittiag  aataaaa  it  aoaated  oa  the  igaitor 
aeeeta  dear.   Cablea  froa  tbe  aateaaat  are 
eeaaectad  te  tbe  proper  plagt  oa  the  AN/0SQ-11A 
Traatpoader  Sat.   If  called  for  by  the  over-all 
KDA-i  oeafigaratiaa,  a  eoapeatatioa  for  the 
ebaage  ia  tbe  eeater  of  gravity  it  thea  aade. 
(Aatbor) 


A0-i10  320     Div.   6.  30 
(TISTE/JNS)   OTS  price  11.60 

Aray  Electroaict  Retearch  aad  Developaeat 
Activity.  Nhite  Saadi  Mittile  Raage.  N.  Hex. 
INTERPRETING  THE  I  RIG  STANDARDS  FOR  PAN/FH 


TELEHETRY, 

by  Robert  C.  Barto.  lay  63,  Up. 

ProJ.  1G2  5020602^1 
AEROA  Rept.  ao.  23 

Unclatt i f led  report 

Detcriptort:   (•Teleaetor  sytteat.  Standnrdt), 
(•Pulte  aodulation,  Teleaeier  lytteat).  Fre- 
qaeacy  aodulation,  Saapleri,  Stability. 
Synchroniiation  (Electroaict),  Baadpatt 
filtert. 
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(Author) 


AD-410  $88     Div.   6.  22 
(TISTP/AM)  OTS  price  $7.60 

Aray  Engineer  Research  aad  Developaeat  Labs., 

Fort  Belvoir,  Va. 

REFLECTANCE  CURVES  OF  SOILS,  ROCKS.  VEGETATION. 

AND  PAVEMENT. 

by  Doaald  G.  Orr,  Stephea  E.  Owornik  aad 

Leoaard  H.  Yonag.   22  Apr  63,  6ip. 

AERDL  RR  17^6  RR       Uaclassifiad  report 

Descriptors:   (•Reflect ioa,  Miaefields).  (•Lead 
aiaes,  Detectioa),  (•Miaefields,  Reflectioa), 
Spectra  (Visible  aad  ultraviolet).  Rock 
(Geology),  Soils.  Spectrophotoaeters ,  Data. 
Instruaeatatioa.  Optical  iastraaeats.  Optical 
properties,  Paveaents,  Pleats  (Botany), 
Grasses,  Tables,  Mine  detectors. 

A  coapilatioa  of  rock,  soil,  paveaeat,  aad 
vegetatioa  reflectaace  data  collected  ia  the 
field  uader  aadistarbed,  aataral  coaditioas  it 
reported.   Data  were  collected  with  a  portable 
reflectaace  spectrophotoaeter ,  seasitive  betweea 
250  aad  2,000  ai 1 liaicroas.   No  atteapt  is  aade 
to  evaluate  or  draw  coaclasioas  froa  the  data. 
(Author) 


ADn^lO  979 
(TISTE/JMS) 


Div.   6.  30.  8 
OTS  price  $3.60 


Gaargia  laat.  of  Tech.,  lagineerlag  Rxperiaeat 

Statioa,  Atlaata. 

NKW  TECHNIQUE  FOR  HICROMAVE  RADIOHETRY, 

by  M.  H.  Leag  aad  J.  C.  Buttorwerth.  3  May  63, 

3ip.  TR^ 

Caatract  NoBr99107.  ProJ.  A390 

Onclattified  report 

Detcriptorat   (•Radioaetert ,  Hllllaeter  aavet), 
(•Detectert.  Hilliaeter  aavet).  (•Radiatioa 
aeatureaeat  tytteat.  Milliaeter  aavet).  Audio 
aaplifiert,  Vacuua  apparatut.  Seatitivity. 
Rxtreaely  high  frequency.  Power  aetert.  Radio- 
freqaeacy  power.  Modulation,  Radio  i Bterf ereace. 
High  patt  filtert,  Microwave  equipaeat,  Cryttal 
detectert,  Mavegnidei. 

Aa  iaterfereace  aodulatioa  techaique  for  alcro- 
■•ve  radioaetry  it  coatidered  for  the  developaeat 
af  a  radieaeter  fer  taaiag  over  a  wide  raage  of 
freqaeaciet,  a  radioaetric  device  fer  deteraiaiag 


16 


lllal^lVV"   ••"«}ti'*ty   of    detect. 
raage   of   freqaeaciet.    aad   a   aeaat    f 


•rt    4ver   a  wide 
or    4«teraiBiBg 


DETECTDN  -  Division  6 


a   fuactioa 
Require 
li^ique   it 


..Si";..:  j:."ji:.'  ;:::r.:';':.;:J-.'i:;.;.. 
::;:i:f:itJ/;::i:;:^:f  •.-.'..::.•'• " 

■•vlag  kaowa  teaperature  waa  uted  at  tl 

•f  aieroaavet  for  deteraiaiag  the  teati 


./  .......r. .. .  ,...;:„.; ;..,::."  :'u;[.„) 


AO-^11    Ul 
(TISTA/GtC) 


Div.      6.    26 
OTS    price   $6.60 


Sperry   Gyretcope    Co.,    Great    Neck      N      Y 

Uaelattified   re 


e   toarce 
tivity 


p»rt 


aiGHT 


'tM!c?li*;!t.'  'i-*"*'  *■  P-rallel  aay  be  con- 
ttructed  without  accurate  point  to  point  coa.*.-- 

?b'„t?'  '•;•  "  "'*'^-  ««"traintf  on  theSn: 
tributioB  of  connectivity  aaono  eleaent.  l!  th! 
network  are  tatitfied.   The  rejor   "tj«se.  5b 

dlt'e'c't?::.*.' ' r"""'  •ppr«.ch^owa;d .":;.J" 
!«!bli  »f  /!**  consider,  in  particular  netiorki 

rji  t?  pj^rff^:-::?--- {-:-:-;;.^_.Mi. 

P.rt  ..Kindt  of  Interaction  ia  SeJ.  ;f  Jt.J"?. 
Liaear  Ele.entt..  treatt  di.crete  .e?work"   j! 

interaction  phenoaena  within  a  network  and  actio. 

iJtJlo^ni   */""*"  '*'"^   «""•!  conditlont 
Thl^h  ^^*^  interaction  tytteat  are  equivaleat 
The  third  part  ..Siaulatioa  of  Interactioa  F-ie 
tioBt  on  PACE  Analog  Co.puter..  it  coSci^eJSilb 
the  tiaulation  of  toae  action  and  in"""!!,   " 
Pheaoaeaa  on  an  analog  co.puter.  (Author) 


ilreaie 

r»Bic 

fialttra- 


Detcriptort:   (•Reentry  vehielet.  Ele 
c.uateraeatBret  ,  (-Nete  ceaet.  Elect 
c.-.teraeaturet).  Retearch  pr.ira.  ^d 
tioa.  Featibillty  ttadiet.  Flijbt  tetiiao 
■ell.bility.  Ouanty  c.Bt;el.  2et,«  {'!; 

s":  m;.uii:"i**f  («^««»"-ic.)'ciJ:;i\t, 

Mat     to«i!":.""*f •■■•"'*    »••»•.    itecarel 
■•■t.    laaageaeat   eagiaeeriag.    Accepta) jllty. 

II!-**"'*'****'    •'    **•   Pe-iibllity  FllghJ  Tett 
fatrrrJIt   *•  V^'"''   «P"«—t.l    data    di   cer- 
ellahltT!      I''  P*-o-*"   "d   .aviraaaeBttU   "d    to 
ettabliah.    by  a    teriet   of   flight    tettt      th. 

-•"iJiJiiiV'  tTI'^".'  •'CM  -ieit;;';efir;iet 

11^^!   ,h!   J'^'v   y**'    ^"d-et  Ataaraaee    PlRa   eat- 
iitta.      f.s"?*"?"""   •"•   «•"'•!•    t.   be   Sted    i, 

Im   til   m   V,    **••"•   •'   probability  of   tLecett 
i«   the   flight    tettt.      Maay   ef    the    pheaoaraa    to 
be    e.ce.Btered    ia   flight   are    iapot.lble   to 
duplicate    ia    the    laboratory,    aad   are   . object    to 
obtervatiea    oaly    i.    the   Flliht   Tettt        Tltt    ol!. 
covert    thate    tecb.iquet    tha?  caa    be    ipplfj^    fl    ' 
iltll!        "    '*•"    •'    l-b«rat.ry   iavettigjtloat 

.:d"?:;tnA";t:;r")'  '•'»"«"'•-.  o-nMcati:;. 


*0-^11  300     Div.   6 
(TISTP/JP)  OTS  price  $2.50 


of  MichigaB. 


AD-^11  ^73      oit        6   ?«;   a 
(TISTP/JEA)  OTS  pri;e  U.U'    * 

ia't'iJbit  •'''=*•■" '-^«''-.  "• 

b;*'r''B°^i;nI"!'  ^  *=°"'''-"  spatial  filtering 

Ceatract  AF33  6l6  8^33  and  DA36  039SC78801 
unclassified  report 

Descriptors:   COptical  filters.  Detectioa) 
(•Coaauaications  theory   Ootlc.    n-f?   .  '' 

foras.  Backgrou.d.  Statlttic!!  fuJctun.! 


o;s"c%"jir2;N?jo;2j:"*''"  '^ ''''''''"' 

Final  rept.  Mar  59^Dec  61. 

by  Alfred  Inselberg,  Heint  von  Foertter 

»eh  aad  Shih-aei  Cheag.  May  63.  106p 

»MHL  TDR63  *0  Uaelattified  repor 

Jtft.'lt^yite"::"^  ''"""•  '""  '""*- 

Detcriptorti   (•Detectort,  Detiga).  (•pilter. 
recogBitioa.  Mathe.atical  analytit)   (•»£!,! 

futttttat   "'•  °''"""'  (-tb  —  tict) 


Sytteat  capable  of  Ideatlfyiag  objectt  aa, 

be  to  detect  the  propertie.  ( i.ittitn"^ 

•bjectt  pettett.   It  it  shown  that  propetil* 

t«ctiBg  aytteat  contitting  of  networkt  of^ 
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AD-411  498       oiv.   6.  30.  8 
(TISTE/CAM)  OTS  price  $19.75 

General  Electric  Co..  Syracuae  N   Y 
COMPUTER  AIDED  DETECTION  SYSTEM  FOR  AN/SOS  yf, 

XN-2   SONAR.   VOLUME  III.  SrCUI?  DESChJp'^iJnS 
lateria  engineering  rept.  -»-n*rixuiia. 

3  June  63,  329p. 
Contract  N0bsr77625         ^. 

Uaclassified  report 

Descriptors:   (•Sonar,  Coaputers).  (•Coaputer, 
Sonar),  Circuit,.  Coaputer  logic   ■rltjdit"' 
graa,.  Electroalc  equipaeat  ' 


Division  7  -  ELECTRICAL  EQUIPMENT 


A>-i11  537    01 V.   6.  8 
(TISTP/JEA)  OTS  price  $2.60 

NITRE  Corp.,  Bedford.  Mas*. 

A  LINEAR  FN  1000:1  PULSE  COMPRESSION  SYSTEM, 

by  R.  H.  JocobHt.  Jaly  63.  21p.  TM3529 

Cootraet  AFt9  624  2390.  ProJ.  750 

eSO  TM63  237         Oaclasslfied  report 

Descrlptorti   (*P«lie  coaprestion,  Radar  lig- 
■•1»),  (*Ra4ar  sigaali.  FraqaeBcy  aodulatloa). 
■•▼ofora  geaaratori.  Space  larTelllaace  s/tteat. 
Networks,  Delay  liaes.  Chaaael  teleetora.  Lia- 
ear  syiteaa.  Filters  (Eleetroaagaetic  wave*). 
■•T*  traasaidioa,  Theory. 


A  llaear- 
aa  a  liae 
The  traaa 
la  shape, 
daratioa 
aatched-f 
la  shape 
daratioa 
■■11.   Th 
Ible  with 
The  syste 
^■arta  de 
Hag  oae- 
arraaged 
eae  dlspe 
brief  dls 
praliaiaa 
a  sect  lea 
la  the  CO 
elated  eq 


FN  palse  coap 
ar  tiae-iaTar 
aitted  wavefo 

has  a  baadwi 
ef  oae  aillis 
liter  receive 
(before  side- 
of  aboat  two 
e  paraaeters 

loag-palse  s 
a  eoataias  bo 
lay  liaes.  T 
teath  of  the 
la  the  fora  o 
rsive  aetwork 
eassioa  of  th 
ry  experiaeat 

oa  the  pract 
astractloa  of 
alpaeat  are  p 


ressioa  systea.  sy 
laat  filter,  is  de 
ra  is  roaghly  rect 
dth  of  1  ac.  aad  h 
ecoad;  the  eatpat 
r  is  eeasequently 
lobe  redactioa)  aa 
aicrosecoads  froa 
are  thas  directly 
pace  sarTeillaace 
th  allpass  aetwork 
ea  chaaaels,  each 
oatpat  wavefora  ar 
f  a  tapped  delay  1 

coaaected  to  each 
e  theory  of  the  sy 
al  beach-test  rasa 
leal  probleas  eaco 

the  filter  aad  it 
reseated.   (Aathor 


athesiaed 
scribed, 
aaflalar 
as  a 
of  the 
(sia  x)/x 
d  has  a 
aall  to 
coapat- 
radars. 
s  aad 
coatrol- 
e 

iae  with 
tap.   A 
stea.  the 
Its,  aad 
aatered 
s  asso- 
) 


AD-411  6U 
(TISTP/JIA) 


Div.   6.  8 
OTS  price  #6.60 


■AND  Corp..  Saata  Moaica,  Calif. 

COWLBTBLX  COHERENT  SEQUENTIAL  DETECTION  NITH 

APPLICATION  TO  SEARCH  RADAR. 

by  ■llliaa  B.  Keadall.  Jaly  63.  56p.  Ra3737PR 

Caatraet  Ar49  638  70C|. 

Oaclassifled  report 

Descriptors:   (•Search  radar.  Reliability), 
(aSlfaal-to-Bolae  ratio,  Deteetioa),  (aRadar 
slgaals,  Deteetioa).  Seqaeaees,  Probability, 
Radar  palses,  Naaerieal  aaalysis.  Statistical 
faactioas,  Resolatiea,  Radar  receivers.  Radar 
raf leetloas. 

This  stady  provides  the  first  accarate  results 
for  seqaeatlal  deteetioa  at  high  iaput  sigaal- 
to-aolse  ratios,  which  is  the  area  ia  which 
seqaeatial  deteetioa  search  radars  are  aost 
efficleat.   The  resalts  are  asefal  ia  evaluatlag 
seqaeatial  deteetioa  systeas,  the  use  of  which 
peraits  search  radars  to  operate  with  less 
average  power  withoat  loss  of  perforaaaee.  Thas, 
the  stady  sheald  be  of  iaterest  to  those  coa- 
ceraed  with  the  desiga  or  evalaatioa  of  search 
radar  systeas.   (Aathor) 


7.    ELECTRICAL  EQUIPMENT 


AD-^10  01S     Div.   7,  U 
(TISTa/BMV)  OTS  price  $1.10 

Air  Parte  Caabridge  Reaeareh  Labs.,  Bedford,  Mass. 
tPOXY  VACUUM  SEAL  FOR  IXTKUO'JCTXON  OF  LEA9S  IMTO 


CKYOGfi.NlC  EQUIPMENT, 

by  Herbert  C.  Lipioa  aad  Lloael  0.  Bouthi lletta. 

Mar  63.  4p. 

ProJ.  ^608 

AFCRL  63  78  Uaclassified  report 

Descriptors:   ('Vacaaa  seals.  Plastic  seals), 
(•Plastic  seals,  Vacaaa  seals),  Cryegeaics, 
Electric  wire.  Theraooouples,  Electrical 
equipaeat,  Epoxy  plastics. 

A  vacuaa-tig'it  replaceable  seal  for  the-  iatro- 
daction  of  theraocoup-le  or  electrical  leads  iato 
cryogiaic  equipment  is  datcribed.   This  seal  which 
produces  ao  th^raal  eaf's  at  the  Juactions  is 
easily  constracted  froa  coaaercially  available 
parts  with  epoxy  ceaent.  (Author) 


AD-410  131 
(TISTM/AMS) 


Div.   7 
OTS  price  $1.60 


Tactical  Air  Ceaaaad,  Laagley  Air  Force  Base.  Va. 
OPERATIONAL  TEST  AND  EVALUATION  SILVER-ZINC  BAT- 
TERY CELL  REPLACEMENT. 

coap.  by  Ralph  J.  GiUis.  Howard  E.  Casey, 
Robert  C.  Triable.  Robert  C.  Alloa  aad  Clifford 
J.  Hhithaa.  Jr.  Jaae  63.  I5p. 
TAC  TR61  73 

Uaclasaified  report 

Descriptors:   ("Batteries  &  coapoaeats.  Maia- 
taiaability).  Life  expectaacy.  Feasibility 
stadias.  Oparatioa,  Processiag.  Reliability. 
Sabstitates,  Tests.  Silver.  Ziac.  Maiateaaaca. 
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batiag  fee 
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re- 
eveloped 
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eaaace 
nael 
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AD-i10  257      Div.   7,  8,  20 
(TISTE/OHD)  OTS  price  $2.60 

Ualea  Carbide  Corp.,  Paraa,  Ohio. 
KRYPTON  FILLED  THERMIONIC  CONVERTER. 
Qaarterly  techaical  progress  rept.  ao.  2,  1  Apr- 
30  Jaae  63, 

by  R.  Foraaa.   Jaly  63,  19p. 

Coatract  AF33  657  10131,  ProJ.  8173,  Task  817305 

Uaclassified  report 

Descriptors:   (•Theraioaic  ceaverters.  Diodes;, 
(•Naelear  power  pleats.  Diodes).  Argoa, 
Kryptoa,  Separatioa,  Pressure,  Electric  power 
productioa. 

Resqarch  work  oa  irradiated  iaert  gas  theraioaic 
diodes  is  preseated.   Tubes  coataialag  both  argoa 
aad  krypton  gases  have  beea  tested  ia  the  radia- 
tioa  field  of  a  3  aegawatt  swiaaing  pool  type  re- 
actor.  The  pressare  of  the  gas  was  varied  ia 
•rder  to  deteraiae  optiaaa  coaditloas  for  opera- 
tiea.   The  results  of  these  aeasureaeats  are 
described  aad  evaluated.   Differeaces  have  also 
been  observed  oa  Irradiated  diodes  haviag  the 


!!!!  •"  '?"  P"»»»'*  but  dlffereat  cithode- 

Ji!«?  "•'■*"*«  ««1—  caa  be  Jsed  ad 
theraioaic  geaerator.   (Aathor) 


AD-410  532     Div.   7 
(TISTM/BRM)   OTS  prlaa  $7.00 

Geaeral  Electric  Co.,  PhlladolBhia  pJj 
?J?L"°?frL-^;:Sc'!AM""*"  «"ATE%REST.!Hl  (HOPE) 
Fiaal  rapt.,  Juaa-Oet  62. 

SsTTLni*^^?  '"  '''''    '"J-  '''''    ^'Hk  «^^303 

Oaclassifled  reUort 

Descriptors:   (•Fuel  cells,  Eaeroy  ebaverslo.^ 
(•Electrle  power  pred-ctioi,  Fa.rc^Ro  "*"^ ' 

tifl!'*.:  °f'««r'  S""*  •"iroaa.atai  cMdl- 
tioos.  Electrecheaistry,  Ef faetiveaeia  Tasti 
Perforaaaee  tests.  Design.  Coatrll "{Ileal   * 
ra.l  .y.teas,  Paaaa.tlc'.y.t.as.  StJJj;:?:! 


ed  Irra- 
aa  a.e. 


The  HOPE  prograa  was 
the  Air  Force  Aaroaa 
prograa  to  advaace  t 
■ary  hydrogea-oxygea 
foraaace  data  of  sue 
■hile  eperatlag  uade 
Phase  I  resulted  la 
■eatal  test  of  the  d 
volt  fuel  cell  subsy 
the  fuel  supply  aad 
iaeladed  the  water  r 
•ga,  fuel  eoatrols, 
•  i'sse  la  was  eoatrac 
T-^st  Vehicle.  Flight 
Backup  coaplete  with 
fuel  cell  coatroller 
(Author) 


eoacelved  iu  ea 
Btlaal  Systaas  D 
he  stata-af-the- 

fual  calls  by  o 
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r  actual  space  c 
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ted  to  provide  a 
Vahiela,  aad  Fl 
faal  cells,  fue 
s  aad  stractaral 


Tli   I960  by 
iTlliaa  as  a 
ari  of  pri- 
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siqa  devices 
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velopaent  of 
stoMs.   This 
.  fkel  taak- 
strmaeatatloa 

Developaent 
ighit  Vehicle 
1  supply. 

subpystaas. 


A0-i10  55A     Div.   7.  9 
(TISTM/AMS)  OTS  price  $1.60 

Suaaary  rept.  no.  10, 

Jy  H"ry  R.  Mengrow.  2^  May  63.  lip 

Coatract  DAi9  186AMCi5X  '* 

Uaclassified  rap 


El||CTRODES. 
TORTU- 


ci  t 


Report  OB  Fael  Calla. 


Descriptors:   (•Electrodes,  Porous  aat 
(•Poroas  aatarlals,  Electrides)   ?.?,! 


■trials), 
■faport 


AD-410   577  Div.      7 

(TISTM/BRM)    OTS   price   $^.60 

NFS''rr«nnc'fI*'*    *^"P-'    S»»"y»ala.    Call, 
ELEcmmE      ^°"  *^°""*   ''"'**^   NONAOOEo}  ; 
!;'S*T\*"*'*'!*   P"«r"»   rept.    ao.    3 

Contract   AF33   616   7957.    ProJ.    8173.    Task 


Uaclassified   report 


••I. 


|iy«ii. 


ELECTRICAL  EQUIPMENT  -  Division  7 

Descriptors:   ("Storage  batteries.  Electrodes) 

Lfn   c!Jr;  "V^f""^'  *""••   ElectrlJjt  i' 
eell).  Cathodes  (Electrolytic  cell),  Llthlaa 
S  v.r  eoapounds.  Chlorides,  Elect^Iyte. 
N  trogea  coapoands,  M.aaf aetariag  aethods 
Elaetrlcal  properties,  Orgaalc  solveats. 

liiM"*?":'""'  chloride  cell  a.i.g  ,  nonaqueoas 
electrolyte  .y.tea  1,  pre.eatly  belag  st2d?2d  2Jd 

rlltlal"   ?:""'/"'  ^'^  '•^»'  »P"  circBlt  c.M 
I«i  !  ;.i!  .r^"  *•  deteraiae  th.  a.efulness  of 
"ts  .^tJid.'«JT\'J"''*f'  "  •I'etrode  a.ter- 
o!rt;  VA   1        '  '•bricatloa  aad  asseably  of  cell 
fA-t2;r)    *■"'"•«•  •l«troIytes  are  belJg  aad" 


AD-i10  939     Div.   7,  22 
(TISTE/OHD)  OTS  price  $10.50 

MeitinghoBse  Electric  Coro   Llaa   nhi« 

Final  rept., 

by  R.  L.  Browa,  F.  H.    Flaaev   ■   ■   ri-*# 
J  L   ■.>../    T    ^,   '•■■•y.  ■•  w.  Kleffer.  aad 
J.  L.  Roof.   June  63.  36p.   Rept.  ao  Dioquhj 
Coatract  DA33  0190RD3957  "70955^ 

Uaclassified  report 

Coonij  oili  v«:t"*"«  """«.  Rectifiers, 
reat   l;..i   •  '^f^^'B*  "B»lstors,  Direct  cir- 
reat.  Speed  regalators. 

p  •  n?5e«:is-u-.--rJoS;i:r5ii-?i- 

ia'ii'u'i   S?'?   '^*""*".    •   rectifiil^r.Slb   ; 
aade   up   of   four   parallel   3-phase.    full-wave 

rlltlll    '    V'"*""*""   Pulse-iidth-aod^ated 
voltage   regulator,    and   a   rotary  spur-oear   du-^  t« 
««PPly   cooling   oil    flow.      An   elec?rU    "eaSMcv 
s...lng   governor   wa.    .elected    to   proviJ^idl"   ' 
spaed   control   of   the  vehicle   eagiSe.    (Author) 


AD-^11    15^  oi,        7 

(TISTP/JP)      OTS  price  $1.10 

;?i"i?-p:r^;;.;;';i/j:r:e"B:.^'j:rr"— • 

ULSE   «THOD  OF   EXECUTING   D??l'SioN°-J?ERATIONS. 
"DiT63   5Jl    ■**•"'•    ''   ■'""   ''•    -^P- 

Uaclassified   report 

D..crl,t.r.i      Cv.lt.,.  dl.ld.r.,   p.t,.t,) 


Division  7  -  ELECTRICAL  EQUIPB^NT 


n*  qiotltat  frva  tb«  divltioa  of  t«o  aaalog 
T*ltag«s  it  foracd  li  far*  of  a  <a«tootb  voltage 
aaylitado,  dorivod  darlag  periodic  ckargiag  the 
capacitor  aitli  voltage,  proportioaal  to  the 
divided,  aad  periodic  discharge  of  taae  by 
pallet,  folloviog  at  a  frequeacjr,  directly  pro- 
portioaal to  the  divider.   (Author) 


A0-i11  160     Oiv.   7.  8 
(TISTP/rBM)  OTS  price  |8.10 

■liaaapollt-Hoatyvoll  logalator  Co.,  Hopkiaa, 
■  iaa. 

LOI  INPUT  VOLTAei  CONVIBSION. 

Qaartorly  progroti  rept.  ao.  2,  1  Oct-30  Dee  62, 
by  Joba  T.  Liaglo.  30  Ooe  62,  1v.  Serial  ao. 
65U9 

Coatraet  OA36  0398e90808,  DA  ProJ.  3A99  09  001 

Uaclasiified  report 

Ooteriptorst   (*liagaotohydrodyaaBiei,  Clectro- 
■ochaaical  eoavorteri),  ('Traaa istora,  Cir- 
caiti) ,   Desiga,  Traatf oraers ,  Maaaf aetariag 
■ethodt,  Switebiag  cireaiti.  Electric  earroati, 
Foodbaek,  Pawtr  aaplifiars.  Rectifiers. 

Tbo  aajor  effort  «as  eoacoatratod  oa  the  traa- 
sistor  approach  aad  tbo  aagaotohydrodyaaBic 
approach.   Work  oa  the  traaiiitor  approach  «ai 
directed  toward  circait  deiiga,  traasforaor  aad 
reactor  desiga,  traasistor  paraaeter  Beasaro- 
■eats,  parts  procureaeat,  aad  breadboard  fabri- 
eatioa.   The  desiga  switches  the  traasistors 
rapidly  vltb  a  large  curreat  pulse  aad  thea  pro- 
vides eurroat  feedback  drive  proportioaal  to 
load  carreat  abich  aaiataias  traasistor  opera- 
tioa  la  the  saturatioa  regioa.   The  dc-to-dc 
■agaetobydrodyaaaic  coavarter  was  iavestigated. 
A  saaple  feasibility  device  was  dosigaed  by  a 
■ttbad  of  suecossivo  approxiaatioas.   The  desiga 
aaa  iaitially  directed  toward  a  saall  device  but 
calcalatioBS  sboaod  that  tbo  hydraulic  losses 
aero  too  large.   High  offieioacy  was  the  para- 
aaaat  desiga  criteria  aad  satisfactioa  of  this 
ro^aireaoat  resulted  ia  a  desiga  over  10  ft  ia 
diaaoter,  3  ft  thick,  aad  haviag  a  power  output 
of  73  kw.  To  approach  the  desired  75t   effi- 
cioaey  figure,  the  sixe  aust  be  very  large  aa 
iadicated  previeasly.   Therefore,  it  was  coa- 
:la4«d  that  the  dc-to-dc  aagaetohydrodyaaaie 
:oavortor  coald  ealy  be  practical  whore  largo 
foight  aad  sis*  caa  be  tolerated.   (Aatbor) 


AD-411  2^5      Div.   7 
(TISTM/REB)   OTS  price  $i.00 

lalaad  Testiag  Labs.,  Oaytoa.  Ohio. 
ALKALINE  BATTERY  EVALUATION. 

Soai-aaaaal  rept.  ao.  5.  30  Juae  60-28  Feb  63. 
by  a.  N.  Clark.  M.  6.  lagliag,  I.  F.  Luke  aad  R. 
Laaf.   Apr  63.  1*. 

Caatract  AF33  616  75'29.  ProJ.  8173.  Task  81730^ 

Uaclassifiod  report 

Ooscriptorst   (•Alkaliaa  cells,  Desiga).  Nickel. 
Cadlaa.  Silvar.  Ziac,  Failare  (Hocbaaics), 
Tests,  Spacecraft,  Power  sapplies,  Perforaaace 
tosts. 

TIlia  report  eevora  the  first  five  soai-aaaaal 
parlods  of  aa  alkallae  battery  applied  research 
aad  failare  aaalysis  prograa.   The  purpose  of  this 
prograa  is  to  establish  a  broad  base  of  battery 
test  data  for  ase  ia  the  desiga  of  the  electrical 
systaa  of  fataro  space  vehicles  aad  to  deteraiae 
the  actaal  failare  aecbaaisa  of  all  aow  battery 
aysteas  aader  varyiag  eaviroaaeata 1  aad  cycle- 
Ufa  coaditioas  so  that  iaqtrovod  space  batteries 


caa  be  developed.   Aaother  objective  is  to  de- 
teraiae teehaiques  aad/or  aaterials  to  preveat 
these  failures,  while  at  the  saae  tiae  iacrease 
the  usable  watt-hours-per-pouad  capability  aad 
cycle  life  of  the  battery.   This  prograa,  to  date, 
iacludes  the  cycle-life  perforaaace  evaluatioa 
aad  failure  aaalysis  of  the  followlag  types  of 
sealed,  secoadary.  alkaliae  cells:   Oae  type  of 
1 2-aapere-hOBr  ni ckel-cadai ua  cells,  aad  two  types 
of  20-aaper-hOHr  ai ckel-cadai ua  cells,  two  types 
of  1 5-aapere-hoHr  si Iver-cadaiaa  cells;  aad  two 
types  of  2;-aapere-hoar  silver-siac  cells. 
(Author) 


AD-ill  263 
(TISTE/JBM) 


Div.   7 
OTS  price  |17.00 


Boeiag  Co..  Seattle,  Nash. 

QUALIFICATION  TEST  REPORT  FOR  NODEL  SPECIFICATION 

S-133-111-1-10  ADN  QUALIFICATION  SUPPLBNENT  I 

THEREOF,  BATTERY  STORAGE,  LAUNCH  FACILITY, 

by  M.  H.  Bartoa.   1  Fob  63.  9ip.  D2  9959  2 

Coatraet  KtOi   6^7  289 

Uaclassifiod  report 

Descriptorst   ("Storage  batteries.  Tests), 
('Tests.  Storage  batteries),  Saad.  Electric 
lasalatioa,  Kaviroaaeatal  teats,  Fuagi ,  Raia- 
fall,  Coatalaers,   Electric  carreats.  Electric 
poteatial.  Electrical  properties,  Reslstaaee 
(Electrical),  Huaidity.  Life  expectaacy, 
■echaaieal  propertiea.  Shock  reslstaaee,  Tea- 
peratare.  Velocity,  Vlbratioa.  Specif icatioas , 
Test  eqalpaeat  (Electroaics ) ,  Test  aethods. 

The  results  are  preseated  of  electrical,  aechaai- 
cal  eaviroaaeat,  eliaatic  eavlroaaeat,  self- 
discharge  aad  capacity  assureaace  tests  coadactod  , 
OB  storage  batteries  for  laaach  facility  use  oa 
the  aiauteaaa  prograa.   (Aatbor) 


AD-i11  279     Div.   7,  8,  25 
(TISTP/VH)  OTS  price  $2.60 

Atoalea  lateraatioaal ,  Caaoga  Park,  Calif. 

CUD  CARBIDE  NUCLEAR  FUEL,  THERMIONIC  PONER, 

■OOULES. 

Quarterly   progress   rept.    ao.    1,    15   lar-IS   Jaae    63. 

Juae    63.    21p.      Rept.    ao.    AI8672 

Coatraet  AF33   657   10876.    ProJ.    8173,    Task   817305 

23 

Uaclassifiod  report 

Descriptors:   (•Theraioaic  coaverters,  Mater- 
ials), Theraioaic  eaissioa.  Electrodes,  Car- 
bides, Oxides,  Ceslua,  Vapors,  Uraaiua  coa- 
pouads,  Berylllua,  Rhenlua,  Nuclear  reactor, 
Siaulatioa,  Eaergy  coaversioa. 


The  geaeral  objective  I 
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ag  auclear 
atbor) 


A0-i11  3U     Div.   7,  ^,  25 
(TJSTP/WH)   OTS  price  •i;.60 

Lockheed  Aircraft  Corp.,  Suaayvale,  CWlif. 
NER  CATHODE-ANODE  COUPLES  USING  NONAQtJEOUS 
ELECTROLYTE.  ^ 

Quarterly  Techaical  progress  rept.  ao 
by  H.  F.  Bauaaa,  J.  E.  Chiltoa  aad  G. 
15  July  63,  ^3p. 

Coatraet  AF33  6l6  7957,  ProJ.  8173,  Tk 

Unclassified  r 


Descriptors!   (•Storage  batteries,  iflect  rolyt  ic 
cells),  (•Electrolytic  cells,  StoraOf;  bat- 
teries). Lithiua,  Silver  coapouadt.  Chlorides. 
Electrolytes.  Electrodes,  Teaperaturfr,  Auxili- 
ary power  pleats. 


ELECTRICAL  EQUIPMENT  -  Division  7 


3. 
I.  Cook. 

Isk  81730^  II 
ort 


A  lithiua-si Ivor  chloride  cell  using 
eous  electrolyte  systea  is  studied  wh 
theoretical  energy  density  values  of 
hours  per  pound  and  2.9  volts  open  ci 
voltage.  Ia  order  to  deteraiae  the  u 
of  such  a  cell  systea,  studies  of  ele 
erials,  aethods  of  fabrication  and  as 
cell  parts,  and  iaproved  electrolytes 
aade.   (Author) 


AO-^11  321 
(TISTE/CAB) 


Div.   7,  12,  25 
OTS  price  $7.60 


ROTATING. 


Dynatech  Corp.,  Caabridge,  Nass. 
PRELIMINARY  DESIGN  OF  A  SUPERCONDUCTING 
ELECTRIC  GENERATOR. 

Quarterly  progress  rept.  ao.  1,  July  ebl, 
by  E.  H.  Sibley.  E.  F.  Doyle  and  C.  J.flOberhauser . 
Jaly  63,  65p.  Rept.  ao.  ^13 

Coatraet  AF33  657  11062.  ProJ.  8128.  Task  812808 

Uaclassifiod  report 
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Descriptorst   (•Generators,  Spaceborie 
(•Superconductors,  Generators),  (•Elfle 
power  production.  Superconductors) . 
lapellers,  Electrical  properties,  Co 
tioa,  Hagaets,  Elect roaagaet s,  Heat 
Gaaaa  rays,  Cryogeaics,  Neutroas,  Ro 
Ref rigerat ioa  systeas. 
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AD-411    342  Div.      7,    25 

(TISTE/JBM)      OTS   price   »4.60 

Radio  Corp.    of  Aaerlea,    Laocaster,    Pa. 
THE    DEVELOPMENT   OF   A   THERMIONIC   CONVERIHR    MODULE 
SUITABLE    FOR    LIQUID    METAL    HEATING. 
Quarterly   techaical    rept.    ao.    6,    1   Apr-i5   Jaae    63 
by  W.    B.    Hall    aad   J.    J.    0- Grady.      Jaly   43.    38p. 
Coatraet  AF33   657  8005.    ProJ.    8173,    Taslb   817305   9 

Uaclassifiod'  repiart 

Descriptorst      (•Theraioaic    coaverters.    Modules 
(Electroaics)),    (•Modules    (Eleetroaict).    Ther- 
aioaic  coaverters),    Spaceborae,    Liquid   aetals, 
Heatiag,    Theraal    stresses.    Pipes,    Nlobiua  al- 
loys.   Electrodes.    Molybdeaua.    Tests,    ^rocesslag. 
Alaalaates,    Cesiua,    Geaerators,    Life   Isxpeet- 
aacy.   Electric   potedtlal.    Sapphires,    Electric 
iBSBlatiaa,    Maaufacturlag  aethods. 


ao 


Aa  overall  prograa  to  iaprove  the 
iacrease  the  reliability  of  therai 
coaverters  for  space  applications 
The  iaaedlate  objective  is  the  dev 
converter  design  that  can  be  used 
fora  a  theraioaic  generator  aodule 
producing  a  threevoli  output  when 
aetal.   The  basic  desiga  has  produ 
40  watts  at  approxiaately  0.2  volt 
trically  heated  uader  specified  co 
Buaber  of  alternative  arraageaents 
heat  source  tubing  were  evaluated, 
difficulties  were  experienced  with 
coluablua  alloy.   Tests  have  confi 
alualaa-sprayed  eaitter  leads  aad 
iasulatloa  are  coapatible  with  ces 
defiae  the  perforaaace  liaitations 
the  converter  are  eoatiauiag.   (Au 


perforaaace  aad 
onic  eaergy 
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the  sapphire 
iua.   Tests  to 
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AD-411  369     Div.   7 
(TISTE/OHD)  OTS  price  $2.60 

Battelle  Meaorial  last.,  Coluabus,  Ohio. 
MULTIFUELED  THERMAL-ENERGY -CONVERSION  SYSTEMS 
Quarterly  progress  rept.  ao.  3.  1  JaB-31  Mar  63 
by  H.  R.  Hazard,  G.  H.  Mhitacre,  M.  R.  Seller, 
aad  A.  B.  Tiaberlake.   1963.  18p.  Rept.  ao.  3 
Coatraet  DA36  039sc90838,  ProJ.  3A99  09  001 

Uaclassified  report 

Descriptors!   (•Theraioaic  coaverters,  Coabus- 
tioB  chaabers).  (•Theraoelectricity ,  High-tea- 
perature  research).  ("Eleetrlc  poMor  productioB 
Fuels),  Ef fectiveaess.  Lead  coapouads  ' 

Tellurides. 
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AD-411  391     Div.   7 
(TISTM/BRM)  OTS  price  18.10 

Soaotoae  Corp. ,  Elasford,  N.  Y. 

DESIGN  AND  MANUFACTURE  OF  SEALED  NICEEL-CAOMIUM 
CELLS  OF  CYLINDRICAL  DESIGN  TO  SIGNAL  CORPS 
TECHNICAL  REQUIREMENT  SCL-7504A.  JUNE  28.  I96I 
Flasl  rept.,  1  Dec  59-31  Mar  63. 
by  Fraacis  AlUegro.  31  Mar  63,  1v.  Rept.  ao.  4 
Coatraet  DA36  039se84496,  Task  3G1803  001  02 

Uaclassified  report 

Descriptors:   (•Storage  batteries,  Desiga), 
(•Batterfes  aad  eoapoaeats.  Maaufacturlag 
aethods).  Alkaliae  cells.  Cadaiaa,  Nickel. 
Electrolytes,  Potassiua  coapouads.  Lithiua 
coapouads.  Hydroxides,  Seals  (Stoppers).  Plastic 
seals.  Battery  separators.  Plastics,  Staialess 
steel.  HalocarboB  plastics,  Ceraaic  aaterials, 
Boading,  Soldoriag  alloys.  Metal  seals,  Per- 
foraaace tests. 

CoaelusioBS!   Large  sealed  alckel-cadaiua  cells 
can  be  aaaufactared  iacorporatlag  all  of  the 
advaatages  of  the  aore  coaveatioaal  sizes.   Based 
oa  the  aiaus  40  F  data,  these  large  cells  have 


Division  7  -  ELECTRICAL  EQUIPMENT 


siip«ri*r  1«M  t«af«ratBr»(  discharge  eharaetar- 
istlet  to  tka  aiaal  siit  calli.   Siac*  ao  abaoraal 
bakaviar  was  axkibitad  by  tka  100  A.H.  capacity 
call,  tkls  doas  B'>t  appear  to  ba  tka  aaxiaMa  la 
slsa  aad  capacity  for  tkls  daslga.   Tka  raqalra- 
■aats  of  SCL-750^A  ara  raallstlc.   (Aatkor) 


AD-in  568      DiT.   7,  8 
(TISTE/OHD)  OTS  price  |8.10 

Pketocircalts  Corp.,  Glea  Cove,  N.  Y. 

■ICROMINIATURE  LAYEMED  PRINTED  WIRING. 

Quarterly  rept.  ao.  3,  13  Dec  62-15  Mar  63, 

by  6.  Hassaar,  I.  McCa*  aad  ■.  Palassak.   1963, 

Iv.p. 

Caatract  DA36  039sc90763,  ProJ .  3A99  15  002. 

Task  3A99  15  002  03 

Daclassiflad  report 

Descriptors:  (•MlcroalalatarlsatloN  (Elec- 
trealcs),  Sandvlck  coastractloa) ,  ("Prlated 
clrcaits.  Fixed  coatacts),  Platiag,  Copper, 
Naaaf actarlag  aethods.  Electric  iBsalatioa, 
Electric  potential. 

A  teckaique  for  platlag  of  copper  la  plated 
tkroagk  koles  less  tkaa  .025  la.  la  diaaeter  and 
aare  tkaa  t«o  dlaaeters  deep  kas  been  developed. 


Tkls  teckaique  consists  of  partial  panel  and 
partial  pattern  plating  of  the  copper.   Boards 
aaaafactured  by  this  technique  exhibited 
ainiaua  platlag  buildup  and  ainiaua  of  undercat 
arouad  the  alaiature  plated  through  holes  with 
a  .002  in.  rla  around  the  periphery.   Better  con- 
trol of  plating  currents  has  also  been  achieved. 
The  fiaal  sequence  of  aanuf acturing  processes 
required  to  produce  aicroainiature  layered  printed 
wiring  test  pattern  boards  has  been  selected  and 
all  tooling  has  been  aaaafactured.   A  new  test 
pattera  has  been  added  for  aeasuring  dielectric 
withstanding  voltage  aad  iasulation  resistance 
betweea  very  closely  spaced  holes  aad  conductors. 
(Author) 


AD-411  615        Div.   7 
(TISTM/REB)  OTS  price  |15.00 

Boeiag  Co.,  Seattle.  Vask. 

QUALIFICATION  TEST  REPORT  FOR  NODEL  SPECIFICATION 

S-133-ni-l--;  AND  QUALIFICATION  SUPPLEMENT  I 

THEREOF.  BATTERY,  STORAGE.  LAUNCH  CONTROL 

FACILITY. 

by  ■.  H.  Barton.  1  Fab  63.  1v.  Oocuaaat  ao. 

02  9960  2 

Caatract  AFOi^  6i7  289 

Uaclassifled  report 

Descriptors:   ('Storage  batteries.  Acceptabili- 
ty). Electric  iasulatioa.  Visual  iaspectioa, 
Envi ronaental  tests.  Storage,  Ground  support 
equipaent.  Reliability. 


E 


ELECTRONICS  AND 

8.    ELECTRONICS  ANO 
ELECTRONIC  EQUIPMENT 


AD-410  016 
(TISTP/FEU) 


Div.   8,  1 
OTS  price  $3.60 


Kaiser  Industries  Corp..  Palo  Alto  Cn 
KAISER  ANIP  PARTICIPATION.  195-t-1962. 
Suaaary  rapt. 
1  "ay  63.  37p. 

Uaclassifled 

Subcontract  to  Douglas  Aircraft  Coapa 
Seguado.  Calif.  '  Contract  NoBr1076  00, 


Descriptors:   (*Instruaentation.  Jei 
("Display  systeas,  Catkode  ray  tubei 
sioB  caaeras,  Aaalog  systeas.  Sweep 
Electron  tube  paths.  E  lectroaechani 
ers.  Cathode  ray  tube  screeas.  Elect 
Electroa  beaas.  Deflection.  Accelari 
Phosphorus.  Haaufacturing  aethods, 
circuits.  Scaaaiag.  Vacuua  apparatui 
(Circuits).  Pulse  generators.  Solid 
physics.  Delay  lines. 


AD-410  028 
(TISTE/CAB) 


Div.   8.  25 
OTS  price  $22.25 


■ichigaa  D. .  Aaa  Arbor. 
NOISE  TRANSPORT  IN  CROSSED-FIELD  DEV 
by  Rajiadar  P.  Madhwa.   Dec  62.  ^Olp 
rept.  ao  55;  Rapt.  ao.  05361  1-T 
Caatract  0A36  039AMC00027E.  Projs 
aad  05361 

Uaclassifiad 
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ELECTRONIC  EQUIPMENT  -  Division  8 

AD-410  097      Div.   8.  26 
(TISTE/JBM)   OTS  price  15.60 

Motorola  lac.  Phoenix.  Arii. 
PRODUCTION  DEVELOPMENT  OF  A  SILICON  PLANAR 
EPITAXIAL  TRANSISTOR  WITH  A  MAXIMUM  OPERATING 
FAILURE  RATE  OF  0.001)1  PER  1000  HOURS  AT  A 
CONFIDENCE  LEVEL  OF  90*  AT  25  DEGREES  C. 
Quarterly  rept.  no.  3.  1  Nov  62-31  Jaa  63, 
31  Juae  63,  ^7p, 
Coatract  OA36  039sc86728 

Uaclassifled  report 

Descriptors:   (•Transistors,  Silicon).  (•Sili- 
con. Transistors),  Productioa.  Hanafacturiag 
aethods.  Reliability  ( Electronlct).  Epitaxial 
growth.  Bonding.  Welding.  Geld.  AlaBiaaa, 
Diffusion.  Encapsulation.  Metal  coatings. 
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AD-i10  095      Div.   8 
(TISTE/JWS)  OTS  price  $2.60 


Daystroa,  lac. 


NestOB  lastraaeats  Div. 

Newark.    N.    J. 

PRODUCTION   FACILITIES    FOR    MULTI-TURN    M^-iAL-FILl 

TRIMMER    RESISTORS   PER    SIGNAL   CORPS   TECHNICAL 

REQUIREMENTS.    SCS-127  DATED   9   FEBRUARY 


traasport 
loraa  1 
lira 

aad   for 
^lasaa 


Quarterly  progress  rept.  ao.  3.  1  JaB-3 
31  Mar  63.  26p. 
CoBtraet  0A36  039sc86734 

Uaclassifiad  n 

Descriptors:  (•Variable  resistors, 
lag  aetkods).  Productioa,  Metal  filas 
equipaeat  (Electronics).  Test  aetkods 
control.  Ceraalc  aaterials,  Pracisloa 
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AO-^10  102     Div.   8 
(TISTP/JP)   OTS  price  $6.60 

Craft  Lab.,  Harvard  U.  ,  Caabridge,  Mass. 
THEORETICAL  AND  EXPERIMENTAL  STUDIES  OF  ANTENNAS 
AND  ARRAYS  IN  A  PARALLEL-PLATE  REGION, 
by  B.  Raaa  Rao.   5  Oct  62,  66p.  SR15,  Series  2 
Cottract  AF19  604  ^118,  ProJ.  5635,  Task  563502 
AFCRL  63  90  Unclassified  report 

Descriptors:   (•Antenna  radlatioa  pattaras, 
Mathaaatical  analysis).  Series,  Special  fanc- 
tions  (Hatheaatlcs).  Antennas,  Sheets, 
Waveguides. 

The  integral  equatloa  for  the  carrant  on  the 
antenna  kas  baea  feraalatad  asiag  Graaa's  tkaerea 
and  a  suitable  Green's  fuaetioB  based  on  tka 
aethod  of  iaages;   the  rosultlag  eqaatloB  has 
been  solved  by  expressing  the  current  as  a  Foa- 
rier  series  in  teras  of  wavagalda  aedas.   It  has 
been  shown  thet  in  the  ease  ef  thick  antennas  tke 
logaritkaic  tara  in  tka  carraat,  due  to  the 
idealiaad  dalta-fanctioa  geaarator,  aakaa  a 
aarked  coBtribatioB  over  a  slgaificant  laagtk  of 
tka  antaaBB  aad  tke  so-called  'transition'  region 
is  auck  larger  tkan  for  tke  free-space  aatanna. 
Tka  adaittaaca  of  the  theoretical  aodel  can  be 
brought  into  good  agraaaant  with  the  experlaeatal 
results  by  subtracting  out  iaflnite  gap  capaci- 
tance and  replacing  it  by  an  eapirical  correction 
tera  to  account  for  the  input  susceptance  of  the 
actual  feeding  gap.   An  anoaaly  in  the  behavior 
of  the  sntennu  nt  resonance,  noticed  by  Lewin, 
can  be  avoided  by  assuaing  a  coaplex  propsgation 
constant  in  the  guide,  due  to  saall  but  finite 
losses  in  the  iaage  planes.   Closed  fora  expres- 
sions for  the  current  and  adaittaaca  have  baea 
obtaiaed  and  coapared  with  experiaaatal  results. 
The  geaaral  agraaaant  is  found  to  be  good. 
(Aatkor) 

AD-410  U9     DiT.   8,  15 
(TISTE/CAM)   OTS  price  $12.50 

Illiaois  U.  Eagineering  Experiaeat  Statioa, 

Urbaaa. 

APPLICATION   OF   CROSS-CORRELATION   TECHNIQUES  TO 


OivUion  8  -  ELECTRONICS  AND  ELECTRONIC  EQUIPMENT 


UNCAI  ANTENNA   AllAYS, 

by  Icb^rt   1.    NaePlil*.    Mr   63.    I62p.    n67 
CoBtract  Ar33   657   ^OJ^U,    ProJ.    6278.    I««k    6278  01 

Diclsstifictf  report 

Dcicrlptorst   (*Aat«B««  eoaf iguratieas.  Liaaar 
lyitaas).  (aCorralatlaa  tachaiquas.  Aataaaa 
eaaf igaratloaa) .  Aitaaaa  radiatioa  pattaraa. 
Elactrte  pataatial,  ladio  sigaals.  Radar, 
ladar  Jaaaiafl.  ladar  targati.  ladar  aeho  araai, 
Palyaoalali,  Paariar  aaalysla.  Vactar  aaalyais, 
Statlitieal  aaaljsls.  Statistical  procastat. 
Sa^aaatlal  aaalyala.  latagral  traatforaa. 

Til*  appllcatlaa  af  aress-earralatioa  tachalqaat 
ta  llaaar  aataaaa  arraya  la  atadlad.   Tha  basic 
crosf-corralatlaa  syitea.  wklek  It  coasidarad. 
eaasliti  of  tvo  llaaar  racelvlag  arrays  excitad 
by  a  dlstrlbatloa  of  raaota  radio  soarcas.   The 
taralaal  voltaya  of  aaeh  array  Is  passad  tbroagk 
a  aarroa-baod  IF  flltar  aad  tka  two  rasaltlag 
sigaals  ara  erost-eorralatad.   It  Is  deaoastratad 
tbat  tkls  ayataa  eaa  aaaaar*  tka  aataal  cobaroaea 
faaetloB  af  tka  saarca  dlstrlbatloa.  A  Foarlar 
aialysls  tkaas  tkat  th*  erasa-corralatloa  sya- 
tea's  oatpat  Is  a  filtered  versloa  of  tka  aataal 
eakereaaa  faaatlea.   Prea  tkls  oatpat  a  tkree- 
dlaeaslaaal  prlaelpal  solatloa  eaa  be  dedaeed;  It 
la  a  ffeaerallBatloa  of  tka  oae-dlaeisional 
prlaelpal  salatloa  glvaa  by  Bracaaell  and  Roberts 
ia  eaaaeatloB  «itk  radio  astreaoay.   (Autkor) 


AD.A10  150      01*.   8 
(TISTE/JNS)  OTS  priee  $2.60 

Pelyteckale  last,  of  Brooklya.  N.  Y. 

SYNTHESIS  OF  TNO-TERHINAL  CONTACT-DIODE  NETWORKS. 

by  E.  J.  Saitk,  C.  M.  Healy.  aad  H.  C.  H.  Ho*. 

15  Apr  63.  2ip.   il  PIBIRHUi  63 

Great  AF  AF0SR62  295 

Uaclastifled  report 

Oescrlptorai   (•Eleetrlcal  aetaorks,  Natrix 
algebra}.  Switckiag  circalts.  Diodes,  Poly- 
aealals.  Eleetrie  saitebea.  aatkeaatleal 
aaalyala. 

Aa  appreack  to  tke  desiga  of  coatact-diode  aet- 
werka  kaviag  differeat  faraard  aad  reverse 
traaaalsslaa  faactiaaa  is  described.   Llaaar 
grapb  tkeery  feraa  the  basis  for  tke  syatkesis 

precedare  akieh  is  aa  exteaslea  of  Gaald- s 
■etked.   Tke  properties  of  siagle-diode  aetaorks 
are  ceasldared  first.   For  seek  aetaorks.  the 
tae  specified  feraard  aad  reverse  traasaissioa 
faactieas  are  aapped  oata  a  single-contact 
aitehiag  fnlction.   Next,  aa  oriented  circnit 
aatrix  is  obtaiaed  aad  the  syathesis  of  a  graph 
eerrespoadiag  to  the  aatrix  is  attaapted  aa  a 
aaxiana-loop  basis.   If  ao  graph  exists,  the 
■aabar  af  coluaas  ia  the  aatrix  (correspoadiagly 
lacreaslag  the  aaaber  of  diodes  or  coatacts)  aast 
be  iacreased  aatll  oae  sach  aatrix  yields  a 
reallxabla  aetaerk.   (Aatkor) 


AD-i10  170     Dl«.   8,  30 
(TISTE/CAa)   OTS  price  #i.60 

Ballistic  Researck  Labs..  Aberdeea  Provlag  GroaM), 

M. 

HIGH   IMPEDANCE   CATHODE    FOLLONERS   FOR    PIEZO* 

ELECTRIC    GAGE   RECORDING   IN   AIR    BLAST   RESEARCH. 

by  Beraard   Soroka   aad   Jacob  Nenig.    Apr    63.    i5p. 

ProJ.    1I010501A006 

BIL  HRU7i 

Oaclaaalfled  report 

Descrlptorst   (•Circalts.  Catkodes  (Eleetroa 
tabes),  (•lapedaace  aatcklag.  Circalts), 
("Plaxoelectrlc  transdacars,  lapedance 
aatcklag),  (•Piexeelectrlc  gages.  Air  burst). 


Electrical  lapedaace.  Gala.  Theory,  leeerdlag. 
lastraaeatatloB. 

Tke  desiga  of  fear  types  of  slagle  taba  catkode 
folloaers  Is  described  aad  selectloas  aade  of  tke 
oaes  best  salted  for  ase  altk  aa  algkt-ckaaael 
aalt  eaployed  for  air  blast  researck.  Exact 
faraalae  as  aell  as  slapllfled  good  approxlaa- 
tloas  for  gala,  lapat  lapedaace  aad  oatpat 
lapedaace  are  derived.   Tkls  aay  serve  as  a 
refereaca  scarce  for  catkode  foUoaer  desiga 
aad  clrcalt  aaalysls.   (Aatkor) 


A0-<I10  218 
(TISTE/JMS) 


Div.   8.  2.  30 
OTS  price  19.60 


Pkilco  Corp..  Pale  Alto.  Calif. 
EFFECT  OF  THE  SUN  UPON  ANTENNA  TEMPERATURE, 
by  Albert  R.  Giddis.   Har  63.  1v.  TR  E320 

Uaclassified  report 

Descriptors!   (•Aateaaas,  ladio  iaterfereaee) , 
("Solar  radiatioa,  Rxtraterreitrial  radio 
aaves).  Radio  astroaoay.  Teaperatare.  latke- 
aatical  aodels.  Signal  to  aoise  ratios.  Sua. 
Antennn  radiatioa  patteras.  Tables.  Statistical 
aaalysis.  Statistical  data,  Prograaaiag 
(Coapaters) . 


Tkls  report  pr 
patatioas  by  a< 
qaiet  saa  aad, 
deasity,  tke  e 
teaaa  aoise  to 
properties  of 
brigktaess  tea 
sua  at  several 
aetkod  by  akic 
asiag  tke  Pkil 
coaputatioas  a 
coapared  aitk 
otker  extrater 
effect  of  tke 
tke  total  Bois 
resalts  are  as 
carr ier-to-aoi 
tke  sua  akile 
prebe  aad  froa 


eseats  results  of  a  stady  on  coa- 

leaas  of  aaalytical  aodels  of  tke 

froa  aeasareaeats  of  its  flax 

ffect  of  solar  radiatioa  apea  aa- 

aperature.  Tke  spatial  aad  spectral 

solar  radio  aoise  are  described,  aad 

perature  distributions  over  tke 

frequencies  are  presented.   Tke 

k  aateaaa  teaperatare  is  evaluated. 

CO  2000  coaputer.  is  discatsed.  Tke 

re  systeaatised,  integrated,  aad 

aateaaa  teaperatures  coatributed  by 

restrial  sources.   In  addition,  tke 

eartk's  ataospkere  aad  ground  on 

e  teaperatare  is  deteraiaed.  Tkese 

ed  to  calculate  tke  variatioa  of 

se  ratio  as  an  aateaaa  scaas  toaard 

receiviag  signals  froa  a  deep-space 
a  randoa-orbit  satellite.   (Autkor) 

AD-A10  219     Div.   8 
(TISTP/JM)  OTS  price  U.60 


Ckalaers  U.  of  Tech.  (Sweden). 

ON  THE  NON-LINEAR  THEORY  OF  THE  PLANE  TRAVELOG 

NAVE  TUBE.  , 

by  S.  Olviag.  1  Mar  63,  A5p.  RR37;  TNI 

Contract  AF61  052  59A 

RAOC  TDK63  333         Oaclassifled  report 

Descriptors:   (•Traveliag-aave  tubes.  Fre- 
quency sklft).  (•NoBlinear  systeas,  Tkeory), 
Electron  beaas,  Velocity,  Nonlinear  dif- 
ferential equations.  Klystrons.  Frequency 
aaalyiers.  Haraonic  analyzers. 
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suitable  approxlaatioat.  one  can  write 
Uaear  plane  TMT  equation  In  a  fora  ve 
to  the  exact  Boa-llaear  plaae  klyttroa 
Froa  thlt  polat  on  one  can  deal  with  t 
TMT  utiag  the  aethodt  which  have  alrea 
(uccettfuUy  applied  ia  the  plane  klys 
case.   (Aathor) 


AO-ilO  225      Div.   6 
(TISTE/JMS)  OTS  price  $15.00 


ELECTRONkIL  and  electronic  equipment  -  WvUion  8 
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Digital  Coaputer  Lab..  0.  af  IlUaols. 

PHASE  PLANE  THEORY  OF  TRANSISTOR  B 

CIRCUITS. 

by  Sergio  Telles  Rlbeiro.   6  Juae  63. 

Rapt.    ao.    137 

Ceatract  NoBr183^15 

Uaclaaslfled 


ISTAil,! 


;oi 


Oeetoral  Thesis. 


Ilrbaaa. 


r<| ort 


Descrlptorst   (•Relaxatloa  osclUatorU.  Traa- 
slstors).  (•Traaslstors.  Relaxatloa  oacll- 
lators).  Natheaatlcal  predletloa.  DlfSerentlal 
equatloas.  Partial  dlffereatlal  equatilons 
Trigger  circalts.  Carve  flttlag.  Mathbaatlcal 
aodels.  '^ 


It  la  oar  purpose  to  establish  a 
lag  the  state  traasltloa  of  traas 
aaklag  ase  aostly  of  phase  plaae 
aslag  also  a  tlae  or  evea  freqaea 
of  vlea  akeaever  kelpful.   Based 
we  fartker  alsk  to  devise  practlc 
aetkods  of  aaalysls,  desiga,  aad 
traaslstor  fllpflops.   Me  skall  r 
selves  to  coasidering  tke  aayaaet 
Eccles-Jordaa  fllpflops.  altk  coa 
I(E}  fed  lato  tke  coaaoa  ealtters 
a  skort  dlseassloa,  ae  skall  coas 
case  ef  a  ractaagalar  trigger.   ( 


tkeory Mdescrlb- 
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AD-410  235 
(TISTE/JMS) 


Div.   8 
OTS  price  |1.50 


Lockkeed  Aircraft  Corp.,  Saaayvale,  Call] . 

MICROMINIATURIZATION;  ITS  APPLICATION  TO  ELEC- 
TRONIC CIRCUITS  AND  COMPONENTSi   AN  ANNfffATED 
BIBLIOGRAPHY, 

coap.  by  Jack  B.  Galdaaaa.  Jaae  63.  S^a. 
3  35  62  8;  SB62  67  ' 

Ceatract  AFO^  6^7  787 

Uaclasalfled  repUrt 


■apt.  ae. 


Deacrlptorst   (•Mlcroalaiatariiatlea  (yiec- 
troalcs).  BlbUograpkles).  Electroalesl 
Circalts,  Haaafacturlag  aetkods,  Sealcnnductor 
devices.  Integrated  clrcalta,  Molecalal 
electreales.  ' 


Tkla  filas,  aleroaodales,  solId~st 
aad  dot  circuits  are  lacluded  la 
aicroalalatarlBBtioa  of  electroalt 
coapoaeats  altk  aklck  tkls  aaaotai 
of  1962  pabllcatloas  is  coaceraed. 
eaphasls  Is  aade  In  the  direction 
lag  developaeat  research  and  evali 
alques.  The  resources  of  Lockheed 
Space  Coapaay  Techalcal  laforaatii 
utlUxad  la  the  praparatloa  of  thj 
(Author) 


AD-A10  251      Div.   8,  U 
(TISTM/BRM)  OTS  price  $12.00 

ITT  Federal  Labs.,  Natley,  N.  J. 

DEVELOPMENT  OF  MANUFACTURING  PROCESS  FOR  illGH 

PURITY  ELECTRONIC  CERAMICS. 

Flaal  eaglaeeriag  rept.,  1  Feb  61-28  Feb  \&3, 


by  A.  J.  Harlao,  Jr.,  J.  H.  Battle,  aad  E. 
Currier.  Apr  63,  156p. 

ill' ill]   7^772^°°  '^'^'^'  '"J-  **•'''  "2 

Oaclassifled  report 


H. 


«ter  SJ^r  r.J^^'?*""*'  equipaent,  Ceraaic 
I*thli!!^i.  (•Ceraaic  aaterials.  M.nuf  acturlag 
aethods).  Niobates.  Tltanates.  Zircoaates. 
Ferroelectric  aaterials,  Barlua  coapouads 

«l?v.*;."r*"'  — ^y*i».  Jf-"y  diffraction 
aaalysls.  Spectroscopy.  Electrical  properties 
lapur  ties.  Chealcal  reactions.  HydJolJsl     ' 
Ceraaic  capacitors.  * 
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AD-^10  256     Div.   8 
(TISTP/RLG)   OTS  price  $1.60 

Aerospace  Corp..  Los  Angelas,  Calif. 

A  PREHMINA.1Y  STUDY  OF  THE  FIELDS  IN  A  RECTANGU- 

LAa  MAVEGUIDE  MITM  AN  OBLIQUE  SHORTED  END 

22TNr**'  **  ''"'■  ^^  ''"■*  ^^'    ^^^'    "^169  3230 
Contract  AFO<t  695  169 
SSD  TDil63  131 

Unclassified  report 

Descriptors:   (•Maveguides,  Phase  stadias) 
Phase  Bodulation,  Phase  distortioa.  Equatloas. 
Partial  differeatial  equations,  Mave  traas- 
aissioa, ReflectioB,  Boandary  valae  probleas. 
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that  if  the  faadaaeatal  aode  ia  a 
aave  guide  undergoes  a  phase  shift 
It  eacoaaters  a  slopiag  shorted  ead 
ceat  aode  of  the  near  field  at  the 

possesses  a  coaaoa  phase  angle 
laabda.   The  equatioBt  which  deteraine 
at  between  the  phate  laabda  aad  the 
rho  tub  a  of  the  evanetcent  aodet  are 
The  retultt  tuggested  thpt  laabda 
a  are  coaplicated  functions  of  the 
ope.   Soae  experiaental  work  is  re- 
f  farther  progress  is  to  be  aade. 
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AD-410  279    Div.   8,  26 
(TISTE/JMS)  OTS  price  $7.60 

Mestiaghoase  Electric  Corp.,  Philadelphia  Pa 
PRODUCTION  ENGINEERING  MEASURE  TYPE  2N1016B   ' 
SILICON  ALLOY  TRANSISTOR. 

3l"'Mir63  ''••'•*•  '•'*•  ■••  ^'  '•'  period  eadiag 
by  S.  ChlBoasky.  T.  Csakvarl,  E.  G.  Fatter. 
J.  B.  Forys  aad  R.  M.  Fraace.  31  Mar  63.  <C5p. 
Ceatract  OA36  039SC867^3 

Uaclassified  report 

Descriptors!   (•Traaslstors,  laaafactariag 

aetkods),  Sillcoa,  Molybdeaaa,  Metal  coatlags. 
Ckeaical  ailliag.  Gold,  Fixed  coatacts,  Heckaa- 
ical  properties.  Teaslle  properties,  Degasifi- 
catioa,  Tklckacas,  Measuring  devices  (Electrical 


Division  8  -  ELECTRONICS  AND  ELECTRONIC  EQUIPMENT 


•id  Clcetroaic),  loiization  gaget,  Stroatiiia. 
Icliability  (Electr*Bic«).  Lifa  axpaetaaey. 

Tke  iaproveaeat  of  reliability  of  silicon  alloy 
power  traatistori,  particalarly  the  Type  2N1016B, 
tkroagk  the  iacorporat ioa  of  various  iaproveaeats 
la  device  fabricatioa  it  plaaaed.   No  changes  in 
the  basic  device  structure  are  planned.   Rather, 
the  plaaaed  iaproveaeats  are  aiaed  at  increased 
device  perfection  through  iacorporat ion  of  new, 
acre  coatrollable  processiag  techniques,  redesign 
of  seae  coapoaentt  af  the  eacapsulatioa,  and 
iaproved  eoatrol  of  surface  condition  and  stabili- 
ty.  These  aodif icat ions  are  expected  to  iaprove 
reliability  by  leading  to  aore  uaifora  device 
structares,  curreat  flow  and  heat  flow,  aad  to 
greater  loag-tera  cheaical  stability  of  the  active 
eleaent.   Progress  on  several  phases  of  the  pro- 
cess iaproveaent  prograa  leading  to  coapletion  in 
teras  of  revised  process  specifications  is  de- 
scribed.  Continued  developaent  in  other  process 
iaproveaent  areas  is  described.   Considerable  data 
aad  preliainary  aaalysis  of  the  step-stress  pro- 
graa resMlts  are  givea.  (Author) 


AD-^10  28^     Oiv.   8 
(TISTC/JBI)  OTS  price  |2.60 


BOHAC  Labs. 


Inc. ,  Beverly,  Mast, 


BL-221  70  Ge  HAGNETBON  PRODUCTION  ENGINEERING 

MEASURE. 

Quarterly  prograss  rapt.  no.  A,    6  May-6  Aug  62, 

by  Gary  G.  Riska.  6  Aug  62,  22p. 

Contract  0A36  039sc8597ii 

Unclassified  report 

Doseripterat   ('■agnatrons,   Prodwction). 
Extreaely  kigk  frequency.   laauf acturi n« 
aetheda,  Caraaic  aaterials.   Corrosion, 
Broadband,   Standing  wave  ratios.   Gold, 
Metal  coatings,   Nickel,   Cooling,   Tuned 
circuits.   Anodes  (Electron  tubes).   Tuning 
devirr     Haveguida  wi«4lows.   Material 
rtaovai,   Hualdlty,   Teaperature,   Test 
•^Hlpaaat  (Elactrenlct) . 

Efforts  war*  ceatiaaad  on  a  prograa  to  establish 
a  productlaa  aaglaaariag  aeaaure  for  70-gc 
aagnetront.   Along  with  tke  developaent  of  a 
broadbaad  caraaic  oatpat  window  structure  otker 
activities  initiated  aad/or  pursued  were  as 
follows!   (1)   laltiatioa  of  a  design  study 
prograa  ta  detaralaa  tk*  feasibility  of  aaking 
tke  BL-221  aagaatrea  frvqaancy  tunable;  (2) 
iaitiatloa  of  a  study  oa  rust  aad  corrosion  of 
axtaraal  tube  parte  aad  affect  of  such  corro- 
sion on  Internal  tuba  pressure  or  vacua;  (3) 
coapletion  of  tke  anode  kobbino  facility  set-up 
for  developaent  quantities;  (O    continuation 
of  effort  to  resolve  tke  ovarkaating  probleas 
la  tkt  aaw  tast  •qaipaaat.   (Autkor) 


AD-410  285     Dlv.   8 
(TISTP/JM)  OTS  price  $5.60 

Electroaic  Associates,  lac,  Princeton,  N.  J. 
PROGRAMMING  STUDY  FOR  HIGH  FREQOENCy  EXOSPHERIC 
DUCTING. 

12  Nov  62,  1v.  TR  1 

Ceatract  AF19  628  1658,  ProJ.  ^603.  Task  ^60302 

Uaclastified  report 

Descriptors:   ("Ducts,  Exospkere),  ("Aaalag  ' 
coaputers,  Pregraaaiag  (Coapaters) ) ,  (•Radio 
waves,  lonospkeric  propagation),  Higk  fre- 
quency, lonlzatian.  Magnetic  fields,  lono- 
spkeric propagation.  Propagation,  lonospkert. 

Tkis  report  presents  specific  aaalog  coaputer 
prograas  effective  la  tke  solutiaa  of  a  two  di- 
■aatiaaal  siaplified  descriptioa  of  the  ray  patks 


of  radio  waves  propagating  into  tke  eartk's 
exospkere.   The  aaia  phenoaenon  exaaiaed  coacerns 
the  conditions  necessary  for  a  kigk  frequency 
(  1^  aeg.)  radio  wave  to  be  trapped  ia  a  ckannel 
of  enkanced  ioaizatioa  that  is  parallel  to  one  of 
the  earth's  aagnetic  field  lines.   Coaplete 
circuit  diagraas,  a  typical  coaputer  output  plot, 
and  detailed  descriptions  of  special  purpose 
circuits  required  to  siaulate  tke  plasaa  ckannel 
are  included  witkin  tke  report.   (Autkor) 


AD-^IO  286      Dlv.   8,  5 
(TISTP/FEM)  OTS  price  $9.10 

Lockheed  Aircraft  Curp.,  Sunnyvale,  Calif. 
COMMUNICATION  THROUGH  RANDOM  MULTIPATH  MEDIA, 
by  0.  P.  Harris.   6  July  63.  96p,  6  90  63  74; 
TR  SEL62  031 
Contract  Nonr22524,  ProJ.  NR373  360 

Unclassified  report 

Technical  report  on  Coaaunications . 

Descriptors:   (•Coaaun icat ion  theory,  Multipatk 
traasaissioa),  (•Coaaunicat ion  systeas, 
Oistortioa),  Radio  transaiss ion.  Scattering, 
Signals,  Mave  analysers,  Matched  filters. 
Noise  (Radio),  Linear  systeas.  Synthesis, 
Stockastic  processes.  Circuits,  Perturbation 
tkeory.  Errors,  Statistical  processes.  Radio 
receivers,  Baadwidth,  Propagation.  Signal-to- 
aeiae  ratio.  Attenuation. 
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AD-^IO  288      Dlv.   8,  2 
(TISTP/FEM)  OTS  price  l5.60 

Philco   Corp.,    Palo    Alto.    Calif. 

PRESENT  AND  FUTURE  DEVELOPMENT  OF  RADIO 

TELESCOPES. 

by  Albert  R.  Giddis.   Jane  62,   rev.  Mar  63.  90p. 

TR  E313  1 

Dnclassified  s«port 

Oateriptors:   ("Telescopes,  Radio  astronoay), 
("Antenna  configurations.  Design),  Parabolic 
antennas.  Inter feroaeters ,  Antenna  radiation 
patterns.  Reflectors,  Resolution,  Measureaent. 
Detection,  Energy,  Celestial  aechanics.  Sensi- 
tivity, Antenna  lobes.  Narrowband,  Dipole 
antennas.  Synthesis,  Extraterrestrial  radio 
waves . 

Outstanding  antenna  designs  that  radio  astroa- 
oaars  kave  developed  and  are  proposing  are  pre- 
sented.  The  antenna  requlreaents  in  radio 
astronoay  are  reviewed  and  the  use  of  various  re- 
flectors, interfaroaetars,  and  arrays  to  satisfy 
these  requlreaents  is  explained.   An  appraisal  of 
future  developaeats  ia  tha  dasiga  of  radio  tele- 
scopes is  offered.   (Author) 


ELECTRONICS  AND  ELECTRONIC  EQUIPMENT  -  Division  8 


AD-i10  321      Div.   8,  25 
(TISTE/CAH)  OTS  price  $1.60 


i   Agency, 


Aray  Electronics  Research  and  Developaei^^ 

Fort  Monaouth,  N.  J. 

INITIAL  ATTEMPTS  TO  DEVELOP  CIRCUIT  DEVl|(tES  USING 

SILVER  IODIDE  AS  A  SOLID  IONIC  CONDUCTOI). 

by  H.  Paul  Zeiger.   June  63,  I2p. 

Task  3A99  25  003  01 

AELRDL  TR2365 

Unclassified  rei 


pc  It 


Descriptors:   ("Silver  coapounds,  lodi 
("Ionic  current.  Silver),  Electrical 
ductance.  Ions,  Circuits,  Coaputer  lo 
Coaputer  storage  devices,  Delay  circu 
Sulfides,  Electrodes,  Platinua. 
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AD-^IO   333  Div.      8 

(TISTE/CAM)    OTS   price  $10.10 

Electronic   Defense   Lab.,    Mountain   View,    (jalif. 

NUMERICAL   RESULTS   FOR    LOM    FREQUENCY    SCATtERING 

BY   ELLIPTIC    CYLINDERS   AND    BY    ISOLATED    Sqi^I 

ELLIPTIC.  PROTUBERANCES, 

by   J.    E.    Barka,    E.    J.    Ckristensen   and    S.    B.    Lyttlt. 

1   Aug    62,    120p.    EDL  U^55 

Contract  DA36  039sc87A99 

Unclassified  repddt 


Descriptors:  ("Cylindrical  bodies.  El 
■agnetic  waves),  ("E lectroaagnetic  wa« 
Scattering),  ("Ellipsoids,  Cylindrical 
Low  frequeacy.  Field  theory,  Nuaerical 
Special  fuactions  (Hatheaatical) . 
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AD-410   354  Oiv.      8 

(TISTE/CAM)    OTS   price  $8.10 

Airborne    Instruaents    Lab.,    lac.    Deer    PaHk,    N.    Y. 

SUBMILLIMETER-MAVE    COMPONENT   DEVELOPMENT 

Fiaal    rapt..    July   62-Har    63, 

by   J.    J.    Taub   and    H.    J.    Hiadin.      Hay   63.    68p. 

2098    1 

Coatract  AF30  602  2758,  ProJ.  5578,  Task  55284 

RADC  TDR63  237         Unclassified  report 


Descriptors:   ("Radar  duplexer,  Extre 
frequeacy),  ("Attenuators,  Extreaely 
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frequency),  Hilliaeter  waves,  Naveguides , 
Experiaental  data.  Theory,  Dielectric  proper- 
ties, lapedance  aatcking. 
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or  the  design,  construe 
f  a  10-db  directional  e 
iable  attenuator,  a  90- 

a  duplexer  to  operate 
egion  were  investigated 
ntally.  Quasi-optical, 
Goubau-beaa  waveguide  w 
1  techniques  used  in  ov 
ound  to  be  aost  suitabl 
tructing  the  coaponents 

evaluated  at  0.9-Ba  wa 
ntal  data  showed  good  a 
heory.   Thus,  subailli 
quasi-optical  technique 
de  cnn  be  successfully 

Soae  coaponents  had  hi 
an  desired  due  to  the  d 
effects.   These  losses 
ulti pie-dielectric- slab 
(Author) 


Div.      8,    25 
OTS   price  |5.60 


tion,  and 
oupler,  a  0 
degree  phase 
in  tke  300 

tkeoretieal ly 

overs! te, 
ere  studied, 
ersise  wave- 
e  and  were 

These  cosi- 
velength . 
greeaent  with 
eter  coapo- 
s  in  over- 
designed  and 
gher  inser- 
ielectric 
are  reduced 

coupling 


Bendix  Corp. ,  Ann  Arbor, 


Bendix  Systeas  Div. 

Mich. 

STUDY  TO  DETERMINE  EFFECTS  OF  FISSION  PRODUCT 

GAMMA  RADIATION  ON  ELECTRONIC  PARTS  AND  EQUIPMENT. 

Progress  rept.  no.  4.  1  Dec-28  Feb  62. 

by  R.  H.  Magee  and  D.  A.  Courtois.   Mar  63,  If. 

Rept.  no.  BSC37051 

Contract  N0bsr87267 

Unclassified  report 

Descriptors:   ("Electronic  equipaent.  Tests) , 
("Radiation  daaage,  Gaaaa  rays) ,  Coaputers, 
Radiation  aeasureaent  systeas.  Dose  rate,  Dosi- 
aeters.  Ionization  chaabers.  Tables. 
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of  gaaaa  radiation  on  circuit  cards 
al  Tactical  Data  Systea  Shipboard 
associated  equipaent  were  investi- 
types  of  circuit  cards  were  tested 
ay  environaent  up  to  300,000  r/hr, 
tal  exposures  of  15,000  r.  A  total 
rcuit  card  types  have  been  tested 
ation  environaent  during  the  contract 
significant  radiation  effects  were 
the  performance  of  these  circuit 
hor) 


Div.   8.  25 
OTS  price  $2.60 


General  Applied  Science  Labs.  lac,  Mestbury, 

N.  Y. 

BACK  SCATTERING  OF  A  PLANE  ELECTROMAGNETIC  MAVE 

FROM  AN  INFINTE  CYLINDER  OF  PLASMA  MITH  SMALL 

AXIAL  GRADIENTS  AND  ARBITRARY  RADIAL  GRADIENTS 

OF  ELECTRON  DENSITY  -  NORMAL  INDIGENCE, 

by  F.  Lane,  M.  Abele  and  S.  Mariano.   19  Mar  63. 

52p.  Technical  rept.  no.  317;-  NP12741 

Coatract  NOrd  18053 

Unclassified  report 

Descriptors:   ("Electroaagnet ic  waves.  Scat- 
teriag;,  ("Plasaa  physics.  Cylindrical  bodies). 
Electron  density.  Diffraction  analysis.  Electric 
potential.  Frequency,  Radio  waves.  Energy,  Ex- 
haust gases.  Ionization,  Bessel  functions. 
Partial  differential  equations.  Matrix  ealcalas. 
Special  functions.  Differential  equatioas. 
Integrals,  Polynoaials. 
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■otorola  lac,  Ckicago,  111. 

CONFORMAL  COATINGS  FOR  PRINTED  CIRCUIT  ASSEMBLIES. 

QMrtcrly  rept.  ao.  7.  1  Feb- 30  Apr  63. 

by  Aatboay  J.  Bcccaaio.   30  Apr  63.  1«. 

Coatract  DA36  039SC89136,  Proj.  5999  000^ 

Uaclattificd  report 

Oeicriptorat   (*Priated  circaita,  Ceatiagi). 
(■Specif icatioas.  Coatiags).  ('Plastic  coat- 
iagt.  Priated  circuiti).  Thickness,  Capacitors, 
Electrical  properties,  Capacitaace,  Coils, 
Plastic  coatiags.  Oscillators. 


Pbasa 

foraa 
coat  i 
abtai 
sarvi 

■  ill 
•  lact 
perfo 
loag 
coadi 
ttom 

■  iaia 
aad  c 
5.1.5 
coati 
dacto 
facto 
vario 

SllOBl 

5.1.5 
of, si 
glass 
Pkase 
A,  B. 
redes 

■  iria 

■  iaia 
actar 


At  Evalnat 
1  coatiag  aa 
ags  oa  priat 
a  data  for  t 
ces  coordiaa 
provide  saff 
rical  proper 
raaace  of  pr 
storage  peri 
tioas.  Phas 
the  board. 
aa  spaciags 
oated  boards 
of  HIL-STD- 
ags  oa  coppe 
rs  with  resp 
r  aad  capaci 
as  spaciags 
d  be  gives  t 
of  HIL-STD- 
agle  aad  dou 
epoxy  laaia 
E:  The  iaf 
C  aad  D  sha 
iga  of  the  f 
g  boards  to 
laa  chaages  i 
istics  of  th 


e  coaaierci 
terials  as 
ed  circa  it 
he  prepare 
ted  ailita 
icieat  phy 
ties  to  as 
iated  circ 
ods  aad  ua 
e  B:  Reao 
Phase  C: 
betweea  co 
as  descri 
275A.  Pha 
r,  gold  aa 
ect  to  the 
ty  at  1 ,50 
aad  coafig 
0  the  spac 
275).  Spe 
ble  sided 
ates  aad  u 
oraatioa  r 
11  be  ased 
ollotriag  A 
accept  a  c 
a  physical 
e  beards. 


al  ly  ava  i lab 
ed  as  protec 

boards  in  o 
tion  of  a  th 
ry  specifics 
sical,  aecha 
sure  satisfa 
ait  asseabli 
der  high  hua 
va 1  of  the  c 
Eva  1 uate  all 
aductors  on 
bed  ia  parag 
se  D:  Effec 
d  solder-pla 
ir  effect  on 

aad  100  ac 
aration  (con 
lags  showB  i 
ciaeas  shall 
1/16' '  coppe 
acoated  coat 
esul t  ing  fro 

as  a  ba s i s 
N/VRC-12  pri 
oaforaal  coa 

and  electri 

(Author) 


le  con- 

t  i  ve 

rder  to 

ree 

tion  which 

nical  aad 

ctory 

es  over 

idity 

oa t  iag 

owable 

uacoa ted 

rapht 

ts  of 

ted  con- 

usiag 

siderat ion 
n  paragraph 

coasi  St 
r  clad 
ro  1  s . 
a  Phases 
for 
nted 

ting  with 
ca  1  char- 


AD-410  i20     01 T.   8 
(TISTE/JNS)  OTS  price  |1.10 

Microwave  Electronics  Corp..  Palo  Alto,  Calif. 
DEVELOPMENT  OF  LOM-NOISE  TRAVELING-NAVE  TUSES. 
lateria  developaeat  rept.,  1-31  July  61. 
Jaly  61,  6p. 

Coatract  NObsr8l227,  Proj.  SS021001/S.T. 21 

Unclassified  report 

Descriptors:   (•Traveliag  wave  tubes.  Desiga), 
L  band.  Helixes,  Noise  (Radio),  Ref lectoaeters. 
Phase  aeasareaeat. 

Efforts  were  directed  toward  the  construction  and 
testing  of  the  200-volt  helix.   The  aeasured 
helix  phase  velocity  corresponded  to  a  cold 
voltage  of  205  volts  and  an  operating  voltage  of 
approxiaately  215  volts.   These  aeasureaents  were 
aade  oa  a  four-rod  supported  helix  with  less  than 
a  2:1  ratio  of  barrel  to  helix  diaaeter.  (Author) 


AD-^10  ^66     Oiv.   8 
(TISTE/JNS)  OTS  price  |3.60 

Motorola,  lac,  Scottsdale,  Aris. 

EXTENSION  OF  ELECTRONIC  EQUIPMENT  LIFE  PREDICTION 

STUDY. 

Quarterly  progress  rept.  ao.  6,  15  Dec  62- 

1  Apr  63, 

by  A.  T.  Kaeale,  N.  N.  Siapsoa,  M.  Esher,  aad 

G.  D.  Hase.  1  Apr  63,  30p.  Rept.  no.  NP26^3  6 

Contract  DA36  039sc87235 

Uaclassified  report 


Descriptors:   (*Test  sets,  Radio  equipsMat), 
('Electronic  eqaipaeat.  Life  expectaacy). 
Failure  (Mechaaics),  Radio  eqaipaeat.  Test 
aethods.  Test  eqaipaeat  (Elect roaics) ,  Pro- 
graaaiag  (Coaputers),  last ruaeatat ioa,  Mathe- 
aatical  predictioa.  Data  processing  systeas. 
Feasibility  studies. 

The  aia  of  this  prograa  is  to  prove  the  feasibil- 
ity of  providiag  field  inst ruaentat ioa  capable  of 
aeasuring  the  rate  of  degradation  of  perforaaace 
in  individual  electronic  devices.   The  aajor 
effort  during  the  sixth  quarter  was  as  follows: 
(1)  update  the  preseat  statistical  class  traasi- 
tion  aatrix  V  by  the  entry  of  all  test  cards  oa 
haad;  (2)  contiaae  the  study  of  possible  ways  ia 
which  to  atilise  eigeavalue  solutioas  or  other 
auaerical  processes  oa  the  test  data  to  deteraine 
the  entries  in  the  unit  aodifier  aatrix  U  or  its 
equivaleat;  (3)  introduce  new  aatheaatical  proc- 
esses on  the  test  data  to  provide  a  better 
defiaed  operability  state  vector  S;  aad  (^) 
review  the  test  inst ruaeatat ioa  froa  the  view- 
point of  adding  or  deleting  certain  pertinent 
paraaeters  on  the  AN/PRC-6  as  a  result  of  aa 
error  aaalysis  of  present  data  aad  to  chaage 
instruaentat ioa  to  obtaia  better  accuracy  on 
paraaeters  where  applicable.   In  additioa  to  de- 
scribiag  the  activities  coapleted  and  ia  process, 
this  report  includes  the  following  data:   (l) 
the  purpose  of  the  prograa;  (2)  breaks  the  pro- 
graa down  into  specific  tasks;  aad  (3)  the  plaas 
for  the  next  quarter.   (Author) 


AD-^IO  5  05 
(TISTB/JBM) 


DiT.   8 
OTS  prica  $1.60 


Microwave  Blactroaics  Corp.,  Palo  Alto, 
DEVELOPMt^NT  OF  LON-NOISE  TRAVELING-NAVE 
lateria  developaeat  rept.,  1-30  Apr  61. 
30  Apr  61,  lip. 
Contract  N0b8r81227.  Proj.  SS  021001  ST 


Ca 1 1 f . 

TUBES. 
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Unclassified  report 

Descriptors:   (*Travelina  wave  tubes.  Noise 
(Radio)),  (•Noise  (Radio).  Traveliag  wave 
tubes).  L  band,  S  band,  Ultrahigh  frequency. 
Superhigh  frequency.  Broadband.  Focusiag, 
Pulse  aodalation.  Standing  wave  ratios,  Klec- 
troB  beaas,  Blactron  guns.  Electrical 
iapedaace,  Gala.  Helixes. 

Research  was  coatinued  oa  the  design  and  develop- 
aeat of  low  noise  L-band  travel!  ag^iave  tubes. 
The  iaitial  design  considerations  for  the  low- 
nolse  gun  were  developed.   The  S-baad  gua,  which 
gave  satisfactory  perforaaace.  was  scaled  to 
L-baad.  and  the  calculated  noise  figure  was  less 
than  10  db  froa  1.0  gc  to  2.6  gc.   A  broadband 
helix  design  was  considered  ia  teras  of  the 
conditions  iaposed  by  the  required  PPM  focusing 
aad  broadband  noise  figure.   (Author) 


AD-ilO  506     Oiv.   8 
(TISTE/JBM)  OTS  price  |2.60 

Microwave  Electronics  Corp.,  Palo  Alto,  Calif. 
DEVELOPMENT  OF  LON  NOISE  TRAVELING-NAVE  TUBES. 
PHASE  III.   ENVIRONMENTALIZATION. 
Monthly  status  letter  rept.  no.  10.  1  Nov- 
1  Dec  62, 

by  A.'  C.  Ashley.   1  Dec  62,  I6p. 
Contract  N0bsr8l227.  Proj.  SS  021001  S.T.  21 

Uaclassified  report 

Descriptors:   (*Traveliag  wave  tubes.  Noise 
(Radio;),  X  band,  C  band,  S  baad,'  L  baad. 
Magnetic  fields,  Focusiag,  Magnets,  Packaged 
circuits.  Tests,  Electric  curreats.  Teaper- 
ature,  Gain,  Helixes. 
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AD-A10  508  Div.      8 

(TISTI/JBM)    OTS   prlea  11.60 

Microwave  Blactraales   Carp.,    Palo  Alto,    Calif. 

DEVELOPMENT    OF   LOM-NOISE   TRAVELING-NAVE    TUBES. 

latarla  developaeat   rept.    1-30  June   61. 

30  Jaae   61.    lip. 

Coatract    N0b8r81227,    Proj.    SS021001    ST2 

Uaclassified   repdM 

Descriptors:      (•Traveling   wave   tubes,    ^.-baad), 
(•L-baad,    Traveliag   wave   tabes),    Noisi     (Radio), 
Klaetrlcal    iapedaace.    Helixes.    Focusiif, 
Bloctric   poteatial.    Transf oraers,    Magij^tic 
fields,    Radlofrequeacy  pulses. 

Efforts   ware   ceatiaued   oa    the   desiga   aad   develop- 
aeat   of   L-baad    low-floise   travellng-«ave]tubes. 
The   helix   iapedaace   traasforaer   was    des||Bed,    aad 
calculatloas    predict    a    very   good   aatch    itom   1    to 
2.6  Gc.      The    iaitial    PPM-focusiug   coasid^ratioBS 
ladicate  that   it  will    be  possible   to  foJas   a 
tube  with   a    helix   of    250  volts.       (Authoj) 


AD-i10    553  Div.      8.    2 

(TISTP/FEM)    OTS   price  $9.10 

Norwegiaa   Defence  Research    Establishaeal 

A    STUDY    OF    lONOSPHliRIC    IRREGULARITIES. 

Techaical    suaaary   rept., 

by  H.    Boea,    P.    Christophersen   aad   T.    Hadlors. 

10   Mar   63.    92p. 

Grant  AF  EOAR62  33 

AFCRL  63  198  Oaclassified  rep<(tt 
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AU-410   562  Div.      8 

(TISTE/JBM)    OTS   price   $6.60 

Illinois    U.    Engineering  Experiaent    Statl 

Urbane. 

RESEARCH    STUDIES    ON   PROBLEMS    RELATED   TO 
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3,  1  Mar-31  May  63. 
0^74,  760D  Proj.  6278,  Task 


Quarterly  rept.  no. 
25  Juae  63,  57p. 
Coatract  AF33  657  1 
6278  01 
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AD-^10  573     Div.   8 
(TISTP/NH)  OTS  price  |10.50 

Nestinghouse  Electric  Corp.,  Baltiaore,  Md. 

THE  SYNTHESIS  OF  REDUNDANT  MULTIPLE-LINE 

NETNORKS. 

Annual  rept.  no.  1,  1  Mar  62-1  May  63, 

by  P.  A.  Jensen,  N.  C.  Maaa,  aad  M.  R.  Cosgrove. 

1  May  63.  1v. 

Contract  NoBr38.^200 

Unclassified  report 

Descriptors:   (•Networks,  Redundant  components), 
(•Synthesis,  Networks),  Reliability,  Digital 
systeas.  Feedback,  Errors,  Input-output  devices. 
Circuits. 

The  Isolating  Array  Synthesis  Procedures  was 
evolved  to  aid  in  the  design  of  redundant  aulti- 
ple-line  networks.   The  procedure  is  applicable 
to  networks  of  general  topology,  but  the  order 
of  redundancy  of  all  the  network* s  functions  are 
required  to  be  the  saae.   The  several  steps  of 
the  procedure  have  been  developed  in  sufficient 
detail  so  that  saall  exaaple  networks  have  been 
synthesized  and  the  procedure  is  ready  for  coa- 
puter  iapleaentation.   (Author) 


AD-X10  7^0 
(TISTE/CAM) 


Div.   8 
OTS  price  $2.60 


Corning  Glass  Norks.  Bradford,  Pa. 
NF  RESISTOR  FACTORIAL  LOAD  LIFE  TEST. 
Interia  developaent  rept.  Apr-July  63, 
by  Stouder  C.  Thoapson.   30  June  63,  1 5p. 
Contract  N0bsr87385.  Proj.  SR008  0305T9601 

Unclassified  report 

Descriptors:   (*Glass  resistors,  Life  expect- 
ancy). Teaperature,  Failure  (Mechanics),  Data, 
Analysis,  Test  equipaent  (Electronics),  la- 
st ruaentat  ion.  Statistical  analysis. 

This  project  is  concerned  with  perforaing  a  fac- 
torial load  life  test  on  heraetically  sealed, 
glass  NF  resistors.   The  results  of  this  test 
will  be  in  the  form  of  detailed  load  life  perfora- 
ance  data.   Resistors  of  two  rated  power  dissipat- 
ing capabilities,  1/8  watt  and  "i/i.   watt,  will  be 
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Division  8  -  ELECTRONICS  AND  ELECTRONIC  EQUIPMENT 


t«it«d.   !■  this  factcrial  test  •pproxiaately 
22.000  rviiiteri  «111  cperate  at  a  coabiaation  of 
traparatarat  of  70,  100,  125.  aad  150  C  aad  power 
diailpatiag  levels  af  aae  tiae,  two  tiaes,  three 
tlaes.  four  tlaas,  aad  five  tiaes  their  aaraally 
rated  power  for  2000  hoars.   la  additiea,  ^50  re- 
sistors all!  ba  tested  far  10,000  hoars  at  70  C 
•t  their  rated  power.   (Aathorl 

AD-410  777     DlT.   8.  15 
(TISTP/FEB)  GTS  price  $2.60 

Applied  Matheaaties  aad  Statistics  Labs.. 

Stanford  U. .  Calif. 

WAVE  PIOPAGATION  ON  A  COMPOSITE  AND  INRONOGENEODS 

STIIN6, 

by  Harold  Levlae.   17  lay  63,  30p.  Techalcal 

rept.  ao.  115 

Coatract  Noar225  11.  ProJ .  NI041  086 

Oaelassified  report 

Descriptorst   (•Propagatloa,  Naaarieal 
aaalysis).  ■oaeataa.  Telocity,  Oseillatloa, 
Oiffereatial  eqaatioas.  Traasf oraatioas 
(Matheaaties),  lategrals,  Oiffereaee 
eqaations. 

A  partiealar  iastaace  of  oae-diaeasioaal  wave 
propagatloa  is  discassed  which  aay  be  coa- 
Tealoatly  described  la  teras  of  the  saall  aapli- 
tade  traasTorse  aotioas  of  a  stretched  string. 
It  is  assaaed  that  the  striag.  of  infinite  over- 
all leagth  aad  laltially  rectiliaear  shape,  has 
a  coaposite  aatare  as  regards  its  aaterial 
aspect  or  density.   (Aathor) 

A0-A10  801      Di».   8,  30,  5 
(TISTE/JWS)  CIS  price  $10.50 

C-l-I-l,  lae..  Fort  Haachnea,  Arli. 

THE  SIGNAL  CORPS  GROUND  COMBAT  SMULATOR,  PROGRAM 

AND. DATA  LISTINGS.   ANNEX  I  -  VOLDNE  IV. 

Final  rept.,  pt.  i. 

May  63.  26^p. 

Coatract  DA36  039SC8000^ 

Oaelassified  report 

Oeseripterai   (•Traiaiag  devices.  Military 
tactics),  ("Prograaaiag  (Coapaters),  Training 
devices),  Slaalatiaa,  Coaaaaicat ion  systeas. 

A0-i10  820     Div.   8 
(TISTE/OiiO)  OTS  price  #1.10 

Philco  Corp..  Philadelphia,  Pa. 

CONSTANT  BANDWIDTH  R.  F.  PRESELECTOR  FILTERS. 

by  Qaentia  felt.   Jaae  63.  6p. 

Coatract  AF30  602  2331 

RADC  TOR63  221         Daelasslfled  report 

Descriptors:   (*Wavegaide  filters,  Taned 
airealts),  Baad-pass  filters.  X  band.  K  baad, 
Baadwidtk. 

This  techalcal  note  describes  the  r.  f.  pre- 
selector filters  developed  for  the  AN/TRC-56 
radio  aalt.   Oaasaal  properties  of  the  filters 
are  their  wide  taaiag  raage  aad  eeastaacy  of 
baadwidth  over  their  taaiag  raage.   A  descriptloa 
aloag  with  test  resalts  for  the  filters  Is 
iacladed.   (Aathor) 

AD-^10  833     Dlv.   8,  25,  15 
(TISTP/FIM)  OTS  price  $1.60 

RAND  Corp.,  Saata  Moaiea,  Calif. 

NEW  ANALYTIC  AND  COMPUTATIONAL  METHODS  FOi 

TREATING  NONLINEAR  CIRCUITS, 

by  Richard  Bellaaa.  Jaly  63,  12p.  RM3719PR 

Coatract  AFi9  638  700 

Uaclassified  report 


Descriptors!   (•Circuits,  Syathesis),  (vCoa- 
trol.  Theory).  (•Noalinear  systeas,  Nuaerical 
analysis),  (•Dyaaaic  prograaaing.  Boundary 
valaa  problea) ,  Adaptive  coatroi  systeas, 
Clectroa  tabes.  Transistors,  Oscillators, 
Olffarential  eqaatioas,  laoqualities, 
lategrala.  Perturbation  theory.  Partial 
diffareatial  eqaatioas,  Traasaissioa  ilaaa. 

A  nuaber  of  aew  aatkeaatical  techaiques  have 
been  developed  to  treat  various  classes  of  aon- 
llnear  probleas.   Three  theories  are  discussed 
here,  invariant  iabedding,  dynaaic  prograaaing, 
aad  quasilinearization,  and  a  selected  list  of 
refereaces  is  presented  for  further  readlag  la 
these  areas.   (Aathor) 


AO-ilO  856     Div.   8,  30 
(TISTi/JBM)  OTS  pric*  $1.10 

Ariioaa  State  0.,  Teape. 
A  MULTI -CHANNKL  SPEECH  ANALYZER, 
by  Robert  Dickie.  Jun >  63,  ^p. 
Contract  NoBr297il03 

Oaelassified  report 

Deacriptorai   (•Speech  recogaitioa.  Circuits). 
(•Circuits.  Speech  recogaitioa).  Relaxation 
oscillators.  Meehaaical  drawings.  Transistors. 
Diodes  (Sealcoaductor),  Aaplifiers,  Switchiag 
circuits.  Power  supplies. 

Oar  chaaael  of  a  solid  state  aultickaaael  speeck 
aaalyier  is  described.   Diagraas  of  tke  ckaaael 

aad  power  supply  circuits  ar#  given.  (Autkor) 


AD-i10  857  ,    Div.   8 
(TISTE/CAM)  OTS  price  $1.60 

Harry  Diaaond  Labs.,  Washington,  D.  C. 

A  MAGNETIC  DECADE  DEMONSTKATOR. 

BY  Mickael  J.  Kati.  20  May  63.  17p. 

ProJ.  540^6}  DA5S07  06  Oil  U 

HDL  TR1118  Uaclassified  report 

Descriptorst   ("Pulse  counters.  Magaetic 
cores).  (•Magaetic  cores.  Pulse  counters). 
Explosive  initiators.  Flask  leap,  Costs, 
Operatioa,  Tkeory,  Tiaiag  devices.  Meckaaical 
drawiags. 

A  aagaetie  core  couater  capable  of  eouating  froa 
one  to  ten  input  events  has  been  desigaed.   The 
couater  provides  aa  output  pulse  aft«r  a  pre- 
selected nuaber  of  events  occur  within  the 
Halt  of  the  oounter.   This  output  pulse  can 
fire  a  squib,  flash  bulb,  etc.  for  deaonstratioa 
purposes.   (Author) 


AD-ilO  880      Div.   8 
(TISTE/OHD)  OTS  priee  |2.60 

ITT  ladustrlal  Labs..  Fort  Mayae.  lad. 

PRODUCTION  ENGINEERING  MEASURE  FOR  TYPE  FW-202 

BARRIER  GRID  STORAGE  TUBE. 

Qaarterly  progress  rept.  ao.  7,  1  Jaa-1  Apr  63, 

by  D.  D.  Ougoaa.   23  May  63.  19p. 

Coatract  0A36  039ae85967 

Oaeiaaslfiad  report 

Daaeriptersi   (•Storage  tubes,  Prodaetloa). 
Electron  tube  parts.  Test  equipaeat  (Elea- 
troaioa).  Materials.  Electrophoresis. 

Coateatsi 

Target  bowl  aanufaeture 

Eleetrophoretlc  eoatlag 

Settiag  aad  vitrification 

Mesh  thickening  and  evaporation 

Toollag  aad  equipaeat 

Specif ieatloas  aad  drawings 
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ELECTRONKiS  AND  ELECTRONIC  EQUIPMENT  -  Division  8 


AD-i10  983     Div.   8 
(TISTP/FEM)   OTS  price 


8.  2,    25 

1^.60 


Ghana  U.  (Africa). 

EQUATORIAL  STUDY  OF  IRREGULARITIES  IN 

IONOSPHERE. 

Suaaary    rept.    no.    2,    Oct    6l-Dec   62, 

by    B.    R.    Cleaesha,    G.    S.    Kent,    J.    R.    Ki 

R.  W.  H.  Wright.  1  Mar  63,  ^Op. 

Coatract  AF6l  052  ^21 

AFCRL  63  197 

Unclassified  reddrt 
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( I ter,  aad 


Descriptors:  ("Ionospheric  propagati 
Tropical  regioas).  (•Propagation,  Hig 
quency).  Ionosphere,  Ataospheric  soun 
Experiaental  data.  Theory.  Diuraal  va 
Scattering,  Radio  signals,  Raages  (Oi 
Doppler  effect.  Pulse  aodulatioa,  Rad 
Electroaagaetic  waves.  Drift,  Velocit 
qaeacy.  Dist ribut ioa. 


A  aaaber  of  experiaeats  which  were  desi 
investigate  F  regioa  irregalar i t ie t  by 
the  back-scatter  techaiqae  are  describe 
experiaeatal  techniques  are  described  b 
and  the  results  given  in  detail.   The  r 
show  the  seasoaal  aad  nocturnal  variati 
the  occarreace  of  irregularities  which 
18  Mc/s.  sigaals,  the  site  and  drift  ve 
of  patches  of  irregularities,  the  heigh 
which  the  i rregalari t ies  occur,  and  tke 
of  the  irregularities,  as  opposed  to  th^ 
of  the  patch.   The  resalti  are  discusse 
light  of  iaforaation  obtiained  by  other 
using  different  techniques.   (Autkor) 


ined  to 
lie  a  a  s  of 

Tke 
tiefly, 

>|SUltS 

K*  in 
«:atter 
bcity 
'  at 

(lot  ioa 
i  aot  ion 
in  the 
fbrkers 


A0-i10  987 
(TISTI/JMS) 


Div.   8 
OTS  priee  $10.10 


Miorowave  Associates,  Inc.,  Burlington 
HANDBOOK  ON  HIGH  POWER  CAPABILITIES  OF* 
SYSTEMS. 

Final  progress  rept., 
by  Meyer  Glides.  21  Juae  63,  98p. 
Coatract  NObsr85190  ProJ.  SR0080302 

Uaclassified 


repi  t 


I'd 


Descriptors:   (•Waveguides,  Design),  ( 
books.  Waveguides),  Radiof requeacy  po 
Steading  wave  ratios,  Electroaagaetic 
Gases,  Teaperatare,  Electric  fields,  l(ii 
daaage.  Low  pressure  researck,  Config 

Tke  high  power  capabilities  of  waveguide 
are  specified,  for  the  coaaonly  used  wa« 
■odes  of  propagation,  in  teras  of  electc 
breakdowB  at  high  peak  powers  and  excess 
peratare  rise  at  high  average  power.  Th 
rial  includes  the  characteristics  of  var 
gases  and  the  effects  of  such  factors  as 
leagth,  repetition  rate,  gas  teaperature 
■oaics.  spurious  aodes  and  standing  wa 
iacluded  are  the  effects  resultiag  fro 
fora  conditions  in  electric  field  aad  ga 
perature.  The  iaforaatioa  is  given  pria 
ia  graphical  fora  froa  which  the  values 
caa  be  readily  obtaiaed.  A  sectioa  also 
the  probleas  associated  with  reduciag  tk 
kood  of  tke  occurrence  of  failures  in  hi 
■aveguide  systeas.   (Author) 


vea 


AD-^10   988 
(TISTP/FEM) 


Div.      8 
OTS   price   $12.50 


Microwave   Lab..    Stanford    U..    CaJif. 

SECOND   HARMONIC    GENERATION    USING   FERRIMAtNETIC 
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MATtRIALS  WITH  MICROWAVE  RESONATORS. 

by  E.  K.  Kirchner.  Apr  63,  169p.  ML* 

1028;,SR2 

Contract  AF19  628  3^2.  ProJ.  ^600.  Task  ^60003 

AFCRL  63  12^ 

Unclassified  report 

Descriptors:   (•Frequency  aulilpliers,  Ferri- 
aagnetic  aaterials),  (•Microwave  oicillaiors. 
Traveling  wavetubes).  Crystals.  Yiiriua  cow- 
pounds.  Iron  cowpounds.  Garnet.  Cayiiy  resona- 
tors. Microwaves.  Coaxial  filters.  Absorption. 
Resonance,  Experiaental  data.  Circuits,  Micro- 
wave networks.  Haraonic  oscillators.  Magnetic 
fields. 
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An  experiaental  and  theoretical  invest 
frequency  doubling  using  f err iaagnet ic 
with  aicrowave  resonators  is  presented 
cal  and  experiaental  results  are  corre 
obtain  a  better  understanding  of  the  p 
frequency  doubling  with  f err iaagnet ic 
The  investigation  started  with  an  expe 
vestigation  of  a  traveling-wave  type  f 
doubler.   Polycrystal 1 iae  strips  of  yt 
garnet  and  of  Ferraaic  R-1  were  placed 
traveling-wave  type  device.   Although 
ciency  of  the  device  was  low,  the  expe 
served  their  purpose  by  verifying  the 
developed  by  Auld.  et  al.   The  traveli 
device  also  served  as  a  aodel  for  the 
cient  traveling-wave  ferrite  frequency 
designed  by  Bady  in  which  he  utilised 
netic  aaterials  with  high  anisotropy. 

AO-^11  121      Div.   8 
(TISTE/JMS)  OTS  price  $<4.60 

Radio  Corp.  of  Aaerica,  Harrison,  N.  J. 
A  LOW-NOISE,  MULTIPLE-FUNCTION,  X-BAND  TRAVELING- 
WAVE  TUBE. 

Interia  developaent  rept.  no.  A,    1  Mar-31  May  63. 
by  G.  Hodowaace.  C.  Bacher  aad  R.  McMurrouah. 
28  June  63,  ^1p. 

Contract  NObsr87535,  ProJ.  SR008  03  J,,    Task  9293 
Sub. 

Unclassified  report 

Descriptors:   (•Traveliag  wave  tubes,  Design), 
(•Aaplifiers.  Secondary  eaission),  X-band, 
Electroaic  couateraeasures,  Coatainers,  Glass. 
Metal  seals.  Ceraaic  aaterials,  Liaiters. 
Helixes,  Focusiag,  Detectors. 
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AD-^ll  130     Div.   8,  26 
(TISTM/REB)  OTS  price  $8.10 

Fairchild  Sealcoaductor  Dlv.,  Falrchild  Caaera 
and  Instruaent  Corp.,  Mountain  View,  Calif. 
PRODUCTION  ENGINEERING  MEASURE,  2N9U  AND  2N995 


Division  8  -  ELECTRONICS  AND  ELECTRONIC  EQUIPMENT 


Qaartcrly  rept.,  30  Jaa-30  Apr  63. 
by  P.  M.  Meiltr.   30  Apr  63,  1v. 
Cvatract  0A36  039te86726 

Uaclattifivd  r«p«rt 

Ovicriptorti   (*TraBSiftort ,  ■■■!•{ aetariag 
■•thadt) ,  Silieaa,  Kpltaxial  growtk.  Relia- 
bility (Klaetroaics) ,  Baadiag,  lapvritie*. 
Straiaa*,  Tatti. 

Caataatst   Laad  Attack  laproTtaeatt   changa  ia 
■atal  syataa,  saall  ball  boadiag,  wire  study, 
altraaaaic  boadiag,  aad  dyaaaic  aad  step  itresi 
taatiag;  Preparatioa  of  subttrate  for  epitaxial 
groath;  laprove  header  platiag;  Eliaiaate  gross 
particles;  aad  laprore  die  attach. 


AD-^n  13^     Div.   8,  26 
(TISTe/CAl)  GTS  price  |2.60 


Bliley  Electric  Co.,  Erie,  Pa. 
PRODUCTION  ENGINEERING  lEASUIE  QUARTZ  CRYSTAL 
UNITS  CR-(»-^0)/U  (2.5  MC  HIGH  PRECISION]. 
Qaarterly  progress  rept.  ae.  7,  1  Dec  62- 
28  Feb  63, 

by  J.  M.  lolfskill.  I.  T.  Schlaadecker  aad  Robert 
■oBck.  1963.  26p. 

Coatract  0A36  039sc85958.  Order  ao.  6013PP61  81  81 

Oaclassified  report 

Oescrlptorsi   (*Q«arta  resoaators.  Mediaa 
freqaeacy),  ('laaaf actariag  aetkods,  Qaarts 
resoaators).  Agiag  (Materials),  Specif icatioas , 
Freqaeacy  stabilisers,  Measareaeat,  Crystal 
oveas,  Teaperatare,  Prodactioa. 
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AD-A11  U9 
(TISTE/CAB) 


Di*.   8 
OTS  price  $2.60 


Boeiag  Co.,  Seattle.  Mask. 

QUALIFICATION  TEST  REPORT  FOR  NODEL  SPECIFI- 
CATION 5-133-111-1-15  AND  QUALIFICATION  SUPPLE- 
MENT I  THEREOF.  ANTENNA  AS-1 18^/GSQ-5^. 
by  H.  J.  Kostrey.   6  Mar  63.  2^p.  Rept.  no. 
D2  6596  2 
Coatract  AFO^;  6^7  289 

Uaclasslfied  report 

Descriptorsi   (*Gaided  alsslle  aateaaas. 
Specifications).  Tests,  Teaperatare.  Huaidity, 
Altitude  chaabers,  {lateaaa  radiatioa  patteras. 
Test  facilities. 


AO-^II  150      Div.   8.  25 
(TISTP/JH)  OTS  price  |1.60 

IIT  Research  fast..  Chicago.  111. 

TMO-CONDUCTOR  LOM-PASS  TRANSMISSION  LINE  THEORY. 

Quarterly  rept.  ao.  8, 

by  Heary  G.  Tobia.  25  Jaae  63,  15p.  Rept.  ao. 

5167Q8 

Coatract  N178  7927.  Proj.  E167 

Oaclassified  report 

Descriptorsi   ('Traasaissioa  liaes.  Electrical 
ceaductaace) .  (•Coaxial  cables.  Atteaaat ioa) . 
Electric  coaaectors,  Dielectric  properties. 
Ferrites.  Analysis  of  variaace. 

The  effects  of  variatioas  ia  the  coatact  betweea 
the  dielectric  aad  the  two  coaductors  of  aa  attaa- 
aatiag  coaxial  cable  were  studied.   It  is  shows 
that  the  contact  givea  by  a  closely-kai tted  copper 
braid  over  the  outside  of  the  cable  gives  as  good 
a  coatact  as  is  coaaercially  feasible.   The  dif- 
ficulty arises  froa  poor  coatact  at  the  inner 
conductor.   Several  additioaal  cable  types  are 
BOW  OB  order  ia  order  to  deteraine  if  staadard 
coaaercial  aaaafactariag  techaiques  caa  be  ased 
to  coastract  a  cable  which  will  aeet  design  spec- 
ificatioas.   Liaes  which  utilise  a  ferrite  as  the 
dielectric  wertf  coastracted.   It  was  foaad  that 
at  least  a  two-fold  iacrease  ia  the  atteaaatioa 
of  such  a  liae  caa  be  realised  througk  tke  use  of 
a  tkia  resistive  fila  to  periodically  load  tke 
liae.   Ferrite-f i 1  led  dielectrics  were  iavesti- 
gated.   Experiaeatal  evideace  iadicates  tkat 
little  additioaal  beaefit  is  derived  froa  SBCk  a 
teckaiqae  over  tke  ase  of  aay  aetallic  filler. 
Teckaiques  were  also  stadied  for  allowiag  tke  use 
of  frequeacy-depeadeat .  seai-solid  aaterials  to 
be  iacorporated  into  a  practical  line  design. 
Tkis  aay  be  accoaplisked  tkrougk  the  use  of 
lauric  acid  to  solidify  tke  liae.   (Autkor) 


AD-i11  ISO      Dlv.   8.  26 
(TISTE/CAM)  OTS  price  $1.60 

Midlaad  Mfg.  Co..  lac.  Kaasas  City.  Kaas. 

CR-(XM-A^)/U.   MODERATE  PRECISION  GLASS  ENCLOSED 

CRYSTAL  UNITS. 

Quarterly  progress  rept.  ao.  3.  1  Oct-31  Dec  62. 

31  Dec  62,  17p. 

Coatract  DA36  039sc86717 

Uaelassified  report 

Descriptorsi  (•Quarts  resoaators.  Crystal 
kolders),  (•Crystal  kolders.  Glass  seals). 
(•Maaufacturiag  aetkods.  Crvstal  kolders), 
Processing,  Seals  (Stoppers). 

Tke  coBstructioa  aad  asseably  of  the  first  glass 
kolder  sealiag  equipaeat  kas  been  coapleted. 
Modifications  will  be  necessary.   Sealing  experi- 
aents  kave  been  conducted  witk  several  iadactioa 
keatiag  coils.   (Autkor) 


A0-i11  201 
(TISTP/MH) 


Div.   8,  25 
OTS  price  $2.60 


Aerospace  Inforaation  Div.,  Mashington,  D.  C. 

LONG  LINES  NITH  PARAMETERS  VARYING  ALONG  THEIR 

LENGTH. 

3  July  63,  18p. 

AID  Report  T63  90 

Oaclassified  report 

Traas.  froa  Elekt rickest vo,  2,  pp.  53-59,  Jaa  50. 

Descriptors:   ("Transai ssion  lines,  Electrical 
properties).  Coaxial  cables,  Aateaaas,  lategral 
equatioa,  Differeatial  equatiaas,  Tkeory. 


32 


ELECTRONIC^  AND  ELECTRONIC  EQUIPMENT  -  Division  8 


AO-411  210      Div.   8,  2 
(TISTP/FEM)   OTS  price  $6.60 

Massackasetts  last,  of  Tech.,  Caabridoe 

THE  RESPONSE  OF  SOILS  TO  DYNAMIC  LOADINGS 

by  "Frederick  V.  Lawrence.  Jr.   Mar  63.  1v.  Rept. 

ao.  U;  Researck  rept.  R63  8. 

s:b{a's'ri;*0O9°''"""^*  '"'""■'•  "''  '^  °°'' 

Uaclasslfied  report 


Descriptors:   (•Soils,  Propagation)   (• 
saaic  radiatioa.  Crystals).  Bariua  coap 
Titaaiua  coapoaads.  Velocity,  Pressure 
aeat.  Saad,  Glass,  Have  traBsaission.  PI 
electric  trnntducers.  Pulse  generntors 
aaterials,  Experiaeatal  data.  Errors,  cl 
Saadstoae,  Sbear  stresses.  Elasticity. 
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Div.   8 
OTS  price  $9.10 


■agaavox  Co..  Fort  Hayae.  lad. 
QUARTZ  CRYSTAL  OSCILLATOR  CIRCUITS  STOOY 
Qaarterly  rapt.  ao.  2.  1  Dec-28  Feb  63 
by  D.  Firtk.  17  July  63.  1v.  Rept.  ao.'x 
Coatract  DA36  039AMCOOO43.  proJ.  3A99  15 

Uaclasslfied  reperlt 
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Descriptors:   (•Signals.  Detectioa).  (•Detec- 
tors, Statistical  analysis).  Statistical 
distributions.  Signal  to  aolse  ratio,  Probabil- 
Ity.  Statistical  test,  Sequeatial  analysis. 
Statistical  processes.  Integral  equations. 
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ub  1  given  x  sub  (1-1))  by  observ- 
of  x  sub  i's  is  presented,  and  his 
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*l)-411  222     Dlv.   8 
(TISTP/JP)  OTS  price  $2.60 

««nd  Corp..  Santa  Monica,  Calif. 

nfTc^U"*"*^^  °^   ^"^  ^^*5ED  SQUARE-LAM  SEQUENTIAL 
DETECTOR  IN  THE  ABSENCE  OF  SIGNAL, 
6y  Milllaa  B.  Kendall.  July  63.  25p.  ■M3759Wt 
Contract  AF49  638  700  -"'^Tl« 

Unclassified  report 
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AD-411  22A    Div.   8.  15 
(TISTP/JP)  OTS  price  $5.60 

Nortkeastera  D.,  BostOB,  Mass. 

DESIGN  OF  INPUT  MAVEFORMS  TO  YIELD  TIME-LIMITED 

ORTHOGONAL  OUTPUTS,  i-i-iitu 

by  Jaae  B.  Caapbell  aad  F.  B.  Seis.   Mar  63,  6lp. 
Scientific  rept.  no.  3 

Contract  AFI9  60^  7^9^  and  Great  AF  AF0SR62  371 
ProJ.  .^610.  Task  ^^61003  * 

AFCRL  62  907  Uaclasslfied  report 

Descriptorst   {•Llaear  systeas.  Matkeaatical 
analysis),  Coaauai cat  ion  theory,  Sigaals,  Elec- 
troaagnetic  waves.  Elect roaagneti c  pulses. 
Integrals.  lategral  traasforas.  Functions. 
Polynoaials. 
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e-lnvariaat,  linear  systea.  witk 
ponse  h(t),  systea  fanction  B{s),  is 

of  input  signals  which  results  in  a 
ut  signals  tkat  are  orthogonal  on  a 
val  of  tiae.   A  solution  to  the  pro- 
cussed.   Restraints  are  iaposed  on  in- 
put sets  to  evolve  probleas  of  prac- 
eeriag  iaterest.   A  feasibility  study 
the  solution  proposed.   For  this  pur- 
onal  systea  function  H(s)  -  N(s)/D(s) 
Restraints  Iaposed  on  both  input  and 

are  that  the  functions  be  real-val- 
Ite  energy  and  t i«e-liBi ted.  It  is 
the  proposed  solution  involves  finding 
al-valued.  finite-energy  p^(t)  which 
lently  di f f erent iable*  for  the  ra- 
ea  function  and  which  have  the  prop- 
he  set  HU)    P^d)  is  orthogonal, 
the  polynoaial  of  differentiation 
to  the  polynoaial  N(s).   Techniques 
nlng  aeabers  of  a  set  P|j(t)  are 
It  is  deaonstrated  that  aany  such 
found  for  a  given  rational  H(s). 
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Division  8  -  ELECTRONICS  AND  ELECTRONIC  EQUIPMENT 


(TIST?/J»S) 


DiT.   8 
OTS  prle* 


15.60 


D«H«y,  6.  C.  aid  Co.  lac.  N«m  York. 
A  STUDY  OF  COIRELATOR  BEHAVIOR  USING  "NON- 
STATIONARY"  SIGNALS.  PART  I, 
br  M.  G.  Clitsaat.   17  Jaao  63.  5^p.  Rept.  ao. 
R127  1 
Coatract  NONI3158  00 

Daelatilflad  report 

Daterlptorti   (*Corr«latori,  Radio  tlgaalf), 
(*Corralatloa  tackalqaas.  Radio/ reqaeacy  lattr- 
ftraaea).  Statistical  faaetloas,  Rathoaatical 
■odal*.  Mfl'al  to  aolse  ratio,  Aaalog  systaas, 
Clipper  elrcalts.  Probability,  lodalatloa.  Gala. 


Effort!  vara  dlraetad  tovard  deralopl 
paetad  eorralatloa  bekavlor  of  aaalog 
earralator*  proceislaa  aoa-ctatloaary 
(■■Itlplleatlra  aolsa}  aay  rasalt  la 
dagradad  corralator  parforaaaca  tkoag 
gradatloa  If  tba  laaa  for  tka  tao  cor 
Noa-statloaary  aolia  aay  dagrada  aaal 
gala  wkaraat  It  appears  to  laprova  tk 
by  tka  clipper  correlator.  Tke  devel 
restricted  to  tke  caie  of  saall  sigaa 
aaise.  A  eoapaaloa  article  preseats 
af  aa  experlaeatal  larestlgatloa  desi 
avalaate  tke  developaeats  la  tkls  rep 
as  to  lavastlgate  correlator  bekavlor 
ease  af  large  slgaals.   (Aatkor) 
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AO-ill    252  Olv.      8 

(TISTI/JMS)    OTS  price   95.60 

■artia   Marietta   Corp..    Baltlaore.    Id. 

OPTUIUM  APERTURE    STUDY. 

riMl   rapt., 

ky  K.   Lafferta   aatf  D.    Lee.    Jaae    63.    55p.    RM235 

Caatraet  Ar30  602   2676.    PraJ .   ^506.    Task  i5060^ 

lAOC  T0R63   188  Oaclaaslfled   report 

Oeaerlptarai      (*Aateaa«s,    Matkaawtleal   aaal- 
yala).     (•Aateaaa   ra'dlatlaa   patteras.    latke- 
aatical    predletlaa).    Leaat    sqaares   aetkad, 
Calcalas    of   variatiaas.    Field    tkeory.    Aateaaa 
labes.    Gala.    Special    faaetloas. 

Iffarts   aero  directed    ta  stady   tke   applicability 
af    tke  Hieaer^^peBcer    tkearea  to   aateaaas.      Tkls 
tkeorea  states    tkat   alaiaaa   staadard   deriatioa 
af    tke    far-field    paaer   pattera   occurs    wkea    tke 
illBBlaatioB   fuactlaa   carrespoads    to    tke    lowest 
aade   af   vibratlea   af   a   aeabraBe    stretcked   across 
tke   apertare   epeaiag.      Tkia   fiaal    report   studies 
variaaa    represeatatlva   distrlbatlaas    aad   far- 
flald  poaar   pattera*   far  differeat  aateaaas.     Alse 
preseatad   are    tke   aaalytleal   ■alatlaas    af    optlaua 
illaalaatlaa  distribatiaa  far   liaear.    iquare. 
circular   aad   elliptieal    aateaaas,    aad   tke   respee* 
tlTO   ezpressiaas   far   far-field   power   diffractien 
pattera,    aad   tke    seratk   aad   secead   aaaeats.      Tke 
lllaalaatlaas    aad   far-field    patteraa    far    tke 
eptiaua  aad    aaaaptiaua  cases    are   plotted.      A 
coaparisaa   is    sMde   of   variaas    aonoptiaua  distrl- 
b'itioas    aad    tke    eptiaua  diatributiaas    as   deter- 
ai Bed    by   tke   ■ieaer-Speacer    tkeorea.      HoreoTor. 
estlaates   are   girea   af    tka    cast   aad   effart    ra- 
qaired   far    tke   kardware   lapleaeatatlea   af    tke 
aateaaas    witk    tke    aptlaaa   illaalaatiea.    (Aatker) 


A0-i11    259  DiT.      8 

(TISTP/FH)    OTS   price   $5.60 


EaersoB  aad  CuaiBg  Ibc,  CaBtoa,  Mass. 

H-MAVES  ON  AN  ANISOTROPIC  DIELECTRIC  SLAB. 

Fiaal  rept.. 

by  E.  J.  Laoaa  aad  S.  J.  Nasoa.   Oct  62,  I5p, 

Coatract  AF19  628  463,  FroJ .  ^600 

AFCRL*62  776  Uaclassified  report 


Descriptors!   (*Aateaaas,  Propagatioa) ,  (*Elac- 
troaagaetic  ware  refleetioas,  Dielectrics), 
(■DesigB,  Aateaaas),  Tkickaess,  Velocity, 
Aaisotropy.  Hagaetic  fields,  Coapaters, 
Aaalysis,  Electreaagaet ic  wares,  Tkeory, 
Tables,  Atteauatioa,  Frequeacy,  Aateaaa  radia- 
tioa  patteras,  Nagaete-opt ic  effect,  Sbeets, 
Partial  differeatial  equatioas. 
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AD-411  267 
(TISTS/OHO) 


Dir.   8 
OTS  price  18.60 


Texas  lastraaeats  lac,  Dallaa. 

PRODUCTION  ENGINEERING  KRASURSS  TO  INCREASE  TRANS- 
ISTOR RELIABILITY. 
Qaarterly  progress  rept.  aa.  2,  1  06t-31  Dee  62. 

31  Dec  62,  75p. 
Caatraet  DA  039sc86730 

Uaclassified  repart 

Descrlptarai   (*Traasistors ,  Maaufacturlag 
aetkods).  Reliability  (Electroaics ) ,  Test  aetk- 
eds,  CleaBtag,  Packaged  elrcalts.  Fixed  coa- 
tacts,  Diffuslaa,  Meldiag,  Slllcaa. 

BtiBued  aa  tke  process  iteas  aad  progress 
e  ia  tke  followiag  areasi   (1)  Caatiaued 
Beat  was  suide  la  aaterlal  preparatioa  area, 
larly  la  tke  area  of  slice  cleaaiag;   (2) 

package  was  taaled  aad  aadlfled  sllgktly. 
ae  for  aecarately  asseabliag  tke  slag  aad 
was  built  aad  eTaluated  satlsfactarily) 
rk  eaatlaaed  aa  iaprerad  caatacts.   A 
ley  collector  braxe  aad  a  celd-boaded  al- 
eaitter  aad  base  coatact  was  adapted  for 
Bar  device;   (4)  Several  pieces  of  equip- 
re  built  to  facilitate  process  caatrol; 

Plaaar  diffusioa  processes  were  optoaixed 
uctlOB  facilities.   Tke  Dry  Box  Liae  for 
ing  tke  plaaar  device  was  aade  eperatioaal. 
as  of  eagiaeeriag  activity  were  as  fellowst 
erial  preparatioa,  (2)  Cleaaiag  teckaiques 
bleas,  (3;  Asseably  prior  to  eacapsulatiea, 
kage  iaproveaeat,  (5)  Qualltv  assuraace. 

Value  ackieveaeat.   (Aatkor) 
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AD-411  274     Div.   8 
(TISTP/JP)  OTS  price  19.10 


Jokes  Hopkias  U. ,  Sckool  of  Eagiaeeriag, 

Baltinore,  Nd . 

R£PR£St^NTATION  AND  ANALYSIS  OF  SIGNALS.   PART  XIV. 

TIME-VARYING  SYSTEMS  NITH  SEPARABLE  SYSTEM 

FUNCTIONS. 

by  Leonard  Weiss.   30  Jan  63.  94p. 

Coatract  NoBr24853 

Uaclassified  report 

Descriptors:   ('Networks.  Differeatial  a^aa- 
tioBs).  ("Slgaals,  Matkeaatical  aaalysis). 
Coaaunication  tkeory,  Fuactioas.  Tiae-lag 
tkeory.  Modulatioa  tkeory,  Aaalog  coaputers, 
Coatrol  systeas.  Integral  traasforas. 


94 


ELECTRONICS  AND  ELECTRONIC  EQUIPMENT  -  Division  8 


Tke  relatloBsklp  of  tke  differoBtial  equ»tion  of 
a  systea  to  tke  systea's  weigktlng  pattetn  (la- 
pulse  response)  is  discussed.   Tke  realisation  of 
liaear  differeatial  systeas  is  discussed]  and 
soae  "tricks"  regarding  aanipulation  of  tke 
positioB  of  fuBctioB  geaerators  in  an  aniiog- 
coaputer  type  realiiatioa  (witkout  ckangUg  tke 
iaput-output  relatioB)  are  presented.   Tlae- 
varyiag  systeas  describable  by  separable^t-doaain 
systea  functioas  are  discussed.   An  s-doitin  sys 
tea  fuactloa  H(s.t)  is  defiaed  by  regardl«g  tke 
respoBse  of  a  liaear  differeatial  systea 
iapat  est  as  H(s,t)est.   Tke  interpretatl 
separable  H(s.t)  la  teras  of  tke  correspc 
weigktlng  pattern  and  differential  equati 
discussed,  and  it  is  proved  tkat  a  suffle 
coadltioa  for  separability  is  tkat  H(s.t) 
ratloaal  la  s.   It  is  also  skown  tkat  a  non- 
ratioaal  separable  H(s.t)  aast  of  necessity  be  a 
represeatatloB  of  a  aoa-separable  H(8,t)  ^onsist- 
iag  of  a  fialta  auaber  of  teras.   (Author 


AD-411  288     Div.   8 
(TISTE/JBM)  OTS  price  |5.60 

Mitre  Corp.,  Bedford,  Mass. 
ELECTRON  B£AM  PARAMETRIC  AMPLIFIER 

52p*'tM35J?''**^  "**  ''■  "■  '*'"^^*P*-   '■■•|63. 

Coatract  AF19  628  2390.  ProJ.  750 

ESD  TDR63  256  Uaclisslfled  rope 


rt 


Descriptors:  (•Paraaetric  aapliflers 
(Radio)).  CNoise  (Radio).  Paraaetric'a 
flersj,  Tkeory.  L  bead.  Electroa  beaas 
troaagaetic  fields.  Magnetic  fields.  Mo 
tioB.  Paaping  (Electronics),  Electron  g 
Gala.  Baadwldtk.  Coupling  circuits,  Sta 
Atteaaators,  Mavegaide  circulators. 

Researck  coaceraed  a  study  of  low  aolse  p 
aetrlc  aapliflers.   A  coaaercially  purcka 
L-baid  electroa  beaa  paraaetric  aaplifier 
evalaated  aad  a  tutorial  preseatatioa  of 
aolse  tkeory  is  glvea.   Metkods  tkat  caa 
•■ployed  to  reduce  tke  aolse  figure  of  a 
aetrlc  aaplifier  are  also  discussed.   (Au 


*0-411  315     Div.   8 
(TISTP/FEM)   OTS  price  11.10 

Norweglaa  Defease  Rasaarck  Establisbaent. 

*  NOTE  ON  THE  PROPERTIES  OF  INERT  NETH0RK3 

ky  A.  Toaaiag.   16  Nov  62,  7p. 

Contract  AF61  052  484 

NDRE  Tackaieal  aota  ao.  6;  AFCRL  63  32 

Uaclassified  report 

Descrlptorst  (•Networks,  Traasforaers) 
teriag.  Matrix  algebra.  Eqaatioas,  Elec 
curreats.  Electric  poteatial.  Vector  aa 
Oiffaraatial  aqaatioaa,  Blaetroaagaetlc 
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It  Is  skews  tkat  aa  iaart  aetwork  as  defiakd  by 
Tkeratoa  always  kas  a  scatteriag  aatrix  wk^k  is 
real,  ortkogoaal  syaaetric  aad  iBdependent  of 


rrequeacy   aad  tkat  aay  aetwork  witk  tkese  proper- 
ties aay  be  realized  as  a  bank  of  Ideal  triisfor- 
■•rs.   (Aatkor)  ^ 


*l>-411  326 
(TISTE/JBM) 


Div.      8,    5 
OTS  price  $11, 


00 


"otorola    lac,    Pkoeaix.    Arix. 

COMPATIBLE  TECHNIQUES   FOR    INTEGRATED  CIRCU 

Oearterly  rept.    ao.    6,    1    JBae-31    Aao  62. 

31    Aag   62.    1v. 

Coatract   AF33   6l6  8276 

Uaclassified   report 


proper- 


l"RY, 


Descriptors!   ("Integrated  circuits.  Process- 
ing). (•Aapliflers.  Integrated  circuits). 
(•Electronic  equipaent.  Integrated  circuits) 
(•Digital  systeas.  integrated  circuits). 
(•Transaltter-receivers,  Integrated  circuits) 
Dielectric  fllas.  Oxides.  Tin.  Electronic  coa- 
autator.  Electronic  switckes,  Ultrahigk  frequen- 
cy. Coaputer  logic.  Electric  Insulation,  Mod- 
ules (Electronic).  Metal  fllas.  Fixed  contacts. 
High  frequency.  Dioxides,  Diffusion.  Epitaxial 
growth.  Coding.  Very  high  frequency.  Aapliflers, 
Radiofrequency  aapliflers.  Transistor  aapli- 
flers. Capacitors.  Tantalua  capacitors.  Elec- 
trical networks.  Packaged  circuits.  Tuned 
circuits.  Fllas.  Seaiconductor  divices.  Diodes 
iSealconductors) .  Transistors,  Relaxation 
oscillators.  Seaiconducting  fllas.  Materials, 
AluainuB.  Silicon.  Resistors.  Manufacturing 
aethods.  Vapor  plating.  Tests.  Electric  potea- 
tial, Gain. 

Contents:   Thin  Fila  Technology;  Tkin  Fila  Fab- 
rication; Design  of  Integrated  Radio  Frequency 
Aapliflers;  Metkods  of  Isolation  of  Active  Ele- 
aents  in  Inteyrated  Circuits;  Integrated  Devices 
lul   "y'»'*<'  Circuits;  Digital  Systea  Design;  and 
UHF  Traasreceiver  Design  and  Fabrication. 


AD-411  331     Div.   8,  6 
(TISTP/FEM)  OTS  price  $1.60 

Mitre  Corp.,  Bedford,  Mate. 

THE  EFFECT  OF  POLARIZATION  ROTATION  IN  THE 

IONOSPHERE  ON  HORIZON  SEARCH  RADARS, 

by  R.  H.  T.  Bates.  June  63,  lip.  15654 

Contract  AF19  628  2390,  ProJ.  602 

ESD  TDR63  250         Uaclassified  report 

Descriptors!   ('Searck  radar.  Polarixatioa) . 
(•Polarlxatlon.  Rotatloa),  Ionosphere.  Radar 
slgaals.  L  bead.  S  baad.  Magaeto-optlc  effect 
Radio  waves.  Propagatioa.  Magaetic  fields 
Earik.  Frequency.  Radar  reflection.  Very  kigk 
frequeacy.  Ultrakigk  frequency.  Electroa 
deaalty,  Measureaeat,  Geoaetry,  Range  finding. 

For  long-range  korixoa  searck  radars  it  Is  coa- 
claded  tkat  dual  polarixatioa  receptiea  (or  the 
reception  of  the  opposite  head  of  circular 
pelarixatioB  froa  that  traasaitted,  whea  circular 
palarlxatloa  is  traasaitted)  is  necessary  for 
radars  operating  at  UHF  and  below.   Dual  polari- 
xatioa reception  aay  be  necessary  for  L-baad 
radars.   Dual  polarixatioa  reception  is  not 
necessary  for  radars  operating  at  S-band  aad 
above.  (Author) 


*0-411  333     Div.   8 
(TISTE/JWS)  OTS  price  #2.60 
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Hoffaaa  ElectroBics  Corp.,  Los  Aageles.  Calif 
DEVELOPMENT  AND  FABRICATION  OF  ANTENNA  GROUP  ' 
AN/G8A , 

Qaarterly  progress  rept.  no.  1.  i  Jan-1  Apr  63. 
by  F.  C.  Carpenter.  l  Apr  63,  29p. 
Contract  DA36  039SC90847,  DA  ProJ.  2Z54  02  001 

Uaclassified  report 

Descriptors!   (•Oanidi rect ioaal  aateaaas. 
Anteaaa  aasts),  (•Aateaaa  aasts.  Hydraulic 
systeas).  Bandpass  filters.  Standing  wave 
ratios.  High  frequency.  Helixes,  Control 
paaels.  Measureaeat,  Haraonic  aaalysis,  Grouad 
(Electrical). 

A  ground  systea  for  Aateaaa  Group  AN/GRA  was  de- 
veloped after  extensive  testing  at  three  antenna 
test  sites  where  the  followiag  soil  conditions 
prevail!   (1)  rocky,  low  conductivity  soil   (2) 
rick,  sandy-loaa  soil,  and  a  coaproaise  of  (1) 


Division  8  -  ELECTRONICS  AND  ELECTRONIC  EQUIPMENT 
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AD-A11  338     Di».   8.  30 
(TISTP/FEB)  OTS  price  $3.60 

Lockheed  Aircraft  Corp..  SaaayTale.  Calif. 

CLICTION  SPIN  KCHU  RESONANCE. 

Aaaaal  atataa  rept.  ao.  5. 

by  D.  Kaplaa.  1  May  63.  1*.  3  53  63  2 

Coatraet  NOBr25A1  00.  ProJ.  0^8  125 

Uaclatalfled  report 

Doicrlptarii   (•Coapatora.  MlcrowaTe  frequeacy), 
(•SplB,  Besoaaace),  (aParaaagaetic  resoaaace. 
Electroas).  Freqaeacy.  Baadwldth.  Varactor 
dlodea.  Naelear  splas,  Cryogeaici,  Cryogeaic 
storage  devices.  Spectroscopy.  I astruaeatatloa. 
Bxperlaeatal  data.  Palse  aodalatlon,  Gates 
(Clrealts),  lagaetroas.  Radio  recelvor,  Swltch- 
iag  clrcaits. 


The  appllea 
paraaagaoti 
aeaory  elea 
Is  dlseasse 
lavolTlag  s 
oloctrle  fi 
eies  are  ov 
oxtrapalato 
straaeatal 
wave  spia  e 


tioa  of  the  spla  echo  phenoaenoo  ia 
c  electroa  systeas  as  a  coapatible 
eat  la  a  alcrowave  carrier  coaputer 
d.   Recoat  experlaeatal  results 
pla  echo  pheaoaeaa  froa  crystalliae 
eld  lateractlOBS  at  alcrowave jfrequen- 
alwated  for  aeaory  applicatioas  aad 
d  for  projected  aeaory  systeas.   la- 
teehalques  developed  for  these  aicro- 
cho  studies  are  described.  (Author) 


A0-A11  353     Div.   8 
(IISTE/JM)  OTS  price  $3.60 

Cooley  Electroaics  Lab.,  U.  of  Michigan,  Ana 

STUOYOF  PHASE-SHIFT  AMPLIFIER  TECHNIQUES. 
Quarterly  progress  rept.  ao.  1,  1  Oct-31  Dec  62, 
by  D.  K.  Adaas.  Feb  63.  30p.  Rept.  ao.  5^07  IP 
Coatraet  DA36  039aac0OO59,  Task  ZZUU   03I  17 

Uaclassified  report 

Doscriptorsi   (•Paraaetric  aaplifiers.  Phase 
shifters),  ("Varactor  diodes,  Paraaetric 
aaplifiers),  Ferrites,  Diodes  (Seaicoaductor) . 
Paapiag  (Electroaics),  Traasaissioa  liaes. 
Phase  detectors.  Matheaatical  aodels.  Wave- 
guide circulators.  Crystal  detectors.  Micro- 
wave freqaeacy,  Hagaetie  aaplifiers. 


Progress  was  aade  ia  studyia 
aalt iplo-varaetor  aad  ferrit 
aaplifiers.  A  slagle-varact 
built  ia  aa  optiaaa  stractar 
operates  ia  the  reflectioa  a 
tor.  The  prlaciple  weakaess 
was  the  diode  detector,  so  c 
has  beea  aade  of  this  detect 
ia  excess  of  50  perceat  have 
Study  was  also  aade  of  a  tra 
periodically  loaded  with  var 
beaefits  this  technique  will 
Structure  was  desigaed  aad  i 
described  are  ferrite  core  t 
beiag  used  to  iavestigate  ph 
with  aultiple  paapiag.  A  re 
lag  sabharaoaic  oseillaiio"* 
is  also  discussed.   (Author) 
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h  a  circula- 
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OB  line 
to  see  wha.t 
e.   A  suitable 

tested.  Also 
es,  which  are 
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rease  gaia, 


AD-411  372 
(TISTE/JWS) 


Div.   8 
OTS  price  t2.60 


Vestiaghouse  Electric  Corp.,  Pittsburgh,  Pa. 

A  SIMPLE  METHOD  OF  PROTECTING  A  SUPERHETERODYNE 

RECEIVER  FROM  PARALYSIS  DURING  PULSED  R.  F. 

APPLICATIONS, 

by  J.  de  Klerk.   10  Oct  62,  22p.  SRJ 

Contract  AF19  60^  8826.  ProJ.  ^600,  Task  460003 

AFCRL  62  926  Uaclassified  report 

Descriptors:   (*Radio  receivers,  Radiof requeacy 
pulses),  ("Diodes  (Seaicoaductor),  Switchiag 
circuits),  Interaediate  frequency  aaplifiers, 
Test  equipaent  (Electroaics),  Measureaeat, 
Tiaing  circaits. 

la  pulsed  RF  techniques,  such  as  those  used  for 
ultrasonic  aad  hypersonic  in  vest igat ioas.  one 
of  the  probleas  eacountered  is  paralysis  of  the 
receiver  during  and  soae  liae  after  the  traas- 
aitter  pulse.   An  iBexpcasive  aad  effective 
aethod  of  preventing  receiver  paralysis  is  a 
solid  state  diode  switch  inserted  in  the  line 
between  the  IF  preaaplifier  aad  the  aaia  IF 
aaplifier.   (Author) 


AD-411  375 
(TISTE/JWS) 


Div.   8.  30 
OTS  price  |2.60 


Mestlnghouse  Electric  Corp..  Pittsburgh,  Pa. 

STUB  TUNER  IMPEDANCE  MATCHING  IN  A  HELIUM 

CRYOSTAT , 

by  J.  deKlerk.   9  Oct  62.  35p.  SR2 

Contract  AF19  604  8826.  ProJ.  4600.  Task  460003 

AFCRL  62  925  Unclassified  report 

Descriptors:   ("lapedance  aatchiag.  Coaxial 
cables),  (•Coaxial  cables,  lapedaace  aatching). 
Heliua.  Cryrostats,  Ultrahigh  frequeacy.  Tuning 
devices.  Probes  (Electroaagnet Ic ) .  Seals 
(Stoppers ). 

Mhen  UHF  or  alcrowave  cavities  in  coaxial  systeas 
are  operated  In  a  heliua  cryostat  long  co-axial 
cables  have  to  be  eaployed  for  coupling  the  RF 
energy  iato  aod  out  of  the  cavity.   Optiaua  coupl- 
lag  to  the  cavity  can  only  be  achieved  by  correct 
lapedaace  aatchiag  between  the  co-axial  cables 
aad  the  cavity.   The  aatchiag  difficulty  has  been 
overcoae  in  this  laboratory  by  desigaing  and 
constructing  a  right  angle  stub  tuaer  which  can 
be  operated  in  liquid  heliua.   (Author) 


AD-411  383     Div.   8.  25 
(TISTP/FEM)  OTS  price  I6.6O 

David  Sarnoff  Research  Center,  Princeton,  N.  J. 
MAXIMIZING  THE  PERFORMANCE  OF  PHOTOCONDUCTORS. 
Final  rept..  15  Sop  62-15  Mar  63. 

by  W.  M.  Anderson,  A.  B.  Oreeben,  J.  Dresner,  and 
P.  Mark.   30  Apr  63,  65p.  ^  ^ 

Contract  AF19  604  8353.  ProJ  46O8.  Task  46O8O4 
AFCRL  63  145  Unclassified  report 

Descriptors:   (*Hall  effect,  Measureaeat). 
(•Selenlua,  Hall  effect).  Photoconductivity, 
X-ray  diffraction  analysis.  Scattering,  Elec- 
trons. Drift.  Electron  beaas.  Electronic 
equlpaont.  Electroaeter ,  Vacuua  apparatas, 
Evaporation,  Copper  compounds,  Cadalua  coa- 
pounds.  Sulfides,  Crystals,  lapuritlos,  Pho- 
toaicrography,  Cheaical  analysis.  Valence, 
Photoelectric  effect. 

Hall  effect  aeasureaeats  for  photogoaerated  car- 
riers iB  vitreous  Se  showed  that  n-type  photo- 
coadactlvlty  predoaiaates  la  lUuaiBated  layers, 
while  curreat  is  carried  aaialy  by  holes  in 
unexcitod  Se.   The  electron  aobility  Is  0.32 


:J' 


ELECTRONICS  AND  ELECTRONIC  EQUIPMENT  -  Division  8 


plus  or  ainus  0.1  ca  squared/v  s.  The  f 
of  precipitates  of  acceptor  laparities  1 
CdS  crystals  has  been  deaonstrated  for  c 
tions  as  low  as  2  x  10  to  the  -2%,  the  u 
Halt  for  the  solability  of  Cu  la  CdS. 
Ag  sulfides  exist  as  rods  at  low  concent 
At  concentrations  near  1%,  Cu  foras  larg 
Au  segregates  as  hexagonal  platelets  of 
Au.  Inclusions  have  a  particular  orient 
with  respect  to  the  C-axls  of  CdS.   (Aut 


AD-411  388     Div.   8 
(TISTE/JBH)  UTS  price  $2.60 


ROE 


General   Electric   Co.,    Aubura,    N.    Y. 
THE    RESEARCH   AND   DEVELOPMENT    OF    HIGH    CU 
HIGH    VOLTAGE    SILICON    CONTROLLED    RECTI  FIE 
Quarterly   progress    rept.    aa.    4,    1   Apr-30 
30  Juae    63,    lOp. 
Coatraet   NObsr   87648,    ProJ.    SF   013    11    05 

Uaclassified   repalrk 


NT  AND 

Ics. 

Juae  63. 


Descriptors:  (" 
doctor  devices), 
Crystal  rectifie 
Seaieaadactor  de 
Specif ieatiaas, 
fusioa.  Gold,  Te 
Electric  curreat 

Research  was  ceati 
curreat  aad  hlgh-v 
tifiers.  Desiga  o 
aad  speed,  aad  the 
coacerning  fabrica 
Test  data  obtained 
fabricated  are  inc 


Crystal  rae 
(•Seaicoad 
rs).  ("Elec 
vices),  Sil 
Electric  po 
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s.  Tests,  E 

Bued  OB  the 
oltage  sili 
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luded  herei 


tifiers,  Se 
uctor  devic 
trie  switch 
icon,  Proce 
teatlal,  Tl 
t  (Electroa 
quatloas . 

developaea 
con  control 

of  voltage 
0  various  p 
ice  C  are  d 
Btativr  saa 
a.   (Author 


lieaa- 
s, 

itsiag, 
i^,    Dlf- 
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tcussed. 
lies 


AD-411  392      Div.   8 
(TISTE/JBM)  OTS  price  $1.10 

Foreign  Tech.  Div..  Air  Force  Systeas  Coi^aad, 

Mr  ight-PattersoB  A-i  r  Force  Base,  Ohio. 

RELAY  DEVICE, 

by  Manfred  Liske.  18  Juae  63,  5p. 

FTD  TT63  499  Uaclassified  rep«| 

Traas.  froaRussiaa  Pateat  Nr.  144553,  (4^pl.  Nr . 
728146/24-7,  pp.  1-4,  26  April  196l).  (C«  lies  also 
available  froa  DDC) 


Descriptors:  (<Electroaic  relavs,  Tra 
('Trigger  circuits,  Traasi star s) ,  Radi 
pulses.  Relaxation  oscillators.  Transf 


('Electronic  relays,  Tra4  i stars) , 

requeacy 
laers. 


AD-411  401 
(TISTE/OHD) 


Div.   8 
OTS  price  $13.50 


!6323 


Johns  Hopkins  U.,  Baltiaore,  Md. 

REPRESENTATION  AND  ANALYSIS  OF  SIGNALS  ?I^%T   XII. 

THE  DESIGN  OF  PURE  SYSTEMS.       * 

Final  rept. 

by  M.  H.  Huggins.  Oct  62,  159p. 

Contract  AF19  604  1941,  ProJ.  5632,  Task 

AFCRL  62  909  Uaclassified  repot 

Descriptors:   (•CoaauBicat ioa  theory,  S 
Hagoetic  recordiBg  systeas.  Electric  f 
SeparatioB,  Algebras,  Operators  (Mathea 
CoaauaicatloB  systeas,  NoBliaear  systea 
Abstracts,  Theory. 

In  this  final  report,  the  accoapl ishaeat 
research  prograa  oa  reproseatation  of  si 
are  surveyed  and  briefly  suaaariied.   Abs 
are  glvea  ia  aa  appendix  of  the  technical 
that  have  bean  published  siace  the  iacep 
of  the  prograa  ia  1956.   The  aain  body  o 


report 
1  at  ion 
and  Ko 
1  inear 
clear 
bles) 
and  th 
these 
doaain 
reveal 
with  t 
s  ugges 
aodern 
log  ed 


is  devoteii  to  a  coordinate-free  forau- 

,  using  Dirac*s  notation  as  extended  by  Lai 

a,    of  soae  of  the  central  concepts  of 

-systea  theory.   The  notation  provides  a 

distiactioB  betweea  signals  (i.e.  observa- 

and  patteras  (i.e.  aeasareaent  processes) 

e  nuaerical  representatives  which  describes 

signals  or  patterns  on  soae  nuaerical 

It  is  hoped  that  the  discussion  will 

how  badly  coafouoded  nuabers  have  becoae 

hat  which  the  nuabers  represent,  and  will 

t  ways  in  which  recent  developaents  in 

algebra  aay  be  incorporated  into  engineer- 

ucation  and  practice.  (Author) 

AD-411  41 5      Div.   8 
(TISTE/JBM)  OTS  price  $1.60 

Microwave  Electronics  Corp.,  Palo  Alto,  Calif. 
DEVELOPMENT  OF  LOM-NOISE  TRAVELING-MAVE  TUBES. 
Interia  developaent  rept.,  1-31  May  61. 
31  May  61.  9p. 
Contract  N0bsr81227 

Unclassified  report 

Descriptors:   (•Traveliag-wave  tubes,  L-baad), 
(*L-band,  Traveling  wave  tubes),  lapedance 
aatching.  Noise  (Radio),  Electroaagnet ic 
shielding.  Anodes  (Electron  tubes).  Cathodes 
(Electron  lubes).  Electron  guns,  Transf oraers. 
Manufacturing  aethods.  Electric  currents. 
Mechanical  properties.  Helixes. 


Efforts 
develop 
lubes, 
coaplete 
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four-rod 
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continued  on  the  designs  and 
of  low-noise,  L-band,  traveling-wave 
aechanical  design  of  the  gun  was 
th  a  0.040-iBch  cathode  design 
perate  at  125  aa/sq.  ca.   A  low 
elix  design  was  begun,  using  a 
ix  support  structure.   The  helix 
Iculations  were  aade  for  the  purpose 
ance  transforaer  design.   The  calcu- 
iapedance  is  essentially  independent 

at  the  50-oha  level.  (Author) 


AD-411  417      Div.   8 
(TISTE/JBM)  OTS  price  $1.60 

Microwave  Electroaics  Corp.,  Palo  Alto,  Calif. 

DEVELOPMENT  OF  LON  NOISE  TRAVELING-MAVE  TUBES 

PHASE  III:   ENVIRONMENTALIZATION. 

Monthly  status  letter  rept.  bo.  14,  1  Mar- 

1  Apr  63. 

by  A.  C.  Ashley.  1  Apr  63,  lOp. 

Coatraet  N0bsr81227 

UBclassified  report 

Descriptors:   (oTraveling-wave  tubes,  Noise 
(Radio)),  X-baad,  C-baad,  S-baad,  L-band, 
Magaets,  Tests,  Helixes,  Focusiag,  Processiag, 
Electric  potential.  Gain. 


developaent  of 
es  for  operation 

regions.   The  tubes 
operate  under  the 

15g;  teaperalure, 

feet;  and  vibration 
la  aagnei  stack 
vea  alaost  ^Q0% 
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were  aade  on  the 
BOW  helix  design, 
oth  tube  types  are 


Efforts  were  coatinued  oa  the 

•aals). 

low-noise,  traveling-wave  tub 

i  ters. 

in  the  X-,  C-,  S-,  and  L-band 

•ties). 

will  be  environaeatalised  to 

4. 

following  conditions:   Shock, 

-54C  to  71C;  altitude,  70,000 

5  to  55  eps.   An  iaproveaent 

of  a 

construction  technique  has  gi 

4als 

stack-to-stack  reproducibl 11 t 

tracts 

preliaiaary  perforaaace  tests 

reports 

M5058  aad  the  H5056  with  the 

lOB 

The  preliaiaary  results  for  b 

tha 

eacouragiag.  (Author) 
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A0-i11  ^31       Dlv.   8 
(TISTI/OHO)  OTS  price  $12.30 

Joka  Hopkiai  U. .  Baltlaore.  Hd. 

IKPUESENTATION  AMD  ANALYSIS  OF  SIGNALS  PART  XV. 
MATCHED  EXPONENTS  POI  THE  lEPKESCNTATION  OF 
SI6NALS. 

by  Robert  N.  IcDaaoagk.   30  Apr  63,  17Ap. 
Coatracta  AF19  601  ^9^^    aad  Naar2^B  53 
Oaclaaalfiad  repart 

Dascripterit   (•Sigaali,  Tkaory),  ("Cowaaal- 
catiaa  tkaory.  Signals),  latkaaatical  aaalysii, 
Ceaplax  variables,  Measare  tkeory.  Special 
faaetioBS  (Matkeaatical) .  Electric  filters. 
Electrical  aotnorks. 


the 

a  is 
is- 

s 


Approxiaatioa  by  saas  of  expo 
sidered  froa  varioas  poiats  o 
tiae-doaaia  approxiaatioa  pro 
syatkesis,  ia  nkich  aa  aaalyt 
to  be  approxiaated,  or  sltaat 
Crete  aeasared  valaes  of  soae 
are  to  be  taootked  aad  fitted 
poaeatial  aodel.  Specificall 
deteraiaatiea  of  2N  possibly 
(A(J),s(J)).  sack  tkat  for  «i 
(f(i}},  oae  or  tke  otker  of  t 
pressioBS  Is  aiaiaaa  over  bot 
(*(J})«  Proay's  aetkod  for  a 
atlea  of  tke  expoatats  It  exk 
ia  all  its  foras.  It  is  foaa 
expressloas  are  ratker  iasens 
tke  (s(J}),  aaklag  direct  aln 
For  tke  eoatlaaoas  case,  a  ae 
tke  (s(J))  is  foaad.  wklck  va 
oae  of  tke  expressloas  is  a  r 
aaxiaua.  The  coaputatioaal  a 
by  this  property  allow  coastr 
practical  iterative  process  1 
optiaua  exponeats.  Tke  proce 
for  tke  coatiauous  case,  and 
discrete  case  are  dlscassed. 


AD-^11  ^57     OiT.   8,  26 
(TISTC/OHD)  OTS  price  |2.60 

General  Electric  Co.,  Owensboro,  Ky. 

Z-5267  CERAMIC  TETRODE.  ^0  WATTS  AT  3000  MC . 

PRODUCTION  ENGINi^ERING  MEASURE. 

Quarterly  progress  rept.  no.  4.  1  Mar-31  May  63, 

by  H.  D.  Miller.  31  May  63,  Up. 

Coatract  OA36  039SC86735 

Daclasalfled  report 

Descriptors:   ('Tetrodes,  Ceraaic  aaterlals), 
(*Maaaf aetariag  aetkods.  Electron  tabes), 
S  bead,  l:lectron  tube  parts. 
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AD-411  503     Dlv.   8 
(TISTP/PEH)  OTS  price  $2. 60 

Norwegian  Defence  Researck  Establl tkaeat . 

THE  NETWORK  DESCRIPTION  OF  ELECTROMAGNETIC  FIELD 

PROBLEMS, 

by  A.  ToBBiag.  12  Oct  62.  23p.   TNi 

Contract  AP61  052  ^8^ 

AFCRL  Rept.  62  967     Oaclassified  report 

Deacriptorst   ("Electroaagaet ic  fields.  Net- 
works), ('Networks.  Magneto-optic  effects). 
Elect roaagaet ic  waves,  Frequeacy,  Circuits, 
TraasaissioB  liaes.  Liaear  systeas.  Electric 
fields,  Magaetic  fields.  Electric  carreats. 
Vector  aaalysis.  Matrix  algebra.  Energy. 
Electric  peteatial. 

It  is  sboww  tkat  a  body  of  arbitrary  fera.  cob- 
slstiag  of  electroaagaet ic  aedia  tkat  are  liaear 
aad  t lae-iavarlaat  aay  be  represeated  by  oae  of 
tke  well-kaowB  network  aatrlces  aad  tkat  tke  or- 
diaary  aetwork  expressloas  for  power  dissipatioa 
•ad  aeaa  stored  eaergy  reaala  valid  ia  tkis  gea- 
eral  case.   It  is  furtker  skown  tkat  ia  order 
to  present  aa  elect roaagaet ic  field  problea  ia 
aetwork  teras  it  is  aecessary  to  latrodace  a  set 
of  arbitrary  coaveatioas.   Tke  depeadeace  of  tke 
aetwork  aatricas  ea  tkese  coaveBtioat  is 
discussed.  (Aatkor) 


AD-411  511       Div.   8 
(TISTP/FEH)  OTS  price  |2.60 


MITRE  Corp.,  Bedford,  Mass. 

IMPEDANCE  TRANSFORMATION  PROPERTIES  OF  MAVEGUIDE 

TEE-  AND  y-JUNCTIONS, 

by  J.  L.  Altaaa.  Jaae  63.  15p.  Rept.  no.  M5975 

Contract  AF19  628  2390,  ProJ .  750 

BSD  TDK63  267  Uaclassified  report 

Descriptors:   ("Waveguides,  Traasf oraatioas) . 
(*IapedaBce  aatchiag.  Electric  coBnectors), 
Syatkesis,  Filters  (Electroaagaet ic  wave). 
Circuits,  Waveguide  couplers.  Waveguide  slots. 
Waveguide  filters.  Networks,  Nuaerical  anal- 
ysis. Matrix  algebra,  Adalttaace. 
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AD-^11  5A6    Dlv.   8,  25.  30 
(TISTP/FEM)  OTS  price  18.60 

Space  Teckaology  Labs.,  lac,  Redoado  Beack, 

Calif. 

RESEARCH  ON  LOW  TEMPERATURE  COMPOTING  ELEMENTS. 

Aanu'al  suaaary  rept.,  30  Sep  61-30  Sep  62. 

30  Sep  62,  95p.  Rept.  ao.  8971  6004RU000 

Contract  Nonr254200 

Oaelatsified  report 

Descriptors:   (*Low  teaperatare  researck,  Saper- 
conductors),  (*Tkla  fllas  (Storage  devices), 
Coaputer  logic),  Coapater  storage  devices. 


M 


ELECTRONICS  AND  ELECTRONIC  EQUIPMENT  -  Division  8 


Electric  poteatlal.  Electric  carreats, 
^Mckaess,  Pkotograpks,  Molybdeaaa,  El 
ilelds,  ClrcBlts,  Trigger  clrcalts,  Ga 
(Clrealtt),  Metal  fllas,  Polyaers,  Die 
fllas,  Slloxaaes.  Electroa  boabardaeat 
port  properties,  Capacltaace,  Evaporat 
Lead,  Maaaf acturlag  aetkods. 


Coattatst 
Cryotron  stadias 

Trapped  flux  effects 

Reproducibility  of  Cryotron  properties 

Cryotron  indnctaace  ckaages 
Metallic  flla  foraatioa 

Flla  coadactaace  aoaltoriaf 

Vapor  soarces 

Electron  decoapositloa  of  aetal  bearing 
coapoaadt 
Polyaer  dielectric  fllas 

Geaeral  developaeat 

Electroa  traasport  and  related  pkeaoati 
Large  circuit  fabrication  and  evalaatlon 
capabl  lity 

Tke  evaporator 

Masks 

Cleaa  rooa  facilities 

Cryostat 
Bekavlor  of  flla  coadactaace  during  vaca^ii 

depositioa 
Vapor  soarces  for  vacuua  depositioa  of  srfAer- 

coadactive  tkia-flla  clrcaltry 


AO-411  613     Dlv.   8.  30 
(TISTE/OHD)   OTS  price  |9.11 

Microwave  Associates  lac,  BarllagtoB,  M^lt. 
HIGH  POWER  VAITACTOR  DIODE. 


Fllas. 
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ectrlc 
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Fiaal  rept..  15  Apr  61-28  Feb  63, 

by  H.  Challfour  and  H.  Ellowltz.   28  Feb  63.  53p. 

Coatract  0A36  039sc87270 

UBClaitlfled  report 

Descrlptorst   (*Varactor  diodes,  Bxtreaely 
kigk  frequeacy),  (•Reliability  (Electroniei) , 
Diodes  (Seaiconductor) )  ,  Silicon,  Extreaely 
klgh  frequency.  Radiof requency  power,  Measure- 
aent.  Teaperature,  Manufacturing  aethods, 
Ckeaical  ailllng.  Frequency.  Theraal  coaduc- 
tlvity.  Fixed  contacts.  Welding. 
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Division  9  -  FLUID  MECHANICS 
9.    FLUID  MECHANICS 


AD-A10  027      DI».   9.  1.  30 
(TISTA/VGN)   OTS  prie*  17.60 

DaTl4  Taylor  lodcl  BatiB,  Vatkiagtoa.  D.  C. 
TIST  RESULTS  OF  A  THO-DIMENSIONAL  PLENUM  CHAMBER 
GROUND  EFFECT  MACHINE  OVER  A  LIQUID  SURFACE, 
by  Aalbal  Alfrado  Tiaajaro.   Jaaa  63.  77p. 
OTM  Aaara  rapt.  1052 

Uaclaitlfiad  raport 

Dateriptarst  (*Groaad  affaet  aackiaai.  Modal 
tasti).  Daet  ialatt.  Hydrodyaaaict .  Hovariag. 
Aaradyaaaic  caatrol  larfacoi.  Flaps.  Trailiag 
caatral  sarfacat.  Aaredyaaaic  conf igvrat ioas, 
Hadal  baslat,  Aarodyaaaic  loadiag.  Datiga. 
Dataraiaatiaa,  Ef factivaaais,  EJactioa. 
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Tha  dlicbarga  eaafficlaat  aai  datarai 
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AO-^10  057     Dir.   9.  25 
(TISTP/JM)  OTS  price  $1.60 

Fereiga  Teck  Dir.,  Air  Force  Systeas  Coaaaad, 
Mrlgkt-Pattersoa  Air  Force  Base,  Okio. 
OSCILLATIONS  OF  A  PHYSICAL  PENDULUM  HAVING 
CAVITIES  FILLED  HITH  A  VISCOUS  FLUID, 
by  P.  S.  Krasaaskckekav.  10  Jaae  63.  l6p. 
FTD  TT63  511  Uaclassified  report 

Traas.  frea  Soviet  Periodical,  Prikladaaya 
aateaatika  i  aekkaaika,  27,  Issae  2,  pp. 193-202. 

Descriptors:   (*FlBid  dyaaaic  properties. 
Viscosity),  (*Tiaiag  devices.  Freqaeaey). 
Oscillators.  Reyaolds  aaabar,  lacoapressible 
flow,  Liqaids. 

Aa  asyaptotic  actkod  was  proposed  (l)  for  ia- 
vastigatiag  tke  aoastat iaaary  aotioas  of  viscous 
iacoaprassibla  flaids  witk  large  Reyaolds  aaabers 
(NRe).  wkick  arise  dariag  tke  oscillatioa  of 
varioas  solids  wkick  eitker  ceataia  a  flaid  or 
are  eaersed  ia  oae.  aad  also  dariag  tke  oscilla- 
tiaa  of  liqaid  volaaes  kaviag  a  free  surface.   In 
tkis  article  tke  idea  of  tkis  aetkod  is  applied 
to  tke  iavest igat ioa  of  saall  oscillatioas  of  a 
pkysical  peadulua  kaviag  cavities  coapletely 
filled  witk  aa  iacaapressible  visceas  flaid. 
(Aatkor) 


AO-ilO  058     Div.   9 
(TISTP/RLG)  OTS  price  $1.60 

Foreign  Toek  Div.,  Air  Force  Systeas  Coaaasd. 

Hrigkt-Pattarsaa  Air  Farce  Base,  Okio. 

FLON  PAST  A  PLATE  AT  HIGH  SUPERSONIC  VELOCITIES, 

by  V.  I.  Kbolyavko.  13  Jaae  63,  lip. 

FTD  Tr63  483  Uaclassified  report 

Trais.  froa  Iivestiya  Akadeaii  Naak  SSSR,  Otde- 
loaiyo  Takhaickeskikb  Naak,  Mekkaaika  i 
Hashiaostroyeaiya,  5,  pp.  26-31.  1962. 

Descriptors:   (oFlat  plate  aodels.  Blaat 
bodies),  (•Sapersoaic  flow,  Naaerical  aaalysis), 
Aigla  of  attack,  Naaerical  aetkods  aad  pra- 
cedures,  Rotatioa,  Equatioas,  Skock  waves, 
lategrals,  Deasity,  Di stribat ion.  Special 
faactioBS  (Hatbeaatical) ,  Pressure,  Aerod/aaaic 
ckaracteristics. 


AD-410  074     Div.   9.  17 
(TISTP/JV)  OTS  price  $2.60 

Foreiga  Tack.  Div..  Air  Force  Systeas  Coaaaad, 

•rigkt-Pattersoa  Air  Force  Base,  Okio. 

FIBROUS  CARBON, 

by  V.  Yu.  Nikolayev  aad  V.  I.  Kasatockkia. 

10  May  63,  23p. 

FTD  TT63  330  Uaclassified  report 

Descriptors:   (*Carboa,  Gases).  ('Fibers, 
Elasticity).  Pyrolysis.  Grapkite.  Gas  flow, 
Higk  teaperatare  researck.  Plastics. 


AD-410  081 
(TISTA/VGM) 


Div.   9.  15.  1 
OTS  price  $4.60 


■ass.  last,  of 


Fluid  Dyaaaics  Researck  l.ab. 

Tack. ,  Cawbr idge. 

SOME  RECENT  DEVELOPMENTS  IN  INTERFERENCE  THEORY 

FOR  AERONAUTICAL  APPLICATIONS. 

by  Holt  Asblay.   July  63.  46p.  lapt.  ao.  63  3 

Coatract  Noar184l81 

Uaclassified  raport 

Descriptors:   (•Airfoils.  latarfaraaca) .  Par- 
turbatioB  tkaory,  lotagral   aquatioa,  Aaro- 
dyaaaic ckaracteristics,  Sloadar  bodies,  Flaid 
flow.  Gas  flow,  Subsoaic  flow,  Sapersoaic  flow, 
Matheaatical  aodels,  Naaerical  aaalysis,  Aaro- 
dyaaaic loadiag,  Aagla  of  attack.  Lift,  Aaro- 
alasticity,  laterfareace,  Tkeory,  Velocity. 
Oscillatioa,  Pressare,  Hiags.  Miag-body 
coaf iguratioas. 

Exact  solatioas  to  loadiag  probleas  oa  tbree- 
diaensioaal  liftiag  surfaces  kave  proved  aaobtaia 
able  evea  by  saall-pertarbatioa  aetbods.   Be- 
giaaiag  witk  tke  eaiaeatly  saccossful  liftiag- 
liae  idealiiatioa,  tkare  kas  resulted  ia  prolif- 
eratioB  of  tbeories  eabodyiag  various  pkysical 
aad  coBsistent  or  iacoBsistOBt  aatbeaatical 
approxiaatioas.   Nearly  all  of  tkose  are  aow 
readered  obsolete  by  tka  geaeral  availability  of 
digital  coaputatioo  aacbiaery  witk  axtraordiaary 
speed  aad  capacity,  becaase  tke  best  eagiaeeriag 
approacb  is  aow  aaquestioaably  tbroagk  aaaerlcal 
treataeat  of  tke  exact  liaaariied  iategral  eqaa- 
tioa  appropriate  to  tke  probloa  aader  coasidera- 
tioa.   Iategral  represeatatloas  caa  be  devised 
for  tke  coapled  flow  fields  doe  to  aggregates  of 
liftiag  sarfaeas,  coabiaatioas  of  wiags  aad 
bodies,  or  aoaplaaar  aeaa  surfaces.   A  aaaber  of 
applicatioas  of  tkis  aodified  approack  to  tka 
pkeaoaeaoa  kaowa  ag  • • iatarf ereace< •  are  de- 
scribed, soae  iacladiag  aaaerical  rasalts  aad 
coaparisoas  witk  experiaeat.   (Aatkor) 


AD-410  107      Div.   9 
(TISTP/RLG)   OTS  price  12.60 

lastitute  for  Fluid  Dyaaaics  and  Applied 

aatics.  U.  of  Maryland,  College  Park. 

ON  THE  GENERATION  OF  SECONDARY  MOTIONS  I 

FIELD  OF  A  VORTEX. 

by  J.  R.  Heske  and  T.  M.  Rankin.   Mar  63 

Tecknical  Note  BN313 

Grant  62  230 

AFOSR  4666  Uaclassified  rep< 
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AO-410    118 
(TISTP/RLG) 


Div.      9 
OTS   price  |4.60 


Applied    Pkysics    Lab.,    Hohns    Hopkins   U.  ,    ^^ver 

Spring.    Md. 

ON  HAGNETOHYDRODYNAMIC  VORTICES. 

by  Vivian  O'Brien.  Apr  63,  CM1037 

Contract  N0w62  0604c 

Unclassified  repoil' 
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AD-410    130  Div.      9 

(TISTA/LSK)    OTS   price  $4.60 


ARC.  lac,  Tullakoaa,  Tenn. 

INVESTIGATION    OF    BOUNDARY-LAYER    TRANSITldl|    ON 

SNEPT    MINGS  AT   HACH   NUMBERS   2.5    TO    5. 

by   S.    R.    pate   and   R.    E.    Brillkart.    July 

Contract   AF40   600    1000,    ProJ.    1366,    Task 

AEDC   TDR63   109  Uaclassified    repoi 


Descriptors:  (*Swept-back  wiags,  Boun 
layer  transition).  Swept  wings.  Supers 
characteristics,  Niad  tuanol  aodels,  N 
tests. 
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Tests   were   conducted    ia   tke   12-in.    SuperMaic 
Tunnel    of    the   von   Karaan   Gas   Oynaaics    Faqllity 
to   deteraine   boundary-layer    traasition    Idtations 
on    swept   wings    having   a    circular    arc   profile   and 
aodified    arc    profile.      Test    Mack   auabers'were 
froa  2.5    to    5   ovar   a   Reynolds-nuaber-per-jlack 
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AD-410    143  Div.      9,    30 

(TISTP/FEM)      OTS    price   $10.50 

General   Applied    Scieace   Labs.,    Inc.,    Heapstead, 

N.    Y. 

DESCRIPTION  OF  IBM  709/90/94  COMPUTER  PROGRAMS 

AND  ANALYSIS  FOR  FLOW  FIELDS  ABOUT  BODIES  OF 

REVOLUTION  IN  HYPERSONIC  FLIGHT, 

by  E.  Lieberaan.   May  63.  1v.  TR  no.  340 

Contract  DA30  0690RD2984 

Unclassified  report 

Descriptors:   (•Hypersonic  flight,  Axially 
syaaetric  flow),  (•Geoaetric  foras.  Blunt 
bodies).  (•Prograaaing  (Coaputers),  Fluid 
flow),  Traasoaic  flow.  Subsonic  flow.  Nose 
cones,  Skock  waves,  Polynoaialt,  Supersonic 
flow,  PrograaaiBg  languages.  Partial  differ- 
eatial  equations.  Tables,  Entropy,  Gases,  Gas 
aaalysis.  Dissociation,  Digital  coaputers. 

The  prograas  described  aake  it  possible  to 
generate  the  entire  flow  field  about  axi- 
syaaetric  bodies  of  revolution  in  hypersonic 
flight.   These  second  generation  prograas  cbb 
accoaaodate  virtually  Buy  geoaetrical  configa- 
ration,  including  those  having  very  blunt  noses 
and  after-bodies  with  expansion  and  reentrant 
corners.   The  gas  considered  is  in  ckeaical 
equilibriua  and  includes  the  effects  of  gas 
dissociatioa  aad  vibrational  excitatioB. 
(Author) 


Ad-410  157 
(TISTA/VGM) 


Div.   9,  12 
OTS  price  $2.60 


Naval  Ordnaace  Lab.,  Hhite  Oak,  Md. 

MIND  TUNNEL  INVESTIGATION  OF  THE  FORCES  AND 

MOMENTS  ACTING  ON  A  CRUCIFORM  FINNED  MODEL  HITH 

FIXED  AND  FREELY  SPINNING  TAIL  ASSEMBLIES  AT  A 

HACH  NUMBER  OF  2.0, 

by  Nilliaa  E.  DeGrafft.   June  63.  17p. 

NOL  TR63  79  Unclassified  report 

Descriptors:   ('Guided  aissiles.  Supersonic 
characteristics),  (•Guided  aissile  aodels, 
Supersoaic  characteristics),  Spin-stabi 11 xed 
aaaunition.  Guided  aissiles,  Flight  control 
systeas.  Fins,  Crucifora  wings.  Conical  bodies. 
Cylindrical  bodies.  Slender  bodies.  Mind  tunnel 
aodels.  Supersonic  flow.  Stability,  Pitch 
(Motioa),  Yaw,  Model  tests,  Moaeots,  Spia. 
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AD-/,1J  217     Div.   9,  2> 
(TISTP/RLC)  UTS  price  $2.^0 

Tcskaical  U.  of  Norvay,  Troad.ieia. 

RUT01  BlAO£  VIBKATION  »}DES  AND  rVEQ'JENCIES. 

riaal  tcchaical  rapt.,  Jaa-Dec  62. 

Dae  62,  28p. 

Ceatract  0A91  591*Te2O60 

Uaelaaiified  report 

Descrlptorai   (•Ketar  klades  (Ratating  «iBfa), 
Vlbratloa).  (•Oef lectiaa,  Fraqaency).  Ma««ri««l 
aaalysii,  Tkeorjr,  Differential  eq-iation*, 
Ceatrifagal  fields.  Table*.  Oi«trib4tion, 
Stresses,  Shear  stresses. 
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AD-410  2^9      DIv.   9 
(TISTA/VGH)  OTS  price  $9.60 

Naval  Ordaaice  Test  Station.  Ckina  Lakf,  Calif. 
COfl?A«ISO'<  or   THE3«Y  AND  tXPEKIHEVT  FOR  VENTED 
HYDKOFOIUS.   PAilT  1.   ANALYSIS. 
by  Aadraw  G.  Fabjla.  Nar  63,  S2p. 
NOTS  TP29''7;  NAViEPS  rept.  no.  79^1.  pt.  1 

Unclassified  report 

Descriptors:   (•Uydrof ails.  H/drodynaaics) . 
Hydrodynaalc  caafif urations,  Vcdges.  Fluid 
flow.  Flat  plate  aodels,  Model  tests.  Mater 
tuaaelf,  Bo-indary  layer.  Ssparation,  Make. 
Tkeory,  Experiaeanal  data,  Ventilation, 
Cavitation,  Trailing  control  surfaces. 
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AD-410   454  Div.      9.    12 

(TISTE/CAM)    OTS   price  |2 . 60 

Aray  Hisaila  Caaaaad,    Kadstona  Arsanal. 

Huntsville,    Ala. 

EXPEKIMLNTAL   DESIGN   OF   A    FLUID-CONTROLLED    HOT    CAS 

VALVE. 

31    Dec    62,    22p. 

OA  Proj.  IR5  31501D334  02= 

AMC  Kept.  no.  RE  TR62  9    Uaclaisiflad  rapart 

Descriptors:   ("Pneuaatic  valves,  Gas  flow), 
('Guided  aisiilas  (Surface-to-surface).  Central 
systeas) ,  (•Bouadary  layer  control.  Gas  flow). 
Exhaust  gases,  Bouadary  layer,  Ef f acti vaaass . 
Gas  generating  systaas,  Jat  aixlng  flaw, 
Theraal  batteries. 

Effort  is  described  toward  davalopaent  of  a  hot 
gas  Jet  reaction  valve  utilixiag  boundary  layer 
techniques  to  caatral  a  high  pressure,  high  taa- 
perature  gas  straaa.   Tha  result  has  bean  tha 
successful  dasiga  of  a  hot  gas  valve  in  a  reac- 
tion control  tystaa  utiliiing  f laid-eoatrol led 
bi-stabla  aapllfiar  principles  and  required  no 
aoving  parts  in  the  gas  streaa.   The  experiaental 
design  approach  and  resalts  achieved  are  de- 
scribed with  ao  particular  atteapt  being  aade  to 
develop  tha  theory.   Valves  have  been  fabricated 
and  successfully  tested  to  control  gas  at  pres- 
sures to  1200  psi  and  teaperatures  to  2350  F  with 
flow  rates  as  high  as  0.16  lb/sec  at  the  highest 
teaperatures.   Efficiencies  coaparabla  to  stand- 
ard valviag  techniques  have  been  realiiad. 
(Aatkor) 


AD-410  824      Div.   9 
(TISTP/JP)  OTS  price  $3.60 

Brown  U.,  Div.  af  Applied  Natheaatica,  Providaace, 

R.I. 

RCVERSIC-FLOM   INTIiGRAL    HC-THODS    FOR    SECOND-ORDER 

SUPERSONIC  FLOM   THiiORY, 

by   Jaiaph   H.    Clarke.      Apr   63,    28p.    Rept.    na. 

CM    1033 

Unclaasifiad  rapart 

Subcontract  to  Applied  Pkyiici  Lab.,  Johna 
Hopkins  U.,  Silver  Spring.  Md.,  Contract 
NOW  62  0604. 

Descriptor!:   (*SupersoJic  flow.  Integrnlt), 
('Cylindrical  bodies.  Drag).  Poteatial  theory. 
Mings.  Moaentf.  Surfaces,  Pressure.  Coaprassible 
flow.  Integral  equations.  Gas  flow.  Matrix 
algebra.  Partial  differentinl  aquationa. 
Velocity.  Deflection.  Vortices.  Theory. 

A  genernl  reverse-flow  relation  is  obtain* 
within  the  frnaework  of  second-order  (in  s 
deflection)  supersonic  flow  tkeory.   Froa 
it  is  skown  tknt  tke  second-order  inereaen 
tke  drug  of  an  nrbltrary  quasicyli ndrical 
can  be  expressed  as  surface  and  voluae  int 
af  tke  first-order  solutions  corresponding 
forwnrd  and  reverse  flow  past  tke  body.   A 
results  are  obtained  for  second-order  tran 
farces  and  aoaents  an  an  arbitrary  quasipl 
wing,  except  tke  first-order  reverse  flow 
correspond  to  eertaia  zero-tkickness  wings 
Otker  siailar  results  are  possible.   Thus, 
order  aerodynnale  forces  on  bodies  any  be 
fraa  first-order  solutions  by  qundrature. 
also  shown  tkat  tke  reverse-flow  integral 
can  yield  tka  pressure  distribution  en  the 
by  inversion  of  aa  integrnl  aquatiea  ceaat 
therefrea.   It  is  thought  tkat  tkeaa  resul 
skeuld  be  particularly  useful  far  tha  Mack 
nuaber  range  between  tkat  of  llnearlxad  tk 
and  tkat  of  full  kypersonic  saall-diiturba 
tkeory.   (Autkar) 
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AD-410  837     Div.   9,  31 
(TISTP/FEM)  OTS  price  $9.10 

Massachusetts  Inst,  of  Tech.,  Caabridge. 

THE  EFFECT  OF  SURGE,  ADDED  MASS,  AND  UNSTEADY  LIFT 

ON  THE  MOTION  OF  A  HYDROFOIL  BOAT  IN  A  S^AMAY, 

by  Reuven  Leopold.  Jan  63,  90p. 

Contract  Nonr1841  71,  ProJ.  8676 

Unclassified  repe|^t 


Oescriptorit  ('iiydrofoil  boats.  Hydro 
(•Hydrodynaaics,  Lift),  Sea  water.  Hat 
Sea  breeze.  Velocity,  Bessel  functions 
series,  Nuaerical  analysis,  Coaputers, 
scopes,  Prograaaing  (Coaputers),  Motio, 
dynaaic  configurations.  Foils,  Acceler 
Drag,  Oscillation,  Angle  ef  attack. 
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Due  to  tke  large  aaount  ef  ceaputatiens  involved 
in  solving  tke  equntions  of  aotlon  of  a  hydrofoil 
craft  in  a  seaway,  various  siaplified  aeltkods  have 
been  used  in  tke  past.   Most  of  tke  aethjods  fol- 
lowing aircraft  aotions  analyses  were  neglecting 
surge  and  added  aass.   It  is  shown  that  aurge  has 
a  large  effect  on  the  heave  and  pitch  aoLions 
while  added  aass  and  unsteady  lift  do  noL  have 
significant  effect.   Furtheraore,  a  boathwith 
fully  subaerged  foils  can.  in  fact,  be  cUitrolled 
through  regular  aad  irregular  waves  ia  b^th  ahead 
aad  following  seas.   A  coaputer  prograa  Enabling 
very  rapid  evaluation  of  the  aotions  thrbagh 
various  seacondit ions  was  prepared  for  IBM  7090 
coaputer  and  the  results  were  displnyed  ]>p    the 
television  scope  attached  to  the  coaputer,   Repre- 
dnctiaas  ef  the  results  are  presented,  (iiuthor) 


AD-410  862     Div.   9 
(TISTP/JP)  OTS  price  |2.60 

New   York   U.,    N.    Y. 

DIRKCT-INTERACTION  APPROXIMATION   FOR   A    S 

SEVERAL    INTERACTING   SIMPLE    SHEAR    MAVES, 

by  Robert   H.    Kraiehnan.    June   63,    24p.    Ra 

rept.    BO.    1 

Contract   Nenr399900 

Unclassified    repoi' 

Descriptors:      ('Turbulence.    Nuaerical 
sis),    ('Mechanical   waves.    Shear   stress 
Matheaatical   aodels.    Statistical   distr 
tiens.    Perturbation   theory.    Functions. 

The  direct-interaction   npproxiaatien   ia 
to    the  evolution   in   tiae   ef   systeas    ef 
interacting    InviBcld   staple  shear  waves 
initial    aaplitudes   have   a   Gaussian   stat) 
distribution.      The   results    are   ceapared 
ally  with   exact    statistical    solutions    ot 
by   nuaerical    iatagratien    of    the   equntioi 
notion    ef    the  wave   aaplitudes   for   a    lar« 
of    initial    coBditiona.      It    is    found   that 
direct-interaction   results    cnn   provide   ai^iada- 
quate   approxiaat ion   in   cases   where    both 
perturbation    theory  aad    the   quaslBoraalJ 
apprexiaatien   give  physically  unaeeeptal 
results.       (Auther) 


AD-410   934  Div.      9 

(TISTP/FEM)      OTS   price   $2.60 

Foreign   Tech.    Div..    Air  Force   Systaas   Co44aa4. 
■right-Pattersoa   Air   Force   Base.    Ohio. 
ENGINEERING   JOURNAL    (SELECTED   ARTICLES) 
13   Jnaa   63,    23p. 
FTD  TT63   388 

Uaclassified   repor 


Traas.    froa  Inzheaarnyy   Zharnal,    1:4,    pp. 
and    51-58.    I96I.  '^^ 


18-26 


DescriDtors:   ('Supersonic  flow,  Angle  of 
attack).  ('Wings.  Aerodynaaic  ckaracteristics) . 
('Coapressible  flow.  Heat  transfer).  Flat 
plate  aodels.  Velocity,  Perturbation  theory, 
Pressure,  Turbulence,  Theory,  High  taaperature 
research.  Boundary  value  probleas.  Differen- 
tial equations.  Friction,  Partial  differential 
equations.  Transf oraations  (Matheaatical). 

AD-410  936     DiT.   9.  1 
(TISTA/MFA)  OTS  price  $1.10 

Foreign  Tech.  Div..  Air  Force  Systeas  Coaaand. 

Vright-PattersoB  Air  Force  Base.  Ohio. 

DETERMINATION  OF  THE  PROFILE  OF  LEAST  RESISTANCE 

OF  AN  ANNULAR  MING, 

by  B.  I.  Borisov.  11  June  63.  6p. 

FTD  TT63  39^  Unclassified  report 

Trans,  froa  Vestaik  Moskovskogo  Ualvarsltata. 
No.  1.  pp.  62-65.  1961. 

Descriptors:   ('Miags,  Drag).  Dasiga,  Low- 
drag  airfoils.  Periodicals.  Supersoaie  air- 
foils. Bouadary  layer.  Tkeory.  Matkeaatical 
analysis,  Ring  wings. 

A  tkin  axisyaaetrlc  wing  In  a  saparsoalc  flow 
is  studied  to  deteraine  tke  profile  of  least 
resistance  of  an  annular  wing.   (Autkor) 

AD-410  970     DlT.   9 
(TISTP/FEM)  OTS  price  $7.60 

Foreign  Teck  Div..  Air  Force  Systeas  Coaaand, 

Hrigkt-Pattersea  Air  Force  Base,  Okie. 

JOURNAL  OF  COMPUTER  MATHEMATICS  AND  MATHEMATICAL 

PHYSICS.  SELECTED  ARTICLES. 

by  V.  Ye.  Skaaanskiy.  P.  I.  Ckaskkin  and  D.  A. 

Babayev.  20  May  63,  74p. 

FTD  TT62  1582  Unclassified  repert 

Trans,  froa  Zkurnnl  Vyekisli  tel 'nejr  Mateaatiki  I 
Mateaatlckeskey  Fizikl.  2i2.  pp.  195-205.  255-277. 
278-289.  1962. 

Descriptors:   ('Boundary  value  probleas.  Linear 
systeas).  ('Supersonic  flow.  Bodies  of  revo- 
lution). Differential  equations.  Integration, 
Matrix  calculus.  Polynoaials.  Partial  differen- 
tial equations.  Blunt  bodies.  Gas  flow.  Skeck 
waves.  Geoaetric  foras.  Mings.  Hypersonic  flew, 
Tkeory.  Drug.  Coaputers.  Angle  of  attack. 

Contents:   (1)  Iteration  aethedt  In  solution  ef  a 
linear  boundary  problea;  (2)  Investigation  of 
flew  past  Bodies  ef  revolution  at  supersonic 
speed;  aad  (3)  Nuaerical  solution  for  tke  preblea 
of  tke  flow  ef  a  supersonic  streaa  past  tke  upper 
surface  of  a  trinngulnr  wing. 

AD-410  974     Div.   9 
(TISTP/RLG)  OTS  price  $17.50 

Aray  Missile  Coaanad,  Redstone  Arsenal. 
Huntsville.  Ala. 

THE  STATIC  STABILITY  CHARACTERISTICS  OF  SEVERAL 
CONE-CYLINDER-FLARE-CYLINDER  CONFIGURATIONS  AT 
MACH  NUMBERS  0.4  TO  4.5. 

RF  Th6^'  ^'"'■•'   ^  ^"'^  ^^'    ^''^P-  "'P*-  ■«»• 
DA  PreJ.  1B2  22901 D209 

Unclassified  report 

Descriptors:   ('Aerodynaaic  conf ignratioas , 

Model  tests).  ('Aerodyaaaic  ckaracteristics. 

Experiaeatal  data),  Coaical  bodies.  Cyliadrical 

bodies.  Flared  afterbodies,  Reynolds  nuaber. 


4S 


Division  9  -  FLUID  MECHANICS 

Iattraa«Htatl«a,  ■••■■r*a«at,  Corrcetioai, 
V*laeit7.  Vlad  taaacl  ■odcli,  Nlad  taaacls. 
Statics,  Aaalytls.  Traasoale  wiad  taaaalt, 
Traasaai*  akaraetarlttlei,  Traasoale  flew, 
Carv*  ftttla«. 

The  aarodjraaale  ekaraetarlstlcs  af  varioas  coaa- 
eylladar-f lara-sklrt  coaf Igaratloas  w«r«  laras- 
tlQated  batweaa  Mack  Naabars  0.^  to  4.5.   Tko 
loyaolds  aaabor  raago  for  tko  tosts  was  froa 
0.9  to  6.0  alllloa  por  foot.   Data  aro  prosoatod 
la  kasle  fora,  aloag  wltk  cross  plots,  to  skow 
tko  offoct  of  ckaaglag  varloas  body  eoapoaoat 
skapos.   (Aatkor) 


AD-411  183     Oiv.   9 
(TISTB/JAB)  GTS  prico  12.60 

Foreiga  Toch.  Oi*.,  Air  Forco  Systeat  Coaaaad, 

Mr ight-Pattersoa  Air  Force  Base,  Ohio. 

MENS  OF  SCHOOLS  OF  HIGHEI  EDUCATION.   AEIONAUTI- 

CAL  ENCINEEIING  (SELECTED  ARTICLES), 

by  V.  I.  Kliaov  aad  B.  Z.  Lltvla-Sedey . 

13  Jaae  63.  22p. 

FTB  TT63  197  OaclasaifUd  report 


Traas.  froa  Is*estiya  Vysskikk  Uchebaykh 
Zavedoaiy.  Avlatsioaaaya  Tekkalka,  Nr.  2.  pp, 
22.  39-47.  1962. 


15- 


eseriptors:   ("Aeroaaat ics) ,  (*Aircraft, 
erodyaaaie  ckaracter ist ics) ,  (* 


D 

A 

Staki liaat lea) .    Eqaatioas, 


Osci  Uatloa, 
Botioa. 


AD-i11    292  Bit.      9 

(TISTP/FBB)       OTS   price   |1.60 

Aeroolaatic   aad  Straetares    Rosearck   Lab.,   Bass. 

last,    of  Took.,   Caabridgo. 

BISBARCM    ON    AIROTHEBNOELASTICITY. 

Flaal    saaaary    rapt., 

by    Joka   Dagaadji.    1$   Jaat  63,    12p. 

Coatraet   AF49   638   219.    ProJ.    17500 

AFOSR   5148 

Uaelasslfied  report 

Deserlptorsi   (•Aeroolasticity ,  Heating), 
(•Aarotkeraoelasticity,  Theory),  Theraal 
•tresses,  Vlbratioa,  Cyliadrical  bodies, 
Coaical  bodies,  Fligkt  testiag.  Flight 
speeds.  Flatter,  Sabsoale  ckaracteristles, 
Beltlag,  Ablatloa,  Stability,  Royaolds 
aaabor,  Sapersoaic  alad  taaaels,  Experiaeatal 
data,  Aeredyaaaic  ckaracteristles,  Aorodyaaaic 
keatlag.  Flat  plate  aodels. 


Tke  geaeral  e 
aeroelastle  p 
vostigatod. 
pliag  aeckaai 
effects.   Six 
OTorall  probl 
coBslsted  oft 
elastic  aodel 
cal  aad  eylla 
erties  of  boa 
soaic  flutter 
f oaadatloas, 
aad  (6)  loeal 
•dfo  aeltiag 
projects  were 
reports  was  1 
Itea  (6) ,  tke 
Mkiek  proved 
beea  aatlclpa 


ffects  of  aorodyaaaic  kea 
roportles  of  fligkt  vehic 
Atteatloa  was  directed  to 
sas  betweea  aeroelastle  a 

specific  projects  relati 
ea  area  were  iavestigated 
(1)  tkeraal  stress  effe 
s,  (2)  vlbratioa  aad  flat 
drleal  akells,  (3)  aeroel 
ted,  low  aspect  ratio  wia 

of  paaels  ea  coatiaaoas 
(5)  flatter  of  ortkotropi 

dyaaalc  effects  atteadaa 
aad  ablatloa.   Tkese  spec 

all  self-coataiaed  aad  a 
ssaed  oa  eack  of  tkea  exc 

leadlag  edge  aeltiag  pro 
to  be  a  aach  larger  task 
ted  aad  was  dropped.   (Au 


tiag  oa  tko 
les  are  in- 
ward coa- 
ad  keating 
ng  to  the 

Tkese 
cts  la.  aero- 
tor  of  coai- 
astic  prop- 
gs,  (4)  sub- 
elastic 
e  plates, 
t  to  leadlag 
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tockaical 
ept  for 
Ject, 
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AD-411  301      Di».   9.  25 
(TISTP/RLG)  OTS  prico  $1.25 

Direetorate  of  lagiaeeriag  Test,  Aeroaautical 

Systeas  Div.,  Nr igkt-Pattersoa  Air  Force  Base, 

Okie. 

HENISPHERE-CYLINOER  HEAT  TRANSFER  STUDY. 

Fiaal  rept.  Bar  62-Sep  62, 

by  Paal  A.  Cxysa.  Jaae  63,  33p- 

ProJ.  U66 

Uaelasslfied  report 

Report  ea  Gasdyaaaics  Heatiag. 

Deserlptorst   (•Heat  traasfer,  Stagaatioa 
poiat).  (•Heaispkerieal  shells,  Cyliadrical 
bodies).  Heat  traasfer  coef f icieat s,  Beasure- 
aeat,  Teaperataro,  Experiaeatal  data.  Theory, 
Velocity,  latkalpy.  Test  eqaipaeat.  Bedels 
(Siaalat ioas) ,  Bedel  tests,  Nuaerieal  aaalysis, 
HyporsoBlc  flow. 

Tke  stagaatioa  poiat  keat  traasfer  rate  to  a 
series  of  keai spkere-eyl iader  with  varyiag  aose 
radias  was  aeasured  at  B  approx.  eqaal  I,   with 
stagaatioa  teaperataret  2500  R  <  to  <  4500  R. 
The  experiaeatal  resalts  are  coapared  to  carreat 
theories  for  a  velocity  raage  of  5000  <  (iafiaity) 

<  7000  ft/see  aad  aa  eathalpy  ratio  raage  of  0.08 

<  h(w)  over  k(s)  <  0.50.   Tke  experiaeatal  data 
iadicates  tkat  agreeaent  with  iadividaal  tkeory 
is  obtaiaed  for  specific  ranges  of  wall  eatkalpy 
ratio,  aad  ao  oae  tkeory  adeqaately  predicts  tke 
eatire  raage.   (Aatkor) 


AD-411  433     Dlv.   9 
(TISTP/RLG)  OTS  price  $10.10 

Coraell  Aeronautical  Lab.  Inc..  Buffalo,  N.  Y. 
THE  BLUNT-BODY  PROBLEB  IN  HYPERSONIC  FLOH  AT  LON 
REYNOLDS  NUBBER, 

by  Hslea  K.  Ckeag.  Jaae  63,  120p.  AF1285A10 
Coatraet  Noar2653  00 

Daclassified  report 

Deserlptorst   (*Blunt  bodiei,  Hypersoalc 
flow),  Stagaatioa  poiat,  Boaadary  layer, 
Tkeory,  Vortices,  Teaperataro.  Shock  waves, 
Deaslty.  Royaolds,  auaber,  Cyliadrical  bodies. 
Yaw.  Heat  traasfer,  Batheaatical  aodels. 
Viscosity,  Equatioas,  Series,  Dlssociatioa, 
Oiffusioa,  Nuaerieal  aaalysis.  Partial  dlf- 
fereatial  equatioas.  Dlffereatial  eqaatloas, 
FrletloB.  Velocity.  Coollag,  Royaolds  auaber. 


Exlstiag  theoretical 
resalts  of  the  stage 
flow  at  low  Royaolds 
approach  based  on  th 
aatloa  is  exteaded  t 
the  stagaatioa  reglo 
traasitioa  soae.  Th 
of  two  adjoiaiag  thi 
loae  aad  a  shock  lay 
differeatial  eqaatlo 
shock  layer  reduces 
systea  governing  the 
to  ordinary  differea 
those  of  the  one-dla 
give  rise  to  a  set  0 
across  the  shock,  wh 
processes  iaaedlaiel 
involve  details  of  s 
the  aodlfled  Raakiae 
field  la  skock  layer 
eatly  of  tke  skoek-t 
feature  of  tkls  fora 
ia  coajaaction  wltk 
it  always  yields  tke 
traasfer  rate  aad  sk 
datioa  coef f leleats) 
(Autkor) 
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yses  and  experiaeatal 
regioa  ia  kypersoaie 
or  are  dlscassed.   Tke 
n-skock-layer  approxi- 
dy  flow  fields  beyond 
well  as  la  tke  skock- 
ic  flow  aodel  coasists 
ers:   a  skock-traasltloa 
Tke  systea  of  partial 
verning  tke  klgk-deasity 
0  parabolic  type.   The 
k-traasitioa  xoae  reduces 
equatioas  siailar  to 
aal  shock  wave.   They 
servatloa  relatioas 
ccoaat  for  the  transport 
ind  the  skoek  bat  do  aot 
wave  straeture.   Hitk 
niot  relatioas,  tke  flow 
be  deteralaed  iadepead- 
tloB  xoae.   Aa  essential 
oa  is  tkat,  wkea  applied 
ip  surface  coaditlons, 
oprlate  sarface  keat- 
iction  (for  unit  accoaao- 
ke  f ree-aolecale  Halt. 


AD-411  461     Dlv.   9 
(TISTA/GSC)  OTS  price  $4.60 

Aereaaatieal  Researck  Associates  of  Prlacf|toa. 

N .  J. 

A  KINETIC  BODBL  FOR  GASES  NITH  INTERNAL  OUiRBBS 

OF  FREEDOB.  W"»» 

by  T.  F.  Borse.  July  63.  45p.  TR  ARAP9P 

Uaelasslfied  repor  ; 


la  cooporatioa  with  Virgiaia  U. ,  Charlott 
Coatraet  Noar362300,  ProJ.  NR098-038. 

Ooseriptorii  (•Gases,  Batheaatical  aod 
Kiaetic  tkeory,  Boleeular  properties,  H 
RelaxatioB  tiae,  Batkeaatical  aaalysis. 
Bquatioas. 


B(iae 


A  aew  aolecular  a 
a  kiaetic  deserip 
iateraal  degrees 
■odel  bears  tke  s 
Ckaag,  Ukleabeck 
does  tke  BCK  aode 
iategral.   Froa  t 
Boaeats,  depeadia 
tkrougkii  tiae  to 
•ae  directly  obta 
as  a  tera  aodifyi 
relaxatioB  eqaatl 
tie  relaxatloa  ti 
systea.   It  is  be 
serve  tke  saae  fu 
kiaetic  boaadary 
iateraal  degrees 
has  doae  for  tke 


odel  is  preseated  wkick  ^^ralts 
tioa  of  gases  possessieg 
of  freedoa.   Tkis  colllai 
eae  reseablaace  to  tke  M 
work  oa  polyatoaic  gases 
1  to  tke  Boltsaaaa  collii 
he  aodel  equetioa  aad  iti 
g  upoB  tke  ratio  of  a  1 1 
tko  iaelastie  relaxatlo 
las  altker  tke  balk  vise 
ag  tke  pressare  tensor, 
OB.   Ia  tkis  theory,  the 
ae  appears  as  a  paraaete 
lieved  that  this  aodel  aii| 
actloB  for  aerodynaaic  aij 
value  probleas  for  gases 
of  freedoa  that  the  BGK 
•iaple  gas.  (Author) 
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AD-411  463    Dlv.   9 
(TISTA/FRL)  OTS  price  $1.60 

Aeropkysles  Lab.,  Bass.  last,  of  Teek., 

Caabridgo. 

RtSfARCH  ON  HEAT  TRANSFER  CHARACTERISTICS 

DIFFUSION  BOUNDARY  UYEIS. 

Fiaal  rept. 

Hsy  63,  Up.  TR74 

Coatraet  AF49  638  245 

Uaelasslfied  report 

Descriptors:   (•Supersonic  flow,  Aerodya 
keatiaa),  (•Hypersoalc  flow.  Aorodyaaaic 
lag).  (•Boaadary  layer.  Heat  traasfer). 
tares,  Diffusioa,  Laalnar  flow,  Selentif 
researck,  Heliaa.  Tarbuleace.  Tarbaleat 
layer.  Poroas  aaterials,  Tkeraal  diffasl 
Tkeraodyaaaics.  Bibllograpkies.  Pressare 
iaar  b(\aadary  layer.  Tarbaleat  boaadary 
Jet  alxiag  flow. 


Studies  are  aade  oa  keat  traasfer  ckaraett 

of  diffurioB  boundary  layers.   (Aatkor) 

AD-411  486      Dlv.   9 
(TISTA/GIC)  OTS  price  $4.60 

Jsye,  Josepk,  aad  Co.,  Caabridgo,  Bass. 

EFFECTS  OF  A  PARTICLE-LADEN  DRIVING  STREAM 

EJECTOR  EFFICIENCY. 

Fiaal  rept., 

by  R.  B.  Bastaaa.  Bar  63,  37p.  Rept.  bo.  5J 

Coatraet  DA19  1290B1569 

Uaelassiflod  report 

Descriptors:  (oAlr  ejectors,  Effoctivea 
Carboa  coapouads.  Dioxides,  Particles,  P 
Velocity.  Jet  aixlag  flow,  Test  aetkeds, 
Stagaatioa  poiat.  Gas  flow. 


This  report  describes  a  series  of  experiaeat s 

joraed  to  deteralae  tke  effects  of  a  particle 

l«dea  drlvlag  streaa  oa  ejector  efficieacy.  , 

■•s  ased  as  tke  drlvlag  streaa  la  a  faally  df 


■  vine. 
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FLUID  MECHANICS  -  Division  9 

geoaetrlcally  siailar  ejectors  in   which  air  was 
the  drivoa  streaa.   Four  different  driving 
streaas  were  used.   The  four  driving  streaas  were 
desigaed  to  have  the  saae  exit  plane  area,  pres- 
sure, aad  velocity.   The  aass  percentage  of  solid 
C02  condensed  in  the  driving  nozzle  was  the  pri- 
aary  desiga  variable.   The  aaxiaua  particle  con-, 
ceatration  obtaiaed  at  the  driving  nozzle  exit 
plane  was  approxiaately  2i%   by  aass.   Two  dif- 
ferent constaat  area  aixing  sections  were  used. 
The  results  for  the  larger  aixlag  section  are 
believed  to  be  aost  valid.   They  indicate  that  in- 
creased particle  conceatratloa  la  the  driviag 
streaa  iacreases  aaxiaua  ejector  efficioBcy. 
(Author) 


AD-411  512  *  Div.   9 
(TISTP/RLG)  OTS  price  $19.75 

BagiaeerlBg  Projects  Lab.,  Bass.  last,  of  Tech.. 

Caabridgo. 

AN  INDEX  TO  THE  THO-PHASE  GAS-LIQUID  FLOW  TEB- 

PERATURE.   PART  I. 

by  S.  Milliaa  Gouse,  Jr.  Bay  63,  315p. 

Rept.  8734  1 

Coatraet  NoBr184173 

Uaelasslfied  report 

Descriptors!   (•Bibliographies,  Indexes), 
(•Gas  flow.  Fluid  flow).  Boiling,  Bubbles, 
Capillary  tubes,  Coapressible  flow.  Oscillation. 
Hydroduct  eagiaes.  Abstracts. 

A  total  of  2000  separate  refereacos  oa  certain 
types  of  two-phase  gas-liquid  flow  phenoaena  have 
beea  fouad.  verified,  listed,  and  indexed  by  sub- 
ject aad  priaciple  author.   This  literature  sur- 
vey was  carried  out  as  one  phase  of  a  prograa  to 
deteralae  the  state  of  the  art  in  two-phase  gas- 
liquid  flow  pheaoaena.   It  is  expected  that  this 
prograa  will  coatiaue  with  the  additional  publi- 
catioa  of  critical  reviews  aad  evaluations  of 
various  problea  areas  ia  two-phase  flow  as  well 
as  with  the  pablication  of  Part  II  of  the  Index. 
The  problea  areas  of  condeasatiOB,  cavitatioa, 
aad  atoaization  have  beea  excluded  except  when 
references  were  of  such  a  basic  character  as  to 
be  generally  aieful.   (Author) 


AO-411  641 

(TISTP/JEA) 


Dlv.   9.  12 
OTS  price  $9.60 


Davidson  Lab.,  Steveas  Inst,  of  Tech..  Hobokea, 
N.  J . 

PREDICTION  OF  TRAJECTORIES  FOR  AN  UNDERHATER 

NISSILE, 

by  Howard  Dagoff.  Feb  63,  1v.  Rept.  898 

Coatraet  Now60  0341.  ProJ.  LJ12328 

Unclassified  report 

Descriptorit  (•Caided  aissile  aodels,  Botioa), 
(•Guided  aissile  trajectories.  Underwater 
trajectories),  (•Uaderwater  trajectories. 
Guided  aissile  aodels),  Hydrodynaaics,  Noa- 
liaear  systeas,  Batheaatical  predictions. 
Statics,  Daapiag,  Equations,  Hydrodyaaaic 
eonf iguratioas.  Hydrostatics. 
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re  used  to  predict 
of  the  Basic  Finner 
a  uaderwater  aodel 
titute  of  Techaology, 
fflcients  appearing 
obtaiaed  froa  Basic 
ously  at  CIT,  Bureau 
boratory.  .  Coeffi- 

tkeoretical 
tories  could  not  be 
coefficieats  alooe. 
eats  yielded  pre- 


Division  10  -  FUELS  AND  COMBUSTION 


diction*  tkat  agreed  «ell  Hltli  the  obaerved 
■otieaa.   Coapated  trajeetoriea  were  partiealarly 
aeaaitiva  to  ladepeadoat  ckaafea  ia  tke  valaoa 
of  tke  kjrdrod/aaaie  atatie  aad  daapiag  derivative 
coef f Icleata.   ■o««v«r,  wkea  tkese  valaea  were 
kept  coailitoat  «ltk  ralatieas  oxpreasiag  tkeir 
pkyaical  latardepaadoaae,  tktf   ceald  be  varied 
over  fairly  aide  raafea  altkoat  appreaiabljr 
affectiag  the  predietieaa.   (Aathor) 


10.    FUELS  AND  CX)MBUSTK)N 

AO-410  03)     Div.   10.  12 
(TISTN/AI)  OTS  price  $5.60 

Little.  Artkar  0,  lac,  Cavbridg*.  Nasi. 

THE  DESIGN.  TESTING,  AND  INSTALLATION  OF  »S 

107A  PR0PELLANT-L0ADIN6  SYSTEMS. 

Prograa  progress  rept.  ao.  14,  1  Jaa-31  Mar  63. 

1  Apr  63.  $1p.  C  62458 

Ceatract  AFOi  647  464 

Uaclasfifled  report 

Oascripterst   (*Sroaad  saaport  eqaipaeat.  Gelded 
alatilei  (Serf ace-to-ai r) ; ,  Llqald  rocket  pro- 
pellaati.  Flald  flea,  Oeiiga,  Test  aetkod. 
Pipes,  Liqaefied  gases,  Oxygea,  Haadliag, 
lastal lat lea,  Seasory  aeckaalsas.  Noise, 
Saasitivity,  Heliaa. 
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A»-411  137     Div.   10 
(TISTM/MB)  OTS  priea  11.60 

Soathaaat  leseareh  last.,  Saa  Aatoaio,  Tax. 
STUDIES  OF  INTBINAL  DISPLACEUNTS  IN  SOLID 
PIOPBLLANT  GRAINS  (LONGITUDINAL  DISPLACEUNTS 
IN  FUI-STANDINC,  SOLID  PROPELLANT  HOLLOI 
CTLINDEIS) . 
latoria  rapt., 

by  L.  U.  lastralll  aad  I.  C.  DaHart.  1  Nay  63. 
Up. 

Caatraet  Naar336300,  Prajs.  1043  3  aad  064  ii^ 

Daalaiiifiad  report 

•aaeriptarsi   (*Propellaat  graias,  Def oraatioa) , 
(•Solid  raakat  prepellaati,  Otfaraatioa) , 
Cyliadrieal  bodies,  f iaaaalaatlalty ,  Leading 
(■aekaaiea) ,  Praaaara,  Taata. 

Tasta  aara  aaadaetad  li  this  phaaa  af  the  pragraa 
ta  stady  the  aaaaar  ia  whlah  the  aab-sarfaaa  aata- 

rlal  ia  a  viaaaalaatia,  thlek-aallad  ayliader 
deforBB  aith  tiaa  while  sabjeetad  ta  relatively 
aiapla  aaahaaiaal  laadiags.   ■aasaraaaats  af 


laternal  dlsplaceaeats  were  acquired  for  two, 
f ree-staadlng.  solid  propellent  aodels.   Each 
aodel  was  subject  to  a  aechanical  loading  con- 
sisting of  either  a  sustained  ualaxlal  coapres- 
sion  or  a  coabinatioa  of  sustained  uniaxial 
coapressioa  and  iateraal  pressure.   (Autkor) 


AD-411  153     Div.   10.  27 
(TISTI/EJH)  OTS  price  $1.60 

Aray  lisslle  Coaaaad,  Redstone  Arsenal, 

Huntsville,  Ala. 

THE  AFFINITY  OF  SOME  POLYUKETHANE  PKOPELLANTS  FOR 

MOISTURE. 

by  H.  M.  H.  Dykes.   15  June  63,  16p. 

DA  ProJ.  517  06  002 

AHC  RK  TR63  15         Uaclassifled  report 

Descriptors:   (*Desiccants .  Solid  rocket  pro- 
pellants),  ('Solid  rocket  propellents.  Deslc- 
caats).  Rocket  propellant  gralas.  Rocket  aotors 
(Solid  propellaat).  Booster  aotors.  Oehydratioa, 


The  effects  of  using 

a  desiccator-weatker  seal. 

coataining  aolecular 

sieve  desiccaat,  for  drying 

tke  HAVK  aotor  prope 

llant  kas  been  studied  seal- 

quaatitatively.   The 

area  of  investigation  was 

Halted  to  laboratory  saaples  of  propellant. 

saaples  of  propellant  froa  a  aotor.  and  desicca- 

tloa  studies  oa  two 

HAMK  aotors.   Data  are  pre- 

seated  to  skew  tkat 

the  propellaat  in  tke  HANK 

aotor  caaaot  be  drie 

d  ia  a  reasonable  tiae  at 

aableat  teaperature 

or  at  110  F  using  tke 

deslccant.   However, 

tke  desiccaat  will  reaove 

aoisture  froa  oa  or 

near  tke  grain  surface.   On 

new  HAVK  aotor*,  the 

deslccant  will  aaiataia  a 

lew  relative  huaidit 

y  la  tke  cavity  of  tke 

aotors.   (Autkor) 

AO-411  396     Div. 

10.  1 

(TISTH/TCG)   OTS  pri 

CO  $7.60 

Atlantic  Researck  Corp.,  Alexandria,  Va. 

A  PROGRAM  TO  ADVANCE  THE  TECHNOLOGY  OF  FIRE 

EXTINGUISHMENT  (HYDROGEN-OXYGEN). 

Aanaal  rept.  Apr  62-Mar  63. 

by  M.  Markels.  Jr.   Mar  63.  69p. 

Ceatract  AF33  6l6  8110.  ProJ.  6075.  Task  607507 

ASD  TDR62  526  P2       Uaclassifled  report 

Oeseriptorsi   (*Hydrogea.  Oetoaatioas) .  (*0xy- 
oea.  Detoaatioas) .  (*Fires.  Fire  ext iagalskers) . 
(*Fire  oxtlagalskers,  Detoaatioas).  Coabastioa. 
Mixtares.  Halogeaated  kydrocarbon.  Powder 
aetals.  Potasslua  coapouads,  Carboaates. 
Baraiag  rate.  Liquefied  gases.  Gases.  Alkaaas. 
Alkeaes,  Alkyaes,  Iroa  coapoaads. 


The  saaoad  year's  effort  (fe 
aae  ASD-TDR-62-526)  iacladed 
aapprassioa  of  gaseoas  hydro 
tloas,  (2)  aethods  for  coatr 
coabastioa.  aad  (3)  extiagai 
dre-gea-aetal  slurry  fires, 
iahibitors  for  62i38  {%  by  v 
hydrogea  aad  oxygea,  Isobate 
the  best  froa  evalaatloas  of 
lar-weight  alkaaes  aad  alkea 
kalogealdes.  cklorlae.  and  p 
Isobuteae  was  effective  at  a 
Coafiaed  liquid  kydrogen  coa 
ly  suppressed  by  air-kalogea 
tares  witk  13-65  %  of  laklbl 
showB  that  effective  eoaeeat 
pradieted  froa  staadard  flaai 
fiaed  liquid  hydrogea  eoabas 
by  either  powdered  solids  or 
tasslaa  bicarboaate  aad  halo 
aero  aast  effaative  of  the  s 
Hiaiaaa  aaoaats  for  extiagai 
hydrogea  burlaa  at  a  rate  of 
to  0.8  graa.   (Aether) 


r  first  year's  work 

tke  study  of  (1) 
gea-oxygea  detoaa- 
olliag  liqaid  kydrogen 
skaent  of  liquid  ky- 

Of  several  gaseoas 
olaae)  alxtures  of 
ae  was  foaad  to  be 

several  low-aoleea- 
es,  acetyleae,  aetkyl 
eatacarboayl  lore. 

coaceatratioa  of  ^%. 
bustioa  was  affeetive- 
ated  kydrocarboa  alx- 
tor.   It  was  also 
ratioas  caa  be 
aability  data.   Coa- 
tloa  was  extiagaisked 

liqaid  ageats.   Pe- 
geaated  kydrocarboas 
abstaacas  stadied. 
skiag  fires  of  llqaid 

1 kr  raaged  froa  0. 5 


CaiOUND  TRANSPORTATION  EQUIPMENT  -  Division  11 

GUIDED  MISSILES  -  Division  12 


11.    GROUND  TRANSPORTAT 
EQUIPMENT 

AD-410  924     Div.   11 
(TISTE/JMS)  OTS  price  |2.60 


Naval  Civil  Engineering  Lab.,  Port  Huenei 

V  S  I  if* 


•  . 


POLAR    EQUIPMENT    ~    SAFETY   CAB    FOR   TRACTOIJ 

Final  rept., 

by  J.  E.  Dyklns.  17  June  63,  30p. 

ProJ.  Y  F015  11  276 

NCEL  TR  R250  Oaelaiiified  repailt 


Descriptorsi  (•Tracked  vekicles,  Saow 
veklcles),  (•Snow  vekicles.  Safety).  H 
Safety  devices.  Neatkerproof lag.  lea.  I 
regioBS,  Tests. 


at 


Tke  aoveaeat  of  equlpaent  and  supplies  ovsr  aa- 


Pol 


ION 


ekes, 
ar 


r<dous  for 
bas 

i!  early 
riactor 
>ability 
!>ibly. 

Iikriag 
oiilar 

ito  tke 

r  of 
o^it 
rjiow 
I  Met. 
4  pro- 
M 

(rearing 


--  --.--1 — -"•  ...u  ••|>|>^ica  «T 

raalllar  snow  and  ice  regions  caa  be  haza 
persoaael  wko  operate  tke  equlpaent;  tkls 
deaonstrated  by  the  accideats  occurring  1 
Deep  Freese  operatioas.   As  a  result   a  t 
safety  cab  was  developed  which  has  the  ca 
of  slaple  aad  rapid  disasseably  aad  reass 
This  feature  enables  the  operator,  after 
evaluated  tke  degree  of  kaxard  la  a  parti 
operation,  to  initiate  safety  precautloas 
poiat  of  coapletely  reaovlng  tke  upper  ka 
tke  cab  ia  order  to  have  an  unobstructed 
froa  tke  equlpaent  skould  it  fall  into  a 
crevasse  or  break  tkrough  a  floatiag  ice 
■kea  tke  full  cab  is  used,  the  operator  i 
vided  witk  aa  easy  exit  through  aa  overke 
escape  katck  wkick  will  accoaaodate  a  aan  tearina 
bulky  arctic  clotking.   The  cab  was  evaluated  for 
safety  features,  disasseably  and  reasseabty 
■eathertlghtaess,  structural  adequacy,  ope 
visibility,  aad  operator  coafort.   The  cat 
foraaace  was  evaluated  as  highly  satlsfactd 
far  all  of  the  tests.   (Author)  ^^ 


12.   GUIDED  MISSILES 

A3-410  085     Div.   12.  5.  6,  9, 

16,  19,  27 
(TISTB/PCR)  OTS  price  $1.14 

Defease  Docuaeatation  Ceater,  Alexandria 
SPACE  RENDEZVOUS.  RESCUE,  AND  RECO/ERY   'aI 
ABSTHA-:!  COMPILATION, 

coap.  by  Preston  C.  Rogers,  Jr.   Aag  63. 
570  refs. 

Uaclassifled  report 


Oescr 

docki 

Space 

puis! 

leal 

syste 

aaiat 

Coap -J 
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Optic 

vlole 

aeatu 

Reade 

fligh 


Iptors: 
■g.  •Re 
capsul 
on,  Spi 
systeas 
as,  Sps 
eaaace, 
ters,  A 
Data  pr 
al  equi 
t  detec 
reaeat 
ivous  t 
t. 


•Readez 
cevery,  • 
OS.  Spice 
ce  aedlci 
,  Life  su 
ce  survei 
Astronau 
taosphere 
ocesslag 
paeat,  la 
tors,  Mag 
systeas, 
rajectbri 
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Rescues 
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ae,  Clo 
pport, 
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entry, 
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1l 


la. 
DDC 


:iecraft 
ptiies, 

)T0- 

>log- 
ication 


idaace,  •Spa 
,  •Bibllogra 
tioa.  Space 
sed-cycle  ec 
Space  coaauB 
systeas,  Spi^e 
laiag,  Spicehorne, 
Aerodynaalc  heat- 
.  Radar  equlpneat, 
equlpaent,  U)tra- 
ers,  Radiatida 
ous  spicecrall, 
cecraft,  Spai 


This  bibllogra 
Beetlag  oa  Spa 
keld  at  Edward 
1963.  Citatio 
legued  by  D3C 
(tricied  to  ua 


r 


phy  was  prepared  for  the  Specialist 
ce  Readezvous,  Rescue  aad  Red#very 
s  Air  Force  Base  oa  10-12  Septeaber 
as  are  iacluded  for  reports  ((^ta- 
froa  1953  to  Juae  1963  and  a^d  re- 
classified, unllaited  refere^4es. 
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AD-410  177     Div.   12 
(TISIP/HSS)   OTS  price  $1.60 

f,ll}tZ   ''•velopaent  Corp..  Santa  Monica.  Calif. 
UTILITY  SYSTiiM  PROGRAM  SPECIFICATIONS  REVISION 

Ol'o^OO*'  '"'"•**•   ^  "•'  ^^'  ^^P-  ■•P*-  ■«•  TM891 
Contrect  AF19  628  I648 

Unclassified  report 

Descriptors:   (•Satellity  networks.  Prograaaing 
(Coaputers)).  Data  processlag  systeas.  Satel- 
lites (Artificial). 


Presea 
itles 
efflcl 
two  ao 
be  lap 
port  S 
specif 
cedure 
be  aod 
cess  1 


ts  ao 

requl 

ency 

dific 

leaen 

ystea 

ic  wo 

s;   2 

ifled 
nput 


dlfications  tkat  will  provide  capabil- 
red  by  tke  users  aad  will  laprove  tke 
of  tke  COPU  Svstea.   Reports  that  the 
atloas  are:   1)  a  two-tape  systea  will 
ted  to  stabllze  the  Utility  and  Snp- 

(USS),  to  separate  USS  and  flight 
rk  aad  to  achieve  better  control  pro- 
)  the  foraat  of  the  systea  tapes  will 

so  that  the  control  prograa  can  pro- 
froa  high  density  tapes.   (Author) 


AD-410  189      Div.   12.  30 
(TISTPynsS)   OTS  price  $1.10 

Systea  Development  Corp..  Santa  Monica,  Calif. 
UTILITY  SYSTEM  PROGHAMMING  PROPOSALS.   PROPOSAL 
FOR  MODIFICATIONS  TO  TAPE, 

OOS^OO"'*  ''''***''"•   ^  ""y  6-3  •  1P-  ■•Pt.  »o.  "890 
Ceatract  AF19  628  I648 

Uaclassified  report 

Descriptorat   (•Satellite  aetworks,  Prograa- 
aiag  (Coaput^t)),  Data  proeeasiag  systeas. 

Proposes  aodif Icatioaa  to  TAPE.   Reports  that 
TAPE  caa  be  aodif led  to  use  TAPEIO  (input-output 
rojtine  for  tapes)  iaatead  of  doiag  its  owa 
iaput-output.   (Author) 


47 


AD-410  194       Div.   12 
(TISTP/HSS)   OTS  price  $1.10 

Systeas  Developaeat  Corp..  Saata  Moaica.  Calif 
PERSONNEL  PLANNING  INFORMATION  -  1 6O4  TRANSITION 
PROGRAMS  OPERATIONS. 

by  C.  Bustya  aad  L.  A.  Friedaaa.  3  May  63.  8p. 
Rept.  ao.  TMI243  000  00  /    .   r 

Ceatract  AFI9  628  I648 

Uaclassifled  report 

Descriptors:   (•Satellite  aetaorks.  Prograaa- 
iag  (Coaputers)).  Persoaael.  Satellites  (Arti- 
ficial). Data  processlag  syataas. 

Updates  tke  iaforaatioa  pertaiaiag  to  STIN  aad 


Division  12  -  GUIDED  MISSILES 

STOUT   •■   tb*   orifiaal    P*rs**a«l    Plaaalaf    laforaa- 
tioa    (Pfl)    4oc»«at    T«(L)-979/C0C/00.    aad   adds 
iafaraatioa    regardiag    th«   a««   160^  coaavaicatioat 
prograaa   SBROTLK  aad   SHERGE.    whicli   «i  U    becoa* 
eparatloaal    ia    tba  A-1    tlaa   period   aloag  «ith 
STIN   aad   STOUT.      (Aathor) 


AD-i10    195 
(TISTP/HSS) 


Dlv.       12,    30 
OTS    price  $1.10 


Syitaa  DeTelopaent   Corp..    Saata   ■•■iea,    Calif. 

UTILITY    SYSTEM    raOGRAM    SPECIFICATIONS    MUTE   END 

OF    TAPE    (EOT)  . 

by   M.    E.    Tabar.       13  May   63,    7p.    Rapt.    ao.    TI1891 

009  00 

Coatract  AF19  628  164.8 

Oaclaaaified  raport 

Daicriptortt   (•Satellita  aatworks,  Proyraaaing 
(Coaputars)) .  Satallitat  (Artificial).  Data 
procataiag  lystaas. 

Reports  that  EOT  (Write  ead  of  type)  will  write 
aa  ead-of-file  aark,  foar  records  each  coaslstlag 
of  • 'END-OF-TAPE  •  •.  aad  a  doable  ead-of  file  aark 
oa  aay  tape  aad  reaiad  tiie  tape  with  or  aithout 
laterleek.   (Aathor) 


AD-A10  2i9      OiT.   12 
(TISTA/GIC)  OTS  price  $5.60 

Boeiag  Co.,  Seattle  Mash. 

TECHNICAL  FACILITY  CRITERIA  FOR  THE  MINUTEMAN 

UUNCH  CONTROL  FACILITIES.  FRANCIS  E.  MARREN 

AFB.  MYOMING, 

by  I.  Bellere.   20  Jaae  63.  45p.  D2  U827 

Coatract  AP04  694  107 

Uaclassified  report 

Deseriptorst   (•Gaided  aissiles  (Sarface  to 
sarface),  Laaachiag  sites).  ('Lauachiag  sitea, 
Coaaaad  aad  coatrol  systeas),  Coastractioa. 
Desiga. 

The  teehaical  facility  criteria  docaaeat  for  the 
Hiaateaaa  Lauach  Coatrol  Facilities  at  Fraacis 
I.  Marrea  AFB  is  issued  as  a  sappleaeat  to  the 
Miag  IV  Laaach  Coatrol  Facility  Criteria  pre- 
seated  ia  Boelag  Docaaeat  D2-1 3798  (Revisioa  A). 
(Aathor) 

A0-410  253     Di».   12.  9.  20,  7 
(TISTA/GCC)  OTS  price  $16.00 

North  Aaericaa  ATiatloa  lac,  Coluabus,  Ohio. 

FLIGHT  TEST  CRITERIA  FOR  RE-ENTERING  NAP  SYSTEM. 

Fiaal  rapt. 

A^r  63,  232p. 

Coatract  AF29  601  5104,  ProJ.  1831.  Task  183101 

AFSHC  TOR63  U         Uaclassified  report 


Descriptors:  (•Satellites  (Ar 
Naclear  power  plaats),  ('Space 
power  plaats).  ("Naclear  power 
Ataosphere  eatry).  Aaxiliary  p 
Desceat  trajectories,  Ablatioa 
eleaeats.  Reactor  fael  rods,  A 
lag,  Two-diaeasional  flow,  Fli 
Military  reqaireaeat s,  Theory, 
High  altitade.  Test  aethods,  I 
Laaach  vehicles  (Aerospace),  L 
Heat  traasfer,  Gaided  aissile 
Research  pregraa  adaiaistrat io 
haaards.  Disposal,  Radioactive 


tificial), 
craft.  Nuclear 

plaats. 
ower  plaats. 

Reactor  fuel 
erodyaaaic  keat- 
ght  testing, 

Theraodyaaaies, 
astraaeatat  ioa, 
auBChiag  sites, 
trajectories. 

,  Radiatioa 

waste. 


A  stady'has  beea  aade  of  aaclear  auxiliary  power 
(NAP)  systeas  reenteriag  the  earth's  ataosphere 
at  the  coaclusioa  of  a  space  aissioa.   The 
parpose  was  to  deteraiae  the  paraaeters  of 
slgaificaace  for  flight  test  criteria  that  affect 
prograas  iateaded  to  evalaate  or  deaeastrate 


sequeaces  or  resalts  of  re-eateriag  NAP  systeas. 

As  aa  exaaple  for  discassioa,  a  represeatat i ve 
NAP  systea  was  used  which  iacluded  the  SNAP  IOA 
aait  attached  to  an  Ageaa  B  space  vehicle.   It 
was  coacladed  that  the  total  iategrated  heat  ia- 
pat  dariag  a  flight  test  aast  be  equal  to  the 
actual  re-eatry  case.   The  test  re-eatry  trajec- 
tory aast.  therefore,  iaclade  higher  thaa  orbital 
re-eatry  speeds  for  steeper  re-eatry  eagles  to 
coapeasate  for  the  shorter  test  re-eatry  periods 
of  heat  input.   (Author) 


AD-4IO  330 
(TISTP/JEA) 


Dlv.   12,  22 
OTS  price  $6.60 


Aray  Missile  Coaaaad.  Redstone  Arsenal. 

Huatsville,  Ala. 

SOME  OPTICAL  CONTRAST  SEEKER  SYSTEM 

CONSIDERATIONS, 

by  G.  Nilleas.  31  Dec  62,  61p. 

ProJ.  1D22  901A204 

AMC  Rept.  BO.  RE  TR62  10       1 

Uaclassified  rieport 

Descriptors:   ("Televisioa  guidaace.  Guided 
aissiles  (Surface-to-surface)),  (•Guided 
aissiles  (Surface-to-surface),  Aati-taak 
aaaaaitioa).  Guided  aissile  aodels.  Tactical 
weapons,  Giabals,  Stability.  Phase  studies. 
Ranges  (Distance).  Probability,  Geoaetry, 
Matheaatical  aodels,  Target  acquisltioa, 
Ideatif icatioa  systeas. 

Soae  eleaentary  probleas  peculiar  to  a  groaad-to- 
ground  hoaing  aissile  systea  are  discussed.   The 
work  is  specifically  orieated  toward  the  applica- 
tion of  a  televisioa  guidaace  sensor  of  the  con- 
trast coatoar  type  to  an  aati-taak  weapon.   The 
design  of  a  siaple  laboratory  TV  servo-tracker  is 
preseated.   Appeadices  A  and  B  discuss  test 
vehicles  for  subject  application  and  present 
pertiaeat  XO-2  drone  paraaeters.   (Author) 


AD-410  474      Div.   12.  19,  2 
(TISTP/JEA)  OTS  price  $4.60 

RAND  Corp..  Santa  Monica.  Calif. 

VELOCITY  REQUIREMENTS  FOT  STOPOVER  ROUND  TRIPS 

TO  MARS. 

by  L.  N.  Rowell.   July  63,  43p.  RM3474PR 

Coatract  AF49  638  700 

Uaclassified  report 

Descriptors:   (•Parking  orbit  trajectories. 
Transfer  trajectories),  (•Interplanetary 
trajectories.  Propulsion),  Lunjr  traJectorie«. 
Velocity,  Lunar  craft,  Plaaets,  Analysis, 
Statistical  data.  Mars. 


The  velocity  iacreaeats  that  a 
traasfer  a  vehicle  froa  an  Ear 
to  a  Mars  parking  orbit  and  re 
for  a  range  of  departure  dates 
period  froa  1971  to  1977.  The 
fall  before  and  after  those  fo 
trajectories,  i.e..  May  1971, 
1975,  and  October  1977.  The  p 
circular  and  are  at  an  altitud 
The  required  velocity  iacreaea 
priaarily  ia  graphic  fora.  Th 
total  velocity  iacreaeats  for 
are  givea  for  traasfer  tiaes  r 
300  days,  in  30-day  iacreaeats 


re  required  to 
th  parking  orbit 
turn  are  preseated 
dariag  the  tiae 
departure  dates 
r  aiaiaua-eaergy 
July  1973,  Septeaber 
arkiag  orbits  are 
e  of  100  n  ai. 
ts  are  presented 
e  iadividual  and 
one-way  trips 
anging  froa  100  to 
.   (Author) 


AD-410  491      Div.   12,  8,  6 
(TISTP/JEA)  OTS  price  $21.00 

Aerospace  Coaaaaleat ioas  aad  Coatrols  Div. 
Corp.  of  Aaerica,  Burliagtoa,  Mass. 
■ULTISYSTIH  TEST  EQUIPMENT. 


Radio 


Qaarterly  iiteria  teehaical  rept.  ao.  4.  l  )fa- 

15  Hey  63.  1v.   Rept.  ao.  CI63  547  37 
Coatract  DA36  O34ORO3650 

Uaclassified  report 

Descriptors!   (•Checkout  equipaeat,  Auteai  Ic) 
(•Test  eqaipaeat.  Shelters),  (•Electroaie 
eqaipaeat.  Test  equipaeat),  Crouad  support 
eqaipaeat.  Display  systeas.  Coatrol  systeM, 
Hydraulic  systeas.  Haiataiaabil ity,  SpeciH  ca- 
tioas,  Moaitors,  Circuits.  Package  circuitil 
Cooliag,  Pressure,  Reliability  (Electroaid 
Ceapater  logic. 

Factory  product ioa  coaaeaced  dariag  this  qaa 
sa  staadard  priated  circuits  for  the  coapute 
the  electroaie  test  set.   Factory  prodactioa 
•ther  MTE  systea  hardware  is  startiag.   Duri 
this  quarter,  18  staadard  types  of  ailliaeda 
aad  16  staadard  types  of  aiUiaodule  boards 
icsigaed  aad  released  for  prodactioa.   Other 
iteas  are  beiag  readied  for  release  to  prodaqti 
Drawiags  were  coapleted  for  the  rack  aad  cha 
aechaaical  coaf igurat ioas.   The  rack  detail 
iags  will  be  coapleted  whea  the  eaviroaaeata 
<esiga  tests,  started  this  qaarter,  have  bee 
coapleted.   A  shelter-rack  iaterface  has  bee 
fcloped.   Fiaal  aodif icat ioas  will  be  aade  w 
shock  aad  vibratioa  tests,  started  this  quar 
have  beea  coapleted.   Extensive  detailed  des 
•ork  is  coatiauiag  oa  the  electroaie  test  se 
•quipaeat.   Layouts  have  been  finalised  aad 
CHits  are  beiag  desigaed  for  the  display/coa 
equipaeat.   Exteasive  desiga,  breadboardiag, 
tcstiag  work  has  beea  accoaplished  oa  all  of 
•ther  uaits  ceaprisiag  the  electroaie  test  g 
rreliaiaary  work  oa  software  for  the  coaputei 
coaaeaced.   (Aathor) 


AO-410  496     Div.   12 
(TISTA/FRL)  OTS  price  $16.50 

Boeing  Co. .  Seattle,  Wash. 

IINUTEMAN  MONTHLY  FAILURE  SUMMARIES.  APRIL  19|43 
18  Juae  63,  1v.  Docaaeat  ao.  D2  5286  39 
Coatracts  AF04  647  289  aad  AF04  647  714 

Uaclassified  report 

Descriptors:   (eGaided  aissiles  (Surface-t 
surface,  Malfuaet ioas) ,  (•Guided  aissiles 
(Surface-to-surface).  Failure  (Mechanics) ) . 
•eliability.  Guided  aissile  coapoaeats,  Che 
out  procedures.  Data,  Desiga,  Maauf aeturiag 
■ethods.  Tables. 


GUIDED  MISSILES  -  Division  12 


AD-410    516 
(TISTP/HSS) 


Div.   12 
OTS  price  $18. 


50 


Boelag  Co.,  Seattle.  Hash. 

MINUTEMAN  MONTHLY  FAILURE  SUMMARIES  -  MAY, 
17  July  63.  1v.  Docaaeat  ao.  D2  5286  41 
Coatracts  AF04  694  107  aad  AF04  647  289 

Uaclassified  report 


1963. 


tto 
as 


TJe  failure  data  froa  each  area  are  tabulated 
•kow  the  aaabers  of  discrete  failure  e%eBts  s 
to  provide  quick  visibility  regardiag  tread  a^! 
■ell  as  a  breakdowa  of  the  data  with  respect  :L) 
Tpes  and  causes  of  failures.   Back-up  pages  lire 
t»ea  provided  to  describe  each  reported  faila- 


Descriptors:   (•Gaided  aissiles  (Snrface- 
to-sarfaee).  Quality  coatrol).  Reliability, 
Failure  (Meehaales),  Gaided  aissile  coapo- 
aeats. Logistics. 
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AO-410  550     Div.   12.  30 
(TISTA/GEC)  OTS  price  $2.60 


eck- 


Boeiag  Co.,  Seattle,  Mash. 

MINUTEMAN  MS  -  1 33A  -  KING  II. 

■oathly  suaaary  rept.  bo.  3,  1-31  Jaae  63. 

15  Jaly  63.  1v. 

Coatract  AF04  647  757 

Uaclassified  report 

Descriptors:  (•Guided  aissiles  (Surface  to 
surface).  Research  prograa  adaini stratioa) , 
Tests,  Checkout  procedures,  Scheduling. 

This  report  is  the  test  suaaary  for  the  period 
1  -  30  Juae  63.   It  defines  aajor  test  require- 
aents.  their  degree  of  attaiaaeat,  aaJor  prograi 
probleas  encountered  and  recoaaendations  which 
aay  iaprove  or  accelerate  the  test  prograa  as 
defined  in  the  Ming  II  VAFB  Test  Prograa  Plan, 
BSD  TR  63-29.   (Author) 

AD-410  590     Div.   12 
(TISTA/FRL)  OTS  price  $1.60 

General  Oynaaics  Electroalcs,  Saa  Diego.  Calif 
PROGRAM  PROGRESS  AND  SECURITY  REPORT. 
Narrative  progress  rept.  for  Juae  63. 
Juae  63,  lOp. 
Coatract  AFO4  647  463 

Uaclassified  report 

Report  oa  Neapoa  Systea  WS-107A-2. 

Descriptors:  (•Guided  aissiles  ( 
surface),  Research  prograa  adaiai 
MaiateBaace.  Scheduliag,  Grouad  s 
aeat.  Checkout  equipaeat,  Coaauni 
aeat.  Maaageaeat  engineeriag,  Lau 

The  geaeral  progress  oa  the  Tltaa  I 
Data  relatiag  to  proposed  chaage  la 
MaiBteaaace  Coacept  was  updated  aad 
eagiaeeriag  data  iacorporated.  The 
subaitted  provides  for  additioaal  e 
equipaeat  aad  systeas  access  requir 
the  addition  of  aaiateaaace  persoaa 
Laaach  Coatrol  Ceater.   (Author) 


Surface  to 
stratioa) , 
upport  equip- 
catloB  equip- 
Bchlag  sites. 

I  is  reported. 
Titaa  Coaplex 
additioaal 
iaforaatioB 

oaauaicatioa 

ed  to  Support 

el  ia  the 


Division  12  -  GUIDED  MISSILES 


kO-OO   591  DlT.      12 

(TlSrr/IO)   OTS  ^rl**  11.60 


Saata  Barbara, 


Aaarieaa  ■aeklaa  aad  Poudry  Co. 

Calif. 

LAONCHa    SYSTMS   FOt    WEAPON    SYSTEM    107-B. 
hj  J.    L.    Walker.      Jaaa  63.    12p. 
Caatracts   AFOi  6i7   138   •mi  AFO^   6^7   138 

Oaelasfif lad  raport 

Oaserlptorsi   (•Galdad  alaalla*  (Sarfaca  to 
•  arfaca).  Stratajlc  waapoai),  ('Caldad  ■Utile 
partoaael,  Galdad  altdla  laaackart).  laaage- 
■aat  •■flaoarias.  Coat. 

AO-4.10  818     Div.   12 
(TISTA/FIL)  OTS  prlea  $19.75 

•aalif  Co..  Saattlt.  Vatk. 

■mOTEMAM  ■OWTHLY  FAILOtE  SOWWtlES.  «AY  1963. 
27  Jaaa  63.  It.   Doeaaaat  ao.  02  5286  ^0 
Caatracts  AP04  694  107  aid  AF04  6^7  289 

Oaelasilflad  raport 

Daserlptarai   (*Cuidad  ■liailat  (Sarfaca  to  sar- 
faca). ■alfiactlaas),  (•Caidad  alstilas  (Sar- 
faca ta  sarfaca),  Pailara  (Mackaalct ) ) .  Rail- 
ability,  Galdad  alssila  coapoaaats,  Ckaekoat 
procadaras,  Data,  Deslga.  Tables. 

Tka  failara  data  far  tka  Miaitaaaa  froa  eaek  area 
aad  are  tabalated  to  skew  tke  aaabers  of  discrete 
failara  evaats  to  provide  qaick  Tlsiblllty  re- 
gardiaf  tread  as  wall  as  a  breakdowa  of  tke  data 
vitk  respect  to  types  aad  ceases  of  fallares. 
Baek-ip  pages  are  provided  te  describe  eack  ra- 
ported  fallire  eveat  reflected  la  tke  tabalatleas. 
Tkese  daseriptloas  ate  also  lateaded  to  relate 
tke  aaaber  of  specific  coapoaaats  replaced  to  re- 
store satisfactory  operatlag  eoadltioa.   Tke 
failares  classified  as  Prlaary  Failara  Evaats  are 
related  to  eqalpaeat  aaraliabillty  aad  are  sab- 
Je(t  ta  corrective  ectiea  by  aeaas  of  deslga 
ekaagas.   Hardnare  failares  caated  by  faalty  la- 
stractieas  or  persoaael  errors  are  classified  as 
'eeatallable'  slace  tkey  eaa  be  eeatrelled  by 
aaaafcaeat  actieas.   (Aatkor) 


AB-^10  847     Oiv.   12 
(TISTP/PtB)  OTS  price  $1.10 

Aareaatreaie,  Newport  Beack,  CaTtf. 
PBNBTIATION  AIDS  DCrKLOPWNT. 
lellabllity  saaaary  rept.  for  Jaaa  63. 
15  Sep  61.  ip. 
Caatraet  APOi  694  23 

Oielaaslfied  report 


De 

(■• 


seripterat   (•leeatry  veblcles,  Failara 
eabbalcs)).  (•laliabil ity.  Decoys),  Tiae 

delay  relays.  Tiae  switckes,  Teaperatare. 

Seaaltlvlty.  felecity.  Vlbratiea.  Alaaiaaa 

•eatligs.  Piataas.  Haaidlty. 


AD-410  903      Dlv.   12 
(TISTP/HSS)  OTS  price  $4.60 

Bareea  af  Naval  Weepoas.  Navy  Oept..  Naskiagtoa. 

D.  C. 

■BASOIEMENT   OF    SURFACE-TO-AIR    MISSILE   WEAPON 

SYSTU    OPBIABILITY    AND    RELIABILITY. 

16  Apr  4t.  1v. 

RAVWBPS  lapt.  tOIT      Waclaaslflad  report 

Doaerlpters:   (•Caided  aiasiles  (Sarfaca  te 
elr).  ■aliteaaaca).  Failara  (■eekaalcs). 
Galdwd  aifsila  ceapaaaata,  Reliability, 
Qaallty  aeatral.  Voapaa  systeas.  Sarfaca  ta 
air.  tfelpbaraa.  if factivaaess. 

Tke  failara  rates  aad  aalateaaace  reqaireaeats 


/^ 


af  sarface-to-alr  alssila  weapoa  systea  eqalp- 
aeats  caa  greatly  affect  tke  asefalaass  aad  ef- 

fectiveaass  of  sack  weapoa  systeas.   Tkere  is  a 
vital  aeed  for  a  aetkod  of  aeaaiagful.  practical 
aaasareaeat  of  weapoa  systea  operabillty.  avail- 
ability aad  rellebillty.   Tke  aeasareaeat  aetkod 
preseated  la  tkls  report  is  desigaed  to  be  aa 
iatagral  part  of  tke  aaiataaaace  sckeae  of  tka 
weapoa  systea.   Tke  aeasureaent  systea  depeadt 
apoa  tke  ase  of  a  systeaatic.  aaaabigaoas  test 
procedure  perforaed  dally  to  deteralae  tke  readi- 
aess  of  tke  systea  (DSOT;  aad  provides  a  aetkod 
of  aeesareaeat  to  estlaate  tke  average  level  of 
operabillty  wkick  caa  be  expected  to  prevail  la 
tke  latervals  betweea  DSOT's,  taklag  lata  accoaat 
carreat  failure  experleace.   Tkls  report  explalas 
tke  sckeae  aad  developaeat  of  tke  readiaess 
aeasureaeats.  tbelr  laterpretatioa  aad  tke  ase 
of  tke  sklpboard  reportiag  foras  lavol«ed. 
(Autkor) 


AO-410  990     Dlv.   12,  6,  8 
(TISTP/FBM)  OTS  prleo  16.60 

Hagkes  Aircraft  Co.,  Calvar  City.  C«lif. 

■OSAIC  RADAR  STUDY  PROGRAM. 

Qaarterly  progress  rept, 

by  R.  H.  Kaaaer.  Apr  63.  63p. 

Ceatract  Nea63  OI56 

UaeUssifiod  report 

Descriptors:   (•Mosaics,  Kadar).  ('Radar,  Guided 
aiasiles),  (•Galdad  alssiles.  Galdaaee).  Radar 
•caaaiag,  C-baad.  Aateaaas,  Blectreaagaetie 
preportlea,  Aateaaa  feeds,  Slgaals,  Saperkigk 
freqaaacy,  Pkase  aeasareaeat,  Aaplltade  aada- 
latlea,  Aateaaa  radiatioa  pattaras.  Bloctre- 
aagaetic  waves,  Eqaatioas.  Special  faaetieas, 
Besael  fuactloas.  Refractiea,  Blectreaagaetie 
fields.  Tables. 

Tke  dealga  ef  a  radically  aew  type  of  alssle- 
berae  radar  systea,  called  a  aosaic  radar,  wkick 
will  be  saperlor  te  existiag  scsaaiag  radar 
systeas  la  iaforwatloa  gatkerlng  tke  data  prec- 
essiag  is  preseated.   Tke  aosaic  radar  is  a 
fixed,  aaltibeaa,  Laaeberg  leas  aateaaa  wltk  76 
C-baad  feed  eleaeats  la  aa  array  ea  tke  back  sar- 
faca ef  tke  leit.  Tke  aigalar  positloa  aad 
diaaasieas  ef  tke  array  are  eqaal  to  bat  dla- 
aetrically  eppeaite  tke  sector  ef  space  froa 
wkick  It  receives  eaergy.  Tke  deslga  ef  tke 
aateaaa  will  give  tke  aosaic  radar  siaaltaaeeas 
aad  ceatiaaeas  receptlea  of  eaergy  frea  a  wide 
field  ef  view.  Aa  lavestigatiaa  af  tke  elactra- 
aagaetlc  properties  ef  tke  aateaaa  aad  aetkads 
for  extractlBfl  tke  eaergy  froa  it  is  reported. 
(Aatkar) 


AO-411  133     Dlv.   12 
(TISTA/FRL)  OTS  price  $15.00 


OPtUTION  AND 


Beeiag  Co.,  Seattle,  Mask. 

RS-133A,  GRAPHIC  ILLDSTRATION. 

MAINTENANCE  RECORDS  -  MAFB, 

by  N.  B.  Staap.   25  Jaly  63,  224p.  Deeaaeat  aa. 

D2  13121 

Caatraet  AFO4  647  580 

Uaclassified  report 

Descriptarst   (•Galdad  alssiles  (Sarfaae  te 
sarface),  Oparatiea),  (•Galdad  alssiles  (Sarfaca 
te  sarface),  Malateaaaea),  Galdad  alssila 
ceapeaeata.  Data.  Reeerds,  Greaad  sappart 
eqaipsMat,  Maiateaaaae  oqalpaeat.  Tables. 

Tkls  deeaaeat  represeats  tke  faaily  tree  ef  APTO 
Series  200  Operatiaa  aad  Malateaaaea  Reeerds  aad 
Selected  Itea  Caaf igaratiaa  Reeerds  for  tke  Air 
Perce  Base  Mlaateaaa  kardware,  iacladiag  Asseeiate 
Caatraetar  sapplied  laferaatlea.  Tke  iafaraatiaa 


SO 


is  grouped  according  to  hardware  locatioa  I' 
Riauteaan  Requirement  Control  Nuaber  (MRCN)! 
Tkese  groups  are  Launck  Coatrol  Facility,  LJqunch 
Facility.  Airborne,  aad  Maintenance  Ground 
Eqaipaent  (MGE).   (Author) 


AO-411  152     Div.   12 
(TISTA/FBL)  OTS  price  $1,60 

Aaericaa  Mackine  and  Foundry  Co.,  Santa  Bar 

LAUNCHER  SYSTEMS  FOR  WEAPON  SYSTEM  107B 
Prograa  Progress  Report  No.  4I ,  1  Apr-30  Ja 
by  L.  Catebourn.   30  June  63.  12p. 
Contracts  AF04  647  138  aad  AF04  647  465 

Uaclassified  report 

Descriptorsj  (•Launck  vekicles  (Aerospac. 
Sckeduliag),  Production,  Launching,  Guidel 
nlsiiles  (Surface-to-sarface). 


AD-411  269      Dlv.   12 
(TISTA/MFA)  OTS  price  $13.50 

Boeing  Co..  Seattle.  Wash. 

FLIGHT  ARTICLE  MASS  PROPERTIES  REPORT  FOR  MlhUTE- 

RAN  WING  II  AND  II  COMPONENTS  FOR  MISSILE  74^-828 

by  Tkoaes  Staayer  and  Cknrles  A.  Hanson 

18  Jaly  63.  190p.  02  I3946  7 

Ceatract  AFO4  694  46 

Uaclassified  report 

Descriptors:  (•Guided  alssiles  (Surface-tl 
surface).  Weigktj.  Guided  alssiles  coapon« 
Tables.  ^ 


GUIDED  MISSILES  -  Division  12 


b(ara. 

63. 

t 


The  aase  property  saaaaries  of  the  Boeiag  c 
teats  for  a  series  of  Operatioaal  Wing  II  a 
linuteaen  alssiles  are  reported.  Tke  serial 
coaponents  included  in  tke  data  for  eack  ais 
•re  those  coaaltted  to  that  particular  aissi 
Siring  the  course  of  production  in  Seattle  a 
■sy  not  be  the  ones  finally  iastalled  darla 
liteably  at  Air  Force  Pleat  7?.  (Author) 
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W-411   302  Div.      12.   4 

(TISIA/GBC)    OTS   price   $2.50 

Dyntteek  Corp.,   Ceabridge.    Mass. 

DESIGN   STUDY   OF  A   LIQUID   OXYGEN  CONVERTBR   POta  USE 

IN   WEIGHTLESS    ENVIRONMENTS.  | 

fissl    rept.,    June   62-Feb   63, 

by   Jobn   M.    Reynolds,    III.    Harry   Y.    Ckol,    RIeiLrd 

si.  391  "*  "**'•*  H""lti.  Jaie  63.  93p.  B-»k. 

SSS.^tSL^^^^  ^'"^  ^^"'  '"J-  ^373.  Task  07(U 
ARRL  TDR63  42  Uaclassified  repor* 

Descriptarsi   (•Oxygea  eqaipaeat.  Electro- 
phoresis). (•Closed-cycle  ecological  sytteii 
Oxygea  eqaipaeat).  Oxygea.  Liqaefied  gases.  ' 
Theory,  Dielectric  properties.  Design.  Vapsrs, 
Separatiea.  Space  flight.  Weigktlessaess.  Space 
•Hviroaaeatal  coaditioas,  Ceatrolled  ataas- 
Pheres,  Electralytic  cells.  Electrodes. 
Hasards.  Alkyaas.  Tkeraodytaaics. 
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(Author)  * 
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AD-411  472      Div.   12 
(TISTA/GEC)  OTS  price  $1.60 

Boeing  Co..  Seattle,  Wash. 

QUALIFICATION  TEST  REPORT  FOR  MODEL  SPECIFICA- 
TION S-133-111-1-8  AND  QUALIFICATION  SUPPLEMENT 
1  THiiREOF.  SUPPORT.  MISSILE  SUSPENSION  AND 
ALIGNMENT  SYSTEM. 

Ceatract  AF04  647  289 

Uaclassified  report 

Descriptors:   (•Guided  alssiles  (Surface-to- 
surface).  Stabilised  platforas).  Test  aetkods. 
Military  requireaents.  Acceptability,  Inertlal 
guidance.  Ground  support  eqaipaeat. 

Tkls  qualificatioa  report  covers  tke  qaallflca- 
tion  testing  of  tke  Sapport,  Missile  Suspeasioa 
and  Alignaent  Systea,  Type  GSU-lll/i:.   (Autkor) 

AO-411  541      Div.   12 
(TISTP/FRL)   OTS  price  $23.50 

Boeing  Co..  Seattle.  Weak. 

WS-133fl   MASTER  TECHNICAL  DATA    INDEX 

li  ;6o;2  ?r"'- '' '"''  ''•  '"■  ■•^^-  -»• 

Ceatract  AF04  694  266 

Uaclassified  report 

Descriptors:   (•Guided  aissiles  (Surface  to 
surface;,  ladexes).  Data.  Docuaeatat ioa   Mili- 
let'i  "''"''"***"**'  *»*•'*'*«•**•■•.  l"foraatioB 

Inforaation  oa  all  Air  Force  required  docuaeats 
oa  tke  WS-133B  prograa,  Ceatract  AF04(694)-266 
is  presented.   All  contract  docuswits  oa  tke 
WS-133B  Prograa  ef  wkick  tke  reqaireaeats  are  de- 
fiaed  sufficieatly  te  allow  tke  work  to  be  de- 
veloped are  reported.   It  is  sabaitted  in  partial 
coapllaace  te  Paragrapb  17.2.1  of  tke  AF04(694)- 
266  Letter  Ceatract  dated  Jaaaary  7,  1963. 
(Autkor) 


*0-4il  590     Div.   12 
(TISTA/GEC)  OTS  price  $1.10 

Boeiag  Co.,  Seattle.  Weak. 

QUALIFICATION  TEST  REPORT  FOR  MODEL  SPECIFICATION 

S-1J3-1 21-3-1-77  AND  QUALIFICATION  SUPPLEMENT  I 

THEREOF,  CONTROLLER.  POWER  AZIMUTH  DRIVE-FIGURE 

A-4451. 

by  Gary  L.  Daseaberry.  15  Apr  63.  7p.  D2. 13179  2 

Ceatract  AF04  647  289 

Uaclassified  report 

Descriptors:   ("Galded  aissiles  (Sarface-to- 
surfaee),  laertial  galdaaee),  Axiaatk,  Coatrel 
systeas.  Specif icatioas.  Drives,  Acceptability. 

Tkis  qaallficatiaa  report  aad  qaalif icat lea 
suppleaent  covers  tke  qaallficatiaa  testiaf  of 
tke  Coatroller,  Power  Axiaatk  Drive.  Type 

DCU-88/B.  (Aatkor) 
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Division  13  -  INSTALLATIONS  AND  CONSTRUCTK)N 
Division  14  -  MATERIALS  (NON-METALUC) 


AJ)-i11  611       Olv.   12 
(TISTA/riL)   OTS  prlc*  $1.60 

B«*iM9  Ca.,  Svattlt,  Vatk. 

QOALiriCATION  TSST  REPORT  FOR  HOOCL  SPECiriCATION 

S-133-111-1-9  AND  QUALiriCATION  SOPPLKKNT  1, 

ACTUATING  AND  LOCKING  MECHANISM.  LAUNCHER 

CLOSUII. 

by  H.  I.  Bar4a«i.  19  Apr  63.  lip.  Itpt.  ■«. 

D2  7256  2 

CoBtraet  AFOi  6X7  289 

Uaclaiaifiad  repert 

Dateriptartt   (•Galdad  aisdle  (Sarface-to- 
sarfaca),  Silas).  (•Silas,  Hatekes),  Lackiaf 
fastaaar  davlca.  Actaatars.  Tatts. 


13.   INSTALLATIONS  AND 
CONSTRUCTION 


AD-410    282  Dl».      13 

(TISTH/AMS)    OTS   priea   $.50 

Dafaaaa   Matals    lafaraatiaa  Caatar,    Colaabaa, 

Okia. 

NOTES    ON   LARGE-SIZE    FUINACES    FOR    HEAT  TREATING 

METAL   ASSEMBLIES. 

kr   H.    i.    Haeak,    A.    R.    Slaaa   ••*   A.    M.    Hall. 

2i  May   63,    9p. 

OMIC  ■aaaraatfaa  167     Uaclaaalflad  rapart 

A  rav.  af  DMIC  Maaa  63.  datad  25  Aag  60. 

Daaerlptarsi   (•Faraacaa,  Haat  traataaat). 
(•Haat  traataaat,  Faraacaa).  Matals. 
Caatrallad  ataaspkaras. 


A0-i11  261 
(TISTP/RLG) 


Di».   13.  15 
OTS  priea  #15.50 


Illiaaia  U. ,  Urbaaa. 

COMPUTATION  OF  UNDERGROUND  STRUCTURAL  RESPONSE. 

Flaal  rapt., 

ad.  by  Alfrada  Aag  aad  Natkaa  M.  Nawaark. 

Jaaa  63.  237p. 

Caatract  DAi9  U6XZ104 

DASA  1386  Uaelaaaifiad  raport 

Daaerlptarsi   (•Uadaryraaad  atraetaras.  Leadiag 
(Maekaaiea)) ,  (•Heckaaleal  vavas,  Prapagatiaa) . 
(•Skaek  (Mackaaies).  Tkaary) ,  Selids,  Blast, 
Sails  aackaaics,  Prassara,  Naaarical  aaalysis, 
Hatbaaatical  aaalysis,  Skoek  «avas,  Prassara, 
Hatkaaatieal  aadals,  Partial  differaatial  aqua- 
tlaas,  lapaet  skaek. 

Maaas  of  obtaiaiag  a  batter  aadarstaadiag  of  tka 
pkaaaaaaaloglcal  aspects  of  wave  propagatioa  la 
•alid  aadia  ware  soagkt.   Suck  iaforaatioa  is  of 
iaaadlata  iaportaace  ia  tke  study  af  eartk  aotioas 
rasBltlag  frea  blast  laadiaga  aad  ia  tka  dasiga 
af  aadargroaad  stractaras  to  resist  blast  pres- 
aaraa.   Tke  reaaarak  aark  was  eerried  oat  ia 
tlirea  separate  atady  areas  as  folloast   (1)   A 
tbeeretlaal  atady  ef  aara  prapagatiaa  ia  eeatiau- 
aaa  lelid  aedia,  iaralviag  rigoreas  aatkeaatical 
faraalatiaaa  ef  aave  aetloaa  aad  skock  pkeaoaeaa 
ia  sellda.   (2)   Oevelopaeat  ef  aatkeaatieallr 
eeasisteat  discrete  aodels  of  solid  coatiaaa  for 
tka  kigk-speed  aaaarical  coapatatioa  of  ware 
aetieas  ia  selid  aedia  aad  for  avalaatiag  strae- 
tare-soil  iataractioas.   (3)   Studies  ef  strae- 
tara-sail  iataractioas  by  siaple  aaalytical  aad 
expariaeatal  aodels.   Oaly  tke  effect  ef  arckiag 
■as  eaasidarad.   (Aatkar) 


AO-ill  579      Dif.   13 
(TISTE/CAH)   OTS  price  |8.10 


Okia  River  Div.  Labs..  Eagiaear  Corps., 

Ciaciaaati. 

SHALL  SCALE  MODEL  STUDIES  OF  PKESTHESSED  RIGID 

PAVEMENTS  FOK  MILITAKY  AIKFIELDS.   PART  II. 

SINGLE-NHEEL  LOADINGS  ON  PRE-TENSIONED  AND  POST- 

TENSIONEO  SLABS, 

by  Paal  F.  Carltea  aad  Ratk  M.  Bekraaaa.   May  63. 

1». 

ORDL  EC  Teckaical  rept.  ao.  A-25 

Uaclattifled  report 

Descriptors:   (•Paveaeats,  Laadiag  fields), 
Model  tests,  Loadiag  (Meckaaics),  Load  dittrt- 
batioa,  lastraaeatatioa.  Stresses,  Hatkeaati- 
cal  aaalysis.  Deflection,  Measureaent. 
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(Autk 
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14.    MATERIALS  (NON-METALUC) 

AD-AIO  053      Div.   U 
(TISTM/REB)   OTS  price  •9.10 

Little.  Aridar  D.  Inc..  Caabridge,  Mass. 

THE  DEVELOPMENT  OF  HIGH  PERFORMANCE  INSULATION 

SYSTEMS.   ATPENDIX  B. 

Prograa  progress  rept.  no.  H.  1  Jan-31  Mar  63, 

1  Apr  63.  97p.  Rept.  ao.  C-62458 

Coatract  AFO4  6^7  464 

Uaclassified  report 

Descriptors!   ("Tkeraal  iasalatioa.  Spacecraft), 
Cryogenics.  Airfraaes,  Heat  skields,  Propel- 
lent tanks.  Liquefied  gases.  Materials,  Eais- 
sivity.  Fails,  Tkeraal  coadact ivi ty .  Heet 
treasfar.  Aircraft,  Materials,  Plastics,  Glass 
textiles.  Heanfacturing  aetkeds. 

Tkis  report  dlscasses  tke  selectioa  ef  iaaalatiag 
aatarials,  tke  aetkods  of  constructing  seaples 
ef  iasalatioa  systeas,  end  tke  tests  tkat  acre 
ceaducted  for  avaluatiag  tkeir  effect! veaass. 
Tests  were  conducted  on  saall  saaplas  ia  a  siagla- 
plate  laboratory  rig  aad  oa  a  30-liter  deaer. 
Tke  siagle  plate  rig  aes  used  to  establisk  tke 
appareat  ceadactivity  of  aultilayer  iasulators 
aade  of  verious  coabiaatioas  of  radiatioa  skields 
ead  iasalatiag  spacers.   Tke  test  oa  tke  30-liter 
deaar  establisked  titat  results  obtaiaed  ia  tke 


siagle-plate  rig  applied  to  full-scale 
tloBs.   Good  agraeaeat  exists  betaeea  t 
ceadactivity  data  obtaiaed  ia  tke  siagl 
tkeraal  ceadactivity  apparetas  and  tke 
lasHlatad  ceateiaer.   Tke  superiority 
aultilayer  radiat ion-skield  iasulatioa 
otker  iasulatioa  systeas  ass  establisk 
laboratory  conditions.   laacciate  use  o{ 
aultilayer  radiatloa-skield  iasalatioa 
selected  ceses  is  possible.   (Autkor) 
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AD-XIO  089 
(TISTM/AMS) 


Div.   U,  25 
OTS  price  |1.60 


RIAS  lac.  ,  Baltiaore,  Md. 

CLEAVAGE  SURFACE  ENERGY  OF  (IOO)  MAGNE5 

by  A.  R.  C.  Mestaoed  sad  D.  L.  Goldkei 

16p.  Teckaical  rept.  ao.  2 

Coatract  NeBrA16200 

Uaclassified  r 


MATERIALS  (NON-METALUC)  -  Division  14 


UM  OXIDE, 
y      JBly  63. 


<  aert 


Dascripterst   (*Hagaasiua  coapouada,  ixidas), 
("Fractare  (Meckaaics),  Sarface  proptrtias). 
("Sarface  properties,  Frecture  (Meckdtics) ) , 
Plasticity,  Daforaatioa,  Hatkaaetical  aaalysis, 
Eaergy,  Crystol  lattice  defects.  Cry^fels, 
Hetel lograpky. 
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AD-410    101  Div.      H.    7 

(TISTH/AHS)    OTS    price  $4.60 

Bendix  Corp.,    Eatoatoaa,    N.    i. 
CERAMIC    TO    HETAL    SEALS   FOR    HIGH-TEHPERATURE 
THERHIONIC   CONVERTERS. 

Quarterly  teckaical   rept.    ao.    3.    1   Apr4^0   Juae   63 
15   July   63.    UK».    Report    ae.    RBES03404   i 
Coatract   AF33    657    10038.    ProJ.    8173.    T4lk    817305 

Uaclassified    report 


Descriptor  St 
(Stoppers)) . 
•ters). 


convert 


(•Theraionic  ceavarteri^  Seals 
(•Seals  (Stoppers),  Tkei  fiioaic 
Ceraaic  aatarials,  Heta:|,  Cesiua, 
Bonding,  Higk  teaperature  researck,  liraxiag. 
Electroplating.  Melding,  Diffusion,  l>|etiag, 
MolybdenuB,  Aluainua  coapounds,  OxidM.  Vapors, 
MagnesiuB  coapounds,  Chroaiua  coapoulds, 
Joints,  Melds,  Microstructure.  Coapotlte 
aateriels.  Tuagstea,  Filas,  Manuf ectar lag 
aetkods,  Yttriaa  coapouads,  Rkeniua.  | 

Tkis  report  covers  work  perforaed  in  tip  tkird 
tkree-aontk  period  of  e  one-year  progrS|s  to 
develop  iaproved  ceraalc-to-aetal  seelli.   Tke 
objective  of  tkis  prograa  is  to  developi seals 
•hick  are  capable  of  leag  life  at  1500|c  ia 
cesiua  and  vacuua  eaviroaaeats  for  use||a 
theraionic  converters,  and  to  extend  tip  seeling 
techniques  developed  to  aatarials  akic|ii  are 
capable  of  long  life  at  teaperatures  ik,  excess 
of  2000  C.   Mork  coapleted  has  aaabled] febr i- 
catioa  of  aluaina-ao lybdenua  structures; whick  cen 
resist  a  1500  C  environaent.   Ceraaic-r^fractory 
aetai  lygteas  keve  beea  ideatified  wkii^k  are 
stable  aad  usable  up  te  2000  C.   (Autk(ir) 


AO-410  119     Div.   U 
(TISTM/AH)   OTS  price  |2.60 

Frick  Ckeaical  Lab.,  Princeton  U. .  N.  J. 

MASTER  CURVES  FOR  SOME  AMORPHOUS  POLYMERS. 

by  M.  Takakaski,  M.  Skea,  R.  B.  Taylor  and  A.  V, 

Tobolsky.   July  63,  24p.  . 

Contrnct  Nonr1858  07.  ProJ.  NH356  377 

ONR  Teckaical  rept.  RLT61 

Unclnssified  repert 

Descriptorst   (•Plastics,  Viscoelastieity) . 
Polyaers.  Styreae  plastics.  Acrylic  resias. 
Stresses.  Test  aetkods,  Test  equipaent.  Shear 
stresses. 
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s  for  polystyrene,  polyaetkyl 

polyaetkyl  aetkacrylate  in  stress 
re  reported.   Tke  aetkod  used  to 
e  raage  la  aodalus  is  to  coabiae 
eep  deta  for  kigk  aodulus  regions 
stress  relaxatioB  data  for  low  aoduli, 
a  curves,  obtaiaed  are  coapared  witk 
eratare  data.   Tke  ^aester  curve  for 
obtaiaed  by  a  ball  identatioa  aethod 
rted.   Characteristic  viscoelastic 
erived  froa  tke  data  are  tabulated. 


AD-A10  121      Div.   U,  31 
(TISTM/AH)  OTS  price  $1.60 

Naval  Boiler  aad  Turbiae  Lab.,  Philadelphia,  Pi 

SPRAY  FLAMMABILITY  TEMPERATURE  OF  SHIPBOARD 

FUELS  AND  LUBRICANTS. 

Fiaal  rept., 

by  R.  D.  NortoB.  9  Jaly  63.  13p. 

ProJ.  A^lO 

Uaclassified  report 

Descriptersi   (•Fires,   Hasards),   (•Fuels, 
Fires),   Jet  eagiae  faels.   Feel  oils.   Test 
aethod,   Flaaaabi 1 ity ,   Steea  pipes.   Protec- 
tive coveriags.   Coatings,   Sprays,   Teapera- 
ture,  Test  equipaeat,   Lubricaats. 
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AD-410  168      Div.   U,  30 
(TISTM/BRM)   OTS  price  |1.10 

Neval  Civil  Engiaeering  Lab.,  Port  Hueneae,  Calif. 
ULTRAVIOLET  DEGRADATION  OF  PAINT  FILMS, 
by  J.  B.  Crilly.  17  Jaaa  63.  5p.  Rept.  bo.  TN^SO 

Uaclassified  report 

Descriptors:   (•Paiats,  Degradatioa) .  (•Ultra- 
violet radiatioB.  Paiats),  Protective  treat- 
rieats.  Effectiveness,  Test  equipaent. 

A  cell  aas  built  to  coBtaia  tke  gaseous  degrada- 
tioB  products  froa  coatiag  filas  aad  paiat  filas 
placed  on  tke  inner  surface  of  tke  cell  and  tken 
exposed  to  ultraviolet  radiatioa.   Tkese  products 
aay  be  ideatified  by  tkeir  iafrared  spectra. 
Tke  cell  has  been  used  to  ideatify  tke  degrada- 
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AO-410  238     Di».   U 
(TISn/BI«)  OTS  prlc*  tl.lO 

Nival  Civil  Eifiiacriag  Lab..  Part  HacacM. 
Calif.  * 

PLASTIC  PIPI  IN-SEiriCB  TEST  (12N0). 

■apt.    aa.    2,    17  Aag   6I-31    Dec   62. 

by  i.  J.  Zablarfil.   17  Hay  63.  60. 

PraJ.  Talk  T  1007  08  00^ 

NCEL  TH  N  506  Uaclaatifiad  rapart 

Oascrlptarai   ("Pipaa.  Plaitica).  (•Tber«a- 
aattiaf  plaatlci.  Pipai).  Epaxy  plastics, 

Si!"  *»«»*1»».  *»••■  pipe.  Siea.  coadeasers. 
IffaetlTaaass.  Tests. 
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AO-410  262      BIT.   U.  17.  25 
(TIST«/B«W)   (Jts  price  $10.50 

ITT  lesearck  last.,  Ckicago.  111. 
lEVIEM  OF  STtUCTUtAL  DESIGN  TECNNIOUES  FOI 
BilTTLE  CMIPONENTS  UNDER  STATIC  LOADS.  VOLUME  2 
Fiaal  rapt.,  Feb-Hay  63, 

i^.S^So  '••  ■*"■•"•  "'y  63.  123p.  ARF  rapt.  ao. 
"*5t,  V2 

Caatract  Ar33  657  8339 

Uaalaaalfiad  rapart 

lapart  aa  Pkaaa  1,  Task  2. 

Bascrlptarsi   (•Britt laaass,  Daslga),  ('Strae- 
taras,  Britt laaass) ,  Fractara  (■aehaaics), 
Expariaeatal  data.  Aaalysis.  Tkaory.  Statisti- 
cal aaalysis.  Statistical  aackaaics.  Tast 
aatkods.  Loadlag  (Beckaaics).  Caraaic  aaterlals 
■atals.  Alloys.  Plasties.  Stresses.  Daforaa- 
tlaa.  Batarlals.  Backaaical  propertlas. 
■ackaaics. 


A  syataaatl 

aiqats  far 
partiealar 
tkaorias 
parallel  st 
a  critical 
data  akick 
ralatiaaski 
fractara  pr 
•arvay  af  b 
ralas-of-tk 
aaabar  of  v 
(Aatbar) 
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(TISTM/AI) 
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Oiv.   U 
OTS  price  #1.60 


Aray  Prostkaties  Resaarek  Ub.  ,  Walter  Reed 
Aray  Medical  Cfater,  Waskiagtoa,  D.C. 
EVALUATION  Of  A  SERIES  OP  TMERBOPUSTIC 
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POLYURETHANE    EUSTOMERS, 

by   Jaaes  C.    Eatoa,    Jr.    aad  Carl   A.    Nialsoa. 

Jaae  63,  18p. 

APHL  TR6309  Uaclasslfiad  report 

Descriptorst   (•Isocyanate  plastics.  Backaaical 
properties),  (•Tkeraoseitlog  plastics, 
Isocyanate  plastics).  Plastic  eoatlags.  Glovag. 
Teasile  properties.  Ductility.  Dltraviolet 
radiation.  Radiation  danage.  Stability, 
Batar,  Boldiag,  Stresses,  Lom  taaparatara 
rasearck.  Colors,  Oegradatloa. 

Pkysical  properties  aad  tke  reslstaaca  to  attack 
by  ultraviolet  radlatioa  and  aoisture  were  datar- 
aiaad  for  a  series  of  tberaoplastic  polyestar- 
aratkaaa  aatarials.   Basalts  of  praliaiaary  lo- 
vastigatioas  iato  the  ■anufactare  of  polyuratkaaa 
coated  cosaatic  gloves  witk  saparior  surface 
ckaractaristics  are  reported.   (Autkor) 


AD-410  389     Div.   U 
(TISTA/6EC)  OTS  price  |1 . 60 

Rabbar  Lab.,  Bare  Island  Naval  Skipyard. 

Vallajo,  Calif. 

SEALS  FOB  12,500  PSIG  AIR  SYSTEBS. 

Progress  rept .  ao.  1 , 

by  M.  S.  Boarn,  J.  fl.  Holloway.  aad  A.  E. 

Barrett.  26  Jaae  63,  7p. 

Proj.  S  FOI3  13  01.  Task  907 

BINS  28  11  Uaclasslfiad  report 

Descriptorst   (aSeals,   Tests),   Nitrogen. 
Eaviroaaeatal  tests.   Pressure.   Rubber, 
Oasiga,   Halogenated  kydrocarboas.   Gas  leaks. 

Tka  ability  of  Vitoa  B  0-rings  to  seal  12,500 
psig  aitrogea  pressare  was  evaluated  uader  dy- 
aaaic  and  static  siaulated  service  conditions 
using  spiral  Teflon  back-up  rings.   The  static 
0-rlng  seals  ia  tke  tkree  test  devices  ased 
leaked  badly  after  15-1/2,  19.  and  ^6-1/2  kours 
respectively,  under  pressure.   Exaaiaatlon  of 
tke  0-rlngs  after  test  skowed  tkat  tkalr  surfaces 
were  peraanently  distorted  in  tke  area  wklck 
contacted  the  back-up  rings  at  and  between  the 
ends  of  tke  spiral.   No  other  irregularities  or 
evidences  of  extrasion  were  observed  on  the  0- 
ring  surfaces.   The  leakage  aay  have  beea  due 
to  the  distortion  of  tke  O-ring  surface  caused 
by  the  use  of  the  spiral  back-ap  rings.   Swell 
of  the  0-rings  due  to  dissolving  of  nitrogen  gas 
la  the  rubber  was  oaly  /,./,%   aeasured  after  i, 
days  exposure  to  12,500  psig  nitrogen  pressure 
aad  no  blisters  were  observed  in  the  O-riaos 
after  tkis  test.   (Antkar) 


AD-410  ^0^  Div.   U 

(TISTB/AB)  OTS  price  $1.75 

Plastics  Technical  Evaluatloa  Center.  Picatinnv 

Arsenal.  Dover,  N.  J 

GOVERNMENT  SPECIFICATIONS  AND  STANDARDS  FOR 

PLASTICS.  COVERING  DEFENSE  ENGINEERING  BATERIALS 

AND  APPLICATIONS. 

by  Noraaa  E.  Beach.   May  63.  62p. 

PTEC  PN6  Uaclassified  report 

Descriptors:   (•Plastics.  Specif icatioas) . 
Military  requireaaats ,  Standards. 

Tkis  report  lists  tka  specif icatioas  aad  stand- 
ards for  tkosa  plastic  aaterlals  aad  plastics 
applicatioas  wklck  are  coasidered  to  be  of  inter- 
est to  engineers  concerned  with  tke  design 
developaent,  prodaction,  and  kandling  of  defease 
kardware.   lacladed  are  specif Icatioas  for  tke 
basic  or  raw  aaterlals,  ceaposlte  aaterlals   and 
tke  iteas  and  applicatieas  af  poteatial  defease 


eoacara.   Excluded  are  specif icatioas  U  life- 
sitaatioa  iteast   clothing,  aedical  ami  religious 
supplies,  uteaslls  aad  furniture,  and  (licoratiaa 
or  preservative  eoatlags.   (Aathor) 


AD-41O  UO     Div.   U,  25 
(TISTM/AMS)  OTS  price  |1.10 

Carborundua  Co.,  Niagara  Falls   N   Y 

A  STUDY  OF  FUNDAMENTAL  MECHANICAL  PKOPthTIES  OF 

CERAMIC  SINGLE  CRYSTALS. 

Bi-aoathly  progress  rept.  no.  2,  15  Ma 

by  P.  T.  B.  Skaffer  and  H.  D.  Batka.  2 

2p. 

Coatraet  N600  19  597^9 

Uaclasslfiad  re^^rt 

Descriptors:   (•Ceraaic  aaterlals,  Sikgle  crys- 
t"l«)  .  (•Single  crystals,  Ceraaic  aai (rials) 
Backaaical  properties.  Elasticity,  B<ton,  Ii 
purities,  SilicoB  coapouads,  CarbldeJl  Crystals, 


Additional  data  on  strength  and  elasti 
ties  of  boron-doped  silicon  carbide  cr 
obtained  on  ibla  crystals.   Analyses  ai 
Bade  to  deteraine  tke  specific  effect  ji 
Itias  oa  strength.   (Author) 
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-U  Bay  63. 

■•y  63. 
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tals  were 
I  beiag 
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AO-410  U1     Ui».   U,  17,  25 
(TISTB/AB)  Ors  prior  111.50 

Aerospace  Corp.,  Los  Aagaias,  Calif. 
lATERIALS  AND  STRUCTURES  PROGRAM. 
Soaiaaaual  tackaical  note,  1  July-31  DaU  62. 
20  May  63.  1v.   Rept.  no.  TDR169  3240TN1 
Contract  AFO^  695  169 
SSD  TDR63  76  Uaclasslfiad  repgjrt 

Descriptors:   (•Matariali.  Reports),  rjuagsten, 
Sintarlag,  Siagle  crystals,  Ferrltes,  Garnet 
RVby,  Fluorides,  Oxides,  Galiua  coapounds 
Crystal  lattice  defects.  Crystal  growth. 
Chroaiaa,  Mechanical  properties.  Stresses, 
Creep,  Supereoaduet Ivl ty ,  Lew  taaperature  re- 
search. Dispersion  hardening.  Nickel  alloys 
Cobalt  alloys,  Ckroalua  alloys,  Nlckaf.  Zone 
■  eltlng.  Naelaation,  Lasers,  FluorescUie 
Zirconiua  coapounds,  Hafaiua  coapound^.  Elae- 
irolyiic  cells.  Halocarbon  plastics.  Iteasure- 
aeni.  Space  anvironaental  coadl t ions, i Eai s- 
•ivity.  Low  pressure  resaarek,  Carbidib. 

Prograaa  aa  tka  study  af  tka  fuadaaantal! pria- 

ciples  of  crystal  growtk  aad  the  preparitioa  of 
Jisgla  crystals  of  laser  aad  alectroniejaaterials 
for  resaarek  purposes.   Tke  effect  of  stractnre 
(crystal  lattice  and  defects)  oa  certai^  physical 
properties  such  as  supercoaduetivlty,  s4»iconduc- 
tivity,  laser  activity,  aad  aaekaaical  »»kavior. 
•asults  for  electrockaaleal  aatkods  use^  la  tka 
itudy  of  foreign  aetal  ions  in  ionic  soUds  are 
aescrlbod.   Nork  in  Hlgk  teaperature  cki^istry 
consisted  of  studies  in  polyaer  syntkasU  aad 
polyaer  aeekaaical  properties  and  studi44  of  ihe 
coabustioa  of  tetraf luoroetfcy laaa,  wkicM  is  the 
aonoaer  and  ckief  pyrolysis  prodact  of  Utlon. 


••refractory  aetals,  refractory  aetal  carbides 
•  Bi  rLtractory  oxides  is  reviewed.   (Autibor) 


A3-..'   447 
(TISTM,  AM) 


l>»v.   U.  20 
OiS  p-ice  I. 50 


"*rry  Diaaond  tabs.,  Nasklngton,  D.  C. 
A  STUDY  OF  TAKGETS  FOR  MACHiSE  HRODLCT 


iOS 


U-BEV   NEUTHONS, 
by   Philip   Seraan. 
HDL    Proj.    29000 
HDL   TK1U8 


25  June  63,  23p. 

Caclassifiad  report 


Descriptors:   (•Particle  acceleratar  targets 
Baterials),  (•Materials.  Neutroa  beaas). 
Deuterons,  Tritons,  Costs,  Coaplex  coapounds, 
Ion  exchange.  Silicates,  Aluainua  coapounds. 
Half  life,  kydrocarboas. 

A  study  was  aade  of  available  target  aaterlals 
suitable  for  production  of  an  Intense  pulse  of 
U-Bev  neutrons  by  tke  D(T,  n)He4  reactiaa.   A 
basic  requireaent  of  the  target  is  tkat  It  be 
iaexpensive  enough  to  be  expendable.   Tke  target 
types  studied  were  ciathrate,  seollte,  trltiated 
orginics,  and  aetalllc  tritides.   Tke  study  indi- 
cates that  syntfcetlc  zeolite  in  wkich  tritiua 
oxide  (T20)  is  sbsorbed  would  provide  the  re- 
quired yield  ^nd  would  Ue  inexpensive  enough  to 
be  expendable.   Experiaental  studies  of  suck  a 
target  are  recoanended.   (Ajtkor) 

AD-410  483     Oiv.   U.  22.  26 
(TISTM/AM)  OTS  price  $3.60 

Feltaaa  Rasearck  Labs.,  Picatiany  Arsenal,  Dover. 

N.J. 

DEVELOPMENT  OF  PLASTIC  PACKING  CONTAINERS  FOB 

115BM  ROCKET  LAUNCHER  AMMUNITION, 

by  Michael  Albaaese  and  Jaaes  M.  Spilaaa. 

Juae  63,  UOp. 

FRL  TM1079  Uaclasaifled  report 

Descriptors:   (•Coataiaers,  Polyethylene 
plastics),  (•Polyetkyleae  plastics,  Contaiaers). 
(•Rockets.  Coataiaers),  Design,  Costs,  Extru- 
lioa.  Pipes,  Holdiag,  Processing.  Melts.  Joints. 
Buckling,  Tensile  properties,  Manuf  aciunr  g 
aatkods.  Stresses,  Ductility,  Meckaaical  prop- 
erties, Tkeraal  stresses.  lapact  skock,  Hlgk 
explosive  aaaunitlon.  Rocket  heads,  Harkeads. 

A  blgk-deasity  polyetkylene  was  ckosen  for 
fabrication  of  the  XM54  rocket  container  because 
of  its  llgkt  weight,  good  water  aad  lapact  re- 
sistance, aad  low  cost.   Several  aethods  of 
fabrication  were  coasidered  for  this  application 
includiag  blow  aoldiag,  iajaction  aoldlng,  nnd   * 
extrusion.   It  was  decided  to  use  a  three-piece 
injectlon-aolded  container.   Several  ainor  design 
changes  were  aade  oa  the  three  piece  coataiaer  oa 
tke  basis  of  test  results.   (Author) 

AD-410  497     Div.   U.  25,  17 
(TISTM/BRW)  OTS  price  $16.50 

IIT  Research  last.,  Ckicago,  111. 

LITERATURE  ON  DESIGN  TECHNIQUES  AND  ANALYTICAL 

METHODS  FOR  BRITTLE  MATERIALS, 

by  Ralph  L.  Baraett.   Apr  63. '2580.  Rept 

8259 

Contract  AF33  657  8339.  Task  2 

Unclassified  report 
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(•Brlttleness,  Bibliography), 
ly,  Brittleaess).  Stresses, 
lign,  Ceraaic  aaterlals,  Refrac- 
s,  Glass  textiles,  Netals.  Alloys, 
laposlte  aaterlals,  Meckanical 
ilass.  Textiles.  Conere've.  Air- 
inics.  Statistical  analysis,  Strue- 
re  (Meckaalcs),  Fatigue 
Tkeraal  stresses.  Creep,  Joiats, 
aethods.  Failure  (Mechanics), 
anics),  Deforaatioa,  Statistical 
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fractar*  tk»0Tj 

Brittlt  b«kavior 

Theraal  stress 

Notck  flffasitivltjr  aa4  strass  caaceat  rat  ioa 

Creep 

Crack  prapagattea 

Materials  eaviraaaeat 

Jalats 

AD-410  526     DlT.   U 
(TISTH/UM)  OTS  prlec  $8.10 

Loekkeed  Aircraft  Cerp. ,  SannyTale,  Calif. 
PHASc  RELATIONSHIPS  OF  HOLYBDCNUM.  NIOBIUM  AND 
TONGSTEN  BORIOI£S,  CARBIOcS  AND  SILICIOtlSi   AN 
ANNOTATED  BIBLI06RAPHY. 

eaap.  ky  Jaek  B.  Coltfaaaa.   Hay  63.  B3p. 
SB63  9;  6  90  63  10 

Uaclasstflad  repert 

Oascrlptarst   (Hafractary  aatarials.  Bibliog- 
rapkles).  (•Bibliagrapkies.  Refractory  aatari- 
als), ■alybtfeaaa  coapoaadf,  Niobiaa  coapoaads, 
Taagstea  coapoaads,  Borides,  Carbides, 
suicides,  Pkase  stadias. 

Tbls  aaaotated  bibliograpky  eapkasiaes  pkase 

relatioBskips  aad  tkeir  fabrieatioa  as  evideaeed 
ia  tke  pkysleal  properties,  refractories,  and 
powder  aetallargy  of  aolybdeaaa,  aiobiaa  aad 
taagstea  coapoaads  Mkick  are  foraed  wltk  boroa, 
earboa  aad  sillcoa.   Tke  period,  1955-1962. 
yielded  tke  aajority  of  refereacas  iaeladed  ia 
tkis  bibllegrapky.   (Aatkor) 


Al>-i10  5«3     Oi».   U,  17 
(TISTH/AMS}  OTS  priae  |6.60 

SyracHSk  0.,  N.  Y. 

THE  IFPKCT  OF  STRESS  CONCENTRATION  ON  THE 

FRACTURE  AND  DEFORMATION  CHARACTERISTICS  OF 

CERAMICS  AND  METALS. 

Fiaal  rapt.  2  Dee  61-1  Feb  63. 

by  V.  Meiss,  J.  Sesslar,  E.  Sreaal,  aad  R.  Ckait. 

Apr  63,  58p. 

Ceatract  AF33  616  7609,  ProJ.  7350,  Task  735003 

ASD  TOR63  380  Oaclassified  report 

Oascriptorst   (•Ceraaie  aatarials,  Fraetara 
(Maekaaics).  (•Metals.  Oaf eraatioa) .  (•Mate- 
rials, Stresses),  Leadiag  (Meekaaies) .  Brittla- 
aeas,  Plastieity.  Oaetility.  Plasties.  Class, 
Elasticity,  Tkaery,  Oasifa,  Sarfaea  prepartias, 
Alaaiaaa  allays.  Irea,  Testa,  Acrylic  rasias, 
■atkeaatical  aaalysis.  Statistical  aaalysis, 
Bxpariaeatal  data. 


Tka  affects  ef  aoa-aaifara  stress  dis 
oa  fraetara  straagik  ware  stadiad  ea 
rials  tkat  axkibit  brittle  bakavier; 
■ykray  750  aad  1100  (earaaics)  aad  PI 
(acrylic  plastic).  Aaalysis  of  tke  re 
aetek  teasile  aad  bead  tests  ea  tkese 
iadicate  tkat  fracture  ia  ceraaic  aat 
axplaiaed  by  a  aaxlaua  fracture  stres 
provided  tkat  tka  iakereat  iakoaegeae 
aatarials  is  caasidarad  ia  tke  aaalys 
•tatistieal  tkaery  of  fracture  appear 
pliaable  te  tke  aaalysis  ef  iakoaogea 
kavier  of  Plexiglas  is  siailar  to  tka 
observed  far  kigb  streagtk  aetals.  St 
plastic  flaw  ia  aatallic  flat  aatck  t 
aaas  iadicate  tkat  tke  dlstrlbutioa  o 
pal  loagitadiaal  straia  across  tke  ao 
is  related  te  the  distributioa  of  tke 
elastic  stress  raised  te  tke  poner  b, 
priaarily  a  fuaetlea  of  tke  straia  ka 
peaeat  of  tke  aaterial.  Also,  Neuberi 
tkat  K  sab  t  rapreseats  tke  geoaetric 
true  stress  aad  true  straia  concentra 
ia  pare  skear  seeas  geaerally  applica 
plaae  stress  teasion  case.   (Author) 


tributioas 
four  aate- 
Mesge  AL995, 
exiglas 
suits  of  botk 

aatarials 
erials  caa  be 
s  coaccpt 
ity  of  tkese 
is.  Meiballis 
s  to  be  ap- 
eity.  Tke  be- 
t  previously 
adles  of 
easile  speci- 
f  tke  priaci- 
tek  scctioa 

loagitudiaal 

wkere  b  is 
rdeaiag  ex- 
s  conclusioa 

aeaa  of  tke 
tion  factors 
ble  to  tke 


A0-i10  871     Div.   U.  29 
(TISTP/AM)  OTS  price  $2.60 

i750tk  Test  Squadroa,  Tactics  aad  Applleatioa 

Eagiaeeriag.  Tyadall  Air  Force  Base,  Fla. 

OPERATIONAL  TEST  AND  EVALUATION  OF  RKDESIGNKD 

FABRIC  AND  LEATHiiR  FLIGHT  GOVS. 

Fiaal  rapt., 

by  RiUiaa  L.  Clark.   13  Jaae  63,  20p. 

PraJ.  ADC/73AO/63-15 

Uaclaaalfie4  rapart 

Descriptarst   ('Cloves.  Tests).  Leatker.  Test 
aetkods.  Textiles.  Soaps,  Fligkt.  Feels.  Olla. 
Perspiratlaa,  Oesiga,  Military  reqaireaeats. 


Tkis  test  aas 
Force  Systeas 
a  fabric  aad  1 
aad  as  a  repla 
fligkt  glave 
persoaael  aere 
operatiaaal  ev 
«as  accoaplisk 
All  persoaael 
satisfactory  r 
tiaaff.'^  Na  sig 
tke  glave  aero 
Preeareaeat  ef 
glave  far  aaa 
ekaages  ia  eel 
glave  ia  aat  c 
keavy  aaaaal  t 
(Aatkar) 


assigaed  at  tke  request  of  tke  Air 
Caaaaad  te  coastder  saitabillty  of 
eatker  fligkt  glove  for  service  ase 
eaaeat  for  tke  type  B-3A  saaaar 

Aircrews  and  araaaeat  leadlag 

Issued  gloves  for  a  30-day 
aluatiaa.  aad  additieaal  testlag 
ed  by  tke  i750tk  Test  Squadroa. 
using  tke  glove  considered  it  a 
eplaceaeat  aitk  al aor  aadlfica- 
aificaat  dlsadvaatages  ef  aaiag 

feuad  ia  additieaal  testlag. 

tke  redesigaed  fabric  aad  leatkar 
by  alrcreas  is  recaaaeaded  aitk 
or.  stitekiag,  aad  sisiag.   Tke 
easidered  safficleatly  durable  ea 
asks  suck  as  araaaeat  loadiag. 


AD-410  896     Div.   U.  6,  12 
(TISTM/AMS)  OTS  price  «3.60 

Georgia  last,  of  Tack.,  liagiaeering  cxperiaeat 
Statioa.  Atlaatic. 

C£RAMIC  SYSTcMS  FOR  MISSILE  STRUCTURAL  APPLICA- 
TIONS. 

Quarterly  rept.  ao.  2.  1  Feb-30  Apr  63, 
by  N.  E.  Poalos.  C.  A.  Marpky,  aad  J.  0.  Haltoa. 
30  Apr  63.  28p. 
Contract  NOw63  0U3.  ProJ.  A651 

Uaclassiflad  report 

Detcripterst   (•Protective  treataeats. 

Radoaes),  (•Radaaes,  Protective  treataeats), 
(•Sillcoa  alloys.  Dioxides),  Coetiags,  Flaae 
sprayiag,  Eaviroaaeatal  test.  Ceatrolled 
ataotpkares.  Tests,  Test  aetkods,  Maauf acturiag 
aetkods.  Tkickaess,  Meltlag,  Casting,  lapuri- 
ties.  Oxides,  iLrosion,  Ceraaic  aatarials. 
Guided  aissile  coapoaents,  Experiaeatal  data, 
Mlcrostracture,  Data,  Viscosity. 


Mork  was  directed  towards 
al  criteria  for  oxy-acety 
slip-cast  fased  silica  ra 
witk  tkis  aajor  eapkasis, 
effort,  work  was  directed 
streagtk  aad  tkeraal  prop 
fased  silica.  Tke  establ 
plasaa  flaae  glasiag  para 
aad  aodified  type  C  radoa 
Several  aasaccessf ull  att 
velop  a  tkick  glaxe  witk 
Nork  was  iaitiated  to  dot 
of  using  aa  oxy-acetyleae 
arc-plasaa  ftaae  ia  sarfa 
aeltiag)  slip-east  fased 
ditions  to  fused  silica  s 
Tke  prelialaary  NOTS  rock 
suits  iadicated  tkat  slip 
radoaes  would  saccessfull 
araslaa  eaviroaaents.   (A 


establiskiag  oparatioa- 
leae  flaae  glasiag  of 
idoaes.   Concarreatly 
bat  at  a  lower  rate  of 
towards  iaproviag  tke 
erties  of  slip-cast 
iskaeat  of  tke  arc- 
aeters  for  tke  type  C 
es  kave  be«a  coapleted. 
eapts  were  aade  to  de- 
tke  arc-plasaa  flaae. 
eraiae  tke  feasibility 

flaae  iastead  of  tke 
iCe  glaaiag  (surface 
silica.   The  oxide  ad- 
llp  work  wus  coatlnued. 
et  sled  rain  test*  re- 
cast fused  silica 
y  service  severe  raia 
utkor) 


AD-i11  139     Div.   U 
(TISTM/BRW)   OTS  price  |10.50 

Feltaaa  Researck  Labs..  Picatlaay  Arsihal. 

Dover.  N.  J. 

RESISTANCE  OF  PLASTICS  TO  OUTDOOR  EXPOSURE. 

by  Cecilia  McNally.  Jaae  63.  137p. 

DA  ProJ.  593  32  008 

PA  Teekalcal  rept.  2102.  Addeadaa  ao. 

Oaclassified  report 

Descriptors!  (•Plastics,  Eaviroaaei tal  t 
(•Agiag  (Materials).  Plastics),  Mecliaaica 
properties.  Degradatloa,  Tlae,  Teap<ratar 
Haaidity,  Experiaeatal  data.  Nyloa,  'Acata 
plastics,  Epoxy  plastics,  Pkeaolic  (iiasti 
Polyester  plastics.  Polyetkyleae  plittics, 
Acryloaitrlle  plastics,  Styreae  plasties. 

Tbls  report  cavers  tke  resalts  of  expJfara  of  15 
plastic  aatarials  te  oatdoor  agiag  fo^  3  years 
at  Picatlaay  Arseaal,  Dover.  New  Jersj|.  Speei- 
aeas  of  eack  aaterial  were  reaoved  ev^ty  6 
aoatks  aad  all  teasile  properties  word  evalaatad 
(aaa  ayloa  aaterial  was  givea  Its  fir^i  test 
after  3  aoatks  expesare).   Eack  aatarU^l  Is 
covered  la  a  separate  Appeadix.   (AatUar) 


BfiATERIALS  (NON-METALUC)  -  Division  14 

Grapkite,  Copper,  Molybdenoa  coapounds. 
Seleaides,  Silver,  Low  teaperature  researck. 
Electric  aotors.  Hoists,  Degassif icat ion, 
Halocarboa  plastics,  Taagsten  coapounds.  Nylon, 
Ceraaic  aaterials.  Sulfides. 


•Its), 
1 

•, 

1 

e*. 

AD-i11  223     Div.   U 
(TISTM/AM)  OTS  price  $3.60 


ILS. 


Midwest  Researck  last.,  Kaasas  City,  _ 
INVESTIGATION  OF  THE  FLASHING  OF  AEROSK..,-. 
Quarterly  progress  rept.  ao.  1,  18  MarHl7  Juae  63, 
by  Alan  R.  Pittaway.   25  Jaly  63,  33p. 
Ceatract  DA18  108AHC118 

Uaclasaified  reUort 


Descriptorst  (•Aerosols,  Coabustioa 
tiea.  Aerosols),  Explosloas,  Skock  w 
Dasiga.  Ceabastioa  ckaabers,  Detoaat 
igaitioa.  Test  eqaipaeat.  Test  aetko 
Flaaaabllity,  Alipkatic  coapoaads, 
Tatryl,  Hydrocarboas.  Alkaaes. 


Tkis  prograa  is 
effect  of  parti 
vapar  pressure, 
ity  Halts  aad 
coabast ibility 
Tke  systea  is  c 
a  aixture  of  ai 
froa  explosives 
of  tke  ceabasti 
aied  witk  axple 
aloag  aitk  tke 
used  ia  tkis  at 
lag  a  liquid  fa 
Eqaipaeat  desig 


coacaraed 
cle  sise,  a 

teaparatur 
type  ef  iga 
of  a  3-eeap 
eaposed  of 
r  aad  detoa 
Tka  rape 
oa  (flaakia 
siva  dissaa 
experlaeata 
ady.  Facta 
r  dispersie 
as  are  pres 


wltk  d 
erosol 
e,  pre 
itioa 
oaeat 
a  liqa 
atiOB 
rt  giv 
g)  of 
iaatio 
1  aetk 
rs  lav 
la  are 
eated. 


)',    (•Igai- 

>. 
iioa,  Aato- 

RpX.  TNT, 


eterailriag  tka 
coacetitratioa, 
ssara,  flaaaabil- 
source  oa  tke 
aerosol  systea. 
id  disbtersed  ia 
prodac^  gasea 
es  aa  aaalysis 
aeroaola  asseci- 
a  of  ikqaida, 
od  of  ppproaek 
elvad  In  select- 
reviewed. 
(Author) 


5« 


AD-^11  i30     Div.   U,  30.  17 
(TISTH/BRN)  OTS  price  #10.50 

Vestingkoase  Electric  Corp..  Pitts 
LUBRICATION  OF  BEARINGS  AND  GEARS 
ENVIRONMENTAL  FACILITIES, 
by  Paul  H.  Bowea.  July  63,  125p. 
Contract  AFiO  600  915.  ProJ.  7778, 
AEOC  TOR63  166         Uaclassifie 

Oescriptertt  (•Ball  bearlags.  L 
(•Gears,  Lubricaats) .  (•Lubricat 
eavireaaaatal  ceaditioas) .  Powde 
Glass  textiles.  Plastics.  Powder 
aaterials.  Altitude  ckaabers,  Lo 
researck,  Vacuua  apparatus.  Test 
resistaace,  Frictioa,  Alloys,  Me 
eqaipaeat.  Test  facilities,  Mobi 


burgi.  Pa. 
IN  AEROSPACE 


Task' 777801 
d  reiort 

ubri|kBts) , 
lea,  Space  ' 
r  aeikls, 
s,  Cdliposite 
w  prtlsare 
s,  M<ihr 
tals, iTest 
ua  cd^pouads, 


Tkis  report  preseats  resalts  of  screeaiag  tests 
ef  plastics,  powders  and  coaposites  aloag  witk 
tka  ase  of  new  dry  powders  aad  coaposites  as 
dry  lubricaats  in  ball  bearlags  and  gears 
operatiag  ia  aa  altra-kigk  vacuua  environaent. 
CoBClusioas  are  drawa  witk  regard  to  concepts 
ef  dry  lubricatioa,  lubricatioa  tecbniques  and 
desirable  coaposite  aaterials  in  adapting  bearings 
aad  gears  for  use  in  kandliag  equipaent  of 
eaviroaaeatal  space  ckaabers.  (Autkor) 


AD-^11  466    Div.   U,  25 
(TISTM/REB)  OTS  price  $6.60 

Plastics  Lab.,  Priacetoa  U..  N.  J. 

ELECTRONIC  CONDUCTION  IN  SOME  POLYMERIC  SYSTEMS. 

by  J.  A.  Krebs  and  C.  Cappas.  30  June  63,  52p. 

TR67C 

Coatract  DA31  124AR0  D  21 

Uaclassified  report 

Descriptors:   ('Polyaers,  Seaiconductors) , 
(•Seaiconductors,  Orgaaic  coapounds),  Resis- 
taace (Electrical),  Molecalar  structure.  Nuclear 
spins.  Resonance  absorptioa.  Hall  effect. 
Plastics. 

The  aain  features  of  electroaic  conduction  in  or- 
ganic substaaces  were  reviewed.   Experiaents  were 
aade  to  characterize  seaicoaducti vi ty  in  powdered 
polyacenes  and  ia  aaorpkous  polypkeny lacetylene. 
The  influence  of  various  factors  such  as  the  nua- 
ber  of  fused  rings  per  aoaoaeric  unit,  tke  intro- 
duction of  aonoaers  witk  carboayl  groups,  and  tke 
introduction  of  ket eroaroaat ic  aonoaers  were 
studied.   Spin  concentration  and  aobilities  of 
soae  typical  saaples  were  aeasured.   The  classi- 
cal band  tbeory  was  reviewed  to  deteraine  its 
applicability  to  organic  polyaers.   Soae  new 
ideas  on  the  theory  of  polyaer  conduction  were 
developed.   (Author) 


AD-411  477     Div.   U.  25 
(TISTM/REB)  OTS  price  |1.60 

Plasties  Lab.,  Priacetoa  U.,  N.  J. 

HIGH  POLYMER  RESEARCH. 

Fiaal  rept.  15  July  62-31  Jaly  63, 

by  L.  F.  Raha.  1  Aag  63,  Up.  Plasties  Lab.  rept. 

ao.  67 

Contract  DA31  124AR0  D  21 

Uaclassified  report 

Descriptors!   (•Polyaers,  Syathesis  (Ckeais- 
try).  (•Dielectrics,  Polyaers),  Failure  (Me- 
ekaaies), Crystallisatioa,  Heckaaical  proper- 
ties, Molecalar  stractura,  Seaicoaductors, 
Catalysts,  Orgaaic  coapounds. 


AD-411  5U      Div.   U,  ^ 
(TISTM/TCG)  OTS  price  $1.10 

Stanford  Researck  Inst.,  Menio  Park,  Calif. 

NOVEL  HEAT  RESISTANT  HYDRAULIC  FLUIDS. 

Moatkly  rept.  ao.  1,  28  Nov-27  Dec  62, 

by  Mariea  E.  Hill.   13  Jaa  63,  4p. 

Coatract  N0bs88248,  ProJ.  SR001  03  01;  SRI  ProJ. 

PRU  4323.  Task  0606 

Uaclassified  report 


57 


Divlglon  14  -  KATERIALS  (NON-METALLIC) 


;.  ??  f"'^'*  (•<>'«••*«  co.poiiBdi,  Hydraulic 
Miida),  Htat-r«tlstaat  aateriali.  Halogaaatad 
ferdracarbaat,  Flaariaatiaa.  Yiscaiity. 


Altllaagll 

tut  fir* 
labricaat 
f  Ivoriaat 
abseat  ia 
caats.   I 
•ar  appra 
aad  rirt 
at«*  aad 
aad  dadcc 
of  tha  pr 
coapoaadf 
propertla 
kifk    teap 


tka  pr 
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appli 
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tka  1 
atbar 
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rtaitt 
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af laar 
ograa 

■hick 
I  aad 
•ratar 


•taaca  af 
aaea  af  f 

catioas, 
okol  darl 
itaratara 
tbaa  Bad! 

ta  pravl 
aat   addlt 
rbaaatas 
afcaptjrl  a 
it   ta   tya 

kafa  dat 
loag-tara 
at.   (Aat 


flaoriaa  ka 
laaraalcokal 
data  aa  otka 
vativat  ara 

far  flaidt 
fylag  prataa 
da  at  aaM  ba 
ivat.  tka  or 
af  tka  actaf 
leakolt.  Tk 
tkatlxa  aova 
Irable  fira 

tkaraal  tta 
kor) 


t  lap 
atta 

r  cla 
tlaga 
aad  1 
t  fla 
te  fl 
tkoca 
luoro 
a  abj 
1  fla 
ratit 
bilit 


roved 
rt  la 
ttat  of 

larly 

■brio 

idt. 

aids 

rboB- 

paatyl 

activa 

oriaatad 

taat 


AO-AII  515      01».   U,  i 
(TISTB/TC6)  OTS  priea  |1.10 

Staafard  ■•aaarcb  last.,  ■•■la  Park.  Calif. 
NOVEL  HEAT-RESISTANT  HYOEAULIC  FLUIDS, 
■oatbly  ropt.  ao.  2,  28  Dae  62-27  Jaa  63. 
by  lariaa  I.  Hill  aad  J.  C.  Batlar.   13  Fab  63. 

Oaclattiflad  ropert 

Oatcriptorti   (•Hydraallc  flaidt.  Syatkatit 
;.  f^  f*''^^'  (•0'9«"*c  coapouBds.  Hydraalic 
flaidt).  Halofleaatad  kydrocarbons .  Fluoriaaiiaa. 
Raactiaa  kiaatiet.  Cbealeal  raactioas. 


aa- 


A  ttady  is  prasaatad  of  tka  syatkatis  of  tka 
octaflaoropantyl  aad  dodacaf laorokaptyl  earba 
ates.   Tka  rasalts  iaclada  aa  iaprovaaaat  ia 
reactiaa  rata  aad  tka  diseavary  af  a  aaral  aa 
uaexpeetad  raactiaa  wkick  is  iavalvod  la  bis 
carboaata  faraatiaa.   (Aatkor) 


AO-411  516      DiT.   U,  4 
(TISTH/TCG)  OTS  prica  11.10 

Staaford  Rasaarck  last..  Haala  Park.  Calif 
NOVEL  HEAT-RESISTANT  HYDRAULIC  FLUIDS 
■oatkly  rept.  ao.  3.  28  Jaa-27  Feb  63. 
by  Harioa  E.  Mill  aad  J.  C.  Batlar.   8  lar  63. 

Uaclassifiad  report 

Descriptors:   (•Hydraalic  flaids.  Syatkesis 
*.  ??  ?*'2^^'  (*0'««"ic  coapounds,  Hydraulic 
flaids).  Halogenated  kydrocarbons,  Heat- 
rasittaat  aaterials.  Ckeaical  reactioas. 


AD-^11  517     DiT.   u,  i. 
(TISTH/TCG)  OTS  prica  ll.lO 

Staaford  Besearek  last.,  Heale  Park   Calif 
NOVEL  HEAT-RESISTANT  HYDRAULIC  FLUIDS 
ioatkly  rept.  ao.  i,    28  Feb-27  Mar  63." 
by  Harioa  E.  Hill  aad  J.  C.  Batlar.   ll  Apr  63, 

Oaclassified  report 

?c!!Il^*"?^   i!»y«''"li«  fluids.  Syatkesis 
;?  !!  ?*''1[^  •  l"0'««-l«=  eoapouads,  Hydraalic 
riaidsj.  Halogeaated  kydrocarbtfa.  Heat- 
rasistaat  aaterials.  Flaoriaat ioa. 


AO-^11  518     Di,.   u.  i, 
(TISTi/TCG)  OTS  price  $1.60 

IIT  Researck  last.,  Ckicaga.  III. 
PREPRATIOH  AND  EVALUATION  OF  MEM  HYDRAULIC 
FLUIDS. 

Progress  rept..  28  Dec  62-27  Jaa  63. 
1963.  lOp.  ARF  C6001  2 
Coatract  N0bs882^9,  ProJ .  C6001 

Uaclassified  report 

Descriptors!   (•Hydraulic  fluids,  Syatkasit 
i?  !!'?*'J^^'  (•O'fl'-ie  coapoaads.  Hydraalic 
flaids;,  Halageaated  hydrocarbeat,  Orgaaie 
talfar  caapoaadt.  Flaoriaat ioa.  Electrolytia. 
Viscosity.  * 

Tka  parpose  of  tkis  project  is  to  develop  aew 
fira-rasistaat  kydraalic  flaids  based  oa 
flaoriaated  salf ar-coataiaiag  coapoaads.   Tke 
coapoaads  aill  be  syatkesixed  specifically  ta 
aeet  tke  critical  property  reqaireaeats.   Varioas 
derivatives  af  salfar  koxaflaorida  aad  atker 
flaoriaated  aaterials  aill  be  iavest igated. 
Tke  electralytic  flaoriaatioa  of  di-a-propvl 
salfide.  (C3H7)2S,  is  ao«  beiag  stadied  la  aa 

(t^^fml'^I^^oJ)*  '"'^"•"  -"'"»♦". 


A0-i11  519       Div.   U,  i 
(TISTi/TCG)  OTS  price  $1.60 

ITT  Researck  last.,  Ckicago.  111. 
JJJJ*«ATION  AND  EVALUATION  OF  NEV  HYDRAULIC 

Progress  rept..  28  Jaa-27  Fab  63. 

1963.  6p.  ARF  C6001  3 

Coatract  N0bs882i9,  ProJ.  C6001 

Uaclassified  report 

Oascrlptors:   (•Hydraalic  flaids.  Syatkesis 

/?  !!JV*'2^^'  ("O'*"*'  coapoaads.  Hydraalic 
flaids),  Halagaaated  kydrocarboas.  Orgaalc 
salfar  coapoaads,  Flaariaatioa.  Ckroaatograpkic 
aaalysis.  Naclaar  aagaatic  resoaaaca. 


Tke  p 
fire- 
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deriv 
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Tke  f 
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tke  f 
elect 
bydro 
produ 
was  a 
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aa^ioa  of 
ia- tka  Si 
rua,  7  al 
ed  ia  app 
liiaride  a 
s  foaad  i 
aracteris 
ducts  are 
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ar  kex 
Is  are 
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of  di 
roxiaa 
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a  tke 
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of  ia 


ct  is  to 
flaids  ba 
niag  eoap 
af luoride 
beiag  ia 
propyl  sa 
call  was 
-a-propyl 
tely  50  a 
C.  A  sol 
cell.  Tk 
ease  aaly 
tarest. 


develop  aaw 

sad  oa 

ouads.   Various 

aad  otker 
vestigated. 
Ifide. 
studied.   Ia 

sulfide  aas 
1  af  liqaid 
id.  powdery 
is  prodact 

flaoriaated 
(Aatkor) 


AD-411  520      Div.   U,  l 
(TISTH/TCG)  OTS  price  $1.60 

ITT  Researck  last.,  Ckicago,  111. 
PREPARATION  AND  EVALUATION  OF  NEW  HYDRAULIC 

Progress  rept.,  28  Feb-27  Har  63. 

1963,  9p.  ARF  C6001  4 

Contract  N0bs88249.  ProJ.  C6001 

Uaclassified  report 

Descriptors:   (•Hydraulic  fluids.  Syatkesis 
*?  f!f  2^  •  (•0'«"ic  coapouads.  Hydraulic 
fluids).  Halogenated  kydrocarboas,  Orgaaie 
sulfur  coapounds,  Fluorinat i on.  Viscosity 
Molecular  structure.  Nuclear  aagi^etic 
resonance. 

The  purpose  of  tkis  project  is  to  develop  new 
fire-resistant  hydraulic  fluids  based  on 
fluorinaled.  sulfur-containing  coapounds    Tke 
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coapoaads  aill  ba  syatkesiied  specificHlly  to 
aeet  tka  critical  property  requireaent  ij.   Varioas 
derivatives  of  salfur  kexaf luoride  aad  lotker 
flaoriaated  aaterials  are  being  iavest  llgated. 
The  prograa  coasists  of  four  pkases:   ijiaoa's 
cell  fluorlaatioas,  f laariaatioas  witk Metallic 
flaarides,  additioa  of  salf urckloride  >»ata- 
flaorlde  to  oleflas,  aad  deteraiaat ioa 
cal  aad  ckeaical  properties.   (Author) 
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B"t"."iiof' *•"  •**'••  ■'^"'^-'••"erto.  Air  Fore. 
SYNTHESIS  AND  PYROLYSIS  OF  METAL  ALKOXIDES  *« 

by^E.  S.  Maidiyatni  aad  C.  T.  Lyach.   May  63. 
AS0'tdr63  322  U.clattified  report 

Report  oa  Refractory  laorgaaic  Noaaetallie 

fSSrli"!""   (•"•fractory  coating..  Graphite). 
•Orgaaie  coapoundt.  Metalorganie  coapoundt) 
•Vapor  plating.  Refractory  coatingt).  CHafi- 
ua  coapounds.  Refractory  eoatiags) .   •iircon- 
lu.  coapounds.  Refractory  coatinSs   GraphJte 
Oxides.  Deeoapo.itioa.  Oxidation.  S^nth^l,   ' 

i.o^T  •*'"^^'  ^^'V^'^'-    Spectra   Infrare;) 
Vapor  pretture.  Tkoriua  coapouadt.  TitaBiui 
coapoundt.  Aluaiaaa  coapouadt.      ^*«»i»" 
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reraft  Corp.,  Suaayvale,  Cal  ,. 
PROPERTIES  OF  REFRACTORY  MATttlALS 
Sibert.   Apr  60.  lv.  LMSD  2^8214 
Unclassified  report 
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Statistical    Lab..    U.    of   Calif..    Berkeley 

pJS!iRti^!T^c''nt\^'**^'*^°"*    "OI^^L    INCORPORATING 
PROBABILITIES    OF    OBSOLESCENCE, 

by    E.    W.    Baraakia   and    J.    Denny.       1963      21d 

Contract   Noar222  43.    ProJ.    NRO42  O36 

Daclassificd    report 

Descriptors:       (•Probability.    Matheaatlcal 
aaalys    s).    CAging   (Materials).    Matheaatical 
aodels).    Costs,    Quality    control.  ^ 
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^l^!l    ^"*-  "•"■rd  U..  Caabrldge.  Mass 
TABLES  FOR  THE  STEP-BY-STEP  INTEGRATION  OF  OR 
DINARY  DIFFERENTIAL  EQUATIONS  Jf  {JJ^Jr??  ;r"deR 

?i;p;:'ii'4"c6-  '*""'"•  '' "-  ^^-  ^^p-  ^--*-i 

Coatract    NoBr186632.    ProJ.    NR371    016 

Uaclassified    report 


Descriptors: 

EJrors'  *•    "■^^•■•tical   analysis.    Series 


(•Integratioa.    DifferoBtial    equa- 


arlAL  T^'r   °'    '**   'f  p-by-.tap    iategr.tioa 

of   ordiaary   differeatial    equatioas    of   tke   first 
order   by   aeaas   of   foraulas   obtaiaed    froa   tke 
Gregory-Newtoa    backward    iaterpolat lag    foraula. 
Tables   of   relavaat    coastaats   are  preseated. 
\ Aataor ^ 
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AO-ilO  078      Di».   15 
(TISTP/NEA)  OTS  price  $4.60 

Cryft  Lab.,  Harvard  0.,  Caabridge.  Mass. 
STABILITY  OF  CERTAIN  NONLINEA'?  DIFFERENTIAL 
EQ'JATIONS  USING  TH£  S£COND  METHOD  OF  LIAPUNOV, 
by  Roger  1.  GoldMjn  aad  Kaapati  S.  Naraadra. 
18  Mar  63.  AOp.  TR^33 
Contract  Noar1866  16,  ProJ .  NB372  012 

Oaclaailfied  raport 

Oascriptorst   (•Noaliaaar  differeatial  eqaa- 
tioas,  Stability),  (•Faactiaa*,  Theory),  Nea- 
Haear  sytteat,  Poteatial  theory,  Transforaa- 
tioBf  (Hatheaatiei).  Matrix  algebra.  Vector 
aaalytit. 

Liapuno?  faactioai  for  certaia  types  of  lecond 
aad  third-ord^r  aoaliaear  tytteai  are  described. 
Uader  certaia  conditions,  this  Liapjaor  fanctiea 
aay  be  easily  aodlfied  for  ase  as  a  Liapunov 
fuactioa  for  a  aoaliaear  syatea  ia  which  the 
k  sab  i's  are  faactioai  of  the  state  variables. 
Usiag  this  approach,  safflcieat  coaditiois  are 
deteraiaed  for  the  stability  of  a  differeatial 
eqaatioa  la  teras  of  the  boands  on  certaia  derived 
faactioai.  (Aathor) 


AD-i10  083      Oiv.   15 
(TISTP/NH)   OTS,li.60 

Caee  laat.  of  Tech.,  Cltvelaad.  Ohio. 

PERCENTILE  POINTS  OF  MDER  STATISTICS  IN  SAMPLES 

FROM  BETA,  NORMAL,  CHI  (1  O.F.)  POPULATIONS. 

by  Zakkala  CoviadaraJ aln  aad  Nicholas  M.  Habacktr. 

Nov  62.  1v.  PN101 

Craat  AF0SR62  72 

AFOSR  i698  Oiclassifitd  report 

DeicriDtorit   (•Statistical  dlitrlbat ioai . 
Tablei).  Biaoaiali,  iBtegral  •qaatioai.  Proba- 
^lity.  Saapliag. 
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percoatile  poiati  of  tha  aoraa 
Velbull  order  statistics  is  sa 
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^  or  5  deciaal  places.  (Aathor 
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Case   last,    of  Tech..    Clevlaad,    Ohio. 

THEORY    OF    INVERSE   MOMENTS. 

by   Zakkala    GoviadaraJ ala.      Sep   62.    2ip.    Pabllca- 

tloa  BO.  1066 

Great  ao.  AF0SR62  72 

AFOSR  ^700  Uaclassified  report 

Descriptors:   (•Special  faactioas.  laeqaali- 
ties).  (•Statistical  faactioas.  Theory),  Poly- 
aoaials.  Real  variables.  Seqaeaces,  lategrals, 
Differeatial  eqaatioas.  Moaeats.  Probability. 

Tha  characteristic  fuactioa  for  iaverse  aoaeats 
called  the  iaverse  characteristic  fnactioa  (ia- 
verse c.  f.)  is  defiaed.   Liafoaaovs  iaeqaality 
for  iaverse  aoaeats  is  obtaiaed.   Various  prop- 
erties, ia  particBlar.  the  aaiqaeaess  property 
(also  called  the  iaversiea  foraala),  liait  aad 
coatiaaity  properties,  are  studied.   Illustra- 


tiOBS  are  provided  wherever  aecessary.   Maay 
results  adait  aaltivariate  geaeralisatioas.   Ia- 
verse  order  statistics  are  defiaed.   Also,  soae 
applicatioas  of  iaverse  aoaeats  are  coasidered. 
(Author) 
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land  Corp.,  Saata  Moaica,  Calif. 

SOME  TYPES  OF  OPTIMAL  CONTROL  OF  STOCHASTIC 

SYSTEMS, 

by  Stuart  K.  Dreyfus.   July  63,  29p.  Heaoraadua 

RM3726PI 

Contract  AF^9  638  700 

Uaclassified  report 

Descriptors:   ('Stochastic  processes,  Coatrol), 
Feedback,  Probability,  Sequences,  Sequeatial 
aaalysis.  Differential  equatioas.  Partial 
differeatial  equations,  Taylor's  Series,  Faac- 
tioas, DecisloB  aakiag. 

The  optiaal  coatrol  of  stochastic  systeas  is  con- 
sidered.  Uader  various  assuaptioas  coaceraiag 
the  iaforaatiea  available  to  the  coatroUer,  dif- 
fereat  optiaal  coatrol  rules  result.   For  certain 
specific  probleas,  the  differeat  coatrel  scheaes 
are  aaalysed  and  coapared,  aad  the  vast  superi- 
ority of  feedback  over  opea-loop  coatrol  is 
deaoastrated.   (Aathor) 
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loae  Air  Developaeat  Ceater,  Griffiss  Air  Fore* 

Base,  N.  Y. 

SIMULATION  USING  THE  MONTE  CA.HLO  METHOD, 

by  Recce  F.  luorao.  May  63,  25p. 

lAOC  IA*  TM  63  5  Unclassified  report 

Descriptors:   (•Digital  coaputers,  Siaulatiea), 
(•Moate  Carlo  Method.  Tests).  Matheaatical 
aodels,  Matheaatical  aaalysis,  Gaae  theory. 
Radio  Jaaaiag,  Tables,  Prograa«ing  (Coaputers). 
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Hiscoasia  U. ,  Madison. 

A  BAYESIA.N  APPSOACH  TO  SOME  BEST  POPULATION 

PROBLEMS, 

by  Irwin.  Guttaaa  aad   George  C.  Tiao.  Feb  63, 

20p.  Technical  rapt.  ao.  15 

Coatract  Noor120717,  ProJ,  NR042  222 

Unclassified  report 
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analysis. 
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lastitate  of  Geodesy,  Photograaaetry  Uad  Car- 
tography, Ohio  State  U. ,  Research  Foa^dation, 
Colaabni. 

ON  THE  THEORY  OF  EHRORS  OF  PHYSICAL  G^ODESY- 
GRAVITATIONAL  FIELD  OF  THE  EARTH  AND  SATELLITE 
ORBITS,' 

by  Helaut  Merits.   Jaa  63,  20p.  Tech.  paper  ao. 
U7A  1;  Rapt.  ao.  26  .  * 

Coatract  AF19  628  1628.  ProJ.  7600,  Tbsk  ,760003 
AFCRL  63  627  Uaclaiiified  re|port 


Deicriptori:   (•lategral  traatforiM 
(•Gravity,  Vector  aaalyiii),  (•Sat 
(Artificial),  Orbital  trajectoriei) 
Geodeiici,  Traaiforaatioai  (Matheaa 
Differeatial  equatioai,  Fuactions, 
altitatde,  Naaerical  aaalysis. 
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Geaeral  foraulas  for  error  propagation  in 
linear  iategral  traasforaations  are  gUven.   They 
are  applied  to  the  accuracy  of  the  cobputatioa 
of  the  gravity  vector  at  high  altitadies  froa 
surface  gravity  aaoaalies,  and  to  the|  accaracy 
of  satellite  orbits  coapated  therefroH.  (Author) 


AD-^10  315     Div.   15,  4 
(TISTP/MFA)  OTS  price  |1.60 

Theoretical  Choaistry  last.,  U.  of  Mi 
Madisoa. 

TRUNCATED  REACTION  OPERATORS, 
by  Milllaa  J.  Meath,  Keaneth  M.  Saado 
Gosciaski  aad  Joseph  0.  Hirschfelder 
17p.  MIS  TCI19 

Coatracts  AF33  657  7311  aad  N0rd1588A 

Unclassified 
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Rev.  nnd  Coabinntion  of  Rapt.  nos. 
MIS-TCI-10. 


VI! 


Descriptors:   ("Operators  (Matheaat J cs) , 
Nuaerical  analysis),  (•Faactioas,  f^rtarbatioa 
theory),  (•Noliaa,  Atoas) .  Cheaical  reactions, 
Matrix  algobra.  Factor  aaalysis,  Ai^^lysis  of 
variaace. 
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AD-^10  76^     Div.   15,  16 
(TISTP/HH)   OTS  price  |l.60 


Systea  Oevelopaent  Corp.,  Snntn  Monica,  Calif. 
A  GENERAL  USE  OF  THE  POISSON  APPROXIMATION  FOR 
BINOMIAL  EVENTS,  NITH  APPLICATION  TO  BACTERIAL 
ENDOCARDITIS  DATA, 

by  H.  B.  Eiseaberg,  R.  R.  M.  Geoghagea  aad  J.  E. 
Malsh.   26  June  63.  13p-  Rept.  no.  SP1256 

Unclassified  report 

Descriptors:   (•Probability,  Statistical  dis- 
tribution), ("Medical  research.  Statistical 
aaalysis),  Biaoaials,  Life  span.  Heart, 
Diseases,  Bacteria,  Experiaentnl  dnta. 
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AD-410  789     Div.   15,  28 
(TISTB/CCH)  OTS  price  |8 . 60 

c  .  . n i.-._...  r .     c. 


Systea  Developaent  Corp.,  Snnta  Moaica,  Calif. 
LECTURES  ON  DECISION  THEORY, 
by  Nilliaa  Karush.  28  May  63,  96p.  SP1221 

Unclassified  report 
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AO-410  929     DlT.   15 
(TISTf/ra)   OIS  prie*  fl.lO 

Ferelfa  Teck.  Dtv. ,  Air  Force  Sytteat  Ceaaaad, 

■rifkt-Pattertoa  Air  Force  Bate,  Okie. 

A  COMBINATION  OF  THE  MNTE-CARLO  METHOD  VITH  THE 

QUICKEI  TRIG6EB  ACTION  METHOD  FOR  SOLVING  CERTAIN 

EXTREMAL  PROBLEMS. 

by  L.  S.  Garia  aad  V.  P.  Loback.  2^  May  63.  7p. 

FTD  TT63  231 

Oaclaitlfied  report 

Treat,  froa  Zkaraal  Vyckitlitel'  -  aoy  Mateaatiki 
i  Mateaatieketkoy  Flaiki.  2i3.  pp.  499-502.  1962. 

Oetcriptort:   (•Hoate  Carlo  aetkod.  Special 
faaetioat).  ("Llaear  proflraaaiag.  Moate  Carlo 
aetkod).  Tkeery.  Ceoaetry.  lae^aalitiet. 
Naaeriaal  aaalyaia.  Faaetioat.  Errori. 


A0-i11  Ma  DiT.   15 

(TISTP/JP)   OTS  price  U.60 

RAND  Corp.,  Saata  Moaiea,  Calif. 

COMPOONO  SIMPLI  (AMIS  lit   SOMS  6INIRAL  COMPOSI- 
TION THIORIMS, 

by  Lloyd  S.  Skaplay.  Jaly  63,  i2p.  Maao.  RM36A3PR 
Ceatraet  AFi9  63S  700 

Oaelaaaified  repart 

Besarlpterst   (•Case  tkeery.  Algebra). 

Solatioat  are  girea  ef  tke  eoapoaad  gaae  tkat  ia 
foraed  wkea  tke  player*  of  a  given,  a-perioa  gaae 
are  replaced  by  a  eeaaitteet.  eack  coaaittee 
kaviag  itt  omb  tpecial  Totiag  rale  or  otker 
■•tked  ef  reaekiag  a  deeitioa.   Relatioatkipt 
are  ettabliaked  betaeea  tke  telatioat  of  tke 
eeapoaad  gaae,  oa  tke  oae  kaad,  aad  tke  telatioat 
ef  tke  erigiaal  gaae  aad  tka  ■  aeaaittae  gaaet, 
aa  tke  etker.   (Aatkar) 


AO-411  181     DiT.   15 
(TISTP/MFA)   OTS  priee  |1.60 

Fereiga  Teak.  Oiv.,  Air  Feree  Sytteat  Coaaaad, 

•rigkt-Pattertea  Air  Feree  Bate,  Okie. 

CIRTAIN  VARIATIONAL  PROBLIHS  ON  APPROXIMATION 

ANB  INTIRACTION. 

by  6.  I.  Kettyckev.  12  Jaae  63.  lip. 

FTD  TT63  iOI 

DB«lastified  report 

Traaa.  frea  Isveatiya  Vysakikk  Uekebaykk 
Zavedeaiy.  • lA* latsleaaaya  Tekkaika**,  ae.  3. 
pp.  25-33,  1962. 

Oasaripterat   (•Calealas  ef  varlatieaa.  Tkeery), 
(•Faaetioaa,  Olffereatial  e^aatioaa) .  Sigaalt, 
Prepagatlea. 


■feiak 


iavolve  deteraiaatioB  of  faaetioat  depeadiag  oa 
t«o  or  teveral  argaaeatt  but  akiek  redaee  to 
tolatiea  of  tytteat  eqaivaleat  to 'tytteat  of 
ordiaary  differeatial  oqaatioat.   Tkete  iaclude 
tke  prebleat  coatidered  for  tke  iateractioa  of 
tytteat  Nkea  tkeir  ttate  dopcadt  oa  oae  arguaeat 
aad  tke  propagatioa  of  reciprocity  tigaalt, 
aeaerally  apeakiag  depeadt  oa  aaotkor  arguaeat. 
(Aatkor) 


AD-ill  275     UiT.   15 
(TISTP/JP)  OTS  priee  1^.60 

Beeiag  Scieatific  Retearck  Labt.,  Seattle,  latb. 
ON  THE  NUMBER  OF  VERTICES  OF  A  CONVEX  POLYTOPE. 
by  Victor  Klee.   Jaae  63,  i2p.  Matkeaatical  aote 
ao.  304;  Rept.  D1  82  0262 

Uaclattified  report 

Alto  eTOilable  froa  tke  aatkor. 

Detcriptortt   ('laeqaal it  let ,  Liaear  prograa- 
aiag).  Traatf oraat ioai  (Matkeaat ict) ,  Algebra, 
Coavox  bodiet,  Ceavex  tett. 

Coateattt  Ealeriaa  aaaifoldt;  Polytopet  aad 
pyraaidt}  Tke  aaabtfr  of  verticet  of  a  coavex 
polytope;  Tke  problea  of  Daatsig. 


AD-411  312      Di».   15 
(TISTP/FEM)   OTS  price  $2.60 

Boeing  Scieatific  Retearck  Labt.,  Seattle,  Math. 
DIAMETERS  OF  POLYHEDRAL  GRAPHS. 

by  Victor  Klee.   Jaae  63,  25p.  Oocaaeat  ao.  D182 
0267;  Matkeaatical  aote  ao.  307 

Uaclattified  report 

Alto  available  froa  tke  aatkor. 

Detcriptortt   (•Ceoaetry.  Naaerieal  aaalytit). 
Tkeery,  laeqaal i t iet.  Faaetioat.  Matrix  algebra, 
Liaear  prograaaiag,  Operatioat  retearck.  To- 
pology, Raaget  (Dittaace).  Coabiaatorial 
aaalytit,  Ceaplex  variablet. 


AD-411  356 

(TISTP/JP) 


DiT.   15,  18 
OTS  priee  #3.60 


Read  Corp..  Saata  Monica,  Calif. 
DEVELOPMENT  OF  BAYESIAN  PARAMETERS  FOR  SPARE- 
PARTS  DEMAND  PKEOICTION. 

by  Hilliaa  H.  McGlotklia.   Jaly  63.  3ip.  Meao. 
ae.  RM3699PR 
Ceatraet  AFi9  638  700 

Uaclattified  report 

Report  oa  ProJ.  RAND. 

Detcriptortt   ("Air  force  eqaipaeat,  Schedal- 
i>g) .  (*Failare  (Meckaaiea).  Matkeaatical 
predietioa).  (•Probability,  Brrert) ,  Statittl- 
eal  taatt. 


AD-411  380     DiT.   15 
(TISTP/MFA)   OTS  price  $2.60 

Califaraia  D. ,  Lot  Aagelet. 

THE  STRUCTURE  OF  SOME  TMO  DIMENSIONAL  0UEUEIN6 

SYSTEMS. 

by  Rickard   V.    Ivaat.      Jaly  63.    24p.    MP36;   MSRPRR 

85  • 

Ceatraet  Near233  73 

Oaelataified  report 


Detcriptortt   CQaeaeiag  tkeery.  Iqiktieat). 
statittical  precettet.  Probability,  Keetor 
eaalytit,  Taylor't  teriet.  SeqaeaceL  Aaalytit. 

Tke  ttractare  ef  a  clatt  of  tao  diaea 
qaeaet  it  coatidered.  A  aetkod  for  e 
itatiag  tke  prebleat  for  aaaericol  ao 
oped.  Solatiea  ef  tke  batic  qaadrati 
ia  aatrieet  it  diteatted.  aad  a  ceadi 
gaaraateet  coaTergoaee  of  aa  iteratiT 
it  faaad.  Foraalat  for  aeaat  aad  Tar 
are  ceattracted.   (Aatkor) 

AD-i11  i39     Oi».   15,  28 
(TISTB/CCH)  OTS  price  $5.00 

BekaTieral  Scieacet  Lab.,  Aeretpace  Hi^ieal  Dlv. 
Nrlgkt-PattertoB  Air  Force  Bate.  Okie]  ' 

STUDIIS  IN  RESEARCH  MBTHOOOLOGT  VI.  A  SAMPLING 
STUDY  OF  THR  CBNTHAL  LIMIT  THIORBM  ANQ  THt 
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ROBOSTNISS    OF    ONI-SAMPLI    PARA 

Ftaal    rept. 

by   Jaaea    V.    Bradley.    Mar   63.    305p. 

PreJ.    718*.    Taak   718*01 

AMRL  TDR63   29  Oaelaaalfied   r« 
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MATHEMATICS  -  Division  15 

Oeteriptorat   (•Statlatieai  data.  Tkeery). 
(•Perferaaaee  teats.  Statistical  data). 
Psyckelogy.  Matkeaatical  aaalysis,  Saapliag. 

As  a  aataral  eoaseqaeace  ef  tke  type  ef  task 
reqaired.  tke  tiae  to  operate  aa  iastraaeat  cea- 
trol  is  likely  te  kOTe  a  dittribatioa  wltk  a 
distlaetiTo.  extreaely  aoaaoraal  tkape.   Tke 
effect  of  tkla  particalar  Tarlety  ef  aea- 
Boraality  apea  (a)  tke  rapidity  ef  tke  approaek 
to  aoraality  by  tke  dlatrlbatlea  of  tke  saaple 
aeaa  at  taaple  also  lacreases.  aad  (b)  tke 
approxiaate  Talidity  of  eertala  aeraality- 
attuaiag  statlatieai  teats  at  varleaa  saaple 
sizes,  aaa  laTostigated  by  perferalag  a  large 
saapliag  stady  apea  a  papalatlea  represeatiag 
tiae  scores  for  tke  operatioa  of  a  p«tk  buttoa. 
Tea  tkeaaaad  saaples  were  drawa  at  eack  of  tke 

\'\V^\c^\*^*'/'    ^'    ^•.^^'  ^2'  ^'    ^28.  256. 
512.  102*.  aad  aore  ealcalated.   Tke  taapliag 

distribatieas  of  Z,  t  aad  X-sqaared  departed 

froa  tkeir  aeraal-tkeery  distribatieas  to  e  degree 

aklck  eeald  oaly  bo  described  ^t  ieoaoelaatlc. 

EToa  at  N  -  102*  tkete  departarei  aero  quite 

appreciable  et  tke  teatiag  tailt.  beiag  greatest 

for  X-sq«ared  aad  least  for  Z.  aad  beeealag 

aorse  la  all  eases  at  iaeraaslagly  extreae  tall 

areaa.  (Aatker) 
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A0-i10  008     Oiv.   16 
(TISTB/AAI)  OTS  prle*  ^LOO 

M«(ttri  Biological  Labs..  Culror  City,  Calif. 

KrriCTS  or  antitoxioants  on  rksistanci  to 

lAOIATION  INJUIY. 

riaal  ropt..  15  Bar  62-30  Jaa  63, 

by  B.  B.  Brshoff  aad  6.  S.  Bajwa.  Bar  63.  25p. 

Coatract  Ar33  657  BiOl ,  ProJ.  716^,  Taik  716^05 

AHBL  TOI63  28  Uaclattifitd  report 

Rapart  aa  Spaeo  Biology  Roioarah. 

Oascriptarat   (•X  laya,  Sarvival).  ("Badlo- 
protaetivo  agaata,  Orgaaio  coapoaads). 
Batfiatioa  affactt.  Chaaothorapaatlc  agaats, 
•hala  body  irradiatioa.  Oiot.  Rat*.  Biea, 
Titaaas,  Oxygoa,  lahibitiea. 


SlBco  BMT  (batylat 
othor  aatloxidaatf 
avarago  larviTal  t 
iablatfcal  daaai  of 
axpariaaat*  aoro  a 
affaeta  af  aatloxi 
aad  aetlrity  aad  a 
laagtb  af  sarvlval 
to  a  lothal  data  o 
tbo  rat.  BBT  «hoa 
parlfiod  dlot  aad 
sigaif leaat ly  iaer 
tiao  of  irradiated 
tba  aasapploaoatod 
(trl(aaaylatad  pha 
lafols  of  0.2'5Jt  aa 
pbaspboric  acid  at 
diot  alta  appoarad 
regard.  Other  aat 
if  aiy  protective 
tla*  af  irradiated 
for  rat*  fed  a  aat 
far  tbase  fed  tbo 
rolatiaa  aa*  ob*or 
aeat,  ergaa  Height 
tbo  tisaae*  of  irr 
•arvival  ea  aay  of 


ed  hydroxy  tolae 

sigaif leaat ly  p 

iae  of  alee  expo 

total  body  x-ir 

dertakea  to  dot 

daat*  of  direreo 

Btiexidaat  *yaer 

followiag  eoati 

f  total  body  gaai 

fed  at  a  0.5%  1 

aacorbic  acid  at 

eased  the  arerag 

rats  over  that 

parified  diet. 

ayl)  phosphites) 

d  0.5%  aad  citri 

levels  of  0.1% 

to  have  seae  ae 

iexidaats  tested 

effect.   The  ave 

rats  Has  sigaif 

aral  food  stock 

basal  purified  d 

ved  betneea  the 

s  or  aicroscopic 

adiated  rats  ait 

the  diets  eaple 


ae)  aad  cartala 
roloaged  the 
sod  to  aaltipla 
radiatioa, 
eraiae  the 

stractare 
gists  aa 
aaoas  exposare 
aa  radiatioa  ia 
evel  ia  a 

a  0.1%  level 
0  sarvival 
of  rats  fed 

Polygard 

■hea  fed  at 
c  acid  aad 
ia  the  parified 
tivity  ia  this 

had  little 
rage  sarvival 
icaatly  loager 
ratioa  thaa 
let.   No  cor- 
Moight  iacre- 

appearaace  of 
h  leaath  of 
yed.  (Aathor) 


A0-i10  026 
(TIBTB/AAR) 


Oi*.       16 
OTS  price  1.50 


Naval   Civil    Eagiaeeriag  Lab.,    Port   Haaaeae,    Calif. 
SURVIVAL    OP    SENAGE   BACTERIA    IN   ZERO-CBNTIGRAOE 
SEA  NATER. 
by   J.    B.    Baltoa  aad  N.    R.    Nehlsaa.      30  Jaae  63. 

8p. 

PraJ.    T  B011    01    0*7 

NCEL  TB  B256  Uaela*sified  report 

Doacriptorit   (•Bacteria,  Sarvival).  Sea  aator, 
Coatrifage  aoparatiea,  Hypotberaia. 

The  sarvival  of  Eaeherichia  eoli,  a  coaaoa  iadi- 
eatar  ergaaisa  aaoag  seaage  bacteria  aas  stadied 
la  sea  water  at  0  C.   It  was  feaad  that  froa  the 
tiaa  of  iaacalatioa  aboat  70%  of  the  orgaalsas 
sarvlved  for  8  days,  34%  for  15  days,  aad  1% 
for  35  days.   (Aatber) 


AO-410  075     01 V.   16 
(TISTB/AA.<t)  OTS  price  $3.60. 

Hokkaido  U. .  Japaa. 

ON  THE  EFFECT  OF  NEUROHYPOPHYSIAL  HOHNONE  ON 


THYROID  ACTIVITY. 

Rapt.  00.  1  (Piaal)  15  Hay62-U  Bay  63. 
by  ShlBji  Iteh.  U  Bay  63.  1v. 
Coatract  0A92  557rBC359847 

Uaclassiflad  report 

Descrlptorsi   (*Thyroid  glaad.  Physiology), 
Heraeaes,  lodlao.  Radioactive  isotepas.  Tracer 
stadias.  Rats,  Blood  plasaa. 


Bxpsriaea 
of  vasopr 
thyroid  s 
(T/S),  pi 
«al  oxaai 
Thaagh  a 
the  T/S  1 
saeeossiv 
resalted 
to  cbroai 
eoiacided 
■atioa. 
vasepress 
«as  sligh 
■sad.   Pi 
strated  s 
these  pre 
The  rise 
■eas  thyr 
■earehypo 
of  Pitres 
iacrease 
experia«a 


ts  aere  ca 
ressia  la 

ecretloa, 
asaa  PB131 
■atioa  of 
siigle  dos 
■  rets  kep 
0  adaiiist 
la  a  sappr 
c  cold  exp 
■ith  that 
Pitressia, 
la,  sappre 
tly  elevat 
tressia  aa 
appressive 
paratlens 
of  plasaa 
atropia  m* 
physial  pr 
sia  ia  var 
the  plasaa 
tal  coadit 


rriod  0 
the  thy 
aeasari 
I  level 
the  thy 
e  of  Pi 
t  at  20 
rati eas 
essioa 
os«re. 
la  the 

but  BO 

ssed  th 

•  d  by  a 

d  lyslB 

effect 

Mere  gi 

P3131I 
s   aet    a 
epirati 
iotis    do 

P3131I 
ioBi    ea 


■  t  ta  ■Ucld 

rotropia  dis 

ag  thyroidal 

,  as  well  as 

raid  glaad, 

tressia  fail 

degrees  eea 

of  Pitressi 

of  the  rise 

These  resal 

histolegiea 

t  syathetic 

e  PB131I  let 

laor  surgiea 

0  vasopressi 

ia  the  saae 

vea  iatraper 

level  folloM 

ffected  by  t 

eas.   The  ad 

S9S  aad  roit 

level  ia  th 

ployed.  (Aat 


ate  the  rel* 

charge  aad 
1311  uptake 
histologi- 

ia  rats. 

ed  to  chaage 

tlgrade, 

a  taaaate 

of  T/S  due 

ts  veil 

1  exaal- 

lyslae 

el  abich 

1  stress 

a  deaoa- 
exteat,  if 

1 toaeally. 

lag  exoge- 

hose 

laialstratlei 

OS  did  aever 

e  rats  aader 

her) 


AO-ilO  162     Div.   16 
(TISTB/MA)   OTS  price  1.50 

Bloaedical  Lab.,  Aerospace  Bedlcal  Olv.,  Bright- 

Pattersoa  Air  Force  Base,  Ohio. 

SOBE  CARDIORESPIRATORY  RESPONSES  OF  FLYING  AND 

NON-FLYING  PERSONNiiL  TO  DIFFERENT  VECTORS  OF 

ACCELERATION  MITH  CORRELATION  OF  THESE  RESPONSES 

TO  OTHER  VARIABLES. 

Fiaal  rept.. 

by  Alvia  S.  Hyde.  Neil  S.  Cheraiack,  Evaa  P. 

Lladberg  aad  Dorothy  Mhately.   Dee  62.  9p. 

ProJ.  7222,  Task  722202 

AHRL  TOR62  151  Uaelassified  report 

Report  oa  Biophysics  of  Flight. 

Descriptors:   (*Avia'.ioa  persoaaol.  Physiology), 
('Physiology.  Aviatloa  persoaaol),  Aeceleratioa 
teleraace.  Respiratioa,  Cardiovascular  systea, 
Aathropoaetry.  Stress  (Physiology),  Reactloas 
(Physiology) . 


The  cardiovascular  aad  respiratory  respo 
test  pilots  are  eoapsred  with  the  ABBL  c 
paael  aeabers  daring  hoadaard  (>  Gs)  aad 
\*   6x)  aeceleratioas.   Vital  capacity  de 
la  all  subjects  aith  lacraasiag  forward 
tioa.   No  sigaifieant  differeace  existed 
the  cardiorespiratory  perforaaace  of  tes 
aad  that  of  the  aoarated  persoaael  that 
the  AHRL  coatrifage  paael.   No  correlati 
acted  betweea  blackout  aad  pulse  rata,  b 
ralatloa  did  exist  betweea  restiag  coatr 
*■   56s  pulse  rates.   Aa  exteasive  aaaber 
poaetric  aeasureaeats ,  ladlces  of  physic 
aess,  aad  aeasuraaeats  aade  duriag  other 
did  aot  correlate  with  toleraace  to  head 
{*   6s)  aeceleratioa  or  with  respiratory 
■aaee  deriag  *   6s  aad  *   Gx  aeceleratioa 
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AD-i10  274      Dlv.   16 
(TISTB/AAR)  OTS  price  |1.60 

Johas  Hopkins  U. .  Baltiaore,  Md. 

INTESTINAL  ABSORPTION  IN  PORTAL  HYPERTENSION. 


riaal  rapt.,  1  Aag  61-31  Jaly  63, 
by  Freak  L.  Iber.  J1  Jaly  63.  lip. 
Coatract  0A49  193ad2178 

Uaelassified  bjeport 

Descrlptorsi   (•latestiae.  Absorptl Ja) , 
(•Liver,  Hyperteasloa).  Xylose.  Diaiases. 
Uriae.  ExcretUa.  Metabollsa.  Glaeeiie. 
Laboratory  aaiaala.  Sorua  albuala.  Ueed. 
Dogs. 

The  absorptioa  of  d-xylose  was  fouad  \L   be  aoraal 

la  patleats  with  portal  hyperteasloa  ihd  liver 
disease.   Althoagh  the  uriae  excretloi  of  xylose 
after  oral  lageatloe  aay  be  high,  low  or  aoraal 
these  fladiags  relate  to  (l)  dialaish^il  aetabol- 

" *«  (2) 

hid.   Heth- 
easureaeat 
fhat  glucose 


Isa  of  xylose  by  the  diseased  liver  a^d  (2) 
seqaestratioa  of  xylose  la  ascitic  fl 
ods  usiag  the  Aato-Aaalyier  for  the  a 
of  3-aethyl  glucose  (3B6)  have  skowa 


aoraal  subjects  aad  patleatsTwlth  li 
■ad  portal  hyperteasloa.  Ihtil  are  1 
creased  losses  of  seraa  albuala  late  i^e  la- 
testiae la  patleats  with  cirrhosis  aaj  portal 
hyperteasloa.  Though  this  loss  diaiaUhed  ia 
two  patleats  followiag  portacaval  shu«t.  oalv 

a'i::i  ioa'   "  ')'   "•**•"*•  "*"  P^talpr^illr.. 
above  200  aa.  of  water  have  iacreased  losses. 


AD-AIO  275     Dlv.   16 
(TISTB/CCH)  OTS  price  $1.10 

Biscoasia  U. .  Hadlsoa. 

VISCOELASTIC  PROPERTIES  OF  BIOLOGICAL 

BACROBOLECULES. 

Fiaal  rept..  1  Sep  51-30  Jaa«  63. 

by  JehB  D.  Ferry.   30  Jaae  63.  8p. 

Coatracts  H7ear28509  aad  Noar1202  19,  HraJ.  IIB304 

Uaclaasifled  raitort 

Descrlptorsi   (•6els.  Biocheaistry) ,  (•Bolt- 
cales.  Physiology).  Fibria.  Proteias ,l  Cheaieal 
reectioas.  Bechaaical  properties.  Pi  iklaogea, 
Bolecalar  stractare. 

The  erigiaal  ebjectivea  were  stated  as  Ifellewst 
a  stady  of  the  aecheaisa  of  ceaversioa  {of 
fibrlaegea  to  fibria.  with  eaphasls  ea  khe 

properties  of  iateraediates  are  presea  :ad.   A 
deliaeatiea  of  tba  ceaditioas  aader  which  aaclelc 
acid  exists  as  a  gel,  aad  a  descriptiof  of  the 
properties  of  its  gels,  aad  a  descriptioa  of  the 
properties  of  gels  foraed  froa  deaatur*d  proteias 
are  described.   The  aechaaical  propertlas  of 
other  gel-feralag  systeas,  especially  SDlutioaa 
of  gelatia  aad  cellulose  derivatives,   b  both 
gelstiaous  aad  aoa-gelatiaous  states  wok-e  ia- 
restigated.   The  iateraal  flexibility  (i^  proteia 
■olecHles  ia  both  aative  aad  deaatured  htates. 
froa  vlscoelastie  aeasureaeats  ia  dllBi>  aola- 
tioas  are  discassed.   Siailar  iBvestigii^ioaa  af 
syathetic  polyaers  of  slapler  stracturci  to  aid 
ia  latarpretiag  the  resalts  of  aeasareiibat s  oa 
proteias.  aad  siailar  iavestigatioas  oi  other 
biological  aacroaolecales  were  perforatB, 
(Author)  ^^ 


MEDICAL  SCIENCES  -  Division  16 

AD-410  283     Dlv.   16 
(TISTB/AAR)  OTS  price  |1.60 

Aray  Prosthetics  Reseerch  Lab..  Baiter  Reed  Arar 

Bedlcal  Ceater.  Waihiagtoa.  D.  C. 

SURGERY.  ARBY  PROSTHETICS  RESEARCH. 

Aaaual  progress  rept..  1  Jaly  62-30  Jaae  63. 

30  Juae  63.  20p. 

APRL  RCS  HEDOH  288     Uaelassified  report 

Descriptors:   (•Prosthetics.  Scieatlflc 
research).  Abstracts,  Polyester  plastics. 
Radioprotective  ageats,  Buras,  Optics,  Carti- 
lage, Blood  vessels. 


AD-*10  301      Dlv.   16 
(TISTB/iA)  OTS  price  H.IO 

Peter  Beat  Brighaa  Hospital.  Bostoa.  Bass 

BETABOLIC  DISORDERS  AND  THERAPEUTIC  APPROACHES 

TO  RENAL  FAILURE. 

Aaaual  progress  rept..  1  Sep  62-30  Jaae  63. 

by  Joha  P.  Herrlll.  30  Juae  63.  3p. 

Coatract  DA49  007BD*29 

Uaelassified  report 

Descriptors:   (•Physiology.  Kidney  faactloa 
tests).  (•Eidaeys.  Betabolisa  disorders). 
Therapy,  Traasplaatatioa.  Corticosteroid 
ageats.  Aatigea-ant ibody  roaetioas. 


A  aodel  systea  for  deteraiaiag  ski 
bllity  ia  aaa  has  beea  described, 
the  Bcceleratioa  of  grafts  oa  aa  1 
recipieat  iaauaised  prevleasly  by 
the  doaor-recipieat  pair  to  be  tes 
slphs-1  glyco-protelB  Isolated  froi 
BBd  coaceatrated  ia  thyale  tissue 
life  of  30%  of  hoaologoas  skla  gra 
for  6  aoaths.   Utiliiiag  iaauaosup 
therapy  ia  the  fora  of  Uauraa.  Act 
Ataseriae  aad  Cortisoae,  proloaged 
for  a  huaaa  reaal  hoaograft  froa  a 
ia  5  recipieats  was  predaced.   Ia 
kideay  traasplaated  froa  a  cadaver 
well  eaough  to  sustaia  active  life 
Aa  ialyiag  plastic  coadait  for  the 
loag-tora,  ehroaic  perltoaeal  Irrl 
described  and  has  beea  utilised  by 
porforaiag  perltoaeal  dialysis  at 
period  of  9  aoaths.   Hoaograft  aat 
platelets  have  beea  isolated  la  so 
Hoaograft  aatibody  elicited  froa  r 
kidaeys  la  a  soluble  field  phase  w 
this  satigea  ia  the  clessic  iaauae 
agglutiaatioB  coapleaeat  fixatioa 
adheroBce.   (Author) 


B  hlstoeoapatl- 
based  apoa 
adiffereet 
oae  aeaber  of 
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la  the  seraa 
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iaoaycia-C, 
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aeatwia  doaor 
oae  of  these  a 
has  fuBctioaed 
for  15  aonths. 
perforaaace  of 
gatioa  is 

two  patleats 
hoao  for  a 
Igeas  oa  caaiae 
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reactioa  of 
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AD-410  327     Olv.   16 
(TISTB/HA)   OTS  price  $1.10 

Peter  Beat  Brighaa  Hospital.  Bostoa.  Bass 

BETABOLIC  DISORDERS  AND  THERAPEUTIC  APPROACHES 

TO  RENAL  FAILURE. 

Fiaal  technical  rept..  1  Jaa  53-31  Aag  62. 

by  Joha  P.  Herrlll.  31  Aug  62.  2p. 

Coatract  DA*9  007H0429 

Uaelassified  report 

Descriptors:   (•Physiology,  Kidaey  function 
tests),  (•Kidaeys,  Betabolisa  disorders). 
Therapy,  Traasplaatatioa. 

The  resalts  of  this  stady  have  led  to  better 
uaderstaRdiag  of  the  aetabolic  abaoraalities  ia 
ureaia.   Ths  aost  satisfactory  solutioa  to  the 
problea  of  ehroaic  reaal  failure  will  be  traas- 
plaatatioa of-  the  kidaey.   Tke  work  discussed  ia 
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Division  16  -  ICEDiCAL  SCIENCES 

the  report  reprcsaatt  tht  profrtsi  la  saaa  of  tha 

fialdt  ahieli  aatt  be  tkoroaghly  explored  before 
this  caa  be  geaerally  feasible.   It  is  bom 
possible  la  eortala  lastaaeos  to  restore  aa  ia- 
dividaal  «itb  teraiaal  aroaia  ta  fall  activity 
for  periods  as  loag  as  15  BOBths  by  the  traas- 
plaatatioa  of  aarolated  kidaey.   (Aathor) 


AO-iiO  366     Dltr.   16 
(TISTB/AAI)   0T8  price  12.60 

Aray  lodical  lesoarch  Uait  (Carope). 
BIOLO«ICAL  AND  UOICAL  ASPECTS  OF  IONIZING  RADIA- 
TION. 

Aaaaal  progress  rept.  1  Jaly  62-30  Jaae  63. 
by  Kdward  J.  Hayciie.  Joa  V.  Blaaeastocic  aad  Erich 
Oberhaasea.   30  Jaae  63,  19p. 
ProJ.  6x6i  U  001,  Task  6x64  U  001  Oi 

Uaclassified  report 

Descriptors!   (*Eadioact ive  falloat,  Badlatioa 
haaards).  Radiatloa  aeasareaeat  systeas,  Fissioa 
prodacts,  Thyroid  glaad,  Fats,  Potassiaa  De- 
taraiaatioa,  ■etabolisa,  lala  4fp». 

Coatlaaed  assays  of  aoraal  persoas  la  the  «hoIe 
Body  Ceaatiag  Facility  revealed  iacreased  levels 
of  radiocoslaa-137  dariag  this  fiscal  year.   Fol- 
la«-ap  of  patloats  aith  carciaoaa  ef  the  thyroid 
has  coatlaaed.   Cliaical  stadias  ceaceraiag  total 
body  fat,  fat  absorptioa  aad  whole  body  potassiaa 
were  accoapl i shed.   A  aajor  roaovatioa  of  the 
■hole  Body  Coantlag  Facility  *as  accoapl ished. 
Fissioa  products  deterainat ioas  ia  both  aild  aad 
raia  saaples  Mere  perforaed  dariag  the  first 
half  of  the  fiscal  year.   (Aathar) 


AO-ilO  375     OlT.   16 
(TISTB/MA)  OTS  price  11.60 

Staaford  Bodieal  Ceoter,  Palo  Alto,  Calif. 
METABOLIC  EFFECTS  OF  BLOOD  TIANSFUSION. 
Progress  rapt.  1  Jaly  62-30  Juaa  63, 
by  Joha  P.  Baaker.  30  Jaaa  63,  13p. 

Coatract  DA49  193U2135 

Oaclaaslfiad  report 

Descriptors:   (•Physiology,  Blood  traasfasloas) , 
Potassiaa  coapoaads,  Blood  pressure,  Reserpiae, 
Calciaa,  Ioas,  Ther aochoai str y,  Sodlaa  coa- 
poaads. Ballistocardiography,  Dogs. 


AD-i10  ^Oi      Div.   16 
(TISTB/AAR)  OTS  price  $.50 

Brya  Naar  Coll. ,  Pa. 

A  POSSIBLE  SOURCE  OF  SECONDARY  INVADING  STAPHYLO- 
COCCI IN  SALMONELLA  INFECTED  NICE  EXPOSED  TO 
ACUTE  COLD, 

by  G.  J.  Nlraglia  aad  L.  J.  Berry.   Apr  63.  8p. 
Coatract  AF^I  657  340,  ProJ .  8241  1 
AAL  T0R62  49  Uaclassified  report 

Daserlptors:   (•Staphyloeoeoas,  lafectioas), 
(•Salaoaolla,  lafectioas).  Mice.  Exposure, 
Respiratory  systaa.  Diseases,  Tissues.  Liver, 
Sploea,  Kidneys,  Laags.  Heart. 

Ia  aa  effort  to  deteralae  tha  origia  of  the 
staphylococci  kaoaa  to  invade  the  deep  tissues 
(liver,  sploea,  kidaeys,  iungs  aad  heart)  of 
aice  exposed  coatiauously  to  5  C  ia  iadividual 
coapartaeats  withoat  beddiag,  the  intestlaal 
tract  Mas  freed  of  these  orgaaisas,  as  Jadged  by 
abseaee  of  growth  Mhca  fecal  saspensioas  Here 
iaoealated  into  selective  aedla.   Substitutioa 
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hydrochloric  acid  for  drlaklag  aater 

staphylococci  withia  a  few  days,  yet 
ace  of  tlssae  iavasioa  was  unaltered. 
ase  aegatlve  stralas  aoraaUy  preseat 
ad  in  tissues  persisted  ia  tissues 
h  the  iatostiao  was  seeded  with  a 
positive  straia  by  feediag  coataalaated 
tares  fraa  the  exteraal  aares  coatlaaed 
This  suggests  that  the  respiratory 
possible  origia  of  the  staphylococci 
issaas  of  the  cold  stressed  aice.  '  ~ 


AO-410  424     Div.   16 
(TISTB/CCH)  OTS  price  $1.10 

Office  of  the  Sargeoa  Ceaeral,  Dapt.  of  tha  Aray, 

Mashiagtoa,  D.  C. 

METABOLIC  DISORDERS  AND  THERAPEUTIC  APPROACHES  IN 

RENAL  FAILURE. 

Progress  rept.  aa  Phase  I. 

1963.  7p. 

Uaclassified  report 

Descriptors:   (•Kidaey,  Pathology),  (•Metabo- 
lisa  disorders.  Kidney),  (•Kidaey,  Therapy), 
Traasplratatiott,  Dronlc  acid.  Blood  cells. 
Erythrocytes.  Tlssae  (Biology). 
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(Author) 
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Its  la  kidaey 
the  stadias  aith 
ta  elicit  the  fact 
allare,  extra- 
ed,  probably  by 
or  froa  the  catab- 
both  acute  and 
rata  levels  aay  be 
tribatiag  to  the 
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rival  hyparteasiea 
aalatala  people 
la  relatively 
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AD-410  428     Olv.   16 
(TISTB/CCH)  OTS  price  $7.60 

Ohio  State  U. .  Coluabas. 

A  METHOD  FOR  THE  COLLECTION  OF  SMEAT  AND  ITS 

ANALYSIS  IN  THE  NORMAL  ADULT. 

by  Charles  Arthur  Coltaaa,  Jr.  1963.  64p. 

PNS  Great  AM04(>53  03 

Uaclassified  report 

Master's  thesis. 

Descriptors:   (•Paacreas,  Medical  exaaiaatioa) , 
(•Diseases,  Diagaosis),  Geaetics,  Tissue 
(Biology}.  Pathology,  Aglag  (Physiology), 
Perspiratioa,  Electrolytes  (Physiology). 

The  sweat  test  has  beea  used  as  a  relatively 
aastaadardised  tool  in  th*  evaluatioa  of  the 
relationship  of  cystic  fibrosis  to  adult  aediclae. 


Aa  atteapt  is  aade  ta  review  the  laforiihtioa 
available  to  date  oa  the  geaetics  of  c  htlc 
fibrosis  relative  to  adalt  disease.   TJ *  use  of 
the  sweat  test  as  a  diagaostic  teol  ia  hdalts  Is 
ovaluated  aad  the  liaitatioas  poiated  < at    A 
aethod  for  the  collectioa  aad  aaalysis  »f  sweat 
electrolytes  Is  described  aad  applied  to  a  stady 
of  a  large  populatloa  ef  aaraal  adalts^   (Author) 


AD-X10  451 
(TISTB/CCH) 


Div.   16 
OTS  price  #1.75 


^Us,  Calif. 
GRAVITY  OF  THE 


North  Aaericaa  Aviatioa  lac,  Los  Aaoe 

MOMENTS  OF  INERTIA  AND  CENTERS  OF 

LIVING  HUMAN  BODY. 

Fiaal  rept.,  Feb-Aag  62, 

by  M.  R.  Saatschi.  J.  DaBois,  aad  C.  O^ito 

May  63,  62p.  Rept.  ao  NA62  950 

^^uiyi^l   ^r"/"  ■"»*«•  '''J-  7184. 


AMRL  TOR  63  36 


.  Tai 
Uaclassified  rep 


(•^Aathro- 
),  Huaaa 

tlical 


■•port  ea  Haaaa  Perforaaace  ia  Advaaced 

Descrlptersi  (•Aathropology,  Maa),  i 
poaetry.  Maa).  CMeight lessaess.  Body 
eagiaeerlag.  Theory,  Gravity,  Matheaa 
aaalysis.  Body  weight. 

A  stady  was  coaducted  to  deteraiae  the  boaeats 

li      ?*!:*'"  '?•*  "■»•"  «'  gravity  of  a  aaaple  of 
66  liviag  aale  sabjects  represeatat  i  ve  )|f  the 
Air  Force  populatioa  ia  stature  aad  wei  ikt 
Eight  body  positioas  were  iavest igated:   Staad- 
lag}  Staadiag,  Aras  Over  Head|  Sprea  Eai|le: 
S  ttiag;  Sittiag,  Forearas  Dowa;  Sittiaju  Thighs 
Elevated:  Mercery  Coaf igarat ioa;  Relaxel  (Height- 
less).   The  procedare  was  based  apoa  tho  coapouad 
peadalaa  haviag  a  theoretical  accaracy  .r  approx- 
iaately  plas  or  aiaas  2  to  plas  or  aiaai  8  per 
coat  depeadiag  apoa  positioa  aad  axis.  Qrtheaoaal 
axes,  defiaed  as  the  iatersect ioas  of  tie  sagit- 
tal, froatal,  aad  traasverse  plaaes  thraugh  the 
staadiag  body,  were  designated  as  X,  Y,  aad  2 
A  set  of  50  aathropoaetric  diaeasioas  wit  takea 
on  each  sabject,  as  well  as  photographs,  of  each 
subject  ia  each  positioa.   Results  of  tie  study 
show  that  the  average  aoaeat  of  iaertia  raried 
ia  this  saaple  froa  11  lb.  ia  sec.  2  ab(  lit  the 


MEDICAL  SCIENCES  -  Division  16 

Descriptors:   (•Heart.  Physiology)   R,i,. 

VIIIa'    *■•*'•*••  Stiaulaiion.  Blood  pressure. 
Blood  circulation,  Theory. 


I  718408 
rt 

Systeas. 


Four  rat  heart  rata  coaditionl 
presented.   Measures  were  (1) 
8  sec.  CS  (550  cps  toae)  and  ( 
the  CS  whoa  the  UCS  (0,5  sec. 

seated.  Usiag  analysis  of  var 
evideace  of  conditioning  was  f 
cardiac  deceleration  on  early 
followed  by  a  cardiac  accelera 
trials.  The  orienting  respons 
to  show  siallar  changes  as  a  f 
It  was  concluded  that  previous 
Hoald  have  also  observed  coadi 
had  they  givea  a  larger  auaber 
trials.  The  data  were  viewed 
a  stiaalus  substitutioa  theory 
although  other  hypotheses  Here 
(Aether) 


eg  studies  were 
HR  chaages  duriag 
2)  iaaedlately  after 
shock)  was  aot  pre- 
iance,  significaat 
ound.   The  CR  was  a 
trials  each  day, 
tion  oa  later 
e  to  toae  was  found 
unction  of  trials. 

iavestigators 
tioned  acceleratioa 

of  conditioaing 
as  consistent  with 

of  conditioaiag, 

not  ruled  out. 
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Z  axis  to  152  lb.  ia  sec.  2  eboat  the  X 
Liaear  regressioa  aaalysis  ef  aoaeats  ol 
vs.  statare  aad  weight  yielded  correlati 
coefficieats  raagiag  betweea  0.77  aad  0 
(Aathar) 


*D-^10  X56     Div.   16,  32 
(TISTB/CCH)  OTS  price  |5.60 


axis, 
iaertia 

da 


Marylaad  U.,  College  Park. 
CURRENT  REFERENCES  IN  MEDICAL  ENTOMOLOGY 
RUSSIAN,  EASTERN  EUROPEAN  AND  CHINESE  LI 
by  George  Anastos.   1963,  5^p. 

Uaclassified  repe 

Descriptors:  (•Bibliographies,  Parasi 
(•Parasites,  Bibliographies),  Ticks  M 
Diptera,  Siphoaaptera.  Epideaiology .  V 
lafectioas.  " 


FROM 
I|ERATURE, 


AO-410  482     Olv.   16 
(TISTB/AAR)  OTS  price  |2.60 

Navy  Medical  Nearopsychlatrle  Research  D 
San  Diego,  Calif. 

STUDIES  OF  CLASSICAL  HEART  RATE  CONDITIOI 
THE  RAT, 

by  David  G.  McOaaald,  Jeha  A.  Stara  aad 

Haha.   Mar  63,  23p. 

NMNRU  Rept.  aa.  63  3     Uaclassified 


rail  I 


AD-410  502     Div.   16 
(TISTB/MD)   OTS  price  $3.60 

6th  Aray  Medical  Lab.,  Fort  Baker.  Calif. 

I  No  title). 

Aaaaal  research  rept..  Vol.  2,  1  Jaly  62- 

30  Jaae  63. 

30  Jaae  63.  35p. 

ProJ.  6X61  01  001  01 

Uaclassified  report 

Descriptors:   CTreponeaa  pallidua,  Diagaosis). 
(•Neisseri.co.e,  Pealcillias) .  CTlssae  ealtar;. 
Culture  aedla).  (•VIrases.  Tissue  caltare). 
Seasltivity.  Test  aethods.  Reliability.  Th^apy. 
C.acer  Growth,  Bacteria.  Diagaostic  iieats.  ^ 
Biological  staias.  Dyes,  Fluorescence,  Toler- 
ances (Physiology),  Aaiao  acids.  Growth  sab- 
stances,  Maa.  Dosage.  Aatigeaa  &  aatibodias. 
Blood  serua,  Aatibioties. 

Coateatst 

Enhaaceaeat  of  specificity  of  the  fluoresceat 
trepoaeaal  aatibody  test  as  ceapared  to  tha 

Studies  oa  peaiciUin  treataeat  fallares  of 

goBorrhea 
Culture  aedia  for  growth  aad  aaiateaaace  of 

tlssae  call  llaes 


f 


tea), 
tes. 
rases. 


t, 

1N6    IN 
illiaa  M. 
rt 


AD-410   563  Div.      16 

(TISTB/AAR)    OTS   price   $1.10 

Aray   Medical   Research    aad   Natritloa   Lab.. 

Denver,  Colo. 

SUMNARY  OF  SIGNIFICANT  FINDINGS  BY  SGO 

CONTRACTORS. 

■opt.  for  Nar-Sep  62, 

by  Nicholas  Raica,  Jr.  aad  Howerde  E. 

Sauberllch.   11  Feb  63.  2p. 

A£C  NP  12603  Uaclassified  report 

Descriptors:   (•Food.  Radiatloa  daaage). 
Pathology,  Dogs,  Rats,  Vegetables.  Beef,  Neat. 
Coasaaptloa.  Seafood.  Thyroid  glaad,  Nice, 
Diet,  Biological  assay,  Vitaala  K,  Vltaala  A, 
Proteia,  Netabolisa,  Heaorrhage,  Chlckaas, 
Priaates,  Oeficieacy  diseases.  Tlssaes, 
Gastrolatestlaal  systaa,  Natritloa,  Pork. 
Blood,  Boae.  Laboratory  aalaals. 


Division  16  -  MEDICAL  SCIENCES 

KD-OO   729      OiT.   16 
(TISTB/AAI)  OTS  price  $3.60 

65701^  Acroipae*  ■•4ieal  lecearch  Labi.,  Aero- 
•paea  Hatfical  Oiv. .  Mrlflht-Patteraoa  Air  Forca 
Baia.  Okio. 

HOIAN  TOLEIANCE  FOI  SHORT  EXPOSURES  TO  HEAT. 
28  Fab  4$.  31p. 

Oiclastlf lad  rapart 

Oaterlptarsi   (*Haat,  Tolaraacas),  (*Clotad 
eycla  aealaglcal  tystaat,  Taaparatara) , 
Haaitfity.  Aircraft,  Aircraft  cabias,  Cockplti, 
EaTlraaaaatal  tastt,  Phytlology,  Ecology. 
Strata,  Naaiiraaaati. 


Tha  davalapaaat  af  vary  high  spaed  fi 
craft  paaai  tha  preblaa  af  axcaatlTa 
taaparatara*.  partlcalarly  la  fait  s« 
altitada.   Tha  haat  arltat  froa  thraa 
aaaalyi   >olar  radlatlaa  traasalttad 
plexlglai  babble  caaopy;  frlctloa  of 
lag  over  the  larface  of  the  faselage; 
of  raa  praatarc.   For  axaapla  the  lai 
phaaaaeaeB  aay  caaie  a  teaparatare  rl 
OAT  of  29  F  at  a  speed  of  400  a.p.h.; 
laereases  to  45  F  at  500  a.p.h.  aad  t 
600  a.p.h.   If  to  this  Is  added  aaoth 
15  F  effective  teaperatara  dae  to  sol 
cable  teaperatares  la  excess  of  150  F 
pected  erea  whea  aablaat  teaperatares 
higher  thaa  90  to  100  F.   Slace 
exposara  to  these  high  taaparata 
be  short.  15  to  30  alaatas  at  a 
Halted  by  the  tactical  ase  of  t 
the  faal  sapply,  steady  states  o 
balaace  are  aat  reqalred.   The  b 
la  te  dateralaa  polats  oa  a  dare 
earTa  which  are  talerable  for  Al 
la  salactlag  these  polats.  It  aa 
pllats  are  aat  heat  accllaatlxed 
repraaeat  a  raaga  of  caastltatla 
types.  (Aathor) 


ghter  alr- 
coekptt 
eeps  at  law 

soarcas, 
throagh  the 
the  air  pass- 

aad  the  heat 
t  aaaed 
se  aboTO 

this  valae 
o  64  F  at 
er  10  to 
ar  radlatloB, 

aay  be  ex- 


the  daratloa  of 

res  Is  expected  to 

aaxlaaa.  as 

he  alrplaaa  aad 

f  haaaa  haat 

lophyslcal  problea 

tioa-lateaslty 

r  Force  persoaaal. 

It  be  assaaed  that 

aad  that  they 
aal  aad  fltaess 


AO-410  734  Dlv.      16 

(TISTB/AAR)      OTS  price   |1.60 

Naval    Schaol    of   ATlatloa   Hedlciae.    Peasacola.    Fla. 

OBSERVATION   OF   THE    ELEVATOR    ILLUSION    DURING 

SUBGRAVITY   PRECEDED   BY   NEGATIVE   ACCELERATIONS. 

Jolat  rept. 

by  Jaaes  A.  Roaaa.  Brace  H.  Varrea  aad  Ashtoa 

Crayblel.   15  May  63.  8p. 

NSAB  ProJ.  «R005  13  6001,  Rept.  ao.  83;  SAM/B 

TDI62  141  Uaclasslflad  report 

Oeserlptorst   ("Tlsaal  acalty,  Velghtlesiaeii) , 
(*IllBiloai,  Aceeleratloa) .  Gravity.  Aircraft. 
Target  recogaltloa. 

By  obsarvlag  appareat  displaeeaeats  of  a  real 
target,  aad  rlsaal  afterlaages,  darlag  weightless- 
aess  preceded  by  positive  or  aegatlve  aceelera- 
tloa, It  was  possible  to  ideatify  these  displaee- 
aeats as  a  special  case  of  the  elevator  illasloa, 
as  opposed  te  the  ocalogravlc  Illasloa.   Positive 
aad  aegatlve  llaaar  aceeleratloa,  as  well  as 
■elghtlessaess,  was  obtalaed  far  this  parpose  la 
Jet  aircraft.   (Aathor) 


AD-410  779 
(TISTB/AAt) 


Olv.   16 
OTS  price  1.50 


Aretle  Aereaedlcal  Lab.,  Fart  MaiaHrlght,  Alaska. 

CARDIOVASCULAR  EFFBCTS  OF  NOREPINEPHRINE  THBRMO- 

GENESIS  IN  MARM-  AND  COLO-ACCLIMATIZED  RATS. 

by  Eagaaa  Evoaak  aad  Jaka  P.  Haaaoa.   Bar  63,  14P< 

PraJ.  8237  02 

AAL  T0R62  51  Uaclasslflad  report 


Descrlptorsi   (*Rats,  Hypotheraia) ,  'f (*Hypetkar- 
aia,  Aecl laatliatioa) ,  Cardiovascalar  systea, 
■etabelisa,  Teaperature,  Heart,  Blood  clrcala- 
tloB,  Bleed  prassare,  Levartareaol. 


Tbe  cardiovascalar  aad  aatabol 
plaepkrlaa  (NE)  aad  tkelr  late 
•tadled  at  aeraal  rooa  taapera 
tixad.  wara-accUaatised  (H-A) 
cold-accllaatlxed  (C-A)  (3  *  1 
pkriae  ceased  a  greater  iacrea 
•Btpat,  heart  rate,  stroke  vol 
al  pressare  la  tke  C-A  aalaals 
N-A  aalaals.  Darlag  tke  early 
te  NE  (I.e.  ap  to  25t  lacrease 
tkere  «as  a  aarkad  laeraaaa  la 
aara  af  both  M-A  aad  C-A  rats, 
showiag  the  greater  aaxlaua  re 
25%  level  of  iacreased  aetabol 
prassare  aad  coaeoaltaatly  tke 
of  tke  C-A  aalaals  daeliaed  sk 
fasiea  levels,  akere  tkey  reaa 
tke  coarse  of  iafasloa.  la  co 
pressare  aad  syataalc  reslataa 
aalaals  raaalaad  kigk.  It  «as 
Boreplaepkr lae  calorlgaaeals  1 
sapported  by  aa  Iacreased  card 
aad  aa  ability  to  prefereatial 
tealc  rasistaace  to  actively  a 
(I.e.  tha  viscera).   (Author) 


AO-410  780     Olv.   16 
(TISTB/AAR)  OTS  price  $1.60 


ie  actlaas  of  aore- 
rralatloaahlps  were 
tare  la  aaasthe- 
(26  *  1  C)  aad 
C)  rats.   Norapiae- 
se  la  the  cardiac 
aae  aad  right  atrlr 
thaa  it  did  ia  the 
aetabolic  response 
la  02  COBS uapt ion) 
the  arterial  prea- 
■1th  the  latter 
spoase.   Beyoad  the 
Isa  the  arterial 

systealc  reslstaace 
arply  to  the  preia- 
iaed  throaghoat 
ntrast,  the  arterial 
ce  af  the  M-A 
'coacladad  that 
a  the  C-A  rat  is 
lac  reserve  capacity 
ly  reduce  the  sys- 
ctabollxlag  areas. 


Arctic  Aaroaedieal  Lab.,  Fart  Malaaright,  Alaska. 

RATE  OF  RED  CELL  FORMATION  IN  RATS  AT  24  DEGREES 

C  AND  AT  5  DEGREES  C, 

by  N.  B.  Everett  aad  R.  M.  Caffray.   Jaly  62,  9p. 

Coatract  AF4I  657  104.  PraJ.  8237  02 

AAL  TDR62  20  Uaclasslflad  report 

Oeserlptorst   (*Erytkrocytes,  Productioa), 
("Bleed  cells,  Productioa),  Cells,  Rats, 
Blood,  Aatoradlagrapky ,  Iraa,  Radieaetlva  lae- 
tepes.  Life  spaa. 

Radleautegrapky  of  peripkeral  blood  sabsequeat  to 
Fe59  adaiaistratlea  vaa  eaployed  te  deteraine 
tke  rate  af  erytkrocyte  feraatlea  la  aale  Sprague- 
Dawley  rats  aalatalaad  at  24  C  aad  after  exposure 
te  5  C  for  4,  5,  aad  6  weeka.   Tke  rate  at  wklck 
aewlyforaed  labeled  cells  appeared  la  tke  bleed 
■as  approxlaately  3  per  ceat  per  day  of  tke  total 
circulatiag  erytkrocyte  pepulatloa  for  botk  cea- 
trol  and  axperlaeatal  aalaals.   Tkls  rate  ■as  the 
saae  for  aalaals  of  two  body  ■elgkt  raages,  I50 
to  200  graas  aad  300  to  40O  graas.   Assaaiag  tkat 
tke  rate  of  aav  red  cell  foraatloa  is  equal  to 
tke  rate  of  red  cell  destructioa,  tke  circulatiag 
life  spaa  af  tke  rat  erytkreeytes  is  estlaated 
te  be  approxlaately  33  days.   (Aatker) 


AO-410  783     Olv.   16 
(TISTB/AAR)   OTS  price  $1.00 

Arctic  Aereaedlcal  Lab.,  Fort  Haia^rigkt,  Alaska. 

AUTONOMIC  CONTROL  OF  CIRCULATION  DURING  THE 

HIBERNATING  CYCLE  IN  GROUND  SQUIRRELS, 

by  C.  P.  Lyaaa  aad  Reglaa  C.  0«Brlea.   Feb  63, 

31p. 

Coatract  AF4I  657  380,  ProJ.  8237  03 

AAL  T0R62  39  Uaclasslflad  report 

Oeserlptorst   (*Hlberaatlaa,  Bleed  clrculatlea) , 
(•Blood  eircalatloa,  Aateaoalc  aervous  systea), 
Laboratery  aalaals,  Heart,  Drags,  Pkaraaeology, 
Blood  pressure.  Muscles,  Stlaulatloa,  Acetyl- 
ekoliae,  Brala. 
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AO-410  784 
(TISTB/AAI) 


Olv.   16 
OTS  price  $.50 


Arctic  Aereaedlcal  Lab..  Fort  ■alawrigit,  Alaska. 

DEEP  HYPOTHERMIA  IN  THE  RATi   STUDIES  M   SURVIVAL 

AND  TOLERANCE  TO  CIRCULATORY  ARREST, 

by  M.  A.  Lesage,  M.  C.  Sealy  aad  M.  6.  t»>iff.  Jr. 

Feb  63,  12p. 

Ceatraet  AF41  657  312,  froj.  8237  03 

AAL  T0R62  43  Daelaasifled  rd^ert 

Oeserlptorst   (•Rypetherala,  lata),  Ksiaatf 
clrealatlea,  Hypotheraia),  ToleraaeeJ i Sarvlval, 
Teaperatare,  Pkysiology.  1 

A  atady  was  carried  eat  te  establiab  wljitllar  ar 
aat  rata  eeald  be  regalerly  carried  to  deep 
bypetkerala  aad  tken  re^araed  wltkout  da  ext 


darlag  eeellag  aad  waralag  1.  appareatly  iapert- 

•at  la  tke  laproveaeat  ef  aortality  fic^res. 

A'tlliVyi   "."'1   •'  *°  "l-tea  er  lei^  is  well 
tolerated  dariag  deep  kypotkeraia.   (AMker) 


AD-410  819     Dlv.   16 
(TISTB/AAR)  OTS  price  #26.00 

Brooke  Aray  Medleal  Ceater.  Fort  Saa  Holdatea. 

Tex.  ^^ 

ANNUAL  RESEARCH  REPORT  FT  1963. 

12  Jaly  63.  1v. 

Projs.  3A12501A802  aad  3A01251B813 

Uaclasslflad  repUrt 


Descrlptorsi  (•Skock,  Scleatlflc  ., 
(•Baras.  Scleatlflc  researck),  Block 
Pkysiology.  Abstracts.  Kldaeys.  Mete 
Fats.  Body  fields.  Blood.  Patkology, 
Microorgaalsas. 


res  I  a 


ba 


reh). 
•  try, 
llsa, 
rkerapy. 


AD-410  831  Olv.      16 

(TISTB/MA)    OTS   price   |1.60 


Sekeol    of  Medlela 


George   Haskiagtoa   U. 

lagtoa,    0.    C. 

INTERMEDIARY    METABOLISM   OF   ANTIBIOTIC 

STAPHYLOCCOCCI. 

Flaal    rapt.,    1  Dee  60-30  Apr  63. 

by   Daalel    L.    Helss    aad  Mattkew  H.    Pasll 

30  Apr   63,    13p. 

Coatract  0A49  007ad724 

Uaclasslflad  rap 


Descrlptorsi   (•Blockealstry,  lieree. 
(•Microorgaalsas,  Stapkylececcas) .  Pa 
Retlculo-'eBdotkellal  systea,  Lyapkatl 
Liver,  Spleea,  laxyaes.  Blood  seraa, 
Metabelisa,  Ceietles. 


ij,  Hask- 
ISTANT 


RCS 


I. 


ort 


Blsas). 

ology, 

systea, 

i»as. 


Aatlbietia  aeaaitlva  stapbylecoccl  grow]  la  a 
seal  syatketlc  aedlaa  wltk  5%   K-Moas  de^eastrated 
a  redaeed  aaaber  ef  strepteaycla  reslst«at 
varlaats  wkick  could  be  detected  by  tke  Lederberg 
replicate  platiag  tecbalqaa  wkea  coaparad  to 
eoatrols  grewa  ia  coatrol  aedlaa  witkoatl  added 
K+.   Grewtk  of  pealeilUaasa  prodaclag  atapkylo- 
cocol  ea  trysicale  soy  agar  for  20  traaafers 
ladlcated  tkat  paalcllliaasa  as  aeasare<|  by 
aaaoaetrle  assays  was  Iacreased.   It  wad  deaea- 
strated  tkat  aaaareblasls  (Igalf leaatly l^epressed 
the  pealellUaase  activity  ef  the  test  dfgaalaa. 
Experiaeats  deaoastrated  that  sab-lethaU  desea  of 
staphylococci  adalalstared  4  hears  befoild  lethal 
challaage  with  Pretoas  er  its  purified  El^dotexla 
protected  alee  froa  death.   Slallar  resiiltt  were 
obtalaed  with  tarpeatiaa.   (Aether) 


1 1^11 


MEDICAL  SCIENCES  -  Division  16 

AD-410  861  Olv.      16,    15 

(TISTP/WH)    OTS   price  11.60 

BAND   Corp..    Saata   Mealea,    Calif. 

A   NUNIIiaL  APPROACH   TO  THE    CONVOLUTION   BOOA- 

TIOMS    OF  A    MATHEMATiaL    MODEL    OF    CHEMOTHEIAPT 

by  Richard    Bellwaa   aad    Bella   Kotkia.    Jalv  63    ' 

11p.    Meao.    aa.    RM3716NIH 

Great   RG9608 

Oaelassified  repert 

Oescriptersi      (•Cheaotherapeutlc  ageats. 
Matheaetleal    aodels),    ("Bloed  vessels, 
Laalaar    bouadary) ,    Iquatloaa,    Olffereace 
equatloaa,    Dlffereatlal    eqaatioaa,    lategral 
eqaatleas.    Blood   clrealatlea. 

The  aaw  aedel   ef  drag  dlstrlbatloa  ia  the   bedy 
iacerperates   the  exchaage   batweea   the  statioaary 
aad  flewlag  pbasea   la   the  large   blood  vessels. 
This    latredaees   ceapatatleaally  difficult    cea- 
velatloa  teraa.      The  aethed   of  dlffereatlal 
approxlaatlea  applied   te   the  ceavolutioa   eqaa- 
tleaa   reduces   this   aodel   te  a  systea  ef  dlffer- 
eatlal-dlffereace  eqaatleas  which  caa   be  aolved 
ceapatatioaally.      (Aathor) 


AD-410  869  Dlv.      16 

(TISTB/MA)    OTS   price  $1.60 

Scrlpps   CUalc   aad   Reaearch   Feaadatiea,    La   Jella, 

CS 111, 

THE  EFFECT  OF  ADENINE,  INOSINE,  INOSINE-AOENINE 
AND  ADENOSINE  ON  HUMAN  ERYTHROCYTES  DURING 

Flaal  taehalcal  rept..  1  Aug  62-31  July  63, 
by  A.  Mllliaa  Shafer  aad  Joha  S.  Troabold. 
25  Jaly  63,  Up. 
Great  DA  M49  193  63  G78 

Uaclassifled  report 

Oeserlptorst   (•Heaatology.  Blood  traasf usioaa), 
(•Blood.  Storage).  Erythrocytes.  Adeaoalae 
phesphatea.  PhosphorylatioB. 

Oaite  af  blood  were  divided  lata  5  aliqaets  aad 
■ere  stored  at  4  C.  la  ACO  without  additive  er 
sappleaented  with  adealae.  iDoslae,  laoslae- 
adeaiae.  or  adeaoslne.   Adealae  ead  aacleoslde 
were  added  la  aa  awouBt  of  0.75  aad  15  alcro- 
aoles  per  al  ACD-blood,  respectively.   After 
storage  for  6  weeks.  24  hour  post-trOBSf asloa 
aurvlval  of  the  erthrocytes  was  deteralaed. 
Survival  ef  the  erthrocytes  was  slg^alf icaatly 
iacreased  whea  the  ACO  was  suppleaeated  with  aay 
•f  the  additives.   There  was.  however,  ao 
■igalflcaat  dlffereaee  la  the  effect  of  aay  oae 
ef  the  additives.  The  glycolytic  lateraediates 
ef  erythrocytes  stored  for  the  saae  period  with 
the  saae  additives  were  stadied  after  separatiea 
oa  coluaas  of  loB-exehaage  resla.   No  adeaoslae 
triphosphate  (ATP)  or  2,3-dlphosphoglycerate 
(DPG)  reaalaed  la  the  blood  stored  la  ACD  aloae. 
Suppleaeatatioa  of  ACD  with  adealae  resalted  la 
ao  qualitative  or  quantitative  chaage  ia  tha 
lateraediates.   ATP  aad  DPG  reaelaed  la  the 
erythroeytea  stared  ia  ACD  suppleaeated  with 
iaoslae.  1 Besiae-adeaiae.  er  adeaoslae  —  coa- 
ceBtratloa  of  ATP  wes  highest  with  iaoslae- 
adeaiae  aad  of  DPG  was  highest  with  adeaoalae. 
(Author) 


AO-410  898     Olv.   16,  30 
(TISTB/AAR)  OTS  price  »1.25 

Specelabs  Inc..  Vaa  Nuys.  Calif. 
MYOELECTRIC  SERVO  CONTROL. 


Division  16  -  MEMCAL  SCIENCES 

risal  rcpt..  1  Nov  61-29  0«e  62, 
by  G*org«  H.  Salllvai,  CkarU*  J.  Nartell. 
Gcrtkoa  Valtaaa  aid  Daaa  Prlca.   May  63.  39p. 
Coatraet  AF33  657  7771.  ProJ.  ^160.  Tatk  416002 
ASO  TDt63  70  Oaelatalflad  report 

Doicrlptorti   (•■■»cla«.  Eltctrical  propar- 
tltaj.  (*S«rvoaackaalias,  C«itrol).  Faailbllity 
•tadlat.  Bleaica.  Sigaals,  Siaalatioa, 
lattraaaatatlaa,  Coapatar  logie. 


Tka  abjaet  of  tka  prograa  Mas  tka 
of  faatlblllty  of  tka  ayoalectric 
lorvo  booit  lystaa  to  poiitloa  tk 
kaad.  Tka  bade  ara  aovaaaati  da 
aatelai  laTOlvad  ware  dotaraiaad 
trie  activity  pattarat  cbaractari 
aavoaaati  aaasarad.  Traaiforas  h 
oB  tka  rav  fl0iala  aid  coatrol  lo 
ralata  ayoalactrle  ligaals  to  das 
tloa  «ara  vrlttoa.  A  task  slaala 
stractad  wklek  accaptad  tka  ayoal 
froa  sots  of  tkroa  or  foar  aasela 
tka  prasaat  logic  oa  tka  allcltad 
slgaals.  provldad  saccass-f allara 
droTo  aa  ara  sapport  spllat  la  aa 
aoToaaat.   (Aatkor) 


daaoastratlaa 
coatrol  of  a 
0  operator's 
sired  aad  tka 
aad  tka  ayoalac- 
Stic  of  tka 
ere  perforaed 
glcs  aklck 
Ired  servo  ac- 
tor was  coa- 
ectrlc  lapats 
s,  perforaed 
ayoelectrlc 
feedback,  aad 
Iplaaar  ap-dowa 


AO-410  901     DlT.   16 
(TISTB/AAH)  GTS  price  $7.60 

Horael  last.,  0.  of  Mlaa..  Aastia. 

A  STUDY  or  FACTOBS  INPLOfNCING  OXIDATION  AND 

PLAVOI  OCCUBBINC  IN  IBBAOIATBD  FATS. 

Bept.  ao.  i  (riaal),  31  Dec  58-30  Jaae  63. 

30  Jaae  62,  40p. 

Ceatracts  DA19  129qa1350  aad  DA19  129qa180i 

ProJ.  7  84  01  002 

Uaelassified  report 

•Descriptors:   (•Fats,  Badlatloa  daaage) . 
Oxldatloa.  Calatlas.  Aitloxldaats.  Peroxides 
Food,  Teaperatare.  Badlatloa  effects. 

Tko  volatile  coapouads  of  Irradiated  aetkyl 
oloate  aad  aetkyl  oleate-gelatla  alxtares  aero 
isolated,  fractlaaated  aad  studied.  The  effects 
of  irradlatloB  oa  tke  accuaalatioa  of  peroxides, 
dostractioa  of  aatloxldaat s,  stability  ef  fats 
aad  foraatioB  of  odors  were  ttadied  ia  pare 
fatty  esters,  siaple  tut*    sad  foods  irradiated 
■itk  2  to  8x10  to  tko  6tk  power  rods  aad  stored 
for  ap  to  20  weeks  at  difforeat  toaperatares. 
(Aatkor) 


A0-i10  902     Dlv.   16 
(TISTB/AAB)  OTS  price  #2.60 

■aadsley  Hospital.  (Gt,  Brit.). 

PHOSPHOPBOTEIN  METABOLISB  IN  CE8EBBAL  FUNCTIONING. 

1963.  25p.  STB1 

Coatraet  0A91  591E0C2716 

Uaelassified  report 

Ooserlptorsi   (•Braia.  Pkyslolofy).  (•Protelas, 
■otabollsa).  Pkospkoproteias,  Cells.  Distrl- 
batiea.  Laberatory  aaiaals,  Pkospkoras.  Tissaes, 
Stlaalatloa.  Badlo  active  isotopes,  Tracer 
stadles,  Eleetroa  aicroseopy,  Easyaes.  Badlo- 
aetivlty.  Ckolesterol,  Biboaaclale  acids. 
Lipids. 


A0-A10  982     Dlv.   16 
(TISTB/»A)  OTS  price  $1.60 

Naval  Sckool  of  Aviatloa  Hediciae.  Peasaeola  Fla 

THE  SBNSITITITY  TO  STIiOI  *TION  Of  THE  SMICIBCULAi 


CANALS  DUBING  VEIGHTLESSNESS, 

by  Jaaes  A,  Boaaa,  Brace  H.  Barroa  aad  Asktea 

Graybiel.  20  May  63,  8p. 

SAB/B  TDB62  U8j  NAVHED  ProJ.  BBOOS  13  6001   Boat 

ao.  84  •    r  • 

Uaelassified  report 

Descrlptorst   (•Space  aediciae,  Veigkt lessaess) . 
(•SeaicircBlar  eaaals.  St iaalat lea) ,  Pkysiology 
Perceptioa,  Botatioa. 


Tke  seasitivit 
eaaals  dariag 
46  secoads  was 
of  appareat  re 
tke  sabjoet's 
latioa.   Stiaa 
tko  aircraft  d 
as  dariag  1-G 
relatioaskips 
aeaas  of  speci 
late  tke  exper 
(Aatkor) 


y  to  stiaulatioa  of  tke  seaicirealar 
periods  ef  weigkt lessaess  averagiag 

estiaated  by  tialag  tke  daratioa 
tatioa  of  a  visaal  target  aad  ef 
perceptioa  of  retatioa  after  stlaa- 
latloa was  aceoaplisked  by  rolliag 
ariag  periods  of  subgravity  as  well 
coatrol  aaaeuvers.   Tiae-iateasi ty 
ef  tke  stiaulas  were  ebtaiaed  by 
alixed  iast raaeatat lea  iacerporated 
iaeatal  subject's  crask  kelaet. 


AD-410  986 
(TISTB/AAB) 


Dlv.   16 
OTS  price  #5.60 


Jekas  Hopkias  U.,  Baltiaore,  Md. 

CONTBOL  OF  flOVEHENT  IN  NOBIAL  SUBJECTS  (PABT  I) 

CONTBOL  OF  BOVEIENT  IN  PABKINSONISM  AND  THB  BF- 

FECT  OF  DBUGS  (PABT  II), 

Seai-aaaaal  iateria  progress  rept .  I-3  Jaa  63, 

by  Bickard  J.  Jokas.  Jaly  63.  1v. 

Coatraet  DA18  108  405call20 

Uaelassified  report 

Descriptors:   (•Perforaaace  tests.  Measareaeat) , 
Traekiag,  Psyckology.  Bekavior,  Haaaa  eaglaeer- 
iag,  Betlea.  Deslga,  Tests,  Drags.  Coatrol. 


AD-411  119      Dlv.   16 
(TISTB/AAB)   OTS  price  $2.60 

CoraoU  U.  .  Itkaca,  N.Y. 

PLANT  STUDY;  EFFECT  OF  TEBPEBATUBE.  BOISTUBE  AND 

LIGHT  ON  THE  COMPOSITION  OF  PLANTS  GBOMN  BY  USE 

OF  ION  EXCHANGE  BESINS  AS  MEDIA. 

Fiaal  rapt..  1  Mar  62-1  Mar  63. 

by  J.  E.  Dawsea.  19  Jaly  63.  19p. 

FroJ.  5534.  Task  553402 

BADC  TDB63  183 

Oaclassified  report 

Descriptorsi   (•Pleats.  Scieatifie  .researck) 
Growtk,  Teaperatare,  Ligkt,  lea  oxckaage. 
Haaidity,  Hoistare,  Ataospkere.  Mater.  Coa- 
taaiaatioB,  Growtk  substaaces.  Deteetiea. 

A  teckaiqae 
pkerie  coata 
aad  tested. 
of  a  aixture 
eoaposi tion 
Doaaaa  Tbeor 
positioa  sat 
was  s applied 
oxperiaeat  1 
teaperatare 
was  21  days. 
CI,  S.  Cs.  L 
taaiaatioa  r 
algae  vary  a 
LI  <  Bb  <  F 
aaalytical  t 
be  add«d  to 
If  tka  tecka 
soao  cariesl 
tke  people  a 


TO 


suitable  for  aeasaraaeat  of  ataos- 

aiaatioB  of  plaats  was  worked  oat 
Tke  growtk  aedia  used  coasisted 
of  catioa  aad  aaloa  rasias,  tke 
of  wkick  was  adjasted  by  ase  of  tke 
y  so  as  to  provide  a  solatioa  coa- 
isfactery  for  plaat  growtk.   Mater 
by  ase  of  a  glass  wick.   Tko  test 
avolved  tkree  levels  eack  of  ligkt, 
aad  water  use.   Tke  grwotk  period 

Plaat  foliage  was  aaalysed  for  F, 
i,  Bb,  AI  aad  B.   Tke  levels  of  coa- 
eqaired  for  deteetiea  by  tkis  teek- 
s  followst 

<  AI  <  B  <  CI  <  S.   If  adequate 
eekalqaes  were  available.  Cs  eoald 
tkis  list  perkaps  betwoea  Li  aad  Bb. 
ique  were  applied  witkoat  pablicity. 
ty  likely  woald  be  aroused  aaoag 
s  to  wkat  was  belag  doae.  (Aatkor) 


AD-411  171     Dlv.   16 
(TISTB/MA)   OTS  price  »1.10 

Staaford  U. ,  Calif. 

THE  DISTRIBUTION  OF  BLOOD  FLOM  IN  HUMAM  SKIN. 

Aaaual  progress  rept.,  1  July  62-30  Jai^  63." 

by  J.  M.  Crisaea.  30  Juae  63.  4p. 

Coatraet  DA49  1193ad2311 

Uaelassified  re^^rt 

Ooserlptorst   (•Blood  circalatioa.  Sllka), 

Capillaries,  Measaroaoat,  Traasduceri 

Matkeaatieal  aaalysis.  Tracer  studlei 
lodlae,  Maa. 


AD-411  187      Dlv.   16.  30.  15 
(TISTP/MFA;  OTS  price  $.75 

Laboratory  of  Aviatloa  Psyckology 

Besearck  Fouadatioa,  Coluabus. 

AN  EVALUATION  OF  TMO  VARIABLES  CONTRIBlitlNG  TO 

THE  DIFFICULTY  OF  A  SEQUENTIAL  DECISION  TASK 

Fiaal  rept..  1  Apr  60-28  Feb  63, 

by  NiUiaa  C.  Howell,  Frederic  Hoizaaai 

Loraaa  P.  Sckroak.  Juae  63.  I6p. 

Coatraet  AF33  616  7122,  ProJ.  7184,  Tas| 

AMBL  TDB63  58  Uaelassified 


rs 


H   718403 
Ifort 

Beport  oa  Haaaa  Perforaaace  1^  Advaaeed  ISystoas. 


Descrlptorst   (•Seqaaatial  aaalysis, 
eagiaaoriag) .  (aMaa.  Mackiaes).  (•Dee 
aekiag.  Perforaaace  tests).  Seqaeaces 
Measareaeat.  Factor  aaalysis.  Measure 


Oki«  iState   U. 


aad 


Ifuaaa 
ijsioa 

Errors, 
tkeory . 


Jaust  I 
f  iacrt 


ro- 
es s- 

|t  critical 


la  aaay  aaa-aackiae  systeas  an  operator 
peatedly  predict  wkick  oae  of  a  group  0 
lag  or  <lecreasiBg  fuactioas  will  be  aos 
at  soae  tiae  in  tke  future,  or  wkick  oaU  will 
roack  a  critical  value  first.   Tke  presjeiat  study 
was  designed  to  iavestigate  factors  beat-ing  oa 
kuaaa  perforaaace  in  suck  a  sequeutial  tlecisioa- 
aakiag  task.   Eack  subject  prepared  grabks  of 
eack  of  fear  separately  ideatified  sequ^aces  of 
auabers  preseated  to  kia  four  at  a  tlaeT  oae  for 
eack  grapk.   Eack  of  tke  four  auaber  se  (Moaces 
iacreased  liaearly,  but  at  diffaroat  rates,  aad 
eack  iacreasiag  sequeace  was  obscured  b>  raadoa 
varlatioas.   Botk  tke  rate  of  iaerease  1  ad  tke 
variability  of  tke  sequeaces  were  exper (keata 1 ly 
Tke  subjects-  task 

tke  sequeace  as 

sequeuces  would 

The  sub- 


coatrol led 
as  early  ia 
of  tke  fear 

value  at  the  ead  of  100  preseatat ioas. 
Jeets-  perforaaace  was  best  wkea  tke  di 
betwoea  tke  rates  of  iaerease  of  tke  fo 
series  was  large  aad  wkea  tke  variabili 
saall;  kowever.  iacreasiag  tke  differea 
tke        - 


task  was  to  predict, 
possible,  whlcb  oae 
attaia  tke  largest 


of 
rf< 
variability. 


'f ereace 

1^  auaber 
ly  wa  s 

\t    betwoea 


rates  of  iaerease  of  tke  four  sequeates  is 

proved  perforaeace  acre  tkaa  did  rodBcii*  tke 


(Aatkor) 


AO-411    206 
(TISTB/AAB) 


Dlv.       16 
OTS  price  $4.60 


Rarquetto   U. ,    Milwaukee.   Mis. 

POLAROGRAPHIC   CATALYTIC    MAVES    OF   BOVIN    ! IboM 

ALBUMIN    BEFORE   AND    AFTER    ULTRAVIOLET    IRIADIATION 

IN   THE    ABSENCE   AND    PRESENCE    OF    ANTIRADI/I  TlON 

DRUGS. 

lateria  rept..  Jaae-Aug  63. 

by  Halter  Stricks.   Aug  63.  30p.  Rept.  M. 

Coatraet  DA49  193MD2146 

Uaelassified  rofjirt 


Descriptors:   (•Boviaes.  Albaaias),  ( 
protective  ageats.  Orgaaic  coapoaads). 
Seraa  albuaia,  Salfar  coapoaads.  Ultra 
radiatioa.  Viscosity.  Cobalt.  Hydrogea 
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adio- 
Draga, 
i^iolot 
Ioas. 


MEDICAL  SCIENCES  -  Division  16 

AO-411  283     Oiv.   16 
(TISTB/MA)  OTS  price  $1.60 

Aray  Medical  Research  Unit  (Paaaaa). 

MILITARY  PREVENTIVE  MEDICINE. 

AbbubI  progress  rept.,  1  July  62-30  Juae  63, 

by  Fred  H.  Diereks  and  Bryee  C.  Maltoa. 

30  Juae  63,  17p. 

ProJ.  6  X  61  -  01  -  001,  Task  01 

AMRU  Rept.  ao.  ME0DH288 

Uaelassified  report 

Descriptors:   (•Diseases,  Ret iculo-endotkelial 
systea).  Public  healtk,  Tkerapy,  Diagaosis 
Skin,  Test  aetkods,  Fuagas. 


Data  froa  skin-test  prograas  aaoag 
the  Republic  of  Paaaaa  aad  aaoag  sc 
within  Paaaaa  City  coafira  previoas 
that  differences  in  the  prevaleace 
seasitivity  do  exist  witkia  a  kaowa 
gion.   Tke  clinical  studies  reveale 
new  cases  of  k istoplasaesis  aad  for 
tiae  aa  adeqaate  docuaeatatioa  of  e 
varied  preseatations  associated  wit 
plasaesis  ia  ekildrea.   Studies  on 
potential  reservoir  and  potential  a 
disseainatioa  of  infection  in  natur 
with  at  least  five  genera  bow  akowa 
feeted  in  nature.   (Autkor) 


resideats  of 
hool-ckildrea 

observatioas 
of  skin-test 

eadeaic  re- 
d  at  least  39 

tke  first 
ertaia  of  tke 
k  klsto- 
bats  as  a 
gent  for  the 
e  continued 

to  be  in- 


AD-411    284  Dlv.       16,    30 

(TISTB/MD)    OTS    price   $8.60 

Nil   "'^il    ''*'*"^    Aaericaa  Traaspertatloa  Corp., 

INHALATION 'aerosol   DOSIMETER. 

Fiaal    rept..    22  Dec   6I-I5   May  63. 

by  M.    M.    Novell    aad   J.    D.    Zeff.      Juae    63.    1v. 

Coatraet   DA18    108CNL7006 

Uaelassified   report 

Descriptors:       (•Aerosols,    Dosage).    lastruaeata- 
tion.    Meters.    Measureaeat.    Besplratioa,    Test 
aetkods.    Gas    ioalxatioa.    Man.    Detectors,    Deter- 
aiaatioa.    Operatioa,    Maiateaaace,    Deslga. 
Respiratory   systea. 

Aa   lakalatioB  Aerosol   Dosiaeter   capable    of   coa- 
tiaaoas    aeasureaeat   aad   aoaitoriag   of   respira- 
tory  rotaiaed   aaouBts    of   aerosols    has    beea  de- 
veloped.     The    iBStruaent    is    capable    of    aeasariag 
aad   aoaitoriag   coaceatratieas    of   aerosols    ia   tke 
raage   of    several    hundred   to   few  aicregraas    per 
liter   of   air.    and    ia   tke    particle   sixe    raage 
froa    10  aicroas    to  aay  subaicroa   sixe    raage 
desired.      Laboratory  stadles    of   various    aerosol 
seasiag   coaeepts   were   aade.      Tkese   studies    lead 
to    tke    selectioa   of    tke   kydrogea  f laae-ioaixatl on 
priaciple   as   tke    optiaaa  aetkod   froa  the    stand- 
poiat    of   reliability  aad   seasitivity.      A    novel 
Torsioa    of   a   dual    hydrogea   f laae-1 oni zatioa  de- 
tector,   operatlag   under   slightly   reduced   pressure 
kas    been   designed   aad    built    ia   tkis    laboratorv. 
(Aatkor) 


AD-411    319  Dlv.       16 

(TISTB/MA)      OTS   price   $1.10 

Arctic   Aeronedical    Lab..    Fort    Nainwrigkt.    Alaska. 

MATER    SUPPLY   AND    WASTE    DISPOSAL   PROBLEMS   AT 

REMOTE  AIR    FORCE   SITES    IN   ALASKA. 

by  D.  J.  Baaagartner.   Mar  63.  6p. 

ProJ.  8246  1 

AAL  TN62  1  Uaelassified  report 

Preseated  at  tke  Eleveatk  Alaskaa  Scioace  Coafer- 
eace,  Alaska  Dlv..  Aaericaa  Associatioa  for  tke 
Advaaeeaent  of  Scieace.  30  Aag.  63.  at  Aackoraao, 
Alaska. 


Tl 


Diviaion  16  -  MEDICAL  SCIENCES 

Oaicriptorii   (•Mater  tappllcf,  Polar  ragloai). 
(•Saaltarjr  aaglaaariag.  Polar  ragioaa).  Oli- 
poial.  ■ilitary  faellltias,  Vattet  (Saaltary 
aaglaaeriag) .  Air  Fare*  rataarek.  Vatar  fil- 
tara,  Pablie  kaaltb. 

A  raviaw  of  loaa  of  tka  watar  sapply  aad  Masta 
disposal  probloas  at  raaota  Air  Forca  sltas  Is 
prasaatod.   Soae  of  tkasa  problaas  diraetly 
affact  kaaltk  aad  wall  baiag.   Otkars  coacara 
aaaastbotie  coaditioas  aad  lack  of  coaTaaiaaea. 
aad  altkoagk  lass  critical,  tkay  still  iaflaaaea 
■aa'i  ability  ta  faaetioa  affactivaly  ia  cold 
aaviroaaaats.   Specific  problaas  aad  tbair  sola- 
tlaas  ara  diseassad  aad  illastrated.   Exaaplas 
iaeladat   (1)  Calor  raaoval — tka  color  roaoval 
facility  at  tka  liddlatoa  Islaad  water  sapply 
aad  its  applicatioB  to  tka  otker  sites;   (2)  Iroa 
reaoval — progress  ia  tka  desiga  of  a  coapact  aad 
siaple  iroa  reaoval  facility  for  ase  at  reaote 
sites;  (3)  Disposal  of  waste  ia  areas  wkere  water 
is  aot  readily  available — tbe  aerobic  recircalat- 
iag  waste  traataaat  systea  for  coaservatioa  of 
water  aad  disposal  of  wastes;  aad  (4)  Oil  car- 
riage-sewage iaciaeratioa  aetkod  of  waste  dis- 
posal Bsed  at  Pt.  Barrow.   (Aatkor) 


AD-411  ^51       Oif.   16,  30 
(TISTB/M)}  OTS  price  |.50 

6570tk  Aerospace  Medical  Researck  Labs., 

Aerospace  Medical  Div.,  Vrigkt-Pattersea  Air 

Farce  Base.  Okie. 

AN  IMPEDANCE  RESPIROMETBR. 

Fiaal  rapt.,  Aag  bl-Aug  62, 

by  Hickvel  HcCally,  George  V.  Baraard,  Keaaeth  E. 

Bebias  aad  Adalf  R.  Marko.  Jaae  63,  8p. 

ProJ.  7222,  Task  722203 

AHRL  TDH63  i5  Uaclassified  report 

Descriptors:   (•Resplratioa,  Meter).  Measure- 
aeat,  Volaae,  Electrical  iapedaace,  Traasitors, 
Teleaeter  sjrsteat,  Man,  Analog  coaputers, 
Coapaters,  Space  fligkt.  Space  aediciie, 
Pkysiology,  Reliability,  Electrodes, 
lastraaeatatioa. 


■kea  a  le«-iiteasity,  HF  (20-60  kc 
ligaal  is  applied  to  a  kaaaa  subje 
biaxillary  electrodes,  a  ckaage  ia 
be  aeasarod  between  tke  electrodes 
in  iapedaace  closely  parallels  tke 
changes  ia  tke  Tolaae  of  respired 
design  and  circaitry  of  an  iapedan 
are  preseatad.  Siaaltaneoas  traci 
respiroaeter  aad  a  wedge  splroaete 
froa  tea  sabjects  daring  quiet  sit 
aalkiag,  aad  ruaaiag  in  place  tkro 
pkysiological  range  of  respiratory 
breatks/aia)  and  Toluae  (1/2-4  lit 
OHtpat  af  tke  iapedaace  respiroaet 
well  witk  tka  eutpat  of  tke  wedge 
tke  qaiet.  seated  subject.  The  pr 
electrode  coaf iguratioa,  body  type 
artifact  are  discassed.  This  syst 
aad  aaaicaaberiag  aatkod  of  aonito 
rata  aad,  poteatially,  respiratory 
However,  its  use  is  severely  liait 
shifts  aad  aotion  artifact  due  to 
electrode  iapedaace.   (Aatker) 
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AD-i11  465        01 V.   16 
(TISTB/HA)  OTS  price  |.50 

Karolinska  last.,  Stockhola  (Swedea). 
HYPOXEMIA  IN  MAN  INDUCED  BY  PROLONGED  -^Ga 


ACCELERATION. 

Final  rept., 

by  P.  0.  Barr.  Apr  63.  lip. 

Coatract  AF6I  052  153,  ProJ.  7220 

AMRL  TDR62  137  Unclassified  report 

Report  OB  Biophysics  Researck. 

Descriptors:   ("Acceleratioa,  Hypoxia), 
('Hypoxia),  Blood  circulatioa.  Oxygea  coasuap- 
tioa,  Siaalatioa,  Pressure  suits,  Respiratioa, 
Aerobiology,  Pkysiology. 

Ckaages  ia  tke  arterial  oxygea  sataration  were  re- 
corded ia  kealtky  subjects  on  the  huaaa  ceatrifuge 
by  coatiBBOBS  cuvette  oxiaetry  before,  duriag  aad 
after  proloaged  exposares  to  positive  accelera- 
tioa.   Hith  the  subjects  breathing  air  aad  wear- 
lag  an  autoaatically  iaflated  aati-G  salt,  aa  ia- 
aediate  fall  ia  tke  arterial  02  saturatiea  was 
observed  apoa  exposure  to  ♦  4.5-5.0  Gi.   After 
oae  aiaute  of  the  first  exposure  the  02  satura- 
tioa  raaged  betweea  95  and  81  per  ceat.  the 
arterial  pH  reaaiaiag  esseatially  uachaaged. 
At  the  saae  tiae  the  respiratory  aiaate  veluae 
had  iacreased.  iadicatiag  gross  deterioration 
in  tke  efficieacy  of  palaonary  function.   Re- 
peated exposures  caused  the  arterial  02  satura- 
tiea to  fall  at  a  faster  rate  aad  to  a  lower  level 
with  each  ceaseeative  rua.   Tke  rate  of  resatura- 
tioB  OB  returuiag  to  noraal  gravity  was  usually 
slow,  aad  aarkedly  so  after  several  exposures. 
Tke  last-aeatioaed  observatioas  are  iaterpreted 
as  beiag  aaialy  tke  result  of  residual  atelec- 
tasis in  dependent  regions  of  tke  laags.   Tke 
poteatial  daagers  of  accelerati oa-iaduced 
kypoxeaia  ia  kigk  perforaaace  fligkt  aissieas 
are  discassed.   (Autkor) 


AO-411  493     Div.   16 
(TISTB/AAR)  OTS  price  |1.10 

Foreign  Teck.  Div..  Air  Force  Systeas  Coaaand, 

Mright-PattersoB  Air  Force  Base.  Ohio. 

AT  THE  CONGRESSES,  CONFERENCES,  AND  PLENARY 

SESSIONS. 

27  June  63.  3p. 

FTD  TT63  5i6  Unclassified  report 

Traas.  froa  Medits iaskaya  Gaxeta,  p.  3,  1  Mar  63. 

Descriptors:   (•Medicine,  Qaality  coatrol), 
Electroaic  equipaeat,  Diagaosis. 


AO-411  494    Div.   16.  30 
(TISTB/CCH)  OTS  price  $1.10 

Foreign  Teck  Div..  Air  Force  Systeas  Coaaaad, 
Wrlght-Pattersoa  Air  Force  Base.  Ohio. 
CYBERNETICS  IN  THE  CLINIC, 
by  N.  Misyuk.  13  Juae  63.  3p. 
^FTD  TT63  922  Uaclassified  report 

Trans,  froa  Medittiaskaya  Gaseta.  p.  3.  22  Feb  63. 

Descriptors:   (•Cyberaetics.  Scientific 
researck).  (•Braia.  Model  (Siaalat ioas ) . 
(•Bioaics.  Cyberaetics).  ('Coapaters. 
Diagaosis).  Neoplasas,  Patkology,  Diagaosis, 
Nearology.  Medical  equipaeat. 


AD-411  527      Div.   16 
(TISTB/AAR)   OTS  price  $1.25 

Laakeaaa  Hospital  Researck  last.,  Pkiladelpkia, 
Pa. 

CARDIODYNAMIC  AND  METABOLIC  EFFECTS  OF  PROLONGED 


BED  REST. 

Final  rept.  Apr  62-Apr  63, 

by  N.  C.  Birkkead,  J.  J.  Bliiiard.  J.  M. 

G,  J.  Haupt  aad  B.  Issekutz,  Jr.   May  63 

Contract  AF33  657  9049,  ProJ.  7164.  Task 

AMRL  TDR63  37  Uaclassified  rep 

Space  Biology  Research. 

Descriptors:   ('Metabolisa,  Spacefligh 
('Blood  circulatioa.  Spaceflight).  Url 
gea,  Calciua,  Traiaing,  Diet,  Physical 
Oxygea  consuaption.  Fats,  Phosphorus, 
Exericse,  Tolerances,  Space  aediciae, 
Meightlessaess. 


Jaly, 

AOp. 
716405 
^rt 


J. 

».  Nitro- 

fitness, 

i(cretion, 

rnaaics. 


To  evaluate  the  circalatory  and  aetaboli 
of  prolonged  inactivity,  uriaary  aitroge 
ciua.  aad  phosphorus  excretioa  were  aeas 
four  healthy  traiaed  aen  on  a  constant  dj 
Cal.,  77  ga  proteia,  74  ga  fat.  385  ga  Cl|^ 
■g  calciua)  duriag  42  days  of  coatiauous 
bed  rest.   Maxiaua  oxygen  uptake  aad  heaql 
respoase  to  70  degree  head-up  tilt  aad  s 
bicycle  exercise  at  3  and  6  tiaes  restin 
sptake  levels  were  deteraiaed  pre-aad  poi 
rest.   Urinary  excretioa  of  calciua  aad  2% 
increased  witkia  tke  first  six  days.   Cal 
excretioa  reached  a  peak  approxiaately  t« 
trol  vaiaes  after  24  days.   No  sigaificai 
occurred  ia  uriaary  nitrogea.   Toleraoce 
degree  head-up  tilt  and  physical  work  cap 
decreased  followiag  bed  rest,  but  a  satis 
cardiodyaaaic  respoase  to  supine  exercise 
■aintaiaed.   Physical  work  capacity  retu 
near  pre-bed  rest  values  after  18  days  of 
ing.   (Autkor) 


*D-411  560      Div.   16 
(TISTB/AAR)  OTS  price  111,50 

kalter  Reed  Aray  last,  of  Researck,  Maskidgtea 

DC  T  •         • 

(No   title). 

Annual    progress    rept..    1    July   62-30  Jaae  M3. 

30  June  63.  157p. 

Unclassified  repaUt 


Descriptors:   ('Scieatific  researck.  A_ 

Tissues.  Moutk,  Teeth.  Diseases,  Pathol 
Radiatioa  effects.  Neoplasas,  Boae. 


AD-411  588      Div.   16 
(TISTB/AAR)  OTS  price  $1.60 

Naval  Sckaol  of  Aviatioa  Mediciae,  Peasac^la, 

•  1  ■  « 

EXCRETION  OF  1 V-HYDROXYCOHTICOSTEROIDS.  CATECHOL 
AMINES,  AND  UROPEPSJN  IN  THE  URINE  OF  NORMAL 
PERSONS  AND  DEAF  SUBJECTS  KITH  BILATEKAL 


METALLURGY  -  Division  17 


m 


I  effects 
^  cal- 
led ia 
♦t  (2500 

1724 
(upine 

ynaaic 
pine 

oxygen 
l-bed 

ospkoras 
<iua 
^e  con- 
chaage 

0  70 

city 

actory 

was 

ed  to 

retraia- 


bitracts), 
"97. 


VESTIBULAR  DEFECTS  FOLLOMING  ACROBATIC  FLl 
STRESS, 

by  Jaaes  K.  Colehoar  aad  Ashton  Graybiel. 
10  May  63,  lip. 

NSAM  ProJ.  MR005  13  0004;  Rept.  ao.  1 
Uaclassified  report 


Ta 


Descriptors:  ('Stress  (Physiology),  Fl 
Steroids,  Aircraft,  Horaones,  Sense  org 
Aaiao  acids.  Ear.  Uriaary  systea,  Excre 
Deaf aess. 


(lit). 


Six  aea  with  labyrinthine  defects  aad  ale 
■oraal  subjects  were  exposed  to  flight  st. 
ia  aa  AD5  aircraft  ia  an  effort  to  deteraj 
role  of  the  vestibular  orgaas  ia  the  oxer 
of  catechols  aad  steroids.   Cheaical  aeas 
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AD-410  019     Div.   17.  26 
(TISTM/AMS)  OTS  price  |1.60 

Naval  Researck  Lab.,  Maskiagtoa,  D.  C. 

ULTRASONIC  INSPECTION  OF  TUNGSTEN  ROUND  ROBIN 

BILLETS.  PHASE  III, 

by  Louis  C.  Cardinal  and  Stepken  D.  Hart. 

27  May  63.  I6p. 

ProJ.  62H05  19B 

NRL  TM233  Unclassified  report 

Descriptors:   ('Tungstea,  Test  aetkods), 
(•Ultrasonic  radiation.  Test  aethods),  ('Test 
aetkods,  Ultrasoaic  radiation).  Silver, 
Velocity,  Graia  structures  (Metallurgy), 
Standards.  Experiaental  data,  lapregaat ion. 
Tests,  Test  equipaent. 


AD-410  079 
(TISTM/AMS) 


Div.   17.  25 
OTS  price  $4.60 


Caraegie  last,  of  Tech..  Pittsburgk   Pa 
FACETING  OF  COPPER  SURFACES  AT  1000DBGREES  C. 
by  W.  M.  RobertsoB.   1963.  29p. 

Uaclassified  report 

Doctoral  tkaait. 

Descriptors:   ("Copper.  Surface  properties). 
(•Surface  properties.  Copper).  Diffusion, 
Energy.  Theory.  Voluae.  Photoaicrograpky . 
Crystals.  Matkeaatical  analysis.  Nucleation, 
Equations.  Experiaental  data.  Data.  High  tea- 
perature  research.  Heat  treataent.  Anisotropv 
Metals. 


AD-410  145     Div.   17.  26 
(TIST^/AMS)   OTS  price  $4.60 

TAPCO  Div..  Thoapson  Raao  Mooldridge  lac,  Clave- 

laad.  Ohio. 

TUNGSTEN  FORGING  DEVELOPMENT  PROGRAM. 

lateria  techaical  progress  rept.  no.  8.  19  Feb- 

19  May    63, 

by   E.    J.    Braxayak.      May   63.    40p. 

Coatract  AF33   600  41629.    ASO    ProJ.    7  797 

ASD  TR7  797,  Vol.  8 

Uaclassified  report 

Descriptors:   (•Tuagsten.  Forging).  (•Forgiag, 
Tungsten).  Tungsten  alloys.  Design,  Maaufactur- 
iag  aethods.  Extrusion,  Tests.  Microstructure. 
Hardness.  Thickaess. 

A  scaled-up  thin  section  configuration  aad  tool- 
ing sequence  for  verificatioa  of  tke  Phase  V  forg- 
ing process  was  designed.  Arc  aelted  and  extrud- 
ed tungsten  billet  stock  were  procured  to  speci- 
ficatioB.  Billets  of  hot-cold  worked  and  recrys- 
tallixed  structures  are  to  be  forged  and  evaluat- 
ed.  (Author) 
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DiTiaioo  17  -  METALLURGY 

A0-i10  23i     DlT.   17,  25.  i,    30 
(TISTM/IJH)  OTS  prlea  11.23 

Batttll*  ■•MrUI  Iiat..  Cvliiabat,  OhU. 

OIVILOPMINT  or  AlALrriCAL  TCCHMIQOIS  fOS  TH« 

OITIiaiNATIOl  or  ■INOTI  Q0A.1TITIIS  Or  SELKCTIO 

ILIUNTS  IN  BIIYLLIOI. 

ru«l  r«pt.,  6  Jaaa  62-6  Jiat  63. 

22  Jaly  63,  i2p. 

Caatraet  N0«62  0629 

Oaclatdfiad  report 

Daseriptorii   (•Bar/Uiaa,  laparltiai),  (•■ast 
ipactrojcepy,  BarylUaa),  (•laparltiai, 
Oataralaatloa),  Ckaalcal  aaalytlt,  Spectros- 
eapy,  BalitlTlt/.  Batali.  Oxjrgea,  Hydrogaa, 
Carbaa,  Nltragaa,  Salfar,  iaslitaaca 
(llaatrlcal). 


Davelapae 
(park  aa* 
aaal/sla, 
faslaa  aa 
altragaa 
aaalyili 
tagetkar 
dascrlptl 
■at*  spac 
aatallle 
arably  la 
ataadardl 


at  affarti  ware  earrlad  oat  aa  vacaaa- 
t  spaetragrapby,  oa  actUatlaa  axygaa 

aad,  ta  a  lascar  axtaat.  oa  Tacaaa- 
alysli,  aaltslaa  tpaetrascopy,  ckaalcal 
aaaljfis,  aad  eaadactaaatrlc  carbaa 
aatbadt.   Tba  ratalti  of  tka  afforts. 
with  aaalytlcal  data  aad  ceaplete 
aaa  of  tka  axparlaaatal  aork,  are  glraa. 
traaeapy  profldaa  far  datactloa  af 
iaparitlaa  at  caacaatratloai  consid- 
aa  tkaa  1  ppa  aad,  aitk  aeaa  additleaal 
latlaa,  alth  goad  aecaracy.   (Aatkor) 


AO-410  258     Dlr.   17,  25 
(TISTH/AMS)  OTS  prlca  $1.60 

llaa  lac.  Baltlaora,  Id. 

X-RAY  OirrRACTOUTBR  OBTBRHINATION  or  THE 

THERMAL  EXPANSION  COBFriCIENT  Of   ALUMINUM  NEAR 

BOOM  TEMPERATURE, 

by  M.  M.  Otte,  H.  G.  Hoatagaa  aad  0.  0.  Melcb. 

Jaaa  63,  9p.  TR5 

Caatraet  Noar3706  00 

Uaclaaalfled  report 

Oaacrlptora:   ('Alaaiaaa,  Tkaraal  axpaaalaa), 
(•Alaalaaa  alloya,  Tkaraal  axpaaalaa).  X-ray 
dlffractlaa  aaalyala,  Cappar  alloya,  Cryatal 
lattlcaa,  Cryatal  atraetare.  Zlac  alloya, 
Agiag  (Matariala),  Cryatal  lattice  dafacta, 
Braaa,  Natallograpky. 


AD-i10  372     Dl».   17,  25 
(TISTI/AMS)  OTS  price  |2.60 

■•tallargical  Reaearch  Laba.,  Syracuae  0. ,  N.  Y 

CRACK  INITIATION  IN  METALLIC  MATERIALS. 

Qaartarly  progreaa  rept.  ao.  2. 

by  K.  Scbredar,  P.  Paekaaa,  aad  Y.  Haiaa. 

■•y  63.  1v.  MET  ElOiO  630$Q2 

Caatraet  N600  19  59514 

Oaclaaaiflad  report 

Deaeripterat   (•rractara  (■ecbaaica) ,  Hatala) . 
(■■atala.  rractara  (Heckaaica) ) ,  Reeryatallisa- 
tlaa.  Defaraatloa.  Plaaticity,  Taaaile  prop- 
ertiea,  Streaaea,  Craia  atractarea  (Metal- 
lo'tr) .  Brittlaaaaa.  Litklaa  coapoaada, 
Plaoridaa,  Slagle  cryatali,  Matkeaatical 
aodela.  Cryatal  lattice  defecta,  Nucleatioa, 
Taagatea.  Cryatala.  Hathaaatical  aaalyala. 
Tkeery,  Experlaeatal  data,  Hicroatractara. 

Aa  attaapt  la  aada  to  abaa  tbat  all  dlalocatioa 
aackaaiaa  of  crack  foraatioa  propoaed  to  data 
will  lead  to  the  foraatioa  of  a  alcroerack  aklck 
la  apprexiaataly  aoraal  to  the  directioa  of  the 
•ppliad  atreaa.   Thia  la  dae  to  the  atreaa  field 
at  tka  tip  of  tbia  priaary  laitial  crack  wkick 
baa  a  aaxiaaa  atreaa  coacaatratloa  aot  at  tba 
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AD-^IO  409     Dlr.   17.  26 
(TISTH/AMS)  OTS  price  14.60 

Soatkara  Reaearek  laat.,  Biraiagkaa.  Ala. 

DEVELOPMENT  OP  HIGH  STRENGTH  AND  FRACTURE 

TOUGHNESS  IN  STEELS  TH800GH  STRAIN-INDUCED 

TRANSFORMATIONS. 

Qaartarly  progreaa  rept.  ao.  3,  1  Jaa-31  Mar  63, 

by  J.  D.  Morrlaoa.  M.  A.  Caapbell,  aad  J.  R. 

Kattaa.  10  Nay  63.  60p. 

Coatract  DA01  0090RD1070.  ProJ .  59332008 

MAL  TR323  4  2  2        Daclaaaiflad  report 

Deaeripterat   (•Staialeaa  ateel.  Cold  workiag) , 
Hangaaeae  alloya,  Sllicoa  alloya.  Ckroalaa 

•  Uoya.  Nickel  alloya.  Titaaiaa  alloya,  Molyb- 
deaaa  alloya,  Diaparaioa  hardeaiag,  Carboa 

•  Uoya,  Streaaea,  Iroa  alloya,  Agiag  (Mata- 
riala), Alloya,  Low  teaperatare  reaearch, 
Brittlaaaaa.  Toaghaeaa.  Austeaite,  Teaiile 
propertlea.  Fracture  (Mecbaaica) ,  Experlaeatal 
data. 


The  acreeaing  phaae  haa  baea  eoaplet 
graa  to  deteralae  the  effecta  of  rar 
alloy  coateat  aad  celd-workiag  coadi 
atraagth  aad  toaghaeaa  propertlea  of 
ateela,  geaerally  of  the  Type  301  co 
It  haa  baea  foaad  that  variatioa  la 
coateat  froa  aboat  0.3*  to  1.0$.  all 
froa  aboat  0.2$  to  1.0J.  aad  la  chro 
15$  to  17$,  appareatly  have  little  e 
propertlea  of  301.  lacreaalag  aaaga 
to  1.25$,  or  the  chroaiaa  coateat  to 
detriaeatal  to  toaghaeaa.  Variatioa 
froa  6.5$  to  8.5$  affected  the  traaa 
reapoaae  aad  atreagtkealag  reapoaae. 
to  iadace  precipitatioa  atreagtheaia 
titaaiaa  or  aolybdaaaa  to  the  baalc 
were  aaaaeceaafal.  Variatioaa  la  ca 
were  foaad  to  have  atroag  iaflueaee 
•ad  toaghaeaa.  lacreaalag  the  carbo 
waa  Tery  detriaeatal  to  toaghaeaa. 
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AD-^10  425     Dlr.   17 
(TISTM/AMS)  OTS  price  |1.25 

Geaeral  Electric  Co.,  Schenectady,  N.  Y 

RESEARCH  AND  DEVELOPMENT  ON  THE  EFFECTS  OF  HI3H 

PRESSURE  ON  VARIOUS  ELEMENTS  AND  3INA.1Y  ALLOYS 

PART  I,   EFFECT  OF  PRESSURE  ON  THE  AUSTENITE  TO 

PEARLITE  REACTION. 

lateria  rept.,  1  Apr  61-1  Apr  62, 

by  J,  E.  Hilllard.   May  63.  33p. 

?S!1'I!*5  *'^^  ^^^  ^206.  PreJ.  7351,  Taak  735103 

ASD  TDR62  479,  pt.  1    Daclaaaified  report 


Deacrlptora:   (•Pearllte,  High  preaavie 
reaearch),  ('High  preaaare  reaearch,  iaarlita) 
(•Phaae  atadiea.  High  preaaure  reaeardh), 
Alloya,  Microatractare,  Metallographyj,  High 
teaperatare  reaearch,  Preaaare,  Teapenature 
Graia  atraetare  (Metallurgy),  Aaateaiitc, 
Naeleatioa.  Steel,  Maogaaese.  Maaganeiae  allora 
Carbaa  alloya,  Dlffaalea.  Electrea  aljcroscopy. ' 
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AD-410  434     Div.   17,  7.  25 
(TISTM/AMS)  OTS  price  $7.60 

■eatiagbeaae  Electric  Corp.,  Pittabargb. 

THERMOELECTRICITY. 

Quarterly  progreaa  rept.  ■•.  2,  May-Aaa  ik 

Aag  62.  1v.  *    »  yr 

Caatraet  NOba86595 

Uaclaaalfled  ropo^  ; 

Deaeripterat   (•Theraoeleetrieity,  Matifiala) 
Cobalt  alloya.  Aatiaoay  alloya,  BiaaatI  alloya 
Tellariaa  alloya,  Ziae  alloya,  Iaterae«bllle 
eoapoaada,  Vaporixatioa.  Vapor  preaaara,  r.eraa- 
alua  alloya.  Powder  aetallurgy,  Power  aappliea, 
ladiua  alloya,  Proceaaiag.  Maaaf acturi4f  aeth- 
oda,  Theraocouplea,  Theraal  eoadaetlvUy,  Elec- 
trical propertlea.  Teat,  Teat  aethoda. If elleta 
Life  expectaaey.  Reaiataace  (Blactrieal  ] , 


Reports. 
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METALLURGY  -  Division  17 

AO-410  443     Div.   17 
(TISTM/BRN)  OTS  price  «1.60 

Materiala  Reaearek  Lab..  lac.  Ricbton  Park.  Ill 
THE  USE  OF  STRAIN  SOFTENING  TO  IMPROVE  THE  PROP- 
ERTIES OF  REFRACTORY  METALS. 

Quarterly  progreaa  rept.  ao.  4,  1  Mar-31  May  63. 
by  E.  J.  Rlpii.g,   31  Bay  63.  lOp. 
Coatract  N0w62  0725 

Uaclaaalfled  report 

Oeaeriptorai   (•Heat  reaiataat  aetala  aad  al- 
loya  Cold-workiag).  (•Molybdeaua  alloya,  Cold- 
workiag),  (•Tuagatea,  Teaaile  propertlea) 
Titaaiaa  alloya.  Ductility.  Deflection,  oifor- 
aatloa.  Fractare  (Meekaaica),  Traaaitioa  tea- 
peratare, Brittleaeaa,  Teaperature. 
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(Aathor) 
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AD-A10  458     Div.   17,  25,  31 
(TISTM/BRM)   OTS  price  $1.50 

Uliaoia  U.  ,  Urbaaa. 

CRACK  PROPAGATION  IN  LOM-CYCLE  FATIGUE  OF  MILD 

STEEL. 

Progreaa  rept.  no.  2, 

by  S.  T.  Rolfe  and  M.  H.  Munae.   1  May  63.  50p 

Ss"5i"5:.''?;:r2To4'""'  '°'"''''^'  '""''■  "^^^' 

^^^   1^3  Uaclaaalfled  report 

Deaeripterat   CSteel,  Fractare  (Mecbaaica), 
(•Fatigae  (Meehaaica).  Steel),  Metal  platea 
Ship  platea.  Streaaea.  Loadiag  (Meehaaica), 
Propagatioa,  Ship  atructural  coaponeata.  Teat 
equipaent.  Teat  aethoda,  Teaperature  (5015). 
Agiag  (Materiala),  Deforaatloa,  Teaaile  prop- 
ertlea. Ductility,  Photoelaatieity,  Theory. 
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5  C.   The  report  eatiltled, 
valuatioa  of  Iadiaa-|4ati- 

for  Theraoelectric  Power 
aaaaarisea  the  work  4a  tkia 
at  two  reporta,  Vapolvisa- 
de  aad  Tke  Vapor  Prajaaare 
e,  provide  additioaal  data 
icatioa  of  tkeae  aatUriala. 
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AD-410  538     Div.   17 
(TISTM/BRM)  OTS  price  #1.00 

Oefeaae  Metals  laferaatioa  Ceater,  Coluabas 
Ok  i  0.  ' 

LITERATURE  SURVEY  ON  THE  EFFECT  OF  SONIC  AND 
ULTRASONIC  VIBRATIONS  IN  CONTROLLING  GRAIN  SIZE 
DURING  SOLIDIFICATION  OF  STEEL  INGOTS  AND 

5Jic"m:;o'"^26'"  "•  "• '''"'"'  '' ""' '''  ^*''- 

Coatract   AF33   616   7747,    ProJ.    2  8   8975 

Uaclasaified   report 


Division  17  -  METALLURGY 

Dcserlpterst   (*St««l,   Graia  itractura 
(■•tallarfj) ) ,   (•Craia  itraetare  (■•tallargy), 
Vibratieaf,   Saaad,   Ultraseaie  radiatioa, 
rraailag,  Caatla«a  (0827),   «tld«,  Taaslla 
yrap«rti«i,  llattleltjr,   Oaetility,   lapact 
•iMk. 

Steal  lafati  ap  ta  12  ia.  la  diaaatar  aad  ap  te 
5  ft.  ia  laagth  kava  baaa  graia  refiaad  by  tha 
applieatiaa  af  vibratioaal  aaergy  dariag  lolid- 
ifieatioa.   Tha  eald-aold,  coat luaabla-alactroda, 
are-aaltiag  procaii  aad  tfea  alectron-beaa-aaltiag 
praeais  appear  to  ba  tha  aoit  adaptable  for  af- 
fieieat  irradiatioa  of  aa  iagot.   Mott  of  the 
iaTeatlgatert  hare  coacluded  that  graia  refiae- 
aeat  of  weld  aetalt  by  the  applicatioa  of  vi- 
bratieaal  eaergy,  be  it  subsoaie,  loaic,  or 
altraseaie,  holds  great  proaise.   The  techaiqae 
defialtely  has  beea  showa  to  be  effective.   How- 
ever, Boae  of  the  iavest igatioas  appear  to  have 
beea  exteaded  to  the  applieatioa  of  vibratieaal 
traataeat  to  iadastrial  veldiag.   (Aathor) 


AD-^10  593     Oi».   17,  25 
CJISTM/BIV)  OTS  priee  #1.25 

IIT  lesearch  last.,  Chicago.  111. 

A  STUDY  OF  THE  Ti-Zr-0  SYSTEM. 

lept.  for  15  Mar  60-30  Apr  62, 

by  R.  F.  Ooaagala.   Jaae  63,  38p.  2194  11 

Coetraet  AF33  616  7074,  ProJ .  7022,  Task  7022  02 

ARL  63  104  Oaelassified  report 

Descriptors:   (•Alleys.  Phase  stadies). 
(•Tltaaiaa  alloys.  Phase  stadies),  ('Zircoaiua 
eeapoaads.  Dioxides),  ('Titaaiaa  eoapoaads. 
Oxides),  Oxygea,  Titaalaa,  Zircoaiaa.  Meltiag. 
ieat  traataeat.  Netallography,  Qaeachiag 
(Cooliag),  High  teaperatara  research.  X-ray 
dlffractioa  aaalysis,  Hardaess,  Cheaical 
aaalysis,  licrostractara. 

Phase  relatioashlps  aloag  tke  vertical  section 
frea  Ti  to  Zr02  aad  froa  TiO  to  Zr02  were 
iavestigated  ia  tke  Ti-Zr-0  systea.   Arc  aelted 
alleys  were  prepared  asiag  kigk-parity  iagredi- 
eats.   Saaples  were  aaaealed,  queacked  aad 
sabjacted  to  aetallograpbic  preparatioa  aad 
stndy.   A  carsory  aeltiag  poiat-coapos i t ioa 
stady  was  coadacted.   Approxiaately  390  dapllcate 
keat-treated  speeiaeas  were  forwarded  to  ARL  for 
correlative  work.   (Aatkor) 


AD-410  771      Div.   17 
(TISTM/MW)  OTS  priee  $9.10 

Westlagkoase  Electronic  Corp.,  Pittsbargk.  Pa. 

DEVELOPMENT  OF  COLUMBIUM-BASE  ALLOYS. 

Fiaal  rapt.,  1  Jaa  62-1  Mar  63, 

by  Riekard  T.  Begley,  R.  Milliaa  Backaaa,  Joka  L. 

Godskall,  and  Rolaad  Stickler.   Apr  63.  93p. 

Coatrict  AF33  6l6  6258,  ProJ.  7351,  Task  735101 

NAOC  TR57  344,  pt7        Oaelassified  report 

Report  oa  Metallic  Materials. 

Descriptors:   (*Niobiaa  alloys,  Hetallargy), 
(*lleat  resistaat  aetals  aad  alloys,  Niobiaa 
alloys),  Taagstea  alloys,  Vaaadiaa  alloys. 
Zircoaiaa  alloys.  Carboa  alloys.  Hafaiaa  al- 
loys. Additives,  Carboa,  Heat  traataeat,  le- 
ckaaical  properties,  Microstractare,  Hardaess, 
Aglaf  (Materials),  Hetallograpky,  Creep, 
■olybdeaaa  alloys,  Extrasioa,  X-ray  diffractioa 
aaalysis,  Higk  teaperatara  researck,  Electroaic 
aieroseopy.    , 
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AO-410  807     Div.   17 
(TISTH/BRN)  OTS  price  |1.60 

IIT  Researck  last.,  Ckicago,  111. 
DISPERSION-STRENGTHENED  VANADIUM  ALLOYS. 
Biaoatkly  rapt.  no.  3,  U  Apr-13  Jaae  63, 
by  F.  C.  Holts.  16  Jaly  63,  Up.  B6007  3 
Contract  N600  19  59567 

Unclassified  report 
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AO-410  839     Div.   17,  U,  26 
(TISTM/AHS)  OTS  price  $6.60 

Defease  Metals  laforaatioa  Ceater,  Colaabas,  Okie. 
DSFINSK  METALS  INFORMATION  CINTKR  SELECTED 


ACCESSIONS, 

ca«p.  by  Patricia  B.  Plate.   Jaae  63,  52^, 

Ceatract  Ar33  616  7747,  PreJ.  2  8  8975 

Uaelaasified  repa^  ; 


METALLURGY  -  Division  17 


Deseripterst   (•Materials,  Abstracts). 
(•Abstracts,  ■atarials),  (^Bibl  iograpkji 
Materials),  Taagstea  alleys.  Heat  resistaat 
aetals  «  alleys.  Cobalt  alleys.  Nickel 
Steal,  Staialess  steels,  Iroa  alleys,  d#ryriiaB. 
Titaalaa  alleys,  Hagaesiaa,  Grapkite,  Ceraaic 
aaterials.  Nickel.  Creep.  Vaaadiaa  all0}s. 
Saadwick  coastractiea.  Fatigue  (Meckaaij«s) , 
Neldiag,  Heat  treataeat,  Meckaaical  wei^kj 
Adkesives,  Extrasioa,  Plasties,  Ceatia(i, 
Nieblaa  alleys,  Ckroaiaa  alleys,  Holyb^taaa 
alloys.  Taatalaa  alloys. 


AD-410  892     Div.   17,  25 

(TISTM/AMS)  OTS  price  $.75 

Nsclear  Metals  lac,  Coaeord,  Mass. 

STUDY  OF  ATOMIC  MOTIONS  ON  THINNING  OF  AN  blOUEO 

ALLOY. 

Fiaal    rapt..    1    Apr   61-23  Jaa   63. 

hy  E.    J.    Rapperport,    C.    S.    Hartley   aad   E. 

Leviae.   May  63,  17p. 

Contract  AF33  616  8139,  ProJ.  7351,  Task  WJ5106 

ASD  TDR63  188  Uaelassifled  repor^f 

leport  oa  Metallic  Materials. 


Descriptors:   (•Magaesiaa  alloys.  Cadai 
alloys),  ("Crystal  lattices.  Alloys), 
lattice  defects.  Crystal  stractare.  Mel 
X-ray  diffractioa  aaalysis.  Matkeaatiea 
•aalysis.  Heat  treataeat,  Matkeaatical 
Eqaatioas,  Atoaic  properties. 


•  Hoys, 


I  a 
C-fstal 

iibdels, 


frea 


76 


A  Model  for  tke  twiaaed  stractare  of  Mg3Cd 
its  ordered,  kexagoaal  state  is  derived  fn»a  tke 
classical  twia  iadices  for  (1012)  twiaaia^,  Use 
of  tkese  iadices  traasforas  tke  ordered  kokagoaal 
■gJCd  iato  aa  ordered  ortkorkoabic  stractjre 
kaviag  ideatical  atoa  positioas  as  tke  ke^hgoaal 
Itraetare.  bat  witk  a  different  seqaeaee  Of 
aagaasiaa  aad  cadaiaa  occapancy.   Tkis  dil fereat 
••qaeacy  gives  rise  to  additioaal  x-ray  si ^er- 
Itttice  liaes  wkick  were  aaalyied  tkeoretl felly 
•ad  experiaeatally  witk  respect  to  tke  peii.alated 
aodel.   (Aatkor) 


AD-411  116  ■    Div.   17 
(TISTM/BRM)  OTS  price  $7.60 

Gtaoral  Electric  Co.,  Ciacinnati,  Okie. 

lESEARCH  ON  CHROMIUM-BASE  ALLOYS  EXHIBITI^G  HIGH- 

TEIPERATURE  STRENGTH,  LOM-TEMPERATORE  OUCIlLITY 

AND  OXIDATION  RESISTANCE. 

final  rept..  15  Mar  62.15  Mar  63, 

\1   Carl  S.  Vakaslck.  Jaae  63,  73p. 

Contract  AF33  657  8471.  ProJ.  7351. 

ASO  TDR63  493  Uaelassifled 


Task  71:15101 
report 


■•port  OB  Metallic  Materials. 

Oascriptorsi  (•Ckroaiaa  all 
properties).  (•Alloys,  Addit 
Ductility.  Higk  teaperatara 
perature  researck.  Oxidatloa 
Hifaiaa  alloys.  Tkoriaa  alio 
persioa  kardealag.  Yttriaa  e 
properties.  Hardaess,  Heat  t 
Itraetare,  Titaalaa  alloys. 
■Hoys,  Taatalaa  alloys.  Tea 
diaa  alloys.  Alaaiaaa  alloys 
■Hoys,  Nitrogea.  Dlffasioa. 


oys,  Meckaalsal 
Ives),  BrittLeaess. 
researck,  Le^  tea- 
.  Rkeaiaa  alloys, 
ys,  Yttriaa.  Dis- 
oapeaads,  Teaslle 
reataeat,  Mi^ro- 
Carboa  alloyk.  Iroa 
gstea  alloys[,  Taaa- 
.  Molybdeaaa 
Oxides. 


laproveaeats  ia  dactlllty.  streagtk, 
tioa  resistaace  of  ckroaiaa  were  obt 
coabiaatioas  of  saall  aaoaats  of  rke 
reactive  aetal  additioas  (yttriaa,  t 
kafaiaa).   Oispersioas.  foraed  by  re 
tweea  iaparities  and  reactive  aetal 
by  tke  additioa  of  dispersoid-foraia 
resalted  ia  iacreased  dactility  aad 
Coabiaatioas  of  reactive  aetal  addit 
Bore  effective  ia  iaproviag  dactllit 
tioa  resistaace  tkaa  siagle  additioa 
aeckaaisas  are  oatliaed.   Two  alloys 
resistaace  to  aitrif icatioa  for  100 
F  la  tkick  sectioas.   Tkese  were  a  C 
Re  *   Y,  Tk.  aad  Hf  alloy  aad  a  Cr  - 
perceat  T203  -  1  wt-)»  Y  ceraet.   Tki 
exkiblted  less  resistaace  to  aitrifi 
(Aatkor) 


aad  oxida- 
ained  by 
niua  and 
horiua,  and 
actions  be- 
additions  or 
g  eleaents, 
strengtk. 
ions  were 
y  and  oxida- 
s.   Possible 

exkiblted 
kours  at  2500 
r  -  10  m\-% 
15  voluae 
a  sectioas 
catioa. 


AD-411  124     Div.   17,  25 
(TISTM/AMS)  OTS  price  »5.60 

Pratt  aad  Nkitaey  Aircraft,  Mlddletowa.  Coan. 

WORK  HARDENING  MECHANISMS  IN  BODY-CENTER ED-CUBIC 

METALS, 

by  Ooaald  P.  Gregory.  Mar  63,  48p. 

Coatract  AF33  616  7855,  ProJ.  7351,  Task  735106 

ASD  TDR62  354.  pt.  2       Oaelassified  report 


Deseripto 
Oeforaati 
stea,  Def 
Tkeory,  C 
Crystal  s 
Cold  work 
aicroscop 
crystals, 
aess,  Dae 
treataeat 


rs: 
oa), 
oraat 
rysta 
tract 
!■«. 
y.  Sk 
Iroa 
tilit 
Mat 


(•Deforaation,  Metals).  (•Metals. 
(•Niobiaa,  Deforaatioa),  (•Tang- 
ioa).  Crystal  lattice  defects. 
Is,  Graia  stractare  (Metallurgy), 
are,  Higk  teaperatara  researck, 
Experiaeatal  data.  Electroa 
ear  stresses,  Teaperature,  Single 
,  Fractare  (Meckanics),  Brittle- 
y,  Stresses,  Elasticity,  Heat 
keaatical  aaalysis. 


Tkis  report  preseats  resalts  of  a  continued  stady 
of  work  kardealag  aeckaaisas  ia  aiobiua  aad  taag- 
stea at  low  teaperatares,  preliaiaary  stadies  of 
tkeir  alloys  at  elevated  teaperatares,  and  a  lit- 
eratare  sarvey  of  tke  deforaatioa  of  body-ceatered 
eablc  aetals.   (Aatkor) 


AD-411  155     Div.   17,  26 
(TISTM/BRM)  OTS  price  $1.10 

Faasteel  Metallargical  Corp.,  Nertb  Chicaoe  III 
COLUMBIUM  ALLOY  SHEET  ROLLING  PROGRAM 
lateria  rept.  ae.  2,  7  May-6  Jaly  63. 
7  Jaly  63,  7p. 
Ceatract  NOw63  0231c 

Oaelassified  report 

Descrlpiersi   (•Niobiaa  alleys.  Material 
feraiag).  (•Skeets,  Relliag  aills).  Taatalaa 
alleys.  Taagstea  alleys.  Zircoaiua  alleys, 
Melybdeaua  alleya.  Vaaadiua  alloys,  Forgiag. 

Nealaal  6-ia.  diaaeter  by  300-1 b.  iagets  ef 
Fa-85  (Cb-27Ta-ia*-1Zr)  aad  B-66  (Cb-5V-5Me-1Zr) 
•ere  received  aad  prepared  for  fergiag  to  skeet- 
bar.   laspeetiea  data  as  well  aa  an  oatliae  ef 
tke  furtker  precessiag  aad  evalaatiea  of  tkese 
aaterials  are  presented.   (Aatker) 


AD-411  200     Div.   17,  U 
(TISTM/AMS)  OTS  price  $1.75 

Aeoa  Labs.  (Gt.  Brit.). 

METALLOGRAPHY  OF  DISPERSION  HARDENED  ALLOYS 
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Division  17  -  METALLURGY    •' 

AND  ITS  KKLATION  TO  CIUP  lESISTANCB. 
lattria  reyt. , 

by  I.  S.  Braaaar  aatf  D.  R.  Oa««.   Jaaa  63,  6lp. 
Ceatract  Af6l  052  463.  ProJ.  7351,  Task  735101 
ASD  T0I63  y^y   ri       Uielastifi«4  report 

Kept,  oa  ■•tallic  Materials. 

Descripter*:   (•Ceraeti.  ■etalloarapky) . 
(•Alaalaaa  alloys,  ■etallography),  (•Creep, 
■etallography) ,  Slectroa  aicroicopjr.  Foils, 
Alaalaaa  coapoaads.  Oxides,  Graia  struetara 
(Betallargy).  Hardaess,  X-ray  diffractioa 
•aalysls,  ■icrostractara,  Pkase  stadles, 
Ixtrasloa,  Cold  Morklag.  Slateriag,  Dispersion 
kardeaiag.  Ceraaic  aaterials,  Tkaery.  Heat 
treataeat,  TeasUe  properties.  Crystal  strae- 
tare,  Oeforaatiea.  Alaalaaa. 

Teckalqaes  are  described  for  tke  preparatloa 
ef  tkla  fells  of  slatered  alaaiaa-aluBiaaa 
alleys  (S.A.P.)  for  study  la  tke  electroa 
alerescepe.   Tke  aorpkology  of  tke  dispersed 
pkase  aad  its  relatioa  to  tke  alcrostractare 
kave  beea  exaalaed.   Tke  resalts  are  dlscassed 
■Itk  refereace  to  tke  eirreat  tkeories  of  creep 
ef  S.A.P.   (Aatker) 


A0-i11  251     Dlv.   17,  25 
(TISTI/AIS)  OTS  price  $5.60 

lastitate  of  Teck.,  0.  of  Mina.,  liaaeapolii. 

THEIHAL  DIPPUSION  OF  VACANCIES  IN  ZINC. 

by  «.  C.  Olaader  aad  I.  A.  Svalia.  1  Jaae  63. 

Iff.    TI5 

Ceatract  Noar71027 

Oaelaasifled  report 

Oescrlptertt   (•Zlae,  Tkeraal  diffasiea). 
(•Tkeraal  diffasiea.  Zlae),  Crystals.  Tkeory, 
KqaatioBs,  Laboratory  eqaipaeat.  Test  aetbods. 
Test  eqalpaeat.  Crystal  lattice  defects,  Tkerao- 
dyaaaics,  Metals,  Matkeaatieal  aaalysis,  Teaper- 
atare,  Qaarta,  Experiaeatal  data. 


Aa  apparatas  k 

a  aearly  liaea 
aotal  saaples. 
ia  pare  xiac  k 
aarker  aetioa 
Radicate  tkat 
teaperatare  gr 
crystal.   Prel 
oaerfy  tera  as 
yield  a  valae 
la  tke  futare 
tkoroagbly  tke 
skape  cbaages 
stadled  by  tke 
tke  saaple.  (A 


as  beea  eeastrac 
r  teaperatare  gr 
Tkeraal  diffas 
as  beea  stadled 
teckaiqae.  lesa 
aarker  aeveaeat 
adieat  is  applie 
iaiaary  calcalat 
sedated  «itk  tk 
ef  apprexiaately 
it  is  plaaaed  to 

role  of  sarface 
aad  tkeraal  diff 

Bse  of  iaert  aa 
atkor) 


ted  wkiek  yields 

adieat  for  pare 

ioB  of  tracaacies 

by  Bse  ef  a  sarface 

Its  eoapiled  to  date 

does  exist  akea  a 

d  to  a  pare  siac 

leas  ef  tke  total 

e  flax  eqaatioa 

-8.8  k  cal/aele. 

lavestigate  acre 

teasioB  la  eausiag 

Bsioa  will  be 

rkers  eabedded  la 

AD-i11  355     DlT.   17.  26 
(TISTM/AMS)  OTS  price  $9.60 

Nertfcrep  Corp.,  Haatkarae,  Calif. 

OIVILOPHINT  OF  IMPROVED  KTHOOS.  PtOCISSBS,  AND 

nCMNIQOIS  FOI  PIODDCTNG  STBEL  EXTIDSIONS. 

lateria  eaglaeerlag  rept.  ■•.  16.  1  Apr-30  Jaae  63, 

by  L.  M.  Ckrlsteasea.  30  Jaae  63.  106p.  Rept.  ae. 

63  123 

Ceatract  AP33  600  36713 

Oaelastlfled  report 

Deaerlpterat  (*Steel,  Bxtraaiaa).  (*Extrailaa, 
Steel),  Maaaf actariag  aetkeds,  Drawiag  (Maekiae 
pracesslag),  Ckroaiaa  allays,  Irea  alleys, 
Teal  steel,  Stalaless  steel,  Melybdeaaa  alleys, 
Tblekaess,  Faraaees,  Ckealeal  ■illiag,  Experi- 
aeatal data,  Hlcrestraetare,  Sarface  prepertles 
Testa,  Data. 


Vke  process  establisked  la  Pkase  II  ta  oxtrada 
aad  vara  draa  a  Tee  seetlea  to  .040  tklckaess 
la  H-11  aad  PH15-7M0  kas  prevea  te  be  repredac- 
Ible.   A  ceataiaer  teaperature  at  tke  liaear 
sarface  ef  apprexiaately  900  F  Is  aecessary  ia 
order  te  eeaslsteatly  obtaia  crack-free  tkla 
PH15-7HO  extrasleas.   Tke  ase  ef  a  resistaace 
type  faraaee  for  «ara  draa  prekeat  ia  place  of 
iaduetiea  kaatlag  kas  aack  iaproTod  reliability. 
(Aatker) 


AD-411  368     DlT.   17,  26 
(TISTH/AHS)  OTS  price  |3.60 

IIT  Researck  last.,  Ckicago.  111. 

IMPROVED  PRODUCTION  OF  POMOER  METALLURGY  ITEMS. 

lateria  rept.,  1  Apr-30  Juae  63. 

by  K.  Farrell  aad  N.  M.  Parikk.  Jaae  63.  30p. 

Ceatract  AF33  657  9U0,  ProJ.  7  911 

ASD  TDR7  911,  P4       Uaclasslfied  report 

Descriptors!   (•Bxtrasioa,  Heat  resistaat  aetals 
aad  alloys),  (*Povder  aetals,  Atoaisatioa) . 
(*AtoaisatioB.  Powder  aetals).  Tests,  Powder 
aetallargy,  Slatering,  Microstract are,  Forgiag, 
ladustrlal  equipaeat,  Laboratory  eqaipaeat, 
Test  eqaipaeat,  Farnaces,  Gases,  Deasities, 
Particle  sixa.  Hot  workiag.  Dies,  Stalaless 
steel,  Alaaiaaa  alloys,  Ckroaiaa  alleys, 
Experiaeatal  data,  Lubricatioa,  Labricaats, 
Class,  Ceatrolled  ataespkeres,  Argea,  Lew 
pressare  researck,  Molybdeaaa  alloys.  Zircoaiaa 
alloys,  Titaaiaa  alloys,  Nickel  alleys.  Cobalt 
alleys. 


ef  extrasiaa  tests  aade  oa  TZM.  lace  713C,  Udiaet 
700,  aad  PH15-7Mo  saperalloys,  aad  coataias  aa 
assessaeat  of  seae  superalley  powders  atoaised 
fa  a  pllet-plaat  scale.   TZM  aad  PH15-7Mo  caa 
readily  be  extraded,  bat  seae  difficalties  are 
eacoaatered  witk  Odiaet  700  aad  lace  713C,  preb- 

billets.   Tke  pllet-plaat  ateaised  powders  are 
fiae,  kare  irregalar  skape  aad  lew  groea  deasity, 
bat  very  kigk  greea  ceapaat  streagtk  aad  keace 
good  kaadliag  prepertles.  Tkose  powders  aade  froa 
prealleyed,  klgk-parity  aelt  stock  kave  aeceptable 
aitrogea  ceateats  bat  kigk  oxygea  ceateats. 
P*wders  atoaiied  froa  argea-aelted  stock  appear  to 
be  siailar  te  tkose  aade  froa  Tacaaa-aelted  stock 
aad  coaslderably  less  expeaslre.  (Aatker) 


AD-ill  491     Dlv.   17 
(TISTM/AMS)  OTS  price  $7.60 

Fereiga  Teck  Dlv.,  Air  Force  Systeas  Coaaaad. 

Vrigkt-Pattersoa  Air  Force  Base,  Okie. 

CYCLIC  STRENGTH  OF  METALS  (SELECTED  ARTICLES). 

10  Jaae  63,  71p. 

FTD  TT62  1872  Daclassifled  report 

Traas.  froa  Tsiklickeskaya  Prockaost'  MetalloT, 
Akadealya  Naak  SSSR,  lastitat  Metallaroii  la.  A. 
A.  Baykera,  Meskva.  pp.  123-133,  233-266.  1962. 

Descriptors!   (•Fatigae  (Meckaales).  Metals), 
(•Metals.  Fatigae  (Meckaales)).  Test  aetkods, 
Loadiag  (Meckaales),  Corrosioa,  Brass.  Cast- 
ings, Carbaa  alloys,  Ckroaiaa  alloy,  Nickel 
alloys.  Steel,  Tkeraal  stresses,  Toagkaess, 
Meltiag.  Statistieal  aaalysis,  Experiaeatal 
data.  Alleys,  Ceatrolled  ataospkeres.  Adsorp- 
tioa.  Crystal  lattice  defeeti.  Deforaatloa, 
Tests,  Diffasiea,  Laberatory  eqaipaeat.  Test 
eqaipaeat,  Teaperatare,  Heat  treataeat, 
Platiag. 


BALITARY  SCIENCES  AND  OPERATK)NS  -  Division  18 
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AD-411    509  Olf.      17,    26 

(TISTM/AMS)    OTS   price  $9.60 

TAPCO  DlT..    Tkoapaea   Baae  Hooldrldge   laeJ  , 

Clerolaad,   Okie. 

FRACTURE   CHARACTERISTICS   OF   STRUCTURAL   HI  TALS. 

Fiaal    saaaary    teokaical    rapt.,    1    Jaly   62- 

1  J«lr  63, 

by  G.  L.  Haaaa  aad  E.  A.  Steigaraald.   3(  Jaae  63. 

1f.  ER  5426 

Ceatract  N60019  58831 

Uaelasaiflad  repai  , 

Descriptors!   (•Fractare  (Meckaales).  lj#talfl), 
(•Steel,  Fractare  (Meckaales)),  (•Tlta«)aa 
alloys.  Fracture  (Meckaales)),  ('Test  4«tkods, 
Fractare  (Meckaales)),  Ckraaiaa  alloys,;  Iroa 
alloys.  Tool  steel,  Stalaless  steel,  Ni|4kal 
alloys.  Cobalt  elleys,  Molybdeaaa  alloy^4. 
Stresses,  Toagkaesa.  Vaaadiaa  alloys,  Mtke- 
aatlcal  aaalysis,  Teasile  properties, 
Brittleaess,  Data,  Heat  treataeat.  Deal 
Alloys. 

Aa  experiaeatal  pregraa  waa  ceadacted  to  IJeter- 
aiao  tke  plaaa  straia  fracture  toagkaess  ,X  sub 
IC  ef  tke  fellowiag  kigk-streagtk  aaterialsi 
4340  steel;  H-11  steel:  Maragiag  steel;  aad  Beta 
titaaiaa.   Tke  K  sub  it    paraaeter  was  deteraiaed 
froa  circaafereatially  precracked  rouad  speci- 
aeas  aad  by  resistaace  aeasureaeats  coadutated 
•a  precracked  skeet  specl'aeas.   Sereral  baats 
•f  eack  aaterial  were  evalaated  oTor  teapwr- 
staras  raagiag  froa  -100  to  300  F.   Altko«gk 
specific  probleas  ocearred  la  tke  aaragiad  steel 
cralaatioas,  tke  over-all  resalts  iadicatad  tkat 
reasoaably  good  coasistaacy  existed  betwelaa  beats 
•  f  skeet  aaterial.   Tke  experiaeatal  ly  deltloralaed 
data  were  coabiaed  witk  resalts  ef  plaae  vtraia 
fracture  toagkaess  preseated  ia  tke  literjature 
to  produce  typical  rooa  teaperature  K  sub  IC 
Tslues  for  4340  aad  H-11  skeet  wkick  coulU  be 


csBsidered  for  iaclusloa  ia  MIL  Haadbook 

(Autkor) 


5,. 


AD-411    524  Di».      17 

(TISTM/REB)    OTS   price   $5.60 


Colorado   School    of   Miaes,    Golden. 

IHPROVEO    OXIDATION    RESISTANCE    OF   MOLYBDENUM   BY 

ALLOYING    HITH    RARE    EARTH    AND    OTHER   SELECT^ 

HITALS. 

Final    rept.,    8   Jaae   55-31   Oct   61. 

17  Hay   63,    48p. 

Contract  NOrd16136,  ProJ.  350609 

Uaelassified  repork 


Descriptors!  (•Molybdeaaa  alloys,  Oxi 
iBkibitioa,  Hafaiaa,  Hafaiaa  alloys,  Tt 
AatioxldaBts,  Molybdeaaa,  Rare  eartk  el 
Rare  eartk  coapoaads,  Molybdates,  Oxid 


Tke  ckoice  of  a  saltable  alloyiag  eleae 
lelectlTO  oxidatioa  ia  a  aolybdenua  bas 
■•s  aarrowed  to  kafalaa.  A  close  secoa 
•■s  yttriua.  but  ea  tke  basis  of  select 
dstioa  experiaeats  it  was  raled  out  la 
ksfniua  wkick  was  superior  ia  tkree  pri 
respects.  Tke  principal  laTestigatieas 
carried  out  by  preoxidiziag  tke  active 
•f  tke  alloy  ia  a  kydrogea  or  kellaa  at 
(•Btaiaiag  a  partial  pressare  of  oxygea 
>ss  below  tke  decoapositioa  pressare  of 
denna  dioxide.  Tkis  treataeat  rasalted 
ternal  oxidatioa  of  tke  active  coapeaea 
practical  results  kave  eaerged  froa  tke 
tsraal  oxidatioa  experiaeats.  First,  a 
teraally  exldixed  speciaea  caa  be  expos 
•t  725  C  resBltiag  ia  volatil ixat lea  ef 


drit 


ioa). 
tiriaa, 
eats. 


•p. 

at  ifor 
e  klloy 
d  ckoice 
iv|B  0X1- 
fajvior  of 
aclipal 

W0re 
colipoaeat 
aokipkere 
wblck 
aialyb- 
ita  ia- 
t.l  Two 
se  ia- 

Ha- 
ed|  to  air 
tbfe  Me03 


la  tke  sabscale  to  leave  a  ceatiag  of  kafalaa 
dioxide  oa  tke  sarface  ef  tke  apeciaea.   Sec- 
oadly,  tke  iataraal  oxidatioa  data  caa  be  ased 
to  calCBlate  tke  diffasiea  eoeffieieats  of  tke 
active  coapoaeat  ia  tke  alley  aad  of  oxygea  la 
tke  sabscale.   Kaowledge  of  tkese  peraaeters  caa 
tkea  be  used  to  predict  tke  optiaua  coaditions 
of  teaperatare,  partial  pressare  of  oxygen,  aad 
alloy  coapositioa  for  exteraal  scale  foraatioa, 
a  very  desirable  situatioa  for  ackleviag  exl- 
datioa  resistaace.  (Aatker) 


AD-411  549     Div.   17,  25 
(TISTM/BRN)  OTS  price  $1.00 

Battelle  Meaorial  last!,  Coluabas,  Okio. 
STUDY  OF  LOCAL  ORDER  AND  SOLID-SOLUTION  STRENGTH- 
ENING IN  COLUHBIUM  ALLOYS. 
Report  for  1  Mey  62-30  Apr  63, 
by  P.  S.  Radaaa.  May  63,  26p. 

Ceatract  AF33  657  8844.  PreJ.  7351.  Task  735101 
ASD  TDR63  567  Uaclasslfied  report 


properties.  Theory. 


Tkis  report  coataias  tkree  iadepeadeat  sectioas. 
Tke  resalts  ef  experiaeatal  X-ray  diffase  scatter- 
iag  for  Nb-Ti  alloys  are  preseated,  skowiag  tkat 
tkis  systea  appareatly  exkibits  relatively  little 
order.   Tke  tkeory  of  diffuse  scatteriag  is  re- 
derived,  yieldiag  aa  order-f luctuat ioa-depeadeat 
saall-aagle  scatteriag.   Tke  qaestioa  of  tke 
raage  of  order  flactuatioa  is  treated.   (Aatker) 


18.    MILITARY  SCIENCES  AND 
OPERATIONS 


AD-410  192     Div.   18,  30 
(TISTP/HSS)  OTS  price  |1.60 

Systea  Developaeat  Corp.,  Saata  Monica,  Calif. 

SECTOR  AND  REGION  POSITIONAL  DATA. 

by  F.  R.  Hollaad.   19  Apr  63.  4p.  Rapt.  ao. 

TM  ADC820  003  COB 

Ceatract  AF19  628  1648 

Uaclassifiad  report 

Descriptors:   (•Satellite  aetworks,  Prograaaing 
(Coapaters)).  Air  Defease  Coaaaad,  Air  coatrol 
ceaters,  Aatiaircraft  defease  systeas.  Data 
processiag  systeas. 


AD-410  268 
(TISTP/HSS) 


Div.   18 
OTS  price  15.60 


lataraationnl  Electric  Corp.,  Paraaas,  N.  J. 

STRATEGIC  AIR  COMMAND  CONTROL  SYSTEM  (465L), 

Moatkly  test  progress  rept.  no.  21,  21  Fab- 

20  Mar  63, 

20  Apr  63,  49p.  Rept.  ao.  20130 

Ceatract  AF19  626  8 

ESD  TDR63  335 
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Uaclassifiad  report 


Division  18  -  MILITARY  SCIENCES  AND  OPERATDNS 


0«tcrlpt*ra:   ('Strategic  air  eoaaaad,  Coatrol 
ayataaa).  (*CoatTol  ajrataa*.  Stratsglc  air  eoai" 
■aad)  .  Data  traaaaiaaioi  ayataaa,  Diaplay 
ayataaa,  Taata.  Data  proecaaiag  ayataaa.  Chack- 
o«t  proeadarai. 

lafaraatlaa  oa  taatlag  tha  i65L  Syataa  la  praaaat- 
ad.   lafaraatian  ii  reportad  for  ailaatoaas  in 
tka  i6;L  Systaa  Tait  Plaa;  tbata  ailaitoaai  ara 
groapad  by  eaatrala  aad  other  tltlat,  aad  than 
farther  orgaaisad  according  to  labaystaaa  aad 
coaparabla  collactiva  daiigaatloai .   The  tatting 
activitias  which  ara  not  attribatabla  to  aay  of 
tha  ailaftenai  preicrlbad  ia  tha  Syataa  Test  Plan 
are  described  ia  paragraphs  associated  with  relat- 
ed testiag  activities.   Observed  probleas  are 
highlighted  for  iaforaatiea  and  possible  aid.   The 
Systea  Test  Facility  (STF)  is  ased  effectively  for 
deaoastratioas,  siaalated  teats  and  real  tests  on 
eqaipaeat  installed  ia  the  STF.   Data  froa  these 
tests  are  ased  ia  plaas  for  the  A69L  Systea. 
Activities  greapad  nader  the  Data  Transaissioi 
Sabsystaa  iaclada  the  following:   On-site  check- 
oat  of  the  EOTCC  at  Offatt  is  progressing  accord- 
iag  to  schednle  and  is  begiaalag  at  Mestover. 
Two  EOLCC' s  at  Offatt  were  accepted  and  nine  ICC's 
in  the  field  were  tested.   Portions  of  the  Data 
Traasaissioa  Sabsystaa  Integration  Test  Specifica- 
tion, lEC  TS  51000,  are  being  subaitted  to  the 
SPO  as  they  are  eeapleted.   RFI  probleas  in  the 
DDC  are  beiag  investignted.   Following  coapletion 
of  Installatioa  acceptaace  testiag  of  the  SACCS 
II  DPC  at  Offatt.  all  three  DPC s  are  carreatly 
beiag  atiliied  for  debagging  end  cheekont  of 
SACCS  prograas.   Test  Specif ieatioas  fer  AGE  and 
coapater  prograas  for  tests  aad  operetieas  are 
beiag  prepared.   (Aathor) 

AO-410  585     Oiv.   18.  32 
(TISTB/HS)  OTS  price  11.60 

lANp  Corp.,  Saata  ■eaica,  Calif. 

■OLE  OF  THE  SOVIET  MILITARY  IN  DECISION-MAKING 

AND  SOVIET  POLITICS, 

by  Thoaas  M.  Melfe.   Jaly  63,  19p.   Kept.  ao. 

P2767 

Oaelassified  report 

Descriptersi   (*Hilitary  strategy),  (•Pelltical 
scieaee),  (*Foreiga  policy). 
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tion  of  the  role  of  the  aili- 

iey  foraalatioa,  ia  light  of 

elopaeats  iacladiag  pablica- 

vskii  book  Military  Strategy 

ea  Sevlet  dialogne  relative  to 

atioBS.   Ia  discBSsiag  the  role 

y  aay  play  ia  the  policy  areaa. 

0  distiagaish  aaoag  three  aaia 

which  ailitary  influence  on 

s  into  play,  at  lease  potea- 

t   (1)  the  area  of  state 

ea  ef  strategy  foraalatioa; 

f  iateraal  pelitiet.  (Anther) 

AD-410  760 
(TISTB/CCH) 


Div.   18.  30 
OTS  price  |1.60 


Systea  Developaeat  Corp.,  Saata  Moaica,  Calif. 
COMMAND  AND  CONTROL  IN  LIMITED  VARi   EXECOTION 
AND  MONITORING, 
by  Marl-ia  6.  Kroger  aad  Lee  S.  Christie. 

9  Apr  63,  lip.  SP1183 

Oaelassified  report 

Descriptors!   ('Coaaaad  aad  coatrol  systeas, 
Lialted  war),  (*Liaited  war,  Coaaaad  aad  coa- 
trol systeas),  Operatioas  research,  Moaitors, 
Goaaaaicatioa  systeas,  Coatrol,  Data  procosslag 
systea.  Data  storage  systeas,  Reliability, 
Aatoaatioa,  ■arfare,  Deelalei  aakiag. 
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AD-^10  769     Div.   18.  32 
(TISTB/CCH)  OTS  price  $5.60 

Read  Corp.,  Saata  Meaiea,  Calif. 

A  POSTSCRIPT  ON  THE  SIGNIFICANCE  OF  THE  BOOK 

SOVIET  MILITARY  STRATEGY, 

by  Thoaas  M.  Melfe.  July  63.  51p.  Meao.  no. 

RM3730PR 

Coatract  AF49  638  700 

Oaclaaaified  report 

Deacriptorsi   (*Military  strategy.  Textbooks), 
Araed  forces  operations,  Natioaal  defease. 
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AO-410  796     Div.   18.  5 
(TISTP/AW)  OTS  price  $15.50 

C-E-I-R.  Inc..  Fort  Huachuca,  Arix. 

THE  SIGNAL  CORPS  GROUND  COMBAT  SIMULATOR.  ANNEX 

I  -  VOLUME  II.   THE  DATA  SET  AND  FLOM  DIAGRAMS. 

Final  rapt.,  pt.  2. 

May  63.  2^0p. 

Coatract  DA36  039se8000^ 

Daclastified  report 

Descriptors:  *(*Marfare.  Matheaat^cal  aodels). 
(*CoaauBieatioB  systeas,  Matheaatical  aodels). 
(*Aray  operatioas,  Siaalatioa),  Gaae  theory, 
Tactical  warfare.  Theory.  Siaalatioa,  Artil- 
lery, Daaage.  Prograaalag  (Coapaters),  Data 
procosslag  systeas. 


AD-410  797     Div.   18.  5 
(TISTE/JMS)  OTS  price  $16.50 

C-K-I-R.  lac.  Fart  Haachaca.  Arix. 

THE  SIGNAL  CORPS  GROUND  COMBAT  SIMULATOR. 

ANNEX  I  -  VOLDMK  II.  THE  DATA  SET  AND  FLOM 

DIAGRAMS. 

Fiaal  rapt.,  pt.  1. 

Hay  63.  2i1p. 

Coatract  DA36  039ie8000i 

Daelassified  report 

Deacriptors:   (•Ceaaaaieatioas  systeas. 
Military  tactics).  (•Prograaalag  (Coapaters) 
Mili.tary  tactics).  (•Military  tactics,  Gaaes 
theory).  Siaulatlea,  Military  strategy. 
Tables.  Prograaalag  laagaages.  Araed  ferees 
aaaeavers. 


AD-410  798 
(TISTP/AM) 


MILITARY  SCIENCES  AND  OPERATIONS  -  Division  18 


Div.   18,  5 
OTS  price  $15.00 


AMD 


CEIR.  lac.  Fort  Huachuca,  Aris. 

THE  SIGNAL  CORPS  GROUND  COMBAT  SIMULATOR 

HEX  I  -  VOLUME  I.  THEORY.  ORGANIZATION. 

TURE  OF  THE  HOOK#. 

Fiaal  rapt.,  pt.  2, 

"•y  63,  230p, 

Coatract  OA36  039sc800i 

Uaclaaaified  repeal 


Descriptersi   (•Harfare,  Matheaetical  a 

•Coaauaicatioa  systeas,  Matheaatica3  a 
(•Aray  operatioas,  Siaalatioa),  Gaae  th 
Tactical  warfare.  Theory,  Siaalatioa. 
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(TISTP/AM) 


Div.   18.  5 
OTS  price  $15.50 


C-E-I-R  lac.  Fort  Haachaca.  Arix. 

THE  SIGNAL  CORPS  GROUND  COMBAT  SIMULATOR 

I  -  VOLUME  I  OF  IV.   THEORY.  ORGANIZATION 

STRUCTURE  OF  THE  MODEL. 

Fiaal  rept.,  pt.  1. 

■ay  63.  220p. 

Coatract  0A36  039se80004 

Uaclassified  repon 


Descriptors:  (•Merfare.  Matheaatieal  a 
(•Coaaaaicatiea  systeas,  Metheaatical  a 

(•Aray  operatioas.  Siaulatioa).  Gaae  th 
Tactical  warfare.  Theory.  Siaulatioa.  C 
sarveilleace,  Aray  operetieas. 
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AO-410  800     Div.   18.  12 
(TISTE/CAM)   OTS  price  $1.60 

C-E-I-R.  Ibc.  Fort  Huachuca,  Arix. 

THE  SIGNAL  CORPS  GROUND  COMBAT  SIMULATOR 

Fiaal  rept. 

■•y  63.  I6p. 

Coatract  DA36  039sc8000i 

Uaclassified  report 

Descriptors:   (•Prearaaaiag  coapaters.  Cik- 
■aaicatioas  systeas).  (•Siaalatioa.  Marfife). 
Matheaatical  aodels.  Gaae  theory.  Coaput« 
logic,  Aray  operatioas. 

yka  Greaad  Coabat  Siaulator  is  a  fully  coariAter- 
»«ed.  dyaaaic,  two  sided,  free-ruaaiag  aodi I  of 
iround  coabat  betweea  two  forces  up  to  diviiioa 
»■  «iae.   It  is  a  research  tool  which:   (ij  Per- 
■its  the  detailed  ebservatiea  of  ceaaaaieaS  oa 
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AD-410  802     Div.   18,  5 
(TISTE/JMS)   OTS  price  $13.00 

C-E-I-R,  Ibc,  Forth  Huachuca,  Arix. 

1:1   SiJI^SsSrNGs"""""  """*'  SIMULATOR.  PROGRAM 

Fiaal  rept.,  pt.  2. 

"•y  63,  185p. 

Coatract  DA39  039sc80004 

Uaclassified  report 

Descriptersi   (•CoaauaicatioBS  systeas.  Mili- 
tary tactics).  CMilitary  tactics,  Prograaalag 
Coapaters)).  CPrograaaiag  coapaters.  Military 
tactics),  Gaae  theory,  Siaalatioa. 


AD-^10  928     Div.   18.  30.  32 
(TISTB/AAR)  OTS  price  $1.10 

Foreign  Tech  Div..  Air  Force  Systeas  Coaaaad, 

Hright-Pattertoa  Air  Force  Bese,  Ohio. 

A  NEW  SCIENTIFIC  CENTER  IN  THE  USSR. 

by  M.  A.  Lavreat'yev.  28  May  63,  8p. 

FTD  TT63  2-tO  Uaclassified  report 

Traas.  froa  Pravda.  p.  4,  29  Nov  57. 

Descriptors:   (•Ecoaoaics.  Reviews),  Scleatific 
research.  Agricultare.  Laboratories. 


AD-^11  386     Div.   18 
(TISTP/RD)  OTS  price  $10.50 

George  Washiagtoa  U. .  Nashingtoa.  D.  C. 
SURVEY  OF  COMMAND  LOGISTICS  PROBLEMS 
30  Jaly  63.  1v.  Serial  TI6I 
Coatract  NoBr76l ,  ProJ.  3^5  107;  0^7  001 
Task  03;  05 

Uaclassified  report 

Descriptors:   (•Coaaaad  aad  coatrol  systeas. 
Logistics),  (•Logistics,  Coaaaad  aad  coatrol 
systeas).  Maintenance,  Data  processing  systeas. 
Traasportatioa.  Naval  operatioas.  Military 
tactics.  Military  strategy.  Naval  equipaeat, 
Coapaters.  Ships,  Fuel  coasaaptioa.  Fleets 
AaaaaitioB. 

The  parpose  of  this  report  is  to  provide  a  sarvey 
of  research  probleas  ia  coaaaad  logistics  which 
are  based  oa  a  Jadgaeat  that  eaphasixes  those 
probleas  believed  very  sigaif icaatly  iaportant 
to  naval  strategic  aad/or  tactical  coasider- 
atioas  aad  keace.  particalarly  pertlaeat  to  the 
Coaaaad  aad  Coatrol  Systea  coatext.   This  sarvey 
does  Bot  deal  solely  with  probleas  iavolviag 
large  aggregatioas  of  iteas  aad  ailitary  aalts. 


DiTiBion  19  -  NAVIGA'nON 

DlTlBton  20  -  NUCLEAR  PHYSICS  AND  NUCLEAR  CHEMISTRY 
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19.   NAVIGATION 


AD-i10   169  DlT.      19,    18.    1 

(TISTA/TCN)      OTS   priea  |6.60 

■ITII  Carp..   Mdfard.   lata. 

ESTIIATCD  All   TlAmC   LOADS  OTEI   All   DIVISIONS 

IN  rm   TIAIS   1960  TO   197S. 

by  ■.    D.    Cealopoalaa.    f.    I.    Siaoai,    P.    Styles 

aad  D.    I.    Israal.      1    Oct   59.    6ip.    lapt.    ao.    SI10 

Coatraet  AF33  600  39852 

ESO  TDI63  391  Oaclatsiflad   raport 

Baaarlptarsi      (•Air   traffic,    laaagaaaat   aa«i- 
aaariag),    (•Air    traispartatioa,    ■athaaatical 
pradictioa).    (•Air   traffic   caatrol    ayitaas, 
Dasifa).    Air    farea   rasaarcb,    Oparatloas   ra- 
aaarab,    Tablas,   Air   Dafaasa  Coaaaad.    Scbadalia^ 

Istiaatas  af   paak   air   traffic   loads  ovar   air 
dlTisloB   araas   wara  gaaaratod   ta   aid    ia   tba  da» 
siga   of   aa    iatagratod   air    traffic  eoatrol/air 
dafaasa   systaa.      Basic   data    soarcas   ara   Fadaral 
Aviatioa  Agaaey   IFI   paak   day   aaasureaoats   aad    tba 
Cartis   lapart.      This    iaforaatioa    was   apdatad   witb 
racaat    traffic   aoasaraaaats   aad   coaTarted    to 
abtaia   aatlaatas   of   tba  aaabar   of   lastaataaooas 
airboraa  aircraft  dariag  a   paak   boar   of  a   paak 
Vri  day  for   tba  yaars   I960,    1965,    1970,    aad   1975 
•itb  allltary,    goaaral   aviatioa,    aad   air   carriar 
catagarias,    divided   lata   altitada   strata   balaa 
15.000  faat.    15.000  ta  2X,000  faat.    aad  abova 
2i,000  faat.      Tba   baarly   variatioa   la   traffic 
loada   is   prasaatad   aad   asad   ta   dataraiaa  tba 
aaabar   of   alrbaraa  aircraft   la    aacb   air   dlTlsioa 
dariag   periods   of   aadiaa  aad    law  traffic   activity 
aa   a   paak   VPI   day   la   1965.      (Aatbar) 


A0-i10  930 
(TISTP/PM) 


Div.      19 
OTS  priea  $1.60 


Perelga  Tech.   Dlv.,   Air  Perce  Systeas   Ceaaaad, 
Mrlgbt-fattersaa  Air  Force   Base,    Okie. 
■OTION   or  AN  ASYMHBTIIUL   GTIOSCOPE   PENDOLDM, 
by  P.   ■.  Alabasbev,    I.    Ta.   Sbpigel'bard.    aad 
A.   N.    Berisava.    10  Jaae   63,    Up. 
PTD  TT63  il67 

Daelaialfled   repert 

Traaa.    fraa  iBvastiya   Oebebalkh  Zavedeaiy,    Bask- 
laMtpeyoalye,    ae.   6,    pp.    6il-70,    1962. 

Deseripterst      (*GyToseepeB,    Gyre  stabill sera) , 
(•Syre  eaapasaas,   Stablllsatiaa),   Gravity, 
Aaalyali,   Betlea,  trrara,   Osclllatlea,   Spli, 
Klaatle   tbeery,    Beaeata,   Diffareatlal   aqaa- 
tl»M,   Asyaaetric   bedlea. 


Differeatial    eqaatleas    are  derived  for   tbe  aetlea 
af   a   gyre  peadalaa  baviag   saall    asyaaetry  rela- 
tive  to   tbe  polar   axis   altb   saall   defloctloaa 
frea  tbe  vertical.      Tbeso   eqaatiaas   aero   ia- 
tagratod far   tbe  case  aboro   ealy  aae  aeaeat   af 
gravity  acts   aa   tbe  gyro  eeapass.   ablcb   eaabled 
aa    ta  dlstiactly  reveal   the   laflaeaca  af   tba 
static  aad  dyaaaic  asyaaetry  of    tbe  peadalaa. 
(Aatbar) 


20.   NUCLEAR  PHYSICS  AND 
NUCLEAR  CHEMISTRY 


AB-A10  021      Div.   20 
(TISTP/JP)  OTS  price  |1.10 

LittoB  Systeas,  laa.,  Voedlaad  Bills,  Calif. 

(No  title). 

Progress  rept.  for  Jaae  63. 

Jaae  63,  9p. 

Coatraet  AP33  657  10584 

Uaelasslfled  report 

Descriptors:   (•Traosisters,  ladiatioa  effects), 
(•Traasistar  aapllflert,  ladiatlea  effects), 
Traasiaata,  Naclear  reactars. 


AD-ilO  158     Div.   20,  6 
(TISTP/BB)   OTS  price  $1.10 

Naval  ladiological  Oofoasa  Lab..  Saa  Fraacisee. 

Calif. 

CONVEISION  OF  THE  AN/PDI-T1B  lADIAC  TO  A  lEBOTE 

AIEA  BONITOI, 

by  P.  A.  Covey.  24  Apr  63.  11p. 

NIDL  Tl6i9 

Oaclassified  report 

Oescriptorsi   (*ladlatioa  aeasareaeat  systeas, 
laages  (Distaace)),  loaixatloa  chaabers,  Gaa- 
aa  rays,  Calibratiea,  Noaiters. 

A  reliable  reaete-area  aoaitor  was  devised  froa 
two  AN/PDR-T1B  gaaaa  sarvey  aeters  by  coapliag 
tbe  electroaics  of  oae  halt,  located  at  tbe  read- 
oat  positiOB,  with  the  ioB  chaaber  froa  a  seeoad 
iastraaeat  located  at  the  reaote  aoaitoriag  po- 
sitioa.   Cable  leagths  ap  to  50  ft  were  used  with 
ao  appreciable  slgaal  degradation.   Tbe  iastra- 
aeat  is  asefal  la  fields  ap  to  500  r/hr.  aad  it 
has  prodaced  aeasareaeats  sgreeiag  with  a  staadard 
NIDL  Nodel  103  gaaaa  iateasity  vs  tlae  recorder 
(GITI)  to  aitbia  *  20](.  (Aathor) 


AD-ilO  319     Div.   20 
(TISTP/FEB)  OTS  price  $7.60 

Naval  ladiological  Defease  Lab.,  San  Francisco, 

Calif. 

SOBE   RELATIONSHIPS  ABONG    PARTICLE    SIZE.    BASS 

LEVEL  AND   lADIATION   INTENSITY   OF   FALLOUT   FIOB   A 

LAND    SORFACE   NUCLEAR    DETONATION. 

by  0.    E.    Clark.    Jr.    aad   «.    C.    Cobbia.      21    Bar    63, 

76p. 

NRDL  TR639  Unclassified  report 

Descriptors:   (*Naclear  explosions.  Radio- 
active fallont)  .  (•Radioactive  falloat. 
Siaalatioa),  Bathaaatical  aodels.  Particle 
siB«,  Bass-aaergy  relatioa,  Sarfaca  barst, 
Tablas,  Ataosphere  aotion,  ladiatioa  aeasare- 
aeat systeas. 
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A0-410  370     Div.   20 
(TISTP/RLG)  OTS  price  $4.60 

r!l!l  ^''tfl''**"***  School.  Bonterey,  Call 
JJSIlSJ!"*  *''*^"''*"  "»«LAT10N  IN  THE  DE^^itr  OF 
by  Barton  J.  Conway.  1961,  76p.  NP12660 

Oaclassified  roper 

Ratter's  thesis. 

Descriptors:  (•Radioactive 
(•Radioactive  decay,  Gaaaa 
faactloas.  Errors),  Statist 
periaeatal  data.  Prograaala 
Digital  coaputers.  Electron 
Tablas.  Decay  scheaes.  Leas 
Tests. 


isotopes.  C 
'•y).  (•Sia 
ical  aaalysi 
g  (Coaputers 
ic  equipaeat 


aaclaar 
(tad 


ia- 
■  nd 


of 


For   desert    terraia    this    thiakaess   af  aaterial    is 
•  qalvala.t    ta   abeat   25  e   10   ft   ef   air.      Arjft 
•bov.   the  greaad   this    cerrespeads    to   ;   r.dactiJa 
ia   dose   rate   by   a    faator   ef   0.6   to  0   7     eoZaar!^ 
to^wh.t^woald   be   received   over   .'\loli  HHV:* 


ADn410  523  Div.      20 

(TISTP/FIB)    OTS   price  $13.00 

Bartla-Barletta   Corp.,    Baltiaaro     Bd 
JJJJH^"""    "ONTIL   cfHLO  PROGRAB   FOR   NKOTRONS- 

Coatraet  AF33  616  6818 

Oaalaaalfled   report 


Sapersedes  BND-BC-2193. 
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Theory. 
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laela 

Neatr 
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Data 
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«laa   calcalatleas)       (•Shleldiag,    Naclear 
ll*''J^»9T*mmimq    (Ceapntors).    Particle 
ra     Abserptioa.    Flasea,    Elastic   scatteriag, 
•tic   scatteriag.    Neatraas.    Ne.troa   captare 
aa  scatteriag.    SaapUag,    Beate  Carle  aethod, 
tic    tape,    Geoaetry.    Statistical    preceasea 
processlag   systeas,    Ceatrel   seqaeaees. 
blllty,    Tablea.  * 
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AO-410  413     Div.   20 
(TISTB/BA)  OTS  price  $2.60 

"aval  Radiological  Defease  Lab..  Saa  Fraac 

"2H^?  ■O'^^NNESS  EFFECTS  FOR  FALLOUT-CONTA 
TERRAIN:  COBPARISON  OF  MEASUREBENTS  AND  C 
■IONS, 

"DL  TR645  Oaclassified  report 


[ 


Descriptors: 
■•at).  Terraia 
■iaatioa.  Dose 


iibre- 


(•Radloactive  falloat.  Boei 
,  Deserts,  Radiological  coiia- 
rata.  Statistical  aaalysii 
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aae.   Noae  of  the  ex- 
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roaghaess  affect.   Hew- 
•t  the  greaad  roalghaass 


assaaiag  that  th 


layer  of  aaterial. 


a  fall- 
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GBCB-9   is    a   FORTRAN   ceded   tbree-dlaeasloaal 

■aik   solatlea  for  reactor  aad  ahleldlag   probleas 
1st   aate,   are  provided   e.   the   aeatre.  fl«  «   *??; 

iririlllr't:"/'/'*  "-'«»-"tl.>,    the  leak.«; 
!!.!!  ^•""•«"t«».   ted   tke  erlticallty   of   ri- 

acatteriag.  iaolastle  scatteriag,  aad  fiaslea 
far  the  varies  aaterlals.  The  prograa  "k« 
Ii!J.  "ccoaat,    aad   aay   be   aaed   to   obtaia   tbe 

above  aaswers   for  saeceasive   tlae  perleda   te   ia- 
Tostlgata    the   tiae-dope.deat   aatare  of   a   partl.a- 
lar   reactor   ceaf igaratiaa.      (Aatbar) 


*I)-410   524  Dlv.      20 

(TISTP/FEB)   OTS  price  $1.10 

Harvard   U. .    Caabrldge,    Bass. 

CONSTANT    IN   HD, 

by  J.    I.    Hasher.      4  Apr   63,    6a. 

AEC   NP    12695  UaciasJlfiad   report 

fheorir^fto      ^•'•«»*"   •?»■».    'Ttarbatioa 
theory).    (•Qaaataa  aechaalcs,    Eaergy), 

Hydrogen.    Protons.    Protoa   reactioai.    Deateroas 

tl/.      rl'   ?"?•!'*•••    **"*«=    orbitais.    El«!      ' 
teas.    Chealeal   beads. 


AD-410  540  Dlv.      20 

(TISTP/FIB)   OTS   price  $3.00 

IIT  Research   last.,    Chieaga      111 
JLECTROBAGNBTIC  SHIELDING   FEASIBILITT  STUDT 
Fiaal    rapt.,    Jaae   6l-Sep   62, 
by   Robert   F.    Toeper.    Bay  63,    U3p. 

lloTolUVd   *'^  «^«9.    Pr.J.    1355,    Ta.k    139502 
*»D  TDR63   194  Uaelasslfled  repart 

leport   ea    'night   Vehicle  Deslga*. 

Deseripterst      CSbl.ldlag,   Astreaaata).    CSpaca 
!!?!.■!;    ""••^P«"iel").    CtUatrwag-' 
«1      Soil!   I   ■?•    '•"*"»»»/  •t.dles).    Pers.a- 
Jfi;...'^  S     ""J-aj.   Space  probes,   tlectric 
fields,    Bagaetlc  fields,    Bagaetle  aeaoata. 


DIvUlon  20  -  NUCLEAR  PHYSICS  AND  NUCLEAR  CHEMISTRY 


rartitl*   traj*et»rl*i,   Bl*«tr«ttatl«   fltl4i. 
S«l*a«i4i.    CyHa4rl«aI    b«41«i.    Blpala  ■•■•Ma. 
Il««tr«aa,    frataaa,    C*«alt  ra/a,   Vaa  Allaa 
radlatlaa   Mlt,   Salar  /l«r*a,   ••••  rata, 
latafrala. 


Tka   am  alulae   •/ 
partlalaa    la  a^ 
fial4la    la   4iaeai 
•tk*r   ekaractarl 
ayaaa  ara   lawMr 
•f   aa   alaetraata 
afearfad   caadactl 
•flalaat    ^■^4^^w   al 
tflBeasaa4.      Ski* 
■•faetle   41p«la 
flT*a  far   ealeal 
iacKaat   aa  a   aa 
vltk  aaapla   traj 
yatvatlal    af  a   c 
ff«t    tka   aklal4a4 
O.iO.      Tka  aaaa 
•■paraaaAaatlag 
•f    tka  faaaatry 
aaapla  ••aifa  ka 
tka   12tk   pavar  9 
^   aatara,    weigka 
■•tara   e«k«  fraa 
Miffaatle   aklcld 
eaaparabla  paaal 
(Aatkar) 


paraaaaal   Bfalaat   ckarflM 
ca  aalag   alactrie   ar  aagaatla 
tad.      Tka   aaarfy  41atrlb«tlaa  aa4 
atlca    af    ekargad   partielaa    la 
iaad.   Tka   saaratlaa  aad   atablllty 
tic   aklald   Ttaa  caacaatrle 
af  apkarca)    far   protaetlaa 
actr*aa   aad  900-laT   prataaa   la 
Idad   raflaaa   far   ekargaa    la   a 
flald   ara  daaerlkad.     k   aatkad   la 
atlag    trajaetarlaa    af   partielaa 
laatle   dlpala   la  a   parallal    k«aa, 
•ct*riaa   lllaatratad.     Tka  vaatav 
ylladrleal   aalaaald   la   aaad   ta 

raflaa   far  L/l   -   1.00.    I/Cat   • 
af   eaadaetara   aad   atraetara  af 
aal^a^ida   ara  ealealatad   la   taraa 
aad  dlpala  aaaaat.      A   aaa-«ptlaaa 
a  a  aafaatle   a«««at    5.i6  x   10  ta 
aaat   aa  aak«.    radiaa    aad    laaftk 

i17.aOO  Ik.    aad   prataata  «-^90 

l-Bav   prat*aa.      A   alafla-tara 
a««ld    ka  aada   1/10  tka  aaai   sC   a 
V*  aklald   far    l-Bav   prvtaaa. 


AD-410   552  OiT.      20.    29 

(TISTr^H)      OTS   prlaa  |1.60 

■laklffa>  C-.    Call,    tt  Lltaratara.    Selaaca   aad   tka 

Arta,   Aaa  Arkar. 

riON-PIOTON    CLASTIC  SCATTIIINC  AT    2.00  MV/C. 

ky  D.    K.    Daaaatk,    L.   N.    Jaaaa .    aad   1.    L.    Pari. 

Jaly   63,    Up.    Teek.    rapt.    aa.    12 

Caatraet   NaBr122i  23.   OIA   PraJ.    02106 

Uaelaaalflad   rapart 

Baserlptarit      (*Blaatle   taattarla«,    Plaaa). 
(*Prataa   icaatarlag.    laaaaaaea),   Dlffaraatlal 
•raaa   aactlaa.    laaaaaaea  acattarlag.    Prataa 
araaa   aaetlaaa.   Statlatlcal   aaalyala,   Srrara, 
Taklaa,    laargjr,    Dlffractlaa. 


AO-ilO   781  Oiv.      20 

(TISTP/irA)    OTS    prlca    $1.25 

Aaerlcaa   Oil   Ca. ,    Vkitiaf,    lad. 

TIIPLKT    KXCITATIUN    INDUCED   BY    KLKCTION 

ItRAOIATION. 

Piaal    rapt.    1    Dec    61-30   Na*   62, 

ky    J.    D.    HcCollaa   aad  T.    D.    Nevltt.    Apr   63,    3ip. 

Caatract    AF33    t>^6   82^7,    ProJ.    7367,    Ta»k    736701 

ASD   T0BC3    0I6  Uaelasiif led    rapart 

■eport    on    Researck    aa  Ckaractariiat las   aad 
Properties    •(   Materials. 

•aaarlptarat      (•Salatieas,    ladiaaatiaity), 
(*tp«ct  roscopjr ,    Maasaraaaat)  ,    Se'.raats, 
exaltation,    Additiras.   Aroaatic   coapoaads, 
Orgaalc    coapouads. 

Triplet   axcitatiaa   of   aroaatic   selatas    iadacad 
if   pulsed   electraa    Irradiatloa    arises   by    iatar- 
aystea    crossiag    froa    irradiation    produced    siag- 
lat    excited   states.      latarsystea   crossiag  af- 
(laiencies    for   aatkraceae,    0.1$.    aad   far 
aapktkaleae.    0.6,    are   eqalvaleat    to   ralaas    af 
0.13  aad   0.7    ia   pkotockeaieal    systaas.    Proeatsas 
aalqae   to   radlo-exeltatiea   for   triplet    far^atloa 
pradaca    little   or   aa   triplet   axcitatiaa.      Tka 


ratio,   Po,    of   spaalfle   rataa   af  selvaat-salata 
traasfar  af  axcitatiaa   eaargy   to  salTaat   da- 
fradatioa   af  eaargy   vara  eralaatad  froa  absalata 
yialda   af  axaltad   slaglat   aalataa.      Far   9<- 
■atkylaatbraeaat.   Pa  aaa   2200:    for   aatkraeaaa, 
1600{   far  aapktkalaaa,    I40.     Additlres  akiek 
give    radiatiaa   pratectioa   caa  be  eralaatad  by 
ai^ilar  aeasaraaaats.      (Aatkar) 


AD-^10   855  Oiv.      20,    4 

(TISTP/IH)    OTS   price   II.60 

Najal   ladlaloglcal   Defease  Lab.,    Saa   Fraacisea, 

Calif. 

THE  DISPOSITION  OF  NA,'  IN.  AND  AL  AT  TWO 

CALIFORNIA  BEACHES. 

by  F.  N.  Toaaorac  aad  J.  ■.  Fergasoa.  9  May  63. 

21p. 

NRDL  TR650  Uaclasslflad  report 

Descrlptorst   (*Beackes.  Neatroa  aetlratloa). 
(*Neatroa  activatloa,  Beackes),  Sodiaa, 
Magaaslaa,  Alaalaaa.  Radioactirity,  Naclaar 
explosioas.  Tkeraal  aaatroas,  Saad,  Soils, 
Sea  Hater. 


a  af  Na,  Ma.  aad  Al  ia  Callforaia 
aalaed  by  stadylag  two  typical 
ear  Saa  Diego  at  Caap  Peadletoa, 
aa  Beack  la  Saa  Fraaclsco.   A  pro- 
oaat  of  Na,  Ma.  aad  Al  coatalaed  ia 
1  is  preseated  froa  tke  water's 
1  kaa^rad  feet  lalaad.   Aa  atteapt 
How  tke  growtk  aad  leacklag  of  Na 

Beack  area  over  a  period  of  sereral 
tke  wlater  (relay  saasoa).   Darlag 

seasoa  tke  experlaeat  was  abraptly 
a  tke  passage  of  a  series  of  large 

tke  beack  area  wkere  tke  experi- 

place.   (Aatker) 


AO-410  890     DlT.   20 
(TISTP/FEH)  OTS  price  $3.50 

Bloaedical  Lab.,  Aerospece  Medical  Div.,  Nrlgkt- 

Pattersoa  Air  Force  Base,  Okie. 

NUCLEAR  RADIATION  GUIDE. 

Fiaal  rapt. 

Not  62.  233p. 

ProJ.    7165,    Task    71838 

MIL  TDR62  61  Oaclassifiad   report 
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HILT  DR62-61    sapei 
AD-118  082    aad    pt. 


lades   NADC  TR57-116,    pt. 
2,    AD-226   672. 


1, 


■erpat  oa  Realtk  Haxards  of  Materials  aad 
Radiatiaa. 

Descrlptorst   (*Radloblology,  Haadbooks), 
(•Naclaar  pkysics,  Radlatloa  kaaards).  ('Skiald- 
lag.  Expotara  salts),  ("Radlatloa  aoaltors, 
Radlatloa  aaasareaeat  systaas),  (*RadloactiTa 
waste.  Disposal).  Radlatloa  iajarias,  Exposara 
aeters,  loalxatloa.  Neatroas,  Mesoas.  Neatriaos, 
Gaaaa  rays,  Cosaie  rays,  lafrared  radlatloa. 
Half  life.  Dosage,  Dose  rate,  Doslaeters, 
Radioaetira  Isotopes. 

laforaatloa  aboat  aaclaar  radlatloa  is  preseated 
aad  diseassed  ia  taras  of  tke  araraga  layaaa  to- 
acqaalat  persoaaal  aot  specif ieially  tralaed  ia 
tke  area  will  be  probleas  laTolrad  la  radiological 
preteetloB  aad  as  aa  aid  to  aadarstaadiag  tkis 
relatiraly  aaw  seleace.   Tke  followiag  topics  ara 
treated:   basic  aaclaar  pkysics,  biological  ef- 
fects of  radlatloa,  skleldlag  aetkods,  aoaltoriag 
iastraaeata,  aadieal  aralaatiea  of  persoaaal, 


NUCLEAR  PHYSICS  AND  NUCLEAR  CHEHmTRY  -  Divtsion  20 


radiatiaa  exposara  coatrol.  skipaeat  of  leadio- 
aetlra  aaterials,  waste  disposal,  aad  raidlatloa 
pratectioa  gaidas.   People  iarolrad  la  tjllls  type 
of  work  will  fiad  it  asafal  as  a  kaady  r{dfareBca 
aad  as  a  refresker.   Tke  gaida  is  aot  a  jooaplata 
treatise  oa  tka  sabjact.  bat  aa  exteasir|d  bib- 
liograpky  of  additiaaal  soarees  is  iaelalded  for 
aara  adraacad  work  ia  tke  area.   (Aatkar) 


AD-410  932     Dir,   20,  25.  2 
(TISTP/FEM)  OTS  price  19.10 

Paraiga  Teek.  Dlv..  Air  Force  Systeas  Cebaaad, 

■rlgkt-Pattersoa  Air  Force  Base,  Okio. 

ENERGY,  ITS  SOURCES  ON  EARTH  AND  ITS  OIIRIN 

PART  IV, 

ky  P.  P.  Lasarer.  31  lay  63,  105p. 

FTD  TT61  479  Uaclasslflad  repajtk 


Traas.  fraa  Eaergiya,  Yeye  Istockaiki  Na 
Yaye  Prelskkoxkdealye,  Ixd-re  AN  SSSR, 

pp.  195-276,  1959. 


Descriptors!  (•Eaargy,  Soarcas),  (•Ma 
relatiea.  Solar  systeas),  (•Naclear  ea»irgy, 
Rasoaaace  absorptioa).  Pkysics.  Astropigrsics, 
Blopkysics,  Solar  flares.  Solar  radiat 
Faels,  Eaargy  coaversioa.  Electric  power  pro- 
dactiaa,  Naclear  reactars,  Protoas,  Na^leoas. 


Mm 


Zeale  1 
kra. 


.^- 


i|a-eaergy 


AD-410  985 
(TISTP/RLG) 


Diw.   20 
OTS  price  $8.60 


Nevis  Cyclotroa  Lab..  Colaabia  U.,  IrviaMtoa-Oa- 

Hadsoa.  N.  Y. 

lUONIC  MOLECULES  IN  Ll( 

by  Edward  J.  Bleser. 

R-d70  aad  CU-223 

Coatract  Noar266  72 


[QUID  HYDROGEN, 
raaa  63,  94p.  Rept. 


Descriptors:  (•Tker 
rays).  (•Maoas.  Cata 
Syackrocyclotroas,  T 
Liqaefied  gases,  Neo 
tratiea,  Hyperfiae  s 
data,  Tkeory,  Sbield 
ic),  Molecalar  elect 
fereatial  aqaatioas. 


Uaclasslflad  repeat 

aoaaclear  reactioaa,  Gaaaa 
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lae,  Dlstribatloa,|  Hydrogea, 
a,  Oeatariaa  ioa  cjaacea- 
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iag,  Beaas  (Elect ruaagaet- 
roaics.  Detectors, 
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AD-411    132  Dlv.       20 

(TISTP/MH)    OTS   price   $10.50 

IIT   Researck    last.,    Cklcago,    III. 

CLOSE-IN   EFFECTS   FROM    NUCLEAR    EXPLOSIONS 

Fiaal    rept. . 

by  D.  C.  Aadersoa.  R.  D.  Flsker.  E.  L.  MlelBaHell 

aad  A.  H.  Haideraaaa.   May  63.  138p. 

Contract  AF29  601  5008,  ProJ.  1080,  Task  108007 

AFSNC  TDR63  53       Uaclassified  report 


.r) 


Descriptevst   (•Naclea*  explosioas.  SiaHlatloa), 
(•Crateriag,  Sells).  Alvbarst.  Uadartreaad 
axploslaas,  Higk  axplaalva  aaaaaitiaa. 
Strassaa.  Pvepagatioa.  Skeek  wavas. 

Tke  eloaa-la  affeeta  fraa  sakaarfaca  aad  aarfaca 

aaclaar  axploileas  ara  treated  aaa lyt Ically. 
Naclaar  aad  ckaaical  explosive  efficieaaias  are 
coapatad  for  severel  real  aaterials.   By  ceaparl- 
BOB  af  tkese  efficieacias  a  aaclear-HE  aqaivaleaea 
is  astaklisked  froa  wkick  varieas  eleso-la  effects 
sack  as  crateriag  aay  be  scaled.   Tke  eqaivalaacas 
ara  foaad  ta  be  depeadeat  aa  sack  aaterial 
properties  as  water  coateat.  vaporixatiaB  level, 
aad  Hugoaiot  relatioas.   Ia  additieB,  a  oae- 
diaeasiaaal  aadel  for  describiag  stress  propaga- 
tioa  la  real  ■atarials  is  preseated.   A  Mterlal 
properties  as  water  coateat.  vaporixatiea  laval, 
aad  Hagoalot  relatioas.   Ia  additiaa,  a  aae- 
di^aasioaal  aodal  for  deaaribiaf  stress  prepaga- 
tloa  la  real  ■atarials  ia  praseatad.   A  aaterial 
descriptioa  wkick  is  ladapeadaat  af  aay  specific 
stress  field  is  developed.   It  is  skowa  tkat 
dissipatiaa  affeats  la  plaaa  aavas  wkick  kava 
beea  attribatad  to  straia  rate  effects  caa  be 
eqaally  well  accoaated  far  by  davlataric  effects. 
Appeadlx  A  ceataias  aa  aaalytical  aetbod  for  pre- 
dictiag  sarface  spalls  resBltiag  froa  deep  sab- 
sarfaca  explosioas.   Tke  resalts  af  tka  aetkod 
are  skowa  ta  be  depeadeat  aa  botk  taasilo  aad 
•kaar  straagtks.   (Aatkor) 


AD-411  273     Dlv.   20 
(TISTP/RLG)  OTS  price  $1.60 

Uppsala  U.  (Swedea). 

DOUBLY  EXCITED  STATES  AND  NATURAL  OIBITALS  IN  THE 

STUDY  OF  ATOMS  BY  PERTURBATION  THEORY , 

by  Jaa  Liaderberg.   1  Apr  63,  lip.  TN94 

Coatract  AP61  052  351 

ARL  63  149  Uaclassified  report 

Descriptors!   (•Atoas,  Pertarbatloa  tkeory), 
(•Atoaic  orbitals,  Atoalc  eaargy  levels), 
Atoaic  stractare.  Electroas,  Faactieas,  Errors. 
Excitatiea.  Tkeory,  Naaerical  aaalysis,  Qaaataa 
aeckaalcs. 

Calcalatleas  were  carried  eat  oa  K-skell  secead 
order  eaergy  skifts  ia  pertarbatloa  tkeory  by 
aeaas  of  a  aataral  orbital  expaasiea  aetkod.   Re- 
salts  skew  tkat  rapidly  ceavergeat  expaasioas 
are  obtaiaed,  wkere  eack  additiaaal  tera  acceaats 
for  et  least  75t   of  reaaiaiag  eaergy  error. 
(Aatkor) 


AO-411  3U  Dlv.   20, 

(TISTP/FEM)   OTS  price  #1 


15 
60 


Uppsala  U.  (Swedea). 

PROGRAM  FOR  SOME  MOLECULAR  INTEGRALS.   ANALYSIS 

AND  DESCRIPTION. 

by  Jaa  Liaderberg  aad  Fred  N.  Bystraad.   1  Apr  63, 

12p.  TN  No.  93 

Coatract  AF61  052  351 

ARL  63  148  Uaclassified  report 

Descriptors:   ('Atoaic  orbitals,  Naaerical 
aaalysis),  lategrals,  Melecalar  properties, 
lategral  traasforas,  Foarier  aaalysis.  Palyaea^ 
ials.  Special  fanctioas.  lategratloa.  Moaea- 
taa.  Ataas,  Molecales,  Tebles. 

lategratleas  ia  aoaeataa  space  are  foaad  to  be 
efficient  for  certaia  two-ceater  lategrals. 
(Aatkor) 


•5 


DiTisioo  22  -  ORDNANCE 

DiTision  21  -  NUCLEAR  PROPULSDN 

AO-ill    i79  Ut.      20,    8 

(TIITl/CAB)    0".    pr:^.   $^.60 

Vi«t«r««a   laatrwcat  Co.,   Clavalaad.    Ohla. 

STANOAIItllATIM    ftr  COVPONINTS   fOI  Cir-700 

CtT-715.  C»f-t27. 

1963.  It. 

CaatrMt  OCI  0S62  276 

Oaalaatiriad  raport 

Oaaariptarat   (•laaiiatlaa  ahaabara.  Staadard- 

laatlaa),  ("Trakaa  (Haatraaafaatlc) ,  Staadard- 
Isatiaa),  fpaaif iaatloai,  llaetroaici  aquip- 
■•Bt,  fataatlaaatara,  Saaieaadaetar  davicaa. 
Traaaiatara.  laalatara. 

■••alta  •t   davtlapaait  «ark  aiaad  at  radaeiag 
aaiataaaaaa  aad  apara  parta  raquireaeatt  for 
tha  C»»-700  aad  CDT-715.  aad  apaciric  racoa- 
aoadatlna  raiardlag  bath  aachaaical  aad  elrealt 
d«al|B8  far  tha  CBV-700,  Cl)¥-715  ood  CDV-727  ara 
prasaatad.   Daaifac  far  eoapoaoata  —  aach  aa 
tha  C»f-715  Bod  CDV-727  iaa  ehaabara.  tha 
CDr-700  proba  aaaaably,  aad  iBtarchaagaabla  oaa 
aad  t«*  itO't  aall  battarjr  haldara  for  tha  CD»- 
700,  C»T-715  BBd  CDV-727  —  ara  alaa  praaaatad. 
Spaalfie  raaaMaadatiaaa  art  alao  aada  aa 
latarahaaiaabla  aaaa  topa  aad  bettoaa  for  all 
thraa  iaatraaaata.   laeaat,  aad  praaaat  ra- 
daalfaa,  far  all  thraa  lattraaeatt  ara  avalaatad 
■1th  raapact  to  rodaciag  tha  aaabor  of  dlfforaat 
aaapoaaatt  aaeaaaary  for  aalataaaaca  aithoat 
•acrlflelag  parfaraaaea  eharaetarlatiea. 
(Aathor) 


21.   NUCLEAR  PROPULSION 


No  EatrlM 


22.  ORDNANCE 


\i        AO-AlO   213  DlT.      22 

(TISTP/JP)  OTS  prle*  $^.60 

Balllatie  laaaareb  Laba.,  Abardaaa  Proriag  Groaad, 

Bd. 

ON  THR  QOASI-LINEAI  SUBSTITUTION  METHOD  FOI 

■ISSILI  NOTION  CAUSED  BY  STIONGLY  NONLINEAI 

STATIC  HONENT, 

by  Charlaa  H.  Narphy.  Apr  63.  i9p. 

ProJ.  1N010501A005 

Bit  HIU66       Uaelaaaiflad  rapart 

Daacrlptorai   (•Extarior  balliatiea.  Natba- 
aatieal  aaalyaia).  (•Caldad  aiiiilaa,  Hoaaata). 
Naallaaar  lyatou.  Pitch  (Hotiea).  Dlffaraatial 
•qoatiaaa,  Taa,  Oaeillatioaa.  Daaplag.  Thoory, 
■otioa,  latafralB,  Partorbatloa  thaory. 
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AD-410   3i7  Di».      22 

(TISTP/RD)    OTS   price  |1 .  60 


Abardaaa   PrortBg 


Ballistic   laioarcb-  tabs. 

GroBBd,    Hd. 

A  DYNAMIC  PIOGEAMIING  APPROACH  POR  THE  OPTIMUM 

AL1.0CATI0N  or  MEAPONS  TO  TARGETS. 

by  Mllliaa  Sacco  aad  Ralph  Skear.   Apr  63.  18p 

RDT*E  ProJ I.  1M023201A098  Bad  1M010501A003 

BIL  HIU69  Daelastifiad  raport 

Oatcriptort:  (•Maapoac.  Dyaaaic  prograaaiag) , 
(•Dyaaaic  prograaaiag,  Maapoa  aystaas) .  Neap- 
aa  aystaas,   Targets. 
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AD-i10  390     Di».   22 
(TISTP/AM)  OTS  price  $1.10 

Raaiagtea  Aras  Co.  lac,  Bridgeport.  Coaa. 

DEVELOPMENT  OF  EXPLOSIVES  AND  INITIATORS  FOR 

SPECIAL  OPERATIONS. 

Moatkly  progress  rept.  ao.  2, 

by  Tkeodore  B.  Jokasoa.  May  63,  Ap. 

Coatract  DA19  020AMC01 1 5 

Daelaaslfiad  raport 


86 


laitlator  daralopaaBt  kas  baea  directed  toaard 
detaraiaiag  tka  raage  of  coaditloas  over  akick  a 
•atiafactory  laitlator  eaa  be  aade  fraa  litharaa 
aad  picric  acid.   The  optiaua  ratia  of  picric 
acid  to  litharge,  optiaaa  aixiag  procedure,  drylao 
tiae,  aad  aiaiaaa  qaaatity  aafficieat  to  datoaata 
picric  acid  have  baaa  establiahad.   Daralepaoat 
of  aatisfaetory  iaproTised  high  explosifos  haa 
eeatarad  aroaad  atteapts  ta  aitrate  readily 


••■y  to 
aadar  ah 

fiald,  t 
Raaetlaa 
base  aat 
aad  aaaa 
thaa  alt 
aitrata 
(•)  95« 
aitrata 
laal  vol 
aith  eel 


haadla  a 

ich  aitr 
bia  appr 
•f  eera 
1-f raaaa 
alaa  ait 
ratiaa. 
aaa  abta 
altric  a 
aad  batt 
aaa,  tha 
4   tap  aa 


elda.  Caa 
atioa  aigh 
oaeh  has  a 

ataraJi,  a 

•r  saadas 
rata  raaal 

A  highly 
iaad  fraa 
aid,  ar  a 
ary  acid  b 

foraar  ai 
tar  aaalia 


aidari 
t  hare 

at  ait 
agar, 

t  aith 
tad  ia 
axplaa 
Zarax 
alKtar 
ailed 
th  lea 
«.  (Aa 


tlvely 
ag  tha  fbaditieaa 

ta  be  4bBe  ia  tha 
h  Halted  saeeaaa. 
athylaa#  glyeol 

battari  aeid 

axldatlaa  rather 
iva  llqiitd  glyeol 
aBti-fr4f>e  aad 
•  of  aaMbaiaa 
to  2/3  it!  orif- 

aad  th4  latter 
thor) 


AD-A10  UB  Dir.   22,  30 

(TISTP/flM)  OTS  price  $1.60 


Harry  Oiaaaad  Laba..  ■aahiagtaa.  0.  C. 

PROGRAMMING  AN  ANALOG  COMPUTER  FOR  A  LAi^E  CLASS 

or  TRAJECTORIES, 

by  Albart  I.  Talkia.   20  Jaaa  63.  15p. 

PraJ.  DA5N03  01  003j  HDL  PraJ.  31100 

HDL  TR1U6  Uaelassified  repdK 

Descriptersi   (•Praoraaaiag  (Coapatari), 
Aaalag  caapaters),  (•Trajaetories,  CojpBtera). 
Stabiliaatioa,  Velaaity,  Rrrera.  VactJ^ 
aaalyaia.  Matrix  algebra.  Partial  diffareatial 
aqBBtioia.  1 


The  aafatira  fradiait  Betbad 
•table  aaalat  caapater  pregra 
tiae  raryiag  trajectory  probl 
(x,  t)  -  0,  f(x,B.t)  •  0,  a  - 
a-diaaaaiaaal  raatara,  phi  is 
Pasitiaa  rector  faaetiaa  (a  < 
(a  -  a)  diaaasioaal  raloelty 
This  class  of  prablaaa  iaclad 
itabilised  asclllator.  tao-di 
traclag,  caaic  sactiaa  geaera 
(loaal  trajectory  plattiag  ah 
iategral  af  tha  aqaatiaat  tff 
Aa  aagaeatad  ralacity  rector 
■hieh  provides  a  iadapeadaat 
Par  a  flxad  x.  thaaa  aqoatiea 
ia  tha  eaapatar  reset  aada. 
■  ia  eeaaeeted  to  tha  iategra 
The  resaltiag  systea  is  aaaly 
tasily  stabilised.   (Aathor) 
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«ae-diaeB- 
the  first 


aatiea  are  ^railabla 


defiaed 
0. 
Ired  far  a 


fBBCtiaa  it 

oqaatiaaa  fj* 

•  caa  ba  so 

la  tha  eoapater  aade 

tor  dorelopiiag  x. 

xed  aad  thoMa  ta  ba 

h 


A0-i10  161  Dir.   22,  9 

(TISTP/RLG)   OTS  price  U.60 

Ballistic  laaaareb  Laba..  Abardaaa  PraviLa  Graaad. 

Rd.  n 

DYNAMICS  or  LIQUID-riLLED  SHELL  AIDS  rORl  Dl- 

SIGNIRSi   ■}  MILNI'S  GRAPH,  b)  STIMAITSON' S 

TABLES, 

by  B.  G.  Earpar.   May  63,  i7p. 

PraJ.  1A010501B010 

BIL  Maaaraadaa  rapt.  la.  H77 

Uaelaaalfiad  rtpakk 

Daacrlptarai   (•Prajaetilaa,  Dyaaaiea)!  ('Bad- 
iat  af  ravalatioa.  Stability).  (•ProJoM lie 
•aats.  Liquids).  Tables,  Maaaata,  AaraMyaaaic 
•haractaristics.  Oaaifa.  Naaarical  aaakvaia. 


Spia,  ■atheaatical  aodals. 


T 


It  ia  still  tapaatlbl*  ta  predict  aith  cirtaiaty 
the  dyaaaic  behaviar  of  apiaaiag  liqaid-fillad 
ikoll  BBdar  all  firiag  eeaditieas.   Hoaever,  the 
dosigaer  ahaald  aaa  the  arailabla  aide.   The 
first  of  tbaae  la  tha  aell-kaaaa  lilae' ai  graiUi 
■hlcb  SBaaarisaa  a  eaaslderable  aaeaat  af  practi- 
cal exparieace.   Tba  aaccad  la  Steaartaart 
iBstabllity  critariaa.   Tha  aaa  af  tha  l#|tar 
requires  certala  tablea.   Thaaa  ara  prertda4. 
The  use  af  batb  a/  thaaa  aide  ta  tha  daalgaar  is 
cxplalaad.   Illastratira  axaaplas  ara  tatlBded. 
(Aathar) 


ORDNANCE  -  Division  22 

AD-i10  8*0  Dlr.      22 

(TISTP/AM)    OTS  price   |2.60 

Aaaaaitiaa   Bagiaaariag  Diraeterata.   Picatiaay 

Arsaaal,   Darar.    N.    J. 

INVESTIGATION   OF  THE   CAUSE   OF   AN   EXCESSIVE   DOD 

RATE   OF  CARTRIDGE,    4OMM,    HEi    Mi06.    LOT   MA-10-3, 

by   Milllaa  Carldaa.      Jaly   63.    20p. 

ABD  Tech.    rapt.    3086  Uaelassified   report 

Descriptorst      (•Cartridges.    MalfaaetioBa) . 
Hlgk-explosiTO    aaauaitioa.    Firiag   tests 
(Ordaaace),    Oatoaators,    Acceptability. 
Prejectilaa. 

A    576-rouBd   firiag   teat  aaa   caaducted   to 
dateraiae   tka   eauae   of   tka   kigk   dad   rata   af 
Cartridge.   iOaa.    HEi    Mi06   (Let  MA-IO-63)    aitk 
Fasa.   M551    (Lot  MHR-20-3).      Taaaty-four   dad 
prajactilas   vara   racoTarad  aad  disassaablad. 
laapactioB   of   tha   fasas   raraalad  eight   aaaraad, 
aaraa  partially   araad.   taa  aith   dafactira   firiag 
plat,    aad  aaraa  aith    iadeatatioas    la   their 
dataaatort.     Tha   erarall   dud   rata   of   tha   $76 
raaadt   aaa   A.iJji.      There    ia   aa   aigaificaat   dif- 
fcreaca   bataaea   tha   dad  rata   ot   the   test   saaple 
aad  tha   aecaptaaea   criteria.    (Aathar) 


AD.4IO  851  Dir.      22 

(TISTP/AM)    OTS  price  |7.60 

Staaferd  Reaeareh  laat..   Meale  Park,    Calif. 

RBSIARCH   STUDY  ON  THE   SURFACE   INITIATION   OF 

EXPLOSIVES. 

Piaal   rept., 

by  J.   Beth.      Jaae  63.    7ip. 

Ceatract  Ar29  601  513i.    PreJ.    5776,   Teak   577601 

APSIC  TDI63  i9  Daclaaaifiad   report 

Oeseriptertt      (•Ixpleslres   ialtiatara,   Aitdes). 
(•Bxplotivo   traias,    Sarfaces).   Lead  ceapoaadt. 
PITN,    IDX,    TNT.    Maxes.    Light.   Argea. 
lastraaeatatiea. 

To  fill   a   ceatiaaed  allitary  deaaad  for  eea- 
trelled   explesire  aave   shaplag,    this   stady  was 
aadertakea   te  establish   basic   eeaditieas   fer 
explosive  systeas  capable  ef   belag  laitiated 
BBiferaly  ever  their  eatlre  aarfaca.    aad  ta 
deaeastrate   the  faaetiealag   ef   the  proposed 
systea  fer  slaple  geeaetries.     This   iavestlgatlaa 
Is   a   ceatlBBatiea   ef   that   atarted  aadar  APSHC 
TI-61-59.     The  prepeaed   systea  eeaslsts   ef   PVA 
lead  ailde     laitiated   by  radiatlea  frea  aa  argea 
flash   beab.      Ia  additioa   to  lead   aside,    the  sag- 
gosted   explosive  traia  eeaslsts   ef  PBTN  aad 
Coap    B.      Uaifaralty  of   laitlatiea   la   thla    trala 
It    quite  good,    bat   eea   aadeabtedly   be   iapreved 
If    lead  aaide  la  aheat   fera  beeaaes   available. 
Beeaase  sheet  ailde  was  aaavallable.    the  applica- 
bility af   the  proposed  systea  has  aet   beea  de- 
aeastrated   fer  carved   eApleslve  sarfaces.    bat   it 
is    believed  that   sarface   laitlatiea  ef  carved 
sarfaces  caa   be  achieved.      (Aether) 


AD-ill    199  Dlv.      22 

(TISTP/RLG)   OTS  price  11.60 


J. 


Aaaaaltloa  Groaa.  Picatiaay  Arseaal.  Dover.  N. 
rOZE.  TIME,  ZH561E1, 
by  Milllaa  J.  Holley  aad  Joba  P.  Skaarek. 
■ar  63.  17p. 
ProJ.  50i  Oi  002 

PA  Notes  oa  developaeat  type  aateriel  ao.  28* 

Oaclassiflad  report 

Descriptorst   (VTIao  delay  faxes,  Illaalaatiaf 
projeetlles).  Ooslga,  Coaatraetlea.  Maadllag. 
Storage. 


rr 


OlvUdoo  23  -  PERSONNEL  AND  TRAINING 


Tk«  Xa56lK1  Tla«  fmf,    Or4aaa««  Part  Mo.  118797, 
■••  daalfliad  for  latarla  ■••  la  tha  T2U  Sarlai 
•  lM  Illaalaatiaf  Cartridga  aatil  a  aaekaaieal 
tiaa  faia  kaaaaaa  aval  labia.   (Aatkar) 


*0-i11  352     DlT.   22.  26 
(TISTM/CJI)   OTS  prlea  |2.60 

Naval  Prapallaat  Plaat.  ladlaa  Haad,  Id. 
SUN  ICNITION  SCNSITIVITT  OP  BASE  UAIN, 
by  6.  C.  lalllf.  C.  B.  Oala.   15  Fak  63.  2ip. 
NPP  Tl  rapt.  aa.  200 

Oialataiflad  raport 

Oascriptarit   (•Propallaat  fralat.  Igaltlaa). 
(•lialtloB,  Prapallaat  graiaa).  Caitlag.  Paw- 
dara,  Falla.  Caatalaara.  Salar  radlatiaa.  Saa- 
•itlvlty.  Iifrarad  radlatloa.  Dltravlalat 
radlatiaa. 

Ifaitlaa  af  eaitlai  pawdar  axpaiad  ta  tka  <■■  la 
rallaa  (alaalaia-foll-Uaad)  "Lavarpaki"  aeeara 
■kaa  tka  aaatiav  pawdar  la  kaatad  ta  its  aata- 
Ifaltlaa  taaparatara  tkraafk  tka  focaiiag  of  tka 
taa't  rayi  by  tka  fall-Uaad  aalli.   Tb«  aialaaa 
kalgkt  af  axpaaad  aall  af  a  yallaa  Lavarpak  aac- 
asiary  ta  faeaa  tka  aia'i  raya  aa  tka  powdar  aad 
prodaea  Igaltlaa  li  6  lackas.   Expoiara  ta  tka 
•aa  af  caatlag  paadar  la  blaa  (papar-llaad) 
"Lavarpaka"  daaa  aat  faeaa  tka  aaa  af  tka  pov- 
dar.   Slagla-baaa  aaatlag  pavdar  la  laaa  aaaaltlva 
ta  Igaltlaa  la  tkla  aaaaar  tkaa  daabla-baaa  or 
aadlflad  daabla-baaa  caatlag  paadar;  kovavar. 
alagla-baaa  pawdara  ara  atlll  aaaaltlva.   (Aatkar) 


AD-^tl  i(,0  01 V.   22 

(TISTP/AN)  OTS  prlea  |2.60 

Naval  Ordaaaea  Taat  Statlaa,  Cklaa  Lake,  Calif. 
6AS-EJECTB0  FLOAT  AND  IBCOVBIT  STSTEN, 
by  E.  N.  Oalaad.  Jr.  aad  J.  S.  Toaag,  Jr.  lay  63. 
22p.  '    ' 

HAVNBPS  8091;  NOTS  Tr31U    Oaelaaalflad  raport 

Oaaerlptarat   (•Tarpadaaa,  laeevory) ,  (•Tralaiag 
aaaaaltlaa,  Tarpadaaa).  (•lacovary.  Tarpadooa), 
Corroiloa,  Oeaaa  battaa,  Tarpado  eoapoaaata. 
Balleeaa.  Baaya,  lagaaalaa  allaya.  Tlalag 
davleaa. 


Ba 

davleaa 

Tka  retrieval  af  aagatlvaly  baeya 
padaaa  fraa  tka  aeaaa  fleer  efter 
etseatlal  ta  tka  aatlaabaarlae-aa 
•iapla,  aalf-eeatalaed  aeaeleetrl 
■yttea  earrlad  la  tka  torpedo  oxe 
doserlked.  It  lacladea  a  gaa-«Ja 
kaa  aarfaeed  froa  varylag  daptka 
briaglag  ap  a  eoaaaetlag  ayloa  11 
aarker  balleeaa.  Bleetrolytle  eo 
aegaealaa-alloy  dlak  provldea  tka 
laaaeklag  ta  paaitlve  ojactlaa. 
far  reeevery  iaelada  tka  latrleva 
a  terqao-llaltlag  aiaeb.   (Aatkar 


at  azarelaa  tor- 

aearaa  teata  la 

rfare  effort.  A 

cal  recovery 
relae  kead  la 
otad  float  tkat 
ta  2,600  feet, 
aa  aad  twe 
rroaioa  af  a 
tlalag  froa 
Tka  aceaiaorloa 
r  Bk  1  Ned  0  aad 
) 


A»-411   i96  Blv.      22,    18.    15 

(TISTP/FBM)    OTS  prlee   $1.60 

Balllatla   leaoarek   Laba.,    Aberdeea  Pravlag 

Croaad.  Nd. 

APPBOXIBATB  OFFSBT  PB0BA8ILITIBS  OF  NITTINC, 

by  Fraak  B.  Crabba.   Apr  63.  19p. 

PreJ.  1A010501B010 

BBL  Baaeraadaa  rept.  ae.  1472 

Oaelaaalflad  report 


Oeierlptorai   (•Probability,  Statlatleal  teata) . 
(••eapoa  ayataaa.  Teata),  Kill  probablUtlea, 
Neate  Carle  aetkod,  Brrora,  Statlatleal 
faaetleaa,  Faaetioaal  aaalyala,  Aaalyala  ef 
varlaace,  lategrala,  Traaaforaatloaa  (Hatke- 
aatlea),  Naaerlcal  aaalyala.  Gaaaery, 
Statlatleal  dlatrlbatlaa. 


For  aaeqaal  delivery  errora  aad 
ef  ala,  tka  ekaaea  tkat  tka  bare 
aarkead  aeeara  witkla  a  glrea  dl 
•elected  poiat  of  tka  target  la 
related  to  tka  Noa-ceatral  Cki-a 
batlea.  Offaat  probabil itlaa  of 
tke  tao  aad  tkree  diaeaaioaal  ca 
approxiaatad  by  tke  aaa  of  a  eea 
dlatribatioa  or  a  traaaf oraatloa 
aaraallty.  Caapatatlaaa  ef  prob 
klttlag  are  lllaatratad.   (Aatko 


aa  affaet  polat 
t  polat  ef  a 
•taaee  of  a 
akowa  to  be 
qaare  distrl- 

klttiag  for 
•00  aay  tkaa  ke 
tral  Ckl-aqaara 

to  appraxlaate 
ablUtlea  of 
r) 


23.   PERSONNEL  AND  TRAINING 


A0-i10   173  Dlv.      23 

(TISTB/CCR)    OTS   price  12.60 

Air    Force   Proviag   Croaad  Coaaaad,    Bglla   Air 

Ferce  Baaa,  Fla. 

PEIFOKRANCE  EVALUATION  OF  APPIENTICB  AIBCBAFT 

ECB  SOIVEILUNCE  EQUIPMENT  BEPAIIRBN  -  CtAODATES 

OF  ATC  COUBSE  ABI30133A. 

Flaal  rept.. 

by  Joka  F.  Blaaer.  Jaly  63.  23p. 

ProJ.  0034Q29 

AP6C  TOK63  36  Oaelaaalflad  report 

Oeicrlptorat   ('Jab  eaalyala.  Ef fectl veaaaa) . 
(•Sarveillaaee  droaet.  Tralaiag).  (•Tralaiag. 
Electroalci) ,  (•Haiateaaace  pertoaael. 
Tralaiag),   Aircraft  aquipaoat,  Tralaiag, 
Haiateaaace  paraeaael.   Staadarda.   Elactroalc 
aqaipaeat. 

Tkli  evalaatloa  aaa  coadacted  t  deteralae  tke 
ebillty  of  eppreatlcea  gradaatad  froa  Air  Trala- 
iag Ceaaaad  Coarae  Ne.  ABB30133A,  elrcreft  ECB 
•arvaiJlaace  eqalpaeat  rapairaaa  ta  perfora  tke 
datiea  of  tkeir  apecialty.   Tke  ovalaatioa  aaa 
aade  by  ratlag  tke  perforaeaee  of  11  appraatleei 
for  12  aeeka  felloaiag  tkeir  gradaatioa  froa 
tke  coarae.   Tke  coarse  gradaatei  reflected  ex- 
eelleat  eaarae  iastractioa  and  pofsested  taffl- 
cleat  kaoaledga  of  electroaic  priaciplai,  circalt 
tkeory  aad  tka  specialty  roqaireaoata  to  develop 
5-aklll-level  capability  witbla  tke  appreatlce> 
skip  period.   Tke  apprentices'  capability  aoald 
bo  aero  eloaely  allgaad  altk  tke  Job  reqalre- 
aaats  if  tkey  kad  acre  kaoaledge  aad  practical 
ability  regardlag  tke  solderiag  of  electronic 
eircalts  aad  tke  precedaral  steps  ased  ia  tke 
aligaaeat  ef  ECB  aets  aad  sabasseabllos.   Tke 
•■-tke-Jeb  tralaiag  pregraa  caa  be  aade  less 
bardeaseae  te  tke  snporvitors  aad  ap^raaticas  aad 
aere  realistically  aligaed  altk  tke  Job  reqalre- 
aeats  If  tke  oa-tke-Job-traiaiag  reqaireaents 
aere  rodaced  to  iaelada  tacbaical  kaowledgo  ef 
ealy  tke  ECB  sets  altk  akick  tke  iadividaai  ap- 
preatlce  is  associated.   (Aatkor) 


AD-i10  335     Div.   23 
(TISTB/AAB)   OTS  price  $18.00 

Sckool  of  Aerospace  Bedlclae,  Brooks  Air 
Base.  Tex. 

AEIOHBDICAL  EVALUATION  FOB  SPACE  PILOTS, 
by  Laareace  E.  Laab.  Jaly  63,  276p. 

Oaelassified  reperk 


Descriptors:  (•Pilots.  Seleetloa).  Tea 
Hedieal  exeaiaatlea,  Perforaeaee  tests, 
-Persoaael,  Aatreaaata. 


are* 


PERSONNEL  AND  TRAINING  -  Division  23 

A0-410  805  Dlv.      23.    1.    28 

(TISTB/CCH)    OTS  prlee   17.60 

FraakllB   laat.,    Pklladelpkla,    Pa. 

THE   HATOBAL   PILOT  HOOEL  FOB   FLIGHT   PROFICIENCT 

EVALUATION. 

Eire  S.    Kreadel   aad   Joel  V.    Blooa.      15   Apr  63, 


I. 


Lady 

Descriptors!  (•Perforaeaee  tests,  Bilit 
persoaael).  (•Crlaiaology,  Tkerapy),  Bet 
Attitades,  Seleetloa 


Descrlptlea  of  ea  lategrated  aedieal  oxaa  ^atlea 
precedares  developed  at  tke  DSAF  Sckool  o:  Aero- 
space Bediciae  for  seleetloa  of  Air  Force  test 

pilots.   (Aatkor) 


AD-410  480     Div.   23.  28.  32 
(TISTB/CCH)  OTS  price  $5.60 

Boaeck  Geaeral  Hospital,  Fart  Bragg.  N.  C 

HENTAL  HYGIENE  CONSULTATION  SBBVICE.  POBT  BBA6G 

NOBTH  CABOLIHA.  *       ^     * 

Progress  rept.,  1  Jaly  61-1  Sep  62, 

by  Robert  S.  Nickels.   1  Sep  62,  46p. 

ProJ.  6X97  87  001,  Task  6  60  01  022 

VGH  CSCBD16  Oaelassified  reperl 

Report  oa  First  Ceart-Hartial  Scraeaiag  PJaaraa 

Pilet  Stady.  T 


Ivatiea. 


Tke  valae  ef  reatiae  scraeaiag  aad  treataeri 
first  coart-aartial  offeaders  was  stadied  M 
evalBatiag  perforaeaee  for  six  aoatks  aftaj 
Neitker  ovalaatioa  aor  troataeat  led  to  aaj 
proveaeat  ia  perforaeaee.   Oae-qaarter  of  t_. 
offeaders  aere  disckarged  for  iaeffect ivealass 
aitkia  six  aoatks.  aketker  or  aet  tkey  received 
kelp.  It  was  adaiaistratively  iapesslble  tja  treat 

•  ffeaders  proaptly.  becaase  of  deleyed  replartiag 
•f  offeases,  brokea  appoiataeats,  aad  tke  offea- 
ders- lack  of  aotivatioa  for  kelp.   Iadividaai 
treataeat  of  offeaders  kad  little  effect.  Mile 
tke  way  tke  aait  kaadled  tke  aea  kad  aack  araeter 
effect.   It  mm»   ceacladed  it  aenld  be  aorei  af fee- 
tive  te  ideatify  aaits  aitk  kigk  effease  rktes 

•  ad  coasalt  aitk  aait  leaders  aad  persoaaeil  to 
kelp  tkea  kaadle  offeaders  aere  effectivelV.  Sack 
■  progrea  aoald  kelp  all  aea  ia  tke  aaits  Uare 
kelp  wes  aeeded  aost,  ead  aoald  avoid  tke  iiage 
■daiaistrative  load  ijivelved  ia  aeraeaiag  kUl 
•ffeaders  froa  all  aaits.   Offeases  were  a(at 
ceaaea  aaoag  aoldiera  ako  aere  yeaag,  poorly 
•dacated.  siagle,  lea  ia  raak.  of  Halted  »erviee. 
•ad  Negro.   Tkose  wko  perforaed  iaeffect iv^Jy 
after  triel  ked  tke  poorest  perforaeaee  bef»r* 
trial,  aeaaarad  by  ekeracter  aad  effieioaet 
ratiags.  AMOL' a,  traasferi.  sick  cells.  Ar^ 
15.  aad  coaaaadars'  ratiags.   (Aatkor) 


A0-410  515     Dlv.   23 
(TISTB/IA)  OTS  prlee  $11.50 

Aaericaa  last,  for  Researck,  Plttsbargk,  P| 

BEQUIREBENTS  AND  METHODS  FOB  IMPROVING  LOCAL 

CIVIL  DEFENSE  TRAINING. 

by  M.  Paal  Willis,  Elleea  M.  Narkowlts.  aa^ 

Edytke  F.  Nagla.  Jaly  63.  55p.  Rapt.  ae.  All  C92 

o  63TR 

Contract  OCD  0S62  117 

Oaelassified  report 

Descriptors:   (•Civil  defease  systeas. 

Troiaiag).  (•Tralaiag.  Civil  defease  systlfas). 
Costs,  Aaalysis,  Persoaael,  Job  aaalysla. 

Radioactive  falloat.  Moaitors. 


teles 


by  E; 

70p. 

Coatraet  N61339  323 

NTOC  323  1 


Daelasalfled  report 


Deserlptorsi   (•Fllokt.  Job  aaalysis),  (•FUgkt 
•laalatera.  Models  (Slaalatloas)) ,  ('Fligkt 
■laalatera,  Operatloa),  (•Pilots.  Effeetlve- 
aess).  Adaptatioa  (Pkyslology) .  Perforaeaee 
tests.  Meesareaeat,  Tralaiag,  Tralaiag  davleea, 
Hatkeaatleal  aaalysla.  Operator  (Persoaael). 
Motor  reaetloas,  Bokaviar.  Serve  aeekaalsas. 

Tkls  raport  preseata  tke  davalepaeat  aad  ratleaal* 
for  a  aaa  appreaek  te  pilot  prafleleacy  aaasare- 
aeat  la  eperatleaal  fllgkt  tralaara.   It  Is  baaed 
OB  a  'aataral  pllat  aedel*  tket  Ideatlfias  tkree 
criteria  as  belag  ef  pr|ae  lapertaaee  te  tke 
aaderstaadlag  aad  aeasareaent  of  pilot  perfora- 
aacai   eoaslsteBey  ef  systea  perferaence.  kaaaa 
adaptability,  aad  laaat  effort  la  skilled 
perforaeaee.   By  aeaas  of  tkeae  criteria  —  wkiek 
arose  froa  aa  effort  to  applj  tka  aerve-aeekaalaa 
taeory  of  skilled  perforaaaee  t*  tke  stady  of 
pilot  profleleaey  —  tke  iBveatlgators  kelleve 
tkat  tke  traditional  lapodlaoata  to  valid  aeaaare- 
aeat  will  be  reaoved)  aad  tkat  tke  ckarecterlatlca 
tkat  aeat  eraelally  dlffareatlata  tke  good  froa 
tke  poor  pilot  alll  be  aeaaarad.   Maya  of 
qaaatlfyiag  tkeae  criteria  aad  tke  lapUeatlaaa 
to  trelBlag  aad  fartker  raaearek  are  dlaeaaaed. 
\Aatkor/ 


AD-i10  916     Dlv.   23 
(TISTB/CCH)   OTS  price  $3.60 

Nortk  Cerollaa  Stete  Coll..  Ralalgk. 

S-R  VS.  R-S  RECALL  AND  R-TERM  VS.  S-TERM  RECALL 

FOLLOWING  PAIRED-ASSOCIATE  TRAINING. 

by  Slater  E.  Newaaa  and  Cllftea  W.  Gray.  Apr  63. 

30p.  TR6 

Coatraet  Noari8608 

Oaelassified  report 

OescrlDtors:   (•Meaory.  Trelalag).  (•Tralaiag 
aaaory).  Ef f ectiveaess,  Psyckology. 

Tkls  paper  reports  tke  resalts  ef  tkree  experi- 
aeats.   Tke  first  ceaperod  tke  aaaber  of  correct 
S-R  ead  R-S  pairs  followlag  paired-associate 
trelalag.   All  teras  were  easy  te  proaoaace.   Ia 
tke  seeoad  experlaeat.  keif  of  tke  Ss  were  ex- 
posed to  tke  ssae  lists  as  la  tka  first;   tke 
etker  kalf  were  exposed  to  lists  wltk  kard-to- 
proaoaaca  trras.   Half  of  tke  Ss  ia  aack  coadl- 
tloa  ware  givea  aa  S-R  test  followlag  paired- 
associate  tralaiag  aad  tke  etker  kalf  were  givea 
aa  R-S  test.   Tke  tkird  experlaeat  replicated  tke 
seeoad  except  tkat  stlaalas-tara  recall  aad  re- 
spoase-tera  recall  were  sabstltated  for  tke  S-R 
aad  R-S  tests.   Tke  predlctioas  were  tkat:  (l) 
tke  aaaber  of  correct  S-R  pairs  will  exceed  tke 
aaaber  of  correet  R-S  peirs  (Experiaeats  I  aad 
11);  (2)  tke  aaaber  of  correct  R-toras  dariag 
R-tera  recall  will  exceed  tke  aaaber  of  correct 
S-teras  dariag  S-tera  recall  (Experlaeat  III); 
•ad  (3)  aad  (4)  eack  of  tkese  effects  will  be 
greater  at  low  tkaa  at  kigk  levels  of  proaoaace- 
ability  (Experiaeats  II  aad  III).  Tke  foUowiafl 
predlctioas  were  tested  ia  tkree  experiaeats: 
(1)   followlag  paired-associate  tralaiag,  tke 
aaaber  ef  correct  S-R  pairs  will  exceed  tke 
aaaber  of  correet  R-S  pelrs;  aad  (2)  tke  aaaber 


DiviBion  23  -  PERSONNEL  AND  TRAINING 


•f  e«rr««t  l-t«rat   4iirliff  l-t«ra  raeall   vlll   m- 
•  ••4   tht  aiakvr  cf  ,«*rr««t  S-t«rat   4«rlif  S-tcra 
r*«all.      Caek  •t   tkaia  •fftett   ■••   prtdletcd   to 
%•  flrvatvr   at   laa  thai   at   klgk   lavali   af  pre- 
•aaaeaablllty   (Pra41etlaii   3   aatf  i).      Tka  data 
•appartad  Pradletlaaa   1    aad  2  kat   aat  3   aad  i. 
(Aatkor) 


|i         AD-i11    122  Dlv.      23,    28 

I  (TISTI/CCa)      OTS  pri««  il.10 


■llltary  Aaadcay,  Vaat  Pvlat.   N.   T. 

A   COMMIISON    ■miN   LM  APTITDOI    UOITS   aHO 

I  move  APTBi  Tu  ncmi  somi  piilo  ixpsiiiiia 

AND  THOSI  IIO  00  NOT. 

by  Idaard  Cattkall  aad  Carl  6.  Laatarkaak. 

Apr  63,  9p. 

■A  Taakalaal  rapt.  10 

Oi 


A  lav  aptii 
atady  ta  datar 

tkaaaalTaa*  da 
•abaaqaaatly  e 
daala  parlada. 
■•da  kataaaa  a 
did  aat.  Plft 
dailgaatad  •• 
eraaaa  la  apti 
parad  aitk  tka 
lapravara.  Tk 
daaa  battar  la 
kava  aceaptad 
plataaaa  at  ea 
aara  diieaaaad 
•earaa  did  aat 
aaldaale  irada 


aia«  akatkar  aartala  •/  tkaa  'Had 
rlag  tka  aiaaar  flald  tralalag  aad 
aatlaaa  ta  parfara  aall  darlag  aaa- 
Na  elaar-^at  dlvialaa  aaald  ba 

«raap  aba  lapravad  aad  a  fraap  aka 
aaa  eaaaa  aara  arbitrarily 
lapravara  •■  tka  kaala  af  ■■  ia» 
tada  aaara.  Tkaaa  aaaaa  aara  aaa- 

raaaiaiaf  tklrty-tkraa  Naa- 
a  laprafara  aara  faaad  ta  hara 

iadlTldaal  flald  taaka  aad  ta 
a  graatar  aaaber  af  aaa  la  thalr 
aXldaata.   Paaalbla  axplaiatiaaa 
Tka  lapravaaaat  la  aptltada 

axtead  lata  lapraraaaat  la 
a.   (Aatkar) 


AO-ill  225     01».   23.  2« 
(TISTB/CCH)  OTS  prlea  $1.60 

Aray  Paraoaael  laiaareh  Offlea.  Offlea  ef  tka 

Cklaf  laiaareh  aad  Davalopaaat.  Vasklagtaa,  0.  C. 

eXPLOIATOIT  STUOr  OP  A  SEQOENTIAL  ITEM  TEST. 

by  Laaaard  C.  Saalay,  Mary  A.  lartaa  aad 

Alaa  A.  Aadariaa.   Oae  62,  lip. 

PraJ.  OJ95  60  001 

AlPO  Tackaleal  rasaarek  aata  129 

Oaelasalflad  rapart 

Oasarlptorii   (•Pariaaaal,  Jab  aaalyilf), 
(*laaa«aaaBt  aaglaaarlag.  lacraltlag), 
Paraaaaal  aaaagaaaat,  Parforaaaea  taata. 

Aa  axploratary  itady  af  tka  laqaaatlal  Itaa  taat 
taehalqaa  appllad  to  Aray  teraaalag  tast  eoataat 
was  aada  to  gala  loaa  kaoaladga  of  its  potaatlal 
at  •  atafal  aathod  of  radaclag  Aray  tattlag  tiaa. 
Tka  SIT  waa  eoaparad  la  flald  tryoat  with  otkar 
tkort  tatt  taekalqaat  aad  altk  aparatloaal  Aray 
icraaalag  taatt  at  ta  faatlblllty  af  adalalt- 
tratioa  aad  teraaalag  aff aetlvaaatt.   Tka  SIT 
wat  aodarataly  tatltfaetary  la  tarat  af  Itt 
earralatlaa  wltk  caavaatlaaal  tattt.   Hoa- 
arar.  It  rayaalad  a  aiabar  tt   drawbaekt  (laeraatad 
tlaa  aad  eatt  la  coaitraetloa.  adalalttratlaa, 
aad  aearlag.  aad  graatar  dlfflealty  far  laa  laral 
parteaaal  to  aadarttaad)  wkleh  lad  ta  tha  eaa- 
clatioB  that  farthar  axparlaaatatlea  altk  tka 
tatt  la  Itt  prataat  kaad-tcorad  papar-aad-paacll 
faraat  la  aat  Jattlflad.   Tka  taekaiqaa  appaart 
adaptakla,  kaaavar,  ta  adalalttratlaa  by  tattlag 
aaeklaa,  a  preeadara  wklek  aaald  allalaata  aott 
af  tka  dlfflealttat  aaeaaatarad.   (Aatkar) 


ADH11  226     Dlv.   23.  28 
(TIST8/CCH)  OTS  prlea  92.^0 

Aray  Paraaaaal  laaaarck  Offlea,  Offlea  af  tka 

Cklaf  laaaarek  aad  Oaralapaaat.  Naaklagtaa.  0.  C. 

ITALDATION  OP  TISTS  TO  PUOICT  SDCaSS  IN  AIIT 

CUIK  COOISB, 

by  Nllllaa  H.  Halaa.  Baraatt  Daatai.  aad  Alaa  A. 

Aadaraaa.  Jaa  63,  20p. 

PraJ.  0J9$  60  001 

APIO  TIN130  OaelaaalfUd  rapart 

Daaerlptarat   (•■llltary  aaraaaaal.  Salaatiaa). 
(•Tralalag.  Iff aatlreaaaa),  ('Parf araaaea  tatta. 

Aaalytlt).  Aptitada  taata.  Pariaaality.  Labar. 
■aataraaaat.  latkaaatleal  pradictiaa.  Tablaa. 
Claaalflcatlaa.  latalligaaea  taata. 

la  tka  aagalag  taak  ta  davelap  taat  aatartala  tkat 
alU  taeraaaa  tka  aff aetlreaatt  af  tka  aparatlaaal 
Aray  Clattlf leatiah  Battery  (ACS),  five  eagaltiva 
■aataret  af  aptitadat  aad  akllitlaa  eaatrlbatiag 
ta  elarieal  parfaraaaa^.  aid  aaraa  paraaiallty 
aaaaarat  aara  adaiilttarad  ta  taaplaa  af  tralaaaa 
la  tka  Caaaaa  5paclaliat  Clark  eairaa  at  taa 
tralalag  eaatara.   Tkaaa  axparlaaatal  aaaaaraa 
aare  aralaatad.  la  eaaparlaaa  altk  ACS  aalaetara. 
•a  pradletara  af  aaeeaaa  la  tka  Clark.  lOS  710, 
pragraa.   Tka  azpariaaatal  taata.  aa  ladivldaal 
pradletara.  kad  gaaarally  gaad  validity  far  aae- 
eaaa la  tka  Clark  Caarta.   Aaalyaia  ladlcatad, 
kaaarar,  tkat  tkay  aaald  add  aaly  aargiaally  ta 
tka  avarall  affaetlveaatt  af  tka  tatal  ACS  far 
elattifieatlaa  ta  elarieal  lOS.   Pataatlal  eaa- 
tribatiaa  af  tka  taatt  ta  dlfferaatlal  elattifi- 
eatlaa la  balig  aralaatad  aara  fally  ia  atadlaa 
af  pradletlaa  far  a  aide  raaga  af  BOS  aeraaa  all 
aaa-«aab«t  aptitada  araaa.  (Aatkar) 


AD-411  228     DlT.   23 
(TISTB/CCH)  OTS  prlea  $3.60 

Aray  Paraaaaal  lataareh  Offlea.  Office  of  tha 

Chief  lataareh  aad  DaTalopaaat.  Nathlagtoa.  D.  C. 

IMAGE  INTEIPRETATION  TASK. 

Statat  rapt,  for  30  Jaaa  63, 

by  Joaaph  Zaidaar.  Oet  62.  25p. 

ProJ.  0J95  60  001 

APIO  Till 129  Oaalaaalflad  report 

Oaaertptarat   (•Partoaaal  aaaageaaat,  Aray 
oparatlaat), ('Aray  rataareh.  Partoaaal  aaaaga- 
■oat).  laagat,  Photographie  aaalytlt.  lataareh 
pragraa  adaialttratioa,  Bllitary  raqilraaaat. 
Baaagaaeat  aaglaaariag.  Parforaaaea  tattt.  Job 
aaalytlt.  Labor,  Aatoaatloa,  Vitaal  aealty. 
Vltloa.  ' 

la  ratpoata  ta  a  rataareh  raqairoaaat  of  tha 
Dapartaaat  of  tha  Aray.  aa  axtaatlTa  exploratory 
tarvay  ef  haaaa  faetort  problaaa  la  laaga  la- 
tarpretatloa  wat  aadartakaa  la  1958  by  tha  Sapport 
Syttaat  lataareh  Labaratory  (APIO).   Tha  prlaary 
objaetlva  wat  to  daflaa  problaaa  whleh  were 
aaaaabla  to  retaarek  attaek  aad  aklek  tkoaad 
proalte  of  aeetlag  af  tka  Aray't  laaadlata  aad 
loag-raaga  aaadt.   Tka  APIO  retaarek  effort  wat 
foraalatad  ta  aiaaar  two  broad  qaattloati   (l) 
Vbat  are  tke  tklllt.  abllltiat.  aad  taehalqiat 
aacattary  to  extract  iatelllgoaca  iaforaatloa  froa 
coaraatloaal  aad  aowar  typat  of  laagary.   (2)  How 
caa  tha  Aray  beat  atlllxe  Itt  available  haaaa 
raaaarcat  to  cope  with  mfx   lieraatlag  variety  of 
laaga  typat  aad  at  tha  taaa  tlaa  aalataia  raqalred 
ttaadardt  of  tpead.  acearaey,  aad  eoaplotaaatt. 
The  preteat  report  briefly  daterlbat  tha  rateareh 
objoetlv.et  aad  taaaarlxat  tha  axperlaeata  eoidact- 
ed  to  data  althli  each  of  fear  tabtatk  treat 
aaeoapatted  by  tke  retearek  pragraa  of  tka  laaga 
Iiterpretatloa  Tatk. 
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AD-411  575    01 V.   23.  28 

(TISTB/CCH)  OTS  price  $8.10 

Edacational  Tettiag  Service.  Prlacetoa.  Nj 
THE  RELATIONSHIP  OF  PROBLEM-SOLVING  STYLE! 
FACTOR  COMPOSITION  OF  TESTS> 
by  Joha  W.  Freach.   May  63.  42p.  IB  63  15 
Coatract  Noar22U00.  ProJ.  NI15117^ 

Daelattifiad  report 

Ooteriptorti  (•Oecitloa  aaking.  Tett  a 
Factor  aaalytlt,  Verbal  behavior,  Mathai 
Piyehoaetrlct.  Tablet.  Vltloa. 
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Ia  particalar  the  developaeat 
approach  to  tolviag  the  iteat 
qaeatly  redaced  the  loadiags 
factor  which  asaally  ekaracte 
atteapt  is  aade  to  accoaat  fo 
psychologically  by  supposiag 
persoas  develop  specialixed  t 
lag  the  visible,  coacrete  spa 
are  quite  differeat  froa  the 
that  they  caa  ase  for  tolviag 
af  the  tyabolic  ereet.  verbal 
(Aathor) 


of  a  sys teaa tic 
of  a  test  fre- 
of  that  test  oa  the 
fixed  it  best.   Aa 
r  these  fiadiagt 
that  systeaatic 
echaiques  for  solv- 
tial  probleas  that 
syabolie  teehaiqeet 
probleat  la  either 
aad  aatheaatici. 
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Division  25  -  PHYSICS 
25.   PHYSICS 

AO-410  007      Div.   25.  i 
(TISTI/TC6)  OTS  pries  #1.60 

Orcfoa  Statt  U. .  Corvallit. 

INVeSTUATIONS   OF   THE   STIUCTUIES   AND   DYNAMICS   OF 

MOLECULES   BY    ELECTION   DIFFIACTION. 

Fiaal    rapt. , 

by  Kaaaatk  Hadbarg  aad  Liaa  Hadbarg.   1963.  lOp. 

Coatract  AF49  638  783 

AFOSR  Rapt.  4.659        Oaclaaalfiad  raport 

Oaaerlptorat   ("Orgaaic  coapoaads.  Halacalar 
atractara),  (*Nolacalaa,  Dyaaaica) ,  (*Elactr9a 
diffractioa  aaalyaia.  Orgaaie  caapoaadi), 
Nitragaa  coapoaada,  Oxidaa,  Flaoriaa  coapoaadi, 
Salfataa,  Phaapkoraa  eoapaaada,  Chleridaa, 
Siloxaaaa.  Laaat  aqaaraa  aathod. 

Caataatai   Gaeaatryt   dlaitragaa  paatexida. 
flaariaa  f laorosalfoaata.  cyelepropaaa.  bata- 
dlaaa-1,3.  diailoxaaa,  haxaehlorabeasaaa.  aad 
haxabreaobaasaaa;  Aaplitadaa  af  vibratioat   pbea- 
phorai  trlcklorida;  Nathoda  af  atractara  datar- 
aiaatioas  laatt  aqaaraa;  Vark  la  pragraait 
cyclaactadiaaa-1 , 5,  diallyl  aalfida.  aitregaa  . 
diaxlda,  aad  araaaic  tribraaida. 


A0-i10  on      Div.   25 
(TISTP/RL6)   OTS  prica  li.60 

Ball  Talapbaaa  Laba.  lac,  Naw  Tark. 
■ICROVAVE  DIODE  RESEARCH. 

Qaartarly  prograai  rapt.  -aa.  3,  10  Dae  62- 
9  Bar  63. 

by  L.  A.  DAtare.  J.  C.  Irvia.  D.  Kabag. 
D.  Laaaev  aad  R.  C.  Saaaaaa.   10  Jaaa  63.  48p. 
Rapt .'  aa.  12  ' 

Coatract  DA36  039ac89205.  ProJ.  3A99  21  001 

Oaclaaaifiad  raport 

Daacriptara:  ("Varactor  diedaa,  Prodactioa). 
('Calliaa  eaapoaada,  Araaaidaa),  Paaaaraaaat, 
laparitiai,  Daasity,  Filaa,  Epitaxial  growtb, 
Fraqaaacy,  Matala,  Gold,  Silieoa,  Spaca. 
ekargaa,  Taaparatara.  Dlodaa  (Saaiceadactor). 
Bloetroaic  awitckaa,  Bavagaidaa. 


Tko  aao  of  aurfac 
aatal  laaicoadact 
ia  coatidered.  A 
tko  acaiaroaoat  o 
barrior  diodea  ba 
profila  ia  apitax 
by  tbrao  labstaat 
baaa  axaaiaad  aad 
aa  varactora,  tar 
6aAa  ara  oxpoctad 
aligbtly  kigkar  t 
laitial  attoapta 
off  fraqaoBciaa  o 
5.85  6c.  aoiaa  fi 
tka  proportioa  of 
a-typo  opitaxial 
bla  ta  paiat  coat 
la  poaaibla  aiaca 
ficiaatly  low  bol 
tia«  ia  aot  gover 
diodo  «aa  aaad  aa 
«itk  aa  officieac 
paiat  coatact  dio 
pair  of  ailicoB  P 
aeraaa  a  aavagaid 
baad  ia  dlacaaaad 


a-barrior  diodoa  (alao  kaeaa  aa 
or  aad  Sckottky  diodea)  oa  GaAa 
a  aa  oxporiaoatal  vokiclo  for 
f  iaparlty  daaaitiaa,  aarfaca- 
va  booa  aaad  to  aap  tko  iapyrity 
ial  GaAa  filaa.   Filaa  produced 
ially  diffaraat  proceiiaa  have 

tko  reaalta  are  tkoaa.   Eaployed 
face-barrior  diodoa  oa  epitaxial 

to  oxkibit  cat-off  freqaoBcioa 
baa  tboao  of  diffaaod  diodoa. 
kavo  roaalttd  ia  xoro-biaa  cat- 
f  aboat  150  6e  aad  dogoaorata, 
garoa  af  1  db.   A  diode  baaed  oa 

aa  ovaporotod  gold  coatact  oa 
ailicoa  tkat  kaa  apeada  coapara- 
act  diedaa  ia  diacaaaad.   Tki^ 

tka  geld-ailicoa  diodo  kaa  aaf- 
0  iajoctioaa  ao  tkat  ita  raapoaae 
aad  by  aiaorlty  carriara.  •  Tkia 

a  karaoaie  goaorator  at  11  Gc 
y  coaparablo  to  tkat  ef  a  GaAa 
do.   A  protective  aaitck  aaiag  a 
IN  diode  wafert  aoaated  la  aariaa 
0  tkat  kaa  baea  eperatod  at  X- 
(Aatkor) 


AD-ilO  077     Div.   25 
(TISTP/JB)  OTS  price  12.60 

Craft  Lab.,  Harvard  U.,  Caabridge,  Bats. 
RADIATION  FROB  AN  ELECTROMAGNETIC  SOURCE  IN  A 
HALF-SPACE  OF  COBPRESSIBLE  PLASBA-SURFACE  HAVES, 
by  S.  R.  Seihadri.  5  Bar  63,  21p. 
Coatract  NoBrl866  32.  PreJ.  NR371  016 

Uaclassified  report 

Deicriptorai   ("Radiatioa  effecta.  Bagaetic 
propertiea).  (•Rlectroaagaet ic  wavei,  Plasaa 
pkysics),  Coapreatible  flow,  Boaadary  layer, 
Propagatiaa,  Bagaetic  fields,  Freqaeacy, 
Ixcitatioa. 


Tka  radiatiaa  ckaracteristict  of  a  liae 

scarce 

of  aagaetie  carreat  are  stadied  for  tke 

case  ia 

■kick  tke  scarce  is  sitaated  ia  a  kalf- 

space  of 

iaotropic,  coapresaible  plasaa  akick  is 

boaaded 

oa  oae  side  by  a  perfectly  coaductiag. 

rigid 

plaae  screea.   Ia  additioa  to  the  elect roaagaetle 

aad  plasaa  space  waves,  tke  liae  scarce 

excites 

a  boaadary  wave.   Tkia  boaadary  wave  is 

a  coapled 

wave.   It  has  associated  with  it  both  a 

aagaetie 

field  coapoBoat  aad  the  pressare  tera. 

This  is 

ia  coatraat  to  the  space  waves  which  caa  be 

decoapoaed  iota  aa  electroaagaet ic  (EB) 

aode  with 

ao  preasare  tera  aad  a  plasaa  (P)  aode 

with  ao 

aagaetie  field  aaaociated  with  it.   The 

character 

iatics  of  this  boaadary  wave  are  evalaatod.   The 

boaadary  wave  propagates  for  all  freqaeacies  aad 

the  power  carried  by  the  boaadary  wave 

becoaes 

saaller  aa  the  freqaeacy  is  iacreased. 

(Author) 

AD-A10  092 
(TISTP/RLG) 


Div.   25.  A 
OTS  price  $2.60 


Browa  U.,  Provideace.  R.  I. 

THE  VISCOSITY  OF  ARGON-ABBONIA  BIXTURES. 

by  H.  Iwataki.  J.  Kestia.  aad  A.  Nagashiaa. 

Juae  63,  24p.  ProJ.  Sqaid  techaical  rapt.  ao. 

BRN6P 

ProJ  NR098  038 

Oaclatsified  report 


la  cooperatioa  with  Virgiaia  0. , 
Coatract  NoBr362300. 


Charlotteivi 1 le. 


Descriptorsi   ('Viscosity,  Bixtaroa),  (*ArgoB, 
Aaaoaia),  Beasareaeat,  Preatare,  Daasity. 
Deteraiaat ioa,  Gaaea,  Viscosiaoters ,  Errors. 
Experiaeatal  data.  Tables. 
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AD-^IO  093 
(TISTP/RLG) 


Div.   25 
OTS  price  $2.60 


Bassachasotts  last,  of  Tech.,  Caabridge, 
THE  THERBAL  CONDUCTIVITY  OF  STEAB. 


92 


rept 


by  Frederick  G.  Keyes,  aad  Robert  G.  Vi 

Bar  63,  21p.  PraJ .  Sqaid,  Techaical 

HIT32P 

PraJ.  NR098  038 

Oaclasalflod  rap 


■a. 


■  rt 


la  cooperatioa  with  Virgiaia  U. ,  CkarlaUtasTilla. 
Coatract  Naar362300. 


Descriptors!  (•Tkoraal  coadactivlty. 
Tables.  Pressare.  Air,  Experiaeatal  d 
Beasareaeat,  Aaalyals,  Vlscostly,  Equ 


dit 


Staaa), 
a. 

■ItiOBS. 


KD-OO   09i  Div.      25 

(TISTP/JH)      OTS   prico  $1.60 

Aeroaaatieal   Reaoarek  Associataa   of   PriUcatoa, 

N.    J. 

RECOBBINATION  EFFECTS  IN  THE  RELAXATION  lOP  A 

NONcEQUI PARTITION  PARTIALLY  IONIZED  GAS, 

by  T.  F.  Borse.   July  63.  lip.  Project  Sqaid 

teckaical  rapt.  bo.  ARAP8P 

ProJ.  NI098  038 

tJaclatsif ie<l  rapbk't 

la  cooperatioa  witk  Virgiaia  U. ,  Ckar Ia ttaavi lie, 
Coatraet  Noar362300. 


Descriptorss  (•Gas  ioaizatl 
reactioBs),  Bixtures.  Stabil 
Gasaa.  Relaxatioa  tiae.  Elec 

Through  the  use  of  a  pkoaoaoBO 
equatioa  aa  atteapt  is  aade  to 
foots  of  recoabiaatioa  ia  slow 
bratloB  of  a  aoa-aqaiparti tioa 
ioas,  aeatrala,  aad  alaetroaa. 
tkat  tke  olectroa  eoacoatratio 
Saka  equatioa  evaluated  at  tke 
tare  aad  tka  two  extreaes  of  f 
briaa  relaxatioa  are  coapared. 
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AD-410  100     Div.   25 
(TISTP/RLG)   OTS  price  |2.60 

Laboratory  for  laaulatioa  Research,  Bas^J  laat. 

of  Tech. ,  Caabridge. 

IONIC  CONDUCTIVITY  IN  KCl-KBr  BIXED  SIN^is 

CRYSTALS. 

by  Dob  Lee  Caaaoa.   Bay  63.  24p.  TR180 

Coatract  AF19  6OA  8483 

Uaclassified  rapW^t 

Descripterst   {vioas.  Electrical  coad««taace) . 
('Single  crystals.  Bixtaret),  (•Chlorides, 


Broaidos),  Choaical  properties,  Heatis 
of  activatioa,  Ouaachiag  (Cooliag),  Ci 
lattice  defects,  laparitios,  Syaaetry 
lography).  Theory,  Beasuroaeat,  Tables 
aratioa,  Experiaeatal  data. 
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PHYSICS  -  DivUion  25 


AD-410   104 
(TISTP/RLG) 


Div.      25 
OTS   price   $2.60 


BcGiU    U. .    Caaada. 

CALIBRATION    OF   A   FLYABLE    NASS   SPECTROMETER   FOR    N 

AND  0  ATOMS. 

Fiaal  rapt., 

by  R.  S.  Nareiaai.  H.  I.  Sehiff.  J.  E.  Borgaa. 

aad  H.  A.  Cohea.  Mar  63,  22p. 

Coatraet  AF19  604  8fl07,  ProJ.  6687,  7676,  Task 

668700.  767302 

AFCRL  63  437 

Oaelaaaified  report 

Deacrlptorat   (•Maaa  speetroacopy ,  Spectrua 
aaalysera),  (•Calibration,  Meaaureaeat) ,  Atoaa, 
Nitrogea,  Oxygea,  Gaaea,  Experiaeatal  data. 
OeteraiaatiOB,  loaixatloa,  Electroaa,  Eaergy. 
Seaaitivity,  Mieroaavea,  Ataoaphere. 

Atoaie  altrogea  aad  atoale  oxygea  were  produced 
1b  a  flow  ayatea  by  aabjeetiag  N2  to  a  aicrowava 
discharge.   The  coBeeatratioa  of  N  atoaa  waa 
accurately  aeaaared  by  titratioa  with  NO.   The  0 
atoaa  were  geaerated  by  the  titratioa  reactioa 
M  +  NO  equala  N2  +  0.   The  gaa  ia  the  flow  aya- 
tea was  saapled  through  a  leak  iato  a  tiae-of- 
f light  aaaa  apeetroaeter  which  had  beea  developed 
for  apper  ataoaphere  aaapUag.   Varloua  experl- 
aeata  were  coaducted  to  fiad  the  optiaua  ceadi- 
tloas  for  the  detectioa  of  theae  atoaa.   It  waa 
fouad  that  the  0-atoa  reaponse  of  tke  aass 
apeetroaeter  waa  aoat  affected  by  tke  oBtraace 
geoaetry  of  tke  ioa  aource  wkile  tke  N-atoa  ra- 
apoaae waa  kardly  ckanged.   The  aoat  aeaaitlve 
aaaa  apeetroaeter  variable  for  atoa  deteraination 
la  tke  preseace  of  aolecular  ataospheric  gases 
waa  fouBd  to  be  tke  eaergy  'of  tke  ioaiilag  elec- 
troaa; tke  optlaaa  electroa  eaergy  waa  foBBd  to 
be  16  e.v.  ta  24  a. v.   (Author) 


AD-410  109     Div.   25 
(TISTP/HH)   OTS  price  $7.60 

Polytechaic  last,  of  Brooklya.  N.  Y. 

FREE  ELECTRON  MODEL  CALCULATION  OF  THE  DEPENDENCE 

OF  THE  ATTENUATION  OF  TRANSVERSE  SOUND  MAVES  ON  A 

MAGNETIC  FIELD  PARALLEL  TO  THE  LATTICE 

DISPLACEMENT, 

by  Harold  L.  Grubia.   1963.  79p. 

Great  AF  AFOSR  62  258 

AFOSR  4725  UBClassifiad  report 

Descriptorat   (•Ultrasoflic  radiatioa.  Atteaua- 
tioa).  (•Magaatic  fields,  Ultrasonic  radiatioa). 
Tables,  Metals.  OifferoBtial  equatioas,  Siaul- 
taaeous  equatioas,  ElectroBS.  Crystal  latticea, 
partial  differeatial  equatioBs,  Bessel 
faactioBa. 

Tke  results  of  a  calculatioa  of  tke  attaauatioa 
of  ultrasoBic  waves  is  a  aatal  wkea  a  de  aagaetie' 
field  is  preseat  ia  a  directioa  parallel  to  the 
polarixatioB  directioa  of  a  soaad  wave  is  de- 
acribed.   A  priacipal  part  of  tke  report  iacludes 
tables  of  use  to  aayoae  iaterested  la  atteaaa- 
tioa  caleulatioBs.   Grapkical  results  for  tko 
ease  ia  questioa  are  iaeludad.   (Aatkor) 


AD-410  111       Div.   25 
(TISTP/MH)   OTS  prlee  $1.60 

Ceatre  Natloaal  De  La  Reckercke  Scieatifiqae 

(France). 

EXAMINATION  OF  THE  PERTURBATION  OF  SPECTRAL 

FREQUENCIES  BY  SOLID  MATRICES  IN  THE  VACUUM 

ULTRAVIOLET;  STUDY  OF  THE  ABSORPTION  SPECTRA 


DlTiflion  25  -  PHYSICS  I 

or   ATOMIC  SPKC us  IN  A  COHPIESSEO  MATRIX  OF  A 
riOZCN  lARE  GAS.  STUOT  OF  THE  POSSIBILITY  OF 
STUDYING  THE  L  ALPHA  LINE  OF  ATONIC  HYDROGEN 
IN  SOLID  HATRICES. 

riaal  t«elialeal  r*pt. ,  1  0*e  62-31  Mar  63. 
ky  B.  V*4ar.  31  Mar  63.  12p. 

Uaelatilflad  report 

Oaaeriptorst   (•Ataalc  SM«troie*pr,  L*« 
taapcratar*  reaaarch),  At«at,  Spectra  (Vltlbla 
aad  altraTlolat),  Xaaaa,  Hrdrogoa.  Liqaaflad 
ffaaas.  Hallaa,  Arfaa,  Absorptioa  apaetraa. 

Tka  abaorptioa  baada  iltuatad  at  K85  aad  129$ 
Aagatroaa  ■■•qalToaallr  aad  aa  aoaa  tpaetra  tha 
■aak  Mada  at  1505  aad  1370  Aagatroaa  for  para 
xaaaa  at  llqatd  bydragaa  taaparatara  wara  ab- 
aarrad,  tka  flrat  twa  bolag  alaa  raeardad  at 
liqald  kallaa  taaparatara.  Tkaaa  two  ara  akvloaaly 
da*  to  tka  partarbod  traaaltloa  of  X*  U69  aad 
1296  Aagatroaa  raapaatlvoly.   Tka  rosalta  ara  la 
gaod  affr««a«at  altk  tkaaa  af  Sekaepp  aad  Droaalor 
aka  abaarvad  4,   baada  at  150«,  14«5,  1360  aad  1305 
aad  vltb  tka  vary  raaoat  raaalta  ab  Baldlal  aad 
obaorvod  3  baada  at  M85.    1360  aad  1305  Aagatroaa. 
Tk*  flraiL  lia*  of  tk*  gaa  la  aaoa  to  bo  dlaplaaod 
abOMt  700  roelprocal  ea  taaarda  tko  laagor 
wavoloagtk.  (Aatkor) 


AD-410  113     Dlf,   25 
(TISTf/Jf)   OTS  priea  $1.10 

J.  C.  Eiglaaariag  laaaarek  Aisociatat,  Baitlaor% 

FAR  FIELD  NOISE  PCEOICTION  FROM  NEAR  FIELD 

SPECTRUM  MEASUREMENTS. 

by  Jeakaa  E.  Graaaipoa.   Apr  63.  Ap.  Tackaieal 

rapt.    aa.    8    • 

Caatraet  NoBr2733  00.    ProJ.   NR385  412 

Daclaaslfiad  report 


Doaeriptorit   ('Soaad  raagiag.  Moasoraaaat) , 
(•Noiaa  aaalyaars.  Probability).  Noise,  Foarlar 
aaalyali,  Aeoastle  proportias,  Tkeory. 

A  theory  li  preseatad  for  eoapatlag  far  field 
aelse  radlatioa  froa  aear  field  aeatareaeits. 
Tko  relatloat  are  girea  for  a  ipkeroldal  tarface. 
It  taraa  oat  tbat  tke  lOae  aatkeaatieal  devolop- 
aeat  la  spkeroldal  faaetloas  can  be  aied  betk 
for  slaola  froqaeacy  aad  far  aoise  apeetraa. 
(Aetkor) 


A0-i10  115 
(TISTE/JVS) 


OlT.   25 
OTS  price  •1.60 


Hd. 


naral    Ordaaace  Ltb. ,    Vbite   Oak. 

HALL    EFFECT    INVESTIGATIONS. 

Qaarterly   progrei*    rept.    ao.    3.    1    JaB-31    Mar  63. 

by   H.    H.    Vleder  aad  A.    R.    Claatoa.    15   May   63. 

1 6p.  • 

NAVMEPS  8156  Uaclaaslfled   report 

Deaeripterst      ( •Sealcoadactlag  fllaa.    Hall 
effect).    (•Hall    effect.    Sealcoadactlag   fllaa). 
ladlaa  alloys.    Aatlaoay  alloys.    Copper,    laparl- 
tles,    Vaqaaa  apparatas.   Vapor  platlag. 

•t   of  Ca-doped   p-type   filas   of    laSb 
strates   are  described    la   teras   of   tke 
rge  carrier  liodol  applied   to  bulk 
laSb.      Tke   calealated   vlrtaal    aoblll- 
skoaa    to   be   of   tke  order   of   32,    wklck 
flreeaeat   wltk   valaes   expected   froa 
talliae   aaterial.      Data    froa  preseat 
erlaeats   oa  aaaeaUag  aad    recrystalU- 
caaa-doposlted   fllas  are    la  agree- 
r) 
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AD-ilO    159  Dlf.      25 

(TISTP/RL6)    OTS   price  |1.60 

Hebrew  U. .  (Israel). 

A  VACUUM  ULTRA-VIOLET  SPECTROMETER. 

by  E.  Alexaader  ead  B.  S.  Fraeakel.   Peb  62,  Up. 

Coatract  AF  EOAR  Great  62  33  ATR 
AFOSR  Rept.  ao.  i690 

Uaelasaifled  report 

Descrlptorsi   (*Ultra-vlelet  spectroscopy, 
Spoetraa  aaalyxers).  Vacaaa  apparatas,  Deslga. 
lastraaaatatloa,  Absorptioa  apeetraa,  X-Rsy 
tabes,  Resolatloa,  Diffractlea  gratiaga, 
Vacaaa  paaps ,  Coastractloa. 

A  grasiag  lacldeace  vacaaa  spectroaeter  is 
described.   It  is  based  oa  a  2  a.,  30,000 
liaos/la.,  Siegbaka  glass  gratlag.   Botk  plate- 
bolder  aad  gratiag  are  kold  oa  eras  fasteaed  to 
tke  axis  of  tke  Roelaad  circle.   Tke  aeveleagtk 
raago  oxteads  ap  to  2300  A.   lastraaeatal 
eoasideratloas  for  obtelalag  klgk  reselatlaa 
ia  tke  sbort  waveleagtk  raage  are  dlaeassed. 
(Aatkor) 


AD-410  160     Dir,   25 
(TISTP/RL6)  OTS  price  $1.60 

Oatoa  Carbide  Nuclear  Co.,  Oak  Ridge,  Teaa. 
EFFECTIVE  DIFFUSION  COEFPICIENT  IN  POROUS  MEDIA 
by  Harold  L.  Velsiberg.   1963,  lip. 
AFOSR  4684  Uaclasslfied  report 

la  cooperatioa  «itk  Hiaaesota  U. ,  Miaaeapolia. 
Coatract  AF49  638  720. 

Descriptors!   (•Diffasloa,  Poreas  aaterlala). 
Tkeraal  coadaet i vity,  Spkeres.  Particles, 
Particle  sise.  Geoaetry,  Experiaeatal  data. 
Statiatical  aaalysis,  Tkeory.  Metkeaatlcal 
aaalysis. 
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AD-410  163 
(TISTH/REB) 


Di».   25,  i 
OTS  prica  |1.10 


California  last,  of  Tech.,  Pasadeaa. 

RELATIVE  SIGNS  OF  THE  (3l)P-(1)H  AND  (3l)P-C-(1)H 

NMR  COOPLINE  CONSTANTS. 

by  George  M.  Mhltesides.  Jesse  L.  Beaachaap   aad 

Joha  D.  Roberta.  Apr  63.  6p.  TR23. 

Coatract  Near220  26,  ProJ.  NH055  388 

Uaelasslflad  report 

Descriptors  •acleer  spies,  Naelaer  aegaetlc 
resoaaaea).  (•Phespheraa.  Naclear  spins), 
(•Hydrogen.  Naclear  splaa).  (•Phosphiaea,  Na- 
clear aagaetie  resoaaaea).  Isotopes.  Atoalc 
orbitals. 


The  poaalbtlity  that  taraa  other  thaa  Fjdral  coa- 
tact  iateractioB  aake  slgalficaat  eoatr^lbatioaa 
te  aaclaar  apla-spia  eeapling  with  heevjl  aaelei 
has  stlaalated  eoaaldorabla  iatoreat  la 'tha  aar 
spectre  of  coapeaads  coBtalaiag  hater oaMeaa.   Ia 
particBlar.  relative  sigaa  aad  aagaitudlds  of 
J  sab  XCH  ead  J  sub  XCCH  hove  beoa  repo|i*ted  for 
ethyl  derlvativoa  of  several  heavy  Isotupes  of 
spia  1/2.   laordor  to  naderstoBd  betterllthe 
fectors  respoaslble  for  spia  couplag  wiitih  a 
represeatatlva  heevv  aaeleas,  we  hove  atialyxed 
the  spectre  of  (CH3)3P,  (CH3)2PH  aad  (CH3)PH2 
aad  have  obtaiaed  relative  sigas  aad  aaaaltadas 
of  J  sab  PH  aad  J  aab  PCH.  (Aather) 


AD-410  183     Olv.   25.  15 
(TISTP/MFA)  OTS  prlc*  |1.10 

■ayae  Stete  U. .  Detroit.  Mich. 
EXPERIMENTAL  INVESTIGATIONS  ON  THE  LlCnfa 
SCATTERING  OF  COLLOIDAL  SPHERES.  VI.  DEniRMINA- 
TION  OF  SIZE  DISTRIBUTION  CURVES  BY  MEANS  OF 
TURBIDITY  SPECTRA,  ^ 

by  Morton  L.  Mellech  aad  Milfrled  Noiut 
25  Jaae  63,  18p.  TR5  51 
Caatraet  Near3511  00  PreJ.  051  380 
Vaelassified  report 

Preseatad  at  the  134th  aeetiag  of  the  A^krlcaa 

ChaaUal  Sealaty.  Sep  1958.  at  Chicago. 

Oeseriatarat   (•Spectra  (Visible  aad  Utra- 
vlelet).  Seetterlag).  (•Particle  alia, 
Aaalysis).  Particle  spectre.  Tarbalaa^a. 
Measareaeat.  Light.  Refrective  iadax.  Naaerieal 
aaalyaia.  Carve  flttlag,  Klectroa  aictascopes. 
Statistical  distrlbatieas. 

The  asafalaess  of  tarbldity  spectre  for  l^eter- 
■iai^ag  aisa  distribatioa  carves  is  explored.   The 
aethed  is  feaad  to  be  eqaivaleat  ia  perHaraaace 
to  thet  keaed  apea  spectra  of  the  acattdtiag 

ratio  (depelariaatioa)  if  the  spectrel  ddrbidity 
■axlaaa  la  withia  or  aear  te  the  spectrJl  raage 
lavestigated.   Siaaltaaeeas  iavestigaticii  of 
turbidity  spectre  aad  acatteriag  ratio  sipectre 
provides  a  welceae  check  oa  the  distribatioa 
carve  derived  froa  either  aethed.   (Aathiar) 


AD-410  207 
(TISTP/FBM) 


DlT.   25 
OTS  prlea  $8.60 


lassachuaetta  laat.  of  Tech.,  Caabridge. 

SOLID-STATE  AND  HOLECDLAR  THEORY  CROUP. 

Qaarterly  pregreaa  rept.  ae.  49. 

15  Jaly  63.  93p. 

Ceatraata  Nevr184134  aad  Ari9  628  356 

Daalaaslfied  rapUrk 

Ooseripterai   (•■aleaalar  atraatare.  Blaaaeie)  . 
(•Eaergy.  Nlekel  eeapeaada).  (oSelid  aitiate 
physics.  Theery).  Helaaalar  properties,  Oxidea. 
Rotatiea.  Spia.  Paactlaaa,  Tablea,  Iea», 
Ateaie  erbitala.  Electric  peteatial.  CMyatala. 
Cryatal  lattieea.  Neea,  Hydrofea.  Flaaqldaa. 


AO-^10  226 
(TISTP/MFA) 


oir.  25 
OTS  price  $2.60 


MITRE  Corp.,  Bedford,  Heas. 

ON  THE  SCATTERING  OF  PLANE  COMPRESSIONAL 
BY  A  SPHERICAL  OBSTACLE, 


fAVES 


PHYSICS  -  DiyisiOQ  25 


by  Yik-Hsiag  Pee  and  C.  C.  Mow 
Contract  AF33  600  39852,  ProJ. 
ESD  TDR63  397 

Onelnssified  report 


Mar  62.  28p. 

607 


Descriptors:   (•Elastic  scattering.  Solids), 
(•Coapresslble  flow.  Stresses),  Siaultaneoas 
equatioas,  Bessel  faactloaa,  Traaaf oraetieaa 
(Matkeaaties),  Skear  strasaes,  Polyaoaials. 
Field  flea. 


Tke  seetterlag  of  pi 
spkerical  obatacle  1 
iavastigoted  by  Yiag 
farther.  For  e  rigi 
coaditions  are  redef 
tiea  the  aetioa  of  t 
solid.  By  a  proper 
shown  that  the  soint 
fluid  sphere,  a  cavi 
field,  are  all  deriv 
of  aa  elastic  iaclas 
rates  of  eaergy  scat 
Steele  are  feaad  to 
the  fonrth  powar  of 


eae  coapressloaal  waves  by  e 
a  aa  elestlc  solid,  which  waa 

aad  Trvail.  is  oxaained 
d  iaclasioa,  the  boundary 
iaed  to  teke  lata  coasidere- 
he  iaclasioa  iaside  the 
liaitiag  process,  it  ia 
ioas  for  0  rigid  insert,  e 
ty.  or  aa  obstacle  ia  a 
able  froa  the  geaeral  rasalts 
loa.   Ia  eech  ease,  the 
teriag  dee  to  a  saall  ob- 
be  iaversely  proportleaal  to 
wove  leagth.   (Author) 
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AD-410  229     Die.   25 
(TISTP/JH)  OTS  price  #1.60 

Texes  D.,  Aastla. 

HIGH  PRESSURE  SPECTROSCOPY. 

Teraiaal  rept.,  1  Nov  56-31  Oct  59, 

by  H.  M.  Robertson.   31  Oct  59,  l6p. 

Coatract  AF49  638  35 

AFOSR  TI60  51  Uaeiassified  report 

Deseripterat   (•Spectroscopy,  Higk  pressare 
researck),  (•Hydrostatic  pressure,  Absorptioa), 
Selveats.  Vapor  pressure,  Freqeeacy  skift. 
Deaslty,  ■elecalar  properties,  Holecalar 
spectroscopy. 

AO-410  236      Div.   25 
(TISTP/ILC)  OTS  price  #8.10 

Hugkos  Researck  Laba.,  Mallbf,  Calif. 

CESIUM  PLASMA  STUDIES  FOR  THERMIONIC  ENERGY 

CONVERSION. 

Flaal  rept. .  Phaae  II. 

by  i.   Y.  Made  aad  R.  C.  Kaecktll.   Jaae  63.  91p. 

Coatract  Near3$0100,  Task  399  358 

Unelaaaified  report 

Oescriptorst  ("EBergy  ceaveraiea.  Tkeraioaic 
coavortora),  (•Plasaa  pkysica,  Cesiaa),  Elec- 
troas,  Electrea  boabardaaat.  lajaetlea,  leas, 
Reslstaaea  (Electrical),  Probability.  Neutrali- 
aatioa,  Taatalaa.  Plaaaa  abeatk,  Measareaeat. 
Diatribatlea,  Naclear  cress  seetleaa. 

Mork  oa  tbree  aeparato  sabjeeta  of  Iatoreat  te 
tkeraioaic  eaergy  ceaveraiea  aad  related  te  fan- 
daaeatal  propertiea  of  plaaaaa  are  dlaeassedi 
(1)  tkeraaliaatioa  of  feat  eleetroas  iajected  late 
a  kigkly  ioaixed  plaaaa;  (2)  raaiativity  ef  a 
kigkly  ioaixed  plasaat  aad  (3)  prebability  ef 
aeatrallsatiaa  of  coalaB  loaa  ea  a  kot  taatalaa 
aarfaee.   Tke  proeeaaea  ef  tkeraaliaatioa  of  fast 
eleetroas  iajected  lata  a  plaaaa  tkroagh  a  plaaaa^ 
skeatk  are  lavestigated  beeaaae  suck  lajectioa  aad 
tkeraalixatien  nre  believed  to  occar  ia  tke  plasaa 
of  tke  low  voltage  are  eeaiaa  plasaa  tkeraieate 
eaergy  ceavertor.   Tke  raaiativity  of  kigkly 
ioaixed  plaaaaa  la  laveatlgated  beeaaae  It  ac- 
coaats  for  ea  iapertaat  part  ef  tke  iateraal  vol- 
tage drop  la  tkeralonie  eaerffy  eoavertera.  partl- 
CBlarly  whea  tke  iaternel  realetive  voltage  drop 
ia  aialalxed  by  alnlalxlng  tke  effect  ef  eleetrea- 
aaatral  eolllaioaa.   lavestigatteaa  oa  tke  prob- 
ability ef  aeatrallBatiea  of  eeaiaa  ieaa  ea  kot 
taatalaa  are  reported  as  a  by-prodaet  obtaiaed 
la  aaiag  the  eeaiaa  plaaaa  apparatus  developed 
for  the  other  experlaeata  eoadaeted.   (Aether) 


Division  25  -  PHYSICS 

A0-i10  2^2      Di».   25,  7 
(TISn/EJH)  OTS  price  $8.60 

■ot*rola  lac.  Phoeaix,  Ariioaa. 

STUDY  OF  FAILURE  lECHANISMS  AT  SURFACES  AND 

INTERFACES. 

Flaal  rapt., 

by  Keaaetk  Graeaoaflk,  Fraak  Raad  aad  Kara 

Joliasaa.   Mar  63.  93p. 

Contract  AF30  602  2593.  ProJ .  5519.  Task  551906 

RADC  TOR63  152         Uaclastlfiad  report 

Daacriptorii   (•Dielectric  filas.  Sarface 
propertiaa).  (•SeaicoBdactor  filas,  Sarface 
prapertiea).  (•■etal  filas.  Sarface  proper- 
tiei).  Electrodes,  Capacitors,  Difrasioa.  Elec- 
trical properties,  Sarraces.  Failare  (Neckaa- 
ics),  Taatalaa,  Taatalaa  coapouads,  Alaaiaaa, 
Alaaiaaa  coapoaads,  Tia  coapoaads.  Oxides, 
Class. 

lavestigatioa  of  tke  iaterface  betaeea  a  aetal 
fila  aad  a  tkla-fila  dielectric,  e.g.,  taatalaa- 
taatalaa  oxide,  alaaiaaa-alaaiaosilieata  glass, 
iacorporated  ia  tkia-fila  capacitors  were  provid- 
ed laforaatioa  aecessarjr  to  ideatify  aad  qaaati- 
tatively  defiae  tke  cbaracterist ic  failare 
■eckaaisas  at  tkese  iaterfaces.   Tke  freqaeacy 
dispersioa  of  capacitaace  aad  dissipatioa  factor 
for  tke  taatalaa-taatalaa  oxide  syttea  fits  a 
carve  predicted  by  a  aatkeaatical  aodel  of  tke 
iaterface  based  oa  aa  expoaeat ially  varyiag 
resistivity  across  tke  iaterface.   Radioactive 
diffasioa  stadias  revealed  tkat  irreversible 
ckaages  ia  stoickioaetry  occar  across  tke  iater- 
face of  tkeraally.  tkeraal-electrically  stressed, 
taatalaa-taatalaa  oxide  iaterfaces.   No  correla- 
tiea  betweea  ckaages  ia  electrical  properties 
aad  the  observed  irreversible  diffasioa  of 
taatalaa  across  tke  stressed  iaterface,  were 
aade.   Resalts  of  tke  iavestigat ioas  oa  varioas 
seaicoadactiag  tia  oxide  f ila-sabstrate  aodel 
systeas  were  revealiag  ia  teras  of  tke  qaalita- 
tive  aatare  of  possible  failare  aodes  associated 
witk  tke  aatare  of  tke  sabstrata  iaterface. 
(Aatkor) 


A0-i10  26i     DIv.   25.  « 
(TISTP/RL6)  OTS  prico  17.60 

Sylvaala  Electric  Prodacts.  lac.  loaatala  Viow. 
Csllf. 

RESEARCH  ON  TECHNIQUES  FOR  LIGHT  MODULATION 

DETECTION. 

lataria  aagiBaoriag  rapt.  ao.  A,    1  Mar-I  Jaly  63, 

by  D.  B.  Caddos.  B.  J.  McBartry.  A.  B.  Slegaaa. 

aad  R.  Targ.   1  Jaly  63.  67p.   Rapt.  ao. 

BPSN6799 

Coatraet  Ar33  657  S995 

Oaelassiflad  report 

Daseriptors:  (*Pkototabes,  Microwave  eqaip- 
aeat).  (*Ligkt  coaaaaication  systoas.  Lasers), 
(*Oeteetloa.  Aaplitude  aodulatioa).  Detectors, 
Desiga,  Traveliag  wave  tabes.  Aaalysis,  Power. 
Pketocetkodos,  Modalatiea,  Measareaent,  Veloc- 
ity, Electrical  coadactaace.  Soasitivity. 
Ligkt.  Pkotoaaltipllars.  Froqaaacy  aedalatioi. 
Broadbaad.  Modalatora. 

Aa  applied  researck  prograa  coadactod  by  tke 
Sylvaala  Microwave  Device  Divisioa  te  establlsk 
tockaiqaas  far  ligkt  aodalatloa  datoctloa  is 
covered,  aad  it  coaelades  a  oae  year  prograa  oa 
aaplitade  aodalTlioa  (AM)  detectors.   Safflcieat 
iaforaatloa  is  provided  for  tke  detailed  aader- 
staadiag.  desiga  aad  ase  of  traveliag-wave  ai- 
crewave  pkototabes  (TMP's).   Ike  aajor  topics  ares 
(1)  aa  aaalysis  of  tke  depoadeaco  of  power  outpat 
oa  tke  large  spread  ia  ialtial  velocities  froa 


pkotoelectrie  catkodes;  (2)  aaalyais  of  tke  coa- 
versioB  of  carreat  aodalatioa  to  velocity  aodala- 
tloa ia  tke  gaa'  regioa  of  a  TMP;  (3)  detailed 
calcalatioas  of  eqaivalaat  coadactaace.  Goq. 
wkick  expresses  tke  way  ia  wkick  velocity  aodala- 
tioa is  coaverted  to  cireait  power;  (x)  coapre- 
keasive  aeasHroaeats  on  THP's  aad  coaparisoa  witk 
detailed  tkeory;  (5)  saggestioa  aad  atiliaatioa 
of  a  aovel  teckaiqae  for  aeasuriag  Req;  aad  (6) 
a  suaasry  of  researck  coatribatioas  oa  tke  AM 
deaodalator  ptofrnm.       (Aatkor) 


AD-^10  272      Div.   25 
(TISTM/EJH)  OTS  price  $1.60 

Caraegie  last,  of  Teck..  Pittsbargk,  Pa. 
MAGNETIC  SUSCEPTIBILITY  OF  Ca(N03)2  2.5H20, 
by  L.  Berger,  S.  A.  Friedderg,  aad  J.  T. 
Sckrieapf.  12  Jaae  63.  I6p.  T816 
CMtract  Noar76005.  ProJ.  NR016  301 

Uaclassified  report 


Descriptors: 
■agaeti  %m) , 
coapauads) , 
coapouads), 
coapouads) , 
Magaetic  properties, 
Cryegeaics.   Spia. 


(•Copper  coapouads,   Aatiferro- 
(*Aatif orroasgnet i sa.   Copper 
(•Magaetic  aaterials.   Copper 
(•Paraaagaetic  aaterials.   Copper 
Nitrates.   Ioas.   Hydrates, 

Siagle  crystals.   Powders, 


Tke  aagaetic 
"trikydrate 
ared  oa  tke  p 
U-20  aad  0.4 
SBSceptibilit 
aaa  at  3.2  K. 
aad  drops  ver 
teaperatare. 
of  a  typical 
data  kave  bee 
cal  calculati 
ckaias  or  bia 
crystal,  tke 
tioa  parallel 
larger  by  203t 
perpeadicular 
to  a  aaiaxial 
(Aatkor) 


susceptibl 
•  Ca(N03)2 
owder  aad 
-4.2  K  ran 
y  of  tke  p 

wkere  it 
y  rapidly 

Tkis  beka 

aatiferroa 

a  coapared 

ons  for  an 

ary  claste 

susceptibl 

to  tke  ao 

tkaa  tke 

dlrectioa 

aaisotrop 


lity  of  cupric  a 
2.5H20  kai  beea 
on  siaglo  crysta 
ges  of  toapvrata 
owder  kas  a  roaa 
is  equal  to  0.06 
towards  zero  bel 
vior  differs  fro 
agaet.  Tke  expe 
witk  existiag  t 
tif erroaagaetic 
rs.  Ia  tke  slag 
lity  aeasured  ia 
aocliaic  axis  is 
susceptibility  i 
s.  Jtkit  is  prob 
y  of  tke  g  facto 


itrate 
aeas- 

Is  ia  tke 
re.   Tke 
ded  aaxi- 
5  CGS/aole. 
ow  tkis 
a  tkat 
riaeatal 
keoroti- 
llaear 
la 

a  dlrec- 

always 
a  tke 
ably  djo 
r. 


AD-i10  287     Div.   25 
(TISTP/RLC)  OTS  price  $6.60 

Westiagkoase  Electric  Corp.,  Pittsbargk.  Pa. 
THEORETICAL  QUARTERLY  PROGRESS  REPORT  NO.  i. 
Fiaal  rept. 
1962.  1v. 
Coatraet  N0bs84687 

Uaclassified  report 

Descriptors]   (•Bisaatk  coapoaads.  Tellarides). 
(•Siagle  crystals.  Bisaatk),  (•Traasport 
properties,  Aaalysis).  Alloys,  lobilo,  la- 
purities.  Measaroaeat.  TeUariaa,  Eloctroas, 
Teaperaturo,  Tkoraal  coadactlvity .  Electrical 
coadactaace.  Tkeraoelectricity.  Crystal 
lattices.  Experiaeatal  data,  Hall  effect, 
Resistaace  (Electrical),  Aaisotropy,  Blectrea 
deasity.  Seatteriag. 


Bi 
ia 
ca 
ka 

i 

aa 
At 
is 
vi 
wk 


saatk  tellaride  aad  its  alloys  are  tke  aost 
portaat  tkeraoelectric  aaterials  for  appli- 
tieas  aear  rooa  teaperatare.   Ia  tke  past,  it 
s  always  been  wade  n-type  by  addiag  a  foreiga 
parity.   Soae  aensureaeats  are  reported  oa 
terial  aade  a-type  by  addiag  excess  tellariaa. 
very  low  teaperatares.  tke  eloctroa  aobility 
aboat  tea  tiaes  larger  tkaa  kas  beea  pre- 
oasly  reported.   Ia  tke  teaperatare  raage 
ere  tke  aaterial  is  a  useful  tkeraoelectric 
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i 


■sterial.  tkere  is  little  ckaage  ia  tke 
However,  tke  larger  aobility  at  keliaa  t 
peYataras  aay  allow  oae  to  do  experiaoat 
as  cyclotroa  resoaaace  wkick  will  give  a 
aeasareaeat  of  tke  eltctreatc  bead  strac 
tkaa  kas  beea  possible  previously.   Resul 
sa  iavestigatioa  of  tke  Seebeck  coeffici 
tkoraal  coadactlvity.  aad  electrical  coa 
Ity  of  bisaatk  siagle  crystals  are  givea. 
(Aatkor) 


AD-410  296     Div.   25 
(TISIP/RLG)  OTS  price  $2.60 


•t- 


t« 


QUARTZ-CRYStALS 


fbility. 


sack 
better 

re 
ts    of 

<t, 
4ctlv- 


lity 
Quarts 


Pfeel- 


4^taia- 

0  aad 
ifkrallel 
I    as   a 
Itigated. 


aaia 

M   aetal 

iteaents 


Obtervatoire   de  Paris-Meudoa    (Fraace) 

THE   STABILITY    AND   Q-FACTOa   OF    QUART2-C-. 

EXCITED   BY  THE   PASALLBL    FIELD   TECHNIQUE. 

Fiaal    rapt.,    1    May  61-30  Apr   63. 

30  Apr  63,  27p. 

Coatraet  DA91  591EUC1752 

Daclassifled  repor 

Descriptors:  (•Qaarti,  Crystals).  ("Qu 
eoatrol.  Agiag  (Materials)).  Bxcitatioa 
crystal  resoaators.  Stability,  Electric 
properties.  Platiag,  Daapiag,  Metal  fil 
Measaroaeat,  Electrodes,  ladactaace,  Ca 
taace.  Field  eaissioa.  Experiaeatal  dat 

Tke  developaeat  of  parallel  field  excited 
crystals  was  stadied  witk  tke  purpose  of 
lag  qaarts  crystal  resoaators  kavlag  kigk 
lew  agiag.   Tke  electrical  paraaeters  of 
field  excited  crystals  aad  tkeir  variatlo 
faactioa  of  tke  platiag  pattera  were  lave, ».,„«, 
Quality  factors  of  six  aillioa  were  obtaii(ed  witk 
•  gap  ef  about  laa.   Parallel  field  excited 
crystals  with  wide  gap  skewed  Q' s  ap  to  t4«  ail- 
lioa.  Tkis  led  to  tke  cooclusioa  tkat  tk 
factor  liaitiag  Q  is  tke  daapiag  diie  to  t 
fila  deposited  oa  tke  surface  of  tke  crys 
ttpeclally  ia  tke  ceater.   Series  of  aeas.,„„„i. 
■•re  carried  oat  witk  tke  aoraal  field  exflitatioa 
•«lag  aaaular  electrodes,  wkick  is  tke  re«^4rsed 
oetkod  as  ceapired  to  coaMatioaal  platlad^   Aa 
iscrease  of  tke  ceatral  aaplated  area  is  Sdllowed 
kjr  aa  iacrease  of  tke  <Hvalae.  wkick  coafi'tfaed 
Ike  above  conclasioa.   Aa  atteapt  was  aad«(  toward 
tke  eliaiaation  of  tke  weak  polats  of  botk:  de- 
icribed  aetkods.  i.e.  toe  kigk  iaductaace  lU  case 
•f  tke  parallel  field  aad  too  kigk  capaeitly  ia 
esse  of  tke  aoraal  field  excitatioa  asiag  aaaular 
•lectrodes.   (Aatkor)  ^ 


W-410  329     Div.   25,  10 
(TISTP/RLG)   OTS  price  #4.60 

Aerospace  Corp.,  Los  Aageles.  Calif. 
*  LITERATURE  SURVEY  OF  IONS  IN  FLAMES 

Ja.hA  «'••■••   15  Juae  63,  37p.  Rapt 
««169  S3.153  01TN5 
Csatract  AF04  695  169 
■»D  TDR63  105 

Uaclassified  report 

Oescriptorsi   (•Ioas,  Flaaes),  Reviews. 
kastioa,  Coabastioa  prodacts,  loaixatioa 
laaiiatioa  poteatials,  lea  soarces,  Reco 
blaatioa  reaetioas.  Gases,  Electros  capt 
Hydrocarboas,  Tables. 


IJe  literatare  oa  tke  'ioas  ia  flaaes'  ... 
•f  coabastiea  ia  laboratory  flaaes  was  revi 
i»a  aatare  ef  excess  aoa-eqai libriaa  ioaisi 
■■d  rates  of  ioaisatioa  are  discussed.   Rai 
|»r  pasitive  ioa  decay  are  preseated  as  wel 
••  tke  effects  ef  eleetroaegat ive  gises  oa 
•■•■ats  of  ieaixatiea.  rates  of  positive  it 
••«  eloctroa  decay,  aad  rates  of  eloctroa 
*ttackaeat.   (Aatkor) 
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PHYSICS  -  Division  25 


AD-410  332     Div.   25.  7 
(TISTP/MH)  OTS  price  $3.60 

Florida  U.  Engiaeering  aad  ladustrial  Experlaeat 

Statioa,  CaiaesviUe. 

MASS  TRANSFER  IN  POROUS  GAS  DIFFUSION  ELECTRODES 

II.   MASS  TRANSFER  THROUGH  A  SINGLE  CYLINDRICAL 

PORE  TO  A  SEMI-INFINITE  REACTIVE  CYLINDER 

Suaaary  rept.  ao.  9, 

by  G.  P.  Dlstefaao,  Mario  Arlet,  aad  Leoa  L. 

Ckiu.  15  Mar  63,  30p. 

Coatraet  DA49  166  502ORD860 

Uaclassified  report 

Descriptors:   ("Fael  cells.  Electrodes). 
(•Gases.  Diffasioa),  Transport  properties, 
Oxygea,   Water.   Diatoaic  aolecalet,   Matke- 
aatical  aodels.   Batteries  and  coapoaeats. 
Electrockeaistry,   Porous  aaterials. 


Tke  value  fo 
dieted  by  tk 
tiaes  greate 
aad  Distefaa 
trolyte  peae 
aaaalus).  0 
aodel  is  tka 
suck  aa  exte 
a  seai-iafia 
experiaeatal 
greater  tkaa 
coastitate  a 


r  tke  aaxiaaa  eurreat 
is  aodel  is  approxiaat 
r  tkaa  tke  value  obtai 
o  aader  tke  assuaptioa 
tratioa  ia  tke  pore  (s 
ae  of  tke  aaJor  assuap 
t  tke  liquid  peaetrate 
at  tkat  tke  pore  caa  b 
ite  cyliader.   It  was 
data  tkat  aay  peaetra 
one  p3re  diaaeter  is 
seai-iafiaite  cyllade 


density  pre- 
ely  tkree 
aed  by  Arlet 
of  BO  elec- 
eai-iafiaite 
tioas  of  tkis 
s  tke  pore  to 
e  considered 
concluded  froa 
tioa  deptk 
sufficieat  to 
r.  (Autkor) 


AD-410  356 
(TISTM/AM) 


Div.   25.  14 
OTS  price  $3.60 


Space  Scieaces  Lab.,  Geaeral  Electric  Co.. 

Pkiledelphia,  Pa. 

PERFORMANCE  OF  SEVERAL  ABLATION  MATERIALS  IN 

SIMULATED  PLANETARY  ATMOSPHERES, 

by  R.  A.  Skeridan,  N.  S.  Diacoais, 

Varrea.  Jr.  Apr  63.  16p.  Rept.  no. 

ProJ.  950250 

Uaclassified  report 


aad  H.  R, 

R63SD35 


•7 


Tke  tkoraal  protectioa  by  ablatioa  of  vekicles 
oateriag  siaalated  planetary  ataospkeres  was 
tke  subject  of  tke  preseot  stady.   Tke  capability 
for  sack  a  stady  was  provided  by  tke  Space 
Scieaces  Laboratory's  taadea  Gerdiea  arc~a  kigk 
parity,  kigk  eatkalpy  desiga,  adapted  to  free  Jet 
testiag.   Mali  kaowa  ablatioa  aaterials  typical 
of  tkree  classes  of  ablators  were  tested  ia  tke 
arc-keet  gas  aixtare  ropreseatatlve  of  Martiaa 
aad  Veaasiaa  ataospkeres.   Tke  perforaaace  of 
eack  aaterial  ia  each  gas  aixtare  is  evalaated 
ead  coapared  witk  siailar  perforaanco  ia  air. 
Tke  resalts  illastrate  tke  severity  of  tke  eatry 
problea  for  Mars  aad  Venus  relative  to  Eartk 
re-entry  for  kigk  keatiag  rate  or  priaarily 
steady  state  ablatioa  sitaatioas.   Tke  effects 
of  aoa-steady  ablatioa  and  gas  radiatioa  oa 
aaterial  perferaaBce  were  aot  stadied.   (Aatkor) 


AD-410  357     Div.   25 
(TISTP/RLG)   MS  price  $1.10 

Rias  lac,  Baltiaare,  Md. 

EFFECT  OF  IMPURITIES  ON  THE  ELECTRICAL  RESISTIV- 


Dlyisloii  25  -  PHYSICS    i 

ITV    INCIIASE   DOIING    EL0N6ATI0N   Or   CAOHIUII   AT 

78  DIM  US   K. 

ky  r.  I.  St«*«BS«i  •»*   H.  I.  Pciffar.   July  63. 

5f.    Tvckileal  r«pt .  ■•.  9 

C«Btraet  N«Br370700 

Otelaitifivd  r«Mrt 

DcteriM*''**   (*l«tiftaac«  (Ilectrical)r'^B- 
yaritiaa),  (•Dafaraat ioa,  CadaiM*),  (•Col«  work- 
ia9,  Kx^riMBtal  data),  Plasticity.  Lead, 
■agaailaa.  Copper.  Nira,  Mcacuraaaat.  Strastat. 

Data  aktaiaad  aa  eadalaa  eaatalaiag  iM»rltlas 
ara  praaaatatf.   Tka  iaflaaaca  of  load,  ■agiatlaa 
aad  aappar.  la  partiealar,  ara  diseaisad. 

(Aatkar) 


A»-i10   358  OiT.      25 

(nSTP/ILG)      OTS  prlea  |1.60 

■  las   lie.    Baltlaora,   Id. 

IICOVIIT  or   DEFECTS   rOLLO«IN6  OEPORIATION   OP 
nCB   POIITY  CAOaiOM  AT   78   DEOEES  K. 
ky  P.    I.    St8T*Bioa   aad   ■.    I.    Palffar.    Jaly  63. 
'17p.   Taekaleal   rapt.    ao.   i 
Ckatraet  Nair370700 

Oaelaatlflad  rapart 

Daaerlptarst      (•Dafaraatloi.   laeofary) .    ('Cad- 
alaa,   Cald  aarklafl) ,   Wlra.    Plaitlelty.    Natlaa, 
Daailty.    Exparlaaatal   data,    laaiaraaaat.    la- 
•istaaea   (Blaetrieal) .   Eaargy.    Haat   of  Actlva- 
tiaa.    Low  taaparatara  raiaarek. 


AD-ilO   380  Dlv.      25.   I 

(TISTP/KL6)   OTS   prlea  9.79 

Dlraatarata  of  Matarlals   aad   Procattat,   Aaro- 

aaatleal   Syitoai  Dlv..    Nrlgkt-Pattar toa  Air 

Parca  Baaa.   Okio. 

PIBPAIATION   AND   DSE   OP   OIGANIC  COIPODNDS  AS 

DISKiSINC  DEYICES  POI    LONG   NAVELEN6TH   X   RATS. 

Plaal   rapt..   Nar   60-Nar   63. 

ky  VilUaa  L.    Baaa   aad  David   «..  Plsekar.    lay   63. 

18p. 

Praj.  7360,  Ta«k  736005 

ASD  TDI63  310  Oaelaiflfiad  raport 


•X-ray  diffractioa  analyili, 
Saattariafl) ,   (•Orgaale  coapouadi. 


Oascriptori:   ( 

•  kaalttry)".   X-ray  ipactraa 


Physical 
Salts.   Alipkatic 


aaapaaads.  Carkazyllc  acids.   Natalorgaaic 
aaapaaads.   Slagla  crystals,   Oiffraetiaa  grat- 
iBfs.   Taklts.  Araaatie  caapaaads.   Exparl- 
aaatal  data.   Praparatlaa. 

Laafl  spaclags  aad  pkyslaal  prapartlas  ara  skoaa 
far  a  aaakar  of  aatalllc  salts  of  a-allpkatlc 
aelds.   Aaaag  tka  salts  ara  tkasa  af  tkalllaa, 
cappar.  load.  slae.  araayl  radical,  Iroa.  cokalt. 
alekal.  aagaaslaa.  aad  tka  aora  saap-lika  aaabers 
saak  as  sadlaa,  potasslaa,  lltkiaa  aad  calclaa. 
Spaalags  raagad  froa  akoat  IS  A  to  40  A  for  tko 
salts  aaasarad,  Mkick  Is  af  tka  eorroet  sisa  for 
asa  as  a  disparsiaf  daviea  la  tka  X-ray  spactral 
raglaa  15  ta  60  A.   Saaa  salts  vara  foaad  to  kava 
prapartlas  aklck  aagatad  tkair  asa  as  dlsparsiag 
davleas  for  X  rays,  aklla  atkars  wara  foaad  to  ba 
pataatlally  gaad  aaalyslag  crystals  or  tkraa 
dlavaslaaal  gratiags.   Of  tka  caapoaads  praparad. 
Blaa,  tkalllaa  aad  araayl  salts  skoaad  praalsa 
far  asa  as  dlsparsiag  davleas  for  loag  vava  X 
rays.  Alaost  aay  daslrad  loag  spaclag  aay  ba  ab- 
talaad  «itk  tka  rlgkt  caabiaatloa  of  aatal  aad 
acid,  aad  tkasa  spaclags  aay  ka  calcalatod  oaca 
a  graap  af  tkraa  or  aoro  salts  af  a  koaologoas 
sarlas  kas  k*«a  praparad.   Basalts  aa  saaa  aro- 


aatlc  caapaaads  sack  as  aoaovalaat  aatal  salts 
af  pktkallc  acid  ara  discassad.   Tkasa  caapaaads 
sko«  proaisa  far  asa  as  slagla  crystal  aaalyiars 
far  saft  X  rays.   Soft  X-ray  spaatra  ara  sko«a 
■slag  a  layarad  kariaa  staarata  flla  aa  glass  aad 
patasslaa  acid  pktkalata  as  aaalysars.  (Aatkar) 


AD-410  386     Dl».   25.  9 
(TISTA/VGN)  OTS  price  $8.60 


■ass, 


Aaraalastic  aad  Straetaras  Rasaarck  Lak. 

last,  of  Tack..  Caabridga. 

THE  INCLUSION  OP  NATBBIAL  STRENGTH  IN  HTDRODtNAilC 

CALCULATIONS, 

ky  Naltar  Harraaaa.  Arfaa  H.  Joaas  aad  Jaka  H. 

Parey.  Apr  63.  97p.  TR106  1 

Coatract  Ar29  601  i601 ,  PraJ.  5776,  Task  577601 

AFSMC  TDR63  12        Oaclasslfiad  rapart 

Daaariptarat   (vSallds,  lapact  skaeks), 
(•Gaoaatrle  faras.  lackaalaal  prapartlas), 
(•Hydrodyaaaias.  Tkaory) ,  Strassas.  Tbaraa- 
dyaaalcs.  Natal  platas.  Copper,  Dafaraatlaa, 
Elasticity,  Caaprasslva  prapartlas,  Skack  aavas, 
Dyaaaics. 

Davalapaaat  is  rapartad  af  a  tkaary  far  dasarlk- 
iag  tka  raspoasa  af  salid  kadias  to  kigk  iatoaslty 
iapalsira  loads,  laaladlag  tka  affaat  of  aatarial 
straagtk.   laelasloa  af  aatarial  straagtk  raqairas 
a  fall  tkaraodyaaalc  traataaat,  aklck  kas  sat 
kaaa  satlifaetorily  foraalatad.   Aa  sppraxiaatiaa 
is  eaasidarad  la  aklck  aatrapy  prodactiaa  daa  ta 
plastic  flaw  is  aaglaetad.   la  tka  rasaltaat 
tkaary.  strassas  ara  ralatad  ta  alastle  stralas 
tkraagk  aa  isaatrople  strala  aaargy  pataatlal, 
aad  tka  alastia  stralas  ara  Halted  ky  a  yial8 
ceadltiaa.   Basalts  af  aa  aaalysls  af  dyaaaic 
eeapressibillty  data  far  aeppar  ta  2.7  Nkar  by 
secead  order  elasticity  tkaary  are  very  eaeaarag- 
iag.   Aaalysls  af  exparlaeatal  plaaa  wave  prap- 
agatiaa  data  far  alaaiaaa  witk  a  variety  of 
yield  faactiaas  ladicatoi  tkat  praseatly  aeasar- 
able  qnaatitias  do  act  pravlde  a  seasltlTa  aeaaa 
of  detoraiaiag  tka  yield  faactiaa.   Otker  caafig- 
■ratioas  aay  be  acre  saitabla,  bat  reqairo  devel- 
opaoat  of  tao-dlBeaalaaal  salatiea  aatkeds. 
(Aatkar) 


AO-410  392     Di».   25 
(TISTP/NFA)  OTS  price  91.60 

Aray  Naterialt  Reiearck  Ageacy,  Natertawa.  Nass. 

SONE  CALCULATIONS  OF  OBSBBVABLES  BASBO  ON  THE 

SCHMAITZ  NETHOD. 

by  R.  J.  Melss.  Jaa  63.  7p. 

ProJ.  1H02^^01A110 

ANRA  NRL  Rept.  128 

Descriptorst   ("Qaaataa  aeekaaies.   X-ray 
spectroscopy),   Neliaa,   Partial  dlfforoatial 
•qaatieas.   Electroas,   Faactiaas,   Operatiaas 

(Natkaaatics). 


C.  S( 


aaargy  atiliiiag  appraxiaate  wave  faaatlaas.   Be 
kava  exteaded  kis  calealatioas  far  tka  graaad 
state  af  keliaa  ta  atker  oae  eleetraa  abserrablas^ 
sack  as  tka  X-ray  scattoriag  factar,  (<1/r  sq). 
(<r»  aad  to  (<dolta(r)»  far  tke  triplet  state 
of  keliaa.  (Aatkar) 


M 


*D-^10   Ab7  Dl».      25.    15 

(TISTP/BFA)    OTS   price  91.60 

Oaivorsity   of   Seatkera  Calif.,    Los  Aagales 

SORE   ASPECTS  OF   THE  THEORY  OF    IRREVERSIBLE 

STATISTICAL  MECHANICS. 

Asaaal    taekaleal   rapt.. 

by   H.    S.    Taylar    aad   J.    Stack!.    1962,    lip. 

Coatract   Noar22823.    PreJ.    NR013   307 

OBClassifiad   report 


Descriptorst  (*Statlstlcal  aeekaaies, 
(•Gases.  Eiaetle  tkeary) ,  Operators  (Hat 
aaties) .  Particles.  Particle  trajaetorie 
Statistical  distribatioas.  Naaorlcal  aaa 
Probability.    Traaspert   properties. 


AO-^10   i08 
(TISTP/NH) 


Dl».      25,    ^ 
OTS   price   98.10 


Tib 


ory)  , 
i«- 
>. 


Space  Sciences  Lab.,  Geaaral  Electric  Co.. 

Pbiladelphia.  Pa. 

BEAT  TRANSFER  IN  HYPERSONIC  FLON  NITH  RADl|!riON 

AND  CHEMICAL  REACTION. 

by  S.  N.  Scale  aad  D.  H.  Saapsaa.   Mar  63, 

Itpt.  aa.  R63SD46 

Uaelassified  report 


Pretest 
■■d  Pro 
eal  Pro 
sader  t 
Acroaaa 
doB.  Ea 

Doscr 

(•Aer 
radia 
Laaia 
Disio 


•d  at  tke  Tweaty-First  AGARD  Caabas 
palsiaa  Haetiag  ea  Sapersaaic  Flew, 
cesses  aad  Radiatlre  Traasfer,  1-5 
ka  spaasarskip  af  tke  Adviiory  Groa 
tical  Besearek  aad  Oevelopaeat,  NAT^ 
glaad. 


iptersi  ("Hypersoaic  flaw.  Heat  trk 
odyaaaic  keatiag.  Spacecraft),  Tker 
tioa,  Beactiea  kiaeties,  Skock  ware 
ar  baaadary  layer,  Ckeaical  reactia 
ciatioa.  Vector  aaalysls,  Taylor  sa 


Tke  effect  of  radiative  traaspert  oa  tke  s 
•f  the  skock  layer  prodaced  ia  froat  of  a 
leaic  vekicle  ia  aa  eartklike  ataospkere  i 
led.  Specifically,  tka  affects  af  radiati 
the  stractare  of  tke  baaadary  layer  aad  tk 
•are  are  deteraiaed  aaaerically  for  the  op 
this  Halts.   (Aathor) 


A0-i10  417     DiT.   25,  9 
(TISTP/BL6)  OTS  price  91.60 

Lsaeit  Geological  ObsarTStory,  Palisades. 

SORE  COMMENTS  AND  P80SPECTIVES  ON  DYE  OIFFf^I 

EIPERIHENTS. 

by  Takashi  lekiye.   Jaly  63.  12p. 

Ceitract  N0ar26648.  ProJ.  NB083  U2 

Uaelassified  report 

Descriptorst   (•Dlffasioa.  Dyes).  (•Oeeel  ear- 
rsats.  Reviews).  Hydrodyaaalcs,  Mathaaatlcal 
••dels.  Xsatroplsa.  Flaoroaeters.  Theoryi  Miad, 
Tarbalaaca,  Velocity.  Viscosity.  Eqaatiofk. 
Fanctioas. 


*»-i10  430     Div.   25 
(TISTP/MFA)  OTS  price  91.10 

■■diatioa  aad  Salid  State  Physics  Lab.,  Ne4  Yerk 

0..    N.    Y. 

THE  EFFECTS  OF  HIGH   ENEBGY   BADIATION  ON 

mSULATOBS. 


Its. 


PHYSICS  -  Division  25 

Progress  rept.  ao.  2,  1  Sep  62-28  Feb  63, 
by  Hartaat  P.  Kallaaaa.   Apr  63.  6p. 
Coatract  DA36  039Be89l80.  ProJ.  3A99  25  OO4 

Uaelassified  report 


A  stady 
positro 
teraiai 
actioB 
low  eae 
of  ekar 
tke  tra 
caa  be 

■BBlkil 

process 
witk  tk 
re  scare 
of  latt 
seetioB 


of  tke 
as  ia  s 
ag  tke 
betweea 
rgias  1 
god  par 
asieat 
observe 
atioa  s 
as  aade 
0  solid 
k  saaaa 
ice  vib 
s  of  po 


aaaikilati 
olids  witk 
paraaeters 

ekarged  pa 
s  praseatod 
tides  ia  s 
effects  9t 
d  direet'ly 
peetra  are 
rlyiag  tke 
s  ia  wkiek 
rized  kere 
ratioas  qa 
sitroas  ia 


OB  charac 
tke  objec 
iaf laenci 
rtieles  a 
Tke  dy 
olids  aad 
radiatioa 
for  posit 
iaf laeace 
iataracti 
tkey  aaai 
eoasiders 
tke  aaaik 
iaaalator 


teristics  of 
tive  of  de- 
ag  the  iater- 
ad  solids  at 
aaaic  bekavior 
keaca,  e.g., 
ia  sack  solids 
roat  wkere  tke 
d  by  tke 
oa  of  positrons 
kilate.   Tke 

tke  iaflaeace 
ilatioa  cross 
s.   (Autkor) 


AD-410  431     Div.   25 
(TISTP/FEM)  OTS  price  93.60 

Carlyle  Bartoa  Lab.,  Jokas  Hepkias  U. ,  Baltiaore, 

Md. 

MAVE  FUNCTIONS,  ENERGIES.  AND  REDUCED  MATRIX 

ELEMENTS  OF  THE  5f3  CONFIGURATION  IN  INTERMEDIATE 

COUPLING, 

by  Haaaak  H.  Cresswkite.   May  63.  30p.  Tack.  rapt. 

aa.  AF105 

Contract  AF33  756  11029.  Task  4036OI 

Uaelassified  report 

Descriptors:   (•Crystals,  Spia),  (•Uraaiaa. 
lapurities).  lonixatioa.  Actiaide  series. 
Crystal  stractare.  Matrix  algebra.  Energy, 
Fanctioas,  Dipole  aoiients,  Absorption.  Poly- 
aoaials.  Operators  (Matheaat ics) ,  Tables, 
Perturbation  tkeory. 


Since  tke  crystal  field  can  be  coasidered  as  a 

periarbatioa  of  tke  free  ion  spectra  of  actiaide 

leas  ia  cartala  crystals,  eaergy  levels  aad  wave 

faactioBS  of  tke  Sf(3)  conf iguratioa  were 

calcalated,  wkick  la  tke  ground  coaf iguratioa  of 

0(3'*').  in  iateraediato  coupHag  for  values  of 

eki  >  seta/F2  of  7  to  11.   Energy  levels  are 

givea  ia  aaits  of  F2.  aad  wave  faactiaas  are 

expressed  as  liaear  coabiaatioas  of  Russell- 

Saunders  fanctioas.   Hydrogenic  aad  non-hydregeaic 

•pproxiaatioBS  are  coapared.   Reduced  aatrix 

eleaeats  ia  iateraediate  coupHag  are  givea  so 

that  crystal  field  splittings  aay  be  calculated. 

The  splittings  of  the  two  lowest  levels  of  U(3'*') 

ia  a  weak  field  with  aad  without  J-aixiag  are 

coapared.   (Aatkar) 

AD-410  433     Div.   25 
(TISTP/RLG)  OTS  price  92.60 


IBC. 


Geaaral  Telepkoae  aad  Electroaics  Labs. 

Bayside,  N.  Y. 

STUDY  OF  ADSORPTION  OF  GASES  ON  SOLIDS  IN  THE 

HIGH  VACUUM  RANGE, 

by  C.  M.  Blivea  aad  J.  F.  Florio.   30  Apr  63. 

19p.  Scieatific  rept.  ao.  4;  TR63  255  4 

Coatract  AF19  628  331.  ProJ.  5634.  Task  563405 

AFCBL  63  170  Uaelassified  report 


M 


Division  25  -  PHYSICS 

Dtteripterii   (•■■■■  iMctrtseopr.  Speetraa 
•■■Iritrt),  ("AdtorptioB,  6ai*t).  Cyelotroai. 
rumfimq   (Blcetroaies) ,  Klectroa  boat,  loaiia- 
tiaa,  Nltrayaa,  Taafttaa.  rilaaeati.  Praisare. 
Ixparlacatal  data,  Oxygaa,  Carbea,  Cheaieal 
rtaetiaaa,  ■•Ijrbdaaaa,  L«h  prasaara  rataareh, 
Sallda,  llaetroB  tabaa,  Klaetroa  taba  parts. 

Tba  paaplafl  »f4   af  aa  aaagatraa  aaii  spaetroa- 
atar  was  tfataralaad  both  ia  tba  praiaace  aad 
abtaaca  af  tha  ieaiiiag  elaetraa  baaa|  abaa  tba 
alactraa  baaa  is  abseat  tbe  paapiag  is  attribatad 
ta  ebaaieal  affacts  takiag  placa  at  tba  bot 
taagstaa  fllaaaat.   Tbls  abaaleal  paapiag  spead 
is  .0000715  lltar/sae.   Tba  dlffaraaee  betweea 
tba  t«a  paapiag  spaads  (.00002  litar/sec)  rapra- 
saats  tba  eaatribatloa  af  alaotraaic  paapiag  ta 
altragaa  raaaval.   Thasa  axpariaaats  aara  par- 
faraad  aa  saalad-aff  oaagatraas}  bewevar  siailar 
paapiag  pbaaaaaaa  ara  prasaat  ia  aay  systaa  asiag 
bat  taagataa  filaaaats,  aad  tbair  ralavaaea  ia- 
eraasas  as  tba  aparatiag  prassaras  ia  tba  axpari- 
swats  daaraasa.   Praliaiaary  data  aara  abtaiaad 
aa  tba  tateractiaa  bataaaa  oxygaa  aad  tba  earboa 
eaataiaad  la  tba  taagstaa  filaaaat  af  tba 
aaagatraa.   (Aatbar) 


A0-410*463     OiT.   25 
(TISTP/WA)   0T5  priea  $6.60 

Laekbaad  Aireraft  Corp..  SaaayTSla.  Calif. 

ELECTION  LOSS  PIOCESSBS  IN  NITIIC  OXIDE  PLASMAS. 

Piaal  rapt., 

by  I.  C.  Caataa  aad  T.  1.  Sbaw.  My  63.  62p. 

■apt.  aa.  LISC8  49  63  1 

Caatraet   Ar29  601    i955.    PraJ .    7811.    Task   780U 

ArsaC   TDR63   23 

Daelasslfiad  raport 

Baserlptarst   (aplasaa  aadiaa.  Nitragaa 
eaapaaads).  Oxidas.  Diffasioa.  Uppar 
ataaspbara,  MicrowaTas,  Mass  spaetraa. 
Elaetraa  daasity.  Naasaraaaat.  X  baad, 
Oasiga,  Oltravlalat  radiatlaa,  Daeay 
sebaaaa,  laaaablaatlaa  raactloas. 

■•salts  ara  prasaatad  far  aaasaraaaats  of  attach- 

aaat,  diffaslaa,  aad  alaetroa-pasltiva  ioa  ra- 
caabiaatiaa  la  aitrie  axida  gas  at  300  K.  pbata- 
ioaisad  by  palsad  Lyaaa-alpha  radiatlaa.   Elae- 
traa daasitias  aara  aaasarad  by  tba  alcroaara 
earity  aathad.  aad  altra-bigb  yaeaaa  tachalqaas 
aara  asad.,  Aa  rf  aass  aaalysar  datactad  aa  tha 
laa  NO-*-  for  0.1<p'£l.O  torr.   Attaehaaat  ax- 
bibltad  aaoaaloNS  bahaTlorf  tba  dacay  rata  had 
aa  appraxiaata  p2  dapaadaaea  far  3^p^  tarr 
bat  aara  aaarly  a  p3  dapaadaaea  far  8^p<16 
tarr.   Tba  rata  af  aabipolar  diffaslaa  dacraasad 
alth  prassara.  saggaitiag  diffusioa  eooliag;  for 
0.08  ^  p  ^0.25  tarr.  Dap  rariad  froa  83  to  110 

sq  aa  tarr  sae.   Caadltiaas  alth  raeoabiaatloa 
daalaaat  aara  aat  attalaad.   A  taatativa  valaa  of 
alpha,  tba  raeaablaatioa  eoaffielaat.  $  x  10  to 
tha  -7th  paaar  ca  ca/sac.  was  obtaiaad  fraa  ax- 
pariaoata  alth  attaehaaat  aad  diffaslaa  doaiaaat. 
(Aathor) 


AD-i10  476     OiT.   25,  8 
(TISTP/PEH)  OTS  priea  $21.00 

Office  of  Naval  Research,  Mashiagtea,  D.  C. 
PROCEEDINGS  OF  THE  FIFTH  NAVY  SCIENCE 
SYMPOSIOI.  NAVAL  RESEARCH  SPONSORED  BY  THE 


OPPICE  OP  NATAL  RESEARCH,  APRIL  18.  19,  20, 
1961  U.S.  NAVAL  ACADEMY,  ANNAPOLIS,  MARYLAND. 
1961,  367p. 
ONR  9  V.I  Daelasslfiad  rapart 

Daseriptarst   (•Syaposia,  Rasaarch  pragraa 
adaiaistratiaa},.  ("Qaeaiag  theory,  Aaalysls), 
(•Theraoalactricity,  Theraal  ceadact irity) , 
Distribatiaa,  Prabability,  Reekats.  later- 
ceptioa  probabilities.  Rocket  trajeetaries. 
Digital  coapatars,  Ship  aodels.  Hydrodyaaaies, 
Aeroelasticity.  Reaatry  rehicles.  Heatiag. 
RadiatioB  effects.  Gaided  aissiles.  Solid 
state  physics.  Particles.  Cheaieal  aaalysls, 
Niobiaa,  Oxldatlaa.  Dosiaaters. 


AD-410  488     DlT.   25.  8.  2 
(TISTP/MFA)  OTS  priea  $4.60 

Raythaaa  Co..  Halthaa,  Mass. 

INVESTIGATION  OF  EFFECTS  OF  ION-INDUCED  DEFECTS 

ON  SURFACE  REACTIONS. 

Fiaal  rapt.,  20  Jaa  61-19  Jaa  63. 

by  Y.  Margaalaskl  aad  D.  Shaotar.  19  Jaa  63.  46p. 

Rapt.  aa.  S545 

Caatraet  AF19  604  8004.  PraJ.  5620.  Task  562003 

AFCRL  63  162  Daelasslfiad  rapart 

Daseriptarst   (aSarfaea,  Syaaatry  (Crystallag- 
raphy).  (•Galllaa  coapoaads.  Aatiaaay),  ('Gar- 
aaaiaa  coapoaads,  Oxldas) ,  Crystal  lattlea 
defects,  Elaetraa  baabardaaat,  Salld  state 
physles,  Blactroa  baaas.  Physical  chaaistry, 
Blactrea  gaas.  Gas  aaalysls,  Racoabiaatiaa 
raaetleas,  Hlgh-pressare  researeb,  Vaeaaa 
apparatas,  Absarptlea,  leas. 

Three  aajar  prejeets  are  oatliaedt   (1)  Saetter- 
lag  aad  adserptiea  preperties  af  the  (111)  faees 
of  galllaa  aatiaoaide{  (2)  A  sarvey  af  tha  elee- 
trleal  aeasaraaeats  salted  for  stadylag  the 
effects  of  adsorbed  species  oa  sarfaea  pheaaaeaa; 
aad  (3)  SiaaUaaaeas  aaasuraaeats  of  filaaaat 
llfatiae  aad  surface  coaduetlTlty  ea  elaaa  aad 
exidlsed  geraaalaa  sarfaces.   (Aatbar) 


AD-410  492     Dlv.   25,  2,  20 
(TISTP/WH)  OTS  price  $6.60 

MITBE  Cerp.,  Bedford,  Mass. 

A  STUDY  ON  THE  EFFECT  OF  A  PROGKESSIXG  SURFACE 

PRESSURE  ON  A  VISCOELASTIC  HALF-SPACE, 

by  Paul  Heidliager.   20  Feb  61,  6lp.  Rept.  aa. 

SR22 

ProJ.  604 

ESD  TDB63  394  Oaelasslfied  repert 

Descriptors:   (•Mechaaical  waves.  Earth), 
(•Viseeelastieity,  Soil  aechaaics).  (aStrasses, 
Sells),  Naclaar  explosioas,  Propagatioa,  Load 
distribatioB,  Oadargroaad  straeturas.  latagral 
traasfaras.  Naaerical  aethods  aad  pracedares. 

Coateats: 

Stresses  la  a  Tiseoelastic  half-space  dae  to  a 

progressiag  sarfaea  prassara 
Approxiaations  la  prebleas  of  vlseoalastle  aava 

propagati  oa 
Evaluation  of  tbe  stresses  ia  a  vlseoalastle 

half-space  which  are  produced  by  a  progressing 

tiae-decayiag  surface  pressure 


AD-410  495     Div.   25 
(TISTP/RLG)  OTS  price  |8.60 

Alllsoa.Dlv. ,  Geaaral  Motors  Corp..  ladlaaapolis. 

lad. 

INVESTIGATION  OF  THE  MONOCAPILLARY  THERMIONIC 

EMITTER  AS  A  DUAL  SOURCE  OF  IONS  AND  ELECTRONS. 


Qaarterly  techaical  pregress  rept.  ao.  5,  15  Feb- 
15  May  63. 

by  D.  L.  Dresser,  J.  D.  Daalop,  and  R.  T. 
tchaelder.  Jaaa  63,  56p.  Rept.  ao.  EDR3390 
Caatraet  AF33  616  8299.  ProJ.  8173.  Task  8  lf7305 

Uaelassiflad  report 


Mescrlpterst   (•Theraioaic  coavarters,  0)«ra- 
tloa) .  (aTharaioaic  eaissioa,  Experiaenthl 
data).  Hlgh-teaperatura  research.  Electr i< 


poteatial,  Electric  currents.  Oscillatioh. 


r 


ioi 


High 


loaic  carreat,  Measui'eaeat .  Spectroscopy 
freqaeacy.  Teaperature.  Casiaa,  Evaporat 
Llaa  speetraa.  Tests.  Analysis,  Power,  Impur- 
ities. Plasaa  physics.  Elaetroas.  Electr  ib 
deaslty.  leas.  Photoelectric  effect,  Tabllas. 
Photographs.  Cathades. 

Expariaaatal  data  is  reported  oa  a  aultiea  >l  Uary 
converter.  Coavarter  G,  which  operated  for  brer 
300  hoars.   Several  types  of  data  were  obtiiaad 
iacludiagt   (1)  carraat-voltaga  characteristics 
far  tha  teaperature  range  froa  1800  to  2100  K 
(2)  high  freqaeacy  osci 1  latioas;  (3)  ion  c 
aaasuraaeats;  aad  (4)  spectroscopic  data. 
shawa  that  the  data  in  tha  teaperatare  ran 
1800  ta  2100  E  agrees  with  the  randoa  curr 
aedel  of  the  capillary  ealtter.   For  opera 
2000  aad  2100  E  tha  data  ibdlcatas  several 
patitive  advantages  over  conventional  coav 

iaeladlag  wider  electrode  spaciags,  higher  

varter  voltage,  and  lower  cesiaa  bath  teapet-ature 
Tbe  HF  osclllatioa  data  shows  that  the  peak  cur- 
reat-voltage  points  fora  aa  arc  aode  chara  :ter- 
istic.   Tha  ioa  curraats  at  high  collector 
teaperature  appear  to  be  due  to  cesiua  atofa 
tvaporatiag  froa  the  collector  and  iaplngi  ip  on 
the  ealtter  surface.   Spectrographic  data  ibdl- 
este  elevated  electron  teaperatures  in  the  brc 
aode.   HJien  HF  oscillatioas  are  preseat  in  |the 
passive  aode,  the  line  iateasitlas  of  lowe-  en- 
ergy excited  states  are  tncreased.   (Autho|- 


:|ilrreat 

kt  is 

t*    froa 
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boai- 
»rters. 

Boa- 


Ai-410   504 
(TISTP/RLG) 


Div.       25 
OTS   priea   12.60 


100 


laterial   Lab.,    New   York    Naval    Shipyard,    Bra|4klyB. 

THE    SHEAR    BUCKLING    PROPERTIES   OF    SQUARE   PAXILS   OF 

■OVEN    ROVING   LAMINATE. 

Final    rapt., 

by   H.    V.    Cordiano.    20   Juaa   63.    20p. 

ProJ.    SR007   03   C4,    Task    1009 

NYNS  ML   Lab.    ProJ.    5834  2 

Daelassified   report 

Descriptors:      (apaaals    (Structural),    Laai|4atas), 
(■Oeforaatiaa,    Tests),    Experiaeatal    data,    Shear 
stresses.    Fibers    (Syathatic).    Loadiag    (Mqthaa 
ics).    Elasticity.    Aaalysls.    Laaiaatad   plqftics, 
Mechaaical    properties,    Tables. 


Eipariaaa 
^revioBSl 
carraspea 
tba  pradl 
far   sqaar 
elaaped   e 
•sis   of   e 
Tbe   theor 
backling 
rials    in 
principal 
rariaeats 
tba  ratio 
1*   2:1.    s 
than   the 
•eeouatad 
'ietioas 
Tiriatiaa 
aaterials 
kickllag 

■tillBt     t 

llvaa   ta 


tal  verifica 
y  developed 
dlag  Jaslga 
etiea  of  erl 
a  paaals  of 
dges  for  aay 
lastlelty  aa 
y  correctly 
stress  for  a 
ahieh  tha  el 
directioas 
with  a  wove 
of  aedali  1 
how  buehllag 
predicted  va 

far  by  the 
are  abeat  5 
s  la  propart 
which  prael 
streagth.  A 
be  data  shae 
these  differ 


tiea  has  beaa  aa 
theoretical  aaal 
data  sheet,  able 
tieal  shear  buck 
arthetrapic  aata 

eagle  that  the 
kes  with  the  ref 
predicts  lew  val 

135-degree  aagl 
astic  coastaats 
are  widely  diffe 
a  roviag  laaiaat 
a  the  prlaclpal 

stresses  15  per 
laes.  The  diffe 
kaowledge  that  t 
pereeat  high  aad 
las  aad  diaaasio 
ade  tha  davelopa 

raeeaaeadatlea 
t  with  dae  eaasl 
eaees.   (Aatbar) 


PHYSICS  -  Division  25 

AD-410  519     Dlv.   25.  16 
(TISTP/RLG)  OTS  price  $4.60 

Qaartaraastar  Research  aad  EBglaaoriag  Coaaaad. 
Natiek,  Mass. 

A  FIELD  SURVEY  OF  THE  MICROBIOLOGICAL  CONTAMINA- 
TION PRESENT  IN  JP-4  FUEL  AND  11 5/U5  AVGAS  IN  A 
MILITARY  FUEL  DISTRIBUTION  SYSTEM, 
by  Morris  R.  Rogers  and  Arthur  M.  Kaplaa.  Juae  63, 
36p. 

QREC  Microbiological  daterioratloa  series  rept. 
BO.  6  Uaelassiflad  report 

Descriptors:   (*Fuel  coataaiaatioB,  Microorgan- 
isas),  AvlatiaB  faels,  Fael  systeas.  Storage 
teaks,  Rasts  (Microorgaaisas) ,  Molds  (Orgaa- 
isas),  Fuagl,  Bacteria.  Filters  (Fluid),  Mater, 
Culture,  Caltare  aedla. 

Tbe  fladiags  of  a  alerobiologieal  field  survey  as 
conducted  on  21  through  25  May  1962  of  the  fuel 
distributioB  systea  at  Pease  Air  Force  Base,  New 
Haapshire,  aad  its  civlliaa  sapplier,  New  Eaglaad 
Tank  ladastries,  Newiagtoa,  New  Haapshire,  are 
preseated.   Saaples  of  fuel  (JP-4  sBd  115/145 
Avgas)  aad  water,  when  present,  froa  seven  loea- 
tioas  in  the  systea  were  caltarad  for  alcrobial 
coataaination  iaaediately  after  saapliag  asiag 
aeabraae  filter  or  staadard  water  dilatloa  tech- 
aiques.   Bacteria  ware  preseat  in  the  faels  ia 
higher  aaabers  thae  faagi.   Bacterial  eoaats 
raaged  froa  a  law  of  3  to  aore  thaa  42  per  500  al 
wfl,  whereas  the  estiaated  faagal  coaat  raaged 
betweea  2  to  18  par  500  al  of  fuel  with  no  sigalf- 
icaat  buildup  acted  at  aay  of  the  saapliag  sta-  - 
tioas.   The  fael  haadliag  procedures  now  eaployed 
did  not  elialnate  the  organisas  froa  the  fuel. 
Until  a  direct  eorrelation  can  be  aade  between 
the  presence  of  aicroorganisas  «nd  the  incidence 
of  fuel  probleas.  a  fialte  naaerical  alcrobial 
quality  staadard  for  a  fuel  dlstributioa  systea 
cannot  be  set.   (Author) 


AD-410  520     Dlv.   25.  17 
(TISTP/RLG)  OTS  price  ll.OO 

Stanford  U. ,  Calif. 

INFLUENCE  OF  GRAIN  BOUNDARIES  ON  HIGH  TEMPERATURE 

STRENGTH  OF  POLYCRYSTALLINE  SOLIDS, 

by  Herbert  J.  Busbooa,  Jack  L.  Lytton,  and 

Oleg  D.  Sherby.  15  May  63,  18p.  TR  ao.  2;  DMS 

R63  7 

Contract  Noar22560.  ProJ.  NR031  682 

'Uaelassiflad  raport 

Descriptors:   (*GralB  structure  (Metallurgy), 
Aluainua),  ('Creep,  Shear  stresses).  High  tea- 
perature research.  Particle  sise.  Deforaatioa, 
Aluaiaua  alloys.  Iroa  alloys,  Stresses,  Aaal- 
ysls, Recrystallisatloa,  Photographic  aaalysls. 
Photographs. 


Graia  boaadarias  aay 
streagth  in  aaay  way 
tioa  aotioa,  as  sour 
dislocatloas,  aad  by 
all  of  these  coaside 
aust  be  takaa  lata  a 
oa  the  iaflaaace  of 
aiaua  suggest  why  co 
oftea  stroager  ia  th 
aaea  over  fiaa  graia 
fine  graia  alaaiaaa 
eoataias  high  aagle 
caa  easily  defora  by 
tloa,  such  bouadarie 
of  disloeatlaas  aad 
coarse  graia  alaaiaa 
ops  subgraias  dariag 
aries,  which  coaslst 
barriers  to  disloeat 


iBflaaace  high  teaperature 
s:  as  barriers  to  disloca- 
ces  or  siaks  of  vacaacias  aad 

graia  boaadary  shearlag.   In 
rations  the  type  of  boandary 
ccoaat.   Experiaeatal  resalts 
graia  sise  oa  creep  of  ala- 
arse  graia  aaterials  jire 
air  steady  state  creep  resist- 

aaterlals.   As-recrystallisad 
is  weak  because  it  usaally 
raadoa  boundaries  aad  as  sack 

boaadary  shearlag;  ia  addi- 
s  aay  be  good  sources  or  slaks 
Tacaacias.   Oa  the  other  bead, 
a  is  stroag  beeaase  it  davel- 

ereep;  tbe  sabgraia  boaad- 

of  dislocatloas,  are  good 
loas,  aad  these  boaadarias  do 


Division  25  -  PHYSICS 

■  ot    cxklbit   tliaarlaf.      Tk*  strsaitk   of   tk*   tik- 

gr»la   baaadary  foraad  darlag  cfp   af   eoarit 
graia    alaalaaa  appears    to   ba   itroagljr  dapaadoat 
aa   parity;    additloa   ef   250   atoa  parts   par  alllioa 
Iraa   laeraasas    tke   staady   stata  eraap   raslstaaca 
af   aoaraa  grala   alaalaaa  by  aaa  tkaasaad   tlaas 
at  iOO  C.      (Aatkor) 


40^10  527  Bl».      25,    15,    8 

(TISTr/riM)    OTS   prlea  $8.10 

Calaabla   0.   Sakaal   af  taflaaarlag.    No*  Tark. 

A   roiMAL   SOLUTION   TO   NAntLL' S   SQUATIONS    FOR 
Gi^N&KAL   LIN&AI   M&OIA. 

by  Paal  Olaaaat.    15  lay  63,   85p.   SI78|   C01    63 
Caatraet  Ari9  628  2i6l,    rraj.   i600.   Task  i6000i 
ArcIL   63   150  DaaUsalflad   rapart 

Oaaerlytarsi      (•llaetraaagaatlaa,      Matkaaatlaal 
aaalyala),     (^Partial   dlffaraatUl   aqaatiaaa, 
Llaaar   ayataaa),     Tkaary,      llaetrlc   flalds. 
■agaatle   flalds.     Klaetrla   earraata.      Oparatars 
(latkaaatlaa).      Matrix  ealealas,      Vaetar 
aaalyila,     Traaaf araatlaas      (Hatkaaatles) , 
latafral   aqaatiaaa.      rrapagatlaa,     llaetra- 
aagaatla  aavaa.      Matrix  algabra,      Palyaaalala. 


■axwall'a  aqaatioaa  far 
latod  tkraagk  liaoar  ap 
traaaf ara  taekalqaaa  la 
latagral  aqaatlaa.  Aa 
ta  tka  aqaatlaa  la  abta 
lag  a  aaqaaaaa  af  apara 
tka  alactrieal  paraaata 
tka  ekaraetarlatla  axla 
•f  aaraal  aadaa,  aad  tk 
la  raapaaaa  ta  glvaa  aa 
applleabla  ta  tiae-lava 
aay  b«  iaboaagaaoaas ,  a 
dlssipativa,  disparaire 
dlatrlbatlaa.    (Aatkar) 


llaaar  aadia  are 
aratar  aad  gaaara 
ta  aa  aqalralaat 
axpllalt  faraal  a 
laad  raaarsivaly, 
tlaaa  ta  ba  appll 
ra  af  tka  aadiaa 
taaaa  aaaditlaaa, 
a  alaatraaagaatle 
areas.  Tke  resal 
riaat,  llaear  aad 
alsatraplc,  aaaaa 
.    aitk  aay  saarea 


raf araa- 
11  aad 
aatrla 
alatlaa 

prar Id- 
ad   ta 
ta  yield 
tka  sat 

fields 
ts   are 
ia  aklek 
Ifera. 


AD-A10   529  DlT.      25.    13 

(TISTP/ILC)   OTS  price  11.75 

Teekalscke  Hoekscbala,    aaaleh   (Geraaay*) . 

INfESTIGATION   OF   THE   DISTRIBiTtlON   OF   TENSION    IN 

NOTCaeO   CONSTIDCTION    ELRMEirrS. 

by  I.  Neaber.  May  63.  5^p. 

Caatraet  AF61  052  200.  PreJ.  7351.  Task  735106 

ASO  TOR63  361  Uaelassifled  report 

Deserlptersi   (•Straetaral  parts,  Stressea; 

(*Deferaatioa,  Sbeett).  Materials,  Tkeory. 
OlstrlbatioB,  Experiaeatal  data.  Fatlgee 
(Meckaalei}.  Heaaareaeat,  Pkotoelasticity. 
Alaalaaa  alloys.  Skear  stresses,  Statlca, 
Tests.  Strata  gages.  Steel.  Plasticity, 
Stalalass  steel. 


A  aew  treataeat  ef  stresa 
tlaas  far  special  aoa-lia 
sbear  ia  presaatad.  A  ra 
whlek  tka  real  aetek  atra 
fraa  tke  aeaiaal  stress  a 
eeaeeatratlaa  faeter.  St 
are  givea  for  Tariaaaly  a 
atraia-aaasareaeats  aere 
strala  gages;  addltieaal 
by  aaaas  of  tke  pkotoelas 
Tke  ala  af  tke  static  tas 
tiaa  ef  ^ke  aotek-aagle  1 
atrass  aeaeeatratloa  fact 
lag.  tke  deteralaatioa  of 
distribatioa  ia  tke  elast 
raspeetlTely,  aad  also  tk 
stress  coaeeatratiea  fact 


-  aad  strala 
ear  deferaati 
latlea  is  abt 
as  caa  ba  eva 
ad  tke  elastl 
atic  aad  fatl 
oteked  specla 
perferaod  by 
aeasareaoats 
tic  strast-co 
ts  aaa  4ie  la 
aflaeaeo  oa  t 
or  for  teasio 

tke  stress- 
ic  aad  plasti 
a  depeadeaea 
ar  OB  tke  aoa 


coaceatra- 
ea  la«  for 
alaed  by 
laatad 
c  stress 
gee  tests 
eas.  Tbe 
electrical 
were  aade 
at  aetkod. 
vestiga- 
ke  elastic 
a  aad  bead- 
aad  strain 
c  raaga 
ef  tke 
laal  stress 


for  tke  aaterlals  ased  (Steel  St. 00. 12.  St. 00. 21, 
Alaalaaa  allay  Velodar).   Tke  resalt  of  tke 
fatigae  tests  was  tke  establiskaaat  of  Hokler- 
carres  for  two  differeat  speclaea  shapes  (bars 
wltk  ceatral  kolas)  aad  tkelr  coaparis«a  witk 
tke  Mohler-earve  of  tke  correspondiag  aaaoteked 
speclaea.   (Aatkor) 


AD-,410  5i5     DlT.   25 
(TISTP/JP)  OTS  price  $1.10 

Nertkaestera  Teekaeloglcal  laat.,  Ivaaataa,  111. 

THERHOELICTIIC  POVCR  IN  NONSTOICHIOHiiTRI  C 

ALPHA-Nb205, 

by  I.  F.  Jaaaiack  aad  D.  H.  Mkitaere.  29  Mar  63. 

9p.  T»i 

Caatraet  NaBr122816.  ProJ.  NR032  ^59 

AKC  Kept.  aa.  NP12698    Uaelassifled  report 

Deserlpterst   (*Tkeraoeleetrlclty.  Cry«tal 
stractare).  (•Oxides,  Tkeraeelectrlci ty) , 
(•Niebiaa  eeapeaada.  Oxides),  Powders,  Seal- 
eeadactars,  laas,  llectreaa.  Batrepy. 

Tberaeelectrlc  peaer  aeasareaeata  kara  beea 
aade  aa  aeaatalekleaetric  alpka-Nb205  ever  tke 
teaperatare  raaga  fraa  300  ta  1270  K.   Tke  aeas- 
areaeata skea  tkat,  far  all  ceapositieas  ia  tke 
aiagle-pkaaa,  alpka-Nb205-x  regloa  (0.0012  i  + 
S.  0.l5i5),  tke  aajerity  charge  carriers  are 
electreaa.   Tkese  tkeraoelectric  power  data  kave 
beea  latarpreted  ia  teras  ef  a  siaple  seai- 
ceadacter  exkibitiag  coadactlaa  ia  a  aarrow  d- 
baad  witk  tke  ceadactioa  electreaa  beiag  assigaed 
aa  effective  aass  eqaal  ta  faar  tiaes  tkat  af  tke 
rest  aaas.  (Aatkar) 


AO-^10  5*7     DlT.   25,  27 
(TISTP/JP)  OTS  price  19.60 

lesearck  aad  Adwaaced  Oevelopaeat  01*.,  AVCO 
Corp.,  VilaingtoB,  Mass. 

PLASMA  PIOPERTIES  IN  THE  PLUME  OF  SOLID- 
PROPELLENT  MOTORS  CONTAINING  CsN03  AND  KN03. 
by  K.  Baldwia,  J.  Bckeraaa,  R.  HiUiaaao"   aad 
R.  Back.  15  Jaly  63.  112p.  RAO  TM63  U 
Caatraet  AF04  69i  239 

Oaclassifiad  report 

Deserlpterst   (*Plasaa  Jets,  Rocket  aeters 
(Solid  prepellaat)).  (•Elactroa  deaalty. 
Measareaeat) ,  (•Rocket  aoters  (Solid  prepel- 
laat), Altitade  ekaabera) ,  Casiaa  coapoaads, 
Nitrogea  eeapeaada.  Oxides,  Petassiaa  coa- 
poaads,  Exkaast  flaaes,  Recoabiaatioa  reac- 
tioBS,  Microware  aqaipaeat,  Tkrast. 
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A0-A10  56i     DU.   25.  30,  13 
(TISTP/RL6)  OTS  price  $3.60 

Naval  Civil  Eagiaeeriag  Lab..  Port  HBeBea( 
Calif. 

LON-FREQDENCY  SHIELDING  EFFECTIVENESS  OF  ((IN- 
DUCTIVE GLASS. 

by  H.  A.  Lasitter.  20  May  63.  41p. 
ProJ.  Y  F006  09  206 
NCEL  R2i2  Oaclassifiad  report 


Descrlptorsi  (•Glass.  Skialdiag).  (•El 
aagaetlc  waves.  Low  freqaeaey).  Matkeaa 
aodels.  Absorptioa.  Reflectioa,  Filas. 
aass.  Electrical  coadactaaca,  Experlaea 
Coatiags.  Peraeability  (Magaatie),  Atte 
Aaalysis,  Nave  traasaissioB.  Tkeory. 
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J  lass 
to 
cijl  aodel 
raf lee- 


The  shleldiag  ef f ectlveaess  of  coadactiva 
at  low  aad  lateraediate  freqaeacies  (100  I 
1.000  ac)  was  iavestlgated.   A  aatkeaatiei 
■as  ased  to  describe  tke  absorptioa  aad 
tioa.   Tkls  aodel  is  based  oa  a  fila  applii«d  to 
the  glass  sabstrate  wklck  rapreseats  a  bai*«ier 
■itk  fiaite  tkiekaess  aad  relative  coadactlvity 
Exporiaeatal  data  agreed  well  witk  tkeoret 
ealcalatioas.   Coated  glass  exklblts  a  pet 
bility  siailar  to  tkat  of  free  space,  so  t 
low-lapedaace  atteaaatloa  is  Halted  to  tk 
daetivity  of  the  fila.   Tke  aaalysis  is  pr 
coaeeraed  wltk  klgk-iapedaaee.  aear-field 
deat  waves.   Traasalssioa  la  tke  visible 
■as  also  deteraiaed  for  several  *-  by  /,~l 
coadactive  glass  saaples  wbick  vary  ia  sar 
resistaace  froa  9  to  125  okas/sqaare.   Larger 
laaples  (8  by  3  feet)  of  coadactive  glass  j^ere 
also  iavestlgated.   (Aatkor) 


AO-410  566     Dlv.   25 
(TISTP/RLC)  OTS  price  $1.60 

Naval  Civil  Eagiaeeriag  Lab.,  Port  Haeaeae 

Calif. 

■lAT-TRANSFER   STUDIES    OF   DROPMISE  CONOENSAHiON 

AND   THIN-FILM   EVAPORATION. 

Fiaal    rapt., 

by  C.  Sataraiao.   30  Jaaa  63,  18p. 

rroj.  y  Roll  01  009 

NCRL  R  255  Uaclaaaified  report 


Deserlptersi   (•Heat  traasfer.  Mater). 
(•Evaporatioa,  Filas),  (•Coadeasatioa, 
Evaporators,  Exporiaeatal  data.  Heat 
Polyaers,  Heat  traasfer  coef f icieats, 
Thickaass. 
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A0-i10  57*  Dlv.      25 

(TISTP/RLG)    OTS  price  $10.10 

Caraell   D.,   Itkaea,   N.    Y. 

TBI   PHOTOIONIZATION   CROSS   SECTION   OF   NEON   PROM 

80A   TO   600A, 

by  D.  L.  Ederer.  Jaae  63,  95p.  TRIO 

Caatraet  NeBr*0137,  Praj.  NR17  625 

DBcIasaifled  repart 

Descriptors:  *(*Ioai satioa.  Pketoas).  (•Neoa, 
Absorptioa  speetrua).  Pkotoelectrie  effect, 
Tkeory,  Naclear  cress  sectioas,  IxporlaeBtal 
data,  Pkoteaeters,  MeasureaoBt,  Spectre- 
pkotoaeters.  Spectraa  aaalyBers,  Tablea, 
Geiger  caaBters. 


Tke  pketeieaisatiea 
aeaaared.  Tke  raaga 
fraa  80A  ta  600A.  I 
ta  iapreve  tke  exist 
tke  tkeeretical  iape 
tiea  creas  sectiaaa 
aa  lapreved  teckalqa 
was  devised  aad  tke 
ef  Hoi 2  was  iaveatig 
peraltted  tke  gas  ta 
stead  ef  filliag  tke 
fiaeaeat  la  tke  expo 
aaa  a  GM  (Geiger  Mai 
pketegrapkic  plate  a 
Betk  tke  pkotograpkl 
coald  tkea  be  ceapar 
parpose  ef  tke  exper 
aeasareaoBts  af  Pa  L 
bare  usiag  tke  cell 
aeasareaoats  ta  aker 
pketea  eaargiea).  A 
aeat  was  ta  deteraia 
disceatlaal ty  aero  a 
teckaiqaes.   (Aatkor 


cross  sec tiea  of  .aeea  waa 
ef  aeasareaoats  exteaded 
t  la  wortkwklle  to  atteapt 
iag  aeasareaeata  becaaae  af 
rtaace  af  tke  pkotoiealsa- 
af  tke  rare  gases.  Receatly 
e  for  abaarptiea  aeasareaeata 
pkateieaisatlaa  cress  sectioa 
ated  asiag  it.  Tkia  teekaiqae 
be  coafiaed  la  a  cell  la- 
spectregrapk.   Aaetker  re- 
riaeatal  precedare  was  te 
ler)  coaater  besides  tke 
s  a  detector  of  radlatiaa. 
c  aad  tke  ceaatiag  aetked 
ed  far  reliability.  Tke  aaia 
iaeat  was  ta  repeat  tke 
ee  aad  Neissler,  aad  Ditek- 
tockaiqae  aad  ta  eztead  tke 
tor  waveleagtka  (kigker 
aatker  ala  af  tkia  experi- 
e  tke  aagaltada  ef  tke  LI 
ccarately  usiag  ceaatiag 


AD-A10  58*     Dlv.   25 
(TISTP/MH)  OTS  price  112.50 

Caraegie  last,  of  Tech.,  Pittsburgh,  Pa. 
INVESTIGATION  OF  PROBLEMS  IN  THE  OPTIMAL  CONTROL 
OF  LINEAR  MULTI-DIMENSIONAL  SYSTEMS, 
by  Joha  J.  O'Doaaell.   Juae  63.  16*p. 
Great  NSF  GP39 

Uaelassifled  report 

Deserlpterst   (•Coatrol  systeas,  Feedback), 
(•Llaaar  systeas,  Coatrol  systeas),  Differea- 
tlal  eqaatioas,  Nuaaricel  aethods  aad  proee- 
daras.  Matrix  algebre,  Algebres. 
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Division  25  -  PHYSICS 

dlMiaUaal  ^laat  vltk  tflttlaet,  ■•■-■•ro  poUt 
•  atf  •>  alMtt  •ptlMl  •»ltekla«  eirv*.  tli*r«  ii 
t»wlw4   botll  BpMr  •■d  l»w«r  boaads  oa  the  Malt- 
eyeU  kaktviar.   Tkaaa  baaada  ara  ibaaa  ta  kald 
far  tka  ra«l  pala  plaat  «itk  a  awltablaa  tla« 
dalaj.   (Aatkar) 


A0-*10  735     Olw.   25 
(TISTf/Jr)  OTS  prlea  $6.60 

Caaaral  Tacbaology  Corp..  Torraaca,  Calif. 

BASIC  MECHANISMS  OF  NONCONDENSABLE  6AS  CIYO« 

POMPIN«. 

Jal7  63.  38p. 

Caatraet  Af^O  600  941.  PraJ.  6950.  Task  695001 

AEOC  T0i63  U7         Oaclaislfiml  raport 

Daaeriptarai   (•Cryogaales.  Tkaraadyaaaio) . 
(**at«r  vapor.  Coadaaaatloa) .  (•Gaiat,  Adtorp- 
tiaa).  Arfaa.  Hallaa.  Hydrogea.  Hjdratat,  Lew 
taaparatara  rataarek.  Nitrogaa.  Solabilitr. 
■atar.  Vacaaa  apparataa.  Vacaaa  paapt,  lea. 

Sjrataaatie  aaaiaraaaati  are  reported  oa  tke  rate 
at  Nkiek  argoB  aad  aitrogea  are  trapped  by  water 
aa  it  eaadeaaea  aader  vaeaaa  oate  a  77  K  larface. 
far  eoadeaaatiea  rates  betweea  10  te  tke  15tk 
power  aad  10  ta  tke  18tk  power  aoloeales  per  aq. 
ea  -aoa.  aad  aeaeoadoasablo  partial  praftarat 
batwaoa  0.000001  aad  0.1  torr,  trappiag  rates  are 
proportioaai  to  eoadeasatioa  rate  aad  a  eoacoa- 
tratloa  of  adsorbed  gas.   Tke  latter  ara  described 
by  Laagaalr  isotberas  wltk  ekaracteristic  pres- 
sares  for  sataratioa  of  0.0025  torr  aad  0.0035 
torr  for  aitrqgea  aad  argoa  rospeetlToly.   lado- 
peadeat  adsorptioa  aeasareaeats  skew  tkat  qaaatity 
of  gas  adsorbed  is  proportioaal  to  aass  of  coa- 
deasate  (approxiaately  600  sq.  aeters  per  graa) 
aad  depeads  oa  pressare  ideatically  witk  tke  trap- 
piag.  Apparaat  trappiag  dae  to  adsorptioa  oa 
sarface  area  geaerated  dariag  eoadeasatioa  is 
oaly  aboat  7%   of  actaal  trappiag.   All  tke  rosalts 
are  eoasisteat  witk  a  alxad  pkase  for  tke  coa- 
daasate  of  wkiek  approxiaately  ^0%   is  tke  12A  gas 
kydrata.  (Aatkor) 


AD-i10  7i5     Bi».   25 
(TISTP/ILC)  OTS  price  U.60 

Beekatdyae.  Caaoga  Park.  Calif. 

VIBIATIONS  OF  OITHOTIOPIC  THICK  CYLINDRICAL 

SHELLS. 

by  I.  Hiraky.  18  Jaly  63,  Up.    tapt.  ao.  85273 

Caatraet  Noar385800,  ProJ.  O64  ^69 

Uaclassified  report 

Deaeripterai   (•Straetaral  skells,  Cyliadrical 
bedias).  (•Vibratiea.  Tkeory) .  Naaerical  aaal- 
yais.  Stresses,  Elasticity.  Meabraaes.  Kotatiea. 
Sbear  atresaes.  Oeferaatioa.  Propagatioa.  Tkick- 
aast.  Hatarials. 


Aa  appraxiaata  tkeory  of  vibratieas 
trepie  tkiak  cyliadrical  skella.  ia 
affect  ef  traasTerae  aoraal  stroaa 
is  dodacad  froa  tka  tkrae  diaaasiea 
alaatiaity.  Tka  praaaat  tkeory  coa 
additiea  te  tke  aaaal  aeabraae  aad 
tke  iaflaeace  ef  rotatory  iaertia  a 
akear  deferaatiea.  As  aa  applicati 
gatiea  ef  free  karaoaic  aavea  ia  aa 
eyliadrieal  akall  ia  atadied.  Naaa 
ara  givaa  far  ralatlvaly  tkia  aad  t 
ff  iaatrepie  aad  aea-iaetropio  aate 


ef  ortko- 

wkiek  tke 
is  retaiaed. 
al  tkeory  ef 
taias,  ia 
beadiag  teras. 
ad  traaaverse 
oa,  tke  propa- 

iafialte 
rical  resalts 
kick  skells 
rials.  (Aatkar) 
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oapvted  froa  aeasared  atteaaatioa 
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eoapute  tke  ckaracterist ics  of  aa 

dielectric  slab. 

(Aatkor) 

AD-i10  836     Oi».   25 
(TISTP/8LC)  OTS  price  $7.60 

Electrical  Eagiaeeriag  lesearck  Lab.,  U.  ef 

Texas.  Aastia. 

CONSIOEIING  FOREST  VEGETATION  AS  AN  IMPERFECT 

DIELECTRIC  SLAB. 

by  0.  J.  Peaads  aad  A.  H.  LaCroae.   31  Hay  63. 

66p«  Rapt.  ao.  6  53 

Coatract  AF19  60^  8038.  ProJ.  4603 

AFCRL  63  483  Uaelaaaified  rapert 

Deacriptorst   (•Dielectric  properties.  Trees), 
Dielectrics.  Electrical  coaductaace.  Hood, 
Hixtaras,  Tkeory,  Heasureaeat,  Atteaaatioa. 
Tables.  Statistical  aaalysis.  Electrical 
properties.  Forestry. 

A  aetkod 
iaperfect 
illMStrat 
eoadactia 
bodies  MS 
alxtare  t 
dielectri 
iaagiaary 
slab  is  c 
Tke  aetko 
forest  to 
iaperfect 


AD-410  838      Dlv.   25 
(TISTP/TL)  OTS  price  $6.60 

Peaasylvaaia  State  U. .  Daiversity  Park. 

TRANSIENT  ANALTSIS  OF  OBLIQUE  IHPACT. 

laterla  teck.  rept.  ao.  1, 

by  HiUiaa  Lawkead  aad  Noraaa  Davida.   1  Her  63, 

56p. 

Coatract  DA31  124AR0(0)  67 

Uaclassified  report 

Descrlptorsi   (•Skeets,  Stresses).  (•Heckaaical 
wavea,  Propagatioa).  lategral  traasforas. 
Naaorical  aaalysis,  lapact  skock.  Nave  traas- 
aissioa.  Hatkeaatical  predictioa.  Projectiles, 
Aaalysis.  Elasticity.  Failure  (Heekaa4cs), 
Hagaas  force.  Special  faactioa,  Bessel 
faactloa.  Teasile  properties,  Loadiag,  Skear 
stresses. 

Aa  aaalysis  is  carried  out  ef  tke  propagatioa  of 
stress  waves  froa  aa  oblique  uait  step  pulse  con- 
ceatrated  at  a  poiat  oa  tke  upper  sarface  of  an 
iafiaite  plate  wkose  tbickaess  is  of  tke  order 
ef  aagaltude  of  a  wave  leagtk.   Tke  expaasion 
aetkod  used  by  Hencker  in  kia  buried  source 
problea  is  eaployed  to  separate  successively  re- 
flected waves  of  increaaiag  tiae  delay.   A 
problea  of  deteralaatioa  of  a  Laplace  traasfora 
aad  its  laversloa  is  eacountered  aad  is  solved 
by  iaspectioa  witk  use  of  Cagaiards  artiface. 
Stress  expressioas  aad  sets  of  auaerieal  priacipal 
stress  values  are  obtaiaed  for  tke  stress  state 
at  poiats  aleag  tke  x-axls.   Tke  sets  of  auaeri- 
eal priacipal  stress  values  are  for  obliqae  eagles 
of  lacideaee  of  30  aad  60  degrees.   Stress  snr- 
feees  are  tkea  drawa  te  illustrate  tke  priacipal 
stress  state  variatloa  witk  tlae  aad  tke  Juap 
diseoatlaalty  wave  froats  sigaaliag  respective 
wave  arrivals.   (Aatkor) 


AD-410  849     Div.   25.  8 
(TISTP/HH)  OTS  price  $3.60 

Electrical  Eagiaeeriag  Researck  Lab.,  U.  ef 

Texas.  Aastia. 

THE  DESIGN  OF  AN  ENCLOSURE  FOR  THE  INVESTIGATION 


OF  ATHOSPHERIC  THERHAL  RADIATION  PHENOH^U 

Fiaal  rapt., 

by  Claade  E.  Dackoa  aad  Glea  E.  Hlllis. 

31  Her  63.  29p.  Rept.  ao.  4  08 

Coatract  AFI9  604  7279.  ProJ.  7655.  TaskJ  76554 

•ad  76551 

AFCRL  63  496  Oaelassifled  repoUt 

Deacriptorst   (•Heat  traas/er,  lafrareif  radla- 
tioa).  (•lafrared  radiatioa.  Heasureaeat). 
(•Tkeraal  radiatioa.  Ataospkere) .  CoavUetioa. 
Radioaeters,  Coataiaers,  Coastractioa.  {Aluaiaaa 
alloys.  Polyetkyleae  plasties,  Absorptllea. 
Refleetloa.  [ 

Tke  iaflaeace  apoa  eaek  otker  of  tarbalelt  aad 
radiative  beat  traasfer  ia  tke  lowest  fejr  aeters 
of  tke  ataospkere  kas  stiaalated  lateresi  ia 
fiadiag  a  aeaas  of  oliaiaatiag  tarbaleaea  wkile 
at  tke  ssae  tlae  peraittiag  loagwave  radiatioa 
to  coatiaae  aalapaded.   Tke  parpose  is  tf 
tavestigate  aeteorologieal  pkeaoaeaa  ia  l^ 
eaviroaaeat  wkere  tke  priaary  aeckaaisa 
keat  traasfer  is  iafrared  radiatioa.   To 
tke  eliaiaatioa  of  aixiag.  aa  eaelosare  __. 
desigaed  to  be  placed  over  tke  ground  at  aigkt 
Tke  eaclosnre  consists  of  four  bigkly  polished 
slaaiaaa  walls  aad  a  polyetkyleae  fila  cbter. 
Ike  aajor  problea  ia  tke  use  of  tke  eacldure  is 
tke  tkeraal  effects  of  tke  walls  on  tke  1 
eaviroaaeat.   Carreatly  an  atteapt  is  bei 
aide  to  evslaater  tke  iaportanee  of  tkese 
bated  oa  botk  tkeoretieal  aad  experiaeati 
groaads.   (Aatkor) 


iffect 


Iteraal 
Effects 


AO-410  859     Div.   25 
(TISTP/HH)  OTS  price  $2.60 


HITRECorp.,  Bedford.  Hass. 

THE  TRANSHISSION  OF  STRESS  HAVES  AT  AN  II^tERFACE 

SEPARATING  LIQUID  AND  VOIGT  SOLID. 

by  C.  C.  How.  Oct  61.  17p.  Rept.  ao.  SR24 

Coatract  AF33  6OO  39852.  ProJ.  6OO 

ESD  TDR63  396         Uaclassified  repoijt 

Descriptors:   (•Heckaaical  waves.  Have  |raat- 
aissioa),  (•Viscoelasticity,  Solids).  (^Have 
traasaissioa.  Liquids).  Hadergrouad  stric- 
tures. Nuclear  explosioas.  Stresses.  Aequsties, 
Pressure,  Teaser  aaalysis.  Vector  aaalysis. 

Tke  problea  of  wave  traasaissioa  betweea  Uiqaid 
•ad  visco-elestic  solid  of  Voigkt-type  is  solved 
is  tkis  report.   Results  iadicated  tkat  fi«r  low 

^at  is 


freqaeacy  waves  tke  traasaissioa  coeffici-,_. 
^he  saae  as  tkat  for  wave  traasaissioa  bajtlweea  a 

traas- 

f  coa- 


liquid  aad  aa  elastic  solid,  aad  tkat  tke 
■issioa  coefficieat  for  tke  kigk  freqaeac 
poaeats  approackes  tkat  of  tke  rigid  boaabary 
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ease.   Nuaerical  results  are  obtaiaed  for  ,iater- 
aediate  freqaeaeies.   (Aather) 


AD-410  893     Div.   25.  14 
(TISTH/AHS)  OTS  price  $.75 

Brassels  U.  (Belgiaa). 

VAPORIZATION  OF  COHPOUNDS  AND  ALLOYS  AT  H  CI 
TEMPERATURES.   PART  XI.   CORRELATION  OF  dIsSOCIA- 
TION  ENERGIES  OF  GASEOUS  HOLECULES  AND  OF  HEATS 
OF  VAPORIZATION  HETERONUCLEAR  OIATOHIC  HOlECULES 
Fiaal  rfpt.,  Apr  62-Apr  63, 

by  R.  Colia  aad  P.  Goldfiager.   Hay  63,  26a. 
Coatract  AF6I  052  225,  ProJ.  7350,  Task  73j001 
HADD  TR60  782,  pt.  11    Oaclasslfied  rep^H 


DeserlBtersi  (•Vaperiiatiea.  Ckaaical  ( 
peaads),  (•Holocalas,  Traasitioa  eleaeai 
Galliaa  eoapoaads,  Dissociatioa,  Eaergy. 
Stability,  Ckaaical  beads.  Gases.  Hoaoxl 
Oxides,  Solids.  Eatkalpy.  Salfides,  Sol 


I 

lidas, 


Tkeraodyaaalc  eqaatioas  cbaraeteriziag  tke 
ekeaical  stability  of  keteroaaclear  diatoaie 
aoleeules  AB  are  preseatod.   Tkese  eqaatioas 
perait  oae  to  predict  tke  conditioas  ia  wkiek 
yet  aak-aowa  aoleeales  can  be  observed.   Tke 
ekeaical  stability  of  tke  transition  eleaent 
ekaleogeaides  is  discussed.   A  siailarity  ia 
tread  of  tke  keat  of  vaporisation  of  transition 
eleaents,  tke  lattice  eaergy  and  tke  dissociatioa 
eaergy  of  tkeir  ckaleogenides  is  noted.  (Author) 


AO-410  897     Div.   25,  30 
(TISTP/HH)  OTS  price  $2.25 

Battelle  Heaorial  Inst.,  Coluabus,  Ohio. 

OEVELOPHENT  OF  AN  ANALOG  HULTIPLIER,  BASED  ON 

THE  HALL  EFFECT. 

Final  rept.,  Apr  59-Apr  63. 

Apr  63.  75p. 

Coatract  AF33  616  6375,  ProJ.  6II4,  Task  611408 

AHRL  TDR63  50  Unclassified  report 

Report  on  Siaulation  Teckniques  for  Aerospace 
Crew  Traiaiag. 

Descriptors:   (•Hall  effect,  Aaalog  systeas) , 
(•Aaalog  systeas.  Hall  effect),  Seaieonductor 
devices,  Seaiconduetors,  Errors,  Hatkeaatics, 
Silicoa,  GeraaaiuB,  lateraetall ic  coapouads. 
Arsenides,  Galliua  coapouads,  Indiua  coapounds. 
Antiaony  alloys.  Hagnetic  fields,  Hagaetic 
cores.  Circuits,  Noaliaear  systeas. 

Tke  developaent  is  described  of  fabrication 
teckaiques  for  coastractioa  of  a  silicon  Hall  ef- 
fect eleaeat  witk  ekaracteristics  suitable  for 
application  in  aa  aaalog  aultiplier.   Tke  rel- 
ative aerits  of  various  seaieonductor  aaterials 
are  coasidered,  aad  tke  reasoas  for  the  selection 
of  silicon  are  outliaed.   Tke  coasiderations 
aecessary  for  the  desiga  of  tke  eleaent  package 
structure  are  developed,  aad  tke  tests  required 
to  ckaracterise  tke  Hall  eleaent  in  teras  of 
electronic  desiga  paraaetars  are  also  developed. 
Approxiastely  24  successful  silicon  eleaents 
were  processed,  aad  tkree  pairs  were  aouated  in 
suitable  aagnetic  structures  so  as  to  obtaia 
coaplete  eleaejit  packages.   Experiaental  tran- 
sistorised circuitry  was  constructed  for  use  witk 
tkese  eleaent  packages  ia  order  to  exkibit  tke 
ability  of  tke  silicoa  Hall  device  to  aultiply. 
(Autkor)  "^  ' 


AD-410  921     Div.   25 
(TISTP/JH)  OTS  price  $3.60 

Skeffield  U.  (Gt.  Brit.). 

FURTHER  STUDIES  OF  IODINE  ATOH  RECOHBINATION. 
Teekaical  rept.  ao.  5  (Fiaal),  1  Jan-31  Dec  62, 
by  George  Porter  aad  Syed  K.  Hussaia.  31  Dec  62, 

1  •  • 

Uaclassified  report 

Oeseriptersi   (•Iodine,  Recoabination  reae- 
tieas),  (•Atoaie  properties.  Nitrogen  eoa- 
poaads). Oxides.  Degradatioa.  Ckeaical  proper- 
ties. Radiatioa  effects.  Eaergy. 

Idoatifiarsi   1962. 
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Division  25  -  PHYSICS  ^ 

km   lat«ryr«tatl«a  •£   tk*  raaalti  •■  i«41a«  atoa 
r«e«abiaati«a  la  aitrie  oxida  if  givaa,  ■hlek 
■aka*  postibia  tka  saparata  dataralaatiaa  of  tka 
aqailikriaa  eaastaat  K  aad  tka  rata  eaastaat  af 
tka  raa^tiaa  I  ♦  NOI  — »  NO  -•■  I  sab  2.   Fartkar 
axpariaaatal  work  aa  tkis  raactioa  !■  rapertad 
aad  tka  eoaatractiaa  af  a  aa«  iaprevad  flaik 
pkatalysit  apparatat  is  dascribad.   (Aatkar) 


AD-ilO  925     01».   25.  9 
(TISTP/ILG)  OTS  prica  $6.60 

Caaaral  Electric  Co.,  Sckaaaetady.  N.  T. 

THEOIEtlCAL  INVESTIGATION  OF  OIL  BACKSTIEAHING 

THIOOGH  A  VACUUM  TIAP, 

by  C.  Tsoais.  0.  R.  Holkoboer  aad  0.  ■.  Joaes. 

Jaly  63,  58p. 

Coatract  AFiO  600  954.  ProJ.  7778.  Task  777801 

AEOC  T0I63  U9         Uaclassifiad  raport 

la  aaaparatiaa  altk  Aaro  Vac  Corp.,  Troy.  N.  T. 

Daserlptors:   (•Oiffasloa  paaps.  Oils),  ('Flaid 
flav.  Tkaary).  (•Oil  saals.  Oaslga),  Vaeaaa 
saals,  Vaeaaa  apparatas,  Gaoaatry,  Coadaa- 
satloa,  Malaealas,  Oiffasloa.  Prassara, 
Oparatioa.  Coataaiaatioa,  Aaalysls. 


straaaiag  tkroagk  aa 
itrof ea-cooled  36-ia. 
alysad.   Trap  gaoaatry  is 
tk  tka  affacts  of  coa- 
lacalar  eolllsioa,  dif- 

affacts.   Foar  aodas  of 
for  oparatiag  prassaras 

r  to  tka  coatiaaaa  flow 
by  siagla  boaaca.  (2) 

1  eolllsioa,  (3)  oil 

lllsloa.  aad  (4)  oil 
saaapiag  actioa. 


Tka  pkaaaaaaa  af 

oil  back 

aptieall 

y  tigkt. 

liqai^ 

a 

diaaatar 

alboH  trap  is 

aa 

stadiad 

la  coajaaetioa 

«i 

daasstioa  caaffi 

ciaat. 

ao 

fasiaa. 

aad  gaa 

saoapli 

9 

all  eseapa  ara  coasider 

ad 

raagiaf 

froa  tka 

aolaei 

la 

ragioai 

(1)  all 

traasf 

ar 

all  trka 

/t»r   by 

all-to- 

oi 

traasf ar 

by  oil- 

te-air 

CO 

traasf ar 

by  dlff 

asloa  aad 

(Aatkar) 

AO-^10  977     Di».   25.  2 
(TISTA/GEC)  OTS  priea  |7.60 

Navy  Hlaa  Oafaasa  Lab..  Paaaaa  City,  Fla. 
THE  PI0PA6ATI0N  AT  SHOtT  RANGES  OF  ELASTIC 
MAVES  FlOa  AN  INPULSIVE  SOURCE  AT  A  LIQUID- 
SOLID  INTERFACE  -  FLUID-SOLID  lOOEL. 
by  Fraak  I.  Spitsaagla.  Jaaa  63.  70p. 
Sabprojact  aa.  SF011  01  01.  Task  2612 
NMDL  Rapt.  195         Uaclassifiad  raport 

Dascrlptorsi   (*OeaaB  bottaa,  Acoastic  prop- 
artiaa),  Sarfaca  propartias.  Usdarwatar  soaad 
gaaarators.  Prassara,  Liqaids,  Solids,  Uadar- 
aatar  soaad  sigaals,  Tkaory,  Low  fraqaaacy, 
Saaad  traasaissioa.  Natkaaatical  aaalysls. 
Raflactioa.  Nodal  tests. 


Aa  iBTaatigatioa  af  tka  propagat 
siaa  soaad  froat  aaar  a  aodal  oe 
v*ry  aaar  raagas  is  prasaatad. 
•Bdaavors  la  tka  flald  ara  aaaly 
tkaary  by  E.  Strick  oa  tka  sabja 
ia  detail.   Tka  tkaory  advaacad 
first  practical  tkaory  tkat  caa 
fleer  es  a  rigid  solid  (iastaad 
ead  still  be  valid  at  raagas  ef 
laagtks  ar  leas.   Bxperiaaatal  d 
far  aodal  raagas  veryiag  froa  0. 
laagtks  to  2.0  aeea  waveleagtks, 
coaparisoBS  attest  to  tke  velidi 
at  sack  raagas.   It  is  believed 
will  prove  Bsefal  la  predictiag 
respease  at  the  eceaa  fleer  aaar 
explosive  soaad  searce.   (Aatkar 


ioa 

of  aa  iapal- 

aaa 

fleor  at 

Pri 

er  tkeoretical 
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aad  a  receat 

ct 

Is  coasidared 

by 

Strick  is  tka 

treat  tke  oceaa 
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a  liqaid) 

a  f 
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is  preseatad 

2  aaaa  «ave- 
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of  tka  tkaory 
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iapalslva  er 

AD-410  9«i     Div.   25 
(TISTP/RLG)   OTS  price  $9.10 

RCA  Labs.  Div.,  Radio  Corp.  ef  Aacrica, 

Priacetoa,  N.J. 

FUNDAiENTAL  STUDIES  OF  THE  CESIUM  ARC-MODI 

THERMIONIC  CONVERTER. 

Aaaaal  teckaical  saaaary  rapt..  1  May  62- 

31  May  63. 

by  Fred  M.  Jekasaa.  31  May  63,  89p. 

Ceatract  Near3826  00 

Uaclassifiad  raport 

Descriptersi   (•Tkeraioaic  coaverters,  Cesiaa 
electroB  tabes),  Experlaaatal  data.  Optical 
BBalysis,  laparittes.  Vapors,  Mass  spectros- 
copy. Additives,  Hydrogea,  Tkaory.  Elactroas. 
Teaperatare,  loaisatioa,  Excitatioa,  Molecales, 
Tables,  Power,  Plasaa  pkysics,  lateasity, 
Reseaaace,  Aaalysls.  Operatioa,  leas.  Melecalar 
spectroscopy.  Gases,  Eaergy. 


Ab  experiacatal 
electrical  teck 
processes  assec 
(siailar  te  1/2 
arc  tkeraieaie 
cal  aetkods  war 
ia  tka  cesiaa  v 
aass  spectreaet 
were  iavestigat 
daaagiag  iapari 
tke  electrea  te 
kydrocarboa  sya 
operatioa  was  d 
salts.  Tke  pre 
aeat  witk  tke  e 
alectroB  teaper 
raaga.  A  disca 
Is  give  at  loai 
velviag  excited 
favored  froa  aa 


stady  was  aada  asiag  aptical  aad 
aiqaes  relatiag  to  tke  faadaaaatal 
lated  witk  tke  kigk-pressare 

-  2  terr),  lew-voltage  cesiaa 
ceaverter.   Sevea  diffareat  apti- 
e  eapleyed.   laparities  preseat 
BRor  ware  aaalysed  by  aeaas  of  a 
er  aad  tke  effects  ef  gas  additives 
ad.   Hydrogea  gas  is  tke  aost 
ty  siaca  it  caasas  aa  iacrease  ia 
aperatare  aad  participates  ia 
tkesis.   A  tkeory  of  tke  arc-aode 
eveloped  based  oa  tke  optical  re- 
dicted  IV-carve  was  ia  geod  agree- 
xperiaeatal  resalts.   Tke  aeasared 
ataret  were  ia  tke  1750  -  2200  K 
ssioa  of  tke  ioaisatioa  aeckaBisa 
xatioB  by  caaalativa  processes  ia- 

aelecalar  cesiaa  aalecales  is 

eaergy  staadpaiat.   (Aatkar) 


AD-411  M3  Div.   25 

(TISTM/REB)   OTS  price  |1.60 

Okie  State  0.,  Reiesrck  Foundatloa,  Colaabat. 
DIFFUSION  OF  IMPURITIES  INTO  SILICON  THROUGH 
AN  OXIDE  LAT£R. 

Qaartarly  teckaical  rept.  ao.  9.  1  Jaa-31  Mar  63. 
by  H.  0.  Tkarstea.  R.  B.  Meaoa,  aad  J.  C.  C. 
Tsai.  May  63.  12p.  Rept.  aa.  IF1233  9Q 
Coatract  OA36  039sc87426 

Oaelasslfiad  report 

Descriptors:   (•Silleoa,  laparities),  ('Pkas- 
pkoras,  Diffasioa).  Silicoa  coapoaads.  Oxides, 
Tracer  stadies,  Sarfaca  properties,  Filas. 

Radioactive  tracer  aeasareaeats  aad  tkeoretical 
calcalatioas  kava  beea  coBtiaaed  ia  aa  attaapt 
to  clarify  tka  sarfaca  aad  iBtarfaca  coaditioas 
dariag  diffasiea  of  pkospkorai  late  silicoa 
tkroagk  aa  oxide  layer.   (Aatker) 


ADv411  158    Div.   25.  12 
(TISTP/JP)   OTS  price  #5.60 

Pea  Aaaricaa  Vorld  Airways,  lae.,  Patrlak  Air 

Force  Base,  Fla. 

THE  LAUNCH  CINE-SPECTROGRAPH  PROGRAM, 

by  Jaka  L.  Straete,  MarraB  N.  Kan,  aad 

S.  S.  Ballard.  25  Apr  63,  5Af. 

Coatract  AF08  606  5300 

MTC  TOR63  5 

OBClassifiad  report 

Descriptersi   (*Spectregrapkic  caaaras,  Gaidad 

aissila  raagas).  (•Exkaast  flaaes,  Melecalar 
spectroscopy),  (•Speetraa  aaalyBars,  Mobile), 
Spectra  (Visible  aad  altravialet) ,  Spectra 
(lafrared). 


A  eiae-spectrograpb  was  eoastracted  aad  ^t^^ratad 
e«  tka  Atlaatic  Missile  Raaga  to  aaalysa  spectra 
froa  aissile  pluaes.   Missile  test  data  4|id 
aaalysls  ara  iacluded  ia  addition  to  a  d(»acription 
ef  tka  systaa.   (Autkor)  ^ 


AD-AII  185      Div.   25.  15 
(TISTP/MFA)  OTS  price  $6.60 


Staaferd  Rasearck  last. 

COUPLED  MODE  THEORY  FOR 

DEVICES. 

lateria  rept.  aa.  5, 

by  M.  C.  Pease  aad  C.  M. 

CoBtract  AF33  657  8343. 


Mealo  Park.  Csli 
ADVANCED  MICR 


iOMAII 


Baraas.  Jaae  63, 
SRI  ProJ.  4052 
Uaclassifiad  re 


pel 


Oescripterst   (•Microwaves,  Propagatioa 
(•Algabres.  Tkeory).  Naaerical  BBalysis 
ators  (Matkeaatics) ,  Diffareatial  equal 
Matrix  algebra.  Vector  eaalysis,  Micro 
equipaeat. 


A  study  MBS  aada  wkose  purpose  was 
apply  a  gaaeralised  tkeory  of  tka 
aodas  of  propagatiea  sack  as  occar 
Bicrowave  device.   Certeia  basic  c 
tackaiqaas  were  developed  tkat  app 
great  potaatial  valae  te  tke  aaaly 
(taadiag  of  seek  devices.   Soae  of 
coacepts  aad  basic  tkeoreas  of  Lie 
preseatad.   Vkila  aack  of  tke  aate 
it  kas  beea  recast  late  a  fera  tka 
its  coBBactioa  te  coaplad  aode  pro 
tkeery  ef  projectlea  eperaters  is 
is  a  field  tkat  kas  beea  a  aajar  i 
various  qaaatua  aackaaical  proklaa 
affect  a  geaara 1 Isa t ioa  ef  the  dya 
■ted  previously,  and  ware  fouad  to 
tool  for  coupled  aode  theory.   Tke 
tke  possibility  tkat  tka  added  fie 
projactiea  operators  will  be  asafa 
of  practical  prebleas.   Soae  ef  tk 
spproxiaate  aaalysls  ara  reviewed 
Vkat  appears  te  be  a  aew  aetked  ai 
taat  advaatagas  is  reported.   Tkis 
traasferaetioa  te  a  kelical  caerdi 
followed  by  tke  use  of  tke  aetrica 
apprexiaetiea  aetked.   (Aatkor) 
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be   a    pdtierfHl 
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xibilit;    of   tka 
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AD-i11    207  Olv.       25 

(TISTP/MH)    OTS    prica   $1.60 

Foraiga   Tack  Div.,    Air  Force  Systeas   Coaaa 

Vrigkt-Psttersoa  Air  Force  Base.    Okie. 

COMPUTING  AN    OSCILLATING   SYSTEM    FOR    STABI 

IITH    THE   AID   OF   COMPLEX   COORDINATES, 

by  A.    N.    Obaorskev.    18   Jaae  63,    12p. 

FTO  TT63   329  Uaclassifiad    rape 

Dascripterst  (•Stabilltv,  Gyroscepei). 
(*OscillatioB,  Eqaatioas).  Motioa.  Matr 
algebra.    Partial   diffareatial    aqaatiaas 


I*. 
LITT 


li 


*D-i11  237      Div.   25 
(TISTP/RLG)  OTS  price  $1.10 

•astiagkaasa  Electric  Carp..  Pittsbargk, 

SPIN-LATTICE  RELAXATION  OF  F-CENTERS  IN  POMSSIUM 

CHLORIDE. 

Qaartarly   sciaatiflc    rapt.    ae.    2. 

fcy  D.   M.    Feldaaa,    R.    M.   Marraa  aad   1.    6. 

Castle,    Jr.    5  May   63.    7p.    63  928   110R1 

Coatract   AF19   629    I64O.    ProJ.    46O8,    Tesk   Ut)803 

*FCRL   63   U7  Uaclassifiad   repor 


kses 


PHYSICS  -  Division  25 

Descriptersi   (•Potassiua  coapouads.  Cklorides) 
(•Color  ceaters.  Cryogeaics).  (•Nuclear  spins. 
Relaxation  tiae).  Magnetic  fields.  Matkeastical 
aodels.  Hyperfiae  structure.  Nuclei,  Tkeory, 
ExperiaeBtal  data,  Teaperature,  Measureaeat' 
Molecular  electroaict. 

The  spia  relaxation  of  F-centers  in  KCI  was  ob- 
served between  2  degrees  K  aad  1 50  degrees  K  and 
for  applied  aagaetic  fields,  H.  froa  obo  oersted 
to  10.0CC  oersteds.   Predictions  froa  a  aodel  ia 
wkick  tke  doainant  spin-lattice  interaction  is  tke 
hyperfiae  coupling  to  nearby  auclei  are  consistent 
with  the  experiaental  results.   The  value  of  the 
spin-lattice  relaxation  tiae  was  fouad.  (Autkor) 


AD-411  246     Div.   25 
(TISTM/EJH)  OTS  price  $3.60 

Polyaer  Researck  Inst.,  U.  of  Mass..  Aaherst. 
A  LATTICE  MODEL  FOR  SCATTERING  FROM  POLYMER 

by  Rickard  S.  Stela  aad  Sue  N.  Stidhaa. 

10  Sep  62,  1v. 

Coatract  NoBr335701 .  ProJ.  NR356378 

ONR  TR49  Uaclassified  report 

Descriptors:   (•Crystal  lattices.  Models 
(Siaulatioa)).  (•Polyaers.  Crystal  lattices), 
(•Scatterlaa.  Crystal  lattices),  Filas,  Models 
(Siaulatioa).  Light.  PolarisatioB.  Prograaaing 
(Ceaputers).  Matkeaatical  aaalysls. 

A  crystalliae  polyaer  is  represeated  by  a  lattice 
aodel  ia  wkick  tke  correlatioa  in  orieatation  of 
optic  axes  of  crystallites  is  represeated  by 
assigaiag  four  possible  orieatatioa  directions 
to  lattice  cells.   Tkese  orientation  directions 
are  seqaeBtially  assigaed  by  coaputer  by  aaking 
use  of  soae  assuaed  probability  rules  defiaing 
tke  correlation.   An  exaaple  of  a  typical  2- 
diaeasioaal  lattice  generated  ia  this  aaaaer  is 
given  for  ' raadoa-correlation. '   V  sub  v  and 
H  sub  V  scattering  patteras  are  calcalated  by 
coaputer  for  tke  lattice.   (Autkor) 


AD-i11  248     Div.   25 
(TISTP/JP)  OTS  price  $5.60 

Air  Force  last,  ef  Teck.,  ■rigkt-Pattersoa  Air 
Force  Base,  Ohio. 

TEMPERATURE  DEPENDENCE  OF  SECOND  HARMONIC 
GENERATION  IN  TRIGLYCINE  SULPHATE, 
by  Charles  Staaley  Beadar.   Juae  63,  51p. 

Uaclassified  report 

Descriptorst   (•Haraoaie  oscillators.  Lasers), 
(•Crystals,  Excitatioa).  (•Ferroelectric 
crystals,  Teaperature),  Ruby,  Polarizatioa, 
Electric  fields. 
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Tke  ligkt  beaa  frea  a  ruby  laser  1 
crystal  aad  tke  output  ligkt  froa 
is  exaaiaed  by  a  aoaockroaater.  I 
tkat  at  teaperatares  aaar  tke  Curl 
approxiaataly  47  C,  tke  karaoaic  c 
radiatioB  frea  triglyciae  sulpkate 
Furtkaraere,  tka  karaeaic  gaaerati 
coatiauous  faactioa  of  teaperature 
tke  aaouBt  of  secoBd  karaoaic  radi 
a  triglyciae  salpkata  crystal  depe 
teaperature  kistory  of  tke  crystal 
is  siailiar  to  tke  well  kaowa  tker 
effect  aeraally  observed  ia  ferroe 
suck  as  triglyciae  sulpkate.  (Aatk 


B  skiaed  oa  • 
tke  crystal 
t  is  fouad 
a  point, 
oaponent  of 
disappears. 
OB  is  a 

In  additioB, 
atioB  frea 
ads  oa  tke 

Tkis  effect 
aal  kysteresis 
lectric  crystals 
or) 


Division  25  -  PHYSICS 

A0-i11    257  OlT.      25 

(TISn/IEB)    OTS   prie*   #2.50 

ICA  !>•£•■••  Il«etr«ale  Pr«tf«6ts,   Priacvtoa,    N.    J. 

APPLIED    BCSEARCH    PROGRAM   ON   HIGH    TENPERATUIB 

lAOIATION   RESISTANT   SOLAR  CELL   ARRAY,    VOLUME    I. 

Aaaacl    rapt.,    15  Apr   62-U  Apr  63. 

Jaaa  63.    Up. 

Caatraet  AF33  657  8^90.  PraJ.  8173,  Task 

817301  16 

ASO  TDI63  516,  VI      Daclastifiad  raport 

Rapart  aa  Static  Eaargy  CaBvariiaa  Taekaology. 

Oaieriptarst   (*Salar  calls,  Higk-taaparatara 
rasaareh) ,  Calllaa  coapaaadi,  Araaaidas,  Gal- 
llaai  allays,  Arsaaic  alloys,  Aarospaea  craft, 
Daslga,  Siagla  crystals,  Maaaf actariag  aathods, 
Filas,  Tasts,  iadlatloa  daaaga. 

A  tatal  af  780  aalls  «as  pradaead  witk  afflelaa- 
elas  af  ap  ta  ^0%   aad  vltk  a  aoda  affaeiaaey  af 
alfkt  pareaat  far  tka  latar  aaits.   Tasts  of  tka 
calls  aada  at  alavatad  taaparataras  aad  ia  kigk- 
radiatioa  aaviroaaaats  kava  astabllskad  tka 
ckaractarlstics  af  tka  calls.   Tka  critical  flax 
far  tka  galliaa  arsaaida  calls  aqaallad  ar  a»- 
eaadad  tkat  of  silicoa  calls.   Tasts  of  cadaiua 
'■salfida  calls  vara  aat  Jadgad  saffieiaatly  coa- 
clasiva  ta  astablisk  tka  laral  af  critical  flax. 
Saldarlag  tackaiqaas  «ara  deTeloped  aad  avalaatad 
ia  taras  of  tka  effacts  apoa  finiskad  calls. 
Tkaraal  ckaractarlstics  of  tka  calls  aad  paaals 
vara  appraisad  ia  taras  af  orbital  aralaatioa. 
Paaal  assaably  tackaiqaas  vara  davalopad  aad 
avalaatad  ia  taras  of  tka  alaetrical  aad  aackaai- 
eal  eoasidaratiaas  iavalvad  ia  iatagratiag  calls 
lata  paaals.   lavastigatioa  aad  fabrieatioa  af 
siagla-crystal,  tkia-fila  galliaa  arsaaida  calls 
vara  aada.  Eralaatiaa  of  aatkods  for  dapositiag 
apitaxial  filas,  tackaiqaas  for  prodaeiag  tka 
dasirad  ••dopiagi*  straetara,  aad  stadias  of  tka 
rasaltaat  pkotovoltaic  aad  sarfaca-coatactiag 
prapartiaa  vara  aada  far  tkia-fila  GaAs.  (Aatkor) 


A0-i11  260     BIT.   25 
(TI$TP/*H)   OTS  prlea  117.50 

Aaraaatraaie.  Navpart  Baack,  Calif. 

AN  INVESTIGATION  OP  PLASMA  EM  RADIATION 

INTERACTION. 

Piaal  rapt., 

by  S.    Eats.   C.  A.   Rabarts.    aad   R.    S.   Mrigkt. 

Apr  63.  251p. 

Caatraet  AF29  601  i593,  PraJ.  8806 

APSMC  TDR62  131 

Daclaosiflad  rapart 

Dascrlptarst   (*PIasBa  pkysies,  Elactroaagaetic 
vatas),  (^Elactraaagaetic  vavas,  Plasaa 
pkysies),  Prapagatiaa,  Blaetraas,  laas.  Blae- 
traaagaatie  fields,  Elaetrie  fields.  Partial 
dlffareatial  aqaatlaas,  latagral  aqaatlaaa, 
faetar  aaalysls.  N-bady  prablaas. 

A  stady,  by  tv«  dlffareat  tackaiqaas,  vas  aada  »t 
tka  aaaaqvlUbrlaa  bakavlar  af  aa  iaaixed  gas 
vkese  caastltaaat  particles  lataract  tkreagk  tke 
Caalaab  pataatlal  aad  tkreagk  tke  traaarerse 
aades  of  -tke  aleetrbaagaetie  field.   Tke  Bega- 
llabaT  appraack  ta  tke  stady  af  a  aaay  body  sys- 
tea  vas  applied  to  aa  iaaiaed  gas.   Tke  gaveraiag 
Haalltaalaa  ooataias  tke  Caalaab  peteatial  aad 
tka  first  aeaTaaisklag  eaatrlbatiaa  of  tke  traaa- 
varaa  alaetraaagaatle  field  la  aa  expaaslaa  ia 


pevera  af  tke  reciprocal  speed  •!   ligkt.   Tka 
diagraa  aotkad  af  Prlgaglaa  aad  Balasea  vas 
applied  ta  tka  fall  systea  Haalltaalaa.  Tka 
class  af  dlagraas  rapreseatlag  tke  liaear  alae- 
traaagaatle field  teras  aad  tka  qaadratie  alec- 
traaagaatlc  field  teras  ia  tke  Haalltaalaa 
vere  ideatifled  aad  aaalysed  far  tkeir  paraaatar 
depeadeace.   (Aatkor) 


AO-411  26i     Div.   25 
(TISTP/NM)  OTS  price  |9.10 

Massackasetts  last,  of  Took.,  Caabridga. 

THE  DEPENDENCE  OF  DILATION  IN  SAND  ON  RATE  OF 

SHEAR  STRAIN, 

by  Keat  A.  Healy.   Fab  63.  Vp.      lapt.  aa.  13} 

Researck  ProJ.  ao.  R63  19 

SabproJ.  8S12095  002.  Sabtask  13.009 

Uaclassifiad  raport 

Oescriptarsi   (*Saad,  Skaar  strassas) .  (*Skaar 
stresses,  Saad) ,  Soil  aackaaics.  Civil  aagia- 
aeriag,  Mackaaical  properties. 


Sataratad  aadr 
tersiaaal  skaa 
saads.  Tva  ra 
aately  1000)(/s 
ly  skaved  tkat 
aa  iacraasa  af 
skovad  tkat  tk 
straagtk  ia  sa 
dilatiaa  is  st 
triaxial  tasts 
crease  of  stra 
eaat.  No  proa 
fractioa  aagla 


aiaad  triaxial 

r  tasts  vara  c 

tas  of  straia 

ec.  aad  3$/sec 

dilatioa  of  s 

straia-rata. 

a  greatest  aff 

ad  occars  vkea 

iffest.   Ia  ua 

tka  straagtk 

ia-rata  eaa  be 

oaacad  affect 

vas  observed. 

tasts  aad  air  dry 
arriad  aat  aa  several 
vere  asad,  appraxi- 

Tkasa  tasts  clear- 
aad  iaeraasas  vitk 

Tkesa  tasts  alsa 
act  of  straia-rata  aa 

tka  restraiat  of 
draiaad  sataratad 
iacraasa  daa  ta  ia- 

as  kigk  as  30  par- 
of  straia-rata  aa 
(Aatkar) 


AD-411  266     Div.   25.  7 
(TISTP/MH)  OTS  prlea  |7.60 

Florida  D. ,  Eagiaeeriag  aad  ladastrlal  Expariaeat 

Statioa.  Gaiaasville. 

MASS  TRANSFER  IN  POROUS  GAS  DIFFUSION  ELECTRODES. 

I.   MASS  TRANSFER  THROUGH  A  SINGLE  CYLINDRICAL 

PORE  TO  A  SEMI-INFINITE  REACTIVE  ANNULDS. 

Saaaary  rapt.  ao.  8. 

by  Mario  Ariet  aad  G.  P.  Distefaao.  15  Mar  63. 

66p. 

Coatract  DA49  186  5020RD860 

Uaclassifiad  raport 

Descriptors:   (*Faal  cells.  Electrodes). 
('Gases,  Diffasioa),  Traasport  propertiaa, 
Oxygea,  Hater,  Matkeaatical  aodeli.  Batteries 
aad  coapoaeats,  Electrockeaiitry,  Poroas  aa- 
tarials.  lategratioa,  Naaerleal  aatkods  aad 
procadaras,  Diatoaic  aolecales. 


Tke  object  of  tkls  i 
aad  solve  a  aatkeaat 
far  processes  tkat  o 

electrodes.   I a  saaa 
report  leads  to  tka 
systea  02  gas-vater 
aad  300  K  aad  tka  ao 
fora  circalar  crass- 
a  plaae  sarface  of  a 
a  seai-iaf iaita  aaaa 
to  tke  pore  axis  at 
reversible  reactloa 
tke  aaxiaaa  carreat 
traasport  of  oxygea 
calated  to  be  1 .45  a 
(electrode  tkickaess 
pore  radias  is  calca 
(3)  if  tka  pore  laag 
tea.  aitkar  tkreagk 


avestigatloa 
leal  aodel  of 
ecar  iji  poroa 
ary,  tke  verk 
folloviag  coa 
at  oae  ataosp 
del  of  a  slag 
sactioa,  clos 
lectrolyte,  a 
lar  electrode 
vkick  iastaat 
is  assaaad  to 
deasity  sappo 
to  tka  reactl 
aps/sq  for  a  | 
)  of  0.1  ca; 
lated  to  be  1 
tk  is  iacraas 
iacraasa  ia  a 


vas  to  develop 

tke  aass  traas- 

s  gas  diffasioa 

covered  la  tkls 

clasioas  for  tka 

kare  pressare 

la  pore  of  aai- 

ed  at  its  ead  by 

ad  sarroaaded  by 

at  rigbt  aaglai 

aaeoih  aad  ir- 

occaaa   (l) 

rtabla  by  aass 

ve  site  is  cel- 

pere  leagtk 

2)  tka  optiaaa 

.80  X  ca  (180  A); 

ad  by  a  factor  of 

lectrode  tklok- 

aess  or  of  pore  tartaosity,  tka  carreat  deiiity 

IhSSt'o'J  !-^'/""  »"■•!»"*  "ill  !>•  rad.3*d  (o 
sboat  0.5  aaps/sq  ca;  aad  U)   tka  gas  la  tb«  pore 
i.  ia  K>adsa.  flov.   Tkarefore.  iajaritie.  ia'^tJ! 
!.'t'' J?I.^'fi  diffasioa  of  gasa.as%rodact.;  viJl 
sot  affect  tke  carreat  deasity  sapportable  by 
aass  traasport.   (Aatkor)  ^' 


AD-411  272      Div.   25 
(TISTP/RLG)  OTS  price  $3.60 

Harry  Diaaaad  Laba. ,  Naskiagtoa.  D.  C 

THE  SURFACE  DEPENDENCE  OF  FERROMAGNETIC 

RELAXATION. 

by  George  R.  Joaes.  10  Jaae  63.  37p. 

ProJ.  36633  ^ 

HDL  Rept.  aa.  TR  1 U3      Oaclassifiad  rapart 


PHYSICS  -  Division  25 


Descriptors:  ( •Ferroaagaetisa,  Resoaaaca 
(•Sarface  properties,  Ferroaagaetic  aater 
Yttriaa  coapoaads,  Iroa  coapouads.  Garaet 
Tkeery.  Experiaeatal  data.  Ferrites,  Rela 
tiaa,  Spia,  Polarizatioa.  Meesareaeat,  la 
fereaca,  Faariar  aaalysls.  Lisa  speetraa 
aetic  fields.  Crystels 


). 

>|il<). 

i 
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■    • I 

k   tva-fald  iavastigatioa  kas  baaa  aada  of  fi 

aagaetic  relaxatioa  la  yttriaa  iroa  garaet. T 
First,  a  saaiclassical  spia  vava  tkeory  vaslda- 
Ttloped  to  calcalate  tke  liaavidtk  coatribailoa 
ky  sarface  irregalarit las.   Secoad,  tka  sarltca 
irregalaritles  vara  aaasarad  vitk  aa  iatarfdraaca 
Blcroscope  aad  a  vertical  iUuaiaator  aicroicope. 
For  saaples  tkat  caald  be  Foarier  eaalyzad  leb- 
lerved  liaevidtks  froa  0.5  to  3.0  oersteds  4#re  ia 
food  agreeaeat  vitk  tkaoreticel  predictioasJ 
Liaevidtks  correspoadiag  to  sarfacas  of  aord 
cearsaaess  vara  observed  froa  5  to  7  oersted^ 
isd  vere  ia  agreeaeat  oaly  to  aa  order  of  ajaai- 
tade.   Tke  folloviag  coaclasioas  are  based  d«  tke 
|ood  agreeaeat  of  tka  experiaeatal  aad  tkaot|«ti- 
ctl  linevidtkst   (I)  dogeaerate  spia  vave  G0|4pliag 
li  aa  adeqaate  explaaatioa  of  sarface  depeadlaat 
liaevidtk;  (2)  dipoler  aagaetic  fields  assodlated 
Bltk  tke  irregaler  sarface  give  rise  to  tka 
teapliag;  (3)  classical  spia  vave  tkaory  is  4sa- 
|al  ia  tka  dascriptioa  of  tkis  liaavidtk  breadaa- 
■■g;  Kl)    balk  aagaetic  properties  persist  to 
■itkia  vary  saall  distaace  of  tke  crystal  saiifaca. 
(♦atkor-)  '^ 


W-ill  276      Div.   25 
(TISTM/EJH)  OTS  price  $10.10 

r»rd  lastraaeat  Co.,  Loag  Islaad  City,  N.  T. 

ItSEARCH    STUDIES    IN   THE   ROLE   OF    ADDITIVES    IN   tHE 

LM  TEMPERATURE  CESIUM    DIODE. 

Fiaal  rept.  . 

Jy  M.  Silverberg.  L.  Hariag.  J.  Mclaally  aad 

«.  Berasteia.  May  63.  1l6p. 

Csatract  AF19  604  8486.  ProJ.  6692.  Task  669i 

«rCRL  63  607  Oaclassifiad  rapart 

Descriptors:   (aDiodes.  Tkeraioaic  aaissiai 
(•Tkaaioaic  aaissioa,  Casiaa).  (•Casiaa. 
Tkeraioaic  aaissioa).  (•Tkeraioaic  coavartei  a. 
Cesiaa),  Eaargy  coavarsioa,  loaixatiea,  loiSt. 
Cases.  Naaa.  Argoa.  Mixtares.  Sarfacas.  Adstorp- 
tiea.  Additives.  It 

*  lystaa  vkick  saccassfally  paraita  varioas  gUsas 

>•  be  added  ia  coatrollad  aaoaats  to  a  tkaraibaic 
«ode  vas  coastractad  aad  utilised.   Tke  additioa 
•I  aeoa  aad  argoa  to  a  lev  teaperatara  (1200  C) 
(tuna  diode  resalted  ia  iaproved  perforaance  bt 
••Ilea  balb  teaperatares  betveea  20  aad  200  C: 

*  teatativa  aackeaisa  of  cesiaa  lea  eatrapaeat  is 
itrvardad  as  tke  basis  for  tka  aakaacad  disckirga 
Meaoaeaa.  (Aatkor)  ^ 


AD-411  285      Div.   25 
(TISTP/RLG)  OTS  price  $2.25 

Geaeral  Atoaic  Div.,  Gaaera 1  Dyaaaics  Corp.. 
Sea  Diego.  Calif.  *^ 

STATIC  ENERGY  CONVERSION  STUDIES 
by  J.  Colvell.  G.  Guthrie,  aad  s'.    Palaar. 
Apr  63,  82p.   Rept.  ao.  GA488 

llVll^lUV.l   ^'^  ^^°^'  '"J-  ^^''3,  Task  817302  U 
ASD  TDR63  372  Uaclassifiad  report 

Report  oa  Static  Eaargy  Conversioa  Stadiaa. 

Descriptors:   (•Solid  state  pkysies.  Eaerov 
coavarsioa).  Tkeraoalectricity .  Hell  effect 
Tkeraal  coaducti vity .  Magaatic  fields   Gea- 
arators.  Pover.  Electrical  properties,  Traas- 
port properties,  Geoaetry.  Grapkite,  Bisaatk' 
alloys.  Antiaoay  alloys,  Tia  alloys,  Naigkt 
Tkeory,  Experiaeatal  data.  Mercary  alloys 
Tallarides.  Praparatiea,  Measaraaeat.  Tables. 
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.  (Aatkor) 


tate  Nerast- 
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Tke  ideal 
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AD-411  311     Div.   25.  17 
(TISTP/MH)  OTS  price  $5.60 

!l'L****'**y  Lab.,  0.  of  ntak.  Salt  Lake  City. 

STORED  ENERGY  OF  COMPRESSED  METALS  FROM  SHOCE  AND 

STAT I C  TESTS , 

by  Noil  P.  Bailey.  25  Jaa  63,  1v.  TI  DU11 

Ceatract  AF04  694  259 

BSD  TDR63  112  Uaelasilfled  report 

Deacriptars:   (•Metals,  Def oraatiaa). 
(•Craterlag.  Pellets).  lapact  skock.  Equatieas 
af  state,  Zlac.  Copper,  Aluaiaaa,  Alaaiaua 
allays.  Lead,  Zircaaiaa,  Magaesiua,  Berylliaa. 
Skock  vaves. 


Tke  actiaa  af  aotals  aader  ext 


DlTtBlon  25  -  PBYSIC8 


(TISTP/JIA) 


Olf,   25,  30 
OTS  prit*  19.10 


C««rdlaat«4  Sclvie*  Lab..  U.  of  IUIboIs,  Urbaaa. 
(Na  tltla) . 

Prafraaa  ffX.    far  lar-May  63. 
15  Jaaa  63.  89p. 

Caatraet  0A36  039AaC0220«,  PraJ.  3A99  25  OOi 

Uaelaaaifiad  rapart 


Dateriptarii  (*67raf copai,  llaetr 
(•AtoBie  prapartiaf,  Crjstal  atrae 
aaa  apparataa,  lattraaaatatiaa) ,  ( 
pkyiles.  Haata  Carla  aatkad),  ("Sa 
raiaarck.  Ph/iica),  Pkataaa.  Palaa 
Statiatieal  aaaljaia.  Llaaar  ajrata 
liaaar  ajataaa,  Faadbaak,  Skaek  m 
laf.  MiaraNafaa,  Sapareoadaetara, 
aaadaetlfitj,  Tkia  tilut  (Stara«a 
Salteklafl  alraalta,  ■•lataaaaaa.  A 
Caapatar  lajle.  Digital  eaapatart, 
llaatraaa,  Taagataa,  laaa. 


ie  fialdi), 
tara).  {•Vae- 
•Plaiaa 
iaatifia 

aadalatiea, 
laa,  N«a- 
vaa,  Scattar- 
Tkaraal 
davicaa) , 
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Crjritali, 


AO-411    348  Ola.      25.    4 

(TISTP/MLC)    OTS  prlea  #3.60 

Skafflald  0.  (6t.  Brit.). 

PORTHEI  STOOICS  OT  lOOIttS  ATOI  RBCOniNATION. 

riaai  taebaical  rapt.  a*.  5,  1  Jaa-31  Oae  62. 

by  Caarga  Partar.  31  Oac  62.  26p. 

Caatraet  DA91  591StN:2091 

Oaclaaaifled  rapart 

Oaiariptarai   (•ladiaa.  Racaablaatloa  raac- 
tiaat),  (•Nitroaaa  coaponndi,  Oxldaa),  (•Phata- 
ekaalatrjr.  Ixpariaaatai  data).  Atoaa.  Datarai- 
aatiaa.  laactlaa  kiaatiea.  Ckaaical  raactiaaa, 
Ckaaical  a^allibriaa,  Stability.  Praaaara. 
Taaparatara  eaafficiaat  af  raactivity,  Traa- 
alaata.  Praparatiaa,  Parif icatiaa.  Maaitara. 
Ilactral/tic  ealla,  laflactara.  Paraacaa. 
Haatiag,  Tbaraacaaplaa,  Plaak  laapa.  Dalajr 
cireaita.  Pkotaaaltlpliara.  Vacaaa  apparataa. 

Aa  iatarpratatian  af  tba  raaalta  aa  iadlaa  ataa 
racoablaatiaa  la  aitrle  axida  it  givaa.  abick 
aakaa  paaalbla  tba  aaparata  dataralaattaa  af  tkc 
aqailibriaa  eaaataat  K  aad  tka  rata  caattaat  af 
tka  raaetlaa  I  ♦  NOI  •»  NO  ♦  12.   Partfcar  ax- 
pariaaatal  aark  aa  tkia  raaetlaa  la  raparted 
aad  tka  caaatractiaa  af  a  aaa  laprovad  flaak 
pbatalyaia  apparataa  la  daacribad.   (Aatbor) 


AD-411  35*     Oi».   25,  2 
(TISTP/RLfi)  OTS  prlea  19.60 


Staaferd,  Caaa. 
PHASK  I.   LABORATORY 


Baraaa  Baflaaariag  Co. 

SATBLLITI  SPICTROnTKR 

BMAOBOAIS  ONII. 

Plaal  rapt., 

by  Bare  G.  Dreyfaa.  13  Oct  61,  It.  i6*B 

Caatraat  Cab9S68 

Oaclaaaifiad  report 

Oa^arlptarst   (•Speetraa  aaalysara,  laXrarad 
apaetraaeepy) ,  (•Oaalga,  Taata),  Bataorological 
■  ataUitaa,  Callbratiaa,  Birrara,  Boaatlag 
braeka'ta,  OlfXraetloa  gratiagt,  Flltari  (Elac- 
traaagaatie  aavaa),  lafrarad  datactera,  Saaii- 
tivity,  Pkataaatara,  Taaparatara,  Aaplifiarc. 
Stability.  Aglag  (Batarlala) ,  Radiatioa  daaage. 
Ixpariaaatai  data,  Slgaal-to-aoiie  ratio, 
Straataral  propartiet,  Blackb^dy  radiatlaa, 
laatraaaatatiaa,  latacXaraaea. 

Tka  Oaltad  Stataa  Baatkar  Baraaa,  la  eooperatioa 
■Itk  tka  Natiaaal  Aaraaaatiea  aad  Space  Adaiala- 


tratlea,  it  eoadac«lag  aa  aaglaaerlag  deiiga  atady 
dlreeted  teaard  tka  davelopaeat  of  aa  lafrarad 
apeetroaoter  ealtabla  for  lattaUatlea  ia  artlfl- 
eiel  eartk  tataliitai  for  tko  parpeao  of  aecurate- 
ly  aeaiuriag  tka  iataaalty  of  lafrarad  radiatioa 
froa  tko  eartk  aad  itt  ataoapkere.   Tka  iaitial 
apeetreaeter  davelopaeat  prograa  it  divided  iate 
tkree  pkateti   a  laboratory  breadboard  tpectroa- 
atar|  a  kigk  altitade  ballooa  speetroaeter}  aad  a 
aatallite  tpectreaeter.   A  taaaary  it  givaa  of  tba 
Pkaaa  I  deaiga  ttadiet,  aad  tka  develepaeat  aad 
tettiag  of  tke  breadboard  aodel;  baaed  oa  tkit 
experieaca  racoaaeadatioBt  are  aade  for  detiga 
rafiaaaaata  daairaabla  ia  tka  Pkaaa  II  balleoa 
tpectreaeter  aad  la  tba  Pkaaa  III  aatallite  apee- 
treaeter.  Ia  tkaae  atadiaa  aa  effext  kaa  baea 
aade  to  exaaiae  aeat  carefally  tkaae  atpactt  of 
tke  detiga  of  tke  tpectreaeter  akick  aill  tigaif- 
ieaatly  affect  or  liait  itt  perforaaace.  (Aatker) 


ADn411  367     Ola.   25,  15 
(TISTP/RLG)   OTS  price  $9.60 

Natiaaal  «agiaaarlag  Seleace  Co.,  Paaadeaa.  Calif. 

A  TUSORBTICAl.  ANALYSIS  OP  STRESS  MAVB  INTERACTION 

IN  A  BODEL  SOIL. 

Piaal  rapt. 

by  H.  R.  Agaarwal,  A.  B.  Seldate  aad  J.  P.  Heak. 

Jaae    63.    1l6p. 

Ceatract  AP29  601    5395.    PraJ.    1080,   Taak    106001 

A/SBC  TDR63  43  Uaclaaaiflad   report 

Oeaerlptarat      (•Sail   aecbaalca.   Tkeary). 
(•Beckaaical  aavea.    Streitet).    (•Sella,    Batke- 
aatieal   aedelt).    lateaalty,    Caaprettlve   prop- 
ertiei.    Cyliadrlcal    bodiet.    Deaaity,    Naaerical 
aaalytit,    Leadlag    (Bechaalca).   Eqaatlaat    ef 
ttata.    Plaattcity,    latagralt,    Tiae,    Partial 
differeatial   eqaatlaaa,    Propagatioa.    Boaadary 
layer.    Blatt,   Elaatlclty.    Uadergreaad 
atractaret. 

Aa  atteapt   aaa  aade    to  feraalata   aad   telve    by 
aaalytlo  aetkadt    a   tae-diaeaaleaal ,    plaae    ttraia 
prablea   af    tke    lateractiea   aitk   aa  aabedded 
atractare   9t   klgk-iateaal ty  atreaa  aavaa   traval- 
liag   la  a    aall-like   aediaa.      A  aedel.    eketea   to 
repreteat   aeil    bekaaler   aadre    large   ceapreitloaal 
traatieat   atraaaea.    tkeat    a    blllaear   coapreatlea- 
al    ttraaa-^traia  carve    la   tke   ceaveatloaal    ua- 
iaxial    teat,    aitk   a    bekavler   ea   aalaadlag    tkat 
carreapaada    te   tke    bekavler   feaad  experlaeatally 
la   aetalt   aad   cartaia  tella.     Tke   atraetara   ckaaea 
aai   a   cyliader  ef   iaflaite   deaaity  aad   rigidity. 
Tke  aave   fera  ckeaea  aaa   a   atop  af  Jaat   aaf- 
fleleat   aagaltade   te  caate   yleldlag   af   tke 
aadiaa.      Naaerical   talatleaa    ladleate    tkat,    after 
aa    Ititlal    loadiag  Jaap  dee   te   tke   iaplagaaeat 
af    tke   atrett   aave   oa    tbe   froat   face    ef    tbe 
cyliader.    aaloadiag    taket    place,    falleaed    by 
tabtequeat    releadlag.      Qaaatitative   eatlaatet   ot 
loadlngi    aa   tbe   fraat   face   af    tke   cyliader   darlag 
tke   aaleadlag   pkaae   kava  tkaa   far   baea  abtataed. 
(Aatker) 


AO-411   438  Olv.      25.    22 

(TISTP/RLG)    OTS    price   $19.75 

Laberatariea   far   Reiearcb   aad   Develepaeat, 

Fraaklla   latt..    Pbl iadelpbia.    Pa. 

AN   ANALYTICAL    STUDY   OF    BEARING    NOISE    AND 

VIBRATION    GENERATION   AND    IRANSBISSION, 

by  Harry  C.    Rlppa^   •»*  J«ka  S.   Taareaay.    Jaae   61, 

1v.    I   A2321    1 

Caatraet   N0ba77184 

Uaclaaaiflad   rapart 
110 


Detcriptort i 
Aaalytit).  Sea 
Freqaeacy,  Dot 
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AD-411    443  Olv.      25 

(TISTP/BFA)    OTS   price   |6.60 

fCtgiaeeriag  Projectt  Lab.,    Bait.    latt.    of  fjecb., 

Ciabr  idge. 

SOIHi   RtNARKS   ON   THE   VELOCITY   OF   SOUND   FOR 

TWO-PHASE   BIXTURES   AND   FLOWS, 

by  S.    W.    Goaie,    Jr.    aad   George  A.    Broaa.    A^   63, 

60p.    TR8040    1 

Ceitract  Noar1841  52,  ProJ.  8040 

Uaclattified  report 

Detcriptort:   (*Soaad.  Velocity).  (*Flai 

flea,  Bixtaret),  Propagatioa,  Coaprett ibUe 

f lea,  .Liqvids.  Gates,  Sabtonic  floa,  Supnrtoalc 

flow.  Tberaedyaaaict ,  Eatropy,  Eatbalpy. 

Preitare,  Deatity,  Pbase  ttadiet.  Noxxle 

Detiga. 
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AO-411    452  Div.       25 

(TISTP/BFA)    OTS   price   $1.60 


Celuabia   U. .    Nea   York. 

ON  THE   VELOCITY-GRADIENT    DEPENDENCE   OF   THE 

KINETIC   ENERGY   OF   A   CONTINUUM. 


PHYSICS  -  Division  25 

by  Jacob  Lubliner.  June  63,  10p.   Techaical  rapt. 
ao  15;  CU3  62 

Caatraet  Naar266  34.  ProJ.  064  417 
Uaclastified  report 

Descriptors:   (•Coatinaaa  aecbaaies,  Dyaaaics), 
(•Particles,  Velocity).  (•Elastic  tcatteriag. 
Have  traatai ttien) ,  Propagatioa,  Stretset, 
Brillouia  xoaet.  Partial  differeatial  eqaatlaat. 
Botion,  Equatioat. 

Tbe  kiaetic  eaergy  of  a  continuua  is  fouad  to 
contain  a  tera  dependent  on  the  velocity  gradieat 
whea  the  aaterial  it  assuaed  to  be  coaposed  of 
eleaeats  witbia  which  tbe  variation  of  tbe 
velocity  is  takea  late  account.   Mbea  this  tera 
is  included  in  the  equations  pertaiaiag  to 
elastic  wave  propagatioa,  cut-off  frequencies  are 
fouad  for  both  irretatieaal  aad  eqaivolaaiaal 
waves.  (Author) 


AD-411    455  Dlv.      25 

(TISTP/BFA)    OTS   price   $2.60 

Naval  Ordaaace  Tett  Statioa.  Chinn  Lake.  Calif.  - 

BICROWAVE  REASUREMENT  OF  ELECTRON  DENSITY  IN 

SEEDED  ROCKET  EXHA.UST  GASES, 

by  Harold  B.  Larsea  aad  Charles  H.  Turner. 

Jaae  63,  22p. 

NAVBEPS  8059;  NOTS  TP3062 

Uaclasslfied  report 

Descriptors:   (•Electron  deatity.  Beatare- 
aeat).  (•Bicroaaves ,  Tkeery),  (•Exkautt  gatet. 
Rockett).  Electric  fields.-  Atteaaatioa.  Plataa 
pkyslct.  Gat  ieaizatiaa,  Teaperatare,  later- 
feroaeters.  Tkeraoaaclear  reactioat,  Elec- 
troaagnetic  waves. 
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AD-411    471  Div.      25.    4 

(TISTB/EJH)    OTS    price   $2.60 

Stanford  Research  last..  Benlo  Park.  Calif. 
DIFFUSION  AND  HETEROGENEOUS  REACTION  V.  TRANSITION 
FROB  SURFACE-  TO  DIFFUSION-CONTROLLED  PROCESS 
DURING  ATOB  RECOBBINATION . 
by  Heary  Wise,  Clareace  M.  Ablow.  aad 
Oaa  J.  Schott.   Jaly  63,  l6p.  ProJ.  SQUID 
Technical  rept.  SRI17P 
ProJ.  NR098  038 

Uaclastified  report 


In  cooperation  with  Virginia  U. 
Va.,  Coatract  NOar  362300. 


Ckarlotteiville. 


Detcriptort:   (•Hydrogea,  Recoabinatioa 
reactieat).  (•Receabiaatioa  reactioat,  Hydro- 
gea), (•Diffaiion,  Receabiaatioa  reactioat). 
(•Gatet.  Recoabinatioa  react ioat) ,-  Surf acet. 
Catalytis.  Kiaetic  tbeory.  Reactiea  kiaetict. 
Niekal.  Atoai. 


HI 


Division  ^  -  PHYSICS 


Til*  llaltiag  ceadltioat  uH<l*r  Hhlck  tke 
kiBcaatict  of  diffasioa  or  tke  kiaetics  of  re- 
actioa  predoaiaate  ara  exaalaad.   Coasidaratloa 
la  glvea  to  a  lyatea  la  vklek  koBogaaaoHS  aad 
hataragaaaoat  raactloa  ocean  witk  aad  witkoat 
eaavaetlta  fla«.   Ixparlaaatal  aaacaraaeati  of 
kjrdragaa  ataa  raeaablaatlaa  oa  catalytic  aarfacas 
a*  a  faactlaa  af  total  gas  preisare  ara  la- 
tarpratad  la  teras  af  sarface-  aad  diffaaloa- 
caatralled  processes.   (Aatkor) 


AD-i11  i7i     01 V.   29 
(TISTP/IFA)  OTS  price  $1.60- 


Ualted  Aireraft  Carp.,  East  Hartford,  Coaa. 

PIOBE  MEASUREMENTS  IN  A  CESIUM  PLASMA  CONVERTER 

by  I.  H.  Ballls  aad  «.  J.  Mlegaad.   1963.  16p. 

Rapt.  aa.  P  B38 

Coatract  AFi9  638  1221 

AFOSR  5U1  Uaclassified  report 

Praaaatatf  at  tke  23rd  Aaaaal  Coafereace  oa 
Pkysleal  llaetraaloi,  22  Mar  63.  at  MIT. 

Daaerlptarsi   (*Probes  (Elaetroaagaetlc) , 
Maasaroaaat) ,  ('Tkaraleale  eoavarters,  Plasaa 
pkyalea),  llactrostatlca ,  Plasaa  skeatk, 
CaalHi,  Hark  faaetloai,  Electroas,  Eaergy, 
Flaae  spraylag,  Tkeraleale  ealssioa,  Pressare, 
Taaparatara,  Caallag,  Electrodes. 


■a^saraaeats  of  tke  properties  of  tke 
tke  iaterelectrode  space  of  botk  coave 
aad  arc  aade  theraioaic  coavertars  Mar 
Mitk  coaxial  electrostatic  probes.  la 
taaparatara  ceslaa  plasaa  present  ia  t 
verter.  It  was  foaad  tkat  severe  disto 
tke  probe  earreat-valtaga  ekaracterist 
daa  ta  extraaaoas  carreat  I'aakage  to  t 
aad  tbaraioaic  aalasioa  fraa  tke  probe 
aeaas  of  teckaiqaas  previaasly  raperte 
distortieas  aara  elialaated  by  eapleyi 
coaxial-type  prabe.  A  ceaparisoa  of  p 
foraatioa  Is  aade  to  aodels  of  botk  ty 
coBverter.  Ia  tka  caBTeatieaal  aade  o 
atioa  tka  aeasarad  electroa  eaergy  dis 
Is  HaxaelliaB  witk  a  teaperatara  of  0. 
wblek  correspoBds  closely  to  tke  eaitt 
perature  of  0.12  av.  Ia  tka  arc  aade 
probe  stadias  iBdieata  tkat  tka  electr 
distribatiaa  is  Boa-Haxwal liaa  witk  tw 
groaps  axistiag  ia  tke  plasaa.  Tke  ki 
group  of  |lectroas  cerrespoads  closely 
to  eaitter  electroas  wklck  ware  accale 
potaatials  coaparable  to  eaitter  skeat 
taatials.  Tka  lawer  eaergy  groap  corr 
electroas  wklck  are  esseatially  ia  eqa 
witk  tke  eeslaa  vapor  in  tke  iaterelee 
af  tke  eeaverter.   (Aatkor) 
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AO-411  ^81 
(TISTP/TL) 


D:».   25,  30.  17 
OTS  price  13.60 


Soatkwest  Researck  last.,  Saa  Antoaio,  Tex. 

NONDESTRUCTIVE  EVALUATION  OF  METAL  FATIGUE. 

Fiaal  rapt. 

by  J.  N.  Fogwell,  Felix  Kaseaberger  and  M.  Lyle 

DoaaldsoB.   29  Mar  63,  30p. 

Coatract  AF^9  638  11^7 

AFOSR  SU9  Uaclassified  repart 

Descriptors:   (*letals,  Fatigae  (HeckaBics), 
(•Test  equipaeat,  Nea-destractlTe  testiag). 
Stresses,  Magaetic  fields,  Desiga,  Hall  effect, 
Fractare  (Heekaaics),  Saasltivity,  Laadiag 
(aecbaaies),  Mackaalc-s. 

A  BoadestractiTe  testiag  device  was  develaped  ta 


aoaitor  tke  progress  of  fatigae  growtk  ia  a  red- 
type  fatigae  speciaea  stress  cycled  ia  direct 
teBSioB.   Tke  tecbaique  developed  was  tkat  of 
usiag  a  Hall-effect  eleaeat  to  aonitor  tke  per- 
turbatioBS  ia  tke  aagaetic  field  at  tke  sarface 
of  tke  speciaea  wken  tke  speciaea  was  aagaetited. 
Botk  loagitHdiaal  and  radial  flux  orleatatioas 
ia  tke  speciaea  are  possible  witk  tke  systea 
developed  aader  tbis  coatract.   Typical  iaspectioa 
records  takea  with  loagitadiaal  flux  orieatatloB 
are  presented.   Preliaiaary  tests  were  aade  to 
deteraiae  the  repeatability  and  seasitivity  of 
tke  systea.   (Autkor) 


A0-i11  482     Div.   25 
(TISTP/MFA)   OTS  price  $1.10 

Atkeas  U.  (Graeee) . 

MOMENTUM  OF  ELECTRONS  IN  SOLIDS. 

Fiaal  teckaical  rept.,  1  Sep  60-30  Jaaa  63, 

by  K.  Alexopoulos.   1963,  8p. 

Coatract  DA  ER091  591  3  0003 

Uaclassified  report 

Oescriptorst   (*Coapton  scatteriag,  Aaalysis) , 
("Electroas,  Solids),  Moaeatua,  lastruaeatat ioa, 
Spectraa  aaalyxers.  X-ray  spectroscopy,  Siagle 
crystal,  Qaarts,  Measureaent. 


A0-i11  499       Div.   25 
(TISTP/RLG)  OTS  price  $1.10 

Utak  U..  Salt  Lake,  City. 

INVESTIGATION  OF  ELECTRICAL  CONDUCTION  MECHANISM 
OCCURRING  IN  SHOCK  LOADED  SEMI-CONDUCTORS. 
Progress  rept. 

by  M.  A.  Cook,  R.  T.  Keyes,  G.  Kortk,  F.  A. 
Olsoa  aad  D.  H.  Pack.  28  Feb  63,  8p. 
Uaclassified  report 

Descriptors:   (•Seaicoadactors,  Electrical 
coaductaace) ,  (*Skock  (Meckaaics),  Loadiag 
(Meckaaics)),  (•Ligkt,  Production),  Shock 
waves.  Probes  (Electroaagnetic) ,  Electric 
iasulatioB,  Luaiaesceace,  Tables,  Mater. 
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AD-411  508     Div.   25 
(TISTP/MFA)  OTS  price  $6.60 

Polytechnic  last,  of  Brooklya,  N.  Y. 

STRESSES  AND  DISPLACEMENTS  IN  NONCIRCULAR  RINGS 

UNDER  ARBITRARY  RADIAL  LOAD. 

by  Fraak  Roaano  and  David  Ranlet.   Juae  63,  55p. 

Rept.  BO.  666 

Coatract  Noar839U,  ProJ.  NR06i  167 

Uaclassified  report 

Deseripterst   (*Riags,  Desiga),  (*Strtssas, 

Aaalysis),  Loadiag  (Meckaaics),  Skear  stresses, 
Dlffereatial  aqaatioas.  Tables.  Haraoaic  aaaly- 
sis, Deflectlea,  Measareaeat,  Deforaatioa, 
Elastic  shells. 
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Tke    results    of  a   aaall    defl«etlo|i   aaalylts    of   a 

doubly-syaaetric    aoacircalar    riag    aader   fiailarly 


RO 


PRODUCTION  AND  MANAGEMENT  .  Division  26 


syaaetric  bat  otkarwise  arbitrarily  dlst 
radial  load  are  preseatad.   Tka  aaalysii 


apoa  aa  exact,  closed  fora  solatioa  of  l|e  appro- 
priate dlffereatial  eqaatieas  of  • • deep- riagi i 
tkeory  aad  coasists  of  a  geaaral  solatii^  as  well 


as  particular  solutioas  of  a  aoacircalai 
of  specified  geoaetrv.  (Aatkar) 


AD-411  571       Div.   25,  8 

(TISTP/TL)  OTS  price  $11.00 

Geaeral  Telepkoae  aad  Elactraalcs  Labs. 

Palo  Alto.  Calif. 

INVESTIGATION  OF  MODULATIONS  ARISING 

ACTION  OF  ELECTROMAGNETIC  HAVES  HITH  A  P 

Fiaal  rept., 

by  S.  Teteabaaa  aad  E.  Barrett.  15  Apr  » 

Coatract  AF30  602  2477,  ProJ.  5561,  Task 

RADC  TDR63  213  Uaclassified  rep 


FRO  I 


rlbated 
is  based 


riag 


lac. , 


r 


INTER- 
SMA. 


63 


130p. 
556106 

Mrt 


Descriptors:   (apiasaa  pkysics,  Klectr  iLagaatlc 
wave  reflectloas),  (•Bleclroaagaetic  wilves, 
Modulatioa),  ('Elastic  scatteriag,  Eleiitroas), 
Electroa  deaslty,  Propagatioa,  Hagaeti  :  fields. 
Electric  fields.  Frequency,  Mixers  (El  (ttroa- 
Ics),  Haraoaic  oscillators,  Hicrowaves[  Cyclo- 
troa  resoaaace  pkeaoaeaa,  Hagaeto-aptltl  effect. 
Reflectloas. 

A  theoretical  aad  experiaeatal  lavestlga  |oa  of 
the  aodalatioas  arisiag  froa  the  aoaliae  i^  later- 
actioa  of  electroaagaetic  waves  witk  a  f i  ft^-space 
keliua  aagaeto-plasaa  slab  is  reported,  ^ftetalled 
results  are  preseatad  of  tke  geaeratioa  if  secoad 
karaoalc  aad  saa  aad  differeace  freqaeaci^s  far 
low-level  lacldeat  sigaals  at  X-  aad  K-bikds. 
Tke  effect  of  kigk-level  iacideat  waves  4ks  de- 
teralaed  eapirically.   In  addltioa.  preM|iiaary 


tf 
id. 


experiaeatal  data  are  given  of  the  free-<aace 

■icrowave  Laxeabourg  Effect.   Tke  aeasur^aeat  a 
electroa  elastic  collisioa  cross  sectloai 'Is 
reported.  A  Raasauer  type  apparatus  is  di^cribed 
la  tke  electron  eaergy  regioa  froa  0.5  te  1 20  ev. 
tke  electroa  eaergy  spread  agreed  witk  ciicalated 
values.   Scatteriag  cross  sectioas  ia  keliua 
betweea  10  aad  20  ev  agreed  witk  previoai  re- 
sults.  Dlfficaltles  kave  beea  eacouaterej^  ia 
aakiag  accurate  aeasareaeats  at  eaergies  !below 
0.5  ev  aad  a  aetkod  for  overcoaiag  these  l4iffl- 
ealties  is  saggested.   (Aatkor) 


AO-411  584      Div.   25,  20,  9 
(TISTP/JH)   OTS  price  $7.60 


Hright-Pattersaii 


Air 
PHOTOELtfcTRIC 


«(! 


Air  Force  last,  of  Tech. , 

Force  Base,  Okie. 

ELECTRON  ENERGY  DISTRIBUTION  IN  A 

EXCITED  CESIUM  PLASMA. 

by  Rickard  Paul  Flrsdoa.   Juae  63,  69p. 

AFIT  GE  EE63  6  Uaclassified  report 

■aster's  tkesls. 

Descriptors:  (apiasaa  pkysics.  Ceslaa) 
gy,  Electroa  deaslty).  Excitatloa,  Pkot 
trie  effect,  Dlffereatial  equatioas,  Va| 
Freqaeacy,  lateaslty,  Teaperature,  Pres 
loaixatloa.  Kaceabiaatioa  reactleas. 

A  tkeoretioal  aaalysis  of  tke  electroa  aa< fgy 
distribatioB  of  a  pkotoelectric  excited  c^liua 
taper  is  discussed.   Tke  steady  state  soliitioa  of 
tke  dlffereatial  equatloa  lavelviag  geaer«tioa, 
■abi-polar  dlffasloa  aad  a  coastaat  recoablaatloa 
tera  Is  preseatad.   Tke  dlffereatial  equatloa  is 
developed.   Aa  experiaeatal  desiga  for  aaMSarlag 
tke  electroa  eaergy  distribatiaa  while  la^tpead- 


(•Caar- 
lac- 
>rs. 


eatly  varying  tke  frequeacy  aad  intensity  of 
radiatioa,  teaperature  aad  pressure  of  tke  cesiua 
vapor,  aad  distance  froa  tke  source  of  ioaizatioa 
is  aaalyzed.  Experiaeatal  difficulties,  however, 
prevented  iaclusioa  of  experiaeatal  results  witk- 
ia  tke  allotted  tiae.   (Autkor) 


AD-411  589    Div.   25 
(TISTM/TCG)  OTS  price  $1.60 


Dartaoutk  Coll.,  Haoover,  N.  H. 

THERMOELECTRIC  POWER  OF  CaCl  CONTAINING  CdC12  + 

by  Y.  H.  Hsaek  and  R,  H.  Ckristy.  July  63,  15b.' 

Teckaical  rept.  ao.  4 

Coatract  Noar389704,  ProJ.  NR032  46O 

Unclassified  report 

Report  oa  Electrical  Bekavlor  of  loale  Crystals. 

Descriptors:   (*Copper  eoapoaads,  Tkeraoelee- 
tricity),  (•Cklorides.  Tkeraoelectrlclty) . 
(•Cadaiaa  eoapoaads.  Additives),  Solubility, 
Electrical  coaductaace.  Crystals,  loas,  la- 
purities,  Eaergy. 


Tke  tkeraoelectrie  p 
a  fuactioa  of  teaper 
usiag  Cu-aetal  elect 
aade  oa  pare  aateria 
witk  CdC12  in  coacea 
aole  %.  Tke  results 
aediate  between  prev 
AgCl,  aad  tke  effect 
to  tkat  in  AgBr.  Co 
suits  witk  tkose  for 
that  in  CaCl  catioa 
aant.  witk  tke  Ca(-f) 
Quantitative  values 
could  not  be  derived 
liaited  solubility  o 

AD-411  624     Div. 
(TISTP/BLG)  OTS  pric 


ower  of  CuCl  was  aeasared  as 
atare  betweea  200  and  400  C, 
rodes.   Heasareaeats  were 
1,  aad  also  on  aaterial  doped 
tratioas  between  0.01  aad  1.0 

for  pure  CaCl  are  inter- 
ious  results  for  AgBr  and 

of  doping  is  very  siailar 
aparisoa  of  tke  CuCl  re- 

tke  silver  kalides  suggests 
Freakel  defects  are  predoal- 

iaterstitial  aore  aobile. 
for  tke  defect  paraaeters 

appareatly  because  of  tke 
f  CdC12.   (Author) 

25 
e  $4.60 


Arnold   Engineering   Developaent   Center,    Arnold 
Air   Force   Station,    Tenn. 

EMPIRICAL    EQUATIONS    FOR    THE   THERMODYNAMIC    PROP- 
ERTIES OF    AIR    AND   NITROGEN    TO    15,000   K, 
by   Clark  R.    Lewis    and    Ernest   G.    Buroess.    Ill 
J«ly   63,    43p. 
Contract    AF40   600   1000 
AEDC   TDR63   138  Unclassified   report 


Deser 
(•Gas 
Nitre 
Densi 
Error 

Eaplrlc 
di  ssoei 
teapera 
range   1 

deaslty 
aaagats 
coapres 
a(p.S) 
IBM  For 
each   ea 


iptorsi      (•Theraodynaalcs,    Equatioas), 
es.    High    teaperature   research).    Air, 
gea.    Dissociation,    lonlxation.    Entropy, 
ty,    Enthalpy,    Coapressive   properties. 
s,    Tables. 


al    eqa 
ati  ng 
tares 
.42   < 
range 
The 
siblli 
are   pr 
traa    s 
pi  rica 


atioas   were  obtained    for   eqallibrlaa 
and   ienixing    air    and    nitrogen    for 
ap   to    15,000   K    and   ia    the   eatropy 
leg   (S/R)    <   2.06.      The  eorrespoadl ag 
is    approxiaately   10"^  to   10^ 
deaslty    /•(p,S).    eathalpy  H(p,s), 
ty   factor  Z(p,S},    aad    speed   of   soaad 
esented   in    equatloa    fora   aad    as    aa 
abroatiae   pregraa.      The   errors   in 
I    surface   are   indicated.      (Aatkor) 


26.    PRODUCTION  AND 
MANAGEMENT 

AD-410  017      Div.   26 
(TISTB/JAB)   OTS  price  $3.60 

Read  Corp..  Saata  Moaica,  Calif. 
MANAGEMENT  CONTROL  SYSTEMS, 

by  Jaaas  Faraar.   Juae  63.  28p.  Rapt.  ao.  P2758 

Uaclassified  report 
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DiTislaa  26  -  PRODUCTION  AND  IfANAGEMENT 

B««crlpt«rsi   (*M»Baf0B«>t  •■fliaaria^. 
■7tt«as),   (•Dvciilea  aakiag,  ■■■■{•■•■t 
•■f>«««rla9). 


C«Btr«l 


Tkii  MP*'  ««tcrlk«t  ■■■■t«B«at  ••■trel  syitvas 
hj   c«B«i4«ria9  tha  aaaafaaaat  faaetieas  af  eaa- 
tral  aa4  4acitiaa  aaklag.   Tkaia  ara  ratata4  ta 
tfea  abjactiva  aad  faiatiaat  af  a  aaaagaBaBt  caa- 
tral  lyataa.   Tka  ^rablaa  araai  af  parferaaaea 
■aaaaraaaat.  tba  laagaasa  barrlar  batwaaa  aaaa- 
gar  aa4  tyataa.  aad  tba  casta  af  tacb  tyst^as  ai 
tfaseribad.   Aa  iatradaetlaa  ta  ftadbick  eaatral 
•yataat  if  lacladatf  aa  aa  appaa#1x.   (Aathar) 


I 
AB-ilO  U0     Dir.      26.  20 
(TISn/AIS)  OTS  prlea  11.10 


Faralga  Taab.  Oiv.,  Air  Parea  Systeat  Caaaaad, 

Mrlfbt-Pattariaa  Air  Forca  Bata.  Obia. 

A  POMP  roi  PUVIN6  LIOOIB  (■OLTEN)  BETAL. 

b7  Ta.  B.  Cbayala.   18  Jaaa  63.  3p. 

PTO  TT63  i96  Daclaasifiad  rapart 

Traas.  fraa  Baatiaa  Pataat  Na.  U3982.  Appl.  Na. 
723«31/22-2.  pp.  1-2.  30  Bar  61. 

Baterlptarit   ("Liqaid  aatal  paap*.   Pataats)» 
(*Pataati.   Liqald  aatal  paapt}.   Oaiiga, 
alaetraaagaatla  fialds,   Elactraaagaatlc  paapa. 

AB-^.10  216     OlT.   26.  17 
(TISTB/ABS)  aTS  prlea  |2.60 

Laekbaad  Aircraft  Carp.,  Saaayvala,  Calif. 
ITPBCTS  OP  BELO  POOL  AGITATION  ON  MBLO  PIOPKBTIBS 
AND  CBABACTBBISTICS:  AN  ANNOTATBO  BIBLIOGIAPNY. 
caap.  by  Seatt  J.  Baglaas.   Bay  63.  I8p.  lapt. 
aa.  SB63  10{  5  V3  63  2 

Oaclatalfiad  rapart 

Daseriptasat   (•Baldiag.  Bibliayrapby) .  (•Cast- 
lag.  BIbllagrapby).  (•Bibllagraphiet ,  Balding). 
Vibratiea.  Ultraiaaic  radiatioa.  Steel.  Maldiag 
rada.  Balds.  Porosity.  Fractare  (Bacbaalcs}, 
Alaaiaaa,  Aluainaa  alloys,  Graia  stractara 
(Batallargy) ,  Bechaaical  prapartias.  ladastrlal 
aqaipaaat,  Vaaadiaa  alleys,  Titaaiaa  allays. 
Staialass  steal,  Cbroaiaa  allays.  Lea  pressara 
research.  Nickel,  Arc  aeldiag,  Batallagrapby. 
Allays.  Vibratars  (Blectrical) .  Vibratars 
(Bachaalcal),  Castiags,  Abstracts. 

Tba  rafercBces  cited  aere  selected  priaarily  fraa 
the  literatara  of  1958  -  1962.   It  is  sigaificaat 
ta  Bote  that  65  perceat  of  the  references  are  ta 
Jaaraals  or  books  pablished  by  the  Soviet  Bloc. 
Pertlaaat  papers  oa  the  iaflaeace  of  vibratioas 
dnriag  the  solidif icatiea  af  castiags  ara 
iacladad.   (Aathar) 


AO-^IO  U6  DiT.      26.    IS 

(TISTP/BB)    OTS  price  t2.60 

California  D. ,    Las  Angeles. 

OPTIBAL    POLICIES   FOR   A    CLASS  OF    SEARCH   AND 

EVALUATION    PBOBLEBS. 

by   J.    BacQataa.    i  Jaaa  63.   21p.    Borklag   paper 

aa.    32 

Caatract  NaBr23379 

Baclasslfiad  report 

Oescriptarsi   (•Decisloa  aaklag.  Bathaaatlcal 
aadals).  Saqaaatlal  analysis.  Stachastil  proc- 
asaas.  Baaagaaant  engineeriag.  Operations 
research.  lategral  eqaatlaas.  Statistical 
distribatiaa. 

A  aBthaaatical  aodal  far  daoisiaa  aaking  is  pra- 
aaatad  la  the  Hght  of  a  aora  or  leaa  aaqaaatial 
prasaaa  ableb  iarolTaa  caaataat  altaraatiaa  ba- 
taaea  axplaratery  aad  avalaatira  oparatiaas  aatll 
•  satlsfaatary  possiblitf  is  located.   (Astbar) 


AO-iiO  i53     Sir.   26,  30 
(TISTB/CAB)  OTS  price  li.60 

Graaaaa  Aircraft  Bagiaeariag  Carp.,  Bathpage, 
B.  Y. 

TBST  AND  BVALUATION  OF  REHABILITATING  AND  RETRO- 
FITTING A  BODBL  ACK  KEARNEY  AND  TRECKRR  BILLING 

BACHINE. 

Fiaal  rapt..  22  Jaaa  59-30  Nav  62. 

28  fab  63,  37p. 

Caatract  NOa(s)59  A16i 

Uaclasaiflad  rapart 

Deaeri^arai   (■Billiag  aachiaea,  Cattiag 
taala).  ("Cattiag  taala,  Prafraaaiag  (C*a- 
paters)).  Specif icat leas.  Bedel  tests,  Caatral 
systeas,  Operatiaa,  Bagnatic  tape,  Preparatiaa. 


Basaarab  is  prasaated  a 
tba  daalrability  af  rat 
trals  ta  caareatlaaal  a 
series  af  tests  aere  pe 
series  three  typieal  ai 
fabricated  ia  aacardanc 
parts  staadards.  Ia  th 
aachiae  teel  was  ta  par 
oparatiaas.  Ia  the  thi 
teal  aas  chaaked  far  al 
allgaaaat  teats  aere  dr 


a  the  effart  ta  evalaata 
roflttiaf  aaaerlcal  coa- 
achiae  teals.   Three 
rfaraed.   Ia  the  first 
rcraft  parts  were  to  be 
e  aith  aaraal  aircraft 
a  secoad  series  the 
fara  a  aaaber  af  eattiaf 
rd  aarias  the  aachiae 
igaaeat.   Cattiag  aad 
aftad.   (Aathar) 


AO-410  5U     Ol».   26.  17 
(TISTB/BRB)  BTS  priaa  91.10 

Aeroprojects,  lac.  Nest  Chester.  Pa. 

INVESTIGATION  OF  ULTRASONIC  lELDING  OF  REFRACTORY 

METALS  AND  ALLOYS. 

Biaaatbly  progress  rapt.  aa.  i,    16  Apr-IJ  Jaaa  63. 

Jaly  63.  3p. 

Caatract  NOa63  0125 

Oaclassified  report 

Descriptarsi   (•Heat  resistaat  aatals  aad 
alloys.  Maldiag).  (•Maldiag,  Dltrasoaic  radia- 
tiea),  Traasdacars.  Peaer  eqaipaaat.  Pawer 
sapplias.  lastraaaatatiaa,  Niobiaa  allays, 
Taagstaa. 

The  aaeassity  far  aaviag  the  axpariaeatal  aalder 
aad  iastraaeats  late  a  aea  area  pracladed  eaa- 
tiaaatiaa  of  aetaal  welding  stadies.   The 
interraptiea  of  the  experiaeatal  »ork  provided 
tiae  far  the  iacerparat iaa  af  aedif icatloas  aad 
iaprovaaeats  ta  the  existiag  aaldiag  array,  the 
necessity  for  ahich  has  bacoae  iaeraasiagly 
appareat  dnriag  the  coarse  of  the  aork.   (Anther) 


A0-<410  875     DlT.   26 
(TISTA/FRL)  OTS  price  $11.90 

North  Aaerlean  Aviation  Inc.,  Colaabas,  Ohio. 

CINCINNATI  HYDROTSL  NDNERICAL  CONTROL  RETROFIT 

PROGRAB. 

Fiaal  rapt., 

by  D.  H.  Rosa  aad  R.  M.  Baaka.   1  Oct  61.  158p. 

Caatract  NOas  59  ^18^ 

Uaelassified  repart 

Dascriptarst   (*BllliBg  aachlaas.  Caatral 
ayateaa),  Naa«rieal  aathada  aad  pracedarea, 
Taleraaeaa  (Bechaatca).  Deaign,  Tests,  Opera- 
tiaa, Acceptability,  Pradactlen,  Bachining, 
Pragraaaiiag  (Caapaters).  Econoaics,  Research 
prograa  adai aistratiea,  Opdratiaa  rasearcb, 
Costs.  Baiateaaaca. 

The  rababllltatlaa.  aaaerlcal  eaatral  retra- 
ftttiaa  BBd  pradactlaa  evalaatlaa  Is  preseatad 
af  a  36  X  72  ia.  Ciaeiaaati  harisaatal  hydratal 
ailliag  aachlaa.  The  parpaaa  ia  ta  dateraiae  tba 
ttehaiaal  aaB  aaaaaafcal  feaafbfllty  •£   aaeb  • 


■adaraisatlaa  appraaeb  a 
eareaeat  af  aea  eqaipaen 
aBd  pradactlaa  part  aval 
apacific.  aall  qaalified 
Jaatified  bath  techalcal 
aachiae  retraflttad  ia  t 
aaviaga  9t  33%  aa  eaapar 
aaehiaa.  Fatara  ratrafi 
aill  rasalt  ia  a  aarlaga 
eraaaad  vaadar  bid.   (Aa 


a  eaaparad  t«  tB*  pra- 
t.  The  perfara4kea  taata 
uatiaa  iadicata  khat  far 

aachiaea  retretlttlag  is 
ly  aad  eeaaaaically.  The 
hia  project  ahaat  a 
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ed   ta  BB  aqaiTBl 

t   af  aa   idaatlei 

•t    ^^%  daa  ta  i 

thar) 


•Bt   aaa 

t  aachiae 
t   la- 


A0-A10  887  Biv.      26 

(TISTB/BA)    OTS   price   $11.00 

fS"I!S?RK  •    '*"    "•     ^"STRHCTIONS 

?f,*"f"  '•»•"•■   ••<  *.   C.    Bartia.    27  taUaa  63 
U7p.    Rapt.    aa.    TB1088   001    01  ' 

Uaclaaaiflad   rapart 

Deseriptorsi  (•Baaafaaaat  aagiaaariafl  Caa- 
aerca;  (•Coaaerce.  Baaagaaaat  aagiaeerlag) , 
Ecaaaalcs.   Prababllity.    Haadbaaks:  ^ 


AD-A10   935  DI».       26,    10 

(TISTB/REB)    OTS   price   $7.00 

Baech  Aircraft  Corp..    Boaldar,    Colo. 

DESIGN   NANOBOOK   FOR    LIQUID  AND  GASEOUS   hU.IOB 

HANDLING    EQUIPBENT. 

Fiaal    rapt. 

■•y  63.    505p. 

J^'rilJ  ^^P  *^*  ''^^^'    '"J-  ^'69.  Taak  fel6901 
ASD  TR61  226  Oaclassified  rapai  i 

Oascriptersi   (•Heliaa.  Haadbooks),  (•ll»ad- 
baoks.  Heliaa).  Liqaefied  gases,  Storaiib, 
Baadliag,  Parif icatiea.  Traaspartatiaa,  Crya- 
gaaics.  Storage  taaks.  Chaaical  properfUs, 
Sarfaea  properties,  Theraodyaaalcs.  6e4aressors. 
Pressare  vessels.  r 

I 

'data 
fd  far 
4rt,  aad 
lata 

|f«  (1) 
isfer 

aa;  aad 
sf  ar. 

alts. 

M4  iB 


This  dasiga  haadbook  provides  eaglaaerlBf 
ceaceraiag  aetheds  aad  aqaipaaat  ta  be  ai 
liqald  aad  gasaoas  heliaa  storage,  traasa 
traaafar  aystaas.   The  report  is  divided 
three  sectioas  ceverlag  the  reqaireaeata 
Liqald  heliaa  storage,  traasport.  aad  trs 
aetheds;  (2)  Heliaa  liqald  to  gas  coBvers 
13)  Casaaas  heliaa  starage.  traaspart,  t 
parificatloa.  aad  ceaprassioa  aetheds.   . 
eeaclasloas  aad  racaaaaadatloas  ara  reper 
the  abava  sactlaaa.  (ABthar) 


r«a 
Raa 
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AD-410  971 
(TISTB/CCB) 


01*.      26.    30,    It 
OTS  priaa  $2.60 


Syataa  D 

COBBANO 
RAXING, 
by  Raaoa 

«Hl7i 


evelepaaat  Carp..  Santa  Boniea,  Ciklf. 
ANO-CONTBOL  AND  BANAGEBENT  DECISION 


i.  Bhlaa.  20  Bay  63.  Up.    Rapt. 

Oaclaaslftad  rapar 


Oascri 
ergaai 
Bllita 
lag.  0 
Progra 

■•parts 
tral  sys 
aetlaa  t 
•rgaalaa 
«SBcapts 
•caeapts 


ptorst 
aatlaas 
ry  arga 

acisiaa 
aaiag  ( 


(•Bacislaa  aaklag,  Bilita 
}.  (•Coaaaad  aad  control  t 


i. 


11 


that  th 
teas  ia 
akiag  h 
tiaas. 
aadarl 
Stat 


:     -    .    —z—,-~ nt«as, 

iBlzatioas),    (•Baaagaaaat   aaglaaar- 

aakiag),  (•Baa.  Bachlaes)^^ 

Coapaters),  Operatiaa  rasad^ch. 

a  davalapaaat  af  eoaaaad-aJi-coa- 
aappert  af  decisloa  aakiad  aad 

as  baea  accaaplished  by  ailjltary 
Farther  reports  that  the  ^qjor 

yiag  these  systeas  ara  aaaidaaeat 

«s  that  axparlaaca  ia  kBlldiag 


coaaaad-aad-eaatrol  systaas  is  valaable  la 
sharpaaiag  aaaageaeat  coacepts  and  in  perfectlag 
techaiqaas  of  aaglaaeriag.  coaputer  progra««ina, 
aad  operatioaal  aethods  applicable  to  aanageaent 
systaas.  Coaclades  that  the  coaaand-and-control 
type  systaa  for  top  aaaageaeat  decision  anklag  ia 
a  aaa-aaehina  systea  having  as  its  core  aa  oa- 
floiag.  dynaaic  operatiaa.   (Aathor) 


AD-A11  290 
(TISTB/OHO) 


Dlv.   26 
OTS  price  $1.60 


Naval  Ordaaace  Test  Statiaa.  Chiaa  Lake  Calif 
TBI  APPLICATION  OF  ULTRASONICS  TO  HIRE  DRAHING* 
Qaarterly  rept.  no.  1.  Apr-Jaae  63. 
by  A.  I.  Rebiasoa.   18  Jaly  63,  l6p. 
NOTS  Techalcal  progress  rept.  328 

Uaelassified  repart 

Descriptarst   (•Draaiag  (Bachiae  pracessiag). 
Oltrasaaic  radiatioa).  (•Ultrasoalc  radiatloi. 
Bira),  Copper.  Alaaiaaa.  Staialass  steel,  Iroa. 
Baaafactariag  aetheds.  * 

A  series  af  draws  was  perforaed  oa  copper,  alaai- 
aaa,  staialass  steel  aad  iron  wire,  both  aith  aad 
withaat  an  altrasaaic  radiation  envlronaeat.   It 
aas  faaad  that  copper  aad  iroa  respoaded  favor- 
ably ta  altrasoalc  eaviroaaeat.  whereaa  the  ro- 
SMlts  with  aluaiaua  aad  .staialess  steel  were  ia- 
caaclasiva.   (Aathor) 


AD-A11  339     Dlv.   26 
(TISTB/BD)  OTS  price  $2.60 

Callforala  0.,  Las  Aageles. 

OPTIBAL  POLICIES  FOR  A  DYNABIC  INVENTORY  PROBLEB 
BITH  BBERGENCY  PROVISION.  rauim-aa 

by  Yolehiro  Fakada.  20  Bar  63.  20p.  Markiag  paper 
BB.  30;  Bfl83  ^   *■  r 

Taak  047  003 

OaelBaaifiad  report 

Deaeriptarat   (•Pracaraaeat .  Badela  (Siaa- 
latlaaa).  Baaageaeat  aaglaeeriag.  Bathaaatieal 
aaalyaia.  lategral  eqaatioas,  Differeatlal 
eqaatiaaa.  Caata.  Schedaliag. 


Optiaal  arderiag  paliciea  are  aaal 
dyaaaic  iaveatary  aedel  in  which, 
ragalar  arderiag  of  aa  arbitrary  a 
ta  be  delivered  aae  perlad  later, 
pravided  eaergaacy  arderiag  aith  1 
delivery  af  atack  ahaae  qaaatity  a 
bat  Bot  greater  thaa  a  givaa  paait 
It  in  deaaaatrated  that  aadar  aait 
ditlaaa  the  aptiaal  paliciea  are  a 
of  the  dyaaaic  iaveatary  aodal  alt 
delivery  lag.  except  far  aa  addlti 
atack  level  ap  ta  which  the  eaerae 
deairad.   (Aathor) 


ysed  far  a 
la  addltioa  ta 
aoaat  »t   stock 
there  la  alaa 
aataataBaoaa 
«y  be  BrbitTBrj 
iva  aaaber  a. 
able  coat  coa- 
iailar  to  thoae 
h  oae  period 
oaal  coastBBt 
acy  arderiag  is 
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A0-i1l  362     Dlv.   26 
(TISTB/ABS)  OTS  price  $1.60 

Bialstry  of  Avlatioa  (Gt.  Brit.). 

CONSTRUCTION  AND  DESIGN  OF  EQUIPMENT  FOR  PUNCHING 
HOLES  BY  EXPLOSION  (WNSTRUIClf SI YA  I  RASCHET 
OBORODOVANIYA  OLYA  VZRYVNOI  PROBIVKI  OTVERSTII) 

?Jp'"t?l/?%';;i"'  '"  '•  '•  *•''•"•  "•'  ^^-  ' 

Oaclassified  report 
IJ"!;^![""  '^■"-  Shtaapov.  Prolav.   2:  pp.  20- 

Oescriptarsi   (•ladastrlal  aqaipaaat.  Baterial 
reaoval),  (•Baterial  reaoval.  ladastrlal  aqaip- 
aaat). Botal  plates.  Tests.  Steal,  Oaforaatiaa. 


DivUion  26  -  PRODUCTION  AND  MANAGEMENT 


■  ttheaatieal  aaalyili,  Tool  steel,  Oetlfja. 
Cattlag  tools,  Mllliag  ■ackiaes,  tixplosire 
■atorlals. 

Oiscassos  tke  ■echaaical  aad  pkysical  desiga  of 
a  verksbop  tool  coaslstlag  of  a  cartridge  ckaaber, 
barrel,  slleacer,  paaek  aad  die.   Tke  aait  de- 
scribed weigks  oaljr  25  kg,  bat  its  workiag  iapact 
is  estiaated  as  eqaal  to  tkat  of  a  50  to  75  toa 
press.   Mitk  oaly  2  graa  of  ckarge,  koles  of  ap 
ta  25  ■■  eaa  be  paacked  ia  tkick  plate  (15  to  18 
■■}.   (Aatkor) 


AO-411  i25     Oiv.   26 
(TISTA/GIC)  OTS  price  $8.10 

Aapex  Corp.,  BedMood  City.  Calif. 

THE  6AS-LUBRICATE0  STEPPED  THRUST  BEARING.  A 

COMPREHENSIVE  STUDY. 

by  H.  lildaaan.  1963,  77p. 

Ceatract  Naar381500 

Oaclassified  report 

Descriptorst   (*Tbrast  beariags,  Oesiga),  Gas 
baariags,  Filas.  Labrieatioa,  Coapressed  air. 
Test  aqaipaeat.  Tests,  Loadiag  (Hecbaaica)  , 
Experiaeatal  data.  * 

Tba  axistiag  aaalytieal  solatieas  for  gas  labri- 
cated  stepped  pads  are  reTiewed  aad  siaplified. 
Experiaeats  perforaed  oa  gas  lubricated  stepped 
pads  are  described,  aad  tke  experiaeatal  results 
arc  used  to  verify  tke  aaalytieal  solutloas. 
Fiaally,  desiga  curves,  based  oa  a  coabiaatioa 
ef  aaalytieal  aad  experiaeatal  results,  are  pre- 
seated,  aad  a  desiga  procedure,  iacludiag  saaple 
calcalatioas,  is  givea.   (Autker) 


Ai>-411  43i      Div.   26 
(TISTP/A«)   OTS  price  $11.50 

Staafecd  Researck  last.,  Nealo  Park.  Calif. 

EVALUATION  OF  RETROFIT  APPLICATIONS  OF  NUMERICAL 

CONTROLS. 

Fiaal  Rapt. 

by  Peter  0.  Tiltea.   Sep  62,  1v. 

Ceatraets   N0as60  41-|6c;    N0«61    1063c,    Projs    IS03217 

aad   ISU37^6 

Oaclassified  report 

Descriptors:   (•Nackiae  tools,  Autoaatic), 
(•Mackiae  tool  ladustry.  Autoaatioa).  Nackiaiag, 
■aaifactariag  aetbods,  Production.  Aircraft 
iadastry,  lilliag  aackiaes,  Pregraaaiag  (Coa- 
paters).  Ceafral. 


Tbe  retrofit  coaversioa  aot  oaly 
lag  aad  rebabilitatioa  of  cartel 
bit  also  iaplies  a  pervasive  cka 
faetariag  systea  ia  akick  tkey  a 
•tfdltloa  of  aaaerical  coatrols  p 
■ackiaes  aitk  a  greatly  iacrease 
ceaplex  tkree-diaeasioaal  scalpt 
■ark.  Tkeir  ability  to  kold  clo 
aad  produce  acre  coasisteat  rasa 
by  a  factor  af  aboat  two,  aad  tk 
was  also  iacreased  aore  tkaa  two 
tiae.  Additioaally.  tkree  of  tk 
bad  tkeir  work-sise  capacity  iac 
ably,  aad  two  aachiaes  were  radi 
ta  tkeir  basic  type  classlflcati 
tal  ailllag  aackiaes  to  prorfilffr 
retrofit  aackiaes  are  aaqaalifie 
gards  tkeir  perforaaace,  but  tke 
aet  appear  to  be  as  great  as  kad 
Tbe  etber  two  aacbiaes  kave  grea 
passiblllties  bat  still  kave  ope 
ties,  wbicb  aay  er  aay  aot  be  co 


aeaas  aa  upg 

a  aackiae  too 
age  ia  tbe  aa 
re  used.  Tke 
rovides  tkese 
d  capability 
ure-aacbiaiag 
ser  toleraace 
Its  was  iacre 
eir  productiv 
fold  at  tke  s 
e  fear  aackia 
r«ased  apprec 
cally  ckaaged 
oa— froa  kori 
s.  Two  of  tk 
d  saccesses  a 
cost  saviags 
beea  expecte 
ter  cost  savi 
ratiag  diffic 
rrected.   (Aa 
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M)-l^^   i37 

(TISTE/JMS) 


Div.   26.  30 
OTS  price  $2.60 


Labarataries  for  Researck  aad  Developaeat,  Fraak- 

lia  last.,  Pkiladelpbla.  Pa. 

AN  INSTRUMENTATION  SYSTEM  FOR  MEASURING  THE 

STRUCTURE  BORNE  VIBRATION  AND  AIRBORNE  NOISE  OF 

BEARINGS, 

by  J*^  Stoae  aad  H.  C.  Rippel.   15  Nov  62.  22p. 

Rept.  ae.  I  A2321  3 

Ceatract   N0bs7718^ 

Uaclassified   report 

Descriptorst       ("Beariaga.    Noise).    (•Noise. 
Measureaeat ) ,    Aceelereaeters ,    Noise    aaalyaers, 
Aadlo  freqaeaey.    Micropboaes,    Vibratioa,    Soaad, 
Callbrattea,    lastraaeatatioa,    Recordiag   systeas. 


Efforts  were  directed  towards  tke  coa 
calibratioa  aad  aae  ef  aa  iastmaeata 
developed  for  deteetiag  aad  recordiag 
stractareborae  aad  airberae  vibratioa 
caataet  aad  slldiag  sarface  beariags. 
dacers  aaed  are  a  crystal  acceleroaet 
stratareberae  vibratioas  aad  a  coadea 
pkoae  for  airberae  vibratioas.  Sigaa 
traaadacera  are  fed  iata  saitable  aaa 
recordiag  eqaipaeat  predaciag  freqaea 
resalts  ia  teras  .af  abselate  accelera 
soaad  pressare  over  tke  frequeacy  raa 
cps  to  25,000  cps.  Tke  i astrnaentati 
described  kerela  is  beiag  used  succes 
aa  iategral  part  of  tke  Beariag  Noise 
tiaa  Test   Hacbiae   earreatly   ia   operat 


poaeats , 
tiea  systea 

betb 
s  ef  rolllag 
Tbe  traas- 
er  far 
ser  aicro- 
Is  froa  tbe 
lysiag  aad 
ey  aaa lysis 
tiea  aad 
ge  froa  25 
oa  aystea 
sfally  as 

aad  Vibra- 
ioa.  (Autbor) 


AO-^11  ^88    Div.   26 
(TISTA/G£L)  OTS  price  $1.60 

Naval  Avionics  Facility.  Indianapolis.  lad. 

PRECISION  PATTERN  MAKING  TECHNIQUES. 

by  Paal  Milkersoa.  1  May  63,  17p. 

NAF  TR235  Uaclassified  report 

Descriptorst   (*Oies,  Maauf actariag  aetkods). 
Moldiag.  Castiag,  Coatractioa,  Pressure, 
Maxes,  Redactioa,  Electroaic  eqaipaeat, 
Tkeraal  stresses,  Toleraaces  (Heckaaics). 


Tkree 

skowa. 
surf ac 
Tkis  t 
skriak 
aetkod 
effect 
Cavity 
durati 
of  pae 
patter 
skriak 
of  tke 
serf ac 
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Oae 
OS  to 
ecbniq 
age  an 

is  tk 
s  by  f 

press 
oa  of 
uaatic 
a.   Tk 
age  oc 

curve 
OS.  (A 


s  of  c 
is  tke 

gala  d 
ue  caa 
d  soli 
e  redu 
eediag 
are  a« 
feedia 
press 
is  caa 
cars  a 
tare  o 
Htkor) 


oatrolliag  wax  skriakage  are 

iasalatioa  of  selected  die 
irectioaal  solidif icatioa. 
eliaiaite  solidif icatioa 
dificatioa  stresses.   Aaotber 
ctioa  of  solLd  skriakage 

ax  at  lower  teaperatares. 
asureaeats  are  ased  to  iadicate 
g.   Tke  tkird  aetkod  is  tke  use 
ure  la  tke  laterior  of  tke 
ses  aa  iateraal  void  as  wax 
ad  pcraits  trae  repredactioa 
r  flataess  of  tke  die  cavity 


AD-411  525       Olv.   26,  11 
(TISTE/JBM)  OTS  price  $2.25 

Aapex  Corp.,  Redwood  City,  Calif. 

THE  GAS-LUBHICATED  STEPPED  THRUST  BEARING.   A 

COMPREHENSIVE  STUDY. 

by  M.  Mlldaaaa.  1963,  77p. 

Ceatract  Noar381500 

Oaclassified  report 

Descriptorst   ('Tbrast  beariags,  Gas  beariags), 
(*Gas  beariags,  Tbrast  beariags).  Test  aetbods, 
Labrieatioa.  Aaalysis,  Desiga,  Experiaeatal 
data,  Filas,  Reyaolds  aaaber.  Eqaatloas,  Frie- 
tiea.  Loading  (Mecbaalcs),  Test  eqaipaeat, 
Tbeery,  Matbeaatical  aaalysis.  Tables. 
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Tbe  existiag  analytical  solutloas  for  gaUlubri- 
cated  stepped  pads  are  reviewed  and  siaplliified 
.Experiaeats  perforaed  oa  gas  lubricated  pepped 
pads  are  described,  and  tbe  experlaentall  rresults 
are  used  to  verify  the  analytical  soluiiUs. 

..!?.. f'  ?*^^'  "«■**••  •>•••««  «»  •  coabiMtion  of 
aaalytieal  and  experiaeatal  results,  arebre- 


seated,  aad  a  design  procedure,  includia  i 
calculatioas.  is  givea.   (Author) 


AD-*11  577    Div.   26.  17 
(TISTM/AMS)   OTS  price  $3.60 


saaple 


ujER:;u!!rs;jv5;'^5-?;i»j.f^2r5p  ^iiij^'^ji  --• 

DuJJJf  siLinl.'?;^Ii?''  *"  CONTROLLING  SiJl^SIZE 

D'ilC-Me;of"n:.':26"-  "'  '''"'"-       ^^"•^3.  3.p. 
Contrect  AF33  6l6  77^7.  ProJ.  2  8  8975 

Onclassified  report 

Descriptorst   CMeldiag.  Vibratioa).  CrLstlafl 
Vibratioa)   Ultrasonic  r.di.tioa,  c;,  n  ^  ""•* 
•tructure  (Metallurgy).  Steel.  Alloys.  Held, 


27.    PROPULSION  SYSTEMS 


AD-^IO   035 
(TISTA/FRL) 


Div. 
OTS   price 


27 
$5. 


60 


!liE''FF;^R;.•,Tv'Ac«'  "'   E««l-«ring.    Ann   AHbor. 
ROCKET   ioTOR  ROTATING   DETONATION 

Quarterly   progress    rept.    ae.    4.    1    Mar-31 
Juae   63.    1v.    05179   ^P 
Contract   AFO^   611    8503 

Uaclassified   repor 


NVVE 


■ir  63. 


Descriptorst   (•Rocket  actors  (Liquid  or 
Hat).  Feasibility  studies).  Rotation   S 
waves.  Tests.  Test  equipaeat.  Schlieren 
graphy.  Oxygea.  Hydrogoa.  Captive  tests 
•ture.  Liquefied  gases.  Cryogenics.  Pros 
Dlffereatial  eqaatioa.  Theory.  Ex-periaen 
data.  Tkeraodyaaaics,  Detoaation  waves 
propellaats.  Liquid  rocket  propellaots' 
bastion.  Specific  iapulse.  Tkrust. 


Tkeorat 

iateraa 

4etonat 

■aaeric 

•qua t  io 

•it  for 

teapera 

<iaeasi 

iiaeasi 

thowa. 

kaadle 

liquid 
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*■  oxpr 
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•btaiae 

rocket 

'■pulse 

*  yst 

■otfel  i 


ical  stadias  of  aa  aaalytieal  aodel 
1  gas  dyaaaics  associated  witk  a  rot| 
ioa  wave  eagine  are  preseated.   Tke 
al  coaputations  to  solve  tke  differ 
as  for  tke  aaalytieal  aodel  were  ca 

tke  ao  aixiag  case  for  laiti'al  pro 
tares  of  537  aad  270  R  plots  of  tke 
oaless  gas  dyaaaic  paraaeters  versus 
OBless  circuafereatial  coordiaate  a 

A  aodificatioa  of  tke  aaalytieal  a 
tke  case  of  oae  propellent  injected 
is  preseated.   Mork  oa  carrying  out 
ry  nuaerical  coaputatioas  is  in  prog 
ession  for  tke  specific  iapulse  of  t 
•d  rotatiag  detoaatioa  wave  eagiae 
d.   Coaporisoa  witk  tke  ideal  coavea 
•aglae  skows  tkst  tke  vacuua  specifi 

is  esseatially  tke  saae  for  botk  ea 
of  sixiag  ruler  derived  froa  tke  eaal 
s  preseated.   (Aat-b»r) 
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PROPULSION  SYSTEMS  -  Division  27 

A0-A10    116  Div.       27.    12 

(TISTA/FRL)   OTS   price   $1.60 

t^J^-'ol:*^*"*"^   Corp.,    Secraaeato.    Calif. 

ru.uorJc*^*''    *'^*""S   f^f    FILAMENT-MOUND    POLARIS 
i.n  AMBLR S« 

Biaonthly    progress    rept.    no.    5. 

28    May    63.    20p.       Rept.    0672   01BM5  = 

Contract    N0w62    1007c(FBM) 

Unclassified   report 

Descriptors!      (•Rocket    aotors    (Solid    propel- 
lent).   Rocket   coses).      CRocket    cases, 
Fll.aent    wound   construction).       Acoustics. 
Guided    Bissiles    (inderwater    to    surface) 
Hydrostatic    pressare.      Hydrostatics,      Tests 
Analys    s,      Acceleratloa,      Booster   aotors, 
Sekeduling. 

Tke    aspects    of    acoustically    analyiing   Polaris 
rilaaent-wound   cheabers    during   hydrostatic 
testing    is    presented.       Effort    wes   conceatr.ted 
on    hydrostatic    testing    and    reduction    of   data    to 
obtain    furtker    evidence   corroboretl ng    tke    exla- 

l-n^f.^f    •    "^•t*»"»'"P    between    tke    acceleration 
aaplitude   of    the    proof-pressure   cycle    and    the 
chaaber    burst    pressure.    (Author) 


AD-410    255  DiT.      27 

(TISTA/FRL)    OTS    price    $9.60 
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Rocketdyne.  Caaoga  Park.  Calif. 

MODEL  SPECIFICATION  LIQUID  PROPELLANT  ROCKET 

ENGINE  ROCKETDYNE  MODEL  YLRl  OJ-Nl-^'^sSSSflER. 

R3952S  ^    ''"^^  ^^'    ^^P-   "•'P*-  »»• 

Ceatract  AFO^  694  58 

Uaclassified  report 

Descriptorst   ('Rocket  aotors  (Liquid  propel- 
1-nt)   Specificatioas).  Sustainer  aotorr 
Movable  rocket  aotors.  Giabals.  Military're- 
quireaeats.  Interior  ballistic;.  Weights   Coa- 
il'ruT   l^-^r'-.O-nty  contrM.  Testl: 
Thrust.  Specific  iapulse.  Velocity.  Manufac 
turiag  aethods.  Test  aethods.        ""lac 

Contents:   requi reaent s;  aodel  requireaents   oer- 
tll'tllV    .'''""^"'"ics.  environment  aL   i.d' 
tf-.J:K   '"•?■•  '""  ''•^■-  co-Ponents  and  sys- 
tea.  fabricatioa.  identification  of  product 

?e"  r'te'.^r'"-"  P^o-'^o-;  cla.siffc.tu  'of 
tests   tests  aad  test  aethods.  test  apparatus  aad 
procedure,   rocket  engine  inspections  and  test' 
^"'S^Uely"'""'-  ""^  ^"^•-  P"P-r.ti.i    •' 


AD-410  337      Div.   27 
^TISTA/FRL)  OTS  price  $2.60 

FrInkn-'"l"/"oI!*""'*=''  •"«*  O«velopaent. 

Franklin  Inst.,  Philadelphia.  P» 

HERO  SUPPORTING  STUDIES. 

Monthly  progress  rept..  1-28  Feb  63, 

ll   fll'l^    ^/"r'  ■""  •"••"  ^-    "ohrbach. 
^B  Feb  63,  23p.  Rept.  no.  P  B1980  8 
contract  N178  8102 

Unclassified  report 

Descriptors:   CRocket  igniters,   Electro- 
aagnetlc  waves).   H.x.rds,   Ignition,   Tests 
Firing  circuits.   Power,   Attenuatioi. 
Radiofrequency  power.   Direct  current.   Test 

«II  ""T*  /?"?"'"■  «=«P«ltors,   Measure- 
went.   Sensitivity. 


;Ji«i   -ff?  ''"J^*^*  evalu.tlon  of  the  MARK  7  MOD  0  lo- 
Irtlcal   ait  oa  eleaent  is  reported.   The  data  IndicatS 

that  5  db  protection  is  afforded  at  250  Me  while 
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DiYialon  27  -  FROPULS»N  SYSTEMS 

tke  •••tltlvitjr  at  30  ■<  4l(f«r»  llttl*  fvM  Its 
de  1*T*1.  ririmq   wai  mttapttd  at  3  6«.  CN  •■« 
paUad  M««r.   Naitbar  19A  itattt  of  CM  ftft   aor 
20  watts.  avara«a.  of  palaad  pavar  vara  able  ta 
briag  abaat  a  f aaatianiag.   Alaa  with  10  aatt* 
•t  3  6c  C«.  aMliad  far  10  ■laattt.  aat  •m*   af 
t«a  alaaaata  «as  apparaatly  affaatad.   All  data 
callactad  aa  thii  ttaa  ralavaat  ta  its  *f   aval- 
■  atiaa  ara  prasaatad  ia  saaaarjr  fara.   This 
laeladas  IF  ftria*  data  fraa  10  Be  ta  3  6c  far 
kctb  tba  prataetad  aad  staadard  alaaaats.  as 
•all  aa  tba  attaaaatlaa  aad  basa  lass  acasara- 
acats  la  tba  saaa  raa«a  of  fraqaaacias.   lasalts 
of  attaaaatlaa  aaasaroaoats  af  a  taatalaa  aapac- 
Itar  ara  givaa.   Mltbia  tba  0.1  ta  10  Kc  raafa 
.  *alB»s  batMcaa  2.5  ta  15  db  arc  abtalaad. 
Additiaaal  aaasarcacats  ara  plaaaad.  (Aatbar) 


AD-A10  391      Bit.   27,  9 
(TISTA/UC)  OTS  price  11.60 

Caraall  AcraaaatUal  Lab.  lac,  Baffalc,  N.  I. 
UNSTtABV  STALL  OF  AIIAL  FLO*  CMPIESSORS. 
Qaartcrly  prcfrass  rapt.  ac.  2,  Har-May  63. 
by  «.  6.  Brady  aad  G.  ■.  Ladvlg.  Jaac  63.  l6p. 
CAL  MI1762S2 
•Ccatract  DA^9  186AHC13 

Daclasslflcd  rcpcrt 

Dcser4ptorsi   ('Axial  flo«  ccaprassars.  Gas 
flea).  Ratar  blades  (Tarbo  aacbiaery).  Coa- 
prassar  blades,  Coapressor  rotcrs.  Cylladrical 
bcdies.  Laalasr  bosadary  layer.  Vertices, 
Separatlaa.  Tbaory.  Velacity. 

Bxperlaeatal  stady  of  tbe  separatica  af  a  laaiair 
baaadary  layer  frea  walls  aorlafl  apstreaa  aad 
dewastreaa  ia  a  steady  flea  asiaf  a  sbroaded 
rotstiaf  eyliader  la  a  aiad  taaael  «aa  ceatlaaed. 
Beaadary  layer  velacity  prafiles  were  obtalaed 
aver  approxiaately  balf  tbe  rasf*  •'  aagalar 
pasUiaas  ca  tbe  eyliader  abicb  appear  ta  be 
accessary  ia  ardor  to  defiae  separatica  velacity 
profiles  for  apstreaa-  aad  daaastreaa-acviaf 
■alls.   Aa  aaalysis  far  ccapatibility  ccaditiaas 
goveraiag  tbe  existeacc  af  rotatiaf  circalatioa 
distarbaaces  oa  a  liagle-stage  axial-flow  coa- 
pressor disk  aas  coatiaacd.   Tbe  very  severe  re- 
strictioas  iapcsed  oa  the  resalts  previoasly 
reported  (radial  pertarbatioa  velocity  coapoaeat 
assaaed  eqaal  to  zero,  ac  radial  variatica  ia 
flow  variables)  were  relaxed  to  tbe  exteat  that 
oaly  tbe  assaaptioa  that  the  radial  pertarbatioa 
velocity  coapoaeat  was  asseaed  sero.   Uader  this 
assaaptioa  aad  iapesiag  the  ccaditiaas  that  tbe 
distarbaace  flow  be  bounded  with  tiae  aad  axial 
distaace  fraa  the  caapressor  disk,  it  was  foaad 
that,  as  before,  the  oaly  possible  rotatiag 
circalatioa  distarbaace  on  the  coapressor  disk  is 
oae  rotatiag  with  the  blades.  (Aathor) 

AD-^10  507     Div.   27 
(TISTA/riL)  OTS  price  $2.60 

Hercules  Powder  Co..  Baeehas.  Utah. 

W2SD-18  -  STEOCTCBAL  OEVtLOPBENT  TEST  CASt 

■215.02. 

Final  rapt., 

by  T.  I.  Lester.   12  Jaly  63.  20p.  BTI  ^78 

Coatract  AFO^  6^7  243 

Uaclassifiod  report 

Report  oa  Beapoa  Syitaa  133A. 

Descriptors:   (•Rocket  aotors,  (Solid  propel- 
Isat),  Rocket  cases).  Tests,  Third  stage  actors. 
■echanical  propertiei.  Structural  properties. 
Stress,  Shear  stresses,  loaents.  Losd  distribu- 
tion. Flight.  Sianlation,  Reinforcing  aaterisls, 
Instraacatation.  Lnsdlng  (Nechaalcs).  Gaided 
alssiles  (Sarface  to  sarface}. 


Stsaetaval  «««lopae»t  test  was  coadactad  to 
daterala*  tbe  atractaral  integrity  at  tbe  Nlag 
II.  Ii-57ei  racket  actor  case  whea  sabjected  to 
flight  l*«d  ceadltloas  of  axial  load,  shear  load, 
aad  beadiag  aeaeat  coadactad  at  rooa  teaperatare 
eaviroaacBt.   Case  U2\5.02   failed  aadec  tbe 
eoablned  effects  of  aa  axial  lead  of  65.3  kips, 
a  sbear  lea4  ef  6.5  kips,  aad  a  beadiag  aoaeat  af 
1194.3  la.-hips.   (Aether) 


A0-410  510     Dlv.   27.  13 
(TISTA/FRL)  OTS  price  |2.60 

Alraseareb  Mfg.  Co.,  Los  Aagelas.  Calif. 
AIRESEARCK  TUIBOGCNERATOR  PORER  SOPPLT. 
SasMary  rapt., 
by  0.  S.  Rlapress.  20  Jaae  63,  21p.  Rept.  ae. 

■1607R 

Coatract  VAOi  i950RD3208 

Uaclasslfied  report 

Deseripterai   (•Gas  tarblaet,  Geaeraters). 
Solid  rochet  prepellant.  Power  supplies.  Gas> 
geaeratlag  systeaa.  Tests.  Oesiga.  Miaiatare 
electrical  equipaent.  Specif icatioas.  Weight, 
Circaits.  Electric  power  productioa. 

Tbe  deslga  aad  developaeat  Is  reperte<  ef  a 
aelld-fael  terblae-electrleal  power  sapply, 
deliverlag  approxiaately  150  watts  for  tOO 
seceads.  Two  aalts  aaderweat  developaeat  tests. 
Eeglaeerlaf  tests  deaeastrated  tbet  tbe  aalts 
were  capable  of  perforaiag  to  tbe  specif Icatlea. 
The  ceaplete  asseably.  iaclwdlag  a  leaded  gas 
geaerater,  weighed  3.81  lbs.   (Aether) 


AD-410  830     Div.   27 
(TISTA/FRL)  OTS  price  $6.60 

■icbigan  U.,  Coll.  of  Eagiaeeriag,  Aaa  Arbor. 

THE  FEASIBILITY  OF  A  ROTATING  DETONATION  HAVE 

ROCKET  ROTOR. 

Quarterly  progress  rept.  ao.  3.  1  Dec  62- 

26  Feb  63. 

■ar  63,  1v.  Rept.  ao.  05  179  3  P 

Coatract  AF04  611  8503.  ProJ.  05179 

Uaclassified  report 

Deseriptorsi   (•Rocket  aoiurs  (Liquid  propel- 
lents). Feasibility  studies).  Rotation. 
OetonatioBS.  Shock  waves.  Tests.  Test  equip- 
aeat,  Scblieren  photography.  Oxygen,  Hydrogen, 
Captive  tests,  Teaperature,  Liquefied  gases. 
Pressure,  Differential  equations.  Theory, 
Experiaental  data.  Theraodynaaics,  Rocket 
propellaats.  Liquid  rocket  propellants.  Specific 
iapulse.  Thrust,  Coabustion,  Instruaent at  ion . 

Theoretical  study  of  an  analytical  aodel  for  the 
iaternal  gas  dynaaics  associated  with  a  rotating 
detonation  wave  engine  are  presented.   The  dif- 
ferential equations  resulting  froa  this  analysis 
have  beea  put  ia  a  fora  convenient  for  solution. 
Two  cases  of  physical  significance  have  been 
identified;  the  case  of  iast aat aneous .  coaplete 
aixing  between  the  burned  and  uaburned  propel- 
lanrt  and  the  case  of  no  aixing.   An  analytical 
solution  to  the  equations  has  been  found  for  the 
case  where  the  local  chaaber  pressure  is  equal 
or  greater  than  the  injector  pressure  and  the 
injector  aass  flow  is  zero  (blocked  injector 
case).   For  the  coaplete  aixing  case  a  digital 
coaputer  prograa  has  been  developed  for  the  IBM 
7090  coaputer  which  integrates  nuaerically  the 
differential  equations.   (Author) 
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AB-410  867     il».   27 
(TISTA/FR)  OTS  prle*  t2.60 

Naval  Ordaaaee  Test  Statlea,  Chlaa  Lake 

wf»i«f-  ""•••  *^'  *^'  ^P- 
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Oaelasslfied  repJit 
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PROPULSION  SYSTEMS  -  Division  27 


AD.411  i6t 

(TISTA/FRL) 


»i».   27.  12 
OTS  price  $3.60 
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Rocketdyae,  Caeega  Park,  Call/. 
THOR  18-3  QUARTERLY  FLIGHT. 

^^*\".^'. '*""''  ^  *Pr-19  Jaae  63. 
30  Jaly  63,  33p.  Rept.  ao.  R5261  IP 
Coatract  AF04  695  306 

Uaclasslfied  report 

Descrlpterst   (•Rocket  actors  (Llq.id  propel- 
.-t),  Be.ster  actors),  CG.id.d  ilssll"' 

;f^^5?!!"/^'"""•^  '^*«''t).  cLaunch 

vehicles  (Aerospace).  Laaachlag).  Vernier 
rocket  actors.  Coaf Iguratloa.  Lauack  vehicles 

illll^jr^i'/^'^f*-  ''"•^  'fteas.  Tbrast. 
Aaalysis.  Teleaeterlag  data. 

A  c capos 
systea  o 
flights 
1963  thr 
Raago  aa 
for  the 
Ther  veh 
preseate 
aace  dat 


Ite  aaalysis  of  first-stage  propalsioa 
peratioa  during  all  Thor  space  booster 
is  preseated  for  the  period  froa  i  April 
oagh  19  Jaae  1963.   The  Atlantic  Missile 
d  the  Pacific  Missile  Raage  were  .sed 
laaach  activity.   Coaf iguratloa  ef  each 
lele  laMch  dariag  the  report  period  is 
d  aad  a  suaaary  of  teleaetered  perfora- 
a  is  lacluded.   (Aathor) 
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AB-410  981      Dlv.   27,  12.  n 
(TISTA/FRL)  OTS  price  |22.25 

Aaericaa  Machine  aad  Fouadry  Co..  Staafond   Cou 
JrJJJ^LS'.  i"2'r*"  GROUND  EQUIPMENT  ReSuIre!' 
VOLUME  ?  PROPELLANT  ROCKET  MTOBS. 

Fiaal  rept., 
by  M.  Reseabaaa  aad  R.  Abraaowiti.   Ja.e  n,.  t, 

RTD  TDR63  1025.  vol.  1    Uaclasslfied  rejert 


AO-411  336     Div.   27 
(TISTA/FRL)   OTS  price  $4.60 

Naval  Ordaaaee  Test  Station,  China  Lake   Calif 
50-POUND  THRUST  ATTITUDE-CONTROL  SoTOrI" 
by  J.  I.  Shaw.   May  63.  48p. 
NOTS  TP3206}  NAVMEPS  8118 

Uaclasslfied  report 
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*  stady  of  Aerospace  Greaad  Eqai 
solid  Propellaat  Rocket  Meters  i 
Bork  perforaed  duriag  the  study 
fellowiagt  An  extensive  survey 
■ble  inforaation  aad  advaaced  th 
•f  equipaent.  t raaspertat ioa  aad 
•iques  as  applied  to  Large  Solid 
■•eket  Motors;  Coapilatioa  aad  e 
eepts  for  kaadliag.  traasportati 
"d  atseably-to-apper-vehicle  st 
Large  Solid  Propellaat  Rocket  Mo 
Mat  of  detailed  handling  proced 
propellaat  rocket  aotor  coapoaea 
fscturer's  site,  static  test  are 
•ite.  Establishiag  of  badeetary 
•qaipaeat  lBvelved{  aad  Oeterala 
•«  •!  prebleas  la  AGE  developaeat 
tioa  of  areas  where  fatare  RAO  f 
profitably  be  applied.   (Aathor) 
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AD-411  441       Div.   27.  12 
(TISTA/GBC)  OTS  price  $3.60 

Solar,  SsB  Diego.  Calif. 

LIGHTWEIGHT  METAL  FOIL  HEAT  EXCHANGERS 

Interl.  t«cj-icd  rept.  no.  4.  18  Mar-n  Jaae  63. 

9n  J*   ^?'*?"'-  '••  *•  Schlagel  aad  S.  Alport. 

20  Jaae  63.  1v.  ER1245  6 

Coatract  AF33  657  8766.  Proj,  7  936 
Uaclasslfied  report 
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The  Mork  eaatlaiiad  !■  th*  follvwiag  areas:   Co»- 
pletioa  ef  fiaal  fabrlcatiaa  plaa  aad  teitiag 
eatliae;  Coastractioa  of  the  hydregea  precooler 
test  seetieas;  aad  Coastraetica  ef  pre-precoolar 
tatt  •••tleas.  (Aathor) 


A0-i11    i67  Dlv.      27 

(TISTA/riL)   OTS   prlea  tlT.OO 

■ell   Aerospace  Corp.,    Baffalo,    N.    T. 

OEVELOPHENT   OF    EXPULSION   AND  OIIENTATION   SYSTEMS 

FOI   ADVANCED  LIQUID   lOCKET   PROPULSION    SYSTEMS. 

Fiaal    rapt..    15   Oct   62-31    Mar   63. 

Jaljr   63.    2$ip.    lept.    ao.    8219   933003 

Ceatract   AFOi  611    8200.    ProJ.    6753,    Tatk   675305 

ITD  TDI63   10^8 

Daelassified  report 

Deserlptorst   (•■oeket  ■otort  (Liqaid  aropel- 
laata).  Space  eaviroaaeatal  coaditioas), 
(*Praptllaat  taaks,  Deslga),  Load  distribatlea, 
Cravltj,  Serfaee  taatioa.  Dielectrics,  leliab- 
ility.  Igaitiea.  Spacecraft.  Orbital  trajec- 
tories. Fields.  Neightlessaess,  Height,  Stor- 
age, Military  reqaireaeats,  Liqaid  rocket 
propellaats,  Theory.  Tests,  Acceleratioa, 
Eff ectiveaess,  Fael  systeas,  Pressare,  Elec- 
tric fields,  Sloshiag. 


Presoated  are  the  resal 
gravity  workability  tes 
of  liqaid  rocket  eagiae 
dielectrophoretic  aeaas 
aad  localiaatioa.   The 
eaploy  techaiqaes  that 
palsioa  of  liqaid  prope 
•pace-orieated  coaditie 
aad  aero  gravity.   Prot 
ers  tare  proposed  that  a 
(sarface  force  aad  diel 
taia  aad  localiie  prope 
the  USAF.   Pertiaeat  da 
foraatioB  are  facladed 
OTolviag  other  systeas 
techaiqaes.   (Aathor) 
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AD-iH  i80     Oiv.   27 
(TISTA/FRL)  OTS  prlea  $2.60 

AUegaay  Ballistics  Lab..  Hereales  Powder  C*. , 

Caaberlaad,  Hd. 

PIBSSURIZATION  EXPANSION  OF  THE  X25^  A1  SPIRALLOY 

CHAMBER. 

by  R.  T.  Horash.  Mar  63,  26p.  Sept.  ao.  ABL/X-91 

Ceatract  N0rd166^0 

Uaclassified  report 

Deserlptorst   (•Rocket  aotors  (Solid  propel- 
laat). Rocket  cases).  (*Rocket  cases,  Pres- 
sare) ,  Ceabastloa  cbaabers.  Filaaent  woaad 
coastractioa.  Class  textiles.  Tests.  Tkird 
sta^e  aotors.  Deforaatioa,  lastraaeatatioa. 
Hydrostatics.  Test  eqaipaeat.  Growth,  Soaadiag 
rockets.  Laaack  vehicle  (Aerospace) ,  Third- 
stage  aotors. 

Rocket  Motor  X25i  Al  80-peaad  filaaeat  woaad 
ehaaber  tests  are  reported.   Growth  data  col- 
lected froB  pressare  tests  of  twelve  units  dariag 
the  devf^lopaeat  of  the  Rocket  Motor  X254  is  pro- 
seated.   Data  are  iacladed  froa  two  hydrostatic 
barst  tests,  showiag  chaaBer  barst  pressares 
above  700  pal.  with  a  correspeadiag  cyliader 
■all  stress  of  91,500  psi.   (Author) 


28.    PSYCHOLOGY  AND  HUMAN 
ENGINEERING 


A0-i10    125  Div.      28.    30,    19 

(TISTB/NA)    OTS   price  $2.60 

Applied   Psychology  Corp. ,    Arliagtoa,    Ta. 

FLI6HT  TEST  OF   AN  ALTITUDE-CODED  AIRCRAFT   LIGITT. 

Mar   63.    15p-    TR16 

Ceatract  FAA  BRD127,  ProJ.  110  512R 

Uaclassified  report 

Deserlptorst   (•Sigaal  lights,  Airplaaes), 
(•Airplaaes,  Sigaal  lights).  Flight  testiag. 
Codiag,  Reactioa  (Psychology),  Aviatiea 
safety,  Beacoa  lights.  Flight  paths. 

Light  sigaals  which  code  tha  altitade  at  which 
aa  aircraft  is  flyiag  were  saggasted  as  a  aore 
positive  visaal  aid-air  collisioa  preveatioa 
aid  thaa  any  other  type  of  iaforaatioa  that  caa 
be  presoated  by  aircraft  light  systeas.   These 
flight  tests  were  desigaed  to  deteraine  pilots' 
Jadgaeats  of  the  altitade  aad  aaaeuvers  of  aa 
aircraft  eqaipped  with  a  beacoa  light  sigaalliag 
the  aircraft's  altitade  ia  a  dot-dash  code,  coa- 
pared  to  the  saae  light  flashiag  a  fixed-fre- 
qaeacy  aaeeded  sigaal.   Resalts  iadicate  that 
pilots  were  aore  thaa  twice  as  accarate  ia 
estiaatiag  altitade  aad  alaost  fear  tiaes  as 
accarate  ia  Jadgiag  aaaeavers  whea  the  light  was 
coded.   Mhea  soae  toleraace  is  allowed  ia  the 
estiaates  oa  tha  aacoded  light,  accaracy  of 
altitade  estiaates  becoaes  aore  eoaparable  for 
the  two  light  types.   Allowiag  as  a  correct 
aaaeavar  Judgaeat  the  detectioa  of  a  aaaeaver 
(evea  though  the  precise  altitades  are  not 
correct)  aore  thaa  doubles  the  froqaeaey  of 
correct  aaaeaver  respoasrs  for  the  aacoded  light. 
However,  the  accaracy  is  still  coasiderably  less 
thaa  that  of  the  correct  respoases  for  the  coded 
light,  which  was  act  allowed  this  toleraace. 
(Aathor) 


AD-A10  126     Div.   28 
(TISTB/CCH)   OTS  price  |5.60 

Group  Effectivaaess  •Research  Lab.,  0.  of  Illiaois, 
Urbaaa. 

A  C0NTI.4GENCY  MODEL  FOR  THE  PREDICTION  OF  LEADER- 
SHIP EFFECTIVENESS. 

by  Fred  E.  Fiedler.   May  63.  i6p.  TRIO 
Contract  Noar183i36,  ProJ.  NR177  ^72 

Uaclassified  report 

Deserlptorst   (*Groap  dyaaaics,  Perforaaace 
tests).  (•Leadership,  Ef f ect i veaess) .  Effecfive- 
ness.  Tables,  Matheaatical  predlctioa. 

A  Bodel  for  the  predlctioa  of  group  perforaaace 
is  described  which  atteapts  aa  integratioa  of  the 
group  effecti veaess  research  coaducted  over  the 
past  twelve  years  with  ASo  aad  LPC  scores  on  21 
differeat  types  of  groups.   The  aodel  is  predicat- 
ed OB  thr  astuaptioa  that  the  type  of  leadership 
behevior  reqaired  for  good  groap  perforaaace  is 
coatiageat  apoa  f avorableaess  of  the  groap-task 
aitaatioB  for  the  leader.   Givea  the  group's  clas- 
sfYleatioB,  groap  perforaaace  caa  thaa  be  pre 
dieted  oa  the  basis  of  the  leader's  peraissive, 
BOB-directlve.  coasiderate  (HfaR  LPC)  va..  coa- 
trolliag,  aaaagiag,  directive  (Low  LPC)  leader- 
ship behevior.   Previoasly  obtaiaed  data  are  clas- 
sified ia  accordance  with  tiMree  aajor  diaeasioas, 
vis.,  affective  leador-a*aber  relatioaa.  task 
straetare;  and  leader-positioa  power.   A  subse- 
qaeat  ordering  of  groups  oa  the  vBderlyfag  dlaea- 
slon  of  ti»  faver*bleaess  of  the  gro»p-tssk  sit- 
aatioa  ef  the  leader  caa  tha*  b*  ceaipleted.   Plot- 
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AD-410  172     Div.   28 
(TISTB/KA)   OTS  price  $11.00 

Princeton  U. ,  N.  J. 
AM  INVESTIGATION  OF  SIMILARITIES  IN  PAREN'^^-CHILD 
TEST  SCORES  FOR  EVIDENCE  OF  HEREDITARY  COMPONENTS, 
by  Richard  E.  Stafford.  Apr  63,  1v.  RB63  i1 
Ccitract  Noar1858  15  aad  Great  G-22889,  Pi  ij , 
NR150  088 

Uaclassified  report 

Doctoral  thesis.   Report  oa  Matheaatical  T^eh- 

aiques  ia  Psychology. 

Descriptors:   (•Psychologv,  Psychoaetr i^i) , 
(•Psychoaetrics,  Genetics),  Chroaosoaes, 
Correlation  techniques.  Analysis  of  varl 
aace.  Theory,  Probability,  Test  aethods. 

The  geaeral  hypothesis  of  this  study  stat«i  that 
certain  psychological  traits  which  have  tl(ir 
scores  distribated  continuously  any  actually  have 
an  uaderlyiag  geaetlc  dichotoay  which  is  i^sked 
by  various  other  effects.   One  hundred  aad  four 
fathers  aad  aothers  and  their  teenage  sons  or 
daughters  were  given  eight  psychological  tSstst 
Syabol  Coaparisoa,  Nord  Association,  Menta) 
Arithaetic,  Pitch  Discr iaiaation ,  Letter  C0b- 
cepts,  Spelling,  Identical  Blocks,  and  English 
Vocabulary.   These  data  were  aaalyzed  both  by 
correlatioBBl  aethods  and  dichotoaic  analysis. 
To  test  the  hypothesis  of  dichotoaic  analysis,' 
correlatioas  between  faaily  aeabers  for  eadh 
variable  ia  the  study  were  obtaiaed  froa  stjandard 
scores  which  partialed  oat  the  age  differei^ces 
in  the  raw  scores.   Froa  these  correlaiioa*.  it 
was  observed  that  there  was  only  one  variauie, 
■ord  associatioa,  which  did  act  show  a  signifi- 
cant siailarity  between  at  least  one  of  the) 
pareats  aad  oae  of  their  offspring.   Two  o|f  the 
rariables.  Eaglish  vocabulary  and  height,  ^howed 
a  highly  sigaificaat  correlatioa  between  fLthers 
and  Mothers  which  negated  the  secoad  part  bf  the 
first  hypothesis.   The  correlatioaal  aetholl  was 
•ccepted  because  two  variables  showed  a  aaiqae 
faaily  correlatioa  pattera. 


M)-<ilc  25P     Div.   28,  16 
(TISTB/CCH)  OTS  price  $5.60 

Boeing  Co.,  Michitn,  Kaas. 

HLHAN  HEARING  AND  SPEECH  DURING  IfHOLE-BODY 

VIBRATION. 

by  Robert  i.    Teare.   Apr  63.  ^6p.  TR  no.  3 

03    3512    3 

Coitract   Noar299A.  00 

Uaclassified  report 

■  eport    on    Research   On    Low   Frequency   Vibrati|4a 
Effects    On    Kuaan    Perforaaace. 


breliai- 


Descriptorsr  (•Huaan  engineering.  Perfor 
tests),  (•Heariao,  Effecti veaess ) ,  ("Spec 
Effectiveaass) ,  (•Vibration,  Physiology), 
Low  freqwency,  Aadioaetry,  lateUigibi  1  i  t 
lastraaeatation. 
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Binaural  thresholds  for  four  tones  ( 
2000,  aad  ^000  cycles  per  secoad)  aa 
cordings  of  spoken  aessages  were  obt 
eight  subjects  under  various  coaditi 
vertical  sinusoidal  vibrstioa.   The 
frequencies  ranged  froa  1  to  27  cps 
presented  at  four  subjective  reactio 
These  data  were  syst eaatical 1 y  coapa 
trol  data  obtained  when  no  vibration 
Hearing  thresholds  were  significaatl 
by  vibration,  but  the  effects  were  v 
subject  to  subject  and  froa  tone  to 
Judgaents  of  change  in  i nte 1 1 i gi bi 1 i 
''pattern''  were  inconclusive  becaus 
of  spread  in  the  ratings.   (Aathor) 
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AD-A10  352     Div.   28 
(TISTB/MS)  OTS  price  $1.10 


Naval  School  of  Aviatioa  Mediciae,  Peasacola,  Fla. 

PEER  RATING  VALIDITY  AS  A  FUNCTION  OF  RATER 

INTELLIGENCE  AND  RATING  SCORE  RECEIVED 

by  Richard  E.  Doll.  15  Mar  63.  5d 

ProJ.    MR005.13    5001 

"5*"  2^  Uaclassified  report 

Descriptors:   (•Socioaetr ics,  latelligence 
tests).  Perforaance  tests.  Statistical  analysis 
Training,  Naval  personnel.  ' 

Results  froa  three  aaalytic  approaches  to  the 
records  of  ^U8   cadets  deaoostrate  that  when  deal- 
lag  with  a  populatioB  haviag  geaerally  above 
average  intelligence  there'is  little  reason  to 
take  iato  coasideratioa  rather  intelligence  when 
concerned  with  the  validity  of  the  ratings  he 
gives.   This  is  also  true  for  the  Peer  Ratiag 
score  received  by  the  rater.   (Author) 


AD-^10  ^79     Div.   28.  15 
(TISTB/CCH)  OTS  price  $^.60 

Educatioaal  Testiag  Service,  Priaceton,  N.  J 

GAME  INTERACTIONS  WITH  "HUMANS"  AND  ••  MACHINES" 

AND  THEIR  RELATIONS  TO  TACTICAL  BEHAVIOR  AND 

SUCCESS. 

by  Albert  E.  Myers,  Cecil  A.  Gibb  and  Carolya  B 

McCoBville.   May  63,  1v.  Rept.  no.  RB63  u 

Contract  Noar295900 

UBClassified  report 

Descriptors:   ('Gaae  theory.  Behavior),  ('Group 
dynaaics,  Gaae  theory),  (•Positioning  reactions. 
Effectiveness),  Bionics,  Decision  asking. 
Sensory  aechanisa,  Huaan  engineering.  Posi- 
tioning devices.  Positioning  reactions. 

An  experiaent  was  perforaed  in  which  Ss  engaged  in 
a  -Path  and  obstacles'  gaae  where  the  S  had  the 
task  of  tracing  a  path  on  a  5  x  5  plug-board  in 
such  a  way  as  to  avoid  hitting  any  of  the  five 
obstacles  that  had  been  placed  by  the  other 
player.   Half  the  Ss  were  told  that  the  other 
player  was  a  aachtne  which  had  beea  prograaaed  to 
play  the  gaae  and  the  other  half  were  led  to  be- 
lieve that  they  were  playing  agaiast  another 
huaan.   In  addition,  half  the  players  were  told 
to  coapete  agaiast  the  other  player  while  half 
were  told  to  cooperate.   In  every  instance  the 
setting  of  the  obstacles  by  the  other  player  was 
deteraiaed  by  a  prearranged  plaa.   In  the  huaan 
ceaditiow  the  other  player  was  an  accoaplice  who 
played  aecordiag  to  a  prearraaged  plaa;  the  saae 
plans,  which  deterained  the  placeaent  of  every 
obstacle  oa  every  trial,  were  used  in  the  aachiae 
coaditioa.   Two  strategies  of  obstacle  placeaeat 
were  used.   Strikiag  differeaces  ia  suecesa  were 
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t9mm4,      Tkt  Sa  p^rtmrmti   ■■ck  ketter  wkei  their 
(•■Mtitiv*  •ppoavat  «■■  ■  'aaekiae'  tkaa  tkejr  di4 
*4ita  k*  vks  a  'kaaaa.'   Oa  tke  otker  kaad,  co- 
•^•ratioa  «itk  'kuaaai'  ,aat  sigaif ieaat ly  aore 
•acctsafal  taaa  eooperariaa  witk  *aackiaef.' 
(Aatkar) 


AD-410  767     DlT.   28,  16 
(TISTB/CCH)   OTS  priea  $2.00 

Bakavlaral  Seleaeei  Lab.,  Aerospact  Medical  Olv., 

Mrl^kt-Pattcrsoa  Air  Forct  Bate.  Oklo. 

WEIGHTLESS  MANi   A  SURVEY  OF  SENSATIONS  AND 

PEIFORMANCE  NHILE  FREE-FLOATING. 

Flaal  rept.  Oct  6C-Feb  61. 

by  Joka  C.  Siaoai  aad  Melrla  S.  Gardaer.   Mar  63. 

65p. 

FroJ.  7184.  Task  718^05 

AUL  T0I62  1U  Uaclasslfiad  repo'rt 

Report  aa  Haaaa  Parforaaace  la  AdYaaced  Sytteat. 

Deierlptort:   (*Velghtlessaesi.  Perforaaace 
tests).  ('Haaaa  eagiaeeriBg.  Perforaaace  tests), 
Bekavlor,  GraTtty,  Pressarixed  cabias,  Space 
fligkt.  Body,  Ac«llaatlsatloa,  Traiaiag, 
Selectloa. 

Tke  effect  of  sarface-free  behavior  on  «ork  per- 
foraaace ia  space  kas  beea  investigated  to  de- 

teralae  «kat  teckaiqaes  skoald  be  developed  to 
aid  tke  orbital  workers.   Mbile  tkey  perforaed 
grass  aotor  aetlvltlat  andar  Meigktless  condi- 
tioas,  sabjaets  reported  tbeir  soatory  aad  per- 
foraaace experiences  duriag  Kepleriaa  parabolas 
la  a  C-1J1B  aircraft  ia  botk  lighted  and  dark 
cable  eoadltioas.   Tkeir  experieace*  were' cate- 
gorized iato  seasatloB  iaflueaces  apon  orieata- 
tloa  aad  body  aotioa  iaflueaces  apon  body  atti- 
tade  aad  position  coatrol.   Uaiqae  exaaples  of 
skort-tera  aeigktless  bekaylors  were  fouad  aad 
tkeir  eaases  are  briefly  discussed.   Poteatial 
appllcatioas  of  tkese  weigktless  responses  to 
kardaare  developaeat  and  to  crew  traiaiag  and 
selectloa  are  dlscassed,  aad  sigaiflcaat  areas 
for  fatnre  researck  are  proposed.   (Author) 


AD-i10  775     Dlv.   28,  23 
(TISTB/CCH)  (OTS  price  |1.10) 

■ilitary  Acadeay,  Meat  Peiat.  N.  Y. 

A  NOTE  ON  THE  I NTE HP RET AT  ION  OF  PSYCHOLOGICAL 
OISTANCEt   ASSUMED  SIMILARITY  BETWEEN  OPPOSITES, 
by  Edaard  Gotthell.  Apr  63.  ^p. 
MA  TR9  Unclassified  report 

Oaserlptorst   ('Military  persoaael,  Traiaiag) 
(*Socioaetrles,  Military  persoaael),  (*Per- 
ceptioa,  Attitadet),  (•Military  traiaiag, 
Psyekoaetries) ,  Effectlveaess,  Military  psychol- 
ogy. Social  eeaaaaleatloa,  Laadarihip. 


Ia  a  stady  of  the  effectiveness  of  sq 
eadtts  uadergoiag  field  allitary  trai 
the  predictor  aeasures  used  was  the  A 
larlty  Between  Opposltes  (ASO)  scoi  . 
elsewhere  this  score  has  beea  fouad  t 
sistently  associated  with  group  ttti  z 
aaay  differeat  situatloas,  but  there 
questioa  abtfut  the  attributes  of  pers 
it  tapped.  Ia  this  study  a  nuaber  of 
variables  were  coasldered  which  appea 
eoaceptually  related  to  ASO,  so  their 
latioaships  were  expected  to  shed  soa 
tke  aeaalag  of  ASO.  However,  ASO  was 
to  b«  ceislsteatly  related  with  other 
•ttrlbatei,  with  the  resalt  that  the 
tien  of  the  ASO  as  psvchologleal  dist 
qaestioaable.  (Author; 
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AD-410  790     Oiv.   28.  23,  16 
(TISTB/CCH)  OTS  price  #1.60 

Systea  Developaeat  Corp..  Santa  Moaica,  Calif. 

PERSISTENCE  OF  TRAINING  EFFECTS  NOTED  IN  THE 

LISTEN  STUDY. 

by  R.  P.  Cuaninghaa.  12  Jaae  63,  lOp. 

TM1297  000  00 

Coatract  AF19  628  16^8 

Uaclassified  report 

Descriptors:  (•Audioaetry,  Traiaiag),  (•Hear- 
iag,  Acuity),  (•Perforaaace  tests.  Detection), 
(•Traiaiag,  Effect iveaess) 


The  preseat  stady  was 
Jects  who  appeared  ia 
haa,  Molar,  Sheldoa, 
degree  to  which  audit 
effects  aoted  ia  the 
aad  whether  the  diffe 
achieved  superior  see 
also  achieve  superior 
Results  iadicated:   ( 
lest  soae  ability  to 
by  aoise  after  eight 
Jects  achieved  sigaif 
discrlaiaatloa  scores 
fore  traiaiag  ia  the 
tke  decliae  ia  aasked 
although  geaeral  to  a 
score  differeaces  ach 
groups  in  tke  Listen 
in  the  Listen  Study  t 
present  study.   The  f 
preseat  findings  in  r 
of  decline  in  detect! 
relatioaship  betweea 
ability  and  the  aatur 
givea  subjects.  (Auth 


designed  to  retest  the  sab- 

the  Listea  Study  (Cuaaing- 
1963) .   At  issae  was  the 
ory  discriaiaat ion  training 
enrlier  study  had  presisted, 
reatly  traiaed  groaps  who 
res  ia  the  first  study  would 

scores  eight  aoaths  later. 
1)  that  all  SBbJects  had 
discriaiaate  sigaals  aasked 
aoaths;  (2)  that  aost  sub- 
icaatly  higher  auditory 

thaa  they  had  achieved  be- 
earlier  study;  aad  (3)  that 

sigaal  detectioa  ability. 
11  subjects,  was  parallel  to 
laved  by  the  six  traiaiag 
Study;  groups  scoriag  highest 
eaded  to  score  highest  in  the 
ollowing  report  discusses 
elatien  tot   (1)  the  degree 
oa  ability^  aad  (2)  the 
the  decliae  of  discriaiaat lea 
e  of  the  earlier  traiaiBg 
or) 


AD-^10  Bi^  Div.   28 

(TISTB/AAR)  OTS  price  |2.60 

North  Caroliaa  State  Coll.,  Raleigh. 
ASYMMETRY  IN  R-TERM  VS.  S-TEKM  RECALL  AS  AN 
EXPLANATION  FOR  S-R  VS.  H-S  ASYMMETRY, 
by  Slater  E.  Newaaa,  Joseph  H.  Cuaaiaghaa  and 
CliftoB  N.  Gray.   Apr  63.  27p.  Tech.  rept.  ao. 
Coatract  NeBr486  08 

Uaclaaaified  report 

Descriptors!   (•Verbal  behavior,  Learaiag) , 
Training,  Meaory.  Psychology,  Stiaulation. 
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A0-^10  8^2     Div.   28 
(TISTB/AAR)  OTS  price  $1.60 


North  Carolina  State  Coll.,  Raleigh. 
EFFECTS  OF  TMO  TECHNIQUES  FOR  IDENTIFYING 


122 


■0pt. 


DISCRJHINATIVE    STIMULUS-TERM    ELEMENTS    ON   r 
FORMANCE    DURING   PAIRED-ASSoJllTE^RMNfUlG 
by   Sl.ter   E.    Newaen.      June   63.    15p.    Tech.' 

Centract  Nonr^8608 

Uaclaaaified  report 

Oeaeriptorai   (•Verbal  behavior.  Learaia 
Perfor.enee  teata,  Traiaiag,  Meaory, 
Payckology,  Stiaalatioa. 

It  baa  recently  beea  prepeaed  tbat  a  liat  Ji  two 

tahea  little  tiae  aatf  aaergy  te  give   aad  i^  ta. 

ai.laally  coafaaable  witk  tkeae  of  reapoaaS  te 
?  at'  "Jk!"  ::  »•"•/-  '"P  — •  teraf  f'S  he 
til  itilr,.      f   "PO'i-Mta  reported  kere  atgdied 
tS!i  ff^    •.'/"•  »*«*■*«»"••.   Soae  were  tCld 
tkat  BO  two  atlBBlaa-tera  trigraaa  begaa  wlCh 
tke  aaae  letter  (laatructloa  Cro.p)  .   F.r  ,K.„ 
tke  firat  letter  of  eaek  of  the  trliraaa  wit!  red 
•  ad  tka  etker  two  lett.ra  were  black  •"•"tii;* 
Cro.p).   Tke  perforaaace  of  botk  grouj,  welf 
co-pared  Witk  tkat  of  a  Coatrol  G?oup  for"lLck 
ill  tke  ettera  were  black  and  wkick  receivJS  no 


PSYCHOIOdir  AND  HUMAN  ENGINEERING  -  Division  28 

ERM  ELEMENTS  ON  Ptfe-         ..fc.,  ^^,  v*b»wh  AO 


atker  haif  ««r*  exposed  te  lista  witk  hard-to- 

preaeaace  t.r...   Half  ef  the  S.  1«  each  coaSi- 
tiea  were  givea  aa  S-B  teat  followiag  paired- 

"  R-s't:.;"'T'i:«  :?^"'  •""  '»*^'  ••'•  I^"- 

!!,-   I  ^*    ***'*'  experiaeat   replicated    the 

second   except    that   atiaul.a.tara   raaall    aad 

S^mrrrr  ""'L""*  •-batit.ted  for  the 
(if  lit  !:fh  •  ;•  "•  P"*"**'**"  "r.  that 
tke   auaber  of  correct   R-S  paira;    (2)    the   nuaber 

.xAllT^l   ""V"   ^"*'«  "-'"■  '•"li Mil 
•xeeed   tke   auaber   of  correct  S-teraa   dariao 

S-t.ra   recall    eaek    of    tkeae  effeeta   will    be 

greater  at    low   tkaa   at   kigk    level*    ef 

proBouaceability.      (Autkor) 


AD-^10  915 
(TISTB/CCH) 


Div.      28 
OTS   price  $10.10 


aad   witk    tke   perforaaace   of   groupa    for  wki?li 


«-i10  843  Div.      28 

(TISTB/HA)    OTS   price   |1.60 

Nortk  Caroliaa  State  Coll.,    Raleiok 
^llllltr    """^'CHl"    IN   PAIRED-ASSOCIATE 
hy  Slater   E.    Newaaa.      I963.    lOp. 

Uaclaaaified   report 


1^ 


Ilrh!?  r  ■V*y"P*«*'-  -  "Theory  aad  Method 
Verba  Learaiag.*  -  .t  Southeaatera  Paycholo 
Aaaociatioa.    Miaai   Beach,    26  Apr   63. 

Deaerlptora,      CLearaiag,   Perforaaace   teat  1 

Jjvlai?"'    "•"**!"   ('•»'y»*«lo«y).    Stiaulatlln 
Psychology,   Psychoaetrles. 
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*0-410  8U  Div.      28 

(TISTB/AAR)    OTS   price   #3.60 

Jorth   Caroliaa  State  Coll.,    Raleigh. 

S-R    VS.    R-S    RECALL   AND    R-TERM   VS.    S-TERM    RECAL 

[OLLOWING   PAIRED-ASSOCIATE   TRAINING 

*y  Slater  E,    Newaan   and  Clifton    M.    Gray. 

*Pr  '-3,  30p.  TR6  •     7. 

Contract  Noar486  08 

Uaclaaaified  report 

Oe.criptorai   CVerbal  behavior.  Learning), 
Psychology,  Meaory,  Training,  Stiaulatioa. 

mI!/'"?;;  '!?•"•  »*•  reaulta  of  three  exper 
i-l  I'ni   I  I        T'*  eoapared  the  auaber  of  eorr«<4t 
»  R  and  K-S  paira  following  pai red-aaaociate 
rtining.   All  teraa  were  eaay  to  pronounce.   i. 
the  .econd  experiaent,  half  of  the  Ss  were  ex 
Msed  to  the  saae  lists  as  in  thr  first;  the 
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Kducatioaal  Teatiaa  Service  Prta......   u  1 

L'J,i:!:."i/f;r:;:  ;:ii  j3.';yj-  •« 

Coatract   Noar22U00,   PraJ.   Ntljl    17i 

Uaclaaaified  report 

L"::I?)*"(i„.f!I*"   «»-«t"etlo.,    I.atr.cu.. 
aaauala;.     (•Haadbooka,    Teat   caaatructlon). 

".i;:u:"e;:;:'- *"»*'"-»•"•.  ^•-« 

UctlrJl;    ir  if*'   *!'   '"   "SB-ted   for   a.e  l. 
f"  «t  if     :l'?!,:*T*  "P"«"ftio.  ia   dealred 
lor  aay  of    the  followiag   aaaed  aptltade   or 
ackleveaeat   fietorei     flexlblllt>  of  "oaare- 

a?!«,*r.'**""'    '••«*«tlo"l    n-e.cyrwea- 
•loaal    flweacyj    Ideatloaal    flaeacy,   word   flaeacvt 
l--aetioa;    leagth   eatlaatioa,   a.aj^i.tlve    ("010^ 
■•■ory,    aeckaalcal    kaewledge     aea.ry  apla-    e^bir 
ri:   i   I''    Tm-llty,    PTceitual    aJelS;   iell^r 
reaaon    ng;    aeaaatte   redef lal tloa,   aVuogiitle 
reasoning;    ap.tl.l    orleatatl.a,   se.altfv    !J   to 

I.lril    !  .    !   J    '««ural    adaptive   flexIMllty;   and 

"•  El      1. '»!"*•:!   ""'"lity.      Tke  purjoae   of 
tke  Kit    la    to  provide  reaearck  workera  wltfc  a   set 

"»e  of   tke  Kit   testa  for  tkla   purpoae  wlllfacni- 
t.te    laterpret.tio.  a.d   the  confident    co.parJaii 

teats   skoald   provide   tkls    coaaon   ground   for   tke 
objective   coaparlsoa   of   factors.      This    aanual   do« 
•ot   provide   the   uaaal    rell.bllliy.    SiJa";     Jal 
Idlty,    or    other   lafora.tlo.   ordliarfly  elpelled 
a   a    teat    aaaaal.      Sack    laforaatlon   kaa    not    been 
ncluded    beca.ae   tkeae   teat,   are   auggj.ted   for 
(lutSlrJ        ""'**'*  •'   '«»"*«^    reaelrck. 


AD-iJO   923  Div.       28 

(TISTB/CCH;    OTS   price   |2.60 

North   Caroliaa    State   Coll..    Raieiah 
ASYMMETRY    IN   R-TERM    VS.    sItErS    RECALL    1^    sw 
EXPLANATION   FOR    S-R    VS.    R-S    A^YllME^tt    "   *' 

cliJ  oi*:      r    '•*t''-    f^'P"   "•    Cunnlnih...    and 
Clifton   M.    Gray.    Apr   63.    1v.    Technical    rept 

Contract   Nonr48608 

Uaclassified    report 

EaecuISn^.^'?::"'-    T"*-*-«^-    CTr.ining. 
ti    eciiveness,,    (•Language.    Trainina        Tabi». 
Stiaulation.    Vocabulary .    R. theiatc'i '  ' 

prediction. 

Sr„*!n.'"'  *••  P"'"'""  '»  Oeteralne  whether  the 
group,  were  equal  in  perforaaace  during  paired! 
aasoci.te    learning,    the   data    for    nu.be?   of    correct 
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AO-^IO  933     Dif.   28 
(TISTB/VA)  OTS  priea  $.75 


6$71st  AaraaadicBl  lasaareb  Lab.,  Holloaaa  Air  ^ 
rarca  Basa,  N.  Max. 

THi  irrEcT  or  udhh  injection  on  complex  avoidance 

BSBAHOR    in   THE   JAVA    ■ONKSY. 

riaal   r«pt.. 

by  Harb«rt  R.   Rayaolds,   Pradariek  H.    Reklas.    Jr.. 

Varaaa  L.   Carter,   Haary  V.    Braasoa,    aad   Jaaas  R. 

Priaa.    Hay  63,    23p. 

PraJ.    6302.   Task   630202 

AUL  TOR63   39  UaelBSsified  repart 

Rapart   aa  Taxle  Ratards   af   Propallaats   aad 
■atarials. 

Daseriptarst      (*Rackat   propallaats.   Toxicity). 
Priaatas,    Bakaviar,    ParforaoBce   tests,    Reac- 
tiaas    (Psyekalogy).    Statistical   data,    Psyeka- 
aatar   testa. 

Paar  Jbtb  aaalceys  «ere  iajected  witk   30  ag/kg   of 
1,1-4iaetkylkydraxiBe    (DDMH)   aad    tkeir   perfora- 
aaee  oa  a  f oar*^oapoBeat   aperaat   sckedMle  «as 
eaapared  aitk   tkeir  perforaaace   aader   eaatrel 
eeaditiOBS.      la   every  iastaace  wbere  a   perfora- 
aace deereaeat   occarred    (9  out   of   a  passible  32), 
tkare  aas  also  associated  cliaieal   illaess    ia 
tke  fora  of  kyperaetivity,    aausea,   roaitiag,    or 
letkargy.      Oae  subject   skewed  ao   iapairaeat 
foUowiag    tke   two  UDMH   injectioas,    wkile   aaotker 
subject    exkibited   aa   iapairaeat    oa   all    four    tasks 
duriag   tke  seeoad   repUcatioa;    tkis    suggests   tke 
raage   af    iadividual   reactivity   to  UDKH    exposure, 
aad    tkat   repeated   severe   exposure  aay   cause 
serious    deereaeat    of   perforaaace.      Froa   tbese 
data,    oae  aay   expect   clinical    sigas    of    illBess 
after   2   to   3   koars,    a   perforaaece  deereaeat    or 
ckaaga   after   3   to  3-V2   kours.    aad   recovery   to 
pre-oxposure   level    of   fuaetloaiag    betweea   six 
aa*  aiae   kours.       (Autkor) 


A0-i10  972  Dlv.      28.    30 

(TISTB/CCH)      OTS   price    |2.60 

0 

Systea  Developaeat  Corp.,  Santa  lonica,  Calif. 
DBVRLOPIENT  OF  AN  OPERATIONAL  MANAGEMENT  SYSTEM, 
by  RaaaB  J.  Rkiae.  16  Apr  63.  22p.  Rept.  no. 

$P1175 

Unclassified  report 

Presented  at  tke  Systeat  Syaposiua.  22  Apr  63. 
spoatored  by  tke  Defease  Supply  Ageacy  ia 
NasklagtoB.  0.  C. 

Detcriptorst   (•Haaageaent  engineering,  Deci- 
sion aakiag),  (•Decision  asking.  Manageaeat 
aagineering) .  ("Researck  prograa  adainlitrat ion, 
Deiign),  (•Coaaand  and  control  tysteas,  Desiga), 
Autoaatien,  Persoanel  aanageaent,  Nork  func- 
tions, Detiga,  Tests,  Training,  Analysis, 
Military  requireaenti.  Data  processing  systea. 
Tkeory. 
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developaent  of  a  aaaageaeBt  svstea 
a  Developaeat  Corporatioa  (SDC), 
tke  systea  existing  now  provides 
1  aetkeds  for  top  aaaageaeat,  aad 
tic  tecknique*  for  adainistrat i ve. 
d  periounel  functions.   Also  reports 
ea  being  developed  is  a  siagle.  ia- 
autoaatic  systea  tkat  supports 
le-aanageaeat  decision  aakiag  as 
istrative.  accouatiag  aad  persoaael 
iscusses  processes  wbick  tke  aaaage- 
ill  be  desigaed  to  support,  tke  flow 
tal  activities  iacludiag  analysis, 

ceastraiats,  operatioaal  desiga. 
iga.  test,  traiaiag  and  ikakedawn 
of  systea  expected  to  be  developed. 


AO-410  996     Div.   28 
(TISTB/NA)   OTS  price  |1.60 

Nortk  Carolina  State  Coll..  Ralelgk. 

RESPONSE  HIERARCHIES  IN  PAIRED-ASSOCIATE 

LEARNING. 

by  Slater  E.  Newaan.  1963.  Up. 

Coatract  NoBr^8608 

Uaclasslfied  report 

Preseated  at  tke  Syaposiua.  ''Tkeory  aad  Hetkod 
ia  Verbal  Learaiag".  2^  Apr  1963.  Soutkeastera 
Psyckological  Association.  Miaai  Beack.  Fla. 

Descriptors!  ('LearBiag.  Verbal  bekavior), 
Reaction  (Psyckology } .  Stiaulatioa.  Meaory. 
Traiaiag.  Probability 

AO-^10  998     Div.   28 
(TISTB/MD)  OTS  price  |.S0 

Bekavioral  Seieaces  Lab.,  Aerospace  Medical  Div., 

Mrigkt-PattersoB  Air  Force  Bsic,  Okie. 

EFFECT  OF  GROUPING  ON  THE  TIME  REQUIRED  TO  LOCATE 

AND  RESPOND  TO  THE  ELEMENTS  OF  A  LARGE  CONTROL 

PANEL, 

by  C.  H.  Craanell  aad  0.  A.  Topailler.  May  63, 

I2p. 

ProJ.  7184.  Task  718^06 

AMRL  TDR63  34  Uaclassified  report 

Report  on  Huaaa  Perforaaace  in  Advanced  Systeas. 

Descriptors:   ('Control  panels,  Huaan  engineer- 
ing). (*Huaan  engineering.  Control  paaels), 
Man,  Learaiag,  Traiaiag. 
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t  was  designed  to  deteraine  tke 
ponse  and  location  tiaes  of  slter- 
gs  of  the  eleaents  of  n  large  aatrix 
a  control  panel.   Four  arrangeaents 
s  were  evaluated:  ungrouped  and 
,  by  6's,  and  by  I2's.   Tke  results 
grouping  by  3's  or  6's  is  superior 
,  especially  for  the  interior  ele- 
asted  to  the  peripheral  eleaents  of 
d  that  all  three  of  these  arrange- 
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out  siailar  studies.  (Autkor) 
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FORMANCE DURING  PAIRED-ASSOCIATE  TRAINING, 
by  Slater  E.  Newaan.   June  63,  15p.  Technical 
rept.  no.  7 
Contract  Nonr486  08 
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Arctic  Aeroaedical  Lab.,  Fort  Hainwright,  Alaska. 

EVALUATION  OF  THE  KC-135  AND  U-2  BAILOUT  SURVIVAL 
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Keaaedy.  III.   Feb  63.  15p. 

ProJ.  8238  01 
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studies).  Bailout.  Aaalysis.  Skelters.  Sleeping 
bags. 
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?f!?i?'*"^  °^  FACILITIBS  TO  PACKAGS  AND  HEAT 

PROCESS  FOODS  IN  FLEXIBLE  PACKACES. 

Flaa)  r»pt. 

1963,  1». 

Crait  0SA30  62   908CIII2522  62 

Uaclasslfietf  lapert 

••scrlptori!   (-r^od,  Proeettiag).  Ita.t  tr«at- 
■•■».  Paekiag  aaterlal,  Liqaids.  Solid*. 
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Aatiaek  Coll..    T«Ilo«  Spriags.   Ohio. 

«I!3«5!'*'""**^    '^'^^    *"   THI£E.OI«ENSIONAL   FOR«i 
DEVELOPMENT   AND   FABRICATION   Of    USAF    HEICHT- 
•EICHT   BANEINS.  ocitani 

Flaal    ropt. 

by  Jaka  T.  ■cCoavillo  aad  Hlltoa  Alexaader. 

Jaao  63.  tUp. 

llil'rtltVll   ^"  '^°^'  ^"J-  "^l"^'  ■'••*  "^IS^OS 
AML  TDt63  55         Oaclastiflod  report 
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walffkt.  Data.  Maa.  Tablai.  Statistical 
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Naval  Ordaance  Test  Statioa,  China  Lake   Calif 
«LUC  PROCKAJHIKG  PRUE.I  f6r  U-J5o 
by  Oean  V.  LaMreace.  Hay  63.  42p.   ' 
NAVWEPStBC^^  NOTS;TP303i 

Uaclassified  report 

Oeseriptars:   CPrograaalag  lanajages.  Aaaly.i.) 
(•Coaputers.  S.baarine,}.  Machine  Tra;,  1  at  ion  ^ * 
Aatisubaariae  warfare.  Coapater  logic,  lapui- 
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i«  the  UELIAC  laaguage.   Specifically,  it  is 
!'f!!!^?^**T'*  '"*  DNIVAC-/;90  digltil  co.puter. 
a  facllii,  of  tke  Na/al  Ordnance  Test  Station. 
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COMPUTER  ANALYSIS  4  LABORATORY  EVALUATION  OF 

«;c"io"i;p""Tx".°'  ''*"'''    ENVIRONMENTS  ON 
by  H.  Siapsoa  aad  J.'  ».  O'Neill.   Feb  63.  73p 
FA  Rept.  R  1669        Uaclas.ifled  rap.it   '^* 

Descriptors:   CEavi roaaental  tests.  Syachros). 
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coaputers.  Experiaental  data.  Analysis, 
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Ballistic  Research  Labs. 

Grouad.  Md. 

AREA  OF  INTERSECTION  OF  AN  ELLIPSE  AND  A 

RECTANGLE. 

by  A.  0.  Groves.   Apr  63.  43p. 

ProJ.  1M023201A09« 

BRL  Meaoraadaa  rept.  ao.  U78 

Uaclassified  report 

Descriptors:   CPrograaaing  (Coapaters),  Saall 
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triectlvoaess. 

A  aethod  Is  glvea  for  coapatiag  the  area  of 
latersectioa  of  aa  ellipse  aad  a  rectaaglo  whose 

sides  are  parallel  to  the  axes  of  the  ellipse. 
This  aethod  is  preseated  ia  a  fora  aaenable  to 
prograaaiag  for  high  speed  coapatatioa.  bat  tables 
are  incladed  to  facilitate  head  coapat.tioas 
This  aethod  has  beea  ased  ia  the  evaluatioa  of 
the  effectiveaess  of  saall  aras,  but  woald  have 
applicatioB  ia  the  evalaation  of  area  kill  weapons 
as  wall.   (Aathor) 
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Frankford  Arsenal.  Philadelphia   Pa 

COMPUTER  ANALYSIS  AND  LABORATORY  EVALl^ATION  nr 

by^Maurica  H.  Siapsoa  and  .  J.  H.  O-Noiu.  Feb  63. 

Proj .  DA  5B9B  09  OCA 
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The  object  of  t^is  research  was  to  deteii^lae 
the  iataractioB  affects  of  vibration  an^  low 
teaperatare.  altitude  and  low  teaperatai^.  and 
teaperature  and  hunidity  on  Traasaitter.  iTorquo. 
Synchros  Type  #23TX6  as  a  Test  Uait  (TU) i   The 
test  results  obtained  in  the  enviroBaeat «1  labora- 
tory were  coapared  with  coaputer  predictions 
prograaaed  on  a  Reaiagton  Rand  Solid  State  90 
Coaputer.  in  accordance  with  the  analysils  aethod 
developed  by  tha  Stanford  Research  Insti|tute. 
(Author) 
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Air  Force  Statioa,  Teaa. 

VARIABLE  RELUCTANCE  PRESSURE  TRANSDUCE! 

DEVELOPMENT, 

by  M.  E.  Saotheraaa  aad  M.  V.  Maddax 

37p. 
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AD-^10  188 
(TISTP/HSS) 


Div.   30 
OTS  price  12.60 


OGI  AM 


T(| 


Systea  Developaent  Corp.,  Santa  Monica. 
GENERAL  PURPOSE  SATELLITE  COMPUTER  PR 
DESCRIPTIONS  MILESTONE  11  TIME  CHECK  ( 
by  C.  M.  Chiodiai.   U  Nov  62.  22p.  Repl 
L7U  012  00 
Coatract  AF19  628  16^8 

Uaclassified  re 


|ort 


Descriptors:   ("Satellite  aetworka, 
(Coaputers).  Satellites  (Artificial), 


PlM 


AD-A10  191      Div.   30 
(TIStP/FEM)  OTS  price  $5.60 

Systea  Developaent  Corp.,  Santa  Monica. 
OPERATING  INSTRUCTIONS  FOR  THE  PARAMETEI 
SYSTEM.   MILESTONE  7, 

by  C.  R.  Frey,  E.  L.  Griffith,  aad  C.  L 
25  Mar  63.  50p.   Rept.  ao.  TM1138 
Coatract  AF19  628  16^8 

Uaclassified  repo 


Descriptors:  (*Prograaaing  (Coaputer 
trol  sequences).  Data  processing  syst 
Digital  coapaters.  laput-output  devic 
Typewriters,  Coaputer  logic,  Siaulati 
Satellite  networks. 

The  Paraaeter  Test  Systea  coasitts  of  t 
graasi  (1)  the  Refereace  Pool  Siaulato 
sets  the  reference  poor  to  predeteraiae 
(2)  Test  Control  (STCP),  sets  additiona 


talif. 


] . 
,  ao.  TM 


graaaiag 
tiao: 


Calif. 

TEST 
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Reastad. 


COB- 


''¥*, 


•e  pro- 
(SRPS). 
values; 
eaviroB- 


aent  such  as  tables,  iteas.  and  core  loeatioas 
before  and  during  prograa's  operation,  provides 
duaps  of  tables,  prograas,  and  core  areas  before, 
during  and  rfter  the  test,  allows  a  track  of 
selected  areas  of  the  object  prograa,  controls 
the  start,  operatioa,  and  the  end  of  the  test, 
and  provides  for  eaergeacy  procedures  ia  case  of 
the  certain  test  failures;  and  (3)  Data  Reduc- 
tion (SDRP),  selectively  foraats  aad  list  the 
test  outputs.   (Author) 


AO-^IO  199      Oiv.   30 
(TISTP/FEM)  OTS  price  $3.60 


Systea  Developaeat  Corp.,  Saata  Moaica.  Calif. 

UTILITY  SYSTEM  PROGRAM  SPECIFICATIONS.   DESIGN 

SPECIFICATIONS  FOR  SYMBOLIC  ASSEMBLY  ROUTINE 

(SABER).   MILESTONE  A. 

by  F.  J.  LaChapalle.   25  May  63.  31p<   Rept.  ao. 

TM891  007  00 

Contract  AF19  628  16^8 

Unclassified  report 


Descriptors:   ("Prograaaiag  (Coapaters), 
Digital  coaputers).  Satellite  aetworks.  Coa- 
pilers,  Data  processing  systeas,  Magaetic  tape, 
laput-outpat  devices.  Teletype  systeaa. 

SABER  (Syabolic  Asseably  Routiae)  will  be  used  to 
asseable  a  special  foraat  syabolic  card  deck  oa 
the  CDC  1604  coapater.   The  biaary  oatput  of  a 
SABER  asseably  will  be  loaded  by  the  MTCII 
(Master  Tape  Coatrol)  prograa.   (Aathor) 


AD-^IO  202      Oiv.   30 
(TISTP/MH)  (OTS  price  $6.60) 

Systea  Developaent  Corp.,  Santa  Monica,  Calif. 

MASTER  TAPE  CONTROL  II  (MTCII)  OPERATING 

PROCEDURES, 

by  Billie  Rhae  Praett  and  Nilliaa  Taber. 

10  May  63.  1v.  Rept,  ao.  TM745  001  00 

Coatract  AF19  628  16^8 

Unclassified  report 

Oascriptors;   ("Prograaaing  (Coaputerr). 
Magnetic  tape).  Coaputer  storage  devices. 
Digital  coaputers. 


This  docuaent,  intended  to  give  the  1 
detail  necessary  for  prograaaers  and 
operators  to  aanipulate  the  COPII  Sys 
ciently,  is  divided  into  six  sections 
section  includes  a  list  of  objectives 
a  suaaary  of  the  functions  of  the  con 
a  brief  description  of  the  systea  sto 
function  requests  and  systea  control 
second  part  defines  the  input  and  out 
control  prograa  as  well  as  an  explana 
equipaent  references.  All  the  infora 
pertinent  to  the  operation  of  the  sys 
the  control  features,  is  described  in 
section.  This  includes  tape  atsignae 
sole  switch  settings,  on-line  aessage 
starts  and  restrictions.  The  priaary 
the  docuaent  is  an  explanation  of  the 
operating  procedures  for  the  MTCII  Sy 
Illustrations  of  saaple  Jobs  are  give 
operators  in  learning  the  systea.  Te 
frequently  are  defined  in  the  glossar 
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AD-A10  203     Oiv.   30 
(TISTP/MFA)  OTS  price  $1.10 

Systea  Developaent  Corp.,  Santa  Monica,  Calif. 
PROPOSAL  FOR  VARIABLE  FIELD  DEFINITION  PSEUDO 
OPERATION  IN  LARII, 

by  F.  J.  LaChapelle.  19  Dec  62,  9p.  TM890  002  00 

Uaclassified  repart 

Descriptors:   ("Prograaaiag  (Coaputer),  Data), 
Coding. 
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AO-^10  208     Olv.   30 
(TISTf/BSS)  OTS  prie*  $3.60 

5Z!1?!-?"***^"*"*  Corp..  Sa.ta  loaica.  Cilif. 
COMBINED  MILESTONE  3  AND  U   BUIOTK  STATION  TELEMK- 
TIT.  T«ACICINC  AND  CONHANDIN«  UTIUTt  TAPE  SYSTEM 
27  Hay  63.  35p.  TM1i83  000  00 
Caatraet  Afl9  628  16^8 

Ua«ia»sifi«d  report 

Deaerlptorsi  (•SatoUlt.  aotworks.  Pregraaaiafl 
tCOBpattri)),  aoaoto  ceatrol  statioas.  Tracklaa 
Data  proeotfiig  syttoas,  Toloaotoriag  data. 

Tfcli  deeaatat  doteribos  tke  foUowiag  CDC  160-A 
coapator  pro«raaa  aiod  for  tke  Beaote  Trackiaa 
Statioa  Utiliij  Sapport  Systoaii   (l)  Prepare 

7«i?^  •J^T'i''^'  "''"'•  ■■"  C'*-"*  (TT  *  C)  Tap. 
^^  T  ('-^^'  Traekiag  Statioa  Bootstrap  (SBOOT)! 

?«.!»   ■?."•:  ^  *  ^   ^"•«  ■••*»  Sabro-ii.e 
(SIBAO).  (Aatkar) 


A0-i10  267     DlT.   30 
(IISTP/FEM)  OTS  price  |8.10 

Mitre  Corp.,  Bedford.  Haaa. 

SIMULATION  OF  DECISION  SYSTEMS.  PAPERS  AND  NOTES 

•  d.  bjr  Clara-Mae  Fe.ta  and  H.  «.  Ada.,.  J.,  62   ' 

5Ap.  Kept.  ao.  SI48  * 

Coatract  AF33  600  39852 

ESO  TOB63  Uk  Oaelattlfled  report 

Oe.erlptors:   COecHloa  aaklag.  Siaul.tloa). 
(•Ceatrol  .yiteas.  Syapo.la).  Model,  (Slaula- 
lloa).  Coapater,.  Digital  coaputer,.  0e,lga. 
Noallaear  systeas.  Prograaalag  (Coapater.". 
Matkeaatlcal  logic.  Equatloa..  Data  proceisl.g 
aystea,.  Faactloai.  Logiatlci. 


AD-^10  281      DU.   30.  6,  19 
(TISTP/JM)  OTS  price  $3.60 

■kite  Saads  llaalle  Raage.  N.  Mex. 

ONE  DATA  tEDUCTION. 

by  Dieter  E.  Holberg.   Jai  63.  29p. 

DA  ProJ.  3C16  19  001 

*"•**  1  DaclBiiified  report 

Deaeriptorit   CDlitaaee  aeatariag  eqaipaeat. 
■odalator.).  (•Beaolatioa,  Matkeaatlcal 
aaalyils).  Data  processiag  tyiteas.  Meaiare- 
■eat.  Digital  coapater,. 
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AD-ilO  U5     Div.   30.  32 

(TISTB/MD)  OTS  price  $9.10 

BAND  Corp..  Santa  Monica.  Calif 

STUDIES  IN  MACHIME  TRANSLATION:   BIBLIOGBAPHY  OF 

B0S5IAN  SCIENTIFIC  ABTICLBS.  iwoaAKiii  OF 

t'  * ^L^  ll!'"**''  •*•  *•  "•'»•  •■<»  B-  J-  Scott. 
June  63.  97p.  Mmo.  BM3610PB 

e»Btr>«t  Af49  638  700 

Uaelasslfled  report 


c!li?!l;  ^!""""  traaalatloa.  Magaetle  tape). 
^2I?i  •?•  !••»•"••  '•"riies.  Matkeaatlcs.  PlaaU 

ili\\\\\\    ^'*'"  "*•»•"•  Pl—t. .  Cyberaetlea. 
Seleatlflc  researcb.  Codlag. 
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one  of  a  series  oa  coapater 
agaage  study,  is  a  catalogue  of 
Ific  articles  eurreatly  avall- 
orporatloa  oa  aagaetlc  tape. 

tvelve  corpora  of  pkyslcs 
■atkeaatlcs,  sevea  of  astro- 

eyberaetlcs.   Altogetker  tkere 
totalllag  725,921  ruaalag  .ords. 
est  iaterest  to  systea  aad  pro- 
ko  require  textual  aaterlal  for 
urposes.   (Auikor) 


AD-ilO  A62     Dlv.   30.  26 
(TISTA/FBL)  OTS  price  $12.50 

Nile!!''ili*'*'*'"^  Aaericaa  Traa.portat ioa  Corp., 
CONTAINEB  FAILUBE  DETECTION  SYSTEM 

5?*-I*M"*"*"^  eagiaeering  rept..  1  Mar  62- 
ji  Bay  03, 

by  A.  B.  Nieesorek,  G.  L.  Sekaiti,  aad  M.  B 

Leviae.  31  May  63.  Bept.  7  915.  vol.  5 

C«»tr«ct  AF33  657  7^6 1 ,  ProJ.  7  915 

ASD  TB915,  vol.  5      Uaelasslfled  report 

Deseriptorsi   CNoa-de, tractive  testlag.  Test 
aetkods)   Ultrasoaic  propertie,,  Cyliadrical 
ItJi"i.  "r  ••  "•*"  "*'»•••  C..tlags.  Extru- 
rl!!;.   •   r'  '"•'••r**"'  Feasibility  studies, 
^Mc  ;t'?:  ^■«^":*  (■•»"-'«•).  Bleclroaag-   ' 
aetlc  fields.  Surfaces.  Electroaagaet isa.  Tires 
Pulse  tr.aaaitters.  Desiga,  Recordiag  sy;te."  ' 


Two  alte 
beea  fab 
billet  c 
teas  lad 
kigk  deg 
detectia 
iaatiag 
teckaiqu 
iaeats  m 
cleat  se 
deptk  an 
iag  tke 
detriaen 
of  tke 
systea  a 
tbrougk 
eoatalne 
of  tke  a 
witk  tko 


mate  alt 

ricated  a 
oataiaer. 
icated  co 
ree  of  ca 
g  loagitu 
at  tke  bo 
e  was  ado 
itb  tkrou 
asitlvity 
d  locatio 

odel  bil 
tal  to  it 

roller  s 
ad  record 
tests  COB 
r.  Becor 
odel  bill 
se  obtaia 


rasoai 
ad  eva 

Beco 
■parab 
pabili 
diaall 
re  sur 
pted) 
gk  tra 
for  a 
.  fur 
let  CO 
s  succ 
kate' • 
iag  sy 
ducted 
ds  obt 
et  COB 
ed  pre 


c  iaspe 
laated 
rds  pro 
le  resu 
ty  aad 
y  oriea 
face, 
tkougk 
Biaissi 
utoaate 
tker  ia 
ataiaer 
essf al 

searek 
stea  wa 

wltk  t 
aiaed  d 
taiaer 
viously 


ctioa  sys 
witk  a  fa 
duced  by 
its  aad  d 

reliabili 
ted  crack 
Tke  pulse 
preliaiaa 
oa  proais 
d  recordi 
vest igat i 

revealed 
use.   lat 

aait,  sc 
s  accoapl 
ke  aodel 
uriag  in, 
coapared 
(Autke 


teas  kave 
lied 
tke  sys- 

epict  a 
ty  la 
S  orig- 

ecko 
ry  exper- 
ed  suffl- 
Bg  of  flaw 
oa  utilix- 

ef fects 
egrat loB 
aaaiag 
isked 
billet 
pect ion 
favorably 
r) 


AD-410  53i      Div. 
(TISTP/KH)  OTS  price 


30.    15 
$2.50 


Nestingbouse    Electric    Corp 
MODULAR    ARITHMETIC    COMPUTING 
riaal    SBBMry    teckalcal    rept. 
"ay   63.    lv.    127^ 
Coatract    AF33   657   7899,    ProJ 
ASD    TDB63    280 


Baltiaore.    Md, 
TECHNIQUES. 


7062.    Task    706205 


Uaelasslfled    report 

Deaerlptors:      (•Digital    coaputers.    Matkeaatica) 
RBrtial    dlff.reatlal    eqaatioas.    NiaericaTietl:' 
•ds   aad   procedares      Coaputer    logic.    Seaicoaduc- 
tora.    Prograaaing    (Coapuiers;.    Prooraaalaa 
laagaages.  *  * 

Modular  aritbaetic   coacepti   and   associated   coa- 
pata t Ioa    ---'--' 
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patatloa  teckaiqaes  and  orgaaixatlea  «re  outllaed 
FuBdaaaatal  operatioaa  of  aoduUr  aritkaetlc 
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RESEARCH  AND  RESEARCH  EQUIPMENT  -  Division  30 
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AO-ilO  539     Dlv.   30 
(TISTA/GBC)  OTS  price  $2.50 


Directorate  of  EagiaeerlBg  Test,  AeroBBBtloBl 

Systeas  Div..  ■rigkt-Pattersoa  Air  Force  B^e. 

Okie. 

THE  HIGH  TEMPBBATUBE  HYPERSONIC  GASDYNAMICi 

FACILITY  ESTIMATED  MACH  NUMBER  6  THROUGH  1^ 

PERFORMANCE, 

by  Paul  Cxyax.   Jaae  63,  98p. 

ProJ.  1426,  Task  1^2601 

ASD  TDB63  456  Uaelasslfled  report 

Report  oa  Bxperlaeatal  Slaulatloa  of  Fligli^ 
■eckaaics. 


Descriptorst  (*Hypersoalc  wiad  tuaaels, 
teaperatare  researek) ,  Test  facilities, 
Stagaatioa  polat.  Heaters,  Pressure. 
Zircoaiaa  ceapoaadt.  Dioxides.  Desiga, 
Miad  taaael  aosxles,  Hypersoalc  diffuse 
Tkeery,   Vacaua  apparatus. 
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AD-410  557  6lT.      30 

(TISTP/JV)    OTS   prlae  $2.60 


CaL 


Systea  Developaeat  Corp..  Saata  Moaica, 
INDIAN  OCBAN  STATION  BDFFEB  (lOSB). 
by  R.  C.  Miso.  12  Juae  63.  42p.  TM1245  000 
Caatraet  AF19  628  1648 

■Uaelassif ied  report 

Deserfptorti   (•Prograaalag  (Coapatera), 
Satellite  aetworks).  Teleaeter  systeaa. 


AO-410  569     Div.   30 
(TISTP/JP)  OTS  price  $5.60 

Okie  State  U.  Besearck  Fouadation,  Coluabu 
THE  DESIGN  AND  CONSTBOCTION  OF  A  LOMINOU^ 


if. 
OQA 


>JHOCK 


TUBE  FOR  SPECTBOSCOPIC  INVESTIGATIONS  OF  HIGH- 
TEMPERATURE  GASES;  PRELIMINARY  RESULTS  FOR  SOME 
ELEMENTS  OF  ASTROPHYSICAL  INTEREST, 
by  Paul  L.  Byard,  Ronald  E.  Roll,  aad  Araa 
Slettebak.  Jaa  63.  48p.  Seleatlflc  rept.  ao.  1 
Coatract  AF19  604  4055,  ProJ.  aos.  7670  aad  8603 
Task  ae.  76701  aad  86031 

Uaclaasificd  report 

Deseriptorsi   (•Skoek  tabea.  Spectroscopy), 
(•Gases.  Higb  teaperatare  researck).  (•Astro- 
pkysles.  Test  facilities).  Absorptioa  spectraa, 
Exeltatioa.  Skoek  waves,  Luaineseence,  Molecu- 
lar spectroscopy.  Atoaic  spectroscopy. 
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skock-tube  tkeorles. 


AD-410  748 
(TISTB/JAB) 


Div.   30 
OTS  price  $1.10 


Systea  Developaent  Corp. ,  Santa  Monica,  Calif. 

UTILITY  SYSTEM  PROGRAMMING  PROPOSALS.   A  PROPOSAL 

FOB  BETTER  UTILIZATION  OF  PERIPHERAL  TAPES. 

ity  J.  A.  Kneeaeyer.   7  May  63,  4p.  Rept.  no.  TH 

890  Oil  00 

Coatract  AF19  628  I648 

Unclassified  report 

Descriptors:   (*Prograaaiag  (Coaputers)),  (•Mag- 
netic tape,  Maintenance). 

AD-410  750     Div.   30 
(TISTB/JAB)   OTS  price  $1.10 

Systea  Developaent  Corp.,  Santa  Monica.  Calif. 
1604  SIMULATION  PROGRAM  DESCRIPTIONS  MILESTONE 
11.   ERROR  ANALYSIS  PROGRAM  FOR  SIPSA  (SEAPA). 
by  J.  D.  Soloaon.   18  Mar  63,  8p.  Rept.  no.  TM  L 
734  027  00 
Contract  AF19  628  1648 

Uaclassified  report 

Descriptors:   (•Prograaaing  (Coaputer,).  Er- 
rors) .  Analysis. 


AD-410  761 
(TISTB/CCH) 


Div.   30,  18 
OTS  price  $1.60 


Systea  Developaent  Corp.,  Santa  Moaica.  Calif. 
DATA  FOR  DYNAMIC  COMMAND, 

by  Lea  S.  Christie.  10  Juae  63.  11p.  SP1236 

Unclnssified  report 

Presented  at  the  Systea  Developaent  Corporation 
syaposiua  on  the  ■•Developaent  and  Menageaent  of 
a  Coaputer-Centered  Data  Base,**  10-11  Jaae  63, 
Saata  Moniee,  Calif. 

Deseriptorsi  (•Coaaand  and  control  systeas. 
Data  processiag  «ystea}.  (•Data.  Coaaand  aad 
ceatrol  systeas),  Operatiojis  researck.  Coatrol. 
Coaaunicatioa  ty»teas.  Data  storage  systear. 
Autoaation.  Prograaaing  languages,  Laaguage, 
Liaited  war.  Warfare,  Decision  aakiag. 
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•  !•• 
•ka 
•ad 
ktw 

tlmxi 
i«f*ri 
■  itfei 
ri«xl 

•  tafr 
tlaaa 
lafari 


aaa  lafaraatlaa  problau  that  arlac  ia 
la  aad  aaareaa  axtaraal  to  xanaiaad  eaatars 
atvaaa  aaatari.   laparti  that  thaaa  probleii 
lapartaat  iaplUatioaa  for  flaldlty  or 
bility  ia  tha  data  baaa.   Alao  dlteaiioa 
■atloa  flav  aad  tha  aaa  af  tho  data  baso 
a  a  cowaad  eaatar.   Kxaaiaaa  tha  aaed  for 
bla  raapaaaa.  tha  typical  practieo*  of  the 
ia  parfaraiag  flaxibly.  laad  tka  iaplica- 
of  thaaa  faets  for  the  rolo  of  aatoaatad 
aatlaa  pro«atala«.   (Aathor) 


A©-410  763     Oi».   30 
(TISTk/«A)  OTS  priea  #1.10 

Sirataa  Oavalapaaat  Carp.,   Saata   Moaiea,    Calif. 
DTILITT    STSTia   PIOGIAH   SP«CIFICATIOIIS   PHTII    FOB 
TU   TWO   TTPI   COP  1 1    SYSTEM. 

by   i.    L.    Kiakaad   aad   i.    C.    »ita.    21   May  63.    13p. 
■apt.    aa.    Ti891    Oil    00  ' 

Caatraat  AF19  628    ^6^B 

Oaalaaaified   raport 

Daaeriptarai      (viapat-aatpat   daviaaa.   Hagaatla 
tapaa).    (•■afaatie   tapaa.  ■adlflaatioa  kita). 
Oaaiga.   Spaalf iaatlaaa. 


AO-ilO  765  Dl».      30 

(TISIP/mi)      OTS   priea  #1.10 

Syataa  Dovolopaoat   Corp.,    Saata   Moaiea.   Calllf. 
IWrOlMATION    FOR   COP    USERS   PKBI   FIELD   CONVERSION 
ROOTINC    (FFCOpv). 

^L";.^*-    *■•»•'•      28  May  63,    5».    Rapt.    ao.    TM692 
008   00  "^ 

Caa tract  API 9 ^628  16^ 

Oaelaaaifiad  raport 


Deicriptorai  (•Digital  eoaputari,  Prooraaaiaa 
(Caapatera)),  (•Pragraaaiag  (Coapatara).  Digit 
aaapatars).  " 


al 


Praa  Fiald  Coararaioa  Roatiae  (FFCONV)  ia  a  tub- 
raatiaa  9t   MTCIl.  Mod  AF  aad  AG.   FFCONV  ii  de- 
aigaad  ta  cearart  Biaary  Cadad  laferaatioa  (BCI) 
paraaatara  of  a  free  field  foraatted  data  ar 
coatrol  package  to  biaary.   (Author) 


AO-^10  770     OlT,   30.  U 
(TISTA/PCR)  OTS  price  #9.10 

Soathora  Raiearch  lait. ,  Birainohaa,  Ala. 

EVALDATION  OF  TENSILE  DATA  FOR  BRITTLE  MATERIALS  1 

OBTAINED  MITH  GAS  BEARING  CONCENTRICITY 

riaal  rapt..  1  Jaa-31  Dec  62. 

by  C.  D.  Peari.  Hay  63.  92p. 

?cJI*iJI'l  *^^^  ^57  7685.  ProJ.  7350.  Taik  735003 

ASO  TDR63  2^5  Oaclasilfied  report 

Raport  oa  Refractory  laorgaaic  Noaaetallic 
■aterialt. 

Oeieriptort:   (•Material*.  Brlttleaest ) .  (•Gaa 
beariagi.  Teit  equlpaeat).  Aluaiaaa  coapoaadt. 
Oxidei.  Graphite.  High  teaperature  research. 
Sarface  properties.  Loading  (Mechaaics). 
Faraaees,  lastraaaatatioa.  Theory.  Tensile 
properties. 

Osiag  gas  beariags  to  proride  aaiaxial  loadiag. 
tha  altiaate  teaaile  strengths  of  an  alnaina  and 

11«'5'''.  *•  ■•'•  *"T««tl«ated  statistically  at 
70  F   1000  r   aad  1600  F  and  the  strengths  corre- 
i?  ?,T  **  "l"*.  ««rface  finish  and  straia  rate, 
stgalficaat  eorrelatioas  irere  foaad  for  tha 
paraaeters  at  aost  levels.  (Aathor) 


AO-ilO  803      Dlv.   30.  18 
(TISTE/JBM)  OTS  price  $9.10 

C-I-I-I,    lae..    Fort   Haachaca.    Aria. 

THE    SICKAL  CORPS    GROUND   COMBAT   SIMULATOR      PROGRAM 

AND   DATA   LISTINGS.    ANNEX    I   -    VOLUME    IV  "'*^"*" 

Fiaal    rapt.,    pt.    3. 

■at    63.    200p. 

Caatraat  0A36  039aeR000i 

Oaelaaaifiad   rapart 

!!!!^*^**J!'      (•'"»"■■«■»   (Coapatara).    Gaae 
theory).    Slaalatioa,    Aray    aperatioaa,    Marfara. 


AD-410   826  OlT.      30,    8 

(TISTP/MFA)    OTS  price   15.60 

Sylvaala   Electric   Producta    lac.    Malthaa,    Maaa. 

RESEARCH    ON   SILICON   SINGLE   CRYSTAL   THIN   FILMS   AND 

DEVICES.' 

latarla  teehaical  docnaeatary  rapt.  ao.  2.  1  Mar- 

31  «ay  63. 

by  E.  RaaaaalB,  R.  Beatty  aad  J.  Maddaa. 

21  Jaae  63.  1». 

Coatract  AF33  657  10^88 

Oaelaaaifiad  rapart 

Daacrlptorat   (oThia  fllaa  (Storage  doTlcaa) , 
Silicon).  (•Slagla  cryatala.  Crystal  grewth). 
(•Microacopy.  Light).  Caatlaga.  Diodes  (Seal- 
eaadactor).  Traaslstora,  X-ray  diffractlaa 
aaalyais.  Electron  diffractlaa  aaalyala.  Vapar 
platlag.  Metallography,  Epitaxial  growth.  Etched 
crystals.  Micraainiatarliatlan  (Electraalca) 
Photoaierography.  Realataaea  (Electrical). 

The  phenoaaaa  aeeoaaary  t«  pradaea  davlea- 
qnality  ailieoa  fllaa  aad  allleaa  thla  flla  dlodaa 

!!h.^«?"*l!**!:"."  "  *-"■»"*•»  P«lreryatalllaa 
aabatrata  by  hydrogea  redactloa  of  aillcoa 
tetrachloride  are  InTostlgated.   Dopoaltloa  of 
deriee-<iaality  allicon  fllaa  oa  aubatrataa 
coated  with  a  aixtare  of  oxidea  ahtch  are  field 
at  tha  depealtioa  teaperatnre  is  specifically 
laToatigated.   Daring  this  quarter  tha  aabatrata 
avalaatioa  by  light  aicroscopy  aad  electrical 
T!!'Ni;c*"J'  •'/"•  •lllcoa  fllaa  aa.  coapleted. 
The  NMCS  glaxe  feraulatloa  is  the  best  of  the  five 
coapositioaa  evaluated.   Surface  structares  af 
5    ?nJ  i"  •'•P^ited  at  aabstrate  taaparataraa 
froa  1050  C  to  1250  C  are  alallar  baaed  aa 
aetallographic  axaalaatloa.   Fllaa  doDoaited  at 
1150  C  exhibited  the  flattaat  atrJctlr*  aad  aoat 
VtliVJl   ■P""^*:^;   «-"y  •■<  alectraa  diffractlaa 
ttadiea  aero  iaitlated  ta  further  evaluate  the 
alllcoa  fllaa.   Thaa  far.  tha  electroa  aad  X-ray 

tiifl!^!-  "  P****"!  •"?"  Laae  apota  aad  ao  riaga. 
ladieating  preferred  orleatatioa.   (Author) 


AD-410  834     Div.   30.  32 
(TISTB/CCH)  OTS  price  $1.60 


ISO 


Systea  Developaent  Corp.,  Saata  Moaiea.  Calif 
J!l^nn^Sr^IL?xc"*""*"^*'-  "RUCTURE  UPON  VERBAL 

by  John  D.  Ford,  Jr.  aad  Baary  H.  Holaaa. 
21  Juae  63.  Up.   Rapt.  ao.  SP967  000  01 

Uaclaasified  repart 

Preseated  at  the  Bioaics  Syaposiua  on  20  Mar  63 
ia  OaytoB,  Okie.  * 

Oescriptorsi   (•Bioaics.  Laaguage) .  (•laferaa- 
tioa retrieval,  Laaguage),  (•Laaguage.  Codiag), 
Behavior.  Mae.  Verbal  bahaviar.  "  *  *      ■' • 

Despite  exteasive  research  aa  haaaa  eaeodlag  of 

laferaatioa.  relatively  littla  att^atiaa  has  baaa 
givea  to  oaa  of  tha  aost  pervajiva  eharaetfris- 
ties  of  huaaa  eoaaaaicatioa.  aaaaly,  graaaatical 
structure.   Aa  exparlaeat  was  coadactad  to  cea- 
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para   verbal   eaaodiag  bahaviar   wader   two  aaBii|l- 
tiOBSt      aatural    laaguage   foraat    and   a   faraatria 
which   graaaatical    atraetare  was    relaxed.      laV 
foraatioa   frea  aews    reparta   had   ta  be   aelaeied 
and  eneoded    in    one   or   the   atber   feraat.      Me^Mas 
experiaaaed  aederata  difflealty,    iaitially,    ia 
eaaodiag    laferaatioa    ia    the  aadified   feraat   wad 
caavayed  ••  aare    iafaraatiaa   thaa  with    aatairai 
laagaaga   feraat.      Hawrvar,    tka    Iafaraatiaa   f^a- 
sity   af   tha  aadified  feraat  waa   higher.      Aa 
iafaraatiaa   aaurca   to   aaswar    iaforaMtiaa   r 
qaaats.    tha  aadified  foraat   waa    saparior.    (iWthar) 

AU-A10  860  D'.v.      30 

(TISTP/MH)    OTS   price  $5.60 

Syatea  Developaeat    Corp.,    Saata    Monica,    Call 
160<1   SIMULATION    PROGRAM   DESCRIPTIONS.    MILESTONti 
11.    THh    CONTROL   ROUTINE    0F>  THk:    SIHULATbO   INfDT 
PRIiPARATION    SYSTtiM   FOR   THii   AUGMENTliD   SCF 
iNVIRONMiNT  AT   THE   STA   AND    CPDC    (SIPSA). 
hy  G.  A.    Madrid.    15  Mar   63.   i6p.    Rapt.    aa. 
TM  L73i    025    00 
Caatraat   AF19  628    16i8 

Uaelasaified   repart 

Descriptarsi  (•Prograaaiag  (Coapatara), 
Digital  coaputera),  (*Dlgttal  caaputara, 
Errara),    Siaulatiaa. 

Faaatiaaa   af   tha  Slaalatad   lapat   Preparatla4 
Syatea    (SIPSA)   are   Hated.      SIPSA    is    a    legi    |aate 
faaetiaa   af   MTCII    aa   tha  Aagaeatatiaa  SUM  M^^ttw. 
(Aatbar) 


A0-A10  872  Div.      30 

(TISTP/MH)    OTS   prlee  12.60 

Systea. Oevelopaeat    Corp.,    Saata   Meaica,    Call 
INPUT   SPBCIFIUTIONS    FOR    LEVIATHAN   RON    301. 
by   B.    K.    Raae   aad  S.    C.    Raae.      28   Jaae   63,   iip. 
lept.    aa.   TM1316 

Uaclaasified   repart 

Oeserlptaras      (*Pragraaaiag    (Coaputars), 
Digital    coaputars). 

Tables   are   preseated   that   eaataia   the   exper    > 
aeaters*    specif icatiaaa    for    iaitiattag    the 
fortheoaiag   Leviathaa  Labaratary   operatiaaa 
(RUN   301).    scheduled   to   begia   May   16,    1963. 
(Authar) 


AD-^IO    920  Div.       30 

(TISTP/MFA)    OTS   price   $6.60 

litre  Corp..    Bedford,    Mass. 

A   STUDY   OF    ■ETHODS    FOR    REPRESENTING   DATA- 

STRUCTURE. 

by  G.  L.  Braaa.  Juae  63.  58p.  N$570 

Contract  AF33  600  39852.  ProJ.  502 

ESQ  TDR63  2^1  Uaclassified  report 


eii 


Oescriptorsi  ("Coaputers.  Analysis).  (•D 
Structures).  Input-output  devices.  Coaput 
storage  devices,  Data  processiag  tytteas, 
Catalogs. 

This  is  a  catalogue  of  various  aethods  of  r 
tenting  the  structure  of  data  ia  a  coaputer 
an  evnluation  of  those  aethods.  The  probl 
representing  data  structare  is  analysed  alo 
the  conditions  relevant  to  that  problea.  (A 


AO-411  111      Div.   30,  6.  8 
(TISTP/JEA)  OTS  price  $1.00 

ITT  Federal  Labs..  Nutley,  N.  J. 
INFRARED  DATA  PROCESSOR. 


n  ( 


I'  I 


iia. 
i»  r 


re- 
aad 

of 

with 
hor) 


The  ITT  Federal  Labor 

easer  is  capable  of  d 

ordiaatea  of  the  iafr 

peach  which  records  s 

CW«»lwB  WBTQ  HHMDOaS* 

facility  of  saapliag 

spaced  saaples  per  wa 

capable  of  obtaiaiag 

aaits  froa  0.00  to  1. 

to-digital  coaversioa 

eaat  ar  *0.005  absorb 

Fiaal  rapt.,  Dae  61-Mar  63. 

May  63.  29p. 

Contract  AF33  657  79^1.  ProJ.  7360,  Task  736005 

ASD  TDR63  321  Onclassifiad  report 

Oescriptorst   (•Iwfrared  spectrophotoaeters. 
Data  processing  systeas),  (*I>ata  preceaaiag 
systeasv  Infrered  speetrophotoaatars) .  Digital 
systeaa.  Digital  recording  systeas.  Coding, 
Gates  (Cireaita).  Peached  cards,  Saapling, 
Aaalog-to-digital  converters.  Switching  eir— 
caits.  Control  paaels. 


stories  lafrared  Data  Proc- 
igitiaing  the  X  and  Y  co- 
ared  spectra  to  drive  a  card 
pectrua  absorbance  at  sue- 

The  processor  has  the 
one.  two  or  four  equi- 
ve  nuaber.   The  unit  is 
aad  recording  absorbance 
99.   Accaracy  af  the  aaalog- 

of  absorbance  is  *0.25  per 
aaca  units.  (Author) 


AD-411  289      Div.   30 
(TISTB/MA)  OTS  price  $10.10 

Office  af  Aeroapaca  Research.  Nashiagton,  0.  C. 
HISTORY  OF  THE  OFFICE  OF  RESEARCH  ANALYSES, 
by  David  Bushnell  and  Nick  A.  Koaaws.  1963.  120p. 
OAR  12  Unclassified  report 

Descriptors:   (•Scieatific  reaaarcb.  Kir 

Force).  ('Air  force  research.  History),  Eagi- 
aaariag.  Missiles  (Guided),  Persoaael  aanage- 
aaat.  Scieatific  personnel.  Test  facilities. 
Libraries. 


AD-411  293     Div.   30 
(TISTB/AAR)  OTS  priea  $8.60 

Office  of  Aerospace  Research.  Naahiagtoa,  D.  C, 

DEVELOPMENT  OF  THE  AIR  FORCE  RESEARCH  GRANT 

PROGRAM. 

by    Nick   A.    Koaoas.       1963.    94p. 

OAR   Rept.    no.    11  Unclassified   report 

Oescriptorsi      (•Scieatific    research.   Costs), 
Ua ivers ities,    Departaent    of   Defense. 
Distribution. 


AD-A11    299  Div.      30 

(TISTP/MFA)    OTS    price   $15.00 

Digital    Caaputer   Lab.,    U.    of    lUiaais.    Urbaaa. 

PHASE    PLANE    THEORY   OF   TRANSISTOR    BISTABLE 

CIRCUITS. 

by  Sergia  Telles  Ribeiro.   6  Juae  63.  201p. 

137 

Caatraet  Nonr1834l5 

Unclassified  repart 

Ooctorial  thesis. 

Descriptors!   (•Trigger  circuits.  Desiga). 
(•Transistors.  Theory),  Nuaerical  aaalrsis. 
Networks.  Traasf oraatJ oas  (Matheaatics) , 
Nenllnenr  differential  equatioaa.  Stability. 

Th^  purpose  of  thla  lavestigatioa  was  ta  de- 
scribe in  detail  the  operation  of  flipflops  froa 
a  aatheaatical  point  of  view,  and  to  devise, 
based  on  this  aatheaatical  description,  practi- 
cal aethods  of  analysis,  design  and  optiaizatien 
of    both  flipflop  and  triggering  circuits.   Meth- 
ods of  analysis  aad  desiga  were  devised  by  aeaas 
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•t  •  tfatallad  sta4y  •■ 
ylcewla*  llacar  cqaat 
tlcaa  t«  tk«  •rlflaal 
•  lM*l*rltlas  9t  the  • 
tfealr  •xlttaae*  aad  tk 
■■tar*  apaa  tk«  syatea 
tkaraagkly  daaerlbad 
•t  tk«  ayataa  «aa  daae 
aa  aaparatrleaa.  traja 
•t  tka  alafalarltir  ear 
rafllaa,  akatkar  tkla  a 
tra^r  raalaa  ar  kaa  a 
rafiaa.       (Aatkar) 


tka  pkaaa  plaaa  af  tke 
iaaa,  takaa  aa  appraxlaa- 
aaallaaar  aqaatiaaa.  Tka 
jrataa.  tka  eaaditlaaa  far 
•   dep«Bd«aea   af    tkelr 

paraaatara.    katra    baaa 

Tka   pkaaa   plaaa   partralt 
rlbad  altk   aaaa   aapkaala 
etartaa.    aad   tka   la/laaaee 
raapaadiav   ta  a   givaa 
iagalarity  axiata    la  Ita 

vlrtaal    lM«a    ia  aaatkar 


AB-411    320 
(TXSTB/AAI) 


01*.      30 
OTS   priea   $2.00 


Saata  llta  Taakaalagy.    laa..   Maala  Park,   Calif. 

AN  ILKTIONIC   ANALOG   OF  THE   EAR, 

ky  I.   Claaaaar,   N.    F.   CaldaaU,    aad  J.    L.   Staaart. 

Jaaa  63,  66p. 

Caatraet  AF33  657  11331,  PraJ.  7233,  Taak  723301 

AML  TOI63  60  Uaalaaalflad  rapert 

■apart  aa  Bialagieal  lafaraatlaa  Haadllag  Syataai 
aad  Tkalr  Faaetlaaal  Aaalaga. 

Oaaarlptarat   (•Bar,  Aaalag  ajataaa).  (•Bloalea, 
tar),  Blaetraalea,  Saaad,  Oatactioa,  Elactrlc- 
Ity,  Narvaaa  ayataa,  Pkyalology.  Oasiga,  Tkaory. 

Aa  alctrleal  aaalag  ot   tka  kaaaa  ear  la  daaerlbad 
aklek  lacladaa  tka  axtarnal  aad  aiddla  ear,  tka   ' 
aaeklaa,  aad  part  af  tka  tka  aeatral  atruetara  af 
tka  eaeklaa  aad  tka  klgkar  aadltory  eaatera  of 
tka  eaatral  aarvoaa  ayataa.   Tke  aaalog  la  daval- 
apa^  aa  tka  baala  of  a  oaa-to-oaa  ralatloa  ba- 
taaaa  pkyaloleglcal  aad  elaetrleal  paraaatara. 
Tka  elaetrleal  aaalog  eoeklaa  la  raallxad  aa  a 
36-aaetiaa.  laapad-paraaatar,  aaaaalfara  traaa- 
■laalaa  Uaa.   Tka  aaaral  atraetara  af  tke 
eaaklaa  aad  aadltory  portloaa  tt   tke  ceatral 
aarvaaa  ayataa  are  aedeled  faaetlaaal ly  by  aaaaa 
af  36  dataetlag  aad  flltarlag  aapllflara.  taraad 
laadaaaa  eeaTartara.   Tka  apatlal  array  of  tka 
36  laadaaaa  eoarartar  oatpata  la  a  aeutral- 
a^aUalaat  pattera  af  baallar  aaabraaa  aotioa. 
A  pattera  tkeory  af  laadaaaa  datectloa  and  aoaad 
raaagaltlaa  la  dlaeaaaed.   Oa  tke  baala  of  tkla 
tkaary,  tka  aaalag  ear  axklblta  a  tk'reakold  of 
kaarlag  earre  wklak  ia  approxUately  tke  aaae  aa 
tkat  far  a  kaaaa.   Tke  lapertaat  aeckaalcal 
variable  la  feaad  to  be  tke  reloelty  of  tke 
baallar  aaabraaa.   Tke  aaaral  volley  effect  la 
iaeladad.   Stadlea  ladleata  tkat  aouad  recogal- 
tlaa  altk  tka  aaalag  la  alallar  to  tkat  for  a 
kaaaa.   (Aatkar) 


AD-411  32i  Dlv.   30 

(TISTP/iFA)   OTS  price  #2.60 

BAND  Corp..  Saata  Noalca.  Calif. 

A  BBIEF  lEVIEN  OF  SIHSCIIPT  AS  A  SIBULATINC 

TECHNIQOE, 

by  ■.  A.  Gaialar  aad  H,  1.  Narkoalts.  Aag  63. 

21p.  Baae.  IB3778Pi 

Caatraet  AF49  638  700 

Oaelaaaiflad  report 

Oeaeriptort:   (•Coapateri.  Slaalatloa). 
("Prograaalag  laagaagea.  Aaalyala),  Oecltloa 
■aklBf,  SekadBllaf.  Oealga.  Natkeaatlcal 
aaalyala.  Teata. 

Tke  role  of  aiaalattoa  la  daaerlbad  aad  tke 
aadarlylag  ceacepta  aad  atractare  of  SINSCRIPT 
by  a  apaeifle  exaapla  of*  a  alaple  Job  tkop 
reatiaa  are  preaeatad.   Tke  key  to  developlag  a 
■ere  rlgereaa  appreack  to  slaalatloa  ia  to  kava 


a  SINSCRIPT  vi 
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AO-^11  337     Div.   30,  16 
(TIST8/AAR)  OTS  price  $1.60 

Califoraia  U. .  Los  Angeles. 

A  THEORETICAL  NOOEL  FOR  ACHIEVING  SELECTIVE 

BIOLOGICAL  EFFECTS. 

by  J.  NacQueea.  A  J-ee  63.  Up.  Horkiag  paper 

ao .  3A 

Coatract  NaBr23375 

(laclassif led  report 

Descriptors:   (•Nodeli.  Tkeory).  Biology. 
Coapater  logic,  Liaear  prograaaiag,  Nuabers. 
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AD-411  361 
(TISTP/RLG) 


Dlv.   30,  27 
OTS  price  #8.10 


AUegaay  Balliatiea  Lab.,  Herealea  Poader  Co.. 
Coaberlaad,  Nd. 

ABL/X-98  ••HETRAW  -  CONPUTER  PROGRAH  FOR  TRANS- 
IENT HEAT  TRANSFER  IN  NOZZLES. 

by  G.  T.  Y.  Chao  aad  J.  A,  Jacobaea.   Nay  63.  29d 
Caatraet  NOrd166iO 

Uaclaaaified  report 

Oeacrlpterai   (•Prograaaiag  (Coaputara) .  (•Oig> 
Ital  eoapatara).  (•Heat  traaafer.  Rocket  aotor 
Boiilea) ,  Teaperatare,  Boaadary  valae  probleas 
Deelaloa  aakiag. 


Tke  purpeae  of  tke  prograa  la 
teaperatare  at  aay  poiat  ia  a 
atraetare  at  aay  laataat  dari 
tke  laitlal  aoixle  geoaetry, 
atraetloa  aad  tkeraal  propert 
keat  traaafer  coefficients  on 
aide  aad  exteraal  bouadariea. 
eoadactloB  or  iateraal  geaera 
■atarlal,  coavectloB  aad  radi 
lal  bouadariea,  variatioaa  ai 
tka  tkeraal  propertiea  of  tke 
atloa  wltk  tiae  of  boaadary  c 


ua 


to  ealealate  tke 

rocket  noszle 
eg  tke  firiag,  given 
aateriala  of  eoa- 
ies,  anV  the  fila 

the  propellant  gas- 
i/eat  traaafer  by 
tloa  altk In  tke 
atloa  at  aay  aater- 
th  teaperatare  of 

aateriala,  aad  varl- 
oaiKttoaa  aad  cea- 


RESEARCH' AND  RESEARCH  EQUIPMENT  -  Division  90 
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(Aatkor 


plaa  radlat 
tka  pragraa* 
B  dealgaed  t 
Bdary  eeadlt 
aoey,  preaa 
tloa  ealeala 

BOdea.  Par 
ieata  for  tk 
tke  aqaatloB 
) 


Ive  keat  traaafer  ratea 

a  aeopa.  Tka  Hatraa  pro^ 
0  kaadle  aa  aaay  aa  175 
leaa  aad  200  tlaa  atapa. 
aea  of  repaired  tablaa, 
tea  tke  area  aad  velaae 
t  II  ealculetea  tke  reqalllrad 
a  keat  balaace  eqaatioa  kiad 
a  for  tka  aakaoaa  teaperaitare. 


AD-A11  432       Oiv.   30.  31 
(TISTP/NTA)  OTS  price  |10.10 

Laboratories  for  Researck  aad  Developaeat, 

rraaklia  last..  Pklladelpki a.  Pa. 

TEST  RESULTS  STRUCTURE-BORNE  VIBRATION  OF  SflZB 

310,  DEEP-GROOVE  RADIAL  BALL  BEARINGS. 

lateria  rept., 

by  H.  C.  Rlppel.   Bar  63,  1v.  IA2321  2 

Coatract  N0bs77l84 

Oaclasslfled  report 

Descriptors:   (•Ball  beariags.  Tests), 
(•Vibratioa,  Aaalysls).  ('Tables,  Data). 
Loadiag  (Beckaalcs),  lastruaeatloa.  Acceiqro- 
aetara.  A'cceleratlea.  Riags. 


tl 


t( 


dill 


Stractare-berae  vibratioa  test  resalts  of 
seveateea,  alxe  310,  deep-groove,  rolllag 
tact,  ball  beariags  are  preseated.   Tke  ex- 
perlaeatal  apparatas  aad  its  associated  la- 
ttraaeatatlea  ased  for  tkis  test  prograa  a 
described  la  detail.   Ia  tbese  teats,  tke 
oater  rlag  aas  sabjected  to  aa  axial  load 
30  poaads  aklle  tke  laaer  rlag  aas  rotated 
1800  rpa.   All-pass  aad  aarroa-baad  (*4)t) 
•cceleratloa-f reqaeacy  aaalysls  data  aere 
taiaed  for  all  beariags  aslag  two  sub-alaii 
acceleroaeters  secared  to  tke  free  eater  rl 
particalar  lecatioas  to  deteralae  botk  ra 
axial  acceleratioa.   All  of  tke  freqaeacy- 
aaalyala  strip'  ckarts  obtalaed  are  iacladei 
the  Appeadix  of  tkis  report.   Ia  eddltioa. 
aaaeroBS  ckarta.  grapks,  tables,  etc.,  ara 
preseated  to  aake  varioas  coaparisoas  of  t 
obtalaed.   Altkoagk  tke  reqaested  beariag- 
geoaetrlcal  data  for  tkese  beariags  Is  bob 
existeat  at  tke  preseat  tiae,  it  aas  possl 
droM  a  aaabor  of  aeaalagfal  coBclaaloas  ba 
•a  tke  data  obtalaed.   Tke  aost  sigBlficaa 
coaclBSloa  aas  tkat  all  beariags  tested  exi 
the  saae  prlacipal  freqaeacies.  vlrtaally 
ahick  are  abla  to  hre  acceaated  for.   (Aatk 


c<  a- 


AD-A11  552      Dlv.   30 
(TISTB/AAR)  OTS  price  #2.75 


Laboretory  ef  Aviatlea  Psyckology.  Okie  Sti 

■esearck  Foaadatlea,  Colaabas. 

A  BULTIBAN-NACHINB  SYSTEN  SIBULATION  FACILJ 

AND  RELATED  RESEARCH  ON  INFORBATION-PROCES^NG 

AND  DECISION-BAKING  TASKS. 

riaal  rapt..  1  Apr  60-28  Feb  63, 

by  i.    Beaaett  Feallock  aad  George  E.  Brlgg^ 

Jaae  63.  139p. 

Coatract  AF33  6l6  7122,  ProJ .  718^,  Task  71 

ANRL  TDR63  48  UBClassifled  report 


ee 
At 


tara 
•  gs  at 
1  aad 


ia 


Id  data 


ie  to 

bited 
1  of 
r) 


ite  U. 

ITY 


$10^ 


Report  OB  Haaaa  PerforaaBce.  la  Advaaced  Sy^teat. 

Descrlptarat   (•Digital  ceaputers,  SiaalnMaa). 
Aateaatlaa,  Coapater  logic.  Decislea  aakiag. 
Data  preeeaalag  ayataaa,  Sciaatiflc  resaffck, 
Bekavlar. 


Tkla  report  describes  (a)  tke  developaeat  of 
CoacoB,  a  geaeral-parpose  slaalatloa  facility  for 
researck  ea  iaforaatioa  processlag  la  aaltlaaa 
systeas,  aad  (b)  four  developaeatal  aad  tkree 
sabstaatlve  systea  studies  conducted  oa  IPAC. 
a  saall-scale  aultiaaa  systeas  siaulator;  else, 
brief  saaaaries  are  given  (c)  for  niae  studies  of 
ladlvldual  perforaaace  oa  iaf oraatioB-processiog 
and  decialon-aaking  tasks  and  (d)  for  a  paper 
Mhlch  discusses  coacepts  aad  aetkods  fouad  to  ba 
useful  la  systeas  researck.  (Autker) 


AD-411  594     Dlv.   30 
(TISTE/CAB)  OTS  price  $1.10 

Systea  Developaeat  Corp.,  Saata  Boaica,  Calif. 
UTILITY  SYSTEB  PROGRAH  SPECIFICATIONS  REVISION 
OF  DECOCT  ROUTINE, 
by  R.  L.  Kiakeed  aad  G.  D.  Nilsoa.  7  Jaae  63.  2p. 

TB891  014  00 

Coatract  AF19  628  1648 

Oaelasalfled  report 

Descriptors!   (*PrograaaiBg  (Ceaputers),  Specl- 
ficatioas).  Satellite  aetaorka,  Codiag,  lapat- 
oatpat  devicea. 


AD-411  645      Dlv.   30,  5 
(TISTP/FEB)  OTS  price  $5.60 


Systea  Developaeat  Corp.,  Santa  HoBlca,  Calif. 
CONPUTER  OPERATING  INSTRUCTIONS  FOR  THE  SIBU- 
LATED  TELEHETRY  DATA  GENERATION  PROGRAH  (STSTLB) 
BILESTONE  7. 

by  J.  Ng.  6  Juoe  63.  58p.  TB734  035  01 
Coatract  AF19  628  I648 

UBClassifled  report 

Descrlptorsi   (•Ceaputers,  Prograaalag  (Cea- 
puters)). (•Teleaeterlog  data,  Slaalatloa). 
lapat-outpat  devices.  Errors,  Data  processlag 
systeas.  Noise,  Bagnetic  tape.  Freqaeacy 
aodulatioa.  Pulse  aodulatioa.  Satellite 
aetaorks. 

The  Siaulated  Teleaetry  Date  Geaeratioa  Prograa 
(STSTLB)  has  beea  deslgaed  to  geaerate  a  siaa- 
lated  tape  (TLB-tape)  coatainiag  laput  data  for 
tke  TLB  coapater  at  the  trackiag  ttatloa.   Tke 
STSTLB  prograa  aill  also  generate  tke  Systea 
Tiae  Code  Herd  (STCM)  aad  the  lapat  Coatrol  Herd 
la  exactly  tke  saae  foraat  as  tkey  are  aoraally 
lapat  to  tke  TLB  coapater.  (Aatkor) 


AD-411  649       Dlv.   30.  31,  9 
(TISTP/BFA)  OTS  price  $6.60 

OavidaoB  Lab..  Steveas  last,  of  Tack..  Hobokea, 
N.  J. 

INTERFERENCE  EFFECTS  OF  A  SUBNERGBO  HYDROFOIL 
ON  A  SURFACE-PIERCING  STRUT, 

by  Y.  Ckey  aad  T.  Koaalski.  Juae  63.  1v.  R936 
Coatract  Noar263  44.  DL  ProJ.  H02479 
Uaclaaaified  report 

Descriptors:   (•Hydrofoils.  Design),  (•Bodel 
tests.  Aaalysls).  Aerodyaeaic  conf Igurations. 
Fairiags,  Drag.  Roll.  Yaa,  Structures,  Partial 
differeatial  equatleas.  Hydrodyaaalcs.  Aspect 
ratio.  Boaeats.  Aagle  of  attack.  Hydrodyaaaic 
ceaf igaratiaaa. 

Ia  tke  deaiga  ef  kigk-speed  kydrofeil  craft  ia- 
teaded  for  operatloa  la  reugk  oceaa  aaves, 
coatrollable  subaerged  bydrofolls  are  noraally 
attacked  to  tke  kail  through  systeas  of  sarface- 
pierciag  struts.   Tke  studies  described  aere 
laltiated  to  ebtala  iaforaatioa  ea  tke  lBter-> 
fereace  effects  of  tke  subaerged  fiaite  aspect 


ISS 


DlYlsloii  ai  *  JHIP8  AND  MARINE  EQIUPICENT 

ritl*  kydrafall  •■  tk«  ivrf aev-pierelig  itrit. 
A  aodal  of  •  liagl*  strat  to  wkick  tho  hrdrofoll* 
of  lOToral  asyvet  ritloa  woro  attaehod  perpoadlea- 
larlr  aaa  aaad  la  t««  oxporlaoat.   Tko  proaoaeo 
•r  the  a«bMTff«d  k]r«rofoll  «ltk  sero  attack 
aafla  laaraasad  tka  aid*  force  oa  tko  atrat  by 
■Mrmiutaly  15)1.   Tka  aabaorged  kydrofoll  alao 
iaeraaaad  tka  dra«  af  tka  atrat  aad  tka  rail 
■•■aat  af  tka  at  rat-fall  ayataa.   Aa  tka  kydra- 
fail  attack  aa«la  lB«T«aaad,  tka  laeraaaata  af 
aida  farea,  drag  aad  rail  aoaaat  dacroaaod. 
■•••■■•■<«»1«««  tra  flraa  for  fartker  atady  of 
tka  fareoa  aad  aeaoat  aqalMbriaa  aad  atraetaral 
caaaldaratlaaa  of  tka  kydrafoil  itrat  aystoa  altk 
coatrollablo  lift  aarfaeoa  daring  aaaaarorlag 
aparatloB  of  tko  eraft.  (Aatkor) 


A0-i10  806     Olv.   31 
(TISTE/JM)  OTS  ^rlco  $1.60 

Ootid  Tajlar  Nodal  Baala.  Naaklagtaa. 

OPIN-VATU  TKST  USOLTS  OF  lECOLISS  ( 

nOPKLLEIS. 

by   liekard  Hockor.      lay  63,    9f. 

OTMB  lopt.   aa.    17i7  Oaalaaalflad 


B.    C. 
••lOLI**) 


ra^rt 


SI.    SHIPS  AND  MARINE 
EQUIPMENT 


A0-i10  105 
(TISTC/aBMj 


Olv.   31 .  9 
OTS  prlea  #1.10 


!•«•  last,  af  Bydraalle  laaaarek,  Iowa  City. 
VAIIATION  or  VISCOOS  DRAG  »ITH  FROUOC  NDHBU. 
by  Jla  la  aad  L.  Laadaabar.  Jaao  63.  7p. 

Uaclaaalflod  raport 

Baacrlptorat   ('Skip  aodola.  Drag).  ("Dra^. 
Skip  aodala).  Flald  dyaaalc  proportloa.  Cor- 
ralatloa  tockalqaoa.  Ski)  kulla,  Voloclty. 
■ydradyaaalea.  Toat  aotkoda.  To'at  oqaipaoat. 
Rydroatatlc  proaaaro,  Aaalyala. 

Aa  aaalyala  l.a  praaaatad  of  tko  variatloa  of 
vlaaaaa  drag  altk  Froado  aaabor  for  aklp  aodola. 
la  tka  aaalyala  of  aklp-aodol-roalataaco  data. 
aa  aaaaaad  valaa  for  tko  vlacoaadrag  ia  aab- 
tractad  fraa  tka  aaaaarod  valao  of  tko  total  ro- 
•lataaea  la  ardar  ta  obtala  tka  aaroaakiag  raaia- 
taaoa.   Baat  caaoMaljr  tkla  valaa  la  aaaaaad  to  bo 
glraa  by  a  ao-callad  eorrolatioa  foraala.   Tka 
raaalta  abtalaad  for  tba  viacoaa  drag  of  a  Sarlai 
60  aklp  aadal  ara  raportad.   UutkorJ 

AB-410  5i1     Dl».   31 
(TISTI/CAM)  OTS  prlca  •9.60 

Naval  Ballar  aad  Tarbiaa  Lab.,  Pklladalpkla,  Pa. 

INTBUATIO  SMIPBOARO  NAIN  PROPULSION  CONTROL 

STSTBH.  IBPORT  OF, 

by  i^    1.  Baakaa,  Jr.*  10  Jaaa  63,  5Bp.  . 

niL  PraJ.  B511  I,  Taak  ^05 

Daelaaalflod  report 

Baacrlptorat   ('Sklpi    Reaote  eoatrel  aya- 
taaa).   (•Propollara  (Narlao) .   Aataaatla), 
Sklptarblaea,   Prapalaloa,   Prograaaiag 
(Caapatara).   Skafta,  falacity,  Slaalatlaa. 

Baaaarck  la  praaaatad  aa  a  sklp<a  coatrol  ayataa 
aaaalatlag  af  aa  latagratad  aaia  propalaloa  eoa- 
tral  ayataa  altk  aataaatle  propallor  apeod  ro- 
spaaaa  ta  bridge.   Tkla  davelopaoat  waa  aader- 
takaa  altk  tka  aid  af  aa  aaalog  eoapater.   Tkla 
praaaatatlaa  la  eoaearaed  witb  tke  tiaalatlon  of 
a  BL6-6  type  power  plant,  and  tke  derolopaoat  af 
Ita  aatoaatic  akaft  apeed  coatrol  ayatea.   Tka 
raaalta  of  aiaulatloa  atndlea  Indicated  tkat  tke 
latagratad  lyttea  prapoaal  la  tecanically  faaa- 
Ible,  aad  tkat  tko  ayatea  repaired  to  prodaco 
optlana  reapoaae  and  atablllty  ia  neceaaarily 
aoB-liaear  aad  coaplez.   DeTOlopaeat  af  tke  aya- 
tea aaa  baaed  on  tke  propertiea  of  tke  ttarblaa- 
fol lower*  aacklnery  arraageaeat.   Ckart  reeorda 
eoaparlng  tkls  pleat  altk  a  alailar  plaat.  eoa- 
veatloBOlly  eoatrollad,  are  preaentod  aa  en- 
eleaaraa.   (Aatber) 


Deacrlptorai   (•Prepollera  (Narlao).  Teata), 
Rydrodyaaalc  eoaf igarat loaa,  Hydrodynaalea. 
Voloclty,  Oyaaaetera.  Tkraat,  Bf fectlToaaaa. 
Torqae. 

Tkla  report  preaonta  tke  open-water  teat  raaalta 
of  fear  alailar  propellera  varyiag  oaly  in  pitck 
ratio.   Tko  propellera  are  two-bloded,  eeaaerclal< 
ly  aaanfactnred,  and  d^aigaed  far  aeadleaa 

eperatloa.   (Aatkor) 


AB-ill  426     Oiv.   31 
(TISTB/JHS)  OTS  price  t4.60 

Naval  Civil  Bagiaaerlag  Lak.,  Port  Haaaaaa. 

Calif. 

PROTECTION   OF  NOORINC  BUOXS.      PAST   1.      INITIATION 

OF   FIELD  TEST INC. 

by  B.  H.  Orlake  aad  R.  L.  Alaabaagk.  30  Jaaa  63, 

i6p. 

PreJ.  X  R007  OB  i04 

NOEL  R2i6  Oaelaaaifiad  rapart 

Deacrlptorai   (■■eerlag  baoya.  Protective  treat- 
aaata).  (•Carrealoa  lakibitloa,  Hooriag  baoya), 
Teata.  Catkodic  protectioa.  Teat  aatkada.  Aati- 
fonling  coatlaga,  Ceata.  Plaatlc  caatlaga, 
Plaatie  paiata,  Epoxy  plaatlca.  Pkeaalic  plaa- 
tlca.  Poljeater  plastica. 


Tklrteen  different  protective 
aero  applied  to  flfteea  baoya 
Station,  San  Diego.   A  catkadi 
tea  aaa  Inatalled  on  tkree  of 
tkree  otkera  aerved  aa  control 
of  eack  eoatiag  ayataa  ia  daac 
aaalyala  for  eeaplete  overkaal 
eack  of  tke  teat  baoya  ia  proa 
baoya  are  carreatly  aerviag  tb 
Diego  Bay  and  will  be  periodic 
ovalaated  for  protection  affor 
catkodic  protectioa  inatallati 


eoatiag  ayataaa 
•t  tka  D.  S.  Naval 
c  pretaction  aya- 
tke  baaya,  aad 
a.  Tka  appllcatlea 
ribed.  aad  a  coat 

and  raplaceaeat  ef 
ented.   Tke  teat 
0  fleet  in  San 
ally  iaapactad  aad 
dad  by  coatlaga  and 
ona.   (Aatkor) 


AO-ill  612       01 V.   31 
(TISTP/HTA)  OTS  price  |6.60 

Oklahoaa  State  0.,  Stillwater. 
LIQUIOBORNE  NOISE  REDUCTION.  VOLOU  II. 
Plaal  rept., 

by  Edwin  J.  Nailer  aad  Larry  E.  Rave,  fab  63, 
63p.  Roaearek  pnb.  no.  8 

Contract  N0ba86A37.  SF013  11  01,  Taak  1359 
Oaelaaaifiad  report 

Oeacriptora:   (•Noiae.  Rodactioa).  (•Plpaa. 
Skipa).  Nnaorlcal  aaalyala.  lategral  traaaforaa. 
Foarier  aaalyala.  Faactlaaa.  Pregroaaiag  (Ce»- 
patera),  Praaaare.  Beaael  fanctioa,  Seqaeaeaa. 
PrepagatioB,  Electrical  iapedaace.  Cavitatiaa. 


Tke  over-al 
tke  Baroan 
Hqnidbarae 
abipboard  p 
f ellowingt 
eating  tke 
paapa  aad  f 
To  develop 
tke  prepare 
for  paapa  o 
reapoaae  ef 

1J4 


1  objective  af  tbia 
of  Skipa  la  provoati 

aoiae  levels  at  crl 
Iplag  ayateaa.   Tkla 

To  develop  a  itaada 
aeiae  prodaciag  ckar 
low  coatrol  devicei 
tke  aeceiaary  laforai 
tioa  ef  atoBdorda  aa 
nd  ceatrol  valves  by 

variaas  typical  pip 


prejact  aaa  ta  aid 
oa  ef  exceaaive 
tlcal  paiata  ia 

eatailed  tke 
rd  aetked  of  eval- 
acteristics  of 
ia  plpiag  systoaa} 
latlea  loadiag  to 
d  apeciflcatloaa 

atHdyiag  tke 
lag  arraageaeata 


ta  aa 
dovic 
tke  a 

plpia 

ical 

port! 

aad  a 

aiplB 

(Aatk 


liaa  inpata  typical  ef  tke  paapa  and  control 
oa  and  preaenting  tke  resalts  la  teras  af 
icoaatieal  levela  at  tko  dlackargo  of  tll# 
g  aystea)  To  oarry  eat  aecessary  aatkcakt- 
aaalyaea  aa  a  part  af  B.  above  wklch  yUld 
Beat  iBferaatioB  asofnl  for  iaproviag  detiga 
aalyais  tockaiqaes  for  tko  over-all  pa«p- 
9   ayatea  iacladlag  doslga  of  aeiae  filiora. 
•  ') 


MISCELLANEOUS  ARTS  AND  SCIENCES  -  Division  32 


32.   MISCELLANEOUS  ARTS 
SCIENCES 


AND 


AD-i10  013 
(TISTB/CCR) 


Dlv.      32 
OTS  price  |1.60 


lead  Carp..  Scata  Roalca.  Calif. 

STSTBIS  ANALYSIS  AND   URBAN    PLANNING, 

by  Ckarlea   J.    Baick.      Jaaa  63,    14p.    Rapt,    i 

P275i 

Oaelaaaifiad  raport 

Daactlptorat   (•Sociology.  Attitndea).  (•] 
foraatiea  retrieval,  Adjaataeat  (Payekelo 
itlea.  Beta  pracaaaiaf  ayataas. 


Aatai 


«3) 


«D-i10  032 
(TISTB/AAR) 


Dlv.   32 
OTS  price  16.60 


OocaaaBtattoB  lac,  Batkeada.  Rd. 

EFFECT  OF  INDEXING  AIDS  ON  THE  RELIABILITY 

INDUUS. 

Flaal  taekalcal  aeta, 

by  V.  Slaaecka  aad  J.  Jaceby.   Jaaa  63.  1v. 

Coatract  AF30  602  2616.  ProJ .  459A,  Taak  i59|401 

lAOC  TDR63  116  Uaclaaalflod  report 

Descrlptorti   (•ladexes.  Reliability),  Det|4r- 
aiaatloa.  Teata.  ABalyais,  Vocebalary. 


Tke  object 
affect  of 
aialaaa  re 
af  toola  t 
af  raodoal 
elaaalf lea 
of  tke  0. 
Joct-eatke 
Code  Liat 
coacept-ea 
Tkeaaaraa 
Eagiaaera) 
kigkly  aig 
iBior-iado 
iid.  oa  tk 
Tke  aaalya 
iadieate  t 
ity.  aad  k 
be  broagkt 
ratker  tka 
■alixe  tke 
iavariablo 
laden  tera 
variable  i 
ippear  to 
(Aatkor^ 


ive  of  tkla 
varloaa  type 
liability  of 
eated  aa  lad 
y  aelected  c 
tory  device 
S.  Poteat  Of 
rity  liat  of 
of  Docaaoata 
aoeiative  to 
of  tbe  Aaeri 
Tbe  ferae 
ai flea  at  iap 
xer  coaslate 
e  otker  kaad 
aa  aad  later 
kat  aa  iapre 
eaea  ia  tke 

oboat  tkroB 
a  aaggoativo 
relatloaaki 
eajoia  tke 
a.  ladexiag 
11-defiaed  r 
be  actiag  ia 


report  waa  to  dateraiB«  tka 
a  of  iadexiag  aida  oa  ^ke 

iadaxora.   Tke  tkree  typaa 
axing  aida  on  a  eelloclioa 
keaieal  pataata  were  a 
(Naaaal  of  Claaalf icatlea 
fice),  aa  alpkabetical  aab- 

toraa  (Ckeaieal  Patealts 
tioa  lacerporated) ,  aa4 
ol  (Ckeaieal  Eagiaoorii 
can  Inatitate  of  Ckeai( 
r  tao  teela  registered  1 
roveaoet  of  tke  bose  ^dro 


II- 


i   a 

1:' 


aey;  tke  coacept-aaaoc 


fai led  to  akow  aay 
pretatioa  of  tke  roaol 
veaeat  in  indexer  relli 
qaality  of  iadexiag,  ci 
gk«tke  aaa  of  preacript ive, 

vocabalariea  ahieb  f c r- 
pa  aaeng  teras  so  as  ti 
iadexer's  assigaaeat  0 

aids  wblck  display  aoieron 
olatioaabips  aaoag  teria 

tke  oppoalte  directioi 


A0-il0   2^3 
(TISTB/CCB) 


Dlv.      32     16 
OTS  price  111. 50 


Araed  Perces  last,    ef  Patkalagy.   Aray  Radiaai 

Coater,    Raakiagtoa.    D.    C. 

UPOBT»  CONTBOL  SVNBOLt      BCS-NBMH-28e. 


at  ioi 
(fact. 

s 
bll- 


Aaaual  progress  rept.  1  Jaly  62-30  June  63. 
30  Jane  63.  1v. 

Unclnaslfled  report 


Descriptors:  (*Scientific  rosea 
(•Reports,  Biology),  Horphology 
Ckeaicals,  Ecology,  Notor  reecti 
k-raya.  Hounds  aad  Injarioi,  Res 
tea.  FlHoresconce,  Antigens  and 
Food,  laaunology.  Proteins  (ConJ 
Eabryes,  Nicrowavea,  Fatty  acids 
Cells  (Biology),  Electron  aieros 
Tissne  (Biology).  Histology,  laa 
Oiseases. 


rch,  Patbology), 

(Biology). 

OBS,  Brain. 

piratory  sys- 

Antibodiea. 

agate). 

,  Toxicity. 

copes,  Eye. 

"■ity. 


Cento 
cal  c 
geogr 
ia  aa 
of  ku 
f  roa 
lavea 
tory 
aad  a 
antri 
tke  a 
ekeai 
iaaaa 
of  ai 
by  ox 
qaoBt 
scope 
ical 
aad  f 


Bta:  Co 
baages  i 
aphic  pa 
B  and  an 
aaa  brai 
balleta, 
tigation 
aaiaals: 
se  of  sp 
tlont  r 
pecif lei 
cal  prot 
isatlon; 
crowaves 
idation 
Itative 
-appllca 
aad  biol 
naction- 


rrolatloB  o 

a  cells  exp 

tkology;  st 

laala;  x-ra 

a;  evelueti 

pellets  on 

of  respire 

coaaunicab 

ecific  fluo 

adiatioa  an 

ty  ef  tke  1 

eln  coajuga 

biological 

t  studies  1 

of  klghly  H 

cytology  wi 

tioB  to  bio 

ogleal  stud 

of  ocular  t 


f  aorphologlc 
osed  to  toxic 
udy  of  aotor 
y  spectroebea 
on  of  wouads 
d  fregaenteti 
tory  diseases 
le  disees9S-p 
rescent  aatib 
d  sterllixoti 
aauaelogic  re 
tes;  fetal  re 
and  bleekeal 
a  toxic  ageat 
nsaturatad  fa 
tk  tke  electr 
logical  objec 
ies  of  tke  st 
issue. 


aad  ckeai- 
cheaicala; 
end  platea 
ical  analyaia 
reau-lting 
on  weaponat 
of  labora- 
reparatloa 
odles; 

on  of  foods; 
spoaae  to 
spoBse  to 
cal  offecta 
a  obtaiaed 
tty  acids; 
on  aicro- 
ts;  Blopbya- 
ructnre 


AD-i10   363  Dlv.      32.    30.    15 

(TISTB/CCH)    OTS   price   $3.60 

Applied  Hatkeaatiea  aad  Statiatics  Laba., 

Staaford  D. .  Calif. 

OPTIBAL  PATHS  OF  CAPITAL  ACCUHULATION  UNDER  THE 

HINIMUH  TIME  OBJECTIVE. 

by  Hordecai  Kura.  18  June  63.  38p.  TR122 

Caatract  NoBr22550.  ProJ .  NR047  004 

Uaclasslfiad  report 

Descriptors:   (•Social  scleace.   Eeoaoaics). 
(•EeoBoaics.   Hatkeaatlcal  aaalyala).   (•Nodel 
(Slaalatloaa)).   Labor.   Nenay.   Differential 
equatlona.   Tkeory. 

Tke  iaportaat  qeeatloa  of  lavostaoat  criteria  aad 
optlaal  atrategy  of  dovelopaeat  kaa  beea  dla- 
caaaed  by  varloaa  aetkora  froa  aaay  differeat 
poiata  of  view.   In  principle,  a  diatlaetloa  eaa 
be  aade  betwoea  'coapetitire'  growtk  patka  aad 
'Boa-coapetltlve'  patka.   Ia  ' coapetitivo'  patka 
we  aoea  tke  growtk  petk  wkick  ia  dotoraiaed  by 
a  aodel  la  wkiek  deeoatraliaod  structure  ef  pro- 
dactloB  aad  coaauaptioa  la  postalated;  prodacera' 
expectatioB  fuaetioBS  aad  profit  aaxiaixatloa 
loadiag  to  deaaad  fuactioa  for  capital  ia  ex- 
plicitly latredaced{  aad  consuaors'  preferencea 
loadiag  to  a  aavioga  fanctioa  eeapletea  tke 
aodel.   Oace  we  depart  froa  tke  deteraiaiatic 
coapetitivo  aodel,  it  bocoaea  very  uacleer  bow 
aack  tke  ecoaoaiat  caa  aay  aboat  aeeial  develep- 
aeat  goala.   If  we  allow  tko  prefereace  faactioa 
of  aoao  plaaaiag  board  to  de'teraiae  tke  tke  optl- 
aal dovelopaeat  strategy,  we  are.  in  fact,  Lntro- 
duelng  politienl  aad  allitary  coasideratioaa. 
nntlonal  pride,  peat  exporioace  of  tke  aatioa  aad 
otker  aocieloglcal  factora  tkat  aeld  tke  objec- 
tlvea  of  tke  aatioa.   Tke  aodel  repreaents  a 
cloaod  ecoaoay  ia  wkick  foreiga  trade,  goveraaoat 
flaeal  policy  end  tecknelogical  ckaago  are  ex- 
clnded.   Tke  iaclaaioa  of  foreiga  trade  aad  teck- 
aological  ekaagos  are  natural  extoaaieaa  of  tkla 
work,  wkile  goveraaoat  policy  ia  iaplicitly  aa- 
anaed  in  tke  atataaMat  of  tke  objectlvaa  af  tba 
aaeaaay.   (Aatber) 


US 


Division  32  -  MISCELLANBOUB  ARTS  AND  SCIENCES 


A0-i10  397     DiT.   32-  (.U  tfivlslMs 

except  29) 
(TISTP/TL)   OTS- price  $2,75 

Oefeaae  OociiBeatat ioa  Ceater.  Caaeroa  Statioa. 
Alexaadria,  Va. 

BIBLIOGRAPHY  OP  BIBLIOGRAPHIES  (SUPPLEMENT) 
coap.  br  Blisabethe  H.  Hall.  Aaa  63.  ^w.    (Sapple- 
■eat  ta  AO-281  900)  »   rr 

Daclaasifiefl  report 


AO-ilO  788 


Olf. 


32 


Deieriptorai   (•Bi 
Aircraft,  Aitraaaa 
Ckaaical  varfare, 
try,  Coaaaaicatioa 
troaic  eqaipaeat, 
■ecbaaiet,  Paals, 
aissiiea,  laterial 
■ilitary  tactics, 
Nacloar  propalaioa 
Photograpkj,  Phyii 
Psycbelagy,  Scieat 
Propellaata. 


bliagrapkias,  Matbeaat ici) , 
7,  Geapbyaiaa,  Gee«rapby, 
Bialoflieal  aarfare,  Cbeais- 

systeas,  Detectioa,  Elec- 
llectrieal  eqaipaeat.  Plaid 
Traatportatioa,  Gaided 
a,  ■ediclae.  ■etaUargy, 
Navigatioa,  Naclear  pbysics. 
,  Ordaaace.  Persoaael. 
c>,  PropaliioB  (Systeaa) 
ific  reteareh.  Ships, 


A  list  af  bibliographies  cataloged  by  OOC  froa 
Jaly  1962  throagh  Jaly  1963  aas  aadertakea  ia 
order  to  provide  aa  ap-te-date  coapilatioa  of 
existiag  kaoaledge  oa  sabjects  of  research  aad 
doTetopaaat  iaterest.   This  volaaa  is  a  sapple- 
aaat  to  AO-281  900,  pablisked  Jaly  1962,  aad  is 
restricted  to  aaliaited  aaclaasified  refereaces. 

A0-i10  i59     DiT.   32 
(TISTB/CCH)  OTS  price  #1.60 

Califoraia  U.,  Los  Aageles. 

SOHE  ASPECTS  OF  THE  OPTIMAL  PRODUCTION  POLICY  FOR 

PiOOUCING  T«0  PRODUCTS  UNDER  A  RESOURCE 

LIMITATION. 

by  Richard  V.    Bvaas.   1963.  Up.   Mestera  Maaage- 

aeat  Scieace  lastitate  Morkiag  Paper  No.  35} 

Maaageaeat  Scieaces  Researcb  Project  Researck 

Rapt.  No.  8^ 

Caatract  Noar23373 

Daclassified  report 

Descriptorsi   (•Prodaet ioa,  Maaageaeat  ea- 
giaeeriag),  Maaafactariag  aethodt.  Costs, 
■atbaaatieal  aaalysis. 

A  syst 

tioa  f 

bat  ao 

daced 

period 

raadoa 

fraqaa 

tory  p 

Holdia 

saaed 

also  d 

optlaa 


ea  is  coasidered  ia  akiek  a  siagle  prodac- 
acility  aay  prodace  eitker  of  t«o  prodacts 
t  botk  ia  tke  saae  period.   Iteas  are  pre- 
fer stock  aad  are  arailable  for  sale  la  tke 
ia  wkick  tkey  are  produced.   Deaaads  are 
vitk  deasity  faactioas  ahich  are  Polya 
acy  faactioas.   If  doaaad  exceeds  iarea- 
las  prodaetioa  la  a  period,  sales  are  lost, 
g,  prodaetioa,  aad  shortage  costs  are  as- 
liaear  ia  tkeir  arguaeats.   Setup  cests  are 
iscassed.   Soae  characteristics  of  the 
1  peliey  are  faaad.   (Aathor) 


AO-^10  766     DlT.   32 
(TISTP/AM)  OTS  price  $1.10 

Systea  DoTolopaoat  Corp.,  Saata  Moaica,  Calif. 

IS  RELEVANCE  AN  ADEQUATE  CRITEIION  IN  RETRfEVAL 

SYSTEM  EVALUATION. 

by  Laaraa  B.  Doyle.   1  Jaly  63.  6p.  Rept.  ao. 

SP1262 

Daelassifted  report 

Descriptors:   (•laforaatioa  retrleral,  Theory). 

It  is  argaed  that  tke  ase  of  'releraace  to  a 
searck  roqaest'  as  a  criterioa  of  akat  a  systea 
retrieves  is.  ia  effect,  a  saboptiaisatioa  oa  tka 
aackiae  side  of  tke  aaa-aacklaa  laterface.   Also 
tkat  tke  searcker  aeeds  aa  afflcieat  exploratory 
systea  ratker  tkaa  a  reqaest-iapleaeatiag 
systea.   (Aatkor) 


(TISTP/FR)  OTS  price  $5.60 

Systea  Deralopaeat  Corp.,  Saata  Moaica.  Calif. 
LIBRARY  CATALOGING  AND  CLASSIFICATION, 
by  Joka  C.  Olaey.  29  Apr  63.  53p.  TM1192 

Daclassified  rapert 


Descriptors:   ( 
Classifieatloa. 

T«o  aspoets  of  11 

catioa  are  descri 
of  library  eatslo 
(2)  Carroat  appro 
tke  sabjeet  parti 
for  aaaaal  searck 
catalogiag  to  otk 
lag.  sack  as  sabj 
The  possible  coat 
techaiques  to  the 
lag.  aad  the  exto 
selves  aay  be  aaa 
processlag  are  al 
aachaalBatioa  oa 
(Aathor) 


•Sabject  ladaxlag.  Hlstery). 
Catalogs,  ladexes. 


brary 
bed  1 
glag 
aches 
oa  of 
lag. 
or  to 
ect  b 
rlbut 
aech 
at  to 
lyxed 

so  CO 

these 


eatalogl 

a  detail: 

froa  aaei 

to  baild 

library 

The  rela 

els  for  1 

ibliograp 

leas  of  s 

aaisatioa 

ahieh  th 

as  foras 

asldored. 

techalqa 


ag  aad 

(1)  T 
eat  tia 
lag  aad 
catalog 
tioashi 
Iterata 
by  is  e 
abject 

of  lib 
0  tecka 

of  aat 

Tke  1 

as  is  d 


class 
ke  ki 
OS  to 

orgs 
s  iat 
p  of 
re  so 
oasid 
eatal 
rary 
iqaas 
aral 
apact 

ISCHS 


ifl- 

story 
1875; 

aisiag 

eaded 

sabjoct 

arck- 

ered. 

oglBf 

iadex- 
tkea- 

test 
of 

sod. 


AD-^10  829     Dlv.   32 
(TISTB/CCH)  OTS  price  $3.60 

Systea  Developaeat  Corp..  Saata  Moaica.  Calif. 
LANGUAGE  STRUCTURE  AND  INTERPERSONAL  COMMONALITY, 
by  Robert  V.  Katter.   17  Jaae  63.  30p.   Rapt.  ao. 
SP1185  000  01 

Uaelassifiad  report 

Descriptors:   (•Laagaage.  Stractares).  (•Laa- 
gaage,  Tkeory),  Verbal  bekavior.  Vocabalary. 
Socioaetrics.  Groap  dyaaaics.  Test  aetkods. 
Classifieatloa. 

Tke  preseat  paper  deals  aitk  two  probleas  la  tka 
aeta-tkeory  of  graaaar.   Tke  first  is  coaceraed 
■itk  applyiag  •  siagle  set  of  tkeoretical  assaap- 
tioas  aad  aaalytlc  aetkods  to  all  levels  of 
laagaage  stractare.   This  aay  be  called  aethodo- 
logical  aalficatioa  of  the  stractaral  theory  of 
flraaaar.   The  secoad  problea  is  coaceraed  with 
utteraaces  that  do  aot  fit  tke  geaerallxatloas 
coataiaed  ia  a  partlcalar  stractaral  tkeory  of 
graaaar.   Tkese  Kill  bo  called  devlaat  atteraacos. 
It  will  be  proposed  tkat  tke  aecessary  ra« 
aaterials  for  aetkodological  aalficatioa  already 
exist  la  carreat  pra<;tlces  of  laagaage  aaalysis. 
aad  tkat  at  least  oae  klad  of  aetkodological 
aalficatioa  is  appareat  whea  carreat  aaalytic 
procedares  are  described  la  aore  geaeralised 
toras.   (Aathor) 


AD-410  891     Dlv.   32.  29 
(TISTB/CCH)  OTS  price  |8.60 

Aaericaa  last,  for  Researck.  Plttsbargk.  Pa. 

PLANNING  AND  ORGANIZING  SHELTER  NON-OPERATIONAL 

ACTIVITY  PROGRAMS. 

by  Fraak  R.  Siroky  aad  Max  0.  Ealagar. 

28  Jaae  63.  67p. 

Coatr«ct  OCD  0S62  107 

Uaclasslfled  report 

Descriptors:   (•Skelters.  Nacloar  Horfare). 
(•Maaageaeat  eaglaeeriag.  Skelters).  Civil 
defease  systea.  Sociology.  Social  coasnialca- 
tioa.  Maiateaaace.  Operatloa.  Coafiaeaoat. 
Protective  coveriagt,  Psychology.  Tralalag. 
Popalatioa.  Bibliographies. 


IM 


The  stady  explored  the  aeed  for  a  plaaaet 

of  la-shelter  activities,  tach  as  traiai 
reatioa.  physical  fltaess,  aad  shelteree 
to  aid  la  the  preveatioa  of  deaoralisati 
loss  of  social  coatrol.   The  aaalysis  of 
problea  coacladed  that  such  la-shelter  aq 
Hoald  probably  be  helpfal  as  aa  aaxiliar 
of  proaotiag  shelteree  aorale  aad  social 
la  the  eveat  of  post-aaclear  attack  coafi 
The  specific  poteatial  beaefits  to  be  gal 
sach  activities  iaclade:  (l)  redactioa  of 
tive  eaotioaal  stress.  (2)  breakdowa  of 
barriers.  (3)  iaproved  respoasiveaess  to 
leadership,  (i)  iaprqved  coatrol  over  she 
bohavior.  aad  (5)  a  sease  of  faster  pass 
tiae.  The  foUowiag  priaclples  shoald  ch 
iso  plaaalag,  orgaaisiag  aad  diroctiag  a 
prograas:  (l)  activities  selected  shoald 
tate  achleveaeat  of  shelter  goals,  (2)  ac 
selected  shoald  be  coapatible  with  the  s 
(3)  activities  shoald  be  coapatible  with 
coaditioas,  (^)  activities  shoald  reflect 
priorities  aad  reqai reaoats.  (5)  activiti 
qaire  pre-  aad  post-eatry  tralalag,  (6)  a 
shoald  roqaire  little  or  ao  stockiag  of  s 
other  thaa  gaidaace  aaterials,  (7)  activl 
ers  roqaire  soae  pre-eatry  tralalag  oa  pi 
eraaaisiag.  aad  diroctiag  activity  progra 
(8)  activities  aast  be  volaatary,  aot  for 
(Aathor) 
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A0-i11  376     Dlv.   32,  28 
(TISTB/MA)  OTS  price  $1.60 

Stanford  U. ,  Calif. 

perc[:ption  of  leadership  in  small  groups. 

Teckaical  rept.  ao.  1 , 

by  Tboaas  V.  Harrell.  George  H.  Rice.  Jr., 

Lacy  Barakaa.  28  Feb  63,  17p. 

Coatract  Noar22562 

Uaclasslfled  report 


*:' 


Descriptors:   (•Social  scieaces.  Group 
ics).  (•Leaderskip.  Perceptioa).  Bekavic 
Perforaaace  tests,  Persoaality,  Statist 
aaalysis.  Job  aaalysis. 


Thlrty-foar  five-aaa  or  four-aaa  groups  we 
stadied  ia  iaitially  leaderless  group  sit 
duriag  their  discussioas  of  a  huaaa  relati 
case.   The  eaergeace  of  leadership  within 
group  was  stadied  by  two  aethods.   Oae  was 
observatioa  aad  racordiag  of  participaats 
tribatioas  by  two  or  aore  observers  who  ha 
drawa  froa  the  saae  aaageaeat  course  as  tk 
or  five  diseassaats.   The  secoad  aethod  wa 
obtaiaiag  socioaetric  raakiags  by  the  part 
paats  as  to  the  coatr ibut ions  aade  by  each 
of  the  discHssioa  group.   liach  of  the  158 
participated  as  diseassaats  in  oae  of  the 
four  groups  had  previously  coapleted  a  six 
battery  of  persoaality  tests.   Observer  ra 
kave  beea  aaalysed  as  to  the  coasaasus  of 
or  aore  observers  oa  eack  of  tke  tkree  cat 
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TRANSPORTATION  -  Division  33 

plus  a  Total  Activity,  wkere  tke  categories  are: 
Group  Task  Acts.  Group  Solidarity  Acts,  aad 
Individual  Proaiaeace  Acts,  aad  wkere  tke  Total 
Activity  is. tke  sua  of  tke  acts  coded  la  tkese 
tkree  categories.   (Aatkor) 


AD-i11  643     Div.   32 
(TISTB/MA)  OTS  price  $2.60 

RAND  Corp..  Saata  Moaica.  Calif.  . 

SOVIET  BLOC  ECONOMIC  INTEGRATION:  SOME  SUGGESTED 

EXPLANATIONS  FOR  SLOM  PROGRESS. 

by  Bgea  Neuberger.   July  63.  2ip.  RM3629PR 

Coatract  AF49  638  700 

Uaclasslfled  report 

Oeacrlptersi   (•Social  scieaces.  Ecoaoaics). 
Political  scieace,  ladastries.  Coaauaisa. 
Prodnctioa. 

Tkis  Meaeraadaa  represeats  aa  atteapt  to  explain 
tke  relatively  slow  pregresi  la  ecaaoalc  la- 
tegratlea  ia  tke  Soviet  Bloc.   Soae  of  tke  aajor 
factors  lapedlag  saceessfal  eceaoaic  iategratioa 
ia  tke  Soviet  Bias  are:   (1)  tke  atteapt  by  eack 
Rastera  Barepeaa  ceaatry  to  protect  its  aatioaal 
savereigaty.  (2)  tke  existeace  of  stroag  vested 
laterests  ia  eack  coaatry  ia  tke  fera  of 
aatieaalixed  ladastries.  (3)  tke  aeed  to  take 
positive  actiaas  ia  plaaaed  eeaaeaies  ia  order 
to  ackieve  iategratioa  ratker  tkaa  relyiag 
aerely  ea  tke  reaoval  of  artificial  barriers, 
U)    the  very  great  differeaces  ia  the  levels  of 
eceaoaic  developaeat  of  the  various  aeaber 
couatries.  (5)  the  desire  for  autarky.  (6)  tke 
ideological  prefereace  for  keavy  iadustry  ia 
eack  couatry.  aad  (7)  tke  abseace  of  ecoaoaic 
tools  aecessary  far  ackieviag  a  ratioaal  divisiai 
ef  labor.   (Aatker) 
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OTS  price  $1.60 


Read   Corp..    Santa    Monica.    Calif. 

TRANSPORT    TECHNOLOGY    AND    THE      -REAL    WORLD'' 

by   Haas   Heyaann.    Jr.      Juae  63.    13p.    Rept.    ao. 

P2755 

Uaclasslfled  report 

Descriptors:   ( •Transportatioa.  Scieatific 
research),  ("Air  traasporta t ioa.  Sociology), 
Costs.  Autoaation.  Sociology,  Attitudes.  Popa- 
latioa, Ecoaoaics, 
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NON-MILITARY  AND  OLDER  MILITARY 
RESEARCH  REPORTS 


'descriptors  marked  with  an  asterisic 
are  included  in  the  subject  index. 


ASTRONOMY 

NASA  N63- 19543      OTS   $1.60 

Astrophysical  Observatory,  Sntitbscnian  Institution. 

Cambridge,  Mass. 
CX)MBINATIC»4S  OF  LEAST-SQUARES  APPROXlitA- 
TIONS  IN  THE  CASE  OF  CORRELATED  VARIA,8LES, 
by  Pravln  L.  Kadalda.   Rept.  on  Research  in  Spack 
Science,  Grant  NsG-87-60.   2  Apr  63,  I3p.  6  ref# 
Special  rept.  no.  122;  NASA  CR-S083I. 


NASA  N63- 18291       GTS  $1.10 

California  Inst,  al  Tech. ,  Pasadena. 
NEW  MEASUREMENTS  OF  STEH>  LUNAR  SLOlte, 
by  Hofward  A.  Pohn.    Rept.  on  NASA  Grant  NsG-59-60. 
7  Jan  63,  4p.   NASA  CR- 50096. 


NASA  N63- 18292  OTS  $2.60 


Goddard  S^Mce  Flight  Center,  National  Aeix>nautic8 
and  Space  Administration,  Greenbelt,  Md. 
DiaXAL  COMPUTER  APPLICATIONS  OF  BOSS 
GENERAL  CATALOGUE  OF  STARS  (1950.0),  bjr 
P.  Shapiro  and  S.  Scaten.  Advanced  Projects  Braiiti 
technical  repu  no.  5.  27  >ily  62,  24p.  NASA  TM 
50150;  NASA-X-543-62-143. 


NASA  N63-18421      OTS  $1.60 

Goddard  Space  Fli^it  Center,  National  Aeronauttc* 
and  Space  Administration,  Greenbelt.  Md. 
STAR  CATALOGS  ON  PUNCHED  CARDS  AND  MAG- 
NETIC TAPES  -  DETAILS,  by  J.  H.  Berbert  and 
J.  D.  Oosterhout.  June  62,  13p.  2  ref s.  NASA  TM 
X-50148;  NASA -X -530-62-86. 


NASA  N63-18415   OTS   $2.60 

Space  Technology  Labs. ,  Inc. ,  Redoodo  Beach,  Qalif. 
FEASIBILITY  OF  REMOTE  COMPOSITIONAL  MAP- 
PING OF  THE  LUNAR  SURFACE  EFFECTS  OF  SUR- 
FACE ROUGHNESS,  by  Eugene  A.  Bums  and  R.    ♦  P. 
Lyon  (Stanford  Research  Inst. )  Rept.  on  NASA  Cck 
tract  NASr-49(04).    23  May  63,  24p.    17  refs. 
999G-6420-RU-000;  NASA  CR -50544. 


Astrophysics 


Research  Foundation, 


NASA  N63- 18395   OTS   $1.60 

Antenna  Lab. ,  Ohio  State  U. 

Columbus. 

RADAR  BACK-SCATTER »NG  MEASUREMENTS  FROM 
"MOON-LIKE"  SURFACES,  by  W.  H.  Peake  and  R.  C. 
Taylor.    Rept.  on  Grant  N8G-21 3-61.    lMay63,18p. 
2  refs.  Rept.  no.  1388-9;  NASA  CR -50304. 


NASA  N63-18051    OTS   $1.60 

Antenna  Lab. ,  Ohio  State  U.  Research  Foundation, 

Columbus. 
THE  SOLUTION  OF  AN  INTEGRAL  EQUATION  FOR 
THE  LUNAR  SCATTERING  FUNCTION,  by  R.  T. 
Compton,  Jr.    Rept.  on  Grant  N8G-213-61.  1  Apr  63. 
I6p.    Rept.  no.  1388-8. 

NASA  N63-18995      OTS  $5. 60 

Astrophysical  Observatory,  Smithsonian  Institution. 

Cambridge,  Mass. 

CATALOG  OF  PRECISELY  REDUCED  OBSERVATIOhB 
NO.  P-4,  by  Katherine  Haramundanis.  Rept.  on  Re- 
search in  Space  Sciences,  Grant  N8G-87-60.  18  June62, 
57p.  4  refs.  Special  rept.  no.  95;  NASA  CR -50738. 

NASA  N63-18166   OTS   $3.60 

Astrophysical  Observatory,  Smithsonian  Institution, 

Cambridge,  Mass. 
OPTICAL  SATELUTE  TRACKING  PROGRAM,  by 
Fred  L.  Whipple.    Semi-annual  progress  rept.  no.  7, 
1  July-31  Dec  62,  on  Grant  N8G-87-60.  [19621  33p. 
NASA  CR -50225. 


NASA  N63- 19094  OTS  $10. 10 

Astrophysical  Observatory,  Smithsonian  Institution, 

Cambridge,  Mass. 
RESEARCH  IN  SPACE  SQENCE.   CATALOG  OF 
PRECISELY  REDUCED  OBSERVATIONS,    NO.  P-8,  by 
Phyllis  Stem.Rept.  on  Grant  NsG-87-60.  14  Feb  63, 
12^.  S^)ecial  r^K.  no.  118;  NASA  CR-50695. 


NASA  N63-16707  Available  on  loan  from  OTS 

Goddard  Space  Flight  Center,  National  Aeronautics 
and  Space  Administration.  Greenbelt,  Md. 
OBSERVATIONAL  ASTROPHYSICS  FROM  ROCKETS- 
STELLAR  SPECTRA,  by  Theodore  P.  Stecher  and 
James  E.  Milligan,  [1962]  15p.   14  refs,  NASA  TM- 
X-50021;  NASA  X-613-62-30. 
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NASA  N63-16708  Available  oo  lo*n  (rora  OTS         ^^D  NASA  N63-16719  OTS  $3.60 


Goddaid  Space  Plight  Center,  National  Aeronautics 
and  Space  Administration,  Greenbelt,  Md. 
PRELIMINARY  SOLAR  FLARE  OBSERVATIONS  WITH 
A  SOFT  X-RAY  SPECTROMETER  ON  THE  ORBITING 
SOLAR  OBSERVATORY,  by  W.  E.  Behrii^. 
W.  M.  Neupert  and  J.  C.  Lindsay.   1962,   I5p.  3  refs. 
NASA  TM-X-50023;  NASA  X-6U-62-29. 

Presented  at  the  COSPAR  Meeting.  May  1962. 


NASA  N63- 18319  OTS  $8.60 

Iowa  State  U. ,  Iowa  City. 
OBSERVATION  OF  SOLAR  COSMIC  RAYS  FROM 
OCTOBER  13,1959  TO  FEBRUARY  19,   1961   WITH 
EXPLORER  Vn,  by  W.  C.  Un  and  James  A.  Van  Allen 
Rept.  on  Grant  NsG- 233-62  and  Contract  N9onr-93803. 
1963,  99p.  54  refs.  SUI  63-15;  NASA  CR -50421 


NASA  N63- 15452  OTS  $1.60 

Jet  Propulsion  Lab. ,  Calif.  Inst,  of  Tech. ,  Pasadena. 
A  COMETARY  MECHANISM  FOR  THE  FOIMATION 
OF    TEKTITES,   by  R.  A.  Lytclecon.  Rept.  on 
Contract  NAS7- 100.  15  Nov  62,  1^.  11  refs.  Technical 
repc.  no.  32-356. 


NASA  N63-19202  OTS  $36.00 

Jet  Propulsion  Lab. ,  Calif.  Inst,  of  Tech. ,  Pasadena. 
EARTW- VENUS  TRAJECTORIES,    1964,  by  V.  C. 
Clarke.  Jr. ,  R.  Y.  Roch  and  otfiers.   Rept.  on 
Contract  NAS7-100.   15  Mar  63,  985p.  9  refs. 
Technical  menw  no.  33-99,  vol.  1,  pc  c;  NASA  CR- 
S0641. 


NASA  N63-19391   OTS   $8.10 

Marshall  Space  Flight  Center,  National  Aeronautics 
and  Space  Administration,  HuntsviUe,  Ala. 
A  SURVEY  OF  THE  INFLUENCE  OF  VARIATIONS 
IN  STAGE  CHARACTERISTICS  ON  OPTIMIZED 
TRAJECTORY  SHAHNa    PART  II:  TRANSFER  FROM 
CIRCULAR  ORBITS  11^0  A  SPACE  FIXED  ELUPSE, 
by  Gary  McDanieU   20  May  63,  81p.  1  ref.    MTP- 
AERO-63-38;  NASA  TM-X-50279. 


NA&A  N63- 19390   OTS   $4.60 

Marshall  Space  Flight  Center,  National  Aeronautics 
and  Space  Administration,  Huntsville,  Ala. 
TRAJECTORY  DETERMINATION  BY  A  LEAST - 
SQUARES  DIFFEREmiAL  CORRECTION  OF  THRBE- 
DEGREE-OF -FREEDOM  ACCELERATIONS,  by  Paul  O. 
Hurst.   10  Oct  62,  42p.  6  refs.  MrP-COMP-62-l: 
NASA  TM-X-50270, 


Maryland  U.,  College  Park. 
SBLECTIVB  ESCAPE  OF  GASES,  by  E.  I.  Opik. 
R««,  on  Grant  NsG-58-eO.  [1962)  34p.  14  refs.  Dept. 
of  Physics  and  Astronomy  Technical  rept.  no.  276; 
NASA  CR-50014. 


NASA  N63- 18371  OTS  r.60 

Rand  Corp. .  Santa  Monica,  Calif. 
NOTES  OF  WORKING  SYMPOSIUM  ON  SOLAR 
SYSTEM  CONSTA^/^S,   FEBRUARY  22-26.   1962.  by 
Donna  Wilson.   Rept.  on  Contract  NASr-2 1(04). 
May  63,  78p.  40  refs.  Memo  no.  R  M- 3425;  NASA  CR- 
50394. 


NASA  N63- 18409      OTS  $3.60 

Rand  Corp. .  Santa  Monica,  Calif. 
SOME  SATELLITE  ORBITS  FOR  THE  WORLD 
MAGNEnC  SURVEY,  by  D.  W.  StebUns.    Rept,  on 
NASA  Contract  NASr-21(05).    May  63,  32p.  9  refs. 
RM-3536-NASA.    NASA  CR -50474. 


NASA  N63- 18344  OTS  $6.60 

Rand  Corp. ,  Santa  Monica,  Calif. 
STTJDIES  OF  THE  PHYSICAL  PROPERTIES  OF  THE 
MOON  AND  PLANETS,   by  M.  H.  Davis.  Quarterly 
technical  progress  repc.  no.  2  on  Contract  NASw-6. 
31  Dec  60,  66p.  10  refs.   RM-2711-JPL:NASACR-50576 


NASA  N63- 18035  OTS  $2.60 

Southwest  Center  for  Advanced  Studies,  Dallas,  Tex. 
THE  MSTRIBUnON  OF  INTERPLANETARY  HYDRO- 
GEN, by  T.  N.  L.  Patterson,  F.  S.  Johnson,  and 
W.  B.  Henson.   R^jt.  on  Grant  N8G-269-62.  5  Mar  63, 
27p.  11  refs.  NASA  CR- 5033 1. 


NASA  N63- 17484  OTS  $3.60 

Soiohwest  Center  for  Advanced  Scvdies,  Dallas,  Tex. 
THEORY  OF  AURORAL  ELECTROJETS,   by  J.  A. 
Fejer.  Rept.  on  Grant  N8G-269-62.  7  Nov  62,  31p. 
17  refs.  NASA  CR-50330. 


BEHAVIORAL  SCIENCES 


NASA  N63- 18286  OTS  $2.60 

Bolt,  Beranek,  and  Newman,  Cambridge,  Mass. 
ADAPTIVE  CHARACTERISTICS  OF  MANUAL 
TRACKING,   by  Laurence  R.  Young,  David  M.  Green 
and  others.    Rqjt.  on  Contract  NASw- 185.  [1963]  22p. 
4  refs.   NASA  CR-50297. 

Presented  at  the  4th  Natl.  Symposium  on  Human  Factors 
in  Electronics,  Men,  Machines  and  Systems, 
Washington,  D.  C. ,  May  2-3,  1%3. 
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NASA  N63-15804      OTS  $14.  50 

Melpar,  Inc. ,  Falls  Church,  Va. 
DESIGN  STUDY  FOR  VFS-2,  VOLUME  I,  by 
J.  E.  Conant.    Final  tech.   rept.  on  NASA 
NAS4-231.    Sep  62,  212p.    SS-1211. 

Psychology 


Contr  I  a 


PB  163  613 


OTS  $8.10 


PB  163  611 


OTS  $6.60 


American  Psychological  Association, 

Washington,  D.  C. 
ARCHIVAL  PURNAL  ARTICLES:  THEIR  AUTlloRS 
AND  THE  PROCESSES  INVOLVED  IN  THEIR  PWO- 
DUCnON.  Rept.  on  Project  on  Scientific  Information 
Exchange  in  Psychology.  NSF  Grant  G- 18494.  Aut  63 
88p.    APA  -  PSIEP  rept.  no.  7.  ^ 

DESCRIPTORS:  •Psychology.  •Scientific  reportsl 
Dissemination,  Professional  personnel.  Scientlfl: 
research. 

Contents: 

Some  characteristics  of  authors 
Authorship  of  multiple -authored  articles 
Authors'  characterization  of  contents  o'  their  articles 
Schedule  of  events  between  inception  and  publicadpn  of 
work  7, 

Dissemination  of  main  contents  of  articles  prior  to  and 
after  publication  [  i 

Selection  of  joumalfc  to  which  articles  were  sufaniitted 
for  publication  | , 

Problems  encountered  by  authors  in  obuining  lnf<irma- 
tion  needed  for  conduct  of  research 

Summary. 


PB  163  610 


OTS  $5.60 


(MP 


American  Psychological  Association, 

Washington,  D.  C. 
CONVENTION  ATTENDANTS  AND  THEIR  USE 
THE  CONVENTION  AS  A  SOURCE  OF  SQENT^ic 
^FORMATION.    Rept.  on  Project  on  Scientific  li^orma- 
tlon  Exchange  in  Psychology.  NSF  Grant  G- 18494., 
Aug  63,  55p.    APA  -  PSIEP  rept.  no.  4. 

DESCRIPTORS:  •Psychology,   •Conferences,  •Sclfetotiflc 
reports,  Scientific  organizations. 

Contents: 

Characteristics  of  attendants 
Scientific  and  professional  activities  of  attendai^i 
Work  activities  requiring  scientific  information 
Subject  areas  in  which  information  is  sought  by 
attendants 

Convention  channels  of  information  exchange 

The  use  of  the  convention  to  obuin  specific  inforW»a- 
tion 

Potential  sources  of  specific  information 
Activity  for  which  specific  Inforinadoo  was  sougl  i 
Kind  of  specific  information  sought 
Receiving  significant  information  from  convention 
Sources  of  significant  scientific  Information 
Useful  aspects  of  significant  Information 
Summary. 


American  Psychological  Association, 

Washington.  D.  C. 
CONVENTION  PARTIQPANTS  AND  THE  DISSEMINA- 
TION OF  INFORMATION  AT  SCIENTIFIC  MEETINGS. 
Rept.  on  Project  on  Scientific  Information  Exchange  in 
Psychology,  NSF  Grant  G-18494.   Aug  63.  65p. 
APA -PSIEP  rept.  no.  5.  »      -       P- 

DESCRIPTORS:  •Psychology,  •Conferences,  •Profes- 
sional personnel,  ♦Scientific  reports.  Dissemination. 
Scheduling,  Communication  theory.  Group  dynamics. 

Contents: 

Some  characteristics  of  participants  and  their 
presentations 

Time  processes  leading  to  work  reported  In  presenta- 
tions 

Prior  dissemination  of  main  contents  of  presentation 
Written  reports  of  main  contents  of  presentation  sub- 
sequent to  meetings 
Participant's  interaction  with  his  audience. 


PB  163  609 


OTS  $7.60 


American  Psychological  Association, 
Washington.  D.  C. 

^S^^^^i'^y^  °^  ^E  ANNUAL  CONVEN- 
S??,OM   ?^  AMERICAN  PSYCHOLOQCAL  ASSO- 
CIATION.   Rept.  on  Project  on  Scientific  Information 
Exchange  m  Psychology.  NSF  Grant  G-18494.    Aug  63 
77p.   1  ref.   APA  -  PSIEP  rept.  no.  3. 

DESCRIPTORS:  •Psychology,  •Conferences,  •Scientific 
organizations.  •Scientific  reports.  Professional 
personnel. 

Contents: 

The  convention  program 

The  convention  participant 

Summary 

The  programming  of  the  1963  APA  Convention. 

PB  163  608  OTS  $3.60 

American  Psychological  Association, 
Washington.  D.  C. 

fUJS^S!^^^  ^"^^^^  OP  ™E  PREPARATION  OF 
CHAPTERS  FOR  THE  ANNUAL  REVIEW  OF  KY- 
CHOLOGY     Rept.  on  Project  on  Scientific  Information 

Sf*^f  ^"^^y"L^^°«y'  NSF  Grant  G-18494.   Aug  63, 
oyp.  APA  -  PSIEP  rept.  no.  2. 

DESCRIPTORS:  •Psychology.  •Documentation, 
•Scientific  reports.  •Reviews,  •Abstracts.  Scientlflc 
research.  Professional  personnel.  Scientific 
organizations. 

Contents: 

Sources  of  Information 
Problems  of  reviewers 
Organization  and  presentation  of  material 
Apportionment  of  responsibility 
Attitudes  and  objectives  of  reviewers 
Suggestions  of  reviewers  with  regard  to  Information 
storage  and  retrieval 
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PB  163  606 


OTS  $2.60 


American  Psychological  Associatioo. 

Washington,  D.  C. 
AN  OVERVIEW  OF  THE  STRUCTURE,   OBJECTIVES. 
AND  FINDINGS  OF  THE  AMERICAN  PSYCHCrOXa- 
CAL  ASSOQATION'S  PROJECT  ON  SCIENTIFIC 
INFORMATION  EXCHANGE  IN  PSYCHOLOGY,  by 
WilUam  D.  Garvey  and  Belver  C.  Griffith.    APA  Over- 
view rept.  A.    Rept.  on  Project  on  Scientific  Informa- 
tion Exchange  in  Psychology,  NSF  Gram  G- 18494. 
Aug  63.  28p.  7  refs. 

DESCRIPTORS:  *pBychology.  •Communication  theory, 
•Scientific  organizations,  •Scientific  reports,  Con- 
ferences. Dissemination,  Group  dynamics,  Ptofessional 
personnel.  Scientific  information  centers. 

Contents: 

Information  exchange  and  use  in  a  two-week  period 

Information  exchange  and  use  relative  to  scientific 

product 
Information  exchange  between  foreign  and  American 

paychologistB 
Menibership  patterns  in  psychological  organizations 

and  information  exchange  among  their  members 
Production,  distribution,  and  use  of  technical  reports 
General  characteristics  of  APA  conventions  and  of 

participants  in  conventions  1936-1961 
Convention  attendants  and  their  use  of  the  convention 

as  a  source  of  scientific  information 
Convention  participants  and  their  functions  in  the  dis- 
semination d  information  at  scientific  meetings 
Scientific  information  exchange  activities  at  meetings 

at  state  psychological  associations 
Journal  publication  fate  of  presentations  made  at  the 

1957  APA  convention. 


PB  163  612 


OTS  K60 


American  Psychological  Association,  Washington, 

D.  C. 
THE  PUBUCATICW  FATE  OF  FORMAL  PRESENTA- 
TIONS AT  THE  1957  CONVENTION  OF  THE 
AMERICAN  PSYCHOLOaCAL  ASSOCIATION.    Rept. 
on  Project  on  Scientific  Information.  Exchange  in 
Psychology.  NSF  Grant  G- 18494.   Aug  63,  43p,  APA  - 
FSIEP  rept.  no.  6. 

DESCRIPTORS:  •Psychology,  •Scientific  reports. 
•Conferoices,  Scientific  organlzaticms,  Statistical 
data. 

Contents: 

The  characteristics  of  participants  who  published  and 
who  did  not  publish  their  1957  convention  presenu- 
tlons  in  scientific  Journals 
Status  in  APA 

Date  ot  receiving  highest  academic  degree 
Employment 

Division  of  APA  with  which  the  participant  or  his 
presentation  was  associated 
Published  presentations 
Some  characteristics  of  published  presentations 
Time  of  submission  and  lag  in  publication 
Journals  in  which  presentations  were  published 
Reasons  for  not  publishing  in  Journals  of  prior  sub- 
mission 
Effect  of  publication  on  titling 
Changes  in  authorship  between  presenutlon  and 
publication 


Convention  presenutlon  of  multiple -authored  articles 
Summary  of  the  characteristics  of  the  published 
presentations 
Unpublished  presentations 
Those  still  planning  publication 
Those  attempting,  but  falling,  to  publish 
Unpublished  presentati^s  for  which  Journal  publica- 
tion was  not  intended., 

i 

PB  163  507  OTS  $3.dO 

American  Psychological  Association, 

Washington,  D.  C. 
SQENTIFIC  ACTIVITY  AND  INFORMATION  PROB- 
LEMS OF  SELECTED  PSYCHOLOGISTS:  A  PRE- 
LIMINARY SURVEY.    Rept.  on  Project  on  Scientific 
Information  Exchange  in  Psychology,  NSF  Grant 
G- 18494.   Aug  63,  32p.   APA  -  PSIEP  rept.  no.  I. 

DESCRIPTORS:  •Psychology.  •Scientific  reports, 
•Communication  theory.  Dissemination,  Records, 
Reading.  Scientific  information  centers.  Professional 
personnel. 

Contents: 
Some  findings 

Oral  dissemination  of  information 

Role  of  correspondence  in  dissemination  of  informa- 
tion 

Role  of  reading  in  acquisition  of  information 

Role  of  writing  in  the  dissemination  of  information 
Summary  of  findings  of  logs 
Follow-up  questionnaire  survey  of  log-keepers 
Some  findings  from  questionnaire  survey 

Age  and  sources  of  articles  read  for-informatian 

Filing  and  note-uUng 

Correspondence 

Use  of  psychological  abstracts 

Difficulties  in  obtaining  information 

Suggested  types  of  indices  to  facillute  obulnlng 
Information 

Non -psychological  sources  of  information 

Foreign  and  institutional  sources  of  information 
Summary  of  some  findings  of  questionnaire  survey. 


BIOLCX^ICAL  SaENCES 

TID-13283      OTS  $1.10 

Argonne  National  Lab. ,  111. 
A  CALENDAR  OF  GAMETOGENIC  DEVELOPMENT 
IN  THE  PREPUBERAL  MALE  MOUSE,  by  Bernard  R. 
Nebel,  Anthony  P.  Amarose  and  EUzabeth  M.  Hackect. 
Rept.  on  Contraa  W3l-109-eng-38.   Apr  61,  9p.  5  refs. 
UAC-5209. 


PB  163  442      OTS  $10.10 

Army  Biological  Labs. .  Frederick,  Md. 
BIBUOGRAPHY  ON  LEFTOSnROSIS,    1957.   6  Sep  57. 
122p.  1450  refs. 

DESCRIPTORS:  •Bibliographies,  •Spirochetosis. 


NASA  N63- 19962  OTS  $1.10 

[Army  Biological  Labs.  ]  Frederick,  NM. 
MICROBIAL  CONTAMINATION  OBTAINED  ON 
ajRFACES  EXPOSED  TO  ROOM  AIR  OR  TOUCHED 
BY  THE  HUMAN  HAND,   by  Dorodiy  M.  Portner,  R. 
Hoffman  and  others.  R^t.  on  NASA  Order  R-35v 
22  July  63,   lOp.  Protection  branch  rept.  of  test  np.  1-64; 
NASA  CR-50843.  v^       »^' 


AD-402  971  repriced  OTS  $3.60 

Jikei  U.  School  at  Medicine,  Tokyo  (Japan). 
STUDIES  ON  THE  MECHANISM  OF  CELL  DAK4AGE 
IN  UVER  AND  KIDNEY  CELLS  AND  IN  HEART 
MUSCLE   FIBERS  AS  REVEALED  BY  ELECTR^ 
MICROSCO^.  by  Fumlkazu  Takaki.   Final  rent 
15  Nov  61-14  Nov  62.   34p. 

DESCRIPTORS:  •Cells  (Biology),  •Kidney,  •Uvi,, 
•Heart,  Pathology.  Electron  microscopy.  Microtomes, 
Cytochemistry,  Rats,  Tooddty,  Drugs,  PoisonliM. 

Thioacetamlde  and  yellow  phosphorus  were  resp^vely 
administered  into  the  stomach  d  Wister  rats  and 
periodical  changes  (15  min.  -  48  days)  occurring  in 
Uver  cells  were  observed  with  light  and  electron 
microscopes.   In  the  initial  stage  at  aciae  thioacftamide 
poisoning,  liver  cell  injury  appeared  in  the  centittl 
zone  and  then  spreads  to  the  periphery.   ElectrotT 
microscopy  revealed  (a)  translUonal  figures  frorti  REr 
to  SEr,  (b)  single  limiting  membrane  of  mitochoikdria 
and  increased  electron  density,  (c)  decreased  glycogen 
content,  (d)  enlargement  of  nucleoli,  and  (e)  dectease 
or  complete  disappearance  of  Palades  granules,  etc. 
These  findings  appeared  from  about  30  minutes  afld 
b3Come  prominent  with  the  lapse  of  time.   In  the  lljiitlal 
stage  of  acute  yellow  phosphorus  poisoning,  livet  injury 
appeared  in  the  peripheral  zone.   Electron  microBcc^- 
cally  the  main  changes  consisted  of  (a)  transitional 
figures  between  REr  and  SEr,  (b)  swelling  of 
mitochondria,  (c)  decrease  of  glycogen,  (d)  appearance 
of  lipid  droplets,  (e)  enlargement  of  nucleoli,  (f) de- 
crease and  disappearance  of  Palade's  granules,  ate. 
These  figures  were  first  encountered  at  15  minutes, 
and  they  became  prominent  with  the  lapse  of  time. 
(Author) 

UCRL-9984  OTS  $1. 10 

Lawrence  Radiation  Lab. ,  U.  erf  California,  Berkeley 
INFLUENCE  OF  DIFFERENT  Y  CHROMOSOMES  ON 
SECONDARY  NONDISJUNCTION  IN  D,  MELANOr 
RASTER,   by  P.  Hildreth.    Rept.  on  Contract  Wlhs- 
eng-48.  19  Jan  62,  5p. 


NASA  N63- 18369  OTS  $2.60 

Solid  State  Radiations,  Inc. ,  Los  Angeles,  CalllL 
DEVELOPMENT  OF  MEDICAL  AND  BIOLOQCAL, 
SEMICONDUCTOR  DETECTORS,   by  J.  FriedericSs, 
J.  Moross,  and  J.  Berdaner.  Quarterly  rept.  no.  3  on 
Contract  NA9w-415.  30  Apr  63,  28p.  NASA  CR-50$21. 


TID-18017      OTS  $1.10 

Uppsala  U.  (Sweden). 
MALFORMATION  SYNDROME  ASSOCIATED  WITH 
TRIPLOIDY  -  FURTHER  CHROMOSOME  STUDIES 
OF  THE  PATIENT  AND  HIS  FAMILY,  by  J.  A.  Boeoek 
and  J.  G.  Masterson.  .Work  performed  under  Contract 
IAEA/US.    (1961)  6p.  7  refs.  '-ontract 

TID-18133      OTS  $5.60 

Wisconsin  U. ,  Madison. 
THE  ACCUMULATION  OF  MINERALS  BY  NATIVE 
n^AKTS  OF  WISCONSIN,  by  Gerald  C.  Gerloff. 
Final  rept.  on  Contract  AT(1 1-1)788.    [1961]  53p. 
34  rcis. 


Psychology— Space  Perception 

PB  181  552      OTS  $6.00 

Ji[™l*l>'^^""**"^^  ^^  •  P«"t  Walnwright.  Alaska. 
COMPARATIVE  PHYSIOLOGY  OF  TEMPERATURE 
REGULATION,  ed.  by  John  P.  Hannon  and  Eleanor 
Viereck.    Proceedings  of  the  Symposium  on  Aralc 
Biology  and  Medicine,  held  17-19  July  61.  under  the 
auspices  of  Geophysical  Inst. ,  U.  of  Alaska.    1962 
4o2p. 

DESCRIFTORS:  •Body  temperature.  Temperature, 
Adaptation  (Physiology),  •Mammals.  •Acclimatization. 
Animals,  •Metabolism,  Reaction  (Physiology),  •Birds 
Man    High  altitude.  Tropical  regions.  Desert  animals' 
Physiology.  Evolution,  Araic  regions. 

Contents: 

The  evolution  of  homeothermy 
Introductory  remarks 

Some  temperature  adaptations  of  poikllothermlc 
vertebrates 

The  evolution  of  avian  temperature  regulation 
The  evolixion  o<  mammalian  temperature  regulation 
The  maintenance  of  homeothermy 
Heterothermy  in  the  cold  adaptations  of  warm 

blooded  animals 
Maximal  metabolism  and  organ  thermogenesls  in 

mammals 
The  physiology  of  mammalian  cold  acclimation 
Temperature  responses  and  adaputlons  in  domestic 

mammals 
Temperature  responses  and  adaputlons  in  birds 
Racial  variations  in  human  responses  to  temperature 
Temperature  regulation  in  animals  native  to  tropical 

and  high  altitude  environments 
Temperature  regulation  in  animals  native  to  the 

desert  environment 

TID-17582      OTS  $1.60 

Johns  Hopkins  U. ,  Baltimore,  Md. 
PASSAGE  OF  WATER  AND  OTHER  SUBSTANCES 
ACROSS  BIOLOGICAL  BARRIERS  IN  VIVO.   META- 
BOUC  ACTIVITIES  OF  ORGAN  SYSTEMS  IN  VIVO. 
(ORIGINAL  TITLE  TO  SEPTEMBER  14.  1957-  A 
STUDY  OF  RELATIVE  DIFFUSION  RATES  OF 
ISOTOPES  FROM  CAHLLARES),  by  Theodore  Enns. 
Final  rept.  I  July  52-15  Sep  62,  on  Contraa 
AT(30-1)1394.    I6p.  36  refs. 
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3NL-6285-R   OTS  $1.60 

New  YorJi:  U.  School  of  Medicine,  New  York 
EFFECT  OF  2-DEOXYCLUCC)SE  CW  GLUCOSE  TURN- 
OVER IN  NORMAL  AND  ADRENALECTOMIZED  EXXS 
by  N.  Ahszuler,  A.  Dunn  and  others.  Rept,  on 
Contract  AT(30-2)  GEN- 16.  (1962)  16p.   19  refs.   (Pre- 
pared In  cooperation  with  Brookhaven  National  Lab. , 


nD-15866      errs  $2.  60 

Oregon  U.  Medical  School,  Portland. 
vtETABOLISM  OP  THE  IMMATURE  MACAQUE 
VIONKEY.    L    IN  VITRO  STUDIES  ON  OXIDATIVE 
\ND  LIPID  MFTABOLISM,  by  J.  T.  Van^Bruggen, 
.  C.  Elwood  and  others.    Rept  on  Contract 
\T(45-1)225.   7  May  62.  27p.  26  refs. 


NASA  N63-18495   OTS   $iaiO 

Rand  Development  Corp. ,  Cleveland,  Ohio. 
A  STUDY  OF  DYNAMIC  SYSTEMS  RESPONSE  OF 
THE  PERFORMANCE  CHARACTERISTICS  OF  SOME 
MAJOR  BIOPHYSICAL  SYSTEMS,  by  A.  S.  Iberall  and 
S.  Z.  Cardon.    Quarterly  rept.  no.  1  on  NASA  Con- 
tr«:t  NASw-678.    July  63,  129p.    97  refs.  NASA 
CR -50548. 


Biochemistry 

nD-15265      OTS  $1. 10 

Argonne  National  Lah. ,  QL 

nUDlES  ON  PHOTOSYNTHETIC  PROCESSES.    HI. 
VCnON  SPECTRUM  FOR  CARBON  DIOXIDE  FKA- 
nON  BY  SPINACH  CHLOROPLASTS,  by  Clanton  C. 
Slack,  Charles  A.  Fewson  and  others.    RepC  on 
Contract  W3l-I09-eng-38.   Dec  61,  8p.  7  refs. 
JAC-5997. 


lASA  N63- 18388  OTS  $1.60 

Institute  for  Space  Biosciences,  Florida  State  U., 

Tallahassee. 

iMINO  ACID  CC»^ffOSITI(»<S  OF  PROTEINOIDS,  by 
adney  W.  Fox,  Kaoru  Harda  and  others.    Kept,  on 
Grant  NsG- 173-62.  [1%2]  18p.  30  refs.  NASACR-50418. 


AD-402  969  repriced  OTS  $3. 60 

Kanazawa  0.  Medical  School.  Ishikawa  (Japan). 
STUDIES  ON  DEOXYRIB(»IUCLEIC  AaD  METABO- 
LISM, by  Yasuyuki  Takagl.    Final  rept.  15  Jan  62- 
14  Jan  63,  on  Contraa  DA  92-557-FEC-34525. 
14  Jan  63,  32p. 

DESCRIPTORS:  •Desoxyribonucleic  acids.  Synthesis 
(Chemistry).  Distillation,  Tritiated  compounds, 
Escherichia,  Starvatioo,  Chromosomes.  Genetics, 
Dynamics,  Tables.  Metabolism. 

rbe  purpose  at  this  investigation  is  to  clarify  the  real 
biochemical  mechanism  of  UNA  formation  involved  in 
cell  division  on  the  basis  of  enzyme-chemical  studies  on 


DNA  polymerase.   Main  efforts  were  made  to  analyze 
the  mode  of  aaion  at  mitomycin  C  on  DNA  polymeriza- 
tion reaction  in  Escherichia  coli,  since  this  compound 
exhibits  the  prinuiry  inhibitory  aaion  on  this  step  in 
the  DNA  formation  system.    However  the  experiments 
with  cell-free  extract  indicated  that  the  polymerase 
itself  is  not  interfered  with  by  the  presence  of  the  anti- 
biotic, nor  MC  causes  any  damage  or  alternation  In 
the  DNA  molecule  in  the  cells  resulting  in  the  loss  at 
its  aaivity  as  primer  in  polymerization  reaction. 
While  MC  exerts  inhibitory  action  on  hereafter  DNA 
formation  of  the  cells,  even  when  exposed  to  the 
antibiotic  during  the  period  that  the  DNA  replication  is 
completely  blocked  by  the  lack  d  a  precxn-sor.   Thus, 
it  was  suggested  that  the  regulatory  mechanism  to 
initiate  the  DNA  synthesis  is  aaually  operating  in  the 
cells  and  may  be  susceptible  to  the  aaion  of  MC. 
(Author) 

UCRL- 10549  OTS  $2.60 

Lawrence  Radiation  Lab. ,  U.  of  California,  Berkeley. 
TOE  ENERGY  CON\'ERSION  APPARATUS  IN  PHOTO- 
SYNTHESIS,  by  Kenneth  Sauer.  Rept.  on  Contract 
W7405-eng-48.  Dec  62,  28p.  26  refs. 


NASA  N63-19941      OTS  $1.60 

Radiation  Applications  Inc. ,  Loi«  Island  City,  N.  Y. 
WATER  RECOVERY  STUDY.  Quarterly  rept. 
Jan -Mar  63,  on  Contract  NASw-520.  26  Apr  63,  20p. 
2  refs.  RAl-318;  NASA  CR-50642. 


ORO-584   OTS   $1.10 

Texas  U. ,  Austin. 
HISTOCHEMICAL  CTUDIES  ON  THE  EFFECTS  OF 
IONIZING  RADIATION  ON  INTESTINAL  BPTTHBUUM. 
Rept.  on  Contraa  AT(40- 1)2890.  (1962)  7p. 


Rodiobiotogy 

TID-17747      OTS   $2.60 

Athens  U    School  of  Medicine  (Greece). 
RADIOBIOLOGY.   Progress  rept. ,  16  May-15  Dec  62. 
on  Contraa  AT(30-1)2769.    24p. 

BNL-6586      OTS  $2.  60 

Brookhaven  National  Lab. ,  Upton,  N.  Y. 
ABSCOPAL  EFFECTS  OF  LOCALIZED  IRRADIATION 
BY  ACCELERATOR  BEAMS,  by  C.  R.  Jansen, 
V.  P.  Bond,  and  others.    Repc  on  Contract  AT-30-2- 
GEN-16t    [1962]  30p.  17  refs. 


TID-18058       OTS  $2.60 

Eltex  Research  Corp. ,  Providence,  R.  L 
THE  DEVELOPMENT  OF  CHELATING  AGENTS  FOR 
ENHANCING  THE  URINARY  EXCRFTION  OF 
STRONTIUM,  by  Harry  Kroll,  Kenneth  Wunschel,  and 
Vincent  EUdnd.    Annual  rept,  na  2,  1  Dec  61-31  Dec  62 
on  Contract  AT(30-I)2710.    10  Jan  63,  23p.  18  refs. 


HW-SA-2862      OTS  $1.60 

B^flS'l^l'^^""**^  ^"*"*=**  ^^"^'on.  Richland,   Wash. 
RESEARCH  NEEDED  TO  INSURE  WATER  QUALITY 
FOR  FISHERIES  WITH  THE  DEVELOPMEOT  OF 
ATOMIC  ENERGY.  byR.  F.  Foster     Rept    on" 
Contraa  AT( 45- 1)1350.    2  Jan  63,  18p. 

TID- 17727  OTS  $3.60 


l)'y. 
ULCEF .  iTtVE 
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illinois  U.  Coll.  of  Medicine,  Chicago. 
INTRAGASTRIC  IRRADIATION  WITH  Ru-Rh 
RESULTS  IN  PATIENTS  WITH  PEPTIC  ULCi 
DISEASE  AND  WITH  GASTRIC  NEOPLASMS, 
Robert  C.  Fruin,  Margaret  S.  Uttman,  and  Ar^and 
Uttman.    Final  rept  on  Contract  AT(1 1-1)1079. 
32p.  7  refs. 


TID-1806I    OTS   $2.60 


961] 


Philadelphia  General  Hospital,  Pa. 
THE  EFFECT  OF  X-RAY  IRRADIATION  ON  TWP  nPQ 
OXYRIBONUCLEIC  ACIDS  OF  TOE  sS.EeK  ^D 
RADIOSENSITIVE  TISSUE,  by  Henry  P.  SchwaTprog- 

A'?/''^T^^i  *^V.  ^^-^^  J*"  *^  °"  Contract     "    ^ 
AT(  30-1)2568.    25p.    15  refs. 

TID-17699      OTS   $1.60 

Sao  Paulo  U.  (Brazil) 
GENETICAL  EFFECTS  OF  RADIATION-  A  COii 
PARATIVE  STUDY  BETWEEN  NATURAL  LETFALS 
AND  LETHALS  INDUCED  BY  RADIATION  IN 
POPULATION  OF.DROSQPHIl^  Wl I ,[  i.«rrnKif 
ress  rept.  on  Contraa  AT( 30- 1)2733.    12  Jan  63 


CHEMISTRY 

TID-14592      OTS   $1.10 

Argonne  National  Lab. ,  HI 

E?Dy?f!IIP^  ^^  SPATTERING  DURING  HIGH  ITEM 
^^/"^^  }P^^^^-  by  Norman  A.  FrigerVo*^ 


Ptog- 
15p. 


on  Contraa  W3l-109-ei;g-38.   Oa  61.  2p.UAC-5 '17 
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NAA-SR -Memo- 7524      OTS  $2.60 

Atomics  International,  Canoga  Park,  Calif 
CRmCAL  HEAT  FLUX  OF  SOME  POLYPHENY!, 
COOLANTS,  byH.  Lurie  and  J.  M.  Robinson.   R: 
Contraa  AT(Il-iy;EN-8.   28  Sep  62.  25p.  22  re^ 

NAA-SR -Memo-7673      OTS  $1.10 


RjJpt.  on      TID- 18157      OTS    $3.60 


Atomics  International,  Canoga  Park,  Calif. 
PROCEDURE  FOR  DETERMINATION  OF  OMRE 
COOLANT  COMPONENTS  BY  HIGH  TEMPERATI 
GAS  CHROMATOGRAPHY,  by  H.  E.  Keckler.    Rl 
on  Contraa  AT(ll-l)GEN-8.    28  Sep  62,  6p.  1  ra 


Rept. 


AD-402  891  OTS  $1.10 

Washington  U. ,  Seattle. 
SOME  REACTIONS  OF  OXYGEN  DIFLUORIDE    by 
Roben  A.  Rhein  and  George  H.  Cady.  Technical  rent 
no.  41  on  Contract  Nonr-477(16).  1963,  lOp.  5  refsT' 

DESCRIPTORS:     •Oxygen  conpounds,  *Fluorides 
Chemical  reactions,  Hydrolysis,  Potassium  comiijunds. 
Hydroxides,  Halogens,  Sodium  confounds,  Thiocyanates 
Cyanogen,  Sulfur  compounds.  Nitrogen  compounds. 
Alkenes.  ^ 

Reactions  of  oxygen  dlfluoride  with  the  following 
substances  have  been  studied:  405&  KOH.  Clo.  Brj 
l2.  ICl.  NaNCS,  C2N2.  H2S,  SO2.  SOF2,  lilg, 
N2H4,  N2H4  •H2SO4  solution,  NH20H-H2S04  solution. 
(CH3)3N,  C5H5N,  C2F4,C2H4.  and  dloxane  solution. 
In  many  cases  the  reactants  formed  explosive  mixtures 
In  some  ways  die  most  interesting  of  the  above  reactions 
was  that  with  iodine.    A  mixture  of  solid  compounds 
was  formed  in  which  die  average  oxidation  number  of 
iodine  was  about  four.   The  behavior  of  oxygen 
difluoride  toward  4C%  KOH  indicated  diat  hypofluorite 
ion  was  not  formed.   It  was  also  found  that  oxygen 
difluoride  did  not  replace  the  hydrogen  atoms  in  dloxane 
when  dissolved  in  water,  by  fluorine.   (Audior) 


AnalyHcal  Chemistry 

NLCO866  OTS  $2.60 

National  Lead  Co.  of  Ohio,  Cincinnati 
MORE  EFFIQENT  QUANTOMETRIC  ANALYSIS 

?^A?pt'y.2^^^^^S  CHARGE  ^DrIJd         ' 
H^i^^  OPERATION,   by  J.  W.  TTieirlng  and  H.  A. 
Heller.  Rept.  on  Contract  AT(30-1)1156.  21  Jan63,  24p. 

TID- 17745  OTS  $2.60 

Wayne  State  U. ,  Detroit,  Mich. 

S?fi^AT!??i.°L'7^^^'^^^E™YLAMMONIUM 
TOIOCYANATE  AS  SELECTIVE  EXTRACTION  AGENT 
?L^  SPECTROPHOTOMETRIC  DETERMINATION 
OF  COBALT,   by  A.  M.  Wilson  and  O.  K.  McFarland. 
Rept.  on  Contract  ATXl  1-1)775.  [1962]  22p.  17  refs. 


Physical  Chemistry 


Arizona  U. ,  Tucson. 

tSl^n'S^S.^^^  ELECTRON  TRANSFER 
REACTIONS  BETWEEN  CHLOROPHYLL  a  AND 
SJ^NONES  IN  SOLUTION.    II.   sSiS  EFFECTS  OF 
NON-QUINONOID  DONORS  AND  ACCEPTORS-  RffiO- 

tI:^^^'/^^'^'''  ^^"^  ^ND  NADH.^^cJT 
TolUn  and  Gisele  Green.   Rept.  on  Contraa 
AT(1 1-1)908.    1962,  34p.   12  refs. 
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TID-18063  OTS  $1. 10 

Miami  U. ,  Coral  Gables,  Pla. 
HKW  TEM>ERATURE  OXXDATION  OF  RATE  EARTH 
METALS,  by  Karl  S.  Vorres.  Pinal  technical  progress 
repc  on  Contract  AIX^O- 1)2853.   Jui  63.  9p. 


TID-17352      OTS  $9.10 

Mldrigan  U. ,  Ann  Arbor. 
THERMODYNAMIC  FUNCTIONS  AND  PHASE  TRAN- 
SmOKS  INCLUDING  FUSION  FOR  PERCHLORIC 
ACID,   PEhrrABRYTHRITYL  FLUORIDE  AND 
TRIETHYLENEDIAMINE,  by  John  C,  Trowbridge. 
Doctoral  theaia.    Repc  on  Concraa  AT(11-1)1149. 
11  Dec  62,  108pL  46  refs. 


NCSC-2663-9  OTS  $2.60 

North  Carolina  State  Coll. ,  Raleigh. 
STUDY  OF  PHASE  RELATIONSHIPS  IN  THE  U-C-0 
SYSTEM,  by  Robert  P.  Stoops  and  John  V.  Hamme. 
Annual  progress  rept.  no.  2.  c>n  Contract  AT( 40-1)2663. 
Sep  62,  30p.    5  refs. 


NCSC-2663-10  OTS  $2.60 

North  Carolina  State  ColL,  Raleigh. 
URANIUM  INTERSTITIAL  PHASES,  by  Robert  F.  Stoops 
and  John  V.  Hamme.    Quarterly  progress  rept.  on  Con- 
tract AT( 40-1)2663.    Dec  62,  22p.  EURAEC-531. 

TID-18198      OTS  $1.60 

Purdue  U. ,  Lafsyette.  Ind. 
THE  HYDROGEN  FLUORIDE  SOLVENT  SYSTEM.  X 
A  POLAROGRAPHIC  STUDY  OF  THE  Cu(Hg)i  - 
Cu(H20)p  .  by  A.  F.  Clifford  and  E.  L.  Vetor.   Rent 
on  Contraa  AT(ll-l)620.  I1962J  18p.  16  refs. 


TID-18199      OTS  $1.60 

Purdue- U..  Lafayette,  Ind. 
HYDROGEN  FLUORIDE  SOLVENT  SYSTEM.  XI. 
IRON  PENTACARBONYL  -  HYDROGEN  FLUORIDE 
SYSTEM  AND  NUCLEAR  MAGNETIC  RESONANCE 
STUDIES  OF  TRANSITION  METAL  CARBONYLS,  by 
A.  P.  Clifford  and  M.  D.  Campbell.   Rept.  on  Contraa 
AT(ll-l)620.   [1962]  19p.  20  refs. 


TID-17746  OTS  $3.60 

Wayne  State  U. ,  Detroit,  Mich. 
THE  SOLVENT  EXTRACnON  OF  INORGANIC  IONS 
WITH  SURFACE- ACTIVE  AGENTS,   by  Arthur  M. 
Wilson.  Technical  final  rept.  on  Ccmtract  AT(1 1-1)775. 
Jan  63,  38p.  33  refs. 


EARTH  SCIENCES 

PB  181  551      OTS  $1.75 

Aeronautical  Chart  and  Information  Center,  St.  Louis. 

Mo. 
GEOC«SY  FOR  THE  LAYMAN,  by  R.  K.  Biu-kard. 
Oct  59,  rev.  Sep  62.  66p.  Supersedes  re  161  372, 
AD-228  215,  AD- 273  187,  and  AD- 284  460. 

DESCRIPTORS:  •Geodesies,  Textbooks,  Geodetic 
data.  Geodetic  astronomy,  Geogony. 

The  basic  principles  at  geodesy  and  geodetic  surveying 
are  presented  in  an  elementary  form.   The  formation 
of  geodetic  datums  is  introduced  and  the  necessity  of 
connecting  or  Joining  datums  is  discussed.   Methods 
used  to  coonea  independent  geodetic  systems  to  a 
single  world  reference  system  are  discussed.   (Author) 

TID- 18045      OTS  $6.60 

Geological  Survey.  Menlo  Park,  CaUf 
IMPACT  MECHANICS  AT  METEOR  CRATER, 
ARIZONA,  by  Eugene  M.  Shoemaker.  July59,'65p. 

NASA  N63-16718      OTS  $2.  60 

Goddard  Space  Flight  Center,  National  Aeronautics 
and  Space  Administration.  Greenbelt,  Md. 

THE  GRAVITATIONAL  POTENTIAL  OF  A  TRIAXIAL 

EARTH,  by  a  A.  Wagner.   31  Oct  62,  SOp.  9  refs. 

Mission  Analysis  rept.  -  MAR  4;  NASA  TM  X-50031: 

NASA-X-623-62-206w 


re  163  618  Available  on  loan  from  OTS 

Hudson  Labs. ,  Columbia  U. ,  Dobbs  Ferry,  N.  Y 
RESISTIVrTY  MEASUREMENTS  Oti  THE  OCEAN,  by- 
B.  J.  Bloch  and  B.  P.  Fabrlcand.   Technical  rept. 
no.  68  on  Contract  N6onr-27135.    15  Feb  59,  15p. 
3  refs.   Rept.  no.  CU-88-59-ONR-271-Phy«: 
AD- 21 2  537. 

CCSCRIPTORS:  •Ocean,  •Sea  water,  •Resistance 
(Electrical),  Electrical  properties.  Measuring  devices 
(Electrical  and  Electronic).  Measurement,  Oceanology. 

The  electrical  properties  of  sea  water  are  studied.  In 
particular  measurements  of  the  resistivity  erf  sea  water 
using  a  four-point  probe  are  described.  In  addition  to 
open  sea  measurements,  effort  is  made  to  obtain  re- 
sistivities at  wakes  from  various  ships  under  different 
conditions.  A  description  of  the  apparatus  is  included. 
(Author) 

NASA  N63-18406  OTS  $2.60 

Iowa  State  U. ,  Iowa  City. 
DEFORMATION  OF  MAGNETIC  SHELLS  DURING 
MAGNETIC  STORMS,   by  S.  -I.  Akesofu.    Rept.  on 
Grants  N8G-233-62  and  N8G-201-62.   May  63,  29p. 
16  refs.   SUI  63-16;  NASA  CR-50061. 


NASA  N63-18419      OTS  $3.60 

Jet  Propulsion  Lab. ,  Calif.  Insu  of  Tech. ,  Pasadena. 
FREE  OSCILLATIONS  OF  A  GRAVTTATING  SOLID 
SPHERE,  by  RusseU  E.  Carr.    Repc  on  Contract 
NASw-6.    25  Sept  61,  34p.  8  refs.  Technical  reSc 
no.  32-164;  NASA  CR-50654. 


NASA  N63- 19293    OTS     $3.60 

Jet  Propulsion  Lab. ,  CaUf.  Insc  of  Tech.,  Pasadena. 
THEORETICAL  AND  EXPERIMENTAL  ASPECTS  OF 
RING  CURRENTS,  by  Edward  J.  Smith  and  Roban  J. 
MacUn,  Jr.  Repc  on  Contract  NAS7-100.    1  Nov  62. 
37p.  59  refs.  Technical  repc  no.  32-332;  NAS\ 
CR-50760. 


NASA  N63- 18859  OTS  $1.60 

National  Aeronautics  and  Space  Administratia  i 

Washington,  D.  C. 
STATUS  REPORT  ON  TRAPPED  ELECTRC»4S  fHOM 
TOE  STARFISH  HIGH  ALTITUDE  NUCLEAR 
7  Sept  62,  19p.  NASA  TM-X-50195. 


PB  163  615 


OTS  $1.60 


TEST. 
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Weather  Group  (9th),  Charleston  AFB,  S.  C. 
SMOKE  POLLUTION  SOURCES  AT  CHARLESTO  sT 
AIR  FORCE  BASE.   SOUTH  CAROLINA,  by  Timbthv  I 
Conner.    [1958]  19p.    AD-229  636.  ^  T  J  J- 

DESCRIPTORS:  -Smokes,  •Atmospheric  pollutiai 
•Industries.  Vision,  Miliury  facilities. 

Smoke  at  Charleston  is  a  contributing  factor  in  4<1>  J  or 
more  of  the  fall,  winter  and  spring  vislWlities  balbw 
1/4  mile.    A  short  investigation  was  made  into  the 
main  sources,  the  chemical  content,  identlflng  charac 
terisiics  and  any  peculiarities  of  the  pollution  which 
would  be  helpful  to  any  forecaster,  new  or  old. 


Ph)rtics  of  th«  Afmotpher* 


NASA  N63-18335  OTS   $10.50 

Geophysics  Corp.  of  America,  Bedford,  Mass. 
STUDY  OF  WINDS,   DIFFUSION,  AND  EXPANSI(ti  OF 
GASES  IN  THE  UPPER  ATMOSPHERE.   FinalretL  c« 
Contract  NAS5-215.   Oct  62,  135p.  6  refs.  GCA   '^ 
Technical  repc  no.  62-13-N;  NAS.\  CR-50573. 

NASA  N63- 18497       OTS  $2. 60 

Hi^  Altitude  Engineering  LaK ,  U.  of  Michiaan. 
Ann  Arbor.  *^^ 

NEUTRAL  COMPOSITION  OBTAINED  FROM  A 
ROCKET-BORNE  MASS  SPECTROMETER,    by 
Edward  J.  Schaefer  and  Myron  H.  Nichols.    Repc  kta 
NASA  Contract  NASw- 138.    [1962]  22p.  4  refs 
NASA  CR-5046& 

Alsopuh.  in  ARS  Journal,  v.  31,  no.  12,  Dec  61. 
pi -1773-1776. 


NASA  N63-16723      OTS  $4.60 

Marshall  Space  Flight  Center,  National  Aeronautics 
u^^^TJ^  Administration,  Huntsvllle,  Ala. 
50f^;MEAN-SQUARE  ERROR  ANALYSIS  FOR 
EQUATIONS  IN  RAWINSONDE  EVALUATION  PRO- 
kJa^'J*''  ^*^  ^™«  C*«e-    13  Nov  62,  42p.  18  refs 
NASA  TM  X-50000;  MTP- AERO- 62-82. 

NASA  N63-18I77      OTS  $4.60 

So^hwest  Center  for  Advanced  Studies    Dallas    T*.. 
DIURNAL  VARIATION  OF  THE  HYD?(X;EN  c6n- 

C^NTRATION  IN  THE  EXCSPHeS^^'I^w'^B.^^^^^ 

22M^v  M    -if^  1o^  ^^^-  °"  ^""^  NsG-269-62. 
^-i  May  63.  45p.  19  refs.   NASA  CR-50409. 


Seismology 

PNE-213F      OTS   $1.50 
Coast  and  Geodetic  Survey.  Washinwnn    n    /- 

S.    ,/  J^"'''^y-   '*^f*-  °"Pr°J-  SEDAN.   Feb  63 
65p.   14  refs.   NASA  N63-16202.  ^eo  o.j, 

NASA  N63- 18290  OTS  $3.60 

r^I^f^"^  Geological  Observatory.  Palisades    N    v 

r2^^;     L^  ^^^'  Progress  rept.  no.  15 
NaS^  CT^2$5'  °"  ^""^^^  ^*-^-  f^^3]  34p. 


ENGINEERING 

PB  163  617  OTS  $5.60 

American  Ski  Co. ,  Clare.  Mich. 
SLIDING  ON  ICE  AND  SNOW,  by  Thomas  H. 

w2?r^'';^"9,'??'l£f'^'"^P''  "°-   169  on  Contract 
W44-109-qm-2ll3.   Nov  49,  57p.  29  refs.    AD-105  89L 

DESCRIPTORS:  •Friction.  Ice,  -Snow,  •Ski.,' 
Coatings.  Waxes.  ' 

Contents: 

The  sliding  friction  laboratory 
The  mechanism  of  sliding 
The  resistances  to  sliding 
Ski  bases  and  waxes. 

NASA  N63-18860      OTS  $2. 60 

^^S^.?TZFy^  ^"'^^'  ^^^-^  Aeronautics 
*^^^ '^*"^"^«^^^0"'  Greenbelt,  Md. 
thB^^^^^  ANALYSIS  AND  DESIGN  OF  AN 
AUTOMATIC  BALANCING  SYSTEM  FOR  -mE  THREE 
^^g  JEAWNGTABLE.  by  Felix  zJj^a^nd^vl^ 
&mai    25  Apr  63,  29p.  1-622-63-81;  NASA  TM 
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PB  163  619 


OTS  $2.60 


Naval  Radiological  Defense  Lab. ,  San  Francisco, 

Calif. 
INTERIM  DESIGN  AND  EVALUATION  OF  A  CXW- 
TACT  WATER  CURTAIN.    AGAINST  FALLOUT.    FOR 
ROOFING  MATERIALS,  by  W,  L.  Owen.    29  Nov  56. 
22p.  2  refs.    Research  and  development  technical  rept. 
USNRDL-TR-123;  AD-234  355. 

DESCRIPTORS:  'Roofs,  •Radioactive  fallout.  •Decon- 
tamination, Materials,  Water,  Radiological 
contamination. 

In  an  engineering  scale  experiment  to  develop  a  contact 
water  curtain  for  roofing  materials  and  to  evaluate  its 
capability  in  minimizing  surface  retention  of  contami- 
nating fallout  particles,  calcium  sulfide  was  diffused 
into  a  fine  water  mist  to  simulate  the  contaminating 
fallout  originating  from  an  underwater  nuclear  detona  - 

tioo.   Details  of  the  test  and  its  instrumentation  are 
presented.  Test  results  are  discussed  in  terms  of  the 
water  curtaia's  protective  and/or  deconumination 
effectl^WBM  as  affected  by  type  and  configuration  of 
test  surface,  slope  of  test  surface,  curtain  flow  rale. 
and  distance  down  slope  from  water  curtain  distribu- 
tloa  numifold.   (Author) 


NASA  N63- 18322  OTS  $7.60 

New  Mexico  U.  Engineering  Experiment  Station, 

Albuquerque. 
AN  APPROACH  TO  CORRELATE  PULSED  RADAR 
AND  PHOTOGRAPHIC  DATA,   by  Nasir  Ahmed  and 
W.  W.  KocpseL   Rept.  on  Grant  NsG- 129-61.    [1960] 
7lp.  15  refs.  Technical  rept.  no.  EE-89;  NAS  CR- 
50536. 


Aeronautical  Er>gin««ring 

PB  181  540      OTS     $1.00 

Applied  Psychology  Corp. ,  Arlington.  Va. 
THE  ROLE  OF  VISIBLE  TRAILS  IN  MID-AIR 
COLLISION  PREVENTION.   Final  rept.  no.  3  oo  Con- 
tract FAA/BRD- 127.  Aug  62,  32p.  11  refs. 

DESCRIFTORS:  •Aviadon  safety.  Aviation  accidents, 
•Condensation  trails,  •Smoke  signals.  Clouds,  Dusts, 
Aerosols,  Coding,  Smoke  generators. 

This  report  summarizes  that  portion  of  a  research 
program  on  visual  mid-air  colliaion  avoidance  tech- 
niques which  deals  with  the  use  of  intentionally  gen- 
erated visible  trails.   The  aim  was  to  determine  the 
effeaiveness  of  such  trails  as  conspicuity  aids  under 
daytime  VFR  conditions.  Analytical  review  of  the 
literature  covers  deteaion  of  various  clouds,  dusts, 
smokes  and  mists,  their  capability  d  indicating  fli^t 
path,  and  their  possible  use  with  informatioo- coding 
techniques.  Technical  and  operational  considerations  in 
using  trails  are  also  considered.  The  evidence  provides 
both  favorable  and  unfavorable  indications  at  the  merit 
of  trails  as  aids  for  lessening  the  likelihood  ot  col- 
lisions.   In  good  weather  and  with  crossing  flight  paths, 
deteaion  range  is  increased.   Also,  trails  can  aid 
determination  erf  relative  mocion,  and  can  provide  coded 
information.   However,  some  o<  these  advantages  are 


BflfHglble  for  certain  conditions,  such  as  head-on 
courses,  or  they  are  of  limited  feasibility.   Technical 
and  operational  disadvantages  are:  (a)  high  cost  al 
insuUation  and  maintenance;  (b)  toxicity  and  other 
hazards  to  aircraft  and  conmiunities;  (c)  severe  weight 
requirements;  and  (d)  unreliability  at  the  visible  signal. 
These  disadvantages  are  great  enough  to  preclude 
recommending  a  requirement  that  trails  be  generated 
for  use  in  preventing  mid-air  collisions. 

NASA  N63-18372       OTS  $2.60 

Brown  Engineering  Ca  ,  Inc. ,  Huntsvllle. 

Hunts vi  lie,  Ala. 
ANALYSIS  OF  THE  TSIEN  NOZZLE,  by  C  C  Lee. 
Repc  on  Contract  NAS8-2485.    Feb  63,  28n.  2  refs 
Technical  note  R-30;  NASA  CR-50411. 


AD-407  564  repriced  OTS   $8.  10 

Eclipse  Pioneer  Dlv. ,  Bendix  Corp. ,  Teterboro,  N.  L 
STUDY  PROGRAM  FOR  ALL-WEATHER  INSTRUMENT 
LANDING  SYSTEM,   by  J.  Mclnemey.  Final  rept. 
Phase  I,  on  Contract  FAA/ARDS-572.   15  Oct  62,  89p. 
FAAProj.  114-15. 

DESCRIPTORS:    •Aircraft,  •Instrument  panels, 
•Display  systems,  •Instrument  landings.  Flight 
Instruments,  Glide  path  systems,  Flight  speed  indi- 
cators, Attltvide  indicators.  Altimeters,  Course  indi- 
cators. Design,  Costs,  Airplane  landings.  All-weather 
aviation. 

This  report  specifies  recommended  system  concepts 
for  integration  of  an  Instrument  Panel  best  suited  for 
nxMiitoring  an  Automatic  All- Weather  Landing  or 
conducting  a  manual  landing  in  low- visibility,  low- 
celling  conditions.   The  instrument  panel  Jisplays 
recommended  fulfill  the  requirements  of  ji  resenting 
all  the  presently  available  navigation  and  landing  air 
parameters  required  for  this  program.   The  detailed 
panel  layouts,  block  diagrams  depicting  the  system 
interconnections,  price,  delivery,  and  other  pertinent 
information  have  been  included  to  aid  In  the  choice  of 
the  most  economical  and  technically  feasible  system. 
(Author) 


NASA  N63- 19858   OTS  $0.75 

Langley  Research  Center,  National  Aeronautics  and 
Space  Administration,  Langley  Station,  Va, 
CALIBRATIONS  OF  AIRCRAFT  STATIC -PRESSURE 
SYSTEMS  BY  GROUND-CAMERA  AND  GROUND- RA- 
DAR METHODS,  by  WUUam  Gracey  and  Joseph  W. 
Stickle.  Aug  63,  30p.  3  refs.    NASA  TN  D-2012. 


NASA  N63-19I69        OTS   $4.60 

Langley  Research  Center,  National  Aeronautica  and 
Space  Administration,  Langley  Sution,  Va. 
PROPELLER  WHIRL  CONSIDERATIONS  FOR  V/STOL 
AIRCRAFT,  by  Wilnwr  H.  Reed  and  Robert  M.  Bennett. 
(19631  4  Ip.  8  refs. 

For  presentation  at  the  CAL-TRECOM  Symposium  on 
Dynamic  Loads  Problems  Associated  with  Helicopters 
and  V/STOL  Aircraft,  Buffalo,  June  26-27,  1963, 


NASA  N63-18316      OTS  $2.  60 

Midwest  Research  Inst. ,  Kansas  CItv    Mn. 
in-ILIZATION  OF  NASA-GENERAtS'  S^CE 

I^S^^'f?^  '^  midwestern%^|?ry  L 

^Jt  ?*A      a7*   Q^«"ly  progress  rept.  n<L  :. 
^   nLa'cr-'50°^8.°"'""''^'^-'^°^-   ^^'4 
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PB  163  643      OTS  $4.60 

irX^r^^/  •  Bo^^gCo.jMorton.  Pa. 
ANALYSIS.  byF.  R.  Mazzitelli.  P.  L.  Poore. 

Mar  58    iL     ]*•  ^  ^^««'»«  AF  33(600)35021. 
wlnr  T.^".  Aerodynamic  rept.  VAC  no.  R.14C; 
WADC  Technical  rept.  58-97;  AD-151  055.         ^ 

?^^7«2f    m°*^""-^  <^^'*'>'  -^^-odynarLcs. 
Ilirust,  Loading  (Mechanics),  Uft,  Drair    Prone i  11^ 

nSnS'  T""'""'  ''^'"^  P'-""'  a<S  take^T"^^ 
planes.  Aeronautics,  Engineering. 

In  order  to  arrive  at  a  satisfaaory  solution  for  thi  de- 
sign of  a  lightweight  blade,  it  was'necess^  *  Sit 
the  theory  to  permit  the  realistic  calculation  o?  ZZtd 

To  rh/      P?"5.^  *"**  "■'8*'*  (cantilever)  propeller  bSdte 

J^Jci    f,:'^;^«  '^^^'^^^  constants  ^'"asblSie 
pitch,  flap  coefficients,  and  inflow  terms  are  necSary 

IZr!!^  ^,^'"''°".°'  '^^  ^'^^'^  '"""*^™  expression*  and 
thereforth  are  determined  in  this  report.  The cooitiCns 

shaft  tikas  being  most  representative  for  design  pur- 
^i,    Jhe  corresponding  thrust  loadings  were  dLr- 

deg-psf . .  and  a  flapping  and  rigid  awlysls  was  Wi 
SSTr J.°.^!!f*'"^^  '^"^  "^PP*"8  coefficients  and  wlL 

t'Jh^-hSt'^-  7^^  '^PP'"«  ^^'^'■-  ^'"««  ^^^^  waa  es- 
tablished by  design  considerations  to  be  5.5^;  of  thd 
propeller  radius.   The  flanping  moment  of  i^nia  ^Is 
estimated  to  be  11  slug-ftZ.  The  propeller  infVow  ?auos 
were  assumed  to  b.-  triangular  for^SSdit.ons  iXl  4 
and  uniform  for  condition  5.  The  collective  pitch  (Ju) 
for  the  cantilever  blade  is  the  same  as  the  fSppinsT 
blade    The  flap  coefficient,  of  course.  reduSTto  icro 

«J'^?rl'^^^''  ''^*^^-  "^  aerodynamic  cha^act^ 
istics  of  both  a  cantilever  blade  and  a  flapping  blade 
are  summarized.   (Author)  ^^ 

PB  163  644      OTS   $3.60 
Jn^MU?^'  Boe*"gCo.|Morton.  Pa. 

MSVn?l?s^s-E,?T^-^^^ 

Contraa  AF  33(600)3502L   Mar  58    SJ.  4  rSs 

r^ri-sr^D^ifs.'"^^^^^^*^^ 

Co^v^HM       '''/'^"''°"'  Analysis,  AeValynamla  3 
Sr.^    M    ^'rplanes.  Vertical  take-off  planW^       ^* 

s^ak^-^p-n':^^^*"'  ^^'^-^'*-'  -^^l«. 

^^sl^'Ll-  '"'^.^^^^^i  «"dy  include  the  solu- 

te^iif         "^^^  '*''*°^1*=  "*P  ^'^"ding  and  chord 
bending  moment  distributions  along  the  OTOoeJlerTi- 
for  five  different  states  during  cSfversiS^  Sr  thl^ 

c'^rdTndinr'^"""-   ^^l*^*"* '^e /irpt:^'^^^^^ 
cnord  bending  moments  to  be  vectors  lying  m  the     ™ 


dhordal  plane  of  a  blade  section,  then  by  definition  the 
S^  h''  '"p""^'  ^'^  '""^  '^"^^  normal  to  the  s^T^ 
^Z^''^^^  ^'^'"^  "*  '^^  assumption  of  an  infiniteTy 
^^ii^"^"^''  P*'"*  «*»'^°^  ^«em  and  of  a  fairly  hid, 
Z^l^V"^'"^^  "^'"^"^  frequency,  the  assum^lT 
being  quite  reasonable,  no  aero-elastic  coupling  be- 
tween f  Up  bending  and  torsion  is  assumed    Asa 
consequence,  the  periodic  solution  is  limited  to  the 
zero,  first,  and  second  rotor  harmonic  fourier  com- 
ponents erf  the  forced  aero-elastic  response.   The  Re- 
sults of  the  theoretical  study  also  inclS  the  Suti^s 
for  the  propeller  bending  natural  frequencies  and 
amplification  faaors  associated  with  each  of  the  six 
fi!^  M^M  ''"?•  "^^  ^»^<»-etical  study  emplovs  the 
Leooe-Myklestad  method  of  rotor  blade  struaural 
vibration  analysis.   (Author) 

PB  163  642  OTS  $6.60 

no.  R-lsTwADC  tJh        ,  ^"""^""^  rept.  VAC 

'     '^^  Techmcal  rept.  58-96;  AD-151  054 

MecS;ica?SoSnxes    A--  'h  ^^"r^  "^^^y^rnlcs, 
take-off  plan'i;^^on'tak:rSrZ:^.'^'^'  ^^^^^ 

d'^'lX'p^°h"S":S  i:::^'''  ^-^^atlon  of  vanous 

;=^Se^?sSlS 

h1v?^e^  P^^"7  incorporSftTbLe'^SSd" 
5rari.  ^    ^""Jl^^  '^''  ^""^'-  ^  blades  .  3; 
Static  thrust  -  5000  pounds.  Life  =  unlimited. 


Chemical  Engineering 


PB  181  538      OTS  $2.50 

PMC  Corp. ,  Santa  Clara.  Calif 
RESEARCH  ON  VAPOR  REHEAT  AND  LlOum- 

.°S^De^^lo^en?Pr!S'ess^?i•.  ^^^Tb!'"^'  ^^^^^^ 

Z^V.^'s    'IZZ'%'  •'^-^"•-ion.  •Distilling 
e'xchangTrrcUrc^c^.^Sirt^c^r^^^'^^'  *"- 

fiv7«2iTire2"i;"*'"*'  ""^^  ^''^*"««-  ^y^-^  «"d  a 
ri!!  u^'  ^^  contaa,  vapor  reheat  distillation  svb- 

Wtlal  shakedown  to  operation  as  Sparate  units  T^'d  to 
operation  as  a  completely  integrated^Une  water  coi         t 

St  d^i^^.'^°'"P°"^™^  ^°^  ^  preliminary  pll« 
plant  design.    Fresh  water  cooler  performance  In  Vhe 

^/J!f  t"^^  ^^^"^  ^^^  ^"  satisfaaory,  but  it  is 

considerable  improvement.  The  di8tillatlo.n  system 
has  operated  with  only  minor  difficultie"         ^    ^ 
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HW-68442      OTS  $3.60 

Hkofard  Atomic  Products  Operation,  Richland,  Wash. 
CAC-880  Pu  RECLAMATION  FAaUTY  -  Z  PIj\NT 
GLOVE  BOX  OBSlCa^  STUDY,  by  G.  P.  Kesel  and 
R.  C.  Baker.  Repc.  on  Contraa  AT(4S-1)13S0. 
13  Feb  61.  33p. 


NVO-U56  GTS  $3.60 

Haralaiw  Chemical  Co. ,  Cleveland,  Ohio. 
PROGRESS  REPORT  FOR  APRIL,  1951,  by  J.  T. 
Pinkatoo  and  K.  S.  Willaon.   Rept.  on  Contraa 
W7405-eng-276.  10  May  51.  declaaaifled  2  May  60.  3Sp. 


ARP-31B7-I1       OTS  $5.60 

ITT  Research  Inst. ,  Chicago,  III. 
ELECTROSTATIC  CLASSIFICATION  OF  AIRBORNE 
PARTICLES,  byG.  Langer.   Final  rept.,  16  Aug  61- 
31  Jan  63.  on  Contraa  AT(11-1)578.   31  Jan  63, 
52p.  il  refa. 


ORNL-TM-403      GTS  $6.60 

Oak  Ridge  National  Lab. ,  Tenn. 
CHEMICAL  DEVELOPMENT  SECTION  B,  by  RE. 
Blanco.   Quarterly  progress  rept.  July-Sep  62,  on 
Contraa  W7406-eng-26.   7  Feb  63,  63p.  21  refa. 


ORNL-TM-457      qrS  $5.60 

Oak  Ridge  National  Lab.,  Tenn. 
CHEMICAL  TECHNOLOGY  IXVISI(»4,   UNIT 
OPERATIONS  SECTION,  by  M.  E.  WhaUey,  P.  A.  Haas 
•and  others.   Monthly  progress  rept.  Jan  61,  on  Con- 
traa W7406-eng-26.    25  Jan  63,  5^. 


EUctrical  and  Electronic  Enginaering 


NASA  N63-18861      OTS  $1.60 

Antenna  Lab. ,  Ohio  State  U.  Research  Foundation, 

Columbus. 
A  PROPOSED  METHOD  FOR  IMPROVING  THE  PASS- 
BAND  CHARACTERISTICS  OF  THE  PERIOEXC  INTER - 
FEROMETRIC  MODULATOR,  by  Richard  A.  Williams. 
Repc.  on  Grant  N8G-74-6a  1  June  6^  17p.  3  refs. 
Rept.  no.  1093-l.S-  NASA  CR-50702. 


NASA  N63-18360      OTS  $2.  60 

Astropower,  Inc. ,  Newport  Beach,  Calif. 
INVESTIGATION  OF  ZEOLTTE  MEMBRANE  ELEC- 
TROLYTES FOR  FUEL  CELLS,  by  A.  D,  Kelmers, 
A.  E.  Levy-Pascal  and  others.  Quarterly  progress 
rept.  no.  for  period  ending  18  Sep  62  on  Contract 
NAS7-150.  [1962]  27p.  7  refs.  Rept.  108-Ql;  NASA 
CR-50566. 


PBI81  542      OTS  $1.00 

Bureau  of  Naval  Weapons.  Washington,  D.  C. 
THE  WENNER  BRIDGE,  by  James  L.  Thomas.   Project 
Development  Technique.   BuWeps-BuShips  Calibration 
Program.    23  Mar  62,  35p.   Project  no.  21-DT-l. 


DESCRIPTORS:  *E|BCtric  bridges.  Operation.  Calibra- 
tion, Resistance  (Electrical),  Standards,  'Resistors, 
•Test  equipment  (Electronic). 

The  Wenner  bridge  is  employed  as  one  of  the  principal 
tools  in  the  establishment  and  maintenance  of  the  unit 
d  electrical  resistance  within  the  Navy  Calibration 
Program.    It  is  a  combination  bridge  which  can  be  used 
either  as  a  simple  Wheatstone  bridge  or  as  a  Kelvin 
double  bridge.   This  paper  presents  working  knowledge 
for  the  operation  of  the  Wenner  bridge. 


PB  163  591  OTS  $6.60 

Case  Inst,  of  Tech. ,  Cleveland,  Ohio. 
VARIATIONS  ON  THE  FIALKOW-GERST  SYNTHESIS 
TECHNIQUE,  by  V.  Prasad  KodaU.   Scientific  rept. 
no.  1  on  Contract  AF  19(628)1699.   Dec  62,  67p.  5  refs. 
AFCRL  62-972. 

DESCRIPTORS:  •Electrical  networks.  Synthesis. 
•Circuits,  •Functions,  Equations,  Mathematical 
analysis. 

The  redundance  of  solutions  characteristic  of  the 
Fialkow  Gerst  voltage  transfer  function  three  terminal 
network  synthesis  procedure  is  utiHzed  for  the  purpose 
of  reduction  in  numbers  of  elements.   Several  alterna- 
tives are  discussed  and  minor  degeneracies  leading  to 
a  substantial  reduction  in  complexity  are  pointed  out. 
The  Fialkow  Gerst  gain  is  maintained. 


PB  163  586 


OTS  $11.00 


David  Samoff  Research  Center,  Princeton,  N.  J. 
RESEARCH  ON  IMPROVED  THERMIONIC  CON- 
VERTER FOR  SPACE  OPERATIONS,  by  J.  R.  Fend- 
ley,  K.  G.  Hemqvist  and  others.   Final  rept, , 
1  Jan  60-31  Dec  61,  on  Contract  AF  19(604)6175. 
31  Dec  61,   143p.  67  refs.   ARPA  Order  no.   185-61; 
NP- 12090. 

DESCRIPTORS:  •Thermionic  converters,  •Space 
charges,  •Cesium  electron  tubes,  •Diodes  (Electron 
tubes).  •Plasma  physics.  Electrons.  Ions,  Lithium, 
Films,  Meuls,  •Trlodes,  Thermionic  emission, 
♦Energy  conversion,  •Electron  tubes. 

Contents: 

Space  charge  analysis  of  plasma  diode 

Direct  conversion  of  heat  to  electromagnetic  energy 

Plasma  synthesis  and  its  application  to  thermionic 

power  conversion 
The  duo-emitter  diode 
Studies  of  the  ion  emitter  beta  eucryptile 
Theory  of  ion  emission  from  film  coated  metal  surfaces 
Studies  of  the  plasma  trlode 
Comparison  of  three  approaches  to  low  temperature 

thermionic  power  conversion 
Energy  conversion  techniques. 
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NASA  N63-18410    OTS  $6.60 

Electro-Optical  Systems.  Inc.,  Pasadena,  Cal 
FUEL  CELL  ASSEMBLIES,  by  Harvey  Frank.  C  ]  W. 
Stepens,  and  J.  Neustein.    Quarterly  rept.  rto.  I 
10  Apr-10  July  62.  on  NASA  Contract  NAS7-100. 
10  July  62.  6lp.    4  refs.  EOS-3070-O-1: 
NASA  CR -50564. 


NASA  N63-1 8492     OTS    $10.10 

Electro-Optical  Systems.  Inc. ,  Pasadena.  Calll . 
FUEL  CELL  ASSEMBLIES,  by  Harvey  Frank. 
Quarterly  rept.  no.  2,  10  July-10  Oct  62.  on  NA^  i 
Contract  NAS7-100.    15  Oct  62.  30p.  EOS-3070-<)-2; 
NASA  CR -50565 


PB  163  651 


OTS  $2.60 


Electronic  Defense  Lab. ,  Mountain  View,  C^allfi 
APPUCATION  OF  A  TRAVELING  WAVE  RESONANT 
RING  QRCUIT  FOR  VOLTAGE  BREAKDOWN  TEST- 
ING OF  MICROWAVE  COMPONENTS,  by  R.  Vekrop 
and  W.  Shelton.    Rept.  on  Contract  DA  36-039-»c- 
78281.   28  Nov  59,  2lp.  8  refs.  Technical  memo    do. 
EDL-M243;  AD-231  853. 

DESCRIPTORS:  *Microwave  equipment,  Test  equ  >- 
ment,  S-band,  X-band.  •Waveguides,  •Traveling  wave 
tubes,  •Resonators,  Clrculu. 


anu 


Traveling-wave  resonant-ring  circuits  in  the  S  aiii  X 
bands  were  constructed  for  use  in  testing  the  power 
handling  capacity  of  microwave  components.    Advjti- 
tages  of  this  method  over  2  other  methods  are  given 
and  the  problems  involved  in  the  use  of  2  experimpnul 
ring  circuits  are  described  in  detail.   Finally,  It  (i 
shown  how  proper  design  and  operating  techniques  can 
overcome  these  problems  and  make  the  traveling-wave 
resonant-ring  circuit  an  extremely  useful  high-po»»er 
test  facility  for  microwave  components.    (Author) 

NASA  N63- 18033  OTS  $1.60 

General  Engineering  Lab. ,  Schenectady,  N.  Y. 
DEVELOPMENT  OF  LOW  TEMPERATURE  DIEL]  IC- 
TRIC  COATINGS  FOR  ELECTRICAL  OONDUCTdRS. 
by  K.  N.  Madies.   (Quarterly  progress  rept.  no.  sT 
on  Contract  NAB8-2442.   15  Oct  62,  17p.  NASACRfko338 


NASA  N63- 19204    OTS     $1.60 

r^^lt"S^^^^^"  ^^'-  '««•  of  Tech.,  Pasadena. 
GEAR  EQUIPMEm-  OF  DSIF  AKTBNNAS.  by 
W.  C.  Robinette.  Rept.  on  Contract  NAS7-100. 
15  Mar  63,  19p.  Technical  memo  no.  33-126: 
NASA  CR -50574. 


NASA  N63-18485      OTS  $2.60 

*^tl.£f^^*°°  ^^  '  ^*^'-  ^t-  ^  Tech. ,  PasaJJna. 
A  NEW  HORN  ANTENNA  WITH  SUPPRESSED  SIdT 
LOBES  AND  EQUAL  BEAMWIDTHS,  by  P.  D.  IW. 
Rept.  on  NASA  Contract  NAS7-100.    25  Feb  63,  21  x 
19  refs.   JPL  TR-32-354;  NASA  CR-50625.  ^ 


NASA  N63-19201     OTS     $8.60 

Jet  Propulsion  Lab.,  Calif.  Inst,  of  Tech..  Pasadena 
SPACE  PROGRAMS  SUMMARY  NO.    37-21.  VOLUME* 
in.  FOR  THE  PERIOD  MARCH  1,    1963  TO 

^ni^^Ai/?$l'  "^n"^  ^^  SPACE  INSTRUMENTA- 
TION FACIUTY.    Rept  on  Contract  NAS7-100. 
31  May  63,  91p.  refs.  NASA  CR-50763. 

PB  163  639  OTS  $12.00 

Microwave  Lab.,  Stanford  U.,  Calif. 
COUPLING  OF  MULTIPLE -CAVFTY  SYSTEMS,  by 
M.  A,  Allen.    Technical  repc  on  Contract  N6onr-25123. 
Apr  59,  168p.    17  refs.  M.  U  rept.  no.  584. 
AD- 21 5  455. 

DESCRIPTORS:  •Cavity  resonators.  •Traveling  wave 
tubes.  Waveguide  slots.  •Waveguide  couplers.  Electron 
beams.  Electric  fields.  Design.  Mathematical  analysis. 

Cavity  resonators,  coupled  together  by  various  methods, 
were  used  as  circuits  in  a  number  erf  high-power  TWT 
The  resonators  are  coupled  together  in  a  long  array  with 
a  means  provided  for  an  electron  beam  to  pass  through 
a  region  of  strong  longitudinal  electric  field.    Work  is 
concerned  primarily  with  the  type  of  coupling  obtained 
through  long  resonant  slots.    In  particular,  new  types  of 
structures  which  employ  slots  of  lower  resonant  fre- 
quency than  the  uncoupled  cavities  are  considered,  and 
it  is  shown  that  they  have  very  large  bandwldths  and 
high  Impedance,  and  are  therefore  desirable  circuits 
for  use  in  wide-band  high-power  TWT.    An  electromag- 
netic field  theory  is  given    which  successfully  predicts 
the  important  propagation  characteristics  qtf  these 
structures.    It  Is  shown  how  the  quafitity  E^O)/W  for 
the  structures  may  be  evaluated,  where  E(0)  is  the 
value  of  the  longitudinal  component  of  the  electric  field 
on  the  axis,  and  W  is  the  energy  stored  per  periodic 
length.    With  this  information,  the  usefulness  of  the 
structures  are  traveling- wave  tube  circuits  may  be 
assessed.    (Author) 

PB  163  624      OTS  $L60 

Moore  School  of  Electrical  Engineering,  U.  of 

Pennsylvania,  Philadelphia. 
INVESTIGATIONS  OF  THE  MEASUREMENT  OF 
NOISE,  by  Francis  T.  Nicholson.   Progress  rept. 
^rZ:'.\  J"^y"*  Sep  52,  on  Contraa  NOI)sr-491 28. 
AD-S7"'26*"  *  ^'   '^^®*"'^'' ™*-  "^  no-  53-12; 

DESCRXPTORS:  •Noise  (Radio),  •SIgnal-to-nolse  ratlou 
Measurement,  Communication  systems.  Teletype 
systems,  Thyratrons,  Pulse  modulation,  Nrtse 
analyzers.  Measuring  devices  (Electrical  and 
Electronic). 

A  theoretical  analysis  and  an  experimental  Investigation 
have  been  performed  to  determine  the  manner  in  v^ch 
pulse-modulaied  fluctuation  noise  (such  as  occurs  for 
corona  resulting  from  a.  c.  applied  voltages)  depends 
upon  the  bandwidth  of  the  measuring  Instrument  and  the 
duty  cycle  of  the  noise  pulses.    Both  theoretical  and 
expert  menul  results  of  studies  of  interference  effects 
have  been  obtained  for  the  video-operated  Blcom 
(Binary  Communication  system)  and  teletype  systems 
In  its  present  state  the  6D4  thyratron  noise  source  has 
a  total  output  of  greater  than  12  volts  r.  m.  s.  over  a 
30  kc  passband.   (See  also  PB  107  597) 
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PB  163  62S  OrS  H.60 

Moore  School  at  Blsctrlcal  BoglnBerlng.  U.  at 

PeniMylvaiiia,  PUtodBlphUu 
INVBSriGATI0h6  OP  TH£  MEASURBMBKT  GP  NOIS^ 
by  Francis  T.  NlcholMa  aad  David  Joaeph.  Progress 
rept.  no.  77,  1  Oct-31  Dec  S2,  oo  Contract 
NCfasr  49128.  15  Jan  S3,  SOp.  15  rata.  Research  Olv. 
rape  no.  53-22;  AD-29  72S. 

DBSCRHTORS:  *hMae  (Radlt^.  Sourcea,  Noise  ana- 
lyaera,  Mettra,  *Blectrlcal  corona,  Circuiu,  Cali- 
bration, Meaaurlng  devices  (Electrical  and  Electronic), 
Tasca,  Measuremenc,  *Radio  iocerference. 

Progress  is  repotted  oa  studies  at  interference  effects, 
noise  sources,  loop  calibration,  and  compoelte  noiae 
meter  detector.  The  study  of  the  characteristics  at 
corona  noise  was  oompkced  and  a  final  report  of  this 
work  is  included  wMch  discusses  corona  sources,  ex- 
perimental oonditiaas,  electrical  circuits,  needle  to 
plane  corona,  wire  to  plane  corona,  and  wire  to  wire 
coraaa.  (See  als  PB  163  624) 


FB  163  626  OTS  $1.10 

Moore  School  of  Electrical  Engineering,  U.  of 

Pransylvaaia,  Fbiladelphia. 
INVESnCATWNS  OF  1«E  MEASUREMENT  OF 
NOISE,  by  Francis  T.  Nicholson.    Progress  rept. 
no,  28,  1  Jan-31  Mar  53,  oo  Contract  NObsr  49128, 
15  Apr  53,  9p.  Research  EHv.  rept.  no,  53-32; 
AD-29  726. 

DESCRIPTORS:    *  Radio  interference,  *Nolse  (RadioX 
Frequency  modulatloa,  Oacilloscopes,  Measurement. 

Tests  on  the  Bleom  were  completed  for  both  AM  andPM 
operation.    Work  aimed  at  determining  the  validity  of 
the  transmission  line  method  of  generating  a  standard 
field  was  continued.    An  analysis  was  made  of  the 
problem  of  determining  rectification  efficiency,  as- 
suming the  exponential  diode  characteristic,  for  sinus- 
oidal, and  rectangular  pulse,  modulated  sine  waves, 
(See  alao  FB  163  625) 

n  163  628  OTS  $ia  10 

Moore  School  of  Electrical  Engineering.  U.  at 

Pennsylvania,  Philadelphia. 
INVESTIGATIONS  OF  THE  MEASUREMENT  OF 
NOISE,  by  R.  S.  Bcrkowltz,  A.  Eckersley  and  others. 
Progress  rept.  no,  29,  1  Apr-30  June  53,  on  Contract 
NObsr  49128.    15  July  53»  121p,    10  refs.  Research  Dlv. 
rept.  no.  54-04;  AD-29  727. 

DESCRIPTORS:  •Noise  (Radio),  'Radio  interference. 
Sources,  Noise  analyzers.  Meters,  Communication 
systems.  Measuring  devices  (Electrical  and  Electronic), 
Teletype  systems,  Transmissian  lines.  Calibration. 
Radlofrequency,  *Loop  antennas.    Errors. 

Theoretical  studies  of  loop  calibration  were  continued, 
and  some  experimental  work  was  completed  on  the 
transmission -line  method  of  loop  calibration.  Retarda- 
tion effects  at  HP  and  the  effect  of  wall  conductivity  at 
LF  limited  the  usefulness  of  the  ex^ession  which  was 
previoualy  obtained  for  the  field.    Theoretlcai  studies 
were  devoted  to  the  determination  of  the  extent  to  which 


the  expression  would  be  usable  for  computl;^  the  field 
'Within  a  given  accuracy;  the  frequency  range  studied  was 
15  kc  -  25  mc    A  method  was  developed  to  estimate  the 
error  at  the  HF  end  of  the  range;  analysis  at  the  LF  end 
of  :*:e  range  indicated  that,  as  long  as  the  enclosure  was 
an  effective  shield,  the  error  was  small.  The  quasi - 
stationary  solution  was  considered  applicable,  without 
excessive  error,  in  situations  similar  to  those  en- 
countered in  a  screen  room.    Experimental  studies  con- 
alated  of  measuring  the  sensitivities  of  2  loop  antennas; 
above  12.5  mc,  a  departure  from  the  expected  behavior 
was  observed.    Results  of  interference -effect  studies 
are  discussed;  recommendations  are  given.  Progress  is 
reported  on  (1)  error  probabilities  as  a  measure  of 
Interference  effect  for  AM  and  FM  transmission  and 
(2)  teletype  experiments  which  allowed  the  determination 
of  interference  effect  as  a  function  of  the  amplitude  of 
Interference  of  sine-wave,  random,  or  impulse-type 
interference.    (DDC  abstract)  (See  also  PB  163  626) 


PB  163  627   OTTS  $1.60 

Moore  School  of  Electrical  Eaftneeiing.  U.  of 

Pennsylvania.  Philadelphia. 
INVESTIGATIONS  OF  THE  MEASUREMENT  OF 
NOISE,  by  A.  Eckersley  and  P.  R.  Gyllenhaal.    Prog- 
reaa  rept.  no.  30t  1  July- 30  Sep  53^  on  Contract 
NObsr-49129.    15  Oct  53,  17p.    Research  Dlv.  rept. 
no.  54-16;  AD-29  728. 

DESCRIPTORS  'Ncrise  (Radio),  *Radio  interference, 
Qrcuita,  Noise  analyzers.  Meters,  Communication 
systems.  Tests. 

Experimental  work  was  continued  on  the  balanced  AM 
s)r8tem  in  order  to  obtain  closer  agreement  with  theo- 
retical results;  simple  noise  sources  were  used,  and 
the  data  were  concentrated  in  the  threshold  region  to 
avoid  overloading.    Noise-mixture  studies  were  imtiate<i^ 
and  preliminary  results  were  obtained  with  the  FM 
system  for  random-  and  impulsive -type  interference  of 
varying  percentage  mixtures.    The  relationship  between 
interference  effect  on  communication  system  and  the 
indications  of  detector  circuits  in  the  presence  of  the 
Interference  are  discussed.    A  detector  circuit  for 
indicating  the  interference  effect  of  noise  must  be  able 
(1)  to  compensate  for  the  different  threshold  effects  of 
random  and  impulse  noise  and  (2)  to  take  into  sccount 
the  normalization  of  impulse  noise.    The  solution  of  the 
problem  of   rectification  of  the  slnusoidally  modulated 
sine  waves  by  an  exponential  diode  was  not  rapidly  con- 
vergent; some  manipulation  permitted  a  rapidly  con- 
verging solution,  and  good  agreement  was  then  obtained 
with  experimental  data.    Performance-test  results  are 
reported  for  an  ANAJRM-17  meter.    A  composite 
noise-meter  detector,  which  was  tested,  is  described. 
(DOC  abstract)  (See  also  PB  163  628) 

PB  163  629      OTS  $4.60 

Mocre  School  of  Elearical  Engineering,  U.  of 

Pennsylvania,  Philadelphia. 
INVESTIGATIONS  OF  THE  MEASUREMEjn*  OF 
NOISE,  by  A.  Eckersley  and  P.  R.  Gyllenhaal.   Prog- 
ress rept.  no.  31.  I  Oct-31  Dec  53,  on  Contraa 
NObar  49128.    15  Jan  54,  40p.   Research  Div.  rept. 
no.  54-28;  AD-29  729. 


DESCRIPTORS:  •Noise  (Radio).  •Radio  interfetence. 
communication  systems.  Circuits.  Detection,  Noise 
analyzers,  Meters,  Measuring  devices  (Electriklal 
and  Electronic),  Measurement.  Tests.  | 

The  apparatus  construaed  for  obtaining  amplitude- 
probability  distributions  is  described;  the  threshpld 
value  of  the  counting  apparatus  was  found  to  be  75  mv 
Tijeoperation  of  the  apparatus  was  checked  by  taking  a 
distribixion  of  constant-ampUtude  pulse  noise;  a  distri- 
bixion  with  a  sharp  spike  at  peak  value  (zero  elsewhere) 
was  obtained.  A  symmetrical  distribuaon  about  die 
quasl-peak  was  shown  for  random  noise,  and  a  less 
symmetrical  distribution  was  observed  with  conanuu- 
tor  noise.   The  ignition  noise  gave  a  distributloo  skewed 
toward  the  peak.  Indicating  large  pulses  of  widely  vary- 
ing peaks;  and  the  Purdue  impulse  generator  showed  a 
small  variation  in  peak  values.   The  test  equipment  used 
in  making  composite  noise-meter  deteaor  measore- 
ments  is  essentially  the  same  as  that  used  for  daer- 
minlng  amplitude  distributions;  test  descriptioni  are 
included.   Deteaor-clrcuit  analysis  was  continuad  with 
work  on  exponential-diode  characteristics  in  retttion  to 
die  usual  condlrlons  in  sUde-back  circuits.   SorrtS 
significsnc  conclusions,  which  were  experimentally 
verified,  are  J.acussed  with  regard  to  the  accuracy  of 
slide-back  circuits.   A  study  was  made  of  the  response 
of  discontinuous  linear  circuits  to  CW.  modulated  CW 
and  pulsed  CW  with  various  pulse  envelopes.   Prcgress 
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is  reported  on  performance  tests  of  the  AN/URM-17, 
the  composite  noise  deteaor,  and  impulse-calibratcr 
teat%.  (DDC  abstract)  (See  also  PB  163  627) 

PB  163  630      OTS  $2.60 

Moore  School  of  Electrical  Engineering,  U 

Pennsylvania,  Philadelphia. 
INVESTIGATIONS  OF  THE  MEASUREMEOT  Or 
NOISE,  by  Alfred  Eckersley  and  Pietro  P.  LombJidIni 

Ii^"/ar^i*-  ,f-  ^^'  ^  J"-^^  Mar  54.  on  Contraa 
NObsr  49128.    15  Apr  54,  30p.   Research  Div.  rapt. 
DO.  54-36;  AD-36  882.  ^*^ 

DESCRIPTORS:  •Noise  (Radio),  •Radio  interfere 
Circuits,  Noise  analyzers.  Meters,  Measuring 
devices  (Electrical  and  Electronic),  Tests. 

A  description  is  given  of  the  ANAJRM-17  circuit,  kjcns 
with  a  detailed  account  of  the  meter  performance^ iherT 
impulsive  inpics  were  used,   A  lack  of  correspondence 
was  observed  between  scale  indication  and  the  reUtive 
pulse  inpix  when  the  qussi-peak  deteaor  was  in  ijae 
Experimental  data  Indicated  that  this  positive -cufraiure 
effea  was  attributable  to  the  nonUnear  behavior  of  the 
gain-controllea  ^lourth)  stage.   The  type  of  overshoot 
which  occurred  in  the  third  stage  when  the  Mas  o^  this 
■uge  was  large  could  contribute  to  an  over-all  piitive- 
curvature  effeo.  The  effeas  contributing  to  positive 
curvature  Involved  large  bias  on  the  tubes  where  they 
originated.   Large  bias  on  the  fourth  stage  was  obtgined 
In  1  tube  with  the  AGC  system  in  use  with  the  URM-17. 
The  operation  of  tubes  in  a  regior  where  the  tranJton- 
ductance  was  a  rapidly  varying  funaion  of  bias  caused 
objeaionable  nonlinearity.   In  order  to  dispose  of  tfie 
causes  of  the  Inaccuracies,  recommendations  are  made 
tor  (1)  applying  the  AGC  to  2  suges,  preferably  iW- 
level  ones,  and  (2)  arranging  the  CAL  control  (thd 
manual  adjustment  of  the  IF  gain  in  the  third  stagij  to 
operate  on  lower-level  stages  or  to  prevent  nonUnear 
operation  of  any  of  the  fixed-gain  stages.  (DDC  a»f 
•traa)  (See  also  PB  163  629) 
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Moore  School  of  Elearical  Engineering,  U.  of 

Pennsylvania,  Philadelphia. 
INVESTIGATIONS  OF  THE  MEASUREMEOTS  OF 
NOISE,  by  Alfred  Eckersley  and  David  B,  Geselowitz 
Progress  rept.  no.  34,  1  July-30  Sep  54,  on  Contraa 
NObsr  49128.    15  Oa  54,  47p.  3  refs.  Research  Div 
rept.  no.  55-00;  AD-54  517. 

DESCRIPTORS:  •Noise  (Radio),  •Radio  interference, 
Circuits,  Noise  analyzers,  Meters.  Measuring  devices 
(Electrical  and  Electronic),  Tests. 

Progress  is  reported  on  performance  tests  on  AN/URM- 
47,  IF.  anddeteaor  circuits  of  PRM-1.  deteaor 
circuit  analysis,  I.  F.  overload  faaor,  loop  sensi- 
tivity, and  studies  of  interference  effea  (objeaive 
noise  measurement).  Also  included  is  the  report:  Re- 
sponse of  an  ideal  noise  meter  to  continuous  sine  wave, 
recurrent  impulses  "nn  random  noise.  (See  also 
PB  162  628) 

PB  163  632  OTS  $8.10 

Moore  School  of  Electrical  Engineering,  U.  of 

Pennsylvania,  Philadelphia. 
WVESTIGATIONS  OF  THE  MEASUREMENT  OF 
NOISE,  by  Alfred  Eckersley,  Hans  S.  Gruenberg  and 

^^'    ^^^*^  ""^P*-  ~-  ^'  1  Oct-31  Dec  54.  on 
Comract  NObsr  49128.    15  Jan  55,  84p.  5  refs.  Moore 
School  rept.  no.  55-13;  AD-54  516. 

DESCRIPTORS:  •Noise  (Radio),  'Radio  interference. 
Circuits,  •Loop  antennas.  Coaxial  cables.  Noise 
malyzers.  Meters,  Measuring  devices  (Electrical  and 
Electronic),  Tests. 

The  report  includes: 

Performance  tests  on  AN/URM-47 

Loop  sensitivity  in  the  URM-6  and  PRM-1 

Tests  on  loop  antenna  91077-2 

Directivity  patterns  of  loop  antennas  used  with  the  PRM-1 

^^^u^!i1  '^  reported  on  coaxial  cable  shielding. 

T^-587  AJ  modification,  and  studies  of  Interference  ef- 
PB163  63lT   ^^  "°***  nieasurements).    (See  also 


NASA  N63- 18318  OTS  $1.10 

New  York  U.  Coll.  of  Engineering,  N.  Y. 
SYNCHRONIZATION  OF  DECISION  FEEDBACK  SATEL- 
UTE  TELEMETRY  SYSTEMS,   by  Bernard  Harris  and 
Robert  Sommer.   Technical  memo  no.  8  on  Contract 
NAS5-408.  21  Mar  61,  7p.  NASA  CR-50610. 


OTS  SB-405.  revised  $0.10 

Otti<x  of  Technical  Services,  Dept.  of  Commerce, 

Washington.  D.  C. 
RELIABILITY  AND  (QUALITY  COtfTROL.  Sep  62.  36p. 
748  refs.   OTS  Selealve  Bibliography  SB-405.  rev. 

DESCRIPTORS:  •Reliability  (ElectroWcs),  •Quahty 
control.  •Bibliographies,  Human  engineering, 
Sutistical  processes.  Mathematical  models. 
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UBtn  748  reports  and  trans  latlana  added  to  the  OTS 
coUecticxi  during  the  period  1950  through  September 
1962.  Covers  rcacarch  on  system  reUability  studies, 
predicting  reliability,  environmental  experiments  and 
testing,  human  factors  in  reliability,  statistical  tech- 
niques and  mathematical  models,  reliability  d  ground 
electronic  equipment  and  other  devices.  Also  includes 
quality  control  for  complex  items,  continuous  quality 
control  sampling,  statistical  methods  for  quality  con- 
trol among  other  subjects.   (Author) 

NYO-10078   OTS  $1.60 

Radio  Corp. ,  at  America,  Lancaster,  Pa. 
RESEARCH  AND  DEVELOPMENT  OF  A  LARGE  DE- 
MAGNIFYINC  IMACiE  INTENSIFIER.  by  R.  D. 
DesRochers  and  A.  L.  Morehead.    Quarterly  progress 
rept.  no.  3,  1  Apf30  June  62,  on  Contract 
AT(30-l)284a    13  July  62,  Up. 


SCTM- 100-62-81      OTS    $2.60 

Sandia  Corp. .  Albuquerque,  N.  Mex. 
CHARACTERISTICS  OF  THE   LINEAR  VARIABLE 
MFFERENTIAL  TRANSFORMER  GAGE  HEAD,  by 
C.  Furnbcrg.   Rept.  on  Contract  AT( 29 -1)789. 
Dec  62,  2lp.  1  ref . 


SCR-589   OTS  $1.10 

Ssndla  Corp. ,  Albuquerque,  N.  Mex. 
THE  EFFECTIVE  HALF-LENGTH  OF  CYLINDRICAL 
ANTENNAS  LESS  THAN  1. 3  WAVELENGTHS  LONG 
WITH  TABLE,  by  C.  W.  Harrison.  Jr.    Nov  62.  8p. 


SCTM-39-62(25>       OTS  $1. 10 

Sandia  Corp. ,  Albuquerque,  N.  Mex. 
ELECTRONIC  SHAPING,  by  W.  D.  Rabum.    Repc  on 
Contract  AT(29-1)789.   Aug  62,  lOp. 


SCR -590  OTS  $3.60 

Sandia  Corp.,  Albuquerque.  N.  Mex. 
MONOPOLE  WITH  INDUCTIVE  LOADING,  by  C.  W. 
Harrison,  Jr.  Nov  62,  34p.    6  refs. 


PB  163  638  OTS  $9.60 

Sturford  Blecironics  Labs.,  Stairford  U.,  Calif. 
THE  DESIGN,   PHYSICAL  REAUZATION,  AND  TRAN- 
SIENT BEHAVIOR  OF  DOUBLE -TUNED  AMPLIFIERS 
OF  ARBITRARY  BANDWIDTH,  by  Malcolm  M. 
McWhorter.  Technical  rept.  no.  58  on  Contract 
•N6onr  251,  Taak  7.  9  Feb  53,  118p.  48  refs.  AD-4318. 

DBSCRDTORS:  •AmpUfiers,  •Band-pass  amplifiers, 
•Tuned  amplifiers.  Design.  Transients,  Circuits, 
Analog  systems. 

An  expeiliiiental  study  of  new  synthesis  techniques  re- 
mihed  in  a  stagger-tuned,  double-tuned  amplifier  which 
hss  a  center  frequency  of  30  mc,  an  18. 2-mc  bandwidth, 
a  msximslly  flat  gain  characteristic,  and  a  midband 
g^n  of  43. 2  db.  An  exaa  low -pass  to  band-pass  trans- 
formation was  employed  which  permits  utilization  of 
both  double-tuned  interstages  and  staggering  techniques. 


The  design,  tuning,  and  limitations  of  the  physical  net- 
works to  produce  such  an  amplifier  are  discussed  to- 
gether with  the  measured  characteristics  of  the  experi- 
mental amplifier.   The  staggering  technique  permits 
cascading  stages  without  narrowing  the  over-all  band- 
width.  An  amplifier  was  designed  without  staggering  to 
obtain  a  comparison  of  staggered  and  nonstaggered 
double-tuned  amplifiers.  Methods  of  obtaining  the  tran- 
sient response  are  reviewed,  and  the  need  for  a  simple 
method  of  obtaining  the  transient  response  is  demon- 
strated. An  analog  circuit  containing  only  single-tuned 
RLC  and  RC  circuits  Is  described.  The  analog  has  the 
advantages  of  precision  and  ease  of  tuning.  The  results 
obcainea  from  the  analog  are  oscillograms  which  show 
the  envelope  of  the  transient  response  of  2,  very-wide- 
band, stagger-tuned,  double-tuned  amplifiers.  The 
analog  can  also  be  used  to  measure  the  rejection  of 
transient  signals  with  carrier  frequencies  outside  of  the 
pass  band  of  the  analog.    Results  of  measurements  of 
the  transient  selectivity  are  included.  (DDC  abstract) 


AD- 289  510 


OTS  $11.00 


Stanford  Electron! js  Labs. ,  Stanford  U. ,  Calif. 
INVESTIGATION  OF  RUBY-OPTICAL-MASER 
CHARACTERISTICS  USING  MICROWAVE  PHOTO- 
TUBES, by  B.  J.  McMurtry.    Rept.  on  Contracts 
DA  36 -a39-sc- 85387  and  AF  49(638)660.   July  62,   150p. 
53  refs.   Technical  rept.  no.   177-3;  SEL-62-097. 

DESCRIPTORS:  'Masers.  •Lasers,  'Ruby,  •Photo- 
tubes,. •Microwave  equipment,  •Photomultipllers, 
•Cavity  resonators,   ♦Travelling  wave  tubes.   Light 
communication  systems.  Broadband,  Optics,  •Inter- 
fenxneters,  Oscellation.  Fluorescence,  Noise,  S  band, 
X  band.  Low  temperature  research.  Electron  guns. 

This  report  is  concerned  with  the  photoelectric  mixing 
of  optical  signals  separated  by  a  microwave  frequency. 
This  process  is  shown  to  have  important  applications, 
both  in  broadband  optical  communications  and  in  the 
spectroscopy  of  optical  masers  (lasers).    Two  major 
topics  are  discussed.  The  first  has  to  do  with  improve- 
ments and  innovations  in  the  demodulation  of  broadband- 
modulated  light.    The  second  topic  is  the  application  of 
this  method  of  photoelectric  mixing  to  the  study  of  the 
ruby  laser. 

FB  163  637      OTS  $6.60 

Stanford  Electronics  Labs. ,  Stanford  U. ,  Calif. 
A  TRAVELING-WAVE  ELECTRCW  DEFLECTION 
SYSTEM,  by  Richard  C.  Honey.   Technical  rept.  no.  63 
on  Contraa  N6onr  251,  Task  7.   1  May  53.  67p. 
21  refs.   AD-12  598. 

DESCRIPTORS:  •OsciUoecopes,  •Cathode  ray  tubes, 
•Traveling  wave  tubes,  •Electron  beams,  Defleaion, 
Electric  fields. 

A  detailed  study  is  made  of  a  slow-wave  structure 
whose  transverse  electric  fields  may  be  utilized  for 
deflecting  an  electron  stream.   It  is  a  special  case  of 
parallel  zig-zag  lines  since  it  does  not  propagate  a 
mode  whose  transverse  electric  fields  are  zero  aloi^ 
the  plane  of  symmetry.  The  phase  velocity  of  such 
lines  as  a  function  of  frequency  is  determined  both  theo- 
retically and  experimentally  for  a  wide  range  of  geo- 
metries.  A  theoretical  analysis  of  the  mtei  action  of 
electrons  with  purely  transverse  fields  is  Included 


whi^  takes  into  account  die  deflection  occurrihg  within 
the  deflection  space  as  well  as  within  the  drift  n>ace 
The  results  are  applied  to  traveUng-wave  structures" 
and  the  electron  velocities  are  determined  whlSi  pro^ 
duce  the  maximum  defleaion  as  a  function  of  ft^uency 
phase  velocity,  and  geometry  of  struaure  and  tfrift 
space.   A  tube  utilizing  a  zig-zag  line  defleaion  struc- 
ture 9  in.  long  was  built  and  its  phase  velocity  meas- 
ured from  100  to  2700  mc.  The  tube  exhibited  k  maxl- 
mupi  sensitivity  of  over  1  mm  total  defleaion  for  an 

^.^^T  *  *^*!!'°*  ^  '"^    '^^  defleaion  sensi- 
tivity is  discussed  from  several  theoretical  viewpoints 
A  matching  sealon  tapering  from  coaxial  Une  tp  line- 
over-plane  transmission  Une  is  described  in  det&il    it 

ttJZi^.T  ""^  ^«'="8  ""^  struaures,  m  either 
the  forrt  of  a  line  over  a  plane  or  of  parallel  lines, 
snow  promise  for  use  in  traveUng-wave  deflea  (» 
devices.  (DDC  abstraa)  "«=«<« 

NASA  N63- 18049  OTS  $1. 10 

aanford  Research  Inst. ,  Menlo  Park,  Calif 

DEVELOPMENT  OF  HIGH  ENERGY  BATTERms,   by 

r\V  2^!^   Quarterly  progress  rept.  no.  4,: 

J^'u^^i-^^^'  r?-  ^-^^-  Sept  60.  on  C^ract 
NASw-lU.  27  Mar  61,  4p.  NASA  CR-50130. 


NASA  N63-17140       OTS  1.60 

Stanford  U. ,  Callt 

ENHANCED  ULTRAVIOLET  OUTPIJT  FROM  dOUBI  R. 

^SED  FLASH  LAMPS,  by  J.  L.^mett  and^^^^^ 

hoh  f^"^^*^   ^^^  °"  NASA  Grant  N8G-33J. 
[1963]  12p.  1  ref.   NASA  CR-50175. 
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Ordnance,  MissilM,  and  Satellite  Vehicles 

NASA  N63-16028   OTS   $14.50 

General  Dymmlcs/Astronaurtcs,  San  Diego,  cillf. 
STUDY  OF  PRINCIPLES  OF  METEROID  PROTBC- 
TION,  by  R.  F.  Rolsten.  H.  H.  Hunt,  and  J.  N. 
WeUnitz.    Rept.  on  NASA  Contract  NAS8-875.  Atr  62. 
212p.    72  refs.    AE62-0413.  ^^ 

NASA  N63- 18390      OTS  $6.60 

General  Electric  Co. ,  Schenectady,  N.  Y 
DESIGN  CRFTERIA  FOR  ZERO-LEAKAGE  COh  ■ 
NECTORS  FOR  LAUNCH  VEHICLES.    VOLUME  I. 
SUMMARY,  CONCLUSIONS,  AND  DESIGN  EXA\ipLES 
byT.  P.  Goodman.    Interim  rept..  Mar  62-Feb  63.  on 
Contraa  NAS8-4012.    15  Mar  63,  65p.   15  refs. 
NASA  CR-50557. 


NASA  N63- 18159      OTS  $11.00 

General  Electric  Co. ,  Scheneaady,  N.  Y 

SISSLP"^'*'^  ^^^  ZERO-UEAKAGE  CON 
NECTORS  FOR  lj\UNCH  VEHICLES,  VOL  3  - 
ffiAUNG  ACTION  AT  THE  SEAL  INTERFACE, 
Forrest  O.  Rathbun,  Jr.   Final  rept..  Mar  62-Feh 


by 
63, 


NASA  N63- 18323  OTS  $10. 10 

General  Electric  Co. ,  Schenectady.  N    Y 
5^?^  CRITERIA  FOR  ZERO- LEAKAGE  CON- 
NECTORS FOR  LAUNCH  VEHICLES,   VOLUME  6  - 
^™ONMENTAL  EFFECTS,    by  S. 'Levy.  Final  rept. , 
Mar  62-Feb  63,  on  Contract  NAS8-4012.  15  Mar  63 
130p.  13  refs.  NASA  CR-50562. 

AD-277  806  OTS  $15.00 

General  Electric  Co. ,  Schenectady,  N.  Y 
RESEARCH  AND  FEASIBILITY  STUDY  OF  CONTROI 
LOGIC  TECHNIQUES  FOR  SPACE^ICLE^? 

and  L.  R.  Wood.   Final  rept. .   15  Feb-15  Nov  61.  on 
Contract  AF  33(616)7871.    Apr  62,  226p.  28  r^s 
ASD-TDR -62^76;  NASA  N62-13881. 

DESCRIPTORS:  •Spacecraft.  -Attitude  control  systems. 
Computer  logic.  FUght  simulators,   •Control  simula- 
tors. Analog  computers. 

The  prime  objectives  of  this  program  were  to  study 
space  vehicle  attitude  control  logic  techniques,  deter- 
mine the  feasibility  of  their  use  in  the  field  of  space 
vehicle  control,  and  establish  design  criteria  foVtheir 
mechanization.   Tm)  self-adaptive  logic  techniques 

'I'^i^^'^  **^  °"  P*«'  f^^o'-y  information 
r^"^  °V^  °^  "^  "'"^^  '^y^^e  boimdaries  and  the 
other  based  on  past  history  information  derived  within 
the  limit  cycle  boundaries.   The  feasibility  of  both 
techniques  to  produce  stable  and  economical  attitude 
control  systems  has  been  established  through  analysis 
and  computer  studies.   One  system  was  melhaniz^aLl 
successfully  "flown"  on  a  single-axis  space  veS 
simulator     Both  of  the  reported  techniqW;  app^r  to 
^^T  ''"""''  potential  in  that  both  are  s^Se  with 
a  liberal  parameter  tolerance  and  both  require' no 
direct  error  rate  information  and  only  null  type  ixjsition 
information.   The  highly  invariant  and  easilXSS 
parameter,  time,  furnishes  all  additional  inputs 

^Tr-fT""^  '°  *PP^y  "**  ***^-    ^«'8n  criteria  for 
S^nlnn  *' ^P^'T^^ontrols  using  either  of  the  logic 
^ti^T»  H      !!^  developed,  and  the  actual  mefhani- 
zation  is  described  and  discussed.    (Author) 

NASA  N63- 19735  OTS  $0.50 

Gockterd  ^ce  Flight  Center.  National  Aeronautics 

and  J^ce  Administration,  Greenbelt,  Mi 
TOE  EFFECT  OF  SOLAR  RADIATION  PRESSURE  ON 
]^\f^0FJXPLORER  Xn.    by  F.  V.  F^f 
Aug  63,   16p.  5  refs.  NASA  TN  D-1855. 

NASA  N63- 18601       OtS  $2Z  25 

Goddard  Space  FUght  Center,  National  Aeronautics 
and  Space  Administration,  Greenbelt,  Md. 

r»S^^^"^^  ^  "^"^  NIMBUS  PROGRAM  REVIEW 
(HELD  AT  VALLEY  FORGE,    PA.  T 
NOVEMBER  14-16,  1962,  by  Harry  Press.    (19621 
405p    11  refs.   NASA  TM  X-SOISI;  NASA  X-650-62-226- 
Uncludes  NASA  N63- 18602- 18622, 
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NASA  N63-19783      OTS$2.60 

)ec  Propulaiai  Lab. ,  Calif.  Inst,  of  Tech. ,  Pasadena. 
DEVELOPMENT  OF  THE  MIDCOURSE  TRAJECTORY- 
CORRECnON  PROPULSION  SYSTEM  FOR  THE 
RANCSR  SPACECRAFT,  by  Dooald  H.  Lee.  Rept.  on 
Contract  NAS7-10a  15  Mar  63,  25p.  10  refs.  Techni- 
cH  rept.  no.  32-335;  NASA  CR -50727. 


NASA  N63- 18032      GTS  $1.60 

Jet  Propulsion  Lab. ,  Calif.  Inst,  of  Tech.,  Pasadena. 
SELECTION  OF  POLYMERIC  MATERIALS  FC» 
SPACECRAFT  APPUCATION.  byR.  A.  Boundy.  Rept. 
on  Contraa  NAS7-100.   15  Oct  62,  20p.  5  refs. 
Secciao  rept.  no.  353-1. 


NASA  N63- 19787      GTS  $3.60 

Jet  Propulsion  Lab.,  Calif.  Inst,  of  Tech.,  ftsadena. 
SYNCOM  I  IGNITER  SQUIB  MVELOPMEKT  AND 
QUALIFICATIC»4,  by  M.  Joseph  Cork.   Rept.  on 
Contraa  NAS7-100.  3  June  63,  40p.  2  refs.  Technical 
rept.  no.  32-444;  NASA  CR -50779. 


TID-18041   OTS  K60 

Los  Alamos  Sdendflc  Lab. .  N.  Mex. 
STRETCH  BKW  —  A  CODE  FOR  COMPUHNG  THE 
DBTCWATION  PROPERTIES  OF  EXPLOSIVES,  by 
Charles  L.  Madec  Rept.  on  Cootract  W7405-eng-36. 
11  Dec  62,  48pw  3  refa.  GMX-2-R-62-3. 


NASA  N63- 16801  OTS  $15.00 

Marshall  SjMce  Fll^t  Center,  National  Aeronautics 
and  Space  Administracion,  Huntsville,  Ala. 
PROGRESS  REPORT  NO.   3  ON  STUDIES  IN  THE 
FIELDS  OF  SPACE  FUOfT  AND  GUIDANCE  THEORY 
15  jun-20  Dec  62.  by  E.  D.  Geissler.  6  Feb  63,  226p. 
58  refs.  MTP-AERO-63-12;  NASA  TM  X-50077. 


FB  163  647   OTS  $14.00 

MotDtola,  Inc.,  Scottsdale,  Ariz. 
AUTC»4ATIC  PLOT  OF  ELECTRONIC  WEAPCW  INFOR- 
MATICS STUDY.    VOLUME  IL    EMITTER  MOVEMENT 
SHEETS,    Final  rept.,  1  Mar-15  Dec  59,  on  Contract 
DA  36-O39-BC-8O002.  Mar  60,  205p.    Rept.  no.  USAEPG 
SIC  902-20;   AD- 248  018. 

DESCRIPTORS:  •Data  processing  systems,  ^Display 
systems,  *Aiined  forces  operations,  *  Electromagnetic 
warefare.  Weapons  systems.  Tracking,  Radar  jamming. 
Radio  jamming. 

The  emitter  movement  sheets  are  a  record  of  the  dau 
used  to  supply  information  for  the  production  of  the 
scenario  tape  described  in  the  first  volume. 

NASA  N63- 18405  OTS  $1.60 

National  Aeronautics  and  Space  Administration, 

Washington,  D.  C 
CHRONOLOGY  OF  MAJCm  NASA  LAUNCMNGS. 
Historical  rept.  no.  8,  1  Oct  58-31  Dec  62.  Jan  63, 
13p.  NASA  TM  X-50133.  g 


NASA  N63- 19610  OTS  $0.50 

National  Aeronautics  and  Space  Administration, 

Washington,  D.  C. 
IMPORTANT  STRUCTURAL  RESEARCH  PROBLEMS 
FOR  THE  SUPPORT  OF  FUTURE  SPACE  MISSIONS, 
by  Lewis  H.  Abraham.  Aug  63,  19p.  NASA  TND- 2059. 


NASA  N63-11137      GPO$1.SO 

National  Aeronautics  and  Space  Administration, 

Washington,  D-  C 
PROCEEDINGS  OF  THE  SECOND  NATIONAL  CON- 
FERENCE ON  THE  PEACEFUL  USES  OF  SPACE, 
SEATTLE,  WASHINGrON,  MAY  8-10,   1962.  Nov  62, 
272p.  NASA  SP-8:  Includes  NASA  N63-11 138-11159. 


NASA  N63- 15390  OTS  $2.60 

Northrop  Space  Labs. ,  Hawthorne,  Calif. 
HYPER VELOQTY  PUNCTURING  OF  SELF- SEALING 
STRUCTURES,  by  Philip  J.  DAnra.  Rept.  on  Contract 
NASr-102.  Mar  63,  29p.  5  refs.  Technical  memo 
no.  63-53.   Presented  at  the  6th  Hypervelocity  Impact 
Symposium,  Cleveland.  Ohio,  2  May  63. 


NASA  N63-18867      OTS  $2. 60 

Northrop  Space  Labs. ,  Hawthorne,  Callt 
SELF-SEALING  SPACECRAFT  STRUCTURES  IN  THE 
METEOROID  ENVIRONMENT,  by  lames  J.  Piechockl. 
Repc  on  Contract  NASr-102.  Apr  63,  26p.   16  refs. 
NSL  63-64:  NASA  CR-5000a 

Presented  at  the  Second  Manned  Space  Flight  Meeting 
of  AIAA,  Dallas,  Texas.,  Apr.  1963. 


PB  163  633  OTS  $12.50 

Ordnance  Mission,  White  Sands  [Missile  Rai^e] 

N.  Mex. 
PROCEEDINGS  OF  FIRST  FUGHT  SD^ULATION 
SYMPOSIUM,    14-16  NOVEMBER  1956.  Sep  57,  175p. 
27  refs.   WSPG  S|>ecial  rept.  9:  AD- 143  964. 

DESCRIPTORS:    •Conferences,  •Flight,  ♦Simulation, 
Test  facilities,  •Guided  missile  simulators.  Mathe- 
matical models.  Digital  compuers.  Control  simulators. 
Equations  of  nwtion.  Digital  differential  analyzers, 
•Reactor  operation.  Analog  computers,  Errors, 
Imput- output  devices.  Radar  target  position  simulacors, 
•night  simulators. 

Contents: 

Mathematical  vs.  physical  simulation 

Ship  motion  simulator 

Sotne  recent  development  in  real-dme  digital 

simulation  and  control 
Simulation  analysis  technique 
Coordinate  systems  and  methods  of  coordinate  trans- 

foxmations  for  dimensional  flight  equations 
Simulation  techniques  for  nuclear  reactor  studies 
Some  simulation  problems  under  study  at  the  National 

Bureau  of  Standards 
Combined  use  of  digital  and  analog  simulation 
Error  analysis  of  analog  multipliers 
Requirements  for  simulation  of  complex  control 

systems 


An  automatic  digital  ii^Htt-output  system  for  aatloa 

computers 
Dynamic  system  synthesizer 
Low  frequency  cummulatlve  distribution  analvz  i  r 
A  realistic  radar  simulator  ^^ 

Solution  of  large  problems  at  Project  Cyclone 
Real-time  flight  performance  analysis 
WADC'S  new  large  analog  computer 

PB  163  579  OTS  $1.60 

Space  Technology  Labs.,  Inc.,  Los  Angeles,  Calif. 
GENERALIZED  MISSILE  DYNAMICS  ANALYSIS. 
IIL  AERODYNAMICS,  by  J.  W.  Miles  and  Dana  Young. 
(Rept.  on  Contract  AF  04(647)1651.    7  Apr  58,  LSp. 
3  refs.    Rept.  no.  EM  8-9;  GM-TR -0165 -00360, 

DESCRIPTORS-  •Guided  missiles.  Engineering, '  ^Dy- 
namics, •Weapon  systems,  •Aerodynamics,  Trajecto- 
ries, Equations,  Numerical  analysis.  j 

The  aerodynamic  forces  acting  on  a  missile  in  (Conse- 
quence of  small  perturbations  from  a  prescribed  tra- 
jectory are  calculated  on  the  basis  of  slender  body 
theory  and  piston  theory.    The  former  theory  is  ap- 
plied, in  some  detail,  to  the  specific  example  of 
Generalized  Missile  Dynamics  Analysis,  n  -  Eqbations 
of  Motion.    (PB  163  578)  ^ 


FOOD,  HANDLING,  AND  PACKAGING 
EQUIPMENT 
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Food 


PH  163  526  OTS  $1.60 

Uttle,  Arthur  D.,  Inc.,  Cambridge,  Mass. 
SURVEY  OF  MODEL  BROWNING  ^STBMSFOl  I 
BREAD  AROMA  COMPONENTS,  by  John  iTNtori  W 
Progress  rept.  no.  3,  23  May.23  Jui  59,  on     ^^ 
S;2^"*^J?^i?"'^-^-^292.  22  July  59    19p. 
File  no.  C-320;  AD-233  228.  '    '      •      t^ 

^ROTORS:  -Bread,  •Odors,  -Taste.  Condensation 
reactions,  -Amino  acids.    -Leucine,  -Sucrose,  -Am- 
Mnose,  Yeasts,  Bakery  pnxkicts.  \\ 

Evaluation  of  aromas  of  the  condensation  productij  re- 
sulting when  sucrose,  rhamnoee  and  arabmosewSs 
reacted  separately  with  10  amino  acids  wet*  condbbed. 
ta  aU  oises  the  rsactions  were  carried  out  at  ISO^C 
^Kubation  temperature  and  in  distilled  water  and  buffer 

•sleeted  on  the  basis  of  prior  experience  as  being  most 
Ukelyto  produce  breadUke  aromas  when  combined  with 
the  above  sugsrs.  Findings  indicate  that  bread-tvtte 
charaaer  notes  appeared  in  the  aromas  to  varioufwc- 
tents  when  these  sugars  were  i^cted  with  glycine, 
tianine,  vaUne,  leucine,  Isoleudne.  proUne.  threiiUne. 
•rgnlne.histidlne  and  cystine.  Those  systems  wMch 
ProAioe  the  most  outstanding  bread-type  aromas  in- 
cluded leucine -sucrose,  leucine -rhamnose  and  leucine- 
fj*~i2°!**'  ■°*'  vallne-sucrose  and  vallne-arablnoiA. 
tatddltion.  meaty  type  aromatics  were  noted  whet 
cystine  was  rescted  with  each  of  tiie  tiiree  sugars. 
(Author)  (See  also  PB  163  525) 


PB  163  527   OTS   $2.60 

Little,  Arthur  a.  Inc.,  Cambridae.  Mass. 
SURVEY  OF  MODEL  BROWNING  SYSTEMS  FOR 
BRBADAROMA  COMPONENTS,  by  John  H.  Moriaity. 
Phase  rspc  no.  4,  23  Sep  58-23  Sep  59,  on 

J^?J^  19-129-qm-1292.  5  Nov  59,  22p.   File 
no.  C-320;  AD-237  440.  .       F-    ri« 

^or^^'.*^'^i*°*"'  ^'^'  •Condensation 
rea^na,  -Amino  adds.  Leucine,  Arglnine.  Histidine. 
S?**-  D«^ns,  Xylose,  •Dry  food  ,Sxes,Yeastt, 
Bakery  products.  ^^' 

Aromas  of  browning  systems  comprised  of  rlboee  and 
10  selected  amino  acids,  and  systems  comprised  of 
Uf^  '""^  "^^^  dextrine  wltii  leucine,  arginine.  and 
atf^C  II^'^^ST^  ^"  "*^°~'  ^i«^rri;d  out 
^rLrS^^  ^^  **""■  *°^  ^°  solutions  buffered  at 
pH  8  and  pH  6.  The  amino  acids  leudne,  arglnine,  and 

histidine  were  Incorporated  Into  the  Quaitermaster 

SfS^s.:::??.'^^"^  subsequent  flaiSTeva^SSS;  of 
the  finished  bread  were  made.  The  findings  indicate 

2SL  rj?'*H"t'=^°~  °^  P''*  bet'^the  aml«, 
•cids  used  and  the  pentoses  rlbose  and  xylose,  and  Aat 

SSS  ^'^-ii!*  .<^««erlstics  most^2SS;,i7c2f 
^^^^i*'®*  levels  of  intensity.   Using  mixed  doctrins 
l^*^"!!.? "*  "^dl^OM,  UttL  or  nobrowSng^ 
airred  white  resulting  bread-Uke  aromatics  were  of 

J^Jfni  ^i^.°*''y-  ^""^^^  "^  •*«^«'  of  teudne, 

n^  seemed  to  improve  the  over-aU  aroma  and  flavor 
alsLl^lSlSir  '^  '"^  '"^^  '^'  "^  <^ 

PB  163  587  OTS  $2.60 

QuaiteiTnaster  Food  and  Conuiner  Inst,  for  tiie 
Armed  Forces.  Chicago,  lU. 

F^s^T  1.^^°  METHODS:  A  MANUAL,  by 
Francis  J.  Pilgrim  and  David  R.  Peryam.    Re«    on 

^  '^'STs:  ''^^-  ^ '''  ^p^  -'••  Vci 

?iS^Zi;?5=  1^^  mechanisms.  -Taste.  -Odors, 
n^^**"^"'  ^*«  construction  (PsycholojAr)^^ 
Food.  Classification.  Test  methods.  AcVeS^. 

Various  aspects  of  the  sensory  testing  of  foods  are 
irtS^;^'^'^  cUssificition  oTmetlSS^  S- 
tro7]^^  jnethods.  physical  snd  psychologlt^l  coo- 

i^iL!?^''*'"^'*'  ^«*«"'  staastlS  ana^ls,  anS 
interpreution  of  results.   (Author) 


MACHINERY,  FABRICATION,  AND 
ACCESSORY  EQUIPMENT 

Engines  and  Propulsion  S/st»m« 

NASA  N63-18205  OTS  $1.60 

Aei^et-General  Corp. .  Sacramento,  Calif. 
ALGOL  SOLID  ROCKET  MOTOR  PROGRAR   MondUv 

P^^eT^n  '^-  ^i^  "•  °"  CooS^ASwSS^ 
Feb  63,  20p.  Rept.  0498-01M-20;  NASA  CR-50629. 
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NASA  N63- 18206  OTS  $1.60 

Aerojec-General  Corp. ,  Sacramento,  Calif. 
ALGOL  SOLID  ROCKET  MOTC«  PROGRAM.  Monthly 
progresa  rept.  no.  21,  Feb  63.  on  Contract  NASI -1330. 
Mar  63,  19p.  Rept.  0498-01M-21;  NASA  CR-50628. 


NASA  N63- 18207  OTS  $6.60 

Aerojet-General  Corp. ,  Sacramento,  Calif. 
ALGOL  SOLID  ROCKET  MOTOR  PROGRAM,  Monthly 
progress  repc.  no.  22,  Mar  63,  on  Contract  NASI- 1330. 
15  Apr  63,  67p.  Rept.  0498-01M-22;  NASA  CR-50652. 


NASA  N63- 18208  OTS  $3.60 

Aerojet-General  Corp. ,  Sacramento,  Calif. 
ALGOL  SOLID  ROCKET  MOTOR  PROGRAM.  Monthly 
progress  rept.  no.  23,  Apr  63,  on  Contract  NASI- 1330. 
15  May  63.  40p.  Rept.  0498-01M-23:  NASA  CR-50635. 


NASA  N63-18488  OTS  $12.00 

Aerojet-General  Corp. ,  Sacramento,  Calif. 
HIGH  CHAMBER  PRESSURE  OPERATIC»J  FOR  LAUNCH 
VEHICLE  ENGINES,   by  L.  H.  Paytner.  Final  rept.  on 
Contract  NAS8-4008.  15  Apr  63,  164p.  62  refs.  Rept. 
no.  4008- F-1;  NASA  CR-50584. 


AGN-8075      OTS  $3.60 

Aerqtet -General  Nuclecnlca,  San  Ramon,  Calif. 
RUBIDIUM/CESIUM  EVALUATICW  PROGRAM,  by 
C.  R.  Fisher  and  P.  Y.  Achener.   Quarterly  progress 
rept.,  1  Oct-31  Dec  62,  en  Contract  AT(04-3)368. 
31  J4n  63,  35p.  9  refs. 


Machine  Parts  and  Mechanisms 


NASA  N63- 15249      CTS$6l60 

General  Electric  Co. ,  Clndnnad,  Ohia 
LOW  VISCOSITY  BEARING  STABILITY  INVESTIGA- 
TlOti,  Quarterly  project  status  repc  no.  2  for  period 
eiidli«9May62onContractNAS3-2111.   [1962]. 
TOp.  5  refs. 


TID-17311      OTS  $8.60 

Laboratories  for  Research  and  Development, 

Franklin  Inst.,  Philadelphia.  Pa. 
THE  APPUCATION  OF  GAS- LUBRICATED  BEARINGS 
TO  HIGH  SPEED  TURBO- MACHINERY,  by  E.  J. 
GuDter,  J.  G.  Hinkle.  and  D.  D.  Fuller.   Quarterly 
technical  rept.  no.  6,  1  June-31  Aug  62,  on  Ccotraa 
AT<30-1)2S12.   97p.  10  refs.  Q-A2392-3-6. 

TlD-17756      OTS  $4.60 

Labcratcries  for  Research  and  Development, 

Franklin  Inst. ,  Philadelphia.  Pa. 
RECENT  mOGRESS  ON  THE  DEVELOPMENT  OF 
GAS  LUBRICATED  BEARINGS  FOR  HIGH  SPEED 
ROTATING  MACHINERY,  by  E.  j.  Gunter.  Jr.  and 
D.  D.  Fuller.  Rept.  on  Contraa  AT( 30- 1)2512. 
(1963)  43p.  13  refs.  3. 


NASA  N63- 18484     OTS     $8.60 

Marshall  Space  Flight  Center,  National  Aeronautics 
and  Space  Administration,  Huntsvllle,  Ala. 
N4ECHANICAL  BLBMBNTS  \ND  BEARINGS  IN  SPACE, 
by  W.  R.  EuUtz.  18  July  62,  97p.  119  refs. 
MrP-P8iVE-P-62-4;  NA&\  TM  X-50141. 


Manufacturing  Equipment  and  Processes 

NASA  N63-18314      OTS  $4.60 

Midwest  Research  Inst. ,  Kansas  City,  Ma 
UTILIZATION  OF  NASA-GENERATED  SPACE 
TECHNOLOC?Y  BY  MIDWESTERN  INDUSTRY,  by 
H.  M.  Gadberry.    Quarterly  progress  repc  no.  2, 
5  Feb- 5  May  62,  on  NASA  Contract  NASr-63<03). 
[1963]  43p.   NASA  CR-50630. 


SCR-471      OTS  $1.60 

SandiaCorp. ,  Albuquerque,  N.  Mex. 
QUAUTY  CONTROL  PROGRAM  TECHNIQUES,  by 
J.  R.  Sublen.   Presented  at  27-29  Sep  61  Navy  Research 
and  Development  Clinic  Ration.  New  Mexico.   Rept. 
on  Contraa  AT(29- 1)789.  Jan  62.  16p. 


MATERIALS 

\ 

TID-14714      OTS  $2.60 

Argonne  National  Lab. ,  111. 
THE  ARRAY  METHOD  OF  SIZING  MONODISPERSE 
PARTICLES,  by  Herbert  E.  Kubitschek.    Rept.  on 
Contract  W3l-109-eng-38.   Sep  61.  24p.  4  refs. 
UAC-5758. 


PB  163  652 


OTS  $4.60 


fllT  Research  Inst. )  Chicago,  111. 
ULTRASONIC  METHODS  FOR  NONDESTRUCTIVE 
EVALUATION  OF  CERAMIC  COATINGS,  by  A.  M. 
Baumanis  and  W.  E.  Lawrle.   Interim  rept. ,   1  Apr  62- 
31  Mar  63,  on  The  Chemistry  and  Physics  of  MaterUls, 
Contract  AF  33(657)8938.    Mar  63,  46p.  9  refs. 
WADD-TR-61-91.  Part  III;  NASA  N63-17117. 

DESCRIPTORS:  •Ceramic  coatings.  Flame  spraying, 
Bonding.  *Non -destructive  testing,  •Ultrasonic 
radiation,  Elasticity,  Interferometers,  •Schlieren 
photography. 

This  report  describes  investigations  Into  techniques  to 
determine  the  strength  and  integrity  of  ceramic -metal 
bonds.   Primary  emphasis  was  placed  on  techniques  for 
examining  diffusion  coatings  although  work  continued 
on  flame-sprayed  coatings.    Extensive  investigations  of 
Rayleigh  wave  techniques  nave  been  made  with  promis- 
ing results.    Further  work  was  done  using  the 
Schlieren  optical  method,  and  thermal  effects  were  in- 
vestigated in  relation  to  the  Schlieren  results.   Investi- 
gations of  an  interferometric  method  for  measure- 
ments of  elastic  constants  have  shown  the  method  to 
have  low  accuracy.   Neither  destructive  nor  nonde- 


structive methods  have  been  found  to  successfully 
measure  bond  strength  of  diffusion  coatings.    P -elimi 
nary  investigations  have  been  made  of  thermal,] elec- 
trical, and  nuclear  methods  for  examining  flanw 
sprayed  coatings.    (Author)  ~ 

NASA  N63-19650       OTS  $1.  25 

Lewis  Research  Center,  National  Aeronautic^  and 
Space  Administration,  Cleveland,  Ohio  |  i 

COMPATIBILITY  OF  CESRJM  VAPOR  WTTH  SB- 
\'SSo^  '^^TERIALS  AT  TEMPERATURES  TO 
\      .f'  ^  Jo««Ph  M.  Lambertl  and  Neal  T.  Saunders. 
Aug  63,  44p.  21  refs.   NASA  TN  D-1739. 

NASA  N63-1 8320  OTS  $8.60 

Pratt  and  Whitney  Aircraft,  East  Hartford.  rr,« 
trC'^  ,.^^-  J-  "•J^*»    Quarterly  progress  r.-dt 

SCTM-235-61-82      OTS     $1.10 

SandiaCorp.,  Albuquerque,  N.  Mex. 

^tk^Ar'^^]!^^'^^''  MARKINGS  BY  PttOTO 
SENSITIZATION,  by  D.  V.  Tassano.    Rept    onCm- 
traa  AT(29- 1)789.   Dec  61,  7p.  ^         ^^ 

ORO-600  OTS$L25 
Sofgamol?  "••  ^«*-«-»"«  Experiment  StatjL 

^I^Wg'^^'^IZ^'^^'''^^''^  COMBINAlltoNS 
r^iv.?-^^'^'^  RADIATION  TO  INDUCE  POLVMER- 

^^t?'''^  ^  ^"^  RADIATION  ON 
wm??mS.^L™?'^-  f*""'  Anthony  Winston,  and 
William  Boyte.  Annual  rept.   1  Nov  61-31  Oct  62  »i 

TID-16291    OTS   $1.10 

Worthington  Corp. ,  Newark,  N.  J. 
HIGH  PRESSURE  PUMP  SEAL  DEVELOPMENT,  by 
Robert  C,  Hajner.    Engineering  monthly  progresM  rept. 
June  62,  on  Contract  AT(30-1)2682.    5  July  62,  8a, 
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Ceramics  and  Rehtictories 

UCRL-13057       OTS  $11.50 

Electro  Ceramics  Inc. ,  Salt  Lake  City,  Utah 
INVESTIGATIONS  OF  TFTANATE  CERAMICS  PdH 
VOLTAGE  GENERATION  UNDER  HIGH  IMPACT 
LOADING.   Final  repc  Sept  58-Dec  59,  on  Contrac 
W7405-eng-48,  151  p.  32  refs.  '^ 


NASA  N63- 19261      OTS   $U60 

Hughes  Aircraft  Co. ,  Culver  City,  Calif. 
DEVELOPMENT  OF  CERAMIC  FIBERS  FOR  REIl 
FORCEMENT  IN  COMPOSITE  MATERIALS,  by  L. 
Gates,  W.  E.  Lent,  and  W.  T.  Teague.   Quarterly 
repc  no.  2,  I  Jan-3I  Mar  61,  on  Contract  NAS8-51 
15  Apr  61,  17p.  4  refs.  NASA  CR -50793. 


NASA  N63- 18865  OTS   $2.60 

Ktorquardt  Corp..  Van  Nuys.  CaUf. 
FYROLYTICALLY  DERIVED  REFRACTORY  MATPRI- 
a^llf  A^STrS^^i  APPUCATIOl57Sfs.'S^lISJ! 

sS.'^u^'^iSsA'ci'-SiJr""'^''-'*-  f^'"^ 


Plastics 


PB  163  653 


OTS  $3.60 


Dayton  U.  Research  Inst. ,  Ohio. 
DEVELOPMENT  OF  A  MINIATURIZED  TENSILE 

InnS^^""^  1°'^  "^^^""^  L>SfINTTK    by 
William  M    Powers.   Final  rept.  Mar  58-Dec  62,  ob 

A?'^yZ    'n.^^  Composite  Materials,  Contrac 
AF  33(657)10683.    May  63.  34p.    ASD-TDR-63-344. 

SZI?^«  y^'^f^''^  -«-»«!«.  •Laminates, 
•^L^^P***""'  Laminated  glass.   •Binders 
^Phenolic  plastics.   •Silanes,   •fclyester  pU^iH' 

?es:^;S:i£^"*"'  •^P^'^P'-^^crTens^epr^rtles. 

^HJ^^"^  presents  a  minUturized  tensile  test 
method  for  evaluating  strength  properties  of  glass- 
reinforced  plastics.   The  test  specimen  an?m«S^ 
mttUned  were  designed  with  the'^rpose  of  p^wSng 
the  investigator  with  one  simplified  test  which  wou"d 
require  a  minimum  of  material  to  evaluate  the  potential 
of  experimenul  polymers  as  binders  in  reinforced 
plastics.    Room  temperature  tests  were  conducted  on 
phenolic    phenyl -silane.  heat  resistant  polyester    and 
s.bcone  laminates.   Based  on  the  data  otoined.  tiJ 
45    -to-the-warp  tensile  test  is  recommended  for  the 
mit  al  evaluation  of  newly  developed  polymers  and 
resin  systems.   (Author) 

4 

PB  163  588  OTS  $15.00 

S^S^^k'^^^^^''^^''"^  "^  OUTDOOR  EX- 

SSSc^TeuTa/en^er-X;^^^^^^^^^^^^^ 

Sih?S.?'  *''1?P"'^  Plaatlcs.'-^fJesteV  puSs''""' 
T>hthalates.  •Celluloslc  plastics.  •Epoxy  pLstics 
Ruminated  plastics,   •Laminated  glaS^,  •NylcS 

^^'it'^^sr;:^^^-  A^'ng, 

This  report  covers  the  results  of  exposure  of  26  olastic 

wereTJ;ri»!f  •         i   Specimens  of  each  material 
H^l  -.         ^.  ^"^"^  ^  "^'^  «"<!  «»'  tensile  proper- 
ties were  evaluated.   (The  two  nylon  materials  we^e 
giv«,  their  first  tests  after  3  mciiths  ex^^ie  TSch 


S-21 


PB163S«9 


OTS  $10.50 


Peltimn  Re«eftrch  Labs. ,  Picatlnny  Arsenal, 

Dover,  N.  J. 
RESISTANCE  OF  PLASTICS  TO  OUTDOOR  EX- 
POSURE, by  CecIU*  McNally.   June  63.  I34p,  4  refs. 
Technical  repr.  2102,  Addendum  no.  4. 

DESCRIPTORS:  Plastics,  •Styrene  plastics, 
•Acrykjoltrlles,  •Polyester  plastics,  "Halocarbon 
plastics,  "Acetyl  plastics,  *EpcKy  plastics,  "Laminated 
plastics.  "Laminated  glass,  •Phenolic  plastics,  •Nylon, 
•Polyethylene  plastics,  "Isocyanate  plastics.  Aging, 
Tests,  Tensile  properties. 

This  report  covers  the  resulu  of  exposure  of  15  plastic 
materials  to  outdoor  aging  for  3  years  at  Picatlnny 
Arsenal,  Dover,  New  Jersey.   Specimens  of  each 
material  were  removed  every  6  months  and  all  tensile 
(Atjperties  were  evaluated  (one  nylon  material  was 
given  Its  first  test  after  3  months  exposure).    Each 
material  is  covered  in  a  sepsrate  Appendix.   (Author) 
(See  also  PB  163  588) 

NASA  N63-18164      OTS  $ia  10 

RadiaHon  AppUcatloos.  Iiic  ,  Long  Island  City,  N.  Y. 
THH  USE  OF  RAMATION-INDUCBD  PLASTIC 
MEMORY  TO  DEVELOP  NEW  SPACE  ERECT  ABLE 
STRUCTURES,  by  George  Odttan  and  Bruce  S.  Bernstein. 
Final  repc  on  Contract  NASr-78.   15  Apr  63,  130p. 
30  refs.    RAI-SOS:  NASA  CR-S0447. 

NASA  N63- 19300  OTS  $9.60 

Republic  Aviation  Corp. ,  Farmingdale,  R  Y. 
DEVELOPMENT  OF  DESIGN  DATA  FOR  THE 
APPUCATION  OF  PHENOUC  ASBESTOS  LAMINATES 
ON  HRE  VEHICLE  HEAT  PROTECTIVE  SYSTEMS, 
ADDENDUM:  ABLATION  RESISTANCE  OF  PHENOUC 
ASBESTOS  LAMINATE,  by  Harry  J.  Doyle.  Rept.  on 
Contract  NASl-1945.  18  June63,  113p.    NASA  CR-50827. 
RAC-970-A;  ARD-965-250-A 


NASA  N63-19262      0TS$L60 

Southern  Researdi  Inst. ,  Biimli^lMun,  Ala. 
A  STUDY  OF  POLYMERS  CONTAINING  SILIOON- 
NTTROGBN  BONDS,  by  Robert  E.  Burks.  Jr.  and 
Thcnias  W.  Ray.  Ihrogress  rept.  no.  28.  4  May- 

3  June  63,  on  Contract  NAS8-1510.   14  June  63,   16p. 

4  refs.  5948-1259-XXVIU;  NASA  CR -50736. 


PB  163  592  OTS  $1.60 

Truewlail  Labs. ,  Inc. ,  Los  Angeles,  Calif. 
OPTIMAL  WATER  STCXIAGE  STUDY  OF  MULTI- 
FUNCTION WATER-COMMODE  CONTAINERS.   PHASE 
A;  PHASE  B  -  PART  L   WATER  STORAGE.   PHASE  C- 
PART  n.  WATER  COMPATIBIUTY,  by  C.  Bradley 
Ward.  jr. .  L  Brandziulis  and  others.  Rept.  no.  4 
(Pinal),  30  Apr  62-29  Apr  63,  on  Contract  DA  19-129- 
qm-1990.  29  May  63,  20p.  File  no.  R-341. 

DESCRIPTORS:    "Water  suppUes,  "Storage,  "Con- 
tainers, Protective  coverings,  "Plastic  films.  "Poly- 
ethylene plastics,  "Polyvinyl  alcohol.  Bacteria,  Taste, 
Tests,  Costs. 


Dau  are  presented  on  potability  of  a  single  source  tap 
water  stored  in  fiber  drums  lined  with  polyethylene^, 
laminated  polyethylene-cellophane  and  polyvinyl  films, 
and  on  comparative  storability  in  these  liner  materials 
of  tap  waters  from  10  different  geographical  areas. 
Total  storage  period  for  both  cases  was  300  days  with 
Intra-period  inspections.  Storage  conditions  were  45 
to  95OF,  20  to  90%  relative  humidity,  indoors  and  dry. 
While  all  waters  were  considered  potable  under  emer- 
gency conditicxis,  by  taste  panel  tests  and  chemical 
and  bacteriological  analyses,  dx>se  stored  in  the 
laminated  and  vinyl    films  had  a  disagreeable  taste. 
Only  '4  mil  polyethylene  is  considered  an  acceptable 
liner  for  this  extended  period.   No  significant  dif- 
ferences were  found  in  the  comparison  tests  of  the  10 
different  source  waters,  with  the  exception  of  those 
from  Chicago  and  Houston.    Fiber  drums  and  4  mil 
polyethylene  liners  are  considered  satisfactory  for 
storage  of  potable  tap  water  under  the  conditions  used. 
Storage  cost  data  *re  presented.  Improved  drums  and 
liners  for  more  rigorous  storage  conditions  should  be 
investigated.   (Author) 


AAATHEMATICS 

WAPD-T-1449      OTS  $2.60 

Bectis  Atomic  tower  Lab. ,  Pittsburgh,  Pa. 
FINfTE  DIFFERENCE  APPROXIMATIONS  TO  THE 
N-DIMENSIONAL  DIFFUSION  EQUATION,  by 
R.  B.  Kellogg.    Rept.  00  Contract  AT(11-1)GEN-14. 
Jan  62,  23p.  2  refs. 


NASA  N63-18256  OTS  $3.60 

Connecticut  U. ,  Siorrs, 
USE  OF  A  COORDINATE  TRANSFORMATION  IN 
THE  INCREMENTAL  PHASE  PLANE,  by  D.  P. 
Llndorff.    Rept.  on  Grant  NsG-309-63.    [19631  31n. 
4  refs.    NASA  CR-50457. 

NYO-9190      OTS  $2.60 

Courant  Inst,  of  Mathematical  Sciences, 

New  York  U. ,  N.  Y. 
SIGNIFICANCE  ARTTHMCTIC  ON  THE  IBM  7090,  by 
Max  Goldstein.    Rept.  on  Contract  AT(30-1)1480. 
1  May  62,  28p.  6  refs.   NASA  N63- 11054. 

HW-61265      OTS  $1.10 

Hanford  Atomic  Produas  Operation,  Richland,  Wash. 
LLESQS  "  IBM  709  PROGRAM  FOR  CALCULATION 
OP  LEAST  SQUARES,  byR.  A.  Bennett  and  M.  Brown. 
Repr.  on  Contraa  AT(45-1)1350.    10  Ai«  59.  lOp. 


Computing  D«vicM 
NASA  N63- 16717  OTS  $6.60 

Goddard  ^Mce  Flight  Center,  National  Aeronautics 

and  S^e  Center,  Greenbelt,  Md. 
S-51  REAL  TIME  DATA  REDUCTION  SYSTEM,   by 
Harold  H.  Levy,  Alan  M.  Demmerle,  and  Robert  L. 
Feinberg.  Sep  62.  63p.  NASA  TM  X-50025;  NASA-X- 
561-62-158. 
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NASA  N63- 16710  OTS  $2.60 

Marshall  St>ace  Flight  Center,  National  Aero^mutics 
and  Space  Adnrlnistration,  Huntsville,  Ala. 
COMPUTER  EVALUATION  OF  RAWINSONDE  DATA 
FOR  SPACE  VEHICLE  APPLICATIONS,   by  Halsey  B. 
Chenoweth  and  Bettye  Anne  Busbee.    16  May  62,  28p 
10  refs.  NASA  TM-X-50020;  MTP-AERO-62-4  , 


ORNL-TM-344      OTS    $4.60 


Oak  Ridge  National  Lab..  Tenn. 
SOME  ELECTRONIC  ACCOUNTING  DEVICES!  FOR 
DATA  LOGGING  APPUCATICWS,  by  S.  H.  Jui(|.   Rept. 
on  Contraa  W-7405-eng-26.    31  Jan  63,  47p. 


OTS  SB-474.  SuppL  1   $0. 10 

Office  of  Technical  Services,  Dept.  of  Commarca. 

Washington,  D.  C.  ip* 

mTA  PROCESSING  AND  PROGRAMMINa    Fe«  6S. 
61p.  1001  refs,  OTS  Selective  BibUography  SB-«74, 
MVPL.  L  j  1 

DESCRIPTORS:  •BlbUographles,  "Datu  processing, 
"Programming  (Computers),  Programming  langmges, 
•Computers,  "Automation,  "Control  systems. 

Lists  1001  domestic  and  foreign  references  on  #ta 
programming,  processing  and  coding  added  to  the  OTS 
collection  during  the  period  September  1961  to  February 
1963,  Covers  research  on  automatic  programming  of 
machine  tools;  air  weapons  control  systems:  lioaar  pro- 
gramming by  computers;  mathematical  computattons: 
sampled  data  systems;  real  time  dau  prtx»S8ii«|;   ma- 
chine translation;  automatic  language  analysis ilafor- 
mation  processing  automatic  coding  systems;  program- 
ming techniques  for  navigation,  meteorology  and  com- 
munication facilities;  automatic  error  analysis;  auto- 
matic coding  systems;  computer  engineering,  etc, 
(Author)  ^ 


AD-402  125  repriced  OTS  $3.60 

RCA  Defense  Electronic  Products.  Camden.  N    I 
A  TELETYPE WRFTER  ADAPTER  UNTT  FOR  Tllffi 
DRISROTE  APERTURED  PLATE  MEMORY.   Fjiial 
rept.  May-Dec  62,  on  Contract  AF  33(657)7905 
15  Mar  63,  30p.   CR -63-591-2;  ASD  TDR-62-lCfi8. 

DESCRIPTORS:  "Teletype  systems,  "Computer 
storage  devices.  Switching  circuits.  Transistor 
amphfiers.  Timing  circuits,  Compwer  logic,  M^- 
oi*put  devices.  Data  processing  systems. 

This  research  was  Initiated  to  demonstrate  the  ijie  of 
the  MIISROTE  equipment  as  a  storage  device  fot  tele- 
typewriter information.   The  particular  teletypewritei- 
used  is  a  Kleinschmidt  Model  120  which  utilizes  aerial 
7.42  unit  Baudot  Code.  The  DRISROTE  equipment  is  an 
apertured  plate  memory  capable  of  storing  15, 360  bits 
of  information  with  input  and  output  rates  up  to  one 
megacycle.  To  achieve  the  objective,  an  adaptet  was 
designed  and  constructed,  aid  modifications  were  made 
to  the  teletypewriter  and  DRISROTE.  Teletypewriter - 
generated  messages  were  stored  in  DRISROTE,  recon- 
stitiaed,  read  out  of  CHUSROTE,  and  printed  by  tile 
teletypewriter  with  good  fidelity.  (Author) 


SCTM-144-62(24)       OTS  $1. 10 

A^fjSiS2f*^^^*^*"»"«'  N.  Mex. 
A  METHOD  OF  TIMING  THE  OPERATIONS  OF  A 
DIGITAL  COMPITTING  SYSTEMT^STcerird  W 
Hteuer,  Jr.    Rept  on  Contract  AT(29-1)789.  July  62, 


MECHANICS 

NASA  N63- 16709  OTS  $6.60 

Goddard  ^>ace  Flight  Center,  National  Aeronautics 
and  ^)ace  Administration.  Greenbelt,  Md. 
CONTINUOUS  AND  DEGENERATE  GRAVITATING 
SYSTEMS,   by  R.  G.  LangebarteL   8  Oct  62,  6I0. 
11  refs.  NASA  TM-X-50022;  NASA-X-520-62-17D. 

NASA  N63-15247   OTS   $1.10 

Graduate  Aeronautical  Labs.,  CaUf,  bist.  of  Tech., 

Pasadena. 
FINITE  ELASTIC  SLUMP  OF  AN  INFlNrfELY  LONG 
HOLLOW  CYCLINDRICAL  INCOMPRESSIBLE  NEO- 
HOOKEAN  BODY  BONDED  TO  A  RIGID  OUTER  TUB^ 
by  P.  J.  Blatz.  Rept.  on  Grant  NsG-172-60l  suppU  1-62 
Dec  62,  5p.  GALCTT  SM  62-54. 

PB  163  620      OTS  $2,60 

Di^^?™*^***"  "•  o' Minnesota.  MlnneapoUs. 
^SSIT^^  °^  MATERIALS  AND  PARTS  UNDER 
ALTERNATING  FORCE.   Bimonthly  status  rent   54-3 
on  Contraa  AF  33(038)20840.   30  June  54,  rev 
29  July  54,  26p.   AD-66  420. 

DESCRIPTORS:  Materials.  "Heat  resistant  materials. 
Mechanical  properties.  Stresses.  "Fatigue  (Me- 

^°i^i  *^i^^^'  'R^Pfure.  Vibration,  "Damping, 
"Elasticity,  Tensile  properties. 

Progress  is  reported  on  the  following  projeas-  the 
fatigue  strength  of  materials  and  parts  inder  resonant 
vibration;  a  study  of  fatigue  crack  initiation  and  propa- 
puon;  the  efftect  of  prior  creep  on  reversed  stress 
fatigue  of  temperature-resistant  materials;  axial  stress- 
fatigue    creep,  and  rupture  properties  of  notched  and 
imnached  temperature-resisunt  materials;  routing, 
bending,  damping,  elasticity,  and  fatigue  properties  of 
Ti  RC-55  annealed,  RC  cold-wnrted,  and  RC-130B  at 
room  temperature  and  6OOOF;  development  of  bending 
vibration-decay  equipment:  compilation  and  extension  of 
engineering  data  on  the  damping  properties  of  struc- 
tural materials;  development  and  confirmation  of 
analytical  methods  of  converting  from  taal  damping  to 
specific  damping  for  various  types  of  stresses  and 
stress  distributions:  analytical  procedures  for  convert- 
ing average  raating-beam  dynamic  modulus  of  elasticltv 
to  specific  values  and  their  experimenttl  verification- 
resonant -strength  comparison  of  parts  having  blade-  ' 
^  !°i"^"''''®**  hmaions,  with  special  reference  to 
type  403  alloy,  Ti,  and  glass  laminate;  the  e«ea  of 
change  in  dynamic  modulus  of  elasticity  during  fatiiue 
testing  on  the  bending  stress  distribution  and  fatigue 
strength  of  various  cross  seaions;  fo-iaion-dampinK 
and  resonant  vibration  charaaeri sties  of  a  bending  sUp 
Joint:  and  damping,  elasticity,  and  rupture  properties 
of  materials  under  uniformly  increasing  reversed 
stress.  (DDC  abstract) 
-23 


NASA  N63-19302    OTS     $3.60 

Jet  Propjlaioii  Lab. ,  Calif.  Inst,  of  Tech. ,  Paeadeiw. 
EDGE  INFLUENCE  COBFFICTBNTS  FOR  CYUNDERS 
WITH  UNBARLY  VARYING  WALL  THICKNESS,  by 
Lawrence  S.  Wolfson  and  J.  J.  Paulson.   Repc  on 
Contraa  NAS7-100.    1  June  63.  32p.  4  refs.  Technical 
repc  no,  32-435;  NASA  CR-50777. 


TID- 18141   OrS   )U60 

Minnescxa  U. ,  Minneapolis. 
COMFARISOU  OF  TWO  DIFFERENT  ANALYTICAL 
MODELS  WITH  EXPERIMENTAL  RESULTS  IN  AIR- 
WATER  FLOW  THROUGH  THE  VENT  TUBE,  by 
H.  S.  IsUn.  BimoQChly  repc  no.  16,  1  Dec  62-31  Jan  6^ 
on  Coocract  AT(  11-1)926. 


PB  163  646      OTS  S5.60 

Polytechnic  Inst,  of  Brooklyn,  N.  Y. 
TWO-DIMENSIONAL  PLANE  MIXING  OF  HOMO- 
GENEOUS AND  N<»4-HOMOGENEOUS  STREAMS,  by 
LtdglG.  Napolitano.   Repc.  on  Contraa 
AF  18(600)693.   Now  57,  51p.  12  refa.   PIBAL  rept. 
no.  400;  AFOSR  TN-57-756:  AD- 136  745. 

DESCRIPTORS:  •Jet  mixing  How,  "Fluid  How, 
•Turbulence,  Gases,  Compreslble  flcwf.  Velocity, 
Mach  number,  Mathematical  analysis. 

High  speed  machine  solutions  at  isobaric  turbulent 
mixing  ci  two  semi-infinite  streams  are  analyzed.   The 
solutions  (based  on  unitary  turbulent  Prandtl  and 
Schmidt  number  and  on  a  paratx)lic  density-velocity 
relationship)  apply  to  (I)  homogeneous  mixing,  and  (2) 
heterogeneous  mixing  of:  (a)  gases  having  the  same 
number  of  degrees   of  freedom:  (b)  gases  having  the 
same  molecular  weight  bix  specific  heat  differences 
that  are  small  compered  to  velocity  differences;  (c) 
gases  havii^  the  same  specific  heats  but  molecular 
weight  differences  that  are  small  compared  to  velocity 
differences;  and  (d)  streams  with  differences  in  the 
molar  heat  capacities  small  compared  to  velocity  dtf- 
ferencee.   For  all  these  cases  a  particular  solution  de- 
pends upon  the  values  of  three  parameters  describing 
nature  and  properties  of  the  free  streams.   Velocity 
profiles  in  terms  of  the  similarity  variable^  =y/x£0^'^ 
have  appeared  to  be  subetantially  independent  of  the 
nature  uf  the  ioteracting  gases,  the  free  stream  stag- 
nation enth^py  ratio  and  the  Mach  number .   Based  on 
these  results,  explicit  approximate  solutions  are  pre- 
•eated  which  prove  to  be  very  satisfactory  when  com- 
pared with  the  available  exact  ones.  (Author) 


NASA  N63- 15388       OTS  $9.  60 

Tapco  Div. ,  Thompson  Ramo  Wooldridge,  Inc. , 

Cleveland,  Ohia 
MERCURY  WETTING  AND  NON-WETTING  CON- 
DENSING RESEARCH,  by  R.  G.  Gido  and 
Alfred  KoesteL   Progress  repc  no.  3,  July-Dec  62, 
on  Contract  NAS3- 21 59.   Jan  63,  116p.  57  refs. 
ER-S214. 


NASA  N63-18158      OTS  $3.60 

Wyle  Labs.,  El  Segundo,  Calif. 
VIBRATION  AND  SHOCK  TESTING  ON  PROTOTYPE 
HORIZON  SENSOR  FOR  SPACO,  INC.,  by  John  R. 
Herring.   Rept.  on  Contract  NAS8-2651.   5  July  62,  32p. 
2  refs.   Rept.  no.  12632;  NASA  CR-50482. 


A»rod)rnamics  and  Pneumatics 


NASA  N63-19075    OTS   $L  10 

General  Dynamica/Fort  Worth,  Tex. 
HYPERTHERMAL  RESEARCH  FACILITY,  by  R.  A. 
Stevens  and  J.  E.  Burroughs.   Progress  rept.  no.  3, 
[1963]  8p.  2  refs.  NASA  CR-5044L 

Presented  at  the  Seventh  NASA-ASD  Sponsored  Refrac- 
tory  Composites  Working  Group  Meeting,  Palo  Alio. 
CaUf..  Mar  10-14.  1963.  ' 


AD-278  659      OTS  $5. 60 

Hydrodynamics  Lab. ,  Mass.  Inst,  of  Tech. , 

Cambridge. 
ENCLOSED  ROTATING  IXSKS  WFTH  SUPERPOSED 
THROUGHFLOW:  A  SURVEY  OF  BASIC  EFFECTS.* by 
James  W.  Daily  and  Roger  E.  A  .  Amdu  Rept.  on 
Grants  DA  ORD-31-124-61-G5,  and  DA  ORD-31-124- 
G13L  June  62,  54p.  25  refs.  Dept.  of  Civil  Engineering 
rept.  no.  R62-21;  AROD  no.  2500;  1;  NASA  N62- 14322. 

DESCRIPTORS:  "Turbine  disks,  •Disks.  •Gas  flow. 
Rotation,  •Stalling,  Pressure,  Torque,   •Boundary  layer 
transition.  Oscillation. 

A  (fialiutive  study  was  naade  of  the  flow  field  induced  by 
an  enclosed  rotating  disk  with  a  radially  outward 
throughflow  superposed  using  air  as  the  test  fluid.  The 
purpose  of  this  survey  is  a  determination  of  the  range  of 
variables  at  which  important  phenomena  occur  so  that  a 
quantitative  study  of  surface  resistance,  pressure  and 
velocity  distribution  and  other  observed  phenomena  such 
as  unsteadiness,  boundary  layer  separation  and  stall 
may  be  made. 

NASA  N63-19608       OTS  $1.25 

Langley  Research  Center,  National  Aeronautics  and 
Space  Administration,  Langley  Station,  Va. 
APPLICATION  OF  DORODNTTSYN'S  INTEGRAL 
METHOD  TO  NONEQUILBRIUM  FLOWS  OVER 
POINTED  BODIES,  by  Jerry  C.  South.  Jr.    Aug  63. 
44p.  20  refs.    NASA  TN  D-1942. 


NASA  N63- 19609  OTS  $0.75 

Langley  Research  Center,  National  Aeronautics  and 
%>ace  Administration,  Langley  Station,  Va. 
CONTROL  OF  A  LARGE  LAUNCH  VEHICLE  WITH 
LIMITED  THRUST  VECTORING  IN  THE  PRESENCE 
OF  WINDS,   by  Dennis  F.  Collins,  Jr.  and  Homer  G. 
Morgan.   Aug  63,  27p.  7  refs.   NASA  TN  D-1951 


NASA  N63- 13870  OTS   $2.75 

Lwigley  Research  Center,  National  Aeronautics  and 
:>pace  Administration,  Langley  Station    Va 
THE  ORIGIN  AND  DISTRIBUTION  OF  SUPERSONIC 

i^nmn.'t!?;^'.^!'^^^^  ^«^  measS^emT?of 

ITn'}^^^  FORCES  ON  SEVERAL  WING-FUSE- 
LARGE-STORE  CONFIGURATIONS.     V.   SWEffr-WING 
HEAVnr-BOMBER  CONFIGURATION  Wrm  La2ge 
STORE  (NACELLE).    MACH  NUMBER  2.01     b 2^ 
Harry  W.  Carlson  and  Douglas  J.  Geler.     13  Frb  S6 

^lS'Is' '"''''•    '''^    3refs.  ResiarTn^^o. 


NASA  N63-13871       OTS  $2.75 

Langley  Research  Center,  National  AeronautitL  and 
Space  Administration,  Lai^ey  Station,  Va 
THE  ORIGIN  AND  DISTRIBUTION  OF  SUPERSONIC 
STORE  INTERFERENCE  FROM  MEASUREMENT  OF 
INDIVIDUAL  FORCES  ON  SEVERAL  WING-     1 1 
FUSELAGE-STORE  CONFIGURATIONS.    IV.  -dfeLTA- 
WING  HEAVY-BOMBER  CONFIGURATION  WFTH 
LARGE  STORE.    MACH  NUMBER,   1.61.  by  oftl  A. 
Morris.    15  Dec  55,  declassified  8  Feb  63.    128  i 
6  refs.   NAG  A  RM  L55127a. 


NASA  N63- 19652  OTS  $1.50 

Langley  Research  Center,  National  Aeronauti<ts  and 
Space  Administration,  Laiigley  Station,  Va.     T 
WIND-TUNNEL  MEASUREMENT  OF  PROPELIIER 
WHIRL- FLUTTER  S'EEDS  AND  STATIC- STA$ILITY 
DERIVATIVES  AND  COMPARISON  WITH  TOE(f)RY, 
by  Samuel  R.  Bland  and  Robert  M.  Bennet,  Aug  C  3,  ' 
56p.  7  refs.   NASA  TN  D-1807. 

NASA  N63-19988      OTS$L60 

Marshall  Space  Flight  Center,  National  Aeron^iitlcs 
and  Space  Administration,  Huntsville,  Ala. 
A  NOTE  ON  THE  SOLUTICN   FOR  THE  SLOVMLY 
OSCILLATING  BODY  OF  REVOLUTION  IN  Sui^^R- 
SONIC  FLOW,  by  Maximilian  F.  Platzer.  23  Apit  63, 
20p.  22  refs.  MTP-AERO-63-28;  NASA  TM  X-i0217. 


NASA  N63- 19734   OTS   $2.25 

MarshaU  Space  Flight  Center.  National  Ae 
and  Space  Administration,  Huntsville.  Ala. 
TRAJECTORY  SIMULATION  APPUCABLE  TO 
ITY  AND  CONTROL  STUDIES  OF  LARGE  Ml 
ENGINE  VEHICLES,  by  Ronald  J.  Harris.  Aug 
98p.  22  refs.    NASA  TN  D-1838. 

PB  163  585  OTS  $5.60 


ronakJt 

TO  ;r 

MULTI 
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Naval  Ordnance  Lab. ,  White  Oak,  Md. 
tHa^'^'^^^^  DRIVER  FOR  SHOCKTUBES  Alih 
SHOCK  TUNNELS,  by  Z.  1.  Slawsky  and  A.  E.  iMgel 
5  Jan  60,  published  June  60,  57p.  5  refs.   NAVOlL 
rept.  5669;  BalUstics  research  rept.  1;  AD-240  ;  i  »7. 

DESCRIFTORS:   •Shock  tubes.  Chemical  reactions 
Wind  tunnels,  Oxygen,  Hydrogen,  Helium,  Gas^,, 


(tics 
ABIL- 


H)fdrod)rnamics,  H)rdraulics,  and  HydrottaHcs 

HW-SA-2798   OTS   $4.60 

A?Slr  a'VJTSA'^IJS^'  Operation.  Richland.  Wash. 
APPLICATION  OF  RADIOACTIVE  TRACERS  IN 
SCIENTIFIC  GROUND  WATER  HYDROLOGY,  by 
R.  W.  Nelson  and  A.  E.  Reisenauer.    Rept.  on  Con - 
gj^^^.]\^5-l)1350.    18  Oct  62.  41p.    U  Tefs.  iX^A 


HW-SA-2890  OTS   $1.60 

Hanford  Atomic  Products  Operation.  Richland.  w«ah 
SOME  INFLUENCES  OF  SoEs  aSd  WAtS  tIJle 

^^I^k'^  f  l'^?^  "'^^^  LINED  ^^SnI^^D 
^ANALS.  by  A.  E.  Reisenauer  and  R.  W.  Nelson. 

8  r?fs°"  ""  AT(45-1)1350.    5  Feb  63,  20p. 


PB  163  645  OTS  $7.60 

Naval  [Weapons  Lab.  ]  Dahlgren,  Va 
THE  COMPUTATION  OF  AN  AXULLY  SYMMERTRIC 
FREE  BOUNDARY  PROBLEM  ON  NORC,  ^^T 

i?^on^'':j  ^v^  ^'^^'  ^-  and  others.   16  Dec  55, 
71p.  20  refs.  NPG  rept.  no.   1413;  AD- 79  498. 

DESCRIPTORS:    "Fluid  flow.  "Axially  symmetric  flow, 
/^vitaaon,  "Boundary  value  problems.  Partial 
differential  equation.  Numerical  methods  and  procedures 
Computers,  Numerical  analysis.  yi^^urea. 

Ctetermining  the  axially  symmetric  cavitational  flow 
of  an  Ideal  fluid  past  a  pair  of  disks  involves  the  solu- 
ClOT  of  a  boundary  value  problem  with  an  elliptic  partial 
differential  equation,  where  the  location  of  part  of  the 
boundary  is  to  be  determined  by  specifying  there  the  addi- 
tional condition  at  constant  velocity.   At  the  present 
time  no  analytic  solution  is  known  for  this  problem, 
aldiough  a  unique  solution  is  known  to  exist.   Numerical 
solutions  obtained  on  the  Naval  Ordnance  Research 
Calculator  (NORC)  are  described. 

AE>-407  583  repriced  OTS  $2.25 

Naval  Ordnance  Lab. ,  White  Oak,  Md, 
AN  INCREMENTAL  HYDROBAROPHONE,   by  Edward 
L.  Peters  and  Charles  H.  Marshall.  27  Feb  63.  96d 
NOLTR  62-174.  '       '^' 

DESCRIPTORS:    "Hydrostatic  pressure,  "Hydrophones, 
Electrical  networks.  Sensitivity,  Hydraulic  values. 
Acoustic  filters.  Band-pass  filters.  Low  frequency. 
Glass  textiles.  Fluid  mechanics.  Pressure  gages. 

A  Wien  bridge- type  hydrobarophone  capable  of 
measuring  incremental  pressure  fluctuations  as  low 
as  0. 10  in.  of  water  in  the  presence  of  a  static  head 
as  high  as  300  ft  of  water  is  described.   A   frequency 
response  of  0-200  cps  is  attainable.    Special  features 
include:  (1)  an  incremental  pressure  sensitivity  inde- 
pendent of  static  head.  This  is  accomplished  by  pressure 
equalization  through  a  system  of  an  air-pressure  bag 
and  valves;  (2)  an  acoustic  filter  inserted  between  the 
pressure  equalization  system  and  the  active  portion  of 
the  hydrobarophone  permits  pass  band  c^jeration.    The 
low  frequency  end  of  the  band  can  be  easUy  adjusted  for 
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any  desired  period  less  chsn  an  hour:  (3)  enclosure  of 
the  hydrobarophone  in  a  fiberglass  container  for 
shielding  it  from  undesirable  temperature  changes;  and 
(4)  an  attached  tenq>erature  iivlicator,  instrumentai  in 
obtaining  an  accurate  hydroberopbone.  (Author) 


METALLURGY 

nD-16344  OTS  $2.60 

Argonne  National  Lab. ,  Chicago,  UL 
MICROSTRAINING  IN  Cu  -AI  SINGLE  CRYSTALS,  by 
T.  J.  Koppenaal.    Rept.  on  Contract  AT(l  1-1)578. 
[1962]  28p.    21  refs. 


NASA  N63- 15253      OTS  $2.60 

Banelle  Memorial  Inst.,  Columbus.  Ohio. 
THE  VBCOSITY  OF  SATURATED  UQUID 
POTASSIUM  FROM  70  TO  1150  C  BY  THE  OSQL- 
LATING -CYLINDER  METHOD,  by  Elton  H.  HaU  and 
John  M.  Blocher.  Jr.  Topical  report  on  Contract 
NAS5-584.   31  Aug  62,  28p.  31  refs.   BATT-4673-T1. 
NP-12366. 


ARF-B6005-2      OTS  $1.10 

ITT  Research  Inst. ,  Chicago,  111. 
RESEARCH  DESIGNED  TO  EVALUATE  Zr-2. 5Nb 
AND  Zr-2.5Nb-0.5Cu  ALLOYS  FOR  DELj\YED 
FAILURE  HYDRIDE  SUSCEPTIBILITY,  by  D.  Weln- 
•teinandF.  C.  Holtz.   Quarterly  rept.  no.  1, 
15  Oa  62-14  Jan  63.   Rept.  en  Cootraa  AT(11-1)578. 
21  jan  63,  9p. 


NASA  N63-19782     0TS$L60 

Jet  Propulsion  Lab. ,  Calif.  Inst,  at  Tech. ,  Pasadena. 
THEORETICAL  AND  PRACTICAL  ASPECTS  OF  COR- 
RELATING PERCENT  SHEAR-LIP  TO  RELATIVE 
PLASTIC  ZONE  SIZE  IN  BRITTLE  FRACTURE,  by 
W.  W.  Gerberich.  Rept.  on  Contract  NAS7-100. 
X  Sep  62,  Up.  11  refs.  Technical  rept.  no.  32-112- 
NASA  CR-50725. 


NYO-9438       OTS  $1. 60 

Massachusetts  Inst,  ot  Tech. ,  Cambridge. 
DIFFUSION  OF  IRON,   COBALT  AND  NICKEL  IN 
SILVER,   by  Ken-icW  Ifirano,  Morris  Cohen,  and 
B.  L.  Averbach.    Repc  oa  4  en  Contract  AT(30-1)1975. 
18  Apr  63,  ISp.  14  refs. 


NYO-9437   OTS  $3.60 

Massachusetts  Inst,  ct  Tech. ,  Cambridge. 
SELF -DIFFUSION  IN  CC  -IRON  DURING  COMPRES- 
SIVE PLASTIC  FLOW,  by  Ken-ichi  Hirano.  Morris 
Cohen  and  others.  Rept.  no,  3  on  Contract  AT(30- 1)2879. 
18  Apr  63,  36p.  17  refs. 


UCRL-130S1  OTS  $1.60 

Pyromet  Co. ,  San  Carlos,  Calif. 
INVESTIGATION  OP  CATALYST  "IMFFUaON 
BONDING  OF  GOLD  AND  PLATINUM  ALLOYS, 
Rept.  on  Cone-act  W7405-eng-48.  29  Aug  62,  20p. 
Prepared  in  cooperation  with  Lawrence  Radiation  Lab. , 
U.  of  California. 


TID-18051      OTS  $1.60 

Rensselaer  Polytechnic  Inst. ,  Troy,  N.  Y. 
DENDRFTE  GROWTH  IN  SUPERCOOLED  METALS,  by 
Wylie  J.  Childs.  Annual  rept.  on  Contract 
AT(30-1)3004.   Feb  63,  16p. 


SCNC-269  OTS  $1.60 

Sylvanla-Corning  Nuclear  Corp.,  Bayside.  N.  Y 
DIMENSIONALLY  STABLE  URANIUM  ALLOYS. 
UL  URANRJM-CARBON  ALLOYS,  by  L  Sheinhartz  and 
k  J-^  Zambrow.  Rept.  on  Contract  AT(30-l)GEN-366. 
Feb  59,  lip.    4  refs. 


NASA  N63- 17205  OTS  $1.60 

William  Marsh  Rice  U. ,  Houston,  Tex. 
QUENCHED-IN  RESISTIVITY  IN  DILUTE  ALLOYS, 
by  R.  M-  Asimow,   Rept.  on  Grant  NsG-6-59.  [1962] 
1^.  17  refs.  NASA- CR- 502 10. 


PB  181  502  OTS  $0.50 

Williams,  Clyde,  and  Co. ,  Colun*u8,  Ohio. 
ELECTRODEPOSITED  DISPERSON-HARDENED 
ALLOYS-KEY  TO  HIOl- TEMPERATURE  STRENGTH 
IN  CLAD  PIECES.  Rqpt.  on  Contract  CC  4757.  fl963l 
13p,  11  refs.  *■        * 

DESCRIPTORS:    nieat  resistant  metals  and  alloys 
•Cladding,  •Dispersion  hardening,  ♦Electrodqxjsltlon. 
•Nickel  alloys.  Oxides,  •Aluminum  alloys,  Sheets 
Tensile  properties. 

An  Evaluation  at  Commercial  Applications. 


Ferrous  Metals 

BNL-6825   OTS   $1.10 

Brookhaven  National  Lab. ,  Upton,  N.  Y. 
FUNDAMENTAL  STUDY  OF  NEUTRON  IRRADIATION 
ON  THE  PROPERTIES  OF  IRON  AND  OTHER  BCC 
METALS,  by  J.  G.  Y.  Chow.    Progress  rept.  to 
31  July  62.  on  Contract  AT(30-2)GEN-16.    lOp.    6  refs. 

MRC-370      OTS  $1.  60 

Materials  Research  Corp. ,  Orangeburg.  N.  Y 
IRON  SINGLE  CRYSTAL  PREPARATION,  by 
G.  Abowitz,  E.  Hughes,  and  P.  Barton.  Quarterly 
letter  repc  no.  3,  1  Oct  62-1  Jan  63,  on  Contract 
AT(30- 1)2980.    15  Feb  63,  12p. 
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PB  181  539     OnrS  $1.50 


Ship  Structure  Committee,  National  Research  Council, 

Washington,  D.  C 
COLUMBIUM  AS  A  MICRO- ALLOYING  ELEMENT  IN 
STEELS  AND  ITS  EFFECTS  ON  WELDING  TECH- 
NOLOGY, byT.  M.  Noren  (OxelOsunds  Jttmvteffk). 
30  Aug  63,  54p.  21  refs.  Special  rept.  SSC-1,54. 

DESCRIPTCHIS:  •Ship  plates,  'Steel,  •Weldii||, 
•Niobium  alloys,  Mechanical  properties,  Teqiile 
properties.  Grain  structures  (Meullurgy),  XTSy 
diffraaion  analysis,  Fraaure  (Mechanics). 


Light  Metals 

TID- 17340  OTS  $6.60 

Brush  Beryllium  Co. ,  Cleveland,  Ohio. 
HEUCAL  FINNED  TUBE  DEVELOPMENT,   by  E    ,x. 
Murphy  and  J.  G.  Klein.  Technical  rept.  no.  272-235 
on  Contract  AT(40- 1)2912.   30  June  62,  62p. 

NASA  N63-18411      OTTS  $1.60 

Laboratories  for  Research  and  Development 
Franklin  Inst.,  Philadelphia,  Pa.  ] 

THE  EFFECT  OF  NUCLEATION  OF  SURFAJJE  SUP 
ON  THE  FLOW  AND  FRACTURE  OF  BERYLUUM, 
by  K.  Snowden  and  J.  Zeiger.   Quarterly  progress 
rept.,  22  Jan-21  Apr  63,  on  Contraa  NASr-145.   (1963J 
I6p.  8  refs.   Q-B2028-2;  NASA  CR-50420. 


Structural  Metallurgy  and  Corrosk 

NASA  N63- 18389       OTS  $4.60 

Advanced  Metals  Research  Corp. ,  Somervlllia,  Mass. 
PROPERTIES  OF  NON- STOICHIOMETRIC  M5TALLIC 
CARBIDES,  by  John  T.  Norton  and  Robert  K.  Lewis. 
Final  rept.  on  NASA  Contract  NASr-98.    29  Kfcr  63. 
45p.  10  refs.   NASA  CR-50321. 


AD- 290  564 


OTS  $12.50 


Douglas  Aircraft  Co. ,  Inc. .  Santa  Monica,  G«lif. 
EFFECT  OF  COMPRESSIVE  LOADS  ON.  STRUC- 
TURAL FATIGUE  AT  ELEVATED  TEMPERifl 
Final  rept.   15  June  61-14  June  62.  on  StructurfJ 
Design  Criteria,  and  Structural  Analysis 
Contract  AF  33(616)8103.   Oct  62,  172p.  21 
ASD-TDR -62-448. 


re'^ 


[perAture. 

ucturtii 
MethUte, 


DESCRIPTORS:  •Tlunium  alloys.  •Suinless  siteel. 
High  temperature  research.  Aluminum  alloys,  Molyb- 
denum alloys.  Vanadium  alloys,  Supersonics,  Air- 
frames. Structural  shells.  Load  distributien.  Stresses. 
Fatigue  (Mechanics).  i . 

The  effects  of  compressive  loads  on  structural' fatigue 
at  elevated  temperatures  are  investigated  uaint  plain, 
notched,  and  welded  Titanium  8AI-IM0-IV,  aitd  PH 
15-7Mo  stainless  steel  coupon  specimen^  .Sp^mens 
are  subjected  to  Mach  3  spectrum  test  environment, 
including  compressive  loads.   Fatigue  life  predictions 


are  compared  with  spectrum  test  results.  The  In- 
fluence of  prior  stress -strain  history  on  subsequent 
life  is  considered.   Prediction  methods  are  extended  to 
include  the  compression  range,  and  results  are  com- 
pared with  spectrum  tests.  Plastic  stress  distribution 
of  notched  specimens  is  determined  analytically  and 
experimenully.    A  variety  of  individual  variable  fatigue 
tests  are  performed  at  temperatures  up  to  900°F 
(Author) 

NASA  N63-18397     OTS  $5. 60 

General  Electric  Co. ,  Cincinnati,  Ohio. 
EVALUATION  OF  A  HIGH  STRENGTH  COLUMBIUM 
ALLOY  (AS -55)  FOR  ALKALI  METAL  CONTAIN- 
MENT, Quarterly  rept.  no.  1,  25  Nov  61-25  Feb  62. 
on  Contract  NAS3-214a  [1962]  52p.  NASA  CR-50339. 

NASA  N63-19264   OTS   $10. 10 

Marshall  Space  FUght  Center,  Natioial  Aeronautica 
and  Space  AdministratlOD,  HuntsviUe,  Ala. 

REACnVTTY  OF  TFTANIUM  WFTH  OXYGEN,  by 

W.  A.  Rlehl,  C.  F.  Key.  and  J.  B,  Gayle.  30  Nov  62. 

125p.  22  refs.  KrrP-P8iVE-M-62-13;  NASA  TM-X- 

50209. 


NMI-1908       OTS  $1.60 

Nuclear  Metals,  Inc. ,  West  Concord,  Mass. 
BERYLLIUM  CORROSION,  by  D.  S.  KneppeL  Qusrierly 
rept.    25  Sep-31  Dec  62,  on  Contract  AT(30-1)3012. 
23  Jan  63,  19p.  EURAEC-S79. 


C»NL-2674      OTS  $16.50 

Oak  Ridge  National  Lab. ,  Tenn. 
CORROSION  OF  MATERIALS  BY  LFTHIUM  AT 
Q-EVATH5  TEMPERATURES,  by  Eugene  Edward 
Hoftman,  Rept  on  Contract  W-7405-eng-26.   23  Mar  54 
254  pt  137  refs. 


NUCLEAR  PHYSICS  AND 
NUCLEAR  CHEMISTRY 

WAPD-T-1543      OTS$L60 

Bettis  Atomic  Pbwer  Lab. ,  Pittsburgh,  Pa. 
RADIOACTIVATION  ANALYSIS  IN  REACTOR 

AT(11-1)GEN-14.    15  Oct  62,  12p.  3  refs.       ^'***"^ 


TID-18027       OTS  $1. 60 

Boston  U. ,  Mass. 
STUDIES  OF  THE  RADIATION  CHEMISTRY  OF 
?^^^  COMPOUNDS.    A.    METHANOL  AND 
f^THANOl^SOLOT^^         B.    MOLECULAR  ORICHNS 
OF  PRODUCTS  OF  REACTION  WITH  ATOMIC 
NITROGEN,  by  Norman  R  Uchtin.   Procress  rent. 
;f  f««>  62-15  Jan  63.  on  Contract  AT(Sm^3^^  ' 
31  Jan  63,  18p.  40  refs. 
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TID-16474  OTS  $5.60 

Brown  U. ,  Providence,  R.  L 
ELASTIC  NUCLEON-DEUTERCW  SCATTERING,  by 
K.  L.  Kowmlskl  and  O.  Feldman.    Rept.  on  Contract 
AT(30-1)2262.    (1962]  59p.    52  refs. 


HW-72285      OTS  $1.60 

Harford  Atomic  Products  Operation,  Richland,  Wash. 
RECOVERY  OF  PLUTONIUM  FROM  INCINERATOR 
ASHES,  byM.  J.  Raamusaen  and  H.  W.  Crocker 
Rept.  on  CoatraaAT(45- 1)1350.    15  Jan  62.  lip.  1  ref. 

TID- 13363  OTS  $1.10 

MMaachusetts,  Inst,  of  Tech.  Cambridge 
CHEMICAL  CONSEQUENCES  OF  BETA  DECAY  OF 
CraiUM  AS  TOE  ACETYLACETONATE,   by  R.  R 

??7iSLS^  ^4  ?•  ^^*"-   ^^'  «"  Contract       ' 
AT(30- 1)905.   7  Aug  61,  lOp. 

110-18062  OTS  $1.10 

MMaachusetts  Inst,  at  Tech.  Cambridge,  Mass. 
UJW  TEMPERATURE  NEUTRON  PHYSICS  STUDIES, 
ByC.  G.  aull.  Progress  rq>t.,  1  Feb  62-1  Feb  63. 
on  Contract  AT(30- 1)3031.    13  Feb  63,  7p. 

PNE-229P     OTS  $1.25 

Naval  Radiological  Defcnae  Lab. .  San  Francisco 
Calif. 

SOME  RADIOCHEMICAL  AND  PHYSICAL  MEASURE- 
MENTS OF  DEBRIS  FROM  AN  UNDERGROUND 
NUCLEAR  DETONATION,  by  W.  B.  Une.   Rept.  on 
Proj.  SEDAN.   Aug  62.  53p.  2  refs. 

TlD-17023     OTS  $3.60 

Nuclear  Research  Center.  Carnegie  Inst.  o€Tech 

Saxonburg,  Pa. 
REPORT  OF  RESEARCH  IN  HIGH  ENERGY 
WCLEAR  PHYSICS  J  NOVEMBER  1961-31  OCTOBER 
1962.   Rept.  on  Contraa  AT( 30- 1)882.   33p.  26  refs. 

PWAC-393      OTS  $0.75 

Pran  and  Whitney  Aircraft  Div. ,  United  Aircraft 
,  Corp.,  Middletown,  Coon. 
THE  DETERMINATION  OF  URANIUM  ISOTOPE 
ABUNDANCES  AND  REACTOR  FUEL  BURNUP  BY 
MASS  SPECTROMETRY,  by  D.  E.  Fornwali  and 
M.  Kahn.   Rept.  on  Contract  AT( 30- 1)2789.   30  Apr  63 
30p.   4  refs.   NASA  N63- 16167. 

NYO- 10249  OTS  $1.60 

Rochester,  U. ,  N.  Y. 
ON  THE  ENERGY  DEPENDENCE  OF  FRAGMEN- 
TATION OF  COSMIC  RAY  NUCLEI  IN  INTERSTEi  I  AR 
a»ACE,   by  H.  H.  Aly  and  M.  V.  K.  Aj^al^^^J:^ 
on  Contract  AT(30- 1)875.  2  Nov  62,  20p.   19  refs 
NASA  N63- 10873.  ^ 


NASA  N62-11728      OTS  $1.60 

Tracerlab,  Inc.,  Waltham,  Mass. 
RECOMBINATION  AND  MOBILITY  OF  NUCLEAR 
RADIATION  INDUCED  IONIZATION  IN  LIQUID  HY- 
DROGEN, by  N.  Zessoules.  J.  Brinkerhotf,  and 
A.  Thomas.  Final  rept.  on  Contract  NASr-20.  Feb  6Z 
20p.   10  refs. 


Insfruments  and  Instatlattons 

NAA-SR-Memo-7403     OTS  $3.60 

Atonies  Intexnational,  Canoga  Park    Calif 
DYNAMIC  VOID  FRACTION  DETECTOR,  by 
J.  H.  Kendron.   Rept.  on  Contract  AT(  11 -IXJEN-S. 
21  May  62.  39p    38  refs. 


BNL-6794      OTS  $1.10 

Brookhaven  National  Lab. ,  Upton,  N.  Y 
ALTERNATING  GRADIENT  MAGNETS,  by  R.  A.  Beth 
Rept.  on  Contraa  AT(30-2)GEN- 16.    14  Feb  63.  8p. 

BNL-6785      OTS  $1.60 

Brookhaven  National  Lab. ,  Upton,  N.  Y. 
AN  EXPERIMENTAL  FACILITY:  A  Mu  MESON  BEAM 
OF  I  Bev,  by  R,  Cool,  E.  D.  Courant,  and 
L.  Marshall.    Rept.  on  Contract  AT(30-^GEN- 16.  Up. 

BNL-6767   OTS   $1.10 

Brookhaven  National  Lab. ,  Upton,  N    Y 
PERSONNEL  DOSIMETRY  OF  VERY  HIGH  ENERGY 
RADIATIONS,  by  Frederick  P.  Cowan.    Rept.  on  Con- 
tract AT(  30- 2)GEN- 16.    (I%2j9p. 

UCRL-9967   OTS  $4.60 

Lawrence  Radiation  Lab.,  U.  o€  California,  Berkeley. 
NEUTRON  DOSIMETRY  IN  AND  AROUND  HUMAN 
PHANTOMS  BY  USE  OF  NUCLEAR  TRACK  EMUL- 
SIOI,  by  Hiroaki  Akagl  and  Richard  L.  Lehman.  Rept. 
on  Contract  W7405-eng-48.    30  Nov  61,  41p.  3  refs. 

ORNL-1559   OTS   $1.60 

Oak  Ridge  National  Lab. ,  Tenn. 
PHYSICAL  DOSIMETRY  IN  TOPICAL  BIOLOGICAL 
EXPERIMENTS  WITH  FAST  NEUTRONS  FROM  A 
CYCLOTRON  SOURCE,  by  C.   W.  Sheppard  and  E.  B. 
Darden.    Rept.  on  Contract  W7405-eng-26.  27  Aua  53. 
declassified  16  Oct  62.    lip. 

TID-18052      OTS  $5.60 

Ohio  State  U. ,  Columbus,  Ohio 
ION  BEAM  CHARACTERISTICS  OF  THE  OHIO  STATE 
UNIVERSITY  ELECTROSTATIC  PARTICLE  ACCEL- 
ERATOR, by  Lowell  Douglas  Ferguson.    Rept.  on 
Contract  AT(11-1)147.    1960,  52p.  10  refs. 
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TID-18055      OTS  $3.60 

Ohio  State  U. ,  Columbua. 
THE  SIMPLIFIED  NEUTRON  COUNTER  T^ESCOPE 

vrnr;.^'*,S.?-  T^'-  «^  «>  Contttact  ' 

AT(11-1)605.    1961,  38p.  19  refs. 

SC-4728(RR)       OTS  $1.  60 

Sandia  Corp. ,  Albuquerque,  N.  Mex. 
MEASUREMENT  OF  TILT,    IMPACT  VELOCITY     AND 
IMPACT  TIME  BETWEEN  TWO  PLANE  SURFACES 
by  Jimmie  H.  Smith  and  L.  M.  Barker.    Rept.  on       ' 
Contract  AT(29-1)789.   Dec  62,  15p.  4  refs. 


TID-15917   OTS   $6.60 


NAA-SR-Memo-7824  OTS  $1.60 

NAA-SR- Memo- 7676  OTS  $2.60 

Atomics  International,  Canoga  Park  Calif 
PIQUA  OPERATIONS  ANALYSIS  PROGRAM,    by  H    I 
Rubinstein,  J.  E.  Stewart,  and  others.  Annual        ' 
technical  progress  rept. ,  FY  62,  on  Contract 
ATXll-l)GEN-8.  15Sep62,  22p. 


Stanford  Linear  Accelerator  Center,  StanfolU.,  NAA-SR -Memo-7675      OTS  $1.60 

MAGNETIC  SYSTEMS  FOR  LINEAR  ACCELERATOR 

^^'S}^F\''^^'^'^'^    Rept.icon]r2t 
ATl04-3)363.    Jan  62,  67p.  M-292, 


TID-17766   OTS  $iaiO 

Yale  U. ,  New  Haven. 

^^o?i!5y  ^^  "'^  INTENSITY  PROTOll  AC- 
^5h^^^^^^    ^  PROGRESS  REPORT  ON  THE  DE- 
SIGN OF  A  VERY  HIGH     INTENSITY  LINEAR  AC- 
CELERATOR  FOR  PROTX)NS  AT  !37eSv  5f 

^(^li  inTi^refl:"'  °"  '^^'■'^^  ATX^-1>2726. 


^    1     JL"?^  ^^"^^  AND  GROUP  THEORY    by 
S)A%'ir!^?^.5r-  -C--«  AT(ll-l,GEN-8^ 


Nuclear  Engineering 

TID- 18245      OTS   $3.60 

AUis-Chalmers  Mfg.  Co. ,  Washington,  D.  uj 
THERMAL  AND  TOTAL  EPTTHERMAL  NEUTRON 

GA^C^.^r?^'^!^'''  ™  EXPERdSISSa?^ 
GAS  COOLED  REACTOR.  byE.  Wagner.  Rett  on 
Contraa  AT(iO-l)925.    23  Feb  60,  3lp  *^ 

EGCR -STUDY  -  II- 105  - 1 . 


INFORMATHON 


ANL-6701      OTS   $2.00 

Argonne  National  Lab. ,  HI 
BASIC  NUCLEAR  AND  REACTOR  ..,. 
FOR  THE  REACTOR  OPERATOR,  ed.  byE. 
Greenman.  Rept.  on  Contraa  W3l-109-ena-3f 
Feb  63,  86p.  *  ^ 

ANL-6669      OTS  $2.00 


Argonne  Nadcmal  Lah. ,  Idaho  Falls. 
CRITICAL  STUDIES  OF  CORE  B  FOR  THE  ENRICO 
FERMI  ATOMIC  POWER  PLANT  (ZPR-HI  ASSEMBLY 
NO.  3^,  by  T.  A.  Doyle  and  A.  L.  Hess.  Rept.  on 
Contract  W31-109-eng-38.   Feb  63,  96p.  10  ref* 
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BMI-1624(Del.)      OTS  $2.00 

P^RE«  Rp7i*^?Jf'  Columbus,  Ohio. 
^T^^R^^  "?  J^'^N  APPUCATIONS 
RonaWF.^Ssi     rJS^'^T^".'^-  ^y'omrui 
1  Anr  M    aolr^^'      ^    °"  Contraa  W7405-enK-92 
1  Apr  63.  82p.  5  refs.   NASA  N63-17440. 

BMI-X-10032  OTS   $1.10 

.^^^  Memorial  Inst.,  Columbus,  Ohio. 

A  STUDY  OF  ROTARY  SHAFT-SEALING  CONCEPTS 
by°C    M^aT'^^S^"'"^'^  REACT^rA^^AS, 
7TeUR;S?-54\°"  "^""^^  W7405-eng-92.  1  Jan  63, 

WAPD-PWR-TE-74  OTS  $6.60 

Bettls  Atomic  Power  Lab. .  Pinsburoh    Pa 

DURING  SEED-1  DEPLETIC»J  byE   A    Wi^      7 
R^^  on  Contract  ATai-lS-U^'itlS:^^^^^'^- 

WAPD-T-1545       OTS  $2.60 
Bettis  Atomic  Power  Lab      Pirr<!h.„-,r»,    d. 

CEND-167      OTS  $9.10 

np^^l^l^  Engineering,  Inc. .  Windsor.  Conn. 
DESCRIFTION  AND  ANALYSIS  OF  NUSU  GRIT  CAL 
EXPERIMEOTS  WITH  ANNULAR  MULTFTU^  £reR. 
P^n'^rL^"!.^  ELEMENTS,  by  P.  G    K^^  ^"^^ 

AT/?;  ?^^     /"'^^^^^"o-  ^^^-  «>  Contraa 
AT(11-1)795.  Aug  62.  I02p.  14  refs. 


CEND-156     OTS  $6.60 

CombuRlOQ  Englneexing,  Inc.,  Wlodscr,  Conn. 
THE  DBVELOFMENT  AND  TESTING  OP  UO2  FUEL 
SYSTEMS  FOR  WATER  REACTOR  APPLICATIONS,  by 
B.  E.  l/urJw  and  W.  P.  Chemock.   Quarterly  rept. 
no.  3,  Jan-Mar  62.  on  Contraa  AT(30-I)286d.  Apr  62. 
68p.   EURAEC-428. 

CBND-154      OTS  $3. 60 

Ccmbustloa  Boglneerlng  Inc. ,  Windsor,  Coon. 
PL-2  COST  REPORT.   Rept  on  Contract  AT(1 1-1)  106Z 
16  Mar  62,  a7p. 


RFP-315      OTS    $0.50 

Dew  Chemical  Co. ,  Denver.  Colo. 
EMPIRICAL  ANALYSIS  OF  CRITICAL  BARE  ARRAYS 
OP  CYUNCeRS  CONTAINING  ENRICHED  U02(N03)2. 
by  C.  L.  ScAuske,  B.  B.  Ernot,  and  H.  W.  King.   Rept. 
on  Contraa  AT(29-1)1106.   29  May  63,  2lp.  6  refs. 


IDO-24034      OTS  $6.60 

Fluor  Corp. ,  Led. ,  Los  Angeles.  Calif.  ' 

EJffBRIMENTAL  ORGANIC  COOLED  REACTOR 
PRELIMINARY  HAZARDS  REPORT.    Rept.  on 
Contraa  AT(10-l)104a    1  Apr  60,  63p.  4  refs. 


IDO-24034<a<ld.)       OTS$Sw60 

Fluor  Corp. ,  Ltd. .  Loe  Angeles.  Calif. 
EXPERIMENTAL  ORGANIC  COOLED  REACTOR 
PRELIMINARY  HAZARDS  REPORT  (ADDENDUM). 
Repc  on  Contraa  AT(10-I)1040l   Nov  60,  Sip. 


GA-3422  OTS  $7.60 

General  Atomic  DIv. ,  General  Dynamics  Corp. , 

San  Diego,  Calif. 
MEASURED  DOPPLER  COEFFICIENT  OT  THORIUM 
DISPERSED  IN  GRAPHITE,  by  J.  R.  Brown  and  ].  B. 
Sampson.  Rept.  on  Contract  AIX 04-3)31 4.  6  Feb  63, 
71p.    2S  refs. 

GEAP-4107      OTS  $6.60 

General  Electric  Co. ,  San  Jose,  Calif. 
HEAVY  ELEMENT  ISOTOHC  ANALYSIS  OF  UO2 
FUEL  IRRADIATED  IN  THE  VBWR,  by  M.  R   Hackney 
and  C.  P.  Ruiz.  Rept.  no.  1  on  Contraa  AT(04-3)189. 
28  Dec  62,  66p.  11  refs. 


HW-SA-a679  OTS   $1.60 

Hanford  Atomic  Products  Operation,  Richland,  Wash. 
AN  INCREMENTAL  LOADING  PROCESS  TO  CON- 
TROL PLUTONIUM  ENRICHMENT  IN  MECHANI- 
CALLY-MIXED OXIDE  FUEL  SYSTEMS,  by  C.  H. 
Bloom  ster,  R.  E.  Bardsley,  and  W.  T.  Ross.    Rept.  on 
Contract  AT(4S-l)I3Sa    1  Nov  62,  14p. 


HW-57176   OTS   $4.60 

Hanford  Atomic  Products  Operation,  Richland,  Wash. 
NON  RECYCLE  BURNOUT  ANALYSIS  OF  PLUTONIUM 
FUELS,  by  E.  A.  Escfabach  and  J.  R.  Triplett.    Status 
rept.  Part  A,  on  Contraa  AT(4S-l)13Sa    I  July  58,  45p. 


HW-74572      OTS  $1.10 

Hanford  Atomic  Produas  Operation,  Richland. 

Wash. 
SPECIFICATION  FOR  ELECTRICAL  RESISTANCE 
HEATER  NUCLEAR  SERVICE,  by  B.  S.  Kosut.   Rept. 
on  Contraa  AT(45-1)1350.    24  Aug  62,  5p. 


HW-75731      OTS  $1. 10 

Hanford  Atomic  Products  Operation,  Richland,  Wash. 
TRANSIENTS  FOLLOWING  A  HELIUM  LINE  FAILURE 
AT  THE  PRTR  PRESSURIZER,  by  R.  W.  Moulton  and 
J.  K.  Anderson.   Rape  on  Contract  AT(45- 1)1 35a 
4  Dec  62,  8p. 


HW-SA-2917   OTS  $1.60 

Hanford  Atomic  Products  Operation,  Richland,  Wash. 
ULTRASONIC  TESTING  OF  IRRADIATED  NPR  FUELS, 
by  a  O.  Hunter.    Rept.  on  Contraa  ATX45-l)135a 
12  Feb  63.  14p. 


MND-P- 3016-1     OTS  $4.60 

Martin-Mariena  Corp. ,  Baltimore,  Md. 
SNAP  RADIOESOTOPE  SPACE  PROGRAMS.  Quarterly 
progress  rept.  no.  8.  1  July-30  Sep  61.  on  Contraa 
AT(30-3)217.    11  Dec  61,  50p.  11  refs. 


TID-15434      OTS  $4.60 

Materials  Research  Corp. .  Orangeburg,  N.  Y. 
PERMBABILrTY  OF  CLADDING  MATERIALS  TO 
INERT  GASES,  by  G.  T.  Murray,  a  Kuzuu,  and 
H.  lOintB^  Final  rept  15  Nov  60-14  Nov  61.  on 
Contract  AT(30-1)2286.    16  Mar  62,  47p.  11  refs. 

TID-18390      OTS  $3.60 

New  York  Shipbuilding  Corp. ,  Camden,  N.  J. 
SAVANNAH  NUCLEAR  POWER  REACTOR  OPERATIONS 
AT  CAMDEN.    Summary  test  rept    26  Jan  62,  31p. 


ORNL-TM-447      OTS    $2.60 

Oak  Ridge  National  Lab. ,  Tenn. 
PROCESSING  OF  5.4-YR  DECAYED  Zr-U  ALLOY 
FUEL  IN  THE  VOLATIUTY  HLCT  PLANT  (RUNS 
R-5  AND  R-6).  byE.  C.  Moncrief.  Rept.  on  Contraa 
W-7405-eng-26.   29  Dec  62,  2lp.  6  refs. 

ORNL-TM-420      OTS  $5.  60 

Oak  Ridge  National  Labw ,  Tenn. 
AQUEOUS  PROCESSING  OF  THORIUM  FUELS, 
PART  n,  by  R.  E.  Blanco,  U  M.  Ferris  and  others. 
Rept  on  Contract  W7405-eng-26.   27  Nov  62,  56n. 
54  refs. 
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ORNL-3312      OTS    $3.60 

Oak  Ridge  National  Lab. ,  Tenn. 
5?fi2^r!^^  ^  IRRADIATED  URANIUM  m  A  TWO- 

S^R^^P^'iT  u^''^'^^'-  EXTRACTION  PR^D^RE. 
by  R.  E.  McHenry.  J.  C.  Posey,  and  P.  S.  " 

Kept,  on  Contraa  W7405-eiw- 26     " 
7  refs. 


21  Mar  6 1^  33p 


CNLM-4043(Rev.A)      OTS  $6.60 


Pratt  and  Whitney  Aircraft  Div. .  United  Aitcraft 
Corp..  MiddJetown,  Conn.  || 

DESIGN  CRITERIA  FOR  LITHIUM -COOLElJ)  REAC- 
TOR EXPERIMENT  (LCRE)  AT  NRTS,  by  D.  T 

Hedden     " — — ^- 

62p. 


Rept.  on  Contract  AT(30- 1)2789.   4 


CNLM-4190      OTS  $2.60 

Corp..  Middletown,  Conn.  ' 

^Vu^ir^I^^^^  ^^  REACTOR  TEST  SUPPORT 
FACILITY  AT  NRTS.  by  D.  B.  MacFarlane     Rent    on 

Contraa  AT(30-1)2789.    14  Sep  6T24P  ^ 


Sep  62. 


United  Airaraft 


EX- 


PWAC-170  OTS  $9.10 

Pratt  and  Whitney  Aircraft  Div. 

Corp. ,  Middletown,  Conn.  j 

HAZARDS  SUMMARY  REPORT  ON  CRmC/i  kx 
PERIMENT  PROGRAM  NO.  1  AT^Alf^R^  " 
Contraa  AT(il-l)229.24  May  57.  declassm^,-    UOp. 

SCR -596      OTS  $4. 60 

„S<india  Corpt ,  Albuquerque,  N.  Mex. 

^^^^cSiir  r  ^^^^^^T  PROGRAM. 
Jan  63,  4^^  ^^  °"  ^^"■*"  ^''■<^-l)^9 

SRO-75      OTS  $1. 10 

S^Tsti^ L?SS.^?a^  ^^^'  ''^^^  ^^^ 

HEAVY  WATER  POWER  RECTOR  PROGRAkl 
Monthly  progress  rept  for  Nov  62.    26  Dec  6^  Up. 

TID- 15342  OTS  $2.60 

Savannah  River  Lab. .  Aiken,  a  C 
Sart'^R^'^  ""^  FIsaONABLE  U^TS.   by  Wugh  K. 
lirrfs.  °"  Contraa  AT(07-2)1.  Mar  62  2^ 

TID-17930      OTS   $5.60 

C^^r^lili^'^J^^  •  San  Antonio.  TeJ  • 
S?E  ^«pf?^»!  7^^^  ^P  ^RGE  SIZeItiES- 
pi^e«rf«^'  ^/-  G;PickettandJ.  D.  MJChie. 

A%?riT)iS  ??jine:3',^p"-'^j'"^'  -p— 


NP- 10964       OTS  $8.60 

Texas  U. ,  Austin. 
HAZARDS  SUMMARY  REPORT  FOR  A  TRir*  1 
NUCLEAR  REACTOR.    lSv^6l.  f(Sp.  ^  ' 


UNC-5040  OTS  $1.60 

United  Nuclear  Corp. .  White  Plains.  N.  Y 
FUEL  CYCLE  DEVELOPMENT  PROGRAM.*  Quarterly 

CVNA-160      OTS   $6.60 

Westinghouse  Elearic  Corp. .  Pittsburgh    Pa 
DE^U)PMEOT  OF  SHeISinG  FOr^'by 

AIXJO-l)2289.  Jan  62,  63p.  9  refs. 


Nuclear  Reoctlont 

HW-SA-2901   OTS   $1.60 

T^^^'pnJ^^J^^ '^'^  Operation.  Richland.  Wash. 
^?L  S^^J^^^^^^"^  ^'^'^ORS  IN  FAST  NEU- 
TRON TOTAL  CROSS  SECTION  MEASUREMENTS,  by 

a\x%  n.1^  ^^  n-  K*/o  ^^^«8°*-    ^^'  °"  Contraa  ^ 
ATI45-1)1350.  12  Feb  63.  13p. 

TID-17720      GTS  $11.00 

Johns  Hopkins  U. .  Baltimore.  Md. 
NUCLEAR  REACTIONS  IN  UGHT  NUCLEI.  Annual 
rept.  on  Contraa  AT(30-1)2028.   Sep  62.  144p.  9  refs. 

UCRL-9911  OTS  $3.60 

Lawrence  Radiation  Lab. .  U.  of  California  Berkel«/ 
A  RECOIL  STUDY  OF  -THE  REAClS^Si^S^Ti 
by  Sarjant  Singh  and  John  M.  Alexander.  Reot    on  ' 

Contract  W7405-eng-48.  24  Oct  61.  3^.  2rr;fs" 

PB  163  662  OTS  $12.00 

Bartol  Research  Foundation.  Franklin  Inst. 
Swarthmore,  Ps.  '■«i. , 

f\^;^L  REPORT,  by  C.  E.  Mandeviile.    Rept 

y  aL  J:    .^  ^^  °"  Contract  Nonr-436(o5. 

PB  163  295.  AD- 16  225;  and  AD- 28  528. 


for 
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DESCRIPTORS:  -Fast  neutrons.  'Neutron  scatterincr 
Tungsten.  Nickel.  Copper.  Zir^onium.^rri^"  ^• 

VanTcVJn^'^'  •C<x:kroft-Walton  accele'rators. 
van  de  Graff  generators.  •Inelastic  scatterina    -Neu- 
scTtt^rZ'  "^r?"^''  '"«^-™-"^««on.   -GaillS-ray 
2Neu";l"'reaatsr  ""^"^"^'  ^^^ --^-ators.'' 

Contents: 

Semi-annual  rept.  1  July-3l  Dec  51 
Semi-annual  rept.  1  Jan -30  June  52 
Semi-annual  rept.  1  July-3l  Dec  52,  AD-3487 

'S?i.T.6(!.^JS:iife-^°J-^^-™^"^'5 

Semi-annual  rept.   1  July-3l  Dec  53.  AD-28  528 


TlD-17357(Pt.  ID)        OTS  $11.30 

Ohio  State  U.  Research  Foundation,  Columbus. 
II       MEASUREMENT  OF  TOTAL  REACTION  CROSS 
II       SBCnONS  IN  THE  MASS  RANGE  A-45  TO  A«65, 
by  George  F.  Dell,  Jr.  and  H.  J.  Hausman.    Final 
repc ,  I  Jan  57-30  Sep  62,  on  Contract  AT(Il-l)503. 
Nov  62,  154pw  48  ref*. 


TID- 18507  OTS  $2.60 

Y«le  U. ,  New  Haven,  Coon. 
INDIRECT  ASPECTS  OF  DIRBCT  lOTBRACTIONS,  by 
K.  R.  Greider.    Repc  on  Contract  AT(30- 1)1807.  63, 
21p.   12  TttB, 


Rodioactivity 
HW-SA-2809      OTS  $5.60 

Hanford  Atomic  Produas  Operation,  Richland,  Wash. 
ENVIRCWMENTAL  RADIOACTIVE  CONTAMINATION 
AS  A  FACrC»  IN  NUCLEAR  PLANT  SITING 
CRITERIA,  by  E.  C.  Watson  and  C.  C.  Gamertsfelder. 
Rept.  on  Contraa  W31-109-eng-52.   14  Feb  63.  57p. 
20ref«.   SM-99/20. 

UCRL-7091  OTS  $2.60 

Lawrence  Radiation  Lab. ,  U.  of  California,  Livermore. 
LIFETIMES  OF  EXQTED  NUCLEAR  STATES  USING 
DELAYED  REACTICW  GAMMA  RAYS,    by  R.  W. 
Bauer,  J.  O.  Anderscm,  and  L.  J.  Christensen.  Rept. 
on  Contract  W7405-eng-48.  29  Oct  62,  26p.  25  refs. 

NSEC-62     OTS   $4.60 

Nuclear  Science  and  Engineering  Corp. ,  Pittsbureh.  Pa. 
METEOROLOGICAL  EVALUATION  OF  RADIOACTIVE 
FALLOUT,  by  Paul  Kruger  and  Charles  L.  Hosier. 
Annual  rept.  on  Contract  AT(30-1)2588.    31  Mar  62, 
47p.    11  refs, 

CTSL-38      GTS  $2.  60 

Synchrocron  Lab. ,  Inst,  of  Tech. ,  Pasadena. 
K  LEFTOmC  DECAY  AND  PARTIALLY-CONSERVED 
CURRENTS,  by  George  Zweig.    Rept.  on  Contract 
AT(11-1)66.    17  Jan  63,  26p.  11  refs. 


Waste  Disposal 

DLCS- 3670101       OTS  $1. 10 

Duquesne  Light  Ca  ,  Shlpplngport,  Pa. 
CATALYTIC  HYDROGEN  BURNER  COMPARISON 
TEST.   CORE  I,   SEED  2,  by  John  F.  Potter.   Test 
results.    Repc  on  Contract  AT(1 1-1)292.    3  June  60,  9p. 

ORNL-TM-396   OTS   $6.60 


PHYSICS 


NASA  N63-18139  OTS  $8.60 

California  Inst,  of  Tech. ,  Pasadena. 
DESIGN  AND  APPLICATION  OF  PIEZOCERAMIC 
TRANSDUCERS  TO  TRANSIENT  PRESSURE  MEAS- 
UREMENTS (0  SOME  MEASUREMENTS  OF  CURVA- 
TURE AND  THICKNESS  OF  REFLECTING  NORMAL 
SHOCKS  AT  LOW  INITIAL  PRESSURES  (D)  by 
Douglas  S.  Johnson.    Progress  rept.  1  Nov  61-1  May  6^ 
on  Grant  N8G-40-6a    (1962)  97p.    27  refs.  NASA 
CR -50495. 


NYO-9754      OTS  $1.60 

Courant  Inst,  at  Mattiematical  Sciences, 

New  York  U. ,  N.  Y. 
GRAVITATIONAL  INSTABILrrY  AND  (WE-COMPOJENT 
PLASMA  OSCILLATIONS,  by  Rictard  L.  Uboff.    Rept. 
on  Contract  AT(30- 1)1480.    30  Nov  62,  I5p.  9  refs. 
MF-33:  NASA  N63-1298S. 

NASA  N63-18414      OTS  $4.  60 

nT  Research  Inst. ,  Chicago,  111. 
EFFECTS  OF  SOLAR  PLASMA  AND  ELECTRO- 
MAGNETIC RArXATlON  IN  THIN  FILMS,  by  Lawrence 
C  Scholz.  Final  rept.   15  Mar  61-14  Mar  62,  on  Con- 
tract NASr- 29.   May  63,  48p.  2  ref s.  ARF-AI88-5; 
NASA  CR -50531. 


ARF-3187-7       OTS  $1. 10 

IIT  Research  Inst. ,  Chicago,  OL 
ELECTROSTATIC  CLASSIFICATICW  OF  SUBMICRON 
AIRBORNE  PARTICLES,  by  G.  Langer.   Progress 
repc,  1  Apr-1  Jun  62,  on  Contract  AT(ll-l)578.  Sp. 

NASA  N63- 19203  OTTS  $5.60 

Jet  Propulsion  Lab. ,  Calif.  Inst,  of  Tech. ,  Pasadena. 
THE  EXPLODING  WIRE  PHENOMENO  (REVISED),   by 
Carle  A.  Privette.   Rept.  on  Contract  NAS7-100. 
10  ^jr  63,  54p.  12  refs.   Technical  memo  no.  33-113, 
Rev. ;  NASA  CR-50728. 


TID- 18050  OTS  $9.10 

Laboratory  of  Atomic  and  SoUd  State  Physics, 

Cornell  U. ,  Ithaca,  N.  Y. 
IHE  THECHIY  OF  IRREVERSIBLE  PROCESSES,    by 
G.  V.  Chester.  Rept.  on  Contract  AT(30- 1)2179. 
Sept  62,  102p.   126  refs. 


LADC-5472      OTS  $1.60 

Los  Alamos  Scientific  Lab. ,  N.  Mex. 
FLUX  TRAPPING  AND  FLUX  PUMPING  WITH 
SOLENOIDAL  SUPERCONDUCTORS,  by  Henry  L. 
Laquer.    Repc  on  Contract  W7405-eng-36.   [1963] 
15p.  11  refs. 


Oak  Ridge  National  Lab. ,  Tenn. 
WASTE  TREATMENT  AND  DISPOSAL,  by  R.  E.  Blanco 
and  E.  G.  Struxness.    I^rogress  rept. ,  June-July  62  on 
Contract  W7405-eng-26.    19  Dec  62,  6^.    19  refs.      S-32 


NYO-10255      OTS  $1.60  ► 

Rochester,  N.  Y. 
QUANTUM  ELECTRODYNAMICS  WITHOUT  fiLECTRO- 
MAGNETIC  FIELD,  by  L  Bialynicki-Bi™^. '  ReT^S, 
Contract  AT(30-1)875.    6  Feb  63,  Up.  12  r;ffe 
NASA  N63-13323.  ^^* 

NASA  N63- 17483  OTS  $3.60 

aS^^I^ Fi^.T'-^T^"  ^y^^"^'  Waltham,  Mais. 
^^^-^^^°N  OF  VISUAL  ADAPTATtSj  IN 

4^1     mJv  6/  ^""^fa^'fT^o"-  ^^'  °"  ^"'^«  NASw- 


AD-279  170  OTS  $1.60 

.rJiSSS^o^'^™'**  ^°^'  Richmond.  Va. 

PiS^  w  1^'?'^^'"°^  ^«0^  THE  WpOR 
WW5E    by  Welby  a  Courtney  and  Kent  Renailds. 

^t^r^  "^^  no.  7  for  the  period  ending  16  Jan  62 
onContraatNonr-3l4U00).  26  Feb  62.  lip.  3r^^' 
R«Pt.  no.  TM-1327;  BXP  328:  NASA  N62.10327. 

DESCRIPTORS:  -Cloud  chambers.  -Water  vai 
•Condensation.  •Nucleation,  Aeroeola. 


NASA  N63-18486  OTS  $2.60 
501^         23p.  9  refs.  MTT-TEST-63-6;NASA  TM  X- 


EI«ctronict 

'nD-18059      OTS  $Z  60 
Florida  U. ,  Gainesville,  Fla 

Contract  AT(«)-1)2783.   25  Jan  M,X  Tr^  " 


T 


^ef^J^™";  Z^^  investigating  the  condeLtion  of 
waier  vapor  have  become  reproducible  and  indicate  rh«r 
condensation  occu/red  over  a  period  of  tim^TbSh  i^^' 
creased  as  the  Initial  supersaturation  dei^S.   a 
minimum  Initial  supersaturation  was  r*qu5red^  Jve  a 

li^f 'chh'^  ""' ''""'  "•"  ~  lndicatiS;Si4  flal- 
sical  critical  supersaturation"  required  to  jdve  con- 
densation at  an  appreciable  rate.  ?L  mimm^liriSSal 
aupersaturauons  in  the  present  work  were  aponeciablv 
SSSure  /a":!"^.'  supersaturatlons  reporSJI^St' 
literature.  (Author)  (See  &\60  AD-267  100) 


Acoustics 

NASA  N63-17942      OTS  $4.60 
Bolt.  Beranek,  and  Newman,  Inc. .  CambridaJ.  Mass 

l^H;^^^^^^^^'  ^^"  APPUCATIONS 
NOISE  REDUCTION,  by  Ewald  Eichler.   Rept 
Contraa  NASr-47.    [I962J  43p.  13  refs. 
NASA  CR -50448. 


NASA  N63-18147      OTS   $1.60 


rSfR?i""?MnrnS?:.";i"x '"';.•  ^p;s;'.*4.""'-  ™'"'*'  '=^*'<^ 


THE  ROLE  AND  UMfrATON  OF  SSSk 
CONTROL  OF  VIBRATION  AND  NOBE,  ^R 
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AD-291  667   OTS   $8. 10 

General  Mills,  Inc..  MinneapoUs,  Minn. 
SPtrrrERING  YIELDS,  by  G.  K.  Wehner.  R.  v.  Stuart 
and  D.  Rosenberg.  Annual  repc,  1  Nov  61-31  Ctet  6? 
on  Contraa  Nonr  1589  (15).   15  Nov  62,  89p.  47  refs.' 
Repc  no.  2356;  NP-12389;  NASA  N63-107m1 

DKCRIPTORS:  •Sputtering.  -Ion  bombardment.  Ions, 

T^  r^^T*'  ^T"^  •^'■«°"'  'Neon,  -i^rcury. 
Ti^Copper,  Atoms,  Velocity.  Plasma  physics.  «Thln 

Contents: 

Part  1.  Sputtering  yields  for  low  energy  He+  -    Kr+- 

!"^,^^"J°"  bombardment,  pub.  in  the  JnL  of 

Applied  Physics  33:1842-1845,  May  62 

SJJ  ?  ?^!^!!"^  ^^^'^  *°''  "^"^'^  *"*^  «o"d  tin  in  argon 
Part  3.  Sputtering  of  various  rare  earths  by  rare  ma 
Ions  of  energies  100  to  600  ev 

Part  4.  Sputtering  yield  data  In  the  100-600  ev  energy 
Part  5.  Sputtering  yields  at  very  low  bombarding  ion 
ISS.tht-MyV'^  -Appued  Physic""*" 
Bart  6.  Velocities  of  sputtered  atoms 
(See  also  AD-267  458) 

UCRL-9971   OTS   $3.60 


<N  THE 
Lyon. 


Presented  to  the  65th  Meeting  Acoustical  Societi 
America,  New  York  City.  May  15-18.  1963.      ^ 


Microwave  Lab. .  Stanford  U. .  Calif 

SlAl?l<:^Sn^fv^.^^  FICTITIOUS  SURFACE 
CHARGES  OF  AN  ELECTRON  BEAM,  byE.  L    Chu 
Rept^  on  Contraa  Nom-225(48).   June  59,  25p 
17  refs.   Technical  rept.  M.  L.  no.  533;  AD-225  406. 

DESCRIPTORS:  -Eleoron  beams.  Eleorons.  -Space 

t^rlS\?^"^  P''^*"^^'  ^'^^*"1  prop^rtle'T 
Series.  Taylors  series.  Perturbation  theor^ 

Mathematical  analysis. 
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The  elecuodygamiol  phenomena  in  the  boundary  strip 
at  •  sharply  focused  electron  beam  ore  extremely  com- 
plicated. This  difficulty  is  usually  resolved  by  postu- 
lating a  layer  at  surface  current  on  the  boundary  of  the 
unperturbed  beam  while  considering  the  troublesome 
boundary  scrip  as  nooexiBtent .  A  critical  examination 
is  made  at  this  technique  with  the  result  tiiat.  it  the 
calculated  rf  power  is  to  be  the  same  as  in  the  aaual 
beam,  a  layer  at  electric  dipoles  must  also  be  postu- 
lated. The  discussion  begins  with  the  Jacobian  and 
Taykx-'s  expansion,  with  particular  emphasis  on  the 
applicability  at  the  latter  to  the  boundary  strip,  then 
proceeds  to  the  formulation  at  a  modified  problem  on 
an  equal-power  basis  and  the  specification  of  the  sur- 
face conditions  which  are  to  be  satisfied.  Second- 
order  quantities  are  included  in  all  equations,  so  that 
the  small-signal  beam  kinetic  quantities  can  be 
reliably  calculated.  (Author) 

TIEhiaOOS  OTS  $1.10 

Stevens  Inst,  of  Tech. ,  Hoboken,  N.  ]. 
SOME  EXPERIMENTAL  EVIDENCE  FOR  THE  PRE- 
WENJION  OF  RAPID  LINE  ESCAPE  OF  PLASMA  IN 
A  MAGNETIC  CUSP  FIELD,   by  George  J.  Yevick  and 
Robin  Harvey.  Rept.  on  Contract  AT(30- 1)2250.  [1963] 
lOp.  2  refs. 

NASA  N63-18394      OTS  $5. 60 

United  Aircraft  Corp. ,  East  Hartford,  Conn. 
RESEARCH  ON  THE  COLLISION  PROBABILmES  OF 
ELECrRC»6  AND  CESIUM  IONS  IN  CESIUM  VAPOR, 
by  R.  H.  Bulls  and  R.  K.  Flavin.  Final  repc.   1  May  62- 
31  May  63,  on  Contract  NASr-112.  31  May  63.  Sip. 
10  refs.  Repc.  no.  A-920057-5;  NASA  CR-S030I. 


NASA  N63-1 3602  OTS  $1.60 

United  Aircraft  Corp. ,  East  Hartford,  Conn. 
RESEARCH  ON  THE  COLLISION  PROBABILITIES  OF 
ELECTRONS  AND  CESIUM  IONS  IN  CESRJM  VAPORS, 
by  R.  H.  Bullis  and  R.  K.  Flavin.    Quarterly  sutus 
repc.  no.  3,    I  Nov  62-31  Jan  63|  on  Contract  NASr-112 
31  Jan  63,    15p.    3  refs.    Repc.  no.  A-9200S7-3. 


NASA  N63- 14443    OTS   $1.10 

Vermont  U.,  Burlington. 
USE  OF  AN  laflZATION  GAUGE  AS  THERMAL  CON- 
DUCTIVITY VACUUM  GAUGE,  by  A.  D.  Crowell  and 
E.  L.  Foley.  Repc.  on  Grant  NsG- 241 -62.    1963,  3p. 
2  refs. 
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HD- 17724  OTTS  $1.10 

Hughes  Research  Labs. ,  Malibu,  Calif. 
CTUDIES  OF  H2  MSSOOAnON ,   by  A.  W.  Ehler. 
Interim  annual  rept.  no.  2,  on  CcMitracc  AT(04- 3)362. 
12  Jan  63.  9p. 


NASA  N63-18321   OTS   $4.60 

Institute  of  Molecular  Physics.  U.  of  Maryland, 

College  Park. 
INTERACTION  ENERGIES  AND  TRANSPORT  COEF- 
FICIENTS OF  Li  +  H  AND  O  -♦'  H  GAS  MIXTURES  AT 
HIGH  TEMPERATURES,  by  Paul  H.   Krupenie, 
Edward  A.  Mason,  and  Joseph  T.  Vanderslice.  Rept, 
on  NASA  Grant  NsG-5 -59.    1 7  June  63,  42p.    48  refs. 
IMP-NASA- 33;  NASA  CR -50453. 

TID-18035      OTS  $2.60 

Johns  Hopkins  U. ,  Baltimore,  MdL 
ENERGIES  AND  WAVE  FUNCTIONS  OF  THE  f^ 
CONFIGURATION  IN  INTERMEDIATE  COUPLING, 
by  E.  H.  Carlson  and  H.  M.  Crosswhite.   Johns 
Hopkins  Spectroscopic  repc  na  19.    Repc.  on  Contract 
AT(30-1)1447.   Oct  60,  26p.  13  refs. 

NASA  N63-18367      OTS  $2. 60 

National  Bureau  of  Standards,  Washington,  D.  C 
THE  ABSORPTION  SPECTRUM  OF  THE  "PINK" 
AFTER(XOW  OF  NITROGEN  IN  THE  VACUUM 
ULTRAVIOLET,  by  Arnold  M.  Bass.  Technical  rept. 
on  NASA  Order  R-64,  14  June  63,  26p.  23  refs. 
hfflS  rept.  no.  8007:  NASA  CR -50485. 

PB  163  616     OTS  $9.60 

Pittsburgh  U. ,  Pa. 
STRENGTH  AND  WIDTHS  C*?  MOLECULAR 
SPECTRAL  UNES  IN  THE  INFRARED,  by  Harold 
Babrov.  George  Ameer,  and  William  Benesch.   Final 
repc.  on  Contract  AF  18(600)986.   Dec  59,  116p. 
28  refs.   AFOSR  TR-59-207. 

C«SCRIPTORS:  *Molecular  spectroscopy.  'Infrared 
.spectroscopy,  •Hydrogen  compounds.  •Chlorides. 
Line  spectrum.  Distortion. 

The  primary  purpose  of  the  present  work  is  the  meas- 
urement of  absolute  line  widths  as  a  funaioo  of  J  for 
the  vibration-roution  lines  of  the  fundamental  band 
HCl.   Both  self  broadening  and  foreign  gas  broadenii^ 
have  been  studied.  A  secondary  purpose  of  this  work  is 
the  determination  of  the  line  strengths  cf  this  HCl  bend. 
Previous  work  is  expanded  to  include  a  greater  variety 
of  broadening  gases  and  some  small  corrections  are 
made  to  the  previously  published  data. 


UCRL-9994 


Optics 

OTS  $1.60 


Lawrence  Radiation  Lab. .  U.  of  California,  Berkeley. 
A  SOLUTION  OF  THE  DISTRIBUTIONAL  ERROR 
PROBLEM  IN  CYTOPHOTOMETRY,  by  Lawrence  R. 
Adams  and  Charles  A.  Sondhaus.   Rept.  on  Contract 
W7405-eng-48.    19  Dec  61,  I2p.  11  refs. 

NASA  N63- 18496      OTS  $2.60 

Naval  Research  Lab. ,  Washington,  D.  C. 
OPTICAL  CONSTANTS  OF  METALS  IN  THE  EX- 
TREME ULTRAVIOLET.    L    A  MODIFIED  CRITICAL 
ANGLE  TECHNIQUE  FOR  MEASURING  THE  INDEX 
OP  REFRACTION  OF  METALS  IN  THE  EXTREME 
ULTRAVIOLET,  by  W.   R.  Hunter.    Rept.  on  NASA 
Order  R-21.    [1963]  25p.  8  refs.   NASA  CR-S026& 
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Solid  State  Physics 
NASA  N63-18178      OTS    $1.60 

Laboratory  of  Atomic  and  Solid  State  Physl  i  ■ 
Cornell  U. ,  Ithaca,  N.  Y.  "^ 

f(S2'5lY^Jt?'H'^'^KA^  URBACH-$  RUUE  IN 
ICWIC  CRYSTALS,  by  Herbert  Mahr.   Rept: 

Grant  N8G-212-61  and  Contract  Nonr-401(4: 

3  Apr  63.  20p.  8  refs.   ARPA-SD-68;  Rept 

NASA  CR -50405.  ^ 

AD-289  331      OTS  $1.60 

Naples  U.  (Italy). 
NOVEL  METHODS  OF  CALCULATION  APflUED  TO 
SEMICONDUCTOR  PHYSICS.  byE.  R.  Caiataello 
Final  technical  repc.  oo  Contracc  AF  6l(052M34 
Sep  60.  lip.  ri 

?^Jf^^^^-  •Semiconduaors.  •Quantum  mechanic^ 
Models  (Simulations),  •Field  theory,  •Mesoes. 
Topology.  •Groups  (Mathematics).  •Green'sifuDalan 
Domains  (Crystallography). 


'sifuoai 


The  work  has  consisted  in  settling  some  very  deUoae 
points  which  are  usuaUy  hidden,  but  do  give  trouble 
when  mathematical  rigor  and  reliable  approocimatlon 
njethods  are  sought  for.  Such  are:  the  study  of  rigorous 
n»eans  for  handling  divergent  quantities,  the  oonse- 
quences  which  the  requirement  of  unitarity  imposes 
upon  propagation  kernels,  the  faa  that  higher-order 
Feynman  diagrams  interfere  tremendously  w|th  one 
another;  and  so  on.  To  get  an  insight  on  the  problems 
of  aaual  computation,  some  numerical  models  have 
been  devised  and  exaaly  solved. 

SCTM-224-62(ll)       OTS  $3.60 

Jf^^^^'  Albuquerque,  N.  Mex. 
INVESTIGATION  OF  SOLID  SOLUTIONS  IN  biB 
AJmFERROELBCTRIC  REGION  OF  THE  PfeHfO, 
lS^^"^"?3  ;PbNb206  SYSTEM,  by  R.  H.  ^ingan 

S?  ,0  \      i^  J**^  ontk)ntract  AT(29-nr89. 
NOV  f,2,  38p.  6  refs. 


NASA  N63-18370  OTS   $3.60 

SSSrStni"'"*-  ^-^^^^  Experiment 

3?V^S^^^U?  tP^  CONTAINING  A  CLOUD 
r    wi.H      ^^;  '^  Andrew  McAlllBter,  Henderson^ 
^1  f*D^6??fK£'V"-  SemUnnua'l^'^Jt. 
15*lmL  M    ^1  V.^y  ^'  °°  Grant  NeG-273-62. 
15  June  63,  35p.  8  refs.  NASA  CR-50317. 

NASA  N63-18868      OTS  $1.60 

Jet  Propulsion  Lab.,  Calif.  In«.  of  Tech 
Pasadena,  Calif.  «  lecn., 

A  STEADY -STATE  HEAT  METER  FOR  DETERUfM. 

NASA  N63-18168   OTS   $2.60 

Rensselaer  Pblytechnic  Inst..  Trov    N    Y 
ORTHO  AND  PARATRmu^ 'by  E.V'ALrs. 
n   "•^'^  "***  ^'  ^-  R*«^«.    Rept.  on 
Gr««  NsG-158-61.  [1963]  30p.  refs^NASA  CR-50363. 

^"dis".Tar'6?^^*^^''»-    ^"g^ACS. 

Wave  Propagation 

PB  163  636      OTS    $4.60 

Stanford  Electronics  Labs. .  Stanford  U     Calif 
IONOSPHERIC  WIND  ANALYSIS  W  METeSic 

s^°an51??"^,f -X^  i  ^^^^  ^^^er- 
son,  and  O.  G.  Villard.  Jr.  Technical  rept.  no.  60  on 

^m6    ^''^''  ''"'^  '■   "  "^"^  ",  ?lp"°6  rrfs 


1^-18056      OTS  $1.60 
T^!:?-.  ^'J^  o' Engineering  Materials^  ;,„,,  of 

^^^"^J^^  IN  SILVER  -  PLATINUM  . 

by  W    raement.  Jr.  and  H.  U  Luo.   Technical  re^^ 


,^^^^55^°*^-  •Atmospheric  motion,  •Wind, 
ionosphere.  Velocity,  Measurement.  -Meteors 


Thermod)rnamics 

BAW-1181      OTS  $10.50 

Babcock  and  Wilcox  Co. ,  Lynchburg,  Va. 
GAS  SUSPENSION  TASK  11.   Final  ripe..  Nov 
Contraa  AT(30-I)23l6.   (1959!  139p. 


Tbe  thecHV  c*  wind-velocity  determination  by  the  mete- 

orlc-ref  leaion  method  is  extended  to  incIuS  met^ 

for  measuring  nonuniform  and  turbulent  wind  velocities 

ALLOYS.      ir„?"^*°"  *■  f^'^l^d  Which  indicates  that  the  average 

^Si^T^"^  P^°"^  ^«^^°«^  reflection  azimuth  <Se?- 
mines  the  average  wind  velocity,  dip.  and  azimu^ 

Srtm^ir  "*  ^^'"i«»-^«locity  components.  An  ex- 
perimental procedure  is  presented  for  determinlnff  the 
mean-square  turbulent  wind.  SystematrSSrstetTc^ 
,  duced  by  taking  Doppler  frequei:ies  direc^?^,^^ 
experimental  data  are  corrected  to  obcaSri*^  m^„l** 
^J^'T^""^  corresponding  to  an  extrapo^tti  nor- 
mal distribution.  Plots  are  included  for  the  aa-r^^ 
mean-square  body  Doppler  frequency  v^^^^ 

l^ZL^^  !!i^"  ^^^^'  »«1  ^he  slant  Va^f^ 
I?I9    -^S  t^  °*?*°1°"  '^*y  29.  July  27.  an^A^  2, 
1949.  The  data  indicated  15-.  10-.  and  12.5-m/8ec^ 
l°^'^^^-^^^re  vertical  velocities,  respectively    A 

;z£^^j^^  '°"""^'  ^  - -WO/ vT(P  is  *r^^r 

^r^p?.°***'^"^°™'>'  *"  «*^«"  '°^  ^he  expected 

peaeo  error  in  the  average  veaor  wind  direction  is 
gven  as  E  -  400/WvT.    where  E  is  in  radia^?„i%  ,« 
^SZ)^  "^***  *^  ^«^«=i^  in  km/hr.  (6d2 
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PB  163  635-OTS  $4.60 

Samfbrd  Electronics  Labs. ,  Stanford  U. .  Calif. 
METEORIC  RAEIO  ECHOES,   by  Laurence  A.  Manning. 
Technical  repc.  no.  66  on  Contract  N6onr-251.  Task  7. 
IS  JUly  53.  42p.  38  refs.   AD- 16  402. 

DESCRIPTCRS:    'Meteors,  •Electromagnetic  wave 
reflections.  Ionization,  Vedodty,  *Radio  signals, 
•Propagation,  Radio  waves,  Upper  atnrK>8p>here,  Radio 
reecfxion.  Measurement,  Doppler  systenis. 

A  summary  d  progress  in  radio  meteoric  detection  is 
presented  which  classifies  the  accomplishments  under 
the  headings  at  astrononiical  properties,  tools  for  de- 
termining properties  at  the  atmosphere,  and  contribu- 
tions to  radio  propagation.   Methods  at  radiant  determi- 
nation are  discussed  as  well  as  velocity  measurements. 
Velocity  measurements  made  by  the  Doppler  meteor- 
whistle  technique  for  thousands  at  meteors  indicate  that 
the  meteors  are  members  <rf  the  solar  system.   The 
need  for  a  satisfactory  techniqiie  to  measure  the  rate 
at  occurrence  and  distribution  in  size  of  meteoric 
particles  is  indicated  as  well  as  a  reliable  theory  re- 
lating meteoric  mass  and  icmizacion  production  to  aug- 
ment present  information  concerning  the  distributions 
d  the  smaller  meteoric  masses.   Various  theories  are 
described  which  attempt  to  explain  the  processes  in  the 
ionization  trail.    An  inportant  problem  remains  in  re- 
lation to  the  recombination  coefficient  applicable  to 
meteoric  ionization.   Meteor  studies  of  wind  motion 
utilize  body- Doppler  and  double- Doppler  techniqvies. 
The  former  technique  yields  information  concerning  the 
radial  velocity  conponent  of  the  wind,  the  speed  and 
direction  of  the  average  translation  of  tlie  air  mass, 
and  the  rms  wind  speed.   The  results  of  both  theory  and 
experiment  indicate  that  meteors  should  be  considered 
as  possible  transmission  mechanisms  at  frequencies 
above  the  normal  layer  criticals.  (JDDC  abstract) 

PB  163  634     errs  $4.60 

Stanford  Electronics  Labs.,  Stanford  U..  Calif. 
RADIO  COMMUNICATION  BY  SCATTERING  FROM 
METECXIIC  IONIZATION,  by  Van  R.  Eshleman  and 
Laurence  A.  Manning.   Technical  rept.  no.  57  on 
Contraa  N6onr-251,  Task  7.    I  Dec  52,  45p.  13  refs. 
AD- 3587. 

DESCRIPTORS:  'Radio  signals.  Radio  waves, 
•Propagation,  •Ionospheric  propagation,  •Meteors, 
Ionization,  Scattering,  Electromagnetic  properties, 
Measurement,  Electromagnetic  wave  refleaions. 

A  theoretical  estimate  is  given  of  the  characteristics 
at  the  signals  scattered  by  meteoric  ionization  over  ex- 
tended HF  and  VHF  paths,  by  a  consideration  at  (1)  am- 
plitude and  duration  at  echoes  forward- scattered  from 
individual  meteor  iooizadon  trails  and  (2)  the  proba- 
bility of  detecting  randomly  oriented  trails  over  an  ob- 
lique radio  propagation  path.   Measurements  on  a  13-m 
wave  length  iixlicated  that  daily  average  of  400  mete- 
ors/hr.  are  received  within  a  slant  range  cf  200  km. 
whose  line  density  is  greater  than  10^3  eBactrons/m. 
The  probability  of  detecting  a  meteor  trail  within  this 
slant  range  is  0.07.  Metecr  echoes  could  suppon  a 
nearly  continuous  signal  at  frequencies  on  the  order  erf 
15  mc.  and  path  lengths  of  1000  km.   For  VHF's,  scat- 
tering from  meteor  trails  was  an  important  contribut- 
ing factor  to  tlie  propagation  of  a  signal  over  an  oblique 
path.  (DOC  abstraa) 
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THE  ROLE  OF  IONOSPHERIC -LAYER  TILTS  IN 
LONG-RANGE  HIGH-FREQUENCY  RADIO  PROPAGA- 
TION, by  S.  Stein.  Technical  rept.  no.  21  on  Contraa 
Nonr-225(24).    20  Aug  57,  lOOp.  25  refs.   AD- 139  831. 

DESCRIPTORS:  •Ionospheric  propagation,  'Radio 
waves,  •Propagation.  Ionosphere,  Wave  transmission. 
High  frequency.  Atmosphere  models,  •Elearomagnetic 
wave  reflections,  Aurorae,  Theory,  Tests. 

An  Introduction  to  the  role  of  ionospheric- layer  tilts  In 
long-range  HF  and  VHF  radio  propagation  is  given, 
Ray  trajectories  for  a  simple  lonospherfc  model  were 
computed  as  an  example  of  tilted  reflection.   Antici- 
pated fading,  MUF,  and  field-strength  charaaerlstics 
of  "F  modes  are  discussed.   The  build-up  of  "I?  back- 
scatter  echoes  is  net  linked  to  the  charaaerlstics  of 
thick-layer  refleaion  and  Is  explained  in  terms  of 
geometrical  time-delay  focusing.    An  Ionospheric  mode 
that  is  an  important  contributor  to  auroral  refleaions 
depends  upon  the  existence  of  tilts  in  the  F  layer  to  the 
north.    LcNig-range  auroral  refleaions  are  explained  on 
the  basis  of  E-  region  ionization  observed  via  refleaion 
from  a  tilted  F  layer.   An  explicit  dlstinalon  was  made 
between  this  type  of  refleaion  and  newer  classes  of 
radio  refleaions  observed  at  high  and  middle  latitudes 
arising  from  fiekl-aligned  ionization  in  the  E  and  F 
regions.    Radar  surveillance  of  auroral  ionization  that 
utilizes  one  or  a  combination  of  ionospheric  paths  is 
called  the  aurorasonde  technique;  it  represents  an 
extension  of  the  sweep-frequency  backscaner 
technique. 


RESEARCH  METHODS,  TECHNIQUES 
AND  EQUIPMENT 

RDA-4      GTS  $0.50 

Atonic  Energy  Commission.   Div.  of  Technical 
Information  Extension,  Oak  Ridge,  Tenn. 
RESEARCH  AND  DEVELOPMENT  ABSTRACTS  OF 
THE  USAEC.   Rept.  for  Oa-Dec  62.    220p. 

NASA  N63-18313  OTS   $23.50 

National  Aeronautics  and  Space  Admlnlstratioiw 

Washington,  D.  C. 
NASA  PROGRAM  PLANNING  IN  SPACE  SCIENCFS. 
Dec  62,    465p.  NASA  TM  X-50138. 

NASA  N63- 18487   OTS   $5.60 

Philco  Corp. ,  Palo  Alto,  Calif. 
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Doyle.  Rept.  on  Contract  NASr-2 1(02).  Apr  6J3 
5  refs.  Memo  no.  RM-3576-NASAiCR-50334 
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Documentation 
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Air  Force  Materials  Lab. ,  Aeronautical  Systems 
Div.  ,  Wright-Patterson  AFB,  Ohio, 

MA?Jnv°i'2S.'.i^'^^'^'^  ON  MATERIALS  INFOR- 
M\TION  RETRIEVAL  HELD  IN  DAYTON.   OHIO 
28-29  NOVEMBER   1962,  by  Edward  Duggen  Final  rept. 

s^rS^ao^  :sr:sSs.'"'^'"^^'"'^^«*"^'^"«- 

These  papers  discuss  information  storage,  retrieval 
and  dissemination  programs  of  Government  agencies 
and  their  contraaors.  Three  areas  are  covered,  ma- 
terials information  aaivities,  general  information 
aalvitles.  and  information  systems  research.   (Author) 

AD- 277  676   repriced  OTS   $8.00 

Naval  Ordnance  Ub.,  White  Oak.  Md. 

?i5p^ff.l  w.r?^''*   ^'^^^  COMPITTER  CODES 
U^D  IN  UBRARY  RETRIEVAL  PROGRAM,  by  Eva 
Uberman  and  Hoyt  L.  Stevens.    17  May  62,  pub 
July  62.  680p.  Rept.  no.  NOLTR  62-50. 

DESCRIPTORS:  'Coding,  Naval  research  labcratori<»s 
Libraries.  'Information  retrieval,  Vocabulary.         '  ' 

Four  letter  alphabetical  combinations  have  been  con- 
?Si^^'°  ^"^^"^^  ^  computer  language  for  the 
1BM7090  computer.   The  Library  at  the  Naval  Ordnance 
Uboratory  uses  a  seleaed  compter  code  to  identify 
each  descrlnor  assigned  to  a  technical  report.   These 
deso-iptors  are  determined  by  an  analysis  of  the  tech- 
nical reports.   Seleaed  codes  serve  as  input  to  the 
computer  and  computer  searches  are  made  using  these 
codes  for  retrieval.  (Author)  * 
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L*iiCL(ui  IN  cu.i4e  eiK*s<.  *mo  in 
'»NCNt»Tic  TNaorvfcirNCT. 
••-•IS  >n  01*.  I* 


M«0«M<«a«KtKT   MTMItbt 

•  'JtO«>'T|l>i)    tHO    CKItSION    SrtCTH*    CM 

»>*iV»<o«»  r»o<  ■»«  TO  i«  CI  trricT  g» 

T(N*f.l<«ruMI    O^    INTtNIITT    i>«TIOtl    K- 
HAyliM    IN   HaftWTIC    fllLO. 
»»^lt  tio  0I»«     • 


•MMarTION   tWCTMun 

ULTHavlOkCT   NAOMTIM 

•NOToiuntttTio*  cao»*  mctim  u» 
•«itN  raoM  •«*  TO  MM*. 
«o-«ta  •«!  OIV.  as 


MMTUCTS 

Ncoiciic 

ULtCTLO   M>ST«<CTt  room   SOvUT 

•  ll>^OIC*C    »UNN4|.ti     K*lt.t     II. 
•It    •?•  OIV.     I* 


MMTMACTt 

MUCUUMI  ylCTOOKOPt 

4«sriiM.T<  sir  MTiCLXt  nMcitt«B 

IN   J.    CMtH.    Pm%te%   *H0    J.    0»T|C«L 
IOC.    or    *l««IC*t    41    4    NCSuLT    Of 
>««l    ON    4    ^•a*a4N    CONCfUNbU    •ITM 
Vtl>N4T|M.-«'<T4T|0N    LIVC     SIMNCTM* 
IMU    4IUTHS     IN    MCL    MB    Ml. 

*A-«ia  soo  OIV.  t» 

MCCb.IMT|On 

comivMU 

nctitx  sTuuT  vea  4«  acbCLiNATioH 

•CM4NCM  ucvlct. 

•la  •••  OIV.  so 


MCCCLtHOnCTUIt 

rLitMT  coNTo«k  triTtnt 

WlwIinN  4N0  kraoscoric   MVICtS 

T»4NM.4T|UN    or     It    4«TICLCk. 
•IS   0«l  OIV.    I« 


•«eNicvti«HT  rtiTs 
vncTivuc** 

OimCM.'UI    INVOLVCD    IN   OC«tf 
e»IN»    4N0    4'>«INItTI.D|N«    *!.■>  ONMNCt 
ri4«IN4T|U«<>     TMC    J4N<C*S    Of    OCIW/INli 
ON    •NIITtk    ri4<<l«4r|0^S    4>    SkMITITUTtS 

ro«  t-nmfxt  (■4>i>i4T|uns>   4i^  t>« 

r4CT    TN4T     T>«H(     IS    4    L4C4    Of     •tf.UUICH 
tN*0«WTlU>'    (X    TM(     V4Lir    M»>T|TUTlaM 
or    MITUN    'OH    PtV0«^4NCl.   I.I14IIIN4- 
TION». 

•  I*  rr*  oi«>  M 


cie* 

MkVCMT    tCTION 

raivALiMTT  or  •*   iim*  i-arNCj  ouHIN 
T<^  oissvuriKN  or  M  IN  ulturc  hci.i 

MtSO*    4NII    MTLM. 

•  II   •••  OIV.      • 


•MTUATOaS 

rraoTtCMHlCt 

4    PTNOICMNIC     4CTUAT0*    rO« 

ST4SILIIIN*  rMACiwTt  otrkOV"i.<<T  man 

*N   CJCCTIOH    ik*T. 

•I>  •••  0I«>     s 


MoarrtTioM  i^MTtiOLorrt 

trrtCTlv*    4a0<JSM.   TO  •N^IC   *s  • 
ru.<c*l0N  or  oi«i4Tie«i  l«  rtocdvut 

C0Mn.(IMT    rauN    4N    404rT41IO«l    kCVtl.. 

•IS  S*t  OIV.   I» 


SUBJEa    INDEX 


«aoiriCATI«n  KITS 

TctT  uf  'Htxi.  4U4rTcas  r«a  tm(  arr> 

■040  (HtlL  4NU  riNC  CONVCNSIO*  KIT. 
•»>«l*  *•!  OIV.  II 


ftrrivi  c«>rTo«i,  tTSTciw 

rLI«HT   COHTaOk   SVSTCM 

C0«K4IIIS»N    or    Ml«H-6«l)li-Ll>IC«a 
MU    SCLF.«0'rUVC    FLiaMT    UMlTNA.    »T1 

rtni  rum  4  Tvric4L  riNWO  •f-c«Ti>T 

VCnICLX. 

•  II   M*  OIV.      I 


MMPTIVC  eOHTML  •Tircw 
0»TI«IX4T|eM 

U.LF-OCTIIIUIIIC    STtUNk   USIa 
C(V«tL4T|u>i    TtCMNiauCS, 
40-41S   til  OIV.      • 


«W»rt|Vt   CONTVOk   tTSTtN* 

TMtoav 

S4Nn4.U-"4T4    ICLT    40*^1  IV i.    rLliMT 
CP'«T<OI.    STS'CMS. 
M>«1«   (T*  UIV.      I 


•MCMOSINI   rMOtmuTtS 

MkVMCa* 

CU<«^ILD    V4«.uC«   or    C*TkT4Lt.lNITV> 
4Vl.*4e4     M.O>«NCC    LtNfeTH    0*     CK'rkT4L- 
tl<<C    «t.«IUN«t     4N3    4V|il4Se    UOU<.Nri 
ir  .'.IX   nt    4-iM*H<X)S   rCGIOnS    4S    4 
roiCilWN  ur  Tf<^*4TtMc  ru«  rokVCTHV 

\.t  A.    4NU    Ut.>I.U4Pf>'fLIC    4CI0. 
«»-«IS   SOT  UIV.    la 


IVCt 

MnMO  joints 

Ta4NS<.4Tio^  or  ttmiivt  aiK4aCM  on 

Pe.OINI>    4uC-T>    4N0    TH(    TCkM4.0l,JST    Or 

•r>HCtivt  ■o«'uiN«. 

•IS    lOT  OIV.    I« 


*rn.iiu  •f.it4acM  ON  mi<m  TiivCK*- 

TUNC.  N40|4T|>M  atSltT4NTi  kALklUn 

«a»CNiut-  t'<t.4«  cru.  4aa4T. 
•0-«lf  tsa  OIV.     • 


>i»JUITWI»T    mTCMOLOtVI 

amcTIV    4a0U«4L    TO   <«iSIC    41   4 

ruMCTioN  ur  ntvMTiONs  in  rtaccivcu 

C0n»kC*|TT    ragn   4N   404»T4IION   UVCL* 
•IS  S*l  OIV.   10 


•mjustncnt  mrcMoiMTi 

•MUr   OTIMMICS 

soNt  rt.a<0N4i,  4N0  tiTiMTioNM.  rac- 

TOhS    •Cl.iV4>-T    TO    TMC    CONSlSTtNCT    aMO 

raLDicTiuN  •«  coNroaNiN*  NCMvioa. 

•is   TSO  OIV.    20 


miTttmu 

MtalMIW  OtVlCIt   ltUCT«IC«k  •  tUCTHMIC 

40Tua4l|>-    fVOTTta    roa    •C4»UalM«   aMU 
•tCONOINN    l«rU>4NCf.    4N0   4u(i|TraMCt« 
«»-«l*  «M  OIV.     a 


I4L  awoTO^aawiT 
mac  cai«aas 

aNALTSIS    or    •>4N0a4N|C    rMOTO^UI^ 

riar  usiN*  41  4N4t.e«  computcn. 

It   M*  OIV.    S« 


•MMornaMic  COMriagaaTioM 
•M  ri.eo 

akNOii  r>t4  nocicucaa  y\.o»  jr  aaat- 
run  C4S  ra'T  itonits.     ■(4.4«4Tiom  noo* 
fL  or  •OLi7-4«M>t  mNCTic  tcutrioM* 
rLo«  IN  4  oiic>i4a«i  4aa4N<i(Kt>iT. 
TB4NS(.4T|uN«   ur    4aTlCt.Lt  »aoN  A 
•VSSI4N  •'UII0WIC4L. 

«e-«is  lit  oi«<    • 


•  IC  Ce««l*U«4TI0N* 
•UPCasoNic  CHaaaCTWiSTiC* 

4caooTMa-ics  or  turtasuNic  alN 
aNu  souits  "KILkallN*   4T   hiom 

r*taocNCT. 

■IS  Tat  OIV.     I 


•atMOTNanic  LOaoiM 

acaoorwHiic  CMaaacTCUKTlca 


MiOM  trfro  4C<noTN4Mic». 
«e-«ii  T«i  OIV.    « 


•acaoNauTieac  •eent 

DCSIM 

raoTuiTrr  uevCLomcNT  ur  hoocl 
4iH  acFuLkf-s  SToat.. 
a«.«it  as*  OIV.     I 


•acwfact  cturr 
■CaaiMU 

•uoMi  •r4HiN«s  roa  aiito«r4Ct 

4rfLIC4TlUN«. 

ae-aii  Ois  OIV.  Ts 


•at* 

MIlTUWt 

TjaiMJi4.MT  NialMii  alTM  tj««i<;a4. 
ataCTiON  FO*  4|«-«  NiiTiMkS. 
*e-«ii  TOO  OIV.  a* 


•aia  roacc  atMaaCN 

•laciOMaMtict 

KCONb  o<>4NTCNi.T  MOkluMarttv  or 

■tPOMTi  f\»>   laHCe  UNOCa  CUNTaaCT 
4r  0«l6v5l-<a9. 

ao-aii  •••  oiv.  SI 


41*  naM  aaaLTtls 

n(TtOMi.e*icai.  cimmts 


racL^iN*  M.4TMca  in  ru«lU4. 
ae-ais  aar  oiv.    i 


•  IR  Taa^ic 
avuTiOH  tarcTT 

4LTITWUC  C¥*iiON  IN  vlauai. 

COktiaiOfc    4»QIU4NCi. 

ai^atS  M*  OIV.     I 


•IR  raawic 
raTteao 

•uainw  •4T1.04M  r«a  unit 

OCk-IVCXCk    TmnuucM    4N    4|a    i<T 

ao>«ii  OS*  OIV.  ss 


tin 


•  I*   TRa^lC   CONTROC   ITSTCIO 

coiMunicaTiOM  ststxm 

THC    FUII|CT|UN4L   RtOUIRCMCNTS   Or    a 
••4INTCN4SCE    raciLITT    FOR    Tl«    4i«/TS»-«T 
"OalCt    •!■<    TRkFFIC    CONTaOk/CONMJNICa- 
TluNS    1TSTC-. 

ai>>«is  Oil  OIV.     I 


•lR  TRarric  comtroi.  •titc"! 

DaT4   RROCUtlNO    STSTCKS 

aaoto  aftCUN  froccssInn  iouimuiT 

FOat    41«    THarriC    CONTROC. 

•IS  a««         OIV.  a 


•aiR  TRarric  ca«T«OL  tvtTBHS 
nainTCNaMCC 

INVtSTIft'TIOM   or    tLCCTNOtklC 
rauRCCNS     IN    TrC    OTIISN    OF    NAINTlNaNCt 

raciLiTUk  FOM  TMC  ait/TSo-tT  srsTcn. 
••i«ts  at*  OIV.     I 


•aia  TRaRar 
ravkoao 


RT4TiaR 


N4I|Nun  *4tL04eS  FCR  UNIT  Tl«« 
OClIVCNCU  T"Rgg«M  AN  4|R  •CTRORK. 

ao.«ii  as*  UIV.  ss 


ilRcaarT  icaTt 

TMT   IVTMOM 

aU4t.l»IC<TI0N    Tt.ST   RCRWRT    FUR 
MOUCI.    Vt.Ciril.4T ION   S-llS-lia-t-ll 
4Hu    aU4L|Fir4riON    MFVLCMOIT     |i 
T>%NtOF,     kC«T<     0rCR4TMS    FOR    NIMUTtR 

•ti  Taa  OIV.  la 


•aiarotc* 
nrr 

Nta  riRM^^kS  FOR   TM(   RIM*   LIFT 
CVMVt    kCOVt    OF    FIN|T(    4lR»0ILS   roR 
ri^TH    THC    LO«FHt.$>IIH.t     4N0    T»4     I 

p*t.isiRt.i.  c«%t.i  4ac  aatco  Oh  Lirri 

Ms<r4Ct   IKxRT. 

a»-ais  •*«  UIV.    « 


■  -AWT 

tiaraMC* 
MMOnMMC  WATIM 


»M4.I»IC*TI0N    TttT    IW   MlkwruiM 
•UIOCO   "IM'IA   MBt    MCTIuM. 
•IS    lU  0I««    U 


CUCTaMtS 

•NIMMT    'LUT*ai>    S<Kl«Ct.SI 

o"ie  c»TMgc»«  »<io  «ioi»-t»«»»io»ic 
«o>«is  arr  oi»>    ■ 


•M.L-«t*TMca  avMTion 


«e-«i*  iM  oi«>    * 


•r    -    -  . 

COItT    (uavflkLMKt 


cx4M*ci(*i»Tie*  fl»  »«i*«.  »e«»- 

»lt  MS  0I«>      I 


VtSltlkITT 

tPMI   Ml^    rinC   VMUTIWMS    Ik  *Tno»- 

«*i4i>  »•  ai«>  I* 


*iap«aTs 
«!■  raawic 

iiarotiT  rwMtrf  ocalvui  ratM 

L«TIO    to    ■0^'«>lT». 


•  IM.leWUM<tU 


HCkl*OllTt<    "tSI«>l<    CONSTWuCTIOm 

»ia  >M  oi<><  » 


CMCfl9T   C9IIVC9SI9*! 

9^I>1<*'I>M   'W    «M|MM.1»   CgNCtlMU 
•  ITM   TitUi    ••«   •!»»•   THt    (»»l»-«*4. 
••IxSlkt   kICT   INfafc*    COMW^aSIOM 

crvicii>«t  "»  M.«*c. 

*i>  m  oi».  I* 


«C«aMIC    TOMkMT 
MMkMI* 

«   LI"M«    IN   TO*OkS«T. 

IS  lie  oi»>  » 


kMWUIC    TOMkOST 

n««nr 

•IMMIUMT    PMUJCCTIOM    ta   HlkMlJIT 

«*-«ia  ai*  (»«•  >* 


*IC    TorOkOST 

iTIOn*    IMTMMTIC*! 


(•fWH.I*><k    «    •t.k»TIO«*«I»   •tTtUN 
THk   rnkimuk'    INOei   Of    *•■  kkkl'TIC 
e»k**Ta»  ur  nuiiOTarv   i>M**i*>ifS 

*«>OCI*TtU    •IfH    THt    ri^«4IO«. 

•e-«is  ••<  oiv*  i* 


«a.waa** 

TMtOMT 

•Kvxuniiiirt.  acTnOus  ran  %iKMlia 

|>    aHMklaik**     kTtrCK*. 

•IS    irt  Ul«>    I* 


*TUU*    ur   Akltf^lC    MM**  fo«   *ot* 
•S»OCt*TlvC    •kOCMAS. 
«0-«l«   OS*  0I««    1« 


4kl>«kl    >«TAk   COM^OUNM 

CkcaNia*  cOiWOUNOt 

C*«iNk    I"    SIO«*<a(    or    •^MC'l«>.U 

*kik*klNr  kk'*>il>M  co«*ou«iut   iH|«x 

»»l*»u«lf    »T'»-«   CktAKItcll    NU    IILI- 

e«Tes>  PM>s»M*TtSi  •iirr<4TkS>  >«m*TC»« 
*»>«ia  S7«  oi«>  i« 


•uukiNi  ecixs 

TUTt 

TtStlKv    t»u   ty*kU«'|0>l   Of    iMIHWir 
*kK*klNC    kti  kk    *N0   MTTtatlS* 

*»-«U  «M  Oiv.     T 


MITaM.T<   ur   OCMMM  ■KtM.t 
MTliM   CiNT'v    MktCriO   •CktSStiMSt 

"«•»<  »tia»«»"  »kko»j'  ki»"T  "tT«k»« 

rosirc   ■4Tt>I<kti   cntTiN**  ««n  >!••«»- 
racTiMINk  K'Tnoot. 

•IS  as*  •'I**  t^ 


•AkkOTS 

C*TM.T»I» 

•«•  -»k»»c«t»k»Tit  c >•««•» To«ii»«» I e 
TrtHNiuut  »"•  »Tijr»ti«ii«  c»i»i»'ic  "t- 

*ri|r>NS    *M0    C*T«k*ltC    kCTIVITf    OT 

"«t«t.». 

*e-*t«  ou  »>*•    * 


MkkOtS 

r4*iaSk«T'o«  o«  ftm^iv  ■ikmcmi 

T><k    TtkSAMT    $fST(v    4kJN|i<Mkn*.<NC»IU 
M  Oif*    I' 


••UOTINU" 
CetTltlM 

'«jkTii«T>k  cotTina  raokiss  'o* 

TVxtS    To   DcatASt    »4k<**lU 

CPMlOllOh. 

M-«ll    OS*  Ul«<    I* 


MkUM|l«U« 
COlTtalM 

ISTkUtNC*    or    fMMT    lTnk>*r>1  OM 
"▼•^■•VtkUkl*'    C»»Tl»    »0I»««TI01    I" 
»ko'"l'tU". 

*»^ii  asT        ui«>  » 


•akUMiaun 
ewiaa 

TH(     llk»k"C><t    0*    SUiirM-t    »>«KO)«i«ft 
0~   ThC    i«CM««K*k   »ao»t»TH»    J» 
»TKjCTu««k    -«tl.«t»k»l     t»T160t     J» 

*e-«IS   OTI  BIO*    f 


•tuMDimm  HXOft 

MTIMOMT    AkLar* 

CU-WIkaTIOI    9«    J*T*    IMttTt 

^j-lHu'  •«<T|i<u(a|ot. 

•IS  ara  ji«>  i'' 


MkU"INU"    AkkOVt 

nucTuac  iHrcHMiicti 

r'<>CTIAill*l>nTI       kaA^IOAIICM   UF 
yo/'i    T-*    »k""INO"    4kk0«    'W**!** 

*o^it  aas  ul«>  I' 


M«.u"iw"  cot»ouwoa 
NtTaiect 

«etk*MkM    *nu   OCV(klir«k.M    «tk*TlU    TU 
*»>«IS   TOS  Ol"*    I* 


•4kU»|NU«  eowpwuwM 
01 IOCS 

tHC  ••<<kC  o»  4kUNlNun  amo  If*  ealdts 
40-4II  «aa  aiv.  10 


■«IC"o»tlliCIU«e    iTuulli   0»    >«Jk»- 
c»T^r4kLi>tf  «kr«4cr'>*iT  oiiiOit  cficf 

(V  'i-<»l"l  itri.  OH  fL»v»TfO  tl"^t.«4Tuat 
XCH4SIC4L  -^J^^TltS  0»  tV^t.  »INW.I 
rMASt.>    IH.KS'     AkU^IMA    AMO    Mkb>«a|4« 

•IS  aaa  di»>  >• 


14 

kiaucruo  •4au 

klAIIO    1»0    "*    4«    CktCtHOkJTt     «|TN 


M-1 


v4«iduk  C4r>'u<j(  ••«  4<ienc  •>4re4t4kSi 
C«>«ack4Tiua  0*   i'i*kO««ct  •■'••  <0kTaMi 

fkJI    •CT|»4T|>M    'INC. 


•aMMniTiON  ni4a««Tt 

«T*TI«T|(*k    4>MkMI* 

r«ji.  4«t'4i4,  tut  ur  4  r«4a>«NT 
TSkO  —n  e-oica  kiwiTs. 
i*^ia  aa*  oi»<  " 


■»1.l»lt«» 

MtltN 

HTUUT    Ml'>««4«    TO    UCtla»>     OCOflOr 

<Nu  r4aa|k4*(   4   raavtklvO'Xvt   MK* 

»*.Tt»   HA*!-*    4    «44><r|C    »ltLO    T«aT 
IS    9nT4|l<4.C    'xti"    •    t<l»t*Cw4«ueTI>l6 


«"«jNtT. 

4(W«|S   SOT 


Bl«>    1» 


ivitas 
MTo«4uklC  S'lTtat 

T<«4l»M.4T*0->    O*    SAVICT       tM4<«CH    ON 

<$»i«is  avi  ei«>    * 

Mi^j^ita* 

■•11k|l«Tt*    MVC* 

4-»ktHC«Tll»   at    ■tSOMaNCl    MTMI4- 
TIjN     is    M|k<    ■•«T(«    ■4<t    C4«|r|(t. 

ae^ii  ••*  3i«>    a 

•4N4koa  coHWTta* 
Mo»4a*Tien 

l>Mew>><*k  44T  r«4Ciai>  at'vjk'Ttu 

»T     4«    4*i4ka'<    <.>jN«urf». 

•la  taT  HI**    • 


Miiu4.oa-oi«iT4k  cenavnat 
tnxoKorci 


4  ai'>ii4i   ■*M«iNa  «»»»k"  cohsiii- 

INu    ur    4    •*»?«    UNIT    »0«    »v4SM-l«    4HO 

ei.lTKitM.  <  ^n  jr  %TtakU  4(«|4k 
CT*»asiTi»t«.  4  eo»*uTi«  ^oa**".  »"ai 

4    ^•*iTu"4»'    '*«i'»TCa. 

*e>«ia  Taa  oi«>  so 


MI»M.TtlS    or    V4BI4IICI 

TMtoaT 

lwv4414>iT    iiiT  r«octoui«t> 
«e>«it  asa  OIV*  i> 


aawatTTlc  atOHCtirr 

4    LI.->'4     >N    lO^OkOaT. 
40>«IS    llO  Oif*    I* 


•MtOOMCTtaS 

MSian 

T44Mtk4TtUN  o*  >0«(iaH  atKaacn  on 

•>f4tu«l<«.    TK     ■•l»T4NT4N(0U*    ■4rCt    UT 

ri.j»  or  4  kiuuio  OT  4'a  ikkCT^o-THCa-w 
4*'i.'«o<«t|a  ••«  THf  >trH0O  or  CktcTan- 

■•mNCTIC     IN''UIT|0N« 

*o-«ia  aas  oi«>    « 

MM(tTI«tl4 

eckks  iaiot.'*aTi 

STuuikS  '"•  rxC  i.r>ccT  u*   ••m.STmctio 

0»   CkU&TLKS    ur    MUM4N    rM«Cr44L    ir|* 

T>44i,i4k  CLkLS  H4«r  atc<«  lATrx-iu)  to 
kfsiooa  ih  TMk  i>irR4cikkUk«» 

f  ••»  I  ■•OHH^INT  . 

*»^IS  aTO  Olv«  la 


MaaLC  or  4TTaea 

4«i4kkT  tTiocTaie  ruaa 

HtriMkuN'C  FL9«  r4»T  4»l$T««tT«le 
•CulCS  'LTI'S  4T  4>|  41I6LC  0»  •rT4C4. 
*9>«IS  07*  Ul«>      * 


MHTCwa*  conrONCNTt 

fkceTaowtaMTTic  raarcariu 

THCU«t.1I'4k    »HD    ri»t"l»'>T»k 
STuOICk    k»     •NTl>l<«4i    4><0    4MII4T1     It    * 
»»"«kkkk->t.«T».   «Cair>«,.      ».rf<l     !■•- 
vr>T|a4T|u»<   vM   «   Iro  tktXKT   r4ai 

TV>>C     4M«4t     in    4    •4«4kkCL    r'k4Tf 

*(w«ia  ass  aiv.    a 


MWIITCNN4    COHre«CNTt 

kiaMTDixa  4»atsT(as 

KJ«i.t>  lC»t  UN    T|.»T    or    ml    4%tf» 
fltCf«K4t    ♦OMl.f     4««l»Tt«. 

*o>«is  eat  ui«>    a    , 


aaNTtiMM  ConrONCiTt 
arta4Tio(i 

favkSiia'TiuN  0*   4  Mukiirkt  KCan 

K4N*llXn    kl*C<A,4*    4llft4T. 

M>aii  aaa  ui««    • 


aaarturu  ceMriaua«TiaHa 

4<fTCWia  aaei4Tie«  MTTtaaa 

4  xtTHao  or  acM  tT<iT>«si»  tiaiiaa 
4  iurf«rw«|TiiM  or  CLCi<(in4k  rk4<c 
•4<cs  if  ar^Ko  TO  raoakkHt  or 

••tC*>M4*l    4'T>.NI>4    r4TT(«U    OT    tiCN(H*k 
»H4««li 

•IS  aia  ui«>    a 


•4hTtN«4  coMriauajTioaM 

MTHCWTICM.    raCOtCTIOM 

T4nkCk  or  IHTCaM4kt  rUM  CI'<CUk4M 
4aM4T  4*lTkN*4>  fy  4l>«|TT4l>Cti  Cl'*- 
■  r.Ti    4Nt.     ••UI4T|n«    P4TTtlU>», 

*»^is  tai  oi«*    a 


•4NTCWW    CONTlaulUTIONt 
■  4«I    Ta4<ll«lt»IO«l 

T>iruatT|r4k    4NP    (••^■l>*.kT4k 
STuOtCk    ur     ••IU«IN4*    4MU    tMUTt     |M    4 

r>-<4kLtk-«x*Ti  '^aiON.     Vioi    l«- 

VF>TI(i4T|UM<    UN    4     l>0    l.l.t"(.''T     •401 
TTPC    4««4T     <N    4    •4l<4kktL    •^4Tf 


40.^  I  a  a»t 


ol»« 


THCuNitir4k  4<io  t»a«t'*.r.i*>. 

ITv'^ICk    U*     •NllN'l|4t    4ou    4RM4TS     IX    4 
r4a4kLkk->'V*Tk    ■€610»i.       ««»l     •.«0»4fc4- 
TIUH    4kt>N<,    •lOIHITk    T4I.I-ITtl     4M4T 
|X    4   •4ll4kk'k   rk4TC   atAION* 

•a-aiS  ats  ol«*     a 


*4NT(NN4  aaoiATioN  atmana 
■lcaoa*vt» 

Txct|aitlr4k    tHD    l4^«IM.KT4k     IM- 

vrkTia4T|u«,<  ur  CTkiwiMKAk  oa  to«- 

»<I^4L    CI»»»»Ct|0S    l«frLtCTu«$.     •UVIN6 
4     .IJt     it-tr'UNt     4Nt    'IllO    4Mik«. 

n»t«4Ti-«.  iMx  uirriaCNT  »iK»itNCIt« 
4T  iirrrakNT  riiLP  4N<ibl»- 

*Artia  aaa  ji**    a 

•4NTCNN4S 

COV/*kCO    4NTrNN4t 

4    STUPT    -H     CI*CUk44    4aK4TS    •    Taakli 

C»    'K>4SI-<I«nT-«.')Nur«    Pill    T    A<^}    T» 
•  ••-!TT4Net»    4«J    »4«|-«l«kT-ONUt* 
V'»Ct»»4Skt«. 

ae-ais  aao  oi«>    « 


MNTtVMS 

tucTaie  iNauLaTiaM 

T.<U«    C'     <■<     TklMlN4TtVi     I^MIkATU 
4X11NN4     IH    •     CONIUCTIIIft    •^1)IU>. 

*o>ais  eaa  oiv.    • 


MNTt>M4i 

MiaM>TCi<rt«4Tuac  acKMCN 
Hia"  ikP^«4Tuat  4<iTti»i 

TIxl    4N"    uCvtkOP^NT, 

4e>^ia  aas  oiv> 


INnSTIM- 


MNTtNN*! 

■eock  TcsTt 

4>Mk<'»ii  or  aCNulaa  TxkOaT  ur 

•V..TC*. 

■e>«ii  au  uivi  as 


MNTrNNal 

siTt  UkUTiaa 


S4>«4vt   MCirTIOM   N(*a   4   COaSTklH 

*e-«is  oao  OIV-    a 


•«NTtNN4I 


•Kjn^kiNa  TkCHNiuuta  roH  TitflWi 

4>'lr<H4>    av    UalNS    K4kl    NuMLf    •4Ti«a 
y"it    4CTU4L    IJUfrNlNT. 

ao^is  S|T  uiv>     a 


•4NT ircaaoNAaHT T I t« 
sinakC  caTtTM.! 

T-<c  aukC  or  caT»T4k  k4)Ticc  otrtcTs 
4»  4  *ussiric  M>'j«c(  or  FiK«o>4ai«> 

't»"    IN    Mia«TITt    C«T»T4L$. 

40^ia  aaa  oi«*  as 


MNTiroukiaa  ceaTiaaa 
MiaTa 

C4yiT4i|o«i  iae«iaN-«tst»T4\i  co4T> 

l•^•S    •k«L    4>«klC9    TO   rolkki    tTNUTSt 
n.f%  4NV  r'vuta*  ON  tmc  MTaok  ciutt 
IMrnHoralkl    »Ci«>|l    1T4TIC    InmcmSION 
TTiT*. 

lo^ia  Taa         di«<  >• 


•aNTinewT  4kke*t 

(kUNINU*   *kkOT» 

CUNrtL4TtON    or    U4T4    tMklTS    tfN 
4LJ«I>IUH    4N'INUNt0k. 

40-ais  aTa  ol«>  it 


ANT -ATM 


^■TlnONT  4kkOTS 

■LSCTaicAk  raarcariu 

04T4   a^fTl  0«    THt    CkCkTaONIC 
rauvfaTiit  r*  aakklua  4iiiTinc«lu(« 
tIS   TTt  OIV.    IT 


^NTtHONT    4kkeTa 
INOIUN    4kkeVf 

CONPILLP    U4T4    SMirS    OM    INOIUM 
tNTI'ONIM.. 

•e-«IS  TSa  Ulv.  la 


tHoar.ic*"  (.rrecTt  ur  w-lts«,k«ic 
Mm   OIllHTl  aaioc   ON    4i,l|tTT<    4TTI- 
TUuCi-   4m,  nt4roaN4NCC. 
«0>aia  sai  ulv.  20 


ITUOC    TtST< 

crrtcTivtNCsa 

Cv4kU41I'Ha  ur   TkSTS  TO  raiolCT  kuc- 
cr>s   IN  AuT'^NuTlvt  aaiNTioiANCC  XkTCas 

•o>aia  ssa  Ulv.  a 


I  «P«Ovt.    <Lkt.CT|UN    jr    kNklSTkO 
STuTTNIi     IN    T-*.     •l.>TMi4TIC    04T4    t*Q- 
C'kSINu     l>l'k»4T4l. 

iia  aso  ulv.  «s 


iTIC    4NIMM.S 

caHoiTio««o  aarkci 

ONuitio-tu  atv>ON>t   »iukU>  or 
T.a.  uikc»i»"'N4Tio»'  •HiLi'iiJ  t>r  Rkiiv* 
rokot"  •n.«p-l»i». 
•0-aia  Saa  ulv.   IN 


TM(ai<4k   CONPUCTIVfTT 

T<«CNN4L    'ONOUCTIVI  IT    0»    N    4'<0    kNI 
r«k»VJ«t    tftCTI     >k4<J*CM>.NT     11 

»Tk4'»  Cfkk. 

•»^ia  sat        uiv.  a 


roaett  nrcaaTioHt 

4«    4N4kT<lk    0%    TmI     uSt    W     C<J>€.»tl^ 

fNukii"  IN  'Ht  tawiai   or  ••ii.it4«t 

OPtNATluNk. 

•A^ia  tTa  uiv.     a 


roacis  «ur*kirt 
•lakioaaarHitt 

BlllkluN4<*P"T    or    PUHklCATIOM    4N0 
TCONICAt    P««.H»    l>T     T«t    Ou44tt«N4»TeM 
atkC4aCH    4N"    I.NtI>«.la|N6    klNTCM. 

a»i«is  T«T  UIV.  a« 


reacts  surrkitt 

tiuiNiaa  ocvicct 

atviSLu  I  ikTiNC  or  V4KIUUS  ra4lNiii 

rtvices  4v4ik4rfLC  roa  iNSiauciiext 
or  N4V4L  K*tu*mrk. 

a^ais  aas  uiv.  its 


aaaririciak  larik^iaCNCI 


MiNa  o(vict« 
auieco  "latikf  oaamaot 


tokin  kT.Tt  taa  sart  ukvicc. 
IS  aio  OIV.  la 


I laniHa  acvicct 

•uioco  aiMikUituarte(>T^iuaracKi 

«lNuTi.n4'    kT4NP4ao  oaCN4TiN<  aau- 

CtuKHtt    ruM    '•«UN4Nri    PtVlCkS. 

•e-ais  aao  aiv.  la 


■niNa  ocvicct 
•arcTT 

TtCMNIkO      UkT4|kS    4N0    )t>T     U4T4 
ON    S'lkln    kT>Tt    4*a   t4rc    OkVICtk. 

Ill  aao         OIV.  a 


Ina  ocvicct 
TtiT  cauimrNT 

4UTua4T|r  rule  Tttria  »oa  «uT4Mt 
•MniNC  Okvl'-ik. 

•It  sia  ulv.  SO 


rcatOMNCk  N4Naaci«i>r 

a-tOuaiNt    4NMT     TK4IN|N»    COU-tktt 

av  4Hat  Ck4<siriC4TioN  K4iTi*T  r4CToak. 
ae>ais  tsa  uiv.  as 


ic  akkOTt 
IMOIUM  akkOra 


n4T4  k>«'Ta  roa   inuiuh  aatcalCK. 
IS  »**  uiv.   IT 


4N  iLiNC"T4aT   iNro<iH4Ti0N  mocutoa 
roM  oajtcT  rtcoaNiTioN. 
ao-ais  STO  oiv.  so 


aaiTWuaauTici 

aucaacM  raeamw  aMiaiSTMria* 

4  naiLT  LOOK  4T  soviCT  lUNroaca 
a*u9kCMs  roa  »r4CC  mo«*4Ht. 
ao-aia  sst  OIV.  ft 


aatTaoaauTict 
trace  rkiaHT 

''UCNCI    ri  lanT    INTO    SPakLi    TH4N*k4> 
TluN    rNut<    «<>Sk|4N. 

ao>ais  oat         oiv.  la 


■atTaoN4uTi 

ttkCCTION 

SOVIET  eT04sTaoN4uiics  4no  aio- 
Ttc>«iOko..T  '4tILITie$i  aau6r4a».  amo 

aF><S0N4kll  I>-S.        »W<"4<Y    or     C4T4. 

ae-4ia  taa  uiv.  32 


aatTaoN4uTt 

T«4INIMa 

Ti«4NSk4TIU.   or    kOVIlT    HtSLartCM   ON 
TMt    rimT     4«T«0N4ur». 

4c>-ais  aea  UIV.  as 


•4tT*0NOaiC4k  natcav4TeaiKt 

tUN 

'H.Tl«MI"'I10N  or  TNt  Or-T|C4i.  OkPTH 
or  ''■H4IS&  O'  CONTIaUOOS  lalSStUN  IN 

40-ais  oei  OIV.     a 


•atTaoNONT 

tciCNTiric  afwaacH 

STuulkk  IN  aaSIO  4STaONO»T  4«C 
$»4Ct  •"tiki's. 

ao-aia  aos  uiv.  a 


•atTKoaowT 
TcxTaeoKt 

•    •.4.«,»C»l»'T     IS    aaCSCNIlL    0>.4LIN'> 
■  ITM    SP4CI    FklliMT    «N0    T.«    UKUfcaSl. 
TMi    ■<4NUktaiat    rvTlTttO     "^C     t«f     Ni.4N 

•  Nj  0IkT4NT  imivcakC"   aak  ratr4»tu 
PT  4  sMOu.'  "r  «nitl*s  roa  thc  ^>ao 

•  4i,|0    UNlVt'SITT    CdOait    *1     TMC 

uNivtakMT  "T  aa4su<. 
ae.«is  oea  otv.    a 


•aTaesTMcac 

circa iNCNTat  ear* 

C>ata|NC-T4k     INVCkTIKAllON    UT    SOUNO 
■  4»C     SC4TTC*INS     in    THC    4TH0SrHt.at. 

ao>aia  aai        oiv.  • 


aarnetrHcac 
lONltaTioo 

•  4VL    PNOaaaATIOh    UNOCM    4MHi4kOUS 
CO.OITIONkI        Ht4Sll»CHtNT     ur     THt 
CH4a^C    NtuTa4kl{4T|nN    a4TL    l>CT<lfN 
MP    anSITIVC    4>C>    02    NtN4TI«l     IOhS. 

*A-aiS  aaa  OIV.   25 


aanaetrMcaic  CkCCTaiciTV 
cxrkotioa  auMkCt 


jpata  4T<.0kmcat.  rMCN<M«.s4. 

ao-aia  aaa        oiv.  a 


«4TwetrHeaic  ncTiow 

CTCkONlS 


r«EL;iNS  •t.4THCR   IN  Fkuaioa. 
*0>ai3  atT  OIV.     a 


aametrMcaic  notion 
tcraaaTiOM 

NUNi.a|(.4l  4N4kTklk  4NU  •l.4Ti«a 

roMCC4kTiNc. 

a»>ais  eta  oiv.    a 


aanietrMcaic  nerieti 
TuaaukCNCt 

rH4Ntk4TiON  or  FOaClfiN  RtSe4«CMI 
ncTC4NiN4TioN  ur  4T>osr»CRic  Tuaaio- 

ITt     in    V4l<l'Mk   OlatCTIONS    at    *Uk4«lN- 

rT.,T. 

ao-ais  eaa  ulv.     2 

aametrMcaic  rauiriraTiON 

STaTltTICM,  OltTatauTIONt 

•lackis  or  a^fLiaiT4TiON  occua- 

BChCC.    4NU    Tvat. 

ao>ais  sat  OIV.    a 


M-a 


AfU-BUL 


•IC  tauMIM 
«nio*  ur  Ti«  tactic  iono««««m  wr 

•««•!«   or   »T*»-r«t«W(nCT   MCBtCATTUI 
«<<w<«>l**. 

Itl  VM  OIV.     t 


•II  •!•  an*    I 


LlniTatl"* 

t»«.«««OI«TUI«. 

•la  (T* 


Otl   ACCtDUCf    •»    »OMIC 
0I««      • 


>tinMi€iiic  rtitftiKtwx 

ST*TI»T|r*4.    AIMbTtl*    V     PIUiWHL 
TCl»C<UT«j«(    VMMTiairt   DIM|>«  NLM 
ml.^tt   AT   MCViOe   lOIMU. 
«*-«l>  •••  oi».     t 


«a»HMimiC   TtaWATVMK 


*   ST<TI«T|CM.    tTUO«    V    TlKVUUTVMCt 

«.l^t    g*tJ<   TWt.   U.t.    HWU.   OMMMCt 

TCsT  iT*no>. 

(IS  IM  ■»*•     * 


MT«HtC  CWIWr  Lt«UJ 


(•CIMT   L'*U.>>    PMiriTliill  rtMCTIONk' 
*N;^    rmkCHO^t*.   (kfCTtrONIC    ra»Uk*TIUN 
rnM    ••    ••«   e   *T0«1    *N0    lOltt   TO   MtOOO   «• 

•t>  oM  si««  as 


MTOMIC    CNtMT   kk«CbS 
lUmg  CMTM  tUMMTS 

THI    trtCTH*    or    UOUW.'    oMl    MI*t.T 
l»<IItV   !•«•'    UMTmS   MC   TtiKTUt 
*ia   ATI  »*•   M 


Tonie  onaiT 

rUNCTIONAL    MMLTttS 

•aukau*'tt.iTT  or  <«Haft«s  or  ti« 
LITMlun  it.a>«xc> 

*ll  «M  OIV  IS 


f««ic  oaaiTAL* 
IMTtoaAkS 

roMuLAS  '<»  ovtOLtr  iNn»iM.» 

MTKtN   *Te-IC    OWIIITM.S   MICM   MC 
•■«|T«*ll|LT    OMItHTlO. 

•la  M*  eiv.  as 


*T«n|C   trcCTMKO^ 
orriCM.  rxMOXiM 

t«Tt«wi»"  i««  userut  rmm.  or 

(U.CTaaMMM'TIC    Sri.CTW("< 

•19  •?•  ai«>  as 


•T«M|l*Tiaa 

LIWIM 

^Tnook  "T  rcteiM  MU  tTO«12l>* 

LImUID*    II«    I   I«il0    FOtLJ    Ot     iU»t»"l«M 

••ttsunt*  r»o«joetp  OT  a  rukSl  tcrc- 

T«ic  qiscra«<Ai   raANsi.«TiuN  or 

riMtiON  «tS'*HC><- 

i«»«ia  vrs  Bi«>  a* 


MTWIISATlOa 


msrcnkC  *rg«ti*TijN  m  t>outx% 
orc«*T|i<b  0^  THt  •niKCil.t  cr  4i. 
LATCKAk  •**>-i'«  or  *  tiouio  s»4rtct 

•  ITM   <u»l    T«*>lH,tT|^M  rO<lt.lMI 

rrtcMCH. 

•IS  SM  oi«>  as 


•nrrtwMTioM 

SMKK  0««U 

•TTt-MMTlOa  or  iitrc*T(u  »r>««IC«b 
S•^«C*    ■•»!.*• 

•IS  SM  Di««  as 


•rrtWMTOns 

MTtaiACS 

•>C«CLU*W«T    or   — 0«o-0»«)   CL4CTIt»> 

"••■cTie  M*OM«c*s  ro4  ckACTiiOMri.o> 
ii*c  ntvicc*. 

II  sia  ai«.    • 


ATTtMtMTSM 

■MIOTMCMIWT 

•«oiorNC"ia.>CT  ATTiwMTor  or  ri«- 
•  iTi-ctrM«K  •wTcaiM.s  to  MOTCrr 
rtteT««e«»vii»t  eiviccs  mo" 

trutlOUS    IMITItTISM. 

•IS  OM  Bl»>     • 


MTTtTINU 

SManT>ic*«  trrtCTt  or  w-iTtciioic 
»flo  oitTHTi»"ioe  on  »«aUTT.  »tti» 
Tt.iuck>  »M)  >tHro«i»*ic(. 
t»—ii  Ml  oi»<  a* 


soi«.  co*>iri«c  coMtLktis  or 
■«NC  tmtumi-i  ariniOM  cii»i«i« 
•IS  SM  iit«*  a* 


uwiwacuec 

(UCCTROn   C<MTtNT    v*lll*«IONS    I* 
T>«.    tUHOIIM.    lOMOSrHCHC. 

•»>^is  s«i  oi«>    a 


mwtomtiom 

T«S«T 


*    STUUT    "» 
II    OTS 


Ul««    IS 


MMnlkiMT  roMti  rcMrrs 
MuckfM  roar*  ri.MiTS 

«csroksc  o>  nuclcm  mwilimt 

P0«(<i   tmll    'Utt.    W»S    TO   SI^H.*TtO 
r^-CiTNT    >C<T|I«> 

•Si^ia  T«s  oiv«  ao 


*¥UTion  SATtrr 

COMMNMTIOn   TMtU 

T>«  •«ucc  or  vMiaci  tiuils  im 

>itu.t|i<   C<ll,ll»IO*i  MKHtNTlOfc* 
M-4IS  —»  0I»>      I 


•VIATIOM  SATCTT 

rviiMT  rATMS 

•c*T>«.i«  r*i*  TCoctisiiM  'Oa 

•  VltTflM. 

•IS  IIS  oi«>    a 


ll*U.T  STMCTMIC  r\.a« 
■  IHO   TUMCCS 

v*i<l4M.f  M.OHCT*T  jirruMH  ro*  ••> 
•  ■IfTXMCTHI''    (INO    Tuk<«L- 

«e-«ia  m  oi»<    • 


rwOTOIUW^fT 

SOLUTION*    <Jr    LOhk-LIW   UOOCTIC 
•7|<«JTMS   HT   PMOTtll*i«iCT«U    T(C>«IIOUCS» 
•IS  MS  0I«>      I 


ACM 

i«Asu«c>«Mr 

rLll«H1    0*T*   e*t   HALLOOM  fLiOMT 
|i*««at.O   K*r>l*T|iM   ■•OMuUfcO 
•VtSOattMT. 

•la  aoa  oi«>    • 


tiawwrtf  UkTniviOLiT  NL*StMt.>«krs 
r»w«  SAcLuo*'  'LiftMT  or  jw.t  t«t   i«*a. 
•»i«ia  OT*  uiv>    • 


racrMUTiOH 

ra*NSt.*Tio^  or  mvUT  HtSttxCH  un 
leqtifiM  «*'>l*TI-m  IN  t>«  MOOOCTION 
or    S4CTC0IM.    •^t'MATIONS. 

•IS  1ST  OIV-  >• 


•AINITC 

rNMC  sTuoirs 

«TuoT  or  T-*  ««>»r»«ji.o»T  or  jrrtu 

L0«C»   »*INI'C     IN    «    »f«IC»    Of     LIM    TO 
■Culv>«   aLLO"    •ffroCNTCCTOlu    STtlLSt 

«»i«ia  MS  oivi  IT 


•  IMITt 


•W*T(h»|<t   •NO  Mivirt  T«4i>tro»u- 

TI04    CHtMAC^CHltTICt    dr    «M0     4«    Mil 

STLrLit  iHC>">r«eMANic*i.  im»T^nTi 

or    UI,TN*nl6>^kTK^N«TM   ••iMlTtS. 

•e-«ia  •••  oi«>  IT 


••M-MCCS 

OUI«H 

rivt-cufONtiT  tLtCTvu  Ma«>- 

OTiUtvIC    »M.«NCtt. 

•  IS   SM  0I*>    so 


KLASTICITT 


viaiMiiON  CMAci«cTt«isTics  or 
l<»t. 
IS  M*  oiv>  a* 


TUTS 

tTUUT    gr    Ti«    VIOaATION   CHAMACTU- 
ItllCS   or    SCAMIlMt. 

••-4II  u*  •<••  a* 

*  STucn  fir  tmc  viOMATiuk  cmahac- 

TfntSTICS   or   aCAKIMW    IS   >«tIC>iT(0. 

*e-«is  *«•  oi«>  as 


■  IM* 
VWUTIOM 

A  iTuuT  "T  u.Asric  viohatioms  or 

Tl%    OUTCO   ll'Ct    or    A   ■XtlHS   ILCMNT 
•TAWINIi. 

•  II   M*  0I«*    >> 


ANALTTIOL  STJOT  Or  T>»  AAOIAL* 
All  44.  ANb  A^AULA*  V|B«AT||«  Or  A 
•Ca«I>«  alTx  rLOUDALLT  aitlD  NATtS. 

Ae-«ii  MT  oi«>  a* 


•  ••AkTSIt   0»    VISMATIOMt    Ik  «l«l« 
FALL    «ACLA. 

Ae-«|]  ASl  0I*«   t* 


AMAkTtlCAI.    STUOT    or    THk.   lAOIALi 
AIIAC    ANO    ••■•Uk.A*    VlMATIUM    Or    A 
MA4IW   (ITx   rLKUTALLT   MIOIO   aACCS 
I*  ratSCHTt". 

•o-«is  oT*  Biv*  aa 


analtsis  or  rLCauaAt,  viwiations  e 

THL    OUTC*   SALk   AACC    or    A   sALL    MARiN 

•IS  Mt  oi».  aa 


VIOKATIO*'    AWU.TSIS    or    A    MLk    MA** 
IHs,    UUTCI    AtlM    JUC    TO   SAU.   LOAO*. 
•  IS   *M  0I*>    it 


STVHIT   or    VIlMATIOM*   or 

■CAaiMSt 

Ae-«is  MS  oi«>  tt 


VI(l«ATI0~   CHAAACTKItTKS    or 

KAAiwbs.     xahhomano  kO«  rrtauCMCT 

VlrfaATIINl    t«CCT«A. 

AO>*is  SM  ol«<  a* 


TiOMATie*  CHAaACTiatsTict  or 
Ka«i>m>s.     «m«»t  vimatioh*  ncAiuam 
PTTtoo  HT  mtti  or  A  CArAiiTANCE 

AO-«l>  MT  ui««  a* 


•Tuu»  or  «A.i«*ic  •«■»»  FC«  ro»t« 

ASkKIATIVt     AkUMAS. 

AOrti*  tM  OIV*  a* 


«iw<Aiie~  CMARACTiAiSTics  or  mak- 
Itixt.     ortrT  or  nuxmn  or  aollIM 

(LfCiTS    OM    AAOIAI.    VIKMATIOk    ITCCTKUn. 

•i«  OM  ai«.  a* 


VIDMATIO^    CHAKACTlAltTtCt    Or    MA*- 
■  •hiSI       tfffi    or    rAVINtSf    HtAtoMtD     IN 

A    vaOAU    kAN^    ANO    CFrtCT    »     HWM*    OT 
•Alls    on    Ttf     4A0IAi.    »CAA|N6    VlrAATIOH* 

M-«l«  MT  oi«>  a* 


nitLDiN  iauiri«NT 

MOIONCTtM 


•A1.L00M  'liomt  or  Au«u»T  ao>   l«M« 

»«is  sii  oi«>    a 


••ALLOONS 

riioHT 

SACLOON    rLIOMT    Or    AU«UkT    »*>     IMl. 

A»i4is  SII  Bi«>    a 


SANOMCTtNS 

MICMWTtOHOkMT 

«iCNOi>Aiio««Ar«  roo  TX  MOfsTaATiON 

or   vtAT    wutL   FLueTuATfOM   Or    ATMOS- 
r>«.*IC    rHlS«UMC    CAUSCO    ST    TNC    »AUA«t 
or    INTtAMH.    (AVtS. 

•IS  Ml  oi«>    a 


oirriNiWiAt  AAaoftAAT*)  (ITh  rMOTo* 
•■a*mic  ric^auiNa  or  tmc  ntAoiNM* 
«»>«ia  MS  ot««  so 


T«ie 

■ATMCHATICAL    rMOICTIM 

•  TATIkTirAt.    AOAkTtIt    OT    •ANga«T«|C 

rOlOICTIUHS. 

M-«ia  oi*  oi««    a 


:t«ic 


■  lc><OkA«n«MArM  ror  T>«  aieikTRATiON 
or  vcAT  kMAi  L  rLiicrutTiONk  or  *raok- 

r^«IC    •VtS<UMt    CAU140    KT     T»«    rASSMC 
or     IKTlAtUkl.    lAvtS. 

•IS  Ml  eiv>    a 


TRIC 
NMCLS    ISlnuLATIMtl 

iTATitTirAt.  >WK.S  rON  J*  MOur 
suHrACi  r«c*s«jNC  cwunc. 

•la  via  pi««    a 


■AATON  TAAMSrONNATIONSt 
Ae>4l«  OIT  0I«> 


MASC  rvM 

HtAT    TMMPM 

•OCAtT    MTAI     TAANSrAA    ••.AtUalA 
MvlCtS   A«C    TtCKOIwUtS. 

Ae>«ii  TM  oi«<  as 


••ATTtaiCS  t  COMrONCHTS 
•  |A 


otvLCbcNrNr  or  sattist  ststams  oITh 

LIJIIID    •»■)    <t    AN    iLtCTAOLTTI    AITM 
VAMlOUk    CAT»0UC    AMU    ANOK    MATCMIALSi 
COHaiLATioM   or    lartOANCt    sITH   VOLTAMI 
SC^A    ACTIVATIJN    riK. 
A»^|S   AM  DIV.      T 


■ATTtalCS   t    COMTONCNTS 

roM*  rwANTi  icsTAtlsir— T»i 

CMOINltatMa    OevtL0r<«NI     LAtfOMATOHTI 
TtST    AtrvMT*!    M   t   0   Mouiw  ro«L« 
tUO-STkTtM. 

AO-«is  sas  ot«>    T 


lATOHCTi 

SCntCOWUCTOM 

CkeCTH|C«t.>    OICLCCTAIC*    ACOUSTICi 
iritslOM.    (•«-<6T    LLVtk*    OfTICALt    ANO 
rMoTOeLCCIAfHlIC    rAOTfATICk    0»    aALkilOT 
rnuirMIIAI     XATA     IHICT. 

Ae-«is  M*  otv>  as 


tA«s  isTaucTuaAbi 

BCSIM 

•  MATl«.H'TICA|.    H0M4.    ryN    Th«.    m|N1- 
Ml-n    KISmT    xtklON    or    •    mOrUONTAI.    MAN 
UNUCM    AN    INvAKIAOLA-     C0NCANT«4TC0< 

vrxTiCAL  LO»o  MoviM  weacT  faom  onc 

fMu    TO    TMt    "Jf^n, 

•  II  SM  DIV.    IS 


(•MS    ISTauCTMUkl 
ClJISTICITT 

MOaMAL    M"0«.    VIMATI(/Mt    OF     STTtMS    Or 
CLAiriCALkT    CONNCrTCO    rA«Al.tCL    aCANt. 

TMt  uc»tLor«CNT  AMU  sdcuTioN  Aac  rat- 
•CnTio  or  Tut  oirrtatNTiAi.  t»iATiONS 

or    ■•OTION    or    A    STtTIM    or    N-tLASTICAtXT 
COxNCCTtO    rtNALLCL    MAMS. 

AA-4IS  OM  ui««  as 


IMTNunClrTATiM 

TtCHNluurs  roa   invcstimatiom 
raicTioN  AM"  <CAa   in  AcaokTACC 

afANINbS. 

AO-ais  sse  uiv<  a* 


aA«NCTIC    rifLM 

NASNCT   srAMINSS  rOM   AtnOSTACt 
ArvLICATIONA. 

AO-aia  ais  oi«>  as 


AMAaiNM 

rLASTICS 

TAANSLATtON    OT    FOatlGM    atMANCMI 
IN>Isr|UT|"«    ANTI-FAICTIuN    OjALlTICS 
or    aLAkTUS    U'«(<    (rMKIN*    COMIITIONt 

or  V4ir  n<e^u.tv  imatt  m^aiv.*. 

AA-«IS   ST*  0l«.    <T 


(AaiNM 

VIMATIW 

STUVT    or    Ti«    VIMATION   CHANACTUt- 
ItTICS    OF     «rA«iN«S. 

AO-aii  TM         oi«>  as 


viSHATio*  kMAaACTtaiinct  or 

■CAAIMt. 

M-«IS   M«  0l«>    M 


viunatio*  CMA^ACTtNisTics  or 

•C*AINbS. 

IIS  MT  ui«<  a* 


AN  t.inrtaANTAc  analtsis  or  a 

TACTICAL    aLi-NUCa. 

IIS  SM  oi««  ao 


IV  IM 
MOUr  OTMAMfCS 

tlWt    rtR<0«tL    ANO    SITUATIONAL 

rACTOai    »tl.'VANT    TO    TMt    CUNfMTCNCT 

ANu  raioiCTto*!  or  cokFjaaiNC    icmavIom. 
M>Aia  MT  OIV*  a* 


DATA    k^FTk    roa    MHTLLIU*    OAlOt* 

IS  SSI  0l«>    l« 


lun 

PIUCTunC    IMCNANleSI 

MI«M    Tt«l>CNATVI»t    DCroanATIUfl    AMI 

rCACTuMC  aCMAvioa  or  .iol>tt.T  »-m>  ■  amu 

K    UNOCA    HlHM    STAAIN    'tATt    CONDITIONS. 

iia  OM  OIV-  IT 


wriNiMiatTAu.ua«Ti 

rNtrAAATION    AND    (VACUATION    Or    HION 
riN<|TT    MNTlLIUn. 

IS  ia«  OIV.  IT 


KieMATMics 
AiarMTS 


■  IMLIOWIArMT  ON  AiaPMTS  ANU 
MrtlrOMTk.  r>til«N.  CONSTauCTION 
AMu    NAINTlN'NCt. 

M-«ia  tM  uiv.  js 


lOMAntics 
0  rMCCS  supaLICt 


NisclONiorMT  ir  rvMclCATiON*  amu 
TrcMNiCAL  r'Ptas  NT  TMC  ouAATcanASTca 
arkCAACH  AN"  cnsinccrinc  klhTca. 
•OMIS  T«T  OIV.  a« 


lOMMMICS 

MT*MAUTIC« 

r^orikkl-'NAt  rATtas  claaaco  rM 

rekSIIH.C     ••U'LICATfON    ANO/UA 

racjcxTAiio-. 

la  sas  OIV*  it 


■LIOMArMICS 
OhrSTAt.   LA''T|CU 

A  aiai.lO'-aArMT  or  acSCaacM  jn 
LATTICt    UTNinics    (t    SJvICI    SOtMCtS 
•ITMIN    T>«    'CAN     l«*a. 

«0-«ia  MS  OIV.  as 


■LIOMATMItS 

MorHTSics 

UNOCAMtOt-NU    COMIIUNICATIOOt    • 

ANnotaTco  ■laLlOSaArnr  or   sovUT- 
ftoc  tiTiNA'uMt  roa  TMt  rt.A|oo 
i«N4-t*«a. 

la  AIT  OIV.    a 


■LIOMAPMItt 
nrTCaaCTALLlC  contoumm 

CLCCTAONTC  ANO  tLCCTNIkAL  JATA 
NAuNCSlUN  tTAOIIOCI  COHrtiXO  OATA 
SHLCTt. 

M^is  Ht  OIV.  a* 


■.lOMAPHICS 

LMcas 

AN    ANNUTFTtU    S I OL I  OM  ArHT  I        MCTAL* 
MMKINb   At-nlCATIONS    OT    LASCAf. 

la  ail  OIV.  a* 


■LIOMAPHItS 
MTCaiACS 

•  ASTNA4.T*    or    XrCNtt    NtTALS     INrO*- 
NAIIUN   CiNT*a    SCLECTCO    ACktStlONtI 
NfaM   STAtNSTM   ALLOTS.    LI«"T    MfTALSi 
NflMMtTALLIC*.     NtrMACTOar    KTALk.     CO.*- 
rOklTt    MATt'IALS.     COATINtok    ANO    MANU> 
rACTjalNb    M'TMOOS. 

la   CM  OIV.    IT 


AMNUTATC   alHLIJMArMT   OF    SftLTCTU 
ArLCltlnNf     lUMICI     or    M|6M>(Tac.«GTM 
ALt^TS.     LlfT    MtTAL».     NONrC  T  ALL  I C  S  • 
rr»AACTONT    •^TALS.     AIM>    MlaCl  LLAICOUS. 
A»-AIS   OSa  UIV.    lA 


•  ISLIOMArMICS 

MCOICAL   LAanMATMICS 

A    SLLtLTru    LIST    OF     MtFLat NCtt    ON 

TMl    IXSICM    T    LAVWATUaV    t-AClLITICS. 

M>«l«  OM  UIV.   sa 


siM.ieMArHic< 

NINCaALS 

OleLCLlatC.    tLCkTNICAL   NtSlkTIVITTi 

I'jvjlatiun  rcklsTANCc.  LOkS  ANU  ro«ca 
TAcToa  MhurrNiics  or  coaoicriTLi  data 

!»<LtTS. 

•IS  SM  OIV.    a 


MIKieMArMlts 


A«    ANhuTlTtU    9|aLI0««ArMT    or 
SCWICT-MLOC    acSCAACN    ON   LUNAA 
OlMCNtlOKk. 

AO.«ia  *u  OIV.    a 


IIOLIOMATMICt 

0*4ANIC    COwrOUNCS 

THANSLAT'OM    rAOM    NJSSIAN    JOUaNALI 
LITCAATUhl.    «UHVfT    ON    TMC    NATUNC    Or 
CMANOC    Nlna'TION    ORKANIC    LONTllACSI        - 
FLLCTAICAL    CO'tUUCTIVirT    Aac    n««iarTiC 

raurtaTiiki   rmsiduc  onsanIC 

seHieoNoucTnak, 

M-«ia  M«  OIV.    A 

LITLRATUat    SuavtT    SCLr-MCOMTOtl- 

TiuN  or  c-i'  LAfltLto  o*«ANic  co>»ou>ei 
AAkoaaco  ue<c  rtaccNT  oceuF<rotiTiON< 

•-<ALUtS. 

AD.^1}   MS  OIV.      A 


•  lOLieMATMICS 

rSTCHOLMT 

MUMAN  FACTuaS  IN  CIVIC  ACTigNI 

sclCCTco  an~otatco  oiaLloMArMT. 
AO-«ia  MT  OIV.  at 


•  ISLIOMATHICS 

•CSCANCH   raoMAN   *0MIN|IT«*T|M 

CLCAN   NO^M   UCSICM.    CONkTBUCrtON. 
ANU    MA  I  Nl  lN4NLt  I     OIOLlOMArilT    jr    Itl 
AffCACKClk   rOM    I«S»-|M>. 
AO>Aia   TT*  OIV.    Ik 


•  lOLIOMATHICS 
SCMICONOUCToaS 

LITLAATt^C    SuavCT    ON   Tf«   rvMIFICA 
TUN   OF    ILCTNONIC    MATCaiALS. 

AO-Aia  aM  OIV.  as 


lllLIOMArMICt 
SCaVOMCMANISM 


BtaLluN««»MT  ON  ttavoMLCKANiank. 
M-Aia  TM  OIV.     • 


•  lOLIOMATMICS 
SLCOS 

MOMAN    FArtuaS     IN    CIVIC    ACTION! 
i'LtCTLP    ANNOTATCO    OlaL lOV^ArHT. 

AO-«ia  MT  OIV.  as 


SI«.IOMaM«|CS 

viaaATiM 

VISNA110*'    ur     TMIN    kMCLLka 
•  IbLlOtoMAr-MT. 

A^ia  *Ti  OIV.  as 


IINONIALS 
rUNCTIOM 

MONOftLNCnUk    FUNCTION*    ur    TAU 
VAaKNL'k. 
AO^IS   SM  OIV.    IS 


IIOCMCaiBTav 
MAIN 

ruNCTiuNAL  sisnificancl  or  uau*> 

INOUCCU    CMA*'«LS     IN    STAIN    HOtbOAMIMt 

LCvCLS. 

Afti.«IS   Ma  Ol«.    Ik 


•loCMCMisTav 

LCAaNIN* 

STUOT  ur  T>«.  AMOUNT  AMU  COMTMITIO 

or  ANA.   IK  AMOUNT  or  raoniNs.  uti- 

riMATOMT  IN'TNt  ANO  ATP-AkC  ACTIVl- 
Till  OUaiNC  STIMULATION  A«0  IN  A 
LCaANIN*  kITUATION  IN  AATk. 

AO>«IS  AM  UIV.  I* 


MO-CM 

atCOWTMIMTION 

*TT«CK> 

•  If   *M  Bl«>      1 


iiMies 

CIKCUITt 


Tki»  0*  tucTiio«»c»^«t»*»»^ie 

II   Ml  *'••    «• 


WOMTta  N«T«I* 

•HOUND   1U»0«T  CaUIMIMT 

'>JM.I>IC<T1(M    (»    >i|WJTU«m   •OOStM 
■Oil*   CUMI*«t.S< 

•e-«ia  •!•        oi**  >* 


aceaoN  coMPOuae* 
n.M«iiiM» 

C'TSTtl.    ^TMUCTOIIt    l»    Wi.iHia    TO 

**«.(«T>i>i  T»i*  iwTun.  o»  co»*oiwe  ua 

T(>    «TUOT    »H»     moaOUM    »0«l»(l«i«    »»TTt«»l. 

•11  m  otv.  «i 


••UMIIM  MTt 

MOPCIXMTl 

•<««»0«tl«»«»   0»   »•«    |«»«.TU»t    CO- 
«<<ku^>   ••«  numilNt  ■•Tf  0*   SOkie 

•I*  M*  Bi«>  la 


(IN 


TMCWWl.    t 
I*  MO 


a»  rxt  Ml*. 

g|«.    I* 


WIOMICB 


ITUUU*   f*   lLteT»*»lt    »I»«I«.»TI«» 

or  ?•«  •iaL'*«ic*L  CLOC«* 

•II    000  0I».    »• 


IIOMT 

VIIUM.   l<i#»l«l«>lT  raOM  »«ro«>Mt   TO 
MlaM    IMTiktlTT   I.IIMT    MIMtAt- 
•I*   MO  OIV.    t* 


M«M««*TMa 

>«0CCIMIK»  roo    tM*    t.O«-Tl"»t»*T"« 
«»irfl|I  M*  0I*«    >* 


Loeo  ciaeixAviM 

(MVIMMMCHTM.   T|ST» 

lnrkutMC'  *  »^ll'»T  T».>irt«»nj«t  on 

TMt    aCklllO^    <CT«€W    WIN    tl«i»t*«TU<« 

•i«i  aLOOli  n  oa   IN  THI.  MMalt    tM* 
a»>«II  M>  <"*•   >* 


LOOO   CINCUbAtlM 

•^•CKATION   0»    tLtCTN«««»»N«tie 

n.«»  mn"  TCCNNioue  in  nmi. 

•!•  oil  Dl««    I* 


■acooo  ciaeuutTiw 

»«bM   OCOIONS 

SCtMNM.    »*NMTIONS    IN   OLOOa 
•OfciJNe    »NO    f  l<Cl«.«IIN«    "ClMOLlTt 
Lt<CLl   0»    T»<    »«.«»«*N   •««*»<   OOiiO. 

•la  Toa  oi»>  >• 


LOOO   »\>t«* 
CMCNItTNT 

•i.4*<W  LI'lU  ws^onms  to  i.t.te*M- 
tM|».    COfc»0»<«ltT'    MO   0C«1*TI0<|. 

Mi^ta  oj*  oi«>  I* 


>IC* 

MT*catoNic  '\.at 

l\m<*<l'^  vONCiMlLiaaiuf  crricTt 

OK    Tie    «W^»IJ4»»PT«1»»IC     INTKM'ION 
|«    THt     SlU-triON    NCOION    «*    »N    »«l- 

«T<r«Tii|C   •'  l^rt   M0*> 

•II  10*  o'*«     • 


lOOTt 

MSiaa 

OtTtNNJN^TION    a»    TNt    «*•.»•    ••Tt« 

Pf^ONXMC     0»    »tNC    HOUNO    OCTTON 

•»i«ia  TM  01*.  >i 


•tl«M    IMTIIOkOOVI 

«(C"M'IC>I.    l»»tU»»Cl    0»    TMt    .«J«»N 
KOUY     IN    lIT'I'Xi    ••«    M«NOlNO    PNiSf- 

TijN  »t   i.o»  rittOuCNCItS. 

•l>  •?•  oi».   »• 


.       L*Te« 

tCaOOTIMMIC   CMMACTtaltTtCa 
lax    %t^'0    41  «<UT»aalC»< 

la  »M  oi».    • 


MOUNOMT   LATtN 
■UMT   MOIH 

MKM    »«'0   to»    UtN»|Tr    »l.0»    >*»« 
THI     STakMITfOX    »OINT    V    »    OIU^T    OOOT. 

40-«ia  MO  OIK*      • 


••OUNOMT  VM.UC  vaoOLaM 

FVMCTIONM.    aWLTtia 

9IK«t1C    ^OTlSTI4L    »N0    00UNU4OT 
•II    TTI  0l».    I» 


•  leak 

^ui«*KAt  »oi.jTio«  or  u.ti'nc 

■•«<VlNOMT    V*<  Ut    r«<NH.lNt« 

*e-«it  M»  oi»»  i» 


MOUNOMT    vftLUC    >— Um 
•OTtNTI»t    T««0OT 

C«*t.><l"C-T>   OS   XMCtS    •«    MtSSUNlk 

M-Nia  a«i  oi«>    * 


MOUNOMr*   VMAW   MOOCtM 

su»cNcai«ucvo*s 


SU»1»CUN^XT0N» 
-«ll   •!* 


■«IN 
OVNiaTOT 


•  ITn  rt.«Nt 


0l«>    ti 


Tt« 


IIUTli) 


CM 

larblANC*    ur    *Milf<»T    TLNTtWTUNt    ON 
TMl    «Ck*1IO~    «CT«riN    MIN    TlN»UI»TUNt 
•Nu    tLOOb    ri  13*     11    TMt    UMbIT     C4II. 
M>«l>   MJ  DIV'    !• 


TN4NSI.4TI0N   or    rONCIOM    NIMMCN    ON 
rfSOINN   MC'TS   aNO    TMC    TCv>«Ol.>>AT    ur 
•TmCSIM    ■OMtlNO. 
»»^li   lOT  Bl«<    I* 


•II 


ruioNiiic  Dt.Te««iN«riON  in  4ioi.oki- 
ICM.  ri.uiu«>  rcuorioc  tnc'tmnt  or 
e«TCurwH,»i«i  uMTwirjTiON  or  4M>to- 
ruiOMluc  IN  itdNCt. 
«*a«ta  Ma  ui»>  1* 


ruaCT|UN<L    $l«Nir|C*NCl.    0*     JNV*- 
lauUCtU    CMt*'«*.»     I"    •■•IN    MW.04MINC 
LfVCLS. 

•»>«i«  ora  OIK*  >* 


IMIN 

Tiaauu  i«i<H.Mvi 

CHC»IC»«.    f»CT5«»    IN   T»«l.   I1CIT4TI0 

or  ciNt^HAL  Tissurs* 

*iv«i>  Toa  uio*  >* 


■  ITTUWM 

■tCWMiCM.  morioTiu 

TMC    F»»£'T    or     »T»I»»    CuNCl1T«»TlU 
ON    rH4tTutlC     »•    0€rO«««TlwN    CXMIC- 

trmiTics  0'  ctN»"ic*  »no  •«T*t.s. 
•IS  ata  »■«•   >* 


■  |TTV.C«tt 
TtNtlLC   rmrCNTIC* 

C<«».U*1I"N    Of     TLNtlLl    K«T»    »0» 
r«lTTl.l    »«T'Kl»L»t     »I.J"IN»    »N1    •TJ 
AI>**H|Tli     0«T*INCe    NT    TMt    USl     J»    4*4 

l>r**l-MS    '0    "olJVtPt.    uN|*>t4L     LJiPINf" 

•»-«ll  til  a<»*   >* 


•OUMkCt 

DCTCCTION 

"NtCI»IO-    J».Ta«»ONIC    l».»*UN»,>«»T» 

rem  "iCNukvou.  NcieitcM. 
••-•IS  osa  UK*'  '* 


••ueKkIN«l>«CM>NICt) 
STNUCTUNAL    «M(t.|.t 

4  mimtoiru.  -ctmoo  row  T»* 

Of  TCl»NJ«l»TI-N    or     TmC     »l0t«4» 
niCXLINr.    »T»t"*TH    or    •4NTI4tt.T 
TH.LXU    JTf'L    F«4i»«. 

••-•ii  T«j  m«'  13 


IM   UTC 

«(4SUM<«HT 

ntrtanlNiTION   OTSOklO  r«oru.L4NT 
»T««'«p.i»<«K>l»»    »»Tl»    tJ    rMtSf  MI-.TINl 

T»»ce. 

•  II  oil  Of*   >o 


M-a 


•C40HIUH    tU-OTt 

TtiXUaiUH   M.k0>t 

ntULTk    ■«T4INCU    OuaINO    TMC    MCOND 

Te4»  or  4  r»o>rfi4«  or  m»%n.  m^—o* 

ON    ;JT1.       T-t     iTJOT    or     TMt    lLCCT*IC4i. 

•Nj'C'Th*  --r  -t-TTrc  COTt  irr-aiiato. 

•o-4ia  »»•  •»»»•  '* 


•Caaniun  CMWCuNoa 
»ui.riot* 

<t.<lt4    •^^O  IMT4    M«CT1   Ob   C40HU 
••••IS   MT  0I»>    »» 


•C4i.cvM.us  or  v4ai4TioM 
rOQ— aiwiM  iconrwTCUi 

T>TIM«ICS    •M0«a4«"l'*    4rr0O4CM    To 
T>«.    C4LCUt.U*    ur     *4«I4T|0N». 

4e-«i}  aT«  "•»•  '* 


*'*wTete^-i  M I  uu  I  «Mr4CC-T0-*u«»*ct  i 

ruacTioN'L  TtiT  macCDu«($  ro» 

4m.4T|0N    •«'l«t    tW    C4t.0«l"ITt«»  roN 
«l«jTCN4k    K'O    NItSILtf. 

••-•II  ••»  oi»«  ** 


MICK4t 
rOOTON   •CCU.(««tOM 

4  ruLUC   •4*10  rlc"  40»»NCC  C4KN*« 

•»-«ia  sao  OIK.  )* 


K4ncc* 

CCU.S    <OI0I.MTI 

T«O-Ol"e~»l0N4l.  ■4>uON  •4C<  "OUtL 

or  etuL  cut -NIC*  r4»oito  lo  rtoi^TioN. 

•  II    •••  01*.    !• 


•C4«Ticcyc*  M4ns 

n.41TICITT 

crrtCT  or   v«4a  4mu  nomul  roaClt 

ON    Thc    »UCl.»    >^.4»Tlt     »0"€'»T    or 
l-«C*». 

•la  u*  u***  ** 


■C*r*ciToat 
ciaculTt 

TK4N*t.4TtO'«  or  kOvllT  oiutac"  UN 

rOMCtP    OJtP  L4II9N*     II    4N    (ltCr*tl.4(, 
tt«CUI'     SIT"    «    N'«NtlNC4»    ».4>4e|TP«. 
•^•11   *T«  01*.      T 


C*»4CIT0«S 
VtNNIlMCt 


•ILOT    tl-t    r«90OCT 
rfl.-'    C4>"4CI*«»N». 

•  I>   OM 


01*. 


•CMI*ON   CONrou<«S 

ecc^MToiiTioN 

LITI-41U-C    »ua»iT   »tir-oicoNr«»i- 

TIuN    or     C-l'     l.4(t'lLn     »<V4HIC     CJNTOONUl 

4»>'><«Btl«   uO't    rt»etNT    oteuNt'OJITIOnf 

••<4t.UtS. 

•B-«l>   0«)  01*.      • 


•C4««0N  OlOdOr 

•fOUCTION 

\Tuo<  4N'-  utttON  or  4  »aLlo  u.tc- 

T»ot'Tt    >.4»-0.    PI"«IP€    •CvUCTfON 

t'lTL". 

•e-«ia  TOO  01*.    < 


•C4tT|M 

TtiT  n 


ntrtCI*    "*    »Nt»i   C4»TI«*    IMIN   ■4LL 
C«>T1N1.*    »Ur-    4i    L4«*€    »I41    r4^1.» 

»»u  ■<ciMi»u»  r-J"   tmh»  r«t«l'.TijN> 
••-•la  OTO  ui».  >* 


•C**T|NM 

croiT  rv.4>Tic* 

«rNTHt.kM  ur  Oltrotinc  ■ttl'is  •»! 

•r4^JNt-tNT    04     »tC"4NIC4L    rrO»i.»'U» 

or  c«*'   ~tii'N»t   C'M»«t4TiwN  or   -tPcieu- 


L4«  cONriui*4TieN  (ITM  rHT»IC4b  roo- 
rrxTicsi  »ft.4MCNT  RciwoMtlD  rv<tTic» 
roM  occr  tuNNCaoCNCC  tTRucTuac. 

••-•la  oaa  oi«.  i* 


•C*T4k**U 

CMOO>UTO«IUkrMIC    MtkLVaii 

tf    -IC*'-C4r4LTTIC    CHauM4T0«N4rM|C 
TCcHNIUUt    »»•    »TJPTI1I*    C414LTTIC    •t- 
4rt|»«>    4NC    C4T4LTTIC     4(TlVITr    Or 
"*T»ti. 

4o-ai4  oaa  01*.    • 


•C4TMoa«t  tCLCcTNON  Tuacai 

t"l»»I»ITT 

>MI><4Rt    'LtCTVOM    t«»CtSI        rXMMI- 
ONIC    C4THO0*!    4>l3    nOK-TXmNIOSIC 

rtirTruN  kOi'Nktt. 

••-•IS   aTT  01*.      • 


•C4TMee(i  iti.«cTMN  Tuatat 
riLNt 

4I.U"INU«-4t.l^lNU«    UalUf    (.OkS    »4NU- 

•  KM  TTrt  r—-*i.  CNitMON  C4TMoriCt. 
•  II  OM  01*.     • 


•C4*IT4T|0N 

MTTIMIOTOM 

•  M    4*VI>C.|M4TC    •A»«.NtC4L    lC>«"t.    ro* 

T>*.  Ti«okT  "r  C4*ITT  rLOrk  r4»T 
'W>T4CLCk  or  4N0iT«««r  murikC. 
••-•IS  OM  Ul«.     • 


K4*tT4T|0N 
COOtlON 

C4>|I4II»«   tN1SI(M.-lltllST4«r    ca«T- 

|N»«  airt   4>*«.IC1  Tn  roILk-    »T4UTtt 
rv4*»  tMi  ■"nut*t  UN  TMf  •■4T*x  C*4rT 
IMTrviorolLI    rCM-ll    ST4TIC    IXMC-ttlON 
T»»T». 

iia  voo  oiv.  >• 


iricR* 
4iri.ir  IC'TIUN  (T   rtSONANCt   MTun*- 

TliM     IS    MILLlNtTfr    ■4*t    C4«ITIt.S. 

"  til   «M  01*.      • 


•CCIkIM 

•CATMCa   rOMCaSTIM 

KOMIM.   (YkTC*  rOM    C4Ttt0a|CM. 
r9«CC44T»   or    CIILINO    two   alSKILITT. 
•IS    SO*  01*.      t 


•CtL(«TI4k   HCCMAKICt 

t4T(U.ITtt    IMITiriCI4bl 


LIDM4TI0*     MOIST    ITJOltk. 

••-•IS  aoo  01*.     I 


•ctLIsriat  N«vt«*Tioai 
i»*ccc*4rT 


4JTU-4II'<.|    IN    CUtMIC    So»l«4riC 
••-•IS   *»i  01*.    1* 


•CCLLuLOtlC    ri.*tTICt 
OC«<I404T|OH 

I-WtSTIft'TlON    or     4CCtLt.*4TtU    Ot<>N«- 
04rilN    r»     CTTON    4M>    STLON    TCirilltl 
CMTMIms    •■'Km    >«0.^>rc    Okb44'>4TI0Nt 
r»'-jToot6«4D»TION    or    CtLLUkOSti    DtWt4- 
r4r|DS    •CLti  1>«4T0NS. 

•e-«ia  Ml  01*.  >• 


•tt«*«IC   CO«T|N«s 

•ivNINun 

T44IAI.4TIOS    or    FONCItN    ■(M4aCMI 
lit    ur    ktrs*!*   (ITn    4    Mien   rio>   CON- 
•r^T    4*    !•<     •4SIC    ■•4Tt«l44.    'ON    tb4MCi.k 

•  LUNISUr    4IO    ITS    4LLerk. 

4i>-«is  >ta  Ul*.  >• 


•C(«4nic  riocus 

■CI>»OaCIM   MTC*l4ca 

•tINrcMCTMt<iT   nr  sickU.  Cnauniu 

4l.i.'>TS     ■ITM     $*rrM|*C      •MiSKtIiti 

I"tt«l"  «ir'Nii, 

••-•11    TM  01*.    I* 


•CeatNIC    N«TC«|4kS 

CON^MITl    M4TC«i4L* 

•MOO«t»$    NtrOaTI        lTatN«TMCMtN« 
C>*<9<«|U«.C(«4M|C    rONTOSITLS    »r    4CI.UT- 

tN^i  (4TNu$ro<«»  9rmt  mcraxo  4no 
rvA(.u4Tri/. 

^•••la  OM  01*.  I* 


IHMIIC   MITUIM.* 
■iNaLC  caT»T*ka 

ruNU4ntN.4L    NCCN4NIC4I.   raoTCKTics 

or  ci*4>iic  «iNaLe  c*TiT4Ck<  iikicoH 
C4Haiot. 

••-•IS   tlO  01*.    t« 


I  CCII«MIC   MTMIMJ 
TMCRHAt,   OirruOION 

TMCMMAi.  cirFutlvITr  NtatuacNCNTi  ON 

>rT4L$    tSU    rC»4M!ri    4T    mIux    TCMrca4- 

TiMCii     iHi<  «c>oar  rckCRiMS  4n  ca- 
Tr.*i0N  o»   »Mt  ri.4»M  tccmmIwiC  to 

Cr.<4M|C»    4T    TlM«'t»4TlMt»    «*    TO    ITOtI    C. 

•0-«IS  MS  ul*.    i« 


<  ecana4L  co«Tr> 

C1CIT4TI0N 

CHf»U4L    »4tT0«k     IS    T>«.    l.aCIT4TI0 

or  ciatxaat  Tissues. 

•e-«is  T»a  01*.  >• 


INtOV   ■•0I4TI0H 
tlCIT4TtON 

■4ni4iio.'  (•(•••cTtaiSTic  or  ttic- 

T*v/S    *t4k<>«*. 

•II  M«  ul*.  as 


I  ccaiuN  conrouNM 

ITIIS 


CMajM|u».M    sjfi.C4«   0M|tkT4ri0N    IN 
4    cr'<IU-    M4r'>«.»|u«    SITM4TL    Ck<>T4L. 
••-•IS   SIS  DIV.    IS 


CtSlUN 


*IS«.U»IT»    ur    Mf-C»   SI«IU«IS   4T 
lOuO    TO    JUC    ». 

••-•la  OM  01*.  IS 


CUMH 

••kiv^ 

Tl«ll«IUNIC    CONVLHTC*    »UM«4Ct 

en.V)|T|osk. 

••-•IS  SSI  01*.      T 


CCtlUN 

T»«a«ioNic  coMfcaTtaa 

riNST    UU>«TtaLT    •IMU>T    Of-    CtSIUM 
Vtf-M    TMt.MXtq.alC    rONVtaTCHt    C4r4rLt 
or    ')»CS4TIS'    4T    TrMrtH4TUi«l4    McaTts 
TM4S    IkOU    C     4.0    as    MtTHOOk    or     ISTf 

r*4Tn»,  vwc"  MiftM  TrM^r4Tu»c  co«x- 

Vr»n_m     luT'    C4»ITf.T»rf     >Ol44 

r-C  •{•••Tors. 

••-•IS    •••  ul*.       T 

CCtlUN 

v^poas 

HIGH  itN>«.M4Tja4.  sac*a  thcnnionic 

•{..(■4TU>,k. 

•IS   000  .    ut*.      T 


CMaaoco  r4aTiCkU 

NOTION 

•4OI41I0-    >NU-    4    CM4rM.U    CtitTICLC 
I*    liStrOHM    •TK4I5XT    mOTIOm    TmmjiiGM    4 

rrniuoic  XT  ur  oitucT*K  >x4rc». 

••-•IS   SM  01*.   >• 


CH«Mn  »••?!«.«• 


CNCMOT    ••L4SCt    <^    USirwRhtT    4CCtX.- 

e»«Tcn  CH*««-t. 

••-•IS  SIS  Ul*.  as 


CioaocD  r4aTtCLta 

rMOTONS 

•  40I41I0*     f<tO-    4    CM4*StU    >'4<<TICkC 

r4aS!s>.  ymi^h^  4  ci*Cui.4i>  oxt<iN6  in 

4    HCartClLT    CUNOUCTIWi    SCNtlN. 
••-•IS   ft  ul*.    2S 


TM4NSITI'>S    •I4DI4TIUS    rwN    4 
CM4*<aCU    r4ll.IU.C     4T    OatlUut     ISCIOtNCC. 
••-•IS   •••  01*.    IS 


CWCKOUT   (•ulMCHT 

•uioco  Ni»siLtsisuKr*c(-To.suaracci 

STr  III   <rtc|4L  TtST  atrcaTi  on 
TMi    lLtClMlr4t.    4S0   CLtCTa>*IC    SVSTtNk 
r'S,    SISUTLN.S. 

••-•It   OSS  ul*.     • 


CMCCtouT  raocrotMtt 

KixcTaoNic  rouiracNT 

4  M4T>«.H«TIC4t   TICHsIout   rga   4UT0- 

N4TIC    r4UtT     IMttTION     IS    4    CONrtO 

«T>TC"  IS  r«t>€.NTeo. 

••-•IS  sea  Ul*.  so 


m-T 


CAT  -cm 
•CMCCKOUT  meerauNta 

LAUNCMIM   alTtS 

TtST    raOCCUUHCt'AT    4   NINUTtNMI 
erc*4TI0NM.    OkM. 

••••IS  MT  01*.  ta 

•cmcckout  raoccouact 


S4C    tOS^NStk    4SatNM.T    ••« 

CMIC«0UT. 

••-•IS  TOT  01*.  as 


•CMCMIC4L   OONO* 

TMioaT 

SnCTkUSroclC    4M]    IMC0«tTIC41. 
STunfCk    C    "OkCCULtS    4M0   K4rlC4LS 

•  ITM  quNoiht  aMiCH  oc*|4Tt.s  rao« 

S««M4L    «4LC"Ct    aULLS. 

•e-ais  OTO  01*.  as 


«Ci«NlC4i.  COamuWt 
tciCNTiric  •eiC4acH 

4'<SU4L    S"NM4aT    HtrgMT    UN    CMCMICaL 

•fbCAatM  kP'-skoaec  BY  TMt  41*  roact 
or»ict  at  S'ttsTinc  «tsc»aCM.  04«. 
••-•It   •••  01*.      ■ 


■CMCNICAL   (OUILIWIUN 
TMCNNOOThMIICS 

otTtaxI'i'Tios  r»   roax41ION  CON- 

STaSTS    4hu    -01.4a    4BSO«t4NkT    ISUICtS 

roM  4  kTSTC-  ur   in  4><o  in  complIi 

rOulLlaaiuX    •lt.4CTIJS!l. 
••-•IS   T»0  01*.    »i 

aCMCMICM.  ••Rr4a( 
DCCONTMItN«TI0N 

atCUVLMT    4N0    0ek0AT4NtS4TI0S 
NCASUNtS    4rYlM    aiO(.OGIC4t    4M)    CMCHIC4L 
4TT4CII. 

••-•la  SM  ut*.    s 


•c>«H0TMca4rcwTic  ••chts 
crrecTtvucts 

tMOaT.it-n  trrtcTs  or  u-i*sta«tc 

trin    OltTMTl  4MI0C    OS    4>««ltTTi     4TTI- 
TlKiCSi     UM    '■(•■r0V4NCt. 

••-•la  Mf  ut*.  IS 


aCMtoaiOCS 

srteTa4 


ilNraaacOi 


••STs4CT<  ur  4aricLts  xublis^u 

IN    J.    CMm.    »MT»|rS    4S0    J.    6rT|C4L 

soc.  or  4NC*iC4S  4s  4  acsukT  or 

•  OMK    ON    4    r«OWI4S    CONCtaNtb    4 1 TM 
Vlua4T|OK-a'<T4TI9S    LINt    SiaiNSTMS 
4.*^     alUTHft    TN    HCL    4S0    Ml. 

••-aia  so*  01*.  as 


■CMtONlUN 
INTuaiTIt 


CMaO-IUH-Sl    NUCLI4K    0HllfcT4TI0N     IN 
4    cealu-   H4r.Nt.s|i/>   SIT*4Tt    CaTST4L. 

••-•IS  SIS  01*.  as 


•CMlOHlun 

rMosriioaasccNT  N4Ttai4kS 

4ttS0aril>«N    4N0    tNISSlUN    SI>CCT«4    CM 

rMu«PMuak  r»o"  Ts  TO  i»  CI  errtCT  or 

Tr»»ta4TUMt    0«    ISTESSITT    R4TI0il    ■(• 
"•ylja    IS   H<b«T|C    rict.0. 

••-•la  010  ul*.    • 

aCNaeniuN  •u.OTt 
oirrutioN 

T<4sst.4Tio.   or   FOMLies   NtSOaCHI 
H«     T>«.ahOPtrroSION    P4T4    UN    TMt 

rn«OMIu"-MCiTootsoM  s'STCn. 
••.•IS   tM  UIV.    IT 


•CtaCulT   TtSTCaa 

•uiou  NiMtkuitunr*ec-To-suNr«cci 

'1U4LI>  iC'Tios  TtST  arruaT  rj*  ei- 
PLustvt  stT  ciacuiTNT  Ttsi  SIT  roa 

>'»"lOTtM41». 

*e-«ii  OM  Ul*.  la 


ciacuiTs 

OKIkUtTION 

TM4SSi.ATT0.    or    kO*ICT    MtSt4NCH    ON 

rOMciLn  0kC|iL4T|0NS   IV  tn  CLCC'aicat 

tlHCJiT     »IT"    >    S9NLlNe4a    v4>4C|T0a. 
••-•IS   *T^  ut*.      T 


CtaculTs 
r*CK4ace  ciacuirs 

•HOoutTi'M,  raoCLSStSi    tlCMoieutSi 

•Nu    UN04l.4l»'CU    raOuuCTION    LIN(    FOa 
tSTIaCUMktCYI^a    4NU    r4CK4u|hfi    4M0Nk 

"rj-jTS  OF  rfscTiON4L  CkrciaoNic 

PLuCKS. 

••-•IS   11^  01*.      • 


Its  M»  et««  M 


VTATItTICM.  •UT*t«Vr>t 


«»i«U  >M  01*  •   I* 


MjklLIW    IL'*'<I««   CatVOWMM    IM|<f« 


KUttn  tToj  (cobMicM.  rr«Tti« 

*OVIC1    •fOMT<««*Ut|C*    M«    «!•• 

Ttc^TCOkoii*  rtciLiTict.  Miuaa«««t  ms 
*«4S0*Mi.lTI'*<     WMnMr  o»  Mt*. 


MCVWkA'lUN   or   tt*TIC   tkCeraiCITT 
•■   MCTIC   CtOTHIlN. 

•M   Tti  0I».   t« 


•CLOUD  eovta 

*«OIO*<Mrt    IM$CII««T|OMk  bMtf  T« 


OMm  eevca 

•T*T|«T|C4b 


TSIS 


tfallkTirt  or  eumKlfOKm  CkiJuo* 


•tS  •!• 


0I«* 


rtctoa*  -guirTiM  th(  aCTia 
*Cji«i>«ncu.*«  «.oe>iN<i  *ii>.Mi. 

•I*  •••  0I»«    I* 


<CMTI«M 

CMMMIW    IMtMITIW 

e*»ir*ii>«i  u<moM-aciiti«<iT  co*t- 
i<imS  «.■!  «r*Lice  TO  roiL»>  trnurtf 
ri.«*s  w  wvucBt  oi*  tmc  i-iTBOk  eiuTT 

IMiXO»OUI    «CM-II    1T«TIC    l»HC4SI0N 

>ia  *M  ui«>  i« 


DC-icin*  MTtaiAca 

rOT«l*.«TIOi  O*   Ce«TIMI  MTCNIMJ 
•  ITM  ITTlntr-  iJt-ICINC  O*  akTI.ICfllb 

M-«IS  «••  UIV.    I* 


CMTKtM 


■tl  «•!  tflV.    I* 


:Mai*t.  caatl« 
■lOUTIM 


"'Tie  ((Mil  *xu  rvKTtu  »•!»   fiM. 


'0OlN# 

*«IXI>1.'»   tir    irtTUUTlC    COitIK 
»U   TOT  jiv.      } 


iCMIM 


MTnrttfTIC   t*«ax   COOINk  OOIMM 
rOM   Tt«   OIKXV    tT««T*IC   cHMMCt.   OITM 

nt.oa*c«. 

<*-«ia  T«*  al««    0 


u 

WONCIIC   «C<0«OI«0   iMTnOO  Fg* 

Mwuuuctie-  ur  whm**  cum*  i>Tibl<> 

<*i«l3  •«•  0I««      0 


MT«II 


OIOITM.    roMWMIClTJON   kTSTCNOI 

■CLtTluNSMl"!  or  root  •omus  Oiir*iace 
or  c*et.ic  Pfvi^Jiem  or  ml<tnt 
Sr.MC>K(*   T»    tOLUTIPIat   0*   0«L*><CfB 
l<KOl»LaT^   ■i.OCI    OttlON   MMCkCNO. 

•IS  US  ei»>    » 


•C0I3  MTMOM   TMU 

•loats  II 


MTOMAtir  TisriMs  tvtTk*  roil  volt* 
■CtMLtToa  etout*. 

•II  m  Div.    0 


•COHMT   •HMWIIXMCfl 
AIWX^IW   MTTtWIOS 

41— OWK    AnTtWM    TICMIIOUtt   rOO 
COnOAT   MIHVIUiANeC* 

•la  oso  oi««    • 


COMIMTOaiM.   MMCTMi 

II* 


CMCC. 

•IS  sio  oi«>  I* 


coaaiiMToaiJic  MMLTSia 

nvoMT 

ocn.LurMr«i  or  *  rCKtwiATlOM  naToia 

II  oai  oiv.  tt 


4  Liivw  i«  fo^n.obt. 

11    110  OIV.    I* 


COMUSTIOM 

race  OAoiMLa 

lUAMTUM   •CCWiailCS   or   Mul    STAOIklTT. 

w>tMr  TMigav  4aie  coaooiwTt  T^Msroa- 

•••TION   >*T*tCtS. 

II  OM  01*.  as 


USTIOM  CM*aKRS 
rcaiicorcs 

■caiscur*  ut.vCLOM«NT  »o«  rnnusT 
««-4IS  aOO  DIV*   f 


•  covmok  rrsTtat 

STMTMIC   •!■  COMMM* 


ti  (ciaonirs  stsii*  h»  (S- 

IS><«     imiauT'Kk^l     WINrtNAMCl     C>J**\Mt- 
C4T|0>n   M.T>Ol«>      nuxNCu   VOtCC    Cn4N- 
••ti..       P<I|H4«T    4Le«T    5'STtn.       CV'fiK* 
•  «M    IMUfk    r'IMMV    4Nr    SCCuM,4«f     STV 
rrnS.      <|«i    'talTtL    C0"W<<«»C»T1J*S. 
ca«'«4NU   k14Tuk  nar*   tfSTCn.      l4uKm 

fM4aL«    iTkT'N. 

Mi>«IS  0*0  Ul«>    IJ 


*TN4TC*ll    4>«    CO<ni4IIO    COVIKOC    STfTtn 

•IS  oia  OIV.    « 


iilf4T|on  couirXMT 
TMMMISalOM* 

CWKM   Mlr«4«UITT    »aa    rOAMSMISSIOM 
or    ■«t»4MS    T>«OUOM   4   OISCOCTC   mmOffl' 

*»>«ll   )!«  OIK'      0 


•COM^MICaTION   STSTtM 
COOTS 

ocsioM  or  4iiiaea>if  ii*oio  otukT 

C0M«M|e*1  l»<l   ITlTtaS. 

*»i4ia  000  oiv>    s 


C0M«Mle4TI0a   STSTCHS 
etOITti.   STSTIMS 

on  Nirt*T|<«  4  UIOITAI,  mSSMC   To 

INC«t4H    MI»<I4IIILMT    V    CwMktCf 

•fce<^ioti. 

*e-«ia  *!•  ui«>    o 


OIOITM.   COMmMICATION   kTSTtMOl 
•Cb4TtaNSHl'S  or  cone  xWuS  o^ratau 
ST  C'CLIC   r««ivT4T|>M(  or   alNAIr 
ttMtxCti   J"   kULUTinkt  or  •4L»<t0 
INkOnTLtTk    •LOCK    OtSISM   rHOM.lnS. 

•IS  SSS  OIV.      * 


ICATlOa    STSTtnS 

IS 


twNiD  Mi««*oiklTT  rga  ioammissiom 
or  '«sk«Mf  TMiouon  4  oiscaCTc  •«moiit- 
tr*t  eoi«Mitc4Tmi  cmimkl. 
Mi^is  sao  UIV.    0 


C0HiM«ie4Tisn  BTSTtns 

IMT««nftT|CM.    4M«t,TSIS 

VTI«MkT«C4t.  4aM.TSIS  ur  TMk  IMPACT 
or  TMC  MUO'C  44M  COMTCHT  Ok  ri«  IV*k- 
l-4l|a>ll    0»     4    ^»S4«1. 

•IS  ois  OIV.  so 


ICATIOH  STSTtaa 


sii««.4Ti»«  tarcaiMCnTS  Ik  T 
cr.T4at.Llo  rkwiica  Tii4a(SniSSie4. 

•la  oso  OIV.    s 


C0M«MIC4T|SH   Tl«0«T 
COOINO 

CMUM    >>«>«4)>ILITT    ro*    I  ■•««<<  I  SSI  ON 
or   ntSkAMt    TmOUOfl   4   OlSkllTC   iVIiailT- 
LFaS   CO'n<u«tC4TI0M  CmxiKl. 

a».«is  n*  UIV.    0 


KOHMiiCATisM  Twewr 
■4010  mccrrioN 


ON  aCrt4T|i«i  4  0I0IT4C  atSSMC   TO 
INCW4K    M^OAMlLlTT    OT    CuMrCCT 

•rce'Tiok. 

AAi^ia  OIS  OIV.    0 


Oi^lLCOS 

coHPuTcas 


II   SSS 


WLT  STsruw 
OIV.  so 


•COMPUI    C 
HOLlCUkCS 

■M0TX>«>K4L    rnOCtSS    Ik  COMPl.t« 
ItrTOW    4ku   •l4CtTTL   liOUC4A.ISI    IWAC- 

Tijn  or  cu>T4m  «40iC4t.si  tkt«»v 
4akonrTicN  "Mu  T^4Mtr(iii   •.ATuac  CLCC- 

T»O^IC    »»4T»». 

•  IS  oos  oiv.     • 


■coMTkCi  ceoemMs 
0OS4IIIC  cowrouMCS 

T44NSC4riO<«    r*Om    KUStUM    JOOMMLI 
LITCM4Tu«t    <UM«tT    JM    ThC    N4Tu4t.    OT 
CH4*'iC    BIlJKTION    0II041IC    (.OvrLt'CSi 

rktcraieai.  rowucTiviTT  tMt  ■4«a(Tlc 

P*ijn.«T|tkl    <>v>tS|0«.f    3NS4liilC 
Sl>«ieOknvCT'<«k. 

so-«ia  «o«  OIV.    • 


IO>>»l]SITI   MTCOItkS 

ctii4Mic  riaros 

VCftfUMCHlolT    Of    MICML    CHNgnlu 
*Ci.9'«    allH    14r*H|l|f    4MISKSKSI 

ixTOin  i.ir<Mir. 

*0-«ia   TM  OIV.    I* 


•C0l»0SITt   MTCRIACS 
COATIMS 

«ui.T|>«T4t.  C04T|iik  raoktss  roa 
cewosiTt  sT(.k(,,  mu  4i<o  4k  tTauco 

TUMCS    TO    UC''IH4SC    64<.»4Nlk 
CnnaotlOk. 

•II    SSS  OIV.    I* 


«COi»BSIT«  aaTtaiALS 
ciTausiOM 

*«0«atkS  mroaTi      sTaCNSTHCilMO 
e»«i<wiu«wte»4>.ic  co«ratiTkt  s»  4*.kOT- 
IM..I   c4T*utia<»s  arar  ratraato  4mo 

rV4kJ4Ttb. 

•la  OS*  OIV.  I* 


•ConaosiTt  aaTcai4kS 
a«Ti«a*T|c«i.  aoeCkS 

nCkT4  CL'SkiricaTiok  or  xica^ 
riacas  run  I'U  tx  4«M.TT|k  MCmmiICS 
•s  «!•  iNiiT'ktioLt  ^.^m  Sklaiou  si«si 

a4f>«a4T|C4l      4'MkTSfS. 

•II  oaa  UIV.  I* 


•ConaetiTt  aaTcaiSkS 
Rcra4CToaT  >4TiRt«tj 

W"«4«»    »r    TMt    TTM   Htillkk 

•e»<4CTo«T  ''o>»ostris  Maikiko 
*eT*is  saT  ui«.  i« 


lITt  naTt*l«4,S 

SMUTS 

roaTMAN  ■Mvj«a4a  roa  ce>aniT|Nk 
TCwata4Tm»C«  i«  cexrosiTC  M-Atk. 
s0>aia  TOO  OIV.  iS 


•COaaacssiSLC  rcoo 
rkuios 

C4LCuk4Ti(M  or  rttku  a»  4k  4aaira- 
4aikT  uaitN.[.j>    «f4«   <4*Nt.T|C   jirOLC 
••f^ina  4ku»K<  iHt  eiatctiok  or  tx 
uairoaa  >icio. 
«»^ia  TOS  UIV.     • 


•CoamcSSISU  rkoo 
•«AT  Taaaana 

>«4t    iHA^Wta    Ik  0Klkk4TI<aw  TkO*. 

Me4T    Tll4kkr'*    OCTaitN    4    CuW-aCkSIOkl 
rkJlU   kUkJt'T    TO   VttOCiTT   0SCIkl.4T|0M 
*•%    4   UUCT    *S    TaC4TfD. 

•IS  asa  UIV.    • 


■COaaacssiOkC  r^oo 

LAHIkAa  oouaOAaT  kSTCR 

C»aHWT4TT0«    or    rt«    LAMIkAM    CO*^ 

ratssiHkt  p-«»-«04aT  L4fta.     a  riwiTt 
rirriat>Kt  ^C-**?    I*  t»T4M.ISM..0  anlCH 

AkkOaS    TMA    •TUUT    f*    PMOakkMS    IITM    |lf 
TCa4CT10k    0*     'HC     •JUfc044r-k4T(4    rauTCil 

4>ki  THi  laT'aioa  rkSa. 
AO-alS   S«T  OIV.      « 


•CoaruTta  kooic 
eisiT4k  csMawTcas 


Suallkk    'kaoaiTfiM*.      Tr*.    UCklCM 
or   4   loaTINT   kC0UrkTI4k  «4Cr-l«k   IS 
T»k«teo. 
AO-aia  OM  ulv.  so 


•CsnauTta  kosie 

acaroaNAMCC  (Caoianaiasi 


C>mru1l*  AkklAOIklTT  SIUVT. 
AO>«l)  01*  OIV.  SO 


•coaruTCas 

oirrtacMCS  rauATiOMS 

L4««t-ak'>C>  r«(i<Ji4><niNk  STtrtai 
S(>i.»i>a>  oirr(«kT|4k  cuu4Tl0kt  aT  a 
CP^auTta. 
AO-aiS  OSI  UIV.   so 


KOMCaCTC 

oATCa  I 


trrieik  •4fka-ckai.»T  aAiio.  T»n  or 
■ri<»OHCika  srccL.  4Ma(«ATt  fitc. 

•  fL«'l»t    .«<"IUITT.     "lACk    4K!    OktIC 
4(10    aUTua'S    Ok    «4Tt4    VAI'^A     T44kk- 

"i^siON  0*  '■OkcacTt. 

AB-aia  aOT  OIV.  la 


KoaeiTioMco  arrkti 

aAN 

ATTLMIO*.     M44ITU4r|0Ni     4kU    COM- 

OITtoklSb  4<  aCk4Ti.B   To  CvOCC'i  aa4lai 

•4VtS. 

*o-ais  T*«  OIV.  aa 


•CONICAL  seoics 

■Aac 

■4rrt.<<kUMtC    kA-«|kAa    (AAAS    4<i0 

Ta.,.lStllUk  •TJUiet. 

4A.4IS   SSS  OIV.       • 


•cekic4k  sooitt 
(4vc  Taaasatssiea 

4>*kaTuT'C    •4VE    ritkOS    4T    4 

rO'.ic4k  ikT»«»4et. 

Ae>«is  soo  OIV.  its 


<OMICAk  OIkM 

rMie  rkOo 

c>ik|CAk  'Ik.,!  Ik  kurcakOkic  rkoa. 
4»^IS  SOS  UIV.      • 


•coNTAikcas 
aukSTies 

St4k   MS'kk   4N0    M4klMk   TlCaHOUCk 

roH  «tk-»  4"0  Tf»kOk. 

AO-alS  T«I  OIV.    I* 


•COMTaOk   SVSTtaS 

aeoCkS   ISIMA-ATISMI 

C'kCUkAT'Ok    0>    CaaSTANIt    OT    A 
*T-ai.t    »4«TtCkt     »T»Tlk. 

Ae>«i«  eoa  oi««  as 


STITt'S 

lailATIOk 

kAkUOkkT    Tiki    V4aTlka    kTSTCaS. 
l'«Ak    kUkTkJk     ITkTtki    4.4    ST4nlklTT 
kO>klli4.A«   CUkTaOk    STSTkkS. 

II  oos  OIV.    a 


lOk   STSTCMS 

TMoaT 

kOkklkkA*  COkTaOk  kTlTLHSI   MtTHOO 

or  HAanokic  kikC4aU4Tio«. 
la  SSI  OIV.    • 


tTtaiT  or  kOkklkkaa  acctiAkic*. 
IS   STI  OIV.    IS 


cucTMN  niws 

AlVANklO    TLCHSIuUlt    rOk    CUOklk 

VT.,T   Hfiii  fmt.x    •ICau'4VC   Tuack. 
II  ssa  UIV.     a 


•ATta  lariHSCaCNT 

tTUUT    ur    Hk4T    Ti<4kkrla   OlTicCk   4 
rkAT   >k41t    aku    4    awLS4TIWiat    l»r|kfc|kb 

jri. 

ta  aoa  OIV.  IS 


•Lias  S   VCNTIWATINO   (OUiaiCkT 
SMtkTIM 

CUkkCkllvt   MI9TkCTI0k  kUUlr^KkT    roN 
TMk   4k/»ku->   »TfTea. 

s0>«ia  Tis  UIV.    i 


tLCCTaootrosiTiON 

rN4CC   iivnjMiTT  krpecTt  oa  oaoaTn 

alU.'>C«S  UU*lka  eaiT4<|4k  IktCTAO- 

orroklTiuk  rauk  cpraf*  af.RCH.oa4Ti 

SAkUTIUNk. 

S^all    STS  DIV.    2S 


MttLATieii  TrCMklSUCS 
•OArrivt  coMTaOk  svsTCnS 

tCkr-U.'TIklilkO    STittHk    U»ll 
COakCLATlUk     TtCMkluUCl. 

*»>a|S  aoa  Jiv.     S 


MtCLATIOM   TrC*ailOUCS 
riMCTIONS 

THT.uai   or    >acCTa4k  kikt.  bauAOC* 
IkM   Ik  n.At>Ak. 
«0-aia  tTT  ulv.  ii 


MKkATiea  Ttcmiauu 

SISaAk-TO.>«n|SC    KATIC 

':uaMCL4T'>a  dfavtOM  ukik<j  kg>^ 

STATiaMA««     <l<MAkS. 

*e-aif  ssa  ulv.  • 

aaCkATion  ttcmnioucs 

SISNAkS 

Kkr-«a-Ti«uik«  STSTtHk  wsias 

COkaCkATIOM  TtCHklOUCS. 

IS  sit  OIV.    s 


MIeSIOM   IwtTSITION 
aCTAk   COATlaM 

<i4k>4kic  r.«oTCcrtuk  or  8i-kkT4k 

JUfCTIUkk    •♦     ^T4l.    rL4k€-»»'«4» 

•0-aia  a««  Ulv.  i« 


•nie  RAT  ouatTS 

INTlaSITT 


COSkll    a.T     (kTtkSITl     V4«i4r|0kk. 
IS   000  ulv.      2 


■HIC    RATS 

OtuaaAk  vASiATioas 


eotklc    *«T     IktCktirT    VAAIATIOkt. 

IS  OM  ulv.      I 


•V   Tt«TlkrS 
■UMAOATIOM 

ikvkiiic'Tijk  or  4CcCLk>4Tc.j  eikaa- 

OATIOk    or    CTIJk    4>»0    MTLOk    Tttllklkl 

roHaauknt  •"ici  aajaort  OkWAtATiOk. 
a>k<Tont<ik4C*Tiuk  or  cikkUkOti.  orSHA* 

OATIOS    4<.Lr'  t«4T3kS. 

la  Ml  uiv.  14 


RjaktO   4NTtMk4S 

M4N1    ICkCCTaOHASNITICI 


4  ktTHoc  or  8e4n  trkT««Als  aSlkv 
A    ylHtakukirix    ■jr  ri.e-.rNl*l    'LAkt 


NI-9 


COH.CBT 

•4.ck  li  Ar<>kieo  TO  aaoeu.Mt  oT 
••ikkoaAvL  4.'TCkk4  r4Trtakk  or  .CNtnAk 

<H4*C. 

AD-alS   AIO  OIV.      0 


•COUTkCO   AMTCNMAS 
Oct  ION 

IkVkkllOaTlUk    a»     4    HUkllfkE    M< 

traNNIkr.  ci<'CUk4a  aR«4t. 
ko>aii  SM  ol*»    0 


•COUPkCO   AMTUnAS 

CLccTaic  rickos 

THeoai.TtrAk  AkD  eii^K  IntkT  4k 

STuOltk  ur  4kflkk4k  4kU  4ha4TS  Ik 

r4n4kkl.L-n.aTC  aeoiok. 
AO^IS   0*1  OIV*      s 


•COUTkCO   ANTUMAS 

CUCTROaAOMCTIC  aaoacRTics 

TAkkIt    or     lkTe«l<4k«    rOk    CI4kUL4M 

4«><aT  4kiLN''4k  roa  40kiTTAkct<  cua- 

•  r  .TS    *HU   RtniATInM   PATTCkkS. 

AO-ais  SSI  OIV.    • 


•caccr 

aMOTOMArMIC  AMAkTSIS 

«XOke-> I'kU  k^TMOOk  Ik  TMt  kCAkUHI- 

"C.«T  or  ••o$T-tk4«ric  suarAce   «rR<ikS 
Ik  kiT4kSi   »Ht  kOiat   crrCkT   4kj 
SlMCF*lk(.kkT   CU4T|k0k. 

•IS  sia  UIV.  its 


•carooCMlcs 

CL4ST0MCRS 

OCTLkkikaTIJk  (IF  LUaCSI  Tl.<wca- 

4TuaC    4T    ■HTCn    ■JkOCA    VUkkAMtATTS 
0TnC4    kOM«T4LklC    •l4TeH144.S    Iluk    kk 
"41k    NUkaklTTkC    4kU    Fktllakll     •«• 

c«.t«T  Ft.m>  4.»kicu  ucFoaMtTio.. 
*o>«ia  SM  UIV.  i« 


•CRTOMNICS 

CirCRIMCMTAL   OATA 

carta ikC"T4k   oeTtaainiAi  loa  ur 

TKl    <lkCkkI'T    or     41*     Ix    Tft     Ga>(OUk 
STaTC.    4T    kO-     ILM*ta4TURCS    4KU 

r»L«Suktk. 

AO^II    01*  OIV.    25 


aCaTOSCklCS 

kAMCTIC    nATCaiAkS 

FINAL    HfOkTI        »l)kt    •k<TilC4t 
r»a"taTIlk    "F    CCkTalk    M4GntTIC    CO"- 
FMkOk    4t     V'«T    kOk    Tl'<»^«4Tuaek. 

«e.«IS  aM  UIV.   la 


aCarOkCMICS 

sciCMTiric  acac4acH 

■JtvtkuaaiFki  4kp  4t*kiC4TiOkk  or 
kO.    TCkatkAnxt    4«k,    C1T0M.k|C    kl- 
itlk*CH.        Ta«k»k4TIJk    Faai|«A    acSCANCH. 

AO>«ia  SM  UIV.  >o 


acaresTATS 

aA«aCTic  ranacRTlts 

kArtkriic  kcikCCrTiaikirttk  or 

raaaiauiaklir    »4LTa    4T    klwlt    HkklUI4-> 

TF»aka4Tukt». 

AO-aia   T|*  UIV.    2S 


•caviTAk  FikTtai 
aa oouCTioa 

•HouixTixk  kkSikCtMikk  kt4t,MC  roa 
OVtktOkC    m  Tia    CkTSTAk    1>"IT».    w-ao 
"C.    ca-(«H-o»l/u. 
to-ais  o«T  ulv.     • 


•cavsTak  saoaT-. 

CktCTaoocaoaiTloa 

Ta4Ct    l>"^)kITT  tFftCTt  Ok  SkOaTn 
"ttkucaj  oo»Ix.  t"lT4»i4k  iLiCTao- 
rf.oiiTik*  "Tiiat  cnrata  rckCHk0k4Tt 
Sfli.<jr|ukS. 
AO-AII    STS  OIV.    2» 


acavtTAk  NOkOCas 

racoucNCT  sTAsikiacRS 

•kCCikir*  -k.4k«  tkCkOkaX  CkTITAk 
UkiTi  Ik  TMT  >  TO  iO  kC 

A»-aia  SST  ulv. 


acavSTAk  MOkOCaS 
aaooucTiok 

"kOuucikn    4   kCI-rklClklOk    «>AaT< 
CrXIAk    Ukl'     Ik    4k    CV4CUA1LI'     M.4<t 

H'S.'H.a.     uc«l«k  or  ij-kC  KkSosAToas. 
AO-Ais  asa  ulv.     A 


CBT-DA 

•(•TtTH.   kATTiet   OtnCTt 
CLMTICITT 

tuulLlaOtu*  0*  LaTtnoCu  tlwoc*- 


■CarlTU.  UiTTKC  Mtcrt 
rtMOMMMTt*" 

f^   4M.C   0»    C<VST*t.   LklTICt   octets 

«s  4  »w»»in  t  i»»ci  w  rt.»«o"*«iC- 


■carsTM.  ukTtiet  m'cct« 

vniUTIW 

*»i«u  »M  »■«•  a* 


<C»TtT*C   HCCTirmS 

tlklCOft   CON'**.*.!-^    t«|S    »tKSttl»l»». 


•CTtTAL   *T*UCT«M( 

rtl* 


M^k*    T»«  Ul«.    »♦ 

MMn  COMTOUMM 

re  »»uo»  »»»  -To^fvufn  aoNwiNS  i»»TTt«»». 
*e-4ia  CT*  oiv*  3> 


rtttiau'Tr  o»  »ijT3>aTiMi   i-iT|N4H« 

ITHUCTUMt    $»1MIH    or    Jt-KOfcO-lCTKX. 


•cuHUkONixaus  CLOue* 
tmooic  <ttfi*ytom 

^T«1l»l|'l    J»    Cu"<Ok.l»UIrf»   CL>JU>» 

r»uX    U-^    »>t»'l7(i«4»H». 

■t>  ail  oiv.     a 


»T4tI»TI^»    0*     ru"ill.t»<l""    CL<»«» 

•t>  ait  -    ••     ' 


4"i    lH."f*'««''     I>*««»»I4W     --tOClkSOX 

roH  >Mjici  •(,co«<iiTiaM. 


■CTCLoraoN  iits'«MMce  »m(<mi«m 

tUCTMnAWirTlC    t4VtI 

«t,S4JI.1»    '*     4M     IMV(tTtMTIO«    or     4 

•rjC'CL'JtuO'  • 


•CTCtOT«ON    ■4Vr| 

CM*««co  r*aTiCL(i 

ieTlW<IN«TIO«    <»    C  JCl.l»lt»4». 

IN1CM4LS  I-  iimof.  •»*«imc  riik.u». 

•la  to*  oiv*  >* 


•CTCLoraoN* 

MO^MTttCt 

«f.Sul.tk   "r   4«   txvtsTiaAtloai  «r  4 

««je»Ck,oi«o« . 


KvLlNoaicai.  toeic* 

4<M.4T|U>I    or     4    CTkl««K4t.    C4»tTT     IN 
4M    |«|i>|TC    MUItUal    ri.i>li*.«Sn    Tualt, 
(IS    tt«  0I».       « 


MMaoNic  oaeii. 


•cartTM.  aTiMmMi 


let  I 

f«jlLl«*'U"  or  (.ITlNOtu  CISC0C4- 

•ta  •••        ui«*  '* 


•orrsrab  •tauCTuai 

•IC 


e<Ttt44.  «fi«ytnMC  or  ii>» 
aikHi.aMo-a>*<»-T<iNiT4aMwi>c 
DTTCwKAU  't  ••*4T  oirra*cil<iN. 

•I*   •*•  Ul«>    i* 


•e«V(T4t.   «UMT*UCTuai 

•tv«4CToaT  ■cT4Lt  »  4Cbrr» 

COOMIIMtTCU   •€»t4»CHI       "ICXirtTKue- 
r\Mt     4«*1    01.«-TlLt-"*I'Tl.f     I«»»»1TI0H     IX 
•01     riBtfclX'     IM    •IHfl     WK-TIltUI"* 

or  t'Ma.^iriNt.o  lt><«ct  C«<tT4t.  iti 

ri'.OI'*.    IK»(.»    O'T^fH    0    4TC"*    4»«> 
rlM.<>C4tlUM'     I*    T4I     t.4TTItt    r*|Ct|01l 
«^4CtS     !••    B.C.C>     <>t,T4t.S> 

•  II  OM  »!«•    IT 


•C«TSTM.l.lt4T|n« 

alklCON   COM^OUHOt 

r«4>i»t4Tfo«  or  roiMi&N  m»«4«c>«i 
crrccr  o»   L'aoin  •»i4»t  o«  T>t  e«»»- 

»4vLlI4T|u»i    or     4H.IC4I     •Oct    OT 

•I  .c-'44.utr«    IN  r«OiK)ti«i* 

•r>.»»*i4t.tf'4no^. 

•IS  Ml  »H»«   »» 


j4V|iM>  •«  'aO'liinKwa  oaCILLATiaHti 
■i4sri.«*s  TxTiis. 


••4T4 

CLCCT*IC4L   MIO'CaTtta 

IICLlCIXC-    fl.tCT«ie4i.    l«t»I.TIVIT». 
|MaU|.4TfOM    •(SIST4kCt<     La*$    4<W    'OM* 

r4(Ta«  ■wiP'^Tiu  or  coaott'ltLi  o«t4 

•MrtTi. 

M-aiS  •••  ul««     2 


IHTCW«T*U.IC   CiWOUWM 

tLtCT»Oli|TC     4>i0    LLtCT*IV.4t    J«t4    0«l 
■•4u««lUK    S'4<nl3(l     COHriU.1    9414 

4«^IS   MS  U<>*    '* 


•04T4  moctMl"*  STlTta* 

c«TtT4i.  traucruiic 

rt.4SlklLTTT    or    4«fTail4TlM>    IxTINklfT 

cokkic'iixk  'auCOM's  FOM  c>iTir4t. 

»T^UCTu»l    Smultt   or    K«li.OMl'KflNb 

••4teH14«.». 

4»^ia   MS  Jt«>    30 


•04T4   moCCSSI*'*  STSTtnS 
Cxr(«|KCMT4t.    IMT4 


><*LTStt    or    4aT|LH.l«»     IX4CC*. 
4»>«l>   OSS  0I«>    20 


•e4T4   MOCCMIX*   tVSTCnt 


■CirrtT4«.kta4T|mi 
«u»(iiC0i«OuCTa«s 

C'Titau-'/^Tli*  iTuoltk  or  moaluR- 

t|..    V^«C0"OOCT0ai. 

•IS  US  oi««  a* 


•carat  M.: 

•WC>*4«|b*k 


wtu* 


•[.".•  or  TMcoat  or  •<4t."«'»i».4L 
trH4vi  JM  ur  XTtaoxtxous  •<»t».<i«l». 
•t>>«ia  MS  Ul<>   21 


•CukTuac 

•IHbl 


>lt» 


Huaav    t'4'TOMt    l«   Cl¥lC    4CTIUfcl 
tCctCTt"    4lll>0T4T|q    ■|-«|.|0WI«»Mf. 
~    lia   MT  Olf-    2* 


eiiTiho  •%  4  rvmCTioM  gr  t>h.  4i«mmt 
cr  C'mu<:>.»4'ioi«  v  Tt«T  lo  i.4<haU4a( 
rrjrcj»!>.<.  "•».H4Tio«». 
4e>«ia  %*t  ui««  M 


•MT4  raocu*l««  »TtTt"« 
■CTtoaocOftfak  •404* 

•CU  •ktH  v«  a'alMK  041* 
ravJCCSSIktt. 

•IS  ae*  Jiv*     a 


■ear*  mocimio*  tTtrtat 

WNCHCO  ca«<«« 

C'>a><tL4T<'M  •^e«ii>4«  roK  w« 

•  M><   r><o»l«>0>   rtl    >MSI«I»  t*T4 
40^1}   ••!  JK.    so 


M-10 


4T*   n)KtMI««   tTlTU)* 

•4UI0  M4C0M* 

•  4OI0  ■(•CJN   •■OCttSIHO  iwiirxKi' 
r>s<  4111  TM'ric  c««.T«o».. 
•IS  aaa  oi».    • 


■e4T4  ni0C(Mt<i«  STtTCnt 

•tcoae* 

U-«|r  KIC-MU  •(4NCH  4W>  UI»14.>IM4* 
TIjN  OtvlCC  TlC«^l*)l»  I'^.LcOIift  T«f 
fV.  or  4IM  •$  tmc  r«i<i  kmvi*  jr   !••- 

rOri<UTION  4>«  COTf  •t4«l«<a  C440S>  »« 
T»^.  rL»  COC»  ■<t41I>««.  4«<0  "tC-*»K4t 
r4rM    ULtlT'On    4N0    ««iTCHtMt. 

*0>aiS  TM  Uiv*   iO 


•04T4  raocCStlv*  tTtTCa* 
TiwC«cuaiN«  ear* 

XCTxOl,*    "SfcO     f    atJUCIX*    4'W    *fc4c- 
T2I"«>.    "IMIT'"*"!    r^iaMT    TC»T    0tT4    4ac 

r»»c«iB€u. 

iia  aaa  b>»-  >* 


4T4  raoccssi~«  »*STtnt 

M4TM(a  roarcaaTiN* 

•t4TMt«  -•»«  ••OCtMl*'  »ox 

•vitrioN, 

4D>alS  lit  oiv.  a 


•04T4  ra4>nnlsilON  STtTta* 
caaeiif 

If   •<crt.4T|xb   4   ulalT4l.   nlSMM    TO 
INi.at4M  M>'^4iiiLlTT   »  Cuaotcr 
•'^.crTIOK, 

ae-aia  «i«  ■"*•    * 


•e4Tt    r«4>IS«lttiaN    STSTtX* 
LauMCMlN*   tITtS 

«HO(Mu  c>  (craMics  I'Sitr  rja  •»- 

1]>«    IXIMlT'xaxi    •u|aiTl<«4iaCl    CJMIUMI* 
C4II0M    fctT»0««.        H4«lJt>*u    vOICt    CtUf 
■Tl.       >~<1"«»»    4«.trT     SfSTL*.       C>«a«i.NCT 

■4m  oauck  rviaaay  4>«>  stCuM>4*T   t*k- 
TTM.      %*l.    "lalTiL   C0W«mK4TlaNS. 
C0<«4I<U    &T4''«k    D«T4    irSTtn.       I.4«MCM 
riaXLC     »t»T»". 

•IS  M*  ui«*  la 


•0CC4«0a4NCS 

l«T4Mi.lt" 

(rrtcT  or  ucc4ao«4i«c  a»  •■4|ia 

4CTKITT. 

•II  T*«  ai«>  I* 


•acC4T  scMcws 

■•4TMCH4TIC4L     aOOCCS 

t    *M(LI>"«4HV     |HTt4»«114TI04   OT 
••4»». 

•e-ais  M«  ul«>  ao 


•occisiON  naiii** 

•uTOnaTiOH 

CLASSIC  l<-4tlON    uCCISIOmS    IK   MTTIKN 
■(I.  oast  T  ION. 
40-411    Tal  OI«t      • 


(CIStON  aaailiia 
aaTMCMaTicat.  lMIC 


«*Tf«x4TIC^    •OUCkk    or    MMkS* 

IS  sas  utv.  i> 


•OCriClttCT    DI«C4Mt 

4Moa»TiaN  fai0ke«ie4ki 

4->swa*-1l''o  or   »i.4Sf  rxxTlIx   i«^ 

L4<>rt.COI     IN    CU.I*r    DIU4t<.    4N-I     IN 

r4<NC4Tlc    TNMirrKUVr. 
•IS  sa*  oi«>  la 


iro«a4T|ON 

Hi6wn<»M4Tt«ic  ■ttC4acN 

xton  it>'*t«4TuaL  ncraBM4iio«  4Nu 
raAC'Mt  ■C"4<io«  or  'iflbl  SM*   •  4NU 

rr    OxOta    H|-n    »T«4IN    «lHit    CONOITIONt. 


*e-aia  aaa 


C«a4O4TI0«l 
Tt4TIUS 


0I».    f 


li«itil&*Tio«  or   4CClLt.a4rio  0l»a4- 

04TI0N    9>     C^TfO*!    4'<0    ^ITLOx    TflTlLKSI 
CP»'»UN<'>    •"Ul    ••0"OTl    0k<i»4)4T|0«» 
»>^jTOOe6N40"TIJN    or    CCLLOlOUi     !*•«•- 
r4tl0N    <ClCll'44TMS. 

•e-aia  Ml  ut«>  >a 


t-ieiN«  n4TCa|4C> 

co4TiNa( 

roaMutaTiON  or  c04(tNto  M4ii;«l4kk 

•  IT.«    O^Tl«C-    JC-IC|N«    oa    4Nt|.|CINb 

Mo^taflli. 

aa>ais  OM  ul«>   la 


•uaiTi 

Txt  rL4»»aiLiT»  o»  jtTNaiONic  rao" 
r4»4TtoN  IN  au4art  acou. 
40>aia  ata  »!«•     • 


(LT4   •!«•* 

•0(.L 

•  ,1CI.IH««    -U«INT»    0»     ri.41     >I\«S     IN 

•«-ais  M*  ol«*     * 


catiacnas 

eckiM 

•iirnovH'iat   t»4N»»o«*.« 
r'  .Mto"t»t». 
*0-aiS  IS*  'u>«*  »* 


■ocTic^oai 

■  aart 

•"jaT4o».l  »^¥€»  "Uta  'O*  •l4»UNt- 

»»  .t   or   »   ••»  M41.KOS   •\fuCI4rk.0  alTH 
•  A^«x  II.M4V  ti4/«ao  riTrai. 
•e>aia  a«i  ol«<  <* 


iTONariOM* 

aaaacLL4«Tt 

>i.'us«T|-"«  iMri4TLj  a«  ►•l»«  rat»- 
»"«t   'u*  tO«niNG  or   •   iOciu  f«ri.o»l<l. 

•e-aia  iaa  ui«<  <2 


ticcccTaie  riL** 
nice  C4r4eiToat 

i«)w»t«i«L  ••rr4ato«*»»  »T*it  «r 
4(i-«ia  SM  ui"'    • 


•OirLtCTatc  riLNl 

■  4NUr4CTUai««    NCTMOe* 

|«>JtT«t<t    >MIC>A*IJ'«(  V>    tTJXT 

pr  L4CMA.M  'UN  e4r4cnn«« 
ae^ii  csi  ui«>    a 


aOKttCTalC    rliat 

ea«4Nic  cowrotwo* 

>)N14N1C    *ILN    TUMKL    t"(StlO> 
I"»»»»l'i4t!"N. 
401^11    MO  Ul**     <» 


•oicucraie  accoaoiaa  trSTCNk 

«■•    tLtW»4N»     |N»0««TlO».    •^OClkMN 
r»^    OUoCCt     •itOGNtTION. 
40>«l>   STO  Jl«'    >0 


•OIUXCTalCt 

c«uaTio«s 

TrttuNT    or    «t4»Tta|»«   •<    »    Jl- 
titCtaic   iTi  Iwjta. 

4»>«ia  TT*  ui>«  >* 


•oicucTaiet 

•uaNtsiuM  CI  ■rowNoa  & 

CI'VICaTIOI    O*    J4t4    S««A1»    ON 
►»»Nt»iU»    C'lOll        tLICtaU     |N%O».4tl0<». 

*e>ais  M«  oi«<  ■• 


•oirt 

reaaiN* 

•xOkNLks  •••.•>o4Ti     utvi.wu*"t<<T  or 
aaoo  r  roHttWi  i>!t   »»»Tm. 
•U  MJ  ol*'  '* 


•OirrtatNCt  to<.i4T|o«« 
NeNLiNt4a  STSUat 

0M0IN4nT    ulrr'4t.NTI4L    I.Ul'4ri0Nk 

Nt4a  4  C>>niC4«.   rniNT.   nuicoic  oanit 

o»  "taiooic  vwr4CL. 

aexii  •?•  oiv.  IS 


•oirrtNCNCt  tOi'TioNt 

NUM(a|C4k    4N4t.TltS 

>«u>*.»K4i     jOLOTiON  or   »ort   i.l>*4« 
rurraLNCt  'ooaTlONS. 
ae-«ii  TTo  ui»«  '» 


•OirriatNCC  t*i>aTio<it 

acscaaCN  rii<^«a4N  40M|NltTaaTI0M 

STuu<    uT    NOi«.l<lC4a    NCCn4MC»* 
•e-ais  STl  ol».   l» 


•oirrcatNTiai.  'au4TioNa 
rvNCTiON* 

•MOOTi    C    »IN|tL    OIN(N»ltN*k. 
T»»NSL«''ll*'    lNV4at4Nt    sua»r4CC> 

•0-aia  aM  ulv>   IS 


ll»FaacTioa   ' 

T»«oa* 

THC  tfrtcT  or  THIN  rlL»C04TtD 
a^aroMtk  o-  jrtieaL  oirrnacTioN 
rtTTtaNS. 

«»-«IS  CM  OIV<    2» 


■eirruuai 

war  oanaNCC  I  caa  I  acta  I  N«  I 

V4ai«*k.t   ui.0"tT«»  jirroMN  ror  4n 
••I^TNMtlKir    alNO    TUNXIL* 

•»-aia  St*  uiv<    • 


DKL-DU 


••leecs  (ScnicoNoucToai 

«4NUr4CTuaiN«   MCTHOeS 


«irrosiON  run»* 
Tta» 


'K  'u«>  '<C  70S>  4KU  cunvrtt*  10 

CI>rj»|ON    P"""*    oil*    »Lnl     it\.OlLV     IN 

rur\.rn  »»»»ln»  ')»>.«4TI"«.  41   io  'O  fit 
-'tM  PoaiK   'n   10  Tj  THC   -»'•■  roafa 
Tp,4  roa  »  'O*. 

40>4ia  oe*  oiv<  iT 


tl*lT4L  conruTCa* 

C>«e«OUT    tOUIMCNt 

4    N4t.«.«'tlC»L    TIC'NIOU.    fOa    4UT0> 
l"4IIC    r4u(.T     l>at.4TI0N     IN    •    CONTLCa 
!l»'>tL"    Ik    r"l>tNTtU. 

ae-ais  SM         ui*-  "> 


•eitlTac  coMPUTCas 
cenruUB  kOAIC 

SoallW.  •l«0"IThnS.  T>*  Ut»I6»i 
or  4  lOWlIN'  MLOOrN^lat.  M4C>-|Ht.  It 
T»L«»f J. 

40>aia  OM  ul«>  30 


tl*lT4L  ceii'uttas 

MI0*4*ILITT 

CSTI^MHIXN   or    rri0lt4«ILITILl    4S- 
•lOCUTtu    .I'M    TMt    f     »t4TI»»IC     •» 
PIUIT41.    l.U«~<ltl.a     TtCH>i|OU<.S. 

ao>ais  «M  ulr*   >* 


•ei«IT4t.  cOMPvrtat 

KCkuaaiTT 

coNPuitr  acLiaaiLirt  siuit, 
*D-ais  ei«  P>«-  *o 


aoiaitak  ***tt^ 
eeoiaa 

•xlNcin.'*  or  STsrtM4Tic  cooia 
r»<,   taNON   C^atCTION. 
•O-aii  tit  ol»«     » 


aeutrak  *T»tC"» 


4    0llilT4l     N4rp|Na    STSTtO   co«i»l»t- 

fN„    or    4    PtW-TO    UNIt    FOa    »«.4KNH6    4ll0 

ri»tTU|i«*  «  ••4i»  or  MraLC  acxiii. 
P|»ao»|t|»C«.   4   roMf\ixt*  racta4«.   A<u 
»   KMOYOMrv  •^i^TCa. 
ae-aia  t»«  oi».  so 


tlMC* 

(Lie  Taoi.u«  iNCKcaet 

40»4Nktr    roNCTI0N4L    CLlCTaONlC 
IH.UC4    Ot»».L'»<NT. 

•D-aiS   IM  olv>   2S 


•eieec*  itLtcTaoa  tuaut 

•UTOaaTic 

4JtO-4TK     IlITIN*    S1trt.a    FHa    VaLT4(K. 

aru'H.4T'M.  ciuutt* 

•o>«ii  tta  OIV*    • 


•OIOMS    KCMICMOUCTOai 

cucTaaraantM 


TM4NSL4TI0<    or    fnatlSN    alS(4«tHI 

Dlittctnic  "aornTiCi  jr  pl«stks 
UNwCa   ionU'n^  atnitTloNi  iLtCTatcat. 

r(<«N|N(.    or     "O I  NT -CONTACT    wICO(>l 
••«>.NtTo»1"l'TION    or     SlNOkt.    C»r4T4l. 

rr«ao»ILICO' . 

*»-aiS  StO  OIV.  as 


aoieect  lacMienNoucToai 
raicwac  latCMaNlcti 

4N4L'klt    or    F41l.0«t    atCMJNIkN    •ITH 
HIv><.CM(kl>T    a4UI4Tt9N. 

*o-aia  aaa  oi**  2> 


tieoct  iKaiCPNOueroai 

INJCCTION 

FLAilBlLITT  or  4N  i  T  T  I  NhtdoaCN 

»r  <icoNi>utTra  L4tcK> 

•o^is  saa  OIV.  it 


-u 


otroilTloN  raoctts  stout  To«4aos 

Pr»ICt    0U41.ITT    SILICON    4Nu/oa 
*»HN4NION    riLNS    ON    rO«.TCaT»T4l.tlNt 
IN>Ui.4TINN    <U»tTa4T€$    »T    V4C0UM 
CVAroa4T|UN>    4N0   MVICI   rnOCUCTION 
U^INS    THtiC    FIL»». 

4D-ais  Ma  otv>     a 


•oioois  iscHicowoucTaat 
raooucTiON 

rt-    FUN    -tC"ANti4TI0N    >*     SCNICC 
OUI.TON    OtVl'tk' 

ao-aia  VM  0I**    * 


•etooes  itCHicoNOucTaai 

»40I4T|0N    l»4»UaeNtNT    ITtTtM    CO«aOHtNT» 

*:Sf"^»t    or    SILICON.    LIThlim 
rajrlfj.     »-.!->    JJNtTIJN    D10C15    TO 

t>ri4.«Ar   iO'atH  rja  c«4lu4TIon  cr 

TMt  I"     JfUC'ION    e4r4Bll.lTllI. 

4C>-ais   •••  Ol*'      * 


•OIOIIDCS 

c*TST4kLuaTiaN 

THANStAT'o.  or  FoatiaN  aiscaacni 

(TfCCT     r>*     L''**'!')    rN4^C    ON    THt     C«TS- 
T4uLI/4tlu».    OF     SILIC4I     aOwl     OF 

ai.<«44.t/Lr«    11  aaj-oTiN*. 

•  fl.aTSTALLIT4tI0N. 

•0-ais  Ml  uiv.  di 


aOirOct    4NTlNNAt 

aNTCNN4  R40I4TION  r4TTcaaa 

4  vtail    <L  Dianct   i<40l4T|N(.  ASurc 

AN     t^MU-vul'X'JOi    SKOtllO. 

4D-ats  SOI  OIV.     a 


•OirOkt    4MTtMN4S 

iLXCTaicai.  tanoaaet  

tLtCTNoa'OUSTIC    •4»t»    ►aC«    4    44014- 

TOn   lamNkf"   IN   4  rL4Sn4. 
ao-ais  saa  otv.     • 


■0|aOl.C    4«T(NN4S 

(■PCaiKCMtaL  oat* 

9CxAV10r    OF     A    PirOLC    4NTINN4    NIAN 
TIN.     INTf«F4''t    l»CT»tCN    4    CONT^JCtlNft 

••tjlo"  4NO  'att  sract. 
ae-aia  ata  oiv*    • 


•oiroLe  MONCHts 

nC4tuac>«NT 

NC«    4WNI'»4C"    TO    "t4»oa«."lNT    OF 
CtHOtt    "ONfT.       SuaST4NCC    TO    t* 
wrA^oaLP    IS    AOOCO    tn    4    SOkVlNT    CHOkCN 
«n    A»    NOT     T'    CH4N«    IIILLCI.T4IC    CONSTaNf 
*><LN    THC     M;*ST4NCF     It    40Ot.U    4t    4 

SiN-iJlf  . 

aa-ais  aat  otv.     a 


•oiatCTioN  FiNniaa 

LCNS  4NT1NN4S 

niaicTio*-  UNOiNC  »ao<»t.i<TU»  or 

TMt    MF    ■INC-I.MIO    LLNS    4NT>.NK4. 

ao.411  as*  uiv.    • 


•0ltC4SCt 

\CLLCTL0  4dSTa4CTS  FNOn  SOVICT 

fl«NtniC4L  jo<jaN4Lii   statu   ii. 
aa-aia  ata  uiv.  la 


•ciscatct 

aiacloaaaaMics 

cjaHCNi  -cuNCNCis  coNtaiNs  ocaLlaa 

•  ITH    ANTtX.COU-IIOaNe    OIKAStS    4«a4MaC0 
4Cc0a01Nt,    T'-    L4US4TIVC    4a4.NT , 

4D-aiS  MS  OIV.   la 


•eiteaws 

HTcaaaCTtaiiiM  tuacacuboal* 

atroai   0*    tic  FtASl«ttlT»   or   4 
arASONasLT  «hont  taioo  of  hostitali- 

i4TI0N    Foa    '•|l.IT4aT    TJatacOLOUS 
PAtlCNtS. 

aD..ais  SM  UIV.  14 


•OISKI 

sTacstc* 

AN    tLAkTTC     STaCSl    4N4HSIS    JF    TMt 

rOfct-f  CMiK  Tt»T  SPCCiatN. 
ae^is  *M  otv.  2* 


tlt^asiON  MaaoCNiNa 
MfcaCt  aLLOvi 

r-ONXtkS  atro^Ti      oiS^UISIOn 

STNtNOTHtNt'-    NICKFL-SASt    4t.L0Ttl 
NtCHK0NC-TM'NII4    4LL0TS. 

Mi.«il  ait  OIV.  a* 


truvT  to>Mu  octivi  tf  *»  «tilCTil»> 

•II    TM  l»l»«      • 


VMUTia 
tT«T|«TICM.   M 


LTSIt 


TCn*C**TWMt    VMItTIXOt   OUHIM   roLMt 
KtiaHT    IT    K-UMUe    SOUMU. 

•IS  MS  Ul«<      t 


«OCUNCI>T*T|W 

L*o9MTail<. 

•It  •■•  Ul«>   M 


MoeCMIM 

KIllll'IC  MK)   TtCHNlCM.    I'M'OO- 

•••1I04    Ik   T>4.  rtSCHM.    fte«tJ>^i«i<T. 
•II   •t*  »■»•    » 


•CItMTiric  attCMC* 

C'JIMtkT    «•*.>««    IN    JOCUMtTtriOM 

v<H,*dui.*«i>     i«ra»tuTio«  kocifficf 

•  11    M*  0I««    M 


MVIMTIOn 
l»T|ia|MTI«M 

•la  •••  oi«>  i« 


•WieCO   KlUtU   aMMIAM 
>«I*HT    riWMB. 

•u  ari  oi«>  I* 


MlaCTCIU 

MtcxToas 

C><>kl>«Ttii    C>-*auC«   USIN6   *U20CkfCTMIC 
Cr«*-«IC    CMT'TtLS    TO    tCKdUTI     TMt    ILIC- 

•u  sav  oi».    y 


•m  iMtrr* 

■  lUI* 


Otlilk   P'OCI.UUai.    'on   IA.t*«-M|C>l 

IPtto  •'^iMJi   r<4>itii|StioM  (turriiaK. 

T«*<l»M|StlO*'    LI*M    *<>4LJ«f. 

•  11   •••  0I«<       1 


LIWIW 

TM*ldtJIT«iM   O*   ><Mtl*«  ■tKAIKXI 

Ttt;^    «*Tt    0*    *    D^OP    or    LIMJIO     IS    • 
ST*T|aiMltT   xlwt-TtnMUkTUM    atulU»« 
•It   •*•  Ul«<      • 


n.«>TK   ■  •■■■••Tt.ti    rO*M«>    CUISTw 
"ThIC    COVlXNuS    Mb   0-OIWi^    fM.    MW- 

TP    4    OlI^H    "♦    ST30    »T     IN    »"«     0CC4HI 

truer  <w,  r»T>lc«t.  4ao  aCbMcNicai. 
>*u»t.4<ltk. 

•I>  «M  0I«>    14 


•CJaiT    •MMIM   •¥•?«« 

etsiM 

Nl«^4lkbM    UN    4I>V4IICtU    IMT4     ri«4l«»> 
••faSION    1t.C>^l>iuCS   r(H    4li««0«Nt. 
r4Nk'    •4IINI-K    C0'"^MIC4T|UlkS> 

•  IS   VU  UI«>      t 


•CC«NOn|C» 

MMCT«I* 


•    MILf     I  DIM     (T    tOVICT 

«e-«ia  SM  i>i».  sa 


CeOMINIC* 

TNt    >%Lf*-TN44.mO    4LLa«.41tO<   ST    4 
VfhTtM   n^     l-VtiTt    4WMM  N4nf    rNju<t«»t 

fNuOKu  u»  •  n\mi  •iTH  oi»rt»e<T  p^iv 


DU(,TION   *t0>'ttOt%>    IN   OaOk*    TO 
"UC    Tn(    TO^lt.   OUTTUT    O*    4   »!«• 
tawNUBITt. 

••i«is  i*s  ol*>  sa 


(JCCTIW   WAT* 
•CT<MT«M 

4    WaOTCrMNlC    «CTU4Ta<l    '0* 
tTMILI/INt    r4ll4CMUTt    UCLOTNCnT    FMUK 
4N    rjCCTIgK    Ml4T. 

••-•la  •••  ui««    s 


•CLtSTie  acATmiiM 

4NM.TSII 

:'r«\^nM.    N*I>»IN«  or   Tt«   K4rTtlll 
COM^I-a.    U>    •N   1L4«TIC    tC4TTtlllNb 

M>-*i«  «»•  uiv*  a« 


4<U4.TSI» 


•Ckccniie  Mca 


4«*4.T»IS    0*    MIIUINN   Jm.Qmi 
H.4UJ. 

*o-«ii  vaa  ui««  as 


iCLMTie    *MCU.« 
VISCOtLMTielTT 

LONblTUOINAC    -■•*4CT    (»    4    (Cial- 
INFIOITt    CT>l«NIC*t.     <ISCw<.L41IIC 
S>^tt.>       >MC    NtSr-H»f     »     4    MN|-INriNIT4> 
eTLl««<IC4l.>     U.4tTIC     tMCLk    TO    ka*«l- 
T1IWIN4t.     |Nr*CT    ON    4    41610    0*JCCT     It 
CA'.flOt.NtO    '"•»»    Tt«    aSSUTIONS    0» 
•<«xnH4'K     THTOMT. 

•e-aia  s««  oi«>  as 


leiTT 

MMLTSIS 

«tvll*   or    TmCOKT    U*   ■Ct.H«NIC4C 
n-<4VI0«    ur    MCTCNntrfNCUUS    ■4TCi«|41.S« 

•Oi^ia  SOS  uiv*  as 


•CLMTICITT 

MM*    IITHUCTUMM,! 

NU*«4L    '^Vt.    VIIMI4TIJNS    0*     STTtNk    Of 
rL4«riC4«.l,T    CUNMffTCP    P4«4t.Ll«.    M4<t». 
T»>t    UCVlkue-CaT     «No    jg^UTJO*    «<«t    ««f- 
S'-.TtO   Of    Ttf    U|Wk.«tNT|4«.    Itt-UTIONS 
or    NUTIUK   C    •    SrSTCn   Of   l>-lL4]iTIC4t.Lr 

IS  000  ol«.  as 


■CLMTICITT 

riocas 

■X.LT4  ci.4S»iriC4riaN  or  riCKO- 

FluC4S    rUM    "Sa,     IN    4N4i.'TU    XCM4NICS 
4S    41     INtaTrNSIBi.!    Ll'<r    'kl'INkl    riN^KI 
••4TMCN4TU4I      4>t4LT*IS> 

•11   •■•  0I«>    >• 


»L»»TieiTT 
tOklO* 

44V1    >HO>'r    S0I.UT|0.<    IN  LINC4II 
4Nu     <ONLlNC>N    NO|4. 

•e-4ia  soa  ui««  as 


•CLMTO>««t 
Oa|TTU«M 

'1CTt>«IN«T>IM   r*    LO'tSI    TCVt*- 
4T,44t     4T    (HtCH    KJMaCa    VM.t.44  ia4T(  S    4N0 
pTr«4    N0M«T4U.IC    ••4rli<I44.S    IIU.    «».- 
V4|N    ■aUNDMI'TLX     >NU    >L(>IM.fl     M- 
CCVC^T    rklW    4>«t.ICJ    OCrOMtUTION. 

•oxia  o«o  Di»>  I* 


tL4ST0nCn 

ocaii4MTiaN 

4CCtLi.««'tJ   DtTlll|0«4Ttak    or    »0L»- 
l%U»4fN(    Ul"    •MLr«MT40irNk    lL«aT0««KS 
IN    CML<J«MlC*/t'«l     Cf>«4LT-l.4T41.»JfO 
OIlliTlOKI     rrficr    or    VhTNTL' T'li<4a(NCl 
*-TH|K«L»OVt    4N?   CIS-MH.IM.T4^l(Nt. 

II  oa*  ol<«  14 


•tLAlTOMCMS 

HCc>«4Nie4i,  nranariu 

■^»IC4L    4N0    N(CM4NIC4k    PNU^O- 
Tltl    or     •UL''4N|a%TkS     <4Mv    ON    NlTDIcC- 
fft40IlNt.    »••"•!€•    4Nn    trT«LN(>iOT40IINC 
•l«OW4    tL4S<aM(4$, 

4e>«ia  soe        oi»>  t« 


■Ck'STonca* 

STNTMCtli    tCMIMIOTOTt 

•ufsibLC  Nt.TM'ws  rod  iNar4Nti«e 

NOvtL     SlLlCN-eaW J    aiNONi.M     4N0 

*e-«ia  us  oiv-    4 


4N4t.Tklt    or     4N    4«C    •«4lt«    0»CII4Tta 
•  ITH    4<l«ON. 
«^«ia   TOT  UlV<      * 


•CklCTOIC   MCt 
LIWITtiK 


Nooti.  kr'CiriC4Ti0N  u^  w<4kiric*- 
Ti.^  iufrsu-^-r  ran  4aHCSTl*i  (l(:- 
T>ic4t.  ioM«'  rga  •inutcn4». 

•IS  000  oi»>  la 


■CUCTOIC   CMLt* 

Aiwaarr 

4^*Lii.4TiaN  or  •■Ui,T|eOnOU<Ttia 
C4M.C  IN  4i4CN4rT  tLtcrau  s«srt"S« 
IIS  aoo  Dl*>     T 


atkteTaiC  CMLtt 

ars 


'XJ4i.i»ie*TiM  TisT  ac^i^t  rua 

CP-.TUIT    •4C*r4T    SUWWT    tt.T    r04 
TM^    ■<INU1t>'*N    NItSILI. 

•e-«ia  SM  oi*>  la 


atktCTOIC  OIKi 
TtST   l«TMOe< 

NirnOCk    '*    rtCDIN*    4NU    4T0N|aiN0 
LloUin*    UN    l.l>IUIO    ruiLS    OT     SU*t.llM|NH 

»*t.ssu«t.s  r>ouueco  nt  4  rukSi  iLtc- 

T*ie  oisca'aci  r«4Nu.4TiwN  or 

rOHCIM    ■LS'4NCM. 

•la  «TS  ui««  a* 


•CkCcraie  oik>*4imcs 

««Tt* 

crtet  o»  u.(CTHic4c  r4ii4N(itiia 

4   cl*CulT    0>    THC    Cn4a4CTt«    C>    TX 
*«l«SUNt     IP'^ILM     IN    •4Tfa. 

•IS  too         oiv.  so 


•ccteraie  ritLO* 
aaarickcs 

atk4T|u«i4MI'    or    SLXN   MkKOS    4T 

riNirt  ruL"  to  tmosc  4T  atao  ricui. 
a»xis  SOT  ui«.  as 


•CLCCTale    l«*M.4TI0M 

M4kOC4aaoN  •L4STIC* 

>>4T4  t<«'Ti  roa  »OkTTCi*4ri.joao- 
(TMTV.CNC  >n.<STics  iTirLOwi  iLecT*iC4 

tN>0<,4T|UOi. 

4e»«IS  OOT  0I«*    >• 


»<il.>T>.iri  ugHOC>«.0«atT>«Tkl.N(  n,ASTICa 
C«T4    ShClTS. 

•o-ais  oso  OIV.  14 


•CLieraic  inaM.aTioii 

■4TtaULS 

C  ^•N>lk4Tt0-«    or    U4T4    tH4ATS    tM 
"a^NllIU*    a>tJt.l       LLlCTaU     INVA.4TI 
M^IS   000  0I«>    14 


•tklCTaiC    IN0M.4TI0« 

tiLieoMC  ri.4*Tiet 

04T4  kX'Tk  roa  siLlCONl  avMOCai 

CLlCTaiC  IN<Uk4TieN. 

••-•IS  too  UIV.  14 


■CkCCTaiC    IHOUkATIOM 

Tacc 

co^lkaTiON  or  uaT4  smkaTS 

tTL4TITt. 

*o-«is  as*  UIV.  14 


4Ct.(CTaic  roTtNTiab 

T»<MaT 

atL4TluM«Hir  or  sljch  •4M)«  4T 
ri..iT(  rxu."  to  TMOSt  4T  xi*o  ritLU. 
«»>«IS  SOT  DIV.   a* 


•CLicraic  rao^uktion 
lONiiaTioM 

ocNSilT-TiNi  raorikcs  to*  »m 
CLtcraie  m»»jLSlON  unit  \.fn.<itt 
»«t")N«iN4Ti»N.   io«ia4rio«  4M>  uirrw- 
«ijN  cm»nriiNT». 
•o>«is  soa  UIV.  aT 


4tLteTaic  aiac 
aaouTioa  04w«ot 

rjLKU  Ni'Ci.144  •40l4T|gN  trrtCTS  0>4 
C'<4<l4t.    14»|  t»>    'IkCU   arSISTONai 
•  fTIC    CoaiS    4«    T«|«TtU    '414     t|4C. 

*e>«ia  ss*         oiv.  a 


M-U 


•CLECTaieak  iMacoaaet 

■tASuaiMo  ecvict*  iu.(ct«icm.  •  CktCTaonic 

4UT0«4T|r    HLOTTta    roa    l«4tUMlN6    4M0 
•  ((.ONOINb     |*-^U>4NCl    4NU    4uM|TT4NCl« 

*e-«ia  oao  oiv.    • 


•CUCTaiCM.  wtTioaat 
acouHoaNT  caM^ONCNTi 

TNCONT    or    NCOUNOaNT    COWlVALUlT 
Ll<(4«    >-4kttV%    0Nr>r4IIT    N4T40NK 

TrkHNiyuii. 

a»-ais  SOS  otv.    a 


(LtcraoacoMTic  ratiwexcpn 

at.4S«4    0»ClLL4TI0Mt 

tLCCTKuirouSTIc   •4Vt*  »ac«  •  HtUtH' 

TOM     IMHCaU'^     IN    4    P1.4SM4. 

aoxts  saa  UIV.    • 


•cucTaocaaoiooaaMfT 

NCASUatMCHT 

lNtT4u«<*-T  roa  vca  4M>  Kacaa  icc 
•f4ioat"tNT«. 
ao-aia  Oia  ulv.  i* 


ikCeraocHKHiiTaT 

IS 


irraonaOMCTTC  riCiM 

VCCToa    4MM.TSIt 

c>ciT4T|nM  or  suar4Cf  •«vtt  ON  4 
i^ioiaikCTio>4kt.v  coNOixTiN*  scNcra  m 
•  rM4M.o  i.i~c  souacc. 
a»-«is  «>a  OIV.  as 


i^ccTao«4«N(TfC  aucM* 

MCASOaCntNT 

CNtMNT    C'NVtaSION    4N4LTSI»    tt    UtC 

or  e>r«.Oi.iN<t  (laC. 

a».4is  VT*  OIV.  as 


xraoMaoNCTfC  aavc  acr\^CTie«is 

MTCCTOaS 

THt  irnrj  or  a40i4TiOH  aiFktCTCo 

rajN    TnC    CCTLINC    ON    TMC    OWM     N4Tt 
•  ITMIN    S1hU<-T>«(S. 

•»xis  SS*  UIV.  a4 


^UCTaoMMMCTic  saves 
CNiaav  eoMvcasiON 

eNCN«i  c'*NvcasiON  rnon  (LCciae- 

••4VNI.TIC    TO    S'a4IN   CNCIIST.       4r^l> 
C4TI0N    Of     4-     tt^SuINu    ■IHi.    4*r4a4TUS 
m    THlk    S>U'-r    alTH   •t.4SS   anf   *k4ST|C. 

«A-4IS  loa  OIV.  as 


CriONal.    ikU> 
OIV.      * 


N4Tti>i4i.«  roa 
TauNic  acoC'S. 
ae-aia  oaT 


•CLf  CTaOOCrOt  I T I  ON 

COPaca 


Ta4CC   |H»uMiTr  trrtcTS  ok  ««oaTii 

HtLt.0C4S    UU>IN6    Er|T4>|4L    (LtCTBO- 

Ki>osiTiON  raoM  eirviN  rtKK.oa4Ti 

SfVJTIONS. 

•II  OTs  010.  as 


•«t.tCTaoi.ua|i«S«IHei 

C>CtT4TI0N 

0»T|C4L    rn.lT4TI0N   or    •«.kC<MV 
V4«>0M  fO«   T.*  raoruCTION  mT    ltUL4TLJ 

riwoacsciNC'. 

•0-aia  0*1  UIV.  as 


4CL(CTaoi.uN|N(*etNC( 
rtaaoCLlCTaiciTT 

STUU'     T0«4HU    OCkl&N    or    4k    tkCCTNO- 

LUHiNCKlNT  ri.aao(LCCT«ic  uisrk.4T 
ra^i.. 

•II   TM  OIV.      * 


•CLtcraoLTsis 

eaoANic  c 


mi|,4NuWI*rn|C    at.M4VlOat    |.4«at    tC4Ll 

(LLCTao«.*si<>  4N0  atuucTiuk  MccMaNiSH 

or    4L4TLMT>0MN|Nt>     l>    4ClCi     NlUTh44. 
4Nu    4t.K4t.IM'     MM.tjT|OkS.        uTTINON    CO*r-. 
OITIONS    fO><    *M(P4«|N6    (•(•UIS<M- 
4T1TUT10    HTrHI4ai>ICS. 

«»-ais  0«a  UIV.     4 


4«t,ieTaoi.TTts 

•u 


ocvtLutNWMi  or  mtf'tm  STSTkns  aiTtt 

LIJUIO    Nnj    ••    4N    Cl.CCTIIOi.TTl     lITM 
V*«|OUk    C4TmuU(     fj    4«00C    MTCitULSI 

erM«[L4TiaN  or  iNrt04Ncc  •Mn  <0Lt4aci 

St.ua    4CT|ll4T|UN    TIMC. 

««>aiS  aot  OIV.     T 


•tLCcraoLTTic  C4a4ClTeat 
aarcaiakS 

ncvtLO>«rNt    0*   SSi    so.    «kO    too    VOLT 

NluaiuN   tLCTNOLTTIC    C4r4t.lT0«S    OT    THC 
MIV«iT    rOS<lai.F     r4»4C|T4NC(     «4t.UtS. 

C4*4«ct  or   ''Ukt.  vqt.T4a(  0rtr4Ti0N  ar 

•N    C. 

•  IS  OIT  OIV.      T 


kctieraoMkOMTTC  riiceo 
CMMOCO  aaar  ict^t 

CN(a«T  ••L4NCC  or  jNiruaNkf  4CClt.- 
ta4Ttn  CHaanc. 
«»>ais  Ml  UIV.  iS 


4CLICTai 
OASCS 


TIC  riCLOt 


«ovtNi.MT  or  VISCOUS  oak  in 
ratsCNCC  or  natiMCTlc  4no  ki.lCTaic 

riLLOt. 

ao-aia  OTO  OIV.     • 


4«i.ccTaonaaNCTtc  riCLOt 
aaoaaoATiOM 

crrtcT  0*  tt.lCTao«4«N(UC 

rau»40«TIUN    ON   ■40N(TaST4IIC    NOWS* 

A».4ia  TOO  OIV.  as 


< iLtCTaoNaoHCTic  savtt 

CIOS 


•HlSTtta  Hum  or  rN0r4<i 
«»irfll>  sit  OIV. 


■LCCTaoNaoMCTic  oavtt 

Pl.4tn4    NUIUM 


■U-BLS 


•CktcraoN  ocam 

tCICNTlriC   atSCMCM 


(LCCTaoarouSTic  ■4«i»  »ao«  4  aauia- 

Tnx     INHCakC"     IN    4    f>L4»H4. 

ae-aiS  Sta  OIV.  • 


■LCCTaoNAOHCTie  oaves 
raoaaoaTiOM 

•Mo»4u4TiaN  or  tLLCTaon4(.Ncric' 

•  •<CS    TMkuuOH    N4MiT04CTI>t    P1.4SMIS. 

ao-ais  410  OIV.     • 


I  tkCCTao«a«NCTic  oaves 
OMiiTixat 

tONUtTHt't    a4T    Ta4CINk    »l>kJkaTt|l 

or  4.  4-I4L01  i.0N"urca. 
in-tiM  aoT  UIV.     a 


I  EUeraoMatWTlta 
T»<ioa» 

•    Vt«1|C*L    UI*nLt     ><40|4T|N<i    4»0Vt 
41     I  MU^UkC^UUS    OHIUNU. 

ae-4is  SOI  DIV.    a 


CM4i<(it.U    >4MT|CLt    44CI41I0N. 

a»-4is  saT  OIV.  as 


craoN  oiaM 
atrTo«4TioN 

•^<x>ucii'>N  mocktscs.  tkCH«iauts. 

t-^    'INII«L4N<-Cu    PVOkAKTION    L|N(    roa 
InittCUNNLC'lN^    4NU    r4C44u|h«    4H0M| 

ar^uPi  or  r'aacflOMAk  CLCCiHrNic 

rtwCKS. 

aexis  iia  OIV.    a 


■LCcraoN  otaM 

MvatasoNic  ruoo 

CkCCTkUN    ■tt4HS    uStO    TO    ■t4tUN( 

pt.tirr   Ik  -TPi«»0Mc  SHOk»  tunntl 

rLuvs. 

aexia  Ta*  uiv.    * 


•  CLCCTaoN  0(a«s 

iMNuracTwaiMo  HeTHOos 

N4Tt4|4t.<    *0>l    rwNCTIONM.    tkkC- 

T4JNIC  akOC'S. 

a»xia  oaT  oi».    • 


•  CkCCTaoN  ocam 

Micaoaavt  couianCHT 


4CM.4llkH    On    NlrHe«4Vt    UCVICkS. 

ae-ais  OTa  oiv.     a 


CUcraoN  ocam 
•ecoaoiNO  sT*Tt<ts 

40V4NCkO   tkCCTVUN    aI.4H   mcOnUINli 
TfcHNIUUlk    kT    C>rrNOI«(.    T»<     »T4TC-0r- 

T><i..«4T  IN  •iJca4Mu  ikCCTkOk  Niaa 

a'cONOINk    f    KHOTTSkT    (MISSION. 

aA-ais  set  OIV.    a 


rc4»lalLtTT  or  uS|n«  i«m.ti»«.i 
couatcu  L4r'<CNt  IN  •aCKa4ia>-a4rc 
ev:lkL4TuMS  4T  niLkiHCTca  aavt- 

LfNlTHk. 

ae-aia  asT  uiv.    a 


•CkCCTMON  oca«t 
tTNCHaOTMMt 

4  akCLiaack  nicNoraoN  »o»  "lu.!* 

KICO   4NU   S>«N|LL|aCTlH   •4«t 
Or^N4T|UN. 

ao-aia  oTt  OIV.    a 


•CLCCTMN  ttant 
«4vt  raaHsnitsiON 

c<ciT4Ti'N  or  rieLiK4t.i6kCu 

•4<tS  «T  LL'tlaON  STke4NS. 

•IS  000  OIV.  i» 


•CkicraoN  ocNttTT 


tkCCTkuk    CUNTCNt    »4a|4l|0Nf    IN 
THt.     4UN0H4L     IUNO%Pt<aC. 

ao-ais  sal  oiv.     a 


■CkCcraoN  atant 

CLCCTNON   OCaM* 

4OV4NCt0    ILXCTaON    J(.4M    MlCOMOINk 
TfCHNIUUtt    kt    t'TKNOINu    TX.    »T4Tf-ur- 
THL-44T     Ik    •IUi;a4NU    llXCTkOk    ••k4> 

argxriNt,  f  KHOTTSar  tNissisN. 
a».4is  sot  UIV.    a 


■CkCCTaoN  Hicaescon 
riLN* 

THC  >N<t.r«a4Tio«  or  tmin  rtr4L  roikS 

•IT    N|C«0T0»^l       4N    4«st.SSHkNT    IT    TMt 
TttHNIuot.     "NU    |T»    irVklC'^lUN    TP 
HrT4LLUkblC>k    INVCSTI.i4TlufcS     t|TH    t>« 

CLtCT40N  ni'-ausc^at.. 

ao-«ia  asa  olv.  it 


•CkCCTNON  tuoC   aaaTS 
aaoloncouCNCT  roaca 

»'«0Ctl0l"'6>   or    THt    Hlkr^FOn.* 

••icao44vi  T>-at.s  trarokiuN.  mlj  4T 
ro^T  HiiNMju^H.  N.  j.<  as  kNt  ae 
SCfT.    t«ea.      oUk.    1. 
a«-«it  SOT  OIV.     a 


atkCCTaON  TU0C4 
COOLINC 

•  UV4Ncti'    TkCHNIMM.!    ri*l    CUOklN 

vc->T  Mian  po^t*  NicaoMvc  Tuoes. 
ao>«ia  OTT  UIV.     a 


■CkCCTaON  TUOCS 

aaNUTkCTuaiNO  nctmoos 

caiTicat.  rkciLlTTCS  ron  hiom 
vokuof.   Lu*  cuST.  raooucTiuk  or 
NO.  ISTU"   TU«l    T»»ts  er   Ti*.  ccvtLomcNT 
aN>)  coNtiRti'TiaN  or  4n  4ui0k4ric 

•aiO    L4TX..     C>H4JtT    ••4CHIIICI     4N0    kC4U 

L"4n(.4, 

ao>ait  oto  OIV.    a 


•CkCCTaON   TUM4 

Micaoaavt  [ouimmcnt 

axocckul'ss  or  thi.  Miatv-roaka 
MKauaavt  TxNkS  sthposiu".  »<(lj  4t 
rf^sT  Nuiaiuu^Hi  N.  j.f  as  4nc  a^ 
»'»t.  i«*a.     »ol.  I. 
aivaia  SOT  OIV.     • 


tLtCTaONIC    tOUIMNtNT 

CHceaouT  rasccouacs 

4    N4T>«.M<TIC4L     TtCHNIUUC    rON    4UT0- 
k4T|C    r4ukT     lk0L4T|eN     IN    4    CONriO 
«»»Tt"    IS   PktkCNTCe. 

ae-ais  set  oiv.  so 


•CkCCTaONIC    tOUlMtNT 
CIMCUITS 

«CCUk4TC  kdb  INU  INVCNkl-kO*  ruNC- 
TI„N  <U.Nt.H4T|i«C  CIHCulTSI  fON  USC  IN 
rTu|T4k    VUCVlia    «ITCH    CHkaNlL. 

ao-«is  aT«  OIV.     s 


•CLtCTaoNie  ctuimtNT 
M4ftN(Tie  aoflvcaTict 

OLVICI    r^t>    H(4St<aiN0    SI4TIC    H46- 

NfTic  CH4M4'-Ti.aisTics  or  »ckao«4a*tric 

"4TtM|*t.t. 

ao-ais  OTS  olv.  as 


■-U 


iCktCTMMie  itui*«tirr 
tcicorriric  •€»€»•€•• 

•r.t*    At    »    •l«.«««    I'XK     I*    '"t.    JTUOT 
•I*   OTI  Ol».       • 


TUT    MTS 

0tlC«li^i««  o'w  <wta*Tiak  o»  TMt 
■L«,et«ICti,   -•Jt»v»    ttsf    Ml    ■«    7M   "00   ». 


M    MM.T«I*    0*    PU».<10    a    ■MUTISM 

<Vi«C«*TtO  t"   -tv  rftzttu  tttCTaOMIC 
•U  MO  Jl"*   '* 


(LtCT^OMIC* 
•UTtaiMJ 

k.|T«ll*TU*t     HmviT    on    T»«     ^JtlIf'C4- 
TluD   or    ILfTKOMIC    •UTt*tM.l. 

•it  •••  ol»<  >• 


•CCCCTMM 


■CLtCT«MT*T  le    MNCMTOM 

rcAtiaiLirr  stuoics 

rttsiklciTT  «"ip  ot»i««  »Too»  ro« 
tt.icr»««T*Ttc  af><cii*TO«s. 

•  II   M*  Ul»'      ■* 


t<«caeiM  tuaiTAiKU 

t»MT    ruk*TICt 

Tl»T    l*T-<Oii»    *>U    |it»T«M<»l.I»T10N 

•».c  oe»iLO»tJ  TO  i«tiitoa  iktiawl 

SThCSU.*    in    t>^»T    OCtlNl    ■'    tT«alk 

«e>«ia  •!•  ai><  !• 


•tHIMIVITT 


■Ui    9l»t"«-«Ut    L*M.'«    t"4l»IOH 

•ij  T«»  ot».  a» 


•«Neae«ui.*Ti«M 

■Mur*m*l<W  IWTMOM 

la  aoa  :}!<'•  >• 


•tN(*«T 


TIONS 

^CHMIS-    or  T««M4ltO«"»T10<»    0» 

rMYllCM.    lH'»iT  InT"    tCWL    »CTI»|TTt 

ll    T>«     |kT(>«*l.  C*»* 
*»-«IS   ?••  Ul«*    I* 


•c«(*«T  eenMotiM 

tUCTMMMMCTIC    t*«CS 

e^><«T  c"N<i.«<i>>N  »»0"  LLteToo- 
r4ui«(Tic  TO  sr««iN  r«<««T.  »»n.i- 
earioN  o»  «"■  t«»\.p»'iN»  ••"»•  •••»•*'>'» 

T"    TMI»    »1u"T     •t'"    S«.*»»    •"«•     •k.»»TlC. 

•e-«i*  ie«  oi*«  i» 


•CMINCMI'M 

t'»»l'«««»>»"il«t   eo*T^ol   »»»Tt«» 
rOK    CLUSIU   •••nJt«'»«OU»0   »"U.Tl«t. 
•IS  •)•  »«»•    «» 


•CHTtrtoviauMS 

IWCCTIOHS 

t^Lu«.«>t'    jr   to*  »«Blt»'   tt«««»- 
TiMC  ON  Kl»•^'»•lCC  Of  -(tci  '0  Htm- 

•fNTM.    CU»»«CMT     Vl»tl»     I«»ICTIJN. 

M-«ia  MS  Bl"*    >* 


(••Vt«eNl«IIT*t.    TtSTt 
■LOOO   ClaCULATION 

l^#Lul»<'  ur  tMSitiiT  TtMrttsTwat  IM 

THl    «tL«U0-    nt'TftN    UlN    T(>i*lLll*TUItt 

•So  <M.ooo  ria«  to  iMt   nMsM   cM' 
*e-«i>  HI  ji»>  I" 


<CNVI«OMHtnT«k   TUTI 


rKOMOtU  ilTO^T  mun  u.   I.   M>^ 
M>C*OCM    lk«TITuTt    or    (NVtHOSVt.llTM. 
•"CutCINl    OH    "ILITAUT    t«Vl«0«««t<T»l. 
•W^ICIW. 

«e-«ia  Aoa  oi»>  i* 


Live* 

«MMT|1«T|»C    eTTOCHt«l>T*T     |IMC»- 
TluATlUN    ur    tCTIVITT    V    C»*1*l« 

t>WT'<CS   im  1  l«C«> 

•U   TOa  Bi»>    1» 


<C»IT*IIM.   •■evTM 

eoprtn 

T«K4     l>WVMlt»    LrtlCTS    O*    WOOTH 
►■lLLOe«$    OU«I*    t»lT»»I»L    lLtCt«0- 

orrosiTioM  man  cnrrt*  rtf«c»H.vi»Ti. 

SXJTI0«M< 

M»«ll   OTI  Bl«*   >• 


■cpaiT  ruASTict 

c««coei«*  auMTaiKU 

Tit'     Rt.T>K>OS     tNt^     |<.ST«u^af*T|aH 

•t.<t  oivitotj  Ti)  ■«M>iro«  ikTe«»»i. 

STM{»St.$     IK    t>>»"''    «t»I«lS    •»     »»"»l» 
S«^.C    TlC«M"uC». 

*»-«ia  sio  oiv.  I* 


•c*eiT  rkMTies 

'IlAMCXT  oeuNO  CONSTOuCTiSM 

T««  t>»l'T  J»  T><  »Lt»l»ll-ITT  U» 

crjit  NCilM  o^  T*^  rfi4CTjM€  or  a  noocc 
o»  »iiic»fc«.»**  '<tt"»n«c€r  n-AS'ic  t»«rt 

k*xlH*Tt. 

«»-«ia  iM  •'K'  >* 


•trOIT    PtAlTIC* 

MtUCUUM    tT«UCTUM 

ITNTMt!.!'    ur    0Ii.»tj410».   MSI>«   «M> 
"«»»U«»."*.i»'    or    "fC"»MC»l.    »»0"t«T|t» 
0»    e«$t    >.lit<l»l     CM^ILA'lx*    0«     XTttCU- 
L*M   C0M»ll*/«»tl0«i    •!'-•   »"»»IC»i.   r«o- 
P»*Tlt»l    rlLWVNT    KCIi^eMktC    ruAtTie* 

ro«  oet-  iVXk.-tt'Kt  5T«u«.Tv«e. 
M>-«ia  vu  ^><*  >* 


•taosiON 

•OCMT   KCTO*    WIZlM 

CfW^UAt.    •lAfTIO^S    tftT#t»»   atvtxai. 

CAaniOATt  »"««*T  "o»e«  -raAlit  wATt- 

•  tAL*    ANb     t>St.t     WsrAATIO    01     1<A.  1 0 

»«j»ei.LAi.i . 

Ai>>«ia  •*>  "■«•  a? 


•CUTTMaOCTTtS 
HCTAaOklt" 

no    It-UOr    •«.TA«JLl««    A»    AiLATtU    TO 
■LWOO    ^TbaAOt. 

All  a*o  ai>>  10 


•CSTVAOIIS 

oitToiauTiOM 

•  <a«Lu--iuc  XAT  tvNivtT  or  t»TU- 

A*I-«    •WAX'*}. 

AO^II  Ma  ui<>     a 


■CTA^WUTIOM 

Liauies 

T<Al»»tATTl»    or    rOMLlbN    WiCAWCMI 

H'-c^infMAi   lAscAACH  OS  iHt  e<Aro«A- 
TtoN  OATi.   cr   A  o^nr  or   i  I«ulo   !•■  a 
<»«Tto«»»i<t  ■'i«H-r»Hrf«A'iMt  »tulu«. 
A»^ia  OTO  oi».     • 


•t«Aro«ATors 

VACUUM    ArrAOATUS 

oim.LUM»"iT  or   <acju^  »»»»t«  roM 

Ua     •Aft"    P'»Al.T|S>.    jrsTtMtl     '«JtT|- 
%^aM.    'LA»»«    CVATT^Atomi     AATl*. 

WL'A'tO    »!•    lj€eT0«4. 

A».«ia  rro  y'»»  *« 


■caciTATion 

tLICTOON  MAM* 

'•ci'Aii"N  jr  riii.J-»Li»»*J  i^iMJ 
*»>«i>  •••  »!<•  a* 


•fiMAotT  oirrv«cat 
M.TITUM    CHAiacot 

««ACL   »C»i.i  firruitx   siucllk  »« 

U«l.     IN    au'I'iaK.     'f»T     CCtL*    »0« 

te-«is  >a«  >"*•  ** 


tlMAUST    tAMt 

OrTtOKINATIOM 

AHALTIIC-k    "ttHOOS    »0«     iHf    UCTIM^I- 
MAtl'HI    •»     f'HAU^T    ^AStl    r»Or     THf     Tt»t 

rixiM  0*   Ttt»-i  II  roaiNC*  iMtjHA/iNC 
ipr-<M  I omsTv-t m I c At.  oiMlTnTk.  m»d»a- 

7I.CI    -    "JO"    "HO'ruL^NTl    to    A%iHi    TX 
L'r><«tt   or    C'VKON-twTM.   Cu«itA«|«iAT10M. 

«^"«la  ••a  oiv.  >o 


•CnuuST  «*M* 
CI>0«tOM 

CXTMILAI.    MAACTIvMt    ltfT*4l«    >(V1KAI. 
CAVtlHATi    •'^»t'     "OTO^    NOA^lt    XATt- 

>IiL>    A«0    C«U$    'i(>iI*4T(0   Of    tJLIO 

W"«ia  •*•  »■*•  '' 


■C'MAuST    aAMI 

INr^AKCO   MAO I AT  I  ON 

cgi.klilo^-lwO'Jfi.o  <ia«ATio«uki.  tkam- 
»lfIO«i»    IH    "OutC  JllJ    I*   »«C«tT    MOToa 
r>MtJSI     bAS'S    AWO     ITS    OTTICAL 
•AolATIU^*- 

115    Sje  Ul».    *T 


•CIHAUtT    MM* 

OTTICAL  n««rf«Tlf» 

SCALiNu    *>•     "OC"!.'     "O'l*    »■■««»> 
OrtlC«».    "AC'A'IOI    -    »»«'     i'     *I«IIA«|IT 
or    Ae«U»>*»-0>.-«-tCA|.     »»««ClM«4    A>w 
0<<AM-tOblt.  VWIU"    AAOlAtlwK     f    LAKIIlAa 
A\v     »U"«IU«.t't    40e«lT    tiMAuM     rtJ"^*. 

AO-«il  MT  air*     * 


•CMMUST  aoitkta 

ACaOOTNAKIC    CHAaACTCailTIU 


«lCl"tul.«TIO«    •MK.CItA    'oa 
rrrtCT    "ACCT"**'     IHVtST16ATI0>    or 
I".'«jyt«H.«.T«    •»     ••A,<««    '«OOiriC«IIOM    TO 
THi     '«A>«-I.A«"V  IMS    Tt«T    VtMIClt. 


Acrkaots*  lion 

ttftACT    CONV'StlOM 

CMAliT    C->l<l*1ia«    r»0M    ILtCIKA- 

»A«SCT|C     »C    »MAlN    f«««&T*        A»rLI- 

CATIOS  or    A-    t«ri.o».Hi«  «l»l  •••••aaatj* 
tfi  T.<i»  iiu"*  AiTx  ol»l^  AM  "i.A»ne. 

Mi4ll   10*  'Jlr*   »» 


tm.aeiiN  nars 

rt.A»MA   ■toiu" 

or  orvobi*!'   "lAt. 

•e-«i>  OTA  ji»'  •» 


•CrrtOSIvC  HATfaiALt 

tCNlITIVITT 

«<1»ITIVIT»     J*    kli'llS    H'l'ljIVl 
«TkT(M»|     k«rtT<     XA^IkJS    AAMCIATfU 

■  ITH  Mian-ft-*!*  Lia*'i-i  IAnoti»f »• 
•»i>»ia  ooT  ji<>  aa 


•(•n-OtlVCl    |NITUT«M 

ocaiM 

'XStii'i  A'O  i>c»fi.or«t»T  or   a<  il»c- 
T«.j.Hi^u»I>t    Jf»TCf    ti"0o»lsl    A 

SPaAA     (.At-     P'lJOe''    OT     A    Xl^M 
I"wCJANCl     4»"IC9Ne)UfT*«    ••<Tl«|AL« 

*e>«i)  n«  u>>«    * 


•tAr\.a*t«c»  iNiTlAToa* 
HAaAaet 

'Xrint-MTXi  or  aaoAu-VAM)  t"«CTMO" 
•A^NtTic  Ac<0Mir««  roM  CLACT»n«n.i»- 
»T<r  Ttvur*. 
*e"«ii  aia  »>*•     * 


•crrLosivta  iNiTiAToas 
aAoior«tauf><r 

'M.I'M    itU^llAl     AN    AJJUftlAtLL     rAOWt 

»»*fi«c»  'O*  u»t  riT"  T»*  SAonif 

LI  ^.. 

M>>«ia  •)•  ul»*     a 


•CiTOATcaatSTaiAL  aAOlo  tavCk 
rx*auATie« 

ro«.A«UAT|jN  tr  AA.jio  i.nitdOM  raon 
AO^Aii  aoa  ui«>    * 


•C'TauiiOM 

COMTOSITt   HATiaiAL* 

etM0'«Iu-«-tt»4«lC     CO"rj»ITA»    •»    AlCOT- 
T»'.l    T«tNuS'ON»    MTur    MtirAatO    AM) 

rV>k.JAltb> 

•e^ia  ••«  ui«<  >• 


K»t 

MOTION 

'yiM.XVATIU^    I*    T»t    tklllTAriOM 

0*  »cei»wA»>  ANO  |i«>t4TCu  pmifm 
•!»>rAV«ui  r-O"  tMf  CAf   ny  jr  Ilatcaai. 
CAl>«IC    inr'xAf iix. 

AOi^ll    AM  Ul»-     I* 


10-14 


•CTt 

•aeuTioN  crruTt 

trrtCTk  "r  TMcaHAL  inimat 
Awiciaioa  uC<<LA«  Tistut. 
*e>«ia  Tw  oi«*  >* 


•KCumnLt^t.  or  llnticuca*  ixrcartc 
TIgM»  l«i  IHT  Arts  or  a  samtk  jr  TM 
■  iLaoAAvA  caxai  and  a  comvaol 
cr   \tn    i»». 

AO-«i>  a««  ui«>  la 


FAILuaC    laCCMANICll 
TtST   WTMOet 

A<uu.TklS  ur   rAikurt  "IknAkikMS   in 

ICMICONOUCT'M)    MATtMIALS    AND    OlALrCTAIC 

■iATt«iAt.»  a*  tf*  or  Mian  i.*c«eT 

•A jIATIOfc. 

ae^aia  aaT  Dl«<  a* 


rATiauc  iniCMANicti 

ALWMINWM 

tm(   iml'KI  or   StiHrAki  rxLNOHiHA 
ON  t.*  •«.iH<NiCAL  wtortATiii  or 

<ITk'ICTi,WAC    •ATCaiAkM     f AT  16U4    JT 
ALj'^INU"     IK    VACU-J". 

ae-«i>  sTi  oi«<  IT 


raTiauc  <a(CHA«ic»i 
TUT  tauir«r«T 

TISAIUN    -    (;0««H.»HOM   rAtlSJC    ma- 
CxiNI    AMiCH   •■aOI^a   lATIaut    TCaTIMi 

i"<wCx  cooiAXLLcn  usiAiiAL  fiarkS  oa 

STRAIN   Ani<t.tTUOCt   AMn   ZInO*    rotlTIM. 
0»    NtSATlvt     "tA«l    «T«it»    0«    $tAAI«l. 

•1)  e«s  ui«>    * 


FATTt    ACIOt 

kUOC*»Mir 

*LAk>A  L'^iu  attrosscs  TO 

LrAiiCAkMii*!  cuMroaxiTT  amu  oi«iatio*>. 

A»^lf   T|«  OIV.    i* 


rtloaAC* 

COMMUMICATIMI    TMCOMT 

ASVnrTUT'C    t*<OM    CvAtlNV    kOUMOS 
rnm     THt    «!■«••>    tT>M<(t4|C    IXAMNIL    alTM 

rrtikAC*. 

Ao^aia  T«a  ui«>    a 


rtaaiTtt 

■AaNCTOtTBItTIOH 

YTuuIll  •»l    "AOA.  or  riaaiTI  STtTCMt 
At  "aTiAiAi.'  roa  aAaMtTOtlAICTIVt 
•  »>^.IC4T|0««. 

AO-«i>  0*0  ulv.  a* 


rtaaoMAaacTie  MATtaiALt 
ITic  raorcariu 


rrrLCI    C   lLeCT40«A6>l(1IC 

r«J»A&Ar|U«    O^    aAaMCTOSTAtlC 

AO"«ia  TO*  atv>  t* 


rcaaoMAaNCTie  MATtaiA4,t 

MAMCTOtTaiCTION 

TiiAKSt.AT'ON  or  roMtiaM  aiMAaCHi 
cittccTAu  "■((•"taTifi  ->r  n.Aif|cs 

liSuCO    I0>.I2I<««   AAOIATIOMI    LLCCTalCAC 
rnN«|>i6    or    rOllT>Cd«TA(T    wlOOCal 

•iA«Nt.ro<ti"i'-TigM  or  sinakA  c«<»tal 

rr..A0*ii.n.C' . 

AO"«is  aTo  OIV.  at 


riaaoMAaNCTlc  «ATtaiAc» 
■CASuacatNT 

ntvici   r'Hi  .wttuaiNM  »iaiic 
MTflC    C-MMA'TAaltTICt    or    n»m 
BATCXIALk. 

AOi^ll  OTI  oi«.  a« 


■»ta«o«AM(Tic  MATtaiaLt 
rAaAMiTaic  AMTLiruat 

Ttc>*inio'»  ro»  rri<«o"A.*iT|i. 
rAi^AXTTAK    ••^.^,Ir|tATIo•'    I*   '"A 
'iLLixiTt"  -Avt  raiauCNCT  «t.aijN. 
AB^ia  >M  Ji*.    a 


•rcaaoMAaNCTic  i«ATtaiAi.a 

aucaaCM  rasaaaa  aOMiaitTaaTian 

■lAiir  ui'cussiok  or  ao""   "n  "A6- 
••fTic  A>«,  r<  tcTAir  rt<tem.H»  i- 
rrxa iKAfiMtT'C  vATtaiALt. 
AD>«i«  e»«  DIV.  M 


riaaoMAawtTic  "ATtaiact 

MirtacOMOuCToai 

■•ASIC  "I'lANCN  UN  rta«uM«6««Tic 
«»"«ia  Ta*  ui«*    T 


m-  FLO 


— owiiiKTic  MATcaiAka 

TNia   FILM    ItTONAaC   OCVICUI 

tmanslation  or  reacieN  aatcAaCMi 
HTkTcafSit  tours  or  uniaaiai 
rtNaoMAaMTic  riLxk. 
a»"«is  MO  OIV.  as 


ITI»> 
MATMCHATICAI.    NMCCJ 

OUKHl     T"ANSrOanATIOM    IN    Tha    TMtOMT 

or  rcAi<r>»AC*'CriS"i   LOA-TtxrtAAruac 

S'lN    AAVl    A''*XOI|"AT|0N. 

la  •«>  uiv.  as 


MTHCHaTICM.    MMkTSIS 

OLlTA    CL*Sk|rirATIUN    U>     'ICHO- 

riufHS  run  ■•u.   IN  analtTii  (Ycmanics 
AS  AN  iNtAT'NMaLT  Li«»  ri.i» iNtC  ri<itm 

••AIhCNATICAI      ANALTklS. 

II  aa*  Di*.  ■• 


tui  TMioat 
aTQMic  oaoiTAkS 

ortMAlua  luuIVAcCNTi  rux  uhuunu 
statcs  or  (•>uivALrNT  i^icikuns. 
a^aia  MT  OIV.  a 


ILtMCNT   aOUNT   COMtTauCTIOH 

aukSTics 

stNTHAkl*   jr  sitroiot  wsims  anu 

Mr«Suat"tNT    or    "tCiAMCAL    P»OrL«TI€i 
or    CAST    klStNtl    COAAICaTIuN    Or    nOLtCU* 
L«-    COMr|*ir"AI|ON    rITM   PHTSIOl.   rao- 

rrnTitki  riiAMtNT  ACiNTOawic  »t.ASTics 
ro"  M.t-  ku*xAMaCNCC  STaukTuac. 
•e>aia  aaa  di«>  i* 

I 


<  l(tk*M(NT  aOUMT  CONITauCTIOM 
•ATCa 

VATt«  ACAOMTTInN  lo  liCAkS  HA- 

INTOHCin  <n.«STies.     »€C"anIS"S 

AtkOCIATlu    "IlN    L^Mi    O'OkurC    TO 
BATCH. 

II    ON  Bl«.    1* 


ILM 

UTMoeta  iCLtcTaoN  Tuacti 

AkU"II>A^-ALU>INU>     )IIOA-     &U1.0    SANO- 
alLM    TTn     TiHVNtL    r"IStIOM    CATHJOtS. 

•0-Ais  OM  UIV.    a 


IkHf 

CUCTaic  roTtNTiAk 

TMt    Vhir'AATION    Of     T»!n   KtTAC    roiLS 

»■»  •iC"Oim»''i     «N  AsstsSH^NT   or  t.* 

TTLXsiuut.    "m   ITS  ArrclCAIiUN  TO 

rrTALLWNI.IC*L     INVrSTIAATIuNS     (ITH    TMC 

fLtC'AoN  xfaukCJrt.. 

*»"aia  *M  UIV.  IT 


Ckic TaocuM I acacc act 

TlVtHrf^TNT    or    THIN   rit"   twLCTao- 
LUMINOkClNT    CALLS    b'     VACUU"    DCrOSITION 

or  /NSiin,  r»o»r"Oai. 

M>"«ll  OM  0l«*     a 


IMO  CAraciToas 
euLCCTaic  riLMt 

INUUSTal'L    mCrAALUNfSk    STUUT 

or  LAC'iLM  riLM  :apacito«. 
*«"«ii  aai  OIV.    a 


iiro  catacitmi* 
HacKAaooM  rcAaTica 

>Hauu«.1l''N    i.N<ilNt(«|N(.    »k«    NITAL- 
llAtU.     VATV'IAtO    TtrL3N>     LA'ACtTOMS. 

iia  aio  OIV.     T 


IIU    CATACITOaS 

aaooucTioN 

InoustmKl  oaerAAiUMtSk  STuut   or 

lA^JUt"    »  IL-    LA»«riTONS. 

ao>Aia  SM  OIV.    a 


IICO  acsiSToaf 
MoeucTioH 

Miuucil^N  ur   riLi.  Ttrt,  f  i>ax> 
rr^lttuak. 
ae-«ia  aai  oiv.    a 


IMO  actitToaa 
•aeuTioH  OAMaoc 

v-iLsri/  M"CLCAA  kauiatIv*  trricTk  on 
coaiial  LAOitk.  riAPr  attisToak.  ■••• 
>^Tic   C0N4.S   A^u   TaitTCu  rAi"    riac. 
aA"«ia  Ma  UIV.    a 


•^AHt    iraATINS 
aCTAL  COATIMM 

liALVANIC    raUTCCTION   OT   al>l«,TAk 
JUNCTIOMl    •»    NtTAt    rLAMi-»r«A» 
"tTHOO. 
AO-«ia    AM  OIV.     |A 


rkaMKTMaoatas 

aCCOIL   MtCHAttlMt 

'HCkSwMC-T-WUST    aiLATIUMSMirS    UT 
VI>COCL»kTI<-    PLUIOk. 

AO-«ia  MS  UIV.  2a 


rLAT    VLATf    MOnCLS 

•coMCTaic  rtimi 

A  rHtt-STMAAKLlNC  >AKl  HOOCk  TO 
T»LAT  TMt  r"LLr  ANb  rAMtlALLT 
rfwtLOrtl.  »"«l  OH  tAVITV  fLCA  rajT  AN 

©•(.iJ'Jt  »LA»  >^.Arc. 

Ao^ia  aia  OIV.    • 


arL*T   PkATC    HOOCLt 

TVMOULINT    O'^UNOaar    kATia 

H«C"    e    •••■•'     THANSrCH    A>*    'MaSSUMC 
TOT    TU     INV'SHOATt     SHOCK    l)OUSUA*«- 
LArtK     INTt«*CI|ON    ON    A    PLAT    PLATt 

"Oj€l. 

Ao^ii  aai  OIV.    • 


HACH    A    HrAI    THAhSrtN    AHU    •'HLSSUHC 
Tt»T     Tu     INV'SIIGATL     SHuCA    l>OU\JA»T- 
LATtM     INTLAACTION    ON    A    PL-T    PLATI 

•"jtL. 

AO-Aii  saa  ulv.    • 


TtSTS    ON    SHUCK    oOU«UAa»-lA»ta 
INICHACTIUN    <»HtN1"tN0<     tN»<«£NT 
•  IIH    BASIC    "TNA-SOAA     T»Pt    •  l N<-,- 
pn^T     AN<)    •I-&-l>03»-PI1    CO«IGMA- 
TIi,N. 

AB-Aii  saa  OIV.    « 


•m.«T  PkaTl  MOntk* 
•aac 

AN    AI^mOVINATC    NUXAHICak    SCHCMt.    ro* 

T»^    Tinn»»»   "^r   cAVITv  i^cOaa  past 

OPaTACLtS    e»    AHAITKAAY    P«urtl.C. 

M>"«is  aaa  DIV.     « 


rkiaHT  COMTMOL  trtTtHt 

aCklAOikiTT 

"•l€UICTI->.    "tLlABILlTT    OT     PkltMT- 

Civ»T<Ok   STS'l  •». 

AO-«ia   AM  OIV.    IS 


tntito  ovNAMic  raortaTita 

■ATMCHATICAL    ANAkTSIt 

I.    "aTmlP'TIC'l    asaltSIa   ahicm 
S»*vr>    TmaT    ".iHlNG    iTrfP    ruuA    ttPtAI- 

"T  .Ti  L0«.l»uulN4L  oirruSiOK  or 

$ftk 'TC     AtUlh'^     THC     NLPhHON    4S    or     TOO 
«"«H.     «    ►AC'ITJOt     T"     InTInPIA    alTM 
TML     INTf "►HI'TATI'JN    (W    CAT«. 
AO-aia    TOT  UIV.       * 

•Tluio  otnamic  PMortaTitt 
THioav 

CUUATIUW*    ruH    CALCULATIOIk    OT 
P"tMCAL    H»<>«.t«TICi    or    SAjlS. 

«e-«is  Ta«  OIV.  as 


rkWiu  OTtuwic  raortaTiia 

TuaoukUCt 


ilSf-tASt' 
LA<.r«AM     »LC' 

ae-«i>  oif 


TAO.Pt.AkA     PLWA      IN     THl 
"IGIHt.. 

OIV.       « 


PluIo  rkOa 
MUATIONS 

ON  tha  miATioNi  or  SUMP  I  ti«  Tao" 

CInCNSIOkAL    MOTI'JN   or    a»Tt«    ON    • 

ppach  or   STALL  SLorc  is  shoan  tc  ac 

GnvtHOtO    TC    THt    P|HST     Arr"0»l"ATIOM 
p»    THC     NUN-I  I«AH    SHALlO*    AATtH    tUUA- 
TTUNS.    NtaL'CTINO    VOaTICMT    Anu    VIkCOUS 

frrccTk, 

ae^is  MS  UIV.     « 


•TkOtO   PLOa 

MCASuacacHT 

THANkLATlUN    OT    FOMAIGN    HtSfAaCx    ON 
HfaSUHIW.    T"t     INSTANTAnPOuS    AiirS    UT 
PL«,«    or     A    L'MUIO    iT    AN    ILACTao-THtRNO- 
•  NINOHATIH     aMU    THE    Nf  THOO    OT     CktC  THO- 
PA^.NtTIC     IN'njCTION. 
AO"«ia   MS  OIV.      * 


PLUIO  PkM 

PCATUMATIOM  TMCeaT 

ANALYSIS  or  THC  rau  kuafAct  or 

PCnTJAIvCO    rLO"S. 

A0.4ia  Ai*  oiv.    « 


NI-IS 


IN  TMf  T>«o>T  or  Muvirr  mvci  m«  or 

JTTt    tw>   C«vtT|C«. 


•n«w  »kM 


t  rM(t>tTatMi,ii«  MM  moix.  TO 
m.*>  '•«  r<-u.T  M«  rMTi*u.T 
or¥Ck(vni  t'u.  o«  c*«itt  vlo*  'mt 

•II  Via  oi«>    • 


M  »»II0'  I— TI    NUI«IIICM.    tCMtnC 
Tl%    Tl«a*T   "V   C*«ITV   VLMk   'CIT 

e*>T*CLCk  or  MOfTmMv  ••<#iki> 

**-«l>  •»•  Bl»*      • 


•nMio* 

eiST«IOWTIO« 

WUlO  UI<T«IOUTiaH  AMI  COLLACTION 
»tPCS>  »IK"  0<«  tLlCTMIC  •«»»  TUMtMi 

rt«CHOw«  ^o**!**.***  i*tsu«.*iio>ii   s(**w 

CI<|.L1C<IU««    tf>ITi«riC   IMTtAI*4Ai 
trAK    OtTlCT"«»« 

•tl  US  Pl*«   >' 


MtroMvnMiiies 

CMXIA.ATIOW  0»   ritLO   0»    M  *M|T»> 

*aiL>   U«ll.llTfU<    aCM   aAONLlIC  t>ir«u 

•■0<INS    H.OM"    TMC    BiatCTIOn   C  T»« 
UHlFlMM    »l(l.O. 

•la  Tw  pi«>    • 


IOC* 
CI«ltICM.   MMM.TS|t 

ruwaiuC  ncrioiaMTioM  in  «iat.o»- 

ICM.    rtUlU*"     FLUO»IOt     T«£»T"l>lT    Of 
B«TC<J»<MO»I<l    JliniiauTION   or    KAOIO- 

rLuoaiuc   in  •«««•. 

*»-«M  Ml  0I«<   I* 


tlOMT 

•CAMjaiNA  iH(  rai.««u*tio«  or 

LI>jMT    IN   >»■• 

•u  on  oi»>  as 


OtATIVa  roMCAOTIM 

M  oajtCIVC    NCTMOU   roH   riMaXASTin 

rOo   *r   «TNT\(   OCACil   AVBi    »<I1>Th 
CMOLIM. 

«»>«ia  T«T  oi«>    a 


tuCBUNS*    •TTITUKS   TOsAMI   VOOUS 
IN    4    TNOriC'k   (M»lll0llr«NT. 

*e-«ii  TOO  uiv.  a« 


•roMioM  ^okicv 

COnncacc 

tlia^MWICT   ceONOMIC    NU.*TIUMS> 

M^ia  aos  otv.  It 


KlCaririC   OCMAMCM 

T«4«liU>TI0N   O*    tOVUT    M»   FM   UST 
LITt**Tuat.  rm  tmc  bevCLa'<<AT  ur 
•CIC><Ct    IN   «IiMl*I*    WO)    II   TMt.   f** 
t*ST. 

•IJ   MT  0!»>   Mi 


oica 

a*«IO    r    VOROT'M    Olt    STITtN. 


■  tCTOXUWW 

tnn, 

TM(    C"(CT    Of    THICKNCM    *N»    TtMPCM- 
INa   TC««1>UTUM(    ON  nUCTUNl    **^*IU>CC 
T««>HIT|M   T(iWCl|<TUM    MM  Ca|TIC*c 
rN»eTu«l    T0ti«MN(Sl   or    N|fc^»T«lN*TH 
t^IT    *TIU.. 

~   all  ▼•!  ulv>   IT 


•piucTvai  iMccHMiicai 

MMLTtlt 

aitTNINUTIgN    tTIWftM*  •€•*    * 

r»«jTi»«.. 

lit  ^I«-    2> 


ITUaC    IHtCMMtCai 
lT)«MkT|CM.    MMU.**lt 


•    T(U   'i|-C«»IO<ML    C«aC«    PNOaU"* 
I    «t>  0I«>    i* 


i*<runc  iiKCMMicti 
troL 

«TM.kunaiCM.  vMiwci.*  arrtxTta* 

•»«:Tl»lt.    TOiJVMMtt    la    ■4IV<-ST4t,N0Tn 

SH.I'T   tcL^tl   »TUk*    •»•  >T*I«4;<S 
•»>«tl   TOO  Jll-    >T 


tPMCTUHC    iMUMMICtl 

tTatuu 

to    l»ttT  or    INTfiriHM.  CNaC«0  IM 
T-^    •l»T<|HTHr>l   «r    tT«C»*    IN    fMlN 
CAS'lC    »1KI>*S   ••«>  CTLI*0«^    It 
T«.«TI|(. 

•I>   Itl  9I<«    »» 


T-*.   tWfT   or    STHtSS   C«l*l<ilH»T|0 

on    r^aCT-JNt    ai«j    XroMOA^K'N   C-IM*C- 
T»m»I|C«.    0»    Ct^AKIC*    •NT    >•  t«t». 

•i>  Ota  OK*  1* 


■•er,i«t  i>«CMMicti 

•bOINO 

MMIBtNJIOH    M|«H    TtMrtMTUHC    *U.OTtl 
**<*4    ALLOT    Al«    aCNf'    •!    M.1.0T. 

M-«ta  Ma  oiv.  f 


•nacr  aAOiCMj 
ee«autTioa 

lUANTua    >CC>MNICS    OF    MU(    tTAOIklTT. 

lowir  tmlou*  mo  cooaoiMK  TNMMre*- 

MATION    ••TOICI.t. 

(tl  tM  oi».  a» 


•WktCULM   OtANO 

STUQT    ur    M<tNA«T    PNOOKTt    Of    ■>• 
ACTIKC    •tl-MOI.lCUt.AII    COLLIklOMl.        US 
VMaU    »«t.l    •AUIC^LS.      OCVU.OT'alNT    or 
•«>.CCIA.A*    CAN    MAC  TOM. 

I»^lt  OM  Dl«>  I* 


•ViWUiaO 
ccononiet 


r«Ci.ilN«  ■LATMCn  i«  rcuaiOA. 
it  ••?  D|y>    I 


•ronucMCT  iTAauiacat 

■VtClklO^  «.Att  tNCkOtU)  CNfSTAL 
UNITS  IN  IMT  }  TO  in  ^  «Ala«. 

*e-«ia  MT  oi«>    • 


•nteiCM  roow 

AMALTilS 

(XTt.NNIN'     MJITAalLiTT    w»    P^teCOOMU 

pomk   ano  Ht'cuoate  »0>tA   AmO  Nttf 

SAulAU. 

•I>  OM  ol«>  «« 


•ruci.  cKLk* 

DtllOM 

OttIM    A>V    TtlTINk    or    A   M    (ATT 
HTu«0«LIII-ul''6Ml    CA^ILLANT    Tirt    FK.4. 

cru.. 

«e-«ts  0(0  i>i«>    T 


•ruci.  ecuj 

mrooMANCc  rtsTt 

AN     INVtS'l'ATIOM    or    tOblb-tLCCTm^ 

L»Tf  ruet  C'LkS. 

•  la   TM  OIV.      T 


■OTAIIT  ruMn 

CHAHACTC'IkTICt   0*    A'lAC    SCMCa- 
rt<N»    ro*    A|*eMArT   CNOINC    >U0    ITST(.N». 

*o-«ia  oos  ot««     I 


•ruMCTiOMO 

*MA«.T«U 

tOLUTlgM*    U*     TMt    AAVI    lOUATIOM 

IN  TMC  au*ift»-%PikCt. 

««-«lS  T*T  0I*>    I* 


•rvat   runCTIOMIM  tLtaCMT* 
Tt»T    COUimCMT 

AUTONATI'*    rult    TCSrtH    t-OO    NUTAOT 
A«X|>I6    UtVCtk. 

•la  >to  oi».  ao 


lua 
Uirr 

TNIVAU.NCT  or 

T>«.    DltMLUTIUM 
Ht>0«    ANb    MTLIM* 


lucTaicM, 


A    ION*   »eim(W  PUMIM 
•a    IN   wILUTt   ICkt 


OIVi 


ica 

DATA  W«rTS  04  T>«  ILCLTHONIC 
rOUP««Tlt>  "T  OACLlun  AMTIMfMldCi 
~  •!>  TT»  BIV.  IT 


•CHIC 


ClCCTHIC'L-    OtCkCCTNIC>    ACOKOTICf 

ctsiiONf  r*«>«iT  Lfvtki  orricALi  amo 
rHuTocLtcTHMiR  ■•ortoTic*  or  aALLlun 

rM01M<|nil     RATA    IMUT. 

•11  OM  ei«<  M 


TMCOMT 

iTATUTiui.  raeecaou 


natnchatical  noocls  or  ooals. 
ta  *•>  ei«<  I* 


•AT* 

WTtCTIOM 

SILICON   niuot    tTOUCTUMAA   ON   tOLIO 
STaTF   OAMHA  (AOIATIOH  octutovs. 

•la  Tia  Div*  ao 


At   MAalNM 

ocaioM 

ocsioti  KANiML  roo  uttlaii  or  ktiwo- 

mxANIC    rLAIN    CTLtNOaiCAL    J>IU*NAL    Al« 
TMIUST    ■(.A«TW>S    'em    KLOOCK    M>TlJ«t. 
tNvlNOWn.NTtL     T(tT|N6    OT    A    SNAU.     KO 

crni  OLO^t*  HtiToa  AttCNOL*   It  acroilTtfti 
AO-«ia    MO  0I«>      T 


••A*   OIKMAMC* 
FLAtMA    rMTtIC* 


A  •«TMuo>ir 

FCmOCNT  ct^nu 
M>«ii  »af 


ANALT2IN0    UK    U 
NMICAL    OltCMAMCt. 

ei»«  a* 


••AS   OtKHAMt* 

M.T*A«IOC(T   aAOIATlOa 

■MOT  01  ON  HAT  I  ON  CBOt*  tCCTIU 
MCvn  raon  o^a  to  oooa. 

•»-«ia  oat  BIT*  a* 


••AS  rLOO 

ACROOTNADIC   COMrl«MUT|OM 

alkust  r»tt  ••OLi.cuLA*  »lo«  gr 

rUO    OAS    l-AtT    •Olttt.       •tLAAATIOM 

CL   or   OOLTZ-AWt   kinctic  iouatioi 

rtw*     IN    A    C<t<.MA«0(    AWtAllM.rCNT. 
T>*NtLATluM«     jr     AATICLit    rKClN    A 
•UkSIAN    rtKTOUICAL. 

•i>  las  oi«<    • 


••AS  rtoo 

•**   TUMINC   MTOMS 

rmio  ur^AMict  ano  mcai   t«< 
roH  NAiiiALk"  iNoAoo  rvo** 

•  tl    000  OIV*      • 


AS   FLOO 

THAMrWT  P04WTIU 

•A0IA1IVT  co«r«iauTiOMk  to  ucokv 

•Nu    NOMCfcTtr-     l«A>ISM«T     IN    A    OAS. 

•la  TaT  BIV*  as 


••AS   FLOO 


T>iN«ULU>T    IMI 

-•tl  ••• 


AS    lOHUATIM 
MMLTSIS 


Ml   FLO*. 

BIV* 


THCUVT    or    ircCTIUIL   LI*.  OaOAMO* 
|N«     IN    FLAfAS, 

••>«ta  m  Btv*  a» 


••AS   TUMINt   OOTOIIS 
MCAT    TOAMSrC* 

FLUIU    UTXAalCt    ANO    XAI     TNANtrWI 
rON    MAUI  ALL'     INSAOO    rLO«* 

•»*«tl  OM  •!«•     O 


AS   TUMI«S 
AI«rLA<«    SMINKS 

FtAtlhlLtTT    OF    A    aoTAHT    lit 
TPN    rON    AiarRATT    OaS    TUMIINll 

M»«ia  oal  BIV.  aT 


M-l« 


••AS  Tuaai««* 


ll. 


Mt    TwnOINA    and   JkT   tMalM    ruCLS* 
>rtAk>LO»t    'CkTt    nk    T>«   CUIMINCO 
frrccTt  b>   'iML  VilFu*  anw  inhaSTLu 
Sr4    lATio   0*-    tJNSIiiC    mcCI    MIlUt    VAH 
AA.4I1   OM  OIV*    10 


AS  i\mmtm» 

•«AT  caci 


rtAAikU'Tf  uCNOwsTaATtoik  or  A 
>ni«*r   •ii>c*«itATga  roa  AlaCkArf   OAS 

TI>«N|i«.S. 

•la  Its  OIV*  IT 


ASM 


THTuat    or     A«S-MirTI<M    LiNl     VUnt    IN 

no-*AToaii,  s*ut  litino  Ti«  hstmjo  or 
OUAti-nONUitl. 

«»>«ts  •!•  UIV.  as 


••ASCS 

IHCITATIOM 

C'JUAtluN*    »UM    CALCOLATtUfc    OF 

r»TticAL  •^"•^••Tirs  or  sams. 
A0-«I1   TOO  UIV.    i» 


ASCS 

aiNCTIC    TiCMIT 


TmCunt    C 
C-tANICk. 

II  Mt 


l«lCV<.«tlOLt   StaTISTICAA. 

Div.  as 


••ASCS 

"tLtm**  raortaTiu 

-"V 

T-«I<«AL    riLA>AT|0N    MOllttCk    IN 
OAaCS.       l»r'CT    or    LIt"T    NULlC'ILit    ON 
VT^<AT|a*.AL     NLLAaATION     IN    UITOAN. 

AOi^ta  MO  OIV.  as 


•••MS 

NOTION 

•nvL^iNT  or  vtscouk  aaa  in 

FVLW.NCC     ur    ■•(.NCTtC     ANO    LLtCTillC 

riLLJt. 

•e*«ta  oTa  uiv*    • 


••ASCS 

acraACTivc  inoca 

vtatAiiL'   MwtAATuti  NLrkAcroav 

f^<t    rULC'     IN    «AkfSI     CATALLC    OT 
•••TCNFLaoaJ'MT.    XFLtCTIVk.   •AKI'lNfc* 
tMAOOVWAfm     4NU    TmC    CnTIrI    ■•««(    OF 

•rxLitNTK  r>ciMPi*n.. 

••>«tl  OTa  UIV.  >% 


tNCNATOaS 

DCtlON 

riAklblLITT    AND   ettlOH   STuUT   Ff 
ILlCaoSTATtC    vCNCOATOat. 

AO>aia  •••  OIV.    T 


CMCSATOas 
eCTCCTIOH 

'KVLLU*«'NI    ANO    FavWUC'ICN    or    A 

•  lAt    ruNLTI'^N    MNTHATga    TU    Ll    JUU 

•  !TH    FAN1ICI  C-UC TACTION     INSTNONCNTA- 
TUN    IN    A    t>TtLL|TL. 

Ao-ata  oaT  OIV.    T 


OtVt.kb.-WNI     or    A    VlAt    »UAAIION 
•t*«IIAtOk    r"N    FA«T|CLt    ntllCTIJM    IM- 
«Tf<'iNrNTA1|'-N    IN    A    SATtLLlTl. 
AO^tl   OM  OIV.      T 


CNCaAToat 

TMCanaCLSCT*ICITT 

MlOH    Tl»^tMATUNL     THLNNutLlCTalC 
•r>.«NAlO<>    r-^N    SFACtCaAFT. 
«».4II    OM  OIV.      T 


INCTICS 

roruLATiOM 

iNaaru  &'NAiic  loajs  ami  tml  oiil 

••loATlUN    ur    •SjaULATION    tTaUtTu4(. 

A»>aii  oal  OIV.  la 


coetsics 

COUATION 


•nrSICAL     TIVSI*    ANALTSIt    TMkO>T. 
A»>«|S   UT  UIV.    IS 


coetsics 
soLaa  STSTCNS 

TMC  A»-n.'CATieN  or  occultations  to 
«rwot»T. 

•  la  aao  BIV*     a 


QUI 


tSfCS 


••■Ai^taic  roaawLAS  r«M  ktoutsu 

CU.<VCS    AMi    •■ItTANClt     M    A    KIVITLT 
e"L>'f    tAI<T>-. 

ita  Mt  uiv.    a 


itnCTatc  roa*>s 

•MALTtlS 


CJOfuii*  nlcoonitijn  or   tOLlus. 

tl  sao  uiv.  M 


KS 

•UFMVSICAL   rMSrtCTINS 

iJNOtAl.«0<NU    COMKINICATtUfct    - 
•N^OTATtb    rtnLlOONAFMr    OT    S('VIlT> 
OLUC    L|Tt«A»llNt    run    THt    aUllO'l 

iaao-i»*i. 

la  aar  oiv.    a 


OtTSTAL   OSCtLLATOaS 

••XfCltie-    VLASl    tNCLOSLU    CvrSTAL 
MMITS     IN    TH*     S    T3     10    NC    NaNU.. 

la  SST  uiv.     a 


CUCTaOMAOMTIC    OAVtS 

IWNat    CNVINSION    rilON    iLlClNn- 
«A„N(T|C     10    »I«AIS    C«itHr,T.       ••H.LI- 
fAllilN    (■>     A'     lA'L'SJIN.    rial     •■•FAaATuS 
TO    Tnlk    SIU"'     IITH    GLASS    AMI    aLAlT IC* 

••i^ll  toa  ulv*  2» 


•MMITACTvalN^  >«TMBM 


•<0OOt  IN« 
CatS'AL    UNf 
M^'H*.       Ut«l 
Itl    ••• 


sr«|.aatcl»ION  «jAaT< 

t    AN    rv4CUAItr     IlASS 

«  'w  is-ac  ■iisoM4T'<ak. 
aiv.     a 


TcaTiLSa 

MTca 

•ATta  Aa«aMi*TieN  i«  u-ass  •*.- 
l**oafL"  >^.»»TIC<.      atCHAalsa^ 
A^S'XIATtu   'If"   LPN«   t«»^»0»l    TO 
•  Air.«. 

Ill   SM  OIV.   |« 


aaiN  STMUCTUaCS  INCTALLUaOTI 

•ainiTt 

STuu*  ur  T.«.  agarwjLOaT  or  .ir^ta  anu 

LO'Ca    MAlNltf     IN    A    U'titt    or     LU*    Tu 
«*ul  IN    allO"    araOfNTfCTOlU    STCLLt. 

M-aia  Ml  Ulv.   IT 


tIN   STMUCTWaCS    INCTALLU*«TI 
ATIOM 


iNvLtiiG4TiuN  or  bMAiM  aao*TM  or 
fa  SILICON  'TLkL  Ouaiai 

arc»»StALLl»ATION. 

•0-ail  OM  uiv.   IT 


MMllTC 
MTOACTOaT    COATIMM 

04TMN    T'ANSveaT    IN    TMualA.    OFFOkl- 

Tiu*i  or  T>«*I4  ON  sCLCtTCu  boaiprs  <t 

rVaOHTuauLT'Ik   OF    THO^lua  Cr-LOalOC* 
Cn<*a4TIHIL|tT    OF    TMOaiA    IITH    tuafOtS. 

a0>aia  a*a  olv.  i« 


•NAVIIT  >tASWa|NO  TCCMalauCt. 

la  oai  UIV.    2 


CFFtCT   NACHIMU 
CSMUiST   MULCS 

NCCINCUL'TION  FkIMCIFLA   KM   fmout) 
CFMCT    NAlMtNLS.     INVtSTIbATION    OF 
|a*>NUVL*«.NT4    aT    NAjna    aOOir  ICATION   To 
T^    •AI.-CAa'TINS    TttT    VCMICLt. 

a*i*aii  oia  otv.     i 


crrccT  MCMINU 

L   TCSTS 


■INU    1UM*%L    TtSTS    dr    NINt    CINCULAa* 
•MMJLAa    JLT.     «MOUN0    irrCCT    MACMtNt 
M<UCLt. 

Its  •••  BIV.      • 


<  SMUNO  crrtcT  kacmincs 
Micssunc 

TAtlULAIf  •'xtstuat   UATa  foh   a 

ClaCULA*.     A-«ULAa    JCT    bNOUNC    CmCT 
FACMI>&    ».UCL. 

IIS   •••  ulv.      • 


TAnULATC    .NltSSuai  UATA    I  ON    A 

eiHCULAX.     A-«ULA1    JTI  uAOUNl-    CmCT 
••ACHINL    M<0»L. 

AB>«I1  Ofa  OIV.      • 


oxtkSuMt  (<4r4  ON  ciacukAr. 
jri  MuuMi  'r»tcT  HACHiNCi. 
•II  oal  DIV.     I 


•■•CaSUMC    n4TA    ON    ClaCULAF. 

jfi    t^ot-au  '»»CCT  HACMiNta. 

AO-All    •••  ulv.     1« 


AMaJLAM 


•••CaSUat    DATA    Oh    CIMCULA.  •     ANNULAN 
JCf      .au>l*^    •rt'LCT    MAC'<|Nt.«. 

AOmiis  saS  ulv.      I 


•oaou*ri>  trtcio  iNOlCAToas 
eCtian 

JLM'ihi     'Lil     4Nk.    TnCUNf     Of     fMt 

■  A^IAL  'Auu^D  titru   laulCalca. 

Ae.«ii  IM        ulv*  I 


•••ouNO  tuF^oar  cauiFHCMT 

OUIOCO   a|SSILCSItU)trACC-T»>SUarAeCI 

^atltt   a-alts'i  •ti'oaT*  ca  jlfOA- 
TluNAL  in.uo-n  LO'iirNtuT   F>^   Tmi 
"I  .'ircNAi.  •rA'^m  STSTta. 
Ao-aii  asT  UIV.  la 


•••ou*«  tu^POOT  tauimcNT 

INSTauCTON   aANUALS 

•ONLN  a(*f.a4Tfna  ttu  otSTaiauTIUNI 

l.4j<*CM    FALll    mis    STSTL»    aAKUAL    — 
ru^l    INSTAi  LLb    SU"04T    taUIPawNT. 

ae-ati  om  ulv.  12 


•••OUNO    tUFFOWT    COUIFMCNT 

TEST   tOUIFMrnT    ItLtCTaOMUSI 

STH     III     «P».I.I4L    Tlst    NLrCNTi    ON 
T>"i.    LLLClMl'AL    4V>    rLICTawkilC     i'STf** 
rn,    «|<ii<.'1ia4N. 
AOMII    OlS  OIV.      0 


»oaeuF  DTNAMica 

FSTCMOLOOT 

T"*    nrfT*    O*    l.MA«l<.tS    Ifc     aiOl* 

rniWfSiTioN  0.  oaou*  ••L'ruarANce. 
00.411  OM  UIV.  aa 


••aour  OTNAMics 
rsrCMoncTaics 

M*%    l%a«0<UIL     ANO    SITUATIONAL    'AC* 
T-VS    NLLLVA'T     TO    T«t    CUNSISTlNCT    AW) 

r»i.mcTiua  "T  coNToaaiae  aiHAvioa. 

A0.411   TaO  uiv.    d» 


•••OUF    OTNANie* 

secio>«Taic« 

Vr%.    FLF'U'UkL     ANO    SITUATIONAL 
FA^TUaS    MLL^VANT    TO    THl    CUAiSISTCNCT 
•.XI   PaLxUTIU*   OF   cOhF0"«INC    H.MAVI3II* 

«o-aia  MT  UIV.  i» 


OTNAMICS 
STaCtI    IFSVrMOLMTI 

»L4SaA   L'Flu    •TS'ONSCt    TL 
LrAXaSMll*.    CUV9<ln|Tr    AW<    OlVlATION* 

Ao-aii  Tio  otv.  ao 


••aours  <nATi«>ATicSi 

TaANSroanATiONS  1 hatmcmatics 1 

sruu'  ur  bLNttlL  N-jaas  »c«  »o«ta 

AS>0CI4Tl»t     ALMIaA*. 

AO-ai«  OM  ulv.   IS 


••WIKO  NISSIL'  COaaOMCNTS 
aAutamcouc*<T  iNTtarcMau 

tLfCTAu-'NttarrniNCt  TiST  gr 
TMc  ctLl   lArta  OF  •S>lll. 
ae-att  oat  oiv.  la 


wieto  MiuiLi  c 

TtSTS 

TtSI    aLP**!     OF    TX     |NSiau'«.*TATI'lM 

rua-iT  aaoc'"  itsT  or  tmi  LO»N4.<o/ot- 

ST<iiCT    aitC'VLN    OF    TMC    a|nUT(aAN. 

«o-aii  laa  OIV.  la 


••ume  HissiLf  conroMCNTs 
MiawT 

FLIaMI    AaTICLC    NASt   MaUI^MTICt   fO* 
a|.*JTCMA4    rISslLt. 

•II  STO  OIV.    la 


I- IT 


C«t.t«UTIM 

4r|.*i>t|C    lilMlLC   ■•■«•    *CC<««CT 


fuctWMic  •cMnata 

•  TtwilC  Mlitlki  ••«*•  »«eg«*c» 
•I*  an  (»«•  >* 


LT«I« 


•iMi.M*T«««.  *t»tomix  M.tMim.mMf* 
•i>  fM  el*'  >* 


•Wion  aiutbc        — 
WIK»  MtMlk*  MKTV 

l>  (M  Ot*<   i* 


••MIOKO  OlMli.!    MlMtS 

•UIOCS   alM'Ll   T««CII|llt  •TtTtaS 

*TI.W1IC    KIStlLt   HMW)    «CCJB«C* 

•I*  M*  ui«-  la 


|l«T«MHBtlT*TIW 

••UItU  alMlkC    MMTT 
«IIOn  MIMIktSllIM* 

M»«r<  **-«t.T»c«  ac^oaTk  c  *l»- 

IlLl.    wit    'OUl^rMT    (O*    TM(     VIMUn- 


••utace  muiLC  Mrctr 
■tkitMT  waui«Ki«i)rs 

it>  •••  DIV>    It 


••WieU   alMlkr    TMCg.lM   (VSTtM 
C<i.taMTt«l 

•IS  ••>  ai*-  I* 


••UIKB  aiMlkt  T«A««tM  STSTtM 
•UIOU  HIMIU  ■IIW»I 

C0Ml»i«.«1. 

t»-»lt  •»  oi««     • 


••WIMO  aiMIU   nugCCTMIU 
C«CIM*T|W 

tTL«MTIC    HIMIlA    ■•«•■•    tCCUUCT 

«*-«t>  au  •!*•  >< 


••uieu  >IMIk(   aMMCAM 

•UlOCe  ■IMILMItua'MfT^*!** 

•o  ait  ei»>  It 


••uieu  Kiaaiu 

Mil 


■fi^    MM    M(<I)M>    •ItllLI.    tfktC* 
«II    l*T  Ul«<    it 


••uieco  Miuuca 
ertMMici 

«ia  aa«  vi**  >t 


••uiato  oiuiLra 
jrra 

tu*t.«»uN<c  cuw*cit*i>iic»  ijr  A 
aitincn  >ivt(t.i  "IT-  sriociKlCtt.  acm 

I*.    »tUC    Jt'l    I'LUIO    alWMI. 

•t>  ara  ui«>  it 


uiBce  HiMikra 

■cacMCM  wiwaiun  taainitTMTiaa 

•MTtKM.    nclMCIPLIt   or   ■t.CVa.T 

•la  «M  •!»•  i< 


tfiau  ■itaibiaii 
aT 


rACt'ta-Aiai 


>«(»MiK(  ■«A»u«»,Hi.<iT»  t*  Jm.  «U*>li* 
$««ic  >n.i,to-  •jr  T>«  Ttitaiui  •uioce 
"lallLt   iMiC«TM  vnieat. 

•IS  aoa  Bi«<  It 


wieu  mtaiL*aiaiw»act-Ta-*ia t 
mitamiica 

IK  ■«.>•«•«  raoctoMta  »aa  TM( 
••■k  MM*  «u'nw)  «iiiit(  s«tTt« 

•19    ••?  Bl»'    It 


itiau  ■laatnaiauaxca-f  *Ma»Mi 
ACcirraaikfTT 

»£ci.Pi«»«ct  Hr«^»  ■»»«<■?  1  rT»-«»a  Moot. 

»»t.ci»K»ii"«  *-ni-ug«  M  I  »>i<«  "iwii*"*" 
•la  •••  »!«•  It 


ri,«jrtiM«  n  iw«T  TVST  nttkikt  «aa« 
•It  T|T  ei«>  It 


uieu  niaaikCSiaMWACt-Ti 
tiaruMca 

auM.i'ic>Tiaa  nst  «!»««'  o* 

l»l*itt"«li    I-TUI»»»«t    l-t   •0C»    KCTK 

*»-«ia  ***  oi**  It 


tuM-lf  lc«Tig«  Tt.tT  aci^iKt  g» 

rlNijrc<Ulk    l-TUtTtliC    t-1    aOI/T 

src'ioMi 

*»-«ta  aia  »)«•  it 


1U*kl»IC*TllM    TtlT    DM    RlkWTUUa 

auinco  oiss'Lt,  bopt  «ccti«*. 
<»>«is  i«a  oi**  It 

••uieco  NisaikraiaiMrMi-Ta-auaracai 

MfTtWM   rUM 

10M.I>IC'TIUN    Tt»t    IItP««T    ru«    HOOCk 

«H.eiric»1l"«  »«rt  aOM.iric»Tlo<  »UP- 

rU.'«NT    »«!•    MMfSTta    'VtU.    *»*t.l«Ct. 
•II    «••  Ul««     It 


wiece  nitaiktaiau«»acs-r^au«r*cc> 
aeosTca  notmis 

>i«t.l>  IC*TIOn    Of    PUMTlIUN   •OOSTIH 
rTTON    C*BHt>tk.S> 

•la  *i«  ui«*  It 


uieta  aiaaiuaiauarMC-Ta-auaraMi 
tLtcraie  cmlU 

MM.I»  IC'TIIW   Ttlt   iKrwaT    »il" 

f<v»TjiT  «»<'•«  tuf^D-i  u.y  *o* 
•Oi^ia  saa  ui«>  it 


•auioto  alUUtXliM'MC^T^auarkCCI 
rtlLlWC    IWCMMICt) 

■«INUtl>M-    HgNTMI.'    »4IL«(««    V#l^ 
'••.Its    -    JU"  »    l»»^. 
tOi^lS   •>!  Ul»'    It 

••HiatD  aiaaiLraiMiWACt-T^aua'^cci 

aaouMo  wPTMiT  cauiMWiT 

w«i.inc«Tioa  Tt»T  ■f'»i«T  urn 

1».<C"    CC.HT-01.    rMILt'T    0*l»»TJ«« 

<ir.f. 

M>-«ia  aia  u>«*  it 


•auircB  aiMikrtiMar«ei-Ti 

•MIITCMMU 


•Ml 


VlLIOAII'-k    >UI><T(N4Nei    P(LtCll> 
»"^    ttl|h«T>IM    LH">eM    C**««II-ITT 

r>s<  4*u.i»T>c  tistius. 
•e-«ia  aaa  t>i«*  it 

1tita<Tie»  »—>  "•l«UC'»»«l   <«.co»i* 
rp«   ■<l«iultr««i. 

a»<4ia  sat  Bi**  I' 

KW.M1     •ll<^r    ••«l    OAt-AMCC    tUM>*IIT 
riV    ■•I«01»."«1    «T    P\,4Mf    TT. 

••-•IS  ta*  bi»*  It 


•aulNB   MIMIL'II(U<l'*Ct<Te-MI«r»UI 

^•Tka*o 

C<«I«V.W»NIM.    tttt    U*     l*<i 

CtlI    t««i>.|-i  »»»Tt«  «ua   IK 

•"I  AIICM*. 

•II  vae  uiv.   It 


tfiecD  MiMiLrtiiuarAet-Ta-auartcci 
cTiaa 


ti4  ri«.e»  >^.»•^T  TT  »Ll<**»   *«tit4* 

"•»*   —    ►ne-t.HTI**   i<fi»0"T   '0»    «I*M    II 

••t>«iiA*  »i»  -  •»•• 

•rw«ia  ••o  ut«>  It 


■  II 


wiau  wimu»<w>««t-Ta-au»«Ci» 
•aaiaMcauc>CT  iimavMcau 

tttCT»u-I"»tl»»t«t«lW   TMl    •» 

Ti%.  CTkl  ••'CM  ar  (t-iss. 
•II  aai  Bi«.  la 


uiau  MiuikraiaMv»ct-T»-M«r>Mi 

mCirlCATIWM 

•  tlCaM,T    •••(    tCCIPTANCt.    tilt    ■&• 

aui«(<«<iik  »0"  wtptatfH  *M  «aa 
•IS  •yt  ui*>  I* 


•wioca  aitatkr»iMaw*ct-To-MM'^c(i 
TMiao^T^ac  aaraat 

<>u«Ll>  iC'TiiM  a*   niM/Tt.i**a  M0 
ST*jc  aoiua  c*aattj£s. 

•la  aai  bi«<  it 


•MiacD  •i»aikr«<*ua'*ct-T^aw«'^cci 

•ciaNT 

•MSk  •■wc^Ktici  »•»»  '«"  »iauTia«« 

•t««    II    nlS'IktS  Tif.TlT. 

•0-4IS  a»s  oi«>  It 


«••>  mo**"'!**  »«.«Ma'  ►«"  «i<a»»»- 
■>•«  aiktiLt  *>-e^i«*ii>     •tl«MT. 
C(.«Tl«   or    6"»»|TT.    INCmTU. 

•  IS   *—  BIV*    It 


'UU  POO^n^l*.*   •t>«oal   H«   •!*(»»- 
•»■.   '<I»»ILC   ftJ-O**    I4*>l«      •€!*«»« 

cr  .rt*  or  •••vitt.     i<it*Ti*. 
•IS  !••  0I«>    It 


MtiM  tkriTuac 

»i  »«  ><i»H  M.TlTuac  «w*'  MavtT. 
•0-ais  la*  ul»»     t 

•auSTt 

i«Ttoaa(.aaic*t.  aMi*««naa 

Hion  44.1 'Tjur  •oST  »oa»i»i     TtC»- 

«IC4t.    4«U>Lr<lk> 

•D»«IS  tTa  Bi««     t 


••uart 

vtcaeiTT 

H|»l   •4.TITUUC    au«1    MMlrkO       T|l« 
UmICS. 

•0-«ia  SM  oi»-    t 


«Tae  coMPkttia 
Toaauc 

»iHi-ui^%  •«eet»»i<»N  !•••«»  I* 
•IS  ara  ai«>  i« 


••TMMa*!* 

rkiwn  caantat.  aranaa 

14Vl'V4II'-«<    4l<n    UT'lfCOrlC    iJkVlClt 
t«tNV.4T|u>.    0»     11    4»TICt.(*> 

••••IS  aai  ai»-  •• 


ntaMT  laarauwara 

ti*<.«4>T  i,notraat»-TaMaU.4ri« 
or  C'>4PTLkS   "If  •ws*ua  MM** 

•0-4IS  *ai  ui**    I 


«wacac4— aw  rt^atict 

••T* 

But.<tiiirivMMoCHi.eajtTMii.iac  »«.•»»«» 
04t«  sxits* 
•c-«is  vaa  »*«•    * 

•M«4.K4*aoM  n.4itie* 

r««.Biaa  MCLico^ta  aaToaa 

»€4i.  t,is'b<  4>i(>  M.4i.i<M  ne<»iaw» 

••-•IS   T«l  Ul««    I* 


4WU.'klS    U*    4«TILl.ta«    laACCt* 

IS  ass  Bi««  *a 


•Maaaowic  oaciLkATaaa 
p%jtf»  nnsici 


i4««Qsic  akx^Atta^  II  n.*tMkS< 
•e-«ia  VM  »■«•    • 


OCaTiaTar 


••i.T4-*Ki-oMio»ioai  T«  U4-M>oaa*al< 

rn^    II.  1.4  •t.»4l*  <w   ga4k  *ao 

••-•IS  •aa  oi«>  i» 


•<•«?  ■•Tt  coaaiTiONiaM  la  r>«  ■•'. 
la  are  bi*«  i* 


»Mr  t»cn«aaa*» 
rcAaiaiLiTT  truaica 

rt4ki«iLiTf  tM!«oatl«4Tiafc  Of  4 

•At4«V    ■•ttiC"t«4T9«    roN    4l>>Ck4rT    «•* 
T>.M^I>*.t. 

••-•la  sia  Bi»*  *y 


riTiaua  laccaaaieai 

rM«a.»c4Ti<M  o*  roMiaa  mkmKm 
o'l  '•«  M4r'LiTT  or   tjaai-«  v44( 

•>4l(i>|4lk. 

••-•IS  aaa  bi»>  it 


i4T-auitT(«T  m*H*  4  Mxava 
TMiaa^L  joi»i«a 

■M4^IM>    «*    •tr*4CTOM«     P«.t44.> 

4>K<  4u.oi»  'T  c>'}r>««'<ic  •atcrioaai 

■  ••tC^^UM.    l«-T'*»"«    >«JUUClNL     «    HSAM 
»Ll.3».     4    »f'«l«<i    C».»4«IC    «•"*•€•     U»t 

*  ,>4MT  o*    T't   Ht  »t  aiMiau;!   c«- 
Tr4H4k.   i«uT>^a^    «ntC><   4CI    0*lk<    4t 
4    .«4T    luu*'!. 

••-•la  a«s  Ji«*  IT 


■•T.a(tltT4ir'    iWt^ca   •   AiX**! 

•CkOiaa 

'■■a'Mint.c  •^•••oek  >om  nxiM^o  4«| 

M4.<nt'>4HLt    •  l>^     rrHat44TUMl     4CkOTtl 
«•<««     4LLUT     4i0     VhC*     41     mLLOlm 

••-•ta  SM  ut«.  i» 


i*T  sMitkoa 

••^•TION 

4<   ••••■aa^Cx   T3    •■lk4TttM   »4r>.al*CS 

••-•It  Tsa  ul«>  I* 

c*T  raMwrni 
cai^taaiatr  n«8 


H(41     1a4*$»lll     IN    l<KILk41l>h«   rkO«» 
MCaT    Ta41.t#'r*    «tT«t.ei>    4    CuaXCktlW.C 
rijfO    tUbjCt     TO    «IL0C|TT    0SCIU.4T|gM 
fj    4    UUCI     tl    T»t4rtl>t 

••-•IS  ••a  ut«>    « 


t*T    TaMMTUI 

aC4luaci«aT 

«uc>ri   M'4  1   f«4iaari«  ■^4»U'<i>i 
rtttcti  4NC  iLOMi^Jii. 

••-•II    T««  ul«>    <S 


f-<4a»u>''  .«.4r-T**<ikrLn  r44tuai- 

f  .Tt    ur     (.4<4k,TTIr    ■lCU«N>|k4TltfN    IN 

4  >rt*>-rb<kC<l<M  'Ld*  Jr   4ioric 
••-•It  saa  oit.  1% 


l*T  ra^ai^w 
aisToaa 

HC4T     ln4*»»L*     IK    4    MtC>r»UC«t  IHto 
Neu.lM    'IkTxw   r««T|M.Lf    rikltO   (ITH   • 

••-•II  aaa  bi*«  ts 


•Mi«T  mtturtM 


Tfv  mtlumt'    I.    COn'OMTI.    tt.4  •< 

••-•II  ▼•a  ui««  ts 

•>«AT    raMMTUI 
•  *«C 

Ht.4T     lK4*'Vt«     ■••    •••tk> 

••-•IS  laa  utv*  t> 


t^TC«t 

•aaaa 

4.4«.'rki»  0*  ••!  tac  (C^tta  ana^ttu 

«IrH    4M6ufc< 

••-•It   TBT  Ul*«      • 


liariT  naoiaa 
canTiauewa  ••<«  ••••a 

•4fw*  HCtiMa  jniaitaTiov  rea 

MTIVtT    riNO'NIM 

••-•la  ars  oi«>  i« 


(kicarrta  (Maii«« 
oaivt  iM*rr« 

qtllifc  r"oci.Buai  >jm  ut.t»4->«i«M- 

T»«>n««»*iio*   nae  4H»k»iaT. 
•IS  aaa  ui«>    i 


•  4kicerTca 

.rkiiMT  carrraak  avaTtaa 

KCUX)  Hiaaoaic  ri4Ti«i>lii«  ucvlCC 
aa  TMc  M-i  NCLicoarta. 

IS  laa  Biv.    I 


•  i^lua 

LMC  tntrmm 


•  I  itiua  aaaup  mm* 

•taaic  aa«araTitt 


•ronic  a»oc(.lKk  im  ••.klua  ^ttmf 
i. 

II  VM  Bi««  a* 


itioa 
vlMi4Tio^  krvtCTt  l>«  awT«aiMa  alaa 

•  lllCN4»T. 

la  aaa  m»«    i 


caciT^Tiaa 

•  THCtis  u<  4  oiatcT  atT>-o<j  rca 
ar*t<J«iNb  L'rttiws  o»  tivMtn  lT*Ttk 

••>.,   iTk  •••n  IC4Tin«  Tj  t«4.|ia. 

IS  Taa  uiv«  t» 


tua 

i,m   CJiaiCT4«CT 

'•TLNbiih'   ■•«  ukCruL  aiOk 

CkkeT«0''«MI'TIC    t>tCT4U>. 

••IS  ara  bi«>  <» 


>«.Lli»   flMloa  nr   ?•«  lmkmo- 
•C4IC    »k«*C> 

-ais  a«i  Ui««     a 


alatiMU 

VIKOklTv  <»  HC-C*  aiiiuatt  4T 
l««n  Ttf  >oo"  ». 

la  aaa  ui«.  t» 


taMiaic4k  at«kka 


ca«k>inc-T>  g>  raacd  "t  ^HtituMcs 

0"   •«"IW.«-k». 

««>«ia  aai  oi«>    • 


i«itoTtaKa«T<«K  acatAacM 
•ua 

»«oi>«iks  Hkt^xTi     oc*tkor«c«T  or 
aa^  r   roHCi'M  nic   ST\Tta> 

It  sas  oi>>  <• 


Mia  I'ccTaaaca^ 


•lU4i<CM    4«    OCDtkOaaCKT    ■Ck'TU*    IB 
■HuosCH  i>r'«ioa  fiataixot** 
IS  raa  uti-  t» 


v^cctkufn^ic  jNvt*Ti*«tio«  or 

aOktlHlLITf    0*     4L9cHTIJCHTuIC     xmaOkCM- 
P'l.OI'W.    htT-im    H"«    4N0    OI"H"rL- 
r«>«"4»l'H.     I~»l.       ■•CtJk4lllLl    K<«.»lO««S* 
!»•   rnr. 

■•-•la  aaa  oiv.    • 


Tti 

cartTik  traiiCTtMc 

C'TkT4(.  «T«ucTuac  ur  ar-s.iM^o  Tg 

•K(*T«IN    T<x«.    N>Tu«t    MT     wOI^'MMO    ••■I 
Ta    f TUU«    TMr    RTOVOiiCN   aaWflk*   a4TTiaM« 
lit   BT*  OIV*    ts 


ic  rkwioa 
■rt4kaaa*Mif  caaaauaoa 

MTOMkuLir  >kuto»  coMTaa^v  or  "t- 
T^kXGANK    'U'VOUMOt    •HlCn   COOdlaC 
aau«t.«IItk    "T    kU«>ICITT    4MU    tTAalklTT 

•T  Mir,M  1ii>YM*Tuaii. 

IIS  aaa  ei«>  i« 


4TVMM.IC  MC«8tM«  awaaa 

TUT  i«TMoe< 

«T>10Jk   or    riOIKt    4«U   rTOaltlMk 

kiwjiok  .1.  I  Kjn  riAkS  •»  »uat.»»<I«««« 
■a4t<tu«k  a^ixwct':  •T  4  •uk((  kkCC- 
T»ie  ri».ia—jn  r«4vtk4Tiw«  ar 
r>.tii»  ^i»'4«CH. 
••-•It  VTS  ol«>  •• 


<*■••* !<«  acaiv^Tivts 
•vaTMCsis  icMcattTaTi 

puk4akWi>»Hic  at.M4«ioa<  l4h«c.  K*lC 


ar  *L«TkaiT*os*MiNcs  in  AciDt  icuTatk 
Mo  4kK4kia*  MkUTieaa.  ur(i>a^  cow- 
FiTiowk  roa  aac»4aina  i<i-oiaua- 

STITUTtn   MT<<a42INCS« 

••-•IS  aaa  oiv»    • 


•wTsaaaii*  anivATivia 
Taaieirr 

THCN^rr  "»  •euTt  uoMM  iNTaiic«Tiaii< 

II    !»»  0l«>    I* 


•MToaooraAaica 
cookiaa 

•nv*>«.LC    TcCH'tllMtk   rOH   COOklK 
vCxT  Hloi)  p^tM  xicaerAvt  Ti«ea. 

••-•II  as«  oi««    • 


•tneaoOTNaaici 
rkulM 

C4Ltuk4Tto«  or  riLLu  or  an  •nana- 

•aiL"    UMILH^Cui    aCAK    '<4a*k.T|C    Jl^OkC 
VOiING    4L0I»'     T«t    n|>tCTIOk    Or     !►« 

imirjan  »  ici  D« 

••-•la  Taa  oi«*    • 


•MTCwsaca 
niiTuata 

Tiiaitut.kNT    nlllah.    4ITM   kXlMKAk 

•i^«ii  Taa  oi«>  ts 


•MToaoaca 

nOkCCUkC* 

I  iffkici  k4M  4auN04NCt  or  HroaBkCM 

•VktCtlkl . 

••••IS  aa*  ui«<    a 


•HreaoaatMic  Mavcriaa 
actAaokaav 


T>1C    N41I 
SlMVtTk. 

•II  m 


PkMi  rga  wci*a 
•!«•    a 


•MracasONlc  rkoa 
•OUNO^BT  k<vca 

HT«t.akUNtC    rL0«    r4ST    4AltTI<MCTalC 

rnuics  FLtl"fi  *T  4«  itteiLt  or   4TT*ca« 
••-•IS  era  oi«>    • 


HT^tataaic  rtaa 
eciatrr 

CkCCtoua  akAMS   UMO   TB  at4Sd«t 

rritviTT   |M  >^><ia*eiatc  kHOk*  Tu^tCk 

rtottt 

•OMia  Taa  ai«>    • 


•MTVcaaoaie  rtna 

rkAT   »k*Tt 


■wen  •  HTAT  Ta4«s>c*  ••*>  rvkssuac 

TlkT    TO    l»V«»fI04Tt    »MOC«    »0U*>4a»- 
L4»tl«     INIUI'CTIOI    aa    4    rkJlT    PL4Tt 
l»<VtL. 

••••II  aai  Bi««    a 

«4C"  ■  HTAi  T«4«vaa  ano  raktsuHt 
TtkT  TO  i«i»r»ri«An  SHOCK  aou^uAaT- 
k4TCo  iMta'CTioa  o«  4  rkAT  ^atc 

i'OuCL. 

II  aaa  oi».    • 


TtlTS  ga  »Hoe«  •oowAat-LArt* 
IXTCiACTioa  ^K.aoa*»o«i  iN>«at«iT 

»IIH    IIASIC    '<T>iA-»<>A»     TT«    4H.*- 

pnuT  AMI  •fb-aoOT-rm  cux'iauHa- 

TI.lN. 

••-•II  aas  oi*>    « 


•Mracasoalc  n.«a 
HtAT  TKAaarra 

xiBH  fc^'u  ko*  jcatlTr  rto*  •«•« 
thl  %TAttkATt»>  »oiNT  ar  4  akuar  aooT« 
••••la  •••  OIV*    a 


■MTPcasaaic  rk«a 
Tuaauuacc 

•  •Vk    IHTraACTIOht    la   SUAOT 

s«>.ic  ttu  Mrnatoaic  rk0«k. 
••-•IS  Taa  OIV.    « 


•Mracaaaaie  aarikca 
••a  rkBa 

luxUATi'tN  •towuulLiaaiur  imtii 
0«  THC  "Aaa'TiMASOTitAHic  laTKACTlOa 
I*'  THC  STAC 41  ION  afsioa  wr  •<■  ajii- 

!IT>I«ITK|C    HUWT    ^00T> 

IIS  i*B  utv<    a 


lie   VLM 

10. ic  •m*4t'> 

■l<   T>?  Ml»«      • 


UK    ■!•«   Tlium 

Ukota 

■II   TW  0I»'      • 


•  IC    9f 

CtJCC*M*   •&*••«    tM4U    TV   •«« 
MMIff    Ik  -T»»«««fclC    tMOba    I 


«M**«wu.ocirr  wnjtttiu* 
MwnuTiw 

rCMCTUTIWl. 


«w»Mi>n.«cirr  MWjccTitu 

TCaa|>IM.   MLCItTIC* 


t4HjUk.X'    •f    ruMCT    ITKCfcArM  M 

•«'*tinM.wi'«  C"»Tt»  »a«*«Ti*<i  in 

•C^INW". 

til  aiT  >>i«»  u 


<M*»«c>«.o«ins 

MMTiaa  rnKTlC* 

<i>»Tict  a»  TMc  atacTltM*  m 

f <,»«W   imePIOTfH   M(>lTkl    HCCMMkllM 

ar  ciKVLii  'ttCTiMi. 


•Mvtnaui* 

TMIH  riLM   tCTMMt  MVlCUl 
•I>  M*  0I»«  M 


•  iac>rriric*Tie>  STtTins 
■<«lo  tmttP*€m 

*    IHMA.    '  l«MT-*>.lliMT    H.JIIMIL    TNaMV- 

«.«»«  M  iuc~Tirie4TliKi  n«.M  • 

«»i«l>  •%•  l>l»>    I 


■ii»*cT  eoMwrrM 

'■KM.    MULTlt* 


«:•«.    WH'    «IC«CT    laPACI    MtCttlCTIOH. 
Ill    It*  Ol».    3» 


•iwacT 

OASTIC    IMLkt 

LvlNklluO'Mk    -tl»»CT    U»     «    %t,MI- 

i«*t<iiTt  CT>  i-wMir*«.  <i»cu.t»iiic 

rT^I  #wicat.i  u.*tT|C  v«Ui  to  h.O>*l- 
TiViMtc    |i»*C1    0<l   t   ■1610   MXCt    It 
C>*<«IOL>«.ll   ■■««*    T>«    4»S>Ji^T|04S    0* 

*e-«it  M«  Bi«>  1* 


•|i»KT  iMOCa 


•«T»i>«»».L"Clt»     IM^ACI     UtO 

rr  ^raaf  ign. 

«*i«it  rf  ai<««  It 


•laVCuCM 

rvuie  rrnMiic  MOPvrriu 

■MCkMlMC    •«A0  (MUKCTtKlSTICS   Cf 
»»l*L    MtclC*!.     ■■•■'LLtXS. 

US  •«*  •!»•      * 


•IWIMITIU 

MM  C**TM  r 

C>«*tf^|uM-tl    •rjCLI*'*   OaiLltTaTIM    IN 
*   ct«Iu«   •«*««»»IU»  mt«»T«.   C*T»T*L« 

*e-«i>  III  oi»*  1* 


•|NCeivaCMIH.r  ^kM 

■tUIJWMUiT    »M.Vt   M04kC«k   0*    <W4M.T0> 

><Tu*i)nTH«>ii''t  roa  *  viicous  i^e^^MCt- 
M-4IS  MT  Olv.   » 


,TSIt 

•cwwtuT  4CTHeu  or  inui>i«m 
-•IS  TTS  0I».   M 


•IMCaCS 

■ATtaiMJ 

i«i^i  10  wM«T*uici  XUMCM  *>a 

■  IS   MO  Bl«*    ** 


•IWMwTiaa  MTiiic«*k 

I    <«.TNOt.k   "«    nCCMMIMD    IMMdM* 

c(««m<<kki«t  ooew«»t  p«»*»"«Tto«K 

•«U    TttTIMC   ■k.CMtxinO    tWiCIIHa 
ClT». 

•la  Tss        Bi«<  s« 


•IWlun 


TIC 


Til* 

■  IK  t»r»eF»  I*  »o».Tt«»*TM.ti«* 

l*I..IU"  •^■T'S  I*  '  ••*«<«ItlC  'ItLO* 

■IS  tra        oi«>  IT 


•IWIUO   MXOTt 

MfTiaOM*    *iXOTt 

CJ>»lkt.O   D*T*    «f«tr*   ••    IM>I«^ 
•••TI-OMIbt.. 

•  IS  TM  Ul«*    I* 


•IMIUM  MXWr* 
MMHIC  i>u.»r* 

•>*T1    kMC'Tk  '00    IMIIUM  M«C«IM« 
IS   OW  0I««    IT 


•|i«MT«iM.  tmifmur 
tWI.*TMLt  iTaucTuau 

«*!••>    »"0   JtlrtLOr^Nt    Of    >   LOO" 
ff^    i^OO«A.I'-«i   »«    !"irt«T»Ofcl.    »fauCTWI« 
or    'tl.TM.LlC    CLOTH. 

*e-aii  Ml  Di«.  M 


•  IMMTaiM.   MOeuCTIOH 
rt**l»UITT    tTVIDIU 

T.«    nii,r-T«M.I{t.O   *«.LIfcilTION   0»    4 
vtt.tvm  o»    i»*vjT»  4n0Na  "*»'  r«<jiioeia»» 

ta^tlXCW    ►»    ••4TU«»     •TTH    DI»rillC'<T    F«0- 

rucnoft  mwTnw*.   in  oaoc"  to  »»ii- 

•l«t     TX    1CI«*4.    OUTPUT    or    «    SIVM.I 
CB^-WOITf  , 

•IS    l«S  Bl*>    M 


■  IMMTOItt 

COMTSUCTIOM 

T44idt.*T'0.«    or    XMtlfcN    )IISC4IICMI 
T>V    l<UU»Tr'«.   IKVlLOMaail    *M0   COV 

e4ria<Mc  (■'ikiTitk  or  tiani*. 
Mii^is  MO  uiv*  a* 


•IMOlMblTIU 

tIMM   (TtTTM 

■|<M>-M.i>«'l«t    tOkUIIOM   Of    kINt** 
l"«.'»l4tMIt«. 
M<-«|t   OST  0I«>    I* 


•|M«U*klTlt» 

'H.Vt.LU***N'    or    4    f«aiUI41ION    •«Tl«l«. 

II  Ml  0I«<   >* 


•INCatMklTIU 

vccToa  *«*kT*lt 

I^MMLI'Itt   ruftCTIONS   or     *<.CTOM 

riLLOl. 

■II   (TT  UIV.    It 


•  IMaTlAi,   IM¥|MT|M 
OOPOLCO    »T«TtM 

VlfV*.    '■a><n.C»-INf.MTI44.    SfkTflO 

•  ITH  T«4ukl'NT  C'M»rr4|*iTa. 
*o-«ia  aM  0I«<  >• 


•  IMHtlM.   MVIMTION 

n.lW«T   COHT*«L   trtTIM 

■44«tMI|-«  4irt  kmscuric   Ok,VIC&S 
T««-iS(,*TiaN  or  II  *«TicLl>> 
•  IS  Ml  Of*'    I* 


•  IIPtCTIWl 

INHUMOCMT 

tTuUIlk   "X    TmC    IHTtHatkATIOMSMI*' 
er   rJLU   tMVI«>M><«Ti    |it«UlklTr    ut» 
*r^l}r4NCi.  TO  larrcTiM. 
<e>«ia  >•»  Olv*  10 


•im.«TMkC   tT*UCTuM« 
MT4U.IC    TtlTlkIS 

nil  I'M.  <>'u  ocytkor^MT  or   4  loom 
riv  paui>u<.l-<<  4X  tii#i.*T*Obl  sraucTUM 

rr     ■•I.T4L11C    CUOTM, 

•  II    Ml  0I»>   <* 


M->0 


iVWIMTIOM  WtMICV*^ 
MMkTtlt 

KiiXliriC   4IMI  ttCHNlCM.    iwoa- 
•trtlM    Ifc   T><   rt9C*4C    ii0»«.O««»«T. 
•ll    •>•  0I«>    M 


l#IUM*  atTtCTMt 
•UION 

(MCUOLLO    IM   DCTtCTdH    run    Ti«   TCN 

••Kaox  atbt"«> 

M-ois  or*  oi»«    • 


•|l#«MM  MTCCTMS 

laraMce  rMrTace«euCT««« 

TM|»  lAr-m  ratM«t»  0»T4  v«tT» 
roH  ci«ni  r.«roocT«CTj«si  4k  indium 
•TiCMioc  i(>L>   4  TH(a«gcowri.(.  4 
T>a.a'«i»Tg«  •Ot.iMCTta.   *nd  kI4q  sui.- 
rtjc  cikLk. 

•IS  ISI  oi».     • 


ai«ra4ace  ocTtrTgas 

■«Nur4CTuai>i«  i«TMoes 

><<oi)ucTI'>x  i.'MlarKI'*  «a.4»oar 
r»^  iw44»*o  otT»cTo«-T»»i.  la-aoo. 
M>-aii  T«a  M»»    • 

•HOoucll'a  INHIaeKlik  «14»«iat   To 
■  •••ctti'-uTt  r*)rtafli»  or   f-num 
4MIWNIU.  ••w  T1  raoviM  ooi-cc 
l«»»4»t.n  ut»tCto«». 

•II   Ol*  Di*«      • 


a| 


•PtCTaenwroMTtM 

IWHtKiO   T<«|ri.r»    ■••  II^CTa4  OT 
rLuCCUt.1    41a'*    aUNVOTt. 
*»-aia    SOT  Bl»>      t 


•laraaaco  rMOTncoMHUCTMS 
laraaato  mtcctoms 

T~is  fcir^ii   rarsiKfj  0*T4  v«(Tt 
r<s  tifaMi  r"otdPtTt.ctx»i  4fc   laoiM) 

*r>tSIUC    ».tlL>     4     TMC«4UC0uri.ti     4 
T»H.«<I»TU"    •Ol.O««Tl»t     4N0    tt40    «A.- 

ri^  CtLLk. 

M-4IS    ISI  Ol»«      • 


afinuaco  a«oi4Tio« 

MCMOOuaO 

rLii«Hi  p«t«  ON  •41.L00N  mo 
|f««4aLi>  ■•4'<l4Tf'M  aaCKMwuMi 

•^•S'^l-IHT. 

•  II  aM  ol<«>     o 


•laraMcs  aMMTioa 
STaa* 

twTii.a4Tru  »T4ai.ir.Ht  rua  T>»  •notA 
»«t   COwrvlf   'Oa   jOMHVJM'k  «-   *« 

i-u4w»  CLN'Cat.0  4T  a«a  'mb  s.a 

<"»i.«o»i». 

•11  OM  al«*     * 


•iwaaaco  mcTMMorr 
■0i.ccuk4«  aaorcaTiti 

ti^CTHusroHic   4MI   rxoniTlcai. 
STwoira  sA-  -ottciiLi*  4M)  •«4riC4i.> 
■  tlH  nuxt.lN''   aMfCH  0C<|4Tts  rvoa 
t^f^-ttk.  v4i.C'<t  aui.i.s. 
*»-ais  tT«  »■«•  a> 


•lanuau  *««ct«oko^ 

■CK40CH  raoMUM  MMiaitTMTiM 

4t.u.4KiH  01  a4tic  r4a   i«ra4iW.O 
Tft.«ioyt»  'omjuCTto  !<■  rKiKC. 
•  la  MS  Bl«>   t* 


IC   Ci 


^•'inlTMe*     ttCHMIOUC   rOH   UtTUflHIM 
CLLCTawa  4rri«iiT|(»  nr   inu«64<iic 
r«otc4i.si  c>  •  oa,  *cf  %LC>.'  coa  »•• 
ar.  «4uiC4i.<i  M'<o  rNCNST-   thcamionic 

*o-all  MT  al»<  at 


•IMTRUCTON  na*aj4ct 

Mooaa— IM  iconauTtati 

COWMIlR   r«a««4K  t«*T^"*   a4«i«l. 
r»L*CST^  4  "-ottceTiOfc  or  aTtTc^t  ««o» 
6»«-"'»iv.  tn"  ort«4itois  ihrra^Tloo. 
«o-aii  tso  ai"*  M 


a|MTMIi«MT«TI« 


«a4>ITT    -(4tuaiM    TCCWtlOUC*. 

11  MS  Bi*>    a 


a|MTMIMiiT«T|MI 
kIMIM 

nirrta^MTiat.  raMitroai%a 

OT'.tlTuatTC*. 

M>«IS  IS*  •!••  n 


•lMTauMtiT4T  im 
Mu.c«  waatMS 

TCCMNiourt  roa  lavctTlwtTlOa 
raicTioN  4Mr>  at4a  t-  4c*0aract 

•^•aiaibt. 

■IS  u*  oi*>  a* 


allTTtMM.   t«MTIt 
•Tl« 


IMTI««ITICSI 


4a   4ST>»T0T|C    Caa*^IOk    it   alM« 

roa  Tt«.  tu>— 4TaaT  ruMCTioa  or  • 

rixiCMLCi   traict. 

MwaiS   MS  Bl**    It 


aiNTCMaL  T— mrMwl 


ra4CT|0M4L  iariiaa4rion  aao  MTMa- 
•To^taic  T»4«»roati». 
Mi^lS  MT  0I»'    I* 


•  INTUIUTII 


roaawca  'oa  i 
rirrtat>i>l4TiuN. 

•la  M« 


la  *ra*o<iiMTC 
Bl<>    I* 


aiaTUMTIM 

»MTI*b   •iraCMNTIM.   MIMTIOM 

auai«K4i    iNT(aa4Tioa  wr  cc<<T4ia 
r4«T|4t,  uirrtxtaTiai.   (gu41IOMt  pt 
or  »x  '■•'•oven  rm.ia-C4«ecT  mTMon,* 
*»-aii  a«T  oi««  IS 


alMTtMITT 

HCaWWMilT 

MTtatlT*  •«4liMCMtMTt  roa  w4tt.a 
»a»xiC4Tio»«. 

•  II   TM  Bl»'   at 


aiKTCarcMMCC 


aan(.i.ii>«  TtXMai<«M.t  roa  TtiTiaa 

4NIKM4S   at    OkiaG    tC4Cf    auMLt   a4TMtM 
THaa   4CTU4L   («j|n^NT. 
*»-aiS  >|T  ul««     • 


•i«TtaHCTau.ie  CI 
carSTM.  WeaTM 

c«TtT4t.i.ta4Tio«  tTiMica  er  «imiu 
Til.  iurthce*-ojcToak. 

■IS  IIS  01*.  at 


■iiiTcaMTaci.lc  CI 

CUCTaiCM.   HNMOTICt 

1474  t««*Ta  oa  THt  iLtkTaoalc 
aauataiitt  "T  «ai.l.lu*  4NTiaoaiu(. 
M-aiS   TTS  01*.    IT 


•larcatTcu^a  aarrco 

•MLTtlt 

laTtatlCi  Laa   aouNiiaaCt  u>    Mfoaouca 
a<V»CUl.C  . 

•IS  MO  oiv.    a 


•  IWlBCt 

•acCTM  iiariMacei 

4atTa«(,T>  ur   4aTiCk(.t  nwLiM«u 
IN    J.    C>«a.    aMTtirt    ••«    ■«.    C*TIC4L 

«'<c.  or  4nc*lC4t  *t  4  aftucT  or 
•e>MK  oa  4  ^•owi4'<  cOMCcaau)  •ith 
vtaa4T|o>.-a'>T4T|-ia  Liai  tiaiN«r>« 
4Wb   (luTMS   'H  MCL   aao  Hi. 

■la  SM  OIV.  at 


•IWINI 

consul  CI 


iu«aT|i4T|«t  tat.CTaor«ulca(lau 
iToir  or   iNMH4CrfiMt  aCTaCca  lonia 
•Mu  4aTL  af'MTL  tuLri>lCt  la  C4 
TtTa4e>a.  **!"«. 
M-atS  TM  »l««     • 


•iw  aum 

•  ITT 


ocatnt-TK*.  aaoriLCt  »oa  4a 
ILLCTaic  M><.*ui.Sfek  uaiT  Lr>L>i4i 


at)  n  f 


COMINaT!''*.    tO«II«TIO«  MA  i>im»- 
4tiia  cucrririuTt. 

Its  MB  Bl».  aT 


•4vt  raoa4a«Tio>>  uaoca  aaoaatout 
Onv>iiloKki      -(CatuatatMT   ur   tni 
OM^a'-iC   NiuT«4vlt4Ti>w<  a4Tt  airatta 
lf>  aotlTivt  *tt  It  aiSaTiirt    i»«t. 

Its  •!•  OIV.  at 


•«  I  IMTMI 


C«Tli«.|Mr   rat  utcriJL  aaWM.  gr  THt 
^CTaoiakMirTic  tatCTaua. 
>is  or*  OIV.  as 


a| 


<  4114 

'MLtl 


a|< 


•I44U4TIM  aoTCariac* 

•  IC  CO 


aaaaciae*-  rtc-wiout  roa  ttrcaaiaiMa 
AxCTaua  arriiiTlCk  or   ia«^b4Mc 
•  4i,ic4cti  c* .  OCN.  Kv>   u.Ckt  coa  AMI 
•fSi  a40IC4L*i   acax  lataav.   TMtaaioNlc 

ittioa. 

-«ia  MT  J IV.  at 


lt4TiM  r«TCi>rt*LS 

CUkCt 


T44aM.4TiUN  raoa  aoitlsa  jouaaaLi 
l,tTCa4ruht   •iMVfT  oa  T.«   aiTuii  or 
owiau  a|^«Tida  naaaaic  corr(.«,uti 
iLLCraicac  'OauuCTiviTT  4.0  a4..afTlc 
lauataTiiti  autttM.1  oattaaic 
I  ralcoaobCTrak. 

Ill  M«  oiv.     a 


•LCCTOOa   OCatITT 


(LCCtMua  cjaTtar  vaaiaiioat 
1 'a.  4uaaa4i.   IuNOta.«ac. 

IIS  Ml  uiv>    a 


■jaata  aT-^kaacat  wcaowtaa. 
•«ll  OM  OIV.    a 


•lf<|OtM«aic  aa«rM«TiM 

IT«T 


loaowt^'t  aar  faaciaa  tiauk*Tto 
(  T  ta  4Nai,0'  koaruTta. 

rr  OIV.    ■ 


a|»«ef*«IC  aa«PaMTIM 

ai«M  racaucacT 

t4T44«t  •ictarioa  «4a  a  coatTkla 
•  IS  OM  OIV.     • 


i^e-ats  OM 


•liitMrMcaic  aa«aaMTlM 

4*010  COIMialCaTieH   tTSTIM 

OS  coNui^iuat  r*  a4ulo  coa«jaiC4- 

tl^N    la    xlC    4ai>    alOOLt    LaTMJdCt. 

40>aiS  Oa«  ulv.     ■ 


a|  IMtM«aiC  raoTMATIM 

fcav  lm  rarautaCT 


aaoacTw-'Oilc   >00|.  aaoraMTioa   la 
•a.   iaM)k*i<*at.      THt   oiaCkTiON  or  alMI- 
I  w^  aatoaKTtoa  or  4  HOaoOLacoiia  PLaaf 
avC  Ta4»L**la6  4  noaj«.ra4.aus  >L4a. 

•IS  saa  OIV.  at 


ICM.  acaCTIOM 

tuar4ci   •cacTina  or   ri  4|T«  »•>» 
a-T>  bM6«alc   coaroiint  Oltt^M.vtO 
>Ci4i>tC4"li   accaaaiia  kurracc 
aTta4CTia«  nr  KTarnc  aat.ttu<i<. 
iVI'ivtt  t'T..  rti  atacTiwa  iiaCTlcti 
I  •wieacT|v4Tiua  4aacTtit. 
<  ••^n  *n  Div.     a 


ajtl  tMINI  run.* 
(MaMiea 


141  ruaaiNi  4ae  Ji  r  caaiu  rutkt. 
•fT4L-tOtt  ♦fits  na  THt   CM»a  l<«.0 
irFccTt  br  naj.  tucriia  4nu  ia>;KtTtu 
t'4  •4t(k  0"  tuaaiac   inlCt  cuiuc  vaat. 
4o-«is  ass  Olv.  10 


•A1  raaataoaT  a«.MU 
4ia  Taaatre*T«TiM 


oa  THt  4ta4«Tt  •  Tat  Twiaai 
'  aaaat.4T|oN. 
t  Vi^lS  >M  OIV.      I 


.11 


ajCTS 

•la 


tutawMTC  CH4aaCTtaltllCt  or  4 
ct'ioto  H|tt'L>.  alTn  ira>«taiC4c  rtoa- 
!>■<.  Slot  jt^t  irLuio  tiaaai. 

•IS  an  OIV.  II 


laataM 
aat  KaaiMt 

uttioa  a4auaL  roa  uttlan  or  htumo- 
DTi.4aic  HLaia  crLiaoaic4L  jouaaai  «aD 
TMNUtT  iH.4«ia«t  'rm  iH.oaCa  K>Toas. 
f »■¥ I 'tow^MT 'L   TtlTiaa  or  4  ta4LL   <ao 
era  I   •M.oaL*  "OToa  4tttaatT    It  atroaTCii. 
M-ail  SM  BIV.     T 


iiMCTic  TMtcar  • 

iuTt«naTiCAL  atiaLTaiS 

•cauiT  rt-t.  axtciajka  t'kca  or  aAat- 
rito  sat  >'4<T  aeoitt.     atumarioN  aoo- 
TL  f  a<H.Ta''4iM'$  maiTic  ccotrioa* 
n.ot   la  4  c<tCH4att.   4aM4au.»laT. 
ra<<«!M.4T|u»«   ur   4aTICL(.t  i-aca  4 
a<istl4a  (tr'OulcaL* 
ao^ais  11*  uiv.     « 


■tNTTlc  TMtaar 
aotxcuLM  m»m 

tTUUT  ur  raiaaat  raoOUkTt  or  af> 
acrivt  H|.«*"Ltcui.4«  cxLlaloat.     Mt 
aM4tt  t-ati  •4ulC4Lt.     oCVU-oracaT  or 
•><>utcui.4k  t»4a  ac4tToa. 
ao-aii  Ma  OIV.  <t 


•OkTtTaOM 

aaul 


aHOcri.bl'i>k  or   iMt  Hlan^rofia 
aicanaavt.   T'-att  tTrac.Jiua.   Hlo  4T 
r'VT  laMMW^H.  a,  j..  ^t  aac   la 
tr.>r,   i«aa.     'Ol.    i. 
*0-aia  MT  ulv.     • 

n,tmxxo  MatT4Ncu 

eaaaaic  cowaouwot 


LITta4Iu«t   wnvtT   KLrMACoarotl- , 
Ttoa  or  fi'  kasCLLD  'MG41.K  coaaouNUi 
••iOHHti'  00«t  rKftiT   uCCoaro^iTioa. 

'■-»4Lilti. 

*e-ais  o«s  utv.    a 


acaaeatToaitt 

aaoUTiea  eaaaw 

4  aani4TtOH  crrtCTt  kaaoaaroav 
H4«   T40.    L4>llt.  r4aiiCLt   4<.CtLtaaTu«». 
M-aia  OSS  Olv.  20 


•caaiaaa  aouaeaav  L*Tca 
ceaMtcttiBLr  ruoa 

C0HHU14TI0H   or    T>«    L4aia4a   co"- 
'•i.^tlakt  roiioaaT  L4rc>.     4  riaiit 
DlfrcaiNn   •c.ca*   I*  tSTaaLlfHLO  rMlCH 
4Lt.o<t  rxt  <Tiiov  nr  raoaLtnt   iith  |a> 
TrH4CTioa  0^  THt  aouNJ4ar.t.4Tt4  aauwca 
4"j  THt  i«T»aioa  rLOa. 
*o-«is  srr  OIV.    « 


•caaiaaa  rtM 
aaaTiCkC* 

iltHtaaC   Tao-*H4tC  rkua    IM  It*. 
L41IWN  »Le-   atGI*«. 

•IS   >lf  UIV.      « 


•^aaiaaa  n.M 
Tuaauttact 

eoaK4Kit"a  itr  L4aia4a   10  TuaauttaT 
rLot  Taaimkl^ioa  ae4a  suilu  4ao  rLKlOLk 
r0uao4aiLt. 
•O-aia  SOI  OIV.     a 

•W*«lNaTC* 

MIM  inaTCaiacSi 

atauai  o'   >  4ao  •  rtaaa  saroaaL 
aCATMCH  4kl>i>  ON  ei.4tt  atiaioacco  aau 
Tis.aao<^4kT»c  a4Tr«i4Ll. 
M-«IS  SM  illV*   •• 


«C4Mta*Tct 
riroiuw 

»t.4kTlC    L4H|a4Ttl>     FOaat.     f|,4tT0* 

ac-^ic  covta'avt  4ao  u-«ia<.t  aeat   tun* 
JTcTl"  Tb  Cf  t'jaataAcaCL  lurotlMt 
T**   4   otaT"  "T    tTlC   rT    la   IMt    XL4(.I 
rrrcCT  na  r.^tiC4L  4ko  •«.kH4aiC4L 
rr jaLallti. 
*»-ail  OM  OIV.  la 


•C4MU4M 

aaacD  roacct  oacaaTiaM 

4a  4N4t.T«i»  oa  THt  utt  or  Cta«ataT 

e"Alt«   la  »►»  tantat  or  alLlTaar 
na(.a4T|0kk. 

ae-aia  OTa  uiv.     a 


um-um 


»t 


Ml  DItCm 
It  t«« 


TtOKWirt   Ce«ITIdMM.   WOWkMlklTT 

IVallilfUL   •T|i«M.t> 

•I*   (T*  »!«•    •* 


«i^  mar* 
-«ll  M* 


*«  WMVT'TWI   •IM.IMIiM'Vni      IVTM.- 
ail««  «»««.lc*Ttant  or  uOCM* 
i«ta  ail  B«v.  »• 


inilC«Di<cT««  uttca. 


mjUtr    MUMU   MBTHW 
COMVuTta* 

MMMMMi  'OM   CWkTM.   STMKTviMt 

•i<  n»  oio.  i» 


itfAST    MUMU   WTHM 
MMCaiC*!.   **U>kTtlt 

P«t.4f|UN>    rtl,tk*l*>«>i    MP  •■•cuictu 
•r  t*«»u.u  «lfeM*kS. 

Ill  «••  0I«>  «« 


eiWCTIOk   PINOIM 

nmetio*-  »iiioi<««  "titfvfu*  o» 
•It  tM  oiv*     • 


ariii.ic*TiMt«. 


TMM«MI»*ldN    or    HIMT    UMir    l.l*MT 


•mKCal* 


crrcct  or  »«Tt«CT»»oi.ltt  TH»«»r» 
o«  eHiK^oe-t  <o^ri«H.a«^  «<*  •*« 

t»it»  IN  »e>'Tt  tf^'OCtTn.  »wi 

rV|,t.o«,Nau«   LktMCOi*. 

•  I>  •••  0I»>    I* 


■nMwcii  MHinxt  I 

■UIM 

T>«  ubkliM  ar  T>«  caiMw«ic«ri«** 

•^   CONTMK.    Ma«*«ril^   rOM   OfilHI 
««<M   TMtkC'    «lMirL(    It   OIKU«MO« 

■la  M«  Bi»'  >* 


kirc  iirtcTtMrr 

MCklU" 

•  TMCsis  u«  «  eiMCT  i^.TMM  r«a 
•>r*<u«|Mi,  k'ft'l'^*  or  ca«.Itto  *t*T(ft 
«*v   IT*  M^  iciTirai   TO  •«k.lU«< 

•l>  TM  BK*    ** 


•MbTklS   or    MTIU.IMT    l**Ct». 
«*-«II  •»  Bt«.    M 


«cirt  furrwT 

COMSTKUCTK* 

ctrMTMuciiTK  ru*>«i>««  c*r«klt.lTT> 
Mu  ori«»tl»«  or  mt  cin  lurrgrt 
<>v»n«  t»M."*>or< 

»ia  MB  oi««   I* 


IITOk 
L*UNCHIM«-    ir*C(    «T*TI»l 

ar>iriM>  w>*tu.i^*« 

•  IJ  MB  Bl«< 


»in  »ct»ri»«iet  n»T  r<MiClu>«r»  roa 
T»*  LWMCH  'o^wfli  r»eii.li»  ro*  ti» 
riMtlCiwt.  ■•tolLet  »t  ••t»T«o«  *!■ 

•i>  *••  Bf*<  la 


•^lawT 

WBOMMTIf 

rtasiBiL'TT  or  mi  cuIOimm  «C*" 
C9<T«aLi.t.u  •nt.lB  «t*TC  ■awwi*roB. 
**>«i>  on  Bi«>  » 


•ki»n 

rfi,«aia<Tl«a 

■«4»ukiH''  !•«  r«i.Mit*ug«  or 

l.l»MT     IN    ►O". 

•la  •n  oi».  a« 


i^|«MT    TaMBKIMlOa 
ATS 


IM  ftlTVa 

•itau  ■i«aiLUiiuw«ca-rB«auv*eci 

«CCiriMir(  Mil  u(Ll«(«<'Tu*-<o«tM 
aCTKIfltS  »0«    TMT    «|-«iTtnM.   rMlL- 

IT|(»  AT  ««iibNaaB«>  tin  rt«cL  «*m> 
Mi«tS  Ml  Bl«>   It 


•kMMCMIM    »IT*t 

arte  iriMT  IBM 

«rfcine«T««w»  »Br  TMk  "l««Jfl" 
t*<MCM  C««T««t.  rtCILITT   -   I* All* 

rric<  M«  iMHiTwi  r*cikltT< 
*i>  aa*  oiv.  II 


MMir 

■ciKcriioii  or  i.kJ«LMMir  in  *««u. 
la  Bra  ui**  »b 


«>*Ct    Mr<    f|NC    VMUTIuM    U  «T( 
rMt«t    TNMit-IUiONt    «T    *    ItWfcOtf* 

«o-«i>  aaa  uf«>  i« 


H.iaNTiiiiM  MMatta* 
TaMMiCMta 

•miafx  >r«cirie*TiON  m»>  u«*i,iric*- 
TtwN  «wrt>iX*YNT  rm  *<mc*lt.*>  Ult- 

T*ic*L  141MB'  roa  •|iiuTt"*» 

*ia  tBB  UIV-    I* 


iCIW   irCCTMH 

MklWM 

Hu.lun  tlBkS  n  Ciwumn»«t4IC 
rL*«». 

•I*  BIT  oi»>     a 


Mir 
rarrr  aciaa 


rL*»N«  ktriu  otirBNBti  to 

i.'a>ic«*Hl»->  or^OMilTT  MX  M«l*ilu 

(la  Ti«  ui«t  ka 


•l< 


latwr 


«ruu«  ur  ?•«  woukT  mb<  cbii'B»HIBh 
or  N<Mt   irt.   vwuNt  or  r*ofll>i*«  aca- 
riM4r«ii   LN'Txt    tnj   irr-kat   4Cllvl> 

Tti.t    IM«IH4    »T1I»J«.4T|1N    *MO    IN    * 

Lr4«NtN<i  »iTu«Tia<<  la  a4T». 
(la  aaa  oi»>  i* 


lNraM>t.c  T«ir».ri   in  truia*  or 
ri.uccut.1  Ml"  wavoTS. 

■ta  a«T  »■«•    * 


kiat  arctnMi 
JtT  (WIW  i«^Ta 


^ll'a  MO  laiMloa  sraCTaa  ca 
r»o«  M  Tc  i«  CI  ir»«.c»  ur 
Tr^imnaif  on  iNUNaiTT  iiATioti  at> 

M«»taa   Ik  a««<«Tlf  *lh.B> 

M-«ia  Bia  oi«<    • 

♦• 

•kiw  awTBun 
t«k4a  MOiaviBM 

ealkSlua  NwMOCauiN  la  atawM  kl>aa 
or    %Jt.tm   »L*akS    MM  agufTaCK*. 

*»-«l>  o*T  oif*     a 


^IMCM   aTSTCM 

rviaMT  cBMTaBb  aranaa 

C0l»MII»l>«   ur    Ml«W-««lM-t.lNU« 

•a^i  »tL»-»e»rf|»f  rtlMT  (.oaTagi.  it»- 
Tf.rt  rum  «  TT>>ic*L  oiNBto  ai-a^ay 

VMlCLt. 

*e-«ll    BOB  Bl«<      I 


•^IBUIO   BBCMT   rutk* 

rMaac  aTuotca 

TN4M4.4TTON  or  roatita  atMaacai 
irntcT   o»   LiOulo  »»•«»€   Oa  »«   Cara- 
T4cLU*Tiga  or  siLlcti  aokt  Br 
aiNCN*kUia<    IN  mO"OTlWi 

Br|;aTSTM.Ll»*>ieN. 

*o-«t>  aai  Bi«<  la 


•kiauioa 

aToailaTiaa 

NtTHOUk   "T   rtCDIN*   MS   *T0N|IIMB 

L>»oin»  M  i  I«<I3  ruCLS  BT  S«jr(aMi«M 
r*i.i>UMis  p^nuuct"  NT   t  rviCX   (L'C- 
T»ie  oi»i.>a'6n   T«»as*.*ili<a  or 
roaeioN  kls'^ncm. 
«»>«ia  vra  oi*«  <• 


Liauioa 
caatr 


HNI.W... 

caicriMB. 
■la  •* 


o^iauiet 

t»i  — 


or  kiauiu  wNi4.«uiN 
ol«>     B 


TI«M 

TaMMCATtBN  or  reaaiBa  aia«*«CMi 
tiacaiacktai    Ni»e*acn  ga  «mi   t<*r«a«- 

TijN  a»u  o»  •  oaor  or  lInuIO  la  * 
(TaTiMMiT  ••i«n.Ttart4«Tuaa  i«UIU«« 
M^ia  BTB  0I«<      • 


LttMiaa 
c«n.Baivc  aaTWiab* 

KN>iiiviTT  or  kiBuiD  k<rvo>lvt 

SVkTtNkI     WtTt     HAlMint    k<»C<l*TC0 

•  itn  Miv.^'^NaT  Liouiu  tjkrveiivra* 
i«-«ia  B«T  iii«>  '* 


ociauioa 

ti»«wBo»a>aica 

oimM.a^l*k 

0C<«IT0-lTt*. 
»ll    IJ* 


uiva  a* 


OtlTMIt^ 


ISATiaa 

■Ml.*aia«"lklTV  or  acaaka«,a 
LtlMlua  u.ert^<t, 

(II  oaa  ui«>  «» 


l<»aCT  aaaca 

iTN*>u  '•uaacTkaitTICk  or  «0C«ki 
T«*<MNiN»io~  M*  ete»»  or  imick  »uLic*« 
«»i4ii  Ta*  ui««  a» 


•caaeiaa  lauMaaicai 
vtLBCirr 

nc»iN»*a»'i  or  T>«  iraiaata  jr 
•YIM.S  Ok  T'^  «*r(  or  tTBAik. 
a»^ia  aat  ui«>  i'> 


n,BC«iaB  rMTtNca  acvicaa 
LMCaa 

St    (NMlT'tUI    llM-IJUIMNW 

•r««lN»  M>r<  letfiaM*   ir  k*uat> 
•la  ail  oi«>  a» 


M.u«iaua 


T«c   l-^ftait  <•    f(*r4ki 

ON    TMt    «k(."-NIC»L    >^Oia»»H»    f 

»TkiXTwN«i.  -*iLatkt.ii  rafitt'l  *» 

»I.JN|N«-    la    «kCUU~< 

•I*  kTi  al«»  •» 


a^BB.rataaui  acacaaca 


(i«kNia(*-Tai.  MTtaaiaailsa  >0 
Txk  •ikcukM"  or  tia  IN  TK  a«Maw» 
»T«n  •T  LC"    iiaat»*t.*««»  »►• 
a*i.ttuatk. 
*»i^ii  Bia  III**  a* 


■coB-TiarcaaTuac  waiaacH 
aaTMCaariCM. 


ruCHt  T>a'«iroaMaT  10*  la  tat  T««a 
or  rtaaoxac-tiMoi  L0^»l^a»niac 
5^11  Mvt.  t>-<Mui|NaTiJa> 
ao^ia  Boa  '  Bl«*  '* 


KiCMTiric  acasMCM 

BCVCLuMval  *ND  *rrvlC*TiONa  or 
!••  Tcaaiatiji*  ••«  carookaic  ac> 
U«aCM.     Ta<aak*Tioa  roacta 

•la  aa*  oi*«  ao 


uaaieaar  aaeiTivta 
auaract  mercarica 

tuaraci  oCKTioa  or  re  aiTa  »-» 
ea  •-)i  omC'nic  cw^oarx  oi»VK.wt0 

IN    Hll«UlC**«l    a*rx*NlkN    >w«**ci 
INTCVtCTlUK    V    tlTHCnC    »a4.1SU«i 

»f\.|il»t»  a'TH  rri   attcTiua  «i'«T|C«i 
•  *ulo*Ctl>*TI<ia  Miac*ai*< 

••i^ia  aav  oi«>    a 


uaaieaara 
MTOMukic  rvuio* 


xTBaaukir  >i.uin»  cjargakS  or  •«.- 
T*k.xftMiic  'oarouNua  anicn  cvNalat 
raoaiaiuk  "r  lu1«icit*  ut)  araaiLitT 
«T  Hi«i  iia^N«Tuat.t. 
a»-«ia  m  ui«>  I* 


aCaiNI  TOBta 

coaraaL  aranaa 


NL  Tula  I T 

ao-aia  aat 


Mwi.icatiaaa  <#  i»r«aic«i. 


MuCMjaa  TaaMLariw 


tltlllNK    •«    *    rVMCTlOa   <«    !■«,   MMkNI 

XT  coNuc>.k«'iiM  or   n<r   Ik  l*N«LMat 
rauCdklkk  -•"taaTioaa. 

•la  aaa  ut«>  m 


MwcHiica 
T««oaT 

Li«.Mi  oit«t«Na  BT  oiaiikcr  sTara 

rO-aHITIOkk. 

ae^ia  aaa  ui«>  la 


•ai«*iwt 

CBaTlaaa 

NULtiKkTiL  eo«TiN»  rauktti  roa 
CViaosiTt.   t«tu.>   "»  aNu  at.   »»*«• 

Tunfa  to  uCrxiaM  uai.yaau 

rnMN.ItlOk. 

*e-aii  aaa  ji*-  >■ 


tiua  atxara 
CLCcraicab  raartwita 

tLtc'fci^'c  vtt  tticrauai  j»T«  oa 
•••uNLSlu*   a»»-a«IX»  c<»Nriu.t   MTa 
fiLCri. 

•»-aia  aaa  »■»•  a* 


aatacs 

C.iwiLaTtoa  or  jaTa  fak^Ti  ja 
KAwNLSiuk  c>lut.i     LLtcraiw   latsnOIJa. 
*e-ai>  BOB  ol«.  !• 


Nicaokia<<iuat  kTuuica  0»  rgt*- 
C*Ttr*Li.|Ni   at'aacTiar  eiiotk  irriCT 

(w  v««iN  ki'f  ja  e».fv«nu  T(~»i»«Tv/aa 

•^(.•MNICa*.  "ajrutit*  0»  i-ukli  »l« 
avAK-  utaa'  akUNlNa  aNT  naMCkia. 
a»-ai>  aaa  ol«>  ■• 


TIC  eaaca 

aaaaCTic  aLLBra 

r4aaki.aTt<>i  or  roakiaai  aticaaca 
ON  truict  r-*  >^J^.*t-tc»Tl  o» 
"uaoTHik  aiLtft  enacs. 

•la  aaa  bi«>    a 


aa*«Tie  eoM« 
aaoiaTloa  Oaaaat 

rvLhtv  iv-CLCaa  nauiaTlua  IffiCT*  ON 
coatiat.  can  ci>  riarii  utllToaai  aaio 
ariic  cuktt  aw  TkiiTco  rai»    tiat. 

•la  aaa  oi«>    a 


TIC  niLoa 
TBia 


•)(.Ti.akia>Tiua  o»   CUkLlkloaat. 
INTCiaaLk  !•■  »TM«a  a*«ailic  r 

•la  aaa  oi«>  ta 


TIC  aaTtailba 

CBTBacaica 

riaai  aC"OaTi      »0"C  aarlicai. 
ra„ataTiti  ''T  ctNTaia  aaaktTIc  CO 
r<«uNui  ai  VNT  LBa  TiNrtaaruaca. 

•la  aaa         ol««  la 


(TIC  raorCBTIu  B» 
B)ac  aT  Loa  Ttarcaaruatt. 

•u  Tia  ei«>  aa 


iiiL  i.»ricf*  la  aoLTcatsiaLkiaa 
ikviijN  •n.aT't  la  a  NaiMCtic  rtii.o> 

<*M1>   tta  UIV.    IT 


:tic  aacoaaiaa  aTanaa 
cMina 

laoatiic  akcuaptaa  aCTaot  r<ia 
rf'vixMCno*    J>   NuaiK4t  caota  uTIkia- 
jNi.»  Ta'  laac'k. 


I 

affaia  aaa 


ul«> 


■MoaiTic  Tan 
li««Tlc  acLBra 

TiiaNtt.aT>oa  or  roaaiea  Micaaca 
O'  xvici  f*  i^Kat-TikTi  Of. 
»  If  nutmk.  a>  LOT  cmci. 

•la  aaa  bi»«    a 


Aiaai 


»a«aaa  T  01  IT  oaaoT—t  ca 

ataooraaaic  caaaacTCaiaTIca 

■v<    iHi    «-'TI*>j/>u«Oft«l    COk'UTIBM 
III   thc   •akN'T^-rLUlO  UTNaalcs. 

a  >^ia  aaa  oi«>    a 


ITOMToaoerNaaica 
ria 

auuaiiaav  v*i.*C  raoK.ta>  lA   •ua««.Tu- 
/aoniN«Hi''t  roa  a  vikqwS   l'««.o>*N«a> 

la  aaT  ui»-  aa 


;T*HToaoovaaaica 
auTTLica 


|a»LkTic«tioa  i»  aaTiaiaia  rua  uw 
•  "•awat"H»jaooTaa'<ic  rxkl"  n/f^Vi' 

jPt»aTf<-,  aT   a  aai,!,  Tkarftaruat   14 

aaaot   >'N>>  TO  «aoi  '• 

II  Bia  oi«.  I* 


•«a4it  TOMToaosTikM  I  e  a 

aaacf  raoruLaioa 


oaONLTgH^fMOUTNAaica  aukia  ..lauiatuM 
Tia  rua  vracc   UM. 
II  TM  oiv*  ta 


aaajiltTOSTaicTTOa 
taaasouciaa 


sTuuiLk  «•«.  a*«ik  or  ri«aiT%  tviTcas 

il  ••TiNikL*  I'ua  aa«a(ToaiaicTivr 
I  "••Lica'li**. 

i^aia  aaa  ot«>  aa 


!l(TCaM«t 

if4Ti«a«TiCM.  aoetca 

a  NUIH.L  't  raticaTku  Tu  aaakrai.  Tat 
MkNtriokat.  akkoiNtat  o*  •  ivaica  aoa- 
.  <|t,T  Tu  a  »-i<tu  Naiarcaaau.  a<x.icT. 

If  aaa  uiv.  It 


•aa  arciuaca 
i4>«oiA.iaa 

j  »*i.inail>-a  Natartaaacc  ru.ici(a 
4u  caTI».aTINk  lMJNCh  c*raaiLIIT 
I  4a  xaixIkTic  NiatUlk. 

<4-«ia  aaa  oiv*  it 

■aa  «TtaMict 

i|aiaia«  ocvlcca 


J 


Tac  ci«C'OUT  tau  aaiaTkkaact 

«.>|-«N  ica-i   iNsraucTiOnS  aau 
oaaaaa  ro'   tMC. 
I  Vaia  aaa        oiv.  aa 


■  cauiaaCMT 
,  M   Taarric  CMraoi.  arartaa 

I     INVt*lia«TI0a    tf     lUCTHOklC 

I'BaicCNt   IN   T>«.   •jtur.t  o>   aaiNtcaaaci 
I  Hikl'lik  'oa  rat  akAT»o-«T  trtrta. 

<4^«ia  aaa  ai».    i 

■rrcaaaei  couiraCNT 

iwcTaoaica 

TMC  CHLC'UUT   ktu  aaiaTkHiaaCc 
aalNCH   ica>l      INatauCTIOat  aaJ 
i«,»aa«as  rcr  v«c. 
i4Mia  aaa  oi«.  ai 


•MalHTtHaMCt 


c«*uMTloa  or  TUTa  to  racotCT  aue- 
CCat  IN  auTOMUTivt.  aaiaTcaaMC  iCLWaa 
COuVK. 

«e-aia  aaa  oi*>  ta 


aiarcaaact  vaalckca 
aaeiBaCTiM  raixawT 

TMC  FiatmiLlTT  or  a  aauiaTloa 
rajTtcTCb  C'li'aailcaTioa*  a(ta|« 
vr,.icit.. 
*o-aia  aia  OIV.  11 


wwa*«cacaT  (MBHUaiM 
COaTaoi. 

ruauai^a^at.  racroaa  la  accouariaa 
rN>  cONTkOk  aat  •NaiTii.o.     aaTMt- 
aarickc  MiC'kk  a*f  cotsTauCTto  bt 
•HiC't  rLaaaiNb  aaocctKS  aar  cuaragc 
aCt.'MNTiw.  >Kijccf«.«  aat  lUU 
Te»ci>«.K  »o«  oiTTta  cooaoiaaTiga  or 

TMk    IkU   •MtO'lktCt. 

•i>  aai  ui«*  aa 


•Maaaacacar  caaii«iata* 

INOuaTKIM.   raOOUCTION 

TM(  iikkC-Taak  I  tkn  tkLOkaTiuM  or  a 
vri.Tua  01    l*'ruTt  aamtk  "kaT  PNjuuCkNki 
rsjiaru  kT  •aiuat  aiTn  nuriat^T  rai^ 
PtikTioa  »uarTioat>   la  oaokfc  to  naxl- 
*UC  Ti«  TOTai.  ourruT  or  ■  tlNvCf 

COiNUOITT. 

ae-aia  laa  uiv.  aa 


MuauracTuaiaa  aCTaooa 
caraciToaa 

aikuT  kl'-t  MOnuCTiua  mf  kacouca 
rikN  caaaclToaa. 

•II  eaa  ui«>    a 


MUMuruTuaina  acTNoea 
iNTtaaaTU  eiaculTa 

fiLieua  «kaicoauucToa  alTaoaaa 
aaiuraCTual^-k  ac'aooa* 

ao^ta  aat  oi«*    a 


MuauracTuaiaa  aCTNOea 

rMOTaci^cTatc  ccixa  iacaicoi«ucTaai 

'caaikiktTT  iwcfTiMTiok  or  ci«a> 
ICakkT   sraa^'LU  Tata  rika  KaoTorOkTaiC 
cn.vtaTcaa. 
aA^ia  aaT  oi«>    t 


MUMuraCTuaina  aCTNOea 
acaieoNDucrea  acvicca 

•N.a  rua  -tcaaauaTIOM  wr   aeaicopi- 
cvKT-ja  utvl'tk. 
*e-aia  aaa  oi««    a 


NkTkaiak  aaoceakiaa  aau  f-MCMOataa 

INyCSTIIUTI'Nkt   rOB    ruNCTIukak    tXtC' 

TkJNIC  RkuC'S  UTILiai<«  cu.crajci«j<i- 
c*k  4NU  kkCTMoa  acaa  TtCi*liM>.s. 
ae-aia  aaa  ui*>    a 


oiaiTik.  avaTcna 

a  oifciTM.  Mraiaa  aTtTaa  co^aiaT- 

IN^  or  a  >Nw>Tw  UNIT  rt»  tkakataa  aao 
oi.lTUikk  •  •■aiN  or  trt«kO  aoiak 
Cla»<>*|T|vC'>   a  coaruTc*  rac«4aM.   aaai 
a  »H«uTw«a»'  '^INT'a, 

•la  raa  ui»>  ao 


•NakTkit  o»  aaaoaaaic  i-aoTOaMai^ 
ariar  usiaa  aa  aakk'^C  coapuTta. 
•5-aia  aaa  ol«<  aa 


aa tat  aiakaav 
riaau 


[iNic  tTiMT  »  atatoaak 
co.^cCNTaatl'Hik  or  tm(  aTkaaTic  aaik- 
riaM  la  Ti«  aiMTMCita  aukr  or  nuico. 
•It  aaa  uiv>    a 


ecaiaa 

aiwiT  iNC^kaaa  To  ukSlaa*   OltlLOf 
aau  raaaicarc  a   Taavtkiawaavf  aaaca 
STaTkN  MAvP'O  a  Na<,N(Tic  •'IlkO  TaaT 
IS  odTaiatc  raoM  a  aurcacu««uCTiaa 

aawNkT. 

a»>aia  aar        oiv*  aa 


MT' 


C«»TIM 


MttMCTt 

Mtt*MT<  ur  ocrtasc  <«tm.i  i«»o»- 

MtllM  CkMT'«    MLfCTtO   *CL(Mtv»SI 
M(V.^TM.klC<>     »t»«»CTJ«»    >*T»l.».     CO*- 
»«TU<tl«k  •VTrtOnl. 

•ta  M*  »*«•  I'' 


•WWttTC   •IM.I>Mi>*'MT   »    *>J.rCTU 


tab*  I 

Ck<C1klC*L<    OltktCMIC'    MOlATICt 
»MuTOCktCT*rH>|C    >«J»f4TICk   C*    aM-klLM 

nvfMiiiLi  "aft  vtct. 

MI  •••  OK*    '* 


I* 


IVp^l    TO   ■MMlCTM.LIC*   alUMCM   *>U 
til   W*  0*«>    M 


ul«*     • 


«*rcai*c* 


■•T««WITICM.    >IIMkT«l* 
MT*  MIOCUSIM*  rrsTCas 

4   i«.THgO   a*    MT4I<«|I>«  tMU    u-t.fl- 
IMu  DIlalTai   tMO*  r4Trtwi». 
«»^t9  at*  ul*.     * 


or  •t«»<»'»<'.'<ri»Mi  t.o*-TtMa*4n»t 
•la  *m  ui*«  » 


«ITHtiMTIMC 

■TM 


f  •o-uinC*-stUM«<.  ■«*<aan  •««.«  nOM.t. 
er  ccll  cai*«>ti  c«»oko  io  ■4ui«TioN« 

«lTI«MTleMl  "WU,* 
IU|l|TtMMCC 

t  MUuck   ts  maCWMtb]  Tu  4h4kill   nc 

•»V«4Tlai>4L    Ht-inl-*.*!    J»    *    »T5tt"    *»• 

jr^f    TU    4    HIIUJ    ■•4IMCK4Nkl.    VOkKTi 

•^•11  vaa  oi*<  >' 


4Tt«i«4TIC*C     oatLi 
turcacoNoucToa* 

tu*i.>kUM'^<cTo<S  •ITn  t\*»*. 

>C>J*<U4MILk< 


•TMIMTICM.   "OOU.* 

NATNta  roarcMTiM* 

<uTMt>^T'c«<.  «euCk  rex  ncjicTiii 
•ta  •!>  oi«>    t 


•  tM*CS 

Ll<a4««    I  (4»T-WU44Ct>     IlkUft- 

Mi.4T|iM>  r>Lii«l>^>i   4«0  racDiciia 
or  t4w^.Lu  •i<M4i.t> 

(II    M«  Ot««   it 


«MCTtl« 

Wi.4TluM<Mirt  *tT«uiii  rturcCT 
SUnKTS   4M)   M0«>4T0>|C    XCatuat*. 

«e>«i«  oar  aiv.  i» 


*l«iL4«l*lk»  *nu  oirrcaikCta  ai- 
T«i.C<i   C4*'4C'T4alLtTT    »,n   *4.*t>M4aiklTT« 
•Oi>«l«  OM  Jl»>    I* 


iMuaiM  Bcvicu  ifuctaiuc  •  tucTawMi 


rtc-wiuu'S  roa  i>M(sti<a«TiM  or 

rstCTiuN  4ar>  •C4«  l>i  4(*Ok'4Cf 
rr4«l<«.s. 

(l>  •*•  i>i»>  a* 


|4«U«IM*  OCVtCU    ItktCTalCM.  •   IttCTMMlCI 

tucraiCAi.  >Mrt«Tit» 


WTu~4TI'   >^.orTI«  rg*  •«4».XI>«  4*kl 
ftiVoiM.  i-tuairt  4<a  44<«Mr4t(ct. 
*e-«ia  «a«  oi<.    • 


W«au>HI»  MVICU   III.SCTrilC«k  •  (UCTMNiCI 
MIOeUCTIM 

CiMMoiMTiiM  or  4cri«lilt*  to  thc 
rtt.1.0  ur  u'crao^ic  MC4tUHlM 

fOTmjMCKft. 

(I*  OM  ul»-     • 


■CHMICM.   MVCS 
Mlor444Tie« 

•  *«l    »■><)•  T    MLUTie*    IN   kl 

4>M    •MMH.I«(>«    «0|4. 

*»Mia  Ma  i>i«*  '» 


T(«  «iiur>iMTio>«  0*  4>i  kk*»ric> 
rt.*tTic  ktw  'avt  IO  •  *>*»  or  riniTc 

Lr««Tt4    Ik    T*C4Tt3. 

*ia  «M  •)■••  «» 


ICM*Nie*k    ■OMIH* 

trttk 

<wait>»|T«  4*0  •4i<i|Tt  t»4»»ro«««- 
TivN  e«»»t»t«l»Tii.*  ir  «*»c  »•  Mil 

fTLCktl     1X>>V«CM4>IIC4k    TM4T<«liT» 
or   .jkT««>i|4>— »»•««►.»>•  *»l»l»tt. 

tia  •••  »■«•  IT 


■CMMiea 

kTtIt 

rMTkll4k    Tt.<«a«    4lk«i.T*tS    TMMMt. 

lis  a>T  ai«>  i> 


icmaic* 

kIWM   tv*Tt<n 

ttUUT   ur    IMMklaKU    >«Cn4»ie». 

II  HI  oiv>  11 


t»ICM.  u««i*Ta«lU 
otaiM 

4  s4.kicTro  kl«T  or  mtr%j».><»A  Q- 

T>«.    JCkllrfa    "T    l44<«>4T0MT    »4ClLltlLS« 

•I*  oo«  oi«>  >a 


ceictk  auorCM 
■IklTMT  rcniciNC 

4>MU4k  r*o<—ti*  ^H•^)•T  »»o"  MkXw 

•'lO    |i«»HT"Tt   or   l>(M4rCn>      »>*.•    l« 

•e-«ii  ««T  0i«>  >• 


4>««u4k   F»l>«l«»»    •irti"t    »»0« 
•  4cTCW   •tttC    **«MT    In^TITurt    C 

•  II    «M  Ul»>    10 


leiciNC 
■croaTi 

*40Wl>.kS    Mt.>^)<T    rNUM    T>«   U>    »• 
4«n    TaovlC'L    <«r«r4l>C-4   •CwlCAk    k*<»- 
n<>4T>MT    UM    •m.KC^TIVt     H(OICINC> 

»ia   TM  0I«>    I* 


0mC4k    •»klT4T|0*    or    NtMlMT 

V4P0H  ro«  T't  ntoruciioN  m»   ii<M.4Tfcj 
«^«ia  oi  »■*•  >i 


(TMOkl*" 

fujMiau 

'klMWIuC    IXTIUKIIMTION    Ik   XIOLOIa- 

ie»t  Fkuiosi  »LOT«iot  T«t4T«<if  or 
ptiforu«»,n«i   Di»T«i»oTl0«  or  4401^ 
rk^OMiuc   in  ■<j«*. 

(la  tM  ■»«•  i* 


■T*k   CMTItWt 

ruiMC  muviM 

«*k«4>.ic  rwoTtCTlo^  or  iii->«kt4k 
jUNCTiovk  •♦  '«T44.  rk4i«-krr4» 

•o-«ia  •••  ui"-  >• 


M-M 


tTii,  riki« 
e«p«ciT«a« 

LtitJ.  »4.>c*utn  n»k»i«  k»»4eiTn«». 
M-«ia  010  ui«<    y 


VfK  riw« 
rMOTockCCTmc  wcct 

THc  su«r>ct.  ■4MIU4  tr»ict  in 
rMurowi.141'-  cuNVtatKW. 
*»^V^  la*  0I««     ■ 


(T4C  rukTCS 

M(«T   TMNtPm 

tiviuv  ur  MI.4T  Ti<4Nsrt«  attcitN  a 

'L't   >kill    ••«)   •  rukk*TINi»    fariNklN 
jrt. 

•la  a«a  ul«t  I* 


••«T»4.  rwan* 

•MMICM  MN«TnHCT|W 

4'»4k'rkis  or  aCNgiM  T>%a*f  <ir 
rk«Ttf. 
•»^ll  aaa  ol««  t» 


•wratxie  e«T»T4kj 


tht  c^rcTk  or  mriMtOHlct  g*  Ti« 
rr»9i>MTioh  CH4a4<TtaisTu»  or  iCTaL** 

•  II  OM  Bl*>    f 


IT4U.I 

roik* 

TMt  xMLr^aaTiON  or   thix  vtt4k  roikt 
»»  '•iCHO'uo'i     4«i  4«s(kS"kkT  or  T»» 

T*i:MialtfUt.<     'NO    ITS    4P»|,IC4tiaN    TO 
r»T«kLJ<»«.IC«L     l«l»»»TI«4TlM»»    »ll-    t»« 

fkirnu*  "ir^okcori. 

«»i«ia  ata  oi»*  IT 


•MCT4U.UMV 

avMPOti* 

Ta4i«k4TtO'<  or  rewiaN  ■tM4KMi 
ifLCCTto  i«c»»<T»  nt,  c  ontci^c*  %<<T  raa*- 
l.t1\  0»    KK»«IC4k   •«T4u.ua«'    r^i-Mktio 
4T  t.<  »4t  taai   »r"i»4a  mu-l  4|  t* 
kr.tNaH4u  M>H>M.  or  kicnti'ic  4no 

TrtMNII.4k    r»0>'4a4ND4. 

ao-aia  •••  eiv  it 


rT4koa«aNic  ci 
MToaauklc  rkulM 

MT0N4M.I''  rkulOk  cuwrokm  or  ■«• 

T4kON«4NIC    '■O^rOUNUS     aHICx    CONtfINC 

r*,ir(*Tiik  1^  kuaaiciTT  4mu  sr4*ikirT 

4T    Hftn    TtH't'<4TUNC$. 

M-ail  »*t  oiv.  I* 


IT«kt 

«tCI>MhlN4Tll>N    or    4T0NS   4T    ?•« 

suNr^ct  ur  "n.tmntou>M  rM***! 

f4T«L-tIC    a'TIKITIl*    jr    I^Takt. 

•la  Ma  olw<  i* 


ITit;* 

IMTMCT* 

4MST«4kT«  ur  oerikM,  "^.Tak*  inTiin- 

•4T|ilN    CtNT**    Slk'CTO    4ektSSItlN$l 

Hi^i  sTat>iCTH  4ktnrsi  lIS^t  ■CT4t.ti 
•«TC-«T4kklC<>   «t»«aeTJ«»   iATakk.   CO"^ 

rPkITt    '•4TC>|4kt>     C04T|N6k    4MO    MtNU- 

r4krMi>ib  ■•'TMuos. 

ae^ta  tM  of«>  n 


ITata 

carakTai* 

ttt    nlk*'*C4T4kTTIC    CMIUxaTOirfUMtlC 
TCCMOIMUl    r'»     >T\JDTINIi    C4T4kTTIC    «t- 
4CTI0XS    4N0    CAT4kTTIC    4CTIVIT*    OT 

••rT4k$. 

aOn^ia  Ma  •■«•     a 


ITakl 

COLO  oaiMiM 

4>MkTkl»  or  TM(  MOaOCNIMi  jr 
r(<«nc«  raiT'at  rtaas  rmm  cokJ 

CC    4'«   »CC    -CT4kt. 

a»>«is  ••a  ol«>  IT 


■Tak* 
Mur 

<HOkf-rl'kii  NCTneoi    IN   TM    HCatUNt- 

"f^T  or  ro««.u.4*Tic  MNr4C(  traalNS 
IX  '«.T4kki   THt.  PMiat  trrtt.T  4«i 
«l'<er<i<ii>4.MT  i,e4Ti.<«». 

•II  M  ei«>  » 


•■tTai.t 


TIM 

STuuT  gr  NiCNMTariN  rcaatic  M- 
roM<wTioK  or  «(T4c»  ulIM  ITaaiN  aaa 
•V4tjat>«NT. 

•la  TM        oi«<  a 


•arrabt 

NCCMaNicac 


•Tiu 


'K'lNet.Mrf    or    TNt    STMNtTM 

■craki  OK  T>«  a«rc  or  stnaU. 
a»i«ia  a«T  eiv*  it 


tTakt 

raiNT* 

•    r«V1lCT|«t    r4l>IT     TMII     C4«    M 

CUNCO  4T  4  I  04  Ttarr«>Tu«i  TO  moouct 
4  •«4TiH>tkl«T4NT  4iiin  coaawtlox  •€• 

tl>T4l)T     C04TIN*    M    N(T4k»< 

a»i«ia  IM  Olv<   I* 


tTaki 

nWTCCTIVI   TMaTNCHTS 

otvCLurVNT  or  4  T4aN*>'aa(«T 
st«v4Tivt  r-<»MUNP  re«  alNCaart 

»T«iXTu«4l.    •«r4k1. 

•II  aoi  01*.  la 


iTats 

■criNia 


T«4N»k4rtO'«  o^  FoMiaa  atKaaCM  oh 
4  MCTMoo  or  Moccistaa  li«uio  laOkTCMi 
HCT4ki     ■us<l*'<  ratiNT. 

•II  lai  OIV.  it 


tTaci 

ifklCIMt 

nirrutio*-  ijr  11   m  tIi  T4>  no  aMo 
rt  BtTMLN  ^oo  400  laooci  rrir*iuTioH 
or  sikicluc*. 

•  la   Ml  OIV.    IT 


tTcaaiTu 

OUST 


aCTkOklC    OUST   r4kkJwT. 

aOi^ii  aia  oi«*    a 


ITtOMtMiCat    IWTMHCMTt 
H*Ma«TtM 

■  •■tTau««T4TI0«    roM    OOWM.C> 
■  4i|>l    kOUMXNia. 

•tl  at*  OIV*    < 


(TtoaokMlcak  raaawTtaa 
atwkTSIt 

NuNiatcai    4NakTki»  or  !•« 

aTMOSTHtai'*    kKOCUTION. 

•ta  M*  oi*«    a 


iTtoaocMicak  raaai«TtM 
NaTHCNaticak  raceiCTiM 

•tU4»CM    ON    ■I4TMI.a    0414 

raxtsklkk. 

a»-ais  aM  oi«>    a 


tTcaMLMlCM.  raaai«TtM 

NUHCaicak  aNakTSit 

STATIklf'k    NOOkkS    rON    14    - 

siMrtci  rMC<tuMC  rwiiMc. 
ae-aia  aia  oiv*    a 


iTcoaOkMlcak  raaawTtM 

rtaiMIC  vaaiariOM 

MioM  4kTi.Tuu(  auiT  suavtTi     Tint 

>ra|l«. 

4t>^ia   IM  OIT*       * 


■▼toaOkMlcak  rtMAMCTlM 
TtIT 


oajLCliV  4«akT»li  or  «ca-kk«rk 
r*klkuNt  atr  kuar4Ct   riNri,«4T'MC>  uca 

reiNT.     4NU    •!•«>. 

ae>aii  MT  0l«>     I 


ITteaOkMlcak  rAnaatTtw 
■CaTMca  roMCasTiM 

aaoiOkON*^  jaMR«4Tl0Hk  ulCii  TO 
Di4(i«0K  Ck^tM  kavtas. 
ao^ii  oM  oi«>    a 


iTtoaokMieat.  rwcMHCM 

aTNOtM«R|C    nVTIM 

•>«or4w»TtON  or  LktcTaonaaNCTic 
•avts  TMaou^M  NaSNtToacTivt  ruas^aka 
a»i4ll  at*  uf«<     a 


mT-Mao 


.lirkr-oiieainiNaNT  4iukTSll 
ClMaN-aiK   Ti'NNUkraicc. 

II  aM  Olv.     a 


•MCTf^NkMicak  r^ 

BUM 

jracLllNfi  tkaTMiH   |r<  rkuaioa. 
m4*II  MT  Olv.     > 


(TlgaokMlcak  aaeaa 

ai  iNOMrt 

9U4>>TM4<l»t    9f rCa"|N4IION    ur    roINT 

ai  4  4«(4L  P^Cir|T4TiON  91  ■4»aa  cCho 

W  4«JNt^NT<. 

M^ia  la*  Di».    2 


tTi  qaokMicak  aaTCkklTCa 
M^TOMaTMic  aNakvaia 

T40ricak  crCkONtt  gr  ira.  i*%Jtim 
n4«tm  »>4Ciric  4t  atvt4kC0  st   Tiant 
0f4c**aT|aN<. 

•ta  Ml  ui«.    t 


Micak  aaTtkkiTu 
lie  ate 


ta^CKiC'TiONS  or  «  STkTiK  ro« 

a4l4M|v|NI,    4*0    <CT*U»IMC    UlC|T4k     IN* 

r(<^-.<T|m.  T*  at  •vocctuo  r*o^  04T4 
T'   lac  4Cuui*tJ  r^tm  ih(  taakr  ainauf 
■^^eoa<ikO<.l''ak  larckklTtl. 

•II   ITS  Of«.   <• 


,T«I» 

OCVtkurNVNT   or    4   FI*t-k«»Ck 

H<  CklNic  rt^ieftOH  noocu. 
•iii  an  aM  otv.     a 


««T<«MtMT 

04T4   MIOCUtIM   ITtTCM 


•C4T>«.li  r>4T4   raoCttSINN  >M 

pi*,    a 


4l||4T|0N. 
*4^ll    lit 


aniTtaaokMT 

MMtaicak  aNakTSit 

■UTHCMTtCak    <WUCk   rw   mtOICTINt 
ril4NCTaaT.»r4kX  ravtt. 
••.iaia  an  01*.    a 


•MTi^aocMT 


ntMukCNci 

]  NN-aaa  hinm  acTI 
a»«aii  IM 


rudt  liutT  luavtT. 
01*.    a 


•MKTt^aOkMT 

vHitlkirr 

■«Tn<K'k   >*    MJ(kTI«l    aaakTSIt   OF 
VfalttlLlTT. 

II  Ma  el*,    a 


MINT 

S'j|T4kiklTT  or  caTfT4k  iM^uaNCt. 
H"  t»Ml/TSM  roN  cartrak  4sim; 

T^^TS. 

ta  aM  »<*•    a 


M 
40UCTIM 


i»'<OUUCTI'>«   tN«|N(ti«|N6   nl4M«f    FON 

ftiV-ollii  T4<iT   «4M>   tusrvk'io^  r4NCk 
•tl  tu  01*.    a 


taaoMTMtC  aavct 

(tCCTION 

I  j-«iCNONaa'««HarM  roa  tmi  MaiaTvaTiox 

Of  IviaT    SN4I  L   rklXTU4T|0Nk   Cr    4T«0k- 

r^Mvic  oKts^uNt  C4UU0  BT  Tht  r4Sfaat 

et     IMTL'tUtk    44*11. 

a*«4is  Ml  el*,    a 


•ICM"IMIaTU«iaaTIM   ICUCTMNICtl 
■UCTMN  KaM 

I    >40UU(.TI'>«   rNXktkCk.     ltCM<IIOM.k> 

aa J  jHati.urtJ  ranuucriON  cinc  roa 

l*ltxC»W«^C*I'.^    ••«    >4C«4<.|».C 
ta^l**}    Ut     F<-NCT|0«ak    CkCCiatNIC 

a(>4aii  iia  ol«.    • 


MM 


IINIaTWtaaTIM    ICkCCTMMICtI 
'aCTualM  NITMOM 


tlklcuN  4C"ieONOucToa  aaT^OMKi 
•ta  Ml  01*.    I 


-at 


•icaoaavt  iauir««MT 
kaaoaaTMict 


rC4kiaiklTT  or  utlNo  ia«.TirkC 
co^rkcu  kao^Mt  IN  aacaaaNO-aart 
oviLLATOMt  ar  NikkinCTca  tavt- 

l'  .ITMk. 

ao-«ia  aiT  01*.    t 


■icaoaavf  arccTnetctr* 

CMaatco  ranTiCkCt 


CX4NM.U    •44TtCkt    «40lall«M. 

II  laT  01*.  i» 


atcao«a*u 
aikklMCTW  aavu 

4    a4CkTa«C4    ■ICROTNONMO*    a|kLI« 
NriCN    4Nb    t'«-*lkklNrTC«    aavt 

er  .CHaTioN. 

ae-«ia  oTa  oiv.    a 


•ICNMaVCt 

•aytauiou 


•44aNO)<ic  «aNcaaTio<i  In  PkasMat. 
ae^ia  ata  eiv.    t 


•ikiTanT  Mcoieiac 
•veicak  wtcaMCM 

4NNu4k  r«owicSk  <>i.>*oar  raON  •4k Tea 
•tkO   INSTIT"TC  or  ltCkC4aCn.      «<IL.    I. 

aOi^li  MT  01*.  la 


44NUak 
•4^Tk*    »klC 

•r»€»aCM. 
•  II   OM 


tt  Rti'aaT  ra«N 
INtTiTuTk  or 


aiklTaar 
CcaMiricaTiM 

C«4i.uaT|»N  ur  TktTk  TO  rai'JiCT  kuc- 
Cfkt  Ik  auT'NuTiVf  N4iNTCNaacc  tCkrcat 

ae-aia  tM  oi«>  ai 


NiklTaar 

tCkCCTIM 

INMIovt    <tkCCT|ON   or    Clft.l>TtO 

ITjOCNTS    IN   Thc    •urO«4TIC   04T4   MKK 
Cr>SIN6     irI«kU4T4l. 

aD.4ia  tM  ui».  >i 


•ikiTaa*  aaTieat 

aTTITUMt 

SOkUllHt*    4TTITUMS   T<>»aro 

l*i  t  TNaric*k  CN*iaaMncNT. 
«0-aii  TM  01*.  n 


•INCaakl 
CUCTaicak 


NTIU 


oiCkCciaic.  CLCCTaicak  nttlkTlvlTTi 
lNMM.4TtuN  •CaisT4NCt<  kO»t  »<•»  roaca 
ravToa  r«ur'«Tict  or  cuaouaiTki  oaTa 

•MLCTS. 

ao-aii  tM  01*.    a 


aiiTuau 
ocNieac  MCacTitM 

TuattUklNT    «|4INu    rlTM    k>«NK4k 
•  CACriUN    rO*    4|a-M    NKTUNkk. 

•II  TM  ut*.  at 


•iiTuact 
TaaNtTMT  raorcNTiu 

raoeakkS  atrONT  ON  tTaiiSTU4 

NCl.H4NIC4k    TM^ONT    Or     TNaNkTCaT 
ra^tSkCk    I*    alaTuacSI    NO  D4T4. 

ae-ais  tTa  uiv.    • 


TUTt 


NOOtklNt    TfcCMN|gul.t  FM   TlSriNb 
4»ITC>IN4S    BT    UklNS    kCakC   IIWOCLl    aaTMCH 
TM4N    4CTU4L    t«J|M%NT. 

aA^ll  iiT  1)1*.     a 


•MOCCkt  itlMUkariaaitl 
OCtIM 

siHukaiinN  NCTMOM  aM  NOOCk 
rfklON. 

ao.aii  MI 


otv.  aa 


•nosukaroM 

kItMT 

rcaklvlkiTT  or  an  (klciaON  gc4M 
co..T'<Okkko  <Oklo  tTatt  NOuuiafjn. 
a»-aii  MI         01*.  21 


I 


Ki 


VACUUM  or-****!**  m  ■«««*•<«.*«?». 
M-4IS  IH  •!«•   *• 

MMJU   miff  II f I 
M»l«i 

OCtlWl  a^  OtVCLOMCDT  o>    «•«   ■»• 


niiMi  icur>Mniei 

tTlNMMMATIM 

HJHIWII    »   0"*   '«"    T>«   OC«U.Om<CI>T 

•Cb*Ttl>  cow.  IM   •CuMlaCi«*T»>    '<Mi- 
C*tl«n  fl*    ■"OUkCI'    MA   Tl«,   MtltH   *MD 

Ill   MI  Bl»*      • 


miffiio 
teiTt 


arTi^iMTiom  o»  »iLieo^«e««*iv» 

MHTtTIOk  e-<tr»    tlkfUT    MAT   OC»l«M« 


EMTI«M 


trtCTMarOi'lC    IW«iTI««TI»t   m 

MktiBlLiTT  »  •Laomocxrwic  -rr- 


IMPACT  ttuetck. 


■  tHCTIC    TMta«T 

tTuQt  gr  MiiuaT  wiacw  ti  ar  m.- 

aCTIVC  tl-«xt.lCUI.M  COLLUIO**.  •*» 
»M>M  rail  •*UlC4CS>  0CM4.0PXKM  «» 
•^ICULM   •'*■«  •C*CTa«. 

•tf  •■•  oi*«  *• 


eu.ct'wwwi'Tic  l»tCT<«^U 


OLUM.M  iwewoteaw 

MMO  vtcnuM 

MMLTSIt   0»    TN«    •PMT*'"  0»    Tl« 
•i|T«le   omior   ^OkCCULt.     C*CIT»u  ST«II.» 


■wucmi*  vtcTMOKa^ 

MklM* 

MtTUCT*    l»    wriCVXt  >\IM.I»«« 

I"  J.  com.  »HT»ic»  •■«  ■<•  orfic»t 
»«t.  or  »K»ic»i  4s  »  Kfwci  9» 

•<!■«    w   *   r«OM*«   COMCt*i«0    (ITN 
VLcSATIOIt-OXTATIW  tl"*    $I«l«>«rHi 
f\,    aluTHk    'M  MCL   'WO   Ml* 


■COM 

•MOIelllMIKTION  €■»»•   »*CtlJ»  W 
t«u«  rMoa  •"*  TO  •wo*. 

«e-«ia  oai  ""•  " 


MOkCCUkCS 
CMialCM. 

»^CT»«»»'OKIC    »"0    T(C«»Atie»t 

.ITM    IMW.IM*    «•!«•<    OKI»t.A    '"O" 

NOa-Uc    »»4.f<t    •Ul.».». 

M^tl   •»•  <>«»•    »» 

■OLTMtMWM  Mrf.*r» 
DtrVUSIOM 

T«*i.si.*Tio"  o'  roacit"  ■»*«««•• 
MC.  TMi*>>«jctr»u«taii  D«T*  wk  TH« 
e>«o'<ni»-"o«.T«ut<i»»«  »♦»»«»• 

•  IS  OM  o"»«   »» 


Mo.  I  ■*  I  l*T  icLiwar  t 


M.VMUMI  Mxwra 
aMUTt 

e»«.iMTI<>«  or  VMwun  «I«-C**T 
IHuOTt   0*    •i'>-l>*   •Ik-e.l   Tl>«>l   t*- 
9.<f>C'    •«-!.**   T|.^.>   i-«.IC>    MO 

t-i  <<e-i>.of  t«-e.«o*c  M.kw*t  tiTsuuta 

Tl»   «t«tT   M*. 

>ia  •••  »!»•  >T 


WMt.Tklt    0*    VlMATIOMS    I*.    «1<>IU 
•*ck   ««Cik> 

•i>  Ml  oi«<  *a 


(MTMatuata 

itfuwdTio-i  »<>•  Tm  mik»4ii*iio« 
»u>i.ie*Tiu«<  j»  Ti«.  ii»»»c  o«o«i*»ei 

C*.>*<*'0I>1. 

AOi^ta  Mt  OlV*   M 


«Vlft*T|0«*k   *IM 

■ON  I  TOM* 

«»U«.W>   "MITIM   ST«n«    IMICaTgMS 

re«  M««*iu  roui^arNT. 
M-«ta  *aT  <»*•  >* 


■CMtMia*  aOHCT  uTikiTT  kT 
Mw«aiTIM.  uuLTtu. 

a*i«ia  at*  ai««  la 


aaiTaaa 
a«i.ia  aT*n  rwraica 

MLIO    tT*Tt    T*C*ll    40>illa«« 

la  Ma  Biv*    a 


aairaM 
Tcara 

T>«uiit  *•«  rtSTk  o«  »l«ti«TiJN  now 
til  aaa  ol».  »» 


Muiiti  caace  HCT)«e 
otaaTiaaa  ac«c*aCM 

«oHTf  can.u  "tTnOo*  »"»  »><t  "tat 

P»jU.tl». 

>ia  Tai  oi».  10 


aMeTan.MTafC  cmcr 

•MOToioattATioM  ca<iaa  aacTKik  «r 

MCj^   riMMi   t'*    TO   »4Mt*. 

•la  aai  oiv*  aa 


■aott-a  laiMukATiaMi 

ViioMT  »♦  «c»»»iK"  ro«.«a«o  o»i 

■KKVt    •«T*0«ll    TMCnUTI    (k(t.T*0«tC 

pouCLt  o»   T-<  «eijaONi  «al  loa  MOO&i.* 

or  TMt  "cuaox. 

aia  aia  ul»*  >a 


aataaTtaatawiiat. 

se<icT-<H.uC  aiMtacH  m  uM*a 

Dt>«<ISIOIkk. 

Bia  asa  oiv.    a 


taa 

vCMM.li>  or  TaMiargwMTiax  or 

aH»»ie»».    (.MrK**    l««TO    «ayfc   (CTIVlTTi 
|M    TM(     IhTI'lUL    (4M. 

«0-ata  Taa  oi«*  >a 


lavc* 

cxciTtTiaa 

iTuirr  or  T-*  «Ti»*rriiTic  «*MBli.a- 

Tfta    (JUTrLO** 

•IS  Taa  ••»•  '• 


c«  I 


T>«  LUHI-CkCCmCi.  ur  Luna*  «oc«   l» 
lN«ciTia«Tf>  tovikT  Muakt. 
•la  a«a  oi«.    a 


•woaaaaMW  wrtcT 
ktaMT 

kdcakitfo  "Dae  utTtcTlna  ar  T«« 
■OksaaucM  crtCT. 

•la  aaa  ci**  <* 


l««  aicTwM  rik" 
oaivca 

•  *ukM.e  aa^lO  Flk"  mrtujtt  c«Mk«a« 

la  aa*  bi«<  *• 


awTion  ateiu««a 
avarvaia 

tfi»Okl<r-    >M    -HITIOW    SIkKkktk   (ITM 
I»kCI«k   ■kr»'«k«€    T«    «kl<<»TkI*»«r»l. 

*»-«ia  aia  ot««  la 


ivATiaa 
iiwiaiTieii 

•rrkciiv  MOufM.  to  '*i%lt  *»  * 
»"<T|UN  or  uk»l*t|(Wit  IN  rtaCklvtu 

CKlTkCllll    '■■<"    »•«    404rT»Mefc   U«tk> 

-  aia  aai  oi»-  »» 


vjwMKT  '<r  ■(WMKM  rixuaco  o» 

■(•IVt    Wtl»0»«    T»»««T1     C>.£>.T»0«lie 

■<>Xk>  o»  T><  v^owi  »*i  io«  laetka 

or    TMl    •«.UB'^. 

ata  oia  »!»•  la 


Msavous  t*aTt> 
cat  ocrataaMna 

trricT   or  >»«u«»  on  cC«il"»k 
miinfin  Mu*o<<i' 
ae^ia  aaa  »■*•  '* 


■xavom  aTtTiB 

Tt«0«» 

»inn«in  »r  4cMMKn  rakutco  omi 
>.ti«»t   MfTrC*   TMtowvi   tktkTao^lC 
•m\j<lS  o»   t>*  -KuaoMt  4«»  loa  aaotkt 
pr  THC   •*u»"H# 

•la  aia  ol».  la 


MKuaokO** 
Mtakvaia 

oaktvit  0*  tLrkTad(<«Ckr«t*kM«arM|C 
a^aii  aai  Bl««  la 


cuaokoar 


aaTtu.iTta  lanrtaKiaci 
ktaa'TIO*'  >MI'«T  tTuuia»> 


la 


avak  •vlaTioo 
TaalHiM 


ol«« 


at*»a«>»  'u"  vOkuNTMT  .iiHiMaaak 
n^  •Mvak  'riaTK*  t<»|"i«*. 
ail  i»i  al».  »> 


avak  r^aoMMk 
TaaiKiHa 

AttMoa  '*<  yX>«T»"»  .|Ti«««aak 
ra,>'«  ^rak  'viaTiea  i4iiaiat. 
ae^is  lai  oi».  a> 


SijmofcwC'  »•«  eoKTaJk  or  *«<Ma 
■CI  >'«u«(.ftC<i   Ktufa'iakt   »»aCTiv»T|o 
er  r.<  ctMl***k  cnaTK  at  ccko. 
a^«i3  iia  ui«*  la 


•mwraoa  acaa* 
MkaaiiaTiaM 

«*iM(iic  ikaTTtatm  or  NLUTaoM. 
la  aaa  ««»•  »• 


cutaaa  MarrcaiMa 
aucuaa  a'las 

tAIMlTIC     tkaTTtNIHM    or    NkUT 

aa-aia  »*%  »■»•  ao 


iicacL  akkOTa 
<faM"IUM  akkara 

TH*wsk«T>iM  or  ro««aia«  mcscmkhi 
»»•«   ••«akT«l»  or  MK  akkOTl  Jirri- 
ri'LT  TO  >wr-i  aicakk-C>«>Onlii"  aaM 

ata  aai  ul«<   it 


M-M 


aiCBCk  akkara 
aiarcaaiOM 


Mtoamsa  airoaTi     uiaruiaiaa 
aTMC««T>«M'<  •<icuL-a*K  akkorai 

NICHKOMC-TH^U    akkOTi. 

•IT  0I«>  M 


Miou.  akkOra 
raacTuac  iMCCMaatcai 

H|»<  itioCMTuak  ocroMMTiON  aau 
rracTuMt  aCHtvioa  or  juixkT  »«>•  a  anj 
rf  M>nta  m|m<  tTaaia  4«Ti.  co>riiTiOH«. 

•la  aaa  oi«>  it 


aicatk  akkOTS 
•CkeiM 

|<«rHU«kO  i«THOe»  'ON  OkUlKta  •<* 
HaMociMaki  "1^  TtMTtaaTUMk  akkOrai 
a-^a*  akkOT  *>ai  fttt*'  *x  akkOr* 

a»-aia  aaa  i>it>  '• 


•laaii^ 
caeactTaaa 

ocvu.eM«Mf  or  n>  »e>  *m>  ioo  «0kT 
■ItMlun  tkf'TaOkTTic  CaraklTOMi  or  T»« 
M|..Mitl  Mi«<l)ikf  caraciTai<l   »au«»« 
ca^wkl  u»  'vaA  »flkTaat  OP^raTiO"  aT 
aa  c. 

•la  aiT  oi».    T 


«ia«i«M 

TIN 

'caT»Takkll*TION  iTuoiaa  or  •iiaalun- 
TiN  (tv«Bce~euCT9a». 

aia  iia  ai«*  ** 


aiaaiun  akksra 
ca^aciTom 

o(vtLur«rMT  or  M>  aa«  aao  lee  vokT 
aija|i*<  ikt'TMOtTTie  c«»»».MO"»  or  nc 
HI^MitT  rus'lukC   rar*ciT4><l    yakutk> 
caraakt  or  rukk  vOkTU'lc  onraTioM  aT 
09   C. 

•la  aiT  »!«•    T 


aiaaiuM  ackara 
caaTiMa 

•alwoikMrouTuMk  edoaiio*  ra^ 
TTcTivt  coaT|«ii  roa  <*iaa4>lu>^aasi 
(LkOri. 

•la  aaa  ut«>  >t 


««iTa«a(« 

TMtaMak  caMeuCTivtTT 

T.«N>ak  'QiWuCTiviTT  or  k  •<«  a«i 

r»u<VM   irricTI    MtatdM^AT    14 

ao^ia  aaa  oiv>  a* 


■uckcaa  iiaai  ctic 


M(Mi.-kl>t  auCkiMi  waaaaTic 
Br>i<*i«i  o*  iMatMMikaaaaca* 
a»^i)  «aT  ai««    • 


aiTMaca  ca)*«uwa 
aiiaca 

•■Mk'kit  or  T«e  aracTauM  or  t»« 

oiiale  uiiic*   "Oktcuki.     CaciTtj  iTaTtk 

or   THt   NO  •"t.kCUkt* 

a»i«ia  oaa  i>i«>  ** 


aiT*iMkTCtaia 
NiTaaTta 

K*alTivTT>  or  kiooio  karkOslva 
aT>Tii«»i   aa'trt  wutaja  aaacciaTtu 

•  IIH  HXvJt-f.l'V    LlOUtU   C*rk0^l»{t» 

ao>aia  a«T  oiv*  i* 


•  IK 


•N  ■•afkaTiMTioM  or  aaiaa  ^^aauna- 
rc.«Ti  4«  *  •dcaacM  Toak  ik  tmc  tTua* 
or  CktcTkah  okviCrs  aw  naTiaiaka. 
a»-aia  OTi  oi»>    a 


•lU 
•CCnanlca 


acirvkaf  or  a  cuMvU  rMKk  ro  a«ii 
u  a^  OIK'  as 


a»-ecaT«icTi«c  Tcariw 
aacacT  naraaa  laakia 


OCVkLur-^^NI    or   M(«Ml(*TauCTI«t 
TCaTisi.  TiC»Nli«JCS  roa  Laiiaa   fOklo 
rao«i(Li.*kT  'OCKIT  noToat. 
ae-aia  aai  di«>  aT 


Hsiss 


^»»Tta*a  TMraia. 
•la  aaa 


iNcaa  oacikkaria 

DIV.  *% 


aMiCLta*  ^aaricua 
PMraicac  >m»mth« 


a  rackiataaar  laTcaMtraTiaa  aa 
aaaat 

aia  aaa        oi«<  »» 


:«aa  avattaa 
icat  aaakvaia 


•rraokiM^TC  aCTMOua  roa  aokWTU 
ti  •MMklMt.a*  tTaTCHS. 

la  lar  oi«.  i> 


iwaa  aTaTCM 

ikkaTiaa 

«MkiM.**  uMTsok  araTkaai     wthod 
•waaoftic  kiacaaitaTiOM. 
la  aai  eiv*    a 


•NeaciNCaa  avaTcaa 
acseaaaci 

acioaaac'    l<<  *  aTaTia  alTa  rao  OC- 
larkCS  ur  rariuoa. 
Up-aia  aai  oi«.  aa 


Mi4W.I«a*  avarcaa 
•TaaiklTT 

I 

iaaauOMkT  Tiac  vaav lac  »TSTcaa< 
(ftiHak  coN'auk  trtTtas  a>«  STaaiklTT 
ff  aONkiaia*  coaraok  svaTkaa* 
«-«ii  aaa  ui«.    a 

MMNLl«aa  araTcaa 

iKuaaraaacat 

II    rvMcTioaak  Taaaaroaaca  oa  «takltcaa 
•uk-cara. 
«>aia  aaa  oi««    a 


co«* 

lacaaoraaaic  caaaactiaiaTIca 

soa^soatc  aao  Hrrcatonic  caaa- 
CTCaitTlct  or  aakklSTic  wotka  lat-l 
•ai  »a-I  aT  aaca  |.a  Tq  !«• 

la  aai  oiv*    • 


iTaaitariaa 

OlsrcaK  aiOaiiaTloa  la  aotMXa 
»ka«T|Ni.  o»  THC  raiacirkk  or  •■• 
atcaak  a*iMi«a  Or  •  Liautu  auaract 
>ITM  aasi   T*a<rtk*Ti>wi  roa>.lWi 
«ftC*aCM. 

~  ail  aaa  oi««  aa 


aaMtkca 

PICU 
o*kT»lS  or  ai  aac  «aua  oriaaTCD 
*a«aa. 
la  Tar  uiv.    a 


•aUi^aa  ciri.a«iaM 
taartaiaa 


•(•THiii  tau  luaract  aanUTiM 
niCTIba*. 

la  aaa  oiv.  aa 


aa/b^aa  cirkaaieaa 

tkccTaonaawTic  rickoa 

I      aaoKIIO''  uut   To  THC  aauiak  aOTIOM 
ar  a  coauuc'laa  «a>«ac  la  *  a««i«Tie 
flkku. 

Mii^ia  aaa  »!«•  >i 

••JAkcaa  car^aaiaaa 
Miaaic  aavca 


THcuakTirak  aTiMIca  oa  aroiMD  aaoca 
aoHkaa. 

la  aia  oiv.  n 


'IC 

aniatra 


aoCLiaa  -aaMCTfC  MCtOaaact   aTUOICa 
w  suolu*-  HvfMoaca  tukriOk  mwm 
r*aa«irioN(. 

411  aar  uiv.  aa 


aaMk«aa  raaTickaa 
••MkTaia 


■Oktcuka*'   aTOaiC   ana 
'ACT  sTuetca. 
IS  Taa  ei«*  *a 


M«TIC«JU 

iTia 


IC 


CO'WVlaTlOa 
•^lC  viaaaTTOw 
ra«^kiTiuNS. 

aia  aaa 


or  irruT  <# 

\  9a  roaaiuutk 


OIV.   to 


M-n 


STuvT  or  auckCaa  «-3!aTioa  crrccrat 
la  aaa  di«*  aa 


aiaickcaa  acarrcaiia 

TMTa 

CkaaTic  «caTTcaia»  vr  «»aTlM 
riuas  MT  raoTONa  *t  a  acv/c. 
a»-aia  aaa  oiv.  »% 


•Nuckcaa  ariaa 
aaakraia 


aMTOk  T>a«aroa«aTioaa. 
la  aiT  OIV.  M 


aauckcaa  ariaa 
cauaTiaaa 

Coaroaaa4    aa^riaa  or  Tw  acarTUna 
c>k.tiai  br  •a  CkasTic  KalTcaiaa 
rauctas. 
aDipaia  aaa  oiv.  *9 


aaakTaia 

■Hour  TH<T  TMC  auaaica  ur  raiica 
aC'XatTtu  f  *  rokTaoaiak  It  rialTt.. 
aOi4is  aaa  oiv.  la 


•••jrcaicak  aaakvaia 

THCOBT 

roama.*  r»i  caaoa  la  M»ao«iaaTc 
FirrcacaTiaTiiM. 

•la  aaa  oi»«  la 


teak  MTMaoa  aw 

■uLTHunt'L  arwaoaiaaTiua  to  evaaaic 
raoOH4N«iNC. 
a»-ais  M«. 


OIV.  la 


acaaaoaTiaa 

iHvtiTia4Ti<M  or  acccuaaTta  aktaa- 
041  tm  or  c^Tfoa  aao  arkOa  TCiTiLCai 
cnHTciuNuk  viCH  raoaoTC  OkaaaoaTioa. 
ruoTuakui*o*Tioa  or  cCkkUkeM*  ocaaa- 
raTloa  accci CaaTiak. 
ae-aia  aai  oi««  la 


aaccaa  cuw—Ti 
accaaaaaaPHtc  aara 

Suaract  ruaacaT*  la  Tt«  aoara 
caaTcaa  wa.''  jr  araico. 

•IS  aai  OIV.    a 


IC  aara 

04T*  wT<i«o  ih  THC  rkoaioa 

aT*4ITt    4aC    Orr     THL    (CST    l.04*T 

(IT  rkoaiiM.  jokT-ntC(Haca  laat. 
aoi^ia  aaa  oiv<    a 


aoccaaeaaarMic  oara 
eccaa  cuaacara 

aoaract  ruwicviT*  la  Ti«  MMTtto 
t4sTCaa  M«.r  sir  acaico. 
aA^ts  aai  uiv.    a 

•occaaekoaT 

acicariric 


•  Loab-a>a«  aaTloaak  wCtaagaaaixiic 
rt.4a.  ia«s-iara. 

•la  aaa        oi*»  a 


occaab^arMic  aktcaaca  la  ri* 
•iikr  or  xatca.  aar  at-aaa  as. 
ais  aai  oiv.    a 


aika 

airrwaiaa  auara 

oc  Toa.  fK  TO*,  aau  coavakC*  10 
FlFrusioa  rsmf  oil*  acaf  aTuoico  la 
rarrkcu  kTtTfaa  oacaaTiaa  aT  ij  to  ti 
•TtM  ruakk  TO  10  TO  THC  -«T*<  rorca 
TOna  rua  »  •«». 
ae-aia  aaa        oi«»  aT 


•ortaaToaa  laaTaciiaTicai 
aaac  Tataar 

**aaa«A.ir  twiaTioat  or  tTOcaaaTIC 
eOnTHOk  Tl«xaT. 

ao-aia  Taa        siv.  la 


r«*cTit»i<k  iMTtirfurioii  MO  •«r»tJi- 
t>  WT  Ot««    l» 


rtuk  ftLitn 


r*a«te«TiiM  o»  o»Tic*k  run**  roa 


ytvMiiL*  *#r«iuTusi  at^iiMrairr 

l«uC*   rULC*    !•■   MMtl    C*f*M.t    or 
t«tCBr(.Mil«TllT«    aCTLtCTIOn  w«»IMi 
H^notwom*  «NP  T>«  CUT  INK  aMK  or 
to^icack  *fcaaei>i». 


FTWIttTIM 

€•■?■«,  trttcai 

|Ci/-«rT>nUI>lS  tTSTCMk  Ml4 


WIUTIM 
kMIM  tTtftW 

«U/'ttf^t«l<IW  tT«Tt«k  Mil 
CaNMCUktltW    TCCHOIIWItt. 

if^-m  til  et«>    • 


■•IT«C  TMWBCTWtCa 
MTtSMTICM.   »aniCT|«M 


iXTtwiiNfiM  twanfton  or  ■*•- 

MdC   t««lH   <*TU.L|TtS   ftT   a  rviMf   iP 
•WMOCK.X'T. 

IIS  CM  »!«•   X 


uc  ca 

«i.|*M«TK  ce 

rMOTOOC-ICM.   MOCCM    >■  COWnJtl 
■fTX    (Ml   •laCCTTL   M-XCCVLllI    M*C- 
TIJ^   OF    Cl*'41N   ^M)IC*I.>I    LMCao* 
*»»e«rTlbM    tmt   T^AMTCIII    MtTIMi  CkCC- 
T»«MIC    tTOT**. 

•II  •«•  •■«•      « 


■  (■•.Tiu  or  TH(  iwacTiiiM  or 
mf^et%.mau*  acn  aiTM  T«i*i.«n>"ii«>i 

on  .ana  n«LO*«i«*Tmt  aocnTki   ncCHaNIlM 

or  e>Mru.i  ■caCTloH* 

«»>«U  MS  !»«•     * 


T«aiat.aTTO«  r^on  •tnsia*  jojwwaci 
LlTcxafuKt  «UMvtT  ON  TX  •aT«Mk  or 
CHa*4C    tlkH'TIO*   OIMMIIC    kO«in.&<CSI 
rLieT»ICa«.  'WWJKTIVtTT   »««  Ma^KTie 
p*vj*t«tiiki  rustin.(  ontaMlc 

MvICONOuCT"*!. 

*ia  «M  oi««    « 


«JM>T|1«TI«C    «KeT<«orMwTDMCr*IC 
•TmOT    ur    IN«liUCTiaD»    VCTatlN    IOOI>« 

a>j  a^Tk  H(THTk  lUkriucs  kk  ca 
TrT«ac>«.wil"C< 

•  IS  ?»•  0I».     • 


IC   CO 

aiT*Tit  siMicnffi 

evrsTM.  aTMucninc  or  ii)- 
eic>«.otto.a  ••  .••T«iHiTaoMH(i.«c 
orrt-4"l'<».u  "T  a-««»  oirra*Ctl»« 
••-•IS  OS*  0I«<    I* 


•IC  c« 

cuwowMV|«M«c  *Tuuic>  or  crCLV- 
•uTaNC  stkT'iai  ■arcK  roa  rMKlcario 
!••  j.a.c.k. 
•0>«l>  atS  »*«•     * 


iM.ei)»^M'TitM  or  C«>lwM^« 
•CTKaTtb  I*Mn.-e  tur   l  «aOICakS< 
M  0I»'     • 


•  IC   CO 
0IUCCT1IIC  riU« 

OMMMIC    rlLM   TuMNkX  ("IMI** 
IN«<»TI««1I»«I. 

•II   •••  l>l««    <* 


IC    C 

BTMaMOToas 

acc^LUUTtu  ofTtaiaiuTiOti  or  polt- 
ISumCNC   aar*  i<ai.r«uTa<}|(ik.  tLa»Ta««.it» 
IM  CMi.a<WrM«lt.«  i  caaacTo^ataLTico 
Mi'MTiOki  'rrtcr  or  riCNTLxTOAajiNCi 
r-THioca^tOi  •  «M>  CI*  rOMUMTauin*. 

•II  MS  ol««   I* 


•  IC   CO 
CLatToncM 

■wrtlCM.  aw  iVCMMicafc  PMiit*- 
TiLt  or  HA.ra<ii<an*  aaacv  cn  '<iraiLt> 
•UTauiii*  ••«■•.■   ano  srrM.Mt-4>/Taoic>* 
•uuW*  u.a«*ei«as. 

•IS   •••  Bl«>    l« 


q(T«atiiiiaTiuai  ar  lmcsi  it«rt»- 

•Tuat  aT  aHtCH  auaaco  vukkaHlian*  mw 
OThck  NOW<Taia.lC   naTCniai^  alo.  «- 
nail  MONkKI'Tu.   am  rL(ilH.li   ■•■- 
COTCav  rmw  a>w\.itu  ocroMMTiiM. 
•IS  •••  0I»>  >• 


IC  C 


lTNTi«.»l<  <jr  iit.roaiak  Wtia*  a<w 
waiuiititiarr  or  NCcnanicak  raortjiTiti 
or  catT  iit.sii>»>   comttLaTiuM  or  noktcu- 
Lajt  C0NriMi*ar|0x   (ITh  awiticat.  m>o- 
rCKTitii  riia>«iir  atl^OMkCO  r^asTICk 
roM  iict.r  •iia<%a«cac(  STUukTtMC. 

•IS  vat  u>«>  ■• 


«IC  CO 

(WkMivi  MTuiaca 

scMtiTivirT  or  liouib  ai»-t.o»i«c 
•▼•Tcxti  kAiTT  HjL^aitas  aasotiaTto 
•  ITM  Hi«Mi>f^«6T  Liouiu  tan.ativra> 

•ta  aar  eu.  aa 


ircCTHo»roi>ie   tk«tiTl«*Tio«  or 
rossiniLMT  or  aLO>.>njcMTulC  xroai 

•OMOINb    Ml'tLK    MM*    alio    0|I«TmTI,' 

rrM<«a«iot   fx^t.     acaonaMi 
IN  o«r. 

*»4ia  aM  Bi«*    • 


•  IC   CO 

NToaMkic  n.uioa 

MTfwaM.i''  rLuiOk  coarokac  gr  ac- 
Ta4.oa«a<<ic  'OiweuMBS  «MiCn  coiatlNC 
r*unaTU»  >w  Luaaicirr  •*«  sraaiLIT 
aT  Mien  Tin>t«aTuatt. 
ae-ais  a«a  oi«>  i* 


IC  ce 
MToaoatnaTieM 

«•  aiutocaTaLTTIc  C'li^ato^arHic 
TtctMiuut.  wm  iTuoviMo  caiatTfic  ■(• 
aciioMS  aa«  caTairTic  acTivlTr  or 
■riaci. 

a»-«i«  oaa  01**    • 


IC   CO 

LUCtlB  auMTaacca 

LinaaTu^i  tuava.T  tCLr-Mcaaroai- 
Tigii  or  c-i*  i.aafLt.0  oaaaitic  ej«*ou«w« 
aasoaacu  ue<c  rtwcLNT  occgnroiiTioMi 
•-<a(.ucs. 
•»-«is  ^n  oi«<    • 


tc  *M*kraia 

■ocaagMiarMlc  aCMavloai  Laa<iC  Kaa^ 
CL<.cradi.T»l«>  aao  aceuctliM  aCCMaaiia 
or  a4.aTi.i>iT>0Ma|a(s  la  awtix  Nturaaa. 
aaw  ai.aa4.iM'   MLUTiaM.     um^jn  co>^ 
niTioii*  >oa  rHcraaiaa  |il-«iau^ 
«»iToTio  mnt^fmt. 

•IS  •••  OlVa      • 


acU.  ots'ii  aNO  tcakiak  Tcciaiiauaa 
roa  ^(k.**   a«')  rtri.0M. 

•IS  ▼•S  0l».    I« 


aao«o  Ll»€  auCLtaa  *a*WTlc 
acao^taaca  e«  oa«a>ioaii.aaa«c». 

a»>«ts  mv  Di«>    • 


IC    CO 

STracaa  rcairica 

araaaa  a«LaaaTida  or  m»»i  aao 
rokntiirtMa*  rokvaTTacut  aaLarivc 

TO  aOUCUk**    aCiaMT    a«   ^AAC'IUM 
•CIOMT    P|tT«l«iTIOI«> 

•la  •••  oi**  •• 


IC   CO 

auaaTiTuTiea  ncacriaM 

rga^Tlo*  ur  airHtTLS  raua  iicai»*« 
Tivca  or  ocwtMa-iia-oiaaworiuai 
iaxcT«arMM,tc  MiasTiTuTioa  aao  tm( 
caat*.i&  *Ne*Lt«. 
•e-ais  aaa  ui»>    • 


■•MIC  coM^ouaua 

STUTMCaii    ICi«a|tTaTI 

(.-a."!*!*'   iii-«iaiT«»t-a«»-Jial- 

Ti».TCt.3*<«0»ai«l     |l««MliaT|0^    l><- 

ifl«C>ai>*LkTCi.or*ar«Mii  crt.Lur^'ja'aiC 
1-ICaanMITk.lC   aciOi   tTiT>«*ls   a«> 
I'MOTTH.raik  •*  aavL  aiTaaCki   acTHTk- 
t«-M»aTiT-'TUr   CTC(.3i''«)raat 
••UraTi.ui. 

•e>«is  •••  jt*'    • 


lU^Tioai 

Laauab  Oa**!*!  jr  OMIIxaTlwaa   la 
•  c»i.iiOMK»'_  Hvaatia- 
aoMia  «ai  .    'Jt*'  n 


I 


ikUiTia« 
sraiaaa  ** 

acMNaac*   la  a  srarta  aiTw 
v^l\  ur  ra'tuoa. 

•la  sat  oi«>  as 


IC    CO 

kuaaicaar  anoiTivca 

tuaraca.  •tacTioa  or  rt  aiTM  »-s» 
oa  r.5»  uMftaMic  coa^ouans  OiSS<at«Cu 
ta  HC«aDa.ca*«>  ••cCHaoii*  auaract 
latcacTioa  or  t<Tar>«  raassuaa, 
a'^xlTivis  aTTn  rti  atacTlua  aiaCTlcai 
•a.j|i)acT|«aT|ga  aaaLTSlS* 

•e-«ia  s«T  oi««    • 


aaaacTic  rMrcMTics 


lie  tuactrTiaikiTias  or 
ra«aaa«a«.Tir  aaLTs  aT  kiawio  MU.lun>a 
Tf«rta«Tua»«. 

•la  t|t  Dl«<  as 


aasTca  C"«»(S  roa  rakT»TTati«i 
r«^Ta(TMTk   acaTtaTC  ano  rMi.»aafM»k 
■rtaacaTLaT'   in  tmets  ati^aaTioai 
TtM^ioaai,  c^tr  aa«)  viKOkLatric 
para. 
•e-«ia  art  oi«.  i« 


T«a  M- 


oraaaTioa 

TKaMiLaT'OH  or  S0¥UT  LiTtaaTuat 
oa  soNi  u^aariiM  ceao|Tlu«iS  or  a 
lIVict-iTa*'   ttl.r'-OKlLLaioa   alTx 
eri.aT. 
•e-aia  aw  bi»<    a 


■leaTIOM 

aaaCTiOM  aialTIca 

THcaaouTxaaic  aao  «|i«llC  sfuoua 
or  MaraiuM  tau  ilocoaiua  baaaiiica  aNB 
oidOaiock. 

•»-«ia  sas  Bi«>  ■• 


■laia 
rMaaa  arwoiaa 

maac  ula«i<aa  roa   T>«  kTBTtM 
va.a3iua  f^-TualOC  •  liac  OilOC* 
••kraacT  fo*tl«N  acscaaCH. 
•0-aia  asa  otv.  aa 


■Tata 
•trruaioa 


oariiCN  T>ansiioaT    in  Tnuata.   ocroai- 
TiuN  or  THO«ia  ON  acLicTiu  koaioca  ar 
pvi<OMTu«oi.T«is  or  TMoaiua  Cxoairct 
COnaaTiniklTT  gr   TMOaia  (ITM  MaiOCS. 

•la  aaa  bi«>  i* 


•an'ata 

aacieukaa  paamTica 

T>«itaai.  •CLaaaTiflti  paoktsack  la 
••kCS.     irrrcT  or  Ltcar  agLCCukXa  0 
«l;>aaTioikak  atxavaTioa  la  o>t«cn« 
a»>«ia  saa  oi«>  '« 


■ccanaiaaTiwa  aiacTiaaa 

TaaNSUN^  •«aT.TaaNkrci>  xaauaf 
aCNTi  or  (.a'akTTic  atcoNaiNaTida  la 
a   aTt^-ruNCTitM  fx.!)*   w   aiorlc 
eiTaca. 

•la  saa  ui*>  »* 


•OIOMI 

•«aauati«NT 

T>«  aaaa"afcaiNT  ar  TMt  viaricak 
oi»T«taulie>  ur  etoaa  raaa  a  rukaa 
oa«irtM  ka'tkklTt. 

•IS  asT  Bi»>    a 


aiara 
•«aT-aaaiaTa«T  aaTtai^s 

a  ■NoiLCTirt  aaiaT  tmi  caa  aa 
cifcicu  aT  a  I  o«  TcarraaTuak  to  raeuuct 
a  •«aT-*t.k|aTai«T  aM)  coaawSlON  at- 
atkTaNT  coaTixo  9«  i^Taia* 

•la  ssa  Di»>  I* 


raacks  laTauCTvMi,! 
cuavco  raerikca 


•t.woak(  or  a  cuavtti  raaik  re  aBiac* 

la  i*»  oi«>  ts 


•IC  caacaaa 

raaiTiaa  riaviaa 

aaakTkii  or  raaeaaaic  (n^to 
aCTNT  usiat  aN  aNakOt  cow^Tfa 

la  aaa  ai<««  <• 


rarca  caraciToat 
aaiMracTuaiaa  acTaeea 

■aOuuCTlxa  tMaiNCcMiaa  aiaMM  roa 
a(C>«iallaT|Mi  or  HiaMiH«k<aaiklTT 
cat>aciTOhk. 

•la  aia  bi««    a 


•ra««MaaWTic  ■aTcaiaca 
MawTic  raanartta 

Na««(iic  »<iaccaTi«ikiTttt  or 
raMana«NiT|r  aakT*  aT  Liauie  •«kluM-J 
TtNacaaTuac*. 

a»ii«ia  Tit  oi«>  aa 


Taic  a«ri.irtcaa 
ntkLli«Tta  Mvca 

TicimitWi  roa  rtaau"a»»aTic 
raM^-VTuu  »"»Xir|caTioa  la  thc 
aii.ki<«TtM  't<n  ratoiicacT  ataiga« 
"  ais  ssa  ui«>    a 


raa«i«Tiiic  MTkiricaa 
Taaear 

a  r>%uHT  riM  aaoauaaau  vaaacToa 
ra«aNiT«it  •aeLtritaa. 

•II  aaa  oiv*    a 


•MMTiak  eirrtacariai.  lauaTia 
aowaeaaT  vamc  raeaLiaa 


a  rNObLC-  ur  aaaooa  aCklktaaTiaNS. 
•e»«li  TTS  Oi*<   IS 


raHTiak  oirrtacaTiac  cauaTiaMa 
eriaareaa  laaTNcaaricai 

o.aaaaa»«  iNTcaaak  orcnaToa  iVTNao 
IN  M>*.*aklMu  a<|au.T  aTM«T«lc 

a«rt»T|ak  T>«iiaT. 

•OMia  Tsa  Bi«<  IS 


CSTaatlSMCk  a  atkaTiaaaMir  atToua 
T»\.  rakotajk"  iaoe»  or  aa  kkktrric 
p«i.aaTua  aw  MOagTorr   iNvaaiaNis 
«»»j:i«r.j  'iri  t^  o>^.a*iu». 
•B-aiS  saa  oi«<  IS 


raariac  oirrcatariac  lauaTiaaa 

TMtear 

WkuTiuM*  ur   TMt.  aavf  kUuaTlea 
IN  T-«  aua«M«-**act. 

IIS   TST  0I«<    IS 


•MMTiac  Birrtacariai.  lauariaw 
aaria  oavta 

TNC   iNiTTak-vakuC  iNiOitkar  rja  koaa 
•a»t»  ur  »i>irc  aartlTuec. 
aa-«4a  TTi  oi«>     • 


raMTickC  accCLCaaraaa 
auncaicak  aaTaeea  aao  raaaaBwaai 


a  raOMX"  ur  aaMMM  aCkiLtaaTigMS* 
11  rt»  oiv.  la 


<M«T|ei.t  BUM 


THaNtnuxt  laSTaaiklTT  or  cnaaacu 
0C4NJ  IN  iTxaaae  STtTCaa. 
•IS  aaa  al««  as 


<  raaricki  auKS 
aaciLi^TiaM 

kOMiiTuriaaL   la»Taalklll(S  jr 
■Ck*T|«taT|r  aCaNS   in  aaiaiiT 
BVnacTNib  aatKCTic  riCkna* 

BBMis  ara  ai«*  as 


•aBTICkCa 

acaeoraaaic  cwMaCTtaiaTlaa 

atauDTaa-ic  cxaaacTtaikTlcs  or 
aaarMiri   r-a'TiCkC*. 

a»i«ts  aaa  aiv>    • 


iraaricbca 


caLCukaTiON  or  cnasTaaia  or  a 
»T*<ikt  ranT'Ckl   «»»TIN. 

aiwai*  aaa  uiv>  as 


>a«T|ct.ca 

IITC 


aca«UTMa-lc  cxaaacrcaikTlcs 
aaaartiTi  ca'TiCkt^. 
a»i«is  aaa  ui«>    « 


•MTTICkCa 

■at  10* 

CU«#OM«ai    aaa^INO  or  IK   SCaTTkaia 
CSaSlNt.  br   •a  kkaaTlc  scaiTtaiNa 
ragecaa. 
••i«ia  •>•  iiiv.  m 


'^a«T|CkCa 

vtkocirr 

CiHVulkH  aNakTtIS  ur   aaTia   aavt 

rOMTICkC    YtLOklTT   aND   aCCkkOaf to«< 

a»>«is  was  Biv*  as 


atnaa  accaaairiaa 

•V  kLl><*-TaaT   iNroanaTioa.  raocaasa* 
raa  uajccT  •ccoaaiTiot. 

•IS  saa  OIV.  so 


OKT-nU 

m«  ••carwoxaci  caaNiNaTiuasi  aao  T>« 
racT  THai  T-t.Ni  l!i  a  kara  ot  NcSCaNCM 
INfXNaTiu*  Qy  TMC  vakIP  kUfSriTUTION 
or  axiTTtN  roN  PtaroaNaNCt.  Laaniaa- 

TlvNS. 

a*>«ia  TTa  uiv*  ta 


ca  Tcara 
crracTivtwaa 

Dirricut-'lka   lavokvco  la  0C<tL- 
OTi'*-.  aNL  a'<aiNHTtaiN<i  rkMONiuaCk. 
t'<N|>MTiuK<<   THt  baN'itas  or   'H^rwilaii 
(»<   MliTis  'aaNiNaiTONt  a*  sui^TITuTCS 
r(k,  HrNrt<«i'»icc  f>aN|«iTiuas<   aao  thc 
ra^T   TMai   T>n.N£    l<  a  kaC*  ot    Nt-SCaMCH 
■  •vMNariua  ON  THC  vakiP  aursriTiiTioN 
or   aHiTTka  roH  rfafnnNaact  iiaaiaa- 

TIu-IS,  • 

ao-aia  TTa  uiv*  <ia 


caiscorca 

ocaiaa 

naikkur*  utvekdr*<ChT  i-or  TaausT 
CH^N-icM  LiiK«ukTioa  aNakTSia. 
•OMis  »*•  oi».  >y 


caaoaacirv 
aaakTaia 

i<«i|«iuu«kk  vaariMii  la  coaciPTuac 
M*«r.N«  SMtjrcTLP  TO  a  kraiis  or  tc 
P'HINCMTak  "•  •iruLaTiJNS  katCktuiTLU 
y  tkitii  c'rt.i«c«ir  acsPO^SLS  raoa 
TiiL  KaNiiNCT  coNtriTjTEO  raariciraaTk. 
ao>«is  aoe  Bl«<  i» 


aaTaaaMWTic* 

a  NNur  I  WM  aT  aovllT  aaa«>inca 
r»j«.€N»  ►o"  »racr  raocaaMS. 
ao-«ia  sss  oiv.  yt 


ci«c*euT  ntaccouaca 

t*c  pi.HS'^'«.k  akStaacT  aau 

CHLCaOWT. 

aB-«IS  TBT  0I«<  t* 


iMTTcaa  accoaaiTia* 
cewuTtaa 


CUNPUTUI  aacoaaiTijN  or  aokioa* 

IS  aaa  oi«<  so 


>aTT(aa  acceaairiaa 
aaTi«aaTlcak  aooCLS 

■MTHCoaTTCak  aooCk  or  M.ua«a  Ti«.anT 
or  raTTtaa  •CkOaatTlON. 

•la  aST  ol»*  IS 


>amaa  acceaaiTiea 
sTaTisTicat  nieecaaca 

Ckaatirir-aTioN  uccisioaa  la  MTicaa 

■Ck'HiNITIoa. 

•II  Tai  oiv-    a 


rarkeao 
i«aTai^«MTaTiaM 

faviaowarak  tlst  or   ii« 
CTkl    TNalNI*^  STSTla  roa   i>« 

at  AiTtaaa. 

•II  aao  •!*•  la 


#f«ctrTia« 

STIWJuaTiaM 

arrtciiv   aaouaak  Tu  i«<aic  as  a 
ri'^riuN  uf  otviaTioat   in  rtaciiviu 
CO'^ktaiH   »au»  aN  aoaPTancN  LCVtk* 

a^ats  sat  biv.  ta 


ircactrriaa 
STacss  irsTCMaLaari 

50*%  »^r«ONak   aiao  iiTuaTioaai  rac> 
tpms  atkkva'-T  TO  TH(  consist{.n<;t  aMO 
rakOlcTiuN  or  cONroaaiNS  Nanavioa. 

IIS  raa  oiv.  ta 


#t  aroaaaae  1 1 HUMM I 

SrtOHT.Tcaa  crrciTs  or  wkTteaaic 
acio  niLiMTi  aNiot  on  aN>lkTT>  aTTi* 
Tt.>,^k.  ai4<  •■CNroaaaNCC. 

•la  aai  bI»<  aa 


nirricuk^lts   lavokvco  la  ocrtt- 
•riNG  aNU  a'<NlNISTt«iN6  rkafoaaaack 
riaN|NaT|uN<i   TmC  aaN4(as  o>    i^rcauiNa 
f  oaiTTu  raaNiNariiMS  aa  aui»TITUT(S 


cuisairicaTiea 

'-•aeuPiNa  aaaT  T«aiNiaM  coiMaaa 
•T  aMNT  tkaasiriCaTloa  aaiTtaT  raCTona* 
•0-ais  asa  oiv.  ts 


•TNaac-cacaco  eanwaicariOM  ararcaa 
rwkac  canm^icaTioN  araTiMa 

STaTisTfak  aaakTsia  or  tmc 
lTNC>«uaua'l<M  or  ouiTac  rccalvtas. 
II  «a«  OIV.    a 


•PMaac-kOCKto  cemuaicaTiaa  avaTtna 
TCkcacTca  avaTtaa 

TCkkNiTaT  aNO  aaaM  aa»LT«   rcct^ 
ai^jts  roa  •uvaacro  acaoacact 
vrMtckt*. 
•^•ta  •••  Biv«    a 


•TNaac  SMirrtaa 

raaaaai  TTca-Mci  ivcaa 

«l■•^.lr|ro  aHask  fMirTit*  UM  oara 
TfKNiaak. 
•OMiis  ssa  Biv.    a 


•TMaac  sTueita 

•LkOTS 

THaNtkaT'ON  o*  roaei«M  atscaacat 
T^  TcaNakT  tTSTta  akuaiauK-aa..M(SI<i 
LITHiuai   n<>u.  STUUKS. 
ao-aia  aao  uiv.  it 


•Mtaac  aTueics 
aaiaiTt 

STuuT  ur  TX  NoamokOuT  cr  jma  anJ 
LOaCN  valkfTt    IN   a   uaits  Of    k<M   TO 
MfulliN   M.i.e-'    HTPOCNTtCTOtb    STCkkS. 

•0-«ia  aas  uiv.  it 


STueiu 

MICRCk  tUJOirt 

TMaNSkaT'O*  or  roaaiaa  atacaacni 
PMaK  aNakT«l»  or  iort  akkOTS  airri> 

CUk.T    TU    »WI-I     NICKLk-C>MOall.N    tfaSC 
•LtOTS. 

ao>«ia  •*!         uiv>  IT 


STwoita 
aikicaTca 

aHaat  kO-PuaiTlua.   LOaiNtSCiNT 
rau«caTikt<  CMTSTak  «TaKiur(.  ur 
STi.THtTic  Z"  HklcaTrt  coaiaiNiaa 
aB.4is  ail'  OIV.  as 


riA 


•TVOIU 

••MM  acraMvlL   —a  fklTnun 
•CcVMTHMTta*. 


•Tweiu 

I  INC  e« 


«*<MII**  >«>^IMI0(    •   flMC   OalW. 

*»>r«4CT  re^iM  wscmkh. 

M-«ia   AM  DtV.    >• 


•PkMM  MCIU.*TI««t 


*n  UL*t» 


ltin 


tMt.  nr  (LMMk  VITh  *  hiw<  Pao>  COM- 
on   M.I^|IH»'   *•«    ITS   *U.9V»> 

a»«M  an  oi«<  i* 


AIIMUTM 

MLUTIIM^    <ir    LON^-klNC   MOU«.TIC 

Ui-mrm  at  •s<utma>«ctiik  tcc>«iI«m«>. 

■t*  •••  OIV.      I 


tic  •ccewui 

MT4    (TOMMC    tTlTtnt 

wciriC'TiONf  i]v  *  tv»ri«  ro* 
••>.Hivti«i.  «~o  <criiie*iN«  uiciT4«.  |«- 
rrk<<wT|c«>  T"  x.  »»gctlWO  'no*  mta 
tn  w  M6ui*tj  r«M  THt  caaLT  titrnt* 
•YTCi-«j«.ub|r4l.   S*n.uiTt*. 

*i>  m  ui».  a« 


%ctrn*fM  *«  N4at>>  ••«!»  MO*  > 

•»-4lt    OOT  0I««    *• 


eOivacMivc  movwtim 

K4ITt.H|'-«   «T    4    ^4nC1L«     CgO- 
rvcriw   CTLtMuC*    IM   4   COHMNttlM.! 

•IS  MO  ui»>  a* 


MTCalMJ 

kiac  wccnMi 

•MUBPTfHt   4M)   taltSlgn  *»CCT*«   CM 
»«ijyiw»   r»0"   T«    TO    l«    CI    l»»«.CT    u« 
rf<»t«4TuM     »•    IITINIITT    lUTIasI    «(• 
M4«|(M     IK    li«»^TrC    'ICLO. 

•la  010  ui*«    • 


KKCMT  MTniau 

aCI«UI»«'NT    or    fHl4    rlkM    tUCTMO- 

LimfwociMT  ciu.t  ST  «4euw<  ocM>*iri»< 

0»    («li^k  P-0»*NO«», 

111  «M  Ul»-     • 


4U.0T* 
tCMICMOUCTMW 

ci.ccTkic»c>  oib<cT«ie<  4cau*Tic> 
r"i»»ioi«.  c*«*«T  LtvtLi  *^ie«t.  4M0 
nvTuckC !.<•'<•> I c  ■■uttTUk  or  mclI'M 

XVtMtlOt)     "4T4    ««fT. 

»t*  OM  Di»«  a* 


•»MOTocMC"i*nr' 


IC  •CCOWUII 

IC44.   MTCU.ITC* 


Tl«MtS1»t4k   r'4TUIKS   <»    TMC   UMITbl 
S*«TtS    •>    VTlatO    KT    TINOS. 

•IS  oat  oi»>    a 


440141  iv«  coNTaiauTiO'iB  to  ucok* 

4NK    HOMCkTir-    la4«l«M«T    IK   4    ««». 

•ta  tar  oiv*  a» 


•^lUaikCCToic  cariTAk* 


•»MTaC>««IC4t.    MOCCM    IM  CtMfXA* 

■ffiw  4MI  •i4etrn.  >»OLreui.c«i  mx- 

TI.M-a»    CL*''4l>t    44UlC4Ltl     (Kl*»« 

4(i>a«rTiu<>  ••»  T«4i>s«tai  laTwat  tttc* 

T'u-tlC    »t4Tr», 

40-411   aAO  0I««      • 


•»M«TOCMC«l>T«T 

aOMIIC   COiVOUMM 

eHiaiki4T  i.i-oi«»TMTc-a.»-»ii»ii- 

T^uCTCLOPwP'^-O    I»0"C«I14T1»«    l.i- 
OIjC'«OTICT'HJ«<0»41«  I    t»W.0»*J^4««- 

eic4«Mt«TLi''  4cni  »»tT>*»i«  »-<p 

»~oTgLTtl»   >»    4«»l.   VtTOMUl    ««T>«»L- 
f •«.•««•«  ITi'Tui   CTCLOMMMM 

pr4l«4Ti««». 

•l>  aoo  0l»«    • 


•MWTocMcaiaiwr 

•01.40   OMIAVIM 

4<  lints* i«4Tir-<  »<M  T>*  »jii>oa>  a 

I^VVOVIik.    T>t    l.rri,.tl<<T    l#  UTILII4- 

Ttoi  a»  sw.**  i«iC4wT  ■»»  Ti<  oc<:o«*»- 

StTKM   g»    ••Tk«    liiTn   MTOawO*.*   4«0 

•  IS   OSO  Bl«-  • 


•MOToeOMMCT  I V 1 TT 

cavataca 

<«Ncaet40  l«  acTt,CToa  r\m  '■«  tui 
•  icanw  •».fcl»*. 
*»>«il  or*  ui»>    * 


TIC ITT 
Ttit 


mtur  uMcuosiM  or  ti*.  imsic 
miNCin.^  4*-n  rccHMlouts  tk 

'••OTOCL4k>l'MT> 

•la  «M  ui**  >* 


ockCCToic  utxi  lamico— DCTooi 
PMOTotkicTote  cmcT 

THC  s«iMr*C4  •4MU4  cr»ktT  i« 
pMuT<)vui.t4|'  cimwrnsiM* 
*»>«l>  100  ut«>     0 


•MOTOCI^TOIC   MtA*    laCMieOMUCTOOl 
tCnXOMHCTlaO  VILM 

rcastklLiTT  i<(v»Ml«4Ti0k  a»  ct.^ 
ic«LkT  i»«4»iu  THm  riu"  •■•«ii«aLT4ic 
CI*  .vcaitxs. 

4e»«IS   OOT  »■«•      T 


iXytLurMrm  o»  4  •4OI0k0OIC4t. 
Oesl'WTt*   C'-4«iC«   uSI«i   riflOCkCrThIC 
ef<4«IC    CI«T«T«».J     tj    UM«4t|     THC    ILtC- 
T*IC4«.    CM.I>«T    4tlO    •    ktNS    <TST(*   ran 
C«ICW|4«.    4««|4<>T    LIOMT    0-L.r. 

4e-«ia  SIT  ui«.    T 


(uktric  acATTwiiM 

Ck.4STU    •C«TTf«IIW   It*    «UTI»C 
•tu'MS   OT    MI»TiMS    4T    a    IIO/C* 

•la  000  ui«.  a» 


'ITCM    laOTIOMI 
OtAOUMHtHr 

■•C4»UNt<~>lT    or    i••t^^    U«.>|4T|0 
>••    *tTCM    UN    *t.4IWiC     STNUbTbOO. 

AAi^lf  OTO  utv.  a» 


•^4NCT4aT    4TTM>0M«*Ca 
IIUI«aie4C    4N41.TSIS 

■NfLIKIN'NT    (STI«4TlS   U»    ••«   rkl«nf 
r4.,4<«TC*»     ••■    TmC    4T»JsrMUttS    Of    N4«S 
4Kj    »CNUk. 
Mi^ll    001  OIV.      2 


i^*tM4    l«OIUH 

OlSTOIOUTlOa   T^OOT 

TMCUNt     pr     •»CeTll4L    LiNl    kHa40(N- 
INo    IN    «t.4S-4>. 


•^4Sn4  i«eiun 

CUCTOO*  OCNOITT 

•4qt>4N«TI(Vl   0«   LUCmuMtNNC  T  IC 
•  •<CS    ThnuVH   •UaNf.TO«CTI>t    ri,4S>4k. 

•IS  010  ui»«    a 


L40M4   («OIUH 
LINC    WCCTOun 

OirtNNIHtTiON    Cr    CllkLI>ICN4k 

r*'ftM4(.s  I-  sToow.  V4O0C1IC  riiLuk. 
•la  too  «!«•  1* 


•n^iM  l«aiUM 

■4vt  Tiiaaa«tMie<i 

•  •niallO-   C>M<4CTt.4|»TiC    or 
T>i>*4    ^4W*4«« 

ao-«ii  o««  ui».  as 


•»V4S«4  oociu4Tiea« 

CTVINOOICM.  OOOK* 

I.4NU4U    f**!*!*    or     JSCIkt.4TIJNS     In 
4    t.'LlVH.|C>l.    •n.StlMt 

•la  oai  ui««  as 


•PL4Sn4   eOCILL4TIONi 
N4TMtM4?|C*i     NOeCkS 

<aai4IIO*    uuf    Tj   f>«   •Mll4k   NOTIUN 
or    *    euSLUC'I>»i    S»4CI>t     IN    4    ■«,■•« TIC 

*o-«ia  a»>  »!••  d* 


•n.4tM4   PMTtlCt 

CL(CTiion40arTia 


CLtCTi.u4'-gu*TIC    MVtS   »N(I«   4   ■4«II4« 
TOK     l-MCKkC"     IN    4    l^4SN4. 

•IS  sa«  ui»>    0 


•#V4SN4  MnsiCS 
•OS   OiaCMMMtt 

•    MlTHuC    0«    4N4i.T<l^    U»l    •«• 
rfVX.NT    LtLI<NINIC4t.    PiSCH4IM(t. 

ao-oii  oos  ui«>  a* 


«^4SN4  MnsiCf 

tTic  riruw 


L4NU4U    T'lVINf    ar    MCIU.4TI4N0    JN 
4    CTI.INOklC«L    at.4Sn4. 

•la  «ai  OIV.  as 


a#t.4S«4    •MTSICt 

■40N(TM«TIMneT«MN|Ca 

VJ<N<4«T    "*     NfNnaTS    ON    >%4SN4    •«) 
■•4,.'«TU>itU««OrN4«|C«    4tS«40CMI    NO 
'■•^■inCkTM     IMT4. 

••-«is  Too  ot«»  a* 


«^^«H4  n«<roici 

N4TMtN4T|C4L    4<MtT*l( 

tT4NlLITv    g»     TX    P4SITt*t    CJIIOTN 
IN    4    T|N(    C'>*t10fNI     >'<ONC1IC     'If  10. 
••4r>«N4T|C4l      fOCtTNCNT    OT    4    P1.4SN4 
•^ifSICS   •■HO*«AN. 

•la  010  OIV*  n 


»wrsiC» 
ia« 


Nt.K4kCH    ON    N|eN0«4»t    uS«ICbS< 
4e>«IS   OTO  of'      • 


•#C4S«4    SM(4TM 

■  4«f    T«4NS«tS*IO<l 

•  kTMKIUT'C     •4»C    *l«t.OS    4T     4 
CP.ICkk     1NT'«*4CI. 

a^^is  »oo  ai*«  as 


•OUWTteiTT 

C4NTILfVC«  NCaat 

C»rtCT    or    >HC4N    4NU    NUNN4C    VOOCSS 
ON    T'<    r\AX'    "VaSTIC    40N(nT    0* 

o»>«ta  oso  ui»>  as 


•»C4iTIC* 

ac4«iNos 

r'<4NSt.*Tio«  o«  fONtiON  aiSfaacHi 

■  NkCSTIUTI-G    4NTI'«*ICT|UN    »Ja4.ITICS 
rr    <^.4kTICS    IX«X<    »<W4|N0    COOrllTtONS 
or    «H|f   >-iiO^U.C4    SN4rT    Nt^*l'«aS. 
4»i4|S   STO  DIV.   aT 


«#1.4STtCS 

eotcr 

•MSTlk    C"«<i.S    'ON    KJir^TlNtaC. 
»«I.T-«ThTI.     *C«»t.4Tt    tH)    »M.TN(TM*k 
rf  (44CNTL4T'     IN    tTxCSS    0tk4t4Tiai>l 

TX-.M0N4t.   C'lt*   tNU   viscat.k44ric 

r«i4. 

4e>«ia  OTi  oi«>  14 


•»l.4tTICS 

(N«iNow«irr4c  TtSTs 

•LPUNI     rr     J    A^ir    4     ft40»    lk4rjN4i, 
•r«T'<C*    4bfN    UN    <It.t»«    ■C|N>04viP    4 
T>S.»»0»>|.4»T?C    N4T»>«l»l.S. 
40-OIS   SOO  Ul«>    I* 


•n.4STies 

•Ct.4S4TiaM   TINi 

tr<«.»k    |I'l4<4T|tlN    J»    NUNC     4«. 

^<^.»'j|»>n.i«s'  >\«.T«T»»CNa  Mti4Ti«t 

Tr    ■•>J«.LCU«.4«     allVlT     4«>    ■«A.(C'A.4* 
•'IVf    t>l»T«l>lv)T|>»., 

•e-«ia  «oo  ui««  14 


M-M 


tea 

VttMCUWTICITT 

■••silk    C"N»tS     IN    STMS4    *(t.414TlaM 

"<-    »OLT»lk»L    CMLIWIOC    14STICIKD 
rr   nlKTTLP.'T'WttTt    nu   »vt»STTi«ri* 
n.4«T|CUir    ST    tTMTL    Ht«Tk»KS<NI4TH 

VI>C<ICL4STI'  •^e*c*Tits. 

4»^|S    so*  Ul».     14 


•#ac4«  ocoiOMO 

4TN0S>»»»IC    TtlVCMTuac 

tr«r|SM''4L    •>4i.TSIS    <»    UltMN4l. 
TT<*l>4ruHC     «4M|«T|SNS    OlMIkO    rai4H 

» fw'<t  »T  MC-tH<ue  souNj. 
40MIS  MO  uiv«    a 


ocoioaa 

SMIT40T   UIO|l«COtNO 

rk»l'>  bl'TxlNITlON   4NU  COkk<XTIUN 
llK<l    «ai>    T'INMN4>T    »OL4a    C*NP>, 
rlHfSi     S1L*>    IM    >LLCT4|C    HI4T     r44CtNSl 
'IwtlOUS    ►0*"«.4*«     INWl41irNI     W*4<K 
((S-LLCTIbM.    SfiTxrflC    N4Tt4|4Lki 

i'««  niTiiT"**. 

*o^ia  OSS  uiv>  II 


•ML4«|SC0*ta 

S0t4a    a40l4T|QN 


*><otntLC'TM|C    S«TLI<»>T    l«l.4<«|NlTCHa 

4»>«is  sao  ui«*    a 


«»Ot4O00ll4»c|C    4N41.TSia 
•  IC    COWOUNCS 


»-l|.«kO««>rM|C    acH4<|0«>    1.44^    K4LI: 
ri.LCTNUl.TSI*>     4N0    HCOvKTIUN    NCCtMNIWI 
or    4t.«TLNIT>nMN|Nlt     In    4kll>      <CUTH4L 
»»-U    klOLIN*     »0«.UT|l»NS.       »irT|Nvm    CON- 

ritliNk  »u«  ^ht,.m^mlm,   |i|-olS-M- 

»T|fuTt'<    H*'^4i|NrS. 

•i>-«is  oa«  ji««    • 


TctTco  vtavTica 


«k4»T|l,    I  4<«IN4TI.S>    r04N»>     Ct.4STU- 
"CxIC    bO*l*)N«S     4NU    n-M|N*S    ac^t     SUN* 
jr,.TIU    Tl,    C'f    SJNNCkieNCt    ll'jSUNt 
TC    4    nt.rlM    "»     »T»0    TT     IN    T««     Xt4NI 
CrrrcT    Oh    r>TklC4l    4N0    ■«kN4N|C4c 

p«J"l.«1ll». 

•la  000  oi«*  14 


•VOCTtTMTkCNC   ■LAaTleS 
C0TST4U.I(*T|0N 

•Jl.ftlMT>l«    C4TST4tJLUtl' 

"k.'    'IN><1«    •'L4«4T>u    r4CSSuNt, 

4e»4is  SI*  ui».  i< 


•MknTMrbcoc  •i.4aTie» 

etCLCCTOIC   >00»C0TltS 


Tl<4NSt.4TIUN    or    FfWllON    MtSC4aCMI 
Oli.LtC'»IC    •NjrC^Tirs   0»   n.4STK5 
U^jC*    IUNII'Nn  *4r|4TIUNI    utcr*iC4k 
r(MN|N6   ur    'OiNT-CONTtCT    wlOOCk) 
"4j>«TOST«l'TI«»N    <»     SINtCk    C«»»T4t 

rr«4««iLlco*. 

4B.«is  STo         oiv>  as 


•ooLrcTwrkCNa  •kAtTica 
Nekccui,4«  sTuucTuoc 

CymuH.e    V4cUf«    0»    C»T»T4LLINITTl 
4Vl44(i4     StO't-Kl     LlNltrn    0»     C«»»T4L- 
ltN(    NlSluN*!     4N0    •V144«C     StUN.NCt 
Lf  .<Jf«    0»     4-0N»MX>J    XalONS    4S    4 
"•XTION    ur     TtNVt*4TuNl    rwN    ^OtTt  TNT- 

x.r  ,r.    tira  m  t6040t*^LIC   4CI0> 
•IS   tOT  Ut«.    I* 


oiTNCas 
ettkicTmc 


■TIM 


T<I4NS14T«0'<    O*    WtlON    «lSC4aCMI 
DtkLlCTNIC    "«0»rNT|f«    or    r%.4STICS 
l»V»<     l(«l{<N«    •40|4TIONi    tlCCTN|C4L 
r>«.,>«IN«.    lit    "nilNT-CONTtCT    wirocsi 
••^NtToSTNirTION    <»     <lNai.4    t«T»T«'. 
»T-TU»lllCC-.  % 

•O-ois  tfo  ol«>  as       I. 


eiie4Tio« 

4CCI.Lll<4*tJ    nfTt4|M4Tia4     0*    »OCT- 
ItU^NCNC    4k''    •^)Cr■UT4<>lt•N.    (LdTOWNS 
»N    CHLUNUl.C'atNr  I     C'<r4LT-«.4T4Lr7rO 
tlI'MTIONI    •»»teT    J»    »N(N1L>T  M4atNI> 
r-TNtK*t.SO>  >     4N0    CtS-^0I.T0VT4Uiri*.. 

•II  oa»  ul»>  14 


•#01.T«0* 

Mocitaioo 

■>»VtLl/«"NI     or    4    T44NSr4MtNr 

Sr-vaTln.   ('•"■WHT  ro4   4lHC*4rT 

»T*iC»j»«(.    -tT4«.1. 

•IS    001  Ut«.     I* 


VL*-IK> 


•  IklCOM  Cl 

*ossiiH.(  ns.THoes  roo  na^tMiwt 

W>«tL    SII.IC'Na-04S(0   MONOI«OS    4N0 
OOLTNC41. 

a»-*ia  OM  ot»*    • 


TMCOa 

tT«f»sca 

N4STIII    C<-«»tS    rjO    tMLTSTTNCNCi 
rOL»NllH»L     •Cxn.tTt    4W    PuLTk(rHVk 
Nf  rH«e«»L4Tr    In    (TMSS   Ntt.4>4T|0Ni 
T".SleN4i.    C'tU*    4NC   VISCOktASTIC 
C4II. 

>ta  OTI  OIV*    I* 


au»n.in 

■UIOM 


OOTfM 

•  4Tt.*    4t«0NrTf0N 

iN>'><ct<>  ►x'snci.    >-ccm4mIsns 

4>k0r|4TtU    'IIH    L^nO    CiroMlkt     TO 
•  «lf<. 

Ill    OOa  OIV.     14 


niONi4(.s 

raxCTIONO 

C>Tt"»4L    '■a.TN<W|4kS    4nll    1>H. 

ir-os  or  tM«   ucNfv4Ti»c  or  4  44TI 

ru<TION. 

a»^i«  0*1  ui«.  IS 


(tTNONKLS 
MMKO   T««0OT 

4I.NWS1     P-l<«.    •NO'M.^*    «4.l«44rU    OT 

•    »*Ol.»NOm4'  . 

a»-«ia  00a  ui«>  IS 


ILTN0NI4CS 
•PTINI14TI0N 

*U«.TN(/N|«L    4»rNei|N4TIWN    TO    0TN4NIC 

r>,xw4N«iNe. 

•^«IS   SOO  0I«>    IS 


iLrNeNi4(.s 

TMIOOT 

NNOur   !•••?   Tm<  Nunac"  >*   roiivs 

or  X44TCU    »»    4    rXTNON|4t.     IS    riNITt. 

IS  oao  OIV.  IS 


itwiNTk  ocMiec 

VIK0Ct.4STle|TT 

NaSTtil    C"««(S     Ik    STnCS*    *tL4ll4TlaN 

rr^  roc'Tifi.  c>N.o«ii.t  rLkSTicuco 
r»  qiocT<Lr»TN4«.tTt.  4nu  rvLTSTTMia, 
rt.isricuLr  ar  cthtl  Hiiri.nosrH4Tii 
»»j<:jtL4sii'  •k<o»rkTi(s. 

IS  ao*  ut«.  14 


4T|0« 
•tNCTICS 

ItOMtk   O'NkTIC   l.e40S   tmO   TMk   ncTCR- 
"l.4Tiv)N  ur  rjPuL4ri0k  stnuctmc. 
•0-4IS  eas  ul»>  I* 


itlTiON  riaeiM 
mticnoticm.  rocetCTiON 


r4|L41ia4k    Tai4N0Uk4TllA. 

at>-aia  o«a  oiv.  la 


aasit^  coH»otMOS 

0MTSic4k  mx^rcaTica 

tLCCTK|C«i.    4N')    ■4k«TK    INia^RTKS 

or  •o»4s»U'-   4Nr  at/aiQiuN  ti.N«sTCN 

rN,.N^tl     kIN'Lt    tTyiT4L    COkOK  f  IVlTUSI 
••4„NtT|C     SU'CCTIIIlLlTr. 

a*-ais  TM  ui«>    4 


«f  ftWITltL    TI«OOT 

MOTlak   eirrtOCHTIM.   lOIMTIONt 

acNv^aN"    i'<Tra«4L  arcH4iON  ntTmoo 

I*    KNtaaLI'tU    4TI4LLT    ST«<IT4IC 

la  Tso  ui««  IS 


4N    IN*tST|N4TI0N   or   aOblft-Ca.CCTO 
LTTt   ruCL  crtLS. 

*o-aia  TOO  oiv>    T 


us 

UWMCMIMO  tlTCS 

ru4t.M   bC-LMTtON   440   UlSTNlauTIO 
i.tf<x    r4CII.ITIlt    STSTCN    M4«««4|.    — 

riACo  iNsi4ictu  survoaT  lauirNCNT. 

4»-ais  000  ou«  la 


waoNtTOMIOOnOTIMOICa 

iNvLSTicrioN  or  N4Tcai4t.s  roo  UK 

t''    4    •WGM.T'><<roaOnTN4»|C    rOrnl*    «rNt.a4- 
TC    iMn.aall'^    4T    4    •4U.    TLN»'C'<4TUNt     |4 
T«^    N4Nr4.    J-'OO   TO   «»0J   ». 
•0-aii  •!•  uiv.   14 


•*oo(a  survLitt 

"OOULCS    ICLrCTOONICI 


$r«Ku4H0  rwaCN  surf%.T  hocullSi 
OA-aia  >rr  uiv>    t 


su*>^>kil*-k  U4T4  ro4  TNL  u.yu.prncNT 

^''J    ST4l«,4«'-U4T|nN    or    NOwMd    4MI 

•r,.«rcu  i.ue<  ING  aruui4t>eNTs>  r4o«l- 

Ott'lN    l»     nMVJl.CS>     4N0    THt    IfSIRN    4« 

nfr'LO^^itNT  or  "onucis   In  Mtr4iK4iH.c 
r»<.«4<i4.s. 

•la  oai  ui»>    0 


Liriws 

osciu.oooiipMa 


sruu*  ur  r<JCL:4M  h4uI4|icn  trrtxTs. 
-aia  000  OIV.  ae 


at  ssuoc 

"(4sua(i«nr 

4TaNic  r»accsscs  in  MKi.iuM 
r4acs. 

«»-4ii  «*t  OIV.  as 


•McsauMc  vtsarLS 

riuio  rcoa 


f    «    't4>«k. 

aoMia  OSS 


■'44.rSIS    0»     P«t»SV«C    ■4«t.S 

UIV.     a 


■  l«4«T   CCUJ 

•uactoc  ccita 

TCSTiw.  -Nu  cv4«.u4riaN  or  imiimht 

«l««I.INC   Ct'LS  4>K<  saTTraits. 

ac^ia  aos  otv.     t 


•|N4«T    CCLLS 
•  14 


r4S><IC4TTU«i    4Nr    TttTINo   C>    ^O-VULf 
SfklLS   >(41T»a»    rtfk^.      COkkCSlUN   STJDT 
f..|    T.<r    »4(.N'SIJN-ft4|>a.CS»    STto. 
fVrLf    m     4-«dNI«    SOCJTIONS. 

40-aia  ooa        aiv.  ? 


a  «T4i.a 

0-O4T  oirrK4CTioN  4N«krtta 

•  04LTSIS    Of     TMC    a»>40CklN«    Jf 

'•'•"ta  r4TT»a'«  rr4kS  r«ON  cct'J  •n«mii 

C    4NO    m.1    ><t4».t. 

•••4IS  a»o  uiv>   IT 


(ouir«(MT 
TM4NsroaNCO« 

MIOm    >>0*rN>    MIS')    VULTaa 

r»i.ijfNC»   T>'4NSroaMCa. 

la  o»o  Biv. 


•raeoaoiLITT 

M4Tal>    44.( 


r^aua  Ha>Mi4diLITT  roa  laaNsafssiaN 
or    <n.SS4u4S    T.«oiJ«n    4   OIKktTc    >«NOaT- 
Lr>t    CU>N<UNIC4T|0N    CM4NNCk. 

«»-«is  sao  uiv.    0 


ILITT 
•C4TMCa    rOMC4STlNO 


Tr>aik4L  ru«cC4sTi<«a  Tlcmh^ucs. 
-ais  oao  ulv.     a 


■rooocs  iCLtCTaoaaoNtTfCi 

(irkOSIVlS    tNITUTOOS 

MCNO    STUXItSI     4N    4UJUSI4M.IL    f«0M 
4SkCN0LT    TPa   use    OITm    t>«    SLOTTCO 
ItkC. 

4e-aia  OM  UIV.    a 


aMMeuCTION 

riacB  acsiaToas 

•40w..tti«N  or  riLN  TTr«.  f  la 
ar^itruas. 
40>aia  osi  uiv.     0 


•raoowCTiON 

TK4NSIST0M 

'    NceM4KU4Tiiw  or  si.Nlcuac4<Toa 
rr.jccs. 
ae-ais  ota  ulv.    a 


r<n.Mt*Tfn  Kiel*'**.  •  *••  IMIM- 


cartTti,  tTauCTWK 

•■•aciMtH  '04  e*v»r*k  tTawctg 

MMI4    TM  UIV.    <» 


■MMIWIM    IC 

ei«iT«b  tmmntit* 

■Hie-*   wmM.'*   *LL    l>»UT-<iuT^T 
ru^TIWNk. 


UTKM'    •■«■•■   CKK«l>'TI(Ma.    Hlct- 
••V     iCU    UtC<»«C    TO   riti.0   w*   »L>MT 

I'N.coeti. 


CSMC^flNk    -CI*!.    ItTfUOS   TC    rt«|ll 
PI  4MT    IkTCMM   taul«*Lt.>iT». 


cja^tk'  i-imiOtM  tTtrtns  »*i«<«t. 
p*i «<<••*  *  rou.CCt|ON  or  *«>Tt«s  n«^ 
<v>,t'«<«|i«i  *»•  >»t**Tiois   ■•#oa»«TiaM. 
••-•la  »M  i>i».  10 

*  ti'«M.«Ttu  T(L>.*«tMT  u*T«  jiatcr 

*e-«u  Ma  jiv.  >e 


$Cr    Cbf'Tt.4     ••0«M*H    kllTI.*^ 

*»>«ia  ••T  ai«.  >o 


j'lLiii  <rktit  iwm»ii«w  f»«ciric*- 

Tf,C<tl     cunt    ClSTIOK.    IKOnt^l. 


«    (ULL    •'*«u   /f>Oi    *    "f.UCO   JW>> 
Tlu<«.     l»   '•""MIO. 

•  I<  TM  ai».   JO 


C-M»Mtka    W^HtTIlK    INBIMXTIOX* 

'•v   f»«.  •lI'""»  »j»»o«t  T«*t.  u»».r>  Ik 
fliuMwT    o<    n<>d    SrktCt   «(n|CLCa. 


■!«•  irowuTtUi 
Mat  wniM»r«  cocmcicvr* 

«lMT«Ma   •«j«a«»  roa   COnTbTl^k 
t»^il   VM  0I««    » 


i|a«  iroiWuTtMl 
TIC    T*^ 


•««ri<i»  )»!'•■■. 

*»-«tt  MO  ot«.  lo 


i*Mn|M«  iconvuTtMi 
"OOCk*   <»|aiit.4TiaMI 

lomi^tt^'l   ««T   ia«c|an  »l«Ub*TUI 

M-«i<  oar  uivi    • 


aiwiwa  iceivuTtati 

M(»MUTiM 

ntlLKIfTKlM    or    tHL    MI(r*»«Tt0(l    U* 
*    aCr    UP    kT«McNUt1UC0    THCaVCU*  U«1C 

•  II   **•  OIV>    2> 


■»«oyi»iiw|i»  leawvttMi 

»l*a  LMMUMCS 


•••^li  aat  oi»>  M 


■»«a— 4»wtna  lewwwTtMi 

vuNCMCo  c*ao« 

o^uiiiK  i<isr«ucTiu«s  FIB  ri« 
•II  m  m«.  M 


■iMtiiinia  leawumai 

■UIMItlTT 

^LMHIk'Tf    n;il*N    rOM    CC•■^iTtH 
0*x««U«1IO*-t> 

•il   TaiT  0I«>    M 


■aaaaMHiN*  icanvvTwa) 
a*TCi4.iTt  WTvaaa* 

IWIM    OrtM    <T4T|>M    •«»»»«     IIM 

■>li.ctr<Mi  »  Oi^atTiNfc  |N*iauciloi>t. 
«*>«ia  fM  ui*.  It 


■••■•iMiak  irawtfaai 
si«ik<Tie« 

iNTmxwc^itM  '0  u«i>*w'roi>4fu 

•i«IMt>Mrictl    aCC*l<M   jnci    *  M>^ 
•»*-«>l«c  c«-wM«t  rno  ^iTuatL  ureuc- 
TivN.     •icT'O'i  rati   n^iremmiie   r>«o<ic" 

M>i«l«>. 

•I*  «t«  Ul»>    M 


•MwauMMiMa  icowuttut) 

tT*T|tT|C*k    aMLTSIt 

■  ITH  Mia«is<»>  ro*  >!«>>•»•  C4T*. 
*0-«ll  aai  dtO'  ye 


'H.vtLb«'0'>ll    or   HI«n.STf>t>.arn   tU.9T« 
P*    CKTurANlr    at*^TCM    >0<M>>i4l     «0| 

I»^l»   *M  Ul«<    IT 


tlTIMIIMa  or  *4n«>vili.lT|(t  <•- 
S'V.MTin  »|»H  TMf   f   irtTlallc   «» 

eivalT*k    I.U»Ull*    ri.C>M||OUt.t> 

•II  Ota  oi«*  I* 


■»«o«««wwiw  Kowvmai 
Tt«a«» 

L**lit-tK.X»    »«(V,D*W||I«.    tTiri»l 

»ni.vl«.  tirrk«i«T|«(.  (giMi  lefts  n*  A 
•  t>   Ml  Bl«>    10 


■oaa««Mi>«  L'lautaaa 
■i4Ti«<MTiCM  koaie 

MTHObvt •  I sM    T«   U4|-*uT0a*TC0 
VAIMt'UTKSI     «teT|J«i    jnTI     4    HO- 

e«*'r<ivt  l4~»u*m  rK«  ■•4Tuii4t.  jrouC- 
Ttvi.     ucT'oo  Ttni  4iTan4Tic   rxonc" 

P*UVl^Na* 

40^11  oaa  oi«*  M 


•^•0»4a4T|Oai 

4tiTc>M*a 


I  aM  ui«.    • 


4«4Tiei« 

eeu»i.co  4«mn4a 

THrUMHI'ti.    ««    Cl>a*ll«.».l4<. 

STjOICt    u*     ••lllL'mtS  4W    4««*T«     IN    4 

Tlv<i  4t.aiA   •wi'ilTi.  Tttti.itri   MM*r 

|M    t    »4a4U.'L    in.«Tk  X&IOa. 

•i>  osa  oi«>    • 


>4«4T|eN 
••44MCTIC    rifLO* 

•M<»>4«^r*o«  o*  i.i.icTiiuM4bi«ric 

•  4,Ct    T>4luu«n    44SMt.ro>CT|«i    PL4SV4k. 

•II  oia  uiv«    • 


4riaM 
vuLM  i<oeui.<Tiaii 


>jv.K  r«'^444ri>m  In  oatiN. 
4»-«ia  OT*  ot«<     • 


•P<l«»4a4TI0M 


t»^'l"(*-T4k    l'>vctrik4iio<t  or  tutAj 
•••t    K«ITC*l>lb    In    thc    4rM>t'Ht.M. 

•0^ia  aai  uiv.    • 


kL4«T    M4l«a 

auMtiiw  aATt 

MTL-mlxaTIIM   or    lllLlO   raO»U.L4i|T 
•TK««V>nwMM>>K«  •4Tt.l    «T    n«ttUi<l.T|ia 

T»4et. 

•II    oil  DIV.    10 


«»»aHU.4l»TI 

aumiNa  aart 

'<t4tu«it.>v«r  o»  ri»  i>wvTuii  ce- 
»(\.'r<e>   4N0  *kMNi<<«.  ■4Tt  or  lOtlO 

»o^it  aas  ui«'  it 


u.4trTa 
ecroN4Tiona 

'XTUft*?!"^    |l||TI4TiU   •«    HltM   mt»- 

»i'«f  rwn  LO*ni>M  n»   •  toLib  c<p«.o$ivt> 
4»-«ia  aa«  oi«*  a 


Toaacoa  ca*a«—Ta 

rxf  iM.»i<-ia  4<>o  rctriMk  a>   4  Toi>- 
fuo  r»on.t.'.f  oith  ■4*f-*tikt(u  »t.4at> 
•II  «aa  DIV.  SI 


kkcat 

ca«iT4Tiaa 


(waiwi 


l«.(iint.k-*IN'eiL  C4na(«>tl4Ca  (ITh 

T*a>tIVfb4(.    kl'T    ei«T4iaU1IO«*. 

*»-«l)  •!•  iJlV.      • 


•aaoTicTivt  ca«<«iaa« 

*40I04CT|VC    liOToact 

TM(  4»»o*aiio<i  ar  440lw4(Ti«t  r* 

OVT     MUKuCT*     InT')    rxt    0001     TMIJU**. 
KI'H.11    4<«|    Ot-.    VOUNM. 

•  It  aia         olv.  la 


•aaoTiiNt 

•aaaaariaa  taiokaaicabt 

4jt«)M'il'>a  ar   vttsr  aaw«ll«   la- 

L4u(LCUI     Ik    CU.I4r    niu.414.    4a'l     Ik 

a4..cac4TK   •■•W'tcicwv. 
•II  laa  Olv.  la 


tTCaOLoav 
aiaciaaaaawtta 

•«u«»i  ><<-TuMt  In  civic  aCTigai 
»»».tc»i"  ••.••ot4Ttn  ai'i|.iowi4avr. 
ae^it  aaT  otv.  «• 


•MTCMOLaaT 
LCaaaiaa 

Tao>CHui'-i  cuaPiTi  >ii4t.  •>«uaaalL|T 

Lr*«<im«    (I'M    ■«4«|«6ruL    4ML    «!•>> 

a(«<tl>»brut.   «Tiam.|. 

•II  art  olv.  tl 


■^vCManaToa  tpsts 

aoraat  r<-aMlt  raacalaa  »I'm 

OlolJCU   4TT'><l|Oa    T"    CUt4M.CUt> 

vt>u4L-   4MC'  4JOM0aT  tiaaais. 
•II  «•«  alv.  t« 


•auailC  MaLTM 
MUCU4a  aMaaac 


,csT|iUTt  or  Ht4t.TH  aauvLtk*  I*  Im 
i-aircn  «i*T't  '0«.i.oa|N«  4  Mwr^at 
T'V.V'.OkUCLf  *a    *Tr*c«. 

•II    TaT  Olv.    I* 


•^uacie  icacTM 
aMtLTtat 

t<4t.u4il»a  jr   r<«  >i4C4.T|a(  >«4cTm 
ST*T>js  or   T>^  *oauk4Ttoa  4MC  t.«  a4>«sc 
<<•  cJ«^.ii4<fo<»i  Our  TO  v<kTC4  iiviNa. 
40^11  eta  oiv.  la 


•aiMLic  aPiMia« 

sj-w.  cue- 1  live  wo«4CL4iit  or 

<«>-.t    CNIIUMl'l.    0«>lalO«    CM4MU. 

40^is  saa  Olv.  t* 


u«fric4Tiaa 
tcaieaMowcTMia 

LMt«<1U«l     tUWtT    IM    If*.    r<MMIC4 

»l>/"i  n»  LLCTMoaic  a4rcai4i.». 
4e>ait  aaa  otv.  ts 


•rraocrii* 

avNTMaia  ie>«MitTaTi 

roaaaiio"  gr  siaMtVLl  »"eM  uaaiv 
T|<es  ur  ■•c*<lxt-i>a>0|4twO>IJ«i 
tLLCTkO^HlL'C    SU9<riTuTiea   4aj    TMt 
C4«M«    POO'Lta. 

40-aii  o»t  Olv.     • 


•auaeaurokc  naMura 
viaa4Tiea 

c  M>^;T4Tto4  or  trrccT  «*  auaoav 

a^c  via«4Tio^  11  roaaiMA*. 
TraNSIMbM. 

•It  aaa  UIV.  to 


aauaLiTT  coMTatH. 
auieco  aiaaikt  c 


4ccii>i4«<-t  aoaaaavi  rktaHT  TtaT 

"IllILl    OS. 

4e-«ii  aTo  otv.  It 


•au««Tt/a  acCMAxlCa 

tkfCTiie  riruia 

wt'tior  cguiv4ctMTa  rwM  aaouMU 
STaTLt  a»  ctij|»«LtkT  (Licmcat. 
4A^il  aaT  uiv.  i» 


m-u 


aauaMTun  ncCMaaica 
race  aaaicai* 

aU4«TUM    -^tlMNKl    jr    MuJ     tTMllLITT. 

aauur  T>«aa«  4>in  cooauiaait  T«ai«rga- 
vttida  aaiatctt. 

•II  aaa  UIV.  n 


iirrcaaat.  Ta4tia^a«aa 

*M*M    ■(Ta|CV4t.    4«0    MMTMUN 

afcoatTMwcTio^. 

ao-«is  laa  otv.  t» 


•auanTua  ntCMaaici 
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coartaaart   ua  tmi  >ouaw4TI»«a  W 
ovaarun  ■«.c>'4kiei. 

••i-aii  aat  otv.  ti 


aaiMMTI^  «tCM*a|Ca 

Tcaaoa  44u«.Tti« 

a^Mdua  CiMiv4ciaTt  tnco  ru 

rv*LJ4Tl    IW'ail    CL4>t<lTS. 

4^ait  aai  DIV.  t* 


•auaarun  aT4Ti«Tica 

TaaatyoaaaTtawa  iMTHCMTieai 

oaucHi  T'aatrnwurioa  la  tmk  TM(aM« 
or  ri.aau.*ciTtiai   lor-TtMM atTuaf 
t>ia   •4Vl    4'aao>|a4Tioa. 
a^ait  aai  otv.  t* 


••uaaTt 

ULTa4aaaic  aaouTiaa 

»He  >itsTaii.|T*  f»  ui.Tii4toaic  aao- 
'•^•riu..  IN  auaaTt  aiuu. 
4a>ait  aaa  siv.     a 

■auaari  aataaaTaas 
aaHuaacTuaiaa  MTMoea 

aaouutlN'   4  »Ca|-»aicUloa  «i4aT/ 
ca««TM.  (Mi«   la  4a  tv4cu4ur  •c4ss 
"Oiota.      uc«liM  ir   it-KC  xtfOaaTMia, 
•a-aii  aaa  olv.     a 


■auaaTt  au«Ma*aaa 
aatciaiaa  riNiaMiaa 

aaccisio-    m.ii%%  taCkOaati  CavaTac 
uaiT*   Ik  TMT   >  ff  in  ac  aaMC. 

ae-aia  aaT  otv.    a 


•atxuciaa  rtcaav 

Ck»     ■t|Ml%4TtO 


II 


tT4Ti»iirAt,  lariatkct  »aa  aiaTn 
»Mu  u(4Th  a-vmiaa  aoocia. 
•e-att  aia  utv.  la 


tutiaa  TMaav 

IlLITT 


4aat.tC4TTaa 
tCkVICl  liart. 
««-aii  aTa 


autJttaa  TMCgav  To 
olv.    IS 


TUT  cauiantar  iCLSCTaaalcai 

ocsiaa  4M>  rt^*iC4rio<i  or   4k  (•• 

afalkCkTM.    TtaT.Sfu    •404a   r4Cll.lTT 

aHiCM  aitk  't   USCP  To  rcil  4ao 

fV>L>i4Tr    TMT    4raL|C<aiLlTt    CT    CtaT4IN 

•  «j4k   T(c>aiTuucs   4k0  coaawMtaTt  TO 
MluH-»o«(.Mt   Ljaa>a«k«e  ■44>4»  aiMSLiaa. 
40-aia  aaT  oiv.    • 


R4e4a  cauiMcaT 
TtaTt 

ocsita  4>v  r4aaiC4TiON  or  *k  it- 
atHikikT4t.  TOT-atD  *404a  r4Cti,iTT 
•xiC"  "ILI  1  jup  to  Trti  4*0 

fV«I.U4Tt    tM»    4aaLIC4BlLlTt    Or    C(rT4IN 
•4u4«    TCLMIIUUCS    4k0    COkawktkTt    TO 

at..-4-ao8t«>   LJN«-a4aM  •4t<4a   aMoaLlaa. 
*e-ait  aaT  DIV.     a 


Thc  (v4i.<'4tioa  4ko  Ttaiiaa  ur  cta- 
T4|k  a404a  TicHNlouci  4raklC4*ct   to 
Mt,.M-*a«i«  I  0N6-a4Nac  R40aB  aajai.tns. 
*»-aii  aaa  oiv.    a 


aaOBa  oacaaTaaa 
aaat  caaTM 


Llact  ur 
se«.4«  ui»«. 
aA-aii  Ota 


a4a(..C4aTM  Cka.aiaT  aa  T(« 
Olv.     t 


MUMM  auLMa 

I    ■4Tt 

a<MT4a«.(  suavtT  acrca  roa  kc4iua(- 
ac.T  or  >  a<T  h4i«nos  *tawCi4Tte  (itm 
R4u4«   ii.a4<'  aaiaao  WTCai. 
ao-aii  aai  oiv.  ta 


gOA-RAO 


••n4a  kCPdvtk  grTiaUATiOk  ram 
lanT  rikOTaa. 

It  BTI  otv.    l« 


>t4T|oa  Ma4ac 
tUCTaeatawfTic  lavca 

t«"«»   caviasidk  rno"  iitcrao- 

"4„<«TIC    TO    Statlk    ITNCMGT.        4»ai.l- 

CaTioa  or  4»  laaLOuiku  aiai  4«.»4a4Tii» 
TO  T^|»  kTu^T  riTM  «.4tt  aaii  ak4«Tlc. 
Ill  lOa  otv.  ja 


aTien  04«4ac 
naea4Taaiti 

4  •aniarioa  irrccrt  ckBOaaruav 

TVUJ    L4«ka    a4RTICI.t    4«.CI  LCa4T0M». 

la  aai  DIV.  to 


AiaTioa  aa«4ac 
■anaiMA 

a4ni4Tio»  trrccTSi  H4Tt.aiat.a  4i«i 
ervtccti  4a<TNacTs. 

II  laa  UIV.  to 


letaTloa  oaa4aa 
atvicas 

a4ni4tie>'  LrrccTs  sT*Ti.>cr  rt^-vti 
acfomi  i»»«ci4i.LT  oa  iLUTaoaic  coa- 
rn',irkTt. 
a^aii  aaT  uiv.  to 


lUTion  crrrcTs 
aaaTaaCTa 

aoaTia.T  ackcasfoaa  List  iNCkuoia 

•akT*4CTS    or    TMf    a*0|4Tf0M   crrLCTt 
laFI>«a4T|u«,    CLxTCai     JIH.T     |»,     ■•*«. 

a»-«ii  aaa  uiv.  to 


aaouiio^  trrerisi  a4Tt.ai«t.a  4nu 

OCvlCtkl  4(«T««eTf. 

a*-«ii  laa         otv.  to 

lUTioa  craacTa 
•acTtau 

TH>kSt.4TIU'«   or    kOvlCT    MtSttaCH   oo 

tn..t<ia«  a4»i4T!<xii  Ik  TMt  no-hiCTioa 
or  ateTCk|4i.  M(c*4<i4Tioas. 
II  laa  UIV.  la 


taTioN  caatCTa 
caail4L  caaLCa 

aaoiaiio^  irrtCTt  oa  Cwa>l4t. 
catictt. 

■la  aaa  otv.  ta 


laTioa  cratCTa 
cawNTCRa(4a<«ca 

eouaTtkaraMacs  roa  T.«.a*>L  •4BI4> 
Tiga  frricT«  ur  <«XLr4«  ■t.4aaka. 
It    TII  OIV.    to 


laTian  trace Ta 
nocaca 

aoaT.«.T   •Ckitsioa  LIST  or    t 
>4u|4T|aa  crrtCTS   iNrMa4i|oa 

CFkTi.*, 

II  ail  DIV.   I* 


i4ei4Tiaa  taracTa 
aeau(.4Tioii 

Tao-u|i<-tloati.  aaauOM  •4k«  aoMt 
or   CCLL   cut. "aid  taaoKO  10  atJiaTlon. 
tao-aii  aaa  otv.  la 


•UTiaa  caatcTa 

laaaec  aaviaaaacaTii.  caneiTiaMa 

TtVtLurwrkT.     TttT|k6>     C4i.IW4TI0« 

»ku  rLia.li  '>r  *  *4uitTiaa  c».vi«0NnL<«- 

f»L   tartkiaaat.  tkCLU'lia«  *10vh.tI0n 

t' u  akaLTSl*  ur  TMi.  n4T4  k4TM(itro  raoa 

■fac  issckTiaLLT  ioiaTic4L  MTs  or  rouN 
Ik^THuatkit  rLOak  ON   taO  4Tl4S  SCIia- 

Tiric   -kiWOL*  »Oji    IN  IKC    ia«t  4W) 
rnxc  ia»J. 
aA>ais  ita  UIV.     t 


PI4TI0M  ncatuacaCNT  aTlTtaa 
•AOfXOaiCaL    CONTtKKMTiail 


r 


■*0I0LU«*C4L  anNiTORiaa  SviTCaa. 
It  aai  utv.  la 


>0t4Tiea  ncasuacacNT  aTiTcna  caMPONKMrt 
(loect  laaaicoNoucTaat 

acsaoau  or  siLlcoa.  lithium 
lairrcu.  f-i-a  j-iacriON  OlOOts  TO 
I4><4T  tcactt  roa  cv4Lw4T|oa  or 
rMLia  ucitCTioN  C4r4aiLiTU>. 
411  aaa  UIV.     a 


•aaouTioa  MtaauacnCMT  araTtna  coaaawirTa 

tXIO   aT4Tt    PMTSICS 

iiLiccN  p|uM  sraucTuaLS  on  solid 
»T»TC  64an4  a4ul4ri<Mi  ucTLCToaa. 

40.411    Til  otv.    to 


aa4oi4Ttoa  NONiToaa 
aawu  caiuiea 

kkOioLuc'caL  aoNiiaHiaa  stsicas. 
4e.ait  ail  OIV.  la 


44010  conaiMie4Tiea  svtTcaa 
atLi4aiLlTT 

0<    M(»'t4''l-«i    4    l,ll,IT4L    atSSMX     To 

taLaL4sc  H«->i)a«iLiTr   jr  cuarccT 

•rtfi  10*. 

40>«it  aia  UIV.     • 


M4CI0  atccivcaa 
ecslaa 

aaniti  kCtivta  u(si<ia. 

40.411    TO*  Olv. 


>4Cto  acccivcat 
aauiorataucac'  laTcaraaCHCC 

laaaovir:"    T>.r    IkTKfiaLkCt    aaoTCC- 
TtuN  or  hkOTO  accmi'iN  or  *>  sir.N4(.S 
•■T  taPLOTia'.  koaLl«ira«  rcu»4Cas  in 
Titt    HIOM   mrguLNCT    »4aT    Or    THC 
•rLllviat.  i*-ST4LL4iiaa. 
40>aii  aaa  utv,     • 


a40tO  RCCCrTIPN 

CLCcTaoM4tMrTic  a4vt  atrkUTieaa 

saraavL  acccartoa  ac4a  4  eoasTLl* 
40.411  oao  UIV.    a 

•4010  acL.4T  avaTcaa 
octiaa 

otsiaa  or  4iaaoMat  a40io  acw4T 
CPxauNlcaifMi  ivSTfcat. 
ao.ait  aaa  oiv.     a 


R40IO  Toacaa 
LiaMTtaa  cauiaacwr 

CUNkvicutTr  or   T4LL  aaulo  4ao 
Tt^r.-vtslbN  roa(»$   Ik  aA«eiN«L   rlSu4(. 
rLilMT  auLI«    acaTML*. 

•II  laa  UIV.  I* 


•4010  •4vca 
aaaaaariaa  laMraieaki 

aaoNCIO-IO.IC    aoOC    laiuraMrioa    Ik 
T>^    loaowaff-af..      tmc   uiaiLtiOk  or   aiNi- 

"I'X    4B$OfcKTto>   or    a    H  MOtiLSl  OJa   rL4NC 
•  •«(    Taa«L»<lk6    «    HOaObCNLOkiS    SLAM. 

a».ai»  Mt  OIV.  ts 


■4010   •4VCt 

oirraacTioM 

CLCCTauN  CJNTCaT   vaaiailofts  in 
THL  4uMoa4L   luaosaMcac, 
4e.«ii  aai  otv.    i 


••4010    ■4VCS 

laceacacaT  scaTTcaiaa 

aLasaa  *<'suk4krt   t»   taka»ita(.NT 
SCaTTeaiNb  "T  aa^io  aavcs  ritOk  a 
ruLLT    lONIfo  aLasn4, 

II  aat  OIV.  ta 


R40ie4CTivc  r4u.auT 
a4iaTCN4i<cc  vtMlCLia 

THC  rt4SiaiLirT  or  «  aauurioa 
•auTccTiu  cxaauNieaTiUNt  atraia 
vfalCLl. 

40.411    I|«  OIV.    II 


440l04CT|vt   isoToaca 

4aaoaaTto«  laioLaatcaki 

TMC  aakOaariON  or  aaoitaiCTivc  rau.. 
OUT  ravoucT*   into  ii»  boot  thbuusm 
ry.<k»  aki/  oata  bWnos. 
40.ait  aia  OIV.  la 


K40l04CTIVt    tSOTOaca 
CHaoaiUM 

CMaua|uK.5t  NucLfaa  oa«caT4rioa  la 

4   cealua   HAONCttUa  •||TR4T|.   CRTSTaL. 
40^11   III  Otv.    ts 


••40loratou(acv 
4TTcaiMToaa 

<40iorKC'>a.NCr  aTTCNuaiua  ar  ria. 

»ITC.Ct44a|r    aarC*l4Lt    TO   arOTtCT 

fLterBuciPLtsive  icviccs  r»oa 

^auaious   iNiTUTink. 

40.aii  aaa  ulv.     a 


•ru«T  gr  iiMcwMciKt  iwwK>iW  euK 
TO  •raucitM**  I*  Miw  ■Mitracanacv 
riu.M. 


cartTM.  MCTiriuS 

•  IblCM  MMTMIXIW   THIt  kChtlTIVIT*. 

II  •••  ei«<    • 


•M*i«Mnutnrr  unvmvmmu 
mnm»  aiMiu  c« 


•»«ll   Ml  0I««    » 


MiwanuucT  II 
•Mio  metnim 

Tion  V  (u«to  acecPTioM  »  u>  >i«<u«.i 

•T   CM^OTIIM   aiOllLtW   rt4A*«CrU    IM 
TM  hIAh  nfoucncv  PMT  ■*   TMC 
■CCtlVIMk    l«*>*U.*TIOn. 

M-«if  M*  aiv*    • 


*ie 


T«a  ocviccs 


IMTtWiavnct  Wmavio*  uT  tot,lo 
titrt  ot*Uf»»     acicairTiaM  or 

•U  «M  Ol»>     • 


ic  nut 


M«t*«*TIOi«   90 


T>«  >i>si«o<c<rr  gr  tw  vtaTiCM. 
•l»mi>uiio>  ur  9to>K  r*an  *  »auM 

Ml  WT  MVt     a 


ie«««ct 

Cksue  NcitMT  it«ic«rw« 

•40io*aH'<c  oa*c*v*rion»  uM 

OUXOM    CI."«M   L*TUS« 


euiM 

l«tTaM<*^*TIOii  rM   MMtCt- 
■  ••1^   Mb>«t>taS. 

ill   •!•  0I«<      t 


ie«k 

•UM>TIT1*I«C    MTCIM|<U1I<M   (IT    ^lur 
Mu    Ut*t.    P*fCI»|T«Tt«»   CT    MIMa    tCMO 

■f*VMl  •%*?<. 

M-«U  •••  aiv.    a  .. 


(ACTIM  KIMlTICa 

Kl«rict  or  TMC  aftcTluMt  or 

Oa<.WIO->M4.0<«>MTI>«.    tOCNTkl     •«CM*«l]ia 

•r  Cdnn^a  fcritm. 


TION    KIMITIC* 

let 


MTk.W>IM<TiaM    or    fdWUIIOk   COI*- 
•▼*<«Tt    MO   oOUM    «<»0'l»«'>T    l^illCtk 

rch.  *  »TST(o  10  itt  *w  ail  c9Mnx« 

fOulkl«>IU«    MtACTIOWk. 

•IS   TM  Dl«.    it 


•atACTioM  inroMUTi 

tl«»a|«C-T*t.    tTuOKt   <■»    «ttMCI*ll«C 
««H|MLCt    I-    IMI1IMM.ITT. 

•IS  so*  oiv-  at 


•rrvriiv  MOUIM.  ru  xutie  ••  • 
ftxnoM  or  ocyKTiOMt  in  nactrvcu 
no^ixniTv  ragn  mi  *o«»T*iieti  kCvC4.> 
a»i«ts  s*i  ai«.  at 


wtrcktc  or  mjn.fm  mwUI*mt 
rO<C«   VMIT    rutt.   %los    TO   tlMM-trtP 
•C-CNt«T    ><<T|l|t. 

»»^kM  y»  uiv.  ao 


IHMCT   tii>MIMt 


<WM.  Tii»  aocui  iw*ci  racaiCTioa. 
IS  iM  UIV.  aa 


M>«    kUt'-KIVf    COIMCLAItt    0 

■e^c  iMouiii>«  urimok  c'Knti. 
to-«is  tM  OIK.  at 


■ctnaiMTiia  MACrit 
mAt  Tttmw 


T«Mitiur*  icir-raAKtrtii 

M^Tt   or    C«T«LTT|C   aCCOaMUMTtOM    IM 

•  kTcr-wMC'iON  n.o«  or  •ia»ie 
O'roCN. 

•la  SM  Div.  at 


leenaiiMTioH  M«ctitM 
tanieoiwucTaiit 

»ot«iiiLC  x&CMMiiin  or  ■•OKfietk^st 
•tcemiiHTiMi  actcrioMt  in  u«icom)uc- 

TOMS  I    TSMtlATION   Or    «0M  Itk    MCMMCM. 

•IS  laa  01*.  at 


llntTit 


WCW^IN'TIOM  Of  •lont  *?  ri« 
tUM«4Ct  or  TMUtHOcouri^  rHOCtli 
c*T*kTTic  wriyiTus  jr  i^Tttt. 

•I*  0M  oiv.  at 


(ceaoiiN  trtnnt 

ILXCTRICM.   MMTUTIU 

•tlTO««TI'-    •\.OTTW   ro«   i««tUII|ll« 

•rt.»«o|iih  I'TUMiici  »H0  awiilTTtMCC* 
a*-«ia  «M  ol«.    t 


ccenoiiN  tTtTtaa 
cuerat*  at*«t 

AU«*MC40   CkCCTMON   aCMI   MCOIIOII* 

Ttc>«iiuuit  •T  tirtnoii*  T>«  sr4T(-or- 

T>^-4«T     IK    •IU(a*>«    CLCCTMOIk    M^O 
rrcOHOI-V.    f    KMOTTtIK    (NlttlOl*. 

•e-«is  s«a  oi«.    t 


bxcTaicM.  mTitwu 

rMciMi  e*  4icHM0Mir  couIvclcmt 

LI^M   l>«ut«(   ONt-TMT    Nk.TSOa« 

TfC-MIUUlS. 

*O.^IS   S«S  01*.      t 


ttnrni  »«MiCLCt 

•UOOTtMIIIC    CMMtCTCtltTIU 

tjrt*taHfC  MiO  MTPUtOKic  c>«M- 
*(TC«itTics  or  tMA.i»ric  «njci.«  •••i 

*^<U    -la-J    AT    IWCM    l.t    TO    lU. 

•M  tM  nl».     • 


iftrrav  vcHiCLCt 

rCN(T«AT|aH 

'(.LiuiLtTf  atroMT  roa  jw.t  ii 
*i-  H«ii>Tii«Tiu«  aiut. 
•P-aia  at*  ul».  la 


ctorrav  nmCLtt 
a*oia  eoMW«ic«Ti«H  twrcas 


•  MlST'.L*    -.JOC    I*    KMortaATIOH. 

a»-«l>  sit  4/W.    • 


ctaraT  vtHiCLU 
■•u  I  arm  auc«cT  ■•martacncc 

^vtijnaatoJKi  *TTt«i*Tio«  roa  a 

LlrTI<*.   «tr<iTl«T    V«n|Ck^. 

•o-«ii  ti«  ji"'  la 

(riMIMt)  «tm.lui«t  I 

a»Tt'<T» 

T^MitLaTi*.  or  roMltM  attCMKM  on 
»  r«THIIU  ur  rM«CttSI««  LiuUlU  (■ei.rcNi 
■CTu.1       ■•lisvito   ••TtaT. 

•IS    lis  01*.    IT 


l*lMl'«l  <«TM.UM«T  I 
ZOmC    •Ct.TINt 

mcr*«iiTi»«  MM  c«*t.u«iiu<«  gr  hi« 

VUHITT    a^HTLLIUM. 

•is  lao  ji>.  IT 


•wnccTtM 
»t 


THCoaiurai,  two  (iin.aii«kT*t.  |i^ 

*(>TI«Ar|UM<    vir    CTklMJMICM.    <M    T«a> 
eiuM.    U|l>R<C1IO<l   MOLLCTUMIi    •UViNt 

•   .luc   kt-\.mrumt.    »nu  tulO  *ku.k 
e*i.a«Ti<>i.  aiTx  otrrtacaT  faiaj&ncict 

•  la  •••  OIV.     t 


M-M 


•airaacTwiT  m^tinm 

»ITt 


oiTiptii  T»»atraat  la  Ti«iaia.  acreti" 

TIlM   or    ThCI*   0«   MtCCTtw   KOalDCt   tT 
PTH»1TUaM.T«l>    or    THOaiUM   CKMIOtl 

CPNTtriaiklTT  or  TMoau  •|T»'  agaioct* 
•la  t«a  OIV.   la 


MuraatTtT  Mtiaiact 


CMCniCM.  at^MTiOMt  aCTat.ih  icviaaL 

caMOioaTi  axe«(T  aoToa  ao<ai.(  MTt* 

■  Ui.S   *•<<   t'ttt   aCkCatTtO  tT    tOLIO 

rao*tLk.*i.i . 

M^ia  at*  OIV.  at 


•McraacrtnT  naTviiact 

MITt 


o«TMa  T»*i«rani   la  T)«iai*>  ocroti- 
Tiirt  or  Tno*u  0.1  su.(ctcv  toaioct  ar 
rraonTuauLT'ik  or  TMoaiun  Ch(.0«l0C« 
ceMr«Tiaik|TT  or  TMeau  aiTx  agaiott* 

•la  tsa  oiv.  la 


iraaCToar  naTcaiaLt 
accMAMicai.  raorcaTlct 

aiCHOtTaKTuac  tTudilt  or  r<M.T- 
caTtTM-LlNC  airaacToar  eaiutt  trrtCT 
or  aaaia  tin  on  iLCvtTto  tck 
i^CMAtilCM.  •aonaTifs  or  -vt,   tia 
rMatt.   neat*   *4.ua|>u   *aO  natactU. 

•IS  tta  OIV.  i* 


•MMaCTOir?  aaTcaiakt 

LIU 


lavttTit'TioM  or  •MTiatai.t  roa  un 
la  •  aa«tAT'>MToaooT«a«ic  i>o»ca  «ri«aa- 
Toa  o*ia«Ti>«  ar  *  atLt.  TtartaaTuat  la 
Ti%  aaati  jmoo  to  asoi  r. 

til  tit  OIV.  la 


cnucToav  aartaitka 
ncanaOTaaatct 

THcaaouT.-*a|C  uto  aiacTlc   tmeut 
or  H*raiu«  .ao  tiacoaiuv  kartljfi  ma 
PUiaiock. 
*0-aia  S»s  uiv.   la 


(raacToav  MTtaiact 
v*»oaiaaTioa 


aiiauiCH  •«)  9c»CL0n«aT  acuiTtu  f« 
ai^iOMN  i»r<>tlON  rartaiaCMTt. 
*».4IS  TM  OIV.   I* 


■raacTOMT  aCTau  t  HX«r» 
nartaiac  roaaiaa 

e«M.iMiI*N  or  vacuvn  anC-CatT 
l«v.->TS  o»  M»-i.>  aa-o.t  Ti-o.i  t»- 
o.u*(>  ao-i.at  Ti^.i  2-0. ici  aao 
•->  ao-o.ot  lo-o.eoac  ackwTt  c«Tauuco 

TO    tHCtT    ■*•. 

M^ia  aoa  OIV.  IT 


••nt.Tamai'a  smMI  aOkLlab  rajtaan. 
t-ais  oaa  OIV.  it 


traacToar  i«tm4  t  au«rt 
accaaaicak  aaartatiu 


CnoaoiMaTCu  att^aaCMi     aiCaiMTauc- 
Twit  Mn  ou'TiLt-aaiTTi.f   laaatiTiOk  la 
■oi  FiMT'ik'-   la  aiafi  pat>TitL>>iaa 
pr  toHL-Hir'OLu  fiaacc  cai*T*L  T*i 
riwiiau  iac*kT  BCTtCLi  0  *Toaf  aao 

DlM.OC*T|IIM<     la    Ttl    L*TTIk&    raiCTION 

OTKCkl  la  e.c.c.  atTact. 
a^ais  asa  uiv.  it 


iraacTOMT  acTatt  t  au-vvt 
raoTCCTivc  TMaTaCMTt 

•uanaKT  or  tmc  ttm  aiKliat  jr  Tw 
•CFaaciOHT  'OaretiTtt  aOMalK*  «aOur. 
ao^n  ttT  uiv.  I* 


craacToar  aCTau  t  au.«Tt 

TUMMTta 

■NKIttl-k   or    MC    CatT   TMWaTIM 

a«>aia  aos  oiv.  it 


tiaroMClNt  nartaiaLt 
etaaaic  ritcat 

aiiNruac'ai.aT  or  micat^  caagniun 
•LkOrs  aiiM  tarTHiaC   aHliacati 
laitaia  ktr'Hif, 
aOi^ia  Ttt  OIV.  la 


tivitt  TMCoar 
CMaMce  ranTicLtt 

t<«aaT  t*LaaieC 

raaTco  cHa««c. 
•IS  tis 


UNir«lMl.T    UCU.' 

OIV.  as 


CL*Tt 
tVNTI«tlt 

fHiaTfcuCTiK^  afL'T  KH».att  av 
taaanic   >«.T"0>J. 

ae.iaia  tta  uiv.    t 


CL*TI 

TftT  lauimrHT 

ii.vt.Lu>WNi  or  rtLtTT^aaltta 

»tl.«T    ItllS    M.T1    U(.«.|. 

•0-aia  sso  UIV.    t 


iTt 

Tcsrt 

lii*t.l»lc«T«uai  T«.tTt  •■  Tail  acLav 
•  S*eaai.T«   D>'<MT   ircooca.     tivMOHi- 
T.Tat  cuaC'TiuMt.  rt4roaK*«.C(t  Munam 
r>a.i<ct«iat.  Lirt  LirtcTaact.  u.(crao- 
laTe-trtaiac'   acat  coatincacr. 

•II  ««•  UIV.     t 


tLlaaiklTT 
cti^uTcas 


CjaruTta  aai.i*aiLirT  flui,T. 
IS  t|t  OIV.   SO 


(klaaiLITv 
NaT>«aaTic«L  r«coiCTiwi 

•MCuiCTi-a  atLtaaikITT  or  rkltHT- 
co.T-toi.  kTtTtn. 

aia  at*  DIV.  It 


laauiTT 
tTaTitricai.  oitraiMrioM 

aaoii^tstlvt.  a^LiaaiLlTT  ruacTiONS. 
T>«.  aaoncta  or  CtLtuLaTiaa  rao^wttivc 
afkUBlLiTT  r,MCT|ONS   II  lataTtOi 
Cl>ci  T*«  uMMJU.Ttat  Cuiaa^Tivt 
ctaTxiauTio*-. 
*e-ais  ist  OIV.  It 

CNOKavowt  t^actcaarr 

ectiaa 


THC  uatioN  or  T>«  conauaicaiioMI 
aau  coaTaok  tuBtrtrcat  run  tiatai 
•Gt.«l   Takac*   vcmIClC    It  Oitcutkcr. 

•It  aao  OIV.  la 


Tt 

aitci 


lU 


Keo.a<  o-'aaTiacr  aiaLlutrar-n  or 
BtKOaTt  auM  IIHCO  uaoca  CwataaCT 
ar  <»aia««i-ia«. 

a»>aia  at*  eiv.  sa 


•BOaTt 

oacwmttTaTioM 

>-<art»k|o««t.  aarcas  cLa.aacu  roa 
rflitlatf  n.>*LlcaTtoN  aaio/ua 
aaijtNTai lo-. 

ais  ate  01*.  so 


(tCaaCM  Mie«aaa  aomaitTaaTloa 
•iBkiaaaarwtct 

ci.c*<<  ao^a  uttlaN.   COaaTBUCIlOX 
aa^  ^alHIta'akli   BIBtlOMaBit   jr  laf 
•r»C'<f'«t»  'O*  iat>-t<a). 
a».«ia  TT«  uir.  it 


CtCaaCM  BBMaaa  aOHiaitTaaTIW 

•CBoart 

•aorokixwat.  aarcat  Ckkaacu 
roatiaki  nr>t.lcaTiaa  aM</i« 
aa,.  uaTallO'. 

•IS  •«•  uiv.  so 


•tCaaCH  acaCTtat 

Miita 

acawai  o-  r>«  ««vUT  a^uaacH 
B(*CToa  -  vva.rt. 

•  II  tM  OIV.  «0 


•tOwaToat 
caTtTai.  oaciuAToat 

•atcitlo^  «.a««  taCLOtas  cattTBi. 
uaiTt  la  iMT  •  TO  10  ac  aa<M. 
a^^ia  ttT  OIV.    • 


ittoaaroat 
naMuraCTwaiat  «THeet 

*4auuciai  a  tE>l-raicialo«  ambti 
CBrtfaL  UNIT   la  •«  Cvacuauc  tkatt 
W<l.oca.     DC<IM  or   it-ae  attoaaTpak. 

•IS  •••  OIV.     a 


UL-aor 


a  aaau>-aiuc  aar  tuavCT  or  utw 
••lac  Mcawrat. 

saa  OIV.    a 


BOCK  lacokoovi 
Dvaaaict 

uraaaic  cnaaaCTtaitTiCa  or  aocaki 
TSaNtaiskio-  aao  occar  or  tMica  auLKt. 
a»-ail  Tta  mv.  It 


lacokOOTi 


T>«  i.wn|'«actact  ur  Lunaa   auc«   It 
la«CtTI&aTC'<.    tOVItT    VMBbC. 

•o-aia  00*  UIV.    a 


■ecRCT  eatct 
aecKCT  aoToat  itokia  racacLuiiiTi 

•taucit«>L  HViaoatMsT   ilit  jn  aia 
«»T».««aa  STat'    III   aiar.   n   watt, 
••-aia  T«T  OIV.  ta 


atocKCT  ruitt 


'N.vt.twn'ai  or  aecaiT  >uatf  mi  la 
apj  u  aau  »    l«T  aoe  o  roa  natr. 
•A-aia  MB  UIV.  ti 


«eCKCT  aoToa  «out.CS 
euian 

TaaaitaTio-.  or  raacitM  attcaaca 
ta  KLtCTlK<<  TMC  B^LaTivt  vaLix.  cr 
a  caiTicat.  'avtti.tcCTiua  wr  a  .toiiu. 
or  a  LI4UIC  NucKCT  ta4iNt  CHa^aca. 
•0>ais  tTT  UIV.  la 

•ocacT  NOTta  «out.ct 
l«a 


C>«aicai.  aaacrioat  uCTatta  atvuiaL 
ca^loaTi  a^aiT  auToa  aoilkt  aaTt- 
Blai.»  ANb  C'ta*  tCMvaaTcn  at  mlio 

BB«^Ll.»k.l. 

••-Bia  sio  UIV.  aT 


<Bec«(T  aoraat 
CBHautT  oatrt 

cuLLitiO'-iaixjCke  vianaTio-aat.  Taai>> 
tiTloat  la  •UkCcuLa.s  la  awcacr  notub 
CiMautT  bBt't  aao  irt  orricaL 
aa^lariaa. 

•IS  tso  DIV.  aT 


tcakiaa  ar  aoeaCT  aoToa  laaawtT 
OVticaL  kaC*arioa  •  r»aT   n   siaiLaaiTT 
•r  a(a«r.«.a-ocHCaicaL  tTauCTuat  <iw 
OUaii-iObU'KMiua  aaoiaTiwa   i^  Laaiaaa 
•^    TUWBUCC'-T   BOCatT   CaMBWtT    auT^t. 

aVi^is  tOT  DIV.    a 

loCacT  aoToat 
BCtcaacM  ranaaaa  toaiaitTMTlOM 


•H»»n.at 
rtiviT, 
a»-aia  BtB 


,T 
TMawtT 


a^laeirut  or  accaaT 
UIV.  la 


thbuh  C'ai^atariea  iviiioat. 

II   OBI  UIV.    7T 


•  leCKCT  NOToat  iliouio  raoaiu^NTi 
ca^lvc  TttTt 

OKvikurMTai  or  Tat  aa-ikCM  racaiuT 

l*ulfta  kuT'Hi, 

lit   tit  OIV.    «T 


iioeacT  aoToat  ikiauio  raaackkaaTi 
coNoutTiea  CMiwocat 

•taiitor*  ui.vtL«)r"tat  »ua   rtaaitr 
ci>."»»c«  cwwukTi'M  akac'tit. 
a^ais  aw  OIV.  aT 


•uauie 


actl«k   l^riM'aTiaw  aCBuai   rja  Ti« 
L*^a  i^wv  tlON  trsTta   <k.aT«— «a-IS 
aaia  taaiai   a<«)  L«in|.Na-i>   vcaxlui 
r•^.l««lt. 

ita  aoa  oiv.  it 


i^KCT  aoToat  ikiauie  raorctxaaTt 
HAiaaot 

aucTiC'i.  MirMoos  roa  t.4  ucTiaai. 
aailoa  o»  KMawsr  aaict  r^of  r.«  tmt 
ri<ia«  0*   TiTaa  tr  raa|(c«  iNruaaaiai 
o»«*<   i>MaTi~fT*teac  oiaCTnTi  nroea- 
lt'«»   -  aaca   •kioart.LaaT  I    10  atkCtt   Tk 
OTuBit  o»  r.-vi40.Mi.mak  CwaTaviaaTloM. 
a*^ia  B«i  OIV.  10 


T  aoraat  iliouio 
aocKCT  noToa  aeuLU 

TaaatLATioa  or  roa(ia»  actcaaCM 

ON  tCLtCTINB  THC  BCttTIVC  vaLUC  tT 

*  CBiTicat.  eaoiftccTioa  ur  a  noULC 
or  a  LlouiO  BocaCT  cnbinC  cnaaacB. 
ao-ais  trr  oiv.  la 


aaoCKCT   nOTOat    iliouio  BaMkLMITI 

viaaaTiON 

atsuLTk  rv  aTLat  na-i  vitaarioa 
Tr»T  aaowi*>. 
BO-ais  e«o 


DIV.  aT 


atL*T|ON 


Lie 


aa  aa^aO'CN  To 

ST  JOT. 

ao-aia  TSB 


LIO 


LBTION  KBTUIlaLS 
OIV.  la 


"OOCL    TCtTt 


taaLi  tcaLk  oirrutca  tiuoica  ro« 
uit.  la  acTi^uuc  tcst  cell*  >oa 
ancaaik. 

•IS  MO  OIV.  so 


BocKcr  aoToat  itOLiD  aaoatixaori 

NON-OCtTBUCTIVC    TCtTINt 

TtvtLi^war  or  ank  ttTkucTivt 
Tr>Ti<a.  itc^lJuCS  roM  Laatc  sjlIU 
rauacLtakT  *oc«ct  a«Taa$. 
*o>aia  sai  OIV.  aT 


••ocKCT  HOToat  itOLte  PaarcLLaati 
TttT  icTMaet 

ouaLUicaTiuN  TLtT  acruaT  roa 
aPoCL  tatciricaTION  fISS-iai-l-T 
BNu  ^acirtraTio^  surn.C'V.NT   i  nCMCor. 
CaHBiau:.  a<»c»£T  •oToa,  i4.ccao  sTaac 
or  amuTtaa-. 

•  II    Ttl  DIV.    11 


•aocRCT  noToaa  itOLie  aaoaCLuum 

TttTt 

sr«uciua«L  MTSauBu.isT   utT   ua  al 
uTLtaa  siae'    iii   •■««   n   cast. 

ae.«ta  tot  qiv.  aa 


•aoCRtT  raortLLawTt 

TOalCITT 


THcaarr  •>*  acuTk  uumh  iaTO*lc«TioM. 
II  TOO  OIV.  la 


•aecKCT  TaajccToaici 
bind 

atkL  liar  aocaCT  laraci  racuiCTlo 
*0-ais  Itt  OIV.  H 


accMBNlcaL  vavct 

THC  aaur^aaTiON  or  aa  u.atric- 
ai.airic  Loa*  aavC  la  a  aou  or  r|alTt 
irvsTH  1%  T>caTro. 
to-aia  at*  DIV.  at 


aoLLCB  otaaiMOt 
vioaaTioa 

sruuT  or  Ti«  vtaaaTiON  CHaaacTia- 
ItTicf  or  oraaiNft. 
••■ail  Ota  DIV.  aa 


a  tiuoT  '<r  thc  viaaaTlwa  Cnaaac- 
T»«i»Tic»  o»  acaaia«t  is  mttcaTCO. 
•e>ais  aoa  UIV.  at 


vlaaatio^  CaaaacTtaitTict  or 
vraaiNb*. 
*o-ais  ttT  OIV.  >a 


viaaaiio'   cHaaaiTiaisTics  or  ocaa> 
ia>.».      aa«a»a>»aan  vinaaTiuk  trtCTBoa 
or  CTLlaCM.|<-ai.  aXLta  acaaikAi.  aaciiaL 
L»>»o  aw)  aoTaiioaai.  v^cto  crrccTi. 
sancaicat  aocua  acaaiMOS. 
tO.«ia  oot  DIV.  at 


viaaatio^  caaaacTL^isTics  or  ttaa* 
INi.1.     ortrT  or  aufca  »  KOLkiaa 
rttataT*  m  aaoi*L  viaaaTiOfc  trcCTiwN. 
••-aiB  000  DIV.   at 


aaoTaav  taircMCt 

aaauracTuaiNO  NtTMOOt 

"••oixicil'^  sir  aiaiaTuaa.   raNCL 
TT..tt   aoiaa^   •airrnct. 

•la   Bit  OIV.      T 


■mint—  mptm  w  «  ataicrgac 

•0TMV   nwCt    Mircn   MQOmTIW  WOKTa 

■ta  •»  oi««    T 


■  M 


IN 


■CklSTMU. 


MMtwa 

CLCCTkICM.    MM)   IM«I«TK   MtOVUrTICS 

■•<raii  kiMotA  cwsTcL  comcuctivitiui 

"•<>«TIC    Mr*««rT|«ILITT. 


trai 

Tlg«  (T*MM«e  UCVUTIOn. 

•U  Ma  •!«•   I* 


r^arioK*  rtkitaiMb*  miO  rwotCTisM 
•It  •••  err*  M 


■t»l»TMCk  •CUMI  STtlMLbS  fraxt 
•13  «M  OIV.     • 


••MITMIT  Cl»l>«tH|a« 


Ctf«*TaucT|<M  •MoaLCns  (Ith  pilot 
»«MtT*aT  rfttm  «t  vgmr  aMaMi 

•ta  aa*  •!«•  ta 


ruilD  ui<TMiautiaa  «mb  (eLLUTioa 

L|.«f  Kl«   T*MiMa«aT    MkM   C«><P»> 

riitki  (Ti*-  ja  »LtCT<ic  »a.«T  r**C(as> 
riuCaawt  »e<>««.«M  ivhuamcmi   Maaac 
C^XCCtliAi    IxTMCTic   wiTiaiaca- 
ifaa  MUtTxai. 

•ta  asa  aiv.  la 


••aTttxin  acTvaiau 
•uiTtk  tmmntut 

KlTI.WIAT'1)    aluI»TO«    «    M>«    IMfCa- 

'M.1  i»Ct,ir>c*Tl<M  r«a  ti»  >ia»T 
>a(t»tf  iM  Tiu«si>Tioii  rklwtT  tu»oat 

Titf. 

M^u  vaa  •!«•  M 


■laa  icanvumat 


lasiMt  ort*^  tr4Tiaa  aurrca  itMai 
"iLCtTvaa.  >  a>va4Tia»  |NSiaucTloMS» 

•ta  a«a  oi«>  la 


•MTCkXItC  DCTMMa 


rttit  *•'  uctiaMiu  TO  kMO*  r>« 

Ca^MUlK    >*    tCXCWl    TO    1«.>«(KA.( 

»*TCu.in.  c^aiaoi.  '•cii.Mt  crcaarig 
ao-ata  a«l  oi«.  le 


•TCkt.iT«i  laaTirieiaci 
ia«iaan«MT*i.  rtar* 


wnu.1T*  ti.sTi.«a  MtocuKiat*  • 
C»>l'iDnaij>T«L  cv<eiTiJNa  »a*  »aTt.a 
CaulMKiT    *M>   *SMM*kCU  MTlOaiM. 

•ti  aar  oiv.  it 


•TttxiTts  laarivtcii^i 
•■■iTtk  T«a.iceTMtu 


nCTiNMiatak  c**«.anMlot.>  oa  aaiv 
"*oC  laaTM  «aTU.Lirct  aT  a  poimt  w 


ta  aai 


oi»>  la 


••aTttxiTU  laari^iciikt 
•Mlixatiw 


LiaH*Tio>'  •«i<rr  *Tuulk*« 
ta  a««  oi««    a 


aaeaTTtniaa 

Tmoa» 

THiuaT  o»  KaTTtaiao  •»  »  nl- 
tLLCTaic  kTi  i'«jca. 

•ta  Tta  oi»>  as 


CaWA 

xOWTt   C**Vi>  at 
L(a. 

ta  vat 


TMaoa  Ma>  T<«  atar 
••*•  a* 


MTCLkin  WTiwaa 

TttT»   •••    UCSlaMS    TO   kMOa    ?•« 
CM'MlkITT    r*    KMort    To   tcMOUkt 

t*Tcu.lTt  c^Taoc  raciLlTT  cacaaTig 
•ta  a«a  ei«>  10 


IICMTlalC 


r>«  ctaiw  aaaaeacM  to  tm.  Cgi^ 
a(.«a«Tiaa  •»  KiCaTisTt. 
•II  or*  ui«<  aa 


(iiMTiaie  at 

«MieUi.TI«C 

TaaMKaTiaa  oa  ao«uT  aao  r«a  laST 
kiTcaaTuat  •«■  tmi  oc»u.a*p«kT  or 
tcitau  IM  <lacai«  mo  la  if*  a*a 

C*»T. 

a»i«ia  ••?  oi»<  as 


ciCNTiaic 

aCTCi 


xTaM<]*«.T'»«ii.9aiCM.  acataacrt 
eis,Tca^aTt"  uuaiMi.  thi   ■•"• 
••-ata  MT  ol»>  M 


ettMTiaic 


«tH«acM  oi4CCTja*t(  PHOWIM 
atPOMTi     MTiFieiti.  inTtu-itcwt 
aCMiacMi   ■•«oa««Tiaa  MiousttNa  at* 
iraacHi   MOSiea  moctatCk  aiMaacHi 
■<THCa*TicM.  MB  oaca«Ti«*«  actraacMt 
crvjOTiok  ■'st.*acMi   iNroWMTiOi*  ac- 

TaiCVM.  U«  LI>MUIST|eS>  *N0  STtTCHt 

ii4UL4Tisi>  •c>£*arH  i.*aoa*Toay. 
•ti  ora  oi«.  a* 


•aoaeMI'HMc  aaacat  cujuico  aoa 
aoktiiLC  )^<ai.ic*T|dN  *NO/ua 
aai.MaT*iie>« 

•ta  saa  oi««  aa 


ciCMTirie 
■cscaaCM  aaoaaaa  aoniaiaTMTiM 

Kttaci   la  Txc  tiacaiak  oatacw 
TMt  acaocar  or  KItMCCa. 

•la  •«*        OIV.  ao 


eiCMTiric 
aecaa  arartas 


la  aiT        oiv>  a 


ciCttTiric  ■(! 
a^actcaarr 

IVftl    TO 

ec>tLami.«T 
e«n*4altk. 
•la  •»• 


TCLLlCt    KlMMCN    *>0 

aaoaaaaa  or  iw  acaoaaaci 


oi««  aa 


••C*  aaTta 
ocaakiaaTiM 

0(*ti.ii*w«r  oa  »*cuu«  »TtTca  aga 
tr*   atTta  c*SM.TtN6  STSTCaai   ajLTI- 
ST.u.  fLAW  KtatatToasi  aaTta* 
oaL<*Tto  *■•  uccTdai. 
•0-ata   >T«  Dl«*   M 


aataLiaa  coi»ouaoi 
oa«aaic  conaotMOS 

KILL  utsiao  ••«  MaLlna  ticmmI 
ro«  «tL-»   *-o  Tfrtoa. 

•l>  T«a  0I«>  ta 


aacMicoMoucTiM  rikaa 
MMuaacTvaia*  atTiUM 


KnlC0NO"CT0a    TM|«  riLa   STuulta. 

ta  aat  OIV.    • 


aacaaaaTioa  oa  tmi  coakaaaa  tmim 
rik*  TaaasivTua. 

•la  ••?        OIV.  a 


•MatcoNoucToa  otvicca 
iNTtaaaTte  eiacuiTt 

NiTtoaa  •auacaTiCf  aa  lat  Laaoc 

»a,.4    ao    JUNCTION. 

•ta  aat  ot««    a 


M-M 


•MaiconeucToa  ocvicia 
■MMuaacTuaiN*  at 


•wTtaiai.  naoccttiaa  fu  »'<aOau»a 
ia«CtTi«aTl>^s  roa  ru<<Tiu«aL  tx.tt- 
Ta>iNIC    (kOC'S   UT||.ltl>W   tLl.CT*gC>«ai> 
C*i.   «•«  tLfTaoN  at*a  TtCiaaiauCt. 

•IS  OM  OIV.     a 


•waicoMDucToa  oavicta 
MIC  conaotavi 


oaaaaic  'tut  TuM«k  iniaaiaa 
■•ivttTiaaTloM. 

•II  OM  OIV.  J> 


laicoaoucToa  ocvieta 
aaeioaacoucacT  laTtaatacMU 

iwTtaak.a'NCf  «CM«vioa  u^   »«.fe 
iT*Tc  jcvic'S.     9rKaiPTlw*>t  oa 
aagataTiit  (nu  actauaCacaT  XTHOota 

•ta  •••  OIV.    • 


aacaicoaeucToa  otviett 
•Mii«aos 

Tteaaicai   u(T*|LS  aaD  itST  imt* 
oa  tiLio  tT*TC  aaa  taat  oiviccs. 
•ti  oa*  oiv.    * 


taicoHoucToaa 
raikuai  ii«eMM«ic*l 

••MLTtis  0*  rtiLtaw  «at,Maai>««   la 
tCnlCONOMT'^   MtriNlaLS    tMt    OttLfCTalC 
a«Tt<IM.»  0"  aciNI  or    xltn  l«ca«T 
aauUTioa. 

•ta  aa?  oiv.  a« 


ic 

aartaitLt 

i.lTca*Tua(  tuavtT  oa  TM  auaiaiea 
Tiua  oa  Lkt'TMONic  •wTtaiat.t. 
•ta  •••  OIV.  a* 


C(Ma>iL*T  iOi<  or  oaT*  smmt*  om 

•LiialNua   M|T|«0NI0(. 

ao-4is  ova  OIV.  it 


laicuwMCW 

•aeuTioa 


•N««.Tkii  oa  rtiLuat  ■aLknaaitM  tiTM 
M|.N-CNcai>T  aaoitTiOk. 

•la  aaa  oiv.  aa 


icoNOUcToai 
•ttoaaiaaTioa  acacTioaa 

aouikcc  •KCMWisa  tf  aaeuTiotaxat 
atcoaol'UTfN  4(4rTloas  la  M«lceMDuC> 
TOMti   ia«Ms>.*>i'Hi  Of  aoacita  acsraacM. 

»ia  >aa  oiv.  as 


•acaicoaoucToat 
aiLicoa 

MTa  w«'T»  OH  SILICOO  uaico 
OucToati     aata  aact  a*TM. 
M-ais  MO  OIV.  as 


SUICOkl    OltLCCTaiC    COM 

IS  Ta*  OIV. 


iTaaT. 
IT 


SUICIAl    IkCCTaiCac  COMJWCTIVITT. 
IS  M*  UIV.    IT 


COaaiLaTIO^  0«   U«T>    S««.IT1    oh   SIL- 

IC>ia  •atOKa'luN  ^t  tmc  ri.t.CTao<«ic 
aaoataliij  i>iri)a««Tio<i  ccoti*. 
•»^is  aot  UIV.   la 


aacaicoNowcToas 

suaaacc  meaCMTIU 

»4'Wu<.TiON  (aaiNCtaiaa  atatuat   To 

|Mr*.>Vl    tNC^JCTICM    TICMNIWItt    4M 

l>^.atak«.  TM«  NtLlaaiLITT  4*   Tat  aa 

IS>«a   TaaaititToa. 

ap^ii  ooT  OIV.    0 


aacNsoar  ivcHaaiaMa 

a«TCM«,MT 

0dU«»aTI|l^»   M  Tmi  tklCITaflOM 
OS  ucuscaa'  anu  iivtaTio  ^it»m 
"".Tanaui  fon  THt   caT  ar  uMt,aTraa4, 
CacOMic    laaicaTioa. 
ao^is  aM  OIV.  la 


aacoucaTiat  MatTait 
aaTMtNATICM.   aaucTaia 

^asuaian  auacv  utIlITt  OT 
sr<>X'<Tiat   'aaLT^ia. 
ao-aia  aao  kiv.  is 


tu 


aSTnarwTic  ta»4M»iM  rua   Tak 
a«»«CTtoa  or  cutrricitaTa  t#  a 
oiaiCMktT  sraict. 

•la  *••  oiv.  IS 


•o  atTar^oiic  caaaaaioa  |»  «t«t.M 
»»«  t>»  auwaioar  rua<TiOM  cr  a 
riMie.«.cT  s'ait*. 
•••^la  aaa  uiv.  is 


aacavoMCcaaaiaaS 
COMTaok  tTSTtn 


aiOkioaa 
a»>ata  Tto 


atMarra 

C«CI«MT|«n 


oa  Mavoi^CMaaii 
0I».      0 


a  tTuui  nr  tmc  viaa*T|g«  cnaaac- 
T(4|fTict  or  ataaiMU   It  HMKaTtO. 

•IS  ooa  OIV.  as 


aa^a*  STacaacs 

CMlTIUVM 


crici  oa  iMiaa  aaw  aoMwt.  roaC4S 
OM  THt  »nu.»  acaSTic  iiOiCaT  or 
t-i^aa». 
**-ata  *M  OIV.  aa 


rtao 


T'MaULiar  aMt 
IS  ooa 


*a  rttM. 
OIV. 


CavltaTiaa 

a  r«ct**Tat.*nLlN(  aaac  nOMk  to 

TataT   ti«.  r.n.LT   amu  aaaTlaciT 
or>Ci.oarb  •■■(  oa  caviTv  atoa  rasT 
eat.|gut  rwAT  l^.aTt. 

•la  ata  mv.    o 


MCTt 

acaonaact 

v*t.ioiTT  or  Thin  txaTc  TMoav  la 
0V^a'«IC  viaroixatTiciTT. 
"  ata  ooa  OIV,  n 


•OMCkTcoa 

coMraucTiM 

ncca  laCayaTiaa  TtcMaiums  Foa 
S^kTcat  Ik  unaaa  aat  at. 

•tt  *M  oiv.   IS 


Tta» 

aacioacTivt  rakkOWT 

ttwaak  •t.aMitai.  laroaiMTiaa  o 
•a>n^  rakkO"T  SMCLTta  raciLMiit. 
aia  saa  OIV.   II 


caviauanrarat.  coanaok  aTiTtna 
roM  CLOU.0  <«Bica«aou<.j  SMtkTtas. 
••^is  ata  OIV.  IS 


vuiTiuriaM 

oaaviTT  viaTitaTiea  or  raoTacTivc 
t>n.LTcai. 
•A-ata  ooa  OIV.  IS 


aaMOCa  iraTMOLoaTi 
scicwTinc  atacaacM 

taak>i«c>-Ta«.   aao  CLiaUai    lavrsTi. 
•«Tlo*»  IN  Ti«  aavaatataT  or   Taaun* 
a*N<  tMOCa. 

••-••a  aa*  oiv.  la 


•SMOCa  Tuaca 
raaTicLCa 


raaTiCkt  aiMavioa   la  t«oca  Tuaca. 
>a  Mt  OIV.  as 


alioca  aavca 
CMTM 

THCuatiirac  STutu*  on  taouHD  smqcr 
a«H.w>i«a*. 

••-••s  at*  OIV.  tt 

•aMoca  aavca 


aTTtauaTtoa  or  acrcaTtu  a^^waiCM. 
tNjca   aavit. 
••-•IS  saa  ui«.  tt 


niaiTak  ruMnuNicaTioa  »<itim*i 

atLaTiufatnlf-t  ur  coot   aoaut  oaTaiato 
ov  CTCLic  P»«'<uTaTioa  ur  •jkatr 
ar<-it>«rs  T-  >o«.'JTi'».»  or  HaLaacto 
Ka-O-^tf  Ti  -kJCa  OktlM  raOkLCaa. 
•IS   OM  ulV.      i 


iMNaca 

MTtCTloa 

cuaafi.aT'S)  at  May  ION  uttac 
aTaTiONaxT   <l»aaLf. 

a^-aia  aaa  uiv.    o 


ItklcaTca 
Luni>«aci«cc 

•"a»t    fcO-»Ut|T|ON.    kuatktSCkkT 

aau^aTut.  caTtTat  srauciuat  gr 
Iv.THfTic  /•■   alLICaTts  C*NT*la|a* 

•ta  *ii  UIV.  as 


«iLicia(a 
M(»a*aTi*M 

oirrukio*'  ur  ti  la  Tt.   Ta.  ao  aao 

rc  oCTaCik  *OJ  aao  lauoci  PatraaaTlw 
•r  sikiciuca. 

•  la   Mt  OIV.    IT 


IlktCON 


oavca 


•a«in,i.t  aaaaviga  la  »«a>c«   iuM.k. 
••-•ta  Ml  uiv.  as 


■avca 
aavi  T«a«iaiiiMi*N 

OTaa'U  'MaaacTaauTICk  cr  aocaki 
TaiNSaittio*'  aao  oica«  or  smk*  aw.KS. 
**^au   TM  OIV.  i% 


Ml 


CJaritaTioa  or  ^Ta  t>«att  ga  sil- 
ItuN  aasoMTTida  s»  tmc  tkkCTaoaic 
'•u"iaT|i»  iwgaaaTiov  ctaTia. 
a«-aia  Ml  UIV.   la 


IILICOM 

eiCkCCTaic 


•Ti(a 


siLlcuMi  oiutcraic  coatTa^i. 
ta  Taa  OIV.  IT 


IILICM 

oirruaiM 

oirrukio^  >» 
rr  MTaeia  too 
•r  sii.iciuc<. 

iia  Ml 


SI    la  TI.   Ta.   ao  aao 
lao  laooci  rat»*B«Tio 


IILICM 

tixcTaieat  caaoucTaacc 


ilkicuai  tktcraicat.  coauucTiviTT. 
-IS   TM  OIV.    IT 


IILICON 
MOUTIOM  OaaaM 


irrtcia  yr  aaoTua  laaauiaTK 
T»a.  c»auai«Tit»  or  siLicoa. 
••-•IS  SM  uiv.  a» 


UNkaalt.  uaoaTt  aau  akab  ri« 
atatr   Tact    lakMTii   liiktSIOht  al. 
••-ais  SM  OIV.  as 


IklCM 

acaicoMucrn** 

oaTa  sxrTs  oa  silicon  uaicoN- 
niToa»i     ft-  r«t  aaTH. 

••-•IS  SM  OIV.  as 


Silicon 

aiMLC  cavaTAka 

siLicuai     utoTt  TtarcaaTuaci 

0«Ta    1««ITS. 

its  ata  OIV.  la 


IklCM  Cor»«UNM 

MfSTakLixaTioa 

TaaaikaTioa  or  roaciaa  aitcaacMi 
rrrecT  or  Ltouin  aMajt  oa  t.<  cava- 
TakLUaiiuN  or  tiLlcai  aoct  or 
"IvCHaLUlaa    IN  aaoaOTIN* 
•CcartTakkl'aTiOd. 
••^la  Ml  oiv.  a> 


IILICM  C« 

^i^aTic  acai^ 

cutsiukC  akTM'jot  roa  aMLr-aaiat 
a«'CL  kiLlCna^asru  noMMtat  aan 
r^LTatNt. 
•O-aia  *M  UIV.     • 


iiLico<«  rvaanca 
•iCLiCTaic  aaonariu 

oara  w«'Tk  roa  siLlcona 
rLiCTaic   iN«ukaTtoM. 

•  IS  «M  UIV.  la 


a*iLlco«  ataaTica 

•MCLCaa  aaaacTic  taoaaaca 

a-toaikH.i.^  NuCLkaa  i«*aiATie 
ar>o»aacL  o*  >M«aNotiLa/aMtS. 
••-•IS  MT  UIV.     a 


•aiLOiAats 

coaoLTNtaitaTiM 

•usaikkC  m.TH0Oi  rjN  n>i.»a«iMi 

N0<CL  tiLiC^«-«a«Cb  ■ONOat.M!   a.«> 
aotYatMS. 

••-aia  aM  oiv.    • 


llkvta 

•UklOCI 

■•ICau^avr   a-ai  ottical  ka»i«iataTs 
0«  wjai   aNC  ouatO  ilLt*  nailk. 
C»»»Tak»  a|TM  a   vu*   *o  tt^KliaTiNb 
T»a.  ^Kt  or    i-vu^iTiif  aau  ciwoca- 
Tij^s  la  TH»  Mwrnv»a.>Mic  noctss. 
••-ata   TTT  mv.    <a 


a*iiaA.aTioN 

•N««.M  co>»vTtaa 

tiaukaiina  oatNlntNTt   Ik   lao-aaf 
Cn.TiOkLLu  >-«itt,iea  TaaMSaiSf I]..,, 
»0-aia  aM  UIV.     S 

•aiaULtTIM 

auiaacncNT  tMiatmiW 


siaucaTl^a 
•O-aii  **a 


acTHOOS  aao  nouiL 
OIV.  aa 


•aia*k(  eaT*TM.a 

CL(CT*OetP«<ITIM 

T«act    la'MNiTT  LrrtcTS  oa  mooTh 
MikLucas  uu>lNu  cairaaiaL  LLLcrao- 
cf-KosiTioa  'aoa  cnrata  rcacxoaaTf 
vViiTiuak. 

•It  *Ta  UIV.  a 


a*tH*kC  cavSTM.* 
laruaiTiaa 


c>«d«iu«.fi  auCLCaa  oaitkTarioa  la 
a  i.f«iu-<  luoatsija  airaaTk  cartTaL. 
•^«IS  SIS  OIV.  IS 

■l« 

•LOW  CiaCUL«T|M 

oisTaiavTiuN  or  olooo  fLO*  la 
MiMas  saia. 
••-ata  ata  UIV.  la 


MM 
TNiwac  kaoiariM 

'UTkaxiaaTioa  or   cMCTHka  OC«aua> 
Tlus  a«oooCT»  roLLuaiwi  Tisaut   ikjuaT. 
sricirieakL*  T^aaaLi  eaa  at   l«.t»«l 
•a*,   'oaic   T'   !.«   MOST, 
•••ata  M*  uiv.  i» 


aaav  oaiaHTatat 

taraaaco  aaeiaTiM 

KTtGaaT'n  it«>lIGmt  rua   Thl  cmoli 
Mt  conTbTr-  roa  jOMNsoa-a  *•  aac 
t-t.aNn$  cta'ttkP  al  i.t  tMt  ).» 
••Kauss. 

•e-aia  MS  uiv.    t 


aMT  aai*HTMtas 
rOkaauaTiea 


•^«olnu.t'Taie   aaVLIiiMT  l>Okaai>«TtM. 

IS  aM  UIV.    a 


aaLCMM*  •Witt 

wtut 

'H.a*MT  -cakuarncart  la  tLC'ajfa 
e<»u»   akaK  taat  aT  HTrcaSONlC   srccoa. 

••-aia  Taa  uiv.    • 


•Saeac   SCRUM 

TMtOlUk   aaOKTIM 

CuuNTtHM<a>uart  roa  ruiH^tt,  aaula 
Tl>«  €fricT«  ur  aiiCLtaa  «.aro<i>. 

•ta  Taa  uiv.  20 


•MCIM.   (CIMCtt 
LIMMMtlU 


»*rTt«tl   l«  CIVIC  MTlgai     • 
•ri.acTu>  Mi«er*Tta  aiitki^Mi*^* 
BiV*  *• 


LlMt   f 
MVM   l>IM> 


•  IL    VOMMICt 
•HIM    tTMU«U 

MTUMTCU   t^U*.      Tl«    iMjm    ITMCMTH 
W  »OLia«  'MuiM  MMAytOM  or  • 

»*«T|M.L«    t<T>M<T(a    C>«StW(    MIL    It 
r«M.lMTCU  «•    •  ruMCTIM   Of    TMC   OCMCt 
or  MTuaaTint. 


eiu 
mittvm 

Cw*l>a4JiTM»  aCMAVtM  »  rMTtack* 

MT>M4T(U    (OILS.       T>«    %¥€»»    1Ti«N«Th 

udh  *m.ur»  t-atat  <ch4«iom  or  • 

^MTIaiXT    ••TiMirtu    C»«S1*(    MIL    IS 
tVACIMTtU   «•    •   rjNCTIW   0»    TMC    PCMU 
or    MTWUII*^. 

«l>  «••  Ot««   M 


MV.     I 


ITIC 
Bl»«      « 


4rPklu«  •CitAVCM  o«  Mi««i  TciwraA- 

TUMCt    •MlU'lON    n»llTMIT>    MkklUK 
MkCMIM'    fS-M    ecu.    *IM*T> 
•t*   •••  ••••      • 


LiMC  vccrauM 

imTiMAT'D  »T*akl«MT  »t«  TMk  OMgu 

Mf    COnrvTt"   '0«    JOMMMt'k   «•    MO 
L-oMO*  lUlTCWO    4T    t.i    «1«   !.• 
"ItatM*. 

•M  MJ  ai<*    * 


•LM  ICLIVM* 

Ti«  tMiifCariaii  or  occticT«Tid>d  to 
•(unitf. 

•It  •••  ai«>    * 


cckir 
Llac  tfCTauM 

«Mi>»*Ti»i«  qr  n«  cumml 

t»t.CT*U«. 

•I>  •!•  •!«•     t 


•MLM  n>«u 


•«Llun  kl>»S    II   CIM0"B»I1«<IC 

rL*«». 

ti>  ••▼  ei««    » 


CKtttivirr 

(nitlloH  onuimm—i   IX  $T*04t  kl«» 
or  tuuM  rL*««.s  w«i  noutTacxCi. 


•«Ll««l  C>IMIOM 

iTMcaic  ruiM. 

<*^l>   BOI 


TIC  rictoa 

VMOCCMC*    ll 

ri(,LO»< 

Mi«t3  ««B 


I  ruMU 
niTBas 


or    Tt«  CliBOWB 


Bi««    a 


TIC 

tfiv>    a 


•Moaii  fLM  rtMC  miTiwi.* 
-•la  BIT  i>i»<    J 


•BBLM   •aOIBTIO* 
mBBtVITT 

Ll<B.t    or    MMC-CMTTil   CLAMINT    OM    T«« 

*ai.4«  uiM. 

(IS  BBB  Bt«»     a 


•BBLM   lUeUTIBM 

MTta 

M  ian»»Tia4Tt8M  roa  Ti«  ru«reift  or 
l>vBa«i*»i  T>«  irricitxcT  ur  uriLtl4- 

Tlga  or    Ml.**   tllCKwT   OT    TK    DCCUHTB- 

tITliM   or    •4TUI    loTO   MTBauMM   4M> 

OtTOCM* 

••i«l>  BSO  Bl«*      •       ' 


KBUCkCC   or    4M|,M4aiCI    Of    LiMt   OT 
DIfrtOBNT    CLC'M.MTt    Ik   rL4l«S. 

•IS  «•!  Bi««     a 


<ir  T>«  coMHuki. 
aiv«    a 


CHIBBIVirr 

0«*4.>»4TIOnB 
t»I.CTOU«i. 
•IS  OIB 


CICITATIBM 

•«LIUI>  L'Nk^    IN  Ci 

ruMis. 

•IS  oiT  ui»>    a 


•BOLM   l»tCT«Ua 


••tc 


MOCCMC*    ■>■   tau«   W«i*TIC 

rtt.i.0%. 

•IS  BBB  oi»>     a 


•BOkM  BrccTat^ 
•BUM  a«BUTIBM 

fCCTHUPxoionCTuT   or  Ll>«.t   Ik 
•»4i««  o»  cwriMUBw*  tMlSklOM. 
••i^lS  B«T  ui«>     a 


IBtCTBUli  UULtttn 

OCTtaMM'TIQk  or    THt   0KTIC4fc  OCTn 
or  •«4l«»  or  coxTiMuous  tnll'.liJM   Ik 

S0k4«    F4CUI.<t. 

•IS  BBI  Bl«>     a 


•BOCM  SBICTBUa 
BUNBTOTS 

iv><4kL0  T«i^rT   II  »P4.CTa4  or 
rtuCCuLi   »kr  iok<»oT». 
4»-«ia  SOT  Bi»>    a 


•BOCIB   OOCMT   MIOrtU>MITB 

HMmtmm  j 

THc  miLt  or  4i.unlku«  4mo  irt  oaiJC* 
•e^ti  OB*  oi««  >o 


•BBLIB   BBCMT   MMrCU.«NTt 
■CCMMICAL   MMrtOTICS 


4N  tL4»T>C    ST^fSt    4Ja4LT*lt   JT    TH(. 
rOKCH    CH|C    TtkT     l«tCI'«N. 
•Oi«IS   OBB  0I«>    I* 


T  rBortkUMrrs 
••4|Mt 


MTLUKik^TtuN  m  ajLiu  r«oru.L4kr 

»T<4W>    BWWtWM    ■4TLB    «T    M«MtMt-TI^ 
T»4Ct. 

•II    «|1  Ul«>    10 


•BBLIB   tT4Tt   BMrBiet 
CtaCUITI 

*'«auuCII'"<   •Mi9(tSMS>    ILCHiilgiAki 
«M^    i>Nk«L4lariu    '^tKKKrtOH   L|N(    COS 
INTl-CO^fcCC'i"*.    4NU    r*C44l«I>.«    4«eka 

rj»^i»s  0*   r'i«CTl0«i4L  tLlCiacNic 
■LJCot. 

•IS    II*  Bl««      B 


10  tT4Tt  *>r»ict 
L4M*I 


•i:W4«LH    (Kl    ■■CllO«4VC    UltlC^a 

a»Mis  or*  ui<«<    0 


■SOLIO   ST4Tt   rMTBICt 

IIBHT    T*4MS»IUI0N 

*f.4klt<IL'Tf    or    4k   CLlCINOk   «t4a 
C0^T4aLLLU    •OklO    tr4TC    kOMIL*!'^* 

•e-«is  •n^  ui«>  J> 


•BOLIB   BT4Tt   rwTBICt 

(■iTCMiNB  eiacuirs 


«OLI«    »T>TL    4*«    t4rc    (KVlCC. 

•4IS  BIB  Ul>>>    la 


IB* 
rMTBICM.   PBOrtHTIU 


T>«  n«B|r   nCLB  CUMTIukB* 

C»-4l|TIOk»<     4i*t    eOkSTITUTlVI     C4U4T|aNt 

krctsi4*T  r««  TM«  T*t4Tkt»T  or  raon- 
It  <t   COkkU>-l<w    tML    hViLlitf**    »TT44>*- 
*T4Tt   ItClxVIOM   or   LL4$TIC    KLIiM   tu«- 
J(CT    TO   LM«C    U(rOim4r|ON»>    ILtCTMU- 
■'4.,<ltTlC    ri'LUS    4NU    TH|,>nM.    *««OltMTB» 
«»i«ia  BBB  l>IV.    3* 


lot 

tTRCBBBt 

witr  ul«cu*tiak  or  Tm  k«tlC 
r*|«l(<l.L    4-0   TCCMiltMCt    Ik 

r«<uT0CL4kll''MT. 

«Oi>*ia  BM  oi«>  2* 


IBS 
TOMkBBT 


C-MTUTL*    ■t.COB^ITIOk  B»    tai.lOt> 
**-«IS   BBB  Ul»*    SO 


«BBW»«    tlBNtCB 
BCBTTiaiM 

t«ri*t>«''4t.   IkvttflBAIIOk  gr 

«4>C     tC4?IC*IWi     Ik    Tl«    4Tl«BrH(JK 
•la   BBI  OIV.      • 


iimubhic  bbciixbtbm 

4TTtNU4TiBk  or  atroTcu  triwilCM. 

t»WC«    ■4»lt> 

i»>«is  s*B  BIB*  as 


■BOUMO    r*4ka«ltSIBN 
•TkOSTNtBIC    nOTIBM 


LlklT4TI'>k» 
T»<l*kOktTt»«. 

•e-«ia  *T« 


Ok   4CCIM4CT   BB    iBklC 

ui«>    a 


•SBuno  Ta*MB«ttSIB« 
CICIT4TIBM 

i;»cit4ft'>k  ur  ri(L»-4LtflMu 
•4<(S  at  LL'C'40N  tTa(*as> 
•»>«IS  BBB  Bl»>  at 


r*C(   BIBkBBT 
■Cvtiss 

tovKi  rto4STaoM4uT|cs  aao  aio 

T(>.'<«X.O<,T    •'4C|LITICt>     »aw>*4»». 

•r'<t0k4i.iTl'<>.     «aau4T  or  1-474. 

M-4II    •••  UlV.    SI 


•BMCC   BIBLBBIT 
SCIBMTUBBMfSS 

tOkl    bTk'klC    •tk'OlU    vMM4CT(a|B. 
Ties    or    (LI^HTLltS    k4<. 

•^«ia  asi  ui*<  I* 


race  cwaBit 

STB 


T44«t»Lr<(     lktT4alL|TT    OB    Ci 

Br4<>»  Ik  »T'*a4«c  tTtTCnS. 

B»-«1S  BBB  BIV-    as 


•SraCB    (N«I*0H>CkT4L   CBMBITIBMB 

a4Bl4Ti0M  crrtCTt 

XMLurarkft   tcitiih««  L4(.laM4T|uk 

4kU  'LIOMT  ^  4  •40l4T|0k  IkVIMOMMlM- 

T4«,  orckinrklf    |kCLU-J|kt>  atO-KTiox 
••w  4k4LTkl<  ur  na.  d4T4  aaTMCiur  'aoM 

Taj   CtSCkTI>LLT    tOCkTIC4t.    MT1   OT    fooa 
|k>Tawa(kis  r\.ft  ok  r*o  •Tt4t  tcit.*e 
Ttrlc    ■•4»U-«Ca    ■Out    Ik   Ot,C    !<•<    4MO 
*4t<:H  laas. 
a»i>ais  ia«  Biv-    a 


asracc  tN«iaoNi«aT4k  (BMBITlBaB 
BlaukaTiBM 

ICVLLMaOkl    or    «t»<i4L    «T|aiA.4TllM 
TCk'«|UM.k    *0*    4<Tam>4UTIk4L    rLIBMT 
T»vl<itkr..    VL'    I    MISM   attwLlTIJk 

TtcOliieai   tLlcraokic  ri.»«*  T4aiu«. 
•^«ia  **l  ui«*  as 


•■>«€»   rvlBNT 

Lirt 


tuviri  rto4tTaok«uTict  44u  aio- 

TfwHkOLOl.T    rtclLITlfti    «awM4aai    M 
BCxtUkaLITI't.       tUM>4aT    B»    14T4. 

•la  B**  uiv.  >a 


•S»*Ct  rLIBMT 

TaaiaiNB  BCvlCCB 

>iL«LLw*«*ki  or  niviaL  >TiiaA^Ti(M 

TfLH.IJUtk    riM    4tTiirak4t>Tlk44     ri.lBMT 

T».|N|k*.    »*L>    I    HISn  ars.x.bil.<k 
TCktvltlbkl    IbLCTaokfC   »L4MT4alua. 

•IB  Bai  uiy>  ii 


M-U 


•BBBCt  acBICIMI 
rWTtlOLBBT 

vwicT  BtoaaTaokauTict  aao  aio- 
^'••MNBLBbT  raciLITici.  rausaaaB.  ano 
rrNVM4LlTirt.     tuwuar  Br  04Ta. 

•la  %—  uiv*  *t 


•B*tcc  aniciMi 
TBtiaiaB 

LtCTukLt   ■'•  4Cai>tr4CI  ntuicia 
••-BIS  a«T  0l«>    I* 


rik4i.  •>a'>xMLtt  atruaT  u»  Hiin.it 
acaotraCL  arttaaCM  r«ciLl>T  ro* 
Off  ai   Tioo'-kM  tta  tt, 

a*-4ia  TBB  ut«>  ai 


■BractcaaTT 

KiCwTiric  atttaacH 

!««■    TO    MJk»HT4LLlC*    Mt.tt4«eM    4I« 

8C«eL0r«LkT  n«o«a4NS   jr    Iw  4t«jsr4C( 

C)«H»4kUt. 

•IS  BIB  Bl».   SB 


CCiricaTi 

II 


4cet>>i4«rt  tukHMTi  rLia>-r  rtsr-- 

"HILl    (St.  - 

••-•n  STB  oi«>  la 


•srccTaa  iiara44Hei 

H«Ll0tS 

4-<ti>i4cT«  jr   tariCLCt  ruLLi>«u 
la  J.  CMta.  i>MTSict  4au  J.  orriC4k 

•"S..     or     4k(*IC41    ki    4    kCtULT     •» 

•p^«  Ok  4  r'OaM*'!  cOMCcaiia.0  aiTM 
*lu*4r|0k-a''T4TI9k   LK    tlatklTr* 
4Mu    iluTnt    ta   HCL    4kr    Ml. 

•0-aia  SBB  ul«.  at 


•srccTaorMOTonrTtas 
LtkC  trccTaua 

vaktkur^oiuaCTaT   jr  Liktt   Ik 
«a4|si  or   C'klikuewt  (altalOk. 
»»-aiS  BBT  uiv.     « 


•sac  CTaOTNOTOMT  Tia  t 
t«iCMTiric  BctcaacM 

4ov4kct.o  rukcrtokaL  tcacTaoaic 
rt.ue«  uc»lL'>^<«aT. 
••-•IS  ISB  UIV.  kt 


•saccTaun  4iaaLTBBas 

SCIOTIU.4TIPN   COUHTtaS 

4S    4k4L<<la    0»    »ULt(.D    4    a40l4TI0k 
BC'«44T(0  B»    nlBM   aoaCMCD  tLCCTaOkIC 
rouia^kT. 
a»>aiB  no  Dia.  as 


asaCKM 

CBn^MICaTIMi  BVtrtNB 


CwaaraT  aai 

C»^1»»kK4T|(Nk, 

•O-aiS  ari 


uBLfnt  I a  Baticn 
oiv.     s 


■SactCM  coaakCtslOk 
COUIkB 

«"*!»    an?    |i»VCSTI»4Tlak  or    IBtKCM 

54T4. 

•O-aiS  a*i  ui*.     s 


•BXtCM  atCOBMlTian 
IWCLLISIBILITV 

«Tuu'  4>n  ikvftTiBaTiOk  or  trucM 

•»4T  •  . 

•e-ais  OBI  piv.     t 

•Ba?tcM  •C'aisrwaTiBM 
ai&|T4L  CBHavTcat 

•".'JT    akl    IkvCtTISaTIBk   or    BBCUk 
-4T». 

•»-aiS  aai  oiv.     t 


•taiUx  TaaoBaiBSlBk 
CLSCTaBkIC  rBuia«tMT 

4CCua4Tt   LU6  4ku   l<nf(aaL>LO«  rukC- 
T|jk  MNLaaTikB  ciaCulTti     foa  \i%M.    Ik 
rt.|T4L  tiK'tHA  aircM  cNaatBL. 
••-*IS   *»B  DfV.      t 


tt|B>l 

rrr-iaMTiuk  or  molloo  a<«LLB  or 

•••^.S  STB  UIV.  BS 


VIBCSBITT 

CaLCULBTIBk  sr  THl  VISCOSITT  OT 

C0kCCMTa4Tt><  tuBaCkSiOM  ur  saMcaicaL 
raarickCti  ■•THcaaTiC4L.  aLTMOOt. 
••-ais  BBB  elv.  It 


■CBBMNei 

acK4a«.M  Ik  iLCCTaok  t»'ia  at.soa»kCC> 
•e-aiS    SBB  OIV.    JS 


BIBBCHaCTaLit 
•aTBNCTt 

C^jaaCkT  •ircatkctt  cOkiaikt  0C4LIMe 
•  IIM  4kTHM0>-Ot>>M0*kC  JitCaMt  MaakOCj 
•ccxniki.  T»  C4ut4ri»(  4a>.kT. 

••MIS   OBS  UIV.    IB 


'IBOCMatTaclt 

TMtBBT 

tT4l|tT|'-4L    INTLaikCC    fOB    t 

U»J    U(4Th    a-tJlIk*    MOJCLt. 

••••la  *SB  OIV.  It 


•TBMIfaTIBM 

nisatatc  atonUaTlUk   la  kOi^LCt 
orL<4rikt,  ©►  iMt  aaikciau.  er  d|. 
I4rcii4«.  >4t*'lki.  ir  4  Liouiu  t.jar4CB 

•  lf<   «»■    T*akBL4TIIM   FOa^lBk 

aT>t4acM. 

•IS  SBS  OIV.   It 


>STB«ILITT 

rati  •aaicBLS 

»4kTuk  '^CMaklLS  or   hwj   STmIlitt, 
Bajop  tM«.ua<'  4ko  co(waik4it  TaaNsrua- 
a4Tii>k  oaiatctt. 

•II    BBB  UIV.    Bt 


••TBIkLCtS   STCn. 

■CCMaaicaL  aaaaBBTlts 

OCVLLbmVkl    or    MliHt-tTHLKBTM   4U.OTt 

rr  ca*u«.Mir   kTacTcH  ruaaiMBi   soi 
«»«i-a.«.»»  tn.b.. 

•IS   TBS  UIV.    IT 


taraaaBB  aaeuTiOM 

IkTtBkaTTD   tT4*LlbMT    r«a    tMt.   •MOLC 
S««   canauT(>  rga   jOMktOk'k  n.   4i« 
L-<>4kni  ctk^caco  4T  2.J  4mo  s.a 
aicaokt. 
B»-*ia  BBS  OIV.     t 


'•BBMS 

•UMKTB 

41  CTbku<  4t  4  TaiMLt  kviTcn.  coa- 

T4|klk<.   4   roSklBLC    aL4krTMT    sarCLLITe. 
"   *H    BBI  OIV.      t 


•  BTBTIC   CLCCTBICITT 
CLBTHINB 

4teo«aa.4Ti(«  or  st4tic  tLicmiciTT 

B"   4aci!C    ClOTMIkS. 

•^•la   TBI  OIV.   IB 


lTBT|tTIC4L    akaLTSIS 

•VTtBaBLBSieaL  aaaai«TtaB 

tT4T|kT|r4L    4M4LT>|t    0»     BaaiJWTMIC 
BatOleTIt*!. 

iia  Bia  Bi««    a 


lTBT|tT|C4L    BkaLrSIt 
•CBTMCB   rBBCCaSTlBB 

tCVLk    »TlTltTIC4L    roat«.41T    TtCM- 

aiwuct  4ku  »Hna  usf    la  aatraaikS 
•  •C4T><*  r«a4X4tT  ukot*  urta4itok4t. 
CB'.niTiaMk. 

tIS  •*?  UIV.      I 


lTBTitT|c*L  ortraiBUTioas 
CIBCULM  (aaoa  raoBaBcc 

THt  kuaaaL  aiVMt4ri.  vM.ktirr  ruac- 
.  Tluk  4kn   iT«   4raL|C4tioMB  To 
tVsTtkk   4«a«  T»|B. 

••-•la  SM  ui».  i» 


^BT|tT|C4L  OtSTaiBUTIBaS 
OBCBlaBkTBL  BaT4 


ftT|k»ti-k  or  raBMBILiTits 

SOlUTLO  kITH  TM(  r  tT4TUTIC  a 
eite|T4L  kOaoufCa  TLCHklOULt. 
"  ll»  BBB  OIV.  It 


••TBTISTICaL  OISTBIBWTIBW 
rUNCTIBMB 

4arLic4TtOk  or  aucuciaa  tncobt  to 

tCBVICl  TIHCS« 

•e-«ia  *y%  oiv.  is 


aBTBTISTICBL  OIBTBiaWTIBMB 

KCLiaaiLiTT  iiktcniBMicai 

•aeaatsttvt  acLiaoiLlTT  fimctioms. 
T>a.  aaoBLLa  or  C4LCM.4Tiak  raoaacttivt 
atcUaiLlTT  rukcriokt  It  TataTio. 
BIVO   Tmi    U'DLBLTINB   CU*a«.4TIVC 
eikiaiauiio^. 

ae-*is  IS*  OIV.  It 


•BT«T|ST|CaL  6IBTBIBUTIBHB 

Taaus 

Co^riMjfi  aomats  roa  iia. 

T|>n    tT4k(M«0   0CV|4TI0k. 

••-•la  BBS  OIV.  It 


*BT4T|tTicaL  accaaatcs 
iBBCvcasiBLC  raoctssct 

THCuaT  o»   laa'vtatlBLB  STatisTlCM. 
a»CH4kiet. 
ao-ais  BBI  OIV.  It 


•STICL 

CB4TINBB 

«iLT|alT4L   C04T|kB   raOLBSS   BBB 
•  CO-taotlTl    JTftL.    >%    4ao    4i.    tTktK. 

TU4CS  Tu  uccatasc  u4t.v4ku 

cnaaotiuk. 

••-•II    BSB  OIV.    1« 


••Ttb. 

raacTuBt  iNtCMaaicBi 

TMi  crrerT  or  THicakCta  ako  TCarca- 

Iks    TtMatN4TUMt     Ok    rB4CTUMt    4*r{<a4kCC 

Taaktinok  T(iwta4ruac  4ku  catTiC4t. 
raacTuat  TOuBMktt*  or  MiB>«-STa4.NBTn 

fClT     tTLU.. 

••-•II    TBI  UIV.    17 


•BTCtL 

MC4T  TBtatXCNT 

■watikkiTE  4ko  •4i<iiTC  Th4^kroaMa- 

TI9Y  Cia^ac'lxisrics    3r    *no    fm   Mil 
kTlCLSI     T>«»aUkCCM«klC4L    TM*4ll«.kTt 

<>--  .a.TMaM|)iM.»Taiw«TM  a4lknLt. 

••-•la  •*•  jiv.  IT 


BTttL 

aecarBT*u.ia*TiBN 

lkWLtTIB4TI0k   or   •a4IM   MOtTM  uT 
St   tiLICuk  tTUL   ouaiat. 

a<C'«*tT4Ll.|I4TI0k. 

•IS  Bsa  OIV.  IT 


•TIU 

TOUOMatSB 

«T4Ll.UM«lb4L    VMI4aL£»    4rr4CTIaS 

ra4CTuNC  Taii«««(tt  la  Mi»*-tr4LkBTM 

i^lT    *CLVT4a     tTCCL*     4kP    aT4I'«kEtt 

STEELS. 

••-•II    »BB  OIV.    IT 


*BTeaiXNC«l$TaT 

CTCL044.«4l«t 

cakro*M4TiukaL  kTuoKt  t»  cTcio- 
BCT»kC  »T$T»«$i   >4rca  roa  ruBLlcaTioii 

tk    J.4.C.t. 

•e-ais  *tB  OIV.    a 


•BTlnuLBTIBM 

atti.4acM  ON  TMC  BLatSIa  or  acTloa 

aOTCkT|44.     I"    i.IC|T4aLC    Tlfclwtt. 

4B-aM  OBa  OIV.  la 


aBTIMLATIOk 
CTIOM 


•rncTlvF  4aout4L  TO  ausic  at  a 
rU'<ri.>N  or  atvi4T|>Mit  la  atactivcu 
cnnVLCMTt  r•^M  4k  404l>T4llca  lCvCL. 
••-BIS   sat  OIV.    IB 


tiauLATION 
TBaCKINB 

•uT4aT  r<«Mir  ra4c«ikk  aiTa 

CIvtUCU   4ITrNl|0H    TO   CuT4«lOUt4 
vlku4t.i   4ao  4woiroaT  siBaacS. 
••-•IS   B**  OIV.    IB 


•BTOCNaSTle   meCBBBIB 

TMCOBT 

raaaauLlr  LSU4TiOMt  or  STOCNaSTIC 

C0.T4X     IMCVIf. 

ao-aia  tbb  oiv.  it 


N-SB 


nO-TSL 


*«.lt*ClW    IL'*«I"«   CfWijmiMi    IxltH 


a|W>   H.t'T>Alt    auST    tUNtVt      TtCM> 


tnun 


■tl 


f<>«<uTiak  e*  WTH.*  u«i«b  tm*i>i  num. 


0l«< 


■  II 


TNOKUM. 
1*   M* 


ui<«C«  Ala  sniwits. 
OIV.      X 


••tMMU 

CMrriuvwi  «•*>« 

crrici  o*   »MC4a  mu  wmimm.  »oact« 

V    Ti«    »IX.l.»    •n.»tTlr    «OH|.aT    o» 


••tatMCt 

eitToiauTian  tmimt 

allTaiaVliM  «TMC»H(  •«•■  • 
<Ai«i>  III  al«>  »» 


••ncsM* 

niAcnjac  iMCCHMicti 

T>^  uikTMir'Tia^  t»   tract*  i«  rHiit 
rLiiiic  %M>"%  *•»<  ctlimh.*  is 

««»«l>   III  Ul«<   x« 


MTiCIMTICM.    MWCTtU 

*••   U.*kT>C    tTWSS    WlM.*»lt    U*    TMC 
II  «••  0I«>    i» 


srrwac  PC««Tlct 

$rats»  ii'i,u«rij>i  jv  «ij«c  *no 

T«    <«>UCM.«*     n.l3MT    *<a    MM.I.C'A.MI 

•fIVT    nttT'l-o/TIXh. 

••-«l«  •••  :>■••    >• 


TUT  «' 


risi  >4.T>-<ju»  Mft,  i«sTaw««.aT*Tian 
•*«r  'x.vii.o'Y'j  '9  nokiTO*  l»Tc«Mi 

•TaC^M.f     IN    L•^<ar    i<C>l><S    BT    tt4«|lll 

fJl    TLCH«I«U1S. 

*»i^lt   •!•  Ul««    I* 


eatMCuiCf 

n(vtLb*«'*ii  a*  Mlk«-STMtN«rN  tu-Ort 
ST*|«.L«»    t^U.. 

ti>  T*$  al«>  IT 


••raucTviu^  IMVUJ 

MOttS   0*   lir««kUT|M 

acrua»«T«Oi  or  iWH.t.i)«  aKCi,*  0» 
■NtiarioN. 

•I>   ST*  Ul«>    2* 


•UCKLINCintCMMIietl 


r»t»'«"i«i4il»>i  jr  THC  tint*» 


*>«l.l««   kT*l«ATa   0*    •4*TI*lk.T 

TiKLilCB    ttf'l.    r**att. 

ttt-*li    TM  Ul«<    l> 


STCUCTUaCt 
MMCTSIt 

«(**uakM«  >••    O'    >aM.4.    tJk>l*t|0 

II  »!TCH  OK  >\«l9eic   trau«.Tuact. 
»i>  art  oi«-  «i 


•Taucnwct 

0TI>*"ICt 


«l|M>1ie^M.  *««L**I»  •»  STaWCfUMCt 

II  tie  oi«>  «* 


tractte* 

sratst  a'Luariok  jr  mum:  4«b 
a«i.roi»»iiis'  •^M.»*TTllt>lt  »(i>T|vt 

TO    'Wl.tCM.**     •tlV<T     «w    "WLIC  K.** 

■»IV<»  ntsT>li«uT|nN. 

•la  «••  Ul««    la 


CT    I 

^T-uu%    f    •KCwauto    |I«1<II«A. 
ti»«<»a«M«ik»lvf   oocunOiT  MurtatTIMt 
*au   rf»T|>«  xkCHMUto   l«ulil«. 

M'AklTT. 

«»^ii  n*  0i««  M 


•tuacaCowucTeat 

MuNOMTT  ««cu(  aaoacit 

foaiakud'MCTeas  aifM  akaai 
■<SMJ4aii». 

•i>  •«•  ai«<  is 


a«u^acoiwucTea« 

rtaaoMkMCTic  aarcniMj 

MSIC  Mf<c*acH  dft  >c.aau««««>.Ttc 

•»-«l«   TM  Dl«>      ? 


aaurca«uica  rMCt 
aaojCCTikf  runt 

•    STUUT    •«    ^lOtr    0«>W«C    TO     !•«    -^va 

■  T|*rf<li   aT<g  ruzc   »r    |ar*(T    (ITh  «|*, 
*»-«l}   MJ  Ol««    22 


••U^CKMMIC  atM 

caniCM.  ■ma* 


CINICM.  -iTaS   IM  »o*ca»oi>ic  *\.Q 
-«l>  MO  Jl».      « 


aturcaMNie  rtoa 

tkceraic  oi<iCM*awt 

4L>«>«1   r*(t  ••Ot^CUL^a  fLb*  ur  a«af 
ricD  MS  r-««T  ae^us.     atk«>*TioM  hoo- 
IL  aa  aoLTZ-awi't  utaCTic  CbuariOM. 
rtua   Ik  •  o'SCMtau  <aa«N<ii«c^r. 
Ta*-(Si.*iiuM<  jr   *atiCLLS  n>c-  * 
,    at>iSlM  Pta<uuiC4L. 

AAi^lS  IM  ul*>     • 


atupcaaatic  aLx* 

atTMCMTICM.    MMCTSI* 

ciaiais  -aji^Tiis  o»  aurtit»oMlc 
rtxa   IN   l><    l-»IT|ai,   itcTluN  or   *  sas 
tjtCfOK,   *N"  auaratONic  rkoa  aasT  a 

rL»T    TM|*><C>'I.M    aLaTi. 

•  II  Ml  dl«.     « 


aMmsMie  n.<<« 

SHoca  aavCS 

<*«t     INT'N<CTiaNS     IN    SliailT 
SKxIC    *Nt   Mv^mgailC    aLOa*. 
M-ai*   TM  OIV.      • 


laactt 

MULTtll 

l<«lluai.l«ll.t   'UNCTIOM*   or    «WTgH 

'ILLUS. 

«»»«ii  •rt  aiv>  IS 


MMCTsit  0*  TMT  anct  Swaaac^  t0 
atiT.iaacu  n  o«s. 
•e-«l«  ai*  ulv.     • 


aMinaacts 
ruwio  akM 

raci>Mja'*cc  'Loas.     u&vti.iiP«iiTs 
I'    r^  1H.C1  gr  saaviTT  •avcs  «>o  » 

JTTS    *>n   Ct-ITItS. 

tts  Ma  ul*<     « 


M-«e 


aCC* 

MklM 

'^H.iCM.a*'  atoaic  aao  lanic 
l«W»CT   sTuetcs. 
aoi^is  T*a  Bl».  2» 


atunraCH 

tTDuCTUMt* 

c>iar*Bis><N  or  LABloaa  lo  Timbmant 
rLua  TN4it»i«l<M  Ncaa  SM.IW  aHo  rLUItka 
aou-uaaitt. 

4*^it  Ml  ei«<    • 


sua«4NuCLt4M  CntTaok  0*  Mana 
•KIT-xicuai^tf •!   «fv(asi*kt   tNacrivariOM 
r*  »"f  ciar»a4c  cnaTK  •»  eon. 

•I*    11*  Bl««    1* 


acraacToav  >aTtaiaiA 

Sonaaat   *«   thC   ttk  atlllkt  ga  Ti« 

»r(a4CTaNT  >-0<wotiTct  •oaa|N4  ^om». 

4»^|}  MT  ol»>    I* 


a»»IICW0WU4THWI    l«kCCTa«IIIC»» 
»T4TISTIC*L    AaacTtll 

S<4T|kT|<-4l.    4N44.TSIS    0»    Tl« 

ST'^HauNi/aTtuN  or  oi«|T44.  acet.tvt.as* 
•II  awa  OIV*     • 


CLceTaieat.  a«g»caTIC« 

STueMau  Tonuu*  4no  comibol  aTSTink. 
ri'<Tt>m4t  '-HMacTtaisTiek*  eiacuiTs* 
r'>ivo-«.«iT  4-u  eo'waTiaiLITT   iNTta- 
»'M»N<l€4an.I»». 

•  IS   SM  0IV«      • 


a«T«iTt«T|C  awaaca 
MITTUNCU 

iJiTi»*l«i«?n>N  na  t>MCSl  Tiaata- 

*Tu«t    4T    M»Cn    a'JUaCa    «Ul.b4>.U4Tf  s 

eTic-<  w««c'4u.ic  a4Tiai4kS  aut  m. 
•4i-«  ■tj^-ji.fiu.   tNu  rLt'laCli   at- 
CiMC^T  r-M'  4>-«i.ir^  ocre«>MTio<. 
40.aiJ  aao  jiv.   i« 


aT44.C 

tLteTaieai.  aaoacariu 

.  i-o-KaTUH   o*    U4T4    S>«4TS   tM 
*T.«     IT-  . 
40>«l>   »»»  JIV.    I* 


8T4iaU    ieONT4|NCa«l 
4ai4bTtlt 

.:«.•-  4->t.'Sls  or  a*i»su«t  a««t.s 

a0-«i4  «iy  jK.     « 


aTtkbaCTca  »T«TCni 

»M4U-i.KaCP  COmuHicaTIM  tvtTCW 

TCLfH-iao  4Nn  aaN&t  S4»tTT  Tcen> 
Ni^jts  urn  >u»*Ncru  *i*osr4ce 

V(nICLI.S. 

«»-«l*  a«a  uiv.     > 


aTtktMCTCMIM*  P4T4 
»tHUL4TI0n 

*  Sl>w.<^t.u  T(LtatTa<  u«T4  iiiatcr 
IKC'ii   aouTil    IS  ntscaiaCu. 
4»^t«   MS  OIV.    M 


arcLeacTtaiM  acctivcM 

*t.T|HCTCR« 

4    SM4Lt.    I  l»MT-aCI»Ml    44,TITiMC    T«4«*- 
alSSIOM   STS«t«   USrs    Jl    4«.tMU01   COMS 
ri.uS-4N  iuc>'Tirie4riov  bulm. 

IIS  aia  OIV.     I 


aTCLINCTcaiM*  T*. 
*t.Ttl«TC*t 


ima* 


4    SB4LL    (.  IW«T-atlbMT    44.TITUU(     TB4«I»- 

"USIOM   STSTfa  uses   )>  4LTITUOC  eoocs 

aLu«    4N    IUC''Tirie4TI0N   aw.tt. 

*«-«lS  aia  uiv.     I 


aTtkCPMOw  catMuaicariM  rrsni* 
LauHCMlN*  ttru 

oxowoc  (<  tcTaoMics  STSita  aja  ak- 
liy\   laiNuT'Mftai   B4iNr(N4i<t   cu—^aul- 

C4TI0NS    Nt.T>OMa,        n4aXN(U    VOICt    eN4«- 

Nfc.     aa|i««T   4Lear   stsTtM.      tntaMNCT 

V4«    uaoth    P'I'WaT    4NO    SreuMI4«r    HTS- 
Tr-IS.        S4L    ''lla|T4L    eO«NUNie4T  liMS. 

r(v<-<4w  tit'us  04r4  ststio.  lbunch 

CWiltt    StST'b. 

••.^i*  aao  OIV.  It 


•TIUTWC  tTtTtna 

CMIIN 

4    i«TnuO    0*    04T4|IIINa    aas    4W«,T<> 

INn  uuitac  tanoa  a4TTta<i». 
•II  a»a  OIV.     • 


aTtLCTvaC    STSTfRS 
TttT  cauiancwT 


otvtLwwNT  oa  r(t.4TT#4.a4irui 
BCL4T    TtSTS    S4.TS   U«M.|. 
'    *%*   IM  JIV.      S 


amxuaiun  au.eT» 
cao"li*>  aixoTt 

•CSM.1S   "BTalNCU  OiMINb  INC   sccuxu 
Tt«a  o»  4  p«0M4N  oa  aasii  acsuacM 

»N  euTi.     T.<  sTuer  oa  tmc  ii.ccTaic44. 

BBuaCaTIl*    -»    N-TTBC    COTC    lBat4SttCe. 
••>ait   TM  OIV.    1% 


BTCLUiaii^  aixOTS 

IINC    4LV*Tt 

'MT4    kXTTS  rO«   IlNC    Tu-kUaiOC. 
**i«ll  OM  OIV.   la 


am»t<«4TWIt    CONTMt. 

Ttivtaarwac  maiTivt  CLtMMt 

auTuMTf-  iLCCTaONle  (M-TiagiNT 
l>»Tai*«kl  TIM  e<HiTaot.klN»  4NO  ac«w- 
L4TIN6  Tiar>a4Tvar. 
•».4ia  OCT  Qiv.    • 


arcwcaaTwnc  MMiTivt  cuatnrt 
TtnacuTuac  cawraai. 

auToauTir-    CkCeTaOMIC    l«N.T|au|NT 

|i«Tau>«>.T  'oa  eTNTaou.!!*.  4Nn  acau- 

L4T|N«  Tti^'aaTuat. 

••-•II  MT  uiv.  a 

artHM*  anacTtft 
Ti«a«T 

BHT4IC4C     r«,NSa«    4N4«.TSiS    Tm^ORT. 
II   IIT  OIV.    IS 


aTCMCIT«|44.  uaaCTIlH 
»UI«Ma   a«ClLL4T|«M( 

a4oi4Tio*   juc  TO  Ti«  aavut  notion 
oa  4  cuNbuc'iNb  S>*«ac   In  4  ■4«i«Tie 

riLLU. 


BTttT  cauiantarr 

canaacMivc  aatacartM 

TC»lLl*»«Nr    0»    4    Cy<B<lt.»SIV4     iaP4Ct 
TtkTINb    K4C>-I<C. 

»»^i»  ats  OIV.  M 


BTCtT  cauia(«MT 

aaTiaul  inccMaaicai 

TcwiON  •  eui^atstioN  >.4Tia«ic  m- 

CMJ'K     (MICH    BkaalTS    F4TlauC     tOTINh 

ir^jl*  coNia'^ccto  un|4«i4l  stbcss  oa 

STl<4I<    4MXtTJUCt    alTM    tCNO.     >aSIT|VC 

oa   <c«4T|vC    >«4N   STats*  On  STa«|N. 
—  (11  o«a  OIV.     « 


BTttT  cauiancuT 

as 


CV4LU4TI««I    oa    TCNSKC    U4T4    fOt 
*a|TT|.l    n4T'al4«.St     4LJnlNa    4N0    4TJ 
•aa*M|Tt-    0«T4INC0   Of    TX   utC    g»    a*S 

aciaiNBt  10  aaoviot  uNuaiai  limoim*. 
'~  sit  ail  OIV.   la 


iaou»«N«  4«>T   rR4|<i|Na  eouNMS 
■T  4aNT  Cka'Sia tear  10.1  ■4iTiar  radons. 
a»-«II  *M  OIV.  it 


BTItT   MT* 

CLCCTROillC   raulMCNT 

otscairTTiM  4N«  nacaaTiOik  oa  TN 
iLteraieat.  "uibut  tcst  sci  aa  tm 
*«-«ia  TM  OIV.     a 


BTtST    MTt 

•UlOCe  aiMILUIMMatCC-T^itM^aCCI 

'M4t.l»IC*TI0N    TCST   aCawMT    »J«    II- 
BLuSIKC    S4.T   eiRCUITar    TCST    SCT   ftm 

N|  Mr(N4N. 

•II  wa  OIV.  It 


BTCTaeots 

racKMU  ciacuiTt 

TtTafH*.  Hi,^  aoata   lNiC6a4k  eia 
Cuirco.    ultlbN.    0rvtL3«N«NT.    440 

CV4LU4tluN. 

•II  la«  eiv.    a    ^ 


•r 


4    'VNukC'l.'T    IS   aatUNTlO    ')cJ4.iNu 
•IIM    S»4tt    'LIliMr    4Nl<     fxC    UfclV>.a4C. 
THi    •>4Nu»ca>ai    (^TITlIo    "tc    tlf    n>.4N 
f^    ni4T4NT    U^IVfBMo    444   »Nca4aiu 

PT   4  SM^uB  ■<*   aaircas  roa  Tmi   ^jbo 

a4«|il    lMIVt»tir<r    fJUktl     41     THC 

i'N|»ta»IT»   oa  fottiut, 

•II  ae«  i)iv.    2 


TcaTites 

•acMiNCt 

ntsiak  4.-0  jcvclObncnt  u>   •  kOOM 
ao«  w«unuci>«  4n  i*)rt,4r4a«^  stkuctuxc 

f*    NlT4LLie    CLOTH. 

"  (ll   Ml  OIV.   r» 


TmBUinu* 

s»w»»  or  tnc  STHB4Ti«Tic  V4kooik.a- 
To«  juiri.ua. 

•II    T»I  OIV.     IB 


I  ncanai.   COMMCTIVITT 
•MCS 

rNCMMBL    rwNUUCTIVITT    »     K    *M>    4MI 
BBttsiBtC    IfrtCTl     •l4SJN(Nt.Nt     IB 
»»>.4<    CtLL.  • 

■•-•It    IM  BIV.    t» 


TEL-  Til 


,  oirrvsion 
Cla4Nie  M4Taai4kt 

TMCKN4L    -I4ruS|»Hf    BCaSuaCNCHTS    ON 
BfT4«.S   4I.U   rtnt-Ki    4r    H|,iH   TCaaCRa- 

Tisr.si     i«i«  ■(CB'wr  pcscaiats  4n  t«. 

Tr.sioi.  b»   T«  rv.4SM  icfwicue  to 

eT-,41|eS   4T    TtNaCB4TuNtS   w#   TO    ITOU  c. 

'•-•ii  oaa  m«.  i« 


jeiN|N« 
MAXiaa 

NH4^|«,«    or    NC*a4CTJar    l«.T4Lk 
•^    4I.1.0TS   BT    CI'^TnCaalC    KC4Cr|0Ntl 
INTINNai    l.4'>TH|.a«S    BBMUCINt    4    aBMC 

•U-OT.    4  rL"«IN«  ccaaBic   •■Mate*   4i« 
a  i»4aT  04   T'«  •«4T  aciuia«j>i  ea- 

Trmi4t    taWT><NNS    BNIfM    4CT    ONL»    4S 

*  He4T  SMai'i. 

f»-*lt  tai  UIV.  IT 


seuTioN 

TtMUCt   laiBLMTI 

erne  14  -«»  TMCaHBt.  eNL«i.<  o« 

•NTtXIUN    wet4N     Tissue. 

lit    TM  UIV.     14 


acaCTiws 

•tNCR4T0Rt 

Hi&H  itBBt.H4T'jBi.  THcatawCLtcraic 
ar.r><4Tw.  r-nt  saarLeaarT. 
••-•II    aM  OIV.      T 


■Mac  aocTMia 
■ucLCaa  aneauksiON 

riNBt.    •«'>«MCSS    aCBUNT    uf     NvlCLCaa 

•Caosaaci  a'ScaaCM  raclLlIT   rort 
OCT   41    »a<e--e«  sea  •!. 

It   TM  OIV.    21 


MHIOalC    COWVWTtM 
WSIUM 

aia»T  wu^artNLT  aii^iaT  ok  CkSIum 
vaHON  thcnbio^ic  roNvcHTCKS  C4a4a«^ 
ar  opCn4ii»>-   4T   rcHam»Tu«(j  'Mraiia 

T»«4N    IBOO    e     fV    11    Nf  TMOOk    Cr     IKTC- 
aa4TIN<>    kUC>-    "lb"    TfB^a4lurC    COM- 

vr«Tia»  INT"  c4«frT>Tri.r  40144 

ar'.CM4tuks. 

••i^ll  aoa  ulv.     T 


IONIC  coNvcaTcas 

NtawTCl^CaaTMC   «(M4MM 

HI&M    TtBr«H4Tja<.    SUkaa   TXtxIOMIC 
ar'.(a4Taak. 

II  OM  OIV.      T 


a'MBHioNie  eoNvcaTcaa 
suaracts 


THCNB|uN>e  coN*t.aTca  sum  act, 
C»«niTio<.>. 

II  ail  OIV.     T 


IONIC    IHIMION 

■anaiaLt 

siuuiik  ">  iLfCTBoB  TUBi  MartaiaLS 

V^    TH4«»  10"  Ik.    (<lti4IM    BftOCtSBt*. 

••••II  OM  ulv.    14 


M-4t 


BTNtaNOOTtUHieS 

CI«Nle4L   •C4CTI0Nt 

>lTLMB|N<Tiu<ii  nr  rjaB4iioN  COn- 

ST.NT<    UMl    -0C4a    4llS0aa4WkT     INUICCS 

r-N^  4  »Tstt-  ur   III   4NU  211  cO'tBLCi 
ro^iLiiwiuf  ai:4ettuNs. 
•(■-•II  T*e  JIV.  <» 


BTNCaN00TN4l<ICS 
awoTONS 

•I4n|4l|«'     CONTBiauTlONB    TO    KNCNNT 
4NU     <ONCKTU»     144NSr>>aT     IN    4    (i4k. 
••-•It    TtT  ulv.    iS 


BTMCaH00TN4a|C4 
ST4N04a0S 

TtstBirTtu^  ur  ?H4  mtoi.ariaM  gr 

4    »C»    J»     ST>MMUf>{^ei'    T»«.NIK0»»4"IC 
t14T4. 

II  aM  ulv.  di 


BTMCiMeNCTcaa 
■* 


LlNITail^Nt    UN    4CCJN4CT    («     tUNIC 
T>^«<«>NC1La«. 

••-•It  ar*  ulv.  1 


bThin  aiLNS  itToaaaC  OCvlcCii 
rcaaowaaxTic  NtTtaiaL* 

TH4NSt.4T>>>4    or    rnaCISN    NIM4«CHI 

•«»fcat»i»  1  ojas  or  i>«|44|4l 

rwmmmt'iKLric  r|i."S. 

40-4IS   SM  Ulv.    ii 


BTMiao-sTaat  MtToa* 

aaouNo  suawtNT  cauiantNT 

»i4ki> ie*TiuN  t»  kinuIlmbn  >ao 
ST«-,t  Noiua  CM<ai4,rfs. 
••-•It  *tl  ulv.  17 


bTmkust 

oCTCimiNaTiON 

t.«J»1     CNalNSBIIOI    MCtHLUt. 
••-•II    aal  UIV.   2T 

bTmMwt  MaaiMat 
•M  MaaiNas 

JtsiOK  •■•N04I.  roa  JCSluK  ur  mtumo. 

P''<4>«ie    1-1.4'N    CTLINnhle4L    jrtM<«4l    4N0 

T>*ij4r  «44a>N<.»  'nM  r.Loac«  cutjbv. 

r«'.mO*-t..T»L    TC1TIN&   or    •    »b»i.|.    uj 
cr,i    «.o.ia    OJTOV    4SSCNm.T    I-l    -IfBONTlU. 

•e-ait  lao  ulv.     T 


ST>«UST    VtCTOM   COMTaoi.   ITtTtMt 

coNTNou-aaLr-THNuar  rkkct  bctqm 

otvLLorNVNi  or  tni  ^b-inch  a4rKM4l 
B<»j»Tcit  M;T"a. 

••-•It  ai*  UIV.  2T 


•THUHocasToant 

•laCMATT 

Hinn    BLTTTJUt    susr    tU«>lTI 
►•U41.    4N4t.T'|4. 

••-•II  tTa  OIV.    t 


BTinc-eci^T  rufcs 

■XKCT   PUU« 

StVLLUMirNI    or    hKKCT    turn    MB     |V 
BPj    o    4NU    P<»     IVT    "00    H    rOB    H4Sa. 
••-•tt   at*  UIV.   22 


riM  •u.ars 

"•«NCTIC   nNWMTICa 

Cl.ee  t«UN>C    4N'}    ILtCTBICAl.    U4T4    OW 
B4.,Nt.S|ur.    S'44NI'Xl     C(N^lkt(     'UTa 

stxers. 

••-•II  at*  OIV.  >i 


•TIM* 

"OoiricaTiON  aitt 

TCST  u>  -MU.L  4j4#"Ttas  foB  T.«  orr- 

Bn»0    rMCLL     "NU    TIBl    (JKVCBSIUN    «IT, 

••-•It  Ml  UIV.    II 


BTISiuCS    laiOLMTI 
CICITtTION 

BtSt4MvH    Ul    THC    OCNISIB    U     4CTI0B 
B0IC4TI4L     I-    l«eIT4ei.(    TIkSUCS. 

••-•i^  OM  UIV.  la 


BT  ITANIUM  COMPtHJNOt 

Hvoaaubic  rmiot 

•niNBui.l''  rkulos  cowaoBtL  or  mc- 

T4<.0Bii4ML    'O^aOUNUS    tnlCn   COaa|>< 

BBjBtBiu»  or  Lusaicirr  4h0  sr4iiikir 

4T    HIOl    TlNI^N4TUat«. 

••-•II  tM  Olv.   f 


,TM« 


ca>Miria»*. 


BltllkCf    tTalC 


r»  0*  »ialT%  oiMCiklOMb 
T*aai«c*rio«  Iwtaiwrr  luM^MC* 


•CL*TlgH«MIM    KTsCC*   (^VtCT 
tU«MT>   MC   Na»>*Taa|C   talUK*. 

*»i«t«   Ml  0I«-    I* 


•iJUXt* 


TM(    IH.»l<ut   4X0    rCITIM   W    •    T( 
KuO   n>a»l.Lif«   •ITM  •4M-«tfcftl* 
M-«ti   «M  0I««   SI 


II 

■•ktT|L«T»u  ii;^«t»»l'»ll«*  »«OHt- 
LtU   IM   •    TO«*»Oe    TttT    MMICLI    'MT    I 
■*tC«    IUNN(>     MTI   CMLt««*   n»TS>    MQ 

<*-«ia  aar  ei»>    • 


■tawatao  Mitc 
CMiTtTiaa  iMiai 

(CartlkAT'u   Ui»CHC*v|TaUK4  PKetL- 

«o-«ia  aar  oi«*    • 


raaic  MBMT  M.aaM 
auraMTic 

CU>ICItS   of    T>«    (•!    kuMM< 

»ia  aaa  eiv.    > 


Taaicirv 
ace 


trnei  c  uaxMOMMC  a*  aoaia 
*cf  ivitt. 

•II  Ta*  ai«»  la 


•raatciTT 


ri«ii«r>  ^  «C'jTi.  uuHM  iMa>ic«iieM. 
*»-«ii  raa  ai«>  t* 


•raaiLCM 

CMtMicM.  ia»»«a«  tatara 

cokkO-M-c  "•erittiBw  «.»iti» 

•la  Tia  Bi*>    i 


•TMtaiM 
a*i« 


T4*i«iNa  »  avfkiiuk  VHeakCM 

•<S.»I«M  MMavlOH. 

aa^ia  aaa  bi«*  *a 


•Taaimaa 
n.iaHT 

r»oi>l  IMVM.    •«i«TI<M  T««iaiM. 

ae-«l>  iti  oiv.  a) 


•Ta«iaiaa  aavieu 
laaTaucTaa  MMMca 

r**i>«ii  ic«>>     i<isr«ucTiaM»  *iu 

fni0tvt%  re*  >jac« 

*0^i>  aaa  ai«>  a 


•Taaiaiaa  acvicu 

■a»*L  taaoMKv. 

■ICVIU.U  >  ikTiia  or  »wtoi.$  ruiniMk 
K<tccs  >»tiL*M.t  re*  iNSim/CTfOHS 

*o-«ii  aaa  oi»«  t> 


MWKTaata  icTion 

at  'MniiiM.<  ><w  wa«cresi*teTi»c 
•I*  aaa  ai««  aa 


a«Diaaa(auci«T 

r»t»je«e»  T»»< 
M-«ia  ava 


•TaaNaiaTaaa 
CLceraicM. 


M|«x   ¥ai.tMl4i    MOII^ 

•roaMta. 

ai«>    a 


ariu 


tlHlk'Kt.O    ruNCTIOMM.    tk«CT«OMir 

a»i«ii  laa  ot«<  a» 


■TaMiaitTaaa 

HMuaacTuaiNa  NCTMaea 

•<«ouucil»a  taaihCtMiaa  Mi*sjac  ro 

•'Vai-Vl    rtiP^llfcTJCf     TlCMtfl'Virt    *M0 

l«<M«»c   TM»  «LI*ait.lTT  ur  TMi  >a 

!)>«•  T«4i.s<*>oa. 

ao^il  «•?  ul»>     a 


•Taa«aitTaa» 
MTcaiaka 

MICl>>l>«TfO«   or    THl    CO'UUUW    TMIN 

riL'<  TNMk»i<T<ia. 

■la  aaT  aiv.    a 


•TaMiaitTaaa 
aaooucTiaa 

■ta  ru«  >ii;n*ai<*Tioa  i#  acaicoa^ 

Cli>.Tia    nt.v|r-f>, 

•11  aa*  utv*    a 


^cxahW'Tioa  I*   tcnicuKOucroa 
BfdCtt. 

••-ais  aaa  oi*«    a 


•TaaatltTaat 

waicowwcTtaa  riu<a 

rt«ICt  «ML*Tf  tlLiCOl  •Nk/C* 

ar-<««ilu»  rtLNt  ^a  »oi.'caTlT*Lkl>a. 

!«>'<«.•' Ik*   «iMST««ftt   tfT    •«CUU« 

cv<>oa*T|BNi  tun  xivtcc  nuKucriaa 

■•fita  iNiM  riLMa 

*»i^ii  aaa  oi«>    a 


aaaaitTaaa 
ULTaAMiaM  pacautaCT 

^ANurtkri*!*!*  vrtOMacta  ok  i 

'••••■Ic-      T»«<iHTJ«i. 

11  aaa  DlO'    a 


•TaaatiTiaa  iktiKNTa 
«-a*T  iaicTa«aca»T 

CO^jM-T.     ItlC'Ck    ••«>    «>•«€    »4J.0T»    »NO 

CMPouNot  e>  i4o^. 

•  la   T«|  Ul«>    IT 


•Ta«t»«iaaia«  Ltica 
tiMciMaet  atTCMiaa 

THCUMt    or    >H(    TtatiliMTUI*    IkSUUITCU 
flttHSt    Ik   •   cuaoucTt-M.  nunu". 
•11  9**  ol««     a 


•TaaNaaitaiaaa 
oaT* 

atttakLM  ui  *3vMiCtu  o*t*   mnt- 

r*Ht.T  ••»«■•«  co<aaMic«TiuMt. 
*e-«i}  aaa  ot**    * 


■Taaataitaioaa 
oaivt  tM«rT« 

rx.Sl(ifc    >>»0«.lOUa»,    f  J«    IK.Tk*-1l>'d^ 

a^lj  roMJi  rM*k5»iltii>k  kH*rrikK. 
T*a<iv<ltklO^  kiae   *>t«ka«T> 

•11  aaa  ui«<    • 


«IC  aiar  Twacka 
acsiaa 


Hitn  k^'u  •canuTM4Mie»« 
ta  Taa  ui«*    « 


•TaaaaakaartT ima 
crvcCTi¥ci««t 

ri«»ui  T*««tin.*'«T*iiaai     no«oaajkrr 
•kTivkS.   I'^uiae  atJUTiOk  «<« 
0T><4  r4Cio*»  iN»Lu€keia»  MC"0«a»ri 

*Vh«IVM.< 

an-aia  Taa  «■*•  i* 


acaiaa 

tiskKM.  •viaTiaa  TaaaarakOC4> 
lf>>i  tan  uCvCLorofkT, 
ao-«ii  laa  ai»«    * 


M-41 


aTia>«accTaaa 
acurraaiklTT 

<cckri*arr   ritTa  a»  alauTtaM 
T**<«t*o«ita  CMieToat. 
a»^ti  aaa  •■«•  ii 


aTaaaa*«aTta^atcTaaa 
TtaTt 

rkTiMik   tau  tTalK  KkTtactl 
T'kT  rMo«.lO>-a(a  rw  i>«  aikkTfi 
T*a<<»»w«TtK  tMCcrna. 
•e-ail  aia  ul«>  II 


•raavCkiaa  aavt  TWMa 
aaiM  laMiai 

otvtLWaraii   *w  (iM|auM«hTakU« 
Tl,/H  »   Loa-aoite   ia4»Cklaa  ••«! 
Ti%et  »ofc  o*t<*Tiaa  »r  k-»  »-•  e-» 
*•^/  iHiAkutB 
a«-«ia  Tia  oi*>    a 


•raavckiaa  aavt  Twata 
tvaaoai* 

*aocitul'-k»  or  !■«  Mlw^roiaa 
aica«ra««i   T'«kl   tTH»otlua<   Xkil*'* 
ro'T  voNMiuTMi  a.  j.a  ^9  aar  *a 
fm,    1*W.       <0L.    !• 

•la  aaT  iti»«    a 


araariCAk  cTCkeaaa 
auTaaT 

THt  HbMiiCMCl  or  tmi  wMltaCMi 
to  <>a>  luj'CtaT  ataioaa  wual^  Tnk 

IMH  cLNiua». 

ao^ii  aaa  ui«>    a 


•TaaaiCM.  CTCkaaia 
aetaaa 

T^o'-uai.  CTCLOa».»  Mf  Ti*  t4«Traa 
aoaTM  vaiiric  *l  aLvitkiD  a*  Tiaoa 
e*>c<<«*Ttoii<. 
ae^it  aoi  ui«>     a 


•Taeaicak  acaioaa 

vikuiiMf  •TTiTveat  Toawu  roeot 
ID  •  Tag*-ic>L  cay|aOk4(aT< 
ae>«ii  Taa  ui«*  ** 


•TuaatTca 

raMTuat  latcnaaicai 


Hion  iiK^MATjai  ucroaaaTiiM  us 
r»»eTO"t  »€''«»lo«  or    loiia.?  vM-  •  mi 
rr  jwif.»  Mfn  sT<tiN  '4*Tt  cea'XTiaat. 
ao-aia  aaa  oi«>  it 


•TuaatTta 

a«Ttai*k  raaalaa 

»«oct»ti'a 

•e-«ia  aai 


MW  C*tT  TuaasTca 
Dl«>    IT 


vTuaatTta  *kk«va 
t^crt 

t<*kO*1l'*a   or    VACUUM   tnC-OkT 
l"\.OT»  o»   a^-i.t  •■»-<}.}  ti-«.i  »■- 
o.ukc>  "u-i-a^  TI-U.1  {-o.ic-  *M< 

•-i    ■•O-O.Of    /«-O.0OaC    •LLUTt    IaT»UUCD 
T«    ti«lT    •»•• 

ao^ia  aaa  oi««  it 


•TuaaaTca  c«»tvm» 
aaaacTU  raaacaTica 

CLCCTkic*L  *ao  Mft-VTU  raor(»Tltt 
e«  "iTttkiu*  MO  •uaiuiua  ToaaiTra 

H>^t^t^    tlN'-kl    CavkTai.    COr«HlCT|«ITI(tl 

■tuacric  tu«ct»Tt«iLirT. 
*i>»«ii  Taa        uiv>  • 


•TuaatL  oiooca 

HMiurMTuaiiia  i^TMODa 

■•*au**CT"*i'4a  coatiuia*' ioa>  'Oh 
-t,^  CuakLh'    luaaCk  DlodCk*     **C>**|aa< 
■Mviv..  «ar  kMoara  at'*!  Cxaaiikaco* 
ae-ai«  ail  )ii«>    a 


•Tuaaiac  akaact 

aCAT-actiaTMiT  avTaca  a  «kk«*a 

TtaiaicATiu^  or  >natioa  attCMiCM 
or.'    T-W    SIM'LITT    or    T^Mati*    ««« 
••»ICH|»L». 

*e-«is  aae  wi«*  it 


•Tuaaoaae^  laaiatt 
•««t  cscMMMcaa 

rLASikiL'TT  nCMuatia«rtak  ga  • 
•XT •NT  atkC'taATO*  rga  •|MC*«rT  aaa 

TIMMINlt. 

•la  iia  ui««  <iT 


arvMuktacc 
aMatTtlt 

•aocaaaTioa  or  kktCTaaataacTic 
■*«ct  THaau<M  aaaacTaACTiTt  auatMaa. 
••-ail  aia  oi«.    a 


'•A.itrLC'-oiacaiaiiMaT  MMkrait  or 

CLL«M-*I>.    T<««UkCMkt. 

ao-ail  aaa  of*,     t 


•Tuaauuacc 

acatuaaaaar 

T44atk*Ti»<  or  »oatiaa  aticMiCMi 
iirTt'Oi'Miilxa  or  •iaosr*«M|c   iijaaiu- 
|tt   la  vMfHia  Pia«.CTioai  at  •ai«aia- 

fTi,*. 

•O-ail  aaa  mv.     a 


•gkTaatoaic  aanuTiaa 

aiaauacatMT 

••<ecikie^  ^TaikOkic  at.«tuak«caTi 
r<k<  iKavou-Ht^  artCAacH. 
••-ail  aaa  of»>  at 


■gkTaaaaaic  aaeuTian 
atTAka 

T'«  i»»crT>  oa  uktaaMtaict  ja  ti« 
wm««Tn»,  CMAa*fTc«i$TUt  or  atiAck. 
•••ail  aaa  uiv.  it 


•wkTaataaic  aanuTiaa 
••aaaaaTioa 

Tmc   rLAtiaiLlTT  m   ukTiUto^ic  aao- 
••<*t|iiN  ih  Oijaarr  atm*. 
••-ail  aaa  al«*    a 


•UkTaaviokCT  aaoUTiaa 
•Taetw^aa 

a«n|*kC(  a»  T>«  u>*i(a  mimt^rnDt, 
la  »«€  •iur<  t  uLT*««ix(T> 
••••la  Taa  ot«<     a 


•ukTaaviOkCT  ••auTiaa 
a«ciaaouMe 

•  l-atOKHt  ui.r«*vi«LtT  ifcatua«.i«aTt 
"w  aactuO"   rLlOMi  nr  juwt   l%i   laaj. 

*^-•la  aTa  ui*t    • 


•«MOCaa«ouae  aTaMcnawa 
aMtkTcaa 

'H.c>'  taOvaTioa  TtcM«lHUtt  roa 
t>a.Lrcat   in  uaa«N  *at*t. 

•II  Taa  ut«>  II 


■unecaaaTta 
cweauac 


■LtkTK  iaaia«Tkt>  roaaa>  CkatTo- 
af'^ic  co«t*'a»s   tih.   o-aia«t  acat   tua- 
^cTtii  Tt  p»t»  S'jaMi  iti<i.  ciraauaa 

TO  •  l^^,^'^n  >*  »t»o  n    la  t»<i   xcaai 
frtcT  (<*  p>-T«ic*L  »ao  •«kMaaicak 

••v("l.a'li». 

ae>4ia  aaa         uivi  la 


•uaecaoaTca  tauao 
•TTcauaTiaa 

■arcikio*  jkTa«»aa«ic  i^AauakiCaTt 
r-v  '•icauM/*akC  art(«ac"« 
•11  aai  OIV.  at 


•waecaaaTta  aauae  aiaackt 
occaa  aartaa 

I'lTtoa  L^t*  aao  aikaTb,  ••«. 
I-  Tiataoi  o»   tat   Okfav. 

•B-aii  aaa  UIV.  at 


acTcaMkaaieak  PMnwatiia 

•tvii*  c  wvitr  LiTcaaTuac  o 
••^••.>.*aa   !•    fi«  uaaia  irnotaHKa 

•e-aia  aaa  otv.    a 


•urvca  •Taoarwaaa 
acTtoaokOaT 


jH#t«  »T-o»aMtat.  miaga«k*. 

la  aaa        oiv.  a 


•uvaca  aTaoaricat 
Tauaicak  acaioMa 

T'jwicac  iiMra  ala  tTUulia. 
••-aia  tat  »!••     a 


•uaaaiua  akkOrt 

•MTticak  aaowarica 

h:jh  i:aw«aruai  Mid*Catiii  or 

•».aia  taa  m*.  it 


aa^MUTwa 
■vavaaaraaa 

ocvtkorTWaT  9f  vacuun  traTca  raa 
aca  aaTEa  oatakTiat  trtTbai  aucTi- 
aTaac  rkaan  tva^eaaToaai  saTta- 
a^aaTto  aia  tjcCToat. 
a»-aia  ira  oiv.  le 


•vaaaoiua  akkOva 
acraacTaaT  caaTiaaa 

H|QM.IL>i.YiuiTuaL  oaioailoa  rao- 
TtkTivt  ki>aT|<«Hi  rtjK  vaaauiutkaatc 
•LkOri. 

•I<  999  uiv.  IT 


>lua  CO 
PMaK  aTwoira 

i-ttn  uMaaaa  rga  ri«  kTtTCa 
va.«4jiu-  tt'Tiuttt  -  aiac  otiik. 
aaaT'tacT   »0*f  l<.a  aitlaMCH. 

••-aia  aia  utv.  at 


waaKTaa  eiaeca 


•viwuTiaM 


•  Tr«t«T  rjM  aauaiMaau  vaaacTaa 
ra«*-<ct«ii.  •ai^.irikat. 

•11  aaa  uiv.    a 


artMiCkt  ••«Ckt 

BtricaTiaa  aiTt 

TLit  i>   -HtXL  a^aartat  rua  r>«  a 
•o.n  •Mttj.   "au  Tiat  cJavCatloa  alt. 

■"  aia  aai  oiv.  n 


uaiNCMiaa 

Lkuacxiar   a^acr   tTaTIOi«  raua 
aauiriM-.  ta«tu.irr», 
••.^11  aaa  uiv.  la 


arcaaak  atHaviaa 
CMitaaiM 

aktUClaTtvt.    BCMavIja    la   kIMiUi 

•II  aaa  oiy.  at 


ivcaaak  aCMavioa 
acaaoaiaa 

ciat«i><-Tac  tTuoiit  a»  atKiciaiivt 
v><iuM.ck  I-    >iaiaiaatiTT. 
a^aii  laa  uiv.  aa 


latav  koa  raca<«aCT 
•aoaaaaTioa 


VLr  HMu^aMTDa  aau  taatk  laaraaCM. 
II  aaa  biv.    a 


'iMUTiaa 
•NacTtia 

aaak'ticac  kTuov  or  Ti«.  aaoiak. 
aaiak  aak  a'AULt^  vloaariyA  or  a 
PTaaiaA  .itm  rLCiuaai.LT  aino  aackt. 
a*-aii  aaT  oiv.  <a 


taaaTiaa 
aack  ataaiaaa 

•  •tui.tt  f  LLtlTic  vlaaatioat  0» 
Tia.  dutCH  ■•ci  or  a  auLLlak  iLkaiaT 
rraaisk. 

Ill  aaa  oiv.  u 


vlaaatio*'  cnaaacTKitTict  jr 
rraaiaa*.     'aaaaaaaaci  LOa  '•taucaCT 
Vloaarioiii  t>(CTaa. 
••-ail  aia  Div.  «» 


viaaatio^  LrtaaactiaitTics  or 
aCaaiaat.      '"art  viaaatlOMt  acatuaia 
•ftwjo  •»  araat  or  a  ca»a>,|t<ik( 


II  aiT 


uiv.  iia 


viaaatio^  CMaaacrtaitTtCt  or  9kJt»- 
la»t.     rtrCT  or  auM>ta  u*  •oi.klaa 
rkkaiatt  ga  aautat.  viaaariok  tKCTkiaa. 

iia  aaa  uiv.  <• 


vianaiio^  LHaaaiTiNisTics  or  aaaa- 
ia»ii      ti^ft   ur   tavi-acst  "latjafo   in 
a   jauau  kaa"   aan  crrtCT  »   f.u«ar>  or 
tau.t  oa  it»  aaplac  acaaiiaa  vioaatioN. 

iia  a«T  OIV.  aa 


laaaTio 
la 


vaLliiiiT  or   Thin  rcaTC  IKOHT   IM 
rvnatic  vifockatTiciTT. 
•••aia  aaa  otc  at 


vlaaariON  caaaacTtaitTict  or 
laat.     aaaanaaaao  viaaatioa  tacCTMM 
or  cTklwai'aL  aOLLta  acaaiaas.  aaoiac 
LOao  aao  aoranoaaL  tacCB  crrtCTt. 
fncxiciL  axkkca  acaaiNU. 

•la  aaa  oiv.  aa 


viaaaTiaa 
traucTuaak  tHKixa 

viONatiO"  ur   TMia  tMCkkti 

•  luL10<^**-^^. 

••••la  OTI  BIV.  «t 


viaaaTiaa 
TuaaojcT  uniwa 

T  icu"T  aM>  TttTk  ur  viaaaTijN  auff 
iT^aiai.  kTt'tat  roa  tjmbojCT  akaacs. 
•a-aii  aai  oiv.  at 


»iavMt 
tMrccTiaM 

iVLutacr  ur  L0«  a.«iiCMT  Tcarvaa- 
TUK?  oa  KisittaaCF  or  nlCa  to  ci*lai- 
•Y  .taL  CL>s*caic  vi*ut  ia»tCTii)N. 
•a-aia  tal  OIV.  la 


riacackaaTiciTT 

•kulOt 

•HCktuMl-rMNutT  ackaT|ua«M|i.s  or 
viiCoCLakTK  rcuist. 
ae-aia  aaa  uiv.  aa 


>iteeckaaTiciTT 

laraCT  imoC' 

LMtoiluCiaat.   •iHTaCT  0»   a   mmi- 
l»»i«ltc  CTi  i-ajairak  vitcukLaitir 
S'a.LL.     iMC  •kti'oasa  jr  a  tiai-ia^iNitt.. 
cvLl<CMlLaL<  tkatric  ihCll  to  kOaai- 
Tnuisak   l>»«ct  oa  a  auio  oajCCT  It 

CP.tlOkNLU   "WJta    Tm(    •kSUf»T|q,«s   OF 

arwtaaae   tM>OMT. 

•e-aia  laa         oiv.  at 


KtacockaaTiaiTT 
TMtoar 

vatluitT  0*   THIN  rwati  tMCoav  la 
PT.aHic   kltroU-atTiciTT. 
ae-aia  aaa  uiv.  at 


vtaeotiTT 
aia 

C<rk*iaCHTaL  ortc*H|Mai|oa  ur 
THi.  viKbkiTT  or  ai*  IN  ti«  aateout 
tTaTc  at  LO-   tcaacNatuaft  aao 
••L^iuatk. 
••-ail  aia  UIV.  at 


VltCetITT 

tOkUTiaaa 

viKotiT"  ur  tokutioaa  o>    inTCI 
art  I  as  •aNTTCkCt. 
ae-ail  Tta  0I«.     a 


»itcotirr 

Ti«aaT 

caLCucatioa  o*   thi  vltcotltr  or 
CO'»CCataaTf  kUtaCN«iuat  i^   tantaiCa 
•  a«TiCLC»i   -atMt«aTtc»L  ••.tkkj*. 
ao-aii  aaa  oiv.  at 


»itiaikiTT 
aaTMcaaTicaL 


lOKTiaa 


'uaicasTtN,.  t'j.'kCt   vltialLItT 
i;»l<»>.  NOuN  *akCavattaat. 
••-aia  Taa  piv.    a 


KiaiaikiTT 

aCTCoaokoaT 

HCTHOkk  "*   uajrcTivc  aMairtit  or 

VtalUlLltT. 

••-ail  laa  uiv.    a 


'lataikiTT 
acaraca  raarcaaTiaa 

^COHIM,  .Titc.  roa  caTtaoaicak 
rnMCCattk  O'  cciLlaa  »md  vttiaiLlTT. 
•e-aii  laa  oiv.     a 


>iaioa 
l*MiaiT|oa 

vltu4L   l-aaiaa(NT  raoa  laautuat   To 

HIuH     INTlNflTT    LlBHT     tOuaLtt. 

ae-aii  990  uiv.  Ik 


VOL-  WIN 


(II  rn  •!••    • 


CMIXATU 


:«Tin 

•MTSIIW.    MO   i<(CM«ai|e*k   PM«^B- 

Tit.t  or  Mj^rixlla^f  ••Ku  on  iITBIlC- 

•la  M*  (»«•  I* 


IS    IM  >!>••   *• 


•   rM(k.-Snik««klMC    mtf 

T*t,«r  TMt.  r<t.i.T  WB  panTKCLT 

••K.l««   »L««   >\.«TC. 


•  l« 


■  la»i 


MIC 


Oniol^CKM    or    <IA*IUtlA.*    e<IM 
•  ITH   rllLll    'NU    ■■▼>•    TMt    0*l.*-««X 

t»ricu«i.«   '<'  M.«M. 

>i>  r?*  ni«>  I* 


■UCTMIC   01 

crrtcT  o»  4t^CTaic*k  ►•«*i«ft«» 
•  ciKCwii  o*-  rMc  CMMtacn*  cr  t>« 

Mt,lM*W    lloutJC    IM   •4TCa« 
tl*  •••  Ol«.    M 


•u«T  uiMii  kianr 
al«<  >s 


IMIM 

T«W<W>lt«l<M    OV 

>l> 


*ULU    MI-rM«T|<M    I*   MUM. 

la  »f*  ■>>«•    ■ 


JtTt 

rLaT   njti    ••«    *    »UI.S*TI>*><     IVtIkiM 

Jtl. 

•la  •••  ui«>  t» 


MTta  w»*i.it« 
CI«K  (MMmiM 

n-Uln   Ut<T«l*UT|Oft    ••«  COLLMTIUM 
IfNfl    »0«    T«>»^J«»«»    »>«.*«    €»••». 

»ltws.    ill*"  v»«   tLlCKK   «»»    Ta*Ck.«Si 
riuTMu*  »0«<Ml.*t«    |iiML*IIC«l    1C«MC 
CakLrCTIUki    »n>THrllC    iMTtJI^Ci* 
LfM    nt.TLlT'HIa. 

*ia  Ml  Bi«>  i> 


ITIM 

»tn    '"Htl^'S    UH    •»TH    »WO»     T«*M*» 

r|>«liM  t#    'OMCIKTi. 

■la  ••*  Bi»>  I* 


MTn  MVCS 
LTtlt 


t'lWVIt.*    •«*l.T«|t    jr    WkTlH    ••«• 
'•«TICl.I    OtlOfcltV    4aiO   *Ceu^l>*tlM» 

•»-«l>  *U  ul«>  I» 


•MTta  Mvca 


OM  Ti«  f^MTfOMa  a»  I4jii«t   r>«  T*»> 
et-^^siSkM.  "utm  a*  •tiui  m  « 
■rtCN  0*  »«*i.k  Ko^  IS  »•«•••  ro  k 

rv    T^    MWkX  l«C*4    SH*ct.O«   •«Tt4   CaiM- 

Ttw^Si  •KM.'crim  vwficii*  *«i  «i»ceu» 

»»»tCT». 

<*i«if  Ma-  »!«•    • 


•vca  M*u 

PMTIM.   ei»*ta«ilT|*k   MMTIWa 

THt    llklTI*4.-*H.UC    I'HIWMM   r<i 
■•*(t   U*    »l-tn    M«t.lTUM> 
tia  TTt  0I«.     « 


■•«t  nuaanistlM 


•UTMiMTICat.    MOUCL   rW   FCtUtCTIM* 

<»"«ia  •!>  »iv.    a 


■AVttUIMS 

euiw 

CwoMit.*  *M0««*«  rua  w.»lkMl*«  k*L* 
l>k/«leM.    MvtaUIICS' 

•la  •!•  ui»«    • 


•«*«*UIMt 

I 


mc 


tWaTioM  la  ^AtM** 

Ul«>       • 


•MATNCa  c« 


•  lUTIW 
•«UT|« 


V»Ct    —^    tiac    •MUTIiMt    la  * 

aMtat  laMas-iuiOM  «r  •  auikatf. 

•IS   !>•  OIV.    l« 
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EQUIPMENT 


AD-i11  806     Dl».   1.  12 
(TISTA/LSK)  OTS  price  $10.50 


Air  Force  Inst,  of  Tech 

Force  Bate,  Ohio. 

COMPARISON  OF  HIGH-CAIN-LINEAR  AND 

FLIGHT  CONTROL  STSTEBS  FOR  A  TYPICAL 

ENTRY  VEHICLE. 

by  Robert  E.  Beele  and  Fraiier  J 

Mar  63.  123p. 

AFIT   Rept.    ao.    GGC    EE   63   2 

Uaclatiifietf 

Matter's   thetii. 

Descriptora:  ('Linear  tytteas,  Fl 
•yateac),  (•Adaptive  coatrol  sjrste 
coatrol  sjrtteai).  Re-entry  vehicle 
glide   vehicles.    Feedback.    Mings. 


■  right-Pattlerson   Air 


SPLF-AOAPTIVE 
MINCED  RE- 


Hellings. 


report 


l|ght  control 
.  Flight 
Boost - 
ket  planes. 


R  >c 

To  establish  the  differences  betveen  ls«lf-adap- 
tive  and  noraal  linear  designs,  both  isystras  are 
applied  to  the  problea  of  controllini  the  short- 
period  dynaaics  of  the  X-15.   The  le  Ijf-idapt  1  ve 
systea  stadied  is  an  early  design  of  ^he  MH-96 
Aatopilot.   The  high-gain-linear  8ys>M  is  de- 
signed en  the  basis  of  selecting  the  jTorward- 
branch  coapensatien  so  that  the  syst :>hi  is  in- 
sensitive to  vehicle-paraaeter  varia  jlons  over 
the  bandwidth  of  the  desired  respons(M  and  a  pre- 
filter  or  feedback-branch  coapensat  ioli  is  used 
to  obtain  the  desired  coaaand  responit.   The 
root-locHS  aethod  is  used  in  the  ini  lal  design 
of  the  systea;  but.  the  systea  could  dot  be  slau- 
lated  en  the  aaalog  coapater.   The  f  equency- 
response  aethod  was  used  for  the  des  gn  of  a 
secoad  systea.   Froa  this  linear  analysis  of 
desiga  procedures  and 
eluded  that  the  high-gi 

ferred  t«  a  self-adaptive  systea;  however,  an 
analysis  of  the  effects  of  systea  no4*-li  nearit  ies 
and  coaponent  noise  aust  be  aade  bef<ife  a  fixed- 
gala  systea  can  be  applied  to  the  phjhical  prob- 
lea of  widely  varying  vehicle  paraaelurs. 
(Author)  ^^ 


AO-411  923     Div.   1.  5 
(TISTC/CAI)  OTS  price  $5.60 

MITRE  Corp.,  Bedford.  Mass. 

THE  CHARM  SYSTEM  DESIGN, 

by  D.  R.  Israel,  H.  J.  Kirshaer,  P.  Siylos,  aad 

R.  S.  Nicol.  4  Hay  59.  45p.  Rept.  no. 


—    -...,..    „.    _ 

:his    linear   anavtis   of 
response   data.    It    is    con- 
lain-linear   sysi  ^a   is   pre- 


ESD  TDR63  3B8 


SR^ 
Uaclassified  ^^port 


Sabcoatraet  to  Lincoln  Lab..  Mass.  Iiit.  vf 
Tech..  LoxlagtOB,  Ceatract  AF19  122  i.>8. 


Bulletin 


Descriptors:   ("Air  control  centers.  Prograa- 
aing  (Computers)).  (•Programming  (Computers), 
Air  traffic  control  systems),  ("Air  defense 
coaaand.  Programming  (Computers)),  Teletype 
systems.  Input-output  devices.  Magnetic  tape, 
Display  systems.  Remote  control  systems. 
Recording  systems.  Errors,  Computer  logic. 
Computer  storage  devices. 

CHARM,  an  abbreviation  for  CAA  High-Altitude 
Remote  Monitor,  is  an  exploratory  effort  in  air 
traffic  control  and  its  integration  and  coopera- 
tion with  air  defense,   CHAKM' s  basic  objectives 
are  to  test,  evaluate,  and  demonstrate  techniques 
and  equipment  which  might  in  the  future  be  incor- 
porated in  air  traffic  control  or  air  defense 
systems.   Two  new  techniques  highlight  CHAKM* s 
design:   a  manually  operated  teletype  connected 
directly  to  the  computer,  with  teletype  acknowl- 
edgement to  the  operator;  and  transmission  of  a 
computer-generated  display  to  a  monitor  console 
at  a  remote  location  over  telephone  data  circuits. 
(Author) 


AD-A12  ^39     Div.   1 
(TISTA/CEC)   OTS  price  $1.10 

Beech  Aircraft  Corp..  Michita,  Kansas. 

PROTOTYPE  DEVELOPMENT  MODEL  385  AIR  REFUELING 

STORE. 

Interim  rept.  no.  37.  1-30  June  63, 

by  C.  V.  Lassmann.  9  July  63,  2p.  Engineering 

rept.  no.  4796 

Contract  N0w60  0060 

Unclassified  report 

Descriptors:   ('Aeronautical  boombs.  Design), 
Kef ueling-in-f light.  Aircraft  equipaent. 
Research  program  administration. 


AD-412   iJA  Div.      1 

(TISTA/CEC)    OTS    price    $16.50 

Air   Force    Inst,    of   Tech.,    Wright-Patterson   Air 

Force  Base.  Ohio. 

AN  INVESTIGATION  OF  A  SAMPLED-DATA  SELF-ADAPTIVE 

FLIGHT  CONTROL  SYSTEM. 

by  Daniel  H.  McCrath  and  Allison  E.  Keddy. 

June  63,  136p. 

Unclassified  report 

Master's  thesis. 

Descriptors:   (•Adaptive  control  systeas. 
Theory).  Feed  back,  Aerodynaaic  characteris- 
tics. Aircraft,  Digital  coaputers.  Noise. 
Oscillations.  Stability.  Daapiag,  Integrated 
circuits.  Linear  systeas.  Coaputer  logic. 


Division  1  -  AIRCRAFT  AND  FLIGHT  EQUIPMENT 


A  flifht  coatr«l  tys 
«ya«alc  prctsar*  if 
craft  mn*  c*atroll«r 
that  of  aa  aptlaaa  s 
Sjrataa  ttadled  achie 
tlia  at*  af  •  varlabl 
praportlaaal  to  tko 
■•asaro4  aa4  pro41ct 
to  proviso  digital  1 
gala   elrcalt.    (Aatko 


toa  all 
tko  baa 
is  aai 
orios 
*«•  tbo 
•-gala 
iavorao 
o4  orro 
aforaat 
r) 


1   adapt    to   chaaglag 
daidth   of   tho    air- 
Btaiaod   tovoral   tlaoa 
itfal.      The   Boadlx 
roqairod  baadaidth  by 
dovice   that    roaaiai 
of   airfraae   gala. 
r   slgaals    are   saapled 
loa   to  tho  variable 
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ti 
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(TISTA/CBC) 
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OTS   prieo  11.60 


63 


Naval  Air  Toit  Coator.  ''t'^'i  ■j!?'!,!!;!- 

INVESTIGATION  OF  VIBBATION  IN  BOTAIT  NING 
AIICBAFT.  ,    ^,   ,c 

by  leaald  N.  Phillips.  8  Apr  63.  15p. 
NATC  flight  Tost  toehalcal  aoaoraadaa  ae.  2 

*  Uaclasfiflod  report 

Doseriptersi   (•Holicoptors.  Vibrailoa). 
lattraaootatiea.  ieeordlag  sysieas.  Dosiga. 
Spoelfleatloas.  Loa  freqaeacy.  Vlsaal  aealty. 
Stress  (Physiology).  Pilots.  Haaaa 
oagiaoorlag. 

Aa  iavostlgatiaa  aas  aado  of  vibratioa  la  "tary 
aiag  aircraft.   This  report  proseats  dotcrlptloas 
of  typos  of  iastraaoots  for  aoasariag  vlbraiioa 
aad  systoas  asod  to  record  this  laforaatloa. 
aothods  for  rodaciag  data,  aad  resalts  of  stadles 
to  dotoralao  tho  effect  of  vibratioa  oa  coapoa- 
eats  aad  aaa.   Nothods  for  attoaaatiag  "ae  of 
the  traasalttod  Tibratioas  are  saggostod  aad  do- 
siga spocifleatioa  roqairoaoats  oa  helicopter 
vibratloa  are  proposed.   (Aathor) 


AD-412  963     Dlv.   1 
(TISTA/GIC)  OTS  price  $1.60 

Foroiga  Tech.  Dlv.,  Air  Force  Systoas  Coaaaad. 

MriQht-Pattersoa  Air  Force  Base,  Ohio. 

CALCULATION  OF  THE  CHARACTERISTICS  OF  AXIAL 

FORKPUNPS, 

by  I   V.  ■irolyaboT.   6  Jaae  63.  13p. 

FTD  TT63  ^18  Oaclassifiod  report 

Traas.  froa  Iivostiya  vysshlkh  "ekebaykh 

lavodoaiy.  Serlya  • • Avialsloaaaya  Tokhalka," 
No.  1.  pp.  81-88.  1959. 

Descriptors:   ("Airplaao  oaglaes.  Faol  paaps) , 
(•Pool  systoas.  Rotary  paaps),  Cofltatloa, 
Tarbo  paaps,  Hydrodyaaaici.  Flald  dyaaalc 
properties,  lapollors,  iathoaatlcal  aaalysis, 
riald  flea. 


AD-i13  008     Dlv.   1 
(TISTP/NH)  OTS  price  12.60 


Bedford, 


Air   Force  Caabridge  Research   Labs. 

SOLUTIONS   OF   LONG-LINE  GEODETIC    AZIMUTHS    BY 

PHOTOGRAMMETIIC    TECHNIQUES. 

■esoarcb  rapt.,  ,   j   . 

by  Araaado  Haaelai,  Harry  I.  Kahler.  Lyadoa  L. 

Sheldon,  aad  Rlchord  N.  Moroaoy.  Jaae  63,  1 5p. 

Pro J.    7600 

AFCEL  63   619  Uaclasslfiod   report 

Doscrlpiorsj      (•Aaiaoth,    Photograaaetry) . 
(•Photogrsaaetry.    Aiiamth),    Geophysics. 
Geography,    Geodesies,    Caaeras,    Mapping. 

Foraalas    are   darived   for   the  doteraiaatioa   of 
geodetic    asiaaths   botwoea   two    aoal ntorvi slble 
distaat    poiats   oaployiag   photograaaetric    tech- 
alqaos.      Solatloas    are   presented   for   the  class! 
eal   HIBAN    aslaatk   rodactloas   ahorela   oaly   the 


aaiaath   coaponeat    of   observed   dlroetloas    are  asod. 
This   is    folloaod   by    a   iroataent    of   tho    'space' 
solatloa   atllialag   obsorvatioas   oa   passive  or 
active   satellites.      Tho  classical   aethod   is 
developed  o«   tkt  Oaivoraal  Traasverse  «•'«•»" 
Grid    (UTM);    tko   latter  directly   oa    a   spheroid. 
(Aathor^ 

AO-413    021  Dlv.       1,    5 

(TISTB/AAR)    OTS    price    $2.60 

HRB-Siaoor    lac.    State   College.    Pa. 

HUMAN    FACTORS   CONSIDERATIONS    IN   THE   DESIGN   OF   A 

MAINTENANCE    FACILITY    FOR    THE   AN/TSQ-47    SYSTEM. 

by^Robert    b!    Klag   aad  Alloa  C.    Baseh.      Apr  63, 

3Ap.  353  "2 

Coatract  AF19  628  439 

ESD  T0R63  326  Uaclassified  report 

Descriptorst   ('Air  traffic  coatrol  syateas. 
Coaaanicatioa  systoas).  Mobile,  Maiateaaace 
equipaeat.  Aaalysis.  Effect  1 voaess,  Haaaa 
eaglaeerlag.  Oeslga. 

Tbis  report  preseats  a  discassioa  of  tko  f"*- 
tloaal  roqairoaoats  of  a  aalatoaaace  facility  for 
tke  AN/TSO-47  Mobile  Air  Traffic  Coat rol/Coaaaal- 
catloas  Systoa.   It  aaalysos  the  oqalpaeat  aad 
lateaded  operatloaal  ase  of  the  systoa  aad 
ladlcatos  koa  probloas  lavolvod  la  acklovlag 
aalatoaaace  offleleacy  skoald  laflaeace  tke  faac- 
tioas  of  a  systoa  aalateaaace  facility.   Tke 
report  also  offers  kaaaa  eaglaeerlag  ^••»fl" 
coBslderatloas  for  sack  a  facility.   (Aatkor) 


AD-413  U8     Dlv.   1.9 
(TISTA/GEC)  OTS  price  $8.60 


R«ii  HfflicoDter  Co,.  Fort  Worlh,  Tox. 

!n  mJIrIMENtS^  INVESTIGATION  OF  A  SECOND  HAR- 

WNlJ  "iTHERING  DEVICE  ON  THE  UH-1A  HELICOPTER. 

ilVtAl't    SUi  177tc806.  T.sk  1D12U01AU604 
TCREC  TR62  109  Uaclassified  report 

Descriptors:   {•Helicopter  rotors,  Fligkt  coa- 
trol systeas).  Flight  testing,  Haraonlc  analy- 
sis  Vibration,  Aerodynaale  loading.  Rotary 
blades  (Rotary  aiags).  Stalllag.  Exporiaenial 
data,  Osclllatioas.  Daapiag. 

Resalts  are  presoated  of  an  experiaental  Invosti- 
oation  of  tke  effects  of  a  secoad  karaonlc  fea- 
?lIerlV*"i"  "  •  i«-b»««»««».  'e-irigld  rotor 
kellcopter.   Fligkt  tests  aere  coadacted  alih  aa 
Aray  UH-1A  helicopter  aodlfled  to  iacorporate  a 
Bell-designed  experiaental  Second  "•'■<>"*%<^"" 
trol  (SHC)  Mechanisa.   Prior  theoretical  stad  es 
ladicated  that  second  haraonlc  featheriag  "oald 
be  beneficial  in  delaying  retreating  blade  stall 
and  in  reducing  oscillatory  loads  •■••^'•'**'"|.  , . 
vibratio.s  in  the  cockpit.   Air  load  data  of  this 
prograa  are  presented  ahlch  shoa  that  palsatloas 
ia  rotor  thrust  can  be  reduced  aith  second  her- 
■enic  featheriag.   Reductions  in  cockpit  vertical 
vibrations  aad  structaral  loads  are  shown  for 
certain  settings  of  the  SHC;  hoaevor.  •»«"Jt""«- 
ous  reduction  of  vibratioas  aeasarod  at  differoat 
locations  In  tke  fuselage  aad  of  loads  la  tke  ro- 
tor blades  and  the  control  systoa  was  aet  real- 
ised.  A  coaplete  experiaental  evalaation  of  sec- 
end  haraonlc  feathering  for  the  altigatlon  of  re- 
treating blade  stall  was  haapered  by  anoxplalaed. 
abnoraally  high  vibrations  and  control  loads  en- 
coaatered  at  high  speeds.   Aaalysos  of  sach  a 
systea  shew  that  second  haraoaic  featheriag  caa 
reduce  stall  aad  the  aecoapanytng  high  drag  oa 
the  retreatiag  blade;  however.  Increased  drag 
froa  coapresslbllity  effects  oecars  at  other 
poiats  aroaad  the  rotor  axlaath.  thas  offsottiag 
the  effects  froa  redaclng  retreatiag  blade  stall. 


hlR 


AD-413  150     Dlv.   1 
(TISTA/FRL)  OTS  price  |4.60 


Hateltiae  Toehalcal  Devolopaeat  Coat 
ladlanapolis,  Ind. 

DESIGN,  TEST.  AND  THEORY  OF  THE  RAO 
SPEED  INDICATOR. 
Final  rept. 

Mor  63,  23p.  Kept.  no.  6115 
Contract  FAA  BRD232,  Prejs.  D1  5U 

Unclassified 


>|r,  lac. 
I kL  GROUND 


■  ■ 


ijd  115  ID 
r|oport 


Descriptors:   ("Croaad  speed  iodic 


lot 
Design),  Hanuf actariag  aothods. 
Flight  testing.  Test  oqaipaent,  En 
aontal  tests.  Navlgatioaal  aids 


The  design,  fabrication  and  testing  I's  reported 
of  throe  Rodlal  Ground  Speed  Indlcotvrs  and 
three  General  Aviation  Radial  Grouad  Speed 
ladlcators.   (Aathor) 


tl 


_413  4U  Dlv.      1.    5,    19,    30,    3|3 

ISTE/OHD)    OTS    price    $9.60 


CRAFT  AND  FUGHT  EQUIPMENT  -  Division  1 


ktors. 
Teats, 
rlroa- 


Haseltlae  Toehalcal  Developaeat  Ceat^r,  lac, 

ladlaaapolls.  lad. 

SMALL,  LIGHT-MEIGHT  ALTITUDE  TRANSMlt^SION 

EQUIPMENT. 

Flaal  rept. 

Apr  63.  87p. 

Coatract  ARDS477.  ProJ .  108  28  1D 

Uaclassified  iteport 


Descriptorst   (*Toleaeteriag  recoli|ors,  Altia 

rg,  Altia- 
4adlo  oqaii 
i%,   Osell- 
rilers. 


eters),  ('Toloaotoriag  traasaitter 
eters),  (*Idoat If Icat loa  systeas, 
aeit),  L  baad,  Codlag,  Aatoaaa  lo. 
lators,  Trlodos,  Traasistor  aaplif 


This  report  describes  the  dosiga  aad 

of  the  saall  light-weight  altitude  t 

eqalpaeat  (SLATE)  for  the  Federol  Av 

AvlatloB  Research  aad  Devolopaeat  Se 

SLATE  I  aad  SLATE  II  eperato  at  a  traasaitter' 

freqaeacy  of  1090ac  aad  receiver  freaaeaey  of 

1030ac.   SLATE  I  reply  codes  laeladej  aay  of  33 

altitude  codes  plus  aa  IDENT  palse. 

reply  codes  iaelado  aay  oao  of  33  al 

la  Mode  C  or  codes  00  throagh  77  (64 

plas  the  IDENT  palse  ia  Mode  3A.   Bolth  SLATE 

aodes  Iacorporate  addltloaal  circaltil  to  provide 

echo  sappressloa  aad  side  lobe  supprjdsslOB 

la  coaclasioa,  all  specified  perfora4aco  cbarae- 

terlstlcs  were  aet  or  exceeded.   Tke 

slse  coald  be  redaced  by  aslag  alala 

aeats.   Tke  lacreased  cost,  kewover, 

tke  wol 


devolopaeat 
4aasai  ssloa 
iiatioa  Ageacy 
tfvlce.   Botk 


SLATE  II 
tit  ado  codes 

codes) , 


'eqalpaeat 
tare  coapo- 
iwoald  offset 


gkt  aad  space  savlags  lacarrti.   (Aatkor) 


AD-413  U5     Dlv.   1 
(TISTA/FRL)  OTS  price  13.60 

Applied  Psyckology  Corp.,  Arliagtoa 

THE  ROLE  OF  VISIBLE  TRAILS  IN  MIO-A! 

PREVENTION. 

Flaal  rept.  ao.  3. 

Aug  62.  27p. 

Coatract  FAA  BRD127.  ProJ.  110  9121 

20 

Oaelassiflod 

Descriptorst   (*Aviatioa  safety, 
trails),  Aviatioa  accldeats,  Bffot 
Visibility,  Dast,  Saoke,  Detectio 
patks,  Saoke  goaoratora. 


Visual  aid-air  collisioa  avoidaace 
reported  akiek  deals  wltk  tke  ase  o 
goaerated  visible  trails.   Tke  aia 
alae  tkt  of foetivoatts  of  sack  trai 


Va. 
R  COLLISION 


Tasks  9  aad 

report 

ndOBsatioa 
Iveaess, 

Fligkt 


ockalques  are 
lateat loaal ly 
ir#s  to  deter- 
as  COB- 


splculty  aids  aador  daytiae  VFR  coadltioas. 
Aaalytical  review  of  tke  literature  covers 
detoctloa  of  various  clouds,  dusts,  saokes  aao 
alsts,  tkelr  capability  of  iadicatiag  fligkt 
patk,  aad  tkelr  possible  ase  wltk  laforaatioa- 
eodlag  teckalquos.   Tockalcal  aad  operatloaal 
COBS Ideratloas  la  asiag  trails  are  also 
coasidered.   (Aatkor)  , 


AD-413  521      Dlv.   1 
(TISTA/LSK)  OTS  price  |8.60 

Foreign  Teck.  Dlv.,  Air  Force  Systeas  Coaaand, 

Mrlgkt-Patterton  Air  Force  Base,  Ohio. 

AIRCRAFT  GYROSCOPES  (SELECTED  PARTS), 

by  G.  0.  Flrdleader  aad  M.  S.  Koslov.   20  Nay  63. 

197p. 

FTD  TT62  156O  Uaclassified  report 

Troas.  froa  Aviat sloaayye  Glroskoplckeskiye 
Prlbory,  Gosudarstvennoye  Nauchao-Tekhalcheskoye 
Ixdatel' stvo.  Oboroagix.  Moskva,  pp.  175-197, 
243-377,  1961. 

Descriptors:   ("Gyroscopes,  Fligkt  lastruaea'ts) , 
Gyro  coapasses,  lategrated  clrealts.  Power 
supplies. 

Coateatsi   Aviatioa  dlroetloaal  gyroscope,  High- 
speed gyroscopes,  lategratiag  gyroscopes.  Gyro- 
scopic power  systoas,  aad  Gyroscopic  systeas 
aaperturbed  by  laertla. 


AD-413  584     Dlv.   1 
(TISTA/OGEC)  OTS  price  $1.10 

Foreiga  Teck.  Dlv.,  Air  Force  Systeas  Coaaaad, 

Rright-PattersoB  Air  Force  Base,  Ohio. 

ON  THE  AIIHAYS  -  THE  TD-12i. 

3  June  63,  3p. 

FTD  TT63  465  Uaclassified  report 

Traas.  froa  Kryl'ya  Rodiay,  No.  1,  pp.  16-17, 
1963. 

Descriptors:   (*Jet  traasport  plaaes.  Air 
traasportatloa) . 


AD-413  626    Dlv.   1 
(TISTA/GEC)  OTS  price  $4.60 

Applied  Psyck\>logy  Corp.,  Arliagtoa,  Va. 
ALTITUDE  EVASION  IN  VISUAL  COLLISION  AVOIDANCE. 
Jaly  62,  37p.  Teckalcal  rept.  ao.  15 
Coatract  FAA/BR0127,  ProJ.  110  512R 

Uaclassified  report 
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Division  1  -  AIRCRAFT  AND  FUGHT  EQUIPMENT 


■•tl*a{  pilots  kav«  qalckly  %m*   •cearately 
l*ara*4  taeh  a  tyttaa.   Sack  lafaraatlaa  eoald 
ka  atlllaa4  ta  faraalata  altitadlaal  evatlaa 
ralat  aklek  pilots  eoald  aso  aoro  roadlly  tkaa 
tko  prosoat  ralos  kasod  oa  korisoatal  ovasloa. 
(Aatker) 


AO-413  761     Di».   1,  9 
(TISTA/CEC)  OTS  prleo  U.60 

Israal  last,  of  Teek.  (Haifa). 

AEIOOYNAHICS  OF  SUPERSONIC  MINGS  AND  BODIES 

OSCILLATING  AT  HIGH  FREQUENCY. 

Teekaical  rapt., 

hj   ■.  Haaia.   31  J>a  63,  42p.  TAB  rapt.  26 

Caatraet  AF61  052  5iO 

Uaelasslfiad  report 

Doseriptorsi   (•Viags.  Saporsoaic  airfoils), 
(•Aerodyaaaie  coaf igaratioas,  Saporsoaic 
ekaractoristies) ,  Oseillatioa.  Higk  frcqaoacy. 
Tkickaess.  Tkraa  diaeasioaal  flow.  Spikes, 
Slaadar  bodies,  Prassare,  Boaadary  layar, 
Tkaory,  Matkaaatieal  aaalysis. 


steady  pressaro  oa  «iags  aad  bodies  tkat  oscil- 
late karaoaieally  at  kigk  freqaeacies  vkile  ia 
saperseaic  fligkt.   Tke  solatioas  kave  tke  fora 
of  series  la  deseeadiag  pavers  of  tke  freqaeaey, 
aad  tkey  iaelade  effects  of  tkree-diaeasioaal 
flaw  aad  secoad-order  effects  dae  to  tke  tkick- 
aess of  tke  aiag  or  tke  body.   Ia  tke  deritratioa, 
tke  oscillatory  part  of  tke  flow  is  regarded  as 
a  pertarbatiea  saperiaposed  oa  tke  steady  isea- 
tropic  floa  past  tke  wiag  or  body  ia  tke  aeaa 
positloa,  aad  a  aetkod  of  eikoaal  represeatatioa 
is  applied  to  tke  differeatial  eqaatioas  aad 
boaadary  eeaditieas  of  tke  oscillatory  flow. 
Tke  resalts  ceasist  of  (a)  tke  first  two  teras 
of  tke  series  for  tkree-diaeasioaal  wiags  wltk 
saperseaic  tralllag  edges  aad  for  eloagated 
peiated  bodies,  (b)  tke  first  tkree  teras  of  tke 
series  for  saperseaic  twe-diaeasioaal  airfoils, 
aad  (c)  tke  first  fear  teras  for  very  sleader 
wiags  aad  bodies.   Tke  solatioas  (a)  aad  (b)  give 
tke  osciUatery  pressaro  to  tke  secoad  order  ia 
tkickaess  wkea  tke  steady-flow  distribatioa  oa 
tke  sarface  is  kaawa  to  tliis  order  froa  available 
tkeories  or  froa  experiaeat.   Tke  leadiag  teras 
of  tke  solatioas  coiaeide  witk  tke  pistoa  ap- 
prexiaatioa  wkile  tke  kigker  teras  depead 
directlT  oa  tke  carvatares  of  tke  sarface. 
(Aatker> 


AO-413  8A3 
(TISTA/GBC) 


DiT.   1.  9 
OTS  price  $19.75 


■ickita  D.,  Kaas. 

TABULATED  PIKSSURE  DATA  FOR  A  CIICOLAR.  ANNULAR 

JET  GROUND  EFFECT  MACHINE  MODEL.   0.01  0  DEGREE 

DYNAMIC  CASE. 

Jaae  62.  W.  Eagiaeeriag  rapt.  352  8 

Coatract  Noar20l03 

Uaelasslfiad  report 

Oescrlptorsi   (•Croaad  effect  aackiaes,  Pres- 
saro). Aerodyaaaie  ckaracterlstics,  Stability. 
Aaaalar  aosslos.  Model  tests.  Niad  taaael 
aodels.  Ixperlaeatal  data. 

Tabalated  pressaro  data  are  preseated  for  a  series 
of  circular,  aaaalar  Jet  groaad  effect  aackiaes. 
Tke  pressares  listed  are  tke  differeatial  above 
aad  below  ataospkerie  ia  poaads  per  sq.  ft.   A 
keadiag  oa  top  of  eack  page  idoatifies  tke  test 
poiat  preseated  aad  provides  aaxlliary  iaforaatioa 
wkick  aay  be  useful  la  iaterpretiag  tke  colaaaar 
data.   (Aatker) 


AO-^13  8^^     Oiv.   1,  9 
(TISTA/GEC)  OTS  price  $19.75 

Hickita  U.,  Kaas. 

TABULATED  PRESSURE  DATA  FOR  A  CIRCULAR.  ANNULAR 

JET  GROUND  EFFECT  MACHINE  MODEL.  0.01  30  degrees 

DYNAMIC  CASE. 

Jaae  62,  1v.  Eagiaeeriag  rapt.  352  8 

Coatract  N0NR201  3 

Uaelasslfiad  report 

Descriptors:   (•Groaad  effect  aackiaes. 
Pressure),  Aerodyaaaie  ckaracterlstics. 
Stability.  Aaaalar  aoszles.  Model  tests, 
Wiad  taaael  aodels,  Experiaeatal  data. 

Tabalated  pressaro  data  are  preseated  for  a 
series  of  circular,  aaaalar  jet  groaad  effect 
aackiaes.   Tke  pressares  listed  are  tke 
differeatial  above  aad  below  ataospkerie  ia 
poaads  per  sq.  ft.   A  keadiag  oa  top  of  eack 
page  ideatifies  tke  test  poiat  preseated  aad 
provides  aaxlliary  iaforaatioa  wkick  aay  be 
Bsefal  'la  iaterpretiag  tke  colaaaar  data. 
(Aatkor) 


AD-^13  845     Div.   1.  9 
(TISTA/GEC)  OTS  price  $17.95 

Wicklta  U..  Kaasas. 

TABULATED  PRESSURE  DATA  FOR  A  CIRCULAR.  ANNULAR 

JET  GROUND  EFFECT  MACHINE  MODEL  0.01  60  DEGREE 

DYNAMIC  CASE. 

Jaae  62.  1v.  Eagiaeeriag  rept.  352  8 

Coatract  Near2013 

Uaelasslfiad  report 

Doseriptorsi   (•Groaad  effect  aackiaes.  Pres- 
saro). Aerodyaaaie  ckaracterlstics.  Stability, 
Aaaalar  aoasles.  Model  tests.  Vlad  taaael 
aodels,  Experiaeatal  data. 

Tabalated  prassare  data  are  preseated  for  a 
series  of  circalar.  aaaalar  Jet  groaad  affect 
aackiaes.   Tke  pressares  listed  are  tke  differ- 
eatial above  aad  below  ataospkerie  ia  peaads  par 
sq.  ft.   A  keadiag  oa  top  of  eack  page  ideatifies 
tke  test  poiat  preseated  aad  provides  aaxlliary 
iaforaatioa  wkick  aay  be  asefal  ia  iaterpretiag 
tke  colaaaar  data.   (Aatkor) 


AD-A13  879    Div.   1.  5 
(TISTE/MA)  OTS  price  $9.10 

Radio  Corp.  of  Aaerica.  Barllagtoa,  Mass. 

INVESTIGATION  OF  ELECTRONIC  PROBLEMS  IN  THE 

DESIGN  OF  MAINTENANCE  FACILITIES  FOR  THE 

AN/TSO-47  SYSTEM. 

Fiaal  rept..  1  Jaly-30  Nov  62, 

by  Jaaes  J.  Laagiaiger,  Gerald  £.  Saretto  aad 

Edgar  J.  Tkoaas.  Mar  63.  98p. 

Contract  AF19  628  490 

ESD  TDR63  302         Daelasslfied  report 

Deseriptorss   (•Maiateaaace  eqaipaeat.  Air 
traffic  eoatrol  systeas).  (•Air  traffic  eoatrol 
systoas.  Maiateaaace).  Test  eqaipaeat  (Elec- 
troaics),  Searek  radar,  Radar  eqaipaeat.  Radio 
coaaaaicatioa  systeas.  Air  traasportatiaa.  Air 
Force  eqaipaeat,  Desiga. 

Tkis  report  isolates,  aaalyses  aad  discasses 

aaiateaaace  probleas  associated  witk  assarlag 
aa  effective  deployaeat,  of  tke  AN/TSQ-47  systea. 
It  provides  relevaat  aaiateaaace  coacepts.  aad 
preliaiaary  desiga  guidoUaes.  for  tke  desiga 
of  tke  aaiateaaace  facilities.   Tko  field 
aaiateaaace  problea  is  exaaiaed  ia  reasoaable 
deptk,  siace  it  kas  tke  aost  iaaediate  affect 
oa  tke  systea  perforaaace  duriag  tke  aaticipated 


I 

AmCRAFT  AND  FUGHT  EQUIPBIENT  -  Division  1 


brief  deployaeat  periods.   Tke  coaeeUs  oa  wkick 
tke  desiga  of  field  aaiateaaace  facility  is 
based  is  a  eeatralised  field  aaiateaaace  skelter 
for  tke  air  traffic  eoatrol  groap  coasistiag  of 
RAPCON,  TOMER,  SEARCH.  AND  PAR;  aad  >elf-saffl- 
cleat  operatioaal  skelters  for  tke  air  traffic 
sapport  groap  coasistiag  of  TACAN  aa#  COMMUNI- 
CATION CENTRAL.  (Aatkor) 


AD-413  890     Div.   1,  9 
(TISTA/FRL)  OTS  price  $2.60 

David  Taylor  Model  Basis.  MaskiagtoaJ  D.  C. 

MIND-TUNNEL  TESTS  OF  A  LOM-ASPBCT-RATIO  MING  IN 

CLOSE  PROXIMITY  TO  THE  GROUND, 

by  Herbert  B.  Hkite.  Jaae  63.  1v.    I 

DTMB  ABRO  Rept.  1056      Daclassif UJl  report 

aoscriptorsi   (•Mlags.  Aerodyaaaie {Ckaracter- 
lstics). Model  tests.  Hlad  taaael  ladals.  Aagle 
af  attack.  Jet  flaps.  Lift.  Drag,  f^ad  taaael 
aodels.  Aspect  ratio,  Caaber.  Defldetioa,  Pltck 
(Motioa).  Groaad  effect,  Raajet  eaUaes. 

Vlad  taaael  tests  were  ceadaeted  oa  a'  seaispaa 
wiag  aodel  witk  aa  aspect  ratio  of  2||a  siaalated 
groaad  effect.   Tke  varlatloa  of  aorSdyaaalc 
-coofficieats  witk  ekaages  of  aagle  of ' attack. 
sarface  caaber.  aad  trailiag-edge  cUbraace  were 
aeasared.   laproveaeats  ia  lift/drag  ratio  dae  to 
groaad  proxiaity  aad  dae  to  ead  plat^k  were 
deteraiaad.   Tke  lift/drag  ratio  of  the  aodel 
witk  ead  plates  raaged  la  geaeral  batnooa  30  aad 
iO;  witkeat  ead  plates,  it  was  aboat  Mlf  as 
large.   Tke  piekiag-aoaeat  data  iadi^kte  tkat 
aa  addltioaal  stabllislag  sarface  or  artificial 
stability  will  be  reqalred.   (Aatkor 


_  413  924     Div.   1.  9 
(TISTA/FRL)  OTS  price  $9.10 

Martla-Harietta  Corp.,   Orlaade,    Fla. 
RECIRCULATION    PRINCIPLE  FOR    GROUND    EFFECT 
MACHINES:       INVESTIGATION    OF    IMPROVEMENTS    BY 
MAJOR    MODIFICATIONS   TO    MCTV. 
Fiaal    rapt.,    Nov   62-Jaa   63. 
Jaly  63.   96p.    lopt.    ao.   OR3159 
Caatraet   DA44   177AMC9T.    Task    1D02170^A04804 
TRBCOM  Teekaical    rept.    63   27  i 

Uaelasslfiad  ifpert 

Doseriptorsi  (•Groaad  effect  aackij^es,  Exkaast 
aossles),  (oBxksast  aessles,  Aerodj<aale  ekar- 
acteristles),  PorforaaBco  (Eaglaeei |ag) ,  Hedel 
tests.  Two-diaeasleaal  flew.  Test  facilities, 
Bxporiaoatal  data.  Lift,  Stability.  Ceatrol, 
Velocity,  Haaaaotar. 
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AD-413   980  Div.       1,    26 

(TISTE/JBM)    OTS    price   $7.60 

Battelle  Meaorlal   last.,   Colaabas.   Oble. 

DESIGN   CRITERIA   FOR    HIGH-SPEED    POWER -TRANSMISSION 

SHAFTS. 

Qusrterly  rept.  no.  2,  15  May-1 5  Aag  63, 

by  R.  G.  Dabensky.  H.  C.  Meacbaa,  and  J.  E. 

Voorkees.  Aug  63,  60p. 

Contrect  AF33  657  10330,  ProJ.  8128,  Task  812802 

ASD  TDR62  728  Uaclassified  report 


Doseriptorsi   (•Drive  skafts,  Transai ssioas) , 
(•Helicopter  engines.  Drive  skafts),  (•Traas- 
aissloBS,  Drive  skafts),  Vibratioa,  Velocity, 
Deaplag,  Sapports,  Springs,  Standing  wave 
ratios,  Traasaission  lines,  Anslysis,  Steel, 
Models  (Slaulation).  Torque,  Deflection, 
Motion,  Prograaaing  (Coaputers),  Tkeory, 
Stresses,  Gas  turbines.  Tables. 

Research  was  coatinuod  on  the  est sbli shaent  of  a 
design  procedure  for  ul tra-kigk-speed  power 
transalssion  skafting.   Aaplitados  of  vibration 
of  blgb-speod  skafts  were  obtained  froa  labora- 
tory experiaeats  dosigaed  to  deteraine  tke  effect 
of  (1)  asing  a  siagle  daaper  aear  oae  ead  of  tke 
skaft  (2)  aslag  two  daapars,  oae  aear  eack  ead  of 
tke  skaft  (3)  aslag  varioaa  spring  constaats  and 
daaplag  coofficieats  la  tke  daaper-snpport  assea- 
blies.   Measared  aaplitados  were  coapared  witk 
ealealatad  voltage  staadiag  wave  ratios,  based  oa 
a  traasalssiaa  llae  aaalogy.   Tbe  aajority  of 
tkis  work  was  coadactpd  oa  a  1/2-inck  diaaeter 
steel  skaft,  138  lackes  loag,  kaviag  fixed  ends. 
Vork  on  skafts  kaviag  siaply  sapported  oads  was 
also  started.   Tke  desiga  of  a  kypercri tical 
skaft  systea  for  a  Vertol  Ckiaook  kelicopter  was 
started  aloag  wltk  a  aodellad  skaft  systea  wkick 
will  be  evalaated  ia  tke  laboratory.   Tke  labora- 
tory setap  aecessary  to  evalaate  tke  effects  of 
skaft  torqae,  carvataro,  aad  vibratioa  was  coa- 
pleted  tegetker  wltk  aaalytical  work  to  predict 
tkeao  effects.   Tke  dealga  ef  a  daaper  wkick  will 
daap  aagalar  skaft  aotioa  as  well  as  vertical 
aotiea  was  also  coapletod.   (Aatkor) 


Division  2  -  ASTROlfeMY,    GEOPHYSICS  AND  GEO<HlAPHY 


2.   ASTRONOMY,   GEOPHYSICS  AND 
GEOGRAPHY 


AD-i11    819  01 V.       2 

(TISTP/FOI)      OTS   prlei  |1.60 

Naval   Ortfaaaca  Test    Station,    China  Laka,    Calif. 

A   DESCIIPTION   or    INSTKUMENTATION    AND   METHODS   USED 

FOB    MUIHG    DOUBLE-HANIN   SOUNDINGS    AT   THE   0.    S. 

NATAL   OIONANCE   TEST   STATION, 

bjr   Paal  H.    Hilltr.    Jaly  63.    lip. 

NOTS   TP32i2 

Uaelaaalflad   rapart 

Oaaerlptarat      (*AtBaapkarle   ■•■a4ia«,   lajlla- 
aoadat),    (•Ntada,    Upper    ataaiphera).    (<tN«taara- 
lagieal    laatraaaata,    Hjrpseaatera),    (•la41o- 
aaadai,    Daalga),    Data,    Baroaatrlc    praaaara, 
■aaaaraaeat,    Caaaatry,    I aatraaaatatlaa,    Elae- 
traalc    aqalpaaat.    Data   praeaaalag    ajrataaia. 
Digital   eaapatara. 

Tfe*  aalqaa  4*abla->ra«ia  eaaplax   aa4   aa8*«lat«4 
IBM  7090  tfata-radaetlaa   taehalqaaa   tfavalapad    at 
tka  U.    S.    Naval  Ordaaaea  Taata  Statiea   ta   obtala 
■•ra   aeearata  wiada-alaft   data   ara  daacribad. 
Sckaaatle  dia«ra«a  af  tka  alaetraalc   aadiflca- 
tlaaa   aad   addltlaaa   ta   ataadard   aqalpaaat,    ta- 
fathar  •ith   tka  IBM  7090  data-radaetiea   prograa. 
ara  praaaatad.      (Aatkar} 


iU»-i11   861  BiT.      2 

(TISTP/PR)      OTS  prlea  $1.10 

ladttai*  Seiaatlfle   lafanatlaa  Caatar,   ladttaaa 

Araaaal,    Ala. 

61  CT6N0S  AS  A  TRIPLI  ^TSTBM, 

by  A.  N.  Dajak.   23  Jaly  63.  2p. 

■SIC  Rapt.  aa.  39      Uaalaaairiad  rapart 

Traia.  fraa  Prlrada,  33,  1944. 

Oaaerlptarat   (•Stara,  Plaaata),  Idaatif laatlaa. 


AO-iH  951 
(TISTP/RL6) 


DiT.   2 
OTS  prlaa  t).60 


iaad  Carp.,  Saata  Naaiaa.  Calif. 

PLICHT   l£6USS   IN   Til   ATMOSPHERBS  OF   VENUS   AND 

MARS. 

by  Patar  P.  Haaaaar.   Jaly  63.  49p.  Haaa.  RM3388PR 

Caatraet  APi9  638  700 

Oaclaaaifiad  rapart 

-  Daacripterii   (*PIaaatary  ataaapharaa,  Naaarl- 
eal  aaalysia).  Mars.  Vaaas.  Data.  Ataaaphore 
aadalt,  Rifk  altitada.  Aarodyaaaic  character- 
istlet,  Clead  covar,  Ataospharlc  taaperatara, 
Trapaapkara.  Uppar  Ataoahpara,  Ataeapkara, 
Daaaity. 


Prallala 
ba  aaeoa 
Altkaagk 

tka  tao 

qaaatlta 

•taadlag 

qaaatita 

ataesphe 

■adali  1 

approxia 

Ukaly  t 

aacertai 

aacaapai 

hl«k  alt 


ary  aatlaatai 
atarad  aa  Mara 

eaaaldarabla 
plaaata  la  ara 
tira  data  tkat 

af  tkair  ataa 
tlra  data,  lia 
raa  kava  baaa 
t  kaa  baaa  poa 
ata  axtraaaa  a 
a  ba  aacaaatar 
atiaa  la  aarad 
a  ardari  af  aa 
Itadaa.   (Aatk 


of  the  fll 

aad  Veaas 

qaalitatlv 

liable,  tk 

eaatrlbat 

ipherea. 

iting  Bode 

coaatraeta 

•Ibla  ta  a 

f  aarodyaa 

ad.   It  is 

yaaalc  fli 

gaitado.  p 

or) 

gkt  paraaaters  to 

are  desirable, 
e  lafaraatioB  aa 
ere  ara  few 
e  to  aa  aader- 
Froa  tka  available 
is  af  tka  two 
d,  aad  froa  tkese 
stlaate  tke 
ale  paraaaters 
seea  tkat  tka 
gkt  eaaditloBS 
artiealarly  at 


AO-411  979     Div.   2 
(TISTP/FR)  OTS  price  $5.60 


lataragaacy  Coaaittee  aa  Oeaaaagrapky.  ■askiagtaa, 

D.  C . 

NATIONAL  PLAN  FOR  OCEAN  SURVEYS. 

■•y  63,  47p. 

ICO  Paapklet  ao.  7       Uaelassified  report 

Descriptors!   (*Hydrograph ic  sarvayiag, 
Oeeaaology),  Oceaaology,  Oeeaaagraph ic  data, 
Oceaaographic  vessels. 


Coateatst  P 
The  Oceaa  Sa 
Prograa  plaa 
vestigatiaa, 
sarvays.  las 
iavest igatio 
Data  process 
facilities  a 
lateraatiaaa 
raphic  data 
Teatatlva  sk 
lilt  Ship-ti 
IVi  Oceaa  sa 


arpaaa  aad  Objectives 

rvey  Plaa;  Scope 

aad  0 

aiag  aad  aperati 

oas,  A 

Platforas  ta  ba 

atill 

traaeatatioa,  Navigati 

a,  Oceaaographic 

data 

iag.  PablicatloB 

of  da 

ad  aaapavar,  Shi 

ps  raq 

1  caaperatiaa. 

Appead 

ta  be  collected; 

Appea 

ip  coastractiaa 

ichada 

aa-accoaplishaeat  aatr 

rvey  prograa  for 

1963 

af  tke  Plaa; 

rieatatioa, 

raas  for  ia- 

sed  ia  eceaa 

oa.  Types  of 

to  be  collected, 

ta,  Sbore 

aired,  aad 

is  li   Oceaaeg- 

dix  III 

la;  Appeadix 

ix;  Appeadix 

seasaa. 


AO-412  307     Div.   2,  29 
(TISTP/PIM)  OTS  price  $1.10 

Sacraaaate  Peak  Observatery,  Saaspat,  N.  Max. 
THE  SPBCTROPHOTOHETRV  OF  THE  INFRARED  LINES  OP 
IONIZED  CALCIUM  LAMBDA  8^98,  85i2.  8662  IN  FLOC- 
CULI  PART  II.   THE  GENERAL  CHARACTERISTIC  PROP- 
ERTIES OF  INFRARED  LINES  IN  THE  SPECTRA  OF  FLOC- 
CULI  AND  SPOTS, 

by  R.  R.  Mastal  aad  T.  T.  Taap,  tr.  by  Alice  B. 
Daaa.   1938,  5p.   Selar  researek  aete  aa.  28 
AFCRL  63  270  Uaelassified  report 

Traaa.  fraa  Isvastia  Eriaskei  Ast.  Obs.  XX,  pp. 
74-79,  98. 

Descriptors:   (•Liae  spectraa,  lafrared 
spectroscopy),  ("Selar  spectraa,  Saaspots), 
(*Iafrared  phenoaeaa,  Spectrephataaeters) , 
Fraqaeacy,  Brightaass,  Absarptioa,  Solar  ra- 
diatioa.  Spectroscopy,  Phataaeters,  lafrared 
radlatiaa.  Telescopes,  Selar  eareaa.  Spectra 
(lafrared),  loaisatlea,  Caleiaa. 


Tke  geaeral 
lafrared  tri 
spots  are  di 
were  takaa  ■ 
observatery, 
The  pketoaet 
that  brigkt 
brigkt  revar 
lines  IR(3), 
are  observed 
brigkt  flocc 
tke  dark  lia 
More  oftea  t 
towards  skor 
aal  positioB 
placed  towar 
tkls  aaiasia 
served  for  t 
E(3).  Tke  p 
liaes  is  di s 
givea  of  tke 
triplet  regi 


ckaractaristl 
plot  fa  tke  s 
scassed.   Tke 

itk  tke  solar 

«ltk  a  dispe 

ric  stady  of 

reversals  IR( 

sals  N(2)  aad 

siailar  ta  t 

ia  tke  spect 

all.   Tka  bri 

•t    IR(3)  are 

he  brigkt  rev 

ter  wavelengi 

,  aad  tke  abs 

ds  laager  wav 

a.   As  it  IS 

ka  liaes  H(2) 

roblea  of  the 

cassed.   A  pr 

spectra  of  s 

aa.   (Aathar) 


c  preperti 
peetra  of 
spectra  o 
tower  tel 
rsion  of  0 
the  spectr 
2),  siaila 
K(2).  aad 
he  liaes 
ra  of  all 
ght  ravers 
usually  aa 
ersal  IR(2 
hs,  relati 
orptioa  IR 
eleagths, 
kaawa,  thi 
•  ■<»  K(2), 
origia  of 
eliaiaary 
BBspota  ia 


as  ef 

f locca 
f  floe 
escope 
.35  A/ 
ograas 
r  ta  t 

else 
M(3)  a 
suffic 
als  IR 
asyaae 
)  is  d 
ve  to 
(3)  is 
relati 
s  is  a 

H(3). 

the  I 
di  sens 

tka  1 


tka 

11  aad 

call 
af  tkd 

a. 

skewed 
ke 
dark 

•*   11(3). 
ieatly 
(2)  witk 
trie, 
i  splaeed 
its  aor- 

dis- 
ve  ta 
ISO  ob- 

aad 
R(3) 
sioa  is 
af rared 


AO-412  328      Div.   2 
(TISTP/FEM)  OTS  price  $9.10 

Doaglas  Aircraft  Co.,  lac,  Loag  Baack,  Calif. 
NB-66B  HIGH  ALTITUDE  GUST  SURVEY:   TIME  SERIES. 
Fiaal  rept.. 


ASTRONOMY,  OBOPHYSiCS  AND  G£0(31APHY  -  Division  2 


by  J.  A.  Strea  aad  T.  6.  ■aatkaraea.   Jaaa  63. 

192p.   Rapt.  aa.  LB31236 

Caatraet  AF33  6l6  7647,  ProJ.  1447 

ASD  TOR63  149.  Vol.  3     Oaelassiflbd  report 


Rapart  aa  Higk  Laval  Tarbalaaea. 


Daseriptarat 
Tla«),  (•Mat 
varlatlaas), 
tratloB,  Tka 
Maasaraaeat, 

Tiaa  series  pi 
aad  derived  ga 
series  plats  f 
tada,  oHtside 
tiaa  (aaasared 
savara  paaatra 


(•Caists. 
eareleglcal 

Tarbalaaea, 
aderstoras. 

Records,  Re 

ets  for  vart 
St  velocitie 
or  tree  airs 
air  teaparat 
at  tke  rada 
tlaas  ara  al 


Valacl 
paraae 

Higk 
Experi 
cordia 


ty).  |(*Mlitf. 
ters^  Periodic 
altitada,  Paae- 
aeatal  data, 
g  paber. 


lato|riBl,    farward 
presented.      Tiaa 
preshhro   alti- 
d  aat'isal   aecalara- 
>r  14  of   tka  aare 


ieal, 
s  are 
peed, 

are  aa 

aa)  fo 

so  prasaatitd.      (Aatkar) 


D-412   403  Div.      2 

TISTP/RLC)   OTS  price  $4.60 


Hawaii    last,    of   Geepkysics    (Hoaolalapl 

TROPICAL  CYCLONES   OF   THE    EASTilRN    NORfll   PACIFIC 

AS   REVEALED   BY   TIROS   OBSERVATIONS, 

by  Jaaes   C.    Sadler.    May   63.    39p.    Sci»wtifie 

rept.    aa.   4;   Hawaii    lastitata  ef  Gea^hysics   rapt. 

BO.  33  I 

Coatraet  AF19  604  6196.  PreJ.  6698.  Tissk  669802 

AFCRL  63  493  Daelassifiad  f|>P«rt 

Descriptersi   ("Trapical  cyelaaes.  Deeaas), 
(•Neteorelogieal  satellites,  Pkotoi^apkic 
aaalysis).  Sarface  teaperatares,  Ihfceasity. 
Meteorology.  Skear  stresses.  Tropo^pkere. 
Data.  Storas,  Hurricaaa  trackiag,  Tropical 
regioas.  Pkotograpks.  Mappiag. 

Pketograpkic  data  froa  TIROS  satellij^s  iadicate 
tk<t  freqaeacy  of  tropical  cycloaes  of  tropical 
stora  aad  harrlcaaa  iataasity.  to  beikoae  three 
tiaes  greater  thaa  the  freqaaaey  datiralaed  by 
eoaveatieaal  aeteorological  data  ia  ike  eastera 
North  Pacific.   The  sea  sarface  teaptratares 
exert  aa  iaflaeaee  oa  the  sise,  iateasity  aad 
track  ef  the  cycloaes  bat  the  doaiaait  iaflaeaee 
which  preveats  a  large  aaaber  of  cyci haes  froa 
beiag  exported  lata  the  ceatral  Paellic  with 
harrlcaaa  farce  wiads  is  the  ''killiia"  ef- 
fect ef  extreae  vertical  shear  as  thrfcycloaes 
pass  throaffh  tka  apper  tropospkerlc  1 Idge  liae. 
TIROS  data  ara  preseated  to  illastrat^  tka  ef- 
fects of  tkese  iaflBeaces,  separatel]  aad  ia 
coabiaatloB,  oa  tke  life  kistory  of  4^sterB 
Pacific  trapieal  cycloaes.   (Aatkar) 


AD-412  429 
(TISTP/RLG) 


Div.   2 
OTS  price  12.60 


Aerospace  Inforaatlaa  Div.,  Masklagtjt,  D.  C. 
PHENOMENA  IN  THE  UPPER  ATMOSPHERE.  UVIEM  OF 
SOVIET  LITERATURE.  ;' 

3  Jaly  63.  20p.  ' 

AID  Report  P63  89      Oaclaatifiad  impart 

Deacrlptorat   ('Upper  ataaapkare,  liteoralagl- 
cal  phenaaeaa),  Sciaatific  reaearcb,  Reviews, 
Solar  radiatieB.  loBosphere,  loBospherlc  dls- 
tarbaaces.  Meteorology,  Meteoralegl^«aI  paraa- 
eters.  Abstracts. 


AD-412  426 

(TISTP/FEM) 


Div.   2.  8 
OTS  prlea  II.60 


Aerospace  lafaraatlaa  Olv.,  Maakiagta4.  0.  C. 

PHENOMENA  IN  THE  UPPER  ATMOSPHERE.   RlgVIEN  OF 
SOVIET  LITERATURE. 


25  Jaly  63,  13p. 
AID  Rapart  P63  98 


Uaclasaified  report 


Descriptarsi   ('Upper  ataaapkare,  Meteoralogy) , 
(•laaespkere,  Selar  radiatioa),  (•Ataespherlc 
electricity.  Electric  fields).  High  frequeaey. 
Velocity.  Ataospherie  soandiag.  Drift.  Pelari- 
xatiaa,  Deasity.  Diaraal  variatieas.  Ionos- 
pheric distarbaacas.  Magnetic  storas.  Tropo- 
sphere, Radla  waves,  lenlxation,  Kecoabinat iaa 
reaetioas,  Oxygea.  Plasaa  aedlaa,  leas,  Elec- 
traas,  Prataas. 


AD-412  427     Div.   2,  9 
(TISTM/AM)  OTS  prlea  $2.60 

Aeroapaca  iBferaatloa  Div.,  Nashingten,  D.  C. 
UNDERGROUND  COMMUNICATIONS.   ANNOTATED  BIBLIOG- 
RAPHY OF  SOVIET-BLOC  LITERATURE  FOR  THE  PERIOD 
1960-1962. 
26  Jaly  63.  19p. 
AID  Rept.  B  63  99      UBcIassified  report 

Descriptersi   (•Bibliographies,  Geophvsics). 
(•Geophysics,  Geophysical  prospecti ag) ,  Elec- 
troaagaetie  fielda.  Tarraia.  Theory.  Terreatrial 
aagaatlaa,  Resiataaea  (Elaetrleal).  Electric 
carreat. 


Tkls  aaaotatad  bibliogr 
la  respoBse  to  AID  Nork 
Tke  bibllograpky  covers 
1960  to  Deeeaber  1962. 
late  tkrae  groaps,  eack 
pabliskad  daring  one  pa 
groap  tka  aaterlals  are 
accordiag  to  tke  aatkor 
directly  related  to  tke 
iBcIadad  becaasa  ef  its 
stady  ia  tkls  field.   ( 


apky  kas  baea  prepared 
Assignaent  No.  37,  Task  4. 
tka  period  froa  Jaaaary 
Tka  aaterlals  are  divided 
eeatainlag  inforaatioa 

rticalar  year.   Hithla  each 
preseated  alphabetically 

■s  naaa.   laferaatiaa  aot 
assigned  sabjact  has  beea 
bread  iaplicatiaaa  for 

Aether) 


AD-412  446 
(TISTP/FEM) 


Div.   2 
OTS  price  $8.60 


Aray  Map  Service,  Hashlagten.  D.  C. 

THE  APPLICATION  OF  OCCULTATIONS  TO  GEODESY, 

by  S.  H.  Rearlksea.  Dec  62,  97p. 

AMS  TR46  Unclassified  report 

Descriptorst   (•Geodesies,  Solar  systeas), 
(•Solar  eclipses,  Geoaetry),  Earth,  Moon,  La- 
nar  satellites.  Orbital  trajectories.  Earth 
aodels.  Periodic  variations.  Stars,  Star  track- 
ers. Motion,  Sarveylng,  Naaerical  analysis. 
Light,  Propagation,  Radio  astrenoay.  Errors, 
Partial  differential  eqaatioas,  Trigoaoaetry. 

AO-412  479     Div.   2,  30 
(TISTP/JP)  OTS  price  $6.60 

Midwest  Research  Inst.,  Kaasas  City,  Mo. 

LIMITATIONS  ON  THE  ACCURACY  OF  SONIC  THERMOMETERS. 

Fiaal  rept.,  1  Hay  62-30  Apr  63. 

by  Paal  L.  Saith,  Jr.   1  Jaae  63,  62p. 

Coatraet  AF19  628  473,  PreJ.  6670 j  MRI  PraJ . 

2602E,  Task  ao.  667001 

AFCRL  63  687  Unclassified  report 

Descriptersi   (•Ataaspharic  teaperatare, 
Measaraaeat} ,  (•Tkeraaaeters,  Errors),  (•Seaad 
transaissioa,  Ataospkeric  aotioa),  Ataos- 
pherie soaadiag. 

The  factors  that  liait  tke  acearaey  attaiaable 
witk  acoastic  aeasareaeats  of  ataospkeric  tesi- 
peratares  kave  beea  investigated.  Tke  factors 
coasidered  arei  (I)  variable  water  vapar  eaateat 


Division  2  -  ASTRONOMY,   GEOPHYSICS  AND  GBOOIAPHY 


•f  the  air;  (2)  ■•tloa  of  tke  ■ 
raclea  la  ■•••■riag  the  aeontti 
iiaeevraelea  ia  aeaiariag  the  t 
tarbaleaee;  aad  (6)  aoaldeal  be 
Qaaatltatlve  ettiaatea  hare  bee 
iaportaaee  of  each  of  these  fae 
coatlitioaa.  Oa  the  basis  of  th 
stB4y,  the  best  aecaraey  attala 
tie  aeasareaeats  of  ataospheric 
foaad  to  be  aboot  0.5  K-  Soaic 
asiag  eoatiaaoas-aave  techalqoe 
the  traaalt  tiae.  coapled  with 
appropriate  for  providlag  coape 
tf  the  above  factors  caaaiaf  aa 
k«  ro^alrod.  (Aathor) 


ir{  (3)  iaaeca- 
e  path  leagtht  (i) 
raaslt  tiae;  (5) 
havior  of  the  gas. 
a  obtalaed  of  the 
tors  aader  varioas 
e  resalts  of  this 
able  with  acoas- 

teaperatares  is 

theraoaeters 
s  for  aeasarlag 
lastraaeatat ioa 
asatloa  for  aay 
Jor  errors,  aill 


AD-412    501  OlT.      2 

(TISTP/FEM)   OTS  priee  14.60 

Air  roreo  Caabrldgo  loaoarch  Labs..   Bedford. 
■ass. 

PAIAHETRIC    FOIMULAS    FOR    GEOD£SIC    CURVES   AND 

DISTANCES   ON   A    SLIGHTLY    OBUTE   EARTH. 

by   E.    A.    Levis.    Apr   63.    37p. 

ProJ.    4662 

APCRL  63  it5  Oaelasslfled   report 

Oosorlptors:      (•Coodosles,    Spheres).    Dlrectioa 
fladlaf   slfaals.    Very   low   freqaeacy,    Nuaerieal 
aaalysls,    Ceoaetry.    Olfforoatlal    eqaatloas. 
Calealas   of   rarlatloas.    Faaetloas,    lategrals, 
Cloetroaogaotle   aavos.    Propagatloa. 

Approxiaato  oaprossloas    for   geodesic   carves    aad 
tho   geodesic   are-loagths    are   obtalaed   by   straight- 
forward  aothods    which   poralt    apper   bouads   of 
error   to   bo   established    aaalytlcally.      The   er- 
rors   aro   typically    less    thaa   1.4  parts   per  all- 
lioa,    aad   ovoa   higher    accaraey   is    possible  with 
additloaal   correctioas.      Selected    aaaerieal    ex- 
aaples    are  givoa,    aad   calcalatod    arc-leagths    are 
eoapared   with    valaes    obtalaed   with   Aadoyer's 
approalaate  foraala.    (Aathor) 

AO-412    528  01  v.       2,    6 

(TISTP/W)   OTS   price  $1.60 

Illiaeis   State  Water   Sarvey,    Urbaaa. 
INVESTIGATION   OF   THE   gUANTITATIVE   DETERMINATION 
OF   POINT    AND    AREAL    PRECIPITATION    BY   RADAR    ECHO 
■EASUREBENTS. 

Qaartorly  techalcal  rept.  ao.  6,  1  Jaa-31  Bar  63, 
by  E.  A.  Baellor  aad  6.  E.  Stoat.  31  Bar  63.  19p. 
Coatract   DA36  039sc87280,    DA  Task   3A99   07  001    01 

IJaclassified  report 

Doscrlptorst      (•Boteorologlcal    radar,    Raia- 
drops),    (*Raiadrops,    Beteorologlcal    radar). 
Radioactive   falloat.    Statistical    aaalysls, 
Evaporatloa,    Caaoras,    Experiaental    data. 

Data  OB   raladrop-siio  dlstribatien   la   varloas 
parts   of   the  world  vill    be  correlated  with    appro- 
priate radar  paraaotors  la  order  to  iaprove   the 
capability  of   radar   la  aeasarlng   surface   raiafall 
lateasltles   for   Aray    appllcatloas    each    as   rsdle- 
aetivo  ralaoat    prediction,    traf ficabi II ty,    aad 
coaaaalcatloas.      (Aathor) 


AO-412    545  Dlv.      2 

(TISTP/FEB)   OTS   price  $1.60 

General    Bills.    Inc.,    Blaneapelis,    Blnn. 
TIBE   SECTIONS  OF   THE  ZONAL   WINDS    AT   TROPICAL 
STATIONS. 

laterla  progress   rept.    ao.    3,    1    Jaa-31    Bar  63  oa 
Tropical   Upper   Air  Stadloa, 

by   A.    D.    Bolaoat    aad  D.    6.    Dartt.    1    Apr  63.    Up. 
■opt.    BO.    2383 

Coatract   DA36  039SC89211,    ProJ.    3A99   27  005  09 

Uaclaaslfiod  report 


Doscrlptorst      (*Cpper    ataosphoro.    Tropical 
rogioaa),    ('Stratosphere,    Wiad),    Beteorelogy, 
Beteorologlcal    paraaotors,    Air  aass    aaalysls, 
Botloa,    Tropesphoro,    Radiosondoa. 

Three   additional    tiae   sectioas   of   tho  aonthly 
aoaa   apper    air  wiads  wore   prepared    for  Leopold- 
vllle,    Ealwetock,    and   Johnson  Island.      These 
graphs  coafira   tho   Irrogalarity   of   the  observed 
Bonal   wind   directions   la   the   tropical    stratos- 
phere,   aad   shew   the  coaplox   relationship   of   the 
stratospheric   to  high   troposphoric   westerlies. 
(Aathor) 

AD-412   603  Dlv.      2 

(TISTP/PR)      OTS  prlee  $6.60 

lateragoBCy  Coaaittoe  oa   Oceaaography ,    Washlag- 

toa,    D.    C. 

OCEANOGRAPHY,  THE  TEN  YEARS  AHEAD:  A  LONG  RAN6F 

NATIONAL  OCEANOGRAPHIC  PLAN  1963-1972. 

Jaa  63.  217p.  ICO  Paaphlet  ao.  10. 

Uaclassified  report 

Descriptors:   (•Oceanology ,  Scientific  reaearch), 
Scleatlflc  reaearch,  Research  prograa 
adalaistratloB. 

Contents:   Int redact ion|  National  goals  in  ocean- 
ography} Special  greaps  concerned  with  oceanogra- 
phy; Capabilities  and  systeas  to  support  ocean- 
ographlc  goals;  Sarveys  and  services;  The  inter- 
national setting;  Prograa  suaaary  and  evalaation; 
Organixatlonal  probleas;  and  Recent  budget  sua- 
aaries-natioBal  oceanographic  prograa. 


AO-412  686     Dlv.   2 
(TISTB/BA)  OTS  price  $4.60 

Texas  A.  and  B.  Coll.,  College  Statioa. 
A  BORPHOBETRIC  STUDY  OF  SEASONAL  CONCENTRATIONS 
OF  THE  SAILFISH.  ISTIOPHORUS  ALBICANS  IN  THE 
NORTHERN  GULF  OF  BEX  ICO,  WITH  NOTES  ON  OTHER 
GULF  ISTIOPHORIOS, 

by  Noraan  G.  Vick.  15  Bay  63.  41P.  Reference  ao. 
63  14T 

Coatraet  NoBr21l94.  Projs.  NR083  036;  2860 

Uaclassified  report 

Descriptors!   ("Bariae  biology.  Fishes), 
Borphology  (Biology),  Aaatoay,  Body  weight. 

The  varloBS  parts  of  the  body  of  the  Atlaatic 
sallfish,  I.  albicaas,  grow  at  difforeat  rates 
throughout  their  life  history  so  that  the  ratio 
of  one  diaensiea  to  aaother  is  BOt  coastaBt.   Tho 
selectiea  over  the  extroaes  of  the  raage  or  aor- 
ph^aetric  characters  for  coaparisoe  of  geographic- 
ally reaote  stocks  aast  be  eoaslderod  froa  aany 
staadpolats  witb  special  atteatioa  to  saapliag 
selectivity  aad  growth  related  character  ckaages. 
Statistical  aaalysls  of  alloaetric  growth  fea- 
tures typically  has  beea  restricted  to  values 
near  the  aean  body  length.   Schaefer  (1952)  caa- 
tioned  that  a  particalar  oqaatioa  thus  obtalaed 
aay  aot  be  represeatatlve  whoa  the  raage  Is 
exteaded.  (Aathor) 


AO-412  744     Dlv.   2.  30 
(TISTP/FR)  OTS  price  $1.60 

Aerospace  Corp.,  Los  Angeles,  Calif. 

RADIANCE  OF  THE  UPPER  ATBOSPHERE  IN  THE  BIDOLE 

ULTRAVIOLET. 

by  R.  B.  Frledaaa.  R.  D.  Raweliffo  aad  G.  I. 

Boloy.  26  Jaly  63.  Up.  TDR169  3260  50TN4 

Coatract  AF04  695  169 

Uaclassified  report 
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Ooserlptorsi   (ooitravlolot  radlatlea, 
Ataosphoro).  Ataosphoro,  Solar  rad^htloa, 
Seattariag,  Radloaetors,  Satollltol 
(Artificial). 


Solar  Irradiaaeo  seattorod  froa  tho  4^rth's 
ataosphoro  was  aoasared  la  tho  alddle  altravlolot 
froa  aa  Air  Force  satellite  laaBehod]|a  Jaly 
1962.   Tho  radloaotor  filter  dofiaod  h  wavoleagth 
roglea  coatorod  at  2550A  with  a  baadilss  at  half- 
aaxlaaa  of  aboat  I4OA.   Tho  of foetlvdi field 
of  view  was  1.2  x  10  to  tho  -4  stored,   Dae  to 
the  late  aftoraooa  laaaeh.  tho  aiaia^*  aaglo 
botwoea  the  saa  dlrectioa  aad  the  lod«l  soalth 
at  tho  satolllta  darlag  tho  flight  wd|  49  dog. 
Tho  radiaaea  valaos  reached  a  aaxlaai  at  those 
positloas  aad  decreased  as  tho  vohlcl«  aevod 
toward  tho  shadow  roglea.   Tho  aaxlaii^  radlaaeo 
valao  aoasared  was  2.0  *  0.3  x  10  to  tho  -9 
w/sq  ea  -sterad-A.   No  sigaal  was  obil^rvod  whoa 
tho  vehicle  paaaed  over  tho  dark  sid^  of  the 
earth.   Tho  roaalts  coapare  well  wltli  roeoat 
theoretical  ealcBlatloas  aad  other  oj<|erlBoatal 
aoasaroaeats.  (Aathor) 


AD-412  745     Dlv.  •^ 
(TISTP/FKB)  OTS  price  11.10 

Air  Weather  Service,  Scott  Air  Force  Idaso,  111 
A  BETHOD  TO  FORECAST  THE  SUNSET  VISIftlLITY 
DURING  THE  WINTER  AT  RAF  WOODBRIOGE, 
by  Edwerd  0.  Heath,  Robert  0.  Graade  wad  0. 
Strlpllag.  Bar  63.  5p.  I 

Uaclaaslfiod  report 

Doscrlptorst   (ovislbility.  Bathoaaltiieal 
predletioB).  (•Weather  forocastiag.  Beteo- 
leglcal  paraaotors).  Data,  Blad.  Vojliocity, 
Cload  cover,  Toaperatare,  Wiad  dlrolotloa 
iadicators,  Atoasphero  aotloa,  Ataoaphero 
toaperatare.  Flight.  Avlatloa  safotr. 


AO-412  757     Dlv.   2 
(TlSTP/PR)  OTS  prlee  $1.10 

Air  Weather  Service,  Scott  Air  force  Bdso.  III. 
FORECAST  STUDY  FOR  BTRTLI  BBACB  AIR  FORCI  MSB. 
FOG  STUDY.  ^ 

by  Aagast  A.  Haat*a,  Jr.  Rev.  31  lay  4 

UBelaasiriod 


refo 

Doscriptorat      {•Fog,   Beathor  foroeasltiBg) , 
Weather  forocastiag,   Alrporta,  Air  fdree 
oporatloBa,    Wiad,    Baaldlty. 

Aa  objective  aotkad  for  foroeastlag  foL  at 
Byrtlo    Beach  Air  Perce    Base.    South   Cardllaa    la 
glvoa.     Tho  forocastiag  of   late  fall    tjliroagh 
early  spriag  fog  at  Byrtlo   Boaeh  waa   IHvestl- 
gatod  BBd  aa   objective   aethod  for   f orolaaatlag 
foraatioa   of   fog   at    thia    base  was   developed. 
Althoagh  each   aethod   has    beea   tested   oa   iade- 
peadeat    data,    actaal    oa-the-apot   evalaptloa  will 
•  ISO  bo   coadaetod  darlag   the   fog  soasoii.    (Aathor) 


9». 
rt 


AD-412  8O3  Dlv.      2 

(TISTP/WA)    OTS   price  $10.50 

cifrnf!"*  Caabrldgo  Rosoareh  Labs.,    Bd<|ford.    Bass. 

STUDIES   IN  RADIO  ASTRONOBY   AND   SPACE   PHYSICS. 

*pr  63.  134p. 

*F  Projo.  4643  aad  5629 

AFCRL  63  464  Uaclaaslfiod  rtuort 


Doscrlptorst   (•Astroaoay,  Scleatlflc  research). 
Radio  astroaoay.  AstroBoaical  data.  Bagaotie 
storas.  Scleatlflc  satellites,  Scattoriag. 
Radio  waves.  Solar  corooa .  Reports.  Air  force 
research,  Aurorae,  Space  OBviroaacBtal  coadl- 
tioas.  Boob.  Rofloctloa.  Nobalae.  Bagaotie 
storas.  Solar  dlstarbaaces,  Aateaaas.  Beas- 
areaeats.  Ultra  high  froquoacy,  Bicrowavoa, 
HydrogoB,  Galaxies,  Beteorologlcal  radar. 

A  series  of  aotos  is  proseated  oa  radio  astroaoay 
aad  radio  estroaoaical  studies  of  the  ataosphere. 
The  oxporlaoatal  work  was  perforaed  at  the  Sage- 
aore  Hill  Radio  Observatory  of  the  Air  Force  Caa- 
brldge  Research  Laboratories.   The  first  series 
of  papers  Is  oa  solor  stadias,  iacladiag  occalta- 
tioa  of  Taaras  by  the  solar  coroaa  aad  coapara- 
tlve  studies  of  solar  radiatioa  la  the  doclaetor 
radio-frequeacy  raage.   Ataospheric  stadias  raage 
froa  oloctroa  coatoBt  varlatioas  darlag  a  aagaet- 
ie  stora  ( laaar  rofloctloa  oxporlaoats)  to 
geoaotrie  coatrol  of  satoUito  sclatlllatloas  aad 
ataospheric  atteaaatloa  throagh  the  ataosphere  at 
3  ca.   Rioaeter  observatloas  of  the  effects  of 
the  Jaly  9,  1962  aacloar  dotoaatloa  aad  of  the 
Boveabor  I960  flares  are  proseated.   Several  aotos 
ore  coacoraod  with  loaospheric  aad  trepospheric 
sclatlllatloas  iacladiag  stadias  of  sclatilla- 
tloas  of  radio  stars  at  low  eagles  of  olovatioa, 
the  oasot  of  radio  star  sclatlllatloas  with  the' 
coaaeaceaeat  of  aagaotic  disturbaacos.  aad  theo- 
retical coasiderotloas  of  sciatlllatloa.  Diverse 
work  laelades  effects  of  terrela  oa  aateaaa  pat- 
teres  aad  a  saaaary  of  two  years  of  observatloas 
of  aurorol  rofloctioas  aad  backscatter  froa  a  19- 
Bcps  radar.   (Aathor) 


AD-412  809     Dlv.   2,  25 
(TISTP/W)  OTS  price  $1.10 

Foreiga  Tech.  Dlv.,  Air  Force  Systeas  Coaaaad. 

Wrlght-Pattorsoa  Air  Force  Base.  Ohle. 

CAUSES  FOR  THE  LUBINESCENCE  OF  BOCKS  ON  THE 

BOON, 

by  N.    S.    Beskrovnyy.    19   June  63,    3p. 

FTD  TT63    508  Uaclassified   report 

Traaa.    froa  Priroda,    No.    12,    p.    100,    1962. 

Descrlptorai      (•■00a.    Boeka   (Geology)),    (•Bocka 
(Geology),    Beea),    Ultravlelot   radiatioa, 
Laalneaceaeo.    Extraterrestrial    topology. 


AO-412  817  Dlv.      2 

(TISTP/FEB)   OTS   price  $1.60 

Hawaii    last,    of  Geophysics,    Hoaolalu. 

THE   HAWAII    SOLAR    FLARE   PATROL. 

Final  rept., 

by  Walter  R.  Stelger.  11  Apr  63,  5p.  Rept.  ao.  32 

Contract  Af19  6O4  2292,  ProJ.  7649.  Task  76494 

AFCRL  63  470  Uaclassified  report 

Doscrlptorst  (•Solar  flaroa.  Boaitors), 
(•Scientific  reaearch.  Solar  systeas),  Geo- 
physics, Site  selection,  Cload  cover,  Solar 
radiation,  Saaspots,  Photogrephic  recordlag 
systeas,  Opticsl  filters.  Hydrogen,  Line 
spoctraa.  Sky  brightness,  Solor  ataosphoro. 
Solar  corona.  Photographic  analysis. 

The  Hawaii  Solor  Flare  Patrol  was  established  ia 
1957  by  tho  Ualverslty  of  Howall  as  part  of  tho 
IGY  Solar  Activity  prograa.   Tho  locatloa  la 
Hawaii  provided  laportaat  coverage  ia  tho  largo 
Pacific  gap.   The  observatory  was  at  Bakapaa 
Point,  Oaha,  aboat  I4  alios  froa  tho  Ualverslty. 
Sky  coadltloas  wore  sack  that  observatloas  were 
aado  oa  aboat  60JK  of  tho  schedolod  observlag 
hoars  darlag  1957  to  1962.   The  flare  patrol  la- 


Division  2  -  ASTRONOMY,   GEOPHYSICS  AND  GEOGBflAPHY 


•tv«a«at   ••■tltt«4  tf  «  flx*tf  t*l«se*p«  tasKc 
tb«  kafl41af  vltk  tha  aalar  baaa  41rteta4   ta   It 
kj  a  kallaitat.     Tfea   i«a  vat   abatatrapkad  aaraally 
avary  t«a  alaatas   thraagk   aa  I   alpka  flltar  af 
1/2A  baa4  paaa.     Tha  fllai  vara  aaataratf  4»ilf 
aa4   all   flaraa  rapartad  iMaadlataly  ta   tha  Varltf 
•aralag  Afaaay   aatf  aa   a  Baatiljr  baala   ta   tha  I6T 
■arl«  Data  Caatara.      (Aathar) 


AD-i12  853 


DlT.      2,    29 


(TISTNACG)  OTS   prlaa  |3.60 

Battalia  laMtlal  laat.,  Calaabas.  Ohla. 

AN    APNOXIHATION   OF   THE   INTKIATKO   INFIAIED 

STAILICHT   AT   2.2  MU    AND   3.6  NO   OVU    TBE   SKT. 

by   Jaaaa  N.   laaaaa.    10  Oa«   62.    32p.   lapt.    aa. 

BAT   197  9   1 

Caatraat  SO  80,    AIPA  Ordar   197 

Uaelatsifiatf  rap«rt 

Daaarlptarst     (•Start,   Iafrara«  radlatlaa), 
(•Sky  brlgktaaat.   lafrarad  radlatlaa),    (•lafrr* 
rad  radlatiaa.   Start),    (•Salar  aaraaa.    Ltaa 
tpaatraa),    Calaxlat,   C«lart,    K   baM,    L  baad, 
lafrarad   photagraphy,    Laalaaaeaaoa,    lataaalty, 
Aatraaaaieal   data. 

Tha  latafratad   ttarligbt  far   tka  wkala  aky  kaa 
baaa  eaapatad   far   Jakaaaa'a  K-   aad  L-baada, 
eaataraud   at    2.2   aad   3.6  alcraaa,    raapaetl valy. 
fraa  Ckarllar't  coapilatlaa  af   tha  Hanry   Drapar 
Catalaflaa.     Itaphataa  far   tka  K-   aad  L-baadi   ara 
■kaaa  aa   Altaff  dl agraat   far   batk   galactic    aad 
a^aatarial   eeardiaatai.      Aa   aaalyala  af  tka  arrar 
af  tkaaa  eaapatatlaat   la  af farad.      (Aatkar) 


A0-i12   866  Div.       2 

(TISTP/NFA)    OTS  prlca  |i.60 

Nataoralagy    Iataraatl*aal ,    lac..    Baataray,    Calif. 

A   OIAGNOSTIC-CTCLB  ROUTINB. 

riaal   rapt., 

by  Baafrad  B.    Hall.    Fab  63.    37p. 

Caatract  C«b1031i 

Oaelattlflad  rapart 

Daierlptartt   (•Bataarelagleal  paraaatars. 
Aaalyala),  Naaarieal  aaalytla,  Ataaipkara. 
Cyclic  rata.  Pattara  rccagaitlaa,  Paariar 
aaalytla.  Blad.  Claada.  Vaathar  coaaaalca- 
tlaat.  Traatfaraatiaai  (Bathaaatict) .  Eqaa- 
tlaai-af-itata.  Saqaaacat.  Taaparatara,  Prat- 
tara.  Tiaa,  Batkaaatleal  pradlctlaa. 


A  'dlagaaatlc-eyela  raatlaa*  1 
aaaarieal  pracatiiag  af  lafara 
tka  ataaapkara-a  avalatlaa,  la 
pariads  dafiaad  by  aaccaaalra 
■yaaptle  appar-air  obtervatloa 
appllad  la  tarat  of  oaa  or  aor 
tropic  tarfacai,  aad,  for  aach 
oft  (1)  iafarrlag  tka  arolatl 
■tata  paraaatart,  (2)  avolvlag 
of  korlzoatal  raloelty  ai  fere 
avalatiaa  af  tka  prastara-grad 
(3)  avolflag  tka  dlttrlbatioa 
horixoatal  parcal-displacaaaat 
tka  corraipoadlag  aat  vartlcal 
air  parcalt  aa  taralaally  dlit 
faca.  Tka  aatkad  af  arolvlag 
valaclty  It  af  faadaaaatal  tig 
applleatlaa  af  tka  qaatl-itatl 
(l.a.  tka  prlaltlva  aqaatloat) 
pradlctlaa.  Tka  raatlaa  dirac 
foraatiaa  lata  tka  avalaOimi  o 
order  to  aeklava  accaracy  la  t 
dlvergaat  caapaaaati,  aad  lacl 
af  tka  dyaaaleal  eaatlttaacy  « 
atata-paraaatar  taadaacy.  Tka 
tka  ttata-paraaatar  dlstribatl 


a  datlgaad  far  tka 
atlaa  ralatlag  to 

twalra-kear 
collactloaa  of 
t.   Tka  roatlaa  It 
a  talactad  Itea- 

tarfaca.  coaiittt 
oa  of  raqairad 

tka  dlttrlbatioa 
ad  by  tka  iafarrad 
laat  forca,  aad 
of  eoacarraat 
,  aad  ealcalatlag 

dltplacaaaat  of 
rlbatad  la  tka  tar- 
tka  korisoatal 
alflcaaca  la  tka 
c  aqaatleat  lyttaa 

to  aaalytla  aad 
tt  avallabla  la- 
f  tka  valoclty  la 
ka  retatioaal  aad 
adat  aa  aralaatloa 
Itk  tka  eoacarraat 

latarpolatloa  of 
aat.  bataaaa 


aaalyaaa  taceattlva  la  tlaa,  la  ta  ba  accaaplltkad 
by  caablalag  tka  eaacapt  af  a  ttaarlag  flow  aitk 
a  tackalqaa  far  tea la-aad-pattara  dacoapotltloa. 

(Aatkar) 


A0-i12  868 
(TISTP/PB) 


Dlr.      2 
OTS  prlea  #8.60 


Barlaa  Lab..    D.   af  Blaal,   Caral   Gablat.   Pla. 

A    IBPORT    OP    DATA    OBTAINED    IN    FLORIDA    STRAITS   AND 

OFF   THE   BEST  COAST    OF    FLORIDA,    JULY    -   DECEBBER 

1962. 

Bay  63.  1v.  Bapt.  aa.  63  3;  8260;  BL63292 

Caatract  Naar8i001 

Uaclattlflad  rapart 

Oatcrlptortt   (*Ocaaaograpklc  data).  Batky- 
tkaraagrapk  data,  Taaparatara,  Sallalty. 
Oaatlty,  Oxygaa. 

Tka  data  praaaatad  vara  callactad  darlag  tka 
latt  kalf  af  1962  oa  algkt  craltat  wltk  tka 
R/V  Garda  aad  tavaa  craltat  wltk  tka  B/V  Bin 
Plata  la  Flarlda  Straitt  aad  tka  aattara  part 
af  tka  Calf  af  Baxlce.   Tkc  data  vara  ebtaiaad 
far  ttadiaa  of  tka  ocaaaogrphlc  eoaditioai  pra- 
railiag  la  Florida  Straitt  aad  adjaceat  watart, 
■itk  particalar  ragard  ta  tha  klaaaatiet  of  tka 
aatar  aovaaaatt  aad  alto  to  tka  pkytlcal  aavlroa- 
aaat  af  tka  tkriap  popalatioa  iakabitiag  tka 
ragiaa  af  tka  T»rtagaa  Skalf.   Tha  trackt  af  tha 
raatalt  aad  tha  paaltlaaa  at  ahlch  abtarvatiaat 
vara  aada  ara  thaaa  la  charta  laa«diataly  pra- 
cadiag  tha  liat  af  acaaaagraphlc  ttatlaa  data 
ralatlag  ta  aach  craita.   (Aathar) 


A0-i12  911     01 V.   2 
(TISTP/PR)  OTS  priea  $1.60 

Baaaaaal  Call.,  Rataarch  Laagaaga  Caatar, 

Boftoa,  Bast. 

DIURNAL  TRBPRRATURE  VARIATIONS  IN  THE 

STRATOSPHBRI  (Oiatochaaa  khada  taaparatary  v 

ttratoif era) , 

by  L.  A.  Blriakava  aad  V.  G.  Kattrar.   1962.  15p. 

Caatract  AP19  60i  8^0$ 

APCRL  ITR63  2  Uaclattlflad  report 

Treat,  froa  Bateorologila  1  Gldroleglle,  No.  8, 
pp.  3-10.  1961. 

Oetcrlptartt   (•Stratetphere,  Taaparatare) . 
Teaperatare,  Diuraal  rarlatleas,  Oioae,  Netar 
rapor,  Oaat,  Abiorptiea. 

A  theereticel  laTeitigetiea  af  tha  diaraal 
teaperatare  variatiaa  la  tha  itratatphere  aat 
aada.  lupplaaeated  with  proper  ealcalatlaat. 
la  additloB,  oaly  the  radiatlea  factart  vara 
takea  lata  accaaat  liaee  it  hai  baea  accepted 
that  ether  factart  at  thata  halgktt  ara 
tacoadarf.   (Aatkar) 


AD-412  912     Dlv.   2 
(TISTP/FEB)  OTS  price  |3.60 

Naral  Postgradaate  School.  Hontercy,  Calif. 

A  STATISTICAL  EXPSRINSNT  IN  DYNABICAL  PREDICTION 

OF  THE  2i-R0UR  SEA-LEVEL  PRESSURE  CHANGE. 

Baiter's  thesis, 

by  Ooaald  J.  Reilly.   1963.  32p. 

Oaelatsified  report 

Oescrlpterti   ("Baroaetric  pressure,  Hodelt 
(Slaulatleat) ) ,  (•Beteorologlcal  paraaatert, 
Naaerical  aaalyais),  Batheaatical  predictiai. 
Statistical  processes,  Experiaeatal  data. 
Periodic  rarlatioas.  Air  aass  aaalysis, 
Ataosphera  aotion,  Rquatioas,  Statistical 
aaalysis.  Heather  forecasting,  Nuaerical 
aethods  aad  procedures.  Digital  coaputart, 
Prograaaiag  laaguages,  latagral  equatioat. 


^u^. 
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Tao  statistical  predictioa  aodels  for  the  21- 
hour  surface  pressure  chaage  are  developed. 
Oae  Bodel  eaploys  the  teras  la  a  dyaiiiic  aodel  as 
the  iadepeadeat  variables  la  a  liaear  regressioa 
eqaatioB.  The  other  aodel  coabiaes  ikese  vari- 
ables Mlth  paraaeters  capable  of  refliectiag  the 
leag-wave,  loag-tera  iaflueaces  la  a  ptultivariata 
discriaiaate  analysis.  The  regress! >n  equatioas 
aere  developed  froa  data  takea  frea  i^t  aonth 
of  Noveaber  1962  at  30N  latitude.  A  jdiscussiea 
of  the  results  of  both  aethods  is  pr  riseated 
aleag  aith  a  critique  of  the  procedu^ies  used 
ia  obtaiaiag  the  data.   (Author) 


A0-i12  913      Dlv.   2,  15 
(TISTP/BFA)  OTS  price  |3.60 

Naval  Postgraduate  School,  Boaterey,  talif. 
NUBERICAL  PREDICTION  OF  PLANETARY-SC JU  HAVES 
Naster's  thesis, 
by  Noel  Taapla  Baad.   1963,  2Ap. 

Uaelastified 


1  rtport 
»rHal  aaaly- 


Oetcriptortt   (•Betearalagy,  Naaei, 
lis),  (•Batheaatical  aodel,  Heathe^  fore- 
castlag),  (•Bare  traasaliiiea,  Atajiphere) , 
Baroaetric  preisure.  Vortices,  Thetaodynaaics. 
Equatioas,  Stability,  Differeace  edtatioas, 
Fourier  aaalysis,  Prograaaiag  (Coabiters). 


Carreat  aaaarieal  barotropic  and  barde 
foreeastiag  aodels  have  shoan  an  laaH) 
correctly  represent  the  behavior  of  i% 
tiry-scale  waves.   A  aatheaatical  Boj« 
the  theraodyaaaie  eaergy  equatioa,  haj 
proposed  by  Biin-Nlelsea  as  a  aeaas  c 
the  behavior  of  the  plaaetary-scale  i 
aodel  is  prograaaed  for  the  Control  I 
tioa  160^  digital  coaputer  to  atlllic 
tioaal  output  of  aachine-processed  di 
aaalyses  prodaced  by  the  U.  S.  Navy  Fl 
Nuaerical  Heather  Facility  (FNBF).  b4 
Califarala.   The  present  fora  of  the 
yields  a  1-hr  plaaatary-scale  forecas 
■b,  8S0  ab,  700  ab,  300  ab  aad  300  ab 
aiaates.   (Aathar) 


AO-412  9U     Div.   2 
(TISTP/FEB)  OTS  price  1^.60 

Naval  Postgraduate  School,  Boaterey,  balif. 
A  STATISTICAL  EXABINATION  OF  THE  500-«B  48-HR 
PROGNOSES  PREPARED  BY  FLEET  NUNERlCALi  HEATHER 
FACILITY.  HONTEREY,  CALIFORNIA, 
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by  Roger  H.  Rally  aad  Freak  C.  Naltaa 
1963,  37p. 

Uaelaiilfied  rl 


Jr. 


tort 


Descriptors: 
aatical  pradi 
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lag  lystaas, 
aaalysis.  Par 
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aodel  leeas  to  retard  waves  1  aad  3  at  the  lower 
aad  aiddle  latitudes,  and  to  aove  thea  too  far 
at  high  latitades.   The  results  for  wave  2  are 
soaewhat  less  conclusive,  but  are  geaerally  in 
agreeaent  with  those  for  waves  1  and  3.  (Aathor) 


AD-A12   923  Dlv.      2 

(TISTP/FEB)    OTS   price   |7.60 

Barkley   aad  Dexter  Labt.  .    lac.    Bostoa,    Ban. 

RESEARCH    INTO   GRAVITY    BEASURING   TECHNIQUES. 

Fiaal  rept. 

Bar  63.  56p. 

Coatract  AF19  60^  7220,  ProJ .  7600.  Tatk  760007 

AFCRL  Rept.  ao.  63  665 

Uaclattifiad  report 

Descriptors:   (•Gravitv.  Baasureaeat; .  ("la- 
struaeatatioa.  Gravity!.  Betert.  Optiaizatioa. 
Experiaeatal  data.  Tattt.  Recordiag  lytteat, 
Aaalytii,  Tablet.  Electrical  networks,  Elec- 
troaic  eqaipaeat,  Vacaaa.  Optical  eqaipaeat. 

The  ute  and  deicriptioa  of  two  AFCRL  relative 
gravity  bi-pendulua  apparatui  are  diieniied. 
Operating  iaitructioBt  aad  detaili  of  data  ac- 
quiiition  and  reduction  are  alio  preieated. 
Bodif icatloat  aad  iaproveaeati  to  the  eqaipaeat 
are  deicribed,  aad  aa  evaluation  ii  givea. 
Several  graviaeteri,  uied  ai  support  eqaipaeat 
or  as  subjects  for  evaluatioa,  are  alto 
described.   (Aathar) 


AD-412  932     Div.   2,  25 
(TISTP/BH)  OTS  price  $5.60 

Aerospace  Inforaation  Dlv.,  Nashington,  D.  C. 

LUNAR  DIBENSIONS  ANNOTATED  BIBLIOGRAPHY  OF 

SOVIET-BLOC  LITERATURE. 

30  July  63,  49p. 

AID  Rept.  B63  100      Uaelastified  repart 

Descriptors:   (•Bibliography,  Booa),  (•Booa, 
Extraterrestrial  topography).  Lunar  eaviroa- 
aeat,  Beasureaent,  Astroaoaical  observatories. 
Geodesies. 

An  aanotatad  bibliagraphy  is  preseated  of  Soviet- 
bloc  research  oa  luaar  diaeasions.   Based  aa 
opeB-searce  aaterials  available  at  the  Library  of 
Coagress.  tke  bibliography  reflects  Soviet  de- 
velopaeats  froa  1957  to  1963  ia  iBvestigatiag 
laaar  revalutioa,  retatiea,  libratiaa,  aad 
aappiag  teehalques.   The  eatries  are  arraaged 
alphabetically  by  author.   Titles  of  Soviet 
aonographs  are  givea  ia  traatliteratioa, 
followed  by  aa  Eaglish  traaslatiaa.  (Aathar) 


AO-412  950  l»   Dlv.   2,  30 

(TISTP/FR)    OTS  prlca  #1.60 

Geophysical  Inst.,  U.  of  Alaska,  College. 
STUDY  OF  THE  ARCTIC  IONOSPHERE  BY  BEANS  OF  STEP- 
FREQUENCY  BACKSCATTER  SOUNDING. 
Final  rapt., 

by  Howard  F.  Bates.  Jaaa  63,  11p. 
Coatract  AF19  628  440 
AFCRL  63  184  Uaelastified  report 

Datcriptors:   (•Ataotpharic  touading,  lattra- 
aeatatioa),  Scattariag,  Radar  echo  araat. 
Ionosphere,  loaospharie  disturbaacet. 

A  Graagar  ttap-ioaadar  wat  iattallad  aad  opera- 
ted ia  tha  backteattar  aoda  at  Collage,  Alatka. 
Prallaiaary  reiulti  iadicata  that  direct  back- 
teattar echoet  froa  the  E  aad  F  regioat  pradoai- 
aata  whea  toaadiag  aarth.   A  tautharly  aetiea  of 
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ritflo  •■rcral  tehcai  tt  aaaitt  approaekaa,  lisl- 
lar  to  tkmt   abaervad  optically,  la  raportad. 
Fatara  plaaa  ara  dlteasaad  far  a  eaablaad  for- 
vartf  aad  baakaeattar  aaaadlag  prograa.   (Aathar) 


AD-i13   001  Dl».      2,    25 

(TISTr/W)     OTS   prlea  |1.10 

Saeraaaato   Paak  Obaarvatorj,    Saaapat,    N.    Nax. 
THE   DETamNATION   OF    TOE  OPTICAL   DEPTH   OF   GRAINS 
OF   CONTINUOOS    EMISSION    IN    SOLA«    FACULAE, 
by   V.    L.    Kkekkleva,    tr.    by    A.    B.    Oaan.      1963,    8p. 
AFCIL  Salar   raaaarek    aata   aa.    27,    AFCIL   63   269 

Uaclaaalflad   raport 

Traat.  fraa  la.  Krla.  Aat.  Oba.  XIX,  pp.  115-125. 
195«. 

Daaerlptarat   (•Aatroaaalcal  abaaTvaterlaa, 
Saa),  (•Salar  apaetraa,  Spaetraa  aaalyiara), 
Calelaa.  laaa.  Solar  ataoapkara.  Spaetra  (Vlal- 
bla  aad  altravlolat),  Ealaalvlty,  Coatlaaoaa 
apaetraa,  Brlgktaaaa. 

Tka  waakaalag  af  eoatlaaaaa  aalaalaa  la  tka  wlaga 

•t   atreag  H  aad  K  llaaa  af  Ca^  «aa  aaad  far 
dataralalag  tka  optical  daatk  (la  tke  fraqaaaey 

af  tka  coatlaaoaa  apaetraa;  af  tka  oralaa  of  eoa- 
tlaaaaa aalaalaa.   Far  7  lavaatlgatad  gralaa  It 
«aa  foaad  to  »ary  froa  taa  -0  ta  taa  "1.0.   It 
la  akaaa  tkat  tka  riao  aad  fall  la  tka  wlaga 
af  ■  aad  K  la  tke  gralaa  la  coaparlaoa  to  tke 
aadlatarbad  pbotoapkara  eaa  be  explalaed  by  tke 
laflaaaca  of  coatlaaoaa  aalaalaa  at  dlffereat 
daptba.   (Aatkar) 


AD-i13   009  DlT.      2,    32 

(nSTP/W)     OTS   prlea  $23.50 

Foralga  Tack.    01  v..    Air   Farca  Syataaa  Caaaaad, 

Vrlgkt-Pattaraea   Air  Farca  Baaa,   Okla. 

TO   THE   NEAI    AND   DISTANT  ONIVEISE    (DO    BLIZKEHO    I 

VZDALENEHO    VeSMIIU). 

16   Jaly   63,    U2p. 

FTD  TT62   7 

Daclaaalfled  rapart 


»la. 


1960.    pp.    1-328. 

Daaerlptarat      (•Textbooka,    Aatraaoay), 
(•Aatroaoay.    Taxtbooka),    Maaa,    Plaaata. 
Stara,    Salar   ayataa.    Space   fllgkt,    la- 
taratallar  aattar. 


AD-i13   016  Olv.      2 

(TISTP/JP)   OTS   prlea  |1.60 

Aakara  0. ,   Tarkey. 

USSAICH   ON    HTIOIIC  DUST  FALL   OUT. 

Aaaaal   aaaaary  rapt.    aa.    1,    1   lay  62-30  Apr  63. 

by  I.  A.  Kreikea.   1963,  13p. 

Caatraet   AF61    052   62i 

AFCIL  63  62A  Uaelaaalfled   report 

Daaerlptarat      (*.aataarltaa,   Oaat),    ■aaaareaeat, 
Caaatlag   aatkada. 


Startlag   May   1 
partlclea    af   ■ 
af   60  X   60  ea 
aaa   caaatad. 
partlelaa   eaaa 
aach  partlela 
aaly  differ  la 
It   eaaaat   ba  • 
eaeaa    la   ahape 
eoatlaaaaa   aba 
atatlatleal  dl 


at    1962  every  day  tke   aaaber  af 
wtearle  daat  falllag  aa  a   plate 
aad  alaa  aa  a   plate   af  iO  x  iO  ea 
Nat  aaly  ware   tke   aaabera   af 
tad,    bat  alaa  tka  dlaeaaieaa   af 
■era   aaaaared.      Tke   partlclea    aat 
I  alia   bat  alaa  la  akape.     Aa   yet 
aid  akatker  ar  aat   tkeae  dlffer- 
kave   aay  algalf leaaee.      Oaly   by 
ervatlaa  aad    by  a   aabaeqaeat 
ieaaalaa  «111    it   later  aa   b« 


paaaibla  ta  clarify  tkla 
abaat  ^0,000  dlffereat  pa 
ared  af  afcick  tke  diaeaai 
10  alcraa  ta  100  aicraa. 
vialble  ovea  by  tke  aaked 
are  ealleeted  wltk  tke  ke 
Tkerefare  it  la  abriaaa  t 
aaaaea"  af  Iraa  aetearlt 
Caatequeatly,  alaa  all  dl 
tke  obterred  partlclea  ax 
aetearitea.       (Aatkar) 


palat.     Op  till    aaa 
rtlelaa   kare   beea  aaaa- 
aaa   raage   fraa  araaad 
Saae   partlclea   are 
eye.      Tke    partlclea 
Ip   of   aa  eleetroaagaet. 
kat   aaly  tke    "reat 
aa  are  ealleeted. 
aeaasioaa    coaeeralag 
claalvely  apply   ta   iraa 


*D-i13    Oil  DlT.      2 

(TISTP/Fg)    OTS   price   $5.60 

Texaa   A   aad   ■  Call..    Callage   Statlaa. 

0CSAN06RAPHY  AND    HBTI0I0L06Y   OF   THE    GULF    OF 

KXICO. 

Aaaaal  rapt.,  1  May  62-30  Apr  63. 

by  Hagb  J.  McLellaa.   15  Jaly  63,  62p. 

Caatraet  Naar21190X.  PraJ .  Ni0e3036 

Uaelaaalfled  report 

Deaerlptarat   (•Oceaaology.  Seleatlfie 
raaaarek).  Oceaa  carreata.  Oceaa  battaa, 
Selaale  wavea.  Sea  aater,  Ckealeal  aaalyala, 
Saapliag.  Teaperature,  Tropical  eyeloaea, 
laatraaeatatlaa. 

Caateatat 

Tacataa  Carreat 

lavettigatloa  af  tke  carreata  aad  aatora  aff 

Nortkeaatera  Braall 
Seaaaaal  rarlatiaa  af  tke  Atlaatie  Trade  Mlad 

leglaea 
Seiaalc  refractlaa  atadlea 

lavlraaaeatal  atadlet  off  Paaaaa  City,  Flarida 
Ceological  Oeeaaagrapky 
Ckealeal  aceaaograpky  aad  geeckealatry 
ladlocarboa  datlag  af  aea  aater 
Llplda  la  aea  water 

Oiatribatiaa  of  Mg.  Ca .  Ba.  aad  Sr.  la  tea 
■ater 
Carreata  aad  aater  aaatea  la  tke  Galf  af  ■exlca 
Saapliag  argaalc  atractarea  la  tidal  flat 

depot i  ta 
Nodifieatiaa  of  aater  teaperataret  by  Harricaae 

•  •  Carla*  • 
laatraaeatatlaa 

AD-i13  on  Di».   2 

(TISTP/FEM)  OTS  price  $1.10 

Saeraaaata  State  Cell.,  Calif. 
THE  SPECViroPHOTOIIETtY  OF  LINES  IN  GIAINS  OF 
CONTINUfiUS  ENISSION, 

by  A.  B.  SoToray  aad  V.  L.  Kkoklova,  Tr.  by 
Alice  B.  Dumb.   1963.  7p. 

AFCRL  Solar  raaaarek  nete  no.  31;  AFCIL  63  273 

Uaelaaalfled  report 

Deaeriptortt   (*Spactropketoaetera,  Line 
apaetraa).  (•Solar  apaetraa.  Solar  radiation), 
loaa,  Pkataaatara,  Analyaia,  Micropkoto- 
aetara.  Data.  Eaf itl ti vi ty.  Frequency,  Tablet. 
Brigktaeaa. 

A  ipectropkotoaetrlc  redaction  of  linet  of 
neutral  eleaenti  and  loae  loni  in  tke  tpectraa 
of  graini  of  continuoaa  eaitilon  «ai  carried 
out.   No  noticeable  difference  between  tke 
bekaviour  of  tke  neatral  atoaa  and  lent  in  the 
tpectraa  of  tke  grain  waa  noted.   It  la  tkoaa 
tkat  tka  diffareace  between  the  llnea  of  tka 
graia  tpaetrua  and  tkote  la  tke  tpectraa  of 
aadiaturbed  regiont  it  explained  tati tf actori ly 
wken  aaaaaiag  tke  graint  being  optically  thin 
foraatleaa  locallxed  at  optical  deptkt  (in 
freqaaaelea  of  tke  contlnaoat  tpeetrua)  froa 
taa-  0  to  taa  approxlaately  equal  to  1.   It  it 
tkowa  tkat  tke  retaltt  of  1 aTottigatlont  of 
faculae  caanat  ba  explained  by  the  averaging  of 
the  effect  obaarved  in  tke  gralna  af  caatinuout 
aaiaaloa.   (Aatkar) 
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AD-i13   0A9  Div.       2 

(TISTP/FEM)   OTS   price  U.60 

Travelert  letearek  Center   Inc.,    Harli 

AN    EVALUATION   OF    2-7-HR    AVIATION    TUp 

FORECASTING    TECHNIQUES. 

I Bteria   rept. , 

by  laadore  Enger,  Lawraace  J.  leed 

Jaaea  E.  MacMenegle.   Oct  62,  27p. 

pab.    no.    20 

Contract    FAA   BRD363,    ProJ.    204   1 

UBclaaaifiedl 


iford.    Conn. 
tMINAL- 


ecbnlcal 


raport 


Daacripterat      (•Waatker   forecatti  lig.    Reli- 
ability).   (•Probability.    Neatker    fiorecattl  ng) , 
Tettt.    Analyaia.    Cliaatology.    Vitibility. 
Cload  cover,    Statittical    analyaiti    Data 
proeoating    ayatea*     Matheaatieal    i)roduction. 
Ceiling,    Tiae.  ^ 


An  evaluation  of  tkort-period  (2-7->r)  celling 
and  vitibility  terainal  forecatti ng I kechni quet 
indicatet  that  it  it  pottible  to  pr^ 
objective   forecaata   of   tkeae  crl 

weather   paraaetert  which   yield   i    _,^, 

tignlficant    iaproveaent    over    thoae   Iretently 
provided   la   roatiae   operationt.      Tw4    typet   of 
forecattt   ware  exaalnedt    probabilitv    forecaata 
and  categorical    forecattt.      (Author 

AD-i13    058  Div.      2 

(TISTP/FEI)    OTS   price   $2.60 

laternatioaal    Meteorological    laat. 

RESEARCH    IN    NUKRICAL   ANALYSIS   AND 

Teckaical    rept.,    (Fiaal). 

May   63.    22p. 

Caatraet   AF61    052  3^6 

AFCRL   63  826  Uaelaaalfled 


Deacriptarit      (•Neatker  farecaitijl.    Nuaerleal 
aaalyala).    (•Ataetpkeric   aotioa.    Slear 
atreatea),    (•Mlad,    Frictiaa).   Tra^«tpkere. 
Neatker  atatlaaa.   Data,    MetearaloStcal    ekartt. 
Aaalyala.    Errart.    Surface   teaperatjare. 
Baraaetric    prettare.    Drag,    VitcotUy,    Heatiag, 
Ataaapkeric    tidet,    Gaa   flow.   Air. 


Sweden) . 
if  ORE  CASTING. 


report 


atudiet   of 
ta   tke 
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Obaervatiaaal   data    kave    beea   ated    li^ 
frictiaa  aad   frictioaal    dittipatioa 
ataotpkere.      Data   froa  aerologlcal    ttatioat    ia 
tauthera   U.S.    duriag   anitable   weatheif   coaditioat 
were   uaed   far   vertical    iategratiaa   i;«   the    eqaa- 
tioaa    af   aatioa   ia   order   to  deterai^a   atrettet 
la   tke    lowett    two   kiloaetert   af    tke  ataotpkere. 
Data   froa   tke   deaae    radio-wiad   aetwoirk   over   tke 
Britiak    lalea   were   uaed    ia   order   to  |«tudy   tke 
frictioaal    diaaipatioa  witkia  a    liailtied   area    and 
ta   deteraiae   ekaraeteriatie   valuea   fUr   tke   croat 
Itabaric   aagle.    far    tke    ratia   of    tke!  «i  ad   at 
aaeaaoaeter    level   aad   geottropkic   tulrface   wiad. 
for   tke   geaatrapkic  drag   coefficient    aad   for   tke 
eddy  vlacoeity  ia   tkeir  depeadeace   of   turface 
raugkaeat.      Oa   tke   attuaptioa   tkat    xtaaal    averaget 
•f    tkird   order   perturbatioa   quaatltifct    can    be 
aeglected.    it    it    tkowa   tkat   aae   can  derive  a 
caaplete   tot    of   equatioat    for   predictioa   la 
barotrapic   floa.      It    it    tkowa   tkat   a    coatiderable 
tiaplif icatiaa  caa   be   obtaiaed   if   oak    coaaidera 
a   qaaal    liaeariaed   ayttea.    whick   wlti;  regard   ta 
tke   atatlatleal    quaatitiea    it   equiva  lleat    to   tke 
firat   ayatea.      (Aatkar)  ' 

AD-413    067  Div.      2 

(TISTP/FEM)    OTS   price   #2.60 

Sacraaenta   Poak   Obtervatory.    Suntpot.    N.    Mex. 

A    STUDY   OF   EMISSION    BROADENING   IN   STlDONG   LINES    OT 

FLARES   AND    MOUSTACHES. 

by  A.    B.    Severay  aad   A.    N.    Kaval.    tr. 

Daaa.      1961.    28p.    Solar   reaoareb   aat > 


AFCRL   63   271 


Unelaaaified    rispart 


by  Alice  B. 
aa.  29 


Traat.  froa  Isvettia  Kriaakoi  Aat.  Obt.  vol. 
pp.  3-AO,  1961. 


26. 


Detcriptortt      (•Solar   flarea,    Eaiaaivity), 
(•Line   apectrua.    Solar   radiation).    Solar  at- 
aoapkere.    Spectroacopy,    Hydrogen,    Ooppler  ef- 
fect,   Motion.    Velocity.    laagei,    Brightnett. 
Heliua.    Solar   corona. 

Tke   profilet    of   eaittioa  wi agt    ia  aouttachet   aad 
turge-flaret    above    tke   liab  are   aaalyxed.      It    ia 
found    tkat   eaiatioa  diatribution   ia  wi aga    of 
aouttackea   aad   turge-flarea   above   tke    liab  caaaot 
be    explained    by   tke   Stark   effect,    altkougk    in   tke 
corei    of   ttroag   kydrogea   liaet    tkia   effect   caa 
play  a    aotlceable   role.      (Autkor) 


AD-413    082  Div.      2 

(TISTP/JP)    OTS  price  $4.60 

Allied   Retearek  Atteeiatea,    lac.    Coacord.    Matt. 

TERRESTRIAL    FEATURES    OF   THE    UNITED   STATES   AS 

VIENEO    BY   TIROS. 

by  Joba  F.    Craaia.    1    Jaly  63.    35p.   ARA   T  9219  Ai 

Scientific   rept.    ao.    2 

Caatraet  AF19  628   2^71      ProJ.    6698.   Tatk   669802 

AFCRL   Rept.    ae.    63   664  Uaelattified   reaart 

Detcriptort:      (•Photographic   reconnaiitance. 
Meteorological   aatellitea).    Meteorological 
eharta. 

Tke    pkotograpky  of   tke  TIROS   aeteorological    tatel- 
lite    teriet    it    providing   tke    firtt    coatiauoua 
view,    froa   outtide   tke   ataotpkere.    of    tke   eartk'a 
turface    aad    itt    cloud   aattet.      To  attitt    in   tke 
prableat    9t    ideatif icatiaa.    due   ta   tke   aiailarity 
of    aaay   cloudt    to  eertaia   torreatrial    featuret. 
a   aap  kaa    beea   coapiled   portraylag   the   United 
Statea   aa    ita    turface   featurea   appear   ia  TIROS 
pkotograpky.      Tke  grauad   patterat   are   tkote   of 
late  winter   aad   early  tpriag    (February-April). 
Tkit    report,    wkick   it    ta  accoapany   tke   aap.    it 
a   coapilatiea   af   pketograpkt    illuttratiag   aelectod 
geegrapkleal   feataret    tkowa   oa   tke   aap   ar   aoted 
duriag   itt    preparatioa.    witk   detcriptive    coaaeata 
on    tke    nature   af    tkete  featuret    aad   wky   tkey  are 
vltJble    ia   tke  TIROS  picturoa.      (Autkar) 


AD-413   084 
(TISTM/ODN) 


Div.      2.    25 
OTS   price  $1.60 


Foreign  Took.    Div.,    Air   Force   Syiteat  Coaaand. 
Nright-Patterten    Air   Force   Bate,    Ohio. 
DETERMINATION  OF    ATMOSPHERIC    TURBIDITY    IN    VARI- 
OUS  DIRECTIONS    BY   POLARINETRY, 
by   D.    G,    Staaov.    27   June  63,    17p. 
FTD  TT63    536  Daclaaalfled   report 

Trent,    froa   Akti noaetriyn   I    Ataotpernaya  Optika, 
(Trudy).    Gldroaeteorologicketkoye   izdatel'atvo 
Leningrad,    pp.    115-124,    1961. 

Detcriptortt      (•Ataotphoric   action.    Turbulence), 
(•Turbulence,    Meatureaent ),    Polarisation, 
Equationt,    Aslauth,    I nitruaentation,    Deterai- 
aatloa. 


AD-413   088  Div.      2 

(TISTP/FEM)    OTS   price   $3.60 

Dppaala  U.  (Swedea). 

COSMIC  RAY  INTENSITY  VARIATIONS  DURING  1962, 

by  A.  E.  Saadttroa,  E.  Dyriag,  L.  Ekttroa.  B. 

Groakvitt  and  S.  Liadgron.   25  Apr  63,  26p. 

Teckaical  aote  ao.  1 

Coatract  AF61  052  614 

AFCRL  63  681  Oaelattified  reoort 


IS 


Division  2  -  ASTRONOMY,   GEOPHYSICS  AND  GBOGRAPHY 


Dcteriptcrai   (*Ceiale  ray  karat*.  latcasity), 
(*C«tate  rays,  Dlaraal  rariatioat},  Ceaphyiies, 
Cataie  ray  talateapaa.  Naatroa  coaatart,  Pkaaa 
•ta4lai,  Pkasa  ahiftara,  Ataoipkerie  refractioa, 
Aksarptiaa,  lataaralaf leal  phaaoaaaa,  Baroaetric 
prataara,  Tablaa. 


A  «atai 

aaaldia 

Kiraaa 

seapaa 

craaaaa 

kaarly 

lastrat 

far  aaa 

atiaa  r 

ratkar 

ta  kava 


lad  accaaat  ia 
raal  variatlaa 
ky  a  aaatraa  a 
•ad  alx  iaelia 

tkat  taak  pla 
dlagraas.  Tke 
ad  by  a  aaabar 

ratatioa  peri 
•corded  by  par 
akrapt  pkase  a 

aeearrad  ia  t 


fivaa  af  tka  dlaraal  aad 
recarded  ia  Uppaala  aad 
•aitar,  taa  cabical  tele- 
ad  taleaeopea.   Six  da- 
ce are  illaatrated  by  bl- 
diaraal  variatiaa  ia  il«- 
•f  vactar  aaa  diagraaa 
ods.   Far  tka  diaraal  vari- 
t  af  ear  iaatraaeata  a 
kift  to  later  keara  aeeaa 
ka  aataaa.   (Aatkar) 


A0-i13   09i  OiT.      2 

(TISTP/na)    OTS  prlea   li.60 

Travalera   laaearek   Ceater   lac,    Hartford,    Caaa. 
THK    USB    or   BADIOSONDK    OBSKIVATIONS   TO  DIAGNOSE 
CLOOD  AMOUNT   IN   LATKIS, 

ky   Jaka  T.    Ball.      Dea   62.   i2p.    70lU  i7{  TP24 
Caatraet   FAA   BI0363 

Oaalasalfiad  rapart 

Daseriptarst   (*Claad  eavar,  Aaalyais). 
(*ladlaaaadea,  Claad  keight  iadicatara), 
(*letearala9ieal  paraaatera,  Meatker  fareeaat- 
lag),  Tklckaaaa,  Claada,  Maiatara.  Haaidlty, 
Daw  palat.  Taaparatara,  Data  praeaaalag 
ayataaa. 


far  dlagaaaiag  claad  aaaaat  la  layers  aa  a 
aapplaaeat  ta  airvaya  akaarvatlaas  aaad  la 
akjaetlva  aaalyaia  af  claada.   Tka  data  aaed  kere 
caaalat  af  1500Z  claad  aad  radlaaaade  akaerva- 
tlaaa  takaa  kataaaa  Jaa  1,  19i9,  aad  lay  31, 
1997,  at  10  statlaaa  la  tka  aaatera  Oalted 
Stataa.   flae  kaadrad  eaaea  vara  praeeaaed  at 
aaeh  statlaa,  altk  tka  ataaapkare  divided  lata 
3  layara.   Far  aaek  layer,  a  depeadeat  varlakla 
(claad  aaaaat)  aad  kataeea  29  aad  33  ladepeadeat 
varlablea  (aalatare.  atablllty.  aad  flow  paraa- 
atera) acre  eoaputed.   Tke  eatlre  aet  of  apeci- 
flera  (ladepeadeat  varlaklea)  aaa  exaalaed  far 
earrelatiaa  wltk  claad  aaaaat,  altk  tke  aid  of  a 
faraard  acreeaiag  procedare  aklek  aeleeta  fraa 
tke  eatlre  aet  a  Halted  aaaber  af  ladepeadeat 
varlablea,  eaek  aae  af  aklck  coatrlbatea  aigalfl- 
caatly  aad  iadepeadeatly  taaard  explalalng  tka 
varlaace  af  tke  depeadeat  Tariable.   Maltiple 
li aaar-regreaaiaa  eqaatlaaa  aere  tkea  obtaiaed 
ralatlag  claad  aaaaat  ta  tke  aelected  dlagaaatlc 
Tarlaklaa.   (Aatkar) 


AD-A13  115     OlT.   2,  1 
(TISTP/FIM)  OTS  prlea  |19.75 

Travalars  leaearck  Ceater,  lac.,  Rartford,  Coaa. 

NBATHKR  DATA  PROCESSING.  TBCHNIQUB  DEVELOPNENT 

PIOGRAM. 

Stataa  rapt. 

30  Sep  61,  U. 

Caatraet  FAA  BID363      Uaclaaalfled  report 


Deacrlptarat  (*Met 
ayataaa).  (*Oata  pr 
fareeastlag) ,  (*At1 
Taralaal  fllgkt  fac 
Aataaatlaa,  Caapata 
Air  aaa a  aaalyais, 
Maatkar  eaaaaaleatl 
Valaelty,  Prakaklll 
tlaa,  Claad  k^lgkt 
pkaaaaeaa,  lataoral 


earalagy.  Data  praceaalag 
aceaaiag  ayateaa,  Heatker 
atiaa  aafety,  Fllgkt  patka), 
llitlea,  Meatker  atatlaaa. 
ra ,  Pragraaalag  (Caapatera), 
Claad  caver.  Visibility, 
aaa,  Tarkaleaca,  Nlad, 
ty,  latkeaatlcal  predle- 
ladlcatars,  Meteoralagleal 
•glaal  radar. 


laaearek,  der 
aaatkar  data 
Tke  plaa  la  t 
aataaatle  dat 
aklek  are  dea 
af  tke  Caaaaa 
tackaiqaea  ak 
paekagea  far 
dietlaa,  aad 
derelaped  aad 
pragraa.   (Aa 


elapaeat  aad  teatlag  of  aa  aataaatle 
praceaalag  aabayataa  are  dlaeaaaad. 
a  develap  aad  teat  lategrated 
a  praeaaalag  tackalqae  paekagea 
tgaad  ta  aarre  apaelflc  reqalreaeata 

Avlatiaa  Veatker  Systaa.  Caapaaeat 
lek  alll  eaaprlae  tkeae  teckaiqae 
aataaatad  aaatkar  aaalyaia,  pre- 
aaatker  data  kaadllag  are  kalag 

teated  aa  tke  firat  atage  af  tke 
tkar) 


AD-iC^3  129     UiT.   2,  20,  16 
(TISTA/AHS)  OTS  price  |6.60 

Laekkaad  Aircraft  Corp.,  SaaayTala,  Calif. 

■AD  I  AT  ION  BNVIRONMBNTAL  EXPBRIUNT, 

by  J.  H.  Rowlaad,  J.  C.  Bakke,  M.  L.  lakof  aad 

I.  V.  Saitk.   Jaae  63.  61p. 

Caatraet  AFOJ,   695  23,  PraJ.  6770 

SSD  TDI  63  1i9         Uaclaaalfled  rapart 

Descriptorat   (*Spaca  aaviroaaeatal  coaditioaa, 
Radiatioa  af fecta) ,  (•Radiatioa  effects, -Space 
eaviroaaeatal  coaditioas).  Electroas,  Protoas, 
Experiaeatal  data.  Space  probes.  Space  fligkt. 
Space  aadiciaa.  Spacecraft,  Desiga,  Vaa  Allea 
radiatioa  belt,  Radiatioa  daaage,  Radiatioa 
kaxards,  Radioactive  falloat,  Skieldiag. 


Tkis  rep 
calibrat 
aeatal  E 
aaalysis 
ly  ideat 
two  Atla 
1962  aad 
eaergias 
gives,  a 
spectra 
rasge  12 
eaergy  r 


ort  saaaari 
ioa  aad  fli 
xperiaeat , 

of  tke  dat 
leal  sets  o 
s  Scieatifi 

Marek  1963 

greater  tk 
ad  aagular 
are  preseat 

to  95  Bev 
aaga  0.1$  X 


xes  tke 

gkt  of 
laeladi 
a  gatke 
f  four 
c  Passe 
late 
aa  59. 
distrib 
ad  for 
aad  for 
o  1.8  M 


developa 
a  Radiati 
ag  redact 
red  froa 
iastraaea 
ager  Pods 
gral  prot 
95,  aad  1 
BtioBS  aa 
protoas  i 

electros 
ev.   (Aat 


eat,  tastiag, 
oa  Eaviroa- 
ioa  aad 
two  asseatial- 

tS  flOMB  OB 

ia  Oeceaber 
OB  fluxes  for 
48  Bev  are 
d  eaergy 
a  tke  eaergy 
s  ia  tke 
kar) 


AD-413   133  Dlv.      2 

(TISTN/ABS)    OTS   price   99.60 


Naval    Ordaance   Test    Station,    Ckina    Lake.    Calif. 
A    STATISTICAL    STUDY    OF    TEMPERATURES    ALOFT    OVER 
THE    U.    S.    NAVAL   ORDNANCE    TEST   STATION, 
by    Paul    H.    Miller.    Apr   63.    lUp. 
NAVHEPS    Rept.    8108;    NOTS    TP3176 

Uaclaaalfled   report 

Descriptors:       (•Ataospberlc    teaperatare.    Upper 
ataospkere),    Cliaatology,    Data,    Statistical 
data.    Ataospkere   aodels.    Rocket    researck. 

Cliaateloglcal    values   of    free   air    teaperature 
betaeea    tke    levels   of    15,000   and   100.000   ft/a.s.l. 
at    tke    Naval    Ordnance   Test    Station,    are    presented 
in    5.000-ft    iBcreaents.       Frequency   distributions 
ksve   been    establisked    for   aontkly,    seasonal,    and 
annual    reference   periods    as   aell    as    for   predeter- 
aiaed    sltitudes.      Tkese    statistics    are   based   ob 
tke   data    taken   during    the   period    1    January    1955 
tkrough    31    Oeceaber    1962.      Deviations    of    the 
NOTS   data    froa  tke   1959   Air    Researck    and   Develop- 
aaat    Coaaand    (ARDC)    Model    Ataospkere    are    given. 
(Aatkor) 


AD-i13    155  Dlv.      2      19 

(TISTA/LSK)    OTS   price    $3.60 

Federal   Aviatlaa  Agency,    Hashlagton,    D.    C. 
COMMON   AVIATION   WEATHER    SYSTEM   DBVELOPBBNT 
PIOGRAM. 
Aug   63,    32p. 

Uaclasslfled   rapart 
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ASTRONOiTY,   GEOPHYSICS  AND  GE0C21APHY  -  Division  2 


Deaerlptarat      (•Naatkar  faraeaatiVag.   AH- 
aaatkar  aviatlaa),    (•All-aaatkarl  aviatlaa, 
Naatkar  eaaaaaleatlaas) ,   Air  tralTflo,   Air 
traffla  eaatrallera,   Air  trafflei  eaatral 
ayataaa,  Aviatlaa  aafaty.   Civil  Hvlatlaa. 

Tka  FAA   la   davalaplag   tka   Caaaaa  Airlatlaa  Maatkar 
Syataa   ta  pravlde   aaaded  aeatkar   l^faraatloa   to 
all   aaar  aagaaata    -  civil   aad  alliltary  airapaea 
■sars,    aad   air   traffic   eaatrallera;      Tke   lafar- 
aatlaa   aaaded   ky  all   airapaea   uaerk    kaa    beea 
deteraiaed   aad   traaalatad    lata  ayatea  perfaraaace 
reqalreaeata.      Syataa  daalga   la    proceediag   la 
ardar   ta  aatlafy   tkeae   perfaraaaee   reqalreaeata. 
Ta  aaaara    apaady  ayataa  develapaeat   aad    iapla- 
aaatatlaa,    raaaarek,    ayatea  deaiga,    eqaipaeat 
daalga,    aad   teat   aad  experlaeatatlpB  efferta  ara 
kelag  eaadaetad   la  parallel-  bat   aluaya   altkla 
kaaada   aat    by  raqalraaaata   aad   ava^Hill   ayataa 
daalga  aark.      Tka  raaalt   of   tkla   Ikkagratad  af- 
fart  alll    ka   aa  aviatlaa  aeatkar   uf$fm  tkat  alll 
aatlafy  aaar  aaada  at   alalaaa  eaatikat   faralab 
aervlee   far   aarpaaalag   tkat   available   today  - 
aervlee   aklek   la   dealgaed   apaelfie^Uy  for   tka 
aaarf   pravldiag   pradaeta    tkat   tka   i|ar  eaa 
readily  aadarataad  aad   tkat   ka   eaa  traly  dli 


ta  kla   aviatlaa  aperatlaas.      (Aatki^) 


Iraetly 


AD-413   166  Dlv.      2,    1,    9 

(TISTA/GBC)    OTS   price   $6.00 

Daaalaa   Aircraft   Ca.,    lac.    Loag   B^Kck.    Calif. 

NB-66B  HIGH  ALTITUDE   GUST  SURVEY.    fDLUIE    II 

POBBI   SPBCTIA.  I, 

Flaal  rapt.,  [ 

ky  J.   A.  Straa  aad  T.  G.  Haatkaraak.  Jaaa  63 

i35p.  ^ 

Caatraet  AF33  6l6  76«t7, 

ASD  TOI63  U5,  V2      Uaclaaalfled  rapart 


^  PraJ.  1U7  I 
Uaelaaalf laf  ra| 


Deacrlptarat   (•Guata.  Hiok  altitade), 
(•Beteorolagy,  Turbuleace),  Tkaadarataraa , 
Hlad,  Jet  baabera.  Velaelty,  Paaitratlaa. 


Valaae  II  caatalaa  tke  paaar  apeettk  plata  far 
vertieal,  lateral  aad  faraard  gnat  teloeltlea 
corrected  far  airplaae  aatlaa,  fellaaed  by  tka 
paaer  apectra  plata  9t   aaearraeted  vertical  aad 
uacarraetad  lateral  gaat  velaeltlea,   Tke  data 
preaeatad  aare  abtaiaad  fraa  109  klfk  altitade 
stara  peaetratiaas  la  wklck  tke  le^ftk  af  raas 
varied  up  ta  2^0  aeeoads.   Tke  dat«  were  saapled 
25  tlaes  per  secoad  aad  tka  aatocevrelatioa 


fuBctioa  aas  caaputed  far  125  pkasi 

(Aatkar)  ^ 


AD-413  270     Dlv.   2 
(TISTP/FBM)  OTS  price  U.OO 


Bek 


T 


Douglas  Aircraft  Co.,  lac,  Loag 

NB-66B  HIGH  ALTITUDE  GUST  SURVEY 

ANALYSIS. 

Flaal  rapt., 

by  J.  A.  StroB  aad  T.  G.  Haatberaoa 

259p. 

Caatraet   AF33   6l6  76^7,    PraJ.    1U7 

ASD  TDR63  U5,  val.  1   Uaclasslfled 

Report  oa  Hlgk  Level  Turbuleace. 

Descriptars:   ('Storas,  Rxperiaealtal  data), 
(•Miad,  Velocity),  (•Tkuaderstoraia,  Aircraft), 
(*Gasts,  Hetearologlcal  paraaaterU) ,  Hlgk 
altitade,  Peaatratiea,  Hatearalog|ical  pkeaaa- 
aaa.  Meteorological  iastraaeats.  Meteorologi- 
cal radar,  Tarbalaaca,  Data,  lasttntaeBtatioB. 

latrodactory  aad  explaaatory  iafora^itioa  are 
givea  pertaialag  to  tke  quaatitativf  data 
gatkered  altk  a  gust  aeasuriag  NB-666  aircraft 


sklfts. 


darlag  kigk  altitade  stara  peaetratiaas  aade  as 
a  part  of  tka  1961  Natiaaal  Severe  Storas  Proj- 
ect.  Tka  data  preseated  iaclude  poaer  spectrua 
plots  of  tka  tkrae  axes  gast  velocities  aad  fre- 
quaacy  dlstribatioas  af  tke  peaks.  (Aatkor) 


AD-413   311  Dlv.      2,    1 

(TISTA/LSE)   OTS  price  $22.25 

Oeaver  Researck  last.,  Colo. 

BALLOON  FLIGHT  OF  AUGUST  28,  1962. 

Fligkt  data  rapt.  ao.  9. 

by  David  G.  Harcray,  Jaaes  N.  Brooks,  Jay  0. 

Graea,  aad  Maria  N.  Norkiag.  19  Jaly  63,  419p. 

Caatraet  AF33  6l6  7633 

Daclasslflad  report 

Descrlptorsi   (•Ballooas.  Fllgkt).  (•Ballooa 
equipaeat),  Aatoaatle,  Solar  radiatioa,  lafra- 
red,  Backgroaad,  Ultraviolet  radiatioa,  ladiaa 
alloys.  Aatlaoay  alloys,  Prograaaiag  (Coa- 
paters),  lastraaaatatioa,  Liqaefied  gases. 
Oxygea,  Coollag,  Tables. 

Tkis  report  preseats  tke  resalts  obtained  on  a 
ballooa  fligkt  aade  wltk  aa  aatoaatle  prograaaed 
radloaeter  systea.   Tke  eqaipaeat  was  laaacked 
froa  Holloaaa  Air  Force  Base,  New  Mexico, 
Aagust  28,  1962.   Tke  radloaeter  was  equipped 
wltk  a  liqaid  oxygea  cooled  laSb  cell  as  a  de- 
tector aad  aessureaeats  were  aade  of  tke  iafrared 
backgroaad  radiatioa  la  various  waveleagtk  iater- 
valt  betweea  1.8  to  5.0  aicroas.   (Aatkor) 


AD-413  326    Dlv.   2.  25 
(TISTP/FEM)  OTS  price  1^.60 

Califoraia  U.,  Los  Aagales. 

PHOTOELECTRIC    SKYLIGHT   POLARIMETER, 

by  C.  R.  Nagaraja  aad  Z.  Sekera.  Juae  63,  43p. 

Scieatific  rept.  ao.  1 

Coatract  AF19  604  8050,  ProJ.  7621,  Task  762103 

AFCRL  Rept.  ao.  63  809 

Oaelassifiad  report 

Descrlptorsi   ("Sky  brlgktaess.  Polarisation), 
("Polariacopea.  Solar  radiatioa).  Optical  pke- 
aoaeaa,  Ataospkeric  refrsctioa.  Solar  spectraa, 
Ataoipkerie  aodeli,  Scatteriag,  Brigktness, 
Meatureaeat,  Reflectioa.  Eaergy,  Meteorological 
phenoaena,  Pkotoaul t ipl i ers . 
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aad  t 

grouB 

turei 

to  be 

parts 

ck,  Calif. 

a  rot 

BCHNICAL 

aodul 

tares 

aessu 

Juae  63. 

indie 

report 

AD-41 

etical  aad  experiaeatal  s 

taess  aad  polarixatloa  of 

he  reflectivity  of  tke  at 

d  are  briefly  reviewed. 

of  a  aew  pkotoeleetrle  s 

ased  ia  tke  aaar  altravi 

of  tke  electroaagaetlc  s 

atlag  retardatloa  plate  a 

ator  wltk  coastaat  aagala 

are  described  la  detail 
reaeats  wltk  tkis  iastrua 
sted.   (Aatkor) 


tudies  on  tke 

the  daylight  sky 
aospkere  and  tke 
Tke  salient  fea- 
kyligkt  polariaeter 
olet  and  visible 
pectrua  eaployiag 
s  polarization 
r  aad  linear  aper- 

Tke  proposed 
ent  are  briefly 


O  Dlv.   2 

(TISTP/AMS)  OTS  orlce  $4.60 

Navy  Miae  Defeaae  Lab.,  Paaaaa  City,  Fla. 

SURFACE  CURRENTS  IN  THE  NORTHEASTERN  GULF  OF 

MEXICO. 

by  G.  G.  Salaaaa  aad  N.  H.  Tolbert.  Aug  63,  43p. 

ProJ.  SR011  01  01,  Taak  0401 

NMDL  Rept.  ao.  209     Uaclaaaiflad  report 

Deacrlptarat  ('Oceaa  curraata,  Oeaaaograpkie 
data),  (•OcaaBographic  data,  Ocaaa  currants). 
Gulf  streaa,  Oceanology,  Surfaces,  Test  aatk- 
ods,  Experiaantal  resalts. 
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froa  Septeaber  1960 
bottles  were  re- 
tatioaary  platfora 
fshore  froa  Paaaaa 
ottles  released,  276, 
oxiaately  67j(  of 
along  a  200-aile 
ng  froa  Cape  St. 
labaaa  line;  20]( 
Florida  east  coast 
urns  we;}  found  along 
ssippi,  Louisiana, 
e  drift  bottle  data 
indicates  that  the 

water  transport  in 
point  is  wind-in- 
transport  the  bot- 
regions  where  peraa- 
nts  can  displace 
shores.   The  results 
red  with  other  drift 
the  Gulf  of  Mexico. 


AD-413  3U 
(TISTP/MFA) 


Div.   2 
OTS  price  $7.70 


Maryland  V . ,    Collp<}e   Park. 

DISTRIBUTION    UF   ESTCAKINE    MEANDERS. 

Final    rept., 

by  Frank  Ahnert.    1963.    70p. 

Grant    Nanr  G00<U8  62.    ProJ .    NR388   069 

Unclassified    repart 

Deacriptorsi      (•Estnarles.    Diitribntlon) , 
{•Rivers,    Geography).    Delta.    Analysis,    Maps. 

A   world-wide    nap   survey   of    the   occurrence   and 
distribution    of   estnarlne   aeanders    feras    the 
basis    for    this    investigation.      This   dlttributlon 
is    related    to   eavi ronaental    conditions    in   order 
to  arrive   at    coaclusioni    about    the    factors    enter- 
ing   into    the    developaent    of    estuarine    aeanders, 
aad    to   ascertain   whether   estuarine   aeaaders    coa- 
•tltnte    characteristic    landfora  eleaents    of    cer- 
tain  types    of    coasts.      It    was   found    that    there    Is 
no   significant    dependence    of    estuarine   aeander 
developaent    upon    tidal    range,    except    that    on 
tideless    coasts   and   on   coasts    with   a    very   saall 
tidal    raage    estaarine   ■eaaderi   are  absent    for 
lack    of   alternating    tidal    currents    of    sufficient 
strength.      Eighty-acven   percent    of    all    observed 
estuarine   aeander   sites    ocur   on   aangrove    coasts, 
lagoon-barr ir r   coasts,    doltaic    coasts,    aad 
eabayed   plateau   or   coastal    plain   coasts    -a    con- 
ceatratloa   which    indicates    that    these    coastal 
types    provide    especially   favorable    conditions, 
naaely,    locations    sheltered   from   wave   attack,    aad 
the    availability   oi'   line    suterial    for   deposition 
in    the    foro   of    tidal    flats.      Additional    requlre- 
swnts    are    the    presence    of   alternating    tidal 
carrents    flowing   with    coffiparabi>>    aaxiaua   strength 
at   about    the    saae    water    level,    and    relative   sta- 
bility  of    sea    level    since    the    last   aajor   glacio- 
eastatic   adjustswats    took   place.      (Author} 


AD-^13   U5  DIv.      2 

(TISTP/FEM)    OTS    price   13.60 

Travelers  Research  Center,  Inc.,  Hartford,  Conn. 

OBJECTIVE    ANALYSIS    OF    PRECIPITATION    OCCURRENCE 

AND    TrPE. 

by  Frederick  P.  Osiby,  Jr.  Aug  62,  26p.  Kept.  no. 

70^;^  2>,  Technical  publication  no.  16 

Contract  FAA  BRD363 

Dnelaaaified  report 


Descriptorat   ("Ataoaphorie  precipi ta t,ian.  Sta- 
tistical distributions),  (•Moather  statioas. 
Meteorological  paraaeters).  Analysis,  Raia- 
fall.  Snow,  Probability.  Statistical  aaalysia. 
Heather  forecasting.  Density,  Liquids,  Coa- 
pnters.  Tablet. 

An  objective  toehnique  wnt  developed  to  analyse 
precipi tatioB  occurrence  and  type.   A  weighted- 
averagiag  aethod  was  used,  ia  which  the  contribu- 
tioa  of  a  statioa  obaervation  to  the  aaalyais  is 
a  fuaction  of  its  distaace  froa  the  gridpoiat.   A 
square  area  centered  on  a  gridpoiat  was  searched 
to  locate  statioas  to  be  used  ia  the  analysis. 
Developaental  testing  on  Jt9   hr  of  data  froa  Jaa- 
uary  1961  and  72  hr  froa  Septeaber  I960  over  the 
eastern  half  of  the  United  States  showed  that  the 
aethod  correctly  specified  whether  precipitation 
was  occurring  for  aore  than  90%   of  the  analysis 
area.   (Author) 


AD-^15  384     Div.   2 
(TISTP/AMS)  OTS  price  $3.60 

Travelers  Research  Center,  Inc.,  Hartford,  Cona. 

SCORING  SYSTEM  FOR  CATEGORICAL  FORECASTS  OF 

CEILING  AND  VISIBILITY, 

by  Joseph  G.  Bryan.  Mar  63,  3lp.  Techaical  pub. 

no.  26 

Contract  FAA  BRD  363.  ProJ.  20i  1 

Uaelassified  report 

Descriptors:   ("Heather  forecastiag.  Reliabili- 
ty), (*Ceiliag,  Heather  forecastiag),  ("Visi- 
bility, Heather  forecastiag),  Matheaatical 
aaalysis.  Statistical  analysis,  Siaultaneons 
equations,  Taylor's  series.  Probability. 

A  systea  of  aerits  aad  deaerits  is  derived  for 
the  verification  of  categorical  forecasts  of 
either  ceiling  or  visibility,  each  being  divided 
into  five  operationally  significant  classes.   A 
geaeral  asyaaetrical  pattern  of  progressive 
peaalties  is  investigated  and  found,  under  stated 
assuaptioBS,  to  reduce  to  syaaetry.   By  opti- 
aisiag  a  criterion  of  statistical  seasitivity  in 
coaparing  two  forecastiag  aethods,  it  is  shown 
that  in  the  typical  distribution  of  class  fre- 
quencies, with  class  5  aore  probable  than  the 
other  four  coabined,  deaerits  should  be  zero 
except  when  the  error  concerns  class  5.   Scoriag 
tables  are  given  for  ceiling  aad  visibility  at 
seven  air  terainals.   (Author) 


AD-413  386     Div.   2 
(TISTP/AMS)  OTS  price  $3.60 

Travelers  Research  Center,  Inc.,  Hartford,  Conn. 

OBJECTIVE  ANALYSIS  OF  SURFACE  VISIBILITY, 

by  Earl  L.  Davis.  Aug  62,  33p.  Technical  Pub.  no. 

15 

Contract  FAA  BRD  363 

Unclassified  report 

Descriptors!   (•Visibility,  Meteorology), 
(•Meteorology,  Visibility),  Heather  forecast- 
iag, Meteorological  paraaeters,  Aaalysis, 
Matheaatical  aaalysis.  Equations,  Motoorelogi- 
eal  charts. 

Three  aethods  of  ceaputiag  a  weighted  average  of 
surface  visibility  at  gridpoiats  were  developed 
aad  tested.   These  aethods  eaploy  (a)  a  siaple 
weighted  average,  (b)  a  weighted  average  nsiag  ■ 
traasforaatioa  of  the  observed  visibility  to 
eaphasiae  low  values,  aad  (c)  a  traasforaed 
variable  that  coasiders  the  area  represented  by 
a  reportiag  statioa.   Various  optioas,  such  as 
grid  spaciag,  sixe  of  the  search  area,  weighting 
functions,  aad  solatioa  for  iadeteraiaate  points. 
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were  tested  with  a  total  of  1S2  hr  a 
data.   Results  iadicate  that  the  aet 
selectioa  of  options  are  best  defia 
user's  requireaeats.   (Author) 

AD-413  387     Div.   2 
(TISTP/AMS)  OTS  price  $8.60 
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Travelers  Research  Center,  Inc..  Har 
OBJECTIVE  ANALYSIS  OF  SEA-LEVEL  PRc 
SURFACE  TEMPERATURE.  DEH  POINT.  AND 
by  Albert  Thoaasell,  Jr.  and  Jaaes  G 
Nov  62.  87p.  Techaical  pub.  no.  19 
Contract  FAA  BRD363,  ProJ.  204  2 

Uaelassified  rMport 


Descriptors:  (•Meteorological  par 
aethods).  Meteorological  charts,  S 
Dew  polat,  Heather  forecastiag.  Hi 
Teaperature,  Meteorology,  Cllaatol 
aing  (Coaputers),  Aaalysis,  Data, 
aaalysis. 


eters.  Test 
Slala  breoae, 
lad,  Pressare, 

Rgy,  Prograa- 
atheaatieal 

The  snccesslve-approxiaatioa  teehaiqU|e  (SAT)  was 

developtd  for  the  objective  aaalyslslbf  soa-lovol 

pressure  and  surface  teaperature.  doL  naiat.  >id 


tiford,  Coaa. 

E  AND 
IflNO. 
Helsh. 


the  snccesslve-approxiaatioa  teehaiqu«  (SAT)  wa 
leveloptd  for  the  objective  aaalyslslbf  soa-lov 
jiressure  and  surface  teaperature.  doL  point,  aa 
wiad  over  the  eastera  Uaited  States.   SAT  aaal- 
yses  are  deaoastrated  to  bo  at  least  iDoaparablo 
to  subjective  analyses.   Coatianity  iillthia  a 
series  of  objective  aaalyses  is  good[  aad  the 
agreeaoat  aaong  the  iadepeadeat ly  aa«lysed  fields 
of  pressure,  taaperatnre,  aad  wiad  li  oxeolleat. 
Oevelopaeatal  tests  usiag  the  airwayi  obsorvatioa 
aetwork  showed  that  the  best  aaalysi^is  produced 
by  using  large  influeace  radii,  a  safothiag  oper- 
ator, aad  a  grid  aesh  of  approxiaately  50  ai. 
The  effect  of  usiag  large  iaflueace  ^adii  and 
saoothing  in  SAT  is  to  approxiaate  c«rviliaear 
laterpolatioa  betweea  observatioas .   He  iaterpret 
this  to  aeaa  that  such  curviliaear  interpolation 
is  the  best  aethod  of  specifying  the  analysis 
field  between  data  points.   A  typlca^  aaalysis 


far  the  eastern  U.S.  requires  2'or  3 
IBM  7090  electronic  coapater.   An  alt 
aaalysis  procedure,  which  perforas  ci 
laterpolatioa  directly,  is  suggested 
■ethod  for  reducing  the  aachiae  tiao 
an  analysis.   (Anther) 


AO-413  AOA  Div.   2 

(TISTP/FBM)  OTS  price  $9.10 

Travelers  Research  center.  Inc.,  Hart 

HEATHER  DATA  PROCESSING  RESEARCH  AND 

PROGRAM. 

Suaaary  rept. 

Nov  62,  94p.   Technical  pub.  no.  27 

Contract  FAA  BRD363 

Uaelassified 


ford,  Coaa. 
DEVELOPMENT 


Descriptors:   (•Meteorological  paraUeters. 
Matheaatical  predictioa),  (•Data  pridcessiag 
systeas.  Meteorological  radar),  (anldather 
forecastiag.  Probability).  Statistiaal  proc- 
esses. Flight  control  systeas.  Heather  sta- 
tions. Heather  coaauaicatioas.  Visibility, 
■lad,  Clonds,  Cloud  cover,  Ataosphelric  preci- 
pitatioa,  Ceiling,  Cliaatology,  Metloorological 
pheaoaeaa. 


(iin  on  an 

trnative 
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Is  a  possible 

^•qnirod  for 


report 


Secoad  in  a  series  of  repo 
af  a  aeteorologlcal  data  p 
tapport  of  the  Coaaon  Avia 
presented.  The  status  of 
aiques  for  producing  short 
easts  (0-2  hrs),  aedlaa  ra 
(2-24  hrs),  flight  weather 
tioas,  radar  data  ntllixat 
haadliag,  and  tosts  of  the 
discussed.  A  description 
prograas  under  developaent 
pnblished  techaical  roport 
iacluded.   (Author) 
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AD-413  408    Div.   2 
(TISTP/MFA)    OTS  price  $3.60 

Naval  Postgradaate  School.  Monterey.  Calif 
A  FIVE-LEVEL  BAROCLINIC  PREDICTION  MODEL 
by  Celia  L.  Barteau  and  Hillisa  D.  Gro^cup. 
1963,  41p. 

Unclassified  report 

Master' s  thesis. 

Descriptors:   (•Meteorology.  Analysis), 
(•Heather  forecastiag.  Meteorological  paraa- 
eters). Baroaetric  pressure.  Vortices.  Meteoro- 
logical charts.  Matheaatical  aodels,  Mathe- 
■atical  prediction,  Heioht  findina.  Tests, 
Equatioas.  Prograaaiag  (Coaputers). 


A  five-lev 
diction  of 
and  300  ab 
foras  of  t 
contributi 
city  equat 
aethods  ar 
ia  progaos 
di  f f ereace 
three  is  s 
heaisphere 


el  baroclinic  aodel  for  auaerical  pre- 
height  fields  at  1000,  850,  700,  5OO, 
is  developed  aad  prograaaed.   Several 
he  aodel  are  tested  to  deteraine  the 
on  of  the  various  teras  of  the  vorti- 
loB.   Forecasts  froa  three  dlffereat 
e  coapared.   The  aodel  shows  utility 
is.   Although  there  are  individual 
s  aaoag  the  aethods,  no  one  of  the 
ignificaatly  better  over  the  entire 
on  the  data  tested.   (Author) 


AD-413  415     Div.   2 
(TISTP/FEM)  OTS  price  |5.60 


IT 


Staaford  Research  last.,  Mealo  Park,  Calif. 
STATISTICS  OF  CUMULIFORM  CLOUDS  FROM  U-2 
PHOTOGRAPHS. 
Final  rept., 

by  R.  H.  Blackaer,  Jr.  aad  J.  B.  Alder.   May  63. 
52p.  '   " 

Coatract  Ar33  653  3892,  SRI  ProJ.  3892 

Uaelassified  report 

Descriptors:   (•CbbhIbs  clonds.  Aerial 
photographs),  (•Cload  cover.  Statistical 
aaalysis),  (•CnaaloniabBS  clonds.  Periodic 
variatioBs),  Diuraal  variations.  Statistical 
distributloBS,  Ataospheric  aotioa.  Meteorolog- 
ical radar.  Photographic  aaalysis,  Thaader- 
storas.  Satellites  (Artificial),  Maps.  Air 
■ass  aaalysis.  Meteorological  paraaeters.  Hind, 
Teaperature,  Aerial  caaeras,  Photograaaetry, 
Cyclones,  lafrared  detectors. 

Cuaulifora  cloud  cover  was  analysed  with  a  view 
to  deteraining  the  probable  appearance  of  this 
type  of  cloud  cover  froa  satellite  altitudes. 
Several  types  of  data  were  utilised  ia  these 
aaalyses.   The  distributioB  of  cuaulifora  clouds 
over  the  aorthera  heaisphere  was  deterained  froa 
cliaatological  charts.   The  diurual  variatioa  of 
the  cloads  was  iavestigated  froa  a  series  of 
hourly  weather  observatioas.   The  appearaace  of 
the  cloud  cover  at  various  angles  of  view  was  de- 
teraiaed  froa  U-2  photographs  of  the  cloud  cover. 
U-2  photographs  aad  suaaaries  of  radar  data  were 
aaalyzed  to  deteraiae  the  exteat  aBd  altitades 
of  thuaderstoras  in  a  squall  line.   An  exaaple 
of  the  radiatioa  patterB  of  cloud  cover  as  shows 
by  TIROS  II  iafrared  seasors  is  also  iaclBded. 
(Author) 


AO-413  447     Div.   2 
(TISTM/AMS)  OTS  price  13.60 

Travelers  Research  Center,  Inc.,  Hartford,  Coaa. 

STATISTICAL  FORECASTING  UNDER  OPERATIONAL 

CONDITIONS, 

by  Isadora  Eager.   Juae  62,  29p.  Rept.  ao. 

7083  22;  Techaical  publieatioa  ao.  12 

Coatract  FAA  BR0363 

Uaelassified  report 
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0«serlptor>i  (•Naatkcr  for*e«ttli 
•al  •■•lysis).  (*Statlttlcal  •■•ly 
f«r«eaatlaf) ,  Cllaatalagj,  ■•taara 
D««  palat.  Had.  Taklaa.  Data.  Opa 
t^aatlaas. 


g,   Statliti- 
•li,   aaatkar 
logy,   Cailiag, 
ratiaa. 


Tlila   paper  daserlbaa   laTaa   statlstiaal   famast' 
taefeaiqaas   aad  tkalr  ^alak,   easy   •■•    la   pra- 
pariag  a  aaatker   foracaat    aadar   aparatloaal 
eaadltloaa.      laek   taekaiqaa  proTidet   a   sat   of 
tablas   aad  a^aatioai    aad    raqalret   ao  aora   tkaa 
praaaat   abiarvatiaaa   aad  a  daak  ealealatar. 
Ixaaplaa   ara  gifaa,   tad  tka  diffiealty   af 
pradaalag  a  faraeait   it  aatlaatad   far  aaek 
tackal^aa.      (Aatkar) 


A0-i13  UB  Dl».      2,    1 

(TISTP/FEM)      OTS   prUa  #2.60 

Travalars  lasaarek  Caatar   lac^,    Rartfard,    Caaa. 

A  ■OLTIPLC-DISCIIIINANT    ANALYSIS  OF   CLSAI-AII 

TDRBDLCNCE, 

by   Jaka  T.    Ball.      Oat   62,    2$p.    lapt.    ao.    70ii  i2; 

Taekaleal    pablleatlaa   aa.    22 

Caatract   PAA  BID363 

Oaalasalflad  rapart 


Daacrlptarsi  (•Tarbalaaca,  Aaalys 
•logical  pkaaoaaaa,  Ataoipkaro  aot 
ladlasoadas,  Plaid  floa,  Viad,  Sta 
Ataospkarle  taaparatara,  Skaar  str 
■aatkar  foracaatlag.  Statistical  a 
praeaasiag  systaas,  ■ataorelogieal 
aatars,   Claada,   Clvras  elaada. 


is),    (•Mataor- 
loa). 
bility, 
assas, 

aalysls.    Data 
para- 


Seraaaiag  aaltipla-di serial aata   aaalysis   (MOA)   is 
aaad  to   aalact   spoeifiars   for  objactivaly 
aaalyaag  elaar-alr   tarbalaaoa   (CAT)    altk    tka   aid 
•f   aa   alaetraaie   coapatar.      Tka  data  caaslst   •t   a 
spoeial    5-day   eallaetiaa  af  eoaaarcial    aad 
allitary   aircraft    raporta   of  iataasitias   of  CAT 
•ad   aa  CAT  aada   by   tka  Waatkar   Baraaa.      la   tka 
aaalyais,    volaaas   of   spaca   ara  elaaaifiod  witk 
ragard   to  CAT   iataaaity    for   6-kr   iatorvals.      Tka 
variablaa   asad   to   apaeify   tkasa  elassi flcatloaa 
ara  abtaiaad   fr^a  6-    aad   12-koarly   radiosoado 
obsarvatiaas    aad   appar-laval   ckarts.      Tkasa 
laclada   staadard   flow,    skaar,    aad   atabillty 
paraaatara,    batk    at    tka   tiaa  of  oecarraaca   aad 
for   6  kr   prior   to    tka  oecarraaca.      Tka  MOA   pre- 
graa   salaetad   tka   koigkt   of   tka  aaxiaaa  aiad    laval 
aad   tka  karisaatal    taaparatara  gradiaat   as   tka 
two    spacifiars   bast    abla   to   discriaiaata   batwaen 
eatagarias   of  CAT.      Tka   sigaificaaca  af  tka 
salaetlaa  of  tkasa  apacifiara  ia   tka   ligkt   of 
tka   data   aaapla   aaad   ia   diacassad,    aad   rocoaaaa- 
datioas    ara  aada   far   fartkar   aerk   ia   tarbulenca, 
batk   ia   rasaarek    aad   aagiaaaring   araas.      (Aatkar) 


A0-i13  487 
(TlSTP/FIi) 


DiT.   2 
OTS  priee  #1.60 


Florida  Stata  0.,  Tallakasseo. 

FtEEZINC  VEATHEI  IN  PENINSOLAR  FLORIDA, 
by  H.  Laaderi.  1  Nay  63,  I6p. 
Coatraet  C»b93  Hi 

Oaelassified  rapart 

Deieriptorsi   (*Air  aass  aaalysis,  Mateorologl- 
eal  ckarts),  (•Ataosphere  aotioa,  Cycloaes), 
(•■etaorological  pkeaoaeaa,  Freasiag), 
(*Fraaaiag,  Ecoaoaies),  Costs,  Teaporatara  eoa- 
trol.  Sarface  taaparatara,  Ataospkera  taapara- 
tara. Models  (Siaalatioas),  Hygroaeters, 
TkeraasMtars,  Haatkar  statioas,  Maatkar  f«ra- 
castiag,  Taaparatara,  Baraaatric  prassara. 

Tka  syaeptia  sitaatiaas  akick  briag  sarioas 
freasiag  weatker  to  tka  Flarida  Peaiasala  are 
discBssed  geaerally  by  preseatiag  rarloas  aestker 
ckarts  for  aa  average  of  41  freesiag  days  akick 


aeearred  da 
aad  iadiTid 
aitk  tka  fa 
siaaal  aoti 
ekaages  af 
detail.   A 
aigkt  peraa 
tke  Flarida 
be  raackad, 
tka  problaa 
prograa  is 
diraetiaa. 
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pacifically 
caapared 
raa-diaaa- 
•a  aad  tiaa 

ia  soaa 
aated  akick 
reasiag  ia 
latiaa  caa 
a  ta  dafiaa 
bsarvat iaaa 
a  tkis 


AO-413  its  DlT.   2 

(TISTP/AMS)  OTS  price  $2.60 

Air  Meatkar  Service,  Scott  Air  Farea  Base,  III. 
A  STUDY  ON  FORECASTING  STRONG  OR  GOSTY  SORFACI 
MINDS  AT  FORT  SILL,  OKLA. 
15  Jaly  63.  31p. 

Uaclassified  report 

Oescriptorst   (•Msatker  faraaastiag.  Hiad), 
Casts,  Data,  Statistical  aaalysis,  Sta'tistieal 
data,  Taaparatara. 

Farecastiag  tka  acaarraaca  of  oparat iaaally 
critical  straag  or  gasty  sarfaaa  aiads  rapra- 
saats  a  aajar  foraaast  prablaa  at  Fart  Sill, 
Oklakaaa.  Tkis  stady  aas  caadaatad  ta  darelap 
aa  objaetiae  teekaiqaa  far  faraaastiag  tkesa 
sarface  aiads  or  gasts.   (Aatkar) 


AO-413  490 
(TISTP/JP) 


Div.   2.  25 
OTS  price  l4-60 


Air  Force  last,  of  Teck..  Mrigkt-Pattarsoa  Air 

Force  Base,  Okio. 

LIBRATION  POINT  STUDIES.   AN  ANALYTICAL 

APPROACH. 

by  Paal  Mickaal  Ulskafer.  Jaae  63.  41p. 

AFIT  GGC  63  Uaclassified  report 

Master's  tkesis. 

Descriptarsi   (•N-body  problea.  Satellites 
(Artificial)).  (•Celestial  aackaaics.  Satel- 
lites (Artificial)),  (•Satellites  (Artificial), 
Oscillatioa) .  Eartk,  Mooa,  Orbital  trajec- 
tories, Pertarbatiaa  tkaary. 
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AD-413   493 
(TISTP/FM) 


Div.   2 
OTS  price  $5.60 


Eastera  Air  Liaes.  lac,  Miaal,  Fla. 

AN  IN-FLIGHT  STUDY  OF  THE  RELATION  BETWEEN  JET 

STREAMS,  CIRRUS,  AND  MIND  SHEAR  TURBULENCE. 

Fiaal  rept., 

by  Paul  M.  Kadlec.  Juae  63.  48p. 

Coatraet  Cab  10356 

Uaclastified  repart 

Descripterst   (•Miad,  Higb  altitude).  Cirrus 
eloads.  Jet  streaas  (Meteorology),  Tarbaleaee, 
Teaperatare. 


ASTRONOUy,   GEOPHYSICS  AND  GEOGRAPHY  -  Division  2 


Aa  aaalysis 

fllgkts  iadi 
eleads  assac 
•arreace  af 
aare  obtaiae 
Eastera  Air 
to  May  1963 
cross-sectio 
of  cirrus  cl 
correspoadia 
aaalyxed.   F 
developed  to 
tkiekaess  aa 
kave  beea  fo 
leaee.   Tke 
kave  beea  cl 
aid  ia  deter 
tarbaleaee  i 
aodel  iadica 
does  aot  for 


of  data  froa  4U  aeatker 
catas  a  ralatioaskip  bet 
iated  aitk  Jet  streaas  a 
aiad  skaar  tarbaleaee. 
d  wkile  flyiag  as  a  crea 
Lisas  Jet  aircraft  froa 

Detailed  karixoatal  aa 
as  for  eack  fligkt  aad  c 
oud  foraatioas  togetker 
g  sarface  aad  apper  air 
our  cloud  patters  aodels 
describe  tke  areas  of  o 
d  korixoatal  exteat  of  c 
aad  to  prodaee  sigaifiea 
polar  aad  sabtropical  Je 
assified  by  type  aad  coa 
aiaiag  tke  areas  aad  iat 
a  tka  cirras.   A  fiftk  J 
tes  tkose  sitaatiaas  ia 
(Autkor) 
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kese  data 
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AD-413  541      Div.   2 
(TISTP/JP)  OTS  price  16.60 

Geopkysical  last.,  U.  ef  Alaska,  College. 
ELECTRON  CONTENT  VARIATIONS  IN  THE  AtRORAL 


IONOSPHERE  DETERMINED  FROM  SATEU.IT£ 

OBSERVATIONS, 

by  Jerry  L.  Hook.  May  63,  62p.  SR2;Uii 

Coatraet  Naar3C10  04 

Oaelassified  ffeport 


Descriptors!   (•Electros  deasity, 
aeat),  (•Radio  aaves,  Diffractioa) 
Luaiaesceace) ,  (•loaospkere.  Elect 
desiity),  Sstellites  (Artificial), 
aagaot isa. 


l¥ 


KAOIO 
R136 


asare- 

(•Aurorae, 
•  a 
errestr ical 


It 


Tke  relatieaskip  betaeea  (l)  spatial  ^istri- 
butioa  of  ieaixatioa  asiag  20  aad  40  ac/s 
trsasaissioas  froa  a  satellite,  (2)  ike  lecatioa 
sad  laaiaosity  profiles  of  auroras  ai jaeasured 
froa  groaad  statioas  ia  Alaska,  aad  | ))  tke  flax 
sad  eaergy  spectrua  of  psrticles  .peaifratiag  to 
auroral  keigkt  as  aeasared  by  satellite  iastra- 
■eats  is  reported.   Tke  experiaeat  wit  earried 
out  ia  Merck,  1962  asiag  a  polar  orbifiag 
latellite  akick  aada  taelve  passes  oMr  Alaska 
dariag  its  operatioaal  lifetiae.   Tk«  eapkasis 
of  tkis  work  is  oa  tke  deteraiaatioa  iby  radio 
teckaiqaas  of  tke  variatioa  of  electi)«B  coateat 
ia  tke  loaospkere  coaaected  witk  iacijdeat  .parti- 
cle fluxes.   Metkods  of  deteraiaiag  tJke  electroa 
coateat  froa  differeatial  Ooppler  aeMareaeats 
sre  discassed  ia  detail.   Tke  experis^atal  re- 
lalts  skoa  tkat  iacreasas  ia  eleetroij  coateat  are 
■orpkologically  correlated  witk  regia«s  of 
saroral  laaiaosity  aad  iacideat  partidle  flaxes. 
Tke  resalts  of  tke  experiaeats  also  peiat  oat 
tke  value  of  coaductiag  coordiaated  e)(periaeats 
ia  tke  stady  of  auroral  pkeaoaeaa.  (AJdtkor) 

AD-413  588     Div.   2 
(TISTP/FEM)  OTS  priee  $9.10 


Naval  Postgradaate  Sckeol,  Moaterey, 
A  STATISTICAL  INVESTIGATION  OF  THE  DI 
TEMPERATURE  VARIATION  DURING  THE  POL 
AT  IcHURDO  SOUND,  ANTARCTICA, 
by  Doaald  B.  Barrigar.   1963,  94p. 

Oaelassified 

■ester's  tkesis. 


lif. 

URNAL 
NIGHT 


port 


Descriptors!   (•Ataospkere  teaperatLra.  Polar 
regioas),  (•Palar  regieas.  Ataospke|ric  teapera- 
tare), (•Oiaraal  variatioas,  Stat  isHiical 
aaalysis).  Cliaatology,  Meteorologi|qal  pke- 
aoaeaa. Periodic  variatioas,  Meteorpilogical 
paraaeters.  Models  (Siaalatioas).  A^,r, 
Teapersture,  Miad,  Velocity,  Cloud  j^iover, 
Ataospkeric  aotioa,  Experiaeatal  data.  Puacked 
cards,  Hagaetic  tape.  Digital  coaputfers. 


Duriag  tke  paler  aigkt.  24-kour  per 
clear  sky  aad  ligkt  to  aoderate  wis 
lowest  teaperatares  ia  tke  aiddle  o 
aad  tke  kigkest  teaperatares  occur 
giaaiag  aad  ead.   Far  cloudy  aad  ai 
tke  skape  of  tke  teaperatare  curve 
witk  tke  aaxiaaa  teaperature  occurr 
aiddia  of  tke  period.   Usiag  six  ye 
fsce  data,  tke  diaraal  teaperatare 
for  various  special  types  of  days  i 
two  parts,  tke  aeteorologieal  or  di 
tioa  aad  tke  saperiaposed  statistic 
Fiaally,  tke  aeteorologieal  diaraal 
variatioa,  based  upoa  all  observati 
tke  six  year  period,  is  deteraiaed. 

AD-413  601      Div.   2 
(TISTP/FEM)  OTS  price  $1.10 


iods  witk  e 
ds  kave  tkeir 
f  tke  period, 
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Foroigo   Teck.    Div..    Air   Force  Systeas  CoaaoBd. 

Mrigkt-Pattersoa   Air   Force   Bsse,    Okio. 

MICROBAROGRAPH    FOR    THE    REGISTRATION    OF    VERY    SMALL 

FLUCTUATIONS    OF    ATMOSPHERIC    PRESSURE  CAUSED    BY 

THE    PASSAGE    OF    INTERNAL   NAVES, 

by  A.  A.  Gus'kov.  17  Jaae  63,  5p. 

FTD  TT63  541  Uaclassified  report 

Traas.  froa  Trudy  Morskogo  Gidrof isickeskogo 
lastituta,  Ixdatelstvo  Akadeaii  Nauk  SSSR. 
Moscow.  Vol.  23.  pp.  148-150,  1961. 

Descriptors!   (•Microbaroaetric  waves,  Detee- 
tioa),  (•Baroaeters,  Microaeteorology),  ("Baro- 
aetric  pressure,  Messureaeot) ,  Seasitivity, 
Aaplifiers,  Tkeraistors,  Calibratioa,  Teapera- 
ture coatrol,  RadiosoBdes,  Ataospkeric  tides, 
Ataospkeric  aotioa. 


AD-413  696    Div.   2,  32 
(TISTP/FR)  OTS  price  $a.  60 

Marioe  Lab.,  U.  of  Miaai,  Coral  Gables,  FIs. 
THE  HURRICANES  OF  THE  CARIBBEAN  SEA  AND  ADJACENT 
REGIONS  DURING  THE  SIXTEENTH  CENTURY. 
Preliaiaary  rept.  1  Jul7  62-30  June  63. 
by  Jose  Carlos  Millas.  Juae  63.  89p.  Rept.  aos. 


8242  1 ;  ML  63377 
Coatraet  Cwb  10467 


Unclassified  report 


Descriptors!   (•Tropicsl  cycloaes.  History), 


AD-413  804     Div.   2 
(TISTP/FR)  OTS  priee  $1.10 

Aaerieaa  Meteorological  Society.  Bostoa.  Mass. 
POLARIZATION  OF  THE  CYGNUS  A  RADIOGALAXY 
(Poliarixatsiia  radiogalaktiki  Lebed'  A). 
by  V.  I.  Slysk.  1962.  3p. 
Coatraet  AF19  604  6113 

Uaclassified  report 

Traas.  froa  Priroda.  1962. 

Descriptors:   (•Extraterrestrial  radio  waves. 
Polarisatioa) .  Galaxies.  Polarixat ioa.  Elee- 
troas.  Magaetie  fields. 


AD-413  840      Div.   2.  25.  6 
(TISTP/MFA)  OTS  price  $3.60 

Coraell  U. .  Itkaca,  N.  ¥. 

THE  INTERSTELLAR  ABUNDANCE  OF  THE  HYDROGEN 

MOLECULE:   I.   BASIC  PROCESSES, 

by  Robert  J.  Gould  and  Edwin  E.  Salpatar. 

Jaa  63.  33p.  CRSR135 

Grant  AF  AF0SR62  191 

AFOSR  4959  Oaelassified  report 


19 


Division  2  -  ASTRONOMY,   GEOPHYSICS  AND  GE0(31APHY 


Dcfcripterit   (•Iitcrsttl  lar  Mttvr,  Aialysif}, 
(•H]rdr*g«a,  Molacalct),  Stars,  Coollag. 
Olaaoclatioa,  ladia  attroaoBy,  Oatactlaa, 
«alaxltt,  Pkotoas,  Coiaie  raya,  Protoas, 
laaiaatlaa.  Cleada,  Oltravlolat  radiatiea. 
Tliaraal  radiatiea.  Particlac. 

Ai  aaalytis  is  glvaa  of  tka  rarioas  precessas 
wkieb  dataraiaa  tka  Bolacalar  coaceatratioa  ia 
H  I  eloads.   Tka  aest  laportaat  ■eckaaisa  for 
foralag  aolacalar  kydrogea  is  asioeiatioa  oa 
tka  sarfaca  of  tka  lateritallar  graias.  tke 
ekaractaristic  tlae  for  coavarsloa  to  aolaenlar 
fora  baiag  aboat  100  alllioa  yaars.   It  is  skowa 
tkat  tka  raaga  of  grala  taaparataras  akara  tkls 
raeoablaatioa  raaetloa  is  affieiaat  ia  coiacidaat 
■itk  tka  raaga  9-20  K  aklck  is  axpactad  to  rasalt 
froa  tka  iateractioa  aitk  tke  iateratellar 
radiatiea  field.   It  is  astiaated  tkat  tka 
efficieacy  (reeeabiaatioa  ceefficieat)  of  tke 
process  is  betaeea  0.1  aad  1.   legardiag 
disseeiative  processes,  pkotodissocia tioa  tkroagk 
tke  forbiddea  traasitioa  betaeea  tke  two  Heitler- 
Leadea  states  of  tke  aolecale,  previously  tkoagkt 
to  be  aest  iaportaat,  is  skowa  to  be  aegligible. 
leaisatiea  aad  dissociatioa  of  a  dead  by  raadea 
eaceaatars  aitk  0  aad  B  stars  occars  aboat  oace 
every  100  ailliea  years,  so  tkat  if  tke  graia 
reeeabiaatioa  process  is  operative  a  balaace 
reaalts  ia  akick  tke  aolecalar  abaadaace  ia 
roBfkly  eoaparable  to  tke  observed  atoaic 
ceaceatratiaa.   Tke  ceeliag  properties  of 
aelecalar  kydrogea  are  diseassed.   (Aatker) 


AD-i13  850      Oiv.   2.  25.  32 
(TISTH/TC6)  OTS  price  $2.60 

Ragkes  Tool  Co..  Calver  City.  Calif. 
CMOICIITE  DATA  SHEETS, 

by  Joka  T.  Hilak.  Jaae  63,  25p.  Rept.  ae.  DS12S 
Ceatract  Ar33  616  808,  ProJ .  7381.  Task  738103 

Daclasslfied  report 

Descriptors!   (•■iaerals.  Electrical  proper- 
ties). (•Data.  Electrical  propertiea).  (•Bib- 
liograpkles,  Nlaerala),  Dielectric  propertiea, 
Besistaace  (Electrical).  Electric  iaaalatioa. 


Tka  Eleetrealc 
establisked  to 

literatare  oa 
properties  of 
pile  tke  exper 
A  ■edified  coo 
aickiae  stored 
Ceater  pablisk 
tkesaari,  glos 
as  saffieieat 
piled.   Tkis  r 
skeets  ea  Cord 


Properties  I 
collect,  iad 
tke  electrlca 
aaterlals  aad 
iaeatal  data 
rdiaata  iadex 

aad  priated 
as  data  skeet 
saries.  aad  s 
iaferaatioa  i 
epert  coasist 
ierite.   (Aat 


aferaatiea  Ceater  aas 
ex  aad  abstract  tke 
1  aad  electroaic 

to  evalaate  aad  eoa- 
froa  tkat  literatare. 

to  tke  literatare  is 
for  aaaaal  use.   Tke 
s,  saaaery  reports, 
iailar  pablicatioas 
s  evaluated  aad  coa^ 
s  of  tke  coapiled  data 
kor) 


AD-i13  857     OlT.   2 
(TISTI/CBM)  OTS  price  11.60 

Aerespaee  Corp.,  Lea  Aageles,  Calif. 
■lASORIKNT  OP  VERTICAL  DISTRIBUTION  OP  OZONB 
PROM  A  POLAR  ORBITING  SATELLITE, 
by  R.  D.  Raaeliffe.  C.  E.Neley.  R.  ■.  Prledaaa, 
aad  R.  H.  Neley.  26  July  63.  12p.  Rept.  ae. 
TORI 69  3260  50  TN-3 
Ceatract  APOi  695  169 
SSO  TOR63  161 

Oaelaaaified  report 

Descriptors!   (•Radleaeter.  Oxeae).  (•Osoae , 
■eaaareaeat).  Satellites  (Artificial),  Polar 
•rkit  trajeeterlea,  Higk  altitude,  Oltravielet 
radiatiea,  Pketeaultiplier,  Pregraaaiag  (Cea- 
patera),  Aaalyaia,  Optical  filters. 

A  aatellite-berae  radleaeter  kas  beea  ased  to 


deteraiae  tke  vertical  distribatioa  ef  exeae  at 
kigk  altitudes.   Tke  atteaaatiea,  due  to  tke 

exeae,  af  selar  altravlelet  radiatiea  passtag 
abliqaely  tkroagk  tke  ataespkere  aas  aeasured  at 
tiaes  ef  saarlse  aad  SBa8et(as  seea  by  tke  erbit- 
lag  vekicle).   Tke  seasor  eaployed  a  pkotoaulti- 
plter  tube  aad  filter  coabiaatiea  plus  a  quartx 
llgkt  pipe  tkat  allowed  a  uaiferaly  seasitlve 
field  of  Tie*  ef  *10  deg  ia  elevatioa  aad  350  dog 
la  aslautk.   A  traasitioa  froa  full  sualtgkt  to 
sigaal  extlactiea,  or  vice  versa,  eecarred  ia  a 
period  ef  about  20  seeoads,  taiee  per  orbit.   Tke 
skape  ef  tkis  step  kas  beea  aaalyxed  aitk  a  7090 
ceaputer  pregraa  to  deduce  tke  vertical  oxeae 
distributioa  at  altitudes  above  tke  aaxiaaa.   Tke 
orbital  paraaetera  aero  sack  tkat  saaset  aad  saa- 
rlse occurred  akea  tke  vekicle  was  aear  33  de- 
orees  S  aad  13  degrees  S  latitudes,  respectively. 
(Aatker) 


AO-^13  917     Div.   2 
(TISTP/FEN)  OTS  price  |2.60 

Sacraaeato  Peak  Observatory,  Suaspot,  N.  Max. 

HE  I  BXCITATIO.N  IN  CHBOaOSPHERIC  FLARES,  ' 

by  N.  V.  Steskeaka  aad  V.  L.  Kkokklova,  tr.  by 

Alice  B.  Duaa.  1963,  19p.  Selar  researck  aote 

ao.  35 

AFCRL  Rept.  ae.  63  277     Uaclasslfied  report 

Traas.  froa  Ixvestlya  Kriaskoi  Ast.  Obs.  27,  pp. 
120-139,  1962. 

Descriptors!   (*Selar  flares,  Absorptiea  spec- 
trua),  (^Selar  spectrua,  Excitatioa;,  (•Liae 
tpectrua,  Rellua),  Blectroa  deatity,  Telescopes, 
Optical  pkeaoaeaa,  laages,  Scatteriag,  Teapera- 
tare.  Solar  ataotpbere,  Recoabiaation  reactioas, 
Eaissivity,  Tablet,  Heatiag,  Eaergy,  Plasaa 
aediaa,  X-ray  spectrua. 
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AD-i13   919  Div.      2 

(TISTP/PEM)    OTS   price  $1.60 

Sacraaeato   Peak   Observatory,    Suaspot.    N.    Nex. 

RESULTS   OF   OBSERVATIONS  OP  THE   CORONAL    SPECTRUM 

OF   19  JUNE   1936, 

by  C.  A.  Sbaia.  tr.  by  Alice  B.  Duaa.  1963.  Up. 

Solar  researck  aote  ao.  32 

APCRL  Rept.  ao.  63  27A     Uaclasslfied  report 

Traas.  froa  Ixvestlya  Kriaskoi  Ast.  Obs.  1,  Pt.  1, 
pp.  102-115,  19i7. 

Descriptors!   (•Solar  eclipses,  Liae  spectrua), 
(•Solar  spectrua,  Eaissivity).  (•Spectropkotosi- 
eters.  Solar  coroaa) ,  Scatteriag,  Pkotograpkie 
aaalysis,  Spectrograpkic  eaaeras,  Brigktaess. 
Solar  radiatiea.  Ultraviolet  radiatioa,  lataa- 
sity.  Prequeaey,  Elactroa  deasity,  Notioa. 
Doppler  effect,  Ataospkeric  refractioa,  Absorp- 
tioa  spectraa. 

ResBlts  of  apoetropkotoaetric  stady  of  eaissioa 


CHEMICAL  WAI^FARE  EQUIPMENT  AND  MATERIALS  -  Division  3 


liaes  in  the  spectrua  of  the  inuer  d^rona  are 
cited;  (1)  The  total  iatentity  of  eitssioa  lines 
ckaages  froa  one  coronal  region  to  Mother  and 
froa  eclipse  to  eclipse.   (2)  A  con 
spectropkotoaetric  aeasareaeats  of 
1929  aad  1936  reveals  considerable 
Mitk  respect  to  intensity  of  eaissi 
Tke  decrease  in  intensity  of  eaissi 
distaace  froa  the  edge  of  the  disk 


prison  of 
^ectra  for 
if ference 
i    lines.   (3) 
n    lines  Mitk 
4  not  pro- 


portional to  tke  correspoading  decrej^te  of 
iatensity  of  tke  coatinaous  spectrud]  gradients 
are  coasiderably  higher  for  lines,  nlth  the  ex- 
ception, probably,  of  ^231.  U)    The  lobserved 


itges  in  liaes 


deviation  ia  curves  of  iateasity  chas,..  .„  ,.„„ 
and  in  the  continuous  spectrua  with  distance  froa 
the  edge  of  the  disk  aust  be  attributied,  first  of 
all,  to  local  effects.   (5)  Tke  validity  of  the 
observed  retardation  in  the  growth  otf  intensity 
of  eaission  lines,  or  even  the  decreUse  of  in- 
tensity within  liaits  0-1  • ,  it  doubtlful.   One 
can  suspect  the  presence  of  a  decrealsie  in  inten- 
sity for  distances  less  than  0>.5  onHy  on  tke 
basis  of  indirect  reasoning,  aad  othars 
(Author)  " 


AD-413  920      Div.   2 
(TISTP/FEM)  OTS  price  $1.60 

Sacraaeato  Peak  Observatory.  Saaspoti  N.  Max. 

THE  BEHAVIOR  OF  SOME  LINES  OF  RARE-EiklTH  ELEMENTS 

ON  THE  SOLAR  DISK, 

by  N.  N.  Stefanovich.  tr.  by  Alice  B 

9p.  Solar  researck  note  no.  33 

AFCRL    Rept.    no.    63-275  Unclassif 

Traas.  froa  lavestiya  Kriaskoi  Ast. 

191-198,  1957. 


Oaaa.  1963. 

Id  report 
♦  »••  17.  pp. 


Descriptors:  (•Solar  spectraa,  Ra 
(•Solar  radiation,  Eaissivity),  (• 
phere.  Brightness),  Absorption,  So 
Identificatioa.  Measureaeat.  leaix 
Praseodyaiua,  Neodyaiua.  Saaariua. 
Terbiua.  Dysprosina.  Holaiua,  Proa 
biua.  Line  spectrua,  Europiua,  Sol 
Potassiua.  Hydrogen,  Doppler  effec 
spectrua.  Bead  spectrua. 


AD-413  921      Div.   2 
(TISTP/FEM)  OTS  price  $1.10 

Sscraaento  Peak  Observatory,  Snnspet,  N.  Mex. 

THE  SEQLENCE  OF  APPEARANCE  OF  LINES  OF  DIFFERENT 

ELEMENTS  IN  FLARES, 

by  N.  N.  Stepanyan.  tr.  by  Alice  B.  D|u 

3p.  Solar  resesrch  note  no.  36 

WCRL  Rept.  no.  63  278     Unclasslfi 


Trans,  froa  Isvestiya  Kriaskoi  Ast, 

O-Ul,    1961. 
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nn.  1963, 
BJd  report 


09S.    26. 


PP- 


i|>ectrua). 


Descriptors!      (•Solar    flares,    Line   pyv,^ir.., 
(•Solar    spectraa.    Brightness),    Photoigraphic 
analysis.    Rare   earths,    Metala,    MagniMaiua, 
Aluainua,    Iroa. 


AD-i13   9i1  01 V.       2 

(TISTP/FEM)   OTS    price   $1.10 


Sacraaeato    Peak  Observatory,    Sunspot, 

HELIUM    EMISSION   OF    THE  CHROMOSPHERIC 

SEPTEMBER    U,    1958, 

by  N.    V.    Steskenko    aad  V.    I.    Kkokklov 

Alice   B.    Daan.    1962,    8p. 

SPO  SRN3Xt    AFCRL  63   276  Uaelaasifi 

TrsBs.    froa  Ixvestlya  Kriaakoi    Aat.    0 

pp.    322-220,    1960. 


«.    Hex. 
'tARE  OF 

i|.    tr.    by 

td   report 
..    Vol.    23, 


Descriptors!       ("Solar    flares,    Eaissivity), 
(•HeliuB,    Line    spectrua).    Solar    ataospkere. 
Absorption.    Excitation,    Solar    spectrua.    Spec- 
trophotoaeters.    Attenuation.    Solar    radiation. 
Brightness,    Rsdi ofrequency.    Noise,    Doppler 
effect . 

The   eaission    lines    laabda   3965,    5016,    6678,    5876 
and   4713   were    studied    in    a    flare   on    the   disk. 
Kith    the   exception   of   laabda    5876,    the   above  Hel 
lines    have    no    self-absorption.      The   intensities 
of  optically   thin    lines   were   used    for   the   deter- 
aination   of    the    population    of    the    upper    levels    of 
the   corresponding    transitions    and    the   estiaation 
of    the   upper    liait    of    papulation    of    the    lower 
levels    of    these    transitions.      The   outer    absorbing 
layer   projected   on    the   flare   and   the   self-abaorp- 
tion    in    the    flare   were    taken    into    account    whoa 
interpreting    the    profile   of    the   D(3)    line    and 
calculating    the    population    of    the   2(3)p    and   3(3)D 
levels.      It    is    noted   that    the   scattering  ef   solar 
rsdiation   cannot    play    a   decisive  role   ia   the   ex- 
citation   of    the    higher    levels    of  Hel    in    the   in- 
vestigated  flare.      (Author) 

AD-413   986  Div.       2 

(TISTP/FEM)    OTS    price    %A.60 

Sacraaento   Peak   Observatory,    Sunspot.    N.    Nex. 

NONSTATIONARY    PROCESSES    IN    SOLAR   MAGNETIC   FIELDS 

THE   GENERATION   OF    FLARES   AND   HEATING    OF   FACOLAE, ' 

by   A.    B.    Severny,    tr.    by   Alice   B.    Duaa.      1963, 

45p. 

SPO  Solar  reaearck  aote  ao.  38 

Uaclassified  report 

Descriptors:   (•Solar  flares,  Magaetie  fields) 
(•Solar  spectrua,  kydrogea).  (•Solar  ataos- 
pkere, Heatiag).  Saaspots,  Polarlxatioa, 
Eaissivity,  Solar  radiatioa,  Liae  spectrua, 
Plasaa  aediua.  Gases,  Magaetohydrodyaaaics, 
Velocity,  Deaaity,  Pressare,  Teaperatare, 
Electroa  deasity,  Doppler  effect. 
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oas  of  aoa-statioaary  processes 
the  SUB'S  aagaetic  fields  (flares, 
asidered  ia  detail.   This  work  is 
of  tke  investigatioB  of  aagaetic 
d  witk  flares  carried  oat  ia  1958 
e.  represeatatioa  of  solar  flares 
ach-effect  origiaatiBg  ia  the 
of  the  crossed  aagaetic  fields 
gradient  is  increasiag.   Siace 
er  a  considerable  aaouat  of  new 
ta  appeared  which,  oa  obo  hand, 
aprotaat  role  of  the  changes  ia 

for  the  geaeratioB  of  flares  but 
owever,  deaanded  a  aore  precise 
process  and  the  introdactioB  of 
rectioBS.   The  preseat  work  is 
is  precisioa  aad  altaratioa  of 
tare  of  the  saa's  flare  geaera- 
ioB,  the  slow  processes  of  heatiag 

of  solar  plasaa  are  coasidered. 
they  are  sigaificaat  for  explaaa- 
ar  faealae.   (Author) 


11 


3.    CHEMICAL  WARFARE 
EQUIPMENT  AND  MATERIALS 


AD-412    505  Div.       3 

(TISTB/AAR)    OTS    price   $10.10 

Science  Coaaunicatioa,    Inc.,    Haskington,    D.    C. 
RECOVERT    AND    DECONTAMINATION    MEASURES    AFTER 
BIOLOGICAL    AND   CHEMICAL    ATTACiC. 


Division  4  -  CHEMISTRY 

riaal  rapt. 

11  Har  63,  115». 

Caatraet  OCD  OS  62  1«3 

Unclatalfla4  rapert 

Oaaeriptorit   (•Bialaglcal  warfara,  Dacaa- 
taalaatiaa),  ('Chaalcal  warfara,  Oacaataalaa- 
tlaa),  Vatar,  Dataotlaa,  laapiratiaa,  Pratacttva 
clatbiag,  Saapt,  Faa4,  Hatarlala,  Tarrala, 
Vapara,  Gaaaa,  rratactlva  aaakt. 


;iM' 


AO-^12  715      Dl».   3.  6.  13 
(TISTP/Ai)  OTS  prica  $1.10 

Hagkaa  Aircraft  Ca. ,  Calvar  City,  Calif. 
COLLECTIVE  PROTECTION  EQUIPMENT  FOR  THE  AN/iSG-4 
SYSTEM.   PHASE  II  AND  III.   DEVELOPMENT.  FABRICA- 
TION AND  TEST. 

Bl-aaathly  proffras*  rapt.  ao.  8,  1  May.30  Jaaa  63. 
by  L.  ■.  Maplai.  30  Jaly  63.  9p. 
Caatract  DA18  108CHL6618 

Uaclasilfiad  rapart 

Daacrlpterai   (•Trailari,  Chaaical  warfara 
agaati).  (•Caaliag  aad  vaatllatlag  aquipaeat. 
Shaltari).  Radar  aqaipaeat.  Biological  Htrfara 
•gaats,  Bactarial  aaroiols,  Couateraaa turas, 
Air-lataka  filtari,  Aatiaircraft  dafaaie  syi- 
taaa,  Caabat  lafaraatiaa  caatart. 

Effort  vas  davotad  priaarily  ta  tha  follealag 
itaaai   (1)   Fabricatiaa  of  protactiva  aatraacaa 
for  AN/HSO-18  OC/COC  vahiclai.  AN/MPS-23  RET. 
AN/HSH-34.  aad  AN/ISH-55  vahiclai,  AN/6SS-1D 
fhaltar,  AN/TSO-38  OC/COG  thaltars,  aad  AN/MSQ-28 
MHC/IDPC  vahiclaa;  (2)  Fabricatiaa  of  foar  addi- 
tiaaal  slild  baiai  aad  atoraga  boxai:  (3)  Fabri- 
catiaa aad  liaalatad  iaataUatioa  of  vahicla 
aodificatioa  kits  aad  CPE  syataa  iaitallatioa 
kits;  (4)  Raiolatioa  of  protactiva  aatraace  door 
daiiga  problaa;  (3}  Ratolatioa  af  aotor  overload 
protactioa  problaa;  (6)  4OO  CFH  filtar  aait  ad- 
ditioaal  kigh  aad  lo«  taaparatare  tastiag; 
(7)  iOO  CFH  filtar  aait*  aad  coatral  paaals  ae- 
captaaca  tastiag;  (8}  AH/USQ-M   vakicla  aad 
AN/6SS-1D  shaltar  air  laakaga  tastiag  coapla- 
tioa;  aad  (9)  Praparatloa  of  4OO  CFH  filtar  uait 
parcbasa  dascriptioa.  (Aatkor) 


AO-412  940     Div.   3.  1 
(TISTA/CBC)  OTS  prUa  $1.10 

Forolga  Taak.  Div..  Air  Fare*  Syataas  Caaaaad, 

Hrigkt-Pattarsoa  Air  Faraa  Baaa.  Okio. 

A  PYRO-HICHANISH. 

by  G.  A.  lakklla  aad  V.  H.  Zas'ka.   26  Jaly  63. 

8p. 

FTO  TT61  366  Oaelasalflad  raport 

Traas.  fraa  Raasiaa  Pataat  Na.  129950  (Appl.  Ne. 

639728).  pp.  1-2,  26  Sap  59. 

Oaserlptorst   (•BJactiaa  saats.  Aetaators). 
(•Actaators,  Pyrotacbalea) .  Safety  devices, 
Spia  recovery  paraekataa.  Pateats, 
Stabllizatiea. 


AD-413  899      Div.   3.  30 
(TISTP/HH)  OTS  price  $1.10 


ITT  Federal  Labs.,  Natlay.  N.  J. 

STUDIES  OF  THE  OUTSTANDING  DEFICIENCIES  OF  THE 

Ei1  ALARH. 

Biaoatkly  rept.  aa.  1. 

Jyly  63.  9p. 

Caatract  DAIS  108AHC136A 

Uaclassified  report 

Descriptors!   (•Toxic  ageat  alaras.  Aatoaatic), 
Ckeaical  warfare  ageats,  Ageats.  Electric 
aotors.  Heatiag.  Gas  flow.  Electric  curreats, 
Coatral  systeas. 


4.    CHEMISTRY 


AD-412    JU  Div.       /, 

(TISTM/TCG)   OTS    price   $1.10 

Vlsconsin   U. ,    Madison. 

STUDY   OF   REACTIONS    BETWEEN   TERTIARY    AMINES    AND 

ORGANOHALOGENATING    AGENTS. 

Final    rept.,    1    Jaly   61-7  May   62, 

by  T.    Higueki.      1    July  62,    7p. 

Grant    DA  CML18   108   61    G22 

Unclassified   report 

Deserlptorst       (•Organic    coapeunds,    Aaines). 
(•Hypoeklorites,    Reaction   kinetics).    (•Reaetiea'^ 
kinetics,    Halogenated   kydroearben) ,    Halogena- 
tien.    Theory,    Ckeaical    reactions,    Alkancs, 
Electroaeters,    Electric   potential. 
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AD-A12  357     DlT.  i,,    U 
(TISTH/TCG)  OTS  price  $9.60 

lastitato  de  Qalaiea  Flsica  (Spaia). 
SURFACE  REACTION  OF  IRON  NITH  THIO-  AND  PHOS- 
PHORUS- ORGANIC  COMPOUNDS  DISSOLVED  IN 
HYDROCARBONS. 

by  J.  Llopis.  J.  H.  Gaaboa,  L.  Ariiaeadi  aad 
J.  A.  Goaet  Hiaaaa.  30  Apr  63.  105p. 
Caatract  AF6I  052  523 

Oaclassifiad  repart 

Descriptors:   (•Labricaat  additives,  Sarfaea 
properties).  (•Iroa,  Chaaical  reactioa). 
(•Orgaaie  eoapoaads.  Labricaat  additives), 
Hetalorgaaie  caapaaads.  Orgaaie  phasphoras 
eoapoaads,  Labeled  subttancet.  Orgaaie  sal- 
veats.  Hydrocarbaas.  Oxygen.  Reactiaa  kiaeties. 
Air.  Radioaetivation  analysis.  Radioactive 
isotopes,  OistiUatlaa,  Parif ication.  Syatkasis 
(Ckeaistry).  Orgaaie  salfar  coapounds. 

The  Bsa  of  eoapoaads  labelled  witk  S-35  ar  P«32 
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AD-il2  i85     Div.  I 
(TISTM/AHS)  OTS  price  $1.10 

Kings  Coll.,  U.  of  Loadea  (Gt.  Brit). 

COORDINATION  CUEHISTRY  OF  GROUP  III. 

Aaaaal  saaaary  rept., 

by  N.  N.  Greeawood.   Har  63,  4p. 

Great  AF  B0AR62  27 

AFOSR  A802  Uaclassified  reMft 


Deserlptarsi  (*Ckeaieal  caapaaads,  S« 
researek),  Alaaiaua  coapoBads,  Galliai 
pouads,  Halides,  Hydrides,  Coaplex  coi 
Tkeraockeaistry,  Stercoekeai st ry ,  Aaii 
Ckeaical  properties,  Pkysical  properti 
Reports. 


AD-i12  76A 
(TISTB/AAI) 


Div.  i, 
OTS  price  $1.10 


«les. 


eatifie 
eoB- 

ItOBBds, 

lis, 
us. 


Isaaet  Corp.,  Paliaadaa  Park,  N.  J. 

STUDY  AND  DESIGN  OF  A  SOLID  ELECTROLYTE  CARBON 

DIOXIDE  REDUCTION  SYSTEM. 

by  Horace  N.  Ckandler  and  Williaa  Oser.  {Jaly  63, 

7p. 

Contract    AF33  657  8066 

AMRL  Hie  Uaelaaslfled  rap4i-t 

Deserlptorst      (•Cerbon   dioxide.    Reduction), 
Design,    Electrolytes.    Solids,    Life    exaactaacy, 
Platinaa,    Hire,    Catalysts,    Puaps,    Hal^^t, 
Veluaa,    Pawar,   Organic   eoapoaads. 


AO-412  835  Div.      i,    U 

(TISTH/REB)    OTS   price   $3.60 

Yarsley    Researek    Lab.,    Ltd.    (Gt.    Brit.) 
INVESTIGATION    OF    POSSIBLE   METHODS    FOR    pIEPARING 
NOVEL    SILICON-BASED    HONOHERS   AND    POLYMEftS. 
Final    teckaical    rapt.,    1    Juae   62-31    May  I  S3, 
by    N.    C.    Rass.      28   Juae    63,    30p. 
Caatract  DA91    591eac2482 

Uaclassifiad   raiirt 

Deserlptarsi      (•Polyadrs.    Silicoa   coaiiuads). 
(•SilicoB    coapouads,    Polyaers),    (•Sillcaaes, 
Copolyaerizatioa) ,    (•Elastoaers,    Synthesis 
(Ckeaistry).    Stability,    Teaperature.    Gtigaard 
raectiOBS.    Holecalar   weigkt,    Heat-rasibtaat 
plastics.  j 

Tkis   prograaae  was    laitiated    to    syBthesjke 
polyaers    based   oa  a    silieoa-carbon    back|aBe   which 
possess    elastoaerie    properties    coabined  ||iith 
theraal    stability.      A   aajor   part   of   the   brograaae 
has    beea   devoted   to   the   syathasis   of   bMck 
copolyaers   of   silcarbaae  aad   siloxaaa   sti'ttctBres. 
Low  aoleeular-weigkt    silcarbaae   polyaers' witk 
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CHEBiIISTRY  -  Division  4 

faactieaal  aad-graups  ware  syatkaslsad  by 
kydride-silicoa  viayl  additiaa  reactioas. 
tke  aonoaers  A.i'bls  (diaetky Isl lyl )  dipk 
etker  aad  A,i'  bis  (viayldiaetkylsilyl)  d 
etker.  aad  alsa  by  tke  coadeasatloa  of  1. 
(cklorodiaethylsilyl)  ethaaa  with  the  dl- 
reagent  af  dlphaaylatker.  Tke  aad  greaps 
polyaers  were  hydrolysed  to  silaaol  groap 
condeasatiaa  of  the  silcarbaae  chaias  was 
effected  tharaally.  The  block  copolyaera 
attaia  aalacalar  weigkts  greatly  ia  axeas 
5,000.  PelydipkeayleaeetkersilexaBa  was  s 
slsed  la  kigk  aalacular  fara  by  tka  eatal 
coadeBsatiOB  of  J^.W-hlt  (kydroxydlaetkyl 
dipkeayletker.  Silcarbaae  polyaers  of  va 
structures  kave  beea  syatkasised  by  react 
tha  si lieoa-kydride  additioa  type  or  by  t 
reaction  of  cklorosilanes  witk  difunctioa 
Grigaard  reageats.  Tke  dipkeayleae-ether 
siloxaaa  polyaer,  (-Si(CH3)2  -  C6H40C6HA  - 
Si(CH3}2-0-) .  showed  outstaadiag  stability. 
(Author) 

AD-412  846     Div.   4 
(TISTH/TCG)   OTS  price  |1.60 

Hissearl  School  of  Hines  aad  Hatallargy,  Rolla. 

THE  TRIVALENCY  OF  GALLIUH  IONS  FORMED  DURING 

THE  DISSOLUTION  OF  THE  METAL  IN  ACIDS, 

by  H.  E.  Strauaanis  aad  K.  A.  Poush.   July  63, 

13p. 

Coatract  NoBr2296  03 

Daclastiflad  rapart 

Deserlptorst   (•GalUua,  Salabillty),  ('Acids, 
Salveat  action).  Hydraehlorlc  acid,  .Sulfuric 
acid.  Perchloric  acid,  loas.  Electrolysis, 
Platlaaa,  Anades  (Electralytlc  cells). 
Cathodes  (Electrolytic  cell),  Voltaeters, 
Quantitative  analyses. 
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AD-412    856  Div.      4.    22 

(TISTH/EJH)    OTS   price   $1.60 

Feltaan    Research   Labs..    Plcatlany   Arsenal, 

Dover,    N.    J. 

SPECTROSCOPIC    INVESTIGATION   OF   THE    POSSIBILITY   OF 

ALDEHYDIC    HYDROGEN-BONDING   BCTVEEN   CYCLO- 

TETRAMETHYLENE    -   TETRANITRAMINE(HMX)    AND 

DIMETHYLFORMAHIDE(DHF);    RESONANCE    PHENOHENA    IN 

DHF. 

by  Alexander  H.  Castelli,  Delbert  J.  Cragle  and 

Halter  E.  Fredricks.   Apr  63.  15p. 

DA  Proj.  517  06  002 

PA  Tecknlcal  aeaorandua  no.  1217 

Unclassified  report 

Descriptors:   (•Holeeular  association.  Coaplex 
coapounds),  (•Organic  coapounds.  Explosive 
aaterials).  ('HnX.  Coaplex  coapeands).  Organic 
nitrogen  coapounds.  Spectra  (Infrared). 
Resonance,  Ckeaical  Bends. 


Division  4  -  CHEMISTRY 

Tk*   M>>tkilitJ    •'   k]r4r«a«i    k«B4iaa    (MB)    ia- 
v«lflM   til*   aUvby^le   hj4f9»m    (AH)    af   OV    Im 

tk«   crystallia*  coaplax  ■•laeal*  HU-OIF  haa 
baaa    iatraatlfatatf    (Part    I).      Spactretcapic 
■atha^a   vara   aaetf.      DV-AI    altli   4aatarlaa   aa   tha 
AH  «aa   aaplayai.      Tka   chaaga   la   tke   vlbratlaaal 
atrateklBf   fraqaaacy   af   tka  AH   af  DHF   4a«s    aat 
la41eata    tkat    lacli   HB  axiati    la   tka   eaaplax. 
Saaa  akaarvatlaaf    ara   aa^a   eaaearala|   varlatlaaa 
la    lataraalacalar   pkaaaaaaa  katwaaa    gat    aatf 
Uqal«   pkaaaa   af  DV    (Part    II).      Spactraacaplc 
■«tha4a   vara   aaatf.      HB  vat   faaad   ta   play  aa 
part    la   tkaaa  pkaaaaaaa.      Tka  pkaaaaaaa   ara 
azplalaatf    la   taraa   af   a    raaaaaaca   aackaalaa. 
(Aatkar) 


AD-i12   908  OlT.      i.    29 

(TISTV/TC6)    OTS  prlea  li.60 

Baaaaaal   Call,    laaaarck   Laagaaga  Caatar, 

Baataa,    laaa. 

TtANSLATION  OF  0R6ANIC  COIPLEXES  MITH  CHARGE 

■I6RATI0N  (Orgaalekaakla  kaaplakay  a  paraaaaaa 

aarlada) , 

by   v.    r.    farlal.    1962.    39p. 

ArCRL  BTR63  3  Oaelaaalfla^   rapart 

Traaa.    fraa  Dapakkl   kklall.    31 i   7.   pp.    822-837. 
1962. 

Daaerlptarai      ("Caaplax  eaapaaads,    Orgaalc 
eaapaaada).    (*Orgaalc   eaapaaada.    Caaplex 
eaapaaada),    (•laalsatlaa   pataatlala.    Malaealea), 
(*Qlbliagrapkl«t.    Orgaalc   eaapaaada). 
Blaetrleal    coatfaetaace.    Blactrlc   pataatlal, 
■agaatle   prapartlaa.    Paraaagaatlc    reioaaaca, 
OxHatlaa-ratfaetalaa   raactlaa,    Railstaaca 
(Elaetrlcal) ,    Ckealeal    raaetlaai.    Stability. 
Saaleaadactari,    laat,    Elactraa,    Excitatlaa. 
Baasaaa.    N-Hataraeyellc    eaapaaada,    Araaatlc 
caapaaada.    Orgaalc   altragaa   eaapaaada. 
■ydraearbaaa,    Palyeyclle   eaapaaada. 


AD-412  976  DlT.      i,    25 

(TISn/ABS)   OTS   prlea  $2.60 

Poralga  Taeb  DIt.,    Air  Farea^Syataaa  Caaaaad, 

Hrigkt-Pattaraaa    Air   Farea   Baaa,   Okio. 

EXPERIMENTAL   RESEARCH   ON    THE    EVAPORATION   RATE  OF 

A    DROP   OF   LIQUID    IN    A   STATIONARY    HIGH-TEMPER A- 

TURE  HEDIDM, 

by   V.    H.    Ivaaav   aad  Ta.    V.    Salraava.    3   Jaly   63. 

22p. 

FTD  TT63  520  Oaelaaalflad  raport 

Traaa.  fraa  Naryya  Matady  Siklgaalya  Tapllv  1 
Vapraay  Taerll  Garaalya,  Isd.  AN  SSSR.  Trvdy 
laatltata  Garyaeklkk  lakapayaaykb,  Val.  XIX, 
pp.  i6-5«,  1962. 

Daaerlptarai   ("Evaparatlaa,  Llqalda), 
(•Llqalda.  Evaparatlaa) ,  (*Dropa,  Llqalda), 
Bqaatleaa,  Raat  traaafar,  Orgaalc  aaterlala, 
■ydraearbaaa,  Dlffaalaa,  Faela,  Faal  ell, 
Vatar,  Caatrallad  ataaapbara*,  Taat  aathada, 
Tait  aqalpaaat,  Taaparatara,  Gaaaatrlc  feraa, 
Carrad  prafllaa. 


AD-^13  029     OlT.   4 
(TISTB/EJH)  OTS  prlea  |1.60 

Naval  Ordaaaea  Test  Statlaa.  Cblaa  Lake.  Calif. 

POUROMAPIIC  BEHAVIOR  AND  LARGE-SCALE 

ILBCTROLTSIS  OF  SOME  ALKYLNITROSABINES. 

by  Gerald  C.  Mkltaaek.  Rebart  0.  Haarar  aad 

Ro«ard  R.  Kraaa.   Jaaa  63.  lOp. 

MOTS  TP3253  Oaelaaalflad  rapart 


Daaerlptarai   (•Orgaalc  coapoaadi,  Palare- 
grapkle  aaalyala).  (•Elactralysls,  Orgaalc 
ceapoaada) ,  (•Hydraaiaa  darivatlrat.  Syatbati* 
(Ckaalatry) ,  (•Palarograpkle  aaalyala,  Orgaalc 
ceapeaadi),  Elaetracbaalstry.  Orgaalc  aitregaa 
eaapaaada,  Rareary.  Solatlaat.  Salfarlc  acid, 
Catkodat  (El«ctr«l7tlc  calls).  Radaetlaa 
(Ckaaittry)  .  Aalaas. 


Tke  gaaaral 
di-a-propyl- 
laraatlgatad 
aad  tka  data 
vaatioaal  po 
caatrallad  « 
aadia  aad  la 
ait  bar  aiaar 
approxiaatal 
obtalaad  by 
diaatbylaltr 
argaaic  acid 
salfarlc  aci 
aitroas  oxid 
radactioa  pr 
l.l-diaathyl 
pre  posed  aad 
alkylaitrosa 
selatloas 
radaetlaa  la 
(Aatbar) 


babaTier  af  dlaatkyl-.  diatbyl-, 
,  aad  dliseprapylaltrasaalaa  «as 

at  tha  droppiag  aarcary  alactrcda 

obtalaad  arc  discassad  la  a  coa- 
larograpkic  aaaaar.   Diffasioa- 
ares  ware  obtaiaad  la  val 1-baf fared 

20$  atbyl  alcohol  selatloas  of 
al  or  orgaalc  acids.   Tialds  of 
y  75%   of  1,1-diaatkylkydraxlaa  aara 
tke  large-scale  elactralysls  af 
osaalaa  at  a  aarcary  catkeda  la  aa 

solatloB  ef  ^  to  5  pH-   la  3N 
d  solatioa,  diaathylaaiaa,  aaaoaia, 
a,  aad  aitrogea  were  established  as 
odaets,  aloag  with  50t   yields  of 
hydrailae.   Oifferaat  aechaaisas  ara 

dlscassed  for  the  redactiea  of  tha 
alaas  la  acid,  aaatral.  aad  alkallae 
Data  ladlciste  that  the  coarse  of  tha 

caaplex  kad  depeads  apoa  pH. 


AO-^13  093     Di».   i,  20 
(TISTR/TCG)  OTS  price  $2.60 

Feltaaa  Research  Labs.,  Picatiaay  Arseaal, 

Oorer.  N.  J. 

SELF-OECORPOSITION  OF  CU-LABELLED  ORGANIC  COR- 

POUNDS.   A  REVIER  OF  THE  LITERATURE. 

by  Phillip  Rochlia.   July  63,  22p. 

DA  ProJ.  599  Oi.   011 

PA  TR3078  Uaelassified  report 

Descriptorst   (*OrgaaJc  ceapoaads.  Labeled 
sabstaaces),  (*Carboa  coapouads.  Decoaposi t lea) 
("Labeled  sabstaaces.  Orgaaic  ceapoaads). 
("Bikliographies,  Orgaaic  ceapoaads). 
Cholesterol.  Choliaes,  Glucose.  Sacrose.  Aaiao 
acids,  Thyrexiae.  Orgaaic  salfar  ceapoaads, 
Radiaactiva  isatapes,  Explasire  aaterials. 
RadiatioB  chaalstry.  Dosage,  Radioactire  decay, 
Bqaatiaas,  Carbaa,  Pariaes,  Carbaxylic  acids. 

coapositioa  of 
s  was  reviewed. 
itioB  aad  aetkods 
s  effect  are  dis- 
for  calcalatiag 
ositiea,  aad 
recalculated  ea  a 
be  coapared.   la 
aade  to  coasider 
oapoaads  whea 
of  exteraal  radia- 
tely  covered  la 


A0-A13  425     Div.  U 
(TISTR/RIB)  OTS  price  |1.10 

Callfarala  last,  of  Tack.,  Pasadeaa. 
CONFORRATIONAL  STUDIES  OF  CYCLOBUTANE  SYSTERS, 
by  Josapk  B.  Laabert  aad  Joka  0.  Reberts. 
Jaly  63.  6p.   Tecbalcal  rept.  ao.  24 
Coatract  NaBr22026,  ProJ.  NR055  388 

Uaelassified  report 

Descrlptarsi   ('Orgaaic  ceapoaads,  Cycloal- 
kaaes).  ("Stereochealstry,  Cycloalkaaes) . 
Rolaealar  stractare,  Dipele  aaaaats.  Nuclear 
aagaatlc  resoaaaca. 


The  literature  aa  the  self-de 

C-H-labeled  orgaaic  coapouad 

Factors  caasiag  self-decoapos 

af  redaciag  or  aiaiaisiag  thi 

eassed.   Equatioas  are  gives 

absorbed  dose,  perceat  decoap 

6-valaes.   All  data  have  beea 

coaaoB  basis  so  that  they  aay 

geaeral,  bo  atteapt  has  beea 

the  behavior  af  the  various  c 

sabjected  to  differeat  foras 

tioB,  as  this  has  beea  adeqaa 

ether  reviews.   (Author) 
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AD-413  467     Olv.   i 
(tiSTR/RIB)  OTS  price  $1.10 


Keat.  State  U. ,  Ohio. 

A  NEM  APPROACH  TO  REASURERENT  OF  OIPOLE  ROHENT, 

by  R.  Thaaas  Ryars.   1963,  lOp. 

Coatract  AF49  638  6i1 

AFOSR  Rapt.  ao.  5120   Uaelassified  rapaH 


Descriptorst   (*Oipola  aoaeats,  Reasur^ 
Solutieas,  Solvaats,  Olalactric  proper 


iiaat)  , 
las. 


Ia  the  aathod  iatroducad  hare  iBterpolatioBS , 
rather  thaa  extrapolations,  are  used,  and  the 
value  obtalaad  ia  solutioa  for  dipole  aoMat 
is  appareetly  tha  saae  aa  that  ia  the  gaf  phase, 
withia  the  experiaeatal  error  of  aeasuretkats  of 
the  latter.   The  chief  reasea  far  iaability  to 
aake  a  defiaita  stateaeat  here  is  tha  diicordaat 
data  far  dlpola  aaaaats.   (Aathor) 


AD-413  468     Olv.   4 
(TISTR/TCG)  OTS  price  |1.10 

Rochester  D. ,  N.  Y. 

THE  PHOTOCHEHICAL  PROCESS  IN  CORPLEX  ROL^^ULES 

AND  THE  REACTIONS  OF  CERTAIN  RADICALS. 

Flaal  rapt., 

by  M.  Albert  Noyes,  Jr.  1  Jaaa  63.  5p. 

Coatract  AF49  638  679 

AFOSR  Rapt.  aa.  5093       Uaelassified  import 

Deserlptorsi   (*PhotocheBistry,  Coaplei' cea- 
poaads) ,  (aCaaplax  coapouads,  Rolecule4), 
(•Orgaalc  coapouads.  Aliphatic  coapouadl) , 
Free  radicals.  Chaaieal  raactioas,  Photkas. 
OlssaelatloB,  Hydregea,  leas.  Oeceaposj ilea, 
Excitatlaa.  Ilaetraa  traasltiea.  Ataal^ 
aaergy  levels. 


AD-413  A69      Olv.   4 
(TISTR/TCG)  OTS  price  |1.10 

Chicago   U. .    111. 

REACTIVE    INTERREOIATES    IN  CYCLOPROPANE  ClftRISTRY. 

Fiaal    techaieal    rept., 

by  M.  G.  Browa.   31  Dae  62.  6p. 

Coatract  AF49  638  784 

AFOSR  Rept.  BO.  4875      Uaelassified 
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aade  oa    tha   photocheaica 1    traaforaations   of  aryl 
ketoaes    coataiaiag   cyclopropyl    substi tueats,    as 
well    as   aaalogoHS    coapouads   with    larger    riags. 
Tha   praliaiaary    fladings   disclose   patteras   of 
photolytic   reactioas    aet    hitherto   exeapllflad. 
Oae    exaaple    if    the    foraatioa    of    2-aethyl-4- 
beazoyl-1-buteae   upoa   UV    irradiatioa   of   1- 
beazoyl-2.2-dlaethyl-cyclopropaBe.      (Author) 


AD-413    758 
(TISTR/ODN) 


Div.      4.    25 
OTS   price   $2.60 


Coruell    U. .    Ithaca.    N.    Y. 

ELECTRICAL  AND   RAGNIiTIC   PROPERTIES   OF   POTASSIUR 

TUNGSTEN    BRONZE   AND   RUBIDIUM   TUNGSTEN    BRONZE. 

by      R.    J.    Sieako    and    Sheila   RacEaness    Rorehoasa. 

20    Sep    62,    20p. 

Contract  AF49  638  191 

AFOSR  5003 

Uaelassified  report 

Descriptors:   (•Tangstea  coapouads.  Physical 
properties),  (•Rubidiua  coapounds.  Physical 
properties).  (•Potasslua  coapounds,  Physical 
properties).  Electrical  properties.  Theory, 
Siagle  crystals,  Tuagstates,  Resistance  (Elec- 
trical). Electrical  coadactaace.  Low  teapera- 
ture  research,  Experiaeatal  data.  Coaplex 
coapounds,  Hagaetic  properties. 


Siagle  cryst 
K.4MO3  and  R 
Carrier  aobi 
thaa  in  the 
follow  a  T  s 
Calculations 
Howarth  aad 
assuaptioB  t 
aobility  ia 
deteraiaed  b 
lattice  vibr 
were  also  ae 
Rb.26N03  and 
diceted  by  t 
free  electro 


al    condu 
b.  321103 
lities. 
Li    and    N 
inh    squa 

on  the 
Soadheia 
hat  the 
the  tuag 
y  polar 
ations. 
asured  a 

K.23-.4 
he  Pauli 
as.   (Au 


ctlvl 
la  th 
which 
a  tua 
rred 
basis 
er  St 
them 
stea 
scatt 
Magn 
t  roo 
5M03 
-Peie 
thor) 


ties  we 
e  range 

are  so 
asten  b 
(theta/ 

of  the 
rongly 
al  part 
broazes 
erlag  f 
etic  su 
a  teape 
Resal 
rls  the 


re  aeas 

150  to 
aewhat 
roBzes. 
2T)  dep 

theory 
sapport 

of  the 

is  pri 
roa  opt 
sceptib 
ratare 
ts  are 
ory  for 


ured  for 

370  K. 
higher 

closely 
eudeace. 

of 

the 

carrier 
aari ly 
leal  aode 
ilitles 
for 
as  pre- 

quasi- 


AD-413  759    Olv.   4 
(TISTM/REB)  OTS  price  $1.60 

Mississippi  U. ,  Oalverslty. 

A  QUANTITATIVE  SPECTROPHOTORETRIC  STUDY  OF 

INTERACTIONS  BETMEEN  IODINE  AND  ARYL  RETHYL 

SULFIDES  IN  CARBON  TETRACHLORIDE. 

by  V.  Raaakrishaan  and  P.  A.  D.  de  Raiae. 

1963,  19p. 

Great  AF  AF0$R62  19 

AFOSR  4955  Daclasslfied  report 

Descriptors:   ('Iodine,  Coaplex  coapounds). 
(•Organic  ceapoaads,  Coaplex  ceapoaads), 
Chealcal  reactioas,  Theraodyaaalcs,  Orgaalc 
salfar  ceapoaads,  Aroaatic  coapouads,  Pro- 
graaaiag  (Coapaters).  Spectra  (Visible  and 
ultraviolet). 
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Division  4  -  CHEMISTRY 

tcaptratiire  Is  lacreaied.   Theraodynaaic  and 
tpectroteopie  eoattaati  for  tb*  Iodine  coaplexei 
Milk  thioanisole  and  with  o-.  a-,  and  p-toljrl 
aathyl  talfidei  in  carbon  tatraebloride  are 
glTon.   Contact  ckargo-traatf er  and  eliarg*- 
traaafor  theortos  arc  eeasiderod.   (Aathor) 


Ai>-i13  765     Olv.  A 
(TISTA/AHS)  OTS  prleo  11.10 

■laatiota  U.,  Ilnaoapolii. 

VISCOSITY  OF  SOLOTIONS  OF  INTERACTING  PARTICLES. 

bj   Gaorga  ■.  Roodbarjr.  Jr.,  aad  Stophoa  Pragar. 

1963.  3f. 

Coatraet  AF49  638  720 

AFOSI  ^873  Oaelassiflad  raport 

Oaaerlptorsi   (•Viscosity,  Solatioas),  Eqaa- 
tloas,  Oiffasioa,  Strassos,  Dlstrlbatioa, 
Partielas.  lathaaatical  aaalysis,  Faactioas. 


AO-413  87i      Dl*.   i 
(TISTH/OON)  OTS  prlea  $1.10 

Kaasas  U. ,  Laaroaco. 

STATISTICAL  MECHANICAL  THEORY  OF  TRANSPORT 

PROCESSES  IN  MIXTURES. 

Final  tackaleal  rapt.. 

by    Richard  J.  Baaraaa. 

Graat  AF  AF0SR61  7 

AFOSR  Rapt.  aa.  $128 


13  Jaly  63.,    3p. 

Daclasslfiad    raport 


Oascriptorsi    (*Hixtaras.    Traasport    properties). 
Theory.    Elactralytas .    Selatieas.    Statistical 
aaehaaics. 


A0-i13   930  Div.      A,    7 

(TISn/Al)    OTS   priee  |11.00 

Physics  Bagiaeeriag   Cheaiatry  Carp.,    Baaldar, 
Cola. 

INVESTIGATION    FuR    THE    PURPOSE    OF    IMPROVING   THE 

EFFICIENCY   OF    UTILIZATION    OF   SULAR   ENERGY    BY   THE 

DECOMPOSITION   OF   MATER    INTO   HYDROGEN   AND    OXYGEN. 

Fi  aal    rept . , 

by  Ronald  E.  Meat.  Horaoi  Hahaead,  Doaald  G. 

Burkhard,  Haraaasa  Ita  aad  Robert  S.  Klric. 

May  63,  138p.  ^ 

Coatraet  AP19  604  8^20,  PraJ.  669i,  Task  66940 

AFCIL  63  666  Oaclasslfied  report 

Descrlpterst   (*Photecheaistry,  Solar  radia- 
tiea).  ("Solar  radiatiea.  Hater).  Cheaical  re- 
actiaas,  Decaapesitioa,  Oxygea,  Hydrogea,  Ultra- 
Tlalet  radiattoa.  Solatioas,  Acids.  Raergy 
caiTorsioa,  Bff ectlToaess,  leas,  SeasitiTlty, 
Absorptlaa,  Iraa.  Ceriaa,  Salts.  Test  eqhip- 
aeat.  Test  aethed,  Tballiua.  Hercary.  Copper. 
Uraalaa.  Chroalna.  lonisatioa  potentials. 
Perchloric  acid.  Theory,  Valeace,  Equatioas. 

The  soasltixed  photo-decoapositloa  of  aater  was 
stadied.  vlth  the  purpose  of  iaproTiag  its  ef- 
ficieacy  as  a  aeaas  of  solar  eaergy  conrerslon. 
A  aaaber  af  aetallie  catioas  aad  other  aaterials 
aero  tested  for  seasltiser  actlTity  and,  af 
these,  aaly  eerie,  thallic.  forroas.  iodide,  aad 
ehroaoas  ioas  do  seasitlse  the  reactioa;  the 
foraer  two  to  yield  oxygea.  the  latter  throe, 
hydrogea.   la  ao  case  was  the  siaaltaaeoas  pro- 
ductioa  af  hydrogea  aad.  axygea  obserred.  Qaaataa 
yields  were  deteraiaed,  with  sabstaatial  coaver- 
sloa  of  the  seasitixer.  aad  foaad  to  be  of  the 
order  of  10  to  aiaas  2j  to  10  to  aiaas  i. 
laltlal  yields  were  aach  higher.  Mlth  the  kaawa 
saasltiiers,  this  reactioa  does  aot  atillse  a 
safficieat  fractiaa  of  the  solar  spoctraa  to  bo 


practical  as  a  aeaas  af  solar  eaergy  coarerstoa. 
Ceric  ioas  axidlse  water  to  yield  oxygea  ia  the 
dark  at  elevated  teaperatares.   The  theraal 
reactioa  Is  catalyied  by  plattalsod  platlaaa 
whereas  the  photocheaical  reactioa  Is  aot.  Ap- 
pareatly  the  cerie^ntar  reactioa  proceeds  thor- 
aally  aad  photoehoalcally  by  difforoat 
aechaaiSBS.  (Author) 

AD-413  9A2     DIt.   i 
(TISTM/RIB)  OTS  price  |2.60 

George  Herbert  Joaet  Lab..  U.  of  Ckieage.  111. 
THE  FORMATION  OF  BIPHENYLS  FROM  DERIVATIVES  OF 
BENZENE-1.4-DIAZ00XIDE-,  ELECTROPHILIC  SUBSTITU- 
TION AND  THE  CARBENE  PROBLEM. 
by  Michael  J.  S.  Oowar  aad  K.  Narayaaaswaai. 
1962.  25p. 
Coatraet  Noar212121 

Uaclassifiod  report 

Doscrlptorsi   (*Orgaaic  caapoaads.  Sabstltatloa 
roaetioas).  (•Pyrolytii.  Syathods  (Choaistry) ), 
Aroaatlc  coapoaadt.  Polyaert,  Reactioa  kiaetlcs, 
Oecoapositioa.  Deuterated  coapoands.  Deuteriaa, 
Labeled  sabstaacos,  Chroaatographlc  aaalysls. 

AD-413  957    OU.   4.  25 
(TISTM/REB)  OTS  price  $8.60 

Harvard  U. .  Caabridge,  Matt. 

AN  INVESTIGATION  OF  ORGANOSILAZANES  BY  BROAD-LINE 

NUCLEAR  MAGNETIC  RESONANCE. 

by  Jaaet  R.  Barrante.  Aug  63,  90p. 

Contract  Nonr1866l3 

Unclattiflod  report 
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(Author) 


A0-4U  022  Div.      4 

(TISTM/REB)    OTS  price   $12.00 

Johnt    Hopkint    U. ,    Baltiaore,    Md. 

NEV    MICROCATALYTIC   CHROMATOGRAPHIC    TECHNIQUE   FOR 

STUDYING   CATALYTIC    REACTIONS   AND   CATALYTIC 

ACTIVITY    OF    METALS. 

riaal    rapt..    15  Aag   57-15   Oct   62. 

by   Paul   H.    Eaaett.    15   Oct   62.    ^r. 

Coatraet   AF18  603   129 

AFOSR   4949  Uaclassiflad    raport 

Doscrlptorsi      ("Catalysis.    Chroaatographlc 
aaalysls).    (•Metals.    Catalysis).    (•Alloys. 
Catalysis).    (•Orgaaic   coapouads,    Hydrogoaatioa) . 
Nickel   alloys.    Copper   alloys.    NItrogaa.    Ad- 
sorption.   Coaplax  coapoaads.   Aaaoala,   Syatha> 
sis    (Chaaistry). 


AD-4U  064  Div.       4 

(TISTM/REB)    OTS    price   $1.10 

iiiatlilngton   U..    Seattle. 

DECOMPOSITION    OF    CHEMICALLY   ACTIVATED  ETHYJl 

RADICALS. 

by    J.    H.    Curroat.    B.    S.    Rablnovitch.    C.    A. 

Holler,    aad   A.    S.    Gordoa.    1    July   63.    7p 

rept.    ao.    13/2 

Coatraet  Noar47714.  Task  NR031  217 

Uaclassiflad  rapart 

Detcriptors:   (•Orgaaic  coapoundt,  Deco4#osl- 
tioa),  Deuterated  coapoundt,  Ethanet  (2  C) , 
Reaction  kinetiet,  Deuteriua,  Free  radi^^^s, 
Hydreearboas. 
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5.    COMMUNICATDNS 


AD-411  767     Div.   5.  8 


AD-411  767     Div.   5.  8 
(TISTE/MA)  OTS  price  $1.75 


C4 

SOI 


Electronic   Narfare   Div.,    Air   Force   Avion! 

Aeronaatical    Systeas   Div..    Mrlght-Patter 

Force  Base,  Ohio. 

PRINCIPLES  OF  SYSTEMATIC  COOING  FOR  ERROt 

CORRECTION. 

Rept.  for  Jan  62-Mar  63, 

by  Bliaa  «.  Russell.  Juae  63,  56p. 

AF  ProJ.  4335,  Task  433529 

ASD  TDR63  439  Unclassified  report 

Report  on  Applied  Coaaunlcat ions  Research 
Air  Farce  Vahicles. 

Descriptors:  (•Coding,  Digital  systeas) 
(•Digital  systeas,  Cedlag),  Coaaunicatio 
theory.  Model  (Siaulat Ion) .  Reliability. 
Errors.  Probability.  Coaaunlcat  ion  systcji^s. 


he  report  is 
Ion  of  the  p 
'groap''  bia 
oaaaaicat lea 
ttlcs  of  typ 
irst  la  syst 
rd  arrays  aa 
al  aad  Intai 
lodel.   A  sla 
oaaunleat ion 
oaplete  sing 
ng  process  f 
utput.   The 
f  aaxlaaa  II 
he  cost  aad 
iscussed  In 
n  coaaoa  use 
nd  disadvant 
oaparing  the 
f  coded  aad 
uantitatlve 
iaple  shart 


essential 
rlnclples 
ary  codes 
s  systeas. 

leal  short 
eaatlsed  a 
d  then  are 
tive  sigai 
pie  aodel 

systea  is 
le  error  c 
roa  Input 
iapo  rt  ance 
kellhood  d 
effect  I ven 
general  te 

are  descr 
ages  dlsca 

Inforaati 
uBCoded  sy 
resalts  ar 
codes.  (Aa 


ly  an 
of  sy 
as  as 

Str 

code 
rraag 

give 
f  lean 
of  a 

used 
orrec 
signs 

aad 
etect 
ess  o 
ras. 
Ibed 
ssed. 
en  t  r 
steas 
e  giv 
thor) 


eleaentar 
steaat le. 
ed  In  digi 
ucture  aad 
s  are  expl 
eaeats  cal 
n  addition 
ce  by  a  ge 
one-way  dl 

to  lllutt 
tion  encod 
1  to  error 
salient  fe 
ion  are  st 
f  s  1  ap  1  e  c 

Evaluat  io 
and  their 

The  prob 
ansfer  off 

It  contid 
en  for  a  c 


y  dl 
or 
tal 
eh 
aineld 
led 


git 
rat 


Lab.. 
Air 


or 


Icas- 
rp« 
acter* 


<tand- 
al  physi- 
oaet fie 

1 

-  c  a 
lng-j4ecod- 

corjrected 
aturas 
ret  tied, 
odetl  'are 

f  aidtors 
advantages 
lea  jof 
Icieitcy 


ered 


oupla  of 


AO-411    790  Div.      5.    8.    18 

(TISTE/OUD)    OTS   price   $8.10 

litre  Carp.,   Bedford,   Mass. 

CROUNO-TO-AIR  TRANSMITTER.    ESS   INSTALLATldl 

MANUAL. 

Dec    60,    1v.    SR20 

Coatraet   AF33  600   39852 

BSD  T0R63  402  Uaclassiflad   raport 


and 


COMMUNICATK)NS  -  Division  5 

Detcriptortx   (•Radio  equipaent.  Radio 
ttationt),  (•Antiaircraft  defente  tytteai. 
Handbooks),  lattructioa  aaaualt,  Design,  Radio 
coaaunieation  tytteat,  Aatennai,  Radio  trant- 
aittort.  Electric  cablet.  Electrical  equipaent. 
Miring  diagraat.  Radio  receivert. 

Thit  aanual  docuaentt  the  inttallatioa  of  aa 
experiaental  ground-to-air  trantai tter-reeei ver 
facility  (GATR)  for  SAGE  weapoat  control.   The 
aanual  it  divided  into  three  chaptertt   Chapter 
1—  Concept  and  Detign;  Chapter  2—  Inttallatioa 
aad  Functional  Detcriptioa;  Chapter  3—  Equipaent 
specif ieatioBS.   Each  chapter  is  designed  for  a 
different  pjrpose  and  is  self-sufficient. 
Chapter  1  explains  the  purpote,  hittory,  and 
overall  fuactioa  of  the  GATR  installatioa; 
Chapter  2  saaaariset  the  overall  deiiga  aad 
detcribet  the  iastallatioa  aad  iatereoaaectioa 
of  the  fuactioaal  units;  Chapter  3  presents  the 
electrical  details  of  the  MITRE-desigaed  or 
aodlfied  equipaeat  aad  gives  the  detigaatioB 
of  goveroaent  furnithed  and  eoaaereial  equipaent. 
(Author) 


AO-412  330     Olv.   5 
(TISTM/AM)  OTS  price  $8.60 

Stelaa,  Inc..  Staaford,  Cobb. 

DEVELOPMENT  OF  TELcTYPcNRITER  AND  RELAY  TEST 
SETS  UGM-1. 

Final  rept..  25  Juae  58-31  Jaa  63. 
by  F.  Barr.  31  Jaa  63,  94p.  Rept.  ao.  6 
Coatraet  DA36  039te78120.  DA  ProJ.  3  89  21  723 

Oaelattlfied  report 

Oetcriptort:   (•Teletype  tyttea,  Teit  eqaip- 
aeat),  (•Relayt.  Tett  equipaeat),  Desiga.  Tett 
aethod,  Operatioa.  Analog-digital  coaputert. 
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AD-412   459  Div.       5,    8 

(TISTE/CAM)    OTS    price   $4.60 

Air  Force  Caabridge  Retearch   Labs.,    Bedford, 

Mass. 

SIMULATION    EXPERIMENTS    IN    TWO-MAY   CONTROLLED 

CARRIER    TRANSMISSION. 

by   Ronald   J.    Masse.      May   63,    45p. 

ProJ.    4610 

AFCRL   63   159  Unclassified   report 

Descriptors:       (*Coaaunlcation    systeas. 
Troposphere),    (•Siaul ation.    Analog   coaputers). 
Scattering,    Propagation.    Attenuntion,    Errors, 
Probsbillty.    SIgnal-to-nolse   ratio.    Microwave 
coaaunieation    systeas.    Radio   coaaunieation 
systeas.    Control,    Frequency    shift    keyers, 
Diversity   reception.    Radiofrequency   power, 
Radlofrequency   interference.    Reduction. 

A  ceatrelled  carrier   systea,    the  power  redactions 
dae   to   controlled  carrier   traasai sslen,    and   the 
resalts   of   an    analog  ceapatar   slaalatioa 
daaonstrating   varloas    aspects   of  controlled 
carrier   operation    are  diseassed.      In    addition, 
coaaunieation   perforaance   laproveaents   in 


Division  5  -  CX)BIMUNICAT]ONS 

tr*M*pl>*i''e  scattar  ■jrttaat  tliat  aajr  ka  abtaiaed 
tferaagii  tka  asa  af  caatrallatf  carriar  ara  cltad, 
aad  ralatatf  ta  earraapaadl ag  lapravaaanta 
aktaiaad  vltk  dlvaraitjr  aad  cadlag.   (4atkar) 


A0-i12  i64     Oiv.   5 
(TISTA/GCC)  OTS  prica  $2.25 

■leklgaa  0..  Aaa  Arbar. 

STUDY  ON  TCLEaETRT  AND  RANGE  SAFETY  TECHNIQUES 

FOR  ADVANCED  AEROSPACE  VEHICLES. 

Fiaal  rapt..  1  Fab  61-31  Mar  62, 

by  a.  a.  Nlekals  aad  L.  L.  Raaeb.   Jaaa  63.  73p. 

Caatraat  AF33  616  7890.  PraJ .  ^107.  Task  ^10711 

ASO  TDR62  1073         Daelatilfiad  rapert 

Oaieriptars:   (•Pkasa  laekad  eaaaaaieat iaa  tyi- 
fmt,    Talaaatar  sjrataas).  (•Talaaatar  ijrstaas, 
Pkaaa  laekad  eaaaaaleatiaa  tjrataas),  Palia 
■adalttiaa.  Cadiag.  Oaaadalat iaa,  Fraqaaaey 
aadalatiaa.  Aaraspaca  craft.  Gaidad  aistila 
raifas. 

Tka  rapert  eaasiits  af  faar  aara  ar  last  ia- 
dapaadaat  aoaograpka  eavariag  eartala  aspaeti  of 
tka  araas  af  bit.  aard  aad  fraaa  tyachroaisat ion 
far  raadaa  aearatara-ta-iaro  PCN  and  iapravad 
daaadalatiaa  af  Fa  tigaali.   (Aatkar) 


AD-i12  8i9     DI».   5 

(TisTa/aaa)  ots  prica  $2.60 

Raaa  Air  Davalapaaat  Caatar.  Criffiaa  Air  Farea 

Baaa.  N.  T. 

THE   DESIGN  OF    AIRBOiNE  RADIO   RELAY   COaNUNIC ATION 

SYSTEaS. 

br  Tadd  6.  at  111 aaa.  Jaly  63.  19p. 

RADC  Tn63  278         Uaelaaalfiad  rapart 

Daicripterit   ('Radio  ralajr  ayataai.  Daaign), 
(•Coaaaaicatiaa  ayataaa,  Caata).  Airbaraa, 
Naaarleal  aaalyala,  Eqaatiaaa. 


If  tka  ekaaaal  ea 
tka  tatal  diataae 
radta  ralay  eaaaa 
tka  ayataa  dasiga 
rakiela  raliablll 
raklelas  aad  tka 
la  aaek  a  aaaaar 
Tka  prablaa  eaaai 
aalaetiag  tkaaa  v 
aatiafy  tka  apaei 
axpraaaiaa  ia  dar 
eaat  ayataa.  Tka 
caat  dafiaad  para 
ayataa  ia  dlacaaa 


pactty  aad  rallakility  of,  aad 
a  ta  ba  apaaaad  by  aa  airbaraa 
aleatlaa  ayataa  ara  apacifiad, 
ar  aaat  ckaaaa  valaaa  far  ralay 
ty,  aaabar  af  radaadaat  ralay 
diataaea  batvaaa  ralay  vakielaa 
aa  ta  aatlafy  tka  apacl ficatiaa. 
darad  la  tkla  rapart  ia  tkat  af 
alaaa  la  aaek  a  aaaaar  aa  to 
ficatiaa  at  alalaaa  coat.   An 
ivad  far  tka  caat  of  a  aiaiaaa 

effect  af  tka  apacifiad  aad 
aatara  aa  tka  eaat  af  aaek  a 
ad.   (Aatkar) 


AO-413  388    Olr.   5.  1 
(TI5Ta/Aa)  OTS  price  |7.60 

Hasaltiae  Teekaical  DeTOlapaeat  Ceatar,  lac, 

ladlaaapolis,  lad. 

GENERAL  AVIATION  TRANSPONDER. 

Fiaal  aagiaeariag  rapt. 

30  Oct  62,  68p.  Rapt.  ao.  6103 

Coatraet  FAA  BRO  233.  ProJ.  108  8D 

Daclataifiad  report 

Deacriptertt   ('Traaapoaderi.  Dedga),  Traaa- 
alttar  raceivera.  Tkeory.  aodalators.  Test*. 
Data,  aixers  (Electreaie) ,  Teaperatare.  Palse 
diaeriaiaatora.  SaaaltlTlty.  Aircraft. 

Tkla  report  oatliaet  tke  deslga  aad  developaeat 
af  tka  Hasaltiae  Geaeral  Ariatioa  Traatponder 
(GAT).  lacladad  are  deicriptioas  of  tke  opera- 
tioa  of  tke  aait  aad  aa  accouat  of  tke  eagiaaer- 
iag  difficaltiea  lacarred.  tegetker  tritk  lllai- 
tratioae  of  tke  GAT  ayataa  aad  aalt  ickeaatlci. 
(Aatkar) 


AD-413  461      DiT.   5,  8.  28. 
(TISTB/OHD)  OTS  prica  $6.60 


30 


Nortkeaitera  U.,  Beaton,  Nats. 

STUDY  AND  INVESTIGATION  OF  SPEECH  DATA. 

Fiaal  rapt.. 

by  L.  Dolaaiky.  J.  T.  Barrs,  C.  R.  Heaard.  aad 

C.  Karia.  15  aar  63,  61p. 

Coatraet  AF19  628  389.  PreJ.  4610.  Taak  461002 

AFCRL  63  118  Uaelaaalfiad  report 

Deacriptorai   (•Speeeb  repreaeatatlaB.  Digital 
coapatari),  ('Speeck  recogaitioa.  latalligl- 
billty).  (eSpeocb  coapretalea.  Codlag),  (•Voice 
coaaaaieatioa  aystaaa.  Spaeck  coapraaaioa) , 
Data  proeoaaiag  ayataaa.  Teat  aatkoda.  Pattara 
racagaitiaa,  Spaaek. 

Spaeck  aigaala  preceaaed  by  a  Veeeder  aad  tke 
digital  voice  data  procaiiiag  ayataa  kave  beea 
coapared  vltk  claar-apaeck  aigaala  by  aaaaa  af 
iatelligibiiity  teata;  tka  quaatitativa  iatallig- 
ibility  degradatioa  «ai  aeasared  aader  varioaa 
ceaditloaa  of  Vocoder  Toiciag,  naiag  varying 
Buabara  of  qBaatixiag  lavela  far  tke  reprodneed 
tigaala.   It  aaa  foaad  tkat  (a)  tka  aajor  de- 
creaie  of  iBtalliglbillty  aaa  attribatabla  to  tke 
Vocoder  proceaaiag;  (b)  tke  redactioa  of  tke  ana- 
bar  of  qaaatisiag  lavela  kad  loaa  effect  apoa 
liateaer  coafidaaca.  but  ao  aatlcaable  effect 
apoa  iBtalliglbillty;  (e)  arroaaoaa  voiced  re- 
apoaaea  to  BBvoiead  aoaada,  preceaaed  by  tke 
■Vocoder,  coald  be  eliaiBBtad  ia  aaay  caaaa  by  a 
sappresaioa  of  tke  f rlcat iva-Toael  traaaitioa 
regioB  aad  (d)  tka  alialaatioB  of  tke  beginniag 
part  of  laltial  Tolceleas  fricativaa  in  clear 
spaeck  resalted  la  respoaaai  correapoadlag  to 
otker  coBSoaaati,  aest  fraqueatly  te  vaiced 
stopa.   (ABtkor) 


AD-413  471     Dir.   5 
(TISTB/AAR)   OTS  price  $2.60  ^ 

aickigaa  U. ,  Abb  Arbor. 

CURRENT  PROBLEaS  IN  SPEECH  COaaONICATION, 

by  GordoB  E.  PetersoB.  1963.  29p. 

Great  AF  AFOSR62  302 

AFOSR  5068 

OBclaaalfied  report 

Preaeated  at  tke  Coaauaicat lea  Seieaeea  Seaiaar, 
jBae  12,  1963.  at  tke  UBlversity  af  Florida. 

Deacriptorst   ("Speeck,  Coaauaicat lea  syateaa), 
Scieatific  reaearck,  Pkyaiology,  Neurology, 
aaacles,  Respiratioa,  Veice  eaaaaaieat ioa 
sytaaa.  Tkeory,  Acouitiea. 


AD-413  X74      Dlv.   5 
(TISTa/Aa)  OTS  prica  $1.60 

Roae  Air  Devalopaaat  Caatar.  Griffiaa  Air  Force 

Bate.  N.  ¥. 

A  aETHOO  OF  OBTAINING  AND  ANALYZING  DIGITAL 

ERROR  PATTERNS, 

by  Donald  G.  Iraa  aad  aaltar  R.  Rickard. 

Jaly  63.  13p. 

ProJ.  4519,  Taak  451903 

RADC  TDR63  255  Uaelaaalfiad  report 

Deicriptors:   ("Teletype  aystaaa,  Codlag). 
(*aa tkeaatical  aaalysis.  Data  proeassiag 
systeaa).  Probability,  Test  aetkoda,  Errora. 
Data. 

A  aetked  is  described  for  obtaiaiag  error  pattara' 
atatiatica  ea  depeadeat  digital  coaaanicatiaaa 
ckaaaels.   Uaiag  tkla  aetked,  experiaeata  aara 
aade  ea  a  tropoapkeric  acatter  ckaaael.   Tka 


error  atatiatica  gatkarad  ara  furtkar  aBaljjzad 
te  iadicate  tke  iaproveaeat  possible  ea  tb|j 
ckaaael  by  aaiag  a  burst-error  correctioa  laode. 
Curves  are  preaeated  skoaiag  tkis  iaprovealant 
as  a  faactiOB  of  reduced  inforaation  rate  mad 
digit  block  leagtk.   (Autkor) 


AD-413  479     Dlv.   5,  8 
VlISTa/Aa)  OTS  price  $7.60 


d.    aass. 

ITING 

H 


Air   Force   Caabridge   Retearcb    Labt.,    Bedfor 

ACCURATE   LOG   AND    INVEKSE-LOG   FUNCTION    GEN_ 

CIRCUITS:       FOR    USE    IN    DIGITAL    VOCODER    PITC 

CHANNEL. 

by  Laaraace  V.  Kriger.   Juae  63.  66p. 

ProJ.  4610 

AFCRL  63  186  UBClassified  report 


Deicriptors:  (•Electreaie  equipaeat.  Cir  iliita) . 
(•Spaeck  traBsaisslon.  Electreaie  equipaiiit). 
Diodes  (SeaicoBducters) .  FaBCtioas,  Tkea ry, 
aatkeaatlcal  aaalysis.  Geraaaiua.  Data,  tbadiag. 
Geld,  RaslataBca  (Electrical),  Nataerka.  | 

A  novel  syatkesis  teckaique.  eapirical  ia  iV- 
ture.  is  developed  for  diode-resistaace  fu  lo- 
tion generatioa  circaits  attaining  accuracf^a 
bigker  tkaa  tkeoretically  possible  by  clas^ie 
aetkods  of  peiceHiso-llaear  approxiaatiaa. |  By 
tke  teckaique,  aaalog  sigaali  applied  to  a | boB- 
liaear  fuactloa  generatiag  aetaork  traasi tioaal- 
ly  saitck  diode-resiatance  aetaork  braackel^ 
Carvi-liaear  ratker  tkaa  piecevise-llBear  ib- 
proxiaatioa  segaeats  ara  tkus  geaeratad.   TJils  is 
acbieved  by  resistive  BOB-liaear  aetaork  atfceaua- 
tiaa  teckaiqaea  aklck  take  advaatage  ef  t^h' 
traasitiaaal  raaistaace  states  assiBBlated{|>y  a 
geraaaiua  dlade  dariag  its  saitckiag  cycle!   Tke 
resultiag  aetaark  atteatuatiaa  ckaractariaUc  caa 
tkus  be  aade  te  closely  approxiaate  a  aeaoibaic 
faactiaa.   Ia  particular,  logaritkaic  aad  ^K- 
peaeatial  ( laTerae-log)  fuactioa  geaeratiad  teck- 
■iques  are  diacribed.   To  Justify  tke  eapl^^cal 
syatkasis  teckaique,  a  varied  tkeoretical  Ifealy- 
lis  is  first  carried  out.   Logaritkaic  aad  ex- 
peaeatial  fuactieas  are  grapkically  aad  aafjie- 
■atically  revieaed.   A  aeval  preseatatioa  if 
diode  ckaracteristics  aad  tkeir  equivaleatj^ir- 
caits  is  givea.   Classic  faactiaa  gaaeratiig  cir- 
cait  tkeory  is  ravlaaed  aaiag  a  basic  aedel  frea 
■kick  tke  traaaitiaaal-raaistaBce  aedel  is  tkea 
developed.   lapleaeatatioa  af  tke  dyaaalc  iibdels 
iato  tke  AFCRL  digital  vocoder  aad  data  prdtessor 
is  described  iacladiag  tables  ef  qaaatua  fre- 
qaeacies  aad  voltages,  callbratlaa  data  aad  cir- 
cait  diagraas.   (Aatkar) 


AO-413  538     Div.   5,  1 
(TISTa/Aa)  OTS  price  $13.50 

Littoa  Systeas,  lac.  Caaega  Park,  Calif. 

SiaPLIFIED  PSK  DATA  TERaiNAL. 

Fiaal  rept. 

Juae  63,  1». 

Coatraet  AR0S616.  PreJ.  112  21  ID 

Uaclassified  report 

Deacriptorst   (•Pkaae  sklfters,  TransaitUr 
receivers),  Desiga,  Tkeory,  Operations,  1 4du- 
lators,  Circaita,  Gates  (Circuits),  Test  aetk- 
ods, aeasareaeat,  Aaplifiers,  Digital  ret^rdiag 
systeas,  Tests,  Priated  r.ircaits.  Data,  ' 
aalfuactioaa. 

Tkis  report  describes  a  digital  data  teraiiiil 
■siag  a  dif fereat ial ly  cokereat  pkase-skift  key- 
ing aodulatioB  teckaique.   Tke  data  teraiail  aas 
developed  to  deaonstrate  tke  pract icabi lit)  of 
tack  a  device  for  Federal  Aviatioa  Ageacy  itr  to 
tronad  data  traasfer  applicat loaa.   Ia  tke  fesiga 
•f  tke  data  teraiaal,  priaary  eapkasis  aas  iiivea 


COMMUNICATIONS  -  Division  5 

to  factara  akick  aould  result  la  teekaical  aia- 
plicity  aad,  ia  aubsequeat  developaeat s,  saall 
sise  and  aeigkt,  aad  low  productiea  cost.   Tke 
data  terainal,  akile  considered  a  breadboard,  ia 
coataiaed  in  a  sbock-aounted  1/2  ATR  case  and  ia 
constructed  usiag  plug-ia  printed  circuit  carda. 
(Autkor) 


AD-413  612    Div.   5,  18 
(TISTP/PCR)  OTS  price  $7.60 

laternatioaal  Electric  Corp.,  Paraaas,  N.  J. 

STRATEGIC  AIR  COaaAND  CONTROL  SYSTEa  (465L). 

aoatkly  teat  progress  rept.  aa.  22.  21  aar- 

20  Apr  63. 

20  aay  63,  64p. 

Coatraet  AFI9  626  8 

ESD  TDR63  378         Uaclassified  report 

Descriptors:   (•Coaaand  aad  coatrol  systeas. 
Strategic  Air  Coaaaad),  Data  traasaission  sys- 
teas. Data  precessiag  systeas.  Display  sys- 
teas, Ceabat  iaforaatioa  ceatera.  Coaaunlcatioa 
systeas.  Digital  systeas,  Lauacking  sites, 
Coapatibility,  Instructioa  aaauals.  Ground 
wupport  equipaent,  Coaputers.  aaiatainability. 
Guided  aissiles  (Surface  te  surface).  Strategic 
weapoas.  Tests,  Air  Force. 


Tke  Systea  Test  Facili 
ly  for  deaonstratioas, 
tests  on  equipaeat  las 
frea  tkese  tests  are  a 
Systea.  Activities  gr 
aission  Subsystea  incl 
ckeckeut  of  tke  £DTCC 
pleted,  aad  is  in  prog 
RCC's  ia  tke  field  wer 
Here  investigated  aitk 
aas  ao  sigalficaat  tes 
tioB  is  proposed  for  t 
Test  specif icatioas  fo 
for  tests  aad  eperatib 
liability  aad  RFI  test 
eastrals.   (Autkor) 


ty  (STF)  is  used  effective- 

siaulated  tests,  and  real 
tailed  in  tke  STF.   Data 
sed  ia  plaas  for  tke  465L 
ouped  UBder  tde  Data  Trans- 
ude tke  folloaing:   On-site 
at  Offutt  kas  been  coa- 
ress  at  aestover.   Four 
e  tested  aad  tkree  RCC's 

tke  Offutt  EDTCC.   Tkere 
tiag  of  tke  DPC.   A  selu- 
ke  RFI  probleas  la  the  DOC. 
r  AGE  and  coaputer  prograas 
a  are  being  prepared.   Re- 
ing  are  coatiauing  ea  seae 


AD-413  741 

(TISTa/Aa) 


Div.   5 
OTS  price  $2.60 


Aerospace  Inforaation  Div.,  aaahiagtea,  D.  C. 

NONUNIFORa  TRANSaiSSION  LINES. 

10  July  63,  28p. 

AID  Rapt.  T63  96       Uaclassified  report 

Traaa.  frea  Neodnerodnyye  linii.  Radiotakkaika, 
6:5.  pp.  38-46.  Sep-Oct  1951.  and  Sintei 
neodnorednykk  liniy  po  sadannya  chastotaya 
kkarakteriatikaa.   Radiotakkaika.  7:6.  pp.  55-66, 
Nov-Dec  1952. 

Daaeriptera:   (•Tranaaissioa  lines,  Nonlinear 
aystaaa).  Tkeory,  Networks.  Differential 
aqaatioaa.  Dasiga.  Fourier  aaalyaia. 
Probability. 


Tka  tkaory  of  BOBkoaogeaeeua  11 
it  possible  to  iavestigata  nenk 
Hitk  arbitrary  variatioa  in  lin 
(variatlea  ef  paraaeters  in  tor 
ia  a  topic  ef  tkis  report.  Net 
nonkoaegeneous  lines  based  ea  t 
or  output  frequeacy  characteris 
witkin  tke  context  of  tke  autho 
noakoaogeneous  lines.  It  is  sh 
probleas  concerning  wideband  aa 
linaa  and  leaat  reflecting  saoo 
reducible  to  aa  iatagral  equati 
certaia  suppleaeatary  condition 
traaafora.   (Autkor) 


aaa.  wkick  aakes 
oaogeneous  lines 
ear  paraaeters 
as  of  lengtk) . 
kods  of  designing 
keir  given  input 
tics  are  discussed 
r's  tkeory  of 
owe  tkat  typical 
tckiag.  filter 
tk  traasitioas  ara 
en  wkich  under 
s  becoaes  a  Foariar 
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AD-A13  823  Dlv.      9.    13 

(TISTE/HA)   OTS   prle«  $12.50 

Nkltt   Eltctrougneties.    lac,    Bvtkeida.    Id. 

ARCHITeCTORAL    INTERFERENCE   DATA. 

riaal  rtpt. 

20  Aa«  63.  1v. 

Caatraet  AF30  602  2691.  ProJ .  A5iO.  Task  45i003 

RADC  TDR63  312  Uaclattlfiad  rapert 

Daacrlptorat   (•Radiofreqaaaey  iatarfaraaea, 
CaaatarBaasirti),  Oadargroaad  stractarai, 
Datiga,  Shialdlag.  Baadad  Jalati.  Lightalag 
arraatara.  Sita  lalaetioa.  Haraaale  aaalyils. 
Corroslaa.  Craaad  (ElaetrUal) ,  Radiatioa 
kaurds.  Haadbooks. 


Tkis  raport  covari  tka  rasalt 
tigatiea  of  tka  prlMry  probl 
•kialdiag  aad  groaadlag  at  re 
iatarfaraaea  pkaaoaeaa  sack  a 
aad  karaeaic  gaaaratioa.  Tkis 
ia  tka  for*  of  a  kaadbook  «ki 
stractarai  dasiga  wkick  skoal 
■iaiBisa  iatarfaraaea  associa 
Tka  kaadboak  snterial  is  pros 
saetioast  (1)  Coastractioa  a 
(2)  Ceaatractioa  balon  Groaad 


s  of  aa  iavas- 
aas  of  boadlag, 
lated  to  poteatial 
s  coroaa,  ligktaiag. 
report  is  preseated 
ek  provides  specific 
d  be  utilised  to 
ted  «itk  stractares. 
eated  ia  tMO  aajor 
bove  Groaad,  aad 
(Aatkor) 


A0-i13  835      I>1».   5.  15 
(TISTI/TCe)  OTS  price  $1.60 

!•■•  Air  Oevelepaeat  Ceater,  Griffiss  Air 

Perce  Base.  N.  T. 

■-ART    SIGNALLING  AND   BALANCED    INCONPLETE   BLOCK 

DSSIGNS. 

Fiaal    rapt.. 

by   Alfred   S.    Kebos.    Jaae   63.    Up- 

PreJ.    4519.    Task  451903 

lADC   TDR63   256  Oaclassified   report 

D«a«vipt«rsi      (•Coaaaaicatioa   systaas.    Digital 
systeas).    (•Sigaals.    Codlag).    (•Cediag. 
■atrix  algebra),   Ceaaaaieatiea  tkeory.    Errors. 
Probability. 


A  sot  o 

peraata 
correla 

diSCHSS 

code  to 
design 
are  pre 
of  a  bi 
traasai 

ased  to 
Hkick  t 
aotad, 
less  tk 

sigaall 
ortkogo 


f  code  wo 
tioa  of  b 
tioa  fuac 
ed.   Tbe 
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AD-413  982    Di¥.   5.  18.  1 
(TISTN/AN)  OTS  price  |2.60 

Jaasky  aad  Bailey  Div. .  Atlantic  Researck  Corp., 

■askiagtoa,  0.  C. 

RESEARCH  ON  ADVANCED  DATA  TRANSMISSION  TECHNIQUES 

FOR  AIRBORNE  :LARLY  WARNING  COMMUNICATIONS 

27  Apr  61.  19p. 

Coatract  AF^B  6OO  1654 

Oaclassified  report 

Oescriptorsi   (*carly  warning  tystaas.  Dasiga), 
(•Traasaissioas,  Data).  Probability,  Statistical 
aaalysis.  Prograaaiag  (Coaputers),  Data  proc- 
essiag  systeas,  Detection,  Detectors,  Meteors,- 
lastraaeatatiea. 


Statistical  data  oa  certaia  perforaaace  charac- 

teristi 

cs  are  aeeded  before  desiga  of  practical 

aeteor 

scatter  data  link  systeas  caa  be  accoa- 

pushed 

Tkese  data  include  tke  probability  dis 

tribati 

ons  for  tke  tiae  intervals  between  useful 

aeteor 

bursts,  data  oa  aeteor  burst  daratioa. 

seasons 

1  and  diurnal  variations  in  average  duty 

cycle. 

aad  tke  like.   It  is  kigkly  desirable  to 

obtain 

tkese  data  for  a  raage  of  frequeaciet. 

propagi 

tioa  patk  leagtks,  traasaitted  power. 

aateaai 

gala  ckaracteristics,  receiver  seasi- 

tivities  aad  bandwidths.   (Aatkor) 

6.    DETECTION 

AD-412  306     Div.   6 
(TISTP/JP)  OTS  price  $6.60 

ITT  Federal  Labs..  Nutley,  N.  J. 

SOLID  STATE  TACAN  MONITOR. 

lateria  rept. , 

by  F.  M.  Griffee  aad  J.  B.  Carocari.  Feb  6|3l,  56p. 

Coatract  AF19  604  8459 

ESD  TOR63  220  Uaclassified  report 

Descriptors:   (*Moaltors,  Solid  state  pk|y'sics), 
Modales  (Electroaic) ,  Circaits,  Radiof re^aeacy 
geaerators,  Traasponders. 

Tke  iaitial  desiga  of  a  aoaitor  for  use  as  {part 
of  a  solid-state  TACAN  groaad  systea  is  di 
cussed.   Teckaiqaes  developed  for  specific 
problea  areas  are  covered,  aad  experiaeat 
salts  obtaiaed  froa  a  breadboard'  aodel  gi 
Tke  possible  iaplicatioas  of  tke  prograa  o 
future  TACAN  developaeat  are  exaaiaed  aad 
recoaaendatioBs  aade  for  tke  fature  coarse  |of 
developaeat.   (Aatkor) 

AD-412  402     Div.   6 
(TISTP/JEA)  OTS  price  $21.00 

Denver  Researck  Inst.,  Colo. 

BALLOON  FLIGHT  OF  JULY  16,  1962. 

Flight  data  rept.  ao.  8,  Vol.  1. 

by  David  C.  Murcray,  Jaaes  N.  Brooks,  Jay  f 

Green  aad  Marie  M.  Morkiag.  28  May  63.  1v. 

Coatract  AF33  616  7633 

Uaclassified  report 


al 


re- 
rteai 


Descriptors:  (*Iafrared  r 
grouad),  (•Backgrouad.  Mea 
Radioaeters,  Autoaatic,  Co 
poaads,  Salfides,  lafrared 
Statistical  data,  lafrared 
eqaipaeat. 


adiatioa.  Back- 
sureaeat),  Bel  leoas, 
oliag,  ladiua  !|Ba- 
deteetors,  Aa  iisutk, 
filters.  Ball  >|»b 


itea 
Troa 


The  resalts  obtaiaed  oa  a  balleoa  fligkt  afide 

■1th  aa  autoaatic  prograaaed 

is  preseated.   Tke  equipaent 

Ft.  Haiawrigkt,  Alaska,  July 

radioaeter  was  eqaipped  witk 

cooled  loSb  cell  as  a  detect 

■ere  aade  of  tke  lafrared  be 


radioaeter  sy 

was  lauacked 

16,  1962.   Tkk 

a    liqaid   oxyg  ip 
or    and  aeasuretaents 
ckgrouad    radiatioa    ii 

between   1.8   ti 


$.0  aiereas.      (Autkor) 

AD-412   742  Div.      6,    26 

(TISTP/JEA)    OTS   price  $4.60 

Saata   Barbara   Researck  Ceater,    Goleta,   Cal^' 

PRODUCTION    ENGINEERING   MEASURE    PbSe    INFRARB$ 

DETECTORS   -   TYPE    IR-200    FORM   2    PER    SPECIFI(}AT 

$CS-34A. 

Quarterly  progress  rept.  ao.  1,  1  JaB-31  14^' 

by  G.  H.  Cook.  31  Mar  63.  If.  TP63  55 

Coatract  OA36  039AK01466 

Uaclassified  report 

Descriptors:   (•lafrared  detectors,  laav 
factariag  aetkods) ,  Desiga.  Productioa, 
Lead  coapounds.  Sulfides,  Quality  coatraf 
Military  reqaireaeata. 


Tke  prograa 
dticribed. 
eatioas  for 
is  tkeir  ear 


plaBBiag  kag  beea 
Eagiaeering  drawl 
tke  detector  kave 
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coapleted   an<     is 
ngs    nnd    specifl- 

beea  coapletfd 
St  eqaipaeat 


been   asked    t 

Esgiueeriag 
ftbricatioB 
Qaality   coat 
faaiiiarisat 
■ccoapllskad 


0  clarify  iteas  i 
saaples  of  tke  de 
aad  skould  be  del 
rol  aad  productio 
ioB  witk  tke  dete 
duriag  tke  eagia 


USAEMA 
a  questioB. 
tector  are  ia 
ivered  oa  scko(lBle. 
a  eBgiaeeriag 
ctor  is  beiag 
eerlBg  saaple 
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lias 


DETECTDN  -  Division  6 

fabricatioa.      Tke  faailiariiatioB    period   is 
beiag   used   to   establisk   tke   basic   requireaents 
for    quality   coatrol    procedures,    aaauf acturiag 
seqaeace,    aetkods   aad   tiae  deteraiaatioas,    and 
aaterials   requireaeats.    (Aatkor) 


AD-412  878  Div.      6 

(TISTP/JEA)    OTS   price  $21.00 

Oeaver  Researck  last.,  Colo. 

BALLOON  FLIGHT  OF  JULY  16.  1962, 

by  David  G.  Murcray,  Jaaes  N.  Brooks,  Jay  0. 

Greea,  aad  Marie  M.  Morkiag.  5  Jaly  63.  353p. 

Fligkt  data  rept.  ao.  8.  vol.  2 

Coatract  AF33  6l6  7633 

Unclassified  report 

Report  oa  Voluae  II  UV  Data. 

Descriptors:   (•Ultraviolet  radiation.  Back- 
grouad). (•Backgrouad.  Measureaeat) .  Ultra- 
violet detectors.  Radioaeters.  Bellooas, 
BallooB  eqaipaeat,  Autoaatic.  Ultraviolet 
filters,  ScaaaiBg,  Saa.  Aziaatk. 

Tke  resalts  obtaiaed  oa  a  balleoa  fligkt  aade 
witk  an  autoaatic  prograaaed  radioaeter  systea 
are  presented.   Tke  eqaipaeat  was  lauacked  froa 
Ft.  MaiBwrigkt.  Alaska.  July  16.  1962.   Tke 
radioaeter  was  equipped  witk  a  pkotoaultiplier 
detector  end  aeasureaents  were  aade  of  tke  ultre- 
violet  background  radiatioB  in  tke  waveleagtk  re- 
gioB  between  200  ailliaicrons  to  380  allliaicrons. 
(Autkor) 


AO-412  919     Div.   6,  26 
(TISTP/JEA)  OTS  price  $4.60 

Texas  Nuclear  Corp.,  Austin. 

PRODUCTION  ENGINEERING  MEASURE  TO  INVESTIGATE 
PROPERTIES  OF  INDIUM  ANTIMONIDE  AND  TO  PROVIDE 
801-C6  INFRARED  DETECTORS. 
Quarterly  progress  rept.  ao.  1,  27  Dec  62- 
27  Mar  63, 

by  Robert  L.  Saytke  and  Milliaa  L.  Kolaader. 
Aag  63.  37p.  Rept.  ao.  04  63  4 
Coatract  DA36  039aac01463S,  ProJ.  S4089  . 

Uaclassified  report 

Descriptors:   (•lafrared  detectors,  Maaufac- 
turiag  aetkods),  ladiaa  coapouads,  Antiaony 
coapounds.  Resistance  (Electrical),  Noise, 
Productioa.  Pkotoconductivity. 

Tke  properties  of  pkotocoaductive  indiua  aati- 
aoaide  are  studied.   Nork  is  ia  tkree  distiact 
pkases.   Tke  first  pkase  coasists  of  work  per- 
foraed  froa  start  to  skipaeat  of  tke  secoad  group 
of  eagiaeeriag  saaples.   Tke  secoad  pkase  is  a 
pre-productioa  pkase  ia  wkick  fiaalized  plaas  aad 
processes  are  deterained  in  preparatioa  for  tke 
productioa  run.   Tke  tkird  phase  is  perforaaace 
of  the  production  run.   (Author) 


AD-412  987     Div.   6.  8 
(TISTP/RD)  OTS  price  $4.60 

MITRE  Corp.,  Bedford,  Mass. 

RADAR  SYSTEMS  AND  TECHNIQUES  DEPARTMENT  ADVANCED 

DEVELOPMENT  SUBDEPARTMENT  QPR  JULY  1,  1962  - 

SEPTEMBER  30,  1962. 

Jane  63,  36p.  Rept.  no.  PM22  18 

Cent  met  AF33  600  39852,  Projs.  602  and  750 

ESD  TDR63  247  Uaclassified  report 

Descriptors:   (nRadar,  Test  equipaent  (Elec- 
tronics), ("Radar  eqaipaeat.  Tests),  Real  tiae. 
Delay  liaes.  Correlators. 


SI 


Division  8  -  DETECTION 

Thlf   docuaent    reporti    the   progress    of   the   Advanced 
D«*olopaeiit    Siibdepartaoiit    froa  J«ly   1,    1062   to 
S«pt«aber    30.    1962.      The   »erk   of    the    Sabdepartaent 
preseatly    coattrs    aboat    the   design    and    fabrication 
•f   aa    axperlaental    test-bed    radar    facility   which 
■ill   bo   Bsod   to   tost    and   evalaate    the    applicabil- 
ity  of  eertalB    radar    techniqaes    and   coaponents    to 
■*•'"»•■•«".    ioag-raage    radar   probleas.      Coaplea- 
•■tary   activities    Inelade  developaent    aork    load- 
lag   to    laproved    radar    coapoaeats.       (Aatbor) 

A0-i13   131  Dlv.      6 

(TISTP/ABS)    OTS   price   $2.60 

Naval    Ordnance    Lab..    Corona,    Calif. 
PROPERTIES   OF    PHOTODETECTORS .       PHOTODETECTOR 
SERIES.    58TH    REPORT. 

^',":    '•;**!*■■"■•    *•    ^-    "aaglo   aod    J.    D.    Merriaa. 
1    Joly    63.    22p. 

"0'-'^   5«8  Onclasslfied    report 

Oescrlptorsi       (•Infrared   detectors,     Infrared 
phetocondaetors).     (•Infrared   photocondaetors 
Infrared   detectors).     Indiaa    alloys.    Arsenic 
alloys.    Interaotallic    coapoands,    Theraocoaples 
Load   coapoands,    Salfidos.    Data,    Detectors 
Thoralstors,    Boloaeters,    Blackbody    radlatioa. 


This  report  presents  the  resalts  of 
aado  oa  eight  photodetectors.  It  I 
shoots  oa  aa  ladlaa  arsenide  cell  f 
Optical  Systeas;  a  theraocoaple  fro 
loodor  *  Ceapany;  a  theraittor  bolo 
Sorvo  Corporation  of  Aaerica;  and  1 
colls  froa  Infrared  Indastries,  Inc 
Treat  Coapaay.  It  will  be  noted  th 
coadacted  on  the  theraoeoaplo  and  t 
!*■•<•''.  the  blackbody  response  «as 
500.  10;  in  all  other  cases  It  was 
500.    860.       (Aathor) 
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*0-i13  438     Div.   6,  12 
(TISTl/PCI)  OTS  price  is.lO 

■••lag  Co.,  Seattle,  Hath. 

FUNCTIONAL  TEST  REQUIREMENTS  AND  PROCEDURES  FOR 

IISTRAI  CHECKOUT  EQUIPMENT. 

?7  r.K^,'"'?''  "n  ■•  "••■•"'  •■<«  E.  L.  Blaad. 
17  Feb  61,  iv.   Decaaent  ao.  D2  9^Z8  6 
Coatraet  APO^  6^7  289 

Uaelassified  report 

Ooseripterst   ("Gaided  aissile  trackiag  svi- 
tOBs,  Gaided  aissile  raages).  Radar  trackiag. 
■adar  oqaipaeat.  Test  aethods,  Checkoat  proei- 
dares.  Checkoat  eqalpaeat.  Gaided  aissile* 

ISarface  to  sarfaee).  Strategic  weapoas,  Traas- 
poaders,  lastraaeatat ioa.  Radio  beacoas   Dis- 
play systeas,  Coatrol  paaels,  Gaided  aissile 
batteries.  Test  eqaipaent,  Vaveguidet,  Power 
sapplies.  Voltage  regalators.  Mixers  (Elee- 
troBie),  CalibratioB. 


This  docaaeat  establis 
procedares  for  the  che 
ia  the  MISTRAM  Trackia 
replace  the  preseat  Ax 
•s  the  priaary  Raage  S 
the  HiaatOBaa  Prograa 
aad  ON.  The  oqaipaeat 
1*0  Prograa  oaly  aad  h 
oporatioaal  weapoa  sys 
docaaeat  establishes  t 
Beats  aad  describes  th 
MISTRAM  Traaspoader  Sa 
Soetioa  3  of  this  doca 
procedoros  for  the  Rod 
Uait  of  the  lastraaoat 
Coasolo.   (Aathor) 
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AD-413  4U     Div.   6.  8.  30.  33 
(TISTE/OHD)  OTS  price  |9.10 

Auerbach  Electronics  Corp..  Philadelphia.  Pa 
BEACON  PROCESSING  EQUIPMENT  DESIGN  STUDY 
Fiaal  ropi. 

Jaae  63.  50p.  Rept.  no.  108  107  90 
Contract  FA  MA4245 

Uaelassified  roport 

Descriptors:   (-Air  traffic  control  systeas 
Data  processing  systeas),  (•Data  processing' 
systeas.  Radio  beacons).  Digital  systeas, 
Codiag,  Target  recognition.  Raages  (Distance). 
Asiauth.  Specifications,  Design.  Coaputors 
Coaputer  storage  devices. 

A  dasiga  is  dtseribod  for  a  beacon  processing 
oqaipaont  (BPE)  which  is  intended  for  inclusion 
in  the  air  traffic  control  subsystea  of  the'NAUS 
The  BPE  accepts  beacon  video  and  generates  a 
digital  positioa  and  beacon  code  report  for  each 
target  detected.   The  BPE  contains  two  functional 
aaits:   a  reply  detection  unit  and  a  target  de- 
tectioB  uBit.   The  reply  detection  units  senses 
reply  code  traias  and  genorates  a  digital  reply 
aessage  coataiaiag  raage.  axiauth  and  code  for 
oaeh  target  reply  received  oa  each  radar  sweep. 
The  target  detection  unit  correlates  replies 
received  on  successive  radar  sweeps,  perforas 
target  detection,  deteraiaes  center  of  axiauth 
processes  identity  and  altitude  reply  codes,  aad 
geaerates  target  reports.   The  design  is  straight- 
forward aad  capable  of  beiag  iapleaented  with 
readily  available  coaponents.   A  proposed  spoc- 
ificatioB  for  the  BPE  is  provided  ia  aa  Appeadix 
(Author) 


AD-413  975    Div.   6 
(TISTP/F£M)  OTS  price  $3.60 

IIT  Research  last..  Chicago.  III. 

UNCOOL^D  IR  DETECTOR  FOR  THE  TEN  MICRON  REGION 

Quarterly  rept.  ao.  1.  1  Mar-31  May  63. 

jRF?6i52"  °'  ^""■"-  '°  •'"■•  6^-  23p.  Ropt.  ao. 

Contract  NOw63  0574c.  Proj.  16032 

Unclassified  report 

Descriptors:   (•lafrarod  detectors.  Desiga). 
(•PhotocoBdactivity.  Crystals).  Cadaiaa  coa- 
pouBds.  Sulfides.  loaisation.  Heat,  Particles. 
Light  pulses.  Optical  equipaent,  Lenses. 


A  saaple  holder  aad  flash  apparatus 

stracted  for  aoasurlag  the  photocoo 
spoase  of  cadaiua  sulfide  crystals 
palses  of  light.  The  aia  of  this  r 
obtaia  ovidoBce  of  photocoaductivit 
theraal  ioaixatioa  of  aeatral  parti 
by  the  light.  There  is  soae  evidea 
1  particles  have  coatribated  to 
t  whoa  certaia  seasitive  locatio 
stals  are  lllaalaatod.   This  is 

BBticlpated  behavior,  aad  exper 
gress  are  dosigaed  to  reaove  aab 
preseat  evidence.  The  decay  ch 
the  photocoBdactivity  rosaltlag 
oad  pulses  of  light  proved  to  be 
ipheral  avoBue  of  research.  The 
the  aeasured  decay  rates  is  laco 
Ijrsis  of  these  rates  proaisos  to 
oraatloa  conceraiag  llfetlaes  of 
ps.   (Author) 
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7.    ELECTRICAL  EQUIPMENT 

AO-411  858     Div.   7.  20.  12 
(TISTA/CEC)  OTS  PRICE  13.60 

■oBsanto  Research  Corp..  Dayton.  Ohio. 

HIGH  TEMPERATURE  THERMOELECTRIC  RESEARCH. 

Qaarterly  progress  rept.  no.  5,  1  Jan-29  Ma^  63, 

by  C.  M.  Henderson.   29  Mar  63,  42p 

Contract  AF33  657  7387,  ProJ.  8173,  Task  81^302  9 

AEC  Rept.  BO.  NP12763   Unclassified  report 
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AD-412    337  Div.       7 

(TISTE/AAR)    OTS    price   $2,75 

Bendix  Corp.,    Cincinnati,    Ohio. 

PIEZOELECTRIC    CHARGER    CD   V-751X. 

Fi  nal  rept. , 

by  R.  Lehaaa  aad  John  Stirnkorb.  9  July  63. 

69p. 

Contract  OCD  0S62  63 

Unclassified  report 

Descriptorst   ('Dos iaeters,  Generators), 
(*Piexoelectric  crystals.  Generators), 
Radio  aeter.  Radiological  dosage,  Measare^ 
aent.  Electricity.  Energy,  Ceraaic  aateri 


The  desiga,  developaent  aad  fabricatiea  of 
radiological  dosiaeter  charger,  which  uses 
piesoelectr ic  ceraaic  crystals  to  generate  jtjht 
electrical  energy  aad  a  leBS  systea  for  extarnal 
aabient  light  only,  is  described.   This  chadger, 
presently  designated  OCD  Itea  No.  CD  V-751XL 
has  been  developed  as  a  possible  replaceaeni 
for  the  traasistor ixed  charger.  OCD  Itea  No. 
CD  V-750,  but  requires  no  batteries;  theref)lre, 
it  has  loag  shelf  life.   The  effects  of  stajtHc 
stress  oa  the  piexoelectr ic  properties  of 
different  ceraaic  aaterials  were  studied  aa ^ 
basic  foraulas  derived.   Studies  showed  thall  the 
charge  generated  by  the  application  of  forcn  to 
the  piesoelectr  ic  aaterial  was  directly  pro -j 
portional  to  force  and  to  the  aaterial  consttaat 
but  was  not  dependent  on  the  sixe.   The  aatprisl 
' ■ coastaats* •  varied  with  stress,  however, 
particularly  at  high  stress  values,  so  the  kjixe 
and  shape  affects  the  charge  oatput  indirecfcily. 
The  charger  is  capable  of  using  either  aaturial 
saalight  or  coacentrated  sources  of  light  s  Mch 


Is. 


ELECTRICAL  EQUIPMENT  -  Division  7 

as  rooa  light  fixtures,  flashlights  or  candles. 
All  perforaance  and  env ironaental  test  require- 
aeats  ware  passed  on  the  prototype  chargers 
except  t>itt  for  haaidity.   Modifications  to 
the  prototypes  are  suggested  which  should  correct 
this  haaidity  problea.  (Author) 


AO-412  340     DIv.   7,  26,  11 
(TISTE/JWS)  OTS  price  19.10 

Rotron  Mfg.,  Co..  Woodstock,  N.  Y. 

THE  DEVELOPMENT  OF  GAS  LUBRICANTED  BEARINGS  FOR 

USE  IN  BLOVER  AND  FAN  MOTORS.   PART  I. 

Fiaal  developaeat  rept.,  7  Jaae  62-7  June  63. 

25  Juae  63,  97p. 

Coatraet  N0bsr87522 

Unclassified  report 

Descriptors:   (•Gas  beariags,  Desiga), 
(•Jouraal  bearings.  Gas  beariags),  (•Thrust 
beariags,  Gss  bearings),  Haadbooks,  laduction 
aotors.  Electric  aotors.  Blowers,  Environaental 
tests.  Loading  aechanics.  Tables,  Test  equip- 
aent. Test  equipaent  (Electronics),  Mathe- 
aatical  prediction. 
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AD-412  415     Div.   7.  12 
(TISTE/JBM)  OTS  price  $5.60 


Boeing  Co.,  Seattle,  Mash. 

QUALIFICATION  TEST  REPORT  FOR  MODEL  SPECIFICATION 

S-1 33-1 12-1 -26,  AND  QUALIFICATION  SUPPLEMENT  I 

THEREOF,  ARRESTER  SET,  ELECTRICAL  SURGE,  LAUNCH 

CONTROL  FACILITY. 

by  R.  P.  Carltoa.  15  Fob  63,  55p.  Docuaent  no. 

02  13288  2 

Contract  AF04  647  289 

Unclassified  report 

Descriptors:   (•Lightning  arresters,  Perfora- 
aace  (Engineering)),  (•Electronic  equipaent, 
Transients),  Launching  sites.  Fungi,  Environ- 
aental tests.  Electric  insulation.  Electric 
discharges.  Resistance  (Electrical).  Haaidity, 
Shock  resistance.  Teaperature.  Vlbratioa, 
Specif icatioas. 

This  qualif icatioB  report  covers  the  qaalifica- 
tion  testing  of  the  Arrester  Set,  Electrical 
Surge.  MX-3854/GSH-4.  (Author) 


AD-412  597 
(TISTE/CAM) 


Div.   7,  8 
OTS  price  $10.10 


Aero  Gee  Astro  Corp..  Alexaodria,  Va. 

STANDARD  PONER  SUPPLY  MODULES. 

Fiaal  rept. 

12  Juae  63.  114p. 

Coatraet  N62269  1448 

NADC  EL6322  Uaelassified  report 
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Division  7  -  ELECTRICAL  EQUIPMENT 


0«serlrt*r«t      (•PMsr  •■pplits,   ■•^■It* 

(IUctr*aies)).    (•■•4al««    (lUetr«ilei ), 
r»wt  •■pallet).   H««t   traaafvr.   Caallag. 
Staa^ardt.    Valtaga    regulatara.    Paekagad   clr- 
ealia,   Traaalatart,    Reliability   (KUetraalea) . 
■alght.    Caita.    Nlriag  dUfraM,   lleetrlaal 
*"P«<«"o«.   Kraqaaaey  eaavertars. 

laaaareh   la   praaaatad   ta  prarlda  lappartlag 
data   far   tka   davalopaaat   aad   ataadardi satiaa   tt 
Mdalaa   aad   ralatad   eaallag   reqaireaeata,    fabrl- 
eatlaa   af   aadalaa   aad    tba   daalga  aad   deralapaaat 
•t  aadalaa    la   tka  fara  af  rapalrabla   packagei. 
A  gaaeral   dlaaaaalaa  la   glvaa  af   baekgraaad  aa- 
tarial   attaaptlag  ta  akaw  tka   lataat.    daralop- 
■aat,   daalga.    aad   pkllaaapky   ot   areas   vklck   Mra 
iBvalTad    la   tka   dealga,    develapaeat.    aad    caa- 
atraetlaa  af  ataadard  aadalet.     Alta  praaaat'ad 
la   a  datalled  daaerlptiaa  af   tke  datlga,   devalap- 
aaat,    fabrleatlaa.    aad   teat   9t   tke   aadalaa   da- 
valaped.      Tka    taata   parfaraad  aa   tka   aadalaa   ara 
daaerlbed   la  detail   aad  a   pkatagrapk   af   aaek 
aadala   la   iacladed   ta  akaa  tka   taekaiqaea   aaed  ta 
aekiava   tka  varlaaa   reaalta.     Tka  data   pravidad 
la   lateaded  aa  a  faida— aapaeUlljr  ta  tkaaa 
aaglaeara  daalrlag   ta  rapradaea   tka  aadalaa   da- 
■  erlbad  karala— aad  aa  additlaaal   data  far  ekeck- 
*/?•  J*«,"«»lt«   abtalaad   aadar  tka  eaatraet. 
(Aatkar) 


A0-i12   610  0I».      7.    8 

(TISTE/OHD)    OTS  priea  |1.60 

Aftrea  Corp.,  East  Newark,  N.  J. 

PIODOCTION  KNGINEERING  MEASURE  FOR  CAPACITOR, 

VAPORIZED  TEFLON.  METALLIZED. 

Oaartarly  rapt.  aa.  2,  1  Apr-30  Jaaa  63. 

by  Jeka  G.  Fraaaal.   30  Jaaa  63.  13p. 

Caatraet  DA36  039aaeOH59a 

Daclasslflad  report 

Daserlptarst   (•Fixed  eapaeltors,  Haloearbon 
plasties),  (•■atal  fllas.  Capacitors), 
Alaalaaa  eoatlags.  61a«  dlsekargas,  Maaa- 
faetarlag  aatbods.  Polyester  plasties.  Sprays. 
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solved  aad  the  Radlatloa 
aad  tka  Astroa  Corporatloa 
aooparatloa  to  ollalaate 
a  large  aaabar  of  eapaeltors 
alag  sabjaetad  to  varloas 
a  as  aa  ladicatloa  as  to 
est  erltleal.   Tka  wladlag 
self  eapable  of  klgk  spaed 


AD-412  611     0I».   7 
(TISTI/OHO)  OTS  prlea  $1.60 

Oak  Ifg.  Co..  Crystal  Lakf,  III. 
MINIATURE  ROTARY  PANEL  SEALED  SWITCH. 
Qaartarly  progress  rapt.  aa.  11.  I3  Not  62- 
12  Feb  63, 

by  Rlebard  C.  Flak.   U  Mar  63.  9p. 
Caatraet  DA36  039se81297 

Oaelasslfled  report 

Daserlptorsi   (aRotary  saltekas,  Maauf actaring 
aatkods),  Nlalatara  alaetrleal  aqalpaaat. 
Taats.  Spaelfleatlaas. 

Tka  testlag  assoelatad  wltk  preprodaetlea 
saaplas  aas  eoaplatad.   A  total  of  200  aaltakas 
HBdarwaat  teat.   Aa  a  resalt  af  tka  kaawladga 
galaad  tkraagk  tkls  tastlag.  aa  optlaaa  speclfl- 
eatlaa  aas  arrived  at  to  daserlba  tke  saltckos 
■klek  Mill  be  faralskad  aadar  this  eoatraet 
A  aeeead  baaaflt  derived  froa  tkese  tests  aa- 


ablad  Oak  Maaafaetarlag  to  astablisk  aaaa- 
faetariag  aad  laspaetloa  proeadares  to  faeilitata 
fabrleatlag  aaits  «kiek  satisfactorily  aeet 
tkls  optlaaa  specif Icat lea.   (Aatkar) 


AD-ill2  612     Dlv.   7 
(TISTE/OHD)  OTS  price  $1.60 

Oak  Mfg.  Co..  Crystal  Lake.  111. 
MINIATURE  ROTARY  PANEL  SEALED  SlITCH. 
Progress  rept.  ao.  12,  13  Feb-12  May  63. 
by  Rickard  G.  Flsk.   29  Hay  63,  7p. 

Coatract  DA36  039se81297 

Uaelasslfied  report 

Descriptorsi   ("Rotary  switekes,  Maaa- 
factaring  aetkods),  Subaiaiatare  electrical 
aqwipaent . 

Haviag  beaefit  of  previoas  aaaaf actariag 
experieace  witk  tkis  switch,  a  aajority  of  tke 
work  was  perforaed  oa  a  basis  peraitted  oaly  by 
beaefit  of  haviag  tkis  kaowledge.   Tke  effort 
was  progressiag  qaite  satisfactorily  as  tke  . 
period  closed  witk  soae  of  tke  1,000  pieces 
reqaired  kaviag  already  been  coapleted  aad 
sabaitted  to  oar  eaviroaaeatal  lab  for  testiag 
aad  evalaatioa.   Obvioasly.  tke  calaiaatioa  of 
tkis  coatract  will  be  accoaplished  ia  tke  aext 
qaarter  aad  skoald  be  realized  toaetiae  aroaad 
Jaae  30.  1963.   (Autkor) 


AD-412  689     Dlv.   7 
(TISTE/AAi)  OTS  price  $3.60 

Too  Pkysics  Corp.,  Burllngtoa,  Mass. 
FEASIBILITY  AND  DESIGN  STUDY  FOR  ELECTROSTATIC 
GENERATORS.  »**»n< 

Qaartarly  taekalcal  pragrass  rapt.  aa.  5. 

16  Apr-15  Jaly  63. 

31  Jaly  63,  28p. 

Coatract  AF33  6I6  7230,  ProJ.  0  3  3U5. 

Task  61081 

Uaelasslfied  report 

Descriptorsi   (•Generators,  Design).  (•Elec- 
trostatic geaarators.  Feasibility  studies) 
Elaetrodas,  Tests,  Stability.  Cleaning. 

AO-412  728      Div.   7.  8 
(TISTM/AM)  OTS  prlea  $7.60 

Malaker  Labs..  lac.  Hoaata  inside.  N.  J 

BASIC  RESEARCH  ON  FERROMAGNETIC  SUPERCONDUCTORS 

Aaaaal  teckaical  rapt..  6  Feb  62-5  Feb  63 

by  Joka  G.  Daaat.  Ckarles  J.  Aadersoa,  Jaaes  J. 

Draataaa,  Rlekard  Del  Grosso.  and  Nalter 

Baltensperger.   26  July  63,  65p. 

-?;iy!:Ji/^^°  ^°2  2708.  ProJ.  8503,  Task  85006 
RAOC  TDR63  30^  Uaelasslfied  report 

Descriptorsi   (•Ferroaagnet Ic  aatarials.  Super- 
conductors). (•Superconductors.  FerroMgaetlc 
aaterials).  Low  teaperature  researck.  Solid 
soltttioas.  Gadoliaiua  alloy.  Test  equipaeat 
Test  aetkods.  Oeslga,  Electrical  properties! 
Soleaolds.  Ratkealaa  a  Hoys,  Cerlua  alloy 
Tkeory,  Cryatals. 
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s  of  a  solid  solutioB  of 
were  studied  by  a.c. 
searck  coil  taekaiqaea  la 
ero  to  6  koe,  aad  over  a 

1.2  K  to  20  K.  Tkraa  ra- 
vior  were  found.  Preli- 
ureaeats  were  carried  out. 
at  a  teaperature  corres- 
iaua  aagaetic  aoaeat.  Tka 
supercoaductivity  aad  far- 
ka  saapla.   (Aatkar) 


AD-412  789     Div.   7 
(TISTM/BRN)   OTS  price  $2.00 

•estiagkousa  Electric  Corp.,  Pittsburgh,  Pa 

AN  INVESTIGATION  OF  SOLID-ELECTROLYTE  FUEL 

Final  rapt..  Feb  62-Apr  63. 

by  D.  H.  Arcker,  E.  F.  Svardrap,  M. 

and  M.  G.  Carlsoa.   July  63,  66p. 

Coatract  AF33  657  8251,  ProJ.  8173, 

17 

ASO  TOR63    U8 


:ells. 

A.    Eaglllik 
Task   81  *303- 


Unclasslflad  report 

Descriptors:   (•Fuel  calls.  Parforaaaca  tista) 
(•Power  supplies,  Desiga).  Space  environalBintal 
conditions,  Electrolytes,  Electrodes,  Cerlaaic 
aaterials,  Zirconiua  coapounds,  Calciua  cua- 
pouads,  YttriuB  coapounds.  Oxides,  Electrical 
properties.  Seals  (Stoppers).  Solids.  Oxy|g|aa, 
Hydrogea.  Solid  solutioas. 


ELECTRICAL  EQUIPMENT  -  Division  7 

Seal  annual  rept.  no.  5.  1  Aug  62-15  Mar  63, 
by  Roger  Goodaaa  and  Senior  Engineer.  15  Mar  63, 
82p.  Sept.  no.  5 

Coatract  DA36  039sc78320,  Task  3A99  09  002  02 

Unclassified  report 

Descriptors:   (•Priaary  cells.  Alkaline  cells). 
(•Alkaline  cells.  Tests),  Tablet,  Low  teapera- 
ture researck.  Data.  Zinc.  Oxides.  Mercury 
coapounds. 
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AD-412  865  Div.      7 

(TISTB/JMS)    OTS  priea  $3.60 

ielpar.    lac..    Falls   Ckurch,    Va. 

A  THIN-PLATE   BATTERY. 

Suppleaeat    to   qaartarly   rapt.    15   Nay-15   Aaf 

by  R.    T.    Foley.    J.    Salt    aad   H.    H.    Titus. 

29p. 

Caatraet  N0«60  0362C 

Unclassifiad  repart 

Descriptors:   ("Priaary  cells.  Aaaoaia), 
Magaesiua,  Staialess  steel,  Corrosloa,  Praii- 
sare,  Teaperature,  Tests,  Electrical  propp^- 
ties.  Data  processiag  systeas,  Statistica 
analysis. 


Fabrleatlaa  aad  fixture  testiag  of 
battery  packs  are  described.  Tkese 
tested  ia  tke  aaw  aulti-cell  test  f 
scribed  la  tke  twelftk  quarterly  re 
fareat  aodes  of  activatioa  aad  deta 
catioa  were  evaluated  la  taras  of  v 
pressure  rise,  aad  teaperatare  rise 
Iacladed  a  fractioaal  factorial  ser 
aeats,  coaprisiag  five  battery  vari 
levels.  An  iavestigatioa  of  tke  of 
Bagaesiaa-stalalass  steel  couple  of 
solutioas  was  also  iaitiated  duriag 
This  stady  was  aadertakea  to  detera 
to  wkick  galvaaic  corrosloa  coatrib 
pressure  aad  taaparatara  rises  -.Itk 
tery.  Additloaally  duriag  tkis  par 
card  code  systea  for  kaadliag  batte 
aas  devised.   Details  of  tke  preced 

Jertiaeat  data  ara  givaa  ia  sabsequ 
Aatkor) 


A0-il2  905     Div.   7 
(TISTH/AH)  OTS  prlea  $8.10 

Rallory  Battery  Co..  Nortk  Tarrytowa.  N.  T. 
TESTING  AND  EVALUATION  OF  PRIMARY  ALEALINB 
AND  BATTERIES. 
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A0-A12  927  Dlv.      7 

(TISTE/AAR)    OTS   price   $1.60 

Attronetic  Research.  Inc.,  Nashua,  N.  H. 

WDEL  ARI  4103  COLLECTOR  BIAS  GENERATOR. 

FlBBl  rept., 

by  Gail  C.  Parker.  1  July  63.  lOp. 

Coatract  AF19  628  2*20,  PreJ .  8617.  Task  861701 

AFCRL  Rept.  ao.  63  492     Uaelasslfied  report 

Descriptorsi   (•Geaerators.  Detectioa) .  Parti- 
cles. lastraaaatatioB.  Satellites  (Artificial). 
CoUaetiag  aetkods,  Naigkt,  Desiga. 
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tiOB  0 

partic 
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(Autbo 


AD-413    01 ,  Dlv.      7,    17 

(TISTM/BRN)    OTS   price   $5.60 

Llade  Co..    Dlv.   of  Oalaa  Carbide  Corp.,    Clavelaad. 

Okie. 

ELECTROLYTIC   NIOBIUM  AND    NIOBIUM  ALLOY   CAPACITORS 

OF    MET   AND    SOLID    TYPES. 

Quarterly  rept.    ao.   A,    1   Apr-30  Jaae    63, 

by  F.  E.  CarioB.  July  63.  1v. 

Coatract    NUbsr87478.    ProJ.    SR0080302 

Uaelasslfied  repart 

Deserlptorst   (•Niobiua.  Capacitors).  (•Nieblaa 
allays.  Capacitors),  ("Electrolytic  eapaeltors. 
Materials),  Powder  allaya,  Taatalaa  alloys, 
laparitlea,  Aaodes.  Powder  aetals.  Processiag. 
Falls.  Fllas.  Siagle  crystals.  Electrical  prop- 
erties. Siateriag,  Density,  Nlobiaa  coapaaads. 
Oxides,  Eleetralytes,  Platlaua  alloys.  Zirca- 
aiua  alleys,  Taatalaa  coapounds,  Haaufactariag 
aetkods. 


Inal  Report  covert  developaent  and  produc- 

f  a  Biat  FuBction  Generator  to  be  uied  witk 

le-detectioB  lastrBaeatatioB  in  a  satel- 

Two  ttep-voltage  outputs,  froa  zero  to 

dc  or  +1000  vdc  and  froa  zero  to  -100 

-1000  vdc  are  available.   Mark  on  tke  unit 

bed  herein  expanded  and  refined  a  previous- 

igned  low-voltage  prograaaer.   Desigaated 

del  ARI  4103  Collector  Biat  Generator,  the 

rsatile  uait  perforas  a  wide  variety  of 

uactioas  ia  a  auaber  of  differeat  applica- 

vet  is  saall  in  size  and  light  ia  weight. 

Pragress  ia  rap«rto4  •■  tke  developaeat  af  35-, 
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Division  7  -  ELECTRICAL  EQUIPMENT 


50-  •■«    100-T    aioblaa  •leetroljtlc   espaeitort    cf 
highest    passible    capaeltaace   raises,    capable    of 
fall    valtafe    operatloa  at   85   C  aad   vith   desiga 
objaetlvas    as    listed    la   lilltary  Specif icatioa 
MIL-C-26695   fart      (l)   electrical    paraaeters.    (2) 
eavlreaaeatal    characteristics,     (3)   spatial    eoa- 
rigaratiea  aad   diaeasieas.    aad    U)   operatiag 
teaperatare   raage    (-65    to  +85   C).       (Aathor) 


AD-i13    099  Di».      7 

(TISTB/AB)    OTS   price  U.60 

TAPCO  DlT..    ThoapsoB  Raao  Hooldrldge,    lac. 

Clevelaad,    Ohio. 

HIGH    TEMPERATURE    SULAR    THERMIONIC   GENERATORS. 

Qaarterlr   teehaical    progress    rept.,    15  Apr- 

31    Jaly  63. 

15  Aag   63.    Up.    ER5i64 

Coatraei  AP33   657   11169.    f roj .   8173.   Task 

817305  2* 

Oaelasslfled  rapei<. 

Deserlptorsi   (•Tkeraloalc  caiverters.  High 
teaperatare  research),  (vCeslaa.  Vapors),  Test 
eqaipaeat.  Test  aetkods,  Desiga,  lastraaeata- 
tioa,  Lo«  pressare  research.  Solar  radiatioa. 

The  tao  aajor  goals  of  the  prograa  are:   (l)  to 

deaoBStrate  that  cesina  Taper  theraieaic  coa- 
rerters  operatiag  at  teaperatares  above  1600  C 
eaa  have  a  satisfactory  life  of  at  least  oae  year 
at  offlcleacies  greater  thaa  ti%   aad  at  power 
deasities  greater  thaa  12  «atts/sq  ca;  aad.  (2) 
to  deaoBStrate  that  sach  high  teaperatare  eoa- 
Terters  caa  be  iaeorporated  late  a  cavity  geaer- 
ator  capable  of  sastalaed  operatloa  at  the  focal 
poiat  of  a  solar  coaeeatrator.  Toward  these 
goals,  a  cavity  type  geaorator  has  beea  extea- 
sively  tested  aader  a  solar  flax  raage  of  80  to 
100  watts  per  sq  ft  darlag  the  first  qaarter  of 
the  prograa  aad  good  eorrelatloa  of  the  geaeratar 
solar  perforaaaee  with  prevloas  laboratory  per- 
foraaace  has  beea  obtaiaed.   Farther,  aa  advaaeed 
theraieaic  coaverter  desiga,  fabricatioa  aad 
perforaaaee  evaluatioa  has  beea  saccessfally 
aceoapllshed  aad  aa  additioaal  three  coaverters 
of  this  coafigaratloa  are  aadergoiag  fabricatioa. 
(Aathor) 


AD-i13  298      Div.   7.  1 
(TISTE/NA)  OTS  price  $11.00 

IIT  Rosoareh  last.,  Chicago,  111. 

APPLICATION  OF  MULTICONDUCTOR  CABLE  IN  AIRCRAFT 

ELECTRIC  SYSTEMS. 

Fiaal  eagiaeeriag  rept..  15  Dec  61-15  Jaae  63. 

30  Jaly  63.  133p. 

Ceatract  N0w620338.  IITRI  Proj.  E173 

Uaclsssified  report 

Doscriptorc   (•Electric  cables.  Aircraft). 
Reliability,  Maiataiaabillty,  Specif icatloas, 
Toasilo  properties,  Fatlgae  (Mechaaics),  Low 
teaperatare  research,  Mochaaical  properties. 


A  stady  of  the  feasibility  of  replaciag  coavea- 

tloaal  biadled  haraesses  with  balk  avlticoadac- 

tor  cable  has  showa  that  weight  and  volaae 

reductioas  are  possible.   Farther,  it  is  fouad 

that  iacreased  flexibility  and  coapactaest  result. 

eachanciag  vibration  circuastaaees.   The  details 

of  these  eircaastances  and  an  aaalytical  treat- 

aent  of  properties  of  balk  aul ticonductor  cable 

are  preseated.   This  analytical  study  has  shown 

the  need  for  establishlag  relationships  between 

aaterial  properties  aad  geoaetrlc  factors  aad 

cable  flexibility.   la  addltioa,  recoaaendations 

are  aade  for  iaproveaoats  ia  the  area  of  connec- 

tor-to-eablo  traasltioas,  aochaalcal  and  elec- 

trical properties  of  aaltlcoaductor  cable,  and 

coaaector  desiga  coacepts.   (Author) 

A0-i13  323 
(TISTE/AAR) 


Div.   7 
OTS  price  $21.00 


Boeing  Co..  Seattle,  Mnsk. 

ENGINEERING  DEVELOPMENT  LABORATORY  (EDL)  TEST  RE- 

PORTS.  H&D  GROUND  POMER  SUB-SYSTEM. 

by  G.  M.  Rowbotkaa.  18  July  63.  1v.  Docuaeat  no. 

T2  256<i,  Vol.  i,. 

Contract  ao.  AFO^  6X7  289 

Oaclassified  report 

Descriptors!   (•Batteries  A  coaponents.  Power 
pleats).  Power,  Launching,  Motor  generators. 
Control,  Design,  Calibration,  Theraocouples, 
Cooling,  Eavi roaaeatal  tests.  Battery  chargers. 


AD-413  i05      Div.   7 
(TISTM/TCG)  OTS  price  $8.60 

Eagle-Picker  Co. ,  Joplia.  Mo. 
RESEARCH  ON  AMMONIA  BATTERY  SYSTEM. 
Quarterly  progress  rept.  ao.  3.  1  Jaa-31  Mar  63. 
by  D.  J.  Doaa  and  L.  R.  Hood.  30  Apr  63.  BOp. 
Rept.  no.  11 

Contract  DA36  039sc89188.  Proj.  3A99  09  001 

Unclassified  report 
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A»-413  409     Div.   7 
(TISTM/AMS)  OTS  price  $4.60 

Tapco  Div.,  ThoapsoB  Raao  Hooldrldge.  lac, 

Clevolaad,  Okie. 

HIGH  TEMPERATURE  SOLAR  THERMIONIC  GENERATORS. 

Qaartorly  teekaical  progress  rept.  ao.  1, 

15  Apr-31  July  63. 

15  Aag  63.  44p. 

Ceatract  AF33  657  11169.  Proj.  8173.  Tack  817305 

24 

Oaelasslfled  report 

Doseriptorst   (•Tkoraioaic  coaverters,  Cesiua), 
(•Cesiua.  Tkeralonic  converters) ,  Vapors,  Higk 
teaperature  research.  Power,  Tests,  Desiga, 
Perforaaaee  tests,  Life  expectancy.  Test  aetk- 
ods. Data,  Electric  potential.  Electric  car- 
reats.  Test  equipaeat.  Electrical  properties, 
Solar  radiation. 

The  two  aaJor  goals  of  the  prograa  are:   (1)  to 
deaoBStrate  that  cesiua  vapor  theraieaic  eoa- 
vortors  operatiag  at  teaperaturos  above  1600  C 
eaa  have  a  satisfactory  life  of  at  least  oae 
yeat  at  effieioBcios  greater  thaa  15%  aad  at 
power  deasities  greater  than  12  watts/sq  ea; 
aad,  (2)  to  deaoastrate  that  such  high  teapera- 
tare coaverters  caa  be  iaeorporated  iato  a  cavity 
goBorator  capable  of  sastalaed  operatioa  at  the 
focal  poiat  of  a  solar  eoaeoatrator.   Toward  these 
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ELECTRICAL  EQUIPMENT  -  Division  7 

Descriptors:   (•Photoelectric  cells  (Seaicon- 
ductors),  Soaicoaduct ing  filas).  (•Manufacturing 
aethods.  Photoelectric  cells  (Seaiconduetors)), 
Photoelectric  aaterials,  Molybdeaua,  Foils, 
Phosphorescent  aaterials.  X-ray  diffractioa 
Baalysis,  lapurities,  Cadaiaa  coaponads.  Sul- 
fides, Phosphorus  alloys,  Bronxe,  Sprays,  Hall 
effect,  Moasaroaeats. 


(Author) 


lay- 


*D-413    531  Div.      7 

(TISTM/AM)    OTS    price   $2.60 

Geaernl    Electric   Co.,    Schenectady,    N.    Y. 

THERMIONIC   CONVERTER    SURFACE   CONDITIONS. 

Qaartorly    technical    progress   rept.    no.    2,    1 

31    Jaly  63. 

Aug  63,    22p. 

Contract    AF33  657   10132,    Proj.    8173,    Task 

817305   27 

Uaclassiflod   report 

Doseriptorst      (•Theraieaic   coaverter,    Sariiices), 
(•Ceslaa,    Vapors),    Theralonic    ealssloa.    Hi 
teaperature    research.    Tungsten,    Oxygea,    Oil 
datloa,    Tantalua,    Oxides,    Tungsten   ceapoun4s, 
Fllas,    Low-pressure   research.    Test    equlpaqi^t. 

This   report    Includes    a   short    review  of   the  Mog- 
raa  of  work   being   undertaken    aad   the   states. 
Dnriag    the   secoad   quarter    the  operatioa   of 
parallel-plane  cesiua  converter   havlag    aa   en 
of  oxygen-treated   taatalBa   aad    a  collector   i 
eelybdenaa  has   been    investigated.    (Aathor) 


AD-413   574  Div.      7 

(TISTE/AAR)    OTS    price   $1.60 

Foreign   Tech.    Div.,    Air   Force   Systeas   Coaaa 

Iright-Pattersoa   Air    Force    Base,    Ohio. 

FORCED   OSCILLATIONS    IN   AN   ELECTRICAL   CIRCUIT 

IITH    A    NONLINEAR    CAPACITOR, 

by  V.    N.    Detiako   aad   A.    S.    Petrov.      21    Hay  (^ 

13p. 

no  TT63  476  Uoclasstfied   ro^rt 

Traas.    froa   Itvestiya   Vyskikk   Uckebaykk   Zav^eaiy 
Fiaika,    No.    6,    pp.    90-98,    1962. 

Deseriplorst      (•Cireaits,    Oscillat ioa>, 
(•Capacitors,    Cireaits),    Noaliaear    systoaij. 


AD-413    847  Div.       7,    26,    25 

(TISTE/CAM)    OTS   price   $2.60 

Natioaal   Cask   Register  Co.,    Daytoa,    Okie. 
FEASIBILITY    INVESTIGATION    OF    CHEMICALLY    SPR4tlO 
THIN   FILM   PHOTOVOLTAIC   CONVERTERS. 
Qaartorly    rept.    ao.    5,    1    May-31    Jaly   63, 
by  R.    R.   Ckaaberlla  aad  J.    S.    Skaraaa.    Aag  A. 
21p. 

Ceatract   Ar33   657  7919,    Proj.    8173,    Task   BlllJol 

Oaclassified  report 


tter 


Tke  objective  of  tkls  work  kas  beea  to  eontinae 
tke  aecossary  applied  researck  to  obtain  experl- 
aeatally  tke  aecossary  teckaiquos  for  fabricatiag 
a  tkia  flla  pkotovoltaie  coaverter  usiag  a  ekea- 
ical  spray  process.   Tke  general  feasibility  of 
tkis  eheaical  spray  process  was  deaonstrated. 
The  iaitial  iavostigatioa  has  beea  oa  cadaiua 
plated  spriag  steel  aad  cadaiua  plated  phosphor- 
boaze.   The  foils  used  are  approxiaately  8  ails 
thick  to  facilitate  handling.   (Author) 

AD-413  882     Div.   7 
(TISTE/AAR)  OTS  price  $1.10 

Astronetic  Research,  lac,  Nashue,  N.  H. 

MODEL  ARI  4013  COLLECTOR  BIAS  GENERATOR, 

by  Gail  C.  Parker.  1  July  63.  2p.  Scientific 

report  no.  1 

Contract  AF19  628  2420,  Proj.  8617,  Task  861701 

AFCRL  63  811  Oaclassified  report 

Descriptors:   (•Geaerators,  Detectioa),  Parti- 
cles, Instruaentntion,  Satellites  (Artificial), 
Colleotiag  aetkods.  Height,  Design. 


This  Scientific 

Report  covers  dovelopaeat  and 

production  of  e 

Bias 

Fuaetioa  Geaeretor  for  par- 

tide  detection 

iastraaeatatioa 

ia  a  satellite. 

Two  step-voltag 

0  outputs,  froa 

zero  to  4100  vde 

or  -fiooo  vde  aa 

d  froa  sore  to  - 

100  vde  or  -1000 

vdc,  are  available. 

The  develo 

paeatal  work  ex- 

paadod  aad  refi 

aed  a 

previoasly 

desigaed  low- 

voltage  prograaaer. 

Designated 

the  Model  ARI 

4103  Collector 

Bias  Geaorator, 

the  resultiag 

versatile  uait 

perforas  a  wide 

variety  of  bias 

fuaetioas  ia  a 

auaber  of  differeat  applieatioas. 

yet  is  saall  ia 

sixo 

aad  light 

ia  weight.  (Aathor) 

AD-413  916  Div.      7 

(TISTM/M)   OTS   price  $3.60 

Allis-Chelaers  Mfg.    Co..    Milweakee,    Mis. 
DESIGN   OF   HYDROGEN-OXYGEN   CAPILLAIT   TYPE   FUEL 
CELL. 

Qaarterly   teekaical    progress   rept.    no.    5,    1    Mey- 
31    Jaly   63. 
15   Aag  63.    26p. 

Contrnct    AF33  657  8970,    Proj.    8173,    Tnsk  817303 

Unclassified   report 

Doseriptorst      (•Fael   cells,    Desiga),    Trana- 
ducers.    Pressure,    Test   aethods.    Test    equipaeat. 
Solenoids,    Space   envl ronaent al    conditions. 
Hydrogen,    Oxygen,    Electrodes,    Tests,    Cepillary 
tubes,    Hoightlessaess. 

Darlag   tkis   reportiag   period,    the   testiag   sched- 
ale  wes   greatly   reduced   because   of   lack   of   pres- 
•aro   regulsters.      Tke   envl ronaentnl    testing  wkick 
was    started   darlag   tke   last   qaarter  was   delayed 
for   tkls   reason   nlso.      Tke  work   perforaed   In- 
volved  tke   followlngt      Aatoaatic    start-ap  of   tke 
fael   cell    package,    eoatlaued  calibratioa   aad 
testing   of    absolute   pressure   regalators,    testiag 
of   solenoid   vnlves    aad   tke  ekeck   out    aad   iastal- 
lation   of    a    fael   cell    package   la   a   EC    135   air- 
craft   for   a   sero-C    fligkt    test.      (Aatkor) 


Divisioa  8  -  ELECTRONICS  AND  ELECTRONIC  EQUIPMENT 


8.    ELECTRONICS  AND 
ELECTRONIC  EQUIPMENT 


A0-i11  761 


Pl». 


15 


(TISTP/rSM)  OTS  price  M.10 

■•■•arek  Lab.  of  Elvetroales,  Mass.  laat.  of 
Tack.,  Caaikrid9*. 

CLASSIFICATION  DECISIONS  IN  PATTERN  RECOCNITION, 
by  Ceorf*  S.  Sabettyen.  25  Apr  60,  79p.  TR381 
Coatract  ATJO  602  2112 

Uaclaaaifiad  report 

Oeseriptarai   (*Pattara  racogaitioa,  Statiatical 
procaases) ,  (•Daeitioa  Baking,  Aatoaatioa), 
Clasf if Icatioa,  Laaraiag,  Saapliag,  Optiai- 
latioB,  Matkaaatical  BOdals,  Traaiforaatioat, 
Matrix  algebra. 

Tke  baaie  eleaeat  ia  tke  aolutioa  of  pattera- 
reeegaitioB  probleaa  ia  tka  reqaireaeat  far  tke 
ability  to  reeofaise  aeaberafcip  ia  elaaaea.   Tke 
aataaatie  eitabl iakaeat  of  deeiaioa  criteria 
for  aaasariag  aeaberibip  ia  clacies  tkat  are 
kaewa  oaly  froa  a  fiaita  aat  of  saaplea  is  4it- 
eaased.   Eaek  saaple  is  repreiented  by  a  poiat 
la  a  saitably  ekoaea,  f iaite-diaeaiioBal  vector 
apace  ia  abick  a  claas  correspoada  to  a  doaaia 
tkat  caatalas  Ita  saaplea.   Boaadaries  of  tke 
deaaia  ia  tke  vector  space  caa  be  expressed 
aaalytieally  vitk  tke  aid  of  traasforaat ioas 
tkat  claster  saaples  of  a  class  aad  separate 
classes  froa  oao  aaotker.   Froa  tbese  geoaetrieal 
aetioas  a  geaeralised  discriaiaaat  aaalyaia  is 
developed  akiek,  as  tke  saaple  sise  goes  to 
laflaity,  leads  te  deaisioa-vakiag  tkat  is  coo- 
siateat  aitk  tke  roaalts  ef  statistical  decisiea 
tkaery.  A  aaabar  ef  special  cases  of  varyiag 
ceaplexity  are  aerked  oat.   Tkese  differ  froa 
oae  aaatkar  partly  ia  tke  aaaaer  ia  akick  tke 
eperatiea  of  alasteriag  saaples  ef  a  class  aad 
tke  separatiea  of  classes  is  foraalated  as  a 
aatkeaatiaal  preblea,  aad  partly  ia  tke  ceaplex- 
ity ef  traasferaatioas  of  tke  vector  space  akick 
is  peraitted  dariag  tke  solatloa  of  tke  problea. 
Tke  assaaptioas  aad  eoastraiats  ef  tke  tkeory 
are  stated,  practical  coasideratioas  aad  soae 
tkoagkts  oa  aackiae  learalag  are  dlseassad,  aad 
aa  lllastrative  exaapla  is  givea  far  tke  aato- 
aatically  learaed  recogaitioa  of  spokoa  aords. 
(Aatker) 


AD-ill  779     0iv.   8,  7 
(TISTI/CAK)  OTS  price  |1.25 

Harry  Diaaoad  Labs.,  lashiagtoa,  D.  C. 

AUTONATIC  TESTING  SYSTEM  FOB  VOLTAGE  lEGULATOI 

•lOOIS,   ^ 

by  Harris  vraaaer.  18  Jaae  63,  i8p. 

HDL  TI1U5  Uaelassified  report 

Oeaariptarat   (•Voltage  regalators.  Diodes 
(Blectrea  tabe^)),  (•Diodes  (Electros  tabes), 
Aataaatie),  (^Cald  catkode  tabes.  Diodes 
(Electroa  tabes)),  Firiag  circvits,  Measare- 
aeat,  Calibratioa.  lastraaeatatioa,  Ririag 
dlagraas,  Cireaits,  Switekiag  circaits, 
Capacitaace,  Test  aetkods,  Tiae. 

Cold  catkode  devices  are  iapertaat  aad  widely 
aaed  electroaie  coapoaeats  for  voltage  coatrol.' 
A  siaple,  aataaatie  systea  aas  dosigaed  far 
■easariag  tke  tkree  critical  test  paraaeters — 
voltage  breakdawa,  eaargy  traasfer,  tke  traasfer 
tlae.   Tkese  paraaeters  are  observed  siaaltaae- 
aasly  aad  tke  resalts  are  recorded  aateaatically 


oa  tape.   Tke  systea  caa  be  used  as  aa  operatiag 
tool  ia  botk  researck  aad  developaent  aad  pro- 
dactioa.   It  kas  a  aaaber  of  advantages  over 
coaveatioaal  test  aetkods.   Perforaaace  data  are 
aero  realistic,  accaracy  aad  reliability  are 
greater,  testiag  is  faster,  aad  tkere  is  a 
sigaificaat  saviag  ia  costs  aad  porsoaael. 
(Aatker) 


AO-411  785     Oiv.   8 
(TISTP/RL6)  OTS  price  19.60 

Mostiagkottse  Electric  Corp.,  Baltiaore,  Hd. 
ELECTROLUMINESCENT  FERROELECTRIC  (ELF)  SOLID 
STATE  DISPLAY. 
Fiaal  rept. 
30  Jaae  63,  1v. 

Coatract  N0bsr72782.  ProJ.  NB09  1600  836  2 

Uaelassified  report 

Descriptors!   (•Display  systeas,  Desiga), 
(•Electrolaaiaescence,  Ferroelectric ity)  , 
Ferroelectric  aaterials,  Paael  boards  (Elec- 
troaics) ,  Teats,  Electric  sMitckes,  Modales 
(Electroaics) ,  Circait,  Drives,  Coastractioa, 
Resolatioa,  Operatioa,  Sigaal  geaerators, 
Tiaiag  circaits,  Coaaatators,  Plastics.  Glass, 
Tkia  filas  (Storage  devices).  Poadors, 
Pkospkoresceat  aaterials,  Maiateaaace,  Freqaea- 
cy.  Diodes,  Electrodes,  Electrostrictiea, 
Hodels,  Qaallty  coatrol.  Test  aetkods. 

The  resalta  ef  •  stady  aad  iavest Igotioa  directed 
toward  tke  desiga  of  aa  electroluaiaesceat 
ferroelectric  (ELF)  display  paael  are  described. 
As  B  resalt  of  tkis  effort,  experlaeatal  display 
paaels  atilisiag  eloctrolaainesceaee  aad  ferro- 
electricity  kave  baea  coastracted  aad  evalaated. 
Ia  additioa,  stadias  of  tke  electrolaaiaescoat 
aad  ferroelectric  aaterials  as  well  as  eleaent 
switekes  aero  aade  to  iasare  tke  ase  of  optiaua 
coapoaeats  ia  tke  ELF  paaels.   Stadias  aero  per- 
foraed  oa  display  paael  resolatiea.  gray  scale, 
iaproved  scroea  fabrieatlea,  aad  iaproved  saitek- 
iag  devices.   Tockaiqaes  of  iBtercoaaoctioa  of 
aodales  to  fora  a  large  aree  displey  kave  boea 
foraalated.   Peripkeral  drive  circaitry  has  beea 
desigaed  aad  developed  for  ase  aitk  tke  ELF  dis- 
play paael.   Tke  circaitry  caa,  koaever,  be 
applied  to  a  variety  of  cross-grid  type  displays 
aitk  relatively  little  aodif ieatiea.  .Aatker) 


AD-i11  803     Dlv.   8 
(TISTP/FEH)  OTS  price  |1 . 60 

Electroaics  Researck  Lab.,  0.  ef  Calif,  Berkeley. 

(No  title). 

Fiaal  rept.  1  Jaae  59-31  May  6?. 

by  A.  R.  Bargee  aad  C.  A.  Deso«rr.  1  Jaae  62.  11p. 

Seioatlflc  rept.  ao.  11:  Seripi  no.  60,  Issae  ae. 

i72 

Coatract  AF19  60i  5i66,  ProJ.  5632.  Task  56320 

AFCRL  62  780  Dnelassified  report 

Report  OB  Researck  oa  Corrupted  Data  Precessiag 
Systeas. 

Oescrlpterst   (•Coatrol  systeas,  Opt ialsatioa) , 
(•NoBliaear  systeas.  Stability),  Data  preces- 
siag systeas.  Prebabillty,  Statistical  proc- 
esses. Ceaaaaicat ion  systeas,  Digital  systeas, 
Syackroniiat lea  (Electroaics),  Radio  receivers, 
Statistical  aaalytls.  Stockastlc  processes. 

A  brief  descrlpti  >A  aad  ceaclBsioas  are  given  on 
tke  aork  deae  at  the  Electroaics  Research  Labora- 
tory ef  tke  Oaivrrilty  ef  Callforala  for  tke 
Electroaie  Systei«$  Divisioa.   Researck  oa  raa- 
dealy  tiao-varying  systeas.  optlaal  control  sys- 
teas. aad  tke  stability  of  nonlinear  coatrol 
systeas  Is  reported.   (Aatker) 


SB 


ELECTRONICS  AND  ELECTRONIC  EQUIPMENT  -  DivUion  8 


AD-i11    812  Dlv.      8.    22 

(TISTP/AH)  OTS   price  $1.60 

Laboratories   for  Reseerck    aad  Developaeat, 
Fraaklla   last.,    Pkl ladelpkle,    Pe. 
DEVELOPMENT  OF    BSOAD-BAND    ELECTROMAGNETIC    AB- 
SORBERS   FOR    ELECTRO-EXPLOSIVE   DEVICES. 
Hontkly   progress   rept.,    I-31    May   63, 
by   Peal   F.    Mokrbaeh    aad  lobert   F.    Hood 
31    May  63,    13p.    Rapt.    ae.    P  B1981    11 
Contract   N178  8087 

Uaclaasifled  report 

Descrlptorst      (•Explosives   ialtiatora,   N^s 
ards).     (•Atteaaators.    Materials),    Attendation, 
Ferrltes,    Radiofrequency.    Electric    iasaliatlon, 
SiBterlng.    Manuf  actarl  ng   aetkods.    Broadbtaad, 
Electroaagnetic    wnves.    Absorption. 

Te   attala   klgk    atteaaatlea   in    tke   dealgn   elf   ex- 
perlaeatal   ferrlte   attenaators,    It   aas    foaad 
that    tkose   ferrltes   aklck   kave   a   lea  volaae 
resistivity   aad   klgk   iaitial    peraeabillty  tgea- 
•rally    are   tke   best    oaes    to   aae;    koaever.   icke 
resaltlag   lea  dc    resisteaca   aad    lea  voltagl^ 
breakdoaa    are   aat   desirable.      To   ellalaate| 
these  dlsadvaatages,    ferrltes  aer*  lasalat|«d  aitk 
eeraalc    sleeves   kavlag   a   kigk   dielectric   clon- 
staat;    tke   etteayatloa  ef   iBsalatod    saaplea   did 
■at    laereBse   proportleaally   aitk    lengtk.      3tndy 
skoaed   tket    tkln    saaples.    separately   iasalqted. 
eoablaed   la    a   coaposlte    length    actaally    dl 4 
give   the   predicted    aaoant    of    atteaaatlea.     the 
•ttoaaatioa   ef   varioas    leagtks   of   ferrltes  jet 
freqaeaclos   of   150,    250,    aad    500  He   aas  ae^s- 
•red.      A  graph    Is   inclnded  aklck    skoas    tke   re- 
lattoasbjp  of   attenaation   verses    soaple   leqgtk 
ef   aalnsulated   and   lasalated    saaples.      Prelila- 
inary    analysis   of   tke  graph    seeas    to   bear    tjat 
previoas    tests   la   tkat    tkia   lasalated   saapljes 
give   tke   klgkest    etteaaatloa   per   aait    lengtlk. 
Total    atteaaatlea   ef   aa   lasalated   saaple   a  n- 
proackes   a  aexlaaa  valae  akere   fartker  lBcr«ase 
th   Its    leagtk   kas   ao   effect    oa -atteaaatlon^      The 
reason    for   tkis   is    not    fally   aaderstoed,    bkt    a 
reference   is   given   aklch   alght    sked   acre    Ifjgkt 
spen   the   problea.    (Aatker) 

A0-i11    831  Dlv.      8.    U.    26 

(TISTE/PAR)      OTS   price   $1.60 

•eitern    Electric   Co.,    Nea  York, 

INDUSTRIAL    PREPAREDNESS    STUDY. 

CAPACITORS. 

Qaarterly   progress    rept.    ae.    16,    25   Nov   62 

25  Feb   63, 

by   J.    B.    Reals.    25   Feb   63 

Coatrect   DA36  039sc51268 

Oaclasslfied   report 


UCQUER  PI.  I 


Oiring  tke  past  qaarter.  tke  pilot  raa  f»{ 
pregraa  for  tke  0.1  afd  cellalese  acetete 
capacitors  aas  ceapleted.   Pilot  raa  saayljk 
•  f  tke  1.0  afd  else  ere  beiag  aaanf actaredTJiltk 
tke  test  progrea  sckedaled  for  tke  aext  qaarter. 
Isltial  lots  of  polycarbonate  fila  capacitdrs 
■ere  prodaced  daring  tke  pest  qnerter.   Tk4 
princlpel  probleas  encoantered  aero  raa  aa<erlel 
qsality,  lacqueriag  aad  aetellaiag.   (Aatker) 


*0-^11  83i     Dlv.   8.  9 
(TISTE/JHS)  OTS  price  |l.60 

Stanford  Researck  Inst.,  Healo  Park,  Calif 
STUDY  OF  ADVANCED  TECHNIQUES  FOR  COOLING  V|(tY 


HIGH  POHER  HICROMAVE  TUBES  (VORTEX  FLOH) . 

by  Lester  Felasteln  aad  R.  E.  Lundberg.  19  Dec  62, 

Hp.  Tecknical  aete  ao.  2 

Coatract  AF30  602  2760 

Uaelassified  report 

Descrlptorst   (•Coollag.  Electroa  tabes), 
(•Hydrodynaaies.  Coollag).  Partial  dlffereatlal 
eqaatloas.  Hydraalic  systeas.  Vortices,  Field 
dyaaalc  prepertles.  Babbles.  Motion,  Pressare 
gages,  Tkeraecoaples,  Heaoaeters,  Field  flea. 
Pkotogrephlc  recording  systeas. 

Fartker  coaslderatiaa  aas  glvea  te  tke  applica- 
bility ef  Zuber's  kydrodyaaaic  tkeory  to  tke 
vortex  boillag  preblea.   As  e  resalt,  there  ep- 
peer  to  be  ereas  reqairiag  acre  Iavest Igat ion. 
These  hove  to  do  alth  the  relative  velocities 
ef  the  balk  fluid  and  the  veper,  aad  t^e  relative 
aotlea  of  the  bubbles  la  the  balk  flaid.   The 
hydrealic  systea  aas  coaplered.   Test  sectloas 
are  being  fabricated  aad  lastraaeatatioa  Is  being 
aerked  oa.   (Aatker) 


AD-A11  836     Dlv.   8,  6 
(TISTE/JBH)  OTS  price  $4.60 

TRG  lac. ,  Palo  Alto,  Calif. 

DIRECTION  FINDING  TECHNIQUES  FOR  HF  HIRE-GRID 

LENS  ANTENNA, 

by  J.  C.  Greeae  aad  E.  0.  Skarpe.  Nay  63.  37p. 

Technical  docaaentary  rept.  ao.  3 

Contract  AF30  602  27^2.  ProJ.  4505.  Task  450502 

RADC  TDR63  51  Uaelassified  report 

Descriptors:   (•Leas  aatennas,  Directioa 
finding),  (•Direction  finding,  Leas  antennas). 
High  freqaeacy,  Aatenna  radiation  patteras. 
Betas  (Electroaagnetic),  Antenna  feeds. 
Phose  aeasareaeat.  Phase  detectors, 
Deaodalators. 

This  report  preseats  .a  preliaiaary  study  of  tke 
directioa  findiag  properties  of  tke  HF  wire- 
grid  leas  eateaaa.   Tkeoreticel  saa  aad  differeace 
patterns  for  tkis  aatenaa  are  glvea  aklck  are 
ased  ia  tke  evelaatioa  of  varioas  electroaie 
directioa  fiadiag  systeas  aitk  respect  to  tke 
accaracy  obtaiaable  ead  tke  circait  coaplexities 
required.   Tke  direction  fiadiag  systeas  iavestl- 
gsted  are  the  aoaopalse,  aapli tude-coaparisoa, 
aad  phase-coaparlsoa  systeas.  (Aatker) 


AD-411    662  Dlv.      8.    25 

(TISTP/FEH)    OTS    price   $1.10 

California   last,    of  Teck.,    Pesedeaa. 

SUMMARY   OF   RESEARCH.       I.       VLF   PROPAGATION    STUDIES 

II.       LASER    STUDIES. 

Fiaal    rept.    for   period   eadi eg   31    Mar  62. 

31    Mar   62,    7p. 

Ceatract    AF18   600   1552 

Uaclaaaifiad  report 

Descrlptorst      (*Very   lea  freqaeacy,    Propage- 
tloa).       (•Propeoetloa,    Aateaaas).    (•Losers, 
laterfereaeters;,    Aatenne   redietien   petterns. 
Data,    Diaraal    varlatloas,    leaospkeric    propa- 
gation,   Hklstlers,   Cavity   resoaators,    Reso- 
aaace,   Meaockreaetlc    llgkt,    Electroaegnetle 
aeves,    Dlffasiea,    Pl»>«a  aedlaa. 


AD-4n    868  Dlv.      8 

(TISTP/JEA)    OTS  price  $9.60 

Radiation    Systeas,     Inc.,    Alexendria,    Va. 
INVESTIGATION   OF   A    MULTIPLE   BEAM   SCANNING 


Division  8  -  ELECTRONICS  AND  ELECTRONIC  EQUIPMENT 


CIICULAR  ARRAY. 

ky  6««rg«  C.  Chadwlek  aad  J»k»   C.  Class. 

31  Dae  62.  It.  Sclaatiflc  rapt.  ao.  1 

Caatraet  Ari9  628  367.  Proj.  A  1035 

AfCRt  63  136  Uaclastlfied  raport 

Bateriptorti   (■Gaaplad  sataaaas,  Oatiga), 
(*Aataaaa  coapoaeats.  Oparatloa).  Baaai 
(Elaetroaagaatic) .  Pliaaa  thiftars,  Aataaaa 
eaaflgaratioa.  Aataaaa  faads.  Excltatioa. 
Aataaaa  radiatioa  pattaraa.  Aaplitada  aodala- 
tlaa,  Seaaaiag. 


Oaa  phasa  af 
ffraa  diractad 
pla-kaaa  ar  i 
•cribad.   Tka 

array  vhicli  a 
affa  awar  360 
iataat  af  tha 
lyaa,  aad  asp 
ealvad  tachai 
pracattiag  tb 
arrayi  ta  oaa 
af  liaaar  art 
pracaaiat  all 
far  liaaar  ar 
arrays.  A  pa 
tachaiqaas  m» 
dasirad  far-f 
af  tba  syatha 
baaaiag  af  th 
tba  cyliadric 
staarabla  ar 
a  borlsoa  pla 
aad  aal tip  la- 
arrays.  Tba 
liaaar  arrays 
lass  tbaa  120 


a  tbaoratic 

toward  tba 
taarabla  ey 

abjaet  vas 
aald  prarid 
dafraas  of 

prograa  «a 
ariaaatally 
qaa  for  rad 
a  aataaaa  a 

aaalogoas 
ays.   Tbis 
o«s  all  of 
rays  to  ba 
rtial  listi 
aid  iaelada 
laid  radiat 
sisad  patta 
9»9   syatbas 
al  array  aa 
aaltiple  ba 
aa  by  aaplo 
baaa  procai 
distiactioa 
at  tba  ax 

dagraas  of 


al  aad  axpar 

davalapaaat 
liadrical  ar 

ta  davalop 
a  bigb  rasol 
asiaatb  aagl 
s  to  tbaarat 

varify,  aa 
aciag  tba  pr 
laaaats  of  c 
to  tba  alaaa 
aqaatiag  of 
tba  tacbaiqu 
appliad  to  c 
ag  of  tbasa 

tba  syatbas 
Lob  pattaras 
ras,  or  tba 
i sad  pattara 
y  ba  a  sad  to 
aas  ovar  360 
yiag  tba  saa 
siag  davalop 
.  of  eoarta. 
traae.  are  1 

covaraga. 


iaaatal  pro- 
of a  aalti- 

ray  is  da- 

a  eyliadrieal 

atiaa  covar- 

a.   Tba  basic 

ieally  aaa- 

RSi  eoa- 

obloa  of 

yliadrical 

at  proeassiag 

tba  array 

as  devolopad 

yliadrical 

proeassiag 

is  of  aay 

,  tba  scaaaiag 

aaltipla- 

s.   Haaca, 
prorida 
dagraas  ia 

a  scaaaiag 

ad  for  liaaar 
is  tbat 

iaited  to 

(Aatbor) 


A0>i11  913     Div.   8 
(TISTI/JWS)  OTS  prlca  $1.60 

••itaa  lastraaaats  01*..  Daystroa,  lac.,  Naaark, 

N.  J. 

PIODOCTION  ENeiNECRING  MEASURE  FOR  RUGGEDIZED 

TAUT  BAND  SUSPENSION  PANEL  METERS  PER  SIGNAL 

CORPS  TECHNICAL  RIQUIREHCNTS.   SCS-i3A  DATED 

15  NOVEMBER  1960. 

Qaartarly  prograss  rapt.  aa.  8,  1  Jaa-31  Mar  63. 

31  Mar  63,  7p. 

Caatraet  DA36  039se85952 

Uaelassifiad  raport 

Daseriptors:   ("Matars.  Prodactiaa),  Spriagt. 
Saspaasiea  davicas.  Eavireaaaatal  tasts. 
Parforaaaca  (Bagiaaariag) .  ladastrial 

tqaipaent) . 

Effarta  aara  diractad  ta  pra-predactioa  tastlag 
af  all  raagaa  af  tba  180  dagraa  aatars,  altb  tba 
axeaptioa  of  tba  15-0-15  na  raaga.   Pra-prodac- 
tlaa  tastlag  af  all  aatars  Is  ia  pragrass.   All 
slsas  aad  aatar  raagas  lacladad  ia  tbis  contract 
bara  saecassfally  passad  tha  Groap  I  aad  Groap  V 
tatts  of  Spaalfleatioa  SCS-i3A.   Raports  coraring 
tba  pra-prodaetioa  tastlag  far  raagas  of  0-1  aa, 
aad  0-50V  af  tba  180  dagraa  aatars  bara  baaa 
issaad  ta  OSABMSA.  (Aatbar) 


A0-i11  920     01*.   8.  12,  22 
(TISTB/OHD)  OTS  priaa  14.60 

Hafliarax  Ca.,  Urbaaa,  111. 

BOLIO  STATE  ARM  SAFE  DEVICE. 

riaal  saaaary  rapt.,  1  May-31  Dtc  62, 

by  L.  «.  Rlekatts.  18  Jaa  63.  1*. 

Caatraat  0A11  0220R04048 

Uaclasaifiad  rapart 


Dascriptarsi   (^Araiag  davieas.  Safaty) . 
(•Saaicoadaetiag  da*ieas,  Narbaads).  Gaidad 
aissila  aarbaads,  Blactroaie  aqaipaaat, 
Traasistar  aaplifiars.  Triggar  eircaits, 
Tialag  eircaits.  Elactraaie  saitebas.  Crystal 
raetifiars.  latagrators.  Oaslga,  Ra*ireaaaatal 
tasts.  Traasdacars.  Straia  gagas. 

Tbis  raport  covars  tba  taebaieal  datails  of  taa 
fabricated  solid  state  ara  safe  devices  as  aall 
as  tba  tabalatioB  of  all  the  test  data  wblcb 
has  beea  evaluated  dariag  the  past  six  aoatb 
period.   The  desiga  details  ha*e  already  Jaea 
preseated.   Soaa  of  the  pertiaeat  facts  aill 
be  repeated  ia  order  to  present  a  unified 
eo*erage  of  the  sabjeet  aatter.   The  test  data 
aad  the  reaarks  oa  a*alaatioa  ara  preseated  ia 
ckroaologieal  erder.   Ia  soae  of  tke  first 
pkases  of  tests  flaas  ware  iadieatad.   Tkis  was 
particalarly  traa  ia  tke  traasdaear  eeastractioa 
abieb  bad  ta  be  aadified  before  a  reliable  aait 
coald  aeet  the  ribratloa  test  reqalreaeats. 
Tha  bistery.  the  specified  raagas.  the  aeearacy, 
aad  a  coaparativa  aTalaatioa  are  givea  oa  the 
tea  aaits.   The  resalts  are  preseated  ia  a 
tabalar  fora  aad  coataias  all  the  iaportaat 
paraaatars  qaaatized.  (Aatbor) 


AD-411  935    Di*.   8.  12 
(TISTB/CAM)  OTS  price  $10.10 

Boeing  Co..  Seattle.  Mash. 

STP  III  SPECIAL  TEST  REPORTS.  ELECTRICAL  AND 

ELECTRONIC  SYSTEMS. 

16  Apr  63.  1l6p.  ON  T2  3102  2 

Coatract  APOi  64?  289 

Unclassified  report 

Descriptors:   ("Groand  sapport  eqnipaeat, 
Test  eqaipaent  (Electronics)),  ("Checkout 
equipaent,  Guided  aissiles.  (Surface-to- 
surfaee)).  Radio  eqaipaeat.  Electronic  equip- 
aent. High  frequency.  Oltrahigh  frequeacy. 
Noise  (Radio).  Electric  potential. 


AD-411  958     Oiv.   8.  25 
(TISTM/BRH)  OTS  price  #5.60 

Servoaechaaisas  Inc..  Goleta,  Calif. 

ARMY/NAVY  INSTRUMENTATION  PROGRAM  -  PHOSPHOR 

RESURCH. 

Fiaal  rapt.. 

by  B.  J.  Soxaaa.  Dae  62,  i9p.  SMIR62  7 

Uaalassiflad  raport 

Sabeoatraet  to  Daaglas  Aircraft  Ca.,  lae..  El 
Saguado,  Calif.,  Coatract  Noar-107600. 

Oescriptorst   (•Filas,  Blaetrol uaiaeseeaoa) 
(•Phosphoresceat  aaterials.  Vapor  plating) 
Seaiconductors.  Dielectric  filas.  Display 
systeas.  Photoconduetlvity .  Photoeleetrie 
cells  (Seaiconductor) ,  Ziac  eoapoaads, 
Salfidas,  Crystal  structure,  Maagaaese 
eoapoaads,  Proeassiag. 

A  rasaareb  pragraa  aas  carried  out  iavolviag 
a  stady  of  tbla  fila  alaetrolaaiaeseaat  calls. 
Tbasa  calls  aara  produced  oa  glass  substrates. 
They  eaployad  traaspareat  Sa02  for  oaa  electrode 
aad  aluaiaua  for  the  other.   By  a  detailed 
stady  of  the  variables  iavolved  ia  the  vapor 
depositiea  process,  a  siaple.  oaa-step,  repro- 
ducible procedure  aas  established  for  the  pre- 
paratloa  of  ZaSiMa  phosphor  filas.   This  pro- 
cedara  is  aaiqaa  ia  aot  raquiriag  axcasaivaly 
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the 
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high  teaperatures  or  aay  succeeding  heat  t'| 
aent.   Through  considerable  advanceaent  in 
control  of  the  deposition  and  tubitrste  pr^*- 
paratlaa.  it  was  possible  to  fabricate  nua^rous 
srrays  of  saall  cells,  each  approxiaately 
0.025-  X  0.025  -i"  square.   Saaller  cells 
leading  to  an  even  higher  density  display  bk 
ELPC  configuration  are  now  feasible.  (Auth|)^) 


Th 


AO-411    96j  Div.       8 

(TISTE/OHO)    OTS   price  $10.50 

Microwave   Kesearcb    last.,    Palytechaic    lastj   af 

Brooklya,  N.  Y. 

A  THEORY  FOB  BBOADBAND  VARACTOR  PARAMETRIC 

AMPLIFIERS,  ,         ^       ^    J.      , 

by  Mailer  H.  Eu.  31  J««  63,  23p.  Researck  ^ept. 

so.  PIBMBI1091  62 

Coatract  AF30  602  2213 

BADC  TDH63  i1  Uaelassifiad  repart 

Descriptors:   (•Paraaetric  aaplifiers,  lleory), 
(•Varactor  diodes.  Broadband),  Fourier  lialysis, 
Matkaaatical  aaalysis,  Sequences.  Seriei ,  Coa- 
plex  variables.  Matrix  algebra,  Sidebancs,  Gain, 

.,is  thesis  Is  coBceraed  with  the  developii^at  of 
8  gaaeral  aad  rigorous  broadbanding  theory  for 
varactor  paraaetric  aaplifiers.  Fundaaeatil  gaia- 
bandwidth  liaitatioas  of  a  varactor  paraaetric 
saplifier  are  obtaiaed  which  are  independ^kt  of 
the  equaliser.   Results  obtaiaed  ia  this  tkeory 
lead  to  the  design  and  synthesis  of  broadltfead 
varactor  paraaetric  aaplifiers.   The  circfit  coa- 
sidered  ia  this  thesis  is  that  of  liaear  fisriable 
capacitors  eabeded  ia  aa  arbitrary,  passive. 
lossless  eaviroaaeat  ia  which  the  signal  fre- 
quency aad  aae  of  the  sidebaad  frequeacief  caa 
exist.   Ia  the  course  of  developiag  a  brokdbsnd- 
ing  theory,  soae  fuadaaeatal  iabereat  protarties 
of  a  paraaetric  device  are  revealed.   The  Iflrst 
ii  that  the  varactor.  whea  eabedded  ia  an  larbi- 
trnry,  passive  environaent.  presents  an  i  ijpedaace 
which  caa  be  characterised  by  a  positive  raactiaa 
rather  tbaa  a  positive-real  fuactioa.   Tha  secoad 
snd  aore  iaportsBt  iabereat  property  is  that, 
due  to  the  f requeacy-coupl lag  actioa  of  tke  var- 
iable capacitor,  the  scattering  coefficie 
the  varactor  port  is  quadratic  ia  aature. 
broadbaading  theory  has  been  obtaiaed,  taking 
lata  accauat  both  of  these  properties.   Saae 
realisability  caaditioas  are  preseated  which 
are  iadicativa  of  the  iabereat  prapertiesj  af  a 
paraaetric  device.   (Anther) 


i^t  at 

A 


AD-411  967     Div.   8,  26 
(TISTE/JMS)  OTS  price  $8.10 

Oelco  Radio  Div.,  General  Motors  Corp.,  I  ikoao, 

lad. 

PRODUCTION  ENGINEERING  MEASURE  TO  IMPROVE  PRO- 
DUCTION TECHNIQUES  AND  INCREASE  THE  RELIABILITY 
OF  THE  2N1358A  TRANSISTOR.  I 

Quarterly  progress  rept.  ae.  i,    30  J«b-3<>  Apr  63, 
by  J.  C.  Kubas.   30  Apr  63,  1». 
Coatract  DA36  039se86725  I 

Uaelassifiad  rapat I 

Descriptorst   (•Traas  istors  ,  MaaufactaUag 
aethods),  (•Saaieaadaetors,  Surface  pr^bertias) . 
Geraaaiua.  Crystal  growth,  Cheaical  aiiliag, 
FurBacas,  Test  sets.  Autoaatic,  Heat  t^aataeat, 
Tbickaass,  Electrical  properties,  Relibbility 
(Electronics),  Eaviroaaeatal  tests,  Fa|l«r« 
(Mackaaics),  Tables,  Produetioa. 


As  of  April  30,  1963,  of  tke  17  active  process 
and  equipaent  prograas,  8  are  coapleted  and  in 
production  use,  6  are  installed  and  undergoing 
production  trials,  1  is  currently  being  installed 
and  2  are  ia  process  developaent  stages.   Failure 
rates  of  Milestone  II  test  were  included  in  the 
previous  report  and  graphs  of  the  paraaeter 
distributioas  are  iacluded  ia  this  report.   Pre- 
liainary  iaforaation  froa  Milestone  III  traas- 
istors  is  reported  and  the  states  of  Milastoae 
IV  transistors  construction  is  reviewed.   Also, 
additional  aanuf actur ing  test  results  and  special 
accelerated  test  results  are  reported.   The 
failure  aaalysis  prograa  has  continued  to  yield 
inforaation  as  to  the  aature  of  failures  and 
provides  a  quantitative  aeasureaent  of  the  variaas 
failure  aodes.   The  analytical-eapir ical  surface 
study  prograas  have  provided  additioaal  experi- 
aental  results.   Actions  now  under  way  for  pro- 
duction changes  are  based  upon  soae  of  these 
results.   Additional  electron  probe  work  has 
presented  draaatic  pictorial  evidence  aad  sug- 
gests new  approaches  for  future  study  of  the 
sources,  effects,  aad  eliaiaatioa  of  surface 
aaterials.   (Author) 


AD-411  98i     Div.   8 
(TISTE/JMS)  OTS  prlca  $1.60 

Naval  Ordnance  Lab..  White  Oak.  Md. 

RF  SENSITIVITY  OF  CONTROLLED  RECTIFIERS, 

by  Richard  J.  Sanford.   June  63,  I6p. 

Task  RREN04  OOi  212  1  and  Task  RMM022  006  212  1 

NOL  TR63  56  Unclassified  report 

Descriptorst   ('Crystal  rectifiers.  Radio- 
frequency  laterfercnce).  (•Radiefrequeacy 
Interference,  Crystal  rectifiers).  Sensitivity, 
Silicon.  Gates  (Circuits),  Tests,  Low  pass 
filters.  Freqaeacy,  Attaaaators,  Translstora, 
Seaiconductor  devices. 

The  RF  sensitivity  of  tke  silicon  centralled 
rectifier  is  described,  as  are  ways  of  decreesiag 
tkis  sensitivity.   Tkese  principles  sre  spplied 
In  a  circuit  wkick  protects  electro-explosive 
devices  agaiast  low,  aediua,  and  kigk  frequeacy 
radio  signals  but  presents  negligible  raaistaae* 
to  tke  DC  firing  signal.   (Autkor) 


AD-411  994    Div.   8 
(TISTP/RLG)  OTS  price  $8.10 

Bleetroaics  Research  Lab..  U.  of  Calif., 

A  STATISTICAL  ANALYSIS  OF  THE  SYNCHRONIZATION 
OF  DIGITAL  RECEIVERS. 

by  H.  Kaaeko.  11  Apr  62.  79p.  SR12;S60  IU6 
Coatract  AF19  604  5466.  Proj.  5632,  Task  56320 


AFCRL  62  938 


Uaclassified  report 


Descriptors:   (•Phase-locked  coaaunicatioa 
systeas.  Pulse  coaaunicnt i on  systeas). 
(•Synchronisation  (Electronics.  Statistical 
analysis).  Coaaunicatioa  theory.  Probability. 
Errors.  Signals,  Saapling,  Matched  filters. 


The  pr 
traasa 
tke  CO 
syackr 
tkat  t 
would 
It  is 
signal 
aat i  on 
two  si 
value. 


obability  of  error  of  certain  digital 

ission  systeas  is  invest ignted.  under 

ndition  tkat  the  iransai tter-recei ver 

onisation  is  iaperfect.   It  is  assuaed 

he  receiver  is  the  Bayes  receiver  that 

be  optiaua  were  the  synchronization  perfect. 

further  assuaed  that  a  syacbroni zing 

is  transaitted  separately  froa  the  infor- 
-beering  signals,  and  that  the  sua  of  tba 
gnal  powers  is  constraiaed  to  a  givea 
The  conditional  error  probability  for  a 
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9lvta  ■jrackroaiiat 
Mrtiealar  klaary 
ractaafalar  palaaa 
casiaa-f^aarari  pal 
far  tka  eaia  af  a 
U  aaalyiad.  Tka 
tkaa  cau«iata4  ky 
arrar  prakaklllty. 
arrar,  avar  tka  41 
arrar  far  tklt  $ra 
prakabllitj  ii  the 
parritlaa  af  tka  a 
■  jrackrealilaf  and 
ad  aaaljFtlt  aad  ea 
af  blpalar  ractaag 
(Aatkar) 


iaa  arrar  it  avalaatad  far  tva 
sjrstaas.  aaa  aslag  kipolar 

aad  tka  atkar  aslag  aaipoiar 

•  at.   Tka  aptlaaa  lyackraaUar 

•  laa-Hava  •jraekraalslag  ilgaal 
avaraga  arrar  prabability  la 

avaraglag  tka  coaditloaal 
glvaa  tka  syackroRi sat iaa 
strlkatiea  of   tynckroai sat i oa 
ekroaisar.   Tkis  avarage  arrar 
a  aiaiBisad  «itk  raspact  ta 
vai labia  pawar  bataaaa  tke 
iaforaatlaa  ekaaaals.   A  datall- 
rvas  ara  glvaa  far  tka  casa 
alar  lafaraatloa  slgaals. 


AO-ill  995 

(TISTI/CAI) 


OlT.   8 
OTS  prlca  $2.60 


Taekaieal  Raiaarck  Groap,  Syossat,  N.  I. 

AMPLIFICATION  BI  RESONANCE  SATOIATION  IN  BILLI- 

NETEB  HAVE  CAVITIES. 

by  Baajaala  Saaitsky  aad  Sjlvaa  Catlar. 

23p.  Tackalcal  aata  aa.  3 

Caatraet  AF30  602  27U,  PraJ.  175 

■AOC  TOt63  253         Uaelassifiad  rapart 


23  May  63. 


Oaseriptarst   (•Cavity  raaaaatars.  A«plifiars). 
(•AapllfUrs).  1111  iaatar  wavas) .  Elaetra- 
■agaatle  wavas,  Maasaraaaat,  ladlaf reqaancy 
asciUatars.  Sidabaads.  Aaplitada  aadalatiaa 
■ydragaa  caapaaads.  Cyaaldas,  Tkaary.  Casas. 
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asad  to 
of  20db 


Itk  HC12NU 
aa  af  elactr 
agtk.   Aa  la 

lag  af  a  lac 
aff ialaatly 
oaal  rasoaaa 
faraatiaa  si 

lad,  3/4  lac 

Tity.   Undar 

prapartiet 

yiald  a  sta 

.   (Autkar) 


gas  was 

oaagnatie 
coalag 
al  ascll- 
lataasa  ta 
ea  af  tka 
gaal)  is 
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cartaia 
of  tke  gas- 
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AO-411  999     Oj».   8 
(TISTE/JBS)  OTS  prlca  •4.60 

Boaiag  Co..  Saattla,  Mask. 

QCAHFICATION  TEST  REPORT  FOR  MODEL  SPECIFICATION 
S-133-121-3-1-13.  AND  QUALIFICATION  SUPPLEMENT  I 
THEREOF.  RELAY  ASSEMBLY.  DUMMY  DECODER 

02  5808'2*^*"**'*  ^*  ''"  *^-  '^''-  "•••*•  "• 
Caatraet  AF04  647  289 

Uaelassifiad  report 

Oaseriptarst   (Malays.  Tests).  Ideat if ieatloa. 
Perforaaace  (Engineariag) .  Huaaa  eagiaeering 
Eaviroaaeatal  tests.  Life  expectaacy.  Radie- 
fraqaeaay  iatarfaraaea. 


AD-412  257 
(TISTE/AAE) 


Div.   8 
OTS  price  |8.60 


Microwave  Devices  Lab.,  U. 

City. 

(Na  title). 

Caasolidste  qaartarly  rept. 

31    Mar   63.    93p.    Tt   UOL  04 

Coatracts   NoBr1288   05   and   AFO4  647  745 

Uaelassifiad   report 


af  Dtak.    Salt   Lake. 


1    Jan-31    Mar  63. 


Oascrlptarsi   (•Elaetran  beaaa.  Scientific 
researcb).  (•Mlcraaava  equipaant.  Laboratories). 
Dielectrics.  Masars.  Aaplifiers,  Plasaa 
pkyslcs.  Maasaraaeat.  Exkaast  gases.  Rocket 
aetars. 


Tka  bread  parpase  af  tke  rescarek  activity  re- 
ported kereia  is  to  extend  tke  aseful  frequency 
spectraa  into  tke  raage  froa  aicrewave 
frequencies  to  optical  frequencies  and  to  iaprovc 
existing  devices  aad  tacbniques  in  tka  aicro- 
■ave  spectrua.   (Autkor) 


AD-412  341     Oiv.   8.  31 
(TISTE/AAR)  OTS  price  $9.60 

Radio  Corp.  of  Aaarica.  Harrisoa.  N.  J. 

^ail'^l^''^^^    "*■  SILICON-GEKMANIUM  THERIIOELECTKIC 

MODULES  FOK  TRANSPOUTATlON  CORPS  SILENT  BOAT 

DESIGN. 

May  63.  lOlp. 

AKTRECOM  TB63  17       Unclassified  report 

Descriptors:   (•Modules  (Electroaic) 
Tkeraoelectriclty).  Design.  Eavironaeatal 
tests.  Boats.  Silicoa  alloys.  Garaaaiua 
allays.  Mater,  Cooliag,  Heat. 

Tkis  stady  kas  beea  to  dctiga,  fabricate  and* 
evaluate  water-cooled  tkeraoelectric  aodulet 
wkick  will  operate  ia  aa  air  enviroaaeat   in 
liae  witk  THECOM  requireaent s.  for  a  silent-boat 
power  source,  utilizing  RCA-developed  SiCe 
alloys  and  asseably  techniques.  (Autkor) 


AD-412  350     Div.   8,  14.  26 
(TISTE/PAt)  OTS  price  $1.60 

Nestera  Electric  Co..  Mi nston-Salea.  N  C 
INDUSTRIAL  PREPAREDNESS  STUDY  LACOlKt  FILM 
CAPACITORS. 

Quarterly  progress  rept.  no.  16.  25  Nov  62- 

2  5  Feb  63, 

by  J.  B.  Rawls.   25  Fab  63,  16p. 

Contract  DA36  039sc81268 

Uaelaasifled  report 

Oeaerlptorst   (•Fixed  capacitors.  Prodactioa). 
(•Dielectric  filas.  Fixed  capacitors).  Capaci- 
tors. Vsralshas.  Filas.  Csrbanates.  Cellulesa 
acetates.  Qaality  control.  Tests,  Haaufac- 
turing  aethods. 

During  the  past  quarter,  tka  pilot  run  test 
prograa  for  the  0.1  afd  cellulose  scetste 
capacitors  was  caaplatad.   Pilot  run  saaplas 
of  the  1.C  afd  sise  are  baiag  aanufactured 
with  the  test  prograa  schedalad  for  the  next 
quarter.   Initial  lots  of  polyc arbonst e  fila 
capacitors  were  produced  during  the  past  quarter 
The  principal  probleas  encountered  were  raw 
aaterial  quality,  lacqurelng  end  aetsllzing. 
(Author)  ' 


AD-412  ^OA     Div.   8 
(TISTE/JMS)  OTS  price  »1 . 60 

Aray  Electronics  Research  aad  Davelopaeat  Ageacy. 
Fort  Monaeuth.  N.  J.  r       u  s.j, 

:"e?s'?^-6"83/ts;:"'-"'  ''  "'"*•-  "'•"^" 

by  M.  Boweraaa.  May  63.  I4p. 

Task  3A99  1 5  007  02 

AELRDL  TR2366  Uaelasilflad  report 

Descriptarst  (•Meters.  Eleetriesl  lapedanea). 
Ouarta  resoaaters.  Aging  (Materials).  Callbra- 
lion,  Fraqueacy.  Test  aethods.  Errors.  Crvstsl 
eveas. 
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AD-412   405  Div.       8,    25 

(TISTP/MH)    OTS    price   13.60 

Florence  U.    (Italy). 

THEORETICAL    AND    EXPtRIMENTAL    INVESTIGATIONS!  lOF 

CYLINDRICAL   OR    TOROIDAL    DIFFRACTION    REFLECTORS, 

HAVING    A   MIDE    APtRTURE    AND    FIELD    ANGLE.    OPEIATING 

aiTH    DIFFERENT    FREQUENCIES    AT    DIFFERENT    FIEUD 

ANGLES. 

Final  tecknicsl  rept.  1  Apr  62-1  Apr  63. 

by   V.    Russo.    1    Apr    63.    26p. 

Contract    DA91     591EUC2266 

Unclassified   report 

Descriptorsi       (*Ref lectors,    Antennss).    (•/a- 
tennas   radiation    patterns,    Microwaves),    Sqflec- 
tion.    Diffraction.    Diffraction    gratings,   qptics. 
Diffrsctlon    gratings.    Propagatioa. 

The    research    reported    in    this    paper    is   concl4rned 
with   cylindricsl    diffraction-reflector    sntejitnss, 
with    circular   aean    cross-section.      The    first 
problea   was    to    find    how    to    vary    the    frequency 
with    field    angle.      The    antenna    has    been    studied 
within    the    approxiaation    of    par ageoaetrical 
optics.      (Author) 


AO-412   424 

(TISTE/CAM) 


Div.       8 
OTS    price    $11.00 


Aaersil    Quarts   Div. 

Hillside,    N.    J. 

QUARTZ    SPIRAL   DELAY 

Final    technical    rept., 

by    H.    Mack    Tkaxtan.       Sep    62, 

Contract    AF30    602    2438,    ProJ 

RADC    TDK62    553    Unclassified 


Engelhard    Industries. 
LINE. 


137p. 
.    4506, 
report 


Task   4 


Descriptarst  (•Delay  liaes,  Qaarts),  ( •( 
L'ltrasonic  radiation),  (•Ultrasoalc  radi 
Propagation).  Geoaetric  foras,  Feasibili 
studies.  Signal-to-noise  ratios.  Theory, 
tests,  lapedance  aatchlng.  Analysis,  Bas 
functions,  Matheaatical  analysis,  Electn 
acoustic    transducers. 

The  investigations  described  concern  rosea 
designed  to  discover  the  feasibility  of  ul 
tonic  propagation  in  quarts  aedia.  The  pu 
of  the  investigations  was  that  of  deterain 
the  feasibility  of  bending  opticol  quartz 
into  various  geoaetric  foras  for  aaxiaua  d 
tiae  and  ainiaua  space  requi reaen t s.  A  se 
purpose  was  to  deteraine  the  feasibility  o 
rect  propagation  of  Rayleigh  and  shear  wav 
the  geoaetric  fora  of  the  aedia  studied, 
practical  requireaents  for  propagation.  A 
prupose  was  that  of  developing,  theoretica 
practically,  aethods  for  obtaining  specifi 
chsrscter ist ics    in    the    transaitted    and    re 
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wave  fora  or  pulse.   A  fourth  purpose  required 
the  deterainstion  of  the  feasibility  of  pro- 
ductively aanufacturing  the  specific  geoaetric 
fora  of  quartz  rod  deterained  by  the  investiga- 
tions.  The  goals  of  attainaent  established, 
initially,  for  these  investigations  were 
accoapl ished.   (Author) 


AD-412  481      Div.   8,  25 
(TISTP/FEM)  OTS  price  $22.50 

Office  of  Naval  Research,  Washington,  D.  C. 
INVESTIGATION  OF  NONLINEAR  CONTROL  SYSTEMS. 
PART  4.   METHOD  OF  HARMONIC  LINEARIZATION, 
by  Nicholas  Mlnorsky.   Mar  63,  1v. 

Unclassified  report 

Descriptors:   (•Control  systeas.  Theory), 
(•Nonlinear  systeas,  Oscillation),  Stability, 
Transforaat ions,  Differentisl  equations. 
Nondif ferential  equations.  Equations,  Partial 
differential  equations,  Acceleroaeters ,  Sto- 
chastic processes,  Ststistlcal  functions. 


AD-412  487     Div.   8 
(TISTP/FEM)  OTS  price  $4.60 

Electroaic  Associates,  lac.  Priacetoa,  N.  J. 
EXPLORATORY  PROGRAMMING  STUDIES  FOR  IONOSPHERIC 
RAY  TRACING. 
Final  rapt. 
8  Oct  62,  31p. 

Contract  AF19  604  7294  ,  Task  Order  no.  460302 

Uaelassifiad  report 

Oeseriptors:   (•Eleetroaagaetic  waves, 
Mkistlers).  (•Aaalog  coaputars,  Propagatioa) 
(•Ionospheric  propagation,  Geeaetry) . 
(•Prograaaiag  (Coaputars).  Models  (Siaula- 
tioas).  Siaulstioa,  Ionospheric  propagatioa, 
Electroa  deasity,  Fraqueacy,  Radio  waves. 
Modulation.  Low  frequency.  Audiofrequency, 
High  frequency.  Aaplifiers.  Circuits,  Servo 
aaplifiers.  Diodes,  Differential  equatioas. 
Partial  dlffareatial  equatioas. 

Tke  developaent  of  preliaiaary  aaalog  coaputar 
prograas  for  the  solutioa  of  the  two  diaensionel 
electroaagnet ic  ray  path  aquations  is  discussed. 
A  siaplified  fora  of  the  equatioas  is  presented. 
A  preliaiaary  prograa  was  used  for  exploratory 
purposes.   The  inforaation  so  obtsined  wss  used 
to  old  in  selectiag  the  appropriate  co-ordinate 
systea  for  the  equations  in  regard  to  optiaal 
analog  coaputar  operation.   Circuit  diagraas, 
typical  coaputar  output  plots,  and  the  specialized 
foras  of  the  equatioas  used  at  low  frequencies 
(   5  kc.)  snd  high  frequencies  (   14  aeg.)  are 
included.  (Author) 


AO-412  507     Oiv.   8 
(TISTE/OHD)  OTS  price  $19.75 

New  York  U. .  N.  Y. 

PROCEEDINGS  OF  THE  HIGH-POVER  MICRONAVE  TUBES 

SYMPOSIUM  HELD  AT  THE  HEXAGON.  FORT  MONMOUTH. 

NEN  JERSEY  ON  25  AND  26  SEPTEMBER  1962. 

VOLUME  I. 

1963.  319p. 

Contract  0A36  039Be89076 

Unclassified  report 
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OlTislon  8  -  ELECTRONICS  AND  ELECTRONIC  EQUIPMENT 


0«««rlpt«r«i   (•BlaetroB  tabat.  liercMavt 
•^al^Bcat).  (•Klystraas.  ladltf raqataey  po««r) . 
(•Trav«lla9  vava  tabaa.  SyapaalaK  (ailactraa 
tab*  parts,  ladlaf raqaaaey  pa«ar) .  Braa4baa4, 
■adalatart.  Oaaiga.  Faeasiag,  X  baad.  Kxtraaaly 
hlgb  fraqaaaejr.  Elactraa  gaat,  Klactraa  baaas, 
S  baad,  lavagalda  «lada«a.  lasaaatars.  L  baad, 
Tbaarjr. 


Caataatat  A  Braadbaad  Na«a«att  Hoi 
■altieavlty  Klystraa)  Tba  Maltipla- 
lag-Mava  Klyatraa;  Tba  Daslfla  af  Ml 
TraTallBf-RaTa  Klyatraa;  ladalatar 
sidaratiaaa;  Sapar-Pa«ar  Gaaaratiaa 
••aa  Tabaa;  Tba  Biasad-Cap  Klyatraa 
traaagaatle  Aaplifylag  Laaai  Progra 
rataatlalltlai;  lapratad  Parfaraaae 
taristles  af  Bagawatt  TIT'i)  A  Baga 
TVr  Aaplifiar  wltb  ^B%  Baadaldth;  H 
Aaplifiar  for  50-56  6e  Fraqaaaey  Ra 
Blgb-Po«ar  Backaard-Nava  Oscillator 
latles  af  Bigb-Parvaaaea  Balla«-Baa 
Sapar-Powar  Tabaa;  Applieatlaa  of  B 
Jaatiaa  Gaas  la  Higb-Povar  Blcroaav 
Carraat  aad  Valaelty  Oistrlbatloat 
Badalatad,  Brlllaala-Foeaaad  Elactr 
Baaiaraaaat  af  tba  Sarfaea  Taaparat 
Dadar  Blaetraa  Boabardaaat;  Oaslga 
baad,  S-Baad,  Vary-Hlgb-Paaar  Cross 
Aaplifiar;  Bigb-^oaar  Bavagalda  Ria 
Paaar  Baaoaaat  Blag;  Hlgb  Avaraga  P 
aava  Viadaa  Stady  at  L-Baad;  Oaal  S 
far  Sapar-Paaar. 


low  Baaa 
Baaa  Traval- 
da  Baad 

Oaslga  Caa- 

by  Llaaar 
;  Tba  Blae- 
ss  aad 

a  Cbarae- 
aatt  X-baad 
igb-Poaor  C« 
aga;  A  100  6e 
;  Cbaraetar- 
a  Gaas  far 
agaatroa  la- 
a  Tabas;  Tba 
la  a  Valaelty- 
OB  Baaa; 
ara  of  a  Salld 
far  a  Braad- 
ad-Flald 
daas;  Sapar- 
eaar  Blero- 
taga  Aaplltroa 


A0-A12    510  Div.      8,    26 

(TISTE/CAN)   OTS   prleo  |l.60 

Spragaa   Blaetrie   Co.,    Nortb    Adaas,    Bass. 

PtOOOCTION    ENGINEEBING   BEASURE    FOB    BECM ANIZATION 

Of  BIGB-BELI  ABILITY   CAPACITORS. 

Qaartarly   rapt.    »*.    1,    31   Oae  6fi-31   Bar  63. 

by   E.    Barka   aad  W.    F.    Ball.      31    Bar   63,    12p. 

Caatraet   DA36  039aae01A60E 

Uaelassiflad  rapart 

Oaaerlptarsi      (Papar  capaeitars,    Baaaf aetarl ag 
■atbada),    Rallablllty    (Elaetraaics) .    Indastrlal 
pradaettaa,    Machlaas,    Qaallty  eoatrol. 

Effort   la   prasaatad   ta   pravlda  aaebaalaad   pra- 
daatlea   aqalpaaat    ta   aaaafaetara  blgh-rall abl 11 ty 
papar-plastle  capaeitars.      Bark  aa  tba  daslga  of 
tba  aaablaas  aaa   laltlatad.      Exparlaaats  aara 
Mgaa   ta   dataralaa  aaya   aad  aaaas   of   assaabllag 
tba  eapaaltars.    (Aatbar) 


AD-412   518  Dlr.      8 

(TISTP/FEB)   OTS  prlea  $2.60 

y\.i*tn\m   Lab.,  Bass.  last,  of 


V 


laeala  Lab.,  Bass.  last,  of  Tec,  Laxlagtoa. 
TBE  60IDE  RAVELENGTH  OF  CYLINDRICAL  MAVEGDIOE 
OF  ARBITRARY  CROSS  SECTION  AND  A  CORPUTOl  PROGRAB 
FOR  CALCULATING  VALUES, 

By  R.  N.  Assaly.  20  Bay  63.  18p.  Teebaleal  rapt. 
•a.  313 
Caatraet  AF19  628  500 

Uaelassiflad  report 

Basarlptarst   ('Varagaidas,  Daslga),  Eqaatloas, 
Electric  fields,  electrical  lapedaaea,  lata- 
gral  eqaatloas,  Fraqaaaey,  Geoaetrlc  foras. 
Partial  dlfferaatlal  eqaatioai.  Digital  eea- 
paters,  Prograaaiag  (Laagaagei). 

A  aatbod  based  oa  tba  rariatioaal  priaeiple  is 
giroa  for  deteraiaiag  tba  catoff  aaraleagtb  of 
a  aaragalde  wbosa  erass-sactiaa  coaf igaratioa 


is  arbitrary  aitbla  the  boaads  af  eartaia  ra- 
strlctloBs.   A  aaabar  of  ralaes  ware  calcalatad 
for  soae  of  tbo  aore  eoaaoa  waregaides  aad  ara 
sboaa.   Tba  rasalts  sboald  be  accarate  to  fear 
sigaificaat  figaras  except  for  tbe  ridge  aara- 
gaide  abare  tbe  assaaed  field  coaf igaratioa  is 
la  poor  agraeaeat  wltb  tbe  aetaal  field.   Ib  ad- 
dltioa,  a  FORTRAN  prograa  far  tba  IBB  7090  eoa- 
patar  is  givaa.  (Aatbar) 


AD-412  53i     Dlr.   8 
(TISTP/FEB)  OTS  prlea  |i.60 


Daaay.  G.  C.  aad  Ca. , 
A  STUDY  OF  CORRELATOR 
STATIONUY*  •  SIGNALS. 
17  Jaaa  63,  38p.  R127 
Coatraet  Naar315800 


Inc. ,  Naa  Yark. 
BEHAVIOR  USING  "NON- 
PART  II. 

1 

Uaelassiflad   report 


Descrlptorst      (*Sigaals,    Datectioa),    (•Cocrela- 
tloB   techniqaes,    Slgnal-to-noi so   ratio).    Noise, 
Radio   laterfereaca,    Slaalation,    Radio    sigaals. 
Gala,    Cireaits,    EBvlronaeat al    tests.    Bedels 
(Siaalatleas).    Radalators,    Data   preeesslng 
■ysteas,    lastraaent atlon.    Display    systeas, 
Aadio    aapllfiars,    AttenaatioB,    Neise   genera- 
tors.   Filters    (Electroaagaatlc   aave),    Clipper 
eircaita,    Mathaaatlcal   aadals. 

An    expariaaatal    i BTastigatlon   of   the  cross- 
eorrelatlon   gains   of    aa    aaalag    and    a  clipper 
eorrelater   has   baaa   carried   oat.    The   signals    and 
Boiso   ased   la   this    stady  ae   have  characterised 
as    being    non-stationary.       An    atteapt    has    been 
aade    to   coapare    experiaeat al ly   deterained   gains 
far    the   case   of   saall    signals    baried   la    noise 
altb    those  predicted   iheor«tlcally.      (Aatbar) 


AD-412  556     Dir.   8,  20 
(TISTE/JRS)  OTS  price  1^.60 

Aray  Kleetroaics  B^search  aad  Developaaat  Ageacy, 

Fort  Moaaoath,  N.  J. 

PULSED  NUCLEAR  RADIATION  EFFECTS  ON  ELECTRONIC 

PARTS  ANU  BATERIALS, 

by  M.  Sublessor,  C.  P.  Lascaro,  aad  J.  Kay. 

Sap  62,  i5p. 

OA  Task  3A99  15  003  01 

AELRDL  TR2306  UBClasslfied  report 


The  resalts  of  a  receat 
coaducted  oa  electroaic 
Palsed  Reactor  Facility 
Cables,  resistors,  aad  f 
claded  la  the  prograa. 
RG-62A/U,  RG-59B/U.  KG-8 
liae  cord  aero  exposed  i 
elrcalts,  and  applied  to 
aore  100-eha,  1-koha,  10 
fila  resistors,  a  100-oh 
aell  as  adagaaese-ziac  a 
eeras.   Peak  iadaced  car 
aaraj   +3000  to  -2650  al 
+600  ta  -2500  aicroaap  1 
to  -380  aicroaap  la  loop 
-1650  aicroaap  la  looped 
■ieraaap  la  straight  pot 
-500  aicroaap  la  straigh 


sarlas  af  axpariaeats 
parts  at  the  Saadia 
(SPKF)  are  discassed. 
errite  cores  were  ia- 
Foar  cables  iacludiag 
1/U,  aad  a  taisted  pair 
a  varioas  geoaetries, 
Itagel.   Exposed  also 
-koha  aad  100-koha  carboa 
a  aire  aoaad  resistor,  as 
ad  aickel-slBC  ferrite 
reats  observed  la  cables 
croaap  la  looped  RG-81/U, 
B  looped  RG-62A/U,  +300 
ed  RG-59B/U,  +400  to 

taisted  pair,  +80  to  -90 
tad  R6-26A/U.  aad  +800  to 
t  aapotted  RG-62A/U  cable. 


ELECTRONICS  AND  ELECTRONIC  EQUIPMENT  -  Division  8 


Lea-valae  resistors  appeared  qaite  stable,  Imt 
resistors  greater  la  valaa  tbaa  10  kaha  showed  a 
iparioBS  aad  iacoasistaat  babavler,  attribaltied 
largely  ta  lead  cable  affarts.   Tbe  aaasarekaats 
SB  cables  aad  resistors  seaa  to  boar  oat  tba  fact 
that  reliable  data  caaaat  yet  be  obtaiaed  far 
aaay  exposed  coapooeat  parts  becaase  of  the  laapre- 
dictable  behavior  of  tbe  cables  ased  for  si|g|Bal 
traasaissioa.   (Aatbor) 


AD-412  557     Dlv.   8 
(TISTE/OHD)  OTS  price  $1.60 

Knights,  Jaaes,  Co.,  Sandalch,  111. 
PRECISION  GLASS  CRYSTAL  UNITS. 
Quarterly  progress  rapt.  no.  2,  1  Dec  62- 
28  Feb  63, 

by  Robert  E.  Chrlstiaa  and  Roger  E.  Beaaati 
28  Feb  63,  Up. 
Coatraet  DA36  039se90698.  ProJ.  3A99  15  OOi 

UBClasslfied  report 


leport  on  Research  and  Developaent  of  Preci 
Glass  Crystal  Ualts  la  the  Frequency  Range 
5  to  10  ac. 


la- 

stal 
fey 


ciy 


Descrlptorst   (*Rasonators,  Crystal  asel 
tors).  (•Glass,  Crystal  oacl  Haters) .  (• 
holders.  Frequency  stabl liters) ,  ('Freqa 
stablliaars.  Glass).  (*QaartB  rasoBators, 
Preclsioa  finishing).  Standards,  High  fr« 
qaancy,  Manaf aetarl ng  aethods. 

Data  en  resistance  vs.  contoar,  and  sparleili 
response  attenaatlon,  and  frequency  vs.  coi tear 
Is  given  for  6  ac  third  overtone  anlts,  to(  tther 
with  toae  additional  InforaatioB  oa  5  sk  t^rd 
everteae  aaits.   (Author) 


AO-412  622     Dlv.   8 
(TISTE/CAB)  OTS  price  •9.10 

Aeronaatical  Electronic  and  Electrical  L>b 

Naval  Air  Developaent  Center,  Johnsville,  fi 

STANDARD  PONER  SUPPLY  MODULES. 

Final  rept. 

12  June  63,  lO^p. 

Contract  N62269  1807 

NADC  EL6325  Unclassified  report 

Descriptors:   (■Poaer  supplies.  Bodulea 
(Electroaics) ,  (•Modules  (Electronics), 
Standardlzat Ian) ,  Packaged  circuits.  Ma 
ability.  Voltage  regalators,  Freqaeacy  c 
verters.  Direct  carrent,  Saltching  circa 
Transistors,  Processing,  Test  aethods,  C 
Heat  traaafar. 
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lion 

iif 


iO>i"' 
ki- 
ts. 

tiling. 


•L- 


A  consolidated  report  is  presented  on  thr 
salts  achieved  to  provide  sapporting  data  'br 
the  developaent  and  standardisation  of  aodliles 
snd  related  cooling  requireaent s ,  fabricatlnn  of 
aodules,  and  the  design  and  developaent  of 
aodales  in  the  fora  of  repairable  packages^   A 
general  discassion  is  given  of  background 
aaterial  atteapting  to  shoa  the  intent,  de|r«lop- 
aent,  design,  and  philosophy  of  areas  ahlc|i  aere 
involved  in  the  design,  developaent,  and  con- 
itructiea  of  standard  aodules.   Also  a  detailed 
descriptioa  is  given  of  the  design,  develotaaent , 
fsbricatloB,  aad  test  of  the  aodules  developed 
■nder  the  coatraet.   The  tests  perforaed  on  the 
aodales  are  described  in  detail  and  a  photlograph 
of  each  aodale  la  iacluded  to  shoa  the  techniques 
ised  to  achieve  the  varioas  results.   The  Uata 

provided  is  intended  aa  a  guide  especidlly 

to  those  engiaeers  desiring  to  reproduce  t 
aodules.   (Author) 


AD-412  631      Div.   8,  7 
(TISTE/JBB)  OTS  price  $3.60 

laternat loaal  Resistance  Co.,  Philadelphia.  Pa. 

RESISTORS,  FIXED  FILM  TYPE,  GENERAL  PURPOSE. 

Quarterly  progress  rept.  no.  15,  1  Jan- 

31  Mar  63, 

by  Jeroae  G.  Barns.   31  Mar  63,  37p. 

Contract  DA36  039sc81283 

Oaclaasifiad  report 

Deacrlptors:   (•Fixed  resistors,  Productioa). 
•Productioa,  Fixed  resistors).  Life  ex- 
pectancy. Reliability  (Electronics),  Failure 
(Mechanics),  Tests,  Electric  currents.  Filas, 
Perforaanea  (Engineeriag) ,  Tables. 


Efforts  aer 
product  ion 
aaaaf acture 
aatt  (RC-07 
eight  (8)  h 
coapleted  a 
one  year's 
the  RC-07 
developed  a 
establish  a 
lero  failur 
had  one  fai 
.24  aegoha 
probability 
.91  respect 
processed  a 
The  first  t 
aad  .5  aego 
official  Pi 


e  continued  on 
facility  aith 

a  aiaiaua  of 
)  aad  1/2  aatt 
our  shift.  Re 
fter  oae  year' 
reliability  lo 
27  aegoha  and 

sufficient  nu 

Helbull  plot, 
es  except  the 
lure.   The  Nei 
and  the  RC-07 

of  surviving 
ively.   All  se 
nd  subaitted  t 
hree  RC-07  ran 
ha)  are  being 
lot  Ran  testis 


the  estab 
capacity  n 
35.000  eac 

(RC-20)  r 
liability 
s  testing. 
ad  life  te 
RC-20  .24 
laber  of  fa 
All  othe 
RC-20  .48 
bull  plot 
.27  aegohn 
2000  hours 
ven  RC-20 
0  Pilot  Ru 
ges  (50  oh 
screen  tes 
g.   (Autho 


llshaent  of  a 
ecessary  to 
h  of  1/4 
esistors  per 
testing  ass 

During  the 
sting,  only 
aegoha  ranges 
ilures  to 
r  ranges  had 
aegoha  which 
for  the  RC-20 
shoas  a 
of  .96  and 
ranges  aere 
n  testing. 
a,  10K  oha, 
ted  prior  to 
r) 


AD-412  638     Div.   8,  22 
(TISTP/AM)  OTS  priee  |2.60 

Laboratories  for  Research  and  DevaiopaeBt, 

Fraaklin  last.,  Philadelphia,  Pa. 

HERO  SUPPORTING  STUDIES. 

Moathly  progress  rapt.  ao.  11  for  May  63, 

by  Noraaa  P.  Fauace  aad  Paul  F.  Hohrbach.  May  63, 

18p.  Rept.  BO.  P  B1980  11 

Coatraet  N178  8102 

UBClasslfied  report 


Aa  adjastable  probe  a 
aith  the  slotted  liae 
alaost  oae  full  inch, 
loads  aeasurabla  by  t 
techaique.  After  eal 
9.4  Gc,  the  systea  po 
terained  for  the  10  M 
noted  by  a  BARK  1  BOD 
that  the  base  of  this 
and  that  the  power  tr 
.85  to  .95.  A  rough 
lag  level  la  aeeded  f 
of  the  data.  laitial 
a  daaagad  eollat.  Aa 
aada  ap  of  drill  rod 
test  prograa  aas  prep 
prograa  to  the  XB6  aa 
aaatad  la  a  spaeial  r 
tloB  alU  be  aada  la 
(Author) 


sseably  was  desigBod  for  usa 

It  has  a  probe  travel  of 

exteadiag  the  raage  of 

he  voltage  aia-aax  power 

ibratiag  the  aew  probe  at 

war  trBBSfer  factor  was  de- 

e  firiag  systea  whea  terai- 

0  Squib.   Indications  are 

squib  is  relatively  lossy. 

aasfer  is  oa  the  order  of 

aeasure  of  the  squib's  fir- 

or  a  aore  detailed  aualysls 

firiag  atteapts  resulted  in 

iaprovod  daslga  is  beiag 

iastaad  of  brass.   Aa  EBB 

arad.   ApplicatioB  of  this 

d  XM8  squibs  aiU  be  docu- 

eport.  Bad  ao  farther  aea- 

this  series  of  reports. 
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Diylsion  8  -  ELECTRONICS  AND  ELECTRONIC  EQUIPMENT 


(T1ST«/J»S) 


Oiv.      8 
OTS    price   $2.60 


RCA   D«f«as*  Eleetroaie    Products,    Priacetoa.    N.    J, 

APPLIED    RESEARCH    PROGRAM   ON    HIGH-TENPERATURB    RAD- 

lATION-USISTANT   SULAR-CELL  ARRAY. 

QQaarttrly   tecbaieal    progreii    rept.    ao.    i.    May* 

Jil  63. 

31  Jal  63.  23p.  Rept.  ao.  AED  R2Q43 

Coatraet  AF33  657  8^190.  Task  817301-16 

Uaclastlfied  report 

Doaertptorsi   (*Solar  cells,  Maaufactarl ag 
■etbods).  (•Adhesivet,  Solar  cells),  GalUua 
alloys,  Arseaic  alleys,  Hoaeycoab  cores.  Aluai- 
■  ■■,  Tests,  Teaperaturo.  Vaeaaa.  Ileebaaieal 
properties.  Thickaess,  Seal coaduct i ag  filas, 
Oiffasloa.  Epitaxial  groatb.  lapurltles.  Zlae, 
Cbeaieal  allllag.  Tables,  Equatioas,  Measare- 
■•■t,  Metal  eoatiafls,  Ra41atioa  daaage. 


Calllaa  araeaide  cell  developaeat  aad  fabricatloa; 
Array  desiga  aad  testlag;  Suaaary.  Array  dasiga. 
■•dale  desiga.  Fixtare  desiga.  Materials  test  aad 
solectioa.  Prototype  paael,  Radiatioa  teatiag; 
Tbia-fila  galliaa  arseaide  iavestigatioa,  Tbia- 
fila  difrased-Jaactioa  solar  cells,  Thia-nia 
groaa-Jaactioa  solar  cells.  Properties  of  evapora- 
ted aetallic  coatacts  oa  GaAs.  Aaalysis. 
M^asareaeats. 


AD-A12  672     Diy.   8.  25 
(TISTP/NH)  OTS  price  $1.10 

Vostora  Ontario  U.  (Caaada). 

A  RACETRACK  MICROTRON  FOR  MILLIMETER  AND  SUB- 
MILLIMETER  NAVE  GENERATION, 
by  H.  Froelieb  aad  E.  Braaaea.  1963.  2p. 
Coatrsc-   2  172 
AFOSR  Unclasslfiod  report 

Descriptors:   (•Microwa- es.  Mi  11 iaeter  wave  ) , 
(•Electron  beaas,  Synchrotrons}.  Oscillation. 
Cavity  resonators,  Eleetroas,  Electron 
accelerators. 


AD-^12  679      Dj».   8,  25 
(TISTP/FEM)  OTS  price  fl.60 

Craft  Lab.,  Harvard  U. .  Cambridge,  Masa. 

PULSE  PROPAGATION  IXTO  MATER. 

by  Hans  J.  Scbaitt.   18  Mar  63,  l6p.  Tecbaieal 

rept.  ao.  ^05 

Coatraet  Nonrl866  26,  ProJ.  NR371  015 

Unclassified  report 

Descriptors:   ("Propagation,  Pulse  aodulation). 
(*Nater,  Prupagat ion) ,  Sodiua  conpounds. 
Chlorides.  Experiaenlal  data.  Electrolytes, 
DiffasioB,  Molecules,  Ai ii nuat ion ,  Electro- 
aagnetic  waves,  Plasaa  aediun,  S^a  water, 
Radiators,  Transients,  Dielectrics,  Coaoiuni- 
cation  systeas, .Electric  fif''  .  Radio 
iater ference. 

Tbe  transaission  of  .^..urt  unidirectional  plane- 
wave  pulses  into  water  and  solutions  of  sodiua 
ebloride  was  investigated.   Tbe  tiae  sequeace  of 
tbe  traasient  response  for  incident  pulses  with 
a  duration  of  several  nanoseconds  is  observed 
at  various  depths  ia  the  electrolyte.   The 
dispersion  of  tbe  puls^  is  aainly  due  to  tbe 
ionic  coaductaace  of  the  solution.   For  very 
rapid  polarizing  forces  the  relaxation  associated 
witb  tbe  hindered  rotation  of  tbe  water  aolecaUs 
also  coatributes  to  the  dispersion.   Ualike  the 


expoaeatial  atteaaatioa  of  sinusoidal  sigaals 
ia  conducting  aedia,  for  short  pulses  tbe 
aaxiaua  respease  ultiaately  follows  aa  iaverse 
cube  law  witb  iacreasiag  depth.   Tbe  experi- 
aeatal  results  are  coapared  to  tbe  calcalated 
traasieat  respoase  obtaiaed  froa  aa  approxiaate 
theory.   Tbe  agreeaeat  is  excelleat.   (Aathor) 


AD-412  712     Oiv.   8 
(TISTE/JBM)  OTS  price  |1.60 

Microwave  Electroaics  Corp.,  Palo  Alto,  Calif. 

DEVELOPMENT  OF  LOM  NOISE  TRAVELING-MAVE  TUBES. 

PHASE  II.   ENVIRONMENTALIZATION. 

Moatbly  status  letter  no.  16.  1  May-1  Juaa  63. 

by  A.  C.  Ashley.   1  June  63,  8p. 

Contract  N0bsr81227 

Uaclassifiod  report 

Descriptors:   ("Traveliag  wave  tubes.  Noise 
(radio)).  L  baad,  S  bead,  C  band,  X  bead, 
Environaental  tests,  Processing,  Vacuua 
apparatus,  Focusiag,  Magaets,  Perforaaace 
(Eagiaeeriag) ,  Packaged  circuits.  High  alti- 
tude. Life  expectaacy.  Shock  resistaace,  Tea- 
perature,  Vibratioa. 
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AD-^12  756     Oiv.   8 
(TISTE/WA)  0T»  price  $2.60 

Naval  Ordnance  Lab.,  Corona,  Calif. 

TEST  SET.  ELECTRICAL  OUTPUT,  FUZE.  MK  378  HOD  0: 

DESCRIPTION  AND  OPERATION. 

15  July  63.  2Cp. 

NAVHEPS  rept.  8153     taclassified  report 

Supersedes  NAVHEPS  rept.  5988,  AO-236  607. 

Descriptors:   (*Test  sets.  Electronic  equip- 
aent) .  ('Electronic  equipaent.  Test  sets). 
Design,  Switching  circuits.  Firing  circuits. 
Electronic  switches.  Fuze  functioning 
•leaents. 

This  report  presents  a  description  of  the  Test 
Set,  Electrical  Output,  Fuze,  Mk  378  Mod  0.  and 
gives  detailed  instructions  for  its  operatioa. 
The  set  was  developed  for  use  in  '^  ictory  accep- 
tance testing  of  tbe  Switch,  Firir.y.  Electronic. 
Mk  ''}   Mod  1  and  Mod  2,  which  is  one  of  three 
Major  coaponents  that  constitute  the  Fuse, 
Ouided  Missile.  Mk  317  Mod  1  for  the  SPARROH  III 
AAM-N-6a  aad  -6b  gaided  aissiles.  (Author) 


ELECTRONICS  AND  ELECTRONIC  EQUIPMENT  -  Division  8 


lU>-i12  759  Dlv.      8 

(TISTP/FEM)      OTS   price  $2.60 

■iaistry   of   Aviatloa   (Gt.    Brit.}. 

BIBLIOGRAPHY   ON    SERVOHECH ANISMS    (CLOSED-L^MtP 

SYSTEMS). 

Asg   63,    19p. 

■OA  TIL  BIB52  29       Uaclassifiod  report 

Descriptorst  ('Bibliographies,  Servoaecba 
(*Servoaecbaal sas.  Control  systeas).  Sens! 
ity,  Feedback,  Flight  control  aystea,  Nei s 
Optiaiiatioa,  Nonlinear  systeas,  Attitad* 
control  aysteas,  Autoaatic,  Torgiie,  Third 
f i las  (Storage  devices),  Spectrophotoaeter 
Servo  aaplifiers,  Magaetlc  aaplifiers,  Aaa 
Synthesis,  lastraaeatatioa.  Pressure,  Teap 
tare.  Stability. 


*^  sas) , 

liiv- 


Ibrsis. 
»»a- 


AD-412   762 
(TISTE/JVS) 


Div.      8,    17,    30 
OTS  price  91.60 


Aerospace  Corp.,    Los   Aageles,    Calif. 

SOME   COMMENTS   ON    STRAIN   GAGE   TECHNIQUES   FOR 

nCTERMININR    MICROSTRAIN. 

ky  R.    D.    Caraahan    aad   J.    E.    Mbitt.      20   Jaae 

lip.    Rept.    ao.    TDR169  32^0   31TN1 

Contract    AFO^  695    169 

SSD  TDR63    113  Uaclassifiod   report 


)5, 


Descriptorst  ("Straia  gages,  Measureaaat) 
(■Metals,  Deforaatioa) .  Straia  (Mechaaics) 
Teaperatare,  Elasticity,  Electric  bridges. 
Tensile  properties.  Plasticity,  Alloys. 

The  BSe  of  straia  gages  ia  the  aeasureaent  o^ 
strains  in  the  vicinity  of  10  to  the  ainus  6%h 
power  is  discussed.   Observatioas  of  an 
iioaalous  aaelastic  behavior  apparently  assoUia- 
ltd  witb  saall  teaperatnre  chaages,  which  ac:oi 
pasies  the  uaload  portion  of  a  load-uaload  ■||er«- 
itraia  test,  are  discassed.   (Author) 


AD-i12  773 
(TISTB/AAI) 


Div.   8 
OTS  price  $1.10 


5 


46 


Fiirchild   Seaicoaductor   Div.,    Fairchild  Caae 

lad   lastruaent   Corp.,    Syosset,    N.    Y. 

DESIGN    AND   DEVELOPMENT   OF    INDICATOR    MODULE   HpiD   2. 

■•sthly   progress    rept.    no.    2,    1    June-1    July   p^, 

by  I.    McRae.    1    Jaly   63.    3p. 

Contract    DA30   069AMC170(A) 

Unclassified    report 


Descriptors:  ("Modules  (Eleetroaie),  Desi 
Electroaics.  Electronic  equipaent,  Eagiaee 
Tests. 


AO-^12   793  Div.      8 

(TISTE/JMB)      OTS   price  $10.10 

Florida    U.,    Eagineeriag   and    Industrial    Exper 

■tnt    Station.    Gainesville. 

^SYRPTOTK    ERROR    CODING    BOUNDS   FOR    THE    BINAR 

SrUETKU    CHANNEL    MITH   FEEDBACK. 

Scientific    rept.    no.    1, 

l>r  Edward    J.    Meldoa.    Jr.    1    Apr    63.    122p. 

Coatraet   AF19  628  -t31 .    ProJ.    5632,    Task    5632^1 

*rciL  Rept.    ao.    63   122 

Uaclassifiad  report 

Descriptors:       (•Feedback.    Coaaanicatioa 
^''•ory)  ,    (ocodiag.    Errors).    Probability, 
CoBBunicatioa    systeas. 


»). 


d  lower  bounds  are 

ty  cheek)  codes  used 

hannel  (BSC)  with 

nnel  is  taken  to  be 

staataneous  trans- 

back  are  considered: 

hich  case  one  bit  is 

saitted  in  the  for- 

aatioB  Feedback,  ia 

nary  digit  is  fed  back 

unds  calculated  herein 

able-length  code  has 

oneous  decoding  than 

in  which  the  feedback 

of  inforaation  syabols 

te  that  the  best  code 

higher  probability 

the  best  code  used 

eh  in  turn  has  a 

eons  decoding  than 

oraation  feedback. 

Various  asyaptotic  apper  an 
calculated  for  linear  (pari 
with  the  Binary  Syaaetric  C 
feedback.  The  feedback  cha 
Boiseless  aad  capable  of  in 
aissioa.  J.io  types  of  feed 
(1)  DecisioB  Feedback,  in  w 
fed  back  for  each  word  trao 
ward  chaaael,  aad  (2)  lafor 
which  case  each  received  bi 
to  the  traasaitter.  The  bo 
iadicate  that  the  best  vari 
a  higher  probability  of  err 
tbe  best  fixed-leagth  code 
i  s  used  to  vary  the  nuaber 
per  word.  They  also  iBdica 
used  without  feedback  has  a 
of  erroneous  decoding  than 
with  decision  feedback,  whi 
higher  probability  of  erroa 
tbe  best  code  used  with  inf 
(AMhor) 


AD-A12   807  Div.      8 

(TISTE/JMS)    OTS    price   $1.10 

Foreign   Tech.    Div.,    Air   Force  Systeas  Coaaand, 

Nright-Pat terson    Air   Force   Base.    Ohio. 

WTOMATIC    ELECTRONIC    MULTIPOINT   INSTRUMENT   FOR 

CONTROLLING    AND   REGULATING    TEMPERATURE, 

by    A.    Kb.    Udovichenko,    G.    I.    Reshetov    and   others. 

22    June  63,    5p. 

FTD  TT63  A30  Unclassified   report 

Traas.    froa  Russian   Patent   No.    ^/^^0i^/^  (Appl.    No. 
669289/26),    pp.    1-3,    6   Jane   I960. 

Descriptors:       ("Teaperature   control,    Teapera- 
ture   sensitive   eleaents),    (•Teaperature    sensi- 
tive  eleaents,    Teaperature   control).    Patents, 
Electric    bridges.    Feedback.    Electric   aotors. 
Relays.    Recording    systeas,    Electron   tabes, 
Wiri  ng   di  agraas. 

Autoaatic    electrinlc   aultipoint    teaperature  con- 
trol   and    regulation    instruaent    with    electric 
three-positional    regulator   and   recording  of  aeas- 
ureaent   results   on   a   tape   di aphraga,    distinguished 
by    the   fact,    that    for    the   purpose   of   assuring    the 
fixing   of  control    of    any   givea    teaperatnre   in    each 
poiat    with    high    accuracy,    the   fixing   device   of   the 
lastruaent    is    aade   in    accordance   with    an    anto- 
aatically   equilibrating    AC   bridge,    the   aras   of 
which    contain    variable   resistors,    each    one   of 
which    is   connected    in-parallel    to    the   rheochord 
with    the    aid   of    a    points    switch   of   the   instruaent. 
(Author) 


AD-^12  811  Div.      8 

(TISTE/JMS)    OTS    price   $1.60 

Radio  Corp.    of   Aaerica,    Sonerville,    N.    J. 

RESEARCH    AND   DEVELOPMENT  ON   HIGH   CURRENT   TUNNEL 

DIODES. 

Interia   developaent    rept.,    U   Jan-30   June  63. 

30   June   63,    1 5p. 

Contract   N0bsr8754.0 

Unclassified   report 

Descriptors:      (•Tunnel    diodes.    Manufacturing 
Methods).    Containers.    Geraaniua,    Galllua   alloys. 
Arsenic    alloys.    Crystal    growth.    Fixed  contacts. 
Life   expectancy.    Tin,    lapurlties. 

Twenty   100-aapere  peak  current    tunnel    diodes   were 
delivered    to    the  Navy.      Of    these   12   units   were 
gerajniua   (efficiencies    froa  ii^,5  to    53.8    percent) 
and   eight   were  galllua   arsenide   (efficiencies 


47 


DivUion  8  -  ELECTRONICS  AND  ELECTRONIC  EQUIPMENT 


fr*a    52.2   to   63. S  pvrctat;.      Di f flcalti •■   «tr« 
•  acoiatcrtd   wttk    the  ertapliig   of   tho   top   load   af 
tho   diorfot.    aacaaiitatlag    the  at*   of   •■allor    tkaa 
eptlaaa  wirt   laada.      A   aew  paekaga  daaiga   it   pro- 
posed  wkick   woald   ellalaata   aack    fabrieatioa 
prebloai    aad   provide   better   electrical    aad   theraal 
perforaaace   ia   a   faaller   volaae.      Evalaatioa  of 
tbe    alloyed   dot    process   8he«ed   tkat    dledes   «ith 
effleleaetes  eeaparable   to    tkoae  ebtaiaed   with 
the   selatiea   regroHth    techalqae  caa   be   fabricated. 
Farther   i aTestigatleaa   iate    the   effect    of   sela- 
tiea  regrewth   aelt   eoapositioa  oa    taanel    diode 
effleleaejr   led   to   diodes   haviag   200-aaperes    peak 
earreat    aad    59   pereeat    efficieacies.      Farther 
iavestlgatioas    are   reqaired   to   establish    the 
reprodacibillty   of   these   resalts.      It    haa   beea 
feaad    that    a   saapllag   process    is   reqaired   for 
seleetiag   galllaa   arsenide  crystal,    if  diodes 
wltk    tke   kigkest    possible   efficieacies    are   to 
be   obtaiaed.      It    kas    also    beea    foand   tkat    tke 
coaaterdnpaat    dot   coaipoaltioa   is   very  critical 
ia   obtalaiag  aaxiaiaa  effieieacy.      (Aatkar) 


A0-<12  821 
(TISTP/FBM) 


Otv.      8.    2;.    2 
OTS   price   $7.60 


■4. 


Fereiga  Teek.    Div..   Air   Farce   Systeas   Co 
Nrigkt-Pattersea  Air  Force    Base.    Okie. 
BXKIIUNTAL    INVESTIGATION   OF   SOUND   MAVE 
SCATTBIIN6   IN   THS  ATNOSPHIU, 
by  1.   A.    KailistrateTa.    25   Jaae    63,    78p. 
rn  TT63  U1 

Daelassified   report 

TrsM.    frea  Trady  lastitata   fiaikl    ataesfery, 
Ataeaferaaya    tarbaleataest • .   i,    pp.    203-256, 
1963. 


Descr 
(•Sea 
Seaad 
lad  ex 
ye  rat 
rhaae 
■adie 
Attea 
pkea* 


ipterai      ("Ataespkere,   Experiaeatal    data), 
ad   sigaals,    Seatteriag),    (•Prepagatiea, 
},   Ataeapkerie    refraetiea,    lefractire 
,    Tarbaleace,    Periodic   Tariatiaas,  tea- 
are,    Niad,    Velocity,   Ataespkeric   aetioa, 
distertlea.   Sigaal-ta-aeise   ratio, 
•area,  llaetreaagaetie  atTea,   Tkeary, 
aatiaa,   ladla  laterf ereace,    ■eteoralegical 
■eaa,   Aadief reqaaaay.    Very   lea  freqaeaey. 


Tke   prepagatiea   »t  seaad   aavea   ia   tke   ataeapkere 

Is    sigalf ieaatly  effected    by   tke   aeaaaif orai ties 
ef   refractive    iadex   produced    by   tarbuleat 
flaetaatioas    af    teaperatare   aad   aladspeeds.   Tar- 
baleace  cauaes   flaetaatioas    ef   aaplitude  aad 
pbase    ef    seuad  waves,    seatteriag,    aad   additieaal 
atteaaatiea.      (Aatker) 


A0-i12   827  Div.      8.    26 

(TISTP/FEM)   OTS  price  |6.60 

Veatlagkoaaa   Electric   Corp.,    Pittsbargb,    Pa. 

■ATERIAL    PROCESSING    AND    PHENOMENA    INVESTIGATIONS 

FOR    FUNCTIONAL    ELECTRONIC    BLOCKS. 

lateria   eagiaeering   rept.    no.    3.    6  Mar-6  Jaae  63, 

by   S.    J.    Aagello.    1963,    56p. 

Ceatract    AF33  657  9897 

Daelaaslfled   report 

Descriptors!      (•Materiala,    Processing),    ('Elec- 
trockeaistry,    Aaedes),    ("Electron   beaaa,    Maaa- 
r    faetarlag  aetkeda),    Pkespkoroas,    Slllcoa, 
Beroa,   Oxides,    Filas,    Geeaetry,    Electron 
alerescopy,    Scaaniag,   Gates   (Clrcaits),    Tklck- 
aess,    Pketegrapks,    Printed  clrcaits,    Hedales 
(Eleetroaic;,    Optical    e^aipaent,    Seaiconductor 
devieas. 


Fall    geoaetry   control   over    anodic    oxide   groatk   on 
n-type    silicon   web   has   been    achieved  within    the 
present    accaracy   of   tke  optical    set-ap.      The 
opto-electrockeaical    systea   for  aeasareaent    of 
sarface   receabi aatioa   velocity    in    silicon    as    a 
fanctioa   of   tke   iaparities    incorporated   iate   aa 
ixide   fila,    aad   as    a    faactioa   of   applied  cell 
bias    (field-effect),    kes   becoae   fally   operetioaal. 
Doped    aaodic    oxide   filas   kave   been   used    as 
localiied   diffasien    searces   witkoat    aasking    the 
rest    of   the   silicon    sarface  with    an   aadeped   oxide 
layer.      Maay   experiaental    passlvated    fanetional 
electroaic    blocks    (FEB's)    fabricated    at    Vesting- 
hoase   have   beea    exaai ned   in    the    scanning   electron 
aicroscope.      Also   oxaaiaed  were   several    iate- 
greted   sealeeadacter  devices    parchased   en    the 
open   aarket,    aad   several    specially    fabricated 
devices.      A  aetked   kas   been    saccessfally   developed 
aad   deaonstrated    for   positioning    tke  gate   elec- 
trodes  en    silicon    field-effect    devices    atilising 
a    feedback    sigaal    derived   frea   tke  workpieee. 
(Aatker) 


AD-^12  841  Div.      8 

(TISTE/OHO)   OTS   price  |2.60 


Caltf. 


Lear   Siegler,    Inc.,    Santa  Meaii 

SEMICONDUCTOR    THIN    FILMS. 

Quarterly    rept.    ao.    6,    1    Apr-30   Jaae  63. 

1963.    18p. 

Ceatract    AF33   657  7623 

Uaclasslfled   report 

Descripterst      (•Seaiceadacti ag   filas),    Maaa- 
factaring   aetkods).    Vapor   platiag,    Vacaaa, 
Galliaa  coapoaads.    Arsenides,    Hall    effect, 
Measareaeat,    Electroa   alerescopy,    Ckeaieal 
ailliag.    X-ray  diffractioa   aaalysis. 


(1)    To   Deposit    Filas    1 
power   Vacuua  Systea;    ( 
ef  GaAs   Filas;    (3)    To 
a   Series   of  Teaperatar 
Deposition    at    Microns 
tke   Resolutlea   ia    Elec 
Studies    and    to    Investi 
Tkicker   Filas   Down    to 
Electron  Microscopy;    a 
Stadias  wltk   Filas   of 


a    a  Dynaaic    10    to    tke   -8th 
2)    To   lavestigate    Annealing 
Make  Hall    Measureaents    at 
as;    (4)    To   Investigate 
per   Second;    ( 5)    To   laprove 
tron   Microscope  Surface 
gate    a   Setup    for    Etching 
Thicknesses   Suitable    for 
ad    (6)    To  Coatiaae  Device 
Available  Quality.    (Author) 


AD-412   H5  DlT.      8 

(TISTE/PAR)    OTS   price   $3.60 

New   York    U. ,    Coll.    of    Eagiaeering,    N.    T. 

SOME    NETWORK   PROPERTIES   OF   THE   LARGE   AREA    PN 

JUNCTION. 

Scientific  rept.  no.  4, 

by  G.  J.  Herskowitx.  Jaly  63.  32p.  Techaical 

rept.  no.  ^00  81 

Contract  AF19  628  379.  ProJ.  5628.  Task  562801 

AFCRL  63  317  Uaclasslfled  report 

Descriptors:   (*Seaicoadactor  devices,  late- 
grated  circalts),  Matheaatical  aodel.  Theory, 
■aaafactariag  aethods.  Test  eqaipaeat  (Elec- 
troaics),  Geoaetrical  foras,  lategral  traas- 
foras.  Matheaatical  predictioa.  Electrical 
preperties,  Partial  differeatial  eqaatioas. 

Reverse-biased  large  area  PN  Jaactioas  are  ased 
with  iategrated  sealeeadacter  clrcaits  to  perfora 
aetwork  faactioas.   Tkis  paper  describes  tke  aet- 
work  properties  of  sack  Jaactioas,  atillsiag  aa 
aaalytic  teckaiqae  wkick  allows  tke  freqaeaey  aad 
traasieat  respoase  to  be  described  directly  ia 
teras  of  aaterial.  geoaetry.  bias  aad  teraiaatioa 
iapedaace.   Fabrieatioa  of  tke  Jaactloa  aad  ex- 
periaental verificatioa  of  tke  tkeory  are 
described.   (Aatker) 


1 


1 


I 


ELECTRONICS  AND  ELECTRONIC  EQUIPMENT  -  Division  8 


A0-i12  855  D»v.      8 

(TISTE/JVS)    OTS   price  $2.60 

Craft   Lab.,    Harvard  U. .    Caabridge,    Mass. 
THEORETICAL    AND    EXPERIMENTAL    STUDIES   OF    A^ltENNAS 
AND    ARRAYS    IN    A   PARALLEL-PLATE   REGION, 
by  B.  Raaa  Rao.    15  Mar  63,    Up.    Seieatlfi^i  rapt. 
no.    1,5   3  li 

Ceatract    AF19   628   2^06,    PreJ.    5635,    Task    H&3502 
AFCRL  63  107  Uaclasslfled  reperj 

Descripterst      ('Aateana  cenfiguratioas,  llfave 
traasaissioa),    (*Aateaaa  coapoaents,    El^ctre- 
aagaetic    properties),    Eqaatioas,    Resanahce, 
Electric    fields,    Aatenna   radiation   patterns. 
Electrical    iapedaace,    Measareaeat,    TestI 
aetkods.    Test    eqaipaeat    ( Electroalcs) ,    fpapled 
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Tke   directional    ckaracteri sties    and 
aace   of   a   two-eleaeat   Yagl-type    arra 
lel-plate  regloa  were   studied.      Tke 
valaes   of   tke   tanlng   reaetaace   and   i 
spaeiag   at   wkick    tke   paraalte  gives 
perferaaace  either   as   a  reflector  or 
tor  were  obtaiaed.      Tke   radiation    fi 
directions    away   froa   aad   towards   tke 
aad    tke   iapat    iapedaace   to    the   array 
ared   experiaeatally   aad   foand   to   be 
agreeaeat   with    theory.      (Aathor) 


AD-A12   874  Div.      8,    30,    32 

(TISTP/TL)   OTS   price  $6.60 


lastitata   for  Defeaae   Aaalyses,    Mashi  agto|ii,    D.    C. 

COHERENT   LANGUAGE]       AN    EXPERIMENT   IN   LINGi)|lSTIC 

CATEGORIZATION, 

by   Thoaas  G.    Balden    aad  H.    Nallace   Slnalk 

Jane   63,    1v.    Rept.    ao.    RIOi;    HQ63    1699 

Ceatract   SD50,    Task   29 

Uaclassified   reporit 

Descriptorsi      (*Laagaage,    Araed    forces   pipera- 
tioas),    (*Araed    forces   operations,    Coaalinica- 
tioa   tkeory),    Learaiag,    Man,    Macklaes,    Hiiaaa 
eagiaeering,    Coapaters,    Fanetional    aaalrsis, 
Coaaaad   aad  ceatrol    systeas,    Coaaanicatlioa 
tkeory. 


AD-412   876  Div.      8 

(TISTE/OHD)    OTS   price  $1.60 


Geaeral    Electric  Co.,    Holyeke,    Mass. 
HIGH    POWER,    HIGH    VOLTAGE,    AUDIO    FREQUENCY!  TRANS- 
FORMER   DESIGN   MANUAL. 

Qaarterly   rept.    ao.    4,    1    Apr-30  Jaae  63. 
1   Jaly  63,    13p. 

Ceatract   N0bsr87721,    ProJ.    SR008   03   02,    Tkisk   9599 

Uaclassified  report 

Descriptors:      ('Traasforaers,    Aadiof reqltency), 
(*Power   equlpaent,    Transforaers) ,    ElectHc 
potential,    Extreaely    low  frequency,    Ver^   low 
freqaeaey.    Electric    lasalatioa,    Magneti|:i  cerea, 
Teaperatare,    Deslga. 


Tke  parpose  of 
preseatatioa, 
aethods  ased  t 
aadio  freqaeac 
transforaers  f 
terlsticst  (a 
kilowatts;  (b) 
to  20,000  eps; 
4,000  volts  to 
levels   of   300 


this   project    is    the   investligatioa, 
aad   verification   of   data   anH  deslga 
0   deslga   high   power,    high   vinltage, 
y   transforaers.      Ratings   of  'these 
all   within    the   following   chWrac- 
)    Peak   power    levels    froa  15   to   350 
Operating    frequencies    f real  120  eps 
(c)    Peak   voltage   ratiags    fk'oa 
28,000   volts;    and    (d)    lapedance 
to   3,000  okas   priaary    and   1D  to 


1,200   okas    secondary.      The   scope   of   this   work 
iacludes    a    tkorougk    discussion   of    tke  aeckani- 
eal    and   packaging   aspects   of   tke  design,    the 
lasalation  aaterials    aad   preeessiag   of   those 
aaterials,    aad   the   electrical    and   aagaetic 
characteristics  of   aadio   freqaeaey   transforaers. 
(Author) 


AO-412  877  Div.      8 

(TISTP/MB)    OTS   price   $2.60 

Stanford   Research    Inst.,    Mealo   Park,    Calif. 

STUDY   OF    ADVANCED  TECHNIQUES   FOR   COOLING    VERY 

HIGH    POWER    MICROWAVE   TUBES    (VORTEX   FLOW), 

by   Lester   Feiastein   and  R.    E.    Laadberg.    15   Apr  63, 

14p.    Techaical   aete  ao.    3 

Ceatract   AF30  602   2760,    PreJ.    PMU  4092 

RADC  TDR63   242  Uaclassified   report 

Descriptors:      ("Electroa   tabes,    Cooliag), 
Microwaves,    Power,    Measureaeat,    Pressure,    Heat 
traasfer.    Heat,    Teaperatare. 

Measareaeats    of   pressare   drop   la   test    sections 
with   twisted   tape   have   beea   perforaed.      Froa   the 
accaaalated   data,    frictioa    factors   which    can   be 
coapared   with   those   of    straight    tabiag   caa   be 
obtained.      Buraoat   aeaiureaents    have   beea   aade 
aad   flaxes    of   8500   watts   per    sq    ca  have   been 
reached  with    the   twisted   tapes    in   the   test    tubiag. 
Cerrectioas   for  wall    teaperatare   aeasureaeats 
have   beea   prepared   aad  will   be   ased   ia   aakiag 
beat   traasfer  aeasureaeats.      (Aatker) 


AD-412  887  Div.      8 

(TISTP/FEM)   OTS   price   $2.60 

David   Saraoff  Researek  Ceater,    Priaeetoa,    N.    J. 

EVAPORATED   THIN-FIM    DEVICES. 

Scientific   Rept.    ao.    3,    1    Nar-31    May   63, 

by  H.    Borkaa,    F.    V.    Skallcross.    A.    Waxaaa    and 

P.    K.    Weiaer.      10   Jaae   63.    23p. 

Contract    AF19   628    1617,    ProJ.    4608.    Task   46O8O4 

AFCRL   63   178  Uaclaasified   report 

Descripterst      ("Treaaiatera,    Materiala), 
(•Sealeondacting   filas,    Maaaf actarl ag   aetkods). 
Hall    effect,    Motloa,    Cadaiaa  coapoands,    Sal- 
fides,    Gatea    (Clrcaits),    Filas,    Electrical 
lapedance,    Tellarides,    Deslga,    Preparatioa, 
Gases,    Eaergy,    Pkotocoaducti vi ty.    Electrical 
coadactaace.    Electric   carreats. 

A  glow  disckarge   teckaiqae   kas   been   developed 
for   iaproving   tke  contact    between    the  overlying 
scarce   electrode   and    the  cadaiaa   salfide   la   the 
eoplaaar-electrode   thia-fila   traasistor.      It   was 
deaonstrated   that    aluainua   scattered   into    the 
gap   region   during   the   source-drain   evaporation 
was   oxidiied   upon   exposare   of   the  eoapleted   anit 
to    air.      The   effects   of   vacaaa,    air,    water   vapor, 
aad   other   aableat    gases   apon   aaencapsalated  TFT* s 
daring    aad   after   fabrication  were   stadied.      An 
aaalysis   based  apon   the   polycrystalUae   barrier 
aedel    has   beea  aade   to   explain   the  obaerved   de- 
peadeace   of  aoblllty   upon   gate  bias.      Control 
aetioa   has   beea   observed   in   a   ceplanar   lasnlated- 
gate    traasistor   aslng   hole  condaction   ia    a 
cadaiaa  telluride   fila.      Geoaetric   deslga   paraa- 
eters    for  TFT's   based   upon   field-effect    aaalysis 
were  derived.      (Author) 
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■AO-412  889  Bit.      8.    26 

(TISTI/CAM)   OTS   prlf  #2.60 

Ia41*  C«rp.    of   Aatrlea,  ■■??!••■,   N.    J. 

PtODDCTION    EN6INEOIIN6   HCASUIE   roi    TU8E   TTPS 

7587. 

Qsartcrly  r*pt.  ■•.  A,   1  Mar-Si  Hay  63, 

by  1.  Aektraam.   1963,  23p 

Coatraet  DA36  039tc86732 

Oaelaatlflttf  rapor* 

Daierlptarsi   (•Elaetroa  tabas,  Hanuf ae tariaf 
■athatfa),  Pra4«etlaa,  Vlra  wlartiag  ■aeklaai, 
Ia8«strlal  aqaipaaat,  Maehlaaa. 

A  8«tall«4  aeeaaat  la  praaaata^  af  tba  affart 
axpaatfad  la  laplaaaatlaf  tba  eaaatractloa  aad 
«aba««lag  phaaaa  at   aaak  taak.   Tba  aeeaaat  ladl- 
eataa  tba  dagraa  af  pbyaleal  eaaplatlaa  of  oa«b 
task  la  taraa  af  pbatagrapha,  aad  sbowa  tka 
raaalta  of  apaelfle  dabaggiag  taata.   Tkla  ae- 
eaaat akaaa  tkat  tka  comtrHctloa  pkaaa  af  tka 
traai  grid  vladiag  aacklaa  taak  la  eaaplatad.  aad 
dabagglag  la  aadav  vajr.   Evalaatloa  of  tba  kaad 
daalga  for  tka  axkaaat  aacklaa  taak  la  eoa- 
platad,  aad  flaal  kaada  ara  la  eoaatraetlaa. 
Tba  laad  laadar  taak  la  aaarlag  eaaplatloa  of 
tba  eaaatraatloB  pbaaa.   Alaa  laeladad  la  aa 
iadleatlaa  af  praparatloaa  la  procoaa  for  tbo 
prodaetloa  af  aaglaaarlag  taat  aaaplaa  af  Taba 
Typa  7587.  (Aatbar) 


AIK-i12  892    Dlv.   8 
(TISTP/FEM)  OTS  prica  $2.60 

Paralga  Tacb.  Dltr. ,  Air  Forco  Systaat  Coaaaad, 
Vrlgfct-Patterioa  Air  Force  Base,  Oklo. 
6IAPH0-TAPE  METHOD  OF  CONSTRUCTION  OF  CONTACT, 
by  V.  N.  Roglaskl.  12  Jaly  63,  22p. 

Uaclaiilflad  report 

Traaa.  froa  Probloay  Poredaebl  laforaattli,  AN 
SSSR  Maseav,  6,  pp.  34-45.  1960. 

Oatcriptori:  ("Relays,  Syatbesls),  Aaalysls, 
Tapes,  Clrealts,  Natvarks,  Naabara,  Niaerieal 
aaalysls.  Models  'Slaalatlaas) . 

Tba  algorltba  of  tke  coastraetioa  af  tka  sckea« 
of  coatact  (1,k)  -  poles  Is  described  wltk 
Htlllsatlaa  of  datoars,  ahick  Is  the  derelopacnt 
of  tbe  grapblc  aetkod.   It  appears  tkat  a  aodel 
of  aa  algorltka  caa  easily  be  aade.   (Aatkor) 


AO-412  918     OlT.   8 
(TISTP/FEM)  OTS  price  $3.60 

Mitre  Corp..  Bedford,  Mass. 

ON  REPEATING  A  DIGITAL  MESSAGE  TO  INCREASE  THE 

PROBABILITY  OF  CORRECT  RECEPTION. 

by  H.  Dya.   Jaly  63,  38p.  Rapt.  ao.  TM3389 

Coatraet  AF3j  600  39852,  ProJ.  603 

BSD  TDR63  239  Uaclaaslfiad  report 

Descriptors:   (eCoaaHalcatioa  systeaa.  Digital 
systeaa).  ("Data  transaissioa  systeas.  Errors), 
(•Radio  coaaaaications  systeas.  Reliability). 
(•Coaaaaicatioa  theory.  Radio  receptioa). 
Radio  receivers.  Radio  traasaissioa.  Data, 
Costs,  Codiag,  Probability,  Signal-to-aoiaa 
ratie,  Optialsatioa,  Naaerical  aaalysls. 

Tke  tkeoretical  aspects  are  coasidered  relative 
to  tke  repetitioB  of  aessages  as  a  aeaas  of  er- 
ror detectloa  aad  correctloa,  wkere,  aa  tke 


avaraga,  less  tkaa  50%  af  tke  digits  receired  ara 
la  error,  aad  receptioa  reliability  la  abtalaed 
at  tba  expeasa  ef  a  lever  data  rate.   T«o  repe- 
tltlaa  sebeaes,  fixed  aad  saqaaatlal,  ara  cea- 
sidarad,  aad  applicable  foraalae  are  derived. 
CoaparlsoB  is  aade  of  sacb  repetitioa  scheaes 
■Itb  aore  sopblstieatad  teebaiqaes,  e.g..  those 
iavalviag  aptiaaa  codiag.   (Anther) 


A0-i12  920     Dlv.   8.  30 
(TISTB/JBM)  OTS  priee  $4.60 

Acaaatlcs  Research  Lab.,  Harvard  0.,  Caabrldge, 
Maaa. 

ZYP  -  AN  AUTOMATIC  IMPEDANCE  AND  ADMITTANCE 

PLOTTER, 

by  Harry  A.  Scbeaek.  Jaae  63,  37p.  RM56 

Coatraet  Naar1S66  24 

Uaclasslfled  report 

Doscrlptorai   (•■eaaarlag  devices  (Electrical 
aad  electronic),  Eleeirleal  properties). 
(•Recerdlag  systeas.  Electrlcel  propertlea), 
(•Electrical  lapedance,  Measurlag  devlcea 
(Electrleal  and  electroaic) ) ,  (^Adal ttance, 
Measarlng  devices  (Electrical  and  electronic)), 
SyacbroBixatloB  (Electraaics) ,  Saltchlng 
clrcalta,  Faaetleas,  Deaodalatars,  Oscillators, 
Electric  poteatlal.  Meters.  Electric  filters. 
Preqaeacy,  Elect roacoast Ic  traasdacers. 
Scalers,  Mechanical  draalags.  Clrcalta,  Coaplex 
variables. 
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AO-412  939     Dlv.   8 
(TISTP/RD)  OTS  price  $2.60 

Electronic  Coaaunicatlons.  Inc..  Tlaonlua,  Md. 
INVESTIGATION  OF  IMPROVED  AIRBORNE  ANTENNA 
TECHNIQUES  FOR  COMBAT  SURVEILLANCE. 
Qaarterly  progress  rept.  no.  4.  1  Mar-31  May  63, 
by  Marvin  Cohn  and  Robert  S.  Littlepage. 
28  Jane  63.  21p. 

Contract  DA36  039sc90750,  ProJ.  166  20901 AO4O  01 

Uaclasslfled  report 

Doscrlptorai   (•Ceabat  surveillance,  Airplane 
antennas).  (•Airplane  antennas,  Ceabat  surveil- 
lance). Slot  antennas.  Antenna  radlatioa 
patterns,  Naveguides,  Coupled  antennas. 


A  10  X  2  eleaent  sarface  w 
has  been  designed,  based  0 
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ELECTRONICS  AND  ELECTRONIC  EQUIPMENT  -  Division  8 


so 


exponential  taper  to  a  thin  dielectric  tape 
investigated  and  resulted  in  a  aore  efficle 
transition  froa  a  tight  to  a  loosely  bound 
face  wave  within  the  trough  waveguide.   Usi 
this  laproved  taper,  fields  of  high  purity 
tend  to  heights  of  at  least  eighteen  wavel 
(Aether) 


was 

«ur- 

<*x- 
eagths. 


AD-412  946 
(TISTE/OHD) 


Dlv.      8.    26 
OTS    price  $5.60 


Mestern    Electric   Co..    Laureldale,    Pa. 
PRODUCTION    ENGINEERING    MEASURE.       MECH ANIZAltON 
OF    SEMICONDUCTOR    DEVICES.       2N560,    2N1051, 
2N1072,    2N1195,    IN664,    1N665,    1N666,    IN667J 
1N668,    1N669,    1N673,    1N675.    1N697    and    1N701, 
Quarterly    progress    rapt.    no.    U,    1    Jan-31    liir   63, 
by  H.    J.    Haber.    31    Mar  63,    50p. 
Contract   DA36   039    sc   81294 

Unclassified   report 

Descriptors!      (•Manufacturing   aethods,    Semi- 
conductor  devices).    (•Transistors.    Produ^^ion), 
(•Diodes    (Seaiconductors),    Production), 
Machines.    Autoaatioa. 


The    purpose   of    thia   Production   Engineering 
Measure,    as   initiated   aad    subsequently   aodl 


<led. 


is    to   design    and   develop   production    techniques 
for    the   2N560.    2N1051,    2N1195   and    2N1072    transis- 
tors   and    the   O.4  watt    diodes   with    the   objecjiiive 
ef   establishing   production   capacities    (Auth<^r) 


AD-412   952  Dlv.      8.    25 

(TISTP/MH)    OTS   price   $1.60 

Rome   Air   Developaeat   Ceater,    Griffiss   Air   Fl4rca 

Base.    N.    Y. 

HARMONIC   GENERATION    IN    PLASMAS. 

Final    rept., 

by  Fedele  J.  Sforaa.   Aug  63.  lip. 

ProJ.  5519.  Task  551906 

lADC  TDR63  288         Uaclasslfled  report 

Descriptors:   (•Haraoalc  oscillators.  Pla 
physics).  (•Microwaves,  Maveguides),  (•Maij* 
guides,  X  bead).  Propagation,  Radio  waves 
Argoa,  Gases,  Milliaeter  waves. 
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AD-412   954  Dlv.      8 

(TISTE/JHS)    OTS   price   $9.60 

Airborae   lastreaaats   Lab.    lac,    Deer   Park,    (l|.    Y. 

INTERFERENCE    ANALYSIS   OF    NER   CIRCUIT    COMPONENTS 

AND  TECHNIQUES. 

Fiaal    rept.,    Apr   62-Mar  63. 

kl  L.    M.    Orleff   aad  M.    Koaa.      May   63.    104p 

Ceatract   AF30   602    2690.    ProJ.    4540.    Task    45J;^02 

>ADC  TDR63   252  Uaclasslfled    report 
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Descriptors:   (•Sealcoaductor  devices.  Radlo- 
frequeacy  interfereace) .  (•Radiof requeacy 
iaterfereace.  Seaiconductor  devices)  .  Test 
aethods.  Measureaent,  Noise  generators,  Traa- 
sistors.  Oscillators.  Transistor  aaplifiers. 
Varactor  diodes,  Haraonic  oscillators,  Crystal 
detectors,  Paraaetric  aaplifiers.  Crystal 
aixers.  Gala,  Radiof requeacy  power. 
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AO-412  972 

(TISTE/JBM) 


Dlv.   8 
OTS  price  $2.60 


Cruft  Lab.,  Harvard  U. ,  Caabrldge,  Mass. 

AN  EXPERIMENTAL  INVESTIGATION  ON  THE  BEHAVIOR  OF 

THE  DIPOLE  ANTENNA  NEAR  THE  INTERFACE  BETWEEN 

THE  CONDUCTING  MEDIUM  AND  FREE  SPACE, 

by  Kelgo  lixuka.  15  Apr  63.  20p.  Scientific 

rept.  no.  4 

Contract  AF19  604  7262,  ProJ.  7661.  Task  76615 

AFCRL  63  455  Unclassified  report 

Descriptors:   (•Dlpole  antennas,  Experlaental 
data).  Antenna  Configurations,  Adaittance, 
Electric  currents.  Electrical  conductance, 
Electrical  Insulation,  Ionosphere,  Plasaa  ae- 
dlua.  Underwater,  Perforaance  (Engineering), 
Solut  ions. 

An  experlaental  study  was  aade  of  the  driving- 
point  adaittance  and  the  relative  aaplitude  and 
phase  dlst rlbutloas  of  the  current  for  a  dlpole 
antenna  near  and. parallel  to  the  interface 
between  the  conducting  aedlua  and  free  space. 
(The  antenna  was  always  located  in  the  conducting 
aedlua,  unless  otherwise  specified.)   The  depth 
d  of  the  antenna  froa  the  interface  was  varied. 
The  loss  tangent  of  the  conducting  aedlua  was 
varied  froa  0.036  to  8.S,  a  range  which  Includes 
a  variety  of  aedla  such  as  poor  insulators,  the 
ionosphere,  plaaaas,  dry  earth,  wet  earth,  lake 
water,  and  sea  water.   The  antenna  height  in 
radians  was  also  varied.   Coaparisons  were  aade, 
wherever  possible,  between  the  characteristics 
of  the  dlpole  antenna  in  the  half-space  and  la  a 
space  coapletely  filled  with  the  dlssipatlve 
aedlua.   The  driviag-point  adaittaaces  are  ia 
good  agreeaent  with  the  available  theories  by 
King-Harrison  and  Nu  which  have  already 
been  verified  experlaent al ly  by  lixnka  and  King. 
Since  all  aeasured  results  are  given  In  teras  of 
diaenslonless  paraaeters,  they  aay  be  applied  to 
any  coabinatlon  of  conductivity,  frequency,  di- 
electric constant,  and  distance  of  the  aateana 
froa  tbe  iaterface.   (Author) 
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AD-i12  981  liv.      8.    26 

(TISTI/OHO)    OTS  rrict  li.60 

Ttxai  laitraacatt,  lac.,  Dallai. 

SILICON  SBIICONDUCTOR  NBTVORKS  lANUrACTCRING 

UTHOOS. 

lataria  tackaleal  •agiaaariaf  rapt.,  Apr-Jaaa  62, 

by  R.  C.  Brawar.  lay  63.  44p. 

Caatraet  AP33  600  i2210.  ASD  PraJ.  7  865 

ASO  lataria  rapt.  7  865.  val.  8 

Uaalaaiiflad  rapart 

Daaeriptarii   (*MlcraaialatBrliatlaB  (llactraa- 
lea),  Maaafaetarlag  aatliods),  (aMaaaf actariag 
■atliada,  latagratad  eircalti),  Pkataaagraviag, 
La«  taaparatara  raaaarck,  Taaparatara,  Pra- 
tfactiaa,  laehiaaa,  Ckaaleal  alUiag.  Claaaiag, 
Pixad  eaatacta,  Siliaaa,  Saaleaadactar  devices. 
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A0-i12   983 
(TISTI/PAI) 


01*.   8 
OTS  price  15.60 


Caraall  Aaraaaatical  Lab.,  lac,  Baffale,  N.  ¥. 

VULCAN.   HIGH-TUPEKATDIE  ANTENNA  INVESTIGATION 

AND  DBVELOPIENT. 

lataria  aagiaaariag  rapt.  aa. 

30  Jaaa  63. 

by  Jaka  J.    Barskaa.  1963,  56p. 

1807  B1 

Caatraet  AF33  657  11100,  PreJ. 


1,  1  Apr 
Rapt 


ao.  DB 


6278,  Task  627802 


Oaelaasifiad  report 

Oascriptarat   ("Aataaaas,  Higk  taaparatara 
raaaarek) ,  Haat,  Slat  aataaaas.  Spiral  aa- 
taaaaa.  Helical  aataaaas,  Dipola  aataaaas, 
Caaxial  eablaa,  Vavagaida  wiadows,  Haatar, 
Dialactrica,  Aataaaa  radiatioa  pattaras, 
Aataaaa  faads,  lavagaida  alots,  Tkeraoceapla 
pyraaatars,  Tkaraaeaaplas.  Haat  rasistaat 
aatariala. 


Mark  «as  eoatiaaad  aa  tka  praliaiaary  stadias  af 
tka  variaas  types  of  aataaaas  to  dataraiaa  wkick 
types  aoal^  kava  tke  kigkest  probability  of  op- 
eratiag  saccassfally  ia  a  2000  F  eaTiroafcaat. 
Aa  axperiaeatal  stady  was  started  oa  tke  slot. 
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A0-A12  995     DiT.   8 
(TISTP/AAR)  OTS  price  |1.10 

Aeraspaca  lafaraatlaa  Div.,  ■askiagtoa,  D.  C. 
SOU  OPBIATING  CONDITIONS  OP  A  SINGLE-STAGS 


SELF-OSCILLATOR  HITH  DELAY. 

H  Jaae  63,  8p. 

Task  15a 

AID  Rep*.  T  63  83      Oaclassified  report 

Descriptors:   (•Oscillators,  OperatioB), 
Circaits,  Hodulatioa,  Frequency,  Oscilloscopes. 

Tke  eperatiag  coaditioas  of  tke  self-aodulated 
ascillatioas  of  a  siagle-stage  oscillator  aitk 
delay  kave  beea  studied.   Tke  preseace  of 
siaasoidal  aad  rectaagular  self-aodulatioa, 
predicted  by  tkeory,  was  coofiraed.   It  was 
deaeastrated  tbat  besides  asyacbroaous  rela- 
tioaskips  bet«eeB  salf-aedalatioa  freqaaacias 
aad  tke  carrier  freqaeacy,  syackraaaas  relatiea- 
skips  also  are  possible.   Tke  latter  iastaace 
is  illastrated  by  osci llograas.   Tke  eperatiag 
ceaditioas  of  double  self-aodulatioa  ceased  by 
tke  Joiat  actiea  of  tke  delay  liaa  aad  of  iaertial 
aoaliaearity,  as  veil  as  those  of  video  pulse 
geaeratioa,  were  iavestigated.   (Author) 


A0-i13  048     Div.   8 
(TISTP/FR)  OTS  price  |1.10 

Foreiga  Tech.  Div.,  Air  Force  Systeas  Ceaaaad, 

Nrlgkt-Pattersaa  Air  Force  Base,  Ohio. 

ON  CUNDITIUNS  OF  RADIO  COHHUNICATION  IN  HIGH  AND 

RIDDLE  LATITUDES, 

by  Ye.  Ye.  Goackarava  aad  R.  V.  Kiseleva. 

28  Jaae  63.  17p. 

PTO  TT63  U3  Uaclaasifled    report 

Traaa.    fraa  Rassiaa   Periodical,    Geeaagaetiaa   1 
Aeraaaalya,    3j1,    pp.    94-103,    1963. 

Descriptersi       ('laaaapkeric    prepagatiaa,    Radia 
ceaaBBicatiea   syateaa),    Radia   coaauaicatloa 
systeas,    loaespkeric   dlstarbaaces,    Radlofre- 
quBBcy,    Pelar   regioas. 

A   study  was   aade    of   radio   coaaBaicatiaa   eaadl- 
tiaaa    ia    high   aad    aiddle    latitadea    as    a    fuactlaa 
af    tke   atate    of    tke    tonospkere.      Preloaged   coa- 
aaaicatioa    breakdowas    kave    beea    observed    dariag 
straag    aagaeta-ioaospkeric    disturbaaces .       Break- 
dawas    ia   coaauaicatiaa   were    observed   oa    loag 
radia    liaka    evea   wkea    tke    loaosphere    was    ia   a 
qaiat    atate.      The    peasibl It  ties    for   radia   coa- 
aBBlcatiaa   at    high   freqaeacies    through    reflectiaB 
af    radia  waves   froa   the   sparadic  E    sab  a    layer. 
(Aatbar) 


AO-413    060  Div.      8 

(TISTE/OHD)    OTS   price   $15.50 


Craft    Lab..    Harvard   0.,    Caabridge,    Rass. 
A   STUDY    OF   CIRCULAR    ARRAYS.       ^.    TABLES   OF 

OUASI-ZEROTH-ORDER  ]rj|(h).    T*(h).    T>"(A/4). 
ADRITTANCES.    AND   QUASI -FIRST-ORDER    SUSCEPTANCES. 
by    Richard    B.    Rack.    1    Ray    63,    1v.    Technical    rept. 
aa.    384 
Caatraet    Naar186632,    PraJ.    NR371    016 

Unclassified    report 

Deacrlptorst       (•Antennas,    Coupled    antanaas). 
Special    fuactioas    (Ratheaatical) ,    Ratheaatical 
aaalyais,    Adaittance,    Electrical    prepertiea, 
Tablea,    Saqaaaeas. 

Per    froa   two    to    five    identical    antennas    of    radius 
a/laada    •    0.007022    and    half-length    h/laada   •    1/4, 
3/8,.   1/2,    5/8,    located    at    the   coraers   of   an 
eqallataral   polygoa    of   side  d/laada   the    followlag 
qaaatitlea   ara  tabalated   over   a  d/laada   raage  of 


!nd 
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1/16   to    2.95    ]    psl    saperscript    a   sub   dR(h), 
superscript    a(h)    or   T*    superscript    a(h],    qubjsi- 
seroth-order    sequeace    adaittaace,    quasi-fir  tit- 
order    sequence    adaittaace.    qaasi-aaroth-ord >^ 
self   adaittance.    quasi-first-order   self    adalt- 
tance,    and    quasl-ierot h-    and    quasi-f irst-or^ier 
Butual    adaittances.       For    aa    Isolated    antenn 
of    radius    a/laada    ■    0.007022    corresponding 
quantities    are   tabulated    for   h/laada   -  0.19tb 
to   0.7460.       (Aathor) 


AO-413   071  Div.      8 

(TISTE/AAR)    OTS   price   $4.60 

Election    Tube    Research    Lab..    U.  of   Rinn. 
■ianeapolis. 

NOISE    REASURERENTS   AS   A    TOOL    IN  ELfetlKON   DEVtCE 
RESEARCH. 

Quarterly    piogress    rept.    aa.    1,  1    Jaa-31    Raij   6j, 

by   A.    van    der   Ziel.       31    Rar    63,  32p.    Kept.    -(i.    13 

Contract    DA36   039ARC00028,    Task  3A99    13   003   $2 

Uaclasslfied  report 

Descriptors:   (•Noise,  Reasareaent ) .  (•El^l- 
tronic  equipaent.  Scientific  research),  T|||b 
filas.  Diodes,  Gold,  Titaaiaa,  Photoas, 
Eaissivity. 
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AO-^13  076     Div.   8.  25 
(TISTP/FER)  OTS  price  $8.60 

^■icrowave  Devices  Lab.,  U.  of  Utah,  Salt  Lakli 
City. 

(No  title).  . 

Coasolidated  qaarterly  rept.,  1  JaB-31  Mar  6;. 
31  Rar  63,  93p-  Techaical  rapt.  ao.  RDL  Q4 
Caatracts  Noar128805  aad  AF04  647  745 

Uaclassified  report 
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Research    reported   hereia    is   to   extead   the    useful 
frequeacy    spectrua    iato    the    range    froa   aicrowave 
frequeacies    to    optical    freqaeacies    aad    to    iaprove 
existiag   devices   aad   techaiques    ia    the   aicrowave 
spectrua.      At    preseat    this   objective    is   beiag 
pursued    by    studies    of   electroa    beaa   devices, 
solid    state   devices,    aad    plasaas.       (Autkor) 


AO-413    080  Div.      8  _ 

(TISTP/FER)    OTS   price  $2.60 

TeekBical    U. ,    Copeakagea,    Deaaark. 
IEC8PTI0N    OF   SKYNAVE    SIGNALS    NEAR   A    COASTLINE, 
by   J.    Back   Aadersea.      Sep   62,    15p.    TN3 
Caatraet  AF61    052   503 

Uaclassified    report 

Deseripterat      (•Ionospheric   prepagatioa,    Higk 
freqaeacy),     (•Aateanas.    Site    selectioa), 
(•Radio    receptioa,    Electroaagaet ic   wave    reflec- 
tieas).    Radio  sigaals,    lateaaity,    Sigaal-to- 
Boise    ratio.    Electrical    properties,    Eartk. 
Mater,    Reflectara,   Aatenaa    radiatioa   patteraa, 
Aagle    af   arrival,   AtteBaatioa.    Terraia. 
Electrical    ceaductaace.    Sea   water,   Aateaaa 
lobes,    Geoaetry.    Eleetroaagaetie   waves. 

Aa  experiaeatal    i avest igati oa   ia   described   oa 
tke    iaflueace    of   grauad    i aboaogeaelties    oa   tke 
receptiaa   of   skywave   signals,    especially   tke 
iaflaeace    of    tke    coaductivity  caatrast    aear  a 
caastliae.      Tkia    gives    rise   to  a   rapid   decreaae 
ia   f ield-atreagtk    near   tke   coaatllae   as    is   well 
kaawa   froa   groundwave   aixed-patk    tkeary.      Coa- 
parisaa   witk    tkeory  is    givea.      Iaflueace    af 
diffuse    reflectioa  froa   tke    iaaospkere   is   ai«o 
caasidered.       (Autkor) 


AD-413   08  5  Div.      8 

(TISTE/OHD)   OTS   price   $4.60 

Doeing   Co.,    Seattle,    Nask. 

QUALIFICATION    TEST   REPORT    FOR    RODEL    SPECIFICATION 

S-133-112-1-50,     AND    QUALIFICATION    SUPPLEMENT   I 

THEREOF,     ANTENNA  GROUP,    HARD   RECEIVE, 

by  C.    L.    Haby.    25  Feb  63,    45p.    Docaaent    no. 

D2    14104   2 

Caatraet    AFO4  647   289 

Uaclassified   report 

Descriptors:  (*Antenna  coaponents,  Lightaiag 
arrastera),  Eavironaental  tests,  Experiaeatal 
data. 


AD-413    086  DlT.      8,    26 

(TISTE/aR)    OTS   price   $11.50 

Mestera  Electric  Co.,    Hi aatoa-Salea,    N.    C. 

INDUSTRIAL    PREPAREDNESS    STUDY.       UCQUER    FILR 

CAPACITORS. 

Quarterly  progress    rept.    no.    17,    25  Pab-25   Ray  63, 

by  J.    B.    Rawls.    25   Ray  63,    152p. 

Caatraet   OA36   039SC81268 

Uaclaasifled  report 

Deacrlptorst   (•Capacitors,  Varaiabes),  (•■«■- 
ufactarlag  aetkods,  Capacitera),  Predactloa, 
Eaviroaaeatal  tests,  Filas,  Cellalose  acetatea. 
Pelyaers,  Carbeaates.  Tests.  Dielectric  filas. 

Mark  kas  eoatiaaed  aa  tke  evalaatioa  aad  aodifi- 
catiaa  of  existiag  eqaipaeat  ta  aaaafactare  paly- 
carbaaate  capaeitars.   Polyearboaate  filas  kave 
beea  cast  oa  polyeater  aabatrata  fila  witk 


ti 
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■Tvater  ■■eectt  ^aa  ptlyyi^r^   H«»rldt  iib- 
■trat*  tllm.      Effort  ««•  4lr«et«d  toward  ta«- 
■Ittlifl  tha  0.1  Bfd  callalaaa  acetata  yllat  raa 
toat  raM'«'  ■aaafaotara  aad  taatla«  tka  1.0  afd 
eallalate  aeatat*  pllat  raa  aaaplaa  aad  tfca  pra- 
dmetiaa  af  polyearboaata  eapaeitart.   (Aatkar) 


A0-i13  091     l>l».   8 
(TISTE/OHO)  GTS  prlca  $5.60 

Cr«ft  Lab.,  HarTtrd  U. ,  Caabridge.  ■••«. 
THIOIBTICAL  AND  EXPKtIBENTAL  STUDIES  OF  ANTENNAS 
AND  AMAYS  IN  A  PAEALLEL-PLATE  REGION.   PART  II. 
THE  CUIIENT  DISTilBUTlON  AND  liPEDANCE  CHABACTEB- 
ISTICS  or  COUPLED  ANTENNAS  IN  A  PARALLEL-PLATE 

by  B.  Baaa  Rao.  15  "ar  63.  i«P-  Sele.tlfle  rapt. 
■0.  16,  Sorlat  2  ,      ^^ 

Ctitraet  Ari9  60A  i11«.  '"j.  5635,  Ta.k  563502 
ArCBL  63  106  Ooelasilfiad  report 
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(TISTB/OHD)  OTS  price  15.60 


Crowa-Zellerbach  Corp.,  New  York. 

THEORY  OF  THE  TEBBINATED  INSULATED  ANTENNA  IN  A 

CONDUCTING  MEDIUM,  .   , 

by  Roaold  M.  P.  Eiag.  3  Jaae  63,  39p.  Techaical 

rept.  ao.  Al2 

Coatract  Noarl86632.  ProJ.  NR371  016 

Uaelassified  report 

Descriptors!   (•Aateaaas,  Electric  iasulatioa), 
(■Traasaissiea  liaes.  lapedaace  aatchiag). 
Electrical  coaductaaco.  Field  theory.  Coaxial 
cables,  Eloctroaagnetic  fields,  Beisel  fuac- 
tiaas,  Matheaatical  aaalysis. 
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(TISTK/aM) 


DlT.   8.  26 
OTS  prlea  li.90 


Haailtoa  Staadard  D!».,  Baited  Aircraft  Carp.. 

INTERCONNECTION  OF  FUNCTIONAL  ELECTRONIC  BLOCKS. 
iBterla  docaaeatary  progress  rept.  ao.  A,    1  Apr- 

30  Jaae  63,  ,<»  ,    a, 

by  0.  J.  Garlbatti  aad  E.  0.  OUaa.  30  Jaaa  63, 

Caitract  AF33  657  8790.  PraJ.  7  931 

Uaclaaslfled  repart 

Descrtptofst   (•Mlcraaialatarlaatioa  (llae- 
troalca).  Eleetraa  beaaa).  CSolld  state 
physics,  Clrcalts),  (•Clrcalts.  Packaged 
clrcaiis),  (•Eleciroa  beaas ,  Aatoaatioa}. 
Machiaes,  ladastrlal  productlaa,  Meldlag, 
Proeessiag,  Electroplatl ag,  Vacuaa  apparatas. 
Coapater  logic.  Prograaalag  (Coaputers), 
Ceraaic  aatorlals,  lategrated  clrcalts. 
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CTISTE/CAM)    OTS   price   11.60 

Radio  Corp.    of   Aaerlca.    Lancaster,    Pa, 

DESIGN      DEVELOP,    AND    EVALUATE   A    HIGH-POMER 

INTEGRAL    CIRCUITED    TETRODE    FOR    215    MEGACYCLE 

OPERATION. 

Quarterly  interia  technical  rept.  no.  5.  1  *pr 

30  June  63,  ,.  ,  •   to 

by  I.  E.  Martin  aad  A.  M.  Bachaaa.  31  July  63, 

ciatract  N0bsr85371.  ProJ.  SS001002.  Task  9409 

Unclassified  report 

Descriptors:   (•Tetrodes.  Packaged  clrcaiis), 
Radiofrequeney  power.  Very  high  freqaeacy. 
Electrical  properties.  Electrical  lapedaace, 
Envlronaental  tests.  Vlbratloa.  Shock 

(Mechanics) . 

The  prograa  encoapasses  the  design,  developaent. 
and  evaluation  of  a  high-power  Iategral  circuited 
tetrode.   The  priaary  objective  is  the  achleve- 
aent  of  825  kilowatt  ainiaua  peak  power  outpat 
over  a  10  percent  frequency  band  and  the  delivery 
of  one  tube  of  a  stablllxed  design  and  one  tube 
of  tke  flnalited  design.   A  description  is  pre- 
sented of  the  work  perforaed  to  rebuild  and  retest 
tke  first  tube  built,  and  the  aodiflcalion  of  the 
tabe  design  to  iaprove  Its  Skock  and  Vibration 
capabilities.   (Author) 
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AO-413  U6     Dlv.   8,  25 
(TISTM/BRH)  OTS  price  $2. 60 

Tyco.  lac.  Maltkaa,  Maaa. 

THE  SURFACE  BARRIER  EFFECT  IN  PHOTOVOLTAIC 

CONVERSION. 

Final  suaaary  rept.. 

by  Georg  Rupprecht.  May  63.  19p. 

Contract  AF19  604  8506 

AFCRL  63  815  Unclassified  repart 

Descriptors:   (•Photoelectric  cells  (Seal 
ductor).  Photoelectric  effect).  Metal  fil 
Pkotoelectrlc  effect).  Sealcoaducting  fll 
Vapor  platlag.  Oxides,  Dielectric  fUas, 
aess.  Sillcoa,  Gold.  Alaalaaa. 


M. 
I. 

tlilck- 


Aa  Investlgatloa  of  tke  photovoltaic  effect 
cells  constracted  by  the  evaporation  of  a  ai|al 
fila  OB  a  sealcoadactor  surface  Is  descrlbeq,  For 
high  efflcleacy,  the  thickness  of  the  oxide  layer 
betweea  the  sealcoadactor  aad  the  aetal  fll4  aust 
be  below  a  critical  thlckaess.  The  photovoltaic 
effect  Is  deteraiaed  by  sarface  states,  rattdr 
tkaa  by  the  difference  of  the  work  faBCtlaaJIaf 
tke  sealcoadactor  aad  aetal.   (Autkor) 


*D-413  301     Dlv.   8 
(TISTP/FEM)  OTS  price  $2.30 

Teekaical  V. ,    Copeakagea  (Deaaark). 

AN  EXTENSION  TO  THE  THEORY  OF  A  DIPOLE  OVER 

INHOMOGENEOUS  GROUND. 

by  J.  Back  Aadersea.  Nov  62,  18p.  Teekaical 

•0.  U 

Coatract    AF61    052   503 

ARCRL  63  33  Oaclasslfied   repart 

Oetcriptorsi  ("Elect roaagaet i sa,  Tkeory), 
(*Dipole  aateaaas,  Aateaaa  radiatioa  pattc 
Propagatioa,  Earth,  Reflectioa,  Dielectric 
properties.  Electric  curreats,  Atteaaatiofl 
Anteaaa  lobes.  Electric  fields,  Aaglo  of 
arrival. 
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AO-413   302  Div.      8.    25 

(TISTE/CAM)    OTS   price   $12.50 

Geseral    Electric   Co..    Sckenectady.    N.    Y. 

ADVANCED    ELiCCTRON    BEAM    RECORDING    TECHNIQUES. 

fiaal    rept.. 

*>7  Sterling  P.    Newberry.    Erwia  C.    Basekaaaa.    bad 

Theodore  H.    Klota.    7  May  63.    1». 

Contract  AF30   602   2659.    ProJ.    4505.    Task   450  ►53 

«AOC  TDR63  234 

Uaelasslflad  report 
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Boeing   Scientific   Research   Labs.,    Seattle,    Hash. 

THERMAL   CUTOFFS  OF   THE   NHISTLES    NODE  OF 

PROPAGATION. 

by  Harold   B.    Lieaohn.    Mar   63,    1v.    Docuaeat    ao. 

DI    82   0229 

Uaelassified   report 


Also  available  froa  the  author. 
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AO-413  317    Div.   8 
(TISTM/RGR)  OTS  price  $15.50 

Melpar,  Inc.,  Falls  Church.  Va. 

MODEL   TECHNIQUES    FOR    INTERFERENCE   MEASUREMENTS. 

Fiaal    rept. , 

by  W.  A.  Meyer.  M.  L.  Parker,  D.  M.  S.  Prias. 

H.  C.  Oliver  aad  B.  P.  Czaraaski.  Juae  63,  220p. 

Contract  AF30  602  2735.  ProJ.  4540,  Taak  454002 

RADC  TOR63  281 

Uaelassified  report 

Descriptors:   (•Aateaaas,  Test  aetkods),  ("Model 
tests.  Antennas),  (•laterf ereace,  AateBaas). 
Measureaent.  Feasibility  studies.  Engineering, 
Traniaitsion  lines.  Design. 
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Division  8  -  ELECTRONICS  AND  ELECTRONIC  EQUIPMENT 
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daced  by  »lte  effecti;  aad  DcTelop-ent  of 
techaiqnet  to  enable  the  prediction  of  ante 
behavior  in  the  case  of  li»itod  •eaiured  da 
priaary  antennas.   (Anthor) 
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AD-413  320    Div.   8 
(TISTE/JAB)  OTS  price  lU.OO 

Knarfott  Div.,  General  Precision.  Inc..  Little 

Falls,  n.    J. 

StNCHBO  PAIAi£Tl-H  STANDARDIZATION  STUDY. 
Final  engineering  rept. 
Jane  63.  195p. 
Contract  N0h6i  0763f 

Unclassified  report 

Descriptors!   ("Synchros.  Electrical  proper- 
ties). Torqne,  Control  systeas.  Circuits. 
Coapatibility,  Errors.  Synchroni lation  (Elec- 
tronics), Input-ontpnt  devices,  latheaatical 
■■■lysis. 


AO-413  32i    Div.   8.  25 
(TISTP/FEB)  OTS  price  43.60 


U.  of  Michigan. 


Institate  of  S'ieBC*  and  Tech, 

INT2BACTI0N  OF  A  RADIATING  SOURCE  WITH  A  PLASMA 

EFFECT  OF  AN  ELECTROACOU&TIC  MAVli. 

by  Knn-«u  Chen.  July  63.  35p.  tept.  no.  4563  39T 

Contrnct  AF33  6l6  8365 

Unclassified  report 

Descriptors!  (oElectroaagnotlc  waves.  '!•»■• 
aedina).  ("Plasaa  physics.  Electroaagnetisa  . 
(•tlectroaeoastic  tr««sd«cers.  Plasaa  oscilla- 


AD-413  329     Ul».   8 
(TISTP/FEM)  OTS  price  $5.60 

Foreign  Tech.  Div..  Air  Force  Systeas  Coaaand. 
Wriaht-Patterson  Air  Force  Base.  Ohio. 
ASYMPTOTIC  ESTIMATES  OF  THE  ERROR  PROBABILITY  FOR 
THE  TRANSMISSION  OF  MESSAGES  THROUGH  A  DISCRETE 
MEMORYLESS  COMMUNICATION  CHANNEL  WITH  A  SYMMETRIC 
MATRIX  OF  TRANSACTION  PROBABILITIES, 
by  R.  L.  Dobrnshia.  3  Jaly  63.  50p. 
FTD  TT63  5A3  Unclassified  report 

Trans,  froa  Teoriya  Veroyatnostey  i  yeye  prl- 
aeneniya.  7«3.  PP.  283-311,  1962. 

Descriptors:   (•Coaaanication  equipaeat.  Trais- 
aissions).  (•Coaaanication  theory.  Coding). 
(•Probability.  Matrix  algebra).  (•Coaaanicntloa 
systeas.  Errors).  Optiaiaation.  Stochastic 
processes.  Statistical  processes.  Intelligi- 
bility. EquatioBS.  Integrals.  Polynoaials. 
Signal-to-noise  ratio. 
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Air  Force  Caabridge  Research  Labs..  Bedford.  Mass. 

REDUNDANT  EQUIVALENT  LINEAR  PASSIVE  NETMORKS  AND 

STABILITY. 

by  Bobby  L.  Buchaaaa.  May  63.  23p. 

ProJ.  4608 

AFCRL  63  UO  Unclassified  report 

Descriptors:   (•KUetrical  networks.  Redundaat 
coapoaeats).  (•Reduadaat  coapoaeats.  Electrical 
aetworks).  Theory.  Linear  systeas.  Coils.  Re- 
sistors. Capacitors.  Stability,  Toleraaces 
(Mechanics),  EUctrical  iapedanee,  Distribu- 
lion  theory.  Hatheaaiieal  analysis.  Statistical 
functions.  Failare  (Mechaales). 

The  coacept  of  redundant  equivaleat  liae^r  passive 
networks  is  introduced.   Redundant  equivalence 
conditions  are  derived  aad  general  classes  of 
redundant  equivnlent  networks  found  for  one-port 
networks.   Methods  of  aaalyxing  the  iapedanee 
stability  of  the  redundaat  equivalent  aetworks  are 
preseated.   Three  types  of  iapedanee  instability 
■re  co«sider«d!   (1)  i«itial  value  (which  is 
■saally  associated  with  the  coapoaeat  toleraaces), 
(2)  saall  varlatioas  during  circuit  operatioa 
(causes  'drift*  failures),  aad  (3)  T«ry  large 
variations  daring  eircait  operatioa  (causes  'cat*- 


i  "tieciro«cw«»i.»v  ..----- .  ----         _.«\  variatinns  dnrina  eircait  operaiioa  vcau««*   «;■»• 

Urs).  CDipole  antennas,  ""^'^t^ln  de«  ty^ "  1"!^  "  faUar!.)    It  i.^hown  for  what  ap- 

Aitennns.  lonlintlon.  Gases.  Eleetroa  ««•■»  'T'  ""'.to  be  a  reasoaable  set  of  assuaptioas  that 

loaosphere.  Eq.ations.  *"  — -J^"'  Coaau.ica-  '.•t';/,:.'!,;.!'!!  '-.f  bHity  caa  b.'r.a.v.d  by 


■slag  reduadant  equivalent  aetworks.   (Author) 


Mkea  a  radiating  source  Is  laser 
geaeois  plasaa  of  infinite  exten 
acenstic  wave  aay  be  excited  In 
■■■■1  electroaagaetic  wave.   The 
wave  becoaes  a  loagitudlaal  plas 
far  xone  of  the  source.   The  cas 
dipole  la  a  lossless  plasaa  is  c 
The  fields  of  both  the  EN  aad  pi 
cited  by  the  dipole  are  explicit 
the  EN  and  plasaa  coapoaeats  of 
resistance  of  ■  Hertaian  dipole 
The  ease  of  a  cyliadrieal  dipole 
lossless  plasaa  Is  investigated 
aone  fields  of  both  the  EN  and  p 
explicitly  obtaiaed,  aad  the  EN 
poaeats  of  the  radiatioa  resists 
derived  as  fnactioas  of  the  aate 
the  plasaa  paraaeters.   Fiaally. 
Hertaian  dipole  in  a  slightly  lo 
stadied;  the  effect  of  eollisioa 
the  radiatioa  resistaaee  of  the 
Is  diseassed.   (Aathor) 
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Sciatllla  Div..  Bendix  Corp..  Sidney.  N.  Y, 

SQUIB  DEVELOPHENT  PROGRAM. 

Final  rept.  1  July  62-30  June  63. 

by  Rollaad  M.  Pardy.  Sr.  8  Jaly  63.  1». 

Contract  N178  8081 

Uaclassified  report 

Descriptors!   ("Explosive  iaitiators.  Oesiga). 
Spark  igaitioa.  Environaental  tests.  Radio- 
frequeacy  power.  Seaieoadnctors.  Pyrotechnics. 
Glass  seals.  Radlof reqaeaey.  Haaards.  Relia- 
bility. Power  supplies.  Nechaaical  properties. 
Electric  discharges. 
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A  deseription  of  the  developaent  of  a  rad 
qaency  insensitive  squib  is  given.  Vario 
leas  aad  their  iavestigatioa  are  discussed 
Qualif icatioB  aad  Radio  Frequeacy  Test  Pr 
are  preseated  in  detail  aloag  with  the  eo 
lioa  that  the  device  evolved  caa  withstand 
only  severe  eaviroaaeatal  coBditions  but  a 
exposure  to  considerable  aaounts  of  RF  po 
without  deleterious  effects.   (Author) 
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Craft  Lab.,  Harvard  U.,  Caabridge,  Mass. 
MULTI-PARAMETER  SELF-OPTIMIZING  SYSTEMS  US||N6 
CORRELATION  TECHNIQUES. 

by  Kuapati  S.  Narendra  and  Lyle  E.  McBridcj^  Jr. 
$  June  63.  20p.   Technical  rept.  no.  413 
Contract  NoBrlS66  16,  ProJ.  NR372  012 

Uaclassified  report 


Cd 


Descriptors!  (*Cerrelat ioa  techniques 
tive  control  systeas),  (*Opt iai sat ioa. 
systeas),  ("Adaptive  coatrol,  Liaear  syi 
Differeatial  eqaatioas.  Errors,  Fuactioi 
Integral  traasforas.  Statistical  proces 
Syathesis,  Coaputers,  Feedback. 
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Air  Force  Caabridge  Research  Labs 

■ass. 

LINE   SOURCE   ANTENNA    ARRAYS    FOR   CONTROL    OF 

PATTERN,    DISPERSION,    AND    PHASE. 

Research   rept. , 

by  C.    J.  'Slettea.    P.    Blacksaitk 

Holt    aad   J.    E.    Holland.    Juae   63 

ProJ,    4600 

AFCRL  63  182  Uaclassified  repoi 
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Descriptors!  ('Coupled  ■atennas,  Beaas 
(Electroaagaetic)),  (■Antenna  coafigura 
Aateaaa  radiatioa  patteras),  Dipole  aat 
Leas  aatoaaas,  Hora  aateaaas,  Aatenna  f 
Vaveguides.  Antenna  lobes.  Equations,  A 
Tables.  Matheaatical  aodels. 
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Techniques  for  both  anxiaizing  and  aini- 
dispersions  are  presented.   An  analytic 
ure  for  describing  a  curved  reflecting  sur- 

- J Wl. _l...^   ^l.*-(k..  .1^.. 


change, 
aixing 

procedure  for  describing  a  curved  reflecting  si 
face  to  produce  an  arbitrary  phase  distributioL 
along  a  line  aperture  is  presented.  Application 
of  this  technique  to  line  source  and  subreflec- 
tor  correction  of  spherical  aberrations  is  pre- 
sented as  a  practical  exaaple.   (Author; 
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(TISTP/FEM)  OTS  price  $10.10 

Aerospace  Corp.,  Los  Angeles.  Calif. 
ELECTROMAGNETIC  HAVE  PROPAGATION  THROUGH  MAGNETO- 
ACTIVE  PLASMAS. 

by  K.  Mason  and  R.  R.  Gold.   1  Feb  62,  122p. 
Rept.  no.  TDR69  2119TR3 
Contract  AF04  695  69 
DCAS  TDR62  139  Unclassified  report 

Descriptors!   ('Electroaagaetic  waves.  Propa- 
gatioB).  (*Propagat ioa.  Magnetic  fields), 
(•Plasaa  aediua,  Electron  density).  Theory, 
Ionization.  Gases.  Plasaa  physics.  Magneto 
optic  effect.  Electric  fields.  Absorption.  Re- 
sonance. Geoaetry.  Refrnction,  Boundary  value 
probleas.  Ataosphere  entry,  Plasaa  sheath. 
Matheaatical  analysis. 
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Haghes  Research  Labs..  Halibu,  Calif. 

RESEARCH  INVESTIGATION  OF  p-i-n  ELECTRON 

JUNCTION  DETECTORS. 

Interia  engineering  rept.  no.  2,  11  May-11  Aug  63. 

Aug  63.  17p. 

Contract  N0bsr89169 

Unclnssified  report 

Deseriptorsi   (•Diodes  (Seaieonductor) ,  Rndia- 
tion  aeasureaent  systeas  coaponents) ,  (•Radia- 
tion aeasureaent  systeas  coaponents.  Diodes 
(Seaieonductor)),  Silicon.  Dose  rate.  Electric 
potential.  Tables.  Electroaeters ,  Thalliua, 
Radioactive  isotopes.  Test  equipaeat  (Elec- 
troaies).  Polyester  plastics.  Filas,  Lithiua 
■  Hoys,  Beta  particles. 

Efforts  aftre  directed  toward  coap^ring  the 
response  of  silicon.  I ithiua-drif ted  p-i-n  Junc- 
tion detectors  to  beta-ray  sources  with  ex- 
tr^polotioB  eh^aber  ae^sureaeats  of  the  surface 
absorbed  dose  rate,  thick  sources  contaiaiag 
T1204  wore  utiliaed  ia  carefully  specified 
geoaetries.   Dos*  rat^  aeesureaeats  were  aade 
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Division  8  -  ELECTRONICS  AND  ELECTRONIC  EQUIPMENT 


■  ■lag  ■oiirccfl  with  arvas  of  10.0  cb  squared  and 
^,0^   CB  iqyared.   Detector  opea-circuit  voltage 
■•asareaeats  were  Bade  for  the  1.04-cb  squared- 
area  aearce,  usiag  a  aaBber  of  thia-viadow  p-i-a 
jaaetiea  detectori.   Coaparitoa  to  extrapolatioa 
chaBber  BeasureBeats  allows  a  liaear  correlation 
betweaa  opea-circuit  voltage  aad  surface  absorbed 
data  rate  ap  to  rates  as  high  as  400  rad/hr  for 
tba  geoBetries  studied.   (Au.tiior) 
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Craft  Lab.,  Harvard  U.,  CaBbridge,  Mass. 

THEORETICAL  AND  EXPERIMENTAL  STUDIES  OF  ANTENNAS 

AND  ABKAYS  IN  A  PAHALLEL-PLATE  REGION.   PART  IV  - 

NAVE  PROPAGATION  ALONG  INFINITE  YAGI-TYPE  ARRAY 

IN  A  PARALLEL-PLATE  REGION, 

by  B.  RaBa  Rao.   13  Har  63.  37p.  Scientific  rept. 

ae.  2,  Ser.  3 

Coatraet  AF19  628  2X06.  ProJ.  5635,  Task  563502 

AFCRL  63  108  Uaclassifled  report 

Oascriptarai   ("Aateaaa  eoaf Igaratioas, 
TraasBissioa) ,  (*Propagatioa,  Coupled  antennas), 
Eqaatioas,  Gala,  Integral  equations.  Integrals, 
Adaittaace,  ElectroBagaetic  fields.  Test 
equipaent  (Electronics),  Tests,  Antrnna  radia- 
tioa  patteras,  Staadiag  wave  ratios, 
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OTS  price  $3.60 


■atavac  lac,  Flushiag.  N.  Y. 

PER RITE-CERAMIC  RADIO  FREQUENCY  ATTENUATOR. 

Final  rapt. 

28  Jaac  63,  28p. 

Coatraet  N178  8108 

Uaclassifled  report 

Descriptors:   (*Radiof requency ,  Attenuators), 
(•Attaauators,  Radiof requeacy) ,  Manuf acturiag 
aathods.  Processing,  Coatiags,  Maagaaese 
eoapouads.  Zinc  coapouads,  Ferrites,  Titaniua 
eoapounds,  Ceraaic  aattrlals,  Sillcoa  coapouads, 
Hoaoxides,  Explosives  ialtlators.  Electrical 
propertias. 

Five  altaraata  varslaaa  af  aaltabla  farrlta-. 
ceraaic  RF  attaaaators  ware  developed  ia  fal- 
fillaeat  at   the  coatraet.   Bach  alteraate,  a 


ferrita  core  coated  with  various  aaterials, 
atteauates  RF  energy  and  will  protect  electro- 
explosive  devices  froa  spurious  iaitiatioa.   Th* 
ferrita  aaterial  developed  is  optiaaa.   The 
ferrita* s  prapartias  achieved  border  the  state 
of  the  art  aad  are  coasidered  ualaprovable  at 
preseat.   A  ferrlt*  with  a  peraeabillty  of  5.500 
*  550  aad  a  resistivity  of  3  *  1  oha-ca  was 
achieved  aad  reprodacad.   Th*  five  types  of 
coatiags  prepared  for  the  attaaaator  have  various 
capacitaaces.   Each  of  three  coating  types 
iaelade  silicoa  aoaoxida  layers  ...  silicoa 
Boaoxide  has  a  dielectric  coastaat  of  approxi- 
aately  6.   Bariua  titaaate  (dielectric  coastaat 
greater  thaa  300)  aad  titaniua  dioxide  (dielec- 
tric coastaat  -  100)  offer  higher  capacitaaca. 
(Aathor) 
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Electrea  Tuba  Research  Lab.,  U.  of  Minn., 

Hi  nnaapoli  s. 

STUDIES  OF  PRIMARY  ELECTRON  SOURCES. 

Scientific  rept.  no.  7,  1  Sep-1  Dec  62, 

by  D.  E.  Anderson.  Apr  63,  1v. 

Contract  AF19  60^  8381,  PreJ.  i619.  Task  46190 

AFCRL  63  129^  Unclassified  report 

Descrlptorst   (•Cathodes  (Electron  tabea), 
Eaissivlty),  (•Alkaline  earth  aetals. 
Electrodes),  Cold  cathode  tubes.  Field 
eaissioa.  Oxide  cathodes,  Snpercondac tors, 
Theralonic  ealssien,  Bariua,  Vapors,  Bariua 
coapouads.  Oxides,  Sulfides,  Triodes,  Irre- 
versible processes,  Theraodynaaies. 


Operation  of  a  BaO  eathode  la  the  Ba  vapor  is 

analyxed  asiag  irreversible  theraodynaaic  arga- 

aeats;  praliaiaary  data  are  exaalaed  ia  taras  of 

the  derived  quantities.   An  energy  level  diagraa 

for  a  BaO  coating,  including  coating  potential 

drop,  is  developed  froa  photoelectric  energy  dis- 

tributions.  Results  of  preliainary  atteapts  to 

produce  BaS  cathodes  are  presented.   Stadias  of 

thin  fila  A1-A1203-M  tunnel  devices  are  de- 

scribed.  These  include  dependence  of  J-V  char- 

acteristics on  teaperatare,  past  history,  aad 

high  current  density;  current  transfer  through 

sn  Al  central  layer;  and  ealssien  into  vacuua 

through  an  Au  overlayer  under  pulsed  and  dc 

conditions.   The  possibility  af  eahanced  aalsalaa 

froa  Ba-covered  saperconducti ng  field  aalttars 

aad  froa  thin  fila  superconductors  is  discussed. 

(Aathor) 

AD-413  486     Oiv.   8 
(TISTE/JMS)  OTS  price  $1.60 

Mestera  Electric  Co.,  Laureldale,  Pa. 

PRODUCTION  ENGINEERING  MEASURES.   HIGH  FREQUENCY 

TRANSISTOR. 

Quarterly  progress  rept.  ao.  7,  20  Har-20  Jaaa  63. 

by  T.  G.  Stoudt.   20  Jaae  63,  12p. 

Coatraet  0A36  039se85969 

Uaelasslfiad  report 

Deseriptarst   (*Traasistors ,  Ultra  high  fre- 
quency), Manafacturiag  aathods,  Geraaaiua, 
Epitaxial  growth,  Diffusioa,  Vacaua  apparatai, 
Va^r  platiag,  Boadiag,  Gala. 

Bagiaaarlag  effort  was  devoted  to  the  fallowiag 
areast   (1)  Oevelapiag  iaproveaeats  ia  epitaxial 
substrate  aaterial;  (2)  Oevelapiag  iapraveaeati 
ia  diffasioa  af  epitaxial  aaterial;  (3)  Coa- 
tiaued  evaluatioa  of  practical  taehaiques  aad 


ELECTRONICS  AND  ELECTRONIC  EQUIPMENT  -  Division  8 


tooling  far  avaparatioa  aad  wire  bonding 
processes;  (4)  discussions  oa  a  proposed  Test 
Specif icatioa  with  represeatatives  of  U.  S.  Aray 
Electroaics  Research  &  Developaent  Laboratolcy, 
U.  S.  Aray  Electroaics  Materiel  Support  Ageiacy, 
aad  U.  S.  Aray  Electroaics  Materiel  Agency;  (5) 
Reqaested  praliaiaary  approval  far  preprodui^tieB 
test  equipaeat.   (Authar) 


AD-413  511     Div.   8.  25 
(TISTP/FEH)  OTS  price  12.60 

Cruft  Lab.,  Harvard  U. ,  Caabridge,  Mass. 
MULTI-PARAMETER  SELF-OPTIMIZING  SYSTEMS  USlNC 
CORRELATION  TECHNIQUES, 

by  Kuapait  S.  Nareadra  and  Lylt  E.  McBride,  Jr. 
5  June  63.  20p.  Techalcal  Report  ao.  413 
Coatraet  Noar1866  16.  ProJ.  NR372  012 

Uaclassifled  report 

Descriptors:   ("Adaptive  control  systeas, 
Optiaisatioa) ,  (•Correlatioa  techniqaes, 
Sigaals),  (•Optiaisation,  Linear  systeas) 
Differential  eqaatioas,  Networks,  Frequea|E|y 
Baadwidth,  lategral  transforas.  Statistic 
processes.  Filters  (Eleetroaagaetic  wave) 

A  class  of  self-optialtiag  systeas  is  descrlibed 
which  coatiaaally  alters  its  paraaeters  to  rle- 
dace  a  aeaa-sqaare  perforaaace  criterioa.  Qhe 
chaage  ia  each  paraaeter  is  deteraiaed  froa 
aa  error  gradient  in  paraaeter  space  coaput 
by  cross-correlatioa  aethods  which  are  in- 
dependent of  signal  spectra  aad  require  ao  Hest 
signal  or  paraaeter  perturbat ioa.  Applicatioa 
of  this  techaique  to  both  open-loop  aad  cloHed- 
loop  systeas  are  iacluded,  and  it  is  shown  tjhat 
s  caabiaatioa  of  such  self-optiaixiag  systems  is 
8  possible  solation  to  the  adaptive  coatrol 
problea.   (Author) 


AD-413  554     Div.   8 
(TISTE/CAM)  OTS  price  13.60 

Vastinghouse  Electric  Corp.,  Raltiaore,  Md 

RESEARCH  ON  MILLIMETER  FERROMAGNETIC  TYPE 

PARAMETRIC  AMPLIFIER. 

Quarterly  progress  rapt.  ao.  5.  1  Fab-30  Apf  63. 

by  Robert  A.  Moore  aad  Joha  D.  Cowliahaw. 

July  63.  1v.  9 

Coatraet  0A36  039SC89071 

Uaclassifled  report 

Descriptors:   (•Paraaetric  aaplifiars, 
Hilliaeter  waves),  ( •Ferroaagaat ie  aateri^s. 
Paraaagaatic  aaplifiars),  Coaf igurat ioa, 
Paopagatioa,  Digital  coaputars,  Paraaagaekic 
resoaaace,  Magaatroas,  Paaplag  (Electroniits) , 
Naveguide  couplers,  Mavagaida  irises.  Par|tiial 
diffaraatial  eqaatlaaa,  Olaleetrics. 


aork  has  eaatlaaad  en  the  parallal-paa 
Bsgaatedyaaalc  aapllfiar  atillslag  the 
rod  ualfora  preeessioaal  aoda  resoaaac 
taitial  aaalysls,  the  paap  power  has  b 
patad  aad  is  preseatad  ia  curve  fora  i 
af  the  dielectric  resoaator  Q  aad  farr 
liae  width.  The  coaputer  solution  is 
for  the  propagatiea  charaetaristics  of 
trie  rod.  The  carves  for  the  dielectr 
•f  aest  iaaadiata  iatarast  (apsilon  - 
corroborated  by  axperiaaatal  spactrose 
Stycast.  Dielectric  coatiaaity  with  Y 
this  aaterial  appaallag  for  the  desiga 
rasoaaat  stracturas  capable  of  support 
taaaeas  alaetraaagaatle  aad  aagaatosta 
rasaaaaeas.   Rasalts  of  loss  taageat  a 
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of  Stycast  aad  other  aaterials  are  given  for  70 
kac  aad  scale  frequencies.   Hays  of  coupling 
eaargy  iato  the  dielectric  aad  aagaatos tatic 
aodes  were  studied;  experiaeats  are  discussed 
which  resulted  ia  the  decisioa  to  couple  to  the 
puap  Bode  froa  an  iris  in  the  side  of  the  wave- 
guide into  the  end  of  the  rod  aad  to  couple  to 
the  VIG  sphere  directly  froa  the  side.  (Author) 


AD-413    561  Div.      8 

(TISTE/JNS)        OTS   price    |6.60 

Cruft  Lab.,  Harvard  U.,  Caabridge,  Mass. 

A  STUDY  OF  CIRCULAR  ARRAYS.   TABLES  OF  E(h,x). 

C(h,a),  S(h,i)  FOR  CIRCULAR  ARRAYS  OF  UP  TO  5 

ELEMENTS, 

by  Richard  B.  Mack  and  Evelyi.  H.  Hack.  1  Hay  63, 

1v.  Technical  rept.  ao.  385 

Contract  Near  1866  32.  ProJ.  NR371  016 

Uaclassifled  report 

Oescriptors:   ('Coupled  aateanas,  Eleetroaag- 
aetic properties),  ('Antenna  conf igurat ioas, 
Matheaatical  prediction).  Integral  equatioas, 
Tables,  Aatenna  radiation  patterns,  Adaittance, 
Coaputars. 

Tables  of  the  integrals  E(h,z),  C(h,z),  and 
S(h,i),  are  given  and  are  applicable  to  circular 
arrays  of  up  to  5  antennas  equally  spaced  about 
a  circle.   Values  good  to  5  deciaal  places  are 
givea  for  the  antenna  half-length,  h/laabda 
■  1/4,  3/8,  1/2,  5/8,  and  z/laabdn  •  h/laabda, 
h/laabda  -  I/4,  and  0,  where  z/laabda  is  the 
distance  along  the  aatenna  in  wavelengths.   The 
integrals  for  aa  isolated  antenna  of  radius 
a/laabda  -  0.007022  are  given  for  0.1910  equal 
to  or  less  thaa  h/laabda  equal  to  or  less  thaa 
O.746O.   (Author) 


AO-413  562 
(TISTE/PAR) 


Div.   8,  26 
OTS  price  $6.60 


Hestiaghouse  Electric  Corp.,  Pittsburgh,  Pa. 
MATERIAL  PROCESSING  AND  PHENOMENA  INVESTIGA- 
TIONS FOR  FUNCTIONAL  ELECTRONIC  BLOCKS, 
lateria  engiaeeriag  rept.,  6  Mar-6  Juae  63, 
by  S.  J.  Aagello.  19  Juae  63,  56p. 
Coatraet  AF33  657  9897 

Uaclassifled  report 

Descriptors:   (•Seaicoadactor  devices,  Mana- 
facturiag aethods),  (*Maauf actar iag  aethods, 
Seaicoadactor  devices).  Oxides,  Coatiags, 
Diffusion,  Silicon,  Phosphorous,  Boron,  Elec- 
tron aicroscopy,  Scaaning,  Electroa  beaas, 
Photoengraviag,  Photoelectric  effect,  Traasis- 
'tors,  Positioaiag  devices.  Elect rocheaistry. 
Diodes,  (Seaicoaductors) ,  Photocheaistry. 

Coateats:   Electrocheaical  Techniques;   Geoaetry 
control  of  anodic  oxide  growth  on  n-type  silicon, 
Doped  anodic  oxide  filas  as  localised  diffusioa 
sources.  Out-diffusion  studies.  Phosphorous 
diffusion  profile  in  silicon.  Production  of  high 
resistaace  a-type  layers.  Standardization  of 
pyrophosphor ic  acid,  lacorporat ioa  of  boron  into 
aaedic  oxide  filas,  Cathodizat ion  of  previously 
aaodized  silicon  wafers.  Electron  Beaa  Tech- 
aiques;  Scanning  electron  aicroscopy.  Electron 
beaa  fabricatiag  techaiques,  Electroa  beaa 
exposure  of  Photoresist,  Autoaatic  gate  align- 
aeat  oa  fiexd-effect  devices. 


50 


DlvUlon  8  -  ELECTRONICS  AND  ELECTRONIC  EQUIPB«ENT 


AO.413  582     OlT.   8,  25 
(TISn/BII)  OTS  price  t2.60 

Foreigri  Tecb.  Oiv..  Air  reree  Sytteat  Coaaaad, 

Mriaht-Patterioa  Air  Force  Base.  Okie. 

DEVICE  FOE  POLSE  TESTS  OF  MICBOTHIN  ALLOY 

COBBS.    (Pribor   Dlya    lapiil'faykh    Itpjrtaaiy 

■ikroaiykb  Serdeckaikev) . 

br  V.  6.  Blkbalev  aad  L.  L.  Nekkel'.   20  May  63. 

28p. 

FTO  TT62  1865  Oaelassified  report 

Traai.  fraa  Blektroaayye  Tycbialltel* ayye 
Masblar.  ■oskva,  pp.  1-30.  1461. 

Doseriptorat   (•■agaetie  core*.  Bagaetic 
alloys).  ("Bagaetie  tape.  Bagaetic  alloys). 
Bagaetic  properties.  Palse  geaerators. 
Hysteresis.  Coapater  logic.  S«itcbisg  circaits. 
Trigger  circaits.  Backiae  traaslatioa.  Calibre- 
tioa,  Test  e^aipaeat  (Blectroaic) . 

Tbe  aeaa  palse  paraaetors  are  tabalated  of 
aicrotbia  cores  of  tbe  alloys  79  NP  (cores  froa 
tapes  of  the  saae  tkickaess  aatfe  froa  tke  alloy 
79  NBA  bave  aaalogoas  cbaracterist ics) .  34  KBP 
aad  50  NPi  coatiaaal  aagaetic  refersal,  iateasity 
of  the  threshold  field  tiae  of  aagaetic  reversal 
for  varioBS  valaes  of  tbe  aagaetic  reversiag 
field  relatioa  of  the  asofal  sigaal  toaard  the 
iaterferiag  sigaal  for  two  valaes  of  the  leadiag 
edge  of  tbe  aagaetic  reversal  poises.   (Aatbor) 


AD-413  595     Oiv.   8 
(TISTE/JiS)  OTS  price  $1.10 

Foroiga  Tech.  Div..  Air  Force  5y»iaas  Coaaaaa. 

Brlght-Pattorsea  Air  Force  Base.  Ohio. 

BACNBTIC  IBCOBDING  BETHOO, 

by  B.  S.  Broydo.   18  Jaae  63.  ip. 

FTO  TT63  50i  Oaclassifled  roport 

Traas.  froa  Bassiaa  Pataat  Bo.  U5073.  (Appl.  No. 
726701/26.  pp.  1-3.  17  Apr  1961. 


Descriptorsi   (eBagaotib  ^acordiag  systoas. 
:odiag).  (eCodlag.  Bagaetle 


Dot---. .    .  -   . 

Codiag).  (eCodlag.  Bagaetle  rocordiag  systoas). 
Patoats.  Tiaiag  circaits.  Syacbroaiaatioa, 
Coapater  logic.  Digital  rocordiag  systoas. 
Bagaetic  tape,  Scalers. 

Tbe  aetbod  of  aagaetic  rocordiag  -  roprodaetioB 
of  aaabors  codes,  dist iagaisbod  by  tbe  fact,  that 
for  the  parpose  of  redaciag  tbe  aaabor  of  asod 
troeks  for  rocordiag  aad  aagaetic  keads.  tho 
rocordiag  of  codes  of  a  discharge  aaabors  is 
raaliaod  oa  two  tracks,  whereby  oa  the  first 
track  is  recorded  tho  aaabor  code  aad  two 
aarkiag  palsos  at  tke  begiaaiag  aad  ead  0 
tbe  soadiag  with  sabsoqaoat  paase  la  a  -t^  2 
eadoaces,  aad  oa  tbe  socoad  track  -  cadoaee 
palsos  syaekroaiaed  witk  code  palsos.  (Aether) 


A0-i13  598     Div.   8.  30 
(TISTP/FBB)  OTS  price  fl.lO 

Foroiga  Tech.  Oiv..  Air  Force  Systoas  Coaaaad. 
Mrlgbt-PattorsoB  Air  Force  Base,  Ohio. 
FUNCTIONAL  TRANSFORBEB  ON  NONLINEAR  ELEBENTS. 
by  A.  B.  Kapelevich.   15  Jaae  63.  4p. 
FTO  TT63  503  Uaclassifled  report 

Trees,  froa  Bassiaa  Patoat  No.  H5021 .  (Appl.  No. 
696609/26).  pp.  1-3.  9  Fob  1961. 

Doscrlptorst   (•Noallaoar  systoas,  Traas- 
foraors).  Resistors.  Circaits.  Electric  potea 
tial.  Bloetrlc  earreats.  Dlfforoatial  eqaa- 
tioBS.  Boehoaical  drawlags,  Coapaters. 


AD-i13  654     Div.   8.  26 
(TISTE/JAB)   OTS  price  $2.60 

Bidlaad  Bfg.  Co..  lac.  Eaasas  City.  Kaas. 
BOOERATE  PRECISION  GLASS  ENaoSED  CRYSTAL  UNITS. 
Qaarterly  progress  rept.  bo.  4.  1  Jaa-31  Bar  63, 
by  Belvia  0.  Haaaer.   Aag  63,  Hf.    Rept.  ao. 

CB  XB44  U 

Coatract   DA36   039se86717 

Uaclassifled   report 

Oescriptorst      l^Rosoaators ,    Baanf actari eg 
aetbods).    (•Gless   seals.    Baaafactari ag   aethods). 
(•Qaartt  resoaators.    Baaafactari ag   aethods). 
(•Crystal   holders.    Prodactloa). 


This   prograa   Is   aiaed  at   establ 
dactioa  soarce   capable   of   aass 
precisioa   qaarti  crcrystal    aait 
glass   holder.     Nhea  atteaptiag 
soai-preclsiea   crystal    aait,    so 
be    eoasidered   aad    reappraised    i 
geaerally   tighter   perforaaaee    t 
reappraisal    geaerally   leads    to 
aoaafactarlag   ceatrols    aad    tele 
tloaal    aethods    of    qaarts  orieat 
diciag.    diaeasioaiag   aad    lappia 
ebtaia  a  saitable   qaarts  plate 


Ishlag  a   pro- 
predaciag   a    seal- 
la  aa  evacaated 
to  aaaafaetare  a 
veral    iteas   aast 
a   tbe    light   of 
oleraaces.     This 
tighteaiag    of 
raaees.      Coavea^ 
atloa,    saaiag, 
g  will    be    Bsed   to 
(Aatbor) 


AO-413  704  Div.      8 

(TISTE/CAB)    OTS   price   $1.10 

Goaorol   Electroaic   Labs.    lac,   Caabridgo,   Bass. 

(No  title) . 

Qaarterly  progress  rept.,  1  Apr-30  Jaae  63. 
by  Edward  L.  Baddox.   2  Aag  63.  4p. 
Coatract  NObsr  85469.  Task  9002 

Uaclassifled  report 

Descriptorsi   (•Radio  receivers,  Ooslga) . 
CalibratioB.  Radiof reqaeacy  oscillators, 
latoraodiato  f reqaeacy  aaplifiers,  Aadio 
aaplifiors.  Video  eaplifiers.  Aatoaatic  gala 
coatrol.  Power  sapplies. 


AB-413  806      Div.   8.  6 
(TISTE/JBS)  OTS  price  $1.60 

Foroiga  Tech.  Div..  Air  Force  Systoas  Coaaead. 

Nright-Pattersoa  Air  Force  Base.  Ohio. 

IBPROVING  THE  INTERFERENCE  PROTECTION  OF  RADIO 

RECEPTION  OF  AB-SIGNALS  BY  EBPLOYING  NONLINEAR 

FEEDBACKS  IN  THE  HIGH  FREQUENCY  PART  OF  RECEIVING 

INSTALLATION, 

by  A.  A.  Gorbechov.   9  Bey  63.  lOp. 

FTD  TT63  447  Uaclassifled  report 

Trees,  froa  Radiotekkaika .  18t2,  pp.  37-42. 
1963. 

Descriptorsi   (■Bediof reqaeacy  iatorforoace. 
Radio  roceptioa).  (•Radio  receivers.  Redio- 
frequency  iaterfereaco) ,  Feedbeck.  Aaplitadt 
aodalatioa,  Radiofreqaeacy  palsos.  Liaiters, 
Crystsl  rectifiers,  Taaed  aaplifiers, 
Radiofreqaeacy  aaplifiers. 


AD-413  824      Div.   8,  26 
(TISTE/JBB)  OTS  price  15.60 

Bestern  Electric  Co..  Laareldale.  Pa. 
BECHANIZATION  OF  SEBICONDUCTOR  DEVICES.   2N559  - 

2N1094. 

Qaarterly  progress  rept.  ao.  21,  1  Jaa-31  Bar  63, 

by  D.  H.  Lockart.  31  Bar  63.  52p. 

Coatract  DA36  039sc72729 

Oaelassifiod  report 


ELECTRONICS  AND  ELECTRONIC  EQUIPMENT  -  Division  8 


Descriptors:   (•Trans i stori .  ProdMCtioa), 
(*ProdHCtioN.  Traasistors) .  Nanuractur i eg 
aetkods,  Nackines.  Autoantion.  Melding. 
Bonding . 

A  prodactloa  engiaeeriag  aeasare  was  origiai 
initiated  to  develop  two  diffased  base  seal 
dactor  devices.  Device  7  (2N69ii)  and  Device 
(2N537),  A  aeckaaization  progrnn  for  Devic 
was  sabseqaeatly  added  to  provide  nnnufactu 
capability  in  anticipation  of  a  Nike  Zeut  pi 
tion  reqaireaent.  After  Nike  Zeas  developat 
kad  been  further  advanced,  aeckanization  of 
Device  12  was  liaited  to  foar  operatioas  aa 
aeckanisation  prograa  for  2N55')  aad  2N1094  t 
tistors  was  began.   (Author) 
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AD-413  8  56 
(TISTE/JBB) 


Div.   e 
OTS  price  |2.60 


General  Electric  Co.,  Owensboro,  Ky. 

lESEAHCH.  DEVELOPMENT.  AND  FABRICATION  OF  Tqi|NLL 

EMISSION  CATHODES. 

Qasrtorly  rept.  no.  4.  Apr-June  63 

by  J.  B.  Hall.  II.  Jane  63,  22p. 

Contract    DA49   186  ORD1053 

Uaclassifled   report 

Descriptors!      (•Cathodes    (Electroa    tabes). 
Fllas),    (•Filas,    Cathodes    (Electroa    tabes) 
Dielectric    filas.    Field   eaission.    Electric  icur- 
rents.    Density.    Saadwich   construction.    Met^l 
fllas.    Oxides.    Gold,    Alaainaa,    Alaaiaaa  coit 


pounds.  Radiofrequency  palsos.  Manufacturi 
aethods.  Processing.  Mass  spectroscopy.  I 
ties,  Electroa  alcroscopy.  Vapor  plating. 
Tests.    Space  charges.    Quantua  aechanics. 


purl- 


lesearch   was  coatiaaed   on    the   developaent    of 
tannel    eaission   cathodes.      Eaission   earreats   ap 
to   300  aieroaaperes   were  aeasured    froa 
Al-Al2o3-Au    ssndwiches   with    an    area   of    laa   sU. 
Is   teras   of   carrent    deasity.    this   correspondd   to 
30  as    sq.    ca.      The    transaission   coefficients    at 
these  carreat    levels   were   of   tke   order   of   10    to 
the   -3rd   power    and    tke   peak    fila  currents   wePe 
■suslly    in    tke   100-150   aa   range.      Several    saqd- 
aickes   were   opereted   under    pulsed  conditions   up 
to  30   hoars   without    barnoat    at    peak    fila  earreats 
sf  10-20   aa    and  witk    peak    eaission   carrents    nf 
10-20  aieroaaperes.      Several    different   aetalls; 
ksve   been    evaporated    for    accelerator    layers   ^n 
tke   Al-A12o3    systea   bat    none   appeared    to   givlo   the 
klgk   repredacibi li ty    attained  with   gold.      Exberi- 
aeats   were  conducted    to    fora    aa    alaainaa  oxitte 
layer   by   gaseoas    anodixation.       Eaission   currents 
■p  to    5  aicroeaperes   have   been   obtained   froaM 
Al-A12e3-Aa    saadwichea   ia   which    the  oxide  waU 
foraed   by   asiag    this    techniqae   bat    buruout    ok[> 
cared   at    aboat    30  aa   of   fila  current.      Mass    apec- 
treaetric    aaalysls    iadicated    that    a   high   conten- 
tratien   of   iaparitiea   was    present    in    the   oxy^ien 
iipply   which    probably   contaalnated    the   oxide 
layer.      (Author) 


AO-413   880  Div.      8 

(TISTE/MA)    OTS   price   $3.60 

■ITRECorp.,    Bedford,    Bass. 

lADAR    SYSTEBS    AND   TECHNIQUES    DEPARTBENT. 

Advanced   devolopaeat    subdepartaent    quarterly 

progress    rept.,    1    Oct-31    Dec   62. 

■•7   63,    2ep.    Rept.    ao.    PB22   #21 

Coatract   AF19   628   2390,    ProJ.    750 

ISO  TDR63   243  Uaclassifled   report 


This    docuaeat    ceaters    about    the   desiga   and    fabri- 
cation   of   aa   experiaeatal    test-bed    radar    facility 
which   will    be   used    to    test    and   evaluate   the 
applicability    of   certaia   radar    techniques    aad 
coapoaents    to    high-power,    loag-raago    radar   prob- 
leas.      Coapleaeatary   activities    iaclade   work 
leadiag    to   iaproved   radar   coaponeats.      (Aatbor) 


AD-413    897  Div.      8 

(TISTE/PAR)    OTS   price   |4.60 

Lewis,    E.    B.    Co.,    lac.    East    Hartford,    Coaa. 

PRODUCTION    ENGINEERING    BEASURES   CRYSTAL    UNIT 

CR-(XB-46)/U. 

Quarterly  rept.  ao.  3.  1  Feb-1  Bay  63. 

by  Robert  P.  BcCoab.  1  Bay  63.  26p. 

Coatract  DA36  039sc86737 

Uaclassifled  report 

Descriptors:   (aCrystal  filters,  Productioa), 
Crystals,  Beasureaeat,  Very  high  frequeacy, 
Qaartx,  Platiag,  Cheaical  ailliag.  Capaci- 
tance. Resistance  (Electrical),  Baaafacturiag 
aethods,  Quslity  coatrol. 

Test  dote  for  30  AT  Cut  crystals  operatiag  oa  the 
third  overtoae  for  filter  applicatioa  at  30  ac 
is  gives.   The  iaitial  desiga  and  paraaeter  aeas- 
ureaeats  for  AT  Cat  crystals  operatiag  on  the 
third  overtoae  for  filter  application  at  45  and 
60  ac  is  given.   (Author) 

AO-413  902     Div.   8 
(TISTE/AAR)  OTS  price  |1.10 

Foster,  John  J.  Bfg.  Co.,  Costa  Besa,  Calif. 

(No  title). 

Final  rept., 

by  L.  F.  Elliott.  1  Apr  63.  7p. 

Coatract  N0w6l  0512f 

Uaclassifled  report 

Progress  and  achieveaents  aade  ia  aaauf acturiag 
research  and  developaent  of  STUESSKIN.  an  all 
resistance  welded  staialess  steel  hoaeycoab 
sandwich  panel. 

Descriptors:   (•Saadwich  panels,  Staialess 
steel),  Eagiaeeriag,  Scientific  research, 
Meldiag,  Electrodes.  Cooliag. 


AD-413   998  Div.      8 

(TISTE/JNS)    OTS   price   $4.20 

Sylvania  Electric  Products  Inc.,  Nelthaa,  Mass. 

ACTIVE  THIN-FILB  TECHNIQUES  BICROBIN  PROGRAM. 

Interia  developaent  rept.  no.  4.  23  Bar- 

22  July  63. 

by  Egoas  Rasaanie  and  Jaaes  Cliae.   20  Aug  63. 

1v.  Rept.  ao.  Q445  4 

Coatract  N0bsr87633,  Task  9631 

Uaclassifled  report 

Descriptors:   (•Transistors,  Seaiconducting 
filas).  (•Diodes  (Seaicoadactor) .  Banufactariag 
aethods).  Silicoa,  Vacuua  apparatas.  Vapor 
platiag,  Coaputer  logic,  Aluaiaaa  coapounds. 
Oxides,  lapurities,  Aluainua,  Aatiaoay, 
Electroa  aicroscopy.  Gala.  Bicroaiaiaturizatioa 
(Electroaics) . 

The  purpose  of  this  iavest igat lea  is  to  develop 
a  process  for  depositiag  device-qaality  silicoa 
and/or  geraeaiua  filas  oa  polycrystall iae  ia- 
salating  substrate  by  vacaua  evaporatioa  of 
silicoa  aad/or  geraeaiua  aad  to  fora  thia  fila 
diodes  aad  traasistors  ia  thase  filas.   Darlag 
this  period,  apa  traasistor  stractares  wete 
vacuua  deposited  through  aasks  by  asiag  silicoa 
doped  by siaaltaaeoBS  evaporatioa  of  either 
aatiaoay  or  alaaiaaa.   The  alphas  of  sach  vacuua 


ei 


Olvtslon  8  -  ELECTRONICS  AND  ELECTRONIC  EQUIPMENT 


frU  0.90  f   0.93.  ••<  gro.«d«d  t.ltttr  eurre.t 
•  ataf.  b.iat.  »arUd  fro.  2  to  10  at  T  tab  ce  - 
5V  aai  I  tab  »  -  0.1  M.   Dloda  AND/OR  9«t««  ,. 
•tra  dapetliod  atiag  t»o  •iUeoa  layer*,  a  .111- 
••a  .aaoxld*  laialatla9  layar  aad  araporatad 
•iakal  eaataata.   Eaeb  1/2  iaeh  X  1/2  iaeh 
aUaiaa  tabitrata  had  t«a  faaeiioaiafl  AND/Ot 
aatat  ■lib  aix  lapats  oach.   Tbia  «ai  tha  flrtt 
da-aattratloa  of  a  .orki.g  all-tbia  fll-  eireaii 
■•l«f  illieoa  darleaa.   Claeiroa  ■ieroicopy  aad 
alaetraa  dlffraeiloa  ttadiaa  of  tocbub  depotltad 
rbaataxial  eilicaa  fllM  coatlaaad.  aad  raialta 
darlag  tbla  qaartar  iboaad  Ibat  iaeraailag  tbo 
sabitrata  taaparatara  to  1000  C  iaeraaioa  tba 
avaraga  alsa  of  aggragata*  la  t«a  aieroas  aad 
eryatallitaa  ta  1500A.   (Aatbar) 


A0-4U  088      Dir.   8.  30 
(TISTE/CAi)  OTS  priea  $1.10 

Foraign  Tach.  Di»..  Air  Foreo  Syite»a  CoMoad. 

Wriobt-Pattaraoa  Air  Force  Baae.  Oblo. 

COORDINATION  OF  ACTIVITIES  IN  THE  FIELD  OF 

ELECTRONIC  MEASURING  INSTRUMENTS. 

by  V.  A.  Nor«ata.  22  Juae  63.  6p. 

FTD  TT63  570  Uaclaiiified  report 

Treat,  froai  pr iborottroyeaiye.  No.  /,.    p.  29, 

1963. 

Deteriptorii   (•leaturlag  devlcet  (Electrical 
and  eleetroalc).  Production).  Laboratory 
aquipaent . 


FLUID  MECHANICS  -  Division  9 


9.    FLUID  MECHANICS 


AD-i11    821  Dl».      9,    12,    30 

(TISTP/RHR)   OTS    price  $26.00 

Boeing  Co.,    Seattle,    Natb. 

DATA  REPORT    AEDC-B-BC-2A,    A  MACH   8  HEAT  Tir4NSFEt 
AND    PRESSURE   TEST   TO    INVESTIGATE   SHOCK    BOUNDARY- 
LAYER    INTERACTION  ON    A   FLAT   PLATE   MODEL.     A»- 
500M-2,    SPO   #   188, 

by   D.    R.    Traitell.      12   July  63,    521p.    Docui^ent 
no.    D2    22^91    Vol.    I  I 

Contract    AF33   657  7132 

Unclattifleu   report 

Deteriptorii      ('Flat    plate  aodelt,    Tarbakjeat 
boundary    layer),    (•Hypertoaic    flow.    Flat   iplate 
■odelt).    Data,    Heat    trantfer.    Pretture,    ^|eat- 
retittant   ■aterlalt,    Modelt    (Slaulation) 
Boundary    layer,    Attitude   indicatort,    Tetkk, 
Booit-glide   vehiclet.    Spacecraft. 


AD-i11    822  Dlv.      9,    12,    30 

(TISTP/AM)      OTS    price   $28.50 

Boeing   Co.,    Seattle,    Math. 

DATA   REPORT    AEDC-B-BC-24.     A   MACH    8   HEAT   TRKNsFER 

AND    pressure   TEST   TO    INVESTIGATE   SHOCK    BOU^pARY- 

HYER    INTERACTION   ON    A   FLATE    PLATE   MODEL. 

AR-500M-2,    SPO    #188, 

by  D.    R.    Trutaell.    12   July   63.    658p.    Rept.    ha. 

02   22^91,    vol.    II 

Contract    AF33   657   7132 

Unclaati  fie«!   report 


Detcripterti  (•Flat  plate  ■edeli,  Turbu 
boundary  layer),  ('Hypertonic  flow.  Flat 
plate  wodeli).  Data,  Heat  trantfer,  Pret 
Boott-glide  vehiclet,  Modelt  (Siaulattoa 
Boundary    layer. 


ANSFER 
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l>» 


*D-^11    823  Dl».      9.    12,    30 

(TISTP/RHR)      OTS    price   $28.50 

Boeing  Co.,    Seattle,    Vatb. 

DATA    REPORT    AEDC-B-BC-24,     A   MACH    8   HEAT   TR 

»ND    PRESSURE   TEST   TO    INVESTIGATE    SHOCK    BOU 

LAYER    INTERACTION  ON    A   FLAT   PLATE   MODEL, 

tt-500M-2,    SPO    #188. 

9  July   63,    1».    D2   22i91 ,    Vol.    3 

Contract    AF33  657  7132 

Uaelattifted   report 

Oetcriptortt  ('Flat  plate  wedelt,  Turbu 
boundary  layer),  (•Hyperaonic  flow.  Flat 
■odelt),  Deta,  Heat  trantfer.  Pretture, 
glide  vebiclet,  Modelt  (Siaulatioa),  Boa 
layer.  Attitude  Indicatort,  Heat-retitta 
■aterialt.    Spacecraft,    Boott-glide  vehic 

A0-i1l    996  01».      9.    27 

(TISTP/JP)    OTS    price   $12.00 

Stanford    U. ,    Calif. 

A   STUDY    OF   THE    FLUID   DYNAMICS    AND   HEAT   TRA^^FER 

BEHAVIOR    FOR    RADIALLY    INNARO    FLOM    OVER   A 

SHROUDED    ROTATING   DISK. 

by  J.    W.    ■Itchell.      30  Apr  63,    lUp.    TR57 

Coatract   NoBr22$23.    Proj.    NR090342 

Uaclatiified    report 

Deieriptortt  (*Gat  tarbiae  rotort.  Heat 
traatfer),  (•Gat  flow.  Gat  tnrbiae  rotor 
Velocity.  Gat  turbiaet.  Fluid  flow.  Air, 
■otatiea. 


tnt 

ire. 


bat 

^late 

otter- 
ilary 


Tke  Modeliag   of   radial    flow   gat    turbine   fl 
dytaaict   aad  heat   trantfer  behavio'    it    lav( 


Id 

Itl- 


gated.   A  teat  facility  wat 
■odeliag  of  tarbiae  flowt. 
tioaal  experiaeatal  tecbaiq 
for  ute  ia  the  facility.   A 
radial  flow  gat  turbine  wat 
The  fluid  dyaaaict  aad  heat 
a  liagle  radially  iaward  fl 
throuded  rotating  ditk  wat 
aiaed.   The  fluid  dynaaici 
at  a  teriet  of  graphi  dotal 
profilet.   The  heat  traatfe 
the  operating  range  of  radi 
by  a  tiaple  algebraic  relet 
governing  nondiaent ioaal  pa 
tit  it  pretented  that  doei 
diet  the  heat  trantfer.   Th 
ditcrepancy  between  analyti 
ditcuated.   (Author) 


coattructed  for  tha 
Several  aacoaven- 
aet  were  developed 
tiaple  Bodel  of  a 
aaalyxed  and  tetted. 
trantfer  behavior  of 
ow  of  air  over  a 
experiaeatally  deter- 
behavior  it  pretented 
ling  the  velocity 
r  it  correlated  over 
al  flow  gat  turbinet 
ion  between  the 
raaetert.   An  analy- 
Bot  adequately  pre- 
e  reason*  for  the 
t  and  experiaeat  are 


AD-i12  291      Div.   9,  25 
(TISTP/MFA)  OTS  price  $4.60 

Inttitute  of  Engineering  Retearch,  Indiana  V., 

Berkeley. 

THE  EXPERIMENTAL  DETERMINATION  OF  FORCES  AND 

PRESSURES  ACTING  ON  A  HEMISPHERE  OSCILLATING  ON 

A  FREE  SURFACE, 

by  Richard  A.  Cuaaing.  Mar  63.  42p.  NA63  1 

Contract  Nonr22230 

Unclattified  report 

Detcriptort:   (*Heai tpherical  thellt,  Pret- 
taret).  ('Boundary  value  probleat.  Potential 
theory),  Haraonic  aaalytit,  Hydrodynaaict, 
Surfacet,  Flotation,  Oacillation.  Motion. 
Fluidt,  Modelt  (Siauatioaa) ,  Tankt  (Cental nert) , 
Generatort,  Pretaure  gagea.  Calibration,  Re- 
cording ayateaa,  Meatureaent,  Tettt. 


The  exciting 
a  heaitphere 
lationt  on  th 
The  added  aat 
coaputed  froa 
the  direct  fo 
certain  aaoun 
retultt  of  th 
coapared  to  t 
hydrodynaaic 
but,  due  to  t 
aental  retult 
be  aade.   Qua 
reaultt  are  i 
of  linearized 


fojTce  and  pretture  diitribution  for 
undergoing  forced  hnraonic  otcil- 
e  free  turf ace  were  deteralned. 
t  and  daaping  coefficientt  were 

both  the  integrated  preituret  and 
rce  aensureaentt.   There  it  a 
t  of  ditagreeaent  between  the 
e  two  aethodt.   The  retultt  are 
he  predictiont  of  the  linearized 
theory  at  coaputed  by  N.  R.  Porter 
he  lack  of  agreeaent  in  the  experi- 
t,  qaantitative  Judgeaentt  cannot 
lltatively,  it  ia  believed  that  tha 
n  agreeaent  with  the  predictiont 

theorr.  (Author) 


AD-412  301      Div.   9 
(TISTP/RLG)  OTS  price  $3.60 

ITT  Retearch  Intt.,  Chicago,  111. 

TURBULENT  FLON  TRANSITION  NEAR  SOLID  AND  FLEXIBLE 

BOUNDARIES, 

by  Henry  B.  Karplu*.  Mar  63,  38p.  Rept.  aa. 

IITRI1205  A 

Contract  Nonr368200  r 

Uaclattif led  report 

Detcriptort:   (•Laaiaar  flow,  Turbuleace) , 
("Surfacet,  Structuret),  Aaeaoaetert, 
Viscosity,  Velocity,  Fluid  flow,  Tiae.  Scale, 
Meatureaent,  Tett  facilitiet. 

A  technique  wat  devited  for  ttudyiag  the  transi- 
tion froa  laaiaar  to  turbulent  flow  conditions 
using  a  hot  fila  aneaoaeter.   Flow  in  a  channel 
starts  out  uaiforaly  laainar  aad  breaks  up  iato 
raadoa  bursts  of  ''turbulence"  as  the  fluid 
progresses  through  the  chaaael.  A  degree  of  tur- 
bulence is  defined  as  the  total  fractional  tiae 
occupied  by  the  turbulence  bursts.   This  ia- 
creates  on  a  sigaoldal  curve  levelliag  to  a 
fiaal  value  of  uaity  whea  the  turbuleace  it 
fully  developed.   Degree  of  turbulence  ii- 


6S 


Division  9  -  FLUID  MECHANICS 

er«as*t  aort  rapidly  ■•■r  rigid  wtlls  thai  ia 
tk«  prcstaet  of  flaxibla  walls.  howeTer,  for 
tha  raaga  af  flaxibla  walli  triad  the  tarbalaaca 
starts  saoaar  thaa  for  rigid  walls.   Plexibla 
■alls  «oro  baekad  by  daaping  flaid.   Tha  groatar 
tha  viscosity  of  tha  daapiag  flaid  tha  graatar 
tha  dalay  to  a  start  of  the  tarbalaaea.   A 
scalo  of  tarbHloaeo  is  also  defiaed  ia  taras  af 
tha  diffaraat  fraquaacy  coapoaents  of  tha  Te- 
locity flHCtaatioBS  dlTided  by  the  aeaa  flow 
rate.   The  ralatlTO  aaplitada  of  the  several 
eoapoaaats  oa  this  tarbalaaee  scale  is  affected 
ealy  vary  slightly  by  tha  praparties  of  the  wall, 
(Aathar) 


A0-i12  378     DlT.   9 
(TISTP/FEI)  OTS  price  •6.60 

Oefeaaa  lasaareh  Lab.,  U.  of  Texas,  Austin. 

DESIGN  AND  PEIFOIMANCE  OF  A  VMIABLE  GEOMETRY 

DIFFUSEI  FOI  AN  AXISYHMETRIC  VIND  TUNNEL, 

by  Jaaes  Barley  Kyser.   U  Feb  56,  1v.   DRL370; 

CF2^80 

Coatraet   NOrdl6i9e,    Task   UTX2 

UBcla8alf**d  rapart 

Oaseriptorst      (•Axially   ayaaatrie    flaw,    «i ad 
taaaels),    (•Viad   taanel    aodels,    Flaid    flow), 
(*DiffBsers,    Perferaance   (Eagi aeeri ng),    Desiga, 
Saperaoaie    flow,    Boaadary    layer,    Eatropy, 
Shack  waves.    Pressare,    Maehaaical    drawiagrr 
Tablaa.    Viad   taaael    noxxles.    Geoaetry. 

To   praveat    the    larger    secead   threat    area   ra- 
qaired    for   startiag    a   saperaoaie   wind   tunnel 
froa   poaalisiag   the   perferaance   daring   the  en- 
tire  run,    a  dlffasar  was  eoastracted  with    a 
aovable  eenterbody.      After   the   aeraal    shock   had 
been    swallowed   dariag    starting,    the  eenterbody 
was   aeved    forward,    thus   constricting   the    flew 
area   at   tha   secead   throat.      Thia    allowed   the 
aoraal    shock,    or   shock    systea,    to   occur    at    a 
lewer   Nach  Naaber,    and   therefore,    reduced   the 
leases.      (Author) 


A0-i12  i12  Div.      9 

(TISTPAL)     OTS   price  li.SO 

Hydredyaaalcs   Lab.,    Calif.    last,    of  Tech., 

Pasadena. 

A   W«E   BODEL    FOR    FREE-STREAMLINE    FLOW  THEORY 

PART    II.       CAVITY    FLOWS    PAST   OBSTACLES   OF 

ARBITRARY    PROFILE, 

by   T.    Yao-tsu   Wu    aad  D.    P.    Waag.    May   63.    3ip. 

Rapt.    aa.    97  i 

Coatraet  Noar220  35 

Unclassified   report 

Daaierlpterat      (•Wakea.    Sheets),    ("Fluid    flow. 
Theory},    (•Sheets,    Cavitatioa).    ("Flat    rate 
■•del,    Geeaetrie    fora).    Functional    aaalysia. 
Eqaations,    Wedges.    Hydrofoils.    Conforaal 
aappiag.    Special    fuactions.    Integral    equations. 

A  fraa-streaallao  wake  aodel   ia  tatroduced   to 
treat    the   fully    and   partially   developed  wake 
flew  or  cavity   flow  past    an   oblique    flat    plate. 
This    theory   is   geaaralixed   here   to    Investigate 
the   cavity    flow  paat    aa   obstacle   of    arbitrary 
prafile   at    aa    arbitrary   cavitation    nuaber. 
Ceasideratioa  la    first   givaa   te    the  cavity    flew 
past    a  polygoaal   abstaele  whose  wetted   sides  way 
be  coaeave   tawarda   the   flow   aad  aay    also    possesa 
aeaa   gaatla  eaavax  coraars.      The  geaaral    ease  ef 
carved  walls   ia   thaa   abtaiaad   by    a    liaitiag 
proeeaa.      Tha   aaalysia   ia   this   geaaral   case   leads 
te    a    sat   ef   two   functional    aquatioas   for  which 
aevaral   aethods   of   solatien    are   developed   and 
dlaeusaed.      Aa   a  few  typical   axaaples  the 
aaalyais   is   carried  out    ia   detail    for    the 
apeeific   caaea  ef  wedges,    two-step  wedges. 


flapped  hydrofoils,  aad  laeliaed  circular  arc 
plate.  For  these  cases  the  present  theory  is 
found  in  good  agreeaent  with  the  experiaeatal 
results   available.      (Aathor) 


A0-i12   ^^9  Div.      9.    25 

(TISTP/MFA)   0"^S   price   $5.60 

Bureau  D'Aaalysa   et   do  Recherche   Appliqaees 

(Fraace) . 

ANALOG  STUDY  OF  IHHERGED  PROFILES  IN  PROXIMITY 

OF  THE  FREE  SURFACE  WITH  A  SURIHPOSED  LOAD 

DISTRIBUTION. 

Fiaal  rept . 

30  Dec  62.  35p. 

Coatraet  N6255B  2545 

Oac^assified  report 

Descriptors!   ('Fluid  flow.  Perturbation 
theory).  (•Sarfaces.  Aaalysis).  Nuaerical 
aaalyais.  Vortices,  Analog  systeas.  Partial 
differeatial  eqaatioas.  Velocity,  Statistical 
dlstribatioas,  Pressare,  Thickaess,  Boaadary 
layers,  Fuactions.  Sheets,  Taaks  (Coatalaerh) , 
Loading  (Mechanics). 


AD-412  486     Div.   9 
(TISTP/AW)  OTS  price  15.60 

Polytechaic  last,  of  Brooklyn.  N.  Y. 

HIGH  SPEED  LOW  DENSITY  FLOW  NEAR  THE  STAGNATION 

POINT  OF  A  BLUNT  BODY. 

by  Reuben  Ru-ren  Chow.   May  63.  49p. 

Ceatract  AF33  6l6  7661,  Proj .  7064.  Task  7064  01 

ARL  63  75  Unclassified  report 

Report  on  Aerotheraodyaaaic  lavestigatioas  ia 
High  Speed  Flow. . 

Descriptors:   (•Boundary  layer,  Bluet  bodies). 
(•Hyperseaic  flow.  Heat  transfer).  Shock  waves. 
Density,  Errors,  Eqaatioas,  Stagaatioa  peiat, 
Laaiaar  boaadary  layer.  Theory. 

The  boaadary  layer  thickaess  arouad  a  blunt- 
aosed  body  iacreases  as  the  Keyaolds  aaaber  de- 
creases.  Whea  this  thickaess  reaches  a  aagai- 
tude  of  the  order  of  the  iaviscid  shock  detach- 
aeat  distaace.  the  heat  fluxes  and  the  coapo- 
aeats  of  stresses  after  the  shock  begin  to  play 
iaportaat  roles  ia  the  flow  field  behiad  the 
shock.   These  effects  aecessitate  the  aodifica- 
tioa  of  the  usual  Kaakiae-Hugoniot  shock  condi- 
tions in  the  study  of  the  energy  transfer  be- 
tween the  fluid  aad  the  body  surface.   In  the 
present  aaalysis  the  leading  order  shock  condi- 
tions are  obtained  froa  the  systeaatic  order  of 
aagaitude  aaalysis.   A  coaplete  aatchiag  scheae 
for  the  coaponeats  of  heat  flux  aad  stresses  be- 
tween the  shock  aad  the  boaadary  layer  is  pro- 
posed for  the  study  of  the  flow  field  as  well  as 
the  surface  heat  transfer  to  the  body.   No  pos- 
talatioa.  except  the  axial  syaaetry.  has  beea 
aade  concerning  the  shape  of  the  shock.   The 
shape  of  the  aatchiag  surface  can  be  obtained 
uniquely  froa  the  present  analysis.   A  aethod  of 
solution  has  beea  iatroduced  so  that  the  labor- 
ious Job  of  auaerical  iategration  of  the  flow 
equatioas  with  coaplicated  boundary  coaditioas 
caa  be  bypassed.   The  govorniag  equatioas  are 
traasforaed  aad  redaced  to  algebraic  foras  with 
the  kaowledge  of  the  asual  siailarity  solutioas 
of  the  boaadary  layer  equatioas.   (Author) 

AO-412  651      Div.   9 
(TISTA/GEC)  OTS  price  $3.60 

Araold  Eagiaeeriag  Devalopaeat  Ceatar,  Araold  Air 

Force  Statioa,  Tenn. 

FORCE  TESTS  OF  STANDARD  HYPERVELOCITY  BALLISTIC 
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MODELS  HB-1  AND  HB-2  AT  MACH  1 . 5  TO  10, 

by  J.  Doa  Gray  and  E.  Earl  Liadsay.  Aug  63. 

Coatraet  AF40  600  1000,  ProJ.  VT2116 

AEOC  TDR63  137         Uaclassified  report 
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k0-O2   725     Div.   9 
(TISTA/GEC)   OTS  price  15.60 

General  Electric  Co.,  Philadelphia,  Pa. 

SLENDER  BODY  NEAR  MAKE  DENSITY  MEASUREMENTS  |AT 

NACH  NUMBERS  THIRTEEN  AND  EIGHTEEN, 

by  E.  P.  Huats  aad  R.  E.  Zeaple.   24  July  6^ 

i2p.    Docuaeat  ao.  63SD718 

Contracts  AF04  647  617  aad  AF04  694  222 

Uaclassified  report 

Descriptors!   (•Slender  bodies.  Wake).  Hy  Jar- 
sonic  flow.  Stagnation  point.  Model  testsi  Pres- 
sure, Enthalpy,  Nitrogen,  Gas  flow.  Super 
aerodynaaics.  Hypersonic  characteristics,' 
Density,  Test  aethods,  Eleetroluainescenc » 
Shock  tubes,  Mensar eaaats ,  Experiaeatal  dfjta, 
Electroa  beaas.  Theory. 
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AD-^12    726  Div.      9,    25,    8 

(TISTP/FEH)    OTS  priea  $1.60 

Gcaeral    Electric  Co.,    Philadelphia,    Pa. 

AN   ELECTRON    BEAM   EXCITATION   TECHNIQUE    FOR   Ttt 

■EASUREHENT   OF    LOW   DENSITIES    IN    HYPERSONIC    ^HOCK 

TUNNEL   FLOWS. 

by   R.    Zeapol,    J.    Mallin.    and    E.    Hunts. 

1  Aag   63,    l6p.    Docuaeat    ao.    63SD707 

Coatraet   AF04  694  222 

Unclassified   report 


ar- 


FLUID  MECHANICS  -  Division  9 

Descriptors:   (•Electron  beaas.  Hypersonic 
flow) ,  (•Hypersonic  wind  tunnels,  Measure- 
aent) ,  (•Hypersonic  flow.  Density),  Excita- 
tioB,  High  altitude.  Flight  siaulators. 
Shock  waves.  Theory,  Gases,  Nitrogen,  Mole- 
cules, Energy.  Eaissivity,  Photoault ipliers. 
Electron  guns.  Optical  instruaents,  Reentry 
vehicles.  Enthalpy,  Fiber  optics, 
InstruaentatioB. 
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AO-412  737     Div.   9 
(TISTP/FEM)  OTS  price  $7.60 

Hiehigaa  U.,  Coll.  of  Eagiaeeriag,  Aaa  Arbor. 
THE  EFFECT  OF  THE  BOUNDARY  LAYER  UPON  THE  FLOW 
IN  A  CONICAL  HYPERSONIC  WIND  TUNNEL  NOZZLE, 
by  Martin.  Sichel.   July  63.  1v.  02953  2  f 
Contract  NoBr122431.  Proj.  NR061108 

UBClassified  report 

Descriptors:   (•Hypersonic  noszles.  Hypersonic 
flow),  (•Hypersonic  wind  tunnels.  Boundary 
layer) ,  latagral  aquations,  Experiaeatal  data, 
Thickaess.  Equatioas,  Reynolds  nuaber.  Air, 
Density. 

latagral  equatioas  for  the  flow  ia  a  coaical 
hypersonic  aossle  with  a  thick  boaadary  layer 
have  been  foraulated  aad  soae  approxiaate 
solutioBs  of  these  equatioas  have  beea  studied. 
A  aethod  developed  by  Burke  for  calculatiBg 
boaadary  layer  thickness  using  eapirical  correla- 
tions has  been  extended  to  a  relatively  broad 
rBBge  of  stagnatioa  conditions  and  has  been  used 
to  coapute  the  effect  of  boundnry  layer  develop- 
aaat  upoa  hypersoaic  aoaila  flow.   (Author) 


AD-412  771 
(IISTP/WH) 


Div.   9,  15 
OTS  price  $2.60 


JohBS  Hopkias  U.,  Baltiwore,  Md . 
THE  INITIAL-VALUE  PROBLEM  FOR  LONG  WAVES  OF 
FINITE  AMPLITUDE, 

by  Robert  R.  Loeg.  July  63.  23p.  Technical  rept. 
ao.  14  (ONR  Series);  Teehaical  rept.  ao.  17     ** 
(CWB  Series)  ^ 

Coatraet  Noar401001 ,  ProJ.  NR082  104  11  2  62 

Uaclassified  report 

Descriptors:   (•Partial  differeatial  equa- 
tioas. Water  waves).  (•Water  waves,  Partial 
differoBtial  equatioBs) .  iBtegratioa.  Nuaerical 
aethods  aad  procedures,  Propagatioa,  Hydrology. 

Derived  hereia  ia  a  aat  of  partial  differeatial 
eqaatioas  goveraing  the  propagatioa  of  aa 
arbitrary,  loag-wave  distarbaace  of  saall,  but 
fiaite  aaplitude.   The  equatioas  reduce  to  that 
of  Boussiaesq  (1872)  whea  the  assaaptioa  is 
aade  that  the  disturbaace  is  propagatiag  ia  oae 
direction  only.   The  equatioas  are  hyperbolic 
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Division  9  -  FLUID  MECHANICS 

•Itk  ch«raet«rlsties  earvat  of  eoistaat  slope. 
The  laltlal-talae  problea  eaa  hi   lolvad  very 
readily  by  aaaerlcal  iBtegratioa  aloag  cbarac- 
teriatles.   A  few  exaaples  are  iacladad.  (Aathor) 


A0-i12  787     Dl».   9.  25 
(TlSTf/BFA)  OTS  price  13.60 

Araold  Cafineeriag  Developaeat  Ceater.  Araold 

Air  Force  Statioa,  Teaa. 

EXPERIMENTAL  AEtODYNAHIC  DATA  CONCERNING  VORTEX 

FLO*  AND  THE  GAS  VELOCITY  IN  A  SMALL  C-C  ARC 

HEATER  OPERATED  VITH  AR60N. 

by  L.  E.  RitteahOBSe.  E.  E.  Aaipach,  aad  H.  H. 

Neabitt.  Jaly  63.  27p. 

Coatract  AT 40  600  1000.  ARO  ProJ.  PL2287 

AEOC  TDR63  124         Uaclassifled  report 

Deserlptersi   (•Heaters.  Argea) .  (•Nessles. 
Vertices),  (etlectrle  arcs.  Cases).  Plasaa 
■ediaa.  Cas  ioaiaatlea.  ■a«aetobydrodyaaBies. 
Aerodyaaaic  cbaraeteristlcs.  Cas  flow. 
lajactioa.  Jet  aixiag  flo«,  Pressare,  Velocity. 

Tbe  perferaaace  ebaracteristics  of  a  saall  d-c 
arc  boater  of  tbe  Gerdiea  type  are  aaalysed 
«itb  aad  aitboat  a  vortex  flow  ia  tbe  aozsle. 
■erooTor.  total  pressare  profiles  takes  ia  the 
plasaa  aad  static  pressare  dlstribatioas  aloag 
tbe  aoxsle  are  preseated  aad  ased  to  iadicate 
tbe  effects  prodacod  by  tbe  vortex  la  tbe  aoxsle. 
lajectlag  tbe  workiag  aediaa  (argoa)  taageatially 
lata  the  are  chaaber  was  foaad  to  )>e  aa  laeffec- 
tive  aeaas  for  prodaciag  gas  dyaaalc  swirl  dae 
to  tbe  effects  froa  beat  additioa  ia  tbe  aaszle. 
Tbe  data  were  obtalaed  at  chaaber  pressares  froa 
1.72  to  5.15  ata  aad  exhaustiag  to  ataosphere 
with  power  levels  up  to  22  kw.   Two  basically 
differeat  aethods  are  ased  to  calcalate  the 
''balk'*  gas  teaperatare.  which  is  required  to 
calcalate  the  gas  velocity.   The  first  aethod 
aakes  ase  of  several  aeasured  quaatities  to 
perfora  aa  eaergy  balaace  oa  tbe  arc  heater. 
Tbe  secoad  aethod  aakes  use  of  the  coavoatloaal 
■elgbt-flow  eqaatioa  for  soaic  flow.   The  total 
pressare  ead  total  teaperatare  at  the  soale 
peiat  (aossle  exit)  were  obtalaed  froa  the 
laylelgb  heat-additioa  e^atioas.   A  coaparisea 
of  tbe  veleeities  ealcalated  by  the  two  aethods 
reveals  agreeaeat  withia  tea  perceat  at  the 
BOBXIe  exit.  (Aathor) 


AD-X12  792 
(TISTA/LSK) 


Div.   9.  30 
OTS  price  $6.60 


rereiga  Tech.  Div..  Air  Force  Systeas  Coaaaad. 

■right-Pattersoa  Air  Force  Rase,  Ohio. 

HIGH  SPEED  AEROOYNAHICS  (SELECTED  CHAPTERS), 

by  A.  P.  Hel'aikov.   20  Jaae  63.  88p. 

FTD  TT63  394  Uaclassifled  report 

Traas.  froa  Aerodiaaaika  Rol'sbikh  Skorostey, 
Voyeaaoye  Ixdatel'stve  ■iaisterstva  Oboroay  SSSR. 
■eskva.  pp.  94-132.  133-153.  1961. 

Descriptors:   (•Boaadary  layer,  Aerodyaaaie 
ebaraeteristies) ,  (•Aerodyaaaie  loadiag,  Aero- 
dyaaaie cbaraeteristlcs).  (•Traasoaie  wiad 
taaaels,  Oesiga).  Frietioa,  Aerodyaaaie 
beatiag,  Stagaatioa  poiat.  Vortices,  Tarbaleat 
boaadary  layer,  Tblekaess,  Separatioa,  Laalaar 
boaadary  layer,  Tarbaleat  boaadary  layer, 
Bouadary  layer  traasltloa,  lacoapressible 
flow.  Heat  traasfer,  Drag.  Airfoils,  Saperseaie 
flow.  Laalaar  flow. 


Coateatst 

Boaadary  layer,  Frietioa  lesistaace,  aad 

Aerodyaaaie  Hoatlag  at  High  Flight 

Velocitiok 

Aerodyaaaie  forces 


AD-412   795  Dl».      9,    25 

(TISTI/TCC)      OTS  price  |5.60 

Boeiag   Scieatlfic  Research   Labs.,    Seattle,    Mash. 
THE    INTERACTION    OF    MOVING   SOURCE   CURRENTS   MITH 
A    HYDROMAGNETIC    FLUID, 
by   Richard  A.    Gerwia.      Apr    63.    18p.    Rapt.    ao. 

D1    82  0254 

Oaelassifled  report 

Also  available  froa  the  aHthor. 

Descriptors!   (•Hydrodyaaaies.  Flaids) .  ("Fla- 
ids.  Hydrodyaaaies),  (•Coaprestlble  flow, 
Flaids),  Magaetic  fields,  Hydrodyaaaic  coa- 
figaratioa,  Deasity,  Electric  carreats, 
Eqaatioas,  Plasaa  physics. 

Aa  lacoapressible  flald  of  fiaite  coadaetivity 
is  assaaed  to  be  peraeated  by  a  oalfora  aagaetic 
field.   He  calculate  the  field  of  aa  arbitrarily 
orieated,  weak  aagaetic  dipole  aoviag  aloag  the 
directioa  of  the  aaifora  field.   The  resalts 
redaco  to  those  of  others  ia  the  Halt  of  ao  , 
aaifora  field  safficieatly  far  froa  the  scarce. 
The  aaia  resalt  is  that  the  far  field  of  the 
dipole  (the  field  outside  of  the  wake)  is  the 
vacaua  dipole  field  tiaes  the  factor  which  ia- 
cludes  tbe  dipole  speed  and  Alfvea  speed.   A 
geaeral  theorea  is  proved:   aeglectiag  aechaai- 
eally  induced  disturbaaces  oatside  of  the  wake. 
It  is  also  shows  that  an  accurate  treataeat  of 
tbe  problea,  whoa  source  speed  is  close  to 
Alfven  speed,  requires  the  laclasioa  of  dis- 
placeaeat  curreats.   (Author) 


AD-412  800     Div.   9,  15 
(TISTP/MH)  OTS  price  ^.60 

Matheaatics  Research  Center,  U.  of  Hiscoasia. 
Hadlsoa. 

ON  THE  KUTTA-JOUKOHSKI  CONDITION  IN  THE  MAGNETO- 
FLUID  DYNAMICS. 

by  K.  Stewartsoa.  Juae  63,  42p.  Technical 
suaaary  rept.  no.  399 
Coatract  DA11  0220R02059 

Uaclassifled  report 

Descriptors:   (•Hagaetohydrodynaaics,  Aero- 
dyaaaie characteristics).  Fluid  aechaaies. 
Fluid  flow.  Lift.  Differeatial  eqaatioas. 
Hake. 

The  effect  of  an  aligned  aagnetic  field  Hq  oa 
the  lifting  force,  experieaced  by  a  flat  plate  at 
iacidence  in  a  coaductiag  fluid,  is  exaalned  with 
respect  to  variatioas  ia  the  coaductivity  a,  'ad 
ia  Hflo  .   The  goveraing  integral  eqaatioa  does  aot 
possess  a  unique  solution  unless  the  velocity  is 
required  to  be  fiaite  either  at  the  trailiag 
edge  or  at  the  leadiag  edge  of  tbe  plate.   It  is 
tbea  solved  aaaerically  for  various  fiaite  values 
of  Ok.  aad  its  asyaptotic  behavior  is  exaaiaed 
analytically.   The  conclusioas  are:   if  the  ua- 

disturbed  fluid  velocity  V  >  .  W      ,  the  Alfvea 

speed  whichever  side  coaditioa  is  iaposed  at 

fiaite  Ok.  ,  the  solution  as  Ow  — 00  foraally 

satisfies  the  saae  coaditioa.   If  V  < -jmSm*  and 


the  velocity  is  reqaired  to  be  fiaite  at  the 
trsilJBQ  edge,  as  Ok.— a>*^l>*  velocity  foraally 
bocoaes  fiaite  at  the  leadiaa  edge  asd  develops 
a  quasi-siagular  behavior  at  the  trailing  edge. 

On  the  other  head  if  V  <-^ad^  and  the  velocity 

"/  4np 

is   reqaired   to    be   fiaite  at   the    leading   edge   the 
solatioa   appears    to    beeoae   pathologieal    aso.— 00. 

H<p     ,         .  ,      ^ 

The  critical   case  V  > -7===  is    also   exaaiaed. 
(Aathor)  '•4TTp 


AO-412   883 
(TISTM/BRH) 


Div.       9 
OTS   price   $1.60 


Fereiga   Tech.    Div.,    Air    Force   Systeas   Coaaaad 
Vright-Pattorson    Air   Force   Base,    Ohio. 
MEASURING   THE    INSTANTANEOUS    RATES    OF    FLOM   OF 
LIQUID    BY    AN    ELECTRO-THERMO-ANEMOMETER    AND    T$^ 
METHOD    OF    ELECTROMAGNETIC    INDUCTION, 
by   M.    G.    Selyaaiaov.    20   June   63.    12p. 
FTD  TT63  482 

Daclassified  report 

Trans,  froa  Novyye  Metody  IxsMreniy  i  Priborj 
Olya  Gidravlicheskikh  Issledovanly,  Iidatel' 
stve  Akadeaii  Naak  SSSR,  Moscow,  pp.  49-55, 
1961. 

Descriptors:   (•Fluid  flow,  Measareaen t ) , 
(•Aneaoaeters,  Design),  Filas,  Heat  transfdK 
Resistance  (Electrical),  Aaplifiers,  Elect^*- 
aagnetic  pulses,  Inst ruaeatation. 


AD-412  890     Div.   9 
(TISTA/GEC)  OTS  price  $1.10 

Foreign  Tech.  Div.,  Air  Force  Systeas  Coaaaa< 

Iright-Pattersoa  Air  Force  Base,  Ohio. 

AERODYNAMIC  HEATING, 

by  V.  Votyakov  aad  V.  Shuayatskiy.  19  Juae  6' 

5p. 

FTD  TT   63   390  Uaclassifled   report 
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AD-412   897  Div,      9,    22 

(nSTP/FEM)   OTS   price  $1.60 

Hivsl   Ordnance  Test    Station,    China  Lake,    Call 

STUDIES  OF    A   VENTILATED   SUPERCAVITATING    PROP 

ON    A    TORPEDO    TEST   VEHICLE.       P«T   3.       MATER- 

«D    FINAL   CABLEMAY    TESTS.    AND  OVER-ALL    SUMM 

OF  THE    PROJECT. 

by  J.    H.    Hoyt.    June   63.    18p. 

MVMEPS   rept.    7628,    pt.    3;    NOTS  TP   3229 

Uaclassifled   report 

Doscriptorsi      (•Torpedo   coapononts.    Propelldrt 
(Mariae)),    (•Torpedo    noise,    Cavitatioa    aois^). 
Tests,    Ventilation,    Hater    taaaels.    Test    ve-| 
kicles.   Torpedoes,   Cevitatlea. 

A  fall-scale  torpedo   test   vehlele  eqaippad  wllk 
•ventilsted   sapereavltatl ng   propeller  was 
itadled  in  the  Garfield  Thoaas  Mater  Tunnel    ak 
tke  Peansylvaala   State  University    to   obtain   p 
fttaance   laferaation    aad   observe   details   of  v 
tilatioa   flow.      A  peak   efflcieacy   of  70%  was 
tdned   near    the  operating    advaaee   ratio.      VI sHal 
•btsrvatioaa   iadicated   laproper   veatilatloa   0 


a- 


FLUID  MECHANICS  -  Division  9 

the  propeller  cavity.   However,  subsequent  runs 
on  the  underwater  cableway  with  the  aodified 
propeller  gave  iaproved  acoastie  results. 
(Aathor) 


AD-412   933  Div.      9,    15 

•(TISTP/MFA)    OTS   price   $1.60 

BoeiBg  Scientific  Research  Labs.,  Seattle,  Nash. 

A  LINEARIZED  ANALYSIS  OF  THE  PRESSURE  MAVES 

IN  A  TANK  UNDERGOING  AN  ACCELERATION, 

by  F.  Edward  Ehlers.   July  63,  9p.  Hatheaatical 

Bote  no.  308 

Unclassified  report 

Also  available  froa  the  author. 

Descriptors:   (•Pressure  vessels,  Flald  flow), 
(•Teaks  (Containers),  Analysis),  AcceleratioB, 
Eqaatioas,  Rocket  aotor  nozsles.  Pressare, 
Tiae,  FuactioBS,  Sound.  Velocity. 

Tbe  rapid  acceleration  experieaced  by  a  rocket 
with  a  high  thrust  to  weight  ratio  influences  tbe 
rate  of  flow  throagb  tbe  aozale,  thereby  alteriag 
the  thrust.   To  obtaia  soae  iasight  into  the 
effects  of  acceleratioB  oa  fluid  flows,  the 
liaearized  equations  for  the  oae-diaeBsioaal 
flow  la  a  closed  tank  are  solved  for  the 
acceleration  prescribed  as  a  knowa  fuaction  of 
tiae.   The  wave  pattern  is  described  in  detail 
for  the  flow  induced  by  aa  iastaataneous  coa- 
staat  acceleratioB  begiaaing  at  tiae.  (Author) 


AD-412  974     Div.   9,  25 
(TISTP/FEM)  OTS  price  $1.10 

Fereiga  Teeb.  Div.,  Air  Force  Systeas  Coaaaad. 

Hrigbt-Patterson  Air  Force  Base,  Ohio. 

CERTAIN  PRUBLEMS  CONCERNING  THE  MOVEMENTS  OF  A 

CONDUCTIVE  VISCOUS  GAS  IN  THE  PRESENCE  OF 

MAGNETIC  AND  ELECTRIC  FIELDS, 

by  V.  P.  Shidlovskiy.   7  Juae  63,  9p. 

FTD  TT63202  Uaclassifled  report 

Traas.  froa  Zhuraal  Prikladaoy  Mekhaaiki  i 
Tekhaicheskoy  Fiziki,  No.  5,  pp.  10-15.  1961. 

Descriptors;   (•Gases,  Motioa).  (•Electro- 
aagBOtic  fields,  Gases).  Flald  flow,  Cyliadri- 
eal  bodies.  Viscosity,  Magaetic  fields, 
Eleetrie  fields,  Laalaar  flow.  Heat  traasfar 
coefficient,  Moaentua. 

Prebleas  of  stable  laaiaary  flew  of  gas  betweea 
two  iafiaitely  loag  coaxial  eyliaders,  rotatiag 
uaiforaly  at  differeat  aagular  velocities  are 
discussed.   Two  variaats  of  the  arraageaent  of 
electric  aad  aagnetic  field  vectors,  E  and  H  are 
discussed.   The  electric  field  in  the  first 
variaat  appears  to  bo  radial,  aad  the  aagaetic 
field  axial;  is  tbe  secoad  variaot  there  are 
axial  eleetrie  fields  aad  aa  aaaalar  aagBetie 
field,  the  vector  of  which  is  everywhere  parallel 
to  the  velocity  vector  of  tbe  flow.   (Author) 


AD-413  024     Div.   9 
(TISTM/REB)  OTS  price  $12.00 

lastitate  ef  EBgiaeeriag  Research,  U.  of  Calif., 

Berkeley. 

RECENT  DEVELOPMENTS    IN   FRKE-SUIFACS   FLOMS, 

by  Jeha   V.    Mehausea.    Juae   63,    I66p.    Rept.    aa. 

NA63  5 

Ceatraet  Noar22230 

Daclassified  report 


Division  9  -  FLUID  MECHANICS 

Deaeri»t«rii      (•fluid  flow.   S«rr«eei),    (•Sur- 
faeet.    fl«l««   now).    J*ta.    Gr«»lty.    EqaailoM. 
NKMrleal   •■•lyila.   Theory,    ■eeho«ic«l   ••»••. 
B««adary   layer.    Flaldi.    Fluid   ■eehaalcs. 
Cavltatloa. 

Tko   followiag    report   atteapts    to   preaeat   a   aolf- 
eoataiaed   expoaltioa  of    the   deYclop-eata    1"  »« 
theory   of    gratlty  waves   aad   of   Jeta   aad   eaTltlea 
whleh   have    lakea   place   durlag   the    last   fl»e   or 
six   years.    I.e.,    slaee    the   aaaaserlpts   were 
flalshed   for  ilio   article    Jets   aad   Carltles.    by 
D     Gtlbarg   aad   the   article   Sarfaee  Mares,    by 
I.   Laltoae   aad   the   aothor   for  rolawe    9   of    the 
Raeyclopaedla    of   Phyales.    (Sprlager.    Berlia. 
I960).       (Author) 


AD-i13    074  DlT.      9 

(TISTP/FEB)    OTS   price   12.60 

Forelfo  Tech.    Dlr..   Air  Force   Systews   CoMoad. 

■rlaht-Paltersoa  Air   Force    Base.    Ohio. 

HTffBSONIC   FLOW    PAST  AXISYWIBTRI C    BODIES    FLYING 

AT  AN   ANGLE    OF   ATTACK, 

by   B.    B.    Hlaostsev.    U   Jaae   63,    20p. 

FTO  TT63  i06 


Uaclasslfled  report 


Traas.  fro.  Issledoraalya  po  Mekhaalke  1  Prlklad- 
aoy  ■atoutlke.  Trody  lastltwta,  7.  pp.  136-151. 
1961. 

Doscrlptorat   (•Hyporsoalc  flow.  Boaadary 
layer).  (•Aagle  of  attack.  Axlally  syaaetrle 
flow),  Doaalty.  Motloa.  Velocity.  Sapersoale 
efcaractorlstlcs.  Shock  wares,  Gases,  Partial 
difforoatial  eqaatloas.  Dlffereatlal  eqaatioas. 
Operators  (Kathewatlcs),  Pressure.  Bluat  bodies. 

The  solutloa  of  the  problew  of  the  flow  of  aa 
Ideal  gas  worlag  at  high  supersoale  reloclty  past 
axlsywMtrlc  bodies  at  eagle  of  attack  Is  pre- 
soated.   The  problea  was  salred  by  expaading  the 
aakaowa  characteristics  of  the  flow  laio  a  series 
with  respect  to  parameter  epslloa  -  (gawwa  - 
l)/(gaaM  +1).   The  problea  was  solred  la  the 
firat  approxlaatloa  la  qnadratares.   (AathorJ 

AD-i13  095     Dir.   9 
(TI$TB/J»S)  OTS  price  |3.60 

Boeiao  Seleatifle  Kesearch  Labs.,  Seattle,  Wash. 
HYDRAULIC  TENSION  COMPRESSION  FATIGUE  MACHINE. 
bT  leois  i.  N.  Pelloux  aad  S.  D.  Brooks. 
July  63,  28p.  Kept.  ao.  D1  82  0268 

'    '  Oaelassified  report 

Also  arallable  froa  the  author. 

Deserlptorsj   ("Test  equipaeat,  »"•»*«"• 
(■echaaic.)),  ("Fatigue  (Mechaaies) ,  Test 
equipaeat).  Test  aethodf,  Stroises.  Siraia 
(llechaBics).  Test  equipaeat  (Electroaics) , 
Deforaatioa.  laitruaeatat ioa,  Calibratioa, 
Hysteresis,  Recordiag  systeas. 
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AD-A13  119     Dlr.   9.  15 
(TISTM/OON)  OTS  price  $3.60 

Polftechaic  last,  of  Brooklya,  N.  Y. 

ABLATION  OF  A  CYLINDRICAL  CAVITY  IN  AN  INFINITE 

by  S  V.  Nardo.  May  63.  25p.  Rept.  no.  PIBAL662 
Contract  Nonr83923.  Proj.  NR064  433 

Unclassified  report 

Descriptorsi   (oCylladrical  bodies.  Ablation), 
(•Ablation.  Cylindrical  bodies).  Acrylic  rosins, 
Heaispherlcal  shells.  Hatheaatlcal  analysis. 
Nonlinear  differential  equations,  Theraal 
conductivity. 
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AD-A13    125  Dlv.      9 

(TISTB/EJH)    OTS   price    $2.60 

Foreign    Tech.    Dlv..    Air    Force   Systeas   Coaaand, 
■right-Patterson    Air    Force   Base.    Ohio. 
ENGINEERING    JOURNAL    (SELECTED    ARTICLES). 
20    June   63.    28p.  4 

FTO   TT63    509  Uaclaoalfled    report 

Trans,    froa   Inahenernyy   Zhurnal.    1:3.    pp.o6C-64. 

153-156.  aad  161-165.  1961. 

Descriptors!   (•Aerodynaaic  coaf iguratloas. 
Gas  flow).  ('Gas  flow.  Aerodynaaic  conf Igura- 
tloas). (•Kinetic  theory,  ■atheaalical  analy- 
sis). (•Supersoale  flow.  Electric  discharge). 
Shock  waves.  Electric  discharge. 


AD-413  165     Dlv.   9 
(TIS/A/GEC)  OTS  price  $9.10 

Cornell  Aeronautical  Lab.,  Inc.,  Buffalo,  N.  Y. 

IONIZATION  NONEOUILIBRIUM  EFFECTS  ON  THE  MAGNETO- 

GASDYNAHIC  INTERACTION  IN  THE  STAGNATION  REGION 

OF  AN  AXISYMMETRIC  BLUNT  BODY. 

by  Donald  «.  Boyer.   June  63,  91p.  Rept.  no. 

AG1547Y1 

Contract  AF33  616  8055 

ASD  TDR62  1078         Unclassified  report 

Deserlptorsj   (•Blunt  bodies.  Hypersonic  flow). 
(•Hypersonic  noBsles,  Gas  flow).  Shock  waves. 
Enthalpy.  Gas  lonlsation,  Bagnetohydrodynaaies, 
Nagnetlc  fields.  Stagnation  point.  Theraody- 
naalcs.  Nuaerlcal  analysis. 


Exact  nuaerlcal  calculatioas  have  been  aade 
the  effects  of  flalte  rate  chealeal  aad  Ion 
tlon  processes  In  hypersonic  noszle  and  axl 
aetrlc  blunt  body  flows  pertinent  to  experl 
aagaetogasdyaaale  studies.  The  results  hav 
shown  that  the  electrical  properties  of  the 
equillbrluB  airflows  are  inadequate  for  the 
talnaent  of  observable  MGD  effects  unless  v 
high  aagnetic  field  strengths  are  used.  Nu 
cal  calculatioas  of  the  effects  of  seedlag 
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flows  have  showa  that  saall  aaoaats  of  seed  •»- 

terlal.  lasafficioat  to  laflBoaco  the  gasdyi||aic 
aad  chealeal  properties  of  the  flow,  aay  redalt 
ia  the  attaiaaoat  of  aagaotic  iatoractloa  paraae- 
tors  of  slflBificaaco  for  the  porforaaace  of  KO 
experiaoBts  ia  hypervelocity  facilities.   Ni^rl- 
cal  aolBtioas  of  the  axisyaaotric  aoaeqailiotiua 
■GO-shock  layer  iatoractloa  are  described.  |The 
rosalts  were  obtaiaed  by  the  laferae  aethod 
solutioa  aad  deaenstrato  a  sigaificant  aagat 
affect  la  seeded  airflows  for  aoderate  (250C 
gauss)  field  strengths.   The  solutions  indie 
that  both  the  shock  staad-off  distaace  aad  ijtdius 
of  curvatare  lacrease  with  the  streagth  of  t{he 
interaction.   The  prossare  distributioa  aroMd 
the  body  waa  feuad  to  lacrease  above  the  Noi<|o- 
aiaa  resalt  with  <Bcroaae  of  flold  atroagth. 


AD-X13  397     Dlv.   9 
(TISTP/VH)  OTS  price  $1.10 

Staaford  0..  Calif. 

COMPUTATION  OF  THE  LAMINAR  COMPIBSSIBLK  BOOlt^ART 

UTII. 

Report    for    15   May  62-15   May   63. 

by   Iragard   Flagge-4.ota.    8   July  63.   ip. 

Groat  AF  AF0SR62   2X2 

AFOSR   5129  Daelaaslfiod  report 


Doscriptorit      (•Laalaar   boaadary  layer,   C4k- 
prossiblo   flow).    (•Coapressiblo   flow.    Laaj 
boaadary   layer).    Differeace   eqaatioas.    Dll 
eatial   eqaatioas.   Flaid  aechaaies. 
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4lor- 


AD-413  419     Div.   9 
(TISTA/LSK)  OTS  price  |3.60 

Naval  Ordaaaco  Test  Statloa,  Chiaa  Lako,  Cal|4f. 

SLENDER-AIRFOIL  CAMBSRLINES  VITH  TRAPIZOIDALJ 

LIFT  DISTRIBUTIONS. 

by  M.  L.  Sturgeoa.   Jaae  63.  32p. 

NAVMEPS  Rept.  8092;  NOTS  TP3U5 

Uaclassifiod  report 


Descriptors:   (•Propellers  (Marlao),  Cavit 
tioa).  Sleader  bodies.  Airfoils,  Caabor, 
Theory,  Eqaatioas,  Matheaatlcal  aaalysis, 
diaeasioaal  flow,  Load  distribatioa,  Thic 


L^ft, 
No- 
ess. 


k« 

Noadiaeasioaal  aaalytical  equatiaas  are  developed 
froa  tleader-alrf oil  theory  to  defiao  the  shlape 
sad  the  lift  characteristics  of  a  aeaa-llae 
caaber  that  will  give  a  thia  liftlag  sarfacei  soae 
arbitrary  trapoioidal  lift  distribatioa  ia  tUo- 
diaeasloaal  livieid  flow.   The  caabor-liao  djiita 
for  soae  particalar  lift  distribatloas  are 
tabalatod  as  desiga  aids.   (Author) 


A0H13  452     Dlv.   9 
(TISTP/VH)  OTS  prleo  $5.60 

Prlacetoa  0..    N.    J. 

HEAT   TRANSFER    IN   OSCILLATING   FLOH. 

by  R.    C.    Saaaders   aad   D.   T.    Harrjo.      1    Jily  M3. 

1v.  AER483  d 

Coatraet  Noar185829 

Uaclasslfled  report 

Descriptorsi   (•Coapressiblo  flow.  Heat 
traasfer),  (•Heat  traasfor,  Coapressiblo  flow). 
Velocity.  OselllatlOB.  Plaid  aoehaaies,  Dalata*. 

Velocity  oaelllatloaa  (■•soeiatod  with  proisir* 
osclllatioas)  whoa  laposed  upoa  a  eoapressl 
flaid  ia  a  daet  prodaeo  iaeroasos  la  the  ho 
traasfor  botwooa  tko  flaid  aad  the  duct.   Da 
eertaia  eoaditioaa  these  lacreasos  caa  bo 
labstaatlal.   A  Halted  exporiaeatal  iavostl 
tioa  of  the  aatare  of  these  lacreasos  is  tro 
Tie  desiga  prlaclplos  aad  capabllltloa  of  t 


lal 


Lhn 


tod. 


FLUID  MECHANICS  -  Division  9 

elaborate   exporiaeatal   apparatas   raqaired   to 
aeearatoly  sarvoy  the   heat   traasfor  ia  a  daet  at 
resoaaat   eoaditloM   are   described.      Rosoaait 
osclllatioas   ia  a  duet  wore  asod  to  achieve 
safflcleat    oscillatiag  aaplltados.      The  flow 
characteristies  aad  paraaetrie  variatioaa   were 
lavestlgated  oa  at   least   oae-half  of  a  staadlag 
wave  for  all   freqaoacios   asod.     The  heat    traasfor 
was   foBBd   to   bo   affected    by   three-dlaeBsioaal 
effects   as   well   aa    the    loagitudiaal    variatioaa, 
aad  whoa  saeh  eoaditioaa   existed,    the   heat 
traasfor  eoald   aot   be   predicted   by  aay  siaplo 
relatloaship.      (Aothor) 


AD-413   515  Div.      9.    25 

(TlSTP/iH)    OTS   price   »6.60 

Geaeral    Electric  Co.,    Schoaoetody.    N.    T. 

ON  THb:  DISPERSED  TVO-PHASE  FLOH  IN  THE  LAMINAR 

FLON  REGIME. 

Flaal  rept. . 

by  Novak  Zabor.  Jaa  63.  52p.  63GL50 

Coatraet  AF49  638  1153 

AFOSR  4632  Uaclassifiod  report 

Ooscriptorst   (•Laalaar  flow.  Particles), 
(•Flaid  dyaaaic  properties,  TarbBloace), 
Sodlaeatatlea,  Fluid  aechaaies.  Viscosity, 
Oacts,  Drag,  Motloa,  Partial  dlffereatlal 
eqaatioas,  Tarbaloat  boaadary  layer. 

The  tiao-dopoadoat,  dispersed,  two-phase  flow 
problea  for  the  laalaar  flow  reglae  Is  foraalatod. 
Ia  agreeaeat  with  Burgers*  descrlptloa  of  the 
flow,  the  analysis  takes  lato  accouat  the  effect 
of  both  the  aotloa  aad  the  preseace  of  other 
particles.   The  steady-state  solution  of  the 
governiag  set  of  eqaatioas  is  applied  to  aa 
aaalysis  erf  sedlaoatatioa  aad  of  fluidlsatioa 
(batch.  cocarroBt  aad  couatercurroat).   Good 
agreeaeat  with  exporiaeatal  data  is  showa. 
The  steady-state  rosalts  give  a  foraalatioa  aad 
a  ceafiraatloa  of  the  basic  proaise  la  the 
theory  of  Elgia  aad  Lapldas  for  vertical  two- 
phase  flow  systeas.   The  theory  of  klaeaatle 
waves  proposed  by  Kyaeh  aad  by  Llghthill  aad 
Hhithaa  is  asod  to  aaalyze  the  traasleat  respoaso. 
I.e..  the  dlffusioB  process,  aad  to  predict  the 
diffasivity  la  two-phase  flew.   The  klaeaatle 
wave  theory  is  nied  slso  to  predict  the  operatiag 
Halts  laposed  oa  the  systoa  by  the  floodiag 
pheaoaeaoB.  (Aathor) 


AD-413  533     Div.   9 
(TISTA/6IC)  OTS  price  $5.60 

Research  aad  Advaaced  Developaeat  Div.,  AVCO 

Corp..  Milaiagtoa.  Mass. 

HYPERSONIC  LAMINAR  MAKES  AND  TRANSITION  STUDIES 

(TASKS  3.1  AND  3-5  ~  REST  PROJECT), 

by  A.  J.  Palloae,  J.  I.  Erdos,  J.  Eckeraan  and 

H.  McKay.   14  Juae  63,  62p.  Rept.  ao.  RAD  TM63  33 

Coatraet  AP04  694  239 

Uaclasslfled  report 

Descriptors!   (•Coalcal  bodies.  Hakes).  Hyper- 
soaic  flow,  Hypersonic  characteristies,  Sleader 
bodies,  BouBdary  layer  traasitioa,  Laaiaar 
boaadary  layer,  Matheaatlcal  aaalysis,  Hypor> 
scale  test  vehicles,  Laaiaar  flow. 

This  report  preseats  the  results  of  theoretical 
aad  experiaeatal  lavestigatioas  of  the  flow  ia 
the  wake  of  sleader  hyporsoalc  vehicles.   Noa> 
slallar  solutieas  of  the  eqaatioas  goveralag  tko 
far  wake  are  obtaiaed  aad  eoatrasted  wltk  siailar 
solatioas  aad  with  solatioas  iavolviag  the 
Karaaa-Pehlhaasoa  approach.   Several  auaerical 
oxaaples  of  the  flow  field  la  the  wake  generated 
by  ballistic  raage  aodels  aad  by  fligbt  vehicles 
are  preseated.   A  series  of  ballistic  raage  ex- 
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^riacats  vitli  coBlcal  aodeli  tt 
27-1/2-4e9r««  kalf-aHglai  ir*  d* 
■•tf«l  Tclaelty  raaflci  batvaaa  U, 
ft/sac  vitk  raav*  praaiarai  vary 
380  MB  af  Hf  ia  air.  Tlia  axpari 
diieastad  la  dttail  aad  tie  aaal 
eaapata  aad  aarralate  appropriat 
paraaatart.  Baiad  aa  tka  eorral 
ia  tha  vaka  af  a  5-faat  l2-dagra 
at  22,  000  ft/ste  i«  pradietad  t 
praxiaataly  20,  100,  aad  2^0  fea 
af  tka  eoaa  at  altitadaa  af  100, 
200,000  fact  retptctiytly.   (Aat 


AD-i13  5i3     OlT.   9 
(TISTP/VH)  GTS  priea  $1.60 


10.  15,  aad 

teribad.   Tka 
000  aad  17,000 
iag  froa  1$  ta 
aeatal  data  is 
jsii  is  asad  ta 
a  traasitioB 
atiaa,  traasitiaa 
a  fcalf-aagla  eaae 
a  occar  at  ap- 
t  froa  tke  apex 
000,  150,000  aad 
ker) 


Braaa  D..  DIt.  af  Applied  Natbaaatiaa, 

Pravidaaaa,  I.  I. 

ON  THK  IQDATIONS  OF  SDBF, 

by  I.  I.  Hayar  aad  A.  •.  Taylar.  Jaly  63.  lip. 

Ti5 

Caatraat  Naar562  3i,  Praj.  NI083  167 

Daslaaaifiad  raport 

Dcaarlptarat   (•■•tar  ■•▼•«.  Baaafcas).  (•Plald 
flaw.  Eqaatioaa).  ■oaaataa,  Hydroatatiea, 
Xatagral  aqaatiaaa.  Noallaaar  diffaraatlal 
aqaatloas. 

Tka  taa-dlaaasiaaal  aatiaa  af  watar  aa  a  baaefc 
af  aaall  slapa,  aad  ratbar  elaaa  to  sbora,  la 
•kaaa  ta  ba  gavaraad  ta  tfea  first  approxiaatlaa 
by  tka  aoa-iiaaar  sballaa-aatar  aqaatioas,  if 
vartiaity  aad  viaeoaa  affaets  ba  aaglactad. 
(Aatbar) 


AB-i13  55'.     Di».   9.  25 
(TISTA/LSK)  OTS  priea  M.60 

Saaaral   Oyaaaiaa  Aatroaautics,   Saa  Diego,    Calif. 
SCALINC   OF   BOCKBT   ■OTOR  EXHAUST   OPTICAL   RADIA- 
TION.     PART    I.      SIMILARITY    OF   ABROTHKRNOCBINICAL 
STiOCTURB  AND  QUASI-EQUILIBRIUM   RADIATION    IN 
LAMINAR   AND   TURBULENT    ROCUT    UHAUST   PLUMBS. 
Saaiaaaaal    rapt., 

Jaa  63,   96p.   Rapt.   aa.   tSBk 


by   R.    J.   Magaaa. 

63  ou^  1 

Caatraet   AFOi  695 
SSO  TDR63    187  Pt. 


140 
1 


Oaalajslfiad  rapart 


Dasarlptarst  (*Rockat  aatars,  Exkaust  gases) 
(*Bxkaaat  gasfV7  Optlaal  proportles).  Tiirbii- 
iaaaa,  Tarbalaat  boaadary  layer.  Model  tests. 
Jet  Bixiag  floa,  Skock  aawas,  Beaadary  layer, 
Radiatiea  aeasareaeat  systaas.  Optical  detec- 
tor, Traaspart  prepertiea,  Tkeraeekeaistry, 
Laaiaar  beaadary  layer. 

Tbe  feraal  eeaditioaa  aadar  abiab  two  rocket 
ezbaast  plaaes  aigkt  kare  siailar  distribatieas 
•t   teaperatara,  eoapositioa.  aad  Telocity  at 
cerrespoadiag  paiats  ia  tbe  floa  field  aad  aigkt 
preseat  siailar  radiatiea  ebaracteristies  to  aa 
exteraal  obsarvatioa  statioa  were  deterained 
by  tbe  atady  of  differeitial  eqaatioas  expected 
to  provide  a  reaseaable  deserlptloa  of  tke 
pkysieal  pheaeaeaa  iavolvad.   (Aatkor) 

AO-^13   571  DlT,      9,    U 

(TISTB/AAR)    GTS   price   $11.00 

Fereiga  Tecb.  I>ir.,  Air  Force  Sytteas  Ceaaaad, 

■rigbt-Pattersoa  Air  Frrce  Base.  Okie. 

HTDBAOLIC  POWIR  AMPLIPIEIS, 

by  V.  A.  KbekkloT.   11  Jaae  63.  141p. 

FTO  TT62  1226         Oielaaaified  report 

Oeseripterst   (•Aapllfiers,  Rydraalic  systaas). 
Field  aeckaalos.  Valves,  Nesxles.  Aaalysis, 
Feedbaak.  Aetaatera.  Deaiga. 


AD-413  581      DiT.   9 
(TISTP/MA)  OTS  price  $3.60 

Foreiga  Tecb.  Div.,  Air  Force  Systeas  Ceaaaad. 

Vrigbt-Pattersoa  Air  Force  Base,  Okie. 

MECHANICS  AND  MACHINE  CONSTRUCTION  (SBLECTBO 

ARTICLES) . 

by  0.  A.  Mel'aikoT  aad  A.  Ta.  Cberkea.  5  Jaaa  63. 

33p. 

FTO  TT63  375  Uaclassifiad  report 

Trees,  frea  Mekkaaika  i  Haskiaostroyeaiye, 
Ixvestiya  Akadoaii  Naak  SSSR.  OTN.  vol.  6. 
pp.  33-39  ead  40-i9.  1962. 

Descriptors:   (•Sapersoaic  floa,  Matkeaatical 
aaalysis).  Skock  waves.  Gas  eyliadars,  Cas 
floa,  Noxales.  Prossaro,  Dyaaaies. 

AO-413  592     Div.   9 
(TISTA/FRL)  OTS  price  $1.10 

Foreiga  Te«k.  Div.,  Air  Force  Systeas  Coaaaad, 

Irigkt-Pattorsea  Air  Force  Base,  Obio. 

ON  THE  AERODYNAMIC  CHARACTERISTICS  OF  GRAPHITE 

PARTICLES, 

by  Z.  R.  Corbis  aad  R.  A.  Bakktiosia.   23  May  63. 

8p. 

FTO  TT63.  393  Oaclassified  report 

Trees,  frea  Iivettiya  Dekebaykk  Zavedeaiy. 
Eaergetika,  Vol.  11.  pp.  101-104,  1961. 

Descriptors:   (•Particles,  Grapkite).  (•Parti- 
cles, Aerodyaaaic  ckaracteristics) .  Gas  floa. 
Velocity,  Test  eqaipaoat. 

Tke  aerodynaalc  ckaracteristics  are  reported  of 
grapkite  particles.   (Aatkor) 


AD-i13  599     Div.   9 
(TISTA/CEC)  OTS  price  $1.60 

Foreiga  Teck.  Biv. ,  Air  Force  Systeas  Ceaaaad, 
Hrigkt-Pattersoa  Air  Force  Base,  Okio. 
BOLLING  MOMENT  OF  FLAT  MINGS  IN  AN  OBLIQUE 
SUPERSONIC  GAS  FLGV, 

by  Ya.  I.  Krasil'aikev.   20  Jaae  63.  17p. 
FTO  TT63  402  Uaclassifiad  report 


Trees,  frea  laxbeaerayy  Sboraik,  lastitat 
Mekkeaiki  Akadeaii  Naak  SSSR,  Vol.  29.  pp. 

135.  I960. 


124- 


Descriptorsi   (*Delta  aiags.  Roll),  ('Miags. 
Roll).  Rectaagvlar  bodies.  Aerodyaaaic  eea- 
figaratidas.  Sapersoaic  ckaracteristics, 
■eaeats.  Liaear  systeas,  Matkeaatical  aaalysis. 
Pressare.  Load  distribatioa,  Tkeery. 

Tke  coefficieat  of  tke  relliag  aoaeat  is  do- 
teraiaed  for  triaagular.  quadrangular,  aad 
peatagoaal  aiags  ia  aa  obIi;;.e  sapersoaic  gas 
floa.   Tke  problea  is  solved  ia  a  liaearised  set 
ap  by  aeaas  of  liaear  theory  aetbods.  (Aatber) 


AO-413  600    Div.   9 
(TISTP/FEM)  OTS  price  $6.60 

Foreiga  Teck.  Div.,  Air  Force  Systeas  Coaaaad, 

Vrigkt-Pattersoa  Air  Force  Bate,  Ohio. 

HERALD  OF  LENINGRAD  UNIVt^RSITY;  MATHEMATICS, 

MECHANICS.  AND  ASTRONOMY  SERIES  (SELECTED 

ARTICLES). 

3  Jaae  63.  6lp. 

FTO  TT63  392  Uaclassifiad  report 

Trees,  frea  Vettaik  Leaiagradskogo  Oaivarsiteta; 
Seriye  Meteaatiki.  Mekkaaiki,  i  Astroaoaii,  No. 
7,  IssBO  2.  pp.  62-74,  87-104,  aad  105-116,  1962. 


10 


Oescriptorsi   (•Sapersoaic  flow,  Coaicsj] 
wiags),  (•Nlag  body  coaf igaratioas,  Tbedry) , 
(•Coaical  wiags,  Flaid  flow),  Eqaatioas,  Gas 
flow.  Velocity.  Pressare,  Deasity,  Boaadary 
valao  probleas.  Hydrodyaaaics,  Naaericall 
aetbods  aad  procedares.  Partial  differoatial 
eqaatioas,  Aerodyaaaic  ckaracteristics,  Dif- 
fereatial  eqaatioas,  Aagle  of  attack,  Viags, 
Geoaetry.  Integrals,  Coaical  bodies,  Skj^ck 
waves. 


By  sac 

flow  p 

for  tk 

of  red 

eqaati 

coastr 

ential 

wiags 

tkat  t 

The  ao 

adiaba 

eqaati 

titles 

weakly 

taall 

the  CO 

tarf ac 

(Aatho 


cessive 
ast  coni 
ea  is  Ob 
aciag  tk 
on.   Aa 
acted  fo 
eqaatio 
called  d 
ke  gas  i 
tloa  is 
tic.   Tk 
oas  is  o 
of  tke 
carved, 
aagle  of 
aditioat 
es  oa  tk 
r) 


llneari 
cal  wia 
taiaed. 
e  llaea 
approxl 
r  tke  s 
as  for 
evelopa 
s  free 
astaaed 
e  solat 
btaiaed 
foartk 
develo 
attack 
at  tke 
a  leadi 


satien  of 
gs  aa  app 

based  oa 
rised  sys 
aate  aaal 
ystea  of 
flow  past 
ble  wiags 
of  latere 

to  be  St 
iOB  to  tk 

taking  i 
order  of 
pable  wia 

wken  tke 

attacked 
ag  edge  a 


tke  equ 
roxlaate 

tke  pos 
tea  to  a 
ytical  s 
ordiaary 

special 
It  is 
al  frict 
eady-sta 
e  aforea 
ato  acco 
taallnes 
gs  sitae 

flow  CO 

discoat 
re   satis 


ati 
to 


Ola 
di 


Dins    for 

let  1  OB 
sibllity 
wa  rie 

tiOB    is 
'fer- 
ihaped 
at>uaed 
ion   forces, 
te   hud 
leattoned 
aat   (laaa- 
s    f^l-    tkia, 
ted    bt    a 


ndii 
iaal 


fie< 


AD-413   663 
(TISTA/GEC) 


Biv.      9.    26 
OTS   price   $1.60 


Foreign  Tech.    Div.,    Air  Force  Systeas   C 

«rigkt-Petters«B  Air  Force    Bese.    Okie. 

CALCULATION    OF   THE    PRESSURE -HEAD    CHARACTE 

OF   AXIAL   HELiaL    IMPELLERS, 

by   V.    I.    Daaev.      11    Jaae    63.    17p. 

FTD  TT63  407  Uaelaasified  repan 

Trees,    frea  Teploeaergetlke.    Vel.    11,    pp. 


tea 
ty 


aad 


[STICS 
'.3-27. 


Descriptors!      (•lapellers.    Field   dyBeai4   prop- 
erties),   Flaid   flea,    Cevitation,    Pressure, 
Axially  syaaetric   flea,    Hydreulic   systeai. 
Feed    puaps,    Metkeaaticel   eaelysis,    CeatvUe- 
gal    puaps. 

A  aetked   of   celcalatiBg   tke   pressare-heed   ^kerec- 

teristics    of   kelicel    lapellers    is    glvea.    yqraitt- 
ing   us    te  deteraiae   tke   pressare-heed   ead    |ke 
rate  ef  flew  frea  e  ckesea  coof IgaratieB  «|   tke 
iapeller.      Tke   reselts    ef   experiaeatal    iavjdsti- 
gatiees    te  escerteia   tke   depeadeace   ef    tkai  i 
kydraalie   leases    ee   tke   faadaaeatal    geeaeti#ical 
•ad   rogiae   peraaeters   ef    tke    iapeller   are   eeperted. 
(Aatker) 


aD-413   665  Div.      9.    14 

(TISTB/AAR)   OTS  price  $.50 

Nivsl    Retearck   Lab. ,    Vatkingtoa,    D.    C. 

PREVENTION   OF   LIQUID   SPREADING   OF    CRE£PIIW|. 

lateria  rapt. , 

by  Mariaaae  K.    Beraett    aad   M.    A.    Zisaaa. 

1  July  63.  7p. 

ProJ.  RR001  01  43  4751 

NRL  Rept.  ae.  5959    Declassified  report 


Preseated  at  tke  Keadall  Award  Syaposiua, 
caa  Ckeaical  Society  on  2  Apr  1963,  Los  Aa 
les,  Celif. 

Descriptors:   (•Liqaids.  Creep),  Viscosi 
Additives,  Sarface  teasioa,  Ckoaistry, 
caats.  Oils,  Flaid  flow.  Field  aeckaaics 

The  spreediag  of  liquids  over  solid  serfee 
be  proveated  by  three  dlfforeat  approackes 
(•}  tke  liqald  aay  be  inkerently  aoaspread 
Its  pare  steto,  (b)  tbe  liqald  caa  be  aedo 


leri- 


>ri- 


i 


eea 


pg  ie 

NOB- 


FLUm  MECHANICS  -  Division  9 


spreading  by  tke  addition  of 
solates,  or  (c)  tke  solid  sar 
fled  by  coetiag  it  with  sabst 
face  aaergy.   Tbe  preseet-dey 
aoaspreadieg  oils  for  watches 
oas  types  of  indicatiag  iastr 
stringent.   Metbods  for  falfi 
qalreaeats  were  exeaiaed  la  t 
aeckaaisa  of  spreediag  ead  we 
of  ckeaicel  coapositioB  oa  sp 
use  of  oloopkobic  additives, 
ia  obtaielag  appropriate  liqe 
by  tbe  elteraative  approach  o 
solid  sarface.   Moaolayer  coa 
locted  sebstaaces.  althoagh  a 
preveatioa  of  oil  spreadiag, 
readily  reaoved.   Coatiags  of 
polyaers  however  are  easy  to 
effective  when  laid  down  in  t 
cular  riag  sarroaadiag  the  oi 
becoaes  possible  to  eaploy  aa 
available  spreadiag-type  labr 
'Aathor) 


carefally  selected 
face  caa  be  aodi- 
ances  of  low  sar- 

reqaireaeats  for 
,  feses.  sad  veri- 
aaeatj  ere  very 
llieg  these  re- 
eras  of  the  basic 
ttiag,  the  effect 
reedieg,  aad  tbe 

The  difficulties 
ids  cea  be  avoided 
f  aodifyiag  the 
tiags  of  soae  se- 
ffective  iB  the 
are  soaetiaes  too 

soae  flnoriaated 
apply  and  reaein 
be  fora  of  e  cir- 
1  drop.  Thus,  it 
y  one  of  tke  aeny 
icatlag  oils. 


AD-413  707    Div.   9.  U 
(TISTB/AAR)  OTS  price  $1.10 

Institute  for  Fluid  Dyaaaies  aad  Appliod 
Matheaatics,  U.  of  Marylend,  College  Park. 
LONGITUDINAL  DIFFUSION  ALONG  THE  NEPHRON  DURING 
STOP  FLOW, 

by  R.  B.  Kelaaa.   Jaly  63,  4p.  TN  BN325 
Coatract  Noar59517 

Oaclassified  report 

Descriptors:   (•Fluid  dynaaic  properties, 
Matheaatical  aaalysis),  Diffesioe,  Fluid  flow. 
Fluid  aechaaics,  Aeelysls. 

A  aatheaaticel  eaelysis  is  preseeted  which  shows 
that  durlag  stop  -flow  experiaeats  loegitudiaal 
diffusioa  of  solute  aloag  the  aephroa  is  of  too 
laall  a  aagaitude  to  iaterfor  with  the  iaterpre- 
tatioa  of  date.   (Author) 

AD-413  756     Div.   9 
(TISTP/FEM)  GTS  price  $1.10 

Sydney  U. ,  Anstrelle. 

NAVE  INTERACTIONS  IN  STEADY  SUPERSONIC  AND 

HYPERSONIC  FLOMS.  DATED  19TH  OCTOBER.  I960. 

Final  techBicel  rept.,  July  61-Mer  62, 

by  G.  A.  Bird.   Nov  62,  6p. 

Great  AF0SR61  93 

AFOSR  4779  Uaclassified  report 

Descriptors:   (•Sapersoaic  flow.  Shock  weves) 
(•Hypersoaic  flow,  Turbaleaca).  Sapersoaic 
wiad  tuanels.  Subsonic  flow,  Naaericel 
eaelysis,  Supersoalc  charecteristics.  Reflec- 
tioas.  Entropy,  Axially  syaaetric  flow.  Flaid 
flow.  Pressure.  Distribatioa,  Teapereture.  Nose 
coaes,  loaosphere,  Bluat  bodies.  Charged 
particles.  Magaetlc  fields.  Electroststies, 
Ceaputers,  Progreaaiag  (Coaputers) . 


AD-413  846 
(TISTA/VGM) 


Div.   9,  1,  30 
OTS  price  $3.60 


Michita  U. ,  Kens. 

TABULATED  PRESSURE  DATA  FOR  A  SERIES  OF  CIRCULAR. 

ANNULAR  JET  GROUND  EFFECT  MACHINE  MODELS, 

by  Claude  A.  Folts  aad  Haas  E.  N.  Hoffaaaa. 

July  62.  1v.  Baglaeeriag  rept.  352-8 

Coatract  Noar201  03 

Uaclassified  report 

Descriptors:   (•Groead  effect  aeckiaes.  Model 
tests).  Aerodyaaaic  slots.  Aaaular  eoxxles. 

Miad  tuaael  aodels.  Meaoaeters.  Pressare  geges. 
Pressure.  Experiaental  data.  Tables. 
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Niad  t«Bi«l 
lar,  ■■■Mlar 
Tli«  •ffaeti 
tli«  J*t  aad 
{•raaac*  •( 
Slat  tklekaa 
flva  aa4  tea 
werfaaea  aag 
caapaayiaB  t 
data  far  aac 
6  valaaas. 


tastiag  trai  eoa 
Jat,  graaad  a£ 
•f  slat  vidth. 
oparatiag  heigh 
tki>  type  af  »e 
»»   19   aadal  dia 
per  ceat  were 
lei  ef  0,  30  aa 
hit  repart  are 
h  slat  width  aa 
(Aathar) 


dttcted  ea  liae  circ«- 
fect  Bachiae  ■odelt. 
caavergeece  eagle  of 
t  oa  the  dyaaaic  per- 
hicle  were  iaspected. 
■eter  ratioi  ef  oae, 
tested  ntllislag  coa- 
d  60  degrees.   Ac- 
the  tabalated  presaare 
d  caaTergeace  aagl*  la 


AD-it13  901      Oi».   9 
(TISTP/WH)  OTS  price  $1.10 

Jahas  Hapkiaa  0..  Baltiaare.'  M. 

TOIBOLINT  SHBAI  FLON. 

Piaal  repi.,  1  Jaly  57-31  Dee  62. 

■ay  63.    7p. 

Caatraet  Afi9  638  i8  .^^    ^ 

Oeelaaalfled  repart 

Deserlptarti      (•Shear  itreaaet.  Gas   flaw). 
(•6«a   flaw.    Terbaleaee).    Jeta.    Fluid   wechaaiea. 

The   laltfal   prahlewt  were   the  effect   af   ratatiaa 
(ahaat    the   syMatry  aula)    aa  a   roaad   t.rbaleai 
Jet      aad   the  effect    af    "sweep   back"    aa  a   slat 
Jet!     The   faraar  was  paraaad  with   reasaaable 
•■ecess;   the   latter  pra»ed   tea  dlfficalt   a   eaa- 
figeratlea   to  reallae  with   preciaiaa.      «e   tkare- 
fere   persaed   the   aoraal    exit    case    ia   soae    detail. 
Tke    radial    mrbttleat   Jet   waa   also   studied.      Tkeae 
■ty  ba   tke    first   ■eisereweais    aade    la   such   a   coa- 
figeratioa.      Fiaally.    ia   arder   to  peralt   a   aare 
basic   study,    we    bega.   the   .tte.pt    to   ge.er.te  a 
■early  kaaageaeaaa   larbaleat   sheer  flew.      The 
teehaiawa   la   t.  l.trad.ea  a   aaa-uaifara  grid   l.t. 
•  wlad-tuaaal    teat   aeetiaa.      Preli.ia.ry  ""k    . 
MTa  a   fairly  gaod.    liaear   aeaa   velocity   profile. 
Ut    the    turbileace   is    atill    far   fro.  ho.ogeaeoua. 
(Author) 


AD-i13  93i  OiT.      9 

(TISTP/TL)    OTS   price   |1.60 

Rydredyaaaiet  Lab..   Calif   last,    of  Tech., 

An'aPPIOXIIATB  miMlICAL   SCREK  FOR   THE  THEOBlf 


OF   CAVlTt   FLOWS   PAST   OBSTACLES   OF    ABBITUAKY 

PROFILE, 

by  T.  Yao-tsu  Ra  aad  0.  P.  Rang.   July  63.  Up. 

Rept.  ao.  111  1 

Coatract  Near  220  i1 

Uaclaisifiad  report 

Descriptors:   (aCaTitatioa,  Ny.erical  analysis). 
(•Flatplate  .edeli.  Rake).  ('Fluid  flow. 
Theory).  Equetions,  Nu.erical  .ethodt  aaa 
procedures,  lategral  equatiaas.  Fluid 
aechaaics. 

Aa  approxiaate  auaerical  scheae,  loaewhat  like 
an  engiaeeriag  principle,  is  introduced  which 
greatly  shorteas  the  coaputatioa  of  the  dual 
functional  equatiaas  while  still  retaiaiag  a 
high  degree  of  accuracy  of  tke  nuaerical  result. 
Rith  such  drastic  siaplif ication,  it  becoaes 
feasible  to  carry  out  this  approxiaate  nuaerical 
scheae  even  with  a  hand  co.putiag  .achino. 
(Author) 


AD-413  960      Oi».   9,  1 
(TISTA/VCR)  OTS  price  12.60 

Bureau  of  NaTOl  Reapons,  Nary  Dept.,  Rashington, 

ANALYTiaL  DETERRINATION  OF  LIFT  CURVE  SLOPE  OF 

FINITE  AIRFOILS  -  INaUDING  EFFECTS  OF 

CORPRESSIBILITY. 

by  Ja.es  George.   Oct  i?.  It. 

NAVREPS  Struetnres  Project  rept.  no.  41 

Unclassified  report 

Descriptors:   (•Airfoils.  Lift).  Stabiliiers. 
Tails  (Aircraft).  Co.presslble  flow.  Two 
diaensional  flaw.  Aerodynaaic  characteristics. 
Ratheaatical  aaalysis. 

Test  data  are  shawa  la  gi»e  values  af  the  lift- 
curve  slape  af  wl ags  of  relatively  saall  aspect 
ratios  (suck  aa  tail  surfaces)  wkick  are  coa- 
siderably  less  tkan  tke  values  deter.iaed  by 
preaeat  aetkads  af  calcalatioa  wklch  utilixe 
ordiaary  liftiag  liae  theary.   As  a  caaseqaeace 
ceatral  surface  displace.ents  greater  than  these 
deter.iaed  by  preseat  aethods  of  calculation 
are  necessary  to  effect  specified  Maeuvers. 
This  is  showa  generally  ta  retail  ia  greater 
stresses  ia  the  tail  ttraetare  thaa  would  reaalt 
with  the  caatral  tarface  ditplaee.entt  deter. ined 
by  the  preient  aothadt  af  calculatlen.   Based 
upaa  liftiag  sarfaea  theory,  aew  faraulas  far  the 
wtng-lift-earve  slope,  for  both  the  coapressible 
aad  iaeaaprettible  eatet,  are  derived  ia  thit 
repart.   Ia  additioa.  teveral  iUuttrative 
exaaplet  af  retultaat  tail  loadt  due  to  differeat 
coaditiaat  af  flight  are  givea  far  bath  the 
old  and  new  foraulnt  of  lift-curve  tlope.   The 
exaaplet  laclude  both  the  i neoaprettible  aad 
aad  caaprettible  catet.   (Authar) 
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10.    FUELS  AND  COMBUSTION 


AD-A11  911      Div.   10 
(TISTH/TCG)  OTS  price  $1.60 


Naval  Ordnance  Tost  Station.  China  Lake,  pialif. 
AN  IRPROVED  RETHOD  FOR  THE  REASURERENT  OF  SOLID- 


PROPELLANT  STRAND-BtRNINC  RATES  IN  CLOSED, 
by  D.  H.  Stewart  and  E.  L.  Hooa.  lOp. 
NAVREPS  8070)  NOTS  TP3076 

Unclassified  repori 


BORBS. 


FUELS  AND  OOMBUSTK)N  -  Division  10 

FIELD  INVESTIGATIONS. 

Rept.    for  Apr   62-Jan   63. 

by  R.  Retkerington,  D.  A.  Nolo,  H.  Roby,  R.  T. 

Longley,  and  R.  Keanebeck,  Jr.  June  63,  70p.  Rept. 

ao.  2552 

Coatract  AF33  616  7836,  ProJ,  6302,  Task  630205 

ARRL  TDR63  52  Unclassified  report 

Report  on  Toxic  Hasards  af  Propellaais  aad 
Raterials. 


ir- 


Descriptors:   (•Propellsat  grains,  Barnlmg 
rate).  ("Buralng  rata,  Haasureaoat )  .  (•bioMd 
rocket  propellant,  Prepollant  grain).  Rljro, 
Tiaing  devices,  Prossuro,  Tlao,  Propoll^ats, 
Tost  aetkodt.  Surface  area. 
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A0-A11  926     Div.   10 
(TISTR/AHS)  OTS  price  $1.60 


Slaaford  Research  Inst.,  Renlo  Park,  CaliiT. 
THE  ROLE  OF  ALURINUR  AND  ITS  OXIDES  IN  So(.|ID 
PROPELLANTS. 


Qyarterly  status  rept.  no.  3.  1  Jan-31  Ra{ 
by  G.  Neil  Spokes.  Apr  63.  15p. 
ProJ.  PAU  4134 

Uaclattified  reparl 


63. 


-t). 


Descriptors!   (aAluaiaua  coapounds,  Oxij 
(•Solid  rocket  propellaats,  Aiuaiaaa),  rtiaery, 
Theraioaic  aaissiaa.  Test  equipaeat,  PkMo- 
electric  effect,  Exheust  gases,  lonisation, 
Attenuatiea,  Rerk  functions.  Single  cryLtels. 
Electron  ifeasity.  Crystals,  Rathoaaticali 
aaalysis,  Ratkeaatieal  aodels,  Rierowavep. 
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AO-412   442  Div.       10.    12,    16 

(TISTB/RD)    OTS    price   $2.00 

Aerojet-General   Carp.,    Asusa,    Calif. 
TOXIC   HAZARDS    EVALUATION    OF  TITAN    II    TEST 
FIRINGS:    RETHODS   AND  RESULTS   OF  LABORATORY 
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Toxicologically  sigaificaat  eaviren.eatal 
conta.inants  near  Titnn  II  test-stnnd  facilities 
were  studied,  with  specially  developed  field  and 
laboratory  techniques,  pri.arily  to  deter. ine  the 
degree  ef  hasard  assaciated  with  exhaust  coa- 
st iiuents.   For  exhanst  products  that  were 
Ideatified  tad  qnaat itat ively  evalnatad,  it  was 
foand  that  naraal  test  firiags  create  no  sigaifi- 
caat persoaael  hasard  in  test  areas  and  that, 
with  praper  treataeat  procedures,  ao  significant 
water-pollatiea  probleai  are  created.   A  aethod 
for  deteraining  Titan  II  test-firing  contri- 
butions to  a  coaaaaity-air-pollutioa  sitaatioa 
was  alsa  developed. 


AD-413  833     Div.   10,  17 
(TISTR/REB)  OTS  price  $1.60 

Ihillips  Petroleua  Co. .  Bartlesvillo,  Okla. 

r.AS  TURBINE  AND  JET  ENGINE  FUELS. 

Progress  rept.  ao.  1, 

by  R.  L.  Streets.  5  Aug  63.  Up.  Rept.  ao. 

3559  63R 

Coatract  NOw63  0406d 

Unelassifiod  report 

Descriptors:   ('Jot  engine  fuels,  Corrosion). 
(•Gas  turbiaas.  Corrosion).  Guide  vanes.  Sea 
water.  Haat-rosittant  aetalt  and  alloyi. 
Sulfur.  Sulfur  coapoundt,  Raterialt. 
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nlot  guide  vanes  kave  been  coapletod. 

superalloys  including  Udiaot  500, 
aynas  Alloy  2^,  Hastalloy  R-234  and 
e  evaluated.   An  assaatially  sulfur- 
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th  1  wt-K  talfur  (as  ditertiary  butyl 

Tiaa  was  available  for  oaly  a  siagle 
tost  (Odiaot  500)  OB  the  isoparaf- 
ith  1  par  eaat  sulfur  but  aa  aroaatic 
results  obtained  show  that  (1)  froa 
at  af  coaparativa  test  results  avail- 
sanca  ef  25$  (aax.  specif ieatien 
ties  in  the  base  fuel  had  no  dotri- 
t  oa  aotal  darability  at  2000  F;  (2) 
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ie.  for  exaaple.  for  helicopters 
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DlvUlon  11  -  GROUND  TRAMSPORTA'nON  EQUIPMENT 


leally  li«r*«i«d  ■•tal  !•••  ratci  for  aU  tha 
allay*  akata  tka  rataa  aba«rva4  4aria«  aparatlaa 
aa  a  \f   aalfar  faal  ■Itkaat  aaa  aalt  tafaatlaa. 

Uathar) 


11.   GROUND  TRANSPORTATION 
EQUIPMENT 

AD-i11   826  Blv.      11.    26 

(TISTB/JK)  OTS   priaa  $3.60 

Sir  latfaatriaa.   laa..   rkiladalpiila.   ft. 

A  STUDY  or   CLASTIC   VIHATIONS  OF   THE  OOTOt   lACI 

or    A  lOLLINC    ELEMENT    BEAIINC. 

Spaeial   rapt., 

by  loBal4  L.   laataB.    29   Aaf  61,    1v. 

Caatraat   NOka78552.    fraj.   NE071    200 

Uaelaaalflad   vftt 

■apart   aa  Statfy  tt   tka  ribratlaa  Ckaraetarlstlei 
af  taarlafa. 

Daierlptarai      (•Ball   kaarlags,    Vtbratloa). 
(•Vlkratlaa.    Ball   baariagi),    ■atbaaatieal 
Mtfala,   laaaaaaaa,    Dlffaraatlal   a^aatiaat, 
Valaaltv,    Laatf   rilatrlkatlaa,    Laadiag   (Ha- 
ebaalea),    rraqaaaey. 

Ilaatla   flaxaral   vlbratiaaa  af  a  tfcia  rlaf   (tka 
aatar  raea  af   a  ball   baarlag)    ara  iavaatigatad 
aaalytlaally  ■•tag  aatkaaatlaal   prlaeiplas  caa- 
aaa   la   tka   tkaery   •t  aaebaaiaal    wlbratioai.      Tka 
aaalyilt   la   parfaraa4   by   first   4arl«lafl   a  gavara- 
lag  «lffaraatlal   aqaatlaa.      Exact    aad   appraxl- 
aata  aalatlaas   af  tkla   aqaatlaa   ara   tbaa   pra- 
saatad  far  rarloas  gaaaatrlcal   eaaflgaratlaaa 
••ek   at   a   fraa  eirealar  rlag,    a  elrealar  rlag  aa 
a   llaaar   radial    alaatle    faaadatlea,    a  elrealar 
rlag  rigidly   aappartad   at    a   aaabar  af  aqaally 
spaead  palats,    aad   a  elrealar  rlag  aappartad   by   a 
aaabar  af  aqaally   spaead  Idaatleal   llaaar   aprlaga 
(slaalatlag   tka  eaadltlaas  la   a  baarlag).      A 
brlaf  dlaeaaslaa  of   faread  rlbratloat  la   alsa 
laeladad.      Plaally,    a   aaaarleal    axaapla  la   aat- 
llaad  far   a  daap  graara  ball   baarlag.      Natbaaatl- 
eal    aalatleaa   ware   feaad   far   tka   aataral    fra- 
qaaaelaa   af   tka   flaxaral    vlbratleat   la   rlag   eaa- 
flgaratlaaa  raprataatlag    ilapllflad   aodalt   of 
ball    baarlag   riags   la   tkraat    loaded   bearlags. 
A  rlag  wltb   anltlpla   elastic    sapparts   bat    a   sa- 
qaaaea  af   aataral    fraqaaaelas    not    being   integral 
aaltlplaa   af   a   faadaaaatal    fraqaeney    and   depen- 
daat   aa  rlag  aass   aad   aa   tka   elastic    properties 
of   rlag   aad   sapparts.      Tka  aagnitada  of    tke   low- 
ast    aataral    fraqaaaey  aas   faaad   to   range   fraa  lass 
tkaa   1   IC    ta    5  EC   aa    a   few  boarlag   sites   of   tke 
6200   aad  6300  satias   avalaatad   naaarlcally.      At 
least   2   aataral    fraqaeneies   and  ap  te  7-10  exist 
la    tka  raaga  below  10  KC.    (Aatkor) 


AD-412  3U  •!*.      11.    20 

(TISTE/JVS)   OTS   priea  t6.60 

■Itra  Carp.,    Badfard,   Haas. 

THE   PEASIBILITT   OF    A  lADIATION    PiOTECTED   COM- 

MONICATIONS   lEPAll    VEHICLE, 

by  T.  ■.  Sekwaaka.  N.  J.  Oaaaally,  V.  «.  Hleks 

aad  B.  A.  rraaees.  15  Jea  62,  1v.  lapt.  aa.  SI39 

Coatraat  AF33  600  39852.  ProJ.  600  6 

ESD  TBi63  382         Oaelaasiflad  rapavt 

Dascrlptersi   (•Maintanaaee  rakiclas,  ladla- 
aetira  fallaat).  (•ladlaactlre  fallaat. 
Nalataaaaea  raklclaa).  raaslkllity  stadias, 
Dasa  rata.  Vkela  bady  Irradiatlaat  ladlatlaa 
affaeta.  Skieldiag,  Coaaanieatlaa  aqalpaaat, 
Naelaar  axptaaiaa  daaaga,  Skaltars. 

Tke  raaalta  af  aa  laltlal  atady  of  tke  feesi- 


bllity  af  a  radlatlaa  pratactad  ceaaaateatlaas 
repair  raklele.  Ckapter  1  Introdaees  tke  eea- 
aaaleatieas  repair  preblea  aad  states  tke  strae- 
tara  af  tka  atady.   Ckapter  2  eoataiaa  aa 
aaalyais  af  tke  aajar  coaaaalcatioas  repair 
prablaaa  far  abieb  a  eoaaaaleatioas  repair  *»-> 
kiela  aaat  be  deaigaad.   Tka  felleaiag  iteas  are 
dlaeaasadi  (1)  tka  aatara  of  tke  deaaga  likely 
ta  eeaar  dartag  aad  after  a  naelaar  attack,  (2) 
tka  fallaat  aavtroaaaat  la  aklek  tka  repair  era* 
aaat  aaka  rapalra.  aad  (3)  tke  talaraaea  af 
kaaaa  baiags  ta  aaelaar  radlatlaa.   Ckapter  3 
daacribaa  tka  tkrae  differeat  types  ef  repair 
vekieles  tkat  ara  prepesedt  tke  first  rekiela 
akaltera  a  tva-aaa  area  ealy  akila  traaapartiag 
tka  craa  ta  aad  fraa  repair  palats,  tka  aaeead 
rekiele  akaltera  a  larger  erea  oaly  akila  traaa- 
partiag tka  eraa  te  aad  fraa  repeir  peiats  far 
teaa  relay  work  en  longer  repeir  Jobs,  aad  tke 
tkird  rekiele  akaltera  a  tao-aaa  craa  dariag 
batk  travel  aad  actaal  repair  aark.  Tke  resalta 
ef  tke  akaltariag  ealcalatioaa  far  tkaaa  tkrea 
Takicles  era  presented.   Ckapter  i  eontains  a 
brief  aaalysla  af  tka  eapabllltlaa  af  tka  repair 

eaaearalag  tbaaa  radiatiae  prateeted  repair  va- 
kielaa  ara  praaaatad  la  tka  flaal  ekaptar. 

(Aatkar) 


A0-i12   991  01 T.      11 

(TISTE/CAM)   OTS   price  $2.60 

Aray   Traaaportatioa  laaaerck  Ceaaead,    Fart    Eastis, 

Va. 

TEST   OF   MHEEL    ADAPTERS   FOR    THE  OFF-ROAO   HHEEL    AND 

TIRE  CONVERSION    KIT. 

EBglBaeriag   r«pt., 

by   Jack  DaJoag.    Jaaa  63.    19p. 

Hoase   tesk  4. 2^ 

ARTRECOH  Teekaleal    rapt.    63   33 

Uaelassifled   rapart 

Dascrlptersi      (aAdapters,   ■odifieBtlea   kits). 
(•Veklcle  akeels.    riedlfieetioB   kits),    (•Tires, 
■odification   kita).    Tracked   rekieles.    Trailers. 
Resdwbeels,    Loading    (Mecbanlcs).    Terrala,    Test 

aetbods,  lastruaont ation. 

Presented   is   all   tasting   perforaed   oa   tke  wkeel 
adapter,    a   eoapoaeat    ef   tke  Off-Roed  Hkeel    aad 
Tire  Cenverslon   Kit.      Tke   kit    peraits    a   traetor- 
sealtreller   to    be   eqaipped  altb   U.75  X   20   desert 
tires   la    Ilea   ef   tke   11. CO   X   20   staadard  ailitary 
bighaay   tires.      Tke   tests   of   tke  akeel    adapter. 
as   part   af   tka  kit's   evalaatiaa,   aare  carried  eat 
te   falflll   a   raqairaaeat    for   laprevad  eff-read 
aablllty   of  TC   rakielaa.      Tests  aere  eoadaeted   in 
fear   pkaseat      (1)   X-ray   aaalyais  af   tke  aaterial, 
(2)    static   load   tests,    (3)   dyneaic    lead   tests, 
ead    (i)    aegnaflax   inspaetiaa   of  castiag.      Tests 
were  eendactad    at   Fart    Eastis,    Virgiala.    aad  Caap 
Hallaea,    Virgiala.      laspeetiea    aad    aaalyais   of 
the   wheel    edapters   iadicated    i    seand   aaterial 
free   of   defects.      No    failaras   oecarred   during    any 
of    the   static   or   dyaaaic    leedings.      It    is   cea- 
claded   that    tke  wkeel    adapters    are   of  aere   tkan 
safficlaat   straagtk   te   perait    e   traetar-aaai- 
trailer   to   be   fitted  aitk   desert   tires.    (Aatkar) 


AO-^13  283     Oir.   11,  12 
(TISTA/GEC)  OTS  price  $9.10 


Boeiag  Co.,  Seattle,  Vask. 

FUNCTIONAL  ACCEPTANCE  TEST  PROCEDURES  TRANSPORTER 

ERECTOR. 

by  V.  Kkvoroff.   26  Jaa  62,  1t.   Docuaeat  no. 

D2  5617,  Vol.  2 

Contract  AFOA  6^7  580 

Uaelassifled  report 
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AD-^13  A36     DlT,   11,  12 
(TISTA/GEC)  OTS  price  $5.60 


Boeing  Co.,  Seattle,  Mask. 

FATIGUE  AND  STATIC  ULTIMATE  LOAD  TEST  PR((|RAM  - 

TRANSPORTER-ERECTOR , 

by  Doaald  G.  Probe.   19  Mar  63,  1v.   Docii^eat  aa. 

02  13^97 

Coatract  Aro^  6A7  289 

Uaelassifled  repoi 
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12.   GUIDED  MISSILES 

A0-i11   798  Dir.      12,    1 

(TISTA/LSK)    OTS  ^rice    $8.10 

Boeiag  Co.,    Seattle,    Haak. 

QUALIFICATION  TEST  REPORT  FOR  MODEL  SPECIFICATION 

S-133-1 12-1-11  AND  QUALIFICATION  SUPPLEMENT  I 

THEREOF,  SCAT.  OPERATORS,  ^ 

by  G.    C.    Harrisoa.    10   Jaa   63,    1v.    02  99i2||2 

Coatract  AFO^  6^7  289 

Oaelaasiflad   rapaij^ 

Dascri 
Lauach 
Milita 
te  sar 
tests, 
Coatra 


ptorsi   (aAireraft  seets.  Test  aeithods)  , 
lag  sites.  Test  eqaipaent.  Specif Icatloas, 
ry  reqaireaents,  Guided  aissiles  (Sarface 
face).  Checkout  equipaent,  Captiws 
Caviroaaaatal  tests,  Coaaaad  aaij] 
1  systaas. 


This  qaa 
aitk  tka 
qaalifie 
eatioa  t 
Seat,  Op 
core red 
aitk  tke 
foresaid 
desiga, 
■ill  qaa 
(Aatkar) 


lifieatiea  decaaeat,  wkiek  is  assj4ciated 
raspactlre  basic  specif icatlea  a|dd 
atiea  sapplaaeat,  covers  tka  qaaMfi- 
est  procedures  aad  reports  for  tkd 
eraters,  TYPE  FN  128/6SN-i.  Also 
is  tka  eartif icatioa  oa  fall  caapliaaee 
qaalif icatlea  raqairaaeats  of  tkd 
sapplaaeat.   Dae  to  siallarity  al 
tka  Seat  Oparatars,  TYPC  FN  127/G|SH-i 
lify  based  oa  tkls  qaalif icatlea. 


AD-i1l  828     01 V.   12 
(TISTP/AH)  OTS  price  $1.60 

Boeiag  Ce..  Seattle,  Maak. 

QUALIFICATION  TEST  REPORT  FOR  MODEL  SPECIJKICATION 


GUIDED  MISSILES  -  Division  12 

(s-133-1 21 -3-1 -2)  AND  QUALIFICATION  SUPPLEMENT  I 

THEREOF.  EXPLOSIVE  SET  CIRCUITRY  TEST  SET. 

by  B.  R.  Conslaeaa.  15  Apr  63,  13p.  Rapt.  ao. 

02  126^3  2 

Coatract  AFOA   6i7  289 

Uaelassifiad  report 

Descriptors:   (aTest  sets.  Guided  aissiles 
(Surface  to  sarface)).  (•Clrcait  testers. 
Guided  aissiles  (Surface  to  surface)).  Cir- 
cuits, laterfereace.  Specif Icatloas,  Chargea 
(Explosive). 


AD-^11    879  Dlv.      12,    26 

(TISTP/JEA)    OTS   price   $5.60 

Boeing  Co..    Seattle.    Mask. 

FLIGHT  TEST  MISSILE  A35.    MODEL   SPECIFICATION 

S-133-1007C. 

Acceptaace  taaaary  report. 

by  Carl  J.  Lesh.  26  Juae  63.  1v.  D2  10889  1 

vol,  52 

Coatract  AF04  6^7  289 

Uaelassifled  report 

Descriptors:   (•Qaality  ceatrel.  Guided 
aissile  coapoaeats).  (•Specifications, 
Qaality  coatrol),  Malataaaaca.  Acceptability. 
Grouad  support  equipaeat,  ladexes,  Ideatifi- 
catioa.  Guided  aittiles  (Surface-to-surface). 
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ideatlfles  aad  des 
ead  iteai.  desigaa 
stoaer  iaspectioa 
t  iaclades  aay  wal 

or  ara  required  f 
atas  raportiag  wil 
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AD--t11    9A0 
(TISTA/GEC) 


Dlv.       12 
OTS   price  $28.50 


Boeiag  Co.,  Senttle.  Wath. 

CTLI    INSTRUMENTATION   FLIGHT   PROOF   TEST  REPORT, 

(INTERIM   CONFIGURATION)    (MRCN    6301), 

by   E.    Bella.    U  Sep  62,    1v.    Teat   aa.   T2  iHJ 

Contract    AFO^  6i7  289 

Unelaaslefiad  rapart 

Dascrlptersi      (•Guided  aissiles   (Surfaca-to- 
sarface),    Paylaads),    (•Payloads,    lastraaaata- 
tiea),    Teata,    Reliability,    Training   devices, 
Laaaching,    Environaental    tests,    Airborae. 

Oae   Airborae  CTLI   Sactioa   39,    S/N   0000003,    aaa 
sabjaetad   ta   Pre-prodactioa  Flight   Proof  Tests. 
These   tests  were  aade   to   deaoastrata  Reliability, 
Accuracy    aad   Perforaance   of    the  CTLI    Systaa  under 
eavireaaantal   oeadltioas   wkick  will    be 
eacaaatared  dariag   laaaeb    aad   paaar    fligkt, 
aad/ar   kaadliag,    skipplaa,    aad   storege  te   tka 
test    site   eraa.      (Aatkor) 


AO-^11    9^1 
(TISTE/JWS) 


Dlv.      12,    6 
OTS  priea  $26.00 


Boeiag  Co.,    Seettle,    Mask. 
ELECTRO-INTERFERENCE   TEST  OF   THE  CTLI    NAFEI 

(MRCN    6301). 
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Aa  •■tlia* 

lattmaeata 
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■iaed  byt 

tke  ipaeift 

07-59-261 7A 

Ceaeratiea 

dowa  tests, 

tka  spacifi 
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saseeptibil 

Division  12  -  GUIDED  MISSILES 

by  D.  P.  Joaea  aad  A.  F,  Day.  $r.  U  Sep  62.  ^r. 
Test  ao.  T2  2932 
Coatraet  AFO^  6^7  289 

Uaelassified  report 

Descriptors:   (•Culded  aissiles  (Sarface-to- 
aarfaeo).  iadlaf reqaeacy  iaterf oreaco) .  ("Radlo- 
freqaeacT  iaterf ereace,  Gaided  alssile  coapo- 
aeats),  (•Gaided  aissile  coaponeats,  Badiofre- 
4)aeaey  Iaterf areaee) .  ieasareaeat.  Radio 
traaaaitters.  Radio  receivers.  Testa,  Test 
eqaipaeat  (Electroaics) .  Tables.  Data. 

of  the  test  perforaod  oa  the  CTLI 
tloa  Sectioa  (Mafor)  aad  the  tost 

preseated.   Pass  or  fail  is  detor- 
(l)  whether  the  test  saaple  aeets 
catioa  liait  re^aireaeats  of  GM 

for  Coadactod  Geaoratioa.  Radiated 
aad  Aateaaa  Conducted-Traasaitter  Key 

aad  (2)  whether  the  test  saaple  aeets 
eatloa  reqairoaoats  of  02-12^11,  Vol. 
aoeitored  critical  oaraaeters  for  all 
ity  tests.   (Aathor; 

A0-i11    95i  Di*.      la,    8 

(TISTA/FRL)    OTS   price   #^.60 

•ooiafl  Co.,  Seattle.  Mash. 

QUALIFICATION  TEST  REPORT  FOR  MODEL  SPECIFICA- 

TIOK  S-133-U2-1-52.  AND  QLALIFICATION  SUPPLEMENT 

I  THEREOF,  ARRESTER  PANEL  ASSEMBLY, 

by  C.  L.  Maby.  25  Feb  63.  A5p.  Docaaoat  ao. 

»2  U202  2 

Coatraet    AFO^   (>A1   289 

Oaelassifiod   report 

Dosariptorst   ("Gaided  aissilos  (Sarface  to 
sarfaeo).  Aateaaa  feeds),  Aateaaa  coapoaents, 
Tosta.  Qaality  coatrol.  Eavi roaaeat al  tests. 
Shock  (Meehaaics),  Vibratloa.  Haaidity, 
Teaperatare. 

Tke  qaalificatioa  report,  akick  is  associated 
■itk  tko  respective  basic  specification  (S-133- 
\M-\~.^2,    D2-U202)  aad  qaali  f  icatl  oa  suppleaeat 
(D2-14202-1),  eovers  tke  qaalif ieation  testiafl 
of  Ike  Arrester  Paael  Asseably.  hereiaafter 
toraed  ''APA".   Also  covered  is  tke  certlfica- 
tioa  of  coapliaace  aitk  tke  qaali ficatioa 
sappleaoat.  (Aatkor) 

AO-ill  997    Div.   12 
(T1STA/6EC)   OTS  price  $2.60 

Applied  Physics  Lab..  Jokas  Hopkias  0..  Silver 

SATfiLLITE  TESTING   PROCEDURES    INCLUDING    EN- 

flRONMtNTAL   CONDITIONS    FOR    PATLOAD    EQUIPMENT  AND 

ASS£MBLtiD  PAYLOABS. 

by  M.  A.  Sckreiber.   May  63  rov.,  23p.  Rept.  ao. 

TG^16B 

Coatraet  NOw62  060i 

Uaelassified  report 

Sapersedes  T6-^16A. 

Oescriptorst   (•Satellites  (Artificial).  Ea- 
vlroaaoatal  tests),  Payloads.  eieetroaic 
eqalpaoat.  Test  aetkods.  Vibratloa,  Aceolor- 
atloa.  Rocket  aotors  (Solid  propellaat). 
Siaalatioa.  Goabastloa.  Laaack  voklclot 
(Aerospace). 

Tkis  docuaeat  establisbes  tke  procedare  aad 
eavironaeat  to  be  ased  la  satellite  eieetroaic 
oqaipaeat  aad  asseabled  payload  testiag.   These 
tests  are  foraalated  specifically  to  establish 
the  ability  of  the  eqaipaoat  to  Hlthstsad,  wlth- 
oat  perforaaace  degradatioa,  storage,  haadllag. 
traasportatloa.  pre-laaaehlag  preparatioas. 
laaachlaf,  orbital  lajectioa  aad  sastalaed  orbit. 
(Aathor) 


AD-i12  288     Div.   12 
(TISTA/LSK)  OTS  price  $3.60 

iaad  Corp.,  Saata  Moaiea,  Calif. 

VALIDATING  MAINTENANCE  POLICIES  AND  ESTIMATING 

LAUNCH  CAPABILITY  FOR  BALLISTIC  MISSILES. 

by  Mil  tea  Koalas.  Jaly  63,  29p.  RM36i5PR 

Coatraet  AFA9  638  700 

Unclaaslfled  report 

Doserlptorat   (•Mai atoaaaco,  Schodaling). 
(•Gaided  aisslles  (Serf ace-to-sarf ace) , 
Malnteaance),  Cheekoat  proeedares.  Checkoat 
oqaipaeat.  Test  aethods.  Reliability.  Matho- 
aatlcal  analysis,  Operatioas  research. 

This  Meaorandaa  is  part  of  a  loag-tora  stody  of 
aalateaance  policies  and  their  effect  on  Air 
Force  capabilities  aad  costs.   Uslag  a  aethodolo- 
gy  developed  at  RAND  soae  tiae  ago,  (AO-2^7  383) 
this  Meaoraadaa  saggests  a  aeans  of  aazlaiaiag 
the  readiness  postare  of  the  ICBM  force.   The 
procedare  saggested  can  be  ased  to  deteralne  the 
appropriate  freqaency  for  a  variety  of  schedaled 
aaintenance  activities  on  systeas  (particalaHy 
large  aisslles)  that  are  noraally  Inert  aad  are 
aot  verified  by  a  regalar  flying  prograa.   The 
aethodology  shoald  bo  of  considerable  iaterost 
aad  ase  to  persons  responsible  for  specifying 
schedaled  aaintenance  requireaents  for  nearly 
all  anaanned  weapon  systeas.  whether  aader  the 
respoBslbility  of  sapport  { AFLC  and  AFSC)  or 
operating  coaaaads,  and  whether  in  the  dovelop- 
aent.  acqalsltlon.  or  operational  phase.  (Aathor) 


AD-i12  360     Div.   12 
(TISTA/GEC)  OTS  price  $1.10 

Boolag  Co.,  Seattle,  Mash. 

QUALIFICATION  TEST  REPORT  FOR  CONDUIT  SUPPORT 

SET,  RACEMAT  (S-1 33-1 00  -1-7.  MRCN  6005  -  MING  I), 

by  G.  B.  Gillespie.   S  Feb  63,  ^p.  Docaaoat  a*. 

D2  12296  3 

Coatraet  AFOA  6i7  289 

Uaelassified  report 

Deseriptorsi   (•Gaided  aissilos  (Sarface  to 
sarface),  Electric  cables),  (•Electric  cables, 
Sapports).  Acceiptabillty. 

This  qaslificatioa  test  report  covers  tha  testlag 
perforaed  to  qaallfy  the  Coadalt  Support  Set, 
Raceway,  for  oae  oa  the  Minateaaa  aissile. 
(Author) 


AD-i12  394     Div.   12.  30 
(TISTM/AMS)  OTS  price  $2.60 

Systea  Developaeat  Corp.,  Saata  Moaiea,  Calif. 

•INDIAN  OCEAN  STATION-  BUFFER  (lOSB) .  MILESTONE  5 

OPERATING  INSTRUCTIONS. 

by  Pat  Nelsoa  aad  R.  C.  Mise.   9  Jaly  63,  2ip. 

Rept.  ao.  TM1245  002  00 

Coatraet  AF19  628  16^8 

Uaelassified  report 

Descriptors!   (•Prograaalag  (Coapaters) .  Sat- 
ellite aetworks) .  (•Satellite  aetworks.  Pro- 
graaalag (Coapaters)),  Teleaeteriag  data. 
Tapes,  Preparatioa,  Operatioa,  lastrastloa 

aaaaals. 

This    docuaeat    reports    that    the   group   of   opera- 
tioaal    prograas    coataiaed   oa    the    lOS  Buffer 
Master    tape   has   esseatially    two   parposes;    the 
preparatioa   of   a   prepass/pref 1 ight   paper   tape 
for   a  statioa.    aad  the   proeessiag  af  a   teleaetry 
paper    tape    froa   a    statioa.       (Aether) 


AD-i12  490  Div.      12 

(TISTP/HSS)   OTS    price   $2.60 

Boeing  Co.,    Seattle.    Nash. 
4IR    FORCE   PLANT   77   FLIGHT    ARTICLE   MASS    PR(t^ER- 
TIES   REPORT    FOR    MING    II    MISSILES    618    -    63 
by  R.    L.    Draaer.      2  May   63.    22p.    D2   13947lt 
Contract    AF04   694  46 

Unclassified   report 

Descriptors:      (*Guided  aisslles    (Surfac 

sarface).    Production).  Height,    Sealing   « 

pounds.    Configuration,  Guided   aissile 
coaponent s. 


AD-412   491  Div.      12,    26 

(TISTP/AM)    OTS   price   $21.00 

Boeiag  Co.,  Seattle.  Hash. 

HS-133A.  GRAPHIC  ILLUSTRATION.  OPERATION  M«D 

MAINTENANCE  RECORDS  -  MTAFB. 

by  Roaald  M.  Roes.   18  Mar  63,  349p.  DoeaM*>t  ao. 

D2  14942 

Coatraet  AF04  694  107 

Uaelassified  repor^ 

Descriptors:   (•Guided  aissilos  (SurfaeW-to- 
surf ace) .  Maiateaaace) .  Gaided  aissile  soapo- 
aeats,  Tiae.  Reliability.  Life  expectaa;y. 
Data.  Reliability  (Eleetroaics) . 


AD-412  494     Div.   12 
(TISTA/LSK)  OTS  price  $6.60 

Boeiag  Co..  Seattle.  Hash. 

ACCEPTANCE  SUMMARY  REPORT  -  FTM  432  MODEL  |SPBCI< 

FICATION  S-133-1OOO-0-1. 

by    Robert   J.    Heaaestad.    1    July   63.    1v.    Oo|E|aaaat 

■0.    02    3929   432 

Contract  AF04  647  289 

Uaelassified  repar^ 

Descriptors:  (•Guided  aisslles  (Surfacii 
surface).  Acceptability).  Guided  aissilM 
poaeats.  Tables,  Specif leat leas,  ladexeh 
Flight  testing. 


GUIDED  MISSILES  -  Division  12 


to 
coa- 


The  purpose  of  D2-3929  is  to  docuaeat  aa 
taaco  Suaaary  Report  for  Flight  Test  Miss 
as  required  to  support  flaal  acceptaace 
ities  at  the  Boeing  Test  Site.  This  docu 
coataias  the  followiag:  (1)  waivers  aad 
tioas  greeted  by  Air  Force  Bellistic  Syst 
Oi visioa/Space  Techaology  Laboratories 
(AFBSD/STL) I  (2)  coatractor  cert i fleet ioa 
(3)  part  shortage  Iteas;  aad  (4)  eqaipae 
ideatificatioa  foras.  (Aathor) 


Iccep- 

ijles 
tiv- 
at 
ia- 


ac 


dqv 


at, 


AD-412  509     Div.   12 
(TISTA/GEC)  OTS  price  $1.60 

Boeing  Co.,  Seettle,  Hash. 

QC ALIFICATION  TEST  REPORT,  GUIDED  MISSILE  BODY 

SECTION  -  INTERSTAGE  1-2, 

by  E.  A.  Hagkes.   10  Jaa  63,  10p.  Doc.  ao 

D2  12291  3 

Contract    AFO4   647   289 

Uaelassified   reporlt 


Descriptors:      (•Guided   aisslles    (Surfac 
surface),    Airfraaes),    Staging,    Accepte 
Separatiea. 


bl 


Ml 


This   qaali fieatioB    test    report    covers    tke 
testing   perforaed    to    qaallfy    tke  Gaided 
Body   Sectioa   (laterstage   1-2),    to   aedel 
estien   S-1 33-1 000-1 -2.      Certi ficetlon   of 
coapliaace  witk    tke   qaali flcatlon   reqaire 
is   laeladed.      (Aatkor) 


iforas; 


4  to 
llty. 


ssile 
Ifl- 
Ijall 
laats 


speel 


AD-412  512 
(TISTA/GEC) 


Div.   12 
OTS  price  $1 , 


60 


Boeiag  Co..  Seattle.  Hash. 

QUALIFICATION  TEST  REPORT.  GUIDED  MISSILE  BODY 

SECTION  -  INTERSTAGE  2-3. 

by  E.  A.  Hugkes.   10  Jaa  63.  10p.  Doc.  no. 

D2  12292  3 

Coatraet  AFO4  647  289 

Unclassified  report 

Descriptors:   (•Guided  aisslles  (Surface  to 
surface).  Airfraaes).  Staging,  Acceptability, 
Separation. 

This  qualif leat ioa  test  report  covers  the  testing 
perforaed  to  qualify  the  Guided  Missile  Body 
Sectioa  (laterstage  2-3)  to  aodel  specif icat ioa 
S-I33-IOOO-I-3.   Certification  of  full  coaplieaee 
with  the  qaallf ieation  requireaents  is  included. 
(Author) 


AD-412    513  Div.      12 

(TISTA/GEC)    OTS    price   $1.10 

Boeing  Co..    Seattle,    Hash. 

QUALIFICATION    TEST   REPORT    FOR    MODEL    SPECIFICA- 
TION   S-133-112-1-10    AND    QUALIFICATION    SUPPLEMENT 
I    THEREOF,    SEAT.    OPERATORS, 
by   G.    C.    Harrison.      10   Jan   63,    4P.    Doc.    ao. 
D2   9946    2 
Coatraet    AFO4  647   580 

Unclaaslfled   report 

Descriptors:      (•Guided  aisslles    (Surface   to 
surface),    Groand    support    eqaipaent).    Operators 
(Personnel).    Seats,    Launching    sites,    Coaaand 
and   control    systeas.    Aircraft    seels. 

Certification   of   quail ficatioa   Is   established   of 
the   Laanch   Coatrol    Facility  Operator   Seat,    Type 

FN-127/GSH-4.       (Author) 


AD-412    519  Div.       12,    27 

(TISTA/GEC)   OTS   price  $1.60 

Boeing   Co..    Seattle,    Hash. 

QUALIFICATION    TEST   REPORT    FOR    MODEL    SPECIFICATION 

S-133-121-1-4    AND    QUALIFICATION    SUPPLEMENT    I 

THEREOF,    CARRIAGE.    ROCKET   MOTOR    1ST   STAGE, 

by   C.    E.    Shaw.    I4  Feb  63,    9p.    Docuaent    no. 

D2    7229    2 

Contract  AFO4  647  289 

Unclassified  report 

Descriptors:   (•Gaided  aisslles  (Sarface-to- 
surface).  Booster  aotors),  (•Booster  aotors. 
Ground  support  eqaipaent).  Specifications, 
Military  reqaireaents,  Sapports,  Rocket  aotors 
(Solid  propellaat). 

This  qaali ficatioa  report  covers  the  qaaliflcatloa 
testing  of  the  1st  Stsge  Rocket  Motor  Carriage  of 
the  Minateaan  aissile.   (Aathor) 


AD-412  521      Div.   12,  27 
(TISTA/GEC)  OTS  price  $1.60 


Boeiag  Co.,  Seattle,  Hath. 

QUALIFICATION  TEST  REPORT  FOR  MODEL  SPECIFICATION 

S-133-121-1-8  AND  QUALIFICATION  SUPPLEMENT  1 

THEREOF,  CARRIAGE,  ROCKET  MOTOR.  THIRD  STAGE, 

by  C.  E.  Shaw.  14  Feb  63,  10p.  Docuaent  no. 

D2  7231  2 

Coatraet  AF04  647  289 

Unclassified  report 


77 


Division  12  -  GUIDED  MISSILES 

••■criytorti   (•6iii4ed  aitsil**  (Sarface-to- 
•■rfacc).  Third  stag*  ■otori).  ("Third  stage 

■otora,  Croaad  aapport  eqaipatat).  Specif ica- 
tieat,  Kilitary  re^aireaieatf ,  Sapportt.  locket 
Botert  (Solid  propellaat),  Saitaiaer  aotors. 

This  qaalificatioa  report  covers  the  qaalifica- 
tioa  teitiag  of  the  Third  Stage  locket  Motor 
Carriage  for  the  Kiaateaaa  aiiiile.   (Aathor^ 


AO-412  6^0     Olv.   12.  30 
(TISTP/«H)  OTS  price  $11.00 

Hercates  Pevtfer  Co..  Bacchas,  Utah. 

HERCULES  PONDER  COMPANY  FLIGHT  DATA  HANDLING  AND 

ANALYSIS  PLAN.   MEAPON  SYSTIM  133A.  ROCKET  MOTOR 

M-57.  MINUTEMAN  STAGE  III. 

by  Paal  L.  Howard.  Jaly  63.  Ulp.   HT0198  U 

Caatract  AFO^  6A7  2^3 

Daclaaalfied  report 

Descrlptori:   (•Data  proceiaing  ajrateas, 
Teleaetering  data),  Guided  ■iitilet  (Sarface 
to  sarface),  Tracking.  Palse  ■odalatien.  Fro- 
qaeacy  aodulatlon.  Digital  sjrsteas.  Magnetic 
tape.  lastraaentatioB.  Rocket  aotors.  Digital 
ceapators. 


The  parpaae  of  this  plan  is  to  defl 
Btiltsed  ia  redaciag  aad  aaalyaiag 
data.   lacladed  are  the  soarces  and 
haadling  the  raw  data,  the  aeaas  fo 
the  ra«  data  to  asable  eagineerlng 
the  procedares  used  in  data  reducti 
procedures  used  in  the  aaaljrsis  of 
flight  test  data.   A  detailed  proce 
seated  for  the  quick-look  analysis 
by  the  HPC  AMR  Field  Test  Office  fo 
the  TNG  Field  Test  Report,  and  the 
coaplished  by  HPC,  Bacchus.  Utah  fo 
Flight  Test  ETaluation  Report.   Thi 
pres'"?  ■    '■     »    for*  which  is  conduc 
aaei  <       .•  new  aad/or  revised  obj 
proc    les  are  utilised.   This  plan 
ready  reference  to  the  handling  and 
techniques  applicable  to  the  presen 
Prograa  at  AMR  and  furtheraore  the 
serve  as  a  basis  for  future  flight 
objectives.  (Author) 


ae  the 
flight 
aethod 
r  eoave 
inforaa 
on  and 
the  red 
dure  is 
accoapl 
r  input 
analysl 
r  the  f 
s  plan 
live  to 
ect Ives 
provld 
analys 
t  Fligh 
feraat 
test 


aethods 
test 
s  of 

rting 
tion, 
the 
uced 

pre- 
ished 

to 
s  ac- 
inal 
Is 

and 
es 
is 

t  Tes 
will 


AD-i12  660 
(TISTP/NB) 


Div.       12.    8 
OTS  prla*  $19.75 


Lockheed  Aircraft   Corp.,    Sunnyvale,    Calif. 

CAC    SUBSYSTEM    ENGINEERING    ANALYSIS    IKPORT  GEMINI 

AGBNA  TAIGIT   VBRICLI. 

19  July  63.  1v.  lept.  no.  SP63  11 

Coatraet  ATOi  695  129 

Oaclasslfiad  report 

Deseriptorst   (•laadovaas  vahielas,  Desiga). 
(•LauBch  vehicles,  Doslga),  Coaaanicat ioa 
systeas.  Control  systoas.  Ultrahigh  frequency, 
Pulse  coaaaaicatloa  systeas.  Digital  systeas. 
Aateaaas. 

This  e&giaaering  analysis  repcrt  preseats  the 
probleas,  constraiats,  aad  solutions  la  the 
desiga  of  the  Coaauaicat ion  an^l  Control  (CAC) 
Sabaystea  for  the  Geai'ii  Agena  Target  Vehicle. 
The  Sabaystea  requireaeats  are  developed  froa 
the  aissioa  objectives  and  requireaeats. 
(Avthor) 


AD-^12  717     Div.   12 
(TISTA/GEC)  OTS  price  $6.60 

Boeiag  Co..  Seattle,  Hash. 
ACCKPTANCE  SOMMART  REPOIT  FTM  -  ^25. 


by  Robert  J.  Heaaestad.  7  Mar  63.  1v.  D2  3929 

i2  5 

Contract  AFO^  6i7  289 

Uaelassifltd  report 

Deseriptorst   (•Caided  alsslles  (Sarface-to- 
sarface).  Acceptability),  Specif ieatloas. 
Military  requireaeats.  Catalogs,  Quality 
coatrol.  Research  prograa  adalaistratioa. 

This  docuaeat  coataias  the  followiagi   Haivers 
and  Devlatioas  graatod  by  Air  Force  Ballistic 
Systea  Division/Space  Techaology  Laboratories 
agaiast  the  requireaeats  of  Model  Specif icat ioas 
S-133-1000-0-1  for  this  aissile;  Certif icat ioa 
by  Boeiag  Engineering  and  Quality  Coatrol  that 
the  Missile  Asseably  coaplies  with  the  reqaire- 
aeats  of  the  applicable  specif icatloa  aad/or 
top  drawiag;  aad  Certif icatioa  by  Aatonetics. 
Thlekel  Cheaical  Corporatioa.  Aerojet  Geaeral 
Corporatiea  aad  Mercales  Powder  Coapaay,  of 
coapliaaee  with  applicable  specif ieatloas  aad/or 
top  drawiag;  A  list  of  part  shortages  for  the 
Missile  aad  a  list  iacoaplete  iteas  traveled 
to  the  Lauach  Area;  aad  Ideatify  by  Kquipaeal 
Model  and/or  Drawiag  Nuaber  of  the  Missile 
Coaf iguratioa.  (Aather) 


AD-^12   8^2 
(TISTP/HSS) 


Div.      12 
OTS   price  $1.10 


Aray  lleetrealea    leseareh   aad  Develepaeat   Activ- 
ity.   Nhite   Sands    Missile    laage.    N.    Mex. 

TRILATBRAL    TRIANGULATION , 

by   Robert   E.    Greea.      Juae    63.    9p. 

AEIDA  i2  Uaclassifled   repert 

Deseriptorst      (*Guided  aissile    raafas.    In- 
struaentatloa).    (•Positioa   fladiag.    Matheaa- 
tical    predictiea).    Vector   aaalyals.    Target 
positioa   ladicators.    Guided   aissile    tracking 
systeas. 

A    aethod    is    presented   for   coaputlag  Cartesiaa 
position   frea   llne-of -sight    aeasureaeats    froa 
three    aoacolliaear   sites.      The    aethod    is   a    special 
•pplieatioa   of   trilateratioa.      (Author^ 


AD-^12    884  Div.       12 

(TISTA/LSK)    OTS  price  $1.60 

Foreiga   Tech.    Div..    Air   Force   Systeas  Coaaand. 

Nright-Pattersen   Air   Force   Base,    Ohio. 

THE   OPTIMALITY   OF    MULTISTAGE    ROCICETS. 

by    0.    F.    Makarov.      U   Jane   63,    13p. 

FTD   TT63   427  Unclassified    repert 

Trans,    froa  Russian    Periodical,    Iivestiya 

Vysshikh    Uchebnykh    Zavedeniy.    Seriya 

• 'Aviatsionnaya   Tekhnika.    Nr.    4,    pp.    18-26. 

1962. 

Descriptors:   (•Guided  aissiles.  Dyaaaics), 
Gravity,  Staging,  Motion,  Matheaatical 
analysis,  opt iaisat ion ,  Celestial  aechaaics. 
Theory,  Perturbation  theory.  Rockets. 


AO-412  956  Div.      12 

(TISTA/LSK)    OTS   price   $8.60 

Foreign   Tech.    Div..    Air    Force    Systeas   Coaaand, 

Nright-Patterson    Air   Force   Base.    Ohio. 

PHYSICAL    PRINCIPLES    OF    ROCKET    FLIGHT. 

by    A.    A.    Daitriyevskiy    and    V.    N.    Koshevoy. 

21    June   63.    89p. 

FTD  TT63  345  Unclassified  report 


78 


Deseriptorst   (•Galded  aissiles.  Researcli 
prograa  adaialstrat ioa) .  (•Rocket  aotors, 
Research  prograa  adalaistratioa).  Spla- 
stablliied  aaBMltiOH.  Galded  aissiles 
(Sarface  to  sarface),  Galded  alsslles  ($4^ 
face  to  air).  Dyaaaics.  Rocket  prepulslo 
Rocket  aotors  (Solid  propellaat).  Rocket 
aotors  (Liqald  propellaat).  Rocket  aotor 
aoisles.  Galded  aissile  trajectories, 
Aerodyaaalc  characteristics. 

Ceateatat 

The   Physical    Laws   that    Serve    as  The  Basis   t^r   the 

Theory   of   React Ioa   Motlea 
Thrust    of   Jet    Eaglao 
lecket    Flight 
Plight   Paataras  of  Varioas  Types  of   Rocketi 

AD-412  959  Div.      12 

(TISTA/GIC)    OTS  price  $1.10 

Aeronutronic.    Newport    Beach.    Csllf. 
RELIABILITY    SUMMARY    REPORT.    PKNKTIATION   Al|l|l 
DEVELOPMENT. 
July   63.    8p. 
Contract   Ar04  694  23 

Uaclassifled   report 

Deseriptorst      (•Reeatry   vehicles,    PeaetrUtiaa) , 
Guided  aissiles    (Surface   to   surface).    ReM- 
ability.    Failure    (Mechaaics).    Malfuactio 
Nose   cones. 


A0ni13    045  Div.      12 

(TISTA/GSC)    OTS    price    $8.60 

Foreiga  Tech.   Div.,    Air  Force   Systeas   C*a» 

■right-Patteraoa  Air  Force    Base.    Ohio. 

ROCKET   FLIGHT    INTO   SPACS. 

by   I.   A.    Merkalov.   4   Juae    63.    91p. 

FTD  TT63  315  Uaclaasiflod   report 

Descriptors!      (•Astroaaaties.    Space   fllgji 
Naclear   propnlsioa.    Satellites    (Artifici 
Spacecraft.    Rocket    propalaioa.    Jet    propu 
Laaaeh  vehicles    (Aerospace).    Stagiag. 


i»r 


Ceateatat 

}t    the    threshold   of   flights    iato   outer   spa^|i 
grandiose    scieatific    objective 
The   Jet-propulsioa  eagiae 
Naclear  eaergy   ia   rocket    techaology 
lockets 
locket    tralas 

Tsiolkovskiy's   Ethereal    Islaad 
lecket    flights 

Desiga   of   artificial    satellitea 
Itiaeraries    aad   periods    of   flights    iato   •■ 

space 
Space    ships 
First    la   the   world 

*B-413   061  Div.       12 

(TISTA/LSK)    OTS    price    $1.60 

Foreiga   Tech.    Div.,    Air   Force   Systeas   Coaaf^d, 

Vr  ight-Patterson   Air    Force    Base,    Ohio. 

DETERMINING   EPHERHERIDES   OF   HAN-MADE    EARTH 

SATELLITES   AT   POINT    OF   RAPPROCHEMENT. 

by  Ya.    E.    Eyaasto   aad   S.    A.    Kutusov.    14  Ja4k   63, 

13p. 

PTD  TT63    545  Uaclassifled    report 


Traas.  froa  Byulletea'  Staatsiy  Optichesko 
Nablyudeaiya  Iskasst veanykh  Sputnikov  Zeal 
No.    10.    pp.    12-23.    1960. 

Deseriptorst  (•Satellites  (Artificial), 
trajectories),  (•Orbital  trajectories.  M 
■atical  predictiea).  Equatioas.  Matheaat 
■aalysis,    Position    finding. 
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GUIDED  MISSILES  -  Division  12 

AO-413  063     Div.   12 
(TISTA/GEC)  OTS  price  $7.60 

Boeiag  Co.,  Seattle,  Nash. 

AIR  FORCE  PLANT  77  FLIGHT  AITICLE  MASS  PROPERTIES 

IKPORT  FOR  NING  II  MISSILES  712-737, 

by  R.  L.  'braaer.  31  July  63,  71p.  Docuaeat  no. 

D2  13947  4 

Contract  AF04  694  46 

Uaclassifled  report 

Descriptors!   (•Guided  aissiles  (Sarface-to- 
surface).  Height),  Guided  aissile  coapoaeats. 

This  docuaeat  coataias  the  actual  sealaat  weight 
aad  balaace  saaaary  for  Niag  II  aissiles,  the 
weight  effect  of  all  chaages  iacorporated  at 
Plaat  77  aot  reported  ia  D2-13946-X.  aad  a  coa- 
figaratioa  page  for  each  ais'sile  lacladed  ia  this 
report.   (Author) 


AD-413  066     Div.   12,  5 
(TISTP/PCI)  OTS  price  $4.60 

Sylvaaia  Blectrie  Prodaets.  lac,  Halthaa.  Mass. 
GIOUND  ELBCTIONICS  SYSTEM  FOR  MS-133B  (MINUTEMAN). 
25  Juae  63.  1v.  lept.  ao.  HPO  Sill  5  400,  Rev.  1 
Coatraet  AF04  694  261 

Uaclassifled  report 

Descriptors!      (•Telephoae    coaaaalcatioa  systeas, 
Laaaehiag  sites).    (•Data   traasaissloa  systeas, 
Laaachiag   sites),    (•Coaaaad  aad   control    systeas. 
Strategic   Air  Coaaand),    Cables    (Mechanical). 
Desiga,    Galded   aissiles    (Serf ace-to-surXace) , 
Strategic   weapoas.    Coaaaalcatioa  systeas.    Coa- 
aaaicatloa eqaipaeat.    Cireaits.    Noise.    Raages 
(Distaace).    Hardeaiag.    Digital   systeas. 


This  report  prose 
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Network  (MCN);  (2 
(3)  Priaary  Alert 
Order  Priaary  Sys 
Order  Secoadary  S 
Data  Coaaunicatio 
Status  Data  Syste 
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AD-413   070  Div.      12,    17,    25 

(TISTP/FEM)    OTS   price  $6.60 

BAND  Corp.,    Santa  Monica,    Calif. 

BEVIEH  OF   PHYSICAL    PIOCESSES    IN   HYPEIVELOCITr 

IHPACT    AND    PENETRATION, 

by  lobert   L.    BJork.    July   63,    51p.    Kept.    no. 

IM3529PR 

Contract  AF49  638  700 

UBclassified  report 

Descriptors!   (•Hyperveloci ty  projectiles. 
Penetration),  (•lapact  shock,  Metals),  Hetaer- 
ites,  Satellites  (Artificial),  Vulnerability, 
Experiaental  data,  Steel,  Alualnaa,  Plat  plate 
Bodels.  Sheets,  Craterlng,  Melting,  Velocity, 
Teaperatare,  Deasity,  Particle  sise. 

Research  was  conducted  on  hyperveloci ty  iapact. 
Applications  of  the  results  were  aade  to  the 
probleas  of  the  aeteoroid  hasard,  satellite  vul- 
nerability, and  ICBM  defense.   Soae  new  Inforaa- 
tion  in  this  sroa  it  reported  and  soae  of  the 
earlier  work  is  eeapsred  with  recent  experiaental 
data.   (Author) 


Division  12  -  GUIDED  MISSILES 

A0-i13  083      Div.   12,  8,  22 
(TISTP/IHI)  OTS  price  15.60 

Air  Pore*  Mistll*  Test  Caster,  Patrick  Air  Force 

Baae,  Pie. 

THE  AMI  ACCOIACY  PROBLEM, 

by  George  K.  Hess,  Jr.  aid  Charles  I.  Pearee. 

5  Dee  62,  51p. 

AUTC  TDI63  2  Uaclassified  report 

^  Oescriptorsi   ('Gaided  alstlle  tracking  tyi- 
teas,  Calibratloa],  ("Guided  aisfile  raages. 
Calded  aisiile  trackiag  tysteas),  (•Gaided  al<- 
slle  coapaters,  Calibratloa).  (*Gaided  alsslle 
laaachers,  Eleetroaic  recordlag  systeas). 
(•Calded  aiisile  trajectoriei.  Calibratloa), 
Trajectories,  Eleetroaic  scaaaers,  lastraaeata- 
tlOB,  Data  processiag  systeas.  Radar  trackiag. 
Optical  eqalpaeat,  Deslga,  Ships,  Aircraft, 
Tracklag,  Phase  aeasareaeat. 


The  seed  t 
trajectory 
coat  iaaed 
The  paper 
accuracy  p 
Part  oae  1 
tae  provld 
aeasareaea 
aeat,  the 
eeuatered 
suaaary  of 
tioBS  for 
(Author) 


0  evaluate 
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1  aad  expo 

this  situ 
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St raaeatat 
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tiag  error 
ea  aad  iac 
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TO  the  aeearacy  of 
bjeets  requiring 
rlaeatal  attention. 
atloB  as  the  AMR 
ea  la  three  parts, 
t  of  aeearacy;  part 
is  of  trajectory 
io»,  the  eavlroa- 
the  probleas  ea- 
s;  part  three  is  a 
lades  recoaaeada- 
rlaeatal  work. 


k0■4,^3   U2 
(TISTP/JEA) 


DiT.   12 
OTS  prioe  $1.10 


Boelag  Co.,  Seattle.  Mash. 

GUIDED  MISSILE  BODY  SECTION  (STAGE  I  SKIRT). 

Qaallf leatloa  test  rept., 

by  E.  A.  Hughes.   9  Jaa  63,  9p.  Doeuaeat  ao.  02 

12290  3 

Coatract  APOl   6m17   289 

Daelaaslfied  report 

Oeaerlptorsi      (*6Bidod   alsslle    (Surfaee-to- 
■arfaee),    Alrfraae),    (*Alrfraae,    Stractural 
properties),    Reliability,    Tests,    Eavlreaaeatal 
tost,    Aerodyaaaic   loadiag,    Acceptability. 

The    tostiag   perforaed   to   qualify   the   gaided 
alsslle    body   seetloa    (Stage    I    Skirt),    is    pre- 
seated.      Certlf icatloa   of   fall    eoapllaaee   with 
the   qaalif teatioa  roqalreaeata   is   laeladed. 
(Aathar) 


A0-i13   U7  DlT.      12 

(TISTP/AM)      OTS  price   15.60 

Aaaaalttoa   Groap,    Picatlaay  Arseaal,    Dover,    N.    J. 
DKflLOPHNT   OP  SIX   REPAIR   PROCBDORES   FOR   THE 
XH5    HANK   GUIDED    MISSILE    SYSTEM   MARHEAD, 
by  LeoB   J.    Vojaik  and    Max  E.    Guseko.    Mar    63.    U. 
AGPA  Teehaieal    rept.    3073 

Daelassified   report 

Oeserlptorat      (*Gaided  aisille  varhoads, 
HalBtoaaaeo),    (*Gaided  aissiles    (Sarfaeo-to- 
air),    Maiateaaaee),    Soaliag  eaapoaads,   Aralag 
doTlees,   Mater,   Gaided  aliille   eoapoaoats. 
Baadiag,    Coatiags,    Plastle  eoatiags.   Seals 
(Stoppers),   Lockiag  fasteaer  devlees.    Sprays, 
■■tortlght  flttlags,    Plastic  seals. 

Stadias   aere   coadacted    to  develop   repair   preee- 
dares    to   correct    six   probleas   which   arose   dnrlag 
deployMat    of   ZM»  Hawk   Guided   Missile   Systea 
warheads   at    varloas   field    iastallatleas.      The 
six   probleas   werei      (l)   Mater   leakiag    late   the 
eafoty  aad   aralag    (SAA)    cavity  aad  SAA   device 


receptacle   wells,    (2)    loose   discs    la   the   SAA 
llaer   seat,    (3)    loose   S&A   device  aoantlag    iaserta, 
(^)    loose   warhead   aouating    iaserts.    (5)    cracked 
warhead   aounting    lugs,    aad    (6)    cracked  S&A 
liaers.       (Author) 


AD-^13   279  Div.      12 

(TISTP/JEA)      OTS   price   |1.60 

Boeing  Co.,  Seattle,  Mash. 

AIR  FORCE  PLANT  77  FLIGHT  ARTICLE  MASS  PROPERTIES 

REPORT  FOR  MISSILE  63  038  (539). 

by  C.  A.  Hannon.  A  Dec  62,  8p.  Doeuaeat  ao. 

D2  13945  539 

Coatract  AF04  694  46 

Uaclassified  report 

Descriptors:   (*Guided  aissile  coaponents, 
Meight),  ('Height,  Guided  aissile  coaponents), 
Guided  aissiles  (Surf ace-to-sarf ace) ,  Seals 
(Stoppers),  Correctioas. 


*D-413  284 
(TISTM/PCR) 


Div.   12.  23 
OTS  price  $33.50 


Boeiag  Co..  Seattle.  Hash. 

SECTION  IV,  POSITION  DEFINITIONS  QUALITATIVE 

PERSONNEL  REQUIREMENTS  INFORMATION  FOR  HS-133A 

MINUTEMAN  HARDENED  AND  DISPERSED. 

21  Apr  61.  1v.  Docuaent  no.  D2  5859.  vol.  2 

Contract  AF04  647  289 

Uaclassified  report 

Oescriptorsi   ("Guided  aissile  personnel.  Job 
analysis),  Specif ieations .  Guided  aissiles 
(Surface-to-surface) ,  Strategic  weapoas. 
Launching  sites.  Silos,  Military  personnel. 

This  docuaent  contains  a  stateaeat  of  the  geaoral 
features  of  each  posltioa  type  recoaaeaded  for 
the  MINUTEMAN  HAD  Systea  plus  duty  and  task 
stateaents  for  each  position.   (Author) 


AD-413  286     Div.   12,  13 
(TISTM/PCR)  OTS  price  $10.50 

Boeing  Co.,  Seattle,  Hash. 

SPECIFICATIONS  FOR  HS-133A  -  LAUNCH  CONTROL 

FACILITY  -  HF/UHF  ANTENNA  BRICK  AND  MORTAR 

FACILITY 

by  E.  C.  Araaldo.   15  Jaao  62,  1v.   Docuaent  no. 

02  14121 

Contract  AF04  647  289 

Uaclassified  report 

Doseriptors:   ^•Laaachiag  sites,  Speeiflea- 
tioas).  Military  requireaents.  Control  systeas. 
Guided  aissile  (Surface  to  surface).  Strategic 
weapoas.  Construction,  Guided  aissile  aatoaaas. 
High  frequeaey.  Ultrahigh  frequaaey.  Brick, 
CoBcroto.  Pipes,  Steel,  Structures,  Shoeta, 
Paiats,  Fiaishes  aad  flaishiag.  Electrical 
equipaeat,  Soil  aeehaaics. 

Specif icatloas  are  preseatod  for  the  MS-133A  - 
laaach  coatrol  facility  -  HF/UHF  aatoaaa  brick 
aad  aortar  facility.   Teehaieal  provisioas  are 
the  followiBg:   cleariag  and  grubbing,  earthwork, 
exeavatioa,  troaehiag,  filliag.  aad  back  filliag; 
pipe  culverts,  ooaereto,  structural  steel  aad 
aiseollaaeous  aetals.  sheet  aetalwork,  (Geaoral), 
protective  paiatiag  aad  fiaishiag,  bituaiaoas 
priae  coat,  foaciag,  gates,  electrical  work,  soli 
sterilixatioa.   (Aathor) 
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AD-413    287  Div.       12 

(TISTM/PCR)    OTS   price   $6.60 

Boeing   Co.,    Seattle.    Nash.  '' 

IS-133A    SAFETY    ANALYSES    REPORTS.       VOLUME    V. 
OPERATIONAL    GROUND    EQUIPMENT, 
10   Nov    61,    1v.      Docuaent    no.    D2    1229S.    Vol. 
Contract   AFO4  647   289 

Unclassified  report 

Descriptors:   ("Ground  support  equipaent. 
Guided  aissiles  (Surface  to  surface).  Strakb- 
gic  weapons.  Guided  aissile  safety.  Launch  lag 
sites.  Guided  aissile  launchers.  Suspensio 
devices.  Guidance,  Control  systeas.  Coolin 
and  ventilating  equipaent.  Storage  batteri 
Display  systeas.  Control  panels.  Power 
supplies. 

Each  aajor  itea  or  subasseably  of  the  MINUTEUIN 
Ncapon  Systea  will  be  analyzed  for  Safety.  The 
eoapilation  of  the  Safety  Analysis  reports  wijll 
be  in  this  docuaent.  Separate  voluaes  will  i>ie 
ited  to  coapile  analyses  in  all  aaJor  cate- 
gories. This  voluae  reports  on  Operational 
Ground  Equipaeat.   (Author) 


AD-413  322     Div.   12 
(TISTM/PCR)  OTS  price  $19.75 

Boeing  Co.,  Seattle,  Hash. 

TEST  REPORT,  INSTRUMENTATION  FLIGHT  PROOF  TE^ 

(CTLI)  -  (10-20885-1  C/D  RECEIVER  CONFIG.), 

by  J.  Farrell.  9  Apr  63,  1v.  Docuaent  no.  T2  2541 

Coatract  AFQ4  647  289 

Uaclassified  report 

Oescriptorsi   ("Guided  aissile  coapoaeats. 
Tests),  lapaet  shock,  Vibratioa,  Destructokis , 
Huaidity,  Teaperatare,  Gaided  aissiles  (SuR 
face-to-surface).  Strategic  weapoas. 


This  doeaaeat 
night  Proof 
■S-133A  CTLI 
ipecif leatloa 
ceaf igaratioa 
flight  wafer. 
Oily  equipaea 
Tious  Flight 
ited  duriag  t 
i  1  se  aad  aa s s 
eeisisted  of 
ptckaged).  Vi 
Vibratioa  Tes 
Test  Prograa 
urate  systea 
iiseabled  CTL 
The  prograa  1 
ibility  aad  a 
Systea  uader 
eeaditioas  si 
isg  shippiag 
41ing,  storag 


coataias  the  test  report  of  th 
Test  of  the  MRCN  6301  Miauteaaa 
coaf Igaratioa  usiag  the  10-2088; 
Coaaand-Oestruct  receivers.   Tils 
is  represeatative  of  a  naaber  if 
MRCN  6301,  nuabered  above  0000]17. 
t  which  was  not  qualified  in  prs- 
Proof  Testing  was  lastalled  and  oper- 
his  test.   All  other  equipaent  Mas 
slaalated.   The  Flight  Proof  T^at 
the  followlag  tests:   Drop  Test  (Un- 
bratioa  Test  (Noa-Operatioa) .  Flight 
t  (Operatlag).   The  Flight  Proof 
is  iatended  to  assare  and  deaon*- 


desiga  capability  of  the  Boeia 
I  Systea  preparatory  to  flight 
s  iateaded  to  deaoastrate  bath 
cearacy  of  perforaaace  of  the  CtLl 
laboratory  produced  eavireaaeatp 
aalatiag  eaviroaaeats  expected 
to  the  test  site,  aad  duriag  ha 
e.  tostiag  aad  flight.   (Author 
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*0-413   406  Div.       12,    27 

ITISTA/GEC)    OTS    price   $2.60 

"•val   Weapons   Lab.,    Dahlgrea,    Va . 

PRESSURE    MEASUREMENTS    IN   THE   SUPERSONIC    REGlM 

OF  THE   TERRIer   guided    aissile    booster,    aark   (iK 

■CD   0    (X-2^0)    EXHAUST   STREAM, 

by  i.    J.    Halsh,  Jr.  6  Aug  63,  19p. 

X>L  Rept.  ao.  1874        Uaclassified  repor 


GUIDED  MISSILES  -  Division  12 

Descriptors:   (*Guided  aissiles  (Surface  to 
air).  Exhaust  gases).  Base  flow.  Blast.  Pres- 
sure, Stagnation  point.  Supersonic  flow.  Cap- 
tive tests.  Guided  aissile  launchers.  Experi- 
aental  data.  Booster  aotors,  Rocket  aotors 
(Solid  propellant),  Hazards. 

Measureaents  of  stagnation  pressure  were  aade  in 
the  supersonic  region  of  the  exhaust  streaa  of 
the  TERRIER  Guided  Missile  Booster  MARK  12  MOO  0 
(X-240).   Forty  static  booster  firings  were 
atilized  in  obtaining  the  aeasureaent s.   The 
results  of  the  pressure  aeasureaents  are  given 
in  tabular  fora  and  in  contour  plots  extending 
to  an  axial  distance  of  twenty-nine  feet  down- 
streaa  of  the  nozale  exit.   (Author) 


*D-^13  422 
(TISTM/AMS) 


OTS 


Div.   12 
price  $2.60 


Space  Tochaology  Labs..  Inc.,  Redondo  Beach. 

Calif. 

THE  OPERATIONAL  READINESS  OF  A  SYSTEM  SUBJECT  TO 

A  MIXED  MAINTENANCE  POLICY. 

by  N.  Kaufaan.   12  July  63.  23p. 

Coatract  AFO4  694  3 

BSD  TDR63  140  Uaclassified  report 

Descriptors:   ("Maintenance,  Matheaatical 
aodels).  ("Matheaatical  aodels.  Maintenance). 
Operation.  Relinbility,  Equations.  Matheaatical 
analysis.  Inertial  guidance. 
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AD-413  435     Div.   12 
(TISTM/PCR)  OTS  price  $8.60 

Boeing  Co..  Seattle.  Hash. 

MS-133A  SAFETY  ANALYSES  REPORTS.   VOLUME  III. 

MISSILE-BORNE  EQUIPMENT. 

21  Mar  62,  lv.   Docuaeot  no.  02  12298,  Vol  3 

Contract  AF04  647  289 

Unclassified  report 

Descriptors:   ("Guided  aissile  safety,  Gaided 
aissiles  (Surface  to  surface).  Strategic  wea- 
poas. Cables  (Mechanical),  Traiaiag  devices. 
Test  equipaent.  Test  sets,  Tiaing  devices, 
Araing  devices.  Electrolytes,  Guided  aissile 
batteries.  Guided  aissile  coaponents.  Tests. 

Each  aaJor  itea  or  subasseably  of  the  MINUTEMAN 
Heapoa  Systea  will  be  aaalyzed  for  Safety.  The 
eoapilation  of  the  Safety  Analysis  reports  will 
be  ia  this  doeuaeat.  Separate  volaaes  will  be 
used  to  coapile  aaalyses  ia  the  aaJor  categoriesi 
This  voluae  reports  on  Missile-Borne  Equipaeat. 
(Author) 


AO-413  437 
(TISTP/AM) 


Div.   12 
OTS  price  $8.10 


Boeing  Co..  Seattle,  Mash. 

MODEL  SPECIFICATION  -  RAO  PROTOTYPES  FOR  MING 
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Division  12  -  GUUttlD  MISSILES 


j.-i'j  1^ 


II  MISSILES.  S- 133-1000-0-1 

fey  3.    R.  Adaai  aad  0.  0.  Br«a«r.  7  Sep  62,  1*. 

DceaMat  a*.  02  U286  1 

Coatraet  AFOi  6i7  209 

Oaclaaaifiad  report 

Doieriptorit   (•Gaidad  aiiailas  (Sarfaet  to 
■arfaet).  Sptcif Icatioat) .  lattraaeatatiea, 
T«laaattrla9  traaaaittars ,  Gaidad  alitlla  cas- 
faaaatt,  lackat  aators  (Solid  prapaUaat). 
Itaatry  vafeiclaa.  laartial  gaidaaca.  laartial 
■avlgatlaa.  Stagiag.  Dattractora.  Stratagic 
■••paaa. 

Tast  raqalraaaata  far  varlficatloa  of  pratotypa 
XSI-80B  aiaslla  daaiga  aadar  tka  flight  taatiag 
pravitlaas  af  tka  WS-133A  Bataareh  aad  Davalop- 
aaat  Prograa  vara  aatabliikad.   Airboraa  Syitaa 
laqaireaaata  -  lodal  Specif icatioa  S-133-1000- 
0-1  (D2-H286')  cofors  oaly  tka  prodactioa  aad- 
Itaa,  Gaidad  lisiila  Maia  Aiiaablaga,  daliverad 
laaa  GAC  Sactioa  aad  R/V  fraa  Air  Force  Plaat  77. 
Tkia  apeclfieatioa  ( S- 133-1 000-0-1 .  D2-U286-1) 
eerrelatai  tke  plaaaed  variatioaa  la  Miag  II  RAO 
fligkt  aiiaila  coaf igaratioa  by  Ideatif Icatioa  of 
tke  Aaaeciata  Ceatractor  aodel  apecif icatloas  for 
aajar  aeetioaa  of  tke  aiasile  aad  Ita  operatiag 
•akayataaa.   Operatiag  Coaditioaa  -  Test  Direc- 
tlvee  iasaed  la  accordaace  «itk  tke  NS-133A  Gea- 
eral  Tast  Plaa  aill  eatabliak  the  requireaeata 
far  greaad  tests  atiliziag  tke  XSM-80B  aiasile, 
aad  far  aissila  perforaaace  aad  raage  capability 
deaaastratioaa  to  be  fired  froa  aadergroaad 
laaackera  at  exiatiag  teat  aites  aear  sea-level. 
(Aathar) 


Al>-i13  MO     DiT.   12,  22 
(TISTM/PCI)  OTS  price  $8.60 

Boeiag  Co..  Seattle,  Mask. 

MINUTEHAN   STANDARD  OPERATING  PKOCEOURE  ORDNANCE 

DEVICES, 

by  R.  6.  Caley.   17  Oct  60.  1t.   Decaaeat  ae. 

02  9133 

Cea tract  AF04  6^7  289 

Oaelaasifled  report 

Descriptors:   (oAraiag  devices.  Guided  aissiles 
(Surface  te  surface)).  Strategic  weapoas. 
Safety  devices.  Rocket  aotors  (Solid  propel- 
laat).  Boaster  aotors.  Secoad  stage  aotors. 
Tkird  stage  aotors.  Igaitioa,  Destructors. 
Detoaators,  Stagiag,  Test  aetkods,  Guidaace. 
Coatrol  systeas.  Explosives  initiators. 

Tke  purpose  ef  tkis  docuaeat  is  to  provide  a 
single  la,dex  for  all  step  by  step  standard 
operatiag  procedures  dealing  Nith  Inttal latloa, 
tast,  aad  reaoval  of  Miaateaan  Ordaaace  devices. 
Tkis  docuaeat  will  iadex  all  step  by  step  stand- 
ard operatiag  procedures  for  functional  testing, 
lastallatiea.  reaoval  of  Miauteaan  Ordaaace 
devices  aad  baadling  of  aalf uactioas.   Tkis  will 
iaclude  Associate  Contractor  as  well  as  Boeiag 
developed  procedures.   Associate  Ceatractor 
procedures  and  now  Boeing  procedures  will  be 
added  as  tkey  becoae  available.   (Author) 


AD-i13  5U      Div.   12,  9 
(TISTA/GEC)  OTS  price  $3.60 

Aerospace  Corp.,  Los  Aagales,  Calif. 

APPROXIMATE  CALCULATION  OF  RF  ATTENUATION  FOR  A 

LIFTING  RE-ENTRY  VEHICLE, 

by  F.  A.  Vieeate.   11  Jane  63.  33p.  Rept.  aa. 

TDR169  3116  40TN2 

Contract  AFOA  695  169 

SSD  T0R63  112  Oaclassified  report 


Descriptors:   ("Reeatrv  vekicles.  Radio 
frequeacy  iaterfereace) .  (•Hedges,  Radio- 
frequency  iaterference) ,  Attenuatioa.  Lift. 
Boost  glide  vekicles.  Gas  ioaiaatiaa.  Skock 
waves.  Plasaa  skeatks.  Reactioa  kiaetics. 
Matkeaatical  aodel.  Bouadary  layer.  Nuaerlcal 
a  aa  1  y  s  i  a . 
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AD-A13    546  Div.       12 

(TISTP(M)/PCR)    OTS    price   18.10 

Boeing  Co.,    Seattle,    Mask. 

SITE    ACCEPTANCE   TEST    PROCEDURES   LAUNCH   CONTROL 

FACILITY,    MAFB, 

by  D.    J.    Berard.      30   Aag  61,    1v.    Douaent    no. 

D2   9262 

Contract    AFO^  6^7  71^ 

Unclassified   report 

Deseripterst      (*Laancking   sites.    Control 
systeas).    Test    aetkods,    Gaided   aissiles 
(Surface-to-surface),    Strategic    weapons.    Cables 
(Mecbnnical),    Power   sapplies.    Control    panels,  - 
Data    processing    systeas.    Radio    equlpaent. 
Antennas.    Strategic    Air  Coaaand,    Checkout 
procedures.    Ground    support    equipaent.    Radio 
coaaanlcatlon   systeas. 

The   purpose  of  Teluae  III    of  D2-9265   is    to 
present    the   procedures    for    accepance   testing 
required   to    assure   the   proper   operation   of   the 
equipaeat   within    a  Laaneh  Control    Facility. 
The    scope   of   voluae  III    consists   of   procedures 
for    tests    involving   Just    those    equlpaent    wkich 
are    asseabled  witkin   tke  Launck  Control    Facility. 
Section   1    of   tkis   voluae   presents    abstracts   of 
tke   Operation   Ground    Equlpaent    End-itea    test 
procedures    for    acceptance   tests    to   be  condacted 
at    the  Launch  Control    Facility.      Tke   abstracts 
consist    of    the    following    inforaation:    (1)    De- 
scription  of    the    equipaent.       (2)    Prior    test 
requireaents.      (3)   Reference   to    the   Post-asseably 
test    procedures   docuaeat.      (4)    A  general    de- 
scription   of    tke   Post-Asseably    End-Itea  Test. 
Section   2  of  tkis   voluae   presents   tke  detail 
step-by-step   procedures    for   tke   integration 
testing   of    the  Operatienal   Ground    Equipaent    within 
the  Launch  Control    Facility.      (Auther) 


AD-413    547  Div,       12 

(TISTP/AM)    OTS    price   $7.60 

Boeiag  Co.,  Seattle,  Hash. 

SITE  ACCEPTANCE  TEST  PROCEDURES  STRATEGIC 

MISSILE  SUPPORT  BASE  -MAFB, 

by  R.  B.  Chaabarlaia.   15  Jaa  62,  37p.  Docuaeat 

ao.  02  9262  V6 

Ceatract  AFOi  647  7U 

Oaclassified  report 


82 


Descriptors:  ("Checkout  procedures,  Laus 
sites),  Checkout  equipaeat.  Guided  aissil 
(Surface-to-surface),  Grouad  support  equi 
Maintenance,  Quality  control.  Military 
requireaeata. 


(  hiag 

4s 

paent. 


Faactioaal  tast  procedures  for  the  checkout  jof 
aad  for  the  subsequeat  oporatioa  of  the  Stidtegic 
Missile  Support  Base  (SMSB)  at  a  HS-133A  Hdjp 
speratioaal  base  are  preseated.   The  scope 
Voluae  VI  eeasists  ef  tka  ckeckout  ef  tke 
asseabled  equipaeat  la  tka  SMSB  wkick  is  us 
for  the  checkout  of  equipaeat  processed  thrj4ugh 
tke  SMSB  for  asseably  or  utilisatioa  at  a  launch 
facility  of  lauach  coatrol  facility.   (AHthj<(r) 

AO-413  548     Div.   12 
(TISTH/PCR)  OTS  price  $1.60 

Boeing  Co..  Seattle.  Hash. 

AIR  FORCE  PLANT  77  FLIGHT  ARTICLE  MASS 

PROPERTIES  REPORT  FOR  MISSILE  63-054  (562), 

by  R.  L.  Draaer.   11  Jaa  63,  10p.  Docuaeat  M*. 

02  13945  562 

Ceatract    AF04   694  46 

Unclassified  report 

Descriptors:  ('Guided  aissiles  (Sarface-t 
surface).  Height).  Strategic  weapons.  Coa- 
figuratioa.  Sealiag  coapouads.  Tables. 
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This  docaaeat  presents  the  Air  Perce  Pleat 
flight  article  aass  properties  report  of 
reipoasibility  coapoaeats  asseabled  at  Plaa 
for  Miaateaaa  Missile  63-054  (562).   It  coa 
tke  actaal  aass  properties  of  the  Boeiag  c 
poaeats  after  asseably,  a  suaaary  of  all  se 
tdded  to  the  aissile,  aad  a  list  of  the  ser 
saabers  of  all  aajor  coaponents  of  the  aiss 
(Author) 

AD-i;i3  549    Div.   12 
(TISTP/PCR)  OTS  price  $1.60 

Bo«ing  Co..  Seattle.  Hash. 

AIR  FORC£  PLANT  77  FLIGHT  ARTICLE  MASS  PROP{liRTIES 

ItPORT  FOR  MISSILE  63-059(563). 

by  R.  L.  Draaer.  14  Jaa  63.  lOp.  Docuaent  aM. 

02  13945  563 

Coatraet  AF04  694  46 

Unclassified  report 

Descriptors:   (•Guided  aissiles  (Surface 
turface),  Heigkt).  Strategic  weapoas,  Coa 
figuratioa,  Sealiag  coapouads,  Tables 


This  docuaeat  presents  tke  Air  Force  Plant 
fligkt  article  aass  properties  report  of  Bo 
reipoasibility  coaponents  asseabled  at  Plaa 
for  Hinuteaaa  Missile  63-059  '(563).  It  coa 
tke  actual  aass  properties  of  tke  Boeing  co 
poaeats  after  asseably,  a  saaaary  of  all  s 
•dded  to  tke  aissile,  aad  a  list  of  tke  ser 
saabers  of  all  aaJor  coapoaeats  of  tke  aiss 
(Aatkor) 


AO-413  550 
(TISTP/JEA) 


Div.   Ik.  26.  23 
OTS  price  $8.60 


Boeiag  Co..  Seattle.  Mask. 

AMI  MINUTEMAN  SAFETY  REQUIREMENTS, 

^y   J.  E.  Montagae.  10  Apr  61,  1v.  Docuaeat 

02  3892 

Uaclassified  report 

Descriptors:  (•Guided  aissile  safety.  Hi 
tary  requireaents),  (oGuided  aissile  raag 
''•aided  aissile  safety),  Gaided  aissile  pe 
■  oaael.  Haxards.  Lauackiag  sites,  'Quality 
trol,  Moaitors,  Safety,  Guided  aissiles  ( 
face  to  surface).  Solid  rocket  propellaat 
Ckeckout  procedures. 


GUIDED  MISSILES  -  Division  12 

AO-413    551  Div.       12,    26 

(TISTP/PCR)    OTS   price    $12.50 

Boeiag  Co.,    Seattle,    Mask. 

VAFB    ACCEPTANCE/DEMONSTRATION   PROGRAM    PLAN, 

by   G.    B.   Hebb.      16  Apr   62,    1v.    Docuaent    no. 

02    13302 

Contract  AF04  647  757 

Unclassified  report 

Descriptors:   (•Launchino  sites.  Guided  ais- 
fd  sils  (Surface-to-surface)),  Strategic  weapons, 

Traiaiag,  Hilitary  training,  Manageaent  eagiae- 
ering,  Procureaent.  Researck  prograa  adainis- 
tration.  Ckeckoat  procedures.  Test  aethods,    <^ 
Military  requireaents.  Specifications,  Stra- 
tegic air  coaaand,  Air  Force  systeas  coaaand. 
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The  parpose  of  this  docuaent  is  to  define  th 
tasks,  data,  delivery,  and  procedures  requir 
accoaplish  the  Acceptance  and  Del ivery/Turao 
Bctivities  for  the  Minuteaan  facilities  at 
Vaadeaberg  Air  Force  Base  (VAFB)  ia  accordan 
with  the  approved  AFBSD  Exhibit  61-65.   The 
docuaeat  applies  to  the  HS-133A  sites  and 
training  facilities  being  activated  by  the 
Integrnting  Contractor  (Boeing).   Hith  Air  F 
concurrence,  through  approval  of  the  Air  For 
Coatracting  Officer,  this  docuaent  identifie 
all  the  requireaents  for  Acceptance  of'  the 
Asseably  and  Checkout  task,  identifies  the  re- 
quireaents for  deaonstratien  aad  sabsequent 
Del ivery/Turaover  of  the  facilities  at  VAFB,  and 
satisfies  the  requireaents  of  AFBSD  Exhibit 
61-65.   Coapletion  of  the  requireaents  set  forth 
in  this  docuaeat  is  evidence  of  coapliaace  with 
the  aodel  specifications  S-133-110  (VAFB  Adden- 
dua),  S-133-111  (VAFB  Addendua) ,  S-133-112  (VAFB 
Addendua),  S-133-120  )VAFB  Addendua),  S-133-2110, 
and  02-9911 .   (Anther) 


AO-413  577     Div.   12 
(TISTM/AH)  OTS  price  $1.60 

Foreign  Tech.  Div.,  Air  Force  Systeas  Coaaand, 
Hright-Patterson  Air  Force  Base.  Ohio. 
SELECTING  THE  RELATIVE  VALUE  OF  A  CRITICAL  CROSS- 
SECTION  OF  A  NOZZLE  OF  A  LIQUID  ROCKET  ENGINE 
CHAMBER, 

by  0.  I.  Kudria.   18  Juae  63,  13p- 
FTD  TT63  417  Uaclassified  report 

Traas.  froa  Iivestiya  Vysskikk  Uckebaykk 
Zavedeniy,  Aviat sioanaya  Tekkaika,  No.  3, 
pp.  78-88,  1958. 

Descriptors:   ('Rocket  aotor  aozzles.  Desiga), 
(•Rocket  aotors  (Liqaid  propellent).  Rocket 
aotor  nocsles).  Equations,  Pressure,  Coabus- 
tion  chaabers,  Dynaaics. 


AD-413  596     Div.   12 
(TISTA/LSK)  OTS  price  $1.10 

Foreign  Tech.  Div.,  Air  Force  Systeas  Coaaaad, 
Hright-Patterson  Air  Force  Base,  Ohio. 

LAUNCHING  FROM  ORBIT  -  THIS  IS  

by  N.  Varvarov.   6  Juae  63,  8p. 

FTD  TT63  489  Uaclassified  report 

Traas.  froa  Takkaika-Molodeiki,  No.  3,  pp.  6-7, 
1963. 

Descriptors:  (•Veaus  probes,  Lauaekiag). 
(•Laaackiag,  Orbital  trajectories).  Space 
statioas. 
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Division  12  -  GUIDED  MISSILES 


kTK> 


mSTALLATDNS  AND  CONSTRUCTION  -  Division  13 


A0-i13   610 
(TISTP/ni) 


Dlv.      12 
OTS   price  $1.10 


■•^■•vex  C*. ,    Orbaaa,    111. 
SOLID-STATC  ARM   Skft  DIVICS.      PHASE    III. 
■•■tkly  progress    rept.    ■■.    17,    1-31    Nay   63, 
kj  L.   M.    RIcketts.      31    Mmj  63,    2p. 
Ccitraet   DA11    022010^0^8 

Uaelasslfie4   report 

Deseripterit      ('Aralsg   derices,    Gvlded   alsslle 
warheads).    (*S«Ild   state    physies,    Switehlag 
eirealts).    Desiga,    Safety,    Circaits,    Seal - 
eaadaetars   devices,   Tiae   saitches,   Bleetreale 
e^alpaeat. 

The  deaiga,    develapaeat   aad  fabrleatiea  of   three 
aiaatare   eleetraale  Solid  State  Ara  Safe  Devices 
capable    of   faaetloalag   la  varloas   warheads   for 
Aray  aissllos   aader  a  wide   raage  of   eaTlroaaoatal 
eoadltloas   la   reported.     The  first   oatpats   aast 
activate  a   s^alb  at  a   preselected  acceleratloa. 
The   secoad    oatpat    Is    to   have   a   Solid   State 
saitehlag   clrcalt   which  will   provide   aa  electrical 
chaage   of  state   after  the  alsslle   has    traveled  a 
preselected   distaace   froa   the    laaach   site. 
(Aathor) 


AD-413   656  Div.      12 

(TISTP/AW)    OTS  price   |1.60 

Boeiag   Co.,    Seattle,    Nash. 

AIR    FORCE    PLANT   77    FLI6HT   ARTICLE   MASS   PROPERTIES 

REPORT   FOR   RINC   I    IISSILES  731    AND  745, 

by  R.    L.    Oraaar.      7   Aag   63,    lip.    Rept.    ao.    D2 

139*5  731 

Coatraet  AfO*  694  i6 

Caclassiflod  report 

Doserlptorsi   (eCaided  aissilot  (Sarface-to- 
sacface).  ■aiateaaaee) ,  Soaliag  coapeaads, 
Molght,  Physical  properties.  Gravity. 

Tho  aoaiaal  soalaat  weight  aad  bal.ace  ...aary 
for  Miag  I  alsiiles  is  reported.   The  weight 
effect  of  all  ehaagot  iacorporated  at  Plaat  77 
aot  reported  la  02  13944  XXX  aad  a  coaf igaratioa 
page  for  each  alssile  iacladcd  ia  this  report 
are  listed.   (Aathor) 


AD-413  815     Div.   12 
(TISTN/PCR)  OTS  priao  $2.60 


laitioB  Eagiaoeriag  Directorate,  Picatiaay 
Arsoaal,  Dover,  N.  J. 

NOTES  ON  TESTS  OF  INSERTS  USED  IN  HAMK  MARHEAO 
XE5E3. 

by  Richard  E.  Crater  aad  Joba  J.  Dobioc.  Jaly  63, 
25p. 

DA  ProJ.  57  71  3605 
PA  Toehaleal  aoao.  ao.  1171 

Uaelassif led  report 

Oosoriptorst   (•Guided  aissUo  warheads,  Gaidod 
aissilos  (Sarface-to-air)) ,  Guided  aissilo 
coapoaeats,  Low  altitada,  Torqao,  Fractaro 
(■ochaaies),  Plasties,  Araiag  dovicei,  Desiga, 
Safety  devices. 

Tarqaa  tests  wore  aade  oa  threaded  iaserts  of  the 
HANK  Varhoad,  XI5E3  because  of  reported  probleas 
froa  loose  iasorts  aad  cracks  la  the  plastics, 
aad  loose  iaserts  ia  tho  S  A  A  liaor  aad  warhead 
aoaatlag  lags.   Aa  laproved  aethod  of  holdiag  the 
iaserts  la  the  plastic  resulted  froa  these  tests. 
Prodaetloa  ehaagos  ware  aade  iacorporatiag  those 
BOW  desiga  foaturos.   (Aathor) 


AD-413  866      Div.   12 
(TISTE/CAM)  OTS  price  $3.60 

Boeiag  Co.,    Seattle,  Nash. 

QUALIFICATION  TEST  REPORT  FOR  NODEL  SPECIFICA- 
TION  S  133-111-1-46,  AND  QUALIFICATION  SUPPLE- 
MENT I  THEREOF,  ARRESTER.  ELECTRICAL  SURGE 
(SECURITY  SYSTEM), 

by  R.  P.  Carltoa.   16  Jaa  63.  39p.  02  13175  2 
Coatraet  AF04  647  289 

Uaclassifiod  report 

Oescriptorsi   (•Lightaiag  arresters.  Traasi- 
oats),  ("Electric  arcs,  Lightaiag  arresters). 
Electric  discharges.  Test  aethods. 
Specif Icatioas. 


AO-413  872     Div.   12,  9. 
(TISTA/GEC)  OTS  prlea  $4.60 

David  Taylor  Model  Basla,  Hashlagtoa,  0.  C. 

MIND-TUNNEL  TESTS  ON  A  MINGLESS  MISSILE  MITH 

SYMMETRICAL  BLORING  SIDE  JETS  (FLUID  HINgI)  AT 

MACH  NUMBERS  OF  2.16,  2.48.  AND  2.S5. 

by  C.  Carl  Brladle.  Jaae  63,  1v. 

OTMB  Rept.  ao.  AER01055     Oaclassified  report 

Doserlptorsi   (•Gaidod  aissilos.  Jets),  ('Jots, 
Mings).  Model  tests.  Niad  tuaael  aodels.  Aero- 
dynaaic  coaf iguratioas.  Pitch  (Motioa).  Ogives. 
Cyliadrical  bodies.  Schlieroa  photography. 
Suporsoaic  characteristics.  Stability,  Exper- 
iaoatal  data.  Drag. 
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AD-413   898  Div.       12.    7.    13 

(TISTP/JEA)    OTS   price   $7.60 

Boeiag  Co..    Seottle.   Hash. 

LAUNCH    FACILITIES   SYSTEM   —    MANUAL    - 
INSTALLED   SUPPORT   EQUIPMENT   --    POHER 
AND   DISTRIBUTION    —    MALMSTROM   AFB. 
1    July   62.    1v.    D2    13608    2,    vol.    1 
Coatraet   AF04  647   580 

Oaclassified 


FIXED 
GENERATION 


report 


Oescriptorsi   (•Grouad  support  equipaent. 
lastructioa  aaaualsy,  ("Power  supplies, 
LauBchiag  sites;.  Electric  power  productioa, 
Geaerators,  Diesel  engines.  Distribution. 
Coatrol  systea.  Checkout  procedures.  Guided 
aissilos  (Surface  to  surface). 

Tkis  aanual  is  one  of  a  set  of  four  aeaaals 
providing  detailed  iaforaatioa  for  operation 
aad  aaiateaaaee  of  lauach  facilities  fixed 
installed  support  equipaent  systeas  of  the 
VS133A  weapoa  systea  iastaUed  at  Malastroa  Air 
Force  Base.   (Author) 
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AD-413   931  Dlv.      12 

(TISTM/PCR)    OTS   price   $21.00 


loeiag  Co..    Seattle,    Mash. 

IINUTEMAN    MONTHLY    FAILURE    SUMMARIES  -    JULY.    1 

16  Aug    63,    1v.    Docuaeat    ao.    02    5286  42 

Csatracts  AFO4  694   107   aad  AFO4  647  289 

Uaclassified  report 


>&3. 


Deserlptorsi   (•Guided  aissilos  (Surface-tof 
lurf ace) ,  Failure  (Hechaaics) ) .  Strategic 
Noapoas.  Operation.  Checkout  procedures, 
Fsctorlos. 

Tie  failure  data  froa  each  area  are  first  tabU> 
lited  to  show  the  nuabers  of  discrete  failure' 
events  at  tho  Figure  A  equipaeat  level  to  proMide 
qiick  visibility  regarding  trend  as  well  as  a 
brtskdowa  of  the  data  with  respect  to  types  aitf 
causes  of  failures.   Back-up  pages  are  then  piw- 
vided  to  describe  each  reported  failure  event 
reflected  ia  the  tabulatioas.   Those  doscriptioas 
are  also  latoaded  to  relate  the  nuaber  of  spe- 
cific Figure  A  coapononts  replaced  to  restore  the 
Figure  A  to  satisfactory  operatiag  coadition. 
fsilures  classified  as  Priaary  Failure  Eveats 
related  to  equipaeat  uareliabil  ity  aad  are  si^lj 
Jtct  to  corrective  actioa  by  aoaas  of  desiga 
changes.   Hardware  failures  caused  by  faulty 
liitructioas  or  porsoaaol  errors  are  classifil^ 
at  ' 'coatrollable' 'siace  they  caa  bo  coatrollj^ 
bjr  waaagoaeat  actioas.   In  total,  all  of  the 
failure  data  portiaeat  to  replaceable-level  (|^ 
peaents  are  aseful  for  logistics  purposes. 
itparate  sectioa  of  the  report.  Sectioa  I,  p4#- 
Tides  a  saaaary  of  hardware  aad  systea  problifs 
tvidencod  by  tho  failure  data  received  froa  ill 
bates,  together  with  tho  status  of  rosolatioif  of 
tsch  problea.   (Aathor) 


13.   INSTALLATIONS  AND 
CONSTRUCTION 


AD-411    783  Div.      13 

(TISTE/JHS)      OTS   price   $6.60 

Frits  Eagiaoeriag  Lab.,    Lehigh   U.,    Bethlehea, 

Fs. 

INELASTIC  BUCKLING  OF  STEEL  FRAMES. 

L«-Mu  Lu.  June  63,  62p.  Rept.  no.  276  7 

Castract   Noar6lO  03 

Uaclassifiod   report 

Oescriptorsi  (•Structural  shells,  Bucklind 
(Nechaaics))  ,  (•Backliag  (Hechaaics),  Struc|< 
taral  shells),  Naaerical  aaalysis.  Loading 
(Hechaaics).  Elasticity.  Plasticity,  Holds. 
Beaas  (Structural).  Structural  properties. 
Curve  fittiag.  Failure  (Hechaaics),  Tables. 
Hoaoats. 
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AD-411    786  Dlv.      13 

(TISTE/HA)    OTS   price   $11.00 

Do   Leuw,    Gather    and   Co..    Chicago.    111. 

DEEP   EXCAVATION    TECHNIQUES   FOR   SHELTERS    IN 

URBAN   AREAS.       PRELIHINARY    PLANNING   AND   COST 

DATA. 

July   63.    97p. 

Contract  DA49  129ENG507 

Dnclasslfied  report 

Descriptors:   (•Shelters.  Construction). 
(•Underground  structures.  Shelters).  Design. 
Costs.  Urban  areas.  Drainage.  Site  selection. 
Geological  survey.  Civil  engineering. 
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AD-411    808  Div.       13.    25 

(TISTE/OHD)    OTS    price   $2.60 

Rand  Corp.,  Santa  Hoaica.  Calif. 

MINIMUM-NEIGHT  DESIGN  FOR  HOVING  LOADS, 

by  Oliver  A.  Gross  aad  Hilliaa  Prager.  Jaa  62, 

I6p.  RH2887PR 

Coatraet  AF49  638  700 

Daclassiflod  report 

Descriptors:   (*Beaas  (Structural),  Desiga), 
Height.  Flanges,  Mob  beaas.  Load  distributioa. 
Linear  prograaaing,  Hatheaatical  analysis. 
Hatheaatical  aodels. 

The  aain  problea  considered  and  solved  is  the 
ainiaua-weight  design  of  a  horizontal  I-beaa 
of  constant  web  and  variable  flaage  thickness. 
The  beaa  is  siaply  supported  at  one  end  and 
built  in  at  the  other  and  is  designed  to  with- 
stand (in  plastic  flow)  a  coacentrated  vertical 
load  of  fixed  intensity  aoving  slowly  froa  oae 
end  to  the  other.   To  introdace  the  geaeral 
techniques  eaployed.  a  few  discrete  versions 
of  the  problea  are  first  presented  and  solved 
as  1 i near-prograaaing  probleas.  (Author) 


AD-412   342  Div.      13 

(TISTB/JAB)    OTS   price  $11.50 

Aaerican    Inst,    for  Research.    Pittsburgh.    Pa. 
PLANNING    GUIDES   FOR    DUAL-PURPOSE    SHELTERS, 
by   Robert   H.    Saith    and   Hary   Ann   Lasky. 
31    July   63.    148p.      Eept.    ae.   C93   9  63TR 
Coatraet   OCD  OS62  104 

Oaclassified    report 
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Division  14  -  MATERIALS  (NON-METALUC)  AJJATc:/U 


This  deeaaeHt 
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report  laclade 

weapoa  effects 

trol,  water  sa 

tloa.  Bodieal. 

sleepiag  faeil 

•ad  orvaaiBati 

Otseriptorst   (•Shelters,  Radioactive  fallout). 

Civil  defease  sjrsteas.  Radiological  coataaiaa- 

tioa,  Decoataaiaat tea,  Veatilatiea,  Air, 

far  if icat ioa.  Water  Supplies,  Food  dispeasiag, 

Ltghtiag  equlpaent,  Santary  engineering. 

Disposal. 


provides  general  planning  inforaa- 
to  tNe  principal  factors  which  aust 
la  the  developaeat  of  group  fall- 
cilities.   It  discasses  a  nuaber  of 
ds  for  dealing  with  each  factor, 
aced  apon  the  potential  dual-par- 
elllties  usually  available  withia 
tares.   The  iaforaation  which  is 
signed  to  perait  the  shelter 
ect  specific  aetheds  for  aeetiag 
oqaireaeat  according  to  the  needs 
ies  dictated  by  his  particular 
e  plaaaing  areas  discussed  in  the 
t   radiological  protection,  other 
,  toaperatare  and  ataosphere  con- 
pply,  food,  lighting,  fire  protec- 

saaltation,  eoaaunicat ioas, 
ities,  warning  and  shelter  eatry, 
en  aad  aaaageaeat.   (Author) 


40-i12  428     Dtv.   13 
(TISTE/NA}  OTS  prict  $2.60 

Naval  Civil  Baglneoriag  Lab.,  Port  Hueneae, 

Calif. 

CONSTRUCTION    HOBLENS    WITH    PILOT    SANITARY    SYSTEM 

AT   POINT   BAIROV, 

kj  «.    R.    Nahlsta.    24   Jaao  63,    24p. 

Task   T   r015  11    194 

NCEL  TN    512  Caelasslfied   report 

Doseriptorst  (*Saaitary  engineering.  Polar 
ragloaa),  Desiga,  Coastraetlon,  Sewage,  Sea 
■•tor,    Dralaago,    Hoatiag,    Civil    engiaeeriag. 

A  pilot    saaltary    systea  was   desigaed   to    servo 
flvo   faaily  quarters   balldlaga   at   tht   Arctle 
■  ••••roll  Laboratory    at   Pol  at   Barrow,    but   coa- 
■tractloa   probloas    aad   systea   fallaros   have   thus 
far   provoatod   use  •/  the  systva.      Tho  desiga  la- 
eladed   sea  water   latakos,    a  distlllatioa   uait 
aad   dtstillod  water   distribution   systea,    and   a 
son  water    sanitary    sower   systea.      Probloas   oa- 
eountered   iaolado   iasvlatioa   fallaros   caused   by 
ground   water,    pipe    breakage   resulting    froa 
faulty   Joints    and   beatlag  wires,    aad   pipo 
freeilaf.      (Aatboc) 


AD-412   633  Dlv.      13.    U 

(TISTM/TCG)    OTS   prlcw  $1.10 

Naval   Civil    Eagiaeoriag  Lab.,    Port   Hueaeae, 

Calif. 

PRELIMINARY  INVESTIGATION  OF  FLUID  OISTHIBUTION 

SYSTEMS  FOR  TEMPORARY  POLAR  CAMPS. 

by  M.  R.  Neblsea.   28  Juae  63.  8p. 

Navy  ProJ.  Y  F015  11  194 

NCEL  TN516  Daelasslfied  report 

Descriptors!   (*Polar  regloas,  Sanitary  eagi- 
aooriag),  (*Saaitary  eagiaeeriag,  Polar  re- 

Jioas).  ("Water  lapplies,  Civil  engineering). 
*PlBids.  Olstrlbatioa) ,  Steaa,  Steaa  pipes. 
Sewage,  Fuels,  Desiga,  Materials,  Glass  tex- 
tiles, Foaas,  Isoeyaaate  plastics,  Poly- 
•tkyleae  plasties.  Copper,  Iroa  alloys. 

flaid  dlstrtbitioa  aad  eollectioa  liaes  for  polar 
eaaps  are  expeaslre  aad  ansatisf actory.   De- 
tailed iavestigatioa  of  aeaas  of  iaproving  coa- 
voatloaal  designs  Is  reeoaaeaded,  including 
stady  of  liaited  use  of  synthetic  pipe  aaterlals. 


testlag  of  oxlstiag  desigas  aad  oqaipacnt,  and 
developa«nt  of  a  leak  detector.   la  addition, 
radical  redesiga  asiag  aacoaveational  aaterlals 
is  reeoaaeaded  as  the  best  approack  to  a  greatly 
iaproved  systea  for  fatare  use.  (Autkor) 


AO-413  416     Dlv.   13 
(TISTB/MS)    OTS  price  $11.50 

HBO  Dlv.,  Goaeral  Aaericaa  Transportation  Corp., 
Niles,  111. 

ENVIKONMENTAL  CONTROL  SYSTEMS  FOR  CLOSED  UNDER- 
GROUND SHELTERS, 

by  T.  R.  Ckaraaiaa,  A.  i.    Glaeckert,  R.  6. 
Barile  and  J.  D.  Zoff.  Apr  63.  141p.  Rapt. 
MR  1190  30 
Coatract  OCO  0S62  36,  ProJ.  1107 

Uaclassified  report 

Descriptors:   (•Shelters,  Radioactive  falloat), 
(•Eagiaeeriag,  Shelters),  Closed-cycle  ecologi- 
cal systeas,  Coatrol  systeas,  Veati  latioa,  ■- 
Oxygen,  Carboa  dioxide.  Odors,  Gases,  Toapera- 
tare coatrol,  Huaidlty,  Choaical  warfare  ageats. 
Costs,  Safety,  Huaaa  eagiaeeriag. 

The  project  entailed  the  iavestigatioa  aad  cost 
aaalyses  of  ataosphere  coatrol  techaiques  for 
ase  ia  closed  underground  fallout  skelters.   la- 
teraally  located,  self-coatalaod  eaviroaaeatal 
control  systeas  are  required  for  skelter  at- 
aospkere  control  wkeaever  tke  preseace  of  aearby 
outside  fires  precludes  tke  supply  of  outside 
air  to  tke  skelter.   Eaviroaaeatal  coatrol  sys- 
teas wkick  were  evaluated  iacluded  all  coaceiv- 
able  types  of  oxygea  sapply,  carboa  dioxide  aad 
toxic  constituent  reaoval,  aad  toaperatare  aad 
kaaidity  coatrol.   Tke  project  was  divided  iato 
four  principal  categories  as  follows:   (l)  stady 
of  aaa's  pkysiolpgical  eaviroaaeatal  require- 
aeats,  (2)  eagiaeeriag  evaluatioa  aad  aaalysis 
of  all  conceivable  systeas,  (3)  experlaeatal 
iavestigatioas  of  caadidate  systeas,  (4)  appli- 
cation study  for  selectiea  of  tho  appropriate 
systea  for  particnlar  skelter  types,  (Aatkor) 


AD-414  093     Di».   13 
(TISTB/HA)  OTS  price  $1.60 

Naval  Civil  Eagiaeeriag  Lab.,  Port  Hueaeae. 

Calif. 

GRAVITY  VENTILATION  OF  PROTECTIVE  SHELTERS. 

by  Earl  J.  Beck,  Jr.   8  Jaly  63.  12p. 

ProJ.  Y  F011  05  340 

NCEL  TN  N  471  Uaclassified  report 

Descriptors:   (•Skelters.  Veati  latloa)  , 
Desiga,  Gravity,  Exkaust  systeas,  Flaaes, 
Tkeraoolectrieity. 

Tke  obvious  alteraate  to  a  power  operated 
veatilation  systea  for  a  protective  skelter  is 
aataral  draft.   Tke  possibilities,  liaitatloas 
aad  soae  alteraates  for  staple  augaeatatioa  of 
aataral  draft  are  outliaed.   Tkese  laclade  tke 
use  of  a  flaao  ia  a  flue,  botk  witk  aad  witkout 
theraoelectrle  power  generatioa.   A  staple  desiga 
procedure  aad  deaoastratloa  teat  prograa  are 
outliaed.   (Author) 


14.    MATERIALS  (NON-METALUC) 

AD-411  780     Div.   U.  17,  1,  30 
(TISTM/EJH)  OTS  price  $9.10 

Vertol  Div.,  Boeing  Co.,  Mortoa,  Pa. 
HELICOPTER  ROTOR  BLADE  EROSION  PROTECTIVE 


MATERIALS  (NON-METALUC)  -  Division  14 


lATIRIALS,    PHASE    I. 

Ispt.    for   1    Jaly-15   Oct   62. 

Isc  62,  90p.  R296 

Csstract  OAU  177TC836,  Task  IOI214OIAI4I69 

TCIEC  TR62  111         Uaclassifitd  report 

Oeseriptorsi  ^*Rotor  blades  (Rotary  wiags) 
Irosioa),  Deserts,  Helicopter  rotors, 
lavlroaaeatal  tests,  Saad,  Raiadrops,  Staia 
steel,  Polyviayl  chloride,  Isoeyaaate  plast 
Syatketie  rubber,  Plasties,  Nickel  alloys. 
Nickel,  MolybdeauB,  Alloys,  Metals,  Materia 
rilBS,  Tapes. 


rss 

I. 


il 


tks  4  categories  studied  werei   olectroforaed 
lickel  -  BV  43  (aetal),  polyaretkaae  BV  123 
(soaaetal  fila) .  aeopreae  BV  197  (aoaaetal 
liquid),  aad  polyviayl  ekloride  BV  221  (aoaae 
yrtssare  seasitlve  tape).   All  of  tkese  exeep 
tke  polyviayl  ekloride  skewed  adequate  resist 
isee  to  raia  erosioa.   Based  oa  erosioa  test 
ysrforaaaee,  diaeasioaal  aaiforaity,  aerodyna^Ue 
{(Btour  coatrol,  systea  siapllcity,  ease  of 
ipplicatioa  aad  availability,  tke  polyurethaa 
(ila  (BV  123}  Is  eoBSidered  to  be  tke  aost  pr 
sisiag  aaterial  tested.   Ia  goaeral,  tke  best 
issaetals  were  aore  saad  erosioa  resistant  tk 
tks  best  aetals.   Tke  eoaplexity  of  tke  aeckaliUta 
•f  flat  paael  saad  erosioa  was  iadieated  by  t 
■access  attaiaed  witk  resilieat  aaterlals  (po 
srstkaaes  aad  aeopreaes)  aad  very  kard  aateri 
(silicoa  carbide  deposited  oa  grapkite).   Tki 
firtker  supported  by  tke  different  erosion 
^stterns  at  tke  aose  aad  flaak  of  wkirliag-ar 
lyeciaeas  of  differeat  aaterlals.  (Autkor) 


iD-411  802      Div.   14.  31 
,TISTM/EJM)   OTS  price  $2.60 


Bsttolle  Meaorial  Inst.,  Colaabus,  Okie. 

lECHANISM  OF  WATER  ABSORPTION  IN  GLASS-REINFOfCEO 

PLASTICS, 

Osirterly    rept.    no.    4.    1    Apr-28    June   63, 

br  D.    W.    McNeil,    Bailey    Bennett,    aad   R.    I. 

Letslnger.    28    June   63,    16p. 

Ctstrsct    N0bs86871,    ProJ.    SR007  03  O4 

Tiik   1008 

Daelasslfied   report 

Descriptors!      (*Filaaeat   wound  constructlca 
aster),    (•Glass   textiles.    Water),    (•Polyaer 
later),    Absorptloa,    Meckanical    properties. 
Diffusion,    Hydrostatic    pressure.    Cylindrical 
ksdies,    Epoxy   plastics,   Hlgk   pressure   researieh. 

Ei^eriaents   witk    kydropklUc    polyaers    as   aode  I|s 
<tae*strate   tkat    tke   diffusion   rate   of  wter    linto 
tkeie  aaterlals    is    not    perceptibly    acceleratelj  by 
Isereasing   tke   kydrostatlc    pressare   of   tke   lap!*'' 
lies   studies    at    ataospherlc    and   elevated   pros 
lire.      Mechaaical    properties    accoapanles   pro- 
Issgcd    laaerslon. 


*0-411    813  Div.       14.    25 

(TISTM/BRW)    OTS   price    $9.10 

^Kthern    Research    last.,    Birainghaa,    Ala. 

EVALUATION    OF    TENSILE   DATA    FOR   BRITTLE    MATERIMLS 

OBTAINED   WITH    GAS   BEARING  CONCENTRICITY. 

Hsal    rept.    1    Jaa-31    Dec   62, 

■>r  C.   0.    Pears.    Hay   63.    92p. 

'^oMract   AF33   657  7685.    ProJ.    7350,    Task  7350M3 

*$0  TDR63   245  Unclassified   report 

'«port    on    Refractory    Inorganic    Nonaetalllc 

"•terius. 


is 


Descriptors:       ("Bri tt leaess.    Tensile    proper- 
ties),    ("Test    equlpaent.    Gas   beariags), 
Ceraaic   aaterlals.    Graphite,    Alualnua  coa- 
pounds.    Oxides.    Surface   properties,    Voluae, 
Deforaation,    Loadiag    (Mechanics),    Velocity, 
Fracture    (Mechanics).    Teaperature,    Statistical 
analysis.    Theory,    Experlaental   data. 

Using   gas   bearings   to   provide   uniaxial    loading, 
the    ultiaate    tensile    strengths    of    nn    aluaina    aad 
a  graphite   were    Investigated    statistically    at 
70,    1000    and    1 60O    F    and    the    strengths    correlated 
with    voluae.    surface    finish    aad    strain    rate. 
Significant    correlations   wore   found    for   the 
paraaeters    at    aost    levels.       (Author) 


AD-411    838  Dlv.      14 

(TISTM/TCG)      OTS    price   1.50 

Rock   Islaad   Arseaal   Lab.,    111. 

MULTIMETAL   COATING    PROCESS    FOR   COMPOSITE   STEEL, 

MAGNESIUM.     AND    ALUMINUM    STRUCTURES, 

by   Jodie  Doss.    16  May   63,    18p. 

ProJ.    1H0    244OIAIIO 

RIA  Rept.    no.    63    1651 

Unclassified  report 

Descriptors:      (•Coaposite   aaterlals.    Coatings), 
(*Steel,    Coatings),    (•Nagnesiua,    Coatings), 
(•Alualnua  costings).    Structures,    Processing, 
Tin   coatings,    Phosphste   coatings.    Corrosion. 

Alualnua,    steel    and   aagneslua   triaetal    ssseablles 
were    siaultaneously   coated    in   order    to   decrease 
gslvanic    corrosion    and    to    develop   coatings    to    be 
used    for    recoating    structurally    united   coaponents 
containing   dissiailar   aetals.      The   following 
experlaental    solutions  were   utilised   to  coat 
triaetal    asseablies:       st snnate-chroaate, 
phosphate,    st annate-gluconate,    stannate-hypo- 
phosphate,    and    stsnnous   pyrophosphate.      The 
stannous    pyrophosphste    solution    produced    the 
best    coatinas   on   the    asseablies.      (Author) 


AD-4II  845 
(TISTM/TCG) 


Dlv.   14.  i 
OTS  price  $1.60 


Stanford  Research  last.,  Henlo  Psrk,  Calif. 

ACCELERATED  DETERIORATION  OF  ELASTOHERS. 

Quarterly  progress  rept..  no.  4.  1  Hay-31  July  63. 

by  Frank  R.  Mayo,  Kurt'  Egger,  Jorge  Heller,  R.  L. 

Walrath  and  Katherine  Crawford  Irwin.   31  July  63. 

16p. 

Contract  DA18  108cal7216A,  ProJ.  PHU4204 

Unclnssified  report 

Descriptors:   (*Elastoaers,  Degradation). 
(*Polyaers,  Oxidntion),  ("Organic  coapounds, 
Elastoaers).  Cobalt  coapounds.  Catalysts. 
Reaction  kinetics,  Hydrasine  derivatives, 
Synthetis  rubber,  Aainos,  Heterocydis  coapounds. 
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Division  14  -  MATERIALS  (NON-METALLIC) 


of  tks  hytfraslaa  aad  th«  sl«»«r  but  loag-sat- 
talaad  aetioa  of  tko  ■•tal.   Exporiaoatt  oa  the 
p-tkiocretol-iaitiatad  oxidatioa  of  polyiteprene 
■  boil  that  low  eoaeeatratioat  of  this  roagoat 
prodae*  th«  qalokoit  dogradatioa,  bat  that  higher 
coacaatratioai  prodace  larger  effects  after  coa- 
iiderable  delay.   (Aathor) 


AO-411   .5     Oif.   U 
(Tisn  .JH)  OTS  prlee  tU.OO 


I 


rrett  aad  ■bltaey  Aircraft,  lait  Hartford, 

Cobb. 

INVISTIGATION  OF  MAGNETOUYOROOYNAMIC  POWR 

6INERATI0N.   TOLUHE  IV  —  MATERIALS. 

Dec  62.  1v.  2125 

CoBtract  AF30  602  2^87.  ProJ.  5561,  Task  556101 

lAOC  TI62  46^.  rol.  k     Uaclassified  report 

Oescriptorsi   (*Magaetohydrodyaarilcs.  Power 
sapplies).  (•Power  supplies,  Nagaetohydrodyaaa- 
ics)  ,  (*lefractory  waterials.  Power  supplies} 
■lectrodes.  Electric  iasalatioB.  Electrical 
coaductaace,  Resistaace  (Electrical),  Tkeraal 
expaasioa,  Cdapat ibili ty ,  Bibl iograpk ies . 
Berylliua  coapouads.  Magaesiua  coapouads. 
StroBtiaa  coapoaads,  Calciaa  coapouads. 
Zlreeaates,  Oxides. 

Tkis  report  preseats  tke  results  of  aa  iavestl- 
gatiea  of  aaterlals  for  ase  ia  aa  MHO  geaerator 
eperatiag  at  wall  teaperatares  ia  tke  raage  of 
3000  to  i500  F.   Tke  iatrest igat ioa  coasists  of  a 
lyateaatic  evalaatloa  of  proaisiag  aaterials 
selected  after  aa  exteasiTO  literature  survey. 
Tke  pregraa,  wkick  iaclades  kigh-teaperature 
laboratory  aeasureaeats  of  aaterial  properties 
•ad  tke  ckaracteristic  aaterial  perforaaace  uader 
eavlreaaeatal  operatlag  coaditioas,  was  desigaed 
to  select  tke  best  aaterials  for  tkis  kigk  tea- 
peratare  MHO  appllcatloa.   Tke  resalts  preseated 
iaclB^e  tke  experlaeatal  deteraiaatioa  of  elec- 
trleal  resistivity,  tkeraal  expaasioa,  aad 
streagtk  of  several  refractory  coadactors  aad 
iaSBlaters.   Tke  resalts  of  ekeaical  coapatibil- 
Ity  tests  aad  tke  eavireaaeatal  testiag  prograa 
are  also  iaeladed.   Ia  addltloa,  data  Is  pre- 
seated frea  aa  iavest Igatloa  of  teasile  streagtk 
aad  teasile  aedalas  of  selected  aaterial. 
(Aatkor) 


AO-411  929     01».   U,  15 
(TISTVTCG)  OTS  |.'1««  |2.60 

■atervUet  Arseaal .  N  Y. 


ALPHA  CLASSIFICATIt 
by  M.  A.  Sadowsky 
DA  ProJ.  59332007 
Mrr  RP6307 


0*  MICROFIBERS.   PART   1.. 
•:   A   Hassaia.  Apr  63,  28p. 

Ub<  !•   <f led  revert 


Bescrlptorst   (•Fibers.  Msthea.iical  aaalys  ,, 
(•Elasticity,  Fibers),  ("loapesite  aateriait 
Mathoaatlcal  aodols) .  Str^ttes. 

Tke  delta->riBg  kas  beea  pat  tkrougk  tke  accep- 
taaee  test  wltk  fiber  ckaracteristic  (stiffaess 
ezpeaeat)  equal  to  2,  aad  a  liaear  iaexteasible. 
Hap  flexible  fiber  kas  beea  foraed  ia  -.ke 
resBlt.   (Aatker) 


AD-412  336     Olv.   U,  17 
(TI&TK/REB)  OTS  price  |i.60 

Seatkera  Researck  last.,  Blraiagkaa,  Ala. 

THE  DB«ELOPHBirr  OF  HEAT-RESISTANT  PAINTS  FOR 

■STALS. 

Flaal  rept.,  2S  May  62-28  Feb  63. 

15'  Bar  63.  42p. 

Ceatraet  N0w62  0727d 

Daclassifled  report 


Descriptors:   (•Metals,  Paiats).  (•Palats, 
Heat  resistaat  aaterials),  Zlac  coapoaads. 
Oxides,  Hydrogen  coapouads,  Pkospkites, 
Silicon  coapounds,  Metkaaes,  Dioxides,  Coat- 
lags,  Corrosloa  laklbltloa. 

Stadias  were  aade  to  develop  a  protective  paiat 
tkat  could  be  cured  at  a  low  teaperatare  to 
produce  a  keat-reslstaat  aad  corrosloa-reslstaat 
coatiag  oa  aetals.   A  palat-coaslstlag  of  a 
aixture  of  slac  oxide,  dlaetkyl  kydrogea  pkos- 
pkite,  aad  aa  aqaeous  dispersloa  of  colloidal 
slllca-was  developed  tkat  cures  at  aoraal 
teaperatures  to  consistently  produce  coatlags 
tkat  are  hard,  well  beaded,  aad  resistaat  to 
heat,  water,  tkeraal  skock,  corrosloa  by  salt 
spray,  weatkeriag,  aad  aaay  coaaoa  ekealcals. 
Tke  availability  of  aolsture  froa  tke  eaviroa- 
aeat  duriug  tke  early  stages  of  carlag  is 
critical  ia  obtalalng  tke  desired  properties; 
tke  requireaeats  kave  beea  deflaed.   Otker 
paint  systeas  tkat  were  lavestigated  durlag 
tke  stadias  Iaeladed  coablaatloas  of:   slac 
oxide,  dlaetkyl  kydrogea  pkespkite,  aad  etkyl 
acid  pkospkate;  slac  oxide  aad  dlaetkyl  kydrogea 
pkespkite  wltk  kydrated  silica  aad  alaalaa;  slac 
oxide  wltk  dl-a-batylaaiae  pkospkate;  lltkia  and 
beryllla  wltk  orgaao-pkospkoras  coapoaads;  dl- 
aetkyl kydrogen  phosphite  with  boron  glass  frits 
coataiaing  oxides  of  aagneiiua,  slac,  bariaa,  aad 
phosphorus;  aad  slac  oxide  aad  diaethyl  kydrogea 
phosphite  with  several  ref ractory-aetal  powders. 
(Author) 


AD-412  339     Dlv.   U 
(TISTM/AMS)  OTS  price  $3.60 

IlUaols  U.  ,  Urbaaa. 

EFFECT  OF  RESIN  PROPERTIES  ON  THE  FRACTURE  OF 

FRP  LAMINATE  MODELS. 

by  Joha  Mllllaa  Melvla.  July  63.  Up.  Kept.  ao. 

2*9 

Ceatraet  Noar294702.  NRL  PreJ.  62t05  19A 

Uaclassified  report 

Descriptors:   (•Bpoxy  plastics,  Fllaaeat  wound 
construction),  Coaposite  aaterials),  Eabeddiag 
sabstaaces,  Laalaates,  Class  textiles,  Fracture 
(Beckaolcs).  Vstkeaatlcal  aaalysls,  Equatioas. 
Dyaaalcs,  Loadlag  (Meckanlcs),  Load  dlstrlbu- 
tloa.  Stresses,  Skear  stresses.  Models 
(SiaalatloB). 


Tkis  paper 

Is  coacerned  wltk  fi^  effect  of  tke 

f  lexlbillt. 

r  of  epoxy  resia  oa  tke  fracture  nf  a 

aodel  of  a 

FRP  laalaate.   Tke  desiga  of  a  aodel 

uslag  glass  rods  to  represeat  glass  fibers  is 

described. 

a  aatkeaatlcal  aaalysls  of  tke  leads 

la  ladlvldaal  rods  Is  preseated  aad  tke  resalts 

of  teasile 

tests  of  tke  aodel  are  discussed.  Tke 

average  ultiaate  streagtk  of  tke  aodels  uslag  tke 

flexible  resia  was  foaad  to  be  32$  klgker  tkaa 

tke  aodels 

uslag  tke  stiff  aoraal  resia.   Tke 

flexible  resia  aodels  also  exklblted  a  aarkedly 

differeat  aode  of  fracture.   Recoaaendat ions  are 

aade  as  to 

tke  aerlts  of  uslag  flexible  reslas 

la  FRP  laalaates.   (Aatkor) 

AD-*12  353 
(TISTM/BBH) 


Dlv.   U,  25 
OTS  price  $2.75 


Little,  Artkur  D. ,  Inc.,  Caabrldge,  Mass. 
THERMODYNAMIC  AND  KINETIC  STUDIES  FOR  A  REFRAC- 
TORY MATERIALS  PROGRAM, 
ed.  by  L.  A.  MeClalae.   May  63,  132p. 
Contract  AF33  616  7i72,  PreJ.  7350,  Task  7350f>i 
ASD  TDI62  20i,  pt.  2     Uaclassified  repor 


>^ 


TERIALS  (NON-METALUC)  -  Division  14 


Descriptors:      ("Refractory   aaterials,    Tkerfb- 
dynaalcs),    (•Oxidatioa,    Reaction   ktaetlcs)!! 
Borldes,    Carbides,    Oxides,    Hafnlaa  coapounit, 
Zlrcoalaa  coapounds,    Molybdenaa,    Low  presssre 
researck,    Hlgk    teaperatare   research,    Specific 
heat.    Electrical    conductance.    Transport 
properties,    CaUriaeters,    Electroa   diffractioa 
analysis.    Mass   spectroscopy,    Tkeraockeai str| 
Heat    ef   foraatlen,    Pkase   studies,    Dlffaslo^ 
Vspor   pressure,    Fluori natioa. 


Tkeraodynaalc  aad  kinetic  data  wkick  are  required 
ts  describe  tke  ckealcal  bekavlor  of  tke  xlr4l 
esaluB  aad  kafnlaa  carbides  and  borldes  at 
teaperatures  to  3000K  aad  In  ataespkeres  of 
02  +  H20.  CI2,  HF.  F2,  H2,  CO.  NH3,  aad  N2  aU' 
presented.  Preparation  of  klgk  purity  ZrC,  Si02, 
lfB2,  and  HfC  are  described.  Experiwental  li^r 
ttaperatara  beat  capacity  data  for  ZrC  aad  k^^t 
etstent  data  for  ZrB2  froa  *10  to  1126K  are 
presented.  Carreat  status  of  calorlaetrlc, 
tlectron  diffractioa,  equilibria,  and  spectr^^- 
espy   studies   are  reported.      (Autkor) 


*D-*12    407 
(TISTM/TCG) 


Dlv.      U 
TS    price   $2.00 


Nsvsl   Civil   Eagiaeeriag  Lab.,    Port    Hueneae, 

lATER    VAPOR   TRANSMISSION   OF   CONCRETE   AND   OF  it- 

aCGATES. 

30  Juae   63,    70p. 

NCCL  TRR2** 

Uaclassified    report 


Descriptorst  (•Coacret^  Hater  vapor),  ("i^ter 
Tspor,  Traasport  properoes),  Coapressive  >irop- 
erties,  Sodiua  coapounds,  Cklorides,  Ceraa  c 
aaterial,  Reiaforced  coacrete,  Steel,  Part  Ble 
(lie,  Huaidity,  Reinforcing  aaterials.  All-: 
pkatic   coapouads,    Carboxylic   acids,    Ceaeat  iL 

As   investigatioa   was   aade   of   tke    effects   of   ui- 

tcr-eeaent  ratio,  type  of  reiaforcing  steel,  kg- 
iregate  siie,  relative  kuaidity,  coacrete  si  Ice 
positioa,  aad  two  adaixtures,  sodiua  cklorid>|aad 
oleic  acid,  on  tke  water  vapor  transaission  tr 
csBcrete.  A  collateral  iavest igat ion  was  aal^  of 
tke  water  vapor  traasaissioa  of  aggregates,  itid  a 
itady  was  aade  of  tke  growtk  of  sodiua  cklor  He 
•hisker  crystals  oa  concrete.  Hater  vapor  t  bns- 
aiisioa  rates  were  found  to  decrease  witk  aa  jin- 
crease  in  strength  of  concrete  (decreased  wa>r- 
ceaeat  ratio),  an  increase  ia  aggregate  size  and 
tke  presence  of  sodiua  chloride.  Rates  appe  ired 
to  decrease  with  an  increafe  ia  relative  haaili- 
ty,  but  the  data  were  inconclusive.  The  rat  •is 
•ere  fouad  to  be  iadependent  of  the  type  of  Fin- 
forcing  steel  aad  tke  abseace  or  presence  of 
oleic  acid.  Tke  water  vapor  transaission  ra  ts 
of  aggregates  were  found  to  be  lower  tkan  th! 
•oter  vapor  traasaissioa  rates  of  coacrete.,  kut 
•*rc   of   tke    suae   order    of  aagaitude.       (Autko|-| 

AO-412   ^99  Dlv.      U,    17 

(TISTM/AMS)    OTS    price  $1.25 

i*ck   Island    Arseaal    Lab.,    III. 

CU.V4NIC    PROTECTION    BY   METAL    SPRAY    METHOD, 

kjr  J.    Knanlsku.      1    May   63,    ^Sp. 

D*  ProJ.    1    H   0   2i401    A   110 

ilA  63   U19  Uaclaaslfled   report 

Descriptors!      (•Flaae    spraying.    Metal    coatHgs), 
(*Metal   coatlags,    Flaae   spraylag),    ("Corroi^on 
Ishibition,    Metal   coatings).    Steel,    Aluain«|i, 
■■■gneslua,    Stainless    steel.    Copper,    Corrosj»n, 
Adkeslon,    Tin,    Salt    spray   tests,    Experiaentbl 
'■ta,    Alualaaa  coatlags,    Coatlags,    Protect^^e 
treataeata. 

Tko  wetal    flaae-spray   aethod   of    appllcatloa  \\\% 
■(•d   to   develop   tecknlqaes,    wkereby   bi-aetal 


[• 


lUf. 


\ 


Janctions  way  be  treated  with  aa  optlaua  coating 
to  coabat  galvanic  corrosion.   Steel,  aluainua, 
and  aagneslua  panels,  and  steel,  aluainua, 
aagnesluB,  stainless  steel,  and  copper  ' 'buttons* • 
were  used  In  waking  up  tke  corrosion  couples. 
A  successful  procedure  to  produce  reliable 
adbesion  was  developed.   Hkere  good  adkesion 
procedures  were  aaintained.  excellent  galvanic 
corrosion  resistance  resulted.   Pure  tin  aetal- 
sprayed  coatings  proved  superior,  generally, 
to  aluainua  (5056)  aetal-sprayed  coatings  as  a 
guard  against  galvanic  corrosion.   Correspond- 
ing test  panels  were  exposed  In  tke  b%   salt  spray 
(fog)  cabinet  and  outdoors.   Tkere  was  a  correla- 
tion between  tke  results  obtained  in  the  salt 
spray  (fog)  test  and  the  outdoor  test.   (Author) 


AD-*12  500 
(TISTM/TCG) 


Dlv.   U,  4' 
OTS  price  $.75 


Rock  Islaad  Arsenal  Lab.,  111. 

THE  PHYSICAL  PROPERTIES  OF  VULCANI2ATES  BASED  ON 

NBR/SBR    BLENDS. 

by  Z.  T.  Ossefort.  13  May  63.  21p, 

DA  ProJ.  IH  02U01A110 

RIA  Rept.  no.  63  157* 

Uaclassified  report 

Descriptors:   (•Elastoaers.  Mechaaical 
properties^  (•Vulcaaisates.  Mechanical 
properties),  (•Organic  coapounds,  Elastoaers), 
Butyl  rubber.  Nitrile  rubber,  Styrene  plastics 
Agiag  (Materials),  Oils,  Antloxldaats. 
Brlttleness. 

A  study  was  aade  of  the  properties  of  vulcaai- 
sates prepared  froa  blends  of  ni trl le-butadiene 
rubber  (NBR)  and  styrene-butadiene  rubber  (SBR) 
elastoaers.   Resistance  to  petroleua  oils,  age 
resistaace,  including  ozone  resistance,  proper- 
ties at  low  teaperatures,  aad  processabili ty  Mere 
eaphaslzed.   Ratios  of  NBR/SBR  froa  zee  to  one 
huadred  perceat  (at  increaents  of  twenty)  were 
studied  using  three  curing  systeas,  viz..  sulfur 
plus  accelerator,  accelerators  only,  and  dicuayl 
peroxide.   The  inforaation  preseated  should  be 
of  value  in  selecting  elastoaeric  coapositioas 
to  aeet  difficult  Aray  aeeds.   (Autkor) 


AD-412    5U  Div.       U,    30 

(TISTM/TCG)    OTS   price  $2.60 

Naval   Ordnance  Lab.,    Hklte  Oak,    Md. 

INTERNAL    STRESSES   DEVELOPED    IN    AN    EPOXY   RESIN 

POTTING   COMPOUND   DURING    LONG    TERM    STORAGE, 

by  Doris  V.  Steele.   June  63,  23p. 

NOL  TR62  79  Unclassified  report 

Descriptors:   (*Epoxy  plastics,  Eabedding 
substances),  (*£abedding  substsnces,  Epoxy 
plastics),  (•Stresses,  Test  aetbods).  Aging 
(Materials).  Hardness,  Elasticity,  Polyaerlsa- 
tlen.  Storage,  Strain  gages.  Transducers. 

Test  aetkods  and  1 nstruaent ati on  were  developed 
to  aonltor  internal  stresses  in  epoxy  reslas  by 
strain  gage  teckniques.   Tke  work  reported  is  for 
tke  final  test  saaple  only,  and  is  indicative  of 
tke  stresses  developed  on  a  plotted  transducer 
durlag  tke  polyaerlsation  of  the  epoxy  resin  and 
by  theraal  cycling  of  tke  potted  unit  at  inter- 
vals of  storage  tiae.   Test  results  skew  tkat  tke 
•tresses  developed  during  tke  first  70  hrs  of 
rooa  teaperature  polyaerlzatton  reached  900  psi 
la  axial  coapresslon  on  the  transducer.   Further 
polyaerlsation  during  storage  increased  tke 
stress  to  2300  psi  after  12  aos.   Tkeraal 
cycling  developed  approxiaately  10,000  psi  In 
coapressive  stress  at  -54  C.   These  stresses 
were  relieved  at  71  C  but  reappeared  at  the  lower 
teaperatures  upon  subsequent  cooling.  (Author) 


Division  14  -  MATERIALS  (NON-METALUC) 


AO-412  684     Oiv.   1i,  25 
(TISTM/IJB)  OTS  prio*  13.00 

G«a«ral  Claetric  Cp..  Ciaeiaaati,  Ohio. 
THORIUM  OXIDE  -  DIFFUSION  OF  OXYGEN,  COMPATIBIL- 
ITY MITH  BOBIOES.  AND  FEASIBILITY  OF  COATINC 
BOBIOBS  BY  PYROHYDKOLYSIS  OF  METAL  HALIOES. 
B»pt.  for  Apr  63-i»mt   63, 

By  M.  S.  Edwards.  A.  F.  Kasaaberg.  aad  J.  T. 
Bittal.  Jaly  63.  142p. 

Caatract  Ar33  657  8470.  PraJ.  7350,  Taik  735001 
ASO  TDI63  635  Uaelastifiad  rapert 

■apart  aa  Bafraetory  laorgaaie  Naaaatallie 
■atariala. 

Bascriptarit   (•Grapkita,  Bafraetory  coatiags), 
(*Bafractary  aatarialt.  Craphita),  (•Rafrac- 
tary  eoatiagt,  Crapkito).  (*Oxygoa,  Oiffaaioa) , 
Tkariaa  eaapoaads,  Boridaa,  Dioxide*.  Cklor- 
idaa,  Higk-taaparatura  raiaarck.  Vapor  platiag. 
Oiffasioa,  Coapatlbility. 

■aaiaraaaats  af  salf-di.ff asiaa  af  oxygea  la  Tk02 
■ara  coaplicatad  by  sloa  oxckaago  at  tko  mrfacc. 
Tka  aaaaurad  values  of  tka  diffusioa  coefficient, 
0,  raaga  froa  1.8  x  10  to  tka  -13tk  power  sq 
ca/sec  at  800  C  to  3.5  x  10  to  tke  -8tk  power  sq 
ca/sec  at  1500  C.   Tka  rate  constaat  of  the 
sarfaca  reactioa,  K,  raagad  froa  6.8  x  10  to  tke 
-lOtk  power  sq  ca/sac  at  800  C  to  1.3  x  -lOtk 
power  sq  ca/sae  at  1500  C.   Atteapts  to  deposit 
dease  iapervioas  layers  of  Tk02  oa  selected  solid 
boridaa  by  pyrokydrolysis  of  TkC14  were  es- 
saatially  aasaccessf al.   Coaaercially  available 
barida  saaples  wkick  ware  tested  reacted  witk 
Tk02  at  teaparataras  ia  tka  range  2400  to  2600  C. 
Tke  boride  saaples  also  reacted  witk  grapkite  ia 
tke  teaperatura  raage  of  2400  to  2700  C.   Be- 
caase  of  tkasa  reactions,  a  graph  ite-boride*- 
tkoria  systea  will  be  usefal  for  only  1 laited 
tiaas  at  taaperataras  above  2400  C.   (Aatkor) 


Al)-412  739     DiT.   14,  12,  27 
(TISTAASK)  OTS  price  12.60 

Naval  Ordnance  Lab.,  Vlilte  Oak,  Md. 
AN  APPROACH  TO  ABLATION  MATERIALS  STUDY, 
y  0.  Caaa,  B.  Hartaann,  F,    3.    Konbek  and 
Robert  Baraat.  22  Apr  63,  1v. 
NOL  TR63  100  Unclassified  report 

Dascriptorst   ('Rocket  aotors  (Solid  propel- 
laat).  Ablation).  (•Heat  sklelds.  Ablation), 
Heat  traasfar.  Test  aethods.  Test  eqaipaent, 
electric  ares,  Tkeraal  Insnlatioa,  Materiala, 
Reentry  veklcles. 


^: 
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AD-412  758     Div.   14 
(TISTM/AMS)  OTS  price  $2.60 

Horisaaa  lac..  Clavalaad.  Ohio. 
REINFORCEMENT  OF  NICKEL  CHROMIUM  ALLOYS  MITH 


SAPPHIRE  WHISKERS, 
latarla  rapt.  ao.  3. 
by  Robert  H.  Kalsay. 
Coatraet  NOw630138 


29  Har-28  Jaaa  63. 

25  Jaly  63.  21p. 

Uaelasalflad  rapart 


Daseriptarsi   (•Caapasita  aatarlala.  Caraaie 
fibers),  (•Raiafareiag  aatarlala.  Caraaie 
fibers),  (aceraaic  fibers,  Raiafareiag  aatarl- 
ala). Powder  aetals,  Oxygaa.  Alaaiaua  eoai- 
panada.  Oxides,  Iraa,  Fibers,  Teasile  proper- 
ties, Matalorgaale  caapauads,  Coatiaga,  Matal 
coatiag;^  Niekal.  Boadiag.  Nickel  allays, 
Ckroarua  alloya,  Alaaiaaa,  Daoxidatlaa  (Matal- 
Inrgy).  Sapphlraa,  Haatlag,  Maaafaeturiag 
aetkoda. 
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AD-412   769  Div.      U.    31 

(TISTM/TCG)    OTS  price   H.IO 


N.  Y. 


Naval  Applied  Sciaace  Lab..  Brooklya, 
PATROL  CRAFT  (HYDROFOIL).  PCM-1 . 
2  Aag  63.  5p. 
NYNS  ML  Lab.  Project  4759  14 

Uaclaaaified  report 

Descriptors!   (•Coatiags,  Corraaiea  iakibltiaa), 
(•Cavitatioa,  Crosioa),  ( •Aatifoul lag  coatiags, 
Paiats).  Foils.  Flapa.  Mariaa  rudders.  Pro- 
tective treataeats,  Halocarboa  plaatics. 

Cavitatioa  erosiea  resistaat  coatiags  were  applied 

to  foils,  struts,  flapa  aad  rudders.  Coaditioa 

after  atatic  iaaersioa  for  four  aaatk  period 
was  observed.   (Autkor) 


AD-412  801     Div.   14 
(TISTM/EJH)  OTS  price  $3.60 

Harris  Researck  Labs.,  Masklagtoa,  D.  C. 

ACCELERATED  DETERIORATION  OF  TEXTILES. 

Fiaal  rapt.  1  Apr  61-30  Apr  63. 

by  Ckarles  A.  Rader  aad  Aatboay  H.  Sckwartx. 

30  Apr  63.  21p. 

Coatraet  DA18  108CML6606 

Uaclassifled  report 

Descriptorss   (*Cottea  textile'r,  Oegradatioa) , 
(*Nyloa,  Dearadatioa) ,  (*Celluloslc  plastics, 
Degradatioa; ,  ('Degradation,  Textiles),  Ceries 
coapounds.  Copper  coapounds,  Iron  coapoaads. 
Nitrates,  Nitrites,  Pkotockeaistry,  Sodiaa 
coapoaads.  Catalysis,  Ultraviolet  radiatioa. 
Cklorides,  Sprays,  Meckaaical  properties. 

Stadias  af  tke  accelerated  degradatioa  of  cettoi 
aad  aylon  textiles  were  coadacted  aloag  tkree 
aajor  llaes  of  lavestlgatieat   (l)  A  variety  of 
coapoaads  were  tested  as  degradatioa  preaoters 
aa  ayloa  aad  cottoa  (2)  Tke  pketodegradatloa  of 
eellalose,  accelerated  by  varioas  additives, 
la  particular  aitrite  ioa,  was  studied.   (3) 
Metkods  were  studied  for  applylag  degradatioa 
accelerators  to  fabrics.   (Aatkar) 


90 


a-O^   840  Div.      14 

TISTM/TCG)    OTS  price   $.50 


iMk   Islaad  Arseaal   Lab..    111. 

iTALUATION   OF    ELASTOMERS   FOR    POTENTIAL    USE   AT 

CITOGENIC    TEMPERATURES, 

k;  J.    0.    Ruby.       13  May    63.    20p. 

li  ProJ.    1H0    24401A110 

HAL   Rapt.,    ao.    63   1573 

Uaelasslfied   report 

Oescriptorsi      (•Elastoaars,    Bri ttleaess) , 
(•Syatketie   rubber,    Bri tt leness) ,    ( *Cryogenid<i 
llastoaers),    (■Orgaaic   coapouads,    Elastoaars) 
Law  taaparatara   rasaarck,    Rabbar,    Styraaa 
plastics.    Palyetkylaaa  plasties,    Silieoaa 
plastics,    Isocyaaata  plasties.    Elasticity. 
Laberatory   aqaipaaat,    Vulcaalsatas. 

Tkt  purpose   of   tkla  work  waa   to  detaraiaa  tka 

Uaeit    teaperatare   at   wklck   a   variety    of   rubbei 
ttleaaisatas    aad   otker   aoaaetallic   aaterials   wUl 
rsaaia   aoabrittle   aad   flexible   and   exfcibit 
asperate   recovery   froa   applied   deforaatiea. 
Tks  operatioa   af   a   aeckaaically   refrigerated   li^ 
tsaperatura   test   eablaat   useful    at    teaperatura^ 
<MB  la  -320  F    ia   described.      (Autkor) 


IO-i12  859  Div.      14,    26,    17 

(TISTM/AMS)   OTS   price  #1.60 

lesdix  Products  Div.,    Baadlx  Carp.,    Seutk   Bead 

lU. 

SnENGTHENING  OF   CHROMIUM-MAGNESIA   COMPOSITES. 

Iitsria  rapt.    ao.    2.    1    Apr-31    May   63. 

kf  G.   C.    Reed.    14  Juae  63.    13p. 

Caatraet   N600   19    59647 

Uaclaaaified   rapart 

Dtscriptorsi      ("Coaposite  aaterials,    Extrusiya), 
(*Extraslea,    Coapoaite  aatarlala),    (*Ceraale 
aaterials.    Coaposite  aaterials),    Ckrealua, 
Dactility.    Alleya,    Tongkneaa.    lapacl    skock. 
Tensile   properties.    Analyais.    Magaeslaa  cea- 
peuads.   Oxides,    Mlcrostructure.    Densities, 
Transition   teaperature,    Titaaiua,    Powdera. 

t  prograa   aiaed   et    atrengtheni ng   ckroalua-ceraUle 
cMposites   by    alloyiagia   deacribed.      The   aote  i 
ttiiile   prepertiea   of  Chroae-30  were   previeual r 
efilaated    at    aavaral    atreaa   concentratioa    love 
Ixtrasiens   ware   prepared   for   evaluatiea  of   sevMral 
esapesi  tional    aad   proceaalng   variablea    aiaed   el 
laprevlng   ductility    prior    to   initiation   of    tke 
•Haying    atudy.      Tke   lapect    and    tensile   proper- 
Uss  exkibited   by   tkese   extrusions   keve   now  be  ip 
Otaralaed   aad   ara   rapartad   karela.      Parti aaat 
ckaaieal    aaalyaaa   ara   alee   reported.      Tke   beat 
lapraveaeats  ware  abtalaad   by    raduclag   tka  aagf 
•ttta  content.      Tke  ceapeund  containing   tkree 
Milkt    perceat   aagaeala   exkibited  45t   tenaile 
tltigation   at    rooa   teaperature.      It   was   decldall 
tkit   these   results   warranted    further   atudy   befira 
itirtiag    tke   alloy   phaae  of   thia    prograa.      Four 
ktlltts   repreaenting   other    low  aagneai  a   percenl- 
>9*t  kave   been   prepared   fo^   tkla   Durposa.    (Aatiir) 


MATERIALS  (NON-METALUC)  -  Division  14 

Descriptorsi   (•Pelyaers,  Stresses),  (•Plastics 
Creep),  ('Orgaaic  ceapouada,  Plaatics),  Re- 
laxatioa  tiaa.  Viscoelasticity,  Acrylic 
raslas,  Styraaa  plastics,  Tables,  Test 
aetkods. 


u. 


»»-;i2  871     DIv.   14.  25 
(TISTM/TCG)  OTS  price  12.60 

rrick  Ckaaieal  Lab.,  Prlacetoa  0..  N.  J. 

■ASTER  CURVES  FOR  SOME  AMORPHOUS  POLYMERS, 

kr  H.  Takakaskl.  M.  Skea,  R.  B.  Taylor  aad 

V  r.  Tobolaky.   July  63.  24p.  Taekaical  rapt 

ILT61 

Csatract   Near1858  07,    ProJ.    NR356  377 

Uaalasslflad  rapart 


I 


Master  curves  for  pelystyreae,  polyaetkyl 
acrylate  aad  polyaetkyl  aetkacrylate  ia  stress 
relaxatioa  are  reported.   Tke  aetkod  used  to 
obtaia  a  wide  raage  ia  aodulus  is  to  coabiae 
tersioaal  ereep  data  for  kigk  aedalus  regieas 
witk  dlreet  stress  relaxatioa  data  for  lew 
aodali.   Tke  coapoaite  earves  obtaiaed  are  coa- 
pared  witk  existiag  literature  data.   Tke 
aaster  carve  for  polystyreae  obtaiaed  by  a  ball 
ladaatatiaa  aatkod  is  also  reported.   Ckaraeter- 
istic  viscoelestic  paraaeters  derived  froa  tke 
data  are  tabulated.   (Autkor) 

AD-412  906     Div.   U.  25 
(TISTM/TCG)  OTS  price  $1.10 

Frick  Ckealcal  Lab..  Prlacetoa  U.,  N.  J. 

STRESS  RELAXATION  OF  MONO  AND  POLYDISPERSE 

POLYSTYRENE, 

by  A.  V.  Tobolsky,  R.  Sckaffkauser  aad  R.  Bokae. 

Aug  63.  3p. 

Coatraet  Nonr1858  07.  ProJ.  356  377 

ONR  TR  RLT63  Unclassified  report 

Descriptors:   ("Styreae  plastics.  Stresses), 
(•Stresses,  Styreae  plastics),  (•Plastics, 
Relaxatioa  tlae),  (•Orgaaic  coapounds.  Styrene 
plaatics),  Pelyaers,  Molecular  weigkt, 
Syatkesis  (Ckealstry),  Distributloa. 


AO-412   922  Div.      14.    4 

(TISTM/TCG)    OTS   price   $4.60 


Oalon   Carbide    Plastics  Co.,    Bound   Brook,    N.    J# 

RESEARCH    ON    IMPROVED    EPOXY    RESINS. 

Quarterly    progress    rept.    no.    1,    1    May-31    July   63, 

by   J.    J.    Madden.    D.    P.    Norris.    R.    F.    Sellers 

and   S.    G.    Saitk.    1    Aug   63.    37p. 

Contract  Noar4172  OOX 

Uaclaaaified  report 

Deacrlptera:   (•Epoxy  plaatica.  Molecular 
•tructure),  (•Castings,  Epoxy  plastics), 
(•Filaaent  wound  construction,  Plaatics). 
(•Organic  coapounda.  Ethers),  Reinforcing 
aaterials.  Coapressive  properties.  Fracture 
(Mechanics),  Deforaatiea,  Tkeraal  stresses. 
Tensile  properties.  Shear  stresses.  Structures, 
Syathesis  (Cheaistry),  Processiag,  Chroaato- 
graphic  analysis.  Heating,  Mechanical  preper- 
tiea, Polyaers,  Underwater  equipaent. 
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novel  diepos 
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ep  subaergen 
se  novel  die 
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is  to  define  tke 
ide  aolecular  can- 
al properties  of 
step  in  providing 

filaaent  reinforced 
ce  structures.   Pre- 
posides  and  isolatlea 
ent  quantities  for 
roperties  of  caat 
d.   Progreaa  on 

is  presented  along 
opoaed  teating 


AD-412  980      Div.   U 
(TISTM/TCG)  OTS  price  $1.60 

Naval  Applied  Science  Lab.,  Brooklya,  N.  T. 

LAMINATES  AND  ELASTOMERS  UNDER  DEEP  SUBMERGENCE 

EXPOSURE. 

Fiaal    rept..    4  Apr-25  Jaly  62. 

15  Aug  63.    1v. 

NASL  Rept.  ao.  6366     Uaclaasifiad  rapart 


91 


Division  14  -  MATERIALS  (NON-METALLIC) 


0«tcrlpt*rii   (•Laalaatci.  Expetiire).  (•Clat- 
t«B«ri.  Cxpoaara),  (•Polyettar  plattlca, 
raaaa).  (•Dadarvatar,  Expasara),  Syathatic 
rabbar.  Rabbar  caatlaga.  Itaeyaaata  plattica, 
Baadiag.  Staal.  Filaaaat  saaad  coaatractiaa, 
Cpaxy  plaatics,  Hachaalcal  prapartiaa,  Ocaaaa. 
Dtgradatiaa.  Adhtalaa. 

flaatie  laalaataa,  faaaa,  elattaaerlc  cavariaga 
aid  0-rlaga  ta  tba  0.  S.  Naval  laaaarch  Labara- 
tary  wara  aabjaatad  ta  daap  aabaargaaea  axpaaara 
ta  dataralaa  tba  affaet  af  aacb  axpasara  oa  tba 
pbyaleal  aad  ■aebaaieal  prapartiaa  af  thaaa 
Mtariala.   Tba  apaaiaaaa  vara  axpaiad  la  tba 
Taagaa  af  tba  Ocaaa  at  a  daptb  af  5700  faat. 
Tbaaa  aaaplaa  «ara  raaavad  at  tba  aad  af j111 
daya.   (Aatbor)  ' 


AO-iU  00$     Dlv.   U 
(TISTP/AMS)  GTS  prica  $.79 


Saa  Fraacisco, 


Naval  ladiological  Dafaasa  tab. 

Calif. 

TUIIAL  DIFFUSiriTY   lEASUREHENTS  ON   METALS  AND 

CERAMICS  AT   HIGH  TEMPERATURES. 

Rapart    far    27  Fab-19  Dae   62, 

by  R.    L.    Radkia.    Jaaa   63.    I6p. 

Prej.  7360.  Taak  736001 

ASO  TOR62  24.  pt.  2       Daclacslfiad  rapart 

Daicriptarat   (•Tbtraal  dlffasioa.  Caraale 
■atarialiK  (•Caraale  aatarials.  Tharaal 
dlffailoa) ,  Barylliaa  coapoaads,  Oxldai.  Ala- 
alaaa  eoapoaadi,  Magaeiiua  coapouadi,  Higb 
taaparatara  raiaarch.  Tberaal  caadactivity. 
Spaelfic  haat.  Tait  aqalpaaat.  Tast  aatboda. 
Splaala,  Eqaatlaat.  Claaa. 

Tba  U.  S.  Naval  Radiological  Oefaaia  Laboratory 
flasb  aathod  af  aaatariag  tharaal  dlffaiivity  ha* 
btaa  axtaadad  to  caraaiei  at  high  taaparatarai. 
Savaral  problaaa  aaeaaatarad  la  applyiag  this 
taebalqaa  to  earaales  ara  diacassad:   aaaaly. 
baatiag  tba  aaaplaa  to  a  aalfora  taaperatare  over 
tba  aaapla  faca;  ovarcoalag  tba  traasparaacy  of 
tba  ipaclaaaa  ta  tba  radiatloa  froa  tha  xaaoa 
flash  laap;  aad  corraetlag  for  radiatloa  heat 
lasses  froa  law  tharaal  coadactivlty  caraale 
spaciaeas  at  higher  teaperatares.   Measureaeats 
af  the  tberaal  diffasivity  of  the  followiag  aata- 
rials are  reported  ap  to  the  teaperatares  iadi- 
catadt   Pyroceraa  No.  9606  (1160  C) .  Pyroearaa 
Na.  9608  (1210  C) .  Pyroceraa  No.  9690  (1150  C) . 
barylliaa  oxide  (1780  C) .  alvaiaaa  oxide  (fear 
types)  (1730  C)  .  aagaasiaa  oxide  (two  types) 
(1370  C)  aad  t«e  splaels  (1630  C) .   Heat  eapaeity 
data  have  baea  obtaiaed  ea  Pyroearaa  N«.  9608  be- 
taeea  roea  teaperatara  aad  650  C.   (Aatbor) 


AD-i13  032     Div.   U,  17 
(TISTM/BRM)  OTS  price  |6.60 

Defeaea  Metals  laferaatiea  Caater,  Celaabas, 

Ohle. 

SELECTED  ACCESSIONS. 

eeap.  by  Patrieia  B.  Plate.   Jaaa  63.  52p. 

Ceatract  Ar53  616  77i7,  PraJ.  2  8  8975 

Uaelaaalfled  rapert 

Deseriptarat   (*Blbliegrapbles,  Materials), 
(•Matarlala,  Blbliagraphiea).  Allaya.  Metals. 
Ceraale  aatarlala,  Glaas.  Grapblta,  Re- 
fraetary  aatarlala.  Refractory  aetals  and 
alleys.  Ceapesite  aatarlala.  Steel,  Stalalaa* 
steel.  Caatiafs,  Ablatioa.  Plasties.  Glass 
textiles.  Adheslves,  Pressare  vessels.  Rocket 
eases.  Rocket  aeter  aaislaa.  Melding.  Corroaiea. 
Bondiag,  Diffaaien,  Fatigue  (Hechanies). 
Material  feralag,  Oxidatloa,  Abstracts. 


AO-^13  167     Div.   U 
(TISTH/BRM)  OTS  price  $21.00 

Parelga  Tech.  Div..  Air  Force  Systeas  Ceaaaad. 
Vrlght-Pattersea  Air  Force  Base,  Ohio. 
BONDING  AGENTS  AND  THE  TECHNOLOGY  OF  AOHBSIVB 
BONDING  (Kiel  i  Tekhaeleoiya  Skleivaaiya) , 
ed.  by  D.  A.  Kardasbav.  6  Jaae  63.  376p. 
PTD  TT62  1617         Uaelassified  repart 

Traas.  froa  Obereagis,  Meskva.  pp.  1-285.  1960. 

Descripterst   ("Adheslves,  Beaded  Jalats),* 
(•Beadiag.  Theery),  Metals,  Plasties,  Bpaxy 
plasties,  Expaaded  plastics,  Pheaelie  plasties. 
Palyaalde  plastics,  Silteoae  plastics,  Isa- 
cyaaate  plastics,  Adhesioa,  Meed,  Glass, 
Syathetlc  rabber,  Ceraaic  aaterlals,  Paper, 
Textiles,  Glaas  textiles,  Hoaeycoab  cores. 
Aircraft.  Airfraaes,  Quality  eeatrol,  Meehaa- 
ical  prapertiea,  Laalaates. 


This  velaae  ceat 
ageats  based  ea 
palyaretbaae  aad 
argaaic  ceapeaad 
ether  pelyaers. 
adheslves  are  de 
ef  adhesive-bead 
aad  qaality-caat 
peaads,  are  exaa 
ef  applyiag  adhe 
detail.   (Aather 


alas  baaic  inferaatiaa  oa  beadiag 
pheaol-foraaldehyde,  epexy, 

pelyaaide  resias,  silicoa^ 
s  aad  their  ceablaatleas  with 

The  basic  properties  af  the 
scribed,  aad  certaia  prableas 
lag  theery,  as  well  as  testlag 
rel  aetheds  for  adhesive  cea- 
iaed.   Probleas  ef  the  techaiqae 
sive  coapouads  are  eeasldered  la 
) 


Ar»-i13  292     Div.   U 
(TISTM/EJH)  OTS  price  17.70 

New  Terk  U. ,  Cell,  of  Bagiaaerlag,  N.  T. 
DEVELOPMENT  OF  IHPROVEO  TITANIUM  ORGANIC  COM- 
POUNDS FOR  USE  AS  HYDRAULIC  FLUIDS. 
Fiaal  rapt. 
15  July  63,  72p. 
Ceatract  N0w62  06^7 

Uaelassified  report 

Daseriptorst   (•Lubricants,  Hydraulic  fluids), 
(*Matalorgaaic  coapouads.  Hydraulic  fluids), 
(•Organic  coapouads.  Hydraulic  fluids),  ("Ti- 
taaiaa  coapouads.  Hydraulic  fluids),  (•Hy- 
draulic fluids,  Metalorgaaic  coapouads),  Ziae 
coapouads,  Tia  coap«unds.  Boron  coapouads, 
MolybdenuB  coapounds,  Lubricatioa,  Metals, 
Coloriaetry,  Syathesii  (r.heaistry) ,  Orgaaic 
phosphorus  coapouads,  Heat-reaistaat  aatarlala, 
Oxidatloa,  Stability.  High  taaperatare  re- 
aaareb.  Viscosity. 


A  aea  type 

ef  high  teaperature  labricatiag  flaid. 

based  oa  aa 

Iti  aetal  orgaaic  fields  eoataiaiag 

orgaaic  coa 

poaads  coaposed  of  2  aad  3  aetals  is 

reported. 

Oae  foar-aetal-orgaaie  flaid  with 

labricatiag 

properties  was  syathasised  la  pre- 

lialaary  fora.   The  fluids  coataia  Ti  aad  usual- 

ly Za.   Sa, 

B,  or  Mo  beve  beea  iatroducad  also. 

Labrieatioa 

properties  of  the  coapouads  are  ex- 

plaiaed  aa 

dae  to  aa  affiaity  betweea  the  coa- 

peaeats  aad 

aetal  sarfaces  with  which  they  coae 

la  coatact. 

especially  steel  sarfaces.   Saall 

sear  aarks 

were  foaad  la  the  Shell  Foar-Ball 

Near-Tests, 

whea  the  aew  coapoaads  were  ased  la 

dispersieas 

la  fields  of  low  viscosity  aad  n<tor 

lubricity. 

(Aatbor) 

AD-413  3U    Div.   U.  25 
(TISTM/RCB)  OTS  price  |1.60 

Reassalaer  Polytecbaie  last.,  Troy,  N.  Y. 
POLYETHYLENE  CRYSTALLIZED  FROM  THE  MELT  UNDER 


MA 


atVATliD  PRcSSURii. 

kj  Bernhard   Muaderlich    aad  Taaio  Arakawa. 
}1   July  63,    15p.    Teehaical    rept.    ao.    6 
Csatracts   Noar^OU^   aad   Noar^9119.    Task   NR051 

Uaelassified    report 

bescriptors:      (•Polyethyleae  plasties,    Crytt 
lizatioa),    Higb   pressare   research,    Sapercoo 
Teaperatare,    Crystal    structure.    Surface  pro|) 
ties,    Polyaers. 
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i»-i13   02  Div.      U,    17,    25 

JISTM/BRH)    OTS   price   $6.60 

Syrtcute   U.  .    N.    Y. 

THE  EFFECT    OF    STRESS    CONCENTRATION   ON    THE   FRACf- 

TUIE   AND   DEFORMATION    CHARACTERISTICS   OF    CERAMICS 

AND  METALS. 

Itpt.    for   2   Dec   61-1    Feb  63, 

ij  V.    Helss,    J.    Sessler,    K.    Grewal    aad  R.    Cbail 

Apr  63.  58p. 

Ctitract  AF33  616  7609,  ProJ.  7350,  Task  7350C(j 

ISO  TDR63  380  Oaclasslfled  report 

Detcriptors:   (esritt leaess,  Mecbaaical  prop- 
•rties),  (•Fraetare  (Meeheaics),  Stresses, 
Ceraaic  aatarials.  Plastics,  Metals,  Elastic: 
ty.  Plasticity,  Deforaatioa,  Theery,  Statist 
eal  aaalysis,  Desiga,  Acrylic  resias. 

Tkt  effects  of  aoa-aaifora  stress  distribatioi 
II  fracture  streagth  were  stadied  oa  four  aa- 
ttrlals  that  exhibit  brittle  behavior;  Hesgo 
AL993.  Hykroy  750  aad  1100  (eeraaies)  aad  Pleijl- 
list  (acrylic  plastic).   Aaalysis  ef  the  resal||t 
If  both  aotch  teasila  aad  bead  tests  oa  these 
saterials  ladieate  that  fraetare  la  ceraaic  a 
tirials  caa  be  explaiaed  by  a  aaxiaua  fractun 
•trett  eoaeept  provided  that  the  lahereat  iahdi 
ftieity  of  these  aaterlals  is  eeasldered  la  tlo 
•itlysls.   Maiball's  statisticdl  theory  of  frm- 
iire  appears  to  be  applicable  to  the  aaalysis  ^f 
iikoaogeaaity .   The  behavior  of  Plexiglas  is 
iiallar  to  that  previoasly  observed  for  high 
itreagth  aetals.   (Author; 

»»-413  495     Div.   U,  4 
(TISTH/TCG)  OTS  price  $2.60 

rrick  Cheaicel  Lab.,  Priacetoa  U. ,  N.  J. 

nsCOELASTIC  PROPERTIBS  OF  PLASTICIZED  POLYVIIItL 

CHLORIDE, 

ky  K.    B.    Taylor   aad  A.    T.    Tobolsky.    Jaly   63,    ^^9. 

Tiekaical    rept.    ao.    RLT62 

Csitract    Noar85807.    ProJ.    NR356   377 

Uaelassified    report 

Oetcriptorsi      (•Polyviayl    chloride.    Viseo- 
elastieity),    (•Plasties.    Viscoelasticitv) , 
('Orgaaic   coapouads,    Polyviayl    chloride), 
Plastlcisers,   Molecular   stractare,    Styreae 


plastics,    Stresses,    Relaxatioa    tiae 
■liter  carvea    la   atress-relaxatioa   for   sever 
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LS  (NON-METALUC)  -  Division  14 

saaples  of  polyvinyl  chloride  plasticized  by 
varying  proportions  of  dioetyl  phthalate 
(di(2  ethyl-hexylphthalate) )  are  reported  and 
discassed  la  teras  of  plasticlser  coaceatratioa 
and  polyaer  structure.   Modulus-teaperature 
curves  derived  froa  the  data  are  also  shown. 
Coaparisoas  are  givea  of  plasticixed  ceapositions 
of  polyvinyl  chloride  and  polystyreae.   The 
useful  eoaaereial  properties  of  polyviayl 
chloride  are  discussed  in  the  light  of  data  on 
the  polvaer  structure  and  plasticizer  aetioa. 
(Author) 


AD-413  499     Div.   U,  17.  25 
(TISTM/AMS)  OTS  price  $1.60 

Duke  U. .  Durhaa,  N.  C. 

SOME  PHYSICAL  PROPERTIES  OF  CERTAIN  MAGNETIC 

COMPOUNDS  AT  VERY  LOM  TEMPERATURES. 

Fiaal  rept.  1  Apr  60-31  Aag  63, 

by  Horst  Meyer.  31  Aag  63.  Hp. 

Great  DA  0RD4 

AROO  2558  7  Uaelassified  report 

Descriptors!   (•Cryogenics,  Megnetic  aaterlals), 
(•Magaetic  aatarials,  Cryogeaics),  Liquids, 
Solids,  Theraodynaaies,  Hydrostatic  pressure, 
Nitrogea,  Hydrogea,  Density,  Nuclear  aagaatic 
resoaaace,  Molybdeaua,  Specific  heat,  Super- 
eoadaetlvity ,  Aluainua,  Physical  properties. 
Solidified  gases.  Nuclear  properties,  Traasitioa 
teaperature.  Data. 


AD-413  506     Div.   U 
(TISTM/BRM)  OTS  price  $1.60 

Naval  Applied  Scieace  Lab..  Brooklyn.  N.  Y. 

PLASTICS.  NATURAL  MEATHER  AGING  PROGRAM  ON, 

REPORT  OF  THREE  AND  FOUR  YEARS  NEATHER  AGING. 

Progress  rept.  no.  4, 

by  0.  H.  Kallas.   5  Aug  63.  lip. 

ProJ.  6035 

Uaelassified  report 

Descripterst   (•Plasties,  Eaviroaaeatal  tests), 
(•Laalaates,  Agiag  (Materials)),  Reiaforcing 
aaterlals.  Glass  textiles,  Meehaaioal  prop- 
erties. Heat  resistaat  plasties.  Polyester 
plastics.  Polyviayl  chloride.  Aeryloaitrile 
polyaers.  Acetyl  plastics,  Carboaates,  Experi- 
aeatal  date,  Theraoplast ies. 


AD-413    507  Div.      14,    25 

(TISTM/RGR)   OTS   price  $1.10 

Textile  Research   Inat.,    Princeton,    N.    J. 

DIMENSIONAL   CHANGES    IN   POLYADENYLIC    ACID    AND 

FRACTIONATED   POLYETHYLENE, 

by   V.    D.    Gupta   aad   A.    V.    Tobolsky.      Jaly   63, 

5p.    Teehaical    rept.    ae.    1 

Contracts   Nonr4l84  00    and   Nonr4184  01 

Unelasslfied   report 

Deacriptorat      (•Adenosine   phosphates,    Polyaers), 
(•Polyethylene   plasties,    Moleculer    structure). 
Crystal    structure,    Teaperature,    Matheaatlcal 
aaalysis.    Nucleotides. 


AD-413    567  Div.      14,    17 

(TISTM/BRM)    OTS  price   $1.75 

Defense  Metals  laforaatioa  Ceater.  Colaabus.  Ohia. 

SUMMARY  OF  THE  SEVENTH  MEETING  OF  THE  REFRACTORY 

COMPOSITES  WORKING  GROUP, 

by  H.  A.  Glbeaut  aad  H.  R.  Ogdea.  30  May  63,  1v. 

Rept.  184 

Ceatract  AF33  616  7747,  ProJ.  2  8  8975 

Uaelassified  report 
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Dlvlsioa  14  -  MATERIALS  (NON-METALLIC) 


D«aerlpt*rii   (*l«f raetcrjr  actala  aid  alltys, 
Pr«t««tiv«  tr««ta«Bts),  (•Syayotia,  lafraetary 
■atarlala),  (*C*a9»«lt«  aatarialt,  lafraetarr 

■atarlals),  Caatiifs,  Caraale  aatariala, 
Tkaraal  laaaJatlaa,  Matal  eoatiafa,  Caraale 
caatiBffa,  laat  akialda,  laaatr/  vaklclaa, 
Caabaatlaa  ekaakara,  lafractory  caatlaga. 


Tkla  rapart  aaaaarisaa  lafaraatlaa 
aaapaaitaa  far  aaa  akafa  2500  F,  a 
tka  Savaath  laatlafl  af  tka  Rafraet 
larkiag  Craap,  kaltf  Marek  12-U.  1 
praaaatad  at  tka  aaatlag  vara  coac 
tactlva  eaatiaga,  iaaalatiag  eeraa 
far  raekat  tkraat  ekaabara,  dispar 
aaiag  af  aatala,  Joialag  af  rafrac 
•■d  taatlafl  taekaiqaaa.  lapkaaia 
aaatlBfa  far  rafractary  aatala  kaa 
tka  radlaaata  af  ^aralaplag  aildat 
aaatlaga  ta  lafravaaaat  aad  adraae 
•C  eaatlBfa  ta  pradlct  tkalr  atlll 
vaklalaa.   (Aatkar) 
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AO-413  572     DIt.   U 
(TISn/OOM)  OTS  prlaa  |l.60 

faralga  Tack.  Dlr.,  Air  Farea  Syataaa  Caaaaad. 

■rlfkt-Patteraaa  Air  Farea  Baae,  Okie. 

CLASSES  OF  THE  SYSTEM  Na20--ZBe— A1203— P205  AS 

THE  BASIS  OF  ENAMELS  ON  ALUMINUM. 

ky  V.  T.  Vargia  aad  T.  S.  Taekkaaakaya. 

i  Jaaa  63,  I2p. 

pro  TT63  i6i  Daelaaaiflad  report 

Traaa.  frea  Zkaraal  Prikladaay  Kklail.  35t11. 

pp.  2363-2368.  1962, 

Daaarlptarat   ('Pkaapkate  glaia.  Meltiag), 
(Caraale  eaatlBf*.  AlaalBaa),  Oxides,  Sodlaa 
eoapeaada,  Alaaiaaa  eeapeaBda,  PkoapkerHa  cobh 
peaada.  Ziae  ceapeaadi,  Pkaae  stadies, 
Staklllty. 


AD-^^3   705     DlT.   U.  25 
(TISTH/Bt«)  OTS  prlea  91.10 

Claelaaatl  U.,  Okie. 

IBSKARCH  AND  DCVELOPMBNT  BBLATBO  TO  KNUDSEN 
EFFUSION  EXPERIMENTS. 
Qaartarly  rapt.,  15  Jaa-15  Apr  63. 
by  Mlekael  Heek.   5  Jaly  63.  5p. 
CoBtraet  AF33  657  9048.  PreJ.  7360,  Teak  736004 

Uaelaaalflad  report 

Oaaerlpterai   (eillgk  taaparatara  reaaarck, 
Haaa  apeetroacopy) ,  ('Alaaiaua  eoapeaada, 
Nltrldea),  (•Refractory  aateriala.  Vaporise- 
tlea).  IrldSaa  eoapeaada.  Carbidaa,  X-ray  dif- 
fraetlea  BBalyaia,  Grapkita.  TaBgataa. 


AD-i13  754    DlT.   U 
(TISTM/AMS)  OTS  price  $14.00 

Hagkea  Aircraft  Co..  CaWar  City,  Calif. 
INDIUM  ANTINONIDE.   DATA  SHi-ETS. 
by  M.  Neaberger.  Feb  63.  201p.  Rept.  ao.  0S121 
Ceatract  AF33  616  8438.  ProJ .  7381.  Teak  738103 

UBclaaaiflad  report 

Deaerlptora:   (*Iadlaa  alloya.  Aatlaeay  alleya), 
(*Aatlaoay  alloya.  ladlaa  alloya).  Data.  Expari- 
aaatal  deta.  Abaorptloa,  Dlffaaioa,  Dielectric 
propcrtiea.  Electrical  coadactaaee,  Realstaace 
(Eleetvleal).  Eaergy.  Hall  effect.  Radlatloa 
daaage.  Life  expectaacy,  Magaetic  prepertiea. 
Piasealectrlc  affect,  Sarface  prepertiea.  Re- 
flactlea.  RefraetlTe  iadex.  Tberaoelectrlclty. 
Hork  faactioaa.  Electrical  prepertiea, 
SealeoBdaetora. 


AO-413  793     DlT.   14 
(TISTM/RBB)  OTS  price  $1.60 


Flaerocerboa  Co. , 


Tiaaly  Taekaieal  Prodeeta  Olv. 

Plae  Brook,  N.  J. 

INVESTIGATION  OF  SEAL  DESIGN  AND  SEALINC 

TECHNIQUES  FOR  KEL-F  AND  TEFLON. 

Qaartarly  rapt.  ae.  1. 

by  Jaka  J.  Plazke.   15  Jaly  63.  Up. 

Ceatract  DA18  lOBaadH 

Uaeleaalfled  report 

Oescrlptorat   (*Sealiag  eoapeaada.  Orgaaic 
eoapeaada),  ("Organic  eoapoaada,  Saeliag 
aeapeaada) .  (•CeatBlaars,  Plaatlea).  (•Mala- 
aarbaa  plaatlea,  Coatalaara).  Halegaaated 
kydreearbeaa,  ladaetioa  baatlag.  Spla,  Maaa- 
faetariag  aatkada. 

Mark  aaa  eeaeaatratad  ea:   (1)  ladactloa  kaat 
aeallag.  (2)  Spla  aaallag,  (3)  Seallag  witk 
apeeiel  flaoroeerboa  baae  aeallag  aaterlel, 
(4)  Ceatact  kaat  aeeliag.   (Aatker) 


AO-413  809     DlT.   14.  25 
(TISTM/BRH)  OTS  price  |4.60 

Hagkea  Aircraft  Co.,  Calrer  City,  Calif. 
MAGNESIUM  OXIDB.   DATA  SMBETS. 

by  Jeka  T.  Mllak.  Jaaa  63.  45p.  Rapt.  ae.  DS125 
Ceatract  AF33  616  8438,  Praj.  7381.  Teak  738103 

Daclaaalfied  report 

Deacripterat   (•Electric  iaaalatiaa,  Materlala), 
(•Magaeaiaa  caapoaada.  Oxides),  (*Dlelectrics, 
Megaeaiaa  ceapoaada).  Data,  Dielectric  proper- 
ties, Teaperetare,  Fraqaeacy,  Crystals,  Poros- 
ity, Pressare,  Electrical  properties.  Electrical 
ceadactaace,  Siagla. crystals,  Reslstaace  (Elec- 
trical), PketoceadactlTity,  Bleetrea  boabard- 
aeat.  Ultraviolet  radlatloa,  Tkeraoelectriclty, 
Tkeraloalc  eaissiea,  Pketeelectric  effect. 


AD-413  813     DU.   U 
(TISTM/AM)  OTS  price  |1.60 

Hagkas  Aircraft  Co.,  Calvar  City,  Calif. 
SILICON:   DBBYB  TEMPERATURE.   DATA  SHEETS, 
by  M.  Neaberger.  Jaa  63,  lOp.  Rept.  ao.  DS116 
Coatract  AF33  6I6  8438.  ProJ.  7381,  Task  738103 

Uaclaaalfied  report 

Descriptoras   (*Silicaa,  Siagla  cryatal).  Spe- 
cific keat.  Data,  Seaicoadactora,  Materials, 
Tables. 


AO-413  831     Dlv.   14 
(TISTM/AMS)  OTS  price  $2.60 

Hagkas  Aircraft  Co.,  Calver  City,  Calif. 
BERYLLIUM  OXIDE.   DATA  SHEETS, 
by  Joka  T.  Mllak.  Mar  63,  21p.  Rapt.  ae.  DS123 
Ceatract  AF33  616  8438.  ProJ.  7381,  Task  738103 

Uaclasalfled  report 

Descriptors:   (•Berylliaa  ceapounds.  Oxides), 
Electric  iaaulatioa.  Data,  Bxparlaeatal  data. 
Dielectric  prepertiea,  Realstaace  (Electrical), 
Freqaeacy. 

Tke  Electroalc  Preperties  laforaatioa  Ceater  was 
establisked  to  collect,  Iadex  aad  abstract  tke 
literatare  oa  tke  electrical  aad  electroalc 
properties  of  aaterials  aad  to  eralaate  aad  coa- 
pile  tke  experlaeatal  data  froa  tbat  literature. 
A  aodifled  coordiaate  index  to  tke  literatare  is 
aackiae  stored  aad  priatad  for  aaaaai  aaa.  Tke 
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IteRULS  (NON-METALUC)  -  Division  14 


Ceater  pabliakaa   data   akaeta,    aaaaary   reporta 
tkesaari,    glessariaa,    aad  alallar  pablicetlaad  aa 
iifficlaat    iafaraatiea   ia   avalaated   aad  eaapilad. 
Tkls   report   ceasista   of  tke  ceaplled  data  aliMta 
•a  Berylliaa  Oxide.      (Aathar) 


M»-413  834  OiT.      14.    25 

(TISTM/BBV)    OTS  price  |5.60 

lagkea  Aircraft   Co..   Calvar  City,    Calif. 
STEATITE.      DATA   SHBBTS, 

b;  Joka  T.    Mllak.    Feb   63,    49p.    Bept.    aa.    OSlSl: 
Ceatract   AF33   6l6  8438,    PreJ.    7381,    Teak  738l]q3 

Daelaaaiflad  report 

Descrlpterai   ('Talc,  Blectrlcel  prepertiea 
(•Electric  lasalatloa.  Talc),  Dleleetries, 
Dielectric  properties,  Ceraaic  aateriala,  lUf- 
aealaa  eoapeaada,  Silieatea,  Oxidea,  Freqaai^cy, 
Data,  Teaperetare,  Particle  alia,  Baaiataaew 
(Electrical). 


U)-413  891      Dlv.   14 
(TISTP/OON)  OTS  price  93.60 

Itgkea  Aircraft  Co.,  Calvar  City,  Calif. 
SILICON:   ABSORPTION.   DATA  SHEETS. 
ky  H.  Neaberger.  Dec  62.  34p.  Bept.  ae.  DSIV 
Ceatract  AF33  616  8438,  PreJ.  7381.  Teak  7381(93 

Uaclaaalfied  report 

Deacripterat   {'SlUcoa,  Abaorptiea).  (eSeii- 
conductora.  Slllcea),  Materiela,  Date,  Ele<- 
tricel  prepertiea,  Bibliogrepkiea,  Cryatal4 
Abaorotiea  apaetraa. 


AD-413  906     OiT.   14 
(TISTM/BBM)  OTS  price  96.60 


lagkea  Aircraft  Co.,  Culver  City,  Cellf. 
SILICONE  RUBBER  DATA  SHEETS, 

ky  Joka  T.  Mllek.  Jaaa  63.  59p.  Rept.  ae.  0S1 
Ceatract  AF33  6l6  8438,  PreJ.  7381,  Teak  7381 

Uaclaaalfied  report 


Descrlpterai   (•llectrie  iaaalatiaa,  SillcM* 
plastics),  (esillceae  plasties,  Dielectric 
preperties).  Data,  Reslstaace  (Blectrlcel), 
Freqaeacy,  Teaperature,  Agiag  (Materials), 
Rater,  Radietioa  daaage,  Tkickaess,  Electri|< 
peteatlal,  Blectrlcel  preperties,  EaTlroa- 
■eatal  testa,  AddltlTea. 


»-413  907     DlT.   14 
(TISTM/BRH)  OTS  price  94.60 

■■gkes  Alrcreft  C.o.,  CalTor  City,  Calif. 
rOLYTETRAFLUOROBTHYLENE  PLASTICS  DATA  SHEETS, 
ky  Bail  Schefer.  Jaae  62,  37p.  Rept.  ae.  DSiq< 
Cestrsct  AF33  6l6  8438,  PreJ.  7381,  Teak  738l|<i3 

Uaclasalfled  report 

Descrlpterai      (•Electric   iaaalatiaa,    Haleca|<bea 
plastics),    (•Halocarbea   plaatlea,    Dlelectri 
prepertiea).    Date,    Electrical   cereaa,    Elect^aa 
beaberdaeat,    Hlgk   teaperetare   reaearck,    Fr 
qaeacy,    Teaperetare,    Radlatloa   daaage,    Ga 


rajs,    Agiag   (Materials),    Tkickaess,    Fllaa, 
Reslsteace   (Electrical),    BaTireaaeatal   testji 


*'^-413   910  OlT.      U 

(TISTM/BBM)    OTS   price  91.10 


Ctrboraadaa  Co.,    Niagara  Fall*,    N.   T. 

*  STUDY   OF   FUNDAMENTAL   MECHANICAL   OROPERTIBS 


;7 

(3 


ir 


CEBAMIC  SINGLE  CBYSTALS. 

Bl-aeatkly  progreaa  rept.  ae.  3,  15  May- 

14  Jaly  63. 

by  P.  T.  B.  Skaffar  aad  H,  0.  Batka.   15  Jaly  63. 

Caatraet  N600  19  59749 

Daelaaaiflad  report 

Oaseripterat   (•Caraale  aateriala,  Siagla 
cryatala).  (asiagle  eryatala,  Meekaaieal 
prepertiea).  (•Slllcea  eoapeaada.  Carbides). 
Tkickaaaa,  Blaatlelty,  Hardaeaa,  Cryatal 
lattice  defeeta,  laparitlea,  Borea. 
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AD-413   928  OIt.      U.    • 

(TISTM/AM)    OTS   price  913.50 

Geaarel   Telepkeae   aad  Blectrealea   Laba.    lac, 

Bayaide,    N.    Y, 

STUDIES    OF   ELECTRON   TUBB    MATERIALS   AND   THERMIONIC 

EMISSION    PROCESSES. 

Fiaal    rept., 

by  Jaka  V.   Plarie,   A.  -Saadar  aad  Robert  A. 

•allaee.      31    Jaa  63.    186p.    Rept.    aa.   TR62  704  1014 

204   208   23 

Ceatract  AF19  604   72S6,   PreJ.   4619.    Task  461901 

ArCBL  63   194  Uaelaasified  repart 

Deacripterat      (•Tkeraieale   eaiaaiea.    Materials), 
Coetiaga,    Catkedes    (Electrea   tubes).    Nickel, 
Test   aetked,    Mlcreacepy,    EaiaaiTity,    Oxides, 
lastraaeatatiea,    Vacaua,    Dlffuaiea,    Diodes, 
Taagstea,    lapregBatioa.    Maaa   apeetroacopy. 
Hlgk    teapereture   reaearck,    Liariaa,    Tablea, 
Deaiga,    Agiag    (Materiela),   Aaadea    (Electrea 
tabea),    Molybdeaaa,    Tkeory,    Teat   eqaipaeat. 

Tke   tkeraieale   eaiaaiea  properties   af  altra-pare 
aiekel-base   axide   eatkedea    la  a   cleaa   teat   diode 
aere   iBTeatlgatad.     Tke   effeeta   ef  electrolytic 
actiTatiaa,    life-teat   eoadltleaa   aad  gaa   aableat 
ea   tkeraieaie  eaiasiaa  were   eTBluated.     Tke 
oalsaiaa  prepertiea   ef   pure   aickel-baae  eatkedea 
are  eeaparad  wltk   eatkedea   coataiaiag  kaewa   la- 
paritlea   ia   tke    baae  aetal    or   tke   ceatlag  aad   tka 
effects   ef    tkese   iaparitiea    ea  eaiaaiea  are 
OTalaated.      Tke    iaflaeace    of   tke  aaode   oa   eatkada 
actlTetiea   ia    akeaa.      Measureaents    of    tke   aab- 
llaatlea  frea  Tarieua   aetal-beae   oxide   eatkedea 
are  deacribed.      A   Knudaea   cell    aaaa   apectroaeter 
ayatea  aaa   deaigaed   and   asseabled  for   tke   atady 
af   kigk-teaperatare   reactieaa    betweea   tube 
aateriela.      Tke   Knudaea   cell   aaa   operated    ia  tka 
aass   spectroaeter  at   teaperatares   ap  te  2600  K, 
aad   tke  ayatea  aaa   calibrated   ea   tke   baaia   af 
pablisked  data   of  Taper   pressare  Tersua   teapere- 
tare far  pare   ailvar.      (Aatker) 


AD-413   939  Dlv.      14 

(TISTP/AMS)    OTS  price  92.60 

Hagkaa  Aircraft  Co.,    Calvar  City,    Calif. 
ZINC  TELLURIOE    DATA   SHEETS, 

by  M.    Neaberger.    Juae   62,    24p.    Bapt.    ao.    DS108 
Coatract  AF33  616  8438,    ProJ.    7381,   Task   738103 

Oaclaaaifiad  report 


Division  15  -  MATHEMATICS  Ko.t 

Dvscriptors:   (•Ziic  alloyt,  TvllitriHa  alloys). 
(•Ttllvriua  alloyt,  Zlac  alloyt),  Seaicoaduc- 
tort.  Data,  Exper iaental  data,  Abtorptioa, 
Eloctrical  eoaductaaca,  Eaeryy,  Hall  affact, 
Mobile,  Rctittaaea  (Eloctrical) .  Electrical 
propertiet,  Siagle  cryttalt,  PbotocoBdHcti* ity . 
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(TISTN/RIB)  OTS  priee  $2.60 

Raghes  Aircraft  Co..  Calver  City,  Calif. 
POLYTRIFLUOROCHLUROETHYLENE  PLASTICS  DATA  SHEETS. 
byEail  Schafer.  June  62,  20p.  Rept.  no.  DS107 
Caatraet  Af33  6l6  6136.    PreJ .  7381,  Task  738103 

Uaclassified  report 

Oaseriptars t   ('Electric  iasalation,  Halo- 
earbaa  plaitlea).  (*Ral*earb«a  plasties,  Data), 
Dielectric  properties,  Sarface  properties,  Re- 
slataaae  (Bleetriaal). 
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Ceater  publishe 
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(Aathar) 
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rif laarachleraethyleae 


Ceater  was 
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apiled  data 
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AD-413  956     DlT.   i4 
(TISTM/REB)  OTS  price  $1.60 

latarehaaical  Corp.,  New  York. 

FORMULATION  OF  COATING  MATERIALS  HITH  OPTIMUM 

DI-ICIN&  OR  ANTI-ICINC  PROPERTIES. 

Progress  rapt.  aa.  1,  1  Feb-30  Apr  53. 

by  C.  3.    Rolle,  Joha  J.  Godfrey  aad  Ursala 

Fraasol.   30  Apr  53.  15p. 

Coatraet  NOas53  339c.  ProJ.  1212  321 

Uaclassified  report 

Oaseriptorst   (•Oe-iciag  aaterials,  Coatiags) 
(•Coatings,  De-iciag  aaterials),  Varaishes, 
Nitraeallalose.  Viayl  plasties,  Hydrdcarboas, 
PifSMBts,  Tost  aatheds,  lee,  Adhesloa. 


AD-A13  961      Dl».   U,  1, 
(TISTM/MV)  OTS  price  11.60 


12 


Tracer   Inc.,    Aastia,   Tex. 

DEVELOPMENT   OP  A   TRANSPARENT   PRESERVATIVE    COM- 
POUND  FOR  AIRCRAFT  STRUCTURAL   MBTALS. 
Fiaal    rept., 

by  labart   R.   Aaaaad  aad   Jlaaia  S.    Payee,    Jr. 
27  Jaaa   63,    9p.    Decaaeat   aa.   TRACOR63    181U 
Caatraet  NO*  62   05i9e 

Uaclassified   report 


Descriptors!      (*Metals,    Pratective   treataeats), 
('Coatings,    Polyaers).    (*Pelyaers,    Processing), 
Organic    aitrogea   coapouads,    Aaines,    Condeasa- 
tlon   reactiaas,    Stractaral    parts.   Aircraft, 
Gaided  aissiles. 

The    coadensatioa   of   aaiaes   with   carbonyl    coa- 
porunds   was    investigated   with    the   goal    of 
obtaiaing   hydroearboa   soluble   polyaers   containing 
the    N-C-N    (or   gea-diaai ne )    structure.      Such 
polyaers    have    beea   obtaiaed.    aad    have    been   shown 
to  have    proaisiag   properties    far   use   as    teaparary 
protectiTO    coatiags    for   aetals.       (Author) 


AD-X.13   994  Di».       U 

(TISTM/BRN)    OTS  price   $4.60 

Research   aad  Advanced    Developaent    Oiv.,    AVCO 

Corp.,    Milaington,    Mass. 

MICROSTRUCTURE    STUDIES   OF    POLYCRYSTALLINE 

REFRACTORY    OXIDES. 

Suaaary    technicnl    rept 

by   J.    B.    Mitchell,    R. 

7  Aug  63,  46p.  Technical  rept.  no 

Caatraet  NOw  62  0648c 

Unclassified  report 


12  Juae  62-12  June  63. 
Spriggt  and  T.  Vd^tilos. 
RAO  TR63  32 


Descriptors:   (•Refractory  aaterials, 
Machaaical  properties).  f'Aluainua  coaponnds. 
Oxides).  (•Magnesiua  coapounds,  Oxides). 
High  teaperature  research,  Microstructure, 
Ceraaic  aaterials,  Oentity,  Poritity,  Graia- 
straetares  (Metallurgy).  Crystals,  Fracture 
(Maehaalcs),  Fractography,  Elasticity,  Crystal 
lattice  defects,  Loadiag  (Mechanics).  Deflec- 
tion, Creep. 


The  el 
of  pur 
were  d 
250  ai 
30  to 
pouads 
grain 
The  tr 
aluaia 
than  1 
teaper 
teaper 
with  t 
aatari 
aagaas 
the  al 
showed 
higher 
aens  e 
grain 


astic  aodu 
e,  dense  a 
ateraiaed 
croas)  and 
1500  C.  T 
was  found 
sise  over 
ansverse  b 
a  was  foun 
arger-grai 
ature  rang 
atures.  th 
eaperature 
al.  The  t 
ia  was  las 
uaina;  and 
further  d 
teaperatu 
xhibited  g 
aagnesia. 


lus  a 
luain 
at  a 

teap 
he  el 

to  b 
the  t 
end  t 
d  to 
n-tis 
e  alt 
e  rat 

was 
raasv 
s  dap 
,  in 
ecrea 
res, 
reate 

(Aut 


nd  tra 
a  and 
f unct i 
eratur 
attic 
e  ette 
eapera 
trengt 
be  tub 
e  alua 
hough, 
a  of  d 
greate 
erse  b 
endent 
additi 
ses  wi 
the  la 
r  St  re 
hor) 


BSvar 

aagne 
on  of 
e  ove 
aodul 
ntial 
ture 
h  of 
stent 
ina  0 

at  t 
ecrea 
St  fo 
end  s 

on  g 
on,  t 
th  te 
rger- 
ngths 


se  b 
sin 

gra 
r  th 

us  0 
ly  i 
rang 
fine 
iall 
ver 
he  h 
se  o 
r  th 
tren 
rnin 
his 
aper 
grai 
tha 


aad  St 
tpecia 
in  tis 
e  rang 
f  both 
ndepen 
e  cove 

grain 
y  grea 
the  en 
ighett 
f  stre 
e  fine 
gth  of 

sise 
depend 
ature. 
B-slze 
n  the 


rength 
ens 

e  ( 1  to 
e  of 

coa- 
dent  of 
red. 
-size 
ter 
tire 

ngth 
-grain 

than 
ence 

'^^  . 
speci- 

flne- 


15.    MATHEMATICS 


AD-411  770     Olv.   15 
(TISTP/FEM)  OTS  price  12.60 

Matheaatics  Research  Center,  U.  of  Visconsin, 

Madisott. 

ON  THE  NUMERICAL  SOLUTION  OF  LINEAR  DIFFERENCE 

EQUATlONSHttTfTAXILIARY  CONDITIONS  AT  BOTH  ENDS, 

by  T.  N.  E.  Greville.  May  63.  20p.  TSR400 

Caatraet  0A11  0220R02059 

Uaclassified  report 

Preseated  at  the  Niath  Coafereaee  of  Aray 
Matheaatielaas,  Matarvliat  Arsenal,  Natarvliet, 
New  York,  5-6  Juaa,  1963. 
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Descriptors!   (•Difference  eqaatiens,  Nn^ 
analysis),  Seqaeaces,  Polynoaials,  Matrix 
algebra,  Naaerical  aethods  aad  procedaras 
Siaultaaeous  equatioas. 


Methods  are  preseated  for  the  nuaerieal  sol 
ef  llaear  differeace  equations,  when  the  so 
it  rendered  unique,  net  by  the  specificatie 
a  full  sat  of  starting  valaas  at  eae  ead  of 
lelntioa  sequence,  but  by  the  iaposition  ef 
linear  aaxiliary  coaditioas  en  the  teras  ef 
sequence  near  both  eadt.  The  catei  of  coas 
eoefficieats  aad  variable  ceefficieats  are 
treated  separately,  la  the  foraer  case,  thi 
roots  of  the  auxiliary  polyaoaial  are  aot  ui 
and  advaataga  is  takaa  ef  the  fact  that,  oa 
a  particular  selutioa  ef  the  heaogeaeeus  eq 
it  available,  additional  linearly  independe 
tolutiont  can  be  obtained  by  aerely  replaci 
the  argaaeat  x  by  x  ♦  1,  x  ♦  2,  etc.  In  th 
latter  case,  the  iaitial  auxiliary  coaditio 
ire  used  to  reduce  the  nuaber  of  linearly  i 
pendent  solatioas  of  the  hoaogeaeous  equati 
terat  of  which  the  desired  solution  is  expr 
Naaerical  exaaples  are  givea.  (Author) 
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AO-411  771      Div.   15 
(TISTP/RLG)  OTS  price  $4.60 

Mitkeaaties  Research  Ceater,  U.  of  Miseoasii^ 

Itditon. 

DISCRETE  POTENTIAL  AND  BOUNDARY  VALUE  PROBLfliS. 

by  Chariot  Saltser.  May  63.  42p.  MRC  teehai4fl 

iiaaary  rept  ao.  371 

Csatract  DA11  0220R02059 

Unclassified  report 

Descriptors!   (•Bouadary  value  probleas. 
Functional  analysis).  Functions,  Oifferenc 
equatioas.  Integral  equatioas,  Poteatial 
theory.  Operators  (Matheaatics),  Green's 
function  (Matheaaties) ,  Algebraic  topolafj 
Series. 
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MATHEMATICS  -  Division  15 

rlcal     u(y)  across  the  x-axis  a  singular  integral 

equation  for  u(x)(x,0)  it  obtained.   Thit  it 
converted  into  an  equation  with  Cauchy  kernel 
whote  tolutiont  are  known  explicitly.  (Author) 
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AB-4n  772     Div.   15,  20 
(TISTP/FEM)  OTS  price  $2.60 

Ritheaatict  Retesrch  Center,  U.  of  Miscoasii 

Madison. 

A  PROBLEM  OF  RANDOM  ACCELERATIONS, 

ky  Hendell  H.  Fleaing.  June  63.  26p.  TSR403 

Contract  0A11  022ORD2059 

Uaclatsified  report 


Descriptors!   (•Particle  accelerators,  N 
cal  aethods  aad  procedures) ,  (•Partial 
diffareatial  equatioas.  Boundary  valve 
problea),  lategrals.  Integral  equations. 
Statistical  process,  Motioa,  Velocity, 
Probability,  Integral  transforas.  Differencial 
equations,  Bessel  fuactioas,  Fourier  aaalyais. 
Green's  function. 


The  partial  differential  equation  yu(x)+u(yy) 
0  it  tolved  in  a  vertical  ttrip.   The  aethod 
first  to  tolve  the  equation  in  the  upper  and 
lower  halvet  of  the  strip.   By  aatehiag  u  ant 


AD-411  867     Div.   15 
(TISTP/FEM)  OTS  price  $1.60 

Matheaatics  Research  Center,  U.  of  Visconsin, 
Madi  son. 

RECENT  COMPUTATIONAL  RESULTS  IN  THE  NUMERICAL 
SOLUTION  OF  ELLIPTIC  BOUNDARY  VALUE  PROBLEMS, 
by  Donald  Greenspan.  June  63,  12p.  TS408 
Contract  DA11  0220RD2059 

Uaclassified  report 

Descriptors!   (•Boundary  value  probleas, 
Naaerical  aethods  and  procedures).  Algebra, 
Equations.  Nonlinear  differential  equations. 
Partial  differentinl  equations,  Geoaetry, 
Difference  equations.  Topology,  Groups 
(Matheaatics). 

Coaput ational  techniques  and  nuaerieal  exaaples 
are  described  for  (1)  Diriehlet  probleas  for 
delta  u  -  u  to  the  2nd  power,  and  (2)  wixed 
probleas  for  delta  u  •  0.   All  considerstions 
are  described  ia  E  to  the  3rd  power.   (Author) 


AD-411  875     Div.   15 
(TISTP/MFA)  OTS  price  $3.60 

Michigan  U. ,  Coll.  of  Literature  Science  and  the 

Arts,  Ann  Arbor. 

NORMAL  MONOIDS  AND  FACTOR  MONOIDS  OF  COMMUNTATIVE 

MONOIDS, 

by  Yehothafat  Give>en.   May  63,  38p.  Rept.  ao. 

05662  03105  25T 

Coatractt  Nonr1224  21  aad  DA31  124AR0  D  G433 

AROD  4049  1  Uaclattified  report 

Descriptors!   (•Autoaation,  Theory),  Factar 
analysis.  Vector  aaalysis. 


AD-411  877     Div.   I5 
(TISTP/MFA)  OTS  price  $3.60 

■^y      Califoraia  U. ,  Berkeley. 

INEQUALITIES  FOR  PERIODIC  SURFACES  OF  VECTOR 

FIELDS, 

by   H.    Rosenberg.      May   63,    37p.    Techaical    rept, 

00.  4 

Contract  Noar222  88 

Uiclassified  report 

Descriptors!   (•laequalities.  Vector  analysis), 
(•Surfaces,  Analysis),  Algebraic  topology. 
Sequences,  Traasf oraatloas  (Matheaatics). 

Relatioas  are  discussed  betweea  iavariaat  sub- 
aaalfolds  of  a  class  of  vector  fields  oa  a  closed 
aaaifold  M,  and  the  betti  nuabers  of  M.   Mhen 
the  vector  fields  in  question  are  gradient  fields 
of  nondegenerate  functions  on  M,  then  our  in- 
variant subaanifolds  becoae  the  critical  poiats 
usMri-     «'  tlie  function  aad  relatioas  the  Morse  In- 
equalities.  Fer  Morse  Saale  Dyaaaical  Systeas 
ear  subaaaifolds  are  the  critical  points  and 
closed  orbits  of  the  vector  field  and  the  re- 
latioas becoae  the  Saale  Inequalities.  (Author) 


AD-411  878     Div.   15 
(TISTP/MFA)  OTS  price  $6.60 

Is      California  U. ,  Berkeley. 

USING  CHANGE  OF  VARIABLES  TO  FIND  INVARIANT 
MANIFOLDS  OF  SYSTEMS  OF  ORDINARY  DIFFERENTIAL 


Dlvlfllon  15  -  MATHEMATICS 

EQUATIONS    IN    A   NEIGHBOIHOOD  OF    A  CIITICAL    POINT. 
PEBIODIC   OBBIT.    OR    PEIIODIC    SUIFACE.       MISTOIT 
or   THE   PIOBLEM. 

hj    A.    Kclity.    May   63.    63p.    Tcekateal    rapt.    aa.    3 
Caatract    Near222S8 

Uaelaaiifla4  rapart 

Daaeriptarit      (*D1 ffaraati al    aqaatlaaa,    Naa- 
llaaar    ajrataaa).    Partial    dlffaraatial    aqaa- 
tlaaa,    Li  aaar    ajrataaa,    Tajrlor'i    sarici, 
Traaaforaatlaas    (■athaaatics) .    Palyaeai alt, 
Caaplax   varlablaa,    Bibllagraphiei. 


AD-411    921  OlT.      15 

(TISTP/MFA)    UTS   prica   |1.60 

Oparatieas    lataarck  Caatar,    U.    of  Calif., 

Berkalay. 

THE    MXIIIUH    NUIIBII    OF    DISJOINT   PIMUTATIONS 

CONTAINED    IN    A    HATIIX    OP   ZBIiOS   AND    ONES, 

by   D.    I.    Falkartaa.    1    lay   63,    12p.    Kapt.    aa. 

63   9M 

Caatract  N«ar22283 

Uaelaasifiad  rapart 

Daicriptarst   (•Caablaatarial  aaalyaia,  Thaary; , 
(•laaqaalitiaa,  Matrix  al«abra) .  Traaaf araatiaai 

(■atkeaaticf) .  Faactioai,  Nataarka. 


A0-i11  987     DiT.   15 
(TISTP/RL6)  OTS  prica  $3.60 

Oila   U.    (Norway) . 

ON    NUMERICAL    INTEGRATION   OF  CERTAIN   PARTIAL 

DIFFERENTIAL   EQUATIONS   BY    MEANS   OF   THE    IMPROVED 

EULER-CAUCHI    METHOD. 

by   A.    Kliaaaaa.    27  Apr  63.    29p.    Tacbaical   aata 

ao.    1 

Caatract  AP61  052  525 

AFCRL  63  823  DBClaaaifiad  rapart 

Daacriptorai   (•latagratioa.  Partial  differaa- 
tlal  eqaatiaat) ,  Naaarical  aatkods  &  procedurat, 
Oiffaraatial  aqaatioai,  Stability,  Errari, 
Eqaatioai,  Tiaa-lag  tkaary,  Oaapiag. 

Tka  iaprovad  Ealer-Caacky  aatkad  for  aaaarical 
iatagratioB  af  ardiaary  dlffaraatial  aqaatioai  ii 
gaaeralixed  ta  partial  dlffaraatial  aqaatioai. 
Tka  critarla  far  eoapatatlaaal  stability  aid  tka 
traaeatioa  arrori  ara  stadiad  la  coaaactioa  aitk 
appllcatioB  to  (oaa  siapla.  liaaar  aqaatioai. 
Tka  aetkod  kai  a  kallt-ia  daaplag  wkiek  iacraaiei 
■itk  dacroaiiag  aava-laagtk  and  iaeraaiiag  nave 
ipaod,  aad  laaai  ta  ba  «all  saitad  for  aqaatioai 
la  tiae  aad  oaa  ipaea  eoordlaata.   For  eqaatioai 
la  tiae  aad  tMo  ipaeo  eaardiaatai,  koNeter,  a 
caaplicatioB  ariiei,  aad  a  ikorteaiag  of  tka  tiae 
itep  leeai  to  ba  aeceiiary  la  order  to  leeara 
itability.   (Aatkar) 


AO-AIZ  332     Di».   15.  18,  22 
(TISTP/AM)  OTS  price  $2.60 

Geaeral  lleetrlc  Co.,  Pbiladelpkia,  Pa. 

THE  NORMAL  BIVARIATE  DENSITY  FUNCTION  AND  ITS 

APPLICATIONS  TO  VEAPON  SYSTEMS  ANALYSIS,  A 

REVIBN. 

by  H.  C.  Sebriag.   10  Apr  62,  27p. 

Oaclaiiifled  report 

Preieated  at  tfce  590tk  Heetiag  of  tke  Aaericai 
■•theaatical  Society,  April  16-19.  1962,  Atlaatic 
City.  Ne«  Jeriey. 


Oeieripterit   (•Circalar  error  probable,  Sta- 
tlitlcal  diitrlbatieai),  (•Statiitical  diitri- 
batloai,  Circalar  error  probable),  Olitrlba- 
tiea.  Fire  coatrol  tyiteai,  Heapea  lyiteai, 
Faactioai,  latograli.  Probability,  Special 
faactieai,  Detectlea,  Area  corerage. 
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AD-i12  352     Dl».   15 
(TISTP/FEM)  OTS  price  $3.50 

Aeroaaatieal  Reaearck  Lab.,  Office  of  Aeroipace 
Reiearck.  Mrigkt-Patterioa  Air  Force  Baie,  Okie. 
THE  USE  OF  SAMPLE  RANGES  AND  QUASI-RANCES  IN 
SETTING  EXACT  CONFIDENCE  BOUNDS  FOR  THE  POPULA- 
TION STANDARD  DEVIATION.   II.   QUASI-RANGES  OF 
SAMPLES  FROM  A  NORMAL  POPULATION-PROBABILITY 
INTEGRAL  AND  PERCENTAGE  POINT;  EXACT  CONFIDENCE 
BOUNDS  FOR  SIGMA, 
by  H.  LeoB  Harter.   Apr  63,  23ip. 
ProJ.  7071.  Talk  7071  01 
ARL  31,  pt.  2  DBClaiilfied  report 

Deicriptorit   (•Saapliag,  Popalatlea).  (•Sta- 
tiitical diitrlbatioai,  Tablei),  Statiitical 
faactioai.  Probability,  lategrali,  Coapateri, 
Naaerical  aetkodi  aad  proeedurei. 
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AO-412  408     Di».   15 
(TISTP/HG)  OTS  price  $1.60 

Matkeaatiei  Reaearck  Caater,  U.  af  Niicoailn, 

Madiion . 

TRANSLATION  INVARIANT  SUBSPACES  OF  FINITE 

DIMENSION, 

by  P.  M.  Aasalone  and  J.  Korevaar.   lay  63.  lOp. 

MRC  Teckaical  luaaary  rapt.  no.  401 

Contract  0A1 1  0220R02059 

Unclaailfied  report 


For  a  aoraal  popalatieB,  reaioBably  good 

eitiaatei  of  tke  pepalatlon  itandard  dar 

ligaa  aay  be  obtaiaed  froa  oae  initable 

laaple  qaaii-raage.   Tke  eeefficleati  of 

r(tk)  qaaii-raage  ■(r)  ia  exact  ceafiden 

for  ligaa  are  foaad  by  takiag  tke  recipr 

perceatage  poiati  of  tke  (itaadardixed) 

range  M(r)  -  «(r)/iigaa,  akick  are  tkeai 

fonad  by  iararie  iaterpolat ioa  la  a  tabl 

probability  iategral.   A  diiCBiiioa  ii  g 

criteria  for  bait  iaterval  eitiaatori,  a 

pariioa  li  givaa  of  tke  reialti  of  later 

aatioa  of  tke  itaadard  deviatloa  ligaa  0 

aal  popalatioB  froa  oaa  qaaii-raage  ■(r) 

optiaaa  value  of  r  li  ckoiea  oa  tke  bail 

of  tkeie  crlteriat  (1)  aiBlaisiag  tke  ex 

leagtk  of  tke  coafidaaca  iaterral  aad  (2 

■ixiag  tke  aoaa  iqaarad  devlatioB  of  tke 

deace  boaadi  frea  tke  tree  valae.   Alter 

tkeie  criteria  aay  be  itated  ai  aaxiaixi 

tke  effectiveaeii  or  (2)  tke  efficieacy 

iaterval  eitiaatori.   (Aatkor) 

Deicriptori:   (•Topology,  Tkeory),  (oDif- 
feraatial  -quationi,  Functieni),  Vector 
analyiii.  Matrix  algebra,  Traniforaat ieaa 
(Matkeaatiei),  Coaplex  nuaberi. 
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AD-412  410 
(TISTP/MFA) 


Div.   15 
OTS  price  $1.60 


Boeing  Scientific  Reiearck  Labi.,  Seattle, 
GRADIENT  PROJECTION  IN  HILBERT  SPACE, 
by  A.  A.  Golditein.  June  63,  9p.  Matkeaatia 
■ete  BO.  306|  Dl  82  0266 

Uaclatilfied  report 


Alio  available  frea  tke  aatkor. 


rr) 


Deicriptorit   ('Algebraic  topology.  Tkeoi 
FuBCtiont  aaalyiit,  Meaiare  tkeory,  Opera||eri 

(Matkeaatiei) . 
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*0-412  420     Div.   15,  25 
(TISTP/MFA)  OTS  prica  $4.60 

lierowave  Reaearck  lait.,  Pelyteckalc  lait. 

Braoklyn,    N.    Y. 

CLASSIFICATION   OF    STATE   DIAGRAMS, 

by   Donald   Bowing  Ckin.    June   63,    36p.    Reieart 

repi.    PIBMRI11$5  63 

Ciitract   0A36  039sc78972 

Uaclasslfied   report 

Deicrlptorsi  (•Hackinei,  Theory),  ("Tope 
Analyiii),  Seqaeatial  aaalyiii.  Matrix  al 
Tablet. 

A  tabalation  ii  aade  of  diitinct  ttate  di ag: 
by  naaber  of  verticei  and  of  directed  edgei. 
itite  diagraai  with  unlabeled  verticei  and 
btled  edgei  are  counted  ai  the  laae  if  they 
topeiogically  equivalent.  Furtkeraore,  a  st 
'tigraa  is  classified,  accordin;  to  its  pro( 
iito  wketker  ergodic  or  nnn-ergodic,  and  wke 
•laple  or  coapound.  Tke  conditions  for  a  st 
^lagraa  aot  to  be  ergodic  are  discussed. 
(Aatkor) 


*0-412   437  Div.      15 

'TISTP/FEM)    OTS   price   $2.60 

Air  Force  Caabridge   Reaearck   Labs.,    Bedfori, 
■•II. 

A  HATHEMATICAL   MODEL    OF    BLUM'S   THEORY    OF 
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MATHEMATICS  -  Division  15 

PATTERN    RECOGNITION, 

by    John    Christopher   Kotelly.      Apr   63,    25p. 

AF    ProJ.    4645 

AFCRL   63    164  Unclassified    report 

Descriptors:       (•Pattern    recogniton,    Hathe- 
■atical    aodels).    Synthesis,    Geoaetric    foras, 
Keading   aachiaes.    Topology. 

A   geoaetrical    interpretation    of   Blua's    Theory 
of    Pattern    Recognition    is    presented,    which    has    as 
its    underlying    preaise    the   non-flow-through    of 
wave-fronts.      The   aodel    is    applied    to    the   pattern 
aasking    phenoaenon    as    worked    on    by    Kolers    of 
Harvard,    giving    a   possible   explanation    of   his 
resalts.       (Author) 


AO-412  476 
(TISTP/MFA) 


Div.       15 
OTS   price   $1,110 


Courant    last,    of  Matheaatical    Scieaces,    New  York 

U..     N,     Y. 

NOTE  ON  THE  BUSY  PERIOD  IN  THE  CASE  OF  INFINITE 

MEANS. 

by  Heraan  Hanisck  and  Narrea  M.  Hirack.  June  63 

8p.  Rept.  no.  IMH  NYU  309 

Contract  Nonr285  38 

Unclassified  report 

Descriptors:   (•Queueing  theory.  Probability), 
(•Statistical  distributions.  Fuactions),  Trans- 
foraatloBs  (Hatheaat ics) .  Integration,  Distrl- 
butioa  tkeory. 

Ve  consider  la  this  note  an  ordinary  single 
server  queue  ia  wkick  the  service  tiae  of  the 
first  CHStoaer  Is  an  arbitrary  constant  b,  the 
service  tiaes  of  succeeding  custoaers  are  inde- 
pendent, ideatlcally  distributed  randoa  variables 
with  an  arbitrary  distribution  function  G,  and 
the  inter-arrival  tiaes  are  independent,  identi- 
cally distributed  raadoa  variablei  with  an  arbi- 
trary distribution  function  F.   (Author) 


AD-4T2  496     Div.   15,  1 
(TISTP/JP)  OTS  price  $2.00 

Battelle  Meaorial  laat.,  Coluabut,  Ohio. 

RESEARCH  AND  STUDY  OF  ANALYTICAL  TECHNIQUES  FOR 

PREDICTING  RELIABILITY  OF  FLIGHT-CONTROL  SYSTEMS 

Fiaal  rapt..  1  Feb  62-1  Jaa  63, 

by  L.  H.  Steaber,  Jr.,  0.  G.  Hark,  R.  E.  Mesloh, 

aad  A.  A.  Putaaa.   Juae  63.  67p. 

Coatract  AF33  657  7978,  ProJ.  8225,  Talk  8220502 

ASD  TDR63  287  Uaclaiilfied  report 

Report  oa  Reiearch  and  Study  of  Analytical 
Techaiquei  for  Predictiug  Reliability  of  Fllght- 
CoBtrol  Syiteai. 

Deicriptors:   (•Flight  coatrol  tyiteai, 
Reliabilitv),  (•Reliability.  Hatheaatical 
predictioa),  Theory,  ABalyiii  of  variaace. 
Part  differeatial  eqaatioai.  Hydraulic  valvei, 
Servoaechaaiaa. 
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ce  aipectt  of  a 
real  paraaeteri. 


Divlsloa  15  -  MATHEMATICS 

Pr«B  this  Model,  partial  derivatlTea  af  each 
perforaaace  aapaet  with  rospaet  to  lateraal 
paraaetar*  are  coaputad.   A  prepagatiea  of 
Variaaea  foraala  «kick  atiliaas  the  partial 
derivatlvas  aad  valaes  of  paraaeter  variaace  Is 


Biad  ta  eoapato  the  variaaea  (aa  iadex  of 
variability)  aX  each  aspect  of  device  perfor- 

1 

« 

ir< 

] 


aaace.      A  reliability  astiaata   caa   thaa   be 
obtaiaad  by   coapariav   the   expected   raage   of 
variability  aith   appropriate   specif icatioa 
liaits.      (Aathor) 


A0-i12    520  01 V.      15.    32 

(TISTr/MFA)   OTS   price  12.60 


Call  feral  a  D. ,    Las    Aageles. 

MEASURING    UTILITY    BT    A   SINGLE-RESPONSE   SEQUENTIAI 

METHOD, 

by  Gordoa  M.  Becker,  Morris  B.  DeGroot  aad 

J.  larschak.   Jaiy  63,  19p.  Verkiag  paper  ao. 

Task  0^7  0^1 

Uaclassified  report 


37 


Dascriptorat      (•Meaey,    Measure   tkeory). 
("Seqaeatial    aaalysis,    Matheaatieal    aaalysis), 
Prabability,    Eeeaoaics,    Gaaa   tkeary. 

A   aaqaaatial    experiaeat    Is   described   that    pro- 
vides,   at    oack   stage   la    tke   seqaeaca,    an    asti- 
aata  of   tke   atillty   to   tke   sabject   of   soae   aaount 
of   a  eoaaodlty    (e.g.,    aaaay).    aad   ta   praaoat    a 
few  experiaaatal    resalts   obtaiaad  witk    tke 
aetkod.      Tkr  precedare   Is   based   apen   the 
fellowlag  aell-kaoMa   expected   atillty   hypotkosls. 
For   eaek   peraea   tkere   exist    aaaarlcal   constaatt, 
called   atilltias,    associated  aitk    tke   various 
possible  oatcoaes   of   kis    actioaa,    glvea   exteraal 
eveats   aet    aadar   kis  coatrol.      If,    for   a  glvea 
sabject,    we  caald  know   tke   valaes   of   tkese  coa- 
staats    aad   tke   (•• personal ■• )    probabilities   ke 
assigas    to    tke   varioas   exteraal    eveats  we  caa, 
aecordlag   to   tkis  aodal,    predict   kis  ckolca   froa 
aaoag   aay    available   aet   ef   aetleast      Be  will 
ckoese   aa   aetiea  wltk    tke  kigkast    expected 
atillty;    i.e.,    wltk    tke  ktgkest    average  of 
atllitles   ef  oatcoaes,    welgkted   by   tke   proba- 
bilities  ke   assigas   ta   tke  cerrespeadi ag   eveatt. 
Be  will    be   ladlffareat   batweea    aay   two    actioas 
wltk   eqaal    expected   atilltiea.      Note   tkat    (by 
tke   aature   of  welgkted   averages)    tke  coaparlaon 
batweea   expected   atllitles   does    aot   depead   on 
wkiek    two   particular   oatcoaea   are  regarded   as 
kaviag   xara-atillty    aad   ual t-atili ty.    (Aatknr) 


A0-i12   738  01 V.      15 

(TISTP/FEH)   OTS   price  li.60 

Naval    Ordaance   Lab.,    Vklta  Oak,    Md. 

BEIGHAN'S    INTEGRAL  OPERATOR    METHOD    IN   GENERALIZED 

AXIALLT   STMMETIIC    POTENTIAL   THEORT. 

by  R.    P.    Gilbert.    U  Jaae  63.   Up. 

NOL  TR63   12i;   a  36  Uaclassified   report 

Deserlptorst      (•Potaatial   tkaory.    Partial   dif- 
fereatlal    aqaatloas),    ("Partial    diffaraatlal 
aqaatioas.    Operators    (Natkeaaties) ) ,    Tkeory, 
Eqaatlons,    Axlally    syaaetrie    flow,    Traaa- 
fafaatioBS   (Hatkaaatics),    Faaetiaaal    aaalysis, 
Caaplax  variables,    Polyaeaials,    lategrals. 

Tke   selattoaa   ef   the   partial   differential    eqaa- 
tiaa   for   goaeralisad   axlally   syaaetrie    potentials 
are  lavastlgated   by   aoaas   of  latagral   eporators. 
Resalts  eoaceralag    si agalarlties,    residues, 
baaads,    aad   grawtk    are  feaad,    wkick   are   aaalogous 
ta   those  ef  classical,    aaalytlc    fuactiea    tkeory. 
(Aatkor) 


Ai>-i12   786  Oiv.       15 

(TISTP/MFA)    OTS   price   $5.60 


of  Hiscoasla, 


Hatkaaatics   Researck  Ceater, 

Hadisoa. 

THE  CAUCHY  PROBLEM  FOR  DEGENERATE  PARABOLIC 

EQUATIONS  OF  STOCHASTIC  CONTROL  THEORY, 

by  Headall  H.  Fleaiag.  Jaae  63.  51p.  TSR402 

Caatract  0A11  022ORD2059 

Uaclassified  report 


Oeseriptorsi   (•Stochastic  processes,  Tkeor 
(•Operators  (Hatkaaatics),  Gaaa  tkeory). 
Tayler's  series.  Diffusioa,  Measure  tkeory, 
laequalltias.  Partial  diffareatial  eqaatioa 
Probability. 


as, 


Tke  Caaeky  problaa  is  coasidered  for  qaasl- 
liaear  parabolic  partial  diffareatial  aqaatloas 
of  tke  type  L(a)  ♦  F(s,x.a,ux)  -  0.   Tke  aatrix 
ef  coefficieats  of  the  tecoad  order  teras  uxixj 
ia  tke  secoad-order  liaear  parabolic  operator  L  Is 
aoaaagativa  deflaite.  bat  aot  aaeessarlly 
positive  deflaite.   Osiag  a  teekalqae  based  ea 
tke  tkeory  of  diffasioa  processes  aad  gaaa 
tkeory,  a  priori  astiaates  for  a  aad  Its  gradleat 
ux  are  obtaiaad.   Tkaoreas  about  the  existeaca  of 
geaerallsed  solatioas  aad  their  dependeace  of 
saall  paraaeters  are  then  proved.  (Author) 


A0-i12  808     Div.   15 
(TISTP/HG)  OTS  price  11.10 

Adelphl  College,  Garden  City,  N.  Y. 
AN  ERROR  FORMULA  FOR  NUMERICAL  DIFFERENTIATION, 
by  Herbert  C.  Kraaiar.  Aag  63,  8p.  Rept.  no.  108 
Contract  NoaT336001 ,  ProJ.  NRO^I  252 

Uaclassified  report 

Deserlptorst   (•Naaerlcal  analysis.  Theory), 
(•latagratioB,  Errers),  Pelynoaisls,  Equatiaas, 
lategrals,  Faaetieas,  laaqaall tl as. 


AD-412  860  Div.      15 

(TISTP/IFA)    iTS   price   $1.60 

IlllBols   U. ,    Drbaaa. 

ON   A    GENERALIZED    DIVISOR    PROBLEM. 

by   R.    D.    Dlxoa.    1963.    10p. 

Contract  Noar183^18,  ProJ.  NR  0^3  19^ 

Uaclassified  report 

Descriptors:   ('Series,  Faaetloas),  Naaber 
theory,  Coaplex  aaabers. 


AO-412  862     Div.   15 
(TISTP/MFA)   OTS  price  |3.60 

lUlaels  U.,  Urbaaa. 

ALMOST  PRIMES  GENERATED  BY  A  POLYNOMIAL, 
by  Ronald  Joseph  Miecb.  1963.  33p. 
Caatract  Nenr183^18.  ProJ.  0^319^ 

Unclassified  report 

Descriptors:   ("Polyneaials,  Naaber  theory), 
Naabers,  Sequences,  Errors,  Inequalities. 


A0-i12  93^     Div.   15 
(TISTP/FEM)  OTS  price  $3.60 

Operatioas  Research  Ceater,  U.  of  Calif., 

Berkeley. 

PROBLEMS  OF  STATISTICAL  INFERENCE  FOR  BIRTH  AND 


DEATH  QUEUEING  MODELS, 

by  K.  M.  Molff.   25  Mar  63,  32p.  Rept.  ao 

ORC  63  3  KR 

NSF  Great  G2103^ 

Uaclassified  report 

Descriptors:   (•Oueueiag  tkeory.  Models 
(SlaBlatloas)) ,  (•Stati stlcsl  processes, 
Tkeory),  Statistical  dlstribatioas.  Statisti- 
cal fuactioBS,  Birth,  Probability,  Deasliy, 
Matheaatieal  aedels,  Aaalysis  of  variaB^4 
Partial  diffareatial  equatiaas. 
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AD-412  936     Div.   15 
(TISTP/MFA)  OTS  price  $1.60 

Coluabia  U. .  New  York. 

MONOTONICITY  PROPERTIES  OF  THE  POWER  FUNCTtpNS  OF 

SOME  TESTS  IN  TMO  MULTIVARIATE  PROBLEMS, 

by  S.  Das  Gupta  aad  T.  H.  Aadersoa.   10  Jalk  63, 

13p.  Rept.  BO.  CU66  63NoBr266  33HS        [ 

Caatract  Hoar26633,  ProJ.  NR0^2  034 

Uaclassified  repart 

Descriptors:   (•Aaalysis  of  variaaea,  ThlLry) 
TraasforaatloBS  (Matheaat les) .  laeqaalltl  is. 
Probability,  Statistical  tests,  Faactloai, 
CoBvex  sets,  Deteralaaats,  Olstrlbatloa  theory 

lavarlaat  procedares  for  testlag  a  set  of  ifalti- 
variate  liaear  hypotheses  la  the  liaear  aei^al 
■edel  depead  oa  the  characteristic  roots  o 
randoa  aatrix;  siailarly  iBvariaat  test  pr 
eedures  for  testing  iadepeadejice  betweea  t*b  sets 
ef  aoraally  distributed  varlates  depoBd  oaTiha 
characteristic  roots  of  aaother  raadoa  aatrix. 
Is  each  case  the  power  faactioa  of  such  a  t^st 
depeads  oa  the  characteristic  roots  of  a  cdr- 
respoadiag  populatiaa  katrix  as  paraaeters]  these 
roots  aay  be  regarded  as  aaasures  of  devlaitea 
froa  the  hypothesis  tested.   Sufficieat  coi|l- 
tioas  oa  the  procedara  la  each  case  for  thi  power 
faactioa  to  be  a  aoaetOBlcally  iacreaslag  fhae- 
tioB  of  each  of  the  paraaeters  are  obtaiaad; 
The  likelikoed-ratio  test,  Lawley-Hotelliaf  trace 
test,  aad  Roy's  aaxiaaa  root  test  satisfy  t 
eoaditioas.   Tke  aoaoteaicity  of  the  power 
tloa  of  Roy's  test  has  beea  shows  by  Roy  ai 
Mikhail  usiag  a  geoaetrical  aethod.   Ia  oal< 
the  aabiasedaess  of  the  aexiaaa  root  test  li 
iadepeadeace  was  proved  (althoagh  the  aathifs 
claiaed  to  prove  the  aoaotoaiclty  property)] 


AD--t12  937     Div.   15 
(TISTP/FEM)  OTS  price  11.60 

Calif orala  U. ,  Berkeley. 

NON-NEGATIVr  SOLUTIONS  OF  LINEAR  INEQUALITlHs, 
by  Gerard  Debreu.   June  63,  Up.  Teckalcal  Wept. 
■0.  10  . 

Caatract  Me8r22277,  ProJ.  NR047  029 

Uaclassified  report 
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Oescrlptors:  (•laetiualities,  Liaear  syst 
Theory,  Matrix  algebra,  Naaerlcal  aaalysi 
EquatloBS. 
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MATHEMATICS  -  Division  15 

AD-1413    087  Div.      15 

(TISTP/FEM)    OTS   price   $2.60 

Boeiag  Scleatlflc   Researck  Labs.,    Seattle. 
Mask. 

FRACTIONAL    INTEGRAL    OPERATORS  AND   A   HYPER- 
GEOMETRIC   FUNCTION   TRANSFORM, 

by  T.    P.    Higgles.      May   63,    20p.    HN296;   01    82   0251 

Uaclassified   report 

Alsa  available   froa  tke   aatkor. 

Descriptors:      (•Operators    (Hatkeaatical) 
lategratloa),    (•lategral    traasforas,    Polyaeai- 
als),   Special    fuBctleas,    lategrals,    Diffarea- 
tial   eqaatleas.   Algebra. 

The    represeatatiea  of    the   Gaass   hypergeoaetrle 
faactioa  as   a   fractioaal    integral    is    used    to 
derive   a    hypergeoaetrle   fuactioa   traasfora  aad 
its    iaversioa.      The   lategral    operator  approach 
aakes    the   derivatloa   of    both    the   syaaetrie   aad 
the    staple    feras   for   iaversioa   quite   direct.      A 
special    case,    the    Jacebl    traasfora,    is    glvea  for 
both   cases,    aad   the    reductloa   Is   also  aade   to  a 
Legeadre   fuactioa   traasfora   to   obtaia   the 
syaaetrie    laversloB  as   well    as    oae   which    Is 
equivaleat    to   the    kaewa   staple    oae.      Tke    siaple 
Iaversioa   alght   well    be   called    tke   best    Iaver- 
sioa  siace    tke    priaary   use    of    tke    syaaetrie 
Iaversioa    is   veriflcatioa   of   previous   work 
derived    by  dlffereat   aetkods.      (Aatkor) 

AO-413    110  Oiv.      15 

(TISTP/HG)    OTS    price   $6.60 

Naaerlcal   Aaalysis    Researck,    U.    of  Calif., 

Los  Angeles. 

SPERNER'S  LEMMA  AND  SOME  EXTENSIONS, 
by  C.  Toapkins.   Aag  63,  64p. 
Caatract  NoBr23376 

Uaclassified  report 

Oescriptors:   (•Algebraic  topology,  Aaalysis), 
(•Coabiaatorial  aaalysis,  Tkeory),  (•Aaalytlc 
geoaetry),  Faaetloas.  Coavex  sets.  Traasforaa- 
tioas  (Matkeaatics) ,  Gaaes  tkeory,  Seqaeaces, 
Partial  diffareatial  eqaatioas.  Real  variables. 
Algebra,  Coaplex  auabers,  Polyaeaials, 
Spkeres. 


AO-413  127     Oiv.   15 
(TISTP/HG)  OTS  price  #8.60 


Foreiga  Teek.  Oiv.,  Air  Force  Systeas  Coaaaad, 
Hrigkt-Pattersoa  Air  Force  Base,  Okie. 
APPROXIMATE  INVESTIGATION  OF  SOME  TYPES  OF 
STRONGLY  NONLINEAR  AUTONOMOUS  SYSTEMS, 
by  V,  V.  Kasakeviek.   15  July  63.  62p! 
FTO  TT63  319  Uaclassified  report 

Traas.  froa  Russiaa  Book.  Avtoaat ickeskoye 
Upravlealye  I  Vyckisl i tel> nogo  Tekknika, 
Gosudarstveaaoye  Nauckao-Tekka Ickeskoye 
IsdatePstvo  Mask  iaostroitel*  aoy  Literatury 
No.  5.  Moskva,  pp.  365-U2.  1962. 

Oeseriptorsi   (•Noaliaear  systeas.  Naaerlcal 
aaalysis).  (•Algebras.  Tkeory),  Fuactioas. 
lategratloa.  Diffareatial  equatioas.  Liaear 
systeas.  Traasforaatioas  (Matkeaatics), 
Motion,  Velocity,  Acceleratloa,  Frietioa, 
Elasticity,  Kaergy.  Aaplifler,  Araatare. 


AD-A13  136     oiv.   15,  8 
(TISTP/MH)  OTS  price  #3.60 

Parke  Matheaatieal  Labs.,  Inc..  Carlisla   Mass 
PROGRESSIVE  RELIABILITY  FUMCTIONS. 
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DiTlslon  15  -  MATHEMATICS 

by  Ntthaa   «rl*r   Parkt.    Ill    aa^  C.    Robert 
■•■tgoaary.    Jaa   63.    22p.    Sciaatlflc    rapt.    aa.    1 
Caatract    kf^9   628   2*17.    PraJ .    A608.    Task  A6080i 
ArCIL  63    163  Oaelaisiriad    report 

Daaerlptartt      (•Statlat leal   dlttrlbatlea. 
lallablllty    (eieetroaicsK     (•Raliabi 1 1 ty , 
Statistical   dlttrlbatlaa),    Tables.    Naaerlcal 
■•tbatfs   aa4  pracatfaras. 

This    Is    caacaraa4   with    the  ■atheaatieal   problea 
•r  ealealatlag   pravresslTO    reliability    faaetieas. 
flivaa    the   aadarlyiag   caaalatlve   tf istribat lea.      A 
ffrapbleal    techalqae   is   develeped    for   eaplrieally 
fllTaa   <lstrlbati»as.      Pamlas   are  developed   for 
the   axpaaeatlal.    aaraal.    Nalball,    gaaaa   aad    log- 
aaraal   dlstribatlaas.      The  Mthod    is    llUstrated 
la   teraa   of   a   typical    fallare  <l<  «iribHtioa. 
(Aathar) 


A0-i13  274 
(IlITP/WA) 


OlT.      15,    30 
OTS  price  $2.60 


laad  Carp.,    Saata  Maalca.    Calif. 

OYNAHIC   PtOMAMUNe  AND   THK   JACOBI    CONDITION    OF 

T»  CALCULOS  OF   fABIATIONS. 

by   Staart   I.    Orajrfas.      Aag   63.    13p.    Maaeraadaa 

■■371 4PI 

Caatract  APi9  638  700 

Oaclasslfied  report 

Doserlptarsi   (•Calcalas  of  variatiaas.  Pro- 
traaalag  (Coapaters) ) .  Theory,  Partial  dif- 
foreatial  oqaatloai.  Dyaaaic  prograaalag, 
Optlalsatioa.  Taylor  series. 


la  the  dyaaaic  pragraaatiag  approach 
colas  af  varlatiaas..  It  Is  asaally 
a  descrato  vorslea  af  aa  aptlaiaati 
appreachas  the  caatiaaaas  stataaaat 
croaoat  la  the  iadepeadaat  variable 
sara.  This  assaaptloa  is  axaalaed 
dltlaa  that  aast  be  satisfied  if  th 
tba  Halt  is  to  bo  valid  Is  dlscove 
coaditioa  is  shaaa  ta  bo  oqaivaleat 
aaeassary  caadltlaa  af  the  classics 
oxploratiaa  of  this  coaaectioa  beta 
prograaalag  aad  the  classical  theor 
■•«  fera  of  tha  Jaeabl  coaditlaa. 
fara,  the  Jaeabl  caadltlaa  is  seoa 
rale  far  adjastiag  tha  eptiaal  sola 
aecaaat  af  slightly  portarbad  ialti 
(Aathar) 


ta  the  cal- 
assoaad  that 
aa  prablaa 

as  tha  la- 

approoches 
aad  a  caa- 
e  passage  ta 
red.   This 

to  the  Jacob! 
1  theory.   The 
oea  dyaaaic 
y  yields  a 
la  its  aa* 
ta  prevlde  a 
tiea  te  take 
al  caaditieas. 


AD-A13   300  Dlv.      15 

(TISTP/FIB)    OTS  price  $5.60 

lANO   Car^. .    Saata  aoBlea.    Calif. 

SOK   APPLiaTIONS   OP   POLTNOHIAL  APPIOXIMTION   TO 

OTNABIC   PIOGBAMIINe. 

hf  S.    Aiaa.    1.    Ballaaa.    aad  S.   Drayfas.   Aag   63, 

91  p.   «aaa.    m.   M3728Pt 

Caatract  APi9  638  700 

Oaclaaslflod  ropart 

tapart  aa  Prajaet  lAND. 

Daaerlptarst      (•Palyaaalala.   Optlalsatlaa). 
(•Naaarieal   aathads   aad   pracedares.    Dyaaaic 
pragraaalag),    Paaetiaaa.    Soqaaacos.    Coapater 
■taraga  deviaas,    Prograaalag  laagaages.   Traas- 
faraatiaas    (latheaatles) .    latagral   oqaatiaas. 
Naaorical   aaalyals,    Pragraaalag   (Caapaters). 


AD-i13  319  Dlv.      13 

(TISTP/MB)      OTS  price  $4.60 

Prlacetoa  0..    R.    J. 

6BAPBS   AND  CONBINATOBICS  CPNPEIENCE,    PIINCETON 


UNIVEBSLTY,    BAT    16-18.    1963, 
Tochaieal    rept. 

by   John  R.    Edaoiids,    Jr.    1963,    1v. 
Coatract   N0NR1858-21 

Uaelassifiod   report 

DescrlptArst      (*CoBbl aateri al    analysis. 
Syapesia). 

This   report    is    a   siaplo   record   of   the  Conference, 
aaialy   via   aather's    abstracts   of   the   paper   pre- 
soatod.      Farther   iaferaatieii    aboat    those   papers 
(or   of   papers   preseatod   in   our  vookly   seaiaar    ) 
can   be  obtained   only    froa   the   individaal    aathors 
la   whatever    fora  of   pablication   those   aathors 
aay    andortake.       (father) 


AD-413    337  Dlv.       15.    25.    2 

(TISTP/BFA)    OTS   price   13.20 

Israel    last,    of  Tech.    (Haifa). 

THE    PHYSICAL   TENSOR   AND    APPLICATIONS. 

by   Z.    Karai.    7   Jan   63.    27p. 

Crant    AF    E0AR62    57 

AFOSR   Rapt.    no.    4960  Unclassified    report 

Descriptors:       (•Tensor    analysis.    Theory), 
(•Geodesies,    Eqnatlons),     (•Bochonics,    Aaolysis) 
Deterainants,    Vector    analysis,    Traasforaat ions 
(Natkeaatics).    Networks.    Botioa. 


The  defiaitiaa  9t   the  physical 

tensor  and  tensor 

field,  the  t ransferaat lea  laws 

for  Its  aagaitades 

with  respect  to  orthogoaal  and 

obliqae  «>stoas. 

the  dlrectioaal  derivative  of 

a  tensor,  the 

CBrvlliaear  derivative  of  the 

tensor  aagnitades 

aad  the  Christoffol  teaser  la 

arthogonal  systeas, 

a  survey  oa  aaltl-polnt  tensors  aad  aalti-systea 

aagnltudes.  the  plaae  finite  rotation  tensor  and 

are  reported.   As 

appllcatiaas.  the  transforaing 

of  a  Cartesian 

teaser  eqaatiea  ta  carviliaear 

coordiaates,  a 

aalti-relativo  aotiaa  with  res 

poet  to  curvilinear 

networks  aad  the  aerging  of  th 

a  Lagrange  equa-  * 

tions  of  aotion  and  the  goodes 

Ics  equation  into 

a  single  physical  teaser  eqaatioa  af  the  Newtaa 

typo  are  discassad.   (Anther) 

AD-413   363  Dlv.      15.    28. 

(TISTP/FEB)    OTS   price   17. 60 


26 


Califaraia  U. .  Berkeley. 

BATHEBATICAL  SPECIFICATIONS  OF  COALS  FOB 

DECISION  PROBLEBS. 

by  Roy  Radaer.  Jaaa  63.  71p.  Technical  rapt.  aa. 

Coatract  Noar22277,  ProJ.  NR  C47  029 

Uaclassiflad  report 

Descriptorst   (•Docislaa  aakiag.  Batkaaatical 
logic),  ("Caaa  theory.  Statistical  precesses), 
Baaagoaoat  eagiaaering,  Seqaeaces.  Stachastle 
processes,  Liaaar  prograwwing.  Operations 
research,  laaqualit let,  Optlalsatioa,  Special 
faaetieas.  Statistical  fuaetioas.  Bathaaatical 
aedols. 


A  toxonoay  of 

rolotively 

siaple  aathoaatlcal 

f oraalai 

for 

the  ropresoatatioB  of  praferoacas 

aad  goal 

s  is 

presented. 

Tha  eapkasis  is  oa 

oxaainii 

g  how 

alternative  forwulas  differ  with 

respect 

to  th 

0  structure 

of  preferoaces  repro- 

seated  ( 

with 

particular 

rafereaea  ta  attitadas 

towards 

risk) 

.  and  with 

respect  to  the  toch- 

aiqaas  c 

>f  problea  soluti 

oa  to  which  they  are 

adapted. 

Tha 

problea  of 

haw  tp  foraalate  aad 

solve  a 

decision  problea 

is  itself  a  daelsloa 

prablaa. 

Det 

oraialag  ap 

tlaal  procodaras  for 

searehli 

g  for 

an  optlaaa 

is  discassad.   (Aathar) 
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AD-413   371  Dlv.      15 

(TISTP/JP)    OTS   price  $3.60 

BIAS,    lac..    Baltiaore,    Bd. 

STUDY   OF   NONLINEAR    BECHANICS. 

Fiaal    rapt.    31    Bar   58-31    Bar   63. 

11  Jaly  63.  33p. 

Coatract  AF49  638  382.  PraJ.  9783.  Task  3f?*726 

AFOSR  5130  Oaclasslfied  report 


Oescrlptorst   ('Dif f oreatial  aqaatloas. 


ha. 


search  prograa  adalalitratloa) ,  (•Ceatr|>l  sys- 
teas, Theory),  (•Beehaaics,  Noaliaear  sprsteas), 
Topologv,  Noaliaear  dlffereatlal  oqaatiilas, 
Groaps  (Batheaatics). 


Coateatsi  Research  resaltst  Asyaptotle 
Fuactioaal-differential  equatioas.  Stabil 
dyaaaical  systeas,  Batheaatical  theory  of 
Qaalitativo  theory  of  dlffereatlal  eqaati 
Coatrol  theory;  Pabllcatleasi  1958-1963; 
Scieatifle  activities. 


bilhavior, 
Ity  of 
leaatral. 


AO-413  483     Div.   15 
(TISTP/TL)  OTS  price  $1.60 

Illiaeis  U..  Urbaaa. 

ON  A  GENERALIZED  DIVISOR  PROBLEB, 

by  R.  D.  Dixoa.  1963.  lOp. 

Coatract  Noar183418.  ProJ.  NR043  194 

Uaclassiflad  repar  ; 

Oeseriptorsi   (•Series,  Faactioas),  (•In 
eqaatioas,  Traasforaat ioas  (Batheaatics 
Groaps  (Batheaatics),  Naabers.  Coaplex 
aaabers. 

Aa  asyaptotle  expaasioa  is  givea  far  the 
aatory  faactioa  of  a  Diriehlet  series  wltl 
tive  coefficieats  which  applies  taOgCx) 
2  is  real  aad  positive.   (A>thor) 


egral 


ba- 

pasi« 
trkai 


AD-413  484     Div,   15 
(TISTP/HG)  OTS  price  $3.60 

Illiaois  U..  Urbaaa. 

ALBOST  PRIBES  GENERATED  BY  A  POLYNOBIAL, 
by  Roaald  Joseph  Blech.  1963.  33p. 
Coatract  Noar183418,  ProJ.  043  194 

Uaclassiflad  rapari 

Descrlptarst   (•Naabar  thaary.  Aaalysls)| 
(•Polyaoaials.  Theory).  Seqaeaces,  Nuwbdrs. 
Traasforaatioas  (Batheaatics).  laaqualittes, 
Equatioas.  Naaerical  aaalysis.  Series,  iigabr;.. 

latagrals.  ^' 


AO-413  542     Div.   15 
(TISTP/H6)  OTS  price  $11.50 

Califaraia  0.,  Berkeley. 

HOBOTOPY  INVARIANTS  ASSOCIATED  HITH  ELLIPl|lC 

PARTIAL  DIFFERENTIAL  OPERATORS, 

by  J.  F.  Labrousse.  Jaly  63.  1v. 

Coatract  Noar222  62 

Uaelassifiod  report] 

Oeseriptorsi   (•Algebraic  topology.  TrBi<- 
foraatiea  (Batheaatics),  (•Partial  diffejv- 
eatial  eqaatieas.  Operators  (Batheaatics)), 
Algegras,  Faaetieas,  Polyaaaials,  SeqaeaQos. 
Coafaraal  aapplag,  laeqaalit las,  Iategra|l)loa, 
latagral  traasforas,  Coaplex  variables, 
Batrix  calcaluf 


MATHEMATICS  -  Division  15 

AO-413  594     Div.   15 
(TISTP/BFA)  OTS  price  $1.10 

Fareiga  Tech  Div.,  Air  Force  Systeas  Coaaaad, 

Mright-Pattersoa  Air  Farce  Base,  Ohio. 

BETHOD  OF  REPRODOCINC  A  H0B06CNC0DS  FUNCTION 

OF  TNO  VARIABLES, 

by  I.  V.  Doa-yaachak.  17  Jaae  63,  3p. 

FTO  TT63  502  Uaelassifiod  repart 

Traas.  fraa  Rassiaa  Pateat  Br.    5020,  (Appl.  Br. 
687642/26,  pp.  1-2.  3  Dec  60.   '        " 

Descriptorst   (•Biaaaials,  Faactioas), 
Naaerical  aaalysis. 


AD-413  757     Div.   15 
(TISTP/HG)  OTS  price  $J.60 

Mayae  State  0..  Detroit.  Bich. 

ON  THE  SOLUTIONS  OF  THK  HAVE  BOOATION  IN  A 

QUADRANT  OF  R4. 

by  Y.  B.  Choa.  1962.  13p. 

Great  AF  AF0SR62  462 

Uaclassiflad  report 

Dascriptersi   (•Partial  dlffereatlal  eqaatieas. 
Theory).  (•Faactioas,  Aaalysis),  Aaalytlc 
geoaetry.  latagratloa,  Operators  (Bathe- 
aatics), Spharas.  Parabolic  bedlas,  Carved 
profiles. 


AD-413  950     Dlv.   15 
(TISTP/BS)  OTS  price  $1.60 

6570th  Persoaaal  Research  Lab..  Aarospaca 

Bedieal  Div.,  Lackland  Air  Force  Base.  Tex. 

ESTIBATION  OF  PROBABILITIES  ASSOCIATED  WITH  F 

STATISTIC  BY  DIGITAL  COBPUTER  TECHNIQUES. 

by  George  I.  Noel.   Bar  63.  7p. 

ProJ.  7719.  Took  771901 

PRL  TDR63  7  Unclassified  report 

Descriptorsi   (•Probability.  Digital  coapaters). 
(•Statistical  distribatioas,  ExpariaoBtal  data), 
(•Statistical  tests.  Errors).  (•Prograaalag 
(Coapaters).  Statistical  aaalysis).  Psyeho- 
aatrlcs.  Tables. 

Tha  F  statistic  is  widely  asad  to  test  tha 

sigalflcaaca  of  experiaeatal  resalts  la  tha 
behavioral  scieaees.  Tabalatioas  of  probabilities 
for  F  valaes  are  nvailnble  only  for  a  few 
selected  sigaificanca  levels  aad  degrees  of 
freedoB.   This  paper  prosoats  aa  efficieat 
aethod  for  progrtaaing  coapatatloa  of  tha 
estiaatad  probability  for  aay  specific  F  valae. 
Probabilities  are  accurate  to  4  deeiaal  places 
and  degrees  of  freedoa  aay  raaga  froa  4  to  1000. 
(Author) 


AD-414  036      Div.   15 
(TISTP/HG)  OTS  price  $4.60 

Tale  U..  New  Havea.  Caaa. 
GBNBRIC  NORB  OF  AN  ALGEBRA, 
by  N.  Jacabsea.   1963.  43p. 
AF  AF0SR61  29 

Daelaaslfled  repart 

Descriptorst   (•Algebras,  Theory).  (•Graapa, 
Traasforaatieas).  Pelyaoalals.  Faaetiaaa, 
Batrix  algebre  ' 


iOl 


DiviBion  15  -  MATHEMATICS 

AO-iU   0i7  Dlv.       1$ 

(TlSTr/aC)   OTS  prl««  ti.io 

C«llf«rii«-  0.,    Barktlvy. 

NON-ATMIC   IIASOIKS    ON   COMPACT  HAUSOOirF   SPACES, 

kj  ■•rltak*  Maimai   ■■4  C.    L.   S««T«r.      1962.   9p. 

«r«it   AP   AP0SI62    ^^0 

APOSI  i«99  Oielatsifltd   rtport 

Ovfcrlptarti      ('Topology,    Tfeoory),    (*H*a>Br* 
tkcorjr,    Aialxsis).    Algobrat.    FBactieai, 
TraisforMtloai   (Matliaaaties),    Algobra. 


DEIIVATIVE   OF   A    RATIONAL    FUNCTION, 

hj   J.    L.   RaUli   aad   0.    Shliha.    1963.    lOp. 

Ceatract  AF18   600   U61 

A FOSE   i900 

Uaclatilfiod    ropart 

Ooscriptorat      ("Pelyaoaialt.    Faactioas), 
Tfeaary,    Groaps   (Matkoaa tics} . 


AD-iU  083 
(TISTP/IC) 


OTS 


Dl».      15 
prlea  $2.60 


AO-iU  051  Otv.      15 

(TISTP/MS)      OTS  prlca  11.10 


larvard   0.,    Caabrldge.    Mass. 

BXTIEIAL    POLYNOMIALS   AND   THE   ZEROS    OF   THE 


lattitata   far  Advaaead   Stady.    Prlaeotaa,    N.    J. 

ON   CAPACITABILITY    AND    HEASURABILITY. 

by   laarlca  Sloa.    1960.    21p. 

AFOSR    5118  Daclasdflad   raport 

Oaicrlptarii      (•Topology.    Thaary).    (•■aatara 
thaery,    Aaalyilt),    Potoa'tial    tkoory,    Algabra, 
Naabars,    Faactioai.    Nuaarical   aaalysls.    Sa- 
queocei,    Traaiforaa t ioas    (HatkaBat lei) .    Spkarai, 
MatkoMtical    lagle. 


t6.    MEDICAL  SCIENCES 


AO-ill  759     DlT.   16 
(TISTB/MA)  OTS  prica  $.50 

Bloaadical  Lab.,  Aoroipaca  Hodieal  Dlv., 

Mrlgkt-PattartoB  Air  Force  Bate,  Okia. 

THERAPY  OF  ACUTE  UONH  INTOXICATION, 

by  Kaaaatk  C.  Back,  Hlldrod  K.  Piakartoa 

Aatkoay  A.  Tkoaaa.  Jaaa  63,  8p. 

ProJ.  6302.  Taak  620202 

AHRL  TDR63  U  Uaclaiilfiad  ra 


pai  1 


Report  oa  Pkaraacology  aad  Bloekaaiitry. 
Oeserlptorsi   (•Toxicity,  Rocket  propel 


<IBd 


Uata). 


(•Rocket  propellaatt.  Toxicity),  (•Hydrtxiae 
derlTatlTOs,  Toxicity).  Brala,  Splaal  ctdrd, 
Tkerapy,  Galded  aliille  porioBaal,  Vlti|^iB  B 
coaplex.  Laboratory  aalaali. 


AD-411  769     DU.   16 
(TISTB/BA)  OTS  price  $.75 

Yale  0.,  Sekool  of  Medlclaa.  Nov  Hafea.  C^aa. 

EFFECTS  OF  DECABORANE  ON  BRAIN  ACTIVITY. 

Rept.  for  1  Nay  62-25  Feb  63, 

by  Jose  ■.  R.  Oelgado.  May  63.  19p. 

Coatract  AF33  657  9021 

AHRL  T0R63  i1  Uaclasslfled  repork 

Report  oa  Toxic  Haxards  of  Propellaats  aal 
Materials. 


lo- 


Oescriptorsi   (•Decaboraaes,  Metabolisa 
(•Toxicity,  Decaboraaes),  Electroeacepkk 
grapky,  Splaal  cord,  Aatoaoaic  aorToas  ; 
systea.  Histology.  Priaates.  Brala.  Labiratory 
aaiaals.  Tj 

Tke  effects  oa  iatraperitoaeal  iajectioa  if 
decaboraae  kave  beea  iBTOstigated  la  aoakfys 
■Itk  electrodes  peraaaeatly  laplaated  la  ike 
brala.   Oae  siagle  iajectioa  of  5  ag/kg  ptadaced 
arked  bekavioral  depressioa.  witk  ealy]' 
erate  electroeacepkalograpkic  aodif leaf ioas. 

doses 


Fear  dell] 


of 


104 


of  3  ag/kg  prodaced  depressioa,  soaaolaaci 
twitckiag  la  botk  eras,  accoapaaied  by  beasts  of 
kigk-voltage  activity,  localised  la  tke  lijieraal 
eapsale.   Oeatk  ocearred  3  days  later.   Ddily 
doses  of  1  ag/kg  ap  to  a  total  of  U  ag/kd  pro- 
daced depressioa.  aascalar  tvitckiag.  aao^fxla. 
sad  a  typical  eleetToeacepkalograpkic  patc«ra, 
bat  tke  aaiaals  recoTored  coapletely.   Deptessioa 
■ay  be  related  to  retiealar  systea  laTOlTaaeat. 
Motor  syaptoaatology  coald  depead  oa  disti^rbaaces 
of  kooTlly  ayeliaated  aotor  axoas  Mkiek  a^y  kare 
s  special  affiaity  for  tke  liposolable  deo^boraaa. 
Hypotkalaaic  laTolveaeat  nas  qaestioaable,  bat 
■elgkborlag  stractaras,  especially  tke  iatdraal 
eapsale  skeaad  electrical  dlstarbaaces.  (Aittkor) 


A0-A11  787     DlT.   16,  20 
(TISTB/HA)  OTS  prlea  $8.10 

Researek  Triaagla  Int.,  Darkaa,  N.  C. 
EMERGENCY  HEALTH  PROBLEMS  STUDY. 
Flaal  rapt..  Vol.  1, 
ky  H.  T.  Hersog.  31  Jaly  63.  It. 
Ceatract  OCO  0S62  250,  OCO  PreJ.  2i11A 

Uaclasslfled  report 

Deserlpterst   (•Pablic  kealtk,  Naelear 
aarfara),  Casaaltias,  Popalatloa,  Sarviak, 
Olsaasas,  Ipidaaiology ,  CItII  defease  systaas, 
Radiaaatlva  falloat.  Skelters,  Military 


MEDICAL  SCIENCES  -  Division  16 

Ike  peacetiae  kealtk  status  of  tke  populatioa 
(based  oa  tke  U.  S.  Public  Healtk  Service 
Natioaal  Healtk  Survey)  aad  tke  raage  of  coa- 
plicatioBS  due  to  skelter  livlBg  were  eraluated. 
Rougb  estlaates  suggest  tbat  aedical  care  aad 
public  kealtk  aeasures  could  add  a  auaber  of 
survivors  equal  to  1  -  2  perceat  of  tke  total 
preattack  populatioa  duriag  a  siagle  two-week 
period  uader  ideal  coaditloas.   Postattack  aedi- 
cal care  of  casualties  would  aot  seriously  coa- 
pete  witk  aeasures  directed  toward  kealtk  aaia- 
toBBBce  of  tke  geaeral  populatioa,  except  for 
coBsuaable  aedical  sapplies.   Because  casualty 
care  and  kealtk  aaiBteaaBce  of  non-easualties 
are  capable  of  addiag  coaparable  auabers  of 
survivors  duriag  the  skelter  period  (a  aaxiaua 
of  2  perceat  of  tke  preattack  pepalatioa  for 
eltker  type  of  eapkasls).  It  is  eoacluded  tkat 
botk  appraackes  skould  be  eapkasised.  Tke 
available  data  oa  ckroaic,  Boa-eoaaaaieable 
diseases  is  sufficieat  to  allow  aero  qaaatitativa 
stockpile  plaaaiag  ef  aedical  iteas  for  tkese 
coaditloas  la  skelters.   Furtkor  researek  will 
be  aecessary  before  tkls  is  tree  for  coaaaaicable 
diseases,  because  of  tke  coaplexity  of  disease 
spread  duriag  skelter  coBflaeaeat.   A  aetkod  for 
optiaixiag  tke  allocatioa  of  drugs  for  support 
of  Boa-coaauaicable  ckroaic  aad  acute  coadltioaa 
to  skelters  la  a  stockpiliag  prograa  is  saggested 
aad  illustrated  bv  aa  exaaple.  (Autkor) 

AD-i11  851     Dlv.   16,  8 
(TISTP/MFA)  OTS  price  $^.60 

Air  Force  Caabrldge  Researek  Labs.,  Bedford. 
Mass. 

NONLINEAR  OSCILLATION  AND  NEUROELECTRIC 

PHENOMENA.   PART  I, 

by  Edaoad  M.  Dewaa.  Juae  63.  ^Op. 

"roj.  5635 

AFCRL  Rept.  ao.  63  U9,  pt.  1 

Uaclasslfled  report 

Deserlpterst   (•Bloaics,  Circaits).  (•Neurology, 
Aaelysis).  Osclllatioa,  Noaliaear  systeas. 
Electroeaeepkalograpky,  Electroaie  eqaipaeat. 
Oscillators,  Cells  (Biology),  Cerebral  cortex. 
Epilepsy,  Brala. 

Noraal  aad  epileptic  electreeacepkalegrapklc 
pkeaeaeaa  are  treated  frea  a  aew  pel  at  of  view. 
Pkenoaena  suck  aa  (1)  spoataaelty  of  aoraal 
disckarges,  (2)  epileptic  iavelveaeBt  of  aerael 
aeurras,  (3)  epileptic  kypersynekroay,  (4) 
• 'oxkaastioa,"  aad  (5)  aeraal  and  epileptic 
excitatlea  aad  sappresBlea  effects  are  ceapared 
to  pkeaeaeaa  of  aonllaeer  oscillatiaas  sack  as 
(a)  "soff  Halt  cycle  bekavier,  (b)  ••kard" 
Halt  cycle  bebavior,  (c)  aenliaear  eatraiaaeat 
effects,  (d)  oscillatiea  bystereais  aad  Vaa  der 
Pol  oscillatieas,  ead  (e)  asyackreaoas  axeita- 
tioa  aad  qaeackiag  effects,  respectively.   Tkls 
paper  treats  (1),  (2),  aad  (a),  (b).  leaviag 
tke  reaaiader  te  fatare  ceaaaaieatieas.   Tke 
goal  of  tkis  work  is  to  lead  teward  a  aatkeaeti- 
eal  pkeaoaeaelegieal  sckeae  wkick  skews  rela- 
tioaakips  betweea  aeeaiagly  dlveraa  aeareelec- 
tric  activity  aad  to  suggest  aew  experlaeats 
wkick  will  iacreese  eat  aadarstaadi ag  ef  tke 
brala  aeckaalsaa  respoaslble  far  aeraal  aad  ab- 
aeraal  activity.  (Autkor) 


AD-A11  860     Oiv.   16 
(TISTB/MA)  OTS  price  $1.60 

Laboratory  for  Coaparatlve  Biockoalstry,  LaJalla. 

i'  S  1  1  I  • 

RED  CELL  METABOLISM  RELATED  TO  BLOOD  STORAGE 
Progress  rept.,  1  Nov  61-30  Jubo  63, 
by  Great  R.  Bartlett.   26  July  63.  12p. 
Great  OA  H0^9  193  63692 

Oaclassified  report 


Division  16  -  MEDICAL  SCIENCES 

Ovfcrlptorii   (*trytlir«C]rt«i,  ■•tabollia). 
A4*Be*la*  pli«spliat«fl.  Pkaspborjrlat ioa.  Tracer 
■  tafias,  laa.  BI«M.  Storaf*.  Mael*atl4*s. 
Cark*li74rat«t. 

■•4  calls  frea  frath  haaaa  bload  vara  faaa4  ta 
iaearparat*  C1i-labala4  a4*aaiiaa  ar  adaalaa 
(■li*i  laaalB*  was  prasaat)  lata  ATF.   Na  la- 
caryaratlaa  was  abtalaad  fraa  C1i-*labal«4 
hypaxaatblaa,  laaslaa  ar  adaaiaa.   A  aat  sya- 
tbvals  af  ATP  abav*  tfe*  staady-stata  laval  ceaid 
•eeaaat  far  tha  aaaaat  af  laearparatlaa  aad  It 
■as  caacladad  that  tha  taraarar  rata  af  ATP 
la  this  parlad  af  tlsa  was  aaglivikla.   Partbar 
•vldaaea  far  aa  aativa  flyeafaa  aatabalisa  la  tha 
baaaa  rad  call  has  baaa  abtaiaad  la  tha  fara  af 
a  rapid  taraarar  of  bath  tha  safar  aad  phospharas 
parts  of  UDP6  aad  glaeosa-1,  6-diphosphata.   A 
aaw  sagar  phesphata  has  baaa  discavarad  ta  ba 
a  aarasl  coastitaaat  af  tha  haaaa  rad  call  aad 
has  baaa  Idaatiflad  taatatiraly  as  aaaaesa-1, 
6-dipNosphata.   Of  spaclal  sifalfleaaea  was  tht 
fiadiag  by  Isatapa  aaalysas  that  this  aaw  cea- 
paaad  It  aatlvaly  latagratad  with  tha  tagar  aad 
pbaspharas  aataballsa  af  tha  call.   Tha  phas- 
pharylatad  aataballtas  af  tha  rabbit  ratiealaeyta 
hava  baaa  aaalysad  sad  caaparad  with  thasa  af  tha 
aatara  arythracyta.   Tha  dlttlactlva  faataras  af 
tha  glycalytls  apparatas  af  tha  aatara  arythroeyta 
wara  faaad  ia  tha  ratiealaeyta|  tha  priaelpla 
dlffaraacas  wara  tha  prasaaca  ia  tha  ratiealaeyta 
af  saall  qaaatltlas  af  addltioaal  aridlaa, 
cytidlaa,  aad  gaaaaslaa  aaelaatldas.   (Aathar) 


A0-i11  86i     Oiv.   16,  ^5 
(TISTP/IL6)  OTS  priea  $1.60 


lANO  Carp..  Saata  ■oaiea.  Calif. 

A  MATNUATICAL  lOOKL  OP  lAOIATION  AND  POPO- 

LATION  OP  GILL  COLONIES.  1.  TIO-DIHINSIONAL 

lANOOM-MALK  MODBL. 

by  liehard  Ballaaa.  Hertiaar  llkiad  aad 

Balla  Katkia.   Jaly  63.  Maaa.  IM366SNII 

Craat  IC9608 

Uaslasslfiad  rapart 

Oascriptarst   (*Caa«ar,  Calls  (Bialafy)), 
(•■adlatiaa  affacta.  Papalatlaa),  (aHatha- 
■atlcal  Bodals,  Srawth) .  ladlolaflaal  dosaga, 
Statistieal  aaalysis.  Statistical  precassas, 
PragraaalBf  (Caapytars),  Naata  Carta  aathad, 
Stachastle  praaassas. 


Ta  stadj.  tha  affaa 

latiaa  af  eall  aal 
eaastractad  that  f 
dlaaasiaaal  raadaa 
rapreseats  stata  o 
raprasaats  stata  a 
daaagad.  Tba  eall 
axposara  at  prasar 
eaa  ba  rariad.  Th 
dirida  ar  baeaaa  s 
pragraa  af  tha  Moa 
a  statistieal  saaa 
barrier.   (Aether) 


t  ef  radlatiea  ea  the  pepa- 

oales  e  siaple  aadal  is 

el  lews  a  cell  threagh  a  twe> 

walk,  where  eae  dlaeasiea 
f  growth  aad  the  other 
f  health  ar  aaaber  of  sites 

Is  sabjeeted  to  radiatioa 
Ibed  tiaes  aad  doses  whleh 
e  cell  will  ereataally  either 
terile.   Aa  !■■  7090  POniAN 
te  Cerle  preeedare  preseats 
ary  eX  resells  at  the  abserblag 


AD-i11  9i7     Olr.   16 
(TISTB/MA)  OTS  priee  tZi.JO 

Baiter  Beed  Aray  last,  af  ■••earch,  Bashlagtea, 

(Ne  title).  "'■'<»••'  ^•^»!»'  J 


Aaaaal  pragress  rept.,  rel.  1,  1  Jaly  62^ 

30  Jaae  63. 

30  Jaae  63.  1v. 

Uaclassified  report 

Oescriptorsi   (•■edieel  research,  Bllitary 
aedlciae),  (aMilitary  aedieiae,  Nedicel  re- 
search). Shack  (Pkyslelogy) ,  Aaestkesia,  Bleed 
disorders,  Kidaey  feactioa  tests.  Blood  eir- 
ealatiea,  Skia,  Natritiea,  ■etabelisa.  Radio- 
active isotopes.  Psyckiatry.  Oiseese  vectors. 
Perasltas,  laaaaology,  fcology,  Gera-free 
aaiaals,  Veteriaary  ■odiciae,  Artkropods. 


AD-^11  948     Div.   16 
(TISTB/BA)   OTS  price  $23,50 

■alter  Reed  Aray  last,  ef  Researeh.  ■ashiagtea, 

0.  C. 

(No  title). 

Aaaaal  pragress  rept.,  vol.  2,  1  Jaly  62- 

30  Jaae  63. 

30  Jaae  63,  1v. 

Uaclassified  report 

Oescriptorsi   (•Modieal  rosoorch,  Bilitery 
aedicieae),  (•■ilitery  Bodieiae,  Badieal  re- 
search), Veteriaary  aedieiae,  6era-free 
aaiaals,  Paresites,  Calicidae,  Oiseases, 
Rickettsia,  Tissae  caltare,  Noaad  aad  ia- 
Jarias,  Toxias  aad  aatitaxias,  Bialogical 
assay,  Nerveas  systea,  Psyckietry,  Radla- 
active  falloat,  Betabolisa. 


AD-412  355     Div.   16 
(TISTB/BA)  OTS  price  $.75 

Arctic  Aeroaedicsl  Lsb. .  Port  Nainwrlgkt,  Alaska. 
STUDIES  ON  THE  INTERRELATIONSHIP  OF  COLO 
ENVIRONMENT.  IHHUNITT  AND  RESISTANCE  TO 
INFECTION.   I.  QUALITATIVE  AND  QUANTITATIVE 
STUDIES  ON  THE  inONE  RESPONSE, 
by  «.  T.  Nortkey.   Apr  63,  26p. 
Coatraet  APil  657  3«6,  ProJ.  82^1  01 
AAL  TOR  62  48  Uaclassified  report 

Deserlptorst   (•lafectioas,  laaaaology), 
Rabbits,  Eavlronaeatal  tests,  Astlgeas  sad 
aatlbodies.  Low  teaperatare  reseerek,  Electro- 
phoresis, Nlcroorgaaisa,  Bleed  seraa. 


laaoaechoalcsl  stadlo 
sera  froa  rabbits  to 
tlve  aspeets  of  the  1 
tloas  of  hypotherala. 
Jactod  to  lowered  eav 
U  C),  shaved  of  thei 
varloBS  protala  aatlg 
froa  varying  periods 
via  cardiac  panctare 
assayed  for  aatibody 
dlffusioa,  laaunoeloc 
electrophoresis  aad  p 
Qeaatitativa  aaalyses 
tl a  titratiaas,  qaaat 
sis  aad  aicre-qaaBti t 
la  all  of  the  stadios 
exposed  aaiaals  have 
exposed  aaiaals  treat 
except  for  aalateaaac 
teaperatare.   (Aathor 


s  have  boea  eoadaetad  oa 
Investigste  the  qaaatita- 
aaaae  respoase  aader  coadi- 

Rabblts  have  boea  sab- 
iroaaeatal  teaperatare 
r  pelage  sad  iaaaalsed  with 
eas.   Seraa  saaples  obtaiaed 
dariag  oaeh  of  the  stadies 
have  been  qaall tatl vely 
response  by  Oachterlony  gel 
trophorosis,  starch  gel 
aper  eleetropherosi s. 

have  incladad  ring  precipl- 
itattve  gol  diffasion  aaaly- 
ative  preclpltia  aaalysis. 

the  responses  of  the  cold 
boea  coapared  with  aea-celd 
od  le  ea  Ideatical  aenaer 
0  at  the  lower  eavlronaeatal 
) 


AD-412  i13     Div.   16 
(TISTB/AAR)   OTS  price  11.60 


Staaferd  D..  Calif. 

THE  DISTBIBOTION  OF  BLOOD  FLO*  IN  HUMAN  SKIN. 


IM 


-<> 


iept.  for  1  Jaly  60-30  Jaae  62. 

by  J.  H.  Crlsaoa.  16  May  63,  12p. 
Craat  DA  MB0DH60  9 

Oaclassif led 


repii t 


Oescriptorsi   (oskla.  Blood  el 
Maa.  Physiology,  Distribat ioa, 
aeat,  lediae.  Tracer  stadies, 
isotopes. 

Methods  have  boea  devised  for  si 
ereaeat  af  total  foreara  blood  f 
ef  1-131  froa  the  skla  after  let 
tioa  ar  laotophoresls  of  the  Iso 
aetheds  here  boea  ased  to  stady 
reactive  hypereaia,  geaeral  body 
actioa  ef  topically  applied  rabi 
staaces  ea  total  foreara  flood  f 
elearaaca  of  I-I3I  froa  the  skia 
blood  flow  of  reactive  kypereaia 
reasoaably  reflected  dariag  tke 
isotope  clearoBce,  but  factors  0 
flew  appear  to  doBlnate  tke  clea 
froa  skia  2$  to  40  ■inatas  after 
A  aetkod  for  graphical  aaalysis 
ef  coaplex  regrossioas  witk  aore 
expoaeat  kas  be»a  devised.   (Aat 
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A0-i12  416     Div.   16 
(TISTB/MA)  OTS  price  »3.60 

Hakaeaaaa  Medical  Cell.  Bad  Hospital.  Pk 

delpkia.  Pa. 

ABSORPTION  OF  RADIOACTIVE  IODINE  (NeI131 

STRONTIUM  (Sr85(N03)2)  THROUGH  NORMAL 

FIRST.  SECOND,  THIRD  DEGREE  BURNS  AND 

MATIC  MOUNDS. 

Annaal  progress  rept,,  1  Jaae  62-31  May 

by  Joka  M.  Howard  aad  M.  Villiaa  Salak. 

31  Bay  63,  1v. 

Coatraet  0A49  007ad991 

Unclassified  repe^ 

Oescriptorsi   (•Radioactive  isotopes, 
sorptioB  (Biologican,  (•■oaads  aad  ia 
Radioactive  isotopes),  (•Protective  co. 
ingi.  Radioactive  isotopes),  lediae,  S 


No  peaetratioa  of  11 
latact  skia  could  be 
saoaats  of  I131  were 
gree  boras  oa  differ 
depeadiag  apaa  assoe 
tioBS.  Coasiderably 
Sr85  are  absorbed  tk 
baras.  The  ebsorpti 
iag  of  the  bare.  Th 
siailar  pattera  of  a 
lesser  qaaatities  ab 
I131  aad  Sr85  across 
iaitially  a  lower  aa 
with  the  highest  qas 
one  (1)  day  old  wean 
decrease  ia  ebsorpti 
ait  the  passsge  of  r 
ioBs.  Aaoag  plaia  b 
taa  oiataeats,  Resif 
liae  geaxe,  used  es 
vest  the  abserptioa 
liae  gaase  was  foaad 
Carreat  stadias  iacl 
terial  toxias  aad  aa 
sarface.  (Aether) 
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Air  Force  last,  of  Toek.,  Mrigkt-Pattersi 

Feree  Base,  Okie. 

SOME  DYNAMIC  RESPONSE  CHARACTERISTICS  OP 


Air 


MEDICAL  SCIENCES  -  Division  16 

NEIGHTLESS  MAN. 

Final  rept., 

by  Ckarles  Edward  Nkitsett.  Jr.  Apr  63.  50p. 

ProJ.  7184.  Task  718405 

AHRL  TDR63  18 

Unclassified  report 

Report  on  Design  Criteria  for  Crew  Statioas  ia 
Advaaced  Systeas. 

Descriptors!   ("Meigki lessaess.  Space 
biology),  (•Space  biology.  Neigbt lessaess) . 
Biophysics.  Matkeaaticel  aodels.  DyBaaics. 
Hsn.  Model  tests.  Torque.  Siaulation. 
Rotatioa. 

By  segaentiBg  the  body' iato  14  idealized  aaises. 
a  ■atheaatical  aodel  is  developed  to  approxiaate 
the  aass  distribution,  center  of  aati.  aoaents  of 
inertia,  and  degrees  of  freedoa  of  a  huaaa  beiag. 
An  analysis  of  the  aodel  reveals  that  the  segaeat 
aoaents  of  inertia  about  the  aass  centers  of  the 
hands,  feet,  and  forearas  are  negligible  when 
coapared  to  the  total  body  aoaeats  of  inertia, 
although  the  torso  aoaeat  of  iaertia  is  set 
aegligible.   Soae  selected  probleas  ia  thrust 
aisaligaaeat ,  freebody  dyaaaics.  stability  of 
rotation,  end  torque  application  are  solved 
aaalytically  to  predict  aan's  dyaaaic  respoase 
cheracteristics  Ib  space.   Preliaiaary  experi- 
aeats  iadicate  that  the  torque  which  weightless 
aaa  eaa  exert  by  applyiag  a  suddea  twist  to  a 
fixed  handle  varies  as  a  halfsiae  wave,  aad  is 
approxiaately  67%   of  his  aaxiaua  torque  under 
aorael  gravity  coaditioas.   (Author) 


AO-412  524     Div.   16 
(TISTB/AAR)  OTS  price  |1.10 

Callforaia  U.,  Los  Angeles. 

CONDITIONED  RESPONSE  STUDIES  OF  THE  DISCRIMINA- 
TION ABILITIES  OF  BLINDFOLDED  PORPOISES. 
Final  rept.,  1  Feb  62-30  Juae  63, 
by  Roaald  N.  Turaer.   22  July  63,  7p. 
Great  Near  G00060  62  aad  Near  G00013  63 

Uaclassified  report 

Descriptors:   (•Aquatic  aaiaal,  Coaditioned 
reflex).  Bliadaess,  Selectioa,  Behovior, 
Cetacea,  Saaad.  Souad  sigaals.  Echo  raaging. 


AO-412  549    Div.   i6 
(TISTB/AAR)  OTS  price  $8.10 

Illinois  U. .  Urbsaa. 

THERMAL  INJURY  OF  THE  SKIN. 

Annual  progress  rept..  1  Msy  62-1  May  63, 

by  Sol  Roy  Roseathal.  Gebhard  Schaaacher,  George 

Croase,  Mllaa  A.  Spurrier,  aad  J.  C.  P.  Libby. 

1963.  86p. 

ProJ.  NR114  161 

Uaclassified  report 

Oescriptorsi   (*Skia,  Tkeraal  radiatioa), 
Hoaads  aad  iajuries,  Toxias  aad  aatitoxlas, 
Aatigeas  aad  antibodies.  Burns,  Maa,  Tlssaes, 
laaaaology.  Toxicity,  Enxyaes. 


Tke  obj 
period 
degrade 
specif! 
to  tke 
'toxias 
kave  tk 
ia  tke 
blood  0 
tkeraal 
redace 
subject 


ectlve  of  tkese  stadies  ap  to  tke  carreat 
kas  been  to  deteraine  wbether  or  not  the 
tion  prodacts  followiag  tissue  iajury, 
cally  theraal,  eaa  be  lethal  and  toxic 
host;  to  isolate  aad  ideatify  these 
';  to  deteraine  whether  these  'toxins' 
e  capacity  of  producing  ' autoaatibodles ' 
injured  host;  sad  to  deteraiae  if  the 
f  patients  coavalesciag  froa  exteaslve 
iajary  will  couaterect  the  toxeaia  aad 
the  aortality  of  severely  baraed  haaan 
s.  (Aathar) 


lOT 
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A»-i12  550     Oif.   16 
(TISTB/IA)  OTS  price  «6.60 

Illiaoii  U. ,  Urbaaa. 

THERMAL  INJURy  OF  THE  SKIN. 

Aaaaal  progreii  rapt.,  1  May  61-1  lay  62, 

hy   Sol  Roy  Roseatkal.  1  May  62.  67p. 

PraJ.  HR1U  161 

Uaelaisified  report 

Oaacriptorit   (•Barai.  Skia),  Phyiiology. 
Taxia  aatf  aatitoxias,  Aatigaa*  aad  aati- 
kadios.  Blood  saraa,  Eazyaet,  Baaolyila. 
A^flatiaias,  Erytkroeytat,  Tiataa  oxtracta. 

A  aadifiad  riafl  preeipitia  taat  is  daterikod  pro- 
laafiBfl  tka  tiaa  of  iaeabatiaa  for  lera  aad 
plaaaa.  aad  aiiaf  Blood  Groap  Specific  Sab- 
staacaa  far  plaaaa.   It  is  eapbatixed  tbat  tke 
ropetitiea  of  aerolo«ie  fiadiaga  will  oaly  be 
poaaikle  if  poteat  acate  aad  eaaraleaceat  sera 
are  available.   Poaitive  pecipitia  riag  tests 
■ere  obtaiaed  witb  tke  sera  frea  50  acate  bara 
eases  (of  varyiag  degrees  aad  exteats  as  aell 
as  tiae  after  baraiag)  «bea  overlaid  tke  aera 
or  plasaa  of  A9  coavalesceats  ia  56  to  b^t   of 
approxiaately  ^00  tests.   Vbea  aoraal  sera  «as 
Bsed  iastead  of  tke  coaraleseeat  sera,  ap  to 
7.7^  reacted.   Ikea  aoraal  sera  aas  overlaid 
eeavalesceat  sera,  ap  to  6.^  reacted.   Tke  per- 
ceatage  of  reactioas  ia  aeately  baraed  patieats 
■as  directly  related  to  tke  degree  aad  exteat  of 
bara.   Diaally  sera  dra«a  eae  to  5  days  after 
baraiag  gave  tke  aost  coasisteat  resalts.   Aati- 
kedies  were  detected  ia  tke  kigkest  perceatage 
af  eases  vitkia  6  aoatks  to  oae  year  after  bara- 
iag.   Tke  degree  aad  exteat  of  bare  was  directly 
related  to  tke  perceatage  of  reactors  aad  dara- 
tioa  of  tke  reactioa.   It  kas  beea  saggested 
tkat  blood  baaks  store  eeavalesceat  bara  sera 
or  plasaa  aad  tkat  tkese  be  titered  for  poteacy 
before  ase.  (Aatbor) 


AO-^IS  563 
(TISTB/AAR) 


Div.   16 
OTS  price  $.50 


Dtak  U.  Coll  of  Hedlciae,  Salt  Lake  City. 
INFLUENCE  OF   LOM  AMBIENT  TEMPERATURE  ON  RESIST- 
ANCE or  MICE  TO  EXPERIMENTAL  COXSACKIB  VIRUS 
INFECTION. 

by  S.  Harcas.  P.  Miya,  L.  J.  Pkelps,  aad 
L.  Speaeer.  Apr  63.  I6p. 
Coatract  AF*1  657  311,  PreJ .  8241  1 
AAL  TDR62  56  Daclassified  report 

Descriptors]   (•Virases.  laf ectioas) ,  (aEatere- 
vlrases,  lafectioas).  Teaperatare,  Mice. 
Bypotkerala,  Aceliaatixati^a.  laaaaology, 
laaaaity.  Exposare. 


Adalt  alblaa 
taaeally  wltk 
eeaditioas  of 
latlea  to  1  C 
af  aaaeeliaat 
beat  reslstaa 
is  affective 
■lee  accllaat 
creased  resis 
eat  of  specif 
aeekaaisas  ia 
cireaastaaces 


alee  were  ckelleaged  iatraperi- 
Type  B-1  Coxsackie  viras  aader 
aceliaatisatioB  aad  aoaaccliaati- 
Tka  resalts  skew  tkat  exposare 
iaed  aice  to  2  C  resalts  ia  lowered 
ce  bat  tkat  specific  iaaaaisatioa 
ia  protectlea  aader  tkese  eeaditioas. 
ixed  to  2  C  for  iO  days  kave  ia- 
taace  to  ekallaage  tkat  is  iadepead- 
le  iaaaaisatioa  procedares.   Tke 
volved  ia  proteetioa  aader  tkese 
reaala  to  be  explored.   (Autkor) 


AO-412  592    Dlv.   16 
(TISTM/RGR)  OTS  price  $1.10 

■laaeseta  D. ,  Mlaaeapelis. 

CBEMICAL  AND  BIOLOGICAL  PROPERTIES  OF  MINERALIZED 


TISSUES. 

Aaaaal  progress  rept.,  1  Jaly  62-1  Jaly  63, 

by  M.  0.  Arastroag  aad  Leoa  Siager.  20  Jaly  63, 

5p. 

Coatract  0A49  193ad2366 

Uaclasslfied  report 

Oeseriptorst   (•Flaorides.  Ckeaical  aaalysis). 
(•Boae.  Diseases).  (•Metabolisa.  Flaorides). 
Radioactive  isotopes.  lodiae,  Tkyroid  glaad, 
Skaletoa. 

Resalts  of  aaalysis  for  flaorlde  la  plasaa.  arlae 
aad  saliva  obtaiaed  by  aierodif f asioa  of  Hf  ia 
polypropyleae  Coaway  type  cells  are  preseated  aad 
coapared  wltk  tkose  obtaiaed  by  coaveatioaal  ai- 
ereflaoride  aetkods.   Resalts  of  exaaiaatioa  of 
plasaa  of  osteoporotic  patieats  treated  wltk  large 
aaoaats  of  flaorlde  are  saaaarised.   Flaorlde  la- 
take  by  rats  was  feaad  aot  to  iaflaeace  tke  I-13I 
aptake  by  tke  tkyroid  glaads  or  by  otker  tissaes. 
Rat  boaes  of  widely  differeat  flaorlde  ceateats 
did  aot  differ  ia  tkelr  ia  vivo  aptake  of 
radieflaeride.   (Aatkor) 


AD-412  634     Dlv.   16 
(TISTB/AAR)  OTS  price  12.60 

Dake  0.,  Oarkaa.  N.C. 

PLASMA  LIPID  RESPONSES  TO  LEADERSHIP.  CONFORMITY 

AND  DEVIATION. 

by  Kart  N.  Back  aad  Mertea  D.  Begdeaeff. 

1963,  26p.  Teckaical  rept.  ae.  10 

Cet'tract  Near118181,  PreJ.  NR177  470 

Oaclasslfled  report 

Descriptors:   ("Bleed  plasaa,  Ckeaistry), 
Fatty  aelds,  Ckeaical  ladlcaters,  Aatoaealc 
aerveas  systea.  Nerveas  aystea.  Atkereselero- 
•Is.  Lipids,  Bleed  ckeaistry,  Leadersklp, 
Payckolegy. 


Plaaaa 

to  be  a 
aoaic  a 
tlvo  ag 
aeat  gl 
lag  of 
cal  exp 
dealelo 
varlabl 
respeas 
aslag  a 
aeatal 


free  fatty 
easltlve  ia 
erveas  syst 
eats  la  atk 
ves  a  possl 
variables  1 
erlaeats  aa 
gical  evide 
OS,  aaaeiy 
IbiUty  ef 
staadard  t 
oeaforalty. 


aclda  (FFA 

dieators  e 
ea  aroasal 
eroscleres 
bllity  of 
Btrodaeed 
d  eoaparla 
ace  of  tke 
pressare  t 
leadersklp 
eckaiqae  e 
are  descr 


)  kave  beea 
f  ceatral  aa 

aa  well  as 
is.   Tkelr  a 
asaesslag  tk 
la  social  ps 
g  tkea  aitk 

actlea  of  t 

0  ceaferaity 

Fear  expo 

f  predaelag 

Ibed.  (Aatke 


skewa 
d  aato- 
caasa- 

easare- 
e  aean- 
yekelegl- 
epi- 
ke  saae 

aad 
rlaeats. 
experi- 
r) 


AD-i12  649 
(TISTB/AAR) 


Div.   16 
OTS  price  $2.60 


Bioaedleal  Lab.,  Aerospace  Medical  Div., 

Hrigkt-PattersoB  Air  Force  Base,  Okie. 

LIFE  SUPPORT  SYSTEMS  EVALUATOR  CONSTRUCTION 

TECHNIQUES, 

by  Hilliaa  F.  Mickalsoa.  May  63,  17p. 

AF  PreJ.  6373.  Task  637305 

AMRL  TDR63  43 

Daclassified  report 

Report  ea  Eqaipaaat  for  Life  Sapport  la 
Aerospace. 

Descriptors!   (•Life  sapport,  Coastraetloa) , 
Desiga,  Feasibility  studies.  Test  facilities. 

Tke  eeastraetioa,  plaabiag,  capability,  aad 
operatioa  of  tke  Life  Sapport  Systeas  Evalaator 
are  described.   Tke  evalaator  Is  a  researck  tool 
for  deteraiaiag  teckaieal  feasibility  ef  teck- 
aiques  aad  priaciples  iavolved  ia  operatioa  aad 
desiga  of  life  sapport  eqaipaeat  by  iategrated 
evalaatioa  stadias.   Tke  evalaator  is  eperatieaal 
aad  kas  provided  very  good  resalts.   (Aatkor) 
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AO-412  670  Dlv.      16 

(TISTB/AAR)    OTS   price   #2.60 

Navy  Medical   Nearepayckiatrie   Researck   Ualt 
Saa   Diego.    Calif. 
STUDIES    OF  CLASSICAL   HEART   RATE   CONOITIONIfil ; 
THE    RAT. 

by  David  G.   McDoaald,    Jeka  A.    Stera,   aad 
■  iUiaa  H.    Maka.    Mar  63.    22p.    Rept.    ae.    63 

Daclassified   report 

Oeseriptorst  (•Heart,  Bleed  pressare).  ^i 
Ceaditieaed  reflex,  Nearology.  Cardiovas^ 
systea,    Deceleratioa.    Tkeory. 


Fear   rat   keart    rate  eeadlt 
preseated.      Heasares   were 

8  sec.   CS  9550  eps   toae)    a 
after    tke  CS  wkea    tke   DCS 

set    preseated.      Uslag   aaal 
ligaificaat   evideace   ef  co 
Tke  CR  was   a   cardiac   decel 
trials   eack  day,    followed 
tiea   ea   later   trials.      Tke 
toae  was    feaad   to   skew  sia 
faaetiea   of   trials.      It   wa 
Tieas    iavestlgators  weald 
eeaditioaed   aceeleratioa   k 
aaaber    of   eoaditioaiag    tri 
viewed   as   coasisteat   witk 
tiaa    tkeory    of   ceaditioaia 
kypotkeses  were   aet    raled 


lag 

Nas 

Hera- 


ieaiag  stadias  an 
(1)  HR  ckaages  dm 

ad  (2)  iaaediateljy 
(0.5  aee.  skoek) 
ysis  ef  variaaee, 
aditieaiag  was  fa 
eratiea  ea  early 
by  a  cardiac  acce 

erieatiag  respoa|de  to 
liar  ckaages  as  ai 
s  eeaeladed  tkat  jpire- 
kave  also  observed 
ad  tkey  givea  a  larger 
als.   Tke  data  were 
a  stiaalas  substllta- 
g,  altboagk  otker 
eat.   (Aatker) 


IN 


lar 


AO-412  692     Div.   16 
(TISTB/AAR)  OTS  price  $8.10 


Aray  Researck 
Natiek.  Haas. 
(No  title) 
Progress  rept.  1 
30  Jaae  63,  78p. 


last,  of  Eaviroaaeatal  Hedicif^, 

Jaly  62-30  Jaae  63. 

Uaclassified  report 


Oeseriptorst   ('Eaviroaaeatal  tests,  Re^ 
Hediciae.  Exposare.  Biology.  Psyckology, 
Cliaatology,  Metabolisa,  Aecliaatisat ioa, 
Teaperatare,  Perforaaace  tests.  Desiga, 
Pkysiology,  Cells.  Sociology,  Ecology, 
Medical  researck. 


po:- 1 


AO-412   702 
(TISTB/AAR) 


Div.      16 
OTS   price   $1.60 


Isskiagtoa  0.,    St.    Loais  Mo.    Sckool    of 

Rediciae. 

QUANTITATIVE  CYTOCHEMISTRY  INVESTIGATION  OF  IlC- 

TIVITY  OF  CERTAIN  ENZYMES  IN  LIVER. 

Progress  rept..  1  Aug  62-31  Jaly  63, 

k;  Robert  E.  Skaak.  Aag  63.  9p. 

Coatract  DA49  007ad1024 

Daclassified  report 

Oescriptersi   (•Kasyaes,  Liver),  Cytoekeall- 
try,  Qaaatltative  aaalysis,  Metabolisa,  Citls, 
Ckeaical  aaalysis,  Proteias,  Desoxyriboau^jeie 
•elds.  Rats,  Glycolysis. 

frlWi/ZXl)  OTS  price  $7.60 

Aray  Tropical  Researck  Medical  Lab.,  Saa  Jai  1 

(Puerto   Rico) . 

(No   title). 

Aaaaal    progress    rept.,    1    Jaly   62-30  Jaae  63 

30  Juee  63.  73p. 

Uaclaaalfled  report 

Descrlptorsi   (•Mediciae,  Reports).  Eeoloj^, 
Coaauaieablo  diseases,  Metabolisa,  Heaatoll«gy, 
Natritioa,  Histology,  Sckistoseaa.  Biolegj^ 
Diseases,  Medical  researck,  lafectioas. 


•  ). 
tats. 


MEDICAL  SCIENCES  -  Division  16 


Tkis  repor 

ia  sekisto 

Tke  areas 

slstaaca. 

tiea,  pkys 

lascieides 

aajor  eapk 

kistology. 

elic  ekaag 

diarrkeas 

lag  witk  a 

(Aatkor) 
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Boaiasis  aa 
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laaaaity,  e 
iology  ef  1 
la  aetab 
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aalabsarpt 
OS  ia  aalaa 
are  also  ia 
tiology,  op 


k  varioBS 
d  aetabeli 
sckistosea 
ffects  ef 

afected  aa 
olisa  aad 
gastre-iat 
lea,  keaat 
tritioa 
claded,  pa 
(deaiology 


researck  projects 
aa  aad  autritioa. 
iasis  iaclude  re- 
ieaisiag  radia- 
laals,  aad  aol- 
aatritioa  tke 
estiaal  faaetiea, 
ology  aad  aetab- 
Reports  oa  acate 
rticularly  deal- 
aad  pkysiology. 


AD-412  730  Dlv.      16 

(TISTB/AAR)   OTS   price   $1.25 

New  York    Eye   aad   Ear   Infiraary,    N.    T. 

THE   EFFECTS  OF  THERMAL   ENERGY  ON    ANTERIOR   OCULAR 

TISSUES. 

Fiaal    rept.. 

by   Jerry  Hart    Jacebsea,    Blossoa  Cooper,    Harold  W. 

Najae.    aad   Aagast   Kobtiao.      Jaae  63,    39p. 

Coatract    AF33  657  7894,    ProJ.    6301,    Task   63OIO3 

AMRL  TDR63    53  Uaclassified   report 

Report   oa   Aerospace  Systeas   Perseaael    Protectlea. 

Deserlpterst      ("Tkeraal    radiatloa.    Tissaes 
(Biology)),    ("Eye,    Radiatloa    effects),    Robbits, 
Patkology,    Coraea,    Eaergy.    Deaage,    Laboratory 
aaiaals. 

Tke   eyes   of   plgaeated,    grey  ckincbilla   rabbits 
were   exposed   to    theraal    eaergy   to   deteraiae   ita 
effectiveaess   la   predaelag   patkelogieal   ekaagea 
ia    aaterior   ecalar   tissaes.      Tke   stady   iacladed 
tke   variatiea   of   tke   followlag   paraaeterai 
tissaes,    rate  ef  delivery  of  eaergy.    aad   spectral 
ekaraeterlstlea.      Prellaiaary    fiadiaga   relative 
to   deaage   to    tke  coraea   and   iria    are   presented. 
(Aatkor) 


AD-412   765  Blv.      16 

(TISTB/AAR)    OTS   price   tLIO 

Harvard   U.    Medical   Sekeel,    Beatea,    Mass. 

-•ISSUE    TRANSPLANTATION.       HOMOGRAFT  ANTIGENS, 

IONIZING   RADIATION  AND   OTHER   FACTORS    INFLUENCING 

HOMOGRAFT  SURVIVAL. 

Progress    rept..    1    Jaae    62-30   Jaae    63, 

by  Gastave   J.    Daaala,    J.    Maekie   Cersea,    Lewis   T. 

Maaa.    Jr.    aad  Tkoaas   J.    6111,    III.    30  Jne   63. 

6p. 

Coatract  DA49  193MD2061 

Uaclassified  report 

Deserlpterst   (•Traasplaatatlea.  Bff eetiveaeas), 
Tissaes,  Skia,  Spleea.  Maa,  Dogs,  Radiatloa 
effects,  Kidaeys.  Aatigeaa  aad  aatibedies, 
Sarvival,  Preservatiea. 


Tkls  report  iaeladesi  Tke 
leaged  faaetieaal  sarvival 
aaa  aad  tke  dog,  traasplaa 
otker  wkole  ergaaa  (liver, 
ef  ergaas  postaertea  for  a 
tke  iselatioa  aad  ekaracte 
fractieas  active  aatigeaic 
systea,  syatketic  polypept 
possible  plasaa  expaaders. 
wltk  bacterial  aad  viral  a 


aekieveaeat  of  pro- 
of reaal  koaografts  ia 
tatiea  ef  tissues  aad 

spleea).   Preservatiea 
Itiaate  traasplaatatioa} 
rixatioa  ef  eellular 
ally  ia  a  keaologeas 
ides  as  aedel  proteias. 
aad  adjavaats  for  ase 
atigeas.   (Aatker) 


AD-412  779     Div.   16 
(TISTM/RGR)  OTS  price  $1.60 

Natioaal  lastitates  of  Healtb,  Betkesda.  Md. 
DESIGN  OF  CLEAN  ROOMS  A  CLASSIFIED  LIST  OF  SE- 
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LECTIO   tSrilBNCKS.    1999-1963. 
eoap.    by  6«rtri4t  Fox.    1963.    19p. 

Oielaiilflctf  r«p«rt 

0««crlpt«rtt   (*l«f«*reh  profraa  adalalitra- 
ti«a,  Blbllograpkitt).  (•Blbllaflrpkltf,  ■•- 
■•areh  prsgraa  adaiaiatratlaa) .  Oasiga,  Coa- 
■tractlea,  lalattaaica,  Claaalag.  6tra-fra« 
ataaipkara^,  Ceataaiaatiaa,  ■ieraorgaalsaa, 
Praeaatlag. 
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eaapaaaa 
la  raaaa 
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act  ot   elaaa 
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tfaeada.   laq 
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ka  'lltaratara 
alraaaati  for 
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tka  praaaat  day 
aatlaa  of 


to  tko  e 
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aay  ba  a 
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ogy.  bae 
torlaa, 
hat  baaa 
(Aatkoc) 


laaa  rooa  pr 
of  ackiovlag 
ppliad  to  th 
rooai,  goraf 
tariologjr  aa 
ate.  Kaphas 
•a  tka  bioa 


oblaa,  aiaea 

aieroicoplca 
a  datlga  of  s 
rao  aaiaal  qu 
d  tiasaa  ealt 
ia  la  eaapill 
odical  applie 


•olatloai  to  tka 
lly  elaaa  air 
urgleal  saltaa, 
artora.  vlrol- 
■ra  labora- 
ag  this  Hat 
atloaa. 


Al»-i12  7S2     Olv.   16 
(TISTB/WA)  OTS  priea  $.50 

Aratle  Aaraaadieal  Lab.,  Fart  Nalaarlgkt, 
Alaaka. 

SEASONAL  VAIIATIOMS  IN  THE  BLOOD  VOLUME  AND 
CIICULATING  METABOLITE  LEVELS  OF  THE  HUSKY  00«. 
by  Joka  P.  Haaaaa  aad  Jaka  L.  Oarrar.   Mar  63, 

ep. 

PraJ.  8237  02 

AAL  TDB62  S3  Oaelaaaifiad  rapart 

Oaaeriptarsi   (•Blaod  alraalatlaa,  Palar 
regloas),  Cold  vaatkar  taatt,  Doga,  Low  taa- 
paratara  raaaarek,  Blaod  plasaa.  Blood 
pratalaa,  Ckaaleal  aaalyiis. 

Tka  tatal  bleed  t 
aaatiaaaBSly  expo 
Aretie  were  appro 
■iatar  tbaa  la  tk 
tka  saaaatad  rata 
arytkraayta  valaa 
plaaaa  to laaa.  C 
plataa  skewed  lar 
la  tetal  lipids  ( 
aad  aara  aadarate 
(28K),  akalaatare 
biS).      (Aatker) 


elaaas  ef  Alaskaa  Hatky 

dogs 

sad  aat- 

•ef-doers  la  tka 

sab- 

xlaatel) 

r  25%    greater  ia 

tke 

a  saaaar.   This  iarraase  aas 

It  ef  a 

3B%    iacroate  la 

tetal 

e  aad  a 

1ij(  iaerease  la 

total 

heaieal 

aaalysas  of  tke 

bleed 

ge  saaaar  to  wlater  lacreases 

IA%)    aad  pkespkollpids 

[40) 

lacreases  la  plaaaa  protalas 

I  (2**) 

aad  aeapretela  i 

iltroge 

AD-A12   8U  DiT.      16 

(TISTB/JAB)    OTS   price  $1.60 


Naval   Sekool    of  Avlatioa   Mediclaa,    Peasacola, 

Fla. 

AN  INSTRDMENT  FOI  VC6  AND  SCALAE  EC6  MEASUREMENTS 

Rapt.,  ae.  2, 

Carrell  Rlxsea  aad  Nawtoa  V.  Allebaek. 


bf  H.  Carrell  R: 
26  Mar  63.  17p. 


Oaelaasifiad  report 


Oascriptarst   (*Electrocardlograpky,  Measare- 
aaat),  Aaalysls,  Bleed  clrealatioa,  Heart, 
Electrical  properties.  Galvaaoaeters,  Modi- 
clae,  Sargery,  Deslga. 

Aa  lastraaeat  was  developed  wklck  displays  tke 
iastaataaeoBS  electrical  activity  of  tke  keart 
la  eltker  VC6  loop  fora  or  la  eoaveatioaal 
scalar  tiae-aagaitade  fora  witk  directloa  keld 
eeaataat.   Far  tke  acalar  repreieatatloa,  tke 
laatraaeat  allows  tka  elaetrepkysleal  farces  af 


tka  keart 

axes  of  t 

plaaes  to 
eaplitade 
aeat.  atl 

fiers  wkl 
eqaipaeat 
K.  Y.  aad 
or  siaila 
displayed 
carder  or 
a  aagaetl 
(Aatker) 


la  a 
ka  tk 

be  d 

ECO 
llsia 
ck  ar 
s  ia 

Z  to 
r  VC6 

oa  a 

stor 
e  tap 


ay  eae  ef  t 
ree  ertkoge 
Isplayed  oa 
recorder, 
g  coaaercla 
e  eeapatlbl 
Bse  by  this 
alar  sigaal 
lead  syste 
klgk  freqa 
ed  for  late 
e  lastraaea 


waive  aqaa 
aal  body  r 

a  coaveat 
la  additie 
lly  avails 
e  wltk  etk 

activity, 
s  derived 
as  to  be  s 
eaey  galva 
r  coapater 
tatloa  ree 


lly  spaced 

ef ereace 
loaal  tiae- 
a,  tke  lastra- 
ble  preaapll- 
er  researek 

peralts  tke 
froa  tke  Fraak 
iaaltaaeoasly 
aoaeter  re- 

aaalyses  oa 
order. 


AO-412  618     Olv.   16 
(TISTB/AAR)  OTS  price  |2.2S 

Bekavloral  Scieaces  Lab.,  Aerospace  Medical  Dlv., 

■rlgbt-Pattersea  Air  Force  Base,  Okie. 

SYMPOSIUM  ON  MOTION  SICKNESS  NITH  SPECIAL 

REFERENCE  TO  lEICHTLESSNESS. 

Fiaal  rapt. 

Jaaa  63,  80p. 

ProJ.  7184,  Task  71«i05  '       / 

AMRL  TDR63  25  Uaelassified  report        ' 

Report  oa  Haaaa  Perforaaace  la  Advaaced  Systaas. 

Oescrlptersi   (aMotloa  sickaess.  Syapesia), 
Melgktlessaess,  Tkerapy,  Theory,  Gravity 
(Artificial),  Parceptloa.  Aircraft. 


Tkls  report  c 
syaposlaa  oa 
state  keld  at 
Aerospace  Med 
AFB  ia  Marck 
its  etiology 
prepkylaxls  a 
a  paael  dlsca 
tors  of  tke  s 
two  papers  de 
weigktlessaes 
eccarriag  la 
to  be  largely 
eccarriag  ia 
accoapaayiag 
ladicatad  tka 
aaaseatlag,  k 
eaviroaaeat  c 
iaf laeaees. 


eaplles  tke  papers  prepared  for  tke 
aetloa  sickaess  darlag  a  weigktless 

tke  Bekavloral  Scieaces  Laboratory, 
leal  Laboratory,  Mrigkt-Pattersoa 
1960.   Metlea  sickaess  is  defiaed, 
is  discBSsed,  aad  proposals  far 
ad  treataeat  are  aade.   It  coataias 
ssioa  aaeag  tke  prlacipal  ceatrlba- 
yaposiaa,  a  tkeoretical  stady  aad 
aliag  witk  perseaal  experieaces  ia 
s.   Tke  kigk  iacideace  ef  aaasea 
tke  xere-C  fllgkts  was  SBipected 

dae  to  tke  exeessive  acceleratleas 
tke  pre-  aad  post-sere-6  periods 
tkese  fllgkts.   Evldeace  to  date 
t  welgktlessaess  by  itself  was  aet 
ewever,  rapid  bead  aoveaeats  la  tke 
eald  rapidly  prodace  distarbiag 
(Aatker' 


AD-412  822     Olv.   16 
(TISTB/AAR)  OTS  price  $1.10 

Ferelga  Teek.  Dlv.,  Air  Force  Systeas  Coaaead, 

Vrigkt-Pattersoa  Air  Force  Base,  Ohio. 

IN  THE  AIR  HOVERS  A  CAT  (WEIGHTLESSNESS 

EXPERIMENTS), 

b7  L.  Kitayev-Sayk.  11  Jaae  63,  8p. 

FTD  TT63  618  Uaelassified  report 

Traas.  froa  Naaka  1  Zkiaa,  ae.  4.  pp.  35-39, 

1963. 

Descriptors!      (•Veightlessaess,    Scieattflc 
research),    Maa,    Aaiaals,    Fishes,    Birds,    Mice, 
Rats,    Rabbits,    Laboratory   aaiaals.    Cats,    Dogs. 


AO-412   828 
(TISTB/AAR) 


Olv.       16 
OTS   price   $1.10 


Baylor   U. ,    Cell,    ef  Medicine,    Houstoa,    Tex. 

EXPERIMENTAL   AND   CLINICAL    INVESTIGATIONS    IN   THE 

MANAGEMENT   OF    TRAUMA   AND    SHOCK. 

Rept.    for   1    Nov   62-30   Jaly   63. 

by   Arthar  C.    Beall.    Jr..    Michael   E.    OeBakay    aad 

0.    Brewster   Harrington.       1963.    lOp. 

Ceatract    DA49  007ad564 

Declassified   report 

110 


10 

lal 


Descriptors:  (•Shock,  Scientific  researek 
Shock  tkerapy,  Cardlevascalar  systea,  Live 
Meaads  aad  lajaries.  Sargery,  Blood  clreal 
tlon,    lafectleas.    Bleed   vessels. 

lavestigatloas   kave  beea   carried   eat    to  dete 
aine    Ideal    aetkods   ef  aanagiag   cardiovascular 
traaaa,    partlcalarly    penetratiag   wouods    of   t{i|a 
csretid    arteries,    arterioveaeas    fistalas,    an 
ftscalar    lajaries    associated   with   ausculoskellet  al 
traaaa.      Addltleaal    stadias   were   perforaed 
t*aluating    aad    atteapting    to    laprove   aetkods    if 
assagiag   peaetratlng   aoaads   of   tke   aeck,    traiaa- 
tie    injarles   ef   tke    liver,    and    injarles   ef   t  is 
colon.      Stadias    ia   regard   to   ckaages    la   ceraiary 
klood    flow   aad   cardiac   oatpat    ia    tke   preseaci 
•f  keaerrkagic    skock   were    ceapleted.      Aaiaal 
iivestigatleas   were    lastltated    la   order   to   dr- 
teraine   tke    ideal    arterial    replaceaent    graft    for 
Bsc    in   tke   presence  ef   lafection   or    antleipa    »4 
isfeetlon    aasoclated  wltk   aasslve   soft    tissaa' 
4aaage.       Grefts   ef   knitted,    crlaped   polypropVleae 
tppear   to   be  well    tolerated    la    infected    areeiii 
kewever,    tissae    flxatloa   of   tkese  grafts    Is   *por 
sad    loag   tera  evalaatlen   deaenstrates    tkea  tdf 
he   Inadeqaate    as    arterlel    repleceaeat    grafts 
Iivestigatleas   were    also    lastltated    la   order 
•fsluate    the   ase   of   aatogeaoas   velas    as    artei j 
replaceaent    grafts    ander   siallar   ciracast aacrl 
One  preblea   related    to   this    appears   ta   be  I 

nkether   or   aet    aatogeaoas   velas   aaiataia   vlaiil- 
ity  whea    ased    as    arterial    repleceaeat    grafts 
Tke  aetabelic    rate   of   each   grafts   was    feaad    U  be 
listtfficieat    for   deterai  net  lea   by   Marbarg   tednlci 
therefore,    atteapts   will   be   aade    to   deterainc 
tkls    fact    by   ase   of   the    Polarograph.       (Aatkoi 


*0-412   960  Dlv.       16 

(TISTB/AAR)    OTS   price   $4.60 

tioTecknology.    Inc..    Falls   Church,    Vs. 

USUAL    IMPAIRMENT   FROM    EXPOSURE   TO   HIGH    INTENSITY 

LIGHT    SOURCES. 

hy  Jsaes   F.    Parker,    Jr.    May   63.    39p.    Rapt,    aj 

63  2 

Ceatract   NoaT402200 

Oaclassificd   report 

Oescriptortt      (•Bliadaass,    LIgkt).    ("Vlsio 
lakibitiea),    lateasity.    Visual   acuity,    Radl|4- 
tloa   affects.    Radlatlea    iajuries.    Solar 
radiatlea.    Eye.    1 1 laaiaat lea.    Tkeraal    radia^ioa 
riaskbliadaess. 


*»-412   970  Olv.      16 

(TISTB/AAR)    OTS  price  $9.10 

Nrdhaa   U. ,    New   York. 

SELECTED   ABSTRACTS   FROM   SOVIET   BIOMEDICAL 

JOURNALS.       SERIES    II.      NO.    1. 

»J  Robert   Pollitxer.      Apr  63,    1». 

Ceatract    0A18    108   i05cal867 

Oaclassif led   report 

Oescrlptersi      (•Abstracts,    Mediclaa), 
(•Diseases).    Medical    research.    Scieatlfic 
research,    Patkology,    Public   kealtk. 


»-413   043  Dlv.      16 

inSTB/AA«)   OTS   price  $1.60 

Celaabla  U. ,    New  York. 

INBRED   GENETIC    LOADS    AND   THE   DETEIMINATION  OF 


MEDICAL  SCIENCES  -  Division  16 

POPULATION  STRUCTURE, 

by  Howard  Levene.  16  July  63,  13p.  Rept.  no. 

CU67  63Nonr266  33MS 

Contract  Nenr26633,  ProJ.  NR042  034 

Unclassified  report 

Oescrlptersi   (•Popaletlon,  Geaatlcs),  (eGeaet- 
Ics,  Population),  Deterai natloa.  Statistical 
aaalysls,  Matbeaatlcal  aaalysls. 


AD-413  075     Dlv.   16 
(TISTB/AAR)  OTS  price  $8.10 

Researek  Triaagle  latt.,  Darkaa,  N.  C. 
EMERGENCY  HEALTH  PROBLEMS  STUDY,  VOLUME  I. 
Flaal  rept., 

by  M.  T.  Hersog.  31  July  63,  Iw. 
Ceatract  OCO  0S62  25O,  OCD  PraJ.  241 IA 

Uaelassified  report 

Oescriptortt   (•Piklla  kealtk.  Skelters), 
Sarvlval,  Mediclae.  Drags,  Medical  supplies. 
Diseases,  Papulatiaa,  Casualties. 

Tha  peacetiae  kealtk  statas  af  tke  papalatlaa  aad 
tke  raage  of  ceapllcatlaas  due  ta  skelter  llvlag 
were  evalaated.   Roagk  estlaatas  saggast  tkat 
aedical  care  aad  pabllc  kealtk  aeasares  ceald  add 
a  aaaber  af  survivors  equal  ta  1  -  2  perceat  af 
tke  tetal  preattack  popalatlaa  darlag  a  siagle 
t«a-«eek  period  aader  ideal  caadltloas.   Post- 
attack  aedical  care  of  casualties  wauld  aet 
•eriausly  ceapete  wltk  aeasares  directed  toward 
kealtk  aaiataaaace  af  tke  geaeral  popalatloa, 
except  for  eaasaaable  aedical  sapplles.   Baeaasa 
casaalty  care  aad  kealtk  aaiataaaace  af  aoa- 
casualties  are  capable  of  addlag  caaparable  aaa- 
bers  af  sarvivars  darlag  tke  skelter  period  (a 
aaxlaua  af  2  perceat  af  tke  preattack  papulatiaa 
far  eltker  type  af  eapkasis).  It  is  ceacluded 
tkat  botk  appraaekes  skeald  ba  aapkasliad.  Tke 
available  data  aa  ckraalc,  Baa-caaaail cable 
diseases  is  sufflcleat  .a  allaa  aare  qaaatltatlve 
stockpile  plaaaiag  •£   aadleal  Iteas  far  tbasa 
eaadltlaas  la  akaltars.   Fartker  researek  will 
ba  aacessary  bafare  tkls  la  trae  far  eaaaaalcabla 
diseases,  beeaase  af  tka  eaaplexlty  ef  disease 
spread  darlag  skelter  eaaflBaaaat.  A  aetkad  far 
aptlalBlag  tke  allaeatlaa  0t   drags  far  sappart 
af  aaa-caaaBBlea^le  ckraalc  aad  aeate  conditioas 
ta  skelters  la  a  staekplllag  pragraa  is  suggested 
aad  lUastrated  by  aa  exaaple.   (Aatker) 


AO-413  118     Olv.   16 
(TISTB/AAR)  OTS  price  $3.60 

Paaasylvaaia  Haspltal,  Pklladelpkla. 

(No  title). 

Aaaaal  coaprekaaslve  rept. 

Aag  63,  32p. 

Ceatract  DA18  108cal6652 

Uaelassified  report 

Bescriptorsi   (•Nearology.  Sargery),  (aSurgery, 
Nearology),  Scieatlfic  researek,  Priaates. 
Braia,  Stiaalatiaa,  Cerebral  cortex.  Cats. 
Freexiag. 


AO-413  137     Dlv.   16 
(TISTB/AAR)  OTS  price  $1 . 60 

Aray  Biological  Labs.,  Frederick.  Md. 

IONIZING  RADIATION  IN  THE  PRODUCTION  OF  BACTERIAL 

PREPARATIONS. 

26  Apr  63,  13p.  Traaa.  ae.  776 

Oaelaasifiad  report 
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Division  16  -  MEDICAL  SCIENCES 

Traas.    fraa  ■editaiaskaya   Radlaloglya    («adleal 
ladlela«r).    2i9.    M-    80-88.    1957. 

Daacrlptarst      (•Bacteria,    freparat laa) .    ("Radi- 
atloa    effaeta,    Baetarla).    ■lereorganiiac.    Epl- 
daalalagy.    Prasarvatlaa,    Elactraa    alcrateopy, 
X   raya. 


W-i13  276  Dlv.      16 

(TISTB/AAI)    OTS   prlea  19.60 

Callfarila  0..    Barkalay,    Call,   af  Baglaearlag 

aad  Sekaal    af  Pablic  Haaltk. 

■ICIOBIOLOGICAL    MASTS    CUNVBISION    IN    CONTIOL 

OP    ISOLATBO   KNVItONKNTS. 

Aaaaal  rapt.  aa.  3, 

ky  C.  6.  Galaeka,  J.  V.  Bre««r,  H.  K.  6e«,  aad 

V.  3.   Oawald.  28  Peb  63.  1(Up.   SBBL  rept.  aa. 

63  6 

Caatraet  AP19  604   6637.    PraJ.    669i.   Taak   aa.    66943 

APCBL  63  i69  Oaelaaaiflad   repart 

Daserlptarai      (*Naataa    (Saaltarjr  eaglaeeri  aa) , 
■leraargaataaa) ,    (*Algaa,    Baergy   caaveraioa), 
Saattary  eaglaaarlag,   LIgkt,   Deaiga,    Caltare, 
Bealafly,    Nltragaa,   Claaad-cyela  acalagleal 
ayataaa.    Natrltlaa.    Pkataayatkeala,    Carbaa 
dtMlda. 

la  ttadiaa    aa   tk«    aptlalaatlaa   ef   varlablea    eaa- 
earaad  aitb   yield  aad  altk   tke   aver-all   vlalble 
aaargy  caaTerslaa  effleleaey  af  algae.      Tke 
rapart   abaaa   tkat   tke   geaaetrle  arraageaeat   af 
tka   llffct   aaarea   la   aa   lapartaat   factar.      Ex- 
parlaaata   lavalTlag  tke   ate   af  a   caltare   askaa 
tkat    yield    la   greateat   wkea   tke   caltare    la    111a- 
aiaated   bilaterally  altk  glabalar.    laeaadeaeeat 
laapa   arraagad  aa  tkat   aa  twa  are  directly  ap- 
paalta  aaek   atker.     Tke   dlffereace   la  yield   la 
prabbly  a   faaetlaa   af    leagtk   af   aajaara   af   tke 
■vartfa  algal   cell    la  llgkt  aad   dark   laaea.     Tka 
affaet   af  deptk  aad  deteatiaa  parted  aa  tke  ex- 
teat  af  peralaaible   laadlag  af   tke   algal   cal- 
tare   la   tke   lleraterella   waa   deteralaed.      8x- 
parlaaata   aa  dealga     aad  aperatlaa  af   apeclallied 
■aate-treataeat   aalta  were  eaadaeted.     A   ae« 
■lereterella  waa    bailt.     Tke   aew  aalt   1    far 
experlaeatatlaa  aa  elaaed   ayataaa   af   tke   Mlcta- 
terella    type   tkat   are   directly   taward   eveataal 
applieatiaa  aa  a  aaa-acale   aait.      It   prlaelpal 
llaitatlaa   la   tkat   it  aaa  •■ly  aeeaaaadata  a 
aaall  aalaal.    aad   aat  a  aaa.    (Aatkar) 


AO-413   294  DlT.      16 

(TISTB/AAft)    OTS  price   $11.00 

New  Yark   D.    Call,    af  ■adlclaa.    N.    T. 

A   STUDY   OP   LENTICULAR    IMPERFECTIONS    IN    THE    EYES 

OP    A   SAMPLE   OF    HICROMAVB   VORKBRS   AND   A  CONTROL 

POPULATION. 

Plaal    rapt.. 

by  Hlltaa  H.  Zarat,  Stepkea  F.  Cleary.  Beraard 

Paataraaek,  Harril  Eiiaabad.  aad  Herbert 

Sckaldt.  ^5   lar  63.  33p. 

Caatraet  AP30  602  2215 

BADC  TOR63  125         Uaclatsified  report 

Daserlptarat   (*Bya.  Radlatiaa  effects) ,  Micra- 
wavea.  Safety.  Optkalaalegy,  Vlsiea.  Agiag. 
Bcelegy.  Perteaael. 


Aa  li 


fra^aaaey  af  accarreaca  ef  leaticalar  iaper- 
faetlaas  la  tka  ayes  af  a  saapla  of  736  aicra- 
aare  aorkera  aad  a  eeatrel  saapla  ef  aisa  559. 
Tka  iattallatlea*  tarveyed  are  described  aad 
tkalr  aicrawave  safety  preeedaras  raviowed.   Tke 
■atkadalagy  far  tka  aphtbalaologlcal  exaaiaatioa. 


aad  for  recordiag  tke  exteat  of  lens  iaperfec- 
tieas,  are  presented.   MicroMave  exposure  aas 
estiaated  by  aaalysis  of  occupational  bistory 
questionnaires.   Opkthalaological  observations 
of  special  clinical  significance  are  presented 
aad  fiadiags  af  tkis  iavastigatloa  are  discassed. 
(Aatker) 


AO-413  297     Dlv.   16.  23 
(TISTB/AAR)  OTS  price  t23.50 

Sckool  of  Aerospace  Mediciae,  Brooks  Air  Force 

Base,  Tex. 

LECTURES  IN  AEUOSPACE  MEDICINE  ~  /,   THRU  8 

FEBRUARY  1963. 

1963,  455p. 

Oaclasslfied  report 

Descriptors:   ('Space  aedicine.  Training). 
Maa,  Space  fligkt,  Huaaa  engineering.  Guided 
aissiles,  Perforaance  tests.  Monitors,  Life 
support.  Manned,  Hastes  (Sanitary  engineer- 
lag).  Skieldiag,  Astroaautics,  Ecology, 
Pkysiology. 


AD-413  325     Dir.   16 
(TISTM/RGR)  OTS  price  $2.60 

Biraiagkaa  U.  (6t.  Brit.). 
PROTEIN  ABSORPTION  IN  SPRUE. 
Flaal  rept.,  30  Not  61-29  Nov  62. 
1962,  23p. 
Caatraet  0A91  591BUC20i46  1962 

Uaclaasified  report 

Descriptarst   (*DeficieBcy  diseaaes,  Absarptioa 
(Bialagical)).  (•Abaarptioa  (Bielogical) .  Pra- 
teiaa),  (•Prateiaa,  Absorptioa  (Bialagical)), 
Yeaats,  Labeled  subataacea,  Nitragea,  laatapes, 
Paaereas. 

Paar  patieata  witk  adult  caeliac  diaeaae  aad  4 
patleata  altk  paacreatic  iaauff Icieaey  af  able-  ' 
tlaa  bare  beea  studied.  Tke  rate  af  abaarptiaa  af 
yeaat  prateia  labelled  witk  N-15  was  fellawed  by 
atllisiag  kaawledge  prevlausly  abtaiaed,  tbat  tke 
rate  af  excretlaa  of  N-15  la  tke  ariaary  aaaaala 
aad  urea  reflected  tke  rate  at  wkick  labelled 
aateriala  catered  tbe  bleed  streaa.   (Aatkar) 


AD-413  411     OlT.   16 
(TISTB/AAR)  OTS  price  $3.60 

Radlatiaa  Effects  laforaation  Ceater,  Colaabua. 

Okie. 

MONTHLY  ACCESSION  LIST.   COORDINATE  INOBX. 

PART  II  FOR  ACCESSION  LISTS  FROM  JULY  1.  1962  TO 

JULY  31.  1963. 

15  Aag  63.  U. 

Uaelasaifiad  report 

Daaeriptors:   (•Radlatiaa  affaets,  ladexas), 
ProtoBS,  Elactraas.  Gaaaa  rays,  Naut-roas. 
UltraTlolet  radlatiaa.  Electraaagaetic  waves. 
Tkaraal  radlatiaa.  X-rays. 


AO-413  456     Div.   16 
(TISTB/AAR)  OTS  price  $1.60 

Civil  Aeroaedical  Researck  last.,  Oklakoaa  City, 

Okla. 

OBSERfATIONS  ON  THE  ELICITATION  OP  SECONDARY  AND 

INVERTED  PRIMARY  NYSTAGMUS  FROM  THE  CAT  BY 

UNILATERAL  CALORIC  IRRIGATION, 

by  Mllliaa  E.  Calliaa.  Peb  63.  lip. 

CARI  Rept.  aa.  63  3        Uaclaasified  repart 


iia 


Descriptarst   (•Seasary  aeekaaisas,  PsyekUlegy), 
(•Eye,  Motioa),  Cats.  Bakavior.  Stiaulati>p. 
Reflexes.  Ear. 
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/IO-413  478     Dlv.   16 
(TISTB/AAR)  OTS  price  $1.25 

Bieaedical  Lab..  Aeraspace  Medical  Div 

PattersoB  Air  Force  Base.  Okie. 

THE  MECHANICAL  IMPEDANCE  OF  THE  HUMAN  BODY 

SITTING  AND  STANDING  POSITION  AT  LOW  FR 

by  Rolf  R.  Coeraaaa.  Sep  61 ,  39p. 

ProJ.  7231.  Task  71786 

ASD  TR61  492  Uaclassifled  repart 
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Descriptarst   ("Body.  Stress  (Pkysiology)), 
Tbeory,  Measareaeat,  Vibratioa.  Motioa,  Hiiaaa 
eagiaeeriag.  Postare,  Maa,  Exposure,  Aaalillis. 


)B,  Hiiaai 

Aaal^jii 


\l 


I  re. 


The  theory  of  the  aeckaaical  iapedaace  of  s)tteas 
•ith  oae  or  aore  degrees  of  freedoa  is  applied  to 
the  huaaa  body.   A  aethod  of  aeasariag  aechiaical 
iapedaace  aad  deteraiaiag  the  paraaeters  of  the 
tibratiag  systeas  is  developed.   Iapedaace  carves 
fsr  loagitadlaal  vibratioas  of  a  sittiag  aad 
ttaadiag  subject  are  establiaked  for  tke  frequeacy 
raage  of  1  to  20  cps.   Tke  iaflueace  of  variiad 
posture  aad  restraiaiag  systeas  is  iavest igJied. 
Oynaaic  aoveaeats  of  body  parts  are  aeasare^i,  di- 
rectly or  iadirectly.  aad  coapared  witk  tke  ia- 
pedaace curves.   Tke  respoasible  eleaeats  ii^  tke 
kody  for  tke  appareat  resoaances  are  ideatiflled. 
Carrelatioas  betweea  tke  iapedaace  faactioa 
tke  body  aad  tke  subjective  toleraace  curve 
vibratioa  are  fouad  aad  tke  reasoas  for  tke 
toleraace  liaits  are  elacidated.   Tke  variablility 
•f  subjective  toleraaces  due  to  varyiag  postir 
restraiaiag  systeas.  caskloas,  daratiaa  of  ei- 
pssure  aad  vibratiaas  are  discassed,  aad  coa- 
clssioas  far  tke  developaeat  of  protective  d«- 
tiees  are  drawa.   Tke  correlation  betweea  tbi 
steady  state  respoase  of  tke  buaaa  body  svstMsi 
(Id  tke  effects  of  iapaet  is  discussed.   (Aiitikor) 


*»-413  485     Div.   16 
(TISTB/AAR)  OTS  price  $4.60 

Liade  Co.,  Div.  of  Uaioa  Carbide  Corp., 

Teaawaada,    N.    Y. 

lESEARCH    ON   PROCEDURES    FOR   THE    LOM-TEHPBRATO 

PRESERVATION   OF   BLOOD. 

Biaonthly   progress    rept.    ao.    J,    1   May-1   Jaly 

by  A.    P.    Riafrat.      1    July   63,    42p. 

Coatract   Noar300300 

Uaclastlflad  report 

Descriptorst      (•Blood,    Preservatioa)  . 
■rythrocytas,    Heaoglebia.    Additives.    Bia- 
eheaistry.   Physiology,  Cells   (Biology). 
Viability.   Low  taaparatara   researck. 


53. 


MEDICAL  SCIENCES  -  Division  16 

Tkis  report  suaaarizes  studies  oa  rapid  aad 
siaple  post-tkaw  saparatioa  procedures  for  tke 
reaoval  of  PVP  and  keaoglobla  froa  red  cells;  to 
iaprove  tke  stability  of  red  cells  frozen  aad 
tkawed  la  the  preseace  of  PVP;  to  obtala  critical 
iaforaatioa  oa  the  clearaace  of  PVP  after  iafa- 
sioa;  aad  to  search  for  additives  tkat  aigkt  be 
superior  to  PVP.   (Autkor) 


AD-413  489     Div.   iv. 
(TISTB/AAR)  OTS  price  $1.10 

■alter  Reed  Aray  last,  of  Researck.  Naskiagtaa. 
D.  C.  .       *    . 

THE  EFFECT  OF  ANTIMETABOLITE  THERAPY  ON  CHROMOSOME 

MORPHOLOGY  OF  BONE  HARROH  AND  PERIPHERAL  BLOOD 

LEUKOCYTES  IN  ACUTE  LYMPHOCYTIC  AND  MYELOGENOUS 

LEUKEMIA. 

Progress  rept.  Nov  62-Jaly  63, 

by  Robert  G.  Sebera.  Jaly  63.  7p. 

ProJ .  6X97  87  001 

Oaclasslfied  report 

Descriptors!   (•Leakeaia.  Tkerapy).  Ckroae- 
soaes,  Morpkology.  Beae  aarraw,  Lyapkocytes, 
Metabolisa,  Blood.  Aaalysis. 

Cbraaasaaal  aaalyaes  were  perfaraed  oa  speciaeas 
of  peripheral  bleed  leakoeytes  aad  beae  aarraw 
cells  of  two  patleats  witk  acute  lyapkocytic 
leake«ia.   Tke  aodal  coaats  aad  aerpkology  before 
aad  after  treataeat  witk  viacristiae  (2  ag/squara 
aeters/week)  were  iadlst iaguiskable  froa  aoraal. 
Farther  stadias  are  aew  la  progress.   (Aatkar) 


AO-413  492     Dlv.   16 
(TISTB/MA)  OTS  price  $1.10 

Marylaad  U.  Deatal  Sckool.  Baltiaora. 
ABSTRACT  OF  RESEARCH, 
by  Alvia  F.  Gardaer.   1963.  5p. 
Coatract  OA49  193Md2157 

Uaclaasified  report 

Descriptors!   (•Healiag,  Oaatiatry).  Sargary. 
Teetk.  Patkalegy.  Beae,  Aaastkeaia. 
Calificatiea. 

Tka  fiadiags  la  tkia  iavestigatiaa  prove  tkat 
beae  caa  be  ladaead  to  grow  ia  a  defect  la  the 
Jaws  wkick  is  of  particalar  iatarest  to  deatistry 
aad  aediciae.   Tka  BAPN-aaorgaaic  beae  ckips  are 
ideal  aaterials  aad  represeat  a  asefal  tool  for 
fartker  lavaatlgatioas  of  tke  process  of 
esteogeaesis.   (Autkor) 


AD-413  508     Div.   i6 
(TISTB/AAI)  OTS  price  $1.10 

Valley  Forge  Geaeral  Hospital.  Pkaeaixville.  Pa. 
RETURN  OF  MILITARY  MEMBERS  TO  DUTY  TO  CONTINUE 
THERAPY,  MHILE  ON  A  DUTY  STATUS,  FOR  PERIODS 
UP  TO  12  MONTHS  AND  ANNUAL  FOLLOV-UP  FOR  A 
MINIMUM  OF  FIVE  YEARS  AFTER  COMPLETION  OF 
CHEMOTHERAPY. 

Aaaaal  progress  rept..  1  Jaly  62-30  Jaae  63. 
by  Mllliaa  C.  Hallifield  aad  Josepk  D.  Di  Masa. 
30  Jaae  63.  2p. 
PraJ.  6X97  87  001 

Oaelaaaiflad  repart 

Descriptors!   (•Diseases,  ■ycabaetariaa 
tuberculosis),  Tkerapy.  Drags,  Peasibility 
stadias.  Laaga. 
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DivlBion  16  -  MEDICAL  SCIENCES 

Tkii   ffTX   pt9fmx$   rttilti   tf  tk«   ftaiibility 
•f  a   r«as*i«kl7   ikart   yaria^   of  haipltaliiat i«a 
far  allitary  tabaraalaaa  Mtiaatt  aad   ratara 
tbaa  f  tmtj  aa  4raft   far  a   ftlti   aat   ta  axaaa4 
tvalva  aaatlit.      Tka  ailitary  aaabtr   rataraia^  ta 
4mtj  raaaivatf  PAS   fraa  tbia   iastallatiaa  aa  a 
a«tl   ar4ar   basis.      Otbar   aaeassary  drags  aara 
abtalaatf   at    tbair   carraat   tfaty   statlaas.      Tbls 
«as  tfaaa  ta   iasara  a   frasb   sapplj  af  MS  aad 
alsa  ta   aarva   as   a  ebaak   ta   Iasara  tbat   tba 
Mti*at  aaa  takiag  tka   prasaribad  drags.      Ta 
data   7)1  allltary  aaabars  kava   baaa  dlsabargad  ta 
daty  aad  aaly  aifbt   dacaaaatad   ralapsas   fcava 
aaaarrad.      (Aatkar) 


A0-i13   523  DlT.      16 

(TISTB/Aa)   OTS   9Ti99   $.50 

Aratle    Aaraaadlcal   Lab.,    Fart   Valawrlgbt,    Alaska. 

Til   INFLOINCe  OP   AMBIENT  TEMPnATOIC  ON   TBK 

BILATION   BCTVBEN   SKIN  TDIPaATUiE    AND   BLOOD   FLOW 

IN   TBB  BABBIT   141. 

by  N.  Haada.  L.  D.  Carlaaa  aad  «.  f.  Jady. 

Apr   63,    10p. 

Caatraat   AFil   657  335.    PraJ.   8237  02 

AAL  TDI62  i5  Uaalasslflad  rapart 

Daaarlptarat      (*KaTlraaaaatal   taat,    Blaad 
airaalatlaa),    ('Blaad  elrcalatlaa,    Eatiraa- 
aaatal   taat),    ("Bady   taaparatara,    Ear), 
Taaparatara,   Babbits,    Blaad,    Labaratary 
aalaala. 


A»-i13   650  DiT.      16 

(TISTB/AAR)    OTS  prlea  $1.10 

Caatabarf  D.  (Saadaa). 

IBSBAICB  ON  INTIA  NIDBONAL  »CIANISBS  FOB  INPOI- 

■ATION  ST0IA6I. 

by  Balgar  Bydaa.  31  Bar  63,  7p.  Tackalcal  rapt. 

aa.  1 

Sraat  AT  I0AB62  29 

ATOSB  Bapt.  aa.  iSA5   Uaalasslflad  rapart 

Baaarlptarst   {•Laaralag.  Blaekaatstry) , 
(•Blaabaaistry,  Laaratag) .  Basyaas,  Adaaasiaa 
pkaspkatcs,  Calls,  Stiaalatlaa,  Rati,  Raspira- 
tlaa.  Clyealyiis,  Baargy,  Pratalas.  Ckealcal 
raaatiaas,  Ribaaaelale  acids,  Narva  aalls. 

Tkis  rapart  daseribas  ■ierochaaleal  aad  bla- 
pbyaical  aaalysas  af  aaaraas  aad  tba  glla  sar- 
roaadiag  aaek  aarra  call  bady.   Tba  aid  «a>  ta 
ttady.  aa  tka  eallalar  laval,  tka  aaaaat  aad 
coaposltlaa  af  INA,  tka  aaaaat  af  pratalas,  ras- 
piratary  aasyaa  aad  ATP-asa  aetlvltias  darlag 
stiaalatlaa  aad  la  a  laaralag  sltaatlaa  la  rata. 
Isalatad,  frask  calls  vara  asad  far  tkasa 
stadias.   lavarsa  biackaaical  ckaagas  aad  rasalt 
af  kiaatie  stadias  skawad  tkat  tka  aaaraa  aad 
Its  glla  ara  llakad  la  aa  aaargatic  syitaa.  Tkis 
lavarsa  ralatlaaskip  batwcea  aaaroa  aad  glla  was 
skaaa  ta  axlst  also  «ith  respoct  to  RNA  syatka- 
sls.   Tka  rata  af  tka  aasyaa  raaetlaas  iacraasad 
by  ^00t   la  tka  aaaraa  daa  to  stiaalatlaa.   Tka 
glla,  kaaarar,  did  aat  ekaaga  la  tkat  respect. 
Tka  aaaarabic  glyealysis  aas  sbaaa  to  iaeroasa 
ia  glla  aad  daeraasa  la  tba  aaaraa.   Tbls  Is 
(apposed  to  reflect  a  priarlty  ef  tke  aaarea 
over  tke  glla  ta  gat  aeaass  ta  easily  available 
aaargy  tkreagk  tke  respiratery  ekala,  akaa  the 
faaetiaaal  deaaads  laeraase.   (Aatkar) 


A0-i13  670    Div.   16 
(TISTB/AAB)  OTS  price  $1.10 

Pasadoaa  Foaadatioa  far  Medical  Researck,  Calif. 
CYTOLOCICAL  ASPECTS  OF  INJDBT  AND  REPAIR. 


Aaaaal  pregress  rept.  1  Aag  62-20  May  63. 
by  C.  M.  Peaerat.  2B  Hay  63.  8p. 
Craat  OA  HD  ^9  193  61  680 

Oaclassifled  report 

Descriptersi   (*Aaestlresla.  Cells  (Biology)). 
Caltare,  Mater,  Liver,  Tlssae  extracts,  Repro- 
daetioa  (Pbysialegy) ,  Pkyslology.  Stapklaeeeeas. 
Hoaads  aad  lajarlas.  Texlas  aad  aatitoxlas, 
Cytackeaistry. 


Stadias  aa  tke  effect  af  aaestketl 
ef  kaaaa  trackaal  apltkelial  calls 
ta  lasleas  ia  tke  latracallalar  oa 
Caaslderablo  progress  was  aade  la 

of  cells  frea  deatal  palp  sad  aoab 
af  the  KB  cell  llaa.  Additloaal  f 
caaalatad  regardiag  tke  aeckaalsa 
aa  aitosis.  The  aati-iaf laaaatory 
a  aatar  iasolable  liver  extract  as 
gaalc  aad  iaorgaaic  selealaB  sere 
periaeatally  pradaced  graaaloaa  pa 
attacks  were  aade  ia  tke  stady  of 
pair  foUoaiag  tke  treataeat  af  ce 
stapkylacaccas  aad  tetaias  texlas. 
deaeastrate  a  passible  relatlaa  be 
Jaaes  pretela  aad  aaatral  aechaals 
have  aat  beea  saccassfal.  The  eal 
eadothellal  cells  aad  of  epltbolia 
tke  liaiag  of  tke  feaalc  raprodaet 
fallowiag  tkeir  disaggrogatioa  alt 
ta  tae  pabllcatiosi  Hhich  poiat  tk 
tker  expleratloas  ia  tke  pkysiolog 
vasealar  stractares  aad  of  all  kol 
(Aatkar) 
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AD-i13  762    Dlv.   16 
(TISTB/AAB)  OTS  price  |2.60 

Leadoa  0.  (6t.  Brit.) 

CHEMICAL  FACTORS  IN  THE  EXCITATION  OF  CEREBRAL 

TISSUES. 

Fiaal  taekaleal  rapt., 

by  Heary  Hellwaia.  Hay  63,  I6p. 

AF  EOAR  Graat  62  4 

Oaclassifled  report 

Descriptersi   (•Breia,  Tlssaes).  (•Cerebral 
cortex.  Excitatioa),  Ckeaicals.  Ckealcal  coa- 
■oaads.  Biockeaistry,  Stiaalatlea,  Heabraaas 
(Biology).  Raspiratiaa,  Nerve  cells,  Sediaa, 
Potassiaa. 

Haaaaliaa  cerebral  tlssaes,  electrically  stiaa- 
lated  darlag  iaeabatioa  ia  isolatiaa.  skewed  a 
aaaber  of  coordiaated  aetabolic  aad  electrical 
ehaages.   Their  respiratory  rates  iacraasad  ia 
fashioas  which  were  qaaatitatively  related  to 
the  daratloa,  freqaeacy,  aad  potoatial  af  the 
stiaalatlag  palses  applied.   Correspoadiag  la- 
crease  ia  aeveaeats  of  Na  aad  K  took  place.   Uader 
liaitiag  coaditioas  those  were  of  5  to  6  aicroa 
aqaiv./g.  tlssae/ applied  palse,  aad  la  active  ioa 
aoveaeat  iaplied  raties  of  Na  extradediO  atillsed 
of  1.7,  valaes  wklck  wore  eoapared  witk  tkoso 
derived  ia  aoaaaaaaliaa  systeas.   Heabrsae  po- 
teatials  la  eellalar  eleaeats  of  tka  tlssae 
dlaiaisked  oa  stiaalatlaa  aad  sabseqaeatly  re- 
covered; the  tiae-eoarse  of  dialaatioa  aad  re- 
covery was  directly  coaaocted  witk  tke  eoaeoai- 
taat  ioa  aoveaeat.   Cklorproaasiae,  pkeaobarbi- 
toae  aad  cocaiae  la  eoaceatratioas  iavolved  ia 
their  actioas  as  drags,  aad  also  clapeiae,  ef- 
fected both  ioa  aeveaeats  sad  aeabraae  poteatlals 
of  the  stlaalated  tlssae.   They  did  so  ia  faskioas 
wkiek  were  ckaracterlsttc  of  tke  added  sabstaaca. 
(Aatkar) 


AD-A13  763    Div.   16 
(TISTB/AAR)  OTS  price  •l.60 

Karollaska  last.,  Stockkola  (Swedea). 

SYMPATHETIC  VASODIUTOR  OUTFLOW. 

Fiaal  tackalcal  rept.. 

by  Borje  Uvaai.  29  Har  63.  9p. 

Ceatract  AF61  052  502 

AFOSR  4849  Uaclassified  report 

Descriptors!   (•Nerves,  Excitatioa).  (•Tk|4laaas. 
Stiaalatioa),  Heart,  Blood  elrcalatlaa. 
Hascaloskelotal  systea.  lakibitiaa.  BleodI 
vessels,  Hasclas,  Arteries. 
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AO-413   764  Div.      16 

(TISTB/AAR)    OTS    price    $1.10 

Leadoa  D.  (6t.  Brit.). 

THE  STUDY  OF  THE  HECHANISH  OF  TRANSFORHATIOI 

OF  PHYSICAL  ENERGY  INTO  NERVE  ACTIVITY  IN  Tl  | 

INTERNAL  EAR. 

Fiaal  tachaical  rapt.. 

ky  F.  C.  Oraerod.   Feb  63,  7p. 

Craits  AF  E0AR62  2  aad  AF  E0AR30  63 

AFOSR  4862  Uaclassified  report 

Descriptersi   (•Eaergy.  Traasf oraatloas) , 
(•Nerves.  Ear).  Bats,  Aaalysis,  Soaad,  Aa^^als, 
Sigaals,  Herphology.  Tkeery.  Pkyslology, 
Aaatoay. 
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»»-4l3  814     Div.  16 
(TISTB/AAR)   OTS  price  »1.6C 

Ceorge  Hashiagtoa  U. .  NashingtoB,  D.  C. 
*UTO-  AND  CROSS-CORRELATION  OF  FOREBRAIN  ELEC 
TIICAL  POTENTIALS  EVOKED  BY  SENSORY  AND  OTHER 
INPOT. 

»sia«i  rapt.,  1  Sep  62-1  Aag  63, 
ky  JiBoi  N.  Natts.   1  Aag  63,  5p. 

Cistract  DA49  007Bd1006 

UBClassified  report 


A  coapater  systea  wkick  a 
evoked  poteatlals  aad  wkl 
other  operatloaa  kas  been 
aad  iaproved.  Tbe  coapat 
gate  electropkysiologlcal 
dact  a  seriea  of  aatkoaat 
operatloaa.  Tke  apparata 
of  aorael  aad  defective  s 
poteatlals  kave  beea  stad 
lesioas  ia  the  visuel  sys 
post  retiaal  aad  retiaal 
Nith  aoraal  avbjects  the 
applied  to  basic  studies 
obtaia  ligbt  adaptatioa  d 
psychopkysics.  It  kas  al 
of  other  projects  wkick  a 
qaollty  of  tke  retiaal  ia 
aad  wakafulaess,  tke  EEC, 
grsBs  wklcli  greatly  aakaa 
to  be  developed.   (Autkor 


verages  repetitive 

ck  coadacts  a  variety  of 

developed,  asseabled, 
er  is  used  to  iBvesti- 

poteatials  and  to  cob- 
ical  aad  statistical 
s  is  asad  ia  the  stady 
abjects.   Mitk  it  evoked 
led  ia  petieats  with 
tea.   Ia  favorable  cases 
lesioas  caa  be  localixed. 
apparatus  kas  beea 
of  tke  visual  systea  to 
ate  for  coaparisoa  with 
so  baoB  used  ie  a  nUBber 
re  coaceraed  with  tke 
age,  vigilaaca,  sleep 

and  learalag.  'New  pre- 
ce  its  value  contiaue 
) 


AD-413  909     Div.   16 
(TISTB/AAR)  OTS  price  $2.60 

Marylaad  U.,  College  Park. 

CURRENT  REFERENCES  IN  MEDICAL  ENTOMOLOGY  FROH 
RUSSIAN,  EASTERN  EUROPEAN  AND  CHINESE  LITERATURE, 
by  George  Aaastos.   1963.  20p.  Vol.  2.  bo.  6 

baclassified  report 

Descriptors:   (•Diseases,  Bibliograpkies) , 
(•Spirochaetales.  Bibliograpkies).  HediclBe, 
Artkropods,  Protozoa,  Rickettsiales ,  Viruses. 


ADn413  972      Div.   16 
(TISTB/AAR)  OTS  price  |1.60 

Gotenborg  U.  (Sweden). 

FUNCTIONAL  SIGNIFICANCE  OF  DRUG-INDUCED  CHANGES 

IN  BRAIN  HONOAHINE  LEVELS. 

Fiaal  teckaical  rept., 

by  Arvid  Carlssea.   10  Apr  63,  18b. 

Graat  AF  E0AR61  44 

AFOSR  4851  Uaclassified  report 

Oescr)|>..«rsi   (•Braia,  Chealstry),  (•BIo- 
cheaistry.  Braia),  Orgaaic  coapeaads.  Drags, 
lahibitiea.  Enxyaes.  Synthesis.  Nerves. 
Meabraaes. 

Tbe  BechaniSB  ef  aonoaal aergie  (i.e.  adreaergic. 
aeradreaergic,  dopaai aerglc,  aad  seretoaergic) 
traasaissioa  la  geaeral  is  discussed  oa  the 
basis  ef  obaervatieaa  oa  the  effects  of  varloas 
ageats  (chiefly  precursors  aad  precursor  aaalegs, 
iahibiters  of  eaxyaes  respeaslble  for  ayatbesis 
aad  degradatioa  ef  Boaoaaiaes,  and  drugs  iater- 
feriag  with  storage  aad  release).   The  storage 
graaales  (er  vesicles)  of  the  aoaeaai aergie  aerve 
teraiaals,  ia  which  the  traasaitter  caa  be 
visualised  uader  the  fluoresceace  aicroscope  by 
aeaas  of  a  aew  histocheBical  tachaiqae,  appear 
ta  kave  a  dual  fuactioa.  i.e.  (a)  ta  serve  as  a 
stere  of  traasaitter.  aad  (b)  to  aake  aewly 
syatkesised  traasaitter  available  for  release  by 
aeabraae  depelari xatiea.   The  foraer  fuactioa 
does  Bot  seea  to  be  esseatlal.  siace  the  store 
caa  be  depleted  without  any  disturbaace  of 
traasaissioa.   The  latter  fuactioa  seeas  to  be 
esseatiali   block  •!   tbe  uptake  aeckaalsa  of  tke 
graaales  by  reserpiae  results  la  block  of 
traaaaissiea.   (Authar) 
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AD-4U  013     OIv.   16 
(TISTB/AAI)  OTS  prie*  $1.60 

6o«ttta««R  U. ,  Gcraany. 

APPLICATION  OF  ELECTRUHAGNETIC  FLOW  METER 

TECHNIQJE  IN  MAN. 

Fi^Bl  tvehalcal  r«pt.  P.  8,  1  J«a«  62-31  May  63, 

by  Klaai  Thvraa.  31  May  63,  17p. 

Coatraet  DA91  591E0C2X48 

Uaclaisified  raport 

Dascriptortt   (•Blood  clrcaiation,  Haaiara- 
■•Bt),  Bloetf  prassara.  Blood  rattali, 
Phyiiolegy,  Flow  ■atari,  Dogi,  Haa.  Surgary. 

Data  shew  that  aaaa  flow  ratas  and  aaan  kload 
praitara  la  patiaats  (withaat  STaptoai  of 
itckaala  darlag  pariodt  of  rast)  ara  attantially 
tha  saaa  caaparad  to  a  groap  withoat  obitraetad 
latioai.   Tha  ttaaotic  sagaaat  axpraitas  ittalf 
aaly  ai  a  daaplag  factor,  laadiag  to  typical 
chaagas  la  tha  charaetariitica  of  flow  aad 
praatara  pattara.   Noraal  patterai  wara  raactab- 
lishad  approxiaataly  fiva  ainates  after  opeaiag 
a  graft  bypais.   Paripharal  baaodyaaaic  lataf- 
ficiaaclat  which  occar  daring  axarcite  coald 
be  prodacad  axpariaantal ly  daring  the  coarse 
of  operatioa.   The  injection  of  rasodilatory 
drags  (prior  to  the  iasartioa  of  a  bypass  graft) 
iato  tha  artery  distal  to  tha  stenosis  decreased 
vascBlar  rasistaaca  to  flow.   Uadar  this  eoa- 
ditioa  of  iacraasad  blood  flow  deaaa,  tha 
staaasis  baeaaa  heaodyaaBieaUy  effective.   A 
aaan  praasare  gradient  across  the  steaotic 
sagaaat  eeald  aow  be  daaoastrated.   The  test 
was  repeated  after  tha  graft  was  in  place.   Whea 
rasistaaca  to  flow  was  decreased  by  the  saae 
aaaant,  ao  gradient  was  detectable.   The  resalts 
of  the  effect  of  aanaitol  on  renal  blood  flow 
givaa  darlag  operatioa  ara  presented.  (Author) 


AO-iU  OU     DlT.   16,  30 
(TISTB/AAI)  OTS  price  $2.60 

Gaaaral  Praclslaa,  Inc.,  Clandala,  Calif. 

RESEARCH  ON  THE  ANALOGICAL  SIMULATION  OF  NEURAL 

BEHAVIOR. 

Plaal    rapt..    Her   61Hlar  63. 

■ar   63,    25p. 

Contract  AF^9  638  1021. 

AFDSR  i952  UBelafslfiad  report 

Descriptors!   ("Narras,  Natworkks),  (•Norroas 
systaa.  Theory).  (•Narva  cells,  Hodals), 
llectroaics,  Aaalog  systaas.  Bionics, 
Physiology,  Sianlation. 

This  report  suaaariias  research  focasad  on  thraa 
■alar  problea  areas:   (1)  Narva  aatwork  theory; 
(2)  Electronic  aodels  af  the  aearon;  (3)  Gas 
lea  aodalB  of  tha  naaroB.   The  geaaral  objective 
of  ear  raaaarch  has  baea  to  advance  knowledge 
of  tha  laforaatioB  processiag  capabilities  of 
aaaral  systaas.  (Aathor) 


AD-4U  045     DlT.   16 
(TISTB/NA)   OTS  price  $1.60 

IstitBto  Saperlore  di  Saaita  (Italy). 

EFFECT  OF  DRUGS  ON  CENTRAL  NERTOUS  SYSTEM 

NEURONES. 

riaal  technical  rept., 

by  Tiaceaso  G.  Longo.  1  3mly   63,  I6p. 

Contract  AF61  052  399 

AFOSH  5107 

Oaclasstfied  report 


Descriptors:   (•Nervoas  systea,  CMS  depres- 
seats),  Scopolaaine.  Aaphetaaiaes.  Lysergic 
acids.  Physiology.  Cerebral  cortex, 
Electroeacaphalography. 

The  present  report  exposes  the  resalts  obtained 
daring  an  investigation  on  the  effects  of  drugs 
on  the  electrical  activity  of  siagla  cortical 
nearones.   Darlag  the  coase  of  this  iavastigatioa 
the  followiag  drags  were  injected:   eserine. 
scopolaaiaa.  aaphetaaiaa.  tryptaaiae  aad 
lysergic  acid  diethylaaide  (LSD).   Althoagh  it 
is  aot  possible  with  the  preseat  Halted  data  to 
arrive  at  any  clear-cat  conclasion.  soae  coa- 
aents  aad  iadicatioas  in  regard  to  futare 
davelopaeat  of  the  research  are  the  followiagi 
(1)  la  tha  sensoriaoter  cortex  there  seeas  to 
be  soae  layers  that  have  aaay  cells  responding 
with  increased  firiag  rate  after  application  of 
exteraal  stiauli;  (2)  Both  eserine  aad  aaphe- 
taaine  provoke  an  increase  in  firing  of  single 
neurones;  and  (3)  The  ••flatteaing  of  the  EEC 
traciag  provoked  by  tryptaaiae  aad  LSD  seeas  to 
be  related,  at  least  where  it  is  coacerned  with 
the  liable  cortex,  with  a  dlaiaatlon  of  cellalar 
activity.   (Aathor) 


AD-4U  065      Div.   16 
(TISTB/MA)  OTS  price  $1.10 

Haaaersaith  Hospital,  Loadoa  (Gt.  Brit.). 

FACTORS  MODIFYING  THE  ACTION  OF  NEUROMUSCULAR 

BLOCKING  AGENTS. 

Fiaal  techaical  rept.  1  Apr  62-31  Mar  63. 

by  J.  P.  Payae.  31  iar  63.  6p. 

Coatraet  DA91  591eac2247 

Oaclasslfied  report 

Descriptors:   (•CNS  depressaats.  Physiology). 
pH.  Mascles,  Drugs.  Nervoas  systea, 
CoatractloB. 

The  effect  of  pH  oa  the  actioa  of  a  aaaber  of 
aearoaascalar  blocking  agents  has  beea  studied 
la  vitro  by  aeaas  of  the  frog  rectas  abdoaiais 
■ascle  aad  the  rat  diaphraga.   Three  differeat 
bufferiag  aechaaisas  were  used  to  chaage  the  pH. 
The  aost  satisfactorv  resalts  were  obtaiaed  with 
tris  (hydroxy  aethyO  aaino  aethaae  hydrochloride 
(THAM).   A  serine  -  NaOH  buffer  was  effective 
ever  a  saaller  pH  raage  and  carbon  dioxide  al- 
thoagh effective  eaough  is  chaagiag  the  pH  had 
also  a  restricted  raage  aad  furtheraore  had  a 
specific  depressaat  effect  oa  aascle  activity. 
It  was  shows  that  aa  iacrease  la  pH  over  the 
raage  6.5  to  9.0  iaproved  the  respoase  of  the 
frog  rectus  to  acety Ichol iae.   A  siailar  ia- 
proved coatractara  was  obtained  under  the  saae 
circaastaaces  with  suxaaethoaiua  aad  decaae- 
thoaiua.   The  blocking  actioa  of  tubocurariae 
was  shown  to  be  eahaaced  when  the  pH  was  raised 
to  8.5  aad  above  that  of  gaUaalne  was  redaced. 
No  obvious  explaaation  for  this  differeaee  was 
fouad  nor  was  there  aay  explaaatioa  for  the 
absence  of  change  below  pH  8.5.   The  blocking 
actioa  of  suxaaethoaiaa  aad  decaaethoaiaa  was 
■odifled  la  a  aore  eoaplex  fashloa.   Hith  both 
drags  eahaaceaeat  aad  iahibitioa  occurred  whea 
tested  agaiast  acetylcholiae.   However,  whatever 
the  effect  the  actioa  of  acetylcholiae  was 
always  greatest  aroaad  a  pH  of  8.0.   No  signif- 
icaat  effect  was  observed  with  the  other  drugs 
•tadi*d.   (Author) 


AD-4U  084     Div.   16 
(TISTB/MA)   OTS  price  $3.60 

Uppsala  0.  (Swedea) . 

RESEARCH  ON  THE  GENESIS  OF  ACTION  POTENTIAL  IN 


UCITABLE  TISSUES. 

ty  Torstea  Teorell.   1  Apr  63,  29p. 

Ctatract  AF61  052  363 

iroSR  4848  Daelasslfled  report 

Dticrlptors:   (•Tissue  (Biology),  Excltatioa 
(•Stlaalatioa) .  Hydrostatic  pressure.  Per- 
aeabllity.  loas.  Potasslaa.  Sodiaa.  Models 
(Siaalatiea) .  Biophysics.  Mathaaatical  analykks 
Aaalog  systaas,  Nervaas  aystea. 

aalt  with  a  bicphysical  foraalisa 
varioas  pheaoaeaa  of  excitabilltr 
liviag  tissues  like  the  nerve 
qaaatltatlva  excitability  aaalog  |ias 
taras  of  voltage  (E) .  carreat  (I) 
r.  located  la  a  aeabraae  coatainiata 
reaps.   A  physical  realisatioa  of 
a  has  beea  achieved  in  aeabraae 
here  elactro-eadesaosi s  plays  aa 
t  (i.r.  tha  aeabraae  oscillator). 
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(Author) 
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17.    METALLURGY 


A0-i11  766     Di».   17,  25 
(TISTM/BII)  OTS  priet  $2.75 

■•■■faetariag  Labs.,  lac,  Caabridge,  Mass. 

HKTALLUI6ICAL  VARIABLES  AFFECTING  FRACTUKE 

TOUGHNESS  IN  HIGH-STRENGTH  SHEET  ALLOYS. 

■apt.  far  M   Mar  61-U  Sap  62. 

by  C.  B.  Hartbovar  aad  G.  I.  Oraer.  Jaaa  63, 

127p. 

Caatraet  Ar33  616  8155,  ProJ.  7381.  Task  738103 

ASO  T0K62  868  Uaelassifiad  raport 

lapert  aa  latariali  Applleatlaa. 

Oaterlptarst   (*5tael.  Taagkaess),  (•Fractare 
(■achaaics).  Staal),  Sheets.  Staialass  steel. 
Heat  traataeat,  Aastealte,  ■arteasite.  Baiaita, 
Teaparatare,  Oeforaatiaa.  Agiag  (Materiali) . 
■•Idlag,  ■icrastraetara.  Carbides.  Traas- 
faraatiaas,  Cald-Morkiag,  Natal lography. 

Usiag  precracked  Ckarpy  teats  sappleaeated  by 
eeater-aetcbed  teasile  tests,  tbe  fractare 
teaghaess  of  five  low-alloy  aad  tkree  staialass 
steel  kigh-streagth  alloys  ia  skeet  fora  «as 
aaasared  prlaarily  as  a  faaetioa  of  heat  traat- 
aeat variables  sack  as  aasteaitixiag  aad  teaper- 
iag  teaperatares.   Tke  low  alloy  steels  studied 
were  06AC  (two  keats) .  ^340  (aarteasitic  aad 
baiaitic  coaditioas).  X200  (0.35  aad  O.^O^t 
carbea) .  300H  aad  H11;  aad  tbe  staialass  steels 
were  Al  355.  PH  15-7llo  aad  301.   For  i340,  ia 
the  baiaitic  conditioa.  tke  iaflaeace  of  sub- 
aeqaeat  deforaatioa  aad  agiag  oa  fracture  tougk- 
aess  was  alsa  deteraiaed.   Ia  additioa,  pre- 
liaiaary  stadias  of  tke  effect  of  weldiag  botk 
before  aad  after  beat  traataeat  oa  tke  tougkaess 
of  H11,  300H  aad  43^0  were  carried  oat.  (Autkor) 


AO-411  781     Ditr.   17 
(TISTM/BIM)  OTS  price  $8.10 

Aabara  lesearck  Foaadatioa,  Alabaaa  Polyteckaic 
last. 

THE  EFFECT  OF  THICKNESS  AND  TEMPERING  TEHPERA- 
TUIE  ON  FRACTURE  APPEARANCE  TRANSITION  TEMPERA- 
TURE AND  CRITICAL  FRACTURE  TOUGHNESS  OF  HIGH 
STRENGTH  SHEET  STEEL-PART  I. 
Piaal  teekaical  rapt.  ao.  2, 

by  Hal  I.  Mayaor,  Jr.  aad  Rickard  E.  Mueller. 
30  Hay  63.  12p. 
Ceatract  0AI01  0090RD889 

Uaciassified  report 

Oeseriptorsi   (*Steel,  Fracture  (Meckaaics) } . 
(•Fractograpky .  Steel).  Tkickaess.  Heat 
treataeat,  Teaperature.  Traasitioa  teaperature. 
Taagkaess.  Skeets.  Brittleaass.  Quenchiag 
(Ceallag) .  Ductility. 


Fractare  appearaace  traasitioa  tea 
of  H-11  steel  was  observed  to  deer 
liaearly  witk  decreasiag  skeet  tki 
yield  streagtka  of  approxiaately  1 
240  ksl.  Tke  effect  of  decreasing 
was  relatively  wore  proaouaced  ia 
FATT  thaa  was  the  effect  of  iacrea 
taaperatare.  Pheaoaeaa  consisting 
pia-hole  deforaatioa  or  bearing  fa 
through  the  pia-hole  area,  foraati 
of  flat  fracture  and  asyaaetrical 
topography,  frequeatly  were  observ 
teaghaaas  speciaeas  of  l60-ksi  yie 
(Author) 


perature,  FATT, 
ease  non- 
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60.  200  aad 

sheet  thickaess 
depress  ing 
sing  teaperiag 

of  gross 
ilure,  rupture 
on  of  steps 
fracture 
ed  for  fractare 
Id  streagtk. 


AO-412  254     Oiv.   17.  26 
(TISTH/AHS)  OTS  price  $3.60 

Aeoa  Labs.  (Gt.  Brit.) . 

THE  PREPARATION  OF  THIN  METAL  FOILS  BY  MICIOTOMYi 
AN  ASSESSMENT  OF  THE  TECHNIQUE,  AND  ITS  APPLICA- 
TION TO  METALLURGICAL  INVESTIGATIONS  MITH  THE 
ELECTRON  MICROSCOPE. 

Fiaal  teekaical  rapt..  31  Dec  61-30  Mar  62, 
by  P.  P.  Deaais  aad  I.  S.  Braaaar.  22  Apr  63.  20p. 
Ceatract  0A91  591EUC1695 

Uaciassified  report 

Oeseriptorsi   (*Filas.  Blectroa  aicroscopy) , 
(*BlectroB  aicroscopy.  Fllas).  (*Metal lograpky . 
Fells).  Alualaua  alloys.  Copper  alloys.  Silver 
alloys.  Plasties,  Brass.  Stresses,  Corrosioa, 
Aaaoaia,  Nickel.  Plating.  Iroa.  Ziac,  Solderiag 
alloys.  Dlffasioa.  Coatiags.  Copper  coapouads. 
Oxides.  Cuttiag  flaids.  Electroplatiag.  Blectroa 
aicroscopy,  Oeforaation,  Experiaeatal  data. 
Bonding.  Metals.  Alloys.  Metal  filas.  Material 
reaoval.  Preparatioa. 
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AD-412    287  Div.       17.    25 

(TISTM/BIM)    OTS   price  $8.10 

Israel    Inst,    of  Tech.    (Haifa). 

DEPENDENCE   OF   THE   STBENGTH   OF   METALS  ON    THE  BATE 

OF    STRAIN, 

by   Markus   Raiaer    aad   David   Abir.      15  Mar  63,    16p. 

Contract    AF61    052   304 

ARL   63   122  DBclasslfletf   report 

Descrlptorst      ('Metals.    Mechaalcal    prepertles). 
(•Loading    (Mechaalea).    Velocity).    Theory. 
Experiaeatal   data.    Solids,    Stresses.    De- 
foraatlon.    Matheaatlcal    analysis.    Tensile 
properties.    Statics.    Dyaaalcs.    Shear    atresses. 
Solid   state  physics.    Steel,    Viscosity,    Daap- 
Ing,    Theraedynaalci. 

The   theraodynaaie    theory   of   streagtk   of   a 
standard    linear    solid   is    specialised   to    tke  case 
of    siaple   teasloa.      Teasile   experlaeats    are 
carried   out   witk    fear   different    kinds   of  alld 
steel    at    tkree   different    rates   of   loading.      It 
is    found    tkat    tke  coefficieat    of   viscous   daaping 
decreases  witk   iacreaslag   rata  of   loading. 
Botk    tke   yield   atraas    aad   the  yield    strala   in- 
crease with    increasing   rate   of   loading.    (Anther) 


AD-412   293  Div.       17,    26 

(TISTM/BIM)    OTS   price   $2.60 

Naraco    ladustries,    lac,    Saa   Diego,    Calif. 

THE    INVESTIGATION   OF    EXOTHERMIC    BRAZING    OF 

lEFRACTORY    ALLOYS. 

Qaartarly    rept.    ao.    2, 

by   I.    0.    BBBBlag,    J.    I 

Loag.    28   May    63.    19p. 

Ceatract   N600   19   59237 


1    Feb-30   Apr   63, 
Arastroag,    aad  I.    A. 


Oaclassif lad  report 
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Oaierlptartt   (•H««t  rcalataat  aetals  aid 
alleys.  Tharaal  Jelalag).  (aTharaal  Jeialag. 
Braiiag).  Selderlag  alloyt.  Niekal  alleya, 
laagaaesa  alleys,  Molybdeaaa,  Holybdeaua 
allaya,  Nlabiaa.  Taatalaa.  Tuagstaa.  Titaaiwf 
alleya,  Zlraoalaa  allays.  Carboa  allaya.  Fla^^a 
(Faalaa).  Caraala  aatariala.  Heat. 


Uatkaraie  raaetlaaa  (litaraal  •xatharu)  th 
pradace  a  braae  allay,  a  flaxlag  eeraalc  pka 
isd  part  ef  th*  keat  raqalrad  far  braslag  we 
iavestlgatad  for  braslag  refractory  aetals. 
Asceptabla  Jolats  were  ebtaiaed  witk  iataraa 
tiatkeras  yleldlag  a  Nl-Ma  brase  alley;  kowe 
tkaia  deslgaed  to  yield  a  aere  refractory  al 
(Uqaidas  la  excess  of  3000  F)  were  aet  sbcc 
fal.   Bxetkerale  reaetlaas  (exteraal  exotker 
aklck  aet  aa  a  haat  saarea  were  also  lavastl 
Uceptabl*  Jaiata  were  ebtaiaed  witk  H.  Ta. 
■a,  aad  TZH  alley  aslag  brate  filler  alleys 
■klek  aalt  at  taaparatarts  ap  ta  3100  F.   Oa 
•a  tke  effaet  ef  th*  exetkerale  heatiag  cycl 
tie  varlaas  rafraetery  base  aetals  was  ebtal 
iilag  teasile  aad  alcrekardaess  evalaatioas 
vail  as  aetallegraphie  exaalaatiea.   (Aatkor 
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*»-412  460     Div.   17 
(TISTH/AHS)  OTS  priea  $1.60 

Itdstoae  Scleatlfie  laforaatloa  Ceatar. 

l«4itoae  Araeaal  Ala. 

Til  TERNAIT  SYSTEM:   ALDHINUH-HA6NESIUH-LITHI0I 

ICPORT  II.   PHASE  DIAGRAHS  OF  AUXILIARY  CROSS 

StCTIONS. 

ky  F.    I.    Skaaray.      23   Jaly   63.    Up. 

ISIC  32  Daelasslflad  report 

Trill,    frea   Ixsveitlya   Akadeali   Naak    SSSR, 
Otdalaaiye  Kkiaickesklkh  Naak.    aa.    1.    pp.    83-9iJ 
(1948).  ^' 

Oaicripters:      (opbase  atadies.    Alloys). 
(•Alloys,    Phase   stadias),    Alaaiaaa   alloys. 
■agaeslaa   alleys.    Llthlaa  alleys,    Aaalysls. 
liaraatraetBre. 
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*»-412  465  Div.      17,    26 

.TISTH/AHS)    OTS   prUe   $1.10 

lival    Researck   Lab.,    Vaskiagtea,    0.    C. 

«ACTOGRAPHY.       PART   XI.       EXAHINATION    OF   7075    1- 

»LORINUH   ALLOY   FORGING   FRACTURE. 

k;  E.  P.  Oaklberg.   Jaae  63.  2p. 

m   Meao.  rept.  1427   Uaciassified  report 

Ooicripterst   (•Aleainaa  alleys.  Fractare 
(■eckaalca),  Blectroa  aicroscopy,  Forglag, 
fracture  (Meckaaics),  Fatigue.  Streasas.  (fer- 
raslea,  Landiag  gear. 

**  iBtergraaalar  fracture  aede  waa  obaerved  by 
*UctroB  aicroseepy  la  tbe  crack  laltlatlen  reg  llai 
*<  the  subject  failure  Indlcatiag  tkat  tke  free 
*•'•  resnlted  frea  stress  corrosion  cracking. 
*•  avldeace  ef  aechanical  fatigue  crack  propa- 
Mtion  was  observed.  (Autkor) 


METALLURGY  -  Division  17 

AD-412   586  Div.      17 

(TISTP/JP)   OTS   price  $8.60 

IIT  iesaareh   last.,   Ckleage,    III. 

HIGH    TEMPEIATVRE  PIOPEtTT   STUDY   FOR   IEENTE8ING 

NAP   SYSTEMS. 

Plaal  rapt.,  1  Jaa-31  Dec  62. 

by  3.    C.  Hedge,  J.  I.  Laag,  E.  Rewe,  aad 

I.  ElUett.  Jaae  63,  91p.  lept.  ae.  ABF  A6003 

Ceatract  AF29  601  5012,  PreJ.  1831,  Task  183101 

AFSHC  TDI63  17         Uaelaaslfled  report 

Descriptors!   (•Uraalaa  alloys.  Physical  proper- 
ties). (•Zlrcealua  alloys.  Pkyslcal  propertlea). 
Hydrides,  Heat  reslstaat  aetals  k   alleys.  Heat 
of  faaloa,  Tkeraal  expaaslea,  Tharaal  eoadaetlv- 
Ity,  Tensile  properties,  Ealsslvlty,  Oxldatloa, 
Dekydrogenatlen,  Fracture  (Heckaalcs). 

Tke  experiaeatal  deteral aatlon  of  tke  propertlea 
of  kydrlded  ilrcottiua-araklua  alloy  Is  part  ef  a 
larger  prograa  entitled  "Nuclear  Aaxillary  Power 
Systea  le-entry  aad  Disposal  Pkaaoaaaa."   Tke 
following  prepertles  were  deteralned  over  tke 
teaperature  range  frea  reoa  teaperatare  to  3260 
degrees  It   linear  tharaal  expansion,  tkeraal 
conductivity,  specific  keet.  keat  of  fasloa.  keat 
of  coabustioa.  total  neraal  ealasivlty,  teasile 
streagtk,  rate  of  kydrogen  loss,  rate  of  oxlda- 
tloa, and  loss  of  fuel  integrity  at  kigk  keat 
flax.   Rate  of  exldatlea  atadlaa  skewed  tkat  wkea 
a  kydrlded  xircoBlua-aranlaa  alloy  apaclaen  wes 
exposed  to  a  taaperatare  of  3010  degrees  I  la  a 
faraace  eeatalalag  aa  air  ataespkere,  tbe  speel- 
aaa  developed  large  flaaaras  aad  broke  late  sev- 
eral aaaller  plecea.   Hewever,  aa  actual  kydrlded 
lircoalBa-Hraalaa  fuel  eleaeat  red  exposed  to  a 
aoaewkat  klgker  keat  flax  in  aa  laart  ataosphero 
developed  several  large  cracks  bat  did  aot  break 
late  saaller  pleees.   (Autker) 


AD-412  653     Div.   17 
(TISTH/AHS)  OTS  price  $1.60 

Case  last,  of  Tack..  Clevelaad,  Okie. 

INTEIFACE  HOTION  IN  PHASE  TIANSFOIHATION.   HOI- 

PHOLOGY  OF  BAINITE  IN  HYPOEUTECTOID  STEELS, 

by  J.  Oblak.  I.  H.  Goodeaow,  aad  R.  F.  Hekeaaaa. 

Jaae  63,  5p.  Teekaical  rept.  no.  1 

Ceatract  Noar1l4115 

Uaciassified  report 

Descriptors:   (•BalBite.  Pkaae  stadias) .  (•Pkase 
•tadles,  Baiaite).  (•Graia  structures  (Hetal- 
largy),  Baiaite),  Hetallegrapky ,  Crystal  strae- 
tare.  Hartaasita,  Irea  alleys.  Carbea  alleya. 
Steel,  HierostrBCtare. 

A  two  sarfaee  aetallograpkic  teckaiqaa  kas  beea 
Bsed  to  study  tke  aorpkology  of  upper  aad  lower 
baiaite  ia  a  series  ef  lew  to  aediaa  alloy  kypo- 
eatectold  steels.   Upper  baiaite  (prodaced  at 
925  F)  foras  as  loag,  tkia  aeedles  or  rods  witk 
aa  approxiaately  rectaagular  eroas  sectloa  wkila 
lower  baiaite  (produced  at  575  F)  foras  as  true 
plates.   (Autkor) 


AO-412  669     Div.   17 
(TISTH/TCG)  OTS  price  $1.60 

New  Eaglaad  Materials  Lab.,  lac,  Hedford,  Hass. 

HIGH  TEHPERATURS  DEFORMATION  AND  FRACTURE  BB- 

HAVIOR  OF  METALS  UNDER  HIGH  STRAIN  RATE 

CONDITIONS. 

Progress  rept.  ae.  1,  1  ■ay-30  Jan*  63, 

by  I.  Hidaor.  J.  ■.  Okasi.  aad  N.  J.  Great. 

Aag   63.    lOp. 

Ceatract    NO«63  0502 

19a 

Uaciassified    report 
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DivUton  17  -  METAULURGY 

••■•rl^tcrtt      (•Tuflttai.   rraetir*   (■•chaaies) ) , 

(•BtrylliHi.    rraatara   (■•chaaica) ) .    (•Nickel 
allays,    Fraetvra    (■aekaaict)) ,    (•Oef oraatida, 
■  iflk   taaparatara   raaaarak) ,    Strastet,   Teadla 
prapartlaa.   Bactllltjr. 


Tfea  parpasa  o 
avalaata  tka 
fractara  baka 
aatfar  kifk  at 
•  aad  Ba.   Tk 
daatility  as 
baaa  faaad  ■! 
Oa  tka  atkar 
■atala  skaaad 
tka  daatlllty 
(Aatkar) 
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ara  daforaatioa  aad 
allaMiag  aaterials 
dltiaast   Udiaat  $00, 

dapaadanca  of  tka 
■itk  Udiaat  700  kas 
Iti-pkasa  aatariala. 
aaaa  aiagla  pkaaa 
tiaaaas  iacraasa  af 
lag  straia  rata. 


AD-^12   699  01 ».       17 

(TISTH/TCC)   OTS   prlea  $3.60 

■aaafaetarlag  Labs.,    I«e.,   Caabritfga,   Bass. 

neiBOBECHANICAL   TIEATBENTS    APPLIED   TO    ULTIABI6H- 

STIENGTB   BAINITIES. 

Pragrass  rapt.    aa.    2,    19  Apr-19  Jaly  63. 

by  D.    Kalisk   aad  S.    A.    Kalla.    15  Jaly  63,    31p. 

Caatraet   n600  19   59811 

Oaelassifiad   repart 

Daacrlptarst      (*Staal,    Haat    treataaat), 
(•Backaaleal    varklag,    Staal),     (•Balatta, 
Traasfaraatiaas).    Taaslla   preparties,    Da- 
faraatiaa,    Aastaalta,    Bierastractara, 
Qaaaeklag   (Caoling),    Elasticity,    Strassas. 
Claetraa  aleraseapy,    Taol    ataal,    Bartaasita. 


Tka   partlaaat   aartaaalta   aad   balalta   traas 
tlaa  ekaractaristles  af  i350   aad  H11   aara 

•atabliakad.  Tka  taaalla  prapartlas  of  B1 
baiaita  aara  dataralaad  as  a  faaetioa  of  v 
pracasslag  paraaatara  far  salaetad  tkaraal 
tkaraoaackaalcal  traataaats.  A  wlda  raaga 
straagtk  aad  dactllity  prapartlas  aay  ba  a 
by  prapar  eaatral  af  tka  traataaat  varlabl 
Tka  dafaraatiaa  af  H11  balalta  can  davalap 
ylald  straagtk  avar  370,000  pal  witk  aa  al 
ti-aa  af  2.3t.  Tka  faraatlaa  af  balalta  av 
dafaraad  aastaalta  prodacas  an  alengation 
approxlaataly  A2t  altk  ylald  strengtks  fro 
HO, 000  ta  275,000  dapendi ng  upon  tke  trea 
Tka  lavaatlgatlaa  waa  axtaadad  ta  slallar 
aaats  af  4350  and  aaaa  rasalts  ara  praaaat 
Tba  alerastraetaral  changas  rasaltlag  fraa 
tkaraal  aad  tkaraaaaekaaleal  traataaats  ar 
•tadlad  by   Hgkt    aad   alactran  aleraaeapy. 
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Al>-i12   791 
(TISTB/ABS) 


•It.   17,  25 

OTS  prlea  |2.60 


Kaak,  B.B..  Lab.  af  Kagiaaariag  Batarlals, 

Calif.  last,  af  Taek..  Pasadaaa. 

SOFT  X-IAT  SPKCTIOSCOPY  OF  IRON.  COBALT.  NICKEL 

AND  SOBE  ALLOYS  AND  COBPOUNOS  OF  IRON. 

by  K.  Das  Gapta.  Jaaa  63.  20p.  Tl  16 

Caatraet  Near  22030 

Oaelassifiad  rapart 

,D«s«rl»tarat   ("X-ray  spaatrasaapy.  Traasi- 
tlaa  aiaaaats).  (aTraasltiaa  alaaaats,  X-ray 
■paetraseapy).  Oaasity.  Bead  spactraa. 
Alaaiaaa,  Iraa  allays,  Sllleaa  alloys,  Iraa 
aaM*aa4*.  Silicaa  eaapaaads.  Sllicaa.  Alaai- 
aaa allays.  Pkasa  stadias.  Capper  alloys, 
Cabalt.  Niekal.  Vaeaaa,  Crystals.  Liae  spac- 
traa. Siagla  crystals.  Blea.  Gypsaa,  Izii»ri- 
■•■tal  data. 


Tka  K  aad  L  apactra  af  alaaiaaa.  tka  K  spectra  of 
silicaa  la  sacoad  order,  aad  tke  L  spectra  of 
irea.  cebalt.  aad  aickal  kave  beea  iavastigated 
la  iraa-alaaiaaa  aad  iroa-silicea  alloys.   A 
beat  crystal  (aica  aad  gypsua)  aad  a  ralad  grat- 
iag  grasiag  iacldeace  vacuua  spectrograpk  kava 
beea  used.   A  proalnent  aa«  3d  bead  stractara 
kas  been  observed  iaaediataly  on  tke  skort  waTa- 
laagtk  side  af  L  alpka  af  irea  ia  alleya. 
(Aatkar) 


AO-412  836     Dl».   17.  U 
(TISTN/ABS)  OTS  price  $8.10 

Defease  Metals  lafaraatiaa  Ceatar,  Colaabas, 

Okie. 

DEFENSE  BETALS  INFORHATION  CENTER  SELECTED 

ACCESSIONS. 

coap.  by  Patricia  8.  Plata.   Jaly  63.  67p. 

Contract  AF33  616  77^7,  ProJ.  2  8  8975 

Oaelassifiad  report 

Descriptors:   (•Betels,  Abstracts).  (•Alloys, 
Abstracts),  (•Batarlals.  Abstracts).  (•Biblieg- 
rapkias.  Batarlals),  Backaaical  workiag,' 
Backenlcal  praperties.  Pkysical  properties. 
Heet  treataaat.  Cobalt  alleys.  Nickel  alloys. 
Steel,  Stainless  steel.  Iron  alleys.  Berylliaa. 
TitaniuB,  Bagaesiaa,  Silicaa,  Grapkite, 
Ceaposite  aateriels,  Refractary  aatariala. 
Ceramic  aatariala.  Refractory  aatols  aad 
alleys,  Nioblaa.  Ckreaiaa,  Balybdeaaa. 
Rkaaiaa,  Taatalaa.  Vaaadlaa,  Tuagstea.  Platiaaa, 
Caetiags,  Baaafactariag  aetkeds. 


AD-i12  881      Div.   17 
(TISTB/TC6)  OTS  price  $1.10 

Pereiga  Teck.  Oiv. ,  Air  Force  Systeas  Ceaaead, 

Hrigkt-Pattarsoa  Air  Force  Base.  Okie. 

DIFFUSION  OF  SILICON  IN  TITANIUB.  TANTALUB. 

BOLYBOENUB  AND  IRON, 

by  G.  V.  Saasoaev  aad  B.  S.  Koval 'ckaako. 

19  Jaaa  63,  6p. 

FTD  TT63  262  Daclassified  report 

Trans  froa  Ukraiaiaa  Periodical,  Oopovidi 
Akadeaii  Neak  Ukraias'kei  RSR.  Nr.  1,  pp.  32-36. 

1959. 

Descriptors:   (•Silicoa,  Oiffasioa),  (•Sili- 
cidas,  Preparatiea).  (•Betels.  Silicidaa), 
Titaaiaa,  Titaaiua  coapoaads.  Taatalaa, 
Taatalaa  coapoaads.  Balybdeaaa.  Balybdeaaa 
coapoaads,  Irea,  Irea  caapoaads,  Batallog- 
r«phy.  X-ray  dlffractiea  aaalysis.  Hardaess. 


AD-A12  885     Dir.   17,  25 
(TISTB/ABS)  OTS  prlea  |8.10 

Foreign  Teck.  DIt.,  Air  Force  Syateas  Ceaaend, 
Vrigkt-Pattersen  Air  Force  Bese,  Okie. 
CONTEMPORARY  PROBLEMS  OF  PHYSICAL  BETALLORGY. 
2  Jaly  63.  86p. 
FTD  TT63  510  Unclaaalflad  report 


Traas.  froa  Serlyat 
ckesksye  Obrabotka, 


BetalleTedeniya  1  Terai- 
pp.  1-61,  1962. 


Deaeriptarat  ("Bat 
(Beckealcs),  Fracta 
ias,  Selld  salatlea 
Raslataaea  (Eleetri 
Tangstan  alleya.  Be 
properties,  Maekaal 
Vira.  Beet  treataea 
Blcraatractare,  Fi 1 
Ceoliag,  Irea  alley 
sltlaa,  Ckreaiaa  al 
allays,  Zlac  alleya 
Crystals,  Dactllity 


allnrgy,  Syapesia).  Fatigae 
re  (Beckealcs),  Pkasa  atad- 
s,  Traasitioaal  aleaeata, 
cal),  Palladiaa  alleys, 
lybdeaaa  alleya.  Electrical 
cal  praperties.  Hardness, 
t,  Pkysical  prapartlas, 
aaaats.  Crystal  lattices, 
s.  Nickel  elloys,  Deeeape- 
lays.  Capper  alleys,  ladiaa 
,  Creep,  Steel,  Alleya, 
,  Brittleaaas. 


UO 


On  May  9-11.  1961  a  seal  ear  aas  keld  at  tke  L 
isgrsd  House  of  Scientific  and  Tecbnical  Prop 
(•nds  concerning  Conteapornry  Probleas  of  Pky^jlcal 
■•tallurgy.  At  tke  seat nar  H  reports,  aostl 
isaaarles,  were  given,  containing  a  nuaber  of 
trends  in  tke  developaent  of  conteapornry 
aetallurgy.  Soae  of  tke  reports  given  at  tke 
leainar  are  publisked  in  tke  present  brochure 
(Autkor) 
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AB-412  900     DlT.   17 
(TISTB/BRH)  OTS  price  $1.60 

IIT  Retearck  Inst.,  Ckicago,  111. 
aiGH-TEMPERATURE  OXIDATION  PROTECTIVE  COATINGS 
rOR  VANADIUM-BASE  ALLOYS. 
Biaontkly  rept.  no.  3.  13  Jaa-12  Bar  63. 

I  Apr  63.  Up.  Rept.  ao.  ARF  B6001  B 
Ctntract  N600  19  59182 

UaclatilfJed  report 

Oeicriptort:   (•Vaaadiua  alloys.  Refractory 
eoatiags).  (•Niobiua  alloys.  Coatings), 
Titaaiua  alloys,  Zirconiua  alloys.  Carboa  a|  > 
loys,  Taatalaa  alloys.  Hafaiua  alloys. 
Tungsten  alleys.  Bolybdenua  alloys.  Ratbeniiia 
alloys,  Oxidatioa.  Silicon,  Silicides,  Sodiijii 
coapoaads.  Fluorides,  Diffusion. 

Iiiic  pack  siliconisiag  processing  variables  i ^ck 

II  tiae,  teaperature,  edge  and  surface  prepari 
tion,  activator  coaceatration,  and  powder  size 
are  being  investigated  to  optiaize  oxidation 
life  and  coatiag  adkerence  for  thin  skeet 
Btterial.   Fifteen  vaaadiua-coluabiua  alloy 
csapositioas  ware  pack  siliconized  sad  oxidati|4B 
tested.   BiaiauB  life  was  establisked  at  about] 
150  kr  at  2200  F  for  eack  of  tke  alloys. 
(Aatkor) 


*0-i12  903      Div.   17,  26 
(TISTB/BRM)  OTS  price  |2.60 

Osiversal-Cyclops  Steel  Corporatiea,  Bridgevil 

TUNGSTEN  SHEET  ROLLING  PROGRAB. 
IsteriB  rept.  ao.  8,  1  Bay-31  July  63, 
k|  V.  J.  Schoenfeld.  Aag  63,  20p. 
Caatraet  AF33  600  ^1917 

Oaelassifiad  report 

Descriptors:   (•Refrectory  aetals  aad  alloys 
Tuagstea),  (•Tunastea.  Baterial  foraiag). 
Skeets,  RoUiag  (Betallargy) .  Beltiag,  Elect 
arcs,  Teasile  properties.  Pickliag,  Heat 
treataeat. 


Btitructive  aad  aea-destrBCtlTa  evalaatiaa  ef  f^e 
O.OiO-  end  0.020-iB,  gage  skeets  wss  coapleted 
ssge  variatioa  oa  tke  0.020-in.  skeets  was 

iligktly  higker  tkan  desired  althougk  coasider^tf 
"ry  good  based  oa  tke  36-iB.  rolling  widtk. 
•iriation  in  tensile  properties  was  considered 
•xeelleat.   (Autkor) 


*B-^12  904     Div.   17 
(TISTB/BRM)  OTS  price  $1.60 

Cliaax  Bolybdenua  Coapaay  of  Bichigaa,  Detreit. 

STUDIES  OF  REFRACTORY  ALLOY  SHEET  MATERIALS. 

Jisrierly  rept.  15  Ber-15  Jaaa  63. 

^1   Robert  Q.  Barr.  Paul  R.  Pfefferle  aad 

■.  Seackskea.  15  Juae  63.  9p. 

<:*Btract  NOw  62  0^19 

Oaelassifiad  report 
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METALLURGY  -  Division  17 

Descriptors:   (•Refractory  aetals  and  alloys, 
Baterial  foraiag),  (•Tungsten  alloys.  Sheets), 
(•Bolybdenua  alloys.  Skeets).  Niobiua  alloys. 
Titaaiua  alloys,  Zirconiua  alloys.  Carbon 
alloys.  Extrusion,  Heat  treataeat.  Aging 
(Baterials),  Recrystal 1 ization.  Hardness, 
Bicrostructure,  Fractograpky. 

Tke  following  alloys  were  consolidated  by  tke 
vacuua-arc-casting  process:   (l)  Bo  ♦  1.59*  Cb  + 

0.52*   Ti    +   0.21St   Zr   +   0.068«   C.    (2)    Bo  +    1.30« 

J^**°-^^*   ^'   *   °-°93*   C.    and    (3)    H  ♦    3.10$   Bo   * 
Q.Oii   Zr  ♦   O.oom   C.      Bachined   blanks    froa    tke 
iagots    were    extruded    to    rectsngular    bar    fora   in 
preparatiea    for    rolling   to    skeet.      Tke   extruded 
bars    were    evaluated    in    teras    of    recrystal 11 zation 
bebavior    and    response    to    solution    and    aging 
treataents.       (Autkor) 


AD-412   941  Div.       17 

(TISTM/ABS)    OTS   price   $1.10 

Foreign    Tech.    Div..    Air    Force    Systeas    Coaaand 
Hrigkt-Patterson    Air    Force    Base,    Ohio. 
PHASE   ANALYSIS    OF    SOME    ALLOYS   DIFFICULT   TO    FORM, 
by    N.    1.    Blok    and    N.    F.    Lashko.    17    June   63,    7p 
FTD   TT63  479  Onclassified    report 

Trens.     froa  Khiaicheskiy    Kontrol'    Proizvodstva 
V    Metallurglcheskoy    I    Met  si loobrabatyvayushchey 
Proayshlennostii,    Dnepropet rovskoye   Knizhnoye 
Isdatel'stvo,    pp.    246-250,    I960. 

Descriptors:       (•Nickel    alloys.    Chroaiua   elloys) 
(•Phese    studies.    Nickel    alloys).    Aluainua 
alloys,    Titaniua   alloys.    Boron    alloys. 
Molybdenua    alloys.    Tungsten    slloys.    Vanadiua 
alloys.    Carbon    alloys.    Solid    solutions.    Grain 
boundaries.    Electrolytes,    Separation,    Cheaical 
aaalysis.    Carbides,    Borides.    Heat    treataeat 
Aging    (Materi al.s) ,    X-ray    diffraction    analysis. 
Alloys. 


AD-413    042 
(TISTM/BBW) 


Div.       17 
OTS    price   12.60 


Uaiverssl-Cyclops   Steel   Corp.,    BridgeviUe.    Pa. 
MOLYBDENUM    SHEET   ROLLING    PROGRAM. 
Interia   rept.    no.    21,    26    Apr   63-25   July   63. 
25    July    63.    22p.  ' 

Contrect   NOas59   6l42c 

Unclassified    report 

Descriptors:       (•Refractory    aetals    and    alloys 
Material    foraing),    (•Molybenua    alloys.    Rolliag 
(Metallurgy)),    Sheets,    Titaniua    alloys. 
Zirconiua    alloys,    Carbon    alloys.    Extrusion, 
Forging,    Controlled    ataospheres.    Tensile 
properties.    Mechenical    propertiea, 
Microstructure. 

Tkia   report    deteils   tke  work    accoaplished   under 
Contract    NOas    59-6l42-c    during    the    twenty-first 
reporting    period.      The   reaaining    lot    of  Mo-0.5HTI 
0.60    in.    sheet    was    tested,    and    the    bnlnnce   of 
the    extrusion    stock    hes    been   converted    to   0.20 
in.    sheet.       Five   TZM    ingots    welted    during    the 
last    period   were   extruded    and    an    additional    five 
iagots  were  aelted    and   extruded   this    period. 
laFab   forging   of   all    Phase   III   aaterial    is 
approxiaately   801  coaplete   and   75)t  ot   this    is 
in    various    stsges   of   rolling.      (Author) 


AD-413    120  Div.      17 

(TISTB/BRH)    OTS    price    $3.60 

Laboratories    for    Research    aad   Developaent, 
Fraaklia    last.,    Pki ladelpk ie.    Pa. 
PREPARATION   AND    EVALUATION   OF   HIGH    PURITY 
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DlvlfliOQ  17  -  METALLURGY 

UITLLIOM. 

Qaartarly  pr«9r«as   rapt.,    1$  Apr~H  Jaly  63. 

kf  6.   t.    Spaaglar.   H.    Rcraaa,   I.    J.    Aradt,   0.    B. 

■••v«r.    •■«  V.    V.    Dulaao.      14  Jmlj  63.    32p. 

I«pt.  ■•.  Q  B2089  2 

C«itr«ct  NO«63  0500 

Oaelasaifiad  report 

D«a«ript«rst   (•Barylllw,  Mriaiag  (Ktal- 

larfl7)).  (•■•fiaiag  (■•tallargy).  Zoaa  Baltlag). 
Barjlliaa  allays.  Prataodyai aa,  Raeryital liia- 
tlaa.  Crystal  itraetara.  Hot  Morkiag,  Siagla 
arystalB,  Graia  itraetara  (NataUargT),  Crystal 
lattiea  dafaats.  Fraetara  (Naehaaics) ,  Porglag, 
■alliag  (Batallargy) ,  Haat  traataaat,  Brittla- 
aass,  Oaatility,  Taasila  propartias,  Blectraa 
aiarascapy.  Foils.  Cappar  allays,  Hardaass, 
Oi/faslaa,  Dafaraatiaa. 
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A0-i13  123     OiT.   17 
(TISTM/BRV)  OTS  priea  $1.10 

Peralga  Tach.  DIt.,  Jiir  Force  Systeas  Coaaaad, 
Mright-Pattersoa  Air  Force  Bate,  Ohio. 
MITHOO  OF  PROCESSING  LIQUID  (MOLTEN)  METAL, 
by  L.  A.  Verte.   12  Jaae  63.  4p. 
FTO  TT63  i95  Oaclassified  report 

Traas.  froa  Rassiaa  Pateat  ao.  H1S92  (Appl.  aa. 
599092)  pp.  1-2,  8  May  1958. 

»aflcriptarst   (•■atals.  Refiaiag  (Hetall argy) ) , 
(•Refiaiag  (Metal largy)  .  Pateats) .  laparitias, 
Flatatlaa  (Saparatiea) ,  Eleetroaagaetic  fields. 


AD-A13  278     Di».   17.  25 
(TISTM/AMS)  OTS  price  $1.10 

OIlie  State  0..  Research  Fouadatioa,  Colaabas, 

Ohio. 

SIZE  EFFECT  IN  POLYCRYSTALLINE  INDIUM  PLATES  IN 

A  MAGNETIC  FIELB. 

Techaieal *rept. ,  • 

by  P.  Cetti.  i.    L.  Olsea,  J.  6.  Daaat  aad 

H.  Eraitaaa.  Aag  63.  5p.  TR9 

Ceatraet  N6eari9520.  ProJ.  NR01 8  ^1 2 

Uaelassified  report 

Descrlptersi   (•ladiaa.  Nagaetie  properties) . 
(•Magaetic  prepartles.  ladiaa),  Magaetic 
fields.  Resistaaee  (Electrical).  Metal  filas. 
■etal  plates.  Tbiekaess.  Electric  carreats. 
Crystals. 


AD-A13  459      Di».   17 
(TISTM/BRV)  OTS  price  1^.60 

Haaaoad  Beta  llargical  Lab.,  Yale  0..  New  Havea. 

Ceaa. 

ANALYSIS   OF   THE   BROADENING    OF    POMER    PATTERN    PEAKS 

FROM   COLD  MORKEO    FCC    AND    BCC    METALS. 

by  C.    N.    J.   Hagaer  aad   E.    N.    Aqaa.      Jaly   63.    1*« 

Ti5 

Ceatraet  Naar609i3 

Uaelassified  report 


Descrlptorst   (•Powder  aetals.  X-ray  dlffrae- 
tioa  aaalysis),  (•Metals.  Cold-«orklag) , 
Foarier  aaalysis.  Metallic  crystals.  Crystal 
stractare.  Crystal  lattice  defects.  Deforaa- 
tioa.  Alaaiaaa.  ladiaa  al leys,  Silver  alloys. 
Niobiaa.  Taagstea.  Particles.  Straia 
(Mechaaics). 

Osiag  CaE  alpha  radiatioa.  the  peak  profiles  of 
the  cold  worked  aad  aaaealed  filiags  of  M.  Nb, 
Al  aad  Ag-Ia  alloys  were  recorded  with  a  staadard 
focasiag  dif f ractoaeter.   The  Rachiager  aethod 
was  applied  to  separate  the  K  alpha  sab  1  aad  K 
slpha  lab  2  peaks,  aad  the  K  alpha  sab  1  peaks 
were  sabjected  to  a  Foarier  aaalysis.   Eliaiaa- 
tioa  of  the  iastraaeatsl  broadeaiag  was  carried 
oat  by  the  Stokes  aethod  which  does  aot  reqaire 
aay  assaaptioas  coaceraiag  the  aetheaatical 
descriptioB  of  the  diffractioa  peak  profile.   The 
Foarier  coefficieats  were  separated  iato  the 
fractioas  prodaced  by  particle  sise  ead  by 
straias  by  thw  Harrea-Averbach  aethod.   (Aathor) 


AD-413  590     DiT.   17,  27 
(TISTM/BRH)  OTS  price  $13.00 

Foreign  Tech.  Div..  Air  Force  Systeas  Coaaaad. 

Mright-Pattersoa  Air  Force  Base.  Ohio. 

INVESTIGATIONS  IN  THE  STABILITY  OF  TURBINE  VANE 

MATERIALS  ( I ssl edovaa iye  Prochnosti  Materialov 

Lopatok  Turbia) , 

by  Ye.  P.  Uaksov.   17  Jaae  63.  168p. 

FTO  TT62  1617  Uaelassified  report 

Traas.  froa  Gosudarttvenaoye  Nauchao-Tekhaiches- 
koye  Isdatel'stvo  Mashiaostroitel 'aoy  Literatary, 

Moskva,  pp.  1-167,  1961. 

Descriptors;   (•Tarbiae  blades.  Heat  resis- 
taat  aetals  aad  alloys).  (•Heat  resistaat 
aetals  aad  alloys.  Fatigae  (Mechaaics)). 
Steel.  Creep.  Models  (Siaalatioa) .  Aasteaite, 
Fractography.  Graia  straetares  (Metallargy) . 
Fractare  (Mechanics).  Stresses,  Theraal 
stresses.  Erotioa.  Test  facilities.  Test 
aethods,  Deforaation,  Mechaaical  properties. 
Strain  gages.  High  teaperatare  research. 

This  book  preseats  the  resalts  of  several 

projects  aadertakea  at  TsNIITMASH  (Ceatral 
Scieatific  Research  lastitate  for  Techaology 
aad  Machine  Baildiag)  to  iavestigate  darabllity 
ia  gas  tarbiae  vaaes  operatiag  at  high  teapera- 
tares.   Saccessive  chapters  are  devoted  to 
stadias  of  vaaes  operatiag  uader  siaaltaaeoas 
noraal  stress  aad  variable  deflectloa  loads,  to 
analysis  of  aethods  applied  in  aeasariag  vibra- 
tiea  straia,  aad  to  the  eonstractioa  of  experl- 
aeatal  equipaeat  for  these  purposes.   The  eol- 
lectioa  is  intended  for  engineers  aad  techaieal 
workers  ia  research  orgaaisaat leas,  plaat  labora- 
tories aad  tarbiae  works,  bat  it  aay  be  asefal 
also  for  teaebers  at  higher  techaieal 
iastitatioas.   (Aathor) 


AD-413  658    DlT.   17 
(TISTM/BRM)  OTS  price  $1.10 

Foreiga  Tech.  Div..  Air  Force  Systeas  Coaaaad, 
Mright-Patterton  Air  Force  Base,  Ohio. 
NE«  THERMOOIFFUSION  DATA  ON  THE  CHROMIUM-MOLYB- 
DENUM SYSTEM, 
by  0.  A.  Prekeshkia  aad  0.  I.  Sldaaeva.  12  Hay  63. 

8p. 

FTD  TT  63  266        Uaelassified  report 

Traas.  froa  Ixvestiya  Vyssklhb  Dehebaykh 
Zavedeaiy.  Hashiaostroyeaiye.  Nr.  5.  pp.  101- 
105,  1960. 


U2 


Deicriptorsi   ('Molybdenaa  alloys,  Diffasioa), 
(*Chroaiaa  alloys,  Diffasioa).  Solid  solatiois 
NicTostractare,  Grain  structures  (Metallargy) 
Hirdaess,  Metallography,  Molybdeaaa,  Chroaia 
Platlag.  Phase  studies.  High  teaperatare 
research. 
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AO-413  671  Div.      17 

(TISTM/AMS)      OTS   price   $7.60 

NttloBBl    Resesrch   Corp. ,    Canbridge,    Mass. 
THE   INFLUENCE   OF    SURFACE   PHtNOMENA    ON   THE 
ia;HANICAL   PRUPcJlTILS   OF    STRUCTURAL   MATERIALS. 
(FATIGUE   OF   ALUMINUM    IN    VACUUM). 
fisal   rept..    1    Jaa   61-1    Jaa   63. 
kjr  Joha   L.    Haa.      Aag   63.    71p. 

Csstract   AF49   638   1005.    ProJ.    9782.    Task   37718 
UOSR   Rept.    ao.    486O      Uaelassified    report 

Detcripterst      ("Alaaiaaa.    Fatigue    (Meehaaics)|) , 
(•Fstigae    (Mechaaics).    Alaaiaaa).    ('Low 
prcisare   research.    Alaaiaaa),    Vacuuw,    Metals 
CoBtrolled   ataospheres.    Sheets,    Surface  pro 
trties.    Abserptloa.    Pressare,    Filas,    Test 
aethods.    Space   eaviroaaeatal    coaditioas,    Pr 
tective    treataeats,    Alaaiaaa   coapounds. 
Oxides,    Vacaaa   aparatas.    Test    eqaipaeat.    Dat|l 
Tlbrstioa,    Experiaeatal    data.    Haaidity.    loa 
bsabardaeat.    Mierostractare,    Tests,    Copper. 
Steel.    Argoa. 
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*0-4i3   676  Div.       17,    25 

(TISTM/BRH)   OTS   price  $4.60 

Isghei  Aircraft   Co.,    Calver   City,    Calif. 
iLORINOM  ANTIMONIDE.       DATA    SHEETS, 
^J  R.    Neaberger.    Sep   62.    43p.    Rept.    ao.    0S110 
Csstrsct  AF33   616  8438,    Prej.    7381.    Task   738iq: 

Oaclassified   report 

Oeseriptersi      (•Alaaiaaa  alleys.    Aatlaeay   al 

l*7t),    (eAatiaoBy   alloys,    Alaaiaaa   alloys). 
(*SeaicoBdactors,    Materials).    Abserptloa   sp«< 
traa,    laparlties,    Tellariaa,    Siagle  crystal^ 
Seleaiaa,    Dielectric   prepartles.    Crystals. 
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METALLURGY  -  Division  17 

Electrical  conductaace.  Hall  effect,  Sulfar, 
Atoaic  eaergy  levels.  Radioactivity,  Magneto- 
striction, Electron  boabsrdaont,  Nucioar  aag- 
aetic  resonnace,  Decay  scheaes,  Electrical 
properties.  Magnetic  properties.  Photoelectric 
effect.  Reflection,  Photoconductivity,  Refrac- 
tive index,  Resistaaee  (Electrical),  Therao- 
electrieity.  Crystal  lattice  defects,  later- 
aetallle  coapouads. 

The  Electronic  Properties  Inforastioa  Center  was 
estsblished  to  collect,  iadex  aad  abstrset  the 
literatare  oa  the  electrical  and  electronic  prop- 
erties of  asterials  aad  to  evalaate  aad  coapile 
the  experiaeatal  data  froa  that  literatare.   A 
aodified  coordiaate  iadex  to  the  literatare  is 
aechiae  stored  aad  priated  for  aaaaal  ase.   The 
Ceater  pabllshes  data  sheets,  saaaary  reports, 
thesaari.  glossaries,  aad  siallar  pablicatloas 
as  safflcieat  laforaatiea  is  evalaated  aad  coa- 
piled.   This  report  coaslsts  of  the  coapiled  data 
sheets  oa  Alaaiaaa  Aatiaoaide.   (Aathor) 


A0-4IJ  745     Div.   17,  25 
(TISTM/BRH)  OTS  price  $1.60 

Haghes  Aircraft  Co.,  Calvar  City,  Calif. 
SILICONS  DIELECTRIC  CONSTANT  DATA  SHEETS, 
by  M.  Neaberger.   Jaa  63,  lOp.  Rept.  ao.  DS119 
Ceatraet  AF33  616  8438,  ProJ.  7381,  Task  738103 

Unclassified  report 

Oeseriptorsi   (•Silicoa.  Dielectric  properties), 
(•Seaieoadaetors,  Silicoa),  Data,  Siagle  crys- 
tals. Crystals,  laparities.  Gold,  Teaperatare, 
Pressure,  Electrical  coBductaace,  Microwave 
f reqaeacy. 
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AD-413  746     Div.   17,  25 
(TISTM/BRH)  OTS  price  $2.60 

Hughes  Aircraft  Co.,  Culver  City,  Calif. 
SILICONi   ELKTRICAL  CONDUCTIVITY  DATA  SHEETS, 
by  M.  Neuberger.   Jaae  63,  21p.  Rept.  ao.  DS126 
Ceatraet  AF33  616  8438,  ProJ.  7381,  Task  738103 

Uaelassified  rapert 

Deserlpterst   (•Silicoa,  Electrical  coadae- 
taace).  (•Seaieoadaetors,  Silicoa),  Data, 
Siagle  crystala,  Teaperature,  Eleetrie  fields, 
laparities,  Arseaic,  Boroa,  Phosphoras,  Thal- 
liaa.  Copper,  Gold. 
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leetroaic  Properties  laforaatiea  Ceater  was 
lished  to  collect,  iadex  aad  abstract  the 
atare  oa  the  electrical  aad  electroaic 
rties  of  aaterials  aad  to  evalaate  aad  coa- 
the  experiaeatal  data  froa  that  llteretare. 
ified  coordiaate  iadex  to  the  literatare  la 
ae  stored  aad  priated  for  aaaaal  ase.   The 
r  pabllshes  data  aheets,  saaaary  reports, 
ari,  glossaries,  aad  siailar  pablicatioas 
fficieat  iaforaatioa  is  evalaated  aad  cob- 
.   This  report  coaslsts  of  the  coapiled 
sheets  oa  Sllieoat  Electrical  Coadaetirity. 
or) 
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DIviBion  17  -  METALLURGY    v: 

Al)-it3  753     Ol».   17 
(TISTB/BIM)  OTS  ptlf   $2.60 

Artf*-P*rtUa«  I««..  Paraaas,  N.  i. 

DITBLOPHBirr  OF  ilCM-STIENCTH  ALLOYS  BY  CIYOCBNIC 

STirrCH-FOMINC. 

Qaartarly  taahaleal  rapt.  aa.  1.  10  Apr-9  Jaly  63. 

ky  ■.  S.  ■lllar.   9  Jaly  63.  Itp. 

Caatraat  NO«63  0387e 

Oaelasslflad  rapari 

D«i«rlptartt   (•Staialass  ataal,  laekaaleal 
prapartia*).  (•Stratek  faraiag.  Crya«aala*}. 
(•Pre«raaaiB«  (Coapatart)  Statlatleal 
aaalyiia).  Taaaila  prapartla*.  Aastaalta, 
■artaaalla,  Traasltiaa  taaparatara.  Oafaraatlaa. 

Taaaila  taat  4ata  vara  aaa4  as  lapat  iafaraatlaa 
ta  aa  lU  aaapatar  pragraa,  la  a  aaltlpla- 
rafraaslaa  aaalysU.   Tka  iaitlal  aaapatar  raa 
was  tfasl9ia4  ta  abtala  a  pradletlaa  af  raaa- 
taaparatara  altlaata  taaslla  straagtk  kasad  aa 
ekaalstrr.  Tka  aaapatar  aaalysls  af  29  kaats  af 
301  staialass  staal  ravaalad  tkat  atfdltlaaal 
varlaklas  aara  raqairad  la  tka  lapat  data  ta 
aktala  a  straag  coTralatlaa.   (Aatkar) 


AB-i13  775     Di».   ^t  25 
(TISTa/BI«)  OTS  prlea  t5.60 

Hagkas  Aircraft  Co..  Calrar  City.  Calif. 
CALLIOa  ANTIBONIOK.   DATA  SHEETS, 
ky  ■.  Naabargar.   Oct  62.  51p.  Rapt.  ao.  0S112 
Caatraat  Ar33  616  8i38.  ProJ.  7381.  Task  738103 

Oaclasslfiad  rapart 


Baser 
ilaet 
Blaat 
Blaet 
spaat 
■agaa 
filffa 
Cry  St 
taaaa 
aoada 
affac 
Cryst 
affac 
fact, 
Tkara 


Iptarsi   (•lataraatallic  coapouads. 
rleal  prapartlas) ,  (*Galliaa  alloys. 
rlaal  prapartlas).  (*ABtlaoay  alloys. 
rleal  prapartlas).  Data,  Absorptioa 
raa.  Protaas.  Ataale  aaargy  lavals. 
tic  prapartlas.  Dlalaetrlc  prapartlas, 
slaa,  Uaslstaaca  (Blactrie) ,  laflaetlea. 
al  lattlea  dafacts.  Elactrlcal  coadae- 

laparltlas.  ladiaa.  Salaalaa,  Saal- 
etars,  Slagla  crystals.  Tallariaa.  Hall 
t,  BaisslTlty,  Elactraa  boabardaaat, 
all.  Photoelectric  effect.  Photoelectric 
t,  PhotocoadactlTlty,  Piezoelectric  ef- 
lefractUa  ladax,  Tkeraal  coadactivity . 
aeleetriclty. 


Tka  Blaetraalc  Properties  laferaatioa  Ceatar  aaa 
astabllshad  te  collect,  ladax  aad  abstract  tka 
lltaratara  aa  tka  electrical  aad  electroalc 
prapartlas  af  aatarials  aad  to  evalaata  aad  coa- 
plla  tka  axparlaeatal  data  frea  tkat  literatare. 
A  aadiflad  eoardiaate  iadex  to  tke  literatare  Is 
aackiaa  stored  aad  priated  far  aaaaal  asa.   Tke 
Ceatar  publiskes  data  skaets.  saaaary  reports, 
tkcsaari,  glossaries,  aad  slailar  pabllcatioas 
as  safflclaat  iaforaatioa  Is  evaluated  aad  coa- 
plled.  Tkis  report  eaasists  af  tke  coaplled 
data  skaats  ea  Galllaa  Aatiaoaida.   (Autkor) 


A0-i13  832     OlT.   17 
(TISTH/BBI)  OTS  price  $6.60 

Taekaleal  U.  of  Berlla  (Geraaay). 

INVESTIGATION  OF  GRAIN  GROMTH  DURING  THE  RE- 

CRTSTALLIZATION  OF  IRON  3  PER  CENT  SILICON  STEEL. 

Flaal  techalcal  rapt.  1  July  62-30  Juae  63. 

by  Klaas  Oatert,  Mlafriad  Koekler  and 

Garaat  Flicker.  1t. 

Caatract  0A91  591  EUC  2388 

Oaclasslfiad  repart 


GralB  arlaatad  traasferaer  skeet  af  Fa  3%   SI  vere 
ased  for  lavastlgatlaa  of  strala  agelag.  prlaary 
racrystallliatlaa  aad  textara  feraatlaa  by  prl- 
aary recrystallliatlaa.   Part  af  tka  aaterlal 
gat  special  dacarberlslag  traataeat.   Se  tae 
strips  of  tke  saaa  keat  aad  tke  saaa  klstery  kad 
a  dlffereat  carbaa  coateat  of  0.008  aad  O.OOi  par 
caat.   (Aatkar) 


AD-A13  892      Dl».   17.  25 
(TISTH/AHS)  OTS  price  •i.60 

Hagkes  Aircraft  Co..  Calver  City.  Calif. 
imiUM  ARSENIDE.  DATA  SHEETS. 

by  H.  Neuberger.  Jaly  62.  57p.  Rapt.  aa.  DS109 
Caatract  AF33  616  8^38.  ProJ.  7381.  Task  738103 

Oaclasslfiad  report 

Descriptorst   (•ladiaa  a  1  lays,  Arsaaic  alloys). 
(•Arieaic  alleys.  ladiaa  a  1  leys) .  Seaiceadac- 
tars.  Data.  Absorptioa,  Dielectric  properties. 
Electrical  coadactaace.  Hall  effect.  Radiatioa 
daaaga.  Life  expectaacy,  Magaetlc  properties, 
Pkotocoadactivity,  Optical  properties.  Reflec- 
tlaa.  Refractive  ladax.  Resistaace  (Electrical). 
Tkeraal  ceadactivlty .  Pkyslcal  properties. 


AD-i13  932     Dlv.   17 
(TISTH/BRN)  OTS  price  $16.00 

HaaufactarlBg  Labs.,  lac,  Caabridge,  Bass. 

SUBSTRUCTURE  AND  MECHANICAL  PROPERTIES  OF 

REFRACTORY  METALS. 

Flaal  rapt.,  1  Apr  62-31  Bar  63, 

by  B.  S.  Leaaat,  D.  A.  Tkaaas,  S.  Baissaaa,  H.  S. 

0«ea,  aad  P.  B.  Hlrick.  Apr  63,  220p. 

Caatract  AF33  657  8i24,  PraJ .  7351,  Talk  735101 

ASO  TR61  181,  pt.  3       Uaclasslfiad  repart 

Oeicrlptorii   (•Rafractary  aetali  k   allayi, 
Beckaalcal  prepertlei).  ("Cryital  labitractura. 
Refractory  aetali  A  allayi),  Molybdeaaa,  Hie- 
biua.  Taatalua.  Taagitea,  X-ray  dlffractlea 
aaalyili,  Electroa  alcraicopy,  Fractara  (He- 
ckaaici),  Brlttleaesi,  Ductility,  Graia  itruc- 
turei  (Netallargy).  Cryital  lattice  defects. 
Traasltiaa  taaperatare,  lateraal  frictlaa. 

A  caordlaated  prograa  on  H,  Ho,  Ta  aad  Cb  was 
carried  out  by  BaaLabs,  B.  I.  T.  ,  Ratgeri,  U. 
Liverpool  (Bag.)  aad  U.  Caabridge  (Bag.)  by  aeaai 
af  advaaced  aicroicoplc,  x-ray  diffractioa,  and 
aeckaaical  teitiag  techaiquei.   Tke  effective 
lurface  energy  for  fracture  of  aolybdeaua  itrip 
wai  found  to  be  about  3000  ergt/iq  ca.   Tke  tea- 
ille  ductility  traniition  in  Be  ii  atiaclated 
wltk  tke  occurrence  of  necking.   Fiberiag  ia  H 
iavolvei  foraation  of  ribboa-like  graini  coataia- 
iag  a  diilocation  cell  structure  ia  wkich  flae 
plateleti  occur.   Discoatinuous  yieldiag  la  Ta 
liagle  cryitali  is  correlated  witk  a  decreaie  ia 
tke  ikearlag  itrala  ia  tke  prlacipal  Hip  lyitaa 
to  zero  wkile  tkat  ia  the  lecoadary  syitea  coa- 
tlauai  to  iacreaie.   Tke  binding  energy  between 
0  atoai  aad  dlilecatloai  ia  Ta  ii  aboat  0.5^  a. v. 
Dlsiociatioa  af  icrew  diilocatlaai  aleag  tkree 
iatersectlag  lyaaetrically  located  platei  aay 

—.accouat  for  tka  itreag  lattice  frictlaa  stress 

■la  b.c.c.    aetals.      (Autkar) 

U4 


AO-413   955  Dlv.      17 

(TISTB/BRB)    OTS   pr«ce   $1.60 

Vteaaa   U. ,    Aastrla. 

INVESTIGATION    OF    THE   EFFECTS    OF   ULTRASONICS    Ofl 

THE    DEFORBATION    CHARACTERISTICS    OF   BETALS. 

lateria   rept.    aa.    2,    1    Bay-31    July  63. 

31    July   63,    lOp. 

Caatract  N62558  3i36 

Oaclasslfiad  repart 


MILITARY  SCIENCES  AND  OPERATIONS  -  Division  18 

NAVIGATION  -  Division  19 

19.   NAVIGATION 


Descriptersi   (*DItraseaic  radlatiaa,  Betal 
(•Betallic  crystals,  Hardeaiag).  Defaraati 
Zlae,  Strata  (Beckaalcs),  Skear  stresses. 


i). 


•  I. 


The  effect  af  altrasaalc  radlatiaa  aa  tke 
hekaviaar  af  siac  crystals  ia  static  teasile 
teits  are  preseated.   Tke  kardealag  tkraugk 
irradiatlaa  witk  altrasaalcs  af  kigk  eaergiea 
discovered  by  Laageaecker,  is  beiag  exaaiaed 
■ader  a  variety  af  axparlaeatal  caaditlaas. 
lacrease  of  lateasity  aad  daratiaa  af  IrradiaJLiea 
breught  streager  kardealag.   Stralalag  previa 
te  irradiatlaa,  decreases  tke  kardealag  effect 
(Aatkar) 


18.    MILITARY  SCIENCES  ANlt 
OPERATIONS 


AD-^12  ^31  Dlv.      18 

(TISTA/FEB)    OTS  price   lU.OO 

ladle  Corp.    of  Aaerlca,    Betkesda,    Bd. 

DETERMINATION    OF    PARAMETERS   FOR   RADIOLOGICAL 

PREDICTION   AND    HONITORING    SYSTEMS, 

by   P.    Relaers.    C.    Dieka,    B.    Hols.    H.    Karkjlaa, 

lid  D.    Hatkeway.    June   63,    1v. 

Cestract    OCD   0S62    UO 

Onelasslfied   repart 
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ptarsi      (•Radlatiaa   aoaltara,    Gaaaa 
en),    (•Radiatien   aeasareaent    systeas, 
eglcal    contaainat Ian) ,    (•Civil   dafeaai 
s.    Data   traasaissien   systeas),    Maniter*. 
tic.    Data,    Protective    coverings,    Shel^wrs, 
Un    alaras.    Casts,    Reliability,    Site 
Ian,    Radia   caaaanicatiaa   systeas,    Tel 
caaaaalcatiaa    systeas,    Caaaaaicatiaa 
s,    Desage,    last ruaaatatlaa,    Caaputers 
rs,    Ceaaand    and   centrel    systeas,    Vula 
y,    Meather   stations,    Hatheaatical 
tlaa. 
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AD-i11  758     Dlv.   19 
(TISTE/JHS)  OTS  price  $31.00 

Faraiga  Tack  Dlv.,  Air  Force  Systeas  Coaaaad, 

Vrlgkt-Pattersoa  Air  Farce  Base,  Ohio. 

NAVIGATION  INSTRUMENTS, 

by  V.  P.  Selesnev.  3  June  63.  7il0p. 

FTD  TT62  M^'\A  Unclassified  report 

Trans,  froa  Gosudarstvennoye  Nauchno-Tekknickes- 
kaya  Isdatal'stva  Oberongiz,  pp.  1-615,  1961. 

Descriptors:   (•Navigation,  Textbooks), 
Navigation  coapaters.  Navigational  aids. 
Celestial  navigation,  Doppler  navigation, 
Inertlal  navlgatioa.  Radar  navlgatlen,  Radia 
aavlgatiaa.  Space  aavlgatian,  Instrnaaatatlaa. 
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AD-412   273  Dlv.      19,    18,    6.    8 

(TISTP/FEM)    OTS   price  $2.60 

Harry  Diaaaad   Labs.,    Mashiagton,    D.    C. 

RECEIVER   OPTIMIZATION    FOR    A  HEIGHT    INDICATING 

SYSTEM, 

by  Peter  B.  Johnson.  26  June  63,  27p. 

Grant  DAI A222901 A202,  ProJ.  26100 

HDL  Ti112i  Unclassified  report 

Daserlptarsi   (*Dopplar  radar,  Guided  alssile 
warheads),  (•Height  findiag,  Cantlnuoas  wave 
radar),  (*Radar  receivers,  Optiaisation) , 
Explosions,  Tialng  devices.  Detonators,  Elec- 
tronic equipaent.  Filters  ( Electreaagnetlc 
wave),  Aapliflers,  Autoaatic  gain  control. 
Radar  signals.  Noise  (Radar),  Slgnal-to- 
aoise  ratle.  Low  pass  filters.  Probability. 
Error,  Perforaaaca  (Eagi neeri ag) ,  Baadwidtk, 
Coaputers. 
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Division  19  -  NAVIGATK)N      "^  CIHA 

fO-i12  i98  01 V.      19 

(TISTP/MSS)   OTS   pries  $5.60 

lattltat*  9t  ScisHca    ■■«  Tvcli.,    V.    of  Mlchifan, 

«■■    Arb«r. 

OPTIMAL   DOPPLEI-INOITIU.    SYSTEMS    WITH    TBANSIENT 

C0NSTI4INTS. 

by   Nilltaa   A.    Psrtcr    aad  Harskall   Kvo.      Juna  63, 

46p.    2900   391    T 

Coatrael   0A36  039SC78801 

Uaelaiilflt4   report 

lap«rt   aa  Prajact   MICHIGAN. 

D«serlptertt      (•laartlal    aavlgation.    Dopplar 
irataaa),    ("Dapplar   aaTigatloa.    Optiat latlaa), 
Dopplar   aavlgatiaa,   Traatlaata.   Optlaliatiaa, 
Voloeltjr,    latfar   aavlfatloa.    Navlgatloa. 

Moat    atatlttlcally   aptlaaa  dapplor-laortl al    aya- 
toaa    havo.    aafartBaattly,    poor    traaalaat   charae- 
toriatlca.      Ta    aohlovo   aoar-aptlaal    ttatlatlcal 
porforaaaeo  witk    aeeoptaklo   traaiiaat   eharactor- 
Itttca.    tbo   satkora   kavo  earria4  oat    aa   optlaiia- 
tloa   wltk    a    tranalont    eonatralat.      The    roaalti 
iadieato   tkat    aa   attractive  coaproalae   betweea 
ttatlatlcal    aa4   traaalaat   ckaraeteri ttles   caa   be 
feaa4   for   a   larfa  data  of   a/ateat.      (Aatkor) 


Al>-i12   527  Dl»,      19.    33 

(TISTA/GKC)    OTS    prloo   $2.60 

BeadlxCorp..    Dtlca.    N.    Y. 

OISIGN   AND   DCVCLOPIINT   OP   THE   HOOOLAI   MONITOI 

SYSTU    INOICATOIS. 

Flaal    rapt. 

Hay  63.  20p.  lapt.  aa.  P372I 

Coatraet  AIDS6U,  ProJ.  113  U 

Oialaaalfiad  report 

Oatcrlpterti   (•Natrlfatleaal  al4t.  Hoaltort). 
Diiplay  ajrataat.  Detlfla.  lalf uactlaat.  Modules 
(lloatroalet) .  Alrportt. 


Tke  detlfa  aad 
aodalar  ajttoa 
Service  Static 
Tke  detl«B  obj 
aeat  «klck  caa 
aad  frevtk  of 
•aate  of  partt 
pkato  of  tke  p 
of  axlatiag  ao 
alrlag  eoafiga 
praack  bat  bee 
faaetleat  coaa 
aad  the  rapotl 
aealtorlAf  aad 
tltlve  faaetlo 
aodalet.  tack 
eqaipaeat  at  a 
tlae  Mora  aado 
taaller  t«itek 
dovlcoi  po«ere 
All  eoapoaeati 
aaco  aad  aalat 
flaal  prodaet 


dovolopaeat  «at  coatlaaod  of  a 
to  bo  ated  by  airport  Flight 
at  for  aoaitorlag  NAVAIO  equipaeat. 
active  kat  beoa  to  create  equip- 
readily  be  adapted  to  tke  aeodt 
aay  Fllgkt  Service  Sta*tloa  witkoat 

ar  tpace.   Oariag  the  detiga 
reject,  the  eoatractor  aado  ttadlot 
altoriag  eqaipaeat  aad  exteraal 
ratioat.   The  apdular  detiga  ap- 
a  baaed  apea  teparatloa  of  tko 
>oa  to  all  aavlgatloaal  facllltloa 
tlva  faactloat  aeeettary  for 

coatrol  of  oaek  tito.   Tke  rope- 
at  are  packaged  lata  plug-la 
aodalo  reproaoatlBg  oae  aoaitorod 
tito.   ledactloat  la  aquipaent 
pottlble  by  tke  iatrodactioa  of 
i-iadlcatort  aad  teaicoadttctor 
d  by  a  low  voltage  power  tapply. 

kave  beoa  evaluated  for  perfora- 
eaaace-free  operatloa.  aad  tke 
tkorougkly  totted.   (Aatkor) 


A0--t13  072     01 V.   19 
(TISTE/AAt)  OTS  price  $12.00 

Coordiaatod  Seioace  Lab.,  0.  of  Illiaoit.  Orbaaa. 
MINIMIZING  PRECESSION  TORQUES  IN  THE  ELECTEICALLY 
SUPPORTED  GYRO. 

by  Dob  R.  Alloa.  Hay  63.  1l9p.    Ropt.  ae.  RI65 
Coatraet  DA36  039tc85l22 

Uaclattlfied  report 

Ooteriptortt   (•Gyro  coapatiet.  Torqae}. 
Electricity,  Eleetrodei,  Ditplaceaeat  reac- 
tioat,  Servoaechaai tat. 


AO-413  081      Div.   19 
(TISTP/AM)  OTS  price  $13.50 

Foreiga  Teck.  Olv.,  Air  Force  Sytteat  Coaaaad. 
Mrigkt-Pattertoa  Air  Force  Bate.  Okie. 
NAVIGATION  AND  GYROSCOPIC  DEVICES, 
ed.  by  B.  A.  Ryabov.   7  Jaae  63,  I89p. 
FTD  TT63  ^73  Uaclattlfied  report 

Treat,  froa  Goiadartt veaaoye  Naackao-tekkaicket- 
koye  Iidatel'atve  Oborongii,  Motkva,  U7i1-139, 

Detcriptorti   (•laertial  aavigatioa,  Fligkt  coa- 
trol tyttoat),  (•Gyrotcopet.  Fligkt  coatrol  tyt- 
teat),  (*Acceleroaetert,  Fligkt  coatrol  tyt- 
toat), lattraaeatatioa,  Navlgatioa.  Feedback. 
Errort,  Circuitt.  Teaperature,  Autoaatic,  Ac- 
celeratioa,  Hiriag  diagraat,  Tkeory. 

let  exaalae  tke  probleat  of  aeatariag 
t,  calcalatiag  aavigatioa  acceleroa- 
elr  ttructural  diagraat,  calculatiag 
tteat  altb  force  coapeatat lea,  at 
tkeory  of  aavigatioa  tytteat  aad 
tcopic  iattruaeatt  aad  devicet.'   Tke 
I  lateaded  for  aoroaaatical  iattra- 
rt  aad  teckaiciaat  at  well  at  for 

ttadeatt  of  advaaced  coartet  of  ia- 
Idiag  tpecialtiet  at  teckaical  ia- 
higker  loaraiag.   (Autkor) 
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Twelve  artlc 

acceleratloa 

etert  aad  tk 

aeatariag  ty 

well  at  tke 

varioat  gyro 

collectioa  1 

aeat  eagiaee 

teackert  aad 

ttruaeat  bui 

ttitatoa  of 

AO-413   339  Div.      19.    2 

(TISTAASE)    OTS  prieo  $5.60 

Travelert   Research   Ceater,    lac,    Hartford.    Coaa. 

SPACE   AND    TIHE    VARIATIONS    IN  ATHOSPHERIC   TRANS- 

HISSION   AT  A    RUNHAY. 

laterla   rept., 

by  Keltk  D.  Hage,  Herbert  D.  Satrekla.  aad 

Albert  E.  Boyer.  Jr.  Jaae  63,  52p.  Teckaical 

pablleatloa  28 

Coatraet  PAA  BR0363,  ProJ.  20^  1 

Daclattlfled  report 

Deierlptorat   (*Heatker  foreeattlag,  All- 
aeatker  avlatloa),  (•Meatker  eoaaaaleatloaa, 
All-woatkar  avlatloa).  (•Alrplaae  laadlag. 
Vlaiblllty).  ('Llgkt  traatai tsloa.  Raaaaya). 
Air  traffic  coatrol  sytteaa.  Air  traffle,  Alr- 
parta,  Teralaal  fllgkt  facllltloa.  Fog,  Rala- 
fall,  Saow,  Cllaatology,  Tlae,  Sckodallag. 

Tke  apace  aad  tlae  varlatloas  la  ataaapkorlc 
traaaaltiloa  darlag  fog.  rala.  aaow,  aad  blowlag 
saow  are  oxaalaed  la  detail  as  a  prollalaary  step 
ia  tke  dovolopaeat  of  suitable  akort-raage  pre» 
dictioa  teekaiquea  of  operatloaal  paraaetera  for 
uae  at  aviatloa  toraiaala.   Tke  atady  la  based 
prlaarlly  aa  selected  taaplea  of  coatlaaoat  data 
froa  fear  traasalssoaetors  aloagside  oae  raaway 
at  tke  Federal  Aviatloa  Ageacy.  Natloaal  Avlatlaa 
Facilities  Experlaoatal  Ceater  at  Atlaatle  City. 
N.  J.   Because  of  tko  llaltatloaa  of  statloa 
spaclag  aad  tke  1 -dlaeasloaal  aatare  of  tko  aat- 
work,  tke  results  of  tke  study  are  far  froa  coa- 
prekeaslve.   However,  tke  data  serve  as  a  tost 
for  aaalysls  tockalqaos  aad  as  a  startlag  polat 
far  tke  aore  coapleto  lavostlgatloas  tkat  will 
bo  aado  possible  by  tko  aesoaetaork  lastallatioa 
ia  the  Atlaatle  City  regloa.   Hitkla  tke  Halts 
Bated,  laforaatioa  Is  presoatod  oa  ekaracteristlc 
space  scales,  local  effects  aa  the  traasaissioa 
field,  aad  tke  aoveaeat  aad  llaear  predictability 
of  tke  traasaissioa  field.   Soae  of  tke  ekarac- 
teriatic  variability  propertiea  are  iaterpreted 
la  toraa  of  coacarreat  kourly  obsorvatloas  of 
■lad.  eloBd  iovor,  tlae  of  day,  aad  proeipi tatlaa. 
(Aatkor) 


IM 


AD-i13  360     Div,   19,  1,  33 
(TISTA/LSK)  OTS  prleo  $i.60 

Applied  Psyckology  Corp.,  Arliagtoa,  Va. 

CONSPICOITY  OF  TALL  RADIO  AND  TELEVISION  TOMfekS 

IN  HARGINAL  VISUAL  FLIGHT  RULES  HEATHER. 

Flaal  rapt. 

Jaa  63.  39p. 

CoBtraet  AROS  431,  ProJ.  i25  1R 

Daclasslflod  report 

Daserlptortt  (•Radio  towers,  Llgktlag  equ|k> 
aoat).  Telovlsloa  aataaaas.  Aataaaat.  Harkor 
llgkts.  Markers,  Tlslblllty,  Idoatlf leatlo  1, 
Avlatloa  safety,  Palatt.  " 

A  eoaprokoatlvo  ttady  wat  aade  of  aarklag  aal 
llgktlag  of  tall  radio  aad  talavlsloa  aatoaai 
towers  so  as  to  bo  easily  detectable  by  alrcift 
pilots  flylag  la  aarglaal  Vlsaal  Flight  Ralau 
weather  darlag  the  daytlao.   The  rotoarah  us^k 
a  variety  of  aothods  laeladlag  eoatrolled  flight 
obsorvatloaa  aad  roatlao  flight  slghtiags  of  ax- 
perlaoatally  aarkod  aad  llgktod  towers,  ropofts 
of  pilot  oxparleace  wltk  suck  towers,  aad  tc«lo- 
Bodol  tests  of  aarklag  pattaras.   Tkete  ttudlet 
tro  reported  la  detail,  aad  rocoaaeadat ioat  «re 
aado  for  tower  aarklag  aad  llgktlag  ttandardt 
kated  oa  tko  fladiagt  aad  pertiaoat  teckaical 
llteratara.   Tko  rocoaaeadat ioat  iaclude  reqalre- 

?*"l«« '«!«■*  *•••*  *"'••  ""**•  light*  of  100J000 

to  200.000  eaadlaa  flatklag  tyaekroaoualy  at  $0- 
90  fpa   Markiag  tkould  be  wltk  black  aad  wki  o 
kaadt  100  foot  wide.   Guy  wire  boaeoas  aad 
grouad  aarkiags  are  eoasldarod  to  be  optUaaJ 
featarea.   (Aatkor)  ^ 


AO-413  983    Olv.   19 
(TISTA/FRL)  OTS  price  $1.10 

Foreiga  Tech.  Div..  Air  Force  Sytteat  Coaaaad 

Mright-PattortOB  Air  Force  Bate,  Ohio. 

AUTOHATION  IN  COSHIC  NAVIGATION. 

by  A.  H.  Lotov.  26  July  63,  5p. 

FTD  TT  63  6O8         Uaclattlfied  report 

Trtat.  froa  Naoka  1  Zklxa,  Nr.  11,  pp.  28-29. 

'962. 

Detcrlptortt   (•Celettrlal  aavlgatiaa,  Spac 
craft).  Aaalytlt.  laertial  aavlgatiaa. 


20.   NUCLEAR  PHYSICS  AND 
NUCLEAR  CHEMISTRY 


*0-i11    847  Div.      20.    8 

(TISTP/RLG)      OTS   price   $10.50 

•tdlatioa  Effects   laforaatioa  Ceater,   Colaabaj   , 

REPORT   ON   RADIATION-EFFECTS   STATE  OF  THE   ART 

1962-1963. 

ky  0      J.    Haaaaa.    E.    H.    Hyler,    H.    1.   Cbapia,    H, 

la  t   ;    8  ""  *"*  *'  "••••'•  ^°   ''"•  ^3,  l}|lp. 

^iXiy^ll.^^l   ^'"^  ^°°"J  *^33  616  7375.  ProJ. 
7381;  763i,  Task  738103 

Uaclasslfiad  report 


Oescrlptorsi   Radiatioa  daaago.  Reviews). 
Electroaic  equipaeat,  Seaicoaductor  devices, 
Sealcoaductors.  Polyaers,  Materials,  Fuels, 
Lubrlcaats,  Hydraalic  fluids.  Structural  parts, 
Metals.  Alloys,  Ceraaic  aaterlals.  Space 
oaviroaaeatal  coaditioas.  Dose  rate,  Oosl- 
■oters.  Electrical  aetworkt. 
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AD-i11    882  Div.       20 

(TISTP/RLG)      OTS    price   $2.60 

e^JfJ''"*   '"'•'■•ti*"   Div..    Vaahlngtoa,    D.    C. 
SOVIET   NUCLEAR    RESEARCH   REACTOR    VVR-Tt! 
Saaaary   of  Data. 
3   July   63.    18p. 
AID   Report    P63   88 

Oae lassl fled  report 

Descrlptorst      (•Research    reactor.    Design), 
Reactor    lattice   paraaetera,    Teti    faciliiiea. 
Reactor   fuel    eleaentt.    Reactor  corea.    Reactor 
thielding   aaterialt.    Reactor   control.    Reactor 
tafety    tytteat.    Beoa   power    tubea.    Theraal 
coluan.    ConttractloB. 

A   detailed   deacrlptlon   of   the  VVR-Tt   retearch 
reactor,    located   la    Alaa-Ata   it   given.      The 
proaoatatioa   lacludea   background   Inforaation, 
doalga   faaturet.    reactpr   paraaetera.    and    in- 
foraation   on    experiaental    facilitiet    afforded    by 
tke   reactor,    togetker   wltk    1  Uuatratlont    aad 
diagraat.      Tko   report    it    bated    on   Soviet    open 
literature   available   at    tke   Aerotpace   laforaatioa 
Dlvltlon    and    tke   Library    of  Congrett.       Any 
furtker   inforaation   concerning    thlt   reactor  will 
bo    publithed    in    tke    fora   of    tuppleaonta    to    tkla 
report,    aa    aoon    aa    it    becoaet    available.       A    Hat 
of    tke   reforeacoa  cited    accoapaaloa    tke   teat. 
(Autkor) 


AD-ill    9U  Div.      20 

(TISTP/RLG)    OTS    price    $3.60 

Radiatioa  Bffectt    laforaatioa  Ceater.   Coluabua 

Okie.  ' 

MONTHLY  ACCESSION  LIST  65.   ABSTRACTS.   PART  I. 

Rept.  for  1-30  Juae  63. 

15  July  63.  30p.  Accetsion  list  65 

Coatraet  AF33  657  10085,  ProJ.  7381  aad  7634. 

Task  738103 

Uaclassifiod  report 

Detcriptorti   ("Radiation  effeets.  Abstracts) 
Radiatioa  daaage,  Bibl iograpkles ,  Metals,  Space 
OBviroBaoatal  conditioas.  Ceraaic  aaterialt, 
Polyaort,  Tett  equlpaeut,  Tett  aethodt.  Tett 
facilitiet.  Orgaaic  aaterialt,  Materialt, 
Electroaic  equipaoBt.  ladexes. 
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A0-i12  29^     Dit.   20 
(TISTf/rt«)  OTS  12.60 

Keller  K«<«arcli  Establishaeat  (Norsay;. 

MAGNETIC  SCATTBtING  OF  NSOTRONS. 

Aanaai  tackaical  rept.  ao.  2,  1  Jaa-31  Oac  62. 

31  Oac  62.  1T. 

Caatract  0A91  $91«ac2097 

Oaelatttflad  report 

Deteriptersi   (•Neatroa  tcatterlag,  Naclear 
tpiat),  (•Neatroa  beaas,  Polarliatioa) , 
laelastlc  scatteriag.  Neatroas.  Spia,  lagaetie. 
fleldi,  Naclear  resoaaaee,  loaochroaatic 
ligkt.  Crystals,  Crystal  straetare.  Oscil- 
lators, Colls,  rreqaeacy  shift.  Spectroscopy, 
■agaetoaetera. 

A  crystal  speetrosMter  alth  f.c.c.  cobalt  crys- 
tals Mas  ased  for  prodaciag  a  polarized,  aoao- 
eaargetic  aeatroa  beaa.   Tke  polariaiag 
efflcleaey  of  a  aaaber  of  crystals  aas  tested 
aad  a  aaxiaaa  polarliatioa  of  0.975  *  0.015  was 
■•asared.   Maflaetic  gaide-fields  «ere  shaped 
sach  as  to  give  alaiaaa  depolarizatioa.   A 
aaclear  aagaetic  resoaaaee  aait  vas  coastraeted 
aad  feaad  to  flip  the  aeatroa  spies  Mith  aa 
efficieacy  of  99)1.  this  aaaber  beiag  aeasared 
«ith  aa  accaracy  of  2.5%.      «ith  f.c.c.  cobalt 
crystals  both  la  polariziag  aad  aaalyslag 
positieas  a  doable  reflectioa  ratio  better  thaa 
25  aas  aeasared.   This  aaaber  is  deeaed  saf- 
ficieatly  high  that  the  plaaaed  spin  «ave  ex- 
periaeats  «ith  polarized  aeatroas  aay  be  started. 
Cellect^TO  spia  excitatieas  ia  f.c.c.  cobalt 
were  stadied  by  scatteriag  of  aapalarized  aea- 
troas.  The  shape  aad  iateasity  of  diffuse 
peaks  of  aeatroas  scattered  iaelastically  after 
absorbiag  phoaoa  aad  aagaea  eaergies  of  2.4A 
aeV,  aero  studied  ia  the  teaperature  raage  froa 
303  to  900  degrees  K.   Soae  details  of  the  two 
experlaeatal  setups  are  given.   (Author) 

Div. 


A0-i12   695  01 ».       20,    25 

(TISTF/UFA)     OTS   price  $1.60 

/•.....ilA     1  mm*  mt     Ts«k  Pitt 


Caraagie  last,    of  Tech.,    Pittsbargh.    Pa. 

TVE    EFFECT   OF    QUAOIUPOLE   VIBRATIONS  ON 

L-FOKBIODEN    M1    TRANSITIONS, 

by  Rayaoad    A.    Sereasea.    19   Jaly   63.    11p.    Techaical 

rept.    ao.    12 

Ceatraet   NoBr76015.    ProJ.    NR012   202 

Uaclassified   report 

Descriptorai      ("Naclear   particles.    Electroa 
traasi tleas),    ('Quadrupole   aoaeats,    Vibratiea), 
Naclear  aedels,    Phonoas,    Quantaa  sMchaalcs, 
Nacleoas,    Nickel,    Xeaen,    Isotopes,    Europiaa, 
Rabidlaa,    Laathaaua,    Praesodyaiua,    Gold, 
Iridtaa,    Aatlaoay,    Proaethii|a.    Thalliaa, 
ledlae,    Naclear   spia. 

The   effect   of  qaadrapele   vibrations   on    1-for- 
blddea  Ml    traasitlens   is  coapated   using   the  wave 
fHketieas   resaltlag   froa   the   (hell    aodel   with    a 
residual    palriag   pulse   P(2)    force.      These  wave 
functions    for    low   states    of    aa   odd    nueleas    are    a 
linear   coabiaation   of    a    spin   j    quasi-particle    and 
spin    J*    quasi-particles   coupled   to    2-*-    pheaons 
to    aagalar   aoaeataa   J.      The   oae-phonon   coaponents 
•f   the  wave   functions    allow   1-forbldden  HI    tran- 
sitions   to    proceed   both    via    the    single    particle 
and   collective  HI    operators.      The  calculation 
shows    that    the   qaadrupole   coupliag   can    explain 
Boat   of   the  observed    transition   rate   in    a   aaaber 
of  cases,    while   ia    a    few  cases,    particularly    for 
the   edd-N   aaclei    fast    traasitioas   occur  which    are 
still    aaexplalaed.      Ia   addition,    it    is    showa   that 
the   E2  eoatribatien    to    these   traasitioas   while 
expected   to   be   eahaaced   to    several    tiaes    siagle 
particle   la  aost    cases,    nevertheless   asaally 
aahea   oaly    a   very    saall   contribution   to    the   tetal 
rate.      (Aathor) 


AD-i12   696  Div.      20 

(TISTP/HFA)   OTS   price  $1.10 

Llttoa   Systeas,    lac.    Heodlaad  Hills.   Calif. 

(No  title). 

Progress  rept.  for  Jaly  63. 

Jaly   63,    4p. 

Contract    AF33   657  1058^ 

Unclassifieo   report 

Deseripterst      (•Preaapll fiers.    Oscillographs), 
(•Nuclear   reactors.    Tests).    Radiation   daaage, 
Dosiaeters.   Radioactivity.   Radiation  aeasare- 
aeat    systeas. 

AD-A12   732  Dlv.      20.    25 

(TISTH/RIB)    OTS   price   $3.00 

Mestiaghouse   Electric   Corp.,    Youngwood,    Pa. 

IHPROVEO   SOLID   STATE    RADIATION    DETECTOR. 

Fiaal  rept., 

by  H.  S.  Skaikk.  R.  R.  Feber,  I.  L.  Keller  aad 

P.  R.  Halaberg.   22  Apr  63.  Ulp. 

Coatraat  OCDS  OS62  70 

Uaclassified  report 

Descriptors:   ("Gaaaa  rays.  Deteetiea). 
(•Radiatloa  aeasureaeat  systeas  aad  eoapoaeats. 
Solid  state  pbysics).  Silicoa,  Diodes  (Seal- 
eoadaetors),  lastraaeatat ioa,  Haaaf actur ing 
aetheds,  Preaaplif iers.  False  aapllflers. 


Silicoa  diode  straeta 
solid  state  gaaaa  red 
specific  areas  of  off 
aad  deaoastrate  tke  f 
of  a  silicoa  P-N  Juac 
tor;  (2)  To  study  tke 
teristies  of  gaaaa-ra 
rates  a  silicoa  P-N  J 
aeat;  (3)  To  deterain 
diode  straetare  for  u 
aad  (4)  To  develop  a 
iastraaeat  (solid  sta 
associated  iastraaeat 
aeet  tke  geaeral  OCD 
Tke  iavestigatioa  was 
of  tke  areas.   (Aatko 


res  were  iavestigated  as 
iatioa  detectors.   Tke 
ort  were:   (1)  To  study 
easibility  of  utilisation 
tioa  as  a  gaaaa-ray  detec- 

attaiaable  respoase  ckarac- 
y  iastraaeat  wkiek  iacorpo- 
aaetiaa  as  a  seasiag  ele- 
e  tke  best  type  or  types  of 
so  as  a  gaaaa-rey  detector; 
solid  state  aoaitoriag 
te  detector  diode  plas 

electroaics)  wkick  will 
iastraaeat  specif icatioas. 

quite  successful  ia  eack 


r) 


AD-412   733 
(TISTP/FEH) 


Div.      20 
OTS  price  $13.00 


Uaited   Researck    Servlcei,    Burliagaae,    Calif. 

FEASIBILITY   OF   ACTIVE    COUNTERHEASURES    FOR 

THERHAL   RADIATION   EFFECTS   OF    NUCLEAR    MEAPONS. 

Fiaal  rept., 

by  T.  C.  Goodale,  H.  B.  Hawkias,  A.  B. 

Milloughby.  July  63,  1r.  617  A 

Coatract  OCD  0S62  242 

Uaclassified  report 

Descriptorst   ("Radiatioa  effects.  Couater- 
aeasures) ,  ("Saoke  screens,  Tkeraal  radiatioa). 
Nuclear  explosioas.  Atteauatioa,  Particles, 
Absorption.  Costs.  Hlad.  Scatteriag.  Diffusioa, 
Ataospkeric  aotioa. 

of  active 
acts  of  aaclear 
e  use  of  saoke 
tkeraal  radia- 
d  to  be  tke 

large  area 
eluded  review 

couateraeas- 
oa  by  iadividaal 

stady  of  tke 
s;  developaeat 

desiga  proce- 
ivess  aaalysas 
systeas. 


Tke  effectiveaess  aad  practicality 

coaateraeasares  te  tke  tkeraal  eff< 

detoaatioas  were  iavestigated.   Tk< 

screeas  to  atteaaate  tke  iacideat  1 

tioa  below  daaagiag  levels  appearet 

aost  practical  couataraeasures  for 

applicatioa.   Tke  iavestigatioa  la* 

of  available  iaforaatioa  oa  active 

ares;  study  of  radiatioa  atteaaatii 

particles  aad  cloads  of  particles; 

tkeory  of  saoke-prodaclag  reactioa 

of  preliaiaary  saoke-screea  systea 

dares;  aad  preliaiaary  cost-affect 

of  several  caadidate  saoke-screea 

(Aatkor) 
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NUCLEAR  PHYSICS  AND  NUCLEAR  CHEMISTRY  -  Division  20 


»D-*12   7A3  Div.      20,    21,    7 

(TISTA/LSK)   OTS   price  |6.60 

VIdya.    lac,    Palo    Alto,    Calif. 

THE   RESPONSE  OF   NUCLEAR    AUXILIARY    POWER    UNIT 

FUEL  RODS   TO    SIHULATED  RE-ENTRY  HEATING. 

■apt.    for   1962, 

ky  «.    J.    Fleaiag,    Jr.    aad  R.    A.    Rlndal.    Nay   6  1 

61p.    Teckaical    rept.    ao.    93 

Contract    AF29   601    5005,    ProJ.    1831,    Task   18311 

AFSHC   TDR63    52  Uaclassified   report 

Descriptorst  (•Reactor  fuel  rods,  Aerodynei 
keating),  (•Aaxlllary  power  plants.  Nuclear 
power  pleats),  Ataosphere  entry.  Satellites 
( Artificlol),  Ablation,  Zirconiua  alloys, 
Uraaiua  alloys.  Radioactive  waste.  Disposal 
Liqaids,  Drops,  Tkeraodyaaaies,  Reactor  fue^ 
eleaeats. 


discted 
ririal 


tl 


1 
al 


Experlaeatal    aad    aaalytical    studies  were  con 
to   deteraiae   tke   aeckanisas    and   extent    of  aet 
reaeval    and/or    accretioa   for   kydrided   nuclear 
laxUiary    power   anit    fuel    rod   aaterials   uader 
eondltioas    slaalating   exposure   of   fuel    rods 
daring   re-entry    froa   natarally   decaylag   earth 
•rblts.      Evidence  of  aaterial    accretion   tkro^ 
foraation   of   oxides    and    nitrides   was    fouad   e 
■■der   conditions   wkere  aeasurable    aaounts    of 
aaterial    were   reaoved.      Under   initial    heatiag 
conditions   coaparable  witk    tke   kigkest    heati 
level    presently    anticipated,    no    appreciable 
aeigkt    reductions   were   found   even   when   the   f 
red    surface  was   aaintaiaed    at    teaperatures    ia 
excess   of   3700   F    for    periods    up   to   60    seconds 
Appreciable  weigkt    losses   were   found    for   ini 
keating   conditions   aore   severe   then    tkose 
presently    anticipated.      The   distribation   of 
ilses   of   recovered   particles  was   deterained 
is   each   case   where    significant    aaterial    reaoijil 
•ecurred.      A  aechanisa  of   fuel    rod   aaterial    ijf- 
aaval    based   on    the    results   of    these   tests    is 
isggested.      (Author) 


AO-412    858  Div.      20.    8 

(TISTP/FEH)    OTS  price   13.60 

Boeing   Co.,    Seattle,    Nash. 

TRANSIENT    RADIATION    EFFECTS    IN    COAXIAL    CABLES 

DDE  TO   GAHHA-NEUTRON    RADIATION    PULSES, 

by  H.    H.    Hicklein.      15    Hay   62,    37p.    Docaaeat 

10.    D2   90172 

Uaclassified  report 

Descriptors!      (•Radiation    effects.    Coaxial 
cables),    (•Coaxial    cables.    Radiation   daaag 
Coapton    scattering.    Secondary    eaission. 
Neutrons,    Gaaaa   eaissioa.    Transients,    Nucl4^r 
reactors.    Tests. 

Geoaetry    tests    have   been    perforaed   on    RG-59B> t 
ltd   RG-174/U   coaxial    cables    at    the   Kukla  pul^M 
reactor.       It    has   been    observed   that    the 
rsdiat ioa-induced    current    froa   center    conduc<^? 
te  grounded    shield    is   described   by    a    foraula 
Bkich    is    given.      The    respoasible   aeckanisas    t^e 
Coapton    scattering,     ion    pair    generation,    and 
lecondary    eaissioa.       (Author) 


AD-413   033  Div.       20,    30 

(TISTP/FEH)   OTS   price  #5.60 

lews  State  U.,    Iowa  City. 

ANALYSIS  OF  DATA  TRACES  OF  VERY  SHORT  DUR 
by  Jaaes  Hurt  aad  Philip  Fraaois.  20  Hay 
33p.    Rept.    ao.    7 

Contract    DA11    070    5080RD1232.    DA   ProJ.    517 

Uaclassified   report 


ATIW 
63 


01 


002 


Descriptorst   (•Data  processiag  systeas, 
Experiaental  data),  (•Haraonic  analysis.  Data). 
(•Launching,  Hotion),  Anelysis,  Correlatloa 
techniques.  Frequency,  Prograaaing  (Coaputers). 
Sequences.  Hatrix  albegra.  Statistical  analysia. 
Probability,  Radio  frequency.  Extrcaely  low 
frequency.  Bead  pass  filters.  Artillery, 
Hodulation,  Low  pass  filters.  Coaputers. 


Aa  aapli ficatioB  is  pre 
seated  In  a  previous  re 
aetheds  were  developed 
the  coaponent  parts  of 
field  data  traces  of  an 
daeed  to  their  fundsaen 
A  deteiled  discussion  f 
aloag  with  coaparisons 
traces  and  the  approxia 
deduced  in  the  analysis 
sugaented  with  several 
progress  of  the  redacti 
aaalysis.   (Author) 


seated  of  aethods  pre- 
port  in  which  nuaerical 
for  finding  aad  isolating 
a  transducer  output.   Two 
known  content  are  re- 
tal  haraonic  coaponents. 
or  each  analysis  is  given, 
between  the  original 
ate  representations  aa 

Each  discussion  is 
graphs  showing  the 
on  at  each  stage  in  the 


AD-413  328     Div.   20 
(TISTP/FEH)  OTS  price  13.60 

Radiatioa  Effects  Iaforaatioa  Ceater.  Coluabus, 
Ohio. 

RADIATION  EFFECTS  INFORHATION  CENTER  HONTHLY 
ACCESSION  LIST  ABSTRACTS,  PART  I. 
15  Aug  63.  31p.  Aceessioa  list  66 
Coatract  AF33  657  10085  (Coatiaaatlea  of 
Ar33  616  7375).  Projs.  7381  aad  7634,  Task  738103 

Uaclassified  report 

Descriptorst   (•Radiatioa  effects.  Abstracts), 
(•Radiatioa  daaage,  Haterials),  Nuclear  reac- 
tors, Eaviroaaeatal  tests.  Space  eaviroaaeatal 
ceaditioas.  Ceraaic  aaterials,  Pelyaers. 
DegradatioB.  loaizatiea,  Radiatiea  aoaitars, 
Calorlaeters ,  Dosiaeters.  Solar  cells. 


AD-413  496 
(TISTP/FEH) 


Div.   20,  2 
OTS  price  $1.25 


Heather  Bureau  Research  Statioa,  Las  Vegas,  Nev. 
HEATHER  AND  SURFACE  RADIATION  PREDICTION  ACTIVI- 
TIES FOR  PROJECT  SEDAN. 
Nov  62,  45p. 
AEC  PNE  201F  Uaclassified  report 

Descriptors!   (•Nuclear  explosions,  Cratering), 
(•Heather  forecasting.  Radiation  hazards), 
(•Heather  stations.  Radioactive  fallout),  At- 
aospheric  pollution,  Operation,  Heteorological 
charts,  Ataospheric  aotioa.  Air  aass  analysis, 
Hiad,  Baroaetric  pressure,  Heteorological 
paraaeters.  Data,  Teaperature,  Dew  point,  Hua- 
idity.  Visibility,  Dose  rate. 
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(Autkor) 
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DivlAion  21  -  NUCLEAR  PROPULSK)N 

A0-i13  869  01 V.      20,    29 

(TISTP/ra)   OTS  prle*  13.60 

Caabritff*  Laagaaa*  ■•••arch   Dait    (Gt.    Brit.). 

A   MBLIIINAIY    INTUPtETATION   OF   MASS, 

ky  I.   «.    Bastla  aad  C.   N.    Kilalatar.      Ftb  63. 

32f.    IS010 

Coatract  Ar61  092  331 

APOSI  50i9  Uaelaaaiflad  rapart 

Datcriptorat   ("Naclaar  partielaa.  Pkytical 
prapartiaa),  (*Oaeay  ackaaat,  Nathaaatical 
■adala),  Ataaic  ttraetara.  Algabra.  latrix 
alftbra.  Vaetar  aaalyalt.  fratoas.  Elactreat. 


Aa  I.S.D.  7  la 
by  A.  r.  Parkar 
latarpratatlaa. 
klararcby  af  Hi 
prataa  •t  •■  al 
tka  vhala  blara 
tka  vbala  eaapl 
praaaat  papar  a 
It  aa  apply  eoa 
blararcky  caaat 
eaa  dacaapoaa  k 
for  tka  parpoaa 
elaa  tkat  ditia 
pradaata.   (Aat 


algabrale 
Rkadaa  vi 
Na  aaaaa 

a  flaaaral 
•etroa  la 
reky  balag 
ax  af  obaa 
tarta  froa 
atralata  t 
ractlaa  la 
lararcky  i 
of  repras 
tagrato  la 
kar) 


kiarareky 
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«  aow  tka 
typa  eorr 
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aaeaaaar 
rvatlaaa 

tkla  aaa 
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aaek  a 
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«ai  foraalatad 

pkyaical 
t  partlcalar 
aapoada  to  a 
Ircaaitaaeaa  — 
y  to  rapraaaat 
of  it.   Tka 
aaptloa  aad  la 
eaai  of 

y  tkat  «a 
•peadaat  parta 
stable  parti- 
at  2  dacay 


AO-Ati  017     DlT.   20.  25 
(TISTP/IPA)  OTS  prica  $1.60 

Staaford  D. ,  Calif. 

NUCLEI.  HYPERNUCLEI.  AND  THE  EI6HTF0U)  «AY. 

by  lobort  J.  Oakaa.  Apr  63.  12p. 

Coatract  Ari9  638  388 

AFOSI  i9iC8  Uaelasilflad  raport 

Daacrlptora:   (*Baryaaa,  Naclal).  (*Naelaar 
aplaa.  Aaalyalt),  Tkaary,  Traatf oraatioai 
(■atkaaatlct) ,  Parity,  Daataroas.  Isotopai, 
Ballaa.  Syaaatry  (Cryatallograpky). 


AD-4U  033     Dlv.   20,  30 
(TISTE/OBD)  OTS  prica  $3.60 

Baaiag  Co.,  Seattle,  Mask. 

BOEINC  lADIATION  EFFECTS  LABOIATOKY. 

3  !•»   63,  27p.  Docaaaat  ao.  D2  902^1 

Oaclaaaifiad  report 

••aarlptarst   (•iadla**oa  daaaga,  Laboratorlaa) , 
(*l.ab«ratarlaa,  Radlat  aa  daaaga)  ,  Liaaar  ae- 
aalarators,  Klyitroat,  Elactroa  beaag.  Particle 
aeealoratari ,  Sklaldlag,  Data  proceatiag 
ayataaa. 


A  aodel  af  tka  radia 
baea  ballt  to  kelp  t 
aad  aqalpaeat  placea 
aadal  proTldei  a  per 
faataras  af  tka  bail 
tka  aajar  acealarata 
aajar  radiatiaa  laar 
aalaratar  (Llaae) . 
appotita  aad  of  tka 
A  Tiaa  it  givaa  of  t 
OTOrkaad  ikieldiag  r 
faatarat  of  tka  labo 
tattliag  of  tka  ball 


tloa  affects  la 
isaaliie  operat 
eat.  A  pkotogr 
spactive  of  tka 
diag.  A  taaar 
rs,  a  Dyaaaitro 
ea  it  aa  aloctr 
Tkit  aackiaa  is 
balldlag  fraa  t 
ka  aodal  altk  t 
eaoTOd,  skoaiag 
ratory.  Beeaas 
diag  foaadatloa 


boratory  bag 
loaal  probleas 
apk  of  tka 

axteraal 
kaases  eaa  of 

Tke  socoad 
oa  liaaar  ac- 

placcd  la  tke 
ke  Dyaaaitrea. 
ka  roof  aad 

eartala  aajor 
a  of  possible 

over  a  period 


af  years  tke  accelerator  aad  test  a 
separated  by  a  tpecially  dailgaed  c 
tke  coatrol  rooa  aad  support  labora 
Tke  laboratory  balldlag  kas  aa  area 
aately  17,000  sq.  ft.  aad  will  cost 
$800,000.  Tka  accelerator  selectlo 
balldlag  deslga  were  aade  on  tke  ba 
lag  reqalreaeats  for  auclear  aeapoa 
radlatloR  effects  testing.  Hoaever 
aad  building  specifications  aere  ar 
aaay  otber  applicatioas  coald  be  so 
docuaent  discusses  tke  aaJor  featar 
laboratory  aad  presents  exaaples  of 
aork  to  be  accoaplisked.   (Author) 


reas  are 
orrldor  froa 
tory  areas. 

of  approxi- 

approxiaataly 
n  aad  tke 
sis  of  exist- 

aad  space 
,  tke  aacklae 
Itten  so  tkat 
rvad.   Tkis 
as  of  tke 

soae  of  tka 


AOHU   039  DlT.      20,    25 

(TISTP/BFA)    OTS   price   $2.60 

DalTertlty  Call.,    Loadoa    (Gt.    Brit.). 

REMOVAL   OF   THE    DIVERGENCE    IN   ZERO   NOMENTUM 

TRANSFER    DISPERSION    RELATIONS, 

by  D.    Atklataa.      30  Apr    63.    21p.    TN12 

Great  AF  EUAR63   3 

AFOSR  4922  Uaclattifled   report 

Detcriptarat      («Elattlc   tcatterlag,   Aaalyaia), 
(•Nuclear   tplaa,   Eqaatlaai),    (*Partielet, 
■etloa).    Traatf oraatleat    (Batkeaatlca) , 
Pelyaealalt,    Moaeataa,    Fuactleat,    Nucleaat, 
Pleaa,    Taylar'a    terlet. 

A   eeaferaal    aappiag   of    tke   aeatterlag   cotlae    of 
aa  elattlc   tcatterlag  pracett    it    ated    to   reaeve 
a   divergeace   eauted    by  created   ckaaael    tiaga- 
larltlet.      A    auaerical    appllcatiaa   te   pi    a   -  pi    i 
faraard  ditpertiaa  ralatiaaa   la   caatidered. 
(Aatker) 


21.   NUCLEAR  PROPULSION 


AD-412    780  Dlv.      21,    U.    27 

(TISTA/GEC)    OTS    price   $21.00 

Geaeral    Dyaaaict,    Fort   Rortk,    Tax. 

(No    title). 

Fiaal  progrett  rapt.,  1  Oct  61-30  Sep  62. 

30  Sep  62,  373p.  Oocaaeat  ao.  NARF  62  18P; 

FZK  9  184 

Coatract  AF33  657  7201 

Uaclattifled  report 


Daterlptort:   (•Tkeraal  reaetort.  Naclear 

propaltloa),  (•Space  propnltloa,  Naclear  pre- 

palaiaa) ,  Space  eav 

iroaaeatal  coaditiaat,  Solar 

flarat,  Skleldlag. 
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effectt,  Electroaagaatlc 
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plattict,  Batarlalt 

.  Filat.  Lubrieantt,  Poly- 

etkyleaa  plattict. 

Silicon  coapoundi,  Elatto- 

aart,  Aeryloaitrlla 

palyaert,  Retearck  pragraa 

adaiaittratlaa. 
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22.   ORDNANCE 


AO-412  683     Dlv.   22 
(TISTM/AMS)  OTS  price  $3.60 

Naval  Meapons  Lab..  Oaklgren,  Va. 

kEASUKEMENT  OF  THE  IMPETUS.  COVOLUME.  AND  BU|(^1NG 

RATE  OF  SOLID  PROPELLANTS. 

by  J.  M.  Massey,  Jr.   31  July  63,  1v. 

NML  1872  Uaclassified  report 

Descriptors:   (•Propel lants.  Burning  rate) 
(•Burning  rate.  Propellents).  Solids,  Test 
aethods.  Tests,  Ballistics.  Interior  bal- 
listics. Theory,  Equations  of  state.  Test 
equipaeat.  Pressure,  Data.  Cases,  Hatka- 
aatical  analysis,  Teaperature,  Cartridges, 
Explosive  actuators.  Shaped  charges,  PropeU- 
lant  grains. 

A  aethod,  using  closed  vessel  tejchnlques,  for 

deteraining  the  iapetus  (force  constant),  cof 
voluae,  and  burning  rate  of  solid  propellent 
is  described.   Data  obtaiaed  by  this  aethod 
are  presented  for  thirteen  solid  propellents 

(Author) 


AO-412  824      Dlv.   22 
(TISTM/AMS)  OTS  price  $2.60 

Naval  Ordnance  Lab.,  Hhite  Oak,  Md. 

DETONATION  INITIATED  BY  HIGH  PRESSURE  GAS  L0M>ING 

OF  A  SOLID  EXPLOSIVE, 

by  Donna  Price  aad  Fraacis  J.  Petroae.  Aag  6b 

I8p.  '   *^ 

NOL  TK63  .103  Uaclassified  report 

Descriptors:   (•Detonations,  Propellaats) , 
(•Propellants,  Detonations),  Shock  aaves. 
Solids,  Gases,  Pressure,  Loading  (Heckaaiclb. 
Shock  (Meckaaics),  Def lagratioa,  Sensitivi.f 
Tests,  Viscosity,  Matkeaatical  aaalysis, 
Pentolite,  Explosive  gases.  Explosive 
actuators,  Tiae,  Data. 
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AD-412   985  Dlv.       22,    9 

(TISTP/HH)    OTS   price   $1.60 

leactioa  Motors    Dlv.,    Thiokol   Ckeaical   Corp.. 

Oenvllle.    N.    J. 

PIESSURE-THRUST    RELATIONSHIPS   OF    VISCO-ELAST^I : 

riUIDS. 

BiMontkly   progress    rapt.    aa.    2,    1    Jaaa- 

31   July   63. 

ky  Earl  C.  Klaubert  aad  Jack  Kakrs.   2  Aag  6: 

Coatract  0A18  108AMC130,  RMD  ProJ.  5513 

Uaelastifiad  raport 
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ORDNANCE  -  Division  22 

Descriptors:   (•Flaaethroaers,  Recoil  aechan- 
isas),  (•Viscoelasticity,  Fluids),  Pressure. 
Thrust,  Liquid  jets.  Nitrogen  coapounds, 
Tetroxides,  Hydrazine  derivatives.  Solid 
rocket  propellants. 
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AD-413  159      Dlv.   22 
(TISTP/FEM)   OTS  price  $4.60 

Aray  Electronics  Researck  and  Developaeat 

Activity.  White  Sands  Missile  Range.  N.  Mex. 

REAL  TIME  METEOROLOGICAL  SYSTEM  FOR  UNGUIDEO 

ROCKET  IMPACT  PREDICTION. 

by  Louis  D.  DuBcaa.   July  63,  43p. 

DA  Task  1AC  11001B021 

AERDA  Rept.  no.  55      Unclassified  report 

Detcriptort:   (•Rocket  trajectoriet ,  Mlad), 
(•lapact  coaputert.  Nuaerical  analysis).  (•Real 
tiae.  lapact  coapnters).  (•Circular  error 
probable.  Matkeaatical  predictioa).  Ataos- 
pkerlc  aotioB,  -Mea sureaent ,  Data  processing 
systeas.  Ranges  ( Establ iskaents) .  Safety. 
Projectiles.  Recovery,  Meteorological  para- 
aeters.  Bsllistics. 

Aa  antoaatic  real  tiae  syttea  it  detcribed  akick 
aill  be  used  for  preleuack  lapact  prediction  of 
aagaided  rockets  at  Rkite  Sands  Missile  Range. 
Nea  Mexico.   Tke  ballistic  equations  utilized 
by  tke  systea  are  derived  aad  expleined.   Tkese 
consist  of  five  equations  of  aotion  akick 
describe  the  position  and  attitude  of  tke  rocket. 
Tke  aiad  aeasariag  aad  data  traasaissioa  systeas 
are  described  and  tke  aind  data  reduction 
teckniques  are  developed.   (Autkor) 


AD-413  516    Dlv.   22,  19 
(TISTP/JP)   OTS  price  $19.75 

Mitre  Corp.,  Bedford,  Mass. 

THEORETICAL  STUDIES  ON  GROUND  SHOCK  PHtlNOMeNA. 

by  Melvia  L.  Baroa.  Haas  H.  Bleich.  and  Paul 

Meldliag.  Oct  60.  293p.  Rept.  ao.  SR19 

Contract  AF33  600  39852 

ESD  TDR63  425 

Uaclassified  report 

Descriptors:   (•Skock  aaves.  Esrtk),  (•Nuclear 
explosions.  Seisaic  aaves),  Tkeory.  Pressure, 
Have  transaission,  Atteauatioa,  Acceleration, 
tllasticity,  Oiffractioa,  Cyliadrical  bodies. 

Contents:   Free  field  effects;  Oiffractioa 
effects;  Steady  state  response  of  aa  elastic 
kalf-space  due  to  a  surface  pressure  aoviag  aitk 
saparseisaic  speed;  Sarface  aaves  la  aa  elastic 
kalf  space;  Diffraction  of  a  skear  aave  by  a 
cyliadrical  cavity  ia  aa  elastic  aediua;  Dls- 
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Division  22  -  ORDNANCE 

plaetaeatt  aad  velocities  predated  by  the 
diffraetiea  of  a  pressare  wave  by  a  cyllndrieal 
eavlty  la  aa  elastic  aediaa;  Deteraiaatloa  of 
shock  spectra  for  iastallatioas  la  cyliadrieal 
cavities  la  elastic  aedia;  i^Iastic  properties 
«f  graaltes  aader  static  loadiag.   (Author) 


AD-^13  651     DiT.   22.  25 
(TISTr/MfA)  UTS  price  $6.60 

SKT  ladaatriea.  lac.  Philadelphia.  Pa. 

ANALYTICAL  STUDY  OF  THE  VlBiUTION  OF  A  BBAIING 

MITH  F-LEXURALLY  IIGID  RACES. 

Spaeial  rapt., 

by  Olaf  Caatafisaa.  3  Oct  61,  It.  lept.  aa. 

AL61L032 

Caatract   NObs78552 

Uaelassified    report 

Stady  0t    th«    Vibratlaa  Characteristics   af 
Baariafi. 

Descrlptarsi      (*Ball    beariags.    Vibratlaa). 
(•■aaeata.    Oefaraatiaa.   Aaalysis,    Geeaetry, 
Elaatlclty,    EqaatloBS,    Notioa.    Loadiag    (Me- 
chaalet),    Olffereatlal    equatioas.    Velocity. 


Aa  aaalytieal 
by  geaaetrica 
race  araavaa 
traatfj   II  aa 
praaaated.      I 
flasarally   ri 
tka'  eaatacts 
la   takea  ta   h 
aaaaaad.      Ta 
appraxiswtlaa 
eaataeta    la   f 
types   af   aaa-i 
(Aathar) 


•tady   af    the 
1    irregalariti 
aad    balls    aad 
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betaeea    balls 
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llaearity  are 


vibratioBS    iaduced 
es    (aaviaess    ia   the 
ball    diaaeter   varia- 

ball    beariag    is 
hat    bath    races   are 

elastically   oaly  at 
aad    races.      Ball    aass 
aad    sere  daapiag    la 
atheaatics    a    liaear 
c  deferaatiaa  at    the 
feets    af   eertala 
thea  exaained. 


A0-i13  679  DiT.      22.    25 

(TISTP/TL)    CIS   price   $10.00 

SKF    ladastries.    lac.    Philadelphia.    Pa. 

ANALYTICAL   STUDY   OF   THE   RADIAL.    AXIAL   AND   ANGO- 

UR    VIBRATION   OF   A    BIlARING   WITH    FLliXURALLY 

RIGID   RACES. 

Special  rept. , 

by  Clef  Gastafssoa.  3  Apr  62,  1t.   Rept.  ao. 

AL62L005 

Caatract  N0bs78552 

Oaelasslfied  report 

Stady  of  the  Vibratioa  Characteristics  of 
Baarlags. 

Deserip<arsi   (*BaIl  beariags,  Vibratioa), 
Loadiag,  Moaeats.  Trlgoaoaetry,  Oeforaatloa, 
Elasticity,  Velocity,  Differeatial  eaqatloa. 
Statistical  aaalysis.  Tests. 

Aa  aaalytieal  stady  of  the  Tibratioa  of  a  bear- 
lag  alth  flexarally  ridig  races  Is  described. 
The  radial  Tibratioa  of  the  oater  riag  of  aa 
axlally  loaded  ball  beariag  rotatiag  at  a  constaat 
spaed  is  stadled.   The  axial  aad  aagalar  aotloa 
af  the  oatar  rlag  were  aot  coasldered.  (Aathor) 


AD-413  689     DiT.   22,  25 
(TISTF/MFA)  OTS  price  $2.60 

SKP  ladastrias,  lac,  Philadelphia,  Pa. 

A  STUDY  OF  ELASTIC  VIBRATIONS  OF  THE  OUTER  RACE 

OP  A  ROLLING  ELEMENT  BEARING. 

Special   rapt., 

by  Raaald  L.   Hastaa.    29   Aag  61,    33p.      Rapt.    so. 

AL61L027 

Caatract  l«Qbs78552 

Unclassifiad  report 


Study  of  the  Vibratioa  Characteristics  of 
Beari  ngs. 
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AD-X13    690  DiT.      22,    25 

(TISTP/KFA)    OTS   price   $1.60 

SKF    ladnstries,    lac,    Philadelphia.    Pa. 

FLEXURAL   VIBRATIONS    OF  A    BALL    BEARING   OUTER 

RING   DUE    TO    BALL    LOADS. 

Special  rept., 

by  Jaha  I.  NcCaal.  6  Dec  61.  18p.  Rept.  aa. 

AL61L037 

Caatract  NObs78552 

Uaclasslfied  repart 

Stady  af  the  Vibratlaa  Characteristics  af 
Beariags. 

Descriptors:   ('Ball  beariags,  Vibratlaa), 
Geeaetry,  Haraaaic  aaalysis.  Velocity.  Na- 
aerlcal aaalysis.  Loading  (Bechanical) , 
Faarler  aaalysis,  Deforaatioa,  Defleetiaa, 
Aaalysis.  Shear  stresses.  Klasticity. 


The  radial  deflect 
beadiag  by  equally 
is  faaad  as  a  faac 
af  the  riag.  By  e 
as  a  faaetiaa  af  t 
placeaeat  af  a  pai 
riag  af  a  ratatiag 
siaa  far  the  RMS  1 
Tibratlaaal  velacl 
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spaced,  equal  radial  loads 
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iae,  the  waTe  fora  af  the  dis- 
at  aa  the  statiaaary  aater 

beariag  is  faaad.   An  expres- 
OTel  of  aay  haraaaic  of  the 
ty  is  faaad  by  terawise  dlf- 
e  Fourier  expansioa  of  the  dis- 
As  a  Buaerical  exaaple  the 
caaputed  for  aa  SKF  6310  siagle 
II  bearing.  (Author) 


AD-A13  693     DiT.   22,  25 
(TISTP/MFA)  OTS  price  $5.60 

SKF  ladastries,  Iae.,  Philadelphia,  Pa. 

STUDY  OF  THE  VIBRATION  CHARACTERISTICS  OP 

BBARINGS. 

Progress    repts.    aa.    9  aad    10,    31    Aug-30  Not   61, 

by   Jaaes   L.    Huaag.   Aug   63,    It.    Rept.    aa. 

AL61L038 

Caatract  NObs78552 

Uaclasslfied  repart 
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Descriptarst   ("Ball  beariags.  Vibratlaa), 
Acceleroaeters,  Frequeaey,  Daapiag,  Tests, 
Test  equipaeat,  Teaperature,  Measureaeat. 
Naaerlcal  aaalysis,  Haraaaic  aaalysis,  Tay 
series. 
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AD-413  698     DlT.   22.  25 
(TISTP/MFA)  OTS  price  $5.60 

SKF  ladastries.  Inc..  Philadelphia.  Pa. 
STUDY  OF  THE  VIBRATION  CHARACTERISTICS  OF 


JHBe-31  July  62, 

It.  Rapt.  BO.  AL62L()^2 


Uaclasslfied  report 

Descriptors:   ('8011  beariags,  Vibratioa). 
Geoaetry,  Detectioa.  Loading  (Mechaaical ) . 
ResoBBBce.  Acceleroaeters,  Acceleratioa, 
Bead  spectraa.  Measureaeat,  Frequeaey,  Tha« 


BEARINGS 

Progress 
by  Jaaes 

Coatract 

rept.  ao.  U,  1 
L.  Haaag.  1963, 
NObs78552 

lesoaaat  freqaeacies  were  deterai 
narrow  band  spectra  of  a  23256  sp 
bearing  run  at  flTO  differeat  spe 
baad  spectrua  of  a  23256  spherics 
ler  beariag  was  studied.  Thaoret 
vibration  pealis,  due  to  Tsrloas  o 
aess.  were  Terified.  The  effect 
aess  of  a  23256  spherical  roller 
aarrow  baad  spectraa  aad  octOTe  o 
readiags  was  studied.  The  effect 
•a  the  octBTO  baad  Tibratioa  Icto 
spherical  roller  beariags  was  Ibt 
the  raage  aboTe  50  cps.  (Aathor) 


PERSONNEL  AND  TRAINING  -  Division  23 
23.    PERSONNEL  AND  TRAINING 
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1  spherical  fol- 
ieally  predicted 
rders  of  wa«(- 
of  radial  lo^se- 
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r  wide  baad 

of  axial  lej4d 
1  of  23256 
estigated  is 


AD-413  822      Oiv.   22 
(TISTM/PCR)  OTS  prlea  $1.60 

AaaBBltiea  EaglBaerlBg  Dlractorata,  Picatiaay 

Arseaal,  DoTar.  N.  J. 

A  STUDY  OF  NOSE  DAMAGE  TO  FUZE*  MTSQ   H56^ 

(T197E2)  BY  IMPACT  MITH  AIR. 

by  Jack  Brothers.  July  63,  13p. 

DA  ProJ.  IC523801A295 

PA  Techoical  aaao.  ao.  1220 

Uaclassifiad  report 

Oescriptorst   (•Superqulek  fuses,  Projaetil 
faxes).  Tiae  delay  faxes,  lapaet  shock.  Air 
Oetoaators.  Polat-datoaat lag  faxes,  Firiag 
tests  (Ordaaaca).  Nose  faxes.  Faxes  (Ordaaa 
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eoaductad  with  aapty  paiat 
of  the  XM5^8  (M564  (T19V2)) 
a  the  axteat  of  daaaga  t|a* 
osiag  disc)  whea  sabjecttod 

lapaet.  laaediately  outside 
ojactile  is  fired  froa  tKe 
aluaiaaa  closlag  disc 
)  aay  be  iadeated  0.022'i'. 
a  polat  datoaating  assaably 
asa  the  firiag  pia  ta  lakf- 
or.   (Aathor) 


A0-A11  976    Div.   23 
(TISTB/MS)  OTS  price  $1.60 


Systea  DeTelopaent  Corp.,  Santa  Monica,  Calif. 
THE  CURVE  APPROACH  TO  THE  COMPENSATION  OF 
SCIENTISTS, 

by  Edward  A.  Shaw.  11  June  63,  Up.  SP1229 

Unclassified  report 

Descriptors:   (•Scientific  personnel,  Mages), 
Statistical  analysis.  Statistical  processes, 
Econoaics . 

Reports  that  the  carTe  approach  relates  salary 
to  the  variables  of  educational  attainsient. 
aaturity  or  experience,  and  relatlTe  Job  per- 
foraance,  aaking  bo  actual  direct  reference  to 
actual  position  responsibilities.   Notes  Tarious 
deTiations  froa  this  approach  and  discusses 
these  Tariations.   States  that  basically  two 
general  uses  can  be  aade  of  salary  curTCs:   1- 
as  a  aechanisa  to  guide  salary  deterai aati oas 
for  the  iBdlTldual  scieatist.  and  2-  as  a 
reference  for  assessing  the  fira's  salary 
position  in  the  labor  aarket.   Discusses  pro- 
bleas  of  the  curTe  approach.   Concludes  that 
the  curTe  systea  is  dependent  on  effectlTe 
personnel  utilisation,  and  on  a  aeaaiagfal 
quality-ratiag  systea.   Further  coacludes  that 
glTCB  these,  the  iahereat  benefits  of  the  curTe 
approach  can  be  taken  adTaatage  of.  aad  its 
liaitations  ainialzed,  but  that  if  these  eleaents 
are  lacking,  the  curTe  technique  will  leuTe  such 
to  be  desired.  (Author) 


ADn4l2  530     DiT.   23 
(TISTM/MS)  OTS  price  $3.60 

Aray  Persoaael  Research  Office,  Office  af  the 
Chief  Research  aad  DeTelopaent,  Hashiagtaa,  D.  C. 
EVALUATION  OF  TESTS  TO  PREDICT  SUCCESS  IN  AUTO- 
MOTIVE MAINTENANCE  HELPER  COURSE, 
by  Hilllaa  H.  Helae,  Baraett  Deataa.  aad  Alaa  A. 
Aadersaa.  Oct  62,  28p. 
Aray  Proj .  )j95  60  001 
APRO  Teehalcal  research  aate  127 

Uaelassified  repart 

Descriptarst   (•Military  persaaael,  Classi- 
ficatloa).  (•Maiateaaace  persoaael,  Per- 
faraaace  (Haaaa)).  (•Aptitude  tests,  Effae- 

tlTeaess).  Seleetiaa. 

Experiaental  tests— MechsBlcal  Kaewledge  (taals), 
Craftsaaa  Apti  tudeHiachaaies  ,  Craftsaaa  Apti- 
tade-Caastraetiaa,  aad  soTea  self-repart  persaa- 
ality  aeasures — were  adaiaistered  ta  saaples  af 
tralaees  ia  the  AutaaatlTo  Maiateaaace  Helper 
(MOS  630)  eoarae  at  three  traialag  ceaters.   TRe 
experiaeatal  tests  were  oTalaated  aad  caapared 
with  aperatiaaal  ACB  tests  far  eff ectlTeaess  ia 
predictiag  wrlttea  test  scare,  perfaraaace  test 
scare,  aad  cadre  estiaates  af  future  perferaaace 
ia  aa  Aray  assigaaeat.   The  ACB  AutaaatlTe  Ib- 
faraatlaa  Test  was  the  aast  hesTily  weighted 
test  ia  caapaaites  predictlTo  af  aspects  »t   sac- 
cess  ia  the  course.   Ia  predictiag  the  estiaatad 
Jab  success  criteriaa,  hawoTer,  the  experi- 
aeatal Mechaaical  Kaawledge  Test  aad  the  Crafts- 
aaa Aptitude  tests  were  saaewha't  aara  affae- 
tlTo  thaa  the  ACB  Mechaaical  Aptitude  Test, 
saggestiag  the  praalse  af  saeh  tests  ia  differ- 
eatial classlfieatiaa  far  aeehaaical  Jabs. 
(Aathor) 
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Division  23  -  PERSONNEL  AND  TRAINING 


A0-i12  6l^  OiT.   23.  5 

(TISTB/MS)  OTS  priet  •2.50 

B«ll  A*r*tyttMit  C«.,  B«ff«l*.  N.  T. 
OIVCLOPMKirr  of  visual  SIBOLATION  TECHNIOtlES  FOB 
ASTBONADTICAL  FLIGHT  TIAINING.   VOLOBE  I:   HIGH 
BBSOLOTION  TELEYISION;  ELECTBOMIC  PLANETAIIUB. 
Fiaal  rtpt..  Ji«  61-Biy  62, 
ky  T.  F.  BaMtakaflca.  A.  B.  Johasaa.  S.  C. 
Stapkaa.  aa4  B.  P.  Balpla.   Jaaa  63.  nOp. 
Caatraet  AF33  616  7802.  rrcj .  61U.  Tatk  61U05 
ABBL  TDB63  5i.  »•!.  1       Oaelataifia*  rapart 

Bapart  aa  Traiala«  Eqalpaeat.  Slaalatars.  aa4 
Taekaiqaaa  far  Air  Farce  Systaai. 

Dascriptartt   ("Space  fli«kt.  Tralaiaff  davicas). 
(•Space  aaviraaaeatal  caatfitiaai,  Siaalatlaa). 
Talavlilaa  display  lystaas.  Astraaaat let. 

A  pra«raa  ■«•  eaadaetad  ta  stady  extra  «ldeb«ad 

claaad  eiraait  talaviiiaa.  ta  axparlaaatally 
avalaata  available  kifk  raaalatiaa  elated  eirealt 
talavitiaa  aad  kiflk  fala  prajaetiaa  seraaat.  aad 
ta  davalap  a  tackaiqaa  far  tka  alaetraaic  geaara- 
tiaa  af  tka  ealastial  atar  field.   Tkeae  aabjeeta 
■are  telaatad  frea  tke  preblea  areas  recaaaeadad 
far  fartkar  ttady  aad  develapaeat  ia  tke  preliai- 
aary  pkase  ef  tkis  stady,  reparted  ia  Brigbt  Air 
Develapaeat  Divisiaa  Techaical  Report  60-756.  'A 
Stady  af  Tisaal  Siaalatiea  Tackaiqaes  for  Astra- 
aaatieal  Fllflfct  Traiaiag.*  Tka  state-ef-tke-art 
af  aidabaad  televisiaa  was  stadied  aad  perforaaaee 
frawtk  far  tke  aext  tea  years  is  predicted.   Tke 
axpariaaatal  avalaatiaa  af  a  20-ac  televisioa 
systea  led  to  a  greater  aadarstaadiag  af  tke  ca- 
pabilities aad  liaitatiaas  af  aidebaad  television 
systaas.  Tka  iavestigatiaa  af  klgk  gaia  projec- 
tiaa  seraaas  axaaiacd  tka  areas  ef  siaalatiea  ia 
■kick  tka  variaas  types  af  seraaa  aaterial  are 
■•St  asafal  aad  tkase  ia  akiek  fartkar  develapaeat 
is  aaaded  ta  realiie  tke  fall  poteatials  of  aate- 
rial dasigas.   Tke  develapaeat  ef  tke  electroaie 
gaaaratiaa  af  tke  celestial  star  field  deaoa- 
strates  tke  feasibility  ef  tke  electroaie  storage 
•f  digital  data  far  tka  dascriptiea  ef  visaal 
saaaas.   (Aatkar) 


AO-412  850     ttlT.   23 
(TISTB/BS)  OTS  price  $1.60 

Aray  Parsoaaal  lasaarck  offiea.  Office  af  tka 
Ckiaf  iesearak  aad  Davalapaaat,  Baskiagtoa,  D.  C. 

PtfDlCTION  OF  SUCCESS  IN  AOTOBATIC  DATA  PBOCESS- 
IN«  PiOGIABBINe  COORSE.  ,^   ^ 

by  Aaraa  Eats  aad  Rilllaa  B.  Balaa.   Oct  62.  9p. 
Aray  PraJ.  0J95  60  001 
AFBO  Taekaical  rasaarek  aata  ao.  126 

Oaelassifiad  repart 

Oascrlptorsi   (•Bllitary  parsoaaal.  Salaetiaa). 
(•Aptitada  tasts.  Ef factivaaaas) .  Prograaaiag 
(Caapatars).  Classif ieatioa. 

Tka  praseat  stady  was  aadartakaa,  at  raqaast  af 
tka  Slgaal  Sckool,  Fort  Boaaontk,  to  iaprava  sal- 
aetiaa of  aalistad  stadaats  ia  tke  Autoaatle 
Data  Praeassiag  (Fialdata)  Prograaaiag  couraa. 
Tkraa  Aray  Classif ieatioa  Battery  coapoaitas — 
tkaearreat  (1962)  Clerical  Aptitada  Area,  tka 
pravloas  eparatloaal  eoaposito,  aad  tke  Geaeral 
Taekaieal  Aptitada  Area,  a  logical  altaraata— 
vara  avalaatad  far  of faetivaaass  as  selectors 
far  tka  eaarsa.   Tka  IBB  Prograaaars  Aptitada 
Tost,  aa  iastraaeat  ased  at  tka  Sigaal  Sekaol 
far  salaetiag  prograaaar  traiaaas.  was  alaa 
laaladad  ia  tka  aaalysls.   Calidity  «as  assessed 
•gaiast  fiaal  eaarsa  gradas.   Nkila  tka  Pra- 
■raaaars  test  kad  tka  aaat  sabstaatial  validity 
(  r  aqaals  .67)  af  aay  siagle  aeasara  ia  tka 


stady.  tka  Caaaral  Taekaieal  (GT)  Aptitada  Area 
proved  tke  aost  effeetive  test  eeabiaatiaa 
(r  aqaals  .61)  far  salaetiaa  to  tka  AOPS  Pro- 
graaaiag eaarsa.   Basalts  sapportad  a  ekaaga  ia 
tke  aptitada  area  of  salaetiaa  to  tka  ADPS  coarse 
froa  CL  to  GT  «itk  a  eattiag  seora  af  110. 


AD-413  151     Div.   23.  28 
(TlSTB/BS)   OTS  priee  $3.60 

Naval  Sckaal  of  Aviatiaa  Bedieiae.  Peasaeola. 

Pla. 

REASONS  FOR  VOLUNTARY  NITHDRANAL  FROB  NAVAL 

AVIATION  TRAINING, 

by  Rasalle  K.  Aabler  aad  Evarette  R.  Baraatte. 

15  Bar  63,  32p. 

NSAB  Special  rept.  aa.  63  2 

Uaelasslfied  repart 

Deserlptarsi   ('Naval  aviatiaa,  Traiala'g). 
(•Naval  persaaael.  Traiaiag).  (•Traiaiag, 
rilgkt).  Bllitary  traiaiag,  Perfaraaaea 

(Baaaa). 

Bltb  alaar  exceptiaas  tke  fladiags  «ere  siallar 
ta  earlier  stadies  af  tkis  type.   It  was  deaoa- 
strated\tkat  aast  stadaats  drapped  becaase  ef 
aagatlve  attitades  taward  flyiag,  wklek  raaged 
frea  dislike  ta  disabliag  teasiaa.   Tke  caaals- 
siaaed  stadaats  reparted  slgalf Icaatly  fewer 
aaaflylag  caases  tkaa  did  cadeta.   Hi tk  respaet 
ta  pressare  frea  wives,  dlssatlsfactlaa  wltk 
lastraetors,  or  dlssatlsfactlaa  wltk  plpellae 
asslgaaaat,  tkese  were  aeatiaaad  by  a  aegllglble 
aaaber  af  stadaats.  Si  gal  f Icaatly  aare  DOR'S, 
kawever.  kad  kad  a  year  ar  aare  af  active  daty 
befare  repartiag  to  Peasacala  tkaa  did  tke 
traiaee  papalatioa  as  a  wkole.   '• Pear  perfora- 
aaee" aad  ••cfcaage  la  career  laterests*'  were 
tke  sMla  reasaas  for  drappiag  givea  by  tke  aon- 
pilat  aaval  aviatiaa  affieer  traiaaas.   (Autbor) 


AD-i13  X72 
(TISTB/ABS) 


Dlv.   23,  28,  16 
OTS  priee  $2.60 


Traiaiag  Researck  Lab..  U.  of  Illiaoii.  Urbaaa. 

TBO-CHOICE  CONDITIONAL  PROBABILITY  LEARNING  MITH 

BEANINGFUL  AND  NON-BEANINGFUL  STIBULI. 

by  Gleaa  I.  Hattoa,  Fred  E.  Fiedler,  Lawreace  B. 

Stolarow  aad  Harry  C.  Triaadit.  Oct  62.  17p. 

Teckalcal  rept.  ae.  9 

Caatraet  Near  I83i  36 

Uaclatsified  report 

Detcripvorsi   (•Learaiag,  Psyckology),  ('Psy- 
cology,  Learaiag),  Stiaalatioa,  Test  coastrac- 
tloa  (Pkysckology),  Correlatioa  teckaiqaes. 
Probability,  Traiaiag,  Bebavler,  Groap  dyaaa- 
ies,  Perforaaaee  tests. 

Aa  experlaeat  atiag  a  two-ckaice  coaditloaal 
probability  learaiag  task  was  reported.  Tke 
first-order  coaditloaal  probability  for  tka 


ckoice  tasks  was  keld  coastaat  at  .70/. 30.   Tke 
desiga  of  tke  experiaent  wai  a  2  x  ^  x  ^  Liad- 
qaist  Type  III  design  (Liadqaist.  1953).  A  set 
of  200  trials  aa  each  of  2  tasks  was  givea  aack 
S.   Oae  task  was  to  discover  tke  coaditloaal  ra- 
latioasblps  wltk  aeanlagfal  stlaali  (aaaas  aad 
adjectives).   Tke  second  task  was  to  discover  tke 
saae  relatioaskips  wltk  noa-aeaaiagfal  stlaali 
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tkaa  aa  tka  aaaaiagfal  task  altkoagk  tkey  aai 
ly  lapraved  ia  aack  task  aver  tke  200  trials 
One  passliag  fiadlag  was  tkat  tke  iaforaatioi 
group  gives  oaly  probability  iafaraatioa  aad 
cae-stiaalas  iaforaatioa  perforaed  sigaificai 
poorer  oa  tke  aeaaiagful  set  tkaa  did  tke  ao- 
foraatioa  eoatrol.   Tkis  was  iaterpreted  as  4#a- 


1. 

Uy 

ta- 


oattratiag  tke  detriaeatal  effect  of  testiag 
aaay  kypotkeses  la  sack  a  task.   Fiaally,  asy 
totic  data  were  diseassad  ia  teras  of  aatcbis 
pkeaoaeaa.   (Aatkor) 


A0-i13  52i 
(TISTB/BS) 


Div.   23 
OTS  price  ti.60 


Bekavioral  Selaacas  Lab..  Aarospaea  Badieal 

Div.,  Vrigkt-Pattarsaa  Air  Force  Rase,  Okie. 

THE  CHECKOUT  AND  BAINTENANCE  (CAN)  TRAINER: 

1.  INSTRUCTIONS  AND  PROORANS  FOR  USE, 

by  Eagene  R.  Hall.  Joka  A.  Bodrick,  aad  Paal 

llekard.  Jaaa  63.  ilp.- 

ABRL  Baaoraadaa  P39 

Oaelassifiad  report 

Oeseriptorst   r«Balataaaaea.  Traiaiag  davicHs), 
(•Traiaiag  device.  lastraetioa  aaaaals) , 
(•Baiataaaaca  aqalpaeat,  Elactroaies) .  Ckaeti^ 
aat  procedaras. 

Tkis  report  is  lataadad  priaarily  as  aa  aid  tl> 
tkose  asiag,  ar  plaaaiag  to  use.  tka  Ckackoat  lead 
Hsiataaaaca  (CAB)  traiaar.   Tke  report  providM 
i  brief  daserlptioa  of  tke  CAB  traiaar,  detailed 
Isstraetioas  for  its  oparatloa,  aad  tka' iastr^le- 
tioaal  prograas  prepared  for  ase  wltk  tka 
traiaar.   Tkase  prograas  taaek  ekeckout  procaf 
dares  aad  otkar  iaforaatioa  ralovaat  to  tke 
•peratioa  of  tka  radar  systea  asad  wltk  tke 
traiaar.   Tka  CAB  traiaar  was  davalopad  for  akji 
is  rasaarek  ta  iapreve  electroaie  aalataaaaca[ 
It  iaeladas  aa  AN/ASB-i  radar  boabiag  aaviga- 
tloaal  systaa,  special  alaetroaie  aqalpaeat  tf 
aake  tke  systea  faactioa  oa  tka  groaad,  a 
ipeeially  coastractad  device  for  preseatiag 
iBStructloas  to  a  stadeat,  aad  aqalpaeat  to 
aeasure  tka  stadaat's  perforaaaee.   Uadar  coaf 
trolled  coaditioas,  tka  CAB  traiaar  praseats 
taks  siallar  to  tkose  aaeaaatared  ia  tka  aaiaina- 
•aca  of  aodara  eoaplex  elaetroaic  systaas.   Tkase 
tasks  caa  be  asad  for  researck  oa  probleas  sue 
ti  deteralalag  tke  aajor  sources  of  diffiealt  r 
is  electroaie  aaiateaaaca.  deteralalag  tka  ba  i^ 
teekniquas  aad  devices  for  traiaiag  aad  aidia<| 
•lectroalc  aaiateaaaca  parsoaaal.  aad  develop  kg 
teckaiqaes  for  avalaatlag  tka  proficiaacy  of 
•erioaaal  parfaraiag  alaetroaie  aaiateaaaca. 
(Aatkar) 


*l>-i13  536     Div.   23 
(TISTB/ABS)  OTS  pri aa  $3.60 

Aray  Pariaaaal  Researck  Offiea.  Office  af  tka 

Ckief  Researck  aad  Develapaeat,  Masklagtaa,  D 

CtOUPING  ARBY  TRAINING  COURSES  BY  ARBY  CLASSIl(|. 

CATION  BATTERY  FACTORS, 

ky  Vllliaa  H.  Helae  aad  David  J.  Fitck. 

Oct  62,  26p. 

'roj.  0J95  60  001 

APIO  TRN128  Oaclasslfled  report 

Descriptors!   (•Persoaael  aaaageaeat, 

Clastlf  ieatioa),  ('Aray,  Personnel  aaaageaeij^) . 
('Test  aetkods,  Persoaael  aaaageaeat), 
Bllitary  persaaael,  Haaaa  eagiaeeriag, 
Selectlea,  Ackieveaeat  tests,  Aptitada  testij, 
latelligeaea  tasts.  Test  eaastractiea 
(Psyckalagy),  Tasts.  Traiaiag,  Data. 


^ERSONNEL  AND  TRAINING  -  Division  23 

Red-    Preseat  report  iaterprets  results  of  a  factor 
aaalysls  of  Aray  Classif icatiaa  Battery  (ACB) 
tests,  exteaded  to  75  BOS  criteria  (fiaal  grades 
la  ealisted  traiaiag  courses)  la  teras  of  test- 
Job  laterrelat ioasklps  aad  occupational  group- 
lags.   Of  tke  tea  Job  groups  lata  wkick  tke  75 
BOS  were  allocated,  aiae  were  well  differeatiated 
by  ACB  test  coabiaatioas  closely  reseabliag 
curreat  aptitada  area  selectors.   Validity 
pattersa  saggested  feasibility  of  clusteriag 
BOS  courses  for  classif icat ioa  purposes  oa  tke 
bails  of  teckalcal  level  at  well  as  oa  coateat. 
Acadealc  skills  were  found  to  play  a  part  ia 
saccess  ia  all  courses.   Results  of  tke  aaalysls 
were  iaterpreted  as  additioaal  guideliaes  for 
developiag  aew  ACB  aeasures  aad  for  eveataal 
recoBst itut ioa  of  tke  Aptutude  Area  systea. 
(Aatkor)  t. 


500 
P- 

i 


AD-A13  587     Div.   23.  30 
(TISTB/AAR)  OTS  price  $1.10 

Foreiga  Teck.  Div.,  Air  Force  Systeas  Coaaaad. 

Mrigbt-PattersoB  Air  Force  Base,  Okio. 

DEVELOPNENT  OF  SCIENCE  IN  SIBERIA  AND  IN  TBE 

FAR  EAST, 

by  B.  A.    Lavreat'yav.   3  Jaae  63,  9p. 

FTD  TT63  2Jl  Oaclassified  report 


Traas. 
1957. 


froa  Vestaik,  AN  SSSR.  Vol.  12,  pp.  3-7, 


Descriptors!   (•Scieatific  researck,  Agrical- 
ture),  ('Forestry,.  Scieatific  researck), 
Econoaics,  Industries,  Industrial  researck. 


Al)-i13  602     Div.   23 
(TISTB/AAR)  OTS  price  $16.50 

Foreign  Teck.  Div.,  Air  Force  Systeas  Coaaaad, 

Hrigkt-Pattarsoa  Air  Force  Base,  Okio. 

THE  FIRST  ASTRONAUTS  AND  THE  FIRST  SCOUTS  OF 

OUTER  SPACE  (Pervyye  Kosaonavty  i  Pervyye 

Razvedckiki  Kosaosa), 

by  B.  A.  Gerd  aad  N.  N.  Garovskiy.  23  Bay  63, 

258p. 

FTD  TT  62  1300         Unclassified  rapart 

Trans,  froa  Isdatel'stvo  Akadeaii  Naak  SSSR, 
Noskva.  pp.  1-198,  1962. 

Descriptors:   (•Astroaauts,  Traiaiag),  Selae- 
tioa,  Dogs,  Bokavior,  Clotkiag,  Feed,  Pkysiol- 
ogy,  Vibratioa,  Noise,  Hypoxia,  Closed-cycle 
ecological  systaas.  Space  fligbt. 


AD-^13  787    Div.   23,  1 
(TISTB/AAR)  OTS  price  $2.60 

BoeiagCo..  Seattle.  Bask. 

SAC  PERSONNtlL  ASSl-IBBLY  AND  CHECEODT  INTEGRATION 

PUN  -  kHITEBAN  AIR  FORCE  BASE. 

by  J.  N,  Nageley.  Jr.  13  Bay  63.  22p.  Docaaaat 

ao.  D2  12793  A 

Coatract  AFO^  6^7  938 

Oaelassifiad  report 

Descriptors:   (•Parsoaaal.  Chaekaat  procedaras), 
(•Ckeckout  procedures.  Persoaael),  Beapoa  sys- 
teas, Baiataaaaca.  Haadliag.  Caided  aissllas. 
Strategic  weapoas.  Strategic  Air  Coaaaad. 
Traiaiag. 
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Division  24  -  PHOTOGRAPHY  AND  OTHER  REPRODUCTION  PROCESSES 


AD-xn  S83     Div.   23 
(TISTA/NB)  OTS  prie*  $6.60 

Naval  Traiaiag  Device  Ceater,  Port  Nasbiagton. 

N   Y . 

DEVICES  UNDER  DEVELOPMENT.   THAINING  DEVICE 

GUIDE.  SUPPLEMENT  NO.  ^. 

Jaac  63.  1*.  Ckaage  page  aotice  ao .  5 

NAVEXOS  P530  2S1K5      Unelasilfled  report 

Tkla  revisioa  providet  added  Traiaing  Device  la- 
foraatioa  Skeats  list  of  revised,  deleted,  aad 
added  pages,  aad  a  corrected  List  of  Devices. 

Descriptors:   (*TraiaiBg  devices.  Naval 
persoaael),  (*Araed  forces  supplies,  Traiaiag 
devices).  Naval  procareaeat. 

levised  list  of  aaval  traiaiag  devices,  sapple- 
■•at  ao.  1 .  (Aatkor) 


24.    PHOTOGRAPHY  AND  OTHER 
REPRODUCTION  PROCESSES 


AD-il12  320      Div.  21,    30,  8 
(TISTE/JMS)  OTS  price  $1.60 

■iekigaa  U. ,  Cell,  of  Literature  Scieace  aad  tke 

Arts,  Aan  Arbor. 

A  POLSED  RAPID  FILM  ADVANCE  CAMERA, 

by  D.  Ek  DasioHtk  aad  0.  E.  Haas.   Jaly  63.  1 5p. 

Teckaieal  rept.  ao.  13;  Rept.  ao.  O3IO6  1 3T 

Ceatract  Noar122i23.  ORA  ProJ .  O3IO6 

Uaclassifled  report 

Deseriptorst   (•Caaeras,  Protoa  accelerators), 
(•Metioa  pictare  ftla.  Drives),  Electric 
■ators,  Caas,  Trigger  eircnits,  Soleaoids, 
Drive  sprockets,  Traasisters. 


carreace  of  aa  ev 

advaace  oae  fraae 

tkea  wait  for  tke 

after  soae  radoa 

tbea  be  repeated 

will  advaace  a  do 

■a tea,  which  i«  • 

tkaa  30  as,  tkus 

factor  of  tea  ia 

ever  coaveatioaal 

pictare  per  accel 

loped  wkick  w 

eat  la  a  pret 

of  fila  ia  a 

aext  eveat  w 

tiae  iaterbal 

ap  to  sevea  t 

able  fraae  (e 

pproxiaately 

allowiag  aa  i 

tke  rate  of  d 

eqaipaeat  wk 

erator  palse. 


ill,  after  tke  oc- 
00  accelerator, 

very  skort  tiae, 
kick  aay  occar 

This  cycle  aust 
iaes.   The  caaera 
igkt  sprocket 
1.5  ia.)  ia  less 
Bcrease  of  ap  to  a 
ata  accaaelatioa 
ick  obtaias  one 
(Aatkor) 


AD-412  656     Div.  2U 
(TISTP/FEM)  OTS  price  17.60 

llectroaic  Associates.  lac,  Princeton,  N.  J. 
AN  ANALYSIS  OF  PANORAMIC  PHOTOGRAMMETRY  USING  AN 
ANALOG  COMPUTER  MODEL  FOR  ERROR  DETERMINATION, 
by  A.  E.  Rogers  aad  D.  Bassoa.  Dec  62.  67p. 
Ceatract  N0w62  0851C 

Uaclassifled  report 

Deseriptorst   (•Aerial  pkotograpky.  Aerial 
eaaeras),  (•Mappiag,  Errors),  (•Panoraaic 
eaaeras.  Positioa  fiadlag),  (•Pkotograaaetry , 
Aaalog  coapaters) ,  Geoaetry,  Eartk,  Scaaaiag, 
■otioa,  Filas,  Exposare,  laages,  Matheaatical 
•■alysis,  Coapaters,  Pkotograpkic  processors. 


Tke  qaaatitative  effects  of  steady  state  and 
dyaaalc  errors  ia  caaera  orieatatloa  and  positioa 
oa  distaaces  ia  a  paaoraaic  pkotograpk  are  aaa- 
lyxed  aad  calculated.   Error  curves  plotted  as 
eoatiauous  fuactioas  of  scaa  aagle  are  preseated 
for  aaay  diverse  coadltloas  allowiag  tke  deter- 
aiaatioa  of  pkotograaaetric  error  at  all  poiats 
of  a  paaoraaic  pkotograpk.   Tke  effect  of  IMC 
error  is  coapated  wkile  tke  qaaatitative  effects 
of  eartk  carvatare  aad  refractioa  are  saaaarlxed 
la  a  Uaiversal  Carve.   Tke  problea  of  deteraialag 
tke  orieatatloa  of  a  caaera  froa  poiats  appeariag 
ia  a  pkotograpk  is  exaaiaed.   Several  aaalog  aad 
kybrid  (digital-aaalog)  sckeaes  for  solatioa  of 
tke  orieatatloa  problea  are  suggested.   (Autkor) 


AD-412  777     Div,   2^,  J,.    25 
(TISTM/AHS)  OTS  price  |1.60 

Palerao  U.  (Italy)  . 

MICROWAVE  AND  OPTICAL  EXPERIMENTS  ON  PUHB^AND 
DOPED  SILVER  HALIDES  CRYSTALS  WITH  A  VIEM  TO 
ELUCIDATING  THE  ROLE  OF  IMPURITIES  AND  DISLOCA- 
TIONS IN  THE  PHOTOGRAPHIC  PROCESS. 
Fiaal  teckaieal  rept.  1  Dec  61-30  Nov  62. 
1v. 
Ceatract  DA91  S91BUC2065 

Uaclaasified  report 

Descriptors:   (•Silver  coapouads,  Halides), 
lapurities.  Crystals,  Copper,  Copper  coapouads, 
Cklorides.  Broaides.  Cadaiua,  Radiatioa  daaage. 
Absorption,  Optical  properties,  Deasity,  Elec- 
troas,  loas,  Siagle  crystals.  Microwaves, 
Pkotograpky,  Illuaiaatioa. 


A0-i13  338     Div.   2A 
(TISTP/MA)  OTS  price  $3.60 

Floreace  U.  (Italy). 

RADIATION  FROM  A  CHARGED  PARTICLE  IN  UNIFORM 

STRAIGHT  MOTION  THROUGH  A  PERIODIC  SET  OF 

DIELECTRIC  PUTES, 

by  A.  M.  Sckeggi.  Mar  63,  32p.  Teckaieal  aote 

a*.  5 

Great  AF  E0AR62  103 

AFCRL  Rept.  ae.  63  168     Uaclassifled  report 

Descriptors:   (•Charged  particles,  Motloa), 
Refractive  iadex,  Matkeaatical  aaalysis,  Elec- 
troaagaetic  fields,  Scatteriag,  Velocity, 
Fuactioaal  aaalyais,  Cereakov  radiatioa. 
Dielectric  filaa. 


Tke  exact  solatioa  is  givea  of  tke  pr 
traasitioa  radiatioa  produced  by  tke 
a  charged  particle  tkrougk  aa  arbitra 
of  dielectric  slabs  separated  by  vaea 
ExpressioBS  for  tke  eleetroaagaetic  f 
for  tke  radiated  eaergy  kave  beea  foa 
aore  goBeral  tkaa  tkose  givea  by  Gari 
expretsiOBi  givea  ia  tkis  report  are 
aaterial  slabs  of  arbitrary  refraetlv 
for  velocities  of  tke  particle  wkick 
below  or  above  tke  Cereakov  tkreskold 
electric  coasidered.   (Autkor) 


ADH13  378     Div.  2A,    2,  30 
(TISTA/VGM)  OTS  price  $9.60 


oolea  of 
passage  of 
ry  auaber 
■a  spaces, 
ields  aad 
ad  which  are 
byaa.   The 
valid  for 
0  iadex  aad 
caa  be  either 
for  the  dl- 


Meiter  Associates,  lac,  Mashiagtoa,  D.  C. 

DIGITAL  DATA  ARCHIVAL  SYSTEM  FOR  NIMBCS  SATKLLITI. 
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PHOTOGRAPHY  AND  OTHER  REPRODUCTION  PROCESSES  -  Division  24 


Fiaal    rept., 

by   S.    Meiser   aad  I.   Stela.    31    May   63.    113p. 

Caitract  Cwbiai75.   Task   2 

Uaclassifled   report 


la    the    aear   fatare   a   NIMBUS   Satellite   will 
seat    late   orbit    to   collect   data   oa   global    wttjather 
coaditioas.      This   satellite    represeats   a    siteaif- 
Icaat   advaace    over   the   earlier  TIROS    serlesL 
siace    it   will    travel    ia  a    polar   orbit   aad    b^ 
earth    orieated    to  give   eoatiaaoas   data    covettage. 
This    will    be    la   the   fora   of    photographic    iabges 
of   dead   cover  with   suppleaeatal    iafrared    in^or- 
aatioa    to   provide   a   coapreheasi ve    record    of    upper 
ataospherie   coaditioas.      This    report    is    priaarily 
coaceraed  with   the    laforaatioa   collected    by   the 
caaera   soasors   aad   traaaaittod   back   to  eartk   by 
teleaeteriag   liaks.      It    is   especially  coaceraed 
with    the   stady  aad  developaeat    of   aa  archival 
syatea   for   storiag   this    laforaatioa   ia   the    dig- 
ital   fora   resultiag   froa   the   exteasive   coapijter 
processiag   prograa.      This    study   iacludes    aa 
aaalysis    of    probleas   eacoaatered    ia   storiag  nig- 
ital    iaforaatioa   for   loag   periods    of    tiae,    ^^e 


access    requireaeats    of    the    poteatial    scieatific 
user   aad    the    ''state   of    the    art*'    of    storage    and 
retrieval    systeas   at    this    tine.       (Author) 


AD-413    532  Div.       24 

(TISTP/MA)    OTS    PRICE  $5.60 

Technical    operations    Inc.,    Burlington,    Mass. 
THE    EFFECT  OF   RADIATION   RLFLECTtD    FROM    THE 
CEILING   ON    THt   DOSE   RUE   MITHIN    STRUCTURES, 
by    Jokn   F.    Batter    and    Joseph   D.    Velletri. 
Apr   63,    50p.    TO    B63    2  5 

Contract   OCO  OS62   K.    Subtask    1111A   (foraerly 
proJ.    1101) 

Uaclassifled    report 

Descriptors:      (*Electroaagaetic    wave. 
Detectors),    Materials,    Ceiling,    Dose   rate, 
Celli««tors,    Concrete,    Iron,    Nuaerical    netkeds 
and    procedures.    Photons,    Albedo. 

An    experiaent    was   designed    to    estiaate  tke   effect 
of   ceiling-scattered   radiation   on    the   dose   rate 
within    a    structure.      Ueasureaents   of   the  contri- 
butions   as    a    function   of   tke    solid    angle    sub- 
tended  by    tke  ceiliag    as   viewed    froa   a   detector 
are   coapared   to   results   calculated   using    albedo 
data.      Tke   total    aagaitude  of  eel li ng-ski ae 
radiation    is    found    to    be    siailar    to    tkat    of 
skysklne   radiatioa.    (Autkor) 


1S7 


Division  25  -  PHYSICS 
25.   PHYSICS 


A0-i11  760     01 f.   25.  9 
(TISTH/TC6)  OTS  price  11.75 

r«l]rt«ckaie  Int.  af  Brooklys,  N.  Y. 

■IXINC  PIOBLIHS  VITH  CHIMICAL  UACTIONS. 

ky  Vlet«r  Zakkay  aad  Egoa  Kraasc.  Jaaa  63.  55p. 

Caatraet  Ar33  616  7661.  PraJ.  706*.  Taik  706i  01 

AIL  63  109  Uaclataifiad  rapart 

Ociarlptarai   (Mir.  Mixtaraa) ,  (*Hjdrag«B. 
■ixtarai),  (•■ixtaraa,  Ckaalcal  raaetiais), 
Caabattiaa,  Caiai,  Diffaaiaa,  Sapariaaie 
flaw,  Aaradyaaaie  eharactaristie. 


Aa  iavatt igatiea 
•al  raactioa  for 
aaatad.  Firit  a 
raaatiaa  pradact 
b«  dataraiaad  al 
^aaatitlas  ia  tk 
frasaa  eaadltioa 
af  coBcaatratiaa 
•tafaatiaa  taapa 
•f  tva  eaaxial  J 
raaetiaa  ara  pra 
aaad  ia  ardar  ta 
•ftcad  af  tka  fla 
flaaa  skapat  aad 
Plaally,  dataila 
far  variaai  boaa 
■Itk  tba  tkaorat 


of  tarbalaat  Bixiag  witk  ckaai- 
Air— Hjdrogaa  Bixtaras  ii  pra- 
a  ««al]rilt  ia  givaa  vkaraby  tka 
a  far  flalta  raaetiaa  rates  aaj 
aag  •traaaliaas,  provided  tke 
e  flew  field  of  aixlag  aader 
■  are  kaow.   Tkea  aeaaareaeats 
a,  presaarea.  Teloeities,  aad 
ratarea  aloag  tke  eeaterliae 
eta  witk  aad  witkoat  ckealcal 
seated.   Tbesa  Beasareaoats  are 

deteraiae  tke  flew  paraaaters 
ae.  aad  also  ia  ealaalatiag 
er  e^ailibriaa  coaditiaas. 
d  flaaa  skapes  are  iacfladed 
dary  coadltioas  aad  coapared 
ical  predictiOBS.  (Aatkor) 


A0-i11  762     DiT.   25 
(TISTP/MFA)  OTS  price  |8.10 

■estiagkoasa  llectric  Corp.,  Pittsbargh,  Pa. 

LONG  LIFE  CLOSED  LOOP  lOiO  BESEARCH  AND  DEVEL- 

OPIENT  UNIT. 

iBteria  scleatific  rapt.  ao.  5.  15  Har-15  Jaae  63 

15  Jaae  63.  U. 

Coatract  AF33  657  8311 

Uaclassif led  report 

Oescriptorst   (*>agaetek]rdrodyBaaics,  Space 
propalsioa) ,  X-ray  diffractioa  aaalyiis, 
■etallograpky,  loaisatioa.  Refractory 
aaterials,  Geaerators,  Electrical  properties. 
Tests,  Flaid  flow,  Oesiga,  Hardaess,  Measure- 
aoat,  Pboteaeters,  Power  sapplies,  Taatalua, 
Capacitors,  Vaporixatioa,  Ablatioa,  Ducts, 
lecoabiaatioa  reactioas.  Dissociation. 


Tke  aajar  altiaata  advaatage  of  aa  MHO  power 
geaaratiea  systea  for  ase  ia  space  steas  froa 
its  ability  to  operate  at  extteaely  high  teapera- 
tares,  thereby  affordiag  appreciable  savings  ia 
welgkt.   In  a  space  power  plant,  tke  power 
oatpat  per  aait  weigkt  of  tke  systea  is  of 
priae  iaportaaea  aad  tkis  aay  well  be  the 
decisive  factor  ia  favor  of  MHD.   Higker  top 
teaperatares  perait  kigker  rejection  teaperatures 
and  as  a  result  lower  weigkt  of  the  radiator 
which  is  oftea  oae  of  the  heaviest  coapoaents  in 
a  space  power  systea.  (Author) 


AD-i11  763      DiT.   25.  33 
(TISTP/RLG)  OTS  price  U.60 

SKF  ladustries  Inc.,  Philadelphia.  Pa. 

STUDY  OF  THE  VIBRATION  CHARACTERISTICS  OF 

BEARINGS. 

Progress  rept.  ao.  8,  1  Juae-31  July  61. 

31  Jaly  61.  8p.  AL6ILO31 

Coatract  N0bs78552.  ProJ .  NR071  200;  V3 

Daclassified  report 


Oeseriptoi^si   (•Beariags.  Vibratioa),  Roller 
beariags.  Bxperiaeatal  data.  Loadiag 
(■echaaics),  ■easureaeat.  Velocity.  Theory. 
Test  equipaeat,  Bead  spectrua,  Resoaaace, 
Tests,  Nicrostracture. 


Tke  effect  of  t 

oa  tke  radial  v 
octave  baada  is 
of  6305  beariag 
at  varieas  load 
spectra  of  6322 
were  recorded  f 


ke  aaaber  of  roUiag  eleaeata 
ibratioa  spectrua  expressed  ia 

showa  experiaeatally.   Vibratioas 
s  ia  axial  directioa  were  studied 
s  aad  speeds.   Radial  vibration 
,  6312.  6305  aad  6203  beeriags 
er  deteraiae tioa  of  outer  riag 
resoaaaces;  coaparison  to  tkeory  is  aade. 

ctra  were  takea  skewing  tke  fiae 
6305  aad  6312  beariag  vibratioa 
statas  of  proeureaeat  of  beariags 
aoetk  raaaiag  ckaracterist ics 
ler  beariags  and  saa 1 1  ''Aaead- 
gs)  is  reported.   Waviaess 

large  roller  beariag  races  are 
aewly  iastalled  vertical  wave- 
bed.   Soae  experieaces  gaiaed 
as  of  tke  newly  iastalled  large 
iea  tester  are  reported.  (-A-atkor) 


Narrow  bead  spa 
structure  of  a 
spectrua.   Tke 
witk  iapreved  s 
(botk  large  rol 
aeat  3* '  bearia 
aeasareaeats  oa 
reported  aad  a 
aeter  is  descri 
duriag  trial  ra 
beariags  vibrat 


A0-i11  782     OiT.   25 
(TISTP/MFA)  OTS  price  $.75 

KlectroBies  leseareb  Lab.,  U.  of  Calif.,  Berkeley, 

INTENSITY  MEASUREMENTS  FOR  OPTICAL  MASIR 

APPLICATIONS. 

by  Nilliaa  F.  Kolbe.  22  Apr  63.  17p.  63  6 

Great  DA  ARO  D31  12*6151 

AROO  3323  2  Uaclassif i' J  report 

Descriptors!   (•Lasers.  Tkeory),  (•lateasity, 
Measureaent) ,  Pkotoelectr ic  effect,  Calibra- 
tioB,  Ligkt,  Brigktaess,  Pkotoaul tipl iers, 
Seasitivity,  Liae  spectrua,  Spectrua  aaalysers, 
Eaissivity,  Coatiauous  spectrua.  Flash  leaps. 
Photoaeters,  Atteaaatioa,  Tungsten,  Optics, 
Blackbody  radiatioa. 

The  experiaeatal  deteraiaation  of  absolute 
iateasities  of  visible  aad  aear-visible  light 
sources  is  considered.   A  photoelectric  aethod 
was  used,  incorporeting  a  Jarrell-Ash  3.*-aeter 
Ibert  Spectrograph  aad  a  tuagstea  strip  filaaeat 
laap  as  a  staadard  source.   Calibratioa  curves 
coveriag  the  spectrua  froa  3500  to  11,000 
AngstroBs  were  obtaiaed  relatiag  the  source 
brightness  Bdaabda)  to  the  photoaul  t  ipl  ier 
eurreat  I(laabda)  for  the  spectrograph  used. 
The  preliainary  aeasareaeats  aade  indicate  that 
the  aethod  is  reesoaably  accurate  ia  deterainiag 
the  relative  iateasities  of  verious  spectral 
liaes  of  a  givea  source,  but  only  aoderately 
successful  in  deteraining  absolute  intensities. 
Soae  aethods  for  iaproving  the  latter  are 
considered.  (Author) 


AD-411  78*     Div.   25,  2 
(TISTP/RLG)  OTS  price  $5.60 

Naval  Ordnance  Test  Station,  China  Lake,  Calif. 

SOME  DYNAMIC  CHARACTERISTICS  OF  ROCKS. 

by  Nerner  Goldsaith  aad  Carl  F.  Austia.  May  63, 

3*p. 

NAVHEPS  Rapt.  8117}  NOTS  TP3205 

Uaclaasified  report 

Descriptors:   (*Rock  (Geology),  Dynaaics), 
(•Shock  waves.  Move  t ransaission) ,  (•Loadiag, 
lapact  shock).  Explosion  effects,  Tests, 
Preparation,  Velocity,  Propagatian,  Scattering, 
Transferaat ions,  Seisaic  waves.  Microscopy, 
Bibliographies,  Strain  gages,  Aluainua  alloys, 
Experiaental  data,  Matheaatical  aodels.  Statics, 
Rods. 


IM 


i 


A  study  was 
ef  palsas  pr 
loading  in  a 
saaples  were 
carA  aad  tea 
that  reprodu 
that  expecte 
Balllsticall 
of  3/*-iach 
loag  were  sa 
spherical  an 
of  hardened 
about  3,300 
the  speciaen 
cording  ef  t 
of  the  resul 
perforaed  on 
sise  to  esse 
resulting  fr 
of  the  rod. 
of  the  pulse 
of  the  velid 
geologic  sub 
A  further  de 
of  the  saapl 
plished  by  a 
which  correl 
results.  (Aa 


aade  ef  the  transaission  and  de< 
educed  both  by  iapact  aad  axplei 

rock  classified  as  a  dierite. 

chosen  aad  prepared  with  auffi< 
ted  under  identical  coadltlons 
cibility  of  results  coaparable 
d  In  aetallic  systeas  was  obtaii 
y  suspended  Hopkinson  bars  of  dl 
dlaaeter  and  approxiaately  22  in 
bjected  to  longitudinal  iapact  I 
d  flat-ended  cylindrical  project 
ateel  at  aa  initial  velocity  of 
in/sec.   Strein  gages  attached  t 
a  at  varieua  stationa  peraitted 
he  ahape  aad  velocity  of  propagi 
teat  wave.   Siailar  experiaeats 

aa  aluainua  alley  bar  of  Ideati 
as  the  aagnitade  ef  the  dlaperal 
oa  the  three-dlaensional  characi 

The  nature  of  the  transferaat i4 

during  passage  peraits  as  asset 
ity  ef  various  aodels  proposed  1 
staaces  ia  the  field  of  seisaolc 
tailed  atudy  ef  the  iaternal  rei 
es  to  such  pulse  passage  was  acctqa- 
eans  ef  aicroscopy  and  static  tej^ts, 
ated  very  well  with  the  dyaaaic 
thor) 


AD-ill  799     Div.   25 
(TISTA/LSK)  OTS  price  $6.60 

Araold  Eagineeriag  Developaent  Center,  Arnolll 

Air  Force  Stetion,  Tenn. 

ROCKET  HEAT  TRANSFER  MEASURING  DEVICES  AND 

TECHNIQUES, 

by  S.  Mehofer.  Jaly  63,  53p.  ,. 

Contract  AF*0  600  1000,  ProJ.  6950,  Task  69)1)06 

AEDC  TDR63  93  Uaclassified  report 


Descriptors:   (•Base  flow.  Heat  transfer) 
(•Heat  traasfer,  Measureaent),  Instruaent 
Caloriaeters,  Theraol  radietioa.  Exhaust 
gases.  Rocket  aeters. 


Aa  iavestigati 
devices  aad  to 
for  rates  ia  t 
Missiles.  A  s 
to  aeasure  tot 
rates,  and  a  b 
■easure  radiaa 
have  beea  used 
the  siaplifyin 
the  past  with 
coasiderable  e 
report  was  to 
writing  a  gene 
function  of  ti 
Aa  experiaoBta 
■uffle  furaace 
rate,  was  coad 
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results  of  the 
that  heat  tran 
reasoaable  ace 
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are  utilised  i 
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presented  in  t 
apply  to  other 
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he  base  areas  of  ro 
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al  (coBvective  aad 
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t  heat  rates.   Siai 
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ae  ebout  the  heat  s 
1  prograa  utilisiag 

to  achieve  a  kaewn 
acted  to  deteraine 
al  aaalysis  used  he 

experiaeatal  progr 
sfer  rates  aay  be  a 
uracy  providing  bas 

aad  good  eagineeri 
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iastraaeats  aad  tec 
his  report  should, 
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>le 


fiad    suit  i| 
ing   heat    t    aas- 
cket-poweri!il 
r   was    selected 
radiaat)    h4fet 
s    selected  ko 
lar    instrufirnts 
aas;    however, 
is   as    usedl  ia 
ay    result    In 
h    takea    in>  this 
e   heat    rat^   by 
uatioa    as 
easing    unii,. 

a   box-typ 

source    he 
the   accurasDr    of 
reia.      The 
ea    illustrifted 
easurcd   wi 
ic    f uadaaeiijtals 
ng    practic  s^ 
siga.      Ia 
hniques   as 
ia    geaeral 
as.    (Author) 


i 


AD-*n  800     Div.   25.  8.  U 
(TISTE/PAI)  OTS  price  $2.60 

Servoaechanisas  lac,  Geleta,  Calif. 
ARMY/NAVY  INSTRUMENTATION  PROGRAM  ORGANIC  Ftt-* 
TUNNEL  EMISSION  INVESTIGATION. 
Final  rept.,  1  Sep  62-17  Feb  63, 
by  Gordon  N.  Steele.  Mar  63.  27p.  SMIR63  1 

Uaclassified  report 


PHYSICS  -  Division  25 

Subcoatract  to  Douglas  Aircraft  Co.,  lac, 
EI  Seguado,  Calif.,  Coatract  Noar107600. 

Oescriptorst   (*01eleetric  filas,  Orgaaic 
coapounds).  (*OrgaBic  coapouads.  Dielectric 
filas),  (•Seaicoadactor  devices.  Orgaaic 
coapouads).  Field  eaissioa,  Traasistors, 
Tunnel  diodes.  Metal  filas.  Solid  state 
physics,  Manuf acturiag  aethods.  Van  de  graff 
generator.  Polarization,  Electric  fields. 
Electrical  properties.  Vapor  platiag.  Vacuua 
apparatus. 
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by   Victor   Gillnsky    aad   Ooaald   OuBeis.    July   63. 

17p.    Meao    ae.    RM   3696    PR 

Contract  AF*9  638  700 

Unclassified  report 

Descriptors:   (•Plasaa  escillatieas.  Resonance), 
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Rensselaer  Polytechaic  Inst.,  Troy,  N.  T. 
ANALYSIS  OF  DYNAMIC  EFFECTS  OF  ADDED  MASS  AND 
INITIAL  STRESSES  TO  ELASTIC  SYSTEMS. 
Final  rept.  1  Nov  55-31  Oct  60, 
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AroSR  373  Oaclassificd  report 

a«tcrlpt»rBt      (•Str«is*i.    Aaalytis).     (•Strae- 
taraa,    Dyaaaiea),    latal    plataa.    Baaaa    (Strae- 
taral),    ■•■braaat,    Vlbratlaa,    Stabllit*. 
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AND  PRESSURES. 
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RADIATION  FROM  A  UNIFORMLY  MOVING  DISTRIBUTION 
OF  ELECTRIC  CHARGE  IN  AN  ANISOTROPIC.  COMPRES- 
SIBLE PLASMA. 

by  H.  S.  Taan  and  S.  R.  Saskadri.  2  Hay  63.  21p. 
Tackaical  rapt.  ao.  ^10 
Coatract  Noar186632.  ProJ.  NR371  016 

Oaclaaaified  report 

Daseriqterst   ("Plasaa  aediaa.  Have  traas- 
aissira).  (•Carenkev  radiation.  Excitation). 
Foarier  analysis.  lategral  traasforas.  Eqaa- 
tioas of  state.  Gases.  Electrons.  Frequency, 
Partial  diffaraatial  eqaatioas.  Fanctions, 
Pr'ipagatioa.  Hagaatie  fields.  Elaetroaagnet ie 
aavoa.  Velocity. 
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plasaa  of  iafiaita  extend  are  investigated  for 
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field  is  iapressed  externally  throughout  the 
aediaa.   Tke  liaaar  distribution  of  ckarge  and 
its  direction  of  aotion  are  assuaed  to  be  paral- 
lel aad  perpendicalar.  respectively,  to  the  dl- 
rectioB  of  tke  external  aagnetie  field.   Of  the 
two  possible  aodas  of  waves  of  saall  aaplitude, 
aaaaly.  the  aodified  electroaagnet ic  aode  aad 
tka  aodified  plasan  aode.  the  uniforaly  aoving 
charge  distributioa  excites  the  aodified  plasaa 
aode.   The  aaittad  radiatioa  has  no  fraqaeacies 
lass  than  tke  plasaa  frequency.   For  a  partica- 
lar  value  of  tke  ratio  of  the  gyrotropic  to  the 
plasaa  freqaeacy.   For  a  particalar  valaa  of  tha 
ratio  of  tka  gyratrepic  to  tha  plasaa  frequency 
af  tba  electrons,  the  freqaeacy  aad  the  angular 
speetrua  of  the  eaitted  radiation  are  deter- 
aiaed  for  two  values  of  tha  velocity  of  tka 
ckarge.  (Autkor) 
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by  Charles  B.  Root  and  Bernard  A.  Burke. 

U  Dec  62.  30p. 
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AFCRL   63    172  Unclassified    report 
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■ITRE  Corp..  Bedford,  Mass. 

ELASTIC-PLASTIC  ANALYSIS  OF  CENTRALLY  CLAMPED 

ANNULAR  PLATES  UNDER  UNIFORM  LOADS. 

by  Francis  H.  French.  Dec  62,  41p.  Rept.  no.  ^62 

Contract  AF33  600  39852,  ProJ.  607 

ESD  T0R^3  398  Unclassified  report 
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Nartk  Caroliaa  State  Coll..  Sckool  of  Physical 
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by  Morton  Loaengrub.  1  June  63,  18p. 
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Unclassified  report 
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aatical  analysis).  Integral  equatioas.  Stresses, 
Elasticity. 
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AD-411  955     Div.   25 
(TISTP/MFA)  OTS  price  $3.60 


Science  Lab.,  U.  of  Illiaois, 

IN  HELIUM-KRYPTON  AND  HtilLIUM- 
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Coord  ioated 
Urbana. 

ATOMIC  PROCESSES 
XENON  MIXTURES. 

by  C.  L.  Ckea.  June  63.  31p.  R171 
Coatract  DA36  039AMC02208.  ProJ.  3A99  25  OO4 

Unclassified  report 

Descriptorst   (•Heliua  group  gases.  Atoaic 

properties).  (•Pressure.  Measureaeat ) , 
Heliua,  Krypton,  Xeaon.  Plasaa  pkysics. 
Microaaves.  Gas  ioaization,  Electrical 
coBductance,  Differential  c  s    sectioa. 
Attenuation,  Scattering.      y  sckeaes. 
Electron  density. 

Tke  aoaeatua  traasfer  eollisioB  frequency  of 
tkeraal  electrons  aitk  neutrals  in  a  decaying 
plasaa  establisked  in  keliua-krypton  and  heliua- 
xenon  aixtures  of  knoan  proportions  Here  aeasured 
by  aicroaave  iaterferoaeter  at  gas  taaperatures 
of^200  to  600  K.   Mobilities  of  Kr  and  Xe  in 
heliua  and  in  their  respective  parent  gas  hava 
also  been  deteraiaed,  froa  tke  ckaracteri stic 
tiae  constaats  of  tke  electron  daasity  decay 
aeasured  ia  tke  afterglON  ia  tke  aixtures  at 
Ioa  pressures,  to  be:   au(Kr-*^  ia  Ha)  •  2.02  * 
1.2  ca2/volt-sec.  au<Kr-t^  ia  Kr)  «  1.01  ±    0.06. 
aa(Xe-f  ia  He)  -  18  *  1.1  aad  au(Xe-«^  in  Xe)  - 


Division  25  -  PHYSICS 


0.99  *  0.03  •t'-JOC  K.   A  study  of  tke  prcttiire 
dcpcadtBct  of  tko  ckaractoriatic  tiao  coaataati 
of  tko  olctroa  doasity  doeay  at  fixed  ratios 
•f  kryptoa  to  koliaa  aad  xoaoa  to  koliaa  coa- 
eoatratioaa  yialds  tkt  tkrot  body  coaversioa 
fraqaaaey  of  atoaic  kryptoa  aad  xoaoa  ioas  to 
tkoir  rtspoctivo  aolocalar  ioas.  (Aatkor) 


A0-i11    968  Di* 


A0-i11    968  Dl».      25 

{TISTf/«L6)    OTS   price    $11.50 


Staaford  U.,  Calif. 

HEAT  TRANSFER  IN  A  RECIPROCATING  HOLLON  CYLINDER 

PARTIALLY  FILLED  HITH  A  LIQUID. 

ky  Joka  E.  Bask.  Apr  63,  1i3p.  Tecknieal  rept. 

80.  56 

Ceatraet  Noar22523,  ProJ.  NR096  3i2 

Uaelasslfied  report 

Oeseriptorsi   (•Heat  traasfer,  Pisteas), 
Cooliag,  lateraal  eoabastioa  eoglaet,  Detiga, 
Liqaids,  Aaalysis,  Natkeaatical  aodelt,  Tkeraal 
eoadactivity.  Coaveetioa,  Experineatal  data, 
Cerrelatioa  teekaiqaes,  Equations,  Diesel  ea- 
giaes,  Pkotograpks,  Fluid  dyaaaic  properties, 
Teaperatare,  Oils,  Sodiaa,  Rater. 
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AO-411  974    Div.   25.  30 
(TISTa/BR«)  OTS  price  |1.25 

laperial  Cell,  of  Scieaee  aad  Teck.,  London 

(Ct.  Brit.). 

A  VERSATILE  APPARATUS  FOR  THE  STUDY  OF  REFRACTORY 

IHDEX  FIELDS  IN  GASES. 

ky  F.  J.  Neiaberg.  Feb  63.  33p. 

Ceatraet  Ar33  616  7022,  ProJ.  7013,  Task  7013  0<i 

AIL  63  i5  Oaclassified  report 

Report  00  lesearck  ia  Ckeaieal  Energetics. 

Oeseriptorsi   (•Gases.  Refractive  index), 
(•Optical  iaatruaeats.  Desiga).  laterferoaeters, 
Seklierea  pkotograpky.  last raaeat at ioa. 

A  relatively  iaexpeasive  optical  systea  is  de- 
scribed akiek  is  capable  of  iaterferoaetry, 
defleetioa  aappiag.  skadoagrapky  and  the  entire 
raage  of  seklierea  recording.   It  is  easy  to  set 
ap.  requires  oaly  aiaor  adjustaents  to  convert 
it  froa  one  function  to  another  and.  when  de- 
sired, caa  fulfill  several  of  tkea  siau It aneoasly. 
Its  eoastractloa  is  discussed  aad  illustrated  by 
a  variety  of  records.   (Autkor) 


by  0.  S.  Villars.  Juae  63.  34p. 

NOTS;  NAVMEPS  Kept.  no.  TP  3227;  8134 

Unclassified  report 

Oescriptorst   (•Coabus t ioa.  Free  radicals). 
(•Free  radicals,  Coabustion),  (•Stability,  Free 
radicals).  (•Quaatua  aechanics.  Free  radicals), 
lategral  equations,  Prograaaing  (Coaputers) , 
Spin,  Electrons.  Bonding,  Atoaic  orbitals, 
Cheaical  reactioas.  Oxygen  coapounds.  Hydro- 
gen coapounds. 
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A>■l^^    982     Div.   25.  10,  4,  30 
(TISTI/EJH)  OTS  price  $3.60 

Naval  Ordaaace  Test  Statioa,  Ckiaa  Lake,  Calif. 
QUANTUM  RECHANICS  OF  H02.  1.  GROUP  THEORY  AND 
COORDINATE  TRANSFORMATIONS, 

*  142 


AD-411    988  Div.       25 

(TISTP/RFA)    OTS    price   11.60 

Qaeen'sU.,    Belfast    (Gt.    Brit.). 

THE    DIPOLE    POLARIZABILITY   OF   MEMBERS   OF   THE 

LITHIUM    SEQt'ENCE, 

by  M.  R.  Flannery  and  A.  L.  Stewart.  1963,  12p. 

Grant  AF  E0ARDC61  16 

APCRL  63  699  Unclassified  report 

Oescriptorst   (•Llthlua,  Polarisation),  (•Atqaic 
orbitals,  Functional  analysis),  Det eral nant s. 
Measnreaent,  Dlpole  aoaents.  Perturbation  tbe- 
ory.  Electrons. 

The  dlpole  polariiabi li ti es  of  noraal  Li,  Be,  and 
P  kave  been  deterained  using  perturbed  and  unper- 
turbed wave  functions  of  tke  open  skell  type.  The 
result  for  llthiua  alpha  '  25.1  x  10  to  the  -24th 
power  cu  ca  is  In  agteeaent  with  previous  theo- 
retical estlaates  but  slightly  In  excess  of  the 
aeasureaent  alpha  >  22  *  2  x  10  to  the  -24th  power 
ea  ca  of  Chaaberlatn  and  Zorn  (1963).   (Author) 

AO-411  993     Div.   25 
(TISTP/RLG)  OTS  price  $5.60 

Aeronautical  Instruaeata  Lab.,  Naval  Air  Oevelop- 

aent  Center,  Johnsville,  Pa. 

VIBRATION  PICK-UPS  THEORY  AND  CALIBRATION. 

by  Lloyd  G.  Blades.  24  June  63.  1v. 

NADC  AI6310  Unclassified  report 

Descriptors:   (•Hoaitors,  Tests),  (•Vibration, 
Turbojet  eagines).  Aircraft,  Effect iveaess , 
Theory,  Test  equipaent.  Test  equipaent  (Elec- 
tronics). Vibrators  (Mechanical),  Frequeacy, 
Aaplifiers,  Indicator  lights.  Errors,  Electric 
terainals.  Calibration.  Teaperature.  Measure- 
aeat.  Velocity.  Seasitivity.  Analysis. 

This  report  contains  techoical  inforaatioa  coa- 
eerniag  the  theory,  testiag,  and  characteristics 
of  vibratioB  type  pick-ups  iatended  for  use  on 
turbine  type  aircraft  engines.   Test  results  on 
soae  typical  vibration  pick-aps  aad  test  equipaent 
are  included.   (Author) 


AD-412  253     Div.   25 
(TISTP/JP)  OTS  prlee  |5.60 

Califorala  last,  of  Teck.,  Pasadeaa. 
RADIATION  DUE  TO  THE  RADIAL  MOTION  OF  A  CON- 
DUCTING SPHERE  IN  A  MAGNETIC  FIELD, 
by  Gialio  Veaesiaa.  Juae  63,  43p.  Rept.  no.  «($  25 
Ceatraet  Noar22028 

Uaelasslfied  report 


Descriptors!  (•Plasaa  oscll latioas,  Matkei 
ical  aodels),  (•Naelear  explosioas,  Blectrt 
aagaetie  fields),  (•Terrestrial  aagaetisa, 
Plasaa  oscil latioas) ,  Plasaa  pkysies,  Magaa 
fields.  Electric  carreats,  Spkeres,  Electr 
eeaductaace.  Saperaerodyaaaics,  Partial  dl 
eatial  eqaatioas,  Boaadary  valve  probleas, 
Oscillatioa,  Eaergy,  Electroaagaet ie  waves, 
Plasaa  aediaa,  Vacaaa. 
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AD-412    276  Div.       25 

(TISTP/MFA)    OTS    price   $2.60 

Space  Sciences  Lab.,    General    Electric  Co., 

Pkiladelpkia,    Pa. 

EFFECT   OF   MICRONAVE   RADIATION   ON    THE    IONIZED  ^AS 

BEHIND    A   STRONG   NORMAL    SHOCK    NAVE, 

by    K.    T.    Yen.      July    63,    19p.      Rept.    ne.    I63SOMO 

Contract    AF30   602   1968 

Uaclaasified   report 

Deserlpterst       ('Skock    waves.    Microwaves),    (fbas 
ionisatien,    Pkasaa   aediua).    Nuaerical    analyi^s. 
Propagation,    Reflection,    Gas    flow,    Tkeraody - 
naaics.    Pressure.    Density,    Teaperature,    Heal 
ing,    Equatioaa   of    atate.    Energy,    DifferentI 
equations. 

study   of   the   interactioa   betwee  1 
d    a    fally-lonised    gas    behind    a 
wave   is   preseated.      The   geverala) 
equations   derived   by    a   quasi-ste  itfy 
used    to   obtain    tke   non-diaeasioa  il 
d   iategrated   to   yield   the    ••firs;| 
f    tke   aoaentua    and    energy    equatiilis. 
aadtl    relation    is   derived    froa  wMci 
llibrlua    statp   of    the    ionised    ga| 

Ionisatien    is    seen    to    increase   the 
riua  density,    while  aicrowave   he  ik- 
reduce   its   value.      It    Is    farther 
eras;   choking   of   the   ionised   gas 
ritical    aicrowave   power    level, 
action    of    the   Mach    nuaber    ahead    oT 
e,    the   reflection   coefficient    of 
,    and   tke   ionisatien   potential    ar- 
ras  of   tke   aeutral    gas    teaperatari 
skock   wave.      (Aatkor) 


AO-412   277  Div.      25,    15 

(TISTP/MFA)    OTS    price   $9.60 

Johns   Hopkias  U. ,    Baltiaore,    Md. 
CLUSTER-EXPANSION  CORRECTIONS   TO    THE   DEBYE- 
HUCKEL    PAIR-CORRELATION    FUNCTION    FOB    IONIZED 
GASES. 

Technical    rept.    no.    1, 

by  Charles   F.    Hooper,    Jr.    Juae  63.    112p. 
Ceatraet   Noar24857,    ProJ.    NR012   304/8   13   62 

Unclassified   report 
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PHYSICS  -  Division  25 

Oescriptorst   (•Plasaa  aediaa.  Distribution 
tkeory),  (•Gas  iealsatlen.  Analysis),  (•Cer- 
relatioa teekaiqaes,  Punetlons),  Line  spec- 
traa,  Particle  spectra,  Bessel  faactions. 
Pearler  aaalysis.  Integral  transforas.  Elec- 
tric fields.  Particles,  lategratloa,  Elec- 
troBS,  Skleldlag,  Pertarbatlon  tkeory. 
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AD-412  292     Div.   25 
(TISTP/RLG)  OTS  prlee  $.75 

Soutkaaptea  U.  (Gt.  Brit.). 

THE  RESPONSE  OF  A  MODEL  STRUCTURE  TO  NOISE. 

PART  II  CURVED  PANEL. 

lateria  rept. 

May  63.  21p. 

Ceatraet  AF61  052  504,  ProJ.  7351.  Task  735106 

ASD  TDR62  706.  pt.  2   Uaelasslfied  report 

Oescriptorst   (•Noise,  Meckaaies).  (•Paaels. 
Curved  profiles).  Skeets,  Vibratioa,  Vector 
aaalysis,  Pressare,  Tkeory,  Soaad,  Eaergy, 
Stresses,  Model  tests,  Frequeacy,  Experiaeatal 
data.  Aaalysis. 
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AD-412  302     Div.   25 
(TISTP/MH)  OTS  price  $11.50 

High  Velocity  Lab..  U.  of  Utah,  Salt  Lake  City, 

RAVE  FRONT  SOLUTIONS  IN  LINEAR  AND  NONLINEAR 

MEDIA. 

by  C.  U'CDeraott  aad  Neil  P.  Bailey. 

May  63.  1v.  Tecknieal  rept.  UU  12 

Contract  AF04  694  259 

BSD  TDR63  131  Unclassified  report 


Descriptors:   (•■eckanical  waves, 
(•Elasticity.  Solids).  Stresses. 
Digital  coaputers,  Straia  gages, 
Partial  differeatial  eqaatioas. 


Propagation) , 
Measureaeat, 
Algebra, 
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A  st«47  ■•!  aa^*  of  plaie,  cylladrical  aad 
tykarieal  vava  fraati  ia  llaaar  aad  aoallaaar 
■•dia  caasad  bjr  aitkar  a  eoaitaat  valoeity  or 
eoastaat  prasiara  lapaet  eoadltloa.   Tha  elaial» 
eal  aava  o^aatioaa  war*  aaaljiod  aad  ttroit 
tiaai  aroa  tlaas  valaeity  (SAV)  was  foaad  to  bt 
eaaataat  at  tha  wavo  froat.   This  allawad  re- 
daeiaf  tlio  wavo  froat  solatloas  to  liaple  alga- 
bra.   Strata  gage  ■aaiareaeats  aero  aaed  to 
verify  the  tkeory.  (Aatkor) 


A0-i12  308     Dlv.   25 
(TISTI/IJH)  OTS  prlea  11.10 

Plttikargk  U. .  Pa. 

INVBSTI«ATIONS  OP  VIBRATION-IOTATION  LINE 

STIIN«TRS  AND  flOTHS  IN  RCl  AND  HI. 

Plial  rapt., 

ky  «Ullaa  Baaesck.   Nay  63.  11p. 

Caatract  AP19  60i  6138.  PraJ.-8603.  Task  86033 

APCIL  63  667  Oaelaaslflad  report 

Dascriptars:   (•Cklaridea,  Spectra  (lafrared)). 
(•ladldes.  Spectra  (lafrared;),  ('Spectra 
(lafrared).  Halldei),  (•■olecalar  apectros- 
cepy.  Halidei).  (•Abstracts,  loleealar  spec- 
troscopy) .  Atoalc  spectroscopy,  Klaetic 
tkeery,  Absorptloa  spectra,  laterferoaeters. 
Cases,  HydrefOB  eaapaaads,  Vlbratloa, 
■etatlaa. 


A0-i12  313     DlT.   29 
(TISTP/JP)  OTS  price  91.60 

Naval  lesearck  Lab.,  Vashiaftea,  D.  C. 
TIANSIISSION  OF  tDBY  USER  LIGHT  THR006H  HATEI, 
by  J.  A.  Carele  aad  6.  L.  Kaestrlck.  18  Jaae  63, 

11P. 

PraJ.  liOOi  02  U2   5152 

NIL  lept.  ae.  59i1     Oaclasslfied  report 

-  Descrlptersi   ("Lasers,  naderwater  light), 
("Hater,  Llgkt  traasBlsslaa) ,  laby,  Atteaaa- 
tlaa,  Scatterlag. 


Tbe  atteiaatlaa  coefflcleats  of  filtered  Pot 
liver  water  were  aeasared  at  tke  raby  laser 
laagtk,  69^3A,  aad  at  three  waveleagths  in  t 
greea  reglea  of  the  spectraa  where  tke  atten 
tlaa  Is  aear  the  aialaaa.  The  tests  were  co 
dacted  la  sita  at  the  David  Taylor  Hodel  Bas 
The  path  af  the  light  beaa,  which  was  at  a  d 
af  2.2  a,  was  varied  froa  6  to  36  a  la  the  1 
light  observatioas  aad  froa  15  to  73  a  for  t 
greea  light  observatioas.  Narrow-baad  filte 
were  ased  to  restrict  tbe  passbaad  of  the  sy 
aad  the  field  of  view  of  the  receiver  was 
Halted  to  1.2  degrees.  The  atteaaation  coe 
flcleat  ebtaiaed  at  69i3A  was  .005i5/ea  and 
valae  ebtaiaed  at  i900A  was  .00086/ca.  Evide 
was  foaad  for  seae  saall  particle  scattering 
As  aa  aaderwater  light  soaree,  the  raby  lase 
is  severely  haadlcapped  by  the  fact  that  its 
ealsslea  eccars  at  a  wavelength  which  is  hig 
atteaoated  by  water.   (Aathor) 


AD-412  324     DlT.   25 
(TISTP/HH)  OTS  price  |7.60 

Celaabia  0.,  New  York. 

LONGITUDINAL  IHPACT  OP  A  SBMI-INFINITE  CYLINDRICAL 

VISCOELASTIC  SHELL. 

by  R.  B.  Testa  aad  H.  H.  Blelck.  Jaac  63,  65p. 

Teckaical  rapt.  ao.  16;  Rept.  aa.  CU2  630NR266 

34CB 

Coatract  NaBr26634,  ProJ .  NR064  417 

Oaclasslfied  report 
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Dascriptars:   ("lapact  shock.  Elastic  shells), 
(•Vlscoelasticity,  lapact  shock),  (oElastic 
skells,  Vlscoelasticity),  Heabraaes,  lategral 
traasforas,  Naaarical  aaalysis.  Stresses, 
Cylladrlcal  bodies.  Rods,  Vibratioa. 


Tke  re 
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AD-412  325     Div.   25 
(TISTI/TCG)  OTS  price  92.60 

Massachusetts  Inst,  of  Tech.,  Caabrldge. 
THE  THERHAL  CONDUCTIVITY  OF  NITROGEN  AND  ARGON, 
by  Robert  G.  Viaas  aad  Frederick  G.  Keyes. 
Jaly  63.  22p.  FroJ.  Sqaid  TR  HIT34P 

Oaclasslfied  repart 

la  cooperatioa  with  Vlrgiala  U..  Charlettesvllle. 
Coatract  Noar-362300.  ProJ.  NI098-038. 

Descriptors:   (•Nitrogaa,  Tharaal  eaadaetlvity) , 
(•ArgoB.  Tharaal  eaadaetlvity),  (•Tharaal 
coadactivity,  Gales),  Prossare,  Daaslty, 

Tables. 


AD-412  326     Div.   25 
(TISTH/REB)  OTS  price  $2.40 

Mississippi  U.,  Uaiversity. 

THE  EFFECT  OF  LIGHT  MOLECULES  ON  VIBRATIONAL 

RELAXATION  IN  OXYGEN. 

Teckaical  rept., 

by  F.  D.  Sklelds  aad  K.  P.  Lee.  18  Jaly  63, 

22p. 

Coatract  Noar3078  00 

DBClassiflod  report 

Report  OB  Tkeraal  Relaxatloa  Processes  la  Gases. 

Descriptors:   (•Gases,  Molecalar  properties), 
(•Oxygen,  Molecalar  properties).  Molecules, 
Soaad,  Absorption,  Velocity.  Neasureaeat, 
Hydrogen,  Oeuterlua,  Heliua,  Relaxatloa 
tiae,  Teaperature,  Vibration. 
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AD-412   361  Div.      25,    9 

(TISTP/MFA)    OTS   price   |2.60 

Cdk»BAll  Aamaik*..  al^-B  a      -a.  w 


hf. 

fiDS- 


IMINATIM 


Coraell  Aeroaautical  Lab..  lac.  Baffalo.  N 

EXPERIMENTS  ON  SHOCK  RELAXATION  IN  PARTICLE 

PENSIONS  IN  A  GAS  AND  PRELIMINARY  DETER 

OF  PARTICLE  DRAG  COEFFICIENTS. 

by  George  Rudiager.   Jaly  63,  17p.   ProJ.  SQpflO 

ProJ.  NR09e  038 

Oaclasslfied  report 


la  cooperatioa  wltk  Vlrgiala  U. ,  Ckarlottesvl 
Coatract  NoBr362300. 


Descriptors;   (aSkock  waves,  Tkeery),  (•Sk^fck 
tubes.  Particles).  Viscosity.  Deasity,  Prei V 
sure.  Velocity,  Electrostatics,  Flald  flow, 
Drag,  Particle  trajoctorlas. 


A  skock-tub 
flow  coadit 
tkrougk  a  s 
a  gas.   lit 
tea.  tke  dr 
filled  wltk 
kaown  coapo 
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recorded  by 
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(Aatkor) 
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AD-412   362  Dlv.      25,    4 

(TISTM/REB)    OTS   price   $3.60 

Coraell    Aeroaaatical    Lab.,    lac.,    Buffalo,    N. 

TRANSIENT   HEAT-TRANSFER   MEASUREMENTS   OF  CATALttlC 

RECOMBINATION    IN    A   STEP-FUNCTION    FLOM   OF   ATOM 

OXYGEN.  ' 

lateria   rept.. 

ky   A.    L.    Myersoa.      Aag  62,    33p.    APU12A2 

Coatract  AF49  638   782 

AFOSR   3203  Uaclassified   report 

Descrlptersi       (•fecoablnatioa    reactioas. 
Heat    traasfer).    (•Oxygea.    Recoabiaatioa    reac- 
tioas),   (oHeat    traasfer,    Moasaroaeat) , 
Reslstaaee   tkoraoaeters,    Fllas.    Catalysis, 
Ataas,    Sarfaces,    Platlaaa,    Subsoaic   flow. 


Beat    traasfer  aeasureae 

tkla-fila  rasistaace  tk 
siaaltaaeoasly,  eatalyt 
traasieat  kaatiag.  Tke 
■itk  ailliaecoad  resola 
iterp-fuaetioa  of  atoalc 
labsoaic  flow.  Tke  dif 
because  of  tke  akort  re 
•ad  are  tkas  ia  sigaifi 
behavior  deteraiaed  by 
ttchnlqaes.  Difference 
keat-traasfar  rate  as  a 
■oted  for  coBditioaed  a 
(arfaces.      (Aatkor) 
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se  traBsieats  are  observed 
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spoase  tlaa  of  tke  prob 
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tka  extaat  steady-stat* 
s  ia  tke  bebavior  of  tk 

fuBctioa  ef  tiae  ar« 
ad  BBCoaditioBad 


PHYSICS  -  Division  25 


AD-412  406 
(TISTM/BRN) 


Div.   25 
Ots  price  |1.60 


Kaasas  State  U.,  Maakattan. 

»m  «I,?L"^^  TRANSFER  BETNEEN  A  FLAT  PLATE  AND  A 

PULSATING,  IMPINGING  JET, 

Fiaal  rept..  26  Mar  59  -  31  Aug  62. 

by  Ralpk  G.  Nevies  aad  Herbert  D.  Ball.  1  j..  63. 

•  4p. 

Coatract    No.    DA-23-072-0RD-U1 5   AROD   Prcject   No 
2327;    KEES  Project   No.    2280  '' 

AROD   2327-2 

Uaclassified  report 

Descriptors.   CMetal  plates.  Heat  traasfer). 
(•Cooliag.  Mater  iapi.geaeat) .  CHater  iapi.g*. 
aeat.  Jets).  Experiaeatal  data.  Disks.  Copper. 
Steaa,  Eatkalpy.  Flla  cooling.  '^^      ' 


AD-412-409     Div.   25 
(TISTP/MH)   OTS  price  |1.60 


Brown  U.,  Providence,  R.  I. 

EQUILIBRIUM  OF  EXTENDED  DISLOCATIONS  MITHIN  EDGE 

DISLOCATION  DIPOLES. 

Gilaaa,  A.  E.  Head.  Jaaa  63, 
BO.  5 


by  H.  S.  Cbea,  J.  J. 
Hp.  Teckaical  rapt. 
Caatract  Noar56232 


Uaclassified  report 


Descriptors:   (•Crystal  lattice  defocta. 
Elasticity),  ('Crystal  structure.  Fracture 
(Mockaaics)),  Sarfaea  teaslea.  Metallic 
crystals. 

It  is  skowa  tkat  extoaded  edge  dislocatioas  toad 
to  coatract  iato  uait  dilocatioas  wkea  tkey  are 
ceapoaeats  of  a  dipole  (pair  of  opposite  sigas). 
If  tke  kalf-widtk  of  aa  isolated  exteaded  dis- 
location Is  s,  rapid  coatract  begias  wkea  tke 
dipole  glide-plaae  space  becoaes  less  tkaa  abeat 
2S.   (Aatkor) 


AO-412  421      Div.   25 
(TISTP/JP)  OTS  price  $8.60 

Coraell  U. ,  Itkaca,  N.  Y. 

THE  PHOTOIONIZATION  CROSS  SECTION  OF  NEON  FROM 

80A  TO  600A, 

by  D.  L.  Ederer.  Jaae  63.  95p.  Teckaical  rept. 

ao.  10 

Coatract  NoBr40137,  ProJ.  NR017  625 

Unclassified  report 

Descriptors:   (•Neoa.  Pkotoelectric  effect). 
(•Molecular  spectroscopy.  Neon),  (•Absorption 
spectra.  Ultraviolet  radlatioa),  (•Gas  dis- 
ckarges.  Ultraviolet  radiation).  Pkotoelec- 
troas.  Pkotoas.  loaixatioa  poteatials. 

Coateats  i 

Tkeory  of  tke  pkotoelectric  effect 

Experiaeatal  procodares 

Pkotoaetric  aeasureaeats  wltk  a  aoraal  aad  a 

grasiag  iacldeace  spectrograpk 
Tke  aeasareaeats  wltk  tke  GM  coaater 
Tke  treataeat  of  data  aad  tke  discassioa  of 
error 
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AD-i12   129 
(TISTP/HLC) 


Dl*.      25 
OTS  price   |1.60 


■•••ackatett*    Imt.    of   Teck.,    Caabrldge. 
■ACNKTIC    STODIKS    OF    IMADIATKO   HEMATITE    CRTSTALS. 
Aaaial    tachaieal    rtpt. 
by    Rabart    E.    O^ilvla.    22    Jaly   63.    13p. 
Caatract    NaarlSil    BA,    PraJ.    NR031    686 

Oaclasslfiad   rapart 

Daacriptarat      ("Aat irarraaa«aatlta,    Siagla 
cryttala).     (•Crystal    lattlca   defects,    Ferra- 
■agaetita).    ■•faatle   prapartiet.    Traatitlaa 
teaperatare.    Hasaetlc    aoaentt.    laparitlei, 
Aaisatrapy.    riaxas    (Fasiaa).    Myaterasls, 


AO-412  i58 
(TISTI/IU) 


01«.      25.    i 
OTS  prlca   $i.60 


Air   raraa  Caabrl4«a  Raaaarcb   L«ba.,    Bedfard, 
■•sa. 

A   LITERATURE    SURTET    OR   THE    PURIFICATION    OF 

ELECTRONIC    lATERIALS, 

by   A.    F.    Arala«taa.    G.    F.    Dlllaa,    aad    R.    F. 

■Itcball.    Jaaa   63.    36p. 

PraJ.  5620 

AFCRL  63  160  Oaclaaalfled  repart 

Oaaeriptorai   (•Sealcoadactar.  Matarlala), 
(•Blbllegraphiet,  Sealeoaductor) .  (•Parlflca- 
tlaa,  Sealcoadacters) ,  (•Electraalea,  Hate- 
rlala).  Alaalaaa.  Aatlaaay,  Araeaie.  Blsauth, 
Baraa.  Cadalaa,  Calllaa.  Caraaalaa,  ladiaa. 
Lead.  Nafaesiaa.  Mercary,  Phaspharas,  Selaalaa, 
Sllleaa,  Saifar,  Tallarlaa,  Tla,  Zlac. 

Tbls  repart.  the  aecond  la  a  series  aader  the 
gaaaral  title  af  parif Icatlaa,  Is  a  literature 
aarrey  ea  the  parlficatlea  procedures  applied  to 
alaateea  eleaaats  aaad  la  the  electroaie  ladustry. 
There  la  aa  addltlaaal  sectlaa  aa  the  attaiaaeat 
af  stelchloaetry  la  caapaaad  aaaicaaductors  by 
the  ladaatry  and  a  suaaary  chart  of  the  probable 
best  parlflcatioB  procedure  for  each  eleaeat. 
(Aathar) 


10-^12  i6l 
[TISTP/FEi) 


DlT.   25.  8,  6 
OTS  price  |2.60 


Naval  Applied  Seleace  Lab.,  Brooklyn,  N.  Y. 

PORTABLE  SURVEY  METER  FOR  MEASUREMENT  OF  X-RAY 

HUARDS  ASSOCIATED  MITIi  RAOAI  (X-RAY  HAZARD 

METER). 

Progreas  rept.  ao.  4, 

by  C.  Ckrlstlaason,  L.  Nackay  aad  E.  Daffy. 

28   Jaaa  63,    1*. 

Sabprojaet    SF011    05  0^.    Taak  6007 

NASL   Rept.    ao.    5115  i   2.    Pt.    12 

Uaclasslfled   repart 

Daaerlptorat      ('X  raya,   Hasarda).    ('Radar 
palsas,    X   rays),    (•Detectors,    X   rays),    Selntll- 
latlea  counters.    Phosphorus,    Energy,    Dose 
rataa.    Magnetic    fields,    Measareaent,    Shielding, 
Electroaagaetie    fields.    Metals,    Tables,    Thick- 
aess.    Electric    fields.    Circuits,    Photoaulti- 
pliers.    Absorption,   Copper. 


lavestigatiaas  af  varleas  techaique 
for  aeasureaent  of  pulsed  x-radiatl 
dar  established  tke  scl atl llatioa  t 
tke  aest  feasible.  Research  on  var 
tloa  phoaphora  resulted  in  the  deve 
unique  dual-phosphor  selatl llatioa 
Utilising  an  RCA  6199  PM  tube  aad  t 
phor  (wafers  of  Pilot  B  aad  luclte 
silver-activated  slae  sulphide)  eae 
eace  for  effective  eaergiea  of  20  K 
is  achieved  to  within  ■t'  or  -  15^. 
(5,    50,    500    and    5000  ar/hr)    are   pro 


s    aad  aetheds 
on    froa   ra- 
echaique   to   be 
ious    scintllla- 
lopaent    of    a 
detector. 
he   dual    phea- 
loaded  with 
rgy   ladepead- 
ev   ta   1.3  Mev 
Four   raagea 
vided    to    aeas- 


mf  pulsed   X-ray   doaaa   froa  radara.      For   a  radar 
(1    aicroaec    pulse  width,    200   pps   repetltlea   rata) 
the    instruaent    can   aeasure   peak   X-ray   doae   rates 
of    25,    250,    2500    aad   25,000   r/hr   without    aatara- 
tien.      The   lastruaent    Is    Insaaaltlve   to   alcro- 
wave    radlatlaa    la    the   X    bead    region   up    to    50 
■1 lllwatta/sq   ca    aad    to   aagaetlc    fielda   up    to    one 
gaass    at   30  Ke/a.      The   probe   la   provided  with 
arc-over    protectloa.       A   prototype   aodel,    under 
develepaent    by    the   Material    Laboratory,    la 
deacribed.      (Author) 


AO-412  ^62 
(TISTM/REB) 


Div.   25,  8 
OTS  priee  $3.60 


Hughes  Aircraft  Co.,  Culver  City,  Calif. 

ANALYSIS  OF  FAILURE  MECHANISMS  WITH  HIGH  ENERGY 

RADIATION. 

Quarterly  rept.  ao.  1,  1  JaB-31  Mar  62, 

by  C.  B.  Schoch  aad  V.  R.  Hoaaold.  1  Apr  62,  32p. 

Contract  AF30  602  2596,  ProJ .  5519,  Task  551902 

RADC  TDa62  269         Uaclassified  report 

Deseriptorst   (*Seaicoaductors,  Radiatioa 
daaage),  (•Diodes  (Seaicoaductor) .  Failara 
(Hechaaics)) ,  Geraaaiua  alloys,  Silieaa  alloys. 
Naclear  aagaetlc  resoaaace,  Paraaagaetic  reso- 
aaace.  Tracer  stadies,  Nautroa  activatloa,  Aaal- 
ysls.  Surface  properties,  Gaaaa  rays. 

d  to  aaalyxe  aad 
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high-eaergy  radia- 
aoaths  of  this  coa- 
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fects  of  gaaaa 
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tools  for  analysis 

such  as  nuclear- 
n-paraaagaet ic  res- 
ad  will  be  applied 
le.   (Author} 
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AD-A12    503  Dlv.       25,    2 

(TISTP/MFA)    OTS    price   $4.60 

Towne   School    of  Civil    and   Mechanical    Engineering, 
U.    of   Ponsylvaala,    Philadelphia. 
THEORY  OF   MECHANICAL    BEHAVIOR   OF   HETEIOGENEOUS 
MEDIA, 
,_by   Zvi    Hashin.       July    63.    39p.    Technical    rept. 
ao.    3 
Coatract   Nonr551    ^2,    PreJ.    NRO64  ^58 

Unclassified   report 

Descriptors!      (•Crystals.    Mechanical    proper- 
tiea),    (•Elaatlclty.    Analysis),    Statlatieal 
aechaalea,    Straasas,    Polarisation,    Tensor 
analysis.    Phase   atudles.    Viscosity.    Coatinuua 
aechanica.    Theory.    Blbliographiea,    Shear 
stresses.    Crystal    latticea.    Plasticity, 
Aal aotropy. 
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as  which   f 
e    regarded 
vlor   of    ea 
ss-straln 
I    contlaui 
dl aplaceae 


diapl 
her) 


thoda  and  raaults  are  reviewed  In 
redlction  of  bulk  aechanical 
heterogeneous  aedia.  la  teras  of 
perties  aad  geoaetry  of  consti- 
era  heterogeneous  aediua  is  here 
a  aixtare  of  discrete  hoaogeneous 
era  regions  that  are  large  enough 

as  contlnua.   The  aechanical 
ch  phase  is  known  in  teras  of 
relations  and  at  phase  interfaces 
ty  eoaditions  on  stress  vectors 
ata  (or  velocities)  are  specified. 


AD-412  506     Dlv.   25 
(TISTP/MFA)  OTS  price  #10.10 

Ysle  U.,  Observatory,  New  Haven,  Conn. 

COULOMB  INTERACTIONS  IN  A  STRONG  MAGNETIC  felELD. 

laterla  teehaleal  rapt., 

by  Robert  Geldaaa  aad  Ladwlg  Ostar.  May  63,  117p. 

Coatract  AF33  616  7271,  ProJ.  7073,  Task  7^73  01 

ABL  63  90  Uaclasalfled  report 

Report  aa  Raaaarcb  la  Plaaaa  Dyaaaics. 

Deseriptorst  (•Cyclotron  waves,  Charged 
Dartielea),  (•Magaetic  fields,  Aaalysis) 
(•Plasaa  aediua,  LI aa  speetrua).  Eaissiv 
Tensor  saalysls.  Particle  trajectories, 
port  properties.  Scattering,  Polynoalals 
Probability,  Diffusion. 


Froa  the  adlabatic  spectral  line  theory  of 
Lindhola  and  the  generalised  quantua  treatfbat 
ef  pressara  effects  by  Anderson,  we  derive  La 
expression  for  the  ealsslon  speetrua  of  cyclo- 
tron radiatioa  froa  free  charged  particles  In 
typical  plasaa  situations.  After  adapting  the 
foraalisa  to  sccount  for  the  continuous  nai  lire 
of  the  eaergy  states  parallel  to  the  aagneUc 
field,  and  after  including  the  energy  depei 0ence 
of  the  dlpole  aatrlx  eleaent,  one  obtains  ihl f t 
sad  half-width  values  for  the  cyclotron  line  in 
the  case  of  a  strong  aagnetic  field.  Extei||ion 
to  the  weak  field  case  can  then  be  aade  in 
plausible  aanner.  resulting  in  the  ordinarj 
Ceuloab  croas  section  for  vanishing  aagnetl 
field  atreagth.   (Author) 

AD-412  526     Div.   25 
(TISTP/MFA)  OTS  price  $4.60 

Harylaad  U. .  College  Park. 

LOCALIZED  MODE  DETECTION  BY  MEANS  OF  THE  MOUS- 

BAUER  EFFECT. 

by  Alvla  David  Dinhofer.  Jane  63.  39p.  Technical 

rept.    ao.    312 

ftraat    AF    AF0SR62   46 

AFOSR    5139  Oaclasslfiad   report 

t 

Doctoral  thesis. 


Descriptors:   ("Crystal  lattice  defects. 
Vibratioa).  (•Mossbauer  effect.  Light). 
Syaaetry  (Crystallography),  Phonons.  Equ 
tioas,  Atteauation,  Green's  function.  Si 
crystals,  Oscillatioa,  Operators  (Mathe- 
■ailcs).  Absorption,  Propagatioa,  lapurit 
Perturbation  theory,  Photons,  Brillouin 
tones,  Electroaagaetie  fields. 
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*D-412  546 
(TISTM/AMS) 


Dlv.   25.  U 
OTS  price  $2.60 


Spectrolab  Ibc..  North  Hollywood,  Calif. 
DESIGN  AND  FABRICATION  OF  OPTICAL  FILTERS 
USER  FREQUENCY. 
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PHYSICS  -  Division  25 

Quarterly  progress  rept.  no.  1,  11  Feb-9  May  63, 
by  Saauel  J.  Holnes  and  Noel  Bowaan.  2^  May  63, 

Contract  AF33  6570  9216 

Unclassified  report 

Descriptors:   ("Optical  filters.  Narrowband), 
Theory.  Lasers.  Mica.  Dielectric  filas.  Reflec- 
tion, Optical  properties.  Absorption,  Vapor 
plating,  Data,  Mave  transai ssi on .  Matheaatical 
analysis,  Manufacturing  aethods,  Zinc  coa- 
pounds,  Sulfides,  Interference,  Pressure, 
Vacuua  apparatus.  Design. 


In  approaching  the  task  of  f 
narrow  band  interference  fil 
has  directed  its  efforts  dur 
towards  the  understanding  of 
effects  of  fila  inhoaogeniti 
rials,  the  conditions  under 
posited  fila  is  prepared  hav 
a  pronounced  effect  on  its  o 
Therefore,  the  effects  of  pr 
tion  rates  were  studied.   Un 
relatively  large  area  have  b 
staat  pressure  at  5  x  1/100, 
it  is  felt  that  even  better 
obtained  at  pressures  below 
Also,  because  the  aaount  of 
sulfide  filas  varies  with  th 
soae  effort  was  devoted  to  f 
at  which  to  deposit  the  fila 
aaouat  of  absorptioa.   Preli 
proven  that  a  rate  of  approx 
stroat/sec.  will  produce  fil 
sorbing  in  the  visible.   (Au 
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AO-412  551      Div.   25.  15 
(TISTP/FEM)  OTS  price  $2.60 


North  Caroliaa  State  Coll.,  Raleigh. 

PRIMARY  RESONANT  OSCILLATIONS  OF  A  CONSERVATIVE 

SYSTEM  NITH  TRO  DEGREES  OF  FREEDOM. 

Master's  thesis, 

by  Grover  Karl  Harabrod.  1963,  25p. 

Uaclasslfled  report 

Descriptors:   (•Noalinear  systeas,  Resoaaace) 

(•Oscillation,  Springs),  Haraoalc  oscillators! 
Trigonoaetry,  Operators  (Ma theaat ics) .  Dif- 
ferential equatioBS,  Analysis  of  varlaace. 
Trajectories,  Oaapiag,  Traasf oraations. 

The  free  oscillatioas  6f  an  idealized  systea 
coasistiag  of  two  aasses  each  aachojred  by  a 
noBliaear  spring  and  coupled  by  a  nonlinear 
spring  are  analyzed.   The  springs  aare  assuaed 
to  be  of  Duffing  type,  that  each  aass  possessing 
a  sitgle  degree  of  freedoa  of  traaslatioB,  and 
that  the  traaslatloas  of  the  aasses  are 
colliaear.  (Author) 


AD-412  5  52 
(TISTP/FEM) 


Div.   25.  15 
OTS  price  $2.60 


North  Carolina  State  Coll.,  Raleigh. 

A  STUDY  OF  THE  EFFECTS  OF  DAMPING  ON  NONLINEAR 

OSCILLATIONS. 

by  Thoaas  Cooper  Harris.   1963,  25p. 

Uaclasslfled  report 

Master's  thesis. 

Descriptors:   (•Nonlinear  systeas,  Daaping), 
(•Daaping,  Haraonic  oscillators).  Nonlinear 
differential  equations.  Perturbation  theory. 
Oscillation,  Motion,  Integrals. 

The  effects  of  daaping  In  specific  noalinear 
systeas  are  discussed.   A  aethod  for  obtaining 
quantitative  inforaation  about  the  free  oscilla- 
tions of  certain  daaped  systeas  Is  illustrated. 

(Author) 
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Division  25  -  PHYSICS 

AD-A12  635     DiT.   25 
(TISTN/EJU)   OTS  prie*  1.50 

Naval  Reiearch  Lab.,  Vatkiagtoa,  0.  C. 

PIOPOSCD  PIUSE  OIAGRAM  FOR  THc  SYSTEM  VANADIUM 

PCNTOXIDE  -  ZINC  OXIDE, 

bj   A.  J.  Pollard.  1  Jaly  63.  8p. 

NRL  5960 

Oiclassif lad  report 

Datcriptora:   (*Pkaia  stadias,  Ziac  coapouads), 
("Vaaadiaa  coapouads.  Pkase  studies),  ('Ziac 
coapouads.  Phase  studies),  ("Oxides,  Phase 
stadias).  Crystal li latioa.  Crystals,  Eatectics. 
Maltiag,  X-ray  diffraction  aaalysis.  High 
taaparatura  rasaarch.  Traasitioa  taaparatura. 

The  llqaidas-iolidas  regions  of  the  systea 
V205-ZaO  ware  iaTestigated  orer  the  eatire 
eoapositioa  raage,  with  the  following  priacipal 
fladlags.   Thara  are  three  coagrueatly  aaltiag 
ceapoaads:   ZaO.V205  aeltlag  at  665  C, 
2ZaO.V205  aaltiag  at  880  C,  aad  3ZbO.V205  aeltlag 
at  897  C.   There  foar  eatectics,  one  at  23  aole 
percent  V20S  aeltlag  at  895  C,  oae  at  27  aole 
perceat  V205  aaltiag  at  866  C,  oae  at  ^6  aole 
perceat  V205  aaltiag  at  6^5  C.  aad  oae  at  6^  aole 
perceat  V205  aeltiag  at  63^  C.   (Author) 


AD-412  643     DtT.   25 
(TISTP/WH)  OTS  price  $1.60 

Creap  far  the  Advaaceaent  ef  Spectrescepic 

Hethedi.  C.A.H.S.  (Prance). 

RISKARCH  ON  BASIC  PAR  INFRARED  TECHNIQUES. 

PlMl    rept., 

by  Jeaa  Lecaate   and  Araand   Hadni.      15    Jaa   63, 

lip. 

Ceatract  AP61  052  137 

APCRL  63  832  Uaelasalfled  repert 

Deacripterit   ("lafrared  apectroscepy.  Research 
pregraa  adaiaistratiea) .  Spectrephetoaeters, 
Oiffractien  gratiaga,  Optical  filters,  Spectra 
(Infrared).  Infrared  detecters.  Mater  rapar, 
Selids.  Llqaida. 


A0-i12  647     Di*.   25.  8 
(TISTM/AMS)  OTS  prlea  $9.10 

Rafhea  Aircraft  Co..  Culver  City,  Calif. 

ANALYSIS  OF  FAILURE  MECHANISMS  HITH  HIGH-ENERGY 

RADIATION. 

Final   rapt..    1   Jaa  62-31  Nar  63. 

by    R.    L.    Aatheay,    V.    R.    Hoaaold,    aad  C.    B.    Sehoch. 

Viay  63.  95p. 

daatract  AF30  602  2596.  PreJ .  5519.  Task  551906 

BIDC  TDRfr3  226         Uaclassif led  report 

Deacriptori:   (•Seaicoaductors.  Failure  (Me- 
'Ihaaics)).  (•Failure  (Mechaaics) .  Teat  aethoda) . 
Life  expeetaacy,  Radiatioa  daaage,  Seaicoaductor 
deviees,  Gaaaa  rays,  Electroas.  Cobalt,  Silicon, 
Geraaaiaa,  Diodes.  Traaaiators.  Vacnaa  appara- 
tai.  Theraal  streasei,  Brittleaess,  X-ray  dlf- 
fractloa  aaalysis.  Gases,  Dielectrics,  Deasity, 
Aaalysis.  Halocarboa  plastics.  Electric  cur- 
reats.  Electric  peteatial.  Materials. 


The  effects  of  Cobalt  60 
aad  failed  silicoa  aad  g 
silieoB  PNP  traasistors, 
soae  detail  for  accuaula 
tka  7tk  power  r.  For  th 
ehaages  la  reverse  curre 
failed  uaits  thaa  in  the 
diatioB.  The  results  fo 
•istors  were  aet  as  defi 
lea  ef  the  effects  of  va 
apoa  the  I-V  characteris 
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were  investigated  ia 
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at  were  produced  in  the 

good  uaits  by  the  irra- 
r  the  silicoa  PNP  tran- 
aite.   Preliaiaary  stud- 
ryiag  the  gas  aabieat 
ties  of  geraaniua  diodes 
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A0-i12  659     Div.   25,  20 
(TISTP/JP)  OTS  price  $6.60 

Michlgaa  U. ,  Cell,  of  Literature  Science  aad  the 

Arts,  Ann  Arbor. 

ELASTIC  SCATTERING  OF  NEGATIVE  PIONS  BY  PROTONS 

*T  BEV/C. 

by  D.  E.  Daaeuth,  L.  H.  Jones  and  M.  L.  Perl. 

June  63,  53p.  TeehBieal  rept.  no.  11;  Rept.  no. 

03106  11T  '  ■ 

Ceatract   Near1224   23.    ProJ.    03106 

Uaclaasifled   repert 

Deseriptersi       (*Piens,    Elastic    scattertag), 
("Nuclear    scattering.    Teats),    Quantua 
aechaaics.    Meson    boabardaent.    Proton    scattering. 
Potential    scattering,    Enenergy,    Resonance, 
Meson   cross    sections.    Meson    scattering. 
Diffraction,    Reaenance   acatteriag.    Protons, 
Photographic    analyais,    Matheaatical    analysis. 

The   aegative   pioa-proton   differential    alaatlc 
croas    section    at    an    incident    pion   aoaentua   of 
2   Bev/c    haa    been   aeasared    ia    a    spark   chaaber 
experiaent.       Approxiaately   7000   eveata   were 
obtained   in    the   center   of   aass    angular   range 
.95   greater    than   cos    theta    asterisk    greater 
than   -.97.      The   data    shew   an    approxiaately   ex- 
poaential    diffraction   peak   wkick   wken   extrapo- 
lated   to   coa    tketa    asterisk    ■    1.0   is   con- 
sistent  witk   tke  optical    tkeorea   predictiea. 
A   second   peak,    witk    a   aaxiaua   of   23   ab/ar    ia 
seen    at    cos    tketa    asteriak   -    .2.      Tke   backward 
scatterlag   is    act    isotropic,    but    drops    saoetkly 
froa    .i2.ab/sr    at   cos    theta    asterisk    >   0    to 
about    .01    ab/sr    at    tke   aost    backward    angles.       Aa 
analysis    in    teras   of    a    siaple   diffraction   aodel 
and    a    fit    in    powers   of   cos    tketa    asterisk    are 
given.       (Autkor) 


AO-412   667  Div.      25,    30 

(TISTM/TCG)    OTS   price   $1.60 

College    of   Advanced   Tecknology,    Birainghaa 

(Gt.    Brit.). 

ELECTRON  AFFINITIES  OF  INORGANIC  RADICALS. 

Flaal  technical  rept.  1  Feb  62-31  Jaa  63. 

by  F.  M.  Page.  31  Jan  63,  10p. 

Contract  DA91  591EUC2U2 

Oaclassified  report 

Descriptors:   ("Inorganic  coapounds.  Ions), 
("loniiation  potentials.  Inorganic  coapounds). 
Cyanides,  Cyanates,  Thiocy anat es ,  Seleaiua 
coapounds.  Nitrogen  coapounds.  Oxides,  Carbon 
dioxide,  Free  radicals,  Cheaical  bonds. 
Magnetrons,  Test  aethods,  Theraodynaaics, 
Theraiealc  eaission. 

The  aagnetron  technique  for  the  deterainat ion  of 
electron  affinities  has  been  applied  to  the  study 
of  certalB  inorganic  radicals,  with  satisfactory 
results.   The  pseudahalogens,  CN,  OCH,  SCN  and 
SeCN  have  received  careful  and  extensive  study. 
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AD-412   671  Div.      25 

(TISTP/WH)    OTS   price  $1,10 

Jokas   Hopkias   U. .    Baltiaore,    Md. 

THE   SPECTRA    OF    DOUBLY   AND   TRIPLY    IONIZED   RAII 

EARTHS. 

Fiaal  suaaary  rept. , 

ky  G.  H.  Dieke.  31  Dec  62.  2p. 

Grant  AF0SR62  238 

AFOSR  Rept.  no.  4820     Uaclasslfled  repert 

Oeseriptors:   ("Ateaic  eaergy  levels.  Rare 
eartk  eleaeats),  Ioas,  Atoaic  spectroscopv, 
Praseodyaiaa,  Ytterbiua.  Gadoliaiaa,  Ultra- 
violet  radiatioa. 


AO-412  673      Div.   25 
(TISTP/FR)  OTS  price  $1.10 

Aerospace  laferaatloa  Div.,  Maskiagtoa,  D.  CL 

ON  MEASURING  THE  POLARIZATION  OF  LIGHT  IN  F0§ 

by  T.  P.  Torpova.   2  Aug  63.  6p. 

AID  Rept.,  T63  102     Uaclassif led  report 


Tr^as.  froa  Akadeaiya  aauk  Kasakkskoy  SSR. 

Aitrofixickeskiy  iastitat.   Trady,  pp.  144-1 
1962.  '•  rr 


•1 


58. 


Descriptors:      ("Ligkt.    Polarizat ioa) .    ("F, 
Ligkt).    Pelarixatioa,    Scatterlag,    Measurea 

AD-1412    690  Div.      25 

(TISTP/MH)      OTS   price   $10.10 

rirdue   U.,    Seheel    of  Aerenaatleal   and  Baglaeel^lag 

Seieaces,    Lafayette,    lad. 

ON  THE    STATIC   NONLINEAR    THEORY   OF   ELECTROHAGI^tTIC 

THERMOELASTIC    SOLIDS, 

ky  Neal    F.    Jerdaa   aad   A.    Ceaal   Eriagea.    July   d3, 

120p.    Tackaical    Rept.    ae.    21 

Ceatract   NoarllOO  23 

Uaclasslfled   repert 

Descriptors:      ("Solids.    Pkyslcal    prepertiesl 
Ealectraaagaetlo    properties,    Heckaaical    pra||er- 
ties,    Leadiag    (Meckaaics).    Electric   fields, pDe- 
feraatiea,    Dieleetrica,   Tenser  analyais,   Tkkir- 
■al    stresses,    Nealiaear  differeatlal   eqaattaaa, 
Ragaetestrictlea,    Beuadary  value    probleas.   I 

1 1 
Tke   basic   field  eqaatieaa,    beuadary  eeadit 
•■d  caaatitntive   eqaatieaa,    aecessary  for 
treataeat    ef    prebleas    ceaceraiag    tke    aoali 
•teady   state    bekavier   ef   elastic   solids    sa 
Urge    def oraa t 1 oaa .    electreaagaet ic   fields 
tkeraal    gradieats,    are    derived.      The    basic 
tiOBS    are   feraalated    te   laclnde    Maxwell's 
tlaas,    lawa    ef   eeaservatiea   ef   aass   aad   ef 
*id  priaciples    ef    balaaee    ef   aeaeatua  aad 
•f  Boaeat    ef   aeaentaa.      The    constitative   e 
ekaracteriae   the   atreas,    dielectric   displa 
•lactric   cnrreat,    aagaetlc   flax  deaalty,    a 


thei  ' 

bjerit  te 
aali< 

eq)ua- 
•q»»(- 

aace 
Uieas 


bal 
qua 


ceasat , 


ad 


heat 


flax  as  aaalytic  teaser  peiat  faactieas  ef  strain 
electric  field,  aagaetlc  field  aad  theraal  grad- 
ient far  elastic  solids  displaylag  helohedral  Ise- 
trepy  with  reapeet  te  aechaaical.  electrical, 
aagaetlc  aad  theraal  properties.   (Awtker) 


AD-412  693     Div.   25 
(TISTP/MS)   OTS  price  $1.10 

Peansylvania  U.,  Pkl 1 adelphi a. 

REMARKS  ON  THE  OGUCHI  TRANSFORMATION, 

by  Rasa  A.  Tahir-Kkeli  and  Herbert  B.  Callen. 

Hay  63,  8p.  Tecbnical  rept.  no.  11 

CoBtract  NoBr55136 

Unclassified  repert 

Descriptors:   ("Quantaa  statistic,  Transforaa- 
tions  (Matkeaatics)),  ("Matheaatical  aodels. 
Errors),  ("Ferroaagneti sa,  Matheaatical 
aodels),  ("Low  teaperature  research,  Mathe- 
aatical aodels),  Selection  rales.  Operators 
(Matheaatica),  Bosons,  Ferroaagnetic  aaterials. 
Theory,  Teaperatnres.  Functions,  Crystal 
lattlcaa. 

It  is  skown  that  the  Oguchi  transforaatioo  ia  the 
theory  of  ferroaagneti sa  is  a  low-teaperature 
spin  wave  approxiaati oa,  the  validity  of  which 
depends  en  the  laplicit  assaaption  that  the 
kineaatical  iateraction  can  be  ignored.   Tkis 
llaltation  has  the  consequence  that  the  theory 
of  Oguchi  aad  Roaaa.  if  accepted  at  higher  tea- 
peratnres, predicts  an  infinite  Carle  teapera- 
ture.  (Aather) 


AD-412  709     Div.   25 
(TISTP/MFA)  OTS  price  $2.60 


Cooley  Electroalcs  Lab.,  U.  ef  Michlgaa.  Aaa 
Arbor. 

EFFECT  OF  ELECTROMAGNETIC  PROPAGATION  ON  THE 
MAGNETOSTATIC  MODES. 

by  M.  B,  Ribbeas.   Juae  63.  23p,  TR138:  4853  18T 
Ceatract  DA36  n39SC89227.  ProJ.  3A99  06  001  01 

Oaclassified  report 

Descriptors:   ("Electreaagaet ic  fields, 
Propagatioa) ,  ("Ferroaagaet ic  aaterials. 
Magnetic  properties),  Ferrites,  Teaser  aaaly- 
sis, Greea's  fuactioB,  Cyliadrical  bodies, 
FuBctioas,  Frequeacy,  ResoBaace,  Bessel 
fuact ioas. 

The  second-order  effect  of  electreaagaet ic 
propagation  on  the  esentially  static-field 
distributioB  of  the  aagaetoatatic  aodes  of  a 
ferroaagaetic  saaple  is  obtained  by  aa  iteratioa- 
type  techaique.   It  is  found  that  the  aagaeto- 
atatic potential  coastltutes  the  source  Ib  a 
aatheaatical  sease  for  a  second-order  correct 
field  dlstributfoB.   The  interaal  saaple  fields 
are  iavestigated  for  a  ferrite  cylinder  enclosed 
between  parallel  coaducting  plates  and  they  are 
fouad  to  consist  of  resonant  aodes  whose  fre- 
queacies  are  deteraiBed  froa  a  characteristic 
equatioo.   These  frequeacies  reduce  to  those  of 
the  aagaetoatatic  aodes  ia  the  Halt  of  vaaiah- 
iagly-saall  wave  auabers.   For  a  aoazzero  wave 
Buaber  the  frequeacies  differ  froa  the  correspoad- 
iag  aagaetostatic  liaits  by  an  aaoaat  which 
depeads  oa  the  saaple  shape.   The  resonant  f re- * 
queacies  are  sise-dependent  as  coatrasted  to  the 
size-iadepeBdeat  aagaetostatic  aodes.   It  was 
fouBd  that  no  resoaant  frequeacies  are  possible 
above  a  critical  value  which  depeads  oa  the 
•paciag  betweoB  the  plates.   A  saaple  aode,  whose 
resoaaat  frequeacy  is  ia  a  regioa  forbidden  to 
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the  aagaetostatic  aodes,  can  exist  if  the  saaple 
•ize  exceeds  a  critical  valae.   (Aether) 


Divisioii  25  -  PHYSICS 


AD-i12  71 i 
(TISTP/WA) 


tlv.      25 
OTS  priac  $1.10 


Oklo  Stat*  U.    Baaaareh  Foaadatlaa,   Celaabaa. 
■ACNCTIC    PBOPUTIKS   OF    CUPION   NIIE   AT   LOM 
TUPIIATUIIS. 

by  J.    C.    Oaaat.    Jaly   63.    4p.    Tachaleal    rapt. 
■a.    S 

Caatraet  N6aar  495  20.    Prajs.    MOM  412;   RF   989 

Uaelaaalfiad   raport 

■••arlptarat      (•«lra.    Magaatie   prapartiai). 
(•■a«aatle   ■aaaatf,    ■aaaaraaaat) ,    Le«   taapara- 
Xmf   rataareh.    Allays.    Coppar,    Niekal,    Farro- 
•aflaatiaa.   Tharaal   caadacti? Ity. 


AD-412   719  ^ii.      25,    30 

(TISTI/EJH)    OTS   prlca  $2.60 

Caraa«la   latt.    af  Taek..    Pittibargk.    Pa. 
IRE    MAGNETIC    SUSCEPTIBILITItS   OF    SEVERAL 
PAIAHACNETIC    SALTS  AT    LIQUID    HE3   TEMPEBATURES. 
bjr  J.   T.    Sehriaapf   aa4  S.    A.    Frladbarg. 
26  Jal7   63.    23p.    TR17 
Caatraet   Naar760  05NR018   301 

Daclasslflad   rapart 

Oaieriptarti      (•Paraaaoaatic   aatarlals, 
■bgaatie   prapartias),    (•Orgaaic   coapoaads, 
■agaetic    propartiai),    (•Cryastati,    Magaatic 
propertlat),    CryagaalCf,    Hydratat,    Chroaiua 
coapoaadi,    Niekal   coapaaads.    ■angaaaia 
eoapoaads.   Cbaplax  coapaaads,    Heliaa, 
Llqaafiad   gases,   Carboxylic    acids,    Maasara- 
aaat. 

A   eryastat    is   described    ia   Mhicli   aagaetic    sus- 
ceptibility aaasaraaaats   aay   be  aade    by   a« 

aadia   fraqaaacy   aataal    iadactiaa   teciaiqaa  at 
teaperataras   dowa    to   0.35  K.      Below   2  K    the 
spaciaaas  are   la  direct   coatact  with   liqaid 
Ha-3.      Rasalts    of   aaasaraaaats    oa    several    eoa- 
poaads  are   presaated.      The  powder   susceptibility 
of    (Cr3(CH3COO)  6(010  2)C1.8H20    "•»    'ouad    to    obey   a 
Caria-Maiss    law   aad    shows   no   OTideace   of    iatar- 
claster    ceupliao.      Both    powdered   Co(C2H302) 2.4H20 
aad    powdered  Ni(C2H302) 2.420  are   observed    to    be 
paraaagaatic    to    the    lowest    teaperatures   attained; 
tba  faraar    salt   does   aot   exhibit    the   anoaaly  at 
0.6  K   faaad    ia   earlier    stadias   aapleyiag   a 
aagaetic   caoliag   tachaiqaa.      The   powder    sascept- 
ibility   af   ■■(Cii02)2.2H20   departs    soaewhat   froa 
Caris-Naiss   bahaviar    at   these  teaperataras, 
bat   aa   avideaca  was    fouad   of   a    cooperative 
traasitioa   abave  O.56  K.    (Author) 


A0-i12   727  Dlv.      25 

(TISTP/JP)    OTS   price  $11.00 

Ceaeral   lleetrle  Ca. ,    Pkiladelphia,    Pa. 

RADIATIVE    CONTRIBUTIONS    TO  ENERGY  AND    MOMENTUM 

TRANSPOBT   IN   A    GAS, 

ky  D.    R.    Saapsoa.    1    Aag   63.    144p.    Decuaent    no. 

63SD439 

Caatraet  APO4  694  222 

Uaelassifled  rrpart 

Deaerlptarat   (*Gaa  flea.  Transport  proper- 
ties). (•Phataas.  Energy).  (•Thpmodynaalca, 
Phataaa),  Hear  eaergy  relation,  Quantua  ae- 
chavies.  Maaaataa. 

The  radiative  eaatribatlaas  ta  eaergy  and  ao- 
aeataa  traaspert  la  a  gas  are  obtained  for  quite 
gaaaral  caaditlaaa.   Ia  deriving  thi-  basic  equa- 
tlaas  the  particle  ar  photon  approoch  is  used. 
This  briags  aut  the  strong  siailarity  to  the  der- 
Ivatlea  af  the  aatter  contributions  to  the  ea- 
ergy aad  aaaeatua  transport  equatiens  by  taking 
the  apprepriate  aaaents  of  the  aaterial  particle 


Baltxaaaa  equatiaaa.  The  raaalts  far  several 
liaitiag  sltaatlaas  are  studied.   Soae  of  the 
concepts  ef  ase  la  treatiag  the  radlatioa  passiag 
thraagh  a  boundary  ar  sarface  are  discussed. 
A  diseassiea  is  given  of  the  appraxiaatiaa  af 
local  theraodyaaaic  equillbrlua  aad  seae  af  the 
special  probleas  which  arise  whoa  this  appraxi- 
aatiaa breaks  daaa.  (Authar) 


*D-412  735     Dlv.   25,  30 
(TISTP/FEM)  OTS  price  $9.60 

Frick  Chealcal  Lab.,  Princeton  U.,  N.  J. 

FULL  MATRIX  LEAST  SQUARES  AND  GENERAL  FOURIER 

PROGRAMS  FOR  THE  CONTROL  DATA  CORPORATION  1604 

(CRYSTALLOGRAPHIC  REFINEMENT)  . 

by  F.  A.  Huller  aad  R.  A.  Jacobsoa.  17  Jaae  63. 

1v.  Techaical  rapt.  no.  1 

Great  DA  AROD31  124G265,  PtoJ.  3083C 

Uaelassifled  report 

Descriptors:   ('Least  souaras  aethod,  Coa- 
puters).  (•Prograaaiag  (Coaputers)  .  Crystal 
structure),  ("Crystal  structure,  Aaalysis). 
Data  processing  systeas.  Electron  daasity. 
Atoas,  Matrix  algebra,  Syaaatry  (Crystallog- 
raphy) .  Control  sequeaces,  laput-output  devices, 
Fourier  aaalysis,  Tr igoaoaetry ,  Taylor's 
series'. 

The  over-all  purpose  of  this 
versatility,  and  coaveaiance 
stages  of  a  crystal  stractare 
least  squares  feature  will  re 
ference  Patterson  fuactloa  or 
electron  density  function  by 
trix  or  the  diagonal  aatrix  a 
will  operate  on  aost  space  gr 
through  orthorhoabic  although 
aay  be  incorporated  into  an  a 
orthorhoabic  or  lower  syaaetr 
the  refineaent  aspects  of  the 
pliaented  by  the  autoaatic,  1 
ty  of  bond  distaacas  aad  angl 
vibration,  and  directly  conto 
difference  Fourier  aeps.   In 
functions  indicating  the  degr 
are  calculated.  (Author) 


prograa  is  speed, 
ia  the  refiaeaent 

aaalysis.   The 
fiae  either  the  dif- 

the  differeace 
solving  the  full  aa- 
pproxiaatioa.   It 
oups  triclinic 

higher  syaaetry 
syaaetric  unit  of 
y.   For  convenience, 

prograa  are  coa- 
n-aeaory  availabili- 
es,  ellipsoids  of 
arable  Fourier  and 
additioB,  various 
ees  of  refiaeaent 


AD-Z,12  736     Div.   25,  17 
(TISTM/AMS)  OTS  price  19.60 

General  Electric  Co.,  Schenectady,  N.  Y. 

RESEARCH  ON  CdTe. 

Suaaary  progress  rept.  no.  2.  1  May  62-30  Apr  63. 

by  M.  R.  Lorenx,  R.  E.  Haljtad,  B.  SegaU.  and 

D.  T.  F.  Marple.  30  Apr  63,  1v. 

Coatract  AF33  616  8264 

Uaelassifled  report 


Descriptors:   (•Cadai 
alloys),  (•Tellariua 
Heraetellic  coapounds 
alloys,  Seleniua  alio 
Refractive  index.  Opt 
trical  properties.  Ha 
sity,  Magaetic  fields 
Magaetic  properties, 
escence,  Paraaagnetic 
Solid  state  physics, 
daaage,  Theraal  stres 
aeatal  data,  Aaalysis 
Photoelectric  effect. 


ua  alloys,  Te 
alloys,  Cadai 
,  Seaiconidttct 
yi.  Nave  traa 
ical  properti 
11  effect.  El 
,  Dielectric 
Single  crysta 
resoaaace,  C 
Spectroscopy, 
ses,  lapuriti 
,  Matheaatica 


1  luriua 
ua  alloys) , 
ors.  Zinc 
salssion , 
as,  Elec- 
ectron  den- 
properties. 
Is,  Fluor- 
hroaiua. 
Radlatioa 
as,  Experl- 
1  aaalysis. 


This  report  suaaarisas  the  resalts  obtained  dar- 
ing the  secoad  year  of  a  prograa  of  basic  re- 
search oa  CdTe.   Me  have  eaphasised  study  of  the 
electrical  properties  ef  n-type  CdTe.   Such  ia- 
foraatioa  as  the  location  of  the  ooadactioa  band 
aiaiaaa.  the  values  of  such  fuadaaantal  paraa- 
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a 


eters  as  electron  effective  aags,  iatriasic 
electroa  aobility.  aad  the  aature  of  the  ae(:|iaa- 

isa  of  electron  scatteriag  were  deteraiaed. 
Hall  effect  studies  gave  theraal  traasitioa 
energies  for  shellow.  or  hydrogeaic,  levels 
several  deeper  defect  levels  aear  the  condu 
band  edge  ia  suitably  prepared  aaterial.   Th* 
energies  could  be  correlated  with  optical  ei 
gies  fouad  in  laaiaasceace  studies  of  the  s 
aaterial.   Siailar  correlations  have  also  bo 
found  in  other  II-VI  coapounds.   Considerab 
effort  was  expeaded  in  aa  atteapt  to  identi 
soae  of  the  native  defects  and  iapurity  can 
•nd  to  study  soae  properties  associat*H  wit 
(Author) 


AD-412  740     Dlv.   25 
(TISTP/FEM)  OTS  price  #5.60 

Ntvsl  Ordnance  Lab,,  Nhlte  Oak,  Md. 

IBM  7090  FORTRAN  PROGRAM  FOR  COMPUTING  TEMPI 

TURES  IN  A  COMPOSITE  SLAB. 

by  Ethel  G.  Thoaas  and  Nalter  P.  Reid.  11 

50p. 

NOL  TR63  132}  a  37     Unclassified  report 

Descriptors!  CHeet  transfer.  Progr.aalng 
languages).  (•Prograaal no  (Coaputers).  Hea 
transfer  coefficients),  (•Coapeslte  aateri 
Sheets),  Functions,  Teaperature.  Equations 
Tlae,  Ranges  (Distance).  Matrix  algebra. 
Punched  cards. 

«■  IBM  7090  FORTRAN  prograa  has  been  written 
coapute  linear  heat  flew  in  a  2-layer  slab  b 
neans  of  an  aaalytic  aelation.  The  teaperet 
coaputed  are  a  fuactiea  ef  both  tiae  aad  di s 
tsnce.  Initial  teaperatures  and  heat  genera 
•re  prescribed  functions.  Teaperatures  or  h 
flux  can  be  given  on  either  end.  The  equati 
•sed,  the  prograa,  and  soae  results  are  give 
(Author)  " 
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AD-412  778     Dlv.   25,  15 
(TISTP/MFA)  OTS  price  $2.60 

Brown  v..    Providence,  R.  I. 

ON  THE  SOLUTION  OF  A  TRANSCENDENTAL  EQUATION 

ARISING  IN  THE  THEORY  OF  SCATTERING  BY  A  DIElJ4C- 

TRIC  CYLINDER.   PART  11. 

by  Milliaa  Streifer  and  Ralph  D.  Kadis.  Aug 

25p.  Scientific  rept.  no.  18 

Contract  AF 1 9  604  4361,  ProJ.  5635,  Tesk  563' 

*fCRL  e3  8  Unclassified  raport 


Descriptors:   (•Scatteriag.  Theory).  ('Diel 
tries,  Equatioas).  Eleetroaagaetlc  waves. 
iadrieal  bodies,  Oiffractioa,  Betsel-fanct 
Taylor's  series.  Special  functions 
(Matheaatical) . 


Transceadaatal  equations  eontaiaing  special  fUac* 
lions  arise  in  the  theory  of  scattering  by  ol 
•tacles  large  coapated  to  waveleagth,  whea  tl 
■•tson  traasforaatioB  is  eaployed.  (Author) 


AO-412  799     Dlv.   25 
(TISTP/MFA)   OTS  price  |1.60 

*ray  Eleetroaics  Research  aad  Oevelopaeot 
*9ency.  Fort  Monaouth,  N,  J. 
iEEMAN  EFFECT  IN  CAS  DISCHARGE  LASERS, 
by  Rudolf  G.  Baser,  Johano  J.  Kaiaz.  aad 

John  J.  SuUivaa.  June  63,  lip. 
OA  Task  3A99  25  003  05 
USAELRDL  TR2322A 

Oaelasslfied  report 
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PHYSICS  -  Division  25 

Dascripterst   (•Lasers,  Gas  discharges), 
(•Eaisslvity,  Measureaeat) ,  Magaetic  fields. 
Heliua  group  gases.  Heliua.  Neea. 
PolarizatioB. 

Recent  aeasureaeats  of  the  iataasity  ef  the 
eaissioa  of  a  gas  discharge  laser  are  diseassad 
in  teras  of  Zeeaaa  effect.   Resalts  iadicata 
that  the  observat leas,  at  least  ia  part,  caa 
be  accounted  for  by  the  latter.   By  applieatiaa 
of  aagaetic  fields  it  also  seeas  possible  to 
induce  aode  switching.   (Author) 


AD-412  810     Div.   25.  20 
(TISTP/PCR)  OTS  price  $3.60 

Boeing  Scientific  Research  Labs.,  Seattle.  Hash 
THE  STABILITY  OF  THE  POSITIVE  COLUMN  IN  A  TIME  ' 
DEPENDENT  MAGNETIC  FIELD, 

by  Roy  R.  Johnson  and  David  A.  Jerde.  Dec  62 
38p.  Oocuaent  no.  DI  82  0218  ' 

Unclassified  report 

Also  available  froa  the  author. 

Descriptors:   (•Plasaa  physics,  Matheaatical 
analysis).  Magnetic  fields.  Stability,  Equa- 
tioas, Electric  fields.  Ions,  Electrons, 
Jleliua. 

The  stability  of  a  weakly  ioaized  plasaa  celuaa 
in  a  longitudinal  aagnetic  field  containing  a 
saail  tiae  varying  coaponent  is  investigated 
h!  .S  •  "croscopic  approach  previously  developed 
by  the  authors  for  a  static  field.   The  tiae  de- 
pendence of  the  field  is  taken  to  be  linear 
•ad  its  influence  on  the  coluan  given  by  the 
presence  of  the  induced  aziauthal  electric  field 
A  dispersion  relation  is  derived  froa  the  linear^ 
ized  equations  of  continuity  aad  aoaentua  con- 
servatioa  for  the  ioas  aad  electroas,  froa  which 
a  faaily  of  stability  bouadary  curves  in  the 
E  sub  z  vs.  B  plane  are  found  for  the  ease  of  a 
helical  perturbatioa  in  heliua.   The  condition 
of  energy  balance  of  the  coluan  includina  the 
aziauthal  electric  field  is  coabiaed  with  the 
dispersioa  relation  to  yield  a  faaily  of  sta- 
b  lity  boundary  curves  in  the  E  sub  theta  vs.  B 
plane  with  gas  pressure  tiaes  tube  radius  as  a 

^?Ikm*!''  J"!"  ""••  l-«*i"t«  regions  of 
stability  which  are  abseat  in  the  ease  of  a  stat- 
ic aagnetic  field.  (Author) 


AD-412  813     Dlv.   25.  12 
(TISTA/OEC)  OTS  price  |10. 50 

General  Electric  Co.,  Schenectedy,  N.  Y 
MAGNETIC  BEARINGS  FOR  AEROSPACE  APPLICATIONS. 
Final  rept..  Mar  62-Feb, 63, 

V   n"  «u"?"i  "•."•  ■•"""».  L.  Tonks.  and 
J.  D.  McHngh.  May  63,  133p. 

Contract  AF33  657  82^0.  Proj.  I315,  Task  131502 

ASD  TDR63  474  Uacla.slflei  rejor. 
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conductors,  Weight.  Control  systeas. 


A  classification  of  aagnetic  bearing  systeas  is 
presented;  preliainary  design  configurations  of 
selected  different  types  are  presented,  analyzed 
and  discussed.   To  cover  a  wide  range  of  potential 
application,  bearing  systeas  capable  of  sustaining 
forces  at  0.1,  10  and  1000  lb.  force  levels  were 
studied.   Cases  were  considered  in  which  the  load 
was  undirectional  (radlsl  or  axial)  or  coabined 


Division  25  -  PHYSICS 

!■   ■•roipact   appllettlvas,    total   weight   af^ht 
kaarlaf   sfita*  la   txtraaeljr   laportaat.      Far   tha 
parpata  af  ralatlva  raakiag  af  tha  ^Iffaraat 
4aslfa  eaafifarattaaa,    tharafere,    aatiaatat   ware 
■a4a   of   tha  weight    penalities    for   the   fixed    and 
lapported   ■eabort.    astoeiated   power    sapply    and 
eaatrel    eqalpaeat.      Based  ea   this   criterion,    eer- 
tala   eaafifarattans    appear    saperior;    for   exaaple. 
bearing   systews   relying   on   perwanant   wagnets   in 
attraetlea   ta    sapport    10   lb.    axial    force    are 
astlaiated   ta  weigh    aboat    thirty    tlaes    less   thaa 
a.e.    eleetreaiagaets.      Systeais   repaired   to    sastain 
both    axial    aad   radial    loads   af   a^aal    Magnitude 
ware    stndied.       A   peraanent    wagnet    arrangcaent 
eaabined   with    a    servostabi  Used    electreaagnet    has 
the    lowest   weight    peaalitiaa    far    tha   three    farce 
larels  considered  when   both    are   aaed   in    attrae- 
tlea.     At    the    lowest    force   level    (0.1    lb)    for    a 
freely    iaspaadad    systea,    the   a.c.    resonant    elr- 
calt   eaaflgaratiaa   approaches   the   peraaaeat 
■agaet    la    low  weight    penalty. 


AO-^12   820  DIt.      25.    8 

(TISTE/CA«)    OTS  price  $10.50 

Ceatrels    for  ladiatiea.    lac.    Caabridge.    Mass. 
ANALYSIS    OF   PULSED   X-IAOIATION   GENERATED   BT    HIGH 

rMneo  electionic  equipment. 

Fiaal  rapt.. 

ij   Jaaes  A.  Vail.  18  Jaae  63.  119p.  tept.  aa. 

cri  102 

Ceatraet  Ar30  602  2A93.  PreJ.  9561,  Tasi[  55212 
tAOC  TDR63  29         Unclassified  report 

Oeseripterst   (*Electrealc  eqalpaeat.  X-rays). 
(•I-rays.  Spectraa  analysers),  ("Spectraa 
asalyser.  Seiatlllatlaa  ceaBtar),  ladiofre- 
^aaacy  power.  Aaalysis.  Theory,  Klystroas. 
lastrnaontatioa,  leaisatiaa  ehaabers,  Experi- 
■eatal  data,  laasareaeat.  Electron  beaas. 
Photons,  Copper.  Particle  accelerator  targets, 
Ceiger  ceaaters.  Photographic  fila. 


A  seiatlllatlaa  spectraaeter  was  test 
aklllty  ta  aeasare  the. spectra  af  pal 
tlea.  It  was  foaad  to  be  a  asefal  la 
the  aeasaraaeat  af  the  spatial  eaergy 
ef  x-rays  geaerated  by  high-powered  e 
e^aipaeat.  A  theoretical  stady  was  c 
aa  atteapt  ta  ebtaia  a  aeaas  ef  predl 
spatial  eaergy  distrlbatioa  ef  x-rays 
by  alectreas  with  aaorgies  betweea  10 
KV  iaeideat  oa  a  thick  copper  target, 
^aalltatire  agreeaeat  was  obtaiaed  be 
theoretical  aad  experlaeatal  resalts 
geaerated  by  alectreas  with  eaergies 
KV.  Dlffereat  x-ray  detectors  were  t 
their  respoase  ta  palsed  x-rays  aad  I 
tloa.  6.1/  ceaaters  were  foaad  asefu 
the  a«asareaeat  of  palsed  x-rays  ef  1 
ttislty,  bat  were  aaaffected  by  R.F. 
(Aitkor) 
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AB-i12  834      Di*.   2$ 
(TISTI/EJH)  OTS  price  $5.60 

BrewB  U.,  Olv.  of  Applied  Baitheaatics ,  Prevideace, 

R.  I. 

THE   EFFECT   OF    SHEAR   AND    NORMAL   FORCES    ON   THE 

FDLLT   PLASTIC   lONENT   OF    I-BEANS. 

by  1.    6.    Real.      Oct   61,    56p.    Techalcal    rept.    ao. 

12 

Coatract  N189  i0621A  X 

NNS  12  Daelasslfiad  report 

Descriptorsi   (•Plasticity,  Caatllever  beaas), 
(■Shear  stresses,  Caatllever  beaas),  ("Caatl- 
lever beaas.  Plasticity),  ("Stresses,  Caatl- 
lever beaas),  Daforaatioa,  Loadlag  (Machaalcs), 
Failare  aechaaics,  latheaatleal  aaalysis, 
Dlffareatial  e^aatloas. 
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AD-412   875  Div. 

(TISTN/TCG)    OTS   price 


25.  4 
$1.10 


Metcalf  Research  Lab.,  Brown  L'..  Providence. 

R.  I. 

THE  CRYSTAL  STRUCTURE  OF  BORON  TRIFLUORIDE 

OIHTDRATE, 

by  N.  B.  Bang  and  G.  B.  Carpenter.   June  63.  6p. 

Technical  rept.  aa.  11 

Coatract  Nonr56204.  ProJ.  NR017  607 

Unclassified  ripert 

Descriptors:   ("Boroa  coapounds,  Fluorides), 
("Hydrates.  Crystal  structure).  ("Crystal 
stracture.  Boroa  coapouadt).  Hydrogen,  Chea- 
ical  beads.  Crysta  1 1 isatioa.  Crystal  lattices, 
Diffractioa  analysis. 
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AO-412  893     Div.   25.  15 
(TISTP/FEM)  OTS  price  f1.60 

Harry  Diaaond  Labs.,  Vashiagton,  D.  C. 

OPERATOR-EQUIVALENTS. 

by  N.  Karayiaais  aad  C.  A.  Norrisoa.  25  Jaee  63. 

I2p.  * 

Contract  DAlAOl 3001A039,  MDI  ProJ.  A0200 

HDL  TRII32  Unclassified  report 

Descriptorsi   ("Operatars  (aatheaat Ics) .  Matrix 
algebra),  ("Quaataa  aechaaics.  Teaser  aaalysis). 
Moaeataa,  Naaerical  aaalysis,  Traaaforaat iaas 
(Matheaatics),  Palyaoaials,  Tables. 

The  aethod  of  operator-equi valeat s  that'  is  ased 
to  evaluate  aatrlx  eleaents  of  the  fora<jrlT^^ 
JM>  is  discussed.   Here.  Ifm    i*  the  ath  coaponent 
of  na  irredacible  teasor  operator  of  raak  t,    aad 

|JM>  is  a  tatal  aagular  aoaeataa  state.   Ab 
operator AtM  1 i  coastructod  froa  the  spherical 
coaponents  of  T*  so  that  it  is  patently  a 
spherical  teaser.   The  equivaleace  betweea  Itm 
aadfl^Mis  discassed,  aad  the  relatioaship  of 
the  latter  to  a  Clebsch-Gordaa  coefficieat  is 
obtaiaed.   A  aethod  for  geaeratiag  theO^  is 
developed.   This  aethod  is  used  to  obtala  a 
geaeral  expressioa  far  A|n  feri  -  6  <■<< 
aad  /  arbitrary)  the  evalaatioas  of  tfis^re- 
SHlts,  specifically  for  1<t<6.  are  tabulated. 
(Author)  ~ 
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AD-412  896     Div.   25 
(TISTM/RGR)  OTS  price  $1.60 

Boeiag  ScieBtific  Research  Labi.,  Seattle,  ^^^k. 
THE  EVALUATION  OF  OVERLAP  INTEGRALS  BETMEEN 
ARBITRARILY  ORIENTED  ATOMIC  ORBITALS, 
by  Eaaett  B.  Moore,  Jr.  May  63.  11p.  Docuaei^t  ao. 
01  82  0246 

Uaclassified  report 

Also  available  froa  the  Author. 

Descriptors:   ("Atoaie  orbitals,  lategrali 
Molecular  structure.  Crystal  structure. 

Foraulas  are  presented  for  overlap  integralij  be- 
taeen  atoaie  orbitals  which  are  arbitrarily 
oriented.   Two  cases  are  discussed:   s  and  f 
orbitals  located  on  centers  at  aay  specified 
positioas  with  the  p  orbitals  orieated  ia  aa 
directioa  ia  space,  aad  t  and  p  orbitals  loc 
oa  centers  at  any  specified  positioas  with  t 
orbitals  orieated  along  the  x,  y,  or  z  axes. 
Oaly  t  aad  p  orbitals  are  discussed  and  it  1 
assuaed  that  the  values  of  sigaa  and  pi  typ 
overlap  integrals  are  known  froa  tables  or  c|< 
pnter  prograas.   (Author) 

AD-412  921      Div.   25,  8 
(TISTP/FEH)  OTS  price  $2.60 

Boeiag  Scleatlflc  xasearch  Labs..  Seattle, 
•ash. 

LONG  MAVELENGTH  CHARGE  OSCILLATIONS  OF  A 
CYLINDRICAL  PLASMA. 

by  Richard  Gerwia.   June  63.  19p.  Rept.  DI82|  0255 

Uaclassified  report 

Also  available  frea  the  author. 


Descriptors:   (epiasaa  physics.  Magnetic 
fields),  ("Plasaa  esci  1  lations.  Cylindrical] 
bodies),  ("Oscillatioa,  Daaping),  Pertuba 
theory,  Oeasity,  Bquatioas,  Propagation,  P 
aediua,  Electroaagaetisa,  Cyclotrons,  Elec 
beaas,  Frequeacy,  Integral  transforas,  Nua 
cal  aethods  aad  procedures.  Electros  deasi 
lategrals. 
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AD-412  935      Div.   25 
(TISTM/BRN)  OTS  price  $2.60 

Boeing  Scleatlflc  Research  Labs.,  Seattle,  V^^h 

INTRODUCTION  TO  PHOTOELASTICITY, 

by  Y.  F.  Cheag.   May  63.  25p.  Docaaeat  aa. 

Dl  82  0243 

Uaclassified  report 

Also  available  froa  the  author. 

Descriptors:  ("Solids,  Stresses),  ("Photo 
elssticity.  Aaalysis),  Light  traasaissioa. 
Polarisation,  Nave  traasaissioa,  Polarlseofbs 
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PHYSICS  -  Division  25 

AD-412  947      Div.   25 
(TISTP/FEM)  OTS  price  $1.10 

Harry  Dianoad  Labs.,  Hashingtoa,  0.  C. 

OPERATOR-EQUIVALENTS  FOR  GROUND  STATES  OF 

EQUIVALENT  ELECTRONS. 

by  C.  A.  Morrisoa  and  N.  Karayiaais.   28  Juae  63, 

12p. 

ProJ.  DA1A013001A039;  HDL  ProJ.  A0200 

HDL  TR  1133  Unclassified  report 

Descriptors:   ("Quantua  aechanics.  Electric 
fields),  ("Field  theory,  Atoaie  orbitals). 
Spin,  Electrons,  Moaentua,  Atoaie  energy 
levels.  Crystal  lattices.  Crystal  structure, 
Nuaerical  aethods  and  procedures,  Operstors 
(Matheaatics),  Matrix  algebra.  Tensor  analysis. 

The  expression  for  c^(Nk)  in  the  equivalence 

'  If  ,   "  <r^>  C-(Nk)a,    i»  obtained  for  ground 
^"        nk  ^     *a  . 

states  glvea  by  Huad's  rule.   Here  r  Y    is  a 

coaponent  of  a  perturbing  electric  field,  aad 
^^  is  an  operator-equivaleat.   The  Hund  grouad 

state  involves  N  equivalent  electrons  ,  each  with 
k  units  of  orbital  angular  aoaentua  and  principal 
quantua  nuaber  n.   (Author) 


AD-412  948     Div.   25 
(TISTP/MH)  OTS  price  $11.00 

Stanford  U. ,  Calif. 

GEOCYCLOTRON  FEASIBILITY  STUDY. 

Final  rept. , 

by  T.  F.  Bell,  K.  A.  Helliwell,  R 

and  K.  L.  Saith.   May  63.  146p. 

SEL63  007 

Contract  AF29  601  4506,  ProJ.  7811,  Task  781103 


.  F.  MIodnosky, 
Rept.  no. 


AFSNC  TDR63  35  Unclassified  report 

Descriptors:   ("Cyclotrea  resonnnce  phenoaenon. 
Elect roaagnetlc  waves),  ("Cyclotrons, 
Geophysics),  Electrons,  Motion,  Very  low  fre- 
quency. Radio  waves,  lonsophere.  Feasibility 
study,  Propagatien.  Terrestrial  aagnetlsa. 

Results  are  preseated  of  an  Investigation  on  the 
feasibility  of  the  geocyclotron  experlaent  pro- 
posed by  Helliwell  &  Bell.   (J.  Geophys.  Res., 
65,  6  Jane  I960,  pp.  1839-42).   The  present 
study  coiifiras  the  original  suggestion  that 
eaergy  froa  a  suitable  VLF  wave  can  be  coupled 
to  (the)  trapped  electrons.   It  is  found,  how- 
ever, that  this  coupling  is  restricted  to  certaia 
conditions  of  tha  propagating  wave.   (Aathor) 


AD-412  951     DlT.   25 
(TISTP/MH)  OTS  price  $2.60 

General  Electric  Co.,  Philadelphia,  Pa. 

EXPERIMENTS  MITH  THE  OPTICAL  EXCITATION  OF 

MERCURY  VAPOR  FOR  THE  PRODUCTION  OF  ISOLATED 

FLUORESCENCE, 

by  R.  Zito,  Jr.  and  A.  E.  Sehrneder.   16  Aag  63. 

22p.  Rept.  ao.  R63SD301 

Uaclassified  report 

Descriptors:   ("Electrolualaescence,  Excita- 
tioa),  ("Mercury,  Vapors),  Display  systeas. 
Phosphorus,  Sulfur,  Nitrogea,  Atoas,  Photoas, 
Iielastic  scatteriag,  Electroa  traasitioas. 

laplrical  data  are  presented  for  the  preliaiaary 
iatensity  and  resolution  aeasureaeats  aade  la  the 
aultlple-step  laduced  fluoresceaee  of  aercary 
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v«y*r.  Th«  prlaary  eaatcaplatcd  applleatioB  far 
•■ch  ■  pracait  it  tha  pradaetlaa  of  aa  Isalatad 
•aaraa  af  viilbla  radiatlaa  la  tkree-dlaaasioaal 
•paca.   A  daal  aptlcal  axeltatlaa  pracaai  la 
aapla/ad  la  coajaaetlaa  with  laalattle  faralga 
fat  aalaeala  ealliaioa  far  tha  rataltaat 
apaataaaaat,  vlaikla  flaaraaaaaea  af  axeitad 
■•reary  ataat.   Datalli  af  tka  axparlaaatal 
apparataa  aad  taehalqaai  aaployad  ara  alto 
flvai.   (Aathar) 


A0-i12  953     DlT.   25 
(TISTP/M)  OTS  prlea  |3.60 

Aaraapaea  lafaraatlaa  Dlv.,  MaaliiaftaB,  0.  C. 

LATTICE  DYNAMICS  ANNOTATCO  BIBLIOGRAPHY  OP 

SOVIET  LITUATOKI. 

2  Aag  63.  3ip. 

AID  Rapt.  B63  101      Daelattlfiad  rapart 

Daieriptarii   ('Blbllagraplilat,  Cryttal 
lattieai),  Coapratilra  prapartlai,  Teaparatura, 
Hifk-pxatiare  reiaarch,  laaray,  Tkeraal  cea- 
dactivlty,  Spactra  (lafrarad),  Molecalat, 
rikratlaa. 

Coataatti 

Ckaraetarittle  taaparatarai 

Higk  prattarat  aad  caaprattibi litiea 

Lattlea  aaarglat 

Haat  eapaeitiat 

lafrarad  lattlea  rlbratlaaal  spectra 

Tkaraal  eaadactlrlty 


AD-i12  955  Dl».      25.    30 

(TISTP/JH)    OTS  prlca  tS.IO 

Blralagkaa  0..    fit.    Brit..    Radical    Sckoal. 

PROPERTIES    AND    REACTIVITY   OF    GAS    PHASE   FREE 

RADICALS   AND   DEVELOPMENT   OF    MOLECULAR    BEAM 

REACTOR. 

Flaal  tackaieal  rapt..  1  Pab  62-31  Jaa  63. 

1963.  58p. 

Caatraet  0A91  591aae2U9 

Daelattlfled  report 

Oaaerlptarts   (•Kiaetlc  tkeory.  Moleealar 
baaai),  (•Moleealar  beaat,  Kiaetlc  tkeery) , 
(*Pree  radicals.  Moleealar  beaas) ,  Laboratary 
eqalpaeat,  loa  beaas,  Mats  spectroscopy,  Argoa. 
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AD-i12  938     Dir.   25 
(TISTM/RGR)  OTS  price  |1.60 

lateraatioaal  Researeb  aad  Derelopaeat  Co.,  Ltd. 

(Gt.  Brit.). 

THE  VISCOSITY  OP  HELIUM-CESIUM  MIXTURES, 

by  I.  R.  MeNab.  Jaly  63.  5p.  Rapt.  ao.  IRO  63  59 

Caatraet  N62558  3127.  PraJ .  5*9 

Oaclattlfled  report 


Detcripterti   (•Naliaa,  Mixtaret),  (aCetiaa, 
Gases).  Vitcetlty.  Higk-teaperatare  retearch, 
Tkeery. 

The  Tlseosltios  of  kellua-eeslBa  alxtaras  hariag 
aela  fraetieBt  of  cetiaa  froa  sere  to  aalty  were 
avalaated  atlag  a  Laaaard-Joaet  6-12  lateraetlaa 
peteatial  far  all  aBcoBBtert  la  tke  Eatkeg- 
Ckapaaa  exprettiaat  far  tke  rlteotity  of  a  blaary 
alxtare.   (Aatker) 

AO-412  966     DlT.   25 
(TISTP/MH)  OTS  price  $1.60 

Perelga  Tack.  Div.,  Air  Force  Sytteai  Coaaaad, 

Hright-PattersoB  Air  Force  Base,  Ohio. 

PROPAGATION  OF  ELASTIC-PLASTIC  LOAD  HAVE  IN  A 

ROD  OF  FINITE  LENGTH,      \ 

by  A.  I.  BaravtseT.   19  Jaaa  63.  lOp. 

PTD  TT63  506  Oielattifled  report 

Deterlptort:   (•Meckaalcal  wavet,  Propagatloa) , 
(•Reds,  Meckaalcal  wares).  Elasticity.  Plas- 
ticity, Partial  dlffereatial  equatloas, 
Iqaatleas. 


AD-i12  971      Dlv.   25 
(TISTP/FEM)  OTS  price  |9.10 

Lockheed  Aircraft  Carp.,  Saaayvala,  Calif. 

VIBRATIONS  OF  THIN  SHELLSt   A  PARTIALLY 

ANNOTATED  BIBLIOGRAPHY. 

Coap.  by  Ckarlet  G.  Grot  and  Kevin  Foriberg. 

Apr  63.  97p.  Special  blbliograpky  SB63  i3; 

3  71  63  2 

Caatraet  AFOi  695  59 

Uaelaatifiad  rapart 

Detcripterti   ('Blbllographiet,  Vibratioa), 
(•Vibration.  Straetural  thellt),  Elattic 
ihellt.  Spheret.  Conical  bodiet.  Geeaetrlc 
ferat,  Cylladrleal  bedlet.  Flatter.  Thlckaeaa. 
FlBldt. 

Tke  vibration  of  thin  thellt  it  the  tubject  of 
thlt  bibliography.   With  the  exception  of  the 
work  on  flatter,  an  atteapt  it  aade  to  provide 
at  coaplete  coverage  at  pottible.   Slace  aach 
of  the  work  on  the  flatter  of  eyllndrieal  thellt 
It  coaearned  aore  with  aarodyaaalct  and  flaid 
flow  than  with  thell  dynaalca  at  tach,  oaly 
flatter  aaterlal  of  general  Interett  froa  the 
ttraetaral  polat  of  view  hat  beea  cited.   The 
215  eitatloat  given  cover  fte  period  froa  1957 
throngh  March  1963;  the  two  blbliographlet  by 
M.  A.  Naah,  ta  which  reference  it  aade,  cover 
the  period  froa  1880  throagh  1956.   There  it. 
la  additloa  to  the  ten  aajer  tabjeet  categorlet 
late  which  aott  of  tke  eitatloat  fall,  a  Sacoadary 
Sabjeet  ladex  iadieatiag  nine  otker  tubJedY^. 
Pertonal  aad  Cerporate  Aatker  ladexet  are  1 n- 
claded.   Tke  retoareaa  of  tke  Teekalcal  laferaa- 
tion  Ceatar.  Loekkaed  Mittilet  A  Space  Coapaay. 
were  atl Iliad.   Searek  eoapleted  April  1963. 
(Aatker) 


AD-413  000     Dlv.   25 
(TISTP/MM)  OTS  price  $2.60 

Reatielaer  Polyteckaic  latt.,  Troy,  N.  Y. 

NORMAL  MOOR  VIBRATIONS  OF  SYSTEMS  OF  ELASTICALLT 

CONNECTED  PARALLEL  BEAMS, 

by  J.  M.  Seelig  aad  R.  H.  Hoppaaaa.  II.  Jaly  63'. 

26p. 

Caatraet  DA30  069AMC195 

UBClattifled  report 

Deicriptorti   (*Beaat  (Stractaral) ,  Elattie- 
ity),  (•Elatticity,  Beaas  (Stractaral),  Partial 
dlffereatial  eqaatloas,  Motloa,  Vlbratiaa, 
Siaaltaaeoas  eqaatloas,  Strestet. 
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AD-i13   00>  Dlv.      25 

(TI<;TP/NH)    OTS   price   |1.60 

Batle  U.  (Switxerlaad). 

ANALYSIS  OF  THE  SPECTRUM  OF  THE  NITRIC  OXIDK 

MOLECULE, 

by  E.  Mietcher.  May  63.  6p. 

Grant  AF  EOARDC6I  19 

AFCRL  63  822  Dnelaatlfied  report 


Deacrlptortt   (•Moleealar  apectraacopy ,  B^bd 
apoctraa),  (•Nltrogea  eoaponnda,  Oxidet), 
radlcala,  Itotopet.  Spectra  (lafrared),  Mo 
ealet,  Spaetra  (Vitible  aad  alt'raviolet) , 
Eaittlvlty,  Abaerption  tpeetraa,  Moleeala:' 
rotat loa. 
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AD-413   Oil  Div.      25.    A 

(TISTM/TCG)   OTS   price  #2.60 

Eaaaaael   Call.,    Retearch   Language  Ceatar.    Bi^^toa. 

Ratt. 

THE    PHASE   COMPOSITION.    LUMINESCENT   PROPERTIES 

AND    STRUCTURE  OF    SYNTHETIC   ZINC    SILICATES  CQI 1 

TAINING   MANGANESE   (Paxovyl    tottav.    Ileal  net 

teptnye   tveiitva   1    ttraktara   ti ntetlcketkiki 

tllikatov   ttlaka,    aederxkatkchlkk    aarganett 

ky  V.    V.    Otlko,    tr.    by  Rickard  M.    Holden. 

Day   63,    23p.      Ratearek   treat,    ao.    E   T  R63   1 

Contract    AF19   60*  8505 

UBClattifled  report 

Traat.    froa  Zkaraal   Naorgaaickatkoi    Kklall, 
5l2,    pp.    297-305.    1960. 

Deicrlptorit      (•Zlac   eoapoundt,    Phate    ttu^iat). 
(•Sillcataa.    Laai aeaeenee) ,    (•Phate   ttudl^^, 
Sllieatet).    Additivet,    Mangaaete,    Cryttal 
ttraetare.    X-ray   photography,   Cryttalliia' 
tlea,    Tkeraloale    aalttlon,    Diffution,    Cryij^al 
lattleat. 

Tka  parpoia  of  tkia  work   It   to  aake   a  parrall^tl 
ttady   of   tke   relatloatkip   between    the    laaincj 
teeat    propertiet    and   phate  eoapotltion   of   xMe 
tllieatat   coatalnlng   aanganete    and    the  chealqal 
eoapotltion   of   the   tvttea   and   Itt    lyathetia 
eoadltioat.      (Aatkor) 
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ADn*13  026     Dlv.   25 
(TISTP/WH)  OTS  price  $12.50 

Mattackutettt  latt.  of  Teekaology,  Caabrldge. 
ENGINEERING  BEHAVIOR  OF  PARTIALLY  SATURATED  SOILS. 
Pkate  rept.  ao.  1. 

May  63.  1v.  Retearek  rept.  R63  26;  Publicatiea 
aa.  13* 

Caatraet  DA22  079eag288,  DA  ProJ.  1T0  21701A0*6  05 

Unclattifled  report 

Oetcrlptorit   (•Soli  aeckaaiet.  Skear  ttrettet). 

(•Seilt,  Meiitare),  Coaprettlve  propertiet, 
Voluae,  Civil  eaglaeeriag,  Eqaatloas,  Tablet. 

Tke  tkear  ttreagtk  aad  volaae  ckaage  bekavior  of  a 
partially  tatarated  coketive  toll  it  attested  at  a 
faaetioa  of  tke  degree  of  tataratloa.   All  taaplet 
eaatitted  of  aa  80  pereeat  grouad  qaarti  -  20  per- 
eeat  kaollaite  alxtare  coapaeted  dry  of  optiaaa 
water  caateat.   Special  tkear  aad  coaprettioa 
eqaipaeat  were  developed  to  eaable  aeatareaeatt  of 
tatal  voluae,  water  content,  total  ttrett,  pore 
air  pretture  aad  pore  water  preatare  t iaaltaacoua - 
ly.   Tke  tett  data  tkowed  tkat  tke  effective 
atrett  equatioa  a  -  t  -  aa  ■•■  x(aa  -  aw)  wkereia 
X  tkoald  vary  betweoB  0  aad  1.0  for  degreet  of 
aataratioa  betweea  0  aad  100  pereeat  wat  iacoatit- 
teat  ea  two  coaattt   (1)  Tke  tkear  tettt  at  aaxi- 
aaa  ttrett  dlffereaee  yielded  x  valaet  greater 
tkaa  ualty  (1.01  to  1.36)  for  deareet  af  tatara- 
tiaa  betweea  65  aad  73  pereeat;  (2)  Coaprettioa 
■aaplet  uader  a  eenttaat  applied  pretture  of 
6  kg/tqaare  ea  reduced  la  voluae,  i.e.  'col- 
lapted',  wkea  tke  capillary  prettare  aad  heace 
effective  ttrett  wat  decreated,  thut  yieldiag 
aegative  valaet  af  x.   (Author) 

AD-*13  030     Dlv.   25 
(TISTM/EJH)  OTS  price  |2.60 

Naval  Ordnance  Lab.,  Mhlte  Oak.  Md. 

THE  CRYSTAL  STRUCTURE  OF  1 . 3-DICHLORO-2, A, 6- 

TRINITROBENZENE, 

by  Jaaat  R.  Holdea.   Aug  63,  19p. 

lOLTR  62  158  Uaelaaaifiad  rapart 

Detcrlptorai   (•Organic  eoapoaadt,  Cryttal 
ttraetura),  (•Cryttal  ttraetare,  Orgaaic 
eoapoaadt).  Organic  nitrogen  eowpoundt.  X-ray 
diffraction  analyalt,  Stereoeheal ttry ,  Tablaa, 
Aroaatlc  coapoaada. 
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AD-*13  050     Div.   25 
(TISTP/HH)  OTS  price  $8. 60 

Philipt  Labs.,  Inc.,  Irviagtoa-on-Hadtoa,  N.  Y. 

STUDY  AND  MATERIAL  DEVELOPMENT  OF  MAGNETOSTRIC-^ 

TIVE  FERRITE  ELEMENT. 

Flaal  rept., 

by  P.  G.  Brockaaa,  P.  H.  Beck,  aad  M.  6.  Steaeck. 

12  July  63,  83p.  Teekalcal  rept.  no.  163 

Contract  N0w63  0223 

UaelaBiified  report 
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Octcriptorc   (•Ferrites,  Nagaetostr f ct ion) . 
(•Transducer!,  Hagnetostr ict ion) ,  (*Hagneto- 
•trictien,  Transducers),  Iron  coapounds, 
Tatroxides.  Manganese  allays.  Cobalt  alloys. 

A  stady  kas  beta  made  of  tha  farrito  systea 
■a(x)fe(1-x)fe20A  as  aaterlals  for  aagnete- 
■trlctive  transdncer  applications.   A  region  of 
eoapasitioas  in  this  systaa  exhibits  conpling 
coefficiants  in  excess  of  30f  aith  a  aaxiaaa 
valae  exceeding  50%.      A  beginning  aas  aade  ia 
the  redaction  of  the  electrical  conductivity  of 
the  ceayosition  possessing  this  aaxiaaa  in  the 
caapliaf  coefficient.   A  detailed  electroaechani- 
cal  analysis  of  this  latter  aaterial  is  reported. 
Siailar  detailed  stadias  are  given  for  CoO.01- 
re0.99re20i  and  for  Fere20i.   In  certain  of  the 
■are  (electrical)  conducting  aaterials  eddy  car- 
reat  effects  are  observed.   (Aathor) 


A»-i13  052     OiT.   25 
(TISTP/jr)   OTS  price  19.60 

Vitro  Labs.,  Silver  Spring,  Hd. 

PICCISIOR  ULTIASONIC  lEASUKEUNTS  FOI  HCIOBDBBLE 

RESEAICI, 

by  ■.  I.  Taraer.   26  Jaly  63.  102p.  Tachaical 

>•!•  Ol65i  01  1  * 

Caatract  Noar3159  00 

Uaelassifiad  report 

Oascrlpterst   (*Ultrasoaic  radiation,  leasare- 
■•at) ,  ("Bubbles,  Detectiaa),  (•Underaatcr 
saaad,  Oetoaatioa)  ,  Saand  traasaissioa, 
Valecity,  Vatar,  laterf eroacters. 

■••  taehaiques  are  described  foV  the  aeasureaeat 
af  altrasoaic  atteaaatioa  and  velocity  la  water 
at  three  freqaoaeies  ia  the  1-10  aegacycle  range 
The  basic  iastraaeat  eoaf Ifaratioa  is  that  of  a 
■aeh-Zehader  type  iaterferoaeter ,  with  aae  path 
laeladiafl  the  altrasoaic  cell  aad  the  others,  a 
precisioa  atteaaator.   The  cell  coasists  of  three 
fre^aeacy  traasdaaer,  a  sapperting  cage,  aad  a 
reflector,  with  a  folded,  oae  aeter  path  length. 
Ia  eperatioa.  the  slgaal  soarce  is  switched  for 
a  short  palse  iaterval  to  the  altrasoaic  cell, 
aad  thea  returaed  to  the  attenuator  path.   This 
palse.  delayed  by  traasit  through  the  cell,  is 
aixed  with  the  atteaaator  sigaal  to  obtala  a 
aall  aad  displayed  oa  aa  oscilloscope.   Ultra- 
seaic  atteaaatioa  is  deteraiaed  froa  the  attenua- 
tor settiag.  and  altrasoaic  velocity  froa  the 
frofaeacy  iaterval  betaeea  aalls.   Staadar  devla- 
tiea  of  relative  atteaaatioa  aeasareaeats  is 
0.12  db.  aad  of  relative  velocity  aeasareaeats. 
three  parts  ia  100.000.   The  eertaiaty  of  iadivi- 
daal  relative  velocity  aeasareaeats.  however,  is 
eae  part  ia  10,000.   (Aather) 


A0-i13  068     Div.   25 
(TISTI/I6I)  OTS  price  |^.60 

■AND  Corp..  Saata  ■eaiea.  Calif. 

ENncr  LEVELS.  PAITITION  FUNCTIONS  AND  FRACTIONAL 

ELECTRONIC  POPULATIONS  FOR  NITROGEN  AND  OXYGEN 

ATOMS  AND  IONS  TO  23.000  DEGREES  K, 

by  F.  R.  Gilaere.  Aag  63.  40p.  Rept.  no.  RH37i8PR 

Contract  kF^9   638  700 

Unclassified  report 

Deseriptorst   (*Atoaie  energy  levels,  Elee- 
troaa),  Thaery,  Statistic  aeehanics.  Nitrogen, 
Oxygen,  loas,  Righ-teaperatare  research,  Tables. 

Eaerey  levels  far  N.  N(*).  M(2+).  N(3+),  0,  0(*), 
0(2-»^),  aad  0(3-«^)  are  tabalated  for  all  possible 
electronic  states  or  greaps  of  states  having  two 
electroas  in  the  a  -  1  shell,  one  electron  in  the 
■  -  2  to  8  shell,  aad  the  reaaining  electrons  in 


the  n  •  2  shell.   Where  experiaental  values  were 
not  availale,  theoretical  estiaates  were  aade. 
The  corresponding  partition  functions  and  frac- 
tional populations  for  each  electronic  state  of 
these  species  were  calculated  on  an  IBM  7090  and 
are  reported  for  3^  teaperatures  between  1000  and 
25,000  K.   Alternate  partition  functions  includ- 
ing only  electronic  states  out  to  n  =  ^  are  also 
tabulated.   (Author) 


AD-^13  073     Div.   25.  8 
(TISTP/FEM)  OTS  price  $1.10 

Fereiga  Tech.  Oiv..  Air  Force  Systeas  Coaaand, 
Hright-PattersoB  Air  Force  Base,  Ohio. 
DEVICE  FOR  THE  OBTAINMENT  OF  STATIC  MAGNETIC 
CHARACTERISTICS  OF  FERROMAGNETIC  MATERIALS, 
by  V.  A.  Kadlcii.  21  Juae  63.  5p. 
FTD  TT63  i35  Uaclassifled  report 

Traat.  froa  Pateat  Ne.  U7672.  (Appl.  H; 
697260/2X.  pp.  1-3.  11  Feb  61. 

Descriptarst   (*FerroBagaetie  aaterials,  Meas- 
ureaeat).  (*Blectroaic  equipaeat,  Magaeiic 
properties).  Focusiag.  Osellloseepes ,  Mechaa- 
ical  drawlag.  Alteraating  current.  Circuits. 
Ceils.  Soleaeids,  Aaplifiers.  Traasf oraers , 
Static  electricity.  Cathode  ray  tabes. 


A  device  Is  described  for 
Static  aagaetic  characteri 
aaterials  with  the  aid  of 
eaataiaiagt  aagaetised  se 
is  iaeladed  the  iaveatigat 
saaple  of  the  aeasariag  ce 
clprocal  aotiea.  far  the  e 
alteraatlag  veltage  eircui 
traasf eraers,  te  the  lapat 
fed  aa  alteraatlag  veltage 
aad  te  the  lapat  of  the  se 
per  resistance,  ihcluded  i 
aagaetisatiea  earreai.   (A 


the  obtaiaaeat  of 
sties  of  f erroaagnetie 
a  cathode  oscillograph, 
leaeid-eeil.  ia  which 
ed  itea.  laeladiag  a 
il,  breaght  tat*  re- 
reatiea  ia  it  of  aa 
t  aad  two  aaplifiers- 
ef  eae  of  which  is 
ef  aeasariag  coil, 
cead  -  veltage  drep 
a  the  circuit  of  the 
uther) 


AD-i13  104     Oiv.   25,  30 
(TISTM/EJH)  OTS  price  18.10 

Valley  Forge  Space  Techaology  Ceater.  Philadel- 
phia, Pa. 

STRUCTURAL  RESPONSE  TO  INTENSE  ELECTROMAGNETIC 
RADIATION. 

Aaaaal  techaieal  rept.  ao.  2.  1  Mar  62-28  Feb  63, 
by  Rebert  C.  Geed.  Jr.   28  Feb  63.  80p. 
Ceatract  AF49  638  1030.  ProJ.  9782,  Task  37718 

Uaclassifled  report 

Descriptors!   (*Eaergy  ceavorsiea,  Electreaag- 
aetic  waves).  (*Explodiag  wires.  Eaergy  coaver- 
stea).  (*Electreaagaetic  waves,  Eaergv  coaver- 
siea).  (•Glass.  Elecrreaagaetic  waves),  ("Radi- 
atiea  daaage.  Eleetreaagaetic  waves).  Plasties. 
Plasaa  physics.  Stresses,  Theraal  stresses, 
lastraaeatatiea.  Resistaace  (Bleetrical) ,  Elec- 
tric discharges,  Theraocouples .  Matheaatlcal 
aaalysis. 


Aa  explediag 
ceavorsiea  of 
orgy  ia  glass 
by  the  eleetr 
er  eavoleped 
strata  eaergy 
as  diseelerat 
These  were  as 
sis  as  to  aet 
ef  eaergy  ait 
valve  theraal 
Tke  tkeraal  d 
values  coaput 

1S6 


wire  apparat 

electrical 

saaples  tha 

oaagnetic  wa 

by  plasaa  fo 

left  peraaa 

ion,  weight 

ed  to  eoafir 

bed  aad  te  d 

hia  the  saap 

absorption, 

iffttsion   equ 

ed  for  the  h 


as  was  used 

ta  study 

energy  into 

straia  ea- 

t  were  either  irradiated 

ves  eaitted 

by  the  wire 

raed  by  the 

wire.   The 

eat  aarks  oa  the  saaple 

loss,  and  surface  cracks 

a  the  theoretical  aaaly- 

iaeasieas. 

Ceavorsiea 

le  was  postulated  to  ia- 

diffasioa. 

aad  straia. 

atloa  was  solved  aad 

eatiag  aad  ceeliag  por- 

tions of  the  pulse.   By  liakiag  the  quaati^V  of 
aaterial  heated  with  experiaeatal  aeasarea^hts , 
aa  overall  absorptiea  coefficient  for  glas^  of 
10  te  the  3rd  power  per  ea  aad  an  energy  d^aosl' 
tien  of  1/2  Jeule/sq  ca  was  fouad.   The  larfie 
absorption  coefficient  indicates  that  aost  it 
this  eaergy  radiated  by  the  wire  aast  be  ii  the 
ultraviolet  pertioa  of  the  speetrua.   (Autl|*r) 


AD-A13  111      Div.   25 
(TISTP/W)  OTS  price  |8.10 

North  Carolina  State  Coll.,  School  of  Physical 
Sciences  and  Applied  Matheaatics.  Raleigh. 
THE  EFFECT  OF  INTERNAL  CRACKS  ON  THE  DISTRIBU- 
TION OF  STRESS  IN  THIN  ELASTIC  STRIPS  AND 
CYLINDERS. 

by  Ian  N.  Sneddon.   28  July  63,  77p. 
Grant  AF  AFOSRiX^  63 

Unclassified  report 

Lectures  glvea  in  the  Departaent  of  Mat heaaLics, 
North  Carolina  State  College,  Apr  1963.  Ral4lah. 
North  Carolina.  ^ 

Deseriptorst   (•Fracture  (Mechaaics).  StrLisses), 
(^Stresses,  Fracture  (Mechanics)),  Elasti:ity. 
Lead  di strl butioa.  Cylindrical  bodies,  Naieri- 
cal  aethods  and  proeednres.  Integral  eqaatlons. 
Boundary  valae  probleas. 


A0-413  112     Oiv.   25.  15 
(TISTP/MFA)  OTS  price  $1.60 


North  Caraliaa  State  Coll.,  School  of  Physi 
Scieaces  aad  Applied  Matheaatics,  Raleigh. 
A  TMO  DIMENSIONAL  GRACE  PROBLEM, 
by  MortoB  Loweagrab.   1  Juae  63.  18p. 
Ceatract  AFA9  638  1159 

Uaelassifiad  report 

Deseriptorst   (•Fracture  (Mechaaics),  Aaa 
sis).  (•Stresses,  Distribatiea  theory), 
Fourier  aaalysis.  Elasticity,  Bouadary  va 
problea,  lategral  eqaetioas.  Partial  diff 
tiai  eqaatiaas.  lategral  traasforas. 


The  problea  of  deteraiaing  the  distr 
stress  ia  the  aeighborhood  of  a  erae 
iafiaitely  leag  elastic  strip  is  coa 
la  receat  theories  of  fracture,  the 
•f  stress  in  the  aeighborhood  of  a  c 
tlastlc  bedy  plays  aa  iapertaat  rale 
•f  cracks  ia  a  two  diaeasiaaal  elast 
•as  first  developed  by  Griffia  who  s 
lolviag  the  eqaatiaas  of  elastic  equ 
for  a  spaea  baaadad  by  twe  coaceatri 
•  Uipses.  The  probleas  discassed  ia 
■re  the  two  diaeasiaaal  aaalogues  of 
diaeasiaaal  probleas  coasidered  by  t 
Probleas  of  this  type  have  also  been 
ky  CoUias.  He  uses  a  represeatatio 
plaeeaeat  vector  as  glvea  in  Greea  a 
solve  the  eqaatiaas  of  elastic  eqail 
is  assuaed  that  the  eqaatiaas  of  the 
(iaf iaitasiaal)  theory  of  elasticity 
(Aathor) 
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*I>--;13  113     Div.   25 
(TISTP/MFA)  CIS  price  U.bO 

Ceerdiaated  Scieace  Lab.,  0.  af  Illiaais. 

«rbana. 

ClYSTALLIZATION  OF  THE  SUPERCONDUCTOR  Nb3Sa, 
ky  Miag  C.  Leaag.   May  63,  35p.  R170 
Ceatract  DA36  039AMC02208,  ProJ,  3A99  25  00^ 

Uaclassifled  report 


It 


Descriptors:   (•Interaetal 1 ic  coapounds, 
Crystal  growth),  (•Niobiua,  Tin),  (•Crystalli- 
zation, Superconductors),  Measureaent,  Siagle 
crystals.  X-ray  diffraction  analysis.  Crystal 
structure,  Syaaetry  (Crystallography),  Nuclea- 
tioB,  Melting,  Phase  studies. 
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oa  the  cry 
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is  stable 
ts  of  Nb  e 
ion  and  gr 
s  upersat  u 
saturated 
any  indie 
will  oce  u 
obiua  in  t 
ion  only  p 
Is  were  ae 
eriaental 
he  optiaua 
h.   (Autho 


stallization  of 
of  the  follow- 
at  900  C  and 
aa  be  dissolved 
owth  are  the 
ration  at  a 

sol ut i  on. 
ate  that 
r  froa  a 
in;  however, 
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hieved.   More 
invest  igat  ion 
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AD-413    122  Div.      25 

(TISTP/TCG)    OTS   price   ll.io 

Foreign    Tech.    Div..    Air    Force    Systeas   Coaaand, 

Hright-Patterson    Air   Force   Base,    Ohio. 

ON    A    NEN    POSSIBLE    MECHANISM   OF    RECOMBINATION    IN 

SEMICONDUCTORS, 

by    M.    K.    Sheynkaan.    19    June   63,    5p. 

FTD   TT63    507  Unclassified    report 

Trans,    fraa  Ukraias'kiy   Fizichaiy  Zhurnal.    7j12. 
pp.    136^-1365.    1962. 

Descriptors:       ( •Seaiconductors,    Recoabinat ion 
reactions).     (•Recoabinat ion    reactions.    Seaicon- 
ductors).   Theory,    Energy,    Transport    properties. 

This    report    introduces    a   new  aechanisa   of    recoa- 
bination    in    seaiconductors    and    shows    that    the 
difficulty    lies    in    the    transaission    of   energy   of 
the   eleaent    in    the    act    of   trapping    the    nonbasic 
carrier    and    how   this    can    be   overcoae.       (Author) 


AO-413    126  Div.      25,    9 

(TISTP/JEA)    OTS   price   $9.60 

Stanford    U. ,    Calif. 

HEAT    TRANSFER    IN    HAKES, 

by    D.    B.    Adarkar    and    H. 

Technical    rept.    no.    55 

Contract    Nonr22523.    ProJ.    NR090   342 

Unclassified    report 


Kays.   1  Apr  63.  192p. 


Descriptors:   (•Heat  transfer.  Make).  (•Make, 
Laalnar  flow),  Laainar  boundary  layers. 
Equations,  Thickness,  Vortices,  Nuaerical 
aethods  and  procedures.  Turbulence,  Intensity, 
Heat  transfer  coefficients,  Metal  plates. 
Velocity,  Teaperature. 


ItT 


This  work  concerns  the  heat  trans 
drag  on  a  flat  plate  when  it  is  p 
wake  of  an  identical  flat  plate, 
is  at  a  constant  but  net  necessar 
teaperature.   The  analytical  deve 
aiders  the  case  of  two  coUlaear 
plates  aligaed  with  a  steady,  ine 
laainar  flow,  and  assuaes  that  th 
equations  apply  throughout.   The 
work  includes  heat  transfer  aeasu 
teaperature  and  velocity  (hot  wir 
the  wake  behind  the  first  plate, 
frequency  aeasureaent s ,  and  flow 
ia  a  water  table.   Three  pairs  of 
varying  thickness  are  used.   The 
is  sharpened  at  leading  and  trail 


fer  froa  and 
laced  in  the 

Each  plate 
ily  equal 
lopaent  con- 
zero  thickness 
oapressible, 
e  boundary  layer 
experiaental 
reaents, 
e]  probing  of 
vortex  shedding 
vi  sualisatien 

plates  of 
"thin"  pair 
ing  edges  while 


DlvUion  25  -  PHYSICS 

tli«  thicker  pair*  ar*  rcctaagnlar  la  croit- 
■actlaa.   Of  tba  resaltt  of  tkli  stady.  these  ef 
■ala  iatareat  te  the  heat  exchaager  deiigaer  aret 
that  the  aecead  plate  aedela  fairly  nell  the 
"averaf*  tin"    ef  a  strlp-fia  heat  exchanger 
•arface;  that  (bated  ea  the  criterlea  ef  desira- 
kility  ef  least  paaping  power  per  aait  heat 
traasfer  rate)  there  is  aa  eptiaaa  la  fia 
thickaess;  aad  that  care  aatt  be  ased  ia      ' 
iaterpretiag  heat  traasfer  data  in  the  raage  ef 
petsibly  stable  vertex  shedding.   (Aather) 


A0-A13  130     Di».   25.  8 
(TISTE/AAR)  OTS  price  $9.60 

Healett-Paekard  Co..  Palo  Alto.  Calif. 

AOVANCU  FUNCTIONAL  ELECTRONIC  BLOCK  DEVELOPMENT. 

lateria  eagiaeeriag  rept.  ao.  3,  1  llar-31  Ma/  63. 

31  May  63.  108p. 

Coatract  AF33  657  9772 

Uaclassified  report 

Oeseriptorst   (*Traasistors.  Electrical  proper- 
ties). (•Diodes,  Electrolaaiaesceace) .  ('Spec- 
trophotoaeters,  Sciaatific  research).  Lasers. 
Coapliags,  Crystal  growth.  Crystals,  Syathesis, 
Zinc,  Salfar. 


AD-A13  135     Di».   25 
(TISTP/rU)  OTS  price  $1.60 

Naval  Ordaaaee  Lab.,  White  Oak,  Id. 

AN  INSTIUMENT  FOR  THE  MEASUREMENT  OF  SPECIFIC 

VOLUME  IN  LIQUIDS, 

by  Wayae  Milioa.   31  May  63.  I2p. 

NOL  TR63  131  Oaclatsified  report 

Descriptors!   (*Instruaentat ioa,  Liqaidt), 
(•Liqaids,  Theraodyaaaucs) ,  ('Deasiaeters, 
Desiga),  Measareaeat,  Velaae,  Deasity,  Velocity, 
Seaad,  Traasforaers,  Coils,  Qaartx.  Viscosity, 
Silicoa  coapoaads. 

Aa  iastraaeat  «at  desigaed  to  aeasare  the  speci- 
fic velaae  of  liqtids  for  pressares  betweea  U.7 
aad  1i,000  Ib/sqaare  iach,  aad  for  teaperatares 
betweea  0  degrees  C  aad  100  degrees  C.   The 
lastraaeat  is  based  apoa  the  ability  of  a  dif- 
ferential traasferaer  to  detect  chaages  ia 
leagth  with  high  preeisioa.   A  descriptioa  of 
the  iastraaeat,  its  pretest  calibratioa,  and 
the  resalts  obtaiaed  ia  a  Dow  Ceraiag  solatioa 
(DC  200)  are  givea.   (Aether) 


AD-i13  272     Div.   25 
(TISTP/JP)   OTS  price  $10.50 

Steveas  last,  of  Tech.,  Heboken,  N.  J. 
LONGITUDINAL  INSTABILITIES  OF  RELATIVISTIC 
REAMS  IN  AXIALLT  SYMMETRIC  MAGNETIC  FIELDS, 
by  R.  *.    Ltndan.  1963.  131p.  Repi.  no.  P98  5  63 
Coatract  DA36  039tc87242,  ARPA  Order  112  61 
PreJ.  7600 

Uaelattified  report 

Detcriptortt   (•Particle  beaat,  Otcillatioa) , 
Qaaatua  aechaalet.  Relativity  theory.  Magaetl* 
fi-eldt.  Particle  acceleratort.  Betatroat, 
Syaehrotroas.  Space  cbargat.  Beaat  (Electro- 
aagaetic),  Plaaaa  aediaa.  Bloctroat.  Foeaaiag. 

A  caaoaical  faraalisa  has  beea  developed  for  the 
descriptioa  of  the  aegative  aass  iastability 
(N.  M.  I.)  aad  loagitudiaal  oaciUations  of 
relativistic  beaas.   This  foraalisa  has  beea 
applied  to  ascertain  the  stabillaing  affect  of 
betatroB  oscillations,  and  to  deteraiae  the  dis- 
persioa  ralatiea  aoveraiag  couatorttreaaiag  ioas 


aad  relativistic  electroas.   The  resalts  shew 
that  oaly  the  spread  in  p.  the  cenonical  aagalar 
aoaentna  of  the  particles,  coatrlbates  to 
stability.   The  N.M.I,  eqnatioas  for  two  streaas 

is  the  saae  as  theagh  were  separately  preseat; 
aad  the  dispersioa  ralatiea  for  loagitadiaal 
oseillatloas  of  beaas  ia  a  aagaetic  field  is 
gives  by  the  N.M.I,  dispersioa  ralatiea,  aad 
aot  by  the  dispersioa  relatloa  for  loagitadiaal 
oseillatloas  of  colliaear  beaas.   Moreover,  the 
dispersioa  relatloa  for  loagitadiaal  oseillatloas 
of  this  colliaear  beaas  differs  froa  the  asaal 
•qaatiea  by  a  aoa-trivial  factor.   (Anther) 


AO-^13  307    Div.   25 
(TISTP/FEM)  OTS  price  12.60 

Oregon  U. ,  Engene. 

ARE  BLOCH  BANDS  AT  FINITE  ELECTRIC  FIELD 

ADIABATICALLY  CONNECTED  TO  THOSE  AT  ZERO  FIELD. 

by  G.  H.  Nannier  aad  J.  P.  VnnDyke.  1963.  20p. 

Tecknical  rept.  ao.  2 

Coatract  N0NR277105.  Proj.  NR017  633 

Uaclassified  report 

Descriptorti   (•Electric  fieldt,  Particlet), 
(•Electrical  potential.  Tkeery).  Electroaag- 
aetic  fieldt.  Models  (Siaalatioat) .  Operators 
(Matheaatict),  Partial  differeatial  eqaatioat, 
lategral  eqaatioat.  Phate  thiftert.  Magaetic 
fieldt. 

If  a  poteatial  coatittt  of  a  tnperpotit ioa  of  a 
periodic  part  aad  a  aaifora  electric  field  thaa 
for  a  particle  aoviag  ia  thit  field  there  are 
Bloch  baadt  cloted  in  tiae.   The  pretent  report 
addrettet  ittelf  te  the  qaettioa  whether  thete 
baadt  aay  be  Ideatified  with  the  field-free 
baadt.   The  aott  aataral  thiag  it  to  expect  that 
the  baadt  are  tlightly  field  depeadeat,  bat 
converge  toward  the  field-free  baadt  at  E  goes 
to  aero.   Baadt  for  which  thit  It  tree  are  taid 
to  be  adiabatically  connected  to  corretponding 
baadt  at  xere  field.   Two  aodel  catet  are  given 
for  which  thit  adiabatic  coaaectiea  pertaiat. 
It  it  thowB  that  the  aatwer  to  the  qaettioa  ia 
the  report  title  it  alaott  alwayt  aegative.   Ia 
thit  proof  the  positive  cases  serve  aa  esseatial 
faactioa.   It  is  shows  that  the  paraaeters  of  the 
periodic  poteatial  aast  obey  at  least  oae  tapple- 
aeatary  coaditioa  to  allow  adiabatic  coaaectioa, 
aad  that  the  collected  catet  precitely  obey  thit 
coaditioa.   Adiabatic  coaaectioa  it  that  geaerally 
aot  pottible.   Aa  explicitly  tolable  cate  it  pre- 
teated  which  doet  aot  allow  adiabatic  coaaectioa. 
(Aather) 


AD-AI3  309    Div.   25 
(TISTH/REB)  OTS  price  $1.10 

Ecole  Noraale  Saperieare  (Fraace). 

EFFECTS  OF  PROTON  IRRADIATION  ON  THE  PROPERTIES 

OF  SILICON. 

by  A.  Aathier.  P.  Lalleaaad.  aad  J.  C.  Pfiiter. 

25  Apr  63.  8p.  Techaical  aot*  ao.  1 

Coatract  AF6I  052  5^3 

AFCRL  63  312  Uaelattified  report 

Detcriptort:   (•Silicoa.  Radiation  daaage). 
Crytttlt.  Cryttal  lattice  defectt.  Dlffutioa. 
Protoat.  X-ray  diffractioa  aaalytit.  Teaper- 
atare.  Thickaett. 

Diffatioa  eahaaeeaeat,  revealed  by  the  ditplace- 
aeat  of  a  p-n  Jaactioa.  ia  tilicoa  cryttalt 
protoB-irradiated  at  high  teaperatare  hat  I .ea 
ttadied  previoatly.   Ia  the  preteat  work  Laag't 
aethod  hat  beea  ated  to  ttady  the  defectt  created 
by  irradiatioa.   It  hat  beea  fouad  that  the  whole 
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thickaett  of  the  eryital  aay  be  pertirbed  aal 
that  this  pertarbatioa  disappears  if  the  regiaa 
10  aicroas  froa  the  sarfaee  (peaetratioa  dep»  of 
the  protoBs)  where  the  defects  were  created  M 
etched  away.   (Aather) 


AO-413  313     Div.   25 
(TISTH/BJII)  OTS  price  $2.60 

Kaasas  City  D. ,  Me. 

Cr51  NUCLEAR  ORIKNTATION  IN  A  CERIUM  HAGNBSIUm 

NITRATE  CRTSIAL, 

by  H.  F.  Taylor,  Jr.  aad  R.  C.  Sapp.  1  Aag  6h 

I8p.  Techaical  rept.  aa.  5 

Coatract  NeBr277500,  ProJ .  NR018  202 

Uaelattified  report 


Detcriptort:   (•Chroaiaa,  laparitiet).  (aRidio- 
active  itetepet,  Chroaiaa),  ("Siagle  cryttil 
laparitiet),  (•Ceriaa  coapoaadt.  laparitiei) 
(•laparitiet.  Rare  earth  coapoaadt).  Aaitol^i.^, 
Cryogeaict,  Gaaaa  rayt,  Polarixatioa,  Parakag- 
aetic  retoaaace,  Nitratet,  Magaetiaa  coapouadt 
Magaetic  field.  ^ 


lit, 

). 
ropy. 


Cr-51  aaclei  were  aligaed  ia  Cr(3+)  ioat  iat r 
daced  late  a  tlightly  cloady,  tpherical  tiag  l 
cryttal  of  ceriaa  aagaetiaa  aitrate  aad  aaga<i|t- 
ically  cooled  to  teaperataret  aear  abtolate  t»re. 
Aagalar  dittribatlea  aad  liaear  polarixatioa  ^ata 
ire  iaterpretable  oa  the  batit  of  paraaagaet:  fe 
retoaaace  iaforaatioa.  if  ia  additioa  the  pr^(t- 
esce  of  iateraediate  ttate  reerieatatiea  it 
accoHBted  for  by  coefficieatt  ia  the  Legeadr^ 
polyaoaial  expaatioa  of  the  radiation  patter 
(^)  -  1  ♦  A  tub  2  P  tub  2  ♦  A  tub  ^  P  tub  ^. 
letultt  are  coatratted  with  those  of  aa  earlier 
experiaeat,  aad  coapared  with  a  theoretical 
treataent  of  reorieatation  by  ttatic,  itotroble 
kfi  coupliag  which  yieldt  ia  the  hard-core  liiit 
at  thit  teaperatare  Q  tub  2  -  0.6I.   (Author)| 

AD-i13  327     Div.   25,  8 
(IISTP/FIM)  OTS  price  $2.60 

Floreace  U.  (Italy). 

FUNDAMENTAL  RESEARCH  ON  ELECTROMAGNETIC  THEORl 

*HD  HICROITAVE  SPECTROSCOPY, 

by  R,  Prateai,  L.  Roachi,  A.  M.  Scheggl,  aad 

6.  Teralde  di  Fraacia.  Mar  63,  18p. 

Craat  AF  E0AR62  103 

4FCRL  Rept.  ■•.  63  169     Uaelattified  reperll 

Oeseriptorst   (•Microwave  spectroscopy,  Charged 
particles),  (•Electroaagaetisa,  Theory).  Rail- 
atert,  Eleetroaagaetic  waves.  Electroaagaet le 
fields,  Electrea  traasitloBS,  Eleetrea  beaajir 
Refractive  iadex.  Dielectrics.  Metal  filas. 
Sheets,  Electrical  coBdaetaace. 


Ceateatst   (1)  RadiatiOB  frea  a 
is  aaifora  straight  aetioa  threa 
aediaa  periodically  loaded  with 
(2)  Radiation  froa  a  charged  par 
•traight  aetioa  through  a  period 
dielectric  slabs,  (3)  Radiatiea 
Mrticle  passiag  throagh  a  circa 
etadactiag  sereea.  U)   Radiatioa 
Hrticle  at  obllqae  iacideace  ea 
iig  fila  separatiag  two  dielectr 


ciarged  parti  si* 
gh  a  stratlfi  >k 
caadactiag  fi^as, 
tide  ia  aaifora 
ic  successioB  ef 
frea  a  charged 
lar  opeaiag  i  1 
frea  a  ehargo I 
a  plaae  coadf^t- 
Ic  aedia. 


*»-^13  340    Div.   25 
(TISTP/MA)  OTS  price  $2.60 

Craft  Lab.,  Harvard  U. ,  Caabridge,  Matt. 
SCATTERING  BY  A  PERFECTLY  CONDUCTING  CYLINDER 
*  COMPRESSIBLE  PLASMA. 

|y  S.  R.  Sethadrl.  I.  L.  Morrit.  aad  R.  J. 
■•llloBX.  15  Apr  63.  17p.  Techaical  rept.  ao. 
Csstract  Noarl 86632,  ProJ.  NR  371  tl6 

Uaclassified  report 


N 
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PHYSICS  -  Division  25 

Descriptors:   (•Plasaa  physics.  Coapressive 
properties).  Seatterlag.  Particles.  Electrea 
deasity.  Partial  differeatial  eqaatioas.  Elee- 
troaagaetic waves.  Cyliadrical  bodies.  Plasaa 
sheath,  Geoaetry,  Series,  Vector  saalysis, 
Coapressible  flow. 


The  seatterlag  of  a  plaae 
plasaa  (P)  wave  by  a  perf 
rigid  clrealar  cyliader  1 
coapressible  plasas  is  tr 
all  the  physical  qaaatiti 
taiaed  ia  the  fora  of  laf 
ease  of  s  plaae  EM  wave  1 
salts  for  the  earreat  lad 
the  cyliader,  the  total  s 
aad  the  back-seatterlag  c 
taiaed  as  a  faactioa  of  k 
of  the  plasaa  freqaeacy, 
of  the  cyliader  aad  keo  i 
EM  wave  ia  free  space.   ( 


eleetroaagaetle  (EH)  er 
eetly  conducting  aad 
aaerted  ia  aa  itotropic, 
eated.   Exprettloat  for 
et  of  iaterett  are  ob- 
laite  terlet.   For  the 
acideace,  naaerical  re- 
aced  on  the  tarface  of 
catteriag  crett  teetioas 
ross  sectioa.  are  eb- 
eoa  for  varloas  valaet 
where  a  it  the  radiat 
t  the  wave  aaaber  of  the 
Aather) 


AD-i13  3A2     Div.   25 
(TISTP/JP)  OTS  price  $2.60 

Floreace  U.  (Italy). 

RADIATION  FROM  A  CHARGED  PARTICLE  PASSING  THROUGH 

A  CIRCULAR  OPENING  IN  A  PERFECTLY  CONDUCTING 

SCREEN, 

by  L.  Ronchl.  Mar  63,  21p.  Teehaical  aete  ao.  3 

Great  AF  E0AR62  103 

AFCRL  63  166  Uaclassified  report 

Descriptorst   (•Charged  particles,  Photoas), 
Grilles.  Electrical  coadactaace.  Eaergy.  Elee- 
troaagaetle waves.  Electron  beaas.  Seatterlag, 
Series.  Eleetroaagaetic  fields.  Qaaataa 
aechaaics . 

The  radiatioa  arisiag  la  the  passage  df  a  charged 

particle  ia  uaifora  straight  aetioa  throagh  a 
circular  opeaiag  ia  aa  ideally  coaductiag  plaae 
screen,  aoraal  to  the  particle  path,  is  iavesti- 
gated.   The  exact  solatioa  of  the  problea  is 
feaad,  ia  teras  of  spheroidal  fuactioas.  (Author) 


AD-A13  3^6     Div.   25 
(TISTP/IH)  OTS  price  $2.60 

Califorala  U.,  Los  Aageles. 

ATTENUATION  OF  REPEATED  SPHERiaL  SHOCK  WAVES, 

by  Youngsua  Shin.  July  63,  25p.  Techaical  rept. 

ao.  22 

Coatract  N6oar23348.  ProJ.  NROU  302 

Uaclassified  report 

Descriptors:   (•Shock  waves.  Sound),  (•Atteaua- 
tloa.  Shock  wares).  (•Souad.  Haraoaic  oscilla- 
tors), Aaechoie  chaabers.  Souad  traasaissioa, 
Navefera  geaerators. 


gei 

Whea  fiaite  aaplitude  siaus 
the  air,  stable  shock  waves 
shock  froats  of  abrapt  pros 
by  the  aea-Iiaearity  of  the 
of  this  experiaeat  is  to  de 
atteaaatiea  of  -weak  shock  w 
sqaare  law  aad  to  coapare  t 
The  soBBd  source  was  a  sire 
queaeles'  betweea  8.5  kc  aad 
experiaeat  was  perforaed  ia 
By  correctiag  for  aa  effect 
the  experiaental  resalts  we 
agreeaeat  with  the  theory. 


eidal  waves  travel  ia 
are  produced.   These 

sure  chaage  are  caused 
aediaa.   The  object 

teraiae  the  excess 

aves  over  the  iaverse 

he  results  with  theory. 

a  aad  faadaaental  fre- 
11  kc  were  used.  The 
an  aaechoie  chaaber. 

ive  source  positiba. 

re  brought  into  good 
(Author) 


AD-413   356  Div.      25,    17 

(TISTM/AMS)    OTS   price   $1.60 


Hughes   Aircraft   Co..    Calver  City,    Calif. 
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Division  25  -  PHYSICS 

by   M.    N«Hb«r9«r.    Jaa   63,    8p.    DS   120 
C*atract  AF33   616  8438.    ProJ.    7381.    Tiik   738103 

0aelatslflt4  rtport 

*  Datcriptorii   (•Silieaa.  Saaieoadactor*) . 
(•Saaicaadaetars,  Sllleoa).  Scattarlag.  Oif- 
faaiaa,  Phataai.  Taaparatara,  Boroa,  Sia«la 
•ryitala.  laparitlai.  Araaaie.  Data. 


Tha  llaetraale  Prapartiaa  laf 
baaa  aitabliabad  ta  eallaet. 
tha  litaratara  aa  tha  alaatrl 
prapartiaa  •t   aatarials  aad  t 
pila  tha  axparlaaatal  data  fr 
A  aadifiad  caardiaata  iadax  t 
■aehiaa  atarad  aad  priatad  fo 
Caatar  pabllsbai  data  shaata. 
tbaaaarl,  glaaaarlat.  aad  sla 
aa  aaffieiaat  iafaraatiaa  la 
pilad.   Tbia  rapart  eaaaiata 
data  abaata  aa  Silicaai   Maaa 
(Aatbar) 


araatiaa  Caatar  baa 
iadax  aad  abatraet 

eal  aad  alactraalc 
a  avalaatad  aad  caa- 
aa  tbat  litaratara. 
a  tba  litaratara  la 
r  aaaaal  aaa.   Tba 

aaaaary  raparta. 
liar  pabllcatleas 
avalaatad  aad  eoa- 
af  tba  caapllad 

Fraa  Patb. 


A0-i13   364  OlT.      25 

(TISTP/IFA)   OTS   prlea  »1.60 

Aray   eiactraaiea   laaaareb   aad   0«valapB«at  Agaaey, 

Fart  Meaaaatb,  N.  J. 

ON  THE  FEASIBILITY  OF  AN  ETTIN6SHADSEN  S£«I- 

CONODCTOI  LASER. 

bjr  H.  Natta.  E.  Scblal  aad  C.  Loscoa.  Jaaa  63. 

10p. 

AELIOL  TI237i         Daelasilfled  report 

Daacrlptartt   i'Lasara,  Saaleoadactors) . 
(•Olodaa  (Saalcaadactori).  lajeetloa). 
Faaalbility  stadlei,  Oaflactloa.  Hall  affaet, 
■aaaaraaaat.  Nagaatle  fields,  Excltatloa,  Dlf- 
fraetlaa,  Tbeery,  Tbaraal  eoadactlTity, 
Oiff^aioa. 

• 

Tba  paaslbility  •t   aebiavlag  stiaalatad  recoabi- 
aatiaa  radiatlaa  ia  a  saaicoadactor  by  aa  altar- 
aata  aatbad  to  tba  lajactloa  diode  Is  lavasti- 
latad.   Tbe  resalts  aboa  tbat  aa  excess  coaeeatra- 
tlaa  af  recoabiaatloa  carriers  safflellat  to 
laltlate  laser  actloa  aay  be  obtalaed  la  seal- 
eaadaetars  by  drift  aad  deflectioa  ia  a  aagaetic 
field  (ettiafshaasea  effect).   HeneTer,  fartber 
data  are  reqBir.ed  to  calcalate  tbe  exact  aize  af 
tba  tbresbeld  ralae.   Altbeagb  tbe  carreat 
daisitias  repaired  for  operatiag  tbe  deyice  ap- 
pear of  siailar  ardar  as  far  iajectloa  diodes. 
tba  paapiag  aetbod  is  based  eatiraly  oa  balk  ef- 
faeta.   Tberefore.  tbe  derice  offers  a  aaaber  of 
practical  advaatagas  erer  Jaactloa  daTlces,  sacb 
as  a  larger  eaittiag  area  aad  fast  respoase  tlae. 
Tbe  desiga  of  a  possible  Ettlagsbaasea  laser  is 
dlscBssad  la  detail  aad  problea  areas  for  fatara 
■ark  are  listed.   (Aatbar) 


A0-i13  382     Div.   25 
(TISTP/MH)  OTS  price  $1.60 

Israel  laat.  af  Tecb.,  Haifa. 

■AGNETO-IONIC  MODE  PROPAGATION  IN  THE  IONOSPHERE: 
THE  DIRECTION  OF  lINiaUM  ABSORPTION  OF  A  HOMO- 
GENEOUS PUNE  NAVE  TRAVERSING  A  HOMOGENEOUS 
IONOSPHERIC  SLAB, 

by  C.  Altaaa  aad  H.  Cory.  26  Feb  63,  I2p.  Tacbil- 
cal  rapt.  ao.  3 
Cebtract  aa.  AF61  052  555 
AFCRL  63  650  Uaelaaaified  report 

Oescriptersi   (*Radia  wares.  Absarptioa 
(Pbyslcal)),  (•loaospheric  propagatloa.  Very 
law  fraqaeaey),  Plasaa  pbysics.  Gas  iaalzatiaa. 
Ilaetraaagaatle  fields,  Propagatloa.  lategral 
a^aatiaas. 


propagatiag  tbraagb  aa  idealised  boaogeaeoas 

loaospheric  regioa  ia  tbe  aagaeto-ioaic  aode  ia 
varioas  dlrectioas  ia  the  aagaetic  aeridiaa  plaae 
is  exaaiaed.   Mialaaa  absorptioa  betweea  t«e 
fixed  heights  is  geaerally  obtaiaed  abea  tbe 
ware  aoraal  is  ia  a  directioa  lyiag  betaeea  tba 
vertical  aad  the  directioa  of  the  geoaagaetic 
field,  bat  the  perceatage  variatioa  ia  total 
absorptioa  bet«eea  these  two  liaits  is  saall, 
aad  oae  aay  ase  either  tbe  coaditioa  of  verti- 
cal iacideaee  or  the  coaditioa  of  ''field 
aligaed  propagatioa"  as  aa  approxiaat ioa  to 
tbe  coaditioa  of  aiaiaaa  absorptioa.   For 
waves  iacideat  oa  a  physical  ioaosphere  froa 
below  this  treataeat  is  iavalid.  aad  the  problea 
aast  be  solved  by  aakiag  ase  .af  tbe  Booker 
qaartic  eqaatioa.   (Aether) 


AO-413  395    Div.   25 
(TISTP/FEM)  OTS  price  $1.10 

Bostoa  D. ,  Mass. 

(No  title). 

Fiaal  techalcal  rapt..  1  Feb  62-30  Jaatf  «3. 

30  Jaae  63.  3p. 

Great  AF  AF0SR62  248 

AFOSR  4997  Uaelaaaified  report 

Deserlptorsi   (aPbase  stadles.  Speetraa  aaa- 
lyaers),  (aQaaataa  aecbaaics,  lategral  traaa- 
foras).  Scattarlag,  Theory,  Electroaagaatie 
properties.  Optiaal  iaages.  Statistical 
processes.  Electrical  aetworks,  Circaits. 
Aytoaatic.  Coatrol  systeas.  Particle  spectra, 
Spia,  Resoaaace.  Bosoas,  Meoas.  Eiectroas. 


AD-413  396    Div.   25,  20 
(TISTP/FEH)  OTS  price  |1.60 

Colaabia  V. ,    New  York. 

RESEARCH  IN  ELECTRON  SPIN  RESONANCE. 

Fiaal  rept. , 

by  George  K.  Fraeakel.  Jaly  63,  15p. 

Coatract  AF49  638  520 

AFOSR  5127  Uaclassifiad  repart 

Descriptors:   (*Spia,  Resoaaace).  (*Eleetroas, 
Spia).  Free  radicals,  Hyperfiae  stractare. 
Oeateriaa,  Liae  speetraa.  Microwave  spectros- 
copy, Theory,  Magaetic  properties,  Relaxatioa 
tlae,  Atoale  orbitals,  Aroaatic  coapoaads. 


AD-413  403 
(TISTE/JMS) 


Div.   25,  8 
OTS  price  $5.60 


Motorola  lac,  Chicago,  111. 

SOLID  STATE  BEAM  CONTROLLED  LIGHT  MODULATOR. 

Fiaal  rept. 

by  Evert  Liadbcrg,  Joba  Hatchett  aad  Tercace 

Cole.  21  Jaae  61,  43P- 

Coatract  Ar30  602  2645.  ProJ.  5578,  Task  557803 

RADC  TDR63  l6l  Uaclassified  report 

Report  oa  Solid  State  Beaa  Coatrollad  Light 
Hodalatar. 

Descriptarst   (•Hadalators,  Light),  ("Light, 
■odalatiea).  ('Salid  state  physics.  Light 
traasaissiaa).  Feasibility  stadles,  Vacaaa, 
Secoadary  eaissioa,  Degassi f icat ioa,  Polarisa- 
tioa,  Differeatial  eqaatiaas.  Partial  differ- 
aatial  eqaatieas,  lategral  eqaatioas.  Vapor 
platiag,  Vacuaa  apparatus.  Crystals,  Aaisotro- 
phy,  Aaaoaiaa  coapoaads,  Phospborai  coapoaads, 
Deateriaa. 


A  stady  aad  iavestigat iaa  to  prove  tba  faasibili- 
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we  I  a 


ra 


ty  of  aa  electron  beaa  controlled  solid-stat|( 
light  aodulator  are  described.  Studies  werW 
aade  with  differeat  systeas.  Aaong  these 
experiaeats  exhibiting  the  Pockel's  electro- 
cal  effect  and  the  reflex  principle.  Diffe 
types  of  tubes  were  used  in  these  experiaent 
deaountable  aad  peraanently  sealed.  Vacuua 
ositioa  techaiques  were. also  studied.  These 
experiaents  were  perforaed  with  one  or  acre 
the  following  type  crystals;  aaaoniua  dihydr 
phosDhate  (ADP) ,  potassiua  dikydrogea  phosph 
(KDP)  aad  potassiaa  dideuteriua  phosphate 
(KD2P).  The  aost  proaisiag  of  the  above  ex 
aeats  were  the  straight-through  type  tubes  a 
KDP  and  ADP  crystals.  A  aajor  problea  eacoa 
tered  was  the  high  vapor  pressure  of  the  cry 
aaterial.  Thus,  it  is  recoaaeaded  that  the 
tal  be  aoaated  oa  the  outside  of  the  tube  or 
iaside  the  tabe  witbia  a  sealed  voluae,  or  i 
the  tube  with  a  suitable  aeans  of  getteriag 
continuous  paapiag.  (Aathor) 
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DESIGN  OF  A  MOLECULAR  AMPLIFIER  GROUP, 

by  S.  Okwil,  K.  Siegel  aad  J.  G.  Saith.  Jan 

49p. 

Contract  AF33  600  038862,  ProJ.  4107,  Task  41 
ASD  TDR63  6«4  uiclassified  Report   ' 


Y. 
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DescriDtors:  ('Aapl i f iers.  Design),  (•Mas 
Design),  Traveliag  wave  tubes,  Magaetic  fi 
Noise  geaerators,  Measureaeat.  Niobiua  all 
Zircoaiua   alloys,    Baadwidth,    Stability. 
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A0-i;i3  429     Div.   25,  8 
(TISTP/MH)  OTS  price  $1.10 

IIT  Research  Inst.,  Chicago.  111. 

■AVE  PROPAGATION  UNDER  ANOMALOUS  CONDITIONS 

■EASUREMENT  OF  THE  CHARGE  NEUTRALIZATION  RATE 

BETWEEN    N0(+)    AND   02(-). 

Quarterly   rept.    ao.    3.    15  Dee  62-15  Mar   63, 

by   Carstea  M.    Haalaad.    Apr   63,    7p.    Rept.    no. 

*RF  A218  12 

Contract  DA36  039SC90762,  ARF  ProJ.  A218 

Uaclassified  report 

Descriptors!   ('Ataosphere.  loaizatioa),  (•  1 
exchange,  Ataosphere),  Diatoaic  aolecules. 
Nitrogen  coapounds.  Oxides.  Nitrites,  Ions, 
Vacuua  appara{as.  Particle  accelerators. 
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Div.   25 
OTS  price  $3.60 


Florence  U. ,  Italy. 

lADIATION  FOR  A  CHARGED  PARTICLE  AT  OBLIQUE 

INCIDENCE, 

by  L.    Roachi,    G.    Toraldo   di    Fraaria.    lar  63, 

Technical    note    ao.    4 

Crant    AF   E0AR62    103 

*FCRL  63   167  Uaclassified    report 
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PHYSICS  -  Division  25 

Descriptors:   (•Charged  particles.  Photons), 
Metal  filBs,  Electrical  conductance.  Refrac- 
tive index.  Dielectrics,  Energy,  Eleciroaag- 
aetic  waves.  Electron  beaas,  Quantua  aechanics. 
Elect roaagnetic  fields.  Surfaces. 

The  transition  radiation  is  investigated,  which 
is  eaitted  by  a  charged  particle  in  unifora 
straight  action,  obliquely  incident  on  a  thin 
conducting  fila,  separating  two  aedia  with  dif- 
ferent refractive  index.   General  foraulas  are 
givea.   Three  particular  cases  are  exaained  ia 
detail.   (Author) 


Div.   25 
OTS  price  $6.60 


AD-413  455 
(TISTP/FR) 

AVCO  Marine  Electronics  Office,  New  London 
Conn. 

BOTTOM  LOSS  AND  RELATED  PHENOMENA  IN  THE 
TONGUE  OF  THE  OCEAN, 
by  R.  A.  Halvorsen.  June  63,  59p. 
Contract  Near  3353  00 

Unclassified  report 

Descriptors:   (•Uaderwater  sound  signals. 
Ocean  bottoa).  Uaderwater  explosions.  Reflec- 
tion, Scatteriag,  Attenuatioa. 

A  series  of  acoustic  tests  was  aade  in  the 
Tongue  of  the  Ocean.   Eleven  runs  were  aade 
aloag  5  tracks,  although  individual  runs  did  not, 
in  all  cases,  cover  a  coaplete  track.   Two  ships 
were  involved  in  the  operation.   One  towed  a 
hydrophone  at  a  speed  of  4  knots.   The  second 
followed  at  various  ranges  dropping  explosives. 
The  priaary  purpose  of  these  tests  was  to  obtain 
bottoa  loss  data  at  grazing  angles  of  30,  45,  aad 
60  degrees.   Data  obtained  are  discussed  and 
coapared  with  other  reported  data.   There  is  con- 
siderable evideace  that  the  bottoa  is  layered 
aad  that  the  aain  energy  in  the  bottoa  return  is 
not  froa  the  water-bottoa  interface  but  froa 
within  the  bottoa  itself.   This  is  not  an  uncoa- 
aon  occurrence  aad  is  referred  to  in  the  litera- 
ture.  Over  a  large  part  of  the  area  surveyed, 
the  bottoa  appeared  to  be  acting  aore  as  a 
scatterer  than  a  specular  reflector.   In  soae 
in/tances  the  scattering  characteristics  of  the 
bottoa  chaaged  aarkedly  in  short  distaaces  (2,000 
feet  or  less).   (Author) 


AD-413  475      Div.   25,  15 
(TISTM/TCG)  OTS  price  $5.60 

Marylaad  U. ,  College  Park. 

SUPERCONDUCTORS  ilTH  PLANE  BOUNDARIES, 

by  David  S.  Falk.  19  July  63,  54p.  Physics 

Dept.  technical  rept.  ao.  315 

Grant  AF0SR62  46 

AFOSR  Rept.  no.  5134   Uaclassified  report 

Descriptors:   (•Sapercondactors,  Boandary 
value  probleas),  (aBouadary  valae  probleas, 
Sapercoaductors) .  ("Matheaatical  aodels, 
Supercoaductors),  Differential  eqaatioas. 
Sheets.  Metals. 


The  Gor'kov  equations  are  solved 
for  various  geoaetries  to  obtaia 
about  the  pair  wave  function  ia  t 
plaae  boundaries.  The  approxiaat 
coBsists  of  assuaing  a  aodel  take 
witbia  the  superconductor,  aad  as 
be  close  to  the  correct  pair  wave 
equations  are  then  solved  and  a  a 
fuaction  is  calculated.  The  aode 
cbosea  In  a  self-coasistaat  aaane 
coasidered  are  the  fiaite  aad  sea 
superconducting  slabs,  and  seai-i 
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approxiaately 
iaforaatioa 
he  vicinity  of 
ion  aethod 
n  coBstaat 
suaiag  it  to 

function.  The 
ew  pair  wave 
1  is  then 
r.  The  probleas 
i-iafinite 
afinite  super- 
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••■4actlafl   ••*   ■•»•!   Mtalt    !■   ctatact.      Tk« 
•ffaeti   •€   tkt  bonadarj  e»a«lti«ai   art   di>- 
cai*«4.     Tkt  caUalatitai   art  ptrftratd  bttk   at 
itrt   tt^tratara   aatf  atar   tkt   critical 
ttaptratart.      (Aatkar) 


Al>-i13   500  Div.      2i 

(T1ST»/Jr)   OTS  priat  H.IO 

Ptaasylvaaia  U. ,  Pki la«tlpkla. 

lUAIKS  ON  THt  0«UCHI  TRANSrORMATION. 

by  laaa  A.  Takir-Kktli  aad  Htrbtrt  B.  Callta. 

May  63.  ip.  TI11 

Caatraet  NtBr35136 

Uaclatsifiad  rtptrt 

••■eripttrti   (•Ptrraaagattic  Battriali, 
Lt«  ttaftratart  rtstarek).  (•Ftrroaagattisa, 
■atktaatlcal  aaalytit),  Sarits.  Basoa. 
Optrattra  (Matkaaatics) ,  Traacf eraatlaa 
(Natktaaticf).  Statistical  atekaaici, 
Traasf araatlaa. 

It  ii  sktwB  tkat  tkt  Ogacki  traacfaraatiaa  ia 
tka  tkaary  tf  ftrroaagaetisa  it  a  lt«  teaptra- 
tart  apla  aata  appraxiaatiaa.  tkt  validity  of 
■kick  daptads  oa  tbe  iaplicit  aitaaptioa  that 
tka  kiataatical  iattractioa  eaa  bt  igaortd. 
Tkia  liaitatita  kas  tke  coaieqaeace  that  tke 
tkttry  tf  Ogacki  aad  Hoaaa,  if  accepted  at 
kigktr  ttaptraturet,  predicts  aa  iafiaitt  Carit 
ttaptratart.  (Aatkar) 


A0-i13  501      DiT.   25.  15 
(TISTP/H6)  OTS  priet  $1.60 

UalTtrsity  of  Soathtra  Calif.,  Los  Aageles 
SOM  ASPECTS  OF  THE  THEORY  OF  IRREVERSIBLE 
STATISTICAL  MECHANICS. 
Aaaaal  ttchaical  rept 
by  H.  S.  Taylar  aad  J 
Caatraet  Noar22823 


Steeki.  1963.  11p- 
Oaaiassifitd  report 


Otacripttrst   ('Stat istieal  atckaaics, 
IrrtTtrsiblt  prtctssts).  (•Cases,  Kiattic 
tkttry),  Traaspart  praptrties,  Scatteriag, 
Pattatial  tkaary.  Particles,  Distribatiaa 
tkaary.  Paactiaas,  Naatrical  aaalysis. 
Probability,  Optrators  (Matkoaatics) . 
Seqaeaets.  Statistical  processes.  Taylor's 
sarits. 

Tkt  Ttrsloa  af  Bogalyaaber' a  tkaary  af  irre- 
Torsiblo  pheaoaeaa  ia  gases,  ia  «kick  tke 
caapliag  caastaat  is  ased  as  aa  expaasioa 

paraator,  is  faatralisad  tt  all  ardtrs.  (Aatkar) 


Al)-413  512     Div.   25 
(TISTM/BRM)  OTS  price  $9.10 

Nt«  Htxico  U.,  Eagiaetriag  Cxptriatat  Statida, 
Albaqaarqae. 

nOLE-FIBLD  METHODS  IN  THE  MEASUREMENT  OF  POST- 
ELASTIC  SURFACE  STRAINS, 

by  F.  D.  Ja.   17  Jaae  63,  103p.  Rapt.  ao.  ME6 
Craat  AF  AF0SR62  208 

Uaelattifiad  report 

Daseriptarst   ('Hatals,  Creep).  ("Creep. 
Pktttgrapkie  aaalvsis).  Pkototlast icity. 
Straia  (laekaaics;,  Measareaeat,  Raptart. 
Ptlarisetpts,  lattrferoaeters,  Stresses, 
Alaaiaaa  alleys,  Tkaory.  Plastic  coatiags, 
Sarfaets. 

Several  «kele-field  aetkods  were  stadied  aad  a 
aa«  teckaiqae  «as  developed  for  tke  parpose  of 
atasariag  past-elastic  sarfaca  straias  ia  aetals. 


Critical  evalaatioa  was  givea  to  tke  followlag 
experiaeatal  teckaiqaesi   tke  atire  effect  aad 
tke  birefriageat  ceatiag.   la  both  aethods.  tke 
priacipal  experiaeatal  aodel  desigaed  for  tke 
stady  of  tke  teckaiqaes  was  a  staple  tcasioa 
plate  witk  a  ceatral,  circalar  kole  as  a  stress 
raiser.   Friage  patteras  developed  la  botk 
aetkods  were  recorded  by  photography.   (Aathor) 


AD-i13  513     Oiv.   25 
(TISTP/JVP)  OTS  priet  II.IO 

Isratl  last,  af  Tech.,  Haifa. 

ENERGY  BAUNCE  OF  UNIFORMLY  ACCELERATED  CHARGE. 

by  Cleatat  Leibovltx  aad  Aihcr  Peres.  23  Apr  63. 

lOp.  Teckaical  aote  aa.  1 

Great  AF  E0AR63  107 

ARL  63  169  Uaclassified  report 

Oescriptorsi   ("Relativity  tkeory.  Ckarged 
particles).  (•Elect roaagtet Ic  fields.  Charged 
particles).  (•Charged  particles.  Accelerat ioa) . 
Eaergy.  Elect roaagaei  ic  waves,  Panicle  trajec- 
tories. Field  tkeory.  Particle  accelerators. 

If  tke  electroaagaetie  field  of  •  aalforaly  ac- 
celerated charge  is  coaputed  by  aeaas  of  Lieaard- 
Miechert  poteatials,  it  is  foaad  that  the  result 
does  act  carrespoad  ta  a  siagle  soarce.   Besides 
the  origiaal  aaiforaly  accelerated  charge  there 
is  also  a  secoad  charge,  which  is  spread  oa  a 
plaae  recessiag  ia  the  opposite  direction  witk 
tke  velocity  of  light.   The  work  perforaed  by 
this  secoad  charge  agaiast  the  electroaagaetie 
field  is  equal  to  tke  coastant  rate  of  radiatioa 
af  the  physical  systea.   This  resolves  the  old 
paradox  of  the  eaergy  balance  of  a  uaiforaly  ac- 
celerated charge,  which  radiates  at  a  constant 
rate  although  it  uadergoes  no  radiatiaa  reaction. 
(Atthor) 


A0-i13  552     Div.   25 
(TISTB/MS)  OTS  price  $1.10 

Xavier  U.,  Cinciaaati.  Ohio. 

CONFERENCE  ON  THE  FOUNDATIONS  OF  QUANTUM 

MECHANICS.  OCTOBER  1-6,  1962. 

15  Jaly  63.  7p. 

Craat  Near  G0006  63 

Uaclassified  report 

Dtscriptorst   (•Qaadtua  atchaaics,  Syaposia). 


AD-i13  560     Div.   25 
(TISIP/JP)  OTS  price  1^.60 

Atrospact  Corp.,  Los  Angeles  .  Calif. 

ASYMPTOTIC  RAVE  FIELDS  AT  A  CONICAL  INTERFACE. 

by  Heraan  A.  Laag.  19  July  63.  50p.  TDI169 

3230  22TN4 

Coatract  AF04  695  169 

SSD  T0R63  155  Uaclassified  report 

Descriptors:   (•Conical  bodies,  Nave 
transaisslon) ,  (•Plasaa  shtath,  Navt 
transaission) .  Eltciroaagnetic  waves,  Elec- 
troaagnotic  wave  reflection,  loas,  Electro- 
aagaetie fields,  Plasaa  aediciua. 

The  phase  aad  first  era  of  the  asyaptotic  re- 
flected, traasaitted,  and  incident  fields  at  a 
coaical  iaterface  are  deterained.   The  source 
is  aa  olectric  dipole  located  upon  and  directed 
aloag  the  axis  of  the  coat.   Staadard  asyaptotic 
aethods  are  davtltptd  for  tht  dipole  ia  free 
space  wkaa  tkt  stctad  atdiaa  kas  a  real  wavt 
naabar.   Tka  results  skew  kow  tke  coae  eagle 
and  curvature  aodify  tke  toras  of  tke  keif 
spece  problea.  wkick  kes  beea  solved  previoasly. 
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Rhea  tke  secoad  aediua  kas  a  taaller  wave 
■uaber  than  free  space,  the  diffracted  field  thet 
arises  beceuse  of  total  reflection  is  elso  4^ 
terained.   The  results  are  iacorporated  ia 
table.   Finally,  the  results  ore  txttndtd  t 
second  aediua  consisting  of  a  plasaa.   The 
aodel  laclndas  collisioas  but  ioa  aotioa  is 
neglected.   The  phese  end  eaplitude  becoae  Oa- 
plex,  represeatiag  the  eaalytic  coatlauatio^I tf 
tbe  theory  applicable  to  reel  wave  auabers. 
(Author) 


AD-413  570     Div.   25,  U.  8 
(TISTM/TCG)  OTS  price  $4.60 

Foreign  Tech.  Div..  Air  Force  Systeas  Coaaai|^, 

Iright-Patterson  Air  Force  Base,  Ohio. 

JOURNAL  OF  HIGHER  EDUCATIONAL  INSTITUTIONS. 

PHYSICS  (SELECTED  ARTICLES). 

3  Juae  63.  39p. 

FTO   TT63    350  Uaclassified    report 

Trees,    froa   Ixvestiya    vysshikh    achebaykh 
savedeaiy.    Fixika,    No.    5.    pp.    3^-37,    38-0, 

150-155,  aad  156-160,  1962. 

Descriptors!   (•Pol vet ky lene  plastics.  Di- 
electric properties),  (•Diodes  (Seaiconduc 
Electroforaiao) .  (•Polyaers,  Dielectric 
properties).  (•Ferroaagnet ic  aateriels, 
Megaetostrict ioa) .  Gaaaa  reys,  Ultreviolet 
redietioa,  Siagle  crystals.  X-rays,  Iroa 
alloys,  Silicoa  alleys. 


iig 


Conteatst  Dielectric  properties  of  iasulat 
esterials  uader  gaaae-irrediet ioa;  lavestig^ 
of  tke  electricel  foraiag  of  poiat-coat ract 
diodes}  Varietioa  of  dielectric  losses  ia 
crystallixiag  polyaers  aader  tke  actioa  of 
ioaisiag  redietioa;  and  Teaperatare  dependesji 
tke  sataratiOB  aegaetost r ict ion  of  single  crj 
tals  of  ferrosilieta. 


1  or). 


A0-A13    575  Div.      25 

(TISTP/MFA)    OTS    priet    $1.10 

Foreign  Teck.    Div.,    Air   Force   Systeas   Coaaai 

Iright-Patterson    Air    Force    Base,    Ohio. 

AXIALLY    SYHMETBICAL   DEFORMATION    OF   HOLLON   OBJIUO- 

TIOPIC    SHELLS   OF   ROTATION, 

by  0.    M.    Gus' .      12   Juae  63,    ip. 

FTD  TT63  597  Declassified  report 


Trans,  froa  Dopovidi  AN  Ukreins'keyi  RSR.  No 

pp.  IOU-10^7,  1962. 

Oescripterst   (•Stractural  shells.  Bodies 
revolatioa),  (•Spheres.  Def'oraat  ioa) ,  Elaijl 
shells.  Loadiag  (Mechaaics).  Bessel  faacti|4a 
Rotation.  Stresses.  Functions.  Equations 


AB-^n  579     Div.   25,  15 
(TISTP/MFA)  OTS  price  $1.10 

Foreign  Tech  Div.,  Air  Force  5ysteas  Cosusoa4 

Vrigbt-Patterson  Air  Force  Base,  Ohio. 

ICTHOD  OF  AUTOMATICALLY  MEASURING  SMALL 

DEVIATIONS  IN  PITCH  OF  DETAILS  WITH  PERIODIC 

STRUCTURES, 

ky  V.  N.  Zabolotskiy.  17  Jaae  63.  3p. 

Fro  TT63  500  Unclassified  report 

Trans,  froa  Russiaa  Pateat  Nr.  U5011,  (Appl.  Nr. 
696354/25,  pp.  1-2.  6  Feb  1961. 

Oescriptorsi   (•Pitch  (Motioa),  Measureaea|t|), 
(•Structures,  Aaalysis),  Beaas  (Electro- 
aagaetie), Helixes. 


ita 


e  of 

s- 


8. 


f 

ic 


PHYSICS  -'iSvlslon  25 

AD-413  580     Div.   25 
(TISTM/REB)  OTS  price  15.60 

Foreign  Tech.  Div.,  Air  Force  Systeas  Coaaaad, 

Nrigbt-Patterson  Air  Force  Base.  Ohio. 

HYSTERESIS  LOOPS  OF  UNTAXIAL  FERROMAGNETIC 

FILMS  (Petli  Gisterezisa  Ferroaagaitaykk 

Plenok) . 

by  V.  V.  Kobelev.   11  June  63. 

FTD  TT62  1866  Uaclassified  report 

Trans,  froa  Elektroaayye  Vyckislitel' ayye 
Maskiay.  Moskva,  pp.  I-63,  1961. 

Oescripterst   (•Ferroaegaet ic  aateriels,  Tkia 
filas).  (•Tkia  filas.  Ferroaagnet ic  aateriels), 
(Hysteresis,  Tkia  filas),  Ferroaegaet i sa, 
Tkeory,  Rotatioa. 

All  tke  Bultiforaity  of  hysteresis  loops  of 
uaiaxiel  fila  eleaeats  can  be  described  on  the 
besis  of  e  rotation  aodel.   Eqaatioas  for  all 
the  classes  of  hysteresis  loops  aader  exaainetioa 
are  preseated.   The  closest  coagraity  of  the 
theory  based  oa  the  rotation  aodel  with  the 
experiaeat  is  abserved  uader  speeiaeas  with 
siailar  valaes  of  coercive  force  for  wall 
thiftiags  aad  for  rotatieas.   Tke  experiaeatal 
aenifestat ion  of  processes  of  wall  ihifting  are 
acre  graphically  aad  easily  eerried  out  by 
exaaiaiag  the  hodograph  af  aegaet izet ioa.   Ia  all 
the  cases  iavest igated,  the  aagaetie  reversel 
of  fila  eleaeats  is  accoapeaied  by  doaaia  foraa- 

ioB.   Tke  skare  of  tke  processes  of  wall 
skifting  is  ainiaal  tbrougk  tke  actioe  of  tke 
exteraal  field  aear  tke  keevy  directioa  of 
■agaetizatioa.   Mitk  aagaetie  reversal  of  tke 
fila  eleaeat  exactly  aloag  tke  ligkt  directiea 
aad  exactly  aleag  tke  left  directiea  of  tke 
aagnetisetion  processes,  rotatioa  of  tke 
aegnetic  aoaeat  of  tke  speciaea  is  eat  observed. 
(Autkor) 


AD-413  583     Div.   25 
(TISTM/EJH)  OTS  price  $2.60 

Foreiga  Teck.  Div.,  Air  Force  Systeas  Coaaaad, 
Wrigkt-Patterson  Air  Force  Base,  Okie. 
INVESTIGATION  OF  DISPERSE  ATOMIZATION  IN 
NOZZLES  OPERATING  ON  THE  PRINCIPLE  OF  THE 
BILATERAL  MASHING  OF  A  LIQUID  SURFACE  MITH  GAS. 
by  I.  G.  Plit.   15  May  63.  20p. 
FTD  TT63  290  Uaclassified  report 

Trans,  froa  Zkaraal  Prikledaoy  Kkiaii,  35t9, 
pp.  1996-2007.  1962. 

Descriptors!   (•Atoaizatioa,  Nosiles). 
(•Sprays,  Atoaixet ion) ,  (•Nozzles.  Atoaize- 
tion).  Drops,  Liquids.  Sarfeees,  Gases. 

Hken  in  vest igat lag  tke  iaflaeact  of  tke  basic 
pareaeters  on  tke  dispersity  of  e  sprey  of 
liqaids  ia  low-pressare  pneaaatie  aozzles,  it 
was  established  tkat  tkere  are  two  ckaracterist ic 
regions,  depending  on  atoaizetioa  conditioas,  ia 
wkick  tke  aeaa  drop  diaaeter  ckaages  accordiag 
to  varioas  regularities.   Geaeralized  equations 
were  obtained  for  eeck  iadicated  region  for 
deteraining  the  criticel  point  of  traasitioa 
froa  oae  dependeace  to  the  otker.   (Autkor) 


AD-413  591     Div.   25.  i 
(TISTM/TCG)  OTS  price  $1.10 

Foreiga  Teck.  Div..  Air  Force  Systeas  Coaaaad. 

Vrigkt-Patterson  Air  Force  Base.  Okie. 

EFFECT  OF  LIQUID  PHASE  ON  THE  PROCESS  OF  SILICA 

CRYSTALLIZATION. 


163 


DLviBion  25  -  PHYSICS 


hj  r.    A.    Br«a. 
fTD  TT63   512 


10  lay   63.    iy. 

Oaelattlflad  raport 


Traas.  fraa  Ooklady  Akatfaall  Naak  SSSI, 
(Khiaiehaakaya  Takkaalaglya) .  ;9t3.  tp.    935-536. 
194S. 

Daaerlptarat   (*Siliaaa  eaapaaada,  Cryatal- 
llaatlaa).  (•Dlaxidaa.  Cryitalliaatiaa) . 
(•Crjrstalliiatlaa.  jSilleaa  eaapoaada). 
(•Llqalda,  Pkaaa  atadlas).  Tiieoiity.  Ilxtaras. 
■iaarala,  Additlvas,  Haat  traataaat,  Group  I 
alaaaata.  Croap  II  alaaaata,  Graap  III  ala- 
aaata,  Oxidaa. 


Al>-i13  657     Dl».   25 
(TISTP/HFA)  OTS  prlea  $8.60 

Faralga  Taek.  Dlv.,  Air  Porea  tyataaa  Caaaaad. 
■rigkt-Pattarsaa  Air  Ferea  Baia.  Okie. 
TIB  SOLUTION  OP  CERTAIN  NONSTEADY-STATI  PIOBLEMS 
OF  ■ACNrrOHYDIOOYNAMICS  FOE  A  VISCOUS  INCOMPRES- 
SIBLE FLUID. 

hj   0.  A.  Ladyskaaakaya  aad  V.  A.  Salaaalkev. 
22  Hay  63.  83p. 
PTD  TT  63  208  Oaelaaalflad  raport 

Traaa.  fraa  Trady  Hataaatlakaakaga  laatitata 
laaal  V.  A.  Ctaklava,  Mataaatlkekaaklya  Vopraay 
Gldradlaaalkl  i  Mafaitaay  Cidradlaaaiki  Dlya 
Vyaakay  Naaakiaayaaay  Zkldkaat*.  Akadaaiya  Naak 
Soyaxa  Savatakikk  Satiialiatlakaaklkk  Raipablik. 
Val.  59,  Makva.  pp.  115-173.  i960. 

Daaerlptarsi   (•■agaatokydradyaaaict,  Eqaa- 
tlaaa).  ('laaaapraaaibla  fla«.  Tkaory).  Vla- 
aaalty.  Elaetraaafaatla  flalda,  laaqaal It iaa. 
Plaid  fla«.  Naaliaaar  diffaraatlal  aqaatlaaa, 
Baaadary  valva  prablaaa,  Traaaf oraatleaa 
(■atkaaatiaa) ,  Dataralaaats,  Sarfacaa. 


A0n^13  662     OiT.   25 
(TISTP/PSM)   OTS  pTlca<«1.10 

Paralfa  Taek.  DIt.,  Air  Parce  Systaaa  Caaaaad. 

Mrifkt-rattersaa  Air  Parce  Baaa.  Okie. 

ON  THE  PROBLIN  Of  TRANSVERSE  INSTABILITY  OF 

CHARGED  BEAMS  IN  STORAGE  SYSTEMS , 

by  V.  G.  Grlakla.   11  Jaaa  63,  5p. 

FTD  TT63  530  Uaelaaalfied  repert 

Traaa.  fraa  Veataik  ■aakavakaga  OalTaralteta, 
a*.  6.  pp.  83-85,  1962. 

Oaaeripterat   (*Spaee  ebargea,  Starage),  ('Par- 
tide  beaaa,  Deaaity).  Naaliaear  lyateaa, 
Oaeillatara,  Preqaeaey,  Pkaae  atadlea,  Dls- 
trlbatlaa,  Stability,  Particle  aceeleratara. 
■•tlaa,  Betatraaa,  Eqaatlaaa,  lategral 
traaaf araa,  Plaaaa  aaelllatlaaa. 

Cartala  traaavarae  effeeta  af  a  apace  ckarga  la 
ayelle  syataaa  are  iaveatlgated.  A  beak  li  ex- 
aalaad  la  akleh  tfce  partlclaa  perfara  aaaliaear 
aaelllatlaaa  altk  tbe  aaaa  eaergy.  Tke  field  ef 
the  faraad  paaltlve  deaaity  flactaatiaaa  aeeal- 
arataa  tke  partlelea  aoviag  la  freat  af  tke 
<laeteatlaaa  aad  tlawi  dawa  tbe  partlclei  la- 
eatad  bekiad  It.   (Aatbar) 


AD-413  667     DiT.   25 
(TISTP/AMS)  OTS  price  15.40 

Haghea  Taal  Ca.,  Calvar  City,  Calif. 

CADIIUM  SULFIDE  SUMMARY  REVIEM  AND  DATA  SHEETS 


by  M.  Neaberger.  Apr  63,  155p.  Kept.  ao.  DS124 
Caatract  AP33  616  8^38.  PraJ.  7381.  Taak  738103 

Uaelaaaified  repart 

Deaerlptarat   ('Cadalaa  caapaaada,  Salfidea), 
Seaieaadactara ,  Abaarptiaa,  Optical  praper- 
tiaa,  Diffaaiaa.  Dielectric  prapertlea.  Elec- 
trical caadactaace,  Reaiataaee  (Electrical), 
Hall  effect,  Radlatiaa  daaage.  Life  expec- 
taacy,  Tkeraaalaetrici ty,  PkatacaadaetlTity, 
RefractiTe  iadex.  Refleetlaa,  Data,  Experi- 
aaatal  data. 

AD-413  692     DlT.   25.  30 
(TISTP/TL)  OTS  prlea  $6.60 

SEF  ladaitriet.  lac..  Pkl  ladelpkia.  Pa. 

STUDY  OF  THE  VIBRATION  CHARACTERISTICS  OF 

BEARINGS. 

Progreti  rapt.  ao.  13.  1  A>r-31  May  62, 

by  Jaaet.  L.  Haaag.  Aag  63,  68p.  Rapt.  ao. 

AL62L023 

Coatract  N0bf78S52 

Daclaaiified  repert 

Deieriptorit   (*Rollar  beariagi,  VibVktloa), 
(•Ball  beariagi.  Tests),  ("Skafts.  Calibra- 
tlaa).  Loadiag.  Capacltaace  bridges.  Measare- 
aaat.  Tables. 


AO-413  760     DlT.   25.  ^ 
(TISTM/ODN)  OTS  price  $1.10 

Mistifsippi  U..  UaiTersity. 

DETt'RNINATION  OF  SPECTROSCOPIC  AND  THERMODYNAMIC 

CONSTANTS  FOR  A  SYSTEM  OF  1t1  AND  2l1  COMPLEX 

EQUILIBRIUM  REACTIONS, 

by  Neil  B.  Jariaski.   1963,  7p. 

AFOSR  4954  Uaclassified  report 

Descriptorsi   ('Tkeraodyaaaici ,  Ckeaical 
reactioas).  (*Ckeaieal  aqailibriaa,  Tberao- 
dyaaaics),  (*Reactioa  kiaetics,  Tkeraodyaaaies) 
Abserptioa  (Pbyslcal).  Coaplex  coapoaads, 
lltraTlelat  spectroscopy,  Tkeory. 

A  aetkod  of  deteraiaiag  tke  foraatioa  eeastaats 
aad  tke  aolar  absorbaacy  iadices  of  sereral 
coaplex  systeas  is  described.   It  is  skowa  tkat 
observed  variatioas  ia  tke  appareat  foraatiaa 
aaastaat  wltk  wareleagtb  or  coaceatratioa  (based 
OB  tbe  assaaptiea  ef  oaly  1:1  iateractioas)  aay 
be  attributable  to  consecutive  or  siaaltaaeoes 
faraatioB  of  kigker  order  coaplexaa.   (Aatkor) 

AD-413  768     Div.   25 
(TISTH/OON)  OTS  price  t2.60 

Uaivaraity  ef  Soatbara  Calif.,  Eagiaaerlng  Ceatar, 

Los  Aageles. 

RESEARCH    IN   PLASMA   AND   HAGNBTOHYORODYNAMICS. 

Tackaical    rept., 

by  Zokrab  Kapriellaa.   Mar  63,  16p. 

USCEC  Rept.  96  101;  EE21 

Great  AF  AFOSK  62  112.  ProJ.  9768 

Uaclassified  report 

Descriptorsi   (*Plasaa  pbysics.  Magaetokydrody- 
aaaics) ,  Theraal  radiatioa.  Sources,  Electroa 
deasity.  Microwaves,  Measureaeat.  Paraaetric 
aaplifiara,  ElactroaagBetic  aaves,  Tkeory. 

Tke  research  reported  here  involves  theoretical 
aad  experiaeatal  work  ia  five  aajor  areast  (1) 
Elactroaagaetie  Radiat^n  froa  a  Dipole  in  aa 
Aalsotropic  Plasaa.  (2)  Plasaa  Diagaostics,  (3) 
Modified  P.I.G.  Disekarge  Hot  Plasaa  Scarce,  (4) 
Plasaa  Paraaetric  Aaplifier.  (5)  Measureaeats  of 
rkaraal  Radiatioa  froa  a  Higkly  loaisad  Carreat 
Carryiag  Plasaa.  Tke  resalts  of  tkese  iavesti- 
gatioas  are  reviewed  briefly.   (Autkor) 


•A 
A 
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AD-413   769  Oiv.      2> 

(TISTP/HG)    OTS    price   $4.60 

Free  U.,   Barlla    (Garaaay). 

THE    HYORODYNAMIC    EQUATIONS    FOB   01-ATOMIC.    EXCITED 

AND    DISSOCIATED   GASES   AS   APPROXIMATIONS   OF   THE 

BOLTZMANN   EQUATIONS   DESCRIBING   SUCH    GASES. 

TeckBieal    rapt.    ao.    5,    pt.    2, 

by  G.  Ludwig.   1  Apr  63.  45p. 

Croat  AF  E0AR61  48 

AFOSR  4590,  pt.  2      Uaelassifiad  report 

Descriptors!   (•Flaid  dyaaaies,  Tkaory). 
(•Gasaa.  Excitatioa) ,  Disaaclatioa.  Hoaaat 
Oiatoaic  aolecalea.  Elactraa  traaaitiaas. 


Nuaerical  aaalyais,  lategral  eqaatioaa,  Ba 
Parity,  Traaaforaatiaaa  (Matkaaatles) . 


Heckaaiea. 


Aa-413   784  Div.      25.    20 

(TISTP/MB)    OTS   priee   $4.60 

Ceaaral    Dyaaaics   Astreaaaties.    Saa  Diaga,   Ca 

■OLECULAR    AND    IONIC    IMPACT    STUDIES. 

Anaual    rept.,    15    July   62-14   Jaly    63, 

by  D,    McKeoaa,    A.    Cabeaas,    B.    M.-  Scott   aad 

i.    G.    Fox.      14   July    63.    43p.    Rept.    ao.    GOA63 

Caatract   NaBr315700,   Taak   NR012   403 

Uaelaaaified   report 


'97. 


llf. 


0592 


Oescripterst   ("Molecalar  baaas,  lea  beabatd- 
aeat).  (aSarfaca.  Sallds),  (aNuclear  parti  :!las. 
Aaalyala),  lea  soareas,  Metals,  Blactroas, 
Meaaaraaeat.  leaixatiea  peteatials.  Mark 
faactioas.  Exeitatiaa.  Hellaa  greap  gasaa, 
Atoaic  prapertlea.  Molaealar  prepartlas, 
Scatteriag,  Naclaar  cress  sectloas.  Partial* 
trajecterias,  Satallitaa  (Aritif  ielal) ,  Or^lital 
trajeeterias.  Geld,  Silver,  Copper,  lapact 
shock. 


AD-413  792     Div.   25,  8 
(TISTM/AM)   OTS  price  $10.10 

Oklakoaa  U. ,  Researck  last.,  Noraaa. 

A  DIRECT  METHOD  FOR  MEASURING  LIFETIMES  OF 

UCITED  ATOMIC  STATES  AND  ITS  APPLICATION  tO 

lELIUM. 

ky  Tkoaas  M.  Helsberleia.  May  63,  1l8p. 

Contract  AF49  638  639.  PraJ.  9751,  Task  3751 

AFOSR  4961 

Uaclassified  report 


Descriptors: 

(•Hellaa.  Exe 

Test  eqaipaea 

Aaplifiers,  P 

(Electroa  tab 

Caitsivity,  D 

lategral  eqaa 

beaas,  Ataaic 

tioa.  Baergy, 

OperatioB,  Ca 

tubes),  leas, 

Circaits,  Pal 

(*Llfa  expoe 
Itatloa),  Dat 
t,  Haasureaea 
rassara,  Elec 
es).  Relaxati 
ifferaatial  e 
tieas.  Space 

eaergy  level 

Deslga,  Elec 
astarctioB,  C 

Pketeaaltlpl 
so  geaerators 


taacy,  Hellaa), 
a,  Electroa  deasl|y, 
ts,  Pkase  sklfteii. 
trie  carreat,  Aa^las 
aa  tiae,  Tkeory, 
qaatleas.  Probability, 
ckarges,  Electrod; 
s.  Pkotoas,  AbsoiJ4- 
troaic  eaalpaeat.T 
atbedes  (Electresi 
iers,  Vacaua, 


«-413  810      Div.   25 
(TISTM/OON)  OTS  prlea  $3.60 

lisnesota  U. .  Sekool  ef  Ckaalstry.  Mlaaeapeli 

THEORY  OF  ABSORPTION  LINE  SHAPES  IN  MONATOMIC 

MSES,   II.  METHOD  OP  • • QUASl-MOMENTS. 

ky  C.  Aldea  Mead.  1962.  28p. 

Costrict  AF49  638  940 

troSR  4870  Uaelaaaified  repart 


PHYSICS  -  Division  25 

Descriptors:  (•Gases.  Absorption  spectrua). 
Atoaic  properties.  Refractive  index.  Tkeory. 
Moaents,  Atoaic  spectroscopy,  Line  spectrua. 

The  Kronig-Kraaers  theorea  leads  ta  a  relatioa 
between  tke  eoefficieats  ia  aa  asyaptotic  expaa- 
sion  of  tke  refractive  iadex  ia  tke  far  wings  of 
aa  absorptioa  liae  aad  certain  integral  proper- 
ties, called  ' quasi-aoaeats' .  of  the  absorptioa 
liae.   The  quasl-aoaonts.  or  Q-aoaents.  are 
related  to  the  ordinary  aoaaats  whea  the  latter 
exist,  and  can  be  qualitatively  related  to  such 
coaaonly  aeasured  quantities  as  the  half  width. 
Siace  the  asyaptotic  coefficients  are  relatively 
easy  to  evaluate,  this  leads  to  a  siaple  way  of 
gettiag  tkeoretical  predlctioas  for  soae  prop- 
erties of  tke  liae  akapa.   Tka  aetkod  is  applied 
to  the  theory  of  a  precediag  paper,  aad  resalts 
are  obtaiaed  which  are  la  qaalitative  agraeaeat 
with  experiaeatal  liaewidtks.   It  is  also  pos- 
sible to  take  into  accoaat  tke  correctioa  to  tke 
stroag  linearity  assaaptioa  aade  previoasly.   Tke 
correctioa  leads  to  a  aarrowiag  of  tka  liae 
('aoa-liaear  aarrowiag')  wkick  is  ia  tke  rigkt 
directioa  to  reaove  tke  reaaiaing  discrepaacy 
betweea  tkeory  and  experiaent.   (Aatkor) 


AO-413  825    Div.   25.  32 
(TISTM/TCY)   OTS  price  $2.60 

Hagkes  Aircraft  Co..  Calver  City.  Calif, 
MAGNESIUM  STANNIDE  DATA  SHEETS. 
by  M.  Neaberger,  Oct  62,  23p. 

Coatract  AF33  6l6  8438  ;  ProJ  7381;  Task  738103 

Unclassified  report 

Descriptors:   (•Magaesiaa  alloys.  Electrical 
properties),  (^Tia  alloys.  Magnetic  prop- 
erties). (•Data.  lateraetallic  coapoaads), 
(•Bibliograpbias.  lateraetallic  coapoaads). 
Hall  effect, Absorptioa.  Electrical  caadactaBca, 
Atoaic  eaergy  levels,  Photoelectroas,  Photo- 
electric effect.  Resistaace  (Electrical), 
Theraal  coadactlTity,  Tberaoelectrici-ty. 
Tables. 
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AD-413  849  Div.      25 

(TISTM/OON)    OTS   price   $1.10 

Miaaaseta    U. ,    Mlaaaapolia. 

VISCOSITY    OF   CONCENTRATED    SUSPENSIONS    OF 

SPHERICAL    PARTICLES. 

by   Harold   L.    Veissberg  aad   Stepkaa   Prager. 

1963.  3p. 

Coatract  AF49  638  720 

AFOSR  Rept.  BO.  4871     Uaclassified  repert 

Descriptors:   (•Viscosity.  Tkeory),  (•Spkaraa, 
Viscosity),  Colloids.  Equationa.  Partlelea, 
Matkaaatlcal  aodals.  Vector  aaalysis. 


IM 


Division  25 


y^n^ 


csT"'^ 


AB-i13  S70      Oiv.   25,  i 
(TISTI/OON)  OTS  price  $1.10 

Califvrsla  U. .  Berkeley. 

SriCTROSCOPIC  AND  THEORETICAL  STUDIES  OF  MOLE- 
CULES HITH  BONDIN«  MHICH  DEVIATES  FROM  NORMAL 
VALENCE  RULES. 

Taraiaal  rapt..  1  Mar  61-28  Fab  63, 
hj   Caarga  P.  Piaaatal.  Briaa  Braaklakarat.  H. 
BalaalB.  Slaart  Ckarlaa.  1.  T.  Ball  aa4  athara. 
■■y  63.  9p. 
Caatract  AFi9  638  944 
AFOSR  Baft.  aa.  4951       Oaclasaiflad  rapart 

Daieriptarai   (•Ckaalaal  baaBa.  Tkaary).  (•la- 
fraraB  spactraieapjr.  Balacalar  propartiaa), 
(•Holaealaa,  Ckaaieal  boaBa).  Valaaca,  Fraa 
radlcala.  Baraa  coapoaaBa,  MjrdriBea,  Oxygaa, 
Ataaa,  Cryotaaica.  SolidifiaB  faias,  Fraqaaacy 
akift. 


Raaaarck  aaa  Bavatad 
•traetaral  prepartia 
aalacalaa  altk  baadl 
valaaca  ralaa.  Kffa 
af  attack.  (1)  Spac 
raaativlty  aaB  aalae 
icala  aaB  raactiva  a 
iaalatiaa  aatkaB.  ( 
atabla  aalacalea  aal 
tfca  applicability  af 
(3)  Davalapaaat  •t  a 
tacbaiqaaa  ta  facili 
af  ckaaieal  apaciaa 
(Aatkar) 


to  tka  alaeiBatiaa  af  tka 
a  aaB  ckaaieal  baaBiag  af 
Bf  tkat  Bevfataa  fraa  aoraal 
rt  aaa  facaaaB  oa  tkraa  liaaa 
treseopic  stadiaa  of  tka 
alar  atractara  af  free  rad- 
•lacalea  asiag  tke  aatrix 
2)  Spactreaeapic  stadias  of 
acted ^te  Bevelep  aad  expaad 

tke  Htrix  iselatioB  aetkod. 
e«  aad  aavcl  spectroscopic 
tate  fatara  iafraraB  studiea 
■Itk  extreae  reactivity. 


AD-i13  876      Div.   25 
(TISTM/OTN)  OTS  price  11.10 

Ctak  U. ,  Salt  Lake  City. 

THE  EFFECT  OF  TRIM  FILM-COATED  APERTURES  ON 

OPTICAL  DIFFRACTION  PATTERNS. 

by  F.  S.  Harris  Jr.   1963.  3p. 

Great  AF0SR62  226 

AFOSR  J715  DaclaasiflaB  repert 

PreseateB  at  tke  Secoad  Haagariaa  Optical 
Coafereaae.  6-10  May  1963,  Badapast. 

Dascriptorat   ('Dif fTaetiea.  Tkeery),  Fllaa. 
Pelarlsatlea,  Optical  pkeaeaeaa. 


AO-413  888      Div.   25 
(TISTP/JBA)  OTS  price  $1.60 

Staaford  Eleetroaics  Lab.,  Staaford  U. .  Calif. 

EXCITATION  OF  FIELD-ALIGNED  SOUND  HAVES  BY 

ELECTRON  STREAMS, 

by  0.  Baaaaea.   Apr  63.  7p.  SR1 ;  SEL63  030 

Caatract  AF19  628  233.  PraJ .  8653 

AFCRL  DASA  63  497  528  61 

Uaclassified  report 

Deacriptarsi  '('Seaad  traasaisaiaa.  Exclta- 
tiea),  (•Electrea  beeaa.  Have  traasaissioa) , 
(•Cxcltatiaa.  Electrea  beaaa).  Plaaaa  oscilla- 
tieas.  Pkase  stadias,  Saaad,  loaaspkeric 
diatarbaacas.  Magaetic  fields.  Hoaaataa. 
leas.  Elastic  scatteriaf.  Drift.  Valacity 
Electreaagaetic  waves,  Joaospkare.  Plasaa 
pkyaics. 

Irragalaritias  aoviag  acrass  tke  aagaetic  field 
ia  aarorae  aad  alectrejets  are  explaiaed  as 
saaad  aaves  excited  by  streaaiag  electroas.   A 
tferee-ceapoaeat  fas  Byaaalcal  aaalyala  (aeatrala, 
leaa,  electroaa)  preBiets  frewtk  of  waves 


fropoBatiag  across  tke  fielB  witk  velocity 
8  KT/3a)/2  provided  tke  streaaiag  velocity 
reackes  a  certaia  tkreskc'd  eklck  is  soaewkat 
kigker  tkaa  tkis  valae.  aad  tke  aavas  «ill  travel 
aore  sloaly  tkaa  (8  KT/3a)/2  Mkea  tke  electroas 
are  a  good  deal  faster  tkaa  tke  tkreakold.  akick 
■oald  aecoaat  for  aa  observed  velocity  spread. 
(Aatkor) 


AD-4T3  923     Div.   25,  30 
(TISTP/HFA)  OTS  price  |3.60 

Naval  Civil  Eagiaeeriag  Lab..  Pert  Haeaeae.  Calif. 

RESPONSE  OPERATORS  FOR  MATER  HAVE  PARTICLE 

VELOCITY  AND  ACCELERATION, 

by  R.  E.  Scbiller.  Jr.  24  Jaae  63,  It. 

NCCL  Teckaical  aote  ao.  527 

Declassified  report 

Descriptors:   (*Vater  waves,  Aaalysis),  ('Parti- 
cles, Velocity),  AcceleratioB,  Fourier  aaalysis, 
Tkeory,  Digital  coapaters,  Eqaatioar,  lategra- 
tioB,  Motioa. 
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AD-413  936     Div.   25.  8 
(TISTP/PCR)  OTS  price  $3.60 

Couraat  last,  of  Matkeaadcal  Sciences.  New  York 

U..  N.  Y. 

EXCITATION  OF  SURFACE  NAVES  ON  A  LNIOIRECTIONALLY 

CONDUCTING  SCREEN  BY  A  PHASED  LINE  SOURCE. 

by  S.  N.  Karp  aad  F.  C.  Karal.   Jyly  63,  24p. 

Reseerek  rept.  ao.  EM  183 

CoBtract  AF19  604  5238.  Proj .  5635,  Task  56350 

AFCRL  63  19  Uaclassified  report 

Descriptors:   (Electroaaqaet ic  fields.  Vector 
eaalysis),  Electroaagnet ic  waves.  Electric 
fields.  Magaetic  fields,  Matkeaatical  aaalysis, 
lategral  equatioas.  Theory.  Eleetroaics. 


Tkis  paper  coasiders  tke  exeitatioa 
waves  OB  aa  aaidiract ionally  coBduet 
prodaced  by  a  pkased  line  scarce  loc 
tke  screea  aad  parpeadicalar  to  tke 
aeats.   Tke  screen  consists  of  aa  ia 
af  atraigkt,  perfectly  coadactiag.  p 
■ires.   Tke  screea  is  coadactiag  oal 
rectlea  af  tke  wire  eleaeats.   Tke  b 
ceaditieaa  preacribed  oa  tke  screea 
fellewiag:   (1)  tke  electric  field  c 
parallel  to  tke  wires  is  aero  oa  bet 
tke  screea.  (2;  tke  coapoaeat  of  tke 
field  aoraal  to  tke  wires  is  coatiaa 
tke  aeraea,  and  (3)  tke  coapeaeat  of 
field  perellel  to  tke  wires  is  ceatl 


of  sarface 

iag  screea 

ated  ebove 

wire  ele- 

fiaite  auaber 

erallel 

y  ia  tke  di- 

ouadary 

are  the 

oapoaeat 

k  sides  of 

electric 
oaa  aeroBs 

tke  aagaetle 
aaeas  acrass 
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tke  s 

field 
scree 
ts  tk 
eoasi 
elect 
Tke  c 
exact 
far  f 
ta  ax 
tades 


ereea.   Tke 

ia  a  pkased 
a  aad  erieat 
a  wire  eleae 
sts  of  e  per 
rlc  ckerge  d 
eaplete  elee 
ly  Bad  slapl 
ield  are  giv 
ist  aaB  aiap 
are  preaeat 


searce  af  tke  elec 
liae  soaree  lecat 
ed  ia  a  direetioa 
ats.   Tke  pkased  1 
iodic  liae  carreat 
Istrlbated  eloag  i 
troaagaetie  field 
a  expressieaa  for 
ea.   Sarface  weves 
le  expressioas  for 
eB.   (Aatkar) 


treaagaet:  c 
ed  Bbove  ibe 
perpeadicalar 
iae  soared 

witk  aa 
ts  leagtbJ 
is  deteraHod 
tke  seettit^eB 

are  akewi 

tkelr  aai  i- 


AD-413  937     Oiv.   25 
(TISTH/AH)  OTS  price  $3.60 

Reyes  Ckewieal  Lab.,  U.  of  IlliBois.  Urbaaa. 

NBR  STUDIES  OF  PHASE  TRANSITIONS, 

by  C.  K.  Ceegaa  aaB  H.  S.  Gatowsky.   28  Jaae 

29p.  Teckaical  rept.  ae.  66 

Ceatraet  Near183413,  Task  NR04I  215 

Uaclassified  report 

Descriptersi   (•Naelear  aagaetle  reseaaaee, 
Pkase  stadias).  Crystal  atractara,  Crystal 
lattices,  Heaeats.  CkleriBes.  SeBiaa  coape 
Isotopes,  leas,  Reseaaace,  Heet  of  ectivat 
Prateas,  SalflBes. 


NaSH  is  oaa  af  a  gra 
kigk  teaperetare  cry 
called  pseudo-NeCl  c 
ia  less  sywwetrical 
la  tke  kigk  teaperet 
lecated  at  tke  Cl(-) 
There  keve  beea  twe 
past  to  ecceaat  far 
OK-)  replaciag  a  ap 
proposed  e  aodel  ia 
taabliag  spkericelly 
preseats  aa  eatward 
iirreaadiag  leas.   F 
akick  tke  QR(.)  ioas 
tke  cabe  bedy  diegoa 
OK-)  lea  tkaa  kavia 
•tiaatatieaa.   Ia  tk 
tioa  af  QR(.)  erieat 
passibilities  leads 
aatry.   Previoas  att 
fractioa  experiaeats 
aedels  kave  beea  aas 


ap  of  ceapoaads  M(QR)  wbB|e 
stelliae  fora  aigkt  be 
able,  bat  wkick  crystallike 
lattices  at  lew  teaperato**, 
are  fora  tke  SH(-)ieB  ia 

aite  of  tke  NeCl  lettic 
aedels  proposed  ia  tke 
tke  obvieasly  llaeer  iaa 
kerieel  ioa.   Paaliag 
wkick  tke  QR(-)  ioa  is 

very  repidly  aad  tkaa 
spkerlcal  fera  to  tke 
reakel  proposed  e  aedel 

ere  stetlc,  aad  point  ali^ag 
ala  (<111>  directieas),  4#ck 
g  aigkt  passible  static 
is  aodel  e  raadea  diatrilji 
atioaa  aaoag  tke  eigkt 
ta  laag-raaga  cable  sya- 
eapts,  besed  on  X-ray  dif 
,  ta  decide  betweea  tkasc 
accessfal.   (Aatkor) 


*D-413  954     Die.   25.  32 
(TISTM/TCG)  OTS  priee  $2.60 

Isgkes  Aircraft  Co..  Calver  City,  Calif. 
(ALLIUM  PHOSPHIDE.   DATA  SHEETS, 
ky  M.  Neaberger.   Sep  62.  23p.  Rept.  ae.  DS11 
Ceatraet  AF33  616  8438.  ProJ .  7381,  Teak  7381 

Uaclaaaified  report 


Descriptors:  (•Galliaa  alleys,  SeaicoBdaetorjs) , 
(•Phospkorus  alleya,  Seaieeadaeters) . 
(•Materials.  Dete).  (•Bibliegrepkies,  Seai- 
eeadaeters). Tables.  Abserptiea,  Optical 
prapertlea,  Dieleetric  properties.  ElectficHl 
coadactaace,  Aceastic  properties,  Eaissivi-t 
Blectrolaaiaaacaaee,  Ateaic  eaergy  levels, 
Pketeelectreas,  Pketeeleetric  effect,  Refle 
tioa,  Refreetive  iadex. 


Tka  El 
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litera 
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litera 

aaaaal 
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ti  eve 

lists 
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tare  0 
ties  0 
e  tke 

A  aeB 
tare  1 

ase. 

y  '"po 

r  pabl 
laated 
of  tke 
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ic  Prepcrt 

to  collect 

a  tke  elec 

f  aaterial 

experlaeat 

ified  coer 

a  aaebiae 

Tke  Ceate 

rts,  tkeaa 

ieatloas  a 

aad  eeapi 

eoapileB 

(Aatber) 


lea  laferaa 
,  iadex  aaB 
trieal  aad 
s  aad  to  ev 
al  date  fro 
dlaate  iada 
stored  aad 
r  pabliabas 
ari,  gleasa 
a  aaffieiea 
led.   Tkia 
Beta  akeeta 


tioa  Ce 
abstra 
electro 
aluate 
■  tkat 
x  to  tk 
priated 
data  s 
ries.  a 
t  iafori 
report 
ea  Gal 
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eoa- 
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PHYSICS  -  Diyision  25 

AD-413   974  Div.      25 

(TISTP/MFA)    OTS   priee   $8.10 

Space   Seieacea   Lab.,    Ceaeral   Electric   Ce. , 

Pkiladelpkle,    Pa. 

STRUCTURAL   RBSPONSB   TO   INTENSE   ELECTROMAGNETIC 

RADIATION. 

Seeead  aaaaal  teekaieal  rept..  1  Bar  62- 

28  Feb  63, 

by  Robert  C.  Geed,  Jr.   28  Feb  63,  80p. 

Ceatraet  AF49  638  1030,  PreJ .  9782,  Task  37718 

AFOSR  5096  Uaelasairied  repert 

Deacripterat   (•Electroaagaetic  palses,  Heasare- 
aeat).  ("Explediag  wires,  Plasaa  aediaa), 
Eleetreaegaetic  wavea.  laatraaeatatioa,  Tkeery, 
Circaits.  Resistaaee  (Blectrieal) ,  Capacitera, 
Pressare,  Electric  akaats,  Radiatiea  aeasare- 
aeat,  Detectiea.  Craaiag,  Abaerptiea,  Teapere- 
tare, Glaas,  Tkeraal  ceadactivi ty.  Specific 
keet.  Tkerael  stresses,  Skeck  waves,  Tkerae- 
eeaples.  Pketetabes.  Eaissivity,  Pyroaeters-, 
Tests,  Bibliegrepkies,  Eaergy  ceaversiea, 
Oltravielet  radiatiea. 

Aa  explediag  wire  apparatas  baa  beea  aaed  to 
atady  ceaveralea  ef  eleetrieel  eaergy  lata 
strata  eaergy  la  glass  saaples  that  kave  beea 
eitker  irradiated  by  tke  electreaagaetic  waves 
eaitted  by  tke  wire  or  eaveloped  by  plasaa 
feraed  by  tke  wire.   Tke  straia  energy  left 
peraaaeat  aarks  ea  tke  saaple  as  disceloratiea, 
weigkt  less,  ead  surface  cracka.   These  were  ased 
to  ceafira  tke  tkeeretleal  aaalyala  aa  ta  aetkod 
aad  ta  diaeasleas.   Ceaversiea  ef  eaergy  witkia 
tke  saaple  wes  peatalated  te  iavelve  tkeraal 
abserptiea,  diffaaiea,  aad  atraia.   Tke  tkerael 
diffasiea  eqaatlea  waa  aelved  aad  valaes  ceapated 
far  tke  keatiag  aad  eeellag  pertieas  ef  tke 
pulse.   By  iiakiag  tke  quaatity  ef  aateriel 
keated  witk  experiaeatal  aeasareaeats ,  aa 
overall  ebserptiea  ceefflcieat  for  glaas  ef 
1000  per  CB  aad  aa  eaergy  depeaitioa  ef  1/2 
Jeale/sq  ea  was  found.   (Author) 


AD-413  976     Div.   25,  8.  20 
(TISTP/FEM)  OTS  price  $7.60 

Coluabia  Radiatiea  Lab.,  New  York. 

RESEARCH  INVESTIGATION  DIRECTED  TOWARD  EXTENDING 

THE  USEFUL  RANGE  OF  THE  ELECTROMAGNETIC  SPECTRUM. 

Quarterly  progress  rept.  ao.  2,  16  Mar-15  Jaae  63. 

15  Juae  63,  66p.  Rept.  bo.  CU6  63 

Ceatraet  DA36  039sc90789,  ProJ.  NR372  101,  Task 

3A99  20  001  09 

Uaclassified  report 


Descripte 

(•loaisat 

Op. i  cal  p 

Magaetic 

Queackiag 

Ckroaiua, 

Rubidiua, 

Microwave 

aaace.  Ma 

ScatteriB 

Sigaal  ge 

astronoay 

frequency 


rs:   (vHel 

ioa,  Helia 

keaoaeaa) , 

aoaents,  N 

(lakibiti 

Hyperf iae 

Infrared 

frequency 

gaeto-opti 

g.  Mass  sp 

aerators, 

Plaaetar 


iaa.  Life 

a),  ("Atea 

(•MolecHl 

uclear  spi 

oa),  Cadai 

structure 

optical  sy 

.  Optical 

c  effect. 

ectroscopy 

Supercondu 

y  ataotpke 

expectaacy) , 
ic  spectroscopy, 
ar  beeas,  Mesers), 
as.  Isotopes, 
ua,  Litkiua, 
,  PotassiuB, 
steas,  Cryostats, 
filters.,  Reso- 
Megaesiaa,  Oxides, 
,  Msgaetreas, 
ctors.  Radio 
re,  Saperkigh 


Tke  auclear  spia  and  aagaetle  aoaeat  of  55  kear 
Cd-115  have  been  deteraiaed  by  optical  double 
resonaace.   Positive  ideatif ieatiea  of  tke  iso- 
tope wes  obtaiaed  by  tke  observetiea  ef  tke  decay 
of  the  resoBBBces.   Tke  ateaic  g  fector  for  tke 
(5<5p)-3P(l)  state  ef  Cd  kas  beea  deteraiaed  te 
10  ppa  witk  a  K  bead  optical  deable  resoaaaee 
spectreaeter.   Metastable  aatelealiiag  states 
kave  beea  discovered  ia  petasslua  aad  rabidiaa 


e 
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DiTision  26  -  PRODUCTION  AND  MANAGEMENT 


•■4  it  haf  b««B  skovB  tkat  tkai*  caa  ba  qaaacked 
«ltk  aa  alaetric  flald  (Stark  qaaacklag).   Tka 
kyparfiaa  itractara  »t   tka  (^^ip)-JH^)    atata  af 
Za-67  kas  baaa  radataraiaad.   Laval  craisiaaa 
hava  baaa  datactad  la  tka  (34)-5-i»  aad  (3<i)-i- 
iaiy  eaaf Ifaratiaas  af  ebraaiBa;  tka  lifatiaas 
•t   tkaca  (tataa  vara  dataraiaad  fraa  tka  aidtkt 
•i   tka  crasaiag  rataaaaeat.   (Aatkar) 


AD-i13  996     DlT.   25.  27 
(TISTM/BIV)  OTS  prlaa  $8.60 

laka  aad  Naaa  Ca..  ■aatavllla,  Ala. 

INCINEEIINS  IISIAICH. 

Qaartarly  pragraas  rapt. 

29  Jaly  63.  92p.  lapt.  aa.  P63  13 

Caatraet  OA01  02101011678 

Daelaaaifiad  rapart 

Daacriptarat   ("Salid  raakat  prapallaata, 
■aekaaleal  prapartiaa).  (•Dlska.  Strattaa). 
(•Strataat,  Matkaaatieal  aaalytla).  Strata 
(laekaalca).  Oiffaraaca  aqaatieai,  latagral 
traaafaraa.  Klaatleity.  Tkaary,  Partial  dif- 
faraatial  aqaatiaaa.  Viaaaalaaticity,  Raaarl- 
aal  aaalyala,  Sariaa. 


Tka  atraaaaa,  atraiaa 
pafcar  akip  taat  apaai 
flaita  diffaraaaa  taa 
aad  rapartad  praviaai 

aaatad  ia  diaaaaiaala 
varlablaai   tka  ratia 
aad  Paiaaaa'a  ratia. 
apaaiaaa  «aa  alaa  aaa 


aad  diaprlaeaaaata  ia  tka 
aaa  vara  faaad  aaiag  a 
kaiqaa  akiak  aaa  davalapad 
ly.   Tka  raaalta  ara  pra- 
aa  fara  aa  faaatiaaa  of  taa 
af  diaaatar  ta  tkiakaaat 
A  baadad  aad  taaalla 
lyaad  aitk  tka  aaaa 


dittrlbatioa  froa  aai 
■«ar  tka  baada*  aads 


-axial  taaalaa  akiek  aeeara 
■as  lllaftratad.   (Aatkar) 


AO-AU  082 
(TISTP/rEl) 


DiT.   25 
OTS  prica  $2.60 


Caabridga  Laagaaga  laiaarck  Uait  (St.  Brit.). 

tm   CALCULATION  Of   CONSTANTS  OP  THE  STABLE  PAi. 

TICUS, 

by  E.    N.    Baatla   aad  A.    P.    Parkar-Rhodai. 

1962.    21p.    lapt.    aa.    ISO  8 

Caatraet  AP  61  052  331 

AroSI  5050  Daalaaaifiad  rapart 

Dateriptarat   (*Caatral  syataas,  ladala  (Siaa- 
latiaa) ,  (•Particlaa,  Algabras) ,  Plaid  tkaary. 
Qaaataa  aaekaaiea.  latrix  algabra.  Topology, 
raetar  aaalyait.  Protoat,  SaapUag,  Elactric 
fialda,  Elactric  potaatial,  Tbaory,  Stability, 
Aaalag  eaapatart.  latkaaatical  aodali,  Spia, 
Elaatraaa. 


AO-iU  09X     »1».   25 
(TISTh/OON)  OTS  priaa  11.60 

Priacatoa  0.,  M.  J. 

UCONBINATION  Of   ATOMS  AT  THE  SUIPACI  OF  THE8B0- 

COUPLS  PIOBES. 

ky  Kia  Taa  aad  M.  Boadart.   1963.  Up. 

Caatraet  AP49  638  32 

AroSI  «i  Daalaaaifiad  rapart 

fraaaatad  at  tka  Syapaaiaa  aa  Atoaie  iaaetioaa, 
S'tp  I960,  Haatraal,  Caaada. 

Daaariptarat   (oiaeaabiaatiaa  raaetiaaa, 
Sarfaeaa),  latala,  Catalyaia.  Cyliadrieal 
badiaa,  Tkaraaeaaplaa,  Ataaa,  Tkaary,  Diffaraa- 
tial  aqaatiaaa,  6aa  diaakargaa.  laaetiaa 
kiaatiaa. 


■kaa  atoaa  prodaeaii  by 
a  eloaad  cyliadrieal  ta 
tkair  rata  of  raeoabiaa 
taba  caa  ba  dataraiaad 
atara  of  a  proba  travel 
taba.   Hoaavar.  tka  eat 
proba  aay,  aadar  apacif 
to  ba  tka  aaaa  wkatavar 
of  the  proba  aatarial. 
aa  a  peaaibla  axplaaati 
aad  Nisa  wke  lacaatly  r 
laaa  racoabinatloa  prob 
ataaa  aa  twalva  diffara 


AD-4U  096     Oiv.   25 
(TISTI/BIN)  OTS  price  $1.00 


a  dlacbarga  at  oaa  aad  of 

ba  diffasa  dowa  tka  taba. 

tion  oa  tka  aalla  of  tka 

by  aaaiariag  tka  taapar- 

iag  aloag  tka  axia  of  tka 

alytlc  activity  of  tka 

lad  coaditloaa.  appear 

tka  catalytic  activity 

Tbia  affect  ia  offered 

oa  of  tbe  fladiaga  of  Nood 

eported  eisentlally  tke 

ability  for  kydrogaa 

at  aatala.   (Aatkar) 

Y. 


Adelpki  Retearck  Ceatar,  Biaaola.  L.  I.,  N. 

VALIDITY  OF  THIN  PLATE  THEORY  IN  DYNAMIC 

VISCOELASTICITY. 

Fiaal  rapt..  May  61-Apr  63. 

by  M.  A.  Biet  aad  F.  V.  Pekle.   Jaly*  63.  26p. 

Caatraet  AF33  616  8274,  ProJ.  7351.  Task  735106 

ASD  TDR63  ill  Uaclaisifiad  report 

Deicriptori:   (•Vlicoelasticity ,  Tkeory) , 
(•Vibratiea,  Daapiag) ,  (•Skaeti,  Reieaaaea)  , 
Abiarptiaa,  Skaar  •traiies,  Elasticity, 
Naaarical  aaalyait,  Deforaatioa,  Straetaral 
■akalls,  Sarfaeaa.  Stresses,  Oyaaaica.  Leadiag 
(Maekaaica),  Daflaetiea.  Eqaatiaaa. 


iasoaaaca  daapiag 
iavestigatad  botk 
tioas  of  dyaaaica 
classical  thia-pl 
aeckaaics  of  aate 
as  isotropic  aad 
rotatary  iaertia 
ia  tke  tbia-plate 
aaterials  ara  iav 
real  aad  coaplax 
eaek  ease  tke  cea 
aad  valaas  of  g  a 
calcalatioas.  Tk 
agraeaeat  la  a  ra 
aboat  taa  tiaas  t 
tbia-plate  tkeory 
accarataly  tkaa  t 


for  a  viDrattag  plate  is 

accardiag  to  tke  exact  eqaa- 
1  viscoelasticlty  aad  tka 
ate  equatioBs  derived  ia 
rials.   Tka  plate  is  assaaad 
koaogeaeons  aad  ao  skaar  or 
correctioas  have  beea  iacladed 

appraxiaetioBS.   Tao  types  of 
estigated  akick  corrospoad  to 
valaas  af  tke  balk  aedalas.   For 
plex  skear  aedalas  is  a(1«ig) 
p  to  0.10  aere  ased  ia  tke 
e  tao  tkeeries  are  ia  axcelleat 
age  of  aavalaagtks  as  lea  as 
ke  tkickaass.   It  is  foaad  tkat 

evalBates  tke  daapiag  aere 
ke  static  rigidity.   {Aatkor) 


26.   PRODUCTION  AND 
MANAGEMENT 

AD-i11    757  Div.      26.    8 

(TISTP/FEM)    OTS  price   $1.10 

Fereiga    Teck   Div.,    Air   Force   Syateaa  Ceaaaad, 
Mrigkt-PattersoB    Air    Force   Bese,    Okie. 
METHOD    OF   COOLING   BINDINGS   AND   CORES    OF    ELEC- 
TROMAGNETIC   PUMPS.    DOSAGE    iCTERS   AND    LIQUID 
HiTAL    MIXERS, 

by   L.    A.    Verte.    18   Jaaa   63,    3p. 
PTD  TT63  i97  Daclaaaifiad    repart 

Traas.    froa  Raaaiaa    Pateat   Nr.    U3983,     (Appl.    Nr. 
722^20/22,    pp.    1-2.    17   Mar  61. 

Daacriptarat      (*CaaliBg,   Caila),    (•Caalaata, 
Calliaa),    Maaaf actarlag   aetkeda,    Metala, 
Llqaid    aatala,    Liqaid    aetal    paaps,    Electre- 
aagaetic    paaps,    Oosiaeters,    Meltiag,    Belliaf, 
Teaperetare. 
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A 


»B-A11    827  Div.      26 

(TISTE/OHD)    OTS   price    $10.10 


PRODtJCTION  AND  MANAGEMENT  .  Division  26 


iif 


ai- 


di 


SEF   ladaatrlea   lac,    Pkiladelpki a.    Pa. 

ANALYTICAL   STUDY    OF    THE    RADIAL,    AXIAL   AND 

ANGULAR    VIBRATION   OF   A    BEARING   MITH    FLEXURALlIt 

II6ID    RACES. 

Special    rapt. 

)  Apr   62.    1v. 

Ceatract   NOba78552.    PraJ .    NE071    200 

Uaclaaslfiad   report 

Itport    aa    Stady   af   tka   Vibratiea  Ckaracterlatlfcs 

tf  Beerlaga. 

Descriptarat      ("Ball   beariaga,    Vibratiea). 
{•Vibratiea,    Aaalysia),    Ratatiaa.    Fraqaeacy, 
latkaaatical    aaalyala.    Algebra,    Dlffereatlal 
eqaatiaaa. 

Is  tke   preaeat    rapart.    a  atady   af   tke   aetlaa 
tf  tka  eater   riag    la   aade.      Tke  vibratiea   af   iiu 
titer    riag    la   tke   radial    aad    axial   dlrectlaa. 
(8  aell    aa   tke   aagBlar   vibratiea    (aebble)    is 
itadied.       (Aagalar   aotlaa    is   experiaeat ally    ad( 
iialytically   diatiagaisbable   froa   axial    aatlai] 
Tke   eater    riag    la    coasidered    flexarally    rigid 
iipported   by   tke  balla    and   by   a   radially    aad    ' 
Hg«larly   elaatlc    beaaiag.      Axlally,    tke   kaaa 
ipplies    a   coaataat    force.      As    la    a  previeaa 
itady,    tke   ball   aaaa    la   takea   to   be   aegligible 
itre  deapiag    la    aaaaaed    aad    tke   elaatlc   defer 
tlea   at    tke  ball   eeatacta,    aa   aell    aa    tke   radi 
Md   aagalar  deferaatiaaa   ef    tke   koaalag    are 
iisaaed    to   be    liaaar    ia    the   aaplltade    raage 
ctisldered.    (Aatbar) 


»»-A11    829  Div.       26 

TISTE/OHD)    OTS   price   $5.60 

*iLi"*""*'**»    ^■«"    P'«il«<««lpbla.    Pa. 

STODY   OF   THE   VIBIATION  CHARACTERISTICS   OF 

lEAIINGS. 

Frtgress    rapt    ao.    16,    1    Oet-30  Nov   62 

»7  Robert   J.    Fiakelstea   aad   Jaaes   L.    Haeag. 

30  Nov  62.  49p.  ■ 

Ctitract  N0bs78552.  PreJ.  ME071  200 

Uaclassified  report 

Descriptors:   (•Roller  beariags.  Vibratiea). 
I'Ball  beariags.  Tests).  Test  aetkods 
experiaeatal  date,  Tkeory. 

IW  vibratiea  ckarecterl sties  ef  e  cyliadrieal 
'•Her  beariag  aere  stadied  aad  a  coAparisoa 
•f  ikese  ckaracteristics  aitk  tkese.of  otker 
Miriagt  is  aade.   Aa  iaproved  cyliadrieal 
MUer  beariag  aas  vibratioa  tested  aad  tke 
witet  af  aaviaess  oa  tke  vibratiea  level  of  t 
>•"  eg  was  stadied  aaalytically  ia  a  aaaBor 
"■liar  to  tket  ef  tke  iaproved  spkerical  roll 
•••riaas.   Tke  vibratioa  of  ball  beariags  of 
»Mlc  6305  sixe  aitk  special  desi^a  feetares  a 
iwpeaeata  ef  lea  aaviaess  wt    stadied  aad 
••parlsoas  are  aade  aitk  beariags  of  varlaas 
»i««  kavlBf  food  vibratioaal  quality.  (Aatkar 


till   "\    "V.   26.  17.  12 
n$TM/BB»)  OTS  prica  $1.60 

SnH"   **«'•'«  Corp.,    Akrea.  Okie. 

lOCTURAL    FABRIC    PROGRAM. 

'"•rJa   tackaical    pregraaa   rapt.,    1    Apr- 

'^  'aaa  63. 

^  J.   0.    Millar.      30   Jaaa  63,    W. 

••tract      AF33   600  43036.    ASD  PreJ.    7  904 

«•  TI7  904,    vol.    8  Uaclasalfled   report 


ki 
ec 

all 

) 


Dascrlptersi      (•laflatable   atructarea, 
Hetallle    textllea),    (•iBdaatrial    equlpaent. 
lafletable   atraetarea).    (•Textiles,    Machlaea). 
Gliders,    Reeatry   vekicles.    DesigB,    Vlra. 
Stalnlaaa    ateel. 


Tka  pa 
apace 
aeaaf a 
aade  o 
velaae 
leoa  a 
ebaaea 
d4rect 
careae 
careae 
deasi t 
a   aaxl 


rpoae  ef   tkla   pragrea,    as   related   ta   aara- 
applieatieB.    la   te   provide   e  aeaas   ef 
ctariag   large   lea-deaalty   AIIMAT   stractaraa 
f  aetallie   clotk.aad  yaraa   capable   ef   saall 
paekagiag.      Dasiga   aerk   aas   eaapleted.    tka 
aa   asseabled   and   preliaiaary   ckeckeat   aas 
cad.      Tke   afereaeatlened   efforts    ere 
ed    teaard   tke   developaeat    ef   a   leoa   pre- 
at    apeelfieatlaa    and    tke    eetaal    pre- 
Bt   ef   a   leoa  cepabla  ef   prodaclag    a   loa- 
y   AIIMAT  la   tke  order  ef  20   feat   aide  aitk 
aaa  deptk   ef  8   faet.      (Aatkar) 


AO-411    917  Div.      26,    17 

(TISTM/AMS)    OTS    price    $1.60 

New   England   Materials    Lab.,    lac,    Medford.    Mass 

DISPERSION    STRENGTHENED    NICKEL-BASE   ALLOYS 

Progress    rept.    bo.    2.    1    May-30   Jaaa   63 

by   A.    s.    Bafferd.    R.    C.    NelsoB.    aad  N.'j.    Great. 

1  Aag  63,  8p. 

Ceatract  N600  19  59891 

Uaclassified  report 

Oescriptorsi   (•Dispersioa  bardeaiag.  Nickel 
•Hoys).  (aNickel  alleys,  Dispersioa  kardeaiag). 
Teasile  properties,  Oactility.  Stresses.  Rap- 
tare,  Ckroaiaa  alloys.  Powder  aetallargy,  Ex- 
trasieas,  Tkoriaa  coapouads,  Oxides,  Peader 

A  series  of  dispersioa  streagtkeaed  Nichroae- 
tkorie  elloys  prepared  by  aecbanical  aixiag  teck- 
Biqaas  skoaed  ao  aeckaaical  property  ihproveaeat 

relative  to  tke  base  coapositioa,  Nickroae. 
Atteapts  at  iatrodaciag  tke  dispersioa  of  tkoria 
by  decoapositioa  of  tkoriaa  aitrate  oato  Nickroae 
poader  havie  beea  iaitiated.   (Author) 


AO-411  963     Div.   26.  30 


AO-411  963     Div.   26.  30 
(TISTP/FEM)  OTS  price  $9.60 


lie 


Systea  Developaeat  Corp.,  Seata  Moaica,  Calif. 

SIMULATION  METHODS  AND  MODEL  DESIGN, 

by  Jaaes  R.  Craaford.   19  Jaaa  63.  113p. 

TM765  000  00 

Uaclassified  report 

Oeseriptersi   (•Models  (Siaaletioa) .  Oesiga). 
(•Siaalatiea,  MaBagaaeat  engiaeeriag) , 
Abstracta,  Oecaaeatatioa,  Coatrel  systeas. 
Aaalysis,  Oeta  processiag  systeas.  Decisioa 
aakiag,  Prograaaiag  (Coapaters) ,  Sckedaliag. 
Operatioas  researck. 

Foras.  procedares  aad  processes  for  a  large 
siaalatiea  aodel  are  described.   Aa  orgeaised 
aetked  for  defiaiag  taraa  aad  expressiag  tke  floa 
of  iaferaatiea  aad  prodacts  is  preseated.   Hitk 
tke  acceaatiag  aackiae  processes  ef  sort. 
rapredace  aad  list,  iadastrial  eagiaeera  caa  uae 
tke  aetkad  te  aaalysa  exteasive  systeas  aad 
qaiekly  iapleaaat  aea  procedures  aitk  ao  coaflict 
of  iastraction* ,   (A"*iier) 


AD-412  282     Div.   26,  25,  8 
(TISTP/FEM)  OTS  price  $1.60 

Lockkeed  Aircraft  Corp.,  Saaayvale.  Calif. 
VACUUM  DE-GASSING  OF  ENCAPSOLANTS. 


DlTiBiOQ  2e  -  PRODUCnON  AND  MANAGEMENT 

hf   k.    MftllO.      *■■•   ^^t    ITf.    lot.    ■•. 
■■1267   01 

^•••tipfttt       (•IlOSMlltllM.    ■•■•»«»"1M 
■•th»4«),    (•■•«■!••   Ul««t'»»»«).    D«9«ilf»- 
•atiti).   »••■■■  •M*'*«"»'    M»«y  >l"ti«». 

■■kklM.   Cr«ala«.    ■«r«a«st.   CMtlM* 

Pr*«0t««s  •■<  t«eh«l^«««  f«»  »»•  Mtratlai  •«  tfc« 
¥••■■•  l«»rMitt«r  f»r  ««-flastlB«  »ha  raalai  ■••« 
far  •aaaMalatlaa  alaatraale  ■•4«las  It  taparliad. 
A  tatal  af  225  ilitlaat  tatta  ^ara  rta  aalag  9 
«iffaraat  raala  fafaalatlaas.   laala  typaa  la- 
ala«a4  apailaa  aa^  p.lyaratfcaaaa.  T«a  faetara. 
pra-ais  taaparatara  af  lafratflaata  aad  appli- 
aatiaa  af  laaaaa  vara  varlatf.   Tka  ramltlag 
aaaflaa  vara  avalaatad  far  babblaa.  eraeks. 
araslaf  aatf  hartfaaat.   Appliaatiaa  af  vacaua  ta 
Mtafeaa  prlar  ta  aaatlag  aa4  earlag  pravad 
affaatUa  far  da-«asaia«  aaeaptalatlag  aatariaU 
far  aaat  af  tba  faraalailaia  taatad.   Takaa  "fVar- 
all  tka  raaalta  wariad  aldaly,  raaglag  fraa 
parfaat  ta  aaaeeaptabla.   (Aatbar) 


aatbada.  Ilaetraalea.  Stalalaaa  ataal. 
Abatraett.  laparta.  Tltaalaa  alloyi.  Allaya, 
Taagstaa,  Alaalaaa.  Niakal,  Dlaaeads.  Bolyb- 
daaaa,  Cryatala,  Cryatal  •traetara,  Labaratary 
iqalpaaat.  ■adialaa.  Pbatafrapby. 

Appllaatlaaa  af  laaara  la  aatal«arkla«  ara  ra- 
partad  wltb  axcarpta,  aaaaarlas  aad  qaatatiaaa 
palatlag  aat  tha  aaat  ralaraat  iafaraatiaa  la 
tka  Itaaa  ravlaaad.   latalaarklav  appllaatlaaa 
laelada  valdlaq.  aaehlalaf.  plarelaq  aad  drlU- 
lag.  aaltlag  aad  vaparlalag,  fabrleatlaa  af  ra- 
fraetary  aatarlala,  aad  tba  alcraaaldlag  aad 
aUraaaeklalag  af  fraglla  eaapaaaata  aad  latar- 
eaaaactlaaa  far  alactroalcs  aad  optical  eaaaaal- 
eatloaa  aaaa.   Maaiarlag  aad  gaglag  appllaatlaaa. 
blgb  spaad  pbotegraphy,  blgb  uaaparatara  tastlag 
af  aatarials  charactarlatlei  ara  othar  llkaly 
appllaatlaaa  aaatioaad.   lafaraacas  ara  aada 
alsa  ta  aafaty  praeaatlaaa  for  lasar  aaa.  aad 
ta  eeapoaaata  aad  aqalpaaat  aa«  avallabla  far 
axparlaantal  ar  tbap  aaa.   (Aatbar) 


A0-i12  323     DlT.   26 
(TISTM/A^S)  OTS  prlaa  $1.60 

IIT  laaaarek  lait..  Ckleago.  111. 
■ITtLOP^SNT  OP  2i00  P  P0RCIN6  OIE  STSTKI. 
lataria  taekalaal  pragraaa  rapt..  28  Mar- 

27  Jaaa  63.  ,  «      . 

by  P.  I.  Caawaaa.  R.  Nadalaaa,  aad  T.  lataaagk. 

Jaly  63.  I2p. 

Caatract  Af33  600  42861.  ASO  PraJ.  7  886  aad 

AM)   PraJ.    2220 

ASO   TR7  886.    Tal.    9  Oaelatalflad   rapart 

Oaacrlptarat      (••lae,    Pargiag).    (•Farglaa. 
Dlaa).    (vRlgk   taaparatara   raaaarck.    Dlea). 
Silleaa   caapaaads.    Carbldaa.    Taagitaa    allaya. 
■alybdaaaa   allaya,    Baalstance    (Electrical). 
Naatlag.    Flaaaa,    Calclaa  coapoaada.    Flaarldaa, 
Sadiaa  caapaaaia.    Salta,    Taats. 

tk*  baale   dla   aaaaably   pravlaaaly   coaatracted 
far  pratatypa  aark    la   aatlsfactary    for    sapport- 
laf   tba   actaal   aarklag   dlaa    aad   tbalr    ratalaar 
riaffa.      Tba  aatarlal   aalaatiaaa  bava  baaa  aada 
far   tbaaa   parta    aad  alll    atlllsa   a  salf-«aadad 
SIC  aa  tba  appar  aala  dia.    aa  95%  M-ii%  «•  caat 
laaar  dla,    aad  tba  97*  9'^5%  Mo   ratalaar   rlag 
aaaaably    far  batb  dlaa.      Tba   attalaaaat   af   2400 
P  at    tba   aala  die    laaart    aad   2300   f   at    tba  bat- 
taa  dla   cavity   baa  baaa   daaaattratad   aslag    a 
eoablaatlaa   af  alactrieal    realataaea   beatlag    la 
tba  dia  baaa   aad   flaaa   baatiag  af  tba  dla   la- 
praaaiaaa.      Pratactiaa   af   tba  aatalllc   dlaa   at 
tbaaa  taaparataraa   la  by  aaaaa  af   a  CaPHlaP   aait 
alxtara.      (Aatbar) 


AD- 412   411 
(TISTI/AIS) 


DlT.      26.    17.    25 
OTS  prlaa  |2.60 


AD-412   731  01*.      26.    30 

(TISTP/WH)    OTS  prlea  14.60 

Oparatlaaa  laaaarek  Caatar..    U.    af  Calif.. 

Berkeley. 

■ONTE  CARLO  ISTHODS  AND  THE  PERT  PROBLEM. 

by  Rlekard  ■.  Vaa  Slyka.  U  "ay  63.  1».  Rapt.  aa. 

0RC63  11  (RR) 
Caatraet  NaBr22283 

naclaialflad  rapart 

Oeicrlptorti   (•■oate  Carlo  aatkod.  Oparatioaa 
raaearek).  (•Sckadal lag,  Hoate  Carlo  aetbod) . 
Steekattlc  precaties.  Haaagaaeat  eaglaeerlag, 
Netaarka.  Aaalyala  af  rarlaaca,  Statlatleal 
aaalyala. 

Tka  parpaaa  af  tkia  paper  la  to  try  to  ekarae- 
tarlaa  tka  qaalltatlva  aspects  of  ladlrldaal 
aatwarks  ablck  ladlcata  akatbar  tba  radactlaa 
of  a  stackastle  loagast  patk  problaa  to  a  da- 
taralalttlc  oaa  la  adequate  aad  to  soaa  exteat 
to  estlaata  the  aagaltuda  of  tbe  errors 
larolrad.  (Aatbar) 


AD-412  797     Dlr.   26,  12,  27.  30 
(IISTP/JEA)  OTS  price  13.60 

HercHles  Powder  Co.,  Baeekas.  Dtah. 

STRUCTURAL  HYOROBURST  TEST  RIHUTERAN  STAGE  III 

MING  II  CASE.  WEAPOW  SYSTE«  133*. 

Flaal  rapt. ,  ^_, ,., 

by  T.  ».  BTsraas.  7  Aag  63.  27p.  Rapt.  aa.  ■T1486 

Coatract  AF04  647  243 

Uaelasalfled  report 

Dascrlptorst   (•Rocket  aotors  (Solid  propel- 
laat).  Tests).  (•Rocket  eases.  Rocket  aotors 
•   (Salld  propellaat)) .  Straetaral  prapartiaa. 
Prassara.  Pallara  (Baebaalcs).  Dlstortlaa, 
Test  aethod.  Strala  gages.  Defleetloa. 
Strastaa. 


Laakbaad  Airaraft  Carp..  Saaayrala.  Calif. 
■ITALMOREIM  APPLICATIONS  OF  LASERS t   AN 
ANNOTATED  BIBLIOGRAPHY.  ^         ,    , 

aaaf.  by  lalaa  B.  laCaraiek.  Fab  63,  2Sp.  Special 
bibllagrapby  SB63  22;  Rapt.  aa.  5  73  63  5 

Oaelaaslflad  report 

Daaarlptarai   (•■atalla&gy.  Lasers},  (•Lasers, 
■atallargy),  (•Bibllagrapby.  Lasers),  faldiag, 
■aeklBlag.  aaltlag.  Vaparlaatlaa,  Material 
raaaval,  Drllla,  Raby.  Baaars.  Cattiag  toola, 
Daaiaa.  Blaetrlaal  eaglaeerlag.  Manufactarlag 


Tba  capability  of  tba  farward  skirt  aad  Y 
area  wkaa  sabjected  lo  a  pure  coapressloa 
wltk  the  iateraal  pressare  of  tke  pressur 
at  400  psl  is  dateralaed.   Dae  to  lacapab 
ef  tke  eqaipaeat.  It  was  aacessary  to  raa 
teat  twice.   Tke  aaxlaaa  load,  wkea  first 
■aa  100.7  kips  wltk  aa  Iateraal  pressare 
all.   Tke  aqalpaaat  was  adjasted.  aad  oa 
raa  tka  case  failed  aadar  a  coapressloa  1 
156.51  kips  wltk  aa  Iateraal  pressare  of 
It  was  dateralaed  tkat  tke  forward  skirt 
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40-412   852  Dl».       26,    17 

(TISTN/ANS)   OTS    price   $3.00 

lepablic    Aviatioa   Corp..    Faraiagdale,    N.    Y. 

IMPROVED   METHODS    FOR    MELDING    AGE   HARDENABLE 

TEMPERATURE    ALLOYS. 

Final    rept.,    15   June   62-15   Jane   63. 

by    B,    S.    Blua.    P.    Skew,    aad    A.    Vlckesser. 

Jane   63.    I43p.    Rept.    ao.    I425 

Contract    AF33   616   7670,    ProJ.    7351.    Task   735  1 

4SD   TDR63   601  Uaelasslfied    report 


Desert ptorsi 
*  alloys).  ( 
(•Heat  reals 
(•Nickel  all 
Heat  treatae 
Stresses,  Sh 
Iron  alloys, 
tare  (Retail 
Ruptare,  Met 
equipaent,    T 


(•Mel 
•Fractu 
taat  ae 
oys.  Me 
at.  Col 
eets.  M 
Teasll 
argy), 
allogra 
est    aet 


dlaa,  H 
re  (Nee 

tals  A 
Idlag), 
d  worki 
etal  pi 
e  prope 
Hardnes 
phy.  Br 
hods,  E 


ae  . 


eat    reslstaat 

kaaics).  Melding 
alleys.  Meldiag) 
Aging  (Material 
ag,  Mierostractu 
ates.  Melding  ro 
rties,  Graia  str 
s,  Mierostructur 
ittleness.  Test 
lectroa   alcroseoir 


Lew  aeltlng  filler  aires, 
coaposition,  aad  affects  o 
■ere  exaained  with  respect 
ia  A-286,  with  the  latter 
esatrolllng  factor  in  crac 
developed  for  evaluating  t 
propensity  of  different  he 
treataents  for  sheet,  bar. 
Effects  of  long  tiae-low  t 
ktating,  welding  technique 
iglng,  and  rate  of  heating 
propeasity   were   deterained 


variatioas   la   basej^etal 
f    prior   aaterial    hi  itory 

to    underbead   craci |ng 
being    shown    to    be    the 
king.      Speciaens   wqfa 
train    age   cracking 
ats   or   different    pij^cess 

and   plate  aaterial 
eaperature    agiag.    pte 
.    peening.    localisc< 

an    strai  n    age   cracRl ng 
(Author) 
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«-412    879  Div.       26 

(TISTM/TCG)    OTS   price   $2.60 

Fsreign    Tech.    Dlv..    Air    Force    Systeaa   Coaaand 

iright-Patterson    Air    Force    Base.    Ohio. 

DEFECTS    OF    PRESS    CASTINGS    AND    METHODS    FOR    THeUi 

HIEVENTION    (CHAPTER   VIII). 

»y   E.    S,    Stebakov    and    V.    Ya.    Tarutla. 

22   July    63.    26p. 

FTB   TT63    713  Unclassified    repart 

Irons,     froa  Life   Vyzhlaanlyea.    Gosudarstvennbba 
"(achno-Tekhnicheskoye    Iidatel'stvo    Hashina- 
itroitel'noy   Llleratury.    Moskva,    pp.    96-110, 
962. 

Descriptors:  - (•Casting.    Test    aethods). 
(•Material    foralng.    Casting),    Pressure,    Da- 
foraatlon.    Coatings.    Theraal    Insalatlon, 
Thickness.    Rupture.    Hydrody naalcs.    Vlscosit  ' 
Liquids.    Panels    (Structural). 


laong  the  basic  defects  fouad  la  large  area  t. 
■•11  castiags  aada  by  the  press  castlag  aetbat 
•r*  included  the  following:  (I)  heavy  walls. 
\i)  waviness,  (3)  dyaaaic  pressure  cracks.  (4 
Jlow  holes,  and  (5)  shrlakage  crocks.  A  brie 
Micription  of  these  defects  is  given  below; 
'M  basic  aeasares  for  their  preveatloa  are 
"•an.       (Author) 


l<  la 


r  .aa 


AD-412  975  Dlv.       26,    9 

(TISTM/TCG)    OTS    price   $1.10  ' 

Foreign   Tech.    Div.,     Air    Force   Systeas   Coaaand, 

Mright-Pattersoa   Air   Force   Base,   Ohio. 

ELtCTROHYDRAULIC    METHOD   OF    FEEDING    AND    ATOMIZING 

LIQUID    FUELS    AND  OTHER    LIQUIDS    AND   DEVICE   FOR    ITS 

ACCOMPLISHMENT, 

by    L.     A.    Yutkin   L.    I.    Gol-tsova.       3    Jane   63.    6p. 

FTD   TT63   478  Unclassified    report 

Traos.    froa  Russian   Patent    No.    119403.    (ApdI. 
Nr.    441894/25.    pp.    1-3.    20   Jaa   1951. 

Descriptors:      (•Liquids,    Atoalxatlon) . 
(•Atowiiatlon,    Liquids).    (•Electric    discharges. 
Test    aethods).    (•Hydraulic    pressure   puaps.    Test 
aethods),    Fuels,    Feed   puaps. 


AO-413   659  Dlv.      26 

(TISTM/AM)    OTS   price   $1.60 

Foreigo   Tech.    Div..    Air  Force   Systeas   Coaaaad 

Mright-Pattersoa   Air   Force    Base,    Ohio. 

A  GREAT    SCIENCE    MOVES    EAST. 

by    M.    A.    Lavrent'yev.    12   June    63.    13p. 

FTD  TT63   236  Unclassified    report 

ms*"  '"'  '*'"'"  *  *''*"■•  ■»•  ^•-••P-  ^-^'  P-  6. 

Descriptors:   (•Industrlas.  Coastractloa) . 
Scleatific  persoaaal. 


AD-413  681     Dlv.   26 
(TISTP/JP)  OTS  price  $3.60 

Stanford  Research  Inst..  Mealo  Park.  Calif. 

EVALUATION  OF  RETROFIT  APPLICATIONS  OF  NUMERICAL 

CONTROLS. 

Interia  technical  rept.. 

by  Peter  D.  Tilton.  Oct  61,  30p. 

Contracts  N0as60  4116c  aad  New6l  1063e.  Projs. 

ISU3217  and  ISU3746 

Uaelasslfied  report 

Descriptors:  (•Machlae  tools,  Control  systeas) 
Nuaerical  aethods  aad  procedures.  Punched  tape. 
Cutting  tools,  Costs. 

The  techaical  feasibility  of  retrofitting  exist- 
ing aaehiaes  with  nuaerical  controls  has  been 
farther  substaati ated  by  this  prograa.   The  four 
aaehiaes.  varying  widely  as  to  deslga.  age,  aad 
coaditioB,  ware  retrofitted  la  spite  of  various 
liaitatioas  relative  to  one  or  aore  of  these 
factors.   None  of  the  technical  probleas  ea- 
couatered  were  lasBraoaatable,  evea  though  the 
basic  coafiguratioa  had  to  be  extaaslvaly  altered 
la  three  of  the  four  aaehiaes.   All  of  these  four 
aaehiaes  have  been  given  greatly  enhanced  capa- 
bilities by  coBversioB  to  nuaerical  coBtrol.   All 
cattiag  aotions,  other  aachine  functions,  and 
certala  aaxiliary  fuactioas  caa  bow  respond  auto- 
aatlcally  to  prograaaed  iastructloas  oa  tape  or 
atber  coatrol  aedia.  (Author) 


AO-413  694    Dlv.   26.  25 
(TISTP/FEM)  OTS  price  $5.60 


SKF  Industries,  Inc.,  Philadelphia,  Pa. 
STUDY  OF  THE  VIBRATION  CHARACTiiRISTICS  OF 

b.::arings. 
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DiTision  26  -  PRODUCTK)N  AND  MANAGEMENT 

rr«flr«s<  r«pl.  "o.  7,  1  Apr-31  "•7  6l . 
hj   Olrleh  «l«rott.  Aag  63.  1».   «ept.  "o. 

AL6lL02i 

CvRtraet  NObt7S552 

Daelattlfied  report 

0«t«rtrt«rit   (•Bttrlifi.  flbratioi).  (•»•»» 
kcariaflt.  EXaslielty).  Laadiag  (Mechaaiei) . 
HarMsic  ••elllatora.  Fltxibl*  thaft*.  tx- 
traaaly  low  froqaoaey.  exporlBoatal  data. 
Bo«or«laf  tyitoat.  Load  dittribatioas.  Straia 
§•«•>,  Sfoctraa  aaalysort.  Oaapiaa. 

k   diaeissioa  it  fliToa  of  tbo  vlbratloat  ladaced 
kj  tbo  variable  coapUaaco  of  a  radially  loaded 
bo«ria«  aad  of  vlbratloat  froa  otber  loareot 
OBoratlag  at  the  "ball  paatage* '  froqaeacy. 
Narro*  baad  low  froqaeacy  vlbratloa  tpeetra  lap 
to  200  cpt)  are  thowa  and  laterpreted  with  ea- 
pbatii  oB  diicreto  freqaoaciet  that  eaa  be  ex- 
plaiaed  by  bearing  klaeaatlci.   A  detailed  ex- 
poriaeatal  invettigatioa  wat  coadacted  of  tbo 
•aplltades  occarriag  aader  varioat  loadi  at  tbo 
ball  pottage  froqaeacy  aad  Itt  lecoad  haraoaic. 
It  It  abowa  tbat  tbo  rotnltt  are  in  excesi  of  the 
aaplitadot  predicted  theoretically  at  ihete  fr.o- 
qaeaelet.   A  ditcattioa  it  preteated  regardiaf^ 
the  relative  iaportaaco  of  toveral  eaatei  of 
low  froqaeacy  vlbratloa.   Teiti  are  reported  on 
the  effect  of  fit  between  bearing  O.D.  and  hoat- 
laf  oa  the  vlbratloat  obierved  at  the  houiing 
0.0.  (Aathor) 


A0-il13  836     Di».   26,  25 
(TISTM/REG)  OTS  price  $5.60 

SKF  laduttriei  lac.  Phi  l«delphl« ,  Pa. 
STUDf  OK  THE  VIBRATION  CHARACTERISTICS  Ok 
BEARINGS.  _    ., 

Progress  rept.  no.  7,  1  Apr-31  Boy  b^ , 
by  Ulrlch  Riarott  and  Olof  Guslafsson. 
31  Bay  61 ,  l6p.  AL6lL02i 

Coatraet  r«)bt78552.  Proj .  NE071  200;  ProJ . 

Uaclattifiod  report 


V3 


AD-X13  830      Dif.   26.  3© 
(TISTt/OHO)  OTS  price  $11.50 

Soathwost  leteareh  latt..  Saa  Aatoaio.  Tax. 
TBCHNIQUES  FOR  INVESTIGATION  OF  FRICTION  AND 
•BAR  IB  AEROSPACE  BEARINGS.    ,   ,   „   ,  ., 
by  B.  E.  Staph.  B.  A.  Caakel.  J.  C.  H.rlett 
C.  F.  Baatch  aad  H.  R.  Nydegger.   Bay  ^3.   38p. 
c;at;act  AF33  657  8653.  froj .  8128.  Tatk  812801 
ASO  TIIB63  565  Uaclattifiod  report 

Detcriptertt   {oBoarlag*.  lattraaeatatloa) . 
(•lattraaeaiatioa.  Roller  beariags;.  (•Beatar- 
lag  devicot  (Electrical  aad  electroaie).  Ball 
boariagt).  Frietioa.  BIgh-teaperatare  retoarch. 
Low  teaporataro  roaearcb,  Vacaaa.  Rotatioa. 
Teaporataro.  Traatdaeert.  Teleaetor  tytteat. 
Traaiforaora.  Baataroaaot.  lafrared  oqalpaeai. 
Boar  ratiataaca.  Sclatillatioa  coaaters.  Elec- 
trical propartlat.  Bagaetie  proportlei.  Servo 
aapllfiora.  Sarva  aatart.  Ceaaatatart. 


lattraaeatatloa  tachalqaat  ware  developed 

aay  be  applied  toward  the  ttady  of  tevera 
atari  ballavad  te  eoatribate  to  frietioa 
wear  la  rail ing-alaaaat  baarlagi.   Baatur 
are  aada  aa  the  baariagi  dariag  operatlaa 
Dltiaate  goal  for  iattraaentatlon  appHca 
Is  -65  F  to  1500  F  beariag  teaperatare.  1 
the  -9th  power  tarr  vacaaa.  aad  24.000  rp 
The  priacipal  iatlraaeat  for  perforaiag  I 
aroaeata  it  a  platfera  called  a  cage  foil 
ahich  rotatat  la  a  plaae  alongiide  of  aad 
parallel  te  tbat  of  the  beariag  aad  la  ty 
alta  with  the  cage.   Caga-aaaated  traatda 
taaaaratara  aad  ttraia  aay  be  eoaaected  t 
cage  follower  by  fiae  wirot.   Traatducer 
A.C.    or  D.C..  aay  be  telaaatarad  froa  the 
»|l«ft  throagh  eoapliag  traatforaert.   The 
tha  cage  follower  to  aeatnre  ball  tpia  it 
tfaicribad.   Ball  aad  cage  teaperatare  aaa 
aaat  by  lafrared  techaiqaea  was  studied  a 
feasibility.   Baterial  traasfer  occarriag 
%oariag  operatioa  is  aeasared  oa  the  doub 
carved  beariag  sarfacet  by  preforaed  auto 
grapht  aad  tclatillatioa  coaatlag.   A  tec 
■aaaariiat  tha  litaratura  oa  the  effects 
prasaaca  of  electric  aad  aagaetie  fields 
la  rolliag  eleaaat  beariags.   (Aatbar) 
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Descriptors:   (•Ball  beariags.  Vibration), 
(•Vibration.  Ball  bearings).  Narrowbaad, 
Haraonic  analysers.  Loading  (Mechanics), 
Haraoaic  analysis.  Test  equipaent. 

A  discassion  is  given  of  the  vibrations  induced 
by  the  variable  coaplionee  of  a  rodially  loaded 
bearing  and  of  vibrations  froa  other  soarces 
operating  at  the  ••ball  passage"  frequency. 
Narrow  bond  low  froqaeacy  vibration  spectra 
(up  to  2on  cps)  are  shown  aad  interpreted  with 
eaphasis  on  discrete  frequencies  that  can  be 
explained  by  bearing  kineaatics.   A  detailed 
experiaenial  investigation  was  conducted  of  the 
aaplltudet  occurring  under  various  loads  «i 
the  ball  passage  frequeacy  aad  its  secoad 
haraonic.   It  is  shown  that  the  resalts  are  ia 
excess  of  the  aaplitudes  predicted  theoretically 
at  these  freqaeacies.   A  discussion  Is  presented 
regarding  the  relative  laportance  of  several 
ceases  of  low  frequency  vibration.   Tests  are 
reported  on  the  effect  of  fit  betweeo  bearing 
O.D.  and  housing  on  the  vibrations  observed  at 
the  housing  O.D.   Coapletion  of  the  large  beariag 
vibration  tester  is  reported.  (Aathor) 


AD-A13  837     DIv.   2o.  2!) 
(TISTB/REB)  OTS  price  16.60 

SKF  ladastriej  lac,  Philadelphia.  Pa. 
STUDY  OF  THE  VIBRATIOf*  CHARACTERISTICS  OF 
BEARINGS.  _  ^    ,, 

Progress  rept.  no.  13.  1  *P'-31  ■*'  f^;, „., 
by  Jaaes  L.  Haang.  31  Bay  62.  68p.  AL62L023 
Coatraet  NObs78552.  ProJ.  NE071  2C0;  ProJ.  V3 

Uaclassified  report 

Descriptors:   ('8011  beariags,  Vibratioa). 
(•Vibration.  Ball  bearings),  (•Roller  bearings. 
Vibration),  Shafts,  Haraonic  analysis. 
Haraonic  aaalysors.  Capacitaaee.  Test  aethods. 
Test  aquipaent. 

A  aethod  of  aeasariag  shaft  vibrations  of  the 
large  bearing  vibratioa  tester  by  a  capacitaaee 

gage  is  described.   Beasureaents  of  »h»'t 
vibrations  are  discussed.   The  repeatability  of 
octave  baad  vibration  aeasureoeats  of  23250 
spherical  roller  bearings  Is  analyied.   The 
relationship  between  bearing  vlbratloa  level 
aeasared  In  octave  bands  aad  the  rotational 
speed  of  spherical  roller  bearings  has  been 
stadied.  (Author) 


AD-413  867      Hi  v.   26 
(TISTB/BRB)  OTS  price  |8.60 

SKF  ladastrles  lac.  Philadelphia.  Pa. 

STUDY  OF  THE  VIBRATION  CHARACTERISTICS  OF 

BEARINGS.  ,^  ^    ,^ 

Progress  rept.  ao.  15.  1  Aug-30  Sop  62. 

by  R.  J.  Flakelstoa,  J.  Haaag  and  R.  A.  Holiaaa 

Sep  62.  92p.  AL63LOOi 

Contract  N0bs78552.  ProJ.  NE071  200 

Uaclassified  report 
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AD-413   881  Div.       26.    15 

(TISTP/BH)    OTS    price   |21.00 

Caraegie    last,    of  Tech..    Graduate  School    o 

ladustrial    Adaiaistrat lea,    Pittsburgh.    Pa, 

GOAL    ORIENTED    BOOELS    FOR    ACCOUNTING   AND    COKTROL. 

by    KuJl    IJlrl.      Bay    63.    1v. 

Coatraet    Noar76001 .    ProJ.    NRC4701 1 

ONR   RB'U  Uaclassified    repor^ 

Doctoral    thesis. 


Descriptors:       I'Banageaeat    eaglaeering. 
Control).    Linear    prograaaing.    Vector   aaa 
Batrlx  algebra.    Oporatioas    research.    Cos 
Ecoaoalcs.    Batheawtlcal    aodels. 
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AD-ilU    085  Div.      26.    25 

(TISTB/REB)    OTS   price  $8.60 

SKF    iBdustries.    lac.    Philadelphia.    Pa. 

STUDY    OF    THE    VIBRATION    CHARACTERISTICS    OF 

BARINGS. 

Progress    rept.    bo.    15.    1    Aag-30  Sep   62. 

hy  R.    J.    FiakelstaB,    J.    Huaag.    aad   R.   A.    HMffaaa. 

30  Sep   62.    90p.    Rept.    aa.    AL63L00i 

Coatraet   NObs78552.    Prajs.    NB071    200{    V3 

UaelasBlfied   raparl 

Descriptarst      (•Roller    beariags.    Vibratl>a). 

(*Vlbratlaa.    laller   beariags).   Laadiag    (  iBchaa- 

ics),    Narrawbaad,    Haraoaic   aaalysis.    Harpaale 

aaalysers.    Tests. 
The   aarrow   baad   vibration   spectrua  of   NJ25i)|( 
cylladrieal    roller   beariag   was    studied.      P(  bks 
iaduced    by   raller  waviaess  were    Ideatlfled   pxper- 
iaeatally.      The   effect    of    radial    load   and    ivta- 
tioaal    speed   oa   the   vibratioa   level    af    tho|M256 
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tftet 
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'(>■  '■ 
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itrposes 


cylladrieal    raller   beariags    was    studied.      The 
vibration   characteristics    of   a    232.^0  spherical 
raller    beariag   were   studied   and   the    results   were 
coapared   with    those   of    the   23256  spherical    roller 
bearings    tested   previously.      232^0  Spherical 
roller    beariags    with    iaproved    bearing    coapoaents 
were   tested.      The    effect    of   waviaess    of    each 
beariag   part   oa   the   vibration   level    of    the 
asseabled    beariag   was    aaalyxed   aad    the   relative 
iaproveaeats    of   each   part   are   discussed   with   re- 
spect   to    the    redttctlea   achieved   ia   the    vibratioa 
level.       (Author) 


A0-4U  086  Div.      26.    25 

(TISTB/REB)    OTS    price   |4.60 

SKF   Industries.    Inc.,    Philadelphia,    Pa. 

STUDY   OF   THE    VIBRATION   CHARACTERISTICS   OF 

BEARINGS. 

Progress    rept.    no.    8.    1    June-31    July   61. 

31    July   61,    1v.      Rept.    no.    AL61L031 

Contract    NObs78552.    Projs.    NR071    200;    T3 

Dnclassified    report 

Descriptors:      (aBall    bearings.    Vibration), 
(•Vibratioa.    Ball    bearings).     (•Roller    beariags. 
Vibration),    Haraonic    analysis,    Harwonlc 
analysers.    Test    equlpwent.    Loading    (flechanlcs) , 
Narrowbaad. 


The  effect  of  the  nuaber  of  rolling  eleaents  on 

the  rndlal  vibration  spectrua  expressed  In  octave 

bands  Is  shown  experiaent%l  ly.   Vibrations  of 

6305  bearings  in  axial  direction  were  studied  at 

various  loads  and  speeds.   Radial  vibration 

spectra  of  6322,  6312.  6305.  end  6203  bearings 

were  recorded  for  deteralnat ioa  of  outer  ring 

resonances.   Narrow  band  spectra  were  takea  show- 

ing the  fine  structure  of  a  6305  and  6312  bearing 

vibration  spectrua.   The  status  of  procureaent  of 

bearings  with  Iaproved  saooth  raaaing  character- 

istics (both  large  roller  bearings  and  saall 

••Aaeadaeat  3"  beariags)  is  reported.   Navlaess 

■easureaents  on  large  roller  bearing  races  are 

reported  and  a  newly  Installed  vertical  Navoaeter 

Is  described.   Soae  experiences  gained  during 

trial  runs  of  the  newly  installed  large  bearing 

vibration  tester  are  reported.   (Author) 

AD-4U   087  Div.       26.    25 

(TISTB/REB)    OTS   price   #5.60 

SKF    ladustrles    lac.    Philadelphia.    Pa. 

STUDY    OF    THE    VIBRATION   CHARACTERISTICS   OF 

BEARINGS. 

Progress  rept.  aos.  9  -  10.  31  AHg-30  Nov  61. 

by  Jsaes  L.  Huaag.   30  Nov  61,  1v.  AL61L038 

Coatraet  NObs78552.  ProJs.  NE071  200;  V3 

Uaclassified  report 

Descriptors:   (•Ball  beariags.  Vibratioa). 
(•Vlbratloa.  Ball  bearings).  Broadbaad, 
Haraoaic  aaalysis.  Haraoaic  aaalysers.  Test 
aquipaeat.  Loadlag  (Rechaaics).  Vibration 
isolstors,  Daapiag. 

The  effect  of  waviaess.  aeasured  ia  a  broad 
baad.  on  the  beariag  vibratioa  is  discussed, 
effect  of  the  nuaber  of  balls  on  the  radial 
beariag  vlbratloa.  as  aeasured  in  octsve  bands. 
Is  shown  experiaentally  and  a  coaparison  with 
theory  aade.   Tests  with  vlbrstion  attenuating 
bearing  aounts  are  reported.   Radial  vibration 
spectra  of  bearings  hsve  been  studied  for  coa- 
parlsoa  with  theory  preseated  in  Special  Report 
AL6ILO32.   A  aethod  for  evaluatlag  the  daapiag 
froa  the  vibration  spectrua  of  a  bearing  is  pre 
sented.   Trlsl  runs  on  the  vlbratloa  tester  for 
Isrge  beariags  are  reported.   (Author) 
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DlTision  27  -  FROPULSDN  SYSTEMS 
27.    PROPULSION  SYSTEMS 

(TISTA/L$«)  0T8  priet  11.60 

•••l>f  C*.,  S«attl0,  ■ask. 

QOALiriCATION  TIST  HPOIT  fOt   lOOIL  SPK IFICATION 
S-1 33-1 21-1-7  AND  QOALIFICATION  SUPPLBMNT  1 
THIIIOP.  CAIIIACI.  lOCKIT  MOTOI,  SBCOm)  STACK, 
by  C.  1.  SUM.  7  ■•r  63,  9p.  02  7230  2 
CtatrMt  APOi  6^7  289 

Diclafslfltd  r*pert 

0«a«ript*rtt   (•l*ek«t  ■•t«rt  (Salitf  prop«l<> 
last),  Tatt  Bathada),  Saeaad-ataga  aatara. 
Military  ra^airaaaati,  Spaaif ieatlaai , 
BavlraaMBtal  tast,  Gaidad  ■iasilaa  (Sarfaea- 
ta-aarfaaa).  Captlra  taata,  Haadliaf.  Taat 
a^alpaiaat,  Traaapartatiaa.  Dalliaa. 

Tkla  rapart  aavara  tka  qaallfleatlaa  taatlag  af 
tka  Saaaad  Staga  laakat  latar  Carrlaga.   Alia 
eavarad  la  tka  ••rtif iaatiaa  af  fall  aaapliaaea 
■Itk  tka  ^aaliflcatlaa  raqairaaaita  af  tka 

qaallflaatlaa  tappleaeat.  (Aiitkor) 


AD-411  8^1 


Dif.   27,  30 


(TISTA/GIC)   OTS  priea  U.60 


Araald  laaiaaariag  Oavalapaaat  Caatar,  Araold 
Air  Force  Statiaa,  Taan. 

INVISTICAUONS  OF  THRUST  COMPENSATION  METHODS, 
by  J.  A.  -4^roata  aad  W.  K.  McGregor.   Aag  63, 

37p 

Caatraat  AF40  600  1000,  PraJ.  BM02X5  aad  BDG206 

AKDC  T0B63  85  Uaalaiiifiad  report 

Oeaariptarat   (•Socket  aotari,  Tkrait) , 
(•Tkrast,  DeterMiaat ioa) ,  Captife  testa, 
Maasaro'^^'.-Bt,  Corractioai,  Aaalog  coapatera, 
MagaetiC  racorderiag  syttaai,  Oesiga,  Test 
eqaipaeat,  Specific  iapulse,  Acceleratioa, 
Oyaaalca.  Feed  back. 


Tkla  rapart  deals  «itk  tke  problea 
aaaaaraaaats  of  traasieat  tkrast  «k 
recarda  are  distarted  by  tke  dyaaai 
staad.   It  la  skawa  tkat  aaalog  coa 
alqaes  aay  be  asad  ta  eaapate  tke  t 
sleats  wkea  aa  electrical  sigaal  pr 
aitker  tke  displaceaeat,  tke  velocl 
acealaratiaa  is  available  aad  vkea 
af  tka  systea  are  kaOVa.   HoMever, 
akaaa  tkat  aa  iadlrect  aaalog  eaapa 
ba  aaed  «kea  tke  diaplaaaaeat  kiate 
ii  tkis  aetked  tke  dyaaaics  of  tke 
are  siaalatad  aad  tke  iapat  ta  tke 
aystaa  la  feraad  to  appreaek  tke  ac 
faadbaak  teekai^aes.   Aa  axaaple  tb 
prablaa  Istraatad  aalag  tkla  teckai 
aaall  aaalag  ayatea  far  applyiag  tk 
deaeribed.   It  is  also  sboaa  tkat  t 
iaaadlata  advaitaga  la  iaereaalag  t 
fraqaeacy  af  a  staad  by  loaeriag  it 
Tbe  pkilesopky  is  developed  tkat  tk 
tkraat  ataad  desiga  skoald  be  direc 
■ell  defiaed  dyaaaics  at  aataral  fr 
altkia  practicality;  tkea  tke  syste 
peaaatad  to  obtala  trae  tkrast  traa 
(Aatkar) 


A0-i12  316     0i«.   27 
(TISTA/GEC)  OTS  price  $9.60 


of  obtaiaiag 
ea  tke  tiae 
c<:  of  tke 

r  teck- 
krast  traa- 
opertioaal  to 
ty,  or  tke 
tke  eonitaats 
it  is  alto 
tar  aethod  aay 
ry  is  kno«a; 
tkrast  stand 
siaalatad 
taal  tkrast  by 
rest  traasieat 
qae,  aad  a 
e  aetkod  is 
kere  is  ao 
ke  aatural 
s  eoapliaace. 
e  eapkasis  la 
ted  toward 
eqaeacles 
a  aay  be  eea- 
sieats. 


Pratt  aad  Mkitaey  Aircraft,  East  Hartford,  Conn. 
FEASIBILITY  DEMdNSTRAT ION  OF  A  ROTARY  REGENERATOR 
FOR  AIRCRAFT  GAS  TURBINES. 


riaal  rapt,.  13  Fab  62-31  Jaa  63, 

by  H.  J.    Salfara.   31  Jaa  63,  lOAp.   Bept.  ao. 

PMA2175 

Ceatraet  N0«  62  0636 

Oaelaaaifiad  report 

Deacriptorat   (•Heat  excbaagera.  Feasibility 
stadies),  (•Gas  tarbiaes.  Heat  exckaagers), 
(•Tarbopropeller  Jet  eagiaet.  Heat  exehaager), 
Airplaaes,  Aircraft,  Desiga,  Rotatloa.  Heat 
traasfer.  Gas  flew.  Seals,  Operatioa,  Effee- 
tiveaess,  Pistoas,  Gas  leaks,  Ceaf igarat ioas, 
Plataa  riaga. 

Tke  feaaibillty  stady  eaadaeted  «aa  eeaceraed 
■itk  eeastractiag  aad  teatiag  a  tareidal  rotary 
regeaeratar  far  aircraft  gas  tarblae  eagiaes. 
Tbe  feasibility  ef  tbe  toroidal  regeaerater  was 
deaeastrated.   This  ceaf Igarat iea,  with  addi- 
tiaaal  refiaeaeats,  caa  be  developed  to  give  a 
beat  exehaager  with  the  eeapaet  sise,  lew  weight, 
high  effectiveness  aad  low  leakage  which  has 
baea  eatiaated  for  this  aait.   (Aether) 


AD-i12  321      DlT.   27 
fTIST»/FRL)  OTS  price  $2.60 

Uaited  Techiology  Corp.,  Suaayvale,  Calif. 
DEVELOPMENT  OF  NONDESTRUCTIVE  TESTING  TECHNIQUES 
LARGE  SOLID-PROPELLANT  ROCKET  MOTORS.   FEASIBIL- 
ITY OF  LOM-FREQUENCY  ULTRASONICS  FOR  DETECTION  OF 
PROPELLANT-LINER  UNBONOS. 
Sappleaeat  to  fiaal  rept., 
by  Charles  Harris.  6  Aag  63,  17p.  Rept.  ao. 
2015  FR 
Coatract  AFO^  611  8018 

Oaclassified  report 

Descrlptorsi   (•Rocket  aotors  (Solid  propel- 
laat),  Noadestraetlve  testings),  (•Noadestruc- 
tive  teatiag.  Rocket  aotors  (Solid  propel- 
laat).  Test  aetkods,  Tests.  Ultrasoaic  prop- 
erties, Coabastiba  ckaaber  liaers,  Separatioa, 
Rocket  propellaat  graias,  Fallares  (Meckaaiet), 
Rocket  cases,  Traasdacers,  lastraaeatatioa, 
Boadiag. 

Dltraseaic  tecbniqaes  for  detecting  propellaat- 
liaer  aaboads  are  reported.   A  detailed  de- 
scriptioa  of  tke  altrasonic  eqaipaent  Is  givea. 
Tke  work  was  carried  out  using  the  120-iack 
dlaaeter  segaent  containing  known  defects  wkiek 
was  aaaufactared  ander  tkis  contract.   (Autkor) 


AD-412  U3     Div.   27,  1 
(TISTA/FBL)  OTS  price  $4.60 

Pratt  aad  Mkitaey  Aircraft,  Eaat  Hartford.  Conn. 

FEASIBILITY  DEMONSTRATION  OF  A  ROTARY  BEGENEBATOB 

FOR  AIRCRAFT  GAS  TURBINES, 

by  H.  J.  Selfora.  1963.  43p.  Sappl.  A  to  rept. 

no.  2175 

Contract  N0w62  0636f 

Unclassified  report 

Descriptorst   (•Gas  tarbiaes.  Airplane  engines). 
Helicopter  engines.  Heat  exckaagers.  Feasibili- 
ty stad4es,  Rotatloa,  Configuration.  Pressure, 
Tests,  Carbon.  Rings.  Seals  (S»oon*ra). 

The  feaaibillty  of  a  rotary  regeaerater  for  aa 

aircraft  gaa  turbiae  is  reported.   Testlag 
deaonstrated  an  iaproveaent  in  regenerator  per- 
foraaace  with  the  result  that  effect! veaess 
goals  have  been  realixed.   In  additioa,  coaponent 
rig  testa  of  seals  have  shown  that  the  leakage 
goals  caa  be  reacked  witk  ai aor  aodlficatlon  of 
tke  ri ag  seal  liner  support.   (Author) 
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A0-i12  i55 
(TISTM/BJH) 


DIv.   27,  U 
OTS  price  #5.60 


Atlaatle  Raaaarek  Carp.,  Alaxaadrla,  Va. 

CHBMICAL  BtACTIONS  BKTMKIN  PROPBLLANT  GASBS 

NOZZLR  HATBBIALS. 

Fiaal  rapt.,  1  July  62-1  Jaly  63. 

Jaly  63,    51p. 

Ceatraet  NOrd15536 

Oaelaaaifiad  rapart 


AND 


li  I 


Daacrlptorst   (•Bockat  aatar  aasslas,  Bra|loa). 
(•Bafraatary  aatarials,  Braalaa),  (•Bxkaar 
gases,  BraslaM),  (•Kraslaa.  Backet  aetor 
aexilaa),  Chaalcal  raaetiaas.  Grapkite, 
Carbides,  Taatalaa  coapoaads,  Niobiaa  coa4 
poaads.  Mater.  Carboa  dioxide,  Moaoxides, 
Carboa  coapoaads,  Cklerides,  Flaorides, 
Rydrogea  coapoaads,  Nitrogea,  Argoa,  Boro4 
coapoaads,  Higk  teaperature  researck,  Hlgl 
pressure  researck,  Pyrelytic  grapkite. 

To  iaprove  ear  aadarstaadiag  af  tka  role  of 
ckealcal  raaetiaas  la  tka  eresiea  ef  rocket  , 
Bossle  aatarials,  a  la^aratary  stady  ef  pro! able 
reactieas  was  carried  out  with  graphite  aad  (e- 
fractary  aetal  carbides.   Heaispkerical  spe<iaeBs 
of  A60T,  ZTA.  aad  pyrelytic  grapkite  were  ei-^ 
posed  to  kot  gas  streaas  coatainiag  N.  Ar.  (0. 
C02.  H20(g).  aad  HCl(g)  geaerated  by  a  plasi# 
terck.   Eresiea  rates  were  aeasured  over  a  i tage 
of  teaperatures  froa  2000  to  3000  K.   Slgai^lcaat 
losses  were  observed  witk  eack  of  tke  gaaes.i 
OxidatioB  by  C02  aad  H20(g)  was  by  far  tke  i^ast 
destractive  effect.   It  was  coacluded  tkat   ] 
tkerao-aeckaalcal  effects  as  well  as  ckealcil 
reactioas  were  iaportaat  factors  la  tke  arosjoa 
of  grapkite.   Mire  speciaaas  of  dease  taatalaa 
carbide  aad  aiobiua  carbide  were  developed.   Tke 
tpeciaeaa  ware  aaed  as  alactrieally  kaatad  flla- 
aeats  aad  exposed  to  C02,  CO.  H20(g),  H2.  HCl(g), 
BF3(g).  aad  HP(g)  aader  a  variety  ef  static  test 
coaditloas.   TaC  was  rapidly  oxidixad  by  COZi  aad 
<120(g).   Liaited  exposure  studies  were  coapllated 
•itk  NbC,  but  tke  deleterious  effect  of  CO  om 
tkis  carbide  raises  serious  questioa  coaceraiag 
its  saitability  for  rocket  aoszle  service. 
(Aatkor) 


AD-412  682     Dlv.   27 
(TISTAASK)  OTS  price  $8.10 

leeketdyne,  Canoga  Park.  Calif. 

DESIGN  INFOBMATION  BEPOBT  FOB  THE  LV-2A  PBOPtt.- 
SION  SYSTEM  (YLR79-NA-13  MAIN  ENGINE  AND  LBDI- 
NA-11  VEBNIEB  ENGINES). 

30  July  63,  79p.  Bept.  ao.  B52U  i  — 

Ceatraet  AFO4  695  )0(t  f  -^M 

Vaelaaalflad  report 


Deseriptorat   (•Socket  aotera  (Liquid  pro| 
lant).  Handboeka).  Veraier  rocket  aotors. 
Sastaiaer  aotors,  lastallation.  Design,  ft 
foraaaco  (Engl  aeeri  ng)  ,  Launch  vehicles  (  A*|-a- 
space).  Guided  aissiles  (Surface  to  surface 
Movable  rocket  aotors. 


>p  » 


e:'  • 


Thii    report   consists   ofi      (I)    a   descriptloa   |: 
the   LV-2A   propulsloa    systea,    coaprlsing    tke 
rLB79-NA-13   aela    enoine    aad   tke   LR101-NA-11 
*eraler   eagiaes,    (2)    installation    and  geeaet 
iaforaatlea,    aad   (3)    perforaeace  data.    (Autki^) 


AD-i12   8O5  Dlv.      27,    U 

(TISTH/TCG)    OTS  prlea  $6.60 

IIT  Researck   last.,    Ckicage.    111. 
THEORETICAL    AND   EXPERIMENTAL   STUDY   OF    VARIOUI 
DIFFUSION    PUMP   OILS. 


-). 


ir 


PROPULSK)N  SYSTEMS  -  Division  27 

riaal  rept.,  27  Jaae  62-26  Mar  63, 

by  B.  M.  Laagdaa.  Aug  63,  58p.  Bept.  ae.  3228  9 

Caatract  AF<CO  600  lOOt,  PraJ.  C228 

ABDC  TDB63  17i        Oaelaaaifiad  report 

Deaeriptarat   (•Olla,  Diffuaiea  puaps ) .  (aoif- 
faaiea  puaps.  Oils).  Seals  (Stoppers),  lastru- 
aeatatlaa.  Surfaces,  Protective  treataeat. 
Orgaale  aalveata,  Cleaalag,  Pressare  gages, 
Ckealcal  aaalysis.  Ultraviolet  spectroscopy. 
Vaporlxatioa,  Pracesalag.  Balliag,  Ckraaata- 
grapklc  aaalysis.  Paapa.  Specif ieatleaa, 
Tfceary,  Spacecraft. 

DC  704,  DC  705,  aad  Caavalex  10  diffuaiea  puap 
alia  were  atudled  la  baffled  systeas  aperatiag  at 
10  ta  tbe  -7tk  power  to  10  to  tke  -9tk  power  tarr 
far  periods  up  ta  5  aea.   Tke-  puapiag  statieaa, 
■Itk  fail-aafe  laatruaeatatlaa,  used  6-liek  frac- 
tlaaating  paapa  witk  water-caaled  eapa,  aad  eaaled 
aptleally  tigkt  baffles  of  either  ckevroa  traps 
ar  rlgkt-aagle  elbows.   A  seasltive  aaalytical 
pracedare  iavelvlag  altravialet  abaarptiaa  apec- 
tra  was  developed  to  aeasure  tke  qaaatity  of  ell 
deposited.   Tke  aaoaat  of  backstreaaiag  oil  witk 
batk  baffles  aad  calleetiaa  plate  cooled  witk  5  C 
water  varied  froa  1  x  10  to  tke  -6tk  power  to  10 
to  tke  -«tk  power  ag/(sq  ca)  (aia)  as  followsi 
DC  704  (ckevroa)  >  DC  705  (ckovraa)  >  Coavalax 
10  (ckevroa)  >  DC  705  (elbow)  >  Coavalex  10 
(elbow).   Oae-fiftk  as  aack  backstreaaiag  was 
abtalaed  witk  Coavalex  10  caapared  witk  DC  705 
aader  coaparable  coaditloas  aad  else  aae-fiftk 
aa  auck  witk  tke  elbaw  baffle  caapared  witk  tke 
ckevroa  baffle.   Hkile  tke  exact  aeckaalsa  af 
backatreaaiag  waa  aet  deteralaed,  backstreaaiag 
aadaubtedly  Is  prlaarily  a  fuaetiaa  af  tke  erup- 
tive bailiag  ekaraeteristles  af  tke  vaporlxiag 
process.   (Aatkor) 


AD-412  815     Dlv.   27 
(TISTA/LSr)  OTS  price  $3.60 

Naval  Ordaaace  Test  Station,  Ckina  Lake,  Calif. 
DEVELOPMENT  OF  THE  24-INCH  PACKRAT  BOOSTER  MOTOR, 
by  Jaaes  Mills.  May  63,  36p. 
NavMeps  7811;  NOTS  TP  2810 

Oaclassified  report 

Descriptors:   (•Bocket  aotors  (Liquid  propel- 
laat). Captive  tests),  (•Tkrast  vector  coatrol 
systeas.  Coatrollable-tkrust  rocket  aotors). 
Noaale  clusters,  Coataiaers,  Booster  aotors. 

Two  storsble  liqaid-propelled  rock 
c24-ia.  diaaeter  were  designed,  bni 
eally  tested  at  tke  U.  S.  Naval  Or 
Statioa.  Paekrat  I  was  rated  at  5 
tkrast  and  Paekrat  II  at  20,000  po 
Botk  were  desigaed  to  deliver  522, 
seconds  of  iapalse.  Paekrat  II  la 
uaique  aethod  of  thrust-vector  con 
fear  f ixed-positioa  variable-tkrus 
provide  pitck,  yaw,  aad  roll  coatr 
roand  produced  tke  design  iapulse, 
aad  systea  feasibility  kavr  been  p 
aiaor  aodificatloa  would  be  needed 
designed  perforaeace.   (Aatbor) 


AD-413  090     Div.   27 
(TISTA/LSK)  OTS  price  $8.60 

Rocketdyae.  Caaoga  Park.  Calif. 

RESULTS  OF  ATLAS  MA-3  VIBBATION  TEST  PBOGRAM. 

22  Jaly  63,  91p.  Bept.  ao.  B5267 

Coatract  AF04  691  328 

Uaclassified  report 
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corporated  a 
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ol.   Neither 

but  tke  desiga 

roved,  and  only 

to  meet  the 

ITS 


Division  28  -  PSYCHOLOGY  AND  HUMAN  ENGINEERING 


Osscriptorst   (*Kocket  •otori  (Liquid  pro- 
pvllaat).  Vibratltti),  Test  aetkods,  Teitt, 
Booster  aotori,  Sustaiaer  aotori.  Fuel  sys- 
toas.  Shock  retistaoce,  Eavironaental  tests, 
Coided  aissiles  (Sarface-to-sarf ace) .  Turbiaes, 
Tarbopaaff . 

Prosaated  is  a  saaaarjr  of  the  desi^a  criteria  aad 
test  prograa  coadacted  by  Bocketdyae  for  the  ri- 
bratioa  teitiag  of  tao  Atlas  lA-J  rocket  eagiaes. 
The  priaary  parpose  of  these  tests  was  to  deter- 
alae  ahether  aay  aargiaal  desiga  conditioas  exist 
for  flaid  liaes  aad  their  sapports.   (Aathor) 

AD-413  299     Di».   27         <v^^-_- 
(TISTA/6SC)  OTS  price  $3.60 

Aerojet-Goaeral  Corp.,  Sacraaeato,  Calif. 
DEVELOPMENT  OF  PERISCOPE  FOR  THRUST  CHAMBER  COM- 
BUSTION ANALYSIS.   VOLUME  6. 
Fiaal  rept., 

by  J.  D.  O'Ooaaell.  28  May  63.-  1v.  Kept.  a*. 
632  SAA  2  2  F  1,  vol.  6 
Coatract  Af04  6^7  6d2/SAi 
BSD  T0R63  123  Uaclaasif led  report 

Descriptors:   (*Rocket  aoters  (Liqyid  pre- 
pellaat).  Coabustioa  chaabers) ,  ("Coabustioa 
chaabers.  Periscopes).  ('Periscopes,  Oesiga), 
Optical  equipaeat.  Quarts,  Leases,  Pressure, 
Eaviroaaoatal  tests,  Mechaaical  draHiags, 
Taaperature,  Fuel  iajetters,  Coabustioa, 
Stability.  lastruaeatatiaa. 


Developaoat  aas  cob 

liaaed  of 

a  peri 

scope  to 

perait  f 

Isaal  study 

of  high- 

freqaeacy  iastability 

of  the  coabustioa  process  ia 

fall-sea 

le  thrast  chaabers. 

Eaphas 

is  Mas  placed 

oa  doTOl 

opiag  a  reliable  dev 

ice  to 

protect  the 

optical 

systea  froa 

the  heat 

,  erosi 

on,  and  pres- 

saro  of 

coabastioa. 

aad  desi 

going  a 

versatile 

optical 

systea  aith 

a  high  resolution  aad  «ide 

field  of 

viea.   The 

optical 

systea. 

called  a 

periscop 

•t,    will  be 

capable 

of  beia 

g  used  for 

high-speod  color  ph 

•tography 

of  the 

coabastioa 

process. 

A  ^aarti 

ioae  capa 

ble  of 

withstanding 

oxposaro 

to  coabastioa  gases 

at  850 

psi  chaaber 

pressara 

aas  develo 

^ed.  (Aathor) 

AO-^13  509    Oi».   27 
(TISTM/TC6)  OTS  price  $2.60 

lateraatioaal  Research  aad  DoTolopaeat  Co.,  Ltd. 
(Gt.  Brit.). 

DENSITY-TIME  PROFILES  FOR  AN  O^UCTRIC  PROPULSION 
UNIT  iiFFLOX. 
Research  rept. , 

by  I.  R.  IcNab  aad  P.  C.  McNeill.  1963.  21p. 

Uaclassified  report 

Descriptors:   ("Electric  propulsioa.  leaiza- 
tloa).  ("loa  beaas.  Deasity).  Oiffusioa.  Ions, 
Particles,  Ataosphere,  Oiffercatial  eqaatioa, 
lecoabiaatioa  reactioa,  Exhaust  gases.  loa 
•agiaes.  Molecular  beaas.  Spacecraft. 


The  laltlal  particle  deasities  obt 
proseat  electrical  propulsioa  aait 
at  altitudes  bdtweea  50  aad  200  ai 
of  deasity  ia  the  efflux  aay  be  ob 
diffasioa  approach,  aaaerical  deas 
files  are  givoa.  Whea  iaitial  par 
are  loss  thaa  10  to  the  12th  power 
affects  of  recoabiaatioa  aad  ioais 
to  be  aegligible,  the  efflux  reaai 
ioaisod.  The  results  are  coapared 
obtaiaed  by  Molaad  for  free  aolecu 
the  dlfferaace  betweea  the  two  app 
plaiaod.  The  effects  of  sack  high 
exhausts  oa  radio  coaaaaleatioas  b 
Tohieles  aad  groaad  statloas  are  d 
(Author) 


aiaed  froa 
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les.  tke  decay 
taiaed  asiag  a 
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ioas/cc  tke 
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aiag  fully 

with  those 
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etwoea  spec* 
Iscussad. 


AD-413    530  Dl».      27,    6,    9 

(TISTA/GEC)    OTS    price   $3.60 

General    Dy naaics/Astroaaatic s,    San   Diego,    Calif. 
SCALING   OF   ROCKET   MOTOR    EXH « ST  OPTICAL   RADIA- 
TION.      PART    II:       A    STLPy    OF   COLLISION-INDUCED 
VIBRATIONAL    TRANSITIONS    IN    MOLECULES. 
Seat  annual    rept. , 
by   R.    Marriott.    Jan   63,    3^p. 
CAntract    AF04   695    UO 
SSD   TDR63    187,    pt.    2        Unclassified    report 

Descriptortt      ("Rocket    aetors,    Exhaust    gases), 
("Exhaust    gases.    Infrared    radiation).    Mole- 
cules,   Eaergy,    Matheaatieal    aaalysis,    Cheaical 
reactions.    Gas    flow,    Vibratioa. 

Methods    for    theeretieal    deteral aatloa   of  erosi- 
sections    for    energy    exchange   in   collision   of 
aoJecular    species    present    in    rocket    exhaust    Jets 
aad    the   ataosphere    are   described.      Preliainary 
results    are   presented   which    both   confira   the 
nsefulness   of    the  aethod    and    point    oat    the   dif- 
ficulties  of    selection   of    appropriate   foras    for 
tke   iateraoleealar   potential    fanctions.  .(Author) 


AO-^13    578  Di»,      27,    26 

(TISTM/AMS)    OTS   price    %^.^0 

Foreiga   Tech.    Div.,    Air   Force   Systeas   Coaaand, 

Mright-Pattersoa   Air   Force   Base,    Ohio. 

INVESTIGATING   ANTI-FRICTION   QUALITIES   OF   PLASTICS 

UNDER    MORKING   CONDITIONS   OF    BEARINGS   OF   SHIP 

PROPELLER    SHAFTS. 

by  V.  A.  Buskov.   2iC  May  62,  5p. 

FTD  TT63  263  Uaclassified  report 

Traas  froa  Dopovidi  Akadeaiy  Nauk  Ukrayaskoy  RSR, 
No.  7,  pp.    901-905,  1962. 

Descriptors:   ("Plastics,  Bearings).  ("Bear- 
iags.  Plastics),  Mear  resistance,  Frictioa, 
Surface  properties,  Hicrost ruct ure,  Aati- 
frictioa  bearings.  Propellers  (Mariae),  Shafts, 
Tests,  Creep,  Agiag  (Materials).  Polyaers; 
Polyethyleae  plastics,  Staialess  steel. 
Graphite,  Chroaiua  alloys,  Cadaiua  alloys, 
Hardaess. 


28.    PSYCHOLOGY  AND  HUMAN 
ENGINEERING 


AO-411    869  Div.       28 

(TISTB/MA)   OTS   price  |2.00 

Arisoaa  U. ,    Taesoa. 

STUDY    AND   RESEARCH   ON    ELECTRONIC    SIMULATION   OF 

THE    BIOLOGICAL   CLOCK    II. 

Final    rept., 

by    Andrew  P.    Sage,    Jr.,    Keith   E.    Juatice,    aad 

Jaaes   L.    Malaa.    May   63.    66p. 

Contract    AF33  616  7677,    ProJ.    i160.    Task  416001 

ASD   TDR63   136  Unclassified   report 

Descriptors:       ("Bioaics,    Pkotoperi odi sa) , 
Eatriroaaeatal    tests,    Siaulatiea,    Matheaatieal 
aodel,    Tkeory,    Light,    Rats,    Reaction    (Psychol- 
ogy).   Photosensitivity    (Biological),    Mathe- 
aatieal   aaalysis. 


The   tera    'biological   clock*    has   beea   girea   ta 
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the   phenoaenon   displayed   by   orgaaisas,    bothl 
plaats    aad    aaiaals,    that    pace    their    functioHs    i 
a  cyclic    fashion    that    is   related   in    soae   warn   to 
eavironaeatal    stiauli.      This   report    iacludeki 

(1)  design    aad  coastructioa   af    an   axperiaenMl 
facility    to   eoapare   specific    data    froa   the  jqlec- 
troaie   aodel    with    aaiaals    subjected   to    the   iaaae 
envi  ronaent  al    conditions    siaulated    on    the   apidel, 

(2)  biological    experiaentati on    and    statistical 
aaalysis   of   the   biological    results    to    test    Valid- 
ity   of    the   biological   clock    and    suggest    iap^ve- 
aents    for    the   aatheaatical    aad    electronic    aMel, 

(3)  cellular    aaalysis   af   soae   functional    asMets 
of    the   c(t)    generatioa   in   order    to    initiate|, 

est abli shaeat  of  a  one  to  one  correspondenep  with 
the  aodel  of  the  biological  clock,  (4)  investiga- 
tion of  adaptive  aad  learning  svstaa  capabilities 
of  the  biological  clock,  aad  (5)  developaent  of  a 
better  aodel  for  the  biological  clock  and  p^sible 
engineering   systea   i apli e at i oas.       (Author) 


AD-412    561  Div.      28,    16 

(TISTB/HS)      OTS  price   $1.60 


RAND  Corp.,    Santa    Moaica,    Calif. 

SHORT-TERM   EFFECTS   OF    LSD   ON    ANXIETY.    ATTITH)ES. 

AND   PERFORMANCE, 

by  Nllliaa  H.    McGlothlia.    Sidney   Cohea,    aad 

Marcella   S.    McGlothlin.    Juae   63,    15p.    Rept.   ho. 

P2757 

Uaclassified  report 

Descriptors:   ("Cheaotherapeutic  ageats, 
Effectiveaess) ,  ("Perf oraance  (Huaaa)), 
(•Aaxiety),  ("Attitudes),  Psychoaetrics, 
Psychology,  Pkaraacology. 
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AD-A12  657     Div.   28,  2J,    32 
(TISTB/MS)  OTS  price  19.60 

Huaan  Resoarces  Research  Office,  George  Mail^" 

ington  U.,  Washington,  D.  C. 

HUMAN  FACTORS  IN  CIVIC  ACTION.   A  SELECTED 

ANNOTATED  BIBLIOGRAPHY, 

by  Robert  J.  Foster.  Jane  63,  91p. 

Contract  DAiX  188AI02 

Uaclassified  report 


Descriptorst   ("Psychology,  Bibliographi 
("Social  •cleaces.  Bibliographies),  ("Bi« 
raphies.  Social  sciences),  ("Bibliographi 
Psychology),  ("Caltaro,  Bibliographies;, 
Ecoaoaics,  -Perseaall ty. 
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Thls  bibliography  is 
snd  training  United 
assi  St  the  ai 11 tary 
tions  to  play  an  act 
advanceaent  of  their 
be  of  interest  to  pe 
concerned  with  provi 
the  developing  natio 
eoapilation  is  to  pr 
which  a  busy  officer 
read  in  entirely  wit 
overseas.   Priority 
are  nontechnical  and 
relevance  to  aost  un 
article  rather  than 
the  probleas  of  work 
Basic  divisions  of  t 
ophy  of  Civic  Action 
of  Underdeveloped  Co 
Planned  Change,  and 


designed  to  aid  in  educating 
States  personnel  who  will 
personnel  of  developing  na- 
ive role  in  the  socioeconoaic 

countries.   It  should  also 
rsonnel  of  agencies  that  are 
ding  technical  assistance  to 
ns.  '  The  chief  goal  of  the 
ovide  a  selected  list  of  iteas 

could  reasonably  expect  to 
hin  a  few  weeks  before  going 
has  been  given  to  iteas  that 

thought-provoking,  have 
derdeveloped  areas,  are  of 
book  length,  and  eaphasixe 
i ng  across  cultural  barriers, 
he  bibliography  are:   Philos- 

and  Foreign  Aid,  The  Nature 
untries.  The  Techniques  of 
Individual  Effectiveness. 


AO-412  776     Div.   28,  23 
(TISTB/MS)  OTS  price  11.60 

Behavioral  Sciences  Lab.,  Aerospace  Medical 
Div..  Mright-Patterson  Air  Force  Base,  Ohio. 
PERFORMANCE  TESTING:   TESTING  FOR  MHAT  IS  REAL, 
by  John  P.  Foley.  June  63,  13p. 
AMRL  MN  P^2  Unclassified  report 

Report  on  Traiaiag,  Personnel  aad  Psychological 
Stress  Aspects  of  Bioastronautics. 

Descriptors:   ("Achieveaeat  tests.  Effective- 
aess), ("Perforaance  (Huaan),  ("Perf oraaace 
tests.  Effectiveaess). 


It  is  geaerally  conceded  that  perforaance  ex- 

aainatioas  are  superior  to  written  exaaiaations 

for  the  aeasureaent  of  Job  behaviors  required 

of  Air  Force  specialists  aad  techaicians.   How- 

ever, perforaaaee  exaaiaat leas,  both  in  school 

aad  oa-the-job,  are  tlae  ceasaaiag  ia  their 

developaeat  aad  in  their  adaiaistrat ioa.   Hritten 

exaaiaatioas  have,  therefore,  baea  substituted 

ia  aaay  cases  for  perforaaaee  exaaiaations. 

This  aeaorandua  presents  the  difficulties  in- 

volved in  developing  aad  adaiaisteriag  perforaaaee 

exaainaiions,  the  dangers  of  depending  oa 

written  exaaiaatioas  as  sabstitutes  for  perfora- 

aaee exaaiaations,  aad  the  fact  that  there  is 

a  laet  of  research  iiforaatioa  on  the  valid 

substitutioa  of  writtea  for  perforaance  exaai- 

aatioas.  It  proposes  developaental  research 

with  a  view  of  siaplifyiag  perforaaaee  exaaiaa- 

tion  procedures  and  establishiag  valid  guide 

li«es  as  to  the  scope  of  writtea  exaaiaatioas 

in  aeasariag  Job  behaviors.   It,  also,  aakes 

soae  recoaaeadations  coaceraiag  iaaediate  action 

that  caa  be  taken  to  iaprove  the  validity  of 

eurreat  teehnieal  traiaing  exaaiaatioa  procedures 

(Author) 

AD-i12  826     Div.   28 
(TISTB/MS)   OTS  price  $1.60 

Califoraia  U..  Les  Aageles. 

THE  TRAINING  OF  ORIGINAL  PROBLEM  SOLVING 

BEHAVIOR. 

Fiaal  rept. 

Jaly  63.  Up. 

Coatract  Noar233  50 

Uaelaasified  report 

Descriptorst   (•Traiaiag,  Behavior),  ReasealBg, 
Reactioa  (Psycheloay) ,  Learaiag,  Behavier, 
Perforaaaee  (Husmb). 
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Tkiakiag  ap^cart  to  b«  •adlaaily  eoaplax  b«- 
eaaa*  ••  da  aat  kaaw  all  af  tha  ialtlal  caa- 
ditiaaa  praaaat  vkaa  aa  ladlvidaal  bagiaa  ta 
tkiak.  Tka  aaat  iapartaat  of  tkeaa  iaitial 
eoaditiaaa  ia  tka  prabakllltiaa  af  oeearraaeo 
•r   raapaaao  atraaytka  of  kla  avallabla  reapoaaaa. 
Labola  aaeh  aa  eatagorloa  of  tkiaklag,  atratafloa, 
raaaaalag,  ate.  do  aot  roproaoat  priaeiplaa  of 
tklattaf.  Tkoy  roproaaat  tka  prodaeta  of  tklak- 
tag  aad  aro  tkaraforo  alalaadiag  ia  tkoir 
oapkaaia.   Fally  adoqaata  axplaaatloaa  of  tklak- 
lafl  aador  dlfferaat  attaalaa  eoaditloaa  will 
aavar  ba  poatibla  aatil  tka  kiatary  of  laaraiay 
of  tke  iadlTidaal  la  kaoaa,  aatll  raaetlaa  taa- 
daaeiea  af  tka  relavaat  raapaaaaa  la  a  fltaatloa 
eaa  be  aaaaaaed  tkraagk  a  kaavledga  af  tka  aaabar 
of  oecaaiaaa  tkat  tkay  katra  oecarrad  la  tka  poat. 
I  a  tka  abaoaeo  of  aaek  kaowledga  wo  do  aat  kaaa 
praelaaly  abat  la  kappaalag  wkaa  m9   adaialatar 
ao'-oallad  orlglaallty  traialag.   A  tackaalagy 
tkat  la  aat  baaad  apaa  a  kaaaladga  af  tka  baale 
babavlaral  priaeiplaa  eaaaat  kapa  to  bo  aldoly 
geaaralisabla  ar  aaeeaaafal.   Navartkalaaa.  tka 
axpariaaatal  praeadaraa  tkat  «a  kava  aaplayad  la 
axpariaaatal  atadlaa  of  orlgiaallty,  aa  aall  aa 
tka  taekaiwaaa  af  atkara,  eaald  bo  aaplayad  la 
alapla  aiadad  aaya  la  aara  eaaplax  altaatiaaa  aad 
mmj   aoll  provo  oifoetlvo  la  tko  faellltotloa  af 
orlflaallty.   (Aatbor) 


AO-412  867     01 T.   28 
(TISTB/BS)  OTS  prleo  •3.60 

Oako  0.,  Darkaa.  N.  C. 

SOU  PiaSONAL  AND  SITUATIONAL  FACTORS  RELEVANT  TO 

THE  CONSISTBNCY  AND  PREOICTION  OF  CONFOBMING 

BBHAVIOI. 

by  Kart  ■.  Back  aad  Kaltk  B.  Darla.  Aag  61,  14p. 

Tachalcal  rapt.  ao.  11 

Coatraet  Naar1l8l11,  PraJ .  NBl77i70 

Uaclaaaiflad  rapert 

Ootcrlptorai   (aBokaviar,  Craao  dyaaalca). 
("Craap  dyaaalca,  Soclaaotrlca) ,  Porabaallty. 
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AD-i13  OiO     01 T.   28 
(TISTB/BS)  OTS  prlee  •2.60 


California  U. ,  Los  Angeles. 

ASSOCIATIVE  BEHAVIOR  IN  NORNAL  AND  SCHIZOPHRENIC 
CHILDREN.  THE  TRAINING  OF  ORIGINAL  PROBLEM  SOLV- 
ING BEHAVIOR, 

by  Irrlag  Baltiaaa,  Saaael  Cokea  and  Marigold 
Belloal.   Jaly  63.  ^5p.    Techalcal  rapt.  ao.  11 
Coatraet  NoBr23350 

Daelasslfied  report 


Ueacrlpterst   (aVerbal  bekavler,  Cklldroa). 
Payckeaaa.  Raaetlaa  (Psyckology) ,  Tbeery. 
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AD-i13  306    Dlv.   28 
(TISTB/MS)  OTS  prlee  •4.60 

Callforala  U. ,  Los  Aagales.  . 

EXPERIMENTAL  STUDIES  OF  ASSOCIATIVE  VARIABLES  IN ^ 

ORIGINALITY. 

by  Irviag  Maltxaaa,  Marigold  Belloal,  aad  Martla 

Fisbbela.  Jaly  63,  36p.  Teebaical  rapt.  ao.  10 

Caatraet  Noar233$0 

Daelasslfied  report 

Report  oa  Tke  Traialag  of  Orlglaal  Problea 
Selvlag  Bekavlor. 

Deserlptorsi   ('Verbal  bekavlor.  Reasoaiag), 
(*Reactloa  (Psyckology),  Learaiag,  Tkeory, 
Traialag,  Aaalysls  af  variaaca. 
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Idaeatloaal  Tastlag  Service,  Priaeetoa,  N.  J. 
AN  BXPBRIHBNTAL  ANALTSIS  OF  A  TACTiaL  BLUNDER. 
by  Albert  B.  Myers.  Jaae  63,  Up.  Researck 
balletia  ao.  63  18 
Coatraet  NaBr295900 

Uaelasslfled  report 

Deserlptorsi   ('Behavior,  Errors),  Declsioa 
aakiag.  Perceptioa.  Gaae  tkeory,  Matkeaatieal 
aodels,  loasoalig. 
• 
Aa  .experiaeat  aas  caadacted  la  aklck  college  Ss 
played  a  "Patk  aad  Obstacles"  gaae.   Tkelr  task 
aas  ta  trace  a  patb  oa  a  5x5  plagboard  ia  saeb  a 
aay  as  ta  avald  klttiag  aay  af  tke  abataeles 
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placed  by  tke  atker  player.   Tke  plaeeaeat  af  tke 
obataelea  aas  alaays  eoatrallad  by  ike  exparl- 
■aatar.   Half  tke  Ss  faced  obstacle  arraagdaeats 
ableb  alaaya  left  a  certala  patk  Opea.  Tka  trial 
ta  trial  aavaaoat  of  tke  obstacles  ia  tbls  caa- 
dltlaa  aas  f aadaaeatally  raadaa.  Tke  atkea  Ss 
faced  abstaele  arraagaaoats  la  aklck  tke  tvial  ta 
trial  aoveaeat  af  abstacles  aas  systeaaticj  (tkere 
aas  aa  raadaaaess).  Here,  tke  S  could  aot.  be 
saccassfal  by  repeatlag  tke  saae  patk.   Tkwse 
ceadltiaas  aero  labeled,  accerdiagly,  tke  llflxed 
aad  Variable  Patk  salatiaas.   It  aas  passl'ble  to 
isalate  a  class  af  aaves  by  tke  Ss  aklck  ciauld  be 
rigoroBSly  defined  aad  aklck  aero,  la  ever]|  la- 
staace.  iaapprepriate.   It  aas  faaad  tkat  like  Ss 
ia  tke  Fixed  Patk  coaditloa  aade  slgalf icajdtly 
aara  of  tkese  peer  aoves.  Tkat  Is,  Ss  aks  acre 
la  a  ailtaa  aklek  aas  ekaraetari  sod  by  a  bj^gk 
degree  of  order  (Variable  Patk  caadltlaa)  4*<i* 
feaor  alstakes  evea  tkoagk  tkey  did  aot  kida 
akat  tke  prlaelple  of  order  aas.   (Aatkor) 


AD-413  361     Dlv.   28 
(TISTB/MS)  OTS  price  ^6.60 

Naskiagtaa  U.,  St.  Laais.  Ma. 

AFFECTIVE  AROUSAL  TO  MUSIC  AS  A  FUNCTION  (M 

DEVIATIONS  IN  PERCEIVBD  COMPLEXITY  FROM  AN 

ADAPTATION  LEVEL, 

by  Carl  E.  Pitts  aad  Rickard  deCkaras.  27 

6Zp.  Teekaleal  rept.  aa.  19 

Caatraet  Naar8l6l1.  PraJ.  NR170  iU 

Uaelasslfled  report 


Deserlptorsi   (•Perceptioa.  Stiaalatlaa) ,  ,  — 
tivatlaa.  laklbltlaa).  (•Raaetlaa  (Psyekdlagy) ). 
(•Adjastaeat  (Psyekalagy) ) .  (•Stiaalaticl. 
Redactlaa).  (•Adaptatlaa  (Pkyslalagy) ) ,  "*" 
Baatloaa,  Masle. 


.aaa  63. 


(•Mo- 
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beory. 


4    fear 


Tkis  stady  coasisted  af  six  lavestigatloasl. 

af  aklck  aere  aeeessary  to  develop  origiaal  ausi- 
cal  stiaalas  iteas  akiek  varied  as  aearly  as 
passible  aa  a  siaplici ty-coaplexlty  diaeaaloa. 
Tke  last  tao  stadies  constituted  tests  of  the 
above  tkeoretical  stateaeat  by;  (l)  expasiisg  Ss 
to  tke  aasleal  seloetloas  aad  kaviag  tkea  avalu- 
ate  tke  Iteas  far  botk  coaplexity  aad  affq^t  aad, 
(2)  by  atteaptiag  ta  aove  tke  adaptatlaa  lldvel 
tkroagk  freqaeat  expoaare  of  oae  of  tke  iu«as. 
Tke  first  of  tke  tao  testiag  studies  aas  Mde 
ap  af  tkree  aessidasi  aessioa  oae  coaslstad  of  a 
paired  coaparisea  aeasare  far  perceptiaa  of  coa- 
plexity; aessioa  tao  of  tao  affect  aeasuras 
(paired  coaparisea  aad  five  poiat  Llkert-type 
scale);  aad  tke  tkird  aeasloa  af  a  pre-tea| 
affect  aeasare,  repetitlaa  of  tke  aoat-llMd 
selectloB  tweaty-oae  tiaes,  and  a  post-tea^ 
affect  aeasare.  Tke  fladlags  were  tkat  aivb  alaor 
exceptioas,  tke  kypotkesixed  aodel  of  posiitive 
affect  for  alaor  deviations  and  negative  liffect 
for  aajor  deviatioas  froa  adaptatlaa  levell  was 
apkeld.   Tkese  data  toad  to  sapport  McCleljlaad's 
tkeory  of  tke  affective  araaaal  aodel.   (l|atkor) 


AD-A13  400     Dlv.   28 
(TISTB/MS)  OTS  price  •2.60 


Colorado  U. ,  Boulder. 

CONCEPTUAL  DETERMINANTS  OF  INFLUENCIBILITY 

by  0.  J.  Harvav.  Juae  63,  27p.« Tecknical 

ao.  5 

Coatraet  Noar114707 

Uaelasslfled  report 

Deserlptorsi   (■Personality,  Analysis), 
titudes,  Tkeory,  Reactioa  (Psychology). 
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AO-413  589     Div.   28 
(TISTB/MS)  OTS  price  ^2.60 

Colorado  U. ,  Boulder. 

SOME  COGNITIVE  CORRELATES  OF  MORE  ENDURING 

OPINION  CHANGE, 

by  0.  J.  Harvey.   July  63,  19p.  TR  4 

Coatraet  Noar114707 

Daelasslfied  report 

Deserlptorsi   ('Public  opinion),  ('Attitudes). 
('Reasoaiag) . 
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AD-413  719     Div.   28,  16 
(TISTB/MS)  OTS  price  •2.60. 

Duke  U. .  Ourhaa,  N.  C. 

PLASMA  LIPID  RESPONSES  TO  LEADERSHIP,  CONFORMITY 

AND  DEVIATION. 

by  Kurt  N.  Back  .and  Morton  0.  Bogdonoff. 

1963,  1v.  Technical  rept.  no.  10 

Contract  NonrllSl  81,  Proj.  NR177  470 

Unclassified  report 

Deserlptorsi   (•Leadership,  Fatty  acids), 
(•Fatty  acids.  Leadership),  ('Group  dyaaaics. 
Stress  (Psychology)).  Lipids. 

Plasaa  free  fatty  acids  (FFA)  have  been  showq  to 
be  seasitive  indicators  of  central  and  autoaoaic 
aervous  systea  arousal  as  well  as  causative 
agents  in  atherosclerosis.   Their  aeasureaent 
gives  s  possibility  of  assessing  the  aeaaing  of 
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DlTislon  28  -  PSYCHOLOGY  AND  HUMAN  ENGINEERING 


Tcriablat  iitr«diie«d  !■  social  piychologleal 
•xp«rl>«>ti  aad  eoapare  tkaa  «ltli  epldealologleal 
•Ti4«ae«  af  tka  aetloa  of  tha  laaa  varlablai, 
■•■•ly  praasara  to  coaforBlty  aad  reapoaalbillty 
af  laadarshlp.   Faar  axparlaaatt,  aslag  a 
•taadard  tackalqaa  of  prodaeiag  axparlaeatal 
eaafaraitjr,  ara  daaeribad.   (Author) 


AB-i13  720     01 T.   28 
(TISTB/HS)  OTS  prlca  $3.60 

Oaka  0..  Darkaa.  N.  C. 

soil  rilSONAL  ANO  SITUATIONAL  FACTORS  RELEVANT  TO 

TBI  CONSISTENCY  AND  PREDICTION  OF  CONFORBING 

BEHAVIOR, 

by  Kart  B.  Back  aad  Kaitk  E.  Oavla.  1963.  1*. 

Taekaleal  rapt.  ao.  11 

Caatraet  NaarllSI  11.  ProJ.  NR177  ^70 

Uaclaaslflad  raport 

Prasaatad  at  tka  aaaaal  aaatiag  of  tka  Aaarieaa 
Saelologlcal  Aataelatloa,  Augaat,  1961. 

Oaserlptors:   (•Croap  dyaaales,  Payekaaatrles) . 
('Adjaftaaat  (Psychology).  Group  dyaaales), 
(•Pareaptlaa.  Strass  (Psyckology) ) . 

Tka  eoaslstaaey  af  ladivldaal  eoaforalty  to 
graap  prassara  was  iavastlgatad  la  tkraa  qalte 
dlffaroat  altaatiaas — a  pareaptaal  jadgaaat  task, 
aalf-rapartad  aecaptaaea  of  paar  group  aoras, 
aad  salf-rapartad  aceaptaaea  ,af  aatkorltatlva 
aaafaralty  prassaras.   Tkara'aas  a  saall  but 
eaaslstaat  traad  for  parsoas  vko  coaforaad  la 
aaa  sltaatiaa  ta  eeafora  la  tka  otkar  two. 
flalaa  6.  Safar's  seala  of  laaar  vs.  Otkar- 
dlraetadaass  aas  klgkly  ralatad  to  eoaforalty  la 
tva  af  tka  tkraa  sltaatloas.   A  aeasura  of 
aa4al«*e«at  (or  yaasayiag-aaysaylag)  raspoadlag 
•as  aaralatad  to  aay  of  tko  eoaforalty  aaasuras; 
bat  a  aaasara  of  socially  daslrabla  raspoadlag 
pradletad  to  Judgaaatal  yleldiag  akaa  tka 
•xparlaaatal  groap  coatalaad  at  loast  aaa  "elasa 
f rlaad.  "   Status  la  tka  paar  graap  was  aaga- 
tlvaly  ralatad  ta  eaafaraity  akaa  a.  eoapataaca 
aritarlaa  was  aaployad  bat  aat  wkaa  a  popularity 
erltariaa  was  asad.   (Aatkar) 


-AD-i13  748    Dl».   28 
(TISTB/AAR)  OTS  prlea  $1.10 

lastltata  da  Naarologla,  Boatavldeo  (Uruguay). 

ATTENTION.  HABITUATION.  AND  CONDITIONING  AS  RE- 

UTED  TO  EVOKED  BRAIN  MAVES. 

riaal  taekaleal  rapt. 

1962.  9p. 

Craat  AF  AF0SR62  331;  AF  AF0SR312  63 

AFOSR  Rapt.  ao.  A956      Uaelassifled  raport 

Daseri'ptars:   (*Coadltiaaad  raflex.  Maa), 
Brala,  Laboratory  aalaals,  Elaetroaacapkalog- 
rapky.  Stlaalatloa.  Attaatioa.  Vlsloa, 
Raf laxas. 


AD-i13  913     Di».   28 
(TISTB/IA)  OTS  prlca  |3.60 

Rd«,catloBal  Tasting  Sarvica,  Priacetoa,  N.  J. 

A  MATHEMATICAL  ANALYSIS  OF  THE  IMPACT  OF  THE 

SOURCE  AND  CONTENT  ON  THE  EVALUATION  OF  A 

MESSAGE, 

by  Harold  Seklffaaa.  Juaa  63,  29p.  Rapt.  ao. 

RB63  17 

Coatraet  Ilaar1858l5.  ProJ.  NRtJO  088 

Uaelassifled  report 

Project  00  Hatkeaatlcal  Tackalquas  la  Psyekelogy. 


Descriptors:   (*CoaaBBlcatloB  sytteas, 
Matkeaatlcal  analysis),  Tkeory,  Psyckology, 
Hatkeaatlcal  aodels. 

Tkls  tnesls  proposes  a  aatkeaatlcal  aodel  wklck 
postulates  a  precise  relatloaskip  betweea  aessaga 
aad  sender.   Tke  experiaeat  was  designed  so  tkat 
tke  experiaenter  could  note  variations  in  tke 
eraluatioBS  of  identical  stateaents  as  tkey  were 
perceired  to  kave  been  eaitted  by  various  sources 
To  test  tke  approprlateaess  of  tke  aodel,  tke 
stateaeats  were  chotea  by  tke  experiaeater  aad 
tke  sources  selected  by  tke  subjects  la  a  way 
that  a  two-diaensional  structure— a  coapetence 
diaension  and  a  like  diaension— skould  appear 
froa  tke  aaalysls.   Froa  the  analysis  of  the 
pooled  data,  twe  distinct  bufhighly  correlated 
diaeaslans  appeared.   These  diaensions  could  be 
clearly  identified  as  a  'Mike'*  diaension  and 

nsion.   Stateaents  and 
vant  to  coapetence  clustered  around 
ce  diaension;  stateaents  and  sources 
liking  clustered  arouad  the  diaension 
s  the  like  diaension.   This  analysis 
r  aearly  99  perceat  of  the  rariaace. 


coapetence'*  dlae 


sources  rele 
the  coapeten 
re'levaat  to 
Ideatlfied  a 
accoaated  fe 
(Aatkar) 


AD-^13  965    Div.   28 
(TISTB/MA)  OTS  price  $1.10 

Delaware  U. .  Newark. 

THE  EFFECTS  OF  CHANGES  IN  GROUP  COMPOSITION  ON 

GROUP  PERFORMANCE. 

Final    rept. 

1963.    7p. 

Great  AFOSR   62   95 

AFOSR  i9i7  Uaelassifled   report 

Deserlptorsi      (*6roap  dyaaales.    Psyckology). 
Perforaaace   tests.    Job   aaalysls.    Reaetioa 
(Psyckology).    Bekavier. 


AD-i13    973  Dlv.      28 

(TISTB/BA)    OTS   price   $1.60 

Staafard  U.,    Calif. 

A    COMPARISON   OF   THE    RESULTS    OBTAINED   FROM 
VARIOUS    MEASURES    OF    LEADERSHIP    BEHAVIOR, 
by   George   H.    Rice.    Jr.    and   Luey  E.    Barakat.. 
25   Jaly   63,    15p.    Taekaleal    rept.    aa.    3 
Caatraet   Naar225   62 

Uaclaasified   repart 

Daseriptarst      (•Leadarsklp,    Babavlar).    Graap 
dyaaalca,    Seclaaetrics,    Job  aaalysls,    Persoaal- 
Ity,    Psyebaaetrlea,    Psyekalagy,    Statistical 
aaalysia. 


Tkirty-faar   leaderless,    ad    kae   g 
observed   wbile   discussing   a    kuaa 
prablea.      Tke    bekavlor   of    group 
coded   alaag    tkree   dlswnsians.    wl 
diaenalaa   resultlag   fraa  a    suaaa 
tkree   categarles.      At    the   ead    af 
periods,    group   acabers    indlvidua 
saciaaetric    questionnaire.      The 
qaestteaaairea    resalted    ia  a    tat 
aeasures    of    leadership  activity 
These   aeasures    have    beea    teraed 
have    been   used    ta   raak   participa 
tke    leaderskip  disMasiaas.      Tke 
paper   kas    beea   ta  exaai ne    tke   in 
af    tke    criteria.      These   resalti 
carrelatiaas    betweea  all    eriteri 
relatlaas   wltkia   tke    questiaaaai 
are   greater   tkaa  wttkia   tke    obse 
lastruaeat.      Carrelatiaas    betwee 
aad    tke    criteria    abtalaed   fraa   t 
are   generally   higher   than    betwee 
observation-coding   criteria   aad 
criteria.       (Authar) 
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QUARTERMASTER  EQUIPMENT  AND  SUPPLIES  -  Division  29 


AD-A13  09«     Dlv,   28 
(TISTB/MA)  OTS  price  $1,60 

Huaan  Engineering  Lab..  Aberdeen  Proving  tb'ound, 

Md. 

ROTARY  PURSUIT  TRACKING  WITH  niVlDED  ATTE^ItlON 

TO  CUTANEOUS.  VISUAL   AND  AUDITORY  SIGNAL 

by  Saa  Glucksberg.   Mar  63.  13p. 

HEL  TH5  63  Unclassified  repor  ; 


Descriptors:   («St iaulat iaa.  Traekiag) 
(•Psychoaotor  tests).  Signals.  Visual  s 
Skin,  Sound  signals.  Job  analysis,  Perf 
tests.  Reaction  (Psychology).  Perceptio 
Analysis  of  varlaaca. 
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29.    QUARTERMASTER  EQUIPMENT 
AND  SUPPLIES 

AD-412   379  Dlv.       29.    4 

(TISTM/TCG)   OTS    price  $.50 

Coating    and  Cheaical    Lab.,    Aberdeen    Provi 

Ground,    Md. 

CAKING  IN  STORAGE  OF  ALKALINE  CLEANING  COMMoUNO, 

by  A.  Mankowick.   31  May  63,  16p. 

Proj.  1  H  0  24^01  A  110  05 

APG  Rapt.  no.  CCL  1U      Unclassified  rejaort 


Descriptors:  (•Cleaning  coapounds,  Alka 
aetal  coapounds),  ('Alkali  aetal  coapou 
Cleaning  coapounds).  (•Storage,  Cleaning 
pounds).  Sedlna  coapounds.  Silicates,  Ph 
phates.  Nitrates,  Hydrates,  Mixtures, 
Polyethyleae  plastics.  Fibers  (Synthetic 
Contaiaers.  Steaa  cleaning. 


A  large  scale,  12  aonths  study  was  aade  of 
in  storage  of  a  representative  powdered  al 
cleaner,  the  staadard  coaparison  coapound 
Federal  Speei ficatlon  P-C-i37,  Cleaning  Co 
High  Pressure  (Stena)  Cleaner.  The  study, 
volvlng  the  production  of  6  1/2  tons  of  th 
coapound  and  its  loading  into  104  polyethy 
lined  fiber  druas  (125  pounds  per  drua),  c 
the  paraaeters  of  order  of  aixing,  granule 
aad  transportntion.  The  paraaeter  of  anh 
vs  hydratad  salts  was  the  subject  of  a  pre 
aary  study  aad  found  not  to  be  a  factor  in 
caking.  Five  granulntion  grades  were  i nve 
gnted  rnnging  froa  a  10  -  20  grade  (Bit  10 
■esh)  to  a  ''fines'*  grade  (85%  passing  1 
aesk,  and  iOt  passing  270  aesk).  Three  or 
aixing  were  used,  and  helf  the  production 
druas,  consisted  of  various  paraaeter  chan 
was  traasported  1,000  alios  by  coaaercial 
rlar.   Oaly  the  fines  grade  granulatioa  al 
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caked,  in  nil  orders  of  aixing  end  with  or 
witkout  transportation.   Noraal  transportation 
(1,000  alios)  does  not  induce  caking  by  vibratory 
packing.   A  granulation  grade  whose  ingredients 
originslly  consisted  of  approxiaately  equal 
aaounts  of  fines  and  coarse  particles  did  not 
cake  in  12  aonths  storage,  but  considerable 
aggloaeratlon  occurred;  alaost  all  of  the  origi- 
nal A(}%   cut  passing  10C  aesh  was  retained  on  that 
screen  after  the  12  aonths  storage.   (Author) 


AD-0  2   781      Dlv.   29 
(TISTB/MA)  OTS  price  $.50 

Arctic  Aeroaedical  Lab..  Fort  HalBwright, 

Alaska. 

ACCUMULATION  OF  STATIC  ELECTRICITY  ON  ARCTIC 

CLOTHING, 

by  Jaaes  H.  Veghte  aad  Halter  H.  Millard. 

May  63.  lip. 

ProJ.  8238,  Task  82^801 

AAL  TDR63  12  Uaclasslfied  report 

Descriptors:   (•Static  electricity.  Clotkiag), 
(•Clotking.  Static  electricity).  Polar 
regioBS.  Cold  weatker  tests.  Electrostatics, 
Hazards,  Capacitance. 


Electrost 
aen  weari 
were  aeas 
to  -43  C. 
electrost 
asseablie 
ature,  th 
there  is 
aixtures 
charges  u 
exist,  ho 
outer  Jac 
gas-air  a 
electrost 
old  for  1 
by  aa  ele 
person  wo 
his  parka 
grouading 


atic  voltages  and  capacltBBce  oa  active 
ng  various  arctic  clothing  asseablies 
ured  at  teaperatures  raagiag  froa  *5 

Although  there  is  an  increase  of 
atic  charges  on  arctic  clothiag 
s  with  a  decrease  in  aabient  teaper- 
e  stored  energy  calculations  indicate 
no  danger  of  igniting  explosive  gas-air 
due  to  a  discharge  of  the  electrostatic 
Oder  noraal  conditions.   A  hasard  aay 
wever.  if  a  persoa  rapidly  reaoves  his 
ket  while  working  outside  in  a  kasardous 
ixture.   Also,  a  definite  buildup  of 
atic  ckarges  above  the  critical  tkresk- 
gaitiag  a  concentrated  gas-air  aixtura 
ctrostatic  disckarge  exists  wken  a 
rkiag  out-of-doors  coaes  la  and  reaoves 

or  wool  skirt  witkout  first  properly 

kiaself.   (Autkor) 


AD-413  789    Div.   29.  28 
(TISTB/MS)  OTS  price  $2.60 

Quarteraaster  Food  and  Container  Inst,  for  the 
Araed  Forces,  Chicago.  111. 

SOLDIERS'  ATTITUDI-S  TOWARD  FOODS  IN  A  TROPICAL 
ENVIRONMENT.   PART  1.   THl-  NATURE  OF  THt  TROPICAL 
ENVIRONMIiNT  AND  SOLDII-RS'  REACTIONS  TOMARD  OPERA- 
TIONAL RATIONS. 
Interla  rept. , 

by  John  L.  McCoy.  July  63.  2i;p. 
OFCIAF  AMXFC  3  63      Unclassified  report 

Report  on  Huaan  Factors  in  QMC  Operatioas 

7X95-01-001. 

Descriptors:   (•Military  ratioas,  Attitudes). 
(•Tropical  regions).  (•Food.  Acceptability). 

A  study  of  factors  affecting  soldiers'  acceptance 
of  OMC  aateriel,  particularly  of  foods,  in  tropi- 
cal environaents  has  Priaary  Field:   Product 
Acceptance  Secondary  Field(s):   Tropics;  Attitudes 
been  initiated.   This  report  describes  the  geaeral 
eaviroaaeBtal  setting  for  the  research  and 
soldiers'  reactions  toward  certain  operatioaal 
ratioB  coapoaents.   (Author) 
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DivUiOQ  30  -  RESEARCH  AND  RESEARCH  EQUIPMENT 


Ai)-i13   797  Oi».      29 

(TIST8/AAI)    OTS   price   |3.60 

Oaart«ra«sttr  Rttcareh   aad  Eaoiaeariag  Couaad. 

BIBLlOCBArHY    Of   POBLICAUONS   ANO   TECHNICAL 

PAPEIS   FOB    1962. 

■•y  63.  37p. 

QBIC  QBII27  Uaelaaaified  report 

Oatcripterst   ("ArBad  forcei  lapplies, 
Blbl iographlas) .  (•Bibl iograpk iea ,  Araed 
farcai  lappllaa).  Lagiitici,  Food,  Scioatific 
raaaarck,  Cagiaaariag,  Report*. 


AP-*13  933     Oi»,   29 
(TISIB/AAB)  OTS  price  i2.60 

Pla»al  Sapply  laaaarck  aad  Developaeat  Facility 
Bayoaae.  N.  J. 

ETALUATIOM  OF  SAUSACB  (PORK  AND  PORK  AND  BEEF) 

PRECOOKED.  FORZEN. 

by  H.  R.  Igeaii.   6  lay  63.  Up. 

Taak  MT  FOU  13  002  69  5« 

(^aclassified  report 

Oetcriptori:   (•Freien  foods.  Analytii). 

Food.  Pork.  Beef.  Beat.  Na»y.  Bllitary  rations. 

Acceptability. 

Aa  iBTeatigatloB  of  precooked  pork  aad  pre- 
cooked pork  aad  beef  taatage  was  eoadaeted  to 
deteraiae  tbelr  saftability  for  Navy  ate.   No 

appreciable  differeacea  were  foaod  between  tke 


ge 


cooked  taaiage  kave  greater  acceptability  aad 

greater  yialds  tkaa  coaveatioaal  link  laasage 
Ob  tke  batii  of  tbeir  edible  cooked  yieldi,  both 
typei  of  precooked  saaiage  saved  27$  of  the 
■eight  reqaired  by  tke  coaveat 1 oaal .  wkile  those 
of  oae  packer  saved  12%    ia  space  aad  tke  otker 
22. 5».   It  was  recoaaeaded  tkat;   (a)  botb  types 
of  preeeoked  saasage  (pork  aad  pork  and  beef) 
be  aathoriaed  for  Navy  ate,  (b)  the  precooked 
liaks  be  siied  at  18-22  per  poand  to  give  the 
■aae  edible  cooked  portion  weight  as  the  con- 
vcatleaal  at  the  saae  costs  and,  (c)  the  style 
of  packaging  which  saved  ^2*  stowage  space  be 
specified  for  Navy  procnreaent.  (Author) 


30.   RESEARCH  AND  RESEARCH 
EQUIPMENT 


A0-i11  835     Div.   30 
(TISTP/FEB)  OTS  price  #7.60 

Bead  Corp.,  Saata  Boaica.  Calif. 

A  GENERALIZED  ASSEBBLY  SYSTEB, 

by  6.  H.  Bealy.  Aeg  63.  71p.  RB36^6PR 

Ceatract  AF49  638  700 

Uaelassified  report 

Oescriptorst   (•Coapilers.  Coaputeri), 
(*PrograaaiHg  (Coapnters).  Prograaaiag 
laagaages).  Data  processing  systeas.  Digital 
coapaters.  Data  storage  systeas. 

T^*  first  resalts  of  a  prograa  of  research  whose 


sia  is  to  consolidate  and  extend  the  state  of 
the  art  of  coapnter  asseably  systea  design  and 
iapleaentation  are  presented.   Asseably  systeas 
are.  in  a  very  real  sease.  the  core  of  the  aodern 
prograaaing  systeas  used  to  prepare  probleat  for 
calculation  of  solutions  in  digital  coaputer*. 
The  iaportance  of  proper  design  of  asseably 
systeas  is  especially  apparent  in  the  iapleaenta- 
tion of  such  large  prograas  as  the  control  pro- 
graas  for  SAGE  and  SACCS.   The  vehicle  for  this 
research  has  been  the  Generalised  Asseably 
Systea  (GAS),  prograaaed  in  an  experiaeatal 
fora  for  the  IBB  7090  Data  Processing  Systea. 
This  aeaorandua  will  be  of  interest  to  those 
concerned  with  the  design  and  inpleacatat ion  of 
coapilers  and  asseably  systeas.  (Author) 


AD-^n  972     Div.   30 
(TISTB/BS)  OTS  price  $3.60 


^■530 


Systew  Developaent  Corp..  Santa  Bonica,  Calif 
RESEARCH  DIRECTORATE  PROGRESS  REPORT 
ed.  by  C.  Baua.  July  63,  3ip.  Rept .  no. 

631  00 

Uaelassified  report 

Descriptors:   {•Scientific  research.  Reports). 
Bibliographies.  Artificial  intelligence.  Data 
processing  systeas.  Decision  asking.  Bathe- 
aatics.  Operations  research.  Education, 
laforaation  retrieval.  Siaulatioa. 

Covers  tke  period  of  January  1  through  June  30, 
1963,  and  suppleaents  the  aore  coaprehens i ve 
aanual  Research  Directorate  Reports.   Presents 
the  aajor  progress  for  each  area  of  the  Research 
Directorate.   Gives  a  coaplete  listing  of  all 
docuaentt  and  prograas  produced  during  the  report 
period,  plus  other  significant  inforaatioa  that 
is  not  obvious  froa  these  listings.   States  that 
aore  detailed  inforaatioa  can  be  obtained  froa 
the  referenced  research  papers  or  froa  the  last 
annual  report,  TB530  006  00,  published  Janunry 
1963.  (Author) 


AD-^12  318     Div.   30.  22 
(TISTP/JP)  OTS  price  $6.60 


182 


Biller  Research  Labs.,  Baltiaore,  Nd. 

DESIGN.  DEVELOPBENT.  ANO  FABRICATION  OF  AUTOBATIC 

FUZE  T£STER. 

Final  rept. 

21  Jan  63.  1v.  Rept.  no.  FR95  1  62 

Contract  0A28  017  5010R02^04A 

Uaelassified  report 

Descriptors:   ("Araing  devices,  Test  equip- 
aeat).  ("Fuae  functioning  eleaents.  Test  equip- 
aeat).  Fuzes  (Ordaaace),  Rotation. 

A  aachine  was  evolved  during  the  prograa  which 
accepts  fuses  placed  oa  a  conveyer  belt,  auto- 
aaticaliy  subjects  thea  to  ara,  noara  tests. 
and  eaits  the  uaits  through  ''accepted'*  aad 
"rejected"  chutes.   (Author) 


AD-^12  370     Div.   30 
(TISTB/TCG)  OTS  price  |1.60 

Naval  Civil  Engineering  Lab.,  Port  Hueaeaa 
Calif.  • 

DEVELOPBENT  OF  VACUUB  SYSTEM  FOR  BULTI-STACE 

FLASH  EVAPORATORS. 

by  J.  H.  Bright.  22  July  63,  12p, 

Task  Y  R011  01  062 

NCEL  TN528  Uaclaasified  report 


RESEARCH  AND  RESEARCH  EQUIPJilENT  -  Division  30 


Descriptors:   ("Sea  water,  Desallaatio 
(•Evaporatera,  Vaeuua  apparatua).  (avaabaai 
apparatus.  Evaporatioa) .  Steaa.  EJeetiob 
Air  ejectors.  Feed  water.  Diatillatioa]  Teat 
•quipaeat . 
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A0-A12  U9     Div.   30 
(TISTB/BA)  OTS  price  $^.00 

Backer  Co..  Oakland.  Calif. 

DESIGN  STUDY  FOR  AN  ACCELERATION  RESEAKCI 

DEVICE. 

Final  rept., 

by  H.  Jekn  Batea.  May  63.  257p. 

Contract  AF33  616  7536,  PreJ .  7222.  Taak  t22202 

AMRL  TDR62  113         Uaclaasified  repo| 


Report  on  Biophysics  ef  Flight. 

Descriptors:  (•Acceleration,  Centrlfu 
Biephyaics.  Desiga.  Eagiaeering.  Speci 
tioas.  Scientific  research.  Siaulation 
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AD-^12   ^''2  Div.       30 

(TISTP/MH)   OTS   price  $11.00 

Systea  Develepaeat  Corp..    Saata  Boaica,    ()^lif. 
SCHOPS   BILESTONE    5,    VOLUBE   1, 

by   B.    A.    Fraaka.      15   July   63.    1v.    TB795  0$1    00 
Ceatract    AF19   628    I648 

Unclassified    repo^  ; 

Deseriptorst      (•Satellite   networks,    Scl ^del- 
ing).   (•Scheduling,    Satellite   networka] 
Satellitea    (Artificial).    Tracking,    Test 


I- 


A  serlea  la  outlined  of  vnlidation  and  adceptance 
tests  deaigaed  to  shew  the  capability  of  ISCHOPS 
to  schedule  Satellite  Ceatrel  Facility  (Shtellite 
Trackina  Annex  aad  tracklag  station)  ope^^tioaa. 
(Author) 


AD-412  493     Div.   30 
(TISTP/MH)  OTS  price  $1.10 

Systea  Developaent  Corp.,  Saata  Bonica,  Calif. 
UTILITY  PROGRAM  DESCRIPTIONS  BILESTONE  11  GEN- 
ERALIZED TAPE  HANDLER  (TAPE), 
by  H.  J.  Friedea.  13  Juae  63,  I2p.  Rept.  ■•. 
TB71 5/054/00 
Ceatract  AF19  628  I648 

Uaelassified  report 

Descriptors!   (•Prograaaiag  (Coapaters),  Digi- 
tal  coapaters).  Data  processiag  systeas, 
Bagaetic  tape,  Satellite  aetworks. 

TAPE  kaadles  all  tape  iapat-eutpat  faactions. 
This  versioa  ef  TAPE  ases  BTCII's  TAPEIO  te  per- 
fora  the  requested  tape  operatioa*.   Tke  ad- 
vaatage  of  using  TAPE,  iastead  of  usiag  TAPEIO 
directly,  is  that  the  calliag  sequence  to  TAPE 
is  generally  aore  coaveaient  to  ase.  (Author) 


AD-412  522     Div.   30,  32 
(TISTB/JAB)  OTS  price  $1.60 


Systea  Oevelopaeat  Corp..  Saata  Boaica,  Calif. 

EXPANDING  THE  EDITING  FUNCTION  IN  LANGUAGE  DATA 

PROCESSING. 

by  L.  B.  Doyle.   10  July  63.  15p. 

Uaelassified  report 

Descriptors:   (•Machiae  traaslatioa) . 
(•Data  processiag  systeas,  Laaguage) . 
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AD-412  536    Div.   30,  18 
(TISTP/F£M)  OTS  ^rice  #1.10 

Systea  Developaeat  Corp.,  Saata  Moaica.  Calif. 

UTILITY  PROGRAM  DESCRIPTIONS  MILESTONE  11 

CONVERT  BCD  OCTAL  TO  FIXED.  AND  BCD  DECIBAL  TO 

FIXt-D  OR  FLOAT  (DECOCT), 

by  R.  L.  Kiakead  aad  G.  D.  Hilsoa.  1  July  63, 

9p.  Rept.  BO.  TM71 5/028/01 

Contract  AF19  628  1 648 

Unclassified  report 

Descriptors:   (•Prograaaiag  (Coaputers), 
Digital  coaputers).  Coatrol  sequences,  Coa- 
puters, Satellite  networks. 

Reports  that  D£C0CT  converts  a  BCD  octal  auaber 
to  its  binary  iBteger  equivaleat.  a  BCD  deciaal 
iateger  to  its  binary  iateger  equivalent  aad  a 
BCD  deciaal  iateger  and  fractioa  to  its  floatiag 
point  equivaleat.  (Author) 


IM 


Division  30  -  RESEARCH  AND  RESEARCH  EQUIPMENT 


AD-412   537 
(TISTP/WH) 


DlT.   30 
OTS  price  $1.10 


Sytt«*  D«Ttl«pa«at  C»rp.,  Saata  Naaiea,  Calif. 
SCF  COMPUTU  PIOGlAi  SYSTEMS  lUNOAL  UTILITY 
PROGRAMS.  BCD  OCTAL  TO  BINARY  CONVERSION  (OCTBIN) 
by  R.  L.  KIakaa4.  12  Jaly  63.  8p.  Rapt.  aa. 

TM705  045  00 

Caatraet  AP19  628  16^8 

Oaelatflfled  report 

Oeserlptarti   ("Prafraaalaf  (Caapatari), 
Digital  coapatara),  Naabara,  Satellite 
aetwerks. 

BCD  Octal  ta  Blaary  Caavaraiaa  (OCTBIN)  caaTarta 
actal  iateferi  of  ap  ta  lixtaea  (16)  diglta 
eacedad  ia  BCD  ta  their  blaary  iatager  eqaiva- 
leats.  (Aathor) 


AD-412  539 
(TISTP/ITH) 


DiT.   30 
OTS  price  $1.10 


Syitea  Developaent  Corp.,  Saata  Noaica.  Calif. 
SCF  COMPUTER  PROGRAM  SYSTEMS  HANdAL  UTILITY 
PROGRAMS.   INTRODUCTION  AND  TABLE  OF  CONTENTS. 
10  Jaly  63.  5p.  Rapt.  ao.  TM705  000  000 
Caatraet  AF19  628  16<C8 

Uaelaitlfied  report 

Oetcriptorst   ('Prograaalag  (Coaputerf).  Digi- 
tal caapaters),  (*Iastractioa  aaauals.  Prograa- 
aiag  (Coapatara)} .  Satellite  aetiiorki. 

The  Satellite  Coatrol  Faeility'a  Coapater  Pro- 
graa  Sytteat  Haaual  is  a  collectioa  of  systeas 
prograaaiag  aad  operatioai  iaforaatioa  broaght 
together  aadar  oae  title.   The  aaaaal  coaiistt  of 
four  TM  lerles  which  are  sab-titled  Utility  Pro- 
graas,  Geaeral  Parpose  Satellite  Prograas.  Satel- 
lite Specific  Prograas,  aad  Satellite  Facility 
jCoapater  Operatioas  Procedures.   (Author) 


AD-i12  5iO     01 ».   30 
(TISTP/FEM)  OTS  price  |1.10 

ISyatea  Develepaeat  Corp.,  Saata  MoAica,  Calif. 
lUTILITY  SYSTEM  PROGRAMMING  PROPOSALS.   PROPOSAL 
jrOR  4  TAPE  TO  PRINT  ROUTING  (STTP). 
|by  M.  E.  Taber.  12  July  63.  3p.  Rept.  aa. 

n   890  OU  00 
;aatract  AP19  628  1648 

Unclassified  report 

Oescripterst   (•Prograaaiag  (Ceaputers),  Hag- 
aetlc  tape),  lapat-eutput  devices.  Satellite 
aatverks.  Digital  eeaputara. 

The  faactioa  Tape  to  Priat  (STTP)  will  be  wrlttee 
to  replace  IBMTTP  aad  all  tapes  written  to  be 
arinted  by  IBMTTP  can  be  printed  by  STTP. 

[Aether) 


-412  543     DiT.   30 
[TISTP/NH)   OTS  price  •2.60   >^ 

^ystea  Oevelepaeat  Corp..  Saata  Neaica.  Calif. 

)604  simulation  program  descriptions  milestone 
h.  thb  simulated  telemetuy  data  direct  input 
Program  (sttgr). 

iy  i.  Ng.  24  July  63.  25p.  Rapt.  aa.  TM734  040 
paitract   AF19  628   I648 

Uaclaaaifiad  report 


00 


Descriptors:       (•Prograaaiag    (Coapaters),    Digi- 
tal   coaputers),    (•Teleaeteriag   data.    Siaula- 
tiea).    Data   processiag   systeas.    Sstellite 
aetworks. 

Tke   Siaulated  Teleaetry   Data   Direct    laput 
Routine    (STTGR)    is    a    suppleaeatary   aodule   of    tke 
SIPSA   Systea    (Ref.    TM-734/01 5/OOB)    desigaed   to 
provide   PCM.    PAN/FM.    or  FM/FM   teleaetry   data   to 
be   used   as    iapat    to   tke   Bird   Buffer   or    ladiaa 
Oceaa   Statiea   Baffer    ( lOSB)    teleaetry  prograas. 
(Authar) 


AO-412    593  Oiv.      30,    25 

(TISTM/EJH)    OTS   price  $2.60 

Sarah  Mellon  Scaifa  Radiation  Lab.,    U.    a/  Pitts- 
burgh.   Pa. 

A   NORMAL    BEAN    AUTOMATIC    X-RAY    DIFFR ACTOMETEI. 
by  Grahaa  Gurr.    20   June   63.    20p. 
Great    DA   ARO   D   31    124  G412 
AROD  Rept.    no.    3975   1  Uaclaasified   rvpert 

Descriptorst      (•Crystal    structure.    Data   proc- 
essing   systeas),    (•X-ray    diffraction    aaalysis, 
Autoaatioa),    (•Data   processing   systeas.    Crystal 
structure).    Auteaatien,    Prograaaiag   (Coaputers), 
Coaputers,    Feasibility    stadlea.    Single  crys- 
tals.   Seaieondacters. 

A  device  was  ceastracted   for    the   pre-pregraaaed 
eperation   of   a   di f fractoaeter    for    anteaatlc   col- 
lectioa  of  x-ray   iataasity   data    froa   alagle  crys- 
tals.     Prograaaiag   data  were   reed    froa   IBM   cards 
by    a   Bodified   IBM   aodel    026   key-punch.      The    re- 
aultant    iatensity   data  were   punched   en   IBM   carda 
with    the    saae   aodifled   026   key    punch.       An    IBM 
1620   was   used    to    prejiare   the   prograaaiag   cards 
and    to    process    the   intensity   data   cards.       (Authar) 


AO-412   697  Div.      30 

(TISTP/MH)    OTS   price   $1.10 

Syatea  Develepaeat    Corp.,    Santa   Monica,    Calif. 
SCF   COMPUTER    PROGRAM    SYSTEMS   MANUAL   UTILITY    PRO- 
GRAMS:   HIITE    END   OF    TAPE    (EOT), 
by    M.    E.    Taber.    12   Jaly   63,    4p.    Rept.    no. 
TM70  5   044   00 
Contract    AF19   628   I648 

Uaclaaaifled   rapart 

Descriptors!      (•Prograaaiag    (Coaputara),    Digital 
coaputers).    Data   processing    systeas,    Magaetic 
tape.    Satellite   networks. 

EOT  writes    an   end-ef-file  aark,    four   records   each 
consisting   of    ■ END-OF-TAPE, •     a   one   word    record, 
and    a   double   end-of-flle   aark   on    any    tape    and   re- 
winds   the   tape   with    er   without    interlock.    (Author) 


AD-412  698  Div.      30 

(TISTP/MH)   OTS   price  $1.10 

Systea  Developaent   Corp.,    Saata  Monica.    Calif. 

UTILITY    SYSTEM    PROGRAM    SPECIFICATIONS   LIST   CODES 

(SCORES), 

by  V.  E.  Taber.   21  June  63,  4p.  Rept.  no. 

TMt?1  016  00 

Caatraet  AF19  628  I648 

Uaclasslfled  report 

Oescripterst   (•Prograaaiag  (Coaputers).  Digital 
eaapatera).  Sped fieatieas,  Satellite  aetworks. 

The  parpose  of  SCODES  is  to  list  the  coateata  af 
the  Cedes  Table.  (Author)  > 


RESEARdH  AND  RESEARCH  EQUIPMENT  -  Division  30 


AO-412  768     Div.   30 
(TISTP/MH)   OTS  price  $1.10 

Systea  Develepaeat  Corp..  Santa  Hoaica,  tklif. 

PROPOSAL  FOR  AN  ADDITIONAL  PSEUDO  OPERAT  >N  IN 

LARII. 

by  F.  J.  LaChapelle.  13  Dec  62,  3p.  Rept   ao. 

TM890  001  00 
Coatract  AF04  695  40 

Uaclassified  repots 

Descriptors:   (•Prograaaiag  (Coaputers 
Digital  caaputers) ,  Satellite  networks 

A  fall  ward  sere  (FMZ) ,  a  pseudo  operatlik.  is 
proposed.   (Autkor) 


AD-412  783     Div,   30,  18 
(TISTP/FEM)   OTS  price  $3.60 

Systea  Develepaeat  Corp.,  Santa  Monica,  (illf. 
INTEGRATED  MILESTONE  4  *ND  INTERFACE  SPECIFICA- 
TION FOR  THE  FIRST  PROGRAM  162  TRANSITIOfi  FLIGHT 
SUPPORT  TAPE, 

by  Jaaes  J.  Milanese.   8  July  63,  30p.  Rd^t.  aa. 
TM1353  000  00  r   ^f     . 

Contract  AF19  628  1648 

Unclassified  repoii 


184 


Descriptors:      (•Prograaai ng    (Coaputers) 
sequences),    (•Satellite    networks.    Digit 
peters).    Magnetic    tape,    Teleaetering   d 
Data   transaission    systeas.    Data   proces 
systeas.    Input-output    devices,    Satellit 
(Artificial). 


Coatrol 
41   coa- 
e. 

ng 

4* 


Preliainary   coaputer    progreaaing    sped  fie  ijtions 
for    the   first    Prograa   162   Transition   Fligl^t 
Support    Tape,    are   presented,    indicating    tlie 
proposed   coaputer    prograa   functions    or    subrou- 
tines,   their    priaary    purposes,    unique    logic 
inputs    aad   outputs.       (Author) 


AD-412   785  Div.      30 

(TISTP/MH)    OTS   price   $12.00 

Systea  Develepaeat   Carp.,    Saata    Moaica,    cyiif. 

COMPUTER    OPERATING   INSTRUCTIONS    FOR   THE    fJiGHT 

SUPPORT   TAPE    USED    IN   SUPPORT    OF    1 1 00   SERIES 

VEHiaES.       MILESTONE    7. 

by  Louis   A.    Kolbo.    26  Apr    63.    I62p.    Rept.    ■•. 

TM  L  1206  000  00 

Caatraet  Ari9  628  I648 

Uaclassified  repork 


Descriptersi   (•Prograaaiag  (Coaputers) 
tal  caapaters),  Magaetic  tape.  Satellite 
aetworks. 


re  I 


A  aaaual  of  eperatiag  iastructioas  is  p 
far  callable  faactieas  (prograas)  aa  1100 
Plight  Support  Tapes  which  are  operated 
STC  1604  coaputer.  Faactieas  which  are  a 
ta  FTV  1161  aad  will  be  updated  as  requir 
reflect  chaages  far  future  vehicles  are  i 
(Aathor) 


AD-412   798  Div.      30.    8 

(TISTP/MH)    OTS   price  $5.60 

lataraatieaal    Busiaass    Machiaes   Corp.,    Raik- 

flUa,    Hd. 

OPTIMIZED   DIGITAL   MAPPING   SYSTEM. 


aa 


Digi- 


eated 
Series 

tke 
ptplicable 
d   to 

laded. 


lateria  rept.  ao .  1,  1  Feb-1  May  63. 
30  May  63.  47p. 

Coatract  DA44  009AMC111X,  ProJ .  8T35  U  001  07 

Unclassified  report 

Descriptors:   (•Digital  systeas,  Mappiag)  , 
(•Mapping,  Digital  systeas) ,  (•Analog-digital 
coaputers,  Stereoscopes),  Surveyiag,  Digital 
coaputers,  Progreaaing  (Coaputers],  Digital 
coaputers,  Cathode  ray  tubes.  Opt iai sot ioa . 
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correlatio 
clusi vely 
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and  a  phot 
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analysis  o 
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(Authoj-) 
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AD-412   823 
(TISTP/FR)    OTS 


Div.       30 
price   $1.60 


Foreign   Tech.    Div.,    Air   Force   Systeas   Coaaaad, 
Wright-Patterson    Air   Force   Base,    Ohio. 
DIFFERENTIAL    BAROGRAPH    WITH    PHOTOGRAPHIC    RE- 
CORDING  OF   THE   READINGS, 
by  Yu.    S.    Dobrekhotov.    28    June   63,    16p. 
FTD  TT63    535  Unclassified   report 

Trans,    froa  Trudy   Instityta   Fiiiki    Zeali    la.    0. 
Yu.    Shaidta,    I ssledevani ya    Po    I nstreaent al ■ noy 
Graviaetrii,    24,    pp.    116-123.    1962. 

Descriptors:      (•Baroaet ers.    Photographic 
recording    systeas),    Theraoaet ers.    Optical 
equi  paent . 


An  instruaent  intended  for  continu 
of  changes  in  ataospheric  pressure 
It  is  called  a  differential  barogr 
sensitivity  is  10-12  tiaes  higher 
tivity  of  a  aercury  baroaeter.  Th 
aetal  springs  in  the  instruaent;  t 
readings  are  free  froa  the  distort 
hysteresis  aad  elastic  aftereffect 
aent  was  initially  intended  for  ob 
baroaetric  leveling  at  field  stati 
began  to  be  used  for  control  obser 
studying  certain  geophysical  pheno 
ticular,  it  was  used  at  the  Instit 
trol  instruaent  when  studying  terr 
The  barograph  can  also  be  used  in 
where  increased  deaands  are  aade  0 
of   recording    ataospheric    pressure. 
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AD-412   880  Div.      30 

(TISTM/EJH)    OTS   price   $1.10 

Pereiga  Tech.    Div..   Air   Force   Systeas    Coaaaad, 
Wright-Pattersaa  Air   Force    Base,    Ohio. 
COSMIC   COLD    (HORIZONS    OF   SCIBNC8), 
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DlvlBlon  30  .  RESEARCH  AND  RESEARCH  EQUIPMENT 


kf  B.  Verkia.  A.  Galkia  sad  I.  Daitreaka. 

12  Jaae  63.  6p. 

m   TT63  513  Uaeliiilflad  repart 

Traas  froa  laaaiaa  Neaapapar,  Isvettija.  p.  6 
2  Navaabar  1960. 

Deaerlptarst  (•Cryagaalei .  Seieatlfte 
reiearck).  (*La«  teaperatara  raaaarek. 
Seteatlfle  raaaarek). 


(16  JUNE   1963 


*D-i13   019 


DlT.      30,    8 


(TISTF/FEIl)      OTS   prlea  |U.  50 

»rl «e    Reiearck   Corp.,    Vaakiagtoa,    D.    C. 

COMPL'TES    RELIABILITY    STUDY. 

Flaal    rapt.,    1    Jaly   62-30   Jaae   63, 

ky   baaald  0.    Baccklar   aad  David   E.    Vaa  Tlja. 

Jaly   63.    203p.    Bapi.    ■••    2^0  01    1    37i 

Ceatraet    AFOi  659   U7,    PraJ.    63   150 

SSD  TOt63   150 

Uaclaaiiflad  rapert 


Deieriptorat   (•Digital  eoapatart,  leli abi II ty) , 
(•RelitbllitT.  Ceapatar*),  (•Coapatar  lagic. 
Perferaaaca  (Eagi aaariag)) ,  Ideati fieatton, 
ErrArt.  Electrical  aetworki.  Electronic 
equlpaeat,  Reliability  ( Electroaica) .  Redundant 
coaponenta.  Guided  aitslle  coaputeri.  Modules 
(Elcetrenlc),  leal  tiac,  Ceatrol  lequencei. 
Gates  (Cireaits).  lalaxatlan  •acillstars, 
Failara  (■•ckaaics).  Probability. 

Tba  problea  ef  laereasiag  tke  reliability  of 
digital  eaapatars  is  appreacked  on  tke  basis 
tbat  aat  all  part  failures  result  la  coaputer 
failures.   A  aaasare  of  pcrforaaace,  wklck 
aeasures  coaputer  failures,  ratker  tkan  part 
failures,  is  developed.   Two  teckulques  for 
increasing  reliability  are  developed,  and  tke 
value  of  tkese  is  deaoastrated  by  application 
of  tke  aeasureaeat  aetked.   Tke  basic  logic  de- 
sign of  a  digital  coaputer  is  presented.   Teck- 
nlques  far  iacreasing  tke  reliability  of  tke 
'coaputer  are  incorporated  in  tke  design,  and 
tke  aaasare  of  perforaance  developed  in  tke 
report  Is  used  to  evaluate  and  c<^apare  tke 
arigiaal  aad  aadified  dcslgas.   (Autkar) 


AD-^13  051     DIv.   30.  15 
(TISTP/FBM)  OTS  price  $3.60 

Fereiga  T.aek.  Dlv..  Air  Farce  Systeas  Caaaaad. 

■rigkt-Pattersoa  Air  Force  Base,  Okie. 

VOIKS  OF  THE  V.  A.  STEELOV  lUTHEIlATiaL  INSTITUTE 

(SELECTED  AITiaCS). 

13  June  63,  3^p. 

FTD  TT63  4i9  Oaclassifled  report 

Traas.  froa  Trudy  Mateaatlckeskogo  lastituta  laeai 
f.  A.  Steklava.  I«d.   AN  SSSR,  ^6,  pp.  i'^5   "ad 
37-iU.  1962. 

Descrlptorst   (•Prograaaiag  (Coaputert), 
Tkeory).  (•Coaputers.  Dlffereatlal  equatloas), 
Nuabers.  iatrix  algebra.  Vector  aaalysls.  Data 
precesiiag  systeas.  Operators  (Matkeaatics }, 
Polynoaials.  Nuaerical  aetkods  aad  procedures. 


AD-413  290     Dlv.   30,  32,  25.  2,  8 
(TISTP/FEl)  OTS  price  |1.10 

Aerospace  Corp..  Las  Aagalos,  Calif. 
PROFESSIONAL  PAPERS  CLEARED  FOR  POSSIBLE  PUBLI- 


CATION AND/OR  PRESENTATION. 

THROUGH  15  JULY  1963) . 

by  Fraacas  A.  Brady.  31  July  63.  4p.  >«pt.  ao. 

CSR269  9990PP1 
Contract  AFOi  695  269 

Uaclasslfiod  ropart 

Descriptors!   (•Reports,  Docuaoatat ioa) , 
(•Researck  prograa  adalaistrat ioa.  loports), 
Goopkysics.  Saiollitos  (Artificial),  Electrical 
eagiaaeriag.  Pkyslcs. 


AD-A13  305     Dlv.   30.  15 
(TISTP/HH)  OTS  price  $2.75 

Vitro  Labs..  Most  Oraage,  N.  J. 

A  MATHEMATICAL  TECHNIQUE  FOR  AUTOiATIC  FAULT 

ISOLATION  IN  A  COMPLEX  SYSTEM. 

Flaal  rept.. 

by  S.  I.  Flaekl,  R.  N.  Nllsea,  aad  E.  St.  Clair. 

■ay   63.    112p. 

Contract  AF33   657  9184.    ProJ .    8119.    Task'811927 

ASD  TDR63  409  Uaclassified   report 

Descriptors!      (•Cbeckout    procedures,    Electroaie 
eqnipaeat).     (*Bleetroale   equlpaeat.    Ckeekoat 
procedures).    ('Digital    coaputers,    Ckeekoat 
equipaeat).    Pragraaaiag    (Coaputers).    Sequeatlal 
analysis.    Matrix   algebra,    Prograaaiag    laaguages 
Vector   aaalysls. 

Tke  appllcatioa  is  described  of 
teckaique  akiek  develops  tke  co 
recogaitloa  aotrix  akick,  aken 
■  vector  akose  eoapoaeats  repre 
aeasareaeats,  yields  aiotker  ve 
aeats  Ideatlfy  tke  systea  eleae 
•f  toleraace.  Tbis  fault  isola 
applicable  to  aay  equlpaeat  lev 
tke  aext  loaer  level,  aad  tkas 
part.  Because  of  tke  slapllcit 
aetic  operatioas  to  be  perforae 
caa  be  readily  prograaaed  far  a 
digital    coaputer.      (Autkor) 


AD-413   370  Dlv.      30 

(TISTB/MS)    OTS   price   $9.60 

Systeas    Researck   Ceater.    Case   last,    of  Teek., 

Cleveland,    Oklo.  »„^ 

AN   ELEMENTARY    INFORMATION    PROCESSOR    FOR    OBJECT 

RECOGNITION, 

by   Jaaes   C.    Peaaypacker.    May   63.    105p.    lept.    ao. 

SRC30I63    1 

Great  AF  AF0SR125  63 

AFOSI  5112  Uaclassified  report 

Descriptors!   (•Cyberaotlca).  (Pattera  recog- 
Bitioa).  (•Digital  coaputers).  (•Artificial 
latelligeaee). 


a  aatbeaatleal 

astructioa  of  a 

pre-aultlplied  by 

seat  selected  test 

ctor  akose  coapo- 

at  akick  la  out 

tlOB  proeoas  is 

el.  proceeds  to 

to  tke  pleee- 

y  of  tke  arltk- 

d,  tke  teckaique 

ay  geaeral -purpose 

A  Concept  is  defiaed  to  bo 
akose  aeabers  caa  be  dlsti 
its  properties.  A  Propert 
partltioa  of  tke  set  of  ai 
classes.  Tke  eoaeept  is  d 
tioa.  wklck  is  a  list  stru 
of  a  coacept  is  built  up  f 
tioas  by  a  recursive  proce 
fora  of  tke  descrlptloa  11 
by  R.  B.  Baaerji  la  aa  ear 
akick  coasists  of  a  series 
ekarts.  is  described.  Tke 
of  foraiag  eoaceptloas  of 
aad  is  capable  of  processi 
to  tkese  coacepts.  la  add 
capable  of  eleaeatary  lear 
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■  elass  of  objects 
aguisked  by  procossiag 
y  is  defiaed  to  aeaa  a 
1  objeeta  lata  disjoint 
escribed  by  a  Coaeep- 
cture.   Tke  conceptloa 
roa  eleaeatary  coacep- 
ss  aad  is  aa  abbreviated 
St  structure  described 
Her  paper.  A  processor, 
of  coaputer  flow 
processor  is  capable 
kaowa  aad  aew  coacepts 
■g  laforaatioa  relovaat 
itioa,  tke  processor  Is 
aiag.   (Autkor) 
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AD-413   U3 
(TISTM/PCR) 


Dlv.   30, 

OTS  16.60 


12 


Boeing  Co.,  Seattle,  Mask. 
riNCTIONAL  TEST  PROCEDURES  FOR  ABLATION 
AND  CALORIMETERS  FUR  MINUTEMAN  K&O  MISSI 
by  E.  Mills.   23  Sep  60,  1v.  Docuaeat  ao. 
Coa tract  AF04  647  289 

Uaclassified  reporji 


MBTEt 
L8S, 


Descriptors!  (•Ablatioa,  Meters),  (•Ca 
eters.  Guided  aissiles  (Surface  to  surf 
Strategic  weapons.  Test  vebicle.  Test 
acat.  Test  aetkods.  Airborne,  Transduce 
Tests,  Resistaace  (Electrical),  Vibrati 
CallbratioB. 
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AD-413  481     Dlv.   30 
(TISTP/FEM)  OTS  price  $1.60 

■asklagtoB  U. ,  Seattle. 

A  GENERAL  UTILITY  CORRELATION  PROGRAM  FOR 

MITH  PROVISIONS  FOR  MISSING  DATA. 

by  Rlckard  C.  Seroasea,  Tkoaas  D.  F.  Laag 

aad  Paul  Horst.  Jaa  63,  12p. 

Coatract  Noar47733  aad  Great  ■743C7 

Uaclassified  roporjl 

Descriptors!   (•Prograaaiag  (Coaputers).  Sta- 
tistical aaalvsis).  (•Data  processing  sfsteas, 
Puacked  cards).  Data.  Errors.  Statistical 
processes.  laput-output  devices,  Programing 
laaguages.  Control  sequences,  Correlat i|a|ii 
techniques.  Digital  coaputers. 
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AD-413    528  Dlv.      30 

(TISTA/GCC)   OTS   price  $6.60 

Naval   Ordnance   Test    Station.    Ckina   Le, 
SM4LL   SCALE   DIFFUSEI    STUDIES, 
by   Nilliaa  F.    Tkern.    May   63,    62p. 
NAVMEPS  Rept.    8067}    NOTS   TP3073 

Oaclassifled   report 

Descriptors!  (•Exkaust  diffusers,  Alti. 
ckaabers),  (•Rocket  aqters  (Solid  propel 
Model  tests),  Tkrust  vector  control  sys 
Nessles  elasters,  Secoad  stage  aotors,  L 
aissiles  (Underwater  to  surface),  Higk  i 
tado,    Siaalatloa. 


C4i 


Ide 
aat). 

•■». 
dad 
ti- 


\   coaplete   description    nnd    nnalysis    of    a    saall- 
scale   cold-flow   di f f user    aodel    study    are   reported. 
The   work   was   perforaed    to    provide    a   basis    for   a 
full-scAle    high-altitude    siaulator    design    for    the 
POLARIS    A3    second-stage    engine    diffuser.      Data 
and    results    of    the    saall-scale    tests    are    pre- 
sented   and    an    eaplrical   ilesign    approach    is 
out  II ned.       ( Author) 


AD-413    529  Dlv.       30,    15 

(TISTP/MFA)    OTS    price   $4.60 

Lincoln   Lab.,    Mass.    Inst,    of   Tech.,    Lexington. 
MACHINE    PERCEPTION   OF    THREE-DIMENSIONAL    SOLIDS, 
•■-   ■       G.    Roberts.    22  May   63,    40p.    TR315 


by   L 

Contract    AF19   628    500 


Unclassified   report 


Descriptors:       (•Pattern    recognition,    Coaputers), 
(•Solids,    Topology).    (•Geoaetric    foras.    Analy- 
sis).   Inequalities,    Transforaati ons    (Mathe- 
aatics).    Photographic    analysis.    Projective 
geoaetry.    Display    systeas. 

In    order    to    enable    n   coaputer    to   construct    and 
display    a    three-di aensi onal    array    of    solid   ob- 
jects   froa    a    single    t wo-di aensi onal    photograph, 
the    rules    and    assuaptions    of   depth    perception 
have    been    carefully    analyzed    and   aechanised.      It 
is    assuaed    that    a    photograph    is    a    perspective 
projection    of    a    set    of   objects   which    caa    be   con- 
structed   froa    transforaations    of    known    three- 
diaensional    aodels,    and    that    the   objects    are    sup- 
ported  by   other   visible  objects   or   by    a   greuad 
plane.      These    assuaptions    enable   a   coaputer   to 
obtain    a   reasonable,    three-diaensi onal    descrip- 
tion   froa    the    edge    inforaation    in    a    photograph 
by    aeans    of    a    topological,    aatheaatical    process. 
A  coaputer   prograa  has   been   written   which   can 
process    a    photograph    into    a    liae   drawing,    traas- 
fora   the    line   drawiag   iato    a   three-diaeasioaal 
representation,    and    finally,    display   tke   tkree- 
diaensional    atructure   with    all    the    hidden    lines 
reaoved.    froa   aay    point    of    view.      The    2-D    to    3-D 
construction   aad   3-D   to   2-D   display   processes    are 
sufficiently    geaeral    to    handle   aost    collections 
ef   planar-surfaced   objects    and   provide   a   valaable 
starting   point    for    future   1 avestigatioa   of  caa- 
pater-aided    three-diaensional    systeas.    (Author) 


AD-413    586  Oiv.      30 

(TISTA/VGM)    OTS   price    $1.10 

Foreign   Tecfc   Dlv.,    Air   Force    Systeas   Coaaaad, 

Mr igkt-Patterson    Air   Force   Base.    Okie. 

FIVE   COMPONENT    ELECTRIC    AECOOYNAMIC    BALANCES, 

by   A.    P.    Biryulia,    Ye.    I.    Karulia   and   A.    G. 

Lysyakov.    28    May    63,    5p. 

FTD   TT63    379  Unclassified    report 

Traas.    froa  Russian   patent    nr.    135345,    (Appl.    Nr , 
649975/27.    pp.    1-3,    5    j,„    iq^i. 

Descriptors:       (•Balances,    Dosiga),    Tost 
equipaent,    I nstruaentatioa,    Hoaeats, 
Aerodynaalc    i'>a'<ing. 


AD-413    597  Dlv.      30 

(TISTP/FEM)    OTS   price   $3.60 

Forelga  Teck.    Dlv.,    Air  Force   Systeas   Coaaaad, 
Wright-Pattersoa  Air  Force    Base,    Ohio. 
DEVELOPMENT    OF   SCIENr*      N   THE    SIBERIAN    BRANCH 
OF   THE    AUDEMY   OF   SCI       C8S   OF   THE    USSi. 
11    Juae    63,    31p. 

FTD  TT63    239  Uaclassified   report 
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Trias.    fr*a   Isveitiya  Sibirak*9«  Otdelealya 
Akatfaall    Naak   SSSR,    Na.    1.    pp.    3-16.    1960. 

Daaerlptarst      (*Seieatlfle   researek,    Retearck 
prograa  adaialttratloa) .   Edacatioa,    Bialogy, 
Blectrlcal    •aglaeerlag,    Ceapatert,    Radia 
eaaaaaleatiea   aysteai.    Radio   ckealitry. 
Pkyiteal    propertlaa.    Ckeaiitry.    Natkeaatica, 
Madieal    researek. 


AI>-413   722  DiT.      30 

(TISTP/rU)      OTS   price   $1.60 

Hagkes   Airoraft   Ca. .    Calvar   City.    Calif. 

(No  title). 

Meatkly  progress  rept.  ao.  9,  1-28  Jaly  63. 

29  Jaly  63.  12p. 

Coatract  AFOA  69^  210 

Uaclassif led  report 

Descriptors:   (•Prograaaiag  (Coapaters), 
Beliability).  Digital  coapaters,  Coaputer 
logic. 


AO-413  788     Di».   30 
(TISTI/RAB)   OTS  prico  $8.10 

ITER  Corp.,  Valtkaa.  lass. 

EXPERIMENTAL  HODEL  UNIT  RECORD  SEARCH  AMD 

DISSEMINATION  DEVICE. 

Piaal  rept. 

Aag  63.  7ip. 

Caatract  AF30  602  25bv.  ProJ.  i594.  Task  ^5822 

MAOC  TDR63  291  ? 

Uaclassified  report 


A  detailed  aaalysis  is  provided  of  tke  work  ia- 

volTod  la  tke  devolopaoat  of  tke  Experiaeatal 
Model.  Uait  Record  Searck  aad  Oisseaiaat ioa 
DoTiee.  bailt  aader  coatract  AF30(602)2569.  Tke 
parpose  of  tke  aodel  was  ta  assist  la  tke  forsui- 
latloa  of  desiga  paraaeters  associated  witk 
several  aew  teckaiqaes  ia  file  aaaipulatioa, 
iacladiag  searck,  disseaiaatioa.  sortiag,  aad 
collatiag.   Tke  sigaificaace  of  tkis  prograa  is 
that  a  groap  of  teckaiqaes  for  kaadliag  aait  re- 
cords kaVo  boea  developed  vkick  are  applicable  to 
aearly  all  tke  faactioas  reqaired  ia  aay  record 
kaadliag  systea.   Tkese  teckaiqaes  iaclade  tke 
Bse  of  air  as  tke  priae  aover'of  iaforaatiea  aad 
code  beariag  cards,  oa-tke-fly  code  readiag, 
aad  aeckaaical  patk  selectioa  aad  SHitckiag. 
(Aatkar^ 


AO-413  807     Oiv.   30 
(TISTP/FR)  OTS  price  $1.60 

Aaoricaa  Hetoorologieal  Society,  Bostoa,  Mass. 
HYDROHETEOROLOeiCAL  RESEARCH  DURING  THE  INTERNA- 
TIONAL GEOPHTSICAL  YEAR  (G idroaeteorol ogiehesk le 
isslodovaaila  v  Moskdaaarodaoa  goof isickeskoa 

by  F.'f.  Davltaia,  tr.  by  Joke  Miller,  1962.  12p. 
Coatract  AF19  604  6113 

Uaelasslflod  report 

Traas.  froa  Metaorologiia  i  Gidrolegiiak  .  No.  12. 
pp.  3-8.  1956. 

Descriptors:   (•Seltatific  rasaarek. 
Hoteorology) . 


AD-413  808      Div.   30 
(TISTP/MA)  OTS  price  $1.10 

Foreiga  Tack.  Div.,  Air  Force  Systeas  Coaaaad. 

Mrigkt-Pattersoa  Air  Force  Base,  Okie. 

ELECTRICAL  DISCHARGE  IN  MATER. 

by  N.  V.  Fillipov,  V.  V.  Zkaria,  aad  V.  A. 

Salyayev.  27  May  63,  7p. 

FTO  TT63  385  Uaclassified  report 


Traas.  froa  Inskeaerayy  Zkaraal, 
1962. 


2H,    pp.  341-343. 


Descriptors:   ("Electric  disckarge's.  Mater), 
(•Mater,  Electric  disckarges).  Capacitors, 
Pressare.  Skock  waves.  Tkeory. 


AO-413  925     Div.   30 
(TISTA/FRL)  OTS  price  $4.60 

Fabric  Researek  Labs..  lac.  Bostoa,  Mass. 

DEVELOPMENT  OF  A  COMPRESSION  IMPACT  TESTING 

MACHINE. 

Fiaal  saaaary  rept.  >- 

24  Jaae  63.  1v. 

Coatract  DA19  129qa1905 

Uaclassified  report 

Descriptors:   ("Test  equipaeat.  Coapressive 
properties),  lapact  shock,  Desiga,  lastra- 
aeatatioa,  Neigkt,  Operatioa,  Oscilloscope, 
Maiateaaace,  Vibratioa  isolators.  Materials, 
Acceleroaeters.  Velocity. 
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ivo  iapact  test  device  de- 
0  provide  aeaas  for  dynaaic 
aaterials.   Test  aackiae 
shed  by  tke  Aray  reqaired 
ge  froa  20  to  60  feet  per 
level  of  ap  to  12.000  foot- 
on  iaclades  a  skock  accel- 
deceleratioa  force  daring 
ctroaagaetic  velocity  aeas- 
easares  relative  velocities 
.  dariag.  and  after  tke 
t  speciaea.   Oatpats  of  tke 
are  displayed  and  photo- 
oscilloscope.   (Aatkor) 


AD-413  929     Div.   30.  15 
(TISTP/MS)  OTS  prico  $7.60 

International  Research  Inst.,  Princeton,  N.  J. 
INTRODUCTION  TO  SEMI-AUTOMATED  MATHEMATICS. 
Final  rept., 

by  Tkoaas  H.  Mott.  Jr..  Jaaes  R.  Gaard.  Jaaes  H. 
Beaaett  aad  Milliaa  B.  Eastoa.   15  Apr  63.  72p. 
Coatract  AF19  628  468.  Proj .  5632.  Task  563205 
AFCRL  63  188  Uaclassified  report 

Descriptors:   (•Prograaaiag  (Laagaages) . 
Matkeaatical  logic).  ("Prograaaiag  (Coapaters) 
Siaalatioa).  Autoaatic,  Errors,  Data  processiag 
systeas,  Groaps  (Matheaat ics) . 

The  sabject  of  this  report  is  aechaaical  theoroa 
proviag,  aad  ia  it  are  described  two  coaputer 
prograas  that  represent  an  approach  differeat 
froa  the  asaal  oaes  based  on  the  Herbraad  Theoroa 
ia  which  the  coaputer  unaided  seeks  to  coastract 
proofs.   Ia  the  approach  described  hero,  aoa- 
algoritkaic  proof  procedares  are  oaployed  and 
tke  basic  fuactioa  of  tke  coaputer  is  to  reader 
as  auck  asslstaace  as  possible  to  tka  aatke- 
aaticiaa  ia  specifyiag  suck  procedares.   To  aid 
la  tkis  faactioa.  two  prograaaiag  laagaages  aad 
associated  processors  kave  beaa  writtea  tbat  pro- 
vide a  logical  laaguage.  closely  reseabllag  tke 
laaguago  of  aatkeaatical  logic,  for  specifyiag 
to  tke  coapater  exact  procedures  for  baildlag 
proofs  ia  tke  proposi tioaal  calcalas  aad  first- 


IM 


SHIPS  AND  MARINE  EQUIPMENT  -  Division  31 
MISCEH4ANEOUS  ARTS  AND  SCIENCES  -  Division  32 


order  axioas  systeas.   Oae  laaguago  is  ba 
a  aataral  dedactioa  foraalatioa  of  tke  pi 
tioaal  ealealas.  aad  tke  otker  oa  aa  axi 
foraalatioa  of  aay  first-order  axioa  syst 
as  eleaoatary  groap  tkeory  aad  set  tkeory 
rhe  provisioas  of  tke  latter  laagaage  is 
aaad  for  geaeratiag  tke  aost  geaeral  rel 
sabstitatioa  iastaaees  of  axioas  aad  tke 
already  proved.   (Aatkor) 


ADHU  059      Olv.   30 
(TISTM/ODN)  OTS  price  $1.10 
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Michigaa   U. ,    Coll.    of   Eagineeriag,    Ann  ArM«r 

STUDY   OF    MAGNETIC  AND   ELECTRIC   PHENOMENA 

FERRIMAGNETIC   MATERIALS. 

Final    rept., 

by  Dale  M.  Griaes.  12  Feb  63,  3p.  Rept.  aU.  04316 

Coatract  AF49  638  986 

AFOSR  4928  Uaclassified  repo^ 

Descriptors:   ("Ferroaagaetic  aaterials 
Research  prograa  adai  aistratloa) ,  Magaejille 
properties.  Electrical  properties. 

AD-414  068     Div.   30.  15 
(TISTP/MH)  OTS  price  $1.60 

Csse  Inst,  of  Tech..  Cleveland,  Ohio. 

ABSTRACT  SORTING  ALGORITHMS. 

Final  technical  rapt..  1  JaB-31  Dec  62, 

by  R.  J.  Nelsoa.  10  Jane  63.  13p 

Grant  AF  AFOSR  62  203 

AFOSR  4938  Uaclassified  reporlt 


Descriptors:  ('Digital  coapaters.  Coa^ 
logic).  (•Coapater  logic.  Digital  coapu 
Algebras.  Coabiantorial  analysis.  Desig 
Groapa  (Matheaatics) . 


plater 

H«rs). 


31.    SHIPS  AND  MARINE 
EQUIPMENT 

AD-411  980    Oiv.   31 
(TISTE/MA)   OTS  price  |2 . 60 

Naval  Ordnance  Test  Station,  China  Lake,  f^lif. 

BASE-VENTED  PROPELLER. 

by  G.  G.  Mosteller.   May  63,  26p. 

NOTS  Rept.  ao.  TP3061 ;  NAVHEPS  80^8 

Unclassified  report 


Descriptors:  ("Torpedo  coaponents.  Pro 
blsdes;,  (•Propeller  blades.  Torpedo  co 
ents),  Design,  Mater  tunnels.  Tests,  Te 
aethods.  Instraaentat  i  on,.^  Stat  istical  d 
Cavitatlaa,  Naval  research. 
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AD-412   788  Div.      31 

(TISTI/AAR)    OTS   price   |5.60 

Davidson  Lab.,    Stevens    I«st.    of  Tech.,    Hobakea, 

N.    J. 

SERIES  63.  ROUND  BOTTOM  BOATS. 

by  Petros  Mickael  Beys.  Apr  63.  7p.  Rept.  949 

Caatract  Nobs78349.  Task  Order  4 

Uaclassified  report 

Descriptors:   ("Boats.  Desiga).  Models, 
Aaalysis,  Effectiveness,  Specif icatioas. 
Power. 

Tkis  report  preseats  tke  resalts  of  experi- 
aeatal testiag  to  deteraiae  tke  cala  water  per- 
foraaace  of  five  rouad-bottoa  utility  boats. 
Tke  aodels  were  all  1/16-»scale,  furaished  by  the 
David  Taylor  Model  Basin.   The  purpose  of  this 
lavestigatloa  is  to  provide  BuShips  with  syste- 
aatic  resistaace  data  for  round-bottom  hull 
foras  operating  in  the  displaceaent  aad  seai- 
planing  speed  mages.  (Aathor) 


32.    MISCELLANEOUS  ARTS  AND 
SCIENCES 

AD-411    939  Div.      32.    23 

(TISTB/MA)    OTS    price   $2.60 

Federal   Council    for   Science    aad  Tech.,    Nashingtoa, 

D.    C. 

SCIENTIFIC    AND   TECHNICAL    INFORMATION   IN    THE 

FEDERAL   GOVERNMENT. 

Status   rept. 

18    June   63,    18p. 

Unclassified   report 

Descriptors:       (*Inforaation    retrleval<^i 
Analysis),    (•Docuaentation,    Processing). 
Scientific    research.    Effectiveness,    Handling, 
Budgets.    Coaaunication    systeas.    Education. 
Trai  ni  ng. 

This   report    suaaarizes    the   recent    advances    aad 
the    present    status    of   Federal    efforts    to    iaprove 
the    handling   of    scientific    and    technical    1 n- 
foraation.       (Author) 


AD-412   335  Div.      32 

(TISTB/MS)    OTS   price   $1.60 

Geaeral    Electric   Co..    Philadelphia.    Pa. 

A    BRIEF    LOOK    AT   SOVIET    MANPOWER    PROBLEMS   FOR 

SPACE    PROGRAMS, 

by  H.  C.  Sebring.  1  Oct  62,  14p. 

Unclassified  report 

Descriptors:   ("Astronaatics,  Research  prograi 
adainist ration) ,  ("Personnel,  Astronautics), 
(•Ec^onoaics,  Analysis),  Population.  United 
States  Governaeat.  Federal  budgets.  Budgets, 
Labor.  Autoaation.  Industries,  Professional 
personnel.  Education,  Coaauaists. 

Tke  iadicatioBS  are  that  tke  Soviets  will  ba 
increasingly  squeezed  for  nanpower  to  contiaae 
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bjr  1970, 
yat,  Soviet 

saaa  as 

U.S.S.R.    is 
catiag    a 
■aaaf aetariag 
oals    are 
e   U.S.      Tkere 
t    tka   Sorlats 
ficits. 
aiaiag 
steadi ly 
r   capita. 
Iga    its   Grass 
OB   goals. 


A0-A12    523  01 T.      32,    12 

(TISTB/JAB)   OTS  price  13.60 

Aeraapaae  Corp..    Los    Aafalas.    Caxlf. 
PIOFESSIONAL    PAPERS   CLEARED    FOR    POSSIBLE   PUBLI- 
CATION   AND/OR    PRESENTATION    16    JUNE    1962   THROUGH 

15   JUNE   1963, 

by   Fraaees    A.    Brady.    30   Jaaa  63.    32p.    Rept.    aa. 

CSR    169   9990   APP   1 

Caatraet    AFOi  69'S  169 

Uaelasslfied   report 

iept.    aa.    CSi-169(9990) APP-1    saparsedes  Rept.    ao. 
CSi-l69(9990)PP-1    tkroagk   Rept.    ae.    CSR 

169(9990)PP-11. 

Oescrtptorst   (•Seleatine  rasaarek.  Reports;. 
(•Blbllograpklas,  Astroaaatles). 


AO-412  6U     Dlv.   32 
(TISTB/IS)  OTS  prlea  •5.60 

Aerospaaa  lalaraatioa  Div.,  Vashiagtoa.  0.  C. 
SOVIET  BIOASTRONAUTICS  AND  BIOTECHNOLOGT  FACIL- 
ITIES. PROGRAMS.  PERSONALITIES. 
Saaaary  af  data. 
9  Jaly  63.  i9p. 
AID  Rapt^P63  95       Oaelasslflad  report 

Daseriptorsi   (•Space  biolegr.  ReTie«s). 
(•Space  fligkt.  Life  sapport) .  ("Spaca  ■edlciae, 
Pkysiology),  (•Astraaaats,  Saleetiea),  (•Closed 
ayele  eeolegleal  systeas) .  Teleaeter  systeas, 
Cardiovascalar  systea,  Blood  circalatioa,  Driae. 
Pleats  (Botaay),  Algae,  Radioproteet ive  ageats. 
Wastes  (Saaitary  eagiaearlag) ,  Disposal. 

A0-A12  655     Di».   32 
(TISTB/AIS)  OTS  prlea  1^.60 

Naval  Ordaaaca  Lab.,  Vkita  Oak.  Id. 

TIPS  TO  AUTHORS  ON  FORMAT  AND  PREPARATION  OF 

MATERIAL  FOR  REPRODUCTION. 

Aag  61 .  39p. 

NOL  Rept.  ao.  NOLX35 

Daelassifiad  report 

Descriptors:   (•Doeaaaatatiaa,  Naval  rasearck 
iaboratarias) ,  (•Naval  rasearck  laboratories, 
Docaaaatatioa).  ladexes.  Military  publieatioas. 
Pietares,  Records,  Reports.  Reviews,  Abstra.ets, 
Textbooks,  Parsoaial. 

Tils  pablicatlOB  coataias  iaferaatioa  oa  tka 
preparatiOB  of  pablicdtioas  at  tka  Naval  Ordaaaca 
Labaratory  aad  sboald  ba  used  as  a  refereaee  aad 

gaida  by  NOL  persoaael.   Tbese  rales  aad  tiae- 
tested  policies  sbould  eaable  autkors  to  ackieva 
aaiforaity  aad  coasistaaey  aad  sbould  expedite 
preparatloas  of  NOL  publieatioas.   (Autbor) 


AD-412  658     Dlv.   32 
(TISTA/GEC)  OTS  price  12.60 

Aerospace  Corp.,  Los  Angeles,  Calif. 
QUARTERLY  BIBLIOCRAPHT  OF  REPORTS  PREPARED  UNDER 
CONTRACT  NO,  AF04(695-169  (PERIOD  COVERING 
1  APRIL  THROUGH  30  JUNE  1963), 

coap.  by  Barbara  H.  Peer.  15  July  63,  1v.  tept. 
CSR 169  99900BRA 


no. 


Contract    AFOi   695   169 


Unclassified   report 


Descriptors!      (•Air   force   researck.    Bibliog- 
rapbies).    (•Reports,    Bibliegrapkies) .    Researcb 
prograa   adaial stration. 

Tkla   bibliograpby    lists    all    reports    publisbed 
daring   tke   period   1    April    tkroagk   30   Jaaa   1963 
aader  Contract    AP  04(695)-l69.      (Aatkor) 


AD-i12   723  Div.      32 

(TISTB/JAB)    OTS   price   $2.60 


of 


Institute  for  Cooperative  Researck,  U. 

Peaasylvaaia,  Phi ladelpkia. 

ON  THE  ROLES  OF  SPECIALIST  LABOR  IN  RETRIEVAL. 

PART  A. 

by  Joba  O'Coaaor.   1963,  29p. 

Coatract  Noari18300  ' 

naclassified  report 

Deseriptorst   (•laf oraat lea  retrieval). 
(•Sabjeet  iadoxlag.  Theory),  Autoaatic,  Qaality 
eoatrol. 


Stady  of  tba  possibilities  of 
leads  to  tba  questioa  of  «bat 
ladaxiag  ougkt  to  kave,  by  «k 
produced.  Tkis  leads  ia  tare 
aboat  tke  «kole  process  of  sa 
retrieval  (retrieval  of  docua 
fled  subject).  Discussioa  of 
questioas  caa  be  carried  soae 
geaaral  level.  Tkas  ia  tka  p 
la  seae  successors,  tkere  Mil 
refereaee  to  sabject  doaaaeat 
it  Mill  ba  tke  application  nf 
(Aatkor) 


aaekaaisad  iadaxing 

ckaracteristics 
atever  aeaas  it  is 

to  soae  questioas 
bject  docaaent 
eats  about  a  sped- 

tbese  latter 

way  at  a  acre 
reseat  report,  aad 
1  be  ao  explicit 

retrieval,  altbougk 

ultiaata  iatarest. 


AD-i12  843     Div.   32 
(TISTB/MS)   OTS  price  $2.60 

Rand  Corp.,  Saata  Monica,  Calif. 

SINO-SOVIET  ECONOMIC  RELATIONS  1958-1962, 

by  Oleg  Hoeffdiag.   Aug  63,  23p.  Meao.  RM3787PR 

Coatract  AF49  638  700 

Uaelasslfied  report 

Descriptors:   (•Foreign  policy,  Coaaerce), 
Econoaics,  Econoaic  aarfare. 


fbe  peak  la  Sin 
1958-1959.  wkea 
total  trade.  I 
as  did  Cklaa's 
decline  reflect 
as  tke  Sino-Sov 
recall  of  Sovie 
clear  evidence 
The  USSR  exerte 
did  so  in  tke  b 
exports  to  Ckla 
ability  to  pay. 
tkis  close-fist 
ckaritable  gest 
although  vislbl 


o-Soviet  trade  was  reached  in 

it  accouated  for  half  of  Cbiaa'a 
t  declined  heavily  in  1960-1962, 
trade  aith  Eastern  Europe.   Tke 
ed  Ckina's  econoaic  crisis  as  aall 
let  conflict.   Apart  froa  the 
t  experts  in  I960,  there  is  no 
of  overt  Soviet  econoaic  warfare, 
d  severe  econoaic  pressure,  bat 
usinesslike  guise  of  cutting 
a,  in  response  to  China's  reduced 

However,  the  USSR  has  teapered 
ed  attitude  with  a  few  seal- 
ares.   Coaercial  relatioas, 
y  strained  by  the  political  dlt- 
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pate,    ha|^e    reaaiaed    foraally   carrect.      Bull    tke 
collapse   of  Cklaa's    trade   witk    tke   Bloc,    t|ke 
severe    curtailaeat    of    iaparts   otker   than   Uraln 
froa   the   Meat    in    196I-I963,    and    poor    prosbtects 
of   obtaiaiag    long-tera   credits    ia    the   Meat    have 
deprived   Chiaa  of   tke  oppertaai t las    ska   kUd   prior 
to    i960    of  karnessing    foreiga    trade    to    tkki  needs 
of   ker    industrialisation   drive.       Peking  ■  sflal  1- 
round    int ransigeance ,    for    the    tiae   being,    aakes 
China   virtaally    the   only    underdeveloped   country 
not    receiving   econoaic    aid    frea   any    snurc>|. 
(Aathor) 


AD-413    U3  Dlv.      32 

(TISTE/CAM)      OTS   price   tB.iu 

RAND   Corp.,    Saata   Meaica,    Calif. 

DECENTRALIZED    RESOURCE   ALLOUTION    MITH   A    l(OOICUM 

OF    INCREASING   RETURNS, 

by  Stepkea  A.    Harglia.    Jaly  63.'76p. 

Meaeraadaa  RH3i21PR 

Caatraet  AP/.9   638  700 

Uaelassiflad   rapar|l 

Descriptors:       (•Manageaeat    eagiaeeriag. 
ladastrial    production),     (•Industrial    prUdac- 
tiaa.    Feasibility  studies),    (•Eceaeaics 
Tkeery),    Agricalture,    Fertiliser,    Casts 
Distribatlea    (Eceaeaics),    Prodactiea. 
Logistics. 

Tke    problea   explored    la   tkis   essay   is    tke 
possibility   of    deceatral  i  si  ag    tke    allocatijaa   of 
iapats    aaeag   aaay  producers,    eadowed    by   aijtare 
with   differeat    prodactiea   faactieas,    ia   oi)der 
ta  aaxiaise    tke   oatpat    af   a    siagle   ceaaodiJty. 
Tke    resalta    described   extead    ia   soae    respiets- 
tke    raage    of    teekaologies    to  wkick   deceat  rfali  led 
allecatiea   pracedares   caa,    at    least    eeaceptually, 
be   applied.      The    particalar   deceatrali xed   alloca- 
tioa   sckeae    explered    is    a    feraalised    verslioa   of 
tke   Laage-Leraer   algaritka,    ia  wkick    tke    «iaistry 
af    prodactiea  aaaoaacas    a   trail    price   for   eack 
iaput   aad    producers    deaaad    qaaatities    of    iapats 
to   aaxiaise    skadow   profits    at    tke   aaaaaacbd    trial 
price   vecatr.      Tke   vector    is    revised    by.ckaagiag 
its    coapeaeats    ia   praportioa   ta   tke    excess  de- 
aaads    (tkat    is,    total    deaaads    aiaas    sappljiies) 
resalttag   frea  profit    aaxiaiiatiaa  at    tke 
aaaeuBced   prices.      Tke   process    is    repeatel   ia   tke 
kape   af    reackiag   a   price   vector  wkick    is    i|a 
eqailibriaa  set    af   prices    ia   tke   sease   tkitt    tke 
sua  of   prodacera*    prof  it -aaxiai stag  deaaats    Jast 
eqaals    sapplies.    so   tkat   every  prodacer    i  1    at   a 
pasltlaa  fraa  wkick  ke   kas   aaltker   iaeeatpve   aor 
aeed   to  aove;   far   Back   aa   eqailibriaa  always 
repreieats    aa   optiaal    allocatioa   af    iaput  1. 
(Autbor) 


AD-413   39A  Dlv.      32 

(TISTB/JAB)    OTS   price   $1.60 

Air  Force   Office    of   Scieatific   Researck, 

Vaskiagtaa,    D.    C. 

CURRENT  TRENDS    IN   DOCUMENTATION    RESEARCH. 

1963.    13p. 

AFOSR   5125  Uaelasslfied   reperjl 

Preseated  at    tke  Syapasiaa  oa   Bioaedieal  Uafaraa- 
tloa,    47tk   Aaaual    Heetiag,    Federatioa   af  i^aericaa 
Sacieties    far  Experiaeital    Biology,    17  Apr   1963, 
Atlaatle   City,    N.    J. 


Descriptors:      (•UocaaeatatiaB,    Srieatlf 
aearek),   Laafaaga,   Logistics). 


i 


re- 


AD-413  773     Div.   32 
(TISTB/AAR)  OTS  price  $1.60 

Heraer  aad  Co..  Naskiagtoa.  D.  C. 

PERMUTEXT  INDEXING. 

by  Saul  Heraer.   1963.  12p. 

Coatraet  AF49  638  1182 

AFOSH  9945  Uaelasslfied  report 

Deseriptorst   (•Indexes.  Aaalysis).  Reviews. 
Oocuaeatatioa.  Abstracts.  Bibl iograpkies. 

AD-413  858     Div.   32.  U 
(TISTM/TCG)  OTS  price  fu.  50 

Aeroaaatical  Systeas  Div..  Air  Force  Systeas 

Coaaaad,  Nright-Pattert on  Air  Force  Base   Ohio 

AN  INDEX  TO  NON  METALLICS  R&D  PROGRAMS  OF  TEN  ' 

AEROSPACE  COMPANIES. 

9  May  63,  213p. 

Task  738103 

ASD  Rept.  BO.  ASRCE  TM62  24,  Sappl.  1 

OBclassifled  report 

Descriptors:   (•ladexei,  Materiali),  ("Ma- 
terlalt,  iBdexes).  (•Spacecraft,  Scieatific 


caats,  Metals,  Palats,  Plastics,  Corroiioa, 
MechBBical  properties,  Ablatioa.  Dielectric 
nropertias. 


AD-414  066      Div.   32 
(TISTB/MA)  OTS  price  H.IO 

Natioaal  lastitutes  of  Health,  Bethetda.  Md. 

DESIGN  OF  LABORATORY  FACILITIES.  A  CLASSIFIED 

LIST  OF  SELECTED  REFERENCES,  SUPPLEMENT  I. 

1949-1963. 

coap.  by  Gertrude  Fox.  July  63.  6p. 

Uaelasslfied  report 

Descriptors:   (•Medical  laboratories.  Desiga), 
(•Bibliographies.  Medical  laboratories). 
Hospitals.  Site  selectioa,  Radiobiology . 
Radiation  cheaistry.  ladastrial  research. 


83.   TRANSPORTATION 

c 

*M/-412  338     Dlv.   33 
(TISTA/GEC)  OTS  price  $7.60 

Federal  Aviation  Agency,  Mashington,  D.  C. 
AIRPORTS  AND  HELIPORTS:   DESIGN  CONSTRUCTION 
AND  MAINTENANCE.   SELECTED  REFERENCES. 
Jaly  63,  69p. 
FAA  Bibliographic  list  ao.  9 

Uaclassified  report 

Descript^llM:   (•Airports,  Bibliograpkies) , 
(•Bibliograpkies.  Airports).  Teraiaal  fligkt 
facilities,  Desiga.  Coastructioa.  Maintenance, 
Helicopters,  Laadiag  aids,  Raaways,  Buildings, 
Haagars,  Grouad  support  equipaent.  Materials, 
Coaf iguratioBS,  Foaadationt  (Structures), 
Taxiiag,  Laadiag  fields,  Approack  ligkts. 

Tkis  bibliography  oa  "Airports  aad  Heliports: 
Deiiga,  Construction  nad  Maiateaaace"  as  a 
partially  aaaotated  coapilatioa  of  selected 
refereaces  witk  iateraatioaal  coverage  froa 
1959  to  date.   It  kas  beea  arraagad  by  subject. 
(Aatkor) 
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Al-^12  839     DIT.   33 
(TISTA/ac)  OTS  price  $1.60 

B«tlif  Scieatifie  Reieareh  Labi.,  Seattle,  Wash. 
■AXnOH  PAYLOAOS  PER  UNIT  TINK  OKLIVERED  THROUGH 
AN  All  NITVORK, 

ky  Gecrfe  B.  Daatsl«  ai4  Davll  L.  J«liaa*a. 
Jiae  63.  Up.  lept.  a*.  D1  82  0269 

Uaelaasified  report 

Ala*  available  frva  tke  aathor. 

•••erlptarat   ("Air  traaaportatioa,  Payloada), 
(•Air  traffic  paylaadt).  Civil  aviatinn. 
Sebedallaf,  Operatioas  research. 


OptiaitlBf  tke  flov  of  aircraft  tkroagh  a  aew- 
■•rk  of  bates  requires  soae  aodificatioa  af  the 
staadard  aetwerk  flow  algeritkas  because  of  the 
special  aatare  of  air  traasportatioa.   The  pay- 
load  carried  by  aa  airplaae  is  a  faactioa  of  tke 
distaace  betveea  refaeliag  stops,  as  well  as 
field  coaditioas  at  tke  bases;  aad  ia  geaeral 
tke  uxiaM*  allowable  payload  is  aot  tke  saae 
oa  all  arcs  of  tke  aetwork.   Tkas  tke  skortest 
roate  tkroagk  a  aetwork  is  aot  aecessarily  tke 
roato  of  aaxiwaw  payload  flow  per  kour  of  flifkt 
tiao,  a  trivial  exaaple  beiag  a  plaae  wkick  eaa 
fly  aoa-stop  froa  origia  to  destiaatioa  but  oaly 
■itk  sero  payload.   Two  air  aetwork  probleas 
aaalogeus  to  tke  skortest  path  aad  the  aaxiaua 
flow  probleas  are  eoasidered.   These  are  the 
roato  of  aaxiaaa  payload  flow  per  hour  of  flight 
tlao  aad  the  aaxiaaa  steady-state  payload  flow 
tkroagk  a  aetwork  witk  base  capacity  coastraiatr 
(Aathar) 


A0-A13  ^50     Div.   33,  1 
(TISTA/GEC)  OTS  price  |18.00 

Airborae  lastruaents  Lab.,  Inc..  Oeer  Park,  N.  Y. 
AIRPORT  CAPACITY.   A  HANDBOOK  FOR  ANALYZING  AIR- 
PORT DESIGNS  TO  DETERMINE  PRACTICAL  MOVEMENT 
RATES  AND  AIRCRAFT  OPERATING  COSTS. 
Jaae  63,  1v. 
Contract  FAA  BRD136.  ProJ.  <i12  7  1R 

Unclassified  report 

Descriptors!   ("Airports,  Air  traffic).  Air 
transportation.  Scheduling,  Design,  Runways, 
Configurations,  Airplane  landings.  Take-off, 
Taxiing.  Econoaies.  Experiaental  data. 
Aaalysis.  Instruaent  landings.  Costs.  Trans- 
port plaaes,  Jet  transport  planes,  Coaaercial 
plaaes.  Jet  training  planes.  Utility  plaaes. 
Observation  plaaes. 
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NON-MILITARY  |\ND  OLDER  MILITARY 
RESEARCH  REPORTS 


*Descrlptors  marlced  with  an  asterialc 
are  included  in  Che  subject  index. 


BIBLIOGRAPHY 

PB  163  648      OTS  $1.10 

Army  Chemical  [Research  and  Development]  Lain. 

Army  Chemical  Center,  Md.  TT 

JOURNAL  ARTICLES  JANUARY-JUNE  1959,  comu 
Pfeter  S.  Deck.   Sep  59,  lOp  I9ref8 
CWL  Special  pub.  4-13 
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DESCRIPTORS:  •Bibliographies.  •Chemical  warfaUe. 
•Chemistry,  •Medicine.  ^^ 

This  list  at  articles  pubUshed  In  Journals  during 
January-June  1959  was  complied  from  reprint  ordeis 
and  notificatloos  of  publication  made  available  by  1  e 
authors.  (See  also  PB  145  635) 


PB  163  649      OTS  $1.60 

Army  Chemical  (Research  and  Development] 

Army  Chemical  Center,  Md. 
JOURNAL  ARTICLES  JULY-DECEMBER  1959 
by  Peter  S.  Deck.   Apr  60,  19p  51refs 
CWL  Special  pub.  4-19 

DESCRIPTORS:  •Bibliographies,  •Chemical  warfail. 
•Chemistry,  •Medicine.  ^^ 

This  list  o€  articles  published  in  Journals  durli^  Ju  r 


by 


md 


December  1959  was  compiled  from  reprint  orders 
nodfications  of  publication  made  available  by  the 
•uthors.  The  appendix  lists  those  articles  that  woidtl 
have  been  included  in  Special  Publications  4-6,  4-1  k 
•nd  4-14  If  nocification  had  been  received  by  the  tlr  ife 
those  publications  were  compiled.  (See  also  PB  16:JM) 


LAMS-2895      OTS  $4.  50 

Loe  Alamos  Sdendflc  Lab. ,  N.  Mex. 
SELECTED  BIBLIOGRAPHY  OF  PUBLICATIONS  01 ' 
USL  RESEARCH  1957-1962,  by  Barbara  Hendry  ail 
Ma  rjorie  Johnson.    13jun63,  364p  '^ 

Contract  W7405-eng-36. 

SCR-600    OTS    $Z00 


Sandia  Corp. ,  Albuquerque,  N.  Mex. 
CIVILIAN  APPLICATION  RELEASES  THROUGH 
Bibliography.  Jan  63,  86p 
Contract  AT( 29- 1)789 
SCR-500,  rev 


19^2. 


Technical  Information  Service.  Washincion    n    r 
MOON  EXPLORATIONS.   Special  bibT<^a?iy?„dS; 
SZ.  S^iSr  "f  ^*'?**'  ^^  A^Ser'lar^s;. 

Available  for  $40.00  from 
Technical  Information  Service 
432  Woodward  Buildiog 
15th  fc  H  Streets,  N.  W. 
Washington,  D.  C.  20005 

DESCRIPTORS:  •BibUographies.  •Spaceflight.  •Moon 
•Lunar  probes,  •Astrophysics.  ' 

This  search  Resents  215  reports  covering  the  period 

t^^^V^^^.r^^'^^''^^    ThfmatSaUs 
seleaed  from  the  Uterature  publicired  in  ILS. 
Government  Research  ReportH    Part  I  of  this  10-part 
Special  Bibliography/Index  is  the  basic  part,  and  con- 

r?i?/S°v*^°"''=  <^>^^^  DocumSts  (Items 
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ASTRONOMY 
Astrophysics 

EFINS-62-50      OTS  $8. 10 

chic^  ''liT* '"" '  '"^  ^"*'^^''  ^^"^  • "  •  ^^ 

SSK^Jf^Ji£f^*i^l"^RY  OF  THE 
SOLAR  SYSTEM,  by  Edward  Anders.  Aug  62    89n 
Contract  AT(1 1-1)382  ^ 


NASA  N63- 17315  repriced  OTS  $2. 25 

Geophysics  Corp.  of  America,,  Bedford.  Mass 
!^NCTARY  AERONOMY  X:  ATOMirTOLTRI^. 
BILJnES  AND  SHIELDING  FACTORS,  by  A.  cL^rDO. 
Rept  on  Contraa  NASw-395.  Feb  63.  87p.  96  relT 
OCA  TR-63-2-N;  NASA  CR-6.  ^  ' 

NASA  N63- 17316  repriced  OTS  $0.75 

Geophysics  Corp.  of  America,  Bedford.  Mass. 
fJ^NETARY  AERONOMY  XI:  ABSOLVE  bS*ENSITY 
JJEASUREMEKTS  IN  THE  VACUUM  ULTrI^oL^ 
SiVm*  Vo  ^7^  R«P^  on  Contract  NASw-395. 
Mar  63,  28p.  6  refs.  GCA-TR-63-3-N;  NASA-CR.7. 
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NASA  N63-17318  repriced  OTS  ia  SO 

Geoptaysics  Corpw  of  America,  Bedlon^  Maes. 
PIANCTARY  ABRONOMY  XHI:  BLBCTRON  AND  ION 
TBkTCRATURB  IN  THE  I0N06PHBRB,  by  A.  Dtlgamo. 
Rape  on  NASA  Cooczma  NASw-701.  Apr  63,  20p. 
12  refs.  OCA-TR-63-11-N:  NASA  CR-8. 

NASA  N63-14008      OTS  $5.60 

HMr  end  PUneury  L«b. ,  U.  erf  Arlzooe.  Tucson. 
COMMUNICATIONS  OF  THE  LUNAR  AND  PLANE- 
TARY LABORATORY.  VOLUME  U  NUMBERS  14-16, 
by  Berber*  Middlehursi  end  Gerard  P.  Kulper.  1962, 

S7p  28re<s 

Gram  NeG-l61-6l 

Includes  NASA  N63- 14009- 14011 


BEHAVIORAL  SOENCES 


NASA  N63-12504    OTS  $1.60 

Ames  Research  Center,  National  Aeronautics  and 
Space  Administration,  Moffen  Field.  Calif. 
A  FLIGHT  STUDY  OF  THE  EFFECTS  OF  NOISE 
FILTERING  IN  THE  ATTACK  DISPLAY  ON  THE 
PILOT'S  TRACKING  PERFORMANCE,  by  Howard  L. 
Turner  and  Donovan  R.  Heinle.    10  Sep  58,  decUs- 
slfied  14  Sep  62.    I9p  9refs 
Research  memo.  RM  A58E21 


BIOLOGICAL  SQB'ICES 


TID-18142    OTS    $1.60 

Argonne  National  Lab. .  m.  .»^.^ 

0PTK:AL  ROTATORY  DISPERSKIN  OF  SOME  AMINO 

ACIDS  AND  CRFTERIA  OF  PROTEIN  CONFKJURA- 

TKJti,  by  Leonard  I.  Katzin  and  EUie  Gulyas.   Dec  62. 

lip  I3ref8 

Contract  W3l-109-eng-38 

UAC-7137 

BNL-6004  OTS  $3.60 

Brookhaven  National  Lab. ,  Upton.  N.  Y. 
MTIXynC  INDICES  OF  HUMAN  BONE  MARROW 
CELLS,  n.  THE  USE  OF  MTTOrnC  INDICES  FOR 
ESTTMATION  OF  THE  TIME  PARAMETERS  OF  TOE 
GENERATIVE  CYCLE  PARTICULARLY  IN  CATE- 
NATED MULTTPUCATIVE  COMPARTMENTS,  by 
S.  A.  Killmann,  E.  P.  CronUte,  T.  M.  Fliedncr, 
V    P.  Bond,  and  G.  Brecher.  23  Apr  62,  38p  Srefs 
Contract  AT(30-2)GEN- 16 

FB  163  663      GTS  $2.60 


KaiMSs  State  U.  Engineering  Experiment  Station, 

Manhattan. 
A  STUDY  OF  THE  FLOW  OF  BLOOD  IN  SHEETS. 
Special  repc  na  26,  by  J.  E.  Kipp,  R,  G.  Nevlna, 
C  H,  Sprague,  R.  R.  Bcma,  and  C.  F.  Kittle  (Kansas 
U.  School  at  Medicine).   [19621  29p  9ref8 
Grant  H-5913 


DESCRIPTORS:  •Blood  circulation,  •Erythrocytes, 
•Oxygen  eq^ipnlent,  •Mechanical  organs.  Mechanical 
properties.  Blood  pressure,  Graphic  analysis. 

Floar  of  derated  hunan  bkxxl  through  a  channel  eight 
inches  loi^  four  inches  wide,  and  from  ten  one- 
thousandths  to  thirty  one -thousandths  of  an  inch  thi^ 
was  studied  to  obtain  reliable  data  for  the  prediction 
c(  preasure  drop  in  a  membrane  oxygenator,  and  to 
eumine  die  tendency  of  the  red  blood  cells  to  accumu- 
late axially  in  sheet  flow.    Results  are  preaented 
graphically  in  dimensionless  terms.   (Author) 

TID-17958  OTS    $15.50 

Woods  Hole  Oceanogrsphlc  Ustitutian,  Maaa. 
BIOLOGICAL.  CHEMICAL  AND  RADIOCHEMICAL 
STUDIES  OF  MARINE  PLANKTON.  Progreas  repi.  by 
Bostwick  H.  Ketchum.    15  Feb  63.  232p  338ref8 
Contract  ATX30-1)1918 
Reference  no.  63-4 


Anatomy  and  Physiology 


LADC-5590  OTS  $5.60 

Loe  Alamoa  Scientific  Lab. ,  N.  Meat. 
THREE-COMPONENT  BODY  COMPOSITION  ANALYSIS 
BASED  ON  POTASSnJM  AND  WATER  DETERMI- 
NATIONS, by  Ernest  C.  Anderson.  18  Mar  63,  55p. 
ISrefs 
Contract  W7405-eng-36. 


AD- 277  200     OTS  $5.60 

RCA  Defense  Electronic  Products.  Camden,  N.J. 
SPEECH  PATTERN  RECOGNITION  BY  SIMULATED 
NEURAL  NETWORKS.  Interim  rept.  no.  1. 
1  Dec  61-1  May  62,  on  Applied  Communication 
Research  for  Air  Force  Vehicles  .  by  T.  B.  Martin  and 
J.  J.  Talavage.  1  Jul  62,  58p  66ref8 
Contract  AF  33(657)7405 
ASD-TDR-62-511 

DESCRIPTORS:  •Ear,  Sinaulation,  •Anatomical  models. 
•Hearing,  Nervous  system,  •Psychoacoustlcs,  Voice 
communication  system,  Design,  Physiology,  Speech. 
Nerves,  Electrical  networks,  •Speech  recognition, 
Bionics ,  Pattern  recognition . 

A  summary  of  knowledge  of  the  physiology  of  hearing  is 
presented,  including  information  on  the  middle  ear, 
inner  ear,  and  the  intermediate  levels  up  through  the 
acoustic  cortex;  neural  responses  from  these  levels  are 
described.  The  authors  are  using  this  information  to 
guide  the  design  of  a  speech  recognition  system  using 
neural  networks.    Electrical  nwdels  of  the  nUddle  ear 
and  the  basilar  membranes  are  described.   Certain 
aspects  of  the  performance  of  the  models  are  compared 
with  known  psychoacoustic  data  on  threshold  of  hearing, 
maskii^  and  critical  bandwidth.   A  "neural  transition 
AND  gate"  is  described  which  abstracts  time  transitions 
of  energy  as  they  occur  in  the  speech  pattema.  (Author) 


Botany 


TID-17936  OTS  $2.60 

Michigan  State  U. ,  East  Lansing. 
TOE  UPTAKE  AND  LOSS  OF  MATERIALS  BY 
LEAVES  AND  OTHER  ABOVE-GROUND  PLANT 
PARTS  WITH  SPEQAL  REFERENCE  TO  PLANT 
NUTRITION,  by  H.  B.  Tukey,  S.  H.  Wlttwer,  and 
M.  J.  Bukovsc.  1962,  2Sp  27refs 
Contract  AT(11-1)888 


FB  163  605      OTS  $14.00 

Chicago  U. ,  m. 
INVESTIGATIONS  OF  PHYSIOLOGICAL  ASPBCrt  OF 
PLANT  WATER  RELATIONS.    Rept.  no.  14  (Fln«0. 
29  Mar  57-31  Aub  60,  by  Wayne  J.  McOradi.   [194^1 
a06p 

Contract  DA  19-1 29-qm -91 5 
FUena  V-334. 

DESCRIFrORS:  •Plants  (Botany),  Beets,  •Dehydration, 
Water,  'Absorption,  Seeds,  Fruits,  Tissues  (Biology), 
Freeze  drying.  Graphic  analysis.  Statistical  data, 
niyaiology.  1 1 

An  investigation  waa  made  of  a  biological  dehydration 
system  foiioid  in  the  seeds  of  tomatD.  The  iflCluenot  of 
a  number  of  different  factors  on  the  rate  and/or  flaal 
degree  of  rehydration  of  dried  Swiss  chard  leaf  tissue 
was  investigated.   Included  among  these  were  methods 
of  drying,  size  and  shpe  of  leaf  fragments,  pre-tf^at- 
ment  before  drying,  pH  of  the  rehydration  liquid,  rate 
of  rehydration,  various  compounds  in  the  iMiydnKlng 
liquid  Including  surface-active  agenta,  percentage  dry 
weight  of  ilie  tiasue,  and  tissue  age.   Histological 
studies  were  made  of  dssues  dried  by  various  mediods. 
Experiments  were  performed  to  determine  the  magni- 
tude of  the  rehydration  forces.   The  rehydration 
capacity  of  various  cellular  compooenu  was  deceti 
mined.  The  relation  of  the  chemical  composition  df  the 
tissue  to  its  sbility  to  rehydrate  was  studied.   Tha 
rehydration  characteristics  of  tissues  dried  to  varioua 
levela  was  examined.  The  Influence  of  selected  growth 
regulators  on  dehydration  and  rehydration  of  chaid 
dasues  was  imrestlgated.  (Author) 


Rodiobiology 

TID-18003  OTS  $1.10 


V 
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Columbia  U.  Coll.  of  Physiciana  and  Surgeons, 

New  York. 

DELAYED  EFFECTS  OF  X-IRRADIATION  ON  hiE 
CENTRAL  NERVOUS  SYSTEM  OF  THE  MONK^^ 
Annual  progress  rept.  12  Feb  63.  lOp 
Contract  ATX 30- 1)3014 

NP-11454  OTS  $26.00 


General  Atomic  Div. ,  General  Dynamics  Corp. 

San  Diego,  Calif. 
ARMED  FORCES  RADIOBIOLOGY  RESEARCH 
INSTITUTE,   Final  Safeguards  rept.  rev.  Mar  ^ 
5l2p  (Prepared  in  cooperation  with  Holmes  and 
Narver,  IncJ 


HW-SA-2S40  OTS  $1.60 

Hanford  Atomic  Products  Operation,  Richland,  Waah. 
ANTIMOTIC  RESISTANCE  AND  RADIATION  INDUCED 
MITFATION  IN  CHONDROCOOCUS  COLUMNARIS.  by 
M.  P.  Fujlhara.  P.  A.  Olson,  and  F.  P.  Hungate. 
9  May  62,  14p  I3refs  ^^ 

Contract  AT(45-1)1350. 


LP -8      OTS  $a  SO 

Lovelace  Foundation  for  Medical  Education  and 

Research,  Albuquerque,  N.  Mex. 
FLORA  OF  HEALTHY  DOGS.   IL    ISOLATION  OF 
ENTBROVIRUSBS  FROM  LOWER  INTESTINE,  by 
W.  E.  Clapper  and  F.  F.  Pindak.  Jun  63,  21p  12refs 
Contract  AT(29-2)1013 

TlD-18616      OTS  $Z75 

Ksnsaa  U. ,  Lawnsnce. 
LABORATORY  EXPERIMENTS  IN  RADIATION 
BKX/XJY,  by  Edward  L  Shaw.  Feb  63.  15^)  41r«<s 
Contract  AT(1 1-1)  1093 

TID-18194     OTS  $7.60 

Marquette  U. .  Milwaukee,  Wis. 
A  STUDY  OF  THE  EFFECTS  OF  X-IRRADIATION 
OF  EXCLUSIVELY  THE  CIRCULATING  BLOOD  ON 
THE  ANTIBODY  PRODUCING  MECHANISM  OF  THE 
RABBTT.  Final  rept.  1  Oct  59-30  Sep  62,  by  Peter 
Abramoff.   78p  lOOrefs 
Contraa  AT(11-1)820 


TID-18139  OTS  $Z60 

Michigan  U. .  Ann  Arbor. 
EFFECTS  OF  RADIATION  ON  TOE  DEVELOPING 
NERVOUS  SYSTEM,  by  Samuel  P.  Hicka.    Ian  63, 
24p  28ref s 
Contract  AT(11-1)1201 


TID-17911  OTS  $1.10 

* 

New  York  State  U.  Research  Foundation,   Albany. 
RAD10AUT0C21APHIC,   HISFOCHEMICAL,   AND 
BIOCHEMICAL  STUDIES  OF  THE  EFFECTS  OP 
IRRAEUTION  ON  CARTILAGE  AND  BONE.  Progrees 
rept,  15  Feb  62-1  |ui  63,  by  Albert  Hirschman.  7p 
Contract  AT(30- 1)2960 

TID-12729   OTS  $1.60 

Oak  Ridge  Gaseous  Diffusion  Plant,  Tenn. 
CORRELATION  OF  URANRJM  ALPHA  SURFACE  CON- 
TAMINATTON,    AIR -BORNE  CONCENTRATIONSL    AND 
URINARY  EXCRETION  RATES,  by  N.  B.  Schultz  and 
A.  F.  Becber.    [1961  ]  15p  4refs 
Contract  W7406-eng-26 

NYO-10451      OTS  $3.00 

Radiological  Research  Lab. ,  Columbia  U. ,  New  York. 
RESEARCH  PROJECT.   Annual  rept.   1  Jan  63,  198p 
24refs  j      —.        k 

Contraa  AT(30-1)2740 
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CHEMISTRY 


BNL-6773  OTS  $3.60 

Brookteven  NKional  Lab. ,  Upcoo,  N.  Y. 
HOT-ATOM  CHEMISTRY  OF  THE  SOUD  CTATE:  ITS 
HISTORY,  CURREKT  STATUS  AND  FUTURE  PROS- 
PECTS VIEWED  IN  RELATION  TO  THE  PLANNING 
OF  CHEMICAL  RESEARCH  PROGRAMS  FOR  NEW 
SaBNTIFIC  BSTABUSHMENTS  CENTERED  ABOUT  A 
RESEARCH  REACTOR,  by  G»rmwi  Hartottle.  1963, 
34plOerBte 
ContxMt  AT(30-2)CEN-16 


TID- 17275     OTS    $3.60 

Utah  U. .  Sak  Lake  Qty. 
THEORETICAL  STUDIES  ON  UQUID  COOLANTS. 
Scacia  rept.  no.  I.  28  Jan  61-31  Jan  62.  by  Takaahi 
Nakamura.  Sook-U  Kwun.  Taikyue  Ree,  and  Henry 
Byrlng,  31p  40  refa 
CoatraaAT(  10- 1)1076 


Analytiod  Ch«mbtry 


NAA-SR-7918  OTS  laSO 

Atomics  Intarnatioiial,  Caoo^  Park.  Calif. 
DETERMINATION  OF  CARBCM  IN  SODIUM  BY  ISO- 
TOPE DHUTION  MASS  SPECTROMETRY,  by  K.  Y. 
C  a  Bingtem,  and  R.  A.  Meyer.  30  Jun  63,  23p 


Coocraa  AT(lI-l)GEN-8 


LA-2892      OTS  $a  SO 

Los  Alamos  Sdendflc  Lab. ,  N.  Mex. 
THE  TTTRIMBTRIC  DETERMINATION  OF  TRACES 
OP  NrTRn>E  NITROGEN  IN  SODIUM  METAL,  by 
C  H.  Vfmxd,  R.  a  Gardner.  W.  H.  Ashley,  and 
A.  Zerwdch.  Apr  63,  Up  4ref8 
Contract  W7405-eng-36 


MCW-1480      OTS  10.  SO 

MalUnckrodt  Chemical  Works,  Weldon  Spring,  Mo. 
PROCESS  DEVBLOfMEhn"  QUARTERLY  PROGRESS 
REPORT,    JANUARY-MARCH  1963.    1  May  63,  27p 

Contract  W14-108-eng-8 


NDA- 2154-5  OTS    $1.60 

United  Nuclear  Corp. ,  White  Plains,  N.  Y. 
EXPERIMENTAL  DETERMINATION  OF  CONTAM- 
INANTS IN  SODIUM.  Quarterly  progress  rept.  for 
1  Jan-3l  Mar  61,  by  H.  Sieinmetz.    1  May  61,  I2p 
4refs 
Contract  AT(30- 1)2303 


OrQank  OMmithy 

IS-628  OTS  $8. 10 

Ames  Lab. ,  Iowa  State  U.  of  Science  and  Tech. 
THE  CRYSTAL  STRUCTURE  OF  BIS(META-CHL0RO- 
BENZOYL)  METHANE,  by  Gordon  Roy  Engebretson 
and  R.  E.  Rundle.  Nov  62,  87p  60ref8. 
Contract  W7405-eng-82 


NASA  N63-19786     OTS  $1.60 

Jet  Propulsion  Lab..  Calif.  Inst,  of  Tech. ,  Pasadena. 
SOIL  ORGANIC  MATTER,  by  R.  E.  Cameron  and 
G.  B.  Bland.   23  May  63,  17p  2Sref8 
Contraa  NAS7-100 
Technical  rept.  no.  32-443;  NASA  CR-50778 


NLCO-882  OTS  $0.75 

National  Lead  Co.  of  OMo,  ClncinMti. 
REMOVAL  OF  FOREIC^  ORGANIC  MATERIALS 
FROM  TBP -KEROSENE  SOLVENT,  by  N.  R.  Leist  and 
J.  H.  Krekeler.  25Jun  63,  29p  19rBfs 
Contraa  AT(30- 1)1 156 


Physical  Chemistry 


ANL-6657      OTS  $1. 50 

Argonne  National  Lab. ,  QL 
A  STUDY  OT  THE  THERMODYNAMIC  PROPERTIES 
OF  THE  VANADIUM-IRON  ALLOY  SYSTEM,  by 
Kevin  Michael  Myles.   Feb  63,  59p  Slrefs 
Contract  W31-l09-€ng-38. 


AD-410  396  repriced   OTS  $1.00 

Bru.^nels  Free  U.  (Belgium) 
VAPORIZATION  OF  COMPOUNDS  AND  ALLOYS  AT 
HIGH  TEMPERATURES.  PART  X.  THE  DISSOCIATION 
ENERGY  OF  THE  GROUP  IV-GROUP  VI  MOLE- 
CULES. Ftial  rept.  by  R.  Colin  and  J.  Droward. 
May  63,  32p 
Contra  t  AF  61(062)225 
WADD  TR -60-782,  pt.  10;  NASA  N63- 17940 

DESCRIPTORS:  •Chenucal  compounds.  Dissociation, 
•Molecules,  Carbon  compounds,  Siliccm  compounds. 
Germanium  compounds.  Tin  compounds.  Lead  com- 
pounds. Oxides,  Sumdes,  Tellurides,  Selenides, 
Group  IV  elements.  Group  V  elements.  Group  V  ele- 
ments. Group  VI  elements.  Spectroscopy,  Thermo- 
chemistry, Vapors,  Heat  at  formation.  Heat  of  subll- 
mation.  Vapor  pressure.  Alloys 

The  available  spectroscopic  and  thermochenilcal  data 
for  the  dissociation  energy  at  the  group  IV-group  VI 
MeX  molecules  are  reviewed  and  the  best  present 
values  proposed.    Correlations  of  several  excited  mole- 
cular states  with  atomic  products  are  proposed. 
(Author) 
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TID-15615  OTS  $2.60 


California  U. .  Los  Ai^elea. 
REMARKS  ON  THE  HEAT  TRANSPORT  IN  HELIUM 
II  AT  HIGH  FLUX  VALUES,  by  T.  H.  K.  Frederking. 
Feb  62,  30p  SSrefs 
Contract  AT(ll-l)34 
Rept.  62-5 


TID-18149      OTS  $2.60 

Chicago  U.,  111. 
POLAROGRAFHIC  OXIDATION  POTENTIALS  01' 
AROMATIC  COMPOUNDS,  by  E.  S.  Pysh  and 
N.  C.  Yang.    1962,  30p  3lrefs 
Contract  AT(11-1)1043 


PB  163  367 


OTS  $5.60 


Electrochemistry  Lab. ,  U.  of  Pennsylvania, 

Philadelphia. 

STUKES  OP  THE  FUNDAMENTAL  CHEMISTFlt 
PROPERTIES  AND  BEHAVIOR  OF  FUEL  CELl]si 
Semi-Annual  progress  repr.  no.  1,  1  Oct  62-31 
by  J.  O'M.  Bockris.   [1963]  58p  8refs 
Grant  NsG  325. 


Mar  63. 


DESCRIPTORS:  •Fuel  cells.  •Electrochemistry, 
Electric  potential.  •Electrodes,  Gold,  PlatinumUlec- 
trodes,  •Naphthalenes,  •Ethylenes,  •Catalysts, 
Adsorption,  Thin  films.  Reaction  kinetics,  PorojilB 
materials. 

Contents: 

Potentials  of  zero  charge 

Deactivation  af  caulysts:  Adsorption 

Nature  at  catalysts 

Mechanism  of  electro-catalysis 

Studies  of  the  mechanism  of  porous  electrodes 

The  theory  of  electric  doable  layers. 


TID- 18196     OTS  $5.60 

Fordham  U. ,  New  York. 
THE  THERMODYNAMICS  AND  KINETICS  OF 
COORDINATION  COMPOUNDS.   Progress  rept. 
Michael  Cefola  and  Philip  S.  Gentile.    11  Mar  62iJ'55p 
87refs  ^        *^ 

Contraa  AT(30- 1)906 

NASA  N63-18048      OTS   $5.60 

General  Atomic  Div. ,  General  Dynamics  Corp[ 

San  Diego,  Calif. 
INVESTIGATIONS  OF  CARBIDES  AS  CATHOD^  FOR 
THERMIONIC  SPACE  REACTORS.    Quarterly  progress 
rept.  for  the  period  ending  28  Feb  62,  by  A.  F.  Wein- 
berg, R.  G.  Hudson,  B.  Siefner,  and  L.  Yai«.    ^962] 
56p  Srefs 

Contract  NAS5-12S3 
GA-3007 

.LA-2841       OTS  $2.25 

Los  Alamos  Scientific  Lab. ,  N.  Mex. 
HEATS  OF  DISSOCIATION  OF  GASEOUS  CHLipplIDES, 
by  R.  C.  Feber.    24  May  63,  lOOp  270refs 
Contraa  W7405-ei%-36. 


TID-18200  OTS  $1.10 

Purdue  U. ,  Lafayene,  Ind. 
HYDROGEN  FLUORIDE  SOLVENT  SOLUTION.  XIL 
PROTON  MAGNETIC  RESONANCE  OF  THE  WATER- 
HYDROGEN  FLUORIDE  SYSTEM,  by  A.  F.  Clifford 
andM.  D.  Campbell.  1961,  lOp  Urefs 
Contraa  AT(1 1-1)620 


PB  163  507      OTS  $2.60 

TYCO  Labs..  Inc.,  Waltham,  Mass. 
ELECTROCHEMISTRY  OF  FUEL  CELL  ELEC- 
TRODES.   Final  technical  summary  rept. ,  15  May  61- 
27  Mar  62,  by  A.  L  MUvsky.   27  Apr  62,  23p  23ref8 
Contraa  NOb8-84770:  ARPA  Order  no.  204-61 

DESCRIPTORS:  •Fuel  ceUs.  •Electrodes,  •Elearo- 
chemistry,  •Inter metallic  compounds,  •Atomic 
orbltals.  •Nickel  electrodes.  Nickel  compounds. 
Oxides,  Sulfides,  Arsenides,  Antimonides,  Silicides, 
Nitrogen,  Oxygen,  Hydrogen,  Pferchlorates,  •Palla- 
dium. Oxidation,  Pernaeability,  Porous  noaterlals. 
Carbon. 

In  an  anempt  to  correlate  elearode  behavior  with  the 
elearonic  properties  of  electrode  materials  with  in- 
complaely  occupied  d-orbitals,  a  number  of  Inter- 
roetaUic  compowids  containing  nickel  together  with  an 
electronegative  element  from  groups  IV-B,  V-B,  and 
VI-B  of  periodic  tables,  have  been  synthesized  and 
evaluated  as  electrode  materials.  NIO^  NiS,  NlAs, 
NiSb,  NiSi  and  elemental  nickel  in  the  massive  form 
have  been  studied  in  N2,  O2  and  H,  atmospheres  in  bah 
alkaline  and  acid  perchlorate  media.    Anodic  and 
catbodic  polarization  measurements  were  made. 
Polarization  has  been  pronounced  at  moderate  current 
densities.   Participation  of  Oo  and  H2  has  been  poor  and 
the  corrosion  reactions  have  oeen  prominent.   The 
cathodic  hydrogen  evolution  reaction  on  these  elec- 
trodes is  discussed.  The  use  of  palladium  as  a  support 
material  for  quick  permeation  of  hydrogen  and  avoidii^ 
the  diree-phase  interface  problem  is  discussed. 
Results  of  the  effea  of  various  treatment  of  the  pal- 
ladium surface  on  the  permeation  of  hydrogen  are  pre- 
sented and  discussed.  (Author) 

TID-18137     OTS  $2.60 

Wisconsin  U. ,  Madison. 
STUDY  OF  POLARIZATION  FROM  REACTIONS,  by 
W.  HaeberU.  1%3,  28p  47refs 
Contract  AT(ll-I)GEN-7 
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PB  163  661      OTS  $2.60 

Army  [Cold  Regions  Research  and  Engineering  Lab. 

Hanover,  N.  H.] 
STRENGTH  DATA  ON  LAKE  ICE.  PART  U,  by 
Guenther  E.  Frankenstein.  Jan  61,  21p  2refs 
Technical  rept.  80 
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DESCRIPTORS:  *Lake.  •Ice,  •Be«m8(Structural), 
Mechanical  properties.  Tests.  Experimental  data. 
Analysis,  Micbifan.  Cantilever  beams. 

Results  are  reported  of  245  in-place  supported  beam 
tests  and  56  in-place  cantilever  beam  tests  conducted 
durli«  the  1957-58  winter  on  clear  ice  and  a  comW- 
nedoo  of  clear  and  snow-Ice  from  Chassel  and 
Keweenaw  Bays  (Mich.)  The  supported  beams  had  a 
higher  computed  flexurml  strength  than  similar 
cantilever  beams .  The  ttexural  strength  of  the  supported 
beams  with  the  surface  layer  in  tension  was  always 
higher  tten  the  supported  beams  with  the  bottom  layer  in 
tension.  As  reported  earlier,  the  flesural  strength  of 
cantilever  beam  tests  was  highest  when  the  bottom 
Uyer  was  in  tension.  On  a  deer  day  with  air  and  ice 
temperatures  near  OC,  ice  strength  will  decrease  by  as 
much  as  6  times  from  morning  to  mid-aft.  The  testing 
equipment  is  illustrated,  summary  data  are  tabulated 
and  graphed,  and  results  of  individual  tests  are 
appended.  (AuthorXSee  also  »  149  124) 

PB  163  657     OTS  $3.60 

(Enrico  Fermi]  Inat.  for  Nuclear  Studiea,  U.  of 

Chicago,  111. 
RESEARCH  TO  ASSAY  RAIN  AND  SURFACE  WATER 
FOR  NATURAL  TRITIUM  CONTENT.  Final  repu  by 
W.  F.  Libby.    1  Jun  54,  3^  I2ref8 
Contract  AF  18(600)564 
OSR-TN-54-l42t  AD-34  458 

DESCRIPTORS:  •Geochemiatry,  •Hydrology,  •Mete- 
orology, Water,  *Atmoepheric  precipitation,  •Rain- 
fall. •Sea  water.  •Rivera.  •Lakea,  •Water  sivplies. 
•Wlnea,  •Natiiral  radioactivity.  Radioactive  isotopes. 
•Tritium.  Radioactivation  analyais.  Radiation  meas- 
larlng  ayatems 

The  method  uaed  for  the  quantiutive  measurement  of 
tritium  in  natural  waters  conaisted  of  (1)  electrolytic 
concentration  of  water  aamples.  (2)  meaaurement  cf  the 
deuterium  concentration  in  the  final  product,  and (3)  de- 
terminatioa  of  the  tritium  content  cf  the  concentrate  by 
placing  it  aa  gaseous  H  in  a  Gelger  counter.   The  re- 
sults obtained  are  expressed  as  units  of  the  number  of 
tritium  atoma/lO^^  H  atoms  present  in  the  original 
sample.   The  dau  obttined  were  in  accord  with  an  aver- 
age co«mlc-ray  production  rate  of  about  0. 14  tritium /sq 
cm/aec.   Essentially,  all  of  this  tritium  is  passing  into 
water  without  decaying  into  He.  and  the  tritiated  water 
ia  rained  out  and  goes  into  the  sea.  The  average  tirtium 
cootent  of  oceanic  rain  appeared  to  be  about  1;  the  coo- 
tiaeocal  raina  have  higher  aaaays.  The  Mississippi 
Valley  shows  about  6.  and  the  western  coast  of  Europe 
shows  about  2. 5.   Changes  in  the  natural  tritium  manu- 
facturing rate  are  discussed  in  relation  to  old-water 
examinatiou.   Accumulation  of  He^  in  the  atmosphere 
from  the  decay  of  co«mic-ray  tritium  indicated  that  He 
must  leave  the  earth  in  a  time  ikx  in  excess  of  about 
50.000.000  yr.  (DOC  abstract) 


PB  163  363      OTS  $5.60 

Hawaii  Inst,  of  Geophysics.  Honolulu. 
ENERGY  EXCHANGE  IN  THE  NORTH  PAaFIC;  ITS 
RELATIONS  TO  WEATHER  AND  ITS  OCEANOGR APHIC 
CONSEQUENCES.  PART  Ut  DAILY  HEAT  EXCHANGE 
IN  THE  NORTH  PACIFIC  IN  DIFFERENT  SEASONS; 
OCEANOGRAPHIC  CCWSEQUENCES  AND  RELATIONS 
TO  WEATHER.    Interim  rept.  no.  ^by  T.  Laevastu. 
May  63,  Sip  llrefs 
Grant  NSF-GP-353 
Rept.  no.  31  (Rev. ) 

DESCRIPTORS:  •Thermal  radiation.  Periodic  varl- 
ationa,  •Pacific  Ocean,  •CUmatology,  'Marine  meteor- 
ology. •Oceanology,  Heat  transfer.  Evaporation, 
Condensation,  Wind.  Storms.  Sea  water,  •Mapa. 

The  following  are  the  main  preliminary  flndlnga  which 
suggest  themselves  from  a  hasty  analysis  of  the  heat 
r7Wh«ngr  charts,  all  of  which  however  need  further  and 
more  detailed  study  on  a  larger  number  of  heat  ex- 
change Chans:  A  renMrkably  high  loss  of  heat  ffXfm  the 
•ea  ia  found  on  February  15.  1957.  along  the  Aaian 
coast  and  in  an  area  between  s^  17^  to  35^  and  150O 
to  160^.  The  comparison  of  the  charts  of  Q,  (the  sum 
of  latent  heat  and  sensible  heat  transfer)  with  the 
weather  maps  shows  that  the  patterns  of  this  heat  ex- 
chai^  component  are  greatly  determined  by  the  direc- 
tion of  winds  in  relation  to  sea  surface  iaotherma.  The 
dissipation  of  North  Pacific  lows  occura  over  areas 
where  no  sharp  Q,  gradients  exist.  The  air  temperature 
seems  to  respond  relatively  rapidly  to  the  temperature 
of  the  aea  surface  over  which  it  is  moving. 


NASA  N63-11881       OTS  $8.60 

Meteorological  Satellite  Lab. ,  Weather  Bureau, 

Washington,  D.  C. 
INFRARED  FLUX  AND  SURFACE  TEMPERATURE 
DETERMINATIONS  FROM  TIROS  RADIOMETER 
MEASUREMENTS,  by  D.  Q.  Wark,  G.  Yamamoco, 
and  J.  Uenesch.   Aug  62,  lOOp  32refs 
Repc  no.  10 


NASA  N63- 19857      OTS  $6.60 

Rand  Corp. .  Sanu  Monica.  Calif. 
INTEGRAL  AND  SPHERICAL-HARMONIC  ANALYSES 
OF  THE  (XOMAGNETIC  FIELD  FOR  1955.0,  by 
E.  H.  Vestine  and  W.  L.  Sibley.  Jun  63.  69p  23ref8 
Contract  NASr- 21(05) 
Memo  no.  RM-3684-NASA;  NASA  CR-50609 


SC-4903(RR)   OTS   $0.50 

Sandla  Corp. ,  Albuquerque,  N.  Mex. 
HUGONIOT  DATA  FOR  SOME  GEOLOQC  MATERI- 
ALS, by  R.  C.  Basa.  H.  L.  Hawk,  and  A.  J.  Ombal. 
Jun  63,  18p  9ref8 
CoacraaAT(29- 1)789 
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Ocsanography 

PB  163  312      OTS  $2.60 

Texaa  A.  and  M.  CoU. ,  College  Sution. 
R/V  AL AMINOS,    DESIGN  CONCEPT.   Progress 
report  by  Hugh  J.  McLellan,  Robert  E.  Stevenson,  and 
Robert  E.  Schuller.   [1962]  27p 
Gram  G-22387 
Ref.  no.  62-9T 


DESCRIPTORS:  •Oceanographic  vessels.  Design 

Progress  is  reported  on  the  acquisition  and  outfit 
a  180-foot  vessel  for  oceanographic  research. 

PB  163  452     OnrS$6.60 


ngof 


Texaa  A.  and  M.  Coil. ,  College  Station. 
STUDY  OF  PRIMARY  PROEXJCnvrFY  IN  DRAltt 
PASSAGE  (SOUTHERN  OCEAN).  Semi-annual  rept. . 
1  Nov  62-30  Apr  63,  by  Sayed  Z.  El-Sayed.  14  Jim  63, 
62p 
Grant  G- 21444 


DESCRIPTOR&  •Oceanology,  •Oceans.  •Oceanographic 
data,  Oceanographic  vessels.  Scientific  personnel. 
Riyaical  properties.  Chemical  properties,  •Mar^e 
biology,  Chlorophylls.  Analysis,  Anurctic  regio^. 

The  purpose  of  this  report  is  to  summarize  all  tm 
physical,  chemical,  and  biological  data  obtained  aurlng 
the  last  two  cruises  aboard  the  ARA/Zapiola  and 
ARA/CapltanCanepa  to  the  Drake  Passage  and  AUtarcti 
peninsula.^lie  cruise  aboard  the  Zapiola  lasted  from 
December  20,  1962  to  January  23,  1963.   The  othesr 
aboard  the  Capitan  Canepa  was  between  February  15  to 
March  20,  1963.   The  main  objective  of  these  two 
cndses  was  to  study  primary  production  in  the  follow- 
ing areas:  (a)  Drake  Passage;  (b)  Bransfield  Stra^^ 
(Author) 
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PB  163  665      OTS  $4.60 

Arctic,  Desert.  Tropic  Information  Center,  A^^  U. , 

Maxwell  AFB,  Ala. 
INVESTIGATION  OF  ATMOSPHERIC  REFRACtlON 
AT  LOW  ALTITUDES,  by  Kaj  G.  Strand.  Feb  5(3,  46p 
7refs 
ADTIC  PubUcation  no.  A -102;  AD-6452 


I 


of  observations  used  in  determining  Ar/l',  the  ob- 
served value  of  Ar/V  reduced  to  standard  conditions 
according  to  the  refraction  tables  in  AstronomlBch- 
Geodatisches  Jahrbuch  (1952),  and  die  computed  refrac- 
tion derived  from  the  same  source  for  the  true  altitude. 
The  general  results  Indicated  no  serious  error  in  the 
refraction  tables  in  Astronomisch-Geodatisches 
Jahrbuch.   However,  results  obtained  from  temperature 
and  pressure -corrected  observations  of  individual 
ni^ts  showed  that  the  observed  values  may  differ  by  as 
much  as  6%  from  the  computed  values.   This  result  in- 
dicated that  the  existing  correction  tables  need  revision. 
(DDC  abstract) 

NYO-9675      OTS  $6.60 

Del  Electronics  Corp. ,  Mount  Vernon,  N.  Y. 
STRATOSPHERIC  MCX^nTORING  PROGRAM.   Summary 
progress  rept.  Feb  61-Apr  62,  by  M.  Uppmann. 
10  Sep  62.  63p  4ref8 
Contract  AT(30- 1)2363 

NASA  N63-19605     OTS  $0.50 

Goddard  Space  Flight  Center,  National  Aeronautics 
and  Space  Administration.  GreenbelT.  Md. 
MASS  SPECTROMETRIC  INVESTIGATIC»4S  OF  THE 
ATMOSPHERE  BETWEEN  100  AND  227  KILOMETERS 
ABOVE  WALLOPS  ISLAND,  VIRGINIA,  by  Edith 
Meadows-Reed  and  Charles  R .  Smith.  Aug  63,  18p 
23refs 
NASA  TN  D-1851  supersedes  NASA  N62-12463 


NASA  N63- 13280  OTS   $9.10 

High  Altitude  Engineering  Lab. ,  U.  of  Michigan, 

Ann  Arbor, 
ATMOSPHERIC  SOUNDING  BY  SATELLITE  MEAS- 
UREMENTS OF  CELLAR  REFRACTION.  Technical 
rept.  by  F.  F.  Fischbach,  M.  E.  Graves,  P.  B.  Hays, 
G.  S.  Klein,  and  C.  M.  Mizgala.  Dec  62,  llOp  23refs 
Contract  NASw-140 
Rept  04963-2-T 


MSCRIPTOR&  •Atmospheric  refraction,  MeasMrement 
Photographic  analysis.  Barometric  pressure.  Atmos- 
pheric pressure,  •Moon,  •Stars.  •Tables 


T 


Observations  were  made  of  the  moon  and  of  the  Pleiades 
at  the  Dearborn  Observatory  located  on  the  western 
shore  of  Lake  Michigan  to  obtain  data  on  atmospheric 
refraction  at  low  altitudes.   Tabulated  data  are  Included 
for  the  exposure  time  aitd  emulsion  speed  of  the  plates, 
the  true  altitude,  the  rate  of  change  of  refraction  in  arc 
seconds  for  each  minute  of  arc  duinge  In  the  true  alti- 
tude (Ar/r),  the  probable  error  of  Ar/l',  the  nUnnber 
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XDC-61-3-66      OTS  $12.00 

General  Electric  Co. ,  Burlington,  Vt. 
FINAL  PROGRAM  REPORT  FOR  A  HIGH  TEMPERA- 
TURE,  REMOTELY  HANDLEABLE  CABLING  SYS- 
TEM, by  G.  A.  Gallant.    22  Aug  60,  I68p 
Contracts  AF  33(600)38062  and  AT(ll-l)l71 


HW-61840      OTS  $2.60 

Hanford  Atomic  Products  Operation,  Richland,  Wash. 
SURVEY  OF  AIR  AND  GAS  CLEANING  OPERATIONS, 
by  A.  C.  Morgenthaler .  1  Sep  59,  22p 
Contract  AT(45- 1)1350 
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Lawreoce  Radiation  Lab. ,  U.  ct  California, 

LivQiiuoire. 
SHOCK  INDUCH)  TRANSITIONS.   PART  L   SAMPLE 
HISTORY  AND  SAMPLE  RECOVERY,    Repc  on  Proj. 
GNGME,  I^  M.  W.  Natfaana  and  A.  Holzer.  1  Feb  63, 

^* 

Contract  W7*)5-cng-48 


TID- 16739  OTS  $3.60 

Sandia  Corp. ,  Albuquerque,  N.  Mex. 
CRATERING  EXPERIMENTS  WITH  LARGE  HIGH  EX- 
PLOSIVE CHARGES  by  L.  J.  Vortman.    ZS  Sep  62,  34p 
I2ref8. 

Contract  AT(29- 1)789. 
SCDC-2846. 


TID-18074  OTS  $3.60 

Teaua  U. ,  Austin,  Tex. 
FEASIBILITY  OF  CREATING  SPHERICAL  CAVITIES 
IN  UNDERGROUND  SALT  DOMES.   Progress  rept. 
Dec  62-Jan  63.  3Sp 
Contract  AT(29-91051 


Aeronautical  Engineering 


AD-291981  OTS  $1.60 

Aeronautical  Structural  Lab. ,  Naval  Air  Material 

Center,  Philadelphia,  Pa. 
RECJUIREMENTS  FOR  HIGH- TEMPERATURE  STRAIN 
GAGES  IN  STRUCTURAL  TESTING,   by  R.  J.  Molella 
and  C.  R.  Nelson.  18  Jul  62,  1^  45ref8 
Rept.  DO.  ASL(14)R360PR101 

DESCRIPTORS:    ^Strain  gages,  *High  temperature 
research.  Transducers,  Test  methods. 

This  report  restates  the  need  for  a  suitable  high- 
temperature  (up  to  2, 00(^  strain  gage  for  use  in 
conjunction  with  flight  and  laboratory  investigations 
of  future  hypersonic  vehicles  and  missiles.   Strain- 
vg*ge  genenil  information  and  requirements  are 
documented  with  the  hope  that  a  fresh  look  will  provide 
the  stimulus  for  a  major  state-of-the-art  advance. 

PB  163  664      OTS  $1.60 

Battelle  Memorial  Inst. ,  Columbus,  Ohio. 
FORMAL  C^FINITKWS  OF  RELIABILITY.   Special 
rept.  by  D.  E.  Debeau,  G.  Kufca,  and  W.  L.  Swager. 
20  May  37,  I6p 
Contract  AF  33(616)3344 
AD-133  094 

DESCRIPTORS:  •Reliability,  Propellers.  Hazards, 
Control  systems. 

Reliability  and  related  concepts  such  as  failure  rate, 
hazard  rate,  probability  of  survival,  relationships, 
and  mean  time  to  failure  are  defined.   Specific  failure 
patterns  result  from  the  constant  hazard  rate,  the 
Gaussian  failure  rate,  the  infant  morulity  rate,  and  a 


typical  hazard  rate.   Reliability  theory  is  applied  to 
propeller -control  systems;  catastrophic  reliability, 
emergency  reliability,  field  maintenance  reliability, 
and  depot  maintenance  reliability.  (DDC  abstract) 


PB  163  356 


OTTS  $6.60 


Bendlx  Products  Div. ,  Bendlx  Corp. ,  South  Bend.  Ind. 
FLEXIBLE  MANDREL:  DESIGN  -  FABRICATICW  - 
TEST,  by  Roy  M.  Palmer  and  James  A.  Tankersley. 
May  60,  70p  2ref  s 
Contract  AF  33(600)34816 
WADD  Technical  rept.  60-183;  AD- 240  752 

DESCRIPTORS:  ^Landing  gear,  ^Mandrels,  Design, 
*Axle  shafts,  *Mojnting  brackets,  ^Hydraulic  brakes. 
Flexible  shafts.  Aircraft  equipment.  Test  equipment. 
Dynamics,  Stresses. 

A  flexible  numdrel  (simulator)  was  designed  to  provide 
a  means  of  nwunting  aircraft  brakes,  during  tests  on 
the  large  carriage  of  an  84-in.  brake  testing  machine 
in  simulating  the  flexibility  of  the  landing  gear  aivd 
other  aircraft  structure  of  an  actual  airplane.   An 
F-106  axle,  wheel,  brake,  and  tire  assembly  was  used 
in  preliminary  tests.   Brake  stops  were  made  at  speeds 
and  brake  pressures  normally  believed  to  induce  the 
most  severe  forcing  functions  into  the  simulator. 
Demonstration  tests  were  performed  which  proved  the 
structtiral  integrity  and  dynamic  response  of  the  equip- 
ment. The  mandrel  was  installed  on  the  application  arm 
o*  the  84-in.  dynamometer,  and  the  test  wheel,  brake, 
and  tire  assembly  was  mounted  on  the  mandrel.  The 
effectiveness  of  the  mandrel  for  use  in  chatter  studies 
was  tested. 


NASA  N63-19967      OTS  $9.10 

Southern  Research  Inst.,  Birmingham,  Ala. 
PROTECnVE  COATINGS  FOR  SHEET  METALS  IN 
SUPERSONIC  TRANSPORT  AIRCRAFT.   Final  summary 
rept..  1  Jun  62-31  May  63,  by  Sidney  G.  Holder,  Jr. 
and  A.  Clyde  Willhehn.    15  Jun  63,   107p  42refs 
Contraa  NASr-117 
Rept.  no.  5957-1417-IV;  NASA  CR -50624 


Chemical  Engineering 


PB  181  545      OTS  $2.  25 

Fluor,  Singmaster,  and  Breyer,  Inc. ,  New  York. 
ABSORPTION  MULTISTAGE  FLASH  DISTILLATION 
PROCESS.  Rept.  on  Contract  14-01-001-306.  Sefi  63, 
86p.  37  refs.  Saline  Water  Research  and  Development 
progress  rept.  no.  81. 

DESCRIPTORS:  •Sea  water,  •Desalination,  •Distilling 
plants.  Design,  Effectiveness,  •Absorbents,  •Sodium 
compounds.  Hydroxides,  •Lithium  compounds.  Bro- 
mides, Solutions,  Vapor  pressure.  Enthalpy,  Density, 
Viscosity,  Costs 

The  development  study  ct  the  Sherwood  Absorption 
Multistage  Flash  Evaporator  Process  confirms  that  a 
high  thermal  efficiency  and  economy  can  be  realized  by 
generating  high  pressure  steam  for  production  of  power 
needed  for  pumping  and  other  services  in  the  distillation 


plant  and  subsequently  using  the  exhaust  steam  frbhi  the 
power  equipment  at  an  intermediate  pressure  level  for 
the  absorption  cycle  heat  requirements.    In  the  applica- 
tion of  the  solution  cycle  to  multistage  Clash  evapora  - 
tion,  the  thermal  performance  can  be  improved  by 
transferring  the  heat  of  dilution  of  the  absorber  system 
directly  to  the  evaporator  recycle  brine  without  fipst 
generating  low-pressure  heating  steam. 

ORNL-3418       GTS  $1.  SO 

Oak  Ridge  National  Lab. ,  Tenn. 
AQUEOUS  PROCESSING  OF  THORIUM  FUELS, 
PART  n,  by  R.  E.  Blanco,  U  M.  Ferris,  C.  D, 
Watson,  and  R.  H.  Rainey.    1963,  55p  52ref8 
Contraa  W7405-eng-26 


ORNL-3404         OTS  $Z00 

Oak  Ridge  National  Lab. ,  Tenn. 
DEMONSTRATION  OF  THE  ZIRFLEX  AND  SULPEX 
DECLADDING  PROCESSES  AND  A  MODIFIED  PlIRBX 
SOLVENT  EXTRACTION  PROCESS,    USING  IRRADl- 
ATH)  ZIRCALOY-2  AND  ffrAINLESS-STEBL-OUD 
URANIA  SPECIMENS,     by  J.  H.  Goode,  M.  G. 
Baillie,  and  J.  W.  UUmann.    1962,  79p  58refs 
Contract  W7405-ei^26. 


PB  181  546      OTS  $1.75 

Office  of  Saline  Water,  Washington.  D.  C. 
CONVERSION  OF  SALINE  WATER.    A  BIBLIOGRAPHY 
OF  LITERATURE  RESULTING  FROM  THE  ACTIVI- 
TIES SPONSORED  BY  THE  OFFICE  OF  SALIN^ 
WATER,  comp.  by  Karel  A.  Kase.  Oct  63,  64p. 
367  refs.  Saline  Wdter  Research  and  Developmen| 
progress  rept.  no.  82. 


DESCRIPTORS:  'Sea  water,  •Desalination, 
Conferences,  •Bibliographies 
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This  publication  is  a  bibliography  of  those  monographs, 
scientific  and  technical  reports,  papers  and  periodical 
articles  which  are  a  result  of  the  activities  <rf  the  Office 
of  Saline  Waters  or  wfaidi  were  written  by  a  staff  tnem  - 
ber  of  that  Office.   The  bibliography  which  is  arraaiged 
by  author,  is  divided  in  two  parts:  I.  Articles  and 
Monographs,  II.  Reports,  ind  is  supplemented  by 
author  and  subject  indexes. 
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Southern  Research  Inst. ,  Birmingham,  Ala. 
DEn?INERALIZATK»<  BY  TRANSPC»T  DEPLETION, 
b>  Robert  E.  Lacey.   Rept.  on  Contract  l4-01-00l»-229. 
No    t  i,  93p.  19  refs.   Saline  Water  Research  and 
Development  progress  repu  no.  80. 

DESCRIPTORS:  •Sea  water,  •Desalination.  Towei  1 1 
(Chemistry),  •Electrodialysis.  'Ion  exchange. 
Membranes  (Mechanics).  "Plaatic  films,  Thickno  1 1, 
Resistance  (Electrical),  Transport  properties,  d|bu- 
sion.  Fluid  now,  Osmotic  pressure,  Additives. 
Amines,  Methyl  radicals.  Polymers,  Cellulose  aa«tate. 
Colloids,  Separation,  Electrophoresis,  Economicia^ 
Costs. 


Appreciable  demineralization  was  shown  to  occur  in  the 
transport  depletion  process.   A  new  type  of  sleeve  con- 
struction was  developed  that  overcomes  the  disadvan- 
tage of  the  stagnant  liquid  layers  between  membranes 
and  sleeves  in  the  original  design  for  a  transport  deple- 
tion demineralizer,  while  retaining  the  advantages  of 
sleeve  construction,  almost  100%  membrane  utilization 
and  lower-cost  construction  by  elimination  of  heavy 
clamping  frames.   Theoretical  expressions  were  de- 
veloped which  described  demineralization  performance, 
but  which  did  not  adequately  account  for  all  the  trans- 
port phenomena   observed.   Performance  was  shown  to 
be  influenced  by  the  film  properties  of  transference 
number,  electrolyte  diffusion  rate,  and  osmotic  water 
transfer  rate,  as  well  as  by  other  unidentified  factors. 
Cost  estimates  indicated  that  for  many  feed  waters  the 
transport  depletion  process  will  be  less  costly  than 
electrodialysis,  even  if  the  coulomb  efficiency  of  trans- 
port depletion  is  not  improved  over  the  55%  achieved 
experimentally  to  date.   The  efficiency  should  be  in- 
creased and  the  cost  reduced  by  further  understanding 
of  the  theoretical  basis  of  the  process  and  by  the  de- 
velopment oi  films  containli^  fewer  fixed  charges. 
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Whirlpool  Corp. ,  St.  Joseph,  Mich. 
RESEARCH  ON  THERMOELECTRIC  HEAT  PUMPS, 
by  E.  F.  Cox.   Repu  on  Contract  14-01-001-256. 
Nov  63,  41p.  Saline  Water  Research  and  Development 
progress  rept.  no.  76. 

DESCRIPTORS:  •Sea  water.  •Desalination.  •Distilling 
plants,  •Refrigeration  systems,  "Energy  conversion, 
•Thermoelectric  convertors.  Theory,  •Peltier  effect, 
•Semiconductor  devices.  Construction.    •Thin  films, 
Plating,  Vapor  plating.  Hydrolysis,  •%)uttering. 
Tellurium,  Antimony,  Pumps. 

In  theory  at  least,  Peltier  thermal  pumping  appears 
quite  promising  as  a  means  erf  improving  efficiency  of 
distillation  processes.   With  further  research  the 
possibility  of  constructing  good  Peltier  thermal  pumps 
with  very  small  amounts  of  semiconductor  materials 
may  be  proven.   This  will  reduce' capiul  investment  re- 
quired for-a  Peltier  still  to  a  value  where  the  OSW  and 
others  could  afford  to  be  interested. 
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American  Lava  Corp. ,  Chattanooga,  Tenn. 
AN  INVESTIGATION  OF  THE  EFFECT  AND  POSSIBLE 
ELIMINATION  OF  CRYSTAL  CHANGES  IN  CERAMIC 
BODIES  FOR  USE  IN  V.  T.    FUZES.  Quarterly  rept. 
no.  1,  21  Nov  53-20  Feb  54,  by  Robert  J.  Dew,  Jr.  and 
Karl  E.  Nelson.  [1954]  54p  62ref8 
Contract  DA  33-008 -ORD-862 
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DESCRIPTORS:  •Fuzes  (Oitlnance),  •Radio  proximity 
fuzes.  Ceramic  capacitors,  •Capacitors,  •Dielectrics, 
•Ceramic  materials,  •Crystal  structure,  •Barium  com- 
pounds, •Titanates,  •Material  forming,  Machinii^, 
Casting,  Extrusion,  Heat  treatment,  •Agii^  (Materials) 
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Tlie  object  of  this  project  is  to  investigate  the  eOect  d 
process  vsrisbles  and  conditioos  of  use  on  capacitance 
ctei^  with  time  d  ceramic  dielectrics  of  relatively 
higfi  dielectric  constant.  This  phenomenon  is  referred 
to  as  'agli«'.  Durii«  thn  period  of  this  report  the  liters 
ture  survey  hss  been  nearly  completed.   Investigations 
of  the  effect  of  forming  nwthods,  feometrical  shape, 
conpositlon,  and  tiring  condiiions  have  been  started, 
llie  <teta  obtained  are  not  yet  sufficient  to  be  conclusive. 
(Author  abstraa)  (See  also  FB  163  667) 
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AN  INVESnCATION  OF  THE  EFFECT  AND 
POSSIBLE  ELIIIINATION  OF  CRYSTAL  CHANGES  IN 
CERAMIC  BCC3IES  FOR  USE  IN  V.  T.  FUZES. 
Monthly  progress  rept.  no.  1,  21  Nov-20  Dec  53.  by 
Robert].  Dew.  Jr.   24  Dec  53.  8p 
Contract  DA  33-006-GRD-862 
AD-44  232 

DBSCRIFTORS:  •Fuzes  (Orckiance),  *Radio  proximity 
fuzes.  Ceramic  capacitors,  ^Capacitors,  •Dielectrics, 
•Ceramic  materials,  *Crystal  structure. 

Inveati^tion  will  be  limited  to  bodies  which  hsve  die- 
lectric constsats  (K's)  between  750  and  2000. 

capacitance  deviations  of  less  than  \0^  from  -600  to 
1650P.  and  power  losses  no  greater  than  1%.  Studies 
will  be  made  of  the  processing,  manufaaure,  and 
assembly  of  ceramic  capaciutcr  materials  used  in 
VT  fuzes.  (OCX:  ab«ract)(See  also  AI>.44  100) 
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American  Lava  Corp. ,  Chattanooga.  Tenn. 
AN  INVESTIGATION  OF  THE  EFFECT  AND 
POSSIBLE  ELIMINATION  OF  CRYSTAL  CHANCXS  IN 
CERAMIC  BODIES  FOR  USE  IN  V.  T.  FUZES. 
MoiKhly  progress  rept.  no.  2,  21  Dec  53-20  Jan  54,  by 
Robert  J.  Dew,  jr.  4  Feb  54,  5p 
Cootraa  DA  33-006-ORD-862 
AD-44  233 

DESCRIPTORS:  *Puzes  (Ordnance),  *Radio  proximity 
fuzes.  Ceramic  capacitors,  •Capacitors,  •Dielectrics, 
•Ceramic  materials,  •Crystal  structure,  •Barium 
compoiaida,  •Titanates,  •Aging  (Materials). 

Initial  dau  on  one  composition  indicates  a  lower  aging 
is  obtained  with  pure  barium  titanate  than  commercial 
grade  material.  An  appreciably  higher  dielectric  con- 
stant was  also  ofafained.   Using  a  special  lot  of  commer- 
cial grade  barium' titanate  known  to  have  good  character^ 
istics  samples  and  were  prepared  electrical  tests  n«de 
on  them  to  determine  the  possible  effect  erf  the  following 
on  aging:  (1)  Forming  method:  casting,  pressing  and 
extrudii^  (2)  Variation  of  pressure  on  dry  pressing 
method  of  forming  (3)  Effect  of  thickness  to  silver  area 
ratio.  (See  also  PB  163  666) 
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American  Lava  Corp. ,  Cbattanooga,  Tern. 
AN  INVESTIGATION  OF  THE  EFFECT  AND  POSSI- 
BLE ELIMINATION  OF  CRYSTAL  CHANGES  IN 
CERAMIC  BODIES  FOR  USE  IN  V.  T.  FUZES. 
Quarterly  rept.  no.  2,  21  Feb- 20  May  54.  by  Robert  J. 
Dew,  Jr.  and  Karl  E.  Nelaon.    23  ^  54.  76p  15refa 
Contract  DA  33-008-ORD-862 
AO-44  237 

DESCRIPTORS:  •Fuzes  (Ordnance),  •Radio  proximity 
fuzes.  Ceramic  capacitors,    *Capacitors,  •Dielectrics, 
•Cersmic  msteriala.  •Crystal  structure.  Micro- 
structure,  X-rsy  diffraction  analysis,  *Bari\m  com- 
pounds. *Titanste8.  'Material  forming.  Machining, 
Casting.  Extrusion,  Heat  treatment.  Thermal  stresses. 
•Aging  (Materials),  Impuriaes,  Silver. 

The  different  process  variables  encountered  In  the 
fabrication  of  a  silvered  ceramic  dielectric  have  been 
investigated  with  respect  to  their  effect  on  the  aging 
diaracteristic.   It  has  been  concluded  that  none  of  these 
have  as  significant  an  effect  on  aging  as  the  effect  of 
composition  or  the  state  of  the  raw  materials  used  in 
the  compositions.  Ceramic  dielectrics  chat  do  age  very 
sensitive  to  sudden  small  temperature  changes.   They 
may  be  de-aged  several  precent  by  s  10<^.  change  over 
a  period  of  fifteen  minutes.  (Author's  abatract)(See  also 
PB  163  669) 
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AN  INVESTIGATION  OF  THE  EFFECT  AND  POSSI- 
BLE ELIMINATKW  OF  CRYSTAL  CHANGE  IN 
CERAMIC  BODIES  FOR  USE  IN  V.  T.  FUZ5S. 
Qi«rterly  rept.  no.  3.  21  May- 20  Aug  54,  by  ICarl  E. 
Nelson.    23  Aug  54.  S6p 
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DESCRIPTORS:  •Fuzes  (Ordnance),  'Radio  proximity 
fuzea.  Ceramic  capacitors,  •Capacitors.  •Dielectrics, 
•Cersmic  materials.  'Crysul  structure.  Micro- 
structure.  X-ray  diffraction  analysis.  'Bariisn  com- 
pounda.  Titanates.  •Bismuth  compounds,  'Stannates, 
Heat  treatment.  Thermal  stresses,  'Aging (Materials). 

bivestigstlons  have  established  the  fact  that  the  manner 
in  which  barium  tiunate  is  prepared  influences  the  rate 
of-  aging  when  substituted  for  one  another  in  the  same 
composition.  When  chemically  pure  barium  titanate 
formed  by  a  chemical  precipitation  process  is  substi- 
tuted for  s  commercial  grade  material  in  a  ceramic 
dielectric  composition,  composed  chiefly  of  BaTlOj 
modified  by  bismuth  stannate.  tite  absolute  value  of 
agli^  at  the  end  of  1000  hours  is  reduced  frpm  S.6  to 
less  than  .  2%.   X-ray  investigations  show  a  cubic 
crystalline  structure  for  the  composition  conuining 
pure  BaTi03  and  a  non-cubic  structure  for  the  other. 
Subsequent  investigations  have  revealed  that  this  same 
non-aging  composition  can  be  produced  from  commer- 
cial grade  raw  materials  ss  well  as  from  chemically 
pure  materials  \^oa  proper  treatment  of  the  body  con- 
stituents by  a  special  calcination  process.   It  has  been 
concluded  thsi  no  simple  correlation,  if  any,  exists  be- 
tween crystal  size  and  aging  rate  for  ceramic  dielec- 
trics. St  least  for  crysuls  greater  than  1/4  micron. 
(Author  abstract)  (See  also  PB  163  671) 
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American  Lava  Corp. .  Chattanooga.  Tenn. 
AN  INVESTIGATION  OT  THE  EFFECT  AND  POSSI 
BLE  ELIMINATION  OF  CRYSTAL  CHANGE  IN 
CERAMIC  BODIES  FOR  USE  IN  V.  T.  FUZES. 
Quarterly  rept.  no.  4.  21  Ai«-20  Nov  54.  by  Kar|l  E. 
Nelson.   6  Jan  55,  4Sp  9refs 
Contract  DA  33-008-ORD-862 
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DESCRIPTORS:  •Fuzes  (Ordnance).  'Radio  proxiii|ity 
fuzes.  Ceramic  capacitors,  'Capacitors,  'Dielecttrics, 
'Ceramic  materials.  'Crystsl  structure.  Micro-4 
structure.  X-rsy  diffrsction  analysis.  •Barium  c<^- 
pounds.  Titanates.  •Zirconium  compounds.  •Titanium 
compounds.  Oxides,  •Bismuth  compounds.  'Magnesium 
comixiunds.  Stannates,  'Lead  compounds,  'Zirconates. 
'Carbonates.  Heat  treatment.  Calcination,  Thermal 
stresses. 

Investigstion  concerned  the  effect  of  ceruin  additions 
ipon  the  T/C  (tempsrature-capacitance)  and  aging 
characteriatica  of  nonaging  ceramic  dielectrics  itiade 
from  T-154  calcine.   Cubic  structures,  which  art  non- 
aging,  were  obuined  by  calcinating  BaO-Ti02-Bi2 
(Sn03)3  together  prior  to  firing.   Noncii>ic  structmres 
which  are  aging,  were  obtained  by  using  commeijQial 
BaTi03  and  Bi2(Sn03)3.  BaC03  could  be  successfully 
substituted  for  BaO  in  the  T-154  composition.   The 
room-temperature  dielectric  constant  of  the  body  was 
1000  to  1200.    Electron  micrograph  studies  indicated 
that  the  same  size  snd  shape  crystal  existed  und^r  the 
surface  of  the  bodies.   The  composition  A-14 
(BaO-Ti02-MgSn03)  had  an  aging  rate  greater  chMi  10% 
per  decade  of  time  between  1  and  100  hr,  which  \^Bs 
more  than  double  that  of  commercial  BaTiOa.   Tlit 
aging  rate  diminished  slowly  st  the  end  of  100  hrl  at 
which  time  the  dielectric  constant  of  the  materia)  had 
•ged  23%.  (See  also  PB  163  672) 
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DESCRIPTORS:  •Fuzes  (Ordnance),  •Radio  proicimity 
fuzes,  Ceramic  capacitors,  •Capacitors.  •Dielectrics, 
•Ceramic  materials,  •CrysMl  structure,  •Barijifn  com- 
pounds, •Titanates,  •Aging  (Materials).  Heat 
treatment . 

Data  at  the  end  of  200  hours  indicate  that  both  overflred 
and  underfired  pure  barium  titanate  have  aging  rates 
which  are  greater  than  the  aging  rate  of  correally  fired 
material.  Pure  barium  titanate  fired  to  completja 
denseness  aged  3%  at  the  end  at  200  hours,  the  ^r- 
fiied  5%,  and  the  underfired  4%.   Rapid  firing  tech- 
nique, used  in  an  anempt  to  control  and  vary  crystal 
size,  have  produced  fired  samples  of  commercial 
barium  titanate  which  have  aging  rates  as  low  as  the 
correctly  fired  pure  barium  titanate.   At  the  present 
time,  one  sample  has  been  made  which  aged  only  2%  at 
the  end  of  200  hours,  while  others,  fired  on  difljerem 


schedules  are  within  the  range  of  3  to  7%.  An  aging 
value  of  12%  at  the  end  of  200  hours  can  be  expeaed 
from  commercial  barium  titanate  fired  in  the  normal 
manner.    (See  also  FB  16S  674) 
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DESCRIPTORS:  •Fuzes  (Ordnance),  •Radio  proximity 
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compounds,  •Tiunates,  •Aging  (Materials),  Heat 
treatment . 

Temperature  cycling  was  conducted  on  T-154-B 
(Bl2(Sn03)3-Ba  TiOs)  and  T-153-M  (commercUl 
BaTi03)  calcines  below  and  above  the  Curie  tempera- 
ture. The  cycling  had  no  significant  effect  on  the  rate  of 
aging  at  the  end  of  1000  hr.   Samples  of  CP-grade 
BaTlOs  were  underfired  at  2340*'F,  correctly  fired  at 
23720F,  and  overflred  at  2410°  and  2430OF  ior  30  min 
at  a  rate  of  500°P/hT.  At  the  end  of  1000  hr,  the  sam- 
ples had  aged  between  3  and  5  1/2%.  The  underfired 
and  overflred  samples  had  the  highest  aging  values. 
X-ray  data  at  room  temperature  indicated  that  T-154-B 
is  cubic  and  T- 154-6  (both  compositions  are  of 
Bl2(Sn03)3-BaTi03)  is  noncubic.   Electron  micrograph 
pictures  showed  no  significant  difference  between  the 
crystal  size  of  the  compositions  (1/4  to  2m)-   At  the  end 
of  1000  hr,  rapid-fired  samples  of  commercial  BaTiOs 
hekl  at  13750C  for  2  to  10  min  were  aged  from  3  to  10%. 
At  the  end  of  200  hr  of  rapid  firing,  the  aging  curves 
for  samples  of  BaTiOs  held  at  1375<3C  for  2  to  60  min 
follcmred  that  obtained  on  material  fired  in  the  con- 
ventional manner.   At  the  end  of  500  hr,  rapid-fired 
samples  of  T- 154-6  had  a  spread  of  7  to  9%  as  com- 
pared to  5%  for  convendonally  fired  nnaterial.  (See 
alsoPB  163  670) 
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I^SCRIPTORS:  •Fuzes  (Ordnance),  •Radio  proodmlty 
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Samples  of  Body  T-153-M  have  been  fired  at  the  various 
schedules:  These  have  been  silvered  and  aging  meas- 
urements started.   Ccnnposltions  of  T-153-M  contain- 
ing less  than  0.  5%  impurity  additions  have  been  pre- 
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pared  ualng  menty-<our  different  impurity  materials. 
These  have  been  fired,  silvered  and  aging  measure- 
ments started  on  them.   Compositions  with  different 
iron  contents  have  been  prepared,  fired,  silvered  and 
agii^  meaaurements  started.    At  the  end  erf  four  hun- 
dred hours  there  does  not  seem  to  be  any  significant 
difference  in  the  aging  with  respect  to  iron  content, 
(See  also  FB  163  673) 
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•Ceramic  materials,  •Crystal  struaure,  •Barium 
compounds.  •Tiunates,  •Stannates.  •Aging  (MaterUls), 
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Data  at  the  end  of  540  hours  indicate  that  a  slow  firing 
cycle  is  beneficial  in  reducing  the  aging  o£T-l53-M. 
Soaking  time  at  maturing  temperature,  or  aaual 
nMturlng  temperature  appear  to  have  little  effect  on  the 
aging.  There  was  no  apparent  effect  on  the  aging  d 
T-1S3-M  by  additioas  of  small  amounts  of  single 
impurity  additioas  at  the  end  of  700  hours.  At  the  end 
of  1000  hours  there  is  no  apparent  efffect  en  the  aging  of 
T-  153-M  by  varyii^  the  iron  content  approximately  50;^ 
of  normal  amount.  At  the  end  of  1000  hours  there  was 
no  slgniflcaBt  difference  in  the  aging  of  pure  barium 
titanate  and  a  50  -  SO  mixture  of  pure  and  commercial 
barium  titanate.  There  was  no  significant  difference  in 
the  aging  of  T-153  made  with  pure  barium  titanate  or 
the  SO  -  50  mixture.  Bismuth  stannate  composition  can 
be  made  from  pure  raw  materials.  It  has  not  been 
poaslble  to  form  T- 153-M  in  the  test  forms  by  extrusion 
or  casting.  At  the  end  of  384  hours  samples  fired  to 
maturity  at  temperatures  from  2100OF  at  2300°F  shew 
little  or  no  aging.  At  the  end  of  336  hours  of  aging 
there  does  not  seem  to  be  any  significant  difference  in 
the  aging  due  to  silver  schedules  or  type  of  silver. 
(See  also  PB  163  668) 
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AD-41  899 

DESCRIPTORS:  •Fuzes  (Ordnance),  •Radio  prcotimity 
fuzes,  Ceramic  capacitors,  •Capacitors,  •Dielectrics, 
•Ceramic  materials.  •Crysul  structure,  Mlcrostruc- 
turc,  •Barium  compouids,  "Titanates,  Additives, 
•Titanium  compounds.  Oxides,  'Aging  (Materials), 
Heat  treatment.  Calcination. 


Natural  and  lapped  surfaces  of  pure  barium  titanate 
samples  were  prepared  and  Investigated.    Electron 
micrograph  studies  reveal  that  both  surfaces  are 
nearly  Identical.  The  possibility  of  subilinng  barium 
tiunate  in  the  cubic  form  by  using  stabilized 
zirconium  oxide  additions  was  investigated.   The  T-154 
calcines  containing  molar  f  alios  of  .  95  to 
1.05  BaO:lTi02  have  been  investigated  and  the  results 
indicate  that  the  BaO-Ti02  ratio  has  very  little 
influence  on  the  T/C  and  aging  characteristics.  (See 
also  PB  163  675) 


PB  163  654      OTS  $1.60 

Antenna  Lab. .  Ohio  State  U.  Research  Fcandation. 

Columbus. 
ON  THE  RANGE  EFFECT  IN  RADAR  ECHO  MEAS- 
UREMENT. Rept.  on  Measurements  of  Reflection 
Characteristics,  by  P.  B.  Moranda  and  Doiiald  R. 
Rhodes.   15  Apr  54.  declassified  4  Sep  57,  12p  Srefs 
Contraa  AF  18(600)19 
Engineering  rept.  475-9;  AD- 35  735 

DESCRIPTORS:  •Radar  signals.  Radar  reflections. 
Ranges  (Distances),  •Airplane  models.  Cylindrical 
bodies,  •Radar  echo  areas. 

While  the  echo  area  associated  with  broadside  aspeas 
changes  radically  with  range,  the  median  (when  this 
statistic  is  taken  over  a  IQO  interval  centered  at  broad- 
side) is  relatively  insensitive  to  changes  in  range. 
When  the  range  of  aspeas  is  confined  to  a  shorter 
interval  all  percentile  values  are  range  sensitive.  An 
indication  of  the  range  effea  over  a  6^  Interval  is 
evident  from  the  percentile  distribution.   Measurements 
made  on  a  large  cylinder  show  excellent  agreement  with 
the  physical  optics  theory  used  to  make  the  calculations 
on  which  the  above  conclusions  are  based.  (Author) 


PB  163  310      OTS  $3.60 

Electronics  Research  Lah. ,  U.  of  California, 

Berkeley. 
OPTIMAL  CONTRO-  AND  THE  CALCULUS  OF 
VARIATIONS,  by  A.  Larsen.   26  Jul  62,  33p  lOrefs 
Grant  no.  G-9106 
lER  series  no.  60,  issue  no.  462 

MSCRIPTORS:  Optimalizatlon,  •Control  theory. 
Control  systems,  •Calculus  of  variations. 
Inequalities. 

This  report,  chiefly  tutorial  in  nature,  preseats  an 
elementary  but  self-contained  treatment  of  that  part  of 
the  tlieory  of  the  classical  Bolza  problem  of  the  calculus 
at  variations  necessary  for  deriving  Pontryagin's  maxi- 
mum principle.   The  maximum  principle  derivation  is 
included,  with  inequality  constraints  treated  by  the 
method  of  Valentine.  (Author) 

PB  163  311      OTS  $6.60 

Elearonics  Research  Lab. ,  U.  of  California. 

Berkeley. 
A  SYNOPSIS  OF  OPTIMAL  CONTROL  THEORY,  by 
R.  E.  Mortensen.   14  Nov  62.  60p  l6refs 
Gram  G-15965 
lER  series  no.  60,  Issue  no.  487 


DESCRIFTORS:  Optimalizatlon,  •Control  theoryj 
Control  systems.  Equations  of  motion.  Calculu}  at 
variations.  Differential  equations.  Partial  differSitlal 
equations.  Transformations  (Mathematics). 

The  purpose  of  this  report  is  to  survey,  more  or  jess 
from  an  engineering  point  of  view,  certain  topics  Irom 
classical  analysis  and  mechanics,  in  order  to  attempt 
to  provide  a  background  for  reading  modern  literature 
in  the  field  of  optimal  control  theory.   The  topics  men- 
tioned at  least  briefly  are:  the  Euler -Lagrange  differen- 
tial equatloas  from  the  calculus  of  variations;  Hatall- 
ton's  differential  equations;  the  fitting  of  end  point  or 
boundary  conditions  to  these  equations;  changes  of 
variable  and  the  use  of  Poisson  and  Lagrange  bra^rkets; 
Cauchys  result  concerning  the  characteristics  of  first' 
order  partial  differential  equations;  Pfaff's  problem  of 
differential  forms;  Lie's  theory  of  contaa  transforma- 
tions; the  transformation  theory  of  conservative 
dynamic  systems;  and  the  Hamilton-Jacobi  equation. 
Ceruln  relationships  of  these  topics  to  the  modem 
developments  known  as  Pontryagin's  maximum  principle 
and  BeUn«n's  dynamic  programming  are  pointed  out. 
(Author) 
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PB  163  350      OTS  $5.60 

Unden  Labs. ,  Inc. ,  State  College,  Pa. 
HIGH  TEMPERATURE  CERAMIC  DIELECTRICS 
Quarterly  rept.  no.  2  by  W.  R.  Buessero  and  P. 
Marshall,  Jr.    15  Oct  60,  59p  7refs 
Contract  DA  36 -039 -sc -7891 2,  continuation  of  Goiiract 
DA  36 -039- sc- 75036 
Rept.  no.  8;  AD- 247  289 

pESCRIPTORS:  •Ceramic  materials,  •Dlelectrlci 
Barium  compounds,  •Titanates,  •Aluminum  com 
pounds.  Oxides.  •Fluorlnatlon,  Heat  treatment. 
Mechanical  properties.  Hardness,  Stability,  DegrUda 
tion.  Theory,  Electrical  properties.  Resistance 
(Electrical),  Dielectric  properties.  Ferroelectric 
materials,  •Tantalum  compounds. 

The  present  report  contains  data  on  two  processej 
which  are  of  practical  interest.  The  first  one  is  d  i ' 
fluorination  of  BaTiOj  bodies  in  a  continuous  firlnj 
operation  (tunnel  kiln).  The  data  can  be  used  to  c(5i»- 
pute  the  fluorine  loss  in  the  furnace  as  a  function  dt 
time  and  to  devise  a  continuous  reconditioning  schjjule 
to  maintain  optimum  quality  of  the  fired  bodies.  The 
second  process  concerns  the  HF-treatment  of  Al-Q, 
todies  (dense  micromodules).  In  a  practical  appfiqition 
this  process  would  allow  easy  grinding  of  AItO^  to 
close  tolerances.  The  discussion  c*  the  experimen  il 
results  includes  a  detailed  analysis  of  the  electrical 
data  of  the  fluorlnated  bodies  and  of  bodies  with 
Ta203-addltlons.  (See  also  PB  162  558) 

PB  163  351       OTS  $6.60 

Linden  Labs. ,  Inc. ,  State  College,  Pa. 
HIGH  TEMPERATURE  CERAMIC  DIELECTRICS. 
Quarterly  rept.  no.  3,by  W.  R.  Buessem  and  P.  A. 
Marshall.  Jr.    15  Jan  6l.  61  p 
Contract  DA  36-039-8C-78912 
Rept.  no.  9;  AD- 232  687 


DESCRIPTORS:  •Ceramic  materials,  •Dielectrics 
Barium  compounds,  •Tiunates,  •Aluminum  com- 
pounds, •Tantalium  compounds.  Oxides,  •Lead  com- 
pounds, •Zircooates,  •Fluorination,  Heat  treatment. 
Mechanical  properties.  Stability,  Degradation,  Electrl- 
cal  properties.  Resistance  (Electrical).  Dielectric 
properties.  Semiconductors,  Ferroelectric  materials. 

Experiments  on  continuous  fluorination  of  BaT103- 
bodies  in  a  tunnel  kiln  are  described,  involving  recon- 
ditioning of  the  kiln  in  several  hour  Intervals  during  the 
flrlng  operation.   The  mechanical  and  dielectric  proper- 
1^1^     f"""^  ^""^^'^  *"'*  subsequently  heat  treated 
AlAJJ-micromodules  were  investigated.    The  H20-con- 
lent  of  the  atmosphere  during  the  heat  treatment  had 
little  effect  on  the  final  properties  and  the  main  factor 
".If  ■.'°''*,"^  *"**  improving  the  initial  low  losses  is  a 
sufficiently  high  temperature,  (greater  than  1500  C). 
Fluorine  treatment  of  lead  zirconate-lead  titanate 
bodies  at  temperatures  of  1000  and  1050  C  produced 
substantial  Improvement  of  the  high  temperature  re- 

!ifh  5'^T^.'^^'^"''*"^^  ^^'■^  '"^'^  "^  '^  BaTi03  bodies 
with  Ta205  and  extra  BaO-addltlons,  this  time  on  Pt  to 
avoid  reaction  with  Zr02.   The  boundary  between  the 
«"L?^f '*!!!/*"«*'  <*'*'*  '»*^^«>  "-^  ^he  insulating 

/! T.^  wc^  ^*^^^  '^P^"^«  «''°"8'y  o"  temperature. 
(Author)  (See  also  PB  163  350) 

PB  163  313      OTS  $9.60 

Microwave  Lab. ,  Stanford  U. ,  Calif 
DESIGN  AND  CONSTRUCTION  OF  A  50-67  kMc/s 
CYCLOTRON  RESONANCE  BACKWARD-WAVE 
OSCILLATOR.  Technical  rept.  by  William  Bruce 
Undsay.   Jul  62,  116p  34refs 
Grant  NSF- 15011 
M.L.  rept.  no.  925 

CeSCRIPTORS:  *Microwave  equipment.  •Cyclotron 
resonance  phenomena,  Microwave  oscillators    •Back- 
ward-wave oscillators.  Design,  Construction,' 
Magnets,  M«>etic  fields.  •Electron  guns.  •Wave- 
guides. Mandrels.  Waveguide  couplers.  Wavejmlde 
wi<ldow8,  •Bonding,  Meuls.  Ceramics. 

InW^s  device  tiiaveUng-wave  interaction  takes  place 
between  the  transverse  electromagnetic  fields  of  a  fast 
w^ve  in  an  unloaded  waveguide  and  a  heUcal  electron 
beam  which  routes  at  the  cyclotron  frequency  of  the 
longitudinal  magnetic  field.  The  radio  frequency  gen- 
erated is  very  nearly  equal  to  the  cyclotron  frequency 
Difficulties  associated  with  periodic  circuits  which 
limit  ordinary  traveling-wave  tube  operation  at  milli- 
meter wavelengths  are  eliminated,  but  special  prob- 
lems arise  in  conneaion  with  beam  injeaion  and  space- 
charge  control.  The  theory  of  operation  is  reviewed 
and  the  design  of  a  50-67  Wvlc/s  1  watt  cw  oscillator 'is 
worked  out  in  detail.   Descriptions  of  the  fabrication 
and  performance  of  the  components  are  presented. 
All  of  the  design  objealves  involving  components 
within  the  vacuum  envelope  af^jear  to  have  been 
achieved.   Full-scale  operation  of  the  device  is 
expeaed,  after  modification  of  the  external  magnetic 
field.  (Author) 
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OTS  SB-447.  Rtnriaed     $0. 10 

Office  o<  Tedmical  Scivicea,  DefJC  oT  Commerce, 

Waahlngtoo,  D.  C 
FUEL  CELLS.  Aug  63.  I7p  JtMrefs 
OTS  Selective  BibUography  SB-447,  rev. 

OTSCRIPTORS:  •Batteries  and  components,  •Energy 
conversion.  •Fuel  cells,  •BibUographies 

Lists  304  reports  and  timnsUtions  added  to  the  OTS  col- 
-^      lection  during  the  period  1958  through  August  1963. 
Covers  research  on  fuel  ceU  materials,  fuel  cell  bat - 
teries,  gaseous  fuel  cells,  Uquid  metal  fuel  cells,  bio- 
chemical fuel  ceUs,  redox  fuel  ceUs,  hydrocarbon  fuel 
cells,  fuel  ceU  catalysts  and  other  fuel  cells  and  re- 
lated technology.  (Author) 


PB  163  465  OTS  $1.  Itf 

Pittsburgh  U. ,  Pa,  .        • 

RARE  E>5lTH  CHALCOGE^aDES.  Technical  progress 
rept. ,  15  Nov  59-15  Jan  60.  by  August  R.  Freda. 
30  Jan  60,  2p 
Contract  NObs-77068 

DESCRIPTORS:    •Semiconductor  devices,  •Thwiario- 
electric  generators.  •Rare  eardi  compounds,  •Oial- 
cogcns,  •Cerium  compounds,  •Oxides.  Impurities, 
•Selenium.  Electrical  properties.  Resistance 
(Electrical). 

The  electrical  reelstivldes  at  die  undoped  and  selenium 
doped  sintered  compacts  at  cerlc  oxide  (Ce02)  were 
re-evaluated.  The  resistance  of  the  undoped  compact 
was  found  to  be  in  excess  of  500  megohms,  the  Umit  of 
the  bridge.  The  compact  ol  CtOi  which  was  heated  in  a 
vacuum  wi*  selenium  metal  also  exhibited  a  resistance 
of  greater  than  500  megohms.   These  extreme  re- 
sistances seemed  to  give  credence  to  the  assumption 
that  the  compacts  contained  microscopic  cracks  due  to 
their  sensitivity  to  thermal  shock.   The  results  of  diese 
experiments  indicate  that  cerlc  oxide  as  prepared  by 
this  method  is  not  suitable  as  a  thermoelectric  gener- 
ating material.  (See  also  PB  160  577) 

PB  163  464  OTS  $1. 10 

R^S^SSto'cSLcCXJENIDES.  Technical  progress 
rept. ,  1  May- 1  Aug  60,  by  August  R.  Freda. 
30  Jul  60,  6p 
Contract  NObs-77068 

DESCRIPTORS:    •Semiconductor  devices.  •Thwrno- 
"  Th  compounds,  •Qu"- 

»Sulfide8.  Synthesis 


PB  163  463  onrs  $1. 10 

Pittsburgh,  U. ,  Pa. 
RARE  EARTH  CHALCOGENIDES.   Technical  progress 
rept. ,  1  Dec  60-28  Feb  61.  by  August  R.  Freda. 
10  Mar  61,  2p 
Contract  NObB-77068 

DESCRIPTORS:    •Semiconductor  devices,  •Thermo- 
electric generators,  •Rare  earth  compounds. 
•Chalcogens,  •Oxides,  •Sulfides,  Synthesis  (Chemistry), 
X-rey  diffraction  analysis. 

The  sesquisulfide  of  cerium  has  been  difficult  to 
syndiesize.   One  of  the  major  problems  results  in  die 
Isolation  of  die  initial  compound.  Ce02,  and  die  final 
product  from  extraneous  oxides  obtained  from  temper- 
atures recommended  for  die  conversion  o<  Ce02  » 
CejSs  (750-850OQ.   (See  also  AD- 266  097) 

SCTM- 128-62(14)  OTS  $1.60  ,^ 

Sandia  Corp. ,  Albuquerque,  N.  Mex. 
AN  EXPERIMENTAL  COMPARISON  OF  HARD  LIMIT- 
ING VERSUS  AGC  IN  BINARY  FREQUENCY- SHIFT 
RECEIVERS,  by  Charles  S.  Williams.  June  62,  I2p 
Contract  AT(29- 1)789 


PB  163  499     OTS  $1. 10 

Stanford  Research  Inst. ,  Menlo  Park,  Calif. 
THERMOELECTRIC  MATERIALS.  Bi-monthly  progress 
rept.  no.  19.  1  Mar-1  May  62.  by  J.  W.  Johnson. 
16  May  62,  3p 
Contract  NObs- 77017 
SRI  Pro),  no.  SU-2681 

DESCRIPTORS:  •Semiconductor  devices ,  Thermo- 
electric generators ,  Materials ,  •Bismuth  compounds , 
•Copper  compounds ,  •Sulfides,  •Tellurides.  Electrical 
properties 

Efforts  were  continued  to  determine  the  Seebeck  coef- 
ficient of  the  system  bismuth  metal -bismuth  sulfide  as  a 
function  of  sulfur  pressure.  Although  the  test  was  not 
successful  it  demonstrated  diai  an  increase  in  sulfur 
content  does  improve  the  Seebeck  coefficient  and  con- 
firmed previous  observations  that  bismuth  sulfide  is  an 
n-type  liquid.  (See  also  re  160  976) 


electric  generators.  •Rare  earth  compounds.  •Chal- 
cogens. •Cerium  compounds.  •Sulfides.  Synt 
Semistry),  •Impurities,  X-ray  diffraction  analysis. 

The  prxjblem  of  developing  a  suitable  diermoelectrlc 
Dowo-  generating  material  has  been  approached  in  two 
SS^  ^^firsTls  an  attempt  to  d(^  Ce02  widi  any  o< 

a  number  of  elements  or  compounds  in  order  to  de- 
crease die  resistivity  to  a  reasonable  value.   A 
second  mediod  is  utilizing  die  rare  earth  ^cogenide, 
Ce^S^  which  is  a  known  semiconductor.    Since  the 
Duritv^ o<  C©7S»  procured  elsewhere  was  not  satls- 
SSSy?  tf?8?ndie8is  of  CezSa  was  undertaken 
Several  unavoidable  difficulties  were  encountered  in 

the  mediod  of  syndiesis  -^'JIJ" ^'Z^Z'^^Z  465) 
a  different  mediod  is  being  tried.  (See  also  PB  163  465)^ 


re  163  500    orrs$i.io 

Stanford  Research  Inst. .  Menlo  Park,  CaUf . 
THERMOELECTRIC  MATERIALS.  Bi-monthly  progress 
rept.  no.  23,  l  Nov-62-1  Jan  63.  by  J.  W.  Johnson. 
16  Jan  63,  3p 
Contract  NObs -7701 7 
SRI  Proj.  no.  SU-2681 

DESCRIPTORS:  •Semiconductor  devices ,  •Thermo- 
electric generators .  Materials,  •Bismuth  compounds, 
•Sulfides .  Electrical  properties 

Attempts  to  measure  the  resistivity  of  bismuth  metal  as 
a  function  of  temperature  from  300  to  750PC  have  re- 
sulted in  resistivities  about  I  percent  higher  than  those 
reported  in  the  literature.  (See  also  re  163  499) 
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re  163  505      0TS$1.10 

Titanium  AUoy  Mfg.  Div. ,  National  Lead  Co. 

Niagara  FaUs,  N.  Y. 
THERMOELECTRIC  MATERIALS.  Bi-monthly  (xrogress 
rept .  no.  13.  1  Jan-28  Feb  62.  15  Mar  62.  9p 
Contract  NObs -78326 

DESCRIPTORS:  •Semiconductor  devices ,  •Thei  ■  no- 
electric  generators ,  •Ceramic  materials ,  •TitWiiura 
compounds  ,  •Zirconium  compounds ,  •Cerium 
compounds .  Lithium  compounds ,  Yttrium  compounds , 
Dioxides .  Oxides  .  Chromates  ,  SiUcates  ,  Preparation, 
Sintering.  Dehydration,  •Material  forming,  Electrical 
properties 


This  report  covers  preparation  of  ceramic  test)  speci- 
mens ,  by  both  customary  and  unconventional  methods  , 
and  preparation  of  materials  .  Extension  of  the  scale  of 
measurements  to  larger  values  o<  electrical  raaistivlty 
has  been  made  in  order  to  evaluate  more  completely 
those  modified  materials  discussed  previously    (See 
also  AD- 278  452) 


re  163  506     OTS  $1.60 

Titanium  AUoy  Mfg.  Div. .  National  Lead  Co 

Niagara  Falls,  N.  Y. 
THERMOELECTRIC  MATERIALS.  Bi-monthly  progress 
rept.  no.  14.  1  Mar-30Apr  62.  15  May  62.  ll* 
Contract  NObs -78326  1 

DESCRIPTORS:  •Semiconductor  devices ,  •Th«|tmo- 
electric  generators.  •Ceramic  materials,  •Titanium 
compounds .  •Cerium  compounds  ,  •Lithium  coQipounds . 
•Zirconium  compounds ,  •Lead  compounds  ,  Oxides , 
Dioxides,  Tltanates.  Niobaies.  Preparation,  Sintering. 
•Material  forming.  •Lanthanum  compounds. 
Chromates .  Electrical  properties 


room  temperature,  of  ca.  10  mlcroohm-cm*.   An 
apparatus  for  testing  the  behavior  d  thermoelectric 
materials  under  severe  temperature  gradients,  and  on 
temperature  cycling,  la  being  constructed.   A  number 
of  thermoelectric  materials  are  being  made  by  dif- 
ferent metallurgical  techniques,  primarily  hot-press- 
^  ing,  in  order  to  evaluate  the  behavior  of  materials 
under  operating  conditions  as  a  function  of  their  Initial 
mechanical  properties. 

re  163  509      OTS  $1. 10 

TYCO  Laba. ,  Inc. ,  Waltham,  Mass. 
POWER  DENSE  THERMOELECTRIC  MODULE. 
Monthly  letter-type  progress  rept.  no.  2,  3  Aug- 
2  Sep  61.  by  A.  L  Mlavsky.   11  Sep  61.  4p 
Contract  NObe-86015 

DESCRIPTORS:  •Semiconductor  devices,  •Thermo- 
electricity, Materials,  •Lead  compounda,  •Tellurides, 
Thermal  stresses.  Test  methods,  •Material  forming. 
Hot-working. 

A  schematic  drawing  shows  an  apparatus  which  has 
been  built  for  the  themoal  testing  of  themaoelectric 
samples.   A  radiant  source  is  used  to  heat  one  face  of 
a  sample,  the  other  face  of  which  is  mounted  on  a  water- 
cooled  pedestal  using  silver  paste.  Hie  pedestal  is 
hermetically  enclosed  in  a  pyrex  vessel  which  is  pro- 
vided with  a  plane  window,  and  with  means  for  evacu- 
ating and  backfilling  with  inert  gas.   Several  sami^s 
of  alloy  #104  (a  cast  P-type  PbTe-based  alloy^  have  been 
used  to  test  the  apparatua.  Hot  end  temperatures  of 
600^,  and  thermal  gradients  of  about  SOO^C  over 
3/16"  (ca.  \<XXPC/cm)  have  been  achieved  uaing  1/4" 
square  section  samples.   Some  initial  expertmenta  have 
been  performed  on  hot-pressing  0. 03  mole  %  PbU- 
dopedPbTe.  (See  alw)  re  163  506) 


I'his  report  covers  preparation  of  ceramic  te^t  speci- 
mens and  electrical  screening  measurements  on  some 
earlier  preparations  .  Manual  measurement  of  materials 
with  resistivities  greater  than  the  previous  upper  limit 
of  5  ohm-cm  has  been  initiated  but  no  final  da^  yet 
obuined.  (See  also  re  163  505) 


re  163  508      OTS  $1.10 

TYCO  Labs. ,  Inc. ,  Waltham,  Mass. 
POWER  DENSE  THERMOELECTRIC  MODUjfi. 
Monthly  letter-type  progress  rept.  no.  1,  3  J^l- 
2  Aug  61,  by  A.  I.  Mlavsky.   8  Aug  61,  2p 
Contract  NObe-86015 

DESCRIPTORS:  •Semiconductor  devices,  •THtrmo- 
electrlcliy.  Materials.  Lead  compounds.  TelUirides. 
•Bonding.  Thermal  stresses.  Material  forming. 

An  apparatus  has  been  constructed  for  diffusion-bonding 
thermoelectric  materials  to  electrodes  under  carefully 
controlled  conditions  of  temperature,  atmosphere,  and 
pressure.    A  small  number  of  N-type  PbTe  thermoele- 
ments (M.  M.  M.  cold-pressed  and  aintered)  tave  been 
successfully  bonded  to  Arroco  iron  end  caps.    All  the 
bonds  made  have  shown  perfect  interfaces,  and  uni- 
formly low  values  of  contsct  resisunce,  measured  at 


re  163  510    onrs  $1.10 

TYCO  Laba.,  Inc.,  Waltham,  Mass. 
POWER  DENSE  THERMOELECTRIC  MODULE. 
Monthly  letter-type  progress  rept.  no.  3,  3  Sep- 
3  Oct  61,  by  A.  L  Mlavsky.   15  Oct  61,  6p 
Contract  NObe-86015 

DESCRIPTORS:  •Semiconductor  devices,  •Thermo- 
electricity, Materials,  •Lead  compounds,  •Antinwny 
compounds,  •Tellurides,  •Material  forming.  Casting, 
Ultrasonic  radiation,  •Bonding. 

Several  samples  of  cold  pressed  and  sintered  PbTe, 
both  N-andP-type,  and  of  aUoy  #71-2  (N-type)  have  been 
tested.   Some  of  the  test  results  are  tabulated.  The 
grain  structure  of  cast  lead  telluride  is  invariably 
columnar,  giving  rise  to  poor  mechanical  properties. 
In  order  to  prepare  stronger  material,  attempts  were 
made  to  refine  the  grain  size  and  configuration  by  ultra - 
sonlcally  agitating  the  liquid  PbTe  as  It  cooled  through 
the  solidus.   biitial  results  were  encouraging,  although 
the  structures  obtained  were  not  ideal  since  die  grain 
size  was  still  larger  Since  the  solid  stste  diffusion- 
bonding  technique  used  for  N-type  lead  telluride  is  un- 
satisfactory for  P-type  lead  telluride,  work  haa  been 
initiated  to  investigate  alternative  bonding  methods. 
The  metliod  under  investigation  at  this  time  involves  the 
use  of  an  intermediate  bonding  agent  between  the  elec- 
trode material,  iron  and  the  P-type  lead  telluride.  The 
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inter medUte  layer  haa  been  choaen  from  P-type  aemi- 
meula  tn  the  ejiementai  or  compound  form,  such  as 
antimony  and  Sb2Te3.   Early  resulta  at  this  investiga- 
tion indicate  some  promise  at  a  useful  technique. 
(See  also  PB  163  509) 


PB  163  511       OTS  $1.10 

TYCO  Labs..  Inc..  Waltham.  Maas. 
POWER  DENSE  THERMOELECTRIC  MODULE. 
Moothly  letter-type  progress  rept.  no.  4,  7  Oct- 

6  Nov  61.  by  A.  L  MUvsky.   15  Nov  61.  6p 
Contract  NObs-86015 

DESCRIPTORS:  'Semiconductor  devices.  •Thermo- 
elearicity,  'Bonding,  'Iron,  'Lead  compounds.  Tin 
compounda,  'Germanium  compounds,  'Antimony  com- 
pounda,  'Tellurides.  Thermal  stresses. 

A  diffusion  bonding  technique  has  been  employed  for  the 
bonding  of  N-type  lead  telluride  to  Armco  iron.  Both 
commercially  available  extruded,  and  cold  pressed  and 
sintered,  lead  telluride  have  been  investigated.  The 
mechanical  strength  at  tfaeae  bonds  haa  not  been  deter- 
mined; however,  they  have  been  found  to  withatand 
aevere  thermal  shock.  The  applicability  at  various 
intermediate  materials  to  the  bonding  of  p-type  lead 
telluride  to  Armco  iron  has  been  investigated.  The 
p-type  semimetal  compounds  investigated 
were  SnTe,  GeTe  and  Sb2Te3.  The  bonds  be- 
tween PbTe  and  Sb2Te3  or  SriTe  were  also  investi- 
gated.  Because  of  tiie  excelleiK  properties  exhibited  by 
the  Pe-SnTe  and  SnTe-PbTe  bonds,  a  study  was 
initiated  to  determine  the  stability  at  these  bonds  at 
500^0.   Some  preliminary  tests  on  bonded  N-type 
thermoelements  have  been  performed.   Several  bonded 
N-type  elements  have  been  subjected  to  temperature 
gradienta  in  excess  of  lOOOPC/cm  for  periods  up  to 

7  hours.  No  apparent  degradation  in  mechanical  or 
thermoelectyic  properties  has  yet  been  observed. 
(See  also  PB  163  510) 


PB  163  512      GTS  $1. 10 

TYCO  Labs. .  Inc. .  Waltham,  Maaa. 
POWER  DENSE  THERMOELECTRIC  MODULE. 
Monthly  letter -type  progress  rept.  no.  5.  7  Nov- 
8  Dec  61,  by  A.  L  Mlavaky.   15  Dec  61.  6p 
Contract  NOI>a-S6015 

DESCRIPTORSc  'Semiconductor  devices,  'Thermo- 
electricity. 'Bonding,  'Iron,  'Lead  compounda,  *Tin 
compounda,  'Tellurides.  Thermal  stresses. 

Seventeen  samples  d  N-type  PbTe  have  been  bonded  to 
Armco  iron  electrodea.  bi  almost  all  cases  the  bonds 
have  been  found  to  be  mechanically  and  metallurgically 
sound.  Continued  life  tests  of  the  SnTe-PbTe  couples 
coocluaively  demonstrated  that  no  change  in  mechanical 
strength  or  electrical  contact  resistance  occur  after 
120  hours  at  535^   Since  these  materials  retained 
their  baaic  chemical  Integrity  under  operating  condi- 
tlona,  work  waa  initiated  to  produce  and  test  Armco 
Fe -SnTe -PbTe  thermoelements.  The  most  successful 
procedure  to  date  for  elimination  of  porosity  has  been 
to  jiroduce  the  bond  by  direct  fusion  of  a  solid  SnTe 
slice  between  the  Fe  electrode  and  the  PbTe  bar. 
Resulta  are  given  at  several  hours  of  static  thermal 
gradient  testing  oo  both  bonded  and  unbonded  samples 
of  N-type  PbTe.    (See  also  PB  163  511) 


PB  163  466  OTS  $1.60 

Westinghouse  Electric  Corp. ,  Pittsburgh,  Pa. 
FIVE  KILOWATT  THERMC«LECTRIC  GENERATOR. 
Bimonthly  progress  letter  no.  4,  by  S.  J.  Angello^ 
12  Nov  59,   lip.  Irefs 
Contract  NObs- 77093 

DESCRIPTORS:    'Semiconductor  devices,  Thern»- 
electrlc  generators.  Design,  'Germanium  compounds, 
•Bismuth  compounds,  •Tellurides,  •Thermocouples, 
Geometry,  Tests,  •Burners. 

In  an  attempt  to  make  possible  an  ultra  compact  SKW 
thermoelectric  generator,  the  goal  for  heat  flux  density 
has  been  raised  to  SO  watts/ sq.  in.  At  the  present 
time,  it  is  difficult  to  determine  whether  or  not  this 
flux  density  can  be  achieved  with  available  burner 
systems.  A  new  material  is  being  considered  for  use 
with  the  P  leg  of  the  thermoelement  assembly.  It  is 
GeBlTe  and  is  designed  to  function  in  the  temperatxure 
range  of  approximately  330OC  to  550^0 .   An  analytical 
program  has  been  underway  to  determine  the  moat 
suitable  method  of  treating  the  various  factors  of 
importance  in  the  design  of  the  thermocouple  and  pre- 
liminary computations  have  been  completed  on  typical 
coiqple  geometries  that  might  be  used.   A  brief  report 
on  die  preliminary  results  of  this  analytical  program 
is  included.   A  life  testing  program  of  the  thermo- 
element assemblies  has  been  Initiated  to  determine 
the  changes  resulting  from  sustained  operation.  The 
three  burner  types  that  are  still  being  tested  and  eval- 
uated are  the  low  air  pressure  oil  atomizing  type,  the 
micro  porous  gas  type  infrared  generator,  and  the 
metal  screen  gas  burning  infrared  generator. 
(See  also  PB  162  042) 


Ordnance,  Miuiles,  and  Satellite  Vehicle 


NASA  N63-12539      OTS  $3.60 

Ames  Research  Center,  National  Aeronautics  and 
Space  Administration.  Moffett  Field.  Calif. 
THEORETICAL  INVESTIGATIC»4  GP  THE  PER- 
FORMANCE OF  PROPORTIONAL  NAVIGATION 
GUIDANCE  SYCTEMS: EFFECT  OF  METHOD  OF 

posrrroNiNG  the  radar  ai^enna  on  the 

SPEED  OF  RESPCWSE,  by  Marvin  Abramovitz. 
13  Aug  52,  declassified  14  Sep  62.    34p  Srefs 
Research  memo.   RM  A52E27 


NASA  N63-19606  OTS   $1.00 

Plight  Research  Center,  National  Aeronautics  and 

Space  Adminiacratioo,  Edwards,  Calif. 
HANDUNG  qualities  and  TRAJECTORY  REQUIRE- 
MEhTTS  FOR  TERMINAL  LUNAR  LANDING,   AS 
DETERMINED  FROM  ANALOG  SIMULATION,  by 
Gene  J.  Matranga  and  Harold  P.  Washington. 
Aug  63.   34p  lOrefs 
(NASA  TND-1921) 
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NASA  N63- 19950      OTS  $2.60 


Jet  Propulsion  Lab.,  Calif.  Inst,  of  Tech.,  Pasadena 
MARINER  VENUS  POWER -SUPPLY  SYSTEM,  byi 
E.  N.  Costogue.   30  Mar  63,  24p 
Contraa  NAS7-100 
Technical  rept.  no.  32-424;  NASA  CR -59724 


NASA  N63-19785      OTS  $1.10 

Jet  Propulsion  Lab.,  Calif.  Inst,  of  Tech.,  Pasdjena 
A  SIMPUFIED  CTATBTICAL  MODEL  FOR  MlSfflLE 
LAUNCHING  -  lU,  by  Carleton  B.  SoUoway. 
1  Jul  63,   10p2refs 
Contraa  NAS7- 100 
Technical  rept.  no.  32-431,  pt.  3;  NASA  CR-506 


NASA  N63- 14758  OTS  $0.75 


Langley  Research  Center,  National  Aeronautics  !«nd 
Space  Adminis(ration,  Langley  Station,  Va. 
HEATING  AND  IMPACT  TESTS  ON  INSULATED  AND 
UNINSUlj^TED  BALUSTIC -MISSILE  FUSE  MECHA- 
NISMS SUBJECTED  TO  SIMULATED  REEm'RY  AERO- 
DYNAMIC HEATING,  by  WiUie  U  Nix.  Jan  59.  2fl|>. 
2  ref  8. 

(NASA  MEMO  12-5-58L)  declassifiod  12  Mar  63 

NASA  N63- 19651      OTS  $0.75 

Lewis  Research  Onter,  National  Aeronautics  a|^ 

Space  Administration,  Cleveland,  Ohio. 
A  COMPARATIVE  ANALYSIS  OF  CONVECTIVE  IrtEAT 
TRANSFER  IN  A  NUCLEAR  ROCKET  NOZZLE,  by 
Harvey  E.  Neumann  and  Paula  J.  Bettinger.   A  us  63 
28p  I7refs  *  ^  ^ 

NASA  TN  D-1742 


PB  163  660       OTS  $4.60 

Naval  Ordnance  Lab. .  White  Oak,  Md. 
AN  ANALYSS  OF  SOLUTIONS  OF  THE  POINT  fetAST 
PROBLEM,  by  Andre'  N.  Gleyzal.  1  Nov  57,  41p  $refs 
NAVORD  rept.  4183  .      F  ^r  » 

I 

DESCRIPTORS:  •Explosions,  •Underwater  explosions. 
Explosion  effects ,  Pressure,  Density,  Velocity.  T 
•Partial  differential  equations  ,  Shock  waves,  Numbirical 
methods  and  procedures.  Series,  Transformation* 
(Mathematics),  Mathematical  analysis ,  •Blast.      ' 

Methods  erf  solution  are  considered  for  the  partial 
differential  equations  which  describe  the  pressure, 
density  and  velocity  distribution  in  water  due  to  th^ 
instantaneous  release  of  a  finite  anxxint  of  energy 
single  point.  The  singularity  at  this  point  is  shown  , 
expressible  in  fractional  powers  of  the  radius  r  aivl 
time  t.  Transformations  are  introduced  which  elinfcinate 
this  singularity,  and  express  the  solution  in  integr^ 
powers  of  two  variables .  These  series ,  after  subsjtttu- 
tion  in  the  transformed  panial  differential  equations , 
retain  just  the  required  degree  of  flexibiUty  lo  chajt,  the 
boundary  conditions  may  be  satisfied.  (Author) 


at  a 
to  be 


AD-409  852      repriced  $0.75 

Naval  Ordnance  Lab. ,  White  Oak,  Md. 
NONLINEAR  BRIDGE  FOR  MEASURING  ELBCTRO- 
plERMAL  CHARACTERISTICS  OF  BRIDGEWIRES 
by  Louis  A.  RosenthaL    5  Mar  63.  2lp  3refs 
NOLTR  62-205  .       h      o" 

DKCRIPTORS:  'Elective  bridges.  Exploding  wires. 
Thermal  conductivity.  Differential  equations.  Heat 
transfer.  Phase  shifters.  Instrumentation,  Resistance 
(Electrical),  Electiical  properties,  Electric  igniters. 
Explosive  initiators,  Electric  currents.  Amplitude 
modulation.  Nonlinear  systems. 

The  measurement  of  the  tfiermal  time  consant  and  the 
h^t  loss  factor  of  a  bridgewlre  from  the  amplitude  and 
phase  shift  of  the  ttiird  harmonic  generated  in  it  by  a 
sinusoidal  current  has  been  shown  feasible.   The  theory 
and  mathematics  have  been  presented  and  an  electronic 
instrument  which  was  built  for  die  measurements  has 
been  described  and  detailed.   The  new  insoument 
greaUy  accelerates  the  measurements  of  die  thermal 
time  constant  and  die  heat  loss  factor.   The  instrument 
wUl  be  particulariy  useful  for  making  measut^raents  on 
electro  explosive  devices  containing  brldgewires  of 
verylow  diermal  coefficients  of  resistivity,-  such  as 
tophet  -C.   The  measurements  made  with  tiie  new 
instiiunpnt  show  tfie  results  to  be  in  good  accord  widi 
die  dieory  and  madiematics,  and  in  addition  indicate 
diat  in  general  die  thermal  characteristics  of  a  bridae- 
wire  can  be  described  by  die  constants  of  the  simplT 
power  balance  differential  equation.   (Author) 

AD-408  723      repriced  $0.75 

J?f  I^rl.?"^**  ^-^ '  ^^»  0»k,  Md. 

^LING  THE  ENERGY  SPECTRA  OF  UNDERWATER 

2^^'S'^'VS2?  WAVES,  by  ErXTSlilf' 
2  Apr  63,  28p  lOrefs  ^^ 

NOLTR  62-36 

D^RIPTORS:  'Under^ter  explosions.  Shock  waves. 
S£?*\°"^v'  ^""g  methods.  Energy,  Charges 
(Explosive),  Echo  ranging.  Measurement. 

Scaling  factors  with  which  die  energy  spectiiim  for  an 
imderwater  shock  wave  can  be  scaiS  f^  one  s"  ^ 
conditions  (i.  e, ,  explosive  composition,  charge  weight, 
and  range)  to  a  second  set  of  conditions  are  derived. 

iS^Xl"'^^  ^^""^  '°^  ^"  '**^  *^°^tic  wave  are 
also  shown.   The  spectrum  measured  at  I  yard  from  a 
1-lb  charge  is  scaled  to  two  odier  conditions  (viz. . 
100  yards  from  a  1-lb  charge,  and  280  yards  from  a 
1. 8-lb  charge)  for  which  measured  values  are  also 
available.    In  both  cases  die  explosion  scaling  is  in 
agreement  with  the  data  whereas  the  ideal  acoustic 
scaling  gives  spectrum  levels  diat  are  two  high  at  the 
higher  frequencies.   The  allowable  ranges  of  variables 
for  die  spectrum  scaling  functions  shown  here  are 
estimated  to  be:  0.  5  greater  than  die  frequency  (kc) 
and  less  dian  20  where  W  to  die  1/3  power  divided  by 
R  ranges  between  4  x  0.0001  and  3,  where  W  is  charge 
weight  in  pounds  and  R  is  range  in  yards.    Details  of 
die  spectral  analysis  of  measured  shock  waves  and  a 
mediod  of  estimating  die  effect  of  explosive  composition 
on  spectrum  level  are  given  in  appendices.  (Audior) 
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FB  163  659     OTS$4.60 

Naval  Ordnance  Lab.,  White  Oak,  Md. 
A  THEORY  OP  THE  SHOCaCWAVB  PRODUCED  BY  A 
FONT  EXPLOaON.  bylHan«G.  Snay.  1  Dec  57.  49p 
Srcft 
NAVORO  repc.  4182 

DESCRIPTORS:  •Ejqdoaions ,  njnderwater  explosions , 
•Exploaioo  effects,  •Shockwaves,  Velocity,  Density, 
Pressure,  Integrals,  Polynomials.  Hydrodynamics, 
Differencial  equations,  Mathematical  analysis,  Theory, 
Spheres. 

Apprcadmate  integrals  al  the  spherical  blast  equations 
with  variable  itentropic  exponents  are  derived.  The 
distrlbucioas  at  velocity,  density  and  pressure  within  the 
sphere  of  disturbance  are  expressed  in  polynomials . 
These  are  used  to  calculate  the  "reduced  energy"  which 
is  closely  related  to  the  relationship  between  Shockwave 
peak  pressure  and  distance.  For  very  large  distances , 
the  well  known  asymptotic  behavior  at  weak  s)x>ckwaves 
is  obtained .  (Author) 

ADH08  939      repriced  $0.75 

Naval  Ordnance  Lab. ,  White  Oak.  Md. 
A  VERY  SENSITIVE  AMPHIBIOUS  LOOP  MAGNETOME- 
TER, by  Abraham  Silverstein  and  Frank  C.  Saltan. 
30  Apr  63,  27p  6refs 
NOLTR  63-102 

DESCRIPTORS:  *MagDetometer8,  ♦Detectors,  •Loop 
antennaa.  Underwater,  Sea  water,  Electrical  imped- 
ance, Senaidvlty,  Underwater  equipment.  Underwater 
sound  signals,  Amplifiers,  Preamplifiers,  Trans- 
formers, Electromagnetic  waves.  Acoustic  detectors. 

A  very  sensitive  loop  magnetometer  has  been  built  for 
use  at  any  sea  depth  and  in  air.   The  design  uses  single 
turn  loops,  a  novel  transformer,  and  a  vacuum  tube 
input.   The  effective  frequency  range  is  from  1  -  5000 
cps  but  nuy  be  extended.  (Author) 

AD-288  819      OTS  $1.60 

Research  Analysis  Corp. ,  Bethesda,  Md. 
MATERIALS-HANDLING  EQUIPMENT:  JOB-ORDER 
CONTROL  AND  A  PROCUREMENT  MODEL,  by 
Murray  L.  Eisenberg  and  Leon  N    Karadbil.   Aug  62, 
Up  Iref 

Contraa  DA  44-188-ARO-l 
■   Technical  paper  RAC-TP-71 

DESCRIPTORS:  •Maintenance.  •Costs,  •Materials, 
•Military  procurement.  Vehicles,  Military  require- 
ments. Records.  Handling.  Job  analysis. 

The  implementation  at  a  regulation  requiring  field 
installations  to  follow  the  maximum  annual  repair 
limitation  schedule  should  include  a  modus  operandi 
for  controlling  the  individual  job  order  within  the 
annual  expenditure  limits.   A  simple  coocrol  using 
current  forms  and  available  information  is  proposed. 


FOOD,  HANDLING,  AND  PACKAGING 
EQUIPMENT 

Food 


PB  163  598  OTS  $2. 60 

American  Meat  Insc  Foundation.  Chicago.  UL 
A  STUDY  CF  CHEMICAL  CHANGES  PRODUCED  BY 
HEAT  AND  BY  IRRAOATICM  OF  MEAT  AND  MEAT 
FRACTIONS.  Repc  now  12  (Final).  24  Sep  58-21  Sep  61. 
by  W.  A.  Landmann     [1961]  25p  I8refs 
Contract  DA  19-129-qm-1293 
PUb  no.  S-586 

DESCRIPTORS:  •Mast.  •Radiation  effects.  •Odors. 
•Chemical  analysis.  Proteins.  Beef,  •Preservation. 
Heat. 

This  report  describes  the  attempts  to  determine  which 
frsctlans  at  irradiated  (5  megarad)  raw  and  cooiwd  beef 
give  rise  go  some  of  the  off-odors  produced  by  this  proc- 
ess.  Bxperimeixs  to  determine  the  precursor  materials 
from  wiiich  the  specific  off-odor,  described  as  "wet  dog 
hslr."  arises,  are  given  in  detalL  A  comparison  Is 
made  between  the  "wet  dog  hair"  odor  of  a  water 
soluble  protein  fraaicn  and  that  obtained  from  a 
phospholipid  fraaion  of  irradiated  raw  and  cooked 
beef.   Although  the  precursor  material  from  the 
phospholipid  fraction  has  been  purified,  no  positive 
idendflcation  has  been  made.   The  various  chemical 
and  physical  tests  applied  to  this  material  are 
described.   Various  implications  of  the  results  ob- 
tained are  discussed.  (Author) 


PB  163  595  GTS  $2.60 

[irr  Research  Inst.  ]  Chlcsgo,  lU. 
MONCHEMICAL  METHODS  OF   ENZYME  INACTIVA- 
TION,  Rept.  no.  4  (FinsI),  15  Apr  59-14  Apr  60.  by 
Maurice  B.  King.   13  Jun  60,  24p  2refs 
Contraa  DA  19-129-qm-l387 
Rept.  no.  ARF  3145-4:  File  no.  S-592:  AD-251  492 

DESCRIPTORS:  •Meat.  •Beef,  •Radiation  effects. 
•Cooking  devices,  •Preservatioo,  •Enzymes.  Inhibition, 
Pepcide  hydrolases.  Proteins.  Food.  Hosting. 

A  nonchemical  method  for  enzyme  inactivation  in  meat 
to  be  used  with  radiation  sterilization  was  studied.   It  is 
based  on  heating  by  electromagnetic  energy.  Adequate 
penetratioo  is  theoretically  obuined  with  maximum  ab- 
sorption at  200-500  mc   Commercial  equipment  oper- 
ates either  above  or  below  this  range,  and  units  oper- 
ating at  5-200  mc  and  1300  mc  were  found  in  initial  tests 
to  need  extensive  nxxlificatlons  to  heat  large  meat  sam- 
ples in  a  short  time.  Three  24S0-mc  electronic  ovens 
were  tested  for  heating  ability  and  effect  on  proteolysis. 
Meat  was  heated  and  irradiated  and  the  amino  acids 
liberated  by  proteolytic  enzymes  after  6  weeks  at  98  F 
were  assayed  by  a  modified  ninhydrin  method.   Heating 
in  these  ovens  followed  by  irradiation  alone  was  effec- 
tive, and  variations  did  not  offer  any  advantage.   The 
appearance  and  odor  of  the  meat  were  good;  its  final 
temperature  did  not  influence  the  proteolysis  decrease. 
Since  inhibition  was  attained  with  small  samples  only, 
further  work  is  necessary  to  extend  the  results  to  large- 
scale  processing.  (Author) 
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PB  163  453      OTS  $3w  60 

California  U. ,  Berkeley. 
INFORMATION  REGARDING  THE  FACTORS  dtiN- 
TRBUTING  TO  THE  INSTABILITY  OF  THE  CARCTE- 
NOID  PIGMENTS  IN  DEHYDRATED  YELLOW  $WEEr 
CORN.    Rept.  no.  11  (Final),  15  May  57-15  Feb  59,  on 
Simplified  Food  Logistics,  by  G.  MacKinney  ani 
L.  G.  Wilson.    (1959]  39p 
Contract  DA  19-129-qm-893 
FUe  na  V-327;  AD- 230  778 

DESCRIPTORS:  •Com.  •Dehydrated  substances, 
•Carotenoids,  Plant  pigments,  Vegetables,  'BleSChing, 
Sulfites,  *Pre8ervatian,  Graphic  analyals. 


The  effects  of  SO2  on  carocenoid  stability  were  ^oudied. 
Bleaching  is  shown  in  model  systems,  but  not  in  the 
whole  kernel  sweet  com,  in  levels  up  to  5000  ppm  under 
pilot  plant  conditions.   Inatability  may  result  with  very 
immature  samples,  on  which  insufficient  dau  tit 
available.   The  various  process  and  storage  variables 
tested  had  no  significant  effect  on  the  resultant 
carotenoid  leveL   (Author) 


re  163  603      OTS  $1.60 

National  Canners  Association,  Berkeley,  Calif, 
DETERMINATION  OF  RELATIVE  RESISTANCE  OF 
SELECTED  STRAINS  OF  CLQgTRIDIUM  BOTULINUM 
TO  IONIZING  RADIATIONS.    Repc  InoT  5  (Fina]{; 
14  May  58-13  Dec  59.  by  Charles  T.  Townsend.   119591 
18p  6ref8 

Contract  DA  19-129-qm-1184 
FUe  na  S-578;  Ad-244  847 

DESCRIPTORS:  'Radiation  effects,  •Clostridiunl 
botulinura.  •Bacteria,  Spores,  Radiation  tolerah  ■k. 
Food,  •Preservation,  Radiolc^cal  dosage. 

Spore  suspensions  of  eighteen  selected  strains  o  1 
•Qo^tridiiim  botulinum.  encompassing  serological  types 
A,  B  and  E,  were  subjected  to  three  or  more  sublethal 
levels  of  ionizing  radiation  in  beef  broth,  M/15  itfutral 
phosphate  buffer,  and  pork  pea  broth.  The  radisSon  re- 
sistance of  the  various  straina  was  compared  on  the 
basis  of  the  median  dosages,  necessary  to  destrtjy 
999, 900  of  one  million  viable  spores  (99. 99^  of  each 
strain  in  three  substrates.    On  the  basis  of  these  data 
the  following  relationships  are  indicated*  (1)  the  rate  of 
population  reduction  with  increaaing  amounts  of  irradia- 
tion is  essentially  logarithmic;  (2)  most  of  the  nv>re 
radiatian  reaiscant  strains  are  in  thQ  type  A  group,  but 
there  is  over-lapping  between  all  thrqe  of  the  typis 
studied;  and  (3)  relative  radiatian  resitftance  is  liot 
constant  from  one  substrate  to  another.   (Author) 


PB  163  604      OTS  $8.60 


Oklahoma  State  U. ,  Stillwater. 
DETERMINING  THE  EFFECT  OF  ANIMAL  MATURITY 
AND  FAT  DISTRIBUTION  ON  THE  QUALITY  CF 
IRRADIATED  BEEF.    Repc  na  7  (Final) 
6  Sep  57-30  Jun  60,  by  R.  L.  Henrlckson.    [19601  99p 
Contract  DA  19-129-qpn-1033 
FUe  na  S-S70;  AD- 248  855 

DESCRIPTORS:  •Meat,  •Beef.  •Radiation  effect^ 
•Fats,  Taste,  Storage,  Radiological  dosage.  Gamma 
raya,  Food.  Aging  (Physiology). 


Ground  Beef:  The  analytical  panel  was  stale  to  recognize 
the  irradiation  flavor  and  tended  to  discriminate  against 
iC   In  all  age  groups,  the  preference  rstUigs  decreased 
as  the  irradiatian  dose  increased.  Ground  meat  from 
animals  slaughtered  at  12  months  of  age  was  generally 
<dd  animals.    Altering  the  fat  content  of  the  ground 
meat  caused  some  change  in  eatii^  preference  of  the 
irradiated  product  during  atorage.   Steak:  Shear  and 
caate  panel  values  indicated  that  some  tenderness 
variation  does  exist  among  animala.   An  irradiation 
treatment  was  found  to  improve  the  tenderness  of  both 
the  semitendlnoeus  and  longissimus  dorsl  muscles.  No 
improvement  in  flavor,  aroma,  or  texture  was  ob- 
served when  beef  was  irradiated  prior  to  die  onset  of 
rigor. 


PB  163  597   OTS  $3.60 

Purdue  Research  Foundation.  Lafayette.  Ind. 
DEVELOPMENT  OF  IRRADIATION  STERIUZED  MEAT 
PRODUCTS,  Repc  no.  8  (Final),  15  Jan  59-  14  Jan  61. 
by  W.  J.  Stadelman  [1961]  3lp 
Contraa  DA  19-129-qm-1364 
File  no.  S-589 

DESCRIPTORS:  •Meat.  •Radiation  effects,  •Preserva- 
tion. Taste,  Odors,  Colors.  Hormones. 

The  objective  of  this  study  was  to  develop  procedures 
for  preparing  an  acceptable  irradUtion  stertlized  poul- 
try meat  item.   Two  such  products,  chicken  and  turkey. 
were  prepared  and  evaluated  as  acceptable  for  flavor, 
odor,  color,  and  tenderness  using  subjective  and  objec- 
tive evaluation  techniques.   It  was  found  ttet  charcoal 
barbecuing,  using  a  tomato  paste  base  sauce,  effectively 
masked  the  objectionable  flavor,  odor,  and  color  of 
fresh  irradiated  poultry  meac   Shear  press  values  were 
high  but  compared  favorably  with  precooked  frozen 
chicken  meac   Dau  are  presented  relative  to  the  effec- 
tiveness of  honnonization  for  increasing  tenderness;  the 
effect  of  method  of  enzyme  inactivation  of  acceptability 
of  Irradiated  chicken  meat;  and  the  effect  of  storage  time 
on  acceptability.  (Author) 


PB  163  594   OTS   $6, 60 

Stanford  Research  Inst.,  Menlo  Park,  Calif. 
RADIOACTIVE  ISOMER  PRODUCTION  IN  FOODS  BY 
GAMMA  RAYS  AND  X-RAYS.  Repc  na  3  (Piial), 
20  Nov  59-31  Aug  60.  on  Measurement  of  Radioactive 
Isomers  Produced  by  Gamma  Rays,  by  Richard  A.  Glass 
and  Hettert  D.  Smith.  3  Oa  60,  66p  48refs 
Contraa  DA  19-129-qm-1511 
SRI  Pro),  no.  SU-3081;  File  no.  S-594;  AD- 250  828 

DESCRIPTORS:  •Food.  •Gamma  rays,  •X-rays.  Meat. 
Fabacea,  •Nuclear  isomers,  •Radioactive  decay. 
Atomic  energy  levels,  •Preservation.  Radiation  effects. 

Irradiations  were  performed  on  a  group  of  elements  ex- 
pected to  produce  isomers;  a  group  of  food  elements; 
and  a  group  of  foods  Including  beef,  bacon,  shrimp, 
chicken,  and  green  beans.   A  variety  of  radiation  sources 
were  utilized  including  Cs  137.  C06O,  and  spent-reac- 
tor-fuel-element gamma -ray  sources  in  addition  to 
4-.  8-,  16-,  and  24-Mev  x-ray  sources.  The  results 
show  that  sterilization  with  the  gamma-ray  and  x-ray 
sources  does  not  add  a  significant  amount  to  natural  radia - 


S-19 


tion  levels  in  foods.  The  ratttoactlvltyof  SnI17m,  and 
Snll9m,  wWchsrethemostprominenilong-Uvedisomers, 
amounts  to  only  0, 1-1.0  dlalntegratlOD-per-nUnute/Ib/S 
Mxmds  at  the  highest  energy  (24  Mev).  A  literature 
survey  and  analysis  was  also  performed  to  look  for  pos- 
sibfe  additional  isomers  which  might  be  protkiced  in 
foods.  CoosidBraclaiis  al  energy  levels  and  regularities 
in  isomer  litecimes,  show  that  the  possibility  of  finding 
undiscovered  isomers  of  a  minute  or  longer  half-life  in 
fbod  elements  d  over  I  ppm  abundance  is  very  renaoce. 
The  conclusion  resched  on  radioactive  isomer  protkic- 
tion  in  fbods  is  that  with  gamma-  and  x-ray  sources  up 
to  24  Mbv  in  energy  no  appreciable  quantity  of  radi- 
oactivity is  added  to  natural  levels  of  K40  and  C14 
present  in  the  foods.  (Author) 


PB  163  593  OTS  13.60 

Stanford  Research  Inst. ,  Menk>  Park,  Calif. 
A  STUDY  OF  THE  EFFECTS  CF  COMBINING  ULTRA- 
SONICS AND  IONIZING  RADIATION  UPON  BACTERIAL 
SPORES.  Repl.  no,  2  (Final),  7  Jun  60-6  Jun  61,  by 
Luman  F.  Ney.  9  Oct  61,  36p  6refs 
Coatract  DA  19-129-<pn-1610 
SRI  Pioj.  no.  PBU-3289;  File  no.  S-604 

DBSCRIFTORS:  •Radiation  effects,  njltrasonic  radia- 
tion, *CkMtrldlum  boculinum,  "Bacteria,  Spores, 
•Preservation 

The  program  included  experiments  to  determine  the  ef- 
fects of  insonation  and  irradiation  applied  separately  and 
in  cooibination  to  suspensions  of  Qoetridium  boculinum 
spozes.   It  was  found  that  at  various  frequencies  insona- 
tlon  under  cavitation  conditions  for  periods  of  time  up  to 
40  minutes  or  more  generally  resulted  in  higher  spore 
counts  than  in  untreated  controls.    More  extended  treat - 
ment--that  is,  60-80  minutes- -had  a  very  noticeable 
killing  effea  on  the  spores.  The  most  generally  ob- 
served effect  of  combining  insonation  with  irradiation 
was  an  enhancen^nt  of  die  killing  effect  of  the  ionizing 
zadiation,  even  under  those  conditions  which  did  not 
produce  noticeable  killing  by  the  insonation  alone. 


MACHINERY,  FABRICATION,  AND 
ACCESSORY  EQUIPMENT 

SCTM- 192-62(72)  OTS  $1.60 

Sandia  Corp. ,  Albuquerque,  N.  Mex. 
MYLAR  BELTING  IN  MINIATURE  POWER  TRANSMIS- 
SIONS, by  Dean  B.  Gladow.  Aug  62.  20p 
Contract  AT  (29- 1)789 

EURAEC-292     OTS  $1.10 

Sunray  Corp. ,  Chicago.  111. 
DESIGN  AND  ECONOMIC  STUDY  OF  SPENT  FUEL 
SHIPPING.   Quarterly  rept.  no.  4,  1  Jan-31  Mar  62,  by 
Gerald  Fisher.  26  Mar  62,  7p 
Contraa  AT(11-1)963 


Engines  and  Propulsion  Systems 

NASA  N63-19964      OTS  $19.75 

Bell  Aeroeystems  Co. ,  Buffalo,  N.  Y. 
STUDY  OF  ZERO-GRAVrrY  POSITIVE  EXPULSION 
TECHNIQUES.    Interim  rept. ,  16  Apr  62-15  Feb  63.  by 
L.  Thompson  and  I.  De  Puy.  Jun  63,  321p  109refs 
Contraa  NAS7-149 
Rept.  no.  8230-933004;  NASA  CR -50774 


NASA  N63-12S21       OTS  $2.60 

Langley  Research  Center,  National  Aeronautics  and 
Space  Administration,  Langley  Station,  Va. 
THE  DESIGN  AND  CASCADE  TESTS  OP  FREE- 
STREAMLINE  AND  FULL-CCWTOUR  160°  TURNING 
SUPERSONIC -TURBINE-BLADE  SECTIONS,  by 
Willard  R.  WestphaL  •  16  Aug  57,  declassified  14  Sep  62. 
24p  Iref 
Research  memo  RM  L57F21 


NASA  N63- 12507       OTS  $4. 60 

Lewis  Research  Center,  National  Aeronautics  and 
Space  Administration,  Cleveland,  Ohio. 
ANALYSIS  OF  LIMITATIONS  IMPOSED  ON  ONE- 
SPOOL  TURBOJET-ENGINE  DESIGNS  BY  TURBINES 
HAVING  DOWNSTREAM  STATORS  AT  0,  2,0,   AND 
2.8  FLIGirr  MACH  NUMBERS,  by  Richard  H. 
Cavlcchi  and  Anita  B.  Constantine,    19  Jan  55, 
declassified  1  Dec  62.  SOp  3refs 
Research  memo  RM  ES4J14 


NASA  N63-12512      OTS  $3.  60 

Lewis  Research  Center,  National  Aeronautics  and 

Space  Administration,  Cleveland,  Ohio. 
ANALYnCAL  INVESTIGATION  OF  FUEL-COOLED 
TURBINE  BLADES  WTTH  RETURN-FLOW  TYPE  OF 
FINNED  COOLANT  PASSAGES,  by  Alfred  J.  NachtlgaU 
and  Henry  O.  Slone.    26  Jun  57,  declassified  14  Sep  62, 
38p  lOrefs 
Research  memo  RM-E57D03 


NASA  N63-12538      OTS  $1.60 

Lewis  Research  Center,  National  Aeronautics  and 
Space  Administration,  Cleveland,  Ohio. 
CALCULATED  PERFORMANCE  OF  A  MERCURY- 
COMPRESSOR -JET  POWERED  AIRPLANE  USING  A 
NUCLEAR  REACTOR  AS  AN  ENERGY  SOURCE,  by 
R.  B.  Doyle,  26  Sep  51,  declassified  14  Sep  62.   17p 
4ref8 
Research  mema  RM-E51FI4 


NASA  N63- 16235      OTS  $6 .  60 

Lewis  Research  Center,  National  Aeronautics  and 
Space  Administration,  Cleveland,  Ohio. 
EFFECTS  OF  SOME  CONFIGURATION  CHANGES  ON 
AFTERBURNER  COMBUSnON  PERFORMANCE,  by 
Shigeo  Nakanishi  and  Charles  R.  King.  12  Jun  57, 
declassified  18  Apr  63.  61p  iOrefs 
NACA-RM-E57C01 


NASA  N63- 16236  OTS  $7.60 

Lewis  Research  Center,  National  Aeronautics  Upd 
Space  Administration,  Cleveland,  Ohio. 
EXPERIMENTAL  INVESTIGATION  OF  EFFECTS  OF 
COMBUSTION- CHAMBER  LENGTH  AND  INLET* 
TOTAL  TEMPERATURE.   TOTAL  PRESSURE,    AND 
VELOQTY  OH  AFTERBURNER  PERFCWMANCR,   by 
Charles  R.  King.  3  Jun  57,  declassified  18  Apr  48, 
79p  Urefs 
NACA-RM-E57G07 


NASA  N63-12547      OTS  $2.60 

Lewis  Research  Center,  National  Aeronautics 

Space  Administration,  Cleveland.  Ohio. 
INVESTIGATION  OF  A  0.6  HUB- TIP  RADIUS-FlATIO 
TRANSONIC  TURBINE  DESIGNED  FOft  SECONMRY- 
FLOW  STUDY.    II.    DESIGN  AND  EXPERIMENTAL 
PERFORMANCE  OF  TURBINE  WITH  LOW-VEIJXITY- 
TURNING  STATOR  AND  STANDARD  ROTOR,  by 
Harold  E.  Rohlik,  William  T.  Wintucky.  and  Herbert  W. 
Scibbe.    18  Jul  57,  declassified  23  Apr  62.   29p  4ref8 
Research  memo  RM-E57E09 


and 


NASA  N63- 16233      OTS  $2.60 


Lewis  Research  Center ,  National  Aeronautics 

Space  Administration,  Cleveland,  Ohio. 
INVESnCATION  OF  EFFECT  OF  NUMBER 
WIDTH  OF  ANNULAR  FLAME-HOLDER  GUTTERS  ON 
AFTERBURNER  PERFORMANCE,  by  James  G. 
Henzel,  Jr.  and  Lively  Bryant.  3  Jun  54,  declas|i)ified 
18  Apr  63.  27p  4refs 
NACA-RM-E54C30 


NASA  N63-12546      OTS  $2. 60 

Lewis  Research  Ceixer,  National  Aeronautics!  and 

Space  Administration,  Cleveland,  Ohio. 
INVESTIGATION  OF  A  a  6  HUB-TIP  RADIUS-RATIO 
TRANSONIC  TURBINE  DESIGNED  FOR  SEOONDARY- 
FLOW  STUDY.  IIL    EXPERIMENTAL  PERFORMANCE 
WTTH  TWO  STATOR  CONFIGURATIONS-  DESIGNED 
TO  ELIMINATE  BLADE  WAKES  AND  SECONDARY- 
FLOW  EFFECTS  AND  CONCLUSIONS  FROM  HNHRE 
STATOR  INVESTIGATION,  by  Harold  E.  Rohlil:, 
waiiam  T,  Wintucky,  and  Thomas  P.  Mdfitu  Ip!  Sep  57, 
declassified  23  Apr  62,  28p  4refs 
Research  memo.   RM  E57O08 

NASAN63-16234      OTS  $2.60 

Lewis  Research  Center,  National  Aeronautic;  and 

Space  Administration,  Cleveland,  Ohio 
PERFORMANCE  OF  A  SHORT  COMBUSTOR  AlT  HIGH 
ALTITUDES  USING  HYDROGEN  FUEL,  by  Joseph  N. 


NASA  N63-12S36      OTS  $3.60 

Lewis  Research  Center,  National  Aeronautics  and 

Space  Administration,  Cleveland,  Ohia 
R(XKET  ENGINE  STARTING  WITH  MIXED  OXIDES 
OF  NITROGEN  AND  LIQUID  AMMCWIA  BY  FLOW- 
LINE  ADDmVES,  by  George  R.  Kinney,  Jack  C. 
Humphrey,  and  Glen  Hennings.   19  Aug  53,  declassified 
14  Sep  62.  32p  Urefs 
Research  memo  RM  E53F05 


MATERIALS 

AD-286  522      OTS  $8.10 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  Miss.   * 
HIGH -COMPRESSIVE -STRENGTH  CONCRETE.   A  RE- 
VIEW OF  THE  STATE  OF  THE  ART,  by  Bryant 
Mather.   Aug  62.  87p  70ref8 
Contraa  AF  29(601)6104 

^¥ES  Miscellaneous  paper  no.  6-520;  AFSWC-TDR- 
62-56 

DESCRIPTORS:  •Concrete,  •Compressive  properties, 
Pressure,  Stresses,  Cements,  Economics,  Production, 
Literature,  •Reviews,  Materials. 

This  report  presents  the  results  of  a  review  of 
relevant  published  and  unpublished  data  pertaining  to 
high-strength  concrete,  including  consideration  of 
faaors  affeaing  strength;  high -strength  concretes 
previously  made;  and  applications,  economics,  and 
procurement  of  high- strength  concrete.  The  data  re- 
viewed indicate  that  the  praaical,  routine  produaion 
of  port  land -cement  concrete  having  a  compressive 
strength  consistently  above  10,  (XX)  psi  after  90  days 
moist-curing  will  require  careful  selection  of  mate- 
rials; mixture  proportions;  and  mixing,  placing, 
consolidating,  and  curing  procedures.   The  most 
important  single  faaor  affeaing  the  producibility  of 
such  concrete  is  the  achievement  at  an  adequately  low 
water -cement  ratio. 


BMI-1635  OTS   $0.50 

Battelle  Memorial  Inst. ,  Columbus,  Ohio. 
FISSION-FRAGMENT -INDUCED  STRESSES  IN  CE- 
RAMIC MATERIALS,  by  Thonuis  S.  Elleman,  Robert  B. 
Price,  and  Duane  N.  Sunderman.  4  Jun  63,  24p  lOrefs 
Contraa  W7405-eng-92 

AD-408  281  repriced  OTS  $1.50 

Quartermaster  Research  and  Engineering  Conrunand, 
Natick,  Mass. 
WEAR  RESISTANCE  OF  MILITARY  TEXTILES,  by 


Sivo  and  David  B.  Fenn.  7  Aug  56,  declassified  18  Apr  63  lquIs  L  Weiner.  Mar  63,  59p  31ref8 


21p  2refs 
NACA-RM-E56024 
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Textile  Series  rept.  no.  125 

DESCRIPTORS:  •Textiles,  Wear  resistance,  Test 
methods.  Abrasives,  Friction,  Fibers,  Cotton  textiles, 
Woolen  textiles.  Fibers  (Synthetic),  Clothing,  Nylon 


S-21 


This  report  is  a  suxvey  of  recent  work  on  the  wear  re- 
sistance of  military  textiles.   It  summarizes  studies 
made  on  teat  methods  and  wear  mechanisms,  and  in- 
cludes the  results  of  some  practical  wear  trials.  Two 
new  instruments  are  descrfl)ed.  One  measures  the 
anAggtnf[  resistance  at  teoctiles  and  the  other  measures 
an  'abrasive'  type  at  wear  action  which  appears  to  cor- 
relate with  combat  usage.   Wear  trials  on  cotton,  wool, 
and  blended  fabrics  are  described  and  die  status  of  cor- 
relation studies  <rf  laboratory  and  field  wear  are  re- 
viewed. (Audior) 

PB  163  298      OTS  (9. 10 

Structural  Mechanics  Research  Lab. .  U.  of  Texas. 

Austin. 
CUSHIONING  FOR  AIR  DROP.  PART  lU:  CHARAC- 
TERISTICS OF  PAPER  HONEYCOMB  UNDER  DY- 
NAMIC LX)AIXNG,  by  James  W.  Turnbow.  Hudson 
Matlock,  and  J.  Neils  Thompson.  31  Aug  56,  I04p 
Urefs. 

Contract  DA  19-129-9n-lS0,  cootlnuatioa  of  Contract 
DA  ll-009-qpi-19309 

DESCRIPTORS:  'Air  drop  operations,  •Packing 
materials.  Paper,  'Honeycomb  cores.  Load  distribu- 
tlon.  Mechanical  properties. 

The  dynamic  stress-strain  curves  of  seven  grades  of 
paper  honeycomb  and  the  associated  characteristic 
values  relating  to  aerial  delivery  applications  are 
presented.   The  effects  of  impact  velocity  and  density 
of  the  hooeycamb  msterial  on  the  stress-straincharac- 
teristlcs  are  given.  Tabulated  values  of  maximum 
stress,  optimum  strain  and  energy  absorption  are 
presented  and  a  comparison  of  the  various  honeycomb 
materials  is  made  on  the  basis  of  cost  per  unit  of 
energy  absorbed.   As  an  aid  to  the  understanding  of  the 
overall  air-drop  energy-absorption  problem,  the 
economic  Importance  of  using  cushioning  materials  of 
s  crushable  nature,  or  equivalent  energy-absorbing  de- 
vices, in  conjunction  with  aerial  reurders  is  summa- 
rized.  The  capabilities  of  paper  honeycomb  are  illius- 
trated  further  by  the  presentation  of  a  Cost  analysis  for 
the  energy  absorption  in  a  typical  air-drop.    Recom- 
mendations for  the  future  study  and  testing  of  paper 
honeycomb  as  well  as  other  materials  and  systems 
potentially  even  more  efficient  than  honeycomb  are 
discussed.  (Author) 

ID  163  299     OTS  $3.60 

Structural  Mechanics  Research  Lab. ,  U.  of  Texas, 

Austin. 
CUSHIONING  FOR  AIR  DROP,  PART  IV:  THEORETICAL 
ANALYSS  OF  A  LANDING  SNUBBER  FOR  USE  WITH 
PARACHUTES,  by  Walter  L.  Moore  and  Carl  W.  Morgan 
21  Nov  56,  3^4refs 
Contract  DA  19-129-qm-150 

DESCRIPTORS:  •Air  drop  operations ,  •Packing 
materials.  Shock  resistance.  Parachutes,  Landing 
impact ,  Vibration  isolators 

This  report  describes  the  characteristics  of  a  landing 
snubber  and  presents  a  theoretical  analysis  of  its 
operation.  The  concept  of  a  landing  snubber  is  a  new 
oae  in  the  field  of  devices  to  control  the  landing  shock 
on  supplies  and  equipment  dropped  from  the  air.  A 
device  based  on  tlds  concept  would  abruptly  draw  to- 
gether a  parachute  and  its  suspended  load  just  before 


ground  contact  thereby  reducing  the  impact  velocity  to  a 
safe  value.  The  apparent  advantages  and  disadvantages 
of  the  landing  snubber  are  discussed.  (See  also 
FB  163  298) 


FB  163  300     OTS  $6.60 

Scrucniral  Mechanics  Research  Lab. ,  U.  of  Texas , 

Austin. 
CUSHIONING  FOR  AIR  DROP,  PART  V:  THEORETICAL 
AND  EXPERIMENTAL  INVESTIGATIONS  OF  FLUID- 
FILLED  METAL  CYLINDERS  FOR  USE  AS  ENERGY 
ABSORBERS  ON  IMPACT,  by  Carl  W.  Morgan  and 
Walter  L.  Moore.  20  Dec  56,  b6p  2refs 
Contract  DA  19-129-qm-150 

DESCRIPTORS:  •Air  drop  operations ,  •Packii« 
materials,  •Metals,  Shock  resisunce.  Theory,  Tests 

The  design,  construction  snd  testing  at  energy  absorbers 
utilizing  metal  cylinders  either  empty  or  fluid-filled  is 
described.  Energy  is  absorbed  in  the  crumpling  of  the 
metal  walls  and  in  impartinj  kinetic  energy  to  the  con- 
tained fluid  as  it  is  discharged  through  properly  de- 
signed orifices  in  the  walls  of  the  container.  An  equation 
is  derived  for  the  area  and  spacing  of  orifices  required 
to  maintain  a  constant  retarcUng  force  due  to  liquid 
pressure  during  the  crushing  of  the  cylinders .  The 
design  of  the  fluid -filled  cylinders  is  based  on  this 
constant  retarding  force  in  addition  to  the  force  required 
to  crumple  the  walls  of  the  empty  cylinder.  The  pre- 
dicted performance  of  these  energy  absorbers  is  shown 
to  be  verified  by  free-fall  dynamic  tests .  The  resisting 
force  and  the  energy  absorbed  as  computed  from  the 
force-displacement  curves  are  given.  Seamless  steel 
and  aluminum  tubing,  commercial  sheet  steel  cans ,  and 
cylinders  formed  from  galvanized  sheet  steel  were 
tested.  A  comparison  of  the  various  materials  is  made 
on  the  basis  of  cost  per  unit  of  energy  absorbed. 
(AuthorXSee  also  PB  163  299) 

PB  163  301     OTS  $4. 60 

Structural  Mechanics  Research  Lab. ,  U.  of  Texas, 

Austin. 
CUSHIONING  FOR  AIR  DROP,  PART  VI:  PRELIMI- 
NARY INVESTIGATION  OF  THE  ABSORPTION  OF 
SHOCK   ENERGY  BY  WOOD  IN  LATERAL  COM- 
PRESSION, by  Ahmin  Ali  and  Hudson  Matlock. 
18  Mar  57.  43p  3refs 
Contract  DA  19-l29-qm-l50 
AD-132  863 

DESCRIPTORS:  •Air  drop  operations,  'Packing  ma- 
terials, •Wood.  Shock  resistance.  Compressive 
properties.  Feasibility  studies 

In  addition  to  tests  to  determine  the  feasibility  of  using 
wood  in  lateral  compression,  a  few  exploratory  tests 
were  made  using  wood  in  combination  with  steel  wire 
in  tension.    Devices  designed  especially  for  repeated 
use  in  testing  were  utilized,  and  a  limited  number  of 
tests  were  made  to  give  an  indication  of  the  quality  of 
energy  absorbed  under  these  conditions.   The  force- 
displacement  curves  obtained  from  free-fall  tests  are 
shown.    The  cost  of  absorbing  impact  energy  is  based 
on  the  cost  of  the  materials  only,  and  does  not  include 
the  cost  of  devices  used  to  apply  the  loads.   The  tests 
indicate  that  it  is  feasible  to  use  wood  in  lateral  com- 
pression to  absorb  the  shock  energy  of  impact  effi- 
ciently and  economicallv;  the  cost  for  energy  absorption 
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for  wood  is  $0. 00003/rt-lb  as  compared  to  $0.00001  S/ft- 
Ib  for  paper  honeycomb.   The  type  of  surface,  vf^dge- 
shaped  for  cylindrical,  which  is  used  for  compressing 
the  wood  has  an  influence  on  the  energy  absorption. 
The  force  level  at  which  the  energy  is  absorbed  appears 
to  be  affected  by  the  amount  of  lateral  compression, 
though  not  in  direct  ratio  as  friction  seems  to  play  a 
significant  part  in  the  absorption  of  shock  energy. 
(DDC  abstract)  (See  also  PB  163  300) 

PB  163  302     errs  $4.60 

Structural  Mechanics  Research  Lab. ,  U.  of  Tbtas, 

Austin. 
CUSHIONING  FOR  AIR  DROP,  PART  VU:  CHARAC- 
TERISTICS OF  FOAMED  PLASTICS  UNDER  DY- 
NAMIC LOADING,  by  James  W.  Turnbow.    28  Mar  57. 
44p 
Contract  DA  19-129-q^-lSO 

DESCRIPTORS:  'Air  drop  operations,  •Pscking 
materials,  'Expanded  plastics.  Load  distributidi 
Mechanical  properties 

This  is  a  preliminary  report  devoted  to  the  pret^ntation 
and  discussion  of  the  dynamic  stress-strain  cur  vies  of 
four  foamed  plastic  materials,  including  a  poly-l 
isocyanate- resin  suitable  for  field  expansion  wi^lkxjt 
the  aid  of  curing  ovens  or  other  special  equipmant. 
Static  stress- strain  curves  are  also  presented  to  pro- 
vide 8  comparison  with  the  dynamic  test  results. 
Additional  curves  and  tables  give  energy-absonicion 
characteristics,  stress  levels,  and  suggested  operating 
limits  for  the  use  of  these  materials  in  aerial  delivery 
cushioning.   Further  comparisons  of  the  plastic  mate- 
rials with  paper  honeycomb  are  presented  with  *<npha- 
sis  on  cushioning  costs  snd  energy  sbsorption  ci  ina- 
bilities. (Author)  (See  also  PB  163  301)  '^ 

PB  163  303  OTS  $6.60 

Structural  Mechanics  Research  Lab. ,  U.  of  T^as. 

Austin. 
CUSHIONING  FOR  AIR  DROP,  PART  VIII:  DY^^AMIC 
STRESS-STRAIN  CHARACTERISTICS  OF  VAR  OUS 
MATERIALS,  by  Ahmin  Ah.    3  June  57.  60p  6re^ 
Contract  DA  19-l29-qni-150 
AD-141  943 

DESCRIPTORS:  •Air  drop  operauons.  'Packing 
materials.  Mechanical  properties.  Shock  resistance. 

In  the  delivery  of  supplies  from  aircraft  in  flight,  cush- 
ioning materials  are  needed  for  absorbing  the  shpck 
energy  on  impact  with  the  ground.   The  capabili  v  of  a 
material  for  absorbing  impact  energy  can  best  li  eval- 
uated from  the  dynamic  stress-strain  curve  for  that 
material.    Under  the  title  contract,  a  survey  has  been 
made  of  the  cushioning  msterials  available,  anc:  ma- 
terials exhibiting  a  wide  range  of  physical  prop<:rties 
were  tested.    Dynamic  stress-strain  curves,  al]tigwith 
some  static  stress-strain  curves,  are  presentelfor 
these  cushioning  materials.   Some  of  the  dau presented 
were  taken  frbm  other  sources.    The  evaluation  of  dy- 
namic stress-stram  curves  is  discussed  briefly  to  in- 
dicate the  type  of  material  necessary  for  effici«:|it  and 
economical  absorption  of  impact  energy.  (Authcif)  (See 
also  PB  163  302) 


PB  163  304   OTS   $5.60 

Structural  Mechanics  Research  Lab. ,  U.  of  Texas, 

Austin. 
CUSHIONING  FOR  AIR  DROP,  PART  K:  BIBLIOG- 
RAPHY OF  LITERATURE  PERTAINING  TO  THE 
ABSORPTION  OF  IMPACT  ENERGY.  Final  rept  by 
Ahmin  Ali  and  Leonard  R.  Benson.   9  June  57,  52p 
97refs 

Contract  DA  19-129-qm-150 
AD-141  944 

DESCRIPTORS:  •Air  drop  operations,  •Packing 
materials.  Shock  resistance,  •Bibliographies 

The  report  consists  of  an  annotated  bibliography  of  lit- 
erature dealing  with  all  phases  of  the  problem  of  the 
absorption  of  impact  energy  in  the  air  drop  of  supplies 
and  equipment.    Included  in  this  survey  are  pertinent 
articles  m  the  follo4^ing  phases:  (1)  Theory  and  design 
of  cushioning,  (2)  Economics  of  energy-abisorbing  sys- 
tems, (3)  Maienals,  oevices,  ana  systems  which  may 
be  available,  (4)  Dynamic  test  facilities  and  proce- 
dures for  investigation  of  energy  absorbers,  and  (5) 
Results  obtained  from  actual  dynamic  laboratory  and 
field  tests.  (Author)  (See  also  PB  163  303) 


Foeli,  Lubricants,  and  Hydraulic  Fluid* 

PB  163  357  OTS  $5.60 

(Chemical  PropulsionJ  Information  Agency,  Applied 

Physics  Lab.  (JHU),  Silver  Spring,  Md. 
METHOD  FOR  DRTERMINING  THE  TENSILE 
PROPERTIES  OF  SOUD  ROCKET  PROPELLANTS. 
PART  I:  NITRCXELLULOSE  BASE  PROPELLANTC 
Mar  56,  59p  7refs 
Contract  NOrd-7336 
SPLA/PP8 

DESCRIPTORS:  •SoUd  rocket  propellants.  •Nitro- 
cellulose, Tensile  properties.  •Rocket  propellants 
Determination,  Statistical  data. 

A  standard  method  has  been  established  or  determining* 
the  tensile  properties  of  nitrocellulose  base  solid 
rocket  propellants  to  eliminate  the  con/usion  that  has 
resulted  from  the  multiplicity  of  methods  that  have 
oeen  used  yy  various  agencies  in  the  past  and  to  pro- 
vide a  practical  reference  for  mw  investigators  in  th's 
field.   The  method  .las  been  dosigned  primarily  for 
rapid  rojtin.a  work  and  recommends  the  use  of  solid 
dumbbell  shaped  specimens  that  cai  be  machined  from 
cylinders  3  inches  in  length  and  1  inch  in  diaiieter.   A 
strain  rate  of  0. 1  in/min/in  and  i  temperature  of  77°F 
are  used  as  scandard  reference  co.idition?,  and  any 
testing  machine  can  be  used  that  will  enable  mainte- 
nince  of  the  necessary  rate.    An  inter -agency  ".ound 
pobin"  testing  program  was  carried  our  to  evaluate  the 
general  applicability'  of  the  recommended  metfiod  and  ro 
:r  Ajstigate  Che  probable  reproducibility  to  be  expected 
in  The  test  results. 
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PB  163  358        OTS  $1.60 

[Chemical  Propulsion]  Information  Agency,  Applied 
Physics  Lab.  (JHU),  Silver  Spring.  Md. 

METHOD  FOR-  DETERMI>4ING  THE  TENSILE 

PROPERTIES  OF  SOLID  ROCKET  PROPELLANTS. 

PART  n:  COMPOSITE  PROPELLANTS.   Feb  57.  20p 

4ref8 

Contract  NOrd-7386 

SPIA/PP8 

DESCRIPTORS:  •Solid  rocket  propeilants,  Tensile 
properties,  *Rocket  propeilants,  Determination, 
Statistical  data,  *Ammonium  compounds.  *Perchlo- 
•Nitrates,  Composite  materials. 


A  standard  low-rate  tensile  test  procedure  has  been 
escablishod  for  testing  composite  propeilants.  The 
procedure  prescribes  a  standard  tensile  specimen  and 
methods  for  specimen  preparation,  conditioning  and 
testing.  The  tensile  specimen  has  a  2. 0  inch  gage 
section  with  a  rectangular  cross -section  and  can  be 
prepared  either  by  milling,  diecutting  or  casting.  Ten- 
sile specimens  must  be  conditioned  for  3  hours  at 
77   1    20f.  and  then  tested  at  77    t    jPF.  at  a  cross- 
head  speed  of  2. 0  Inches/minute.  It  is  recommended 
that  the  conditioning  be  at  50%  relative  humidity  for 
ammonium  perchlorate  composites  and  at  20%  relative 
humidity  for  ammonium  nitrate  composites.  Strain  and 
.-nodulus  values  must  be  calculated  using  an  effective 
gage  length  instead  of  the  actual  gage  length  of  the  ten- 
sile specimen.  (Author)  (See  also  PB  163  357) 


NASA  N63-12542  OTS  $8.10 

Lewis  Research  Center.  National  Aeronautics  and 

S^Mce  Administration,  Cleveland,  Ohio 
PERFORMANCE  OF  PENTABORANE,  PENTABORANE- 
^-4  FUEL  MDCTURES,   AND  TRIMETHYLBORATE 
AZEOTROPE  FUEL  IN  A  FULL-SCALE  TURBOJET 
ENQNE,  by  Roland  Breitwieser  and  James  W.  Useller. 
20  Nov  56.  declassified  14  Sep  62  8^  21ref8 
Research  ntemo  RM  ES6G19 


FB  163  655      OTS  $3.60 

iNew  York  U.  Coll.  at  Engineering.  N.  Y.  1. 
A  DYNAMICAL  MODEL  OF  THE  BURNING  OF  A 
SOLID  PROPRLLANT.   Final  repc  on  Macrosonic 
Combustion,  by  George  E.  Hudson.   11961]  36p 
Contract  [Nonr- 31 55(00)1  Subcontract  to  Cleveland 
Pneumatic  Industries.  Inc. 

DESCRIPTORS:  Models  (Simulations),  •Combustion, 
•Propeilants,  Acoustics,  Pressure,  Stability, 
Dynamics,  Solid  rocket  propeilants. 

A  dynamical  model  of  the  burning  of  a  particular  type 
d  solid  propellant  is  formulated  and  aiudyzed.    A 
steady  st/^te  solution  is  developed  and  computations  are 
made  concerning  this  behavior.  The  stability  of  the 
model  t£>  i;mall  external  pressure  pc-rrurbations  is 
examined,  and  it  is  found  to  be  stable  over  the  entire 
frequency  spectrum.  (Author) 
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TID-18117      OTS   $5.60 

Atomics  International,  Canoga  Park,  Calif. 
SAIL,  by  B.  J.  Lemke.  Feb  61,  56p 
Ccntraa  AT(ll-lX^N-8 


WAPD-TM-367  OTS  $2.00 

Bettis  Atomic  Power  Lab. ,  Pittsburgh.  Pa. 
THE  PEACEMAN-RACHFORD  METHOD  FOR  SMALL 
MESH  INCRFMENTS,   by  Willis  H.  Gullinger,  Jr. 
Mar  63,  80p  ITrefs 
Contract  AT(1 1-  1)GEN- 14 


BNL-6729      GTS  $3.60 

Brookhaven  National  Lab.,  Upton,  N.  Y. 
MATHEMATICS  OF  IKTERMrTTENT  IRRADIATION, 
by  F.  B.  Hill.   Oct  62,  37p  20refs 
Contraa  AT(30-2XIEN-16 


PB  163  309      OTS  $3.60 

Electronics  Research  Lab.,  U.  of  California, 

Berkeley. 
ON  THE  GENERATION  OF  MARKOV  CHAINS^  by 
J.  F.  A.  Ormsby.    29  Aug  62,  38p  6refs 
Grant  G- 15965 
lER  series  no.  60,  issue  no.  480 

C«SCRIPTORS:  •ProbaMUty.  Measure  theory. 
Applied  mathematics. 

The  work  in  the  present  report  uses  the  necessary  and 
sufficient  condition  based  on  conditional  probabilities 
to  verify  the  existence  of  a  Markov  chain  of  any  order 
with  a  countable  state  space  and  describes  the  form  of 
the  f  mapping  sufficient  for  this  generation  and  for 
stationarity  as  well. 


ORNL-3428   OTS   $0.50 

Oak  Ridge  National  Lab.,  Tenn. 
AN  IBM-7090  SUBROUTINE  PACKAGE  FOR  LANGRAN- 
CIAN  INTERPOLATION,  by  S.  K.  Penny  and  M.  B. 
Emmett.  1963,  8p 
Contract  W7405-eng-26 

SCR-222A       OTS  $0.75 

Sandia  Corp. ,  Albuquerque,  N.  Mex. 
A  SIMPLE  ASYMPTOTICALLY  CHI-SQUARE 
STATISTK  FOR  DISTRIBUTIONS  OF  RUNS,  by 
Stoughton  Bell.    Apr  63,  29p  ISrefs 
Contract  AT(29- 1)789 
SCR -222,  rev. 

NASA  N63-19947      OTS   $1.60 

Theoretical  Chemistry  Inst. ,  U.  of  Wisconsin. 

Madison.  

PERTURBATICW  THEC»Y  FOR  ILLUSTRATION 
PURPOSES,  byEgilA.  HyUeraas.   9  Jul  63,    I5p 
Grant  NsG-275-62(4l80) 
WIS-TCI-23;  NASA  CR -50776 
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Computing  Devices 

WAPD-TM-365  OTS  $2.00 

Bettis  Atomic  Power  Lab. ,  Pittsburgh,  Pa. 
BETTIS  FORTRAN  PROGRAMMING:  AUXIL1AP|V 
SUBROUTINES,   hy  O.  J.  Marlowf.  Feb  63,  85p  ^refs 
Contract  AT(1 1-  1)GEN- 14 


WAPD-TM-356  OTS   $1.00 

Bettis  Atomic  Power  Ub.,  Pittsburgh.  Pa. 

RAY  S.'^T.n5?;S^V7o'^.^^'-^^  "^"2  P-3  (fcKMMA 
RAY  EQUATIONS  IN  SLAB  GEOMETRY,  by  W    D. 
Lanning.  Apr  63.  4lp  Urefs  .     y     .  |u. 

Contract  AT(ll-l)GEN-14 


LADC-5639  OTS  $1.60 

Los  Alamos  Scientific  Lab. ,  N.  Mex. 
USE  OF  -THE  DISK  HLE  ON  STRETCH,   by  B. 
Carlson  and  E.  A.  Voorhees.    I  Feb  63,  Up 
Contract  W7405-eng-36 

NLCO-868  OTS  $2.60 

National  Lead  Co.  of  Ohio,  Cincinnati. 

ir^^X^^?^  °^  ANALOGS,   by  J.  A.  WUllan^ 
8  r  eb  63,  26p. 

Contract  AT(30- 1)1 156 


OTS  SB-407.  Revised      $0. 10 


Commei  <  e, 


Office  of  Technical  Services,  Dept.  of 

Washington,  D.  C. 
LINEAR  PROGRAMMING.    Jun  63.   14p  141refs 
OTS  Selective  Bibliography  SB-407,  rev. 

DESCRIPTORS:  •Data  processing  systems,   •Pro 
gramming  (Computers),  Linear  systems,  •Bibli 
phies,  •Linear  programming. 


cf  ra- 


List  141  domestic  and  foreign  references  to  repc  its 
added  to  the  OTS  collection  during  the  period  1933  to 
June  1963.    Covers  symposia,  models  for  budgeting  and 
financial  planning,  personnel  data  exploitation,  de- 
cision rules  for  product  and  employment  schedul  Dg. 
inventory  control,  warehousing  and  transportatioti 
models  among  other  subject.  (Author) 

SCTM-251-6a(24)    OTS   $2.60 


Sandia  Corp.,  Albuquerque,  N.  Mex. 
CODING  OBJECTS  FOR  SELF -ORGANIZATION, 
George  R.  Wilde.  Dec  62,  26p  I4i«f8 
Contraa  AT( 29- 1)789 

TID-17944   OTS   $1.60 

Sandia  Corp. ,  Albuquerque,  N.  Mex. 
COMPUTER  APPLICATIONS  IN  QUALITY  CON! 
OPERATIONS,  by  Thomas  D.  Harrison.  Feb  63, 
29ref8 
Contract  AT( 29- 1)789 
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PB  181  547   OTS   $0.75 

Ghent  U.  (Belgium). 
LOW-STRESS  BRITTLE  FRACTURE  IN  MILD  STEFI 

30Aug63.23p.    12  refs.  Special  rept.    SSC-158. 

nUr^'^'^''^  :Steel,  -Fracture  (Mechanics).  -Ship 
plates.  Creep,  Stresses,  Brlttleness,  Welding! 

Contents: 

Delineation  of  the  problem  . 

Sl'h'/J?'"^"^"'^  °^  P*^*"*=  «'"*"«  *"  """^ked  plates 

Behavior  of  cracked  plates 

Behavior  of  embrittled  steel 

Behavior  of  the  welded  wide  plate 

Further  research 

References 


UCRL-13064  OTS  $11.50 

Institute  of  Engineering  Researc^  U  of  California. 
Berkeley.  ' 

ANALYSIS  OF  STRESS  CONCENTRATIONS  IN  THIN 

and  E.  P.  Popov.  Dec  62,   160p  Urefs 
Series  100.  issue  22 


NASA  N63- 19733   OTS   $0.75 

Lewis  Research  Center,  National  Aeronautics  and 
Space  Administration,  Cleveland,  Ohio. 
A  SIMPUFIED  METHOD  OF  DETERMINING  THE 
ELASTIC  STATE  OF  THERMAL  STRESS  IN  A  THIN, 
FLAT  PLATE  OF  FINITE  DIMENSIONS,  by  Ernest 
Roberts,  Jr.  and  Alexander  Mendelson.  Aug  63.  24d 
(NASA  TN-D- 1740)  *      •       f 

LAMS-2882       OTS  $1.75 

Los  Alamos  Scientific  Lab.,  N.  Mex. 
SOME  APPROXIMATE  CALCULATIONS  OF  THE 
WALL  PRESSURE  PROFILE  FOR  THE  CASE  OF  A 
CHAPMAN-jOUQUET  DETONATION  IN  A  FINITE 
MASS  OF  HIGH  EXPLOSIVE  ADJACEOT  TO  A  RIGID 
WALL,  by  Kenneth  A.  Meyer.    20  Jun  63,  74p  5refs 
Contract  W7405-eng-36 

NASA  N63-17485         OTS  $8. 10 

Michigan  U.  Coll,  of  Engineering,  Ann  Arbor. 
DETAILED  INVESTIGATION  OF  CAVITATION 
PITTING  CHARACTERISTICS  FROM  CAVITATING 
VENTURI  TESTS.  Technical  repu  no.  8,  by  Lawrence 
L.  Barinka  and  Frederick  G.  Hammitt.    Apr  63.  87o 
18ref8  ^ 

Grant  NsG- 39-60 
Rept.  no.  03424-8-1;  NASA  CR-50241. 


RM-1363   OTS   $3.60 

Rand  Corp.,  Santa  Monica,  Calif. 
NUMERICAL  SOLUTIONS  OF  SPHERICAL  BLAST 
WAVES,  by  H.  U  Brode.  29  Sep  54,  40p  9r»f8 
Contraa  AT( 29- 1)1477 
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SCTM- 87-62(73)  OTS  $5.60 

Sandia  Corp. ,  Albuquerque.  N.  Mex.  

THEORY  Afro  SPECIFICATI<»JS  FOR  SIOCK  ""ESTTNG, 
by  R.  L  Butler.  July  62,  53p 
Contract  AT(29- 1)789. 

SCTM-214-62(13)  OTS  $1.60 

Sandia  Cori>. ,  Albuquerque,  N.  Mgau 
TRANSVERSE  VIBRATIONS  OF  TAPERED  CANTI- 
LEVER BEAMS,  by  H.  H.  Mabie.  Sep  62,  14p 
Contract  AT(29- 1)789 


Aerodynamics  and  Pneumatics 

NASA  N63-13914  repriced  OTS  $1.75 

Ames  Research  Center,  National  Aeronautics  and 
Space  Administration,  Moffett  Field,  Cahf. 
THE  SUBSONIC  AERODYNAMIC  CHARACTERISTICS 
OF  SOME  BLUNT  DELTA  CONFIGURATIONS  WITH 
750  SWEEPBACK,  by  George  G.  Edwards  and  Howard 
P.  Savage.   Oct  61.  declassified  8  Feb  63.   65p 
3refs 
Technical  memo.  X-581 


and  artificially  produced  turbulent  spots,  and  the  origin 
al  turbulence  induced  by  roughness  elements,  a^JJa^  *" 
the  Reynolds  number  range  Rey  -  1. 0  to  4. 0  x  10», 
over  a  shock  Mach  number  range  1. 1  to  2.  3.   The  ulti- 
mate persistence  of  laminar  flow  in  the  present  experi- 
ments was  Umited  by  voundary  layer  tripping  at  waU 
discontinuities. 


NASA  N63- 16237  OTS  $1.60 

Langley  Research  Center,  National  Aeronautics  and 
Space  Administratiun,  Langley  Station.  Va. 

AERODYNAMICS  OF  OSaLLATING  CONTROL 

SURFACES  AT  TRANSONIC  SPEEDS,  by  Robert  F. 

Thompson  and  Sherman  A.  Clevenson.   17  Jun  57, 

declassified  18  ^r  63.  19p  16refs 
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NASA  N63-1 6240      OTS  $2.60 

Lai^ey  Research  Center,  National  Aeronautics  and 
Space  Administration,  Laiigley  Station,  Va. 

CALCULATION  OF  EXTERNAL -STORE  LOADS  AND 

CORRELATION  WITH  EXPERIMENT,  by  Percy  J. 

BobUtt,  Harry  W.  Carlson,  and  AlWn  a  Pearson. 

29  Jul  57,  declassified  18  Apr  63.    21p  32ref8 
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NASA  N63- 17989      OTS  $4.60 

Ames  Research  Center,  National  Aeronautics  and 
Space  Administration,  Moffen  Field,  Calif. 
WIND-TUNNEL  INVESTIGATI(»4  OF  THE  STATIC 
AND  DYNAMIC-ROTARY  STABILITY  DERIVATIVES 
OF  A  FLAT-TOP  WING-BODY  MODEL  AT  MACH 
NUMBERS  OF  Z  5,  3.0.  AND  3. 5.  by  Bedford  A. 
Lampkin  and  Kenneth  C.  Endicott.  Apr  60.  42p  9refs 
Technical  memo  nu.  X-361 

PB  163  361      OTS  $12. 00 

Institute  of  Research,  Lehi^  U. ,  Bethlehem,  Pa. 
AN  EXPERIMENTAL  STUDY  OF  TURBULEhTT  SPOTS 
AND  WALL  ROUGHNESS  EFFECTS  IN  SHOCK  TUBE 
BOUNDARY  LAYER  TRANSITION.  Technical  rept. 
no.  16,  1960-1963,  by  William  Paul  Thompson,  Jr., 
Doctoial  thesis.    15  Jun  63,  162p  77refs 
Grant  G-6350 
NASA  N63-18382 

DESCRIPTORS:  •Shock  tubes,  'Boundary  layer  transi- 
tion, "Turbulence,  Friction,  Shockwaves,  Reynolds 
number,  LanUnar  boundary  layer,  Oscillation,  Test 
equipment,  Jpat  naechods,  Tests 

Turbulent  spots  have  been  identified  as  a  transition 
mechanism  in  shock  tube  boundary  layer  flows  for  a 
rai^  cf  weak  shocks  at  initial  pressures  near  one  at- 
moapbere  in  air,  using  thin -film  wall  temperature 
gu^ges.  A  study  at  turbulent  spots  generated  by  sparks 
set  off  In  the  boundary  layer,  and  at  flow  tripping  by 
two-  and  three-dimensional  rou^mess  elements,  has 
indicated  the  existence  of  a  completely  stable  interval 
behind  the  shock,  in  which  finite  disturbances  will  not 
cause  flow  breakdown  or  transition  to  turbulent  flow. 
The  data  are  best  correlated  by  a  Reynolds  number 
baaed  on  boundary  layer  velocity  thickness  S  .   The 
upper  limit  of  the  staWe  regioiu  the  origins  of  naturally 


NASA  N63- 16139      OTS  $4.60 

Langley  Research  Center,  National  Aeronautics  and 
Space  Administration,  Langley  Station,  Va  . 
THE  EFFECT  OF  AIR  BLEED  ON  THE  HEAT 
TRANSFER  AND  PRESSURE  DISTRIBUTION  ON  30^ 
CONICAL  FLARES  AT  A  MACH  NUKBER  OF  6.8. 
by  Davis  H.  Crawford.  Mar  61,  declassified 
18  Apr  63.  48p29refs 
NASA  TM  X-439 


NASA  N63-17165 


OTS  $1.60 


Langley  Research  Center,  National  Aeronautics  and 
Space  Administration,  Langley  Station,  Va. 
EFFECT  OF   VERTICAL-TAIL  MODIFICATIONS  ON 
THE  STATIC  STABILITY  CHARACTERISTICS  AT  A 
MACH  NUMBER  OF  2.  2  OF  A  SUPERSONIC  VTOL 
AIRPLANE  MODEL  HAVING  A  BROAD  FUSELAGE 
AND  SMALL  DELTA  WINGS,  by  Ross  B.  Robinson  and 
M.  Leroy  Spearman.    I  Apr  61,   18p  Iref 
Technical  memo  no.  X-519 


NASA  N63- 16138      OTS  $3.60 

Ames  Research  Center,  National  Aeronautics  and 
Space  Administration,  Moffett  Field,  Calif. 
THE  EFFECTS  OF  WING  PLAN  FORM  ON  THE 
STATIC  LONGITUDINAL  AERODYNAMIC  CHARACTER 
ISTICS  OF  A  FLAT-TOP  HYPERSONIC  AIRCRAFT  AT 
MACH  NUMBERS  FROM  0.6  TO  1.4.  by  Stuan  L. 
Treon.  Apr  60,  declassified  18  Apr  63.  32p  Urefs 
NASA  TM  X-364 


S-26 


NASA  N62-72002      OTS  $0.75 


Langley  Research  Center.  National  Aeronautic^i  and 
Space  Administration.  Langley  Station,  Va. 
EXPLORATORY  INVESTIGATION  AT  MACH  NUMBER 
OF  2.01  OF  THE  LONGITUDINAL  ST  ABILITY  ,  AND 
CONTROL  CHARACTERISTICS  OF  A  WINGED  HE- 
ENTRY  CONFIGURATION,  by  Gerald  V.  Fosteiin 
Dec  59,  declassified  8  Dec  61,   2lp.  2  refs. 
Technical  memo.  X-178 


NASA  N63- 16238  OTS  $2.60 


Langley  Research  Center.  National  Aeronautic  a  and 
^)ace  Administration.  Langley  Station.  Va.        I 

FACTORS  AFFECTING  LOADS  AT  HYPERSON]^ 

SPEEDS,   by  Arthur  Henderson.  Jr.  and  Mitchell  H. 

Bertram.   19  Jun  57,  declassified  18  Apr  63.  23p  I9refs 

NACA-RM-L57D25a 


NASA  N63-I9607      OTS  $0.  50 

Langley  Research  Center,  National  Aeronautic^  and 
Space  Administration.  Langley  Station.  Va, 
FREE-FLIGHT  INVESTIGATION  OF  THE  DEPtjOY 
MENT,  DYNAMIC  STABILfTY,   AND  CONTROL 
CHARACTERISTICS  OF  A  1/2-SCALE  DYNAMO 
RADIO-CONTROLLED  MODEL  OF  A  LARGE 
BOOSTER  AND  PARAWING,  by  Sanger  M.  Burk,  Jr. 
Aug  63,    2(>p  7ref8 
NASA  TN  D-1932 

NASA  N63- 19736      OTS  $2.00 

Langley  Research  Center,  National  AeronauticU  and 
Space  Administration,  Langley  Station.  Va. 
FULL-SCAUE  WIND-TUNNEL  INVESTIGATIO!^ ,  OF  A 
FUEXIBLE-WING  MANNED  TEST  VEHICLE,  b^ 
Joseph  L.  Johnson,  Jr.  and  James  L.  Hassell.  Ji 
Aug  63,  73p  7ref8 
NASA  TN  D-1946 


NASA  N63-16241       OTS  $Z60 

Langley  Research  Center.  National  Aeronaudi  and 
Space  Administration,  Langley  Station.  Va. 
HEAT -TRANSFER  MEASUREMENTS  ON  A  CONCAVE 
HEMISPHERICAL  NOSE  SHAPE  WITH  UNSTEVW^Y- 
FLOW  EFFECTS  AT  MACH  NUMBERS  OF  1.9$  AND 
4. 95.  by  Morton  Cooper.  Ivan  E.  BeckwIth.  Jim  I. 
Jones,  and  James  J.  Gallagher.    17  Jul  58,  decla  italfied 
18  Apr  63,    21p  6ref8  ^ 

NACA  RM-L58D25a 


NASA  N63-19604       OTS  $1.75 

Langley  Research  Center.  Nat  onal  AeronauU^^  and 
Space  Administration,  Langley  Station,  Va. 
INVESTIGATICW  OF  PROPELLER-POWER-PLANT 
AUTOPRECESSION  BOUNDARIES  FOR  A  DYNAMK- 
AEROELASTIC  MODEL  OF  A  FOUR- ENGINE  I 
TURBOPROP  .TRANSPORT  AIRPLANE,  by  Frank  T. 
Abbott,  Jr.  H.  Neale  Kelly  and  Kenneth  D.  Han^i^a. 
Aug  63,   68p  6refs 
NASA  TN  D-1806 


NASA  N63- 16239      OTS  $1.60 

Langley  Research  Center,  National  Aeronautics  and 
Space  Administration,  Langley  Station,  Va. 
LOADS  DUE  TO  CONTROLS  AT  TRANSONIC  AND 
LOW  SUPERSONIC  SPEEDS,  by  F.  E.  West,  Jr.  and 
K.  R.  Czameckl.  7  Jun  57,  declassified  18  Apr  63. 
15pllrefs 
NACA-RM-L57D268 


NASA  N63- 19737      OTS  $2.00 

Langley  Research  Center.  National  Aeronautics  and 
Space  Administration,  Langley  Station.  Va. 
LOW-SPEED  INVESTIGATION  OF  THE  EFFECTS  OF 
WWD  SWEEP  ON  THE  AERODYNAMIC  CHARACTER- 
ISTICS OF  PARAWINGS  HAVING  EQUAL-LENGTH 
LEADING  EDGES  AND  KEEL,  by  Rodger  L.  Naeseth 
and  Thomas  G.  Gainer.   Aug  63.  79p    16  refs 
NASA  TN  D-1957. 


NASA  N63-16136      OTS  $2.60 

Lewis  Research  Center,  National  Aeronautics  and 
Space  Administration,  Cleveland,  Ohio. 
PERFORMANCE  OF  A  MACH  NUMBER  3.0  DESIGN 
AXISYMMETRIC  DOUBLE-CONE  EXTERNAL- 
COMPRESSION  INLET  IN  THE  MACH  NUMBER 
RANGE  1. 97  to  0. 79,  by  Owen  H.  Davis  and  Glenn  A. 
Kfltchell.   Apr  60,  declassified  18  Apr  63.    30p  Srefs 
NASA  TM  X-154 


NASA  N63- 16140      OTS  $2.60 

Langley  Research  Center,  National  Aeronautics  and 
Space  Administration,  Langley  Station,  Va. 
STABIUTY  AND  CONTROL  CHARACTERlSnCS  AT 
A  MACH  NUMBER  OF  2.01  OF  A  SUPERSONIC  VTOL 
AIRPLANE  MODEL  HAVING  A  BROAD  FUSELAGE 
AND  SMALL  DELTA  WINGS,  by  COmellius  Driver  and 
M.  Leroy  Spearman.  Feb  61,  declassified  18  Apr  63. 
28p 
NASA  TM  X-441 


NASA  N62-70296      OTS  $1.50 

Langley  Research  Center,  National  Aeronautics  and 
Space  Administration.  Langley  Station,  Va. 
TRANSONIC  AERODYNAMIC  CHARACTERISTICS  OF 
A  450  SWEPT- WING  -  FUSELAGE  MODEL  WITH  A 
FINNED  AND  UNFINNED  BOCJY  PYLON-MOUNTED 
BENEATH  THE  FUSELAGE  OR  WING,  INCLUDING 
MEASUREMENTS  OF  BODY  LOADS,  by  Dewey  E 
Wornom.   May  59,  declassified  29  May  61.   57p    9  refs 
NASA  MEMO  4-20-59L. 


NASA  N63- 16137  OTS  $3.60 

Langley  Research  Center,  National  Aeronautics  and 
^ace  Administration,  Langley  Station,  Va 
A  TRANSONIC  WIND-TUNNEL  INVESTIGATION  OF 
THE  STATIC  LONQTUDINAL  AND  LATERAL 
AERODYNAMIC  CHARACTERISTICS  OF  A  PROPOSED 
HYPERSONIC  GLIDER  WITH  SEVERAL  BOOSTER 
CONHGURATIONS,   by  Ralph  P.  BieUt  Dec  60. 
declassified  18  Apr  6139?  3refs 
NASA  TM  X-345 
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NASA  N63-14757  repriced  OTS  $1.00 

Laogley  Reaearch  Center,  Nedooal  Aeromutics  and 
Space  Administration,  Langley  Stadoo,  Va. 
WIND-TUNNBL  INVESTIGATION  AT  MACH  NUMBERS 
FROM  1.60  TO  4,50  OF  THE  STATIC -STABILITY 
CHARACTERISTICS  OF  TWO  NONUFTING  VEHICLES 
SUITABLE  FOR  REENTRY,  by  Kenneth  L.  Turner  and 
David  S.  Shaw.  Mar  59,  declassified  12  Mar  63.  35p 
NASA  MEMO  3-2-59L. 


NASA  N63- 17990 


OTS  $2.60 


Langley  Research  Center,  National  Aeronautics  and 
Space  Administration,  Langley  Station.   Va. 
WIND-TUNNEL  INVESTIGATION  OF  STATIC  AERO- 
DYNAMIC CHARACTERISTICS  OF  A  1/9-SCALE 
MODEL  OF  A  PROJECT  MERCURY  CAPSULE  AT 
MACH  NUMBERS  FROM  1.60  TO  4.65,  by  David  S. 
Shaw  and  Kenneth  L.  Turner.   Jul  60.  27p  6ref8 
Technical  memo  no.  X-291. 

PB  163  496      OTS  $2. 60 

Nepa  (Dtv.  1  Pairchild  Engine 'and  Airplane  Corp. , 

Oak  Ridge,  Tenn. 
AN  APPROXIMATE  METHOD  FOR  ESTIMATING  THE 
TXTTAL -PRESSURE  LOSS  FOR  FLOW  OF  AIR 
THROUGH  TUBES  WTTH  HEATING  AND  FRICTION, 
by  M.  L.  Lesser.  Jun  47,  rev.  15  Jul  47,  23p  lOrefs 
NEPA  249-EDR-5;  Technical  rept.  no.  DR-1 

DESCRIPTORS:  *Numerlcal  meAods  and  procedures, 
•Gas  flow,  Pipes,  Heating.  Friction,  •Pressure, 
Measurement,  Equations  of  state.  Mathematical 
analysis 

The  method  is  based  on  the  assumption  that  the  equa- 
tion 0*  state  of  the  gas,  as  it  flows  through  the  tube, 
can  be  apprtatimated  by  a  polytropic  process,  the  value 
<rf  the  polytropic  exponent  being  determined  by  the  en- 
trance  and  exit  conditions.    Using  this  assumption,  it  is 
shown  that  the  total -pressure  loss  is  an  Implicit  func- 
tion of  the  mass  flow  through  the  tube,  the  total  pres- 
sure and  stagnation  temperature  just  in  front  of  the  tube 
entrance,  the  ratio  of  the  stagnation  temperature  at  the 
exit  and  entrance  to  the  tube,  and  the  geometry  of  the 
systenu   A  working  chart  Is  presented  for  the  rapid 
estimation  of  the  pressure  loss  explicitely  in  terms  of 
the  variables  mentioned  above  for  the  geometry  of  a 
^ifiril«»  of  tubes  filling  a  straight  duct.   As  the  chart 
takes  the  entrance  and  exit  effects  into  account,  it  is 
only  valid  for  a  free -flow  area  ratio  of  0. 5  In  the  tubes. 


METALLURGY 

FB  163  467      OTS  $1.10 

Aeroprojects  ,  Inc . ,  West  Chester,  Pa. 
ULTRASONIC  WELDING  OF  REFRACTORY  METALS. 
Progress  rept.  no.  6.  1  Dec  61-31  Jan  62,  by 
H.  L.  McKaig,  Jr.    30  Mar  62,  2p  Iref 
Contract  NOw-61-0410-c 


DESCRIPTORS:  *Heat  resistant  metals  and  alloys , 
Refractory  materials ,  •Molybdenum  alloys  ,  •Titanium 
alloys,  •Tungsten,  •Welding,  ♦Ultrasonic  radiation, 
•Non-destructive  testing 


A  search  for  a  reliable,  quick,  simple,  and  inexpensive 
inspection  technique    was  initiated  and  continued.  A 
temperature- indicating  liquid  technique  is  in  the  process 
of  evaluation.  Ultrasonic  inspection,  if  feasible,  would 
be  an  ideal  solution .  Branson  Instruments  ,  reponed  that 
ultrasonic  inspection  did  not  appear  promising.  Sperry 
Products  Company,  reponed  some  success  in  using 
surface  waves  anid  a  frequency  of  5-mc  to  locate  internal 
flaws  after  the  welds  were  sheared  off.  (See  also 
AD- 271  377) 

GA-3724  OTS   $1.10  ^ 

General  Atondc  CXv. ,  General  Dynamics  Corpw , 

San  Diego,  Calif. 
EFFECT  OF  NEUTRON  IRRADIATION  ON  MATERIALS 
SUBJECTED  TO  MULTUXIAL  STRESS  DISTRIBUTIONS, 
Quarterly  rept  for  period  ending  30  Sep  62,  by  T,  A. 
Trozera,  6p 


GA-3882  OTS  $1.10 

General  Atomic  Div. ,  General  Dynamics  Corp. , 

San  DiegOj  Calif. 
EFFECT  OF  NEUTRCW  IRRADIATION  ON  MATERIALS 
SUBJECTED  TO  MULTI-AXIAL  STRESS  DISTRIBU- 
TIONS, Quarterly  rept  for  period  ending  31  Jan  63, 
by  T.  A.  Trozera  13  Feb  63,  6p  3refs 
Contraa  AT(04-3)  167 

GA-3349      OTS  $1.25 

General  Atomic  Dlv. ,  General  Dynamics  Corp. , 

San  Diego.  Calif. 
A  STUDY  OF  COPPER  OXIDATION  AND  SOME 
IRRADIATION  EFFECTS.   Final  rept.  by  J.  Martin 
Tobin.   6  Feb  63,   45p  22rff8 
Cootraa  AT(04- 3)407 


ARF-B198-36      OTS   $1.10 

irr  Research  Inst. ,  Chicago,  111. 
IMPROVED  ZIRCONIUM  ALLOYS.  Quarterly  repi. 
I  Oct-3l  Dec  62,  by  D.  Weinsteln  and  F.  C.  Holtz. 
10  Jan  63.   lOp 
Contraa  AT(ll- 1)578 
EURAEC-554 


NASA  N63- 16548       OTS  $4.60 

Lockheed  Nuclear  Products,  Marietta,  Ga. 
EFFECT  OF  NUCLEAR  RADIATION  CW  MATERIALS 
AT  CRYOGENIC  TEMPERATURES.   Quarterly  prog- 
ress rept.  no.  7,  Jul-Sep  62.    [1962]  42p 
Contract  NASw-114 
ER-6047;  NASA  CR- 50056;  NP- 12501 


S-:^ 


NMI-1254      $7.60 

Nuclear  Metals,  Inc..  West  Concoitl .  Mass. 
FUNDAMENTAL  AND  APPUED  RESEARCH  ANi 
DEVELOPMENT  IN  METALLURGY.  RESEARCI- 'ON 
THE  MECHANISM  OF  ZIRCONIUM  ALLOY 
CORROSION  IN  HIGH-TEMPERATURE  STEAM    PART 
A.  CRACKING  OF  THICK  OXIDE  FILMS  ON      i 
ZIRCONIUM  ALLOYS  IN  HIGH -TEMPERATURE  I 
STEAM.  PARTB.  MODIFICATION  OF  SURFACHI 
OXIDE  FILMS  ON  ZIRCONIUM.  Summary  technical 
rept.  1  Jul  61-30  Jun  62,  by  D.  S.  Kneppel, 
J.  P.  Pemsler.  andA.G.  Tobin.  25  Feb  63.  71d 
Cont  ract  AT(30- 1  )2784 

AD-408  570  repriced  OTS  $2. 75 

Southwest  Research  Inst. ,  San  Antonio.  Tex 
OOOTAMINATION  EFFECTS  ON  LIQUID  RUBIcijM 
AND  LIQUID  LmqpM  SYSTEMS.  Final  reptl^ 
1  May  62-15  Apr  63.  by  W.  D.  Rutherford,  Jr. 
Robert  K.  Johnston,  M.  L.  Valtierra,  and 
J.  W.  Rhoades.  Aug  63,  I50p.  lOlrrfs 
Contract  AF  33(657)8657 
ASD-TDR-63-413 

DESCRIPTORS:   •Lithium,  Liquid  metals.  ^RubidJL. 
Contamination.  Vapor  pressure.  Oxygen,  Nitrogei, 
Rubidium  compounds.  Monoxides.  Lithium  compo 
Nitrides,  Viscosity,  Experimental  data,  Cariwn, 
Alkali  metals,  Melting,  Chemical  analysis,  EneitV 
conversion.  Heat  transfer,  Nuclear  power  plants. 
Electromagnetic  pumps 

A  research  program  diVected  toward  the  goal  of  d<  j 
veloping  an  improved  undersunding  of  contaminati  [  n 
effects  on  Uquid  rubidium  and  liquid  lithium  systei  -Jfi  is 
described.    Experimental  measurements  were  con  i 
ducted  on  the  vapor  pressure  of  pure  rubidium,  th«! 
melting  point  of  pure  and  oxygen -contaminated  nibidiutn 
and  the  melting  point  of  pure  and  nitrogen -contami«ited 
Udiium.   A  capillary  viscometer  was  designed  and  con- 
structed and  extensive  viscosity  data  were  measured 
for  pure  and  oxygen -contaminated  rubidium  from  less 
than  200  F  to  about  1 2  OOF.    Pumping  experiments  Sn  an 
isodiermal  loop  revealed  diat  oxygen  contaminatlori  is 
quite  deleterious  to  th<  elearomagnetic  pumping  dkki 
acteristics  of  rubidium.  (Author) 

CEAP-4076      OTS  $1  50 

Valledtoe  Atomic  Lab. .  General  Electric  Co. , 

Pleasant  on.  Calif. 
SPECIFIC  ZIRCONIUM  ALLOY  DESIGN  PROGRAll 
Quarterly  progress  rept.  no.  2,  Jul-Sep  62,  by  H. 
Klepfer,  K.  C.  Antony,  W.  B    Nelson,  D.  L.  DoiK  iss 
and  J.  S.  Armijo.  9  Oct  62,   65p  9refs 
Contraa  AT(04-3)I89 
EURAEC-488 


CVNA-159  OTS   $7.60 

Westinghouse  Blearic  Corp.,  Pittsburgh.  Pa. 
EFFECT  OF  IRRADIATION  ON  MECHANICAL  PrfAp 
ERTIES  OF  CVTR  PRESSURE  TUBE  MATERIAL,  by 
W.  R.  Smalley.  Sep  62.  78p  13ref8 
Contraa  AT(30- 1)2289 


Light  M«talt 


PB  163  650 


OTS  $3.60 


Carnegie  Inst,  of  Tech. ,  Pittsburgh,  Pa. 
GALLING  AND  SEIZING  CHARACTERISTICS  OF 
TITANIUM  AND  TITANIUM-BASE  ALLOYS.   Final 
rept.  by  William  C.  Leone.   30  Jime  53,  3lp 
Contract  DA36-061-ORD-112 
W.  A.  L.  Rept.  no.  401/65-22 

DESCRIPTORS:  •Titanium,  Titanium  alloys,  •Friction 
Lubrication,  Thermocouples.  * 

Pertinent  data  on  dry  friction  characteristics  for 
venous  load-s  and  speeds  are  presented.   Tests  for 
esuu^lishing  a  criterion  for  evaluating  galUng  charac- 
terisacs  arc  made  and  results  discussed.  Finally 
reau'ts  of  temperature  measurements  are  given. 
(A-'^hor) 

AD-263  483      OTS  $5.60 

Mlchiean  U.  Coll.  of  Engineering.  Ann  Arbor. 
THE  EF-FECT  OF  GAMMA  PRIME  PARTICLE  SIZE 
UPON  THE  HIGH  TEMPERATURE  PROPERTIES  OF 
NICKEL-BASE  ALLOYS,  by  David  L.  SponseUer  and 
R    A.  Flinn.   Sep  60,  5Ip  4refs 
Contraa  Nonr- 1224(29) 
Rept.  no.  IP-467 

CKSCRIPTORS:  Heat  resistant  alloys,  •Nickel  alloys, 
CSiromium  alloys.  Aluminum  alloys.  Additives, 
Titanium,  Manganese.  Dispersion  hardening.  Phase 
studies.  Grains  (Metallurgy),  Crystal  struaure. 
Particles,  Precipitatioo,  Preparation.  MeUing,  CooUng. 
Heat  treatment.  Deformation.  Rolling  mills.  Hardness, 
Measurement,  Microetruaure,  Electron  microscopy. 
X  ray  diffraaion  analysis.  High  temperature  research. 
Tensile  properties.  Creep,  Rupture,  Stresses. 

The  control  of  the  amount  and  size  of  precipitation - 
hardening  particles  in  alloys  is  one  of  the  metallurgist  s 
most  powerful  methods  for  improving  creep  strength  at 
elevated  temperatures;  however,  only  scant  information 
is  available  concerning  the  dependence  of  high  tempera- 
ture strength  and  creep  rate  upon  the  characteristics 
of  the  precipitated  dispersion.   The  purpose  of  this 
investigation  is  to  study  experimentaUy  the  influence 
of  the  v'  characteristics  upon  high  temperature  strength 
in  nickel-base  alloys.   Specifically,  the  effeas  of 
particle  size  and  of  the  relative  amount  of  the  y' 
dispersion  were  Investigated.   In  addition,  the  influence 
of  various  elements  upon  coherency  effeas  was 
explored. 


Sfructural  Mefallurgy  and  Corrosion 

AGN-8063      OTS  $9.10 

Aerojet -General  Nucleonics,  San  Ramon,  CaUf. 
DETERMINATION  OF  TEMPERATURE  COEFFICIENT 
OF  SOLUBILITY  OF  VARIOUS  METALS  IN  RUBIDIUM 
AND  THE  CORROSIVE  EFFECTS  OF  RUBIDIUM  ON 
VARIOUSALLOYS  AT  TEMPERATURES  FROM  1000 
TO  2000°F.   Topical  rept.  1  Feb  61-31  Jul  62,  by 
Peter  F.  Young.    lOlp  32refs 
Cxmtraa  AT(04-3)368 
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BMI-X-218  OTS  $3.60 

tetteUe  Memoriid  Insc  ,  Columbus,  Ohio. 
CORROaON  OF  TOE  ORNL-VPP-MARK  3  FLUORI- 
NATOR  AND  GROUP  V  RODS,   by  P.  D.  Miller.  E.  L. 
White,  J.  D.  JaclMon,  W.  K.  Boyd,  and  W.  N. 
Sdcgelmeyer.  15  Feb  63,  39p 
Coatract  W7405-eng-92. 


1CAPL-22S7  OTS  $0.50 

Knolla  Atomic  Power  Lab. ,  Schenectady,  N.  Y. 
AQUBQUS  CORROSION  OF  ZIRCONIUM  SINGLE 
CRYCTALS,  by  A.  E.  Mbb  and  J.  R.  Faada.  Oct  62. 
I6p  lOrefs 
Coocrsct  W31-109-eng-52 


GSAP-9999  OTS  $a75 

VaUadtos  Atomic  Lab.,  General  Electric  Co., 

Plaaaaotoa,  Calif. 
CORROSION  MECHANISM  OF  ZIRCONIUM  AND  ITS 
ALLOYS,   DIFFUSION  OF  OXYGEN  IN  ZIRCONIUM 
aOXIDB.  by  a  U  Douglass.  27  July  62.  27p 
Coatract  AT(04-3)189 
BURABC-455 


NUCLEAR  PHYSICS  AND 
NUCLEAR  CHEMISTRY 

ANL-FGF-347  OTS  $2.60 

Argonne  Natioaal  Lab. ,  111. 
PREPARATION  AND  PROPERTIES  OF  URANIUM  AND 
THORIUM  MCtfWSULFIDES,  by  P.  D.  Shalek. 
30  Apr  62,  24p  9refB 
Contract  W3l-l09-eng-38. 
U  AC -6504. 

TID- 18140  OTS  $1.10 

Argonne  National  Lab. ,  IlL 
URANIUM -OXYGEN  BONDING  IN  ALKAU  METAL 
URANATES,  by  Henry  R.  Hoekstra.   Dec  62,  6p  lOrefs 
Coatract  W3l-109-eng-38. 

TID-8539      OTS  $L00 

Atomic  Energy  Commission.  Div.  at  Operations 
Analysis  and  Forecasting,  Washington,  D.  C. 
CALCULATING  U-235  OUTPUTS  AND  CHARGES,  by 
William  H.  McVey,  Edwin  H.  Davidson,  and  Gerald  E. 
McTlgue.   (19631  43p 


WAPD-TM-333      OTS  $1.75 

Bettis  Atomic  Power  Lab . ,  Plnsburgh .  Pa . 
TIME -DEPENDENT  nSSION- PRODUCT  THERMAL 
AND  RESONANCE  ABSORPTICW  CROSS  SECTIONS. 
byT.  R.  Errand.  Nov  62.  67p  iSrefs 
Contract  AT(11-1X3EN-14 


TID-18195      OTS  $1.75 

CaUfomia  Research  Corp. ,  San  Francisco. 
RADIOL YSIS  OF  ORGANIC  FLUIDS,  Annual  progress 
rept.  for  I  Oct  61-30  Sep  62,  by  R.  a  Bolt,  M,  L. 
Burrous,  ).  G.  Carroll,  K.  L.  Hall,  and  M.  A. 
Sweeney.    15  Jan  63,  7^  ISrefs 
Contract  AT(D4-3)248 


CUA-NE-24  OTS  $4.60 

Cadiolic  U.  of  America,  Washington,  D.  C. 
AMERICIUM-BERYLUUM  AND  PLUTONIUM- 
BERYLLIUM  NEUTRON  SOURCE  RELATIVE  EF- 
FECTIVENESS IN  PROMPT-GAMMA  ACTIVATION 
ANALYSIS,  by  E.  D.  Jordan  and  H.  E.  Schierling. 

Nov  62.  46p 

Contract  AT(30-1>2586 

NYO-9918 


TID-17903(and  Add.  1)   OTS  $4.60 

Enrico  Fermi  Inst,  for  Nuclear  Studies.  U.  d 

Chicago.  IlL 
SPECIFICATIONS  FOR  A  HOT  CAVE  RADIO- 
CHEMISTRY  LABORATORY  PROJECT,  by  V.  Herrero 
Climent.  Sep  62,  49p 
Contract  AT(1 1-1)1 167 


GA-3853      OTS  $1.75 

General  Atomic  Div. ,  General  Dynamics  Corp. . 

San  Diego,  Calif. 
INTEGRAL  NEUTRON  THERMALEZATION.   Quarterly 
progress  rept.  for  period  ending  31  Dec  62.  by 
J.  R.  Beyster,  J.  R.  Brown  and  G.  K.  Houghton. 
11  Feb  63.  72p  17refs 
Contraa  AT(04-3)l67 


HW- 19771  OTS  $1.10 

Hanford  Atomic  Products  Operation,  Richland,  Wash. 
GAS  COMPOSITION  FOR  THE  DIRECT  HYDRO- 
FLUORINATION  OF  PLUTONIUM  (UI)  OXALATE,   by 
J.  F.  Facer  and  W.  L.  Lyon.  26  Dec  50.  2p 
Contract  AT(45- 1)1350. 


PB  163  360      OTS  $1.10 

High-Energy  Physics  Lab. ,  Stanford  U.,  Calif. 
ELECTROMAGNETIC  STRUCTURE  OF  THE  GIANT 
DIPOLE  RESONANCE,  by  F.  H.  Lewis  and  J.  D. 
Walecka  (Inst,  of  Theoretical  Physics).  J.  Goldemberg 
and  W.  C.  Barber.   Apr  63,  lOp  Srefs 
Contracts  N6onr-251(l6)  and  AF  49(638)388 
HEPL-292;  ITP-82 

DESCRIPTORS:  •Nuclear  structure,  Dlpole  moments. 
Differential  cross  section.  Electrons,  Inelastic  scatter- 
ing. Resonance  scattering.  Resonance  absorption. 
Carbon. 

Experimental  and  theoretical  results  on  the  nature  of 
the  giant  dipole  resonance  in  0^2  are  presented. 
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UCRL-5979  OTS   $2.60 

Uwrence  RadUtion  Lab. ,  U.  of  California, 

Livermore. 
ALPHA  AIR  MONITORING  WITH  a//i  RATIO  CtlM 
PENSATION  FOR  NATURAL  INTERFERENCE.  ^ 
C.  L.  Undeken  and  D.  N.  Monun.  5  Feb  62.  22b 
lOrefs  *^ 

Contract  W7406-et«-48 


UCRL-9793  OTS   $1.10 

Uwrence  Radiation  Lab..  U.  of  CaUfomia,  BetUeley. 
SEMIEMPIRICAL  CORRELATION  OF  /+  ANNIlSl>- 
TION  RATES  IN  METALS,  by  James  A.  McHugh 
Jul  61.  7p  3ref8  *^ 

Contraa  W7405-eng-48 


LAMS-2884       OTS  $0.  50 

Los  Alamos  Scientific  Lab. ,  N.  Mex. 
PROCESSING  OF  UC-PuC  WITH  TRIBUTYL  PHG«- 
PHATE,  byD.  F.  Bowersox.    5  Jul  63,  15p  Urefs 
Contract  W7405-ei^-36 


TID-18094   OTS    $2.60 

New  Hampshire  U. ,  Durham. 
THE  EFFECTS  OF  RADIATION  ON  CHEMICAL  SYS- 
TEMS, Progress  rept.  1  Jan-31  Dec  62.  23p,  by 
Alexander  R.  Amell. 
Contract  AT(30-1)1911 


NASA  N63- 19946      OTS   $9.60 

New  York  U.  Coll.  of  Engineering,  N.  Y 
GEOMAGNETIC  IMPUCATIONS  OF  THE  COSMIC 
RAY  DIURNAL  VARIATION.  AND  FTS  SPECTRUU 
Final  proj.  rept.  by  Donald  E.  Oaten.  1  Mar  63. 
119p97refs. 

Grant  NsG  108-61  and  Contract  DA-36-039-sc-87jtl 
ARPA  Order  163-61;  NASA  CR -50733 


ORNL-3432  OTS   $2.25 

Oak  Ridge  National  Lab. .  Tenn. 
ELECTRONUCLEAR  DIVISION  ANNUAL  PROGRESS 
REPORT  FOR  PERIOD  ENDING  DECEMBER  31. 
93p  46ref8 
Contraa  W7405-eng-26 


ORNL-3383   OTS   $3.00 

Oak  Ridge  National  Lab. ,  Tenn. 
MONTE  CARLO  CALCULATIONS  ON  INTRANU- 
CLEAR CASCADES,  by  H,  W.  BertinL  1962.  226  i 
6lref8 
Contraa  W7405-eng-26 


i 
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ORNL-TM-461      OTS  $8.60 

Oak  Ridge  National  Lab. ,  Tenn. 
NEUTRON  THERMAUZATION  PROGRAMS  FOR  THE 
IBM  7090,  by  C.  A.  Preskltt,  E.  A.  Nephew  and 
M.  E.  Tsagarls.   25  Feb  63,  97p  4refs 
Contraa  W7405-eng-26 

ORNL-3425  OTS  $2.75 

Oak  Ridge  National  Lab. ,  Tenn. 
PHYSICS  DIVISION  ANNUAL  PROGRESS  REPORT 
FOR  PERIOD  ENDING  JANUARY  31,  1963.  7  June  63. 
167p  200ref8 
Contract  W7405-ei^-26 


TID- 17534      OTS  $2.60 

Ohio  State  U.  Research  Foundation,  Columbus 
NUCLEAR  PHYSICS  RESEARCH.   Final  rept.  1  Nov  SO- 
SO  Sep  62,  by  J.  C.  Harris,  D.  F.  Herring,  and 
K.  W.  Jones.  Dec  62,  27p  IBrefs 
Contraa  AT(11-1)147 


TID-18131   OTS  $12.00 

Purdue  U. ,  Lafayette,  Ind. 
THE  FISSION  OF  THORIUM  AND  RHENIUM  IN- 
DUCED BY  INTERMEIXATE  ENERGY  HEUUM  IONS, 
by  Marshall  E.  Davis.    Jan  63,  I67p  127ref8 
Contract  AT(1 1-1)347 


SRIA-101      OTS  $4.60 

Stanford  Research  Inst.,  Menlo  Park,  Calif. 
RADIATION  STABILITY  OF  ORGANIC  UQUIDS. 
Final  summary  rept.  by  E.  M.  Kinderman  and 
A.  H.  Samuel.    15  Feb  63,   43p  14refs 
Contraa  AT(04-3)115 

WCAP-1866      OTS  $4.60 

Westinghouse  Electric  Corp. ,  Pittsburgh,  Pa. 
PREPARATION  AND  PREUMINARY  THERMOELECTRIC 
EVALUATION  OF  THE  URANIUM  CHALCOGENIDES, 
by  W.  P.  Blakenship.  Oct  61.  45p  9refs 
Contract  AT( 30-3)500 


TID-17939   OTS  $1.60 

Wisconsin  U.,  Madison. 
RADIATION  CHEMISTRY  OF  GASES,  by  John  E. 
WiUard.  1%2,  16p  38refs 
Contract    AT(1 1-1)32 


Elementary  Particles 

NAA-SR-MEMO-7776  OTS  $4.60 
Atomic  International,  Canoga  Park,  Calif 

siG-cuM.  -  acodetotreatanisotropiCelastio 

SCATTERING  OF  NEUTRONS,   by  F.  D.  Rudnick  and 
H.  J.  Lorenzi.  22  Oct  62,  44p  4ref8 
Contract  AT(1 1  -  l)GEN-8 
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NYO-9289  OrS  $l.lO 

Carnegie  Inst,  of  Tech. ,  Pittsburgh,  Pa, 
RBGGEIAN  ANALYSIS  OF  DISSIMILAR  PARTICLE 
SCATTERING,  by  Richard  E.  Cutkoeky.  Jao  63.  6p 

Snfs 

Contract  AT(30- 1)882 


PB  163  359 


OTS  $1.60 


High-Energy  Physics  Lab. .  Stanford  U. .  Calif. 
SEARCH  FOR  CHARGED  PARTICLES  WITH  REST 
MASS  BETWEEN  THAT  OF  THE  ELECTRON  AND 
MU-MESCW,  by  D.  H.  Coward  (Doctoral  thesis), 
B.  Gttelman,  H.  Lynch,  and  D.  M.  Ritson.    Mar  63. 
19p  I6refs 

Contract  N6onr-25I(l6) 
Repi.  no.  HEPL-288. 

DESCRIPTORS:  •Charged  particles,  Electrons,  Muons, 
•Pair  production,  Electron  accelerators.  Sensitivity, 
Nuclear  spectroacopy. 

Singly-charged  particles  with  rest  niass  between  that  of 
the  electron  and  mu-meson,  produced  by  electromag- 
netic pair  production,  were  searched  for  at  the  1  BeV 
Stanford  Electron  Accelerator.   The  experiment  had 
high  senaitivity  and  when  combined  with  theoretical 
electrodynamics  results,  rules  out  the'existence  of  any 
but  very  short  Hved  particles  in  the  range  from  I  to 
175  m^.   (Author) 


UCRL-9889  OTS  $3.60 

Lawrence  Radiation  Lab. ,  U.  of  California,  Berkeley. 
ELECTROMAGNETIC  PROPERTIES  OF  A  CHARGED 
VECTOR  MESON,  by  James  A.  Young  and  Sidney  A. 
Bludmen.    12  Oct  61,  32p  19ref8 
Contract  W7405-eng-48 


I 
Instruments  and  Installations 


BNL-6439  OTS  $6.60  _^ 

Brookhaven  National  Lab. ,  Upton,  N.  Y. 
SERVO  STABILIZED  RF  VERNIER  TIME-OF- FLIGHT 
ANALYZER,   by  Robert  L.  Chase.   15  Jan  62,  68p 
Contract  AT(30-2)GEN-16 


LA -2885  OTS   IL50 

Los  Alamos  Scieiitific  Lab.,  N.  Mex. 
INTEGRAL  GAMMA  AND  NEUTRON  MEASUREMENTS 
Cfti  KIWI   B-4A,  by  R.  W.  Henderson,  F.  C.  V. 
Worntan,  F.  M.  Cox,  and  P.  K.  Lee.  29  May  63,  57p 
7ref8 
Cootract  W7405-eng-36 

LAMS-2904       OTS  $a75 

Lob  AlanKM  Scientific  Lab. ,  N.  Mex. 
TEST  CELL  A  SHIELDING  STUDY.   KIWI  B-4A,  by 
P.  K.  Lee,  P.  M.  Cox,  and  W.  H.  Schweitzer.    27  p 


BNL-6823  OTS  $3.60 

New  York  U. ,  New  York. 
I'RODL'CTION  OF  Mu  MESON  BEAM  OF  MOMENTUM 
ABOVE  6.5  Bev/c  AT  BRO(.)KHAVEN  AGS,  by 
L.  Marshall  and  T.  Yamanouchi.  18  Jan  62,  i7p 
(Prepared  in  cooperation  with  Rochester  U. ). 
Contract  AT(30-2)GEN-  :6 


ORNL-332(3Ed.)       OTS  $2.  50 

Oak  Rldpc  National  l^b. ,  Tenn. 
HEALTH  PHYSICS  INSTRUMENT  MANUAL,  by 
D.  M.  Davis  and  B.  D.  Gupton.    1963,  152p 
Contract  W7405-eng-26 


ORNL-3442  OTS   $1,25 

Oak  Ridge  National  Lab.,  Tenn, 
TESTS  OF   HIGH -EFFICIENCY  FILTERS  AND  FILTER 
INSTALLATIONS  AT  ORNL,  by  E.  C.  Parrtsh  and 
R.  W.  Schneider.  1963,  45p  8reffl 
Contraa  W7405-eng-26 


DP-821       OTS  $0.50 

Savannah  River  Lab. ,  Aiken,  S.  C. 
AN  ALTOMATIC  SAMPLE  CHANGER,  by  Louis  H, 
Cook,  Jr.    May  63,  I9p 
Cootract  AT(d7-2)l 


SLAC-15       OTS  $1.  25 

Sundford  Linear  Accelerator  Center.  Sunford  U. , 

Calif. 
MISALIGNMENT  AND  QUADRUPOLE  ERROR  PRO- 
BLEMS AFFECTING  THE  CHOICE  OF  MULTIPLET 
TYPE  FOR  SECTOR  FOCUSING  OF  THE  TWO-MILE 
ACCELERATOR,  Technical  rept. ,  by  R.  H.  Helm. 
Mar  63,   >4p  Srefs 
Contract  AT(04- 3)400 


Nuclear  Engineering  and  Power 

IDO- 28607       OTS  $1.  50 

Aerojet-General  Nucleonics,  San  Ramon,  Calif. 
ARMY  GAS-COOLED  REACTOR  SYSTEMS  PROGRAM. 
Quarterly  progress  rept,    1  Jan-31  Mar  63.    15  May  63, 
66p  46ref 8 
Contract  AT(10-1)880. 


TID- 17706      OTS   $3.60 

A Ico  Products,  Inc.,  Scheneaady,  N.  Y. 
NUCLEAR  TECHNOLOGY  DATA  FOR  SMI.    SM-IA. 
PM-2A.  SM-2.    i2jun6l,  36p  22refs 
Contraa  AT(30-l)2h39 


CoKract  W740S-ei«-36 
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TID- IB 251    OTS   $17.50 

Allis-Chalmers  Mfg.  Co. ,  Washington,  D.  C. 
ANALYSIS-GRAPHITE  CORF  STRUCIURE,  by 
R.  R.  Newton.  U  Dec  6Q.  276p  Srefs 
Contracf  AT^l 0-1)925 


TTD-lSiOO  OTS   $1.6(» 

Allib-Chalmers  Mfg.  Co.,   Washington,  D    C 
rOOLANT  FLOW  DISTRIBUTION  PERMEATION  C  ■ 
COOLANT  THROUGH  GRAPHITE.    EXPERIMENT/ 
GAS  COOLEf)  REACnm.     bv  L.  L.   Kintntr. 
5  Apr  60,   1 7p 
Contract  ATI  10-1  )«325. 


IlD-18101    OTS   $3.60 

Allis-rhalmt-rs  Mfg.  Co.,  Washington.  1).  C 
COCLINC  RD^'IREMENTS  FOR  FUEL  ASSEMBL   -S 
DURING  HANDLING  WITHIN  REACTOR.   FXPURI- 
MENTAL  GA-S  COOLFl)  REACTOR,  by  L.  L.  Klnier 
16  May  60,   i^p  3refs  * 

Contract  ATX  10- 1)925. 

TlD-18099   OrS   $6.60 

Allis-Chalnvirs  Mfg.  Co.,  Washington,  D.  C. 
DESIGN  AND  ANALYSIS,    CORE  GAS  SEALS,  EX- 
PERIMENTAL GAS  aXJLED  REACTOR,  by  j    P 
Ferrari,  ]t.  6  Mar  60. 
Con(ract  AT(  1 0-1)925 


TID- 181 06   OTS   $2.60 

AHis-ChaJmers  Mfg.  Co.,   Washington,  D.  C. 
FAST  NELTRON  LEAKAGE.  EXPERIMENTAL  GA 
COOLED  REACTOR,   bv  E.   Wagner.     22  Feb  60.  2   j 
Contract  AT(  10-1)925  ^ 


TID- 18095   OTS   $4.60 

Alhs-Chalmrrs  Mfg.  Co.,  Washlnston,  D.  C. 
GAMMA  HEATING  CORE  STRUC1UKE  MHTALLI 
v-rOMPONENTS.  EXPERIMENTAL  GAS  COOLED  R 
ACTOR,  by  M.  J.  Barrett.  21  Apr  60,  -i^p 
Cootract  AT(1 0-1)925. 

nD-18ia2  OTS   M.bi) 


-Chalmers  Mfg.  Co.,  Washington,  O.  C. 

MFNTATION  FOR  THE  INSTRUMENTED 

COLUMN.    EXPERIMENTAL  CAS  COOLED 

by  D.  A.  Lampe.    3  Mar  60,  21p  3refs 

:  AT(10-l)92.S 


TT>18107   OTS   $4.60 


Alii s-Chalmt-rs  Mfg.  Co.,  Washington,  D.  C. 

NFirrRON  sm'prF  kfquirements.experimf.., 

'AS  rxXM.FD  BEACTDR,  b^  P.  m.  Wood    6  Jul  6( 
"*bp     ?r,'fp 

-Atitract  ATll0-l>925. 
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TID-18103  OTS   $3.60 

Allis-Chalmers  Mfg.  Co.,  Washington,  D.  C. 
REACTOR  CORE  THFRMAL  INSTRUMENTATION. 
EXPERIMENTAL  GAS  COOLED  REACTOR,  by  D.  A. 
lampe.    6  Jul  60,  37p 
Contract  AT(1 0-1)925 


TlD-18105   OTS   $5.60 

-Ailis-Chalmers  Mfg.  Co..  Washington,  D.  C. 
SHIELDING  ANALYSIS  CONTROL  ROD  PLUG.  EX- 
PI- RIMENIAL  GAS  COOLED  REACTOR,  by  D.  F. 
Liisc.  12  Aug  60,  53p 
Contract  AT(  10-1)925 

ACNP- 62033  OTS  $9.60 

Allis-Chalmerb  Mfg.  Co. ,  Milwaukee,  Wis. 
riEAM  SEPARATION  TECHNOLOGY  UNDER  THE 
IX  RATOM  PROGRAM.   Quarterly  progress  rept. 
1  Oct-3l  Dec  62.   10  Jan  63>  120^)  Srefs 
Contract  ATX  1 1- 1)1 186 
iXJRAEC-543 


riD-18098  errs  $8.io 

Allis-Chalmers  Mfg.  Co..   Washington,  D.  C. 
TEMPERATURE  DISTRIBUTION  MODERATOR  AND 
REFLECTOR   REACTOR  CORE.    EXPERIMENTAL 
GAS  COOLED  REACTOR,  by  F.  Cheng.     25  Apr  60, 
8Sp  8refs 


ACNP-62832       OTS  $1.60 

Allis  Mfg.  Co. ,  Washington,  D.  C. 
HAZARDS  REPORT  --  SM-IA  CORE  II.  by  J.   R. 
Coombe,  L.  D.  Stephenson,  and  F.  G.  Moote. 
18  Oct  62,  I3p  (Prepared  in  cooperation  with  Allis- 
Chalmers  Mfg.  Co. ,  Schenectady,  N.  Y. ) 
Contract  AT(30-l)2639 


TID-13765   OTS    $1.10 

Argonne  National  Lab. .  III. 
FLUORIDE  VOLATILITY  PROCESSING  OF  LOW  EN- 
RICHED FUELS,  by  A,  A.  Jonkt,  J.  Fischer,  and 
W.  Mecham.    Jul  61,  7p  3ref8 
Contract  W;U-l0*y-eng-38 


ANL-6739   OTS    $L75 

Argonne  National  Lab.,  III. 
REACTOR  DEVELOPMENT  PROGRAM.  Progress  rept. 
May  63.  73p  6ref8 
Contract  W3l-109-eng-38 


NAA-SR- MEMO- 7577  OTS  $1.  lU 

.Atomic;  Inrerr.ational,  Canoga  Park,  Calif. 
EFFECTS  OF  ORCAMC  COOLANT  ON  LANflNATED 
FIBER  GASKET  NUTERIALS,   by  E.  C.  Mapes. 
2T  St^  62,    Jp 
Contract  AT(1 1- l)CEN-8 
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NASA  N63- 14757  repriced   OTS  $1.00 

Langley  Research  Center,  National  Aeronautics  and 
Space  AdnUnlstration,  Langley  Sution,  Va. 
WIND-TUNNEL  INVESTIGATION  AT  MACH  NUMBERS 
FROM   1.60  TO  4.50  OF  THE  STATIC -STABILITY 
CHARACTERISTICS  OF  TWO  NONUFTINC  VEHICLES 

p   n  •    ■  n  "  \'    »     >  ~ 
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Ni|w  (Div.  I  PalrcMM  enfUw  Md  All 

AN  APfROXIMATE  METHOD  FOR  ESTIMATING  THE 
TOTAL -PRESSURE  LOSS  FOR  FLOW  OF  AIR 
THROUGH  TUBES  WITH  HEATING  AND  FRICTION, 
by  M.  L.  Lesaer.  Jun  47,  rev.   15  Jul  47,  23p  lOrefu 
NEPA  249-EDR-5;  Technical  rept.  no.  DR-l 

DESCRIPTORS:   •Numerical  methods  and  procedures, 
•Gas  flow,  Pipes,  Heating,  Friction,   •Pressure, 
Measurement,  Equations  erf  state.  Mathematical 
analysis 

The  method  is  based  on  the  assumption  that  the  equa- 
tion erf  state  of  the  gas,  as  it  flows  through  the  tube, 
can  be  approximated  by  a  polytropic  process,  the  value 
of  the  polytropic  exponent  being  determined  by  the  en- 
trance and  exit  conditions.    Using  this  assumption,  it  is 
shown  that  the  total -pressure  loss  is  an  implicit  func- 
tion erf  the  mass  flow  through  the  tube,  the  total  pres- 
sure and  stagnation  temperature  just  in  front  of  the  tube 
entrance,  the  ratio  of  the  stagnation  temperature  at  the 
exit  and  entrance  to  the  tube,  and  the  geometry  of  the 
system.    A  working  chart  is  presented  for  the  rapid 
estimation  at  the  pressure  loss  explicitely  in  terms  of 
the  variables  mentioned  above  for  the  geometry  of  a 
bundle  of  tubes  filling  a  straight  duct.    As  the  chart 
takes  the  entrance  and  exit  effects  into  account,  it  is 
only  valid  for  a  free-flow  area  ratio  of  0. 5  in  the  tubes. 
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PB   163  467      OTS  $1.10 

Aeroprojects ,  Inc. ,  West  Chester,  Pa. 
ULTRASONIC  WELDING  OF  REFRACTORY  METALS. 
Progress  rept.  no.  6,  1  Dec  61-31  Jan  62,  by 
H.  L.  McKaig,  Jr.     30  Mar  62,  2p  Iref 
Contract  NOw-61-0410-c 


DESCRIPTORS:  •Heat  resistant  metals  and  alloys , 
Refractory  materials ,  •Molybdenum  alloys  ,  ♦Titanium 
alloys,  'Tungsten,  'Welding,  •Ultrasonic  radiation, 
•Non-destructive  testing 


A  search  for  a  reliable,  quick,  simple,  and  inexpensive 
inspection  technique    was  initiated  and  continued.  A 
temperature- indicating  liquid  technique  is  in  the  process 
of  evaluation.  Ultrasonic  inspection,  if  feasible,  would 
be  an  ideal  solution.  Branson  Instruments  .  reported  that 
ultrasonic  inspection  did  not  appear  promising.  Sperry 
Products  Company,  repi>rted  s»-»nr»e  success  in  usin^ 
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GA-3349      OTS  $1   25 

General  Atomic  Dlv. ,  General  Dynamics  Corp. , 

San  Diego,  Calif. 
A  STUDY  OF  COPPER  OXIDATION  AND  SOME 
IRRADIATION  EFFECTS.    Final  rept.  by  J.  Martin 
Tobin.   6  Feb  63,   45p  22rff8 
Contraa  AT(04- 3)407 

ARF-B198-36      OTS   $1.10 

IIT  Research  Inst. ,  Chicago,  111. 
IMPROVED  ZIRCONIUM  ALLOYS.   Quarterly  rept. 
I  Oct-31  Dec  62.  by  D.  Weinstein  and  F.  C.  Holtz. 
10  Jan  63,    lOp 
Contraa  AT(1 1-1)578 
EURAEC-554 


NASA  N63- 16548       OTS  $4.60 

Lockheed  Nuclear  Products,  Marietta,  Ga. 
EFFECT  OF  NUCLEAR  RADIATION  ON  MATERIALS 
AT  CRYOGENIC  TEMPERATURES.    Quarterly  prog- 
ress rept.  no.  7,  Jul-Sep  62,    (19621  42p 
Contract  NASw-114 
ER-6047;  NASA  CR-50056;  NP- 12501 


S-28 


SM-1254      $7.60 

Suclear  Metals,  Inc.,  West  Concord,  Mass. 
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Light  Metals 


!i  waesich  program  directed  toward  the  goal  of  d ;  - 
vekfiqg  an  Improved  understanding  of  contaminat  ( m 
dhai  on  liquid  rubidium  and  liquid  lithium  systeiris  is 
tecribed.    Experimental  measurements  were  con-i 
Jutted  on  the  vapor  pressure  of  pure  rubidium,  the| 
melting  point  of  pure  and  oxygen -contaminated  ml  idiun:\ 
and  the  melting  point  of  pure  and  nitrogen -contam;  ilated 
lithium.   A  capillary  viscometer  was  designed  and  con- 
structed and  extensive  viscosity  data  were  measutf^ 
for  pure  and  oxygen  -contaminated  rubidium  from  '.  ^ss 
thin  200  F  to  about  1200  F.    Pumping  experiments  in  an 
iwhermal  loop  revealed  that  oxygen  contaminatio  i  is 
(Mte  deleterious  to  the  electromagnetic  pumping  clar 
•tteristics  of  rubidium.  (Author) 

(lAP-4076      OTS  $1.50 

VaiJecitos  Atomic  Lab. ,  General  Electric  Co. 

Pleasantcn,  CaUf. 

SPECIFIC  ZIRCONIUM  ALLOY  E«SIGN  PROGR^il 
Qu»nerly  progress  repi.  no.  2,  Jul-Sep  62,  by  H    H. 
Klepfer,  K.  C.  Antony,  W.  B.  Nelson,  D,  L.  Douglass 
»«1J.  S.  Armijo.   9  Oct  62,   65p  9refs 
Contract  AT(04-3)I89 
EURAEC-488 


CVNA-159  OTS   $7.60 

Westinghouse  Electric  Corp, ,  Pittsburgh,  Pa, 
EFFECT  OF  IRRADIATION  ON  MECHANICAL  IjitOP- 
ERTIES  OF  CVTR  PRESSURE  TUBE  MATERIAL,  by 
«.  R.  Smalley.  Sep  62,  78p  ISrefs 
Contract  AT( 30- 1)2289 


PB  163  650 


OTS  $3.60 


Carnegie  Inst,  of  Tech. ,  Pittsburgh,  Pa. 
GALUNG  AND  SEIZING  CHARACTERISTICS  OF 
TITANIUM  AND  TITANIUM-BASE  ALLOYS.    Final 

yjLiaUtnU  UA  JO •\Mii-*JlKU  It* 
«.A.U  llcfC.  mo.  401/65-22 


AO  JbS4»i    on  »»  to 

U.  Com.  <f  ligl—sill.  A—  Arbor 

OP  GAIMA  fUmk  PARTICLE  SB 
UPON  THE  HKJH  TEMPERATURE  PROPERTIES  OP 
MCKEL  BASE  ALLOYS,  by  Dsvld  L.  Sponseller  and 
R    A.  Pllrni.   Sep  60.  Sip  4refs 
Coicr act  Nonr  - 1 224(  29) 
Rept.  no.  IP-467 

DESCRDTORS:  Heat  resistant  alloys.  •Nickel  alloys. 
Chromium  alloys.  Aluminum  alloys,  Additives, 
Titanium,  Manganese,  Dispersion  hardening.  Phase 
studies.  Grains  (Metallurgy),  Crystal  struaure, 
Particles,  Precipttation,  Preparation,  Melting,  Cooling,  ■ 
Heat  treatment.  Deformation,  Rolling  mills,  Hardness, 
Measurement,  Microstructure,  Electron  microscopy. 
X-ray  diffraction  analysis.  High  temperature  research. 
Tensile  properties,  Creep,  Rupture,  Stresses. 

The  control  of  the  amount  and  size  of  precipitation- 
hardening  particles  in  alloys  is  one  of  the  metallurgist's 
most  powerful  methods  for  improving  creep  strength  at 
elevated  temperatures;  however,  only  scant  information 
is  available  concerning  the  dependence  of  high  tempera- 
ture strength  and  creep  rate  upon  the  characteristics 
of  the  precipitated  dispersion.   The  purpose  of  this 
investigation  is  to  study  experimentally  the  influence 
of  the  y'  characteristics  upon  high  temperature  strength 
in  nickel-base  alloys.   Specifically,  the  effects  of 
particle  size  and  of  the  relative  amount  of  the  y' 
dispersion  were  investigated.   In  addition,  the  influence 
of  various  elements  upon  coherency  effects  was 
explored. 


Structural  Metallurg)r  and  Corrosion 

AGN-8063      OTS  $9.10 

Aerojet-General  Nucleonics,  San  Ramon,  Calif. 
DETERMINATION  OF  TEMPERATURE  CCKFFICIENT 
OF  SOLUBILITY  OF  VARIOUS  METALS  IN  RUBIDIUM 
AND  THE  CORROSIVE  EFFECTS  OF  RUBIDIUM  ON 
VARIOUS  ALLOYS  AT  TEMPERATURES  FROM  1000 
TO  2000°F.   Topical  rept.  1  Feb  61-31  Jul  62,  by 
Peter  F.  Young.    lOlp  32ref8 
Contract  AT(04-3)368 
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BMI-X-218  OTS  $3.60 

Banelle  Memorial  Inst. ,  Columbus,  Ohio. 
CORROSION  OF  TTIE  ORNL-VPP-MARK  3  FLUORI- 
NATOR  AND  GROUP  V  RODS,    by  P.  D.  Miller,  E.   L. 
White,  J.  D.  Jackson,  W.  K.  Boyd,  and  W.  N. 
Sdegelmeyer.  15  Feb  63,  39p 
Contract  W7405-eng-92. 


KAPL-2257   OTS   $0.50 

Knolls  Atomic  Power  Lab. ,  Schenectady,  N.  Y. 
AQUEOUS  CORROSION  OF  ZIRCONIUM  SINGLE 
CRYSTALS,  by  A.  E.  Bibb  and  J.  R.  Fascia.  Oct  62, 

16p  lOrefs 

Contract  W31-109-eng-52 


GEAP-3999   OTS   $0.75 

VaUecitoe  Atomic  Lab.,  General  Electric  Co., 

Pleasanton,  Calif. 
CORROSION  MECHANISM  OF  ZIRCONIUM  AND  ITS 
ALLOYS,   DIFFUSION  OF  OXYGEN  IN  ZIRCONIUM 
DIOXIDE,  by  a  L.  Douglass.  27  July  62,  27p 
Contract  AT(04-3)  189 
EURAEC-455 
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NUCLEAR  CHEMISTRY 


ANL-FGF-347 


OTS  $2.60 


Argonne  National  Lab. ,  111. 
PREPARATION  AND  PROPERTIES  OF  URANIUM  AND 
THORIUM  MONOSULFIDES,  by  P.  D.  Shaiek. 
30  Apr  62,  24p  9refs 
Contract  W31-l09-eng-38. 
UAC-6504. 


TID-18140 


OTS  $1.10 


Argonne  National  Lab. ,  111. 
URANIUM -OXYGEN  BONIXNG  IN  ALKAU  METAL 
URANATES,  by  Henry  R.  Hoekstra.   Dec  62,  6p  lOrefs 
Contract  W3l-109-eng-38. 

TID-8539      OTS  $1.00 

Atonic  Energy  Commiasion.  Div.  of  Operations 
Analysis  and  Forecasting,  Washington,  D.  C. 
CALCULATING  U-235  OUTPUTS  AND  CHARGES,  by 
William  H.  McVey,  Edwin  H.  Davidson,  and  Gerald  E. 
McTigue.    [19631  43p 


WAPD-TM-333      OTS  $1.75 

Bettis  Atomic  Power  Lab. ,  Pittsburgh,  Pa. 
TIME -DEPENDENT  HSSION- PRODUCT  THERMAL 
AND  RESONANCE  ABSORPTION  CROSS  SECTIONS, 
byT.  R.  England.  Nov  62.  67p  ISrefs 
Contract  AT(11-1X3EN-14 


TID-18195       OTS  $1.75 

California  Research  Corp. ,  San  Francisco. 
RADIOLYSIS  OF  ORGANIC  FLUIDS,  Annual  progress 
rept.  for  1  Oct  61  -30  Sep  62,  by  R.  a  Bolt,  M.  L. 
Burrous,  J.  G.  Carroll,  K.  L.  Hall,  and  M.  A. 
Sweeney.    15  Jan  63,  7 2p  ISrefs 
Contract  AT(04-3)248 


CUA-NE-24  OTS  $4.60 

Catholic  U.  of  America,  Washington,  D.  C. 
AMERICIUM-BERYLUUM  AND  PLUTONIUM- 
BERYLUUM  NEUTRON  SOURCE  RELATIVE  EF- 
FECTIVENESS IN  PROMPT-GAMMA  ACTIVATION 
ANALYSIS,   by  E.  D.  Jordan  and  H.  E.  Schierling. 
Nov  62,  46p 
Contract  AT(30- 1)2586 
NYO-9918 


TID-17903(and  Add.  1)   OTS  $4.60 

Enrico  Fermi  Inst,  for  Nuclear  Studies,  U.  of 

Chicago,  111. 
SPECIFICATIONS  FOR  A  HOT  CAVE  RADIO- 
CHEMISTRY  LABORATORY  PROJECT,  by  V.  Herrero 
Climeni.  Sep  62,  49p 
Contract  AT(ll-l)ll67 


GA-3853      OTS   $1.75 

General  Atomic  Div. ,  General  Dynamics  Corp. , 

San  Diego,  Calif. 
INTEGRAL  NEUTRON  THERMALIZATION.   Quarterly 
progress  rept.  for  period  ending  31  Dec  62,  by 
J.  R.  Beyster,  J.  R.  Brown  and  G.  K.  Houghton. 
U  Feb  63,   72p  17ref8 
Contract  AT(04-3)167 


HW- 19771  OTS  $1.10 

Hanford  Atomic  Products  Operation,  Richland,  Wash. 
GAS  COMPOSITION  FOR  THE  DIRECT  HYDRO- 
FLUORINATION  OF  PLUTONIUM  (III)  OXALATE,    by 
J.  F.  Facer  and  W.  L.  Lyon.  26  Dec  50,  2p 
Contract  AT(45-1)1350 


PB  163  360       OTS  $1.10 

High-Energy  Physics  Lab.,  Stanford  U.,  Calif. 
ELECTROMAGNETIC  STRUCTURE  OF  THE  GIANT 
DIPOLE  RESONANCE,  by  F.  H.  Lewis  and  J.  D. 
Walecka  (Inst,  of  Theoretical  Physics),  J.  Goldemberg 
and  W.  C.  Barber.    Apr  63,   lOp  8refs 
Contracts  N6onr-251(l6)  and  AF  49(638)388 
HEPL-292;  ITP-82 

DESCRIPTORS:  'Nuclear  structure,  Dipole  nrwments. 
Differential  cross  section.  Electrons,  Inelastic  scatter- 
ing. Resonance  scattering.  Resonance  absorption. 
Carbon. 

Experimental  and  theoretical  results  on  the  nature  of 
the  giant  dipole  resonance  in  C^2  are  presented. 


S-30 


UCRL-5979   OTS   $2.60 

Uwrence  Radiation  Lab. ,  U.  of  California, 

Uvermore. 

ALPHA  AIR  MONITORING  WITH  a  I  fi  RATIO  cdil- 
PENSATION  FOR  NATURAL  INTERFERENCE,  b 
C  L.  Lindeken  and  D.  N.  Montan.  5  Feb  62,  22p 
lOrefs 
Contract  W7405-eng -48 


L)CRL-9793  OTS   $1.10 

Uwrence  RadiaUon  Lab. ,  U.  of  CaUfomia,  Beriiley. 
5EM1EMPIRICAL  CORRELATION  OT  ^  +  ANNIHI   A- 
HON  RATES  IN  METALS,  by  James  A.  McHugh. 
)ul  61,  7p  3ref8 
Contract  W7405-eng-48 


LAMS-2884       OTS  $0.  50 

Los  Alamos  Scientific  Lab. ,  N.  Mex. 
PROCESSING  OF  UC-PuC  WITH  TRIBUTYL  PHa 
PHATE,  by  D.  F.  Bowersox.  5  Jul  63,  15p  llrefs 
Contract  W7405-eng-36 


TID-18094   OTS     $2.60 

Ne*  Hampshire  U. ,  CXirham. 

THE  EFFECTS  OF  RADIATION  ON  CHEMICAL  ^- 
TEMS,  Progress  rept.  I  Jan-31  Dec  62.   23p,  by 
Alexander  R.  Amell. 
Contract  AT(30-l)1911 


NASA  N63- 19946      OTS   $9.60 

New  York  U.  Coll.  cf  Engineering,  N.  Y.  - 
GEOMAGNETIC  IMPUCATIONS  OF  THE  COSMI  ! 
RAY  DIURNAL  VARIATION,  AND  ITS  SPECTRuJ. 
Final  proj.  repc.  by  Donald  E.  Cat  en.    1  Mar  63, 
n9p97ref8. 

Gram  NsG  108-61  and  Contract  DA-36-039-sc-87ih 
ARPA  Order  163-61;  NASA  CR -50733 


ORNL-3432  OTS   $2.25 

Oak  Ridge  National  Lab. ,  Tenn. 
ELECT RONUC LEAR  DIVISION  ANNUAL  PROGR  SS 
REPORT  FOR  PERIOD  ENDING  DECEMBER  31.    962. 
93p  46ref  8 
Cootraa  W7405-eng-26 


ORhfL-3383  OTS   $3.00 

Oak  Ridge  National  Lab. ,  Tenn. 
MONTE  CARLO  CALCULATIONS  ON  INTRANU- 
CLEAR CASCADES,  by  H.  W.  Bertini.  1962,  226 

filrefs 

Contract  W7405-eng-26 


ORNL-TM-461      OTS   $8.60 

Oak  Ridge  National  Lab. ,  Tenn. 
NEUTRON  THERMAUZATION  PROGRAMS  FOR  THE 
IBM  7090,  by  C.  A.  Preskitt,  E.  A.  Nephew  and 
M.  E.  Tsagaris.    25  Feb  63.  97p  4refs 
Contraa  W7405-eng-26 


ORNL-3425   OTS   $2.75 

Oak  Ridge  National  Lab. ,  Tenn. 
PHYSICS  DIVISION  ANNUAL  PROGRESS  REPORT 
FOR  PERIOD  ENDING  JANUARY  31,  1963.  7  June  63, 
I67p  200ref8 
Contract  W7405-eng-26 


TID- 17534      OTS   $2.60 

Ohio  State  U.  Research  Foundation,  Columbus. 
NUCLEAR  PHYSICS  RESEARCH.    Final  rept.   1  Nov  SO- 
SO  Sep  62,  by  J.  C.  Harris,  D.  F.  Herring,  and 
K.  W.  Jones.   Dec  62,  27p  IBrefs 
Contraa  AT(1 1-1)147 


TID-18131    OTS   $12.00 

Purdue  U. ,  Lafayette,  Ind. 
THE  FISSION  OF  THORIUM  AND  RHENIUM  IN- 
DUCED BY  INTERMEDIATE  ENERGY  HELIUM  IONS, 
by  Marshall  E.  Davis.    Jan  63,  167p  127refs 
Contract  AT(11-1)347 


SRIA-101      OTS   $4.60 

Stanford  Research  Inst.,  Menlo  Park,  Calif. 
RADIATION  LABILITY  OF  ORGANIC  LIQUIDS. 
Final  summary  rept.  by  E.  M.  Kinderman  and 
A.  H.  Samuel.    15  Feb  63,    43p  14ref8 
Contract  AT(04-3)1I5 

WCAP-1866      OTS  $4.60 

Westinghouse  Electric  Corp. ,  Pittsburgh,  Pa. 
PREPARATION  AND  PREUMINARY  THERMOELECTRIC 
EVALUATION  OF  THE  URANIUM  CHALCOGENIDES, 
by  W.  P.  Blakenship.  Oct  61.  45p  9refs 
Contract  AT( 30-3)500 


TID-17939   OTS   $1.60 

Wisconsin  U. ,  Madison. 
RADIATION  CHEMISTRY  OF  GASES,  by  John  E. 
Wlllard.  1962,   16p  38refs 
Contract    AT(1 1-1)32 


Elementary  Particles 

NAA-SR-MEMO-7776  OTS  $4.60 

Atomic  International,  Canoga  Park,  Calif 
SIG-CUM.  -  A  CODE  TO  TREAT  ANISOTROPIC  ELASTIC 
SCATTERING  OF  NEUTRONS,   by  F.  D.  Rudnick  and 
H.  J.  Lorenzi.  22  Oct  62,  44p  4ref8 
Contract  AT(ll-l)GEN-8 
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NYO-9289   OTS   $1.10 

Cameoe  Inst,  d  Tech. ,  Pittsburgh,  Pa. 
REGGEIAN  ANALYSIS  OF  DISSIMILAR  PARTICLE 
SCATTERING,  by  Richard  E.  Cutkosky.  Jan  63,  Gp 

Srefs 

Contract  AT(30- 1)882 


PB  163  359 


OTS  $1.60 


High-Energy  Physics  Lab. ,  Stanford  U. ,  Calif. 
SEARCH  FOR  CHARGED  PARTICLES  WITH  REST 
MASS  BETWEEN  THAT  OF  THE  ELECTRON  AND 
MU-MESON.  by  D.  H.  Coward  (Doctoral  thesis), 
B.  Ginelman.  H.  Lynch,  and  D.  M.  Ritson.    Mar  63, 
I9p  I6refs 

Contract  N6onr-251(l6) 
Rept.  no.  HEPL-288. 

DESCRIPTORS:  •Charged  particles,  Electrons,  Muons, 
•Pair  production,  Electron  accelerators.  Sensitivity, 
Nuclear  spectroscopy. 

Singly -charged  particles  with  rest  mass  between  that  of 
the  electron  and  nriu-meson,  produced  by  electromag- 
netic pair  production,  were  searched  for  at  the  I  BeV 
Stanford  Electron  Accelerator.   The  experiment  had 
high  sensitivity  and  when  combined  with  theoretical 
electrodynamics  results,  rules  out  the 'existence  of  any 
but  very  short  lived  particles  in  the  range  from  1  to 
175  mg.   (Author) 

UCRL-9889  OTS  $3.60 

Lawrence  Radiation  Lab. ,  U.  of  California,  Berkeley. 
ELECTROMAGNETIC  PROPERTIES  OF  A  CHARGED 
VECTOR  MESON,  "by  James  A.  Young  and  Sidney  A. 
Bludmen.    12  Oct  61,  32p  19ref8 
Contract  W7405-eng- 48 
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BNL-6823  OTS  $3.60 

New  York  U. ,  New  York. 
PRODUCTION  OF  Mu  MESON  BEAM  OF  MOMENTUM 
ABOVE  6.5  Bev/c  AT  BROOKHAVEN  AGS,  by 
L.  Marshalland  T.  Yamanouchi.  18  Jan  62,  37p 
(Prepared  in  cooperation  with  Rochester  U.). 
Contract  AT(30-2)GEN- 16 


ORNL  -332  (3  "Ed. )       OTS  $Z  50 

Oak  Ridge  National  Lab. ,  Tenn. 
HEALTH  PHYSICS  INSTRUMENT  MANUAL,  by 
D.  M.  Davis  and  E.  D.  Gupton.    1963,  152p 
Contract  W7405-eng-26 


ORNL-3442   OTS    $1.25 

Oak  Ridge  National  Lab. ,  Tenn. 
TESTS  OF  HIGH-EFFICIENCY  FILTERS  AND  FILTER 
INSTALLATIONS  AT  ORNL,  by  E.  C.  Parrish  and 
R.  W.  Schneider.  1963,  45p  Srefs 
Contract  W7405-eng-26 


DP-821       OTS  $0.  50 

Savannah  River  Lab. ,  Aiken,  S.  C. 
AN  AUTOMATIC  SAMPLE  CHANGER,  by  Louis  H. 
Cook,  Jr.    May  63,  19p 
Contract  AT(a7-2)l 


SLAC-15      OTS  $1.  25 

Sundford  Linear  Accelerator  Center,  Stanford  U. , 

Calif. 
MISALIGNMENT  AND  QUADRUPOLE  ERROR  PRO- 
BLEMS AFFECTING  THE  CHOICE  OF  MULTIPLCT 
TYPE  FOR  SECTOR  FOCUSING  OF  THE  TWO-MILE 
ACCELERATOR,  Technical  rept. ,  by  R.  H.  Helm. 
Mar  63,  54p  3ref8 
Contract  AT(04- 3)400 


BNL-6439  OTS  $6.60 

Brookhaven  National  Lab. ,  Upton,  N.  Y.  ^,  ,^™ 

SERVO  STABILIZED  RF  VERNIER  TIME- OF- FLIGHT 
ANALYZER,   by  Robert  L.  Chase.  15  Jan  62,  68p 
Contract  AT(30-2)GEN- 16 


LA-2885  OTS   $1.50 

Los  Alamos  Scientific  Lab.,  N.  Mex. 
IKTEGRAL  GAMMA  AND  NEUTRON  MEASUREMEOTS 
ON  KIWI   B-4A,  by  R.  W.  Henderson,  F.  C.  V. 
Worman,  F.  M.  Cox,  and  P.  K.  Lee.  29  May  63,  57p 
7refs 
Contract  W7405-eng-36 

LAMS-2904       GTS  $0.75 

Los  Alamos  Scientific  Lab. ,  N.  Mex. 
TEST  CELL  A  SHIELDING  STUDY.    KIWI  B-4A,  by 
P.  K.  Lee,  F.  M.  Cox,  and  W.  H.  Schweitzer.    27p 
Srefs 
Contract  W7405-eng-36 


Nuclear  Engineering  and  Power 

IDO- 28607       OTS  $1.  50 

Aerojet-General  Nucleonics,  San  Ramon,  Calif. 
ARMY  GAS-COOLED  REACTOR  SYSTEMS  PROGRAM. 
Quarterly  progress  rept.    I  Jan-31  Mar  63.    15  May  63, 
68p  46ref8 
Contract  AT(10-l)880. 


TTD- 17706      OTS   $3.60 

Alco  Produas,  Inc.,  Schenectady,  N.  Y. 
NUCLEAR  TECHNOLOGY  DATA  FOR  SMI.    SM-IA, 
PM-2A.  SM-2.    I2jun6l,  36p  22ref8 
Contraa  AT( 30- 1)2639 


S-32 


T!D-18251    OTS   $17.  SO 

Allis-Chalmers  Mfg.  Co. ,  Washington,  D.  C. 
ANALYSIS-GRAPHITE  CORE  STRUCTURE,  by 
R.  R.  Newton.  14  Dec  60,  276p  Srefs 
Contract  AT(1 0-1)925 


m)-l8100   OTS   $1.60 

Mlis-Chalmers  Mfg.  Co.,   Washington,  D.  C. 
COOLANT  FLOW  DISTRIBL'TION  PERMEATION  ilP 
COOLANT  THROUGH  GRAPHITE.    EXPERIMENT^. 
GAS  COOLED  REACTOR,    by  L.  L.  Kintner. 
5  Apr  60,  1 7p 
Contract  AT(1 0-1)925. 


riD-l810l    OTS   $3.60 

.Alli8-Chalmer8  Mfg.  Co.,   Washington,  D.  C. 
COOLING  REQUIREMENTS  FOR  FUEL  ASSEMBiL  ES 
DLRING  HANDLING  WITHIN  REACTOR,   EXPERI- 
ME.MTAL  GAS  COOLED  REACTOR,  by  L.  L.  Kirj^r. 
16  May  60,  35p  Srefs 
Contract  AT(  10- 1)925. 


TlD-18099   OTS   $6.60 

Allis-Chalmers  Mfg.  Co.,  Washington,  D.  C. 
DESIGN  AND  ANALYSIS,    CORE  GAS  SEALS.  E> 
PERIMENTAL  GAS  COOLED  REACTOR,  by  J.  P 
Ferratt,  Jr.  6  Mar  60. 
Contract  AT(1 0-1)925 


nD-l8l06   OTS   $2.60 

Allis-Chalmers  Mfg.  Co.,  Washington,  D.  C. 
FAST  NEUTRON  LEAKAGE.  EXPERIMENTAL  CWS 
COOLED  REACTOR,   by  E.   Wagner.     22  Feb  60,    I2p 
Contraa  AT(10- 1)925 


TID-18095   OTS   $4.60 

Allis-Chalmers  Mfg.  Co.,  Washington,  D.  C. 
GAMMA  HEATING  CORE  STRUCTURE  METALLlIC 
COMPONENTS.    EXPERIMENTAL  GAS  COOLED  RE- 
ACTOR, by  M.  J.  Barrett.  21  Apr  60,   49p 
Contract  AT(1 0-1)925. 

TID-18102  OTS   $2.60 


»!'*>-Chalmers  Mfg.  Co.,  Washington,  D.  C. 
'('MENTATION  FOR  THE  INSTRUMENTED 
COLUMN.    EXPERIMENTAL  GAS  COOLEEi 
"<,  by  D.  A.  Lampe.    3  Mar  60,  2lp  Srefs 
ct  ATX  10- 1)925 


Oil 


nD-18107   OTS   $4.60 

AUis-Chalmers  Mfg.  Co.,  Washington,  D.  C. 
NEUTRON  SOURCE  REQUIREMENTS. EXPERlMElljITAL 
GAS  COOLED  REACTOR,  by  P.  M.  Wood.    6  Jul  «) 
*P    2ref8 
Contract  ATX  10-1)925. 


RE- 


TID-18103   OTS   $3.60 

Allis-Chalmers  Mfg.  Co.,  Washington,  D.  C. 
REACTOR  CORE  THERMAL  INSTRUMENTATION. 
EXPERIMENTAL  GAS  COOLED  REACTOR,  by  D.  A. 
Lampe.    6  Jul  60,  37p 
Contract  AT(  10-1)925 


TlD-18105   OTS   $5.60 

Allis-Chalmers  Mfg.  Co.,  Washington,  D.  C. 
SHIELDING  ANALYSIS  CONTROL  ROD  PLUG.  EX- 
PERIMENTAL GAS  COOLED  REACTOR,  by  D.  F. 
Luse.  12  Aug  60,  53p 
Contract  AT(1 0-1)925 

ACNP-62033  OTS  $9.60 

Allis-Chalmers  Mfg.  Co. ,  Milwaukee,  Wis, 
STEAM  SEPARATION  TECHNOLOGY  UNDER  THE 
EURATOM  PROGRAM,   Quarterly  progress  rept. 
I  Oct-31  Dec  62.   10  ^  63>  120p  Srefs 
Contract  AT(1 1-1)1 186 
EUR  ABC- 543 


TlD-18098    OTS   $8.10 

Allis-Chalmers  Mfg.  Co.,  Washington,  D.  C. 
TEMPERATURE  DISTRIBUTION  MODERATOR  AND 
REFLECTOR  REACTOR  CORE.    EXPERIMENTAL 
GAS  COOLED  REACTOR,  by  F.  Cheng.    25  Apr  60, 
85p  8ref8 


ACNP-62832       OTS  $1.  60 

AUis  Mfg.  Co. ,  Washington,  D.  C. 
HAZARDS  REPORT  --  SM-IA  CORE  II,  by  J.   R. 
Coombe,  L.  D.  Stephenson,  and  F.  G.  Moote. 
18  Oct  62,  13p  (Prepared  in  cooperation  with  Allis- 
Chalmers  Mfg.  Co.,  Schenectady,  N.  Y.) 
Contract  AT(30- 1)2639 


TID-13765   OTS   $1.10 

Argonne  National  Lab. ,  111. 
FLUORIDE  VOLATILITY  PROCESSING  OF  LOW  EN- 
RICHED FUELS,  by  A.  A.  Jonke,  J.  Fischer,  and 
W.  Mecham.    Jul  61,  7p  3ref6 
Contract  W31-109-eng-38 


ANL-6739   OTS    $1.75 

Argonne  National  Lab. ,  111. 
REACTOR  DEVELOPMENT  PROGRAM.  Progress  rept. 
May  63,  73p  6refs 
Contract  W31-109-eng-38 


NAA-SR- MEMO- 7577  OTS  $1.10 

Atomics  International,  Canoga  Park,  Calif. 
EFFECTS  OF  ORGANIC  COOLANT  ON  LAMINATED 
FIBER  GASKET  MATERL^LS,    by  E.  C.  Mapes. 
27  Sep  62,  3p 
Contract  AT(l  1-  l)GEN-8 


S-33 


NAA-SR-8304   OTS   $0.75 

Atomics  Internaciooal,  Canoga  Park,  Calif. 
PHASE  I  MECHANICAL  AND  THERMOCHEMICAL 
TEST  SERIES  SNAP  AEROSPACE  SAFETY  PROGRAM, 
by  S.  U  Pfahler.  30  Jun  63,  32p 
Contraa  AT(ll-l)GEN-8 


NAA-SR- MEMO- 7872  OTS  $2.60 

Atomic  International,  Canoga  Park,  Calif. 
PLANNING  FOR  URANIUM  CARBIDE  TRANSIENT 
HEATING  EXPERIMENTS  IN  TREAT,    by  M, 
Silberberg  and  P.  ^iegler.    17  Oct  62,  24p  13refs 
Contract  AT(Il-l)GEN-8 


NAA-SR- MEMO- 7723  OTS  $7.60 

Atomic  International,  Canoga  Park,  Calif. 
PRELIMINARY  DESIGN,    REFLECTOR  ACTUATOR, 
by  R.   L.  HaU  1  Nov  62,  76p  20ref8 
Contract  AT(lI-l)GEN-8 


NAA-SR-MEMO-7804  OTS  $5.60      * 

Atomics  International,  Canoga,  Park,  Calif. 
RELATIONSHIP  OF  CARBURIZING  POTENTIAL  TO 
OPERATING  TEMPERATURE  LIMITATIONS  IN  SRE, 
by  D.  L  Sinizer  and  E.  N.  Pearson.  62,  59p  16refs 
Contract  AT(ll-I)GEN-8 


NAA-SR- MEMO- 78 13  OTS  $1.60 

Atomics  International,  Canoga  Park,  Calif. 
A  SAFETY  FUSE  FOR  URANIUM  CARBIDE  FUEL 
ELEMENTS  IN  THE  S.G.R.   CRITICAL  ASSEMBLY, 
by  J.  F.  Johnson.   16  Oct  62,  I2p 
Contract  AT(ll-l)GEN-8. 


TID-18072       GTS  $1.75 

Atomic  Power  Development  Associates,  Inc. , 

Detroit,  Mich. 
SODIUM  HEATED  STEAM  GENERATOR  SUMMARY. 
19  Sep  62,  73p  48refs 
Contract  AT(ll-l)865 


TID- 18076  GTS   $4.60 

Babcock  and  Wilcox  Co. ,  Lynchburg,  Va. 
FLUX  AND  CADMIUM  RATIO  MEASUREMENTS  IN 
THE  ATR  CRITICAL  EXPERIMENT,  by  Glenn  W.  Fiscus. 
Feb  63,  41p 
Contract  AT(  10- 1)1075 
ATRCE-107 


TID- 18026  errs   $1.60 

Babcock  and  Wilcox  Co.,  Lynchburg,  Va. 
MEASUREMENT  OP  VOID  EFFECTS  IN  THE  AD- 
VANCED TEST  REACTOR  CRITICAL  EXPERIMENTS, 
by  A.  L.  MacKinney.  Jan  63,  19p 
Contract  AT(  10- 1)  1075 
ATRCE-106 


TID- 1 8064   OTS   $3.60 

Babcock  and  Wilcox  Co. ,  Lynchburg,   Va. 
PILE  OSCILLATOR  EXPERIMENTS  WITH  THE 
ADVANCED  TEST  REACTOR  CRITICAL  EXPERI- 
MENTS, by  A.  L.  MacKinney.  Nov  62,  34p 
Contract  AT(10- 1)1075 


WAPD-PWR-TE-95      OTS  $4  60 

Bettis  Atomic  Power  Lab.  ,  Pittsburgh.  Pa. 
PRIMARY  COOLANT  FLOW  COASTDOVf^  IN  PWR 
CORE   1.   Test  evaluation,  by  David  L.  Crum. 
3  Apr  61,  48p 
Contraa  AT(11-1)GEN-14 


BAW-1271   OTS   $1.50 

Babcock  and  Wilcox  Co. ,  Lynchburg,  Va. 
SPECTRAL  SHIFT  CONTROL  REACTOR  BASIC  PHYS- 
ICS PROGRAM,  Quarterly  technical  rept  no.   10, 
Jan-Mar  63,  62p  17ref8 
Contract  AT(30- 1)2602 


BMI-X-10031      OTS  $1.10 

Battelle  Memorial  Inst. ,  Columbus,  Ohio. 
FISSION -PRODUCT  RELEASE  FROM  FUEL-ELE- 
MENT CLADDINGS.   Quarterly  progress  rept.  for 
Oct-Dec  62,  by  Fiiz  R.  Winslow,  Thomas  S   EUeman, 
George  G.  Cocks,  Josef  Bugl  and  Arthur  A.  Bauer. 
1  Jan  63,    5p 
Contraa  W7405-eng-92 
EURAEC-544 


BMI-l630(DeL)       OTS  $2.00 

Battelle  Memorial  Inst. ,  Columbus,  Ohio. 
PROGRESS  RELATING  TO  CIVILIAN  APPLICATIONS 
DURING  APRIL,  1963,  by  Russell  W.  Dayton  and 
Ronald  F.  Dickerson.    1  May  63,  81  p 
Contract  W7405-eng-92. 


WAPD-PWR-TE-93  OTS  $1.60 

Bettis  Atomic, Power  Lab. ,  Pittsburgh,  Pa. 
FLOW  DISTRIBUTION  ACROSS  THE  CORE,    SECTION 
n,    Test  evaluation  on  Core  I  Seed  2,  by  M.  G. 
Friedman.  6  Mar  61,   14p 
Contract  AT(11-1)GEN-14 
T- 550097 


WAPD  PWR-TE-92      OTS  $1.60 

Bettis  Atomic  Power  Lab.  ,  Pittsburgh,  Pa. 
FUEL  ASSEMBLY  FLOW  RATES  PWR  CORE  I  SEED  2. 
Test  evaluation,  by  Paul  A.  Bickel.     4  Apr  61,  I2p  2refs 
Contract  AT(11-IXJEN- 14 


WAPD-MRP-103      OTS  $2.50 

Bettis  Atomic  Power  Lab.  ,  Pittsburgh,  Pa. 
PRESSURIZED  WATER  REACTOR  (PWR)  PROJECT. 
Technical  progress  rept.  24  Feb- 23  Apr  63.  129p 
Contract  AT(ll-l)GEN- 14 


S^34 


WAPD-PWR-TE-95      $4.60 

Bettis  Atomic  Power  Lab. .  Pittsburgh,  Pa. 
PRIMARY  COOLANT  FLOW  COASTDOWN  IN  PWH 
COKE  1,  Test  evaluation,  by  David  L.  Crum. 
3  Apr  61.  48p 
Contract  AT(ll-l)GEN- 14 


WAPD-PWR-TE-81      OTS  $3.60 

Bettis  Atomic  Power  Lab.  ,  Pittsburgh,  Pa. 
SHIPPINGPORT  PWR-1  SEED- 2  PHYSICS  TE^ 
SULTS  FRCHS4  50-EFPH  TO  3600-EFPH.   Test 
evaluation,  by  J.  H.  Leonard  and  G.  H.  Saito. 
10  Feb  61,  35p 
Contraa  AT(11-1X5EN-14 


BRB-69  OTS  $3.60 

Bridgeport  Brass  Co. ,  Conn. 

DWAPAK  EXTRUSION  OF  I  &  E  FUEL  ELEMENTS 
PHASE  II.   TECHNICAL  ACTIVITY  ALPHA  PHA5p,  by 
Q.  C.  Carloni  and  L.  Lewis.    14  Sep  62,  39p  2re 
Contract  AT(30- 1)1405 


CEND-159(Pt.  IV)  OTS  $18.00 

Combustion  Engineering,  Inc. ,  Windsor,  Conn 
HIGH  FLUX  BEAM  REACTOR,  BROOKHAVEN 
NAHGNAL  LABORATORY.    ENGINEERING  ANALYSIS 
OF  BIOLOGICAL  SHIELD  AND  APPURTENANC^$,   by 
.\.  A.  Correia,  L.  G.  Epel,  F.  W.  Kleimola,  G, 
Nlorganthaler,  and  G.  V.  Notari.  Sep  62,  286p 
Contract  AT(30- 1)2697,  subcontract  with  the  Lumn^iis  Co. 


CEND-159(Pt.  II)    OTS   $9.10 

Combustion  Engineering,  Inc. ,  Windsor,  Conn. 
HIGH  FLUX  BEAM  REACTOR,  BROOKHAVEN  N/l 
TIONAL  LABORATORY.    CORE  STRUCTURE,  b]' 
L  Bertone,  E.  Gruber,  D.  McLaughlin,  and  J.  Pptesato. 
Sep  62,  106p 

Contract  AT(30- 1)2697,  subcontraa  with  the  Lun^itius 
Co 


CEND-159(Pt.U0  OTS  $9.10 

Combustion  Engineering,  Inc. ,  Windsor,  Conn. 
HIOl  FLUX  BEAM  REACTOR,  BROOKHAVEN 
NAHONAL  LABORATC«Y.    ENGINEERING  ANALYSIS 
OF  THE  HFBR  THERMAL  SHIELD,    by  L.  G.  E|el, 

F.  W.  Kleimola,  G.  V.  Notari,  R.  J.  Rickert,  aW 

G.  F.  Morgerthaler.  Sep  62,   105p 
Contract  AT(30- 1)2697,  subcontract  with  the  Lunii^ius  Co. 

TlD-17172  OTS   $3.60 

Cornell  Aeronautical  Lab. ,  Inc. ,  Buffalo,  N.  Y 
DISPERSAL  OF    REACTOR  CORE  MATERIALS  Hv 
RE-E*JTRY  PROCESSES,  PRELIMINARY  ANALY!  S,  by 
J-  L.  Seal,  W.  E.  Smith,  F,  C.  Haas,  and 
R-  L,  Pleuthner.    July  62,  3*8p  13rcfs 
CALrept,  no,  AA-1506-W-1 


DLCS-5001062   OTS   $5.60 

CXiquesne  Light  Co. ,  Shippingport,  Pa. 
MONTHLY  OPERATING  REPORT /ON  PWR  OPERA- 
TION/,   OCTOBER  1962. 
Contract  AT(1 1-1)292 


IDO-24034  (Add.  2)  QTS  $10. 10 

Fluor  Corp.,  Ltd.,  Los  Angeles,  Calif. 
EXPERIMENTAL  ORGANIC  COOLED  REACTOR  PRE- 
LIMINARY HAZARDS  REPORT  (ADDENDUM  2).  Rept. 
on  Contract  AT(lO-l)  1040.  Apr  61,  122p.) 


GA-3845      OTS   $2.60 

General  Atomic  Div.  General  Dynamics  Corp. , 

San  Diego,  Calif. 
A  PROGRAM  OF  BASIC  RESEARCH  ON  MECHANI- 
CAL PROPERTIES  OF  REACTOR  MATERIALS. 
Quarterly  progress  rept.  for  period  ending  31  Dec  62, 

by  T.  A.  Trozera,  R.  H.  Chambers  and  J.  L.  White. 
8  Feb  63,    24p  30ref8 
Contraa  AT(04- 3)167 


DC-61-4-37      $13.50 

General  Electric  Co. ,  Cincinnati,  Ohio. 
PRELIMINARY  DESIGN  NOTES  (REVISED),  by 
M.  E.  Lapides.  14  Apr  61 ,  19ip 
Contract  AT(1 1-1)171 


GEAP-3771-8      OTS  $8.60 

General  Elearic  Co. ,  San  Jose,  Calif. 
HIGH  PERFORMANCE  UO2  PROGRAM.    Quarterly 
progress  rept.  no.  8,  Jan-Mar  63,  by  B.  Weidenbaum. 
15  Apr  63,   lOOp 
Contraa  AT(04-3)189 
EURAEC-642 


GEAP-3962     OTS  $3.00 

General  Electric  Co.,  San  Jose,  Calif. 
SIMPLIFIED  POWER  CONVERSION  UNTT  STUDY, 
comp.  by  P.  M.  Clark.  224p 
Contract  AT  (04-3)  189 


NYO- 10214      $3.60 

General  Scientific  Corp.,  Washington,  D.  C. 
DEVELOPMENT  OF  UNIQUE  METHODS  FOR 
RADIOACTIVE  SOURCE  FABRICATION,   VIBRATORY 
COMPACTION    Quarterly  progress  rept.  no.  1. 
Jul  62 ,  36p 
Contract  AT(30- 1)2981 


HW-SA-2933  OTS  $2.60 

Hanford  Atomic  Products  Operation,  Richland,  Wash, 
ANALOaES  BETWEEN  PROBLEMS  IN  REACTOR 
THEORY  AND  ELECTRICAL  ENGINEERING,    by  R.   E 
Peterson  and  R.  L.  Watts.  Feb  63,  2lp  17refs 
Contract  AT(45-1)1350 


S-35 


HW-74705  OTS  ^.60 

Hanford  Aiomic  Products  Operation,  Richland,  Wash. 
AN  ANALYSIS  OF  HANFORD  REACTOR  ATMOS- 
PHERE SYSTEMS,   by  J.  P.  Cooke  and  R.  R.  Henderson. 
18  Dec  62,  66p  14refs. 
Contract  AT(45- 1)1350. 


HW-SA-2930        OTS  $1.60 

Hanford  Atomic  Products  Operation,  Richland,  Wash. 
APPUCATION  OF  CENTRAUZED  REMOTE  CONTROL 
EQUIPMENT  TO  PRIMARY  ELECTRICAL  SUB- 
STATIONS SUPPLYING  RICHLAND  REACTORS  AND 
PRODUCTION  FAQUTIES,  by  R.  Thompson. 
26  Feb  63,  I2p 
Contract  AT(45- 1)1350 


HW-SA-2682  OTS  $2.60 

Hanford  Atomic  Products  Operation,  Richland,  Wash. 
FABRICATION  OF  PLUTONIUM- BEARING  CERAMIC 
FUEL  ELEMENTS  BY  VIBRATIONAL  COMPACTION, 
•jy  R.  K.  Koler  and  R.  E.  Sharp.  9  Nov  62,  23p 
Contract  AT(45- 1)1350 


HW-SA-2683  OTS  $2.60 

Hanford  Atoniic  Products  Operation,  Richland,  Wash. 
FABRICATION  OF  UO2  -  PUO2  SWAGE  COMPACTED 
FUEL  ELEMENTS,   by  R.  E.  Bardsley  and  R.  E.  Sharp 
Nov  62,  25p 
Contract  AT(45-1)1350 


HW -7 2097  (REV)    OTS   $1.00 


'f 


Hanford  Atomic  Products  Operation,  Richland,  Wash. 
HEAT  TRANSFER  EXPERIMEm-S  FOR  OUT-C»»- 
REACTOR  COOLING  OF  PRTR  FUEL  ELEMENTS  BY 
TRANSVERSE  AIR  FLOW,  by  E.  D.  Waters,  T.  W. 
Ambrose,  and  M.  E.  Shockley.  Dec  62,  34p  4ref8 
Contract  AT(45-1)  1350 


HW-SA-2307 


OTS  $1.60 


Hanford  Atomic  Products  Operation,  Richland,  Wash. 
MATERIAL  FOR  NUCLEAR  POWER  REACTOR  FUEL 
DISSOLVERS,  by  R.  E.  Bums,   R.  F.  Maness,  D.  C. 
Drennen,  and  C.  L.  Peterson.   Oct  61,   18p  10  refs 
Contract  AT(  45 -1)1350. 

HW-SA-2922      $1.60 

Hanford  Atomic  Products  Operation,  Richland,  Wash. 
A  PROPOSED  DRIVE  FOR  ESSENTIAL  PUMPS  OF  A 
LARGE  REACTOR,  by  D.  W.  McLenegan.  20  Feb  63, 
20p 
Contract  AT(45- 1)1350 

HW- 73697  OTS  $1.10 

Hanford  Atomic  Products  Operation,  Richland,  Wash. 
PRTR  PRESSURE  TUBE  MONITORING  RESULTS  IN- 
REACTOR  INSPECTION:  NOVEMBER   1962,  by  D.  R. 
Doman  and  P.  J.  Pankaskie.    20  Nov  62,  4p  2  refs 
Contract  AT(45- 1)1350 


TID-18081    OTS  $1.60 

Knolfe  Atomic  Power  Lab.,  Schenectady,  N.  Y. 
SOME  EARLY  REACTOR  ACCIDENTS  AND  THEIR 
SAFETY  IMPLICATIONS,  by  J.  A,  Bistline  15  Feb  63, 
Up  3refs 
Contract  W31-l09-eng-52 


LAMS-2915  OTS  $0.50 

Los  Alamos  Scientific  Lab. ,  N.  Mex. 
LAMPRE  PROGRAM,  Quarterly  status  rept.  .for 
period  ending  20  May  63.  25  Jun  63,   17p 
Contract  W7405-eng-36 


MrrNE-29       OTS  $0.75 

Massachusetts  Inst,  of  Tech. ,  Cambridge. 
IRRADIATION  LOOP  STUDIES  OF  ORGANIC 
REACTOR  COOLANTS,  Progress  rept.  for 
1  Jan- 30  Sep  62,  by  E.  A.  Mason  and  C.  D.  Sawyer. 
15  Feb  63,  26p  10  refs 
Contract  AT(10- 1)1067 
IDO-11106 


NMI-7215BC  OTS  $2.60 

Nuclear  Metals,  Inc. ,  Concord,  Mass. 
EVALUATION  OF  RESTRAINT  TUBES  130  AND  131, 
by  E.  F.  Jordan.  20  Jun  62,  26p 
Contract  AT(30- 1)1565 


NMI-1255      OTS  $3.60 

Nuclear  Metals,  Inc.,  West  Concord,  Mass. 
IRRADIATION  BEHAVIOR  OF   Mt  FASTABLE  BETA 
PHASE  URANIUM  ALLOYS.  Ky  Harry  M.  Green  and 
Welville  B.  Nowak.    13  Dec  o2,  36p  Srefs 
Contraas  AT( 30-1)1565  and  AT(30-l)2784 


NMI-7258      OTS   $1.60 

Nuclear  Metals,  Inc..  Concord,  Mass. 
POWER  REACTOR  PROGRAM.    Progress  rept. 
1-31  Dec  62,  by  S.  Isserow.  R.  W.  Anderson, 
D.  M.  Da.ies,  A.  R.  Oilman  and  A.  B    Bremer. 
31  Jan  63,  19p 
Cont:aa  AT(30-1)1565 


ORNL-3419   OTS   $2.75 

Oak  Ridge  National  Lab. ,  Tenn. 
MOLTEN-SALT  REACTOR  PROGRAM.  Senuannual 
progress  rept.  for  period  ending  31  Jan  63.   1962,   I59p 
28ref8 
Contract  W7405-eng-26 


ORNL-3382  OTS   $2.00 

Oak  Ridge  National  Lab.,  Tenn. 
PILOT -PI -ANT  PREPARATION  BY  FLAME  PROCfiSSBS 
OF  1 -MICRON  SPHERICAL  THORIA  PARTICLES  FOR 
HOMOGENEOUS  REACTOR  SLURRIES,  by  C.  C. 
Haws,  Jr.  and  P.  A.  Haas.   1963,  88p  32refs 
Contract  W7405-eng-26 
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TID-7650  (Bks  1  &  2)        OTS  $8. 00  set 

Oak  Ridge  National  Lab. ,  Tenn, 
PROCEEDINGS  OF  THE  THORIUM  FUEL  CvdUE 
SYMPOSIUM,  GATLINBURG,    TENNESSEE, 
DECEMBER  5-7,  1962.   773p  169refs  (Prepare  hn 
cooperation  with  American  Nuclear  Society,  Oa  ( 
Ridge,  Tenn.) 
Contract  W7405-eng-26 


ORNL-TM-378  OTS  $5.60 

Oak  Ridge  National  Lab. ,  Tenn. 
TEMPERATURES  IN  THE  MSRE  CORE  DURDUG 
STEADY- STATE  POWER  CS'ERATION,    by  J.  F     Engel 
and  P.  N.  Haubcnreich,  5  Nov  62,  53p 
Contract  W7405-eng-26 


ORNL-3408   OTS    $2.25 

Oak  Ridge  National  Lab. ,  Tenn. 
TRANSURANIUM  QUARTERLY  PROGRESS  '^fl^ORT 
FOR  PERIOD  ENDING  NOVEMBER  30,   1962, ^mp. 
byD.  E.  Ferguson.   1962,  96p  12refs 
Contract  W7405-eng-26 

IDO-168I7  OTS  $8.60 

Phillips  Petroleum  Co. ,  Idaho  Falls. 
NIANL'AL  OF  PROCEDURES  FOR   EFFECTIN(t 
CONTROL  OF  SS  MATERLU.S  AT  STATION  [>1TI, 
by  F.  H.  Tingey,  B.  S.  Lewis  and  A.  E.  Hall 
1  Nov  62,  99p 
Contract  AT(  10- 1)205 


SL-1812  OTS  $10.50 

Sargent  and  Lundy,  Engineers,  Chicago,  111. 
300  MWe  MULTIPLE  BOILING  SATURATED  AKD 
S'JPERHEAT  STEAM  REACTOR  PLANT  STUIJV 
24  Jun  60,  131p  3refs 
Contract  AT(38- 1)193 


SRC- 77  OTS  $1.  10 

Savannah  River  Operations  Office,  Atomic  Eij^rgy 

Commission,   Augusta,  Ga. 
HEAVY  WATER  POWER  REACTOR  PROGRA.SI, 
.\k)nthly  progress  rept.  Jan  63,   U)p 


SRIA-65      OTS  $1.75 

Sunford  Research  Inst.,  Menlo  Park,  Calif. 
EVALUATION  Cf   ECONOMIC  BENEFITS  FRttM  A 
rONTINUING  CIVILIAN  NUCLEAR  POWER  PF  OGRAM, 
by  Ely  M.  Brandes  and  Leland  H.  Towle.    Jul  CI,  74p 
39refs  ^^ 

Contract  AT(04-3)115 


GEAP-4051    OTS  $1.60 

Vallecitos  Atomic  Lab.,  General  Electric  Co., 

San  Jose,  Calif. 
PROGRAM  FOR  THE  DEVELOPMENT  OF  PLUTO- 
NIUM RECYCLE  FOR  USE  IN  LIGHT  WATER 
MODERATED  REACTORS.    Quarterly  rept.  no.  5, 
1  Apr-30  Jun  62,  by  J.  G.  Garner,  W.  R.  Morgan 
and  M.  A.  Robkin.    15  Jul  62,   llp3refs 
Contract  AT(04-3)189 

CVNA-170   OTS   $2.60 

Westinghouse  Electric  Corp. ,  Pittsburgh,  Pa. 
CAROLINAS   VIRGINIA  NUCLEAR  POWER  ASSOCI- 
ATES,  INC.  RESEARCH  AND  DEVELOPMENT  PRO- 
GRAM.   Quarterly  progress  rept  Oct-Dec  62.   28p 
Contract  AT(30-1)2289 


WCAP-6054       OTS  $2.  50 

Westinghouse  Electric  Corp. ,  Pittsburgh,  Pa. 
YANKEE  CORE  EVALUATION  PROGRAM.    Quarterly 
progress  rept.  for  the  period  ending  31  Mar  63. 
May  63,   129p  20refs 
Contract  AT(30- 1)3017 


Nuclear  Reactions 


ANL-6718       OTS  $1.00 

Argonne  National  Lab. ,  111. 
FORTRAN  PROGRAMS  FOR  COMPUTING  ANGULAR 
DISTRIBLTIONS  AND  Q  VALUES  OF  NUCLEAR 
REACTIONS,  by  H.  W.  Broek.    2  May  63,  43p  4ref8 
Contract  W3l-l09-eng-38. 


BNL-400(2nd  Ed.  Vols  I  &  ID       OTS  $8.  50  set 

Brookhaven  National  Lab. ,  Upton,  N.  Y. 
ANGULAR  DISTRIBUTIONS  IN  NEUTRON -INDUCED 
REACTIONS  VOLUME  I,    Z=l  to  22.    VOLUME  II, 
Z=23  to  94,  by  Murrey  D.  Goldberg,  Victoria  M.  May, 
and  John  R.  Stehn.    Oct  62,  764p 


GA-3874  OTS  $6.60 

General  Atomic  Div. ,  General  Dynamics  Corp. , 

San  Diego,  Calif, 
RADUiTIVE  CAPTURE  CROSS- SECTION  MEASURE- 
MENTS,   Summary  rept.   1  Mar  62-28  Feb  63,  by 
E.  Haddad,  S.  Friesoihahn,  and  W.  M.  Lopez. 
1  Mar  63,  67p  11  refs 
Contract  AT(04- 3)167  -- 


UCRL-9288(Rev.)  OTS  $6.60 

Lawrence  Radiation  Lab. ,  U.  of  California,  Berkeley, 
ANTIPROTON-NUCLEON  CROSS  SECTICWS  FROM 
0.5  TO  1.0  Bev,  by  Tommy  Elioff,  Louis  Agnew,  Owen 
Chamberlain,  Herbert  M.  Steiner,  and  Clyde  Wiegand. 
12  Dec  61,  68p  52  refs 
Contract  W7405-eng-48. 
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HW-58312(Rev.)   OTS   $1.60 

Hairford  Atomic  Products  Operation,  Richland,  Wash. 
COLUMBIA   RIVER  FLOW -TIME  CALCULATIONS,  by 
J.  K.  Soldau  1  Jul  62.  12p  4refs 
Contract  AT(45- 1)1350 


OB>n,-3349(Pt.  ID  OTS  $1.75 

Oak  Ridge  National  Lab. ,  Tenn. 
LOW- RADIOACTIVITY-LEVEL  WASTE  TREATMENT. 
PART  II  PILOT  PLANT  DEMONSTRATION  OF  THE 
REMOVAL  OF  ACTIVITY  FROM  LOW-LEVEL 
PROCESS  WASTES  BY  A  SCAVENdNG-PRECIPITA- 
TION  ION-EXCHANGE  PROCESS,  by  R.   E.  Brooksbanlc 
F.  N.  Browdcr,  R.  R,  Holcomb,  and  W.   R.  Whitson. 
1963  70p  lOrefs 
Contract  W7405-eng-26 


ORNL-TM-482      OTS   $8.10 

Oak  Ridge  National  Lab. ,  Tenn. 
WASTE  TREATMENT  AND  DISPOSAL.    Quarterly 
progress  rept.  Aug-Oct  62,  by  R .  E.  Blanco  and 
F.  L.  Parker.    25  Mar  63,  90p 
Contract  W7405-eng-26 


PHYSICS 

T1D-1814.S   OTS      $1.60 

Argonne  National  Lab. ,  111. 
THE  ROLE  OF  COMPUTERS  W  EXPERIMENTAL 
PHYSICS:  A  SYSTEM  FOR  ON-LINE  ANALYZERS,  by 
W.  F.  Miller.    Dec  62,   13p 
Contract  W3I-l09-eng-38 


ARF-1184-7   OTS   $4.60 

Armour  Research  Foundation,  Chicago,  111. 
MAGNETIC  PROPERTIES  OF   INSULATORS.    Quar- 
terly rept.  no.  7,  16  Aug-15  Nov  62.  by  Jordan  J. 
Markham.   1  Dec  62,  48p  35refs 
Contract  AT(Il-l)578 


The  reflection  of  electromagnetic  waves  from  planar 
stratified  media  is  discussed  in  a  relatively  concise 
manner.   Attention  is  confined  to  special  forms  of 
conductivity  (or  dielectric  constant)  profiles  which 
lead  to  solutions  in  terms  of  BesscI  functions.    Most 
of  the  results,  in  equivalent  forms,  have  already 
appeared  in  the  literature.    The  present  note  is 
essentially  a  consolidation  of  known  solutions  and 
their  (sometimes  novel)  applicafions  to  the  determi- 
nation of  reflection  coefficit-nts.    This  report  is  to 
be  a  chapter  in  a  book,   "Electromagnetic  Waves  in 
Stratified  Media.  "  (Author) 

AD-405  732  repriced  OTS  $3.00 

Defense  Documentation  Center,  Cameron  Station, 

Alexandria,  Va. 
PLASMA  PHYSICS  AND  MAGNETOHYDRODYNAMICS. 
comp.  by  Merrill  F.  Aukland.   Jun  63,   I71p 
Suppl.  to  AD- 27 1  170 

DESCRIPTORS:  ♦BibUographies.  'Plasma  physics. 
Plasma  jets,  Plasma  oscillations.  Plasma  sheath,  Gas 
ionization,  Electromagnetic  waves.  Microwaves, 
Nuclear  physics.  Shock  tubes.  Shock  waves.  Atmos- 
phere entry,  Magnetic  pinch,  Symposia,  Abstraas, 
•Magnet  ohydrodynamics . 

This  supplement  is  an  updating  of  the  DDC  report 
bibliography  on  Plasma  Physics  and  Magnetohydrody- 
namics.   The  first  unlimited  uncjassified  bibliography 
on  this  subjea  appeared  under  AD-271  170  a  little  over 
a  year  ago.    The  format  is  similar  to  the  original 
printing  in  that  alphabetic  subject  breakdown  has  been 
organized  from  the  abstract  cards.   There  are  no 
duplicate  entries  and  where  a  reference  might  well 
occur  under  two  or  more  subjeas  the  compiler  has 
had  to  arbitrate.   Within  each  subjea  area  reports 
prepared  by  Department  of  Defense  contraaors  are 
listed  alphabetically  by  source,  contraa  and  title; 
military  reports  are  arranged  by  source  and  title. 
(Author) 

TID-18129     OTS      $2.60 

ELECTRON*  SPIN  RESONANCE  OF  THE  Zj  BAND  IN 
KCl  WITH  SRCU  by  G.  E.  Conklm  and  R.  J.  Friauf. 
1962,   2bp  llrefs 
Contract  AT(  1 1-1)1197 


AD- 273  319  OTS  $4.60 

Central  Radio  I^opagation  Lab. ,  National  Bureau  of 

Standards,  Boulder,  Colo. 
REFLECTION  OF  ELECTROMAO^ETIC  WAVES 
FROM  INHOMOGENEOUS  MEDL\  WITH  SPECL\L 
PROFILES.    Scientific  rept.  no.   15  on  Antenna  Patterns 
in  the  Presence  of  Finite  Ground  Surfaces,  by  James  R. 
Wait.   15  Nov  61,  43p  23refs 
NBS  rept.  7211;  AFCRL-992 

DESCRIPTORS:  •Electromagnetic  wave  reflections. 
Electric  fields,  Dielectrics,  Bessel  functions,  Partial 
differential  equations,  Special  functions.  Antenna 
radiation  patterns. 


TID-18146   OTS     $1.60 

Kansas  U. ,  Lawrence. 
OPTICAL  ABSORPTION  OF  COLOR  CENTERS  IN 
LITHIUM  FLUORIDE  CONTAINING  MAGNESIUM 
ADDITIVE,  by  F.  Pilcher,  D.  Schinke,  and 
R.  J.  Friauf.    1962,   1.5p  6ref8 
Contract  AT(1 1-1)1 197 


P6  158  526  OTS  $6.60 

Microwave  Lab. ,  Duke  U. ,  Durham,  N.  C. 
ELECTRON  SPIN  RESONANCE  OF  AN  IRRADlWTED 
CRYSTAL  OF  DEUTERATED  DL-TARTARIC  /CID. 
ELECTRON  SPIN  RESONANCE  IN  A  GAMMA-ILRA- 
MATED  SINGLE  CRYSTAL  OF  DIGLYCOUC  nlHD 
MONOHYDRATE.    ELECTRON -MOLECULE  AN! 
ELECTRON-ATON  COLUSION  CROSS -SECTIO  >p 
FROM  A  CYCLOTRON  RESONANCE  STUDY  O 
FLAME  GASES.    ELECTRON -MOLECULE  COLlLlSION 
CROSS -SECTIONS  IN  THE  BURNED  GASES  OF  A 
VARIETY  OF  FUELS.    Rept.  no.  34,   1  July-30  ^p  61, 
[1%1]  70p  42ref8 
Contract  AF  49(638)765. 
AFOSR-1658. 

DESCRIPTORS:  •Single  crystals.  •Deuterated  cAk\ 
pounds,  Tartrates,  •Glycolic  acids.  Hydrates,  (Jimma 
rays,  Radiation  effects,  •Free  radicals,  ♦ElectK  »n  spin 
resonance,  •Microwaves,  •Cyclotron  resonance 
phenomena.  Electrons,  Molecules,   •Flames,  O^iigen 
.\cetylene,  •Ionized  gases.  Nitrogen,  Helium,  Aj^on, 
Seon,  Water  vapor,  Carbon  dioxide,  'Fuels, 
Combustion. 

A  104  item  bibliography  is  included  o*  papers  frdii  the 
[>ike  Microwave  Laboratory  published  between  1H53 
anl  1961. 


ORNL-3422         OTS  $1.  50 

Oak  Ridge  National  Lab. ,  Tenn. 

ALPHA  PARTICLE  IONIZATION  OF  ARGON  MIXTURES. 
FURTHER  STUDY  OF  THE  ROLE  OF   EXCITE; 
^ATES,  by  T.   E.  Bortner,  G.  S.  Hurst,  Mildrft 
Eitoiundson,  and  J.  E.  Parks.    1962,  57^13ref8 
Contract  W7405-eng-26 


MATT- 162   OTS    $0.50 

Plasma  Physics  Lab. ,  Princeton  U. ,  N.  J. 
A  MONOCHROMATOR  WAVELENGTH  MODULWfOR 
byAuthurF.  Kuckes.  Jan  63,  8p 
Contract  AT(30-1)  1238 


P3  163  i52       OTS  $S.60 

Princeton  U.  SchoDl  of  Engineering,  N.  J. 
THE  ACOUSTICS  OF  PERCUSSIVE  INSTRUMENTS 
A  GEOMETRIC  ANALYSIS.    Rept.  on  Engineer  r  g 
Graphics  Sjmin.ir,  by  Arthur  L.  Bigclow.    20  \%  63, 
55p 

Technical  Semiair  Series  rept.  na.  6. 

DESCRIPTORS:  •Musical  instruments,  •Acoj3tj( 
properties,  Graphic  analysis,   •Geometry,  Harn^pnic 
analysis. 


NYO-3062   OTS   $4.60 

Princeton  U. ,  N.  J. 

ELECTRON  PARAMAGNETIC  RESONANCE  IN 
MOLECULAR  TRANSFER  COMPLEXES,  by 
Staniires  and  John  Turkevich.  20  Feb  63,  41p  1 
Contract  AT(30- 1)  1158 
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PB  163  368       OTS  $3.60 

Thomas  J.  Watson  Research  Center,  Yorktown 

Heights,  N.  Y. 
THE  SOLUTION  OF  A  TRANSITION  PROBLEM  IN  A 
SUPERCONDUCTING  STRIP,  by  Werner  Liniger. 
20  Jul  61,   35p  7ref8 
Contract  Nonr- 3504(00) 
Research  paper  RC-502 

DESCRIPTORS:  'Superconductivity,  Phase  transitions. 
Numerical  analysis. 

The  isothermal  transition  of  a  strip  of  superconducting 
material,  from  the  superconducting  state  to  the  normal 
state,  under  the  influence  of  a  supercritical  external 
magnetic  field,  is  studied  on  the  basis  of  the  London 
theory  of  superconductivity.    The  problem  can  be 
formulated  as  a  free  boundary  problem  with  parabolic 
differential  equations  which  is  solved  mainly  by  numeri- 
cal methods;  an  analytical  solution  in  the  form  of  series 
expansions  is  given  for  the  early  part  of  the  transition. 
It  is  found  that,  in  the  beginning,  the  transition  in  the 
strip  behaves  almost  like  the  transition  in  a  half-space. 
However,  the  two  differ  quite  drastically  as  the  transi- 
tion nears  completion.    It  is  pointed  out  tHat  to  predict 
the  total  transition  time  for  the  strip  by  extrapolating 
from  the  analytical  solution  for  the  half- space  is  incor- 
rect.  The  results  show  that  such  an  estimate  for  the 
transition  time  would  be  much  too  small.  (Author) 


Electricit)^  and  Magnetism 

TID-14508      OTS   $2.60 

Los  Alamos  Scientific  Lab. ,  N.  Mex. 
Pb(Sco  5NB0  5)X*l-x03.    PEROVSKITE-TYPE 

ferrc«:lectric  solid  solutions  possessing 

REIj\TIVELY  large  spontaneous  POLj\RIZA- 
TIONS,  by  V.  J.  Johnson,  M.  W.  Valenta,  J.  E. 
Dougherty,  R.  M.  Douglass,  and  J.  W.  Meadows. 
9  Jan  62,  28p  I7refs 
Contraa  W7405-eng-36 
LADC-4581 


TlD-18263   OTS   $2.60 

Michigan  U. ,   Ann  Arbor. 
A  GENERAL  EQUATION  FOR  THE  CURRENT- 
POTENTIAL  RELATIONSHIPS  AT  A  ROTATING  DISC 
ELECTRODE,  by  liana  Fried  and  Philip  J.  Elving. 
8  Feb  63,   23p  7refs 
Contract  AT(1 1-1)1148 


TID- 16818 


OTS  $1.10 


Oklahama  State  U. ,  Stillwater. 
DIELECTRIC  LOSS  MEASUREMENTS  IN  FERRO- 
ELECTRIC MATERIALS,  by  J.  W.  Northrip. 
21  Jun  63,    3p  (Prepared  in  cooperation  with  Sandia 
Corp. ) 
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Electronics 


TID- 17791      OTS   $5.60 

Microwave  L.ab. ,  Stanford  U.,  Calif. 
SOME  MEASUREMENTS  OF  STEADY  AND  FLUC- 
TUATING PLASMA  NUMBER  DENSITIES  BY  A 
MICROWAVE  METHOD,  by  F.  W.  Crawford  and 
G.  S.  Kino.    Oa  62,  55p  19ref8 
Contraa  AT(04- 3)326 
M     L.  repc.  no.  961 


MATT-161       GTS  $0.50 

Hasma  Physic8  Lab. ,  Princeton  U. ,  N.  J. 
THE  VARIATION  OF  NEUTRAL  DENSITY  WITH 
TIME  IN  C-STELLARATOR  DISCHARGES,  by 
D.  J.  Grove  and  W.  Stodiek.    Dec  62,  1 3p  I  ref 
Contract  AT(30-1)1238 


Optics 


TID- 18225 


OTS  $1.10 


Stevens  Inst,  of  Tech. ,  Hoboken,  N.  J. 
CHERENKOV-UKE  RADIATION  BY  PLASMA 
OSaLLATIONS,  by  G.  Schmid:  and  G.  Halpem. 
5p  3refs 
Contraci  AT(30- 1)2813. 


1961, 


TID- 18228      OTS   $5.60 

Stevens  Inst,  of  Tech. .  Hoboken,  N.  J. 
EXPERIMENTAL  TRAJECTORY  ANALYSIS  OF 
CHARGED  PARTICLES  IN  A  CUSPED  GEOMETRY, 
Special  rept.  by  James  Sinnis  and  George  Schmidt. 
[1963]  54p  3()refs 

Contract  AT(30-l)28l3  and  AT(30- 1)1921 
SIT-P-82(l/63) 


TID-18216 


OTS  $2.60 


Stevens  Inst,  of  Tech. ,  Hoboken,  N.  J. 
FIELD  REVERSAL  IN  TENUOUS  PLASMA:  EQUIP- 
MENT STATUS  REPORT,  by  W.  Pak,   K.  C.  Rogers, 
H,  Huher.  J.   R.  M.  Coulter,  and  G.  Schmidt.    1962, 
23p  5refs 

Contract  AT(39- 1)2813 
SIT-P3.5(2/63) 


Molecular  Physics  and  Spectroscop)^ 


TID- 1 5951    OTS   $1.60 

Knolls  Atomic  Power  Lab.,  Schenectady,  N.   Y. 
A  CASCADE  MASS  SPECTROMETER,   by  F.   F.  White, 
j.  C.  Sheffield,  and  F.  M.  Rourke.    26  Apr  62,   Up 
Contract  W31-109-eng-52 


TID-16312   GTS   $1.10 

Knolls  Atomic  Power  Lab.,  Schenectady,  N.  Y. 
A  360°  TANDEM  MASS  SPECTROMETER,  by  F. 
White  and  J.  C.  Sheffield.  25  Jun  62,  8p  5refs 
Contract  W3l-109-eng-52 


LA-2877  OTS  $1.25 


Los  Alamos  Scientific  Lab. ,  N.  Mex. 
LENS  DESIGNING  TECHNIQUE  WITH  THE   1%2 
LASL  CODE  FOR  THE  IBM  7090,   by  Berlyn  Brixner. 
5  Jun  63,  47p  8refs 
Contract  W7405-eng-36. 


PB  163  314       OTS  $3.60 

Microwave  Lab. ,  Stanford  U. ,  Calif. 
HIGH-INDEX-OF-REFRACTION  SPHERICAL  SHEATH 
COMPOSITE-ROD  OPTICAL  MASERS.    Technical  rept. 
by  O.  Svelto  and  M.  DiDomenico,  Jr.   Oct  62,  31  p 
ISrefs 

Grant  NSF -22929 
M.  L.  rept.  no.  957 

DESCRIPTORS:   "Lasers,  Masers,  'Ruby,   Rods, 
Composite  materials.  Water,  Benzyl  radicals, 
Benzoates,  'Sapphires,  Reffraction. 

The  focusing  of  pumping  light  by  high  index  of  refrac- 
tion spherical  and  cylindrical  sheaths  covering  a  ruby 
rod  maser  material  has  been  studied  both  theoretically 
and  experimentally.   In  the  experimental  work  the  re- 
duction in  threshold  pumping  energy  and  the  increase  in 
optical  output  energy  for  the  same  ruby  rod  have  been 
measured  as  a  function  of  the  index  of  refraction  of  the 
sheath  by  using  spherical  and  cylindrical  sheaths  of 
water  and  benzyl  benzoate  which  have  indices  of  refrac- 
tion of  1.  33  and  1.57,  respectively.    The  results  of  the 
measurements  clearly  show  that  the  spherical  sheath 
is  better  than  the  cylindrical  sheath.    In  the  theoretical 
work  a  thermodynamical  method  of  analysis  has  been 
used  to  develop  an  approximate  three-dimensional 
theory  for  the  power  absorbed  per  unit  volume  at  each 
point  in  the  rod.   TTiis  theory  treats  the  spherical  and 
cylindrical  sheath  composite  rod  structures  in  an 
unified  way.    The  theoretical  results  are  in  good  agree- 
ment with  the  experimental  ones.    Moreover,  the  theory 
shows  that  the  spherical  sheath  of  sapphire  is  an 
optimum  composite  rod  optical  maser  configuration. 
In  fact,  the  theory  predicts  that  in  this  case  the  thres- 
hold pumping  energy  for  maser  oscillation  should  be 
reduced  by  a  factor  of  4,  whereas  the  cylindrical 
sheath  of  sapphire  should  only  give  an  improvement  by 
a  factor  of  2.  4.   (Author) 
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Lawrence  Radiation  l>ab. ,  U.  of  California,  Berkeley. 
ON  THE  PLASTIC  BEHAVIOR  OF  POLYCRYSTALLLNE 
AGGREGATES,   by  John  E.  Dom  and  Jim  D.  Mote. 
Mar  62,  89p  66refs 
Contract  W7405-eng-48 
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Little.  Arthur  D. ,  Inc. ,  Cambridge,  Mass. 
A  RADIATION  TECHNIQUE  FOR  THE  MEASUIE- 
.MbNT  OF  THERMAL  CONDUCTIVITY  OF  SEHICON- 
LXt:TORS  BETWEEN   1000  vi J  2000^.   Final  rep 
HOct  59-31  Mar  61,  by  Peter  E.  Glaser,  Sibirii 
Merra.  Wiibar  K.  Sepecoski,  Daniel  F.  Comstoifi:,  and 
\Ifred  G.  Emslie.   31  Mar  61,  42p  14refs 
Conract  Nonr-2974<00) 
Rept.  no.  C -624(13. 
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DEiSCKIPTORS:  •Semiconductors,  ♦Thermal 
iivit),  Measj-ement,  Thermal  radiation,  ♦Theriio- 
jojplc  pyrometers,  •Ra.liation  pyrometers,  Desi^, 
Calibratio.i,  Heat  transfer. 


Thjs  report  details  the  apparatus  co.nstrucred  to 
form  the  tests,  the  experimental  procedures 
for  carrying  out  thernial-conductivity  tests, 
for  measu-ing  temperatures  and  heat  fluxes,  ca 
•10.-1  procedures,  error  analysis,  thermaHcondu. 
calculation  procedures,  results,  and  future  plan' 
(Seealsj  PB  181  171)  '' 
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Merck  Sharp  and  Dohme  Research  Labs., 

Rah*ay,  N.  J. 

STRUCTURAL  INVESTIGATIONS  IN  THERMOEliEC- 
FRiC  MATERIAL.S.    Progress  rept.  no.   8.    1  / 
».Stp6l,  by  P.  I.  Pollak.  J.  B.  Conn,  E.  J.  Shdihan, 
and  J.  J.  Kirby.    [1961]  Up 
Contract  NOb8-78503 


DESCRIPTORS:   ♦Thermoelectricity,  Materials, 
•Ctiakogens,  Complex  compounds,  "Lead  com 
•Copper  compounds,   'Silver  compounds,  ♦Ami 
cwrpound.s,  ♦Selenides,  Alloys,  X-ray  diffractic^ 
analysis,  Calorimetry,  Thermal  conductivity. 
Ileal,  Test  mt  thods,  ♦Crystal  structure. 


X-ray  crystallogiaphic  analyses  for  PbSb2.Se,  an  I 
CuSbS«.2  ha\e  been  completed  and  tentative  assigments 
of  space  groups  have  been  carried  out.    Nine  allocs  of 


?i T^f,""  '^^^2^' 2MX- 3M-2X3  have  been  . 

their  thermoelectric 


prepai  "d 


I'oper- 

setup 
in\«stiga- 


and  preliminary  surveys  of v^....x  .c 

"js  are  reported.    A  difftrential  thermal  analysi 
f»s  been  constructed  and  has  been  used  in  the  inv, 
"on  of  the  metallurgical  behavior  of  the  alloys  de 
^'btiJ  in  this  report.    A  method  to  measure  the 
'Pecific  heat  of  thermoelt-ctric  materials  has  beeH 
^veioptd.   (Sec  also  PB  160  852)  "*»  oeen 
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Merck  Sharp  and  I3ohme  Research  Lab.-?.. 

Rahway.  n.  J. 

STRUCTURAL  INVESTIGATIONS  IN  THHRMOeUeC 
TRIG  MATERIALS.    Progress  rept.  no.  9,    1  Oci 

fJ?\^^i  ^yP-  ••  P^i'alc.  J.  B.  Conn.   E.  J.  ShJihan, 
*>«].  J.  Kirby.    [1961]  lOp  " 

Contract  NObs-78503 

DjESfRiPTORS:  •Thermoeh-ctricity.  Matcrf 
^^nalcogens.  Complex  compounds,  ♦Silver  c 

L^ad  cr)mpounds,  ♦Antimonv  compounds,  ♦( 
-mpound.s.  •Selenides,  Alloys.  Preparation 
';^'ucturt,  X-ray  diffraction  analyses,  Impu- 

-"^PPer.  Sodium,  Thermal  conductivity.  Me 
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•asurdnent. 
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Crystal 


Experiments  are  described  concerned  with  the  prepara- 
tion of  homogeneous  and  mechanically-sound  samples  of 
sllver-antimony-lead  selenide  alloys.    3Ag2Se  PbSe  - 
3Sb2Se3  was  amenable  to  good  measurements  and  was 
selected  as  a  vehicle  for  doping  studies  using  copper 
and  sodium  as  the  doping  agent.   (See  al.so  PB  163  501) 
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Merck  Sharp  and  Dohme  Research  Labs. , 

Rahway.  N.  J. 
STRUCTURAL  INVESTIGATIONS  IN  THERMOELEC- 
TRIC MATERIALS.    Progres.s  rept.  no.   10,   1  Dec6l- 
31  Jan  62,  by  P.  I.  Pollak,  J.  B.  Com,   E.  J.  Sheehan, 
aid  J.  J.  Kirby.    [1962]  Up 
Contract  NObe -78503 

DESCRIPTORS:  ♦Thermoelectricity,  Materials, 
♦Chalcogens,  Complex  compounds,   ♦Copper  compounds, 
♦Antimony  compounds,   ♦Silver  compounds,   ♦i^ad  com-' 
pounds,  ♦Thallium  compounds,  ♦Selenides,  Alloys. 
Preparation,   ♦Crystal  structure.  Phase  studies.  X-ray 
diffraction  analysis.  Impurities,  Sodium.  Thermal 
conductivity.  Measurement. 

Experimentation  was  continued  to  identify  the  unknown 
phase  appearing  in  a  wide  compositio.nal  range  of  the 
CuShSe  system.   Most  of  the  work  consisted  in  careful 
examination  of  X-ray  patterns  and  correlating  results 
with  those  described  in  the  literature  for  related 
compositions.    A  preparation  of  TlSbSe  previously 
reported  in  the  Russian  literature  was  repealed,  which 
indicated  it  to  be  isostructural  with  the  series 
described  above.    (See  also  P8  163  502) 
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Merck  Sharp  and  Dohme  Research  Labs. , 

Rahway,  N.  J. 
STRUCTl^RAL  INVESTIGATIONS  IN  THERMOELEC- 
TRIC MATERIALS.    Progress  rept.  no.   U.   1  Feb- 
31  Mar  62,  by  P.  I.  Pollak,  J.  B.  Conn,  and  E.  J. 
Sheehan.    [l%2]  I2p 
Contract  NObs-78503 

DESCRIPTORS:  ♦Thermoelectricity.  Materials, 
♦Chalcogens,  Complex  compounds,  ♦Copper  compounds, 
♦Antimony  compounds,  ♦Bismuth  compounds,  ♦Sele- 
nides. Alloys,   ♦Crysul  structure.  X-ray  diffraction 
analysis.  Impurities,  Iodides. 

Investigation  into  the  nature  and  projjerties  of  complex 
chalcogenides  containing  copp-er  has  been  extended. 
Exploration  of  the  system  xCuSbSe2-(l-x)Cu3Se2  was 
concluded  with  some  unsuccessful  attempts  to  reverse 
the  majority  carrier  type  by  doping  with  copper  iodide. 
An  examination  was  made  of  the  alloys  xCaSbSe2- 
(l-x)Cu3obSe4.   A  survey  thus  far  co.mpleted  has  ranged 
over  the  compositio.ns  0.0  i  X  ^0.5.   The  tendency, 
is  to  adopt  the  sublattice  of  Cu3ShSe4,  the  characteris- 
tic diffraction  lines  of  which  have  nearly  the  same 
intensity  at  x  «   0. 5  as  for  pure  Cu3ShSe .. 
(See  also  PB  163  503)  * 


S-41 


ORNL-3443   OTS- $2.25 

Oak  Ridge  ^4ational  Lab. ,  Tenn. 
ANNEALING  OF  GAMMA   RAY  INDUCED  CHANGES 
IN  ANTIMONY  DOPED  GERMANIUM,  by  Jay  Cee  Pigg- 
1962,   I07p  38ref8 
Contract  W7405-eng-26 


PB  163  656       OTS  $3.60 

Pacific  Semiconductors,  Inc. ,  Culver  City,  Calif. 
STUDY  OF  SURFACES  IN  SEMICONDUCTOR 
DEVICES.   Quarterly  technical  rept.  na  3, 
I  Oct- 31  Dec  57,  by  T.  C.  HaU  and  M.  F.  Millea. 
13  Jan  58,  34p  6refs 
Contract  DA  36-039-8C-73229 
Rept.  na  3000:8-9-Q;  AD- 163  326 

DESCRIPTORS:  •Semiconductor  devices,  Surface 
properties. 

Surface  lifetime  and  channeling  effects  on  p-n  junction 
structures  in  silicon  on  exposure  to  O^-H^O  vapor 
cycle  have  been  successfully  demonstrated  employing 
the  flying  light  spot  scanner.   The  application  of  polysil- 
oxane  films  to  the  silicon  surface  inhibits  channel  for- 
mation in  general  whereas  simple  oxide  films  (e.  g. , 
etch  stains)  facilitate  their  formation.   This  result  is  in 
conformity  with  the  hydropht)bic  nature  of  polysiloxane 
and  the  hydrophllic  nature  of  silicon  oxide.   Surface 
condition  is  shown  in  the  former  case  to  be  markedly 
reduced  in  sensitivity  to  changes  in  ambient  Chemistry 
in  conformity  with  previous  improved  device  perform- 
ance and  reliability  observations.   A  brief  general 
discussion  on  the  state  of  field  effect  information  is 
presented  as  an  introduction  followed  by  a  description 
of  apparatus  employed  in  this  laboratory  in  measuring 
field  effect  on  siUcon  surfaces,  both  conventionally     . 
etched  and  polysiloxane-treated.    Results  indicate  band 
structure  at  surface  of  n-type  material  is  shifted  up- 
wards, more  so  in  conventionally  etched  than  in  poly- 
siloxane-treated surfaces.   Thus  the  difference  in 
potential  between  surface  and  bulk  is  less  in  the  poly- 
siloxane-treated than  in  the  conventionally-etched 
condition  on  n-type  silicon.    (Author) 
(See  also  PB  162  214) 
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RIAS,   Inc.,  Baltimore,  Md. 
EFFECT  OF*  SURFACE  COATINGS  ON  THE  ME- 
CHANICAL PROPERTIES  OF  UTHIUM  FLUORIDE 
CRYSTALS.   Interim  technical  rept.  by  A.  R.  C. 
Westwood.  Nov  59,  35p  13refs 
Contract  DA  36-034- 505-ORI>  11- RD 
Technical  rept.  no.  WALTR-832/1 

DESCRIPTORS:    ♦Crystals,  •Lithium  compounds, 
•Fluorides,  Mechanical  properties.  Tensile  prop- 
erties, *Coatlngs,  Metal  coatings,  •Metal  films, 
♦Thin  films,  •Crystal  lattice  defects. 

A  study  has  been  made  of  the  mechanical  behavior  of 
coated  and  uncoated  lithium  fluoride  crystals.    The 
coatings  were  produced  either  by  vacuum  deposition 
or  by  chemical  reaction  with  pure  magnesium  oxide 
powder  at  600O-700OC.    'Thin'  coatings  OlO  m[  thick) 


increased  the  yield  stress  of  as-cleaved  crysuls  some 
5C%  but  had  little  effect  on  the  yield  stress  of  chemi- 
cally polished  crystals.   At  the  critical  resolved  shear 
stress,  catastrophic  stress  drops  were  observed  with 
thinly-coated  as-cleaved  crystals  and  the  subsequent 
rate  of  work  hardening  was  less  than  that  of  uncixited 
as-cleaved  crystals.   Thicker  reacted  coatings 
(>  50  a)  increased  both  the  yield  stress  and  the  flow 
stress  of  as-cleaved  crystals  (-^  60%)  but  stress  drops 
were  not  observed.   However,  the  stress  and  strain  to 
fracture  were  reduced  to  half  that  of  uncoated  crystals. 
First  cracks  were  always  of  the  Stroh-type.   An  ex- 
planation for  these  results  is  offered  L^scd  on  consider- 
ations of  the  distribution  of  disKications  sources,  and 
the  piling  up  of  dislocations  at  intersecting  slip  bands 
and  beneath  surface  films.    Metallographic  evidence  is 
presented  for  the  pile- up  of  edge  diskvations  beneath 
surface  films,  at  sub- boundaries  and  at  intersecting 
bands  of  edge  dislocations.   (Author) 


Thermcx'yna'^'c* 


NAA-SR-MEMO-7815  OTS   $2.60 

Atomics  International,  Canoga  Park,  Calif. 
CORRELATION  OF  VOID  FRACTION  FOR  SANTO- 
WAX-R  DURING  FORCED  CTRCULATION  BOIUNG  AT 
LOW  PRESSURE,  by  F.  BergonzoU  and  F.  J.  Halfen. 
29  Oa  62,  26p  17ref8 
Contract  AT(  1 1  - 1)  GEN-8 
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General  Electric  Co. ,  San  Jose,  Calif. 
PREDICTION  OF  THE  CRITICAL  HEAT  FLLTC  IN 
FORCED  CONVECTION  FLOW,  by  S.  Levy.   20  Jun  62, 
35p  21 refs 
Contract  AT(04-3)189 
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California  U. ,  Berkeley.  ' 

THE  PUNCHING  CODE  FOR  CHINESE  TEXT.    Rept. 
on  Machine  Translation  Project,  by  C.  I>ouglas  Johnson. 
Aug  63,   lOp 

DESCRIPTCfRS:   'Language,  "Machine  translation, 
•Coding,  Punched  cards.  Biochemistry. 

The  code  used  in  punching  Chinese  text  is^the  Chinese 
Telegraphic  Code  together  with  certain  additions  to 
accomodate  scientific,  in  particular  biochemical, 
literature.    The  current  version  is  intended  for  use  in 
punching  text  for  purposes  of  machine  translation  re- 
search, rather  than  machine  translation  prcxlucrion; 
accordingly,  the  code  is  incomplete  or  irfsufficiently 
differentiated  in  certain  areas,  notably  the  area  of 
mathematical  symbols. 
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Computation  Lab.  ,  Harvard  U.,  Cambridge,  Mass. 
INVERSES  OF  PHRASE  STRUCTURE  GENERATORS. 
Rept.  on  Mathematical  Linguistics  and  Automat 
Translation,  by  Sheila  Adele  Greibach.    Jun  63,  |299p 
60refs 

Grant  NSF-G-24833 
Rept.  no.  NSF-11 

DESCRIPTORS:  Theses,  •Language,  •Machine 
translation. 

Chapter  1  introduces  the  subject  of  the  thesis  ai||  lists 
the  main  results  of  the  thesis.   In  Chapter  2  dir  >  ;ted 
production  analyzers  are  introduced  and  inverse  i;  are 
defined.   The  main  result  is  that  every  context-  ree 
phrase  structure  generator  has  a  direaed  nrodi  (lion 
analyzer  as  an  inverse.    Chapter  3  discusses  p- sys- 
tems, d-systems  and  the  hidden  ambiguity  probUm. 
The  main  result  is  the  undecidability  of  the  two- 
correspondence  problem .   Chapter  4  discusses 
classes  of  DPAs.    Chapter  5  discusses  linear  i_ 
structure  generators  and  uses  the  results  of  Sec 
to  prove  various  problems  undecidable.   The  thetiry 
developed  is  applied  to  the  Kuno-Oettinger  multi|  le- 
path  syntaaic  analyzer  in  Chapter  6.    In  additioi     some 
further  results  en  parsing  languages  are  obtaine. 
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Computation  Lab. ,  Harvard  U.,  Cambridge,  HIass. 
MATHEMATICAL  LINGUISTICS  AND  AUTOM/  IC 
TRANSLATION,   by  Anthony  G.  Octtinger.    May  \\ 
208p  23refs 
Rept.  no.  NSF-9,  Volume  I 

DESCRIPTORS:   •Language,  •Machine  transiaticr 

Contents: 

The  multiple-path  syntactic  analyzer  for  EnglislU  by 

Susumu  Kuno 
Study  of  analysis  output  of  the  multiple-path  Engjijsh 

analyzer,  by  Susumu  Kuno. 
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Computation  Lab. ,  Harvard  U.,  Cambridge,  » 
MATHEMATICAL  LINGUISTICS  AND  AUTOM/ 
TRANSLATION,   by  Anthony  G.  Oettinger.    May 
204p 

Rept.  no.  NSF-9,  Volume  II 

DESCRIPTORS:   'Language,  •Machine  iranslatii 
Dictionaries. 
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Linguistics  Research  Center,  U.  of  Texas,  Austin. 
THE  CLASSIFICATION  OF  ENGLISH  ADVERBIALS 
IN  CORPUS  05,  by  Howard  W.  Law.    Apr  63,  75p 
Grant  NSF-GN-54 
LRC63-WDE1 

DESCRIPTORS:  •Language,  Classification,  Machine 
translation. 

Research  conducted  in  connection  with  the  classification 
of  adverbials  produced  the  survey  presented  in  this 
paper.   The  resulting  classification  is  tentative  because, 
among  other  reasons,  it  deals  only  with  data  of  a 
limited  corpus.    The  scope  of  the  problem  and  state- 
ments by  some  other  authors  are  presented.    The  pro- 
cedure of  investigation  involved  a  study  of  adverbial 
sequences  and  occurrences  of  adverbials  in  reference 
to  verbals.    Four  classification  sortings  were  used  to 
aid  the  study. 
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Linguistics  Research  Center,  U.  of  Texas,  Austin. 
INTRODUCTION  TO  FORMATIOI,  STRUCTURES,  by 
D.  A.  Senechalle.    Apr  63,   20p  Iref 
Grants  NSF-G-19277  and  NSF  GN-54 
LRC-63  WTM2 

DESCRIPTORS:   •Language,  'Machine  translation. 
Algorithms. 
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Links 

Formation  structures. 
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Linguistics  Research  Center,  U.  of  Tejlas,  Austin. 
MACHINE  LANGUAGE  TRANSLATION  STUDY.    THE 
DEVELOPMENT  OF  A  LINGUISTIC  COMPUTER  SYS- 
TEM,   Quarterly  progress  rept.  no.  15,  1  Nov  bi- 
31  Jan  63,  by  W.  P.  Lehmann  and  E.  D.  Pendergrafi. 
Feb  63,  56p  25refs 

Grant  NSF-GN-54;  Contract  DA  36-039-8C-78911 
LRC  63-P15 

DESCRIPTORS:  •Machine  translation,  •Language, 
Computers. 

Progress  is  reported  in  the  development  of  two  gener- 
alized computer  systems:  the  first  designed  to  imple- 
ment automatic  translation  of  languages,*  the  second  to 
support  basic  research  in  linguistics.    The  systems 
complement  each  other  in  that  programs  prepared  for 
each  are  applicable  to,  and  needed  in,  the  other.    The 
common  system  design  contains  three  sections:  one  for 
control,  a  second  for  language  data  processing,  and  a 
third  for  linguistic  information  processing.    The  first 
two  sections  are  now  operational.    In  the  third,  the 
capability  to  perform  automatic  lexical  and  syntactic 
analysis  has  been  made  operational.    Probability 
•  metrics  are  associated  with  analyses  so  that  they  may 
be  ranked  by  a  choice  heuristic.    The  programs  are 
being  tested  with  English,  German,  Russian  and 
Chinese  language  data.   (Author) 
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Naval  Ordnance  Lab. ,  White  Oak,  Md. 
THE  DEVELOPMENT  OF  AN  EXPLOSIVE  DRIVEN, 
SHUTTER-TYPE,    HIGH  PRESSURE  RELEASE,  by 
Rayner  A.  Montgomery  and  E.  Eugene  Kilmer.  Apr  63, 
18p  2refs 
NOLTR  62-179 

DESCRIPTORS:  ♦Shock  tubes.  Explosive  actuators. 
Valves,  Hypersonic  flow.  Feasibility  studies,  Release 
mechanism. 

An  investigation  was  conducted  to  determine  the 
feasibility  of  using  a  shuner-type  pressure  release  for 
a  l-l/2-inch  shock  tunneL   This  device  was  operated 
by  an  explosive  driver  producing  opening  times  in  the 
order  of  500  microseconds.   The  shutter  mechanism 
was  tested  up  to  500  psi  differential  pressure.    (Author) 
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PB  163  489      OTS   $2.60 

Association  of  Special  Libraries  and  Information 

Bureaux,  Cranfield  (Gt.  Brii^) 
THE  TESTING  OF  INDEX  LANGUAGE  DEVICES. 
Rept.  on  ASLIB  Cranfield  Research  Project,  by  Cyril 
Cleverdon  and  J.  Mills.  |1962j  25p  9refs 
Grant  NSF  G- 231 30 

DESCRIPTORS:  •Documentation,  'Subject  indexing. 
Indexes,  Language,  'Information  retrieval. 
Effectiveness 

This  paper  sets  out  the  fundamental  operations  in- 
volved in  compiling  and  using  an  index,  shows  how  the 
various  factors  can  influence  the  operating  efficiency, 
and  considers  the  methods  to  be  used  in  the  present 
Aslib  Cranfield  investigation. 


AD-292  636      OTS   $2.60 

Be  If  our  Engineering  Co.  [Sun  on  s  Bay,  Mich.  J. 
ESTABLISHMENT  OF  A  MECHANICAL  PROPERTY 
INFORMATION  SYSTEM     Progress  repc.  no.  2.  by 
R.  C.  Braden.    18  Dec  62.  24p 
Contraa  AF  33(657)9149 

DESCRIPTORS:  'Data  processing  systems, 
•Dacumentation,  "Data  storage  systems,  Metals, 
Plastics,  Coding,  Mechanical  properties.  Information 
retrieval. 

This  period  has  been  devoted  to  a  review  of  objectives 
and  methods  for  the  storage  of  mechanical  properties 
of  metals  and  reinforced  plastics     System    operating 
details  were  the  object  of  the  nwjcw  effort.   Particular 
attention  was  direaed  to  the  area  of  code  improvem?nt 


PB  163  476      OTS   $1.10 

Lehigh  U. ,  Bethlehem,  Pa. 
STUDY  OF  THEORIES  AND  MODELS  OF  INFORMA- 
TION STORAGE  AND  RETRIEVAL.    Annual  rept,  by 
Donald  j.  Hillman.  31  May  63,  9p 
Grant  o 24070 

DESCRIPTORS:  'Data  storage  systems,  •Information 
retrieval,  'Mathematical  models.  Algebras,  Theory. 

The  work  has  resulted  in  three  reports:  Problems, 
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L'»I»    JA     IHI    >*lMFjHMANCt    OF 
C»LLr    STHNLTtIC    JlMtCTJvt    »E- 
|K>     AXxtfb. 


K.f 


COHUlN.i     STiTEH. 

»0-«l5   017  tflv.       2 

ATKoa^Hfue 
COSMIC  aATs 

T|Ht     i/A-<IAIiuNk    ANU    ASTN<AeraiCS 
In   cosmic    lAJiATlON. 

ao-ajj  3*7  JIV.      2 

ATHoa^Hcae 
ELtcraiCAL  pao^aTics 

"EAiUENf  «Tj    OF    ATHJiPMLWlL    'LtC- 
TKU     t)WJUJT|ViT»     A«.0     FIELU     in     THE 


ATM-  CKL 
ATMoamcnc  t«iT«T 

*C*OOT>«AMIC    MtATIat 

iNkr^jHtNTAriON  STuor  *>«  mi«cvsiS 

rUM    OMM«VI'b    .4C^NT«T    »Mt>lO<«CIM. 

AmOt'HCMIC    tOUMOlO* 

STkrt4  »ox  '«t*kt^iH«  iLfccr>«o«i  ac<»- 

M^-«l«    103  l>l«<      • 

*TMO»»MCIIIC    SOUNOIX* 

TCn»e«*T^l    U'tSITlvC   ClChCMTS 

ATMOS^MCmc    TIMS 

tii«MjCT|C»   ^    ixt    S<4k.*N    Scnl- 

ut^^ac  risr   r<  t>h.  •t4v(S'hc«c. 
•o-«i«  >id  oi<«     2 

•  TTCMTIM 

•  KfHIlT    Ua    Slo*i*l.    *■•[>   C-4AMNCL 
«0>«1S   MO  Ul».    !• 

«trcMu*Tio»i 

••UM    $I«H«LS 

■  AUI    >    rmjUkXiCT     TH*4>Ml»tlUIII 
IXMUUM^    «    »t  4S'«*    M.sci«aT10    ti    THf 
i*U*C    NoIVS    or    A   M|6H    KCLOCtTT 
lw<tfV«H)    TO    *tM     4ISklV.C« 

•a-«l5    Hi  Jl«>       S 

ATTCtUATO^S 

MAOIOrKCOUlMCT 

•  nl  tlATi  «(,    lJ*    >**»»    HAUIO    l>«TC«- 
'tHlNtfc    •Tlr»»l*t3>«    'O^    »»»l.IC»T10N 

»»  ►'•oftcTo»i  J*  i>.tcTi«a-i«n.o$ivt 
ot.»lCti  rn^j-  M«u«iuus  •«» 3 1  or ^to'jcK" 

*0-«l«    M9  JI<««       • 

MOIOMCTMT 
S^CCn 

»rt.cCH   jlK>«ln|j««Tlj«  or  •*t»ni  *i~ 

I-W*IMt.)     lsr>IViuU«L»     I  4    HOIK. 

*o-4i»  ai7  ji».  i» 

•KcraoKO^ 

STuDICS    !*•    4UlllM*L    Sr^CTIIdkCa^r. 
<M>-«I>    »•  3IK.       2 

•UJIILIMT    •OaCM    n.AMT> 
MAUIOACTIVC    ■«$?£ 

'•»«tlCLl.    3l>l>«Tlfc««TI0«i    or 
«t|L-t«lTL-«l"«j    «U«.Li.*N    »u«H.l»'»f    fo«e-« 
kT»Tln$.    0«t0«tl3i«   *>MJ    <IT4t3*TI1<   nf 
LI<*tilU    ^MC''*<lu<*-UM*)»I^'4    0«0»1.tT«    ■•« 

"KTUMeSI    riN*..    4tro«T. 

•0-41*    )«4  JI«.    20 

«S0Tu««crt«*cc«c 

MAUMTIM   CrrKCTI 
•^^I3a*crei<  cCkkS  ST    IJ<I2I*M> 

M*ulAr|9>t. 

•0»4|S   OU  Jl«>    t* 

■•CTtWU 

■  ■mumiTv 

T««NV.*TIUOI    ur    *0«t.>jN    •<IU.A«C'«    0*1 

!««.  HMt<mt  or  iiaumiTr  •a'l'isT  ^Aiue. 

AO-41*    MO  JI«.     I«> 

•AM    ICONTAIxtCMSt 
OCilCCAMTS 

-IH*  MtA'^CL    or    UlSStCANT-CJATCO 
rAI'tltS     M    d*4MlC>tk    •$    Cj*W'*<tta    TO 
•A««toCU     JCSirCA'^T    U«l    H^JHiHt     TO    M|iH 
•«>«IOITy. 

A0-«1»   202  JIV.    I« 

MtXUOMS 
•MTHIALS 

STuur    or    Pn<k||,*L    AIJ    CHCIICAL 

c>tAHAcreHisTic>  or  eALcitONS  aw 

MAwLOUt    1ATf4l«t.^. 

AO»«l«    tM  JK.        I 

»A»tsjm  CO-^^OuNOS 

sucrATCs 

CHrST4L    flM^TUMt     A4J    »'«l«A>IA%Ni:TtC 
Nt^VNAtCE     STuultS    IS     I*»*<JMITItS    CF 
T»«lt-l.tVt^    nA»C«    ■««TC«iAt.SI    CALCtTr 
A-«w    HAHITE.. 

A0-4U    T««  0I«.    1« 

MAM»    IST«UCTLMAkl 
■kX«LI>«a(HccnAi«IC>l 

•  •m.Xfiij  fyjH   im.   OtTtn^INArio*,    >r 

Tm*.    IMcCASTIC    uATtwIAL-TOXil  JXAl. 
IHiwKLIVj    $T»t<«jl1    or    A4-«0LLtO    STEtL 
^1  l>t -r  u 4  4U(.     ;>t.*>«-I.ULUn«l. 

AO-41*    m  JIl«.     M 

MAM*    ISmuCTMAcI 

•UCALIM    INtUTMO*)   OCtiSiTTI 

^•n.    1  <rt-t'»v.L   J*    »aj»ct»T   wax* 

UN    H0T4riJ<    CA.«4C1TT     or     HAMk. 

«0-«t»   OSO  JI«.    IT 


MAKIMW 
VIMAATION 

AlMrtOtltlL    NUlSi    ANO    Sr«UCTU«t    S04'«C 
Vli»«ATI  JXS   or    a3|U   SUl   ittA«i«M.S    44C 
lN«esri  jATtr^. 

AO'MiiA    JT2  OK.    II 

•CNAVIOM 
AMA^Ttll 

T«t     iHCtNTI^t     »ALUt    J»     SOCIAL    Ar- 
VHOVAI.    4i«U    nCHAVlOn    II    SMALL    W(OU»S. 

Ao^is  SM  oi««  at 

MM««IO« 

MWIMHWKWTAC   TCSTt 

OlnCNSljNS    jr    STIMULUS    SITuATIJNf 
•MICH    ACCOUNT    rOA    MHAi^IOl    VAKlAllCC. 

Ao^i*  aa«  OIK.  i« 

MMAirlOM 

•NOU*    OTItAHICS 

TM*.  trrtCT  ^   Ar'AxiiT  tt^ro^wA-^ct 

AKb    ftMUjr    SuCLbSS    UN    C-iAN6i.S    IN    STATUS 

•  ItnlPt    4    IviCKJf    STMUCTlMl. 

AO'^IS   Ml  OIV.    32 

Tit   ii»rLuC"»cl  or  eariAfiCKiALLT 

KMJOUCt')    ArrtCI    0«l    TII«1    ^lUCt'TION. 
A0-41S    M4  al«.     32 

MNA<IO<l 

TH(0«T 

TM».    I'^r.ufciiH.t   or   urtAl-ttHTALL* 
'■MtMUCL  >    Arrecr    ox    Tl>«t    ^ItCt.r'TMil. 
A0-«1>   3««  01 >.    32 

KMTLLlun 

•  INC 

ot»tLo»»Hi>»T  or  ri<te  ji4>«rt«i 

••|.^->»jmT»    •!■<£    '•O-'    tJtt-^t'lHtO 
BtWTLLi   Ml     'IM-L    Ht»OMT. 

AO-AIA    ««0  JI».     IT 

•  ltClOMA»MIl« 

PWHCT|0«tS 

"IOLlO<i«»r»l»  Ll»  »U^TIO<Ai. 
eOUATIJNS. 

40-«l«  IIS  OIV.  IS 

•  IBLlOMA^MItS 

Id^RAIICO    MtSCAMCH 

••LS*.4i<Ci   ON    4EMU&0L    kCATTtNlta    IN 

TM«.      iNr^AKLI'l     »|N»L     ^fjAT. 

AO-41*    304  OIV.       6 

■  l»«.IOMA»MICS 

rWklMA    ^VSICS 

»N>»OT4Tt"  OIOk.ly6AAI»-l»  ON  HLAS<4A 
»»^.CT>^JSCOP»  MtitAHCx  I.  Th€  mjvIET 
OXtUN. 

AO-Mll*    >aT  Ol«.    2S 

•  IILIOMA^IIS 

mCACTTSIA 

(■I<tLlOI>K«rnr    JN    MOCA'    "OUtlAIN 

»•^<TTto  rtvfi<  jHUKjf  or  -tlc^rTisioses. 

AO-419    *0«  Jl».     I«> 

•  ••LIOMA^ICS 

SAL»0MCLLA 

•lOLlOGM'Pni     {JH    SAL4J*ltLLA 
ttWLUSIVE    Jt     kALHUNlLL*    TTKM|. 

AO-414    TSO  JIV.     I» 

■  tXOSICAL    ASSAY 

AOCNOSINE    PMOt^MATES 

DAHIJ    VirAUalOLOSiCAi.    OETLCTIOM. 
AO-419    «1»  Olv.     |A 

■lOCOCICAL    ASSAY 
Tissue   CITIIACTS 

4  Kt^Hi.t  o,  i-n.   ntpjThalahic 

SA«;«ETO<«Y    »«CT^    ro*    AJkEhOCOMTICO- 
TKot-IC    •♦)«l'«^««. 

AO-419  AT*  OIV.  16 

■lOCOSY 
nC^OMTS 

SOVILT    cITtriATUMC    »«    S^ACt    LirE 
SUt'fOWT    $T»TL>«j. 
AO-41*   32« 

•  ITOS 

CCLtSTlAL    NAVIAATION 

Ti*.    »JIlIIT    0»    al»0i    Tfc    TtLL    OMEC- 
TION    or    T-«t.    SI  jM7     S«T. 

A0-4t9    112  OIV.     19 

•loco    SCKkJH 

mesCRVATtoN 

MKJ-i    XtPATjTli    '«0«    STOMtO    •LAS'«A. 
AU-41*    MO  ■>t1>     lA 

0LU«>T    BOOKS 
SUItSOMIC    rLO« 

»    xt^LLk-TIo.   ntTxOU   fo*   CalCv*- 
L4TINV.    The    <OM:>OvIC    rLor    ■tr.ioft 
4S>UCI«rE0    IITm    S"«ALL    *<lLt    or     4TrAC« 
SLvjNTtJ    4Xi5r>t.ttTNlC    aOJItS    (HCN    T  «r 
r>«ut    iT^EAM    «»4tH    NU"OC'<    IS    "OCI    LA41E4 
THaX    u<t> 

AO-419    *09  JIV.       « 

MOUS   0*   MCVOCUTIOM 
OIIAS 

ONA-j    or    HauikS    U*     KbVOLOTItM    I* 
XTKlASJJie    TLO*. 

A0-*1*   999  Olv.      9 

MILi'M 

MCAT  TiiAiitirrii 

Llu^ilJ  If  TAl  DUILINj  HE4T  THANSrcM. 
AO-41*  190  OIV.  79 

•OOSTCH  M0T04S 


M-1 


Jiv.    |« 


OIV.    I* 


•UIOCO   MltSILCSItUMrACt-TO-tunrACd 
"ETtNTION    or    H4JI4TIJN    iJOOTS    r04 
Tm«.     4TL4S     •<*-»     •••<J»IIL»I  JN     iTSTt». 
AO-41*    449  OIV.    2T 

•OUWAIIY    VALUC    MOOCtOS 
CONTMOb    SYSTtnS 

INV4-<I4>.T     MHEuOlN*    4N0    TNfc 

*NALTklS   Of    rMoCESSfS. 

AO-41*    SaS  OIV.     19 

•0U«WA*V    VACkM    MO»LC"t 
•tATMCMATICAL    AtlALTSIS 

4NAL'r$IS   or    UUAL    S<<4IES   «ElATIOi<S. 

AO-41*  la?  OIV.  19 

MAIN 

•lOCHtMltTRT 

}^CI4L    ■Et'ONT    ON    04O6S    ANU    SENSO«V 
rtl.l>«ACi(    ANALYSIS    IN    S*ACl    SCIENCE. 
AO-419    IIT  OIV.    2« 

•IIA21N* 
OCSIM 

OtVLLO^NttlT    or    LOtlft-wl'Et    lISmT- 
•tibHT.     SE4LCU    StCU^O*•«r    BATItAICS 
ron    4t.riUS^ACE    APPLICATION!        SILVC* 
0«IDE-2INC    POTaSSIO"    HYJA0AI3E    fLCC- 
THOCMtllCAk    SYSTEM. 

A0-4t*   977  OIV*      7 

•uuwi  CHAi«w*s 

OCSIM 

OEslviN  or  A  kumlE  CiAndE4  ro*  JSE 
•  IT«  LI  lOI'J  NIThOklN  04  LtJUIO  AAaONI 
01>I&N     or     4     SP4MK     CxAMdfc*. 

AO-414    IM  JIV.    20 

CADMIUM 
ISOTO^S 

"lSt.4'4C-«    TOaAHU   EITlxOING    TnC    OSCruL 
MA-.<.C     jr    Trit    tLCCTHOMA^tCTIC    S»tCT4uM. 
AO-419    1*4  JIv.    29 

CADMIUM    ALLOYS 

TELLUMIOM    ALLOTS 

j>r4   s-^t.rrs  'ox  caumiom  tllloaioc. 

AO-419    331  OIV.     IT 

CALCIUM    COMPOUNDS 
CAMMNATtS 

:*T>T4L     SIMOCTuNt     A«^    PANANASNCTtC 
■<t>UN4<CE    STUDIES    IN     I4*»0«ITltS    or 
ThMLE-lEVCl    NA^iEA    NATCmALSI    CALCITE 
4NU    BA-tlTE. 

AO-414    7«« 
CAMCRA    TUMS 
SKIS 

4PKLI&0    •ESCA«L1    ON    4    H|«X 

HtsOLOTIJN    C4nt.M4    TLSC. 

AO-«|i>    •••  JIV.       A 

CAKOONIC    ANHT04ASC 

i**«iatTioM 

TMt.  ErruCT  or  l**bu<iic  anhyuaasc 
INniBl riON  In  xaTs. 

AO-419    0««  JIV.     lA 

CAMBtf 

AIR    TIIANS»0«TATION 

»E4il-||Ll1t     STUU'     0»     OilN<    «»40-TT^ 
HOL»Et»    4NO    OTit*    AP^-«Tt«.ANCl$    TO 
MEUUCt     T-H    MtOONO    C0NT4:T    VClXITY 
or     AlM-'JELlVEMcU    LAa&O. 

AO-419   227  JIv.    2T 

CATHOOE    may    TOMS 
DISMAY    SYSTCM» 

'EASI-llLlTY    or    USINj    txE    PKOXCTION 
IATNON    (ra.70ll     Ak    the    JlS<>L4r    4EA30UT 
OEVlCt     IN    4    XlvH    k^CEO    tULTICHANNCL 
ILLCTKONIC    "LOfTINS    0I»'L4r    iYiTE"*. 
AO-419   099  01 V.      A 

CATMOOCS 

TMC4MI0NIC   COMVCRTCAS 

UN|F>4>«    »OH^    ruNCTlJ.    XON^lANAH 
CATxOOfcS    rj»    r.iLAMICNIC    CCtVi.Hjr»i. 
AO-41*   902  JIv.      T 

CATHOOCS    ICLCCTIIOM   TUOCSt 
MCTAL    riLMS 

TON<tL    C»TMju£i    rOH     lIC'40*Avr 
Touts. 

AO-419   M4  Jiv.      S 

CCLCSTIAL    SUIOANCC 
TAACKINtt 

IHt     J'«>L»LY1N^    AfSO^^TION.     E^XJ-I^ 
»NU     LiNITATIWNj     0»     "4T-<c."4ri;*L 
-KJtLS     Jr    StTELt-ITl    041ITS. 

AO-419   001  JIV.    IS 

CCLCSTIAL   NCCMANICS 
OtMITAL    TRAJCCTORICS 

l.A'Mt'^Ti'    E^UtUONS.        THE    tOUATION! 
4X«.    TMt4TCj    XEuATINS    TMES    0'    T*4NS!T 
BtTAEE*    Tta    ••OINTS    IN    S''ACE    AND    THE 
SCnlNAJ>4    *>|S    jr    CONICk    oaSSIN': 
THKUUto'l    Trn.*t    f»0   TINT*    •It  t    THE    T»0 
NAwlI     A-W    TmC    ,.M0"0    A4C    ilVtN. 

AO-41*   *9«  JIv.    29 

CCLCSTIAL    NAVISATION 
BIRDS 

1-n.    AiMlITy   t^r    alKOk   to   Tlll   OMCC- 
Tlv^x   or    The    NI»«T    S«y. 

AO-419  112  JIV.  19 

CCLLULOSC 

THERMAL  RADIATION 

uauiant  EXKjsuHt  vAuoCS  roM  S'lS- 

TAiNEU    rLAHIM    IbNITIOD    Or    MLACK 


AL^'xA-CClLOI  OSt.>    Nl»S»*>»€A    AyU    «»ArT 
COX«U(.ATCO    "OAiU    L«"0»tJ    TO    CONST4  4T- 
|4n«S|4MCE    »NO    THtX"4L     I'»PjTS    0'     J5    HS 
IXJM4TI04    ANf    LOXjEN. 

•0-41*    174  JIV.    20 

CCRAMIC    MATCRIALS 
AOHESIVCS 

:iNt,Tiiioo»  clm4*u  '•4rE'4iALS. 

AO-41*   919  Jiv.    |« 

CCRAMIC    MATCRIACS 

rAlLURC     IMCCMANICB) 

"tCH4<|c»L    ril>.o-t     l<    DICLtCTRICS. 
A0-«l«    393  JIV.    I* 

CCRAMIC     NATEAIALS 
rLA"C    S»RAYIN« 

>eH44IC     «YSItN»     (04     HYPERSUNIC 
"I»MLE     STMI-CTuHEk.        rL4Nt     OlA^INj 

ANkI    OlIJC    AOUI1I0NS    «0-<    SlI»-CA<T 
»J.tJ    llLVt*    NAOONti.       rttTIXta    rrCH- 
NI»Oli    kMJ    »IH|N4    0«     rt^TEJ    CtN*"IC 

C0'<>'4L  rs. 

AO-419    M9  JIv.    24 

CCRIWM 

ISOTO^S 

ZX-lX     N<'i.k«p<    UHlENfATION    IN    4 
CitlJM     ^(i.ril^t    HITHArt.    CMValAL. 
AO-419   2B3  JIv.    29 

CCSIt^ 
VALORS 

lOXI^ATltN  .-^ollSS  I.  CLSIWM  VA»OR 
TNI.XNIJ1IC    'uxL-tlE*    •n.ASXAS. 

•0-41*    IB*  Jl,.     lY 

CHARCOAL 

ADSORPTION 

»J»J-<-Tir-.,  jT  NU*  CU«JlN>44Lt  SAStS 
ON  4CriV4rLl  C'>A«(.0*L  AT  T»  OtA*r£i  *. 
IN    TMt    •'■(ta'wMi.    *AS5t     IJ    IJ     rnc    .1    YO 

10   10    r  .t    -;•    f  j«*, 

AO-41*    M*  JIV.        « 

CMCMICAL  COMPOUMOB 
Plants  isot*i«t» 

*«|JH»L  Tu«IL  ASO  N4'«C0TIC 

l.O'»-0o«)S  r»ON  mlANTS. 

AO-41*  90V  JIv.  16 

CMCMICAL  CaulLlBRIUM 

PR0BAAMMIN4  ICOWPUTCBSI 

••»»Tt<    „■»     •'.^J^HA-S    rj*    CONPuTMJ 
NJL»tT    C>IVa|>t    >'t«ro«'"4.»t  •     ^LAMr 
CO'*' OSITIO-.    AX^    TtXPEXATuNL.    NOLLlE* 
J|.^«4-<S.     ..'-J    ^iuUIB*|»    bOLOIIOXS. 
AO-41*    B90  OIV.     10 

Chcmical  industry 
proccssinb 

JtVt.LJ»»N«'»T.     OtSlbNt     CU-VSINUCTI  JX< 

4-«u    0»^«4TirN    jT    4    CONTtNllOUS     I N- 
WtACTuH     -(YjaA^IXt    •'"30JCTIJ1*    LOOP 

!<A»tD    J<    THf    riSiluCHEiiCAL   PROCCSa 

4M»»110AC   I. 

*0-4t9   Ml  OIV.    ?• 

cmloninc  coMPomnos 

CLlCTRONAaxfTS 

laxl';     STXjdONt    C"    •;HkONl'«t.TRI- 
»LO0N|Jt    •J*«tU    CO"^LI«t»l     -"UtwE** 
NAuXETIC    4L*UxAXCt    4X0    1»    >PECT*4I 
S0li.9IlITY    (xU   PUNlriCATIONI    »«rs  I 
«Aa*6. 

AO-41*   977  JIv.      * 

Chlorophylls 

CHt"ISTRY 

•■"YSlCAt  Axw  CHtPiCAk  stuoil«  or 

C'N.rilO'»HYLL  SYjT£XS. 

AO-414  93*  t«  OIV.  14 

CHROMIUM 

COMPOSITC  MATCRIAtS 

^THu  4<T  irxl  au    t><-CE'4*N|C     COMPOSITES! 
4i.LyY     4>0tTI0nj    or    "SO!     Ol-CTIlITY. 
TE.SILE    PMjPtRrlESi     EITMUSIOX 
OCaSIf  Its. 

AO-414     IBl  JIv.     I* 

CIRCUITS 

SCMICONOUCTORS 

"4NJ»4Cti«|  at.    4X?    OLkl&M    or     »CN|- 
COaUUtfM    «»j    THIS    Hl*    TtCMMJL'^-.IES. 
AO-41*    104  JiV.       9 

CIRCUITS 

SalTCMINB   CIRCUITS 

AttaO-^ITra^i   >.0A   NtCnA'aUlNi.   THE 

4LXIBM4IC  SOLUIION  TO  *ISI>«4i.  COvCHINe 

AO-419  321  JIV.  30 

CIVIL  AVIATION 

DATA  PROCCSSmM  BVSTCMS 

SlNJL4Ttr  O.»t«4TI0N4k  «UX  OT  THE 
L>«/0  J4T4  PKO^tSSISS  STSTtx  ATTE'* 
PMLlImI «A«r  ACCEPTANCE  »Y  THt  rA*l 
'laAt  4CP0KT. 

AO-*l«  B19  OIV.   A 

CIVIL  AVIATION 

tOVCRNMCNT  EMPLOrCCS 

»,4.».     t-txSjNSkt.     3t>'t.0VNC<4l> 
OH>.4XU4YIo»     4<U    LOST. 

A0-*1*   773  JIV.    35 

CLAY 

6LACICRS 

•-HAY  uirrMACTiuN  sToOY  or  uuic* 


^-''TS. 

»0-4I*   «M  Olv.      2 

CLnw   COVCR 

^TEOROLOBICAL   PARAmCTCRS 

'"t    ''EL'.TlUaSHIi'    bETtELN    TOTAL 
itutrO     A40USTS     «X0     ObJECIIVtLY     Of- 

•  l-atO    SrvOPTK    >'4ia4KETc.-«S. 


clHms 


•fIBMT   riNOINB 

AHIToOL    Nt4S0Ht"tNr    0»    CLUV9S    iT 


CL  I  WS 

kfATISTICAL    ANALYSIS 

OEvtLOPNUaT    or    STATIaTICAL    OPCM- 

oxs  r')4  t«■EulCTlo^  or  l04  cloijos. 

AO-41*    449  Olv.       2 

CLffUS 

I  4tcr 

"<*^>L4T|UX    ur    4    HUi>l4S    P4TtNT    ON 
OlVlCE    rjP    MkASUMIsa    THE     ■4TLA    CJN- 
*.T    or    CLO'OS    IS    T~E    J<OP-rjMHIN« 
'   f«Tl    4'VO    N4|x>. 

AO-41*    999  JI».     30 

C04414L    CABLES 
ijif^ERaATeR 

««••£■<  Ml  ST  Aw 
I'f'lT     |Hl>Eu«xCt. 
AXTtNS4. 
AO-Al*    79* 
C044iAL.  CABLCS 

^4'tsuiocs 

BHUA  )9A'al<  LtfAXIAL-TO-M|oat  aAVC- 
JE  TKANStTIjX  »0P  u»t  lY  AXT'NNAS 
Mr^    «lJi.£  ••vEaUlOE  COM»'OS£NTk. 

AO-419   »7a  OIV.       S 

co4^ 

"ATHE'IATICAl    INvCSTI^ATIONk    ON 

IJP    CJJC    TmEj«y>    4  so    The    4PPLIC*- 
TliLx  iir    THt   h4ja«*n:>   h*t«i»   tj   * 

S|i|aaLA    •'ROjlEH    or    CDDIVa. 

•0-419    1*«  OIV.     19 

cookk* 

4lORS 

•N    tN4U*-C0-<«cLIIN&    PROCEOURC    rj* 
■"f-    Pt'^rrcT    I.OLAY    CODE. 
AO-419    421 


COL> 


C.LC 


COL  >l 


O  > 


COL'MI 


4 

u 
n4' 


com « ST 

R(<  AC 


c 
I 

SI 
T|  JE 


COM*  t  NO 
LC»I 


l>LI."S 


COHM4M0 

NAYIAL 


lE.tN 
TE.'N 


COMMJII 


C( 


COMMUl 

Mll.l 

rii 

2A 

CA 

ori 

TH( 


AU-41 9  at 


Olv. 


AO-414    B40 


JIv. 


vk4iru4T|jx  ur    T>ie 

of     THE    C04JIIAL    OH'JCA- 
Ulv.       8 


JIV.    30 


ICHOaAvC 


JIv. 


T(  I  MY 


CATHOOC    TUKS 

TRON    TuBC    PARTS 
ToxatL    C'THjUtS    f  OH 
Jt>tS. 

AO-419    >** 
VISIM 
)iORS 

•  HjJtL    ff    J.OLOH    PE^wEPTION   BASen   0' 

•  0-CJLO-!    MI*Tu«t     IS    tWAcUATEO    r^JON 

•  t*HLOTlNto    tiOTH    BROADBAND    ANO 
<<^<vmr^^■^J  riLlt«>. 

A0-*|«   B22  Olv.    2* 

IMC  TRY 

Y 
«    NOJEL    or    LOLOH    PL'IwEPTION    BASeO    Of 
•0-C >LOH    HI4TUNE     I*    LV4LUATL?    r<OM 

tH^uOrlxo  bOTH  B4040B4N3  4N0 
»0a«4a0  'Urtqi. 

AO-41*   Baa  Olv.    2* 

ION    CHAMHR    LlNCRS 
T   MOTORS    ILIOUID   PROPCLLAMTl 
►"AOj^ES*    Ktr»0*T     INCt.j3IS0    HE- 

IS    THE    ruLLOVlXd    A*tASI 
lEU    •»£T41LI«.    TH«UST    CH4NeCNSa 
1 '44SU4i»LE    XbZALL.       COISOSTiON    IN- 
4«lL|TY    4<-4LiS(,    CONClPTS.       ABLA- 
tHHjST    CH.XStR    FEAklelLITY. 
»D-41*   MS  aiv.    2T 

*    CONTROL    SYSTCMS 
STICS 
SUHvEY    Of     C^NH4XU    LOGISTICS    PRO- 
»N0    *    PANTIAL    BIIlIOGRAPhv. 
AD-419    »S  JIV.     IE 

t    CONTROL    STSTCMI 
OPCRATIONS 
JOloIENT    kTjRAM.    AXJ    KtTRIEVAL 
IJJCS    —    APPENDIX    —    INJEXIXii 
IJOeSa    DtSCmPTION    ASJ 
i<iX}  ><«}. 

AO-41*   713  Olv.    32 

ICABlC   OIHASCS 

iric  ACUARCM 

•EVtAHC''    OX    C'J»NuXIC*iLE    0ISE4SCS 
(if»£a4w   P4iHOi.o&IC4w   STUJIES   or 

».Ai£S  1  ■,  u»,4SJ4l  P4orES:>I0NAL 

IVlrlES  OXlltO  ST4T«.»  HtniCAL 

.ARCH    A.r    OtVELOPMCvT    COMHANO 

ti£i.r. 

AO-419  029  OIV.  lA 

ICATION  SYSTCMS 
TART  RCeUIRCMCNTS 

(>ETHOOOtO*Y   ro«    *SSfc>SlN6    THE    Er- 
IvE^ieSS   or    The    hu«ax   4X0   unsasi- 
0N4L    CLiNEaTS    IN    NlLlT4Rr    COXHjsl 
ON    HETaOHAj    IN    TER*i    or    4    TRAOE 
BETvCEs    THt    CONTROL    Or    tHKO'S    ANO 
OLLAY    INvOkVlU    IN    L4R0H    CONYR^l. 


SCI  LNT 


CER  •  COM 

AD-41*   723  Olv.      9 

xETHOOOLKbY.    EACturijNa    AW 
HtSl'LTS     or.    4S     i.MP|MIC4L     PKOGKAM    rj^ 
4SalSS|Nj    Tm£    cFFtCTIvt  atSb    Of    TmE 
"O-ltN    4«J    OI'«AalZ4TI0N4L     tLtXCNT*     IX 
"IwITahy    Co"Mo. ICATION    aET«0.<»s    la 
TlxaS    iiF    A    THAoE    0»»    ScTXLN    IME    CON- 
TKOL    or    EMHOR    «X0    THE    JtL»Y    INVXVCO 
IN    IHHO-t    CO^TRJL. 

AO-41*  72*  JiV.   9 

COMMUNICATION  SYSTEMS 

SCIENTinc    'ESCARCH 

OOAhTEHw"    Rc.t'UHT    OF    "a.I.T.    RrsE4*c>1 

LAuoRATJHY  cr  lleltmonics  ro><  the 

THHtt    1J\(TH   •n.ilOU    CNOI'a&    31    nay    »3. 
4KI.4S     jr    t«L«t4.<CH     I'CLOJEI        H40I0 
►-HfilLS.         PLASiA     UY'lAHICS.         COMHIISICA- 
TIwS    SCItNCFS    ANO    LNGI YEERINu. 

A0-*1*   B70  UIv.      « 

COMMUNICATION   TMCMV 

-4THE'<4rlC4w     iNVtSTI  j4U0a»     OX 
I.KUKP    C  JOE    THtjHY'    »N0    THE    APPLICA- 
TION    or     THl     HAjANAHS     KATaiK     TO     4 
SINLLt    PROSlEM    jr    tOOIVa. 

AO-«IS  1*9  JIv.  IS 

COMMUNICATION  THtORT 
COUINB 

CYCLIC    >r'0T-Ei4NU«-CO>«RECTIN<.   ITOOCS. 
AD-414    IBS  JIv.       A 

COMMUNICATION    TMCMT 
HANDBOOKS 

AN    ItTHjOuLIION    TO    ^OOoLAIlUNf 
CUWiNUa     IMfrRMATlUN    THcOAY.     4X0 
OETECTI  >s. 

»0-419    17*  Olv.      8 

COMMUNICATION    THtMY 
INSTRUCTORS 

»X    I  <rOH>'ATiON-S*STl.H    4PPK0AC-'    To 
THEORY    'jr     |»SThUCTIOS    «ITh    SPfcCUL 
HL^tatxce    TP   T'«C    lE*CHt.H. 

AO-41*    779  Olv.    24 

COMMUNICATION   TH(0«T 
RCLIABILITY 

I»P-<)VCJ    4twl4BlLlTY    or    0IUIT4L 
CO«"UN|C4T|nN    JSIN6    RCJuNDANCY. 

AO-41*    J70  Olv.       8 

COM^bCI   COMPOUNDS 
C!«kORINC   COM^OWNOB 

lOslC    ST»0CTu4t    OF    CHLOKI«)tT«I- 
fLOtaioe   B4$E0   COMPLEAEki    »UClL*« 
"4uXETlC    >«LfON*XCE    4N0    1«    >PECT*4I 
SOcliJlLlTY    4XO    POI«1CIC4TIO'»I     tfRrsi 
«AjC6. 

AD-41*    977  JIV.       * 

COMPOSITE    MATERIAL* 
DUCTILITY 

bTHt  (iTMtXI  »u    LH-CE-<AN|C    COMPOSITES' 
AUwL'Y    4JOITtONi    0»    -SOI     OOCTlLITY, 
TtablLt    PHJftHllti.     EXHOSIOX 
Ot'aSI  TILS. 

AD-41*    IBl  Olv.     I* 

COMPOSITE    MATERIALS 

HANurACTURINfi    MCTMODS 

Ct'<4H|C     tYSIENh     FOH     HTKtRiUNIC 
"laSlLt    STHI>CTuR£S.       FlAHE    '->l4^ISj 
ANU    0»l>t    APUIIIONS    FOH    SlIP-CAST 
roitO    ilLVL*    RAOOMtS.       FttTIXd    TrCH- 
Slwutk    4V0    F|.<(>,«    OF    FttTtJ    CEM4NIC 
CUM*'4crs. 

AO-419  3*9  OIV.  24 

COMPOSITE  MATCRIALI 
MCTALS 

{.TUOY    OF     kTHtSSLS    Nt4«    A    OIS- 
CUHTINOITY     IX    *    F|L*MEar-«Er4rORCej 
COffOSITE    HftAw. 

A0-4t4    B73  JIV.     17 

COMPOSITE    MATERIALS 
POROUS    MATERIALS 

HaoPEMTIti    4X0    *ORK|'a&    CHAKACTCKIS- 
TILS    or    CAiT    CtLUOL**    4«0    COMPOSITE 
MATERIALS. 

AD-414    344  UIv.     I* 

COMPRESSIBCC   PlOi 
BASCS 

Kau'jXAM  fOH  FLO*   PwjHEHTits  or 

AS    lOtAL    84'. 

AO-41*    B2*  OIV.       9 

COMPRCSSIBLC   PlO* 
NUNCRICAL    ANALYSIS 

UNt.-0I4tXSl  JXAL    "OOtw    FOR    tUHP-fES- 
SldLt    FLO*    IS    IHE    T*4VEi.INii    aAVC    PJhP. 

UIV.  29 


MEMORIES. 


Olv. 


AD-41*  M« 
COMPUTER  STORABC  DCVlCCS 

COMPurCR  LOSIC 

lO»->»J»l*   nAi>xLTIC-F 
Htt'ORT    so.     I. 

A0-4tS  43* 

COMPUTCRS 

UENEHAL    CHA^ACItblSTICS    or    SEVE^4L 
SOYlET    COHHUTEHS. 

AO-41*  793  JIV.  30 

COMPUTCRS 

DATA  PRKCSSIIM  SYSTCMS 

COhPIlI  af,  4  <u  INTtRP'atTINa  SYSTENS 
FUM  The  *Ei"  CJHPuTER. 

AO-41*  7*B  OIV.  to 


ta-i 


:oM  -on 


pnoWAimtti  ican»uTtiis* 

••IkMLt. 

*O^I»  OM  JI«.    11 

aCMAMCN   mo«M*M   •OaiMltTMATION 

"t4t«'«C-«    »  K/    LuuC*TI  Jin*).    ACTIViruS 

•TtH«  cJCLtik.}  or  fiiet  i«&i.**to. 

•0-«t«   T72  OK.    «0 

eowiTioNCo  ncruci 

•CACTI  ON    «»>TC>«ObM*l 

t'^LCrs   "«    AT^uriHk    4<i0   OTMC*    J4u«S 
(^    Ll*4'«l>l..    Mlu    COOlOITI  JNI^W    IM    THC 

"o«i«tTi   •tet.*Tlj<is  iiCTacei  '«OJ|rtc*riM: 
0»    TH».   '«Ct«>ntav.S    Is    ThC    VIMAI.   lO'lTei 
•Nbl    TMt    tncilTtiuC    0»     T-«t    »J»lL.L**T 
UI»»STf<. 

coNtUk  too  Id 

»i>o«cl/*r|CM«   Tt»T$  or   •   1.*  ItLI'Tic 

CUxt     «r     4ACX    I  J. 

*0^l«   MT  Jl«.      9 

CONICAk   tOOlM 
•CkAIATION    Ttm 

KCTHX)    v(*    Cti«SiU(«I<i(>    •Cl.*«ATm>«    It 

*    CUSl. 

•0-41S    140  0I«.      • 

COMTAIIKIIS 
•*TCII 

0»T1^4C    •»tt<»    »»0»«*fc    »TUJT    0» 
■•Vfc1|»U<TIM,»t«    "n-'STIC-tJIWU. 
•*Tt»-C01«»onc    COMTAIne^ll    CO»t    '>«t4, 
•O^I«    •!•  3IV.    24 

CONTMOL 
THtOWT 

TMt.cJi«r    a»    UO*SUI*«»-<U*TIUM. 

Ao^i*  sas  OK.  ^0 

CONTMOl.    (TSTIiiS 
CUCTRie    MITCHKt 

CO*T'<J«.    DLvtCC    'OH    4licTI•^>|ll|T    HCtW- 
L*T|0««    VARIOUS    '••"A-trt^S. 

•0^1*   Ml  Jl«.      • 

COMTMOL    STSTC"* 
O^TinUATIOM 

U'ri1U*T|(M    0»    Ll»&A«    »H0    Ili0^> 

Ll'iiAM  srsrrNsi   '•"••l  ■♦t'OHT. 

*0««1S    ll»  0I«.       8 

COOUMTS 
■MCMIMINC 

T«ANV.ATIOlll   U*    k'THAwTS    FMUM 
NUatlAt    ilooii    u«    Ll»»ICA.T    -    COOLANT 
'Lotus    IN    C<'IT1N<    >«eTAL»    AilP    T»r 
TH."««>Jilt    U»    T.«tM    AP»t.IC«TlJII|. 

AOXIl*    tlS  UK.     I« 

COOLlKM 

MCAtT   i«OT0«>    tLiautO  MO^LLMTI 

stAHc*  i>«  r>«(.  fDukJ^iN^  A«eAki 

COATlu    '4(141  LlL    THKUST    CHt^WlMSi 
tAKAatuAtkC    'Oi^LC.      CO^^usTIJN    tN- 
»TA»|LITT    iCALlN;,    1.0«.Ct>'TS,       ABLA- 
TKl    Trt>«U$T    CHaHgtM    rCA^IBILllT. 
*0^1«   M9  3K.    77 

CO^^a    A4.L0TS 

«MC    lAMTH   tUCfVKTS 

CiCL-TTPr     CJ><«»UUSOS     1<1    HKtAMT 
ALt.urS    OF    4<^(    lAmTm    i«(.TAt,»    (ITh    <|i«C 
ANU    C0»**^1. 

AO->«l«    «37  UK.     IT 

COMMKLATION   rCCNNiauCS 

^rcHOMCTitict 

^'ANTUl    'iuwCTlUM   •H.IXOOS    IN 
FACTOM    *NAk«Slk. 

A0-41II   MO  UK.    JB 

COWKkATION   TtCMNlOtAt 
•AOA*    COUIFMCNT 

»AOA-«    STVTt'lS    AMU    TcLC>«MOUt.S 
UCPA«T>«>(T    *0VA>«CL    !3tVtwO»<4€'»T    S<>1- 
OCKAMT-iC'tT    rmn    JAWUAAT    10    -^kUC    31  • 
1««3. 

AO>«t>   «M     '  UK.      * 

COMMOMOO 
|I««M 

T«A>4M.ATIUN    UF    ruNCi^N    XCktAVCHI 
"fckHANIft    U»     CMCMICAu     440     ELtCT«C- 
CM(.»ICAC    »A<SK*TIOft    A«u    CU010SIOV 

or   mty^  IN  NiT.«lc  ACio  jr   varying 

Cv>i.ClMT><AT10i«. 

AO-«l«    lit  UI».     IT 

COmOMM 
MA   MTXM 

>UTa-<i>   CAUM.S.   Amo  >><«evC4Tio*i  jr 

"AMINt    COH'^OitijM    A«K1    ruol.r"Mi    A«C 

■c«iE>eu. 

AO-419   19*  OK.    M 

COOMUSIM 
STCtL 

i^t.>«A«ATI0»il    »0«    INVtSTIOATION    OT 
STMtS»-C3M40!tlwM    CHACKI  <S    or    Mir,M 
ST<«tN«T4    STFiLsl    "HINTMt*    »t'1,    V).    21. 


A0-«1»    «M  OK.     IT 

COAMOdON    I*IHIBITIOM 
tLtCTMie  aiac 

utyfcLJ'»'<f St  ur  m&H  itHi^MATu"t 

ALKALI     ■<eT4L    KLMiTAUT    INSULATtl    tint, 
A0-.4J4    to*  OtV.     l« 

COMTtCOtrCMOlO   AMNTS 
UCMITIOIt 

OAHJTIO    »LU10    kTlNIOj    HlS»WillSCS 
Tu    i«4jtj    jOSts    or    C0<(T1C0T«0^|N. 
AOXIS   27}  Ulv.    I* 

COMIC   HATS 
INTtNSirv 

TI>^     ^4XI4TlUMk    AKU    AStWttTHtCS 
IN    COS>«IC    KAUUTION. 

A0«4I1S   M7  OK.      2 

i  COMIC    MATS 

"MMCTIC    tlOWIS 

CJi>^-«i<tt>  TAt.  iviuiNCb  or  A  UI«CC- 

TIWNAL  evEST  U^lSb  Tut.    CO&"IC  *AT 
STUHH  IN  uirEMut.*  IV57, 

A0-41S  M»  UK.   2 

COSTS 

•WMLS    ISINULATIOMI 

A^XT    CO»T    mjOtL     »«0*WA">ie*>> 
^E»'t«LNC£    HANUAL. 

•o^is  OM  oiv.  jn 

eOTTQW  TtlTlLtS 

INUCT   NC#tLL*MTS 

IVAL'JATION    ur    •ASHTA'tT    INSt,CT 
"flLLtilT    rtNI>M    »0»    CJITO-»    r4tf*ICSI 
AtPtLLCNCr    Tu    >«OSUuITOcS    ANO    TOIICITT 
TO   CH|.;.C<«S. 

AO^l*    IM  UK.    1« 

cacv 

ALUMINUM 

ErrECT  ur  vacuum  on  the  c>«lc*- 

>«1*>TUNE    rMu^NTIlk    or    »INTE«EO    ALU- 
•«|.«UN    4'»a    C''««««tMC|AL    ALU'«|Nun, 

•0-«t»   SM  UK.    IT 

CMCcr 

HATIHUCS 

»racE   ••uvEh   HLA^TOHk. 

*0>4t«    ST*  UK.    20 

CMTOMNICS 
AOSOHrTION 

•  DSUX^TION  jT  NUNC04JENSASlE  GAMS 
«»N  ACTK4TEC)  C'iAHCO»L  AT  77  3E(.*rES  « 
IN  THE  '•HESSUN*.  HANOI  IJ  TU  T>1E  -«  TO 
lo    TO    THE    .?    TjM*. 

«0'-«|«   M*  UK.      « 

COVOMNICS 

riL"S 

A8!>0HI>T4NCt     U*     A     AATEX     C"TU- 
UEPOSir    AT    77K    rON    JSO    »    HAOIATION. 
•ly^l*    •««  OK.    29 

CWTSTAL    LATTICC    OCriCTS 
I    KATS 

•  -MAT    SCATTlNINU    ST    ."OINT    utrrCTS. 
AN    A»H4<«4Ty«    fijH    NEASU4IN&    TNE    •E4< 
»-*«4T    SCATTC^Kb    UUE     TO    'UNCTUAL    0-» 

•   »E«T     »H4LL    rt»ECTS. 

A0>4ii«   212  OK.    29 

C«TSTALLIXAT|0«t 

»OCTtT»«n.CNt   PLASTICS 

CHTiTALLl^ATIOS    Cr    LlNEAd    P^JLT- 
ETrl»Lf>lC    r><ON    THE    NfLT    UNOC*    VA«IEJ 
TE"^«ATj«t    ANu    Pi(E«SU<<E    CONUITfNS. 
A0-4IA    SJl  UK.     |U 

CMTSTALS 

OUAMTZ    «CSONAT0«S 

ASI«-.   CiANALTE'«tSTICS   or    .iuAVT/ 
C'«TST4L    HE&ONATOHSI     r^tJUENCT    iT4-JIL- 
ITT    Ovf*    4    1>     10NTH    STi^ASE    PtNIO)! 

NcuTMui  4NU  SA-wA  «A0t4rio^  ErrccTsi 
*—t»y    jirr><*CTlON   TorOj^ArnY. 

Ao-Ais  «ia  UK.     a 

CMTSTALS 

SPICTMA    ItNTKAIUOl 

»AH     iNTHAHtJ    SftCTHA    Of     CMTST4L> 
ANU    SULIJS    IN    A    LAH6C    -tANGb    or    TfN- 
rCHATuHESI     LIUulO    HELlU*    TO    auON    TEN- 
^KATUHEI     A>.I,UAL     »U""A.«T    HErOHT. 

AO-«t«    S2S  UK.    29 

CKTSTALS 
STMtSSCS 

THtoMf    ar    McCHANICAL    BEHAVIO*    Or 
ntltHU'.£NEjLrS    'HOIA. 

•0««t«   7|«  UK.    2^ 

CTMNNCTICS 

SENC«<AL  CM»«4CTt»i»rics  or  sevE'<<\l 

M<IET   CONTI'TEhS. 

*0-«t«   T9J  OK.    ^0 

CTMNNCTICS 

NAT*  I A    ALMBNA 

"AT^It-tATICAL    INVESTIGATION*    ON 
toHULir    C  )0E    THtXT.     ANO    T^E    ArVLTCA- 
TtUN    ur    THL    H4UANAH:«    ••4rAI«    ru    A 
SliVftLt.    >'><OdLEM    or    COOlNa. 

AO-415    1*«  UIV.     19 

CTCLONCS 

nathchatical  mcoiCTioi« 

»U«T-i£H    •r^L.ICATIONS   or   novlNG- 
CUUNPINATC    rnCJlCTION    ^UOELS    TO 
•«0»IT>i    A'VMICAN    CTCLONCS. 

*0<^l«   »•«  UK.      2 


CTCLUTMON    NA6NCTS 
mOTON    MAMS 

UEsr<N    CONklUEMAT|0-«i    rUM    A    0    TO 
•  »   UEi>><LC   r»OTuN   SEAN   dLNOINa   M4'-,^T. 
A0-«1S    >S<t  UK.    20 

CVLIND«ICAL    •03IES 
SWCALIN«INECHANlCSt 

THt  JTNA>iL  HCVONS*.  or  TmIN 
CTlINUHICAl  SMt.LLk  TO  MruLSKE 
LOAOlN>j. 

A0«41J   OOS  UK.    29 

CTLlNOMICAC   SOOUS 
DMAS 

SUK^LCNtNTAMT    CTtlNUE*    OMAN    DATA 
Fun    T.<«»$|TIUN    Flo*    COVjITIONS. 

AO«AI«    •«•  JK.       « 

DATA   mXCSSIN*   STSTCNS 

•<EM.*l<C-4    ON    THE    CO-v>CCU«NENCC     ANO 
UE»«eN«t.NC»    L0«1C. 

A0>«|«    TTT  UK.     30 

OAT*  r*OCESSIN«   sTSTCNt 
OUITAL   CO««ruTCIIS 

AN    U<-L|N1    |.UN«%JTIN«    CE'^TLN. 
ACH^l*    SM  UtV.     30 

OATA   r«0CCSS|N«   STSTCNS 

INSTAUCTION  MANUALS 

^0n«.  r^>«DAiH.NTAL&   or    InfNamO    TCCM- 
NVK.L'5t    A>«)    INThAIIEU    oat.    Af^UCTION    ON 
THL    AIM. 

AO-«i>  oca  UK.     « 

DATA   r«0CCSSIN«   STSn»S 

MLIASILITT    IClCCTKONICSI 

SiNULATEtl    O.'KATrONAw    *UN    UT     T  «C 
LXI^U    J4TA    'HUlESSINS    STSTEN    AFTF^ 
xmllInIna^t    aClE'TanCE   mT    ThI  FAAI 
F|.<AL    4CPOXT. 

AO.HI1*  ais  uiv.     a 

OATA   STOtlAM   SrSTCNS 

StWJCCT    INMIlKM 

OOCU^NT    kTuMANA    ANU    AETMIfcvAL 
TfcCMNlJ'JCS    —    AHFENOK    ~    INOCHN'i 
TClhnijuCS.    OE^CAirrioii   anj 
SACxiHU'lNO. 

A0'-«1«    T|J  UK.     92 

OATA    TMANSMISSIOlt    STSTENS 
ACCELCKATION 

1KA4SCATIUN    ur    HUSSIAN    rATlNT    OM    AN 
ACL(LLH4TI3«    04TA    TAANS^ITTC*. 

A0««1S    tTO  JK.    90 

OATA   TaAI«Si«|SSION   STSTCMS 

CMoas 

:tll1C     Sr0T-EAAO«-CUH<IECTINft    CUOCS. 
AO-41*    199  JK.       • 

OATA   TRANSMISSION   STSTCMS 

rMouiNCr  SMirr 

MUUVJ    TO    AM     TO    6MUUN0    DATA     T4ANS- 
••l»SIO><    *»STEN,    TESTS. 

Aa>«i«  aa«  jk.     9 

DATA    TRANSMISSION    STSTtMS 
MOUNOANT   COMPUMCMTS 

IMfHJVEa    AEwlAalLlTT    OF    OImITAL 
COM.<UNICAT|CN    JSIN6    KCJUNQANCT. 

AO'tllA    9T0  UK.      A 

KCISION    MAKIN« 
CCOMOMICS 

9ElI9IU^   naio'Inu    v|«   OPTIMUM   BO- 
NO   NETAOMAS.        *    NOUlL    «JA    Nr«    r^OOJCTS 
NAHAETI-Y-i. 

AO-AlA   Sai  UK.    12 

OCCISION    MAKINA 
TCST   MCTHOOS 

'INAL    AErOMI    U»    •!■   ro«CE    HE9rA4CH 
ON   OECIMON   PM^ESSES   -    HuMix    l<tr}4. 
NATION   •"^OCfSSINii    riN4^    "troHT. 
A0-A19    IM  JK.    29 

OCCOMPOSITION 

0<««ANIC   COMPOUNDS 

ELtCr>4U,    SHIN    NLS0NA4CE    STUUV    U* 

THLMM4C     JCCfM»"JMTION     A.O     CA-<aONW4- 
TION    HEACTlOnrS    UA     U»1A«|:     COMrOUN)) 
TU    LLUCIJATC     HtCHANISHS    OF     KITIAL 
CMk.>.ICAL       ^FACTIONS    or    ;.Ai<dO4l2Ari0N. 
AO-41*    4*1  UK.       A 

OCrLAMATtON 

■AVE  TAANSMItSION 

INITl4Tir>t    jf    Jt.rLAj<<AT|ON    aAVCS    AT 
kUHrACLS    OF    AMMONIJ"    »f»CHLOMAT'. 
COfPEN    CHHj»ITfc-CAMBON    HEllETS. 

AO-414   MS  OK.      A 

OCrOMMATION 

TNCMMOOTNAMICS 

ELAsriC-PLA>T|C    HESPJSSE    UT     4    ^4* 
TO    4    MEAT    P'  LSt.       T»E4MJ0TNAMIC9    A'^O 
T>tt.AMU«>LA»riClTT    APPLICATIONS. 

AO-414    aOt  JK.    29 

OCSICCANTS 
PAPC* 

oExr JMN4NCk    of    UESSICAST-CUATt J 
»'AKE4S    JM    tfARHlERS    AS    CJNPAAEU    to 
SAuGEU    XSICCA.T    UN    EAPuSlWE     TO    HlJH 

HUMioi rr, 

AO-419  20a  OK.  14 

OCSOATWiaOHMCLtlC  ACIOS 

c*aTMcs 

P4INC4    ACTKITT    or    THTPIUS    UNA     I  4 
UNA-POL  TNEKASE    STSTt"!     lEAT    ThEAT'«(nT 


NI-4 


ANU    'HACTIU'ATION    0»    OYA. 

AO-414    TOO  OK.     16 

MTtCTION 
HINCKALS 

&LACIAL    OHIFT    ANALYSIS    raOH    COLO* 
AINHHuTHI    FI.,41.    «EP04r. 

AO-414    Ma  OK.    2« 

OCTCCTION 

VACUUM    APPARATUS 

VACU'JI    ..lAK    UETECTIU4    AS    AKPLieO 
tu    iiAJJi*    SP4CE    ENVl»ONMtNTAL    CHANaE4$. 
A0-4t4    9>a  OK.     90 

OCTCCTOKS 

OPTICAL   COUIPMCMT 

•  NALYSIS    or    A    UULiaLL-PAMABOLOIUAL 
«I"4»0M    SYSTtN    10    SE    UStJ    |Y    KANdE 
FINJINi    U4    PtTtCTIOS    E'iJlPHENT. 

AO-414    947  UK.       « 

OCTONATION    RAVCS 

PMOTOaWAPHIC    ANALTSIS 

ON    T'lC    OAIUIN    OF     SmUC*    AAVtS    FMON 
S»^tAIC>L    CONU<.NSLJ    CtPkOSlONS    IN    AI«. 
»A«T     I.    MEil'LTs    or    >>HOr'jaRAPHlC    OJ- 
StxVATI  J'yS    of    .•ENTULITE    HINIS»N«E4CS 
IN    4N«|E>tT    CONjITtONS. 

AO-414    *JT  UK.       9 

OCTONATION    tAVCS 
SPMCRCS 

HNOPAiAIION    UF    St'ME'^ICAL    COM4UST10N 
•AYES. 

A0-4t4   Ma  JK.    22 

OCTONATIONS 
SASCS 

JETJtATION     1t.CHA\IS4>    IK    .lASCOUS 
»Y»TENS.        EYPEhINLNTAl    ANO    TrH.04FT|CAL 
OETIHMI  UTKNS    OF    JET0<4TIUN    t»A4A- 
"tTtas.        I'.FLULNCt    PF    AJOITKES. 
hEllIuI.     A-4r.0N    ANO    CAMdjN    'JIo«|r)£i     ON 
OEIL'NATIUN    f>f     aTOICxIONEThlC    H-O 
"l«Tu«t9. 

AO-414    421  Utv.    29 

OCUTiAONS 

NUCLEAR    RCACTiUNS 

a.ntSjN    !CArTtNiN6    F.<0"    MUMUARU- 
"l  •'    i)f     JEj'tHjNS. 

AO-414    4aj  JK.    29 

OICkCCTRICS 
ANALTSIS 

-EL-HWIC4L    »-AlLW<«E     I.    DULtCTRlCf. 
AO-414    JSJ  JK.     14 

OtrrtRCNTlAL   COUATIONS 
CLASTieiTT 

IHtmj.ttAsrlCITY    U|FFt<4EYl|4L 
EJUATIJMS     Fr>R     I'RIUKTIYJ     OEF,.tCTIJ« 
IN     SANJAICH     HAttLSI      E«.'tA|NE4tAL     C  JN- 
FIH-ATl  J'*. 

AO-414    IM  JK.    29 

oirrusiON 

MATHEMATICAL    ANALTSIS 

STtA'lY    iTATi.    OlFFjSljN    ThnuUSh    4 
H.ITl    rfORt     INIU    AN    INFINITE    HE9?i«- 

yji«i    41  ea«ct  solution, 

AO-41*  TAT  Jl».  29 

OirPuSION 

TRACER  STUOICS 

'A4«Sl4TIUN  of  FUHEIgN  HEStARCH 
UN  JIFFjsIjK  mobility  U«  /|R;.UNIlI4 
in     ^IHv.  J-tl^x-DIUgiU"     Ac.lYS. 

AU-41«    JT7  JK.     17 

OISITAl    COMPi;TERS 

OATA   PROCESSING   STSTCMS 

AN    J<-i.J»L    ..Unrs^TlNj    Cl^iTLH. 
AU-414     9a«  JK.      90 

OISITAL   COMPgYEas 

RCLlAaiLITY    IClCCTRONICSI 

"Im    >»lf  J    jATA    •mOCc.SSUR    SYSTEI 
hLsCAmC  <l     JTuII4l    COMPJTEAS. 

AU-414    9>«  Jit.     90 

OISITAL    STSTtMS 

COMMUNICATION   STSTlHt 

tNfNJytJ  ML.IARUITr  OF  0I«|T4L 
CUM"v.N|C4T|rN    GSIN6    REJjNOANCy. 

AO-414  J70  JK.     a 

OISITAL    SYSTC'S 
TRANSOUCCRS 

.'lulT»(.    TRA.SUULIS    FjK    T«ANSr9<<  4|N  j 
hLlTIlINCA^    UUxlACCNEyT    I'.TJ    a 
►•AhAllLL    rtlNAHY    »ol5E    CjOt    RY    MA'-.NETIC 
•»El.tiCT«  iCE     TtClNlGU'S. 

AO-419    04*  JK.       R 

OIRCCTION   riNOIN«   SISNALS 
ELECTRIC   PItLOS 

"AUI»T|>;'  F^ON  A  OI'ULt   IN  AN 

tN»IMrt.  -iOMOgE'^EOUS"  ANIkOTNO'lC 

►'L*i'>4. 

AO-419    )S«  JK.       a 

DISTILLATION 
PETROLEUM 

1«A4SL4r|UN     UF     ►LiKtljS     '<E»tA4CHI 
IMlATIJN     U»      4wtHYk.rYCLJPt".T4NE     4NJ 
CYw^0«t»4NL    FMJN    KEYROl-.UX    ri4ACT|J49. 
AO-414    902  JK.    90 

OtVlNS 

instrumcntation 

-<tSC-*I>»TION    \tf     The    Ji»tH>S    01- 


nvation  boahui  aritkg  boaru.  con. 

i!>«     UEPTm    t.As>E<     ISClI '«OHtTEM.    PRO- 
oCTUHi    BuMttLt.    LEVEL'    PENClLSi 
TACH|>»a    JtVUE. 

AO-414    9«S  Jit,       2 

CPPCCT 
ORY 

IRANSLATIUN    of    RUSSIAN    PAPER  I 
>^fi.fi    CPFFCT    BHtN    A     -(ECEIVCH     IS 
VEO    THROufiH    a    HETEROGENEOUS   MCOlJM 
-  N    THE    PEPNEAblLlTY    JF    THC    ME0IU1 
LITTLE    JIFFtRFNT    FRUi    THAT    OF    THE 
nOUNUNg    SfACE. 

AO-419   OlS  UK.    29 


OOTLCR 

rHcc 


1 1 


1 

A 
U 

CLC: 


CLE  : 


ELC  : 

A 


»  i' 


CLCi 


PU,. 


y< 


NIK 


A  tlL 


00  hiM 
I  SOTONS 

!>PACE    PROTON    OUSES    AT    JOINTS    RIThIN 
HUN4N   ar«uy.  o, 

AO-414    17*  JK.    20 

D«f  I 

I  TklNORICAL   SOOUS 

SUHftCHLNTAHY    CTlINUER    URAk    data 
<    Th4'UITI0N   flu*    CONJITIONS. 
AO-414    MB  UK.       9 

CA<tM 

^i^ctrical  propcrtics 

4NTLNNA    CH4K4CTl*ISTICS    AT    VHF     ^AR 
'  M-    <>MJ'JNO. 

AO-414    947  UK.       a 

CCMOMICS 

HCISION    MAKINl. 

UELISIOn    NAPHINto    VIA    OPTIMUM    GU- 
NEr*>H4S.       4    MOUtL    rjR    nCa    PROOJCTS 
14R«ET|  M. 

AO-414    »ai  3K.     «? 

CC440MIC9 

THt.     JTItlTY    CONLCPT    IN    ECUNUMICS. 
AO-419    09a  JK.     37 

cl4<ticitt 

•t^TCRIALS 

TEHPERATURE    CALCULATION    OT    AN    OR- 
lI'VjtRUPIC    PLATt. 

AO-414    aa*  UK.    29 

CL4STlCiTT 

tMcort 

Nt*    IHEU"Y    or    ELASTICITY    FU«    » 
'•<tHATIC4L     T.,EATNENT     jF     THE    BE- 
«10M     )r    jPlTfLE    N4TE'<I4LS1    ►'L4STIC 
^Tht-i^'^TNalN    DELATION*. 

AO-419    094  UK.     14 

TNA.SlATIun    UF    U4HA<14K    P4KtR    U4 
USt     JF    ••StuujANtLYTIC    Fi)<cTtON$ 
IN    THt     4«I»L     SYH«IT»Y      1-,r^^y     qF 

eUasticity. 

AO-419   ia«  UK.    29 

u.*UriciTT 

if^RMOOTNAMICS 

tL4*riC-PL4kl|C    "ESPJNSE    JF     4     SL48 
TU  A    HUT    PlLSt.       TmCRI  jJYMANICS    4  J" 
tM-HHOfLASTICI  lY    4PPi.IC4TIJNS. 

AO-41*    aOl  JK.    29 

CLEttTRIC    ARCS 
R^Li-OINa 

1'<4  4^4TIUN     UF     XUSSI4S     dOjAI 
"(.»    ••••OvtHTiLS    yF     THt    tLtCTRIC 
-  -JIN  .     4'«C 

UK.  20 


DET  -  ELE 

CLCCTRIC  tIRC 

CORROSION  INHIBITION 

3CveL0>»Mt'»T   OF    Ht;iH    TEhPERATuRE 
AlValI     NETAl    RlSISTANT    INSJL4TE9    (IRE. 
40-414    Ma  OK.     l« 

CLCCTRICAL   CONOUCTANCC 
PLASMA    PHYSICS 

CLLCTRILAL    >.UNUUCTKITy    OF    NOBLE 
SAl-ALKALI     »Et«L    ►'LASMAi.       THE    CON- 
UUlTKITY    UF    A4    AM(.CN..>JTASSIUH    PLASMA 
IS    "EASUREj. 

AO-414  STB  OK.  29 

CLCCTRICAL  CONOUCTANCC 
THtORY 

CONJi>CTlPN    IHEUHlES    IN    iAStOUS 
»'L«SN4i    ANO    S«>LlOS. 

AO-414    401  JK.    29 

CLCCTRICAL   NCTRORRS 
SATES    (CIRCUITS) 

IHEJ.«Y    JF    AuJUSTASLt    SaITChING 
NLKOMRS. 

AO-414  9ia  UK.     a 

CLCCTROoeS 

CNLHICAL  RCACTIONS 

UXY'.EY    nr  ACTIONS    ON    ••LATInuM    4NU 

toOLU   £LECT.<noE>    in   acij    90LUTI0N9I 
ELt.LTRU.ie    AINETICSI     reactions    OF 
HYuHO<.f<    PtPOXiUE    AKO     SULFURIC     AC  101 

ChhonOPOTE-.tiohetxIC    STjOIESi    Fjcl 

CELL  RtSEAHrH. 

AO-414   BOO  OK.      7 

CLCCTROOCS 

ruCL  CCU.S 

»'OHUJS     .ICAcL    tLECTRJOE    PUtL    CCLLSI 
ASatSTuS   ElFCTkulyTE    hJuOEHS    IMP*Ei. 
NATtO    aITh   >OHi    POlaruaTIUN. 

AO-414    *M  UK.       7 

CLCCTROOCS 

POROUS   MATCRIACS 

INVLSTIbATIuNS    UF     PUHOUS    F^U*- 
ThhuuhH    ELECTKjuES    of    >",.4TINum    9l4C<. 


HI&H   LUXRENf    TJN'^EL 
IKVE'irERs. 

JK.      S 


AO-419  laa 

tLCklTRIC   CURRENTS 

t|4»ncl  oioocs 

-EyllOPmFnT    Of 
Jts    FJi«    «T4(K 
AO-414    944 
CLCt  TRIC    OISCHARtiCS 

Ml  ;roravcs 

THt    Cleanup   anu   Thehial   RtLOvE-«Y   or 
•  ."T     .4S£s    AT     T-<t    INTt<F»CE    BLT»C£N 

aiH-CJfL"     NICNUAAVE     JIS-CHANQF     4  J"     4 
^-'Tt    SjMf»Ct    "t-Xt     IN<t.STIG4TE0. 
,        AO-419    Jaj  JIY.     29 

r*IC   riELOl 
-TSIS 

9LUC  <    dA>J    suPL«>-USI  TIU.    UN    A 
'OM  »    LLtCTMiC     FItLU. 

,   AO-419  Oai  'JK.  29 

f*IC  PlLTtRS 
P^TNOMIALS 

"UllFltj     rA.>LtS    »UR     IHt     DEilSN     JF 
M-L  J'«''ttM».4T4«Y    CHClYSHfY    FI|.T-;oS 
JI''Lt«L»     UgE. 

AO-419  aa4 

'*IC     INSULATION 

ICRAPT 

t.  <     <J^T4(JL     FlASHUVLR 

f'"lt<'»    !•«    AMLRAFT.  • 
AO-414    SI* 
*IC     INSULATION 
TESTER   PLASTICS 

►JL'tTHf  t  tNt     Tt-^tPHT-tALATt     INYLARl 
4    S-lEETi    UN    tLlLT«lL«L    ANJ    ELfC- 
^ML    >*-«OPFRT«t  S. 

A0-4K    44*  JK.     !•! 

lle^jric  pore*  proouction 
lCar  propulsion 

>PACt  Pj»tK  RE4tT0R». 

A0«414  ST*  OK.  20 


NI-5 


JK.   9 

JF  IN^UL4TIN. 
UK.   I 


AO-419  OJl  UK.  29 

CLCCTROlUMINESCCnCC 

sinslc  crystals 

ELECTROlUNI  .bSLtNCE    jF    ZNS 
►•huspho^s, 

AO-414    919  JK.    29 

CLCCTR0LTTC9 
SOLUTIONS 

'HE    SPECIFU    tLtClHiCAt    CUNOUC- 
TANCts    or    AOUEUUS    OATTEhy    ELECTAOLYTES 
HEaSUMEU    4S    4    FUNtTION    uF    HYJ«o9T4TIC 
PRlSSURE    To    60(000    PSI. 

AO-419    2*1  OK.     29 

LlTE-iAT^aL    UN   ElECThIC    CONuoCTK- 
ITYi    CONP*tSSIiiILITYi     4.3    VISC09ITY 
or    Sb4     t4TL*     l;>    *IVI£*£J. 

AO-419  2*3  UK.  3 

CLCCTROMABNCTIC  riCLOS 
rCASlBlLITT  STUOICS 

FEASI9II.ITY  STujIES  jF  HOYnTINg 

YtLtSH  'MEASURE  •«tNTS. 

AO-419  19T  UK.  29 

CLCCTR0MA8MCTIC  PROPCRTItS 
MCASURCMCNT 

FEASHIlITY  STUUIES  jF  POTNTINii 
VElTOx  ■iEAjiRL  IEnTS. 

AO-419  197  UK.  29 

ELCCTROHAaNCTtC  RAVES 
CLCCTRON  KANS 

INTERACTION  BLtaEEN  A  PLANE  ELEC- 

TNu'-Ai.'icric  •ayl  and  44  Electron  4E4N. 

AO-419  17J  JIY.   a 

CLCCTROHAONCTIC  aAVtS 
HARMONIC  ANALTSIS 

^PACE-TI-E  HARHUNICa. 

AO-414    >*9  Ulv.    24 

ELCCTROHAGNCTIC    lAvCS 
LKuCriCO   6AKS 

FINAL    NtF'OMT    U*    C0Nr-<OLLEU    RELEASE 
UF    tLECTRONAbNcTIC    ■AOIATION    UF    STIh- 
UL«T£o    ENIliSIU.    IN    LlaolJ    HYUHoGtN, 
AO-419   492  UK.    29 

CLCCTROMABNCTIC    RAVCS 
PLASMA    MCOIUM 

"tFLtCTIOt,    ANO    TH4NSMISSIUN 
CUtFF|CIENT<    fjH    A    PLASiA    SHLaTh. 

AO-414  M*  JK.     e 

CLECTROMAGNCTIC  lAVCS 
PR0PA8ATI0N 

JTM41IC     MON-LINCAN     •4vE     P><UP4G4rtON 
IN     10N12C0     HtulA.         O.     4     NCN-klNEA'* 
COU»'LINi     NtrH4<ISM    FOR     g£NLR4TI0N     JF 
VtHY     LJ«     F«|rju..NCY     44^1^. 

AO-419   42T  JK.    29 

K0NLlXE4»     (AVE    P»0»'*g4TION     IN 
lONIZtJ    REulA. 

AO-419    440  Olt,    29 

CLCCTROMAGNCTS 

CHLORINE    COMPOUNOS 

lOMC     ST»uCtuKE    UF    ChlOHI  «t  TRI - 
►LOCRIUE    44«EU    CONPLE«tSI     ^UClE4« 
H4u\ETlC    Rt<UNA'»CE    ANO    I*    SPELTR4I 
SUwlblLlTY     AAMJ     KURIFIC4TI0NI     IJRFJI 
«4gF6. 

AO-414   977  jH.      H 


KL*  -  rou 

tkCCTItON   ACeCLtMATOM 

KATTtHlnM 

lLt.CTi(l>H.n«aTO«   COI4CIOi.*>Ct»    I^    !■«- 
tkoktlC   CLt.CTN./<il  Ut.uTC><J*>   uf*ru«i<4. 
«o««u  Ma  »!«•   }« 

UCCTHON  WMS 
•«T(M1TCS 

AO^cis  i«t  atv.  2S 

tklCTMON  KMS 

■icaoMvc  (awi^MoT 

tLICTKON    aCAHt 
STAaUITT 

•«ve  9*srs  rux  osscr  of   lokTtsiLi* 

Tlt-k    1-4    ION>«i.uT**«.WlJ    El&CTNON 

sTHi»n«  IN  nairr  tu«cs. 

•O'Mis  at*  oi»«  20 

CLCCTaON  tXMMS 
rocutlM* 

5TUUT   or    ti.t.CTH(M   FiJCUSlHo  itr    tJN- 

MH«t«   •••  0I«>      • 

CLCCTMON  orries 

tCtCTKON  L(MHS 

STtAJT    or    tCLCTMU*)    fJCXISlH*   tr    OK)!*- 
Li4l*M    >»M*LS. 

AO-41*    •••  OIV.       • 

CkienoN  ruwt 

CAMS 

l«*«T    .aASes    »T    THt     tl«T£-«r*CC    aCTVCCN 

*   h|Am-*o*£*   nic^oatvc   jlSCMAwac    *40   * 
auAKT^    %>J«rtCl    •txt     IN^iSTIGATO. 
A0-4IS    iZ»  atV.    29 

U.(CT*M   Tuaci 
PO«CM   ANPLiriKM 

>«ll^-»0«r«    s.Nt.»TaT«l>«lS    '0«    Th€ 

AO-^l*    ««5  LII«.       ff 

tLICTMONIC   CaulPMCaiT 

MICMOniNUTunUATiOt    iCwCCTMOMieSI 
ILtCT^OLfSS    >IC«t4.    Jt»0»ITI0N    rj« 

'»»>|yt    CO'<>"'J"«cMT». 

*0-4l«   TOO  '  Ut««      « 

CL(CT«OMIC    eoul^^NT 

*tkU«ILITY    tCuCCTMOXICSI 

«ILI««|LITT    0»    UNATTtXOtD    lLeCT'«0«<- 
IC    taul»>«NT. 

*0>«I9   2*0  Jl«.      H 

tLtCTKOMIC    talTCHCt 
l«0ttUb«T0l«S 

•-VANU    ASSUHKTIOS    •«OuUt*T0N    "y* 
•'li.«*»»«tU    5»ITCH|N&    0<4    »"»t.ITUOr 

"ouut.»rioN  n»   ircMotJkvc.  'o^tH. 

*&-«l«   Ml  ulv.      < 

lUCTWOMICS 

KKNTI'IC    •CKMCM 

UU»HTt»t»     «L>'0«T     Of     ^.J.T,     >«CSe«>«CH 
L»«»U«»TQ«r    0»    tLtl.T»0<«ICS    'OH    JhT 
TMMli     4-HTH    P\.HtOU    CNOIVj    il    "»»    ftj. 

^MTJIt*.       KI.»V«»    UTN»««IC$.       CO-^l-flC^- 

AO-41*    tTO  JIV.       • 

ILCCTHONS 

PMTICLC    TK«JKCTO«ICt 

-rctuvmiAL  fli<m.tio«»  ^-o  ihc 

>*0»ITJrt    *>0*EII>    0»     TM£    ^iOl*!. 

coowoi^aTc  r»t<»To«   in  iEliun  »no 

"     lOxWta    HTj«OvM.N. 

AO^IS  127  Jl«.  29 

tLCCTKOSTATIC  rtCbOt 
PAKTICCC  K»«S 

TH*4V.*1IWN     ur     ><US&1*\     ADIICLCI 
•►^LlCATIO'^    or    MXlLiMlTT    ^flTHOO    TJ 
IN^tSTI  <«rt.    nO<f«t<«TS    J«    OJSCMFIJI.     iC*>«» 

or  (H«4iC3  P4HriCLL«  14  Hi,iM  »ot.T*>e 

li.i.l.TNJST*TIC    FIELDS* 

*0«41«    (In  JI«.    29 

tNarMCi 

CMMMIC    *NMr04«M 

iifc  trrtcT  J*  t»»»o-«ic  »N«?o««s£ 

I'lHIIiriON    IN    ■.4TS. 

•0>419   0««  JlK.    It, 

INZTNCS 

eHL"IST^T 

STujf    0*    T«w    ►NyEHTltS    »NU    STi<jr- 

Timi  or  ^^IUlu  "»"»lIjn  »0iNO<i  «£ 
uc«"i>uK  i<(uL4teu  '1104  ctL^ 
iNrisTi«. 

*0>«l«    lot  JIV.    |A 

IN2T)«tS 

OCMimiOOMUCkCIC    AC  IDS 

"^l^e*    ACTIVITY    or     r-«T«U$    LlH<     n 
U'*»-ro».''"«t'««it,    STSTINI      4C»T    TNt4T4eNT 

»Nu  'MAcrto*  4TI0N  a«  o«». 

AO-Al*  T04  Jl»«  I* 

tOUATIOMS 
TM10«T 

xEuAritfi  or  THt  tHCoHT  or  ki*ie*H 

14W4TI04S    TO    T«.    TItOWT    0»    LlNtt* 
INbOUALlTllS. 


0I«.    19 


M9-«|«   9IJ 
(NAOtlS 

COMTMOC 

•'Crnuooco<iT  f;>m  *s9*,>sins  me  tr- 

rtLTIKltCSS    or    THt.    MtlM*4    «N0    JH1*NI> 
NATIONAL    tLlNC«TS    l»     ^IlIT***    C'>-'«JNI- 
C4II0M     4CT*nNK^    IN    Ttn<4S    Sr    •    T«4lX 
Off    ■traCE'V    TMl    ClMTROt.    or    E«M0«S    4N0 
THt,    Ot.C*T    l>i«Oi.yL0    IN    txMOH    Ca*lT«9\.. 
AO-41*    TU  01*.       9 

•tTHOaOcfl^T.    t»tCKTljNt     «'<0 

••t.»oi.rs  or  (N  t>**l'<ICA4.  <>iiJGX4n  rj4 
ASUSSI4U  T«t  trricTivtNESi  or  tme 

HVM4N    440    0>U4<W4TI0N4k.    ELEtCNTS    IN 
NUITAHY    CU-MUNK4TI0*!    <>ET*0K4S     11 
TtKBS    or    4    TMAot    ur»    OftTltlN    THt    ZOS- 
TMUt.    Ur    EKXOM     4N«<    THE    0El4T     INVOC'EO 
IN    HmOM    C0NTMJ4.. 

AO'^l*   Ta«  01  •  I      9 

tMMOM* 

coN«(crioNt 

*N    <.4><0l-C0«HELriN(>    >'IIOCC3kME    ro4 

THt  ptN^ECT  (i0i.4T  cooe. 
*      *o>«i}  «ai  oi«.  90 

tuMoriun 

HT^KTlNt    tTRUCTUMt 

-TfHriNf     I<TLN4CTtJ<    or     THt    liXXtNO 
9T4Tt     4-40    il.T    HtV     $T4Tt    or     t.U-191     I  «• 
tUHUriO'*    IMON    «44N(T    ■4:>    ••E49kW£P    4T 
2Ui     It    440    ^00    41    9l'4(>«t/roLf     INTC<«> 
4CTI0NI     4ewniL-I.LSS    IIC»0S4NCC    4!l9}-4*- 
TIOS    VtCTmm. 

40-41*    ia>  l>l«*    29 

tUTCCTICS 

rnicaiNO 

'-(u^xESklvE  r4tt/lN«  or   9|p*rLE 
luTLCriC-ro4MI  <u   al'.iiHi    xmtohe   mom 
4N    INTMITl    »«twT    4lTH    ru*E    Pirru$ION4L 
N4>&    T-444&rElt. 

M>««t9  *3»  Ot«.    29 

tlOt^NCne 

M40IO    •4^1 

•  4»t.  INTE44CT10N  BCraEf*  •Ht9TLe* 
NOUt  •*-4.>^4j*TI  JN  4I«U  lOMlIEO  ST«e449 
IS    T>«t»TtO. 

40>«t«    tSO  JIV>    29 

(irvwSION  suovcts 

lUTMCn4TIC4t.   444LTSII 

Charts    'OH    The    ■4444ETEItk    or 
XI^HATINu    t'PLJSlOX    SCMttLES. 

40-«l«   390  0I<«    22 

(irvOtlVC    <44Ttll|4l.S 
OCTOdATIOOtS 

THt     .i»0«'H    fo.  LltT0N4TI0N    or 

al'«4r   E»Pj.risi,t   h|«Tihe9. 

40>«19   000  0I«*    » 

IXr^OdVC    •«4Tr4I4i.( 
KNtlTIVITT 

tUHLJJIvES  .atNklTlvlTT  TO  >»OLTI»>l.E- 
ri«4&Ht<T  I-««'4tT  U$IV4  4  XOC'ET  •0»£»EU 
SLkJ. 

•0-419   Vtl  9tv>    il 

lirLOdVCS    INITI4TDMS 

MAUiorKcauiNCT  iNTt»r(iUNCC 

•  "liMT    xt    ,.0»    "'Si    4*010    INTtH- 
rtHlNCfc    4TTENU4T3M    »  04    4««l>LIC4Tt  0  4 
49    ►•HOTeCTo»9    J*    Etf  CT<j-t4rL0»IW£ 
UttlCES   r4o-   9Ou*I0t.>S   •«43I9rH£uu<' <CV 
ENt-VSIE^. 

40-414    M«  Ol¥.       • 

r4CTu*  4N4i,Tsrs 

ST4TltTIC4|.    ANALYSIS 

•-4«4rl4c    •tOuCTIO*     HtTHOOS    IN 
r4kT0M    4'«4k*kl3, 

40-414    MO  JIY.    20 

r4TTY    4CI0S 

NUCLCA4    ^A&NCTIC    USONANCt 

JOt  4TiriC*TiON    or     T.tNTY    i.04    NOtEC- 
Ot«"    •tliHT    ISJHEhK     4i.IP"4TIC 
C4HB04YLIC    »ClJi    dY    NuCwEAM    <14UNrTlC 
•(t>(JN44CE    k^tcr*l4l    irriCT    iff    CHEHICAL 
SHiry    or    ^tYHYi.   »4uT0Ni. 

AO-41*  10«  OIV.   « 

rC««0"A«NCTIC  MATERIALS 
IKON  CONTOuNOS 

•>ATJ<*TirN    40'«tNTt     <<c.<«*NE>i(.E>     440 

tot-MCli/t  rj»ct  HE*su«t4tsT»  or   Hf44- 

TIK  C'4YST4t»  «ERt  •'40c  airOHE  4N0 
4rTt4  L«P0il'4E  TO  ThE41«L  NEjTMON  ' 
rLO>> 

40-414    *•«  OIV«    19 

rtcku  cmssiON 

CATnOOCS    ILLKCTMON   TUMS) 

IJNJtL  t'TH^OtS  rOH  4ICH044VE 
TuotS. 

40-419   M4  Jlv>      R 

riLAMtNT  (ouNO  co«isT«ucrio«i 

MOCHET   CAMS. 

»Tuj»  or   THt  trrtCT*  or  Nti.H*NlCAL 
UA;4<;.t    jx  T-t  r-mroKiA^cc  or  rn.*-4CNT 

•  OONO    '4OT0'<    C*^tS> 

40-419    02*  Jl<l'     IT 

riLMS 
r«ieTio«i 

T44  49C4TIUN    rKUH    '•UkjUt    tfOU4     J  4 
'»tT*L-»'JLY'«»K   ►lw"S   ro-<   wtJucniN    jr 


ha-6 


rKicT|o>(  4,r   •t.44. 

40-41*    VlO  01^,     14 

ruTl*»    ItLCCTMONAtNCTIC    •AVCI 

ASsonrTtoN 

»IlTE4S   row    THt    SOfX^ESSION   or 

s»u«luos  rHrou«.HCits  '■tj'*  H|»M-ro4t4 

TXA4SH|rTE4<. 

AO-414    414  DIV.       7 

rt«c  SArcTT 

JATOS 

STuJY    jr     Tt4*'L4AT0l«i    OlSTNIItuTION 

*itmin  4i4c»Arr-rutL  rMES. 

AO-419   SCO  0lv«    10 

riwis 

rcMso*MCk 

ielh-voco&ical  KHoanckS  as  it 
*rrtcti  THt  rMt  Si.*«t:L  or   thi 

ruTL*t. 

AO-414    aSl  OlY.     12 

ritsioN  moouCTs 

MABIOACTIVt   MCAT 

atc*»  rM0rt.4Tit4  or  •4i«t0  rissiON 
••HoooCTs  rnCM   ihe^hal  rissjON  o» 

U-<39l     )EC4Y    M«TES> 

AO-419   092  Oil'*    20 

riica  KcsisToas 

MANurACTUMJNt    NCTMOOS 

»    '•CiLI'f    ^04    T»E    ••■•OOtiCTIOS    Jf 

»o«(j  ri«eOi   ruH.   rvECIilON  <«tsiST}4S 

KEH    II    HOy^    PAT    SINbLE    »HlrT    NttYINi 
"ISCTt14N    >»«Oul«l««t^TS. 

AO-419   0«9  Ulv.      • 

riACO  IICSIST04S 

MtklAMILirT 

>I>tU    riLH    HESlSTOtl*   LVAttMTtOitl. 

AO-414    417  OIY.       T 

ruAMt    STMAYIN* 

CtH4NIC    NATmiALB 

CtMAHIC    (tSftvk    '0-    -<T«t4*ONIC 
HIsSlLE    $T'«'..CIjHEi.      rw*"4t    SwA^tNt 
*Nk    0«I  J«    4P0iri0NS    ro^    SLIO-C49T 
rU4tO    SiLYt*    K4O0HES.       r£i.TIM«    Trc-4- 
Nl«ue»   4NU   riNlNCi   or    rc.Tio   CtN4Ml: 
C0MV4CT9. 

AO-419    >**  OtM.    26 

rLANKS 

CH(>icAk  cauibiMik/" 

;TiTe"4  jr    ►'.»u^4*"S  rjH    ZomfyjJl  ^i 
>«0«.«ET   E4SI''t    ''E4ru""44tEt    rL4Ne 
COnxosiriO^   ANw.    Tt4rE«4ro*it.i    NOLLIE* 

U|4b44'49f      h'U     bdUUIMIA     SOLUTIONS. 

AO-414   »90  3I»«    10 

rLAMCs 
SMOCK  aAvct 

1-H.  *Nri.iricATluN  or  Shock  aAVCS 

IN     iHtl'*    rASSAvtt.    TH»0lJj1    4    rcANC 

rnosT  IS  STuoUul  SOVIET  souxcE. 
AO-419  014  UlY.  29 

rLASMtLlNONCSS 

SMiCLOi'ta 

UTN4'4IC     SI«OC4tlUN    OT     ThC     4*3 
rL»SH    OLlNJ'ESl    "40TtCT|*l     SYiTr», 
40-414    >««  0I».     ?« 

rLiVT 

NOUELS    IS|HUt4TI0NSI 

tX»'£4I'4t.«<T*L    STOOY    o*     THt    N4TU44L 
HlLOT    rLlliHT    »'tOr|CIENCT    EYALUATIOt 
"■OUtk. 

40-414    •*•  0I».    29 

rtltHT  r4T>4s 

0^TINia4TI0N 

•  1«     VEHItLt    4LIIiHT    >»«Th    0rTI«l- 
^4II0N    C}N>IOCtlNto    "taMUa    44N(ir  • 
"1-.|"IJH     rot.L»     Alt     •»IM4J<     TIHt. 

40-419    4*9  l)I«>        I 

rLOaMCTcus 

TUHIINCS 

»    aTiOT    !'r     iHt    LALiittTION    r*ClLt- 
TIlS    44U    TtfHNiUUtS    rO'*    Tu"49|Nt    ''LJt 
H£It4>l    ri  ,»L    .(trOMT. 

40-419   0>a  01 «•    ^n 

rtuio  rLO« 
HYORoroics 

t«>'f<IH-,ST4fc    INvtSTI  j*TIO«   or 
iOf-tSti^ITATlNj    HYJ40rjIL    rLOlTE* 
PHuNOHL  44. 

40-41*    4M  01  «•       9 

rLuius 

THC04Y 

•  9sr'4*CT>.|  «TLaH4L    e.4U«TtONS    *  «J 

iNcto4i.lTu<    I.   THt   THtoMY   or  rLUlJS. 
AO-419    10«  JK.      « 

rocusiNS 

AUTONATIC 

bTtf^Adkt     A.ltNN*    rj.uSlNd    INVESTI- 
GATION   or     T»u    jlHtNSIO'VAL     iEL^-'OCO^IN* 
AkkAY    *4TE»»*     lOUtL. 

AO-414    aiO  JIV*       9 

rooo 

Sb.tCTIOI« 

soMvkY  or   rooo  rNtrcKENCC  or  o.   s. 

:>Okult-4S. 

40-414  S*J  Jl«.  ?'» 

rouLiNS 

N4MINC    9I0b06T 

\*tj<e;>   '■»ojls«   *^o  •"<LvE«U3s  or 


■4«lNt    CO^M^SIO'i    ANO    rjJLIW    4-r. 
•<t<IL*t  ). 

40-419   29*  OIV.    M 

r«cC2lN« 

THkO«Y 

^•<u^-4LS»IVt    t'HI.C./lN.a    or     SlNfLC 
lultCTIC-rjKNI  <u    alNAHf    «|ATOMl    r^O*" 

»i  IN»|4|T.    h.lT  »ith  doai   nirrusiJsAL 
•>**»   rH*4S>ra. 

AO-419   41>  Olv.    29 

rMEOtfCNCY 

CONTKOt,    STSTINS 

••l»-l    TEofLMATuKLi     iOj    C    r^tuoC*:* 

tO.lMOL     0(<ICE>     J»      S44UW     Sl/t     »S0 
L  !-.•<»      «tI-,-.T, 

40-419    0*0  01  4.       » 

r4lCT|04» 
riL"S 

TN«4SL4t|0N    r4UN    XUxUV    OOUK    04 

"ti«L-" KYrtf K  riL"*  ro«  AioucTinN  or 

rxlCYIot    A.P    4l44. 

40-414    910  JtV.     14 

r*l«ATis 

ANTENNAS 

•-*"*LLLL-rt.<    TUAtN    *aTt«N4    44- 
HA.totHtlT    rr^     |„t    Jl.l>l  41-39. 

AO-419    091  01 4.       8 

ruCL   CELLS 
ELACTKO'HS 

►OhoJS    ^ILAkL    tLtCT4.<0L    rotL    CtwLSI 
ASwlSTJi    ttfCTtULYTf     HJ^StxJ    INP4tl- 

N*Tto   <ir-a  aoHi   roLrawATioN. 

AO-414    »«•  JIV.       7 

iNvtSri  ^>i  I  jNS  o»    "o-^oni  ruU4» 

Thhj«,,h    Cll'THjOE*  or    •>k4T|NON    ^L4C<. 
40-419    0)1  Olv.    29 

ru)«CTI0N4L    4N*LYSIt 
C0NT40L 

-'"Tl'4U4'lo«    0»  LlNc.**    ANu    NON- 
LI'<14H     S4STr<4S)     riN«L    4t»0i4T. 

40-419    114  Olv.       8 

rumcTioNS 

T4»lCS 

T4aLES    r04     IHt    of  Tt'4'4lN4T10N    Cr    THE 
o»'1IC4L    tasOHr-ilON  COErriciENf. 

40-419    441  Olv.    29 

6ALLIUN    ALLOYS 

StmCONOtiCTO*   OCVICES 

jxurTi    jr    Si «jLt    CnYjT4l    j*llI04 
•»ho»Ph|  )C    aulTAtlLi   '04    jEvlCE    ArPLI- 
CAllUNi    EVAIUATION    or     T-«E    '"ATtAHLI 
ANO   THt   rajKicATIuN   or   oCvlCEs. 

Aa-41*    19}  Olv.     29 


iAHNA    C00NTC4S 

rEHroMIANCC  I  tNwl  NU«  IMI 

"AuIATIjI    N|.SPuN<lC    ro*     THt    HOOEl 
100    &A44«.|«  Tl  ,SI  Tt.TMl    "tCOXOfo     J4tJ 
AT    UPf4«TIJ»     SuNStA-. 

AO-414    •«•  Olv.    20 

•AN4U    MAYS 
ATNOSTHCM 

»TU0Y    or     (aA4MA    4AY     >hO»L4S     IN 
AlHCS^Htm, 

AO-419    424  JIV.    29 

BANNA    «AY9 

"AUNCTIC    mo^MTUS 

14A49LATION    or    ruAtl^N    4EM.A4CH    ON 
THt    CHA«iE     IN     IHt    NAJNCTIC    P4orr*TltS 
or    SOLI)    I404I44NIL    COHTOUNOS    IN    4 
riLLO    or     |Nt£N.>t    U*-"*-- «*0I*TIOS. 
AO-414    904  Olv.     I« 

•ANNKT 

tunorioN 

HYKt^riNl     I4TEMACTI04    or    THt    G40UNU 
ST«TE    440    /I.T    ■ILV    STATE    or    tU-l9l     IN 
EOHUPIO-4     Ix^N    ^44NtT     *4a    "kASONrO    AT 
iOt    81    ANO    ^00    4i     <4l>A04orCLE     INTtX- 
ACTIONI     4E.0Il1.CSS    «tS0N*4Ct    A4404*- 
TION    S>»teT4l'N. 

AO-41*    129  Olv.    29 

•AS    IONIZATION 
HTOROUM 

STUOY    or     SM0L4    aAVtk    IN    PAMTIALLT 
ION|2tO     HY0*UOl<4. 

AO-414    422  Olv.    29 

6AS    IONIZATION 
SHOCK    (AVtS 

A    KHoruSAL    ro4    A    STOOY    or    COLLl- 
iluN    fHOCtSfES    lEAOINIi    TO    ELECT404IC 
tlCITATION    *NU    IONIZATION    rttHllvO 
SHOCK     (AVEl. 

AO-419    M«  31V.       « 

•AS   TUMINCS 

ructs 

trrtCTS  or  t-utL  sucro*  ano  in- 

l>t»TtO    SCA    (ATlX    on    hot    SAS    COH40SI0N 
or    TOHJINE     INLlT    toUlOt    VAIwtS. 

A0-4t4    447  Olv.     10 

•ASCt 

COMfUSTIOrt 

-YOHOOYNAHU     mUCESStS     IN     iNf 

•«!«tK0O-CJN3liSTIt»Lt    LAYt-*    Or    SOL  10 
•'AhTICLES    ONOH    HltoM    P4CSS04fc. 

AO-411    1«T  JIV.       « 


UCCltlCl 


•CC  L  »• 


raC" 


If 


•Mt  k  it 


P 

(l>4t 


•Al  (  S 

•  |AT    TKANSTEM 

►-•OOLfi    or    HI.4T     TKA.Sri*    IN    "A^r- 
<   (lO    UASES.     soviet     S0O4CC. 

AO-41*    tJS  Olv.    29 

I  IFKACTIve    INOfcl 

THt»4Y   or    AaSOx^'T  I  ON   Ll-»E    shapes 
'      "0N*T0"41C    utSES. 

AO-414    12J  JIV.    29 

SA^lLlNt 
MtS 
STujT    or     Tt  i^'LxAToHt.    3IST4IaoTI0N 

T"iN   »l4L<'Ar  i-rtitL   rMEs. 

AO-419    >«0  JiV.     10 

•ftl  KAT0H9 

<f  4<«NC  TOHYOMOOTnAN  I C  S 

S04»t  «C0."OCII^l»    "'*'*4t'S    ANO    TMt|4 
^"♦•^.ICATIO  ,    10    HHu    POAt*    &tNt<«AT04S 
;  •\    S'-ACC    J*LI    UUA4TE4LY    TtCH.    PKOl. 
t  ''1.      i>.    i, 

AO-419   2M  Jiv.      4 

INVtSTI  j»TI  ON     0»     •<4j4ET0HrO«3"Y- 
'   41C    I'JfH    jt«f««11UNI     TM£04tTIC4L 
>lk*»N4    ONOI-CTIVITY    STJJUSI    riNAL 
4fl.''  T  . 

AO-419   J70  Olv.    29 

ftEif^KlTOKS 

*«    KAOIATION 

rLAT    PLA't     »ol.*'»    THi.»«0£LttT4IC 
>4t4Ar)4    0*31  TA;,    L>PE-<1'41  «T. 

AO-419    4)1  JIv.     12 

AE-itKATOKS 

T^4i»0ELtCT*lCITT 

»L*T    t»L4Tt    iOL4H    THt-«"0ELe.LT4|C 
l4l4«tR4TJ<l    O'dlTAL    tlPE^IXt  4T. 

A0-M9   491  Olv.    12 

s 
tM^*oo«s 

;>EOO£ST    r^N     THt    LAY44N. 

AO-419   097  Olv.      2 

T 

YSIS 
bEODJY     or     sOuTHtASTtMN     Nl»H*SKA 
N04T-4e*«Tf«N    KANSAS. 
AO-41*    9»*  JIV.       2 

StCHlTNIC    rONPt 
K    •4VtS 
'«£SP)4Sl    O*-    simple    «iONtT4IC    SHELLS 
TM    •"••JLSIvt    LJA3IN6. 

AO-419    424  JiV.    22 

NlUN 
I^44RtO    0tTtCT049 

►^OOlCTirN    tN«INtEM|,5    r04    ttOLO- 
ti*^0    aE4MA>'|04    |4    OlTt^TOK    TTP£ 
H4U0.       C4><TAw    UHOalNj.    xATtHIAL 
EOLUAIION.     U4.4I0"    rL0J<I3t     THANS- 
lbSIU4    «|  400*    SEALING. 

AU-414    !■»  Olv.       A 

TCITlLtS 
•ftH;rACTo<IIN«   NCTMOOS 

JtVLLi>"«r  NT     or     l»PKJ«tU     Ml(,H- 
S|T|<tNuT  I    P-tF  l«r>Hll>N*TtO    "aTEHIALS    flK 
ll.*"t  4T-41»yi  ,u. 

AO-414    IT*  Olv.     14 

INS 
STKieOTION 
Olsr^ldwTlUt    ANO    C04>'0S|T|ON    OT 
^4*lIC    Ado    ANj    aLYCOPKoTI  INS. 

AO-414    994  Olv.     16 

•Ode 
qgECTMooes 

01T^L4    •tt4LriONS    ON    i'L*T|nOM    ANO 
<M-0    tLtCTHPots    IN    AC  10    SOLUTIONS! 

iLkCTMOX  KiNtilcsi    4E4;.rioNs  or 

1.'40%£4    PtPOAtOfc    4N0    SOL'OPIC    ACIOI 
C- 40NoO)TEnTIo.4ET><IC    SToOIESI    roTL 

qti-L     NtSCAxCH. 

AO-414    too  Olv.       7 

•■«^ITt 

ANtC    CONTOUNOt 

lLtCT40S    Sr'1'4    •ltS0N44CE    SlUUY    Of 
TV4.4144L     HCNKuSITlON    4  40    CAAaONIZA- 
T  I  ;»    NtACTlCNS    or    orSANlC    COiWOUNJS 
TJ    tLOClJATC    NtCHANIS"S    or     INITIAL 
cf^*>IC*L       '<rACI|ONS    or    IA*I>0N|Z*T|3N. 
AO-414    4*1  Olv.       H 

•KA|VtlTY 

A4   OMIT    TMAJtCTOMICt 
I  THt   irr^fTs  or   o>  CE^TAiNTtts   14 

t    ^0'44L    »'4(»-toNlCS    or    TmE    tARTx'S 
VITY    POTENTIAL    OK    SATELLITE    VtH|- 
OtTtCTlON. 

AO-419   497  Olv.      2 

S 
k^^MIUM    CONTOUNOS 

••USSIAN    PATlNTI       Ntl^OB    or    04TAIN- 
•f    LI  r  My^    v>Ht.AStS. 

AO-414    •74  Olv.     I* 

•noUio  crrecT  nachinc* 

N^L  TESTS 

tabolatlo  kmlssuae  oata  roN  A 

SljllES    or    CtHCOLAH.    ANnOLAK    oet 
ttf^oNO    ErrtCT    HACHlNE     400EL    TESTS. 
AO-414    29*  Olv.       « 


M-7 


•LiqorNOTEi 

C  I 


FRK  -  GUI 
•mooho  trrecT  NACMiNts 

rNtSSUKt 

tONCe  A  .r^  HoHtNT  Oata  roN  A  SEKirs 

U^^     IIHCJLAH.     A.l.OLAh     Ot  T     &>400NU    rPFrCT 
HAL-'lNLS. 

A0-41W    )«3  OIV.       9 

•40UNO  trrecT  hacmincs 

rKOrtLLEKS  IAt4IAkl 

DETE44I  ,»TI  jN    or    0PI1«UE0 
''hJ»'EllE^S   rjK    o«OOND   trrtCT   nacmI  4ES. 
AO-41*    ••«  Olv.        I 

•40UNO  sorroKT  tauiMtNT 

TtST  EaOIPHfNT 

►^LTISVi'lH  TtST  lUOlP-tNT. 
AO-41*  99i  Olv.  10 

•MOOT  DTNANICS 
•EHAVIOM 

'•<t  crrtCTs  jr  stato*  on  ^noup  and 

INOIVIOJAL  PtMroKWAVCE. 

AO-419  J4J  '"  Olv.  92 

•Hour  OYNANICt 
rACTOO  ANALYSIS 

'"t  tELl'iJiwITY  ANO  VALlDHY  Or 
OMlNiiJ,*^  SCALE  V*LO«.»  or  >N4LL 
(iNOl/P  tJt-<Avlj«. 

AO-419  039  Olv.  28 

•■our  OYNANICS 

INtKTIAL  aoIOANCt 

tr>tCTs  "r.    .l.>atiato-<s  or    imei-* 

PHJOH    L«>EKUNLt     IN    STHaTLSv    oM    STJIY 
fi«ulPs. 

AO-419   071  olv,    92 

•ROUP    0YN4NICS 

rCHTOMNANCC    TESTS 

THt    trPtCT    jf     APPAHt.T    PE4>'04H4  4CE 
ANO    MOOP    success    OK    CHANCES    IN    STATUS 

•  IT"lN    t    ji«ro»'    STxoCTo^t. 

AO-419    341  OIV.     92 

•UlOfcO   MISSILE   CONTONENTt 
ACCtrTABlLlTT 

•  CLf'TA^Ct     ItSTS    4t.4jI«ED    ro4 
CmlC»OOT    or    tUol'HENT    ASSfSLEO     I  ITO 
A    .4|NurE<4A-<    HIjSIlE    SYSTt-    AT 

•  HITLHA  «    Arn. 

AO-414    214  OIV.     t2 

ACllPTAjCE    •.H.OlXtHt.TS    row    P»-(TS 
or    ><ESt*4C-«    ANu    OtVtLO»»4tNT    SOb- 
STiTtN    ASSE.PI1LI    ru4    Nl40Tf«AN.     tS    I99A. 
AO-41*    3*0  OIV.     12 

kUIDkO    NISSIlE    CONTONtNTS 
CMtCKOOT    EOUlPNtNT 

■•4Ui>r«tOut  *CY    >'L*N    rON    NlNUTEIAN 
6H>/liSU    ElE:y40'.IC    SYSTt-4. 

AO-414    944  Olv.     12 

•ulOtO  NISSIlE  CjnrONENTS 
auAklTY  CONTnOb 

ACCCTAsrt     »UHN»«IY     4t.P0KTI     MINOTC- 
NA..    rtl.MT    TtSI     NIS<ILE    HSi.     NOOEL 
SPtCIriCATlPN    ,-lJJ-1007C. 

AO-419    0*4  Jl>.     12 

»tLE>»TANCE    .«tPOHT    FO^    rTl4*3o 
tauIPHt<T. 

AO-419   0«9  JIV.    17 

•UlOtO    MISSILE    COMTONtNTt 
•tISHT 

►Lla'T    TEST    HIkSILE    tSTIH4Tt'>    lASS 
U4r*     IF-ISOI. 

40-414    901  Olv.     12 

•UIOtD    Missive    THACKlNfi    SYSTEMS 
II#IIAK£0    TKACKINS 

*OMt    ro4PAMt.NTALS    O*     INrAAKtO    TECM- 
NOlOCY    ANO    iNTKAKtU    UAT»    HtOOCTION    ON 
Thc    AH4. 

AO-419    0««  01 V.       6 

•WlOtO    MISSILE    TKAOECTOmtS 
rN0««ANMIN6    (COMToTEUSt 

►  OHIHAN  »'40,>H*«  TO  CALCOLAlt  A 
BALLISTIC  MISSiLL  TPAOECTOMY  FNO« 
•JOHN     OJT     To     IM>>4CT. 

AO-414    •29  Olv.     12 

»    ►04T44N    P.OaKA"     To    CALCULATE 

T«o-ut>(eE  or  rxttoOH  T-iAoecToNirs  roM 

OAlLISTIC     vfHULtS     IS    "i^CSCNTtO. 
AO-414    tVi  Olv.    90 

•UIOEO   MlSSUr    TKAJtCTOMlCS 

4AUA4  TRACKING 

»     t04P0TrN     CHOUHAH     roH     OETtHNI-VING 

THt  4A0A4  cr-OHOiNATES  or  A  aALLISTIC 
HIsSlLt. 

AO-419  034  Olv.  12 

•UIOCO  MI9SILE  TKAJtCTOHIES 
SYNTHESIS 

A    ^OXTHAN    t>HOiNA-    rj,i     THHEt-OCU-ICE 
or    rMtt >0N    T4AOtCT0»IE»    NirtKENrro    TO 
litOCENTHIC     roUHOINATtS    *NC    To    AN 
AHUITKA^Y     PPlNf     ON     THC     iiHIH'S 

SonrALE. 

AO-414    H*  Olv.    90 

euioeo  MISSILES 

MAOAK    SUNALS 

"AOIO    r^fOOtNCY    TKAYSHISSlON 
T.muOttH    4    PLAS4A    l.tNtR4T£0    IN    THf 
N0»t     KEUION    or     A    HIGH    vtLOCITT 
bKoLiNU    TO    414    HISSILE. 

AO-419    199  OIV.      8 


GUI  -  IKD 
tuioco  mssttts 

•CW*ltCH   moMAM   M>«IMItTM*TIOM 

•ci.t.'''»«ci  rt»T»  «tiui*f.f>  'o« 
M>-«|4  at*  Ji»>  w 

•••CtfT*  ,Ct    (l-ui''t"t  <TS  rjH   o«'«r< 
S»»'t"    »»Sl •••*.»    »u«    "<MuT|i1««n    tS    l'S». 

•in   'OMCC 

C'».C«OjT    0*    tMjI'"('<T    «>S£'«0k.tO    INTO 

•CCt'*T»,Ct    <».*Ul»l«<t,«TS    »'JK    "i"*!^ 

STsttt  *ist.>i>L'  ru*  ••I'toTc ■**<••   •«  1)3*. 

M>'-41*   MO  Jt«<    I? 

»LlttT    TtiT    MlkklkC    Li11-»rt3    14<S 

*0-«l«    Ml  ->)<•    12 

iLtCTdONic  raoiPntNT 

teMsluNU    tLt;fitO*IC.  k»STi.»i. 

*0-«l«    >•«  '}1»>     1' 

•WI0C3   nlSSlLfSlkU<l'*eC>T3-ku«r*CCl 
Ca^tainCNTti.  oat* 

►•••UiJtSS    *«»J    iI»TO»    llf^l     Hf     T-«0« 

•UlOtO   •tlSSlLtS<MMr*Ct«T9-tUMr*C(l 

rLAMC  oerLCCTONS 

lN¥t>TI  j»TIrfi»    J*    »Tu»i    '-btxlCS 
»L*"t    Jt'n.f'TO^    'MtSSU-^t    'ULik. 

*0-«l5   (01  .^tv*    12 

•UIOIO   M|SSI.CSISU«'*Ct*T3-tW<l'W() 
»Ul3CU   XIUILC   COM^NCtTS 

•CtL»'T4',rt    »o««i»*»T    i<fc«>C><T   F0« 
■  I>««.'Tt<»<    ;.'5UI'»''tHT. 

M>-«1«   Ml  JI<'>    12 

"I'XjTf^*"     Cji^vt^tNT    J«l*«3U*^. 

•0-«l}   «>«  ■It''-    12 

•UlOtS   nlSSIk.tSIXM'ACC-TO-SUM^ACei 

P«OCU«£>»C<«T 

•ttfT^Ntt     »0<«««"T    <t'0«TI     MINUTr- 
•»»..    TLIXT    TtST    i<ISSlt.i    *3»'     '»0'5tL 
SKi.;,!^  lC*TJO«.    i-lii'lOsi7Z. 

*0««1S   0*«  >>!«•    12 

MLF  tracAM 

OCtAM   CUMMtNTt 

CJ»»»UT»I  lONj    J*     THt    tOOT    -W-AT 
»Nw    3t«MTT     T»»'»S''U»TS    4C«jSi    THt 
6iJ».»    iT-IE*". 

A0>«1*   M4  JK*      2 

HfAT-AtSlSTAtT    PLASTICS 
SUICOnC   »v.*STICS 

-ai»J  •<<»''-     <J  .     t»1»."JST-«T     Uf     UM'iAIIC 
klwlCU4    COnPOM,Di.        VKc.l'AHATIUN    *  «J 
•••if4U«l.    ».r    l.'W.X|C*L    •t3Pt»TUS    JF    A 

»lt.i:U4  C0«»OVKOS.   THA.SLtTlON  0^ 
«U«S1A«  -lO^*  • 

AOmII*    Ml  3I».       • 

nCAT    »MICLOS 
XATIHIALS 

i>H.'<'«o^'iT»ikAi.  r«o^fc«Ties  u»   so'ie 

CAtMuATE    ii'«.K    JtBlTA).    Ht»T    ShUlJ 
A*<yi     l>liiH.ATIi<«i    nATL*IA|.3> 

AS>«1«    ITJ  Jt«>    1* 

MCAT    TMAaiyeil 
COMVtCTIM 

»-"v>Jk.C4>    0*    ntAT    TKAtSf&A    IN    KA4t- 

*ii.j  uAscs.  &o«uT  source. 

A0>«1«    •»  Ut«.    29 

MCAT    TMNVCH 

'Lwio  rkO« 

lONtfLCTlvl.    iitAl     TKAtS'tH    UTaCE^    A 
•■UTATIti    Cfl  INot.4    ANO    A    STATIUMAR* 
C0XCENT41C    (MTk,"    kVklNJtR. 

HCLico^n*  CHSiNcs 

MOMITOMS 

THt    *>*n.lkAtlJ*i    OF    A'«    AUTOMATIC 

Li^~T  «i<<c-««rT  Ht«uii<es&  •ONITOO  srs- 

^EN     lAkAKHI     TU     Ai4nT     AMCMAFT. 

AO'^1*    AVa  OIV.        I 

(,^H*T|j»»l.    TtST    DATA    O'*    The 
A>TlIC*T1U»    !»f    T-H.    AOTJNATIC    lIShT 
AINCKAFT    «t*OI>«t.Sk    "ONlTOt)    STiTf 
lA^Amtl     Tj    Tnt    nu-l    AMC1AFT. 

*0»«1«    »S3  UlV<        t 

►tASIIltlTT    kTlfUlES    J»    THE    A<>»»LICA- 
TluK    UT     THc    AUIUMATIC    wIAmT    AIHCAAFT 
••CAOI<lft.tt    >«r<>«|ro4    SYSTEM    lALAHM)     Tj 
T>«.    ■♦u-l    AIVCNATT. 

AO-«t>    03«  0I»>    27 

HCUICO^TCHS 

CHt.CKOUT    Saul^MCNT 

b^rtATl^XAt.    TE4'    OAT*    ON    TME. 
A>^kII.AT|lH    Of    Tttfc    AuTJ'«ATIC    LIMT 


AIhCHA^'T    i«l<JI«.S&    "ONlTOfc    ST>T»" 
|*C<»nl     Tu    Tit    MO-1     AM^wi^T. 

Aa-«i«  M)  •J>»«     I 

•  EASIJIlITT    blUUlLS    Jf    TML    A»»I.IC»- 
1lv»K    0*     r<_    AU|'.>1*TIC    LI&hT    »l»it»»P» 
UtoUl'ltiS     VNlloH    >»STt'    (ALAKMl     TJ 
»>H.    -^O-l    AI'tH.tT* 

AO-AIS    OM  ^IK*     27 

NCLIU« 

ATo-ic  •«o*cmit» 

■>Y»'L'»VHIAL    FuNtTJO<»    «W    »Ht 
••UsITKt    '•j»t«j    3'     THE    -jAOlAc 
COwaui  <«TE    r^E-.ATOH     IN    ^LlU"    ASO 
iU<12EJ    HTjCQt.wN. 

A0»419    ia7  JI»>    2% 

MCLlM" 

sun  He  ONOUC  T I V 1 T  T 

"Ot*Tij'.«L  L»cn»'ia«$  ANj 

TV>KaUl.t<CE      IN     LlJUl'J     >4tt.lU<4. 

AU««19    AAJ  Jl**    29 

MC^ATITIS    (NOXVIXAL* 
•COOO    SEMUN 

SEXJ-*    -it*'»'i''l*   »■<>"    »Tv>«iLl   "LAi"*. 
A0-4t«    **0  Jl«-     I*- 

HItH-MICSSUME   IU»CA«CM 

HCvieis 

lN*«iC»TION    f-WJ"'     Mu»j1»«     >>tH|UJICAL 
Ol     "ll«»<     <»<<.*»0-»t     "tilA^IH     »N0     II- 
«E2ltu*T|j,    i,»    u»fE»    *T<JSPME"t    LAT'.XS 

•  IT"    f-<t    Alf    J>     •<u(.«LT>l     NJ    ln^?'!- 
NE<1AC     IAT«. 

AU-Al*    Ml  ■>!••     '% 

Hl«M>*IICSSl^£     KESEAHCM 

SCA  tATEW 

T~t  tffuCI     J*     ''•«tSSO'«E  ■>"     I"? 
tU-CTMlCAc  rONjuClIVITT  or  StA  waTEB. 

Ao->«i»  a»  >Ji<<    2 

NISM-Ttl«^l«ATU«(e    IICU**CH 
TtiT    p»ETH0O» 

«NAl.»SIS     U»      T-<cH»AL     jEl.XAJATI')*     Of 
M.ASS    •^t  IsrOKCwU    «'tll»Oi.K    ANJ    t»0«» 
LAHlNATt)     -     Tmi.«"UI»»»V1<?T'<I:     AN" 
OI»-»tHi.  iri»L      T   lE-l"Ai.     *«ALT3C>> 

AO-Xtl*     IS*  Jl»*      t' 

homn  antennas 

antenna  «aout|on  ^*ttc«ns 

•«Aul4TIj»     K-1Tt<*     0»     »     Tm1«i-««i.l€0 
K»r>»M|  jAi.     hOKIM     li     A^At,'ZEb•      ■ItA^HEO 

4IW   TNt    l-'MrMTAMCt  or   ij3t    STkuC'.**' 
OF    ori     -(ElJuCTIjN    is    OIkCUSkCJ. 

Ao-Ais  y*i  01 V.     a 

HTOMAUktC    STS^CMS 
TKST    SCTS 

-U.TI  STiTt"    TEST    EUUl»NENI. 

Ao>«i»  •^a  ui«>   *o 

NTOMAZINC 

OCCOMVOSITIMl 

•*»i   iff.rtn^tm  o>    H|«cTIC9  u* 
trttHMAL    3EC"Nf  JSITION    J»    MTn-<A2INC 
bE"INO    SHOC"     AAVtS'     WEAJTIJN    Of    K-H 
HAtJlCALS    *r    xl^H    Tt"»E<*Tu««e». 

AO««l«    90«  OIV.       • 

HTOWAalNC 
WMOUCTION 

JEVtL  }"»•*»  NT.     JLklGNi    CONSTwoC'l  JNt 
ANiJ    Ct-liTl^N    jf     A    CONTINl'OUS     IN- 
HtACTOH    HTjaA/INE    'AOOOCTION    l.00« 

•  AMD    Ji    Tx(    f  lSSlOCH£i11C«L    PmOCESS 
«»*»>>OAC  <• 

A3>«19    041  0I<'>    2« 

HToieoTNANies 

CtTACCA 

STUUT    a*    AAIEN    *L0«    ASOOT    THC    «00T 
0»     4     S«I"««1»U     L<Ot''''IN. 

AO-AIA    •««  3I<<     >* 

MTOMOOVNANICS 
SCA   •ATCM 

SOM^t'    J'     4t,CU«ACT     A  40    S*ttU 

Of  vAMious  «bT-ioos  *on  ANALYSIS  or 

SOUND  ^•<o*'4r.*Tlj<i« 

AO-AIS    1T«  Ol«.    29 

HTIMIOOTNANICS 
SHIPS 

STUOT    ON    SMACL    AAVC    NESISTANCC    )* 
SMIKS. 

AO-«tA   MO  Olf>    91 

NTOMOOTNANICS 
SOklOS 

HTUMJ-JT'<<MIC    PNOCESktS     IN     IH* 
•'9t.u0O'-C0<»d>'STIIILt    LATE'*    OF    SOCIO 
PAkTICLES    J^'Otx    HIi"    UtiiJ^L. 

A0'-41S    1*7  Jlf>       9 

MT(MO«OILS 
rkUTTCM 

t«>'E><INENTAw     INVESTIGATION    0* 
SUI^«C4VIT4TI>««    MTOAO^OIL    FLUlTEA 
PHCNOME  14. 

AO-AIW    •••  OIVi       « 

NTOMOMN 

ATOMIC    MIOmiTICt 

HTHt.«Vl-<IAL    FONCTIO'^S    4N0    ThC 
KU»ITI»E    »U»LK>    U*     THE    •4401  At 
COWAOINATE    "^sATON    IN    hELIO"    ANO 
lOHlZEJ    •4TU*0««.N. 

AO^IS    UT  0I«4    29 


NI-« 


HTOMOUN 

DETONATIONS 

jtTJ44TII>U     ■«tC"4MS4>     IV     j4S»0v>i 
STaTtHS.       u»<»t^IHtNT4L    4S0    TniOA'TirAL 
OlUANl  4ATI»'NS    oF    UCTO'tATlON    .»4»«- 
NEILHS.        I  .rLUcNCt    CF    4jO|TI»tS< 
HttLlUH.     4XCUN    4Svl    CAHijN    3IU«I->C«     ON 
OLTL'NATIJN    nF    »T0It"IO4LT«IC    H-o 
N14TUWES. 

AU»«1«    «21  31 ».    29 

HTO«0«CN 

INTCKSTCLLAA  MATTtK 

INlL-tSTtt  1.4K     4SUN044.1     OF      iHf 

"Tu»iO\»t4   N3lbCsjt.CI      ""OuECkH.*"*   htO^J. 
0E>    FO'4'«4TlON<    UISS0CI4TIVE    PHOCCSSfS 
IN    4    ST«TIC     INTEHSTltL4-«    "fcOIO". 
JI>SOCI4T|i>f     EFFELTS    of    ClJUO    HOTIJnS. 

A0>«1«    «•«  3IV>       2 

HTDMOSCN 

t.l<<i«FICD   «ASCS 

FINAL  HfilHI  0»  C0NT'40LLtJ  »fLC49E 
OF  lLt.CTi<a<44..l«cTIC  •<4rjl4T|0N  OF  STI  — 
UL-llo    E4IS»I04    IS    LIQUID    HTOHOVN, 

AO-AIS    ASa  3>»-     29 

HToaoMAPHic  suMvcriNt 

OCfcAN   SOTTO* 

THE    JCOhIE    10    •"ICX    THE    MONyllF JAN 
St-AClNx    or    -EASOAEJ    POI  .TS    CAN    "tiJET 
IN    lN.»HJVtj    EFUCItSCt.    "twATU''     Tj 
«A»'»-|N.t     OF      TMc     J4T4     CJwLtCTIJS     '-■< 
SUMVET    ■>«Ot*SS    IS    1NVESTI&4TEU. 

Ao»«i9  aa7  OIV.     2 

HmMfiNC    STAUCTu«C 
EQUATIONS    OF    ST4Tt 

~TH(.HFl,t     |'«TLH4CTIU<    OF    The    S^J'JN. 
M«1E    410    ^t.T    «t»    »T*TE    OF    tU-191     IN 
tUHO^Ij*     ltr,4     gA^NcT     «4k     »C4SuH»r     4T 
iO.     Bl     4NO    .»00    M     J^J4J^J•■0Lt     IST«''«- 
4Cri0NI     tEC'lL-LESS    AE»JN4Ne£    4'«»)JO- 
Tlu*    S'^CThI'H, 

AO-41*    12>  Olv.     79 

MY^NSONie    PlO« 

LAMIMAM    aOUNOAHV    UAVCM 

CIHTAI",    •UP«t><lC4L     SJwOTlO^S    TO     The 
LA>4|NAH     !*0J»UA.<T     LATE4     Si'lLAHlTV 
E0WATIJ4S    ULUjTAaTC     THt    EFFtCT^    JT 
C«»KJTl    NUH»ENi     VISC0»ITT-TE1ke»4Tj«E 
V4M|ATIJN<     "AS*     TNASiFt4'      'AlL     ^f*»t<*- 
ATuAE>     •"•ESSU^t     tNAL'IE^r-      4S3    HVCf*- 
SO..U    >'4H4HfTEi«    JN    THE     jTXuCTuHf     >F    THt 
eOuNOAMT     L*»EK     ANO     THf     J'AIVATIV'S     OF 
»E^OCITT    4  .»    L.ThAl*"*    AI     the     •all. 

AO>«l«   Ml  Jtv>      * 

ht^msonic  Flo* 

TMtOAT 

JAAj    of    POUiES    J'     ittvOLUTtt/N    I  4 
HTfl»S)NlC     'LU4. 

A0-«1«   959  JlK*      9 

MT^OXIA 
"ICt 

tFFECT    0»     r»»>'0»l4    04    The    HATE    U* 
0«TtoEN     :3N»L'H»'II?S     PF      4L*9UM4l     »0U4". 
4NU    AUULT    nice    at    »4H|0uS    EN«|N0N- 
NE«T4l      TE^Pf  K4IU«tS. 

AO-Al*    Va*  Jt«<     ■'' 

tec 

■ATCt    AAt^CS 

"Es<»J4>t   u*    Sfl-INHNITC    ICC 
FLwtS    T]    (ATEri    •4¥lS. 

AO»«i«  ssa  3i«.    2 

ICC    PACVENTION 
ANALYSIS 

S0LJT|0-.«    0*'     S1ANDA-<  .     BJir40A»»- 
VALuE    P'43eLfNS    4S0    *    »Hj3F    0»    S4INT- 
yE44NT'S    P'<lNCt*>LL. 

AO<-«l«    M7  3I«.     19 

IMITION 

THtMHAL    «AOIATIO<I 

■  4uI4'4T     f4l>USUMt     VALUCS    FOM     SOS- 
T4l^EU    FLAHIWt    |:>NIT|04    OF    PlAC« 
4l>'h4-CElluL0Sw«    St»S»4>»E«    4'«0    <»AFT 
COHI«m.4TE0    '■JHt^\J    E«''OStJ    TJ    CUNST4  4T- 
IHH431ANCE    'NU    ThEm>4l    INPUTS    0'    >}    ■*$ 
3UN4TIJ4     4I«P    LUNjtM. 

AO'HIIA    17*  3I».     20 

|HA«,    INTCNSIFICI4S    Uk.tCTKONIC»> 
CMISSIVITT 

INA.t    lIChT     AWL|F|i4T|0N    STJOT, 
A0-A19    Ml  3IV.    2^ 

INCINCMATOMS 

AAUIOACTIVC    tAaTC 

4    H4Jt04C'TI«E    •4STE     INCINEKATQN, 
A0'-«19    Oa>  31 V.     20 

INOCACS 
•UTCMIACS 

INOC»    OF     MA1tHiALS>     .'NO^'CAT  IE  S"     4NI 
•^UCESSCS.     •ITH    ANNCTAItU    4PSTR4;TS 
UN    SONNETALL  ICS    USES     I  4    HISCANCH    4  40 
Ok»tLU*"HENT    »Mu>.AAH«    0*    Tm    AEROS*'Are 
COMCANIES. 

A0««1«    1)7  OIV.     t« 

INOIwn 

•csitTANCC  iCLCcraiCAut 

SUE    EFFHI     IN    »0l»C'«TSTAllIN€ 
INwIUM    ►n.ATTS    IN    A    oAbNETIC    FIELD. 
AO-Al*    W«  JIl'^     17 


IMOIU"    ALLOTS 

ANTInoNT    ALLOTS 

"l»t)    C-lv$T4Li     1N4S    -     I-,Jo    p«£. 
►AKtO     IT    THrKM4|.    EVF^O-^ATION, 

•0-*lS    JJO  31*.    29 

INOIM-   ALLOTS 
DATA 

COHHlLCS    DATA    SHEETS    ON    |<«UIU«< 
HHUS^Hliit    4S    4    SENIC0N3UCTJ*. 

A0>«1«    M7  j,¥.    »» 

iONPlLE,    DATA    SHEETS    UN    t^luM 
TttLUHl  )C    4S    4    St"IC0N3JCT3A. 

A0>*1«    MA  31 ».     »s 

INDUSTRIAL    l«CLAT|OI«t 
MOU#    OTNAMtCS 

IF>ECT$    PS     .L^iATIATjHS    OF     Inr  IH 
f«ltjH    c(i>e>«tENLL    IN    ST4ATEkir    m«'«TjOT 
SHuOPS. 
.^    ..    •"-•>»   071  ji,.    M 

INOUtTMIAL    MCLATIONS 
INUUST«|AL   ACSCAMCN 

t«»«Lm*T(>*T     ANAwTSIS     OF     A     MlSCA'tCH 
ANk    Uti/tL3«»-tNt     *4Nt    04    HLNAN    P*OJCFM$ 
IN    INOuSTAt. 

A0-A19    M*  01*.    »• 

INCLASTIC    SCATTCKIM 

clCCtmons 

•Lti;T-«U..Ri,jTON    t0l4.I3CNktS    1-4    |N- 
IL«JT|C    ELLTTKjS    JILIE<JS    iC4TT'»l4-.. 
A0<-4|«    SVa  JI».    i9 

INCQWALiriCS 
naTAIi    AlOCMa 

'<tL»riO.    UF     THE    THE3-4T    jr    LINC4* 
EUw4TIJ,s    TO    T.iC     THEOAT    OF    LINt«e 
IN«.OUALlTIt<t. 

A0-«1A    91)  JI,.     ,^ 

ISFLATABLt    ST»Xru«C* 

nateaials 

31vElJ>*HIST    OF    N0N.«tT4LLlL    "0>I- 
TKt    t«-'JLjlOS    bl4JDEA»    Fok    S^-ACE 
•tHJ.LL     ^AJFJLSISN     STSrCNS. 

»0-*19    1*0  31 ».    12 

Infomnation  acthicval 
com-ano  •  contmol  ststtns 

JOCU"«ENT     STjHAut     4S3    ALTAIEVAL 
TtLH-.liJCi    —    AP^ESOU    —    INOEIiNi 
TEL-SliJES.    uEaOI'TIoi    4S3 
a4<.«iMJi-4J. 

A0-«1*    TlJ  J|».     „ 

INFOH-ATION    ACTMICTAL 
"CChANICAl   MOntTIlt 

:jscc<»Tj  ANi^  jtiiis  uETails  or   4 

S'STIN    C4»4«LE     OF     ST0*l4l     4NJ    MF. 
Ti«U*l4.     NLrH4,IC4L     »A'JWENTIES     INFJ9. 
■•4  II  ON      Jf      4eT4wS     4S:.     ^IISFJA-EO 

►-lastics. 

•0-Al*    M*  Jl,.     Ji 


N4<fNC 
TKl 


T 
0< 

F 


•fl     Ci- 
SOLI 


IN044**<IC   COMPOUNDS 

ETIC    MOFCATIIS 

«44Sl4TIuI4    or     FOKEI4S     HESCAACH     ON 
:M4-4(iE      IN     IHE     H»S«4tTIC     P^OFFATIES 

Olio  I40Auanic  cohmjusss  in  4 

3    jr     I-4TEI4SE    bA>MA-i440IATION. 
AO>*t«    M*  JIv.     l« 

INSddT   HC^CLLANTS 
CHITON    TCITILCS 

t»4LJ4Tins    yf     »4SHFAST     INSECT 
LLLE4T    FISIaH    F0»    CJITCS    Ftt)*t;ji 
ILLCKT    TO    •40SUUIT0ES    4ND    IO«ICIT» 
"HlaiCHS. 

A0-*1*    IM  0I».     16 


H 
H 

Ti. 


t>t 


iHU  c  rs 


•c 

I 

NE' 


CA.I 


.  ^ 


CL. 


VISUAL    I*.F|MNA1I0N    PlOCESSINS    14 
"^CTi. 

A0-*1«    M*  3I¥.     16 

initMkto^s 

<»*IOA 

IN     I^r  jK>.AT10N-S*STt4    Al'MKuAjH    TO 
.NT     )«•     I»>T.,UCHON    «iTH    SPECIAL 
;<E4C£    ir    T..E    TL4Che-<. 

AO-Al*    77A  31  y.    J4 

INSTfl^NTATION 
SMATION 
ST  )JT    rf     THt    W4i.|m4T|0S    F4CILI 
4  4U     TwCHNlaulS     rO'*     Ti...,9114t     rLO« 
"SI     FIS'L    -(EAOAT. 

^  A0-«i9  03a  Jl*.   ^o 

INTCffAL  CaUATIONS 

TAONtC  COUNTCMCASUACS 
BST-I4CI--I  ,T£bK4t  EJU4TIJSS  «  (J 
U4Llri.«  I.  THE  THtjitT  or  FLUIJS 

Aa-«i9  10* 
•)al  Cquations 

iC*L    ANALYSIS 

S4u»Slb     OF     0u4 

Ao-Aiw  la? 

INTCt  <  4TC0    CIRCUITS 
na4iiFaCTu«in6   MCThOOS 

4NjF«c  |,,i,i  ,1,    »^j    Jt4lU4    J*     iC'I- 
JtriH    4\0     tHiS    riL<    T!  CM^uLO'.les. 
A0-«1«    10*  31*.       9 

|NTCv<4TC3    CI»CUIT» 
PA^CESSINQ 

»Tt.<t4.«   4.0  Techniques  suitajlE 

rj<4*Ti'».i.  jr  ••0L£Cjt4ti  CiKtuiTs. 

A0-*19    19*  JI*.      fl 

INTCl 


« 


1 

INTC' 

NuAtA 


Cu 


INFAAACO    OCTCCTOMi 
"ATCAIALS 

'•"UJJCTIl'N    LNGlStEi4l4a    FO-*    1.0LJ- 
UUt-tD    '•E4H4'|U4    IN    UETECTO><    TTPf 
M«CO.       CATSTAL    gHO«IN*.    "ATtNIAL 
EVALUATIJ'J.    3A.IU"    FlU3-«I:E    TnANS- 
"IS$Iu-«    FIsroB    SE4,.IN(i. 

AO-Al*    MS  3l¥.       t- 

INFAAACO    OCTtCTOAS 

■CFAI6CA4TI0N    SYSTEMS 

4  LETTEN  UN  CLuStO  ljO"-  N|IH0<;E4- 
NEjs  cjjlEn  OtvELOi'xEsr  roi  li^Aateo 
SC»'NE.<    A£;(l>»0*«»    IV    A«J    VI, 

»o-*i*  aa*  31,.    ► 

INFAAACO  AAOIATION 
INFAAACO  FhCNOMCNA 

INfHANt^  TEwHSUlOST  in  C0SMO9. 

AO-Al*    a»7  010,    29 

INFAAAEO    AA0I4TION 
SCATTCAIata 

"ESt«>«C-<  UN  AtNUSOL  SC4TTtAINr,  I*, 
'■•i.     lNF44-<i<'l     HN4i.    AE.»JAT. 

AO-Al*     3**  Jiv.        6 

INPAAACD    AAOIATION 
•A«    TAANSHtSSION 

I"4  4S4I  TT»N«.L      14tfLES     f  UH     Sl4NT 
'•4I-S    14    THf     S1N4TUSFHEKE    4At    PAO- 
VIUE3    I  MOuGN    INFAA'EO    rHAvS>«|SSI')4 
STvJiES. 

AJ-«1S  a07  3I».      e 

INFAAACO    TA4C«IN» 

DATA   PAXCSSINm   STSTChS 

SOME,  FuNl-AMtNTAt<    OF     ISFAAXEO     TE^'H- 
NOLOUT     4^tJ     tl,,F<44lO    DATA    ..tOuCTIO,    ON 
T'lt     4H'4. 

A0-*19   M«  01*.      6 

INLAND    tATCAtATS 

OCSItM 

bTyjr    Ot      THAITIVE     FUtClS    OF     COrlC- 
SI'l    SJILS    K    lAmn    C444LS.       uESti^    OF 

OSlINEJ     4N^     i4,TH.LlNEU     C4N4LS. 

A0-A19   •a9  ul».    19 
INLCT    SutOC    V4NCS 
COmAOSION 

tFFtCTS    UF    »otL    SUlFuA    and    IN- 

l.LiTEU     *E4     .4ltH  UN    HOI     '.*S    CUAAOSION 

UF     TUNM4C     iNLtl  ^ulOt     «4NCS. 

A0-«1«    *»7  jl*.     10 


SEN 

PAH 
INTCM  ife 


H»y 

BE. 

IN 

0I> 


OF 

run 


4»^ 
IS, 

OF    t 
ELL 


:  • 


ION 

AAO 


lOM 
PMYI 


Sl> 

tlUMOi  ifjNE 

co..?i 


ION 
MA 


■  UHo4^-4E 
CU4UI 


Ml  IS 


CNIINC 
TCFI4LS 

SF  jT 


JIVi 


SCNIES  AELAT1345, 
31*.  19 


_,    tall  i c  compounds 
"etW.  films 

'''«..'»A4T|0N    UF     tL-OU-EO     INS«    r  Il-S 
O'     -  T.C   MHt'T    tVAKOi-ATUNl     OPTICAL 
PHufiNTltS. 

A0-*19   OM  31*.    i« 

INTCMfifTALLIC    COMPOUNDS 
lONOUCTINS    FILMS 
«-  I    Cn'sT-.lS    IV4S   -    I-»$a   PAF- 
I    ir    THf4M«L    EV4P0'<4T|3N. 
•0-A19  3S0  31*.    as 

LLAA   "ATTC* 
HYUf*«CN 

Tl  44Ti.l.LA-»     ABuSOAV.E     JF     iHt 

-.1.4     MJLECULLl         MO».cCUL*-«     HrDN>- 

I  UN44TjrN.    U1SS0CI4TIVL    P>lu;rS»r$ 
Sr4Tl;     lNrEKSTlLL4-<    "EOJUM. 

*<CI4TI,f     EFFECTS    OF    ClJU3    NOTUnS. 
AO-Al*    «•«  JI,.       g 

''tJ'«£Tir4L    STuy»    OF    The    t4P4N>I0N 

'•t      I    11     NE^IuS    ABOUT     4    Nt»LT 

TU    ST44. 

AO-419  aa*  UI*.      » 

iNvcmhAs 

TUNd^L   OIOOCS 

*Lt1»'NfSI     ^     HIGH     :U<C4C4|     TlIN«L 

uluJ^i   rj^    «T*IK    ISWENTENS. 

»o-*i*  M«  jt*.     a 

ION   •! k<S 

'ANT  I  ;lC   k*ms 

'><Sl4TIun   uF    •iusst4N   4AI|CL''I 
I .4TI0V    OF     SI"lL4AlTT    NCThOO     T3 
lri.4T.     Mu*E*ENTS    jF    POBtMF'JL     at4N^ 
'14  .£3    »-Ai4I|:lES    I4    H|;,M    VOLTA-.E 
'  I  J9T4TIL    MELUS. 

iO-«I*    •)*  j,y.     „ 


IND  -  iOlE 

lONOSPMCAC 

CLCCTAON   OCNtlTT 

•TSTE"    rPA    ^EASuAlNj    ELECTAOS    JEN- 
SI  It    OF    THE    IOvOSPhERC. 

»0-Al*    t09  31*.       A 

SOME    FE4TUNtS    OF     The    F    KE^luN 
ELtCTMUN    JLNSIIY    4N0    HE13HT    *AKI4TI0NS 
IN    THE    EJU*Tom4L    AC&tu-aS. 

AO-«l*    91A  JI*.       J 

lONOSPHCAC 
IONIZATION 

I0NI^4TiriN    ^1.     iHE    uP»'£l<    ATMOSPHERE 
ar   shuht-«»ve   julah   hajiation. 

»0-*19   «a3  31*.      2 

lONOiPMCAIC    PAO^ASATION 
CLtCTAONIC    EOUIPMCNT 

STSTE-i  fcR  iEASv^oJNg  ElECThON  3£N- 
SITT    uF    Th^     IU«Ui»»HlAE. 

*<>■«•»•    109  31*.       A 

lONOSPHCAIC    PAOPAAATION 
YCKY    LOa    FAfOUtNCT 

WLF  I431P  ,»vE  paopa^ation  at  hiqh 
lautojEs. 

»0-Al9    IM  01*.      B 

IONS 

COUNTING  METHODS 

TK*  I-JLATION  OS  XUSSIAS  >'4IENT  0-^ 
'He  3f>l  iN  OF  AN  ION  CUuNTEA. 

IONS    •"*"**  *"•  -"»•  W 

MAwNCTie  FIELDS 

THt  EFFtriS.  INCLUOiVS  HEAT  TR4N9- 
l-EH.  UF  4N  «*I«L  MA6NETI:  FIElD  Oi  4N 
I0NUE3  14»  Flj.  4AF  IN*£STI  jATC". 

ION,      •^-"oo'  yi^'  >^ 

"CASOWCMCNT 

1»4  4$LATI0N    OF     KUSS14N    ■<CsE4*C-tl 
UETIHHINATION    JF     L0NCENIA4TIJN    *N3 
■"4»f    SPECT-«UM    jF    HE4VT     4EC>4T1«C     f  0  4% 
(•E'.EAATEJ     jT     Hl«.y^JN     HTjACIONWAS. 

AO-Al*    M7  JI,.    ii 

IONS 

PHOTOftAAPHIC    CMULSI0N9 

•-NAl    I     3_«SIIT     uF     PA-4TICLE     TH4CAi     IN 
INitNSlTl*E     NU>.Lt41«     CMU,.SIONS    PAC- 
OUCEU    0»    ■<^L1UH4m,tO     lUNS.    AtL4TI}S. 
Sh|m   nCT«EE>    UH41N   DENSITY    4no   "aaticlC 
CH4-(it.     *El^CIIT    4sn    EljLSIOv 
SE  .SITIvlTr. 

AO-*lS   M3  JI*.    20 

IONS 

AAUio  aavcs 

JTN4HIC     SUN-L1NE4II     ««,(     PnUP4<-,4T  t  ON 

IS    lOMZEj   -EU14I      ELecnr'44;,MCTic 
N0.-LIXE4A    INTtH4tTI0N    4NC    AEFtErTION 
FHU"    4    »L4Nf     luNUtD    HtJIuH. 

IONS  *°-»''''  ^>-'-       " 

SPACE    CMAAMt 

»4*t  INTfK4wTI0N  MCraCEN  AnlSTLea 
MUUE  «'HJP4.,»TIjN  4N0  lO.IZEO  STAEANS 
IS    TAE4TEJ. 

AO-Al*    VM  JI*.    ,5 

IONS 

STABItITT 

»4»E    34SIS    FUA    UNSET    OF     IVSTtSlLI- 

Mlv     in    I3.-NEuTA4lI2E3    ElLCTHON 
STi<E4«s    IN    PhIFT     TueES. 

•o-*i9  ai»  Ji*.  ro 

I  HON 

COMAOSION 

T'<»,SL4TI0n    of    FOAEIgN    NESEAAChi 
MtL"4N|SM    JF    Cl£"IC»L    4»0    ELECTAO- 
CHL»1C4L    P4<SI*4TI3N    4  43    COAAOSI94 
or     lAuN    IN    MTnU    AC  10    JF    **NTIN''. 
C0<CEnT'<4TIi  s. 

•0-«lA    lia  OIV.     17 

1*0)1 

tIMSLC  CMTSTALS 

•NFL,)CN»(     O*     C4H0ON    ^ONTEvT     4NJ 

CLEVAGt.    Is    IKON    SIN'U.e 


If    ION    MTASUMCMCNT    STSTCMS 
Ti        iSLATIui.    Of     A<'SSI«N    •4CSC4AC'<I 
OEIlMiI   lATlON    JF     tO«CE4rA*TlJN    «N  J 
"*»«     l*»ECT-.r*    >    HE**T     .t(i4TJ*E     I  3  4S 
IH.«E'/Tt3    jT    M|iluLI^    MTjAOlONUr^s. 
40-41*   M7  JI*.    ^4, 


*0>  I  AAOMCNT 


It AL  PAOPCATICt 

fTENl'u  TlELU  AAltS  FAJH  I0'4 

NT  UNjEN  ion  -ijC^LT  UPfA4TlN(i 
1  IONS. 
"P-*!*  a*>  JI*.  2^ 

s 


TENt*.^    TILLu    •<4TlS    FAuM     10^ 

NT    UNUEN    lOS    HUCAET    UfCAATINii 

•P-'ii  a«s  JI*.  as 


»-• 


Simsthuctuae 
CntstalS. 

AO-Al*  as*  JI*.  2« 

I  AON    CO44POUN0S 

MA6NCTIC  M0m(NTS 

S4TJN4TI0N     4UMENTf     4C"4NESCE>     4  40 
CUL4CI*E    F0»CE    ME4SUAE4ENTS    JT    Hf44. 
TITE    CAYST4LS    pEAE    •■40t    BEFOAE    4N3 
AFTEA    £(POSl'AE    TO    TM£l«i»t    NfUTHOK 

flo». 

AD-Al*    •*«  uiv,    „ 

JATOt 
FIMS 

STUJT    or     1L4PE-<4TuAt    DISTAIHUTI3N 
•IIHIN     »IACA4F|-FuEL    FKES. 

»0-*15   300  UIV,    10 

jtT  CNsiNC  Fuels  = 

COMAOSION 

Ef»lCts   of   fuel    SulFum   4Nu    in- 
UtaTEu    iE4    •4TtH    ON    HOT    liAS    CuAAPSION 
OF     TUHJINE     I^L-T    bUlOC    *ANES. 

AO-41*    caT  31*.     10 

A    NCSONS 

MCSON   CAOSS   KCTIONS 

"lUH    £-|:.»jY    khtSICS    INvLSTt(.4T|}NS 


•0-4IS   It*  -       "I"*   *o 

•   nCMUS 

K«TTt*l*M 

*imf>AtinHi   <J*    SC«rrLNt<M    TMCOMVI 
«l«>>ktC*T|0<«    TO    I'HJH'PXiiH    ItCXANfttt 
N«*,lH«--*OCLI>Jo    l»IO>»-v*tl/Tt»(W.     »•« 
P|UK-NOClCJ«    »«.*TTL«t*l<l     OJtttU** 
tCtCTMaJriA-IC*!    >»0«.TI»J(.t    t»l»»N»I3«l 

•0-«t«   •00  Olf*    >0 

•  -MCMN   SCArTLHlxa   rxOa   •OMM«*U- 

<m.^*^  or  tx^yinjHi, 

PMTSIOkOOT 

k'rcCT   0«    l-tAiklxt    kJOIJn   alC*-*- 

«0-«l«   TM  l>t««    I* 

KUTtTHOMS 
MIAkTStS 

A»-«19   )T|  til**      • 

ICf, 

LUAD  rt>t  u*T*  *on  bMt  ict  SHCETs. 

M>^|«  «99  Ul«.    la 

L«n|iM«   tOUNOMT   l.*Vt* 
HATHCMITICAt    AOACVSI* 

Ct«T»I^    '•OMtKll.*^     SOuOTIO**    TO    THt 
L*1|IUX    40J*UAMT    L*TE*     klXUAMITT 
lliU*Tlvl<«1    iLLU^THtTt    Ttt    I'HCTJ    JC 
»H«*OTV.    ■»0>««»«.H.     vl»t05ITT-Te>»^»»Tj»E 
v*Ml«T|^<«>    '»»»   ti<»«iJ»t«i.    atLt    Tr<ipr«- 
«ruMe>   ••xtkVuMt.  6>«*0It»T.    *Nj  ny^i- 

JOnlC    >»»K»'»fTt>«    ON    THC    iTBXTOH'    Of    Txt 
UOUNO*-**    Lt'tK    »HU    THl    jE«1W*IIVES    0» 
VtcUCirr    *  .0    t.T-***."*    *T    Trie     •ALL. 
•a-41*   Ml  OK.      9 

PTHOkTSIS 

*>tAL*%l:>    0»     THtH>Ac    Jt.bMAt>ATI  )4    Of 
l>l.«»S    •*ei'»»0«CCL.    XMCNOwIC    ANJ    t»C»» 
LA.41>IATtJ    -    TH«.'<''lX.«*VMSTmC    »Nn 
rl»'*E"*t  ITI»l     T  >t<"'»L     »4»L»*C>. 

A0-4I«    15*  Jt"*     I* 

kAHIMTtO   ^WAITICS 

••lACTSI*    u»     l«*.'«»AL    JtftMAJATI'J'l    O* 

acAiS  '(tiiinxtCLU  >»Hi«ioi.ic  »Na  t»o«» 

(.AnlNATtJ    -    IfS-^XOa'AVI  HThIC    ANI 
OlFf  C«L  <TI*L     T  «m'»AL     »«*L»ie>. 

A0^|«    If  Olx*    I" 

LAHiivArco  n.ASTics 

•ATCM    TAHMt 

•■UtAdlLnT    ijf    TAftO    aAlt*    iTOKCJ 


JIV.    IS 


3I«.    16 


Tim*  »  $TuPt<»»  l»  »ATtj  er  ii»  pte«i 

AS   OE&MAdcr    Tj   HAVI    A»   *    dOSS    tN   ThC 
6MA0t    »)lt1    AvLMAKt.    tA4«eO    1*1    THE    2    TM 

l«IA     ^MU<>^A1> 

AO-«t«   T)S  OIV.    2« 

kCAMNItM 

tr»i.crs  o#  ATnoPiNC  »'»d  OTm*  j^ug* 

VM    LEA-<N|H;i    AMo    C0««0IT4J«il-«J    IN    THC 
xonxlTI    <«Cl*T1jnS   SETtitN   •♦OairiCATIONi 
Of    IHfc    <e»»»PN»«,»    IN    TMt    «l!»UAL    tO^TF" 
AHW    THt.    Ai^TLlTjUC    0»    T-«l    »U*ltL»*» 
OlA-tlt*. 

AO-419   tIS  (»*•    >• 

LC  AIM  I  NO 
CMlLtMCH 

SM«>MT«Ti."M    rilk.AT>il«l    Of    LEAHNMi 

ui^i-icjLTr  IN  A  Child. 

A0»«|1    Ma  Ul«.    2K 

kCAMIIM 

TMlOIIT 

SUnc    4*>l^  IC^IIUNS    0«    NlJMAk    NET 
ThcUMT    -Jf    L'AM«|>tk. 

Aa-«i«  •»• 

kl'S   SW^^OAT 

»OvltT    LlTtMATUMl    Ot    SfACt    Lift 
mt'f'OHT    STSTtHk. 
AO-41*    32* 
tlOHT 

»Oi.AIII<ATI0M 

••OL»'*l'<tT<llv.    OI»W«»ATIO<    Of    PLANtTl 

ANU    SATELLlTtS. 

AO-«l>    )2»  !>>«•    » 

Ll*MT    TaANSMISSI>)«i 
•«A*UK>«NT 

L11.HT    CJL'NTi    0>    *lLJ<E1t«S    -    «»>l'iE- 
>  I  .'JIN^t    «MH    L1(>H1. 

AO>«t«   *20  9I«*    ti 

LISmTnINO   AMMSTtMS 
Tt»T$ 

CEhTI'ICATI,*^    Ijf     AMKtStt"    »t.T, 
tL4.LT«IC»L    'kMjA.     LAONC"    'ACIlITT. 
AO'^l«    2>4  Jt".       '' 

blN|TC«> 

•AUlO^MCaufcNCT    IKTC«rc«t**CC 

*SAlTSI.>    >>^     Ma«l«L     1  »Tt'4Fi<«tNCt 
Ut.lMATLJ     •ITHIS     A     L|HiTt<l. 

AO'^IS    !••  3I*>      > 

kI"IT(*9 

KNICONOUCTQ*   UCVICtS 

«    »tLr-i»I  T^-ilSj   PI«    JIOOl    LlHlTt« 
»UH    USl     in    the    »jo    'C    4«N6e. 

AO-ai*   M«  DI».      A 

klNC   MCCT«UN 
MCAtUMCVNT 

1-«tJt»    J'    AuiOHHTIO'*    LINC    >HA«S 
!■»    •ONATJHIf     laA^Eb. 

AO»«l«    lis  'X".    29 


IN    'iBtH    B«li*<»    LiNtO    •ITH    »OtTtTHrL€NC'Cl««A«    P«0««AH«l<«ft 


LAHINATCJ    ^•■LTt.THTLf  NC-CltLO^HAN'     »"»0 
fm.TVI4TL    rlLHjl     »ATtH    'AON    JO    ->|FFt«- 
tNT    •»>>■»  AfH  I  LAC    AMIAS. 

A0<^1«    lU  ^l«*    '* 

LAMIMnS 
rVMObTSIl 

ANALttlk     Of     THtXHAL     JE&MAOATIJN     Of 
M.ASS    -ttlNfOUCcU    'hENOlIC    AN3    e»0«T 
LArtlNATCJ    -    THtAHOiAAVMETHIC    AV3 
0IF>LH£'«TIAL     THCANAL     A4ALTSC&. 

AO^l*    IM  OIV.    I« 

kASOM* 
MMkTSIt 

•tCHXAvt    A.MJ    UASEN    TECHNIywCS    AS 
rUbHT    VCHICLt    <»U»l»    THANtNIiiftN 

■.  A&-4ltS  aM  oi»«    >2 

LAICM 

Ktlta 

|N*>e    LI6MT    AWLif  ICATIUN    STUOT. 
AO-«l>   Ml  JI*.    »' 

kAWM 

klOUlOS 

>Il«AI.  Nt^OMT  0*  CONTHOlLCJ  nclcau 
0»  tLtCTKONAaNiTIC  AAOIaTION  ilf  JTIN- 
ULoTEU    14lk«lJ<    JN    LI0OI3    HVJUOIEN. 

Aa-«i}  asa  ^i*.  ?> 

kAHilS 

•UBT 

•K4JAA*!    L^M^UNENTS    ANO    UC-4- 
NlMV'Ck    HAVl^u    A»^LlCATlJN    TO    lONG- 
■tA.«M    MAJA-t    AMU    COM*UNICAT|ON 

'NX-Lf<». 

AO-419  ai»  oi«.    * 

kAUNCHiM    SITr9 
C0N9TIIUCTI0N 

•AtiLlTlEi    JtSI»N    CXITtKIA    aCJal»t- 
Nt,.«TS    fM    A    LAj..<Ch    CONI'IOl    CENT'A 
TMA|Nl4>    ^ACILITT    AT    VAoOENecHlj    AfJ. 

AO-419  asa  ui«>  t2 

kCAMHSMI* 

MTCHOMKTMieg 

•'XtJlCTlrn    <Jf    LtAOeXSHIt.    It    SNACL 
6Hv;t'».      CHITtKIA   JEA|«C0   f"u"   »tt-« 
NAriNkS.       TMl     1091    •KCJICTAALE    'W     .1 
CaiTtMlA   (AS   THt   NU^AC*   or    PuklTItfC 
•0>S    NATIN..S    KLLEIVEO.       ThI    dLST    A  10 
UNk»    STAIM.L    I»«LUICT0«    1>»    THt    NU-BCH    Of 


INCOWAklTUS 

UUAL    Ll^CAM    KWUkAANNINb    PKMtLCNS. 
AO-aia   9M  ul<«.    14 

kl'IOt 
•COOO 

Ll''!')     Nt.T*a.>l.tV^     USIN^     CAHMUN     l« 
LABtLLl)    NAIEKlALSI    IffLZf    Jf    l.l"A$e 
IN<>tSTI>N    J»0N    BlOOO    L1>'ID    LfcVCLS. 
A0-al9   09J  'JK.    I*" 

kl0«A'U0   aA»C9 
[(CITATION 

"OTATIONAl    t.«CITATIJ«lS    ANJ 
TUHaULC-KC     IN    I.I3UI0    HCcIUN. 

A0-«19   ••)  '^I*-    24 

kiauk.'ico  tA9e9 

HTUaOMN 

•INAL    Kt»'OHl    U»  C0Nr-<OLi.tJ    NfLtASE 

0»    lLtCT'0"<»>*NtTIt  AAOIATION    Uf    STIM- 

ULATEU    C-^IS^IOn    in  LlOOtO    HTJHO'.EN. 

AO-ais  a9a  (>i«.  '^ 

klOWlO   NCTAL9 
C0IIKO9ION 

DE»t.LJ»*NENl    Of    HI»H     lt>t>>eKATUNC 

AL*»Ll      »CT4L    Hi.il»T»NT    INSOLAfE"?     «I»E, 

AO-al»    «04  0I«.    I* 

kiawio  MCTAkS 

MCAT    TMAI«9#tll 

lIujM     •trTAw    aUILiNd    HIAT    IMANSrCH, 

AO-ala   1*0  -X".   29 

kieuio  iioc<CT  m«o^LkANT9 

MVOAAilNC 

l^E^LLO'^ENT.     Jtkl&Ni     CO"tJTNuCTI  JNi 
ANU    Or(.-4ATIP«i    JF    A    CONTINUOUS    IN- 
HtitLTuH    HTJ'A^lNt    ^AOOUCTIUN    LOOP 
BAMO   iJ><    The    f  iiSIOCHtNICAL    "XOCESS 

*M.NOAC   •• 

AO-419    041  wllV.    26 

kITHlUM    C0MP0UN09 
M1A9C9 

NUSSIAN    'AftNTI       "tT-tOO    0»    ONTAIN- 
INU     LirtlUM     uMuAMk. 

A0-4la  •?•  t^lv.    1* 

kO«l»TIC9 

COMMANO   9   COAITMOk   9T9TC>I9 

»U«Vtr    u»     C>(H"AS!)    LJ<IST|L»    "9'J- 
•LL"S.     ANU    •    KAkTIAL    aisLIdfiilAKHr . 
AO-419    )9<t  Ul".     I' 


NI-10 


kO«l»TIC9 

MATMtMATICAL    >*00Ck9 

THt      4ATuAL    Jf     MANOOH    3ENANJ. 
A0-41«    719  OIV.    26 

kUMiCANTS 
ttHlNOCMS 

TKA'VV.ATION    Of    L'TMACTS    F4UM 
■<U>S|A<    SUO*    0.    lU«"ICA>T    -    COOLANT 
»LUlO»    IN   ClTTlNi   NfTAw*    AnO    THE 
TCCHNIJIC     J«     Trltm    A^^ICATtON. 

A0-41a   •99  3t<«.    i« 

NACHINC    T4A)I9«.*TI0« 

■<E»t.*><CH    ON    IHt    C0-OCCuMMtNC(    ANA 
iJCfENUC^T    I.U<ilC. 

AO-414   7TT  Ul».    »0 

NACHINC    T«AI«9LATiO«t 
0C9I9*I 

OESl  •<     J»     A     CHINAS*.     CHAKACIta     O"- 

IN>j   OtVICt.    Th«.   $IN0»«ITE«.    ANO   t.< 

COn»'|LAriON    Of     A     CH  INC  St  •ENGLISH 
MULTIPASS    lEAIwON    IIA90    OH    SAAH- 

h«tiCal    analysis. 

A0-41A    >«T  01*.     >0 

HACMINC    TWAItSkAflON 
9tCCM 

NIKHINT    ON    <«ACHlNE     TNANSLAIION    Jf 
S^lECh     MTJ    0MIH3b4APH|C    ENftLlSH. 

Ao-4t9  oa*  OIo.   M 

)«A«I«9IUM    AkkOT9 
0*TA 

tUWiLtU    DATA    SHCETS    0\    MabMSlJO 
SlklCUC    Ai    A    SCHICONOUlTOH. 

AO-41*    9«9  JI".     '« 

WAMtTiC   C0MC9 
COOIW* 

••UL^L    HA&NA.MC    JtCOv^t". 

AO-41*   T9«  >JI«.      a 

NA«MtTIC    'IU09 
lOMUATIOM 

SONLlNCA*    lAVL    »A0^A«ATION     IN 

itxizij  'leotA. 

AO-419    440  Ul*.     29 

l«A«N(TIC    fttwOS 

THKRHIONIC  C0MVC«U*9 

T«A»9CATI0N    or    KLSSIAN    A«flCLt     iN 
IHt     EFFECT     Of     4     4A6NCT1C     fICLU     OS 

PH«.NO«t.U    IS   A  ulOOt    alTH  CCSIUH 
VAi'ONS. 

A0-4t4    909  01 «.       T 

NAtNtTIC    NAT(A|Ak9 
kANWA    4AT9 

TaA«4LATI0N    or     FOACliN    MCSt.A*CH    tH 
THfc    ChA«U    In    IHt    NA»NtTIC    »<0»"4T|r9 
Of    SOlIJ    ISOMtoA'vIL    CONGOUS J9    IN    A 
FUuS    J*    INTENSE    I.A"H*-K»DIATION. 
AO-41*    904  ->l<.     I* 

NAMfcTIC    N0MCNT9 
CAUNIUM 

•  EstA-tC-i    TuaAhU   LITt«3ING    |hC    JSffUk 
HAwuE     JF     T-tl     twlCTHO»A*»£TlC     S^CT^U*. 
AO-419    1*4  ill-     74 

MAftNtTIC    ^l*«CM 
PkASMA    PHVSIC9 

STtAlT    bTATt    Cl*NUlTONS    Of    HIOH- 
Ttl'EMAT JHt    PLASMA.        A    rflSCH     IN    A 
LO'«blTj)|N*t.     HAbNtTIC    flELJ. 

AO-41*    Tl6  01*.    29 

nAtNlTOHTWIOOTHAMI C 9 
KNCMATOMS 

lN»tSTI,.«TlJN    U»     «A...tTOHTUH0CT- 
NAHIC    "JtL-*    ata'ATIONI    TntOttTTcAL 

VLA»H«  conjiicti»iTt  stujiesi  final 

«C»»U«T. 

AO-419   )T0  Ot<t»    29 

NAM(TOHTO«OOTNAM  IC  9 
10N9 

IHt    tfftCTSi     |NLLklUl<(<    HCAT     T4A«*- 
FLK>    O*     AN    AlllAL    NAftNCTIC    f  I LLU    0  4    AN 
lUHUtJ    i»i    FLJ*    AAC     INVESTIuATCO. 
AO-419   009  JI*.    29 

M«NtT0MrO«OOTNA>«IC9 
9M0CA    aAtfCS 

STuJ»    or     ShjCA    AAVlS    IN    ^AHTIALLT 
U'tUtJ     HTjMO(M.N. 

AO-414    Ma  Ji"'    79 

ItAtNtTOMrOaOOTNAMie* 
STARS 

MEM.tHC-'     It    lAkNtTUHrOAUOfNAHICS 
ANU    irS    ASTAuF.TSlCAL    Al»»l.  ICAT  IONS. 
AO-41*   ««*  UK.    29 

MA«NtTOHrO400VNAHIC9 
SU^EACONOOCTIVITT 

.SUKL-<Ca«fOC(IN«    "A6»tTS    ANU    THC  I  • 
A<^lILATION    10    HHU    "Ott-t    OLNEhATO'** 
FOK    St'ACC    J^EI    guAHTE^L'    TECH,    •401. 
HCr-l.     4).     t. 

AU-419    a9«  ''If.       8 

HA9WT09T4ICTI0H 
TtN»EHATli«E 

TEH.'t'JATUHt    XLLATIO*    Of    NA«.«ieTO- 
SINICTIJ4    O'     S'TuAATIO*    Of     InON    SlLl- 
CluE    HOtOC-tTSTAkS. 

AO-41*    T40  •'I*.    29 

NAONbTS 

9UnaC0N0UCT|VtTT 

SU»^-iCO'>OUCUNk    "A(i«tTS    A.u    THt|» 


A»N'LICAT|0M    TO    NHO    •0«t'<    GENtHATOHi 
fOH    S'-ACe     J«tl    auAHTCNwT    TECH.    ■•01, 

••fl.    .J.  <, 

AO-419   294  ul».      • 

NANAlcENCNT    CNtlNCCaiN* 

I'.t    trrt'i    jF    CH*sa|<3   SIAE   o^O* 
OM«*NU*TIO*'S, 

AO-419   99*  J|».    i? 

NANAIiEMCNT    CNtlNtCaiN* 
•AUftAANNlNa    tCONPuTEASI 

ouilitij    XA.4.,L1lsr    j»»ti     INSTKJC- 
11-SS    F  )<     r-t    „Ji.    tHO    4J3|f  ICATIONS 
OF     ►'■0.-4AH    .XW'mt. 

Aa.414    TT4  01 ».    26 

>USI>.CS>     lA.AuLNtNT     jAOt.     IN9THJC- 
TlwKS    f  >*     j-»l-Kl  i, 

AU-41*    TT>  ul,.    J* 

NANurACToAINS    M(TN909 

fiMCas 

^EhA'^IC     StSIEMk    F0«    HTt-tAsuNIC 
NIsMll    ST-«i  CTuHti.       fwANt    r.^Alttj 
ANU    0«l  JC    AroiriOSS    Fo-*    Stl^-CAST 
»O^10     -.iLXl*    ■(•UONC.S.        FtwTlNt.    TrCH- 
NI*1..E»    ANO    «IM|H«    U'    FtwTCO    CtMANle 

AO-419   >♦•  JI».    26 

NAN0fACT04|NS    MCTHOOS 
^OOUCTION 

STarisriCAL  ANAkTSis  of  OOALITT 

CO'.tAoi.. 

A0.4I*    AJf  JI»,    26 

NANUf»CTo4IN4    NCTH009 
T4ANSIST04S 

^TUH4•C    «NU    tN«|A0N-it.N1AL     I19TS    ON 

••iLCT  ti«c  Ti«a.sist;«s  rrKt  ^ksoi   a. 
iNit4u>.»rijNs  jf   it4ti»j  o^en  4Nn 

HtwIO"    l£4*    TtjT    tJL'l*NlST.        Th»r^»i_ 
"tjlSIANCt    'JLTi.MN|N4TI0«    acTHUO    IS 
Ut<CH|  1L  ). 

AO-41*    940  OlV.       ■ 

»ANjF4CIl'm  ,u     |H»<l<oyc«(i«TS    ON     ThC 
iNiTO»     SltlCON    •'L4N4A     LHM4II4L 
T-^AHSIiTJA, 

AO-414    *1J  01».       A 

.•••OJ  ICTION    (.NdlNtEHI  «&    NCAMJ4E    fOH 
iHi.    |h»40V-.>CnT    3F    -,Clti|4NI0M    ALLOT 
►'J.E'*     r-ttNat^TjNS. 

AO-419   9*9  0I>.      « 

4A«|i«C   •IOlOSt 
fOOklNA 

KATjHt.    TAu^tSi    'NO   .'HtvENriON    jr 
■A^lNl    QitHr-ilj^    »N5    FOuLl»0    AUC 
XL'lEfLJ. 

AO-419   29*  JI».    Ji 

HAAS 

•LANCTA^r    ATN«t»Hf4C9 

'Ht    4TNJ«»HCHE    ANO    SOXfACt    Of 
HAHS. 

AO-41*    411  01».       2 

NA9CN9 

NATiaiALS 

CMT»T4L    STXoCToKl     A <J    •AAAHAasCTIC 
"tiOSAnCC    SToUItS    IV     M>»umTlti    Of 
THHtE-Lti/Cw    NA.^M    NATC4|A^SI    CALCITC 
ANu    64X1 TE. 

A0-*1*    ?•»  JIv.     I* 

••A99   SncTAOSCO^T 

IN»TAO««NTaTI0N 

4     H4SS     S»'ECrHOHtTEX     fO«     tNVk9TIj4. 
tl'.i     THt    CJlLl»ION    CF     IjNS    «.«u    ELCC- 
TXy^NS    «|Th    "OLtCULL*. 

AO-41*   TJ»  aiv,    29 

"A99   9^tCT»0N 
MTOAAaiNC 

-4»S    S^tCTNoM    Of     AINtTICS    Of 
THt«"4i.   9e:c>w>jSIT10li   Of   nrnXAZINC 
ttCHlNu    SHOC"     ■4VES)     •t4i.TI0N    Of    N- 1 
X4U1C4LS    4T    H|..,H    Tt>*CX4  T^ACS. 

AO-41*    •0*  01 y.       * 

HA  TIN  I  At  9 
MITTLeN(99 

SCa    THC^AY    jF    tL«STl:itT    fON    A 
"AIhEhATICAI     ThEATNENT    of     T»t    9C- 
HAkION    Jf    J»ITILE    NATEXIALSI    »n.A$T|C 
STHCSS-9T4AIN    nElATIONS. 

AO-419    094  0I»,     I* 

HATCRIALS 

OCfOWNATION 

IHtji^r    Jf    HlLHANICAl    BtHAy|U4    of 
HtttAO-.ENCjlS    HtSIA, 

AO-41*    71»  Jiv.    29 

HATCMIALS 

•AMMA-MAT   9CATTCAIM 

EFFECTS    Of    INTLAFACLS    ON    «AMN4 
SHlLLUlNfi, 

•0-419   297  Jt*.    20 

)tArCM|Ak9 
INUtUS 

INut<    Of    NATCAIAlS.     >'a6»»C»TIES.     ANO 
PWUCESSeS*     flT-l    4NNOT4TtO    48ST04CTS 
ON    N0N4CT41.1ICS    UStO     M    "ESCANCH    ANO 
Ot«ELO»NCNT    WljiAANS    Of    TEN    AEROSPACE 
CO^iPANICS. 

•o-ai4  »J?  oi».  ta 


m 


MC; 


NCI 


MAN-  IOC 


ni    NCNATICAL    "OOCLS 

ATIkklTCS    lAMTIflCIALI 

'•H.     JlOtfc^Tl^ij    ASSOXHiION.    E4A04S 
'<w    L|-<ITAII0Nj    3f     "AThEHATICAl 
OutLS     JF     i»lt^LlTt     0A;1ITS. 

,  A0-«19   001  0I»,    19 

lHt«ATICAL   "OOCkS 
IHULATtON 

klNJUATtCN     Jf     »4THfl4TIC4L     HODCLS. 

•0-414   717  JIV,    19 

4    H4rHEM«TIC4L    HODEi.    F0«    ClANM  t'-, 
VACOATION^    OF    NDLkt AX    aTTACA    AAE4, 
AO-419    0«*  JI»,    ^o 

1nl»    ALKBAA 
^ASlLlTf 

Txt    C3NJITI j,4L|TT     jF    H4TX|CES, 
_^,,  AO-41*    TJ«  JIV,     19 

NCkiuat    THCO«T 
l^<iUC*lCC9 

PHOOf    Of    THcoXlx    AdojT    NATURAL 
i:<ilTIES    j'    Sets    OF     |,rt(.EAk. 

AO-419    »•«  JIv.     ,, 

:  UNICAk   PII0WXTIC9 

>(Mkr9l9 

JEil ,4    4NU  ItSl  OF  44  ElCCIKOSIC 

lf»Ll>(.    CJXBI   Tt-<. 

AO-41*  9«a  oi»,  so 

THtJ-«»    j»     XlChANICA,.    ttEHAvlOX    jr 
■f  TkXu.CNEJ'IS    lEDIA. 

AO-41*   71»  Jl».    29 

4ANICS 
tWIEAICAL   ANAkTSI9 

SULjriOtS    OF    STASOAXJ   sounoaat- 
'E    k-ioSlENS   ANU   4    p^jor    OF    s*t4T- 
.,4Nt»9    •AI'.C»>'lE. 

AO-41*    997  01*.    19 

IXANCS 
41E.S90MC 

TAAilSLATTON    jF    ►UAEIjN    XCStA4CHI 
AAXtXHA<(     .'<CSkOAE     SENSlNj 

i|4<-'^Nr. 

AO-419    199  01*.    90 

NfMUT 

^KfOMXANCI    Tt9T9 

THE     «4Tj»t     jf    Ot;>AAJ*riON    IN    Hi  jHEX 
r»TAL    FjNwTIOlINto    »HIC-1    mIOHT    4C 
IJOtt  )     9T     LIr'JSUX*      Of     X»-<     Ty 

J.         AO-419    07t  JI*.    28 

MCI  3)1   tOHBAItO'CNT 
•4f  kCAA   «CACTIiM9 

•-HtSON    »CAftLXlN6    fXO«    BOHMAAJ. 
t1     UF     JtwUxjNS. 

AO-*l»    «aj  JI*.    29 

>IC9J«   KATTCI||N« 
Tf4.04T 

'HESON    SCAITtXlNb    F.<0>    BJMa4XJ. 
OF     JCuTCNjNS. 

AO-41*    429  JI*.     29 

NCTliOLISX 

iHiots 

IXKjHTAnCt    jF     ST0X4C-I    ANO    OTHtX 
*4T-lTA0ln4L.    t«T»4Xt<4t    4VCN)rS    OF 


AOkATION 

ILtCTXO.    ^JBE    H|CHO*NALr<CN    FJ« 
Mjj»l<,    XtTtO<ITEil     Fl,AL    AEPOAT. 
AO-419    141  UIv.     79 


ii: 


NC'I^ 


•>:> 


E  1 


»0. 


t4 

L4 
OF 

S 


MfTAl.  I 


TI 

H4 


"CTAI 
NC( 


ST 

TX 

NA 


I    KllOt    LOSi    OUIINia    THT-(J1J    llPT4<r 
T^^TS. 

Aa-419    97J  01*.     16 

•WTi  I     f|LN9 

C4l  ANIC   COATIUM 

KHTSICS    "F    ^lElTMOn   EXISSION. 
AO-419    39i  31*.      « 

•»eT44   'ILX9 
^(  OUCTIOm 

ELtCTXOLfSS    NILAEL    JE'OSITION    fO* 
»M     »XJ>JCTION    Of    XICXJCLECTXONtC 
4JSt»t    COHKONCTS. 

AO-414    700  31*.       • 

"CTIL     fiLNS 

V4>M    ^AT|N« 

•'At.'AXArlON    OF    LU-00>»EO    INSO    FI^HS 
:0*lC')4*LNT    i.*A>^AATI  JNI     OPTICAL 

•HrExriEs. 

AO-419  09*  JI*.  ,, 

"fTA>.P«aANIC  C0M»OUN09 


ri 


T  1 


CA ,  tm 


■4oPCXT|f9    ANO    •OKXItS    CMAXACrCAIS- 
I  :.    of    CA>T    CfcLLOLAA    4'»0    COH»^)$ITE 
'X|4L$. 

AO-41*    949  JI*.     ,« 


NCAS 

><A'«9lATI0N>    OF     FOXtliN    AESCAAC  <l 
LTTIC     4rTI«ITT    OF     J-('-,4NIL    ••OLT'ICXS 
Of    CAT4LT/|Na    US    CHELATE    .'OLY'CAS 
AXI  )JS    CHtXICAt    CONOnsiTION    A43 
CTJXC. 
AO-41*    901  JI*.       * 


JANICAL    F1IOrC«TIC9 

(ONCCPTS    4N0    UtSt&N    jET4Ik.S    Of    4 
jIEh    C4<»4B|.E     uF     STOXl.S    4NJ    X»- 
l<*IN.     NtrH4.ICAL     PAJt'ENTIES     fN'J*- 
nON    Jf    XFTAtS    ANO    XEINFOACtU 
••Li^VlCS. 

AO-*l*    J**  1)1*.    J2 

NfTCcMlTCS 


Ni-n 


»«TIO«0kO«ieAL    lN9T«Ui>CNT9 

hClICO^TCAS 

''»4<SL4TI0<«    fXOX    MubbI4N    dOUK . 
ELLCTNJ1CT(,r-«0^AfH    FOX    HEuICoPTrX 
l*L"l . 

AO-*l*    fBO  JI».       4 

"CTtOAOkOaiCAL    lN9TAW"tNT9 
••019Tu<(e 

IRANSLAriun    OF    4    Xij>>14,    P4TENT    ON 
A    Jt*ICE    Fj»    HcASuXING    THE    •4TEA    Ci>N- 
Tttl     Of    CLjUOS     in    T"E     JHOF--f UHMINj 
STATE     4  O    SilNj, 

AO-ai*    9««  jIv,     30 

"•ctioaological  pahamctcm 

fLJ9HT    TCSTIN* 

ATHJSBHteiC    ENVIXONXtNT    Fox 
ftxSHHu    HHSIwt-«lO    To'. 

AO-419    04J  JI,,       2 

"ETtOAOtOaiCAL    PAAAMCTEM 
9TATI9TICAt    ANALr9IS 

CLI  14T0i.0»|,.4l  SLlNX4.<IE>  Fox  THE 
SU»'tASO>IIC  *iNbXAfT  NE<  TOXK  To  «4< 
FXmKCISCJ    X'-oTl. 

AO-41*    ao*  01*.       2 

UdJECTIyf     A.ALYSIS    JF    SCA-LtVtk 
•■XtiSoXE    AhP    SUHf4CC     TtN»tKATm»r, 
UC«    PglMTi    tto    «INU. 

AO-41*    404  01*,       2 

XCTCOAOlOSICAL    AAOA* 
ABSOAPTION 

xAu4<    SC<TTi.NIN6    BT    4T.iO$PHt4IC 
••XtClH|T4TlrN. 

AO-41*    3J1  UI*,       6 

MCTCOAOLOOICAL    MAOAM 
■AOAA    PUL9CS 

THt    SINalt    •'ULSE    «4J4»    XCTOON 
<$»"A4HI     TCCMNI^ut. 

40-«l*    499  Jly.       J 

»fTtOA0LO3IC4L    9ATtUITC9 
^MOTOMANttCTHy 

•'HOT>(iA4«'HtIXlL    "ETHjO    FOX    0»TE-«- 
H|H4T|J«     OF     E4ACT     (•(0G44PHIC     uOCATIriNS 
Of    4N    IXOUIOOAL    U»OS    XETE040L06IC4L 
PHOT0<.X4PH, 

AO-414    9*9  Jl*.    2* 

ncTcoAOLoar 

AIMCAA^T 

TA4<ISC4TI0n  of  XUSS14S  dOJX.   HI<JH 
ALTITUJC  PXOdl  «>  AIACAAfT  IL-a*!   Fl*- 
IN«  STSTCM.  FLIGHT  OBSEiVATIUNS.  XE- 

COHUlNi  STSTCM. 

•«>-«l9   017  1)1*.      2 

NCrcOROLOOV 

CIVIL  AVIATION 

N4»|J'«4i.    AVIATION    NcTEOXOLOtolCAL 
xt»OlXEiCNT$    T  1M0U4H    1*79. 

•0-414    7a«  JI*,       2 

•tTCOAXOOT 
•COGAAPHr 

"ESJICTEOWOwOGICAl    sToot   Of    SELCCTCC 

AX1.4S    It    The    u,. 

•0-«l4   *41  01*,       2 

■ESONCTtO«o«.0«lt4L    STOOT    Of 
Stk.ECTC>l    AmCAS    is    The    OS. 

AO-41*    *49  0I».       2 

NCTCOaOLOGV 

TROPICAL   l«(9IOi«9 

nESEAXCh    In    TNO*>ICAl    xeTCOKOLOuT. 
AO-41*   •71  01*.      2 

n|CMO0A«ANI9M9 
OCTtCTION 

XAK|  )  XICHOjIOLOGICAl  OtTtCTION, 

AO-419    ai9  31*.     16 

"At'lJ    XICAOj|otO(.ICA»    OETtbTION. 
AO-419    41*  01*.     16 

NieWiAVC    AN#LIP|H9 
TKAVCLIiM   (AVt   TUM9 

ISTt'«ACTION    STxuCTOXtS    FOX    TAA*CL- 
INw-AAyC    TjAEi.        1X4VELlSG.*4*e    TOaC 
"lLA0a4yE    4H^lF|EN<t. 

AO-414    9*4  OIV.       • 

"ICWtAVC   NCTB0NA9 
Ti«MT 

"ATXIA    JtSClimON    JF     AAVEuoIOC 
Ol»C0NTlMOITItj    IN    PAtStSCE    Of 
EVANESCENT    PQUtS. 

AO-41*    ••«  01*.       « 

mCAOlAvE    snCTAJSCOPT 
9PtCT40H    AN4LTXCA9 

4    »fCCTXOSCJ>«IC    HE4S0XtNCNr    OF    THt 
Xt»UNA>lT    A^^ON.'TION    Of    XICXOaAV    CN- 
EH(.T   BY    oxrr.EN    IN    THE    ^.9-xiLLlNCTen 
•AXlEI'jTh    *EblON. 

AO-414    9*1  OIV.       • 

•tieNo«Avc9 

ATTtl«UAT|ON 

ATHJSPHEAIt    AdSOAPTlJS    JF    tLCCTXO- 
HAwNETIC    M4r>|4riON    F«OX     |2J     TO    1  J2 
ANL. 

AO-41*    aiO  OIV.       9 

N|CII0«*VC9 


-  NUT 

■ICMUfa^r    i4(.*MHfNk«rs   Of    UNITE 

"iLITAWr  C>««|N((it|iM 
■CA^On   srSTtnt 

L>|A     IV     ra     L»4|aIT     ». 

«ii.lT««T  r*ciLirics 

►•ClClTlfi    jf.M^K    C-itllMlt    MCQJIVt- 

•tk.xt$  FM  *  Lauwci  comr-tOL  ci^are* 

TH»|«l|..    »»tlnTT    at    VAoUCXaCHS    AFJ. 

•o-«t»  via  oi»,  I? 

«lklT««T   MMNIZATIWS 
COSTS 

9lt>Jt>«   tOiT  L»U>*Ua  «c.cti»es   In 
»-<C    CO«M4C    rr    a    iT$Tt<«    »Oli.<Ct    S'LEC- 
TlJ*    ro   .IC    I  <Ci.UOtU    !«•    txt    0«l«    qtjr    r, 
CdjtlNi    4J»«sd,    XILIT*-**    STSTC^. 
•0-«l»    MS  JI».    14 

MUlTaMT    nWSOMMtL 
•^TITuoe    TtSTS 

►«tJlCTl'-«i  j»  MCCCaa  IN  TtCMNICtt. 
T-^-INl*.  fHi^t  ^L'-'t^XT  IliruNoirnN 
ON    tl)Ut«T|j»»i.    4C>4Itve'«cNT. 

»0-«I«   M«  JI».    24 

••ILIT4MT    •CDSOMMfcL 
UbtCTIM 

SCHEtNlxS   UcvUlS   »>h    SbLctrivC 
it-^xlLt    4ljrST.<4NTk    •Hj   r»|(_    »r.}T 

HILITAMT    *«IISONNCL 
TMIWIiM 

•■0»r>.TH«|NI  «i    •n.*F(M1«NCC    CMTTE4IUN 
Jt.ttU»''tCNT    4NJ    4»-PLIC4rl04. 

40o4|«   STO  JI*.    »J 

MIDiioas 

0»Tie»C   MO*tllTICS 

•  N4l.rS|s    yf     «    UUCIIt.C-<*4i44JU|.eil>*L 
■  ImkOh    srsijn    fo    ot    UStJ    IN   HA^-.J 
>r<U|iri    0«    OCTtCTION    CJuIPNCNT. 

"00CU8    ISI<«UL«TIOMSt 
ST4ns 

'•14444C"     In    •»4>jNlTo-1f  J>)aOf«l«>»ICS 
•  »»<     IT>    4ST»0»^TSIC«L    4.'Ptie4TI'>NS. 

*0-«l4   •«•  ji,.    74 

"OOUb'TMS 
4    M4N0 

«-d4tJ    4>SU<KT|JN    <«JjiJL4TjM    rO"< 
x|><M.^>»eCj    ScItCHlNG    (M    »»PLIT>/1f 
NJOOUATUn    rf     il:><0t4Vc.    POW*. 

•o-«i4  s«i  31V.     a 

•MCCCULM   CLCCTMONICS 
MOCISSIKM 

■•Tt'flAt.*    ««o    TtCMNIiUtS    >U|T«j|.r 
»JH    »1>W14T10N    vF     ■UL(CUt.4ll    CiNCUITS. 

•o-«i5  i»4i  ai».    » 

NOCCCULM   CLCCTMJNICS 

Ti"iN«  encoiTs 

l.0«-*0»£»     XAtoNtTIC-ViLH    MCMOaiCS. 

•<tfunt     «J.    I. 

•0-«»S  «3«  Jiv.      • 

nokicucM  iso«cais« 

»»«OTXMCNIST«T 

4CID    llt.-<IV4TIvt.Sl    'IN4I.    4iPO<4T. 

*o-4js  aao  ui«.    • 

•tOCrveCNUM 

uivCLOPHINT    o»   Nl«   P'lOCESM.S   ro^ 

••"oOutl*;    Jl.'CTlLt    NOl.»«JtNJ'«   ST    SJclO- 
»T4tl    •••Mtr  IC4ri3N    >C4CTI0NS    IN    UN- 
4l.».UrtJ     40^TSUk.<>UN. 

•0««|»    M*  0I».     IT 

"OMIK*  MOOTS 

UMMM«TCM   OSJCCTS 

'MUI.44K    INClUOiN^j    •<4IIU444[    «^    OfJUN 

>uui(ic4rij<ts. 

•*»-•>•  «a  Ji».  )i 

WOTIM 
VCkOCITT 

-     STUJIE4    «••    fMt    PUCfTuAL     lM«f$-«- 

ucj  rvM   4orio«ii   infects  o«    i  <txrr j 
noriow    ji(    t««llv«!H.U   WElJCITt. 

•0-41,    lOJ  jly.    }a 

l»ULT|P»TH    TRANSMISSION 
OISTO<«TIO<« 

•'*«,*t«TI»H.  >I^N«L  JI4T0><Ti(|n« 
C40SEU  t«T  NCLTIPAIH  OISrHISuTION 
UUHINto    lETtO*!^    ;0""0<»IC4TI0N, 

«0>«|«   M*  mv.      5 

MVAC   lOUIMCMT 

CLCCTMottie  roui^MCNT 

•<tLI4al,.ITr    uF    ^N4TrtNUE0    ElCCTiiow- 
IC     lUul>'4£-«T. 

•o-«i»  a»o  oil,     a 

•UV«4   MOCUNC"tNT 
COSTS 

f'*fc    N4T|i«i.    uT    icaNDO^    01M4«>||« 


M«H4   Tas  0I».    2* 

•MVII44T0MS 

VACUUM    ^^PAMAIM 

V4CJ'l<    ^r44    UtttCTIJ^    <S    4»N»i.IEJ 
Ty    "4JJ^     S»»Ct    LN»I»0<»'»tNT4t    :M4«dE4S 

»0-«l4   SJ*  JK.    10 

MWVfcS 

THANSnlSSIONS 

'xt    4«Q>    4S    4    NtuKIkTORI     4N 
»N-.Y»ts    JF    Nt'(»t    T»4NS4ISSIJ<«. 

40-415     1*3  JI».     lA 

«l«UT«*kU4TI0N 
CL&CTMON   K4MS 

•4*1.     ■J4jlS     HM     JSStr     Of      lN»T49Ik.I- 
Uub    l<    IJN-Nt..(t44wWCJ    CLtCTXON 
SrKL4H&    IN   ruiKT    lucts. 

•0-41S    2|»  JI».     JO 

NCUTNON    rc04 
•«Ttll 

SEUT-«0N    •if.tCIION    4<0    rn>4    VE4&US 
'Jt^'^H   F  M    af  rir«. 

4a-«|4    •$«  JIK.    20 

NiCKfcL 
n>T|N4 

E^LCrHU^lij    ■»IL4tL    JtPOSItjON    FJ4 
I'll.    ^HOliJCJIu',    JF    NICKJtLtCTmjNIC 
*'4»MV£     COHMj^St  .T». 

40-414    TOO  JI»,        <t 

NICKlL    4«.L0rS 

OISPtasiOAl  MMOCNIMfe  ~^- 

T^l     4THLVjT.it.NINi    OF    N|C4Et.    4Lt.JVS 
3'     Jl  i»*t-ISI'-N      t4.(JiMN.a. 

40-41S   OSS  jH.    it 

NIOSATCS 

»«ip«ii«rioN 

"ETMjj  Fo«  ><i«o<.i.ssi4<  ^unjKii 

NM40tELL>Jt.0St    ••H0HLL4-.T    XITfl    4 
DE.<sirr   '■t'«4r-u,T    3F    o.«   l-zc:    4T   j^t 
tNu    Tu    t.^    r.B/LC    4T    THt.    OTttK    ENOI 
"4«U»4.«E    Xtrlnt^.H.NTI     T*4VltlNl.    CH44'-.l 

40-414    **3  JI».     22 

NIOBIUM 

oirrustOKi 

T44«St4TlJN  v>F  FUHEIjN  «E»t4«CH 
ON  OIFFJSIJ.  BJBUITT  jr  /I4C0NIUN 
IN    /IXC  JNIu"-NlyjIu-    4t.')»i, 

•0-414   JTT  3I».    it 

MieSIUM   AU.OTS 

•0kLlM6IMCT*LkU«aTI 

"MOCESSl*,*    4N3    tV4l.J4TlJN    OF    »4£- 
xxoJOCTIaN   3o4,TITIES    Jf    MOdloo 
4L4.t*    S-«tET. 

40-414    ••T  JI».     IT 

NieCIClM    41.L0TS 
•CkOlMd 

4lLJtJIwlTT     klUOIEj     JF     J     CUH- 
■"fcXtMl.     1IJ4IU4    4Wk.0TS    FOd     In- 
Cl.<jSlu«    IN    TMC    U33    ■EF44CT0l*r    MET4L* 
>Xl.tT     M^LLl'tf     .»>01.H4N, 

*0-4lS    aOJ  3I».     IT 

M0^tNC4it  srsrcNs 

NUMCAIC4C    4NALTSiS 

NUMt.«IC4L    M«.T.4UJ    fO<    rN4llt»|ENT 
'«t»>»ONi£    Jt     NO<l.INE44    STSItMi, 

AO-414    SOT  31..     15 

NOSC    COMES 
•COKETIIT 

C4k.C  H.4rtON«     FOM     4     r,.4tlt0    COHt 
*l<>UNt. 

•0-414    S0«  01*.     12 

MUCCE4M   EOV.0SI0M   04M4SC 
SeOMCTHIC    roHMS 

xES^JNSt   0^    SIMPLE    ^OMETKic    S4ELLS 
TO    I-W-utSI*!    LJAOINi. 

»0-«15   va*  JI*.    22 

NUCL(44    E4PL0SION    04M4M 
VUI.NEII4SILITT 

4    '«4T-tE''«TJ.4L    MODEL    'OH    PL4NNI  ^fj 
t*ACU4T10N>    0*    NlX.Lf4M    4TT4C4    44r4. 
•0-415   0*4  JU.    ,0 

«IOCtfc4«    M48MCTIC    IIES0N4NCE 
»*TTT    4CI0$ 

10t.'(TIFJC4T»ON    0»     T«tN1»    w«4    NOt.CC- 
Ut*M     •EI'.MT     ISJMENIC     4lIPh4T|C 
C4rtB0«rLIC    4CIJS    bT    NoCwE4'«    M4(,NETIC 
«t»0N4«CE    *PtCI«4l    t»F£CT    JF    tHENIC4L 
SHi>T    JF    METMTt    PHUTONi. 

•0-4J4    10«  0I».       « 

M0eU.4«    M4aMET|C    HtSONAMCC 
^M*«    STiiOICS 

NN«     STujIti    OF    Pm4Sc     T44NSITI0NSI 
1-i    4l»wl     44.2)    lESON4NCE!l    IN    Pol.»C*r- 
S||«^INE    N4«»i    *T    TE-PEH4TUHES    440XE 
■mW    ttDt    THE    tUSIC    Pm4^    T44NSITtON. 
•0-415   204  OIV.    2* 

MyCLt.44    P44T|etSS 
•t.<aCBM4S 

EIU^T    FJLO    ■4T    4N0     44.44 
IMU44CriON5. 

40-414    •««  JI»,     20 

MUCLi4rt   P1TSKS 
■IMLlOS^APnlEs 

NUtLt4>»    PHTjICSi     •EL4T|»ITT     THEJ4T 
4NU    ug4  4T0'1    MEwNANiCS    P4PE4S    ISSlJtJ    ON 
A    >    TEA"*    CUNTM4CT    ON    TlEOhET|CAL 


PlfklCil    Fl'AL    ►lt»»0»T. 

•0-4tS    IIS  OIV.    25 

•Mei.(4a  PHTsics 

PEHIOUICACS 

NHL     JJA^TtMwTI    4N1U.IJ    ot    NUCLE4N 
kCltNCt    4Mt    PMLil.NT>  J    anlC*    •4.MF 
POoLliHtJ    Jim  .u    trtf     Pc4lCJ    OCT-OEC 
l«u<. 

•0-415   Jl4  jH.    20 

NUCC4,4«   POK*   PL4MTS 

AU4ILI44T    POWII    PLANTS 

>"<0.<£i<,    IN    I-lt,    PlVL.OPMENl     OF 
•    **'4Ci.    "»J.H    j.ITt     i<E4:TC-<     IS**u4I. 
AJ-414    S«l  Jl».    20 

MUCI.C44    POrtM    PI.4NTS 
4AOI0ACTIVE    lA^Tt 

•'4HTICLL    OIiINlt6>«4tlON    OF 
•>t-lNTf«INj     N0LLE4«     4j»U(4«t     »»04E-< 
iTiTEMS.    0XIU4II3N    4NU     <IT<IIJ4ri0N    OF 
LlJLlO     2IXC'>Nl^N.uX4NIJ'«     3H0»»LtT5     IN 
PXfcSENCE    OF    FLj4|N(>    4r4JSPME41C    '■.45 
"IaTvjmE5i     t|N4^    4tP04T. 

40-414    )4«  Jiv.    20 

MUClEAM   P40PE*TUS 
MUCkCA*    S^CTKOKO^T 

'ttxIIJ^fi    A-%S    tSUIP^lNT     Kit3     14 
xlo-    •'XECIslON     .uClCAH    rfX0PE4lT 

iTjjusi     i>-uN-»-<it  :oojut  FjcuSMit 

IXWN     TJMt     r'OOJLl     FOCOSINO.      .EJT404 
CAPTJMEi    tw'CT<ON-tLlCTxOS    COINCt- 
Ot.«Cl.       INlvfHSAL     iJlNCl  jENCEi     IL'^C- 
T'«ON-M«444    fOI.CIJt»CC     »»tCTXOMFTE<S. 
S4M-4..4NM4    4NjOL»'«     4NJ    1 1  FFtNENT  I  »l 
4N,.ul4H     CO-<"EL*TIaNS.         ATOMIC     0»41 
'•4.,\EIJC     4etON4'<Cl. 

40-414    •!•  UIV.    20 

MUCLt4«    P40POCSIOM 

SP4CEC44Pr 

-tACTJUS     tux     iX»Ct     ••jAtX. 

•0-414   SSS  jl«.    20 

MUCCtA*    440I4TI0N    SPtCTMOMCTCMS 

NUCLC44    PHYSICS 

TLLH^■I^JF5    AND   LUUI<'4ENT    JSEO    H 
MJH"    PXECISIO<    Nul.wt44    *i»OPE<TT 
STuJitkl        I»0N-F44t    OOJSLt    FjCuJI»i. 
MON    TJME    noUoLl    'OCOJINSt     .tUT404 
C4»'TlME.    EwrCT.40N-ELECrxON    C3INCI- 
OE.Ctl      J4t»fi«$AL     tOINCIJENCfl     El'C- 
TM0S-JANN4     C0I.CIOtVCE     iPtCTH^WFTE-IS. 
li4M-l.,4'«N4     4Njul44     4NJ     JIFFCKtSTJ^L 
4N>.0L4-«    C  J-i''LL-»TlJNI.       4T0NIC    atti 
M4>.NtTlC    Xt<ON»NCt. 

•0-414   «|4  Olv.    20 

NUCCtA"    4EACT0MS 
SPACEC44PT 

SPACe     »J»tX     Xt4tT0H». 

•0-414    ST4  JI«.    20 

N«KkC4«    SPtCTPOKO*T 

INST4uMCNT4T{0m 

TLCX^tlJ^ES    4N0    tUUMHsr    JM.}    I't 
xIjx    fxtCIitON    NULLt44    F<4CPCxTr 
STuUItSI        I>0N-F4Lt    UOOJLC    FJCUM  *)• 
IMON    TOJKE    "^OOoLt    FUCUilNit     ^uT4J^ 
C4PTUMtt    tw»CTXON-tLtCT-«ON    CJINCI- 
OE.CEt    ONIi/'WSM.    LOINCIjESCfi    ElEC- 
TXUN.(.4444    COI.CIutNCE    SPtCT40MeT£<S. 
(■4MN4.'',44N4    4N.,UL4«    4NJ    DIFFEhENTIAl 
4<fc.uL4.«    COxKCLAtlUNf.        ATOXIC    ttt«x 
MAGNETIC     4150N4NCE. 

•0-414    414  01 ».    20 

MUCC£A4    S'IMS 
CAOMIUM 

xtitAXCx    To«A4U    11Tl<3IN«     r««t    USEFJl 
xA.aE    JF    T-i(    l_e:Txoma«vETIC    >PECTi«uM, 
•0-415    144  31*.    2* 

MUCLCAK    STUOCTMIE 
THE OUT 

xtit.»x:i    ON    r-XOPtHTItS    ANJ    STSTE- 
"ATICi     if    NOCH.A4    $T4liCTU4C    E»FCCTi. 
•0-415    )»4  3|K.    fn 

MUCbCONS 
SCATTEKIiM 

"lOI-^UCLtO.    SLATTt4INIl    4N0    T^ 
J    ♦    2i     T    .    0    HIJN-PION    INTE*ACTt3N. 
•0-414    JJJ  3I»,     20 

NUCUOSIOCS 
SC*TTE4IM« 

'OuOATlOr.*    JF    bCATrc.4INQ    IHE04TI 
•  ••HlIlaTUm    to    PION-PIO.    EACXAN-.r. 
NULtEON-ilgCLtO*.    »ION-3EJT£«ONi     »0 
►•IO'-NOClES*     SwATTEAINjI    tuA-,Tu« 
tLtCTxjJTNA'IC*.    "ULTIPJlE    E«»«AN*IJN 
IN    ELt.xr>|TA*T    XA4TICLE    "HTSICS. 

•0-414    400  JIV.    20 

MUHMR    THC04T 
'•OS*«ILITT 

PROO*    OF    THi.u«iM    AaajT    NATUMAL 
Jt«iITI£S    JF     s^TS    OF     I4TE6E«». 

•0-415    J44  JIV.     15 

MUMCNICAC    MCTHOOS    ANO    P40CEOVMES 
MO««l.Il«A«   OIWMINTIAL   COuATIOMS 

N0MI.MC4L    M,.IHOU    FOX    T44N»ieNT 
xt>>"ONii.    0'    NU.LINEA4    ^TStlMS. 

•0-414   SOT  Ji».    15 

MUT4JTI0M 
CIKTMCS 


NI-12 


tiKlJ    MtT4BJLl>M    USH6    CAM4UN     |4 
CAuELtJ    XATrxiiLil     l»FtCT     OF    LIPASE 
lN..tSTlJ>(    jKj,    OLOOO    LIPID    LEVELS. 
•0-415   OSJ  OIV.    14 

OCE^M   BOTTOM  " 

HTO«OMA»HIC    SkMVtTlMa 

.-    Jt*    JCSXFE     10    4X1  CM    TXE    MOMUMIFSVM 
»P4CIN«   OP   »E4»o«E0   POINTS   C4N   Pfsj,  t 
IN    |M..XJyEj    CFFICIENCT.     »EWAT|VE     T^" 
NAK«|i,j.     OF    iMt    3ATA    CJLLtCTIOM    04 
SOMKET    PMOCFSS    IS    lNVE»TI6ATtO. 

•0-418    aST  JI*.       2 

0M4II0IMCTI0NAL    ANT(i4<«AS 
MUM    F4Ea0ENCT 

JtvLLJPXfNT    OF     AN    A«TENNA    STSTEM 
lA./GHAI      txICM     INfcLUOCi    A     TUNASLE 
OM.»I0»XtCTIP^Aw    ANTENNA. 

•0-415    0«T  jIv.       8 

OPERATIONS   4ESCARCM 

COMMAKO   S   COMTROt   STSTtMS 

-ETMOOOLf^T    FOX    ASSE^SINO    tME     EF- 

►ELTIVt<E$»    jF    The    «yX4«    4  40    OR5ANI- 
^ATIONAl    ElFME.IS    in    MUITART    COMMJNI- 
C4riON     <T«r.,4,    IN    TERii    OP    4    TRAOE 
Off    9ET»EEN    T»t    CONTROL    OF    CNKO*^    4ND 
TH».    OtL«T     INVOuVtJ     IN    LX4CX    CuNTRJi. 
•0-4J4    T2J  JI,.       5 

"ET-40JOlO«Ti     LAtCoTJjNt     ANO 
XtJOLTS     3P    «I4    t«PlnlCAL    PNOGXAM    F04 

ASaESSlN:;    TmE    tPriCTlvENESS   «F    THE 

XOMAN    A40    J»»4.U4TI0N4u    ELEMENTS     IN 
•ILIT4XT    CJ-Mu,|C4TISN     .ET4044S     IN 
TEx-S    JF    4    T(,«jt    OFF    BtTAttN    Txr    cJN- 

TXwL    OF    ERXn4    4NJ    The     JElAT    INvOLyEn 
IN^ERxjx   Cj-TxjL.  v-'Lytn 

•0-414     T24  Jl,.         5 

0»TIC4|.   EOulPMCMT   COMPO<«CMTS 
OCSISN 

•NALTil,    ur    4    O0lSLi-P4XA*UL9I04L 

xix-ox  STsriM  ro  pe  jsej  i-  n.^^ 

»1.0lN.    J4    PtTECTIus    E.4JIPXENT. 

•0-414    54T  JIV.       6 

OPTICAL    PHCN0PEM4 
RESONANCE 

NOTt     JN     THt     COlwISIJ.     OXOAJENMi 
0»    30U,*LE    xrsO.ANLE    Ll.t    SHAPIS. 
•0-415   215  jl,.    ,» 

0PTIC4L   PRO*E»TI£S 

TABLES    fr.H     ,Ht    JlTExxINATlk»N    OF    THE 
Uf-TlCAw     Ad^rHPrlDN    COEFFICIENT. 

•0-415    441  j,v.     24 

0WSIT4L    TRAJECTORIES 
CEb£STIAL    HTChaNICS 

.Axjt.4r-S    EQUATIONS,        THE    taij»rn>4i 
AXl    TxEATEy    NElATIN".    TMEf    OF    T4ANSIT 
»tt4EtN    TtO    POINTS    IN    SPACE    AMU    T  «£ 
SEXIx«j>,    »,,,    J,    tONIO    PASaIN'. 
tHHUuv.H     THl-IE      ,,j     POINTS     AHEN     TXf      TtO 
XAJII     »„j     ,ML    ^HOXJ    AHl    SlKfN. 

•0-41«    45t  J,,       „ 

ORBITAL    TRAJECTORIIS 
MATxCMATICAL    ANALYSIS 

•     1.J«»j!«.«     .^Hj^fm     fjH     THt     COMPUTA- 
TION   OF     IXITU^    DXBITS    jF    tAxlH    ^ATFL- 
LITIS    JETEx-INlO    FXCM    4    X I  i«  (  .^oM    N  J  <. 
SEX    OF     TjP-jrtNIXK     AN(.J^Afc    OiStAvA- 
T|-N$     FIThIN    o.t    MtVOLOTle*. 

•0-415   04T  Ji».    ,2 

0RS4NIC    COMPOUNDS 
C^TALTSTS 

TXA.SlATIon*     0»     'OXlIJS     RLSEAPCtI 
CAIALJTIC    ACTIVITY    or    Jxr,ANIC    POLTXrPS. 
lA.    u*    CATait^InS   on   CxllATE    »'0iYxr4S 
OP     VAxrjJS    rxEMCAL    C0X..1SITI0N    AYJ 
»Ti<iCTj<E. 

•0-414  aot  Jl,,    , 

0RS4NIC    COMPOUNDS 
CYClOAl4AN(S 

TMa.SlATUn    of    Fu4tljN    xfki.**;,, 
I»OtATI)M     ^«      X,.THTt:YCwJ»t  .T.i^     »,j 
CTwL3Ht»ANt    fxjx    PETAO^E'J-    FH4CTI044. 
AO-414   482  OIv.    SO 

ORSANIC    COMPOUNDS 
OCCOMPOSITION 

tLtCTRJ,    »^(„    ^tS0N4.Cl     SToOY    JP 
Txc*«4l     XCfM^jSMIfN    4,:)    C4«0*lW»- 
TION    Mt,4CTI'>N$    OF    jAiA.lC     CON.'O'rvJi 
TO    iLuClJAIf     M^CXANISX*    OF     I.ITI4L 
CHt-lLAL       xrALflONS    OF    CARiiONUATI  )s. 
„..     .     •°-«»«    ''l  JIV.       4 

ORSANIC    COMPOUNDS 
PATTY   ACIDS 

IJt  (TIFKAIIOS    0«     TFtNlY    l04    "OlCC- 
OLA*     •LliHT     ISjMtXK      A^IP^ATIC 
CA/»!»y«rLlC     •.US    BT     NOC.EAX    MAUNFTie 
XEtkNAYCE    4»tCIX4l    IFFtCT    OP    Chf-I'a. 
SHIFT       ,F     XtTHY,.     P.,0T0NS. 

•0-414     10«  Jl*.         , 

ORBANie    C IMPOUNDS 

NIT404EN   HETERMrCLlCS 

^»^ir^fcSJ«    4..J   MHTPEXritk   J* 

•-■'TXI  J»L-<«-T.iI420LTLCAXhINOL. 
C4r4LYrlC     XVOMOULNATIO*    OF     4-P«4|jY,. 
W'-TxIAiKriHEIONt     fHIC-.    .AS    iTNTlE. 
SUtJ    FXJN    flHTL    ETmEr    jF     ISONICOTInIC 
ACtO    A<)    <-l   If..|oXI-I«ijL     TlttO")     THE 


T4ANM.AT10N    OF    RUSSIAN 


W  (lANIC 


olv. 


I  'NUOUC  T 
I  E»'URT, 

AO-414   8ST 
.C    COMPOUNDS 
^RHA^ROtT 

"ETH'JO    FOR    >HIOLL!SI«<    POROUS 
'"OtELLULOSt    HROPELLAnT    4ITM    4 
MSITT    iR4n|E«T    OF    0.«    O^/CC    AT    0  4F 
I    TO    l.i    OM/lC    AI    THl    OTHEX    ENOI 
10R4XE    REP|Nt.MENTI     TXAVELtNM    CHiMI'VE 
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ELEI 

Ako 


NA1 


OCE  -  PER 


0I».   it 


AO-414    *•) 
lie    COMPOUNDS 
7«0T0CHEMISTRY 

"HOTUJIXfXS    OF    FUM4X1C     AN3    MALEIC 
JO    OEXIviTIVkSI    Fl%«^    4EP0XI. 
•0-415   220  JI*.      « 

ORMnIC    COMPOUNDS 
•J-ROLTSIS 

'0MX4TI0N    u»     B|PxeNY,.S    FRjn 
l»4TIVEi    0»     oEN^;nE-|.     4-J1420- 
0£l     ELECTRO^HlLlC     SOiSTITOTI-JN    4N0 
CAXlENE    PNjBLiX. 

•0-414    t>4  JI*.       . 

C    COMPOUNDS 
ICON   COMPOUNDS 

"0NJ.X4P-    0  4    Cxt,"I$r-,Y    OF    OR(lA4le 
ICO«    C0MP00.O$.        PRE-»A«4TI0N    A  <J 
SlLAL    ANO    CxExKAL    PxOPERriES    OF    A 
I.C    NJM9E»    OF    MONCMEHIC    ORiANOSlLl- 
CO<PJO,f'i    AND    HliH    poltmEx    O'IANO- 

IC0  4   C0MP0U,OS.      tra.Slation   op 

SIA<    dOJF. 

•0-414    341  ui*.      , 

IC    COMPOUNDS 
SJTJEREOCHEMJJTRY 

UETtCTIofc    4,0    UtTEXMINATION    OF    THE 
•NlTuiE    0»    PjCKEXINa     IN    SUiSTITOTEO 
LObjTANE    XI, (.s.       NuCtfAW    MAu'l'TIC 
Xl.CN4^CE    xfTHjO    OtTEMXlNlS    PXE^SNCE 
"LA.AmiY.       uI^OLt     <JXE  ,T    METhJJ 
tR"I,ES    'Al.,ITUUE    0*    PuC«tNIN6. 

•0-414    ••4  ul,..       « 

lie    COMPOUNDS 
j«^CANIZATES 

ST«t.Si->TH«j,,    ,.X0PtXIIES    OP    tTHYLENt 
'TLENE    jlH    VULCAVIZATESI     EFFrcTJ 
TEX-tXATi  Ht.     bTN»lN    XATE.     ANO 
.1.1.  I   <  J. 

Aa-414    845.  JI*.     |« 

0«s4*0B0R*Nes 

St44EOCH£M|STRY 

iHt     STRjrToxt    oP     ISJCA4||04«i,E    4*    „^, 
JlES. 

•0-414    844  ulv.       4 


1. 

TI 

AFIk 


TIC    NOMCNTS 

»ATJ<ATI"<,      ,0"lNTi     XeXANEaCE,      4,0 
"GIVE    FjACt    MtAii.REX£NTS    3F    XFXA, 
J    CXTSTA,.S    .E41    vAOE    atroxt    AM 
•<    t.«PJS.  RE     T3    T-ERXAL    NEoTROK 


CO  <  'LE 


»lI< 

XA 

SO. 


P*  I  AO 


Tm. 


AO-414    4*4 


01*.    25 


0    ST4Tt    PHYSICS 
<C>c*xCx   ON   NEt   SOLIj    slAlt    OEPrrT 
CTjxts    ••AStU    ON    4U>    ANJ    ON    V21* 

M:r-  •"         -''■ " 

«   COMPOUNDS 

IONIC    STi-oCruxL    OF    CxLOXlNtTRI- 
'.4IJE    c»A«tO    COMPLEAtSI     NUCLEAR 
•  •ETIC    Rt*ON..NwL    FNO    |R    SPECTRAI 
SIlITY    ANU    KuNIFfCATIONI    dMPSI 
>    4. 

•O-RU   tTT  01*.      , 

i^OMioes 
Ion 

T^ANfMliSIUN    0*    XT3XO,tN 

(  01.-I    »A^i  AOIuX. 

•0-414    20S  01*.     IT 


CHI  I  |C4(.    REACTIONS 

:«».&,     -('AtllONS     ON     •'LATlHiN     »,J 
tLtCTxroti    IN    ACIJ    SClUTIONM 
Tho>e    «I,EllCbl     «EA.TlJ«i»    OF 

k"3l.LN     "t'OmOt     AND     4JLFJ4IC     Arljl 
->TE\T|o«.TXIC     SToOItSt    F.iCl 
XLSEA^rx. 
•0-414    8O0  JI*.       T 


«"  :  ',o«»  1 


DET^«ATIONS 

.T;44TIOl»     tLCHANlSXa     1,     jAVtoJi 
'    M*.       i.'Pt.x|MENTAL    AM     THtOR'-fl-AL 
'»l  ,AT10NS    OF    JfTO,ATION    HA4A- 
'*•         I,'LULNCt    OF     AjDITI»ESi 
iJ'.     A^-.ON    A,o    CAXJjN    JIjAIOEi    ON 
lATlov    'F     ,T  JILmIOXlTHIC    n~'} 
IXLS. 
•0-414    421  JI,.    25 


"OOCS 

XJJS     .ICn^L    ElECTXjDE    Fjll    CtLLSI 
ITJS    Ew'CT.«OL»TE     HJwJtxS    |MP4Ei« 
«ITh    •OHi    PULARU4r|3N. 
•0-414    444  Jl*.       T 


(0-13 


OIYWN    CONSUMPTION 
MICE 

tFFLCT  OF  HYt'UAiA  u,  The  rate  or 

OAtbtN    CONSi'MPfljN    CF     ,t4SJRN.     rOJ4G  — 
AN„    AUOLT    MICE    AT    YARlJoS    EN*lKON- 
ME.TAL     TEMPfx*  touts. 

AO-414    424  01*.     |« 

PALLADIUM 
MYDROUN 

The    TXAN<.MI»SI0N    OF    -iTOXOitN 
THHUUttH    PALLADIUM. 

•0-414   20S  01*.    IT 

PAPER 

COATlNttS 

>-Ehf?rhance   of   oessi^ant-coateo 

t'Af'ER',    OX    B'RHiERS    FS    iJX»'4RtO    TO 
BAv.(.Eu     JES|rCA.,T    ON    E4PJSUME    TO    HIM 
HUMIOITY. 

^.^,      •0-41S   202  OIV.    ,4 

THERMAL  RADIATION 

"40I4NT    eiPoSUME    V4loEJ    FJH    S,J>. 
T41NEU   PL4XINI,    l3NITI0a    or    4l4C4 
ALf-HA-CtLLOCOSt-     NE»S»»A-'Et.    A  ,J    <RAPT 
COX401.ATEO    4oA.»0    EXPOSEJ    Tj    ;uNSTA4T- 
IXnAOIAKE    »N0    ThERxAl     INFjTS    OF    35    MS 
HOXATI  J4     AN^   LJN.,EX. 

AO-414  IT4  01*.  20 

PARAMETRIC  AMPLIPICRS 
C  BAND 

«0ox    To   UtoiT    jH.ICr.Lt    C-oANO 
CIMCULATOR    "tSH.N    ANO    XEASORLXENT. 
I»MwAOMA,J.     tot     NOISE     C-OAS'J     •'ARAMFTRIC 
AXr-LlHER. 

AO-414  3*2  JI*.   a 

PARAMETRIC  AMPLIPICRS 
PC^SiaiUITY  STUDItS 

•EAkI4It.|Tr     INVESTIGATION    OF 
JOo9Lt-CJN*f  NSJON    PARA,tTl<IC     AHOLl-  — 

ritX     OI»FRATIN«     F40X     I      Fj     «     Gt  I 
SElONO      JJANTENuT     XfO"!. 

•0-414    55T  Di,.      a 

PARAMETRIC    AMPLIPICRS 
L   liANII 

*ICXJ4AvE    LJMPUNENTk    ANJ    TtCH. 

si-it*  «Avj't,  a.'Plicatijn  to  LONG- 

XA.,(,E     X4JAX    ANj    COX-UNICATION 
PXOSLtXS. 

•0-415   21«  ol*.      a 

PARAPSYCHXOftY 
TESTS 

TE»riN»    FOM    txTHASEOOxr    PtNCEPTION 

41  I-    t     1AC-«INE. 

AO-414    80V  Jl*.     2, 

PARTIAL   OIPPERENTIAk   COUATIONS 
•W<"€R|CAL   ANALTSIt 

SOXYtY     jF     A^CUMACT     ANO     iPEtO 
OP     VAXIJJS    'ET  <0J»    FOX    ANALYSIS    OF 
SOUN3    ►'XJ»»»'ATIoN. 

•0-415  IT»  JI*.  24 

PARTIAL  OIPPCRfNTIAt  EQUATIONS 
SOUND 

APfXJXIXAIl     tt<OATIO«»     CJVtXNiNi 

riNlTt-AXPLllO^t    SOrNO    IN    THtKHr). 
VI»COuS    FljIuS. 

•0-415    442  JI*.    25 

•ARTICLE    SCAMS 

CktCTROSTATIC   PICkOS 

T4A, ELATION    OF    XI.SS1AS    ARTICLE! 
AHH^ICATIO,     OF     ilMlLAXITT     XCTxOO     TJ 
I-,,tSTI.,»Tt    MO.ExtNTS    JF    ►•JttxF  jl     IFAMv 
Of    cx«yrf;j   MARnCLt?^    I,   Mi^M    *0LT41C 
LLlCT^ JSTATIC    FItLjS. 

•0-414   834  JI*.    25 

'ARTICLE    SIZE 
ANALYSIS 

•-««»    JirFNALTIJN    SljJt    OF    y.jtC< 

Cl«»s. 

43-414  484  JI*.   > 

RARTlCtCS  ' 

CNtRSY 

►AuriTI^N  FoNCIIONS  ANb  TxtKXO- 
DY'.AXK  PRortHIItS  Cf     4i»r,(j»  PL4SX4. 
•0-414  T04  Jl*.  24 

'ARTICkCS 
MOTION 

aLOL  <  J4»J  sUVtM^OSiriON  ON  4 
ON|«jM<  tLtCTMIC  »IELO. 

•0-415  Oai  JI*.  25 

PARTICLES 

•hoT0«R4PhiC  CmulSIONS 

l«XAl    ,     J. 'ill,     OF     P4^^ICLt      INAC<$     IN 
INitNSITI*^     N0,;Lt.Ai.     EMJtSIJNi    P40- 
0OLt3      JY    MjlTIwHAxatO     IJSS.     XtLATIJN- 
SHl*    BLTFEt.'     G.,»IN    3ENklT,    ANO    "AXTtCLt 
CH«Xl,t.      VEl'^CIIT     ANO     EiJLSION 
it,MTI*IT». 

•0-415   083  0I».    ?r 

PASTE URELLA 
DISEASES 

l<)A4St.ATION    JF     tOXtliN    XEStA4C-«    ON 
IHc     NATiat     f-F      |Xt.ul,ITY     A'.AIN^I     PLA*JE. 
AO-414     840  01*.      16 

^RCkPTION  ' 

LEARNING 

»    !K.<Iti    OF    XfOXTS    IN    HSrcHOLJiY 


P«R  -  POL 

••tt.«rcj  TO  •tncc'Tio*!  »Tuoies> 

kIMU    IH    VI^Ii.*-<CC    T*S«S. 

»0>«1S    MO  JI««    2« 

HCbTIIM 

T«Ai«ScATtO<«  or  ro<Kl**i  i«CM*«CH  ot 

rokiiuiTr  nu<ii«>«s  ON  r-4t  svtrcts 

klCLO«    •    C«<CCJ«I2    IHO    lACuO*    - 
{•ICLOol J. 

*0-«l«    1*7  JI«.    >9 

PCWO«M«iec   Tt«T» 

THt.    t^rtCTS    0»    STSTUt    0»«    WIOU*    4X0 

»t«ro««<*nci  TtiTs 
cMicTivetcss 

T>«».    tr^tCT    J»    »»»*«L«I    <^i<*0«'«»^I 
INU    6MlXI»    SUCCt.Sk    JN    CHAHbLS    IS    $T4TUS 
•  ir-«lN   4   -s-tr^jf   STvgCTiMl. 

40-4I5   Ml  bllv.    92 

PCoroaxADCc   TIIT* 
MATS 

succttstvc  ^irrLiiiNTi4Tios  or  4 

Ut«f*    glt^L.'Ct.xt.HT    •f.SFJHSC. 
TMCMT 

T-H.   i>«rLi««i<.».  a*  i«<^»i^e»iT*u.» 

""JOUCt  )    4"ICT    0«l    yi<H.    ftKfJXi"*. 
•OXIS   M«  JK.    W 

^MTtf*««T|ON    TMCOMT 

"Sx*  >I«4TH>^   T>«.OMr    4>««kTaiS. 
•0-«l«   MO  Olv.    19 

«,To»ic  'no^nnti 

•<»KH<I-<r»t    >UW.T10»S    4'«0    tuc 
•^»IT|«t    •J«IN>    -j*     TMf    •«40l»L 
CV>.<«3I  «4Tt     '>l»t-««TOK     IN    •^eLlUX    4N0 

«0^1»   la?  Ot«f    29 

NUMC«IC4C    4>l*crSlt 

T««t     J«0-.>LT|Na    *SSU4<>T|U«lf    t*<*(H9 

4SU   wl'«ir4ri^4i  j»   -ir-iC^ricai, 

'<>>ut.wS    3r    >*rLwt.l1t    OXtflTS. 

40^1>  001  01*.    li 

rCTMOklUH 

CHCatC4k    4l«4k,VSIt 

T««-(S(.4TI  JN    JF    roHtl^ll    NCMA4C1) 
19WL4T1  )N    j«    HuTMTLr»ei.J«'i  <T*««t    4NJ 
CT^L0Ht»4>lt.    rnjO    •»tT«OCliJ»    r*»CT!a<«. 
•0»4t«    VM  Jl«<     90 

VmaK    STjOICS 

■WXlCA*    taftNCTIC    HClOtAlllCt 

NNK     jTujIcS    J*    ^lASc.     Tl.»N»|TION»l 
"-1    Allkl    XA-73    ^St»N«>»CtS    1  .    ■»U«.»C<»- 
STAkLl^e    -la^H    «T     TtoPCIATtJMCS    490»e 
*-»u    iltk  >*    r~t.    i.UltIC    rM4kC    T«4«lSir|>N. 

*o-«i9  ao*  JIV.   2^ 

PWIK   STuOICS 

tXCMLOMATCS 

1«4<S<.4Tt,J«l     uF     'UMt.I.<>«    HIal4«rH    OM 

•'0«l«iLirr    ri|4^4«S    ON    THt    srsTirxS 

klwLO«     •    C4ICI..MI2    ^NU     44CL0*    - 

*0o41«    19T  JI>a    ?•> 

»M0S^>i0)«lT«UI   CHLOMIDCt 
T>«ano^*STICS 

\t«  T-4«.,-o»-i.»»tic  »«o  tie^ito- 

»t"lNsi     -itilHi    f-iii"    <»HJi»«JNI  TUfLlC 

c^kuwue  T'«j««i.<  »a^  Mt ..M.Te'*»tHtT'.>-ir 

ll^CT>«iC4L    4i»fuIC*TI0N»i    TtC-<   l<t•")^■' 
NO.    2. 

M>««1«   MJ  Jl«.    I« 

VMOS^NOMUS    ActOVS 
C«TtT»t    OIIO'TN 

aMO«T-i     j»     SlNaLl     CHr>T4L     J4LL I  J' 

»'M>i$P«lje    SUlT*|il.t    'O*    JtvlCt    *»»L1- 

C4tioN<  ev4i.u4ri:>N  cF   r-«e  i^TtxtAui 
*Nu  TMt  FAi'icTiaN  or   jCvICH. 

40-^l«    laj  Jl«.    29 

'wOjrwOWJS    ALLOYS 
0«T4 

COM»>IcCJ    L)«t4    ViCCTS    OS    ttOlW 
"•^vlS'^il  )t    4S    4    ScXKONJMCIall. 

4a-«i«  MT  JI4.  fi 

rM0Tt;M«i4NCT«v 
OTTICAC   4IMLVSIS 

4  ri.c-<Niouii  IS  »»tsc<Tej  ruM 

0«T4lNI>«<i   4CTu*t.    ;>I»£n»10Ks    jt 
0<«WlCrs    $XJ»N    IM    »"10T0<'<4PxS    INVtwVING 
4     ^W»l<.     J-'TIC*!.     l.t>TH. 

*o««i9  ia«  JK.  ?<• 

»HOTt>M*»H|e    CNUbSIONt 

r«MTlCLCt 

«H4l4    IKNSIIT     U*      P4<<tICt.C     Im4C<>     in 
l'».»l.NS|TIV£.    NUi.k.t4R    tNOwSlJNS    t^O- 
UUC13     i»    NuLTU-tAi^jiS     IJSS.     ■<tL4TIJN- 
»Hif    oC'«Et'     tt"4|M    ItNiITt    »^0    •«'«TJCl.fc 
C««"bt.     VtL(^Cll«    aNI    C^OtSIOl 


3I«.    20 


M.NklTtv|rr. 

40-«19   0«I 
MOTOMA^Hie   m.n 

»MeT0«M4»Hic  ri«oc(sto<is 

4    kOC-CONTMaST    I'nOT  J  j«4»^l  C 
0*,«tLU^«    FC*    ■•aOi.ttSIO*    4LII1M. 
«1C0NN4ISS4>.C1    4IIIU    0U^IC4T|N*    r|k-«SI 
rNilT0%M4»>4IC     t'lUCklONSI     HII.H     ftN»C4- 
4TUHC    ^•40T0MI4»MI(.    •HOCLSSINb. 

40>«lf    •»«  Ul«.    2« 

rM0TtfM4rH|C     IM4«CS 
NCASUaCNCNT 

4    TlLC-4Niev»     IS    ^"tSt^TlJ    'U« 
INtrilNI-M    4CTU4L    UloCNSlONS    OT 
OAjtCTS    9MU4N    «N    rM0T0<-44P1S    INVOLI^tMi 
4    MOVII.    0OTIC4L    CiNTC<l. 

40'-«19    12*  Jl«.    2« 

PM0T0M4^-iIC    »«0CCtt0«t 

rHOT0M4»M|c  run 

4    k.J«-Cj>'T<t«Sr    rH0Tl><«4>^lL 

aCvtLO'^4   rpi   >'MO<.LSSlN«   4iL«l*t. 

■  ICUNN4I9S4>.Ct.     4NU    0ur«.IC4ri>tw    r|k4tl 

»»K;To%'<4r»Hir  f^uLSioNsi  Hi(iH  rtN*e4> 
AO-419  «>«  iji«.  a* 

MVMCt 

KiCNTiric   aCKMCH 

;<u4<TEn^»  HtfotiT  or  '<.i.T.  MesC4«CM 

L4uUll4r')«T    or    (XKCTOONl^S   roH    tmc 
TMMIC    IONTh    ^nIOU    CN014&    41    <44T    •}. 
4MC4S    jr    «L<t4.iCH    INCl^JCI       44010 
PH»SICS.       rL4S.«4    UTN4NUS.       C0""ONIC4- 
T|I>N    SCUNC'S    «NU    IN6|«£.C*1N^. 

*0»<I1«    (TO  JI».       • 

riitoCLtCTwic  irrccT 

tCMlCONOuCTOtlt 

•'ItZXkt.rtNlC    LOV^lla    aCTatCN 
ucra4SJNIC    •4KC.S   4NCI   f*Ll    l\.tCinr)ti 

IN    C4u<<IJ<<    *Ul.FIJt. 

40>«l«   tSJ  JlK.    29 

rikOTS 

rCHrOMNAiKt   TCSTl 

HHfc^l".^'  J»^    STuOT    jr    TrtC    N4TU><4t, 
KIwUT    FLIS-il     ^-(OUCItNC*    l»4LU4TI0'» 

••OuCl. 

40«<ll«    **•  Jl«.    29 

^lOMO 

KATTMItM 

•■lU<-M0.LtO«    Sl.4TTE<IN(,    4NU    ThC 
J    ♦    21     T     ♦    ?    ••IJN-OION     I>«Tt»4CTI0N. 

*0'^1«    13J  Jtv.    2C 

»UU«i4Tlrs^    ^F    kC4rr:.«|  .0    ln£OHyi 
••*^LIC4T|0N    TO    •>|UN.r|a4    illC-«4NISC* 

s<jc>.Eu«-<tUwl.CO(>    >'irs-JiuTe«i>N>    4  40 

PIXS-NJCuEJ"      9^4lTt»lN«l     t,J4NTL)'« 
tCtCtHJ  )TN«"|C,.    •<ULT1*>^LI    E«f4N9I(JN 
IN    tLllCMTA't    •'4l«TICkE    •'•'TSICS. 

*0-«t«  aoo  -It*.   20 

PC4NTt    <SOT*NVt 

CH(MIC4L    CO><^euNO» 

S4rj-<4L     '0«K     4N0    N4<4C0TIC 
Cl>nrOU4>$    F»oH    ►•L4NTS. 

•0««1«  M«  Jl».  16 

PLANTS  <«0T4NVt 

rMT»io«.o<i» 

■-•iO  r  )0«U  4St.    4HI»IT»    OF     1«.4T 
CrW0««4r  )i»HJ»tS     JF     WxOOai'INlLkU*. 
AO-^IS    AM  Jl«<     I* 

n.4*M4    NC'JIU^ 

ic£CTiio-i4aNCTic  ruLOt 

•«4i>l*ri..,»    »,J<«    4    OIi'JLt     IN    4N 
llFINire.     -•r4*O^Nk.0US>     aNlSOTwO'lC 
PL«kN*. 

40>«is  !••  .11 «.     a 

PtawM  MCQikiM 

MCASuaC>«C>«T 

•'Tjjf   OF    Sxjc*   aavtit   IN  ^4mTI4LL* 

I  J  <Wt  J     H'J'OOLN. 

4o-ai«  aaa  '>■«•  29 

Ptatna  phtiic* 


'-4MriTljN    FjNCtJ^NS    4NtJ    THt««1- 
0H4MIC     •^JftMtltS     OF     44i0'«    »l.4<««4. 
40«4I«    TO*  01 y.     29 

PC4aM4    rMYJIC* 

oiitk.io<>a**Hi(t 

•  NNjrtTe:^  »|»|,IU(>N4*<-<T  ON  r't*S14 

s»«t.CT.(jv:j«»»  a.st4»c>»  t%   Tif  sovicr 

UNION. 

ao-«l«  W  ui«.  29 

PLAIM*    rMVSICI 

CLLCTalC4L    CO0IOUCT4NCI 

t4.tCT-<K»l.    lONhoCTI«|T»    OF    NOi^LC 
to4»-4L«9t.l    "ITAL    •'u»»"4».       THfc    C*-.- 
UU«.tIV|Tr    JF     4.    4M«nN-r,4T4SSIU«    '>l.49«4 
IS    'ItytmtJ. 

40>«|it    OTO  Jl*.    29 

rv4SM4  rHTSict 

|l«STauHCNT4TI0N 

4CCJ44CT     UF     4N    4LlT0'4«TIC     >CCONJ 
Jf  |V4TI\/E    ••LOdt". 

40>«|9   2I«  9I«.      • 

PLASMA   PMTSICS 
HMiMCTtC    PINCH 

!Tt»l»     >'4rw    CUNUITIJNS    Or    nliit- 
Ttloli^ArjXi.    PLASMA.        4    ^InCx     In    4 


NI-14 


L0.«6ITiJ'}INAl.  KaoNLTIC  FULJ. 

AO-al*  T|*  Olv.  29 

PLASMA  PMTIICS 

MATHCHATICAL  ANALYSIS 

C0NO>>cri0N  THCuaits  in  «Astous 

PLASNAS    4NJ    SUI.I9S. 

AO-aia  aoi  ai«.   29 

PLASMA  PHYSICS 

Nicao«Avts 

■iCNiaAvi  HbAsuHinc^Ts  or  riNITC 

KLASNAS. 

A0-«IS  Saa  L)IY.  29 

PLASMA  PHYSKl 

KKNTinc   atSfcAaCH 

uoA>4rcak.<  Mw>'0«T  or  ^.i.t.  HtstaacH 

LAauaATJ'tY    or    k.LlCT>ONi:S    FO*    THt 
THHtC    ^HT-t    Pt,<<IOu    ISOI  >'i    il    HAY    63. 

4Ht.4S  jr  atscAHCH  isclojCi     vauIO 

PHTSICa.         PlAS^A     UVS4HUS.         :0MHUN1C4> 
TION    SCICNCFS    4N0    INbt  4(,CalN«. 

aa-«ia  oTo  ai«.     « 

PLASMA   PMrsiCS 

laANSPoar  p«OPtaTI(S 

CONOX^i^N  iHtOHICS  IN  UASIOUS 
PLASHAS  4NJ  SULISS. 

AO-aia  iia  0I».  29 

PLASMA   PHYSICS 

■A<i  raANSMisSiON 

«  N01CHK4t.  Hcl-^UO  Fja  COHKUTINj 
T-«AKSH|9SI0'  4«0  xtFLtCTIO'l  CUt'FI. 
CI«.^TS    Jr    4>'    ItMOHOSlNOOS    PL4SM4 

l.4»tN. 

AO'««l»  *«g  OIY.      ■ 

PLASMA  SMCATH 

NAOIO  TaAMSPISSION 

■EFlECTI^n    fj    TMAN>4|SSI0N 
tJC«F|CltNT«    ¥JM     4    PL4»<4    SM(,4TH. 

AO>ai«  ■«<•  01 «.     « 

PLASMA    SHCATH 

•UNTMY   yCMlCktS 

•  NO-<C^KAc  HtlxlIU  'JH  CUH>'uT|1a 
TMi.NSnIStlJ''  A4U  atFLlCTION  CX'FI- 
CILNTS    Jf    4'     I  .MJOOblNOuS    PL4kn4 

L4rta. 

AO»«l«    t*0  0I».       B 

PLASTICITY 

THLanoOY«Mnics 

tL4>TIC->'L4iTU     NCSPONSC     or     4     SI.4S 

TvJ    4    Ht4T    ^1  uS^.        tota^JO*  14NICS    4«"» 
T'i«.""»0»i.»STICI  r»    4P»'LIC»T|JNS. 

Ad-«t«    aOl  JIY.    29 

PLASTICS 

HCCHANiCAL  paopfaTiti 

:ONCCPTS    4N^    3tSISN    JET4l4.>    OF     4 
S»*1lH    C4P4^l.t    Of    S»0al<5    4N0    «t- 
TXUVl'Va     HtCHAalCAk     PaO»»t><TItS     l\'}9' 

••4ri0N   jp  HrTA«,»  ANV  aciNToacto 

«'L«>T1C<. 

A0-«1«    >««  0I«.    92 

PLATINUM 
CL&CTMOOCS 

b»1t(.t    mACriONk    ON    iXATINUn    A^J 
l«UkL<    tctCTKOOla    IN    4CIJ    SOLUTIONSI 
tLt.CTHa>e    «INIIUS<     aC4CT|0NS    0' 
HT^N94^  I     >>k*U410t.     4>0     SULFOaU     4eI3l 

c>««3No»>jr[NTio<H.T«ic  STositsi  rucw 

CLbL     HLSCAxrH. 

AO«ai«  SOO  01 ••  T 

PLATINUM 

POMOUS  HATiatAwS 

INV(.STIa4TljNS    J*     PjhOuS    FlO«- 
T>•«UU^»H    tLl.rTa,<OLi    3^    "wATINUH    9l4C«. 
AO-ais  0)1  3IV.    29 

PLOTTias 
AUTOMATIC 

4CCJ-«4Cf    or    AM   4uT0H«T|C    MCONJ 
UIHIV4TKJ    ►LOTTL". 

AO-ai>  as*  oiY.    • 

POLAA   oasiT  TaAjccToaitS 

SaAvITY 

IXI     LFpLtTS    OF     JNCe'4T4MT|tS     IN 
S»Ht     ^J(4i.    ••AHIONUS    of     T«.£    t4KT>.>S 
SKAVIT'    POtlNTiA.    ON    S4TCLLlTi.    VCHI- 

CLk  atrtcTicN. 

AO-aiS  ajT  Olv.   2 

P0LAHII4TI0N 

laoN 

TKAtScartON  OF  FuatljN  •4CSL4ac<> 

«tw-4NIS'«    OF    C^ttlC'L    4.0    tLtCT*-- 

ch(.»ic4l  >4<si<4tion  amj  coaaosio. 

OF     IH04    IN    V1T<|:    4C  IJ    JF     v4arlN': 

CJ«CtNH4TI''N. 

AO-alH  112  olv.  it 

POLYKSTca  Plastics 

DATA 

•"OLreTHTLtNt.    Tt<<LPMT-14L4Tl     IHYL4*I 
J4I«     S-H.ET,    ON    tLli-'aiCAI.    4N0    tLtC- 
TifJNlC     '"•<J>'l'<TltS. 

AO»ai«  sa*  Jiv.   I* 

POLYtTHYLtNC  PLASTICS 
eaTSTALLl24TI0N 

CITiTA.^IiAllJN  JF  tINtAa  .-Ol.'- 
ltMti.t.t  F^rN  fHt  ■'l.-T  jNUta  VA*|CJ 
^f^ftlATjHt.    4NJ  P-tu'SU^t  CONOITI0«i. 

AUMtia  ssa  Olv.  ix 


POLYLTHTLCNC   PLASTICS 

carsTALS 

-OH"  «OLjr.t    J*    ►■yLTir-.tLtNt   ca»»- 

<4c.Ut.i   fnrm    tM(    nIlT    jNOCa   Kurji^QL. 

AO-ai«  «aj  ji»,      ,, 

POLYMtaS 
CATALYSIS 

TW4<st.4TiONj  OF   FOXtir^K  at.M.4ac-«i 

C4lALTrlC     4CII<ITT     OF      J^SASIC     t»(K»««->«S 
L4a    O*     C4TALY^iN^    UN    C-4£l4TC    ."OLYHC^S 
OF     V4H|)JS    rH».lIC4L     CO^.'OSITIoN    A  < J 
StKlCt  J^£. 

AOxti*  (01  j|«.      a 

POLYMtaS 

caTSTAL  sTauCTuai 

■OH.'.OLJSY     >F    PUkYtr-iYLCNi    CPYS- 

l4w.Uti  tHi-n    iHt   MttT   jNOta  Ki);s9j«[;. 

AO-aia  •»  ji,.     , 

POLYMCaS 

PH«sPHoaus  coMPouNOS 

Nt«    Tlt.r-a.'.ASlje    A«J    i-.c-<no> 
kt,IT|N..>     4e&l'«»    HON    PHOkP~ONITaiLlC 
CHkUaijt    TnImcx   roH   It  t-t'li.-'ft.HtT  t-tr 
iLfcCTnlCAL    FPP.UATIONSl     TcCH    Htfy-f 
NO.     2. 

AO-Nl*    MJ  JI».     I« 

POLYMtaS 

Test  MCTHOos 

•  NAL'SIa    OF     IHf«"4L    jeu»4J4TI0N    OT 
^•LaSS    >«6INrO.«twU    'HtSOwlC    4NJ    tMritf 
L4«INATtJ     -     IH^HHUI^VAvMeTHIC     ANI 
OUFtWt  <T|4L      T  H.HMAt     A44LY>r>. 

AO«ai«   If*  ji,.    It 

POLYMtaS 

VULCANIIATCS 

t»»tCT»     rr      ItWLMATti^C.     SIXAIN 
NAIli      A>«J     ^•tL„lNU     ON     Tit     SYXtSS* 
STxAiN     •'aj-'>nTUS     OF     SrfMl^.„UTA> 
.'iLNt     J  If     .ILCkNUATtS     JF      »A<r|N<-. 
CHo«S-l1N<     "LNjITIlS. 

Ao-ai*  aTs  .  Olv.  i« 

Poaous  HATcaiALS 

|HPai(^N4T|0N 

-•^^•".■iTiH    ANJ    aoaKi.j    ChAna:TC'4|S- 
»US    or    CAST    fcti.i.Ok,4»    4«3    C0NKO9ITC 
NAItXIALS. 

Ao>«i»  Ma  ui«.   i<t 

POaOfca   MCTALLUaOY 

miocl  Alloys 

'•«t     STXs.-at.iLNI  Mi    OF    NICafcL    4LLJ»S       I 
■  »     .Ii''t-<S1"N      l4m>t*lNa. 

40-«lS    099  JIV.     IT 

poaca  AMPLiritas 

tLiCTaON    TjVtS 

••l\t^—'Otf*    wNtSTATMO.S    FOi«    Txr 
IOj.Jouc    c»lajt.Nl.T    4A«at. 

A0»«1«    «•»  J  I,,       s 

POaca  cauiPNCNT 

IMISSIVITY 

'lLft'«»   FOH    iHt    SO*N..«Es»|^ia   or 
s^j"loj9  FxraUktCUS  r^jx  HtaH-Poaes 

TxaNS**!  TTtx«, 

A0-41»    «1«  jly.       y 

Poaca  acACToas 

CcLCTaiC  POaCa  raOOOCTION 

xi*v.rjx>  to,   s»'4et  f>j*cx, 
AO-«i«  sas  01 V.  20 

poatH  acACToas 

SPACE  paoPjLSiON 

i-'Ace.   pj»tx  xtA(.tox». 
AO-«i»  STa  ji».   ,0 

PPESMS    (NACxiNCaT) 
ElTausiON 

4    »t.-«TI».4i.    fc«txjSIO-«    PI<£SS    Fan 
<"«jLESSlNu   »ItoH>eN£BiT    .4<r|Nx   ooac*. 
AO^la  »«|  J,,.    ,^ 

patssuai 

TEST  COOIPHCNT 

TXA4SL4TION    jF    FUMtl..N    xeM.Aac<l 
Ht,A4Nt.<«taANr     PXLSSU*L      >£NSINa 

ti.t."tNr. 

A0-«19    IM  Jl«.    90 

PaOOAOlLlTY 

MATHEMATICAL    ANALYSIS 

•VALMTI'u     IHt    JU4LIIr    JF    i^a|oj|c 
X4lNTl.4<CL     OF      !>INULe-J<<n     trfUlP'<E,T. 

A0-ai9    109  Olv.    19 

PaOOASlLlTY 

"CAsuMC  THcoat 

jEfhiiticn  jr   The   hahTi-^all 
Pxo:t»»   4Nj    STjChasTIC    INTlSXAtS   rja 
UU<4SI-lA4T|>,iALLS. 

A0-«1«  OM  Jiv.    19 

PaOOAOlLlTY 
SAMPLINa 

'"tJXEHS    ON    111    OALtCXlNa    OF     »mj^. 
AUiLlTlES     jF     ||A>,(     JAQCXa. 

AO-alA  TOT  yiK,    19 

PaOOABlLIYY 
TAMLtS 

"ON^    TtST    F>M    A    CmCJtAX    OlSTai- 

aollON  »<j  «   T.oi.1  OF  •>xr>BAaiLlTKs. 
AO-ais  Ota  JIV.    19 

PaOOESTEaONC 

CMtxICAL    ANALYSIS 

"EAkJaEHrNT    or    IT-HYjaOAYClMTI* 


pa(i(»«4 


I  •  tf 


pacoHaMMi 


»1Eh)|js    In   jNlst    DtvttOPHfci^T    or    4 
r»ou  rjs   THt   HCASuaEiLNT   or  Paci^ 

•tJIJL     IN    UMl..t. 

A0-«1«    931  JIV.    16 

kHMiNO  icoMPuTsasi 

I  CENT    TaAjrCTi^IlS 

4     »">'<r-<AN     K,Oj«<A"      t»     OhLScNlt''     FOM 
<kCOL4ri'4.,     joyST    P~4$«     Tl.AjttT1«|r«. 

.   4o>«i«  sa«        JIV.  \o 
pa(<N4MM|N<i  icoNcuTEasi 
^HosPHcas 

4    FJOMA"     SjnXWuTINt.    TU    C44.COL4Tr 
(IEnT    PXjrtxrirs    »T    V4«|Ju» 
I  I  To  Its. 

A0-«|»    (03  JI*.     90 

•  INS    iCOMPUTEasi 
qifiTaOL    SEJI'ENCES 

•N     t.  <XJX-CO<Xt(.TtNl.     "HLCEOUHF     rj» 

:  PtxFtci  Go,.4»  c;oe. 

A0-«1S  aai  Jiv.    10 

lAMHiNa  icoMPunasi 

iITAL   COMPutEaS 

"Nl  <l    E.IT     XOoliNt     ..^.NExAlOa 

l'."&tl     FJ,     JN1V41.     <.0LIJ    iT4Tt    ao. 

AO-ai«  s>«  J,,.  „ 

iMHiNa  icoMPuTEasi 

J^OtO    HissiLE    TaajECTOHIES 
A   ^J■iT^^•    kio^kao   fj<    TiHee^oe.iIFE 
FattM-.  txajtCToaiES  airE^tNC'i  to 

IClNKi:     '0J<UIN4T£S    4N0    TO    4N 
.ITx4«r    ^''INI     UN    THl     t4»TMiS 

i|ir'*c£. 

40-aia  aia  ji,.   je 

4    F  J^TAaN    P-<JaH4>     TJ'  C4lC0L4TE 

-Jt.<EE    rr   rN£tJC«   TxajECTunIES  fox 
IS'l:     v'xKLtS    1$    OiESLNTtU. 
A0.«1«   0*3  OTv.    90 

AHMiNa  icoMPuTtasi 

1'^)  TauCTION  MANUALS 

•  a-r  CJS»  Xv)£.i.  »'ao*-<»-xe^si 
ixtNCt  x«  .u*,.. 

AO-ais  03a  ji».  ,0 

»MM|NO  (COMPUTtaSI 

IICAL  PAaAHtTtas 

LXKtSIXt*  T»w     IN^l   T-J«t«-MANULr«i 
.tOJXES    Fox    AtATHtH    jdSta«ATI-><s 
tie     Fa>     Hi.SJNLtAOX^. 

AO-ai.    3S4  JU,      t 


01  ( 


paokiA 


6; 


o 

<• 

A 

s 


pao^i 
I 


MitioMOLoai 


■xj; 


OPlIA 


» J. 


pao«  i^MM 

ST  I 


paooi  u  ,MM 


Jt< 


pao«t  I  MM 

HOllL 


xt> 


paojiqT 

BOC 

Jf.>. 

c 
cixtu. 

PHOPAlk 

KT>«A 


•  A« 

PMOPA  I  I 
EL£ 

tXj 


PaOPtI  LAN 


I« 

II. 

VtH 


Nit 

0€..! 

CNU 

xAx: 


PaoPtL.E 


OESI 

fXw 


:  ( 


POL  ■  RAD 

AO-ai*  as*  JIV.     i 

paoTECTive  XASKs 

HCASUMEHCNT 

JYNA^IC     •■EAxuatMtNTa    OF    PMUTEC- 
t|»l     HAS<S. 

A0-41J    aao  JIV.     29 

paoTONS 
SPACEaoaNC 

SPACE  PUCTO.  ousts  AT  POINIS  "IThIN- 
ThL  «0X«m  jPOT. 

AO-ain  iTa  ji».  to 

PSYCHOLOSY 

PHAaMACOLOfiY 


iNd  (COMPuTtasi 

TION 

•OMHIl.l.r.     A.U     lNT£Xf>lE1|N<     SYSTENS 

The  lEs"  CoHWuTta. 
AO*ai«  Tm  JIV.  90 

i'*i   (COMPuTcasi 

nSTICAL    ANALYSIS 

NST-<JCIIONj    FUX    OSt  ANJ    0>^aATI<V« 

I    XLVISl''    VlXSIUN    OF  »4aSi     a    "OuTI- 

"t.XESalON    4N41.TSIS  OhJGXAM, 

Ao-au  aaT  31,.  ,0 

I  NO    L4N6U4tES 
naMATION    aETAIEVAL 
'  t»t.«XCx   JN    IHt    CO-J>.Ci'xatNte    kir, 
^Nt>£NC»    LObtL. 

AO-41*    TTT  JI,.    ,0 

I  NO    L4N«0ASES 
S    ISIMULATIONSI 
'•x»     :3jT     x,.,oti.    BMOatAVXCX*. 

?|at  .CE    x»noal. 

A0-ai9   OM  Jl,.    50 

ivt  aEOM«TaT 
s  OP  arvOLUTioN 

'3x<JtAi     FOX     CAtCOLAMON     JF     P^J. 
'to     «<£a»     !>►      fiH.      Ill      ■*|aMT-CI'»- 

C  IKE    lii    SPHEaE    A,n    iji    af.HT- 

4x  :»!  iNoia. 

AO-ai>   is«  JI,.    ,, 

TION 
TION   aAVES 

■O«'4iArt0N     JF      SHMtXlCA^     COH9HSTI0N 

AO-aia  ««a  31,.  Jl 

TION 

'aONASNtTIC    SAVES 

l'tX»;TIO',    sflalEN    A    l-.ANt     clec- 
ii.<LTI.     AA,!     ANO     A,    EctCtaoN     1C4M. 

A0-«19    IT3  Jl,.       • 

IT    TANKS 

4tasle  STauCTuaES 

VtuOPXCT  JF  NC'N-XcT4.Lll.  POSI- 
L«*'Jl.SloN  M^AjnEA*  Fox  SHACt 
lE  Pajry(.»IJN  STSttxs. 

A0-ai5    1*0  jl,.    ij 


PaOPtl  I  ANTS 

•»ITI(CCLLUlOU 


e  r-<  )J    »r<    KXJttSSI  »j    ►'JXJOS 
>  >  ttLLOi.''St.    "-XoPEllA.!     i|Tx    4 
ITT     iAA-lL.T    JF     0.*    iB/CC    AT    <ne 

JJ  1.2  'N/^c   AT  THt  ntira  tsm 

Xt    ai.F|Nt.H(.STI      TXAVtLlNtf    ctAaiE 


Jl>.   ti 


^    a$    lAtaiALl 

<« 

rLXXI,Ftlj"i   of    JPtlxutj 

-lEks  foh  (.auuxo  ErricT  MACui^rs. 


^a-l$ 


SPtClAL    Acf-jXl     ON    0XJ3S    4NJ    SLNSOPY 
FetJb4C'<    4«FtT>IS     IN     S.F4CE     SCIENCE. 

AO-ais  iiT  JIV.   2a 

psYCHOLoav 
KlENTiric  acsAAaCM 

FINAL     at'uxl      JF     <|X     FOWCE     MtSFA^CH 
ON    OEtlSIJ,    <<XjC&SktS    -    HUX4N    INF04. 
N4riON    "•♦OCf  SSlVil     FIN4L    aEPj«T. 

A0-ai9  i»a  Olv.  in 

COv>NlT|,(     OtTENNINA4TS    OF    HOLE 
"LA,  In.. 

AO-aiJ    )>4  JI,,    28 

PSYCHOLOOY 

THtoav 

-LLU.NITION  ANO  IDE «riF ICATION  Of 

Otijtcrs.     «  THtoav  OF   i^fixence. 
AO-aiA  T*«  31,.  n 

PSYCMOMCTaics 

"iLlTAar  PEASONNCL 

SCxtt^I.r.  OwvKtS  rj.,  SELtcTivE 
stxvitt  xEjIstxAsts  anj  fail  afot 

T    AN3    *. 

Ao-aia  aa«  01 V.  tr 

PSYCHOMCTaics 

PILOTS 

t  «»•£'«  I  XtNTAt    STOUT     JF     THE    NATuMAL 
•-IwUT    FLISxT    PxOFICIENCY    tVALOATIJ^ 
HOUtL. 

AO-aia  »•*  31,.  29 

PSTCHOHCTaics 

STATISTICAL  ANALYSIS 

"AxTUc    "tOJCTION    HtTxOjS    IN 
F4LT0M     4,AlTSI>. 

AO-aia  a*o  3iv.  29 

PSYCHOMOTOa  TESTS 

PSYCHOLOOY 

•     StXIES    OF.    Htl'OWTS    IN    PSYCH01  3iY 
Htt-ATtJ    TO    >'t.a>,t»tlON    STUDIES. 

AO-ai«    •«3  UIV.    29 

PULSC  asNCaAToas 
aauto  NAVIGATION 

soi.1  )  siATE  ELtctao^ic  "tETta  »oa 

T4L4N    X»3|j    N4, ICATION    tOtlPNENTl 
FINAL    XE»T. 

40-au  oaa  olv.   i* 

pvaoLTSis 
oaitANic  COMPOUNDS 

ELtCTxJ.    S^-IN    xtSONA.Ct     SloOr    Of 
THtXHAL    JEfHKjSItlnN    4.0    CAai>ONI/A« 
TUN     ML  ACTIONS     OF     0»(iA4IC     COXF'OiJSlS 
TO    tLOCISATF     HtCHANISHS     OF      INITIAL 
CHt'ltAL.         X>  ACTIONS     or     wANaOxIZATI  ON. 

AO-au  a*i  JI,.     u 

PYPOLTTIC  SaAPHITC 

coMPatssivE  PnoPEarics 

COx^<£$,ISl^ITY    OF    ^rXOLYIIC    r.aAPH- 
ITl    St   E^•»u^SI.E-^.t^E^ATED    ShoC< 
•A,tsi    -AEs^oatS   OP   TO  J.9  MEoAaAi. 
AO-«la  ais  31,.    ,, 

•UALITY   CONTaOL 

STATISTICAL  ANALYSIS 

STATISTICAL  ANALYSIS  OF  OOAL I T T 
CONTAOL. 

AO-aiA  *3«     ^__         Jl,.  2» 
QUANTUM  MECHANICS      '^~ 
SlMLIOaaAPHIES 

NOCLtAA    PXTAILS.     Ht.L4T|,|Tr     Th£  )«r 
4NO     0U4MTUX     Mt^HANICS     ^APfXS     ISSOEJ     ON 
4    >    Yt4<    CJNTXACT    ON     TXtOBtTICAL 
HHTSlCSI     Fp.AL    X&.'0«T. 

AO-ais    113  Olv.    29 

euAATi  aEsoNATo«s 

AOINS  (XAT£*IALSt 

•5l>(i    CxfXACTLxlSTliS    OF    JOAATi 
CXTSTAl    AEsr'NAIoaSt     Fxt^aJEiCr    STASlL- 
ITT    OvtX    A     IS     lONtx    STJX44E    PE«mi 
NEoTayj    ANJ    faAlNA    XAOIATIO*    trFECTSI 
«-H»Y    JiFFxfCTlON    TOPO^XAPHY. 

A0-ai5  ata  31,.     a 

OUAPTE    AESONATOdj 

sm»«iNi4Tjac  tLECTaoNic  eouipment 

l.LTx4XI-,IATuH£    UCAMT^    CXYSTAl    O^ITS. 
AO-ai«    19*  Olv.      A 

eueu(i«t«  THEoav 

COMPLEX  VAAIABlES 

-otJtiN.,  PHjBLt"  or   reLfcPnoNE 

TXON«    Ll<E>    AL»JCATID    0<    A    ••FiaST 
CJHl,    FlaST    StxVLJ'*    UASlS. 

AO.«t«  Taa  31,.  IS 

aAOAR 

PEATHca  roaECASTiNS 

uSt      JF    x«OAX     SOH-Axr    NAPS    FOA 
■t-THtX    ANAirSlS    ANO    Fjx£CASriN9, 


0|y. 


AD -MI. 
rtMtnt 

'04N    OU^CCIt*> 

•o-«i«  MO  ait,    « 


'"^    lit.    r*    «   •,»    tO«i*-«   •'fctCTlj^ 
C0W4-<|kOt|    .^    II.HO    4.<T|J><    MO     . 

'•t^iSbALC  •'»».»  is  tmc  t*sre<<Li't« 

tOM   tCi«0   M(«S 
Tj^NJ    f^j,    •i-t-.TxT    »f1JCl.t    SMtS. 

Jfe>'*l«T;1C4r    OPH    J«SU««T     10     ^i-^CM     )if 
i'Mi3. 

•«-•»»    "JO  Jl».        6 

4aM    Cau|m«CNT 

THTMATMOOU 

•o-<«i»  aas  ji*.     9 

tO«M   MC^LCCTMS 

ICt 

•"«».!.  JXI  r4T|'<li. 

tO««   •loaut.S 
ATUIHMTIM 

•Wii  hcjIsn  o*   «  HIGH  *tLOClTr 

tOUTiox  crrcTt 
«mT0ii«cre«4CtA« 

4^MtO»4Crt'.     CtwLi     »»     Il^tUIH* 

40UTI0N  ewfCTs 

TISSMS    ISIOkMrt 

-tit'-^CH    tit    CEM14I<||    »I0(.0*1C4L    4N0 
"t.OIC»l.    4SPrCT>    0»     IO«tUINa    '«40I4TI0N. 
•0-«l«   »•<•  JJ».    I* 

tOUTIM   iVAtUNCMCMT   STSTCMS 
IMS 

T»»<»t»TIU»    0»    HUSSI4N    aC^iAHCII 
Utrt*n|  uTinw    jf    LJSCC4T«4TI;m    4a<j 
■*»>    SHCCT<1'»«    jr    HCtvr    veG4T|VC     lO'** 

«.Htii«Ttj  3»  niftucis  Hr}«oio<«UC<«s. 
•o-«u  *r?  oi».  M 

kOJATIOM    •««SUIItMCMT    (TlTtHS    COW^ONQTI 
'"*.    OtSti*!    0»     4>a    JON    CjO-HTtK. 

•0-IU   M«  J,,.    „ 

>OI«T|M   -tOMITMS 

N»uI4Tl^^   H(.s«>ui«sc   »j«    The    WOOCl 
lUJ    &*'<^4.I«.TE'<SnT.TI^    MCCMO'*    JMU 
•  T    U»t.«4T|0N    Sl>^ta«. 

•0-414  •«•  ai».  ,0 

tOUTMS 

po^aii  i«c«io*>a 

4Tm)*»Ht»|C    49MwrTiJN    or    M>L4l« 

•<4t^i4ri  )•«. 

*o-«i«  Tia  ot*.     2 

«M)IOMCT|«t 

•    MAJlaifTtN    KtCllVi'l    fOf    MKA-i 
■•tAtMCH    4t    ««u    ••t&«CTCk.CS. 

•0-41S   (M*  Olv.      8 

tOlO   *1TI«0M0«T 

KiiMTirie  nKMCM 

l-0«.«rt«c»    Hl^OhT    0»    H.I.T.    l«eSE4<«CH 
t4»c«»T-»^T    rf    tLtt.T<»0««i:S    ro-*    T^e 
THMlt    ^INTh    n,-«IOO    tNOLG    Jl    HAV    61. 

»X4.»»  jr  nist4.<CH   INCLJjti      *»oin 

»H»»lt*.       OlAVt*    UTKAMICS.       CO«"U>IC*- 
TlJN    ^CIe>lLrs    .««;    L«.SM(.C«I>«i. 

•0-«|»   STO  JI».      8 

tote    •MVI4ATI0M 

'UI.U  acNCi«*To<«s 

»0«.l)    SI41E    CLtCT«(M|C    «e»tii   r<» 
T4w4«l    ^40|J    ■•4»|&4TI0<<I    LBuI^ntNTl 


►  I  «4l    Ht»T, 

•0-4I9    »«<•  j|».     ,, 

KAOIO   MCCIIVC** 
KNtlTJVITY 

ilttin^lJl    •«l4k(.'NE1t'<T»    J#    Hf 
CUVtH,    rOH     »Utitu     SIS44LS. 

«0-41»    0«1  JI,.       g 

••010  MkAT   Svtuns 
•  l««0«>«C 

l»«OJ«J    TO    41M    tu    MJO^IO    0414    TI44NS- 
■l»iIOM    SV&TlMS    TtSTS, 

•0-«»«  M«  Jiv.      « 

•AOie  tiooiAcs 

MCTtOAS 

C4tjseL>   «r  <ii\.tiK4iH  oi^rMj jurioN 

OV»<l««.    tCTtPHU    CU"»U«U4TI0'«. 

•0-414    tM  j,v.       , 

MAOIO   lAyCS 
lOHS 

UT«4'«|C    XMm.IM.4N    ««v[    ^i4O»'4^4TI0'« 
II    lOXKCJ    "10141       (LeC''*0<<4<Nf,T|C 
NO'<.Ll«C4N    IMTlMACTION    4SC    VtrL^CTION 
»«W    4    ■•L41if     ijNtitU    •H.jlu'*, 

40-«|«    •!«  3l».       g 

•4010  Mvcs 
to*  rricauciiicv    v-«. 

•4»t  iNie«4t,Tiui«  atittit  •HisTi.e* 

•«OOt    •H«J»4^4TI^    4I»U     IJ.IitO    ST«r44S 
li    T«l4Tt3. 

40-4II4    VM  .  JI».    ?^ 

•4010    •4MS 
K4TTC*I>M 

«4o4'«    S<.4TT«,M|Wi   av    4Tngso>««|C 
'"<tcIf|T4TI''N. 

40-414    J31  JI,.       ft 

*40l04CTIVt    r4kL0UT 

•«?(•  su»n.ic* 

ty4l.J4T10s    J»    •4TEM    C0I«T4I«1I44TI3N 
'MO-    r4l.L00'». 

40-4i»   MS  Oi¥.    >0 

•40l04CTItfC    ISOTO^t 

(MAMlun 

JtC4T    ri40<>mT|t.»    OW    NUtO    FISSIJN 

•""■Jjocrs  mpH  rnE«M4L  rissioit  o» 

U-<3JI      )CC4»    N4Tt». 

»0-4l»   OM  ullv.    10 

•40I04CTIve    •4STC 
l>KI*ie*4T0MS 

4    H4J|04ril,t    MSTt    ISCI«H.«4T0'«. 

»o-4i»  oaj  uiv.  JO 

N40IU4CTIVC    •4tTt 

NUCkEAM    »0«(^    Pk4NT> 

"•MTICLe.    Ul.>l<tTtKlt4riON    0' 
■•k-lSTE'tlBi^    >«Ut.LE4K    4u4|LI4l>r    KQ*!-* 

sr»TE>«&.   OAio4rioi>i  4»go   •it>4|j4tio-4  or 
Llyulu   /I«!;ri«|jN-uM4iii|j4  dho»lET«   |>i 
<"«tsE'»ct  or  rL>>»is*  4T'1js»hc><ic   '.4» 

"lATtmESI     »|ii,4i.    i«t»OIIT. 

40-414    3*4     d|».    10 

•4oior«couci«CT    ^-^^ 
•oioco  '<issiccaiftuir4CE-To-stM»4eci 

**"'  ""tOiX.KT    ^\.liH    roi.    ■|l«uTES4N 
ftxumo   EuECT'.O.K    i»STf«. 

40-414     »M  JIv.      IJ 

•AOIOr^CauCNCV    lKTI*r(*(i«cE 

4)«TE<wt4  Loaes 

M4al4Ttj«    r-ATTENUi    or    4    TM|i,.««^^co 
»»»«4>«|j4l.    ■U^Ht    IS    4N4i.»iEti.     4t4»,iHfc'> 
4>»u    TMt    im'nnjtHCt   Of    tjit    »Ti»oCTj«r 
0*   "'I    •«EOjrTlj^    IS   OI>tuSitj. 

40-415    J*J  j|».       8 

•40IO»*EJJCNCT    ItTtMrERCitCI 
CA^LOSIVKS    l»ITI4T0«S 

4    H|4|4ri.'4E    LO*    »4S»    «<4Kly    ISTE-I. 
»ti«tSte    4TTf«iU»TuH    »04    APPLICATION 
AS    ►'•OTtCTjAs    jf    H.tCT.<J-t*>»i..JSIVE 

^•ICkS  r^j-  s.»ui*n»ui  <i40 1  or  Kiour  Kr 
tHt.naiCi. 

40-414  aa«  01*.     « 

••OlOr^CMCNCT    |>«Tt«rE*C<«CC 

LIHITtMS 

ANAursiS   or    sltolAk.    1  •TmrEMENCE 

Ut.lHATtJ     »tTHHl    A    tl^lTEA. 

40-415  ia«  ji,.     II 

M40IOr^tlK«WCT   OaClkk4T0«S 

'NCOUCxiCT 

"Ito-I    rC>t«tMATl>NLi     JOO    C    FHEwoe^* 
C0..T801.    J£»ICEi    or    S"4(.i.    SIZE    4Nn 
LIohT    AtlGr^T. 


•0-41S  oao  otv.     • 

•40I0«CTE4$ 

*40IO    ASTHODO^T 

•    XAlIOHfTlt    NtkllVtM    rO«    SOLA-* 
'«tiE4KCH     4T     <t»yj     >»EiACTCktS. 

40-415  oa*  ji».     a 

•AXJfcT   E'«aii«ES 

HTPEWJOillC    UNO   TUNNIkS 

"Csjur*  er   ramjet  rAClLlTr.  nooEk 

TE»»$    AT    HACH     ;. 

40-4U    «ta  Jl».    17 

•ANM  rinMiiita 
LlftHT  »ui.ua 

kltoHT    Count*   v»r    «lkJ4£TEN5   -   •A'»r>E> 
rixolNi    fIT»    kJUHT. 

•0-414  aaa  uiv.  t% 


NI-16 


MANOl    riNOINS 

0»TlC4k    eOOl^PWNT 

4SAk»SI>    or    A    UUkOkk-PAMAJOkOIJAI. 
NIXAIW    STSTIH    Ij    at    o»CJ    !■«    HANW 
ri"ii;lNj    JM    "ETiCTlUS   EiJiPHENT. 

AO-414   94T  olv.      « 

•EACTtON    KINETICS 
Shock   tAvcs 

-A»i  s'lctku*  or  Htv.Tics  or 

THkO-lAk    JECCNfjSMION    jr    nrOKAilse 
9t"INo    S'lOC*    aaVESi     HtA^TION    or    S-4 
NAulCAkS    AT    Hf^H    Tt>rE<ATuHCk. 

40-414    ao*  JI».       • 

•E4CTI0N    <MTCHOt.OaTI 
«»l"*TtS 

A    01  Jli<kCllonAk    bNAJUNT    or    'if  <«A- 
kUlO    C)MOI'|0.£0    ■<1&»J<SI    BASEO    Ji    A 
VISl-Ak-S-ATIAk    OINtSSIO.     I<    ChI<M>447CC. 
40-415    0>»  JI,.     m 

•EACTOH  roCkS 

44U|04CTI»E    OtC4T 

^AxriCkL  oi>isik!><(AriON  or 

"t-tNlkMNS    NUkutAH    AiJAlLlAKT    KOAEH 
ST*llHS.    OaIOATIjN    a«,o     <ITK|-]ATT0<    Of 
kl*'  lu  -ZIMCP^doM-iWANloi  OHOi'kETS    In 
•••kSENCE    or   rkj4I>M>   at^jSphC'^ic    r.Aj 

NlAljMtSI     tISAw     41»>U4T. 

AO-414     )««  Jl»,     fO 

•EENT4T    VCHfCkES 
ATHOS^HCaC    ENT*T 

ISsr-«JHt.STAIION    STUOT    A<f>    ANAkTSIS 
'o«     Oo>t-«Vl»<j     tC-LNTUr     ■'Ht«ONENA. 

40-414  laj  jt,.   12 

•CtNTMT  VtHICkCS 
HC4T  SrtlCkOS 

iHtHiOPirsUAc    "••<0»»f<T|t$   or    $J« 

CA«jIo4TE     iUPf<     JHa|T4k     He4T     kHICkJ 
4NU     INSUk4TI«K.    NAIt'Mk.:.. 

•0-414     ITJ  J|».     14 

•IENT«T   VCHICkCS 
NOSt   CONCS 

CAkC  ILATIONi    row    A    r.AHkO    CONE 

•0-414    a04  01*.     12 

•EENT«Y  VEHICLES 

UkEHcrca  STSTENs 

A  Nj^emi-Ak  hethuo  rj4  coN.'uTi ., 

TNANSHISSI  J*.     A<0    NE'ktCTIUS    COtTI- 
ClkSTJ    jr    4^    l«HOtOOENJjS    l»k4V»4 
kATlK. 

•0-414    a«0  01*.        8 

•CENT4T    VCHICLCa 
••AE 

"Outk    rj4    K^tOKTIO*    0»    HAoA*    c^oss 
M.kTlu4    jr    THt    ■4«k    or    HE-ENTHT    »>OJI£$. 

40-414  at«  JI*.  la 

•tr84CT04T    NCT4CS    S    •WkOfS 
T4NT4kON 

«Ek4riOM    tftrcttN    $"»tCItIC    Ht4T 
4NU    iHlSSIvITT    or    T4NT4uU»    4T    El'»4T- 
kO    IEWE4ATI4EJI    »|SAk    ^E'O^T. 

AO-414    1*4  0|»,     17 


•trMACTW^r    NET4t.k    •    4kkOTS 
THE«N4k    J0|N|N« 

•tkJASIklTT    STUOIES    j»     3    ioK- 
"'t.Kt|4k    MIJ'IUM    4kkP»J    SOK     I,. 
CkoSIOM    IN    THE    000    •tr<4CT04»    H"fT4kS 
S'ittT     -(Okkl'li     ^M0»'»44. 

40-415    a03  01*.     IT 

•Era4eT0HT    NCT4kS    t    4kL0rS 
■CCOIIM 

(Ltcr4u<  iM.4n  •clOI<.>  or  o.»  ti- 

"O    4kLJ». 

40-414    ITi  0I»,     IT 

•Eriiiacn4NT  com»>usso4S 
sr4eEci«4rT 

JtvEkOPHlNT    or    A    4|«|AT0<tWE->    HE- 

FHl;,tM4r3««    roM    SP4CI    Ai*>'klCAriONS. 

Ao-415  „is  JI*.  n 

•EratMMATiON   STSTCnS 
INr*4ttC0   OETECTOaS 

4  ktTTf*  ON  CkOSta  kJOP  NIIH0GE4- 
NEON  CiJOkEH  OHL^O-'lHt  roM  |^*44E'1 
SC«N%E-4   <E:eNor4«    IV   4«J    vt, 

40-414  aaa  oi*.    « 

oE*tkJ»"il<iT   or    4   "I  <l4To*UE1   4E- 

r>«Hrt'<4T0.<    »0«     SP4CI     4»-'LlCAT10NS. 
40-415    45J  01*.     15 

•ErukklNO 
SHirs 

^•**-    <  <rki'ENkt    or    •E4THE4   ON   «E- 

rokklNK    AT     SE4. 

40-415    aa*  Ul*.     II 

•fk4Tl*IT*    THEO«r 

aiMkioaa4^ita 

N0CkE44    OHTsKii     «Ek4Tl*|TT     TH£J4r 
4NU    go4<TON    NttHANICS    »APm$    Ib^uCJ    ON 
A    »    TlA't    Cu»iTkaCT    on    TtEOflETICAk 
"•HTMCSI    rj«»k    MEKO^T. 

•0-415  iij  01*.  a* 

•CkiAaikiT* 

SalTCHINa   CIRCUITS 

THtj-lr    or    AoJOkTASkA    SAITChISC 
NETAOMXS. 

•0-414    Sia  01*.       8 


•ENocavous  s»*ccc**rT 

oaaiTAk  TM4jccTo«i(a 

A     BWIEr     SoH*ET     0»     T'lAJECTOMT 
UOlDANCt    4NP    KKOrUkSIO^    ASPECTS    OT 

otoiTAk  •eNr»ta*oo». 

•0-414    10*  Ul*.    la 

•E^ONTS 

aiokO«T 

SOVIET  klTEKATUME  01  SrACE  kirE 
SOHKOMT  5TiTEn>. 

40-414  ia«  ai*.  16 

•ESC4«Cm    ^0aK4H    40MINISTK4TI0N 
SHOCK    84VCS 

A  H«o*osAk  ro*  A  STojT  or  cokLl- 

SION    OMKESKES    kEAJIN(.    TO    ELtCT40'«IC 
E«klTATION    »N0    I3NI74T1JN    aEXIND 
SHOCK    tA*Ek. 

•0-4l»jJ«*  Jiv.       <t 

•CSC^MCh   •E^CtWS 
•NAkTSIS 

SOVIET  niseamCh  •C^CIOm  ari. 
•0-415  »s  01*.  ao 

•CSONANCE 

OCCAT   KhCHES 

INTttruAT    o^    CONPET|\5   RESONANCES. 
A0-4IJ   450  JI*.    10 

MESONANCE    AasOAPTION 
NCASOWENENT 

lONWATlCN    •'HOkkSS     1.    CtSlon    VAPOM 
'H«.«'<IJM|C    roN<l.XTL»    ••l4S>'4S. 

AO-414     164  JI*.     IT 

•ESONANCE    SCATTIKINS 
N4THEH4T|C4k    NOOEkS 

•  INTti«Pk»»    0»'     CuNPETi'.S    HESONANCEK. 

40-415   490  Jiv.    ac 

•EVIllS 

SIklCON  CON^OWNOS 

-ONJ.HAH-  o.  :Hc-isr<4T  or  omsanic 

SlklCOV    C0H»'0U«OS.        •■c.PANATlON    HIJ 
••HTMtAk     A.''    CUNJCAk    »ROPt<»TlE$    ar    A 
LA.«UE      4M|t.4    o*'     4ON0WEKK     J^iANOSIkl- 
CO«     CO^HOo^rs     ».,0     HllH     MOkTHtX     OB*»NO' 
SlklCu4    C0<«>'OU.US>        T4A<SkAT|oN    Of 
•<oab|A4    ioo«  . 

40-414    Ml  01*.       4 

•ICKETTSIA 
0ISE4SC9 

<IOi.I  Ji-<»PHI    JS    AOCO    ••0UNi4IN 
S^oTTtj   rE,m    ^H3iiK    or    KiCKETTSIOSCS. 
40-415    40a  JI*.     |A 

•l*tNS 

STKuCTUMS 

i.ONr.411.     p»     Al.LOVl4k     «|VE4S    OT 
»THk    JtTTJfS. 

•0-415  9a*  Di*.     a 

■OCKET   CASES 

"X«ET   NOT0«S    ISOklO   MO^EkLANT) 

ILT-^A-HI'.H     iTHf.GTH     »OklO    ^NO^Ek- 

k4.T    woCKt'    Horo?    ^ASE*. 

40-415    499  JIv.    aT 

•OCKET  NoroM  NoaxkCS 

•  XKET    40T0»1    (klOulO   MOrEkkaMTI 

*'4om'«CS»   xi><oHT    ISCwJ^INl   4E- 
SEAXCh    In    Tml    rOkkOTlN*    AHEASI 
C'JaTEO    NETAlkl*.     TH^l  ST    ;H4N4ti«S. 
t»r«4N041kt    NuZtkt.        COIJOSTIJN     I N- 
St«»Ik|T»    ifAklNj    kOSCE-Ti.       AMLA- 
TI<1     ThsjST    CHAN-ltX    reASlalLITT. 

•0-414  sas  JIv.  aT 

•OCKET  nOTOa  NOZakIS 
S*t,AT  C 90k INS 

'•a  4Spm>ti  j'«  woulIi^i  or  A  Tomj- 

1.1. T     a^JlJ4*r     ^ATti«     IN     AN     AI|kYO«E4TIC 
N'J<<kt. 

•0-419    448  Jiv.       9 

•  OCKET   NOTOKS 

CHE"ICAk   E4Ulkia4ltf> 

^T*'-''     J*     •'10*'«A»S     f  jX     CONroTI'lj 
"Jk«tT     tN»I'E     •♦».«ro»"A,it,     rLANr 
CJH»0»|T10,    4>.u    TtNet44r,j»u.    "OkkltA 
C>laJ44<Si    A' J    :  ijl^la^l*    SJkotlOKS. 
•0-414   690  JI*.    1^ 

•OCKtT    H0T9MS 
"AkroNCTIONS 

••o.-<ES,    ANo    STATUS    '<E*'0«l    or    T  ok 
'OK    JOk»     l.»5. 

•0-414     614  JIv.      I? 

•OCKkT    N0T04S     (klOUlO    ••OrEkkANTi 
LImuIO   •XkET   •«0rEkk4NTS 

.-IVt^JPx',!     Jt     NCN-ltTAkLIC    PO*I» 
Tl,«    t<'*ok>TJN  riLAjOt-ti  rr^    »»»Arf 
VEHlkkt    '»'«>/»'Jkj|J'«    »TSTf<S. 

•0-415    1*0  jIv.    \i 

■Oe«fcT   HOTOaj    (klOulO   ••0*Ckk4NTI 
•  XKIT    4ESEAaCH 

•tA»I(|.ITT    Of    NUTATION    OEIONAftON 
•4«t.    ><JC<£t     '<UIOS. 

40-414    590  JIv.    aT 

•0CK4T   HOTO^S    IkiaulD   ••0#fkC4NT» 
TH»,«N4k    tNSUt4TI0N 

►•"O.-tESi    ..E^OHl     INCkOOIVa    Hf- 
St.A«CH    IM    T.t    ►OllJaINj    A4£Akl 
CJaTEO    tET^lkl,.     THHlST    .HANHtxSt 
t4K4NUA<kE    'Oa^ke.        CONSOSIIJN     IN- 
ST.alklTr    S'-AkiN-    kONCtKTS.        AULA- 
Ilvl     THJST    CH.M4LM    rir4sU|LlTT. 


40-414  saa  01*.  a? 

•OCKk^   MO^OkSION 

HiiroMT 

<I»TO««»    or    KOCKtTS    410    NOCKET 
"N^f-OkSION. 

•0-414  19a  01*.  la 

NOCKlt^S 

Htsro«T 

lISTJNT    or    -DOCKETS    4N0    HOCKET 

•"♦ffULSION, 

40-414  iia  oiv.  la 

•uNaAfs 


COI II  iTMUC 


HO 
••kl 

TO 


i'l 


■4H0ri0    >k01U    STEKIOO    RESPONSES 

(•4JE0    O0SE»    or    COHTICOTHOriN. 
•0-419    aTJ  OIV.     16 

S4kWKCkk4 

ai^^ioo^APMics 

iBklOOM'PHT    ON    SAk>»JNtLLA 

t«<44osi*E    ttr    SAkNoNEkkA   Typhi. 

•0-414    790  UIV.     16 

••NtkS 

tion 

KNO-tLASTICITY    OirrEHENIIAk 

J<$  ro«   pneuICTI«<   DErkECTlON 
NOAICH    »»A,EkSI     E«PE»|NtNTAL    C3N- 
TI  JN. 

•0-414  loa  Ul*.  as 

TES    IA»TtriCUkl 

o*a)i|T4k  raAjtCTO^iES 

CJWOTfM    PHOaHAN    rjK    THE    CONPjTA. 
or     |N|T|«^     ONilTS     jr     EA><lH     ^ATEk- 
■b    JETChxINcU    »«0«    a    XINlNon    N01- 
TJPjrENTHIC    <N(.OkA»    0dSE4VA- 
Of>^    »IT-tI^    O.E    KtVOkOTlCN. 

40-419    04T  DI*.     la 

IN3 


SANOllCH 

ocr  L  EC 

LivlaJTI 

IN 

ri 

SATCkii 


T| 
kll 
UEx 
Tl 


SC4 

A 


TT[  t 

TN  )  kPHEaE 


Ai^l 

Nok 
"lo 

EkL 
IN 


I 


KNCOlIt 

HA 


SCI 
KI 

TEN 
'AkI 


Stxv 

►"AlS 
T<«C 
ATIA 

SEA    44 


"AKl 

M4    44 
EkEC 

T 
tki.- 

UA    (A 

SOkOl 

kl 
Iff 

or   51 


SECOND^' 
rik" 


SECONOAir 
TEST 


SPji  ■ 

KoinA 
COflol 


TION 

No*  sTA«ikia4TieN  ro4  ^0405  ano 

I   4TS. 

•0-414  aas 


01*.    13 


HjspHt»ik  AasoHPTUN  or  sokA^* 

f  M  >i. 

Ao-41*  Tia  JI*.     a 

SCATT^INO 
THtil*T 

<  4o«JAT10»S    Of    SCATttHlKG     iHtQitYi 
kATION    TO    P|ON-r|J,    [*CHAS'-,£t 
0*-10:iEo«.     PlCN-JtOTt40N.     AO 
NJCkEj'     SkATTE«lNjl     iOA^To*" 
HJJrNA-ICjt    NOLTlPJkt    E»>-4NSIJN 
ENENTa'T    P4N?|CkE    fHYSICS. 

40-414  400  31 V.  ao 

iNa 

T>iln4T|C4k    NOOEkS 
I't     «4Tjtt     jf    ••4NQU4    JEN4N0. 

40-414  Tas  JI*.  a« 

KIEN^inc    04a4NIZ4T|0MS 
4NAIMIS 

i-i   trrtCT   or   kH4N(.iv!i   sizt   opj< 

.  AO-415  99*  JIv.   ^^ 

CNiinc  oaaANizATioNs 
fiTirie  •cuA«CH 

l»TjKr   •Nu  '<i:>siON  jr   The    in- 

SERVICE    eONMTTtt     0<    TtCHNICAk 
.ITIES    -    SouTHEASTbi^N    0S4. 

»o-4i9  49a  JIV,  ^^ 

KIENTl|r|c    4E>E44CN 

UN0E«|l4TEK   eauirNCNT 

3F^  kC -4  I  P T  I  OX    Of    TmE    JIV(4>S    OS- 

H><    JP4N0I     •dlTlt.,    bJ4i<0i     CJ<- 
Jt'T-t    >,4M.«     INCkl  <0»tTtHt     P.«}- 
'/<4,    djHrti,^   kEvEk"    PlNCIkSi 

<I  «ii    JFVICL. 
^0-414   9«9  JI*.      a 

COM*  )  tlON 

Nl    J^E"     rAo>tS«    ANO    PKtVEvllON    jr 
1        CiNl-^SIoN     ANP     rjJk]  •%     A««- 

It ). 
^0-419  as*  JIv.  JI 

'tl  • 

'    iCAk    C0MUUCT4NCC 

'I    t-rr^ci    jT   p-ifssj^t   JN    i»e 

'l:4k    'ONJOCIIVITT     It     St4     •4TE<). 

'0-415   aS>  jIv.      2 

I  ONS 

lt-<4Toi.t    j«i    tktCTmC    CONWUCTIV- 
(    1 '"KL^il  .IklTVi     4«T    vl>COSITr 
i  I      *xrt,P     I,    i<tVlE«tJ. 

'0-419  a*9  01*.     a 

T    EMISSION 


i»ics  rr  tktkTwoN  L"i>sioN. 
'0-419   99a  JIV.      A 


CHISSIOM 

THOOS 

TE4|N«,    TItkO    •Alts    rHON     I0« 
KENT    ONotN    lUN    4iC»ET    0P»4ATIN1 

ft-4»>  «•»  01*.  as 


Nl-17 


REN  ~  SHI 

SECONDARY  INJECTION 

NATHtNATICAL  ANAkTSIS 

'<E»t*^Ci    JN    AEfcUSOk    »CATTENING    IN 
Thc     lNrH4«Lri    t-INAk    HE>'J'*T, 

AO-41*    9*4  JI*.       6 

SEDIMENTATION 
OCEAN   aOTTON 

tNvil  4EEHINI4    PNU«n.llTlES    or    MARINE 
StUlMENTS. 

AO-419  a*a  01*.    1 

SEDIMENTATION 
•IVE^S 

CONTNOk    or    AkkOVlAk    ■<!>£•*    BY 
STktk    JETTIfS. 

•0-415  9**  01*.   2 

SEMICONOOCTIN*  rikMS 
INTES^ATEO  CIRCUITS 

"ATtllAkS  A'VU  TkCHNIjOla  SOITASkE 

*\M  ro.<NAT|nN  or  holecolAn  ci«cuit$. 
A3-415    194  JIv.      8 

SEHICON00CTIN6  rikNs 

MANOTACTO^INS    NETMODS 

"lAtJ    CRYSTALS    INAS    -    INSd    PRE- 

••4MtO   JY   thfhmal  Evaporation. 

AO-419  jjo  01*.  as 

SEMUON00CTIN6  rikNS 

OPTICAk   ••orEHTItS 

►■REPARATION   or    kU-ooPEO    I  4S0   rik»S 
BY    CONC'JRRENT    uVAfORATlJNI    OPTICAL 
PKOPEMTIES. 

40-415    09*  JIv.     I* 

SCMICONOOCTOR   OCVICCS 
•AktlUM   ALkOVS 

iROATH    jr    slN.«kL    C«»»TAl    aALLIOI 
PHwSPMI  JE    ill  TABLE    »0R    jEvICE    AOPkl- 
CATION.     EVALOATION    or     T-t£    NATtRIALI 
ANO    THt    rAs*ICAT10N    Or    JEvlCES. 

AO-414  189  01*.   as 

SCMICONOOCTOR   OCVICCS 
INTCBRATCO   CIRCUITS 

"ATt^IA^S    A<u    TECHNlJOE>    SOITAdkC 
ton    ro«l4TIC;<    .^t     HOLECO..AR    CIRCUITS. 
•0-419    194  OIV.       * 

KMICONOOCTO^S 
O^T* 

CUHPIkEU    UATA    SHEETS    ON     iNOliJM 
♦'hoSPhUE    AS    A    StMKONJoCTJR. 

AO-41*  aaT  Ji».  as 

COMPIlEj  UATA  sheets  on  MAvNfSIJN 
SI..ICIJC  Ai  A  :.E'4|C0NOOkTCM. 

AO-41*  a*9  OIV.  as 

CONPIkEj    DATA    iHEETi    ON    INOION 
TtkLUMI  )E    45    A    StNlCONJOCTOR. 

AO-41*  aa*  JI*.  as 

SEQUENCES 

THEORY 

SI»Jk»T|.iN    or    NATHENATICAk    MOOEkS. 

SERIES   *"""•''    '•' 
ANAkTSIS 

•NAi.TiI»    o*     OjA.     SE-<lti    WtkATIJls. 
AO-«l*    laT  JIv.     ,, 

SHAPED     CHAROES 
SEPARATION 

LlNt*^    3-^f^u    kHA«<,t,    SLPA44TI0N 
TtiTS. 

SHCCT,   *°-"    '" 
HC4T    TR4NSrC^ 

lEMPt^AIlMt     TA9kES    *ti     jIvtN    ro-J 

Thl     CAi.CJLAYIo,     Jt      YtHPi^»TU«t4     IN     A 

Tao-latE^    ii  Ac    as   a   t!)«;Tii>N   or    TIS- 

TAKCE    r^Q^    r,t    tAl.'.     ANJ    T  |  NJ  , 

40-414  9*0  JIv.  as 

8HCCTS 

TCMPCRATO^E 

ttHP'.-IATMNt    LAkCuLATlUN    Or    4N    04- 
T-<olHy.JIC    .'I  4Tt. 

AO-«i*  aae  jiv.  as 

SHEkTE*S 

civik  ocpcnsc  system 

►•L44X1S.     roi     CiviL    'jt.tf.St 
S«t^Tt»S    I,    S4.    .ItiO. 

AO-419   0*0  JIv.    10 

SHICkOiNG 

'LASHakiNONrss 

JYN4<IC     «INvjkATlUN    or.  THE    44') 
••kASH    J^I\j>..tS»    PXOTECTIVL     STSTi-l. 

.HIP,   *"-"'  '••  ^"'  " 

HVO^OOYNAMICS 

sTjjr  o\  SM41.L  •4VE  •<esiST4NCE   ar 

SHIPS.  '     "^ 

,H,P.       •"-"'    ^ 

MOTION 

THt    EPrtCT    jr    NONLl<t4>.    STATIC 
COoplIi.   Ji    THt   Notion    xTajuitv   or 
A    iHiP     <JVIN(i    4,    OdLlOJt    »A*tS. 

•HIPS       *"''"'    "'  ■""•     " 

•cruEkiN* 

TXt     iNrkl'ENtt    Of     aEATHEK    jt,    Rf 
tUCLlNi    4T    «tA. 

•0-419  tat  JIv.  Ni 


SHO  -  SPA 


•MOCK    l'*T>«Ol.OCTI 

MMTCCTIVt   Tac*T<««ITS 

ll«.*TMC<tT    (ITM    *9Xl^0€J<TIC0Tri0*MlC 
MJrt««NC    f    TWAUM4TIC     S-tjC«. 

M>>«»    SM  JlV«     16 

■MOCK  Mvca 

**«AkTttt 

•0««1«   M*  Ot«.      « 

•MOCK  t*vcs 
t«^LO»II>«S 

UH    t•^t    vl*l»lN   U*    SMt4C«    (avtS   moa 
••'ntll|C«C    C(<*K>«.*lSLW    CI»i.OSIOSS    I>l    *|lt. 

MNVATIvf^S    n»    »t>TOLITt    '•tniS'^tCIIEl 

(<i  •••■lOT  ca<«oiTiu«s. 

AO-41*    MT  0I«>       • 

•MOCK    lAVCS 

THfc    *1««i.l*U*Tli^   Of    SnoCA    atVCt 
IN    IM^m    P4«»A^    T>««Ou«-<    «    rL*M( 

fitONT   It  ITuOUul   tevicT  touicc. 
*0'-«t5   01*  0I«<    29 

•MOCK    MMt 

•CO^TKie   rotws 

"evjMH  -jf  ki«^t  «coacTmc  S'^lus 
*o««ts  •••  ai«.  » 

•MOCK    lAVCt 

"•»s  s^cTNv^  u»  Ki«cTics  vr 

•Cn|«K>    V40CI    ■««&»•     KCACritM    or    >)'>1 
•  »vlC*L<    4T    «1|,^    TI.>PC4*Tt»<tS. 

•mock  aKiAS 
smtsics 

iTMCsscs  i«  TMK  MCkitM  or  •  evLls- 

UMiOi.    C4«iTT    t<    •«    l>#l«ITe>    tL4Sr|Ct 
IS^TNOflC    •»<"«««.»£ SlUUS    ^tSIJ"    •'•€•1    ThC 
C4«ITT     It    t.''«tw»*t.J    B»    «    Pl.4<<t    IT'ietS 
■««t    r<<4MLl»b    r-l«i>CI«Ui:Lli.4«    TU    I'l 
Alts. 

40-«l»    M4  1)1*.   21 

•mock   Mi/Ct 
U««>(**4TKII 

T«t    •<CTrtPO    J*    «*.»•«    ^-^'OAC  TIN  I  ST  I  CI 
*UK     U«l»Tt4j»    »LJ«    '•0«t«."»S     I  <    T»0 
t^>Ce     <«4l4Ki.4k. 

•mock  mvc* 

■4Kt 

»    •^)^0>»t    »J^    4    tTvWt    OF    COCLI- 
klt«%    •••(JCC^Skt    Ll4JI<»<>    TO    LLlCTVONtC 
t4C|T4r|a>|    AIM    I0NI74T1JM    MtlHO 

•0»41}    M«  Jl««       « 

IIOMAk^TOotOtK    K4TIC 
i«(A»«MCi«C(ilT 

StNilTIwITT    4e4Su«(.«<lTS    OF    •€- 

•a««i>  o«i  3t«.     • 

AM^ITtMC    KOOUkATIO*! 

"CIiW    J»     CjN»t'*Tl>»*    4S    4^    kl«'«4|. 
tj    »    Mj»  <T17tl)-ciijH4TI0«-"«CJOl.4T?Q 
tl'S*L. 

KU**!*   Oil  i;t«.    24 

•  iLMtt 

tv.«Tnct>S    <CMCMItT«Y» 

•ONJj-«4«»-     U<     L'<t"l»r'<»     k)»     UM04>tlC 
kltelC'.)^    CJt'lnitDS*       Pl<cH*«4TtU«i    4f} 
►'HINIC4L    4  4"    CH.X|;.«L    »«0»£«Tltt    JF    » 

k.4>«(>C      4)1J-.»    0»     "jNCaC^IC    J«*4l<lTSIl.I- 

cv^*  cu«*ju.;>4  *«v  "tiftH  ►•ocf'tN  o«j4'»o- 

SUIC'Jt    CJi'-buaUS*       T44<Sc*Tt<M    OF 
■•l^aSl4  4     4>J'» 

40-«l«   Ml  9T«.      « 

•  iLICOtI    4CI.0TS 

04  T4 

CclMKUE,   J*  I*    kMttTa   01^   "Kutt'SUM 

kIblCljC     4i    4     M.'tlCIHOO.TCH, 

•0-«l*    •«%  -II  ».     ?S 

•lktC0««  •v.as^iCi 

STNTHCtlt    ie>«>«IST«TI 

-o»»o.<4»'-<  a<  ;.'n.-I»r-«»   JF  uH-Mtlc 

ktblC'la    :J""«0^./..        PHt.>»4i<4TlU»i    4XJ 
►••<?»K4L    4."    t  't^lL*.     •'■«T't«TIH     je     * 
t4«Ul      .J4)L»     >     ••U'«r"f<i:     J*j«N'»4ll.I- 

Cj.  Cu**jj«r»  *«ij  -"liH  KOL*""t«»   0»j4«iO- 
slwlCut  CJ'"'«o«oi.      T'«4.Si.«Tij«.  or 

••U4b|4a    JO  J'. 

•a»4t«  Ml  ji*.     « 

•|L044*«t 

STNTHCSIt    iCHCMKTWVt 

»0«»J.<4»'«    U,    Ct'ltT-vI     JF    JM'i4<[C 
ilktClX    C'JX»«VJ«Oi.        P*t^4i»4TlJ««     •  «J 
FHTMC41.    4.'-    C-«4U4l     <»-<T-t.»tlLt     )F     * 
L4>«»C      «J^8t»    Of     XJNCt-*!:     J«j4N1MuI- 
CO.«    Cv»«»3j.0i    »Nj    -^111    ''lt»"S.H    »)«  .4'lO- 
SlklCU«    COMPOUIUS*       T«4<St4T|Ji«    OF 

•ti*si4«  a-xi*. 

tO'Ulit    Mt  UI««      • 


»l«Nk(   CMMTKl,* 

•*4.klUM    KkkOT^ 

(•K04T-4    J'     tttbLt    CKT^T41.    «4l.LW 
PmOSFhIJC    Sl-lT4aLt    'OK    JiVlCl    4*»Ll- 
C4II0«I<     CV41U4TI0N    OF     T-iC     ■<4rtKl4k> 
4NU    TX    F4a*K4TIU^    OF    J(»|Ct». 

KO-41*    1«J  OI»t    25 

•  IMkt  CKrtT4kS 

•CMXAMIUM 

•'^OOJCTIOK    (.■HaltttKl  «S    F04    toOCO* 

uot^o  i*e«'«4«'iun  ii  aiTicToK  ttfc 

IK«00<       CHTtTA,.    ^HJCIN^.    ••4TIHI4I. 
C«4kU4ri0>l.    lt4tIU'<    'LUO-IIDC    TKASt- 
N|kStU4    «I«00«    tC4LlNG. 

*a-«i«  las  ui<>     6 

•  l«Mb(    CI«T>T4k» 

MMMCTOITMICTIOX 

T[>«>t'«4Tl'KI.    xLk'TIO*    0*    -AltHtrO- 
»TMICT|JN    0'     S4TuN*TI04    Or     muN    SlLl- 
Clwl    HO'VOCNVSTaLt* 

KO^KI*    T«0  Jl««    7) 

WIM 

Tl«KNKC    «*Ot*T|0<« 

1"'ti»<4L     IHJOHT    U«     T-«£    SKIt. 
40-«l«   701  ai«.    I* 

•CCWIK   ■OOltS 

NT^MSO^IC    CM4i|4CT(III^TIC> 

^Ct^X*    T40    JI«t.\SI>)44L    POatt 
•UuKt    '•4yl'^.    IINI'^L"    itfO    LlFT-0'<4'. 
IN    "YKfttUMC    H.3«« 

*0«41S    IT*  Jt«.       « 

•MO* 

ITKaikUKTIOM 

k*tUt    ST4*||.W4T1U*I    FjN    4O40t    <W 
NU<«44*!i« 

40»41«    **»  Jt<>     II 

•mot 

TMiaiM^   COXOUCTIVITT 

tF>«.CTI»r     T:li.m<4L    CJOt>CTI»|TY    jr 
»t.<Tlc4TEJ    MtO*. 

40»«i»  Ota  Ji<>  29 

sociokoar 

4CC(FT4aU|TT 

THt.     l4CL'Tl«t     *4l.t»     J'     S0C14I.     4P- 

FHW»4l.     4«I0    aLM4»l>>M     IN    4"4LL     *«WS. 

«U««1S    »S  3I».    2« 

•OOIi^"   COSFOoNOS 
FM4M    ITiiOlEt 

—**    STUJILS    Of    FH4S4    T«4N&|Tl04il 
f-l    4i«J    N4>7>    hCSUN4HCl^    In    Fut»C^»- 
tTaLLlte    N4««    4'    Tt"Pt-<4TuHti    410VE 
4Nu    akLO*     r~e     wUlttC     Fh4sI     TK4l«St''l)N« 

A0-4IS   20*  31 ».    29 

aou  -ccH4Ntct 
in*.***)  •4TEaa*ra 

iTuJT    OF     TK4CTl»l    fJtZti    UF    CO-^E- 
kl<t    SOUS    IN    t.4«1H    C4»4LS.       h>t.^|i4    OF 
UNkiNtJ     tNJ     C4<TH.i.INej     :4N4W&« 

40-41}    tii  OtVi     II 

•OIL   "CCHANICS 

kO«oiN«  ii«CHai«icai 

^T4riC     4>9    JT'»4i4IC     ^cSPONSfc    OF 

UH»NUL4-<     SOIlS. 

Ka-«1S   Mi  Jin.      2 

•oua 
noiaTuwc 

1Ht.««OJr- 4niCS    OF    •4Tt>«    «»0»E<«tNT 
IN    kaii.< 

KO-^I*   MT  Jl««      2 

•OCM   Fk.4KEt 

ccKasiFicaTioM 

LL4SS|»ir4l|  jN    u»     S>>k**    FHOMI- 
Nk.Lla    F}<     «tjN>FOT     CTCtt    SJ.     l»    •- 
IW39. 

*0>«t«    TO*  lll«<       2 

aocM  a4oi4Tio«i 

4aiOKFT|0«t 

»t»jS»-ti»l(.    4aiu»FTljN    JF    M>L4i« 

"4k,i4ri  n, 

«o««i«  7ia  Ji««     7 

a0i,AM    «40t4TI0M 
COamIC    ^4TI 

Tlwt     ^4xI4TtJNk    4NU    AST-^WtlWItS 
IN    LOf'IC    •»»jl»110N. 

KO-aiS   M7  3t».      2 

SOktU    tT4TC    FMTtlCt 
0XI9ES 

•<t»t*-«C  '    u«     .t«    SULiJ    iT4TL    :»eFECT 
ir>»LCtj'»£S    >"4>i.u    UN    405    »\J    UN    V7)I. 

KO-til*    «3»  j|«,    29 

SOCiUt 

coMOuarioN 

"TuM  )J»  .»»lw    F'<UCESkt.t    IN    rue 

P»».lOO-CO  1^1   STIOLt    L»Tf«    CF    >Jtn 

mTlti.Cs   ^'Ot-i   ijj"  •»^t.Siu•^i.. 

KO-MIIS    1*7  ill.       « 

aociua 
iHoaaMie  co^^MMOt 

1"4«St4TIuN     J«      «3Ht.|jN     '<E>c.44r  «     IN 

Tm.    Cx4  «  jE    in    IHt    xiiNtrlC    P<u«»»«T|rs 
OF    kOCjJ    I.'H(,*«ll.    CO-'-'JjNJS    IN    4 
flbkU    JF     |',TI.',jC     .•4-N4— «4314I|0N. 

4a-«iit  Mx  Ji<>  r> 

aokit;* 

NCF I N I  lltO  I  •«  T  4kbU<iaT  I 

Jtvtt3P'"'»T    jf    -.t*    ••tOCi.SM.b    FJ-< 


FQ-IS 


PXU0UCIN4   DUCTILE   "OtTajEsyM   •»    VXIO" 
tT4lE    FVMIFIC4II0N    •E*CTIO«IS    IM    IM- 
4LwOTtJ    IX'aOi-NuMt 

40-4I4    02*  OIV.    17 

aoLioa 

»F«CTH4  IINFMAKCOI 

*4M     INFH4KLU    SFECTl«4    0*    CMTST4LS 
4NO    tOLlOt    IN    4    L^HftE    '<4NbL    9F     TC^- 
FtH4TU«ESI     lIUulO    HtLIU-*    T>)    M00«    TE«^ 
FtN4Tu><EI     4hN04L     kU*»*4<4T    MEFOMT. 

*0««1«   Ma  Jl»«    29 

aOLlOB 

COftOJCTino    THEUMItt    IN   AAMOUS 

»X4SM4S    4NU    SUvIOk* 

*o-«i»  tia  oi«.  29 

aOLlUB 

VKFOailATIOM 

IHt.    V4F0*W4T|UN    OF    »0(.10&    DV    4J« 
SUMMEU    ^4JI«TluN    ENE«Sf     IS    TKt4rtJ. 
tO<IET    tOUNCE. 

aO-«l*  7tS  JlV>  29 

aoLuTioma 

tLlCTKICAL  CONOUCTANCC 

The    S»t;l»l>.    •.LLCT<lC4i.    CuOOtlC- 
T4NCEt     JF    truEuOS    a«TTi<»    ELtCT*Ot»TE» 
Mf.4SUNEJ     4S     4     fUNtTION     J*     HTjaOtT4T|C 
F><LSSUHE    Tj    •O'OOO    FSI> 

AO««ii  aat  oi»<  29 

aoLuTio««t 

ELECTKOLrTEt 

LlTt.'<4Tj4t    UN    twECTi<K    CONt*v»CT|<- 
|T».    CO'«FKL»SljlLlT».     4<D    ViSCOtlTr 
OF     &E4      t4TL*     It     •EVtEFEj. 

K0»«19   2*3  >>■«•      2 

•OMFTIOM 

auLFun 

40»j'<FT|rN   u»    iutru'*'    '•*0*fnom\j%, 

4NW    ^H.'^Cj^f     ttr-iHi    («T     ^EULlTi»l 

»Ti<i.CTu-<£    J'    tutFuw    NOtECuLEi. 

•a>«it  oo«  lit*.     ■ 

•OVMQ 
SFEECm 

•E»t.44C'i    ^E^U^T    VN   '4|NinU4TI0>l 
F'<uCEuJ4es    In  HHONULOdr. 

AO-41*   32a  Jl«>    32 

tOUOM    ttaN4L» 
4NTENI«4t 

4N4c»Sl»    JF     TMt    •'E««Fu'<»4NCt    f 
»«"«tKIC»Ll.»    ST^XtTWIC    Jl'tCTl.t    •€- 
CElVlNi    44H4TS. 

40-«tS    29*  Jl>-      a 

•OUNU    TK4NS<«1SSI^ 
4l«4LTalS 

l.'NUC-<F4T|ll     jOOMU    FMJ«'4i>4TiuN 
4N»LT»tS. 

aO>«t«    107  Jl««    29 

•ovMU  TaaNanis^ioM 

FLUlOt 

4FXi4  J(lN4Tk    EWU4TI01>    AUVcKNtOw 
H'«ITE-4«F|,ITuuE    kUlSO    IN    ThcMMO- 
VIaCOUS    FLjIUSa 

ao««ii  aaa  •'t"'  29 

tOUNU    TN4Na>«|tttON 

M4TMCH4TtC4L    4N4LTalt 

siwue  ■t-u*.,.  a^  1.0NJ-N4NOE  i'Xh*) 

Ti4aNSH|Stl  J>  4>  »4nT  OF  4  STjjT  OF 
4T-<t;$»'-<E^IC  'HL^  (.tNE^ATtO  41  N(J» 
CLI.4N    Et'L^'lJtS. 

*0-«l9    12»  -II  «•    29 

fact    CNVlaON"(NT4L    COMOITIONS 
••OLECULAK    4SSOCI4TI0N 

T«l.JHETI'-4i_     HCit»«C-<     IN     4klM0. 
"tfSItil     FpAL     Kt»'U"T. 

AO-aiS  tia  Ji«.  ,y 

•^ACt  FclSMT 

POLITICAL    SCU>tC( 

SPACE    EAi-LJtiTlUN    4NJ    |NTt.NNATI3NA|. 
»"«UBLt<S    I»    THv    Uit    »NJ    CUNTauL    OF 
OJIEK    S'*4CE> 

AO-«i«  •*•  j|<.   la 

»P4CL   itCOtClNC 
STHPOIM 

.tLllHEi    IN    4t"«J»P4Ct    KEOUINC. 

Aa-«i«  aoa  Ji4>   le 

i^ACE  paoact 

POLlTICAc    SCIENCE 

>P4C»     £«''»U»4IIJN    4«J    |NTt.HN4Tl  ^4l 
►■XUSLt  <S    I  .    T»t    UM.    *NJ    CONTHJt    OF 
OOIIN     i-'4CL. 

AO-«l«    a*»  Ull*>     IS 

•PACE    PKOPULSIO* 
NUCkEAK    aEACTOna 

••tACTj-<i    »-j.    SXACt    ••jAl'4. 

A0-4ia  aas  Ji«>  >o 

•PACLCaAFT 

AUAiLlAar  poata  plants 

►■"U-."<£Sj     I'.     iHt     '-tWiwOPNE  (I     "JF 
A     j>-ACt     »g»t-«     jNlTt     RLA^TUH      ( SKll*  I  . 

Ao»«i«  aai  Ji««  20 

SPACtCaAFT 

MAiauvEaAtiLlTr 

f«A-l*CTt»lSIIC    ytwOCl't    LJ»»e9    49- 
kUL14TEI     •JTB     41;N<1>0     1J»MNj    TT"<C 
••4'<tUVE>«t. 


ao-ai9  o<7  ui».  j2 

•PACtCaAFT 
POaEK 

■ICHJtA.t     A<u    LAtEa    TECXNIuufS    A9 
FH^-'t    <EHirtE   >'0»t"    T>«4NSNtSkl9N 

souSTsrcis. 

ao-«i9  aaa  ji».  12 

SP4CLCaAFT 

scPAaATioa 

LlNl4-«  ^MAHcO  LHAIIM,  SEPAHATI3'< 
Tt,1S. 

•0-AIJ    IS*  JI,.    12 

»»tC|At   FjiKCTIOHS    HMTMCaATICALI 

NUMtaicAL  ANALrais 

H^JtATjiN   J^    ■ATKE^.iiCAt.   "OOELt. 
Al)-«1»    717  J|».    It 

tPECTIOKOPy 

AUMOaAE 

>TUJUS    IN    AutuxAi.    »''tCTau>COPT. 

_         ao-aia  )»•  JI,.     i 

•tCTaOKOPT 

PL41H4   PMTSICa 

ANNJT4T.'?  •,aklu(>a4l>-IT  JN  •'kAS'44 
>*l;TNJSCU^»  Mt.MAi«CN  I,  THE  SOVIET 
UNION. 

A0-«I<|   MT  JI,.    2, 

SP((C« 

A<«A4.T^IS 

»  "JLTl-CMA.^n.  tPECwX  4NAkT2eK. 
A0-41S  33«  JI,.  ij 

•««cc« 

"ACxIaC    TaANSLATIOOi 

-f^lKT    r^     14CX1M     l'44NM.4II3L     JF 
»''>.IC'«     I  ttj    Jn  IrtJtoXAPxl^    tNStlS-<. 
AO-419  02*  JI,.    ^} 

SPEEC- 
SOUND 

-t»t4-«C-«   at>'0«T    l/N   nini^katiov 
►'•>uLtuj-«£S    IN    ••nSNULOuT. 

*o-«i»  saa  JI,.  M 

STaas 

INTEaSTtLLAP    HATTta 

'"«.  J-<CTir4t    iTuJ»    UF     iHfc    LAP4NSnN 
UF      '""t       •     II     aE.iljN     Abjjt     4     Nt»t» 
FO«-tu    STA,. 

•0-ai»  »a*  3iv.     J 

»Ta«» 

MaTHCWATICAL   M<>OCLS 

''tiL*^:-.    In   xA^Nt  Tu-«f  3kUUTN4«|Ct 

•Nw     its     4ST«0*lTbKA,.     4HFi.IC4TI'»SS. 

A0-«1«    «*«  JI,.    24 

STAavATION 

Hnceptio<« 

*    "'TSI  JcUotCAc    IFFtkl    JF 
LU^MT1,E    jtiS^NANtf     u«j€«    STNL9S    4N0 
»JU.     ufHI.'TI  J  .. 

A0-ai«  Taa  JI,.  28 

statistical  analysis 

•aOl/PS  <N4TMe«4T|CSI 

JEH«lTlr.,  j»  |r,t  H4XTI«&4wE 
"•'UCtsS  4NJ  STuLiAiTIC  INTtGxALS  F  J» 
«U««I-14-«TI'i,4.tS. 

Au.«i«  asa  ji».  It 

STATISTICAc    ANALYSIS 

PaoaaaatiNi  (Commute as 1 

INST<jCrluNa    «»•<    uSt    4KJ    J««t«4T|')N 

UF     A     XLVIScr     Vi.«SIJS     OF     -IAaS.     4     •Jl.TI- 
•"LW     Ntj«ES»IUN     ANAi.,Slk     F<<Jft44M. 

AO-414     0*7  JI,.      <0 

>T4TiSTIC4c    4NALYSIS 

STATISTICAL    OlSTalauTIONS 

:'jiw»»*ii' !»  jt   ixt  xt.Ns  OF  i»r. 

"Ut'i.wATIONj    0*1    Tme    t<4Sla    r»    iMurcEl-^- 

ENT     S4^-|.Ck. 

A0-4IIS   002  JI,.    It 

STATISTICAL    ANALYSIS 
TNEOa, 

'••tJ-^EN*     UN     t'»t     0««ijf«l\i     J*     PAJi- 

AaiLiriES  j»   KA,*  u»Et-«,. 

A0-«1«   707  jl,.    It 

STATISTICAL  oisraiauTio^s 

•MMEaiCAc    ANALYSIS 

T40    ilJTt«    u«    T«l*.    l0««0mN4w 
JiaTaijjTIu*. 

AO-419    3*0  ul,.    14 

STATISTICAL    TESTS 

oiSTaiauTioN  T>«oaY 

"UNS    TEjT    FjN     4    ClaCuLAM     3|>Ta|. 
aUtlON     4NU     >      T40LI     rr     ••'<0tl4aU|T|ES. 

ao-*i»  oia  Jl,.  15 

STCKL 

coaaosiON 

•-'•t>'4X4TI0N    mn    IN,E>T|ii4T|0N    OF 
STxISS-COKhOSIun    Cn4Ch|,&    of    xlfiM 
STnENurt   strtu*!    "OnTmlt   "cpt.   ni.   21. 
A0-«|«    *M  01,.     f 

STCCl 

FaaCTuME    kwcnanicsi 

'-t     EFFlCT     JF     4    >4T1«UI     CX4C*     3< 
'Hi.    NOTChEj    STxENIaTx    4aj    tttZ1u*C 
JKEwOC'HNT     IN    CTl1N0«Il4^     S^ECIoEit 

yr   "€4T.rat»TEj  «3no   sTEEl. 

40-414    a23  Jl,.     17 

STEatOCMENItTST 

oafaANic  conpovnos 

jE»H.TIj«     4.U    uc^LXXINaTIun    Ot     YhE 


.NITUIE    U»     KuL^tNIMflifcl-SOaSTrTUTEO 
kOl>.lT4Ni.    Kl  <<.s.       NtiCEAH    tA&'iCTir 
«(V^'«A«:£     NtTH.,u    UtTC41lNl>    PKttrNCC 

►'L4<»^^1».       UIKOLC     iJXl^T    utTMOj 
Lli|l4MI«eS    >4tt.lTUUC     Of    FoCKEMlsr.. 
AO-alK    ••«  ul,.       « 

STtMlOS 

••^^suaE>«i«T 

'  "tA'>J-«E'<INT    JF     IT-Hf  jMOFVCONTI- 

tUKjIJS     In    u«|Nt    UE,ELOPMt.NT    OF    4 
hOU    F04    TMt    <4E4SL'aE9tNT    OF    PPCft- 
tJUL     Is    UNlNt. 

40-414    931  UI,.     !• 

STII  fENEO   CYLlNOtas 
STOlLlTY 

1H4,SL4TI0N    OF    (OHCIjN    XEktAaci 

v|a>«4T|u>'S  4NU  ST4aiLnr  of   a 
'•J4'*^u  CYLi-3HiC4t.  shEl.  in  4  Flo* 

lO">"«ES>II»Lt  LIUUIO. 

AO-414  131  Jl,.   « 

STOdiiASTIC    PaoCESSES 
llflESaALS 

JtH-«|Tli'N    jF     1>ll     X4«TIn04lL 
>••«*  :ES>    4NJ    STJCH4STIC     1NTEG44LS    FOa 
l*lJ'ISI-<*aTI«<,4j.tS. 

Ao-«i«  a3a  UI,.   19 

STO<MaST|C    PaOCESUS 

"((IxCATICAL    M«MCL« 

STATISTICAL    ANALYSIS    Of    OuALlTY 
Cv4v4ULi 

A0-«1«    a3«  UI,.    26 

STO«^   OATTEPIO 
H'ltaiALS 

9E»i.L0P«ENT    OF    LONto-LlFE*    LlSMT- 
LJl|bMTt    SEALED    SLC0^04■<r    b4TTENICS 

4tM0SP4:E     4PPLICAT1JNI        SlLVCa 

UAllLiE-ZlNC    •"OTAiSIU"   xrjuoAlJE   ElEC- 

T44:'»f<ic4L  sYjTE". 

ao-aia  »TT  Jl,.     7 

STOakkC    T4>MS 

aatr^a 

3T41lLl'T    J»     T4FE0    •ATE"    STOaEJ 
lOt^     Oxl^S    LINES     Fill     POtYtTMYLE^El 
N4TEJ    "'"LYwTlTLfNE-.tLLOPrlASr     4NI) 
VI»»L    FlL"*!     •4TEa    rout    JO    1|FFE«- 
(iLJ  •■<4PMIC4L    4RC4S. 
40-414    la^  31,.    29 

TJOES 
Oltt^LAY    SYSTtnS 

EASIJlwITY    Of    USIN<    The    •^UJCCTION 
On     IF4-20II     4S    The     j|fPL4T    er 431UT 
Ct     III    A    HI  «N    SPJEO    nolTIChannEw 
ThJNIC    »-LUrTlN*    OIi^lAT     SYS'C". 

AO-atS   09*  J  I,.      4 
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0>: 


SPA  -  TAM 

A0-ai4    131  Ol¥.       9 

STKUCTuaES 

oesistt 

UN  iJ-^E  »-|S,.JNCtfTIJ,S  IN  IHE  JIaECI 
Utal&N  )F  jTUu^TuXtf. 

AO-419  Oai  31,.  I  J 

STYKENE  PLASTICS 
STNESSCS 

stklss  hClAaatiun  of  mono  ano 

»-Ui.»OIS^EX»i     P^LYSTTNt.... 

AO-414    aso  Jl,,    ,, 

•TTaiNC    PLASTICS 
VM.CANIZATES 

EFFlCTS    "-F     FL'M'lNATJ'IEi     STkain 
N4U.     4  0    3»ELLlNb    ON    r-lt     kTKES^- 

STmain  i»'«ot-f  .^uls  ur    Strm<E-aoT»- 

OUNf     J.J1    ,L'LCaNU4TES    JF     ^AaTI'C-. 
CNUSS-LIXK    rEN!>ITlES. 

AO-ai«  *7»  Jl,.  14 

•UtJCCT  INOCXIN* 
T(ST  nCTHOOS 

yOtJ«ENT     sljKAM.     ANJ    '<tTmt,4L 
»tC~N|J»es    —    aKPENOM    —    INJEAINJ 
TtwHNIJJES.     SEjttlPTION    4NJ 
04l«CiH  JJ  40, 

40-414    7l3  01,.     32 

soaniNiATiMc  ELCCTaoaic  equipment 
•waaTz  acsoNAToas 

ULIHANI  .lATjxt    tfUANfA    CMYSI4L    J4tTS. 

*0-4i4  i»a  Olv.     a 

sua SONIC  FLO* 

COMICAL  SOOItS 

"CThJo  uF  CJHSIJtHIt^  *EL4*4T|J<  IN 
TfiL  P«J«LtN  UF  u|NECT|«j  4  FlOF  A<«  3UNU 
4    LUNt. 

AO-419    lao  01,.      9 

suasoNic  Flo* 

"AThEmaTICAL  moocls 

»    ■'tFLEC'IO.    '♦tTHOO    FC    CALCJ- 
LAIINu    The    SU*,UNK   flj«   blsion 
AS>UCi4TEJ    rlT..    >,«<4LL    4.11.:.    uf     4TT4C4 
SLUNTtJ    4«J<rN,tTiilIC    BJJitS    AHtN    T-«r 
FXtE    STNCFI    (14WH    Nuxpt-I     IS    "JLh    LA't'iEa 


ThJn    unE. 
/       A0-41S 

Su^ga 
•^osoaPTioa 


409 


Ji«. 


SToai  k 
Ai^  oaop  OPtaanoNs 

^CtJl  <li    oaoLEJuxtS    Fj"    Thl    UltSl'A- 
l(<f    OF    »-.|ttOu'S. 

AO-414    93*  JI,.       2 

STaarisaAPMY 
anIiysis 

>wACI4l    >Mlf1    4NALYais   Fa,>n   C9l3* 

4l|fHuT    ISI     »I-»«l     ■<t''0'*T. 

A0-«t4  >a*  J  I,.  2« 

STaAttsPMEae 

ATf  sPHCaic  aoTloa 

-I   JTN4»|L   »T44T0S''iE><L. 

Aa-4it  tai         Jl,.  2 

I  SPHcac 
1 

HI    •'3Tt^TI4L-tNtH(jlr    dujacl    OF     The 
'  Tu>>*HE«f    U,E'<    NCNTi    4Wl'>Il4 
Ni.    The    ,4n<4|NI>    CF     KS7. 
AU-414    **4  Jl,.       2 

s 

ITC  NATtaiALS 

:    TuJT     J«      ST'lESSES     NC44     A     J 1  k- 

INIITt     in    .    FIl'NE  «I->'LlNFu4'-£j 
•  3Si  TE    •"  TA,. 

AO-«l«   *T3  Jl,.    17 

s 

IM 

•t<t.>*444l|0N    FON    INVLaTldATION    jF 

$S-C)a-<rSI^M     LH4C4I^l     JF     HI5H 
>^■<l't1  <     STftLjl     "OSTHlT     XLPI.     -lO.     21. 
A0-«1«     VSa  JIV.      IT 

STac^^s 

NA^'ENATICAL    ANALYSIS 

IJThlSSEs    IN    iHt    'EalJN    JF    A    CYLIN- 

L     CAVl'Y     IM     4N     INFINITC     LLASTIC« 
*0''IC     -•' "J.tNtUUS     •'l.OlJN     •Mrs     THE 
»f"     IS    L*«twUPLJ    OT    .    FwAnL     ^T-tCtS 

T-«4^tLlN<.    »'ENM(NUiiUL4F     TO    ITS 


29 


29 


J  I,..    29 


ao^^tS  3*£ 

s 

TlOa    TIMS 
b|»«tS$    irLAAATlUN    OF    NCNO    4N1 
IS'E'Sf     XJLTSIYMCL. 

AO-414  asa  JiY.  29 

Shells 

SSIBlE    PLOa 

'»L»'IUN  0«  FUtti.N  '<C»t.4«C  1 
la'<4T|j>S    ANj    STAUI.ITT    Of     A 

CYLl'OmCAL  «HELk  IK  A  FlOa 
JH.'^ESsteLL    Ll-lIO. 


Nl-19 


AJ»J-<FTir>N     Jt-      SUlFUKi     FHOSPHOauSi 
ANU     HtXCj-«T     vAkJKS    tl     <cOLIYESI 
St«iCTj<E    jt     SjlFuh    XOLLCLcES. 

A0-«19  009  JI,.   4 

SuPENAEaoOYNA>ICS 
naThEnaTICal  «uoel» 

'JllCj^ao  Ai.LIICS  «IU3IEk. 
AO-414  S3e  31,. 

SUPCaCONOUCTIViTY 
hElIum 

"OIATIONAL  (.XClTATIuvS  ANO 
lUHBULtMCE   In  lIJUIO  Ht,,.ll<N. 

A3.41S  4a3  JI,. 

suPcacoNo JC Toas 
EalSSlYITT 

►•hTSICS     I'F     LLtLt-ON     t"«l»SlUN. 

AO-419    392  Jl,.      « 

SUPEaC0N3XT04s 

"AuNETOHYOaOOYNANKS 

SufftCONnuCriNb    -AUNlTS    »Nu    TM£1» 
A'*»'LlC4TI0,    TO    "HO    PO*c-<     5LNtM4T0-«S 
Fun     SX4CE     a«tl      JU4XTEXL'      TtCH.     ••J,. 

ao-ai9  t*»  JI,.     6 

saiMHiaa 

CET4CEA 

STuJ»    JF    aAlLA    FlCi.    4*CuT    IhE     130Y 
OF     A     ^aMMINI,     jOw''HIN. 

40-414    •««  Jl,.     le 

SalTCHlNO  ClaColTS 
TmEOKy 

TMtJ-<T    J»     4jjuSTAi»Lt    SAlTtHlNr, 
NE1,0m«S. 

AO-41*  S12  JIV.     a 

SV>«POSIA 

SPACE    aCOICINE 

tLLIMtb     In     ALMJSFACt,     MEOlLlW. 
AO-414    *09  31,.     lA 

STatMiTic  au««ca 

STHtSSCS 

5.TntSS-STK41N    KNOPE-IIILS    jF    ETHYLENt 
•'Hu'-YLtNC    jO"    ,uLC4NU4rESI    EFFECTS 
AT    !£«»>£ -(ATi  NE I     SIXAIN    tATt«     ANO 
S«l.,.Ll  M'. 

40-414    taS  Jl«.     14 

TASULS 

EL(CTaiC  PIlTKKS 

•OoIFItJ    TAjLtS    »0«    IHt     OLslSN    3F 
UOASI-CJN^LlHE.tAxT    CHcavSHE,   FIlTc^S 
fO<^    0|KLE«t»   u>E. 

Ao-*i9  aaa  01,.    • 

TACNISTOSCOPCl 
VISISUITY 

STojIts  (F  ulSKw»Y  srOBOL  LtSIJlLl- 
TT.  The  EfFtCTS  OF  L I »L  C JNktNUC T I ONi 
EAHkSuXE    T|"t    ANJ    STKO^t    aIOTh. 

AO-414    323  0I«.    la 

TANTALUM 
E«iSSIVITY 


TKL-UM> 

"t».«Tro-»    lttl*|.t*l    S»'t.I»IC    ><4T 
•«U    l»IStl«MT    0#     l*HJt^Km    «|    CLCVAT- 

»<>-•»•    l»#  UI«.     IT 

TCi.C«ISIO>t   OIS»t.*T   STSTtXS 

STOAMC  Tuars 

kt.i.CTHj'vtc   •■uuiTlau   Ulk^uar   kTSTr^, 

•0-41S  o*t  ai«.     M 

TCixwaiun  aclOts 
CAOMiux  «t.keys 

j*t*    i'ii.»  r»   ►U*   C«U«i(jn   TtkClMIJC. 

»0-«I»    JJ»  Jl«.     IT 

TCkLM"IUM    4U.0Tt 
MT* 

COnciLtJ   u*l«    snlLT>   0\    I«^|ii« 

A0-41II    •«•  Jl,.    }f 

TCM^*«TvWC 
TMK.(S 

*•*   C»tC  A.* »!»»•«   ii»    TC>1>^ii«riMti    M   * 
TCn^««rkMC    MNtlTIVt    tl.t>«CSTS 

c^icrmNcss 

CHANM-l      •»     "t*  >l>>4l'<S      I  «jr«J«lt.'«T«, 

»0-«l»    007  Jlrf.    lO 

TCm»*TM|*C    MCCNt.TltM 
MMMONIC    4IMLTSIS 

•1AM4I4K    »..Ml.»S»S    0«    (•t>>**laMrTIC 
»lk.l.J    >■■•)■'    4«T,L.LIT«     U4I*. 

*0-«t5   o«i  Jt«.      2 

TC>T   taul*«i«T 

TC«T   taul^MCsT    ItcCCTaomCSI 

■*U*<    Sl^lLtt    •'•LI    Tt.iMuutk 

Jl»'»«r-it«T  «ov*>»ct  utvi^nc ><f  NT  <  jj- 

Ot»'»«Tit.MT    r»M    JAWW**"    T.)    l»m,.i    j|. 
I'««3. 

»0-«l»   OO  JI».      «i 

TtJT    tOUI*<4Cil|T    ICLCCTaO^|CS> 
•CbUSlLITT 

-utr  isT>it.«   tt»T   tu^i>»&>«r. 
»0-«l»   MJ  Jl»,    »o 

Tt»T  **C1LITIC» 

$**eC   C1VI40NMCNTM.   C»«OtTtOi«S 

V4CJJ<    tf  ««    ut'tCTIj,    ki    •'•KLICJ 
10   "AjJ^    Ss-'Ct    (.mvIvOsilNTAl   Ch*«jc«S. 
•<>-«»•    5»«  UIV.    JO 

TmacAMUS 

secacTiM 

A    ""f^I.T    u.    T>1t     HT>*jTMACAnIC 
M.LXlTj'^T     FACTjM     »o»     AJtCniOCONTICJ- 

•»»-«l5   •?»  JI^.    |<s 

TMtWML    l<)SUl.*T|;M 

«OC«lT   10TO"S    ILIOWIO   WIO^lttANTl 

CJAItu    ■«ClAlwl^    THRUST    CMA'*»lf<S. 
tlKAIHUAKC     >((/ALf         COXaUSTIJX     T  W- 
SToHlLlTf    >rAtl<j    l.OSCt''Ti,       AOL*- 
TKl     T«JST    CH4-<9tH    rCAsISlLllT. 

AO-«i«  5as     ^  ji».  jT 

Tm(«mac   «*OIaT|o.«      • 
C«T0«Ci«ICS 

Aa»J'4^TA>Ct     U*     A     AATt"     CHfU. 
JfUSIT    AT    TTK    (ji.    350    ^    AAn|ATt04. 
AO»«|«    «29  JtV.    ?S 

TMea^At  ««aiATio<« 

•MCkCM   ea^OStOAl   OAHAM 

"AuIAmT    ! AKjiu^t     va^jCs    Fun    SUJ- 
t»»\tu    ^LAiliw,    laMTlT,    3r    IIlAC* 
AL'"<A-CttLJlOSt.     NtCSKAHLK     Atu     <«AFT 
CJMXvKaATCD    »OA»il    tX'»0»£j    TJ    CUN^TA  4T- 
JHtAOIAKC    ASO    TMtA-AL    1^»UTS    0»    W    NS 
OkMATlJN    A»t)    LJ<«ut<l. 

A0-«1«    JT«  ,  ui».    ,0 

TMCMMAk    KAOIATIOM 
MlN 

tXtK'^AL     IHJUMT    0«     T-it.    M*t«, 

TMCNHAC    «*0IAT|0<« 
SOklOS 

^'*t.    <ai«u>wm1Iun  Of  aOtiOk  »»  Ad- 

»*M9tU  IAUIATIjo  LN(>ir,r  IS  T.«t.ATrj. 

»0*ltT   soyHrt, 

*U-4I«    T|»  UI».    »5 

ThCWMIONIC   COoiVtIITCM 
CATnOOCS 

k^llFMH    aUMK    riMCT|J<    NOm'uANA'* 
CAt-OiH.*   r,*«    f.H.m»IOt«Ii    CO«VlNTr*S. 


»0-«l«    504  Jiv.      7 

THCMHIOWIC    COMVtItTta* 
"AiaOCTJC   rULOk 

1*A4St.ATIUN    U»    MUSStAN    AKTtCLt    JN 

'►'t  tFFECT  rc  A  ••At.\eTic  »reLO  on 

"it<.0>«t  «A    !»•    •    ulVWl    BITH    CCSIU>< 
VAfl/Wi. 

A0-«1«    »0»  Jl».       7 

TmCMMIONIC    COXvtitTtllS 
•MClIM   VOaCN   n.*«Tt 

kUCLtAM    >Ut>.     lUAlOCI     ClAO    IMC«- 
"IJMt    CON»»«T..p<S. 

»o-«i5  lea  jiv.  JO 

THtBHOOTNAIICS 
(kA$T|CITT 

»Ht."<'«9-t.LAsiicMT  airrtucNTiAL 

tlMATlU'lS    rf>H    ■^C.OICTIik.    OC'LtCTtU-^ 
It    SANJAICh    PA^t»»    t«^«I'«C'»TAL    CJN- 
riX-ATIJ^. 

Ao^m  to*  atv.  79 

TmCWMO0t>«A<<ICS 

WATkChaTICAL  AKAkTttt 

JTifC*     0»     •''<0(>MA>S     »J«     CO««»»UTIN,i 
"UV.AIT    C«<l>t    •'l*>k>*nA4:Ci    FLAMC 

CUMt'OSITIo,   Anu   Itm^tmAJOHti    nOLLlE* 
0|Ab«A1S>     *»<0    LaulLlaaiA    SOLUTIONS. 

*o-«i«  aso  oi».  10 

T»iea»»o#LA»Tic« 
PHotPMO^iraiut  CMcoaioct 

St«    T-lf«-0«'wASTJC    A«J    THCltnO. 
StITiNu    '<Cklss    Hj«t    •><OS''«iONlTI<lLlC 
CMkUMUC    T><IM1^    fot    MI^^-Tin^aATu-^r 
tLkl-TNlCAc    »W..ICATI0X>l     TCC-<    l«r»i>«T 
WO.    2. 

A0-41A    *»S  UI*.     !•« 

TMCaWOMTTINi    MASTICS 

PHgt^MOKiiTaiLC  CHkoaiOCS 

Ntt     T.<£H«'0»'l.ASIIC     A»j     InCHMO. 
St'TI*.     <EklNS     rtan     »MJiPHJNHHlLlC 
CHkORliX    Titlflf*    «0«l    H|i-<.Tt-*eMATJ-«C 
CLbLTHlCAL    •^♦•l.ICAIIONll     TtC-l    KC>»J-«T 
NO.    2. 

Ao>«i«  «a3  01*.  i« 

TnIH  riLXS    ISTOMAM   OCVICCSI 

ocstaM 

HANjFAcrum  «■  A«io  i>csi6i«  oa  fe4|. 

Cu<«OUCTJ<«    4N0    rnlN   ri|.i,    TCC>«N0C00ie«> 
A0-4II4    104  OH.        •, 

TMIH  »Il.X»   ISTO«A«C  ocvtccst 

nicaOMINUTMUATlOX    ltkCCTao«»ie»» 

LO»->»0»i«    HAGNtTIC'-FlL''    "ftO'IEJ, 
Ht»»04T     NO.      I. 

40-«tS    •J*  Olv.       8 

TKTaATaoois 
MAOA*  cauiP«ti«T 

SO^'t'<'»J.rH    'iT3i<UbC<«    rxTHATMONS    »0M 
NAUAM     ^XSi.     HUjOtATOH     »4lTCHlN<i. 

40-415   22)  JI».      a 

TMrnoio  9CAM) 
•WTAaobitM 

l««»«J4TA',Ct    jF     STOl»Aw-«    AUK)    UTMfit 
t«I»ATn»HOinAL.     tXT»A*t«At     AVLNoCi    OF 
lUOlOL    LJSS    Ou^lNta    TMT^jIO    ll»TA<C 
Tt»TS. 

»o-ajj  J7J  ui».    |» 

THTMUIO   HOa^ONCS 

•«uic*L  aesraaci 

NtoH  HJ^raAt     Cl»NT»0(.     OF     TXTHOT>«0*IC 

ACflvjrr. 

ao-«i«  asa  jiv.  ia 

TIMS 

STATisTiCAb  aiu4.rait 

'lut  anj  sTvix-  iv^itt.  3aK<<«Ario<s 

IN    T>«t    C  lu^fHl     itA. 

40-414    3**  JI».       2 

Tiaawf  CATaacTS 

4     MfHIST     0«     ^^H.     MTVjThALAMIC 
StCxtTjlr    F«CTJH    FO"    AJ-«EN0CJ«TIC^- 

tmo^'ic   low^Ne. 

•0-aij  aT9  ji».   i« 

TOaiCITT 

NATJ4AL  tUAlC  Al»0  NA'^COTl: 

COiMOui'JS  FBox  Plants. 

AO-«l»  M«  Oly.  16 

Taacato  vtMicLis 
rcsT  eouiPncNT 

DtweLJP'»CNT     T^^TINd    jf     A    tLST-iJ£r) 
"Ix    ON    4m.<^><^u9TL0    T'tc.AOS. 

A0-4I*    aiT  Ul».     33 

TaaMMuecat 
oiaiTAc  srsTCMs 

UIuITaL     ^><A.^auLt$    fjt     T«ANkF0M1tl»u 
•<fckTtLI«AH    Lll>t>L4CiX14T     ISTQ    a 

'AMAtLti.  Ji'AK*  Pulse  cjdi  bt  MA'-.-tenc 

»o-ai5  oao  01^.     a 

TnaN«iSToas 
xAM^AcruaiNa  •«ctnoo> 

STOMAiE    fsu    LNVl^ON'ic.NIAL    TLSTS    ON 
PUOT    4.1  4£    THAt&ISTORS    TTP£    2N»01     4. 
IN*T4LL4Tlv('S    jF    M.4LMJ    C^tt    4N0 
'H.i.Hm    LEAH     TtjT    tJl'IPitST.       THf^lAL 
HtjIST4.Ct    ll£Ti..<i»INATlJ«    XLT'HIO    IS 
UtkCaiiiLJ. 

«o««i«  Sao  JIV.     a 


HI-20 


••4n>JF4CTl«<|  .u     IKk-HOKiHtNTi    ON     T  <t 
tfNlTOa    SILICON    ►'L4N4«    fc>'IT4>|4L 
TH«SSI >rOM. 

*o-ata  aij  ji».     A 

TaANSisToat 
poata 

•'aoojcTioN  ,.N,.iNiiHi  <:i  HC4>uac  Foa 

1N«.     iMMOyftNl     0'     &tK*4NI0«     4LL0T 

puAta  r'<4NsisTjHS. 

aO'-ais  M5  ji».     a 

TaAl«S«IS$IOM    LINtS 

INKOa«tcc  aATCHiM 

F0u4    TO  rili'iT    blblCrCLt    C-oAND 

ClxCULAToa  rCSlUN    ASO    4CASjaCM(NTi 

aauAOKANJ.  L0«    NOISE     C>3AS0    PAMAXCralC 
Ai«»'LlFlf«. 

AO-MiiA  sa2         ui«.  a 
TaamtPOMUCas 
Aiapoar  aaoAa  *TSTtHt 

1«A<SP0Nr>£H    F3K    OPtHATION    IN    AI4 
TmaFFIC    CO.TMOl    AAOAA    1I.AC0N    kTSTC4i 

HECEiyes  aA'>AH   iNT£>aaj4TioNa  ano 

IW4NS"|Ti     LfJtj     ■<lPLlti. 

*0-ala  Jtj  ji».    19 

raavCLKM  a*»(  ccccraox  ACCtLtaaroat 
"OOCLS  oiaucarioasi 

ONt-JI^t'iSI^NAw    "OOtw    tO»    CO'«P'<C»- 

»I»LE  Flo*  in  rH£  r>Avt..lN;i  aav  »j^p, 
ao-ai*  •*«         jiv.  fi 
TaavtLliM  aavc  luacs 

••MLTSI* 

0Pt-«4T|j».    u^     t.AXbE'ki&NAL    ra4veL« 
l'««.-«4»t     To«tS. 

•0-ais  jTi         JIV.  a 
TaAvtLlto  aavc  tu«c> 

iLtcTaoN  Toac  PAan 

INTt'4ACTI0N    STM0CT04ES    FOH     TVAVEL- 
INU-4A./IL    Tj^tS.        m4vEwlN&>aA«t     TOK 
NKNOaAVE    A>PL|FItN<t. 

A0»4l»    S94  OIV.       8 

TaOPJCAc   CTCtOd** 
ACCCLlaATION 

Tit     4AL4NLt    OF    F  UMCl»    ANO    KAOIAI. 
AC^ELtPlATI  JNS    IN    '<U*«ICAN£S. 

A0-41A  aaa        ji«.  2 
raoPOSPMcac 
soLAa  aaotATioN 

4T«)^«»rtL»lL    AaSOHPTION    OF    M)LA<4 
"AulATI JN. 

AO-aia  7ia         OH.     2 
TU«M«k  OIOOCS 

tLiCTaic  cuaacNTS 

JtvtLJPifNT   or    HIGH   CUMHfit    TU^-«ICk 
OIoi>E»    FjM    ^TAti:    l>iVf'4TC«S. 

AO-AiA  *tt^  ji»,     a 

Tuaao^T  coMiNCs 
ConaaisMas 

iNFi.  ic*c(  g^  tn»,  Cu^caESSUH  waoPFH- 
tlLS  ON  THt  TurtaOJtT  p^jPllMoN  FNiiNC 
C  jnSTk  jCTI  j'., 

AO-ata  Tji  oiv.   27 
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STIDY    OF    PHYSICAL     \Np   CHtUICAL    CHARACTtRl 
BALLOONS     \ND    BALLOON    UATtRIALS. 
Quarterly    progress    rept.    no.    1,    1    llar-31 
by    trie    Nelson    and    John    kantor.    31    Hay    63 
Contract    DA36    039  AltC02l60(  E) 

Lnc lassi  f i  ed    repor 

Descriptors:       (•Balloons,    Materialt),    0 
conpounds.    Synthetic    rubber,    Polyaers. 
properties.    Radiation    dannge.     Infrared 
tion.    Cryogenics,    Low    temperature    resea 
Reports.    Syaposia,    Mechanical    propertie 
compounds.    Oxygen    compounds.    Tests.    Per 
ance    (Engineering).    Processing,    Films, 
testing.     Esters. 

Contents:  Properties  of  balloon^  and  bal 
films,  study  of  the  literature,  evaluation 
raw  materials,  neoprene  polymers,  polymer: 
than  neoprene,  other  materials;  Evaluatioi 
processing  techniques,  molecular  structun 
balloon  films,  development  of  optimum  com) 
Effect  of  flight  conditions  on  balloon  pei 
ance.  behavior  on  inflation  and  rupture.  « 
of  pre-elnngation.  effect  of  ozone,  effect 
radiation.       (Author) 
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ALTOMATIC  LIGHT  AlKCKAFT  READINESS  MONITOI 

Appl icat  ions  rept.  , 

by  Richard  G.  Ballou.  Jan  63,  57p. 

Contract  DA^^  177tc6^1,  Task  1DU1812D18i;i 

TRECOM  Technical  rept.  63  8 

Unclassified  report 


Descriptors:   ("Army  aircraft.  Airplane 
gines).  ("Airplane  engines,  Monitorsy, 
copter  engines.  Monitors),  Maintenance, 
play  systems.  Electronic  equipment,  Indik 
lights.  Maintenance  equipment.  Checkout 
ment.  Aviation  safety. 


This  report  contains  a  detailed  discussio 
the  application  of  an  Automatic  Light  Air 
Readiness  Monitor  system  (ALARM)  inplemen 
to  Army  aircraft.  Studies  were  made  rela 
to  the  feasibility  of  applying  the  ALARM 
neering  philosophy  to  a  specific  group  of 
aircraft.  Thi»  group  includes  the  follow 
H-13.  H-23.  H-37,  HC-1.  L-19,  AC-1 ,  AO-1. 
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cific    applications    of    the    philosophies    of    ALARM 
implementation    are    detailed    for    each    of    the    pre- 
ceding   aircraft,     together    with    supporting    graphic 
presentations    and    analytical    data.     (AuthorJ 
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II. 


report 


Report  on  Project  Alarm. 


Descriptors:   (•Array  aircraft.  Monitors;. 
Liquid  level  control.  Installation.  Airplane 
engines.  Transmissions,  Vibration.  Airframes. 
Calibration.  Test  methods.  Research  program 
administration . 

Discussions  are  presented  on  the  installation 
procedures,  calibration  data,  and  results  of 
tests  on  the  modified  Automatic  Light  Aircraft 
Readiness  Monitor  (ALAKM)  System  Installation. 
The  aircraft  airframe  was  modified  and  new 
transmission  and  gear  boxes  were  installed 
during  the  aircraft  overhaul.   In  addition,  the 
tail  vibration  sensor  was  relocated.   The  modi- 
fied ALARM  System  virtually  eliminates  tem- 
perature drift,  and  the  results  of  this  phase 
compare  favorably  with  the  test  program  results 
(Author) 
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Report  on  Proj.  Alarm.   Phase 

Descriptors:  (•Helicopters, 
ment),  (•Helicopter  engines. 
Maintenance,  Display  systems 
equipment.  Vibration,  Tests, 


2 .  test  program. 

Checkout  e quip- 
Monitor  s)  , 

Electronic 
Tables. 


Operational  test  data  are  tabulated  on  the 
application  of  the  automatic  light  aircraft 
readiness  monitor  system  (ALARM)  to  the  HU-1 
aircraft.  (Author) 


Division   1  -  AIRCRAFT  AND  FLIGHT  EQUIPMENT 


AD-4U  816      Di».   1  ,  7 
(TISTP/AW)  OTS  price  $6.60 

Boeiag  Co.,  Seattle,  Mash. 

HIGH  VOLTAGE  KLASHOVER  0*  INSULATING  BARRIERS. 

by  Paul  Uhlrich.  10  Sep  62,  "^Sp.  Oocunent  no. 

012534 

Unclassified  report 

Descriptors:   ('Electric  insulation.  Aircraft), 
(•Aircraft  equipnent.  Electric  arcs),  Elec- 
trical equipment.  High  altitude.  Electric 
terainals.  (ounterneasures ,  Air,  Ozone, 
miaidlty,  Tesiperature,  Density. 

Inforaation  concerning  the  use  of  insulating 
barriers  betneen  adjacent  live  terninals  or 
between  a  live  terninal  and  ground  is  presented. 
Curves  are  included  showing  the  effect  of  various 
barriers  ypoa  dc  flashover  voltages  for  altitudes 
up  to  an, ore  feet.   Sisilar  curves  show  the  ef- 
fect of  6r-cyele  ac  flashover  voltages  for  alti- 
tudes up  to  ino.^rr  feet.   High  altitude  condi- 
tions were  simulated  in  the  laboratory  by  use  of 
a  vacuun  chaaber.   All  tests  were  performed  using 
the  same  insulating  material  (black  laminated 
micarta)  for  the  test  blocks.   This  report  is 
intended  to  determine  the  comparative  effect- 
iveness of  various  barriers;  no  attempt  is  nade 
here  to  study  the  properties  of  insulating 
materials.   (Author) 


AD-4U  989      Oi».   1 
(TISTM/AB)  OTS  price  $10.10 

Kellett  Aircraft  Corp.,  Philadelphia,  Pa. 

DETEHHINATION  OF  OPTIMIZED  PROPELLERS  FOR 

GROUND  EFFECT  MACHINES, 

by  N.  J.  Miller,  N.  M.  George  aad  R,  R.  Pruyn. 

Aug  63.  106p.  Hept.  no.  208A90  S 

Contract  DA^^  177TC8ii9,  Task  1 D021701 A04813 

TCRECROH  TR63  16        Unclassified  report 

Descriptors:   ("Ground  effech  machines. 
Propellers  (Aerial).  ("Propellers  (Aerial), 
Theory,  Thrust,  Equations,  Performance 
(Engineering),  Test  equipment.  Ducted  bodies. 
Tables.  Data,  Aerodynamic  characteristics, 
Nozsles,  Moments. 


A  theoretical  vnalysis  of  the  perfo 
propel lerduct  combination  operating 
effect  was  extended  from  the  work  c 
under  Contract  DA  -iiV-IVV-TC-sa^,  wh 
reported  in  Reference  1.  A  propell 
signed  for  optimum  twist  and  taper 
vide  a  constant  velocity  across  the 
thus  producing  a  maximum  lift-to-po 
the  GEM  in  accordance  with^his  ref 
optimum  propeller  design  was  of  the 
peller  solidity  as  a  rectangular,  n 
blade  propeller  tested  previously  t 
direct  comparison  of  performance 
analysis  used  to  determine  the  perf 
loads,  and  moments  produced  on  a  bl 
arbitrary  planform  and  twist  operat 
duct  is  presented.  A  test  program 
to  determine  the  effect  of  the  opti 
peller  on  GEM  performance.  The  due 
was  also  varied  to  determine  the  ef 
parameter  on  propeller  optimization 
blade  stall,  along  with  large  inlet 
occurred  during  certain  operating  t 
ditions,  resulted  in  performance  wh 
be  accounted  for  in  the  analysis. 
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OTS  price  $11.00 


Bendix  Corp.,  York,  Pa. 

AUTOMATIC  LIGHT  AIRCRAFT  READINESS  MONITOR, 

by  Richard  G.  Rallou.  Jan  ^3,  1v. 

Contract  DA44  T'-'TC^il,  Proj  .  9HB9   02  01-5  16 

TRECOM  Technical  rept.  ^3  10,  VI 

Unclassified  report 

Report  on  Project  ALARM. 

Descriptors:   ('Helicopters,  Checkout  equip- 
ment", ('Helicopter  engines.  Monitors  ,  Main- 
tenance, Display  systems.  Electronic  equipment. 
Indicator  lights.  Design,  Feasibility  studies. 
Aviation  safety. 

The  results  obtained  during  the  course  of  Project 
ALARM  test  program  are  described  in  detail. 
The  documentation  includes  supporting  data, 
graphs,  photographs,  and  tables  pertinent  to 
the  tests,  together  with  miscellaneous  observa- 
tions made  during  the  program.   In  addition,  ■ 
co-iplete  schematic  diagram  of  the  ALARM  control 
display  system  is  included.   The  fundamental 
objective  of  the  Phase  11  test  and  report  has 
been  to  establish  and  record  the  feasibility  and 
utility  of  all  concepts  of  aircraft  condition 
monitoring  provided  in  the  breadboard  ALARM  ex- 
perimental system.   Based  upon  the  results  as 
detailed  herein,  conclusions  and  recommendations 
are  provided  as  they  relate  to  this  objective. 
For  convenience,  the  infomration  has  been 
arranged  in  a  manner  considered  to  be  the  most 
practical  for  a  report  of  this  nature.   In  addi- 
tion, a  chronological  summary  of  the  test  program 
effort  is  presented  in  tabular  form.   This  docu- 
mentation identifies  significant  program  dates 
ard  events  together  with  a  summary  of  the  total 
accumulated  test  time  utilized  in  compiling  the 
data  described  in  this  report.   (Author'i 


AD-415  465      Div.   1 
(TISTA/GEC)  OTS  price  $5.60 

Grumman  Aircraft  Engineering  Corp.,  Bethpage, 

N.  Y. 

AIR  VEHICLE  FLIGHT  PATH  OPTIMIZATION. 

Final  status  rept. 

May  t3.  38p, 

Contract  AF29  600  2671 

AFOSH  4907  Unclassified  report 

Descriptors:   "Flight  paths.  Optimization), 
Numerical  analysis,  Ranges  (Distance),  Fuel 
consumption.  Supersonic  flight.  Aircraft, 
Ai  rpl anes . 

The  means  generally  available  for  treatment  of 
optimal  air  vehicle  flight  paths  are  limited 
from  the  viewpoint  of  practical  numerical  com- 
putations.  The  method  of  gradients  has  been 
applied  to  air  vehicle  problems  of  maximum  range, 
minimum  fuel,  and  minimum  time  subject  to  various 
constraints  with  considerable  success.   Two 
versions  of  the  gradient  method,  gradient  pro- 
jection and  a  grad i en t /pena 1 t y  function  tech- 
nique for  handling  terminal  constraints  have 
been  employed.   An  integral  form  of  penalty 
function  has  been  introduced  for  incorporation 
of  two  limit  boundaries  in  the  altitude-  Mach 
number  chart:   one  a  minimum  altitude  limit  and 
the  second  a  Mach  number  versus  altitude  enve- 
lope corresponding  to  powerplant  and  structural 
limitations.   The  di f f er ing  vers i ons  of  the 
gradient  method  have  been  investigated  in  range, 
fuel,  and  time  computations  for  a  hypothetical 
Mach  3  vehicle,  the  aim  being  to  assess  the 
relative  merits  of  these  versions  from  the  view- 
point of  speed  of  convergence  of  the  successive 
approximations  scheme.   (Author) 
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(TISTM/AM) 


Div.   2.  8 
OTS  price  $5.60 


Hartfor( 


Travelers  Research  Center.  Inc 

Conn. 

USh  OF  RADAR  SUMMARY  MAPS  FOR  MtATHtR  A 

AND  FOR.CASTING, 

by  James  M.  Wilson  and  iidwin  Kessler.  II 

June  62.  51p.  Technical  publication  no. 

Contract  FAA  BRD363 

L'nc  1  as  s  i  f  i  ed  repo 

Descriptors:   ('Radar,  Weather  forecast 
Analysis.  Maps,  Radar  echo  areas.  Data 
liability.  Coding,  Transmission. 


n;  ,ysis 


I 


A  study  of  radar  summary  maps  collected 
July  to  December  1961.  shows  that  the  ec 
areas  reported  are  very  closely  associat 
precipitation  and  that  the  reported  echo 
sities  and  heights  of  tops  are  valuable 
sessing  the  occurrence  of  thunderstorms 
other  precipitation  types.   Use  of  past- 
tion  arrows  shown  on  the  maps  for  predic 
translation  gives  better  3-,  6-,  and  9-hr 
casts  of  echo  areas  over  St.  Louis,  Mo., 
does  persistence.   The  symbols  given  to  i 
the  fractional  echo  coverage  within  echo 
are  us.-fully  related  in  summ.-r  to  the  pro 
ty  that  precipitation  occurs  at  any  point 
the  echo  areas.   Such  relationships  can  b 
bined  with  the  probabilities  associated  w 
echo-area  forecasts  to  obtain  a  probabili 
future  occurrence  of  echo  at  any  particul 
point.   A  principal  weakness  of  the  prese 
dar  data  observing  and  reporting  methods 
coding  scheme.   The  encoded  echo  observat 
are  very  general  and  the  location  of  echo 
in  the  areas  indicated  on  the  radar  summa: 
is  not  shown  except  for  particularly  notei 
cases.   However,  the  present  data  demonsti 
both  that  radar  is  a  valuable  aid  for  tert 
and  enroute  forecasting  and  that  forecast! 
useful  accuracy  and  greater  precision  shoi 
possible  when  more  precise  radar  data  becc 
avai lable.  (Author) 
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price  $1.10 


U. 


Research  Foundation,  Fori 


URBULENCE 


Colorado  State 
Co  1 1 i  ns . 

OCCURRENCE  AND  CAUSES  OF  HIGH-LEVEL  T 
Final  rept.,  15  June  61-15  July  63. 
July  63,  7p.  Technical  paper  no.  45 
55120A 

Unclassi  f ied 


Contract  N189  188 
NMRF  15  0763  076 


report 


Descriptors:  ('Turbulence,  Troposphere) 
Troposphere,  Stratosphere,  Cirrus  clouds 
Photographic  analysis.  Jet  streams  (Mete 
ogy).  Mind. 

The  project  has  been  organized  in  three  ph 

(1)  photographic  field  measurement  program 

(2)  aircraft  measurements,  and  (  i)  synoptif 
theoretical  studies  on  clear-air  turbulenc 
(CAT)  and  atmospheric  mesost r uct ure .   The 
search  results  of  this  project  have  been  pi 
lished  previously.   The  findings  are  summa 
and  recommendations  as  to  application  of  rij 
and  areas  of  future  research  are  given.  (A 
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AD-/U  359      Div.   2 
(TISTP/FR)   OTS  price  $2.60 

I"*,*,'*"  Research  Center  Inc..  Hartford,  Conn 
EXPERIMENTAL  INPUT-DATA-HNADLING  PROCEDURES  FOR 
WEATHER  OBSERVATIONS  FROM  THE  FAA  MESONETWORK 
Interim  rept . , 

by  Keith  D   Hage  and  Herbert  D.  Entrekin,   June 
«iip.  Technical  publication  2Q 
Contract  FAA/BRD363.  Proj.  204  1 

Unclassified  report 

Descriptors:   ('Programming  (Computers).  Me- 
teroroloqical  parameters).  Data  processing 
systems.  Meteorological  parameters.  Air  traffic 
control  systems.  Weather  communications. 
Punched  tape,  Magnetic  tape. 

A  set  of  experimental  computer  programs  designed 
to  process  high-frequency  observations  from  the 
hederal  Aviation  Agency  mes ometeor o I oqi c a  1  net- 
work at  Atlantic  City,  N.  J.   ig  described  in 
general  terms  for  users  who  may  require  a  refer- 
ence to  the  scope,  options,  and  limitations  of 
the  program  without  complete  detail.   The  de- 
scription supplements  but  does  not  replace  the 
program  specifications  and  operating  instructions 
Three  principal  phases  of  the  input-data- 
processing  procedures  are  described  in  sequence 
Phase  I  deals  with  conversion,  unpacking,  error- 
checking,  and  decoding  methods  and  is  outlined 
in  the  first  sections.   Phase  2  deals  with  the 
methods  of  ordering  and  summarizing  the  data 
Phase  3  briefly  discussed  the  data-merge  routine 
and  output  formats.   An  example  of  unprocessed 
observations  form  the  mesonetwork.  together  with 
the  outputs  of  phases  1  and  2.  is  presented  and 
discussed  at  the  end  of  the  report.   (Author) 


AD-414  364 
(TISTP/FR) 


Div.   2 
OTS  price 


$3.60 


Cambri  dge. 

AND  DENSITY  TRANS- 


Massachusetts  Inst,  of  Tech. 

COMPUTATIONS  OF  THE  EDDY  HEAT 

PORTS  ACROSS  THE  GULF  STREAM. 

Scientific  rept.  no.  1, 

by  Abraham  H.  Oort.  1  July  63,  30p. 

Contract  AF  IQ  628  2408,  Proj.  8628,  Task  862802 

AFCRL  63  671  Unclassified  report 

Descriptors:   ('Gulf  stream,  Ocean  currents) 
Ocean  currents.  Velocity.  Temperature.  Den- 
ilty,  Energy.  Heat  transfer.  Statistical 
analysis. 

Data  of  the  current  velocity,  temperature,  and 
salinity  of  the  Gulf  Stream,  collected  during 
200  crossings  of  the  current  In  cruises  off 
Onslow  Bay,  Jacksonville  (30  degrees  N)  and 
Cape  Hatteras.  are  used  to  compute  the  eddy 
fluxes  of  heat  and  density  across  the  mean  cur- 
rent.  In  each  cruise  an  eddy  transport  of  heat 
is  observed,  which  Is  directed  from  the  colder 
coastal  water  to  the  Sargasso  Sea  In  the  sur- 
face layers.   The  meanders  In  the  stream  appear 
to  increase  the  therm.al  contrast  across  the  so 
called  Gulf  Stream  front  and  thus  violate  the 
ordinary  diffusion  laws  by  not  transporting  heat 
from  the  warm  to  the  cold  source.   The  transport 
of  density  across  the  stream  is,  in  general, 
towards  the  shore,  reflecting  mostly  the  influ- 
ence of  the  temperature  on  the  density.  (Author) 


AD-414  366 
(TISTP/FR) 


Div.   2 
OTS  price  $3.60 


Lament  Geological  Observatory,  Palisades,  N  Y 
TIDE  AND  STORM  SURGE  OBSERVATIONS  IN  THE 
CHUKCHI  SEA. 


Division  2  -  ASTRONOMY,    GEOPHYSICS  AND  GEOGRAPHY 


Scientific  rept.  no.  7 

by  Kenaetk  L.  Hitakins.  May  63,  ^2p. 

Contract  An9  60^  Ikki,    ProJ.  7628,  Task  762805 

AFCRL  63  616  Uaclaasified  report 

Descriptor*!   (*Tides,  Statistical  analysis), 
Oceans,  Ice  islands,  Baroaetric  pressure, 
Miad. 

Sea  level  keiykts  were  recorded  with  a  tide 
gauge  at  Fletcker's  Ice  Island  (T-3)  Mhile  it 
«•>  aground  in  the  Chu'Chi  Sea  at  71t55  N, 
l60i2C  N.   Haraoaic  analyses  Mere  aade  for  tke 
tidal  coaponents.   Tke  tidal  hour  for  M  sub  2  is 
9.11  at  this  location,  in  good  agreeaent  with 
tke  co-tidal  chart  of  Sverdrup  (1926).   Stora 
surges  observed  at  tkis  location  on  tke  continen- 
tal shelf  have  a  range  of  about  ^C  ca.   During 
relatively  stationary  ataospkeric  conditions, 
tke  stora  surge  heights  can  be  interpreted  as 
due  to  tke  static  Mater  baroaeter  effect.   Dur- 
ing conditions  of  aoving  ataospheric  pressure 
systeas,  stora  surge  keights  differ  froa  tkose 
predicted  by  tke  water  baroaeter  effect.   The 
coabined  application  of  Ekaan's  wind-driven  cur- 
rent theory  and  Bernoulli's  equation  provides  an 
explanation  for  these  differences.   (Author) 


AD-tU  387      Dlv.   2 
(TISTP/FR)   OTS  price  13.60 

L'tak  State  U.  of  Agricultural  and  Applied  Sci 
ence,  Logan. 

THERMODYNAMICS  OF  WATER  MOVEMENT  IN 
by  Sterling  A.  Taylor,  Jacob  Kijne, 
and  Saauel  Greenberg.  July  61,  36p. 
Contract  DA36  C3°sc8C263,  Task  3A='0  27  005  08 

Unclassified  report 


THE  SOIL. 
Robert  Kohl 


Descriptors:   '*Soils,  Moisture],  Moisture, 
Nater,  Tkerandynaaics,  Coapressive  properties. 
Evaporation,  Heat  transfer. 
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A0-4U   39  5 

(TISTM/BRM) 


tinn    of    the    t heraody naai c s    of   water 
soil    was    undertaken.       Results    are 
series    of   experiaents    conducted   over 
two    years.      Coapressi bi 1 i t y    experi- 
arried    out    to    evaluate    the    influence 
n    in    soil    aoisture    suction    potential, 
et    of   experiments,    evaporation    of 
nder    isothermal    conditions   was 
deteraine    the    teaperature    dependence 

soil    columns.       Thermal    gradient 
were    used    to    test    the    theory    of 

processes    as    an    analytical    tool    for 
ater    flow    in    soil.       (Author) 
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OTS    price  $1.60 


Navy    Mine   Defense    Lab.,    Panama   City,    Fla. 

DIVER'S    INSTRUMENTED   OBSERVATION    BOARD:    PAPER    1, 

SCIENTIFIC    DIVING    SERIES, 

by   G.     B.    Dowling.    July    63,    11p. 

SnbproJ.    SF011    01    01,    Task   2612 

NMDL    Rept.    210 

Unclassified  report 

Descriptors:   ('Diving,  Ins truaent at i on) , 
('Scientific  research,  Inderwater  equipaent). 
Recording  systeas.  Depth  indicators, 
Coapastcs.  > 

In  the  course  of  work  involving  diving  by 
scientists,  a  nuaber  of  specialized  Instruaents 
and  techniques  for  use  by  scientific  divers  were 
developed,  one  of  these  being  the  ■ 'Diver's 
Obicrvatlon  Board.*'   A  coabination  of  basic 
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ProJ.  206  31 


Kashington,  0.  C. 
SUMMARIES  FOR  THE  SUPERSONIC  AIR- 
-  SAN  FRANCISCO  ROUTE. 


Uaclassified  report 


Descriptors:   ('Meteorological  parameters. 
Statistical  analysis),  Nind,  Teaperature, 
Radar  ecko  areas.  High  altitude.  Tropopause, 
Statistical  analysis.  Transport  planes,  Super- 
soalc  plane s« 
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Travelers  Research  Center  Inc.,  Hartford,  Conn. 
OBJfXTIVr;  ANALYSIS  OF  SI^A-LtViX  PRi^SSURi:  AND 
SURFACE  T.::MPi:RATURi.,  D.X  POINT,  AND  KIND, 
by  Albert  Thomasell,  Jr.  and  James  G.  Welsh. 
Nov  62.  8''p.  Technical  Pub.  no.  11 
Contract  FAA  BRD363.  Proj.  20^  2 

Unclassified  report 

Descriptors:   ('Meteorological  paraaeters. 
Statistical  analysis).  Barometric  pressure. 
Temperature,  Dew  point.  Wind. 

The  successive-approximation  technique  (SAT)  was 
developed  for  the  objective  analysis  of  sea-level 
pressure  and  surface  temperature,  dew  point, 
and  wind  over  the  eastern  United  States.   SAT 
analyses  are  demonstrated  to  be  at  least  compara- 
ble to  subjective  analyses.   Continuity  within 
a  series  of  objective  analyses  is  good,  and  t)ie 
agreement  among  the  independently  analyzed  fi>-lds 
of  pressure,  temperature,  and  wind  is  excellent. 
Developmental  tests  using  the  airways  observa- 
tion network  have  shown  that  the  best  analysis  is 
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Redstone  Scientific  Information  Center,  R4|stone 

Arsenal,  Ala. 

RECENT  INVESTIGATIONS  OF  THE  ATMOSPHERE  A.^l 

SURFACE  OF  MAKS, 

by  N.  N.  Sytinskaya.   5  Aug  t>3.  15p. 

RSIC  ^4  Unclassified  report 


Trans,  froa  Priroda  (Nature),  45:6,  pp.  3 
1956. 

Descriptors:  ('Mars,  Planetary  ataosph^] 
Planetary  atmospheres.  Clouds,  Fog,  Temfji 
Polar  regions.  Surface  properties. 
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Oregon  State  U. ,  Corvallis. 
INVESTIGATION  OF  INSTRUMENTATION  AND  TECHN 
FOR  AUMY  WEATHER  OBSERVATION. 
Quarterly  progress  rept.  no.  1,  1  Feb-30 
by  Fred  W.  Decker.  Kenneth  H.  Shreeve,  and 
James  W.  Sears.  30  Apr  o2,  22p. 
♦^Contract  DA36  039sc89186,  DA  ProJ.  3A99  27 

Unclassified  repor 


Descriptors:   , 'Met eorologi r al  radar,  Ra 
pulses},  v'Radar  pulses,  Meteorological 
Oscilloscopes,  Radar  recording  cameras. 
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«(ll  ECl  IE 

by  Robert  J.  Gould.  Jan  ( j ,  22£p.  Repi.  no 
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Unclassified  report 
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Descriptors:   ('Interstellar  matter.  Hydrogen) 
'•Hydrogen,  Interstellar  matter)   Kinetic 
theory.  Recombination  reactions.  Surfaces,  Ad- 
sorption, Exchange  reactions.  Dissociation, 
Selection  rules.  Excitation,  Resonance,  Fluo- 
rescence, Scattering,  Photochemistry.  Raman 
spectroscopy,  Coyaic  rays.  Iodides,  Hydrogen 
compounds.  Clouds,  Ionization,  Galaxies,  Mole- 
cules, Atoms,  Matheaatical  analysis. 

Contents: 

Mechanisms  for  the  formulation  of  aolecular 
hydrogen 

processes  for  a  static  interstellar 
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Problem  in  Brownian  motion 
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(TISTP/FDR)  OTS  price  $2.60 

Travelers  Research  Center.  Inc.,  Hartford.  Conn 
DEVELOPMENT  OF  STATISTICAL  OPERATORS  FOR  PRE- 
DICTION OF  LOW  CLOUDS. 
Interim  rept. , 

by  Duane  S.  Cooley  and  Abraham  M.  Pavlowitz. 
June  63,  24p. • Techni ca 1  Pub.  JC 
Contract  FAA  BR0363.  ProJ.  204  2 

Unclassified  report 

Descriptors:  ('Clouds.  Statistical  analysis,. 

Cloud  cover,  Geography.  Statistical  analysis! 

Matheaatical  prediction.  Operators 

( Ma theaa  tics  . 

A  study  was  made  of  the  statistical  prediction 
of  low-cloud  amounts  and  cloudbase  heights. 
Cloud  data  and  other  atmospheric  parameters  over 
the  central  and  eastern  United  States  were 
analyzed  on  a  grid  mesh  of  approximately  52  mi 
( V4-NWP  grid,.   Predictability  of  low-cloud 
amount  was  evaluated  by  using  the  screening- 
regression  method  and  testing  the  significance 
of  the  selected  predictors.   Predictors  con- 
sidered were  lo»(-cloud  amount,  empirically 
normalized  cloud  height,  pressure,  85C-ab  height, 
surface  and  85C-mb  temperature  and  dew-point 
spread.  85C-mb  geostrophic  wind,  and  derived 
terms  such  as  voriicity.  divergence,  and  ad- 
yection.   The  regression  equations  were  tested  on 
independent  data.   The  equations  may  be  useful 
for  short-period  prediction  because  they  provide 
a  better  cloud  forecast  than  persistence.   They 
would  probably  be  improved  by  including  other  • 
predictors  and  by  extending  the  area  from  which 
the  predictors  are  chosen.   (Author) 
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Columbia  I'..  New  ^ork. 

GLACIAL  AND  POST  GLACIAL  QUICK  CLAYS. 

by  Paul  K.  Kerr  and  Richard  S.  Liebllng. 

72p.  Scientific  rept.  no.  1 

Contract  AF19  604  8387,  ProJ.  8623.  Task  862302 

AFCRL  t3  253  Unclassified  report 


Aug  63. 


Descriptors:   "Clay.  Glaciers).  Cx-ray  dif- 
fraction analysis.  Clay  minerals',   ('Particle 
size.  Analysis}.  Silicates,  Measurement, 
Particles,  Quartz. 


Division  2  -  ASTRONOMY,    GEOPHYSICS  AND  GEOGRAPHY 


Eiieatially  horizontal  deposits  of    glacial  and 
postglacial  Marine  clays,  long  static  in  flat 
tarrain,  aay  suddenly  display  aass  floaage  with 
destructive  consequences.   The  nature  of  the 
clays  and  the  c ircuas t ances  involved  in  their 
behavior  have  been  the  subject  of  study.   The 
■ineralogy  of  these  clays,  known  as  quick  clays, 
has  been  deterained  for  saaples  froa  Scandinavia, 
Canada  and  the  northeastern  L'nited  Slates. 
Particle  size  aeasurenents  of  non-quick  clays 
yield  an  average  aaount  of  Material  less  than 
two  aicrons  of  31.6  per  cent  by  weight,  but  in 
quick  clays  the  aaount  is  5^.3  per  cent.   The 
aajor  critical  conditions  which  contribute  to 
quick  clay  moveaent  in  flat  terrain  appear  to  be: 
a  substantial  quantity  of  flake-like  particles  of 
colloidal  size  (Equivalent  to  approxiaately  UO 
per  cent  or  aore  by  weight  of  dry  sample);  a 
substantial  quantity  of  water  i;roughly  5C  per 
cent);  a  reduction  in  electrolyte  concentration 
below  about  3  graas  of  salt  per  liter;  and  a 
randoa  orientation  of  particles  induced  by 
coagulation  during  deposition.   (Author; 
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Inst,  of  Tech.,  Caabridge. 

THt  SOLAR  SEMIOICRNAL  TIDE  IN  THE 


Massachusetts 

ENERGETICS  OF 

ATMOSPHERE. 

by  Walter  L.  Jones.   IC  July  63.  I6lp.  Scientific 

report  no.  2  planetary  circulations  project 

Victor  P.  Starr,  Director 

Contract  AF19  628  2^08,  Proj.  8628.  Task  8628C2 

AFCRL  63  690  Unclassified  report 

Descriptors:   (•Ataospher ic  tides.  Energy^. 
Ataosphere,  Energy.  Transport  properties. 
Viscosity,  Damping,  Convection,  Electric 
fields. 

A  study  was  made  of  the  energy  generation, 
transport,  and  dissipation  by  the  solar  semi- 
diurnal tide  in  the  earth's  ataosphere.   Com- 
putations based  on  recent  observations  at 
Terciera,  Azores  show  a  downward  transport  of 
available  potential  energy  in  the  troposphere, 
reaching  a  maximua  of  7  x  10  to  the  -3  watts  per 
square  aeter  at  or  near  the  ground    Similar  data 
for  Fort  Worth,  Texas,  substantiates  the  assump- 
tions used  in  this  calculation.   This  flux  is 
generated  primarily  by  water  vapor  insolational 
heating,  though  horizontal  convergence  of  tidal 
available  potential  energy  aay  be  significant. 
Neither  eddy  viscosity  nor  an  inverse  correl- 
ation between  convective  heating  and  tidal 
teaperature  fluctuation  appear  adequate  as  energy 
sinks  for  this  flux.   Instead,  it  is  proposed 
that  the  undulations  of  the  earth-s  surface 
interact  with  the  main  tidal  aotion  to  generate 
secondary  internal  gravity  waves;  these  propa- 
gate energy  vertically  to  levels  where  they  are 
viscously  damped,  and  thus  represent  a  loss  of 
energy  to  the  tide.   (Author) 
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Lab.,  Pennsylvania  State  U. 


Ionosphere  Research 

University  Park. 

SOME  FEATURES  OF  THE  F  REGION  ELECTRON  DENSITY 

AND  HEIGHT  VARIATIONS  IN  THE  EQUATORIAL  REGIONS, 

by  Y.  V.  Soaayjulu.   1  Sep  63,  27p.   Scientific' 

rept.    no.    192 

Contract    AF19    60A  ^563}    Grant    G18983.    ProJ.    86C5. 

Task  860502 

AFCRL  Rept.  no.  63  817     Unclassified  report 


Descriptors:   ('Ionosphere,  Electron  density). 
Electron  density.  Diurnal  variations.  Ionos- 
pheric disturbances,  Defornation,  Tropical 
areas. 

The  average  quiet  day  variations  in  NaF  and 
h^.9NaF)  are  given  for  the  equatorial  stations 
Talara  and  Huancayo,  derived  from  the  true- 
height  profiles  for  the  five  international  quiet 
days  for  each  of  the  IGY  months.   The  results 
show  that  the  forenoon  and  evening  slopes  of  the 
Na;t)  curves,  as  well  as  the  post-sunset  in- 
crease in  the  F  region  heights,  have  siailar 
staiannual  variations.   It  is  established  that 
this  seaiannual  variation  has  a  close  correla- 
Mon  with  the  variation  of  the  cosine  of  the 
noon  solar  zenith  angle  of  the  sun,  indicating 
that  elect rodynaaic  drifts  are  iaportant  in 
producing  the  observed  seasonal  variation.   It  Is 
shown  that  vertical  drifts  alone  are  inadequate 
to  account  for  the  large  slopes  In  the  Na(t) 
curves.   It  is  established  that  east-west 
drifts,  such  as  those  observed  experimentally, 
can  cause  large  variations  in  these  slopes.   A 
seasonal  variation  of  the  wind  pattern  aay  ac- 
count for  the  observed  seasonal  variation.   On 
this  model  the  phenomenon  of  the  post  sunset  in- 
crease in  F  region  heights,  and  its  seasonal 
variation,  is  explained.   It  is  indicated  that 
several  other  equatorial  phenoaena  such  as 
Spread  F  and  flutter  fading  can  be  explained  on 
this  basis.   It  is  concluded  that,  in  the  equa- 
torial regions,  the  ionospheric  electrostatic 
fields  play  a  dominant  part  in  causing  the  equa- 
torial 'anomalies'.   ^Author, 
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National  Engineering  Science  Co.,  Pasadena. 

Calif. 

THEORETICAL  INVESTIGATION  OF  SEMI-INFINITE  ICE 

FLOES  IN  WATER  OF  INFINITE  DEPTH. 

Final  rept  .  , 

by  Jaaes  A.  Hendrickson  and  Lois  M.  Webb. 

June  63,  I3p.    Rept.  no.  P^57SN113 

Contract  NBy3222f 

Unclassified  report 

Descriptors:   (•Ice,  Water  waves) ,  St resses. 

The  response  of  seai-i n f i n i te  ice  floes  to  water 
waves  is  analyzed  for  relatively  deep  water. 
If  the  floe  subaergence  is  neglected  it  is  found 
that  a  progressive  wave  is  transmitted.   The 
stress  produced  by  this  transmitted  wave  is 
determined  for  various  floe  thicknesses  and 
incident  wave  lengths.   When  the  submergence 
IS  not  neglected  it  is  necessary  to  use  a  finite 
difference  approach  to  the  solution.   Such  a 
solution  is  attempted  and  the  results  and 
accompanying  numerical  problems  are  considered 
in  detail.   (Author) 
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and  Engineering  Lab., 
WHITEOUT  SEEDING 


Aray  Cold  Regions  Research 

Hanover,  N.  H. 

AN  INVESTIGATION  OF  SPECIALIZED 

PROCEDURES, 

by  T.  H.  Mee,  Jr.  and  W.  J.  Eadie.   Mar  63.  lip. 

Contract  DA11  190ENG100.  Task  8X99  27  001  03 

CRREL  Research  rept.  1 2A     Unclassified  report 

Descriptors:   (•Storms,  C oun t er mea sur es j  , 
(•Artificial  precipitation.  Storms),  Counter- 
measures,  Snow,  ( arbon  dioxidf,  Solidfied 
gases.  Pellets,  Instruaentat i on ,  Drones,  Ice, 
Crystals,  Clouds.  Velocity,  Sublimation. 


ASTRONOMY,    GEOPHYSICS  AND  GEOGRAPHY  -  Division  2 


Phase  I  of  Project  Whiteout  was  conducted 
North  Greenland  to  determine  the  extent  t 
whiteouts  could  be  modified.  Phase  II  is 
laboratory  experiment  to  develop  speciali 
whiteout-dissipat ion  procedures.  Finding 
cate  that  a  'stationary  seeding  techniqu 
modify  supercooled  clouds  and  fogs  in  the 
CC  range  and  the  use  of  low-density,  high 
flakes  or  pellets  of  dry-ice  may  permit  a 
tension  of  conventional  aircraft  seeding 
niques  to  warmer  temperatures.  Several  t 
seeding  vehicles  were  examined,  including 
aircraft,  mortar  shells,  rockets,  and  sta 
aircraft.  A  mechanism  for  the  conversion 
liquid  CO  sub  2  into  dry-ice  pellets  was 
ceived  for  use  in  emergency-seeding  aircr 
devices.   (Author) 
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Boston  Coll.,  Mass. 

GEOLOGY  OF  THt  BASEMENT  COMPLEX  OF  SOUTHED 

NEBRASKA,  NORTHEASTERN  kANSAS  AND  VICINIT 

by  James  W.  Skehan.   12  July  63.  57p.  Sci 

rept.  no.  1 

Contract  AFI 9  628  1622,  Proj.  i61C,  Task 

AFCRL  63  173  Unclassified  repon 


Descriptors:   (•Ge;ology,  Analysis)  ,  (•Uijler- 
ground  structures.  Communication  system; 
Geophysics,  Geological  survey,  Structuri 
geology.  Stratigraphy,  Faults  (Geology)] 
Engineering  geology.  Igneous  rock. 


This  area  is  underlain  by  a  great  but  vari 
thickness  of  stratified  rock  and  granite  i 
in  age  from  Precambrian  to  Recen*.   The  Pr 
brian  rocks  consist  of  granite  and  raetasec 
which  have  had  a  complex  history.   The  up 
surface  of  the  Precambrian  forms  an  irregu 
faulted  ridge,  the  Nemaha  Arch.   In  Pawnee 
Johnson  Counties,  Nebraska,  the  Precambris 
lace,  which  here  is  granite,  rises  to  as 
;J  '  feet  above  sea  level  and  in  Nemaha  Co 
Kansas,  to  as  much  as  s88  feet    The  Neraa 
is  cut  by  a  major  zone  of  fracturing,  the 
boldt  fault  zone.   This  fault  zone  has  un 
recurrent  earthquake  movements  from  Preca 
time  to  the  present  with  the  rocks  east  of 
fault  having  been  downthrown  at  least  2,60 
Geophysical  data  indicates  that  the  Precan 
rocks  of  Kansas  and  Nebraska  may  be  essent 
a  continuation  of  the  sequence  in  the  Lake 
Superior  region.   All  available  geological 
geophysical  data,  including  deep  resistivi 
studies,  indicate  that  the  Precambrian  bas 
complex  is  unsuitable  for  both  deep  under^ 
communication  and  deep  underground  facilit 
installation.   (Author) 
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Marine  Lab.,  U.  of  Miami,  Coral  Cables   Fl 
MtSOSCALE  STUDIES  OF  INSTABILITY  PATTERNS 
WINDS  IN  THE  TROPICS. 

Interim  technical  rept.  no.  3,  1  Jan-30 
by  Harold  P.  Gerrish  and  Homer  W.  Hiser 
July  63,  3cp.   Rept.  no.  8226  3;  ML6337e 
Contract  DA36  C3^sc89ni,  Proj.  3A99  27  005 

Unclassified  report 

Descriptors:  ('Radar  echo  areas.  Rainfal 
Hainfall,  Radar  tracking.  Motion.  Atmosph 
notion.  Wind,  High  altitude. 
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Comparison  of  echo  motions  with  winds  aloft  for 
a  case  study  of  1800Z,  25  August  1961  is  pre- 
sented.  Particular  reference  is  made  to  the 
translational  motion  of  precipitation  echoes  in 
the  tropics,  as  determined  by  tracking  selected 
small  echoes  and  cells.   These  echo  motions 
agree  best  with  the  3-23.000-ft  mean-layer  wind 
with  both  the  3-10,COO-ft  aean-layer  wind  and   ' 
the  1C,000-ft  wind  as  next  best.   Preliminary 
results  of  an  echo-height  study  of  certain 
mesoscale  waves  in  the  eslerlies  are  also  in- 
cluded.  These  results  essentially  suggest  that 
a  well  known  classical  cloud  pattern  for 
synoptic-scale  waves  in  the  easterlies  is  valid 
on  the  aesoscale  as  well.   (Author) 
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■John  E.  Eaerson.   June  63,  127p.   Technical 
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Descriptors:   ("Cyclones,  Matheaatical  pre- 
diction). Statistical  analysis.  Mathematical 
prediction.  Equations,  Barometric  pressure. 
Weather  forecasting. 

A  moving-coordinate  pred ic t ion-aodel  technique 
applied  to  East  Coast  rycloties  has  been  extended 
to  predict  cyclone  behavior  in  most  of  North 
America  for  both  summer  and  winter.   Equations 
based  on  stratification,  incorporation  of  past 
history,  and  addition  of  derived  variables  are 
developed  from  ?33  cases.   Comparison  with  equa- 
tions based  on  unstratified  data,  no  past  his- 
tory, and  only  simple  variables  shows  that  the 
latter  set  of  equations  is  usually  superior. 
This  'base-technique-  set  of  equations  yields 
vector-position  rms  errors  of  2.38,  i;.26.  and 
5.96  deg  lat  and  central-pressure  ras  errors  of 
4.28.  6.88.  and  9.0?  ab  for  12.  2/,,  and  ^6  hr 
when  applied  to  213  Independent  winter  cases 
Subsequent  refineaents  achieve  vector-position 
rms  errors  of  2.31,  i.10,  and  5.88  deg  lat  and 
central-pressure  ras  errors  of   ^.19,  6.8P.  and 
9.03  nb  for  the  3  time  periods.   Comparable  re- 
sults for  cliaatology  are  3.^2.  6.13,  and  8.3^ 
deg  lat  for  position  and  ^^.83,  S.03,  and  10.50 
»b  for  central  pressure.   Results  for  sunaer 
cyclones  are  also  presented.   Equations  based  on 
surface  data  only  are  developed  and  tested. 
They  are  useful  whenever  upper-air  data  are  un- 
available.  Worksheets  for  operational  applica- 
tion of  the  techniques  are  included.    Author 
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ON  THE  ACCL'RACY  OF  RAOAR  MEASURING  THE  ALTITUDE 

OF  CLOUDS, 

by  A.  M.  Borovikov  and  V.  V.  Kostarev. 

18  July  63.  9p. 

FTD  TT63  539  Unclassified  report 

Trans,  froa,  Tsentr.  Aerol.  Observ..  Nr.  36, 

pp.  37-^2,  1961. 

Descriptors:   (•Clouds,  Height  finding). 
Height  finding.  Radar,  Aircraft. 
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Descriptors:   ('Meteorology,  Geography), 
Neathei  stations.  Convection,  Temperature, 
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%   Results  of  an  analysis  of  data  collected  by  the 
V.  S.  Army  Electronic  Proving  Ground  surface  net- 
work at  Fort  Huachuca,  Arizona,  on  July  K-I5, 
1958.  reveal  a  surprising  degree  of  organization 
in  convective  activity.   The  case  represents  a 
typical  situation  of  the  suanertiae  rainy  season. 
The  origin  of  convective  activity  and  its  subse- 
quent organization  andaoiion  as  a  aesuscale 
systea  is  revealed  in  the  analysis.   An  explana- 
tion of  the  apparent  aotion  of  the  nesosystems  is 
advanced  and  the  time  variation  of  convective 
activity  over  mountains  and  valleys  is  noted    A 
preliainary  study  of  the  aesoscale  systeas  of 
Jane  4.  ^'i5,^,     in  the  Texas-Oklahoma  area  indi- 
icates  that  the  systems  are  less  intense  than 
those  previously  studie>1.   Base  maps  of  the  pres- 
sare-ieaperaiure  network,  precipitation  network, 
and  radar  coverage  are  presented.   (Author 
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speed  centers  along  Jet  streams. 
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Descriptors:   ("Meteorology,  Geography). 
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waves.  Atmospheric  precipitation.  Teaperature, 
Baroaetric  pressure. 

The  results  of  two  analyses  using  aesometeorol og- 
ical  techniques  are  given.   Data  for  the  two 
cases  were  provided  by  the  New  Jersey  Micro- 
barograph  Network  and  the  Dugway  Proving  Ground 
Network.    Areas  of  the  analyses  were  extended 
through  use  of  the  regular  U.  S.  Heather  Bureau 
Observation  Network.   Kesults  of  the  New  Jersey 
analysis  indicated  the  origin  of  mesosystems. 
their  development,  dissipation,  and  the  hori- 
zontal dimensions  of  the  systems  at  various 
stages  of  their  lives.   Characteristics  of  the 
mesosystems  during  each  phase  of  their  develop- 
ment were  also  noted.   The  analysis  of  the  Dug- 
way Network  data  graphically  revealed  the  pas- 
sage of  a  mesosystea  through  the  area.   Stream- 
line analyses  and  data  sheets  of  the  network 
stations  revealed  the  time  and  space  changes 
that  occurred.   (Author 
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THE  POTENTIAL-ENERGY  BUDGET  OF  THE  STRAFOSPHCRE 
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Contents:  Upper  air  flow  between  5  degr 
4C  degrees  N  in  July;  Rainfall  and  the  b 
period;  Ataospheric  conditions  iamediate 
prior  to  the  foraation  of  hurricanes;  an 
the  accuracy  of  radiosonde  data  in  the  C 
bean,  and  a  suggestion  for  improvement. 
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CLASSIFICATION  OF  SOLAR  PROMINENCES  FOR  SUNSPOT 
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Aug  t3,  33p.  SR22 
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Descriptors:   ("Solar  flares.  Classification) 
Classification,  Analysis,  Tables. 

A  tabulation  and  analysis  of  the  behavior 
classification  of  prominences  observed  during 
1959  at  the  Sacramento  Peak  Observatory,  Sunspot 
New  Mexico  is  given.   Table  1  contains  the 
measures  of  position  and  area,  the  intensity 
estimates,  and  the  classification  according  to 
the  Menzel  and  Evans  scheme  (1953)  with  the 
addition  of  the  classi-s  ASa  (coronal  rain  in 
spot  areas)  and  ANe  (suspended  clouds  not  associ- 
ated with  sunspots/,  of  all  prominences  in  the 
survey.   (Author) 
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Unclassified  report 
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heather  forecasting.  Meteorological  paraaeters. 
Data,  Civil  aviation.  Air  traffic. 

Cont.-nts:   Common  Aviation  heather  Information 
Requirements  through  1^75—  Requirements  of 
airspace  users.  Requirements  of  air  traffic  con- 
trol. Requireaents  of  .ivialion  meteorologists, 
Coamon  we.ither  information  requireaents;  Pro- 
posed solutions  to  problem  areas. 
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boolcs;.  Handbooks.  Meteorological  parameters. 
Fog.  Statistical  analysis.  Air  aass  analysis! 

Contents:   Introduction;  Statistical  Methods: 
The  General  Method;  Selecting  Forecast  Predictors- 
Presenting  and  Testing  Predictors;  So-e  Exa.ples  1 
Prewar.  Frontal  Ceillings  and  Visibility   Ad»ec- 
lion  Fog   Sea  Fog.  Hadiation  Fog.  Post-Cold 
Frontal  Ceilings.   (Author) 
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The  study  shows  that  it  is  possible  to  d 
the  geomagnetic  field  with  less  harmonic 
ricients  than  heretofore  used  without  re 
the  accuracy  of  the  approximation  becaus 
their  smallness  and  subsequent  reduction 
increasing  altitude.  Further,  a  method 
tecting  poorly  defined  harmonic  coeffici 
•et  forth,  as  well  as  a  brute  force  meth 
i"proving  these  coefficients.   (Author) 
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Descriptors:   f 'S t raiosphere,  Aimospher 
motion;.  Atmospheric  motion.  Wind,  Terop 

Our  knowledge  of  the  kinetic  and  thermal 
ture  of  the  upper  atmosphere  has  expanded 
with  the  advent  of  s)noptic  observations 
stratosphere  by  the  Meteorological  Rocket 
Over  2CC^  profiles  of  stratospheric  wind 
lure  plus  numerous  temperature  and  densit 
ings  have  been  accumulated  during  the  pas 
years.   Analysis  of  the  data  has  revealed 
stratosphere  to  be  an  active  region,  with 
developed  westerly  flow  of  strong  variable 
during  the  winter  portion  of  the  vear  and 
steady  moderate  easterly  winds  during  the 

htnh"!!;,.!''!  "''•'■"l*  "PP*"  to  originatd 
high  altitudes  and  work  downward.   The  the 
structure  shows  much  detail,  with  a  warm  1 
and  a  cold  upper  stratosphere  the  rule  in 
polar  winter.   f.reat  detail  is  observed  in 
structure  of  the  stratosphere,  and  more  f 
observation  will  be  required  before  a 
picture  can  be  assimilated 
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As  part  of  the  TRIDENT  effort  in  the  general  area 
efer  rf."  ""''y"""*^"' •  the  literature  Sata  on 
electric  conductivity,  compressibility,  and  vis- 

eclei  "   rV"    "\'".'-'ve  been  reviewed'and  co!! 
lected.   These  physical  properties  affect  such 
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The  results  are  presented  of  a  preliainary  in- 
vestigation of  the  degree  to  which  the  nonuni- 
fora  spacing  of  aeasured  points  can  result  in 
iapcoved  efficiency,  relative  to  napping,  of 
the  data  collection,  or  survey,  process.   A 
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Contract  NBy32n8 

Unclassified  report 
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("Spectroscopy,  Aurorae],  Line  spectrua.  Band 
spectrum.  In ter f eroaeter s ,  Molecular  spectros- 
copy. Resonance  scattering.  Nitrogen,  Electron 
beans,  Ions,  Electrons.  Luni nescence ,  Hydrogen, 
Excitation,  Magnetic  storns.  Terrestrial  aagne- 
tisa.  Ionospheric  disturbances. 

Contents:   Studies  of  Auroral  Lines  by  aeans  of 
Bafry-Perot  Inter feroaeters .  Investigations  of 
the  State  of  Polarization  of  the  red  and  green 
O-Lines  in  Polar  Aurorae,  The  Luainosity  Curve 
of  high  Aurorae,  Studies  of  rapid  Variations  of 
certain  Lines  and  Bands  in  the  Auroral  Spectrua. 
The  Hydrogen  Lines  in  Aurora,  Velocities  of  very 
active  Auroral  Hays,  The  compensated  Michelson's 
Interferometer  and  its  Use  in  Auroral  Spectros- 
copy in  the  near  Infra-red,  The  Discharge  Theory 
of  the  Nightglow  Emission  01  5577  A,  Observations 
and  Experiments  pertinent  to  auroral  Theories, 
Excitation  of  the  A1J-bands  in  the  Sunlit  Atmos- 
phere and  Temperature  Determinations  from  the 
vibrational  Levels,  and  Observations  of  enhanced 
Radiation  in  the  kc/s-band  .5  and  i    kc/s,  during 
Aurorae  and  Geomagnetic  Disturbances. 
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tions).  Fluid  flow.  River  currents.  \ 
Tables. 

Both  aodel  and  prototype  studies  indict 
jetty  fields  are  successful  in  alining 
that  carry  appreciable  aaounts  of  suspc 
sediaents.   To  compute  the  relative  rat 
sediaent  deposition,  field  data  are  re« 
The  use  of  point  data  analysis,  descri 
report,  aids  greatly  in  extending  field 
and  establishing  river  characteristic 
To  determine  the  design  discharge,  it 
mended  that  width  and  depth  be  plotted 
flow  area  and  that  a  value  be  selected 
corresponds  to  the  flow  area  having  the 
scatter  or  deviation  of  data  points  wi 
to  depth  and  width.   This  is  the  lowest 
charge  which  will  be  difficult  to  cont 
average  river  width  corresponding  to  th 
charge  should  be  used  for  the  design  ch 
width.   The  relative  rate  of  deposition 
jetty  field  installation  can  be  co'apute 
procedure  demonstrated  in  this  paper, 
future  studies  aay  indicate  desirable  a 
tions  and  refinenents  in  the  procedures 
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Descriptors:   CCosaic  rays.  Magnetic  storns) 
Magnetic  storns.  Terrestrial  nagnetisn.  Sun- 
spots,  Solar  flares.  Nucleons.  Mesons. 

On  Deceaber  22-2^,  1957.  a  significant  cosaic 
ray  increase  of  short  duration  took  place  in 
the  interval  between  two  noderate  magnetic  storms 
and  during  the  recovery  of  a  cosmic  ray  storm 
Data  were  used  froa  24  cosmic  ray  stations  dis- 
tributed all  over  the  world.   The  increase  was 
observed  only  by  stations  contained  within  a  lia- 
iled  region  of  the  earth's  surface.   The  increase 
which  lasted  for  about  U  hours,  took  place  at 
about  the  saae  local  tine  for  all  stations  which 
aetecled  it.   The  average  direction  of  the  arriv- 
ing particles  corresponded  to  10  hours  LT    A 
second  peak,  occurring  at  all  stations  at"about 
t-J  LT,  is  interpreted  as  a  continuation  of  the 
effect  generating  the  first  increase.   Charac- 
teristic features  of  both  increases  are  presented 
together  with  data  of  solar  and  terrestrial  ac- 
tivity.  There  is  no  clear  correlation  between 
the  occurrence  of  these  peaks  and  such  activ- 
ities.  The  modulation  mechanism  producing  the 
increase,  is  discussed.  (Author) 
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VIRGINIA, 

by  R.  V.  Andereson  and  Eva  Mae  Trent.  13  July  63 

93p . 

NRL  Rept.  5983         Unclassified  report 

Descrintors:   (•Atmosphere,  Electrical  proj.- 
erties).  Electric  fields.  Electrical  conduc- 
tance. Atmospheric  electricity.  Data,  Test 
equi  pnent . 

A  progriim  for  the  nensureraent  of  alnospheric 
electric  conductivity  nnd  field  was  established 
by  the  U.S.  Naval  Resenrch  Laboratory  in  V^54  in 
the  Big  Meadows  area  of  the  Shenandoah  National 
Park.  Virginia.   The  purpose  of  the  program  was 
lo  determine  relative  nagniiudes  and  tine  depend- 
ence of  the  atmospheric  electric  variables.   The 
instrumentation  was  eonposed  of  electric  field 
meters,  conductivity  chanbers.  accompanying 
amplifiers  and  timers,  and  peripheral  equipment 
necessary  to  produce  continuous  recordings  of  the 
electric  field  and  conductivity  of  the  atmosphere 
Data  fron  November  „3.  V^-ii.  to  October  .^1.  105^ 
are  presented  in  tabulated  and  graphic  form. 
The  data  include  daily,  monthly,  and  seasonal 
hourly  averages  of  total  alnospheric  electric 
conductivity,  ratio  of  the  two  polar  conductivi- 
ties, electric  field,  and  conputed  conduction 
current  density.   'Author; 
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IONIZATION  OF  TU|-  L'PPtR  ATMOSPHtRL  BY  SHORT-WAVt 
SOLAR  RADIATION  (loniiatsiia  ,erkhnei  ataosfery 
korotkovolnovya  izlucheniem  solntsa). 


by  Ivanov-Kkolodnyi ,  tr 
f«b  63.  33p. 
Contract  AF19  60^  8505 
AFCRL  Trans,  bo.  ETi63  1 

Unclassified 
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IDENTIFICATION  OF  UHANCHED-CHAI.N  FATTY-ACIDS 

BY  NUCLEAR  MAGNETIC  RESONANCE  SPECTrJscopJ 

Final  rept..  Aug  62-Feb  tj , 

by  Robert  L.  Buchenauer.   July  63.  6d 

Proj.  7360,  Task  73oQ05  '^* 

ASD  TDR63  513  Uael.a.ifi.d  r.pori 

Report  on  Materials  Analysis  and  Evaluation 
Techniques. 

Descriptors:   ('Fatty  acids.  Nuclear  Magnetic 

leldsr^in  (•3"'=^«"  "a-'tic  resonance   fity 
ae  ds).  Corgaiic  coapounds.  Fatty  acids  .     ' 
Aliphatic  coapounds.  Carboxylic  acids 
Molecu.'ar  structure.  Molecular  isoaerlsa 
Molecular  weight,  Protons,  Molecular 
spectroscopy. 

The  nuclear  aagnetic  resonance  spectra  of  twentv 
branched-chain  fatty  acids  were  studied  in  orSeJ 
to  identify  the  structure  of  isomeric  aliph^ic 
carboxylic  acids  of  low  molecular  weight. '^  The 
effect  of  cheaical  shift  of  .ethyl  prStois  as  a 
function  of  distance  froa  the  carboxyl  gJouJi' 
discussed.   (Author)  "^ 
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Unclassified  report 
Tram,  froa  Cheaical  Literature  Moscow.  1955. 
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a  aonograph  on  the  cheaistry  of 
n  coapounds  and  is  intended  for 
engineering  and  technical  personnel 
oratories,  instructors,  post- 
dents,  and  students  of  higher 
institutions.   This  book  contains 
on  the  methods  of  preparation, 

chemical  properties  of  a  large 
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National  Carbon  Co.,  Inc..  Cleveland   Ohio 
RESEARCH  AND  DEVELOPMENT  ON  ADVANCED  GRAPHITE 


MATERIALS.   VOLUME  XVI.   AK  ELECTRON 

MANfF  STUDY  OF  THERMAL  DECOMPOSITION 

nf    ORGANIC  COMPOUNDS 

by  L.  S.  Singer  and  I.  C.  Lewis.  June 

Contract  AF33  616  6915.  Projs.  7350  a 

Tasks  735002  and  738102 

MADD  TR61  72.  vol.  16     Unclassified 

Descriptors:  (•Organic  compounds, 
tion)  f'Decoaposition.  Organic  com] 
(•Pyrolysis,  Organic  compounds)  < •( 
Organic  compounds)  Hyperfine  struct 
Electrons.  Spin.  Resonance,  Free  rac 
Organic  nitrogen  compounds.  Polycycl 
pounds.  Organic  solvents.  High-tempe 
research.  Aromatic  compounds,  Oeutet 
pounds.  Spectra  (Infrared}  Spectra 
and  ultraviolet}.  Chemical  reactions 

Initial  results  of  an  ESR  (electron  sp 
nance   survey  of  the  thermal  decomposi 
carbonization  of  pure  organic  compound 
sented.   ESR  measurements  were  perfor 
pyrolysis  in  inert  polyphenyl  solvents 
observation  of  resolved  hyperfine  stru 
radical  intermediates.   The  generality 
cal  formation  during  carbonization  is 
sirated.   Detailed  investigations  were 
the  mode   aroaaiic  hydrocarbons,  acena 
".-^  -bifluorenyl  and  -. '- '-bi  f  1  uory  1  i  de 
provide  exaaples  of  extremes  in  graphi 
behavior.   Results  are  d i scus sed  i n  le 
reaction  mechanisms  and  the  nature  of 
in  low  temperature  carbons.   Resolved 
for  acenaphthylene  and  two  deuterated  i 
compared.   ESR  studies  are  reported  fo; 
decoaposition  of  several  aroaatic  diazq 
The  observed  stable  radical  interaediat 

i^.'tl??  '"  "*"•'  '"•■  f"'«her  reacti 
initially  generated  carbene  species. 
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Arnold    Engineering    Development    Center,    Urnold 
Air    Force    Station,    Tenn. 
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by    S.    M.    Klndall.      Aug    63.    35p 

ProJ.  SM2204 

AEDC  TDR63  170  Unclassified  report 

Descriptors:  (•Adsorption.  Cryogenic 
[•Cryogenics,  Adsorption).  ('Charcoal 
tion).  Low  pressure  research.  Gases 
apparatus.  Teaperature.  Pressure  Vol 
Experlaental  data.  Equations  of  state 
gen.  Oxygen,  Argon.  Hellua.  Hydrogen. 

An  experimental  prograa  was  carried  out 

1-  to  the  -8  to  10  to  the  -2  power  torr 
supply  basic  inforaation  on  the  adsorpt 
noncondensable  gas.-s  at  77  K  and  to  est 
functional  dependence  of  adsorption  rat, 
pressure  and  aaount  of  gas  adsorbed    F 
experlaental  results,  analytical  expres 
developed  which  describe  the  behavior  oi 
tion  rate  in  teras  of  the  adsorption  pai 
for  high  vacuua,  low  teaperature  conditi 
These  expressions  are  shown  to  agree  wit 
observed  pressure-time  variations  result 
charcoal  adsorption  provided  the  charac 
well  below  saturatJon.   (Author 
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CHEMISTRY  -  Division  4 


MICROELECTRONICS, 

by  Clyde  H.  Lane.  June  63.  24p. 

Proj  .  5578,  Task  55-^80^ 

RADC  RAS  TN63  i  Unclassllied  report 

eouioin?"y   f'Nickel.  Plating),  (.Electronic 
equipaent.  Microminiaturization),  ("Metal  flln* 
Production),  Nucleation,  Resisto^   io  u  io     ' 
Cleaning,  Films,  Thickness,  Cataly  ts.  Chemical 
reactions.  Nickel  coapounds,  Chloridei,  Sod  ua 
compounds.  Phosphites.  Nickel  alloys.  Phos- 
phorus alloys,  Irapurities,  Additives. 

irive'tr.'h  •^"*"!'"'*  in-house  investigation  rel- 
ative to  the  application  oX  electroless  nickel 
plating  to  the  fabrication  of  «i croe 1 ectr ^n  c 
passive  components.   The  results  of  this  work 

nd.cate  that  this  method  of  thin  filn,  depo   tion 
IS  not  capable  of  providing  good  qua  1 i ty .  repr o- 
du  ible  resistors  at  this  time.   An  exteisl^e 
literature  survey  on  which  the  laboratory  work 
was  based  is  also  included.   (Author) 
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CATALYTIC  ACTIVITY  OF  ORGANIC  POLYM, «S 
by  N.  P.  Keyer  and  G.  K.  Boreskov.   2rJune  63. 

FTD*TT63  iM  Unclassified  report 

Trans,  from  Kinetika  i  Kataliz.  3:5.  pp.  680-690. 

Descriptors:   COrganic  coapounds,  Catalysts). 
(•Polyaers.  Catalysis).  CMetal  organic  coa- 
pounds, Polyaers),  Complex  coapounds,  lilectrical 
conductance. 


The  prupose 
exami  nation 


of  this  investigation  was  a  broader 
of  laws  governing  catalytic  activity 
in  relation  to  the  chemical  composition  of  atoas 
connected  with  the  metal  in  the  chelate  joint 
and  also  to  compare  catalysis  over  chelate  poly- 
mers and  chelate  complex  compounds,  which  appear 
to  be  raonomeric  analogues  of  chelate  polymers. 
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Unclassified  report 
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The    B-11    NMR    spectrum   of    isocarborane    was    ex- 
amined.      It    consists    of    three   doublets   which   c 
be    decoupled    into    singlets    by    irradiating    with 
saturating    6C    Mc.     field.       Since    the    overfappin 
of    the    doublets    did    not    permit    the    area    measur 
"ent    required    for    the    structure    det ermi nst i on 
the    novel    dec  ac  h  1  omi  soc  arbor  ane    was    synthesized 
by    direct    chlorination    of    siocarborane    in    reflux- 
ing    carbon    tetrachloride    in    90?    yield 
ISO-B10C110C2H2    exhibited    the    expected    three 
singlets    with    an    area    ratio    of    2:6:2.       Since    these 
findings    were    consistent    with    the    requirements 
described    above    for    the    meta    configuration,    this 
structure    is    proposed    for    isocarborane.     (Author) 
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Eaaamel  Coll.  Research  Language  Center,  Boston. 

Mass. 

INVESTIGATIONS  IN  A  PYR  IDYLTHIAZOLYLMI-THANl-  SERItS 

(Issledovani ia  v  riadu  pi r idi  It i azol i laetana) . 

by  V.  G.  Eraolaeva  and  M.  N.  Shchukina.  Apr  63, 

17p.  Traas.  ETR6J  5 

Coatract  AF19  60i  8505 

Unclassified  report 

Trans,  froa  Zhurnal  Obshchei  Zhiaii,  32.  pp. 

266^-2670.  1962. 

Descriptors:   (•Organic  coapounds,  N-Hetero- 
eyelic  coapounds).  S-Heterocyc 1 ic  coapounds, 
Spectra  (Visible  and  unvisible),  Paraaagnetic 
resonance.  Cheaical  properties.  Molecular 
structure,  Carbonyl  group. 
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Dow  Cheaical  Co.,  Midland,  Mich. 

MASS  SPECTRAU  STUDIES  BEHIND  SHOCK  MAVES,   II 

THE  THEHMAL  DECOMPOSITION  OF  HYDRAZINE, 

by  R.  M.  Diesen.   Aug  63,  23p.  AK3Sc3 

Contract  Noar38K00 

Unclassified  report 

Descriptors:   ("Hydrazine,  Decoapos i t i on; , 
(•Mess  spectrua.  Hydrazine),  (•Shock  waves. 
Hydrazine).  (•Reaction  kinetics.  Shock  wares) 
Dissociation,  Cheaical  reactions.  Nitrogen, 
Hydrogen,  Aaaonia,  Free  radicals.  Mass 
spectroscopy.  Argon,  Con'rolled  ataosphere, 
Kecoabinatioa  reaction. 
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Rensselaer  Polytechnic  Insl.,  Troy,  N   Y  "~ 
MORPHOLOGY  OF  POLYETHYLENE  CRYSTALLIZED  FROM 
THE  MELT  UNDER  PRESSURE, 

by  Phillip  H.  Ceil,  Franklin  R.  Anderson, 
Bernhard  Hunderlich  and  T'aaio  Arakawa. 
31  Jaly  03,  Ijp.  Technical  rept.  no.  5 
Contracts  Nonr^OI  UU   and  Nonr591  19,  Task  NR051 
-4,28 

Unclassified  report 

Descriptors:   ('Polyethylene  plastics). 
Crystals),  ('Polyaers,  Crystal  structure). 
Crystallization.  Pressure,  Electron  aicroscopy. 
Fracture  (Mechanics;,  Electron  diffraction 
analysis.  Growth. 


The  aorphology  of  linear 
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sure.   Hell  defined  kink 
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ation,  or  an  end  to  end 
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growth  of  the  extended  c 
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George  Herbert  Jones  Lab.,  U.  of  Chicago,  111. 
THE  FORMATION  OF  BIPHENYLS  FROM  DERIVATIVES  OF 
BENZENE-1,4-DIAZ00XIDE;  ELECTROPHILIC  SUB- 
STITUTION AND  THE  CARUENE  PROBLEM  1. 
by  Michael  J.  S.  Dexar  and  k.  Narayanaswaai. 
19t3,  25p. 
Contract  Nonr2121  21 

Unclassified  report 

Descriptors:   (•Organic  coapounds,  Pyrolysis^, 
Synthesis  I,  Cheai  stry,  ,  Substitution  reactions, 
Reaction  kinetics,  Polyaeri zat ion,  Polyaers, 
Aroaatic  coapoundi.  Phenols,  Cheaical  re- 
actions, Denterated  coapounds,  Decoaposi t i on , 
Labeled  substances. 


Earlier  work  has  shown  that 
coaposition  of  derivatives 
diazooxides  in  benzene,  or 
benzene,  in  presence  of  cat 
alcohol  gives  derivatives  o 
biphenyl  in  good  yield.   Th 
reexaained  in  detail  ant  th 
it  does  not  involve  a  free 
Decoaposi t ion  of  the  diazoo 
which  attacks  the  aroaatic 
process  is  essentially  an  e 
stitution,  the  first  step  i 
foraation  of  a  pi-coaplex  o 
ing  of  this  on  the  aechaais 
aroaatic  substitution  is  di 


the  theraal  de- 
of  benzene-1,4- 
in  derivatives  of 
al  y t ic  aaoun t  s  of 
f  .;-hydroxy- 
is  reaction  has  been 
e  indication  is  that 
radical  aechanisa. 
xide  gives  a  carbene 
substrate.   The 
lectrophilic  sub- 
n  which  is  the 
r  spiran.   The  bear- 
a  of  electrophi 1 ic 
scussed.   ^Author) 
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MSA  Research  Corp.,  CaUery,  Pa. 

EXTINGUISHMENT  OF  ALKALI  METAL  FIRES. 

Quarterly  progress  rept.  no.  5,  Its  Mar-15  Juit  63, 

by  S.  J.  Rodgers.  1  Aug  63,  3p.  Rept.  no.  MSAR 

03  112 

Contract  AF33  657  8310 

Unclassified  report 

Descriptors:   (•Alkali  aetals.  Fires),  ("Fires, 
Fire  extinguishers).  Ignition.  Coabustion, 
Pressure,  Oxygen,  Foaas,  Expanded  plastics, 
Isocyanate  plastics.  Sodium,  Sodiua  alloys. 
Potassium  alloys.  Lithium,  Salts. 

An  investigation  was  made  of  agents  and  tech- 
niques for  extinguishment  and  control  of  fires 
resulting  froa  leakage  of  high  teaperature  and 
high  pressure  alkali  aetals  under  sea  level  and 
reduced  atmospheric  pressure  envi ronaent s .   Char- 
acteristics of  ignition  and  coabustion  at  various 
absolute  pressures  and  partial  pressures  of 
oxygen  are  an  integral  part  of  this  investiga- 


le 


tlon.   Additional  tests  have  been  aade 
powders.   Results  with  this  aaterial  a 
encouraging.   Work  continued  on  the  de 
of  a  suitable  foaa  applicating  systea 
■etal  fires  but  a  suitable  systea  was 
(Author) 
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60 


Richmond.  Calif 


no, 


Stauffer  Cheaical  Co. 

HIGH  ENERGY  OXIDIZERS.' 

Quarterly  Technical  Suraary  rept 

1  May-1  Aug  o3. 

by  K.  0.  Chrisie  and  A.  E.  Pavlath. 

Contract  Nonr4019  00,  Proj .  NR093  035: 

Order  no.  399  42 

Unclassified  r 
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e(  ort 


Descriptors:  ('Coaplex  compounds  Ch 
coapounds),  ("Fluorine  coapounds  "chl 
coapounds),  ('Chlorine  coapounds.  Flu 
coapounds;.  (•Oxidizers.  Complex  coap 
Cheaical  reactions.  Solubility.  Nucle 
magnetic  resonance.  Spectra  (Infrared 
Purification,  Vacuum  pumps,  Bromine  c 
Potassium  compounds.  Arsenic  compound 
Broaides,  Fluorides,  Sulfur  coapounds 
Solvents. 


>pipounds. 
Oxides, 


This  report  is  on  the  investigation  of 
of  chlorinetrifluoride.   Further  modifi 
was  made  on  the  vacuum  line,  mostly  to 
operation  more  safe.   This  was  necessit 
explosion  experienced  during  the  last  r 
period.   Oleum,  f 1 uoros u 1 f on i c  acid   su 
irioxide  and  BrF5  were  inves t igated' as 
solvents  for  the  coaplexes  in  the  NMR  s 
The  first  three  gave  cheaical  interacti 
while  BrF5  exchanged  fluorine 


.     withthe 

^ow  temperature  NMR  work  was  attempted 
results  were  not  reproducible  because  ol 
cal  difficulties  with  the  NMR.   Infrare 
were  made  on  C1F3,  AsF:>  (both  in  solid 
phase..  KAsFc  and  ClF2+AsFo-.   Different! 
were  used  and  the  application  of  tBr  coa 
a  thin  Kel-F  layer  was  found  to  be  the 
suitable  among  the  possible  solutions 
proof  was  obtained  for  the  presence  of 
V  Author) 
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California  Inst,  of  Tech.,  Pasadena. 
CONFORMATIONAL  STUDIES  OF  CYCLOBITANE  SY 
by  Joseph  B.  Lambert  and  John  D.  Roberts 
6p. 

Contracts  Nonr22C26  and  NR055  388 

ONR  Technical  rept.  no.  24     Unclassifi 


Descriptors:  ('Organic  coapounds.  Ste 
»»try),  (•Stereocheaistry.  Organic  coap 
Nuclear  aagnetic  resonance.  Dipole  mome 
Halogenated  hydrocarbons.  Polycyclic  co 
Cycloalkanes,  Fluorine  coapounds.  Molec 
structure.  Halogen  compounds. 

The  object  of  the  present  work  was  to  dev 
fairly  general,  but  still  straightforward 
of  detecting  the  presence  and  determining 
magnitude  of  puckering  in  substituted  eye 
rings,  and  to  ascertain  whether  the  resul 
be  interpreted  in  terms  of  an  equilibriua 
axial  (,!;  and  equatorial  (II)  conforaatio 
n.m.r.  aethod  determines  the  presence  or 
of  planarity  and  the  dipole-momen t  method 
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CHEMISTRY  -  Division  4 

mines  the  magnitude  of  puckering.   Investigations 
are  in  progress  to  combine  these  methods  in  order 
to  predict  the  angle  of  puckering  in  all  cases 
studied.   (Author) 


AD-415  009     Div.   4,  25 
(TISTP/ODN)  OTS  price  $1.60 

ADSORPTION  AND  SORPTION  COMPLEXES 

by  J.  L.  Mhlteaan.   30  June  63.  12d 
Contract  DA91  591euc2465 

Unclassified  report 

M^/'^fr'S  (!*«'»<>'^P''o''.  Sulfur),  ('Sorp- 
tion, Sulfur).  CSulfur,  Adsorption).  Sili- 
caiei.  Phoiphorui,  Mercury,  Vapors,  Crystal 
structure.  Calcium  compounds.  Sodium  compounds 
Experimental  data.  Silver  compounds.     P°"""- 

It  was  shown  that  sulphur  vapor  is  sorbed 
rapidly  and  copiously  by  the  zeolites  CaA  and 

aeolites  1,  only  about  15%    of  that  expected  froa 
the.r  volume..   This  may  be  ascribed  To  sieric 
difficulties  encountered  in  packing  large  mole- 
cule, into  the  cage..   The  .ulphur  uptake  of 
natural  chaba.lte  i.  comparatively  .low  and 
limited  in  extent.   Pho.phoru.  is  also  Jtronaly 
.orbed  by  NaX  but  in  ihi.  ca.e  the  approach  io 
equilibrium  i.  slow.   Further  investigations 
were  conducted  on  the  mercury  uptake  of  silver 
ion-exchanged  zeolite..   Large  uptakes  were 
recorded  with  the  zeolite,  having  the  more  open 
.tructure.  and  hy.tere.is  loop,  obtained.   The 
saturation  uptake,  of  mercury  are  again  insuf- 
ficient completely  to  fill  the  structure,  and 
further  work  is  in  progress  to  throw  light  on 
thi.  Interesting  aspect.   (Author) 
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Tulane  U. .  New  Orleans 
(No  title) . 
Seai-annual  progress 
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1  Aug  63,  lip. 

Grant.  DA  0Rn31  124  61  G31  and  DA  ARO  D 

G38° 


1  Oct  60- 


ABOD  2914  13 

Descriptor.; 
isomerism) . 


31  124 

Unclassified  report 

f'Photochemisiry.  Molecular 
•Organic  compounds.  Photochemis- 


try .   "Nolecular  isomerism.  Photochemistry) 
Sterochemistry.  Cycloalkanes.  Halogenated 
hydrocarbons.  Polycyclic  compounds.  Molecular 
spectroscopy.  Esters.  Synthesis  (Chemistry 
Chemical  reactions.  Carboxyljc 
(Infrared).  Pyrolysis, 


acids.  Spectra 
Cheai  «al  bonds . 


Di  reel 


irradiation  of  diaethyl  fumarate  in  the 
solid  state  was  shown  to  afford  a  single  dimer 


17 


.^.i^"!!      """ydride.   Photodimers  of  fumaric 
acid  derivatives  have  provided  ideal  precursors 
for   he  synthesis  of  the  novel  nonbenzenoid  sys- 
tem t  etramet  hy  lenecyc  1  obu  t  ane.   Of  these   di- 
me hy  fumarate  diaer  proved  aost  practical  from 
a  synthetic  standpoint.   (Author) 
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Motorola    lac..    Phoeaix,    Ariz. 

COMPATIBLE    TtCHNIQUES    KOR    INTEHRATED    CIRCUITRY. 

Qaarterly    rept.    no.    7,    1    Nov    62-31    Jan   63. 

31    Jan   63.    108p. 

Contract  AF33  616  8276. 

Unclassified  report 

Descriptors:   (*Thin  filns  (Storage  devices), 
OesigaJ,  (*Circuits,  Seaiconduc tors > ,  ("In- 
tegrated circuits,  Manufacturing  Methods),  Sil- 
icon, Silicon  coapounds.  Oxides,  Electrical 
conductance,  Diffusion,  Electrical  equipaent. 
Materials,  Resistors,  Nickel  coapounds,  Tan- 
talua  coapounds.  Nitrides,  Capacitors,  Tin 
coapounds.  Aluainua  coapounds.  Silicates, 
Tests,  Digital  systeas,  Coaauni ca t ions  systeas. 
Seaiconduct ing  filas,  Mannfactur ing  aethods. 
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Koae  Air  Developaent  Center.  Griffiss  Air  Force 

Base.  N.  y. 

G80UND-AIK-GH0UND    DATA   TRANSMISSION    SYSTEMS 

TESTS. 

by  Adolph  J.  Uryniak.  July  63.  21p. 

RADC  RAU  TH63  2         Unclassified  report 

Descriptors:   (*Data  transnission  systeas, 
Frequency  shift'  ,  (•Rad'lo  relay  systems,  Air- 
borne} ,  Diversity  reception.  Teletype  systens, 
Narrowband,  Frequency  shift  keyers.  Errors, 
Reliability,  High  frequency.  Tests. 
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Foreign  Tech.  Div..  Air  Force  Systems  Coaaand, 

Mright-Patterson  Air  Force  Base,  Ohio. 

METHOD  OF  PREVENTING  SIGNAL  DISTORTIONS  CAUSED 

BY  MULTIPATH  DISTRIBUTION  DURING  METEORIC 

COMMUNICATION. 

by  V.  V.  Sidorov.  25  July  63.  3p. 

FTD  TT63  434  Uaclassified  report 

Trans,  froa  Russian  patent  no.  147608  (Appl.  nr. 
726736/2b-9,  pp.  1-2,  17  Apr  61. 

Descriptors:   ('Radio  signals,  Meteors), 
("Multipath  transmission.  Distortion), 
Coding,  Propagation. 


AD-4U  723     DlT.   5.  30 
(TISTB/MS)  OTS  price  $2.60 

Laboratories  for  Research  and  Development, 
Franklin  Inst.,  Philadelphia,  Pa. 
PtOPLiL  ORGANIZATIONS  AND  COMMUNICATIONS.   NA- 
TIONAL SYMPOSIUM  ON  GLOBAL  COMMUNICATIONS, 
AUGUST  1-3.  1960,  WASHINGTON.  D.  C. 
by  Joel  N.  Blooa  and  Benedict  R.  Jacobellis. 
1963.  18p. 
Contract  OA36  039sc78332 

Unclassified  report 

Descriptors:   ( *Coaaunicati ons  systeas.  Mili- 
tary requirements),  ('Operations  research, 
Command  and  control  systeas),  (*lirrors. 
Control),  Performance  (Huaan),  Military 
organizations,  effectiveness. 
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per  deals  with  the  development  of  a  aeth- 

for  assessing  the  effectiveness  of  the 
nd  organizational  eleaents  in  military 
cation  networks  in  teras  of  a  trade  off 

the  control  of  erro  and  the  delay  in- 
in  error  control.   Since  all  information 
ransmitted  by  the  system  does  not  in- 
y  require  equal  freedom  from  error  and 
an  information  characterization  scheme 
oduced.   Information  is  characterized  in 
f  its  (a)  urgency,  (b)  importance,  and 
icy  status.   Delay  and  error  control  are 
asured  and  examined  as  functions  of  these 
tion  characteristics.   Conceptually,  nes- 
re  considered  to  flow  froa  source  corn- 
to  destination  commander,  with  the  action 
s,  releasing  office-s,  staff  message 
-,  and  the  like  considered  as  system  ele- 
Total  error  and  delay,  and  their  inter- 
are  then  measured  from  commander  to 
er.   Individual  error  coaponents  are  pos- 
to  permit  evaluation  of  the  effective- 
specific  message  processing  phases, 
preparation,  coordination,  review,  and 

Problems  involved  in  the  collection  of 
an  operating  amy  headquarters  and  the 
ment  of  specific  instruments  for  route 
and  communications  error  and  delay  meas- 
are  discussed  in  some  detail.  (Author) 


AD-414  724    Dir.   5,  30 
(TISTB/MS)  OTS  price  $3.60 

Laboratories  for  Research  and  Development, 
Franklin  Inst.,  Philadelphia.  Pa. 
PiiOPLt:,  ORGANIZATIONS  AND  COMMUNICATIONS. 
FIRST  JOINT  NATIONAL  Mtt-TING,  OPERATIONS 
RtSiJVRCH  SOCIl-TY  OF  AMERICA  AND  THE  INSTITUTE  OF 
MANAGtMl^NT  SCIENCES,  NOViMBl^R  8  -  10,  1961, 
by  Joel  N.  Bloom  and  Benedict  R.  Jacobellis. 
1963.  18p. 
Contract  DA36  039SC78332 

Uaclassified  report 


It 


Descriptors:   ('Communication  systeas.  Mili- 
tary requireaents) ,  ('Operations  researfti, 
Coaaand  and  control  systems),  ('Errors, 
Control),  t-ffectiveness.  Performance  (hUmh), 
Military  organizations. 


This  paper  deals  with  the  methodology,  ex 
and  results  of  an  eapirical  program  for  a 
ing  the  effectiveness  of  the  huaan  and  or 
lional  eleaents  in  military  communication 
works  in  teras  of  a  trade  off  between  the 
of  error  and  the  delay  involved  in  error 
As  all  information  to  be  transmitted  by  t 
tem  does  not  inherently  require  equal  fre 
froa  error  and  delay,  an  information  char 
ization  scheme  is  introduced.   Informatio 
characterized  in  terms  of  its  (a)  urgency 
importance,  and  (c)  policy  status.   The  o| 
characteristics  of  the  various  system  elei 
terms  of  error  and  delay  are  then  measure: 
examined  in  terms  of  homogeneous  grouping: 
information  characteristics.   Problems  in 
in  the  execution  of  the  data  collection  pr 
in  operating  Army  headquarters  are  consid* 
and  a  nuaber  of  instruments  for  route  trac 
and  delay  and  error  measurement  are  discus 
Selected  results  are  presented  and  their 
tions  for  the  design  of  new  systems  discus 
(Author) 
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AD-414   185  Div.      6,    25,    26.    17 

(TISTM/AMS)      OTS   price   $4.60 

Lansdale  Div.,  Philco  Corp.,  Pa. 

PEM  FOR  GOLD-DOPED  GERMANIUM  INFRARED  DETEHTOR 

TyPE.lR400. 

Quarterly    progress    rept.    no.    2,    27    Mar- 

27  June  62, 

by  D.  Skvarna  and  It.  J.  Uoode.  27  June  63, 

Contract  DAjo  .■  i  :>    amc  cl4t.4,  Proj  .  H  200 

Unclassified  report 

Descriptors:  ('Infrared  detectors.  Mate 
(•Germanium,  Infrared  detectors),  ('Sing 
crystals,  Germanium;,  Manufacturing  meth 
Gold,  Impurities,  Barium  compounds.  Fluo 
Glass  seals.  Metal  seals,  Silicon,  Silicih 
compounds.  Crystal  growth,  Experiaental  1  ita. 
Resistance  (Electrical),  Crystal  lattice 
defects.  Density,  Hall  effect. 

The  reported  work  is  on  a  PEM  for  producing 
p-type  gold-doped  yermanium  infrared  detect 
Type  Ir4C0.   The  report  covers  the  second 
ter  of  the  contract  period.   The  work  for 
period  is  divided  into  three  main  calegori 
gold-doped  germanium  crystal  growing,  mate 
evaluation  and  testing,  and  barium  fluoride 
transmission  window  sealing  to  glass.   The 
cedures  involved  in  material  and  device  fa 
tion  and  testing  are  discussed.   Evaluation 
is  included  in  tabular  and  graphic  form. 
leas  encountered  in  device  fabrication  and 
testing  and  difficulties  experienced  in  the 
UB  fluoride  sealing  program  are  also  discus 
(Author) 


AD-414  228 
(TISTP/JEA) 


Div..  .6 
OTS  price  $1.10 


IIRB-Singer,  Inc.,  State  College,  Pa 
CLOSUD  LOOP  NITROG.iN-NtON  COOLI.R. 
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DETECTION  -  Division  6 


Monthly  status  rept.  no,  5  for  June  6j 

by  John  P.  Walker,  Jr.  8  July  63,  3p.  Rept.  no. 

4 '  7  L  5 

Contract  AF33  657  10276,  Proj.  419 

Unclassif ie(*  report 

Descriptors:   ('Infrared  detectors.  Refrigera- 
tion systeas)   ('Refrigeration  systems.  Infra- 
red detectors).  Cooling,  Liquefied  gases, 
Nitrogen.  Neon.  Cryostats,  Infrared  scanning. 
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tive  of  this  program  is  that  of 
sed  loop  nitrogen-neon  cooler 
taole  Ge:Hg  and  InSb  detectors, 
y  which  this  objective  will  be 

in  April  by  supplement  to  the 
15  April  1963.   This  supplement 

of  a  modified  sterling  cycle 

the  required  temperatures  and 
irement  that  the  compressor  must 
emoved  from  the  cryostat  by  at 

(Author) 


no. 


AD-414    331  Div.       6.    2.    8 

(TISTP/FEM)    OTS    price   $2.60 

American   Meteorological    Society,    Boston      Mass 
RADAR    SCATTERING    BY    NON-SPHERICAL    PARTICLES       ' 
(Radlolokatsionnoe   Rasseianie    Nesf eri c heski mi 
Chasti  t  sami ) , 

by    A.    B.    Supiatskii.     trans,    by   Robert    Hagruder 
TR402  '"»*«'''"«•»•      Mar    63.    23p.    Rep 

Contrac4    AF19   6O4   6II3 

Unclassified   report 

Trans,     f rom   Tsen t r al • nai a    Aero logi cheskai a 
Observatoriia.    Trudy,     no.    30,    pp.    3Q-52.    IQ59. 

Descriptors:       ('Meteorological    radar.     Absorp- 
tion).    CRadlo    waves.    Scattering).     ('Radar 
reflectors.    Ice),    Crystals.    Radar    reflections 
Electromagnetic    waves.    Particles,    Electro- 
aagnetic    wave    reflections.    Numerical    analysis 
Differential    equations.    Radar    echo    areas 
Clouds.     Atmosphere    precipitation.    Troposphere 
Dipole    moments.    Polarization.     Attenuation, 
Raindrops.    Energy.     Intensity. 


AD-4U    384 
(TISTP/JEA) 


Div.       6.    2,    25 
OTS   price   $15.  50 


19 


Research    and    Advanced    Development    Div.,     AVCO 

Corp.,    Wilmington   Mass. 

RESEARCH    ON    AEROSOL    SCATTERING    IN    THE    INFRARED. 

Final    rept . 

by    Rudolf    B.    Penndorf.    June   63,    231p.    TR    RAD 

TR63  26 

Contract  AF19  6O4  5743,  Proj.  7670.  Task  76704 

AFCRL  63  668  Unclassified  report 

Descriptors:   ('Aerosols.  Scattering).  ('Infra- 
red radiation.  Scattering).  ('Bibliographies. 
Infrared  research),  ('Scattering,  Mathematical 
analysis).  Numerical  analysis.  Intensity.  So- 
lar radiation.  Dust.  Ammonium  compounds.  Sul- 
fates. Refractive  index.  Absorption,  Spectra 
(Infrared),  Particle  size.  Statistical 
analy si  s. 

Theoretical  studies  have  been  carried  out  to  in- 
vestigate the  scattering  of  light  by  spherical 
aerosols  with  the  objective  to  obtain  basic  in- 
formation useful  for  practical  applications. 
Numerical  data  for  Hie  scattering  have  been 
analyzed  to  find  general  trends,  to  simplify  in- 
terpolation problems,  and  to  establish  simple 
relationships  between  important  parameters. 
Results  of  the  research  are  given  in  the  form  of 
abstracts  of  10  scientific  reports  and  6  related 


Division  6  -  DETECTION 

papers.   Revlsiont  and  additioni  to  each  report 
are  given.   An  extensive  bibliography  of  tables 
concerning  Mie  scattering  and  an  atlas  of 
scattering  diagrams  for  six  refractive  indices 
fro«  n  «  1.1  to  1.5  and  e  alpha  =  0.5  (0.5)  10 
are  given  as  appendixes.   (Author) 


AO-^U  5A7     Div.   6,  25 
(TISTM/TLG)  OTS  price  $2.60 

Air  Force  Caabridge  Research  Labs.,  Bedford, 
Mass. 

ANALYSIS  OF  A  DOUBLE-PARABOLOIDAL  MIRROR  SYSTEM, 

by  Deals  M.  Coffey.   June  63.  21p. 

AFCRL  63  128  Unclassified  report 

Descriptorsi   ('Optical  rquipaent  coaponeats, 
Desiga).  ('Mirrors,  Optical  properties), 
(*Raage  fiading.  Optical  equipaeat),  ('Detectors, 
Optical  equipaent).  Optical  iaages,  Measure- 
aeat.  Parabolic  bodies. 

An  aaalysis  of  a  double-parabo lo idal  airror  sys- 
tea,  knoMn  as  the  claa  shell  device,  is  pre- 
seated.   It  is  evident  froa  laboratory  observa- 
tioas  that  the  systea  produces  real  iaages  which 
caa  be  aeasured  ia  both  direction  aad  distance. 
(Aathor) 


AD-^U  590     Div.   6,  8 
(TISTE/JBM)  OTS  price  $3.60 

Hicroaave  Associates  Inc., 
LOKG  LIFL  K-BAND  DL'PLEXER. 
Quarterly  technical  rept. 
1  Apr  63. 

by  R.  Bruntoa.   7  May  63. 
Coatract  DA36  039SC90834. 

Unclassified  report' 

Descriptors:   (*Madar  duplexers,  K  band). 
Transient-receive  tubes,  Seaiconductor  devices, 
Liaiters,  Models  (Siau lat ion) ,  Ferrites,  Elec- 
tronic switches,  Experiaental  data.  Diodes 
(Seaiconductor),  Waveguides,  Electric  potential 
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Research  was  continued  on  the 
long  life  K-band  three  part  du 
activities  on  the  long  life  ga 
conductor  switch  liaiter  and  f 
resulted  in  experiaental  aodel 
The  gas  TR  tube  was  aeasured  a 
power  of  3-6  KN  without  lieep  a 
energy  was  2.  ergs  and  the  fla 
watts.  The  seaiconductor  swit 
were  successful  when  a  PIN  dio 
ridged  waveguide  test  fixture, 
switch  was  operated  froa  22  to 
insertion  loss  of  1.4  db  aaxia 
of  28.4  db  ainiaua,  the  power 
watt.  The  saae  device  was  aea 
forward  bias  state  (high  isola 
incident  power  where  the  isola 
to  be  30  db  or  greater.  A  fer 
aeasured  with  Halting  in  exce 
insertion  loss  was  k  to  6.  db. 
aultipactor  units  were  constru 
surface  and  aul t i pact ing ,  howe 
has  aot  been  obtained.   (Autho 


developaent  of  a 
plexer.   Technical 
s  TR  tube,  seai- 
err i  te  1 i  ai  ter 
s  and  test  data, 
t  an  incident 
live,  the  spike 
t  power  75  milli- 
ch  liaiter  efforts 
de  was  used  in  the 

Nith  DC  bias  a 
24.5  GC  with  arf 
ua  and  an  isolation 
level  was  1  mi  1 1 i- 
sure-d  kiwthe 
tion)  iPr^T.KW 
tion  was^aeasured 
rite  liaiter  was 
ss  of  16  db.   The 

Preliminary 
cted  to  to  test 
ver,  test  data 
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AD-4U  912       Div.   6.  8,  9,  12 
(TIST«/AM)  OTS  price  $4.60 

Brown  Engineering  Co.,  Huntsville,  Ala. 
PARAMETERS  INFLUENCING  RADAR  RETURNS  FROM  RE- 
ENTRY VEHICLE  MAKES. 

by  Harry  C.  Crews,  Jr.  31  ■•/  62,  Technical  note 
R1 
Coatract  DA010RD1019 

Uaclassified  report 


Descriptors:   (*Nave  transai ssion,  Magnetohy- 
drodynamics) ,  ('Radar  echo  areas.  Makes), 
Reentry  vehicles.  Equations,  Electromagnetic 
waves.  Ionization,  Polarization,  Electron 
density.  Blunt  bodies.  Hypersonic  flow.  Mathe- 
matical models.  Radar  reflections.  Plasma 
sheathe.  Gas  ionization.  Atmosphere  entry. 
Mathematical  analysis. 

Using  Maxwell's  equations,  the  equations  which 
describe  elect roaagnet i c  wave  propagation  in  a 
weakly  ionized  plasaa  are  derived  considering 
collisions.   These  equations  are  expressed  in 
both  electrical  (perai tt i vi t y  and  conductivity) 
and  optical  (index  of  refraction)  terms.   The 
dependence  of  plasaa  propagation  properties  on 
the  flow  cheaistry  and  aerodynaaics  is  described 
and  a  aethod  of  relating  flow  properties  to 
propagation  properties  is  outlined.   (Author) 


AD-4U  965      Div.   6 
CTISTP/MH)  OTS  price  $3.60 

Stanford  Research  Inst.,  Menlo  Park,  Calif. 

INITIATION  OF  DEFLAGRATION  NAVES  AT  SURFACES  OF 

AMMONIUM  PEHCHLURATE-COPPEK  CHKOMITE-CAHBON 

PELLETS, 

by  Marjorie  N.  Evaas,  Rodney  B.  Beyer  and  Leonard 

McCuUey.  19  Aug  63.  28p. 

Uaclassified  report 

Descriptors:   ('Deflagration,  Nave  transais- 
sion).  ('Nave  transmission.  Deflagration), 
Combustion,  Ammonium  compounds,  Perch  1  orates , 
Copper  compounds,  Chroaiua  compounds.  Carbon, 
Pellets,  Nit  rogen . 
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AD-415    088  Div.      6 

(riSTN/JEA)    OTS   price   $11.50 

RCA    Service   Co..    Inc.,    Patrick  Air   Force    Base, 

Fla. 

SOME  FUNDAMENTALS  OF  INFRARED  TECHNOLOGY  AND 

INFRARED  DATA  REDUCTION  ON  THE  ATLANTIC  MISSILE 

RANGE, 

by  Eugene  S.  Smith.   May  63.  1v.  Mathematical 

services  no.  TR77 

Contract  AF38  606  5300 

HTC  TDR63  6  Uaclassified  report 

Descriptors:   ('Guided  missile  tracking 
systea.  Infrared  tracking),  ('Infrared 
tracking.  Data  processing  systems),  ('Data 
processing  systems.  Instruction  manual),  In- 
frared radiation.  Guided  missile  ranges.  Train- 
ing, Telemetering  data.  Instrumentation,  Infra- 
red detectors,  Prograaaiag  (Computers), 
Heasureaent,  Radioaeters.  Infrared  optical 
aysteas,  lateatlty,  lafrared  equipaeat. 
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ted  with  primary  emphasis 
concepts  and  the  reducti 
to  radiometric  quantitle 
le  Is  to  provide  a  traini 
data  reduction  personnel 
raiaiag  for  the  reduction 
ccordlngly,  basic  prlnclp 
g  with  a  review  of  fundam 
ea  and  uaits.   Since  the 
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(Author) 
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AD-415  207      Div.   6 
(TISTP/JEA)  OTS  price  $18.50 

Aeronutronic.  Newport  Beach,  Calif. 

TRANSMITTANCE  TABLES  FOR  SLANT  PATHS  IN  THE 

STRATOSPHERE. 

Final  rept..  Vol.  5, 

by  Gilbert  N.  Plass.  22  May  63,  It. 

*="^"«=t  *''°^  ^95  96,  ProJ.  4479  730F,  Task 

447904 

SSD  TDR62  127.  vol.  5       Uaclassified  re 


)i>rt 


Report  on  Infrared  Transmission  Studies. 

Descriptors:   (•Infrared  radiation.  Mave 
Blssion).  ('Nave  transai s sion ,  Ataosphere 
Mater  vapor.  Carbon  dioxide.  Stratosphere 
Tables,  Ataosphere  aodels.  Absorption.  Sti 
tistical  data. 

Tables  are  given  for  the  t ransai ttance  over 
paths  froa  initial  altitudes  of  15   25   30 
50  ka  to  the  outer  liait  of  the  ataosphere.' 
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DETECTION  -  Division  6 

for  all  angles  froa  vertical  to 
degree  steps.   Results  are  pre- 
roB  500  to  10.000/ca  and  for  H20 
000/cm  for  both  a  dry  strato- 
alxing  ratio)  and  a  wet  strato- 
atio  increasing  with  height).  The 

based  on  previously  published 
bles  for  homogeneous  paths  and 
essions  for  obtaining  slant  path 
rom  such  results.   (Author) 


AD-415  43f      Div.   6 
(TISTN/JEA)  OTS  price  $4.60 

Mitre  Corp. ,  Bedford,  Mass. 

Contract  AF19  628  2390.  ProJ.  750 

ESO  TDU6.  .,98  'unclassified  report 

Descriptors:   ('liadar  equipment.  Operation) 

Correlation  techniques,  ftadar  equippent) 
(•Test  equipment  (Electronic).  Radar  equipient) 
Compatib.Uty.  Radar  antennas.  Radar  t^ans-     ' 
■liters.  Radar  receivers.  Phase  measurement 
Correlators,  Microwave  oscillators.  Servo-  ' 
■  echanisn...  Radar  range  calibrators.  Delay 
1  »  nes.  Theory.  ' 

The  progress  of  the  advanced  development  sub- 
department  from  January  1,  1963  to  March  31 
1^'3  ,s  presented.   The  work  of  the  subdepaM- 
■ent  currently  centers  about  the  design  and 
Ihi!^i""J?"K'"  ""  experimental  test-bed  facility 
Which  •..U  be  used  to  test  and  evaluate  the 
•  PP  icabU.ty  of  certain  radar  techniques  end 
components  to  high-power,  long-range  ^adar 
prob  eras.   Complementary  activities  include 
development  work  leading  to  improved  radar 
components.   (Author) 
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Division  7  -  ELECTRICAL  EQUIPMENT 
7.    ELECTRICAL  EQUIPMENT 


AD-4U   234 
(TISTE/JMS) 


Di».   7 
OTS  price  $1.60 


Boaiag  C*.,  S««ttl«,  Mask. 

QUALIFICATION  TEST  BSPOBT  FOR  MODEL  SPECIFICATION 

S-133-111-1-39,  AND  QUALIFICATION  SUPPLEMENT  I 

THEREOF.  ARRESTER  SET.  ELECTRICAL  SURCE.  LAUNCH 

FACILITY, 

by  I.  P.  Carltoa.  27  Feb  63,  6p.  Rept.  no. 

02  13289  2 

Ceatraet  AF04  647  289 

Uaclastified  report 

Daicriptori:   (•Ligktaiag  arreitert,  Tests). 
Spec i f icat ioas ,  Launching  sites. 


AD-4U  416     Div.   7.  8 
(TISTM/OON)  OTS  price  $9.60 

Stanford  Research  Inst..  Menlo  Park.  Calif. 

•SUPPRESSION  OF  SPURIOUS  FREQUiiNCIES. 

Final  rept..  25  Mar  62-15  May  63, 

by  L.  Yoang,  £.    G.  Cristal.  B.  M.  Schiffaian  and 

L.  A.  Robinson.   Aug  63.  106p. 

Contract  AF30  602  2734.  SRI  ProJ.  4096 

RADC  T0R63  302        Unclassified  report 

Descriptors!   ('Power  equipMent.  liai  ss  iy  i  ty)  . 
('Filters  (Electroaagnetic  wave),  Absorption). 
-  Coaxial  filters,  lilectric  filters,  Attenuation, 
Low-pass  filters,  Frequency.  Boloaeters. 
Reports,  Bibliographies,  Band-pass  filters. 
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AD-414  502      Div.   7.  25 
(TISTE/SBM)  OTS  price  $3.60 

Atoaics  International,  Canoga  Park,  Calif. 

UNIFORM  NORK  FUNCTION  CATHODE  STUDIES  FOR 

THERMIONIC  CONVERTERS. 

Quarterly  progress  rept.  no.  4,  12  Apr- 

12  June  63. 

by  M.  N.  Huberaan.   July.63,  31p.  AI8829 

Contract  AF33  657  8726 

Unclassified  report 

Oescriptorst   (*Catbodes,  Tkeraionic  convert- 
ers), (*Tkeraionic  converters,  Catkodes), 
Hork  funct ions ,~ Elect ron  aicroscopes,  Vapor 
plating.  Processing,  Molybdenua,  Tkeraionic 
eaission.  Electron  boabardaent.  Single 
crystal s. 

Efforts  were  continued  on  a  study  prograa  to 
iaprove  the  efficiency  of  tkeraionic  converters 
wkick  kave  nonplaaar  geoaetries.   Specifically, 
tke  investigation  concerns  tke  production  of  non- 
planar  catkodes  kaving  aore  unifora  work  func- 
tions and  surface  ckaract^r i st i cs  tkan  are 
obtained  witk  standard  catkode  fabrication  teck- 
■iques.   A  tkeraionie  eaission  electron  aicro- 


scope  for  observing  work  function  uniforaity  was 
constructed.   Arc  cast,  single  crystal,  and  vapor 
deposited  aolybdenua  cathodes  were  exaained  witk 
tke  aicroscope.   Active  spots  due  to  electro- 
polisking  were  observed  on  tke  (110)  face  of  the 
single  crystal.   A  vapor  deposited  cathode  was 
found  to  kave  areas  of  unifora  work  function. 
A  brief  suaaary  is  given  of  tke  over-all  course 
of  tke  first  year  of  tke  prograa  and  its  aost 
significant  ackieveaent s.   (Autkor) 


AD-4U  505     Div.   7.  25 
(TISTE/JBM)   OTS  price  $1.60 

Foreign  Tech.  Div.,  Air  Force  Systeas  Coaaand, 

Nright-Pat terson  Air  Force  Base,  Okio. 

EFFECT  OF  A  MAGNETIC  FIELD  ON  PHENOMENA  IN  A 

DIODE  MITH  CESIUM  VAPORS. 

by  N.  0.  Morgulis  and  Yu.  I.  Chutov.   19  June  63. 

I6p. 

FTO  TT63  351/1+2       Unclassified  report 

Trans  froa  Ukrainian  periodical,  Ukralns'kiy 
Fill  hniy  Zkurnal.  7:9.  pp.  1003-1012,  1962. 

Descriptors:   ("Tkeraionic  converters.  Magnetic 
fields),  (•Magnetic  fields,  Theraeonic  con- 
verters), Tkeraoelectriclty ,  Diodes,  Cessiua. 
Vapors,  Electron  beaas.  Electrodes,  Electric 
fields. 

Tke  effect  of  a  aagnetlc  field  on  an  electron 
short  circuit  streaa  and  on  the  characteristics 
of  tke  entire  streaa  was  investigated  in  a  de- 
celerating electric  field  in  a  diode  with  cesloa 
vapors  as  a  close  aodel  of  a  t heraoelec t ron 
energy  transforaer;  and  interpretation  is  given 
on  the  obtained  .expreiaental  results.   (Author) 


AD-414  577     Div.   7 
(TISTM/BHM)  OTS  price  $9.60 

Delco-Reay  Div.,  General  Motors  Corp.,  Anderson, 
Ind. 

APPLIED  RESEARCH  INVESTIGATION  OF  SEALED  SILVER- 
ZINC  BATTERIES. 

Quarterly  technical  progress  rept.  no.  1,  1  Hay- 
1  Aug  63, 

by  J.  J.  Lander.  J.  A.  Keralla,  L.  M.  Cooke. 
Paul  Scardaville,  and  T.  J.  Weiherell.   2  Aug  63. 
1  V  . 

Contract  AF33  657  10643.  Proj.  8173,  Task  817304 
21 

Unclassified  report 

Descriptors:   (•Alkaline  cells.  Design). 
(•Storage  batteries.  Materials).  Zinc.  Silver 
coapounds.  Oxides.  Anodes  (Electrolytic  cell), 
Cathodes  (Electrolytic  cell).  Battery  se- 
parators. Potassiua  coapounds.  Lithiua  coa- 
pounds. Sodiua  coapounds.  Hydroxides. 


Cycle  life  data  on 
ratios  of  ZnO  to  s 
the  ratio  of  ZnO  t 
cycle  life.  Separ 
continuing  after  5 
Electrolyte  quanti 
conclusive  in  dete 
Additional  work  is 
Cells  containing  D 
show  consistent  cy 
do  not  deliver  as 
cells.  Additional 
utilized  in  new  te 


cells  containing  varying 
ilver  indicate  that  increasing 
o  silver  tends  to  increase 
ator  overhang  life  tests  are 
00  cycles  without  failure, 
ty  tests  at  this  tiae  are  not 
raining  aaxiaua  cycle  life. 

to  be  done  in  this  area. 
ynel  wrapped  negatives  do  not 
cle  life,  and  on  this  test, 
aany  cycles  as  the  control 

saaples  of  Dynel  will  be 
St  cells.   (Author) 


AD-414  696 
(TISTM/TCG) 


Div.   7 
OTS  price  $1.60 


BO. 

.  B. 


6, 
Ro 


New  York  State  Coll.  of  Ceraaics.  Alfred  Ij 
HYDROGEN-OXYGEN  ELECTRODE  STUDY     ' ""  t^ 
Quarterly  technical  progress  rept 
by  T.  J.  Gray.  M.  A.  Bridgeo  and  R 
15  June  63.  lip. 
Contract  AF33  657  7564 

Unclassified  repor 

Descriptors:  CFuel  cells.  Electrodes)] 
drogen.  Electrodes).  ('Oxygen.  Electrod 
(•Electrodes.  Fuel  cells).  Nickel.  Asbe 
Potassiua  coapounds.  Hydroxides.  Surfac 
PolaritatioB.  Electrolytes.  Electrolysi 
lapregaation.  '' 


no.  3  P 
operat 


Porous  nickel  (Clevite  Corporation 
Nickel)  electrolyte  fuel  cells  were  ^^...» 

h!!,!*f***°;n^''=^''°''"*  "«»"*"  impregnated 
botk  free  30*  kOH  and  gelled  1 5*  and  201  K 
Indications  were  that  gelled  KOH  had  less 
ty  than  the  free  electrolyte  and  would  not 
or  drown  electrodes  as  quickly  as  free  ele 
lyte  unless  aechaaical  pressure  was  applie 
force  the  gel  into  an  electrode.  Better  c 
rroivfl'i"?^  between  the  electrode  and  the 
trolyte  holder  when  KOH  gel  was  used.  Hia 
current  densities  and  less  polarization  we 
perienced  at  60-70  C  than  at  rooa  teaperat 
r'T  /'  20«  KOH  produced  better  rll'ull 
or  15X  KOH.  High  open  circuit  potentials 
Obtained  with  gelled  electrolyti.   tJ*  «J 

r"vrr:„f:''""i'''"  -^  ^"^  "°"  ««tura"i 
.lllVr^  holder  and  the  inability  of  the  ce 
support  heavy  loads.   (Author) 
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AD-414  800    Div.   7,  4 
(TISTM/ODN)  OTS  price  $2. 


50 


E\ 


TYCO,  Inc..  Malthaa,  Mass. 

RtSEARCH  RKLATING  TO  PUEL  CcLLS.   THii  OXYG 
RcACTION  ON  PLATINUM  AND  GOLD  IN  ACID  SOLUTIi 
Mnal  and  suaaary  rept..  1  Oct  61-28  Feb  63 
by  A.  K.    M.  Shaasul  Huq.  1  Apr  63,  1v 
Contract  DA49  1860RD982 

Unclassified  report 


fiyVj^V,*'  CElectrodes,  Cheaical  reac 
•Gold,  tiectrodes),  ('Platiaua,  tlectrod 
l"Oxygen.  Cheaical  reactions),  Fnel  cells 
Electrocheaistry,  Reaction  kinetics,  Sulf 
acid.  Perchloric  acid.  Solutions,  tlectro 
Hydrogen  peroxide.  Reduction  (Cheaistry) 
Polariaation,  Electrolytic  cells.  ElectriJ 
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ELECTRICAL  EQUIPMENT  -  Division  7 

AD-414  917      Div.   7 
(TISTM/REB)  OTS  price  $2.60 

International  Resistance  Co..  Philadelnhi.   p. 
RESISTORS.  FIXED  FILM  TYPE  GENERiJ'pui^SsE*   '• 
Jv'j^rr^  P'ooress  rept.  no.  16.  Apr-June  63. 
by  Jeroae  G.  Burns.   June  63.  29p 
Contract  DA36  039sc8l283 

Unclassified  report 

Descriptors:   CFixed  resistors.  Reliability) 
Filas.  Tests.  Manufacturing  aetiods.  Fai  ure 

Mechanics).  Reliability  (Electronics).  Mo"- 
ture,  lapregnation.  Polarization. 


Pilot 
proxi 


run  testing  of  the  RC-20  ranges  is  ap- 
-ately  90%    coaplete.   Three  ranges  (lOOK 
.27  aegoha  and  .5  aegoh.)  have  devel oped  fai  i  urCs 
during  100  C  load  life  and  150  C  no-lSad  te   in. 


polarization  failures  of  critical  range  units 
kf  t^trJr^'"  "t'ibuted  to  daaage  caused  by 
the  test  fixture.   all  seven  RC-07  ranges  have 
been  aanufactured.  Inspected  and  have  begun  Pilot 
Plant  testing.   (Author)  " 


AO-415  024     Div.   7 
(TISTM/AMS)  OTS  price  $2.60 

Westinghouse  Electric  Corp    Liaa   Okin 

JSi*jEis"fsrLfTTi?iSY^^^"^^°» """ --"^ 

J""7ly  "?;••.»'>■  6.  15  M.y-15  Aug  63, 
by^J.  L.  McCabria  and  D.  A.  N.„aer."l5  Aug  63. 

Contract  AF33  657  8089.  ProJ.  8173.  Task  817302 

Unclassified  report 

?'l!!;ir"""H'   f*<^«*"«"'"ors.  Solar  radiation), 
r?c  tv  ^•''!"'«"'.  Generators),  CTheraoelecl 

t  Si  ^e!t  "/;"*''°"^-  °"*'«»'  feasibility 
dit^'rl!«  •  '-'f%"Pe".ncy.  Experi.ent.l 
data   Gaaaa  rays.  Electric  power  production, 
Lithiua  coapounds.  Hydrides.  Models 
(Siaulators) . 
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Division  8  -  ELECTRONICS  AND  ELECTRONIC  EQUIPMENT 


8.    ELECTRONICS  AND 
ELECTRONIC  EQUIPMENT 


(TISTP/FEM) 


OiT.   8.  2 
OTS  price  $8.10 


Upper  Air  Research  Labs..  U.  of  Utah.  Salt 
Lake  City. 

AN  UPMAKO  PULSE  DELAY  SYSTEM  FUB  MEASURING  ELEC- 
TRON DENSITIES  OF  THE  IONOSPHERE. 
Fiaal  rept., 

coap.  by  Robert  E.  Natson.  ^^6^  ,    8lp.  Scientific 
rept.  no.  5 

Contract  AF19  604  2227 
AFCRL  1022  Unclassified  report 

Descriptors:   (•Ionosphere,  Electron  density). 
C'AtBospheric  sounding.  Radio  transai ssion) , 
('Ionospheric  propagation,  Electronic  equip- 
■ent).  Rockets.  Reentry  vehicles,  Heasureaent, 
Pulse  Modulation,  Radio  transai tiers .  High 
frequency.  Transistor  aaplifiers.  Radio  re- 
ceivers. Gates  (Circuits;,  Autoaatic  gain  con- 
trol, Signal-to-noise  ratio,  Bandaidth.  Sensi- 
tivity. Aaplifiers,  Recording  systeas.  Rocket 
antennas. 
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AO-^U  155 
(TISTP/FEM) 


Div.   8 
OTS  price  $9.10 


Digital  Coaputer  Lab.  U.  of  Illinois,  Urbana. 
CYCLIC  SPOT-ERROR-CORRECTING  CODES, 
by  Clinton  R.  Foulk.  22  July  63,  106p.  Rept. 
Contract  Nonr1834  27 

Unclaisified  report 
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Descriptors:   (*Coaaun i cat  ion  theorv.  Coding^, 
(*Data  transaission  systeas.  Errors/.  Radio 
t ransai stion.  Radio  receivers,  Matrix  algegras. 
Detectors,  Intelligibility,  Data  storage  sys- 
teas. Distortion. 

The  problem  of  transaitting  and  storing  large 
aaounts  of  inforaation  Mith  high  reliability  has 
recently  coae  under  investigation.   Several 
aethods  of  adding  redundant  inforaation  to  a 
aessage  have  been  suggested.   The  aethod  which 
we  shall  investigate  is  an  outgrowth  of  the 
parity  check.   A  parity  check  bit  is  a  single 
zero  or  one  bit  of  inforaation  added  to  a  binary 
aessage  so  as  to  aake  the  nuaber  of  one's  in  the 
entire  aessage  be  of  odd  or  even  parity,  which- 
ever has  been  agreed  upon.   Then,  if  an  odd 
nuaber  of  errors  occurs  in  the  transaission  of  a 
aessage,  this  fact  is  iaaediately  detected  by 
the  receiver  because  the  nuaber  of  ones  it  of  the 
wrong  parity.   (Author) 


AD-iU  1^8 
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OTS  price 


$4.60 


Victor  Coaptoaeter  Corp.,  Chicago,  111. 
ULTRAMINIATURE  QUARTZ  CRYSTAL  UNITS. 
Final  rept.  15  June  bO-K  Oct  t2, 
by  Len  A.  Tyler.  U  Oct  62,  46p.  Rept.  no.  9 
Contract  DA36  0391085348,  DA  ProJ .  }A<>    15  001 

Uaclattified  report 
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Descriptors!   ('Quartz  resonators,  Subainin- 
ture  electronic  equipaent),  ( *Subai niat ure 
electronic  equipaent.  Quartz  resonators).  Manu- 
facturing aethods.  Crystals. 
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AD-4U  347      Dlv.   8 
(TISTP/FEM;   OTS  price  $4.60 

tlectrical  tngineering  Research  Lab.,  V.    of  Texas. 

Aust i  n. 

ANTtNNA    AND   RADIO    MAVH    PROPAGATION    CHARACTtRIS- 

TICS    AT    VHF    NEAR     AND    IN    TH  t   GROLND. 

by    D.    M.    Schwartz    and    A.    H.     LaGrone.    30    June   63, 

43p.    Rept.    no.    fc    55 

Contract    AF1=>    604   8038,    ProJ.    46O3. 

AFCRL   63   684  Unclassified    report 

Descriptnrs:       (*Antenna    radiation    patterns. 
Earth).     (*Earth,    Electrical    properties).     (•An- 
tenna   lobes.     At t enuat i nn) ,    Signals.    Polariza- 
tion,   Radiation,    Dipole    antennas.    Very    high 
frequency.    Theory,    Measurement,    Antennas,    In- 
tensity.   Electrical    iapedance.    Standing    wave 
ratios.    Dielectrics,    Soils,    Propagation,    Elec- 
troaagnetic    waves.    Radio    waves.    Reflection. 

The    effects    of    a    finitely    conducting    earth    on 
the    field    attenuation    and    on    the    radiation    ia- 
pedance   and    radiation    pattern    of    a    half    wave 
dipole    antenna    in    and    near    the    earth    are    investi- 
gated   and    reported.      The   aeasureaents   were   aade 
at    two    frequencies,     f    =     '3.7    Mc/s    and    17^."^    Mc/s. 
The    signals    were    horizontally    polarized    and 
aeasureaents    were   aade    for    antenna    heights    vary- 
ing   in    0.1    wavelength    increaents    froa   one   wave- 
length   above    ground    to    about    C.3    wavelength 
below    ground.       txcellent    agreement    between    theory 
and    aeasureaents    was    found    in    all    but    one    case. 
( Author) 
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Microwave   Associates.    Inc.,    Burlington.       Mass. 

HIGH    POMEH    Tr<ANSMISSION    LINE    AND    ASSOCIATED 

MICKOMAVE    PAKTS. 

Final    rept.,    1     July    61-31    May    63. 

by    Meyer    Gilden.    31    May    63,    l6p. 

Contract    NObir   85455 

Unclaitlfled    report 

Descriptors:       ( •Naveguidei ,    S  band),     Kadio- 
freuency    power,    Measureaent,    Navegulde 
couplers,    Maveguide    b>>nds,    Navegulde    windows, 
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ELECTRONIC 

Cooling.  Waveguide  switches.  Metal  seal 
Coolants,  Mater.  Standing  wave  ratios. 
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AD-414   361  Dlv.      8 

(TISTP/FR)      OTS    price   $7.60 

^irai'^Au'itf:!"  "*"'"'  ■•"'""  ^•'>-.  ^-  •» 

A    SPECTROSCOPIC    MEASL'RtMENT   OF    THE   RESONAN 

2.5-MILLIMETEIl    WAVELENGTH    REGION 
Quarterly   engineering   rept.    «o.    5, 
by    A.     E.    Schulie.    1Q63.    72p. 
Contract    AF33   657   8716.    ProJ.    4062 

Unclassi  fled    report 

Descriptors,       (-Microwave    spectroscopy,    i 

Absorption,    Attenu.tUn.    Ataosphere.    Ox 
Mater   vapor.  *^  ' 
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Dlv.      8 
OTS   price   $3.60 


Inc.,    Deer    Park. 


Airborne    Instruaents    Lab 

SOLID-STATE   CIUCUITS. 

Quarterly    progress    rept.     no. 

by    S.    Haallton.    M.    M.    Helm. 

Sard,    Apr    63.    33p.    Kept 

Contract    AF30   602   2699 

XADC    TOR63    283  C.cl.sslfled    report 
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AD-414  370      Div.   8 
(TISTP/FEM)   OTS  price  $8.10 

by  Ludwik  Kurz.  June  6^   7Hn   td 

Contract  AF19  604  "568  'prf?'  JyA?^  t'^°   "^"^ 

AFCRL  Rept.  no.  63  187      •■  '  ^^^°'  ^*'^   T46IOO3, 

Unclassified  report 
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?;n;:'iuitfn""'""*""  "•'"""•"'•»'•.  "•  •' 

ATMOSPHERIC  ABSORPTION  OF  ELECTHOMArMPxir  d.«. 

Contract  AF33  657  8716.  P^oj .  4062 

Unclassified  report 

Descriptors:   (.Microwaves.  Attenuation). 
Radio  waves.  Extreaely  high  frequency   Aitenu- 
.tion.  Absorption,  Ataosphere.  o'xyge'n':  ilter" 

I!ror?^*"Ir'*?'*  """*  interpretation  of  the  ab- 
e^?h  !  .,   electroaagentic  radiation  by  the 
III   V^l    -t-osphere  at  frequencies  of  120.  125 
•nd  132  kMc/s  are  described  in  this  report 
ori^''"  ^f  f"  "  ^  P«»s"res  corresponding  to 
pressure  altitudes  in  the  earth's  atmosphere 
between  8  and  0.25  ka.   These  aeasureaents  indi- 
cate the  presence  of  a  water  vapor  absorption 


Division  8  -  ELECTRONICS  AND  ELECTRONIC  EQUIPBiIENT 


liae  acar  121  kHc/s  Mitk  a  paak  lateatity  of 
0.107  db/ka  qm/m   to  tke  3rd  power.   Tko  aaoaa- 
loaa  valaos  of  water  vapor  abforptloa  observed 
by  prevloas  iBrestigators  aay,  tkerefore.  be  due 
to  otker  aapredlcted  water  vapor  liaet.   leasare- 
■oat  tockalqaos  are  described  and  prevloas  aeas- 
areaeats  of  water  vapor  atteaaatioa  are  saaaar- 
iied.   (Aatbor) 

AO-iU  i86     Olv.   8,  25 
(TISTH/AH)  OTS  price  $2.50 

Geaaral  Bleetrie  Co..  Syraeute.  N.  Y. 

STUDY  OF  ELECTION  FOCUSING  BY  NON-LINEAR 

SPIRALS. 

riaal  rept.,  Feb  62-aar  63. 

■ay  63.  98p. 

Coatraet  Ar33  637  7682,  ProJ .  i156.  Task  415605 

ASn  TOR63  A61  Uaclassified  report 

■•part  oa  Blaetroaie  Tube  Teeliaology. 

Daseriptors:   (•Electron  lenses,  Focusing} 
('Electron  optics.  Electron  leases).  laage 
'  lateasiflers  (Electronics)   laage  tubes. 
Leases,  Perforaaace  (Engineering)   Reflec- 
tion, Desiga.  Tables,  Equations.  Surface 
properties.  Optical  coatings.  Measureaents, 
Resistaace  (Electrical).  Electrostatics. 
Parabolic  bodies,  Aaodes.  Cathodes. 
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A0-4U  495     Oiv.   8 
(TISTE/JB^)  OTS  price  $3.60 

Electron  Physics  Lab.,  U.  of  ■ichigan,  Ann  Arbor. 
RESEARCH  AND  DEVELOPMENT  ON  HIGH-PONtR 
CRESTATRONS  FOR  THE  100-300  «C  FREQUENCY  RANGE. 
Quarterly  progress  rept.  no.  12,  1  Apr-1  July  63, 
by  G.  T.  Konrad.   July  63.  25p. 

Coatraet  NObsr8U03.  Proj.  SF0100  201,  Task  9294 

Unclassified  report 

Descriptors:   ('Electron  tubes.  Power  aapli- 
fiers)  ,  ('Power  aaplifiers.  Electron  tubes). 
Ultrahigh  frequency.  Very  high  frequency.  Elec- 
tron beaas.  Electron  guns,  Prograaaing  (Coa- 
puters) ,  Digital  coaputers,  Power,  Bandwidth, 
Focusing,  ■agnets,  ■icrowave  aaplifiers. 
Solenoids,  Electrostatic  fields,  Experiaental 
data.  Physical  properties.  Electrical  propert- 
ies. Electric  currents. 

Research  was  continued  on  a  developaent  prograa 
oa  high-power  100-300  ac  Crestatrons.   The  ain 
is  to  construct  coapact  100-watt  Crestatrons 
aaploying  peraanent  aagnet  focusing.   Initially 
the  tubes  will  be  tested  in  i  solenoid  until  they 


aeet  electrical  specif icat ioas .   Ultiaately  tka 
peraaaent  aagnet  focused  tubes  eaploying  a  de- 
pressed poteatial  collector  will  be  raggediied  sa 
as  to  aeet  eavi roaaeata 1  specif icat ioas .   Theo- 
retical as  well  as  experiaeatal  studies  oa  high- 
perveaace  hollow-beaa  electron  gaas,  ia  addition 
to  electrostatic  focHsing  systeas  were  coatiaued. 
The  P  Ha  -  20  hollow  gwa  was  prograaaed  for 
solatioa  on  a  digital  coaputer.   The  electron 
trajectory  plots  obtained  are  described.   The 
aecassary  steps  to  be  taken  in  order  to  iaprove 
the  gna  perforaaace  are  listed.   A  nuaber  of  100- 
watt  Crestatrons  were  tested.   Even  though  the 
saturation  power  output  is  still  soaewhat  low. 
it  is  shown  that  the  bandwidth  as  well  as  the 
coaversion  efficiency  are  satisfactory.   The 
results  of  tapering  the  phase  velocity  of  the 
slow-wave  structure  are  described.   A  suggestion 
is  aade  on  how  to  take  advantage  of  phase  focusing 
near  the  tube  output  aore  fully.   (Author) 
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David  Sarnoff  Research  Center,  Princeton,  N.  J. 

THEORY  OF  ADJUSTABLE  SNITCHING  NETMORKS. 

by  S.  Aaarel,  S.  Y.  Levy,  C.  V.  Srinivasaa  and 

R.  0.  Minder.   30  Apr  63.  1v.  SSR2 

Contract  AF19  604  8423,  Proj.  4o41 .  Task  464101 

AFCRL  63  185  Uaclassified  report 

Descriptors:   (•Switching  circuits.  Theory), 
(■Electrical  networks,  Gates  (Circuits)). 
('Reliability,  Switchiag  aetworks).  Coaputer 
logic.  Syathesis,  Liaear  prograaaing,  Mathe- 
aatical  logic.  Artificial  iatel 1 igence. 
Probability,  Bioaics,  Ruduadant  coaponents. 
Networks. 
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Logic)  coBsists  of  a  coapre- 
threshold  logic,  a  geoaetric 

estiaating  the  nuaber  of 
s,  general i zat ioas  aad 
BOWB  bounds  on  the  logical 
reshold  gate  networks,  coa-' 
n  the  realization  of  arbitrary 
rks  of  three-input  aajority 

list  of  realizations  for 
-arguaent  switching  funotioa), 
f  two  aethods  for  synthesis  of 
Id  gates:   the  well-kaoww 
and  a  geoaetric  alternative. 
is  shown  to  be  preferable, 
y  of  Switching  Networks)  pre- 
sevcral  iaportaat  scheaes  for 
ancy  into  a  coabiaat ional  net- 
veaent  of  reliability.   Soae 
previous  analyses  of  recursive 
ial  results  oa  the  incorpora- 

feedback  to  allow  the  use  of 
ia  a  tiae-shared  fashion. 


AO-414  540     Div.   8 
(TISTE/JNS)  OTS  price  $3.60 

Lansdale  Div.,  Philco  Corp.,  Pa. 

PEN  FOR  TRANSISTOR  MANUFACTURING  PROCESS 

IMPROVEMENT. 

Quarterly  progress  rept.  no.  4,  1  Feb- 

30  Apr  63. 

by  J.  Sanders.   Apr  63,  1v. 

Contract  DA36  039SC86720,  Proj.  R  232  1 

Unclassified  report 

Descriptors:   (*Trans i st or s.  Manufacturing 
aethods),  (*Hanuf act ur i ng  aethods,  Transistors), 
Production.  Life  expectancy.  Reliability  (Elec- 
tronics), Furnaces.  Failure  (Mechanics).  Test 
pquipaent,  Env i ronaent a  1  tests. 


Data  is  subaitted  on  the  operating  and  st 
lire  tests  and  envi ronaent al  tests  perfor 
two  groups  of  pilot  line  transistors.  Th 
ure  rates  deaonstrated  by  the  tests  are  h 

ihaa  the  specified  goal.   The  test  result 
not  coasisteat  with  evaluation  of  units  o 
saae  type  fabricated  in  the  factory,  or  o 
aanufactured  earlier  on  the  pilot  line 
anits  are  being  analyzed  to  define  the'fa 
aechanisas.   Installation  of  the  hot  seal 
in  a  factory  drybox  is  coaplete  and  units 
»ng  processed  through  it  for  accuaulation 
anits  for  evaluation.   The  heliua  leak  te 
eqaipaent  is  in  tke  process  of  being  inst 
the  factory  line  area.   While  awaiting  co, 
of  the  installation,  units  are  being  heli 
tested  on  existing  laboratory  equip.ent. 
ReliabU.ty  and  Quality  Control  Departaent 
saapling  the  production  line  output  to  qua 
the  device  for  general  sale.   Additional  « 
reported  in  connection  with  production  lin 
ess  control  inspections.   Further  work  on 
resistance  det e rai nat i on  is  described    T 
centered  on  the  d-c  Beta  aethod.   Procedur 
the  aethod  are  described  and  its  advantage 
anticipated  usefulness  are  indicated    Pr 
liae  transistor  failure  rates  continue  to 
close  fit  with  the  proposed  acceleration  c 

lAUtBOr; 
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A0-4U  554     Div.   8 
(TISTE/JBM)   OTS  price  |3.60 

Traveling  Have  Tube  Product  Section 

Electric,  Co..  Palo  Alto.  Calif 

APPLIED  RESEARCH  OF  BEAM  INTERACTION 

FOR  TRAVELING  MAVE  TUBES. 

Final  rept.  Apr  62-Apr  63. 

by  C.  E.  Enderby.   May  63.  28p. 

«d"'td'r6/J6q  ^^'^   ^^^^•/"J-  ^156,  Task  41 
ASD  TDR63  569  Uaclassified  report 

Descriptors:   CTraveliag  wave  tubes.  El 

tMbe  parts  .  ('Microwave  aaplifiers.  Trav 
wave  tubes).  Waveguide  couplers.  Electron 
Tests.  Gain.  Power.  Extreaely  high  freque 
Rings.  Propagation.  Circuits.  Bandwidth 
Electrical  iapedance.  Electrical  properti 
Configuration.  Electric  fields.  Electron 
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ts  concerneda  prograa  of  applied 
interaction  structure  for  high- 
frequency  applications.   The  sir 
e  ring-plane  faaily,  and  consist 
y  spaced  rings  aounted  on  radial 
rograa  consisted  of  two  parts: 
study  of  the  properties  of  this 
its.  including  such  iteas  as  pro 
cteristics.  aode  suppression,  in 
ance,  bandwidths,  field  variatio 
ing  a  traveling-wave  aaplifier  i 
n  using  one  of  these  circuits, 
ons  that  can  be  reached  froa  thi 
hat  the  ring  plane  circuits  are 
d  to  the  high-frequency  high-pow 
an  oscillator  and  an  aaplifier. 
high  gains  and  high  efficiencies 
power  and  average  power  capabili 
or) 
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*D-414  557     Div.   8 
(TISTE/OHD)  OTS  price  #2.60 

Airborne  Instruaents  Lab..  Inc..  Deer  Park 

FEASIBILITY  INVESTIGATION  OF  DOUBLE-CONVERS I 

PARAMETRIC  AMPLIFIER  OPERATING  FROM  1  TO  4  Gd 

«"rterly  rept.  no.  2.  1  Jan-31  Mar  63. 

*Pr  b3.  Up.  AIL25<?5I2 

Contract  DA36  039SC  AMCOOO63,   Aray  Proj.  2Z4|4  02 

Uaclassified  report 
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Descriptors:    'P.raaetric  aaplifiers,  Feasi- 

band.  Diodes  (Seai conductor ) .  Varactor  diodes 
Frequency  converters.  Theory.  Bandwidth. 

There  are  two  approaches  that  can  be  used  to 
?non   ■  J"!"*!"*'  "Plifier  with  10-db  gain  aad 
2000-ac  bandwidth;  (1)  the  double-conver iion 
paraaetric  aaplifier.  and  (2)  a  cascade  of  broad- 
band one-port  paraaetric  aaplifiers.   The  first 
approach  requires  a  broad-band  sua-f requenci 
amplifier  followed  by  a  ku-baad  one-port  aapli- 

v.ra'ct'o!  di''H"*""'i'""'-   "''"  P^'^s'-tly  available 
varactor  diodes,  four  cascaded  Ku-band  aaplifiers 

^r^^ry*''*  ***  provide  the  required  gain  and 
bandwidth.   The  second  approach  only  requires  a 
cascade  of  four  S-band  paraaetric  aaplifiers 

ontv'r^^"''."  ''^'I:•'  '*"•"  frequencies  involved, 
only  conventional  diodes  are  required  with  the 
second  approach,  whereas  very  high  quality  diodes 
are  required  for  the  Ku-band  aaplifiers.   Me  feel 
that  the  second  approach  therefore,  will  result 
in  a  auch  siapler.  less  expensive,  and  aore 
reliable  systea.   (Author) 


AD-4U  581      Div.   8 
(TISTE/JBM)  OTS  price  $2.60 

Harry  Diaaond  Labs..  Washington   D   C 

;oR"'?"2ic'2'-;i;?^ENi?r"'^~-°°"^*^°«-^-"<^" 

Prol""63;o"''-  '   ''"''   '''    ''^' 
""'-"^151  Unclassified  report 

Descriptors:   ('Maveouide  switches.  Modulator.) 
(•Modulators,  K  bandl.  ('Electric  Pitches      ' 

Fe  r  t";r'i;  *'>-:'•»-''.  A-PHtude  aodu!:  Ion, 
Ferrites.  Maveguides,  Magnetic  fields 
japedance  aatching.  Microwave  equipment. 
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AD-414  588     Div.   8 
(TISTE/OHD)  OTS  price  $3.60 

Microwave  Associates  Inc..  Burlington   Mass 
UHF  DUPLEXERS  SEMICONDUCTOR  EFFORT.   " 
Quarterly  progress  rept.  no.  2,  5  Feb- 
5  May  63, 

by  Joseph  Mhite  and  Suaner  Segal.   10  July  63. 

Contract  NOb8r89l05.  Proj.  SF0010205.  Task  6185 

Unclassified  report 

Descriptors:   ('Radar  duplexers.  Ferrites). 
I'Liaiters.  Seaicenductor  devices) ,  Diodes 


Division  8  -  ELECTRONICS  AND  ELECTRONIC  EQUIPMENT 


(Scaicaadactor) .  Thevry,  ■•theaat teal  aaalysis. 
Traatalision  llaei,  Electrical  properties, 
L  baa4. 

Tke  design  criteria  for  aa  optlaaa  sealcondactor 
receiver  protector  cirealt  are  presented.   Using 
these  criteria  the  characteristics  of  a  self- 
switchlag  PIN  diode  liaiter  for  use  in  the  420 
■c  range  are  derived.   Measured  data  on  a  four 
diode  switch  are  presented  and  coapared  «ith  the 
prograa  reqni reaent s.   Two  approaches  to  the  i20 
ac  clrcalater  design  are  described  along  «lth 
aeasareaents  of  high  power  and  low  power 
perforaanco.   (Author) 


A0-4U  615     Oiv.   8.  30.  1 
(TISTA/VGM)  OTS  price  $10.10 

Librascope  Oiv.,  General  Precisioa,  lac,  Glea- 

dalo,  Calif. 

L3020    DATA. PROCESSING    SYSTEM   RELIABILITY    RUN 

RESULTS. 

Flaal  engineering  rept., 

by  M.  H.  Glaiiter  and  C.  F.    Swygard.  19  Nov  62. 

1v.  Rept.  no.  2  0139 

Coatract  FAA  BRD289 

Unclassified  report 


(•Civil  aviatioa.  Data  process- 
(*Data  processing  systeas. 


Descriptors; 
iag  systeas' 

Reliability  electronics'.  Operations  research. 
Digital  coaputers.  Digital  systeas.  Main- 
tenance, Effectiveness. 


The  successful  30  day  L3020  leliabllity  Run  proved 
the  feasibility  of  continuous  scheduled  opera- 
tions of  a  duplexed  systea.   Hean-Tiae-to-Er ror 
for  the  total  systea  was  17.05  hours,  while  Mean- 
Tiae-to-Interrupting-Failure  was  34.09  hours. 
The  test  results  indicated  a  Meaa-Tiae-io-Sy s- 
tea-Recovery  of  10.6  ainutes.   On-line  failures 
duriag  the  test  totaled  three;  two  coaponent 
failures  and  one  solder  joint  failure.   No  aajor 
failures  occurred  during  the  test,  nor  were  any 
aajor  overhauls  required.   The  30  day  test  was 
a  • 'Shakedown • •  run  as  well  as  reliability  test, 
and  constituted  a  siaulated  operational  trial  of 
the  systea  after  preliainary  acceptance  by  the 
^AA.   The  initial  trial  run  also  provided  a 
■ersonnel  learning  period  with  respect  to  equip- 
lent  operation  and  preventive  aaintenance  pro- 
edures  and  techniques.  (Author) 


40-41i  664     Div.   8 
(TISTM/EJH)  OTS  price  $2.60 

:ase  Inst,  of  Tech..  Cleveland,  Ohio. 

«ATRIX  DESCRIPTION  OF  MAVEGUIOE  DISCONTINUITIES 

IN  THE  PRESENCE  OF  EVANESCENT  MODES. 

by  Haia  Haskal.  July  63,  19p.  Scientific  rept. 

no.  2 

Coatract  AF19  628  1699,  ProJ.  5635.  Task  563502 

AFCRL  63  311  Uaclassifled  report 

Descriptors:   ( •Maveguides,  Theory).  (*Miero- 
wave  aatworks.  Theory).  Matheaati^al  analysis. 
Integral  equations.  Scattering,  Electroaag- 
aatic  waves,  Propagatioa. 

The  properties  of  the  iapedance  and  scattering 
aatrlx  describing  waveguide  discontinuities  are 
exaained;  both  propagating  and  evanescent  ao'des 
are  considered.  It  is  shown  how  different  nor- 
aalisation  conditions  for  the  noraal  aode  solu- 
tions in  the  guide  affect  the  iapedance  aatrlx. 
A  suitable  choice  of  noraal isat ion  always  leads 
to  a  syaaetric  iaaglnary  iapedance  aatrlx  for  a 
lossless  structure.  (Author) 


AD-4U  690 
(TISTP/WH) 


Oiv.   8,  25 
OTS  price  $3.60 


Brown  Engineering  Co..  Huntsville,  Ala. 

A  NUMERICAL  METHOD  FOR  COMPUTING  TRANSMI SSIOfH 

AND  REFLECTION  COEFFICIENTS  OF  AN  INHOMOGENEOUS 

PUSMA  LAYER, 

by  J.  M.  Scarborough.  June  63,  25p.  Technical 

note  R51 

Contract  OA01  009ORD1019 

Uaclassifled  report 

Descriptors:   (*Plasaa  physics.  Nave  trans- 
aission),  ("Reentry  vehicles,  Teleaetering 
systeas),  ("Plasaa  sheaths.  Reentry  vehicles), 
Electroaagnet ic  wave  reflections,  Nuaerical 
aethods  and  procedures. 

A  nuaerical  aethod  of  coaputing  reflection  and 
transaission  coefficients  for  i nhoaogeneou s 
plasaa  layers  when  the  gradient  of  i nhoaogeneity 
is  noraal  to  the  surface  of  the  layer  is  pre- 
sented.  The  aethod  is  applied  to  a  specific 
problea  of  teleaetry  froa  a  body  reentering  the 
earth's  ataosphere  and  the  results  are  discussed. 
(Author) 


AD-4U  694 
(TISTP/HSS) 


Div.   8,  5 
OTS  price  $2.60 


Lincoln  Lab. .  Mass 
RADIO  PHYSICS. 
Quarterly  progress  rept 
15  May  63,  15p. 
Contract  AF19  628  500 
AFESO  TDR63  97 


Inst,  of  Tech.,  Lexingtoi 
1  Jan-31  Mar  63. 

Unclassified  report 


Descriptors:   ("Ataosphere  entry.  Reentry 
vehicles).  ('Coaaunicat ion  systeas.  Space 
surveillance  systeas),  ('Plasaa  physics, 
Experiaental  data).  Radio  signals.  Mars, 
Space  coaaunicat ion  systeas.  Radar  signals. 
Radio  coaaunicat i on  systeas,  Coaaunicat ion 
satellites  (Active),  Radio  astronoay. 


AD-414  789 
(TISTE/CAM] 


Div.   8 
OTS  price  $1.10 


nd, 


Foreign  Tech.  Div.,  Air  Force  Systeas  Coi 

Mright-Patterson  Air  Force  Base,  Ohio. 

PULSE  MAGNETIC  DECODER, 

by  I.  V.  Lebedev.  22  May  63.  4p. 

FTD  TT63  459  Unclassified  report 

Trans,  froa  Russian  Patent  No.  145064,  (Appl.  No. 
695956/26.  1  Feb  1961).  pp.  1-3.  1962. 

Descriptors:   (*Magaetic  cores.  Coding).  Coa- 
puter  logic.  Pulse  aaalysers.  Electric  currents. 


AD-414  794     Div.   8 
(TISTt/PAR)  OTS  price  $5.60 

New  Mexico  U. .  Albuquerque. 

EXPtRIMENTAL  VERIFICATION  OF  THt  INPUT  IMPEDANCE 

OF  THE  COAXIAL  UNDERSEA  ANTENNA. 

by  Vincent  R.  Chavei  and  Milliaa  T.  Cowan. 

July  63,  49p. 

Contract  Nonr2798  01 

Unclassified  report 

Descriptors:   ('Aatenna,  Underwater),  ('Coaxial 
cables.  Underwater),  Sea  water.  High  frequency. 
Transaission  line,  Electrical  iapedaace, 
Measureaents ,  Test  aethods,  Mave  transaission. 
Radio  transaission.  Attenuation,  Propagation, 
electric  fields,  Verv  high  frequency.  Re- 
sistance (Electrical),  Test  equipaent  (Elec- 


as 


ELECTRONICS  AND  ELECTRONIC  EQUIPMENT  -  Division  8 


ironies).  Antenna  configurations,  Underwite 
coaaunlcatioa  systeas.  Test  facilities. 
Dielectric  properties,  Matheaatlcal  aaaTkls 
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[Author) 


aent  was  perforaed  to  check  the  eM- 

for  the  iapedance  of  a  coaxial  t  ri»e  of 
ubaerged  la  a  conducting  aediaa  (  > ca 
The  experlaent  was  conducted  at  h  ,  |h 
es  in  order  to  take  advantage  of 

scaling.  Details  of  the  constru 
teana  along  with  aethods  and  resu 
aental  aeasureaeats  on  the  antenn 

The  experiaental  results  check 

theoretical  values  obtained  using 

derived  on  the  assuaption  that  t 

n  a  conducting  aediua  is  consider 

ion  line  with  a  lossy  outer  condud 


AD-414  810     Div.   8 
(TISTE/CAM'  OTS  price  $5.60 

Electronic  Coaaunicati  ons .  lac.  Tiaoniua, 

EXPi-RIMENTAL  PROGRAM  OF  STEtRABLii  ANTENNA 

ING  INVESTIGATION  (STAFT).   TWO-DIMENSIONAi 

SELF-FOCUSING  ARRAY  ANTliNNA  MODEL. 

Aug  63,  45p. 

Contract  AF30  602  2930,  ProJ.  4506,  Task  4tb604 

RAOC  TDR63  270        Unclassified  report 


Id. 

•)CUS- 


Descrlptors:   ('Antenna  configuration.  F- 
ing),  ('Focusing,  Autoaatic),  Model  test: 
Antenna  radiation  patterns,  Measureaent, 
Test  equipaent  (Electronics).  Monitors, 
Antenna  aasts.  Gain,  Antenna  coaponents 
Cast  loads. 


A  descrlptioa  Is  presented  of  the  experiaei 
test  prograa  for  deteraining  the  properties 
the  two-diaensional  self-focusing  array  ant 
aodel.   The  initial  efforts  of  the  prograa 
been  devoted  to  the  design  and  constructior 
the  test  equipaent  to  be  used  in  the  field 
probing  operation.   The  results  of  these  efll 
are  described.   A  brief  discussion  of  the  s 
features  of  the  self-focusing  technique  in 
two-diaensional  node  of  operation  is  revie 
as  background.   Preliainary  efforts  have  b 
■ade  to  provide  aore  specific  definitions 
objectives  of  the  tests  to  be  perforaed.   TMis 
is  also  discussed.   (Author) 


AD-414  850     Div.   8,  2 
(TISTP/FR)  OTS  price  $1.60 

Naval  Research  Lab.,  Nashington.  D.  C. 

THE  USE  OF  AN  HF  LUNAR  R.:FLtCTION  CIRCUIT  I 

STUDY  OF  IONOSPHERIC  ELtCTRON  DENSITY. 

Interia  rept. . 

by  J.  R.  Davis  and  F.  H.  Utley.  19  July  63, 

NRL  Rept.  5968        Unclassified  report 

Descriptors:   ('Radio  echo  areas.  Moon). 
Moon,  Radar  pulses.  High  frequency.  Refle 
have  transaission.  Ionosphere,  Attenuatio 
Measureaent.  ..U'ctron  density. 

A  high-poMor  hf  transnitter  was  used  to  ill 
the  moon  at  moonrise.   The  returned  signals 
have  been  observed  display  both  the  smooth- 
scattering  compon-nts  and  the  rough-scatter 
coaponents  reported  previously  by  observers 
Htilizing  the  vhf  and  uhf  bands.   It  is  beli 
that  this  study  represents  the  first  evident 
of  similar  scattering  phenoaena  observed  at 
frequencies.   During  most  observation  perio< 
the  initial  appearance  of  the  aoon-ref 1 ec t ec 
"al  was  later  than  would  be  expected  from  ct 
siderations  of  antenna  beam  structure  and  ic 
Pheric  refraction  alone.   The  received  moon 
"ere  subjected  to  a  high  degree  of  predetect 
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bandwidth  narrowing  and  were  analysed  to  yield 
ittforaation  regarding  the  possible  extent  of 
polarization-rotation  undergone  by  radio  waves 
traversing  the  ionosphere.   (Author) 


AD-414  870 


AU-414  870     Oiv.   8,  25.  16,  30 
(TISTM/EJH)  OTS  price  i21.6o 

JtlK'r^"  '"""•  *'  Electronics  Mass.  Inst,  of  Tech. 
('aaoridge. 

(No  title). 

Quarterly  progress  rept.  no.  70, 

by  H.  J.  Ziaaeraann  and  G.  G.  Harvey.   15  July  63 

J  lip .  *      -'• 

Contracts    OA36   039sc78108   and   AFI9   604   5992 
Task    3    99   25   001 

Unclassified    report 

Descriptors,       ('Physics.    Scientific    research). 
(•Electronics,    Scientific    research),    ('Radio 
astronoay.    Scientific    research),    ('Plasaa 
lllV,!'-    c*^'*"*'5"    research).    ('Coaaunicat ion 
!?!-!•    *<='»"t»^»c    research).    Microwave 


Quarterly    report    of  M.    I.    T.    Research    Laboratory 
of  Electronics    for    the    three   month    period    ending 
31    May    63.      Areas    of    research    include:    Kadio 
physics.      Plasaa    dynaaics.      Coaaunicat ion 
sciences    and   engineering. 

AD-414   886  Div.      8 

(TISTE/CAM)    OTS    price   $10.10 

Radio   Corp.    of    Aaerlca.    Lancaster,    Pa 
APPLIED    RESEARCH    ON    HIGH    RESOLUTION   CAMERA 
TL  BES  f 

by   S.    Grey.    P.    Herold.    J.    B.    Lurle,    P.    C. 
Murray    and  0.    J.    Zleaells.    Aug   63.    115p. 

asd'^oSa/I^^   ^"  *''^'''    •'"■'•    -^^56.    Task   415605 
ASD    TDR63    633  Unclassified    report 

Descriptors:      ('Caaera    tubes.    Resolution), 
Electron    guns,    Measureaent.    Slgnal-to-noi se 
ratios.    Electron    beaas.    Cathodes    (Electron 
tubes).    Surfaces    properties.    Prograaai ng 
(Coaputers).    Test    equipaent    (Electronics). 
Test    aethods.    Particle    accelerator   Targets 
Particle    trajectories.    Processing,    Wiring 
diagraas.    Life   expectancy.    Coatings. 

e   orthlcons   with    structured    targets   were 

ed    using    a    new   cycled    test    set    which 

rates    the    functions    of    exposure    and    read-out 

selected    tiae    interval.       Resolution    of    image 
icons,    when    cycled    in    a    manner    corresponding 
low    scan    read-out,    has    exceeded    50    percent 
-wave    response    at    50C    TV    lines/inch.       Pos- 
e    means    of    increasing    resolution    toward 
contract    objective    of    1 5OO   TV    lines/inch 
discussed.       Electron    gun    resolution, 
ured    at    high    velocity,    was    nearly    doubled 
ng    the   year.      Improvement    was    achieved    by 
thing    the   aixed    carbonate    cathode   coaling, 
procedures    used    to    process    targets    are 
ai  ned    in    det  al 1.     (Author) 
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AD-414   880  Div.      8 

(TISTE/CAM)   OTS    price   $6.60 

Scintilla    DIv..    Bendix   Corp.,    Sidney.    N.    Y 

RADIO    INTERFERENCE   GUARD    (RIG)    LOW-PASS    RADIO 

FREQIENCY    ATTENUATOR. 

Technical    rept.    1    Nov   62-30    June   63, 

by    Karl    Kraus.    30    June    63,    1v 

Contract    N178   8056 

Unclassified   report 


Division  8  -  ELECTRONICS  AND  ELECTRONIC  EQUIPMENT 


p«tcrlpterst      (•Attvmiatori.    Radiefreqiiencr} . 
(•Expletive   iaitiaters,    Radiof requancy   later- 
fereaee).    (•ladiofreqHencr    Interference 
Expletives    laltlatert),    Mlalatare   electrical 
eqalpaeat,    Electreaagnetle    wavei.    Theory, 
Operatlea,    Electric    peteatlal.    Clrcaltt, 
Aaalytit,    Eavl reaaental    tettt. 


■erk  It  preteated  tewerdt  the  devel 
■laiatare  lev  pati  radle  laterferen 
device  kerela  referred  to  at  IIG  (B 
fereaee  Caard).  Tke  objective  It  t 
detoralae  the  aett  tultable  deilgn. 
•ad  eeattractlea  technlquet  to  ebta 
•fflcleaey  aad  reliability  of  the  R 
■•11  at  to  fabricate  prototype  aode 
■ecetiary  RF  attenMatlen  aad  enviro 
A  tpeclal  detlga  for  a  two  unit  RIG 
afreed.  The  work  of  developing  and 
the  aott  laltable  two  anlt  detign, 
■ad  ceaatraetloa  techaiqaei  for  opt 
•  ■d   rvlUbtllty   It   r^pcrted.      (Aath 
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AO-iU   89X  Dlv.      8,    25 

(TISTP/FEB)   OTS   price  #1.60 

Breaa    Eagl neerl ag  Co. .    Hunttvllle,    Ala. 
REFLECTION    AND    TRANSRISSION   COEFFICIENTS    FOR 
A   PLASMA   LATER, 

fcy   J.    i.    Scarborough.    Apr  63,    19p.    TN  UL6 
Ceatract    DA01    009ORD1O19 

Dnclastlfled   report 

Detcrlptorti      CPlataa    theath.    Radio    traat- 
■litloat},    (•Electromagnetic    «avet.    Plasma 
■edla^),    Atteaaatlon,    Electromagnetic    wave 
reflectloas,    RadI ofreqaency.    Thickness, 
Abtorptioa.    Propagation.    Electron    dentlty. 
Re-entry    vehlclet.    Hypertonic    planet. 
Naaerical    analytlt. 

Reflection    and    trantaittien   coefflcientt    are 
coaputed    for    a    plane    elec tronngnetlc    wave 
incident    nerwally   on    a   plane-parallel    layer 
of    uniform    lotty   plat^a   of    finite    thieknett. 
Results    are   expretted   in    dl^entl onless    for^   in 
order    to    extend    tfceir   range   of    applicability 
It    It    found   tkat    for    layer    thlcknettei    s^all' 
compared    to    tke   wavelength,    transwisslon    should 
be    appreciable   even    at    frequencies    below   the 
plaswa    frequency.    (Author) 


AD-^U  913  Oiv.      8.    26 

(TISTM/REB)    OTS   price    $9.10 

Radio    Corp.    of    Aaerica,    Soaerville.    N.    J 
PRODUCTION    ENGINEERING    MtASURE   ON    2N1 708" SILICON 
PLANAR    tPITOXIAL   TRANSISTOR.  aiLitON 

Quarterly    rept.    no.    /,.    1    Feb-30  Apr   63. 
by  A.    Rarren    aad   ed.    by  L.    R.    Posseaato. 
30  Apr   63.    87p. 
Coatract    DA36   039sc86729 

Uaclassified   report 

Descriptors:       ('Traaslstors.    Haauf acturing 
aethods;,     ('llaBuf  actarl  ag  aethods.    Transis- 
tors;.   Cleaaiag.    Epitoxial    growth.    Seaicoaduc- 
tor   devices.    Cheaical    ailliag.    Fixed    contacts. 
Gold.    Aluaiaaa.    Coataaiaatioa.    Bondiag. 
0««lity   eoatrol.    Reliability.    Processing 
Surfaces. 

Process    iaproveaeats    were  eoapleted    In   all    areas 
lavestigated.      Aa    iaproved   aethod    of    reaoviao 
photoresist    was   developed.      A    stady   of    iaorgaalc 
re.ge.t   aaterlals    as    sources    of    seii-conduc?or 

roll!^!. "".*!■*"**•■   "••    "■?»*»•««.      Conclusions 
coaceraiag   the   coaceatratioas    of    iapurities    and 
the   effeetiveaess    of   various    desorptioa    techai- 

tncts    has    iahibited    foraatioa   of    "purple 


plague      .       Experiaeats    with    gold    coatacts    were 
unsuccessful.      The   use   of    gold    alloy   wire   did    not 
aaterially    iaprove    the   bond    strength.      Nailhead 
boading   with    a    saaller   diaaeter    gold   wire   to 

success.      A    prograa   of    reliability    testiag    and 
•-•lysis    aad    studies    of    theraal    resistaace  aees- 
ureaeats    fora  Juaction    to    aabieat    (T   s«b   J-A) 
■•re  eoapleted.      (Author)  — 


AD-4U   919  Div.      8,    25 

(TISTP/iH)    CIS  price  $5.60 

Chalaers  U.  of  Tech.  (Sweden). 

OYNABIC  NON-LINIAH  HAVE  PROPAGATION  IN  IONIZED 

?fS  oir.e;  fLBCTROlAGNETIC  NON-LINEAB  INTERACTION 

AND  REFLECTION  FROM  A  PLANE  IONIZED  MEDIUM 

by  8.  H.  Rydbeck.  1963.  Iv.  Rept.  aa.  28   ' 

CsBtr^ct  AF61  052  i5l 

AFCBL  63  637  Uaclasslfied  repert 

Descriptors:   (•Radio  waves,  loas),  ('leas 
Radio  waves).  Reflection.  loaospheric  propa- 
gation, Plasaa  aediua. 
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ose  of  the  research  reported  la 
lioB  to  study  the  reflectioa  prop- 
sotropic.  ioaixed  aediua  iu  the 
n-linear  effects  produced  in  the 
parate,  very  powerful  ''puap*' 
•r  frequeacy  wp.   If  a  priaary 
bing  wave,  of  aagular  frequeacy  wo, 
e  disturbed,  ionised  aediua  at  soae 
e.  it  is  shown  that,  to  first  order, 
encies.  wo,  wo  +  wp.  and  wo-wp  are 
the  leyer.   (Author) 


AD-iU  949      Div.   8,  7 
(TISTE/OHD)  OTS  price  |8.10 

Radio  Corp.  of  Aaerica,  Soaerville,  N   J 

SflT^irrSlEKj^Rs"!'"  '''''''    ''"'''■    '''''''    ^"« 

Final  rept.,  15  Apr  62-15  June  63, 

by  P.  Gardner  and  F.  Carlson.   Aug  63,  79p. 

ASD  TR63  681  Unclassified  report 

Descriptors:   (•Tuaael  diodes.  Electric  cur- 
rents}. ("Electric  current.  Tunnel  diodes) 
(•Inverters,  Tunnel  diodes].  Galliua  coapounds 
Arsendes.  Effectiveness.  Power  equipaenl,     ' 
Circuits.  Design,  Geraaniua.  Theory. 
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Ai»-4U  990      Div.   8,  2 
(TISTB/AM)  OTS  price  $1.60 

Foreiga  Tech.  Civ..  Air  Force  Systeas  C 
Vright-PattersoB  Air  Force  Base.  Ohio 
ELKCTROHETEOROGRAPH  FOR  HELICOPTER  ( VEM) 
by  V.  P.  Belyayev.  N.  K.  Viaaicheako.  a 
Pakkoaov.   26  July  63.  19p. 
FTO  TT63  632  Uaclasslfied  re 


ELECTRONICS  AND  ELECTRONIC  EQUIPMENT  -  Division  8 
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Descriptors:   (•Meteorolegic.l  instrua 
Helicopters),  HeasureaeBts.  Teaperatur 
sistaace  (Electrical).  Pressare,  Huaidlk 
Circuits.  Desiga. 


ent  s , 
4s,  Re- 
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AO-414  991       Div.   8 
(TISTE/CAM)  OTS  price  »1.ig 

Foreign  Tech.  Div..  Air  Force  Systeas 
■right-Potterson  Air  Force  Base  Ohio 
DEVICE  FOR  MULTIPOINT  REGULATION 

Un^irl^   fir"*"  '""  *•  ""'■".  22  June 
FTD  TT63  431  Unclassified  rep 

6717i*i"/^r'  ■"»?*"  ••"•»»  No.  147043.  ( 
t)73711/26.  pp.  1-3.  19  jgi^  i96o_ 
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AD-415  046     Div.   8.  30 
(TISTE/JBM)  OTS  price  I3.6O 

Engineering  Developaent  Lab.,  Naval  Air 
Developaent  Center,  Johasville.  Pa 
DIGITAL  TRANSDUCER  RESEARCH  PROGRAM  5Q35-i| 
Aaaual  progress  rept.  no.  1  -'  j^t 

u  d:;'6;:  m':'" "' ''"'"'  '•  '-*"'- 

TED  ProJ.  ADC  RS7045 

NADC  ED  6029  Uaclasslfied  repor* 


Descriptors!   (•Transducers.  Digital  sy 
(•Digital  systeas,  Traasducers) ,  Mechani 
properties.  Motion.  Magnet  coils.  Magnet 
fields,  Araatures,  Electric  potential 
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AD-415    051  Dlv.      8,    31 

(TISTE/JBM)    OTS    price   $6.60 

n?;Lf' "*'•"'*•    '-"»••    5""   Diego.    C.llf. 
^r^/^:o„^i^°c!'™'^"'°''   ANTENNA   ARRANGEMENT. 
MC^    I!!?e5na"         "   °'    PARALLEL-FED   TOWER.     2-30 
by   M      V.    Eddy!      20   June   63.    61p. 
NEL  Rept.    1172  Unclat.lfied    report 

?r!aIt«r'H/!!'j*«""'    *"'••»•«).     ("Antennas, 
frigates).    High    frequency.    Antenna    feeds 

Antenna    radiation   patterns.    Electro.agnei ic 
w.ve    reflections,    Ship.odels.    Electric^ 
laped^nce. 

Through    1/48-scnle   aodel    studies,    a    parallel- 
th!   JLCfN^^^"!!?    arrangeaent    was    developed    for 
NTnc      ^^"^^    *"*"'    *"'    P<?rait    HICAPCOM    and 
NTDS   coaaunications.      The   systea   cover,    t"    2-30 

and    9-27   Mc/s.       Design    details    are    described    and 
radiation   patterns    are    included.       (Author) 


AD-415    059  Dlv.      8 

(TISTM/EJH)    OTS   price  $1.60 

Curtlss-Kright    Corp.,    East    Paierio.      n       1 

^TUDT   OF    PROJECTION    lATRON   ApJlI^?! oS 't^ 'hIGH 

SPEED    MULTICHANNEL    PLOTTER  ^^'^"N    TO   HIGH 

final    rept.. 

by  Max   Keraan.    16  Mar    63      i» 

Contract    N61339    1188 

NTDC  Rept.    no.    1188    1  Unclassified    report 

Jvt*te«)"r;..^**''""''"    "^   »•»»*••    Oi.play 
(•TeleJ    ill;   .f."?*    '"''"•    ''"P^-y   «yteas), 
Pilfl  r      **'»Pi«y   aysteat.    Storage    tubeti 


An  i  n 
ut  i  ng 
displ 
chann 
pr  iaa 

•  s  de 
ness . 
I«tro 
high 
lower 
6,000 

•  t  th 
visio 
di^ae 
still 
value 
appoi 
suff  1 
the  a 
wat    c 


vet tiga 
the    pr 
ay   read 
el    elec 
ry   task 
teraJ  ne 
and    wr 
ns     (FN 
bri  ghtn 
than    n 
and    ?, 
e    scree 
n    resol 
ter.      T 
f urthe 
t  o   abo 
nt  i  ng    r 
clem    I 
pplicat 
loted. 


tioB   was 
ejection 
out    devic 
tronic    pi 
it    the    e 
d    by   itt 
iting    rat 
•201)    were 
est    line 
oraal)    bu 
500  foot 
B.      This 
ut  ion    ele 
his    resol 
r   at    the 
ut    60   tel 
esults    in 
0    ternina 
ion   and    t 
(Author) 


aade  o 
Ittron 
e  in  • 
otting 
valuut 
ttorag 
e.      Tw 

teste 
traces 
t    the 
1  amber 
is    equ 
nents 
ut  i  on 
rated 
evisio 

the  r 
te  all 
he    f ea 


f    the    fea 

(FM-201) 

high    tpe 

diiplay 

ion   of    it 

e,    retolu 

o   regular 

d.      The    t 

(though 
resolutio 
ts    wat    0. 
ivalent    t 
in   a   4.5 
would    be 
saturat  io 
n    li  nes. 
esolut  i  on 

further 
sibility 


sibility   of 
at    the 

ed    aulti- 
«ystem.    The 
s    suitability 
tion,    bright- 
projection 
ubes    provided 
somewhat 
n    obtained    at 
0625    inches 
0   72    tele- 
inch    display 
degraded 
n    brightness 
These   dis* 
area    were 
testing    for 
study   prograa 


AD-415    067  Div.      8 

(TISTE/PAR)      OTS    price    |3.60 


Calif, 
GROUP 


Hoffaan  Electronics  Corp..  Los  Anael^^ 
ANyGtr"'"  *""  ^■'*BRICA?i0N  OF  jN?^;Nr 

Quarterly  progress  rept.  no.  2.  1  Apr  63-I  July  63 
by  F.  C.  Carpenter.   1  July  63.  29d 
Contract  OA36  039sc90847 

Unclassified  report 

Slariri^''   ('Omnidirectional  antennas. 
High  frequency).  Antenna  configuration   A„te» 

t"?on   St'SL"?  '"''""•    "— -nt'   At^eJu  !"■ 
AiteiJ  ™    "'  "'**  """'"■  "^lical  antennas. 
Antenna  masts,  nntenna  feeds.  Antenna  com- 

nillrl'    ?e^r'  ''"'''*"  r""""'-    B«"«'Pass 
iethod,:  J::;,:"-"""^  (aectromcs).  Test 
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It ; 1. 


Uesign  and  development  of  an 
systea  Mkich  includes  a  tunab 
antenna  capabi-  of  operating 
ranye  1 .5  to  2?  nc ,  handling 
average  power,  and  receiving 
described  in  Signal  Corp*  Tec 
SCL-5881.  dated  13  Mareli  1962 
tion  tests  for  evaluating  tke 
described  in  this  report.   Kv 
counterpoise  ground  system  du 
operation  of  the  iintenna  is  e 
tion  and  vswr  tests  of  ^ach  f 
the  filter  assembly  are  also 


efficient  antenna 
le  omnidirectional 
in  the  frequency 
^500  watts  of 
weak  signals,  is 
hnical  Requirements 
Antenna  radia- 
antenna  system  are 
aluat  ion  of  the 
ring  high  power 
overed.   Attenua- 
i Iter  sect  ion  in 
described.   (Author) 
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(TISIE/a»)  OTS  price  $2.50 

s::[?i:.^"ti;.ri  '•''••  ^-"•*"-«  ^«p-i-.» 

fIeSJe;;;  foliiur"  ''  ''''  te«peratc«  Ooo  c) 

■ept.  f«r  1  July  61-1  Jan  63 

ASD  TDR63  398-  Unclas.if led  report 


gh 


'ill^V.K*'"  (••'"q"'»cy.  Control  .y.iem). 
I  ladlofrequeney  oscillatori,  FrequencT^  Hi 
teaperature  research.  Quarts  resonators 
Pletoelectrle  cryiiala.  Delay  llnei.  Magneto- 
■trictlve  elements.  Hiring  diagrams,  Process- 
Jag,    Measurement. 

Literature    or   experimental    1 aves t 1 ga t i ons    of 
possible    oscillator   devices    of    high    stability 
"!'"    »*•    t'^Pef't-re    range    -55    to    300   C    have    been 
■ade.      AT-cut    quartz   resoaators    of    10  Mc    fre- 
quency  operated    satisfactorily    throughout    the 
temperature    range    but    the    minimum   frequency 
deviatioas    observed   were    *   730  ppm   over    the 
raage    -55    to   300    (angle    of    cut.    tbeta    -   36   deg. 
4^   aia.;    aad    *   665    ppm   over    the    range    0   to    300   C 
(tkota    -   36  deg.    ^8   min.).       By   summing    the    fre- 
qaeaeies    of    10  He   AC-  and    12   Mc    BC-cut    quartz 
resoaators,    of    opposite    temperature   coefficients 
•f    frequency   change,    the   deviation   was    reduced    to 
•    1B5    ppm   over    the    range    -55    to    300   C   and    *   80 
ppa   over    the    raage   25    to   300   C.      Angles    of    cut 
ror  AC   aad    BC   units    rospectively  were    30  dea. 
i5    mla.    aad    60  deg,    00   min.    for    the    former   pair 
•ad   31    deg.    45    nin   and    56   deg    00   min.    for    the 
latter   pair.      Swept    cultured    quarts   resonators 
exhibited    lower    rs   chaages    over    the    temperature 
raage    thaa    aatural    quartz   aad    therefore   maia- 
taiaed   a   higher  Q-       (Author) 
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(TlSTE/aM)    OTS    price   $9.60 

Mashiagtoa   State   0..    Pullman. 

A    RADIOMETER    RECEIVER    fOR    SOLAR    RESEARCH   AT   A80 

MEGACYCLES. 

by   Jerry   Ronald    Pixtoa.    1963.    lOiip. 

Unclassified    report 

Master'a    thesis. 

Deterlptorst       (•Radiometers.    Radio   astroaomy). 
(•Radloastroaoay,    Radiometers).    Ultrahigh 
frequeacy,    Gaia,    Aatennas,    Extraterrestrial 
radio  waves.    Electronic   equipmeat.    Circuits. 
Aaalyais.    Measureaeat.    Radiof requency 
aapliflers. 

Tbe    requireaenta    for  a    solar    radio   astronomy 
facility   mere    investigated.      Criteria   were   estab- 
lished   for    the    various    component    parts    of    the 
radiometer    receiver   to    be    used    ia   the   solar    radio 
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AD-4,1f    001  Div.      8.    5 

(TISTE/JIfS)    OTS    price  |l.60 

Electronic    Defense    Lah. .    Mountain    View,    Calif 
SENSITIVITY    MEASUREMENTS    OF    RECEIVERS      OR 
PrLSED    SIGNALS, 

edl"""!"  *•  •''"'''•  ""^  ""*  ^^-  ^P-  "^P^-  "«• 

Unclassified  report 

Descriptors:   ('Radio  receivers.  Sensitivity) 
(•Signal  to  noise  ratio.  Measurement  .  Pulse 
modulation.  Test  equipaent  (Electronics  .  Test 
■ethods.  Reliability,  Radio  interference. 
Noise  (Radio). 

It  is  recoaaended  that,  whereever  possible  with 
linear  tube  type  receivers,  the  EDL  4-<|b  (meter 

■*■*•"*■•"*  '*'  ■""•   '^''*  'esultJifl  repeatability 
will  allow  the  accurate  detection  of  day-to-day  ' 
sensitivity  variations  of  a  receiver.   Also 
performance  in  the  field  can  be  accurately  com- 
pared with  previous  performance,  with  other 
operators,  during  development  or  test  aad  iate- 
aration.   In  cases  where  the  lack  of  time  or 
suitable  equipaent  precludes  use  of  the  EDL  A-dh 

-!!,*".!"!"!"'■•"*•  *"'  ^^  *  "^/"^  -  2  -"'-re- 
aent  with  miniaua  variation  between  operators 

For  aeasureaents  with  receivers  using  translsior 
or  logariih.ie  IF  aaplifiers  and  for  .11  projo- 
sals  and  acceptance  tests,  the  tangential  sensi- 
tivity aeasureaent  should  be  aade.  Although 
there  aay  be  soae.hat  less  repeatability  between 
various  operators,  there  will  be  .ore  consistent 
resu  ts  with  transistor  aad  logarithaie  IF 

r!!!iy!'"  '"^'"'  *'"  •**  ■•"  e«»«««t*"t  when 
comparing  receivers  in  various  systems.  (Author) 


AD-415  095      Div.   8.  12.  26 
(TISTE/CAM)  OTS  price  $5.60 

nSi^"**'"""'  "'•'•taace  Co.,  Philadelphia   Pa 

PRODUCTION  ENGINEERING  MEASURE  FOR  HIGH 

RELIABILITY,  FIXED,  FILM.  PRECISION  RESISTORS 

Oaarterly  progress  rept.  ao.  2.  31  Mar- 

30  Juae  ^3, 

by  Richard  C.  Nagaer.   30  Jaae  63.  1v. 

Coatract  DA36  039aaeOU6le 

Unclassified  report 
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iethli.^!"p'   ^''■•"'*  resistor,.  Manufacturing 
aethods)   Processing   0"lity  control,  Reli- 
ability  (Electronics).  Seai conduct i ag  fiia 
Machines,  Industrial  productioa,  Metal  f i las 
Mechanical  drawings.  * 

Ir/!*  demonstrated  that  a  burn-in  schedule  of 
50*  load  r.5  C.  1-1/2  hour  on  -  1/2  hour  off  ?or 

iruirfuff''??'^'''^"'*"''  •"  •'"'*  P'od-ct  which 
wou  d  fulfill  the  ultimate  MINUTEMAN  reliability 
goal.   A  tentative  pl.n  for  the  complete  in- 
process  evaluation  program  has  been  laid  out 
and  priority  levels  assigned.   Seventeen  studies 
have  been  started.   Seven  of  the  programs  are 
reported,  they  are,   (1)  frit  r u.'on  f i Im;   2) 
turn   defects;  (3)  chemical  cont ami nat ion j  (I) 


irregular  termination  (.flaked);  (5;  irr 
termination  .rough  edge);  (c)  spiral  sk 
vV)  outgassed  frit.   The  XLT  resistor  d 
been  improved  by  changing  the  rigid  lea 
bellows  assembly,  thus  simplifying  the 
machine  design  which  is  proceeding  on  s 
A  prototype  sequential  sealing  machine 
strated  hermetic  seals  equivalent  to  se 
on  current  production.   The  principle  o 
bowl  feeding  was  found  to  be  acceptable 
terminated  ceramic  substrates  with  resp( 
termination  inspection.   The  terminatio 
design  will  utilize  this  principle.   No 
ing  difference  between  helium  sealed  uni 
nitrogen  sealed  units  was  observed,  a  st 
cal  difference  of  TC-Hi  and  TC-Lo  was  nc 
lot  of  531  type  ceramics  was  shown  to  i 
process  yield  at  Fila  Inspection  about 
(Author  J 
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AD-41'    116  Div.       8 

fTISTP/FEM) .OTS    price    $1.10 

Columbia   V.    School    of    Engineering,    New   Yi 

BESLARCH    INVESTIGATION    IN    CONTROL    SYSTENi 

Final    rept..    1    June-15    Sep    62, 

by   George   M.    Kranc.    May    63,    8p.    Rept.    no 

CU1    63AFU4EE  *^ 

Grant    \r    AFOSR62   ^^,J,,    ProJ.    9768,    Task    37|450 

AFf.SR    4883  Unclassified   repoi 


f  :  k 
J, 


i< 


Descriptors:  (•Control  systems.  Optimi 
Hon),  (•Functional  analysis.  Control), 
Linear  systems.  Nonlinear  systems.  Ada 
control    sy-steas.    Analysis,    Theory. 
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AD-415  154     Div.   8 
(TISTE/JBM)  OTS  price  $6.60 

Melpar.  Inc.  .  Fa  lis  Church   Va 
MOLECULAR  CIRCUIT  DEVELOPMENT 

'VllVli:ill:    "•  ''■    ''   -'-^5  Aug  63 
Contract  N0w60  0362c 

Uaclassified  repo 
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were  satisfied  in  oxper Inenta 1 1 y  deternined  cir- 
cuit characteristics.   A  voltage-controlled 
oscillator  circuit  conprised  entirely  of  thin- 
filB  components  is  also  described. 


(Author, 
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Brown  Engineering  Co..  Huntsville,  Ala 
RADIO  KKEQUENCY  TRANSMISSION  THROUGH  A 
GENERATED  IN  THE  NOSE  REGION  OF  A  HIGH 
GROUND-TO-AIR  MISSILE, 

by  H.  C.  Crews.  Jr..  B.  E.  Pope.  V.  L.  Reed  and 
J.  E.  White.  Jr.  8  Aug  o2.  3Cp.  Technical  note  R7 

Unclassified  report 

Descriptors:    •Kadar  signals,  Attenuation) 
(•Guided  aissiies,  Radar  signals),  (•Attenu- 
ation. Radar  signals).  Radiof requency .  Mave 
transaission.  Rocket  noses.  Shock  waves 
Mathematical  analysis. 

An  estiaate  of  absorptive  and  reflective  attenu- 
ation IS  calculated  for  signal  transnission  in 
the  1  to  1000  kMC  range  through  the  nose  (normal 
Shock)  region  of  a  proposed  seeker-equipped  high 
velocity  ground-to-air  missile.   (Author) 


AD-^15  173      Div.   8,  25 
(TISTP/FEM)  OTS  price  $7.60 

Chalmers  U.  of  Tech.  (Sweden). 

DYNAMIC  NON-LINEAR  WAVE  PROPAGATION  IN  IONIZED 

n".^*    NON-LINEAR  INTERACTION  BETWEEN  AN  OBLI- 

?.^rTonI!^i°^~^  •'^^"^  ELECTROMAGNETIC  WAVE  AND  AN 
bLbCTKun  BEAM, 

by  K.  H.  B.  Wilhelmsson.   1  Apr  63.  67p    Re- 
search rept.  no.  36 
Contract  AF61  052  45I 
AFCRL  63  830  Unclassified  report 

Descriptors:   CPropagat ion.  Electromagnetic 
w«ves  .  (•Electromagnetic  waves.  Electron 
beams).  Magnetic  fields.  Electron  density 
Magneto-optic  effect.  Ionization,  Plasma  me- 
dium. Electrons.  Oscillation,  Scattering   Re- 
sonance, Equations.  Electric  fields.  Space 
changes.  Doppler  effect.  Polarization 


AD-.415  178      Div.   8 
(TISTE/OHO)  OTS  price  $8.60 

Little.  Arthur  D.  Inc..  Cambridge   Mass 
AN  INTRODUCTION  TO  MODULATION.  CODING   ' 
INFORMATION  THEORY.  AND  DETECTION, 
by  Gordon  Raisbeck.  Dec  62.  80p.  1291262 
Contract  NObsr8156/;.  ProJ.  S70C1  O307 

Uaclassified  report 

Report  on  Proj .  Trident. 

Descriptors:   ( •Coanunica t ion  theory 
Handbooks).  Statistical  analysis, 
Coaaunication  systeas.  Multichannel 
telephone  systeas.  Coding.  Probability. 
Theory.  Modulation. 


This  is  an  expository 
theory  for  engineers  i 
t  ions ,  sona  r ,  and  rada 
knowledge  of  statistic 
The  fundamental  concep 
and  in  part  i  cula  r.  qua 
channel  capacity,  are 
in  simple  terms.  Thes 
aake  a  quantitative  es 
of  several  coaaon  nodu 
analyze  the  perforraanc 


essay  on  inforaation 
nterested  in  comnunica- 
r  who  have  no  specialized 
al  connunica t ion  theory, 
ts  of  infornation  theory, 
ntity  of  infornation  and 
defined  and  explained 
e  concepts  are  used  to 
tinate  of  the  performance 
lation  schenes  and  to 
e  of  search  and  detection 
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tjrstvBt.   Tk*  effect! veneii  of  repeated  or 
proloaged  observatleai  oa  detectioa  thretkolds 
aad  reliability  of  detectioa,  aad  tke  reletive 
perforaaace  of  cokerent  aad  iacokereat  integra- 
tloa,  are  explataed  aad  illattrated  quaatita- 
tlvely.  (Aatker) 

kD-05    186     Di*.   8 
(TISTP/FB;  OTS  price  |1.60 


Kiruaa  Geopkytical 

VERY  LOH  FBEQUENCY 

HIGH-LATITUDES, 

by  Alv  Egelaad  aad  NiUi 

22p.  Scieatiflc  rept.  ao 

Coatrkct  AF61  052  678 

AFCRL  Rept.  ao.  63  8;6 


Observatory  (Swedea). 
RADIO  NAVE  PROPAGATION  AT 


Riedler. 

1 


25  Jaee  63. 


Uaclassif led  report 


Detcriptori:   ( 'loaotpkeric  propagatioa.  Very 
lOM  frequeacy).  Radio  Mavei,  Very  lot*  frequency, 
lateatity.  Diuraal  variations.  Periodic  varia- 
tioBs.  Terrestrial  aagaetiSB.  Sunspots. 

Diaraal.  seasonal  aad  yearly  variatioas  of  tke 
norul  16  kc  signal  strengtk  froa  tke  Rugby  (GBR) 
transaitter  Here  studied  on  tke  basis  of  data 
accuaulated  during  approxiaa tely  five  years  of 
centinaoBS  recording  (Septeaber  195S  to  May  1963) 
at  Kiruaa  Geopkysical  Observatory.   Tke  observed 
day-aigbt  varis^tioa  of  tke  16  kc  signal  strengtk 
is  discussed  in  teras  of  tke  aode  tkeory  of  prop- 
agatioa, ia  a  first-order  approxiaa t ion.   For  tke 
case  vkea  tke  nigkt-tiae  signal  level  is  lower 
tkaa  tke  daytiae  level  (as  for  tke  years  1958  to 
1961),  an  increase  of  apparent  reflection  keigkts 
froa  70  ka  at  day  to  60-85  ka  at  nigkt  can  ex- 
plain tke  observation.   An  increase  in  reflection 
keigkts  of  say  5  to  10  ka  botk  during  nigkt  and 
day,  aay  explain  tke  observations  obtained  during 
tke  aore  quiet  ionospkeric  conditions  in  1961  to 
1963;  naaely  tkat  tke  nigkt-tiae  signal  strengtk 
was  of  greater  inteasity  tkan  tkat  during  the 
daytiae.   Tke  reception  of  16  kc  Rugby  trans- 
aissioas  at  Uppsala  supports  this  conclusion.  Tke 
aarked  decrease  in  ionospkeric  absorption  for  tke 
periods  wken  tke  nigkt-tiae  level  of  tke  16  kc 
signal  strengtk  exceeded  tke  day-tiae  level,  can 
be  understood  if  tke  region,  wkere  tke  aain  part 
of  tke  ionospkeric  absorption,  as  well  as  tke 
reflectioB  of  very  low  frequency  waves  takes 
place,  was  soae  kiloaeters  higker  than  during 
tke  reaainder  of  the  observation  period.  (Author, 


AD-i15  188     Div.   8,  15 
(TISTE/JMS)  OTS  price  $1.60 

litre  Corp.,  Bedford,  Mass. 

ANALYSIS  OF  SIGNAL  INTERFERENCE  GENERATED  HITHIN 

A  LIMITER, 

by  R.  L.  Greenspan  and  J.  Petrisken.  Aug  63.  12p. 

Rept.  no.  M5369 

Contract  AF33  600  39852.  ProJ.  600 

ESO  TDR63  257  Unclassified  report 

Descriptors:   ('Liaiters,  Radiof requency  in- 
terference). ( *Radiof requency  interference, 
Liaiters),  Ha theaa t ica I  aodels,  Bessel  func- 
tions. Ha theaa t i ca 1  analysis.  Attenuation, 
Distortion,  Electronic  count er-counteraea sures , 
Tables,  Baadpass  filters. 


A  liaiter  is  aodeled  as  an  ideal  clipper  cnscaded 
with  a  bandpass  filter.   Tke  nonlinear  clipper 


iBterferiag  aiausolds,  are  coasidered  ia  detail. 
Refereaces  to  the  literature  concerning  signal- 
to-noise  ratio  calculatioas  in  systeas  using  a 
liaiter  are  listed  ia  tke  refereaces.   (Autkor) 

AD-A15  219      Di».   8.  25 
(TISTE/OHD)  OTS  price  12.60 

Mitre  Corp..  Bedford,  Mass. 

RADAR  SYSTEMS  AND  TECHNIQUES  DEPARTMENT  MICRO- 
HAVE  TECHNIQUES  SUBDEPARTMENT   JANUARY  1,  1 9fc3- 
MARCH  31.  1963. 
Aug  63.  I6p.  Rept.  no.  PM22 
Contract  AF19  628  239C.  ProJ.  750 
ESD  T0R63  297  Unclassified  report 

Descriptors:   (•Paraaetric  aaplifiers,  L  band), 
(•Antennas,  Polarization),  ('Lnsers,  Ruby), 
Cryogenics,  Pkase  distortion,'  Electron  beaas. 

This  docuaent  reports  tke  progress  of  the  Micro- 
wave Teckniques  Subdepartaent  froa  January  1,  1963 
to  March  31,  1963.  The  work  of  the  Subdepartaent 
centers  aboat  the  design,  fabricatioa  and  evalua- 
tion of  aicrowave  techniques  and  coaponents  which 
have  application  to  long-range  radar  and  coaauni- 
cation  probleas.   (Author) 

AD-i15  224      Div.   8,  5 
(TISTE/JBM)   OTS  price  $2.60 

Electronic  Defense  Lab.,  Mountain  View,  Calif. 

MODIFIED  TABLES  FOR  THE  DESIGN  OF  OPTIMUM 

DIPLEXERS, 

by  R.  G.  Veltrop  and  R.  B.  Nilds.   3  July  63, 

22p.  Technical  aeao.  no.  EDL  H559 

Contract  DA36  039aac00088  E 

Dnclasstfied  report 

Descriptors:   ('Electric  filters,  Po lynoa ials) , 
(•Tables,  Electric  filters).  Frequency,  Mathe-, 
aatical  analysis,  Low-pass  filters.  High- 
pass  filters.  Switching  circuits.  Frequency 
shift.  Design. 

A  set  of  Bodified  tnbles  for  the  design  of 
quas i-coapleaentary  Chebyshev  filters  for  dip- 
lexer  use  is  presented.  Vtt   of  the  tables  in 
conjunction  with  the  straightforward  design 
procedure  outlined  wakes  it  possible  to  design 
opt iaua  diplexer  circuits.   Matheaatical  and 
experiaental  verification  of  the  validity  of  the 
aedified  values  is  discussed.   (Author) 


AD-415  225     Div.   8.  6 
(TISTE/JBM)  OTS  price  lU.OO 

General  Electric  Co.,  Schenectady,  N.  Y. 
RESEARCH  AND  DEVELOPMENT  OF  SUPERPOWER 
THYRATRONS,  PHASE  Il-b. 
Final  rept.,  25  Aug  57-31  May  63. 
by  A.  M.  Coolidge.  31  May  63.  193p.  RN16 
Contract  DA36  039se74850,  Task  1 G6  22001AC55  02 

Uaclassified  report 

Descriptors:   ( *Thyratrons ,  Radar  equipaent;, 
(■Radar  equipaent,  Thyratrons,,  Hydrogen, 
Radar  pulses,  Modulators.  Cooling.  Cathodes 
(Electron  tubes).  Coatings,  Pressure.  Tests. 
Life  expectancy.  Water,  Liquid  cooled.  Anodes 
(Electron  tubes;,  Ceraaic  materials.  Tempera- 
ture, Current  regulators.  Power.  Electric 
potential.  Electronic  switches. 

This  report  describes  the  work  performed  during 
Phase  Il-b  of  a  three-phase  program  for  develop- 
ment of  superpower  hydrogen  thyratrons  for  radar 
pulse  modulator  switching  service.   Objective 
ratings  and  other  design  requirements  are 
specified.   The  thyratron  development  program 
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AD-415  258      Div.   8,  7.  25 
(TISTE/JBM)  OTS  price  17.60 

Astronuclear  Lab..  Hestingheuse  Electric 
Pittsburgh,  Pa. 

SUPERCONDUCTING  MAGNET  RESEARCH  AND  APPL 
TO  HHD  PONER  GENERATORS. 
Quarterly  techaical  progress  rept   ao   2 
1  May-31  J«iy  fc3,  r  •    .   . 

by  Ronald  R.  Akers.  15  Aug  63   1» 

ewiori^**^^^  ^^'^  ^°^^'''   ''"•'•  ^^^^'  ■'•"' 

Uaeiassified  repor 

Descriptors:  CMagaets.  Superconduct i» 
•Superconductors.  Magaetokydrodyaamics 
(•Generators.  Magaetohydrodynamics)  (• 
■etokydrodynamics,  Superconductivity) 
equipaent,  Spaceborae.  Tkeory.  Mag.etic 
Models  (Siaulation).  Transients.  Matkea 
analysis.  Tkeraal  radiation.  Electric  d 
Propagation.  Hall  effects.  Materials. 

Researck  concerns  an  investigation  of  tke 

developed  superconducting  aagnets  and  thei 
plication  to  MHD  power  generators  for  spa( 
The  work  will  include  theoretical  analysii 
■HD  generator  with  particular  emphasis  on 
■agneiic  field  requirements  and  a  study  of 
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problems  of  superconducting  magnet  design 
fulfill  these  requirements.   To  attain  thi 


models  of 
equipment 


-  superconducting  magnet,  cooli 
-.  ■•"*  ""  "HD  generator  will  be  ana 
The  total  power  system  including  a  reactor 
source  and  radiator  will  then  be  optimized 
power  to  weight  basis  to  find  the  optimum 

in  ^K'•'^   "'''  ""•  <^<'-Pl"ted.  ;  compa 
•Ul  then  be  made  between  superconducting 
•nd  conventional  magnets  to  illustrate  the 
vantages  or  disadvantages 


of  both.   (Autho 
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Bolt    Beranek    and    Newman    Inc.,    Caahridge      M 
SPHERICAL   DIRECTIVE   ARRAYS:       A    PRELIMINARY 
"ar   ^3,    l-'p.    Rept.    no.    13OO363 
Contract    NObsrSISb^,    ProJ.    S-OOI    0307 

Uaclassified    report 

Subcontract    to   Arthur   D.    Little,     Inc.,    Cat 
"ass..    Contract    NObsr'?!  S^i. 


Descriptors!  (•Antennas,  Spheres),  ('Ant 
configurations.  Spheres),  ('Sound  signals 
Antennas),    Sensitivity,    Elect roacoust ic 

Beams 


transducers.  Propagation, 
(Electromagnet  ic) . 
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Little,  Arthur  D.  Inc.,  Cambridge   Mass 

Sep  61,  47p.  Rept.  no.  1130961 
Contract  N0bsr8l564.  ProJ .  S7001  0307 

Unclassified  report 
Report  on  Project  TRIDENT. 
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Electronic  Technology  Lab..  Aeronautical  Systems 
.iJ.*,A  "''flht-Patterson  Air  Force  Base,  Ohio. 
ACCURACY  OF  AN  AUTOMATIC  SECOND  DERIVATIVE 
PLOTTER.  "niivAiivn 

Final  rept. , 

by  G.  K.  Medicus.  July  63,  13p, 

Proj.  4152,  Task  415202 

ASD  TDR63  471  Unclassified  report 

Descriptors:   ('Plotters,  Automatic).  ("Plasma 
physics.  Instrumentation),  Errors,  Signals 
Resistors,  Noise.  Harmonic  analyzers,  Curve 
fitting.  Simulation.  Probes  (Electromagnetic) 
Electric  currents.  Diodes  (Semiconductor) 
Silicon,  Electric  potential. 
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s  of  the  finite  signal  amplitude, 
finite  current  sensing  resistor, 
signal-producing  resistor,  R  sub  S, 
d  the  system  hysteresis  on  the 
ic  curves  of  an  automatic  seconk 
otter  are  determined  experimentally 
ed  probe  (Si-diode)  and  for  a  real 
e.   It  is  found  that,  in  general, 
econd  derivative  curves  are  obtain- 
any  of  the  three  quantities  having 
vely  low.   (Author) 
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CTISTP/FEM)  OTJ  price  $16.50 

Physical  Electronics  Research  Lab..  Inst,  of 

Tech.,  U.  of  Minn,,  Minnenpolis. 

RESEARCH  IN  PHYSICS  OF  ELECTRON  EMISSION  AND 

ELECTRON  TUBE  TECHNOLOGY. 

Interim  rept.  no.  1,  16  Oct  62-15  Apr  63, 

by  D.  E.  Anderson  and  M.  T.  Perin.   I5  Apr  63, 

2 1 4p . 

Contract  AF33  657  10475.  ProJ.  4I56,  Tnsk  4I5605 

Unclassified  report 


Division  8  -  ELECTRONICS  AND  ELECTRONIC  EQUIPMENT 


D.icriptori:   CHetal  fil.i.  c.r.i.le  eoatiiigs). 
(•S«percoBd«ctor$.  E«iiil»ity).  (•Secondary 
•■itflon.  Fil«»).  Magaeilua  coapounds,  Alurainya 
coapoyads.  Oxides.  Gerannitta,  Cryit»l«,  Beryl- 
liua.  Titaniaa.  Oxide  cathodes.  Bariua.  Elee- 
iroBS,  Oiffrnctioa.  Reflection.  Phot oebeai s try 
Electric  carrents.  Gold.  Seai condac tors ,  Sar- 
ftee  properties,  Electron  boabardaent, 
Theraionic  eaissioa,  Seaicondact i ng  filas 
Electron  tabes.  ' 

Further  experiaents  oa  the  dependence  of 
secondRry  yield  on  the  angle  of  incidence  are 
reported.   The  energy  distribytion  of  electrons 
traasaitted  through  gold  filas  is  described  and 
progress  in  the  theory  of  the  production  of 
secondary  electrons  is  outlined.   Studies  of 
thia-fllB  tannel  current  diodes  and  triodes  are 
reported;  studies  of  hot  electron  injection  froa 
an  electron  bei a  into  sach  devices  are  reported 
Several  experiaents  relating  to  BaO.  (B»Sr)0  and 
BaS  cathodes  are  described.   Further  results  of 
surface  studies  of  HgO  and  of  the  Ge:Na  system 
•re  given.   Soae  experinental  results  which  help 
to  clarify  the  boabardaent  induced  desorption  of 
gnses  froa  aetals  ;.re  presented.   Two  experiments 
on  the  electron  eaission  froa  superconductors  are 
described.   (Author) 


AD-05   363     Div.   8 
(TISTE/JirSy  GTS  price  $1.60 


Ohio  Slate  U.  Research  Foundation 


Antenna  Lab, 
Co  I uabus . 

APPLICATION  OF  ELECTROMAGNETIC  ABSORBING  MATE- 
RIALS AS  INTERFERENCE  REDUCTION  TECHNIQUES 
by  Leon  Peters.  Jr.  Aug  63.  9p. 

Contract  AF30  602  2711.  ProJ .  <i5^0.  Task  ^5^003 
RADC  TDR63  273         Unclissifiei  report 

Descriptors:   (•Mora  antennas.  Aatenna  radia- 
tion patterns).  ( -Radiof requeacy  inter- 
ference. Antenna  lobes,.  Thickness.  Electro- 
■•gaeiic  fields.  Diffraction.  Matheaatical 
prediction.  Electroaagnetic  properties.  Elec- 
troaagnetic  wave  reflectioas. 

The  radiation  pattern  of  a  thin-walled  pyraaidal 
horn  is  analyzed  by  the  geoaetricaL  theory  of 
diffraction.   The  calculated  pattern  agrees  well 
with  aeasured  results  over  the  entire  pattern 
including  backlobes.   Measured  patterns  of  thick- 
walled  horns  are  presented  and  the  significance 
of  wall  thickness  is  noted.   The  iaportance  of 
edge  structure  for  RFI  reduction  is  discussed 
(Author) 


■AD-iil5  36^ 
(TISTE/OHDJ 


Div.   3 
OTS  price  $.-.75 


Stanford  Research  Inst..  Henlo  Park   Calif 

TUNNEL  CATHODES  FOH  MICROWAVE  TUBES. 

Fina 1  rept . . 

by  D.  V.  Geppert  and  B.  V.  Dore.   June  63,  Ulp 

Coatract  AF33  65-7  rt721  .  ProJ.  oos.  ^156  and  ^125, 

ASD  TOR63  672  Unclassified  report 

Descriptors:   (»Cold  cathode  tubes.  Electron 
lube  parts  .  ("Cathodes  (Electron  tubes;. 
Metal  filas;.  ("Field  enissioa.  Cathodes' 
(Electron  tubes').  Dielectric  films.  Quantua 
aechanics,  Niobiua  coapounds.  Oxides.  Cad 


coapounds.  Sulfides,  Silicon  coapounds, 
Monoxides.  *  r 


■  I  ua 


This  prograa  consisted  of  a  theoretical  and 
experiaental  study  of  the  electron  eaission  into 
vacuua  froa  aeta 1-i nsula tor-aeta 1  (M-I-M   sand- 
wiches.  Analyses  are  presented  '"'  the  con- 
duction aechanisas  through  thin  insulating  films, 


through  thin  aetal 
into  vacuua  of  hot 


for  the  generation  of  hot  electrons  in  M-I-M 
structures,  for  the  transport  of  hot  electrons 

filas,  and  for  the  eaissioa 
electrons  in  aetal.   Details 
•re  presented  of  the  work  on  various  coabina- 
lioBs  of  aetals  and  insulators  in  experiaental 
■-I-M  cathodes.   Recoaaenda t ions  for  future  work 
•  re  Mde.   (Author) 


AD-i;i5  365     Div.   8,  26 
(TISTE/CAM)  OTS  price  $8.60 

Clevite  Transistor  Products.  Nalthaa   Mass 
PRODUCTION  ENCINUZRING  Mi-ASURE  FOR  IMPROVEMENT 
OF  GERMANIUM  ALLOY  POMiiR  TRANSISTORS. 
Quarterly  progress  rept. 
by  John  I.  Kelly.  30  Apr 
Contract  OA36  C39sc8672^ 

Unclass  if i  ed 


no. 

63, 


A.  31 
53p. 


J«»-30  Apr  63, 


report 


Descriptors:   ("Transistors.  Power).  ("Manu- 
facturing aethods.  Transistors),  Geraaniua, 
Coatings.  Huaidity.  Solder i ng, Measureaent , ' 
Reliability  (Electronics). 

Life  test  results  are  discussed  for  transistors 
on  which  surface  passivation  by  oxidation  was 
atteapted.   Results  are  discussed  on  surface  pas- 
sivation by  organic  coats  according  to  the  new 
procedure.   Results  are  presented  for  Huaidity 
Testing  of  pre-capped  units.   Results  on  the  use 
of  aolecular  sieve  and  calciua  sulphate  are  dis- 
cussed.  Methods  of  iaproving  soldering  of  the 
new  clip  are  outlin.-d.   The  prograa  involving 
10  ail  collectors  is  presented,   Prograa  on  the 
new  tray,  clip  blower  and  hand  tested  is  pre- 
sented.  The  heliua  leak  detector  is  now  is 
operation  on  a  100?  basis.   Results  on  relia- 
bility aeasureaeats  of  transistors  are  presented 
(Author) 
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tilectron  Physics  Lab.,  U.  of  Michigan.  Ann  Arbor. 

INVESTIGATION  OF  LARGu-SIGNAL  TRA VcLING-MAV.: 

TUB^S. 

Quarterly  progress  rept.  no.  }, 

by  G.  T.  Konrad,  J.  t.  Rowe  and  others.  Aug  63.  ■ 

87p. 

Contract  AF30  602  283^.  Proj,  5573.  Task  557303 
RADC  TDRC3  284  Unclassified  report 

Descriptors:  J'Traveling  wave  tubes.  Analysis), 
(•Klystrons.  Analysis),  .lectron  guns.  Magnetic 
fields.  Microwave  amplifiers.  Digital  compu- 
ters. Programming  (Computers),  Space  charges. 
Velocity.  Phase  shifters.  Noise  (Radio), 
tlectric  currents.  Cathodes  (i;iectron  tubes). 
Gain,  effectiveness,  liquations.  S-band, 
HelixHs.  Frequency.  i:i  ec  t  ros  t  at  ic  fields. 
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and  arbitrary  axiaUy  syaaetric  magneti 
can  be  taken  into  account.   Some  of  the 
erations  in  employing  a  Crestratron  in 
noise  high-power  amplifying  chaing  are 
Several  techniques  are  presented  in  kee 
noise  figure  low  in  a  Crestatron.   (Aut 
AO-415  372     Div.   8 
(TISTc/JBM)  OTSprice  $1.60 
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ELECTRONlbs  AND  ELECTRONIC  EQUIPMENT  -  Division  8 


h  > 


Harry  Diamond  Labs..  Nashington,  D.  C 

VclRY  BROADBAND  COAXI AL-TO-RI  DGc  MAVtCUI*  " 

TRANSITIONS. 

by  Paul  J.  Muenier.  16  Aug  63,  21p 

Proj.  26300  *^ 

'"^L  TRII57  Unclassified  reptf^t 


Descriptors:  ("Waveguide  couplers,  Bi 
("Antennas,  Waveguide  coupers).  ("Coa> 
cables  Waveguides).  ("Waveguides,  Cos 
cables).  Ultrahigh  frequency,  Standing 
ratios,  Horn  antennas.  Antenna  feeds, 
pedance  matching,  .:i  i.c  tr  ic  a  1  impedance 
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AD-415  388     Div.   8 
(TISTP/FEM)   OTS  price  $4.60 


Microwave  Reieerch  Inst. 
Brooklyn.  S.  Y. 
RADIATION  FROM  A  DIPOLE  IN 
EOUS.  ANISOTROPIC  PLASMA, 
by  E.  Arbel  and  L.  B.  Felsen 
Research  rept.  PIBriRI107C  62 
Coatract  AF19  6O4  4143.  ProJ 


Polytechnic  In 

AN  INFINITE. 

25  Sep  62 


5635 


Unclassified 


Task 
repo 


Detcriptorit  ("Dipole  antennas.  Elect- 
fields;,  (•Plasaa  medium,  E 1 ec t roaa gnei 
fields;.  Antenna  radiation  patterns,  Kt 
tors.  Diffraction.  Propagation.  Magneti 
fields.  Electric  currents.  Oscillation 
Fourier  analysis,  Bessel  functions  Int 
Refractive  index. 


A  previously  derived  solution  is  speciali 
to  the  study  of  the  radiation  field  due 
electric  current  dipole  in  an  infinitely 
ed,  homogeneous  anisotropic  plasaa.   The 
totic  field  solution  is  interpreted  in  te 
of  rays  along  which  energy  propagates  fro 
source  to  the  observation  point.   The  nu 
contributing  rays,  varying  froa  zero  to 
depends  on  the  constitutive  parameters  an 
determined  by  the  refractive  index  curves 
the  aediua.   Special  attention  is  given  t 
transition  phenoaena  associated  with  refr 
index  curves  which  have  points  of  inflect 
unbounded  branches.   A  set  of  representat 
radiation  patterns  has  been  calculated. 
AU-4T;  ..1..     Div.   8 
'TISTM/ODN)   OTS  price  ^^'^.5(> 


Georgia  Inst,  of  Tech 

Station,  Atlanta. 

AGING    CHARACTEIJISTICS   OF    QirAKTZ   CCYSTAl 

RESONATORS. 

»inal    technical    rep*..,    15   » eb    M -1  S   »eb    ( 

by    K.    n.    Ilelser    and    W.    It.    Hicklin.       1 

'  '^  'p.  Itept .  no.  f 


Engineering  Exper  sent 


»eli  t3. 
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Contract  DA36  039sc874n7,  Proj.  A552,  Task 

Unclassified  report 

Descriptors:   ("Quartz  resonators.  Aging 
(Materials)).  (•Crystals.  Quartz  resonators). 
Manufacturing  aethods.  X-ray  diffraction 
analysis,  Test  equipnent,  Crystal  ovens 
Bonding,  Plating.  Electrodes,  A  1 urai num. ' Go  1 d 
Gamma  rays.  Neutron  beans.  X-ray  photographv 
Data.  Degasification,  Radiation  damage. 
Electrical  properties.  Frequency,  Stability. 

Over  three  hundred  AT-cul  quartz  resonators  of 
T^  Mc  fundanental  frequency  were  netlculously 
fabricated,  stored  at  85  C  and  measured  for 
frequency  stability  in  the  fundamental,  third  and 
fifth  modes  over  periods  of  *  to  I-,  months.   Con- 
trolled variables  introduced  were  types  of  quartz 
plating  metal,  bonding  cement,  and  mounting  en-   * 
velope.   Accuracy  of  measurements  was  a  few  parts 
in  T^  to  the  9th  power.   Observations  made  pre- 
viously with  regard  to  nging  being  greater  and 
more  erratic  at  the  fundanental  than  at  the  over- 
tone modes  were  confirmed.   The  better  units 
coated  with  single  layer  electrodes  of  aluminum 
or  gold  changed  frequency  <.3  parts  in  U  to  the 
8th  power  per  month  and  those  coated  with  bimetal 
layers  of  Al  +  Au  changed  only  slightly  more. 
Resonators  plated  with  Al  t-  Al  exhibited  changes 
several  times  greater.   Hilayer  electrodes  of 
ail  types,  in  general,  induced  greater  frequency 
changes  than  single  layer  electrodes  and  greater 
susceptibility  to  frequency  shifts  due  to  in- 
advertent temperature  cycling  (oven  failure  and 
oven  opening}.   (Author) 


AD-415  438 
(TISTE/OHD) 


Div.   8,  30 
OTS  pr«ce  $3.60 


Sperry  Rand  Corp. , 


Heaington  Rand  Univac  Div. 

Philadelphia.  Pa. 

RESEARCH  ON  LOW-POWER  MAGNETIC-FILM  MEMORIES. 

Interia  engineering  rept.  no.  1,  I4  May-14  Aug  63 

by  T.  J.  Matcovich.  14  Aug  63,  25p.  BPSN  no 

3  6779  4159  05 

Contract  AF33  657  11199 

Unclassified  report 

Descriptors:   ("Thin  filas  (Storage  devices) 
Microminiaturization  (Electronics)).  ("Coapuier 
storage  devices.  Computer  logic] .  (•Molecular 
electronics.  Timing  circuits;.  Amplifiers, 
Vapor  plating.  Fixed  resistors.  Circuits   Ca- 
pacitors, Magnetic  materials.  Design,  Meiory. 

The  objective  it  to  deaonitrate  the  feasibility 
of  fabricating  ai croai niaiur ized  evaporated  cir- 
cuitry for  use  with  the  low-power  magnetic-film 
memory  elements.   The  layout  of  a  ':4-word.  24- 
bii-per-word  memory  system,  complete  with'address 
registers  and  timing  circuits,  was  completed. 
This  layout  is  used  to  ensure  the  compatibility 
of  individual  circuit  designs  with  the  system 
A  word  driver,  two  bit  drivers,  and  a  sense 
amplifier  have  been  designed  and  breadboard 
models,  have  been  constructed  and  tested.   Word 
drivers  have  been  evaporated  and  a  driver  has 
been  used  to  operate  bits  on  a  4-by-4  memory 
array.   Bit  drivers  have  been  evaporated  but  not 
tested.   The  physical  layout  of  the  sense  ampli- 
fier IS  being  designed.   Techniques  for  the 
preparation  of  evaporated  resistors  have  been 
improved  to  the  extent  that  resistance  tolerance 
IS  now  «1>  percent.   Large  memory  arrays  of  04 
words,  24  bits  per  word  have  also, been  success- 
fully evaporated.   Disturb  tests  fave  been  per- 
formed on  individual  bits.   The  di s t urb-cu rren I 
margin  on  good  filas  is  about  100  percent   even 
afte-r  1  l.  to  the  4th  disturb  pulses  are  applied 
^Author)  '^'^ 
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Division  9  -  FLUID  MECHANICS 
9.    FLUID  MECHANICS 


(tisti/bih; 


Di».   9 
OTS  price  $1  .10 


Foreiga  Tech.  Oi«.,  Air  Force  Systeas  Coaaiad, 
Nr igkt-Pattersoa  Air  Force  Base.  Ohio. 
VIBBATIONS  AND  STABILITY  OF  A  RIBBED  CYLINDRI- 
CAL SHtLL  IN  A  KLOK  OF  COMPRESSIBLE  LIQUID 
by  B.  ■.  Bablik.  27  Jvae  63.  6p. 
FTD  TT63  6^7  Uaclassified  report 

Tr«a«.  frea  Oopovidi  AN  UKR  ISR.  no.  2.  pp.  178- 
183.  1963. 

Ocscriptortt   (•Stiffcaed  cyliadert.  Stabil- 
ity). (•Structural  shells.  Coapressible 
flew).  Vibratioas.  Elasticity,  Equatloas. 
Naaerical  aaalysis. 


AO-^U  236 
(TISTA/VGW) 


Di».   9.  1,  30 
OTS  price  $10.10 


Nichita  V.    School  of  Enyineeriag.  Kaas 
TABULATED  PRESSURE  DATA  FOR  A  SERIES  OF  CIRCULAR 
ANNULAR  JET  GROUND  EFFECT  MACHINE  MODELS. 
Jaae  62,  1».  Eagiaeeriag  rept.  ao.  352  8 
Coatract  N0NR201  3 

Uaclassified  report 

Descriptors:   (•Greaad  effect  aachines.  Model 
tests).  Tables.  Experiaental  data,  Annular 
aexales.  Aerodyaaaic  slots.  Pressure.  Aagle 
of  attack. 

This  TOluae'  is  one  of  six,  preseating  tabulated 
pressure  data  for  a  series  of  circular,  aanular 
Jet  ground  effect  aachine  aodels.   The  pressures 
listed  are  the  differential  above  aad  below 
ataospheric  in  pounds  per  sq.  ft.   A  headiag  on 
top  of  each  page  identifies  the  test  point  pre- 
seated  and  provides  auxiliary  inforaation  which 
■ay  be  useful  in  interpreting  the  coluanar  data. 
(Author) 


AD-^U  393     DIv.   9.  1 
(TISTVGEC)  OTS  price  $19.75 

VtehitaU..  School  of  Engineering,  Kans. 

T4BILUED  FORCE  AND  MOMENT  DATA  FOR  A  SERIES  OF 

CIRCLLAR,  ANNLLAR  JET  GROUND  EFFECT  MACHINE 

MODELS, 

by  Claude  A.  Folti.   Feb  62.  1v.  Engineering 

rept.  no.  352  7 

Contract  NONR201  03 

Uaclassified  report 

Descriptors:   (•Ground  effect  aachine,  Prei- 
sare).  Annular  nozzles,  Mind  tunnel  aodels, 
Medel  tests,  Aerodynaaic  characteristics, 
Experiaental  data.  Design,  Moaentt. 

Mind  tunnel  were  conducted  on  9  circular,  annular 
Jet,  ground  effect  aachine  aodels.   The  effects 
of  slot  width,  convergence  angle  o!    the  jet  and 
operating  height  on  the  dynaalc  perforaance  of 
this  type  of  vehicle  were  inspected.   Slot  thick- 
ness to  aodel  diaaeter  ratios  of  1,  5,  and  lojt 
were  tested  utilizina  convergence  angles  of  0, 
30  aad  60  degrees.   (Author) 


AD-^K  466     Div.   9 
(TISTM/BRM^  OTS  price  $7.60 

Geaeral  Oyaaalcs  Coavair,  San  Diego,  Calif. 
EXPERIMENTAL  INVESTIGATION  OF  SUPERCAVITATING 
HYDROFOIL  FLUTTER  PHENOMENA, 
by  Robert  C.  Peller  aad  Loais  H.  Figueroa. 


*"g  63.  74p.  Rept.  no.  GDC63  132A 
Contract  N0bs86810,  ProJ .  SF013  02  01,  Task 

Unclassified  report 


1719 


Descriptors:   ('Hydrofoils,  Flutter),  ("Fluid 
flow.  Hydrofoil).  Hydr odynaaic s ,  Elasticity. 
Cavitation,  Model  tests.  Vibration,  Resonance, 
Experiaental  data.  Test  facilities. 

Tests  were  aade  to  obtain  the  experiaental 
flutter  characteristics  of  a  supercavi tat ing 
hydrofoil  with  a  control  surface.   No  atteapt  is 
aade  to  fix  a  theory  to  the  data;  rather,  the 
data  are  presented  Just  as  obtained.   In'general, 
the  foil  responses  obtained  resulted  in  two 
flutter  speeds  per  configuration.   Each  flutter 
condition  was  a  1 iai ted-aapl i tude  sinusoidal 
oscillation.   The  control  surface  participated 
in  each  flutter  aode  and  torsion  was  present  in 
the  flatter  aode  at  40  fps.   Very  little  bending 
was  noted  in  any  super cavi tat i ng  flutter  aode. 
The  speed  aay  be  increased  to  speeds  above  the 
flutter  speed  with  increasing  stability;  however, 
prolonged  running  at  the  flutter  speed  aay  re- 
sult in  fatigue  failure  or  difficulties  affecting 
passenger  coafort.   (Author) 


AD-^U  468 
(TISTP/JP) 


Div.   9.  22 
OTS  price  $2.60 


of  Eaginecring  Research,  U.  of  Calif. 


Institute 

Berkeley. 

THE  METHOD  OF  NEAR  CHARACTERISTICS  FOR  UNSTEADY 

FLOII  PROBLEMS  IN  TMO  SPACE  VARIABLES. 

by  Maurice  Holt.  June  63.  18p.  Report  AS63  2 

Coatract  Near  22279 

Uaclassified  report 

Descriptors:   ("Shock  waves.  Underwater), 
f •Haderwater  explosions,  Matheaatical  aodels). 
Partial  differential  equations.  Fluid  flow, 
Transforaations  ( Ma t heaa t i c s)   Difference  equa- 
tions. Charges  (Explosive)   Nuclear  explosions, 
Reflection,  Matrix  algebra,  Detonatioa  waves 
Explosion  bubbles. 

Sauer'i  new  approach  to  hyperbolic  probleas  ia- 
volving  aore  than  two  independent  variables  is 
discussed  and  applied  to  underwater  shock  wave 
probleas.   In  the  case  of  plane,  unsteady  prob- 
leas depending  on  tiae  t  aad  Cartesian  coordi- 
nates x.y  the  charactristic  lines  of  the  govern- 
ing equatioas  in  the  x. t  plane  are  found  and  a 
finite  difference  scheae  based  on  these  lines  and 
lines  parallel  to  the  y  axis  is  developed.   In 
this  way  a  two  diaensioaal  unsteady  problea  is 
solved  as  a  sequence  of  one  diaensional  probleas 
in  planes  y  »  constant.   This  scheae  is  auch 
stapler  thaa  earlier  scheaes  based  oa  bicharac- 
teristics.   (Auther) 


AD-iU  555     Div.   9 
(TISTP/MFA)  OTS  price  $i.60 

Boeing  Scientific  Research  Labs..  Seattle   Nash. 
SLENDER.  AXISYMMETRIC  PONER  BODIES  HAVING 
MINIMUM  ZERO-LIFT  DRAG  IN  HYPERSONIC  FLOM. 
by  .Arthur  H.  Lusty  Jr.   July  63.  25p.  D1  82  0275; 
Flight  sciences  lab.  technical  rept.  no.  77 

Unclassified  report 

Also  available  froa  the  Author. 

Descriptors:   (•Bodies  of  revolution.  Drag). 
(•Hypersonic  flow.  Theory).  Pressure. 
Friction.  Functions,  Det e rai nan t s .  Optiaiza- 
tion.  Axially  syaaetric  flew. 

The  problea  of  finding  the  slender  power  body  of 
revolution  having  ainiaua  zero-lift  drag  in 
hypersonic  flow  is  solved  by  direct  aethods. 
A  constant  friction  coefficient  is  assuaed. 


and  both  the  Newtonian  iapace  law  an 
N?wton-Buseaann  law  are  eaployed  to 
the  distribution  of  pressure  coeffic 
the  body.  A  generalized  optiaua  con 
found  in  deterai nant al  fora  under  th 
that  any  two  arbitrary  functions  of 
the  length,  the  wetted  area,  the  vol 
the  exponent  of  the  power  body  are  p 
After  these  constraints  are  specifie 
particular  probleas  are  solved;  it  i 
that,  in  all  cases  where  the  wetted 
prescribed,  the  shape  of  the  optiaua 
is  strongly  dependent  on  the  frictio 
It  is  found  that  the  drag  of  the  opt 
body  approxiaates  closely  that  of  th 
solution  body  only  in  the  cases  wher 
is  one  of  the  prescribed  quantities. 
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AD-4U  567     Div,   9 
(TISTP/MH)   OTS  price  $6.60 

Arnold  Engineering  Developaent  Center, 
Air  Force  Station,  Tenn. 
PRESSURE  DISTRIBUTION  AND  FLOM  VISUALI 
TESTS  OF  A  1.5  ELLIPTIC  CONE  AT  MACH  10 
by  R.  L.  Palko  and  A.  D.  Ray.  Aug  63 
Contract  AF40  600  1000  ARO  ProJ,  VCG330 
Task  136607 
AEDC  TDR63  163 

Unclassified  report 

Descriptors:   (•Conical  bodies,  HyperHonic 
flow),  Load  distribution.  Mind  tunnel 
Angle  of  attack. 

Results  are  presented  for  tests  conduct 
1.5  elliptic  cone  to  deteraine  the  pres 
distribution,  flow  streaalines,  and  sho 
shape  at  high  angles  of  attack.  The  te 
perforaed  at  a  Mach  nuaber  of  10  and  a 
streaa  unit  Reynolds  nuaber  of  1.6  x  10 
6th  power  per  foot.  The  angle-of-at t ac 
was  froa  C  to  6C  deg.  The  aodel  was  or 
both  with  the  aajor  and  the  ainor  axis 
ellipse  located  in  the  pitch  plane.   (A 


AD-iU  637 
TISTP/JP) 


Div,   9 
OTS  price  $5.60  * 


Naval  Ordnance  Lab.,  White  Oak.  Md. 
ON  THE  ORIGIN  OF  SHOCKWAVES  FROM  SPHERICUL 
CONDENSED  EXPLOSIONS  IN  AIR  -  PART  1.  RESULTS 
OF  PHOTOGRAPHIC  OBSERVATIONS  OF  PENTOLItQ  HEMI- 
SPHERES AT  AMBIENT  CONDITIONS, 
by  L.  Rudlin.  Aug  63.  1v. 
NOLTR  62  182;  DASA  13t.C   Unclassified  reUort 


Descriptors:  ('Shock  waves.  Explosion 
;*Detonation  waves,  Photographic  analy 
Pentolite,  Explosive  aaterials,  Detona 
Spheres,  Air. 


OS 


P  '< 


The  phenoaena  occurring  during  the  expl 
pentolite  heaispheres  are  observed  using 
Becknan-Nhi t ley  caaera  operated  at  C.5-u 
second  intervals.   Because  of  the  heais 
shape,  the  detonation  wave  aay  be  follow 
through  the  explosive  and  the  resulting 
followed  through  the  air  (for  two  charge 
The  observations  indicate  that  the  airsh 
formed  outside  the  explosive  results  fro 
transnission  of  the  detonation  shockfron 
the  air.   The  airshock  velocity  appears 
■ain  constant,  at  the  det onat i on-vel oci t 
of  773C  a/sec,  for  several  nicroseconds 
decaying  in  the  usual  airshock  fashion, 
parisons  of  the  hemispherical  results  ar 
■•de  with  previously  unpublished  spheric 
suits  froa  Naval  Ordnance  Laboratory  ( NOl 
periaents  and  froa  earlier  aeasureaen ts. 
are  several  discrepancies  among  these  th 
of  data  revealed  by  the  comparison  but 
resolved.   (Author) 
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FLUID  MECHANICS  -  Division  9 


AD-414  681 
(TISTA/VGM) 


Div.   9.  15 
OTS  price  $4.60 


Rand  Corp.,  Santa  Monica,  Calif. 

SIMILAR  SOLUTIONS  OF  THE  LAMINAR  BOUNDARY-LAYER 

EQUATIONS  WITH  VARIABLE  FLUID  PROPERTIES. 

by  Joseph  F.  Gross  and  C.  Forbes  Dewey.  Jr, 

Aug  63.  31p.  Meao.  no.  RM3792  PR 

Contract  AF49  638  700 

Unclassified  report 

Descriptors:   ("Laainar  boundary  layer.  Mathe- 
aatical analysis).  (•Hypersonic  flow.  Laminar 
boundary  layer).  Nuaerical  analysis.  Partial 
differential  equations.  Differential  equations, 
Teaperature,  Heat  transfer.  Viscosity.  Enthalpy 
Pressure,  Stagaatioa  point,  Shear  stresses. 

Certain  nuaerical  solutions  to  the  laaiaar  bound- 
ary-layer siailarity  equations  are  presented 
which  illustrate  the  effects  of  Prandtl  nuaber, 
viscosity-teaperature  variation,  mass  transfer, 
wall  teaperature,  pressure  gradient,  and  hyper- 
sonic parameter  sigaa  on  the  structure  of  the 
boundary  layer  and  the  derivatives  of  velocity 
(shear  force)  and  total  enthalpy  at  the  wall. 
The  results  show  that  the  common  boundary-layer 
simplifications  (such  as  Prandtl  number  '•  1,  vis- 
cosity proportional  to  temperature,  zero  pressure 
gradient)  often  lead  to  nuaerical  errors  of  20  te 
50  per  cent  in  the  predicted  heat  transfer,  skin 
friction,  and  displaceaent  thickness.   The  shear 
and  enthalpy  gradient  are  shown  to  depend  on  the 
fora  of  the  viscosity-teaperature  relation,  the 
Prandtl  number,  and  the  hypersonic  parameter  sig- 
aa.  Results  for  high  surface  aass-i nject i on  r 
rates  at  the  stagnation  point  indicate  that  the 
shear  at  the  wall  does  not  vanish  as  in  the  case 
of  a  flat  plate.   (Author) 


(tistp/m»a; 


Div.   Q,  12 
OTS  price  81  .ir 


Brown  Engineering  Co.,  Huntsville,  Ala. 
THE  CALCULATION  Ot    THE  l-LOW  PROPERTIES  AND 
STANDOr>  DISTANCE  Ot     A  VEHICLE  BASED  ON  AN 
IDEAL  GAS  KITH  VARIABLE  SPECIr IC  HEATS  AND 
REDUCED  PRESSURES, 

by  V.  L.  Reed.  8  Aug  r2,  ip.  TN  R8 
Contract  DA01  009ORD1C19 

Unclassified  report 

Descriptors:   (•Corapressibl e  flow.  Gases), 
(•Shock  waves.  Analysis",  Progranining 
(Coaputers).  Temperature,  Pressure,  Density. 
Specific  heat.  Stagnation  point.  Spacecraft. 

The  prograa  calculates  teaperature,  pressure, 
density  ratio,  reduced  pressure,  collision 
frequency,  and  standoff  distance  based  on  an 
ideal  gas  solution  of  the  adiabatic  steady 
flow  compressible  relations.  (Author) 


AD-4U  998      Div.   9 
;T1STM.BRM)  OTS  price  $1.60 

Institute  of  Engineering  Research,  U.  of  Calif., 

Berkeley. 

SUPPLEMENTARY  CYLINDER  DRAG  DATA  FOH  TRANSITION 

FLOW  CONDITIONS, 

by  G.  J.  Maslach.  1  July  o3,  op.  Ilept.  no.  AS63  3 

Contract  Nonr2224; 

Unclassified  report 

Descriptors:   (•Cylindrical  bodies.  Drag), 
(•Drag,  Cylindrical  bodies).  Model  tests. 
Rods,  Gas  flow.  Supersonic  flow,  Experiaental 
data. 

The  experiaental  results  indicate  a  smooth  tran- 
iJtion  from  continuum  drag  coefficient  values  to 
predicted  free  molecular  flow  drag  coefficients. 
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Division  9  -  FLUID  MECHANICS 

Noraal i zat ion  of  the  Measured  drag  values  reveals 
a  aarked  Hach  nuiaber  dependency.   Future  experi- 
■eatal  prograa:*  are  indicated,  including  extension 
to  higher  and  lower  Mach  nuabers,  and  a  detailed 
pressure  survey  of  the  entire  cylinder  surface. 
(Author; 


AD-^15  104 
(TISTB/TCCJ 


Div.   9 
OTS  price  11 


10 


Yeshiva  V. ,    Ne«  York. 

INTEGRAL  EQLATIONS  AND  INEQUALITIES  IN  THE  THEORY 

Of  FLUIDS. 

by  J.  L.  Lcbowitz  and  J.  K.  Percas.   1962,  2p. 

Gr«»t  62  6^ 

AFOSR  5052  Unclassified  report 

0«fcrlpt*rt:   ("Flaids,  Theory;.  (•Integral 
e^aatieas.  Flaids;.  Oistribatiea  theory. 
Functions.  Theraody aaaics . 


AD-415  UO 
(T1ST»/TCG) 


Div.   9 
OTS  price  $1 


10 


Foreign  Tech.  Div.,  Air  Force  Systeas  Coaaand, 

Mrigkt-Patterson  Air  Force  Base,  Ohio. 

METHOD  OF  CONSIDERING  RELAXATION  IN  THE  PROBLEM 

OF  DIRECTING  A  FLON  AROUND  A  CONE, 

by  V.  N.  Arkhipov  and  K.  S.  Khoroshko. 

22  July  63.  6p. 

FTO  TT63  655  Unclassified  report 


froa  Zhurnal  Prikladnoy  Mekhaniki  i 

......  ..,_..,   ,^^   ^^      121-124.  1962. 


Traas 

Tekhaicheskoy  Fixiki. 


Descriptors:   ("Conical  bodies.  Relaxation 
tiae),  ('Supersonic  flow,  Conical  bodies), 
Theraodynaaics,  Cheaical  equilibriua.  Partial 
differential  equations.  Gases,  Mixtures. 


AD-415  176      D 
(TISTP/JP;  OTS  p 


Div. 
rice 


9 
13.60 


Boeing  Scientific  Research  Labs.,  Seattle,  Mash. 
SLENDER,  TWO-DIMENSIONAL  POMER  BODIES  HAVING 
MINIMUM  ZERO-LIFT  DRAG  IN  HYPERSONIC  FLOM, 
by  Gary  H.  Saaris.  July  63,  1v.  TR76;  DI82  027^ 

Unclassified  report 

Also  available  froa  the  author. 

Descriptors:   ("Slender  bodies.  Hypersonic 
characteristics].  Lift,  Drag.  Hypersonic  flow. 
Boaadary  layer.  Separation,  Thickness. 
Moaeats,  Function. 


The  problea  of  findin 
tiio-di  aensioaa  1  body 
drag  is  solved  by  dir 
friction  coefficient 
Newtonian  iapact  law 
law  are  eaployed  to  p 
of  pressure  coefficie 
class  of  power  bodies 
condition  is  found  in 
the  assuaption  that  a 
thickness,  the  length 
the  aoaent  of  inertia 
scribed.  After  these 
explicitly,  particula 
found  that  the  exjone 
body  is  independent  o 
if  the  1  ength  is  give 
length  is  free.  Fina 
report  are  coapared  w 
tions  of  Kefs.  1  and 
law  and  for  the  range 
paraaeter  for  which  t 
iacludes  only  a  singl 


g  the  slender,  syaaetric. 
having  ainiaua  zero-lift 
ect  aethods.   A  constant 
is  assuaed.  and  both  the 
and  the  Newton-Buseaa nn 
rovide  the  distribution 
nts  over  the  body.   For  the 
.  a  generalized  optiaua 

a  deterainanta 1  fora  under 
ny  two  functions  of  the 
the  enclosed  area,  and 

of  the  contour  are  pre- 

constraints  are  specified 
r  probleas  are  solved;  it  is 
nt  of  the  optiaua  power 
f  the  friction  coefficient 
n  and  depends  on  it  is  the 
lly,  the  solutions  of  this 
ith  the  variation,-]  1  solu- 
2  for  the  Newtonian  impact 

of  values  of  the  friction 
he  variational  solution 
e  subarc.  (Author/ 


AD-415  197      Div.   9.  25 
(TISTM/TCG)  OTS  price  $1.10 

Ministry  of  Aviation  (Gt.  Brit.). 
INVESTIGATION  OF  THE  HYDRO-DYNAMIC  PROCESSES  IN 
THE  PSEUDO-COMBLSTIBLE  LAYER  OF  SOLID  PARTICLES 
UNDER  HIGH  PRESSURE  ( I s s 1 edo va n i e  Gidrodinaai- 
cheskikh  Protsessov  v  Psevdoozh i zhennoa  sloe 
Tverd'ykh  Chastits  pod  Vvsokia  Davleniem  . 
by  0.  S   fhekhov.  V.  N.  Anokhin,  B.  \.  Shekun, 
and  R.  Z      Khiterer.  July  63.  "^P- 
MOA'TIL  Trans,  no.  T5352    Unclassified  report 


Trans,  froa  Khia.  Proa.  USSR, 


pp.  48-50,  1961, 


Descriptors:   ( •Hydrodynaaics .  Solids; 
(•Solids.  Ceabustien,,  (•Gases.  Co  ' 
Particles.  Carbon.  Mixtures,  A 
High-pressure  research. 


bust  ion.  , 
lonia.  Liquids. 


AD-415  369     Div.   9 
(TISTP.'JP)  OTS  price  $1 


60 


Naval  Ordnance  Lab.,  Nhite  Oak.  Md. 

A  PROPOSAL  FOR  THE  STUDY  OF  COLLISIONAL  PROCESSES 

LEADING  TO  ELECTRONIC  EXCITATION  7f\D  IONIZATION 

BEHIND  SHOCKMAVES. 

by  Ernst  H.  Kinkier.   Sep  63,  Up.  NOLTR63  33; 

Ballistics  research  rept.  93 

Unclassified  report 

Descriptors:   ('Shock  waves.  Makes;.  (•Gas 
ionization.  Shock  waves,.  ('Research  prograa 
adaini stra t ion .  Shock  waves,.  Excitation, 
Ionization,  Scattering,  Reentry  vehicles. 

It  is  proposed  to  utilize  alkali  aetal  vapors 
to  study  the  fundamental  collisional  processes 
leading  to  ionization  and  electronic  excitation 
in  gases  behind  strong  Shockwaves.   The 
advantages  which  result  froa  the  substitution 
of  alkali  aetal  vapors  for  ordinary  gases  are 
presented  and  a  suitable  arc-heated  test 
facility  is  described.   (Author 


AD- 41:  409 
(TISTP/ JP; 


Div.   9 
OTS  price  tS.IO 


Aerospace  Corp.,  Los  Angeles,  Calif. 

A  REFLECTION  METHOD  FOR  THE  CALCULATION  OF 

THE  SUBSONIC  FLOW  REGION  ASSOCIATED  WITH  SMALL 

ANGLE  OF  ATTACK  BLUNTED  AXISYMMETHIC  BODIES  FOR 

M  INFINITY  »  1, 

by  C.  R.  Ortloff.  30  July  63.  79p.  Rept.  no. 

TDR169  3230  11TB3 

Contract  AF04  695  169 

SSO  TDRt3  156  Unclassified  report 

Descriptors:   ('Subsonic  flow,  Natheaatical 
aodels;,  ;«Blunt  bodies.  Subsonic  flow  ,  Angle 
of  attack.  Matrix  algebra.  Reflection.  Partial 
differential  equations.  Supersonic  flow.  Bodies 
of  revolution.  Trans fornat i ons   Matheaatics  . 

Inviscid  flow  about  a  blunted  axisyaaetric  nose 
at  a  snail  angle  of  attack  is  treated  by  the 
siaplified  reflection  principle  of  r.arabedian, 
in  order  to  transfora  the  governing  equations  to 
a  synnetric-hyperbol ic  systea.   A  stable  finite 
difference  scheae  is  given  (and  truncation  errors 
presented^  whereby  a  Cauchy  problem  in  the  trans- 
formed space  is  derived  for  the  inverse  problem 
considered.   In  the  transformed,  higher  dimen- 
sional space,  body  and  shock  are  given  as 
constant  valued  coordinates,  which  considerably 
simplifies  subsequent  numerical  and  theoretical 
considerations.  A  section  on  Friedrichs'  symmet- 
ric positive  operators  is  included  to  illustrate 
the  application  of  the  method  to  the  problem 
cons  idered.    Author. 


40 


GRO 


UND 


AD-415  448    Div.   9.  27 
(TISTM/BRW)   OTS  price  $5.60 


Polytechnic  Inst,  of  Brooklyn,  N.  Y. 

TRANSPIRATION  COOLING  OF  A  TURBULENT  BO 

LAYKR  IN  AN  AXISSYMMliTRIC  NOZZLt, 

by  Joseph  Librizzi  and  Robert  J.  Cresci 

49p. 

Contract  AF33  6I6  7661.  Proj.  7064,  Tas 

ARL  63  103  Unclassified  repo 

Descriptors:  ('Rocket  aotor  nozzles, 
cooling).  (•Turbulent  boundary  layer, 
transfer).  Coolants,  lajcetioa.  Nuaer 
analysis,  Test  aethods.  Turbulence,  G 

An  experiaental  i nvest igat i oa  was  aade 
downstreaa  influence  of  aass  traasfer  e 
exisyaaetric  nozzle  in  tarbalent  flow, 
coolant  gases  (heliua  and  nitrogen)  wer 
at  various  rates  through  a  porous  regio 
of  the  throat  of  the  nozzle.   The  exper 
heat  transfer  to  the  nozzle  surface  is 
as  a  function  of  the  aass  transfer  for 
stations  along  the  iaperaeable  region  o 
nozzle.   An  approxiaate  aethod  for  predi 
the  influence  of  the  aass  injection  on 
transfer  was  developed.   This  aethod  ag 
reasonably  well  with  the  experiaental  d 
stations  sufficiently  downstreaa  of  the 
region.   (Author) 
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10.    FUELS  AND  COMBUSTION 


AD-414   467 
(TISTM/REB) 


Div.       10,    17 
OTS    price   $8.60 


la. 


Phillips  Petroleua  Co..  Bartlesville   Ok 
GAS  TURBINE  AND  JET  ENGINE  FUELS. 
Saaaary  rept.  1  Apr  62-31  Mar  63, 
by  W.  L.  Streets  and  R.  M.  Schiraer.  Nar 
Research  Division  Report  3529  63R 
Coatract  N60(j  19  58219 

Unclassified  repekjt 


a>t 


Descriptors:   (•Gas  tarblaes.  Fuels), 
eagiae  fuels.  Corrosion).  ('Inlet  gaidje 
Corrosion;,  Sulfur,  Coabustion,  Test 
Sea  water.  Exhaust  gases.  Turbojet  eng 

The  priaary  effort  has  been  cvaluatiea  o 
effects  of  fuel  sulfur  and  ingested  sea 
hot  gas  corrosion  of  turbine  inlet  guide 
using  speciaens  fabricated  froa  five  typ 
current-generation  alloys  includiag  Udi 
WaspaUoy.  Rene  41.  Hastelloy  R-235  and 
Alloy  25.   A  second  project  consisted  of 
of  test  aethods  for  evaluatiag  the  burni 
quality  of  Jet  fuels.   Twelve-hour  durat 
were  conducted  with  the  Phillips  2-Iach 
Coabustor  operated  at  a  pressure  of  12  a 
200CF  exhaust  gas  teaperature  showed  tha 
guide  vane  aetal  loss  is  approxiaa tely  a 
function  of  tiae;  (2;  a  fuel  sulfur  eont 
1.01  had  no  detriaeatal  effect  on  the  ra 
■etal  loss;  (3/  only  Haynes  Alloy  25  exh 
significantly  aore  loss  in  tensile  stren 
sulfur  than  without;  (4,  all  alloys  suff 
aarked  losses  in  ductility,  though  no  su 
effect  was  indicated;  (5,  phot oai crograp 
suggested  predoai na n t I y  i n tergra nula r  at 
which  was  not  increased  b^  the  addition 
fur  to  the  fuel.   (Author; 
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FUELS  AND  COMBUSTION 
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AD-414    650 
(TISTM/TLG) 


Div.       10 
OTS    price  $15.50 


Aerospace   Corp.,    Los    Angeles.    Calif. 

THE    AEROSPACE    CORPORATION    COMPUTER    PROGRAMS    FOR 

THE    SOLUTION    OF    MULTIELEMENT    CHENUAL    EQUILIBRIA 

VOLUME    II.    CHEMICAL    PROGRAM    DESCRIPTION 

by    H.    J.    Vale.    17   July    63.    221p.    Rept.    no      TDR69 

2240  51TR  2 

Contracts  AF04  695  69  and  AF04  695  169 
DC AS  TDH62  138 

Unclassified  report 

Descriptors:   ('Thermodynamics.  Mathematical 
analysis).  (•Chemical  equilibrium,  Programaing 
(Coaputers)} ,  ('Rocket  motors.  Chemical  equili- 
briua). (•Flaaes.  Cheaical  equilibriua).  Com- 
bastion.  Teaperature.  Pressure.  Ionization 

A  system  of  prograas  was  developed  to  compute 
complex  chemical  equilibria.   These  programs  use 
a  general  numerical  and  analytical  approach  and 
accept  a  very  flexible  problem  formulation   The 
computation  capabilities  of  this  system  include 
rocket  engine  performance,  flame  composition 
and  teaperature  determination.  Mollier  diagram 
production,  and  equilibria  solution  for  any  pre- 
scribed regiae  of  pressure  and  temperature 
Ionic  species  are  considered  where  requested  and 
when  available.   (Author) 


AD-415  380     Div.   10.  1 
(TISTM/TCG)  OTS  price  $3.60 

Naval  Weapons  Evaluation  Facility.  Albuquerque 
N.  Mex.  H    H   . 

A  STUDY  OF  THE  TEMPERATURE  DISTRIBUTION  WITHIN 

AIRCRAFT-FUEL  FIRES, 

by  Williaa  Gordon  und  Robert  D.  McMillan. 

1  Aug  63.  30p. 

NAVWtPS  Rept.  8277      Unclassified  report 

Descriptors:   ("Jet  engine  fuels.  Fires). 
(Gasoline,  Fires),  (•Fires,  Jet  engine  fuels), 
Teaperature.  Distribution,  Coabustion,  Flames, 
Tiae.  Burning  rate.  Aircraft. 

A  relatively  siaple  picture  of  the  teaperature 
distribution  within  1 0C/130-octa ne  aviation 
gasoline  and  JP-4  aviation  fuel  fires  is  pre- 
sented.  JP-4  aviation  fuel  burns  with  a 
slightly  hotter  flaae  teaperature  than  10C/130- 
octane  aviation  gasoline.   The  point  of  hottest 
teaperature  within  the  fire  is  in  the  center 
between  30  and  50  in.  above  the  surface  of  the 
fuel.   The  interior  of  the  fire  is  hotter  than 
the  edges  at  all  heights  18  in.  or  greater  above 
the  fuel  surface.   At  6  in.  above  the  fuel 
surface,  the  edges  of  the  fire  are  hotter  than 
the  interior.   No  relationship  between  the 
teaperature  of  the  fire  and  the  tiae  it  has 
burned  was  found.   (Author) 


11.    GROUND  TRANSPORTATION 
EQUIPMENT 


AD-414    372  Div.       11  .    25 

(TISTP/WH)      PTS    price   $5.60 

SKF    Industries    Inc.,    Philadelphia.    Pa. 
STUDY    OF    THE    VIBRATION    CHARACTERISTICS    OF 
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Division  11  -  GROUND  TRANSPORTATION  EQUIPMENT 


BEARINGS. 

Progreit    rept.    no.    6,    1    reb-31    Nar   61 

bjr  Ulrlch  liarott    tad  Olef  Gattafiton 

1».    «ept.    ao.    AL61L0H, 

Caatract    NObt78552 

Uaclasiifiad 


Nar   61, 


report 


Daicripterit      (•Bearingi,    Vibration),    (•Vibra- 
tion,   Beariagi).    Noiia.    Airborne.    Straeturei, 
lotatien,    FraqHeacjr,    Acoaitlc    propertiai. 
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12.    GUIDED  MISSILES 

AO-AU  106     DiT.   12,  27 
(TISTA/FRL)   OIS  price  $5.60 

Read  Corp.,  Saata  Monica,  Calif. 
A  BRIEF  SURVEY  OF  TRAJECTORY,  GUIDANCE 
PULSION  ASPECTS  OF  ORBITAL  RENDEZVOUS  ' 
by  H.  B.  Schechter.  May  63,  50p.  MeHo'a 
RM3275PII  .  ^  p.   TWO  n 

Contract  ilFA9  638  700 

Unclassified  rep< 


ci  t 


Descriptors:   (•HendezTous  spacecraft, 
trajectories),  RendezTOus  trajectories 
ity.  Trajectories,  Launching.  Flight 
Periling  orbit  trajectories,  latercep 
bilites.  Thrust,  Guidance. 
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AD-^U    132  Di».       12 

(TISTA/FRL)         OTS    price  fl. 10 

Foreign   Tech.    Div..    Air    Force   Systea;   CoAtiand, 

hright-Patterson    Air    Force    Base,    Ohio 

THIS    IS    HON    IT    ALL   BEGAN. 

by    I.    Merkulov.    1?   July   63,    9p. 

FTD   TT63    612  Unclassified    repo 


Trans,    f  roa  Znanlye-Si  la .    no.    9,    pp.    <i-6. 

Descriptors:       ("Rocket    prepalsloa.    His 
(•Rockets.    History) . 


A    short    history   of    rockets   and    rocket    pro||tuIsiOB 
(Author)  ^' 


AD-AU    152 
(TISTP/AM) 


Div.       12,    22 
OTS    price   $1  .  10 


HagaaToxCo.,    Urbane.    111. 

SOLID-STATE   ARM    SAFE    DEVICE    (PHASE    III). 

Monthly    progress    rept.    no.    18.    1    Juae-JO   Hiae   63 

by   L.    N.    Ricketts.    5    July    63,    2p. 

Contract    DA11    022   ORD    40^8 

Uaclassified    repor 


Descriptors:       ("Araiag   devices.    Guided 
warheads) ,    Miniature   electronic    equip 
Switching    circuits.    Explosive    initiato 
Solid    state    physics.    Acceleration.    Ran 
(Distance),    Guided    aissile   fuzes. 


aeii 
r  ; 
g<'h 


The  purpose  of  this  third  phase  four-aont 
<|raa  is  to  design,  develop  and  fabricate 
least  three  ainiature  electronic  solid  $t 
•ra  safe  devices  capable  of  functioning  i 
ous  warheads  for  Aray  aissiles  under  a  wi 
range  of  en vironaen ta 1  conditions.  The  fi 
outputs  aust  activate  a  squib  at  a  presel 
■cceleration.   The  secoad  output  is  to  ha 
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GUIDED  MISSILES  -  Division  12 

solid  state  switching  circuit  which  will  provide 
an  electrical  change  of  state  after  the  aissile 
has  traveled  a  preselected  distance  froa  the 
launch  site.  (Author) 


A0-4U  163     Div.   12,  9,  30 
(TISTM/BRM)  OTS  price  $4. 60 

General  Technologies  Corp..  Alexandria.  Va. 
INSTRUMENTATION  STUDY  AND  ANALYSIS  FOR  OBSERVA- 
TION OF  RE-ENTRY  PHENOMENA, 
by  H.  M.  Childers.  July  63.  40p. 
Contract  AF29  601  5390,  ProJ.fl831,  Task  183103 
AFSMC  TDH63  58         Unclasilfied  report 

Descriptors,:   (•Reentry  vehicles,  Ataosphere 
entry;,  (•Ataosphere  entry,  Aerodyaaaic 
heating),  Teaperature,  Measureaent.  Pyroaeters 
Radioaeters,  Spectrophotoaeters.  Photographr 
Instruaentation. 


The  uses  of  pyro 
etry.  and  photog 
teaperature  of  a 
It  is  showa  that 
aethods  can  be  u 
foraation  oa  re- 
ablating.   This 
froaa  aeasureaen 
eaission  curve, 
ing  case  are  dis 
for  identifying 
entering  the  ear 
locities  was  ana 
How  photography, 
flare  re-entry  e 
establishing  the 
entry,  burn-up 
various  associat 
aight  be  overco 
(Author) 


letry,  radioaetry,  spect rop*otoa- 
raphy  for  deteraining  the 

re-entering  body  are  analyzed. 

all  but  the  first  of  these 
sed  to  obtain  teaperature  in- 
entering  objects  that  are  not 
teaperature  inforaation  is  gained 
ts  oa  the  shape  of  the  theraal 

Methods  for  handling  the  ablat- 
cussed.   The  use  of  photography 
tracer  flares  that  are  re- 
th's  ataosphere  at  high  ve- 
lyzed  aad  shown  to  be  feasible. 

in  conjunction  with  tracer 
xperiaents,  can  be  used  for 

validity  of  aatheaatical .  re- 
lodels  was  also  analyzed.   The 
ed  difficulties  and  how  they 
le  are  discussed  ia  soae  detail. 
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AD-4U    2U  Div.       12 

(TISTW/RHR)      OTS   price  U.60 

Boeing  Co.,    Seattle.    Wash. 

SITE    ACCEPTANCE    TEST    PROCEDURES    WHITEMAN    AFB 
20  May   63.    38p.    Rept.    no.    D2   9262.    V.    XIII 
Contract    AFO4   694   107 

Unclassified    report 

Descriptors:      ("Guided   aissiles    (Surface-te- 
surface).    Air   Force).    ("Guided   aissile 
coaponents.    Acceptability).    ( "Gui ded   al ssi 1 es. 
Research    prograa    adal ni st rat i on) ,    Checkout 
equipaent,    Test    equipaent.    Military   require- 
■ents.    Maintenance.    Ground    support    equipaent 
Quality   control.    Calibration,    Electronics 
equipaent.    Power    equipaent.    Test    sets.    Strategic 
weapons. 

The    purpose   of   this    docuaent    is    to    specify    the 
acceptance    test    required    for    the   checkout    of 
equipaent    asseabled    into    a   MINUTEMAN   Missile    sys- 
tea    at    Whiteaan    AFB   preparatory    to    the    eventual 
acceptance   of   the   Flights.    Squadrons    and    the 
entire  Wing.      Procedure   docuaents    required    for 
the   certification    of    Asseably    and   Checkout    test 
equipaent    as   well    as    the   docuaents    required    for 
checkout    of  OGE    and   MGE   equipaent    are   presented. 
( Author) 


AD-4U   380  Div.       12 

(TISTW/RHR)      OTS    price   $5.60 

Boeing   Co.,    Seattle.    Wash. 

FLIGHT   TEST   MISSILE   M436   MODEL    SPEC.    S-133-1007C, 


Division  12  -  GUIDED  MISSILES 

by   Carl    J.    Llib.    31    Jaljr   63,    1t.    Oocuaent    no. 
D2   10889    1.    »ol.    53. 
€•■ tract    AFOi  6^7   289 

tnelatsl fi ed   report 

Deicriptorii      (*Gh1 tfetf  ■! ssi let    (S«rface-to- 
■nrface).    Air    force)      (•Guided   alitlle  coapo- 
■  eatt.    Aceeptablli  tjr),    (  •Giil  ded   al  isl  les. 
letearch    progra*   adal al stratlon) .    Speciflca- 
tioat.    Military    reqal reaeat t.    Quality    control, 
Electroalc    eqalpacat,    Teits,    Strategic   veapona. 


AD-4U   381 
(TISTA/FtL) 


DlT.       12 
OTS   price  $2.60 


Boeing  Co.,    Seattle,    Wash. 

ACCEPTANCE    SUMMARY    BEPORT    FOR    FTM    43    EQUIPMENT 

COVERED    BY    THE   FOLLOWING    MODEL    SPECS:       S-133- 

1000-1-4,    S-133-1000-1-5,    S-133-1000-1-16.    S-133- 

1000-1-17,    S-1 33-1 000-1 -18,    S-133-1000-1-19, 

S-133-1000-1-20. 

by  Carl  J.  Leih.  31  Jaly  63,  23p.  Docuaent  no. 

D2   10889    2.    Vol.    53 

Contract    AF04  6^7   289 

Unclassified    report 

Descriptors!      (•Guided   alsslles    (Surface    to 
surface).    Guided   alsslle   coaponents),     Aral ng 
devices.    Guided   alsailes   warheads, 
Sped  ficatlons. 


AD-4U   501  01».       12 

(TISTH/RHR)    OTS   price    $1.60 

Boeing   Co.,    Seattle,    Mash. 

FLIGHT    TEST    MISSILE    ESTIMATED    MASS    DATA    (F-180) 

BOEING   COMPONENTS, 

by    P.    F.    Labes.       1    Aug    63.    18p.      Rept.    no. 

D2    U787    2 

Contract  AF04  6X7  289 

Unclassified  report 

Descriptors:   ('Guided  alsslles  (Surface  to 
surface).  Air  Force),  ('Guided  alsslle  coa- 
ponents. Height),  Instruaentat Ion ,  Data,  Re- 
search prograa  adai ni s t r at  Ion ,  Flight  testing, 
Rocket  aotors.  Strategic  weapons. 


This  docuaent 
aass  data  sua 
Hardware  in  the 
It  provides  the 
weight,  balance 


has  been  prepared  to  serve  as  a 
ary  of  the  Boeing  Responsibility 
Minuteaan  Flight  Test  Prograa. 
pertinent  Estiaated  (F-1S0) 
and  inertia  data,  as  released 


officially  by  the  Boeing  Minuteaan  Height  Group. 
Mass  data  for  Flight  Test  Missiles  443  thru  445 
and  Flight  Test  Missiles  446  thru  448  are 
presented.   (Author) 


AO-414  568     Dlv.   12,  8 
(TISTH/RHR)  OTS  price  12.60 

Boeing  Co.,  Seattle,  Mash. 

RADIO  FREQUENCY  PLAN  FOR  MINUTEMAN  GROUND 

ELECTRONIC  SYSTEM, 

by  J.  Taylor  and  L.  E.  Olson,  Jr.   19  Aug  63, 

21p.   Rept.  no.  D2  30392  1 

Contract  AF04  694  266 

Unclassified  report 

Descriptors:   (•Guided  alsslles  (Surface  to 
surface).  Electronic  equipaent),  ("Guided 
alsslle  coaponents.  Checkout  equipaent}.  Ground 
support  equipaent.  Bandwidth,  Military  require- 
■ents.  Operations  research.  Interference, 
Test  equipaent.  Strategic  weapons, 
Radlof requency. 

The  purpose  of  this  plan  is  to  define  the  re- 


quireaents  for  Radio  Frequency  requireaeats  for 
asseably,  checkout  and  operation  of  the  Minute- 
aan Ground  Electronic  Systea.   (Author) 


AD-4U  614     Div.   12,  27 
(TISTH/RHR)  OTS  price  $2.60 

North  Aaericaa  Aviation.  lac.  Dowaey,  Calif. 

THOR  PROJECT. 

Monthly  progress  rept.  ao.  4  for  Jaly  63. 

19  Aug  63,  20p. 

Coatract  AF04  695  306 

Unclassified  report 

Descriptors:   (•Guided  aissiles  (Surface  to 
surface).  Experiaeatal  data).  (•Rocket  aotors, 
Mai fuact ions) .  Guided  aisslle  coaponents. 
Oscillation,  Desiga,  Launching,  Specifications, 
Flight  testing.  Propulsion,  Pressure  switches. 
Booster  aotors.  Launch  vehicles  (Aerospace). 
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AO-414  8C4      Div.   12 
(TISTP/TL)  OTS  price  $5.60 

Brown  Engineering  Co.,  Huntiville,  Ala. 
FLARED-CONE  PROJECTED  AREAS, 
by  A.  R.  Phillips.  5  Juae  62,  46p.  TN  R3 
Contract  DA01  0090R01019 

Unclassified  report 

Descriptors;   ("Nose  cones,  Geoaetry), 
(•Reentry  vehicles.  Nose  cones).  Flared  after- 
bodies, Desiga.  Nuaerical  analysis.  Equations, 
Trigonoaetry,  Integrals.  Geoaetric  foras. 

Foraulas  are  presented  for  the  calculation  of 
the  projected  areas  of  arbitrary,  axially 
syaaetric  surface  sections  for  a  flared-cone 
figure.   The  foraulas  apply  to  aspect  angles 
ranging  froa  0  to  90  degrees,  aeasured  froa  the 
syaaetry  axis.   Derivations  are  included. 
(Author) 


AD-414  81Q      Div.   12,  6 
(TISTA/GtC)  OTS  price  $2.60 

Brown  Engineering  Co.,  Huntsvllle,  Ala. 

A  MODEL  FOR  PREDICTION  OF  THE  ELECTROMAGNETIC 

INTERACTION  HITH  THE  HAKE  OF  RE-ENTRY  BODIES. 

by  J.  E.  Hhite,  Jr.   15  May  62,  20p.   Technical 

note  R25 

Contract    DA01    009ORD1019 

Unclassified    report 

Descriptors:       ("Re-entry    vehicles.    Hakes), 
(•Hakes,    Radar    echo    areas).    Radar    reflections. 
Elect roaagnetic    wave   reflections.    Model    tests. 
Nose   cones.    Cylindrical    bodies,    PI         i    sheaths, 
Nuaerical    analysis,    Laainar    boundary    layer. 
Theory,    Ions. 

The    laainar   wake   of    a    re-entry    vehicle    is    si- 
aulated    by    a    systea   of   cylindrical    plasaa    shells. 


The   radar   cross-section   per   unit    length 
taking    into    account    the   energy    losses   du 
collisions.      Nuaerical    results    await   ceal>|letlon 
of    a   coaputer    prograa.       (Author) 


AD-414   825  Dlv.       12,    30 

(TISTA/GEC)   OTS   price   $4,60 

Brown    Engineering   Co.,    Huntsvllle.    Ala. 
A   FORTRAN    PROGRAM    TO    CALCULATE    A   BALLISTMc 
MISSILE    TRAJECTORY    FROM    BURN    OUT   TO    IMP 
by  Charles   F.    Ostner.    Nov   62,    39p.    Rept 
Technical    note  R28 
Contract    DA01    0090RD1068 

Unclassified   repeUt 


a:t 


Descriptors:  (•Guided  alsslle  traject 
Prograaaing  (Coaput er s) ) ,  Guided  aissl 
(Surface  to  surface).  Desceat  trajecto 
Propellant  burn-out,  lapact  shock.  Ter 
ballistics. 
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AD-415    027  Div.       12 

(TISTA/FRL)    OTS    price    $2. 


60 


Aerospace  Corp.,  Los  Angeles.  Calif. 

CHARACTERISTIC  VELOCITY  LOSSES  ASSOCIATED 

NONZERO  BURNING  TIME  MANEUVERS, 

by  P.  T.  Guttaaa.  22  July  63,  17p.  Rept 

TDR16Q  3550  01TN3 

Contract  AF04  695  169 

SSD  TDR63  175  Unclassified  repor|i| 

Descriptors:   ('Spacecraf t ,  Maneuverabi 
Feasibility  studies.  Thrust,  Height,  SpH 
lapulse.  Acceleration,  Velocity,  Trajecto 
Orbital  trajectories. 
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AI)-415  036 
(TISTM/BRH) 


Div.   12,  30 
OTS  price  $1.10 


Mitre  Corp.,  Bedford,  Mass. 

A  COMPUTER  PROGRAM  FOR  DETERMINING  THE  RAdiR 

CO-ORDINATES  OF  A  BALLISTIC  MISSILE. 

by  V.  A.  DiDio.  Aug  63,  3p.  Rept.  no.  H53: 

Contract  AF33  600  39852,  ProJ .  602 

ESD  TDR63  163 

Unclassified  report 
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GUIDED  MISSILES  -  Division  12 

Descriptors:   (•Guided  aissile  trajectories 
Radar  tracking),  ('Coaputers,  Prograaaing   ' 
(Coaputers)),  Prograaaing  languages,  Positioa 
finding.  Velocity. 

There  is  a  continuing  need  for  coaputer  prograat 
that  will  deteraine  the  position  and  velocity  co- 
ordinates of  ballistic  trajectories  as  they  in- 
tersect a  radar  beaa.   A  prograa  written  at  MITRE 
has  had  auch  use.  resulting  in  requests  for 
alterations  to  suit  various  users'  needs.   This 
prograa.  known  as  419EM,  has  been  altered  and 
is  described  here  as  it  is  in  its  current  fora. 


AD-415  047 
(TISTA/VGH) 


Div.   12,  30 
OTS  price  $8.60 


Aeronutronic,  Newport  Beach.  Calif 

INITIAL  ORBIT  DETERMINATION  OF  tARTH  SATELLITES 

FROM  ANGULAR  OBSERVATIONS. 

by  Paul  t.  Koskela  and  Joanne  B.  Kloepfer 

July  63,  90p.  Pub.  no.  U2194 

Contract  AF19  628  562 

ESD  TDR63  426         Unclassified  report 

Descriptors:   (•Orbital  trajectories,  Mathe- 
aatical  analysis).  (•Satellites  (Artificial), 
Orbital  trajectories).  Prograaaing  (Coaputers) 
Circular  orbits  trajectories.  Celestial 
aechanics.  Digital  coaputers.  Data 
sing  systeas. 


proces- 


A  coaputer  prograa  is  described  for  the  coa- 
putation  of  initial  orbits  of  tlarth  satellites 
deterained  froa  a  miniaua  nuaber  of  topocentric 
angular  observations  within  one  revolution.   The 
first  approxiaation  aay  subsequently  be  iaproved 
with  additional  observations  by  aeans  of  a 
differential  correction  process.   (Author) 


AD-41'^  064 
(TISTH/RHR) 


Div.   12,  26 
OTS  price  $6.60 


Boeing  Co.,  Seattle,  Hash. 

ACCEPTANCE  SLTMMARY  REPORT  FLIGHT  TEST  MISSILE 

438.  MODEL  SPECIFICATION  S-133-1007C, 

by  Carl  J.  Lish.  Aug  63,  1v.  Rept.  no.  02  10889  1 

Vol.  "^5 

Contract  AF04  647  289 

Unclassified  report 

Descriptors:   (•Guided  aissiles  (Surface-to- 
surface).  Procureaent) .  ("Guided  nissile 
coaponents.  Quality  control,.  Acceptability. 
Specifications.  Military  requ irenent s .  In- 
st ruaentat  ion.  Danage.  Installation.  Elec- 
tronic equipaent,  StTategic  weapons. 


AO-415  065 
(TISTP/AH) 


Div.   12 
OTS  price  $2. 


60 


Boeing  Co 

ACCiiPTANC 

by  Carl  J 

55 

Contract  AF04  647 


Seattle,  hash. 
SUMMARY  REPORT  FOR  FTM  438  EQUIPMENT. 
Lish.  8  Aug  63.  23p.  D2  10889  2,  Vol.' 


289 


Unclassified  report 


Descriptors:   ("Guided  aissile  coaponents. 
Quality  control),  Araing  devices.  Explosive 
actuators,  Acceptability. 
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Division  12  -  GUIDED  MISSILES 

AO-^15  159     Di».   12 
(TISTA/MB}   OTS  price  t5.60 


Aerospace  Coaaunica t ions  and  Coatrolt 
Corp.  of  Aaerica.  Burliagtoa,  Mast. 


PROGRAM  706.   TASK 

SEPARATION  TESTS. 

Quarterly  progress  rept. 

by  S.  J.  Eagel  and  R.  R. 

1v. 

Coairaci  AFO4  695  273 

SSO  TDR63  183.  Vol.  3 


Div.  Radio 
3.   LINEAR  SHAPED  CHARGE 


no.  2. 
Batckelder . 


20  July  63. 


Caclassifled  report 

Descriptors!   ('Shaped  charges.  Separatioa). 
("Space  vehicles.  Separation;,  Staging,  Tests. 
Test  Methods,  Ins t ruaenta t ion ,  Shock  Maves, 
Vibration,  Deflection.  Teaperature,  Shock 
(Mechanics;.  Aerodynaaic  heating,  Siaulatioa. 
Test  equipaent.  X-ray  photography. 

Studies  and  laboratory  test  are  aade  of  a  flexible 
linear  shaped  charge  (FLSC)  systea  for  space 
vehicle  stage  separation  is  presented.   Three 
separation  tests  are  described,  including  prelia- 
inary  results  of  these  tests.   The  success  of 
the  tests  deaonstrate  that  the  separation  systea 
design  is  functionally  acceptable.   The  aagnitude 
of  the  aeasured  shock  response  decreased  with 
distance  froa  the  separation  plane.   Miniaum 
correlation  was  obtained  froa  gross  iapulse  cal- 
culations, as  expected.   X-ray  photography  of  the 
shaped  charge  proved  useful.   (Author; 
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Aerospace  Coaaunicat ions  and  Controls,  Div 
Radio  Corp.  of  Aaerica,  Burlington,  Mass. 
PROGRAM  706  TASK  4.  MPU  BLADDER  DEVELOPMENT. 
Quarterly  progress  rept.  no.  2.  1  Apr-30  June 
20  July  63.  35p. 
SSD  TDR63  183  Unclassified  report 

Descriptors!   ('Rocket  aotors  (Liquid  pro- 
pellaats).  Liquid  rocket  propel  la^^tsj . 
('Propellent  tanks.  Inflatable  structures;. 
('Inflatable  structures.  Materials;,  Halo- 
carbon  plastics.  Tests.  Teaperature.  Test 
aethods.  Hydrazine.  Hydrazine  (Derivatives), 
Nitrogea  coapounds.  Oxygen  coapounds.  Oxides. 
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Air  Force  Aero-Propulsion  Lab.,  Aeronautical  Sys- 

teas  Div.,  Hright-Patterson  Air  Force  Base, 

Ohio. 

MICROMAVE  AND  LASER  TECHNIQUES  AS  FLIGHT  VEHICLE 

POMEK  TRANSMISSION  SUBSYSTEMS. 

Final  rept.,  Sep  D2-May  o3, 

by  Jaaes  D.  Keaas.   July  63,  27p. 

Proj.  8128,  Task  812805 

ASO  TDR63  517  Unclassified  report 


Report  on  Power  Coaversien  aid  Traasai ssiea. 

Descriptors!   ('Spacecraft,  Power),  ('Lasers, 
Analysis),  Microwaves,  Microwave  equipaent. 
Reflectors,  Design,  Photons,  Absorption, 
Eaissivity,  Atoaic  energy  levels.  Diffraction, 
Silicon,  Galliua  coapounds.  Arsenides,  Kerr 
cells. 

This  report  contains  the  results  of  an  in-house 
exploratory  investigation  of  the  feasibility  of 
using  aicrowave  techniques  and  lasers  for  trans- 
aitting  flight  vehicle  power  between  two  points 
ia  space.   This  investigation  consisted  of 
analyzing  both  aicrowaves  and  lasers  as  power 
subsystea  concepts.   The  concepts  were  then  coa- 
pared  and  each  was  contrasted  with  a  aore  conven- 
tional self-contained  power  subsystea.   Microwave 
techniques  are  not  practical  for  flight  vehicle 
power  subsystems.   The  over-all  efficiency  of 
lasers  aust  be  iaproved  by  approxiaately  two 
orders  of  aagnitude  and  the  cooling  requireaents 
drastically  reduced  before  lasers  begin  to 
be  attractive  as  a  flight  vehicle  power  subsys- 
tea concept.   (Author) 
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(TISTA/FRL)  OTS  price  $5.00 

Rocketdyae,  Caaoga  Park.  Calif. 

INVESTIGATION  OF  ATLAS  F-SERIES  FLAME  DEFLECTOR 

PRESSURE  PULSE. 

15  Aug  63.  54p.  R5304 

Contract  AF04  694  328 

Unclassified  report 

Descriptors:   ('Guided  aitsilei  (Surface  to 
surface).  Flaae  deflectors).  Pressure,  Tests, 
I ns t ruaentat ion.  Guided  aissile  launchers. 
Heat  shields.  Thrust,  Teaperature.  Booster 
aotors. 

Presented  are  the  results  of  a  test  prograa  to 
deteraine  the  effects  of  the  pressure  pulse  that 
is  generated  in  the  flaae  deflector  during  ini- 
tial thrust  buildup  of  the  Atlas  MA-3  booster 
engine.   (Author) 


AD-415  431      Div.   12,  7 
(TISTA/FRL)  OTS  price  $1.75 

Lockheed  Aircraft  Corp.,  Sunnyvale,  Calif. 

FLAT  PLATE  SOLAR  THERMOELECTIilf  GENERATOR  ORBITAL 

EXPERIMENT, 

by  E.  L.  Brady  and  A.  N.  Hiale.  May  63,  57p. 

Contract  AtC4  647  b73,  ProJ  .  8173,  Task  817302  12 

ASD  TDR«^3  479  Unclassified  report 

Descriptors:   ('Generators,  Theraoe 1 ectr i c i t y ) , 
('Generators,  Solar  radiation).  Launch  vehicles 
(Aerospace},  Satellites  (Artificial),  Polar 
orbit  trajectories. 
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the  first  flight  had  lower  perforaance  and 
decreased  perforaance  as  a  function  of  tin 
Solar  intensity  measurenent  variations  wer 
greater  than  anticipated.   (Author) 
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Sylvania  lilectric  Products,  Inc  .  ,  Wa  1  thaa. 
GROUND  ELECTRONICS  SYSTEM  FOR  MS-133B  (MIN 
by  G.  H.  Greene.   30  Aug  63,  lip.  Rept.  no 
MPO  SRI  7  100 
Contract  AF04  694  26l 

Uaclaisified  report 

Descriptors:  ('Launching  sites.  Constru 
tion),  ('Military  facilities.  Ground  sup 
equipaent).  Buildings,  Electrical  equipa 
Mechanical  engineering.  Design. 

This  iaitial  issue  of  the  Facilities  Desig 
Criteria,  Launch  Control  Center  Training  B 
Vaadeaberg  Air  Force  base  presents  the  inf 
tioa  required  by  the  Architect-Engineer  fo 
liainary  design.  As  the  trainer  design  pr 
ses,  this  criteria  will  be  adjusted  and  ex 
In  its  final  fora  this  docuaent  will  conta 
criteria  required  for  designing  the  NS133B 
tion  to  the  NS133A  LCC  Training  Building. 
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(TISTP/RD)    OTS    price    $11.00 

Boeing  Co.,    Seattle,    Mash. 
rIGURE    A    NO./MRCN    ITEM    NAMES. 
1    July    t,-),    1v.       Rept.    no.    D2    14191 
Contract    A»C4   647    289 

Unclassified    report 

Descriptors:       ('Guittcd   aissiles    (Surface 
surface).    Guided   aissile    eeaponents). 
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Institute   ef   Research,    Lehigh    U.  ,    Bethlehe 

INELASTIC    LATliRAL-TORSIONAL   BUCKLING   OF 

BEAM-COLUMNS. 

by   The»4ore   V.    Galaabos    and    Yuhski    Fukuaot)> 

Aug   63.    64p.    Rept.    no.    205A 

Unclassified  report 


Descriptors:  ('Beaas  (Structural),  Buck 
(Mechanics)).  Loading  (Mechanics),  Mecha 
Steel,  Stresses,  Equations,  Mathenatical 
ysis,  Data,  Differential  equations,  Coap 
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Foreign  Tech.,  Div.,  Air  Force  Systems  Command. 

Mr ight-Pat terson  Air  Force  Base.  Ohio. 

ELECTHO-FILTEH  TYPE  EF-2. 

16  July  63.  2p. 

FTD  TTb3  639  Unclassified  report 

Trans,  from  Vystavkl  Lostizhenii  Narodnogo 
Khozyzystva,  SSSH,  Atomizdat,  25:6,  1p.  I960. 

Descriptors:   ('Air  conditioning  equipment. 
Atmospheric  pollution).  Alpha  particles.  Beta 
particles.  Aerosols. 
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(TISTM/AM)  OTS  price  $2.60 

Aray  Cold  Regions  Research  and  Engineering  Lab., 

Hanover,  N.  H. 

SNOM  STABILIZATION  FOR  ROADS  AND  RUNWAYS. 

by  Albert  F.  Wuori.  Jan  63,  20p. 

CRREL  Technical  rept.  ne.  83 

Unclassified  report 

Descriptors:   ('Saew,  Stabilization),  (eRun- 
ways.  Construction),  Roads,  Tests,  Test  equip- 
aent. Landing  fields.  Aging  (Materials), 
Hardening,  Data,  Soil  aechanics. 
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Illinois  Inst,  of  Tech.,  Chicago. 

ON  SOME  MISCONCEPTIONS  IN  THE  DIRECT  DESIGN  OF 

STRUCTURES. 

by  George  J.  Megarefs  and  Anthony  J.  Lacopulos. 

July  63,  13p.  DOMIIT  Rept.  no.  1-25 

Contract  Nonr140604,  Proj.  NRO64  429 

Unclassified  report 

Descriptors!   ('Structures,  Design),  Structur- 
al properties.  Mechanics,  Analysis,  Beams 
(Structural),  Stresses,  Sheets,  Equations. 

In  the  absence  of  a  direct  method  of  minimum- 
weight  design  for  two-dimensional  structures,  the 
concept  of  ''equal-strength  design'*  has  fre- 
quently been  used  in  the  past.   According  to  this 
concept,  a  structure  is  designed  so  that  the 
two  principal  stresses  (or  principal  moments  in 
the  case  of  bending)  are  equal  at  each  point.   In 
many  probleas  the  equal  strength  design  is  the 
same  as  the  a i n iaua-we ight  design,  but  it  is 
erroneous  to  assume,  as  has  been  done  in  at  least 
one  recent  paper  that  the  two  criteria  are 
synonyaous.   Ther  present  paper  presents  two 
elementary  counter  examples  to  the  above  false 
proposition.   For  a  clamped  circular  plate  under 
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Bureau  of  Reclaaation.  Denver.  Colo 

by  i;.  J.  Carlson  ind  P.  F.  i-.ger.   19  Oct 
Laboratory  rept.  no.  HydSO^ 

Unclassified  report 

Jolflrl'"'  »*/**  '••''•"I"  Hydraulic.  Division 
Conference.  A.erican  Society  of  Civil  l£iiaineer« 
A«9  15-17.  1962.  Davis.  California     ^"«'"«"»- 

Descriptors:   ('Inland  waterways.  Design} 
I  Soil  .echanics.  Inland  waterways).  Consiruc- 
t  on.  Friction.  Soils.  P 1  a. t i c i t y .  Shear 
stresses,  erosion.  Probability.  Density.  Tests 
txperi.eatal  d.ta.  Tables.  Test  aethods! 

1  IetllJd'?^v':i\"''?''^  '""*'  "•  "•**  »°  '*"«1°P 
a  aethod  fo»-  deteraining  critical  tractive  forces 

of  cohesive  earth  aaterials  for  the  design  ot 
-alined  aad  earth-lined  canals.   It  is  desirable 
to  know  the  critical  tractive  force  value  of 
proposed  earth  canal  aaterials  and  to  use  criti- 
eaitl^'anar:  'T'  "  '    criterion  in  design   J 

ieth^d!   r  H  *'"*•"•'  f""  value  is  known,  the 
■ethods  of  design  outlined  in  the  references 
presented  can  be  used  to  give  the  ao  t  e^ncieni 

r::':/t:s;'r%::h"'-. '"''  ^"'•^'^'  -r:'obtar:;d 

»nrf  1  .    f   '•''=''^*  1"  various  sizes  of  canals 

lo?i    h\''!  constructed  on  Bureau  projects 

Soil  and  hydraulic  tractive  foi^ce  propert  «;  were 

p:rt;er;ea::-r;r^co;;:t:r- :r-i  J : 

"lies   "(Au'^Jor)  '""'''''    '""  ""'^  "^  *"«" 
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\.lll}^'    *'■"""■  "•   Inc..  Caabridge.  Mass 

"  lun-j  <;43  Unclassified  report 

^"yj^'r'\    ^'Refrigerant  co.pressors.  Space- 
lector;    ?!';'*"''""  sy.teas.  Infrared  Se- 

eair  ;.:.?  ""''"fl*.  Theraodynaa.es.  Gas 
pt.Jo;.  r  *«•"»«•«•».  Theraal  insulation. 
Pistons.  Springs,  Mechanical  engineering.  Elec- 

ric.l  equip.ent.  Test  aethods.  Test  eqi  paent 
in.  ruaentaiion.  Reliability,  iechanici.  By! 
naaics.  Design.  Theory. 

The  priaary  objectives  of  this  prograa  are  to 

T.uVi'ii:  :n::V""''*'  "=^-c-inTc;:ii„, 

aeviee  with  the  following  characteristics:   Ulti- 
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ors  for  the  rejee- 
heat.   Further,  the 
program  is  to  be  ap- 
or  operation  at  tea- 

"  or  at  other  tea- 
en  7''  and  A. 2    deg.  K. 
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ITISTM/ODN)  OTS  price  $U.50 

^  May  6j.  2l^p. 

Task  738103 

ASRCE  TII62  2-i  Si        Unclassified  report 

Descriptors:   ('Abstracts.  Materials)   i •M. 
ten, is.  Indexes).  (-Indeies.  Ma  e   iis    J^- 

Ca[:?j:t"  'ce^'T'*  '^•^''---.  Adhesiv;'ti;e.. 
ina!  'rf  •.    "^^  ■alerials.  Textiles.  Coat- 
ings.  Elastoaers.  Expanded  plastics.  F^els 
Theraal  insulation.  Plastics   Metali   f-i,»h.«* 

tre:":::h-  '^'i^"«  -apouSd;.";j  ;!c,f-  ;  ^' 

lies.  Mechanical  properties. 
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to  the  index  presented 
vers  167  annotated  ab- 
tallics  R&D  prograas 
rospace  companies.   All 
are  recent  and  nany  of 
s.   Over  300  Materials 
cts  presented  were  sub- 
oapanies  as  a  partial 
is  compilation  contracts 
ion  Processing  Section 
ions  Division:   Bel  1 
offlpany  ^AIl  Divisions) , 
S; ,  General  Dynaaics 
eral  Dynaaics  (Astro- 
aft.  North  American 
rp.  (Norair,.  Republic 
aft.   (Author; 
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Monsanto  Research  Corp.,  Dayton   Ohio 
ANALYSIS  OF  THERMAL  DEGRADAT  Sn'of  GL^SS 
REINFORCED  PHENOLIC  AND  EPOXt  LAMINATES 
Final  rept.  Nov  6l-July  b2 

vi;  """y  f-  ""1*°".  I»«l  0."  S.lyer  and  J.  E 
Katon.  July  63,  ^Op. 

^-ioii2'iu '''  «^^\:c?i;sij?;d  iiiir^^^^ 

Descriptors,   (.Polyaers.  Test  aethods). 

High  teaperature  research.  Test  methods). 
(•Laa, nates.  Pyrolysi,).  ('Laainated  pl.stci 


Pyrolysis).  (•Laminated  glass,  Pyrolys 
Graviaetric  analysis,  Epoxy  plastics, 
kinetics.  Phenolic  plastics,  Silicone 


■act  ion 
Plasties. 


Theraograviaet r IC  analyses  wore  made  on 
SC-10r>»  silicone  aodified  phenolic  resin 
glass  laainate  and  compared  with  similar 
of  Epon  f»2(?  epoxy  resin.   The  effects  of 
phere.  sample  geometry,  inclusion  of  siz 
fabric,  and  instrument  variables  on  the 
tion  kinetics  of  these  aaterials  were  in 
gated.   Kinetic  constants  were  calculate 
the  aatirials  from  t he rmogr av i ae t r ic  ana] 
suits  and  an  empirical  method  of  kinetic 
lations  is  discussed.   The  theraal  endur 
limit  of  Resinox  glass  laminate  was  also 
lated.   Differential  thermal  analyses  wei 
carried  out  on  Resinox  and  Epon  laminates 
theoretical  kinetic  relationships  were  u 
facilitate  their  interpretation.  (Author) 
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i.TISTM/AHS' 


Div         U.    17, 
OTS    price   $1  .10 
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Air    Force    Materials    Lab..    Aeronautical    Sy 

Div..     Nr ight-Patterson    Air    Force    Base      Oh 

THtHMOPHYSUAL    PROPERTIES    OF    SOME    (ANPIDAJt 

PtllOHBlTAL    HEAT    SHIELD    AND    INSULATION 

by    John    H.    (  har 1 eswor t h .       t    June    03      2p 

Task  738103 

ASD  ASHtE  TMfal  16       Unclassified  repor 


dt  ems 
i  o. 
SU- 
MAT^IilALS. 


Descriptors:  ("Heat  shields.  Materials 
(•Reentry  vehicles.  Heat  shields'.  Phys 
properties.  Borides.  Eiiii  ss  i  v  i  t  y  ,  Graphi 
Carbon.  Pyrolytic  graphite.  Niobium.  Ta 
Chromium,  Molybdenum.  Tungsten.  Vanadiu 
less  steel,  Aluminum  compounds,  Oxides, 
lium  compounds,  Theraal  conductivity.  N 
(alcium  compounds,  (erium  compounds.  Dy 
sium  compounds.  Europium  compounds,  Gad 
compounds,  Lathanum  compounds.  Samarium 
pounds,  MagnesiuM  compounds.  Molybdenum 
pounds,  Silicides,  Hafnium  compounds,  T 
compounds,  Ceraaic  materials.  Carbides. 


AD-iU  17? 
(TISTM/AMS) 


Div.   U 

OTS  price  fS.cO 


Aerojet-General  Corp.,  Azusa.  Calif. 
DEVELOPMENT  OF  IMPROVED  HIGH-STRENGTH  PHEI 
PKEGNATED  MATERIALS  FOR  TILAMENT  MINDING. 
June  63,  32p.  Rept.  no.  .:577 
Contract  NOw  0I  Obii 

Unclassified  report 

Descriptorsi  (•Glass  textiles.  Manufact 
methods/.  Filament  wound  construction.  T 
properties.  Mechanical  properties.  Impre 
lion.  Plastics.  Extrusion.  Filaments.  Ma 
forming,  Moisture.  Experimental  data.  Ph 
properties.  Viscosity.  Controlled  atmosp 
Gels,  Aging  ^Materials),  Vinyl  plastics. 
stresses.  Fibers. 

This  program  was  a  study  of  the  processes 
in  the  manufacture  of  iC-end  ECG  fibrous-g 
roving  and  pre  impregnated  roving  made  from 
The  program  was  composed  of  two  independen 
phases.   Phase  1  was  a  critical  analysis  o 
various  steps  involved  in  the  manufacture  1 
roving  from  the  point  of  drawing  glass  fil; 
to  packaging  and  shipment  of  the  product, 
purpose  was  to  establish  optimum  procedure: 
would  lead  to  a  retention  of  a  greater  pro| 
of  the  fiber's  virgin  strength.   Test  resu! 
eight  experimental  lots  of  roving  produced 
this  study  are  presented.   Phase  II  was  a  | 
Preg  manufacturing  process  variable  study, 
purpose  of  this  study  was  to  obtain  a  cleai 
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and  more  quantitative  understanding  of  the  effects 
of  preimpregnat ion  manufacturing  parameters  on 
the  properties  of  prepreg  roving.   Sixteen  ex- 
perimental runs  were  made  to  investigate  seven 
process  variables,  and  two  runs  were  made  to  im- 
prove and  control  resin  content  in  prepregs  by 
application  of  specially  designed  devices.   In- 
spection test  data  for  all  these  material  lots 
are  presented,  as  well  as  specific  process  con- 
ditions used  to  produce  these  lots.  (Author) 


AD-iiU  181 
(TISTM/TCG) 


Div.   14 
OTS  price  |1, 


60 


Bendix  Products  Div.,  Uendix  Corp.   South 
Bend,  Ind. 

STRENGTHENING  OF  CHROMIUM-MAGNESIA  COMPOSITES 
Interim  rept.  no.  3,  1  June-31  July  6^ 
by  G.  C.  Heed.  23  Aug  o3.  I3p, 
Contract  NoOO  19  5,96^7 

Unclassified  report 

Descriptors:   (•Composite  materials.  Ductil- 
ity;. (•Chromium,  Composite  materials',  Ceram- 
ic materials.  Magnesium  compounds,  Oxides 
Tensile  properties.  Mi cros t ruciure .  Manufac- 
turing methods.  Extrusion.  Density,  Transition 
temperature,  Oxidation,  Sintering. 

This  report  describes  the  work  accomplished 
during  the  third  bimonthly  period  of  a  program 
ultimately  aimed  at  strengthening  chromium-cer- 
amic composites.   The  initial  effort  has  been 
directed  toward  optimizing  ductility  prior  to  in- 
vestigating alloy  additions  for  strengthening 
In  the  previous  reporting  period,  it  was  found 
that  reducing  the  MgO  content  to  }  t    from  the  -.  ; 
level  used  in  production  chrome-3C  material  in- 
creased the  tensile  elongation  almost  twofold 
further  studies  of  variations  in  MgO  content  are 
reported  herein.   These  investigations  have 
shown  .i  Mgo  to  be  the  optimum  ceramic  level  from 
the  standpoint  of  strength  and  ductility.   The 
oxidation  resistance  of  the  composites  containing 
various  amounts  of  MgO  was  evaluated  al  220CF 
and  appeared  to  be  independent  of  the  MgO  con- 
tents studied.   The  tensile  transition  tempera- 
ture of  the  extruded  material  containing  2i    MgO 
was  found  to  be  approximately  3:F.       The  effects 
of  annealing  at  250CF  were  also  briefly 
investigated.   (Author) 


(TISTM/BRW) 


Div.   U,  17, 
OTS  price  #3.60 


26 


Frankford  Arsenal,  Philadelphia   Pa 

PROPERTIES  AND  WORKING  CHARACTER IStIcS  OF  CAST 

CELLULAR  AND  COMPOSITE  MATERIALS, 

by  L.  Polonsky  and  S.  Lipson.  Feb  63.  35p. 

ProJ.  5B<3  32    008  *^ 

FA  Report  R1668 

Unclassified  report 

Descriptors:   ("Composite  materials.  Porous 
materials).  (•Porous  materials.  Impregnation), 
("Metals.  Casting).  Aluminum,  Aluminum  alloys 
Sodium  compounds.  Chlorides.  Lead.  Tin,  Zinc 
Copper  alloys.  Hot  working.  Forge  presses. 
Compressive  properties.  Density.  Ceramic  mate- 
rials. Graphite.  M i crost r uct ure ,  Extrusion 
Forging.  Filters  (Fluid).  Heat  exchangers," 
Mire,  Lead  alloys,  Antimony  alloys. 


produce  a  variety 


A  study  was  conducted  to:  (l) 

of  nonferrous  ceUulai  and  coaposite  materials; 
U/  subject  certain  composite  materials  to  swag- 
ing, forging,  and  extrusion;  (})  determine  cer- 
tain physical  and  aechanical  properties  of  these 
aaterials;  and  u)  predict  the  characteristics 
of  untried  coaposite  systeas  froa  these  proper- 
ties.  This  study  was  exploratory  in  nature  and 
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Tke  properties  of  tke  coapo- 
ke  systeas  studied  were  deter- 
lalar  aad  solid  fora,   Tke  prop- 
»t  coaposites  showed  ikat,  wkere 
etweea  tke  streaoth  of  tke  coa- 
»  aot  excessive  (the  stronger 
ore  tkaa  four  tiaes  stronger 
,  the  properties  of  tke  coaposite 
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AD-ilU  353 
(TISTP/MFA) 


Di».   U.  25 
OTS  price  |9.60 


Clevitt  Corp.,  Clevelaad,  Okio. 

FAILURE  MECHANISMS  IN  CtRAMIC  DItLECTRICS 

Fiaal  rept.  1  Sep  62-30  Apr  63, 

by  Ooa  A.  Berliacourt.  30  Apr  63.  1l2p 

Unclassified  report 


Descriptors:   ("Ceraaic  aaterlals.  F 
(Meckaaics)}.  (•Dielectrics,  Analysi 
trie  properties.  Capacitors,  Stresse 
electric  crystals,  Bariua  coapounds 
Zirconates,  Oxides,  Lead  coapounds. 
coapounds,  Strontiua  coapounds.  Niob 
pounds.  Carbonates,  Scaadiua  coapoun 
tance  (Electrical),  Electric  fields 
tare  .  Measureaent,  Grain  structured 
(Metallurgy). 
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■itk  tke  objective  of  developing 
approack  to  factors  influeaciag 
aics  of  kigk  dielectric  constant 
~200).  ■  nuaber  of  perovskite 
tries  were  prepared  and  studied, 
ttitutlons  of  Nb5+  for  tke  Bi-¥    i 
Sc3+  for  tke  A2+  ion  (Pb2+,  Ba2+ 
■ade.   Nb5*  aad  Sc3*  tkus  act  re 
electron  donor  and  acceptor.   It 
that  tke  lirconates,  as  a  class, 
to  tke  titaaates  witk  respect  to 
dation,  wkick  is  probable  best  a 
electrolysis  of  oxygen,   Tkis  ca 
rapidly  witk  tke  titanates,  sunc 
■•re  readily  reduced  tkan  is  Zr^ 
also,  tke  zirconates  kave  higher 
tivlties  than  the  titanates,  but 
clear-cut  difference  in  dielectr 
Degradation  in  dielectrics  with 
Hon,  which  was  found  to  be  the 
generally  inhibited  by  donor  dop 


an  eapirical 
failure  iji  cera- 

(greater  than 
(AB03)  dielec- 

Saall  sub- 
on  (Ti^+)  and  of 

Sr2+)  were 
spectively  as 

was  deaonstrated 

are  far  superior 

long  tera  degra- 
scr i  bed  to 
n  proceed  acre 
e  Ti^+  is  auch 
■♦•.   In  general, 

voluae  res  i  s- 

there  is  no 
ic  strength, 
p-type  conduc- 
usual  case,  is 
ing.   (Author) 


AD-^U  ^15     Div.   U.  25 
(TISTM/ODN)  OTS  price  $2.60 

Naval  Ordnance  Lab.,  Mhite  Oak,  Md 

THE  COMPRESSIBILITY  OF  PYROLYTIC  GRAPHITE 

by  N.  L.  Coleburn.  22   May  63.  20d. 

NOLTR  63  73  Uncl.;;iflSd  report 

Descriptors:   CPyrolytic  graphite.  Compressive 
properties).  Shock  waves.  Crystals,  High- 
pressure  research.  Shock  (Mechanics),  Velocity 
Sound.  Data,  Hlgh-te.perat ur e  research,  Equa- 
tions.  Tables.  ^ 

IJL!?"**^?"*"*^*^''  "'  Pyolytic  graphite  was 
aynaaically  aeasured  at  pressures  up  to  0  5 
aegabar  by  utilizing  explosive-generated  shock 
•raves.   Shock  and  free-surface  velocities  noraal 
and  parallel  to  the  original  plane  of  graphite 
h!^«!!  \   /*!'  -•sured  optically.   The  Rankine- 
Hugoniot  shock  wave  equations  were  used  to  deter- 
alne  the  coapression  points  corresponding  to  the 
aeasured  velocities.   The  aeasure.enis  failed 


to  distinguish  statistically  between  the  two 
aajor  crystal  directions  in  regard  to  dynaaic 
coapressibility  characteristics.   The  aeasured 
pressure-voluae  data  for  pyrolytic  graphite  and 
the  results  of  Alder  and  Christian  on  natural 
^nn^v  I'w"*''"  slflnificantly  at  pressures  above 
100  kilobars.   Mithin  the  range  of  the  present 
experiaents  no  transition  of  pyrolytic  graphite 
to  diaaond  was  found.  (Author) 


AD-AU  50^ 
(TISTM/BRW) 


Dl».       U.    25 
OTS    price  $1 .60 


Erll^MMff-    °'\'    *"    •"""   Systeas   Coaaand. 
Mright-Paiierson    Air    Force    Base      Ohio 
THE   CHANGE    IN    THE    MAGNETIC     PROPERTIES    OF 

§Jii;-j;SunjN ''''''''' ''  * ''''-' ''  '^"'-sE 

FTD  TT63  U^  Unclassified  report 

Descriptors:   CSolids,  Inorganic  coapounds^ 
(•Magnetic  materials,  Gamaa  rays^   ("Gamaa 
rays   Magnetic  properties;,  Clnorgan.c  coa- 

Ou!!??z"  ?!""'*'  properties;.  Semiconductors. 
Quartz,  Aluminum  compounds.  Magnesium  com- 
pounds. Oxides.  Silicon  coapounds   Para- 
aagnetic  materials.  An t i f er r omagne t 1 sm 


AO-AU  515 

(tistm/brm; 


Div.   14 
OTS  price  $2.60 


Picatinny  Arsenal 


Feltman  Research  Labs. 

Dover,  N.  J. 

CEMENTITIOUS  CERAMIC  MATERIALS 

by  Ronald  T.  Hillhouse.   Aug  63 

Proj.  IACI3OOIAC39 

PA  Technical  aeao.  no.  120^ 

Unclassified 


21p. 


report 


Descriptors,   (-Ceraaic  aaterial,.  Adhesivei). 
(•Adhesives.  Ceraaic  aaterials),  Ceaents, 
Bonding,  Phosphates.  Nitrates,  Sulfates 
Silicates,  Aluainates,  Electric  insulation. 
Theraal  insulation.  Cheaical  bonds 
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or  air 
coat i  n 
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mec  han 
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aateri 
These 
bond  i  n 
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f  study  of  the  Chemistry  of  cementitious 

setting,  ceramic  materials  for  protective 
g  and  potting  applications  is  presented 
ed  are  the  three  main  types  of  bonding 
isms  ~  reaction,  precipitation,  and 
lie.   Fillers  which  can  be  incorporated 
he  compound,  as  well  as  other  physical  .„d 
al  characteristics  of  the  materials,  are 
ered.   There  are  commercially  available 
als  which  are  useful  to  about  3'^'r  f 
compounds,  which  utilize  different  types  of 

L'•**^'"I*^"*    fill"*.    »re   ciscuss.o    an 
«d.       (Author) 
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Massachusetts  Inst,  of  Tech.,  Cnmbridae 

STUDY  OF  THE  MOLECULAR  STRESS  RESPONSE  Or  SOLID 

POLYMERS  BY  PHOTOELASTIC  METHODS 

Quarterly  progress  rept.  no.  .2,  1  Oct-n  Dee  ^V 

by  n.  D.  Andrews.  Jr.   .23  Aug  ^^s   5p 

Contract  DA19  020OIID5213.  Proj.  TB,t  002 

Uncliissif ied  report 

Descriptors:   {•Polymers.  Stresses).  CPlastic, 
Mech.-.nic.nl  properties).  (Mcrylic  ;;sins        ' 
Stresses,.  Opticnl  properties.  Elasticity. 
Molecular  weight.  Humidity.  Phot oe Us t i ci iy . 
Test  equipment,  Cryogenics. 
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AD-^U  799  Div.      U,    25 

(TISTM/ODN)    OTS    price    |2.50 

Electronics    Research   Lab.,    U.    of  Cillf. 

Berkeley. 

THREE-LEVEL  MASEK  MATERIALS:   A  SURVEY 

TIAL  MATERIALS.  II, 

by  J.  Nakabayashi.   1  June  62,  107p.   R 

Series  no.  60,  Issue  no.  452 

Contract  AF49  638  102 

Unclassified  rep 


Or  POTEN- 
•t.  no. 

4  t 


Descriptors:  ("Masers,  Materials),  ( 
coapounds.  Carbonates),  (•Bariua  coap 
Sulfates),  Microwave  frequency,  Paraa 
resonance.  Measureaent,  Relaxation  ti 
Crystal  structure.  Theory,  Quantua  aed 
lapurities.  Microwave  spectroscopy,  C 
Ions,  Iron  compounds,  Chroaiua  coapou 


': 


K 


Paraaagnetic  resonance  of  iapurities  in 
crystals  of  calcite  (CaC03;  and  barite 
were  investigated.  Observed  spectra  are 
with  the  theoretical  spectra  of  probable 
ties.  One  spectrum  in  calcite  is  identi 
with  Fe(3+).  Another  is  possible  due  to 
No  identifiable  spectrua  was  observed 
(Author) 


AD-.4U  845     Div.   U 
(TISTM/TCG)  OTS  price  #3.60 

Aerospace  Corp.,  Los  Angeles,  Calif. 
EFFECTS  OF  TEMPERATURE.  STRAIN  RATE.  AND 
ON  THE  STRESS-STRAIN  PROPERTIES  OF  ETHYL 
PROPYLENE  GUM  VULCANIZATES  OF  VARYING  CR 
LINK  DENSITY, 

xLT:  "'•  °'"^*^'    12  Aug  63.  32p.  Rept.  no 

TDR169  3240  22TN2 

Contract  AF04  695  169 

SSD  TDR63  176  Unclassified  repo 
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Descriptors:   (•Synthetic  rubber,  Strei 
I'Vulcanizates,  Stresses).  (•Organic  c 
Vulcanizales, ,  Elastoaers,  Polvethylen* 
plastics,  Teaperature,  Density,  Theraal 
stresses.  Elasticity,  Hysteresis,  Fail 
(Mechaaics).  Test  methods. 

The  stress-strain  properties  and  ultimate 
erties  of  EPR  vulcanizates  of  varying  cro 
density  (swollen  and  unswollen)  were  dete 
at  two  temperatures  and  two  strain  rates. 
swel 1-deswell  technique  was  employed  to  o 
equilibriua  results  at  low  voluae  fractio 
rubber.   The  Mooney-K i v 1  in  constants  were 
to  depend  on  teaperature.  strain  rate,  an 
link  density.   The  network  structural  par 
obtained  froa  swollen  stress-strain  curve 
always  greater  than  values  obtained  froa 
Mooney-Hivl in  constants.   Theraoel ast ic 
aenis  showed  that  EPR  undergoes  a  larger 
internal  energy  change  on  extension  due 
rotational  energy  levels  within  chains  t 
polyethyene.   A  plot  of  the  ultiaate  pro 
described  a  curve  which  was  nearly  indep 
of  test  conditions.   The  EPR  curve  was  s 
in  the  direction  of  higher  elongations. 
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(TISTM/KEB)    OTS   price   14.60 


Inforaation   Center, 


Electronic   Properties 

Culver   City,    Cal if. 

POLYETHYLENE   TEHEPHTHALATE    DATA    SHEETS 
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by  John  T.  Milek. 
Contract  AF33  616 


June  62,  39p.  Kept.  no.  DSI05 

8438,  Proj.  7381,  Task  738103 

Unclassified  report 


Descriptors:   ("Polyester  plastics.  Data). 
(•Electric  insulation.  Polyester  plastics). 
Electrical  properties.  Dielectric 
Surface  properties.  Vol 
(Electrical) . 


properties , 
""•   Resistance 


AD-414   908  Div. 

(TISTM/AMS)    OTS    price 


U,  7. 
$8.10 
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Hestinghouse  Electric  Corp..  Lima,  Ohio. 
AEROSPACE  ELECTRICAL  DIVISION,  ALKALI  METAL 
RESISTANT  MIRE. 

Quarterly  progress  rept.  no.  2,  15  May-15  Aug  63 
by  E.  S.  Bober,  M.  H.  Snavely.  and  H.  E 
Stapleton.  15  Aug  63.  74p. 

Contract  AF33  657  10701.  Proj.  8128.  Task  812808 

Unclassified  report 

Descriptors:   (•Electric  wire.  Corrosion 
•inhibition),  (•Corrosion  inhibition.  Elec- 
trical wires).  (•Liquid  metals.  Corrosion), 
Alkali  metals.  Microst ructure.  Seals  (Stop- 
pers), Coatings,  Design.  Potassium.  Mercury, 
Vapors,  Tests.  Exposure.  Aluminum  compounds] 
Oxides.  Magnesium  compounds,  Boron  compounds 
Nitrides,  Beryllium  compounds.  Stainless 
steel.  Copper.  Cladding.  Zirconium  coapounds 
Density,  Porosity.  Electric  insulation 
Nickel,  Plating.  Cesium. 

The  program  is  directed  toward  the  development 
of  an  insulated  electrical  conductor  resistant 
to  saturated  potassium  (850  C)  and  mercury 
(538  C)  vapors.   Some  forty-seven  exposure  tests 
were  initiated  during  the  period  and  the  test 
results  indicated  high  purity  alumina,  magnesia, 
boron  nitride,  aluainua  nitride  and  beryllia  as 
well  as  Oxalloy  28.  a  stainless  steel  clad 
copper  core  conductor,  were  resistant  to  both 
environaents.   The  fusion  coating  technique  is 
the  only  coating  process  by  which  coated  wire 
saaples  for  aetal  vapor  corrosion  testing  have 
been  produced  to  date.   In  the  initial  screening 
tests,  one  potting  compound,  containing  zirconia 
and  alumina,  was  promising  enough  to  merit 
further  testing.   Initial  lest  results  from 
trials  to  densify  porous  coatings  by  mass  trans- 
port of  material  were  very  promising,  (Author) 


AD-4U  910     Div.   U 
(TISTM/ODN)  OTS  price  $1.60 


sand. 


Foreign  Tech.  Div,,  Air  Force  Systems  Coi 
Nright-Patterson  Air  Forc'  Base,  Ohio. 
METAL-POLYMERIC  FILMS  ON  FRICTION  SURFACES  OF 
DiiTAILS. 

by  M.  L.  Barabash,  M.  V.  Korogodskiy  and 

A.  S.  Krayushkin.   2  July  63,  lOp. 

FTD  TT63  564  Unclassified  report 

Trans,  from  Plastmassy  V.  Mashi nos t royeni i  I 
Priborostroyenii,  Gos tekhi zdat ,  Kiev,  pp.  359- 

Descriptors:   (•Films,  Friction),  (•Friction. 
Films),  Plastic  coatings.  Lubrication,  Sur- 
faces. Colloids.  Metals,  Polymers. 


AD-414  932     Div.   14,  25 
(TISTM/ODN)  OTS  price  $1.60 

Rensselaer  Polytechnic  Inst..  Troy   N   Y 
POLYETHYLENE  CRYSTALLIZED  FROM  THE  MELT  UNDER 
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Division  14  -  MATERIALS  (NON-METALUC) 


cLtVAT£0  PRtlSSURc. 

by   Berihard    Miiaderlick    and   Tanio   Arakaita. 
31    Jaly   63.    15p.    Techaical    rapt.    ao.    6 
Contracts    Noar40U4   and   NonrA9119.    Task    NR051 

Uaclaasified    report 


L26 


Descriptors!   (•Crystalliiation.  Polyethyleae 
plastics).  (•Polyethyleae  plastics,  Crystal- 
liiation). Teaperatare.  Pressure.  Melting. 
X-ray  diffraction  analysis,  tilectron  Micro- 
scopy, lligk-pressare  research.  Crystal 
structure.  Crystals.  High-teaper ature 
research. 

Aa  account  is  giren  of  experinents  on  crystal- 
lizatioa  of  linear  polyethylene  froiu  the  iielt 
under  varied  teaperature  and  pressure  conditions. 
The  experinents  led  to  a  highly  crystalline  state 
ne»er  before  attained.   The  Morphology  of  these 
high  pressure  crystals  Mas  found  to  be  of  the 
extended  chain  type  and  is  described  in  a 
separate  publication.   Here  the  Melting  be- 
havior, crystalliaity  and  surface  free  energy 
are  discussed.   (Author) 


A0-4U  935       DiT.   U.  26 
(TISTM/ODN)  OTS  price  $15.00 

Foreign  Tech.  Dir.,  Air  Force  SysteMS  CoMMand. 

Mright-Patterson  Air  Force  Base,  Ohio 

LUBRICANT  -  COOLANT  FLUIDS  IN  CUTTING  METALS  AND 

THE  TECHNIQUE  OF  THEIR  APPLICATION  (SELECTED 

PARTS) . 

by  ■.  1.  Klushin.  9  Hay  bj,  222p, 

FTD  TT63  1C5  Unclassified  report 

Trnns.  froM  SMazochno-Okhlazhdayushch iye 
Zhldkosti  Pri  Rezanii  MetaUov  I  Tekhnika 
PriMeneniya.  Mashgiz,  Noskva,  53-97,  112-U1 
168-269.  280-290,  1961. 

Descriptors:   (•Lubricants.  Grinders).  ("Cool- 
ants. Machining),  Metals,  Grinding  wheels 
Catting  tools.  Steel.  Alloys.  Stainless  steel. 
Life  expectancy.  Data,  Lubrication,  Taps. 

Coatents:   The  Effect  of  Various  Lubricants  and 
Coolants  on  the  Quality  of  Tap-Cut  Threads;  The 
Utilization  of  Lubricant-Coolant  Fluids  in 
Grinding  Operations;  Cooling  and  Lubricating  the 
Cutting  Zones  by  High-Pressure  Fluid  StreaM;  and 
Lubrication  and  Cooling  with  Dispersed  Liquids 
during  the  Reaction  of  Metals. 


AD-414  955   ,   01».   U 
(TISTM/AM)  OTS  price  |3.60 

ArMy  Cold  Regions  Research  and  Engineering  Lab. 

Haaover,  N.  H. 

LOAD  TEST  DATA  FOR  LAKE  ICE  SHEETS. 

by  Guenther  E,  Frankenstein.  Jan  63,  29p. 

CRREL  Technical  rept.  89 

Unclassified  report 

Descriptors:   ('Lakes,  Ice).  Tests.  Loading 
(Mechanics),  Test  equipMent,  Data,  Failure 
(Mechanics),  Thickness. 
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s  of  13  load  tests,  conducted  in  Mich. 
.  to  deterMine  the  bearing  capacity  of 
are  reported.   In  7  tests  (large  load) 
ft  in  diam  Mas  placed  directly  on  the 
lied  with  water  punped  froM  the  lake 
ice  broke,  in  the  remaining  6  cases 
ted  load)  the  tank  rested  on  a  wooden 
in.  in  diaM  and  the  saMe  procedure  was 
CoMplete  failure  of  the  ice  was  ai- 
all  cases,  but  was  not  achieved  in  2 
ilure  loads  and  ice  deflections  were 
the  large  load  tests  than  in  the 


concentrated  load  tests  for  siMilar  ice  thick- 
■esses.   CircuMferenlial  and  radial  cracks  forMed 
during  the  large  load  tests,  but  only  radial 
cracks  forMed  during  the  concentrated  loadings, 
consequently  in  the  concentrated  loading  tests 
there  was  no  indication  of  when  the  ice  would 
fail.   The  essential  data  of  each  test  are 
graphed  and  tabulated.   (Author) 


AD-^U  975       Div.   U,  25 
(TISTM/ODN)  OTS  price  |^.60 

Aerospace  Corp.,  Los  Angeles,  Calif. 
EFFECTS  OF  TEMPERATURE.  STRAIN  RATE.  AND  SWELLING 
ON  THE  STRESS-STRAIN  PROPERTIES  OF  STYRENE- 
BUTADIENE  GUM  VULCAMZATES  OF  VARYING  CROSS-LINK 

by  T.  J.  Oudek.   2  Aug  63,  ^1p.  TDR169  32*0 

22  TN 1 

Contract  AF04  695  169 

SSD  TDR63  165  Uaclassified  report 

Descriptors:   ( •Vulcani zates  ,  Stresses) 
(•PolyMers,  Vulcani zates) ,  ("Styrene  plastics, 
Vulcanizates),  Strain  i Mechanical ) ,  Elasticity 
Theory,  Organic  solvents.  Benzene,  Measure- 
Ment,  Equations,  Mechanical  properties, 
ExperiMental  data.  Tensile  properties, 'TeMper- 
ature.  Butyl  rubber. 

The  stress-strain  properties  and  ultiMate  proper- 
ties of  SBR  guM  vulcanizates  of  varying  cross- 
link density  (swollen  and  unswollen)  were  deter- 
Mined  at  two  temperatures  and  two  strain  rates. 
The  polyMer/solvent  interaction  paraMeter  for  the 
system  SBK-benzene  at  25  C  was  deterMined  as  a 
function  of  cross-link  density.   The  network 
structural  paraMeters  obtained  froM  swollen 
Measurements  were  30  to  UO i    lower  than  values 
obtained  from  unswollen  measurements  at  high 
temperatures.   The  Mooney-Ri v 1 i n  constants  were 
found  to  depend  on  teMperature.  strain  rate,  and 
cross-link  density.   The  constant  2C  sub  1  could 
not  be  used  in  the  statistical  theory  equation 
as  the  network  structural  parameter  to  predict 
the  equilibrium  behavior  of  unswollen  vulcani- 
zates.  Thermoelastic  measurements  confirmed 
that  SBK  undergoes  a  negative  internal  energy 
change  on  extension  due  to  rotational  energy 
levels  within  the  chains;  however,  this  did  not 
decrease  the  Mooney-Ri v li i  C  sub  2  term.   The 
ultimate  properties  (swollen  and  unswollen), 
when  plotted  as  log  (.sigma  sub  B,  G)  versus  log 
alpha  sub  B,  described  in  a  single  curve  that  was 
independent  of  time  and  temperature  as  was  found 
by  Landel  and  Fedors.   (Author) 


AD-ilU  976    Div.   U 
(TISTM/AMS)  OTS  price  41.10 

Foreign  Tech.  Uiv..  Air  Force  Systems  Command. 

Wright-Patterson  nir  Force  Base.  Ohio. 

METHOD  OF  OBTAINING  LITHIUM  G|;.;AS.-.S. 

by  M.  K.  Badayeva  and  K.  P.  Grinevich.  20  Aag  63, 

3p. 

FTD  TT63  60^;  Unclassified  report 

Trans,  from  Russian  patent  no.  151755  (Appl.  No 
7ili725/23-5.  pp.  1-2.  Zi,   Oct  61. 

Descriptors:   ('Greases.  Lithium  compounds). 
(•Lithium  compounds.  Greases).  Pntents.  Man- 
ufacturing methods.  Soaps.  Mineral  oils.  Sil- 
cone  plnstics,   -sters,  Stabilization.  Corrosion 
inhibition.  Wear  resistance. 


sa 


AD-^u  983      Div.   u.  z 
ITISTM/REB)  OTS  price  $6.60 

tailed  States  Rubber  Co.,  Wayne   N   J 
PHOSPHOMTRILIC  POLYMERS  STABLE*  At' HIGH 
TEMPERATURES, 

Technical  rept.  no.  2.  1  Mar-31  May  t3. 
by  Harold  K.  Garner  and  Gerald  J.  Klender. 
9  Aug  b3,  cjp. 

Contract  NObs88232.  Proj .  SR007  03  03.  Task 

Unclassified  report 

Descriptors:   ('Polymers,  Phosphorus  com- 
pounds) ,(,  •Phosphon  i  t  ri  1  e  chlorides.  Thermo- 
plastics;, ^'Thermosetting  resins,  Phosph 
nitrile  chloride;,  ( -Thermop 1  as t i c s ,  PhosUho- 
nitrile  chloride).  Polymerization.  Electrical 
equipment.  Substitution  reactions.  Amines 
Electrical  properties.  Stability,  Alcohol 
Sodium  compounds.  Heat-resistant  material 
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Saarlands    I'.     (Cermanv.. 

jR^^xfrw^Tj^Iff  "'^^'"'^    ••'"    ^'"^    BEHAVIOR    oH 

BRITTLE    MATERIALS    AT    VARIOUS    RANGES    OF 

TERPKRATrhE. 

f\nn\    rept.,     1    Jan-ll    Dec    tZ 

by    Phil    I'do    Wegner.    .luly    A3,'4Rp. 

Proj.    "jro,    Task    ^'^003 

ASD   TDR»>3    L90  Cnclassified    report 

Report    on   Refractory    Inorganic    Non-Metallic 
■  at  er I al s. 

Descriptors:       ("Materials.     Rrittleness    . 
{Elasticity,    Theory    .     Plasliritv,    Deforma 
lion.    Stresses.    Anisotropv,    Refractorv 
■aterials,    Hathenatical    analysis 
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(TISTM/URW)    OTS    price   $1.10 

^iZ**    Ordnance   Lab..    Corona.    Calif. 
OPTiaL    PROPERTIES    OK    Cu-UOPED    InSb   FILMS 
by  R      K,    Poller   and   G.    G.    Kreischraar 

NAVHFP>« 
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Unclassified 
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MATHEMATICS  -  Division  15 

Descriptors:       CSemi conduct i ng    films.    Optical 
'[rm^)       f.'i'/r'^ff""'^"''^^    compounds,  ^etal 
a      ov.'    i„?r         ^*    ?'•     ''"»'    Pl-tlng).    Indium 
■lloys.    Antimony   alloys.    Dielectric    films 
Aluminum    compounds.    Oxides,    Impurities 
Copper,    Electrical    properties.    Refractive 
index.    Light    transmission. 

lil^h*!"'*'"^^!!''"''''^""'*'    technique    for    preparing 
InSb    layers    ha,    been    modified    for    coun ler-doji ng 
orinlrni    '"'""^   evaporating    copper    with    the      ' 
principal    constituents.      Electrical    and    optical 
measurements    indicate    qualitatively    that    the 
resultant    layers    have    properties    similar    to 
those    of    p-iype    polycrys ta 1 1 i ne    bulk    InSb. 
Evaporated    p-iype    InSb  films    show   good    irans- 
■lti*nce    characteristics    to   35    microns.     (Author) 
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Forest    Products    Lab.,    Madison      Wis 
COMPARISON    OF    THt    PEHKOHMANCE " OK    DESICCANT 

b?'I"/\''S'    °"    '^'^""^'^"S    '^^    BAgSeD    DESlJcANT 
Dy    A      A.    Mohaupt.    June    63,    2Cp. 

Unclassified    report 

Descriptors:      ( 'Desiccants .    Paper).    ('Paper 
Coating..     ('B^gs    ( Conta i ners ; .    Des 1 cca n t s  /  " 
bilicon    compounds.    Dioxides,    Crystals 
Humidity,    Absorption.    Water, 

lllVM    ^""P*    ?^    specimens   were   exposed    to    high 
humidity    to    evaluate    the    use    and    performance 
characteristics    of   des i cca nt-coa t ed    papers   and 
Darners    as    compared    to    bagged    desiccant.       The 
capacity    of    the    bagged    desiccant    was    substanti- 

to    i'hr?'"*''    "'"    '""   desiccant-coated    paper    due 
to    the    larger    size    of    silica    gel    crystals 
the    rale    of    adsorption    was    initially 


but 
greater    for 


the   coated    paper        When    pouches    were    prepared    of 
a    barrier    coated    with    desiccant    or    containing 
bag   desiccant.    the   ability    of    the   desiccant    sys- 
tems   to   adsorb   water   was    far    in    excess    of    the 
transmission    rate   of    the    barrier,    and    therefore 
the    adsorption    rates    represent    the    permeability 
of    the    IndMidual    barrier    or    lest    specimen.    The 
binder    of   des 1 ccant-coa ted    papers   and    barriers 
appeared    to    reduce    the    tendency    to    produce    fine 
loose    panicles    referred    to   as    dusting,    but    this 
advantage    was    partially    offset    by    other    factors 
such    as    limited    loading    of    desicant,     lack    of 
heat    sea  lability,    and    the    exclusion    of    barriers 
that    soften    or    melt    below    25C    K    uhe    reactiva- 
tion   temperature    of    the    desiccant).       (Author; 


15.    MATHEMATICS 


AD-/iU    115 
(TISTP/MFA^ 


Div.   15,  32 
OTS  price  $7.  ( 


Geneva  1  .  i,Stvi  t  zerl  and 

A  BIIILIOOKAPHY  ON  FUNCTIONAL  EQUATIONS 

Annual  summary  rept.  no.  1, 

by  Gyorgy  I.  Targonski .' 3C "Apr  63,  ILo 

Contract  AFbl  C52  602 

AFOSH  i973  Unclassified 


report 


Descri  pior  s: 
Equal  ions . 


(•Bibliographies.  Kunciions), 


This  is  a  bibliography  on  the  literature  of  func- 
liona   equations,  up  to  approximately  the  middle 
or  i,'b2.   It  consists  of  two  parts:   a  list  of 
papers  and  books  up  to  the  end  of  14^5   and  a 
similar  list  from  1  '^t  on.  with  remarks  on  the 
?h^  ?!*■    u'^    sub-division  is  due  to  the  fact 
that  the  author  was  not  able  to  devote  more  than 
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Division  15  -  MATHEMATICS 


•  fr.ciioB  of  his  tiae  to  tkif  work    It  is 
planned  thtt  the  fir.t 
Mith  c( 


p«ri  shall  be  re-edited 
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North  Carolina  State  Coll.  of  Physical 
•  ■d  Applied  iaiheMtics.  Raleigh 
DUAL  SERIES  RELATIONS.  ' 

by  Ian  N.  Sneddon.  Mar  63,  8lp 
Contract  AF49  638  II59 
AFOSR  50^3 

Unclassified  report 

S^'ue^Dr^h^  ''t^'i'"'    *"»r.i.).  CBound.ry- 
»«l«e  proble-s.  Ma  t  he.at  i  cal  analysis),  (Ma- 
tegral  equations.  Numerical  analysis) 

»!i.""B::'  ?T"°'*'  '^-«<=»'o»».  Courier  anai- 
Inir!-?  J     functions.  Polyno-ials.  Equations, 
ffnli   ."'"""'•  ^-P'""  variables.  Inequ.l  .1 
ties.  Electrostatics.  Hydrodyna.ics. 
Tkeraodyaaaies.  Torque.  Stresses. 
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(TISTP/HC)  OTS  price  |1.60 

Northwestern  Technological  Inst    Evanston   iii 
NOTES  ON  LINEAR  INLQIALITIES.   : *THE  iNiERSEjT  ON 
OF  THE  NONNEGATIVL  OKTHANT  W  TH  COiPLb MEN^ARi 
ORTHOGONAL  SUUSPAlLS  "-UlfLtllENTARlf 

ie-ori„^*""^""^i-   •^''^'  ^^'    ""^P-  O-N"-  Research 
■eaorandun  no.  78 

Contract  Nonr1228  10.  ProJ.  NR047  021 

Unclassified  report 

Descriptors:   ("Lquat ions.  Theory) .  (ein- 
equalities.  Matrix  algebra).  Linear  pro- 
graBBing.  Projective  geometry. 

I*^'!'i*'^fr'°''*  °'  ^"^  nonnegative  orthant  in 
t  to  the  Nth  power  with  pairs  of  complementary 
orthogonal  subspaces  are  investigated    Appli- 
cations to  linear  inequalities  and  linear 

^It^rTri"'  "/  '"*"  V*"^  ^y    "''"S  Fredholm.s 
•Iteraative  theorem.   (Author) 

A0-4U  523      Div.   15 
(TISTP/JP)  OTS  T»rice  $2.60 

RAND  Corp.,  Santa  Monica,  Calif 
Jr^ESsS  "'"""^^'^  *~°  T"E  ANALYSIS  OF 

f'on::^j:[\j:5'j;3  .to' ''' '''- "'"-  «-^«°^''« 

Unclastified  report 

Descriptors:   ('Boundary  value  proble-s.  Con- 
trol .y.te-s).  Sequences.  Transport  proper- 
ties, Transfor.ations,  Fluid  flow.  Particles 
Reflect, oa.  Linear  systems,  Perta;bation     ' 
theory.  Neutron  flux. 

Many  of  the  processes  considered  in  Modern 
phy.ics  and  control  theory  l„d.  fro.  the  si.the- 
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AD-^U  587      Div.   15.  25 
(TISTP/MFB)  OTS  price  |7.60 

Brown  U..  Div.  of  Applied  Mathematics. 
Providence.  K.  I. 

ON  GREEN'S  FUNCTIONS  AND  SAINT-VENANT' S  PRINri 
PLE  IN  THE  LINEAR  THEORY  OF  VI  SCOeSt^C  IT^ 
0%   Ir!!""""'  •""*  ^-  *'  '^'•o^aie.   July  .3,. 
Contract  Nonr56225,  NROr,^  ^31 

Unclassified  report 

Descriptor,!   CV i scoela.t i cl t y .  Theory) 

Nu-e'rlclf  '-"^"O".  Analysis).  .'Mechan  cs 
Numerical  analysis;.  Boundary-value  problem 
Vector  analysis.  Partial  differential  equa! 
tions.  Integrals.  Equations.  Transformations 
v«8  heaaticsy.  Sequences.  Real  variables 

sfi;  ?c/  IV"'    •^-r*'""*'  Spheres.  Elasticity, 
statics.  Stresses.  Algebra. 


AD-^U  5Q8      Div.   1  <! 
(TISTP/HC)   OTS  price  «i .. 

or  S0L,A„,,,T,  ANu  Su.MrJt^-.Viul'J  JrTuU.v. 

Aug  '  <.  8p. 
1  ,  ProJ .  NROi?  021 
ao.  8' 


by  Adi  Hen-Israel. 
Contract  Nonr  ' i^9 
ONR  Research  memo. 


Unclassified  report 


Ue^^'rel^*'.  ^•'-^"'"^  programming.  Inequ.li- 
tlesj,  Geometry.  Equations. 

Solvability  and  boundedness  criteria  for  dual 
linear  programming  problems  are  given  in  terms 
Of  the  problem  dot.-,  and  thv  intersections  of  the 
nonnegative  orthant  with  certain  conpl ement ory 
orthogonal  subspaces.   (Author) 


AD-AU  620     Div    15 
(TISTP/TL;  OTS  price  $1.60 


RAND  Corp.  . 
ANALYSIS  OF 
THEORY, 
by  T.  A. 
Contract 


Santa  Monica,  Calif 

A  NEM  FORMALISM  IN  PERTURBATION 


Brown.  June  63. 

AFii9  638  700 

Unclassified 


7p.  Memo.  RM373^PR 


report 


Descriptors:   ('Perturbation  theory.  Analysis^ 
Transformations  (Mathematics  .  Func t i ons  '[  n- ' 
"r  systems.  Sequences.  Integral  equation. 

A  large  number  of  problems  of  ma t hema t t t t i ca 1 
physics  may  be  reduced  to  the  solu t i on  of  t he 
equation  u  =  f  .  l.mbdaT(u\  where  I?.  I 
linear  transformation.   Such  problems  are  tre.fH 
by  means  of  continued  fractions  to  a  more   rac  ! 
•ble  method  involving  series,  and  demon  tr^Js 
the  convergence  of  the  resulting  series  over  a 
l.rger^domain  than  the  classica?  NeumaL^Ie^i  "es . 
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Minnesota    U, .    St.    Paul 

CONTRIBUTIONS  TO  THE  THEORY  OF  RANK  ORDER 
TISTICS  THE  TMO  SAMPLE  CASE:  FINE  StSEc! 
THE    ORDERING    OF    PROBABILITIES    Sf    RaSJ    OrJ 

jL      T    ^^    !'■^^'"'•'*   ""'^    "^'»«>"    Sobel.    Aug 
29p.    Technical    rept.    no.    29 

Contract    No»r71C31.    ProJ .    NR0^2   003 

Unclassified    report 

Descriptors:  ( 'Sta t istica 1  analysis  Th 
.•Probability.  Snapiing).  Transformation 
Integral  transforms.  Integrals.  Statisti 
functions. 
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(TISTP/HG;  OTS  price  $9.10 

.rloirplr?'-  °''\-    *•'  '^'•"•^  Systems  Comma 
■righi-Patterson  Air  Force  Base   Ohio 

ARITHMETIC  SIMULATION  OF  RANSoS'pmESSES 

fTD  TTc2  1,t7  Unclassified 

Trans,  froa  Itdatel'stvo  Akadei 
vol.  57.  pp.  1-8^.  I960. 
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Statistical  processes.  Functions 
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Probability.  Numbers 
Equations,  Measure 


theory.  Transformations.  Taylor's  series 
Algebraic  topology.  Algebra.  Matri 
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AD-4U  738       Div.   15 
iTlSTP/JP)  OTS  price  $1.10 

E-manuel  Coll.  Research  Language  Center.  Bos 
THE^CONDITIONALITY  OF  MATRICES  (Ob  obuslovle 

lDr°;3''"7n"'*«"*-  ''•  "^  "ichard  M.  Holden. 
^Pr  tji.  7p.  Kept.  bo.  ETHb3  8 

Contract  AF19  6C4  8^05 

Unclassified  report 

Vrlll'    ''?■  ""ematieheskii  institut  Steklov 
Trudy,  vol.  ,j.  pp.  387-391.  1959. 

Descriptors:   ^'Matrix  algebra.  Stability), 
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(TISTP/JP) 


Div.   15 
OTS  price  ii 
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Institute  for  Fluid  Dynanics  nnd  Applied  Mat 
srii^.';  ^  "'  "'"■yl"'"!.  College  P.nrL. 
SLMNARY  OF  ANALYTICAL  THEORY  Ot    THE  OUEUEING 

Storh    •  ^^•'•°'»'  An«lyti,„e  des  Problemes 
Stochast.ques  Relatils  a  un  Croupe  de  Lignes 
relephoniques  avec  Dispositif  d-Attente); 
Sote'iN'!.?"""''-   •"•"*  "''    ^'P-  Technical 
Contract  Nonr5^^5  T? 

Unclassified  report 

!ar?,'ir"*'o  ^:«»*'"^'"9  theory.  Complex 
variables).  Probability  theory.  Functions. 

nt-grn  s.  I  ntegr.-.  t  ion .  rourier  .-.nalysis. 
Integral  equations.  Integral  trans/oras. 
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AO-<;U  807     Div.   15 
(TISTP/FEM)  OTS  price  |2.60 

s'vfi. "***'"•'  '-■^•'  ""hington.  D   C 

bj^C.  J.  (j.H.r.  .M  p.  f,   cu,.l(f.  2,  j.„  „,_ 

"'"'-'""  U..l...lfi.d  r.p„„ 


Numerical  integration  equa 
determining  the  response  o 
subjected  to  transient  loa 
method  consists  of  approxi 
variables  and  the  foicing 
differential  equations  ove 
of  time  by  their  mean  valu 
or  by  a  parabola.   This  al 
integral  type  solutions  fo 
terms.   A  step  by  step  sol 
uses  an  iteration  method  d 
of  the  solution.   The  suff 
the  convergence  of  the  ite 
presented  for  the  case  of 
A  scaling  law  is  presented 
1 inear  damping  froa  the  eq 
a  prescribed  t ransf ormat io 
of  a  one-degree-of-freedom 
degree-of-freedom  system  a 
numerical  integration  equa 
tions  are  compared  with  re 
from  analog  computers  at  N 


tions  are  derived  for 
f  nonlinear  systems 
ds.   The  nufflencal 
mat  ing  the  nonl inear 
functions  in  the 
r  a  short  interval 
e,  by  a  straight  line, 
lows  for  Duhaael 
r  the  nonlinear 
ution  follows  which 
uring  each  increment 
icient  condition  for 
ration  method  is 
N  numerical  equations. 

wh  ich  el iminates 
uat  ion  of  not  ion  by 
n.   Example  problems 

system  and  a  two- 
re  solved  by  the 
tions  and  the  solu- 
spense  curves  obtained 
KL.  (Author) 


AD-ilU  838     DU.   15 
(TISTP/HG)  OTS  price  $8.60 

Michigan  State  U.  .  ::ast  Lansing. 
QIASI-MART1NGAL.;S  AND  STOCHASTIC  INTIGRALS 
by^Donald  L.  Fisk.  2   Aug  63.  92p.   TecJnfcal 

Contract  Nonr258702 

Unclassified  report 

'  Descriptors:   ('Statistical  analysis.  Groups 
mathematics).  ('Stochastic  processes   Inte- 
Srals;.  ('Probability.  Measure  theor;).  Func- 
Real  variable.  Integration.  Sequences. 


tions, 
Convex  sets. 
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A0-il15    001  Div.       15 

(TISTP/HG)    OTS    price   $i;.60 

Aeronutronlc.    Newport    Beach.    Calif 

THE    SPADATS    MATHEMATICAL    MODEL 

S2202    '^""^^'^y   Hilton.       5    Aug    63.    -C5p.    Pub. 

Contract   AFI9   628   562 

ESD   TDR63   ^27  Uncla,.ified    report 


no. 


Division  15  -  MATHEMATICS 

Descriptors:       (•■•theaat J cal    Models.    Satel- 
llles).     (•Celestial    guidance.    Tracking) 
(•PertubailoB    theory.    NuMerical    analysis) 
Elliptical    orbital    trajectories.    Celestial 
■echanics.    Motion.    Velocity.    Measurenents . 
Sampling.    Progra»«ing,    Statistical    analysis 
lategratioB.    Asiauth. 

Tlie    aathfinatical    aodel    presently    used    by    the 
Space   Detection    and    Traclting    System    (SPADATS) 
operated    by    the   U .    S.    Air   force.    Air   Defense    ' 
CoMand.    to   describe    the   orbital    motion    of 
Earth    satellites    is    presented.      The    formulation 
is    given    and    the    non-Keple r 1  an    terms    are    Justi- 
fied.      Various    output    formats    of    the    system   are 
described    and    defined.      Limitations    of    the    model 
are    discussed    in    a    qualitative    fashion.     (Author) 

A0-i;i5   002  Div.      15 

(TISTP/HG)    OTS    price    $5.60 


Carnegie    Inst,    of    Tech., 

ON   THE    COMPARISON    OF   THE 

»ITH   iJNKNOMN    VAHIA.NCES. 

Final    rept.    Sep   61-June   62, 

by    Ying    ITao.    Jane    63,    5^p. 

J2r*ir!nf^^  616  823^.  Proj.  7071. 

ARL  63  106  Unclassified 


Pittsburgh,  Pa. 

MEANS  OF  TWO  POPULATIONS 


Task  7071 
report 


01 


Descriptors!   CSiat i st i cal  analysis. 
Statistical  distributioa).  ('Analysis  of 
variance,  Sampling).  Series,  Probability 
Statistical  functions.  Least  squares  method 
Inequalities,  Nitaerical  analysis. 

This  is  a  study  of  the  problem  of  the  comparison 
or  the  means  of  two  populations  with  unknown 
variances  using  the  method  of  "Approximate 
Degrees  of  Freedom."   A  modified  version  of  the 
■eich  method  is  given  for  the  univariate  situa- 
tion, and  an  extension  is  given  for  the  oeneral 
■Hltivariate  situation.   These  methods  are  then 
compared  with  the  asymptotic  series  solution 
with  respect  to  their  significance  levels. 
\ Aut  nOT ) 


AD-A15  018     Dlv.   15 
(TISTP/MFA)  OTS  price  $2.6(3 

Catholic  V.    of  America.  Washington.  D   C 
RUNS  TEST  FOR  A  CIRCULAR  DISTRIBUTION  AND  A 
TABLE  OF  PROBABILITIES. 

by  Choolchiro  Asaao.  I9p.  Rept.  no.  CC  Blom5 
Contract  Nonr22^905 


Unclassified  report 

Descrlptorsi   ("Statistical  tests.  Distribu- 
tion theory),  (•Probability.  Tables).  Com- 
binatorial analysis.  Sampling. 

A  method  is  suggested  for  testing  whether  two 
samples  observed  on  a  circle  are  drawn  from  the 
same  distribution.   The  proposed  test  is  a  modi- 
fication of  the  well-known  Wald -«(ol  f  owi  1 1  runs 
test  for  a  distribution  on  a  straight  line. 
The  primary  advantage  of  the  proposed  test  is 
that  it  minimises  the  number  of  assumptions  on 
the  theoretical  distribution.  (Author) 


AD-415  105     Div.   15 
(TISTM/AM;  OTS  price  $1.60 


Redondo  Beach, 


Space  Technology  Labs.,  Inc. 
Calif. 

A  BASIC  PLAN  FOR  THE  EVALUATION  OF  THE  OLALITY 
OF  PERIODIC  MAINTENANCE  ON  SUBSYSTEMS 

*'',r.^-J'    "*»"'»••  8  July  63.  12p.  Rept."  no. 

old  8132TUCCC 

Contract  AFO^  69^  3 

BSD  TDRb3  U6  Unclf    .ied  report 


Descriptors:   (•Probability.  Mathematical  anal- 
ysis). Maintenance,  Maintainability,  Failure 
(Mechanics),  Equations,  Checkout  procedures. 

A  basic  step  by  step  plan  for  evaluating  the 
quality  of  periodic  maintenance  of  single-unit 
equipment  is  presented.   All  mathematical  deriva- 
tions  have  been  relegated  to  reference  documents 
in  the  interests  of  simplicity  and  only  the  re- 
quired data  and  formulae  are  given.   (Author) 


AD-^Ti  156      Div.   15 
(TISTP/AG)  OTS  price  $3.60 

Brown  Engineering  Co.,  Huntsville,  Ala. 
PROJECTED  AREAS  OF  AXIALLY  SYMMETRIC  Sl'RFACE 
SECTIONS  FOR  SEVERAL  GEOMETRIC  FIGITRES. 

Phillips.   -  May  ^2,  ?'p.      Technical 


by  A.  R. 
note  Ria 
Cent  rae t 


DA  01  0090RD101c> 

Unclass  if ied 


report 


Descriptors!   (•Projective  geometry.  Bodies  of 
revolution  ,  Equations,  Integration,  Spheres. 
Conical  bodies. 

Equations  permitting  the  calculation  of  the  pro- 
jected areas  of  arbitrary,  axiallv  symmetric  sur- 
face hands  are  derived  for  the  cone,  sphere  sec- 
tion, and  cylinder.   The  equations  apply  to  view- 
ing angles  ranging  from  0  to  90  degrees^  meas- 
ured f'-'m  the  symmetry  axes.   (Author 


AD-A1*  1f9      DU.   15,  5 
(TISTA/VGW)  OTS  price  $^.''0 

Foreign  Tech.  Div.,  Air  Korce  Systems  Command, 
Wright-Patterson  Air  Force  Rase,  Ohio. 
PROBLEMS  OF  CYBERNETICS  (SELECTED  ARTICLES 
1»5  Aug  63,  <,qp. 
FTD  TT^3  ^u  Inclassified  report 


Trans,  from  Prolilemy  Kihernet 


ki.  No. 


Gosu- 


darstvennoye  Iidatei'stvo  K i i i ko-Mat hema t ic helkoy 
LUeratury,  Moskva,  pp.  IC^-iai  and  123-136. 


Descriptors:   ("Cybernetics,  Matrix  algebra  . 
Communication  theory,  Coding,  Groups  (Mathe- 
matics ,  Errors,  Detection. 

Mathematical  studies  are  presented  on  group  code 
theory,  and  the  application  of  the  lladamard  Ma- 
trix to  a  single  problem  of  coding.   (Author, 


A0-i15  36c      Div.   15 
(TISTP/JP)  OTS  price  J2.t 

RAND  Corp..  Santa  Monica,  Calif. 

TWO  \OT.:S  ON  Till.  LOGNORMAL  DISTRIBUTION. 

by  Milton  Kamins.   Aug  63.  26p,  Memo.  iii378lPH 

Contract  AF.,?  638  70C 

Unclassified  report 

Descriptors:   ("Statistical  distributions. 
Numerical  analysis).  Probability.  Oueueing 
theory.  Reliability,  Failure  (Mechanics), 
Programming  language.  Programming  (Computers). 
Statistical  tests.  Statistical  processes. 

Two  potentially  useful  elements  of  information 
concerning  the  lognormal  distribution  are  pro- 
vided which  may  be  helpful  to  persons  engaged  in 
studies  concerning  either  the  solution  of 
queueing  problems  through  simulation  or  the 
effects  of  failure  characteristics  on  reliabil- 
ity.  One  is  a  very  simple  but  flexible 
procedure  (with  an  example  in  the  widely  used 
FORTRAN  computer  language)  for  generating  a 
series  of  observations  drawn  from  a  logonormally 
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distributed  population.   This  method  can 
improved  re^.lism  and  accuracy  in  the 
simulation  of  servicing  queues  when  the 
t  m.  distribution  is  known  to  be  lognorm 
other  is  an  analysis  of  one  feature  of  t 
lognormal  distribution  of  tim 
peak  in  thi-  failure  rate 
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;tISTP/HS)  OTS  price  $1.60 

Chicago  U. ,  111. 

AN  APPLICATION  OF  PROHOROV  S 

BILISTIC  NUMBER  THEORY 

by  Patrick  Hi  l  lingsley.'   1963 

SRf630123Bi20  rev. 

Unclassi  f ied 


THEOREM  TO  PiOBA- 


Kp.  Jlept. 


repor 


Descriptors:  ("Number  t 
(•Measure  theory.  Sequen 
(Mathematics  .  Kunctiona 
Inequalities,  Topology 
(Mathematics). 


heory.  Probabil 
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The  purpose  of  this  paper 
isiic  proof  of  a  theorem  w 
ipecial  cases  certain  resu 
densities  of  arithmetical  I 
integers,  results  usually 
probabilistic  grounds  but 
istic  methods.   The  princi 
theorem  on  the  weak  compac 
■easures.   Results  similar 
paper,  but  for  logarithmic 
natural  density,  have  been 
lerent  methods.  (Author; 
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OTS   price   $3.60 


status    rept, 
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Lniversity    Coll.    Cork.    Eire 

illlSIi  V'iv^'!,^    PKOPEIdlES    AND    STRUCTURE    OF    PLl 

imSTlJE    '^"'^'"^'''^    DEAMINASE    ISOLATED 

Annual    technical 

1    July    03, 

by   Thomas    G.    Brady.      July   63.    28p 
Contract    DA-    ■.,euc22i7.    Prij .    Si    7765    61 

Unclassified    report 

Descriptors:       , "Enzymes.    Chemistry;.    Uouin 
Infants.     Intestine.    Purification.    Lungs 

acids,    lltraviolet    spectrophotometers 
Biochemistry.  ' 
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OTS   price  $T.60 


wl!!"-?'""*'"    '■"'•p..    New   York 

FABHUS       ^"''"'^    RtPELLLNT   FINISH    FOR    COTTON 

b»*'i;s''°o    ^^*'*'"'^-    ^5   Apr-30    June    63, 
by  John    R.    Abrams    and    V.    Lindsay   Chase 
J*-   June    b3.    np  ' 

Contract   DA^9   193   HO   2355jProJ .    9^022   300 
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polyethylene,    deei    trained    in    f-K   '•^''"'°='«. 
with    deet-ac^ylic    res!n    !nH    r  ""    °^^' P'"i'i^'i 

nelamine    forma    dehjde      en    a„'d'"    '^^'^^  ^'^'^'^^'^    -ith 
polymer    cured    at    rlol    te^;    r      „^    ":^%\%^"ir*r 

ethy/c:?::;;      %:  -:/-i;;9    Polyurethane, 

carboxy    containing    acrvU?    Tern    (^  "'"■'"=  "emi  ca  1  . 


AD-iiU    323  Dlv.       16 

ITISTB/CCH)       OTS    price    $3.60 

Mitre    Corp. ,    Bedford,     Mass 
STLDIES    OF    DISPLAY    SYMBOL    LEGIBILITY 
by    B.    Botha    and    D.     Shurtleff.    July    6^ 
•<<?pt.    no.     TM3515  '         ' 

Contract    AF33    60C   39852      ProJ      7n 
ESD    TDH63    2^9  Vn.i.'.r.. 

^^  Unclassified    report 
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AO-^U    329 
(TISTB/»A) 


DiT.       16 
OTS    price    II.60 


Aerospace  Inforaation  Div.,  Nashington,  0.  C. 
SOVIET  LITERATURE  ON  LIFE  SUPPORT  SYSTEMS.  A. 
BIOSCIENCES. 

3  July  63.  17p. 


AID  Report*  P63  91;  15 


Unclassified  report 


Descriptors!   ('Biology,  Reports),  (•Reports, 
Biology).  ("Life  sapport).  Space  aedicine. 
Physiology,  Psychology,  Space  envi ronaental 
coaditions,  Inst ruaent at  ion.  Survival. 


AD-iU  34i     Div.   16 
(TISTB/HA)   OTS  price  flO.IO 

USAF  riadiatiaa  Lab.,  U.  of  Chicago.  111. 

(No  title) . 

Quarterly    progress    rept.    no.    i8. 

by    Kenneth    P.    DuBeis.     15    July    63,     I26p.     Kept.    48 

Contract    AF^I    609    1693,    ProJ.    7757   02. 

Unclassified    report 

Original    contains    color    plates:       All    DDC    repro- 
ductions   Mill    be    in    black    and    white.       Original 
■ay    be    seen    in    DOC    Hq. 

Descriptors:       (•!<adiation    effects.    Tissues 
(Biology)).    Ensyaes.    X-rays,    Liver,    Cheaical 
coapound    (Organic),    Lethal    dosage.     Survival. 
Neutrons,    Toxicity,     Rare    earth    coapounds, 
Gaaaia    rays,     <adioprotect ive    agents. 

Contents:     (1)    The    effects    of    ionising     radiations 
on    the   biecheaistry    of    aaaaalian    tissues;     (2) 
Pharaacological    and    t oxicologic al    coapounds    aa 
protective    or    therapeutic    agents    against    radia- 
tion   injury    in    experiaental    aniaals;     (3)    The 
influence    of    exposure    to    low    levels    of    Gaana    and 
fast    neutron    irradiation    on    the    life    span    of 
aniaals.       (Author) 


AD-414    386  Div.       16 

(TISTB/WA)      OTS    price   15.60 

Stanford   Research    Inst.,    Menlo    Park,    Calif. 
VISIAL    INFORM^ION    PROCESSING    IN    INSECTS. 
Rept,     for    U  Oct    61-14  Oct    62, 
by    Jaaes   C.    Bliss.    Nov   62,    42p.    TR1 
Contract    <F49    638    1112 

Unclassified    report 

Original    contains    color    plates:       All    DDC    repro- 
ductions  will    be    in    black    and   white.      Original 
aay    be    seen    in   DDC   Hq. 

Descriptors:       ("Insects,    Vision),    Nerve   cells. 
Optic    nerve.    Behavior,    Physiology,    Stiaulation, 
Coleoptera,    Histology,     *nato«y.     Eye,    Models 
(Siaulatinn) ,    Matheaatlcal    aodels.    Perception. 

This    report    describes    aatheaatical    analysis, 
behavior    experiaents,    and    neurophy si olo'     cal    ex- 
periaents    aiaed    at    deteraining    the   aect         sas    of 
visual    perception    in    insects.       The    behax.ornl 


experiaents   with    the    beetle   Llxus    indicate    that 
spatial    processing    involving    autocorrelation    is 
being    perfnraed    aanng    the    oaaatidia    of    the    eye. 
This    processing   was    studied    by    aeans    of    an 
optoantor    reaction    involving    a    turning    tendency 
with    Boveaent    in    the    visual     field.       Visual    proc- 
essing   in    the    beetle   Lixus    was    also    studied    by 
aeans    of   ai croelec t rode    recording    of    electrical 
nervous    activity.      The    elect roret i nograa    (ERG) 
was    aeasured    for    various    visual    stiauli     and 
Bode    diagrnas    were    deterained    for    saall    changes 
in    light    intensity.       Nonlinear    effects    were    also 
noted    for    large    changes    in    light    intensity. 
Spike    potentials    were    obtained    froa    a    single   cell 
which    fired    with    a    change    in    light     intensity. 
Spike    potentials    were    also    obtained    froa    the 
ventral    nerve   cord,     anterior    thoracic    region, 
and    aotor    nerve    stuap    of    the    first    Joint    of    the 
right     front    leg.       A    functional    aodel    is    proposed 
to    explain    the    behavioral    and    neurophy si ol ogl c al 
results.      (Author) 


AI>-4U  496 
(TISTB/AAR) 


Div.       16 
OTS    price   t1.60 


Mississippi    U.       School    of    Medicine,    Jackson. 

PHYSIOLOGIfAL    ADAPTATION    TO    ENVIRONMENTAL 

CHANGES. 

Final  rept.,  1  Dec  t^-^    July  63, 

by  Jack  H.  Crowell.   1  July  03,  9p. 

Contract  0A49  193ad221^ 

Uaelasaified  report 

Descriptors:   ('Adaptation  (Physiology), 
Env i ronaeatal  tests].  Dogs,  Tissues  iRiology) 
Cardio  vascular  systea,  Heaaiology,  Altitude 
chaabers.  Viscosity,  Blood,  Oxygen,  Respir- 
ation, FloMaeters,  Maiheaatical  analysis. 
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Div.   16 
OTS  price  |1 


60 


Bonn  U   (Geraany'  . 

NATURAL  TOXIC  AND  NARCOTIC  COMPOUNDS  FROIl  PLANTS. 

Final  technical  rept.,  1  July  62-3C  June  63, 

by  R.  Tschesche.  3C  June  63,  13p- 

Contract  DA91  591EUC2580 

Unclassified  report 

Descriptors:   ("Plants  (Botany) ,  Cheaical 
coapounds),  (*Cheaical  compounds.  Plants 
(Botany)).  ('Toxicity,  Plants  (Botany)). 
Narcotics,  Cheaical  analysis. 
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UTS  price  t1 


60 


Hazelton  Labs. 
MEASUREMENT  OF 


Falls  Church,  Va . 
17-HYDROXYrORTiroSTEHOIDS  IN  URINE 
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Final  rept..  1  Feb  62-31  July  63 

li    ^fw"/  t-    ^"^'"'^'    "'^y  Ann  Hurley,  .„ 
Harold  J.  Paulin.  2)   Aug  63,  lOp 
Contract  DA49  193MD2318 

Unclassified  repor 

Descriptors:   ('Steroids.  Measurment 
esterone,  Cheaical  analysis  .  (orticoit^ 
■gents.  Pregnancy.  Urine,  tnzyae.  Hydro 
(  nronatographic  analysis. 

The  progress  of  the  developaent  of  a  neth 
the  analysis  of  urinary  pregnanediol  is  dq 
The  urine  is  subjected  to  enzymatic  hydrol 
•nd  solvent  extraction  and  the  pregnanedio 
deterained  by  gas-liquid  chromatography 


c< 


AD-^H  tC9 
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Div.   16 
price  123.50 


School  of  Aerospace  Medicine,  Brooks  Air  F 
Base.  Tex. 


LECTURES  IN  AEROSPACE  MEDICINE.  4-8 

19t3,  456p. 


FEBRIA 

Unclassified  report 

Descriptors:   "Space  medicine.  Svaposia 

•Syaposia.  Space  medicine.  Astronauts 
ing.  Toxicity,  Manned  spacecraft.  Lunar', 
Closed-cycle  ecological  systeas,  Biochem 
Launching  sites.  Physiology.  Cosaic  rays 
I  1  ares . 

AD-4U  b6C      Div.   16 
TISTB,  AAR)  OTS  price  11.10 


>rce 

!^    1963, 


School    of   Medicine 


PLASU 


Lniversity    of    Southern   Calif. 

Los  Angeles. 

A  STLDV  OF  SERUM  HEPATITIS  FROM  STORED 

Aanual  progress  rept.,  1  Dec  t2-l  Aug  t3 

by  Allan  G.  Redeker.   1  Aug  63.  1 2o 

Contract  DA49  193ad2377 

Unclassified  report 

Descriptors:  ('Hepatitis  (Nonviral,.  Bio 
seruB).  ('Blood  serum.  Preservation),  Sio 
Liver,  Blood,  Enzymes,  Albumins,  Distribu 
Dl ood  p 1 asma. 
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Jjval    Radiological    Defense    Lab.,    San    Francisdi 

>*!  Ill, 

'8IBER  ACTIVITY  OF  THYMUS  DNA  FRACTIONATED  B1 
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MEDICAL  SCIENCES  -  Division  16 

ECTEOLA    COLUMN    CHROMATOGRAPHY 

by    M.    D.    Skidaore,    R.    K.    Jiain'and    L.    J.    Cole 

1^  June  t3,  21p.  ^u»e. 

Task  MR(.C5  08  1200 

NRDL  TR655  Unclassified  report 

Descriptors:   ('Oesoxyr ibonucle ic  acids 
Enzymes,,  ('Enzyaes.  Desoxyr ibonuc le i c  acids) 
Metabolisa,  Chromatographic  analysis.  Separa- 
tion. Cheaical  analysis.  Phenols. 


The  DNA-p 
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by  a  DNA- 
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rimer  activity  of  Ecieola  fractionated 
rat-thymus  DNA  samples  was  determined 
polymerase  assay  system.   All  DNA  samples 
heated  or  unheated.  and  fractionated  or  - 
nated.  showed  some  degree  of  DNA-primer 

The  chromatographic  profiles  of  heated 
different  from  those  of  unheated  DNA 
d  p-aminosalicylate.  used  in  the  prepa- 
DNA.  did  not  alter  the  patterns  of  DNA 
by  Ecteola  chromatography.   Sephadex 
raphy  was  found  to  be  a  rapid  and  effec- 
od  to  deionize  DNA  solutions.   DNA-primer 
was  increased  by  an  ammonium  hydroxide 

At  4  degrees,  treatment  of  DNA  by 
d  p-aminosalicylate.  Ecteola  column 
raphy  with  a  salt  gradient.  Sephadex 
romatography  with  deionized  distilled 
desalt  DNA.  and  1 yoph i I i za t ion  did  not 
-^imer  activity.   The  results  indicate 
primer  activity,  per  se.  is  not  specif- 
sociated  with  one  particular  fraction 
(Author) 
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Basel^Tex  *""*"*"*  Medicine,  Brooks  Air  Force 

oTrIJal'fu'^c?!:;.''^"''"'  «^^*««°~*TE  INFUSION 

by  G,  S.  Kanter.  .May  63,  8p, 

c^-^T^^l  A'''^!  657  393,  Task  775801 

SAM  TDR63  15  Unclassified  report 

comoound^'R.  ^•I'**'"^^*-  Physiology),  Sodium 
compound,,  Bicarbonates ,  Alkaloids,  Biocheais- 

mo^H    "^^    "■  "*"»tolo9y.  PH.  Urine.  Heart 
Blood  pressure.  ' 

The  effect  of  both  mild  and  severe  acute  alkalp- 
sts,  due  to  intravenous  sodium  bicarbonate 
infusion,  on  glomerular  filtration  rate,  renal 
Plasma  flow,  and  sodium  and  potassium  clearance 
was  investigated  on  12  anesthetized  dogs.   The 
max  mum  load  used  was  over  50  gm.  of  NaHC03 

oJ  2  5'mLo'/  |"\"''*"°"«ly  i"  ^  hours,  at  a  rate 
of  25  «Lq. /minute.   On  a  weight  basis,  in  a 

of  1?;     •  i  i*  *"'"'*'  ''*  equivalent  to  a  load 

lJ  mil    /lin^f  'VJ    '*'^^"  ''    ^•"^  '^^^  °f  -"ly 
3  8  t^P  i    '•,,1"*  "'=•'"■■'  P-'t^'ssium  fell  from 
r'rl    :\    r'    ■-*'-/llte«-.  and  the  plasma  sodium  in- 
creased froa  144.4  to  17C.8  a^qVliter  with 
maxiaua  NaHC03  loading.   There'ias  Jo  apjlrent 
acute  detriaental  ren.l  effect.   No  depressfoj 
?o2  :::%"!"  duration  rate  nor  of  rlnlVlH.. 
flow  was  seen  in  any  series  although  the  pH 

Mfic.'nt   Jr".""-^'  '"    '■^'-       Si-'lTly  no  sig- 
nificant effect  was  seen  on  blood  pressure 

hematocrit,  filtration  fraction,  heart  rat;,  or 

urine  pH  increased  significantly  with  higher 
oading  rales  and  concentrations.   (Author) 
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salmuni::lla  typhi 

1963.  flip. 


1960.  SUPPLEMtNT  V. 
Unclassified  report 


Descriptors:   ("Bibliographies.  Sal«onella), 
( 'Salaonel la .  Bibliographies),  Antigens  and 
antibodies,  laaunology.  Culture  aedia. 
Antibiotics,  Bacteriophages,  Genetics. 
I'^pideaiology ,  Food  Poisoning.  Aninals,  Man, 
Diagnosis.  Food. 


AD-<iU  "81      Di».  ^h 
(TISTB/CCH"  OTS  price  $T.*' 

Illinois  v..    Coll.  of  Medicine,  Chicago. 
TIIERHAl.  INJURY  OF  THE  SKIN. 
Annual  progress  rept.,  15  No*  58-1  Nay  ''0, 
by  Sol  Roy  Rosenthal.   1  Nay  f-C ,    11p. 
Contract  Nonrn59'^.,: ,  ProJ.  NRIH  1^1 

Unclassified  report 

Descriptors^   (*Uounds  and  injuries.  Skin), 
^•Theraal  radiation.  Skin;.  ("Skin,  Thernal 
radiation.'.  Nan,  Toxins  and  antitoxins.  Blood 
serua.  Blood. 


'■Toxins'*  were  denonstrated  in  the  bl 
acately  burned  or  injured  hunan  subjec 
deterained  by  the  cytotoxic  effect  on 
the  cytolytic  effect  on  red  cells  of  a 
burned  or  injured  i nd i v idun 1 s ,  and  pre 
tinogens  against  healed  burn  sera.  '■ 
ant ibody * • -I i ke  substances  Here  deraons 
the  sera  of  healed  burned  i  nd  i«  idu.-i  I  s 
neutralization  of  the  cytotoxic  effect 
cells  and  the  presence  o'  ''heaolysins 
precipitins.  In  prelinin.Try  clinical 
was  found  that  the  adai n i s tr a t i on  of  b 
plasna  fron  healed  burned  donors  to  cr 
toxic  burned  or  injured  subjects  was  a 
with  a  precipitous  change  in  their  cli 
condition  which  was  manifested  by  incr 
awareness,  appetite,  and  spontaneous  n 
and  a  decrease  in  local  edena ,  pain,  i 
and  restlessness.  The  pos t-tra ns f us i o 
such  critically  ill  subjects  lost  thei 
culture  toxicity  which  corresponded  wi 
clinical  iaproveaent.   (Author; 
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School  of   Medicine, 


George  Washington 

Washington,  D.  C. 

STUDIES  ON  THE  GENETICS  OF  VIRULENCE  IN  ENTERIC 

BACTERIA. 

»inal  technical  rept.  1  Dec  h2•^^    Sep  h3, 

by  Robert  Charles  Wood.   1  Sep  (•') ,    ^9p. 

Contract  UA.:.^  1  i  iiid.i3''f; 

Unclatf if ied  report 

Descriptors:   (•Bacteria,  Genetics),  ("Gene- 
tics.  Bacteria),  Microorganisms,  Shigella, 
Chroaosoaes,  Escherichia,  Salmone'io 
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segregants  which  lost  this  exngenote  were  fully 
virulent,  while  on  haplnid  segregants  which  lost 
this  exogenote  were  fully  virulent,  while  one 
haploid  which  had  incorporated  it  proved  to  be 
•virulent.   Preliminary  tests  on  a  mouse-virulent 
Salmonella  typhimurium  hybridized  by  an  avirulent 
Salmonella  abony  donor  indicated  that,  in  this 
species  also,  virulence  may  be  lost  on  substi- 
tution of  the  xyl — rha*  region.   Salmonella 
typhosa  strain  ►i^WSr,  hybridized  by  aating  with 
an  E.  coli  Hfr  strain,  was  found  to  exhibit 
enhanced  recipient  ability  on  reaating  with  E. 
coli  donors  whose  lead  chromosomal  region  matched 
the  genetic  segment  integrated  by  the  hybrid. 
(Author) 


AD-^H  8^0      Div.   16 
(TISTB/AAh;  OTS  price  |1.10 

Aray  Biological  Labs.,  Frederick,  Nd. 

ON  THE  NATURE  OF  IMMUNITY  AGAINST  PLAGUE. 

by  Ye.  I.  Korobkova  and  L.  V.  Saaoylova.  3  Apr  63, 

3p. 

JPRS  K30^9O;  ABL  Trans.  768 

Unclassified  report 

Trans,  froa  Zhurnal  Nik  rob iol og i i  (Journal  of 
Microbiology),  vol.  3:i,    pp.  76-82,  19t2. 

'Descriptors:   ("Pasteurrel  la.  Diseases), 

("Bacteria,  laaunity).  Infections,  Immunology, 
MicroorganisBs ,  Antigens  and  antibodies, 
Aaiaals,  Mice,  Hats,  Vaccines. 


AD-iiK  8^1       Div,   16 
(TISTB/AAK)  OTS  price  $1.60 

Arny  Biological  Labs.,  Frederick,  Md. 

AEKOSOL  IMMUNIZATION  NITH  DRY  POWOEK  VACCINES 

AND  TOXOIDS. 

by  N.  I.  Aleksandrov,  N.  Ye.  Gefen,  K.  G. 

Gapochko,  N.  S.  Garin,  and  A.  I.  Maslov.  -  Apr  t}, 

"P. 

JPRS  R3Ci<>D;  ABL  Trans.  76c 

Unclassified  report 

Trans,  froa  Zhurnal  Mi krobiologii  (Journal  of 
Microbiology),  vol.  33,  pp.  31-37,  19b2. 

Descriptors:   ("Aerosols,  Immunity),  , "Vaccines, 
Powders),  Toxins  and  antitoxins.  Brucella, 
Bacteria,  Microorgani sas,  immunology. 


AD-..1i:  858     Di».   16 
(TISTB/LMH)  OTS  price  $8.10 

Laval  U.  (Canada). 

NEUROHUMORAL  CONTROL  OF  THYROTROPIC  ACTIVITY. 

Final  rept,.  1  Oct  6C-31  May  c3. 

by  Claude  Fortier.  31  May  63,  1». 

Grant  AF  AF0SR61  15 

AFOSR  j;995  Unclassified  report 

Descriptors:   ("Thyroid  hormones.  Medical 
research).  Stress  (Physiology).  Thyroid  gland. 
Surgery.  Adrenal  glands.  Adrenocorticotropic 
hormones.  Biosynthesis,  Shock  (Pathology), 
Abstracts. 

This  study  was  aiaed  at  analyzing  the  changes  in 
ACTH  and  TSH  secretion,  induced  by  such  factors 
as  stress,  thyroidectomy,  adrenalectomy,  thyroid 
hormone  administration  or  associations  thereof, 
in  terms  of  altered  r.ites  of  synthesis,  release 
or  disappearance  of  these  hormones,  by  concur- 
rently assessing,  as  a  function  of  time  following 
onset  of  the  stimulus,  their  concentrations  in 
the  pituitary  and  in  the  blood,  and  by  deter- 
mining their  rates  of  disappearance  from  the 
circulation,  following  exogenous  administration. 
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It  was  found  that:   (l)  Stress,  as  exeapli 
by  surgical  trauma  or  faradic  stiaulation, 
addition  to  stiaulating  ACTH  secretion,  si 
taneously  depresses  the  synthesis  and  rele 
of  TSH,  but  has  no  effect  on  the  reaoval  r 
of  circulating  TSH,   (2)  Prior  adrenalecto 
not  influence  the  TSH  response  to  stress  w 
is  therefore  not  mediated  by  coi^tlcos  t  eroi 
by  catecholamines  of  aedul  lar  jr.  o^lgl  n.  [3, 
Thyroidectoay  slows  down  the  disappearance 
of  circulating  TSH,  in  addition  to  stimula 
TSH  secretion.   (^)  Adrenalec toay  depressei 
the  rate  of  secretion  of  TSH  and  its  rate 
reaoval  froa  the  circulation.   (5)  SaaU  a 
larger  doses  of  triiodothyronine  respectiv 
enhance  the  synthesis  and  block  the  release 
TSH  in  the  t hyroidec toai zed  aniaal.   (Auth 
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AD-^U  926      DlT.   16 
(TISTB/AAR)  OTS  price  *1.60 

Florida  U. ,  Gainesville. 

EFFECT  OF  HYPOXIA  ON  THE  RATE  OF  OXYGEN  CONMUMP 

TION  OF  NEWBORN.  YOUNG.  AND  ADULT  MICE  AT 

VARIOUS  ENVIRONMENTAL  TEMPERATURES, 

by  S.  Cassin.   May  63,  ip. 

Contract  AF^I  609  1553,  Task  775801 

SAM  B  TDK62  122  Unclassified  report 

Descriptors:   ("Oxygen  consuaption.  Mice) 
("Hypoxia,  Mice),  Teaperature,  Envi ronmenUal 
tests.  Infant,  Physiology.  Metabolisa,  Ec)loay, 
Measureaent,  Laboratory  aniaals. 


Critical  Po2  that  is,  Po2  below  the  point  a: 
which  oxygen  consumption  is  reduced  -  was 
measured  in  newborn,  i-day-old.  and  adult  m 
At  theraoneut ral  environmental  teaperatures 
critical  Po2  of  newborn  was  8;    mm.   Hg;  tha 
5-day-old  mice  was  ICC  mm.  Hg ;  and  that  of 
was  7^  mm.  Hg.   When  ambient  teaperature  wa 
lower  than  the  theraoneut ra-1  point,  the  critical 
Po;  was  higher.   The  extra  oxygen  consumptiH 
used  to  combat  the  lowering  of  body  tempera 
appeared  to  make  the  animal  more  vulnerable 
hypoxia.   Although  the  newborn  aouse  cannot 
sist  hypothermia  effectively,  there  wa«  a  s: 
increase  in  its  oxygen  consuaption  in  respo 
■ild  hypotheraia.   Maxiaal  oxygen  consumpti 
occurred  at  lower  teaperatures  in  the  :-day 
■ouse  than  in  the  1-day-old.   Evidently,  th 
is  a  rapid  maturation  of  temperature-con t roi 
aechanisas  during  growth.   (Author) 


AD-iiU  936     Div.   16 
(TISTB/AAR)  OTS  price  $9.10 


Agricultural 

PHYSICAL  AND 

SYSTEMS, 

by  E.    C.  Nassink 

1  Dec  62,  ICiip. 

Contract  AF6I  C52 

AKOSR  ^90^ 


v.,    Wagenigen  (Netherlands). 
CH.-MICAL  STlUItS  OF  CHLOROPHYLl 


and  G.  H.  M.  Kronenberg. 
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Unclassified  report 


O.scriptors:   ("Chlorophylls,  Qhemistry). 
Physical  chemistry.  Organic  compounds,  tn 
Knergy.  Carotenoids.  Photosynthesis.  Heat, 
Chemicals,  Measureaent,  tlacteria,  Absorpti 
spectrum.  Pigments.  Proteins.  Sodium  compo 
Alcohols. 


AD-4U  954      Div. 
(TISTB/AAH)  OTS  price 


16,    4 

•  1.10 


Nen    York    Medical    Coll.,    N.    Y. 

DISTKIBLTION    AND    COMPOSITION    OF    SIALIC    ACIDS 
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MEDICAL  SCIENCES  -  Division  16 

GLYCOPROTEINS. 

Annual  progress  rept.  no.  7, 
by  Nard  Pigaan.   Aug  63,  lOp. 
Contract  DA  MDi;9  193  62G50 

Unclassified  report 

Descriptors:   ("Glycoproteins,  Distribution), 
Cheaical  properties.  Acids,  Glands,  Electro- 
phoresis, Centrifuges,  Proteins,  Aaino  acids. 
Carbohydrates,  Enzymes,  Peptides,  Hovines, 
Blood  groups.  Molecular  weight. 

The  principal  aucin  of  prociae  submaxillary 
glands  has  been  isolated  in  a  highly  purified  con- 
dition and  analyzed.   The  mucin  was  electro- 
phoretically  and  ul tracent ri f ugal ly  homogeneous: 
It  was  composed  of:   protein,  ^0%;    sialic  acid, 
20%;    hexosaaines,  2^%;    galactose,  12;J;  fucose,  7%. 
The  hexosaaine  was  nearly  all  D-galactosaaine, 
and  the  sialic  acid  was  N-glycol lylneuraminic 
acid.   The  aaino  acid  pattern  was  similar  to  that 
Reported  earlier  for  other  mucins  and  blood-group 
substances  and  was  rich  in  serine,  threonine,  pro- 
line, and  glycine  and  alanine.   Further  work  has 
been  done  on  the  glycopeptides  obtained  by 
enzyme  action  (Pronase;  on  bovine  suboaxillary 
aucin.   Dialyzable  lycopeptides  were  obtained  in 
about  8Q%   yield  and  were  fractionated  on  Sephadex 
G50.   The  average  molecular  weight  was  about 
1^00.   Their  coaposition  and  blood  group  activity 
•re  currently  under  study.   (Author) 


AD-4U  99^      Div.   16 
(TISTB/AAH)  OTS  price  |1.60 

Naval  Ordnance  Test  Station.  China  Lake.  Calif 
FLOW  VISUALIZATION  EXPERIMENTS  WITH  A  DOLPHIN 
by  Moe  WiUiaa  Rosen.  Apr  tj,  Up. 
NAVWEPS  Rept.  80o2;  NOTS  TP3C65 

Unclassified  report 

Descriptors:   ("Swimming,  Cetacfe^),  ("Hydro- 
dynamics, Cetacea),  Water,  Design,  Underwater 
Fluid  flow.  Fishes,  Motion. 

The  manner  in  which  water  flows  about  the  body  of 
a  swiaaing  dolphin  is  a  subject  conerning  which 
little  is  known.   In  1958,  2  years  before  the 
research  described  in  this  report,  what  appeared 
to  be  an  immense  transverse  vortex  was  discovered 
by  the  author  in  the  water  spray  over  the  back 
of  a  leaping  dolphin.   In  addition,  a  peculiar 
system  of  large  twin-arned  transverse  vortexes 
appeared  in  the  spray  wake  behind  its  tail.   Fur- 
ther original  experiments  that  year  with  a  fish 
led  to  the  discovery  by  the  author  that  a  remark- 
able system  of  Urge  discrete  vortexes — the  Fish 
Vortex  System — exists  in  the  water  at  the  sides 
of  a  swimming  fish.   The  resemblance  of  the 
dolphin's  spray  vortex  to  the  fish  vortexes  in 
design  and  position  was  striking.   These  discov- 
eries stimulated  the  further  flow  visualization 
research  on  dolphins  reported  here.   The  findings 
of  this  research  indicate  the  presence  of  a 
vortex  phenomenon  under  water  about  the  body  of 
a  dolphin  that  resembles  the  Fish  Vortex  Systea 
^Author; 


AD-ii15  022      Div.   16 
(TISTB/WA)  OTS  price  »1.1C 

School  of  Aerospace  Medicine.  Brooks  Air  Force 

Base,  Tex. 

INACTIVATION  OF  ENCYSTING  AZOTOBACTER  CELLS  BY 

IONIZING  RADIATION, 

Prel imi  nary  rept . , 

by  Thomas  L.  Roberts.   May  63,  2p. 

Task  775702 

SAM  TDH63  13  Unclassified  report 
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Division  16  -  MEDICAL  SCIENCES 

Deicripiorii   ( •Azotobacteraceae ,  Kadiatioa 
•ffeets).  (•Hadiatloa  effects,  Azotobac- 
teraceae),  Gaua  ray«,  Eacapsulat  ion.  X-rays, 
Aaalysis  of  variance. 

Aiotobacter  cysts  were  exposed  to  x-ray,  gaaaa 
ray.  and  proton  radiation.   Results  indicate  a 
sensitive  response  to  Iom  levels  of  radiations. 
Aiotobacter  cysts  ^ay  offer  a  biologic  systea 
for  dosimetry  of  ionizing  radiations.  (Author) 


AD-415  029 
CIXSTB/AAR) 


Div.   16 
OTS  price  $1.60 


Uaiversity  Coll.  of  East  Africa  (Kaapala  Uganda), 
PROFESSIONAL  ACTIVITIES  OF  THE  UNITED  STATES 


MEDICAL  RESEARCH  AND 
Annual  progress  rept, 
by  Daniel  H.  Connor. 
Grant  DA  BDiig  193  62 


DEVELOPMENT  COMMAND  PROJECT. 
,  1  Feb  62-31  Jan  63, 
31  Jan  63.  13p. 
656 

Uaclassified  report 


Descriptor*:   (•Coaaunt cable  diseases.  Scien- 
tific research).  Diseases,  Pathology,  Medical 
research.  Research  prograa  adai ni st ration, 
Parasi tos. 


AD-A15  053     DiT.   16 
(TISTB/AAR)  OTS  price  |1,60 

SoMthwestera  Medical  School,  0.  of  Texas 
Dallas. 

THE  EFFECT  or  LIPASE  INGESTION  UPON  BLOOD  LIPID 

LEVELS. 

Rept.  for  20  Mar  62-5  Apr  63, 

by  Jaaes  C.  McPhersoa  and  Hilliaa  M.  Burr,  Jr. 

5  Apr  63,  3p. 

Contract  0Ai9  007ad662 

Unclassified  report 

Report  OB  Studies  on  Lipid  Metabolisa  using 
CU  Labeled  Materials. 

Descriptors:   ('Lipids,  Blood),  ("Natrltion, 
Easyaes),  Dogs.  Man.  Blood  plasaa,  Deteraina- 
tioB,  Deasity,  Cholesterol,  Measureaent, 
Measureaent,  Metabolisa,  Carbon.  Radioactive 
•   isotopes.  Tracer  studies. 

Suppleaeats  of  a  highly  purified  lipase  were 
given  with  fat  test  aeals  to  huaan  subjects  and 
dogs  in  order  to  deteraine  the  effect  on  blood 
lipid  levels.   The  optical  density  and  hence 
lipid  levels  of  the  blood  plasaas  were  lowered  in 
all  subjects  ahea  sufficient  lipase  was  ingested. 
The  total  esterified  fatty  acid  aad  triglyceride 
deterainations  confiraed  this  aeasureaent  of  the 
decrease  acid  aad  triglyceride  deterainations 
confiraed  this  aeasureaeat  of  the  decrease  ia 
blood  lipid  levels.   Huaaa  subjects  with  lowered 
fasting  O.D.  values  and  E.F.A.  appeared  to  re- 
quire aore  lipase  to  obtaia  this  effect.   The 
blood  cholesterol  values  of  aoraal  subjects  were 
not  affected,  aor  was  that  of  a  hyperllpeaic 
subject  who  ingested  the  lipase  for  over  a  four 
week  test  period.   In  all  huaan  subjects,  the 
serua  lipase  values  were  elevated  when  the  blood 
lipid  levels  were  lowered.   The  association  of 
elevated  blood  lipase  levels  with  decreased 
blood  lipids  suggest  the  possibility  of  a  lipo- 
lytic action  in  the  blood.   (Author) 


AD-i15  098     Div.   16 
(TISTB/WA)  OTS  price  |1,10 

Florida  U. .  Gainesville. 

THE  EFFECT  OF  CARBONIC  ANHTDRASE  INHIBITION  IN 


EXERCISING  RATS, 

by  S.  Cassin.  M.  J.  Beck,  P.  Travis.  S.  Sanders 

and  A.  B.  Otis.   May  63,  6p. 

Contract  AF^I  609  1553.  Task  775801 

SAM  TDR63  22  Unclassified  report 

Descriptors:   (•Enzyaes,  Carbonic  anhydrase), 
(*Carbonic  anhydrase.  Inhibition),  Physiology, 
Exercise,  Rats,  Hypoxia,  Controlled 
ataospheres. 

A  series  of  experiaents  has  been  perfnraed  to 
ascertain  the  effect  of  carbonic  anhydrase  inhi- 
bition on  the  ability  of  rats  to  exercise  in  roos 
air  and  in  an  ataosphere  of  6%   02.   In  separate 
experiaents.  it  was  first  established  that  peak 
plasaa  concentrations  of  the  inhibitor  aceta- 
zolaaide  after  intraperitoneal  injection  and 
peak  PCft2  values  in  subcutaneous  gas  pouches 
occurred  cnncoai t ant ly  at  about  60  ainutes. 
Rats  trained  to  run  on  treadaills  were  able  to 
run  as  long  as  5  1/2  to  6  hours  at  0.^6  aile 
per  hour  in  rooa  air  whether  carbonic  anhydrase 
was  inhibited  or  not.   When  exercised  in  6i   02, 
however,  the  aniaals  in  which  carbonic  anhydrase 
was  inhibited  ran  3^*%    longer,  on  the  average, 
than  did  control  aniaals.   The  increase  in  venti- 
lation, which  is  known  to  be  induced  during  car- 
bonic anhydrase  inhibition,  without  consequent 
tissue  hypocapnla  and  alkalosis  probably  ac- 
counted for  the  iaproved  exercise  perforaance 
of  inhibited  aniaals  in  a  low-oxygen  environaent. 
( Author) 


AD-i15  165     Div.   16 
(TISTB/AAR)  OTS  price  $^.60 


Menlo  Park,  Call f. 
AN  ANALYSIS  OF  NERVE 


Stanford  Research  Inst., 

THE  AXON  AS  A  NEtRISTORi 

TRANSMISSION. 

I nt eria  rept.  no.  1 , 

by  Hewitt  D.  Crane.   Nov  6a,  38p. 

Contracts  Nonr321200  and  AF33  616  7567,  SRI  ProJ, 


3286 


Unclassified  report 


Descriptors:   ("Nerves,  Tr ansai ssi ons) ,  Nervous 
systea,  Analysis,  Nerve  cells,  Models  (siaula- 
tlons).  Propagation,  Electrical  properties, 
Potassiua,  Sodiua. 

Neurittor  is  the  naae  assigned  to  the  class  of 
devices  that  exhibits  at tenuat i onless  signal 
propagation,  as  in  the  at tenuat i onl es s  propaga- 
tion of  a  burning  zone  along  a  siaple  cheaical 
fuse,  or  the  at tenuat i onless  propagation  of  an 
electrical  discharge  along  the  axon  of  ■  nerve 
fiber.   Early  studies  have  shown  that  totally 
distributed  electronic  lines  can  be  realized  that 
exhibit  siailar  propagation  properties;  futher- 
aore,  aany  different  types  of  lines  can  be  real- 
ized, each  characterized  by  different  feras  of 
■atheaatical  systeas.   This  report  reviews  an 
analysis  of  nerve  transaission  froa  which  excel- 
lent electrical  aodels  and  equation  foras  are 
derived.   A  result  of  the  study  has  been  the 
realization  that  the  propagation  along  the  axon 
of  a  nerve  fiber,  and  that  along  a  (conceptually) 
rechargeable  fuse  appear  to  be  f undaaent al ly  dif- 
ferent, ^though  their  terainal  properties  are 
identical.   (Author) 


AO-^15  208      Div.   16 
ITISTB/MA)   OTS  price  $1.10 

School  of  Aerospace  Medicine,  Brooks  Air  Force 

Base,  Tex. 

THE  PROTECTIVE  EFFECTS  OF  PRETREATMENT  KITH 
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ADRENOCORTlCOTROPHlC  HORMONE  IN  TRAUMATIC 
SHOCK. 

May  63.  3p.  Technical  docuaentary  rept.  no, 
63  10  /    r      1 

Task  775601 

SAM  B  TDH63  10 

Uaclassified  report 

Descriptors:   ("Shock  (Pathology),  Protedlive 
treataeats).  (•Adrenocorticotropic  horaoi  0. 
Blood  pressure.  Low  teaperature  research, 
Vasoactive  agents.  Physiology,  Medical  r<  earch. 


Adrenocorticotrophic  horaone  (ACTH)  was  gi 
to  rats  prior  to  subjecting  thea  to  a  aeas 
severe,  surfical  trauaa.  Pretreated  aniaa 
were  able  to  aaiatain  their  systolic  blood 
pressure  at  noraal  levels  while  untreated 
aals  showed  aarked  hypotension  at  the  cone 
of  the  trauaa.  Aniaals  which  were  stresse 
being  subjected  to  a  cold  environaent  (3  t 
C)  for  one  week  before  trauaa  and  pretreat 
with  ACTH  showed  no  difference  in  aean  sys 
blood  pressure  froa  untreated  stressed  con 
Pretreataent  with  ACTH  has  a  definite  vaso 
pressor  effect  in  previously  eucorticoid 
aniaals.   (Author) 


AD-i15  217     Div.   16 
(TISTB/MA)  OTS  price  $2.60 

Stanford  U. .  School  of  Medicine.  Calif 
SPEECH  DISCRIMINATION  OF  HEARING-IMPAIRED  I 
VIOLALS  IN  NOISK:   ITS  Ri:LATlONSHIP  TO  OTH 
AUDIOMKTRIC  PARAMETERS, 
by  Mark  Ross.  Dorothy  A.  Huntington 
Newby  and  Richard  F.  Dixon.  Apr  63. 
Contract  AF^I  657  376,  Task  775503 
SAM  TDR62  130  Unclassified 
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report 

Descriptors:  ("Audioaetry.  Speech).  Dist 
Noise.  Hearing.  Tests.  Pathology,  Correla 
techniques.  Audiofrequency. 
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aD-415   273  Div.      16 

(TISTB/MA)    OTS   price   $1.10 

School    of   Aerospace   Medicine.    Brooks    Air   Foi 

Base,  Tex. 

PAROTID  FLUID  STEROID  RESPONSES  TO  GRADED  D 

OF  CORTICOTROPIN, 

by  Ira  L.  Shannon,  John  R.  Prigaore  aad  Mill 

A.  Gibsoa.  May  63.  3p. 

Task  7756O2 

SAM  B  TDR63  30         Uaclassified  report 

Descriptors:   ('Corticosteroid  agents. 
Secretion,,  (•Saliva).  Adrenocorticotropic 
horaone.  Physiology,  Uriae. 

Paroitid  fluid  and  urine  1 7-hydroxycort i cos tHroid 
(1'"-0HCS)  aeasureaents  were  carried  out  in  9 
systeaically  healthy  young  adult  sules  who  r 
ceived  graded  i nt raauscula r  doses  of  ACTH.  Hie 
idainistrat ion  of  20,  30.  and  ^0  units  of  A( 
produced  significant  increases  in  parotid  fl 
free  17-OHCS  levels  2  hours  after  dosage.   T 
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MEDICAL  SCIENCES  -  Division  16 

17-OHDS  levels  in  parotid  fluid  following  5  and 
10  units  of  ACTH  did  not  differ  significantly 
froa  those  for  the  control  group.   The  total 
17-OHCS  excretion  rates  in  urine  over  the  6-hour 
experiaental  period  showed  a  steady  increase 
with  the  increase  in  dose  levels.   These  find- 
ings strengthen  the  preaise  that  parotid  fluid 
steroid  aeasureaents  aa y  be  eaployed  in  evalu- 
ating huaan  adrenocortical  status.  (Author) 


AD-^15  373     Div.   16 
(TISTB/WA)  OTS  price  $2.60 

School  of  Aerospace  Medicine.  Brooks  Air  Force 

Base,  Tex, 

JMPORTANCE  OF  STOMACH  AND  OTHER  EXTRATHYROIDAL 

EXTRARENAL  AVENUES  OF  IODIDE  LOSS  DURING  THYROID 

UPTAKE  TESTS, 

by  NiUiaa  P.  Fife.   June  63.  20p. 

SAM/B  Review  6  63      Unclassified  report 

Descriptors:   ("Thyroid  gland,  Metabolisa) 
(•Metabolisa.  Iodide).  Stoaach,  Kidney, 
Inhibition,  Biosynthesis.  Secretion,  Skin 
Salivary  glands,  Physiology,  Tracer  studies. 

The  results  of  the  study  show  that  although  the 
thyroid  gland  and  the  kidneys  usually  are  con- 
sidered the  two  aain  organs  in  direct  coapeti- 
tion  for  blood  iodide,  actually  there  are  at 
least  seven  other  organs,  each  of  which,  during 
the  first  2  hours  aftir  iodide  sdain i s tra tion. 
aay  reaove  aore  iodide  than  does  the  thyroid 
gland  itself.   Even  at  the  end  of  18  hours,  the 
thyroid  gland  aay  accuauiate  only  20)1  of  the 
radioactive  iodide  found  in  the  body  at  that 
tiae.   Thyroid  uptake  tests  eaploying  radioactive 
iodide  aay  be  grossly  influenced  by  the  stoaach, 
which  noraally  accuaulates  iodide  actively  at  a' 
high  organ/blood  gradient.   Under  certain  condi- 
tions such  as  voaiting  or  aspiration,  this  aay 
result  ^n  reaoval  of  an  exceedingly  large  aaount 
of  the  iodide  test  dose  before  it  can  be  ac- 
cuaulated  by  the  thyroid  gland.   Under  other 
conditions,  such  as  in  achlorhydria  or  gastrec- 
toay.  it  aay  hold  little  iodide,  resulting  in 
blood  concentrations  of  iodide  remaining  higher 
than  noraal.  thus  peraitting  the  thyroid  to  re- 
aove aore  iodide  than  noraally.   Any  coabinatioa 
of  these  conditions  probably  would  seriously 
influence  thyroid  uptake  studies.   (Author) 


AD-415  ^06     Div.   16 
(TISTB/AAR)  OTS  price  $3. 60 

Technical  Library  Camp  Detrick,  Frederick,  Hd . 
ROCKY  MOUNTAIN  SPOTTED  KEVER  GROUP  Ot 
RICKETTSIOSES.   BIBLIOGRAPHY, 
by  David  G.  Coonan.   195r,  3.4p. 

Unclassified  report 

Suppl  .  to  AD-29ii  882. 

Descriptors:   (•Bibliographies,  Rickettsia) 
(•Ricettsia,  Diseases),  Bacteria. 
Nicroorgani  sms . 


AD-i15  ^15     Div.   16 
(TISTB/AAR)  OTS  price  $5.60 

Resources  Research  Inc.,  Washington,  D.  C. 

RAPID  MICROBIOLOGICAL  DETECTION. 

Fiaal  rept. 

30  Apr  'S3,  53p. 

Contract  N178  805A.  ProJ   N178  8C9-7 

Unclassified  report 


Division  16  -  MEDICAL  SCIENCES 

De.eriptor,:   CMicroora.-i s.s.  Detection;. 
BicillMs  subtilis.  Bacteria.  Feasibility 
"  ;'"f"*^;'/'l«'">s*>««'  phosphates.  Oscilloscopes, 
rells  ^Biology  .  St repto«y ce, .  fungi.  Spores 
Yoasts,  Growth,  H  iochemi  stry .      '  '   '^     • 

The  Sensibility  of  detecting  oi croorga ni sns 

ilVr.A^      I    ■•"•*"'■*''«  liOht  eoilted  when  they  are 
ntroduced  into  an  ATP-dependent  firefly 
uminescence  reaction  has  been  established. 
InstrM.entation.  consisting  basically  of  n  re- 
!r!!!!i?!'""''""'  "  P'"'t»'»''lt*Plier  system,  and 

'  se«b  ii"?""'  "'*'  """"  "^^-XH-t.  ii.s  been 
a5se«bled  in  r,  manner  which  permits  the  obser- 
vation and  recording  of  the  reaction  produced 
^y    quantities  of  ATP  a,  low  as  J  x  '  '1    'v  uo 

beell'ilhlrr"^^'"'",'''  P"*'****  response;  have 
ih!ch  f„^   !  /r""     «ll''«rent  Microorganisms 
■  hich  included  l.ncteria.  yeast,  and  stren- 

berr^h!*;   ;:*r'''"-'y  "■-pi"  responses  hale  also 
co^J^J   "*"   ""  'y-Philised  bacteria,  a 
eo««ereial  preparation  of  dried  yeast,  funous 
.pores,  and  a  soil  extract.   Bacteria   ceurin 
l.B  phase  responded  as  readily  as  those  in 
exponential  growth.   Yeast  cell,  grown  for  two 
-eek,  responded  in  the  ,a.e  -anne?  as  younger 
te   ed   '^"'''•"''  ""^^  »"•"•  fo  weeks  iere  not 
lultil'i  ''M'onse  was  obtained  from  Bacillus 

incubat  on  ,n  a  growth  medium.   Dead  cells  did 
not  yield  a  positive  response.   (Author) 


(TISTB/AAH;  OTS  price  ^3.60 

Resources  Kcsearch  In« ..  Washington .  0.  C. 
RAPIO  MlCfrOBlOLOGlCAL  DtTfCTION 
Quarterly  rept  .  no.  1,  1  Hay-n  July  »1 
^  Aug  '  «,  3^p 
Contract  Nivg  8nQ7 

Unclassified  report 

Descriptors:   :»Hciro«rgani sms  ,  Uetectioi), 
[  Biological  assay.  Adenosine  phosphates^ 
Purification.  Enzymes.  Escherichia,  Bacteria 
"icroorganisms.  Algae,  Luminescence.  Algae. 

A  new  tchnique  for  the  bioassay  of    ATP  was 
developed  in  which  the  reaction  is  allowed  to 
take  place  on  filter  paper.   A  major  advantage 
of  this  technique  is  that  it  allows  a  rapid  con- 
centration of  dilute  ATP.   A  similar  method  which 
employs  glass  plates  instead  of  filter  paper  is 
under  development.   Studies  were  carried  out 
"tth  partially  purified  preparations  of 
luciferase  and  luciferin  in  an  effort  to  under- 

ef*f!I^•  "'^.f?"'w^'  eliminate  the  inherent  light 
effect.   While  the  mechanism  of  the  inherent 

.n  ?!!.t[  t""'  **  "°*  ''^  defined,  it  appears  that 
•n  initial  'one  step'  treatment  with  calcium 
phosphate  gel  eliminates  a  major  part  of  the 
inherent  light  without  affecting  the  enzyme 

!tp*/"^  l"    ""'  '""  extent.   The  extraction  of 
ATP  from  E.  coU  and  S.  ceravisiae  using  differ- 
ent solvents  is  now  being  studied.   Using  ex- 
traction with  hot  water  as  the  basis  of  com- 
parison, perchloric  acid  was  not  as  effective 
while  acetone  when  mixed  with  water  at  a  ten 
to  one  ratio  effected  a  significantly  better 
extraction.   Detection  of  j.8  :  yeast  cells  has 
been  realized.   By  using  methanol  extraction  it 
has  been  possible  to  obtain  a  positive  response 
from  algae.   :Author^  *^ 
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Penniylvaaia  State 
(No  title  . 


V.  .    University  Park, 


Research  rept . . 
by  E.  S.  Lindstrom.  1 
Grant  AF  AFOSR  61  ^2 
AFOSR  ^P^e 


Jan  61 .  3p. 
L'aclaislf led  report 


Descriptors:   i»Planis  (BotanyJ.  PhvsioUgy, 
Abstracts.  Metabolism.  Photosynthesis 
Enzymes.  Bibliographies.  Pigments. 


AD-ii15  46^ 
T I STB/ da;  OTS 


Dir.   16 
price  |5.. 


Max-Planck-Inst itut   Germanyl 

THE  ENZYMATIC  DEGHADATIO!^  OFTERPENES 

^  inal  technical  rept. . 

by  M.  Seubert.  U.  He.berger.  E.  Fass  and 

H.  Ilubner.  ^^   Dec  o2,  5Jp. 

Contract  AF61  052  251 

AFOSK  Kept.  no.  .^905    Inclassified  report 

Descriptors,   CEazymes.  Degradation  . 
(•Bacterial  extracts.  Enzymes}.  PhysiMogy 
Oxidation.  Pseudo.on.s.  Chemic;i  reaction^ 
ana'"'?:!'  """'''  »-«»»tance..  Chromatographic- 

Pyruvate  carboxylase  employed  in  these  studies 
has  been  purified  550  times  from  crude  extracts 
of  Ps   c.tronellolis.   The  enzyme  catalyzes 
the  ATP  and  Mg^^-  dependant  carboxy?ai  o^of 
pyruvate  to  oxalacetate.   Bioiin  acts  .s  the 
prosthetic  group  of  the  enzyme.   By  exchanne 
studies  with  radioactive  compounds',  C02-  ' 

?n%hrrT''  ?•*  ''""  *"'""'  ^^  Participate 
to  ^h!  ^•'•''°''yl«t>°»  of  pyruvate.   I„  contrast 
to  the  mammalian  pyruvate  carboxylase  the 
enzyme  isolated  from  bacteria  catalyzes  the 
■bove  reaction  in  the  absence  of  acetyl  toA 
The  implication  of  this  observation  regardi^o 
lllllr't,"''!,''''"'    carboxylation  mech'^tsi   ?n 
Uutho  "   ""'  '»«»«'»l»»n  systems  i,  discussed 


AD-^15  47q      Uiv.   1. 
(TISTB/WA;  OTS  price  $1.1 

Masr'**  ^''^^'    '*'■*'*•**"'  "•"'  Fellows.  Cambridge. 

HYPOTHALAMIC  SECdETORY  FaCTOI!  » OR  AORENO- 

CORTICOTIIOPIC  HOIiMONE  (.SF-ACTH;  . 

»  ina 1  Technica 1  rept . , 

by  Paul  L.  Nunsoa.   16  Jan  *  .'8p 

Contract  A»\49  638  7^0 

*'OSR  ^^OZ  Inclassiried  r.-nort 

Descriptors:   ('Tissue  extract.  Biological 
•ssayi.  (-Biological  assay.  Tissue  extract.. 
[    Thalamus.  Secretion  .  Adrenal  glands 
Ascorbic  acid.  Adrenocorticotropic  hormone. 
Purification.  Rats. 
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Ao-iu  11:; 

^TlSTIi,  AMS' 


Uiv.       17.    4 
OTS    price   $1 .60 


Foreign    Tech.    Div    .    Air    Force    Systems    Comman 
Mright-Patter son    Air    Force    Base,    Ohio. 
fORHOSION    STIUV    V.       MFtllAMSM    OF    (  HtMK  AL    PA 
SlVATlON    AND    ( OKHOSION    OF    MLTALS, 
by    M.     Prazak    and    V.     Prazak.     ^    Julv    tj,     13p. 
KTD   TTt2    1721  tnclassified    report 


Trans,    from   Sbornik    (hekoslovak    khi 
;i.    pp.    5t.4-57C.    1  >56 


li  i    Ha  bo  I 


Descriptors:       ("Iron.    Corrosion    .     (•(orros 
Iron     .     ('Polarization,    Iron    .    Llectrochemi 
Oxidation-reduction    reactions,    (hemistry. 
Nitric    acid.    Oxidation,    Mttals. 
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AD-iU  1'  .;      Div.   17,  2i 
vTlSTM/AM/  OTS  price  *8 . 1 : 

Electro-Optical  Systems  Inc. 

KESEAIICH  ON  CESllM  VAPOK. 

Annual  rept..  1  May  t,2-1  May  fe3, 

by  A.  0.  Jensen.   1/,  June  c3,  EOS  Rept.  3130 

Contract  Nonr38j500 

Unclassified  report 

Descriptors:   ("Cesium,  Vapors).  ("Resonan 
absorption.  Measurements,.  Plasma  sheath, 
Ionization.  Theory.  Thermiraic  converters. 
Atomic  energy  levels,  Hi^h  temperature  res 
Ionization  potential.  Gases.  Absorption  sp 
Irum.  Pressure.  Test  equipment.  Test  metho 
Emissivity.  Refractory  metals  and  alloys. 
Soldering  alloys.  Brazing. 


The  results  of  an 
tion  of  resonance 


investigation  into  the  abs 
radiation  in  cesium  vapor 
the  effect  of  resonance  radiation  on  the  ionil 
tion  processes  in  cesium  vapor  plasmas  are  r 
ported.   A  model  for  the  dominant  ionization 
processes  in  cesiuu  vapor  plasmas  are  reporte 
A  model  for  the  dominant  ionization  processes 
proposed  that  appears  to  be  applicable  to  th« 
cesium  pressure  range  and  other  conditions  fo 
in  cesium  vapor  thermionic  converters.   It  ha 
been  found  that  the  atomic  resonance  absorpti 
bandwidths  at  the  3521  Angstroms  and  3^fi,j 
Angstroms  resonance  lines  are  tr.uch  greater  th 
previously  reported.   A  molecul.ir  absorption 
near  7t00  Angstroms  was  also  observed  which  c 
contribute  significantly  to  the  energy  input 
cesium  vapor  plasma.   At  high  cesium  pressure 
vSreater  than  C.3  "m  Hg]  and  emitter  temperat  ilres 
greater  than  1800  K)  the  absorption  of  resonance 
radiatiori  may  be  the  most  significant  energy 
input  into  a  cesiuu  vapor  thermionic  converte 
plasma  leading  to  the  formation  of  the  cesium 
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METALLURGY  -  Division  17 


molecular  ion  as  the  dominant  ionic  species 
the  plasma  according  to  the  relationship: 

•      •  + 

Cs   •♦•  Cs   (heat  of  formation  C  s  ;  -•  Cs.  ■»•  e, 

;  A  u  t  h  0  r  ) 


AD-iU  172 
(TISTM/AMS 


Div.   17.  26 
OTS  price  $1  .  IC 


Naval  Air  tngineer- 
METALS, 


Aeronautical  Materials  Lab 
ing  (enter,  Philadelphia,  Pa. 
tLFCTHON  BEAM  WLLDING  OF  KLFHA( TORY 
by  Edward  F.  Oeesing.   ^  Aug  63,  3p 
NAEC  A  ML  1725 

Unclassified  report 

Descriptor  ;    .'Refractory  metals  and  alloys. 
Welding",  ('i^ilding.  Refractory  metals  and 
alloys).  Titanium  alloys.  Molybdenum  alloys. 
Sheets,  Tensile  properties.  Welds. 


AD-.1.U  1''^ 
(TISTM/BKW 


Div    17, 
OTS  price 


25 
$1,00 


Cincinnati  U.,  Ohio. 

RtUTlON  BETWEKN  SPECIFIC  HtAT  AND  LMISSIVITY 

OF  TANTALUM  AT  ELEVATED  TLMPEKATUKtS. 

Final  rept.,  July  ol-Dec  n2 , 

by  Michael  Hoch  and  H.  V.  L.  Nar as i mhamur ty . 

July  t)2.  31p. 

Contract  AF33  tlb  7123.  ProJ.  73^7,  Task  73670^ 

ASD  TDR63  371  Unclassified  report 

Descriptors:   ('Refractory  metals  and  alloys. 
Tantalum  ,  ('Tantalum,  Emissivity  ,  Specific 
heat.  Measurement,  High  temperature  research. 
Experimental  data.  Tables. 

The  rate  of  cooling  in  vacuum  of  tantalum  cyl- 
inders of  various  sizes  has  been  studied  in  the 
temperature  range  1850  to  1300  K.   The  ratio  of 
specific  heat,  C  sub  p,  to  total  emissivity, 
epsilon,  was  found  to  be  constant:   C  sub  p/ep- 
silon  =  0.220  *   0,00^^  ca  1/gm/degr ee  K.  (Author' 


AD-.,1.,  2C5 
(TISTM/AMS) 


DU.   17,  25.  ^ 
OTS  price  31.10 


Catholic  U.  of  America,  Washington,  D,  C. 

THt  TRANSMISSION  OK  I1YDR0G..N  THROl  Gil  PALLADIUM, 

by  Gilbert  W.  Castellan.  ^    Jan  o3,  2p. 

Contract  AFi9  638  *.75 

AFOSR  ^->37  Unclassified  report 

Descriptors:   ('Palladium.  Hydrogen),  ('Hy- 
drogen, Palladium),  Atoms,  Gases,  Diffusion, 
Solubility,  Transport  properties,  .Electrodes, 
F  u  e  1  c  e  1 1  s  . 


AD-,iU  3"? 
(TISTM/BHW) 


Div.   17 
OTS  price 


11.10 


Foreign  Tech.  Div.,  Air  Force  Systems  Command. 
Wright-Patterson  Air  Force  Base.  Ohio. 
INVESTIGATION  DIFFUSION  MOBILITY  OF  ZIRCONIUM 
IN  ZIRCONIUM-NIOBIIM  ALLOYS. 

by  G.  G.  Hyabova  and  F   L   Gruzin.  31  May  r3,  ?p. 
FTD  TT63  258  Unclassified  report 

Trans,  from  Metallurgiya  I  Me t al  lo veden i ye 
Chistykh  Metallov,  Inzhenerno-F i z i chc skoy 
Institut.  Trudy  Nr.  3,  Moskva,  pp.  120-126,  1?61. 

Descriptors:   ('Zirconium,  Diffusion).  ('Ni- 
obium. Diffusion),  (*Diffusion,  Tracer  studies). 
Zirconium  alloys.  Niobium  alloys.  Isotopes, 
Heat  treatment,  Temperature.  Time,  Heat  of 
act  irat  ion . 
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60 


Brush  Beryl liua  Co. .  Cleveland.  Ohio. 

DEVELOPMENT  OF  FINE  DIAMETER  HIGH-Pt'RITY  MIRE 

FROM  ZONE-REFINED  BERYLLIUM. 

Fiaal  rept.  Jaa  63. 

by  A.  G.  Grois.  Jr.  and  R.  G.  0-Rourke.  Jan  63 

Up.  TR299  236 

Contract  N0m62  0067c 

Unclassified  report 

Descriptors:   (•BeryUinB.  Mire;,  ("Mire. 
Mechaaical  properties},  Tensile  properties. 
Ductility,  Zone  aelting.  Drawina  (Machine 
processing,.  Hardening.  Strain  rMechanica) 
Crystals.  Single  crystals. 

Mires  froB  zoae-refiaed  crystal  D  were  tensile 
tested  at  rooa  teaperature.   These  wires  were 
tested  in  the  as-drawn-wi t h- 1 ubri ca nt  coadition 
Tensile  properties  of  the  wire  froa  crystal  D 
were  detersined  as  a  function  of  wire-drawing 
straia.   It  was  found  that,  on  the  average   the 
zone-refined  berylliua  work-hardened  at  about 
the  saae  rate  as  did  co««ercia 1 ly-pure  berylliuB. 
The  rooa  teaperature  strength  level  of  the  zone- 
refined  aaterial  was  about  half  that  of  the 
coaaercially-pure  wire.   Rooa  teaperature  ductil- 
ity in  the  as-drawn  condition  was  not  very 
purity-sensitive.   (Author) 


AD-iU  4<'7      Dl».   17 
(TISTM/AM)  OTS  price  $1.60 

Mestinghouse  Electric  Corp.,  Blalrsville   Pa 
PROCESSING  AND  EVALUATION  OF  PRE-PRODUCTION 
QUANTITIES  Or  COLUMBIUM  ALLOY  SHEET. 
Interia  rept.  no.  2.  Zu   Apr-23  July  63. 
2r  Aug  h3.  Up. 
Contract  N600  19  595^6 

Unclassified  report 

Descriptors:   (•Niobiua  alloys.  Rolling),  ilot 
working.  Cold  working.  Surfaces,  Cheoical 
analysis.  Heat  treatment,  Recry s ta 1 1 i za t ion , 
Sheets,  Processing. 


The  0.155-ineh  B-6»i  shee 
ceding  report  period  was 
final  gage,  C.05C  inch, 
extrusion  billet  cotapare 
for  other  coluabiun  alio 
less  difficult  to  fabric 
excellent  and  was  ;< .  1 !?  n 
was  good,  and  AMS  specif 
aet ;  additional  work  is 
AMS  tolerances  in  the  al 
6  3/8-inches  in  diaaeter 
was  readily  forged  to  2 
a  high  yield  of  aaterial 
operation.  (Author) 
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The  yield  of  iifc .  ^^  fron 
s  favorably  with  yields 
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ate.   Sfteet  flatness  war 
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is  expected  fron  this 


AD-iVU  t73 

(TISTa/AiO 


OTS 


Div.   17 
price  $4.6C 


General  Electric  Co.,  Santa  Barbara   Calif 
STUDY  OF  STRESSES  NEAR  A  DISCONTINUITY  IN  A 
FILAMENT-REINFORCED  COMPOSITE  METAL, 
by  Norris  F.  Dow.  Aug  t3.  k'^^.    Rept.  no.  Rfc3SD61 
Contract  NOw  60 

Unclassified  reoort 

Descriptors:   (•Stresses,  Coaposite  aaterials) 
(•Coaposite  materials.  Metals),  Reinforcing 
aaterials.  Binders,  Shear  stresses.  Equations, 
Aluainua,  Aluminum  compounds.  Oxides,  Plas- 
ticity, Theory.  Straia  (Mechanics). 


A  study  is  apde  of  stresses  in  the  vicinity 


of 


discontinuities  in  filaaents  in  f i laaent-reia- 
forced,  coaposite  aaterials.   Foraulas  are  de- 
rived for  the  calculation  of  local  stresses  in 
filament  or  binder,  and  for  the  shear  stresses 
induced  between  thea.   Saaple  calculations  (in 
both  elastic  and  plastic  stress  ranges;  show  that 
disturbances  froa  the  general  stress  level  are 
priaarily  local,  near  the  discontinuity,  and 
particularly  that  the  shear  stress  between  fiber 
and  binder  is  apt  to  rise  to  a  high  peak  value 
at  the  discontinuity.   The  aagnitude  of  this  peak 
is  shown  to  be  governed  by  a  parameter,  defined 
in  the  report,  which  also  governs  the  length  of 
filaaent  required  to  approach  infinite  length  in 
effectiveness.   Thus  any  attempts  to  reduce  the 
shear  stress,  as  by  permitting  yielding  of  the 
binder,  will  also  increase  the  filaaent  length 
required  for  effective  reinforcement.   The  con- 
clusion is  reached  that  the  accommodation  of  the 
high  peak  shear  stresses  at  discontinuities  may 
well  be  the  crux  of  the  attainment  of  the  po- 
tentials apparently  available  with  high-strength 
filaaents  or  "whiskers"  as  reiaf  orceaent  s  for 
coaposite  materials.   (Author) 


AD-AU  806      Div.   17 
(TISTM/AMS)  OTS  price  $.50 

Naval  Research  Lab.,  Nashington,  D.  C 

EFFECT  OF  VACUUM  ON  THE  CREEP-RUPTURE  PROPERTIES 

OF  SINTERED  ALUMINUM  AND  COMMERCIAL  ALUMINUM 

by  M.  R.  Achter  and  P.  Shahinian.   1  July  63) 

1  Ap. 

NRL   Rept.    no.     i^AS  Unclassified    report 

Descriptors:       (•Aluainua,    Creep),     (•Creep. 
Aluainua),    Sintering,    Rupture.    Vacuua,    Poro- 
sity,   Dispersion    hardening.    Grain    boundaries. 
Hydrogen,    High    temperature    research.    Fracture 
(Mechanics).    Oxidation,    Gases.     Adsorption,    Con- 
trolled   atmospheres,    Experiaental    data,    Mlcro- 
stractare.    Pressure. 

In    an    Investigation    of   the   effect    of    envlronaent 
on    creep-rupture    properties,    it    has    been    found 
that    vacuum    increases    the    life    of    sintered    alu- 
ainua   and    iaproves    the   ductility    of   coaaercial 
purity    aluainua    at    400.     5OC,     and    6C0   C.       Metal- 
lographic    studies    show    that    the    envl roneat nal    ef- 
fects   can    be    related    to    the    appear;ince    of    poro- 
sity   in    the    dispersion-hardened    material    and    grain 
boundary    fissures    In    the    unmodified    aluminua.       It 
is    concluded    that     the    iaprnveaents    conferred    by 
the    vacuum    environment    are    a    result    of    its    con- 
trol   of    the    hydrogen   content    of    both    aaterials 
(Author) 


AD-4U   823  Div.       17 

(TISTM/AMS)    OTS    price   ». 50 

Naval    Research    Lab.,    Nashington.    D      C 

THE    EFFECT   OF    A    FATIGUE   CRACK    ON    THE    NOTCH 

STRENGTH     AND    FRACTURE    DEVtLOPMENT    IN    CYLINDRICAL 

SPECIM'ENS    OF    HEAT-TREATLD    43^0    STtEL, 

by    E.    P.    Kller,    2^    June   63.    13p. 

NBL   Rept,     5^U  Unclassified    report 

Descriptors:       ('Steel,    Fracture    (Mechanics)} 
Fatigue    (Mechanics),    Tensile    properties. 
Transition    teaperature.    Ductility.    Brittle- 
ness,    Fractography,    Tests,    Experiaental 
data,    Teaperature. 

It    is    iapertant    to    know    the    effect    of    a    fatigue 
notch    on    the    notch    strength    of    a    steel,    which    in 
the    present    work    was    a   434C    steel    heat-treated 
to    characteristic    strength    levels.       Fatigue- 
cracked    specimens    for    the    various    heat-treated 
conditions    were    tested    in    static    tension    at 
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temperatures    froa    75    to    -323    F    to    establish 
notch-strength    transitions.       The    notch    stren|llhs 
aeasured    with    the    fatigue-cracked    specimens 
demonstrate    that    the    notch    formed    in    fatigue 
is    more    severe    than    the    sharpest    machined 
notches.       The    ductile-brittle    transition    nea 
nred   with    0.5-inch    cyyllndrical    f at i gue-cracKid 
specimens    occurs    at    higher    temperatures    than 
that     for    comparable    1.5-lnch    cylindrical    spec 
aens    with    the    sharpest    machined    notches.       Th 
fatigue-notch    tension    data   yield    fracture 
indices    of    brittle    behavior    which    parallel    bi 
■hich    are    not    equal    to    the    VDT    index    measurec 
in    the    droop-weight    tests    reported    by    Puzak 
(Author) 


AD-..U   f52'T  Div.       17 

;TISTM/nilw;    OTS    price    $4.60 

Climax    Molybdenun   Co.    of    Michigan,    Detroit. 
RCSEARCH    A'.D    OEVELOPHENT    ON    NEW    PROCESSES    OF 
«5?R0UUCING    DUCTILE    MOLYBDENUM, 
Progress    rept.,    1    Nov    ri-ji    July    '  .: , 
by   A.    Phillip   Coldren,    Nillian   G.    Scholz   and 
I.    Semchyshen.       31    Auj    62,    3''p. 
Contract    NOrdI  'i'^l  ^ 

Unclassified    report 

Descript«rs:       (•Molybdenum,    Purification), 
(•Solids,    llefining    (Metallurgy),,    Refractor^ 
aetals    and    alloys.    Deoxidation     (Metallurgy) 
Carbon.    Oxygen,    Hydrogen,    Ductility,    Controlhed 
atmospheres.    Hnnlness,    llr  i  1 1  lene  s  s  ,    Transition 
temperature.    Mi cros true t ure ,    Vacuus    furnace 
Low    pressure    research. 
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AD-4U    929  Ol».       17 

[TISTM/AM)    OTS    price   $1.10 

Ohio    State    U.    Research    Foundation,    Coluabus. 
SIZ:    .iFFcCT    IN   POLYCRYSTALLIN^    INDIUM   PUTcS 

A  «agn.;tic  fiuild. 

hy   P.    Cotti,    J.    L.    Ulsen,    J.    G.     Daunt,     and    M. 
Kreitaan.    Aug    63.     5p.    Technical    rept.     no.    9 
Coatract    Nonr4='520,    RF    ProJ.    ^8P;    NRC18   ,.12 

Unclassified    report 

Descriptors:       ('Indiua,    Resistivity    (Klec- 
tricaO-    Magaetic    fields,    Meaiureaent. 


*0-i.U    937  Div.       17 

(TISTM/AMS)    OTS    price   $1 


10 


Ca 


lleck,    M.    M.  ,    Lab,    of    itingi neer i ng    Materials, 

last,    of    Tech. ,    Pasadena. 

CiCl    -    TYPt    COMPOUNDS    IN    JINARY    ALLOYS    OF    RARJ 

URTH    MLTALS   WITH    ZINC    AND   COPPER, 

by   C.    C.    Chao,    II.    L.    Luo,     and    P.    Duwez.     July 

5p.    Technical    rept.    no.    17 

Contract    Nonr22030 

Unclassified    report 
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METALLURGY  -  Division  17 

Descriptors:   ("Copper  alloys,  Hare  earth 
eleaonts).  ("Zinc  alloys.  Rare  earth  elements). 
Cesium  compounds.  Chlorides,  Neodyraium  alloys. 
Gadolinium  alloys.  Yttrium.  Neodymlum,  Sam- 
arium. Gadolinium,  Terbium,  Dysprosium, 
Molraium,  lirbiura.  Thulium,  Crystal  lattices. 
X-ray  diffraction  analysis. 

Compounds  of  equiatoaic  composition  of  Cu  with 
Sa,  Tb,  Dy,  Ho,  Tm  and  of  Zn  with  Y,  Nd,  Sa, 
Gd,  Tb.  Dy,  Ho,  cr.  and  Tm  were  found  to 
crystallize  into  the  CsCl  (B2  -  type)  structure. 
The  lattice  parameters  of  these  compounds  vary 
linearly  with  the  trivalent  Ionic  radii  of  the 
rare  earth  elements.  (Author) 


AD-4U  938      Div,   17 
(TISTM/AMS)  OTS  price  $1 . 


10 


OF 


Aerojet-General  Corp.,  Azusa.  Calif. 

INVESTIGATION  OF  STHESS-COKKOSlON  CHACKING  OF 

HIGH  STRENGTH  STEELS. 

Informal  monthly  rept.  no.  21,  1-31  July  63, 

by  M.  L.  Bruckart.  31  July  63,  3p.  Kept,  no! 

04U  02  01 

Contract  DA04  4950RD3069 

Unclassified  report 

Descriptors:   (•Steel.  Corrosion).  ("Stresses. 
Corrosion).  (•Corrosion,  Steel),  Tool  steel. 
Nickel  alloys. 


AD-4U  980    Div.   17 
(TISTM/BRM)  OTS  price  $2.60 

United  Aircraft  Corp.,  iiast  Hartford,  Conn, 

ANALYTICAL  AND  tXP  .CR  IMiiNTAL  INVESTIGATIONS 

THt;  FRACTURj;  —  MICHANISMS  OF  CONTROLLiiD 

POLYPHASIC  ALLOYS. 

Quarterly  progress  rept.  no.  3,  30  Apr- 

25  July  63. 

by  J.  A.  Ford.   31  Awg  63.  23p.  B910068  3 

Contract  N6001959361 

Unclassified  report 

Descriptors:   ("Alloys,  Fracture  (Mechanics)), 
(•Fracture  (Mechanics),  Alloys),  £utectlcs. 
Copper  alloys.  Chromium  alloys.  Aluminum 
alloys.  Nickel  alloys.  Metallic  crystals, 
Fractography,  Tensile  properties.  Shear 
stresses,  Grain  structures  (Metallurgy), 
Crystal  substructure,  Fibers.  Mlc rost rue tur^. 
Stresses,  Strain  (Mechanics),  iCl  ast  Ic  I  ty. 

The  results  of  continued  investigations  of  the 
unidirectional ly  solidified  eutectlc  alloys 
Cu-Cr.  Al-CuA12,  and  A1-A13NI  are  presented. 
Mlcrobend  tests  were  made  on  Al-CuAl2  eutectlc 
speclaens  for  the  30,  45,  and  60  deg  plate 
orientations  to  coaplete  the  plate  orientation- 
stress  axis  study.   The  results  Indicate  a  non- 
linear decrease  In  strength  froa  a  aaximum  of 
49,80C  psi  for  the  parallel  case  (zero  degrees 
orientation)  to  a  minimum  of  16,7CC  psl  for  the 
normal  case  (90  deg  orientation).   The  composite 
elastic  modulus  has  been  determined  graphically 
to  be  about  U.5  x  10  to  the  6th  power  psi 
(depending  upon  phase-stress  axis  orientation). 
(Author) 


AD-415  028      Div.   17 
aiSTM/AM)  OTS  price  $1.60 


Goodyear  Tire  and  Rubber  Co.,  Akron.  Ohio. 

STUDY  OF  THE  EFFECTS  OF  MECHANICAL  DAMAGE  ON  THE 
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Division  18  -  MILITARY  SCIENCES  AND  OPERATIONS 


PERFORMANCE   OF    FILAMENT-MOUND    MOTOR    CASES. 
Progress    rept.    no.    2,    1    JuHe}^    July   63, 
by   R.    A.    Burkley,    T.    J.    Boiler,    and    I.    R. 
Batcher.    2C    Aag   63,    13p.    Kept.    no.    GERni5';A 
Contract    N0m63    0U9c   FBH 

Uaclassif ied  report 

Descriptors:   ('Filaaent  wound  construction, 
Rock«t  cases).  Guided  Missiles  (UnderMater 
to  surface).  Guided  Missiles  (Surface  to  sur- 
face). Stresses,  Failures  (Mechanics,  Tables, 
Qaality  control.  Hydrostatic  pressure.  Sur- 
faces, Cutting  tools.  Abrasives,  Tests,  Pres- 
sure vessels. 
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AD-41$  030     uiv.   17 
(TISTM/AM)  OTS  price  $5.60 


Friti  Engineering  Lab.,  Lehigh  U . .  Bethlehem,  Pa 

THE  INFLUENCE  UF  THE  ADJACENT  SPANS  ON  THE 

ROTATION  CAPACITY  OF  BEAMS. 

by  J.  Prasad  and  T.  V.  Galaabos.  June  63,  50p. 

Rept.  no.  205H12 

Contract    Nonr6l003 

Unclassified    report 

Report    on   Melded    Continuous    Frames    and   Thr>ir 
Coapone  nts . 

Descriptors:       ^'lieams    (Structural),    Buckling), 
Steel,    Moments,    Def orma t i on ,    Load i ng    (Mechan- 
ics},   Test    methods,    Equations,    Test    equipment. 
Strain   gage.    Tables,    Data. 
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AD-^15  P55     Uiv.   17 
(TlSTM/BRh)  OTS  price  t1 


>0 


New  '.ngland  Materials  Lnb.  Inc.,  Medfnrd,  Mass. 

DISPERSION  STR..NGTIliiNcU  NICKcL-BAS..  ALLOYS. 

Progress  rept.  no.  1.  1  Uar-JO   Apr  63,   - 

by  A.  S.  Bufferd,  R.  C.  Nelson  and  N.  J.  Grant. 

15  May  63.  5p. 

Contract  N6C?  1 >  598yl 

A  iX  NP11'7'i  Unclassified  report 

Descriptors:   ('Nickel  alloys.  Dispersion 
hardening,,  (Powder  metallurgy.  Nickel  alloys;, 
Chromiam  alloys.  Thorium  compounds.  Oxides,  ex- 
trusion, \lechanical  properties.  Mi  c  rost  rue  t  ur  e, 
High  temperature  research.  Particle  size. 

Dispersion  strengthened  nirk>'l-base  alloys  {8C% 


nickel  -  <o;f  chromiua)  were  prepared  by  the 
mechanical  Mixing  of  Nichrori.e  and  thoriuM  oxide 
powders.   iCxtruded  bar  stock  was  prepared  by 
powder  metallurgical  techniques  and  is  presently 
being  evaluated  with  respect  to  Mechanical 
properties  and  Mlcrost rue  tare.   (Author) 


AD-<i15  2C3      Div.   17,  26 
(TISTM/BRN)  OTS  price  9.73 

Defense  Metals  InforMation  Center,  ColuHbus, 

Ohio. 

NELOABILITY  STUDIES  OF  THREE  COMMERCIAL 

COLUMBIUM-BASE  ALLOYS, 

by  P.  A.  kammer  and  R.  E.  Monroe.  17  June  t>}, 

19p.  Memo  no.  It*:* 

Contract   AF33    bl6   77<t7,    Proj  .    2   8   8975 

Unclassified  report 

Descriptors:   ('Refractory  Metals  and  alloys, 
TherMal  joining),  i,*Niobium  alloys.  Melding), 
(*Nelds,  Mechanical  properties;,  Tantalum 
alloys.  Tungsten  alloys,  Zirconium  alloys, 
Molybdenum  alloys.  Vanadium  alloys.  Hafnium 
alloys.  Sheets,  Arc  welding,  Controlled 
alMospheres,  Hardne:>s,  Ductility,  Surface 
properties.  Mi c rost rue t ure. 
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AD-.i15  331      Div,   1" 
(TISTM/AMS   OTS  price  15. 6C 

Hughes  Aircraft  Co..  Culver  City,  Calif. 
CADMIUM  TtLLURIDE  DATA  SHEETS, 

by  M.  Neuberger.  June  62.  ^^p        Rept.  no.  DS1C1 
Contract  AF33  616  8^138.  Proj   "381.  Task  738IO3 

Unclassified  report 

Descriptors:   ^'Cadmium  alloys,  Tellurium 
alloys..  ;*TelluriuH  alloys.  CadMium  alloys/. 
Semiconductors.  Data.  Absorption.  Dielectric 
properties.  Electrical  conductance.  Hall 
effect.  Radiation  damage.  Magnetic  properties, 
Photoconductivity,  Reflection.  Refractive 
index,  Resistance  ^ Electr ica 1 ^ ,  TherMo- 
electricity. 


18.    MILITARY  SCIENCES  AND 
OPERATIONS 


AD-/,U    32' 
(TISTB/AAR) 


Uiv.       IK 
OTS    price  |1 , 


Martin    Marietta    Corp.,    Denver,    Colo. 

BIDDKR    CnST    CSTIMATLS     \S    A    P  \TA    BASt    SOURCE 

AUVXSCtD    SYSTEJIS    COSTING, 

by    M.    V.     Jones.    July    ^.3,    Pp.    Rept.     no.    TN3'38 

Contract     \F1?    t2e    230c,    i'roj.    P  "" 

ESD    TDR63    2'>1 

Unclassified    report 


FOR 
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Descripiorst  ('Nllitary  organizations,  1 
Selection,  Data  processing  systeas,  Effe 
ness,    Acceptability. 


XO-IM.   533 
(TlSTB/CfH' 


Div        18 
OTS    price  |1 .60 


!  ,1 


General  DynSHics  Electronics,  San  Diego,  ri|if. 
WEAPON  SYSTEM  MS-107A-2  PROGRAM  PROGRESS  A! 
SECURITY  REPORT.   APPENDIX  IV  TO  EXHIBIT  A 
Ju ly  63 ,  1 5p. 
Contract  AFOii  6^7  ^63 

Unclassified  report 

Status  Rept.,  Bureau  uf  Budget  Approval. 

Descriptors:  ("Weapons  systems,  Scienti 
research;,  ('Military  engineering,  Weapoi 
systems).  Human  engineering.  Maintenance 


AD-iiK  665 
TISTA/GEC) 


Div.   18.  12 
OTS  price  tIC. 


10 


San  Francisco  State  Coll.,  Calif. 

SPACE  EXPLORATION  AND  INTERNATIONAL  PROBLEM  IN 

THE  USE  AND  CONTROL  OK  OUTER  SPACE. 

by  Edward  Harold  Curtis.  July  t3.  117p. 

Unclassified  report 

Thesis  submitted  for  Master  of  Arts  Degree. 

Descriptors:   ('Space  probes.  Political 
science'.  ('Space  flight.  Political  sciei^^*) 
Operations  research.  Control,  Theory, 
Expl oration. 


The  international  problems  involved  in  the 
and  control  of  outer  space  are  studied.   An 
ysis  is  aade  of  the  United  Nations  Committ 
findings  on  the  Peaceful  Uses  of  Outer  Spac< 
t  Author'/ 


AD-i15  C^O     Div.   18 
aiSTB/JAB)  OTS  price  15.  t" 

^•tanford  Research  Inst.,  Menlo  Park.  Calif. 

PLANNING  FOR  SH.LT.R  US.;  IN  SAN  DIlGO, 

by  .-dwin  ii.  Boughton,  Frederick  D.  hitzel  aHd 

Nicholas  A.  Rosa.  June  63,  5Gp. 

Contract  OCD  OS' 2  135,  Proj.  IMl'i021 

Unclassified  report 

Descriptors:   ['Shelters,  Civil  defense 
systems,,  M.magement  engineering,  Personn 
man.igen'nt ,  Medical  personnel. 


AD-^lf  3. '8 
TISTB  CCH. 


Div.   18 
OTS  price  t 


George  Washington  I.,  Washington,  D.  C 
SIRVEV  OF  COMMAND  LOGISTICS  PROBLEMS. 

July  fc3,  1v.  Serial  Tlt^ 
Contracts  Nonr7<3l  C3  and  Nonr7t1C5, 
NH345  107  and  NR0il7  001 

Unclassified  report 
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NAVIGATION  -  Division  19 

Descriptors:   C'Logistics,  Command  and  control 
systems),  ('Command  and  control,  Logistics;, 
Military  strategy.  Tactical  warfare,  Bib- 
liographies, Operations  research.  Tables, 
Mathematical  analysis. 

Various  Command  and  Control  Systems  now  under 
development  are  intended  to  permit  maximum 
responsiveness  by  the  Navy  to  any  military  plan 
or  contingency.   A  survey  of  command  logistic 
problem  areas  in  the  context  of  the  Command  and 
Control  Systems  environment  was  made  in  some 
detail.   Maximum  responsiveness  by  the  Navy  to 
any  military  plan  or  contingency  is  to  be 
achieved  by  the  Command  and  Control  Systeas  now 
under  development.   The  development  of  techniques 
for  logistics  planing  and  operations  under  the 
Command  and  Control  Systems  environment  has  not 
kept  pace  with  the  operational  and  organizational 
development  of  the  systems.   A  survey  of  command 
logistic  problems  in  the  context  of  the  Com- 
mand and  Control  System  environment  has  been 
made  in  some  detail  and  seven  specific  problem 
areas  requiring  major  research  effort  have  been 
described.   Reference  to  current  research  efforts 
in  these  areas  has  also  been  made.   (Author] 


19.    NAVIGATION 


AD-iiU  573     D'v.   13,  8,  6 
(TISTE/CAM)  OTS  price  $7.60 

Hazletine  Technical  Development  Center  Inc., 

Ind  i  anapo  1  i  s,  1 nd . 

GENERAL  AVIATION  TRANSPONDER. 

Final  engineering  rept. 

3:  Oct  62,  cPp.  6103 

Contract  FAA  BRD233,  Proj.  108  8D 

Unclassified  report 

Descriptors:   ('Transponders,  Airport  radar 
systems).  Transmitter-receivers,  Theory, 
Operation,  Coding,  Modulators,  Power  supplies, 
Packaged  circuits.  Electronic  equipment. 
Video  networks,  Test  methods. 

Research  is  presented  on  the  design  and  develop- 
ment of  the  General  Aviation  Transponder  (GAT). 
Included  are  descriptions  of  the  operation  of 
the  unit  and  an  account  of  the  engineering 
difficulties  incurred,  together  with  illustrations 
of  the  GAT  system  and  unit  schematics.   (Author) 


AD--»15  0.^4 
(TISTi:/JBM) 


Div.   19.  8 
OTS  price  $3.60 


ITT  Federal  Labs. 
TACAN  SOLID  STATu 
Final  engineering 
Jan  63,  35p. 
Contract  AF19  bC:.   8811 
1  SD  TDRc'  3^,C 


Nutley,  N.  J. 
.CLrXTRONIC  Ki-YcR, 

r ept .  no.  2. 


Unclassified  report 

Descriptors:   ('Radio  navigation.  Pulse  gen- 
erators,'. ['Pulse  generators.  Radio  navig.i- 
tion).  Modules  (electronics),  i.ncapsu  1  at  i  nn  , 
Ultrahigh  frequ'-ncy.  Temperature,  Stability, 
Coding,  Maintainability,  Solid  state  physics. 
Reliability  [  i^l -ct  ron  i  r  s  )  ,  Direct  currint. 
Operation,  Mechanical  drawings.  Circuits. 
Transistors.  Timing  circuits,  Switching  cir- 
cuits. Relaxation  oscillators. 

An  engineering  model  of  the  TACAN  soli  state 
keyer  was  fabricated  for  Tacan  and  similar  navi- 
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Division  19  -  NAVIGATION 

gatioaal  aid  aqHipaeiitt.   The  tngineering  aodel 
was  to  incorporate  changes  necessary  to  assure 
operation  of  the  keyre,  within  specified  toler- 
ances, over  the  range  of  -^C  degrees  Centrigrade 
to  '^80  degrees  Centigrad''.   The  code  character 
tiaing  requireaent  Mas  changed  to  C.1  second  for 
the  dot,  0.'}    seconds  for  the  dash,  0.1  second  for 
the  space  betaeen  dots  and  dashes,  and  0.3 
seconds  for  the  space  between  consecutive  char- 
acters of  a  code  group.   The  engineering  nodel 
of  the  solid  state  electronic  keyer  is  compatible 
with  existing  equipments  and  has  definite  advant- 
ages in  reliability,  coded-output  setup  proce- 
dure, flexibility  with  respect  to  application 
in  future  equipnents,  and  potential  size  reduc- 
tion.  Maintenance  .  i s  considerably  reduced  since 
periodic  servicing  and  adjustaent  is  not  required. 
(Author) 

AD-i15  112     Oiv.   19 
(TISTB/MA)   OTS  price  $1.10 

California  Acadeay  of  Sciences,  San  Francisco. 

(No  title) . 

Final  rept . , 

by  Hilliaa  J.  Haailton.  III.   1962.  5p. 


r.rants  AF  AF0SR62  281  and  AF  AF0SR265  63 
AFOSR  A903  Unelastified  report 


Descriptors:   ('Birds,  Celestial  navigation). 
(■Celestial  navigation,  Birds).  Periodic 
variations.  Night  sky.  Photographic  recording 
systems.  Test  methods.  Simulation.  Direction 
finding.  Reaction  (Psychology) 


A  total  of  193  experiments  were  performed  during 
the  fall  migration  under  three  basic  environ- 
mental conditions,  in  all  cases  with  only  the 
overhead  sky  visible  to  the  bird.   First,  under 
clear  starlit  skies,  secondly,  under  clear 
starlit  skies  with  the  moon  visible,  and  finally 
tests  under  artificial  overcast.   The  tests 
under  moonlit  skies  showed  a  clear  tendency  for 
the  bird  to  head  either  in  the  direction  of  the 
moon  or  in  the  direction  of  the  side  of  the 
apparatus  lighted  by  the  moon,  i.e.,  directly 
away  from  the  aoon.   (Author, 
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NUCLEAR  PHYSltS  AND  NUCLEAR  CHEMISTRY  -  Division  20 


20.    NUCLEAR  PHYSICS  Alto 
NUCLEAR  CHEMISTRY 


AD-^U    121 
(TISTB/AAR) 


Oiv.      20 
OTS    price  $3.60 


Boeing   Co..    Seattle,    Wash. 

A    GEOMETRICAL   ANALYSIS    OF    THE    SEATED    HUNAN 
FOR    USE    IN    RADIATION    DOSAGE    CALCULATIONS, 
by   David    L.    Dye    and    Ben    Pearson.    2i    auly'62 
Docuaent    no.    D2    90107 

Unclassified 


July 
report 


Descriptors:   (•Whole  body  irradiation,  DM 
Radiation  measurement  systems.  Radiation 
tors,  Hadiobiology,  Analysis.  Geometry.  HMm 
engineering.  Lungs,  Bone,  Body.  Thickness 

The  particular  problem  treated  in  this  docu 
is  the  determination  of  the  thickness  of  ma 
that  must  be  traversed  by  incident  radiaiio 
coming  from  every  direction  if  it  is  to  rea 
particular  body- inter ior  point    Specifical 
we  have  calculated  the  fractional  solid  ang. 
subtended.  around  each  of  twelve  body  point; 
various  tissue  thicknesses.   As  a  part  of  t 
calculation,  contours  of  •  i sot  hi ckness  •  are 
for  a  seated  75-per cen t i 1 e  man.   The  tables 
fractional  solid  angle  vs.  tissues  thicknes 
directly  useful  in  computing  a  body  point  do 
an  isotropic  radiation  flux.   The  contours 
constant  tissue  thickness  are  needed  to  com 
numericBUy  the  body  point  rfose  in  a  known 
isotropic  radiation  field.   Coupled  with  th( 
tailed  design  of  a  spacecraft,  the  dose  to 
specific  body  points  from  a  given  incident 
tion  could  be  calculated.   (Author) 
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AD-.;U  133 
(TISTB/ABS) 


Oiv.   20 
OTS  price 


$2.60 


T  -  C 


University  Coll.  .  London  (Gt.  Brit  ) 

PION-NUCLEON  SCATTERING  AND  THE  J  -  2 

PION-PION  INTERACTION, 

by  G.  C.  Oades.  ^C  May  63.  22p.  Technical  n( 

ao.  13 

Grant  AF  EOAR63  3 

AFOSR  ^^23  Unclai.lfied  report 

Descriptors!  ("Pions,  Scattering).  ('Nucl 
Scattering),  Equations,  Partial  different! 
equations.  Nuclear  energy.  Wave  transaissi 


AD-^U  166 
(TISTW/ODN^ 


Oiv.   20 
OTS  price  $1 . 10 


Kansas  I  . .  Lawrence. 

LIOtID  NITROGEN/ ARGON  BUBBLE  CHAMBER  DESIGN 

PROJtlT. 

Final  rept . . 

by  Robert  Stuap.  1^63.  6p. 

Grant  AFOSR  b1  86 

AFOSK  4 '6Q  Unclassified  report 

Descriptors:   ('Bubble  chaabers,  Desiga\ 
Liquefied  gases.  Nitrogen,  Argon.  Sensitiv 
Cryogenics 


This  report  discusses  a  project  undertaken  „ 
the  purpose  of  designing  some  equipment  for  i 
search  in  high-energy  physics,  and  of  planniik 
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experiments  to  be  done  at  the  ZGS  accelerator 
at  the  Argonne  National  Laboratory.   Three  lines 
of  investigation  were  followed:   the  design  of 
a  bubble  chamber  suitable  for  use  with  liquid  ni- 
trogen or  liquid  argon;  the  design  of  a  spark 
c  haaber  for  - 
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some  specific  experiments;  and  the 
detailed  investigation  of  several  experiments 
(Author) 

AO-^iU  17^     Oiv.   20.  U.  25 
(TISTM/EJH)  OTS  price  $3.60 

Naval  Radiological  Defense  Lab..  San  Francisco. 

CS  111. 

IGNITION  OF  CELLULOSIC  KINDLING  FUELS  BY  VERY 

BRIEF  RADIANT  PULSES, 

by  S.  Martin.   15  July  63.  25p 

USNRDL  TR660  Unclassified  report 

Descriptors:   ("Thermal  rrtiation.  Nuclear 
explosion  damage).  (Mgnition,  Thermal  radia- 
tion). (•Cellulose.  Thermal  radiation),  ('Paper 
Thermal  radiation).  Ablation,  Flames,  Test 
methods. 

Radiant  exposure  values  are  reported  for  sus- 
tained flaming  ignition  of  black  a-cellulose 
newspaper  and  kraft  corrugated  board  exposed'to 
conslant-irradiance.  thermal  inputs  of  30  ms 
duration  and  longer.   The  radiant  exposure  values 
are  shown  to  be  approximately  proportional  to  the 
thickness  of  the  exposed  material  and  not 
strongly  dependent  on  exposure  duration  for 
pulses  this  brief.   The  significance  of  sus- 
tained flaming  ignition,  relative  to  ablation 
effects,  for  pulses  of  very  brief  duration  is 
discussed.   (Author) 


A0-.4U  176      Oiv.   20 
(TISTB/AAR)  OTS  price  $3,60 

Boeing  Co..  Seattle,  Wash. 

SPACE  PHOTON  DOSES  AT  POINTS  WITHIN  THE  HUMAN 

BODY. 

by  David  L.  Dye.   1962,  29p. 

Unclassified  report 

Presented  to  the  Symposium  on  Protection  Against 
Radiation  Hazards  in  Space.  5-7  Nov  62, 
Gatlinburg.  Tennessee. 

Descriptors:   ('Protons.  Spaceborne).  ('Dosage. 
Protons,.  Body.  Thickness.  Distribution. 
Sensitivity,  Spinal  cord.  Eye,  Skin,  Radiation 
hazards. 

Distribution  patterns  of  absorbed  dose  influence 
the  radiation  response  of  a  mammalian  system, 
because  of  differing  rad i osens i t i v i t ies  of  dif- 
ferent organ  systems.   In  a  man  exposed  to  space 
radiations;  e.g..  an  astronaut,  body  self- 
shielding  produces  nonuniform  dose  distributions 
which  depend  upon  external  shielding  configura- 
tions and  the  incident  radiation  paraaeters.   In 
this  paper  are  presented  the  doses  at  twelve 
specific  points  in  the  body  of  a  seated  man  ex- 
posed to  isotropic  incident  space  protons,  where 
the  man  is  inside  various  thicknesses  of  external 
vehicle  shell  shielding.   The  body  points, 
selected  for  their  radiobiological  interest,  are 
in  (or  on)  sternum,  chest  skin,  femur,  spinal 
column,  eye.  central  gut,  and  a  series  at 
various  lateral  depths  en  the  waist.   The  protons 
reaching  these  specific  points  from  all  direc- 
tions traverse  tissue  thicknesses  that  were  de- 
termined from  scale  drawings  of  a  statistically 
standard  man  ("S-pe rcent i le ) .   The  proton  pene- 
tration, secondary  radiation  generation,  and 
total  dose  delivered  to  each  specific  body  point 
was  calculated  using  an  IBJI  (Fortran)  computer 
code.   (Author) 
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Division  20  -  NUCLEAR  PHYSICS  AND  NUCLEAR  CHEMISTRY 


AD-4U   3% 
(TISm/EJH) 


Dl».       2C,    ^,    25 
OTS   price  $8.10 


K      Koppany 
T»ik    183101. 


Aitropower    Inc.,    Newport    Bench.    Calif. 
PMJTrCLt   DISIMECR  \TION    STl  BY    TOR    Rl-tNTERING 
MCLI.  \R     UXILMHY    POWLB    SYSTEMS, 
rinal    rept.    June    63. 
by    *.     E.    I.e»jr-P»$c»I.    L.     E.    Bell.    R 
and    \.    H.    Malinovsky.     Jiinefc3,    76p. 
Contract     \F2^    6C1    ',00^.    ProJ      1831 
USBC    TDR^  ■>    '^  '  ' 

I'nclassi  fi  ed    report 

Descrlptori:         •AHxIliary    power    plants.    Radio- 
active   waste).       •Nuclear    power    plants,    Radio- 
active   waste).     (»Ziicnniuii    alloys.    Radio.irtive 
waste    .     ''Iraniuw    alloys.    Radioactive    waste). 
'*«adioact  i  ve    waste.    Nuclear    power    plains'.     ' 
'Reactor    fuels.    Radioactive   decay    .    Reentry 
vehicles,    Drops,    Gases,     Mnosphere.    Oxidation 
Nitrides,    Particles,    Particle    siie.    Particle 
trajectories.    Nitrogen. 

The    purpose    of    this    study    was    to    deierwine    the 
ckeaical    history    and    related    physical    phenomena 
of    liquid   Zr-l     droplets    in    the    presence    of    ■» 
flowing    Mixture    o f  -at aespheri c    gases    at    various 
partial    pressures.       \    theoretical    analysis    of    the 
aerodyaawie    and    t herwody naalc    conditions    affect- 
ing   the    droplets    was    carried    out.       Experiwental 
investigation    was    conducted    on    the    interaction 
of    particles    of    fC-    to    iCC-wicron    size    with    oxy- 
gen   and    nitrogen    at    different    concentrations    and 
total    pressures.       The    results    obtained    indicate 
that    the    droplets    undergo    partial    or   cowplete 
oxidation    or    nitridation,    depending    on    experl- 
■ental    conditions.      Only    when    oxygen    was    present 
did    the    droplets    disintegrate    into    subwlcron 
particles.       The    frequency    and    mode    of    disistegra- 
tlon    depend    on    the    total    pressure,    oxygen 
concentration,     and    particle    sixe;    however,     speci- 
fic   variables    should    be    further    investigated    in 
order    to    reach    wore    quantitative    and    realistic 
cone lusions.       ^  Author) 


A0-4K   400 
(TISTP/TCY) 


Dl».       20,    15 
OTS   price   $1.60 


Maryland    L.  ,    College   Paris. 

THE   FOUNDATIONS   OF    SCATTERING   THEORY 

CATIONS   TO    PHYSICAL    PROBLEMS. 

Final    research    rept. 

Dec  62,  17p. 

Contract  AFi9  638  24 

AFOSK  4514  Unclassified 


AND  APPLI- 


report 


Descriptors:   (•Scattering,  Theory,,  (•Pions. 
Scattering).  (•Nucleons.  Scattering^,  ("K 
Mesons,  Scattering),  Quantua  aechanics,  Rela- 
-  tivity  theory,  Momentua,  Eleaentary  particle:*. 
Exchange  reaction.  Matrix  algebra.  Nuclear 
cross  sections. 


AD-4I4  698      Div.   20 
(TISTE/JBM)  OTS  price  $4.60. 

Naval  Radiological  Defense  Lab.,  San  Francisco 
Cal if. 

SUPPLEMENTARY  ESTIMATES  OF 

ENERGY  RESPONSE  FOR  USNRDL 

RECORDER   GITR)  MODEL  103. 

by  H   R.  Rinneri.  13  May  63.  3ep. 

NRDL  TRt-:4  Unclassified 


RADIATION  GEOMETRY  AND 
GAMMA- INTENSITY-TIME 


report 

Descriptors:   ("Gaaaa  counters.  Perf oraance) , 
(•Radiation  aonitors.  Gaaaa  rays).  Radiation' 
■easureaent  systeas.  Ionization  chaabers, 
Recording  systeas.  Calibration,  Configuration 


Estiaates  of  radiation  response  are  presented  for 
the  Model  1G3  (aaaa-I n teat i ty-Tiae  Recorder  (GITR 
as  used  at  Oparation  Sunbeaa.   The  CITR  detector 
unit,  consisting  of  two  concentric  ioniiation 
chaabers.  was  aounted  inside  the  GITR  recorder 
case  and  located  3  ft  above  ground  level.   GITR 
responses  and  their  t iae-dependence  were  esti- 
aated  for  several  idealized  radiation  source 
geoaetries  and  several  calculated  gaaaa  energy 
spectra.   Estiaated  response  values  are  presented 
a»  fractions  of  the  GlTH's  calibration-response 
to  CS137  radiation  beaaed  at  the  lop  of  the  un- 
Bounted  detector  along  its  longitudinal  axis. 
The  principal  conclusions  drawn  were  that:   The 
MTR  responses  to  distributed  sources  with  spec- 
ified gaaaa  energy  spectra  did  not  show  a  sig- 
nificant dependence  upon  the  source  geoaetries 
investigated.   There  were  about  17?  differences 
between  the  responses  of  the  two  concentric  de- 
tectors.  The  responses  changed  about  15t  durinu 
the  first  IOC  hours  after  fission.   The  use  of 
overall  average  GITR  responses  for  distributed 
sources  seeas  warranted;  there  is  951  confidence 
thai  ySi  of  the  population  of  GITR  responses  will 
be  wiihin  Ml    of  the  overall  average  response  of 
1. It  for  the  high-range  detector,  and  within  1 4I 
of  the  overall  average  response  of  C.99  for  the 
low-range  deteciot.  during  the  first  110  hours 
after  fission    (Author) 
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EIGHTFOLD  MAY  AND  WEAK  INTERACTIONS 

by  Michel  Gourdin.  May  6J,  23p.  Technical 

no.  11 

Grant  AF  EOARo3  47 

AFOSR  5054  Unclassified  report 

Descriptors:    •Nuclear  particles.  Algebras), 
Nuclear  reactions,  Baryons,  Feraions,  Groups' 
(Matheaatics, ,  Mesons,  Resonance  scattering 
Operators  [Matheaat ic s ; ,  Nuclear  scattering! 

The  octet  aodel  is  generalized  in  a  way  perait- 
tjng  to  include  the  weak  interactions.   It  turns 
out  that  the  aore  siaple  solution  -  but  not  the 
only  one  of  course  -  is  an  eight-fold  way  based 
on  the  orthogonal  group  in  an  e igh t-d iaens i onal 
space  SO, 8;.   The  aatheaatical  structure  of  the 
inclusion  between  the  algebra  of  the  unitary 
group  and  the  algebra  of  the  orthogonal  group  is 
studied.   The  reduction  under  unitary  transforaa- 
tion  of  the  irreducible  rep- esen t a t i ons  of  the 
orthogonal  group  is  exanined  and  it  can  be 
shown  that  the  orthogonal  SO   d ,     group  can 
generalize  the  octet  model  but  not  the  triplet 
■odel.   Moreover,  the  adjoint  representation 
contains  the  weak  currents  and  one  can  try  to 
extend  the  octet  aodel  in  this  way.   Finally, 
one  constructs  explicitly  the  model  and  gives  a 
systematic  classification  of  the  weak  currents 
with  respect  to  the  quantua  numbers  of  the 
strong  interactions.   (Author, 
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Airesearch  Mfg.,  Co.,  Phoenix,  Ariz. 
SPIH  POWER  SYSTEM. 

Quarterly  progress  rept.  no.  5,  1  Apr-3.  June  c3 
by  F.  B.  Wallace  and  H.  W.  Heldenbrand. 
>5  July  '-3,  23p.  S\-yji^H^ 

Contract  AF33  657  8^54,  Proj.  3145.  Task  314511 

Unclassified  report 

Descriptors:   ("Power  reactors.  Space 
propulsion;,  ;»Electric  power  production. 
Nuclear  propulsion),  ("Nuclear  reactors. 


NUCLEAR  PHYSICS 

Spacecraft),   •Creep,  Materials/.  Rupture, 
Fatigue  (Mechanical),  Physical  properties, 
Molybdenua  alloys.  Bearings,  Liquids, 
Potassiua,  Filas,  Thickness,  Heat.  Sources 
Energy  conversion,  Theraal  utilization 
Generators,  Heaters,  Stainless  steel. 

Continued  analytical  and  experiaental  studiek 
la  support  of  the  Space  Power  Unit,  Reactor 

SPIK   Prograa  are  presented.   Progress  is 
reported  for  a  tilal  of  six  tasks.   In  addit 
to  a  discussion  of  the  work  accoaplished  by 
AiResearch,  the  priae  contractor,  this  repor 
contains  a  discussion  of  work  accomplished  b 
Aeiojel-General  Nucleionics   r.-actor  system 
BatteMe  Meaorial  institute  (aateiial  support 

Author, 
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Descriptors:      ('Nuclear    power    plants,    Auxl 1 
power    plants),     (•Spacecraft.     Auxiliary    poweK 
plants;.    Materials,    Turbines.    Generators,    H 
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Unclassified  report 

Descriptors:   (•Nuclear  propulsion,  Space- 
craft), ('Space  propulsion.  Nuclear  reactor 
(•Power  reactors,  rilectric  power  production 
Generators.  Liquid  aetat  cooled  reactors. 
Reactor  control,  t.nergy  conversion,  TherMal 
utilization.  Heat  transter.  Heat  exchangers 
Simul.ition,  Performance  ( ICngi  m-er  i  ng)  .  Ma- 
t-Trials. Creep,  Rupture.  Vacuum  apparatus. 
Potassium.  Vapors.  Molybdenua  alloys. 
Furnaces.  Bearings.  Lubricants.  Turbines. 
Control.  Theraionic  converters.  Manufacturii 
methods. 


Continued  analytical  and  experimental  studies 
•upport  of  the  Space  Power  Unit.  Reactor  ^SPUR 
prograa  are  presented.   Progress  is  reported 
for  .1  total  of  3^    tasks.   In  addition  to  a  dis 
f»ssion  of  the  work  accomplished  by  AiResearch 
the  pria   contractor,  this  report  contains  a 
"liscussion  of  the  work  accomplished  by  Aerojet 
i-eneral  Nucleonics  (reactor  system).  Westing- 
»ousf  ..leclric  Corporation,  (electrical  genera 
tor;,  and  Ualtell.-  Meaorial  Institute  ;aateria 
««pport).   ^Author) 
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Final  technical  rept., 
by  K.  Siegbahn.  ju  Mar 
AF  EOAK  Grant  o2  72 
AFOSR  4867 


63.  1». 
Unclassified 


Descriptors:   (•Nuclear  properties 
spectroscopy;,  ^'Nuclear  radiation 
physics;,  v'Nucle.ir 


eters.  Nuclear 


copy,  instruaentation. 
Nuclear  physics. 


report 

Nuclear 

s  p  e  c  t  r  o  m- 

spec t ros- 


Instruaentation, 


Techniques  and  equipment  used  in  high  precision 
nucl.ar  property  studies:   Iron-free  double 
focusing,  iron  youke  double  focusing,  n.-utron 
capture,  electron-electron  coincidenc-   uni- 
versal coincidence,  and  elect ron-gamraa ' coinc i- 
dence  spectrometers.   Garama-gararaa  anyular  and 
differential  angular  correlations.   Atomic  bedm 
aagnetic  resonance.   (Author) 
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NEUTRON  REFLECTION  AND  FLUX  VERSUS  DEPTH  FOR 

WATER.   WITH  AN  APPENDIX  ~  COMPARISON  WITH 

RESULTS  OF  NATIONAL  BUREAU  OF  STANDARDS 

by  Frank  J.  Allen,  Arnold  Futterer  and 

Nilliaa  Wright.   June  63,  147p. 

Proj.  1A022OC1A088 

^•^'-  ^2C4  Unclassified  report 

Descriptors:   (•Neutron  flux.  Water),  ("Water 
Neutron  flux).  Reflection,  Neutron  transport 
theory.  Shielding,  Dose  rale.  Albedo, 
Monte  Carlo  aetbod.  Tables. 

Detailed  calculated  results  on  neutron  reflection 
and  flux  versus  depth  for  water  are  given  in  the 
fora  of  machine  printouts.   The  angular  and 
energy  distributions  of  the  reflected  neutrons 
along  with  the  energy-dependent  and  total  flux 
at  various  depths  are  contained  in  tabular  form 
on  the  printouts.   Neutron  number  current,  number 
flux  and  dose  transmission  as  functions  of 
thickness  are  also  given  in  tabular  form  on  the 
printouts.   A  table  of  summary  information  on 
reflection  is  presented.   This  contains  number 
current,  number  flux,  dose  and  energy  reflection 
factors  as  functions  of  ii.cidenl  energy  and 
angle.   A  few  figures  are  presented  to  illustrate 
graphically  the  meaning  of  the  various  tabular 
results.   Some  comparisons  are  mad<>  with  results 
obtained  by  the  National  Bureau  of  Standards 
(Author; 


AD-4U  '85     Div.   2C 
•(TISTM/AMS)  OTS  price  |9. 


10 


Georgia  Inst,  of  Tech.  i:ngineering 

Stati  on,  Atlanta. 

tVALUATION  OF  hAT^R  CONTAMINATION  FROM  FALLOUT 

by  h.  N.  Grune,  T.  F.  Craft.  Jr.  and  K 

July  63.  1  ^"p. 
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Unclassified 
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Descriptors:   ('Water  supplies.  Radioactive 
fallout;.  (•Radioactive  fnlloul.  Water 
supplies,,  hater.  Mathematical  models.  Particle 
size.  Distribution.  Mathera.itic.nl  analysis. 
Contamination.  Radioactive  isotopes.  Soili 
Nuclear  warfare.  Decontamination.  Radiation 
hazards.  Radiation  effects.  P 
(Computers).  Pressure. 
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e  contours, 


Division  20  -  NUCLEAR  PHYSICS  AND  NUCLEAR  CHEMISTRY 


f raet ionat ion  aunbers,  atoa-coacentrat i on 
iateailty  ratios,  and  particle  siao  distribution 
fro*  the  Miller  fallout  model  are  given.   In- 
claded  are  coaplete  coaputer  programs  for  esti- 
■atiag  subliaation  pressures,  ionization  rate 
contours,  and  particle  size  parameters.   Graphi- 
cal integration  of  activity  from  fallout  over  the 
watersheds  serving  Houston,  Texas  and  New  York 
City  is  described.   Maximum  levels  of  selected 
contaminants  at  the  water  intake  for  these 
cities  under  most  adverse  wind  conditions  were 
calculated  and  reported.   It  is  concluded  that 
the  contribution  of  Induced  radioactivity  to  the 
contamination  of  water  supplies  would  not  be 
significant.   Many  comm«!rc  i  a  1 1  y  available  instra- 
ments  of  the  survey  type  can  be  used  to  detect 
adequately  the  presence  of  substantial  con- 
caatrations  of  radioisotopes  in  water  under 
emergency  conditions.   For  more  accurate  measure- 
ment of  such  concentrations  down  to  safe  levels 
more  sensitive  equipment  or  methods  of  pre- 
concaatrat ion  of  the  samples  are  needed.  (Author) 
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Descriptors:   ('Uranium,  Radioactive  isotopes), 
('Fission  products.  Radioactive  decay  , 
('Radioactive  isotopes,  Uraaium),  Fission 
prodnct  activity.  Nuclei,  Eaergy,  Fission, 
Tables,  Data,  Gamma  rays.  Beta  particles. 

Decay  properties  of  mixed  fission  products  from 
thermal  fission  of  U23''  have  been  calculated  by 
a  method  employed  earlier  but  with  revised  input 
data  describing  decay  of  Individual  nuclides. 
Input  data  and  calculated  decay  rates  of  beta  and 
gamma  eaergy  release  are  presented.   (Author) 
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PRIMARY    AND    StCONDARY   GRAIN    DENSITIES   OF   HEAVY 

ION    IN    INSENSITIVE    EMULSIONS, 

by    E.     V.     Benton    and   H.    H.    Heckman.    6    July    63, 

25p. 
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Descriptors:   ('Photographic  emulsions. 
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NUCLEAR    FI'EL    (OXIDE"     CUD   THERMIONIC    CONVERTERS. 

Quarterly    technical    progress    rept.    no.    3,    1    May- 

3.    July    63. 

1  "^    Aug    63,    1v.    Rept.    no.    MND29^5    3 

Contract   AF33    657   100"'',    ProJ .    81''3,    Task 

81 ''305    20 

Unclassified  report 

Descriptors:   '''Thermionic  eoaverters.  Nuclear 
power  plants/.  Diodes  (Electron  tubes  ,  Uranium 
compounds.  Oxides,  Cesium  electron  tubes.  Reac- 
tor fuels.  Pellets.  Reactor  fuel  cladding. 
Metal  coatiags.  Diodes. 

The  fabricated,  performance  testing,  and  evalua- 
tion of  a  double  diode  thermionic  converter  con- 
taining fuel-bearing  emitters  is  treated.   In  a 
parallel  effort,  fuel  pellets,  with  dimensions 
comparable  to  those  of  the  emitters,  are  to  he 
fabricated,  thermally  endurance  tested,  and 
evaluated.   Finally,  the  results  of  the  preceding 
efforts  will  be  utilized  to  accomplish  the  design 
of  an  improved  thermionic  converter.   (Author) 
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Final    rept.,    1    Feb   61-31    Jaa    63, 
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Descriptors:   ('K  mesons.  Meson  cross  sec- 
tions,. Resonance  absorption.  Decay  schemes. 


NUCLEAR  PHYSICS  AND  NUCLEAR  CHEMISTRY  -  Division  20 


Probability,  Nucleons,  Numerical  analysis 
Equations,  Particle  beams.  Nuclear  physics 
Errors. 

leports  results  of  an  experiment  to  measure 
K  meson  total  absorption  cross  section.  A  s 
•f  Ilford  C^  emulsion  10  x  10  square  centime 
ia  cross  sectional  area  and  ?0  cm  long  was  e 
rosed  to  a  beam  of  I.3  Bev/e  IC  mesons.  An  e 
•as  made  to  measure  the  variation  in  intensi 
if  the  K  particles  with  distance  along  the  b 
by  counting  the  number  of  their  interactions 
the  experiment  a  beam  of  pure  K  particles  wai 
produced  at  the  target.   (Author^ 
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lON-NEUTHALiZED    ELECTRON    STUEAMS    IN    DRIFT   TUIltS 
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Unclassified  report 

Descriptors:   ('Nuclear  physics.  Periodical! 
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»:   O«aternion  approach  to  elementary 
e  theory;  Baryon  doublets  and  neutrinv 
doublets;  Theorems  for  construction  of  explici 
representations  of  unitary  operators  in  quanti 


• 


field    theory;    Observations    of    nuclear   and    cos 
ridiation    in    the    ocean;    Beam  and    Plasma    Physic 
Tie   half-lives    of   Cs137   aad   C06O. 
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*l)-415    35i  Div.      20 

vTISTP/MH)    OTS  price   $16.00 

La   Plata    U,     (Argentina), 

SriOIKS    ON    THE    PROPERTIES    AND   SYST£MATICS   OF 

MCL,£AR    STRUCTURE     -FFKCTS, 

Haal    technical    rept,,    June   61-Nay   62. 

■•y  »52,  1v. 

Grant  AF  AFOSR6I  39 

^^•S"  ^920  U-classified  report 

Descriptors:   ('Nyclear  structure.  Theory) 
Decay  schemes.  Gamma  rays.  Radioactivity 
Instrumentation.  Isomeric  transitians. 
Antimony,  Cesium.  Beta  ray  spectroscopy. 

'»e  technical  report  corresponds  to  the  perio 
...  1>M-M,y  1962.   Many  siudies  have  bSen 
•idertaken  at  this  laboratory  of  nuclear 
?»ysics   and  some  work  is  still  in  progress. 
'"e  work  performed  can  be  classified  in  five 
'»ems:   Decay  schemes  studies,  i^:ieclron-gamma 
'•incid.nces  with  solid  state  detectors 
»'«eelaneou$  work  on  radioactivity.  Uevo4op«,.ni 
»'  aucl-ar  instruments,  and  Seminars.  (Author) 
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^^w?^*"'*  Information  Div..  Washington.  D   C 
SOVIET  RESEARCH  REACTOR  RFT  SUMMARY  OF  DATA  ' 
2  Aug  63,  Up.   Rept.  P63  103;  Rept.  9 

Unclassified  report 

Descriptors:   ('Research  reactors.  Analysis) 
Reactor  control.  Reactor  fuels.  Reactor  opera- 
tion. Reactor  system  components.  Reactor 
coolants. 

A  detailed  description  of  the  RFT  research  re- 
actor is  given.   The  presentation  includes  back- 
ground information,  design  features,  reactor 
parameters,  and  information  on  experimental 
facilities  afforded  by  the  reactor,  together  with 
illustrations  and  diagrams.   (Author, 


AD-.^15  38i; 
(TISTM/AMS; 


Div,   20 
OTS  price  $1 


60 


California  U.,  Los  Angeles. 

DESIGN  CONSIDERATIONS  FOR  A  C  TO  45  DEGREE  BEND- 
ING MAGNET, 

by  A.  C.  Paul  and  Byron  T.  Mright.  July  63   1 5n 
Contract  Nonr23344 

Unclassified  report 

Descriptors:   ('Cyclotron  magnets.  Proton 
beams,.  Copper.  Design.  Magnetic  properties 
Magnet  coils.  Magnetic  fields.  Particle  accel- 
erator components.  Particle  trajectories. 
Particle  beams.  Equations. 

The  magnet  design  proposed  in  this  report  pro- 
vides a  maximum  of  flexibility  for  future  changes 
in  the  external  beam  requirements.   A  pair  of 
■agnets  of  4.5  inch  aperture  permitting  an  angu- 
lar bend  continuously  adjustable  (by  easily  ac- 
complished shimming,  from  &  to  45  degrees  on  a 
Jt  inch  radius  of  curvature  is  considered    This 
corresponds  to  amagnetic  field  of  13.5CC  gauss 

\^      MeV  protons.   These  magnets  can  either  be 
used  indidivually  ns  bean  switching  magnets  or 
togetl.  r  as  a  dl  sper  sionless  beam  transport 
system   (Author)  ^ 


AD-415  450 
(TlSTP/HG) 


OTS 


Div.   20 
price  $2.60 


Ecole  Normale  Superieure  (France), 

INTEHPIAV    or    ritUDETiur!     dcov  •  ^-^^  r-c- 


.'w.-ai^   ,jiii>ci  irurr    vrrance;, 
INTERPLAY    OF   COMPETING    RESONANCES, 

^.K.  .  -_j  ■-     ^^   Michel  Kenard. 


..............    V,.     vuHri^ii.iu    ncauixA.Myt: 

by   Bernard   d'Espagnat    and    Fernan< 
May    63,    27p.      Technical    note    no. 
Grant   AF  EOAR63   47 


10 


Unclassified  report 

Descriptors:   ('Resonance  scattering.  Mathe- 
matical models),  ('Resonance,  Decay  schemes) 
Matrix  algebra.  Operators  (Mathematics).  N  body 
problem.  Nuclear  reactions.  Integral  equations. 
Functions,  Energy.  ' 


Mhen  more  than  two  strong 
jre  produced  in  a  collisi 
take  place  between  two  of 
resonances  are  observed  a 
so-called  ••invariants  ma 
ever,  these  bumps  do  not 
phenomena.  If  a  resonanc 
decays  very  near  its  poin 
leaves  the  possiblity  ope 
peting  resonance  sets  in 
observable  effects  of  the 
integral  equation  which  c 


75 


ly  interacting  particles 
on  resonances  frequently 

these  particles:   these 
s  bumps  in  the  energy  or 
ss^»  distributions.  How- 
always  occur  in  the 
e  is  broad  enough,  it 
t  of  production  and  thus 
n  that  the  other  com- 
and  washes  out  the 

first.   There  is  an 
ould  in  a  way  be  inter- 


Division  21  -  NUCLEAR  PROPULSION 
Division  22  -  ORDNANCE 

preted  at  deicribing  loae  phenoaenon  of  thit  kind, 
bat  hai  been  solved  only  in  the  case  in  Mhich 
tba  tNo  resonances  are  k  inesiat  ical  ly  related. 
The  general  case  is  studied  using  aore  free 
paraaeters,  and  to  investigate  to  Mhat  extent  the 
real  behaviour  of  the  systea  is  investigated 
■ader  variations  of  these  paraaeters.   (Author) 
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No  Entries 
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*0-iU  350 
(TISTP/AW) 


Div.   22 
OTS  price  |1. 


10 


Naval  Ordnance  Lab.,  Mhite  Oak,  Md. 

CHARTS  FOR  THE  PARAMETERS  OF  MIGRATING  EXPLOSION 

BUBBLES, 

by  H.  G.  Snay  and  Ruth  V.  Tipton.  ^5   Oct  63.  Up. 

NOLTR  o2  18^ 

Unclassified  report 

Descriptors!   v'Expletioa  babbles,  Matheaatical 
aaalysis),  v*t'nder«ater  explosions.  Bubbles), 
Motion,  Eaergy,  Equations,  Surfaces, 
Osci 1 lat  ioa. 

Graphs  are  presented  for  the  relative  bubble 
energies,  aaxiaua  radii,  periods,  and  aigrations 
of  underwater  explosion  bubbles  for  four  cycles 
of  the  bubble  oscillation.   The  aigration  refers 
to  the  bubble  aaxiaua  in  each  cycle.   The  posi- 
tion of  the  bubble  ainipua  can  be  readily  found 
by  a  siaple  coaputation.   The  graphs  perait  a 
convenient  reading  of  these  paraaeters  for  a 
Hide  range  of  coadikions.   (Aathor/ 


AO-iU  693      Div.   22.  ^ 
(TISTM  TCC)  OTS  price  11.60 

Ballistic  Research  Labs..  Aberdeen  Proving 

Ground,  Hd» 

PREPAKAflON  OF  POKOLS  M TROCELLLLOSE  FOR  A 

TRAVEL  i:«C  CHARGE  GIN. 

by  Jaaes  E.  Cole  aad  Carl  R.  Ruth.  June  t3. 

ProJ.  tSCICSCIAC:^ 

BRL  Meaoraadaa  rept.  no.  "iUSi 

I'nclatsif led  report 


P- 


Descriptors:    'S i i rocel 1 ul ose.  Preparation  , 
(•Propellents,  Nitrocellulose,.  (•Organic 
eeapounds,  Prepel lent s] ,  Projector  charges. 
Projectiles,  Explosive  aaterials,  Porosity, 
Density,  Inhibition,  Aging  (Materials'/,  Coa- 
pressive  properties.  Processing,  Test  aethods. 


A  aethe4  is  described  for  the  preparatioa  of 
porous  nitrocellulose  propellent  with  a  density- 
gradient  of  0.9  ga/cc  at  one  end  to  1.2  ga/cc  at 
the  other  end.   Hardware  refineaents  are  discussed 
for  the  loading  and  pressing  of  the  nitrocellu- 
lose.  A  table  is  included  showing  the  variation 
of  density  with  different  coapress i onal  forces. 
A  description  is  given  of  the  asseabling  of  the 
hardware  aad  inhibiting  the  propeUaat.   (Author) 


AD-iU  795     Div.  22 
(TISTP/AM)  OTS  price  $5.40 

AaaunittOB  Eagiaeeriag  Directorate.  Picatinny 

Arsenal,  Dover,  N.  J. 

PRODUCTION  ENGINt-iRING  UF  MARH£AD  SECTION 

762MM  ROCKtT.  PRACTICii:   XM38  (M38). 

by  Sydney  Gordon,  July  63.  52p. 

PA  Tecbalcal  rept.  no.  3074 

Unclassified  report 

Descriptors:   ("Artillery  rockets.  Rocket 
heads).  Training  anaunition.  Production, 
Marheads,  Saoke  aunitions,  Rocket  aotors 
(Solid  propellant).  Rocket  fuzes.  Costs. 

The  Marhead  Section,  762aa  Rocket.  Practice:  M38 
is  the  result  of  production  engineering  the  War- 
head Section.  762aa  Rocket,  Practice:   XM38. 
The  V38  Marhead  is  an  Honest  John  Narbead  which 
consists  of  an  aerodynaaic  shell,  structural 
aeabers.  fuzing  systea,  two  flash-saoke  charges 
aad  a  ballast  asseably.   It  has  the  saae  weight, 
coatour  and  centers  of  gravity  as  the  Ml..^ 
(T20i;4El)  Warhead  Section.   The  MJS  Warhead 
Flasb-Saoke  charges  are  located  in  the  aft  sec- 
tion of  the  warhead  and  h:ive  a  miniaal  weight 
consistent  with  visibility  requi reaents .   The 
Honest  John  Rocket  is  a  free-flight  artillery 
rocket  with  a  sol  id-propel  1  an t  aotor.   The  rocket 
was  designed  for  tactical  use  by  the  field  ar- 
tillery.  The  M38  Warhead  will  be  utilized  pri- 
aarily  with  the  XM5C  Rocket  Systea  which  is  the 
laproved  Honest  John  Rocket.   The  rocket  is 
launched  froa  the  self-propelled  XMJ86  Launcher, 
which  is  variable  in  aziauth  and  elevation. 
With  a  1,625-pound  warhead  section,  the  rocket 
has  a  aaxiaua  range  of  about  35.000  aeters.   The 
M38  Warhead  for  the  Honest  John  has  been  de- 
signed, production  engineered,  standardized,  and 
is  in  production.   This  report  provides  a  final 
suaaary  of  the  industrial  engineering  effort  in 
the  developaent  of  the  NJ8  Practice  Marhead. 
(Author) 


AD-4U  962      Div.   22.  9 
(TISTP'MH)  OTS  price  13.60 


COMBUSTION  WAVES. 
Mar  C1-3C  Nov  62, 
A.  Strauss,  and 


Ohio  Slate  L. ,  Columbus. 

PROPAGATION  OF  SPHERICAL 

Final  technical  rept.,  1 

by  J.  M.  Pliickebaua,  N. 

R.  Edse.   June  63.  24p. 

Contract  AF33  616  8129.  ProJ.  7013,  Task  7013C1 

AKL  t^3  101  Unclassified  report 

Descriptors:   (*Detonation  waves.  Spheres;, 

"Propagation,  Oeton^ition  waves}.  Explosions, 
Explosion  gases,  Hydroc arbons ,  Nitrogen  ron- 
pounds.  Hydrogen  coapnunds.  Ignition. 

Measareaents  were  aade  of  propagation  rates  uf 
spherical  combustion  waves  in  gaseous  explosive 
aix  ures,  in  t -.  cm.  idaaeter  thin-walled  rubber 
balloons  and  in  a  4U  ca.  diameter  steel  boab. 
The  reults  of  these  experiments  show  that  {')    thi 
detonation  induction  distances  in  acetyler 
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AD-415    008  Div.      22 

(TISTP/AM)    OTS   price   $3.60 

•laval    Urdaance   Lab.,    White    Oak,    Md . 

THE    GROWTH    TO   DETONATION    OF    BINARY   EXPLOSIVE 

■  IXTl  RES, 

by  Howard  S.  Leopold.   16  Apr  63.  32p. 

NoLTR  63  129  Unclassified  report 

Descriptors:   ("Explosive  materials,  Detona 
tions).  Explosives,  initiators.  Lead  com- 
pounds. Asides,  PETN,  ROX,  Mistures, 
Sensitivity,  Density.  Velocity,  Exploding 
Mi  res . 

The  growth  to  detonation  after  initiation  by 
exploding  nichroae  wires  of  lead  aside  and 
binary  mixtures  of  lead  aside  with  PETN  or  RDK 
■as  observed  using  a  rotating  mirror  smear 
camera.   The  effects  of  mixture  composition  a^d 
loading  pressure  on  the  sensitivity  and  growt 
to  detonation  showed  that  the  mixtures  retaiaHd 
the  sensitivity  of  the  lead  aside  over  a  wide 
raage  of  composition.   Optimum  detonation 
velocities  were  obtained  for  mixtures  contain 
10%    by  weight  of  secondary  explosive,  but  the 
tse  of  binary  mixtures  of  the  type  reported  o^ 
here  in  weapon  detonators  requires  a  dcfiniti 
ainimua  confineaeat  for  practicability.  (Authfjjr) 


^0-^^5    W^  Oiv.  ^2 

;TISTM/AMS)  OTS  price  i^.f^C 

Feltnan  Research  Labs.,  Picatinny  Arsenal, 

Dover,  N.  J. 

tESPONSE  0»  SIMPLE  GEOMETRIC  SHELLS  TO  IMPULS  \t 

LOADING, 

by  Lawrence  RosendorX.  July  <:'^,    'i''p.    Technica 

aemo  .  l.,.:7 

Unclassified  report 

Descriptors:   (••■eometric  forns.  Shock  wave 
'"Nuclear  explosion  diinnge,  (ieoraetric  'orns 
(•Shock  w:ives,  Geometric  'orns',  Cylindrica 
bodies.  Dynamics,  Loading  (Mechanics,,  txpli 
sion  ejects.  Detonation  waves.  Blast,  Shod 
(Mechanics!',  Ruckling  (Mechanics),  Vulner- 
ability, Mathematical  analysis.  Pressure, 
Oi  str ibut  ion . 


This  report  outlines  a  study  on  the  re 
tiaple  geometric  shells  to  blast  loadi 
'ormed  as  in-house  research  as  a  part 
'    1  .11.84.;.   Three  areas  that  are  has 
understanding  o'  the  problen  are  discu 

•  re:   The  ♦'ree  air  blast  c  hn  rac  t  er  i  s  t  i 
interaction  of  the  blast  wave  and  the 

•  hell  and  the  response  o  *■  the  shell  to 
iapulse.  Several  techni<|ues  are  cited 
been  applied  to  shell  response.  A  sin 
•nalytical  approach  is  used  to  predict 
cipient  damage  points  of  simple  shells 
approach  is  bnsed  on  a  ''dynaiiic  load 
■kich  enables  one  to  compute  the  dynan 
pressure  'rom  the  static  formulations. 
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AD-415  451     Div.   22 
(TlSTP/AW)   OTS  price  42.60 

Naval  Ordnance  Test  Station,  Chinii  L.ike,  Calif. 
INVESTIGATION  OF  liXPLOSIV.S  SNSITIVITY  TO 
MULTIPL.;-FRAGMtNT  IMPACT  (TRACK  T.:ST  t-7380). 
by  L.  M.  Patton.   July  63.  26p. 
NOTS  TP32  76:  Technical  progress  rept.  324 

Unclassified  report 

Descriptors:   (•txplosive  materials.  Sensiti- 
vity). Fragmentation.  Test  methods.  Rocket- 
propelled  sleds.  Velocity,  Detonations,  In- 
strumentation, Charges  (Explosive). 

A  rocket-powered  sled  was  used  to  throw  collec- 
tions of  fragments  at  explosive  acceptor  charges. 
Of  the  13  rounds  in  this  series,  five,  having 
a  fragment  velocity  of  75C  fps,  produced  five 
acceptor  detonations;  four  rounds,  at  33C  fps, 
produced  no  detonations.   The  presence  or  absence 
of  detonators  in  the  acceptor  charges  had  little 
apparent  effect  upon  results.   Specific  warhead 
and  explosives  data  relative  to  this  series 
appear  in  Confidential  Restricted  Data  report 
TPR  3^4.  Supplem.nt.  NOTS  TP  3277.   Results  of 
the  first  series  of  mu  1 1  i  f  r  .-igment  impact  track 
tests  are  reported  in  NAVWr;PS  Report  8<"73,  NOTS 
TP  3C9C  (Unclassified),  dated  December  1962, 
(Author) 


23.    PERSONNEL  AND  TRAINING 


AD-4U    280 
(TISTB/W\) 


Div.       23 
OTS    price   $2.60 


Army    Personnel    Research   Office. 

Chief    Research    and    Developaent, 

SCRttMNG    DLVICiiS    FOR    Sb.LLCTIVt 

STR  AMS    WHO    FAIL    AFQT    7    AND    8, 

by    \.    G.    Bayroff.    E.    F 

Anderson.  Jan  63.  22p. 

Proj.  CJ-<5  60  001 

APHO  TRRII30  Unclassified  report 


Office  of  the 
Washi  ngt  on ,  D . 
StRVICt  RtGI- 


Heermann  and  Man  A. 


Descriptors:   ( *Psychoaetric s.  Military  per- 
sonnel;, (•Hilit.iry  personnel,  Selection,, 
Statistical  analysis.  Test  construction  (Psy- 
chology). Recruiting,  Achieveaent  tests, 
t f f ec  t  i  venes  s. 


6  samples:   true  failures  (N  =  POC    SS  reg. 
those  who  deliberately  attempted  failure 
(N  «  1^00  tM).   On  basis  of  scoring  results,  the 
newly  constructed  keys  provided  even        — 


Division  24  -  PHOTOGRAPHY  AND  OTHER  REPRODUCTION  PROCESSES 


A0-4U  66e      Div.   2J,  28 
.(TISTB/CCH)  OTS  price  $^.60 

Fraaklia  Inst..  Philadelphia.  Pa. 

EXPERIMENTAL  STUDY  OF  THE  NATURAL  PILOT  FLIGHT 

PROFICIENCY  EVALUATION  HODEL. 

by  Beraard  L.  Ryack.  and  Ezra  S.  Krendel. 

Apr  63.  38p. 

Coatract  N61339  323 

NTOC  Kept.  BO.  323  2        Uaclassified  report 

Oescriptori:   (•Pilots.  Perfornance  tests). 
(•Psychoaetrics.  Pilots).  (•Flight,  Models 
' Siau 1  at  ions) ]  ,  Effectiveness,  llunan  engineer- 
ing. Control  systea.  Display  systea.  Tracking. 
Traasfer  of  trainlag.  Tables.  Analysis. 

This  experiaent  investigated  tMo  aajor  hypothe- 
sis generated  by  the  Natural  Pilot  Model  for 
Flight  Proficiency  Evaluation.   These  specify 
that  huaan  adaptability  and  econoay  of  effort  as 
understood  in  the  context  of  servo-aechan i sa 
theory  are  iaportant  paraaeters  of  flying  pro- 
ficiency, and  serve  to  differentiate  proficient 
(''natural'')  froa  poor  (  '  ' aechan i cal  '  ' ;  opera- 
tors.  Adaptability  was  studied  by  sy s teaa t ica 1- 
ly  varying  the  con t rol 1 ed-eleaen t  dynaaics  ^ con- 
trol-display relationships);  econoay  of  effort, 
by  varying  the  percent  of  tiae  during  which  in- 
foraation  was  displayed  (target  i n t erai i t ency ) . 
For  all  experiaental  conditions,  the  proficient 
trackers  retained  superiority  over  the  poor  ones. 
For  in terai t tency  conditions,  perfornance  decre- 
aent  was  the  saae  for  proficient  and  poor 
trackers.   For  the  condition  of  changing  control- 
display  dynamics,  one  of  the  three  aeasures  of 
systea  perforaance  showed  less  variation  and 
less  variation  and  less  decreaeat  for  the  pro- 
ficient than  for  the  poor  trackers.   Conven- 
tional tracking  practice  did  not  iaprove  per- 
foraance as  aeasured  by  the  adaptation  and 
econoay  of  effort  criteria.   (Author) 


AO-^U  670 
(TISTB/AAB) 


Div.   23 
OTS  price  |6.60 


Applied  Psychological  Services.  Wayne,  Pa. 
POST-TRAINING  PERFORMANCE  CRITERION  DEVELOPMENT 
AND  APPLICATION.  A  MULTIDIMENSIONAL  SCALING 
ANALYSIS  OF  THE  CIRCUIT  TYPES  REPAIRED  BY  NAVAL 
AVIATION  ELECTRONICS  TECHNICIANS, 
by  Douglas  G.  Schultz  aad  Arthur  I.  Siegel. 
July  63,  53p. 
Coatract  Noar2279  00 

Uaclassified  report 

Descriptors:   (•Military  personnel.  Training), 
Perforaaace  tests,  Persoanel,  Electronics, 
Scale,  Analysis. 

This  is  the  third  in  a  series  of  studies  in- 
vestigating the  applicability  of  aul t idiaens i ona 1 
scaling  techniques  in  the  job  perforaance  area, 
la  this  study,  the  circuits  repaired  by  Naval 
aviation  electronics  technicians  ia  the  perfor- 
aance of  their  duties  were  used  as  the  stinulus 
aaterials.   Siailarity  Judgaents  aaong  the  cir- 
cuit pairs  were  aade  by  supervisory  personnel 
and  analyzed  by  aul t id iaens i onal  scaling  aethodi. 
It  is  concluded  that  it  is  feasible  and  fruitful 
to  apply  aul t idiaensional  scaling  techniques 
to  the  classification  Oi'  electronic  circuits 
worked  on  in  the  perforaance  of  Naval  jobs. 
The  avionic  circuits  repaired  by  Naval  aviation 
electronics  technicians,  as  represented  in  the 
circuit  list  developed  in  the  study,  were 
perceived  as  involving  sixteen  underlying 
diaensions.   (Author) 


24.    PHOTOGRAPHY  AND  OTHER 
REPRODUCTION  PROCESSES 


AD-AU   3^6 
(TISTP/MFA) 


Div.       2U,    2 
OTS    price   12.60 


Notre    Daae   U. ,    I  nd. 

INTtRPRtT\TION   OF   GLACIAL    DBIFT    FROM    COLOg 

4IRPH0T0S. 

Final    rept . , 

by    Erhard    M.    Winkler.    July    63,    2ep, 

Contract    Nonr162308,    Proj.    NR387   C2<1 

Unclassified    report 

Descriptorsi      (•Aerial    photography,    Terrain), 
(•Stratigraphy,     Analysis),     ('Detection,    Min- 
erals).   Glaciers.    Radioactivity,    Infrared 
radiation.    Soils,    Color    fila,    Clay    ainerals. 
Plants      Botany),    Moisture,    Neasureaent. 


(TISTA/JGW; 


Div.  ZU.    2 
OTS  price  <3.60 


Allied  Research  Associates  Inc.,  Boston,  Mass. 

A  MODIFICATION  OF  THE  FUJITA  METHOD  FOR  TIROS 

PHOTOGRAPH  RECTIFICATION, 

by  John  F.  Cronia  and  Leonard  W.  Abreu. 

15  June  63,  2<5p. 

Contracts  AF19  628  320  aad  AF19  628  306,  Proj. 

66)8,  Task  t!6'»802 

AFCRL  63  670  Uaclassified  report 

In  cooperation  with  W.  E   Howell  Associates,  lac. 
Bedford,  Mass.,  Contract  AF19  bZB    306. 

Descriptors!   ('Meteorological  satellites. 
Photograaaet ry) ,  Photographic  reconnaissance. 
Surface  targets,  Position  finding,  Geoaetry, 
Geodesies,  Rectifiers,  (Photographic), 
Mapping,  Clouds. 

A  Manual  technique  is  described  that  eaables  the 
research  aeteorologi st  and  others  to  portray 
with  aaxiaua  accuracy  a  latitude-longitude  net 
on  a  satellite  photograph  of  the  earth  and  its 
cloud  aasses.   Unlike  other  techniques  a 
rectification  aay  be  obtained  for  any  orbit; 
heretofore,  orbits  without  horizons  could  aot 
be  rectified  graphically.   ^Aut^or) 


AD-^U  822      Div.  Zi,,    25,  28,  16 
(TISTE/OHD)  OTS  price  4l  5. 

Sylvania  Electric  Products,  Inc.,  Nalthaa.  Mass. 

APPLICATION  OF  COLOR  VISION  THEIRY  TO  TWO-COLOR 

MIXTURES. 

r  ina  1  rept . 

i;j  Aug  63,  1».   «»pt.  BO.  »2022  1 

Contract  A» 3C  602  2635 

RADC  TDR63  236  Une la s s if ied  report 

Descriptors:   (•Color iaetry.  Theory).  (•Color 
vision.  Colors),  Photographic  filters.  Optical 
filters.  Slide  projectors.  Experiaeatal  data. 
Tables,  Hunan  engineering. 

Data  was  collected  on  two-color  mixtures  to  evalu- 
ate the  effects  of  photographic  filters  (i.e., 
densities  of  corresponding  pairs  on  two  slides) 
and  projection  filters  on  perceived  hue  and  sa- 
turation.  The  first  part  of  the  progrnn  enployed 
broad  band  filters.   Three  slides  were  combined 
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AD-ilS    129  Di».       ZU 

(TISTA/VGW)    OTS   price   11.60 


Brown    i::ngineer  i  ng    Co..    Huntsville,    Ala. 

A   T^CMNIQUc    FOR    OBTAINING   TRUE    DIMi^NSIUNS    FRO|l 

PHOTOGRAPHS. 

by   John    B.    Middleton,    Jr.       June   63,    15p. 

TN   R53 

Contract  DA01  009URD1068 

Unclassified  report 

Descriptors:   (  "Pkotogrammet  ry .  Optical  anajfy- 
sis),  ("Photographic  images.  Measurement), 
Mathematical  analysis.  Theory,  Krrors,  Aerial 
photography.  Reconnaissance  missiles 
Photographic  reconnaissance. 

A  technique  is  presented  for  obtaining  actual 
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dimensions  of  objects  shown  in  photographs. 
Unit  calibration  depends  upon  a  knowledge  of  the 
optics  system  involved  or,  in  a  given  photograph, 
the  availability  of  an  object  of  known 
dimensions.   (Author) 


AD-ii15  1,59  Div.   2^ 

(TISTM/TCG)  OTS  price  ii.50 

Air  force  Avionics  Lab.,  Aeronautical  Systems 

Div.,  Wright-Patterson  Air  rorce  Base,  Ohio. 

NEW  LOW-CONTRAST  DEVELOPER  rOK  RAPID  PROCESSING 

Or  AERIAL  AND  DUPLICATING  HLMS. 

final  rept.,  Jan  M-Jan  63, 

by  Athans  C.  Zonars.   July  63,  lip. 

Proj  .  f,zri ,    Task  ^523701 

ASD  TDR63  i8V  Unclassified  report 

Descriptors:   (•Photographic  processors. 
Photographic  filn),  (*Photogrnph ic  film. 
Photographic  processors),  ("Aerial  reconnais- 
sance. Photographic  filni)i.  Processing, 
Photographic  chenicals.  Photographic  emulsion. 
High-temperature  research.  Time,  Sensitivity, 
N-heterocyclic  compounds.  Aromatic  compounds, 
Polycyclic  compounds,  Monocylcic  compounds. 
Photographic  equipment.  Carbon yl  group. 
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photographic  developer  has  been 
rapid  processing  (^'  F)  of 
able  aerial  reconna i ssn nee  and 
ms.   Active  developing  agents  are 
zolidone  (Phenidone)  and  Hydro- 
indicate  that  the  developer  can 
th  the  8<;ri  (Kodak  Plus-X  Aerecon), 
igh  Definition),  SO-278  (Kodak 
icating),  and  5ZZ"'-ii,    (Type  1A 
The  developer  produ-ces  gammas 
while  maintaining  rated  enulsibn 
eveloper  can  also  be  used  for 
8  F,  although  it  produces  higher 
s  under  these  conditions. 
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Division  25  -  PHYSICS 
25.    PHYSICS 


(TISTP/UFA) 


OTS  price  J7. 
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Naty  Hint'  Defense  Lab.,  Panana  City,  Fla. 
THE  PROPAGATION  AT  SHOHT  HAJIGtS  OF  ELASTIC  WAVES^ 
FKOM  AN  IMPULSIVE  SOUKCE  AT  A  LIQUID-SOLID  IN- 
TERFACE ~  THE  FLL ID-TWO  LAYER  SOLID  SYSTEM, 
by  Frank  H.  Spitznogle.  Aug  c3,  c^ip. 
Subprojfct  ao.  SF3110101,  T««k  2612 
NHOL  Kipt.  no.  206      Unclassified  report 

Descriptors!   ( 'lindernrate  r  sound.  Propagation), 
(■Sound  t ransaiss ion,  Analysis),  Underwater 
explosions.  Pressure,  Ocean  bottoa,  Stresses, 
Fluids,  Models  ^S imu 1  at i ons ) ,  Mater,  Glass, 
AluainuB,  Partial  differential  equations,  "' 
fraction.  Solids,  Keflection. 
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AD-^U    1"8 
CTISTM/T(G' 


Div         25.    U 
OTS   price  $.50 


Air    Force    Materials    Lab..    Aeronautical    Systeas 

Div    ,    Mr  ight-Pat  ter  son    Air    Force    Hase,    Oliio. 

EXPEKIMKNTAL   CONFIRMATION    OF   THEHMO-ELASTH 

EQUATIONS    FOR    SANDhK  H    PANEL   DEFLECTION. 

Final    rept.,    Oct    •    -Oct    f  C; . 

by  I.  K.  Ebcioglu.  J.  A.  Roberson,  J.  R. 

Schaeraund  and  K.  0.  Shiaain.  July  tO ,     Kp. 

Proj.  '•.-;!.  Task  7J5106 

ASD  TDIJC3  557  Unclassified  report 

Report  on  Metallic  Materials. 

Descriptors:   (*SandHich  panels.  Deflection' , 
('Differential  equations,  Elasticity'  , 
(*Theraodynaaic s ,  Elasticity',  Mechanical 
properties.  Theory,  Thickness,  Thermal  expan- 
sion,. Test  equipnent 

Deflection  tests  Mere  perforaed  on  a  sandMich 
pmel  aade  by  Aeronca  Manufacturing  Corp    The 
panel  Mas  tested  under  a  coapressive  edge  load 
and  Mith  an  arbitrary  teaperature  distribution 
on  the  upper  and  lower  faces    The  center  de- 
flection of  the  panel  was  measured  and  compared 
with  the  calculated  value    Good  agreement  has 
been  found  between  experiaent  and  theory. 
(Author' 


AD-^U  11" 
(TISTM/HEB) 


Div.   25 
OTS  price  |1 . 


10 


New  Haapshire  U..  Durhaa. 

CONDUCTION  THEORIES  IN  GASEOUS  PLASMAS  AND  SOLIDS. 

Final  rept.  1  Oct  :  •  -  31  Oct  t1, 

by  L.  Mower,  J.  E.  Mulhern  Jr.,  Richard  Brooks, 

Richard  Hohly  and  Elizabeth  K.  Tuttle.  31  Oct 

Contract  AF^  '  638  687  — 

AFOSH  18ii3 

Unclassified  report 
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Descriptors!   (*Plasaa  physics.  Transport 
properties),  ('Solids,  Transport  properties), 
Elect roaagnet i c  fields.  Acoustics,  Attenuation, 
Teaperature,  Seal  conduct  or s ,  Magnetic  fields. 
Relaxation  tiae.  Elect roaagnet ic  waves.  Resis- 
tance .Elect  r ical ) 
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Minnesota  U.  School  of  Chemistry,  Minneapolis. 

THKORV  OF  ABSORPTION  LINE  SHAPiS  IN  MONATOMIC 

GASES.   I:  GENERAL  FORMULATION  AND  APPROXIMATE 

SOLUTIONS, 

by  Hisao  Takebe.  Gene  P.  Reck  and  C.  Alden  Head. 

1962,  37p. 

Contract  AF49  638  9A.0 

AFOSR  4869  Unclassified  report 

Descriptors:   (*Gases,  Refractive  index\ 
(*Line  spectrua.  Measurement    ('Absorption, 
Analysis' ,  Theory,  Atomic  properties,  iodiaa, 
Atoir.ic  energy  levels.  Propagation.  Fourier 
analysis.  Polarization.  Elec t roaagnet ic  waves, 
Electrostatics,  Integration. 


A  foraalism  is  devel 
coaplex  refractive  i 
a  function  of  freque 
sorption.  The  treat 
of  the  properties  of 
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(Author) 


oped  for  calculating  the 
ndex  of  a  monatoaic  gas  as 
ncy  in  the  region  of  an  ab- 
aent  involves  a  direct  study 

the  dressed  photon  state 
udes  effects  due  to  trans- 
he  atoms  as  well  as  the 
interactions  between  them, 
ssume  that  the  electroaag- 
the  gas  are  describable  in 
ear  frequency-  and  wave- 
cept ibi 1 i  ty .   A  set  of 
tegral  equations  are  derived 
mine  the  susceptibility  func- 
bservable  refractive  index, 
f  large  atomic  mass  is  con- 
il.  and  a  first  correction 
ed .   The  results  are  coa- 
nts  by  Toaiser  on  the  line- 

D-line  at  various  teapera- 
Ne  obtain  qualitative 
vious  theoretical  linewidths 
factor  of  order  100C. 
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Hebrew  UO 
HYPERFINE 


(Israel) . 
INTERACTIONS 


21 .7  KEV  STATE  OF 
by  I.  Nowik  and  S, 
Contract  AFbl  052 
AFOSR  50  61 


Eu-151 
Ofer. 

3^7.  , 


IN  THE  GROUND  STATE  AND 
IN  EUROPIUM  IRON  GARNET. 
June  o3,  23p.  TN8 


Unclaiiified  report 


Descriptors:  ("Europium,  Hyperfine  struc 
(•Hyperfine  structure.  Equation  of  state) 
(•Garnet,  Europium),  Iron  compounds,  Mag 
fields,  Exchange  reactions,  Quadrupole 
Magnetic  aoaents.  Resonance  absorption, 
Electronic  equipaent.  Cryogenics. 
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The  hyperfine  interaction  of  the  ground  state 
and  21.7  kev  state  of  Eu-151  in  europiua  i rP- 
garnet  have  been  aeasured  at  300,  81  and  2" 
using  the  technique  of  Mossbauer  absorption 
Values  of  (335  »  50)  koe.  (570  *  35)  koean 
(670  ±    100)  koe  were  found  for  effective  aa 
fields  acting  on  the  Eu  nuclei  in  europiua 
garnet  at  the  teaperatures  of  300,  Pi  and  .: 
respectively.   These  values  are  in  agreemen 
theoretical  calculations  of  the  non-diagona 
■atrix  eleaents  associated  with  the  admixtu 
states  produced  by  the  exchange  interaction 
value  of  the  quadrupole  interaction  of  the 
state  of  Eu-151  in  europiua  iron  garnet  was 
to  be  (-2^0  *  100)Bc/sec  at  81  K.   The  resu 
yield  an  assignment  of  a  spin  of  7/2  for  th 
21.7  kev  level  and  a  value  of  au  ■  (2.54  «  H- 1 5 ) 
a. a.  for  the  aagnetic  aoaent  of  this  level. 
(Author) 
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Foreign  Tech.  Div.,  Air  Force  Systeas  Coaaa^)!, 

Wright-Patterson  Air  Force  Base,  Ohio. 

FUSIBILITY  DIAGRAMS  IN  THE  SYSTEMS  LiCIOi  - 

Ca(C104)2  AND  NaClO^  -  Ca(C104)2, 

by  N.  V.  Krivtsor  and  A.  A.  Zinov'yev.  15  A 

U'p. 

FTD  TT63  565  Unclaiiified  report 

Trans,  froa  Zhurnal  Neorgan i cheskoy  Khiaii, 
Izdatel'stvo  AN  SSSR,  8j1,  pp.  1S6-1M,  196; 

Descriptors!   ('Phase  studies,  Perehlorat 
V 'Perch lorates.  Melting),  Calciua  coapoun 
Lithiua  coapounds,  Sodiua  compounds,  Deco 
sition.  Solid  solutions,  Transition  tempei 
ture,  Eutectics. 
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GALLIUM    PHOSPHIDE    DEVICES. 

Quarterly    technical    rept 

14    June    63, 

by  Louis  E.  Stone,  Jno.  E.  Hudiselic, 

Koderique,  George  N.  Webb  and  Lloyd  N 

14  July  63.  42p. 

Contract  DA36  039  aac  00103 

Unclassified  report 

Original  contains  color  plates;  all  DDC  repr 
duciions  wil^  be  in  black  and  white.  Origi- 
nal may  be  seen  in  DDC  Hq . 

Descriptors:  ('Calliua  alloys,  Semiconduc 
devices),  ('Phosphorus  alloys,  (rystal  gro 
('Semiconductor  devices.  Gallium  alloys:, 
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ure),       ('Single  crystals.  Gallium  alloys  ,  Synthesis 
(Chemistry'.  Epitaxial  growth.  Diodes  (Semi- 
conductor ,  Manufacturing  methods.  Melting 

The  synthesis  of  gallium  phosphide  has  been 
pursued.   Several  alternate  vapor  synthesis 
methods  were  explored  with  negative  results  from 
a  practical  viewpoint    The  melt  growth  of  gal- 
lium phosphide  was  impeded  by  furnacing  difficul- 
ties which  essentially  have  now  been  resolved 
Epitaxial  growth  of  gallium  phosphide  was  accom- 
plished with  good  control  of  growth  rates  and 
doping  by  the  sealed  ampoule  iodine  transport 
method.   Photographic  evidence  of  structures  in- 
dicate exce  I  1  en  t  quality    Epitaxial  growth  of 
gallium  phosphide  by  an  open-flow  iodine  trans- 
port system  was  accomplished.   Results  are 
equally  good  and  this  method  offers  facilities  in 
alternate  type,  con secut i ve  growth  of  layers 
without  interruption.   Optical  transmission  of 
bulk  undoped  gallium  phosphide  material  has  been 
determined.   Transnission  in  the  visible  spec- 
trum is  very  good,  and  supports  the  feasibility 
of  light  operated  3-termin8l  devices.   Infrared 
transmission  of  two  samples  was  determined 
Transmission  was  low  between  3  and  16  microns. 
Diffused  diodes  were  fabricated  and  tested 
(Author 
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INVESTIGATION  OF  LIQUID  METAL  BOILING  HEAT 

TRANSFER. 

Quarterly  progress  rept.  no.  1, 

by  Richard  E.  lialzhiser,  Robert  E.  Barry, 

C.  Phillip  tolver,  Herman  Merte.  and  Andrew 

Padilla,  Jr.  Aug  63,  2p.  Rept.  no.  05750  3  P 

Contract  AF33  657  115^8,  Proj .  C5750 

Unclassified  report 

Descriptors:   ('Liquid  metals.  Heat  transfer, 
('Boiling.  Heat  transfer].  Potassium,  Sodium. 
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Coluabia  U.,  School  of  Engineering,  New  York. 

AN  EXPERIMENTAL  STUDY  OF  HEAT  TRANSFER  AT  HIGH 

TEMPERATIRE  DIFFERENCES  IN  TURBULENT  AIR  FLOW 

BETWEEN  A  ROTATING  CYLINDER  AND  A  STATIONARY 

CONCENTRIC  OUTER  CYLINDER. 

Final  rept . , 

by  G.  S.  Longobardo  and  H.  G.  Elrod.  Aug  62,  lv. 

Contract  AF4°  638  1001 

AFOSR  32C7  Unclassified  report 

Descriptors!   ('Heat  transfer,  Fluid  flow), 
Turbulence,  Air,  Cylindrical  bodies.  Rotation, 
High  temperature  research,  Surface  area.  Tem- 
perature, Velocity,  Convection,  Friction,  Lami- 
nar flow.  Rotation,  Errors,  Experimental  data. 
Slip  rings . 

A  study  has  been  made  of  convective  heat  trans- 
fer between  a  rotating  cylinder  and  a  stationary, 
concentric  outer  cylinder  for  the  Taylor  nuaber 
range  2C0C  to  900C,  and  for  rotor  surface  tea- 
peratures in  the  range  8C  F  to  43C  F.   Measure- 
ments were  aade  of  overall  heat  transfer,  and  ve- 
locity and  teaperature  distributions  in  the  gap 
between  the  two  cylinders.   A  hot  wire  aneaoaeter 
was  used  to  determine  whether  secondary  flows 
exist  in  the  gap  in  the  Tavlor  nuaber  range  of 
•he  investigation.  (Author) 
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Unclassified    report 
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XrRAY    SCATTERING    BY    POINT    DEFECTS. 

Annual    technical    rept.    1    Mar   62-1    Mar   63. 

by    A.    Guinler.     Apr    63,    9p. 

Grant    AF    EPAR    62    51 

Uaclasaified   report 

Descriptors:  (•X-rays,  Scattering),  ('Crys- 
tal lattice  defects.  X-rays),  X-ray  diffrac- 
tion   analysis.    Cryogenics. 

Am    apparatus    for   aeasuring    th*  weak    X-ray 
scattering    due    to    punctual    or    very    saall    defects 
is    described.       It    is    auch    aore    sensitive    than 
the   ordinary    di f f ract oaet er    because    the    solid 
angle   of    the   beaa   received    by    the   counter    is 
auch    larger.       Results    on    the    scattering    by    solid 
solutions,    iapure   crystals,    irradiated   crystals 
•r*   given.       (Author) 
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Foreign   Tech.    Div.,    Air   Force    Systeas    Coamand, 

Nright-Patterson    Air    Force    Base,    Ohio. 

INFRARED    TECHNULUGY    IN    CUSMUS. 

by   A.    Sergeyev.    21    June    o3,    ^p. 

FTD  TT63   444  Unclassified    report 

Trans,    froa  Trud,    No.    56,    p.    3,    1963. 

Descriptors:      f^afrared    radiation.    Infrared 
Phenoaena). 
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PLASMA    SPECTROSCOPY,    ANNOTATED    BIBLIOGRAPHY. 
8    July    63,    iiOp. 
AID   B63    93  Uaelassified    report 

Descriptors:       (*Plasaa    physics,    Bibliogra- 
phies),    (*BibI iographies,    Plasaa    physics), 
('Spectroscopy,    Plasaa    physics).    Electric    arcs. 
Electric    discharges,    Plasaa    oscillations. 
Gas    discharges. 
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(TISTP/MFA)       OTS    price    15.60 

Electronics    ><esearch    Lab.,    U.    of  Calif., 
Berkeley. 

LIMITATIONS    OF    SPACE-TIME    HARMONICS    FOrt    MICRO- 
WAVE   AKPLIFICATION. 

by    T.    E.    Everhart    and    J.    Horowitz.    K    Mar    62, 
52p.    Series    no.    60,    Issue    no.    440 
Contract    AF33    657    7614,    ProJ.    4150.    Task    ^15001 
ASD    TDK63    527      Unctaolfied    report 

Descriptors:       ( 'Elect roaagnet i c    waves,    Haraonic 
analysis),     ('Electron    beaas.    Microwave    equip- 
ment).    Electron    guns,    Maveguides,    Bessel 
functions,    Fourier    analysis.    Trans foraat ions 
(Matheaat ics) ,    Tiae. 

The    possibility    of    gain    utiliiing    the    interartion 
between    an    e lac t ronagn et ic    wave    in    a    smooth    wave 
guide    and    a    space-time    harmonic    of    the    slow 
space-charge    wave    has    been    proposed    as    a    method 
of    qi 1 1 iaet e r-wave    aap 1 i f ic at i on .       A    model    is 
proposed    here    which    satisfies    the    conditions 
necessary    for    the    existence    of    space-tiae    har- 
aonics.       This    aodel    is    an    idealization    of    a    tube 
having    two    electron    beaas    where    the    periodic 
variation    of    thd    dc    paraaeters    of    the    inner    beaa 
is    provided    by    a    bunched    hollow    outer    beaa. 
Since    the    periodic    variation    of    the    inner    beaa 
results    from    the    moving    electric    field    of    the 
bunched    beam    rather    than    stationary    electric    or 
magnetic    fields,    the   device    illustrates    an    appli- 
cation   of    space-tiae    harmonics    rather    than    space 
haraonics    and    introduces    a    new    method    of    provid- 
ing   the    required    periodic    variations.       A    saall 
signal    analysis    of    the    model    leads    to    vanishingly 
saall    expressions    for    the    aaplitudes    of    the 
n    '    1 , 2, . . . space-t iae    haraonics,    and    hence    to 
the    conclusion    that    for    the    aodel    considered 
aapli ficat ion    over    a   wide   band    of    frequencies    is 
not    practical.       (Author) 
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Naval    Ordnance   Test 

TEMPER  ATlRt    TABLES, 

VARIABLE,    LINEAR, 

by   H.    N.    Browne,    Jr. 

413p. 

NAVORD   Rept.    no.    5562. 

TP2182 


Station,    China    Lake,    Calif. 
TWO-LAYtR    PLATt,    ONE-SPACE 


and   C      J.    Thorne.      8   Oct    59, 

pt.    7,    Vol.    1 ;    NOTS 
L'nclassified    report 


Descriptors:      (•Sheets,    Heat    transfer), 
( 'Teaperat ure.    Tables),    Equations,    Theraal 
conductivity.    Specific    heat.    Density,    Thickness, 
Integral    transforas,    Tiae. 

Teaperature  tables  are  given  for  the  calcula- 
tion of  temperatures  in  a  two-layer  slab  as  a 
function    of    distance    from    one    face    and    tiae. 


Heat    is    transferred 
two    outside    faces, 
linear   coabination, 
tabulated   in   Voluae 
( Author) 


at    the    interface    and    at    the 
The    complete    solution    is    a 
V    sub   1    and   V    sub   2, 
1    and   Voluae    2,    respectively. 
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New  Haapshire  U. ,  Durhaa. 

Maryland  U. ,  College  Park. 

CONDUCTION  THEORIES  IN  GASEOUS  PLASMAS  AND 

SCATTERING  FOR  THE  K(-)  MESON  FROM  THE  DEUTERON, 

SOLIDS. 

by  Anand  Kumar  Bhatia.  Aug  62,  94p.  Technical 

Final  rept.,  1  Nov  61-31  Dec  62. 

rept.  no.  265 

Mar  03,  31p. 

Contract  AF49  638  24 

Grant  AF0SR62  105 

AFOSK  3^01              Unclassified  report 

AFOSR  5119              Unclassified  report 

Descriptors:   (•Meson  scattering.  Theory), 

Descriptors:   (•Plasaa  physics,  Matheaati 

al 

(•K  aesons.  Scattering),  (*Meson  bombardment. 

analysis),  (•Electrical  conductance.  Thee 

y). 

Nuclear  reactions),  (•Deutrons,  Nuclear 

Solids,  Electromagnetic  waves,  Fourier  ai 

ly- 

reactions;.  Neutrons,  Protons,  Meson  reactions. 

sis.  Integral  equations,  Metals,  Supercon 

uc- 

tors.  Magnetic  properties.  Gases. 

A  simple  aodel  is  constructed  to  study  the  scat- 
tering of  the  K(-)  meson  by  deuterons.   This 

The  studies  were  concerned  with  improving  t 

e 

aodel  does  not  treat  the  nucleon  as  heavy  and 

correlation  between  theoretical  prediction 

nd 

takes  into  account  the  multiple  scattering,  the 

experimental  observation  of  the  transport  \ 

op- 

binding  energy  corrections  and  the  contribution 

erties  of  ionized  media.   The  microwave  diagnos- 

from the  off-energy  shell  scattering.   The  scat- 

tic techniques  were  extended  a..d  brought  to 

final 

tering  expansion  of  the  transition-operator  t. 

coap.letion.   Mith  this  formulation  it  is  pa 

sible 

Considering  the  multiple  scattering  up  to  double 

to  examine  in  some  detail  the  properties  of 

an 

order  only,  the  l-malrix  is  written  a^: 

anisotropic  dielectric  or  plasaa  in  a  geome 

ry 

t  =  tp  ■♦■  tn  +  tc  +  ti,  where  tp  and  tn  corres- 

which minimizes  the  effect  of  boundaries. 

n 

pond  to  the  single  scattering  of  the  K(-)  meson 

addition  an  attempt  was  made  to  ascertain  tlje 

from  the  proton  and  the  neutron  in  the  deutron. 

effect  of  a  modified  collision  model  on  tht 

elec- 

tc  corresponds  to  the  bound  stale  contribution. 

tromagnetic  properties  of  a  partially  ionii^d 

and  ti  corresponds  to  the  continuum  state  con- 

plasma in  the  presence  of  a  dc  magnetic  fie 

d. 

tribution  of  the  Ki,-;  meson  from  the  deutron. 

The  results,  while  of  some  theoretical  inte 

est , 

The  results  of  this  model  are  compared  with  the 

are  of  negligible  practical  importance  -  except. 

experimental  data  of  the  IC(-)-d  scattering  cross 

possible  in  the  magnelohydrodynamic  limit. 

The 

sections  to  study  the  predictions  of  this  model 

primary  efforts  concerned  ,a,  Interaction  t 

— 

and  to  find  the  favorable  Dalitz  solution. 

tween  electromagnetic  waves  and  cold  plasm. 

, 

vAuthor, 

and  (b)  Conductivity  theory  of  partially  iodized 

plasmas.   (Author) 
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Arnold  Engineering  Developaent  Center,  Arnold 
Air  Force  Station,  Tenn. 
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aiSTMEJH)  OTS  price  $22.2^ 

DEGREE  K  FOR  35C  DEf.REE  K  RADIATION,                        j 
by  T.  M.  Cunningham,  Jr.  and  R   L.  Young. 

Ohio  State  U. ,  Columbus. 

Aug  63.  18p. 

Contract  AF40  600  100C,  ARO  Proj.  no.  SW2103, 

THE  EFFECT  OF  ADDITIVES  ON  THE  MECHANISM  OF 

DETONATION  IN  CASEOUS  SYSTEMS. 

Task  8O5107 

by  Bernard  T.  Molfson.   May  63,  417p. 

AEDC  TDRfc3  155          Unclassified  report  , 

ARL  oi    82               Unclassified  report 

Descriptors:   ^'Thermal  radiation.  Cryogenics), 

Doctoral  thesis. 

(•Cryogenics,  Films),  ('Mater,  Thermal 
radiation).  Ice,  Calorimeters,  Cylindrical 

Descriptors:   (•Detonations,  Gases),  (•Hydrogen, 

bodies,  Aluminua,  Surfaces,  Hlackbody  radi- 
ation. Absorption  spectrum.  Heat  transfer, 

Detonationij ,  l^Oxygen,  Detonations),  Add 

lives. 

Mixtures,  Argon,  Carbon  dioxide.  Helium, 

Temperature,  Emissivity,  Coatings,  Determin- 

Pressure, Shock  waves,  Theraodynaai  c  s ,  Th'|ory, 

ation,  Thickness. 

Experiaental  data.  Tables,  Bibliography. 

The  results  of  an  investigation  to  deteraine  the 

This  dissertation  investigates  the  effect  o  1  He, 

effect  of  a  water  cryodeposit  on  the  radiative 

Ar  and  C02  additives  on  the  mechanism  of  de 

properties  of  two  surfaces  are  presented.   The 

tonation  in  st oichioaetr ic  hydrogen-oxygen 

experimental  apparatus  consisted  of  a  concentric- 

■ixtures  over  wide  ranges  of  initial  pressu-fes 

cylinder  calorimeter  in  which  the  inner  cylinder 

and  additive  concentrations,  and  atteapts  t) 

was  a  blackbody  heater  maintained  at  about 

determine  the  validity  of  the  Chapaan-Jougu  M 

'77  K.   Data  are  presented  for  the  total  hemis- 

therfflohydrodynami c  theory  under  these  condi 

pons. 

pherical  absorptance  versus  the  thickness  of 

No  quantitative  conclusions  can  be  made  abo  i|t 

water  frost  formed  on  a  vacuua-meta 1 1 ized 

whether  complete  cheaical  and/or  thermal 

aluminum  surface  and  on  a  Parson's  black  surface. 

equilibriua  in  the  Chapman-J ouguet  plane  wa 

It  was  found  that  the  absorptance  of  the  cryo- 

established,  or  to  whether  the  ''frozen'*  o 

deposit-wall  complex  attained  a  value  of  about 

''equilibriua''  product  gas  sound  speed  is  i)st 

Qj.'ib    for  frost  thicknesses  on  the  order  of  0.1 

correct  in  the  real  gas  situation.   The  dettiation 

aa.   For  thicknesses  greater  than  L.i  mm,  the 

velocity  was  slightly  dependent  on  initial  )res- 

absorptance  of  the  complex  was  found  to  be 

sure  but  was  critically  dependent  on  aixtur> 

independent  of  the  nature  of  the  wall  surface 

composition.   The  experiaental  detonation  s 

itfc 

in  contrast  to  earlier  results  for  carbon 

pressures  followed  the  same  general  trend  a 

the 

dioxide  cryodepos i is .   (Author, 

velocities.   The  theoretical  detonation  and 

ihock 

•rave  pressures  and  teaperatures  increased  1 

tear ly 
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Cornell  U. .  Ithaca.  N.  Y. 

mixtures.   (Author) 
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BASED  ON  N03  AND  ON  V205. 

Fi  na 1  rept . . 

by  ■.  J.  Sieako. 

Coatract  AF^9  638 

AFOSR  3911 


3C  Sep  62.  12p, 
191 

Unclassified 


report 


Descriptors:   ("Solid  state  physics,  Oxides), 
(*Oxides,  Solid  state  physicsj.  Tungsten 
coapouads,  Vaaadiua  coHpoaads,  Single  crystals, 
Atoaic  energy  levels,  Sodiua,  Lithiua,  Copper, 
lapregna t ioa,  laparitles,  Bibliographies. 


AO-^U  469      Div.   25.  20 
(TlSm/TClf)   OTS  price  $1.60 


Nassacbusetts  Inst,  of  Tech.,  Caabridge. 
MAGNETIC  STUDIES  UF  IHRAOIATED  HEMATITE  CRYSTALS. 
Aaaual  teciiatcal  rept. 
by  Hebert  E.'ugilvie.  22  Jaly  63.  13p. 
Coatract  NoarlSil  84.  ProJ .  NR031  c86 

Unclassified  report 

Descriptors:   ('Iron  coapounds.  Magnetic 
aoaents) ,  ("Oxides,  Magnetic  aonents),  (*Fer- 
roaagaetic  aaterials.  Iron  coapounds),  Tran- 
sitioa  teaperature.  Crystal  lattice  defects, 
Aaisotropy,  Magaetic  properties.  Crystals, 
Neutroa  a^ctivation.  Hysteresis. 
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Harvard  Coll.  Observatory,  Caabridge,  Mass. 
RESEARCH  IN  MAGNETOHYDRODYNAHICS  AND  ITS  ASTRO- 
PHYSICAL  APPLICATIONS. 
Final  rept. , 

by  Max  Krook.  Jiiae  63.  lOp. 

Contract  AF19  604  4545.  Proj .  8635.  Task  86352 
AFCRL  63  o74  Unclassified  report 

Descriptors:   ( "Hagnetohydrodynaaic s  ,  Stars), 
(•Models  vSiaulation)  ,  Stars),  ('Stars,  Mathe- 
aatical  aodels),  ('Astrophysics,  Magneto- 
hydrodynaaics) ,  Solar  ataosphere,  Magnetic 
fields,  Spheres,  Solar  disturbances,  Theraal 
radiation. 

The  iaaediate  aias  Mere  to  study  fundaaental  aag- 
net ohydrodynaaic  behavior  and  to  evolve  acre  ef- 
ficient aethods  for  solving  the  atmospheric 
structure  equations.   Keeping  in  aind  the  long- 
range  goals  of  the  project,  an  effort  Mas  nade 
to  construct  dynaaical  aodels  for  stellar  ataos- 
pheres  and,  in  particular,  dynaaical  aodels  for 
transient  phenoaena  in  such  ataospheres,  (Author) 


AD-4U  528      Div.   25 
(TISTM/BRM)  OTS  price  |1.60 

Group  for  the  Advanceaent  of  Spectroscopic 

Methods,  Gaas  (France). 

FAR  INFRARED  SPECTRA  OF  CRYSTALS  AND  SOLIDS  IN  A 


LARGE  RANGE  OF  TEMPERATURES. 

Annual  suaaary  rept, 

by  J.  Lecoate  and  A.  Hadni.   31  May  63,  15p. 

Contract  AF61  052  519 

AFCRL  63  326  Unclassified  report 

Descriptors!   ('Crystals,  Spectra  (Infrared)), 
('Solids,  Spectra  (Infrared)),  ('Absorption 
spectruB,  Cryogenics),  Infrared  spectroscopy, 
LoM  teaperature  research,  Theory,  Geraaniua, 
Quartz,  Aluainua  coapounds,  Silicon  coapounds. 
Oxides,  Copper  coapounds,  Calcite,  Cesiua 
coapounds.  Tin  coapounds.  Iodides,  Fluorides, 
GypsiUB,  Calciua  coapounds,  Strontiua  coa- 
pounds, Thuliua  coapounds.  Chlorides,  Mercury 
coapounds,  Sodiua  coapounds,  Tellurides,  Iron 
coapounds.  Carbonates,  Cyanides. 

Far  infrared  spectra  of  11  solids  at  liquid  heli- 
ua  teaperature  and  7  at  rooa  teaperature. 
(Author) 
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Div.   25,  9 
OTS  price  t5.60 


Arnold  Engineering  Development  Center,  Arnold 

Air  Force  Station.  Tenn 

MOLECULAR  KINETKS  STUDIES. 

by  Lord  H.  Link  Jr.   Aug  63.  45p. 

Contract  AF40  600  1000,  ARO  Proj.  Nm2218;  7778. 

Task  7778011 

AEDC  TDR63  120         Uaclassified  report 

Descriptors:   ("Super aerodynaaics ,  Matheaati- 
cal  models  .  Transport  properties.  Theraal 
radiation.  Probability.  Matrix  algebra,  Lom 
pressure  research. 

A  aethod  of  calculating  aolecular  floM  properties 
is  described,  the  aolecular  kinetics  (M.k.'^ 
method,  which  is  distinctly  different  froa  the 
Monte  Carlo  aethod.   The  M  K.  aethod.  based  on 
radiant  energy  transfer  analysis,  establishes 
analogies  betMeen  radiant  energy  flux  and  particle 
aotion  for  gases  in  the  free  molecule  regime. 
It  has  the  advantage  of  permitting  the  calcula- 
tion of  final  asymptotic  values  directly  from 
initial  conditions  once  the  transfer  probability 
matrix  for  the  specific  geometry  is  knoMn.   Flow 
histories  may  also  be  developed  by  a  variation  of 
the  method.   The  general  theory  is  developed, 
the  mathematical  operations  are  described,  and 
applications  are  shown  for  selected  tMo-  and 
three-dimensional  configurations    (Author^ 
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(TISTP/MFA)  OTS  price  $2.60 


Everett,  Mass. 
STHUCTtHE  IN  A  PAR- 


Avco  Everett  Research  Lab. 

NAGNETOHYORODYNAMIC  SHOCK 

TIALLY  IONIZED  GAS. 

by  E.  T.  Gerry.  R.  M.  Patrick,  and  H.  E.  Petschek. 

Juae  63,  19p.  Research  rept.  153 

Contracts  AF49  638  112''^  and  Nonr252400 

Unclassified  report 

Descriptors:   ( "Magnetohydrody nami cs ,  Shock 
Haves).  ('Gas  ionization.  Hydrogen).  ('Plasma 
medium.  Measurement).  Ions.  Viscosity.  Theraal 
conductivity.  Temperature.  Theory.  Shock  tubes, 
Moaentum,  Energy,  Molecular  properties.  Number 
theory.  X-rays,  Light,  Intensity.  Propagation. 

A  study  has  been  made  of  strong  MHD  shock  waves 
in  partially  ionized  hydrogen.   Dissipation  due 
to  slip  beiMeen  the  ions  and  neutrals  Mith  the 
effects  of  viscosity  and  heat  conductivity  have 
been  included.   Charge  exchange  processes  con- 
trol viscosity  and  ion  slip.   For  Alfven  Mach 
nuabers  below  2.^,  the  doainant  mechanism  ts  ion 


slip;  for  larger  Mach  numbers,  the  viscosity 
is  important.   The  measured  light  intensity 
time  and  the  electron  temperature  immediate! 
behind  the  shock  agree  with  theory.   Behind  Mh 
shock,  measured  electron  temperatures  are  lo 
Electron  temperatures  are  obtained  by  measurUag 
the  plasma  soft  x-radiation  using  thin  carboi 
foils  as  filters.  (Author, 
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Foreign  Tech.  Div.,  Air  Force  Systems  Coaaanjl, 

kright-Patterson  Air  Force  Base,  Ohio. 

THE  TEMPERATURE  CALCULATION  OF  AN  ORTHOTHOPM 

PLATE  WITH  TRANSVERSE  SHEAR  TAKEN  INTO 

CUNSIUERATION. 

by  S,  M   Durgar'yan.  19  June  t3,  12p. 

FTD  TTt3  S29  Unclassified  report 


Trans,  froa  Izvestiya  Akadeaii  Nauk  SSSR  Ot 
eniye  Tekhn i chesk i kh  Nauk.  Hekhaaika  i  Mashi 
itroyeniye,  no.  6,  pp.  I54-I6O,  19t)2. 


Descriptors:  ('Sheets.  Teaperature]  ('El 
ticity.  Materials;.  Shear  stresses.  Differ 
ential  equations.  Integration,  Partial  dif 
ferential  equations.  Nuaerical  analysis,  C 
indrical  bodies.  Thickness,  Deforaationi  H 
transfer.  Theraal  expansion. 


1  i 


«  lit 


A  rectangular  orthotropic  plate  of  constant 
thickness  h  referred  to  rectangular  cartesia 
coordinates  is  examined.   The  coordinate  pla« 
xov  IS  combined  with  the  average  plane  of  an 
deformed  plate,  the  coordinate  axes  are  di- 
rected along  the  principal  directions  of  elasH 
ticity  of  the  plate  material,  and  the 
ilinate  origin  is  set  at  one  of 
plate.   The  deformation  f 

coefficients  of  expansion  are  considered  as 
given  functions  of  temperature  T,  changing 
cordtng  to  a  known  law.    Author; 
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Foreign  Tech.  Div  .  Air  Force  Systems  Coaaand 

■right-Patterson  Air  Force  Rase.  Ohio. 

LIGHT  COUNTS  OF  KILOMETERS. 

by  Rudol'f  Svoren*.  2t    June  f3,  ^p 

fTD  TT..3  t48  Unclassified 


report 


Trans 


froa  Sovetskaya  Kirgiziya,  p. 

Nov  1^t2. 


Descriptors:   ^'Range  finding,  Light  pulses 
'Light  t ransaission.  Measurement,. 

The  instrument  is  altogether  not  similar  to 
conventional  range  finders  -  it  rather  reseml) 
*   radar  set.   The  basic  difference  here  lies 
the  fact  that  instead  of  radio  waves  the  rang 
finder  uses  a  beam  of  light.   Author) 
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Aerospace  Corp..  Los  Angeles,  (alif 

LAMBERT -S  FQIATIONS  RKVISITLD. 

by  S   R.  Marcus.  22    July  '3,  23p.  Rept.  no. 

tt>H:ii   355c  4:TN3 

'ontract  AfC'4  695  16-' 

Unclassified  report  " 

Descriptors:   (TeleMial  mechanics.  Orbital 
trajectories  .  ('Orbital  trajectories,  (eles- 
tiai  mechanics,.  Analytic  geometry.  Equation 
lotion. 

Lsnbert  developed  equations  relating  times  of 
'ransit  between  two  points  in  space  and  the 
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semimajor  axis  of  conies  passing  through  these 
two  points  when  the  two  radii  and  the  chord  are 
given    Special  types  of  problems  can  often  best 
be  solved  by  alternate  methods  that  have  been 
developed,  but  for  a  general  study  of  connecting 
two  points  ,n  space  with  a  conic  section,  with  nno 
special  constraints  other  than  time.  Lambert. s 
equations  seem  to  be  best  suited    This  paper 
represents  an  expository  summary  of  the  mathe- 
matical methods  and  techniques  involved   (Author)  " 

AD-/.U  692     Div.   25 
(TISTP/FEM)  OTS  price  $5.60 

High  Energy  Physics  Lab..  Stanford  U.,  Calif 

ELECTRON- PHOTON  COINCIDENCES  IN  INELASTIC 

ELECTRON  DEUTtRON  SCATTtHlNG, 

by  M.  G.  Croissiaux.  June  62,  52p.  HEPL  Rept 

no.  264 

Contract  N6oar25116 

Unclassified  report 

Technical  Report  Linear  Electron  Accelerator 
Project 

Descriptors:   ('Electron  accelerators.  Scat- 
tering; .  ('Inelastic  scattering.  Electrons' . 
Spectroscopy.  Deuterons.  Protons.  Proton 
counters.  Energy.  Momentum.  Electron  beans. 
Deuteron  cross  sections.  Magnetic  properties. 
Spectrophotometers,  Electronic  equipment. 
Refractive  index,  Photomu 1 t i pi i er s 

The  presence  of  two  magnetic  spectrometers  in  the 
end  station  of  a  linear  accelerator  has  opened  a 
new  field  of  research  in  electron  scattering 
problems    The  problem  of  e-p  coincidences  in 
deuterium  is  being  studied  with  the  detection  of 
relatively  energetic  protons  (above  5:  Mev  .  The 
neutron  form  factors  can  he  obtained  more  easily 
from  the  measurement  of  the  e-n  coincidence  fwith 
the  detection  of  high-energy  neutron^  or  the 
coincidence  e-p  (with  low-energy  proton,  less 
than  1:  Mev;.   The  experiment  discussed  here  is 
an  attempt  to  find  a  value  for  the  proton  form 
factors  in  a  bound  state  and  see  if  they  are 
equal  to  those  obtained  for  a  free  proton 
(Author' 


AO-414  7C8      Div.   25 
(TISTP /MH;  OTS  price  $1> 


Northwestern  V . ,    Lvanston 
PARTITION  FUNCTIONS  AND 
OF  ARGON  PLASMA, 
by  K.  S.  Drellishak.  C. 
Cambel .   Aug  63,  238p. 
Contract  AF^w  tOG  748 
AtDC  TDRtj  Ufc 


111. 
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F.  Knopp  and  A  1 1  Bu lent 
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Unclassified  report 

Descriptors:   ("Plasma  physics.  Argon), 
('Particles,  Energy;.  Enthalpy.  Entropy.  Ions. 
Electrons.  Functions,  Thermodynamics,  Tables, 
Prograaaing  (CoBputers/. 

Using,  tabulated  data  for  observed  atomic  .n.rgy 
levels  plus  estimated  energies  for  levels  hhich 
are  predicted  but  not  observed,  the  internal 
partition  functions  for  the  argon  atom  and  the 
first  four  argon  ions  were  calculated  on  an  IBM 
''-■>   computer.   The  partition  functions  were 
terminated  by  application  of  the  Debye  cutoff 
criterion  and  a  corresponding  lowering  of  the 
ionization  potential  was  included.   Assuming  a 
mixture  of  SIX  perfect  gases  (electrons,  argon 
atoms,  and  argon  ions,  the  equilibrium  composi- 
tion, internal  partition  functions  and  thermo- 
dynamic properties  were  calculated  and  tabulated 
for  five  pressures  (l.1.  ...  K  >. .  2. J,  and  5.' 
ataospheres,  at  KJ  K  iacreaents  for  a  range  of 
teaperatures  froa'SOOO  to  .'5C0C  K.   The  tables 
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•nd  figures  iaclude  iRternal  partition  functions, 
coMposition.  density,  entropy,  internal  energy, 
•nthalpy,  Gibbs  and  Helaholti  potentials, 
specific  heats  at  constant  pressure  and  voluae, 
the  effective  gaaaa  aad  eqailibriua  souad  speed. 
(Avthor) 

AO-iU  715     0J».   25 
(TISTP/WH)  OTS  price  |2.60 

Foreign  Tech.  Div.,  Air  Force  Systeas  Coaaand, 

Mr ight-Patterson  Air  Force  Base,  Ohio. 

VAPORIZATION  OF  SOLIDS  BY  ABSORBED  RADIATION 

ENERGY. 

by  E.  M.  Shakhev.  10  Nay  63.  23p. 

FTO  TT63  77  1  2        Unclassified  report 

Trans,  froa  lathenernyy  Zharnal,  1  :^,  pp.  2*^-38, 
1961. 

Descriptors:   (*S«lids.  Vapor iaat ion) ,  ("Ther- 
aal  radiation.  Solids),  Absorption,  Physical 
cheaistry.  Boundary  layer,  Surfaces,  Ablation. 

AD-^U  716     DiT.   25 
(TISTP/MH)  OTS  price  tl, 60 

Foreign  Tech.  Div. .  Air  Force  Systeas  Coaaaad. 
Vright-Patterson  Air  Force  Base,  Calif. 
STEADY-STATE  CONDITIONS  OF  HIGH-TEMPERATURE 


PLASMA. 
FIELD, 
by  £.  F. 
i6p. 
FTD  TT63 


A  PINCH  IN  A  LONGITUDINAL  MAGNETIC 
TIcalich  and  V.  S.  TIcalich.  21  May  63. 


373 


Unclassified  report 


Trans,  froa  Zhuraal  Tekhnicheslioy  Fiiiki, 

pp.  U18-U27.  1962. 


32:12, 


Descriptors:   ("Magnetic  pinch,  Plasaa  physics), 
(*Plasaa  physics,  Magnetic  pinch).  Electric 
earreats.  Magnetic  fields.  High  teaperature. 

Steady-state  conditions  of  high-temperature 
plasaa  are  studied  in  a  kinetic  approxi aat i on . 
He  iarestigate  the  radial  distribution  of  density, 
aziauthal  current,  and  other  aacroscopic  physical 
values  in  a  pinch  with  longitudinal  aagnetic 
field.  (Author) 

AD-AU  719      Div.   25 
(TISTP/MFA;  OTS  price  1^.60 

Toaae  School  of  Civil  and  Mechanical  Engineering, 

U.  of  Pennsylvania,  Philadelphia. 

THEORY  OF  MECHANICAL  BEHAVIOR  OF  HETEROGENEOUS 

MEDIA. 

by  Zvi  Hashin.  July  63,  39p.  Technical  rept. 

no .  3 

Coat ract  Nonr^ft42 

Unclassified  report 

Descriptors:  ('Mechanical  properties.  Anal- 
ysis), (•Crystals,  Stresses),  (•Materials, 
Def oraat ion ) ,  Anisotropy,  Continuua  aechanics. 
Statistical  distributions.  Probability,  Iso- 
tropisa,  Vi scoelas t if i t y ,  Syaaetry  (Crystal- 
lography), Bibliographies,  Plasticity,  Shear 
s  t  resses ,  Theory . 

A  review  of  theoretical  aethods  and  results  in 
the  field  of  prediction  of  bulk  aechanical  prop- 
erties of  heterogeneous  aedia,  in  teras  of  ae- 
chanical properties  and  geoaetry  of  constituents 
is  presented.   The  tera  heterogeneous  aediua 
is  here  understood  as  a  aixture  of  discrete  hoao- 
geaeous  phases  ithich  fora  regions  that  are  large 
enough  to  be  regarded  as  continua.   The  aechan- 
ical behavior  of  each  phase  is  known  in  teras  of 
stress-strain  relations  and  at  phase  interfaces 
usual  coatinuity  conditions  on  stress  vectors  and 
displaceaents  (or  velocities)  are  specified. 
(Author) 
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Eaaanuel  Coll.  Research  Language  Center,  Boston, 
Ma  ss. 

A  MASS  SPECTROMETER  FOR  INVESTIGATING  THE  PRO- 
CESSES MHICH  OCCUR  MHEN  ELECTRONS  AND  IONS  COL- 
LIDE WITH  MOLECULES  (Mass  spektroaetr  dlia  i s- 
sledovaniia  protsessov,  proi skhodia shchi kh  pri 
stolkoveni iakh  elektronov  i  ionov  s  aolekulaai), 
by  E.  L.  Frankevich  and  V.  L.  Talroze,  tr.  by 
Zanis  St uberovskls.   Mar  63.  Hp.  Rept.  no. 
E-T-R-63-7 
Contract  AF19  60^  8505 

Unclassified  report 

Trans,  froa  Pribory  i  Tekhnika  Eksper laeata ,  Vol. 
2.  pp.  48-53.  1957. 

Descriptors:   ("Mass  spectroscopy,  Instruaen- 
tationj.  Ion  beaas,  Ionic  current.  Electrodes. 
Electron  gun.  Mass  spectrua.  Ions.  Scattering. 
Molecules.  Electrons.  Electron  aultiplier. 
Pulse  generators.  Energy. 


A  aass  spectroaeter  design 
the  electron  and  ion  iapac 
here.   Ionizing  electrons 
aatized''  by  introducing  a 
into  the  electron  gun  whos 
lated  by  an  alternating  vo 
plitude  and  a  10  Hertz  fre 
rent  is  aaplified  by  a  res 
saae  frequency.   An  electr 
for  priaary  aap 1 i f ica t ion 
Measures  are  taken  to  coll 
large  solid  angle.   The  re 
aethod  is  used  to  aeasure 
energy  of  ions.   (Author 


ed  for  investigation  by 
t  aethod  is  described 
are  ' ' qua s i aonoch ro- 
retarding  electrode 
e  pot ent  ia  1  is  aodu- 
Itage  with  a  Iom  ara- 
quency.   The  ion  cur- 
onance  aaplifier  on  this 
on  fflul t ipl ier  is  used 
of  the  ion  current, 
ect  an  ion  beaa  with  a 
ta  rdi  ng  potent  ia 1 
the  priaary  kinetic 
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Eaaanuel  Coll.,  Research  Language  Center.  Boston. 
Mass . 

TEMPERATURE  RELATION  OF  THK  MAGNETOSTRICTION  OF 
SATURATION  OF  IRON  SILICIDE  MONOCRYSTALS  (Teaper- 
aturnaia  Zavisiaost'  Magni tos trik t s i i  Nasysh- 
cheniia  Monokr i s t a  1 1 ov  Kremnistogo  Zkeleza), 
by  A.  Ia.  Vlasov  and  I.  L.  Gus'kova.  tr.  by 
Richard  M.  Holden.   Mar  63.  Rept.  no.  t"TR63  4 
Contract  AF19  60^  8505 

Unclassified  report 

Trans,  froa  Izvestiia  vysshikh  uchebnykh 
zavedenii.  Fizika.  vol.  5.  pp.  156-160,  1962. 

Descriptors:   ('Magnetostriction.  Teaperature), 
(•Single  crystals.  Magnetostriction),  Iron 
compounds.  Silicides.  Deformation.  Ferroaag- 
netisa,  Ferr oaagnet ic  aaterials.  Crystal 
structure.  Anisotropy. 

The  aagnetostriction  constants  of  iroa  silicide 
aonocrystals  (3.5K  Si)  for  the  axes  100.  110. 
and  111  in  plane  110  and  their  changes  in  the 
teaperature  interval  from  -196  to  80C  C  are  de- 
terained.   The  domain  structure  of  the  investi- 
gated samples  are  also  examined.   (Author) 


AD-^U  767     Div.   25 
(TISTP/JP)   OTS  price  |1.60 

Maryland  U.,  College  Park. 

STiiADY-STATt  DIFFUSION  THROUGH  A  FINITt  PORE  INTO 

AN  INFINITE  RiiSERVOIR:   AN  EXACT  SOLUTION. 

by  R.  B.  Kelman.   Aug  63.  10p.  Technical  note 

BN328 

Contract  Nonr595  17 

Uaclasslfied  report 
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Descriptors:   ("Diffusion.  Mathematical  ana 
sis;.  Porosity.  Transport  properties,  Eva- 
portranspirat ion. 
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AD--.U  833     Div.   25 
JISTP/HG)  OTS  price  ll.lO 

Foreign  Tech.  Div..  Air  Force  Systems  Command 

Vright-Patterson  Air  Force  Base.  Ohio 

■tTHOD  OF  CONVERTING  AN  AM  SIGNAL  INTO  A  OUAN. 

TIZ£D  PULSE-DURATION-MODULATED  SIGNAL 

by  B.  I.  Nosov.   22  June  63,  3p. 

FTD  TT63  432  Unclassified  report 


Trans,  from  Patent  nr.  1^7255 
697013/26.  pp.  1-2,  1961. 


(Appl.  Nr. 


Descriptors:   ("Signals.  Amplitude  mcdula- 
tion/.  Pulse  modulation.  Transformations 
^Physical).  Electromagnetic  pulses,  Switching 
circuits.  Coaaunic at i on  theory.  Commutators 


AI)-4U  834    Div.   25 
(TISTM/EJH)  OTS  price  |1.10 

Foreign  Tech.  Div..  Air  Force  Systeas  Coaaand 
Iright-Patterson  Air  Force  Base,  Ohio 
APPLICATION  OF  TH^  SIMILARITY  MIETHOD  TO  INVlS 

IJnxT;:. "''"  ""vements  of  poki:rful  beams  of  char4 

PARTICLES  IN  HIGH  VOLTAGE  ELECTROSTATIC  FI.LDS 
by  A   K.  Val'ter  and  V.  Ye.  Finkel • sh t eyn . 
i5  July  63,.  9p. 
FTD  TT63  5U  Unclassified  report 

Trans,  froa  Ucbennyve  Zapiski  Khar 'kovskogo 
Isiversiteta  (Trudy).  6:64.  pp.  :/5-100.  1955. 

??*?!'?*"/!;  (••'•'*»«l*  «>e.ias.  -lectrostatid 
fields).  ('Ion  beams.  Particlt-  beams),  ('.lee 
trostatic  fields.  Particle  be.ims).  a.ithema- 
tical  analysis.  Differential  .qu.ntions 
Particle  trajectories,  ileclric  currents 
Density. 


*«>-4U  835     Div.   25 
TISTP/WH)  OT-S  price  $1.10 

foreign  Tech.  Div..  An r  Force  Systems  Command, 
•right-Patterson  Air  Force  Base.  Ohio 
PROBLKMS  OF  H.;AT  TRANSFER  IN  RARcFIrD  GASES 
by  L.  Ye.  Kalikhman.  18  June  63.  ^p. 
FTD  TT62  978  Unc 1  ass i fi ed  report 

\\\Vi.'    t"?  Soveshchaniye  po  Teplo  i  Massoobaenl. 
i?   lAii   '  *''  Dokladov  i  Soobshcheniy.  pp.  31- 

Descriptors:   (•Heat  transfer.  Convection). 
^  Gases.  Heat  transfer).  Theraodynaaics , 
Enthalpy,  Entropy. 

*D-..U  830      Di,.   25,  17 
TISTM/AMS)  OTS  price  $3.60 

JUoyd  Corp.,  Cambridge.  Mass. 

ITLUENCE  Of  CARBON  CONTENT  AND  SUBSTRUCTURE  ON 


PHYSICS  -  Division  25 


CLEAVAGE  IN  IRON  SINGLE  CRYSTALS. 

by  D.  A.  Hay  and  B.  L.  Averbach.   Apr  62   32o 

Contracts  AK33  616  6454  and  AK33  6l6  7091. 

ASD  TR61  686,  pt.  i     Unc  1.t  ss  if  led  report 

Descriptors:   Clron.  Si ngle  crysta 1 s ) .  Carbon 
Transition  temperature.  Ductility.  Briitleness 
Tests.  Fracture  (Mechanics),  Crystals,  X-ray 
diffraction  analysis.  Crystal  lattice  defects, 
Oensity.  Low  temperature  research.  Tensile 
properties.  Test  methods.  Metallography,  Shear 
stresses.  Stresses.  Temperature.  Grain 
boundaries,  Mi crost r uct ure . 

I!I*.k!!^h''*!''?  °l    ^^''^l^-^fr*  'nd  carbon  content 
«ri  !>  H   V!""'''''*  transition  temperature 

round  that  increases  in  carbon  content  (from 


?ou!lH'!^t!["  *""*. <=«*".  -^icro-cracks  were  also 
found  in  the  matrix  of  fractured  crystals. 
VAiitnorj 


AD-414  847     Div.   25.  8 
(TISTM/EJH)  OTS  price  $3.60 


Information  Center, 


Electronic  Properties 
Culver  City.  Calif. 
INDIUM  PHOSPHIDE.  DATA  SHEETS, 
by  M.  Neuberger.  June  62.  29p!  Kept.  no.  0S102 
Contract  AF33  olb  8438,  Proj.  7381,  Task  738103 

Unclassified  report 

Descriptors:   (•Semiconductors.  Data).  (•Indiui 
alloys.  Data),  ("Phosphorus  alloys   Data) 
Absorption  spectrum.  Spectra  (Infrared)   Elec- 
trical conductance.  HaU  effect,  Kefractive 
index.  Reflection.  Photons.  Electrical 
properties.  Magnetic  properties.  Neutron 
reactions. 


AD-414  853      Div.   25.  8 
(TISTP/FEM)  OTS  price  $2.60 

Laboratory  for  Insulation  Research,  Mass.  Inst 
of  Tech. .  Cambridge. 

PIEZOELECTRIC  COUPLING  BETWEEN  ULTRASONIC  WAVES 
AND  FREE  ELECTRONS  IN  CADMIUM  SULFIDE 

no  "^ei"*"*'  *■  ^'"*  "'"'''  ^^'   ^"P-  'r"^"'*c«i  "P'. 

Contract  Nonr184110 

Unclassified  report 

Descriptors:   ("Pi eaoeleclrlc  effect.  Semi- 
conductors), ("Ultrasonic  properties.  Phononi) 
Scattering,  Electrons.  Electric  currents 
Crystal  lattices.  Attenuation.  Electric  fields. 
Space  changes.  Cadmium  compounds.  Sulfides 
Energy  conversion.  Propagation.  Equations 
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Division  25  -  PHYSICS 

AO-^U  86^     Olv.   23 
(TISTP/FEM)  OTS  price  $A.6v 

Aeropkyiici  Lab.,  Mast.  Inst,  of  Tech., 

Caabr  idge, 

A  U.NE-DIMENSIONAL  MUDEL  FUH  CUMPKESSIBLE  rtOM  IN 

THE  THAVELING  HAVE  PtMP, 

by  Eugene  E.  Co*ert  and  Ckarles  H.  Haldeaan. 

May  fc3.  38p. 

Contract  AK33  b57  7975,  ProJ.  70b5,  Task  70o501 

ARL  63  83  Unclassified  report 

Descriptors:   ("Travelling  wave  electron  ac- 
celerators. Models  V S inula t 1 ons )) ,  ('Compres- 
-sible  flow,  Nunerical  analysis).  Differential 
equations.  Integrals,  Magnetic  fields,  Plasaa 
■ediuB,  Viscosity,  Velocity,  Nuaerical  methods 
and  procedures,  Bessel  functions. 
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AD-^U    8''8  Div.       25 

(TISTP/WH)    OTS    price    15. 6C 

Massachusetts    Inst,     of    Tech.,    Cambridge. 
r:XPi;RIMi:NTAL    U„T.:KMINAT10N    of    THl-     iX.CTRICAL 
CONDUCTIVITY    l)K    NOBLt   GAS-ALKALI    MiTAL    PLASMAS, 
by    Frank    C.    Halstead    and    cugene   L.    Larson. 
Aug    63,    ii^p. 

Unclassified  report 

Thesis  submitted  in  Partial  Fulfillment  for 
Degrees  of  Master  of  Science  and  Knginetr  of 
Aeronautics  and  Astronautics. 

Descriptors:   (*Plasma  physics,  Jllectrical 
conductance).  (  *t:i  ec  tr  i  ca  1  conductance.  Plasma 
pkysics].  Argon,  Potassium.  Electrons,  Tempera- 
ture, Tkeory,  M.ignetohydrodynami  c  s  ,  Oen-ra- 
tors.  Determination. 


The  electrical  conductivity  of  an  a 
plasma  has  been  successfully  measur 
perim-ntal  results  indicate  that  th 
of  the  electrons  is  elevated  above 
ture  of  the  electrons  is  elevated  a 
temperature  of  the  plasma.  It  is  s 
two  temperature  theory  is  correct  a 
estimate  of  the  conductivity  of  the 
Joule  heating,  conduction  and  radia 
losses,  varying  collision  cross  sec 
thermionic  emission,  and  non  Maxwel 
energy  distribution  cause  the  theor 
from  the  experimental  results.  A  s 
■etkod  of  measuring  the  electron  te 
in  the  plasma  has  been  devised  usin 
temperature  measaremt^nt  definitely 
two  temperature  plasma  theory.   (Au 
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AD-iU  895     Div.   25 
(TISTM/EJH)  OTS  price  |1.60 


Electronic  Properties,  Information  Center, 
Culver  City,  Calif. 
MAGNESIUM  SILICIDE.  DATA  SHEETS, 
by  M.  Neuberger.  June  t2,    Hp.  Kept.  no.  DS10A 
Contract  AF33  616  8^38,  Proj.  7381,  Task  738103 

Unclassified  report 

Descriptors:   (•Semiconductors,  Data), 
(•Magnesium  alloys.  Data),   •Silicon  alloys. 
Data,,  Electrical  conductance.  Hall  effect. 
Resistance  (Electrical),  Uibl iography . 


AD-iiU  876     Uiv.   25 
(TISTN/tJH)  OTS  price  13.60 

Electronic  Properties  Information  Center.  Culver 
City.  Calif. 

INDIUM  TiXLURIOt;.   DATA  SHK.-TS, 

by  M.  Neuberger.   June  62.  27p.  Rept,  no.  DS1C3 
Contract  AFJ3  bib  8ii38,  Proj.  7381,  Task  738103 

Unclassified  report 

Descriptors:   (•Semiconductors.  Data).  ('Indium 
alloys.  Data).  (•Tellurium  alloys.  Data), 
Absorption  spectrum,  ilt-ctrical  conduct aace, 
Thermal  conductivity.  Hall  effect.  Resistance 
(l^lectr icity) ,  Temperature. 


AU-iVU  915     Div.   25,  U 
(TISTM/AMS)  OTS  price  |2.60 

Torino  V.    (Italy). 

• 'carri.:r-inj.;ction  .x.ctholumincsccince  in 
singlr.  crystals."  part  3, 

Final  rept , , 

by  G.  Donfiglioli,  P.  Urovetto,  C,  Cortese 

A.  Suardo.   Apr  63.  27p. 

Contract  AF6I  052  328 

AFOSR  4865  Unclassified  report 

Descriptors:    •Zinc  compounds.  Sulfides), 
(•Electroluminescence,  Single  crystals).  Injec- 
tion, Copper.  Impurities.  Absorption  spectrum. 
Equations,  Mathematical  analysis.  Photoelec- 
tric cells  (Semiconductor.,  Phosphorescent 
materials. 


ZaS 


and 


AD-4U  ^' :       Div.   25 
VTISTP.MH)  OTS  price  $6.60 

Ionosphere  Research  Lab.,  Pennsylvania  State  U., 

University  Park. 

■  HISTLEK  MOUE-lOMZED  STREAM  INTERACTIONS. 

PART  1, 

by  0.  E   H.  Rydbeck  and  J.  Askne.  ";  June  o3,  56p. 

Scientific  rept.  no.  18'. 

Contract  AFI9  oO^  ^563,  Proj.  8oO:,  Task  8bC-.02 

AFCRL  o3  482  Unclassified  report 

Report  on  Ionospheric  Research. 

Descriptors:   (•Radio  wave&.  Low  frequency;, 
(•Exosphere,  Radio  waves;,  (•Mhistlers,  Exo- 
sphere, ,  ^•lons.  Space  charges; ,  Cyclotron  res- 
onance phenomena,  Cyclotron  waves.  Propagation. 

Contents:   Mhiitler  mode-stream  interaction  when 
the  wave  normal  and  the  stream  are  parallel  to 
the  static  magnetic  field  ^the  longitudinal  case); 
Hhistler  mode-stream  i n terac t i on . when  the  wave 
normal  makes  an  angle  theta  with  the  stream  and 
the  static  magnetic  field;  Discussion  of  the 
various  gamma-values  as  functions  of  theta  and 
Y;  The  wave  propagation  properties  of  the  moving 
magneto-ionic  medium;  Whistler  mode-stream  inter- 
action when  the  static  magnetic  field  makes  an 
angle  theta,  and  the  ionized  stream  another  angle 
with  the  wave  normal. 


A0-4U  952      Div.   25 
iTISTP/FR)  OTS  price  $2.60 

Amy  Cold  Regions  Research  and  Engineering  L 
Hanover,  N.  H.  "»  i- 

EFFECTIVE  THERMAL  CONDUCTIVITY  OF  VENTILATED 

by  Yin-Chao  Yen.   Feb  63,  Up. 
CRREL  Research  rept.  103 

Uaclassified  report 

Descriptors:  CSnow.  Thermal  conductivity) 
Thermal  conductivity.  Measurement,  instrul; 
tion.  Temperature,  Heat  transfer.  Gas  flow. 
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*0-414  981       Div.   25.  2 
TISTMOD.N)  OTS  price  $1.1G 

!![„'iirp^*"'-  '''''••  **'■  ''""•^  Systems  Command 
iMght-Patterson.  Air  Force  Base   Ohio 
SIMS    FROM  SCIENCE  AND  TECHNOLOGY 

riD  TI63  C41  1   Uaclassified  report 

Iraas.  from  Fizika  V  Shkole 

"HT. 


No.  1.  pp.  32-33. 


Descriptors:   (-High-pressure  research, 
neviews,.  (-Upper  atmosphere.  Rockets)! 


«-4i4  98b      Div.   25 
USTM/OON;  OTS  price  $1.10 

frick  Chemical  Lab..  Princeton  V.      N   J 

'Es^YllEi;''''"'  "'  ""'"  ^"^"^  POlJdI^PEKSE 

i.Vc.^'oJ"^"'*"'-  "•  ^'''•'^•'"^•'r  «"d  H.  Bohme 

;T;ri,!:""^«^«'5''.  p^oj-  NH35b  377 

^^    ""-^   •  '  Unclassified    report 

O'^criptors:       CStyrene    plastics.    Stresses) 
^•Stresses.    Relaxation    ti.e)  .    EUsticI    y 
ly-ers.     Viscosity,    Shear    stresses  '' 

Mscoelastici ty. 


»«-^U   997  Div.      25.    30 

fiSTM,  EJh;    OTS   price   $1.io 

"ght-Patterson    Air    Force    Base,    Ohio 
'^  A   POSSIBLE    METHOD   OF    MEASURING   CONCENTRATIONS 


I  ta- 


)f 

:an 

•re 

if 
ite 


PHYSICS  -  Division  25 


OF  IONS,  GENERATED  BY  HYDROIONIZERS 

by  M.  1.  Korsunskiy.  M.  B.  Reznik  and  H   M 

Truten'.  14  Aug  63.  7p.  ' 

FTD  TT63  666  Unclassified  report 

J"rk;.'N:-.l";;:^(;j(;-^;;,^-«^''"r.hzavedeniy 

Descriptors:  Clons.  Measurement,  CRadiation 
R^dia^t'I":"'  ''''"*'•  '°"*^-  Clon^belms  "'"" 
-asrije^ctr:::""'"^"'  ^'^^^■^^'  ^-i-tion. 


AD-415  003      Div. 
(TISTP/MH)  OTS  price 


ih. 


00 


June  t2, 

Trinidad  J.  Jaramillo 
July  63,  27tp. 
Proj.  7063,  Task  7063  01 
Unclassified  report 


«ept.  for  15  June  58-, 0 
by  Philip  J.  Dickerman, 
■nd  Verner  J.  Raelson. 
Contract  AF33  c16  8O48 
ARL  63  131 


Keport  on  Mechanics  of  Flight. 


(•loni^'Ml''  .^■•'••^"-tohydrodynan.ics.  lons; 

V  Ions   Magnetic  fields;.  Gas  flow.  Gas  .oi  za- 

oiiir.'i'ri  ^""'"'  ''--•  •'1—  Phy:ic::'" 


The 


influence    is    investigat 


AD-415    005  Div.       25 

(TISTM/AMS)    OTS    price    12,60 

Mitre   Corp..    Bedford.    Mass. 

^up.^I'c    ^^^*«»C   RESPONSE    OF    THIN    CYLINDRICAL 
SHELLS    TO    IMPULSIVE    LOADING.  ' ^"Kl LAL 

by   L.    J.    Mente.      Aug    63      22n      Kent       ...      tmi,-,- 

ESD   TDR63    258  Unclassified    report 

(Sec'hiSlcI))      ir<^y»""'!'<=-l    ^06ie,.    Buckling 
MecJr^^.       'n         "f'''    <^«o™-t'-ic    form..    Loading 
(Mechanics),    Djnamlci.    Elasticity,    Equations 

llill'l'W:'    """'•     (Structure).    Nuclear  • 

explosion    damage.    Mathematical    analyil,. 


This 

t  heo 

ment 

buck 

appr 

Hhic 

derl 

of-f 

equa 

of    t 

shel 

St  ra 

equa 

cyll 

ti  on 


paper    c 
ry    requi 
t    of    thi 
ling    reg 
oxi  ma  te 
h    the    La 
ved.    bas 
reedom  'f 
tions    ar 
he    large 
Is,    base 
ins    assu 
tions    of 
ndrl cal 
•1    form. 


onta 
red 
n.  c 
i  on 
ener 
gran 
ed  0 
or  t 
e    ej 

dit 
d  on 
mpt  i 

mot 

pane 

(A 


i  ns    t 

to    St 

ylind 

under 

gy  an 

gian 

nan 

he    sh 

tabli 

place 

the 
ons . 
i  on   a 
-s    ar 
uthor 


he    d 
udy 
rica 
i  mp 
alys 
equa 
assu 
ell. 
shed 
meat 
Kirc 
The 
nd    i 


evel 
the 
1    sh 
ulsi 
is    i 
t  i  on 
med 
Th 
wit 
the 
hkof 
for 
ni  ti 
esen 


opment 
large 
ells  i 
ve  loa 
s  pott 
s  of  m 
number 
ese  go 
hi  n  th 
ory  fo 
f-Love 
mulat 1 
al  con 
ted    in 


of    the 
di  splace- 
n    the    post- 
ding.       An 
ulated    in 
otion   are 

of    degrees- 
verni  ng 
p    framework 
r    cyli  ndrical 

and    small- 
on    of    the 
ditions    for 

nond  i  men- 


89 


Division  25  -  PHYSICS 


(TISTP/WH)  OTS 


Oi».   25,  9 
price  t1.60 


Foreign  Tech.  Di»..  Air  Force  Systeas  Coaaand, 

Nright-Patterson  Air  Force  Bate,  Ohio. 

AHPLIFICATION  OF  SHOCK  HAVES  IN  THEIR  PASSAGE 

THROUGH  A  FLAME  FRONT 

by  G.  A.  Salaaandra  aid  I.  K.  Sevatt  '  yanova 

19  July  63.  lOp. 

FTO  TT  63  532  Uaclasiified  report 

Traaa.  froa  AN  SSSR  Eaerget ichesk iy  laatitut. 
Fizichcakaya  r.aaodinaaika.  Teploobaen  I 
Teraodiaaaika  Gasov  Visokikh,  Moskva   po   1 9Q- 
203.  1963. 

Descriptors:  (•Shock  vaves.  Flaaes),  (•Flaaes. 
Shock  Mares),  Aaplifiers.  Coabustion,  Igaitioa! 
Explosion  gases.  Explosions. 

The  process  of  the  foraation  of  the  shock  wave 
before  a  flaae  from  in  the  case  of  coabustion 
within  closed  coapartaents  and  to  the  explana- 
tion of  their  role  in  the  further  developaent 
of  the  process  of  coabustion  is  studied 
(Author) 


AD-415  015 
(TISTM/EJH) 


Di».   25 
OTS  price  $1.60 


Foreign  Tech.  Oiv.,  Air  Force  Systeas  Coaaand, 

■right-Patterson  Air  Force  Base,  Ohio. 

ON  THE  DOPPLER  EFFECT  MHEN  MOVING  THROUGH  A 

HETEROGENEOLS  MEDIUM, 

by  G.  D.  Yakovleva,  0.  I.  Yakovlev,  and  A.  I. 

■egashkova.  2S  Jnly  63,  lip. 

FTO  TT63  673  1  2 

Unclassified  report 


Trans,  froa  Rad iot ekhn i ka 
pp.  Ok-J^2U.    1963. 


i  Elektronika,  8:3, 


Descriptorst   (•Doppler  effect.  Theory), 
Dielectrics,  Electroaagnet ic  waves.  Mathe- 
aatical  analysis.  Integral  equations. 
Frequency. 

A  aethod  of  analysing  the  Doppler  effect  during 
aeveaent  of  a  receiver  through  a  heterogeneous 
aediua,  when  the  change  in  dielectric  peraeahil- 
ity  of  the  aediua  is  little  different  froa  that 
ef  the  surrounding  space  is  reported.   An  ex- 
pression is  given  for  the  Doppler  change  in 
frequency  when  the  receiver  aoves  in  a  hetero- 
geaeity,  having  cylindrical  and  spherical  fora. 
A  Stat ist ictl ly  heterogeneous  aediua  is  discussed. 
(Aath«r)  ^^ 


AO-415  021      Div.   25 
(TISTP/MFA)  OTS  price  »2.60 

Oregon  U. .  Eugene. 

ARE  BLOCH  BANDS  AT  FINITE  ELECTRIC  FIELD 

AOIABATICALLT  CONNECTED  TO  THOSE  AT  ZE^O  FIELD, 

by  G.  H.  Maanier  and  J.  P.  VanOyke.  1962,  20p. 

TH2 

Contract  N0NR2771  05,  ProJ.  NI017  633 

Unclassified  report 

Descriptors:   ("Electric  fields,  Aaalysis), 
(•Particles,  Hotioa),  Functions,  Nuaerical 
•■•lysis,  Traasforaatioas  (Matkeaat ics) , 
Taylor's  series. 

It  has  been  shown  previously  that  if  a  potential 
consists  of  a  superposition  of  a  periodic  part 
aad  a  unifora  electric  field  then  for  a  particle 
■oving  in  this  field  there  are  Bloch  bands 
closed  in  tiae.   The  question  is  raised  whether 
Bloch  bands  any  be  identified  with  field-free 
bands.   The  aost  natural  thing  is  to  expect 


that  the  bands  are  sli 
but  converge  toward  th 
goes  to  zero.  Bands  f 
said  to  be  adiabatical 
lag  bands  at  aero  fiel 
cases  are  given  for  wh 
nectiott  pertaias.  Par 
that  the  answer  to  the 
title  is  alaost  always 
Tides  an  explicitly  so 
Bot  allow  adiabatlc  eo 
nuaber  of  field  values 
zero  are  found  at  each 
under  consideration  sw 
rather  than  linear  con 
crossing).  The  connec 
effective  aass  approxi 
a  non-adiabat ic  nature 


ghtly  field  dependent, 
e  field-free  bands  as  E 
or  which  this  is  true  are 
ly  connected  to  correspond- 
d.   In  part  2,  two  aodel 
ich  this  adiabatic  con- 
t  3  provides  the 

question  in  the 

negative.  Part 
luble  case  which 
nnect  ion.   An  infinite 

E  converging  toward 

of  which  the  two  bands 
itch  identity  (hyperbolic 
nect  ion  at  energy 
tion  postulated  in  the 
aation  aust  therefore  be 
.  (Author) 


cone  1  us  ion 
report 
U    pro- 
doe  s 


A0-A15  031      Div.   25 
(TISTP/WH)  OTS  price  $A.60 

Pennsylvaala  State  U. .  Mineral  Industries 

Experiaent  Station,  University  Park. 

PRELIMINARY  INVESTIGATIONS  OF  POROUS  FLOM- 

THROUGH  ELECTRODES  OF  PLATINUM  BLACK 

by  P.  Palasi  and  L.  G.  Austin.   May  63.  1v 

Rept.  ao.  k 

Contract  DAA9  186  502ORD917 

Unclassified  report 

Descriptorst   ('Fuel  cells.  Electrodes). 
(•Electrodes,  Porous  aaterials).  (•Platlnua 
Porous  materials).  Cheaical  reactions. 
Catalysts,  Electric  power  production,  Orgaaic 
aaterials.  Hydrazine.  Aaaonia,  Borohydr ides . 
Peroxides.  Potassium  compounds.  Nitric  acid' 
Hydraiine  peroxide. 

Half  cell  studies  were  made  on  four  fuels  and 
two  oxidants,  using  a  porous  flow-through  elec- 
trode systea.   The  electrode  studied  consisted  of 
a  sandwich  of  platinum  black  between  platinum 
screens.   The  fuels  tested  were  methanol, 
hydraiine,  aaaonia  and  potassium  borohydride;  the 
oxidants  tested  were  hydrogen  peroxide  and  nitric 
acid.   'All  of  the  reactants  were  capable  of 
producing  current  densities  of  several  hundred 
milliamps/sq  cm  at  reasonable  voltages,  but 
hydrogen  peroxide  suffered  from  instability. 
The  results  were  qualitatively  in  agreement  with 
the  simple  theory  of  porous  flow-through  elec- 
trodes, but  were  not  in  quantitative  agreement. 
Some  discussion  of  the  reasons  for  departure 
froa  the  theory  are  given,   A  later  report  will 
investigate  one  fuel  in  more  detail  in  order  to 
clarify  the  theory  of  operation.   (Author) 


AD-A15  ri3     Div,   25 
(TISTP/JP)  OTS  price  |1.60 


Stanford  U.,  Calif. 

(No  title). 

Final  rept. 

23  May  63.  lip. 

Contract  AFi;9  638  388 

AFOSR    ^977 


Unclassified    report 


Descriptorst      (•Quantua   aechanics.    Bibliog- 
raphies),   ('Nuclear    physics,    Bibliographies), 
(♦Relativity    theory.    Bibliographies). 


AD-AIS    125  Div.       25 

(TISTM/EJH;    OTS    price   $8.10 

HAND   Corp.,    Santa    Monica,    Calif. 

TRANSIENT    SOUND    PROPAGATION    IN   A    SIMPLE    MODEL    OF 
A    TRIPLE-LAYERED    MEDIUM, 

by  Allan  D.    Pierce.    Apr   63,    8^p.    Meao.    IIM3^78 

Unclassified    report 


Descriptors:      ('Sound    transmission.    Math« 
Mtical    analysis;,    Ataosphere,    Nave    trans- 
■iision,    Electroaagnetic   waves.    Nuclear 
plosions.    Integral    equations. 


!!.,'l)!^r""    ■"''    "'    ""    »'«»«l"t    sound    pro 
gation    froa  a    point    source    in   a 


tre  assuaed 


, .-..viun  coBsiii,  or  a  direct  wai 

•rave  reflected  froa  the  near  edge  of  the 
Myer.  a  lateral  wave,  and  the  noraal  ,n< 


•ode  waves.   At 
■aves  doainate. 


in  the  ssae  half  space, 
general  solution  consists  of  a  direct  wave, 

le  ce 
,  -Jd  c 

large  distances  the  noraal 
..,„,.,  0"«  ""y  relate  frequency.  , 

•eloeity,  group  velocity,  and  exc i ta t ion  aad 
t-des  paraaetric.lly.  ,nd.  on  this  basts   T 
variation  of  the  characteristic,  of  the  nor 
■odes  with  aode  nuaber  n  is  studied 
■ethods  can  be  used  to  study  the  co 
Each  noraal  aode  is  found  to  carry  a  limited 


red 
er 
the 
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■pi  ex 


-....  ..u.«i,  .oae  IS  lound  to  carry  a  limi 

of  frequencies— the  band  width  for  higher 
■odes  being  approximately  proportional  to 
the  -1  power.   On  the  basis  of  the  study 
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AD-^13  127      Div.   25 
(TISTM/TLG)  OTS  price  $3.60 


Cheaistry  Inst.,  U.  of  Wisconsin. 


Theoretical 
ladison. 

HYPERVIRIAL  FUNCTIONS  AND. THE  POSITIVE  POWERsI 
HE  RADIAL  COORDINATE  OPERATOR  IN  He  AND  !(") 
By  S.  L.  Gordon.   10  June  t3,  35p.  «IS  TC 1 1 8 
Contract  AF33  657  7311 

Unclassified  report 
Descriptors:   CHelium.  Atomic  properties) 

vWMT:-  f"'"'  Properties),  (.Electroi; 
F.rt  cle  trajectories).  ( -Perturbat ion  theo 
enu!  ?  P'-Pf »»•»;.  Atoms.  Partial  differen 
equations.  Ions.  Excitation. 

Ground  state  He  and  H(-;  trial  functions  are 

^^irf/n  !*'*'J^  '"*  hypervirial  relations 
generated  by  a  family  of  hypervirial  operator* 

.^d  ir^:?"?'*'"  "yP'rviri.l  functions  are 
Wli.  ''Iculate  expectation  value,  of  posit 
power,  of  the  radial  coordinate  operator. 


*I>-^15  128      Div,   25 
TISTM/TLG)  OTS  price  $1.10 


11!*;^"  Scientific  Infor.atlo.  Center.  Red.t 

I*-Jr"°'^  ^^    P-ANALYTIC  FUNCTIONS  IN  THE  AXIAl 
SYiMETRY  THEORY  OF  ELASTICITY. 


ISir*/!*  ''olozhiy.  12  Aug  63.  ^p. 

Unclassified  report 
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ff«n,      froa   Naukovyi    Shchorlchnyk,    Kievtky 
Byerzhavny   Unlver.it.t.    pp.    529-5;30.    "56. 

Descriptors:       ( •Elas t Icl ty .    Theory), 
f^unctions.  "* 
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PHYSICS  -  Division  25 


AD-415   U1 
(TISTP/FEM) 


Div.      25,    2 
OTS    price   $9.10 


Saithsonian      Institu- 


94p. 


Astrophysical  Observatory, 

tion.  Caabridge.  Mass. 

STUDY  OF  ATMOSPHERIC  ENTRY  AND  IMPACT  OF  HTPH 

Final  rept. . 

by  F.  Behn  Riggs.  Jr.   I963 

Contract  AF18  6OO  1596 

AFOSR  Rept.  no.  5079    Unclassified  report 

Descriptors:   ('Met eori t es.  Ablation).  CElec- 

Met.n*'"\"*'*°'*'":'  A^-osphere  e  try 
Metallography.  Chemical  properties   X-rav"dif 
fraction  analysis.  Crystal  structure  ol\iVn\~ 

spec;rtp^":r:;e?;^r^""^!=  «"-•  f-tide,. 


raphs.  Metals, 


Etched  crystals.  Photog- 
Chemicals. 


AD-415  157      Div.   25 
(TISTP/HG)  OTS  price  $7.60 

Moore  School  of  Electrical  Engineering 
Pennsylvania.  Philadelphia       •*«-»"9. 

ME'is'iREiSs""''"  ''    ''''''''   ^"^°« 

Jv^r"'!  'r'*-/?:  ^-  '    *P'-30  June  63. 
by  R.  A.  Bartfeld.  R.  g.  Mulholland  and 

iT/ll'zl      """'  ^^-    ^''-    """^  Schoo! 
Contract  NBy32219 

Unclassi  f ied 


U.  of 


P. 

rept, 


report 


Descriptors: 
Feasibi 1 i  ty 
properties , 
i  apeda  nces . 
Loop  a  ntenna  s . 
■ent.  Partial 


91 


(•Electroaagnetic  fields 
studies).  CElectromagnetic 
Measureaents).  Electrical 
Power,  Energy.  Dipole  antennas, 
•-.Phase  shifters.  Phase  measure- 
eou.finn.   IT   '*>^fe''«"tial  equations.  Integral 
equat  on,.  Function,.  Special  functions, 
Bessel  functions.  Error,. 

Feasibility  studies  of  Poynting  vector  measure- 
Ttud  .:"'  ""dertaken  a,  a  result  of  prev!ou, 
stud  e   concerning  method,  of  improved  measure- 
■ents  in  the  near  field  of  radiating  source^ 
In  previous  reports  it  was  indicated  that  ! 

ll^'rtll^l    "'  """■  ^^^'^  -easureaent.  the  Poynting 
vector  aeasureaent,  ha,  some  distinct  advantaaes 
over  presently  used  method,.   The  pre,ent  studv 
concern,  it.elf  with  the  f  ea  sibi  1  i?y  "f "  ho  e  ' 
ilVoV/.riLlll]    ---"—  o^^^e  pri„:iple 

AD-415  ^6^,         Div.  25.  20 

(TISTP/AM)    OTS    price   $7.60 

Columbia   Radiation    Lab.,    New   York 

!Jru5pp,„^''o^^J[''*J^''''    DIRECTED    TOWARD    EXTENDING 
Jl^terfv    „r         '   ""'    ^"'    ELECTROMAGNETIC    SPECTRUM. 
Quarterly    progress    rept.    no.    2.    16   Mar- 
15   June   63, 

by   R.    Novlck.       15   June  63,    66p. 
Contract    DA36    039ic90789,    Task    3A09    20    001    09 

Unclassified    report 

lll':l\V''r'l      ('Cadalua.    Isotope.),    (.Magnetic 
Rfr?.       •    ^"f*"").     CNucIear    spins.    C.d.lua). 
Bibliographies,    Atoalc    spectroscopy.    Report, 
Cryogenics.    Heliua.    Lasers,    Spec t ropho t oaet e;s 
Lfe    expectancy.    Ruby.    Data.    Test    equipaent.       ' 
Llthiua.     Atoalc    energy    levels.    Ionizations, 
Color   centers.    Solid    state    physics.    Radio 
astronnay. 

The    nuclear    spin    and   aagnetic    aoaent    of    55   hour 
Cd115    have    been    deterained    by    optical    double 
resonance.       Positive    identification    of    the    iso- 
tope  was    obtained    by    the   observation   of    the   decay 


Division  25  -  PHYSICS 


of  tke  rvtonancet.   The  atoHic 
(5s5p}3p1  state  of  Cd  has  been 
ppa  with  a  K  band  optical  doubl 
troaeier.   Hetastable  autoionla 
been  discovered  in  petassiura  an 
has  been  shown  that  these  can  b 
electric  field  (Stark  quenrhlng 
structyre  of  the  (^s^p)3p1  stat 
redeterai ned.   Level  crossings 
in  the  (3d)5ip  and  {3d)Us^p  co 
chroaiua;  the  llfetlaes  of  thes 
terained  froa  the  widths  of  the 
resonance*.   (Anther) 


g  factor  for  the 
deteralned  to  10 
e  resonance  spec- 
i  ng  St  at es  have 
d  rubidiua  and  it 
e  quenced  with  an 
).   The  hyperfine 
e  of  Zn67  has  been 
have  been  detected 
nfigurations  of 
e  states  were  de- 
cressi  ng 


AO-4IS  1''9     Dlv.   25,  ll 
(TISTP/HG)  OTS  price  •lO.'iO 

Little,  Arthur  D.,  Inc.,  taabrldge,  Mass. 

ANALYTICAL  BACKGROUND  OF  COMPl'TAT  lONA  L  METHODS 

FOR  INDERMATER  SOUND  PROPAGATION. 

Jane  62,    132p.  1230662 

Contract  NObsr81''6^,  Proj .  S''001  030'' 

Unclassified  report 

Report  on  Proj.  TRIDENT. 

Descriptorst   ('Underwater  sound.  Propagation:, 
(*Hydrodynaaies,  Sea  water),  (•Partial 
differential  equations,  Nuaerical  analysis). 
Viscosity,  Theraal  conductivity.  Gravity, 
Diffraction,  Reflection,  Refraction,  Perturba- 
tion theory.  Acceleration,  Velocity,  Differen- 
tial equations.  Integral  Iransforas,  Integra- 
tion, Integrals,  Green's  functions.  Functions 
Solids. 

The  aain  purpose  of  this  report  is  to  provide  a 
survey  of  the  accuracy  and  speed  that  can  be 
expected  froa  various  coaput a t iona 1  aethods.   In 
general,  acoustic  wave  equation,  is  dealt  with. 
The  coaputat ienal  survey  is  planned  to  consist 
of  three  parts,  of  which  only  the  first  is 
eeapleted.   This  first  part  suaaarises  the 
aatheaatical  properties  of  certain  wave  equa- 
tion techniques,  froa  the  viewpoint  of  ultiaate 
coaputat ional  use.   In  particular,  the  funda- 
aental  relationships  between  characteristic 
surfaces  and  rays,  h {character i st ics ,  wave 
freats.  surfaces  of  constant  phase,  the  sequence 
of  eikonal  approxiaat ions,  the  various  interpre- 
tations of  Muygens*  principle,  the  integral 
'oraulations  of  Poisson,  Kirchhoff,  and 
ielaholti,  and  Haai Iton-Jacob i  theory  are  rather 
horoughly  considered,  and  are  illustrated  by  a 
oaparative  discussion  of  certain  probleas  in 
:he  reflection,  refraction,  and  diffraction  of 
acoustic  waves.   (Author) 


AD-415  2O0      Div.   25 
;TiSTM/OON)  UTS  price  $2.60 


1 1 1 inois  U. ,  Urbana. 

NMR  STUDIES  OF  PHASE  TRANSITIONS.   I, 
by   C.  k.  Coogan  and  H.  S.  Gutewsky. 
29p.   Technical  repl.  no.  06 
Contract  NonrT83413.  Task  NROjl  215 

Unclassi  f ied 


NaSH, 
28  June 


teport 


63, 


Descriptors:   ('Phase  studies.  Nuclear  aagnetic 
resonance),  ("Sodiua  coapounds.  Phase  studies), 
(•Nuclear  aagnetic  resonance,  Phase  studies). 
Crystals,  Crystal  lattices,  Ions,  Crystal 
structure.  Sulfides,  Hydrogen  coapounds. 
Isotopes. 

The  H-1  and  Na-23  resonances  in  pol  ycry s t al 1 i ng 
saaples  of  NaSH  at  teaperatures  above  and  below 
the  cubic  phase  transition  were  studied.   A 
auaber  of  interesting  phenoaena  can  be  observed, 
including  diffusion  of  the  Nal-t-)  and  SH(-)  ions 
through  the  lattice,  and  a  broad  region  of 
transition  froa  the  rhoabohedral  to  the  cubic 


phase  probably  due  to  an  order-disorder  type  of 
transforaation.   In  addition,  the  results  aake 
it  highly  probable  that  a  aodified  rotational 
aodel  IS  current,  and  that  in  the  cubic  phase, 
above  about  8l  C,  the  SH(-)  ion  reorients  rapidly 
and  randoaly  aaong  the  eight  (111)  directions. 
Soaewhat  surprisingly  the  Na-2J  resonance  is  ob- 
served in  the  rhoabohedral  phase.   One  would  not 
a  priori  expect  this,  as  the  Na-23  quadrupole  In- 
teraction with  the  electric  field  gradient  in 
non-cubic  crystals  is  generally  large,  obliterat- 
ing NMR  signals  in  powders.   This  behavior  is  not 
observed  in  the  Na-23  resonance  in  NaCN.  a  close- 
ly siailar  substance,  at  teaperatures  below  the 
cubic  transition.   (Author) 

AO-415  215      Div.   25 
(TISTM/ODN)  OTS  price  tl.10 

Coluabia  Radiation  Lab..  New  York. 

THE  COLLISION  BROADENING  OF  DOUBLE  RESONANCE 

LINE  SHAPES 

by  F.  H.  Byron.  Jr.  1963.  Ip. 

Grant  AF  AFOSR  62  65 

AFOSR  Rept.  no.  ^^012   Unclassified  report 

Descriptors:   (•Optical  phenoaena.  Resonance), 
Atoaic  energy  levels,  Cadaiua. 


AD-41i  2o1       Div.   25 
i,TlSTP/«fH)  OTS  price  |4.60 


Inc.,  Caabridge,  Nass. 

IN  THE  OCEAN  DEPTHS:   THE 

ON  IONIC  TRANSPORT  PROCESSES 


Little,  Arthur  D. . 

PHYSICAL  CHEMISTRY 

EFFECT  OF  PRESSURE 

AND  EQUILIBRIA. 

Technical  rept., 

by  R.  A.  Home  and  G 

Repl.  no.  I3203bj 

Contract  NObsr8l564,  Proj.  S7001  0307 

Unclassified  report 


R.  Frysinger.  Mar  63,  ^1p. 


Report  on  Project  TRIDENT. 

Descriptors:   ("Electrolytes,  Solutions), 
(•Solutions,  Electrical  conductance).  Physical 
cheaistry,  Potassiua  coapounds.  Hydroxides, 
Hydrogen  coapounds.  Sulfuric  acid,  Sodiua 
coapounds.  Chlorides,  Magnesiua  coapounds. 
Hydrostatic  pressure,  Ionic  current. 


The  specific  elect 
aqueous  battery  el 
NaCl-MgC12  were  ae 
drostatic  pressure 
Ib/sq  in.  The  pre 
vation  energies  of 
conduction  aechani 
deteralned.  The  r 
hydrogen  ions  cond 
the  latter  by  a  Or 
ductivity  neasurea 
sociation  of  the  c 
with  increasing  pr 
ion-pair  FeNOJ**  s 
(Author) 


rical  conductances  of  the 
ectrolyfes  KOH,  H2S0ii.  and 
asured  as  a  function  of  hy- 

up  to  pressures  of  6C,0CO 
ssure  dependencies  of  the  acti- 

the  ''noraal''  and  protonic 
sas  in  aqueous  solution  were 
esults  show  that  potassiua  and 
uct  by  different  aechanisas, 
otthuss-type  aechanisas.   Con- 
ents  have  shown  that  the  dis- 
oaplex  ion  FeCl++  increases 
essure  whereas  that  of  the 
hows  no  pressure  dependf-nce. 


AD-4V5  283       Div.   25,  20 
(riSTP/MH)  OTS  price  |2.60 

Kansas  U. ,  Lawrence. 

Cr-^1  NUCLEAH  ORIENTATION  IN  A  CERIUM  MAGNESIUM 

NITRATE  CRYSTAL, 

by  H.  F.  Taylor,  Jr.  and  K.  C.  Sapp.  1  Aug  63, 

18p.  Technical  rept.  no.  3 

Contract  Nonr277500,  Task  018  202 

Unclassified  report 

Descriptors:   (•Ceriua,  Isotopes).  Single 
crystals.  Nitrates,  Magnesium  coapounds, 
Ceriua  coapounds,  Polynoaials. 


Cr-rl  nuclei  were  aligned  in  Cr(+ff)  ions  ii 
duced  into  a  slightly  cloudy,  spherical  sing 
crystal  of  ceriua  aagnesiup  nitrate  and  aag- 
aetically  cooled  to  teaperatures  down  to  I/3 
deg  K(-1).   Angular  distribution  and  linear 
polarization  data  are  interpret  able  on  the  b 
of  paraaagnetic  resonance  inforaation,  if  in 
addition  the  presence  of  interaediate  state 
reorientation  is  accounted  for  by  coefficien 
Q   sub  k  in  the  Legendre  polynoaial  expansion 
the  radiation  pattern  M  (theta)  •  1*A  sub  2 
2  ♦  A  sub  4  P  sub  4.   He  find  Q  sub  2  -  0.40 
0  sub  4-43«12  at  1/1-325  if  del ia-«( E2/M1 )  t 
1/2  power  «  ♦O.44.O.05.   These  results  are  c 
trasted  with  those  of  an  earlier  experiaent 
eoapured  with  a  theoretical  treataent  of  reo 
tation  by  static,  isotropic  hfs  coupling  whi 
yields  in  the  hard-core  liait  at  this  teaperd 
tare  Q  »ub  2  -  0.61.   (Author)  ^ 
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(TISTM/TLG) 


Div.   25.  27 
OTS  price  $2.25 


•srquardt  Corp..  Van  Nuys,  Calif. 

RESEARCH  ON  EXPERIMENTAL  EVALUATION  OF  SPUTTEHiNG 

VltLD  RATES.  ori.i  i tnimo 

Final  technical  ropt., 
by  K.  8.  Cheney.  E   E 

Jaly  63.  ^Cp. 

Contract  AF33  616  8120,  Proj.  7116 

*«L  63  125  Unclassified 


Rogers  and  E.  T.  Pitki 


Task  7116 
report 


Report  on  Energy  Conversion  Research. 

Descriptorst   ('Ion  engines.  Material!;, 
(•Ion  boabardaent.  Physical  properties).' 
(•Secondary  eaission.  Test  aethods. .  Ions. 
Xenon.  Argon,  Copper,  Tungsten.  Molybdenua. 
TitaniuB,  Silicon.  Part  1 cle  accelera tor  tardkts 
Electrodes,  Erosion.  Bibliographies. 


I  ; 


I  i- 


Phenoaena  associated  with  the  interaction  of 
eaergy  ions  and  solid  surfaces  under  conditio 
relevant  to  ion  rocket  operation  were  investi 
Jtted.   The  nuaber  of  target  atoas  reaoved  pe 
iscident  ion,  or  sputtering  ratio,  has  been 
deteralned  for  xenon  and  argon  ions  incident 
copper,  tungsten,  nolybdenua,  silicon  and  tit; 
!■  with  energies  froa  1 . 5OC  to  39,CCC  electron 
»oIts  and  at  incidence  angles  froa  2  degrees  t 
•oraa 1  incidence.   The  effect  of  target  teaper 
•lures,  both  high  and  low.  on  the  sputtering 
rstio  has  been  investigated.   The  ratio  of 
Jecondary  particles  produced  to  incident  ions, 
ilong  with  their  energy  and  angu  la r  d i s t r i but i 
kis  been  investigated  as  functions  of  ion  ener 
and  incidence  angle.   Areas  investigated  include 

sputtering  and  secondary  eaission  for  very 
l.ow  angles  of  ion  i  nc  idence .  a  nd  effects  of 
surface  roughness;  [^,     the  energy  and  angular 
distributions  of  secondary  particles  as  a  func 
tion  of  beaa  incidence  angle;  and  (3;  sputteri 
lid  secondiiry  eaission  of  surfaces  at  reduced 
teaperatures.   (Author. 


*D-415  }23  Uiv.   25.  P 

TISTP/MH)  OTS  price  $4.6: 

"icrowave  Associates,  Inc.,  Burlington,  Nass 
INVKSTIGATION  OF  HIGH  POWi-R  GASfOUS  .XcCTRONICJ 
Quarterly  progress  rept.  no.  2,    16  Feb-15  May 
by  M   S.  Maddix.  J.  Gregory,  and  C 
'~  June  t?.    28p.   Rept.  no.  2 
Contract  DA36  r3MMCOOO)7,  DA  Task 


S.  Ward. 

1G6  220O1A05 

U(NCLASSIFieD  RtPORT 

descriptors:   (•.•:iectric  discharge.  Microwave|s 
'•■-lectron  tubes.  Cases),  Absorption.  Argon 


»£rypt 


i>n.  Heliua.  (Quartz,  Neon. 
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PHYSICS  -  Division  25 


Cleanup  and  thermal  recovery  of  inert  gases  at 
the  interface  between  a  high  power  aicrowave 
discharge  and  a  quartz  surface  have  been  further 
investigated.   Argon,  krypton  and  heliua  appear 
to  have  coapsrable  cleanup  characteristics 
Neon  reveals  the  fastest  cleanup  rate  and  xenon 
does  not  appear  to  cleanup  in  the  long  tera.   In 
all  cases  the  nuaber  of  atoas  sorbed  while  the 
discharge  was  on  was  observed  to  be  proportional 
to  the  square  root  of  tiae.   Rapid  and  complete 
recovery  of  the  trapped  gas  is  observed  follow- 
ing cleanup  at  low  aabient  teaperatures    Re- 
cover y  fo  1  lowi  ng  cleanup  at  high  ambient  tempera- 
tures is  characterized  by  a  much  slower  desorp- 
lion  which  1$  linear  with  the  equare  root  of 
time.   Analysis  of  the  data  indicates  that  clean- 
up and  recovery  are  controlled  by  activated 
diffusion.   (Author) 


AD-415  324     Dlv.   25.  8 
(TISTP/WH)  OTS  price  $13.00 

RCA  Victor  Co.  Ltd.  (Canada). 

MICROKAVE  MEASUREMENTS  OF  FINITE  PLASMAS 

cl/f'  ^  ^'^5''"f-i-  ^-  ^-  <^lo"i«r  and  k!  A. 
Graf.  May  63.  182p.  Research  rept.  7  801  26 
Contract  AF19  6O4  7334  °    >    <o 

AFCRL  63  161  Unclassified  report 

Scientific  report  no.  2. 

Descriptors:   ("Plasaa  physics.  Microwaves; 
(•Microwaves.  Plasaa  physics..  Diffraction 
Measureaent.  Electron  density.  Attenuation" 
Propagation. 

Investigations  are  described  which  were  designed 
to  test  the  validity  of  various  theoretical 
treataents  of  plasaa  properties  and  to  assess  the 
accuracy  of  various  aicrowave  systems  for  deter- 
alning  the  properties  of  plasmas  which  are 
finite  in  extent  using  free-space  microwave 
techniques.   Theoretical  results  are  obtained  for 
prediction  of  plasaa  effects.   Measurements  on 
ytr  ous  experiaental  geoaetries  demonstrate  the 
Influence  of  the  dielectric  boundaries  of  the 
plasaa  container,  the  effect  of  multiple  reflec- 
tions within  the  measurement  system,  and  the 
precautions  which  must  be  exercised  both  in  the 
measurement  and  interpretation  of  the  results 


Measurements  of  plasma  properties  using  a  number 
of  different  microwave  arrangements  are  assessed 
and  the  limitations  of  the  various  systems  shown 
finally,  free-space  microwave  determination  of 
the  properties  of  a  plasma  generated  in  Heliua 
and  m  Argon  are  presented.   (Author, 


AD-415  325      Div.   25   2 
(TISTP/FR,  OTS  price  $1.60 

Observatoire  de  Paris-Meudon  (France 

POLAKIMETRIC  OBStRVATIONS  OF  PLANETS  AND 

SATELLITES. 

Annual  summary  rept.  no.  2.  1  June  62-31  May  r  ' 

by  Audouin  Dollfus.   30  June  63   9p        •   -• 

Contract  AF6l  C52  5O8 

AFCRL  63  864  Unclassified  report 

Descriptors:   ("Light.  Polarization  .  Infrared 
radiation.  Planets.  Measurement,  Polaris« 
Telescopes.  Mirrors,  Reflection. 


scope ! 


The  purpose  of  the  program  is  to  investigate  the 
physical  proi)erties  of  the  surfaces  of  the 
planets,  the  Moon,  the  satellites,  and  asteroids 
of  the  Solar  System,  by  aeans  of  polarimetric 
studies,  using  new  photoelectric  polariaeters 
which  have  becoae  available  since  the 


velopment  of  photoaul t ipl i er  techniques.   0 
vatlons  require  the  use  of  a  large  telescop 
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AD-4.15  330     Di».   25.  17,  26 
(TlSm/ABS)  OTS  price  $1.60 

Natal  Ordnance  Lab.,  Corona,  Calif. 

mXLD  CRYSTALS  In^sySb1-y  PRtPARuU  BY  THliRIIAL 

EVAPORATION. 

by  B.  F.  Potter  and  G.  G.  Kretsch.ar.  1  Aug  63, 

NAVk\J»S  rept.  8l62      Unclassified  report 

Descriptors:   (•Seaiconduct i ng  t Hm% .    Nanu- 
factariag  Bethods).  Clndiu.  alloys.  Antiiiony 
alloys;.  (•Interiaetallic  coaipounds.  Semi- 
conductor filBs),  X-ray  diffraction  analysis. 
Optical  properties.  Filas.  Glass.  Refractive 
index.  Crystals.  Seaiconduc tors .  Evaporation 
tl-ctroas.  Density.  Transport  properties. 
Copper.  Impurities.  Arsenic  alloys. 

The  systea  InAs-InSb  has  been  produced  by  the 
iheraal  evaporation  of  the  Metallic  constituents 
The  technique  used  was  an  extension  of  one  de- 
veloped for  InSb.   The  filias  produced  were  n-type 
in  character.  Mith  carrier  concentration  in  ex- 
cess of  1C  to  the  18ih  power  Ice.   Because  of 
the  saall  effective  masses  of  these  compounds, 
dispersion  effects  were  apparent  for  the  refrac- 
tive indices.   Transmission  measurements  to  6 
microns  are  shoMn.  (Author] 


AD-i;i5  361     Div.   25 
(TISTP/MFA)  OTS  price  »5.60 

Electro-Optical  Systems.  Inc.   Pasadena   r.  1 i f 

OPTICALLY  PUHPEO  IMAGE  LIGHT  AnJuRCATi  ON     ' 

Quarterly  rept.  no.  1.  10  May-10  Aug  63 

by  H.  Bernstein.  P.  Fletcher.  B.  Kazan." 

L.  Nugent,  and  D.  Neisman.   Aug  63.  53n    R-Dt 

no.  339001  '^*   ""P^- 

Contract  AF33  657  11326.  ProJ.  ^156  05 

Unclassified  report 

Descriptors:   ("Lasers.  Design  .  (Mmaae  in- 
tensifiers  ^ Electron  its ) .  Emissivlty; 
Fluorescence.  Photons.  Single  crystali,  Noise 
Light  transmission.  Absorption.  Optics.  Gases' 
Helium.  Neon.  Semiconductors,  Gallium  com- 
pounds. Arsenides.  Calcium  compounds.  Fluor- 
ides. Ruby.  Yttrium..  Guropium.  Oxides.  Metal- 
organic  compounds.  Liquids. 


Primary  attention  has  been  given  to  the  problem 
of  the  generation  of  background  light  caused  by 
spontaneous  emission  and  its  amplification  in 
passing  through  an  intensifier.   Because  of  the 
kigk  fluorescence  level  occurring,  schemes  for 
possible  lowering  this  background  were  con- 
sidered.  One  of  these  involves  the  incorpora- 
tion of  a  non-uaiform  pumping  intensity  or  the 
incorporation  of  a  non-uniform  density  of  lumin- 
escent states  along  the  amplifier  axis.   Another 
possibility  considered  is  the  use  of  an  auxili- 
ary abosrbing  medium  placed^  between  the  intensi- 
fier output  and  the  observer's  eye.  which  would 
be  optically  non-liaear  in  such  a  way  that  its 

ight  transmission  i,  Uw  below  a  specified  light 
level,  but  high  above  this  threshold.   The  fac- 


tors concerned  with  the  choice  of  a  material  for 
the  amplifier  itself  were  separately  considered 
and  the  problem  of  obtaining  uniform  pumping  in" 
the  case  of  an  optically-pumped  amplifier  was 
also  considered.   (Author) 

AO-^15  362      Div.   25.  13 
(TISTM/EJH)  OTS  price  |9.60 

Illinois  U. ,  Urbana. 

INTEKACTION  OF  PLANE  ELASTIC  WAVES  MITM  A 

CYLINDRICAL  CAVITY. 

by  Stanley  L.  Paul  and  Arthur  R.  Robinson. 

June  t)3,  121p, 

SxH^^!'*  *''^^  ^°''  5007.  Proj.  IC8O.  Task  108001 
RTD  TDK03  3021   Unclassified  repori 

Descriptors:   ('Stresses.  Mathematical  analy- 
sisj.  ("Shock  waves,  Stresses).  Underground 
structures.  Shelters.  Nuclear  explosions.  Cyl- 
indrical bodies.  Integral  equations 
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Final    rept..    19   Apr   61-31    Dec    62 
Jan   63.    1v.    Rept.    no.    PI(A2133 

itir.iieViti^'X'.t'l  ""■  ""•  '•"  »"°' 

Unclassified  report 

Descriptors:   ( -Magnetohydrody namics .  Genera- 
torty.  t»Generator«.  Magnetohydrody nami cs 
Electrical  conductance.  Boundary  layer 
Electrodes.  Diffusion.  Electrons.  Ions.' 

The  formulas  for  the  electrical  conductivity  and 
diffusion  coefficients  of  a  nagnetohydrodynamic 
generator  plasma  including  ion  flow  are  derived 
The  electron  energy  equation  is  developed  leadina 
to  an  expression  for  electron  temperature 
These  formulas  are  applied  to  calculating  these 
quantities  in  segmented  and  unsegmented  MHO 
generators.   It  is  shown  that  in  segmented 
generators  these  quantities  have  much  more 
favorable  values.   The  approximate  relations 
based  on  constant  electron  colli, ion  frequency 
can  lead  to  inaccurate  results,  especially  in  the 
Hall  mob^Uity  ratio.   The  MHO  electrode  boundary 
layer  is  investigated  to  find  the  electrode 
voltage  drop.   The  electron  and  ion  continuity 
and  current  and  energy equa t i ons  across  the 
boundary  layer  are  formulated.  Due  to  time  limi- 
tations .  simp  1  i  f  ied  forms  of  these  equations  are 
solved  simultaneously  with  the  integral  form  of 

lh?„S"  Tw?'*?"'-''''  ■"■*""'■  •nl  e»ergy  relation- 
ships.  This  leads  to  profiles  of  the  electric 


field,  electron  density,  and  electron  temper^ 
ture.   The  electric  field  is  integrated  aero 
the  boundary  layer  to  find  the  voltage  drop  bfer 
unit  boundary  layer  thickness.   The  cathode 
voltage  drop  is  dependent  on  the  gas  tempera tkire 
profile  near  the  wall.   Devices  such  as  rougiitn- 
ing  or  wedges  that  lead  to  higher  initial 
temperature  gradients  should  appreciably  low^^ 
the  voltage  drop.   (Author, 

AD-^15  42^       Div.   25.  20 
iTISTP/MFA)  OTS  price  $5.60 


San  Andres  U. ,  La  Paz  (Bolivia) 

STUDY  OF  EXTENSIVE  AIR  SHOWERS  AT  5200  m  ALTll 

»ITH  SPECIAL  RESPECT  TO  GAMMA  RAY  SHOWERS. 

Final  technical  rept. 

Oct  fc2.  1v. 

Contract  AF49  638  922 

Unclassified  report 

Descriptors:  (,»Gaama  rays.  Atmosphere). 
Compton  scattering.  Cerenkov  radiation, 
Detectors.  Electron  density,  Cloud  chambers 
Muons,  Neutron  spectrum.  Particles.  Shleldi 
Construction,  Materials. 

AD-415  427      Div.   25,  2 
(TISTP/JP)  OTS  price  $3.60 
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Chalmers  U.  of  Tech.  (Sweden). 

DYNAMIC  NON-LINEAR  WAVE  PROPAGATION  IN  lONI 

■EDIA.   Q.  A  NON-LINEAR  COUPLING  MECHANISM  F 

GENERATION  OF  VERY  LOW  FREQUENCY  WAVES 

by  K.  H.  B.  Wilhelmtson.  1963.  21p.  Rept.  no. 

Contract  AFbl  052  451 

AFCRL  63  656  Unclataified  report 


01 


Descriptors:   (•Electromagnetic  waves,  Pro 
gation),  ("Very  low  frequency.  Electromagnc 
waves),  (•Wave  transmission.  Nonlinear  sys- 
tems). Whistlers.  Atmospherics.  Polarizatio 
Space  charges.  Cosmic  rays.  Plasma  medium, 
Exosphere,  Solar  corona.  Electron  beams. 
Electron  density.  Electrons.  Ions.  Magnetic 
fields.  Oscillations.  Magnelohydrodynami cs. 
Partial  differential  equations.  Frequency. 

The  generation  of  mixed-frequency  fields  by  i 
teraction  of  a  longitudinal  space-charge  wave 
carried  by  an  electron  stream  through  a  plas 
and  an  electromagnetic  wave  -  or  a 
studied.   The  direction  of 


pi- 


gyro-wave  i|s 
propagation  of  the 
interacting  waves,  of  different  frequencies.  M 
assumed  to  coincide  with  that  of  a  static  mag 
netic  field.   It  is  demonstrated  that  the 
generated  d i f f erence- f requency  field  may  prop 
gate  as  an  electron  gyro-wave  or  possibly  as 
ion  gyro-wave  or  even  hydroaagnet ic  wave,  if 
the  difference-frequency  is  suf f i c ien t ly  smal 
•nd  the  effect  of  collisions  negligible.   The 
investigation  is  limited  to  the  case  of  an  inf 
finitely  extended  homogeneous  medium.   (Autho- 
^D-Cj    133  Div.  ^5 

TISTM/TLG)  OTS  price  $2.60 

Aerospace  Corp.,  Los  Angeles,  Calif. 

SOLUTE  REDISTRIBUTION  DURING  SOLIDIFICATION  0* 

EUTECTIC-rORMING  MIXTURES, 

by  W.  R.  Wilcox.  22  Jaljr  63,  19p.  Rept.  no. 

TORI  69  324c  1CTN2 

Contract  A» 04  695  169 

SSO  TDH'^3  160  Unclassified  report 

Descriptors:   (•Eutectics,  Freezing),  (*trev 
ing.  Theory),  Mixtures,  Phase  studies.  Integral 
transforns.  Zone  melting. 

The  problfiii  of  the  progressive  freezing  of  a 
simple  eutect ic-forni ng  binary  mixture  from  an 
infinite  melt  with  pure  diffusional  mass  transller 
IS  solved  by  the  method  o<  Laplace  transforms. 
(Author) 
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PHYSICS  -  Division  25 


AD-41  5    44( 
(TISTP/TL) 


Div.   25 
OTS  price  $4. 


60 


Chalmers  U.  of  Tech.  (Sweden) 

DYNAMIC  NON-LINEAR  WAVE  PROPAGATION  IN  IONIZED 
MEDIA;  NON-LINEAR  ELECTROMAGNETIC  WAVE  PROPAGA- 
TION ANU  HARMONIC  RADIATION  IN  MAGNETO-IONIC 
MEDIA, 
by  0.  E, 


H.  Rydbeck. 
Contract  AF61  052  451 
A»CRL  63  '■i95 


1  Mar  f3,    3'^-p.  Rept.  no.  29 
Unclassified  report 


Descriptors:   (*E1 ectronagnet i c  waves.  Pro- 
pagation). (•Magnetic  fields.  Ionization), 
Resonance.  Cyclotron  waves.  Harmonic  analysis. 
Refractive  index.  Nonlinear  systems.  Polariza- 
tion, Ionospheric  propagation.  Whistlers. 
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inciple,  between  the  ordi 
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gneto-i  onic 
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AD-41 5  441      Div.   25 
(TISTP/JP)  OTS  price  .16.60 

Air  Force  Caabridge  Research  Labs..  Bedford.  Mass 

ON  DETERMINATION  OF  THE  OPTICAL  ABSORPTION 

COEf  MCIENT. 

by  Alfred  Kahan  and  Herbert  G.  Lipson.  June  63 

63p.  AFCRL63  325 

Proj.  5621 

Unclassified  report 

Descriptors:   ("Functions.  Tables).  ("Absorp- 
tion spectrura.  Mathematical  models).  ("Optical 
properties).  Light  transmission.  Reflection, 
Absorption.  Thickness.  Light.  Wa«e  tra nsai s s i on . 
Seal  conductor s . 

The  equation  for  the  optical  absorption  coeffi- 
cient alpha  in  terns  of  the  transmission  and 
reflection  coefficients  T  and  P.  is  derived.   In 
addition,  a  computer  program  is  described  for  the 
calculation  of  the  absorption  coefficient  and 
optical  constants  either  from  the  combination  of 
reflection  and  transmission  coefficients  or  from 
transmission  experiments  on  two  samples  of  dif- 
ferent thicknesses.   A  set  of  tables  of  alpha  d 
where  d  is  the  saaple  thickness,  as  a  function  of 
T  in  intervals  of  '..;1  for    parnneiers  of  R  in 
0.5%  is  included.   Both  P  and  T  values  range  be- 
tween   percent  and  V   percent.   (Author) 


AO-415  442     Div.   25.  15 
(TISTP/HG)  OTS  price  $5.60 

General  Dynamics/iil  ectronics .  Rochester   N   Y 
approximate:  KQIATIONS  governing  FINITE-AMPLITUDE 
SOIND  IN  THERMOVISCOUS  FLUIDS. 
Technical  rept . . 

GO  ^^r'*^  ^'  ^^"'"'***'=''-   *•'  ^3.  47p.   GD/E  rept. 

Contract  AF49  638  1118 

Unclassified  report 

Report  on  High  Intensity  Sound. 
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Division  25  -  PHYSICS 

Descriptorix   (•P.rtiil  differential  equationi. 
Soaad}.  (•Sound  t ransai ss i on ,  Fluids).  Nuaer- 
ic8l  analysis,  Theraal  conduc t i Ti t y .  Boundary 
layer.  Viscosity.  Fr»4^  flow.  Entropy.  Specific 
heat.  LquatioNs  of  state,  Boundary  value  pro- 
blems. Sound  signals.  Acoustics.  Particles. 
Theraal  expansion.  Gases.  Taylor's  series 
Teapernture.  Velocity.  Propagation.  Perturba- 
tion theory.  Attenuation.  Fluid  aechinics. 
Theraodynaaics. 

The  equations  of  action  for  viscous,  theraally 
conducting,  inert  fluids  of  arbitrary  equation  of 
state  are  approximated  so  as  to  account  as  simple 
as  possible  for  effects  of  nonlinearity  and  dis- 
sipation.  The  purpose  is  to  obtain  a  general 
improveaent  of  the  classical  wave  equation.   The 
approxiaation  method  is  basically  the  saae  as 
the  one  used  by  Lighthill  (1956)  to  derive 
Burgers'  equation  for  unbounded,  progressive, 
plane  waves  in  a  perfect  gas.   Besider  encoal 
paailng  the  case  treated  by  Lighthill,  the  equa- 
tions are  applicable  for  nonplanar  waves,  for  in- 
teracting waves,  and  for  waves  subject  to  boun- 
dary-layer effects.   ioreover.  the  fluid  need  not 
be  a  perfect  gas.   laportant  s iapi i f icat ions 
arise  when  either  boundary-layer  or  aain-streaa 
dissipation  is  negligible.   When  only  mainstream 
losses  are  important,  the  assuaption  of  plane 
progressive  waves  leads  to  Burgers'  equation. 
Two  foras  of  Burgers'  equation  are  given.   One  is 
suitable-  for  initial-value  problems  and  the  other 
is  suitable  for  boundary-value  problems.  (Author) 


AD-^15  452 
TISTM/AIS; 


Oiv.   25 
OTS  price  $3. 


to 


NBA.  Inc.,  Long  Island,  N   Y 

CONTHOLIED  RELEASE  OF  ELECTROMAGNETIC  RADIATION 
BY  STIMLLATED  EMISSION  IN  LIQUID  HYDROGEN 
Final  repi. , 

by  Richard  Akerib,  Andrew  I.  Blua.  David  Carter 
aad  Kelvin  P.  Ehrlich.   27  May  63.  31p.   Kept.  ' 

Contract  AF3C  602  2669.  ProJ.  5561,  Task  556101 
RAOC  T0IJfc3  259  Unclassified  report 

Descriptors:   >Liquefied  gases.  Hydrogen 

•Hydrogen,  Liquefied  gases;.  !  •!•  1  ec  t  romagiiet  ic 
waves.  Liquefied  gases,.   "Lasers.  Liquids) 
Excitation.  Electric  fields.  Spins.  Nuclear' 
•  pins,  ProbabiUty.  Cryogenics,  Test  equipment 


Distillation.  Infrared  radiation,  Optical 
equipment.  Theraal  conductivity.  Experimental 
data.  Theory.  Electrons.  Matheaatical  analysis. 

The  transition  froa  the  triplet  to  the  singley 
state  in  liquid  hydrogen  under  stiaulation  by  an 
.:  microns  radiation  and  an  electric  field  has 
been  studied  theoretically  and  experimentally 
The  theoretical  study  indicates  that  the  ratio 
of  the  induced  transition  probability  to  the 
spontaneous  transition  probability  is  propor- 
tional to  the  square  of  the  applied  electric 
field.   The  experimental  results  indicate  that 
the  transition  can  be  stiaulated  at  any  ortho- 
hydrogen  concentration.   The  results  point  to  a 
conclusion  that  at  high  concentrations   ' l ■ T 
the  transition  rate  is  much  higher  than  at  lower 
concentrations.  :,.cr).   I„  fact,  at  concentra- 
tions of  Loi.     the  concentration  drops  to  t3?  in 
e.,:  ainutes.  whereas  at  4C.2i.  the  concentra- 
tion drops  to  38.31  in  123  ainutes.   It  seeas 
therefore,  that  at  the  higher 
energy  becoaes  available 


concentration  the 
lore  rapidly.  (Author] 


AO-415  463     Dlv.   25 
(TISTP/JP)  OTS  price  $4. 60 

Stevens  Inst,  of  Tech..  Hoboken.  N   J 
S^i^tri"^'^'-  '^'CITATIONS  AND  TURBULENCe' IN  LIQUID 

Final  rept.  for  1962, 

by  Laurence  Mead.   1962.  39p. 

Grant  AFOSR62  125 

AFOSH  4877  Unclassified  report 

Descriptors:   ("Sapereonduct i vi ty.  Heliua) 
I'Heliua.  Superconductivity).  ('Liquefied 
«»ses.  r:xcitation).  Rotation.  Turbulence 
Quantum  aechanics.  Operators  ^ Mat heaa t i c i ) . 
Annihilation  reactions.  Perturbation  theory 
Excitation.  Vortices.  Density.  Cryogenics. 

The  density  of  state,  function  has  been  calcu- 

ated  fro.  specific  heat  aeasureaents  around 
the  superfluid  transition  teaperature  of  liquid 
helium  He^.   It  exhibits  poles  and  branch  points 
JlmoIIrr?"  -'i'Pl"  of  "  ti»-»  me  transition 
so!-?!  ?'*•   ^'"  '"P^fJ-i**  transition  exhibits 
Lrrilf?   '".':  '".r""  *''"  *"•  B-'deen-Coop.r- 
fSllJf      '?*'  lac-Uhlenbeck  phase  transition 
iBeories,   .Ai^thor) 
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26.    PRODUCTION  AND 

MANAGEMENT 


\D-4U    302  Div.       26,    1 

(TISTVCtC)    OTS    price   133.50 

Foreign    Tech.    Div..     \i r    Force    Systems   Comma 
Nri  ght-Pat  t  ersnn     \i  r    Force    llase      Ohio. 
ORGANIZATION    AM)    PLANNING   OF     \N    AIRCRAFT   CON 
STRICTION    hlVTKRPRISE    'Organi  z;,t  si  y  i    i    l-lanirM- 
vaniye   Saao 1 et os t roi t el • noyo    Irerinr i vnt i va J 
by    V.     I.    Tikhomirov.       lot,^,    e2?p. 
FTl)   Rept.     no.    F    TS    ^503   V 

Inclnssified    report 

Trans,     froa    State    Publishing   House    for    the 
Defense    Industry,    pp.    1-611,    1t;7. 

Descriptors!      (-Urcrafi    industry,    Handboo 
Labor,    Manufacturing    methods.    Management 
engineering.    Personnel    management,    Industr    hi 
plants.    Industrial    production.    Industria> 
relations.  ^ 


PRdpUCTION  AND  MANAGEMENT  -  Division  26 
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AD-.CU   561 
T1STE/CAM> 


Oiv.      26 
OTS  price   $2.60 


Naval    Prepellant     Plant.     Indian    Head      Md 
DESIGN    OF    12-I\rH    tXTRlSION    PRESS 
by    H.    C.    Foust.       27    June    t3,    21p,' 
NavMeps    Rept.    e<t51}    TR133 

I'nclassi  f  ied    report 

Descriptors:       '-Presses      Ma.hlnery         Extru- 
llon,.     Solid    rocket    propel  1  an t s .   .Process i ng . 
Design.    Mechanical    drawings.     Specifications, 

Based    on    design    studies    for    a    high-energy    pro 
pellnnt     extrusion    press    engineering    drawings 
•nd    sperifications    are    presented.       This    desig. 
incorporates    positive    ram    head-to-basket     alig 
■ent     and    safety    features    which    will    minimize 
not     eliminate,     the    possibility    of    an    explosior 
•nd    subsequent    major    damage.         Author 


*D-«.U    63 


D--.U    o3'  Div.       2 

TISTP/FiiM)    OTS    price 


ic.    15 
«2.30 


Minnesota   U. .    Mi nnenpol i s. 

SIRV    ILLANCl.    PROHL..MSJ       A    BR^AKDOKN    MOD.  L 

by    Jagdish    K.    Palel.    Aug    cj,    2Cp.    Techalcal 

rept.  no.  28 

Contract  Nonr7T :  }1.  Proj.  \R  .;2  '"  ? 

Inclnssified  report 

Uescriptors:   (-Stochastic  processes.  Mathe- 
aatical models;,  v-'Manuf.icturina  methods 
Production).   -Quality  control.  Statistical 
analysis,.  Machines.  Maintenance.  Relial.ili 
«achin.  shop  practice.  Statistical  distribu 
tions.  Real  variables.  Sampling 
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of 


a 
d.   The 
bed  by 

x(t). 
The 
slant 
reak 
tale 
x(t}  = 
( x  I  is 

X 

of  the 

roduc- 
thal  the 
that  the 
repa  i  r 
The 
ns 
hat 


AD-4U  71)     Oiv.   26. 
(TISTM/AMS)  OTS  price  |t 


17 

to 


Foreign  Tech.  D.v.,  Air  Force  Systems  Comnrand 

■right-Patterson  Air  Force  Base   Ohio 

ELECTRODES  AND  FLUXES  FOR  ARC  MELDINg' 

by  N.  B.  Fishbeyn.   2i  May  t  '      f 5n 

FTD  TTt2  1522  Unclassified  report 

Trans,  from  Gosudars t vennoye  Nauc hno-Tekhn i- 
cheskoye  Izdatel'stvo  Mas h inos t ro i le I • no v 
Liieratury,  no.  >,  pp.  l-<.2,  1 9t  i  . 

Descriptors:   CHelding  rods.  Arc  welding^. 
^  Melding  fluxes.  Arc  welding,.  C-Arc  welding 
Materials/.  Coatings.  Manufacturing  methods 
Ceramic  materials.  Melding,  Metals.  Steel 
Stainless  steel.  Iron.  Castings.  Allovs   Cop- 
per. Copper  alloys.  Aluminum.  Aluainua  alloys 


AD-iU  725     Div.   26.  15 
(TISTP/JP)  OTS  price  |6.6C 


and  Accounts.  \nvy  Dept. 


Bureau  of  Supplies 

Washington.  D   C. 

TH;:  NATURh:  OF  RANDOM  D.  MA\D 

July  61 .  Iv. 

Contract  No«r290^0C 

I'nc  1  ass  i  f  i  .'d  report 

Descriptors:   (*Arm.-d  forces  supplies 
Scheduling,.  (-Logistics.  Mathematical  models), 
v-Naval  procurement.  Costs).  (-Scheduling. 
Mathematical  models).  Statistical  distribu- 
tions. Integral  transforms.  Probability 
Operations  research. 
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AD-AU  774      Biv.   26 
(TISTM/AM)  OTS  price  16.60 

SyittB  Oevelopaeat  Corp.,  Saata  Hoaica.  Calif. 
BUSINESS  MANAGEMENT  GAME.  PAHT  HI:   INSTBUCTIONS 
F08  THE  USE  AND  NUOIFICATION  OF  PROCHAM  UMPIRE, 
by  Saadra  Petersoa.  20  May  63,  o-^p.  Hept.  no. 
TM1088  002  00 

Uaclaasif iad  report 

Oeaeriptorsi   ("Manageaent  eagineeriag, 
Prograaaing  (C oaputers) } ,  Prograaaing  langu- 
ages. Personnel  aanageaeat,  Gaae  theory, 
Maaaf actur ing  aethods. 
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AO-^U  775 
(TISTM/AM) 
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Oi  V. 
price 


26 
18.60 


Systea  Oevelopaent  Corp.,  Santa  Monica,  Calif. 

BUSINESS  MANAGEMENT  GAME.  PAHT  II  INSTRUCTIONS 

FOR  UMPIRES. 

by  Sandra  Peterson  and  A.  C. 

95p.  Rept.  no.  TM1088  001  00 


Martin.  15  May  63, 


Unclassified  report 

Oescriptorsi   ("Hanageaeat  engineering, 
Prograaaing  (C oaputers > ) ,  Costs,  Personnel 
aanageaent,  Gaae  theory. 

This  docuaent  describes  in  detail  the  operations 
to  be  perforaed  by  the  uapires  in  the  play  of 
the  aanageaent  gaae  described  in  TM-1 088/000/00. 
Although  the  uapiring  instructions  have  been 
soaetrhat  aodified.  the  gaae  is  based  on  the  And- 
linger-Green  gaae  as  described  by  G.  R.  Andlinger 
ia  the  Harvard  Business  Review  for  March  and 
April,  1958.  (Author) 


(TISTM/ODN) 


Div.   26,  10,  20, 
OTS  price  tt^^OO 


Aerojet-General  Nucleonics,  San  Raaon,  Calif 

HYDRAZINE  PROCESS  DEVELOPMENT. 

Interia  technical  engineering  repi. 

by  J.  C.  Whipple,  L.  G.  Carpeaier, 

R.  L.  Pearson  and  F.  R.  Staaderfer. 

UOp.  Rept.  ao.  AN1013 

Contract  AF33  600  ^2996 

ASD  TR7  8^9A(,X)  Unclassified 


.  May-July  63, 
R.  I.  Miller, 
July  63, 


report 

Descriptors!   (•Cheaical  industry.  Processing), 
('Hydrazine,  Production),  ("Liquid  rocket  pro- 
pellaats.  Hydrazine).  Organic  nitrogen  coa- 
pounds.  Fission  product  activity.  Tracer  stu- 
dies, Aaaonia,  Cheaical  analysis,  Decontaaina- 
tion,  Decoapos i t ion.  Manufacturing  Methods.  Ra- 
diation cheaistry.  Nuclear  engineering,  Saa- 


pliag,  lastraaeatatioa.  Nuclear  reactors. 
Operations  research,  Hanageaeat  engineering. 
Scheduling,  Distillation.  Gases.  ladustrial 
production.  Industrial  plants.  Industrial 
equipnent.  Test  equipaent,  Puaps,  Fluid  flow, 
Fuel  injectors,  Experiaental  data.  Iodine. 


This  is  the  ninth  lateria  Technical  Engineering 
Report,  on  the  Hydrazine  Process  Developaent 
Prograa.  which  is  the  second  phase  of  a  four- 
phase  prograa  leading  to  the  production  of 
hydrazine  by  f i ss iocheai st ry .   The  priaary  goal 
of  the  current  prograa  is  to  develop,  design, 
construct,  and  operate  a  continuous  in-reactor 
loop,  with  the  associated  fuel  handling  and  pro- 
duct purification  sections.   Direct  support  work 
aecessary  for  the  developaent  of  the  loop  and  its 
coaponents  included  studies  in  decont ani nat ion, 
purification,  fuel  cycle,  aaterials,  cheaical 
analysis,  energy  deposition,  and  reactor  physics. 
Secondary  support  to  the  prograa  includes 
capsule  yield  studies,  basic  studies  of  ion  and 
free  radical  yield,  and  new  product  investiga- 
tion.  The  results  of  these  tasks  will  be  coor- 
dinated to  provide  prelininary  design  and  cost 
estiaates  for  a  self-critical  pilot  plant  and 
prototype  production  plant.   Progress  in  each  of 
the  six  aajor  areas  of  the  Hydrazine  Prograa  is 
discussed  fullv  in  this  report.   (Author) 


AD-^15  122 
(TISTM/AMS) 


Div.   26.  25 
OTS  price  |19.75 


Foreign  Tech.  Div..  Air  Force  Systeas  Coaaand, 

Wright-Patterson  Air  Force  Base,  Ohio 

ENERGY  PROPERTIES  OF  THE  ELECTRIC  WELDING  ARC 

(Energeticheskiye  Svoystva  Elek t richeskoy 

Svarocynoy  Dugi) , 

by  G.  M.  Tikhodeyev.   fc  Aug  63,  3C2p, 

FTD  TT62  1818         "  Unclassified  report 

Traas.  froa  Izdaiel'stvo  Akadeaii  Nauk  SSSR  Mos- 
kva,  pp.  1-254.  19«1.  Leningrad. 

Descriptors:   (•Electric  arcs.  Welding; . 
(•Welding,  Electric  arcs).  Magnetic  fields, 
Arc  welding.  Theory,  Econoaics,  Equations, 
Energy,  Theraal  conductivity.  Electrical 
conductance,  Teaperature,  Distribution, 
Scientific  research.  Control. 
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graph  contains  the  results  of  the  broad 
tal  research  -  work  of  the  author  in 

of  the  electric  arc  as  applied  in 
echniques.   Nunerous  statistical  prop- 
arc  discharges  are  cited,  in  a  nuaber 
CO,  and  a  theory  of  approxiaa t i on  is 
lowing  for  the  coaputation  of  these 
s.   The  influence  of  aagnetic  fields  on 
ischarge  is  analyzed.   Ways  are  increas- 
conoay  of  the  welding  arc.   The  author's 
ns  are  of  interest  not  only  for  welding, 
for  other  applications  of  the  arc  -  in 
techniques,  el ect rot herai c s ,  for  the 

electrical  apparatus.   The  book  is 
for  engineers,  scientific  workers,  post- 

and  students  interested  in  the  tech- 
licaiion  of  the  arc  discharge.   (Author) 


AD-i;i5  212 
(TISTM/BRW; 


Div.   26,  17,  22 
OTS  price  |1  1.50 


Cadillac  Motor  Car  Co.,  Cleveland 
REPORT  ON  WELD  FEASIBILITY  STUDIES 


Ohio. 
WELDED 


HEAT 


TREATABLE  ALUMINUM  ALLOYS  FOR  THE  GENERAL 

SHERIDAN  TEST  RIG  (PROGECT  HAAS). 

Fina 1    rept . , 

by   J.    Hassler.    1    Aug   63,    69p.    Production 

Engineering    rept.    no.    1^0 

Contract    DA33   C190RD3349 

Unclassified    report 

Descriptors:       CWelding.    Feasibility    studi 
(•Aluainua  alloys.    Araor   plate/.    ("Araor 
pJate.    Welding,.    Theraal    Joining,    Welds 
Metal    joints.    Configuration.    Heat    ireataen* 
Hardness,    Mechanical    properties. 


AD-415    399  Div.      26.    U 

(TISTM/REB)    OTS   price   $3.60 

Georgia    Inst,    of   Tech.    Engineering    Experiaent 

Station,    Atlanta. 

CERAMIC    SYSTEMS    FOR    MISSILE    STRUCTURAL 

APPLICATIONS. 

Quarterly   rept.    no. 

31  July  63.  35p. 

Contract  NOw63  0H3d 

Unclassified  report 

Descriptors:   ("Ceraaic  aaterials.  Flame 
spraying;.  ("Coaposite  aaterials.  Manufac- 
turing aethods).  ("Manufacturing  aethods 
Fibers).  ("Flaae  spraying.  Ceraaic  aaterial 
Hadoaes.  Silicon  coapounds.  Dioxides.  Wood 
AluMinuB  coapounds.  Oxides,  Torches.  Oxygen 
Casting.  Additives,  Clay.  Hypersonic  flight 
Structural  shells.  " 


'M) 


3.  1  Mny-31  July  63. 


'I. 


Techniques  for  flaae  glazing  (surface  aelting 
Jlip-cast  fused  silica  were  successfully  de- 
teloped  using  an  oxyacetylene  flaae.   A  high 
«ree  of  paraaeter  flexibility  was  obtained  wi4| 
this  flaae.   Requireaents  for  producing  stron 
dense  ceraaic-wood  fiber  felts  using  modified 
paper  making  ♦echniques  were  deterained  on  1: 
^  wood  fiber,  alumina  clay  coaposi t ions.   HigH 
dispersed  and/or  fibriUose  fibers,  a  solid  co 
tents  no  greater  than  2  wt.-I  and  a  flocculati 
system  were  found  nec«ssary.   Indications  were 
that  type  of  clay  used  affected  drain  time  but 
kad  little  effect  on  green  density  of  felts 
Strong  alumina-clay  compacts  of  :o  to  bO  Ib/cu 
fired  density  were  obtained.   Linear  shrinkage 
•as  n  to  ^2%   however,  this  should  decrease  wi 
decreasing  clay  content.  (Author) 
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27.    PROPULSION  SYSTEMS 


A0-4U  412  Div.      27 

TISTA/FRL)      OTS   price   $9.10 

Fluidyne    Engineering    Corp..    Minneapolis,    »iaB. 

lESULTS    OF    RAMJET    FACILITY    MODEL    TESTS    AT 

lACH   7. 

by  James    L.    Grunnet.    Aug   b3.    93p. 

Contract    AF40    600   946,    Task    695101 

AEDC    TDRti3    173 

Unclassified  report 

Descriptors:   ("Ramjet  engines.  Hypersonic 
wind  tunnels).  Exhaust  diffusers.  Test  facili 
ties.  Ramjet  inlets.  Temperature.  Friction, 
Pressure.  Performance  (.Engineering].  Boundary 
layer.  Configuration.  Schlieren  photography. 
Reynolds  nuaber. 
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PROPULSION  SYSTEMS  -  Division  27 


A  test 
t  es 


est  program  was  conducted  to  provide  ramjet 
t  facility  bypass  flow  second  throat  diffuser 
pressure  recovery  data  at  a  nominal  nozzle  exit 
Mach  number  of  7.0.   During  the  tests  a  study 
was  made  of  the  effects  of  stagnation  tempera- 
ture  Reynolds  number,  ramjet  inlet  to  facility 
nozz  e  exit  area  ratio,  and  other  geometric  va- 
riables.  Two  facility  models  were  tested,  the 
earlier  Phase  I  model  having  a  cowl  lip  angle 

IL    ISir^'    71'"  !  ^'""  ""^'^    "f  ^0  degrees, 
and  the  Phase  II  model  having  a  lip  and  flare 

angle  of  U  degrees.   Prior  to  the  tests  it  was 
hoped  that  it  would  be  possible  to  attain  by- 
pass diffuser  pressure  recoveries  approaching 
the  pressure  recovery  across  a  normal  shock  at 
the  nozzle  exit  Mach  number.   The  best  perform- 
ance, which  was  obtained  with  the  Phase  II 
■odel   gave  a  pressure  recovery  corresponding  to 
6.*  of  normal  shock  recovery.   A  significant 
influence  of  cowl  flare  angle  was  noted  since 
the  maximum  recovery  obtained  with  the  Phase  I 
■odel  was  37%   of  normal  shock  recovery 
(Author)  '■ 


AD-414  445      Div.   27.  12 
(TISTP/AW)  OTS  price  $4.60 

Rocketdyne.  Canoga  Park.  Calif. 

RETENTION  OF  RADIATION  BOOTS  FOR  THE  ATLAS  MA-^ 

PROPULSION  SYSTEM. 

15  Aug  63.  37p.  Rept.  no.  R5297 

Contract  AF04  695  306 

Unclassified  report 

Descriptors:   ('Booster  motors.  Guided  missiles 
(Surface  to  surface;).  Sustainer  motors.  Launch 
vehicles  (Aerospace),  Rocket  motors  (Liquid 
propellant).  Exhaust  flames.  Flame  deflectors 
Rings. 

The  prograa  consisted  of  designing,  fabricating 
and  verifying  hardware  required  to  iaprove  the  ' 
radiation  boot  retention  on  the  MA--  booster, 
the  standard  D-series  sustainer  and  the  standard 
launch  vehicle  (SLV-3;  sustainer.   The  booster 
program  consisted  of  verifyin.,  the  adaptability 
and  suitability  of  utilizing  the  segmented  chan- 
nels used  on  the  MA-3  booster  engines  as  proposed 
by  engineering  change  proposal  (ECP)  MAJ--45. 
The  standard  D-series  sustiiner  program  con-* 
sisted  of  designing,  fabricating,  and  verifying 
hardware  to  u)  increase  the  height  and  quantity 
of  radiation  boot  retention  clips  and  (2)  lower 
the  profile  of  the  four  drain  lines  to  minimize 
the  gap  between  the  boot  and  the  aspirator. 
The  SLV-3  program  consisted  of  studies  to  mini- 
mize the-gap  between  the  radiation  boot  and  the 
aspirator  caused  hy  the  addition  of  the  one-inch 

rrD*-.'"*"  ^*"*  ''*'**'*  ^"  ^"^  ^LV-'  sustainer  by 
ttP  MA5-oi,  The  pulse  criteria  has  been  estab- 
lished at  2.5  psi.  (Author) 


AD-414  550      Div.   27 
(TISTA/FRL)  OTS  price  $5.60 

Office  of  Research  Adaini stration .  U.  of 

Michigan,  Ann  Arbor. 

THE  FEASIBILITY  OF  A  ROTATING  DETONATION  WAVE 

ROCKET  MOTOR. 

Quarterly  progress  rept.  no.  1,  1  June- 

31  Aug  62. 

by  J.  A.  Nicholls.  R.  E 

M.  Sichel  and  E.  Kurath 

Contract  AF04  611  8503. 


CuUen,  G.  L.  Cosens. 
*ug  62.  45p.  05179  IP 
Proj.  05179 
Unclassified  report 


Descriptors:   ("Rocket  motors  (Liquid  propel- 
lant). Rocket  research  ,  Feasibility  studies. 
Detonations,  Shock  wave.  Theory,  Experimental 
data.  Combustion,  Deflagration,  Heat  transfer, 
Test  equipment.  Rotation. 
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Division  28  -  PSYCHOLOGY  AND  HUMAN  ENGINEERING 


U.     of 


C.    AdamsoN, 
Dec    62.    58p. 


AO-^U    551  Uiv.       27 

(TISTA/FBL;    OTS    price   18.10 

Office   of   Research   Adainistrat ioa , 

Michigan.    Ann    Arbor. 

THt    FEASIBILITY   OF   A    ROTATING   DETONATION    WAVE 

ROCKET    MOTOR. 

Qaanerly    progres*    rept.    no.    2.     1    Sep-3C    No»    62 

by   J.    A      Nicholls.    R.    E.    Cullen.    T 

G      L.    C     -••■1   and    M.    Sichel. 

05179   2P 

Contract  AFO^  611  8503.  ORA  Proj.  05179 

Unclassified  report 

Descriptors:   ('Rocket  motors  (Liquid 
propellant).  Feasibility  studies}.  Detonations 
Shock  waves.  Hydrogen.  Oxygen.  Scattering. 
Velocity.  Rotation.  Heat  transfer.  Energy 
Thrust.  Temperature.  Pressure,  Liquid  rocket 
propellants.  Drops.  Theory. 

The  rotating  detonation  wave  engine  feasibility 
prograa  i,  reported.   The  theoretical  studies 
included  the  study  of  the  structure  of  a 
detonation  wave  through  a  two-phase  nedium  has 
continued  eaphasizing  the  droplet  shattering 
■echanis-.   Utilizing  a  theoretical  relation 
for  a  shear-type  breakup  developed  by  Dodd   it 
IS  concluded  that  the  distance  predicted  for 
droplet  breakup  behind  the  strong  nor.al  shock 
wave  associated  with  an  H2-02  detonation  can 
be  «uch  saaller  than  experimentally  observed 
d  stances  between  the  shock  ajid  the  zone  of 
significant  chemical  reaction.   It  is  concluded 
therefore  that  the  droplet  shattering  effect 
occurring  behind  the  shock  wave  can  be  of  ex- 
treme importance  i„  substaininy  a  C hapman- Jouguet 
detonation  in  dilute  sprays.   Also  reported  Is 
the  study  of  the  heat  transfer  to  the  wall  of 
a  rotating  detonation  wave  engine.   And  the 
•tudy  of  an  analytical  model  for  the  gas  dynamics 
associated  with  the  rotating  detonation  wave 
engine.  (Author) 


AD-iiU  585      Div.   27 
(TlSTM/tJH-  OTS  price  $3    60 


Aerojet-General  torp. 

MEAPUN  SYSTEM  1C7A-2. 

PROGRAM. 

Monthly  progress  rept 

31  July  63.  1v.   Kept 

Contract  AFO^  6/4  212 


Sacramento.  Calif. 
PRODUrT  ENGINEERING 

no.  2,  1-31  July  63 
no.  212/SA3  2  2M2 

Uaclisslfied  report 


Descriptors:   ('Thermal  insulation.  Rocket 
motors  (Liquid  rocket  propellant;'.  (•fombus- 
tion  chamber  liners.  Rocket  motors  fUquid 
rocket  propellant  '.  ('Rocket  motor  nozzles. 
Socket  motors  'iLiquid  rocket  propellant   . 
(•Rocket  motors  (Liquid  rocket  propellant,. 
Thermal  insulation  .  ('looling.  Rocket  motors 
.Liquid  rocket  propellant  ;  .  Metal  coatinys. 
Zirconium  compounds.  Oxides.  Combustion. 
Stability,  (ombustion  chambers.  Fuel  injectors, 
Ablation.  Regenerative  cooling  (Rockets  . 

Contents:   Coated  meiajlic  thrust  chambers;  Ex- 
pandable nozzles;  (ombustion  instability  scaling 
concepts;  and  Ablative  thrust  chambers 


AD-i15  22-^ 
(TISTA/VGM. 


Div.  z:,    33.  ig,  22 
OTS  price  |2.6C 


Frankford  Arsenal .  Philadelphia 
PROPELLANT  ACTCATEU  DEVICE  (PAD,' 


Pa 

ASSISTED 


OF  CARGO. 


PARACHUTE  SYSTEM  FOR  AERIAL  DELIVERY 

Technical  summary  rept.. 

by  C.  J.  Litz,  Jr.  March  63.  117p. 

DA  ProJ.  502  06  0C1 

FA  rept.  R1671 

Cnclassified  report 

Original  contains  color  plates:  All  DDC 
reproductions  will  be  in  black  and  white 
Original  may  be  seen  in  DDC  Hq. 

Descriptorit   ('Airdrop  operations.  Retro 
rockets  .  ('Cargo.  Air  transportation  . 
Parachute  descents.  Solft  landings.  Feasibil- 
ity studies.  Impact.  Shock. 

The  feasibility  of  using  existing  propellant 
actuated  device  (PAD,  type  rockets  and  other 
appurtenances,  such  as  ground  sensor  and  safe 
arming  systems  was  investigated  to  reduce  the 
ground  contact  velocity  of  air-delivered  carg< 
Specifically  considered  were  cargo  loads  in  il 
range  of  20C0  to  35.0Cl  lb  which  were  decelerated 
by  parachute  to  a  velocity  of  40  to  fco  fps;  then 
by  the  use  of  PAD  type  ret rorocketi .  the  velocity 
was  to  be  further  reduced  to  25  fps  Just  prior 
to  ground  contact.   Results  of  the  study  in- 
dicated that  an  aerial  recoevery  system  consist- 
ing of  parachutes  nnd  PAD  type  retrorockets  can 
provide  a  reduction  of  approximately  6C  percent 
in  weight  and  volume  and,  also,  provide  a  saving 
in  cost  when  compared  to  the  all-parachute  re- 
covery system.   .Author, 
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Curtiss-N right  Corp. 


"right  Aeronautical  Div 

Wood-Ridge.  N.  J. 

DESIGN.    DEVELOPMENT,    AND    FABniCATION   Or    Ul  TI!A- 

HIGH    STRENGTH    SOLID    PIIOPtl.LANT    ROCKET    MOTOP 

CASEi. 

Quarterly  progress  rept.  no.  1,  2   May-^   Aug  • 

by  Carmine  J.  Buo.  3'  Aug  O,  3p. 

Conir.ict  Ar  .;  61I  90^.4 

Unclassified  report 

Descriptors:   J^Rocket  cases.  Rocket  motors 
(Solid  propellant:;.  Mechanical  properties 
Forgery,  Design,  Processing. 

Efforts  concern  the  design,  development,  and 
fabrication  of  ultrahigh  strength  solid  propel- 
lant rocket  notor  cas.s.   Th.-  initial  design  worl. 
for  the  centerbody,  skirts,  forward  nnd  nfi  doncs 
and  the  b.isic  case  was  conpletfd.   The  necessnrv 
tool  de.'Jtgn  and  procurenent  is  underwav  and  nil' 
tooling  will  be  avail.il.le  prior  to  itsne.-d  in 
the  fabrication  cycle.   This  includes  the  tooling 
before  and  after  heat  tre.ii.   All  of  the  inspec- 
tion check  sheets  are  being  |.re,iared  in  accord- 
ance with  the  Program  Planning  nnd  Status  Chart 
and  will  he  available  prior  to  the  conpletion  of 
any  raachinr-  upcrn  t  i  nn-;  .    'Author 


28.    PSYCHOLOGY  AND  HUMAN 
ENGINEERING 


AD-..U  103 
(TISTB/AAH 


Div    .,5 
OTS  pr ice  ^ ■ 


Human  Eny 1 neer ing  Lab..  Aberdeen  Proving 

Ground.    Mil. 

STUDIES   0\    THE    PERI  IPTIAL    TIIKLSHOLD    FOR    MOTION. 


100 


II:       EFFECTS 

VELOCITY. 

by  Charles   Fried. 

HEL  Tai8   62 


PSYCIK>IX)CJY  AND  HUMAN  ENGINKERING  -  Division  28 


OF  INDUCED  MOTION  ON  THRESHOLD 


Oct  62.  13p. 

Unclassified 


report 


ollu  ''(Vm'\  CV'locity.  Thresholds  (Phys 
D^jiitlL  P  "":  y'«'*»y).  Human  englnee. 
syJtell     •'"y^i^logy.  Psychology.  Displ.^ 


A  proposed  method  for  reducing  threshold  fori 
perceived  motion,  by  adding  the  force  of  \l 
movement  to  true  movement,  was  explored.   I 
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AD-,4U  229 
(TISTB/MA) 


Div.   28 
OTS  price  11.10 


Texas  Christian  U. .  Fort  Worth. 

JiJ^s-jjuorvA^irSci'  ''"*''°~  ""'^"  ''''"^^ 

Quarterly  status  rept, 

1  July  63.  4p. 
Contract  Noar  3436  00 

Unclassified  report 


Descriptors,   ("Behavior.  E.viroamental  te 
Stimulation.  Group  dynamics.  Decision  .akin 
r sycho logy. 


SI 


Naval  Air 


AD-^U  582     Div.   28 
TISTB/AAR)  OTS  price  «3,60 

Aviation  Medical  Acceleration  Lab 

Development  Center,  Johnsville,,  pi 

THE  SUCCESSIVE  DIFFERENTIATION  OF  ALEVER  DIS. 

PLACEMENT  RESPONSE,  '^ 

by  Robert  M.  Herrick.  2^   July  63   2^d 

NADC  AMAL  MA6307  11     U»clas,ifi;d  report 

Descriptors!   ('Performance  tests.  Rats) 
Distribution,  Displacement  reactions,  Selec- 
tion. Laboratory  equipment,  Analysis. 
Psychology. 
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A  aethod  for  scaling  saall  group  tasks  is 
described,  patterned  after  the  Thurstone 
Chave  attitude  scaling  techniques.  Ten  si 
sions  of  group  tasks  were  tentatively  ident 
and  104  group  tasks  were  scaled  on  each  of 
10  diaensiotts.  Liaited  evidence  suggests  t 
the  obtained  scale  values  are  reasonably  re 
liable  and  valid.  Two  factor  analyses  were 
coapleted  to  deteraine  the  degree  of  indep 
aaong  the  a  priori  task  diaensions.  On  the 
basis  of  the  results  of  these  analyses  and 
certain  theoretical  grounds,  six  task  diaen 
were  retained  froa  the  original  set  and  des 
■ore  fully.  These  diaensions  are  labelled 
follows:  Difficulty,  Cooperation  requirea 
Solution  ault ipl ic ity,  Int el  lec t ua I -aan ipu  1 
requireaentf.  Intrinsic  interest,  and  Popul 
familiarity.  Soae  of  the  possible  applicat 
of  the  aethod  are  outlined  and  soae  suggest 
for  improving  the  scaling  procedure  are  lis 
(Author) 
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The  present  investigations  were  undertaken  to 
study  the  nature  of  depredation  in  higher  mental 
functioning  which  night  be  produced  by  exposure 
of  aan  to  transverse  G.   A  running  matching 
aeaory  (RMM)  task  was  selected  to  study  the 
higher  aental  functioning.   This  task  involved 
sequential  coaparlsons  of  same  or  different  for  a 
present  syabol  with  a  symbol  occurring  at  a  fixed 
interval  (l-back.  2-back,  3-hack,  etc.)  before 
the  viewed  symbol.   The  first  experiaent  on  the 
centrifuge  included  2-back.  3-back  and  4-b8ck 
RMM  conditions  with  a  ^-sec  interval  to  perform 
the  aeaory  match.   All  runs  were  at  "^   G,  and 
all  series  were  50  symbols  In  length.   Each  sub- 
ject had  5  consecutive  series  consisting  of  a 
pre-test  static  series,  three  consecutive  dynamic 
series,  and  a  post-test  static  series.   There 
were  7  Ss  per  condition.   Results  showed  task 
iaproveaent  froa  pre-  to  post-test  over  the 
course  of  the  dynamic  runs.   However,  means 
(per  cent  correct)  for  all  series  were  lower 
than  for  control  groups  performing  five  consecu- 
tive static  series  away  froa  the  centrifuge 
setting.   (Author) 
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systea.  Physiology,  Prisutes. 

Atropine,  in  doses  with  little  or  no  effect  on 
the  EEG  arousal,  impaired  the  acquisition  of  CR 
in  the  naive  monkey  and  caused  a  decreased 
generalization  of  the  responses  to  the  negative 
stiaulus  in  well  trained  animals.   In  doses  suf- 
ficient to  block  the  EEG  arousal,  atropine  also 
caused  a  disappearance  of  the  CR.   In  these 
aniaals  both  the  EEG  arousal  and  the  conditioned 
responses  could  be  restored  by  administering 
eserine.   A  dissociation  between  EEG  and  con- 
ditioned responses  could  be  found  in  the  monkey 
only  when  amphetamine  was  given  in  animals  pre- 
viously treated  with  atropine.   A  slight  pupil- 
lary constriction  was  found  to  occur  during  the 
first  part  of  the  conditioned  trial.   The  facili- 
tation of  the  visual  cortical  responses  observed 
during  conditioning  was  found  to  occur  during 
both  the  pupillary  constriction  and  the  first 
part  of  the  following  period  of  pupillary 
dilatation.   Therefore,  the  modifications  of  the 
cortical  responses  to  flashes  are  not  related  to 
changes  of  amplitude  of  the  pupils.   This  fact 
is  further  confirmed  by  the  results  of  experi- 
ments in  which  the  pupils  were  dilated  by  tropi- 
cal application  of  atropine.   (Author) 
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(•Psychology,  Scientific  research,  Probabil- 
ity, Heaory. 

The  statement  of  research  work  r^-ad  in  part  as 
follows!   (a   Probability  feedback  in  sequential 
decision  aaking  will  be  studied  by  deteraining 
courses  of  action  whose  probabilities  of  success 
will  be  well-defined  functions  of  the  subject's 
previous  choices.   Independent  variables  used  in 
the  study  will  include  (1   natare  of  the  depen- 
dency of  probability  of  reward  en  previous 
choices,  (?.)     nuaber  and  degress  of  dependence  or 
iadepeadence  of  the  courses  of  action  available 
and  (37  aaount  and  kind  of  inforaation  available 
to  the  subject,  (b)  Probability  tracking  will  be 
studied  by  deteraining  courses  of  action  whose 
probabilities  of  success  vary  according  to  soae 
well-defined  function  of  the  nuaber  of  elapsed 
trials.   Independent  variables  shall  include  the 
fora  and  the  continuity  or  discontinuity  of  the 
forcing  function  which  generates  the  change  in 
probabilities,  (c   The  psyc hophy s ics  of  probabil- 

I  t  tf      Mill      Ka      mtiiAlmA     k  w      M^t^^^imtm^      •  k  <.      m  .  .,  •  k «  _ 
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iijiiifcivTj.      vc.      inc    psjcnopnysics     oi     pronai 
will    be    Studied    by    deteraining    the    psvcho- 


physical    properties,     in    particular    the    s ise   of 
Just    noticeable    difference,    sf    sequential    and 
siaultaneous    displays    of    probabilities,     'd      Con- 
current   with    a,     b,    and    c,    theoretical    work    on 
general    derision   asking    will    be   done    including 
updating    of    existing    literature    survys    and    making 
an    atteapt    to    relate    concepts    useful     in    r-xplaining 
decisions    to    concepts    useful     (n    other    areas    of 
experlaental    psychology.       (Anther) 


AD-415    334 
(TISTB/AAR 


Dlv.       28 
OTS    price   $4.60 


Colorado    I..    Boulder. 

COGNITIVE    DETERMINANTS    OF    ROLE    PLAYING, 


by  0.  J. 
Cont  ra  c  t 


Ha  rvey . 
NonrlU? 


07 


44p.  Tech.  rept.  n( 
Uaclassified  report 


Descriptors:   . "Psycho  logy .  Scientific 
research,.  Public  opinion,  Perforaaace  tests, 
Tolerances  (Physiology  . 


AD-ii15  335 
; TISTB/AAR, 


Div.   28 
OTS  price  {2.60 


Miaai  U .  .  Cora  1  Gables.  Fla. 

THE  INCENTIVE  VALL'i:  OF  S0(  lAL  APPROVAL  AND     1 

BEHAVIOH  IN  SMALL  (iHOL'PS. 

by  Michael  B.  Lupfer  and  John  N.  McOavid.      \ 

Apr  63,  ICp.  Technical  rept.  no.  A  "* 

Contract  Noar84C  22 

I'aclassi  f  led  report 

Descriptors:   ('Sociology.  Acceptability;. 
(•Behavior,  Aaalysis).  Soc ioaetr ics ,  Psycho- 
logy. Motivation,  Group  dynaaics. 
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approval-seeking  aotivation  and 
terns  of  behavior  in  saa 1 1  group 
the  iacentiv  value  of  interpers 
and  disapproval  for  an  individua 
with  observations  of  behavior  in 
cussion  groups.  The  SRS  (McOavi 
used  to  assess  approval  needs,  a 
adapted  froa  Bales'  Interaction 
(1950/  was  eaployed  in  categoriz 
behavior  as  (A,  positive  social- 
(B)  iaforaa t ion-gi V ing .  (C)  info 
or  (D;  negative  soc ia  1-eao t i ona 1 
seeking  aotivation  was  found  to 
either  category  of  soc ia 1-eaot io 
function;  behavior,  but  was  corr 
lively  with  inforaation-giving.  a 
with  i nforaa t ion-seek i ng  for  fea 
for  aales.  For  feaales.  approve 
tion  was  correlated  negatively  w 
tendency  to  be  active  and  direct 
to  passive  and  subaissive.  in  ta 
activity.   ( Authory 
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AD-415  342     Div.   28 
(Tl STB/MA/  OTS  price  |1 . 


10 


School  of  Aerospace  Medicine,  Brooks  Air  Force 

Base.  Tex. 

SHORT-TERM  TREATMENT  OF  LEARNING  DIFFICULTY  IN 

A  CHILD. 

by  Mark  A.  Nessel.   July  63.  4p. 

SAM  B  Review  5  63       Unclassified  report 

Descriptors:  (*Learning,  Childreaj.  Bthavior. 
Therapy,  Reading,  Stress  'Psychology  .  Nervous 
sy  stea,  Psyc  ia  try . 

Eaotional  stresses  in  a  child  aa y  at  tiaes 
result  in  learning  difficulties.   A  reading 
problea  i»  presented  that  occurred  after  the 
child  was  separated  froa  the  father.   The 
aother  s  reaction  and  personality  have  been 
stressed  as  iaportant  factors  contributing  to 
the  child's  difficulties.   An  awareness  of  the 
psy chody naaics  involved  and,  in  appropriate 
cases,  supportive  short-tera  therapy,  focusing 
attention  on  the  parent,  aay  be  helpful  to  the 
physician  encountering  this  problea.  , Author. 
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29.    QUARTERMASTER 

AND  SUPPLIES 


QUARTERMASTEft  EQUIPMENT  AND  SUPPLIES  -  Division  29 


EQUIPMENT 


AD-4U    182 
^TISTM/TCG 


Div.   2^ 
OTS  price  |1 .60 


TruesdaiJ  Labs..  Inc..  Los  Angeles,  Calif 
OPTIMAL  MATER  STORAGi^  STUDY  OF  MtLTIFUNCTIO 
BATEH-rOMMODE  CONTAINERS. 
Ke^)t.  nil.  i  (Final  ,  30  Apr  62-29  Apr  CJ , 
by  I.  Ilandziulis  and  C.  L.  Bloha.  29  Apr'63, 
Contract  DAVf  i:-  qm  I^^C,  Proj.  2210.8 

Unclassified  report 

Descriptors:  (•Mater.  Storage).  ('Storage 
tanks.  Mater) ,  (•Laminated  plastics.  Mater 
tanks}.  Fibers,  Polyethylene  plastics,  (el 
losic  plastics.  Vinyl  plastics,  Filas,  (he 
cal  analysis.  Bacteria.  Costs.  Containers. 
Test  aethods.  Tenperature,  Humidity 

Data  are  presented  on  potability  of  a  single 
source  tap  water  stored  in  fiber  druas  lined 
with  polyethylene,  laainated  po 1  yet hy 1 ene-c e 
phane  and  polyvinyl  filas.  and  on  coaparativ 
storability  in  these  liner  aaterials  of  tap 
waters  froa  ^C    different  geographical  areas. 
Total  storage  period  for  both  cases  was  3CC  i 
with  inlra-period  inspections    Storage  cond 
lions  were  45  to  '»  F,  20  to  9rjE  relative  hui 
ty,  indoors  and  dry.   Nhile  all  waters  were  ( 
sidered  potable  under  eaergency  conditions.  I 
taste  panel  tests  and  chemical  and  bacterioli 
cal  analyse.^,  those  stored  in  the  laainated  i 
vinyl  films  had  a  disagreeable  tests    Only  i 
ail  polyethylene  is  considered  an  acceptable 
liner  for  this  extended  period    No  significJ 
differences  were  found  in    the  comparison  test 
of  the  •   different  source  waters,  with  the 
ception.of  those  from  (hicago  and  Houston.   1 
ber  druas  and  ..  nil  polyethylene  liners  are 
lidered  satisfactory  for  storage  of  potable  t 
water  under  the  conditions  used.   Storage  cos 
data  are  presented.   lAuthor 


N(L 


AD-4U    3t? 
'TISTB/UR) 


Div.       2- 
OTS    price   $2,60 


Inst,     for    t  h 
SOLDIERS. 


Quartermaster    Food    and   Container 

Armed    Forres,    Chicago,    111. 

SURVEY    OF    FOOD    PREFUBENCtS   OF    I        S. 

Preliainary    rept.    of   1963, 

by    Joseph    M.    Kaaen.       July    63,    27p. 

gFCMF   Rept.     no.     ■;    63      Unclassified    report 

Detcriptorsi  f*Fni>d,  Selection),  Candiaent 
Fruits,  Bread,  Beverages,  Eggi,  Meat,  Seafo 
Veget  ables. 


AD-4U  y? 

(.TISTB/M\) 


Div.       29 
OTS    price   12. 6C 


Aviation    Medical     Acceleration    Lab,,  Naval     Air 

Developneiit    Center,     Johnsville,    Pa. 

DYNAMIC    SIMULATION    OF    THE    A4D    FLASH  BLINDNESS 

PROlKCTIVt    SYSTEM, 

by   (.lorla    T.    Chisum.     J      H      Hill.    Carl    F. 

Schmidt     and    N      S      Mray.     2'    July    63,  Ifcp. 

NADC    V\   ^.312  Unclassified  report 

Oosrri ptnrs:       ( • U 1 ashbl i ndnes s ,    Shielding). 
(•Shielding,    F  1  ashbl  i  ndnes  s  ) ,     Aircraft    cano- 
pies,   Uroteciive    mnsk    facepieces,     byeglassei 
Slnulation,    Pilots,    Helmets. 
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Operation  of  the  A4U  thermal  protective  system 
consisting  of  a  buggy-top  thermal  enclosure  and 
tLh  goggles  was  evaluated  under  acceleration 
stresses  of  1.2  to  5  G.   Five  experienced  pilots 
and  three  non-pilot  subjects  operated  the  system 
within  empirically  predetermined  liaits  of 
safety.   AH  subjects  were  within  the  5th  to  f^'^tli 
percentile  size  range  of  navy  pilots.   Subjecti 
in  the  lower  third  of  the  size  range  i-xhiblted 
greater  facility  in  operation  of  the  system  than 
those  in  the  upper  two-thirds  of  the  size  range. 
Recommendations  are  made  for  the  location  of 
spare  tLK  goggles  in  the  A4D  cockpit  and  pre- 
ferred procedures  to  be  followed  in  the  operation 
of  the  thermal  protective  system,   'iuthor) 


AD-..14  720     Div.       29.  11 
(TISTB/AAR)  OTS  price  17, 6C 

Detroit  Arsenal.  Center  Line,  Mich. 

TcST  OF  P.RSONNliL  HlATtiRS,  GASOLINl.  BURNING  TYPt 

FOR  MILITARY  VtHlCLtS.  ' 

Final  rept..  11  Jan  52-Jan  56. 

by  Max  S.  Eoga.  14  Feb  56.  ^r. 

DA  Rept.  no,  3431      Unclassified  report 

Descriptors:   (•Heaters,  Personnel),  Military 
personnel.  Vehicle  he.iters,  Vehicles,  Gasoline 
tffectiven. ss.  Vibration,  Tests.  Distribution  ' 
Ordnance.  ' 


AD-414  918      ui,,   29,  U.  26,  16 
(TISTM.'ODN;  OTS  price  tUbC 

Truesdail  Labs,,  Inc..  Los  Angeles.  Calif 

OPTIMAL  MATER  STORAGE  STUDY  OF  MULTIFUNCTIONAL 

MATEH-COMMOUE  CONTAINERS. 

Rept,  no,  u    .Final},  jC  Apr  62-29  Apr  63. 

2v  Apr  oj.  1:p.  Rept.  ao.  R341 

Contract  DAIv  12:/qa1V9C 

Uaclassified  report 

Descriptors:   l^Mater,  Storage).  CContainers, 
Mater;,  Tank  liners.  Mater  tanks.  Polyethylene 
plastics.  Vinyl  plastics,  Costs,  CeUulosic 
plastics,  Filas,  Data.  Chemical  analysis. 
Tests,  Teaperature,  Hunidity.  Bacteria, 

Data  are  presented  oa  potability  of  a  single 
source  tap  water  stored  in  fiber  druas  lined 
with  polyethylene,  laainated  polyethylene- 
cellophane  and  polyvinyl  films,  and  on  compara- 
tive storability  in  these  liner  aaterials  of  tap 
waters  froa  1   different  geographical  areas. 
Total  storage  period  for  both  cases  was  3lC  days 
with  intra-period  inspections.   Storage  condi- 
tions were  4i  to  95  F,  2i    to  id    relative 
huaidity,  indoors  and  dry,   While  all  waters 
were  considered  potable  under  eaergency  condi- 
tions, by  taste  panel  tests  and  cheaical  and 
bacteriological  analyses,  those  stored  in  the 
laainated  and  vinyl  filas  had  a  disagreeable 
taste.   Only  4  ail  polyethylene  is  considered 
an  acceptable  liner  for  this  extended  period. 
No  significant  differences  were  found  in  the 
coaparison  te»ts  of  the  1C  diffornnt  source 
waters,  with  the  exception  of  those  from  Chirago 
and  Houston,   Fiber  drums  and  4  mil  polyethvlene 
liners  are  considered  satisfactory  for  storage 
of  potable  tap  water  under  the  conditions  used. 
Storage  cost  data  are  presented.   Improved  drums 
and  liners  for  more  rigorous  storage  conditions 
should  be  investigated.   ^Author, 
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AD-415  070     Di*^.  29.  5.  8 
(TISTB/CCH)  OTS  price  t1.60 

Harpur  Coll. ,  Endicott.  N.  Y. 

THli  PARTIBLt  TYP  tWR  ITER  j   A  TASK  FOR  LABORATORY 

STUDItS  OF  SHALL  GROUP  ORGANIZATION. 

by  Ooaald  B.  Trow.  Jane  63,  lOp.  TR1 

Contract  NoBr3679,  ProJ .  NB170  331 

Uaclatiified  report 

Oeicrlptortt   (•Typewriters.  Operatloai). 
Data.  Data  procetsiag  syttea.  Coaaunicat ioa 
systea.  Electronics,  Electrical  equipaent. 
Control.  Control  systeas,  Decision  aaking! 
Group  dynaaics. 

A  new  apparatus  and  task,  wbick  are  described. 
aaktf  possible  tke  collection  of  reliable  data 
on  the  process  of  group  organization  in  saall 
laboratory  groups.   The  task  is  of  aediua 
coaplexity  and  peraits  the  groups  to  innorate 
•ny  of  several  systeas  of  operation  specifiable 
la  advance.  (Author) 


AO-415  280       DlT.   29 
(TISTB/CCH)  OTS  price  $1.10 

Spacelabs  Inc.,  Van  Nuys.  Calif. 
DYNAHIC  MEASUREMENTS  OF  PROTECTIVE  MASKS. 
Monthly  progress  rept.  no.  1,  1-31  July  63. 
31  July  63.  2p.  '   ■'• 

Contract  DA18  T08AMC228 

Unclassified  report 


Descriptors:   (•Protective  aasks,  Measure- 
aent).  Operation.  Air,  Pressure,  Detection. 

The  objective  of  this  contract  is  to  develop 
and  produce  an  e lect ro-aechani cal  systea  capable 
of  detecting,  aeasuring  in  a  linear  aanner,  and 
recording  rapidly  changing  air  pressure  inside 
of  and  airflow  through  the  protective  aask 
during  aask  wearing  by  soldiers  under  dynaaic 
operating  conditions.  (Author) 
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30.    RESEARCH  AND  RESEAR(:h 
EQUIPMENT 


AND  RESEARCH  EQUIPMENT  -  Division  30 


AD-4U  382 
(TISTP/MFA) 


Di»-   30,  8,  25 
OTS  price  |l.60 


U.  of  Texas,  Austin. 


Defense  Research  Lab.  . 
(Mo  title). 

Progress  rept.  no.  3,  1  Apr-30  Jane  63 
18  July  63,  8p. 

Contract  NObs88l81,  ProJ.  SF013  11  01.  Task 

Unclassified  report 

Descriptors!   (Mnalog  coaputers.  Design), 
(•Acoustic  iapedance,  Measureaent ) ,  CMechL 
cal  properties.  Analysis),  Circuits,  Oscill 
tors.  Special  purpose  coaputers.  Instruaenta 
tion.  Tests,  Frequency.  Tracking,  Autoaatic 
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were  previously  overlookec 


*0-^U  3^7 
TISTB/AAH) 


Dlv.   3C 
OTS  price  $10. 50 


HH^hts^N*"}""  «««*arch  Center,  Yorktown 

CHINtSt-l-NGLISH  MACHINE  TRANSLATION  RESEARCH 

final  rept . 

1C  June  63,  131p. 

Contract  AF30  602  2^79 

RADC  TDR63  303 

Unclassified  report 

Descriptors:  CMachine  translation.  Design 
Analysis.  Scientific  research.  Machines.  La 
guage.  Vocabulary, 
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(TISTP/JP) 


Div.       30 
OTS    price    11.60 


*rizona    r. .    Tucson. 

*   "ASTER    CONTROL    CLOCK    SYSTEM    FOR    A    HYBRID    D 
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KERENTIAL  ANALYZER. 

by  R   L.  Maybach.  E.  P.  0' Grady  and  J.  V.  Wait. 

••■y  63.  13p.  ACL  aeao  no.  81 

Cram  AF  AF0SR89  63 

^•^OSR  5181  Unclassified  report 

Descriptors:   ("Analog  digital  coaputers. 
Clocks;,  Pulse  generators. 

The  control  clock  systea  which  was  developed  as 
part  of  the  hybrid  differential  analyzer  project 
is  discussed.   In  this  systea.  machine  computa- 
tion proceeds  in  alternate  analog  and  digital 
computing  intervals.   The  precise  generation  of 
these  time  intervals,  and  the  command  of  the  so- 
lut  on  read-out  time  are  the  orlncipal  functions 
of  the  clock  systea.   (Author) 

AD-^U  iOt      Div.   30,  20  ■ 
(TISTP/HEB)  OTS  price  $1,10 

Foreign  Tech.  Div.,  Air  Force  Systems  Command, 

Wright-Patterson  Air  Force  Base.  Ohio 

ION  COUNTER, 

by  A.  P.  Shchetilin.   22  June  63,  i^x, 

FTD  TT63  ^33  Unclassified  report   ^ 

72fll''Q?/P^'''  Russian  Patent  no.  U7263.  (Appl.  no. 
'28192/2C.  pp.  1-3,  27  April  1961). 

Descriptors:   (•Radiation  measurement  system 
component,.  Ions).  (Mons.  Counting  methods). 


AD-^U  525 
'TISTP/MFA) 


Div.   30,  15 
OTS  price  $2.60 


AND 


RAND  Corp..  Santa  Monica,  talif 

OUASILINEARIZATION.  SYSTLM  IDENTIFICATION 
PREDICTION.  • 

by  R.  Bellman,  H.  Kagiwada,  and  R.  Kalaba 
Aug  63,  17p.   Memo.  HM3812PR 
Contract  AF^9  638  700 

Unclassified  report 

Descriptors:   ("Control.  Theory^*^»Adapt  i  ve 
control  systems.  Design  .  Numerical  analysis 
Boundary  value  problem.  Functions.  Equations' 
Measurement.  Programming  (Computers 
Optimization.  '  ' 


An  adaptive  controller  is  one  which 
capability  of  learning  about  unknown 
a  system  being  controlled  and  then  m 
control  regime  in  an  effort  to  impro 
quality  of  the  control  exerted.   A  m 
formulation  and  computational  soluti 
problems  of  system  identification  an 
minaiion  of  unmeasurable  state  varia 
basis  of  observations  of  a  process, 
of  central  importance  in  the  design 
controllers  are  presented.   The  appr 
gested— based  on  the  theory  of  quasi 
lion— is  an  outgrowth  of  continuing 
on  the  computational  solution  of  mu  1 
boundary-value  problems.   The  paper 
interest  to  control  engineers  and  nu 
analysts.   (Author"; 
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report 

Oe»criptoru   ( •Prograaai ag  (Coapuiers), 
Digital  caapMters).  Prograuiag  languages 

The  roMtiae  (prograa)  developed  for  tke  UNIVAC 
Solid  State  90  Coaputer  to  edit  and  print  a  line 
of  aaaerical  iaforaatioa  oa  the  high  speed 
priater  is  discribed.   The  details  of  the  coa- 
stractioa  of  the  routiae  has  proven  very  useful 
for  Hork  at  this  arseaal  and  it  is  presented  in 
this  report  to  aake  it  available  to  other  users 
of  the  USS-/0  aachine.   The  general  ideas  aay 
also  find  application  in  the  work  of  other 
coaputers.   (Author) 
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(Electronics};.  Data  processing  systeas. 
Coaputer  logic.  Coaputer  storage  dpvircs,  Tests, 
Life  expectancy.  Seai c ond uc t or  devices. 
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Efforts  Mere  continued  on  the  developaent  of  a 
high  spe.-d  data  processing  syslea.   The  coabined 
logic  and  aeaory  subsysteas  were  operated  in  lif, - 
test  fashion  in  an  effort  to  define  the  problems 
associated  Mith  reliable  perforaance.   The 
reliability  of  the  logic  sybsystea  is  at  present 
better  than  that  of  the  aeaory  subsystea  primar- 
ily berause  of  the  aodels  used  in  perforaing  th- 
■orst-casr  designs  were  aore  accurately  pre- 
dictable, since  the  signals  and  noises  involved 
were  aore  of  a  standard  nature.   As  a  result  the 
inforaation  obtained  from  this  portion  of  the 
work  is  very  aeaningful  in  proving  the  design  pre- 
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appreciably  in  excess  of  1 
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An  on-line  coaputing  systea  has  been  developed 

which  allows  direct  use  of  a  high  speed  digital 

coaputer  by  aat heaat ic 1  an s  and  scientists  in 

their  specialiied  fields.   This 
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view.   For  reference 

Includes  a  listing  of  all  coaputer 
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report  describes 
a  user's  peiat  of 
report 
prograas  used 


purposes,  the 


A0-4U  7t8 
(TISTP/FEM) 


Div. 
OTS  price 


15.60 


Foreign  Tech.  Div..  Air  Force  Systea,  Coaaand 
hright-Paiterson  Air  Force  Base   Ohio 
^?!!vi^i^„*^°  '^iTERPRETING  SVSTtMS  FOR  L  SE  OF 
STANDARD  PROGRAMS  FOR  THE  BESM  COMPLTER 
ACADEMY  OF  SCIENCES  LSSH  COMPLTER 
(kloapi  1  i  ruyushchaya  i  Int 


Sisteay  I spo 1 • lovan i y a  Standartnykh 
Olya  Mashtny  Besa-2  Vts  aa  SSSB} . 


OF  THE 
CENTER 
erpret  iruyushchaya 
Prograaa 


by  V.  M 
FTD  ITt 2 


Kurochk  in. 


Trans,  froa  Vychisl 
Moskva,  pp.  1-57.  1 


itel 

»t1  . 


May  e-.  52p. 
Unclassified  report 

nyy  Tsentr  AN  SSSR. 


Descriptors:   I'Coaputers.  Data  processing  sys- 
teas,. .'Prograaaing  .Coaputers}.  Operation/ 
Control  sequences,  Coapilers.  Digital  coa- 
puters. Data  storage  systeas.  Input-output 
devices. 


In  s 
f  req 
t  ine 
set 
us  in 
the 
Soae 
rout 
coap 
wh  tc 
For 
to  t 
One 
c  I  ud 
A  me 
rou  t 
comp 


o  1  V  ing  pro 
u  e  n I  1 y  nee 
s .  The  ex 
of  standar 
g  thea  can 
process  of 
tiaes  conv 
ines  is  ac 
u t  er  inc  1  u 
h  the  var  i 
an  entire 
he  problea 
of  t  hese  r 
ing  the  Bt 
t  hod  is  de 
ines  with 
u  t er .   (Au 


bleas  on  automatic  computers, 
essary  to  make  use  of  standar 
istence  of  a  library  with  a  1 
d  routines  and  a  convenient  w 
substantially  simplify  and  e 
preparing  probleas  for  solut 
eaience  in  making  use  of  stan 
hieved  owing  to  the  fact  that 
des  a  special  aeaory  device  i 
ous  standard  routines  aay  be 
series  of  reasons,  such  a  sol 
aay  not  be  considered  conven 
easons  is  that  many  computers 
SM-;:.  have  no  such  memory  dev 
scribed  for  making  use  of  sia 
the  BESM-^  automatic  digital 
t  hor} 


it  is 
rou- 

arge 

ay  of 

ase 

I  on  . 

dard 
the 

nt  o 

loaded . 

u  t  ion 

ien  I  . 

.  in- 

ice  . 

ndard 


AD-il..  7'.     uiv. 
;TISTP/JP;  OTS  price  31 1.5 

Computation  Cnter.  H.,s>.  Inst.  .,f  Terh 
Cambridge.  ' 

R.S.ARCH  A\»»  i.OUCmTIONAL  ACTlVlTliS  IN  MACIIINt 


108 


■■i 


COMPUTATION  BY  THi 

t:NGLAND. 

Progress  rept.  no. 

Jan  62,  15Cp. 
Contract  Noar184l69 


RESEARCI)(  AND  RESEARCH  EQUIPMENT  -  Division  30 


COOPLRATING    COLL^GcS    OF 

10. 

Uaclassified  report 


Descriptors;   (•Computers,  Research  proai i 
administration).  Programming  (Computers) 
Prograaaing  language.  Artificial  intelli 
geace.  DLgital  coaputers,  Mathematical  aij^ly- 
sis.  Statistical  analysis. 


Use 

high 

the 

St  it 

t  ime 

runs 

week 

staf 

at  t 

enab 

aaou 

pect 

tion 

of  a 

the 

ing 

On  t 

sole 

spri 

Nork 

cont 

syst 

prog 


of  t 

dur 

acco 

ut  io 

an 

wer 

.   I 

f  gr 

he  e 

le  t 

nt  o 

ed. 

bef 

tia 

709. 

syst 

he  b 

s  wi 

"fl. 
i  n 
i  nu  i 
eas 
raas 


he  IBM 

ing  th 
apany i 
ns  use 
d  the 
e  aece 
t  was 
eeted 
nd  of 
he  Cen 
f  work 
howeve 
ore  th 
e-shar 

servi 
ea  whi 
asi  s  o 
11  be 
to  ini 
the  fi 
ng.  bo 
in  gen 

in  pa 


7C9 
e  fa 
ng  g 
d  th 
MIT 
ssa/ 
with 
the 
the 
ler 

han 
r.  t 
e  en 
i  ng 
ng  t 
ch  h 
f  th 
atta 
t  iat 
eld 
th  i 
eral 
rtic 


at 
II  o 
r  aph 
elr 
us  ag 
y  to 

con 
inst 
year 
top 
died 
hat 
d  of 
coas 
o  te 
ad  t 
e  ex 
ched 
e  te 
of  A 
n  re 
and 
u  lar 


the  Cen 
f  1^61 
i  .  The 
lull  qu 
e  was  s 
reaove 
s  iderab 
al  latio 
This 
rocess 

by  the 

the  709 

the  ye 

ole  has 

St  the 

o  be  de 

perlenc 

to  the 

St s-in- 

rtifici 

gard  to 

in  reg 

.  (Auth 


ter  reac 
as  is  s 

Cooper  a 

ot a .  for 

uch  that 

the  bac 

1  e  rel i  e 

n  of  the 

new  fac 

3  or  i  t 

709.   I 

0  will  r 

ar.   A  p 

been  at 

programs 

vel oped 

e  gaiaed 

709C  in 

Hse  of  t 

al  Intel 

problea 

ard  to  g 

or) 


hed  a 
hown 
t  i  ng 

the 

week 
k-log 
f  tha 

new 
i  1  i  ty 
iaes 
t  is 
each 
i  lot 
tache 

and 
for  i 
.  thr 

the 
he    sy 
1  igen 
-solv 
aae-p 


new 
in 
111-- 


t 

-  I 

t 

■}'.. 

I 

tl 

C) 

s|i 

a 
d 

ofc 
t  s 

e  e 


s  lea. 
c  ;    is 
i  I  g 
1  lying 


AD-,iU  T"?      Div. 
(TISTB/MS}  OTS  price 


•  3.60 


Systea  Developaent  Corp..  Santa  Monica  Cal 
CO-OCCURRENCE  AND  DEPENDENCY  LOGIC  FOR  ANSMI 
ENGLISH  OLESTIONS. 

by  Robert  F.  Siaaons.  Sheldon  Klein,  and  Ke 
■cConlogue.  j  Apr  tj.  29p.  Rept.  no.  SPIISS 
Contract  SD97 

Unclassified  report 

Descriptors:  v*Proyraaaing  lauguages  In 
■ation  retrieval},  ^'Machine  translation; 
(•Data  processing  systeas;.  Digital  coapu 
Language. 


States  that 
1  anguage  pr 
on  prograa 
answer  natu 
kinds  of  in 
can  be  used 
The  content 
func  t I  on  wo 
to  offer  ia 
ke  Ip  ident  i 
foraat  ion- r 
»wers  are  f 
text,  and  t 
dependenc  y 
swer  ing  s  t  a 
the  answers 


one  of 
ocessin 
sys  teas 

ral  Eng 
foraat i 
to  ide 
words . 
rds  of 
portant 
f y  an  a 
ich  s  ta 
ound  fr 
he  tech 
a  n  a  I  y  s  i 
teaen t  s 
.  vAuth 


aos  t  a 
g  on  CO 

that  e 
I  i  sh  qu 
on  cont 
n  t  I  f  y  a 

the  qu 
the  que 

cues  w 
nswer . 
t  eaent  s 
om  sear 
n  iques 
s  lose 

those 
or . 


tt  rac t 
aputer 
nable 
es  t I  on 
ained 
n  answ 
est  ion 
St  ion 
hich  c 
Descr 
wh  ic  h 
c  h  i  ng 
for  ac 
lect  f 
which 


ive  approa 
<  is  the  r 
the  coaput 
s .  Discus 
in  a  quest 
ering  stat 

words  and 
have  all  b 
an  be  used 
ibes  how  t 

aay  conta 
a  1  arge  co 
tua  1  ly  us  1 
roa  potent 
are  aost  p 


ch 
es 

e  r 
se 

i  o 
ea< 

t 
ee 

t 
he 
in 

rp 
ng 
ia 
ro 


AD-,4U  7>j     Div.   30 
TISTB/JAB)  OTS  price  #6.60 

RAND  Corp..  Santa  Monica.  Calif. 

soviiT  cybi;rni;tics  TKCHNOLOGY:  II  GENc;RAL 

CHARACTi^RISTICS  OK  SEVERAL  SOVIiT  COMPUTERS 

by  Willis  H.  Ware  and  Wade  B.  Holland.  Aug 

61p.  Meao.  no.  RM37'?7PR 

Contract  AFi9  638  700 

Unclassified  report 

Report  on  ProJ.  RAND. 


6 


1..W 


h( 


rst 

nd 
ac  h 
the 

7C 
ill 


tura- 

del 

to 

erat- 
use. 
con- 
ing 


iING 
fit 

iir- 
I  rs  . 


1  to 
<  rch 
<o 
the 

that 
r^t  . 


seen 

ijn- 
an- 
of 

II- 

ik>  1  V 


O.'scriptors:   (•Coaputers).  (•Cybernetics). 
Handbooks. 


A  «h 

Sovi 

are.! 

of  s 

and 

and 

is  t 

Bi::SN 

vers 

cont 

the 

repr 

comp 

ni  qu 

the 

anal 

desc 

art  i 

The 

alth 

Sovi 

for 


ort  tra 
et  Comp 

S   of  CO 

pecial 
B.SM  se 
well  CO 
he  most 
-II  des 
i  on  of 
ained  h 
li  terat 
esent s 
u t  i  ng  c 
s.   Th 
Soviet 
og  coap 
ribed  f 
c  le  on 
•tIPOS  • 
ough  CO 

et  Stat 

s  er i  al 


ns  1  a 
uti  n 
mput 
iapo 
ries 
vere 
rec 
crib 
that 
erei 
ur  e 
a  aa 
ente 
e  'R 
Un  i  o 
ut  er 
olio 
the 
bei  n 
ns  id 
es  0 
prod 


t  i  on 
g  tec 
er  ap 
rt  anc 

of  c 
d  in 
ent  m 
ed  wo 

nach 
n  doe 
cone  e 
jor  e 
rs  to 
azdan 
n  to 
s,  th 
wed  b 
Byelo 
g  bui 
erabl 
f  the 
uet  i  o 


introducing  the  subject  of 
hnology  and  specifying  some 
plication  considered  to  be 
e  is  presented.   The  'Ural' 
omputers  are  widely  known 
the  literature.   The  'Ural-i 
ember  of  that  series.   The 
uld  appear  to  be  a  modified 
ine,  since  the  description 
s  not  agree  with  the  bulk  of 
rning  it.   The  'Razdan-i* 
ffort  by  one  of  the  newer 

pioneer  new  design  tech- 
•  series  was  the  first  in 
be  fully  transistorized 
e  MN-10  and  MN-U.  are  also 
y  a  brief,  non-technical 
russian  'Lueh'  computer. 
It  in  Czechoslovakia,  which, 
y  behind  the  I'.  S.  and  the 

art.  was  being  designed 
n.  (Author) 


Two 


AD-iVU   803 
(TISTP/FK)    OTS 


Div.  jO 
price  |1, 


60 


Brown  Engineering  Co.,  Huntsville,  Ala. 
A  FORTRAN  SUBHOLTINE  TO  CALCULATE  AMBIENT  PKOPEK- 
TIES  AT  VARIOUS  ALTITUDES, 

by  W.  B.  Warren.   Apr  63.  9p.   Kept.  no.  Tech- 
nical note  K^S 
Contract  DAOI  0090KD1068 

Unclaisified  report 

Descriptors:   (•Prograaaing  (Computers;,  At- 
aosphere;,  Baroaetric  pressure.  Density'  Tem- 
perature, Sound,  Velocity,  Acceleration! 

A  subroutine  uses  geometric  altitude  either  in 
aetric  or  English  units  to  calculate  the  corres- 
ponding ataospheric  pressure,  density,  tempera- 
ture in  both  Kankine  and  Kelvin,  speed  of  sound, 
and  acceleration  due  to  gravity.   The  subroutine 
will  coapute  in  either  English  or  aetric  units. 
A  control  card  is  used  to  aake  this  choice.   The 
prograa  is  written  in  KOHTHAN  II.   fAuthor) 
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A  FORTRAN  PROGRAM  FOR  THRu^-DKGRL^  OK  KR..UOM 
TRAJECTCRIIS.  RiiFIR  .;NC.iU  TO  GLOCINTRIC  COORDI- 
NATES AND  TO  AN  ARBITRARY  POINT  ON  THI  I  ARTII 'S 
SURF  AC.;. 

by  H.  M.  Minshew,  May  62.  65p.  Technical  note  11^8 

Unclassified  report 

Descriptors:   ("Prograaaing  (Coaputers).  Guide 
aissile  trajectories).  (•Guided  aissile  trajec- 
tories. Synthesis).  Ballistics,  .-quations. 
Motion.  Prograaaing  languages.  Geodesies. 

This  report  describes  a  FORTRAN  II  coaputer  pro- 
graa for  generating  synthetic  ballistic  vehicle 
trajectories.   The  vehicle  is  considered  to  have 
a  constant  ballistic  coefficient  and  to  be  under 
the  influence  of  gravitational,  aerodynamic 
centrifugal  and  Corioljs  forces.   The  program 
contains  provisions  for  computing  the  trajectory 
in  the  reference  frame  of  an  arbitrarily  located 
radar  st^ion.   (Author) 
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Unclassified  report 
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FTD  TTb3  563  Unclassified  report 
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30  July  63.  IV.  Rept.  no.  CR63  547  43 
Contract  OA36  034ORD3650 

Unclassified  report 
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"D  TT63  621  Uncllssihed  report 
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•'♦.    3   Oct    61. 
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(TISTM/ODN)    OTS   price   $1.10 

Foreign  Tech.    Div.,    Air    Force   Systems   Comman 

>r ight-Patt erson   Air    Force   Base,    Ohio. 

■ETHOD    OF    MEASURING    ACCELERATIONS, 

by    V.    S.    Klimov.       2^    July    63,    3p. 

FTD   TT63    590  Unclaiiified    report 

Trans,    from   Russian    Patent    No.    152133,    (Appl 

No.    •'50AO2/26-10,    pp.    1-2,    2    Nov    1961. 

Descriptors:   (•Acceleration,  Measurement) 
Radioactivity,  Patents. 
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Foreign  Tech.  Div.,  Air  Force  Systeas  Coaaanc 

Vright-Patterson  Air  Force  Base,  Ohio 

ON  THE  RATE  OF  DETECTING  TEMPERATURE  GRADIENi 

CHANGES  BY  MEASURING  INSTRUMENTS, 

by  G.  S.  Gershenzon  and  K.  N.  Manuylov. 

2  July  63,  4p. 

FTD  TT63  5i;0  Unclassified  report 

Trans,  froa  Trudy  N.-I.  Instituta  GidroBeteor|( 
Priborostr,  No.  IC,  pp.  99-100,  1^61 

Descriptorst   ("Teaperat  ure  sensitive  eleaeli 
Effectiveness),  ("Ataospher i c  sounding, 
Teaperature  sensitive  eleaents),  Matheaaticjt 
analysis.  Meters,  Meteorological  instruaent] 

This  report  is  devoted  to  the  problea  of  ex- 
plaining the  ability  of  the  instruaent  to  re 
to  changes  in  rate  of  heating  or  cooling  and 
object  of  aeasureaent,  i.  e.  in  case  of  changle 
vertical  teaperature  gradient  during  vertical 
sounding  the  ataosphere.   (Author) 
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Harquardt    Corp,,    Van    nuys,    Calif, 

TURBINE    FLOW   METER    AND    CALIBRATION    FACILITY    SfjUDY. 

Final    rept. 

Aag    62,    1v.    Rept.    no.    FE269    3 

Contract    AFO^   611    75^8 

Unclassified   report 
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rocket    propellants,    Analysis,    Test    facilitif^. 
Design. 
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Rand  Corp.,  Santa  Monica,  Calif. 
ARMY  COST  MODEL  PROGRAMMERS'  REFERENCE  MANDAC 
by  C.  L.  Baker.  July  63,  1 ''Op.  RM3''21ASDC 
Contract  SD83 

Unclassified  report 

Descriptorst   (•Prograaaing  (Coaputer), 
Instruction  annuals),  (•Prograaaing  languagt 
(•Costs,  Models  (Siaulat ions) ,  Defense  syst 
Computers,  Arav. 


<  II 


1. 

ts, 
1 


10 


)n 


r) 


). 


This  Meraorandua  presents  detailed  information, 
which,  in  addition  ot  the  program  listing,  is 
necessary  to  prograaaers  working  with  the  Army 
Cost  Model.   The  Army  Cost  Model  is  programmed 
in  the  language  of  the  RAND-SOS  Operating  System 
for  the  IBM  -7090,  operating  under  the  control 
of  the  MocDonald  Monitor.   Machine  operating 
instructions  are  also  included.   The  program 
documentation  analysis  is  presented,  providing 
facility  to  alter  the  program,  effect  major 
reprogramming,  or  trace  the  program's  flow.   The 
bulk  of  the  Memorandum  is  in  the  Appendices, 
which  cross-reference  the  assembly  listing, 
outline  the  various  routines,  present  the  input 
sheets  and  examples  of  the  output  format,  and 
provide  flow  charts  of  routines.  (Author) 
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Dikewood  Corp.,  Albuquerque,  N.  Mex, 

A  MATHEMATICAL  EVACUATION  MODEL, 

by  S.  D.  Stearns.  22  Feb  63,  38p,  DC  TRI030  1 

Contract  OCO  OS62  24.8 

Unclassified  report 

Descriptors:   (•Mathematical  models. 
Simulation),  (•Nuclear  explosion  daaage. 
Vulnerability),  ("Linear  programming.  Theory), 
Programming  (Computers),  Computers,  Operators 
(Mathematics),  Sequences,  Functions, 
Equations,  Inequalities,  Casualties,  Civil 
defense  systems. 

The  mathematical  model  discussed  in  this  report 
is  meant  to  be  applicable  to  the  problem  of 
planning  optimum  strategic  evacuations,  in 
the  sense  that  expected  nuclear  attack  casualties 
to  a  given  population  are  minimized.   In  the 
model,  an  ''attack  area-'  is  divided  into 
sectors.   Within  each  sector,  the  vulnerability 
of  personnel  in  various  categories  representing 
varying  degrees  of  protection  is  specified, 
along  with  the  aaxiaua  number  of  occupants 
allowed  in  each  category.   The  allowed  movements 
between  sectors  must  also  he  specified.   The 
principle  problem  discussed  is  that  of  determin- 
ing an  evacuation  plan  for  a  given  attack  area 
which  minimizes  the  expected  number  of  post- 
attack  casualties.   A  linear  program  for 
deriving  optimum  evacuation  plans  is  described, 
and  examples  of  its  operation  are  given.  (Author) 
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Foreign  Tech.  Div.,  Air  Force  Systems  Command, 

Wright-Patterson-  Air  Force  Base,  Ohio. 

HEXAMEMBRANE  PRESSURE  SENSING  ELEMENT, 

by  M.  B.  Mayxel',  25  July  63.  4p. 

FTD  TT63  65A  1  2       Unclassified  report 

Trans,  from  Pri borostroyeniye,  Nr  12,  p.  2^, 
1962. 

Descriptors:   (•Membranes,  Pressure),  ("Pres- 
sure, Test  equipment),  ("Test  equipaent. 
Pressure),  Diaphrams  (Mechanics),  Measure- 
ment, Tensloaeters,  Pressure  gages. 
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Foreign  Tech.  Div.,  Air  Force  Systems  Command. 
Wright-Patterson  Air  Force  Base,  Ohio. 
ACCELERATION  DATA  TRANSMITTER, 
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Rome  Air  Development  Center.  Griffiss  Air 
Force  Base,  N.  If. 

AN  ERROR-CORRECTINO  PROCEDURE  KOR  THE  PERFECT 
GOLAy  ,.^  ,.,-!^^  CODE, 

by  Julius  Hidrewiti.   Aug  63.  13d 
ProJ  .  i  2"  "^ 

RADC  RAN  rnfj    7         U.classified  report 

Descriptors:   f "Prograani ng  fCoaputers^. 
r.7Iw?'  »»7»ences;.  C'Errors,  Corrections;. 
(  Coding,  trrors...  Analyti,,  Polynomials. 
Equations.  Probability.  Number  theory.  Tables. 

There  is  presented  a  particularly  effective 
error-correcting  procedure  for  the  perfect 
V?^{    '.'-'.  code  and  the  associated  UNIVAC 
-  nr^hT''?!*'  "•'^""•"a  scheme.   Allowable  range 
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Contract    N0a6l    09A8c 

Unclassified    report 
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Institute  of  Engineering  Research.  U.  of  Calif 
Be  rkeley .  -»«»., 

THE  EFFECT  OF  NONLINEAR  STATIC  COUPLING  0^  THE 
JaAT    "*^'^'^^  '''    *  SHIP  MOVING  IN  oITqvI 

by  W.  D.  Kinney.   June  63.  56p.  Rept   no   NA61  ? 
Contract  Nonr  222  75.  Proj.  S^OorSi  oV 

Unclassified  report 
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N^.r*"   !  L^*"""""*-  Differential  equations. 
Nonlinear  differential  equations   Pitch 
Mot  ion) .  Roll. 


The  equa 
osci 11  at 
aoving  a 
waves  ar 
the  non 1 
exist  be 
rolling 
period  0 
of  one  h 
case  the 
to  twice 
as  a  con 
period. 


t  i  on 
e  in 
head 
e  St 
i  nea 
twee 
resp 
r  wa 
alf 
res 
the 
sequ 

;au 


s  of 
he  av 
wi  th 
udied 
r  St  a 
n  the 
onse 
ve  en 
the  n 
ponse 
peri 
ence , 
thor 


mot  ion  of  a 
e.  pitch,  a 

a  uniform 
It  is  sh 
tic  coupl 1 n 
Se  degrees 
can  become 
count  er  is 
atural  roll 

has  a  peri 
od  of  the  e 

Is  nearly 


ship  constrained  to 
nd  roll,  while 
velocity  in  oblique 
own  that  because  of 
g  which  is  known  to 
of  freedon.  the 
large  when  tHe 
in  the  neighborhood 
ing  period.   In  this 
od  which  is  equal 
xci t  at  ion .  and  which, 
equal  to  the  natural 


AO-^H  t8>      Div.   31   9 
(TISTE/JBM;  OTS  price  |t.t: 

Hydronauties,  Inc..  Laurel.  Md 

ON  SHIPS  WITH  ZERO  AND  SMALL  KAVE  RESISTANCE 

by^B.  »iB.  June  t;*.  4,8p.  Technical  rept.  no.' 

Contract  Nonr33^900.  Proj.  NR062  266 

Uaclassified  report 
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THE  INFLUENCE  OF  MEAFHER  ON  REFUELING  AT  SEA 

by  Fred  M.  Nagle.  June  b3.  Qp 

NMRF  ^0  06t3  07^       Unclassified  report 
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Refueling).  Meteorology,  Meteorological    ' 
parameters.  Ice.  Mind.  Temperature.  Hater 
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Little,  Arthur  D,  Inc..  faabridge   Mass 
MARINE  CORROSION  AND  FOULING      ' 
July  62,  32p.  12^0762 
Contract  NObsr8156i;.  Proj.  S70C1  0307 

Unclassified  report 

Report  on  Proj .  trident. 

Descriptors:   (nouling.  Marine  biology 
^•Corrosion.  Sea  water  .  , 'Sea  water. 
Corrosion  ,  {"Marine  biology.  Fouling 
Iron  alloys.  Stainless  steel.  Pipes,  Metal 
Alloys.  Acrylic  resins.  Experiaental  data. 
Data.  El«ctrochenistry .  Protective  treatm 
Oxygen,  Stresses.  Coatings.  Cladding   Cath 
protection.  Wood.  Plastics.  Paints.  Temper 
ture.  Copper.  Hr.iss.  Ilronze.  Copper  alloys 
Nickel  alloys.  Aluminum,  Aluminua  alloys. 
TitaniuB,  Chromium  alloys. 

The  nature,  causes,  and  prevention  of  marine 
corrosion  and  fouling  are  reviewed.   Eaphasik 
II  given  to  those  anticipated  TRIDENT  proble 
xhich  lie  outside  the  aore  familiar  corrosioh 
and  fouling  experience.   In  particular   an 
effort  IS  aade  to  determine  to  what  extent 
coastal  waters  test  data,  and  service  data  f 
ships,  buoys,  and  cables  may  be  applied  to  0 
environments  and  devices.   The  el ec t rochemic 
nechanism  of  corrosion  is  discussed  as  a  fra 
work  for  understanding  the  effects  of  the 
various  factors  which  influence  corrosion  radi 
lor  example,  temperature,  oxygen  concentrati( 
acidity,  bimetallic  coupling,  organic  excretians 
and  protective  coatings.   Mention  is  made  of 
such  special  problems  as  pitting,  stress  cot-\ 
rosion  cracking,  and  interbction  of  fouling 
»ith  corrosion.   M;,rine  fouling,  together  wi 
the  destructive  effects  of  aarine  borers  on 
woods  and  plastics,  varies  widely  and  often 
unpredictably  with  geographical  location 
temperature,  water  velocity,  depth  and  a'host 
other  factors.   Current  knowledge  of  corroii 
and  fouling  effects  are  summarized.  vAuthor 
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Descriptors:   (•Metals,  Mechanical  properties) 
(•Plastics,  Mechanical  properties),  (•Informa- 
tion retrieval.  Mechanical  properties).  Data 
processing  systems.  Data  storage  systems   De- 
sign. Shear  stresses.  Bearings.  Creep.  Impact 
shock   Cryogenics.  Tensile  properties.  Frac- 
ture (Mechanics),  Reinforcing  materials 
Document  at  i  on .  ' 
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t  discusses  and  describes  the  concepts 
erations  as  well  as  design  details  of 
apable  of  storing  and  retrieving  me- 
roperties  information  of  metals  and  re- 
listics.   Included  is  a  description  of 
ayout  and  codes  utilized  to  store, 
operate  on  and  display  the  most  perti- 
ic  and  alphabetic  information  necessary 
cription  of  reported  test  procedures 
s.   txamples  of  graphic  and  tabular 
put  are  also  presented.   (\uthor) 
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This  report  cover s  cert  a  1  n  rese 
been  directed  to  analyzing  and 
torically  independent  market  re 
a  rational  marketing  program  fo 
new  product.   In  the  general  ca 
is  applicable  to  many  situation 
under  uncertainty  must  be  made 
incomplete  and  not  necessarily 
The  system's  1  n  t  e  r-rel  at  i  onsh'i  p 
decisions  can  best  be  illustrat 
by  means  of  a  network.   The  lin 
represent  research  tasks  and  th 
evaluations  or  decisions  undert 
of  all  prior  information.   Thes 
together  with  their  associated 
are  used  to  determine  an  optima 
for  acquiring  further  informal 
opt  imum  goal .   (Author) 
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appendix  was  produced  as  a  part  of  PRC 
63^  aad  is  intended  as  background  materia 
document.   In  addition,  a  technique  of 
automatic  indexing  is  described.   (Author) 
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This  paper  presents  some  considerations  Mhich 
are  relevent  to  the  selection  of  a  utility 
scale.   The  procedure  for  the  selection  of  a 
scale  is  the  comparison  of  the  analytical 
poteatial  of  a  scale  with  the  analytical  demand: 
to  be  made  upon  it.   The  analytical  potential 
Of  a  scale  may  be  examined  through  two  general 
aspects  of  scales.   The  operational  character 
of  scale  values,  and  The  information  provided 
by  the  scale-.  (Author) 
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This  paper  is  concerned  with  the  problem  of  de- 
termining the  largest  set  of  features  that  can 
be  collectively  eliminated  from  a  distinctive 
feature  matrix,  independent  of  context.   A  meth- 
od IS  presented  for  obtaining  a  single  maximal 
set  of  features  or  all  such  maximal  sets.   A 
solution  to  the  problem  of  reintroducing  the  re- 
dundant features  by  means  of  minimal  rewriting 
rules  is  also  presented.  (Author) 
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Distribution.  '' 


a  major  banking  system,  did  not  support  the 

a  SuiJer'^   '  '"?"f  *"'  *"  »"»"»«»».  Utilizing 

a  number  of  general  hospitals  of  various  sizes 
IS  presently  underway;  with  one  fourth  of  the  ' 
sample  reviewed,  it  so  far  yields  a  random  di.- 
tr  butioB  of  administrative  component  sizes 
which  do  not  relate  to  organization  size. 
I  Author 
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report 
(•Verbal 


The  design  of  the  voice  key  was  undertaken 
initially  to  improve  existing  available  equip- 
ment and  to  utilize  solid  state  devices  in  the 
place  of  the  more  common  vacuum  tubes.   Since 
.pace  was  not  at  a  premium,  actual  layout  of  the 
circuitry  was  not  done  with  miniaturization  in 
mind— rather  optimum  circuit  operation  was  the 
goal.   As  is  usually  the  case,  however,  the  use 
of  solid  state  elements  did  reduce  the  size  and 
weight  of  the  unit  considerably.   Ql ,  02  and  03 
make  up  a  high  gain  stable  linear  amplifier  of 
conventional  design.   Gain  of  this  circuit  is 
such  that  a  50  K  dynamic  microphoae  will  provide 
ample  signal  to  operate  the  Key  itself.   iiach 
state  is  provided  with  d.  c.  and  a.  c.  feedback, 
to  stabilize  the  circuit  under  extremes  of 
operating  conditions.   Oi  and  D1  make  up  the 
detector  isolator  circuit  providing 
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going  envelope  for  the  integrator  trigger  sec- 
tion.  Isolation  is  not  as  complete  as  one  might 


desire  in  extremely  critical  work,  but  is 
flcient  for  most  application.   Also  tape  r 
corder  outputs  for  verbal  behavior  are  tak 
at  the  emitter  follower  Q2;  loading  effect 
Oi  IS  not  evident.   (Author) 
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duced.  (2)  when  an  occupant's 
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»ken  the  group  changed  a  m<-mb 
of  a  persisting  discrepancy. 
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schedule.   The  extent  of  success  depend-d  on  the 
status  of  the  successful  members,  high  status 
members  being  able  to  contribute  more  points  to 
the  total  than  low  status  members.   Status  dis- 
tinctions were  introduced  following  practice 
After  each  exper  i  m..nl  a  1  block  members  privately 
voted  on  desired  status  changes.   On  the  first 
four  experimental  blocks,  individual  success 
was  scheduled  to  produce  an  optimum  fit  between 
an  occupant's  performance  and  that  deemed  ap- 
propriate to  his  status.   After  block  four  dis- 
crepancies were  induced  between  apparent  and 
appropriate  performance.   (l)  Introduction  of 
f^'lr*  "J"*,"'^'""'  P'-'d-ced  a  general  decrease 
in  Ki.       [2)    Later  performance  changes  depended  on 
the  direction  and  extent  of  the  discrepancy 
between  appropriate  and  apparent  success.   RT 
decreased  when  success  became  less  frequent  than 
that  appropriate  for  the  status.   (Author) 
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study  investigated  the  relationship 
rimentally  induced  effect  and  time 

Forty-eight  female  undergraduates 
y  assigned  to  either  a  competitive 
litive  group.   The  subjects  were 
d  after  a  practice  session  performed 
puzzlelike  tasks.  Success  and  failure 
ically  varied  and  indicated  by  dis- 
1.   In  addition,  the  success  and 
he  competing  partner  was  indicated 

in  the  competitive  situation.  At 
on  of  each  series  of  puzzles,  each 
eta  stimuli  (colored  lights)  was 

the  subject  twice  for  a  standard 
1  and  time  estimates  were  made  using 
f  reproduction.   (Author) 
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ing aids . 

Several  criteria  relating  to  tke  handling  of 
general  aviation  on  airports  have  been  developed 


in  «any  cases,  .odif icalions  of  existing  cri- 
teria are  suggested.   These  include  the  subjec 
of  runway-length  corrections,  instrument-appro 


ts 


■etropol.ta.  areas.   Observations  of  general- 

llilti7.    °P"='»"'"»  't  air-carrier  and  general- 
av  atlon  airports  have  indicated  that  new 
criteria  for  determining  the  numbers  of  airports 
requ  red  i n  ^et ropol i t an  areas  are  needed.   In 
DfI«i''^'II'  "''""^^  Pl^"»  and  individual  airport 
bineJi.     '-P^t^ce  of  using  a  cost-versus- 
benefit  economic  analysis  is  stressed.   The 
criteria  developed  have  been  tested  by  applying 
them  to  the  Lambert-St.  Louis  airport  and  to   " 
llVtlll)    '"'"'""8  for  the  Washington.  D.  C.  area. 
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This    report    represents    the    second    In    a    seri.s    of 
preliminary    studies    being    prepared    in    support    of 
a    comprehensive    program    to    re-examine    all    of    the 
services    which    KAA    provides    with    the    intent    of 
conf.guring    the    facilities    and    personnel    deploy- 
ment    ,n    a    way    which    makes    the    best    over-all    use 
of    the    available    r-source,.      The    intent     is    to 
present    a    concise    picture   of    FAA    personnel 
deplovment    and    cost,    as    it    exists    today.       (Author 
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AND  OTHER  METABOUTES  IN  ESCHERICHIA  COU, 
by  Inger  Grundt.   14p 
Contract  IAEA  65/ US 


UCRL-10724       OTS  $2.00 


Lawrence  Radiation  Lab. ,  U.  of  California,  Berkeley. 

Pmnrvrr      nn  CRYSTALLINE  LUMINESCENCE  OF  CELL-NUCLEAR 

iDoTrVA-rr'Axi   A\,r^  r^t^cr.,  ,.r^o^.  CHEMICALS  UNDER   IONIZING   RADIATION.  Doctoral 

NS^^^p^pxx^ufvS^JT.'u^^'^'^'^^^^        ^  '^''''  by  ^'^^"^  Lawrence  Lehman.    14  M^r  63, 

MUSCLE  MEMBRANE,  by  Ad.)lfo  Portula,  Juan  C.  Perez,    85p  76refs 

^Tr  ^^I^'J^^  ^^"°"  "'"'^-   '^P  ^"^^^  Contract  W7405-eng-48 

Grant  PHS  A-5862,  Contracts  AT(40-1)2700  and  • 

DA-49-193-MD-2256 
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UCRL- 10683  OTS  $2.75 

Lawrence  Radiation  Lab. ,  U.  of  California, 
SEMLVNNUAL  REPORT.  BIOLOGY  AND 
FALL  1%2,  ed.  by  John  H.  Lawrence  and 
Dec  62,  186p399refs 
Contract  W7405-eng-48. 


LF-4   OTS   $0.50 

Lovelace  Foundation  for  Medical  Education  a^f  Re- 
search,  Albuquerque,  N.  Mex. 
THE  TISSUE  DISTRIBUTION  AND  EXCRETIO>    OF 
CESIUM-137  FOLLOWING  INHALATION  -PRtl  IMI- 
NARY  DATA  FOR  RATS,  by  J.   F.  Stara  and  HI  G 
Thomas.    Apr  63,  25p    37refs 
Contract  A'li(2V-2)1013 


NASA  N63-19990       OTS  $1.60 

^^^,^3^^^^^  ^  Aviation  Medicine,  Pcnsacola.  Fla 
A  NOTE  ON  THE  INFLUENCE  OF  SHIELD  Gimi- 
ETRY  ON  AIR  DOSE  AND  TISSUE  DOSE  FRC  T 
PROTONS  WITHIN  A  SPACE  VEHICLE    by 
Schaefer.    25  Apr  63,   18p7refs 


TID-18135   OTS   $1.60 

^rkeley.  Roscoe  B.  Jackson  Memorial  Lab. ,  Bar  Harbor 

Maine.  ' 

TrONS^^N^PRP^^o^.^.^""  CHROMOSOMAL  ABERRA- 
TIONS IN  PRE-SPERMATOCYTIC  CELLS  OF  irra 
OIATED  MALE  MICE.    Progres.  rapu  .^  Fe b  62- 

cL'"."a^'^''iT2U3°''''''="-    ""'"•  '*^"-='» 


MEDKINE. 
Tov  < :  Neville. 


He    nann  J. 


ORINS-42   OTS   $1.75 

Oak  Ridge  Inst,  of  Nuclear  Studits,  Tcnn. 
MEDICAL  DIVISION  RESEARCH  REPORT  EOF 
70p    18refs 
Contract  AT  40-1 -GEN- 33 


TID-17502      OTS   $2.60 

Pittsburgh  U  .  Pa. 
RADIO-ECOLOGY  OF  SMALL  VERTEBRATE  ifeCIES 
ITNDER  NATURAL  ENVIRONMENTS.    Progress  rept. 
Jan  I -Nov  1,  62.  by  C.  A.  Tryon,  Jr.    26p 
Contract  AT(30- 1)2579 


NYO- 10050  OTS  $2.75 

Radiological  Research  Lab.,  a>luml)iaU.,  Ne> 
BIOLOGY  AND  MEDICINE.    Annual  rept.  on 
Project.   I  Jan  62,   171p69ref.s 
Contracts  AT(;kJ-l)GEN-70  and  AT(30- 1)2740 


UR-627    OTS   $1.50 

Rochester  U.  School  of  Medicine  and  IXntistrv 
BlO^^V^'f  ^.^'^'^^''"^^^^  'N  RADIATION 

'  Au%%5r45rfs'-  '^'""'"  ^"^  ''"^'^  '' 
Contract  W7405-eng-49. 


Re  ija 


1%2. 


York. 

rch 


N.   Y. 
Itevis. 


TID- 17890      OTS     $3.60 

Smithsonian  Institution,  Washington    D    C 
PROGRESS  REPORT  [ON  RADIATION  ANd' 
?2p  Mref*^^    FEBRUARY  1962-  FEBRUARY  1963. 
Contract  AT(30- 1)2373 


CHEMISTRY 


IS-657  OTS  $0.50 

Ames  Lab. ,  Iowa  State  U.  of  Science  and  Tech 
SOME  OBSERVATIONS  ON  RARE  EARTH  SALTS  OF 
TRICARBALLYUC-ACID  (PROPANE- 1.2  3-TRI- 
CARBOXYLIC  ACLD).   HYDRATION  AND  SOLUBIUTf 
OF  TOE  COMPOUNDS,    by  Asim  K.  Gupta  and 
Jack  E.  Powell.  Jul  63,  12p 
Contract  W7405-eng-82 


TID- 18 170  OTS    $L60 

Argonne  National  Lab.,  UL 
PROTON  MAGNCTIC  RESONANCE  STUDIES  OF  ACI- 
DIG  ORGANOPHOSPHORUS  COMPOUNDS,  by  J ohn  R 
Ferraro  and  D.  F.  Peppard.  Dec  62.  lip  I9refs       ' 
Contract  W3 1-109 -eng-38 


ANL-6747    OTS   $0.50 

Argonne  National  Lab. ,   111. 
TABLES  OF  OXYGEN  PRESSL'RES  CALCULATED 
FROM  THE  HYDROGEN-WATER  SYSTEM  AND 
FROM  THE  DISSOCIATION  OF  CUPRIC  OXIDE,  by 
L.  M.   Atlas  ^nd  J.  B.  Moscr.    Jul  63,  9p    4refs 
Contract  W3l-109-eng-38. 


TID-i8I36(Pt.  I)    OTS    $3.60 

Arizona  U. ,  Tucson. 

OP ^5?^  PARAMAGNETIC   RESONANCE  STUDIES 
OF   RIBOFLAVIN  AND  ITS  DERIVATIVES     I     THF 
ISOALLOXAZINE  SEMIQUINONES.  by  Am U  V. 
Guzzo  and  Gordon  To'Jin.   1962.  35p  35refs 
Contracts  AF  19(604)8475  and  AT(  1 1  - 1)908 
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TID-18136(Pt.  10   OTS   $1.60 

Arizona  U.,  Tucson, 
ELECTRON  PARAMAGNETIC  RESONANCE  STUDIES 
OF   RIBOFLAVIN  AND  ITS  DERIVATIVES.    II.   THE 
ALLOXAZINE  SEMIQUINONES,  by  Anthony  V.  Guzzo 
and  Gortion  TolUn.   1961,  18p  Trefs 
Contracts  AF  19(604)8475  and  A't-(  11-1)908 


TID-18156  OTS  $1.60 

Arizona,  U. ,  Tucson. 
STTRUCTURE  OF  HUMIC  ACID.   IV.    ELECTRON 
PARAMAGNETIC  RESONANCE  STUDIES,   by  Gordon 
Tollin,  Ted  Reid,  and  Cornelius  Stellink.   1%2,  5p 
6refs 
Contract  AT(1 1-1)908 


TID- 18343   OTS   $1.60 

Brandeis  U. ,  Waltham.  Mass. 
PHOTOCHEMICAL  REACTIONS  OF  COMPLEX  MOLE- 
CULES IN  CONDENSED  PHASE.  Progress  rept. 
I  May  62-30  Apr  63,  by  Henry  Unschitz.   15  Mar  63, 
13p  4ref8 
Contract  AT(30- 1)2003 


BNL-800  OTS  |0. 50 

Brookhaven  National  Lab. ,  Upton,  N.  Y. 
DETERMINATION  OF  URANIUM  AT  MICROGRAM 
LEVELS  BY  DERIVATIVE  POLAROGRAPHY,    by 
Cleniens  Auerbach  and  George  Kissel.  May  63,  8p 
9refs 

Contract  AT(30-2)GEN-16 
T-307 


TID- 18423   OTS   $1.60 

Illinois  U.  Engineering  Experiment  Station,  Urbana. 
KINETICS  AND  MECHANISMS  OF  CATALYTIC  RE- 
DUCTION PROCESSES.    Final  terminal  rept.  by 
MaxS.  Peters.    15  Mar  63,  13p   lOrefs 
Cont  r act  AT(  1 1  -  0883. 


UCRL-10706      OTS   $3.00 

Lawrence  Radiation  Lab.,  U.  of  California,  Berkeley. 
INORGANIC  MATERIALS  RESEARCH  DIVISION. 
ANNUAL  REPORT,   1%2,    28  Feb  63,   23^  91ref8 
Contract  W7405-eng-48 


UCRL-106%  OTS  $2.75 

Lawrence  Radiation  Lab. ,  U.  of  California,  Berkeley. 
LCWGITUDINAL  DISPERSION  IN  PACKED  EX- 
TRACTION COLUMNS,   by  AJphonse  Hennico,  Gabriel 
Jacques,  and  Theodore  Vermeulen.    18  Mar  63.  198p 
86ref8 
Contract  W7405-eng-48 


UCRL-7168  OTS  $1.25 

Lawrence  Radiation  Lab. ,  U.  of  California.  Uvermore 
TOE  THERMODYNAMIC  FUNCTIONS  FOR  CARBON 
DIOXIDE  IN  THE  RANGE  40  TO  lOOOoC  AND  1 
TO  1400  BARS,   by  W.  E.  Sharp.   19  Dec62,  54p9ref8 
Contract  W7405-eng-48 


UCRL- 10708       OTS  $1.00 

V^ZrI^'at^^^"^^^^  '  ^'  of  California,  Berkeley. 

^^I>?  oiX    '?E.^"^''':!?'^^^^  PROPERTIES 
«Jf  ^INC  OXIDE.    Doctoral  thesis,  by  Donald  F 
Anthrop.    1  May  63,  46p  18refs 
Contract  W7405-eng-48 


LADC-5566      OTS   $1.10 

Los  Alamos  Scientific  Lab.,  N    Mcx 
COMPOUNDS  OF  DIVALENT  LANTHANIDES 
TAl' s?Jl5??;rR?'''^'^^  PROPERTIES.   An6  CRYS- 

J^'E'^S^^S^y'%''r3r;fs-  ''''-''  '■  "•  ^""*^^' 
Contract  W7405-eng-36 


LA-2900     OTS   $4.00 

Los  Alamos  Scientific  Lab. ,  N    Mex 
DETONATION  PROPERTIES  OF  CONDENSFD  EX- 
PLOSIVES COMPUTED  USING  THE  BECKER- 
KISTIAKOWSKY-WILSON   EQUATION  OF  STATE    bv 
Charles  L.  Mader.    17  July  63,  .J24p  ' 

Contract  W7405-eng-  16 


LAMS- 2896   OTS   $0.  50 

Los  Alamos  Scientific  Lab. .  N.   Mcx. 
GRAPHITE-HYDROGEN-METHANE  KINETICS  ABOVE 
I6OOOK.  by  John  D.   Rogers  and  Alexander  Sesonske. 
26  May  63.   21  p   Srefs 
Contract  W7405-eng-36 


LADC-5579      OTS  $1.10 

Los  Alamos  Scientific  Lab. ,  N.  Mex. 

JS\^.f^^^'^^^^  ^^^  THERMAL  DECOMPOSITION 
OF  SOME  RARE  EARTH  CARBONATES,  by  Earl  L 
Head,  and  Charles  E.  HoUey,  Jr.    1962,  8p  llrefs 
Contract  W-7405-eng-:36 


NYO-9873     OTS   $2.60 

Massachusetts  Inst,  of  Tech. .  Cambridge 
CALCULATION  OF  PSEUDO-LATTICE  ENERGIES 
AND  THE  ESTIMATION  OF  METAL-LIGAND  BOND 
ENERGIES  IN  SOME  TETRAHEDRAL  TETRA- 
CHLOROMETALLATE  (10  COMPLEXES,  by  A.  B.Blake 
and  F.  A.  Cotton.    IS  Mar  63.   29p  20refs 
Ccwitract  AT(30-1)1965 
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NYO-1053.S   OTS  $4.60 

Massachuscns  Inst,  of  Tech..  Cambridge. 
KINETICS  OF  REACTIONS  BETWEEN  LIQUID 
METALS  AND  LIQUID  SALTS,   Progress  re:t 
1  Mar-30  Dec  62,  by  Thomas  B.  King.    4;ip  sHefs 
Contract  AT(30-1)1985 


NASA  N63-18489   OTS   $1.60 

Melpar,  Inc. ,  Falls  Church,  Va. 
THE  DETECTION  OF  OXYGEN  BY  GAS-PHJHSE 
LAROGRAPHY  AT  LOW  TEMPERATURES 
PRESSURES,  by  Gerald  Halpert  and  R.  T. 
14p  7ref8 

Contract  NAS7-10i3 
NASA  CR-50605 


>  siD 


F(i 


TID- 18128     OTS   $3,60 

Michigan  U. .   Ann  Arbor. 
ELECTROCHEMISTRY  IN  PYRIDINE.    III.    dflEMICAL 
AND  ELECTROaiEMICAL  REDUCTIONS  O"    PY- 
RIDINE, by  Andrzcj  Cisak  and  Phillip  J.  Elvi|4 
1  Feb  63,   35p   2.Srefs 
Contract  AT(11-1)1148 
Rept.  no.  75 


ORNL-TM-527   OTS   $3.60 

Oak  Ridge  National  Lab. ,  Tenn. 
SURVEY  OF   RECENT    DEVELOPMENTS  IN  iOLVENT 
EXTRACTION  WITH  TRIBUTYL  PHOSPHATL,  By  R.   L. 
Blanco,  C.  A.  Blake,  Jr.,  W.  Davis,  Jr.,  ani|R.  H. 
Rainsy.  21  Mar  63,  39p  39ref8 
Contract  W7405-eno'-26 


TID- 181 12   OTS    $3.60 

Pennsylvania  State  U. ,  University  Park. 
THE  MECHANISMS  OF   FISSION  GAS  DIFFljjfelON  IN 
GRAPHITE.  Summary  rept  1  Jun  62-31  May  t: ,  by 
W.  S.  DiethomandP.  L.  Walker,  Jr.   1  Mar  )3,  31p 
Contract  AT(30- 1)2792 


M'-818  OTS  $0.50 

Savannah  River  Lab. ,  Aiken,  S.  C. 
EXTRACTION  BeiAVIOR  OF  ZIRCONIUM  AjT  SHORT 
RESIDENCE  TIMES,   by  Alben  A   Kishbaugh[ 
May  63,  18p  7refs 
Contract  AT(07-2)l 


DP-700   OTS    $3.50 


Savannah  River  Lab.,  Aiken,  S.  C. 

SOLVENT  EXTRACTION  DATA  FOR 

A  compilation  if  daw  in  the  literature,  by  l-. 
Dec  62,  27  2p  86ref8 
Contract  AT(07-2)1 


PLUTC  flUM. 


PO- 
LOW 
ey.  (1962] 


Smith. 


TIU- 18257    OTS   $6.60 

Texas  Engineering  Experiment  Station,  College 
Station. 

AN  INVESTIGATION  OF  COMPUTER  COUPLED  AUTO- 
MATIC ACTIVATION  ANALYSIS  AND  REMOTE  LUNAR 
ANALYSIS.  Quarterly  progress  rept.  1  Nov  62-1  Feb  63 
by  Lloyd  E.  Fite,  Edgar  L.  Steele,  Richard  E. 
Wainsrdi,  Edward  Ibert,  and  Wayne  Wilkins.  65p  Srefs 
Contract  AT( 40- 1)2671 


NASA  N63- 18289      OTS   $2.60 

Wyandotte  Chemical  Corp. ,  Mich. 
INVESTIGATION  OF  ACTIVATED  SPECIES. 
Summary  rept.  no.  2,  30  Apr  62-30  Apr  63,  by 
L.  E.  Kuentzel  and  R.  K.  Seizinger.   Apr  63,  24p 
Contract  NASr-24 
NASA  CR-50296 


Ta>18448  OTS  $1.60 

Yale  U. ,  New  Haven,  Conn. 
ANNUAL  PROGRESS  REPORT  (ON  TRANSPORT  AND 
THERMODYNAMIC  PROPERTIES  OF  AQUEOUS 
SOLUTIONS),    JANUARY  1,    1962-JANUARY  1,   1%3. 
Mar  63,   15p 
Contract  AT(30- 1)1375 


TID- 18398  OTS  $1.10 

Yale  U. ,  New  Haven,  Conn. 
SOME  CONSEQUENCES  OF  TOE  RULE  FOR  THE 
CALCULATION  OF  ACTIVITY  COEFFiaENTS  OF 
SALTS  IN  ORGANIC  SOLVENT- WATER  MIXTURES, 
by  Herbert  S.  Hamed.   l%2,  5p  2refs 
Contract  AT(30- 1)1349 


Analytical  Chemistry 

HW-77538       OTS  $0.50 

Hanford  Atomic  Products  Operation,  Richland,  Wash. 
CONTINUOUS  MEASUREMENT  OF  TRACE  CONCEN- 
TRATIONS OF  HARDNESS  IN  WATER,  by  T.  F. 
Demmitt  and  M.  C.  Burt.    May  63,  12p  2refs 
Contract  AT(45-1)1350 


LA-2921       OTS  $0.50 

Los  Alamos  Scientific  Lab. ,  N.  Mex. 
SPECTROPHOTOMETRIC  DETERMINATION  OF 
MICRO  QUANTITIES  OF  CHLORIDE  IN  PLUTONIUM 
METAL,  by  Karl  S.   Bergstresser.    May  63,   I2p9refs 
Contract  W7405-eng-36 


NBL-195      OTS  $1.25 

New  Brunswick  Lab.,  N.  J. 
SEMIANNUAL  PROGRESS  REPORT  FOR  THE  PE- 
RIOD JL!LY  1962  THROUGH  DECEMBER  1962.  by 
C.  J.   Rodden.    Aug  63,   S8p  Srefs 
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100-14609      OTS  $1.25 

PhillipB  Petroleum  Co. ,  Idaho  Falls. 
MANLIAL  OF  ANALYTICAL  METHODS  FOR  EX- 
PERIMENTAL ORGANIC  COOLED  REACTOR,  ed.  by 
T.  D.  Morgan.    25  Jun  63,  45p  Srefs 
Contracr  AT(10-l)205 


IIX)-l4316(Suppl.  4)     OTS  $3.  00 

Phillips  Petroleum  Co. ,  Idaho  Falls. 
MANUAL  OF  THE  ANALYTICAL  METHODS  USED 
BY  THE  CONTROL  LABORATORY  AT  THE  oIeMI 
CAL  PROCESSING  PLANT.  31  May  63,  202p. 
Contract  AT(1 0-1)205. 


TLD-18119  OTS  $1.60 

Rutgers  U. ,  New  Brunswick,  N.  J. 
ANALYTICAL  CHEMISTRY  OF  THE  POLYPHOS- 
PHATES.  Final  rept.  by  William  Rieman.  28  Feb  63, 
15p  28refs 
Contract  AT(30- 1)1306 


DP- 798  OTS  $0.75 

Savannah  River  Lab. ,  Aiken,  S.  C. 
A  CONTROLLED- POTENTIAL  COULOMETER  WITH 
TRANSISTORIZED  POWER  AMPUFIERS,   by  Roben  C 
Propst.  May  63,  30p  6refs 
Contract  AT(07-2)1 


Organic  Chemistry 


NYO-10178      OTS   $2.00 

Consolidation  Coal  Co. ,  Librarv,  Pa. 
DEVELOPMENT  OF  TRITIL^M  LABELING  OF  OR- 
GANIC MATERIALS.    Final  rept.   I  Mir  62-31  Jan  63. 
20  Jun  63,  «»8p  lOrefs 
Contract  A  1X30-1)2976 


GA-3985  OTS  $0.75 

General  Atomic  Div. ,  General  Dynamics  Corp. , 

San  Diego,  Calif. 
HTCH  BINDERS  FOR  GRAPHITE:  A  SURVEY  OF  THE 
LITERATURE,    by  J.  R.  Hooker.  7  Mar  63,  29p89refs 
Contract  A1X04- 3)167 


EARTH  SCIENCES 


AD-404  750  OTS  repriced  $5.00 

Defense  Documentation  Center,  Car^ro..  Station, 

Alexandria,  Va. 
OCEANOGRAPHY.   A  REPORT  BIBUOGRAPHY. 
Bibliography  from  1953-15  Mar  63,  comp.  by  Esther  E, 
Thompson.  May  63,  365p  2190refs 


DESCRIPTORS:     •Oceanology,  ♦Bibliograpnies, 
•Marine  biology,  Aquatic  animals,   Fishes,  Marine 
borers.  Algae,  Plarhcton,  Sea  water,  Chemistry, 
Desalination,  Salinity,  Mechanical  properties. 
Structural  properties.  Ice,  Economics,  Hydrographic 
surveying.  Marine  geophysics,  *Marine  geology, 
•Marine  meteorology.  Beaches,  Reefs,  Ocean  bottom. 
Ocean  currents,  Occi-n  waves.  Tides,  Measurement, 
Temperature,  Oceanographic  equipment.  Instrumen- 
tation, Scientific  research.  Symposia. 

The  scope  of  this  d(x:ument  includes  biological, 
chemical,  economic  physical  and  practical,  and  applied 
oceanography  as  well  as  marine  geology  anil  scientific 
research  in  these  areas.   Citations  are  included  for 
all  unclassified  repons,  without  release  limitations, 
that  were  acquired  by  DDC  from  1953  to  15  March  1963, 
Although  many  of  these  citations  are  related  to  more 
than  one  of  the  above  categories,  on  cross-referencing 
has  been  attempted,  except  in  the  biological  oceano- 
graphy section.   References  on  boring  and  fouling  by 
sea  organisms  are  included;  however,  citations  on 
control  of  corrosion  and  deterioration  by  seawater 
are  not  included. 


MITS-49   OTS    $1.00 

Massachusetts  Inst,  of  Tech. ,  Cambridge. 
THE  ADAPTATION  OF  NEW  RESEARCH  TECH- 
NIQUES TO  MINERAL  ENGINEERING  PROBLEMS. 
Semi-annual  progress  rept.  for  period  ending 
31  Oct  62.  31  Jan  63,  45p  3ref8 
Contract  AT(30- 1)956 
NYO- 10327 


Climatology  and  Meteorology 


NASA  N63- 18293   OTS   $8.69 

Cornell  Aeronautical  Lab,,  Inc.,  Buffalo,  N.  Y. 
HIGH  RESOLUTION  WIND  AND  WIND  SHEAR 
MEASUREMENT    WITH  DOPPLER   RADAR.  Final 
rept.,  5  Apr  61-5  Jun  62,  by  James  E.  Jiusto.  [1962] 
99p  Urefs 
Contract  NAS8-1521) 
CAL-IH-1525-P-1;  NASA  CR-59169 


NASA  N63- 18498  OIS    •»^.60 

Cornell  Aeronauncul  Lab.,  Inc.,  Buffalo,  N.   Y. 
PROJECT  FOG  DROPS.     INVESTIGATION  OF  WARM 
FOG  PROPERTIliS  AND  FOG  MODIFICATION  CON- 
CEPTS.   Quarterly  progi CSS  rept.  no.   1,   I  Feb- 
1  May  63,  by  James  E.  Jiusto.    [l963|  28p    33refs 
Contract  NASr-lS6 
CAL  report  no.  RM-I788-P:    NASA  CR- SOS,"*). 
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Institution, 
CELES- 


A>  ) 

V(i 


IS. 


Geodesy 


NASA  N63-19960   OTS   $2.60 

Astrophysical  Observatory,  Smithsonian 

Cambridge,  Mass. 
PRECISE  ASPECTS  OF  TERRESTRIAL  / 
TIAL  REFERENCE  FRAMES,  by  George 
30  Apr  63,  24p   7refs  ^ 

Gram  NsG-87-60 
SAO  Special  rept.  no.   123;  NASA  CR-50832 


NASA  N63- 19959       OTS  $5.  60 

Astrophysical  Obser^ratory,  Smithsonian  Iilititutlon 
Cambridge,  Mass.  ^ 

NOTES  ON  THE  DESIGN  AND  OPERATIO^    OF 
SATELLITE  TRACKING  STATIONS  FOR  GttODETIC 

»re^^'  ^  ^'^  ''•  ^^^^^-    ^  ^'^  4154? 

Grant  N8G-87-60 

Special  rept.  no.   124;  NASA  CR -50801 

Geology 


RME-4542   OTS   $0.50 

Atomic  Energy  Commission,    Div.  of  Raw  Mlaterials 

Washington,  D.  C. 
PETROLEUM  RESOURCES  AND  URANIUM  itoSSIBILI- 
TIES  OF  THE  PUCALLPA  REGION.   LORETO  DE- 
PARTMENT,   PERU,    bv  John  W.  Gabelman.     ul  59. 
21  p   5rcfs 


RME-4567(Rev.)  OTS   $0.  SO 

Atomic  Energy  C«»mmission.  Div.  of  Raw  Miterials 

Washington,   D.  C. 
RECONNAISSANCE  FOR  URANIUM  IN  THE 
PEDRO  DE  ATACAMA  AND  LACO  AREAS. 
INCE  OF   ANTOFAGASTA.    CHILE,  by  Paul 
Wilham  A.  Bowes,  Mario  Serrano  C,  and 
B.   Dec  61.   21p    i2refs    Prepared  in  coopei-., 
Instituto  de  Invest igacionts  Geologicas,  Santi 


RMfi-4549    OTS    $0.50 

Atomic  Energy  Co:nmi8sion.  Div.  of  Raw 

Washington,  D.  C. 
RECONNAISSANCE  OF  HIE  IQUITOS  AREA. 
DEPARTMENT,  PERU,  by  John  W.  Gabelman 
Guillermo  Morales  S.jan  60,  I2p  2refs  Prep: 
cooperation  with  Junta  ck.  Control  dj  Encrgia 


RME-4541   OTS   $0.50 

Atomic  Energy  Commission.    Div.  of  Raw 

Washington,  D.  C. 
RECONNAISSANCE  OF  THE  PERUVIAN  ^. 
FROM  LIMA  TO  TAI^RA,  by  John  W.  Gab^.. 
and  Cesar  Ra  ijol  /..  July  59,   I6p  3refs     Prepa 
cooperation  with  Junta  dj  Control  de  Energia  A 
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RME-454J      OTS   $0.% 

i^^^:^T"''''''"'-   ^'-  «^ '^^  Materials. 

jA"«^-T^^pl'V^'-'oi'o°  ^^^^  ^^^^'   CAJAMARCA  DE- 
PARTMENT. PERU,  by  John  W.  Gabelman.    Jul  59 
17p  irefs    Prepared  in  cooperation  with  Instituto  de 
Investigaciones  Geologicas, 

Physics  of  the  Atmosphere 

NYO- 9677      OTS   $7.60 

Del  Electronics  Corp. .  Mount  Vernnn    m    v 
STRATOSPHERIC  MOTORING  PR S AM  ""semi- 
annual  progress  rept.  .  Jul  62-lan  61    hu  m    i 
15  Mar  63,  71p  6ref8  '  '  ^  ^-  LiPPmann. 

Contract  AT( 30- 1)2363 


NASA  N63- 19367   OTS    $2.60 

a?dl™iL^A^  ^^^'  ^"'^''  ^"^-^l  Aeronautics 
and  Space  Administration,  Huntsville    Ala 

Mil'  Afc,RO-63-23;  NASA  TM  X-50260 


NASA  N63- 18375  OTS  $2.60 

Southwest  Center  for  Advanced  Studies.  Dallas    Tex 
DYNAXnc  DIFFUSION  PROCESSES  IN  THE  EX- 

Gr^nt'Ns'G-2%!;2'-  ""^^"'  ''  ^'^  "'  '''  ''^^^ 
NASA  CR-50417 

Presented  at  the  NATO  Advanced  Study  Institute  on 
Electron  Density  Profiles  in  the  Ionosphere  and 
Exosphere. 


ENGINEERING 


IS-562   OTS   $1..S0 


Ames  Lab. ,  Iowa  State  U.  of  Science  and  Tech 
DESIGN.    CONSTRUCTION.    AND  PERFORMANCE  OF 
TWO  COMPACT  AIR  COOLED  SODIUM  HEAT  EX- 
CHANGERS,  by  William  F.   Brown,   Ray  W.   Fisher    and 
Henry  M.  Black.    Mav6.\  ,S9p    lOrefs 
Contract  W7405-eng-82 


ANL-6738      OTS    $1.00 

Argonne  National  Lab.  ,111. 
DEVEIX)PMENT  OF   AN  ELECTRICAL  RESISTIVITY 
PROBE  FOR  VOID-FRACTION  MEASUREMENTS  IN 
AIR-WATER  FLOW,  by  George  P.  Nassos.    Jun  63,  38p 
1 4ref s 

Contract  W3l-I09-eng-38 
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ANL-6754   OTS   $2.50 

Argonne  National  Lab.,  111. 
AN  EXPERIMENTAL  INVESTIGATION  OF  TWO- 
PHASE,  TWO-COMPONENT  FLOW  IN  A  HORIZON- 
TAL,  CONVERaNG-aVERaNC  NOZZLE,  by 
Joaeph  A.  Vogrin,  Jr.  Jul  63,  13 Ip  27ref8 
Contract  W31-109-eng-38 


PNE-2I7F      OTS  $2.50 

Boeing  Co. .  Seattle,  Wash. 
MASS  DISTRIBLTION   AND  THROWOLTT  STl'DIES. 
Final  rept.  on  Proj.  SEDAN,  by  R.  H.  Carlson  and 
W.  A.  Roberts.   May  63,  I44p  ISrefs 


BNL-6796   OTS   $2.60 

Brookhaven  National  Lab. ,  Upton,  N.  Y. 
FUNDAMENTALS  OF  VACUUM  TECHNOLOGY,  by 
C,  L.  Gould.     15  Feb  63,   28p 
Contract  AT130-2)GEN-16. 


PNE-104F     OTS     $0.50 


Lawrence  Radiation  Lab. ,  U.  of  California, 

Livermore. 
CLOSE-IN  SHOCK  STUDIES. 
Lombard  and  Dean  V.  Power. 
Contract  W7405-eng-48. 


Final  rept.  bv  David  B. 
22  Mar  62.  27p  6refs 


PNE-300  OTS  $0.50 

Lawrence  Radiation  Lab. ,  U.  of  California,  Livermore. 
SCOPE  OF  CHENQCAL  EXPLOSVE  CRATERING 
EXPERIMENT.   Preliminary  rept.  on  Proj.  PRE-BUGCY 
by  E.  Graves,  W.  R.  Wrav  and  R.  B.  Pierce. 
15  May  63,  50p 


LAMS-2934      OTS    $1.25 

Los  Alamos  Scientific  Lab. ,  N.  Mex. 
TEMPERATURE-FLOW  STABIUTY   EXPERIMENTS, 
by  F.  A.  Guevara,  B.  B.  Mclnteer,  and  R.  M.  Poncr. 
10  Jul  63.  52p 
Contract  W7405-eng-36 


NASA  N63-19263       OTS  $2.  60 

Marshall  Space  Flight  Center,  National  Aeronautics 
and  Space  Administration,  Huntsville,  Ala. 
A  RADIANT  HEAT  SOURCE  IN  A  SIMULATED 
ALTITUDE  O4VIR0NMENT,  by  F.  Uptagrafft, 
H.  M.  King,  and  W.  N.  Clotfelter.    19  Dec  62,  24p2ref.s 
MTP-P&VE-M-62-15;  NASA  TM  X-50221 


PNE-230F       OTS  $1.25 

Naval  Radiological  Defense  Lab. ,  San  Francisco. 

Calif. 
NAVAL  AERIAL  PHOTOGRAPHIC  ANALYSIS.   Rept. 
on  Proj.  SEDAN,  by  F.  L.  VuiUemot.  Jan  63,  52p 
Srefs 


SC-49ll(RR)       errs  $1.25 

Sandia  Corp. ,  Albuquerque,  N.  Mex. 
ARGON  OPERATION  OF  THE  120-KW  SANDIA  ARC 
JET  FACILITY,  by  W.  B.  Brooks  and  G.   E.   Reis. 
May  63,  53p  12refs 
Contract  AT(29- 1)789 


SCR-312  OTS   $1.60 

Sandia  Corp.,  Albjquerque,  N.  Mex. 
BASIC  PROBLEMS  IN  DESCRIBING,   GAGING,   AND 
ACCEPTING  PARTS,  by  B.  E.  Barker  Feb  63.  Up 
Contract  AT( 29- 1)789 


SCR-679      OTS   $0.75 

Sandia  Corp. ,  Albuquerque,  N.  Mex. 
FREE-FIELD  GROUND  MOTION  PRODUCEDtBY   EX- 
PLOSIONS, by  William  R.  Perret.    Jul  63,  34p 
Contract  AT( 29- 1)789 


SCR-617   GTS   $0.50 

Sandia  Corp. ,  Albuquerque,  N.  Mex. 
THE  PHANTOM  GAGE  (COMBINED  PART  AND  GAGE 
SPECIFICATIONS),  by  E.  S.  Roth.  Jun  63.  5p 
Contraa  AT(29-1)789 


PNE-202F      OTS   $0.75 

Sandia  Corp. ,   Albuquerque,  N.  Mtx. 
SEDAN  LONG  RANGE  BLAST  PROPAGATION.    Final 
rept.  on  Proj.  PLOWSHARE,  by  Jack  W.  Reed  and 
Hugh  W.  Church.    Jun  63,    i3pl2refs 


PB  181  510 


OTS  $0.75 


Stevens  Inst,  of  Tech. ,  Hoboken,  N.  J. 
S'JMMARY  OF  INVESnCATION  OF  MIDSHIP  BEND- 
ING MOMENTS  EXPERIENCED  B>'  MODELS  IN  EX- 
TREME REGULAR  WAVES.    Final  rept.  on  Model  in 
Exrrcme  Waves,  Proj.  SR-157,  by  John  F.  DalzcU. 
18  Dec  63,  23p  4refs 
Contract  NOb3-8S51>? 
SSC-157 

DESCRIPTORS:  ♦Ship  hulls,  ♦Hulls  (Marin-),  Deforma- 
tion, Momenrs,  Ship  mojels,  Cargo  ships,  Tankers, 
Destroyers,   ♦Wa'er  waves.  Statistical  analysis. 

This  rej>Drt  summarizes  experimental  research  to  in- 
vestigate the  j>3J5ib;iity  of  a  physical  upper  limit  on 
nidship  benJing  momen's  being  reached  in  regular 
waves  o.'  hciglir  s  giiificantly  less  than  the  theoretical 
upp.:?r  limit  of  stability  .'o-  p -o.::ressive  wavjs 
(h/  >^=  1/7),    Trie  experiments  injlu<J.d  variation  of 
ship  -ype,  of  distribution  of  loading  anj  d'  frcclioard  is 
moJcl  parameters.   Th<:  ship  typ.-s  investigatc-d  were  a 
moj  rn  cargo  vessel,  a  large  unkcr,  and  i  mo-Jern 
destroyer.    Ea^'i  ^xyi::\  was  tested  at  v.iriojs  speeds  in 


S-10 


regular  head  and  following  waves  of  several 
le.igths  and  of  a  wide  range  of  hcigh:s.    No  s 
upper  limit  o'  bending  moment  was  fojnd.    HWve 
study  csublishcs  more  firmly  the  grossly  li. 
jvndeocc  of  midship  bending  moment  on  wav,. 
even  for  extreme  wave  heights  which  may  be 
lered  in  service.   Those  findings  strengthcnc 
for  determining  design  wave  bend  nj  moment- 
basis  of  statistical  anlyses  o'  ocean  waves 
resulting  bending  moments. 
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PB  181  553      OTS   $4.00 

Airtx>rne  Instruments  l^b. ,  Deer  Park    N 
AIRPORT  CAPACITT.    A  HANDBOOK   FOR 
ANALYZING  AIRPORT  l^SIGNS  TO  DET 
PRACTICAL  MOVEMENT  RATES  AND  A 
OPERATING  COSTS.  Rept.  on  Contract 
June  63,  279p.   Proj.  412-7-lR. 


DETEF14INE 
IRC  I  AFT 
FAA/3RD-136. 


DESCRIPTORS:   •Airports.  Design,  Air  traffic 
Terminal  flight  facilities.  'Runways,  'Air  tr^fic 
Take-off,  Landings,  Taxiing,  Scheduling, 

This  handbook  is  designed  to  permit  the  user 
mine:  (1)  capacity  of  a  given  airport;  (2)  relat 
of  the  capacity  of  a  given  airport  to  the  traffic 
and  (3)  effects  at  the  capacity  and  demand  on 
improvements  or  changes  and  vice  versa. 
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PB  163  679      OTS   $19.  75 

Cornell  Aeronautical  Lab. ,  Inc. ,  Buffalo,  N 
INSTALLATION  OF   AN   AUTOMATIC 
SYSTEM  IN  A  T-33  AIRPLANE  FOR  VAR 
STABILITY  FLIGHT  RESEARCH.    PART  1:  PWE- 
LIMINARY  INVESTIGATION  AND  DESIGN 
Rept.  on  Flight  Control  Technical  Requi 
by  J.  N.  Ball.   Jul  56,  .i32p  lOrefs 
Contract  AF  33(616)2578 
WADC  Technical  rept.  55-156,  Pan  1;  AD-97 


UK- 


DESCRIPTORS:  ♦Jet  training  planes,  ♦Flight  cfchtrol 
systems,  Atuomatic,  Control  systems,   ♦ServtJ^ 
mechanisms,  Design,  Simulation,  Subility. 

The  preliminary  design  phase  was  completed  <^ 
project  under  which  a  T-33  will  be  equipped  a 
iable  stability  airplane  for  a  program  erf  flight 
search  on  airplane  handling  characteristics, 
ible  hydraulic  servos  will  be  used  to  operate  . 
trol  surfaces  so  as  to  provide  artificial  stabil. 
all  three  axes.    Variable  stick  force  character 
will  be  provided  by  an  artificial  feel  system 
tion  of  other  airplanes  will  be  possible  with 
versatile  system.   Special  equipment  is  also 
eluded  for  research  on  cockpit  controls.    A  s 
preliminary  design  study  has  been  completed  . 
control  system.    Methods  have  been  developed  ■ 
handling  the  major  problems  of  detailed  desmn 
(Author)  *  ' 
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PB  163  680      OTS   $9.  10 

Cornell  Aeronautical  Lab. ,  Inc. ,  Buffalo,  N    Y 
INSTALLATION  OF  AN  ALJTOMATIC  CONTROL  SYS- 
TEM  IN  A  T-33  AIRPLANE  FOR   VARIABLE  STABIL- 
IVnn''^'^"'^  RESEARCH.  PART  2.    DETAIL  DESIGN, 
FABRICATION  AND  INSTALLATION.    Rept.  for 
Apr  55-Jun  56,  by  J.  N,  Ball.    Dec  56,  106p  9ref8 
Contract  AF  33(616)2578 

Rept.  no.  TB-936-F-2;  WADC  Technical  rept.  55-156 
Part  2;  AD-118  104 

DESCRIPTORS:  Jet  training  planes,  ♦Flight  control 
systems.  Control  systems.  Automatic,  ♦Servo- 
mechanisms,  Simulation,  Stability,  Design,  Construc- 
tion, Stability. 

(See  also  PB  163  679) 


PB  163  678  Available  on  loan  from  OTS 

Cornell  Aeronautical  Lab. ,  Inc.,  Buffalo    N    Y 
PRELIMINARY   INVESTIGATION  OF   A   VARIABLE 
STABILITT.  INSTALLATION  FOR  A  T-33  AIRPLANE 

^ll'n\^i}'  ^-  ^-  ^"^^'^y-  ^-  J-  T'hay^'-'  W.  Clos;, 
and  C.  R.  Notess.    Apr  55,  302p  2refs 

Contract  AF  33(616)2576 

FRM  no.  219;  WADC  Technical  repu  55-156; 

AD-85  043 

DESCRIPTORS:  'Airplanes,  ♦Jet  training  planes,   ♦Con- 
trol systems,  ♦Hydraulic  servomechaniims.  Control 
surfaces.  Stability,   ♦Flight  testing.  Aircraft  equipment. 
♦Research  planes.  Design. 

The  preliminary  design  was  completed  for  a  project 
under  which  a  T-33  will  be  equipped  as  a  variable 
stability  airplane  for  a  program  of  flight  research  on 
airplane  handling  characteristics.    lrreversa)le  hy- 
draulic servos  will  be  used  to  operate  the  control  sur- 
faces so  as  to  provide  artificial  stability  about  all  three 
axes.    Variable  stick  force  characteristics  will  be  pro- 
vided by  an  artificial  feel  system.    Simulation  of  other 
airplanes  will  be  possible  with  this  highly  versatile  sys- 
tem.  Special  equipment  is  also  being  included  for  re- 
search on  cockpit  controls.    A  satisfactory  preliminary 
design  study  has  been  completed  for  the  control  system 
Methods  have  been  developed  for  handling  the  major 
problems  of  detailed  design. 


PB  163  753      OTS  $4.60 

fFlight  Research  Center,  National  Aeronautics  and 

Space  Administration)  Edwards.  Calif 
FLIGHT  MEASUREMENTS  OF  THE  DYNAMIC 
LONGITUDINAL  STABILITY  AND  FREQUENCY- 
RESPONSE  CHARACTERISTICS  OF  THE  XF-92A 
DELTA-WING  AIRPLANE,  by  Euclid  C.  Holleman  and 
William  C.  Tripleti.    13  Jan  55.  declassified  31  Oa  58. 
46p  7refs 
Research  memo.  RM  H54J26a 

DESCRIPTORS:  ♦Aircraft,  ♦Jet  fighters.  Aerodyanmic 
charaaeristics.  ♦Aerodynamic  configurations,  ♦Wings, 
♦Delta  wings,  Aerodynamic  control  surfaces. 
Stability  (Longitudinal).  Oscillation,  Damping,  Pitch 
(Motion).  Acceleration. 


S-U 


Results  d  dynamic  longitudinal  flight  tests  conducted 
with  the  XF-92A  delta -wing  airplane  over  a  Mach 
number  range  ot  0.  42  to  0,94  at  an  altitude  ci  about 
30.000  feet  are  presented.   The  data  were  analyzed  by 
measuring  the  airplane  oscillatory  charaaeristics,  by 
matching  the  airplane  system  with  an  analogue  com- 
puter, and  by  determining  the  frequency-response 
characteristics  d  the  airplane.    Wherever  possible, 
stability  derivatives  were  computed  and  are  presented 
as  a  funaion  of  Mach  number.  (Author) 


pa  163  756      OTS   $3  60 

fFUght  Research  Center,  National  Aeronautics  and 

Space  Administration).  Edwards,  Calif. 
PUGHT  MEASUREMENTS  OF  THE   LATERAL 
RESPONSE  CHARACTERISTICS  OF  THE  CONVAIR 
XF-92A  DELTA-WING  AIRPLANE,  by  Euclid  C. 
HoUeman.    5  Aug  55,  declassified  16  May  58.    37p 
I4refs 
Research  memo  RM-H55E26 

DESCRIPTORS:  'Aircraft,  'Jet  fighters'.  Aerodynamic 
charaaeristics,  'Aerodynamic  configurations,  'Wings, 
•Delta  wings.  Aerodynamic  control  surfaces, 
•Aerial  rudders.  Stability  (Lateral),  Roll.  Damping. 

Rudder  pulse  maneuvers  were  performed  with  the 
XF-92A  60"  Jelta-wlng  airplane  at  30,000  feet  over  a 
Mach  number  range  of  0.52  to  0.92.   Tests  were  con- 
duaed  with  and  without  a  wing  fence.    Representative 
data  were  analyzed  to  give  airplane  stability  derivatives 
and  frequency  responses.   (Author) 


PB  163  755      OTS   $5  60 

[Flight  Research  Center,  National  Aeronautics  and 

Space  Administration)  Edwards,  Calif. 
LATERAL  STABILrfY   AND  CCWTROL  CHARACTER- 
ISTICS OF  THE  CONVAIR  XF-92A  DELTA -WING 
AIRPLANE  AS  MEASURED  IN  FLIGHT,  by  Thomas 
R.  Sisk  and  Duanc  Q  Muhleman.    26  May  55,  de- 
classified 20  Jan  58.    55p  13refs 
Research  memo  RM-H55A 17  % 

DESCRIPTORS:  •Aircraft,  •)«  fighters,  Aerodynamic 
characteristics.  'Aerodynamic  configurations,  'Wings, 
'Delta  wings,  Aerodynamic  control  surfaces. 
'Ailerons,  'Aerial  rudders,  Stability  (Lateral),  Roll, 
Damping.  •Flight  control  systems. 

The  lateral  stability  and  control  charaaeristics  of  the 
Convair  XF-92A  delta-wing  airplane  are  determined 
from  sideslips,  aileron  rolls,  and  rudder  pulses.   A 
limited  amount  of  data  with  wing  fences  installed  at 
60  percent  ot  the  wing  semispan  is  presented  for  com- 
parisoil  with  the  basic  airplane  configuration.  (Author) 


PB  163  754      OTS  $5  60 

(Flight  Research  Center,  National  Aeronautics  and 

Space  Administration)  Edwards,  Calif. 
LONGTTLtDINAL  STABILFTY  CHARACTERISTICS  IN 
MANEUVERING  FLIGHT  OF  THE  CONVAIR  XF-92A 
DELTA -WING  AIRPLANE  INCLUDING  THE  EFFECTS 
OF  WING  FENCES,  by  Thomas  R    Sisk  and  Duane  O. 
M'jhleman.    13  Jan  55,  declassified  31  Oct  58.    53p 
7refs 
Research  memo  RM  H54J27 

DESCRIPTORS:   'Aircraft,  'Jet  fighters.  Aerodynamic 
charaaeristics,  'Aerodynamic  configurations,  'Wings, 
'Delta  wings.  Aerodynamic  con*rol  surfaces. 
Stability  (Longitudinal),  Pitch  (Morion).  'Flight 
control  systems. 

The  longitudinal  maneuvering  stability  characteristics 
are  evaluated  en  the  Convair  XF-92A  d-lta-wing  air- 
plane in  wind-up  turns  over  the  Mich  number  range 
from  0.  70  to  'J. 95  at  altiiuJes  between  22,OJO  and 
39,000  feet.    A  longitudinal  stability  reduction 
evidenced  as  a  pitch-up  encountered  iiver  the  Mach 
number  range  tested  is  evaluated  along  with  the  air- 
plane behavior  in  the  region  at  reduced  stability. 
Two  wing  fence  configurations  are  evaluated  and 
compared  with  the  basic  airplane  configuration 
charaaeristics.   (Author) 


PB  163  757      OTS   $10.50 

(Flight  Research  Center,  National  Aeronautics  and 

Space  Administration)  Edwards,  Calif 
WING  PRESSURE   DISTRIBLTIONS  OVER  THE   LIFT 
RANGE  OF  THE  CONVAIR   XF-92A   DELTA-WING 
AIRPLANE  AT  SUBSONIC  AND  TRANSONIC 
SPEEDS,  by  Earl  R.  Keener  and  Gareth  H.  Jordan 
30  Nov  55,  declassified  17  Jul  58.    135p  13refs 
Research  memo  RM-H55G07 

DESCRIPTORS:   'Aircraft.  -Jet  fighters.  Aerodynamic 
charaaeristics,  'Aerodynamic  co.ifigurations,  'Wings, 
Delta  wings,  Subsonic  charaaeristics.  Transonic 
charaaeristics.  Aerodynamic  control  surfaces, 
•Elevons,  Pressure,  Load  distribution.  Lift. 

Chot  dwise  and  spanwise  pressure  distributions  are 
presented  for  the  left  wing  of  the  Convair  XF-92A 
delta-wing  airplane  at  Mach  numbers  from  0.30  to  0.93. 
Reynolds  number  based  on  the  m.-an  aerodynamic 
chord  of  the  wing  varied  between  22  x  10^  and  49  x  W^ 
The  data  cover  the  lift  range  from  level  flight  to  .lear- 
maximum  lift.   Effeas  of  wing-section  stall  upon  the 
elevon- section  loads  are  Included.   (Author) 


PB  163  752       OTS  $5.60 

[Fbght  Research  Center,  National  Aeronautics  and 

Space  Administration.  1  Edwards,  Calif. 
WING  PRESSURE  DISTRIBUTIONS  AT  LOW  LIFT  FOR 
THE  XF-92A  DELTA-WING  AIRPLANE  AT  TRAN- 
SONIC SPEEDS,  by  Earl  R.  Keener.    20  Oct  54, 
declassified  17  Sep  .58.  55p  3refs 
Research  memo.    RM-H54H06 
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DESCKIFTORS:   'Aircraft,   ^Je.  fighters,  Aer* 

"^'£'ST""t  •^^'•«ly^'"''^  configuration.  J 

Delta  wings,  Transonic  characteristics,   Lifi 
Pressure,  Load  distribution.  Pitch  (Motion),   ^ 
dynamic  control  surfaces,  Elevons. 
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Wing  pressure  distributions  from  dives  at  tr 
speeds  for  the  Convair  XF-92A  delta-wing  an 
are  presented.    The  data  were  obtained  from  f 
chordw.se  rows  of  orifices  on  the  left  wing  tl 
the  Mach  number  range  of  0.  74  to  1  01  ar  an 
normal-force  coefficient  of  about  0  09    for  wht 
left  elevon  deflection  was  about  20  l^' (Z^ 
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..^'.'ir!".''.'^'^'-'^''"''-'^ '"'*'••   M^nloPark,  Calif 
?.  LLYS-r'l'^'^'-''^'  «^'   HHCOMMHND-f) 
r  v^^;V?i:Z^^'-'^^'°N^  ^OR   ARMY   ROTAR 
.Vp57rr^^2:".?r^^^-'^^-'-'^-»'Vic^n, 

Contract  DA  .16-0.W-sc-644i,S 
SKIP.0J.    UZS;  AD-1,S7  4S«. 

l)l:.S<:KIPrOR.S:  •Mil.tarv.i.rcraf,.    •L,.ison  pla 
J 'Mill  y  planes.   'Ik  lic..p„rs.   'AirpUn.- ante  n 
Ant.nnj  radiation  patfLrns,  •Communication 
Kadu)na vibration.    Radio  homing.    l{.idio  ranuc  s 
-luency  m<Klulation,   Very  high  frccnincv,  I'li.a  Hirh 
in.qut.ncy.  ^ 

llic  rep.>rt  presents  thi  specific  I.<-afi«.ns  ainl  ar 
ivpt.^  sekcied,   MK\  the  >cale-m«Oel  rjdi.uion  pa  I 
■•'••.nned  from  the  rccmmended  ...uenna  installat, 
'•n    h.  L-19.   L-20.  Ul-A,  H-1.3.  H-19.   H-21     H 
i-'.  and  H-4()  aircraft.    The  following  comm'li 
and  navigation  antenna  installations  f„r  the  ai"  r 
n'^      :"■-   covered:  (l)  LF  navigatUMi  and  recent^ 
w-k'/J"*'  '^^'  <^)  ^^^  communication  (24  -  S2 

S  ^7,.^'"^*"St^4  -  52  mc).  (4)  marker  Kacn  ( 
(^)  VHI  ommrangc  (V()R)(|()K  -  1,8  ,„^)  ^(,.  ^j 
o.mrnunieat.ondlK  -  I  4H  mc).  and  (7)  UHF  com 
cation  (22.S  -  400  mc).    (Author) 
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19re,'  ^'  "y  **•  ^-  ^"^•"-■-    Mar  .5.5. 

Contract  DA  36-039.sc -52668 
i>KI  Proj.   869;  A1V63  914 


D 


ment.  and  tll^^'l^ral^e/.ltfcsTtr  vn«^  ^"'  '''''^- 
determine  its  suscent^h,  frv ?  ^^^  ''y'''*'"'  '^^ 

extent  of  the  VOr  S^^'j'J/"  'T'  "^"^"l^"""-    The 
modulation  is  shown  !'k*^  disturbance  due  to  rotor 
and  rclatwe  amo^ud^  ^  k    r''°"  °'  '^  frequency 

of  ±6  d.>o     nrL      ^P*',^,"'  produce  a  bearing  deviation 
generally  results  in  obj^t.onable  mSltion'^'''^'^ 
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Phillip.s  a-trolcum  Co. ,  Idaho  Falls 
(CHEMICAL   PRCX:F^SING  TEcVlNOI  OGY     Ou:,rr.  , 
progress  rept. .  Oct-Dc^c  6Z    7  jin  63?^p  Pt^^?,""^ 
Contract  AT(10-1)205  .  wp  i/rcl.s 
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DP-839  OTS  $0.50 

Savannah  River  Lab. ,  Aiken,  S.  C. 
PROCESSINC  OF  POWER  REACTOR  FUELS. 
Quarterly  progress  rept.  no.  22,  L  ^-1  Apr  63,comp. 
by  A.  A.  Kisbaugh.  lOp  3re(s 
Contract  AT(07-2)i 


JDP-826      OTS  $0.50 

Savannah  River  Lab. ,  Aiken.  S.  C. 
RECOVERY  OF  URANIUM  FROM  ZIRCONIUM- 
URANIUM  ALLOY,  by  Hi«h  E.  Henry.    May  63,  23p 
I6ref8 
Contract  AT(07-2)1 


DP-808      OTS    $0.50 

Savannah  River  I^b. ,  Aiken,  S.  C. 
URANIUM(IV)  NITRATE  AS  A   REDUCING  AGENT 
FOR  PLUTONIUM(IV)  IN  THE  PUREX  PROGRESS,  by 
Carl  S.  Schlea,  Myron  R.  Caverly,  H.   E.  Henry,  and 
W.  J,  Jenkins.    Apr  63.  20p  I5refs 
Contract  AT(07-2)1 


Civil  Engineering 


SC-478l(RR)       GTS  $2.00 

Sandia  Corp. ,  Albuquerque,  N.  Mex. 
SLIDE-DAM  CONSTRUCTIC^J  EMPLOYINC  NLICLEAR 
EXPLOSIVES,  by  G.  A.  Young.    May  63,  79p  6ref8 
Contract  AT(29- 1)789 


Y-1418   OTS   $2.50 

Union  Carbide  Nuclear  Co.,  Oak  Ridge,  Tenn. 
A  COMPARISON  OF   FLAT  AND  GABLED  ROOF 
BUILDINGS  SUPPORTED  BY   RIGID  STEEL  FRAMES, 
by  C.  j.  WilUams.  5  Mar  63,   147p  6r«f8 
Contract  W7405-eng-26 


Electrical  and  Electronic  Engineering 


PB  163  681    OTS    $3.60 

Antenna  Lab. ,  Ohio  State  U.   Research  Foundation. 

Columbus,  Ohio. 
AN   LVALUATION  OF  SOME   ASPECTS  OF  STATIC 
MODLL  RADAR   ECHO  MEASUREMENTS.    Rcpt.  on 
Measurements  of  Reflection  Characteristics,   by 
M.   H.  Ci>hen.     30  Jun  54,  declassified  IS  Mar  62.    J6p 
I 2refs 

Contract  AF  l8(600)l9 
Engineering  rcpt.   475-17;  AD-43  374 

DESCRIPTORS:  'Radar  reflections.  Measurement, 
•Kadar  targets,  'Airplane  nxxlcls.  Cylindrical  htxlies, 
Polai  i/aiioii.   Errors. 


An  experiment  is  described  to  test  the  effect  of  inaking 
static  radar  echo  tncasurements  at  ranges  much  less 
than  those  given  by  the  standard  4\y^/\  criterion  for 
minimum  range.    This  information  is  of  interest  be- 
cause both  static  and  dynamic  measurements  are  often 
made  at  shorter  ranges.    Expe-rimental  errors  and  the- 
self-consistency  of  static  measurements  are  discussed. 
The  major  conclusions  are  as  follows:  There  is  no 
over-all  range  or  polarization  sensitivity  in  echo  area 
medians  for  an  aircraft  whose-  dimensions  are  much 
greater  than  a  wavelength  for  "rouixJ-trip"'  phase  de- 
viations for  0  to  6.6  "JT"  radians.    However,  occasional 
individual  aspects  do  show  significant  effects.  Modeling 
errors  (for  very  large  nxxlels)  may  be  as  great  or 
greater  than  any  range  or  polarization  differences. 
(Author) 


PB  163  683   OTS   $9.60 

Antenna  Lab.,  Ohio  State  U.   Research  Foundation, 

Columbus. 
AN  INVESTIGATION  OF  PULSED  RADAR  SYSTEMS 
FOR  MODEL  MEASUREMENTS.     Rept.  on  Measure- 
ments of  Reflection  Characteristics,  by  D.   R.   Rhodes. 
1  Dec  53,   ll8p   41refs 
CxMitract  AF  18(600)19 
Engineering  repi.  475-6:    AD- 22  559 

DESCRIPTORS:  •Radar  pulses.   Radar  antennas. 
Coupled  antennas.   Radar  echo  areas.  'Radar  targets. 
Spheres,  Ogives.  Cylindrical  bodies.  Models  (Simula- 
tions),  Radar  reflections.  Scattering,  •Dielectrics. 

Methods  for  nrK'asuring  relatively  small  radar  cross 
sections  were  investigated  by  the  use  of  a  conventional 
pulsed  radar  transmitter  and  receiver.    The  major  ef- 
fort was  directed  toward  (i)  reducing  all  extraneous 
received  signals  to  the  smallest  possible  level  relative 
to  the  target  eciiu  and  {2)  developing  a  structure  to  sup- 
port the  target  wittxxit  altering  the  radar  cross  section. 
The  characteristics  of  the-  antenna  system  are  investi- 
gated, and  methods  are  suggested  for  reducing  the 
power  coupled  directly  between  antennas  to  below  back- 
ground return  levels.     Measured  patterns  of  radar 
cross  sections  of  a  sphere,  prolate  spheroid,  and  ogive 
compared  favorably  with  theoretical  patterns  based  on 
geometrical  optics.    Styrofoam  columns  and  a  steel 
frame-  with  strings  were  investigated  as  target  supports. 
The  latter  appeared  to  be-  superior  for  measuring  small 
echoes.    A  theoretical  investigation  was  made  of 
scattering  by  dielectric  columns.     An  integral  e-quation 
for  the  total  diele^ctric  was  solved  for  the  case  of  an 
infinite  cylinder  of  arbitrary  cross  section.  Numerical 
computations  are  included  for  the  echo  width  of  a 
circular  cylinder  one-  wave  length  in  diameter.    An  ap- 
proximate formula  was  derived  which  relates  the  echo 
width  of  an  infinite  cylinder  to  the  echo  area  of  a  cy- 
lindrical column,    (DIX!  abstract) 


PB  163  682   OTS   $1.60 

Antenna  Lab.,  Ohio  State  U.   Research  Foundation, 

Columbus. 
ON  MINIMUM  RANGE   FOR   KADIATION  PATTERNS. 
Rept.  on  Measurements  of  Reflection  Clharacteristics, 
by  D.   R.    Rhodes.     1  jun  54,    llpSrefs 
Contract  AF  i8(6(K))|V 
Engineering  rept.    47S-I  );  AD- 1=^  Sift 


S-M 


DESCRIPTORS:  'Radar  antennas,   'Parabolic 
Horn  antennas,  'Antenna  radiation  patterns 
(Distance),  Radar  reflections.  Scattering. 

It  is  shown  that  the  2D2/)^antenna  criterion 
phase  variation  less  that  ^/8  and  an  amplin 
tion  less  than  10%  over  D  when  using  a  pkrabl 
optimum  horn  antenna  for  illumination,  Vroxn 
aperture  dimensions  do  not  exceed  D     The  -' 
uniform  line  antenna  illuminated  by  such  a 
shown  to  be  essentially  the  same  as  its 

!;i'!T  ^'"'"'  ^""'■"'^  illumination).    It  is  al8<i 
hat  the  appropriate  criterion  for  back         ^ 
terns  is  4D2/  )^  .    (Author) 
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TID- 18387  OTS  $1.60 

Argonne  National  Lab. ,  111 
NON-DESTRUCnVE  MEASUREMENTS  FOR  hp 
TERMINING  TOE  ADEQUACY  oTaDiS  "  mc 
by  Herbert  F.  Vogel.  7  ^n  63,  15p      "^^^^^^^ 
Contract  W31-109-eng- 38 


AD- 265  623  OTS   $8.60 
BurndyCorp.,  Norwalk,  Conn. 

teSa^r^  ^^  "J^'^^'  ^'«^-  "'CI* 

iCMTtKATURE.    Phase  V  rept.  by  G.  E 

A.  E.  Nash.    30  Sep  60,  94p 

Contract  AF  33(600)35489,  Subcontract  to  Nonf 

American  Aviation,  Inc.  ^ 

DESCRIPTORS-  'Electric  terminals.  Electric 
nectors.  'Fastenings.  Electric  wire.  Electric 
^S.    ""-'-'■^«'«'^"'  '"^-"-'s.  Manufact 


Hoc(  and 
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Contents: 

Prototype  production  assembly  description 

U«r^f  Tn  °'  '^'■'"*."^'  ^'^  "P"^^  component  der 
List  of  all  materials  and  processes  used  in 

oi  the  subcomponent 
Description  of  the  manufacturing  processes 

each  part  of  the  subcomponent 

f^"""!^^"'^  inspection  procedure  for  each 
and  subcomponent 
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use: 


General  Electric  Co. .  Pittsfield.  Mass 
INVESTIGATION  AND  RESEARCH  PERTAININC 
THE  DEVELOPMENT  AND  DESIGN  OF  ^ 

Pv  ^i^^,!;^'^'^  CAPACITORS.    Quarterly 
1  Nov  M-JO  Jan  52.  by  A.  L.  Jenny' and  A.  F. 
«' Jan  -ii.    ilp 

Contract  DA  36-039- sc- 1 54 23 
ATI- 165  833 


rept 


DESCRIPTORS:  'Capacitors.  'Electrolytic  capac 

'foHs  r.f  ^*'"''°''''^'  ?"'''^^  -ompounds.  Ok  be 

l^ois.  M,'asuremvint.  Barium  compounds,  Steareu 

Spex-troscopy,  X-ray  diffraction  analysis.  Electr  c  n 

microscopy.   'Electrodes,  'Z.rconiui.  ixid^ioT 


intennas. 
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Usually  the  thickness  of  tantalum  oxide  in  electrolvrir 
capacitors,  expressed  in  Angstrom  unUs  p^r  voh^h«« 

ana  therefore  the  capacitance  per  unit  area  does  varv 
with  formation  conditions,  the  oxide  paramet^  of    ^ 

hickness  has  been  specifically  defined  inTerms  4  the 
fol  owing:  (a)  temperature  of  forming  electrZe  Vb 

o.   preparation  prior  to  formation  (?)  forr^Tng  eiec- 

usl?lVS'T'"°"  ^°''^«^-   Whili  etchJJ  ofllTts 
usually  have  low  temperature  properties  inferioT  o 
plain  foil  units,  the  characteristi^Tcan  b^Tt^n^vS 
and  made  acceptable  by  proper  adjustmem  ^UuTec- 
"■olyte  resistivity.    Preliminary  work  on  thf  eva  .^tTon 
of  zirconium  as  an  electrode  metal  for  elStrolwi? 
capacitors  is  presented.  ciceiroiytic 


PB  163  689      OTS   $3.60 

General  Electric  Co. .  Pittsfield.  Mass 
INVESTIGATION  AND  RESEARCH  PERTAINTNr  Tn 
THE  DEVELOPMENT  AND  DESIGN  OF  TANTaliS 

Contract  DA  36-039-sc-15423 

ATI-159  690  - 

^^^r^^^'-  'Capacitors.  'Electrolytic  capacitors 

ETitron"2iffr'"°"'  ?"^^'"^  comp<Lds.^OxiS.  • 
tiectron  diffraction  analysis.  'Foils.  Storage  'Elec- 
trodes. 'Zirconium.  'Welding.  Eleclrical  pfopernes. 

IZ^^  ^'"^*^'  ^""^  ^"  "'^de  o"  the  perameters  of 
untalum  and  tantalum  oxide  and  their  effect  oS  ti  te- 

t^i^^S'^'"^^  capacitors.   Data  is  reponeS  on 

a  Sr  a^J  f'^'^H  °"  ""^'^^  °'  ^^""'"^  foilbefore  and 

tes7s  ^n7r"'  ^"^^"'^ace  tension  is  repTrt^ed.    L^fe 
tests  and  low  temperature  tests  on  ;JOa'volt  d-c  r«n 


PB  163  690   OTS   $4.  60 

General  Electric  Co. ,  Pittsfield,  Mass. 

™^r7J?,i7'^'^  ^^^  RESEARCH  PERTAINING  TO 
FHE  DEVELOPMENT  AND  DESIGN  OF  TANTALUM 
h^^F??°Jr^T'C  CAPACITORS.   Quarterly  repuT  3. 
U952)4;p  •  ^'  ^'  ^""y'  ^'^^-  ^-  ■^°"*«'- 

Contract  DA  36-039-sc- 15423 
ATI- 1 86  8S9 


S-15 


DESCRlPrORS:  •Capacitors.   •Electrolytic  capacitors. 
•  rdntalum  capacitors,  Tantalum  compounds.  Oxides, 
•Foils,  •Electrical  discharges.  Storage,  Electrolytes, 
•Welds,   Electrical  properties.  Encapsulation. 

Scintillation  voltage  studies  were  made  covering  the 
etfect  of  (oil  precleaning  and  current  density.    Several 
electrolytes  were  studied,    ("tota  on  the  effect  of 
toil  storage  conditions  on  capacitor  life  at  150  volts 
d-c,  85*^0  is  reported.    A  group  of  potential  low  tem- 
perature, low  voltage  electrolytes  were  studied  and 
their  properties  alone  and  in  capacitors  are  given.    The 
effect  of  lead  welding  technique  on  the  performance  of 
MX)  volts  d-c  rated  tantalytics  was  studied  at  some 
length  principally  in  glass  test  cells.   Data  is  presented 
which  indicates  that  in  the  absence  of  a  separator,  elec- 
trolytes having  quite  high  resistivities  at  -.iS^C  may 
pt-rform  satisfactorily.   Laboratory  built  capacitors  oJ 
special  design  have  shown  considerable  promise  at 
l.2.S»*C,    ISO  volts  d-c,  while  still  preserving  go<xl  char- 
cteristics  at  -5S"C.    A  series  constructed  ^  Mfd, 
4S0  volt  lantalytic  capacitor  has  shown  excellent  per- 
formance at  85"C,  450  volts  d-c  for  over  2000  hours  to 
date.    An  experimental  capacitor  similar  in  external 
appearance  to  present  designs  has  been  operated  at 
i2S  volts  d-c,  6Si>C  for  700  hours  with  good  results  to 
date.  (See  also  PB  1ft  i  6H9) 


ra  163  691      01 S   $2.60 

General  Electric  Co.,  Hudson  Falls,  N.  Y. 
INVESTIGATION   AND  RESEARCH  PERTAINING  TO 
THE  DEVELOPMENT  AND  DESIGN  OF   TAN TALl'M 
ELECTROLYTIC  CAPACITORS.    Quarterly  rept.  no.  4, 
1  Sep-30  Nov  52.   bv  A.  L.  Jennv  and  A.  F.  Torrisi. 
[1952)  26p 
Contract  DA  36-0:W-sc-l542.i 

DESCRIPTORS:  •Capacitors,  •Electrolytic  capacitors, 
•Tantalum  capacitors,  Tantalum  compounds.  Oxides. 
Material  forming.  Thermal  stresses.  Storage,   Elec- 
trolytes.  •Welds,   Electrical  properties,   •Electrodes. 
•Zirconiurr.. 

The  quality  of  tantalum  electrolytic  capacitors  is  a 
function  of  formation  temperature  as  well  as  format luii 
voltage.    A  fundamental  relationship  is  expressed  re- 
lating various  formation  temperatures  and  formation 
vi.ltages  for  constant  capacitance    per  unit  area  of  foil. 
A  theoretical  approach  is  made  in  the  direction  of  pre- 
dicting life  at  various  operating  temperatures,  based  on 
life  test  time  required  to  cause  a  lO^X  ^r^P  "i  capaci- 
tance.   A  new  source  of  0.0005"  thick  tantalum  foil  has 
been  approved  after  a  product  evaluation.    A  pilot  plant 
for  batch-wise  etching  of  0.0005"  tantalum  is  described. 
The  effect  of  replacing  oxidized  tantalum  leads  with 
solderable  leads  is  described.   The  effect  of  storage 
conditions  ct  etched  foil  prior  to  formation  is  de- 
scribed after  practically  completed  life  test.  fSee  aUn 
PB  16.J  ftiJO)  I         di.i 
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General  Electric  Co. ,  Hudson  Falls,  N.  Y. 
INVESTIGATION  AND  RESEARCH  PERTAINING  TO 
THE  DEVELOPMENT  AND  DESIGN  OF  TANTALUM 
ELECTROLYTIC  CAPACITORS.    Quarterly  rept.  no.  5, 
1  Dec  52-28  Feb  53,  by  A.  L.  Jenny  and  A.  F.  Torrisi. 
[1953]  29p 

Contract  DA  36-039-sc-l5423 
AD- 11  767 

DESCRIPTORS:  •Capacitors,  ♦Electrolytic  capacitors, 
•Tantalum  capacitors.  Tantalum  compounds,  Oxides, 
•Foils,  Heat  treatment.  Material  forming,   •Electrodes, 
•Zirconium,   Electrolytes,   Electrical  properties. 
Impregnation. 

The  life  of  capacitors  was  prolonged  when  the  electro- 
lyte used  was  an  oxidized  Ta  foil  which  had  been  htat 
treated  and  reoxidized.     Accelerated  life  testing  at  150 
V  dc  and  ISO^C  enabled  the  determination  of  the  rela- 
tive life  with  various  fill  electrolytes  in  4  to  7  days 
compared  to  months  under  service  conditions,     A 
D50P33D- impregnated  capacitor  was  temperature-re- 
sponsive and  may  be  useful  as  a  temperature-control 
element.    Maximum  etch  ratios  and  methcxls  were  es- 
tablished for  control  of  the  etched-foil  capacitance 
formed  to  the  required  voltage  or  its  equivalent.     Zr 
was  not  as  adaptable  to  cleaning  and  forming  procedures 
as  Ta.    Capacity  per  sq  in.  of  Zr  over  a  wide  voltage 
range  was  65%  that  of  Ta.    A  ;KiO-v  dc  scries  unit  was 
successfully  operated  at  rated  voltage  and  85"C  for 
7000  hr.  The  power  factor  was  decreased  and  capaci- 
tance increased  at  -r>5"C  by  choice  of  spacer  material. 
Single-cell  ;300-v  tantalytics  on  rated  voltage  at  65^^ 
lost  l(yz  of  their  initial  capacitance  in  about  100  hr.  A 
test  unit  subjected  to  105  v  at  125^'C  showed  little  ten- 
dency U)  lose  capacitance  even  after  1200  hr.  (DDC  ab- 
stract)  (Ste  also  PB  163  691) 


PB  16.3  687       OTS  $12.00 

Hoffman  Electronics  Corp.,   El  Monte,  Calif, 
TEMPERATURE  INSENSITIVE  TKANSISTOR.    Final 
repu  ,   15  May  61-15  May  62,  by  John  Spanos  and 
R.    Epple.    [19621   I67p  I3refs 
Contract  DA  36-039- sc-87276 

DESCRIPTORS:   'Semiconductor  devices,  •Transistors, 
Temperature,  Sensitivity,   Electrical  properties. 
Theory,  Design,  Equations. 

A  new  gain  expression  for  transistors  is  derived  and 
experimentally  confirmed.    The  gain  of  transistors  can 
be  held  relauvely  insensiove  to  temperature  over  a 
wide  range  of  current  by  controlled  leakage  paths. 
Gain  degradation  is  caused  by  the  leakage  paths,  and 
this  is  particularly  critical  at  low  levels  of  operation. 
The  new  gain  equation  predicts  that,  with  improved 
surface  control,   much  hijiher  gains  are  possible  than 
have  been  realized  by  present  technology.     Ihe  surface 
proves  to  be  the  limiting  factor  for  lx)th  high  gain  and 
gain  temperature  variation  control.    (Author) 
(See  also  AD- 267  493) 
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NASA  N63- 18866  OTS  $7.60 

Ionosphere  Research  Lab. ,  Pennsylvania  Htate  U. , 

University  Park. 
PHASE  ATTENUATION  CHARACTERISTIC! i  OF  A 
VOLTAGE  CONTROLLED  ATTENUATOR.  I^ientific 
rept.  by  R.  W.  Vogt.   1  Jul  63,  79p  19refs 
Grant  NsG- 134-61 
Scientific  rtpt.  no.  188(E);  NASA  CR-5069fe 


P3  163  779        Available  on  loan  from  OTS 


Fifial 


Jack  and  Heintz,  Inc. ,  Cleveland,  Ohio. 
MODEL  50188-000  CURRENT  T 
NORTH  AMERICAN  AVIATION.    Revised  . 
Phase  V,  by  D.  W.  Maurus  and  j.   R.  CeciL 
I18p 

Contract  AF  3.3(600)35489,  Subcontract  to  NHrth 
American  Aviation,  Inc. 
AD -240  562 


RANSFORMER  FOR 
rept.  , 
26  Feb  60, 


DESCRIPTORS:  *Aircraft  equipment,  •Trari4forme 
Design,  Construction,  Magnetic  cores,   Ele< 
Electric  insulation.  Embedding  substances, 
Heat-resistant  materials. 

Design  and  fabrication  manual. 


UCRL-10754       GTS  $1.  25 

Lawrence  Radiation  Lab. ,  U.  of  Califomii    Berkeley. 
A  PULSE  MODL'LATOR  THAT  CAN  BE  USHD  AS  AN 
AMPLIFIER,  A  MULTIPLIER,  ORADIVID-R 
Master's  thesis,  by  Jerome  A.   Rosenthal.     :  Apr  63, 
56p  9ref8 
Contract  W7405-eng-48 


P3   163  778    OTS   $2.60 


Lincoln  Lab. ,  Mass.  Inst,  of  Tech. ,  Lexihkt 
RESULTS  OF  GROUND-CLUTTER -ELIMIN/  TION 
PERIMENTS.    Technical  rept.  no.  8,  by  R.  Ih 
and  H.  M.   Elliott.    .30  June  52,  declassified 
23p 

Contracts  AF  19(122)458  and  DA  36-039-sc-H4,50 
AD- 969 


DESCRIPTORS:  'Radar  targets,  'Target  dis^rim 
•Antenna  radiation  patterns,   Raaar  images, 
tracking.  Tests,   Radar  antennas,  'Radar 
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The  results  of  experiments  made  to  reject 
clutter  returns  from  a  SDV  radar  picture  by 
of  the  repeatability  of  ground  clutter  are  de.* 
The  method  used,  along  with  some  of  the  phi^ical 
parameters  affecting  the  final  results,  are  4>rcussed 
(Author) 


TID-17523   OTS   $2.60 


Microwave  Lab. ,  Stanford  U.,  Calif. 
LIGHT  OUTPUT  OBSERVATIONS  ON  LOW 
MERCURY  VAPOR  DISCHARGES,  by  F.  W. 
and  H.  R.  Pagels.    Oct  62,   26p 
Contract  AT(04-3)326 
ML-962 
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SB-516  OTS  $0.  10 

Office  of  Technical  Services,  Dept.  of  Commerce, 

Washington,  D.  C. 
PAPER  CAPACITORS.    Jul  63,  9p  56refs 
OTS  Selective  Bibliography  SB- 5 10 

DESCRIPTORS:  ♦Capacitors,  *Paper  capacitors. 
Paper,  Manufacturing  methods,  Tests,  Radiation 
effects,  *Bibliographies. 

Lists  56  references  to  foreign  and  domestic  research 
on  paper  capacitors  added  :o  the  OTS  collecticm  up  to 
July  1963.    Covers  researcii  on  metallized  paper 
capacitors,  paper- mylar  capacitors,  vibration  tests, 
lifetime  tests,  suliminiature  capacitors,  capacitors 
for  nuclear  environments.    (Aui'un) 


PB  161  894-3 


OTS  $2.50 


Rome  Air  Development  Center,  Griffiss  AFB    N    Y 
RADC  RELIAB!LirY  NOTEB-DOK.    Revision  of' Sectiois 
4,  8,  and  9  of  PB  161  894-2  prepared  by  RCA  Defense 
Electronic  Products.    Rev.  31  Jan  63.   Il8p 
Contract  AF  30(602)2192. 

DESCRIPTORS:  'Electronic  equipment,  Degrairion, 
•Reliability  (Electro.nics).  Handbooks,  'Mathematical 
prediction,  Mathematical  analysis,  Graphic  analysis, 
Circuits,  Design,  'Microminiaturization,  'Transistors. 
'Molecular  electronics,  Interfereace. 

Section  4  contains  th2  basic  mathematics  of  degradation 
analysis.  Section  8  contains  the  degradation  data,  and 
Section  9  contains  design  guidelines  applicable  to  degra- 
dation analysis.   To  be  u^ed  with  PB  16 1  894-2. 


NASA  N63- 18457  OTS  $6.60 

Temco  Electronics,  Dallas,  Tex. 
ENVIRONMENTAL  AND  RFI  TEST  PROCEDURE 
200  VOLT  D.   C.   MISSILE  POWER  SUPPLY 
(INTERELECTRONICS  CORP.,    MODEL  28BF3B-AN 
SATURN).    Engineering  rept.  by  B.  L.  Nieswiadomy. 
15  Jun  62,  60p  3refs 
Contract  NAS8-1691 
Rqwrt  No.  00. 360;  NASA  CR-50392 


AD- 266  2.15   OTS    $10.50 

Westinghouse  Electric  Corp. ,    Lima,  Ohio. 
TRAN.SFORMER-RECTIFIER,    AIRCRAFT,    HIGH 
TEMPERATURE  SPECIFICATION  NO.  NA5-7256-1. 
PHASE   V  (LIMITED)   REPORT.    DESIGN   AND  FABRI- 
CATION MANUAL,    bvj.    A.   Jennings.  Jr.    I34p 
Contract  AF  33(600)3.5489,  Subcontract  to  North 
American  Aviation,  Inc. 

DESCRIPTORS:  'Aircraft  equipment,  'Transformers, 
'Rectifiers,   Instruction  manuals.   'Drafting,  Electrical 
equipment,   High  temperature  research.   Direct  current, 
Electric  power  production.    Manufacturing  methods. 
Materials,  Tools,   Design. 
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This  report  ccxitains  detailed  information  concerning 
the  design  and  fabrication  procedures  used  for  pro- 
duction of  50-ampere,  direct  durrent  transforr^er- 
rectifier  units.    Breadboard  type  transformer- rectifier 
units  were  completed,  but  no  prototype  high-tempera- 
ture units  were  manufactured. 


PB  181  537  OTS  10.50 

Williams,  Clyde  and  Co. ,  Columbus,  Ohio. 
QUANTITY-PRODUCED  METALUZED- TEFLON 
CAPAaTORS.   A  STEP  TOWARD  SUCCESSFUL 
EXTREME- SERVICE  QRCUITRY,   by  C.  R.  Smith 
and  W.  H.  Bickley.    [1963]  18p  lOrefs 
Contract  CC  4757 

DESCRIPTORS:    •Capacitors,  •Plastic  films,  •Halo- 
carbon  plastics,  •Fluorocarbons,  Heat  resistant 
plastics,  Electrical  properties,  Manufacturing  methods. 

An  evaluation  of  commercial  applications 


Ordnance,  Missit«s,  and  Satellite  Vehicles 


PB  163  694      OTS   $5. 60 

Air  Force  Special  Weapons  Center,  Kirtland  AFB. 

N.  Mex. 
ELECTROEXPLOSIVE  DEVICES.    Technical  note,  by 
D.  E.  Thursby.    Jan  59,  58p  I2ref8 
AFSWC-TN-59-2:  AD- 208  702 

DESCRIPTORS:  "Fuzes  (Ordnance),  'Electric  igniters, 
•Ammunition  components,  'Explosives  initiators, 
•Aircraft,  ♦Weapon  systems.  Charges  (Explosive), 
•Hazards,  Temperature,   Electromagnetic  waves. 
Radio  signals,  Impace  shock.  Safety. 

After  an  introduction  to  electroexplosive  devices,  this 
paper  discusses  the  hazards  inherent  in  explosive  de- 
vices, the  magnitude  of  these  hazards,  and  what  steps 
can  be  taken  to  reduce  them. 


NASA  N63-14028   OTS   Si. 00 

Ames  Research  Center,  National  Aeronautics  and 
Space  Administration,  Moffett  Field,  Calif. 
AN  EMERGENCY  MIDCOURSE  NAVIGATION  PROCE- 
DURE FOR  A  SPACE  VEHICLE  RETURNING  FROM 
THE  MOON,  byC.  Dewey  Ha vi  11.    Mar  63,   3lp   3refs 
Technical  note  D-1765. 


NASA  N63- 19957      OTS  $4. 60 

Astrophysical  Observatory,  Smithsonian  Institution, 

Cambridge,  Mass. 
SATELLITE  ORBITAL  DATA  NO.   E-2.    RESEARCH 
IN  SPACE  SCIENCE,  by  Fred  L.  Whipple.  15  Mar  63, 
44  p 

Grant  N8G-87-60. 
Special  rept.  no.   119;  NASA  CR-50798. 


NASA  N63-18333      OTS  $8.  60 

Boeing  Cc^  ,  Seattle,  Wash. 
STUDY  ON  LARGE  LAUNCH  VEHICLE  UTILIZING 
SOLID  PROPELLANTS.  Progress  review  no.   2. 
17  Nov  61,  9Ip 

Contract  NAS8-2438 

Rept.  no.  D2- 13029;  NASA  CR -50575 


NASA  N63-18494       OTS  $13.00 

General  Electric  Co. ,  Schenectady,  N.  Y. 
DESIGN  CRITERIA  FOR  ZERO-LEAKAGE  CON- 
NECTORS FOR  LAUNCH  VEHICLES.    VOLUME  4- 
DESIGN  OF  CONNECTORS.    Final  repc , 
Mar  62-Feb  63,  by  S.  Levy.    15  Mar  63,  183p  3refs 
Contract  NAS8-4012 
NASA  CR -50560 


NASA  N63-19784   OTS   $1.10 

LAUNCHING-  II,  by  Carleton  B.  SoUoway.   1  Jun  63. 

Contract  NAS7-100 

Technical  rept.  no.  32-431.  pt.  2;  NASA  CR-50764 


NASA  N62-16300  OTS   $3.00 

Lewis  Research  Center,  National  Aeronautics  and 

Space  Administration,  Cleveland,  Ohio. 
THREE-DIMENSIONAL  TRAJECTORY  ANALYSIS  FOR 
ROUND-TRIP  MISSIONS  TO  MARS,   by  Gerald  Knip.  Jr. 
and  Charles  L.  Zola.  Oct  62,   164p  7refs 
Technical  note  D-1316. 


NASA  N63-1 2252  OTS   $4.00 

Marshall  Space  Flight  Onter,  National  Aeronautics 
and  Space  Administration,  Huntsville,   Ala. 

JUNO  II  SUMMARY  PROJECT  REPORT.    VOLUME  IL 

THE  S-46  SATELLITE,  by  Arthur  W.  Thompson. 

Dec  62,   305p   refs 

Technical  note  D-608. 


NASA  N63- 19963      OTS  $3.60 

Marshall  Space  Flight  Center,  National  Aeronautics 
and  Space  Administration,  Huntsville,  Ala. 
LUNAR   FLIGHT  STUDY  SERIES:  VOLUME  3. 
EARTH  TO  MOON  TRAJECTORY   INVESTIGATION 
FOR  MISSION  PROFILES  INVOLVING  A   LUNAR 
PARKING  ORBIT,  by  Nolan  J.  Braud.    15  Nov  62,    34p 
MTP-AERO-62-84;  NASA  TM  X-50278 
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NASA  N63- 19943      OTS  $2.60 

Marshall  Space  Flight  Center,  NaUonal  Aeronautics 
and  Space  Administration,  Huntsville,  Ala 
SURVEY  AND  CLASSIFICATION  OF  EARltt-MOON 
TRAJECTORIES  BASED  ON  NEWLY  DISCOVERED 
PROPERTIES,  by  R.  F.  Hoelker  and  N.  J.  Byaud. 
20  May  63,  30p  2refs 
NfrP-AERO-63-39;  NASA  TM-X -50185. 


Presented  at  the  AIAA  Summer  Meeting,  Lo  i 
June  17-20,  1963. 


NASA  N63- 18648      OTS   $8.60 

McGill  U. ,  Montreal  (Canada) 
THE  HYPERVELOCITY  IMPACT  OF  PE 
THIN  PLATES:  THEORETICAL 
PART  2,  byD.  A.  Millar,  W.  H. Friend. 
C.  L.  Murphy.    Oct  62,  96p  Urefs 
Contraa  NAS5-664 
Report  no.  62-8;  NASA  CR -50706 
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NASA  N63- 18863  OTS  $1.60 

National  Aeronautics  and  Space  Administraji^on, 

Washington,  D.  C. 
LUNAR  EXPLORATION  PROGRAM,   by  B.  Nttwitzky. 
5  Dec  61,  19p 
NASA  TM  X-50135 


AD-407  933       GTS  $0.75 

Naval  Ordnance  Lab. ,  White  Oak,  Md. 
THE  SHOCK-TO-DETONATION  TRANSITIoM  IN 
SOLID  EXPLOSIVES,  by  S.  J.  Jacobs,  T.  P. 
Liddiard,  Jr.,  and  B.  E.  Drimmer.    13Novfc|2,  pub. 
Apr  63.    29p  32refs 
NOLTR  62-197 

DESCRIPTORS:   •Explosive  materials,  •PropHUants, 
♦Shaped  charges,  •RDX,  •TNT,  Sensitivity, 
•Detonations,  •Shock  waves. 
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Experiments  on  the  initiation  ol  detonation  in 
pressed  explosives  (TNT  and  various  cycloto 
subjected  to  plane  shocks  introduced  at  a  pla 
are  presented  and  discussed.    Shock  amplituc 
from  28  to  140  kilobars  in  the  explosive  were 
by  using  plane  wave  lenses  with  various  coi 
d  donor  explosive  and  barrier  composition 
etry.   The  shock  velocity  was  obtained  in  eac  i 
as  a  function  of  distance  of  travel  into  the  we  [ 
shaped  speciihen  from  disunce-time  record^ 
with  a  smear  camera.  The  resulting  curves 
explosives  arc  found  to  be  quite  different 
for  pressed  explosives.    Furthermore,  cast 
exhibited  a  result  anomalous  to  the  other  casi 
The  observations  are  interpreted  as  showing 
that  "hot-spots"  must  be  present  behind  the  s 
explain  the  rapidity  with  which  the  detonation 
established.    Sources  of  hot-spot  formation  a 
suggested.   The  results  obtained  at  the  lower 
amplitudes  when  compared  to  results  on  the  , 
test  lend  support  to  the  idea  that  peak  pressu 
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pressure  history  in  the  shocked  elements  of  explosive 
are  far  more  important  than  wave  slmpe  in  determining 
the  time  for  transition  to  detonation.   (Author) 


NASA  N63- 19951    OTS    $8.60 

North  American  Aviation,  Inc. ,  Downey.  Calif. 
SELF -DEPLOYING  SPACE  STATION  -  VOLUME  II 
APPENDIXES,  by  U  M.  Tinian  and  E.  A.  Weber      ' 
10  Apr  62,   lOOp  146refs 
Contract  NASI- 1630 
SID-62-658-2:  NASA  CR -50735:  includes  N63- 19952- 


NASA  N63- 19852  OTS  $5.60 

United  States  Rubber,  Wayne,  N.  I. 
A  RESEARCH  STUDY  TO  TNVESTIGATE  THE 
APPUCATION  OF  FILAMENT  WINDING  FOR 
SECTIONS  OF  AN  ERECTABLE  SPACE  STATION 
Final  rept.  by  M.  W.  Olson.  Apr  63.  53p  8refs       ' 
Contract  NASI -23 17 
NASA  CR- 50826 


PB  163  695      OTS   $9.60 

Watervliet  Arsenal,  N.  Y. 
THE  AUTOFRETTAGE  PRINCIPLE  AS  APPLIED  TO 
HIGH  STRENGTH  LIGHT  WEIGHT  GUN  TUBES.  Rept 
on  Industrial  Preparedness  Measure 
8030-4231-03-46100-01,  by  T.  E.  Davidson.  C.  S. 
Barton,  A.  N.  Reiner,  and  D.  P.  Kendall.    Oct  59. 
I13p  28fefs 
Technical  rept.  WVT-RI-5907,  Revision  1 

DESCRIPTORS:  •Gun  barrels.  Design,  Tensile 
properties.  Test  methods.  Cylindrical  bodies. 
Elasticity,  Stresses,  Hysteresis,  Machining 

Developed  and  described  are  data  and  design  criteria 
and  the  process  to  be  utilized  for  the  application  of  the 
autofrettage  principle  to  high  strength  gun  tubes.    The 
developed  data,  which  is  based  on  a  nominal  yield 
strength  d  165,000  pounds  per  square  inch,  is  com- 
pared to  various  thick-wall  cylinder  theories.    Empiri- 
cal data  and  lelationships  are  presented  for  the  pres- 
sure-strain curve,  the  one  hundred  percent  overstrain 
or  optimum  condition,  permanent  enlargement  ratio, 
longitudinal  strain  and  other  phenomenon  associated 
with  the  overstraining  of  thick-wall  cylinders  of  inter- 
mediate diameter  ratio.    Strain  "stabilization",  the 
hysteresis  loop  effect,  effects  of  machining,  and  re- 
verse yielding  are  briefly  analyzed  and  discussed.    A 
typical  experimentally  determined  residual  stress  dis- 
tribution IS  presented  and  compared  to  that  predicted 
from  theory  based  on  various  yield  criteria. 
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Sanitation  and  Safety  Engineering 


WT-H62   OTS   $1.50 

Health  and  Safety  Lab.,  Atomic  Energy  Commission. 
New  York. 

PROTECTION   AGAINST  FALLOUT  RADIATION  IN   A 
SIMPLE  STRUCTURE.     Rcpt.  on  Operation  PLUMB80B. 
by  A.  ].  Brcslin.  P.   Loysen.  and  M.  S.  Weinstein. 
Apr  62,  61  p 


NYO-9773       OTS  $2.7.S 

Johns  Hopkins  U. ,  Baltimore,  Md. 
TRUCKING  OF   RADIOACTIVE  MATERIALS:  SAFETY 
VS.    ECONOMY  IN  HIGHWAY  TRANSPORT    by 
Ferdinand  F.  Leimkuhler.   Jun  63,   164p78refs 
Contract  AT(30- 1)1477 


UCRL-7254       GTS  $1.  25 

Lawrence  Radiation  Lab. ,  U.  of  California, 

Livermore. 
HAZARDS  CONTROL  QUARTERLY  REPORT  Na   11 
OCTOBER-DECEMBER  196Z    52p  Urefs 
Contract  W7405-eng-48 


UCRL-7355       OTS  $1.00 

Lawrence  Radiation  Lab. ,  U.  of  California, 

Livermore 
HAZARDS  CONTROL.   Quarterly  rept,  no.   12 
Jan -Mar  63.    1953,  9refs 
,/^  Contract  W7405-eng-48 


PB  163  696      OTS  $16.  00 

Robert  A.  Taft  Sanitary  Engineering  Center, 

Cincinnati,  Ohio. 
WATER  QUALITY  MEASUREMENT  AND  INSTRU- 
MENTATION.   PROCEEDINGS  OF  A  SYMPOSIUM 
HELD  AT  CINCINNATI.  OHIO.  AUGUST  29-31.   1960. 
by  Richard  S.  Green.    1%1,  24)^  ISSrefs 
Technical  rept.  W61-2 

DESCRIPTORS:  'Water  supplies,  'Quality  control, 
•Conferences,   •Natural  resources,  Contammation, 
Marine  biology.  Wastes  (Industrial),  Radiological 
contamination,  •Monitors,  Automatic,  •Data 
processing  systems 

Contents: 

Water  quality  management  of  the  future;  Requirements 
for  criteria  of  water  quality;  Evaluation  of  water  qual- 
ity  protection  techniques;  Harvesting  water  quality 
data;  Physical  and  chemical  parameters;  Aquauc 
organisms;  Bacterial  parameters  of  water  quality- 
Detection  and  measurement  dL  organic  chemicals  'in 
water  and  waste;  Radioactivity  data  -  its  significance; 
Basic  considerations  in  sampling  of  tidal  waters-  A 
new  look  at  water  quality  data;  High  quality  water  with- 
out high  quality  data  -  is  it  possible?;  Some  observa 
tions  on  the  advantages  of  sustained  water  quality  data 
to  private  industry;  The  consulting  engineer's  neid  for 


water  quality  data;  Water  quality  data  and  sustained 
fish  harvests;  Need  and  utilization  of  water  quality  data 
by  Federal  agencies;  Introducing  the  ORSANCO  Robot 
Monitor;  Instrumentation  for  continuous  analysis  of 
constituents  in  water  -  A  review;  A  new  portable  in- 
strument for  the  continuous  automatic  collection  of 
water  samples;  Monitoring  stream  quality;  Automatic 
instrumentation  for  water  analysis;  PolluUon  control 
by  continuous  dissolved  oxygen  analysis  and  associated 
instruments;  Recent  advances  in  the  continuous  record- 
ing of  the  electrical  conductivity  of  surface  waters 
Automatic  surveillance  -  An  operating  system;  Con- 
tinuous monitoring  of  radioactive  streams;  Water  -  A 
glassful,  a  lakeful  -  The  instrument  approach; 
Analytical  measurements  tor  continuous  transmission- 
Automatic  continuous  flow  colorimetnc  and  titramctric 
analyzers  and  turbidimeters;  Introduction  to  the  sys- 
tems concept  of  an  automated  data  acquisition,  trans- 
mission, and  processing  system;  Methods  of  data 
transmission;  Application  of  digital  data  transmission 
to  water  monitoring  data;  A  new  medium  for  low  cost 
recordingrand.  An  information  storage  and  retrieval 
system  in  the  field  of  water  quality. 


TID-18262   OTS   $4.60 

Unidynamlcs,  St.  Louis,  Mo. 
INVESTIGATION  OF  THE  EFFECTS  OF  IONIZING 
RADIATION  ON  THE  SEDIME^^ATION  OF  sfwTcE 
Quarterly  rept.   1  Jun-3l  Oct  62.     43p   8refs 
Contract  AT(1 1-1)905 
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PB  163  677       OTS  $13.50 

General  Dynamics/Convair,  San  Diego,  Calif. 
LARGE  GROUND  EFFECT  AIRBORNE  LOGISTICS 
VEinCLE  STUDY.    Final  rept.,  by  J.  E.  Loos. 
15  Dec  59,  193p31refs 
Contract  NOas-59-6167-c 
Rept.  no.  ZP-294,  Part  I;  AD- 234  864 

DESCRIPTORS:  •Vehicles,  Airborne,  •Ground  effect. 
Cargo  vehicles,  •Military  transportation,  Costs,  •Jet 
propulsion,  •Logistics,  Design,  Theory,  Feasibility 
studies,  •Ground  effect  machines. 

A  study  was  made  of  the  feasibility  of  large  airborne 
logistic  vehicles  operating  within  the  ground  effect. 
The  vehicles  considered  are  large  vehicles  with 
diameters  of  the  order  of  400  ft  and  operate  at  as  low 
a  height  as  possible.    The  vehicle  planforms  considered 
are  circular  and  elongated  with  length  to  width  ratios 
of  two  and  three.    A  single  annular  jet  at  the  planform 
cdrcumference  is  used.   The  results  of  the  study  show 
the  feasibility  of  large  ground  effect  airborne  logistic 
^  i^r^'nSf?!!"^  ^"^'  machines  with  a  gross  weight 
^i^'wv?  •  *"  oP«'"3ting  height  of  12  ft. ,  and  a 

0^  V.i^y^^  ^'"-'  I»y>^d8  of  1,000.000  lbs.  to 
AUUU.OOO  lbs.  even  with  the  unlimited  range  provided 
with  nuclear  power.    Preliminary  direct  operating 
costs  indicate  that  the  costs  of  transporting  cargo  by 
this  type  of  vehicle  are  in  the  area  of  3tf  to  5tf  per  ton 
mile.    (Author) 


Engines  and  Propulsion  System) 

ANL-6694      OTS   $1.00 

Argonne  National  Lab.,  III. 
A  200-WATT  CONDUCTION-COOLED  REAdfrOR 

r^^^!^.^'^"'''''^  ^"'^  SfA<-'E   APPLICATION,   by 
f>wald  R.  MacFarlanc.    Mar  ftj.   44p  lOrefs 
Contract  W3l-l09-cng-.W 

TID- 15223  OTS   $4.60 

Geoscience,  Ltd. ,  Solana  Beach,  Calif. 
HIGH   ACCELERATION  FIKI.D  HEAT  TRANSFER 
FOR   AUXILIARY  SPACE  NUCLHAR  POWER 
Quarterly  technical  rept.   1  Dec  61-28  Feb  62 
H.  F.  Poppendiek,  N.   D.  Greene,  H.  G.  Hub  He 
C.  M.  Sabin.    49p   25refs 
Contract  AT(04-3)409 

TID- 16052  OTS   $2.60 

Geoscience,  Ltd.,   Solana  Beach,  Cal.'f. 
HIGH   ACCELERATION  FIELD  HEAT  TR/v,^ 

-^l,^^^^^^^"^  ^^^^^  NUCLEAR   POWER 
itMS.    Quarterly  technical  rept.     1  Mar-3l 
by  H.  F.  Pbppendiek,  N.  D.  Greene,  H.   R 
and  A.  S.  Thompson.     27p   2ref« 
Contract  AT(04- 3)409 
GLR-9 


TID- 18028   OTS   $11.50 

Geoscience,  Ltd. ,  Soiana  Beach.  Calif. 
HIGH  ACCELERATION  FIELD  HEAT  TRAN^^ER 
FOR  AUXILIARY  SPACl-   NUCLEAR  POWER 
TEMS.     Annual  technical  rcpt.     1  Sep  61 -31 
byH.  F.  Poppendiek,  N.  D.  Greene,  F.   R. 
H.  R.  Wright,  and  C.  M.  Sabin.    157p   57rcf« 
Contract  AT(04-3)4(W 
GLR-10 


NASA  N6  3- 17549    OTS    SO.  7S 

Goddard  Space  Flight  Certtr,  National  Ac 
and  Space  Administratioi,  Grtenbelt  Md 
MECHANICAL  JMPENDANCF  STUDY  OF  TH 
ROCKET  MOTOR,  by  Ravmond  G.  HanensteVr 
WiihamG.  Elscn.  Jun  63,  24p  Iref 
Technical  note  D-1681 
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UCRL-7145   OTS   $2.25 

Lawrence  Radiation  Lab 

Livermore. 

CONTROL  OF  THE  BLOWIX)WN  AIR  SLIPPLY 
THE  TORY  II-C  NUCLEAR   RAMJET  ENGINE 
R.   B.  Hollstien.     1  Feb  6 M,  99p   Srefs 
Contract  W7405  cng-48 
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NASA  N63- 19939       OTS  $16.00 

National  Engineonn-  Science  Co.,  Pasadena. 

Sy'iS^.M^TSS^  °^  BOUNDARY  LAYER  PARAM- 
ETERS IN  APG      NOZZLE  AND  THE  FLOW  INTER- 
FERENCE CAUSED  BY  SECONDARY  INJECTION 
Final  rept.  by  S.  Hozaki,  R.  Gagnon,  E.  Mayer,  * 
J.  Tromblay,  and  J.  Wu.    May  63,  249p  19refs 
Contract  NAS7-166 
SN-101;  NASA  CR-50606 

Machine  Parts  and  Mechanisms 
TID- 18292   OTS   $3.60 

Franklin  Inst.,  Philadelphia,  Pa 

TO^HrG^'n'^SPF J"n°T,  OF  GAS-LUBRICATED  BEARING 
TO  HIGH-SPEED  TURBO-MACHINERY.    Quarterly 
technical  rept.  1  Sep- 30  Nov  62,    by  E.  J.  Gunter. 
J.  G.  Hinkle,  and  D.  D.   Fuller.     39p   Srefs 
Contract  AT(30-l)25i2. 

NASA  N62-12330      OTS   $0.50 

Goddard  Space  Flight  Center,  National  Aeronautics 
and  Space  Administration,  Greenbelt,  Md 

BEARINGS  FOR  VACUUM  OPERATION  RETAINER 

MATERIAL  AND  DESIGN,  bv  Harold  E.  Evans  and 

Thomas  W.  Flatley.   May  62.  20p  4ref8 

Technical  note  D- 1339 


MATERIALS 

NASA  N63-19854      OTS  $9.  10 

IIT  Research  Inst. ,  Chicago.  Ill 
^T^^LE  WIITE  COATINGS.   Interim  report  no.   1. 
I07p  Srefs    ^^^  ^^  ^^  ^^'"  "•  'r°"'P''^"s-  13  Apr  62, 
Contract  NASw-6 
Report  no.  ARF-3207-5;  NASA  CR-50814 

Adhesives  and  Sealants 

NAA-SR-MEMO-8035  OTS  $1.60 

,  ^^?U^^J  International,  Canoga  Park.  CaUf. 
LEAKAGE  QIARACTERISTICS  OF  MULTI- CON- 
DUCTOR CABLES  AND  CONDUIT  SEALS/  by  C 
Nelson  and  S.  Becker.   12  Dec  62,   15p         '     ^     ' 
Contract  AT(ll-l)GEN-8 

TID-18233      OTS   $1.60 

EANCO,  Inc. .  Philadelphia.  Pa. 
REPORT  ON  GOODYEAR  INFLATABLE  SEAL  TEST 
FOR  E.  G.  C.  R.   CHARGE  MACHINE  BLISTER 
DRIVES.   7  Nov  62,  I2p  Prepared  in  cooperation  with 
Associated  Testing  Labs.,  Inc.,  Wayne,  N.  J. 

TID-18234      OTS   $1.60 

EANCO,   Inc.,  Philadelphia,  Pa 
l^EC?P  ^"^.l"^  INFLATABLE  SEAL  TEST 

Contract  AT(40-1)2014 

riTway;"e:Tj"""  "'''  ^^^"^"'^'^  ^^^""8  ^^ «' • 


NASA  N6 3- 1 9595   OTS   $4.60 

General  Electric  Co.,  Schenectady,  N.  Y. 
STUDY  OF  DYNAMIC  AND  STATIC  SEALS  FOR 
LIQUID  ROCKET  ENGINES.    VOLUME  I:   DESCRIP- 
TION OT  PROGRAM  AND  RESULTS  OF  EVALUATION 
OF  CURRENTLY  AVAILABLE  SEALING  METHODS. 
Final  rept. ,  26  Feb  62-25  Feb  63,  by  R.  C.  Elwell  and 
A.  J.  Bialous.    29  Mar  63,  42p  Srefs 
Contract  NAS7-102  ^ 

NASA  CR -50663  " 

NASA  N6 3- 1 9498   OTS   $12.00 

General  Electric  Co.,  Schenectady,  N.  Y. 
STUDY  OF  DYNAMIC  AND  STATIC  SEALS  FOR 
LIQUID  ROCKET  ENGINES,    VOLUME  2:  STUDIES  ON 
SPECIAL  TOPICS  IN  SEALING.     Final  rept., 
26  Feb  62-25  Feb  63,  by  R.  C.  Eiwell,  L.  H.  Bernd, 
R.  B.  Fleming,  R.  E.  Lee,  Jr.,  and  Dr.  J.  W.  Marr. 
29  Mar  63,  I63p   34ref8 
Contract  NAS7-102 
NASACR-50662 

NASA  N63-19597    OTS   $12,50 

General  Electric  Co. ,  Schenectady,  N.  Y. 
STUDY  OF  DYNAMIC  AND  STATIC  SEALS  FOR 
UQUID  ROCKET  ENGINES,  VOLUME  3B:  BIBUOG- 
RAPHY  OF  OPEN  UTERATURB  ON  SEALS.  Final 
rept. ,  26  Feb  62-25  Feb  63,  by  R.  U  George  and 
R.  C.  ElMMcll.  29  Mar  63,   180p  I482ref8 
Contraa  NAS7-102 
NASA  CR -50660 

>IASA  N63- 18416  OTS  $1.60 

General  Dynamics/ Fort  Worth,  Tex. 
HIGH  TEMPERATURE  PROTECTIVE  COATINGS 
DEVELOPMENTS,   by  P.  F.  Ghena  and  J.  E.  Burroughs. 
[1%3]  14p 
NASA  CR-50540. 

Presented  at  the  7th  Refractory  Composites  Working 
Group  Meeting,  Palo  Alto,  Calif.,  Mar  11-14,   1%3. 

LAMS-2917       OTS  $0.75 

Los  Alamos  Scientific  Lab.,  N.  Mex. 
CERAMIC -TO-METAL  SEALS  FOR  HIGH  TEMPERA- 
TURE OPERATION,  by  E.  L.  Brundige  and  G.  S. 
Hanks.    1  Apr  63,  36p  Srefs 
Contract  W7405-eng-36 

NYO-9801  OTS  $4.60 

Worthington  Corp. ,  Newark,  N.  J. 
Hiai  PRESSURE  PUMP  SEAL  DEVELOTMENT, 
Engineering  quarterly  progress  rept.  Dec  62- Feb  63, 
by  R.  C.  Hajner.  8  Mar  63,  49p 
C!oniractAT(30- 1)2682 

Ceramics  and  Refractories 


IS-578  OTS  $1.25 

Ames  Lab. ,  Iowa  State  U.  of  Science  and  Tech. 
HIGH  TEMPERATURE  SPECTRAL  EMISSIVITY  OF 
YTTRIUM,    SAMARIUM,   GADOLINIUM,    ERBIUM  AND 
LUTETIUM  OXIDES,   by  W.  R.  McMahon  and  D.  R. 
WUder.    Jan  63,  48p  25refs 
Contract  W7405-eng-82. 


BMI-1646   OTS    $0.50 

Bittelle  Memorial  Inst. ,  Columbus,  Ohio. 
FISSION-FRAGMEm--INDUCEl5  EXPANSION  IN 
SINGLE-CRYSTAL  ALPHA  ALUMINA,  by  Thomas  S. 
EUeman,  Robert  B.  Price,  and  Duane  N.  Sunderman. 
4  Sep  63,  9p  Srefs 
Contract  W7405-eng-92 

DRI-2088     OTS     $1.60 

Denver  Research  Inst. ,  Colo. 
INTERMEDIATE-TEMPERATURE  OXIDATION  OF 
BERYLLIDES.    Quarterly  progress  rept.    .  I  Mar  6  i, 
17p 
Contract  AT(1 1-1)1092 

GEMP-24A    OTS   $0.75 

General  Elearic  Co.,  Cincinnati,  Ohio. 
HIGH  TEMPERATURE  MATERIALS  PROGRAM. 
Progress  repu  no.  24,  part  A.  28  Jua  63,  28p  I2rvfs 


Contraa  AT(40- 1)2847 


GEMP-25A     OTS   $1.00 


0 


General  Electric  Co, ,  Cincinnati,  Ohio. 
HIGH  TEMPERATURE  MATERIALS  PROGRAM. 
Progress  rtpt.  no.  25,  Part  A    31  Jul  63.   38p   Srefs 
Contract  A  R 40- 1)2847 

GEMP-26A       OTS  $0.75 

General  Electric  Co. ,  Cincinnati,  Ohio. 
HIGH-TEMPERATURE  MATERIALS  PROGRAM. 
Progress  rept.  no.  26,  Part  A.    16  Aug  63,  28p 
Contract  AT(40-l)2847 


HW-76301    GTS   $2.50 

Hanford  Atomic  Products  Operation,  Richland,  Wash. 
CERAMICS  RESEARCH  AND  DEVELOPMENT  OPERA- 
TION,   Quarterly  rept.  Jan-Mar  63,     23Aug63,l29p 
Contract  AT(45-1)1350. 


UCRL- 10755  OTS  $1.50 

Lawrence  Radiation  Lab. ,  U.  of  California,  Berkeley. 
THE  INFLUENCE  OF  TENSILE  STRESS  ON  GASEOUS 
PERMEATION  DM  GLASSY-STATE  AND  COMPLEX 
CERA\aCS.   Master's  thesis,  by  Orlin  M.  Stansfield. 
2  Apr  63,  77p  24refs 
Contract  W7405-eng-48 


TID- 17594      OTS   $5,60 

Owens-Corning  Fiberglas  Corp.  [Granville]  Ohio. 
INVESTIGATIONS  OF  RADIOACTIVE  FUEL- 
BEARING  GLASSES.   Annual  rept,  no.  1.    1  Jan- 
30  Sep  58,  by  P.  A.  Lockwood,   55p  2ref8 
Contract  AT(30-l)1995 
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MATHEMATICS 

TID-18252      GTS  $2.60 

Mechanical  Technology  Inc. ,  Latham,  N. 
SOME  COMPUTER  RESULTS  IN  THE 
TION  SOLUTION  OF  THE  ELASTOH\^ 
EQUATIONS,  by  R.  J.  Wernick,    Feb  63, 
Contract  Nonr-37 29(00) 
MTI-62rR38 


DIRECT  ITERA- 
\M] 
8ref8 
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NASA  N63- 19029   OTS   $3.60 

RIAS,  Inc.,  Baltimore,  Md. 
ASYMPTOTIC  FIXED  POINT  THEOREMS  AMD 
PERIODIC  SYSTEMS  OF  FUNCTIONAL 
TIAL  EQUATIONS,  by  G.  Stephen  Jones 
16refs 

Contracts  NASr-103;  AF  49(638)382  and  Noni 
Technical  rept.  no.  63-12;   NASA  CR-50715, 


Dipi'EREN- 
y63,   39p 


Ma  V 


Computing  Devices 

ANL-6722   OTS   $0.50 

Argonne  National  Lab. ,  111. 
AN  INFORMATION-THEORETICAL  MODEL 
TO  COMPUTER  PROGRAMS,  by  W.  R.  Cow, 
18p   8refs  ^ 

Contract  W3l-109-eng-38. 


ANL-6699      OTS    $0.75 

Argonne  National  Lab. ,  111 

rr??p^  ^^^  .™^  LOCATION  OF  FOUR  feR  PEAK 
CENTERS.    Final  rept.  by  M.  H.  Mueller.  Fied  Clark 
and  S.  H.  Si monsen  (Texas  U. )  Jul  63,  33p  5i  rfs 
Contract  W3l-109-eng-38 


ANL-6716  OTS   $0.75 

Argonne  National  Lab,,  UL 
TRANSFER  FUNCTION  SYNTHESIS  AS  A  rWtIO  OF 
TWO  COMPLEX  POLYNOMIALS,  by  C.  K.  ^nathanan 
and  Judith  Koerner.  May  63,  36p  6refs 
Contract  W31-109-eng-38 

TID- 181 16  OTS  $1.60 


Atomics  International,  Canoga  Park,  Calif. 
FORTRAN  SNG  CODE,   by  Barbara  Lemke. 
18p  Iref 
Contract  AT(ll-l)GEN-8. 

TID- 18478      OTS   $5.60 


Digital  Computer  Lab. ,  U.  of  Illinois,  Urbaj^ 
TECHNICAL  PROGRESS  REPORT.    PART  I.    tllGH 
SPEED  COMPUTER  PROGRAM.    PART  II.    ClfCUIT 
RESEARCH  PROGRAM.    PART  111.    SWITCHDI 
THEORY.    PART  IV.    MATHEMATICS.    PART  V. 
IBM  7090-1401  SYSTEM.    PART  VL   GENERA  ,  LABO- 
RATORY INFORMATION,    Feb  63,  51p 
Contract  AT(li-l)415 


3693(00) 


APPLIED 
1.  Jun  63, 


TID- 18236      OTS   $4,60 

Digital  Computer  Lab. ,  U.  of  Illinois,  Urbana 
TECHNICAL  PROGRESS  REPORT,    PART  1     HIGH- 
SPEED COMPUTER  PROGRAM,    PART  II     CIRCUIT 
RESEARCH  PROGRAM,    PART  III.   SWITCHING 
THEORY.    PART  IV.    DATA  REDUCTION  METHODS 
PART  V.    lBM-7090-1401  SYSTEM,    PART  vf   In- 

^iR^'^JirCENPRA.^r  7^'  IBM-7090-1401  sS^STEM, 
PART  VII     GENERAL  LABORATORY  INFORMATION 
Jan  63,  43p 

Contract  AT(45-1)415 


NASA  N63- 18869   OTS    $11.50 

Goddard  Space  Flight  Center,  National  Aeronautics 
and  Space  Administration,  Greenbelt,  Md. 
INTERPLANETARY  TRAJECTORY  ENCKE  METHOD 
(ITEM)  PROGRAM  MANUAL,   by  Henry  Wolf 
Fred  Shaffer,  and  R,  K.  Squires.    1  May  63,'  160p 
NASA  X-640-63-7i;    NASA  TMX-501 31 


HW-76692   OTS   $1.50 

rpM?Ja!r?  ^l"'!^^  Products  Operation,   Richland.  Wash, 
GENORQ,    A  GENERAL  DATA  FITTING  AND  LINEAR 

™f  iIm  7,!i^  EVALUATION  COMPUTER  ^CODE^^Or" 
FHE  IBM  7090,   by  C.   A,  Oster.  May  63,  62p 
Contract  AT(45-1)1350. 

SCR-641  OTS  $2.50 

Sandia  Corp. ,  Albuquerque,  N.  Mex. 

i^A^Tx?^""^^  ^^^^  ^^  ^  ASSOCIATIVE 
MEMORY,   byG.  J,  Simmons.   Apr  63.  113p  ISrefs 
Contract  AT(29- 1)789  h    ^  «» 


DP-822  OTS  $1.00 

Savannah  River  Lab. ,  Aiken,  S.  C. 
PROCESSING  OF  ALPHANUMERIC  DATA  IN  FORTRAN 
by  Barbara  B.  Occhipinti.    Jun  63,  43p 
Contract  AT(07-2)1 

NASA  N63- 12340       OTS  $1.60 

Theoretical  Chemistry  Inst. ,  U.  of  Wisconsin. 
Madison. 

AN  EXPANSION  OF  J^  (Vx  IN  POWERS  OF  (l/v) 
byC.  F.  Curtlss.    17  bee  62.  13p4refs 
Grant  NsG- 275-62 
WIS-TCI-7,  series  2 


::  J  Jul  59,         Y-1420       OTS  $0.75 


Union  Carbide  Nuclear  Co. ,  Oak  Ridge,  Tenn. 
AN  EXTENSION  OF  APT  TO  OBTAIN  CENT ROID 

!^V^3^'^^  ^FORMATION,  by  A.  H.  Fowler  and 
C   W.   WUson.    21  May  63,  29p 
Contract  W7405-eng-26 
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MECHANICS 

NASA  N63-19851      OTS$2.60 

Exotech  Inc. ,  Alexandria,  Va. 
GRAVITY  GRADIENT  TORQCFES  ON  A  SUN- 
ORIENTTED  SPACE  STATION,  by  S.  Schalkowsky  and 
W.  C.  Cooley.  20  Dec  62,   23p 
Contract  NASw-543 
Report  no.  TR-001;  NASA  CR -50785 

PB   163  776  errs   $4.60 

(Davidson  Lab.  )  Stevens  Inst,  of  Tech. ,  Hobokcn. 

N.  J. 
TESTS  OF  SURFACE-PIERCING  STRUTS.  Letter  rept. 
by  Paul  Kaplan.    24  Apr  S3,  declassified  4  Feb  55.  45p 
4refs 

Contract  Nonr-906(00)  (Sulxrontract  to  Bath  Iron  Works 
Corp.  1 
Rept.  no.  LR-488;  AD-61  7% 

DESCRIPTORS:  •Hydrofoils.   'Planing  surfaces.  •Hy- 
drodynamics, Mode ls( Simulations),  E>rag,   Yaw.  Tests, 
Hydrofoil  boats. 

The  present  report  covers  a  series  of  tests  on  s^x  strut 
shapes.    Tests  were  performed  to  determine  drag  and 
side  force  in  yawed  and  unyawed  attitudes  at  various 
rake  angles  and  submergence  s. 


NASA  N63-19945      OTS  $7.60 

Goddard  Space  Flight  Center.  National  _^eronautiC8 
and  Space  Admmistration,  Greenbelt,  MJ. 

A  CONTRIBLTTION  TO  THE  THEORY  OF  CRITICAL 

INCLINATION  OF  CLOSE  EARTH  SATELLTTES.   2. 

CASE  OF  ASYMMETRICAL  POTENTIAL,  by  Shinkc 

Aoki.    [1963]  72p  5refs 

NASA  TM  X-50238 


HE-150-210  OTS   $10.10 

Institute  of  Engineering  Research,  U.  of  California. 

Berkeley. 
TRANSIENT  STRESS  DI.STRIBUTION  IN   A  RAPIDLY 
HEATED  ROD,   by  A.   L.    Austin.     14  Feb  63.    130d 
41refs  ^ 

Series  no.   128,  issue  no.   11 


KAPL-M-JVM-4   OTS   $7.60 

Knolls  Atomic  Power  Lab. .  Schenectadv,  N.  Y. 
BEAM-1:   BEAMS  ON  ELASTIC  FOUNDATIONS,   by 
Julius  A.  Mir^bal  and  Judith  K.  Van  Voorhis.  Dec  62, 
74p  4refs 
Contract  W3l-109-eng-52. 


NASA  N6  3- 14026   OFS   SO.  75 

Lewis  Research  Center,  National  Aeronautics  and 

Space  Adminisfation.  Cleveland.  Ohio. 
PERFORMANCE  OF   ELECTRICAL- RESISTANCE 
STRAIN  GAGES  AT  CRYOGENIC  TEMPERATURES,   by 
Albert  Kaufman.  Mar  63,  22p    3refs 
Technical  note  D-1663. 


UVA-184-61S   GTS    $5.60 

Research  Labs,  for  the  Engineering  Sciences,  U.  of 

Virginia,  Charlottesville. 
FLEXURAL  VIBRATION  OF  UNIFORM  SHAFTS,  by 
L,  W.  Nelson  Nov  61,  59p 
Contract  AT( 40- 1)177^ 
Rept.  no.  EP-4422- 184-6  IS 


NASA  N63- 19856   OTS   $2.60 

Stanford  U.,  Calif. 
LOWER  BOUNDS  FOR  THE  BUCKLING  PRESSURE 
OF  SPHERICAL  SHELLS(Rev.),  by  Nicholas  J.  Hoff 
and  T«ai-Chen  Soo:ig.   Apr  63,  27p  7rBf8 
GPint  N8G-93-60 
SUDAER-133;  NASA  CR-50603 


NASA    N63-17202   OTS   $2.60 

Stanford  U. ,  Calif. 
A  METHOD  OF   DISCUSSION  CfF  THE  ELASTIC 
STABILITY  IN  NON-LINEAR  SNAP  BUCKLING. 
(SNAP  3UCKUNG  OF  CIRCULAR  PLATES  DUE  TO 
RAPID  HEATING  OR  COOLING).  Technical  rept. 
no.  5,  by  Masuji  Uemura.  Feb  63,  30p  9ref8 
Grant  NsG-93-60 
SUDAER-145;  NASA  CR-50243 


Aerodynamics  and  Pneumatics 

NASA  N63-14029   OTS   $1..50 

Ames  Research  Center,  National  Aeronautics  and 
Space  Administration,  Moffett  Field,  Calif. 
AN  EXPERIMENTAL  EVALUATION  OF  AERODY- 
NAMIC DAMPING  MOMENTS  OF  CONES  WITH  DIF- 
FERENT CENTERS  OF  ROTATION,   bv  William  R. 
Wehrend.  Jr.  Mar  63,   52p    4refs 
Technical  note  D-1768. 

PB  163  693   OTS   $15.50 

Bell  (Aerosvstems  Co.  ]  Buffalo,  N.   Y. 
A  STUDY  OF   VTOL/STOL  FLYING  QLIALITIFS  RE- 
QUIREMENTS.    Final  rept..  Jan-1  Jul  60,  by  J.  Maddei\ 
J.   KroU,  and  D.   Neil.     10  Aug  60,  23:]p   43refs 
Contract  NOas  60-6067-f 
Rept.  no.  2023-917001;  AD- 245  368 

DESCRIPTORS:  •Vertical  take-off  planes,  •Airplanes, 
Design.   Military  requirements,   Stability,  Control, 
Ground  effect.  Maneuverability,   Airplane  landings. 
Take-off,   Automatic  pilots,  •Aerodynamics,  •Short 
take-off  planes.  Flight  testing. 

Horizontal  attitude  VTOL/STOL  aircraft  that  arc 
potentially  able  to  meet  the  conventional  flight  flying 
qualities  military  specifications  were  considered  in 
this  study.    The  configurations  investigated  in  this 
study  ranged  from  speed  stable  to  slightly  unstable  at 
velocities  close  to  hover.    For  stick  tixed  conditions, 
unstable  dynamic  oscillations  exist  due  to  high  values  of 
speed  stability  caused  by  power  effects,  insufficient 
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damping  and  lack  of  static  stability.    The  , 
sensitivity,  and  aircraft  damping  required 
near  hover  for  satisfactory  control  arc 
fluenced  by  the  level  of  speed  stability,  ^^,„ 
level  of  steady  and  variable  winds,  and  leve 
outside  disturbances.    The  variation  of  I 
ar«)und  hover  follows  the  same  general  t.... 
speed  stability.    The  dynamic  stability  of  tiii 
VTOL/STOL  aircraft  generally  improves  at 
transition.  A  discussion  of  some  of  the  mam 
quired  during  htjver  and  transition  is 
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PB   163  780      OTS  $3.  60 


Cornell  Aeronautical  Lab. ,   Inc. ,  Buffalo, 
INVESTIGATION  OF  PHL'GOID  EFFECTS 
LANDINGS,    by  Fred  NeweU.    Dec  57,  40p 
Contract  AF  33<61 6)3927 
WADC  TR  57-650;  AD-142  084 


NASA  N63- 19949      OTS   $6.60 

Space  Sciences  Lab.  ,  General  Electric  Co 

Philad::?lphia,  Pa. 
THEORY   OF  HYPERSONIC  LAMINAR  STAGNATION 
REGION  HEAT  TRANSFER  IN  DISSOCIATING 

?A^^o'  ^y  ^-  ^-  ^^^^  ^"^  L.  M.  Gilbert.   Apr  63, 
70p  33refs 

tjic  end  of  Contract  NAS7-100 

livers  re-  R63SD40;  NASA  CR-50882 
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DESCRIPTORS:  •Aeronautics,  Airplanes,  *light  paths, 
♦Airplane  landings.  •Ground-controlled  appi  ^ch 
radar,  Test  equipment.  Test  methods.  Tests 
Oscillation,  Damping. 
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In  10%  of  the  photographs  of  the  GCA  preci„.„ 
presentations  of  308  landing  approaches  madj 
fighters,  cargo  and  bomber  type  aircraft,  « 
the  phugoid  was  definite.    There  were  no  di. 
differences  noted  among  the  types  of  aircraft, 
appears  that  the  phugoid  wavelength  may  be 
poriant  phugoid  parameter  while  an  aircraft 
final  approach.    It  is  indicated  that  the  pilot  - 
suppresses  the  effect  of  the  phugoid  motion  i  t 
approaches.    It  is  recommended  that  an  inves  i 
using  a  variable  stability  airplane  be  undertal  en 
evaluate  the  advantage  of  relieving  the  pilot  o; 
task  and  to  determine  the  effect  of  the  phugoi. 
technique. 

NASA  N63-13912    Repriced  OTS  $0.75 

Flight  Research  Center,  National  Aeronaut!  Js 
Space  Administration,  Edwards,  California 
SKIN  AND  STRUCTLIRALTI.MPLRATL'RE  Mi  r 
ON  THE  X-15  AIRPLANE  DURING  A  FLIGI   r 
MACH  NUMBER  OF   3.  3.   by  Robert  D.    Reexl 
Jcx  D.    Watts.     Jan  61.  declassified  8  Feb  63. 
Technical  memo  no.  X-468. 
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NASAN63-13907    Repriced  OTS    $1.50 

Langley  Research  Center,   National  Ae.„..„ 
Space  Administration,  l^nglev  Station    Va 
FREE-FLIGHT  INVESTIGATION  AT  SLIPFK., 
SPEEDS  OF   THE  .STABILITY   AND  DRAG  OF 
CLIPPED  DELTA  BOOST-GLIDE  CONFIGUR  \ 
INCLUDING  AN  ANALOG  STUDY  OF  COL'Pl 
MOTIONS  [XT RING  THE  FLIGHT,   by 
She  rwixxJ  Hoffman  and  Willard  S.  Blanchard 
declassified  8  Feb  63.    61p    19refR 
Technical  memo  no.  X-425. 

K-1.577       OTS  $0.50 

Oak  Ridge  C.iseous  Diffusion  Plant.  Tcnn 
ELECTRO-PNEUMATIC  CONSTANT  VOLUM 
MANOMETER,  by  J.  Farquharsoii.    15  Aug  63, 

CxMitract  W7405-eng-26 
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METALLURGY 

USBM-U-1057  OTS  $0.75 

Albany  Metallurgy  Research  Center,  Ore 
QUARTERLY  METALLURGICAL  PROGRESS  REPORT 
•NO.  19,    1  Apr-30Jun  1963,  32p 
Contract  AT(ll-l)599 


IS-662  OTS  $0.50 

Ames  Lab. ,  Iowa  State  U.  of  Science  and  Tech 
INVESTIGATION  OF  VIBRATORY  POUSHING  VARI- 
ABLES,   by  E.  N.  Hc^kins  and  D.  T.  Peterson. 
Jun63,  17p2refs 
Contract  W7405-eng-82 


IS- 576  OTS  $0.50 

Ames  Lab. ,  Iowa  State  U.  of  Science  and  Tech 
I"^  ^OR*C  HARDENNING  OF  AMES  THORIUM,  by 
p.  E.  Williams  and  W.  L.  Larsen.  Jul  63,   18p  4ref/ 
Contract  W7405-eng-82  ^op  wett 


ANL-FGF-409      OTS   $1.60 

Argonne  National  Lab. ,  III. 
NEW  FABRICATION  PR(X:EDItRES  FOR   HIGH- 
QUALm-   TL'BING,   by  N.  H.  Polakowski  and 
J.   E.  Fhnn.  Jr.    2  Jan  6  i.   18p  3rc-ls 
Contract  W3l-109-eng-38 

ANL-6711    OTS   $0.75 

Argonne  National  Lah, .   111. 
^l^^l  RELATIONSHIPS  IN  THE  SYSTEM  LIRANIUM 
OXIDE -LANTHANUM  OXIDE,   by  D.  C    Hill    ]H 
Handwerk,  and  R.  J.  Reals.  Jun  63,   29p    llrefs 
Contract  W3l-109-eng-.38i 

NAA-SR-MEMO-8336    OTS  $1.10 

Atomics  International,  Canopa  Park,  Calif 

h  Jan  61.  ??f  J;J^^";^^0/„  ,™?^N  BETWEEN  ZIRCONIUM 
ALLOY  II  AJ,D  GRAPHITE,  by  M.  Dudley.  21  Mar  63, 
op  ' 

Contract  AT(  1 1  - 1  K;EN-8. 
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BMI-1636      OTS  $1.00 

Battelle  Memorial  Inst. ,  Columbus,  Ohio. 
DEVELOPMENT  OF  NIOBIUM-BASE  ALLOYS  FOR 
USE  IN  A  NUCLEAR  SUPERHEATER,  by  John  A. 
DeMastry,  Warren  E.  Berry,  Arthur  A.  Bauer,  and 
Frank  A.  Rough.    27  Jun  63,  40p  ISrefs 
Contract  W7405-eng-92 
EURABC-744 


BMI-1638       GTS  $0.75 

Battelle  Memorial  Inst. ,  Columbus,  Ohia 
RADIATION  STABILITY  OF  URANIUM  MONONITRIDE, 
by  Richard  A.  Wullaert,  John  F.  Lagedrost,  Josef  Bugl,' 
and  John  E.  Gates.    28  Jun  63,  34p  12ref8 
Contract  W7405-eng-92 
EURABC-760 

/ 
BMI-1633      OrS  $1.75 

BatteUe  Memorial  Inst. ,  Columbus,  OWo. 
FABRICATION  AND  PROPERTIES  OF  HOT-PRESSED 
URANIUM  MONONITRIDE,  by  Edward  a  Speidel  and 
Donald  L.  Keller.    30  May  63,  66p  28refs 
Contract  W7405-eng-92 
EURABC-706 


TID- 18197  OTS  $1.10 

Caiifomla  Inst,  of  Tech. ,  Pasadend. 
CsCl-TYPE  COMPOUNDS  IN  BINARY  ALLOYS  OF 
RARE  EARTH  METALS  WITH  GOLD  AND  SILVER, 
Technical  rept.  no.  12,  by  C.  C.  Chao,  H.  L.  Luo, 
and  P.  Duwez.  lOp  12refs 
Contracts  AT(04- 3)221  and  Nonr-220(30) 


AD- 284  337    OTS   $1.10 

General  Dynamics/ Astronautics  (San  Diego,  Calif.  ]. 
EVALUATION  OF  ELECTROFORMED  NICKEL  TO 
301   STAINLESS  STEEL  RESISTANCE  SPOTWELDS  AT 
780F  AND  -423°F.    Quarterly  progress  rept.  no.   1, 
Phase  1,   1  Jun-1  Sep  62,  on  Compilation  of  Materials 
Research  Data,  by  A.  F.  Hooper.    1  Sep  62,  8p  Iref 
Contract  AF  33(616)7984 
Rept.  no.  MRG-288 

DESCRIPTORS:  •Nickel,  •Electroforming,  •Stainless 
steel,  'Welding,  'Electric  welding,  •Spot  welds. 
Tensile  properties.  Shear  stresses.  Low  temperature 
research.  Guided  missile  components. 

As  evaluated  by  the  notched  tensile  test  .062'  electro- 
formed  nickej  had  excellent  toughness  at  -423'*F  having 
a  notched-unnotched  ratio  of  1.  21.    The  electroformed 
nickel  resistance  spotwelded  to  .020"  type  301  (0-71004) 
stainless  steel  met  the  shear  and  tension  requirements 
of  MIL-W-6858A.    The  .  020"-301  to  . 062'  electro- 
formed  nickel  spotweld  tension  strengths  increased  in 
value  at  -4230F  as  compared  to  spotweld  tension 
strengths  in  .020    type  301  welded  to  Inconel-X  and  to 
itself  which  decreased  at  cryogenic  temperatures. 
(Author) 


TID-18150   OTS   $5.60 

General  Electric  Co.,  Cincinnati,  Ohio. 
NEUTRON  IRRADIATION  EFFECTS  IN  A -286. 
HASTELLOY  X  AND  RENE'  41.  by  F.  C.  Robertshaw. 
J.  Moteff,  F.  D,  Kingsbury,  and  M.  A,  Pueacz. 
24  Sep  62,  55p  8ref8 


GEAP-3726  OTS  $1.25 

General  Electric  Co. ,  San  jose,  Calif. 
SODIUM  MASS  TRANSFER.   II  SCREENING  TEST 
DATA  AND  ANALYSIS .   VOLUME  2.    METALLURGY, 
by  F.  J.  Hetzler  and  R.  S.  Young.  Jun  62,  59p  17refs 
Contract  AT(04- 3)189 


HW-78132   OTS   $0.50 

Hanford  Atomic  Prodjcta  Operation,  Richland.  Wash. 
ajRFACE  TENSION  STUDI^ON  URANIUM  AND 
COPPER,  byj.  H.  Hoage.  22  Jul  63,  16p  20ref8 
Contract  AT(45- 1)1350 


ARF-2158-15  OTS   $1.60 

ITT  Research  Inst. ,  Chicago,  111. 
DEVELOPMENT  AND  EVALUATION  OF  HIGH-TEM- 
PERATURE TUNGSTEN  ALLOYS. Quarterly  rept.  no. 
no.   1,  1  Oct  -  31  Dec  59,  by  F.  C.  Holtz  and  R.  J.  Van 
Thyne.   20  Jan  60,   15p  •  j.   v   n 

Contraa  AT(33-3)4 


UCRL- 10816  OTS  $1.50 

Lawrence  Radiation  Lab.,  U.  of  CaUfomia. 
Berkeley.  * 

RECOVERY  OF  INTERNALLY  OXIDIZED  SILVER- 

T.l^^'i^..''';'^'^^'  ^^«^^*«  thesfs:  by  r":  Busch. 
Ju.i  63,  65p  SSrefs 

Contract  W7405-eng-48 


LA -287 1    OTS    $0.50 

Loe  ALimoe  Scientific  Lab.,  N.  Mex. 
CRITICAL  STRAIN  IN  HIGH  PURITY  TANTTALUM 
AND  TANTALUM-TUNGSTEN  ALLOYS,  by  a  J. 
Murphy,  W.  E.  Ferguson,  and  G.  S.  Haiiks.   10  Sep  62 
24p  9ref8 
Contract  W7405-eng-36 

LAMS-2906   OTS   $0.50 

Los  Alamos  Scientific  Lab. ,  N.   Mex 
A  NEW  BRITTLENESS  TEST  FOR  POWDER  METAI  - 
LURGY  MATERIALS,   by  William  H.   Lenz    liju/^bj 
26p    Iref  • 

Contract  W7405-eng-36. 
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NASA  N63- 19265  OTS   $1.10 

New  England  Materials  Lab.,  Inc.,  Medfor:,  Mass. 
DEVELOPMENT  OF  Ni-Cr-Al  ALLOYS  FOI    HIGH 
TEMPERATURE  TUBING  APPLICATIONS.    C^arterly 
progress  rept.  no.  3,  1  Jan-31  Mar  63,  by  Av  S. 
Bufferd.    15  Apr  63,  8p 
Contract  NAS8-5085 
NASA  CR -50758 


NMI-4992  OTS  $1.75 

Nuclear  Metals,  Inc. ,  Concord,  Mass. 
PAPERS  PRESENTED  AT  THE  X-RAY  PREFERRED 
ORIENTATICW  MEETING  HELD  AT  NUCL!:AR 
METALS,   INC. ,  WEST  CONCORD,  MASSAC  [  USSETTS 
ON  DECEMBER  7-8,1961,  comp.  by  R.  B.  flliissell. 
9  May  63,  74p  4refs 
Contract  AT(30- 1)1565 


TID-18324      OTS  $1. 10 

Rensselaer  Polytechnic  Inst. ,  Troy,  N.  Y. 
THE  COMPARISON  OF  SINTERING  LOOSE  M^TAL 
POWDERS  AND  PRESSED  METAL  POWDER 
COMPACTS.   Progress  rept.   1  Mar  62-28  Feli  63,  by 
Fritz  V.  Lenel.    Mar  63,  7p 
Contract  AT(30- 1)2408 


DP- 802  OTS   $0.50 

Savannah  River  Lab.,   Aiken,  S.  C. 
ELECTROWINNING  CERIUM  METAL,  by  J.  |A.  Porter 
and  L.  P.  Fernandez.  May  63.  24p   2refs 
Contract  AT(07-2)l. 


GEAP-4211    OTS   $1.25 


■   Vallecitos  Atomic  Lab. ,  General  Electric 

Pkasanton,  Calif. 
SPECIFIC  ZIRCONIUM  ALLOY  DESIGN  PROGR 
Quarterly  progress  rept.  no.  4,  Jan-Mar  63, 
Kkpfer,  E.  L.  Dunn  and  others.  1  Apr  63,  55p 
Contract  AT(04-3)189. 
EURAEC-604 


TID-18341       OTS  $1.10 


Yale  U. ,  New  Haven,  Conn. 
MAGNETORESISTANCE  OF  THE  ALLOY  dii 
Final  rept. ,  by  Robert  B.  Gordon.    Feb  63,  I 
Contract  AT(30- 1)2029 


Ferrous  Metals 


MSAR-62-12      OTS   $1.10 

MSA  Research  Corp. ,  Gallery,  Pa. 
EFFECT  OF   12000F  SODIUM  ON  AUSTEN ITIC 
FERRITIC  STEELS.    PART  I.    PHYSICAL  ?\[ 
OF  MATERIALS.    PART  11.    THERMAL  SH(«:k 
Progress  rept.  no.   17  for    Jan  62.    13  Feb  6 
Contract  AT(11-1)765 
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MSAR-62-33      OTS   $1.60 

MSA  Research  Corp. ,  Gallery,  Pa. 
EFFECT  OF    1200°F   SODIUM  ON  AUSTENITIC  AND 
FERRITIC  STEELS.    PART  I.    PHYSICAL  PROPERTIES 
OF  MATERIALS.   PART  II.    THERMAL  SHOCK. 
Progress  rept.  no.   19  for  Mar  62.  by  R.  C,  Andrews. 
18  Apr  62,   19p 
Contract  AT(ll-l)765 


MSAR-62-41       OTS   $1.10 

MSA  Research  Corp. .  Gallery.  Pa. 
EFFECT  OF   1200°  F  SODIUM  ON  AUSTENITIC  AND 
FERRITIC  STEELS.   PART  I.    PHYSICAL  PROPERTIES 
OF  MATERIALS.   PART  II.    THERMAL  SHOCK, 
Progress  rept.  no.  20  for  Apr  62.  by  R.  C.  Andrews. 
16  May  62,    lOp 
Contract  AT(l  1-1)765 


MSAR-62-50      OTS   $1.60 

MSA  Research  Corp. ,  Gallery,  Pa. 
EFFECT  OF  1200°  F  SODIUM  ON  AUSTENITIC  AND 
FERRITIC  STEELS.   PART  I.    PHYSICAL  PROPERTIES 
OF  MATERIALS.   PART  II.    THERMAL  SHOCK. 
Progress  rept.  no.   21  for  May  62.    11  Jun  62,   13p 
Contract  AT(1 1-1)765.  PR- 21 

MSAR-62-77   OTS   $1.60 

MSA  Research  Corp. .  Gallery.  Pa. 
EFFECT  OF  1200^  F  SODIUM  ON  AUSTENITIC  AND 
FERRITIC  STEELS.    PART  I.    PHYSICAL  PROPERTIES 
OF  MATERIALS.   PART  II.    THERMAL  SHOCK. 
Progress  rept.  no.  22  for  June  62.  16  Jul  62,  20p 
Contract  AT(ll-l)765 

MSAR-62-92      OTS   $2.60 

MSA  Research  Corp. ,  Gallery,  Pa. 
EFFECT  OF  1200°  F  SODIUM  ON  AUSTENITIC  AND 
FERRITK:  STEELS.    PHYSICAL  PROPERTIES  OF 
MATERIALS.    Progress  rept.  no.   23  for  lulv  6Z 
15  Ai«  62.  24p  ' 

Contract  AT(1 1-1)765 


MSAR-63-33   OTS    $3.60 

MSA  Research  Corp. ,  Gallery,  Pa. 
EFFECT  OF    1230OF  SOMUM  ON  AUSTENITIC  AND 
FERRITIC  STEELS.  Progress  rept.  no.  29,  Jan  63. 
15  Feb  63,  40p 
Contraa  AT(1 1-1)765 


MSAR-59-133       OTS  $6.60 

MSA  Research  Corp. ,  Gallery,  Pa. 
EFFECT  OF   1200°  F  SODIUM  ON  AUSTENITIC  AND 
FERRITIC  STEELS.    THERMAL  SHOCK,    NITRIDING, 
STRESSED  CORROSION  UNSTRESSED  CORROSION. 
Bi-monthly  progress  rept.  na  2,  Sep-Oct  59.   4  Dec  59, 
61  p  74refs 
Contract  AT(1 1-1)7 65 
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HW -76642   OTS   $0.50 

a^!^Zf..^^°"^^  Proiicts  Operation.  Richland.  Wash. 
RADIATION  EFFECTS  ON  ALUMINUM  FILMING 
AND  CORROSION,  by  R.  B.   Richmao.  20  Feb  63. 
16p  34ref8 

Contraa  AT(45-I)13S) 


UCRL-IO?*)}      OTS   $1.00 

Lawrence  Radiation  Lab..  U.  of  California.  Berkeley 
DISLOCATION  SUBSTRUCTURE  IN  QUENCHED 
ALUMINUM  SINGLE  CRYSTALS.  Master's  thesis, 
by  J,  L.  Strudel.    Jun  63,  43p  31refs 
Contract  W7405-eng-48 


NMI-4950  OTS  $8. 10 

Nuclear  Metals,  Inc. ,  Concord,  Mass. 
RIBBED  BERYLUUM  TUBING  EXTRUSION  PROGRAM. 
Final -rept.  phase  1,  by  V.  Nerses  and  J.  M.  Sierciei. 
•7  May  61  82p 
Contract  AT(30- 1)1565 
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HW-78178   OTS   $0.50 

Hanford  Atomic  Products  Operation,  Richland.  Wash 
YIELDING  BEHAVIOR  OF  NEUTRON-IRRADIATED    ' 
NICKEL,  by  J.  J,  Laidler.    10  Jul  63,  17p  24ref8 
Contract  AT(45 -1)1350 
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UCRL- 10778   OTS  $1.50 


LawrencL  Radiation  Lab.,  U.  of  California,  Berkeley 
THE  SUBSTRUCTURE  OF  PLASTICALLY  DEFORMED 
NICKEL.  Doctoral  thesis,  by  Richard  L.  Noldt  r. 
Apr  63,  ,SS>p   26rcfs 
Contract  W7405-eng-48 


Structural  Metallurgy  and  Corrosion 

EURAEC-550  OTS  $1.60 

Centre  d'Etude  de  I'Energie  Nucleaire,  MoHBelciun  ) 
IN-PILE  CORROSION  OF  NUCLEAR  MATERIALS 
Quarterly  rept.  no.  3,  1  Oct-31  Dec  62,   16n 
Contract  084-«2-3-RDB. 


RFP-307      OTS   $0.50 

Dow  Chemical  Co.  (Denver]  Colo. 
CORROSION  STUDIES  ON  304  STAINLESS  STEEL 
CONTAINING  ONE  PERCENT  BORON-10.  by  F     E 
Butler.    19  jui  63,   lOp 
Contract  AT(29-l)ll06 


AD-4I1  116      repriced  $2.00 

General  Electric  Co.,  Cincinnati,  Ohio. 
RESEARCH  ON  CHROMIUM-BASE  ALLOYS  EX- 
^[L^?.!!^^^-'^^^^^'^^^^  STRENGTH,  LOW- 

I^^vJ^'^l^^'^""^'  AND  OXIDATION 
RESISTANCE.    Final  repc  ,   15  Mar  62-15  Mar  63. 
on  Metallic  Materials,  by  Carl  S.  Wukusick.   Jun  63. 
80p  22refs  * 

Contract  AF  33(657)8471 
ASD-TDR-63-493;  NASA  N63-18787 

DESCRIPTORS:  •Chromium  aUoys,  Mechanical  prop- 
emes.  Additives.  BritUeness,  Ductility,  High  tempera- 
nire  research.  Low  temperature  research,  Oxidatlw 
Rhenium  aUoys,  Hafnium  alloys,  Thorium  alloys,        ' 
Yttrium,  Dispersion  hardening.  Yttrium  compounds. 
Tensile  properties.  Hardness.  Micros  tructu  re,  Tita-o 
mum  aUoys,  Carbon  alloys.  Iron  alloys.  Tantalum     "^ 
alloys.  Tungsten  aUoys,  Vandium  aUoys.  Aluminum 
alloys.  Molybdenum  aUoys.  Nitrogen,  Oxides. 

Improvements  in  ductility,  strength,  and  oxidation 
resistance  of  chromium  were  obtained  by  combinations 
01  small  amounts  of  rhenium  and  reactive  metal 
additions  (yttrium,  thorium,  and  hafnium).   Dispersion* 
formed  by  reactions  between  impurities  and  reactive 
metal  additions  or  by  the  addition  of  dispersoid- 
forming  elements,  resulted  in  increased  ductility  and 
strength.    Combinations  of  reactive  meul  additions 
were  more  effective  in  improving  ductility  and  oxida- 
tion resistance  than  single  additions.    Possible  mecha- 
nism^, are  outlined.   Two  aUoys  exhibited  resistance  to 
mtriflcation  for  100  hours  at  2500  F  in  thick  sections. 
These  were  a  Cr  -  10  wt-^  Re  +  Y.   Th,  and  Hf  aUoy 
and  a  Cr  -  15  volume  percent  Y203  -   i   wt-^,  Y 
cermet.   Thin  sections  exhibited  less  resistance  to 
nitrification.    (Author) 


GEAP-4165    OTS   $4.60 

General  Electric  Co. ,  San  Jose,  C^lif 

Sl'l'^'l.l^^^o^'^^^^  CORROSION  OF  HIGH 
NICKEL  ALLOYS  IN  SIMULATED  SUPFRHFAT  RF 
ACTOR  ENVIRONME^^-,  by  W.   L.  Peafi  and  G    S 
Gaul.    Jan  63,   47p   8refs 
Contract  AT(')4-3)189. 


HW-76358   OTS   $0.75 

Hanford  Atomic  Products  Operation.  Richland    Wash 
CORROSION  STUDIES  IN  SIMULATED  N-rSJcTOR 
SECONDARY  SYSTEM  WATER   ENVIRONMENT,  by 
A.  P.  Larrick.  May  63.  26p  Urefs 
Contract  AT(45- 1)1350 

HW- 75626  OTS  $1. 10 

Hanford  Atomic  Products  Operation    Richlin.)    vvo^k 
FRETTING  CORROSION  OFT/8-mVzr.2  cL^D 
^j^^g^^^LES.    byVinceniF.^F'Sp^atrick.^ 

Contract  AT(45- 1)1350 


S-28 


AD-416  662      GTS  $1.25 

Rock  Island  Arsenal  Lab. ,  lU. 
THE  USE  OF  VOLATILE  CORROSION  INHt^ITORS 
WFTH  FERROUS  AND  NONE ER ROUS  METAL 
FINISHES.    Technical  rept,  by  Robert  E. 
28  May  63,  47p  Urefs 
Rept.  no.  63-1836;  NASA  N63- 19497 

DESCRinORS:  ♦Corrosion  inhibition.  'Pape 
•Nitrites,  •Protective  coverings,  Coatings, 
plating.  Oxides,  Manganese  compounds,  Zinfc 
pounds.  Phosphates,  Chromium  plating,  Cadiii 
plating.  Zinc  plating,  'Storage. 

Four  volatile  corrosion  inhibitor  (VCQ  mateijfcl 
evaluated  up  to  eight  years  in  outdoor,  shed, 
storage  to  determine  the  degree  of  protectior 
to  packaged  ferrous  and  nonferrous  metal  pa 
various  finishes,  and  to  determine  the  neces 
providing  a  well  sealed  package  to  reduce  th< 
VCI  vapors.   The  work  indicated  that  there  a 
materials  available  that  wiU  provide  a 
protection  to  ferrous  meul  finishes  in  ^^ 
One  of  the  VCI  materials  was  found  to  be 
all  other  materials  evaluated.    It  was  shown 
materials  provided  no  significant  protection 
ferrous  finishes,  such  as  cadmium  and  zinc 
The  addition  of  an  overwrap  of  MIL -B- 121 
barrier  material  and  a  coating  of  VV-S-IW 
wax  to  the  VCI  wrapped  panels  provided  the 
amount  of  protection  to  both  ferrous  and  nordit 
finishes.  ^' 
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Y-1417  OTS  $2.00 

Union  Carbide  Nuclear  Co. ,  Oak  Ridge,  Teii  i 
STRESS  CORROSION  CRACKING  IN  URANIUM- 
MOLYBDENUM  ALLOYS,    by  J.  W.  Pridgeon 
89p  16refs 
Contract  W7405-eng-26 


NUCLEAR  PHYSICS  AND 
NUCLEAR  CHEMISTRY 


TID-18184   OTS   $1.10 
Argonn-  National  Lab..  111. 

™E  '2f  S^^'Sm'^  S^.  PLUTONIUM  HEJiiPLUO- 
wtzJ     '^P^T^ION.  by  M.  J.  Steindler,  R.  P. 
Wagner,  and  J.  Fischer  Dec  62.  4p  ^ 

Contract  W31-109-eng-38 

TID-3575       GTS  $0. 75 

taS^m.S!^'"^  ^""'"^^^i™^  Dlv.  of  Technical 
Information  Extension,  Oak  Ridge,  Tenn 
ACTIVATION  ANALYSIS.    A  Litera'turHl 
by  Henry  D.   Raleigh.    Aug  63,  31p  390refs 

BNL-796(T-305)      OTS  $2.50 


searcl 


Brookhaven  National  Lab, ,  Upton,  N    Y 

Na™'\^^?'^.?^^'^''  ^^  ''OR  BROOKHAVEN 
iNAlIONAL.    Jun  63,    141p 

Contract  AT(.30-;^GEN-16 

(Prepared  in  cooperation  with  Burns  and  Roe,   lAk.)         S-29 


BNL-748       OTS  $0.75 

Brookhaven  National  Lab. ,  Upton.  N    Y 

SS'p^^S^Ykto^""''^  °N  ™E  PROPERTIES, 
DETECTION,    AND  CHEMICAL  EFFECTS  OF  HIGH 
g;^«CY  RADIATIONS,  by  Donald  J.  E^  ^^"i^" 

T-274 


TID-18144  OTS  $1.10 

Case  Inst,  of  Tech. ,  Cleveland,  Ohio. 
AN  APPARATUS  FOR  THE  STUDY  OF  PRIMARY 
PROCESSES  IN  RADIATION  CHEMISTRY     by  J 
Marquisee  and  E.  W.  Abrahamson.  1962,  '8p  4refs 
Contract  AT(1 1-1)904 


TID-18261    OTS   $7.60 

Clark  U..  Worcester.  Mass. 
RESEARCH  IN  NUCLEAR  AND  RADIOCHEMI^TRY 
Annual  progress  rept.  for  year  ending  31  Jan^Sy* 
T.  T.  Sugihara  77p  18refs  J    •  "J,  oy 

Contract  AT( 30- 1)1930 


HW- 76363  OTS  $1.60 

Hanford  Atomic  Products  Operation    RlchlanH    Wook 

ZrTl^^'  FOR  FREe1^TR?C  Xc£'^"S  "' 
TOTAL  NITRATE  ION  IN  URANYL  NITRATF  Awn 
PLUTONIUM  NITRATE  SOLUTIONS  Sg  A 
CATION  EXCHANGE  RESIN,  ^  M.' H.^^Sn^ell  and 
J.  F.  Adams.  6  Feb  63,  12p  4refs 
Contract  AT(45- 1)1350 


6May63,       "W-75278   OTS   $1.00 

cS^^ARl^r^P^^--^-"-^^^  wash. 

GAS  AND  WATER   KFRMPrT*^^^^™^  ^'™  THE 

TiON  OF  -me  nelS  Vp^?oc?^i  determina- 

THERMAlTndEX    bv  ?^r    /^P^'^^^RE  AND  EPI- 
Oct62.  33p   iS     ^  Dawson  and  L.  H.  Steves. 

Contract  AT(45-1)1350. 


,  comp. 


HW-SA-2877      OTS   $4.60 

Jan  63,  45?T3refs       ^"'"''''  '"'  "'•  ^-  ^P«°"- 
Contract  AT(45-1)1350 

HW-77311       OTS  $1.25 

Hanford  Atomic  Products  Operation    Richlaivi    Wooi, 
PHYSICS  RESEARCH  QUARTERLY  RHPORx'        ^ 
JANUARY-MARCH,  1963.    1 5  Apr  63,^? J;ef , 
Contract  AT(45- 1)1 350  .  -•/?  lureis 


HW- 77375  OTS  $1.00 

Hanford  Aromic  Pnxlucts  Operation,  Richland,  Wash. 
SHIELDING  REQUIREMENTS  FOR  PROMETHIUM 
SOURCES,   by  H.  H.  Van  Tuyl,  F.  P.  Roberts,  and 
E.  J.  Wheelwright.  Apr  63,  34p  32refs 
Contract  AT(45- 1)1350 


ARF- 1193-20  OTS   $6.60 

nr  Research  Inst. ,  Chicago,  111. 
SCI^/^LLATION  SPECTROMETER  MEASUREMENTS 
OF  CAPTURE  GAMMA  RAYS  FROM  NATURAL  ELE- 
MENTS. Quarterly  repc. ,   i  Nov  62-31  Jan  63,  by 
R,  C.  Greenwood,  J.  H.  Reed,  and  R,  D.  Kolar 
27  Feb  63,  63p  SOrefs 
Contract  AT(1 1-1)578 

ARF- 1207-9  OTS  $1.10 

IllinoiB  Inst,  of  Tech. ,  Chicago,  111. 
RESEARCH  Oti  NEW  METHODS  OF  PREPARING 

mcH  spEanc  activity  raixoisotopes. 

Quarterly  progress  rept.  no.  3,  1  Sq>-31  Nov  62,  by 
P.  Y.  Feng.  9  Jan  63,  8p 
Contract  AT(1 1-1)578 


NASA  N63- 18858  OTS  $1. 10 

Laboratories  for  Applied  Sciences,  U.  of  Chicago,  111. 
THE  UNIVERSITY  OF  CHICAGO  MEASUREMENT  IN 
SPACE  OF  COSMIC  RAYS  AT  ENERGIES  ABOVE 
0. 5  MEV,   by  J.  E.  Lan^rt  and  L.  J.  Petraitls. 
[1961]  4p  6refs 
Contract  NASw-24 
NASA  CR-50582 

Presented  at  the  joint  Nuclear  Instrumentation 
Symposium,  Raleigh,  N.  C,  Sep  6,  1%1. 


UCRL-10850       OTS  $3.00 

Lawrence  Radiation  Lab. ,  U.  of  California,  Berkeley. 
THE  EFFECT  OF  ANGULAR  MOMENTUM  OF  THE 
COMPOUND  NUCLEUS  OF  THE  RATIO  CF  THE 
ISOMERS  Te^l^  AND  Te^^*"  PRODUCED  IN  LOW- 
ENERGY  BOMBARDMENTS.   Doctoral  thesis,  by 
David  W.  Seegmiller.    Aug  63,  206p  96refs 
Contract  W7405-eng-48 


UCRL- 10747   OTS  $2.00 

Lawrence  Radiation  Lab. ,  U.  at  California,  Berkeley. 
ELECTRONIC  AND  NUCLEAR  PROPERTIES  OF 
Er^^l,  Tml7l,  AND  Tbl^l^  Doctoral  thesis,  by 
Isaac  Maleh.    29  Mar  63,  77p  39refs 
Contract  W7405-eng-48 

UCRL-10862      OTS  $2.00 

Lawrence  Radiation  Lab. .  U.  of  California,  Berkeley. 
PHYSICS  DIVISION  SEMIANNUAL  REPORT, 
NOVEMBER  1962-APRIL  1963.    20  May  63,  83p  52ref8 
Contract  W7405-eng-48 


LA- 291 2      OTS   $0.50 

Los  Alamos  Scientific  Lab.,  N.  Mex. 
A  NEUTRON  DIFFRACTION   EXAMINATION  OF 
ALPHA  PLUTONIUM  AT  23  9C.  by  R.  B.  Roof,  Jr. 
19  Jul  63,   26p  6ref8 
Contract  W7405-eng-36 


MMPP-226-1    OTS   $7.60 

Michigan  U. ,  Ann  Arbor. 
NEUTRON  ABSORPTION  IN  PILE  NEUTRON  ACTIVA- 
TION ANALYSIS,  by  Ove  T.  HoegdahL   Dec  62,  72p 
42ref8 
Contract  AT(11-1)1 143 


TID-18428    OTS   $1.10 

Michigan  U. ,   Ann  Arbor. 
ON  THE  ENERGY-DEPENDENT  TRANSPORT  EQUA- 
TION, by  G.  C.  Summerfield  and  P.  F,  Zwelfel.  1962, 
5p   5refs 
Contract  AT(l  1-1)917. 

TlD-18396      OTS  $1.60 

Michigan  U. ,  Ann  Arbor. 
USE  OF  THE  P-GRAM  CONSTRUCTION  FOR  THE 
CALCULATION  OF  CHOPPER  BURST  SHAPES,  by 
J.  M.  Carpenter.    18p 
Contract  AT(11-1)917 


TID- 18204   OTS   $1.60 

Michigan  U.  Coll.  of  Literature  Science,  and  the  Arts, 

Ann  Arbor. 
DETERMINATION  OF  MICROGRAM  AMOUNTS  OF 
URANIUM  BY  NEUTRON  ACTIVATION  ANALYSIS 
USING  THE  23.5-MINUTE  u239,  by  M.  Sankar  Das. 
Nov  62,   17p   24refs 
Contract  AT(1 1-1)1 143 
ORA-04997-1-P 


MLM-1158       OTS  $0.50 

Mound  Lab. ,  Miamisburg,  Ohio. 
RADIOACTIVE  IMPURITIES  IN  THE  POLONIUM 
PROCESS  AT  MOUND  LABORATORY,  by  R.  C.  Lange. 
3jun63,  llpSrefs  * 

Contract  AT(33-l)GEN-53 

NAS-NS-3108   OTS   $0.50 

National  Bureau  of  Standards,  Washington,  D.  C 
APPLICATION  OF  DISTILLATION  TECHNIQUES  TO 
RADIOCHEMICAL  SEPARATIONS,  by  James  R    DeVoe 
Aug  62,    37p  66refs 

NLCO-885      OTS   $1.25 

National  Lead  Co.  of  Ohio,  Cincinnati, 
SUMMARY   TECHNICAL  REPORT,   APRIL  1- 
JUNE  30,   1963,    18  Jul  63,  48p  9ref8 
Contract  AT(30- 1)1 156 


S-30 


TID-7641      OTS   $4.50 

Oak  Ridge  National  Lab. ,  Tenn. 

S^^^^,'i>^^^^  °^  NUCLEAR  REACTOR  CH^ISTRY 
(NO.  3)  GATLINBURG.  TENNESSEE.  npiv,i:»iKY 

OCTOBER  9-11.   1962.    396p 


ORNL-3440  OTS  $0.50 

Oak  Ridge  National  Lab. ,  Tenn. 
RECURSION  RELATIONS  AND  SIMPUFIED  tX- 
PRESSIONS  FOR  THE  6-j  SYMBOLS,   by  C.  I).  Zerby. 
1963,  9p5refs  ^ 

Contract  W7405-eng-26 

PUC-1%3-96   OTS   $18.00 

Palmer  Physical  Lab. ,  Princeton  U. ,  N.  J 
THE  NUCLEAR  MOMENTS  OF  Nl3  AND  Cl     (thesis) 
by  Robert  A.  Haberstroh.  Feb  63,  283p    124r  fs 
Contract  AT(  30- 1)937 


TID- 18165  OTS   $4.60 

Purdue  U. ,  Lafayette,  ind, 
A  FISSION  STUDY  OF  u235  AND  u238,  by  ^lleldon 
Henry  Freid.  Jan  63,  42p    52refs  y  ^f^  ^*^ 

TID- 18189  OTS  $1.10 


Purdue  U.,  Lafayette,  Ind. 
1^3^**  MAGNETIC  RESONANCE  TUBES 
VISIBLE  AND  ULTRAVIOLET  CELLS  FOR 
UQUID  HYDROGEN  FLUORIDE,   by  M.  D 
andA.  F.  Clifford.   1961,  5p  2r«rfs 
Contract  AT(1 1-1)620 


IN 

CkhpbeU 


DP- 261    OTS   $8  10 

Savannah  River  Lab.,   Aiken,  S.  C. 
ISOTOPIC  PURIFICATION  OF  TRITIUM  BY 
TROLYSIS.  bvB.  S.  Johnson,  Jr.,  J.  T.  Grace 
Karraker,  L.  H.  Meyer  and  C.   K.  Nicholson 
81p  4refs 
Contract  AT(07-2)1. 

TID- 18299      OTS   $3.60 


Savannah  River  Lab. ,  Aiken.  S.  C. 
ORGANOPHOSPHORUS  COMPOUNDS,   OTHER 
TBP,    FOR  PROCESSING  OF  IRRADIATED 
AND  BY-PRODUCTS,  by  T.  H.  Siddall.  III.   M^r 
39p  17ref8 
Contraa  AT(07-2)1 


NAA-SR-6309   GTS   $13.00 

TAPCO,  Div.  of  Thompson  Ramo  Wooldridee 

(Cleveland,  Ohio) 
THE  SNAP  II  POWER  CONVERSION  SYSTEM 
CAL  REPORT  NO.   17.    MERCURY  BOILING 
SEARCH,  by  R.  G.  Gido  and  Alfred  Koestel. 
184p  29refs 

Contract  AT)11 -l)GEN-8,  subcontract  with 
International 
TRW  rcpt.  no.  ER-4833 
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TID- 18290  OTS  $1.60 

Union  Carbide  Nuclear  Co. ,  Paducah,  Ky 

^W^^'^,^^.^^  TECHNETIUM- 99  FROM  URANIUM 
HEXAFLUORIDE,  by  W.  R.  Golliher,  R.  A.  LeDoux. 
S.  Bernstein,  and  V.  A.  Smith.  [1962]  15p  7refs 
Contract  W7405-eng-26 


GEAP-3743(Pt.  0     OTS  $1.  25 


General  Electric  Ca , 


Vallecitoe  Atomic  Lab. 

San  Jose,  Calif. 
RADIATION  EFFECTS  IN  BORIDES  PART  I  HFI  nnut 
RELEASE  AND  SWELLING  IN  IRrAi^A^L  bO^©^ 
fsrls  "°y^^"^'^-  L.  Zimmerman.  13Feb62,  45p' 
Contract  AT(04-3)189 

TID-17670   OTS   $1.60 

Contract  AT(30- 1)2989 
Scientific  Paper  62927- 11506-Pl 


TID-18127   OTS   $1.60 

ValeU.,  New  Haven,  Conn. 
S^<!^^'^7r?ro.K.^^'^^^  f^EPORT  /ON  NUCLEAR 
E5'(96^Tp^2jJ^^^  ''''°^  ENDING  FEB- 
Contract  AT(  30- 1)  1 807 


Elementary  ParticI 


et 


ANL-6727  OTS  |0.50 


Argonne  National  Lab. ,  111. 
FAST  NEUTRON  SCATTERING  FROM  Tal8l     by  A    B 
Smith.  May  63.  17p  31refs  .     y     ■     . 

Contract  W31-109-eng- 38 


BNL-6765   OTS   $3.60 

Brookhaven  National  Lab. .  Uoton    N    v 
NEUTRON  SOURCES.    CROSS  SECTIONS*  A Mn  am 

Contract  AT(30-2)GEN-16 


UCRL-3827   OTS   $2.60 

California  U. ,  Los  Angeles. 

TlS^  rR?^<f  S^  ™^  S'-OW  NEUTRON  ABSORP- 
TIONCROSS  SECTION  OF  SOME  HEAVY  ISOTOPP^ 
by  Spofford  Grady  English  21p  li>trrOPES, 

Contraa  W7405-eng-48 


S-31 


CEAL-1002        OTS   $1.60 

Cambridge  Electron  Accelerator,  Harvard  U. ,  Mass. 
BEAM  TRANSPORT  CALCULATIONS  USING  GRAPHS 
byW.  I.  B.  Smith.    15  Jan  63,  I2p 


UCRL-10T52  Suppl.      OTS   $0.50 

Lawrence  Radiation  Lab. .  U.  of  California,  Berkeley. 
ANISOTROPY  FACTORS  FOR  THE  DETERMINATION 
OF  TOTAL  NEUTRON  YIELD  FROM  THE 
D(d,  n)He3  AND  T(d,  n)He4  REACTIONS,  by  Lawrence 
Ruby  and  Richard  B.  Crawford.   9  Apr  63,  16p  6refs 
Contract  W7405-eng-48 


UCRL-7267       OTS  $a75 

Lawrence  Radiation  Lab.,  U.  of  California. 
Livermore.  * 

i^MS^HP^  ^  "THE  DEBYE  MODEL  TO 

^"^nP^^  of  neltrons  from  CRY^ALS. 

oy  R.  N.  Stuart.    5  Mar  63  32p  llrefs 
Contract  W7405-eng-48 

UCRL-8030(Rev.)   OTS  $0.75 

Lawrence  Radiation  Lab. ,  U.  of  California,  Berkeley 
DATA  FOR  ELEMENTARY-PARTICLE  PHYSICS,  by 
Walter  H.  Barkas  and  Arthur  H.  Rosenfeld,  Apr  63. 
36p  29refs 
Contract  W7405-eng-48 


UCRL- 10762  OTS  $1.50 

Lawrence  Radiation  Lab. ,  U.  of  California,  Berkeley 
Tht  EFFECTS  OF  FINAL- ^TATE  INTERACTIONS 
ON  SCATTERING  PROCESSES.    TT^esis.  byfohn  R 
Gillespie.  9  Apr  63,  76p  66refs 
Contract  W7405-eng-48 


UCRL-10813   OTS   $2.25 

Lawrence  Radiation  Lab. ,  U.  of  California. 
Berkeley. 

ELASnC  K+  -  PROTON  SCATTERING  AT  910 
MeV/c.    POLARIZATION  OF  THE  RECaL  PROTONS 
Doctoral  thesis,  by  Warner  Hirsch.  May63,98p  24refs 
Contract  W7405-eng-48 

UCRL-10878      OTS   $1.75 

Lawrence  Radiation  Lab. ,  U.  of  California,  Berkeley 
A  GENERALIZED  OPTICAL-POTENTIAL  METHOD 
AND  ITS  APPLICATION  TO  THE  SCATTERING  OF 
ELECTRONS  BY  ATOMIC  HYDROGEN.    Thesis,  by 
Robert  Ta-Pang  Pu.  18  Jun  63,  76p  33ref8 
Contract  W7405-eng-48 

UCRL-10834       OTS  $2.00 

Lawrence  Radiation  Lab.,  U.  of  California,  Berkeley. 
HIGH  ENERGY  KAON-NUCLEON  SCATTERING 
Thesis,  by  Ismail  A.  Sakmar.    May  63,  86p  27refs 
Contract  W7405-eng-48 


UCRL-10563   OTS  $Z00 

Lawrence  Radiation  Lab.,  U.  of  California,  Berkeley. 
TT^  -p  SCATTERING  AT  600  MeV  Thesis,  by  Peter 
Cyrcnius  Adelbert  Newcomb.  7  Jan  63,  80p  21ref8 
Contract  W7405-eng-48 


UCRL-10637      OTS   $1.75 

oJfVJ','^^^^'^'^^^''"^^^-'  ^-  of  California,  Berkeley. 
POLARIZATION   AND  DIFFERENTIAL  CROSS  SEC- 

J^TX^o,^.!^2'^^^'^^^^  AND  PROTON-NUCLEUS 
SCA  ITERINGS  AT  730  MeV.  Thesis,  by  Paul  G 
M:Manigal.    15  Mar  63,  69p  34refs 
Contract  W74()S-eng-48 


UCKL-10723      OTS  $0.50 

Lawrence  Radiation  Lab, ,  U.  of  California,  Berkelev 
PROPERTIES  OF    THE  w  MESON  FROM  K"*  p-.A  ♦  w 
by  Joseph  J.  Murray,  Jr.,  Massimiliano  Ferro-Luzzi, 
Darrell  O.  Huwe,  Jamce  B.  Shafer,  and  Frank  T 
Solmitz.   14  Mar  63,  23p  13refs 
Contract  W7405-eng-48 


UCRL-7309(Rev.  1)       OTS  $0.75 

Lawrence  Radiation  Lab. ,  U.  of  California, 
Livermore. 
SPECTRA  AND  FLUXES  OF   ELECTRONS  TRAPPm 

^Ec'S^^.^l"?,^^^^^^  fSd'TollSw^?" 
RECENT  HIGH  ALTITUDE  NUCLEAR  BURSTS,  by 

m  A      -ff 'ot '.  ^'  ^'  ^^""'  ^"^  S.  D.  Bloom. 
10  Apr  63,  29p  3refs 

Contract  W7405-eng-48 

UCRL- 10783   OTS   $2.75 

Lawrence  Radiation  Lab. ,  U.  of  California    Berkelev 
mStS  FnR?i°.^^'°^  '^^^'ON  MEr^RE-^'^''- 
5'Mar63:?48p"9rreff  '''^'^"^^-    ^-"' ^'-«^«. 
Contract  W7405-eng-48 

TID-182,56      OTS   $8.10 

Ohio  State  U. ,  Columbus. 
POLARIZATION  OF  NEUTRONS  FROM  THE 
Ni^(d,no)Ol^  REACTION  AT  1.32Mev,  by  Harold 
Morton  Epstein.    1%2.  90p  84refs 
Contract  AT(1 1-1)605 


WAPD-PWR-TE-78   OTS   $1.60 

xn^^fi"^^^  ElearicCorp.,  Pittsburgh,  Pa. 
NUCLEAR  INSTRUMENTATION  SOURCE  RANGE 
DETECTORS,  by  M.  N.  Palmer  and  O.  D.  Parr 
23  Mar  61,  20p  2r«f8 
Contract  AT-11-1  GEN- 14 


S-32 


Instruments  and  InsfaliaHons 
110-16342  OTS  $1.10 

Argonne  National  Lab. ,  111 
THE  EFFECTS  OF  EDDY  CURRENTS  Awn  bu 

Contract  W3l-109-eng-38  '  ^' 

TID- 18345  OTS  $1.10 

Argonne  National  Lab. ,  IIL 
EXTRACTION  OF  PROTON  BEAMS  FROM  lilE  ZGS 
BY  A  RESONANT  PULSED  MAGNET,    by  S.   !  uwa 
and  A.  Yokosawa.  9  Jan  63,   lOp 
Contract  W31-109-eng-38 

TID-18300      OTS   $1.10 
Argonne  National  Lab. ,  III 

Contract  W31-109-eng-38 


IN 
SegdL  Jan  63, 


TID-18153      OTS   $1.60 

Argonne  National  Lab. ,   111 
lT?i?HT?M'Ifl^^.J^^^'^'^"ANNEL  PULSE. 
13p^r  Jfs  •  ^^  ^'^^""^  ^-  S"'''"««- 

Contract  W3l-109-eng-38 


Jun  63, 


ANL-6737   OTS   $0.50 

Argonne  National  Lab. ,  111 
VARIANCE  IN  SCINTILLATOR  LIGHT  ^uuL 
by  George  A.  Sinnott  and  William  W.  Managan 

Contract  W3l-109-eng-38.    f 


BNL-6827   OTS   $1.10 


Brookhaven  National  Lab. ,  Upton,  N,  Y 
A  LINEAR  IONIZATION  CHANGER  FOR  THE 
COSMOTRON.    Internal  rept. .  by  Gerald  S.  L^^jineand 
C.   E.  Swartz.    11  Mar  63,  4p  3refs 
Contract  AT(30-2)GEN-16 

BNL-6808   OTS   $1.10 

Brookhaven  National  Lab. .  Upton.  N    Y 
LONG  COIL  MEASUREMENTS  SATISFY  TWO- 
DIMENSIONAL  FIELD  EQUATIONS.    Internal 
by  R.  A.    Beth.    1  Mar  63.  3p 
Contract  AT(30-^GEN-16 


BNLJ-6844   OTS   $1.60 

te^haven  National  Ub. ,  Upton,  N.  Y. 
MAGNET  DESIGN  SUGGESTIONS,  by  R.  A. 
12  Mar  63,  12p 
Contract  AT(30-2)GEN-16 


Be:u 


BNL-795   OTS    $1.25 
Brookhaven  National  Lab..  Uoton    N    v 

Contract  AT(30-2)GEN- 16 
T-304 

BNL-808       OTS  $2.00 
Brookhaven  National  Lab      r  Tnrr,n    vi    ^ 

Contract  AT(30-2)GEN-16  '     ^ 

T-311 

TID-18223  OTS  $2.60 

California  U.,  Los  Angeles 
SOME  DESIGN  CONSIDERATIONS  ON  a  ujr^ 

^^hSg^^To^sTj  ^J™-h^^^ 

Sep  62.  26p  9r^s   ^  ^'     ^"^^'^  Richardson 
Contract  AT(1 1-1)34 

CEAL-TM-102      OTS   $3.60 

NETS,  by  L.  A.  Yo.!^.    ^4^^^^^'"'^  '^^^- 
Dec62;        CEAL-1001      OTS   $2.60 

by  Michael  Goitein.    Nov  62,  210  *^^^^^- 

Contract  AT(3O-l)2076 


COLLECTION,        CEAL-1003      OTS  $1.60 


1  !pt. 


Contract  AT(30-1)2076  ' 

CEX-62.6.  2      OTS   $0.50 

Edgerton.  Germashausen  and  Grier    in,-      c 
Barbara.  Calif  '  '"*^-  •  ^"'^ 

Contract  AT(29-1)1183  -^  Mar  f)2.   I7p 

HW-77517   OTS   $0.50 

Contract  AT(45-1)1350 
HW-78193       OTS  $0.  50 

NUCLIDES,  by  E.  M.  Sheen.    1  Aug  63    21d  Iref 
Contract  AT(45-1)1350  ^ 


S-33 


HW-54676      OTS  $1.60 

Hanford  Atomic  Products  Operation,  Richiand.  Wash 
A  SEMIPORTABLE  HIGH  SENSITIVITY  SCINTILLA- 
TION C0L;NTER,  byR.  C.  McCall.    24  Jan  58.   i6p 
Contract  AT(45-1)1350 


JLI-27 48-0-7       OTS  $2.  25 

Johnston,  WUUam  H. ,  Labe. ,  Inc. ,  Baltimore,  Md. 
HIGH  DILUTION  ON-STREAM  ISOTOPIC  TRACERS. 
Annual  repc  1  Mar-31  Oct  62.    29  Mar  63,  105p 
12ref8  ^ 

Contract  AT(30- 1)2748 


UCRL-10396      OTS  $2.  25 

Lawrence  Radiation  Lab. ,  U.  of  California,  Berkeley. 
BEVATRC^J  ELECTRICAL  SYSTEM  COfTROLS, 
I^rrERLOCKS,    and  wiring  records,  by 
Clarence  A.  Harris.    31  Jul  62,  120p  Srefs 
Contract  W7405-eng-48 


UCRL-10613   OTS   $0.50 

Lawrence  Radiation  Lab. ,  U.  of  California,  Berkeley. 
BEVATRON  OPERATION   AND  DEVELOPMENT. 
XXXIV.    Rept.  for  May-June  62  by  Kenneth  C.  Crebbin, 
WiUiano  A.  Wenzel,  Harold  W.  Vogei,  Henry  D. 
Lancaster,  and  Rudin  M.  Johnson.  4  Apr  63,  19p   Iref 
Contract  W7405-eng-48 

UCRL- 10655      OTS  $0.50        -*. 

Lawrence  Radiation  Lab. ,  U.  of  California,  Berkeley. 
DEFLECTOR  POWER  SUPPLY  FOR  SECTOR- 
FOCUSED  CYCLOTRONS,  by  Bob  H.  Smith.    25  Mar  63, 
30p  Iref 
Contract  W7405-eng-48 

UCRL-10654  OTS   $0.75 

Lawrence  Radiation  Lab.,  U.  of  California,  Berkeley. 
ELECTRICAL  DESIGN  OF  ELECTROSTATIC  DE- 
FLECTORS FOR  SECTOR -FOCUSED  CYCLOTRONS, 
by  Bob  H.  Smith  and  Hernnann  A.  Grunder.    25  Mar  63, 
35p    i5ref8 
Contract  W7405-eng-48 

UCRL-9658  OTS  JO.  50 

Lawrence  Radiation  Lab. ,  U.  of  California,  Berkeley. 
AN  IMPROVED  SOCKING  TECHNIQUE  FOR  MASTER 
SLAVES,  by  T.  C.  Parsons,  L.  E.  Deckard,  and 
P.  W.  Howe.  .29  Oct  62,  6p 
Contract  W7405-eng-48 

UCRL-10855      OTS  $1.25 

Lawrence  Radiation  Lab.,  U.  of  California.  Berkeley. 
AN  INSTABILITY  IN  THJIEE  PHASE  MAGNETIC 
AMPLIFIER  OPERATION.   Master's  thesis,  by  Leslie 
Terence  Jackson.   June  63,  58p  6ref8 
Contract  W7405-eng-48 


UCRL- 10267  OTS  $0.75 

Lawrence  Radiation  Lab. ,  U.  of  California,  Berkeley. 
NEUTRON  DEPTH  DOSE  FROM  (q,  n)  AND  {y,  n) 
SOURCES  IN  A  TISSUE- EQUIVALENT  PHANTOM,  by 
Henry  Aceto,  Jr.  and  Bruce  W.  Churchill.  4  Mar  63, 
37p  Urefs 
Contract  W7405-eng-48 


UCRL- 10807  OTS  $4.00 

Lawrence  Radiation  Lab. ,  U.  of  California,  Berkeley. 
THE  THEORY  OF  ABERRATIONS  OF  QUADRUPOLE 
FOCUSING  ARRAYS.   II.   ION  OPTICAL  DESIGN  OF 
HIGH  QUALITY  EXTRACTED  SYNCHROTRON 
BEAMS  WITH  APPUCATION  TO  THE  BEVATRCW. 
Thesis,  by  Philip  Francis  Meads,  Jr.  15  May  63, 
313p  23refs 
Contract  W7405-eng-48 


UCRL- 7363  OTS  $0.50 

Lawrence  Radiation  Lab. ,  U.  of  California,  Livermore. 
CC«^1MAND  RESONANCE  CHARGING  SYSTEM  FOR 
THE  ACTRC*J  ACCELERATC«,    by  K.  A.  Saunders 
and  R.  L.  SeweU.   14  May  63.  22p  4refs 
Contract  W7405-eng-48 


UCRL-7191  OTS  $1.00 

Lawrence  Radiation  Lab. ,  U.  ofCalifomia,  Livermore. 
A  LOW  INTERRUPTING  CAPACITY  FUSE  FOR 
ENERGY- STORAGE  CAPAQTOR  BANKS,   by  Robert 
J.  Thomas.  8  May  63,  38p 
Contract  W7405-eng-48 

UCRL-6886(Rev.   I)      OTS   $0.50 

Lawrence  Radiation  Lab.,  U.  of  California, 

Livermore. 
A  METHOD  FOR  SUPRESSDMG  PHOTOMULTIPLIER 
NOISE,  by  R.  W.  Hill  and  J.  P.  Stoering.    I  Jan  63, 
8p  4ref8 
Contract  W7405-eng-48 


UCRL-6989   OTS   $0.50 

Lawrence  Radiation  Lab. ,  U.  of  California, 

Livermore. 
PREPARATION  OF  SOME  BACKED  AND  UNBACKED 
HEAVY-ELEMENT  TARGETS,   by  M.  A.   Williamson. 
28  Jun  63,  8p  8refs 
Contract  W7405-eng-48. 


UCRL- 7401  OTS  $0.50 

Lawrence  Radiation  Lab. ,  U.  ofCalifomia,  Livermore. 
TEST  RESULTS  FOR  A  7-1/8-INCH  LD.   x  12- 
INCH- LONG  SODIUM  CRYOGENIC  COIL,    by  C.  E. 
Taylor  and  R.  L.  Nelson.   19  Jun  63,  15p  Srefs 
Contract  W7405-en^-'?n 


S-34 


LAMS-2932       OTS  $3.  50 

Loe  Alamos  Scientific  Lab. .  N    Mex. 
RADIATION  MEASUREMENTS  OF  TOE  t 
LTJ'".^  •^IWI  B-IA.  B-Ib!   aVid™  a 
by  H.  M.   Ide.  J.  W.  T.  Meadows,  H.  S. 
P.  K.  Lee.    Apr  63,  256p  lOrefs 
Contract  W7405-eng-36 


EFILUENT 

lipACTORS, 
Jorian,  and 


Associat  on 


Ma: 


MURA-673  OTS  $0.50 

Midwestern  Universities  Research 
Madison,  Wis. 

ArrlPS."^*^^*^  PERTURBATIONS  IN 
extract  ATtl  1-1)384 

TID- 17894   OTS   $2.60 
Ottawa  U.  (Canada). 

Leonard  F.  Belanger    21  p  h-    i^^ 

Contract  AT(  30- 1)2779 


IDO-16878       OTS  $0.50 
Phillips  Petroleum  Co. ,  Idaho  Fall- 

Contract  AT(10-1)205  "P ''^"» 


NYO- 10077   OTS    $1.60 

Radio  Corp.  of  America.  Camd»n.  N.  I 
RESEARCH  AND  DEVELOPMENT  OF  A  LAWgE 
DEMAGNIFYING  IMAGE  im-fiNSIFIER.  Qua  lerly 
progress  rept..  Jan-Mar  62.  by  D.  DesRochers, 
1/  Apr  62.  lip  ^^ 

Contract  AT(30- 1)2840 


NYO-10079       OTS  $2.60 

Radio  Corp.  of  America. ,  Lancaster,  Pa 
RESEARCH  AND  DEVELOPMENT  OF  A  LAr1(I;F 
DEMAGNIFYING  IMAGE  INTENSIFIER.    Fina    rept 

Jul  61-30  Sep  62,  by  R.  D.  DesRochers  anS^^/l 
Morehead.    5  Nov  62,  27p  * 

Contract  AT(30-1)2840 

ORO-589   OTS   $0.50 


Research  Triangle  Inst. ,  Durham.  N    C 
INVESTIGATION  OF  A  GEIGER  COUNTER 
NIQUE  FOR   DETERMINING  THE  POSITION 
OF  INDIVIDUAL  IONIZING  PARTICLES.     Fl 
byR.   L.   Ely.  Jr.  and  H.  G.  Richter.     30  Jun 
Contract  AT( 40-1)251 3. 


Fina 


»63,  by 


TE 


FAG 
rton 


1^ 


CH- 
SPACE 


rept. 
1   35p 


SLAC-10  OTS   $2.00 
Stanford  Linear  Accelerator  Center,  Stanford  U., 

TWO-MILE  ACCELERATOR  PROJECT.  Quarterly 
status  rept.  1  Oct-30  Dec  62.  Mar  63,  86p  Urefs 
Contract  AT(04-3)400 

SLAC-16     OTS   $2.25 
Word  Linear  Accelerator  Center,  Stanford  U.. 

TWO-MILE  ACCELERATOR  PROJECT.  Quarterly 
status  rept.  1  Jan-31  Mar  63.  May  63,  lOOp  9ref8 
Contract  AT(04-3)400  ^^ 


TID-17366  OTS  $1.60 

Tracerlab,  Richmond,  Calif. 
SCINTILLATING  ANION  EXCHANGE  RESIN.  Progress 
rept.  no.  3,  by  A.  H.  Heimbuch.   15p  3refs 
Contract  AT(30- 1)2885 

PB  163  777      OTS  $1.10 

D.Tl  ''^^  """^^  '"''•  ^  ''^'^'''^'  Washington. 
WITIAL  CALIBRATION  OF  LANDSTUHI    HrtMAKi 
RADIOACTIVTTY  DETECTOR  (S^^^'SuS^rT 
Pr^ress  rept.  no.   1,  l  Oct  58-30  Jun  59^St2; 

AD-218  530 

?^^!r^^'-  •'^^diation  measurement  systems 
•ScmtillaQon  counters.  -Gamma  counters    CaTbratinn 
Radioactive  isotopes.  Cesium.  PotassiS.    .fic^^"°"' 
biology.  -Health  physics  instrumentati^'flodj    ° 

inie  2^  scintillation  counter  was  calibrated  to  studv  th*. 
radioactivity  in  man.  Since  the  2  signifiSnt  VemirH^ 
isotopes  in  the  normal  human  are  K^  a^d  Cs  tS      ^ 

f^'Sle^?;  '^°""»«^«*  °*  establishing  efficiency  curves 
for  tfiese  2  isotopes.    Similar  methods  can  be  usedto 
S^'ti^  "^  instrument  for  other  >^ei^tters  wlSh 
ml^t  be  present  under  conditions  ^acciSLil  S^'^am- 


Nuclear  Engineering 


AGN-TM-403     OTS   $1.00 
Aerojet-General  Nucleonics.  San  Ramon    Calif 

GRAM     ML-1  REACTOR  STABILITY  TEST^.  by 

U.  H.  Crimmins  and  H.  J.  Snyder.    Jun  63    46d  llref« 

Contract  AT(  10- 1)880  J""  oo,  «jp  urefs 


S-35 


ACNP-61528  OTS    $3.60 

AUis-Chalmers  Mfg.Ck).,  Washington,  D.  C. 
CHARGE  AND  S2RVICE  MACHINE  MALFUNCTIONS. 
HAZARDS  ANALYSIS,  by  Alexander  W.  Dromerick 
4  Dec  61,  34p  22ref8 
ContraaAT(  10- 1)925 

TID- 18314       GTS  $8.10 

AUis-Chalmers  Mfg.  Ca ,  Washington,  D.  C. 
CONTROL  ROD  DRIVE  SYSTEM  DESCRIPTION  AND 
DESIGN  CRITERIA,  by  E.  F.  Palmer.   4  May  61,  84p 
4ref8 
Contract  AT(10-1)925 


TlD-18237       OTS  $11.00 

Allis -Chalmers  Mfg.  Co. ,  Washington,  D.  C 
DESIGN  AND  ANALYSIS  OF  TOP  GRID  STRUCTURE 
AND  ASSOCIATED  COMPONENTS,  by  A.  Meyerhoff. 
25  May  60,   146p 
Contract  AT(10-1)925 


TID- 18249       OTS  $3.60 

Allls-Chalmert  Mfg.  Co. ,  Washington,  D.  C. 
DESIGN  AND  ANALYSIS  THERMAL  COLUMNS  AND 
ACCESS  TUBES,  by  R.  Moreno-Castro.   7  Jun  61,  31  p 
9ref8 
Contract  AT(10-1)925 


ACNP-62509  OTS  K60 

Allis-Chalmers  Mfg.  Co. ,  Washington,  D.  C. 
FUNCTIONAL  TEST.  BURST  SLUG  DETECTICW 
SYSTEM,  by  D.  Lpse.    23  Feb  62,  41p  5refs 
Contract  AT(  10- 1)^5- 


TID- 18096   OTS   $3.60 

Allis-Chalmers  Mfg.  Co.,  Washington,  D.  C. 
NEURTON  STREAMING  FROM  THE  EGCR  CORE. 
EXPERIMENTAL  GAS  COOLED  REACTOR,  by  M.  J. 
Barrett.   1 1  May  60, 37p  Trefs 
Contract  AT(  10- 1)925 


TID- 18526      OTS  $9. 10 

Alba -Chalmers  Mfg.  Ca ,  Washington,  D.  C. 
PRELIMINARY  ANALYSIS  (OF)  LOSS  OP  POWER 
ACCIDENT.    HAZARDS  ANALYSIS,  by  D.  Lampe. 
31  Aug  60,  IC^p  ISrefs 
Contract  AT(10-l)925 


TID-18243      OTS  $1.60 

Allis-Chalmers  Mfg.  Co. ,  Washington,  D.  C. 
RADIAL  FAST  NEUTRON  LEAKAGE  FROM  EXPERI- 
MENTAL GAS  COOLED  REACTOR,  by  P.  M.  Wood. 
7  Mar  60,  18p  3refs 
Contract  AT(10-l)925 


TID- 18104       OTS  $3.60 

Allis-Chalmers  Mfg.  Co.,  Washington,  D.  C. 
SHIELDING  ANALYSIS  OF  THE  CORE  AND  PLENUM 
VIEWING  PLUGS,  by  D.  Luse.    31  May  60,  39p  Iref 
Contract  AT(10- 1)925 


TID- 18097  OTS  $7.60 

Allis-Chalmers  Mfg.  Co. ,  Washington,  D.  C. 
SHIELDING  ANALYSIS  OF    HiE  SERVICE  MACHINE. 
EXPERIMENTAL  GAS  COOLED  REACTOR,   by  M.  J. 
Barrett.   1  Jun  60.  7lp  7refs 
Contract  AT(10- 1)925. 


TID-18238       OTS  $5.60 

Allis-Chalmers  Mfg.  Co. ,  Washington,  D.  C. 
TEMPERATURE  DISTRIBUTION,    MODERATOR  AND 
REFLECTOR  REACTOR  CORE,  by  F.  Cheng. 
21  Dec  60,  51p  6refs 
Contract  AT(10- 1)925 


AMF-388-TR-2(Vol.  I)        OTS   $12.50 

AMF  Atomics  Inc.,  Greenwich,  Conn. 
AMF  ON-POWER  REFUELING  SYSTEM  FOR  THE 
DOUGLAS  POINT  PLANT.   TASK-1  COMPLETION 
REPORT.   VOLUME  I.  Jul  62,   172p 
Contract  AT(  38- 1)233 


AMF-388-TR-2(Vol    II)      OTS   $5.60 

AMF  Atomics  Inc.,  Greenwich,  Conn. 
AMF  ON-POWER  REFUELING  SYSTEM  FOR  THE 
DOUGLAS  POINT  PLj\NT.  TASK-1  COMPLETION 
REPORT.   VOLUME  II.   Jul  62.  53p 
Contract  AT(  30- 1)233 


ANL-6682  OTS  $1.00 

Argonne  NationaJ  Lab. ,  111. 
A  COMPARISON  OF  EXPERIMENTAL  AND  CALCU- 
LATED PROMPT  NEUTRON  UFETIMES  AND 
CENTRAL  REACTIVITY  COEFRaENTS  IN  ZPR-IH 
ASSEMBUES  AND  THEIR  RELATIONSHIP  TO  OTHER 
REACTOR  PARAMETERS,   by  W.  G.  Davey.  Jun  63, 
39p  Uf^ 
Contract  W31-109-eng-38 


ANL-6713  OTS  $0.50 

Argonne  National  Lab. ,  111. 
CRITICAL  STUMES  OF  A  SMALL  URANIUM 
CARBIDE- FUELED  REACTOR  WITH  A  BERYLUUM 
REFLECTOR(ZPR-m  ASSEMBLY  40),  by  R.  L. 
McVean,  P.  I.  Amundson,  G.  S.  Brunson,  and  J.  M. 
Gasidlo.    Apr  63,  19p  4refs 
Contract  W3 1  -  109-eng- 30. 


S-36 


ANL-6605  OTS   $2.75 

Argonne  National  Lab.,  111. 
DESCRIPTION  AND  PROPOSED  OPERATION  0F  THE 
FUEL  CYCLE  FACTLITY  FOR  THE  SECONE^  EX- 
PERIMENTAL BREEDER   REACTOR  (EBR-II)    by 
J.  C.  Hesson,  M.  J.  Feldman,  and  L.  Burris.  Kpr  63. 
194p  96ref8  ^ 

Contract  W31-109-eng-38 


ANL-6724   OTS   $0.75 

Argonne  National  Lab.,  Ill, 
DEVELOPMENT  AND  EVALUATION  OF  PROtjOTYPc 
REMOTE-CONTROLLED  SODIUM -BONDING  J.<D 
BOND-INSPECTION  PROCESSES  FOR  EBR-Il   f  UEL 
CYCLE  FACILITY,  by  Thomas  C.  Cameron  ai»  J 
Harold  M.  McCaU,  Jr.  May  63,  33p  3ref8 
Contract  W31-109-eng-38 


ANL-6708      OTS   $Z00 

Argonne  National  Lab. ,  111. 
FARET  EXPERIMENTAL  PROGRAM.    Interim 
by  A.  Smaardyk,  T.  R.  Bump,  J.  Handwerk,  M 
Kann,  and  E,  L.  Martinec.    Apr  63,  8^  ISrefi 
Contract  W3l-109-eng-38 


ANL-6715  OTS  $0.75 

Argonne  National  Lab. ,  111. 
HEAT  TRANSFER,    FLOW  INSTABILITY,   ANt 
CRITICAL  HEAT  FLUX  FOR  WATER  IN  A  SMALL 
TUBE  AT  200  psia,  by  R.  J.  Weatherhead.  Jui  63, 
28p  6refs 
Contract  W31- 109-eng- 38 


TID-7660   OTS   $3.00 

Argonne  National  Lab.,    111. 
NUCLEAR  MATERIALS  MANAGEMENT 
OCTOBER  3-5,   1962.    Jul  63,   232p 
Contract  W3l- 109-eng- 38. 


ANL-6749   OTS   $1,75 

Argonne  National  Lab. ,  111. 
REACTOR  DEVELOPMENT  PROGRAM  PR0GR|4SS 
REPORT,  JUNE  1963.   15  Jul  63,  67p  29refs 
Contract  W31-109-eng-38 

ANL-6764   OTS   $1.75 

Argonne  National  Lab. ,   111. 
REACTOR  DEVELOPMENT  PROGRAM  PROGRBSS  RE- 
PORT, JULY  1963.     15  Aug  63,  74p  lOrefs 
Contract  W31-109-eng-38. 

ANL-6693      OTS   $1.25 

Argonne  National  Lab. ,   111. 
THERMAL  HYDRAULIC  PERFORMANCE  CHAWaC- 
TERISTICS  OF  EBWR  (0  TO  100  Mwt),  by  MicHiJel 
Petrick  and  E.  A.  Spleha.    May  63,  49p  4refs 
Contract  W3l-109-eng-38 


ept., 
J. 


SYMIOSIUM, 


TID-3556(Rev.2)   OTS   $2.50 

Atomic  Energy  Commission.    Div.  of  Technical 
Information  Extension,  Oak  Ridge,  Tenn. 
SELECTED  REACTORS  OF  THE  POWER  REACTOR 
DEMONSTRATION  PROGRAM.   A  Literature  Search, 
comp.  by  James  M.  Jacobs.    Jan  63,   123p   927refs 


NAA-SR-MEMO-8528       OTS  $1.00 

Atomics  International,  Canoga  Park,  Calif 
DEVELOPMEhn-  OF  TECHNIQUES  FOR  FABRICATING 
HIGH  TEMPERATURE  FUEL  AND  CLADDING 
MATERIAL  FOR  APPLICATION  IN  ADVANCED 
NUCLEAR  REACTOR  CONCEPTS.    Terminal  rept. , 
by  N.  H.  Katz  and  E.  L.  Reed.    15  Aug  63,  39p  lOrefs 
Contract  AT(ll-l)GEN-8,  FR 

NAA-SR-8412  OTS  $0.75 

Atomic  International,  Canoga  Park  Calif. 
FABRICATION  OF  URANIUM  ALLOY  FUEL  ELE- 
MENTS FOR  OMRE  FOURTH  CORE,    by  R    M 
Crawford  and  E.  E.  Garrett.   15  Jui  63,  30p  7refs 
Contract  AT(11-1)GEN- 8 


NAA-SR-MEMO-7512   OTS   $1.10 

Atomics  International,  Canoga  Park    Calif 
^i^J^^  FISSION  PRODUCTS  IN  POPR  COOLAm- 
AFTER  FUEL  PIN  CLADDING  FAILURE,  by^^  ^ 
Kendron.  25  Jun  62,  8p  t     7  j.  ru 

Contract  AT(  1 1  -  l)GEN-8. 

NAA-SR-8401       OTS  $2.75 

Atomics  International,  Canoga  Park,  Calif. 
HALLAM  NUCLEAR  POWER  FACILFTY,  REACTOR 
OPERATIONS  ANALYSIS  PROGRAM.  Semiannual 
progress  rept.  no.   1,  1  Sep  62-28  Feb  63,  by 
0.  J.  Foust,  C.  L.  Larson,  R.  M.  Mills,  D.  L 
Monnie,  and  R.  J.  Walters.    1  Jul  63,  151d 
Contract  AT(ll-l)GEN-8 

NAA-SR-MEMO-8151  OTS  $1.10 

vrA^°.'^^t^^^"'*^^°'^^'  C^"oga  Park.  Calif. 

huS:  ^^^"^  ^  HALLAM  UC  FUEL  SHIPMENT. 

by  Norman  Ketzlach.   22  Jan  63,  6p  Srefs 

Contract  AT(11-1)GEN- 8 

NAA-SR-8225      OTS   $0.50 

Atomics  International,  Canoga  Park.  Calif 
POISON  MIXTURES  WHICH  IMPROVE  THERMAL 
REACTOR  OPERATING  CHARACTERISTICS,  by 
J.  H.  Bick.    1  Feb  63.  27p  7ref8 
Contract  AT(ll-l)GEN-8 


NAA-SR-8468   OTS   $0.75 

Atomics  International,  Canoga  Park,  Calif 
STATISTICAL  TREATMENT  OF  HOT  CHa'nnEL 
FACTORS  FOR  COMPACT  REACTORS,  by  P.  U, 
Cohn  and  H.  A.  Evans.   15  Jul  63,  39p  Urefs 
Contract  AT(  1 1  -  l)GEN-8 
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NAA-SR-3740   OTS   $2.60 

Atomics  International,  Canoga  Park,  Calif. 
TEN-YEAR  SODIUM- REACTOR  DEVELOPMENT 
PROGRAM.  11  Apr  59,  28p 
Contract  AT(ll-l)GEN-8 


NAA-SR-MEMO-7527   GTS   $1.10 

Atomics  International.  Canoga  Park,  Calif. 
VELOCITY  DISTRIBUTIONS  IN  A  S^iAP  REACTOR 
COOUNC  CHANNEU  Thenno-Phv8ic«  technical  note 
no.  2,  by  S.  R.  Fielcte.  28  Jun  62,  9p  Iref 
Contract  AT(ll-l)GEN-8 


APDA-150  OTS  $13.00 

Atomic  Ptwrer  Development  Associates,  Inc. 

Detroit,  MiOu 
METHODS  FOR  DeTBRMINlNG  THE  ENERGY  RE- 
LEASE IN  HYPOTHETICAL  REACTOR  MELTDOWN 
ACaOENTS.  by  Richard  B.  Nicholson.  Dec  62,  185p 
61refs 


IDO-24041(Snjpl.  1)  OTS  $1.00       ^ 

Babcock  and  Wilcox  Co. ,  Lynchburg,  Va. 
DESIGN  CRITERIA  FOR  A  FAST  FLUX  UQUtt> 
METAL  LOOP  IN  THE  ADVANCED  TEST  REACTOR. 
Mar  63,  38p  4refs  Prepared  in  cooperaticHi  with 
Ebasco  Services,  Inc. 
Contract  AT(10- 1)1075 


BMI-1637     OTS   $0.75 

Batielle  Memorial  Inst. ,  Columbus.  Ohio. 
FABRICATION  OF  UO,  FUEL  RODS  BY  VIBRATIONAL 
COMPACTION  AND  PRESSURE  BONDING,  by 
Stanley  W.  Porembka,  Charles  B.  Boyer,  and 
Joseph  J.  Hauth.    28  Jun  63,  28p  7ref8 
Contract  W7405-eng-92 


BMI-1634    OTS     $0.50 

Battelle  Memorial  Inst. ,  Columbus,  Ohio. 
POSTIR RADIATION  RELEASE  OF  Xe^^S  FROM 
PYROLYTIC  CARBON,   by  David  L.  Morrison. 
Thomas  S.   Elleman,   Russell  H.  Barnes,  and  Duane  N. 
Sunderman.    3  Jun  63.  19p  2lref8 
Contract  W7405-eng-92 

BMI-1632(DeL)       OTS  $2.00 

Battelle  Memorial  Inst. ,  Columbus,  Ohio. 
PROGRESS  RELATING  TO  CIVILL^N  APPLICATIONS 
DURING  MAY,  1963,  by  RusseU  W.  Dayton  and 
Ronald  F.  Dickerson.    1  Jun  63,  78p 
Contract  W7405-eng-92 

BMI-1640       OTS  |a75  ' 

Battelle  Memorial  Inst. ,  Columbus,  Ohla 
USE  OT  AGGLOMERATED  UO,  IN  PRESSURE- 
BONDED  STAINLESS  yrEEL-CXAD  FUEL  RODS, 
by  Edwin  S.  Hodge,  Sunley  W.  Porembka,  Charles 
B.  Boyer,  and  Robert  J.  Diersing.  23  Jul  63,  30p  6refs 
Contract  W7405-eng-92 


TlD-19267      OTS   $3.50 

Bechtel  Corp. ,  San  Francisco,  Calif. 
LARGE  REACTOR  STUDY  FOR  SEA  WATER  DISTIL- 
LATION.   Final  rept.  Jul  63,  290p  I7ref8 
Contract  AT(04-3)507 

WAPD-T-1461    OTS   $2.60 

Bettis  Atomic  Power  Lab. ,  Pittsburgh,  Pa. 
EVALUATION  OF   ISOTOPIC  CONTENT  OF   IRRA- 
DIATED NATURAL  URANIUM  DIOXIDE  FUEL  RODS 
FROM  PWR  CORE  1,  by  C.  D.  Sphar.  May  62,  23p 
Contract  AT(11-1)GEN-14 


WAPD-TM-326  OTS  $0.75 

Bettis  Atomic  Power  Lab. ,  Pittsburg,  Pa. 
EXAMINATION  OF  PWR  CORE  1  BLANKET  FUEL 
RODS  FOR  MICROSTRUCTURE  CHANGES,  HYDROGEN 
nCKUP,   BURST  STRENGTH,   AND  HSSION  GAS 
RELEASE  AT  THE  END  OF  THE  SECOND  SEED 
LIFE,   by  L.  R.  Lynam.  Apr  63,  31p  16ref8 
Contract  AT(11-1)GEN-14 


WAPD-245  0TS  $2.50 

Bettis  Atomic  Power  Lab. ,  Pittsburgh,  Pa. 
GAS  PRESSURE  BONDING  OF  PRODUCTION  SIZE  PWR 
CORE  2  PLATE  TYPE  FUEL  ELEMENTS  CON- 
TAINING CERAMIC  FUEL,   by  F.  O.  Bingman  and 
C.  R.  Woods.  May  63,  I28p  8refs 
Contract  AT(11-1)GEN-14 

WAPD-TM-351    OTS   $1.25 

Bettis  Atomic  Power  Lab. ,  Pittsburgh,  Pa. 
INTERNAL  ZIRCONIUM  HYDRIDE  FORMATION  IN 
ZIRCALOY  FUEL  ELEMENT  CLADDING  UNDER   IR- 
RADIATION, by  J.  M.  Markowitz.    May  63,    47p  27ref8 
Contract  AT(11-1)GEN-14. 


WAPD-MRP-104  OTS  $2.50 

Bettis  Atomic  Power  Lab. ,  Pittsburgh,  Pa. 
PRESSURIZED  WATER  REACTOR  (PWR)  PROJECT. 
Technical  progress  rept.  24  Apr- 23  Jun  63,  12  Ip 
Contract  AT(11-1)GEN-14 


W APD-PWR-1606( Addendum  1)   OTS   $1.50 

Betus  Atomic  Power  Lab.,  Pittsburgh,  Pa. 
THE  SHIPPINGPORT  PRESSURIZED  WATER  RE- 
ACTOR PROJECT  CATALOG  OF  DOCUMENT  AB- 
STRACTS.   May  63,  57p 
Contract  AT(ll-l)GEN-14 


WAPD-PWR.TE-103  OTS   $1.10 

Bettis  Atomic  Power  Lab.,  Pittsburgh,  Pa. 
TRITIUM  CONCENTRATION  IN  PWR  USING  LITHIUM^ 
RESIN.     DLCS-3760101.  by  W.  Lechnick.  Mar  62,  5p 
3refs  ^ 

Contract  AT(11-1)GEN-14. 


S-38 


WAPD-TM-302  OTS  $1.00 

Bettis  Atomic  Power  Lab. ,  Pittsburgh,  Pa 
XITE.   A  DiaTAL  PROGRAM  FOR  THE 
OF  TWO-MMENSIONAL  BOILING  FLOW 
SIENTS  WITH  FLUID  EXPANaON,   by  R. 
and  R.  S.  Pyle.  Apr  63,  46p  3refs 
Contract  AT(11-1)GEN-14 


GA-3128  OTS  $5.60 

Electric  Boat  Div. ,  General  Dynamics  Corp. , 
A^lALYaS  Groton,  Conn. 

"^AN-  MARITIME  GAS-COOLED  REACTOR  PROGRAM 

Rose  STATUS  REPORT.    30  Apr  61,  5 Ip  Href s 

Contract  AT(04-3)187 


BNL-765   OTS    $4.50 

Brookhaven  National  Lab. ,  Upcon,   N.  Y. 
OPTICAL  MODEL  NEUTRON  TRANSMlSSldN  COEF- 
FICIENTS, 0.  1  TO  5.0  MEV,  by  E.  H.  Au.1  -bach  and 
F.  G.  J.  Perey  (Oak  Ridje  National  Lab.).  ]i  1  62. 
364p  Srefs  (T-286). 
Contract  AT(30-2)GEN- 16 


BNL-782    OTS  $2,  25 

Brookhaven  National  Lab. ,  Upton,  N.  Y. 
PROGRESS  REPORT.   NUCLEAR  ENGINEEfttNG  DE- 
PARTMENT, SEPTEMBER  I -DECEMBER  3l[,'  1962,  ed. 
by  Jean  H.  Reynolds.   I05p.  20  refs. 
S-63. 


EURAEC-519  OTS    $1.60 

Centro  Informazioni  Studi  Esperienze,  Mil  9  n  (Italy). 
AN  ADVANCED  RESEARCH  PROGRAM  ON  THE  AP- 
PLICATION OF  STEAM-WATER  SPRAY  TC   THE 
COOLING  OF   UGHT  WATER  REACTORS.   CAN-2. 
Quarterly  progress  rept.  no.  6,  1  Oct-31  dM  62. 
Jan  63,  12p 

Contraa  050-61-7-RDI 
CISE-R-70 


CEND-173  OTS  $2.60 

Combustion  Engineering,  Inc. ,  Windsor,  cUnn. 
BURNABLE  POISON  ADDITIONS  TO  UO2  Pro  ;ress 
rept.  for  period  ending  31  Dec  62,  by  G.  Zuidmsky 
a.Ki  V/.  ?.  Chernock.  Jan  63,  23p 
Contract  A'IX30- 1)3107 


TID- 18229      OTS   $4.60 

Detroit  Edison  Co. ,  Mich. 
MODEL  STUDIES  OF  REACTOR  COOLANT 
FUEL  PIN  BEHAVIOR  UNDER  CONDITIONS 
C001j\NT  BOILING  AND  OVERHEATING  Ot 
FUEL  ELEMENTS,  by  J.  O.  Smith.  C.  J.  ShUtle 
worth,  andG.'C.  Kaercher.   20  Nov  61.  41p 
Contract  AT(1 1-1)865 


DLCS-5000163  OTS   $5.60 

[Xiquesne  Light  Co. ,  Shippingport,  Pa. 

MONTHLY  OPERATING  REPORT,  JANUARY 
55p 

Contract  AT(1 1-1)292 
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W 
THE 


GA-3053    OTS   $2.25 

General  Atomic  Div. ,  General  Dynamics  Corp. , 

San  Diego,  Calif. 
EXPERIMENTAL  BERYLLIUM  OXIDE  REACTOR 
PROGRAM.    Quarterly  progress  rept.  1  Jan-3l  Mar  62. 
25  Apr  62,  96p   Iref 
Contract  AT(04-3)187. 


G A- 3396   OTS   $1.50 

General  Atomic  Div.,  General  Dynamics  Corn 

San  Diego,  Calif, 
40-MW(E)  PROTOTYPE  HIGH-TEMPERATURE  GAS- 
COOLED  REACTOR   RESEARCH  AND  DEVELOP- 
MENT PROGRAM.    Quarterly  progress  rept.  for  the 
period  ending  30  Jun  62   62p 
Contract  AT(G4- 3)314. 

GA-4138      OTS  $0.75 

General  Atomic  Div. ,  General  Dynamics  Corp., 

San  Diego,  Calif. 
IRRADIATION  BEHAVIOR  OF  BeO  -  UO,  FUEL  AS  A 
FUNCTION  OF  FUEL-PARTICLE  SIZE,'^by  Dale  E. 
Johnson  and  R.  G.  Mills.    16  Apr  63,   25p  9refs 
Contract  AT(04-3)187 

GAMD-3977   OTS   $8.10 

General  Atomic  Div.,  General  Dynamics  Corp..  San 

Diego,  Calif. 
PEACH  BOTTOM  HTGR   EMERGENCY  COOLING  AC- 
CIDENT TEMPERATURES  AND  THERMAL  RELEASE 
OF  NUCLEAR  POISONS  AND  RADIOACTIVE  NU- 
CLIDES, by  J.  A.  LandoniandT.   R.  Moffette.  30  Jan  63. 

Contract  AT(04-3)314. 

GA-2881   OTS  $0.50 

General  Atomic  Div. ,  General  Dynamics  Corp. ,  San 

Diego,  Calif. 
PREPARATION  OF  {TKUKo  FUEL  PARTICLES  FOR 
THE  HTGR.  by  Walter  V.  Cioeddcl  and  Howard  E. 
Shoemaker.     12  Nov  62,   18p   44refs 
Contract  AT(04-3)314. 


GA-3559  OTS  $1.00 

General  Atomic  Div. ,  General  Dynamics  Corp. , 
San  Diego,  Calif. 
TECMNIQL'ES  AND  PROCEDURES  FOR  EVALUATING 
963  LOW-PERMEABIUTY  GRAPHITE  PROPERTIES  FOR 

^"^^  REACTOR  APPUCATION,   by  K.  Wortii.  1  Mar  63, 

39p  6  refs 
Contract  AT(04-3)314 
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GEMP-78       OTS  $1.00 

General  Electric  Co. ,  Cincinnati,  Otdo. 
REACTOR  INSTRUMENTATION  AND  COhTTROL. 
Progress  repc  no.  78.    31  Jul  63,  4lp 
Contract  AT(40- 1)2847 

GEAP-3653    OTS   $1.00 

General  Electric  Co.,  San  Jose,  Calif. 
AEC  FUEL  CYCLE  PROGRAM.    DESIGN  AND 
FABRICATION  OF  THE  BASIC  FUEL  ASSEMBLIES, 
by  C.  J.  Baroch,  J.  P.  Hoffmann,  and  W.  C.  Rous. 
IS  Mar  63,  44p 
Contract  AT(04- 3)189. 


GEAP-3880(Pt.  II)  OTS   $1.00 

General  Electric  Co. ,  San  Jose,  Calif. 
COMPARATIVE  STUDY  OF  PuC  -  UC  AND  PUO2  - 
UO2    AS  FAST  REACTOR  FUEL.    PART  U.  ECO- 
NOMIC CONSIDERATIONS,  by  G.  a  ColUna  15 
15  Nov  62,  36p  Srefs 
Contraa  AT(04-3)189 


GEAP-4257      OTS   $0.50 

General  Electric  Co. ,  San  Jose,  Calif. 
DESIGN  AND  FABRICATION  OF  FUEL  RODS  CON- 
TAINING LOW  TEMPERATURE  SINTERED  PELLETS, 
by  C.  J.  Baroch.    15  May  63,   2lp  5refs 
Contract  AT(04-3)189 


GEAP-4164   GTS   $1.60 

General  Electric  Co.,  San  J086,  CaUf. 
DEVELOPMENT  PROGRAM  FOR  INCREASED  OUTPUT 
IN  THE  GARIGUANO  REACTOR.   Quarterly  progress 
rept.  no.   I,  Sep-Dec  62,  by  E.  P.  Quinn.  2  Jan  63,  18p 
Contraa  AT(04-3)189 


GEAP-4092  OTS  $2.00 

General  Electric  Co. ,  San  Jose,  Calif. 
DOPPLER  CACULATIONS  FOR   LARGE  FAST 
CERAMIC  REACTORS.    EFFECTS  OF  IMPROVED 
METHODS  AND  RECENT  CROSS  SECTION  INFOR- 
MATION,   by  P.  Greebler  and  E.  Goldman.    19  Dec  62, 
88p  28ref8 
Contract  AT(04-3)189 


GEAP-4020  OTS  $1.50 

General  Electrica   Co. ,  San  Jose,  Calif. 
EROSION  FLOW  TESTING  OF  PURPOSELY  DE- 
FECTED STAINLESS  STEEL  CLAD  COMPACTED 
UO2  POWER  FUEL,   by  J.  W.  Lingafelter,  E.  A. 
Lees,  and  R.  J.  Seely.   Feb  62,  58p  9refs 
Contract  AT(04- 3)361 


GEAP-4206    OTS    $1.00 

General  Electric  Co. ,  San  Jose,  Calif. 
EVALUATION  OF  FAILED  HOT  GAS  ISOCTATIC 
PRESSED  FUEL  RODS,  by  C.  J.  Baroch,  C.  B.  Boyer, 
and  S.   W.  Porembka.  (Battelle  Memorial  Inst. ) 
20  Mar  63,  42p 
Contract  AT104-3)189. 


GEAP-4200  OTS  $1.75 

General  Electric  Co. ,  San  Jose,  Calif. 
EVESR.   NUCLEAR  SUPERHEAT  FUEL  DEVELOP- 
MENT PROJECT,    by  R.  T.  Pennington.  Quarterly 
rept.  no.  3,  Dec  62- Feb  63,   1  Mar  63,  67p 
Contract  AT(04-3)189 


GEAP-4130      OTS  $2.00 

General  Electric  Co. ,  San  Jose,  Calif. 
EXPERIMENTAL  STUDIES  OF  TRANSIENT  EFFECTS 
IN  FAST*  REACTOR  FUELS.    SERIES  L    UO2 
IRRADIATIONS,  by  J.  H.  Field.    15  Nov  62,  79p  16ref8 
Contract  AT(04-3)189 


GEAP-4215      OTS   $1.50 

General  Electric  Co. ,  San  Jose,  Calif. 
FUEL  CYCLE  PROGRAM.    A  BOILING  WATER  RE- 
ACTOR RESEARCH  AND  DEVELOPMENT  PROGRAM 
Quarterly  progress  rept.  no.  11,  Jan-Mar  63.  comp. 
by  C.  L.  Howard.    5  Apr  63,  60p  9refs 
Contract  AT(04-3)189 


GEAP-4222      OTS   $0.75 

General  Electric  Co. ,  San  Jose,  Calif. 
IN-CORE  INSTRUMENTATION  DEVELOPMENT 
PROGRAM.    DETECTORS  FOR  IN-CORE  POWER 
MONITORING.   Quarterly  progress  rept.  for 
Jan-Mar  63,  by  R.  A.  DuBridge.    1  Apr  63,  30p  12ref8 
Contract  AT(04-3)189 


GEAP-4075   OTS   $3.00 

General  Electric  Co. ,  San  Jose,  Calif. 
NUCLEAR  SUPERHEAT  PROJECT.    Quarterly  rept. 
no.   12,  Apr-Jun  62,    by  R.  T.  Pennington. 
May  63.   220p 
Contract  AT(04-3)189. 


GEAP-4126  OTS  $3.00 

General  Electric  Co. ,  San  Jose  Calif. 
NUCLEAR  SUPERHEAT  PROJECT.  Quarterly  rept.  no 
no.   13,  Jul- Sep  62,   15  May  63,   198p  Srefs 
Contract  AT(04-3)189 


GEAP-3819  OTS  $2.50 

General  Electric  Co. ,  San  Jose,  Calif. 
PROBABIUTY  THEORY  AND  REACTOR  ODRE  DESIGN 
by  Frederick  J.  Moody.  Jan  62,  119p  13refs 
Contract  AT(04- 3)361 
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GEAP-4158   OTS   $1.75 

General  Electric  Co. ,  San  Jose.  Calif. 
SODIUM  COOLED  REACTORS  PROGRAM 
CERAMIC  REACTOR  DEVELOPMENT  PRb 
Quarterly  rept.  no.  5,  Oct-Dec  62,ed.  by  F 
Jan  63,  68p    4refs 
Contract  AT(04-3)189. 

GEAP-4214      OTS   $1.75 

General  Electric  Co. ,  San  Jose,  Calif. 
SODIl'M-COOLED  REACTORS  PROGRAM. 
CERAMIC  REACTOR  DEVELOPMENT  PRC|(t;RAM 
Quarterly  rept.  no.  6,  Jan-Mar  63,  ed.  by 
Apr  63,  74p  lOrefs 
Contract  AT(04-3)189 


GEAP-3843  OTS  $3.60 

General  Electric  Co. ,  San  Jose  Calif. 
SJBCOOLED  BURNOUT  AT  HIOl  FLOWS,   by  E. 
Janssen  and  J.  A.  Dervinen.  35p  6refs 
Contract  AT(04- 3)189 
EURAEC-592 


GEAP-4197      OTS  $0.75 

General  Electric  Co. ,  San  Jose,  Calif. 
UO,  SWAGED  POWDER  FUEL  ROD  FAlLUf 
HIGH  THERMAL  PERFORMANCE  CONDIT 
LIMINARY   RESULTS,  by  M.  F.  Lyons,   R. 
B.  Weidenbaum,  and  T.  J.  Pashos.    1  Mar 
Contract  AT(04-31)189 
EURAEC-606 


61 


GNEC-264      OTS  $8.60 

General  Nuclear  Engineering  Corp. ,  Duned 
DEVELOPMENT  OF  HYDRAULIC  BALL  (H^ 
CONTROL  SYSTEM.  Quarterly  progress  re^ 
Oct-Dec  62.  by  S.  J.  Weems.  S.  E.  Turner. 
Lyerly,  and  R.  W,  Taylor,  Jr.  2  Jan  63,  96f 
Contract  AT(38-|)207 

GNEC-267       OTS  $9.  60 


PR(>3RAM, 
62, 


General  Nuclear  Engineering  Corp. ,  Dunedli 
NUCLEAR  SLrPERHEAT  DEVELOPMENT 
Quarterly  progress  rept.  no.   14,  Oct-Dec 
S.  E.  Turner,  M.  F.  Valerino,  R.  S.   Hai 
H.  V.  Lichtenberger,  and  C.  D.  Sedlak  (Coidl)ustion 
Engineering,  Inc.).    25  Jan  63,  116p24refs 
Contract  AT(l  1-1)795 


irdir  j; 


HW -77303       OTS  $1.75 

Hanford  Atomic  Products  Operation,  RichlaAfa 
BOILING  BURNOUT  EXPERIMENTS  WITH  IS1 
BUNDLES  IN  AXIAL  FLOW,  by  a  D.   Waters 
G.  M.  Hesson,  D.  E.  Fitzsimmons,  and  I.  ^ 
Aug  63,  64p  14refs 
Contract  AT(45- 1)1 350 
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J.  Leitz. 


ES  AT 
t)NS.    PRE- 
Neison, 
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,  Wash. 
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Batch. 


HW-77594      OTS   $1.00 

THE"rRlT,?n'^'',''^J;^^'  Operation,  Richland,  Wash. 
JhOR?  -S^RR^    K^^P^o°^  "^"^  ^'^'^^'^  THROUGH 
iSs  ^  Zaloudek.    I  May  63,  34p 

Contract  AT(45-l)1350 


HW-77732   OTS   $0.  50 
Hanford  Atomic  Products  Operation,  Richland.  Wash 

.^a?^Sp'^S'  °^  "^^  "'G"  temperattJ're 

LATTICE  TEST  REACTOR,   by  W.   W.  Brown  and 
K.   h.  Heineman.    27  May  63.   19p   4refs 
Contract  AT( 45-1)1350 


HW-6517;J(Rev.)      OTS   $0.75 

EFFECT  !T^'iJ^°i,T^  Operation,  Richland,  Wash. 
AvfA^   l.^'L  ^"^^  ^^^^  ON  PRESSURE  DROP  FOR 
AXIAL  TURBULENT  FLOW  THROUGH  ROD  BUN- 
DLES, by  E.  D.  Waters.    June  63.  35p  7refs 
Contract  AT(45-1)1350 

HW-SA-2945   OTS  $2.60 

Contract  AT(45-1)1350 

HW-6l236(Suppl.5)(Rev.)     OTS   $1.75 

Hanford  Atomic  Products  Operation,  Richland.  Wash 
PLUTONIUM  RECYCLE  TEST  REACTOR   FINAL 
SAFEGUARDS  ANALYSIS.  SL'PPLEMENT  5  FUEL 
ELEMENT  RUPTURE  TESTING  FACILITY  ANALYSIS, 
by  H.   E.   Hanthorn.    May  63,  79p    29refs 
Contract  AT(45-1)1350. 


HW-77689   OTS   $1.50 

Hanford  Atomic  Products  Operation,  Richland.  Wash 
REPORT  OF  THE  TASK  FORCE  ON  AEC  PLU- 
TONIUM FUELS  CAPABILITY,   by  J.   B.   Burnham 
Jun  63,  56p    38refs 
Contract  AT(45-1)1350. 


HW-70711(Rev.)       OTS  $0.  50 

Hartford  Atomic  Products  Operation,  Richland,  Wash. 
SURGE  SUPPRESSORS  FOR  THE  PRTR  PROCESS 
TUBE  METERS,  by  G.  M.  Hesson,  W.  L.  Thorne,  and 
J.  M.  Batch.    May  63,  lOp 
Contract  AT(45-1)1350 

HW-7768I       OTS  $0.75, 

Hanford  Atomic  Products  Operation,   Richland.  Wash. 
TEMPERATURE  DISTRIBUTION  IN  LONG  cSilN- 
DRICAL  FUEL  ELEMENTS  COOLED  INTERNAI  I  Y 
BY  SEVERAL  CHANNELS,  by  D.   i^^s  arS^'^'^'' 
F.   R.  2^1oudek.    May  63,  23p 
Contract  AT(45-1)1350 
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HW-74625      OTS  $1.00 

Hanford  AttJmic  Prcxlucts  Operation,  Richland,  Wash. 
UT-4  AN  AUTOMATIC  ULTRASC»nC  TESTER  FOR 
CLOSURES  C»?  HANFORD  I&E  FUELS,  by  D.  0. 
Hunter  and  M.  F.  ZeutscheL    May  63,  37p 
Contract  AT(45-1)1350 


HW-SA-2872  OTS  J3.60 

Hanford  Atomic  Products  Operation,  Richland,  Wash. 
UTILIZATION  OF  PLUTONIUM  FC»l  SOME  SPEOAL 
REACTOR  APPUCATIONS,    by  P.  L.  Hofmann. 
5  Feb  63,  39p21refs 
Contract  AT(45- 1)1 350 


SAN-1004      OTS   $2.60 

InstitKe  ol  Engineering  Research,  U.  d  California, 
Berkeley. 

ON  THE  PREDICTION  OF  VOID  VOLUME  IN 

TRANSIENT  SATURATED  POOL  BOIUNG,  by 

C.  L-  Tien,  V.  E.  Schrock,  andH.A.  Johnson.   Dec  62. 

30p  12ref8 

Contract  AT(1 1-1)34 

Series  no.  163,  issue  no.  7 


SAN- 1003      OTS  $3.60 

Institute  d  Engineering  Research,  U.  of  California, 

Berkeley. 
STEADY  STATE,    NON-BOILING  HEAT  TRANSFER 
PERFORMANCE  OF  THE  TEST  SYCTEM.    CONSTANT 
HEAT  RATE  TURBULENT  FLAT  PLATE  AND 
RECTANGULAR  CHANNEL  FLOW  HEAT  TRANSFER 
TO  WATER,  by  H.  A.  Johnson,  V.  B.  Schrock,  and 
S.  Fabic    Dec  62,  39p  9ref8 
Contract  AT(1 1-1)34    * 
Series  no.  163,  issue  no.  6 


ORO-606      OTS   $2.50 

Kaiser  Engineers,  Oakland,  Calif. 
EXPERIMENTAL  GAS  COOLED  REACTOR. 
VOLUME  II.   PLANT  OPERATION.   Final  hazards 
sumniary  rept.  1  Aug  63,   230p    In  cooperation  with 
AUis-Chalmers  Mfg.  Co. ,  Washington.  D.  C. ; 
Oak  Ridge  National  Lab. .  Tenn. ;  Tennessee  Valley 
Authority,  Norris;  and  Oak  Ridge  Operations 
Office,  Atomic  Energy  Commission,  Tenn. 

TID-7025(SuppLl)  OTS   $3.50 

Kaiser  Engineers,  Oakland,  Calif. 
GUIDE  TO  NUCLEAR  POWER  COST  EVALUATION. 
30  Apr  63,  470p 
Contract  AT(04- 3)334. 

UCRL-7214   OTS   $2.  IS 

Lawrence  Radiation  Lab. ,  U.  of  California, 

Llvermore. 
DETERMINATION  OF  MAXIMUM  FUEL  PLATE 
TEMPERATURE  IN  A  LIGHT  WATER  MODERATED 
RESEARCH  REACTOR  WITH  CENTRAL  WATER 
VOID.    Master's  thesis,  by  G.   A.  Broadman.  20  Feb  63 
nip    19ref8 
Contract  W7405-eng-48 
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UCRL-10872   OTS   $2.00 

Lawrence  Radiation  Lab.,  U.  of  California,  Berkeley. 
HYPERFINE  STRUCTURE  SEPARATION,    NUCLEAR 
MAGNETIC  MOMENT,    AND  HYPERFINE  STRUCTURE 
ANOMALY  OF  CESIUM-131.    Thesis,  by  Richard  D. 
Worley.     I3jun63,  92p   23refs 
Contract  W7405-eng-48. 

LA-2909       OTS  $2.00 

Los  Alamos  Scientific  Lab. ,  N.  Mex. 
A  MONTE  CARLO  CALCULATION  CF  NEUTRON 
HEATING  IN  A  NUCLEAR  ROCKET  PROPELLANT 
TANK,  by  J.   R.  Streetman  and  G.  A.  Graves. 
30  Apr  63,  79p  5refs 
Contract  W7405-eng-36 


LADC-5679   OTS   $1.60 

Los  Alamos  Scientific  Lab. ,  N.  Mex. 
SOME  MEASUREMENT  PROBLEMS  ENCOLTNTERED 
IN  A  NUCLEAR   ROCKET  ENVIRONMENT,  by 
Dwight  L.  Stephenson.  12p 
Contract  W740S-eng-36. 


LAMS-2933   OTS    $0.50 

Los  Alamos  Scientific  Lab.,  N.  Mex. 
ULTRA  HIGH  TEMPERATURE  REACTOR   EXPERI- 
MENT(UHTREX).  Quarterly  status  rept.  for  period 
ending  30  June  63.     23  Jul  63.  20p 
Contract  W7405-eng-36. 


MrrNE-28   OTS   $1.25 

Massachusetts  Inst,  of  Tech.,  Cambridge. 
THE  EFFECTS  OF  CHANGING  ECONOMIC  CON- 
DITIONS ON  FUEL  CYCLE  COSTS  IN  PRESSURIZED 
WATER  REACTORS,  by  Manson  Benedia,  Henri 
Fenech,  and  Max  C.  Richardson.   1  Feb  63,  53p3refs 


TID-!8427       OTS  $1.10 

Michigan  U.  CoLL  of  Engineering,  Ann  Arbor. 
A  VERY-THIN-WALLED  SAMPLE  HOLDER  FOR 
LIQUIDS,  byC.  D.  Strlffler  and  J.  M.  Carpenter. 
Feb  63,  5p  »~        • 

Contract  AT(1 1-1)917 


NBL-198       OTS  $0.50 

New  Brunswick  Lab. ,  N.  J. 
AN  AUTOMATIC  FUEL  ELEMENT  ENRICHMENT 
DIFFERENTIATOR  (FEED)  BASED  ON  GAMMA-RAY 
SPECTROMETRY,  by  L.  C.  Nelson,  Jr.,  S.  J.  Lorlk, 
H.  BusseU,  and  C.  U  Zyskowski.    Aug  63,  1  Ip  5refs 


TID- 18325   OTS   $6.60 

New  York  Shipbuilding  Corp. ,  Camden,  N.  J. 
SAVANNAH  NUCLEAR  POWER,    SUMMARY  TEST 
REPORT,    PHASES  I  AND  II.     3  Nov  61,  70p 


TID- 18322  OTS    $2.50 

Northeastern  U. ,  Boston,  Mass. 
DEVELOPMENT  OF   EQUIPMENT  AND  INSTRUCTION 
MANUAL  FOR  NUCLEAR  REACTOR  SlMUl^TORS, 
by  Richard  R.  Stewart.   1  Feb  63,  I35p  3refs 
Contraa  AT{30- 1)2938 

TID-18108   OTS   $1.10 


Norway,  Institutt  for  Atomenergi,  Kjeller 
STATUS  REPORT  OF  NORA  PROJECT.    Jun^ 
Nov  62.    1  Nov  62,  6p 
Contract  AT(30- 1)2623 


NUMEC-P-103  OTS   $4.60 

Nuclear  Materials  and  Equipment  Corp. ,  XioUo,  Pa. 
DEVELOPMENT  OF  PLUTONIUM -BEARING  FUEL 
MATERIALS.  Progress  rept.,  1  Oct-31  Dec|q2,  by 
K.  H.  PuechU   44p 
Contraa  AT(30- 1)2389 


IDO-16899       OTS  $0.50 

PhillipM  Petroleum  Co. ,  Idaho  Falls. 
BERYLLIUM  DAMAGE  OBSERVED  IN  THE  KfTR 
REFLECTOR.    Preliminary  rept. ,  by  J.  W.  I|)yke8 
and  J.  D.  Ford.    20Jun63,  16p 
Contract  AT(10-1)205 


IDO-16894       OTS  $1.75 

Phillips  Petroleum  Co. ,  Idaho  Falls. 
FTR  FLUX  MEASUREMENTS  FOR  CYCLtii  51B 
AND  54,  by  L,  D.  Weber  and  C  H.  Hogg.   \p  Jul  63, 
69p  9refs 
Contract  AT(10- 1)205 


IDO-16889       OTS  $2,00 

Phillips  Petroleum  Co. ,  Idaho  Falls. 
EVALUATION  OF  SURF ACED- ATT ACHEDltTHERMO- 
COUPLES  DURING  FORCED  CONVECTION  HEAT 
TRANSFER,  by  Edward  Richard  Oedcen.    17||un  63, 
88p  Srefs 
Contract  AT(I0-1)205 


IDO-16871-1    OTS  $2.  50 

Phillips  Petroleum  Co. ,  Idaho  Falls. 
FUNDAMENTALS  IN  THE  OPERATION  Orf  NUCLEAR 
TEST  REACTORS.    VOLUME  1.    REACTOR  SCIENCE 
AND  TECHNOLOGY.    Jun  63,   148p   43refs 
Contract  AT(10- 1)205. 


IDO-16898       OTS  $1.25 

Phillips  Petroleum  Ca  ,  Idaho  Falls. 
MATERIALS  TESTING  REACTOR- ENGINfl$RING 
TEST  REACTOR  TECHNICAL  BRANCHES 
QUARTERLY  REPORT,    1  JANUARY-31   mHrCH  1963. 
8  Jul  63,  59p  lOrefs 
Contract  AT(  10- 1)205 


I  to 


IDO-16869       OTS  $1.75 

Phillips  Petroleum  Co. ,  Idaho  Falls. 
ORGANIC  REACTOR  TECHNOLOGY.    Final  progress 
rept.    1  Oct  62-31  Jan  63.    26  Apr  63,  79p  30refs 
Contract  AT(10-1)205 


IDO- 16879   OTS   $2.75 

Phillips  E*etroleum  Co. ,  Idaho  Falls. 
POWER-BURST  FACILITY  (PBF)  CONCEPTUAL  DE- 
SIGN, by  A.  A.   Wasserman,  S.  O.  Johnson  and  others. 
21  Jun  63,     I66p   48refs 
Contract  AT(10- 1)205 


IDO-16891       OTS  $2.00 

Phillips  Petroleum  Co. ,  Idaho  Falls. 
SELF-LIMITING  EXCURSION  TESTS  OF  A  HIGHLY 
ENRICHED  PLATE-TYPE  D^O-MODERATED 
REACTOR.    PART  L    INITIAL  TEST  SERIES,  by 
J.  E.  Grund.    12  Jul  63,  89p  25ref8 
Contract  AT(lO-l)205 


IDO- 16893   OTS   $1.25 

Phillips  Petroleum  Co. ,  Idaho  Falls. 
SPERT  PROJECT.     Quarterly  technical  rept. ,  Jan- 
Mar  63.     20  May  63,  53p   2lref8 
Contract  AT(  10- 1)205 


IDO-16887       OTS  $1.00 

Phillips  Petroleum  Co. ,  Idaho  Falls. 
SPERT  III  SPUN  CAST  PIPE  EXPERIENCE,  by 
L.  G.  Gale.    24  May  63,  40p  4refs 
Contract  AT(10-1)205 


PRDC-TR-62  OTS  $1.60 

Power  Reactor  Development  Co. ,  Detroit,  Mich. 
MONTHLY  TECHNICAL  REPORT  (APDA  ACTIVITIEI^, 
AUGUST  1962.   14p 
Contract  AT(1 1-1)476 


SL-1974-3       OTS  $11.00 

Sargent  and  Lundy,  Engineers,  Chicago,  UL 
ENGINEERING  EVALUATION  STUDIES.    HEAVY 
WATER  MODERATED  POWER  REACTOR  PLANTS. 
Quarterly  progress  repu  ,  Oct-Dec  62.    10  Jan  63,  14^ 
8refs 
Contract  AT(38-1)213 


DP-832  OTS  $0.75 

Savannah  River  Lab. ,  Aiken,  S.  C. 
ANALYSIS  OF  THE  SUBSTITUTION  TECHNIQUE  FOR 
THE  DETERMINATION  OF  C^jO  LATTICE  BUCK- 
LINGS,   byW.  E.  Graves.  Jun  63,  30^  9refs 
Contract  AT(07-2)1 
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DP-793       OTS  $0.75 

Savannah  River  Lab. ,  Aiken,  S.  C. 
CONTAMINATIOJ  AND  DECONTAMINATION  OF 
LOW  TEMPERATURE,    WATER-COOLED  REACTORS. 
PART  m.    DECONTAMINATION  OT  SPECIMENS  OF 
REACTOR  PIPING,  by  Anton  B.  Carlson.    Mar  63, 
36p  Hrefs 
Contract  AT(07-^I 


DP-833  OTS  $1.50 

Savannah  River  Lab. ,  Aiken,  S.  C. 
EFFICACY  OF  EXPERLMENTAL  PHYSICS  STUDIES 
ON  HEAVY  WATER  LATTICES,   by  J.  L.  Crandall 
Jul  63,  51p  84refs 
Contract  AT(07-2)1 


DP- 830  OTS  $2.50 

Savannah  River  Lab. ,  Aiken,  S.  C. 
AN  EVALUATION  OF  HEAVY- WATER- MODERATED 
POWER  REACTORS.  Status  rept.  for  Mar  63,  by  D.  F. 
3abcock,  R.  R.  Hood,  L.  Isakoff,  J.  C.  Jensen,  and 
D.  S.  St.  John.  Jun63.   I24p  53refs 
Coniraci  AT(07-2)l 


DP-855  OTS  $1.00 

Savannah  River  Lab. ,  Aiken,,  S.  C. 
HEAVY  WATER  MODERATED  POWER  REACTORS. 
Progress  rept.  May-Jun  63,  comp.  by  R,  R.  Hood  and 
L.  Isakoff.  Aug  63,  44p  3refs 
Contract  AT(07-2)1 

TlD-18121    OTS   $2.60 

Texas  Instruments  Inc.,   Attleboro,  Mass. 
LOADING  CONTROL  OF  DRIVER  ELEMENTS. 
A.   E.  T.  R.    CRITICAL  EXPERIMENT  FUEL. 
Technical  rept.  by  J.  J.  Stevens,  Jr.     26  Sep  60,   26p 
7ref8 


Y-1272  OTS  $3.50 

Union  Carbide  Nuclear  Co. ,  Oak  Ridge,  Tenn. 
Y-12  PLANT  NUCLEAR  SAFETY  HANDBOOK,    ed. 
by  J.  W.  Wachter.    27  Mar  63,  246p  49refs 
Contract  W7405-eng-26 

NDA -MEMO -21 26 -2      OTS  $3.60 

United  Nuclear  Corp. ,  White  Plains,  N.  Y. 
THE  ESCAPE  OF  FISSION  FRAGMENTS  FROM  A 
DISPERSION  TYPE  FUEL  ELEMENT  DUE  TO  RE- 
COIL, by  R.  Sullivan  and  H.  Soodak.  24  Nov  59,  40p. 
Contract  AT( 30- 1)2303. 


GEAP-1083  OTS  $0.50 

Vallecitos  Atomic  Lab. ,  General  Electric  Co. , 

San  Jose,  Calif. 
DEVELOPMENT  OF  PULSED  NEUTRON  APPUCATION 
TO  POWER  REACTOR  START-UP  PROCEDURES, 
Quarterly  progress  rept.  no.  2,  1  Jul-30  Sep  62,  by 
Paul  Meyer  and  Edward  Garelis.   1  Oct  62,   12p 
Contract  AT(04-3)189 


GEAP-4381    GTS    $8.60 

Vallecitos  Atomic  Lab. ,  General  Electric  Co. , 

San  Jose,  Calif. 
PROGRAM  FOR  THE  DEVELOPMENT  OF  PLUTONIUM 
RECYCLE  FOR  USE  IN  LIGHT  WATER  MODERATED 
REACTORS.  Program  sumnraary  and  Quarterly  rept. 
no.  6,  1  Jul  -  30  Sep  62,  by  J.  G.  Carver,  M.  P.  Lagache. 
(EURATOM)  W.  R.  Morgan,  and  M.  A.  Robkin, 
15  Oct  62,  99p  22refs 
Contract  AT(04-3)  189 


GEAP-4161       OTS  $2.60 

Vallecitos  Atomic  Lab. ,  General  Electric  Ca  , 

San  Jose,  Calif. 
PROGRAM  FOR  THE  DEVELOPMENT  OF  PLLTO- 
NIUM  RECYCLE  FOR  USE  IN  LIGHT  WATER 
MODERATED  REACT-ORS.   Quarterly  rept.  na  7, 
1  Oct-31  Dec  62,  by  M.   A.   Robkin.    31  Dec  62,  21p 
Contract  AT(04-3)189 


CVNA-146(Vol,  I  &  II)  OTS    $4.00 

Westinghouae  Electric  Corp. ,  Pittsburgh,  Pa. 
NDC.   A  FORTRAN  PROGRAM  FOR  UNIT  CELL 
NUCLEAR  DESIGH  CALCULATIONS  FOR  ROD- 
CLUSTERED  PRESSURE-TUBE  LATTICES.  VOL- 
UME I.   PROGRAM  FORMULATION  AND  APPLI- 
CATION. VOLUME  II.    PROGRAM  COMPOSITION  AND 
LISTING,  by  Raymond  G,  Saint -Paul  and  Surendra  A. 
Raje  Oct  62,  340p 
Contract  AT(30- 1)2289 


WCAP-1635      OTS   $9.60 

Westinghouse  Electric  Corp. ,  Pittsburgh,  Pa. 
ORGANIC  MODERATED  FLUIDIZED  BED  REACTOR 
EXPERIMENT,  by  C.  C.  Randall.  D.  R.  Smith,  and 
L.   E.  Strawbridge.    30  Nov  60,   USp 
Contract  AT(30-1)2176 


WCAP-1832   OTS    $3.00 

Westinghouse  Electric  Corp.,  Pittsburgh,  Pa. 
STUDY  OF   MERCURY  BINARY  CYCLES  FOR 
NUCLEAR  POWER  PLANTS,  31  Jul  61,  230p  75ref8 
Contract  AT(30-1)2176 


Nuclear  Reactions 
UCRL- 10888    OTS   $0.75 

Lawrence  Radiation  Lab.,  U.  of  California,  Berkeley. 
INTERNAL  IONIZATION  THAT  FOLLOWS  A  REAC- 
TION BETWEEN  COMPLEX  NUCLEI,  by  Naftali  H. 
Steiger.     26  Jun  63,   30p    20refs 
Contract  W7405-eng-48. 

UCRL- 10779   OTS   $1.75 

Lawrence  Radiation  Lab. ,  U.  of  California, 

B'Srkeley. 
K-  -PROTON  INTERACTIONS  NEAR  760  MeV/c. 
Doctoral  thesis,  by  Pierre  L.  Bastien.   Feb  63,  78p 
25ref8 
Contract  W7405-3ng-48 
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UCRL- 10720      OTS  $Z00 

Lawrence  Radiation  Lab.,  U.  of  Californiaj,  Berkeley. 
THE  R FACTION -nr  p— ff'Vn  BELOW  80]  MeV. 
Doctoral  thesis,  by  Janos  Kirz.    12  Mar  63,  |^3p  i3refs 
Contract  W74().S-cng-48 


Radioacfivity 

ANL-6736  OTS   $LM 

Argonne  National  Lab.,  111. 
ENVIRONMENTAL  RADIOACTIVrTY  AT  Art^X^NNE 
NATIONAL  LABORATORY.    Rept.  for  1960  jijid  1961, 
by  J.  Sedlet  and  F.  S.  Iwaml.  Jun  63,  61p 
Contract  W31-109-eng-38 


PUC- 1963-95  OTS   $14.50 

Frick  Physical  Lab.,  Princeton  U.,  N.  J. 
STUDIES  OF   RADIOACTIVE  DECAY  IN  Tl|fe  RE- 
GION OF  DEFORMED  NUCLEI,  by  Joseph  F' .  Prospero. 
DcKtoral  thesis,  Feb  63,  220p  83refs  Prepared  in 
cooperation  with  Palmer  Physical  Lab.,  Prirteton  U, 
Contract  AT( 30- 1)937 


HW-76526   OTS   $2.75 

Hanford  Atomic  Products  Operation,   Richl^Ad,  Wash. 
EVALUATION  OF  RADIOLOGICAL  CONDI! IONS  IN 
THE  VICINITY  OF  HANFORD  FOR  1962,  c(.  by 
R.  H.   Wilson.    25  Feb  63,   183p 
Contract  AT(45-1)1350 


HW -77533       OTS  $0.75 

Hanford  Atomic  Products  Operation,   Richlabj,  Wash. 
EVALUATION  OF   RADIOLOGICAL  CONDFT   3NS  IN 
THE  VICINITY  OF  HANFORD,   JANUARY-N  ARCH, 
1963,  ed.  by  R.  H.  Wilson.    Apr  63,  28p  Ire 
Contract  AT(45-1)1350 


UCRL- 10864      OTS   $1.25 

LawreiKe  Radiation  Lab. ,  U.  of  Californiaj  Berkeley. 
BRANCHING  RATIO  FOR  FION-BETA  DECi^": 
'jr*-#Tr"-»'e4-V'.  Doctoral  thesis,  byRobeij^B. 
Bacastow.    10  Jun  63,  53p  3lrefs 
Contract  W7405-eng-48 


LF-9       OTS  $0.50 

Lovelace  Foundation  for  Medical  Education 
Research,  Albuquerque,  N.  .Mex. 
THE  PARTICULATE  STATE  OF  FISSION 
RELEASED  FROM  IRRADIATED  URANIUM 
HEATED  W  AIR.    L 

T.  T.  Mercer.   Jun  63,  29p  22refs 
Contract  AT(29-2)1013 
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HW-78188   OTS   $1.00 

Hanford  Atomic  Products  Operation,  Richland,  Wash. 
RESEARCH  AND  DEVELOPMENT  ACTIVTTIES.  FIX- 
ATION OF  RADIOACTIVE  RESIDUES.  Quarterly 
progress  rept. ,  Apr-Jun  63,  by  E.  R.  Irish.  Jul  63. 
37p  9ref8 
Contract  AT(45- 1)1350 


IDO-14612       OTS  $0.50 

Phillips  Petroleum  Co. ,  Idaho  Falls. 
TESTING  OF  PUMPS  FOR  USE  IN  NTTRIC  ACID- 
ALUMINA  SLURRY  SERVICE,  by  E.  I.  BaUev 
20  May  63,  27p  3refs  '     ^  *=-  *'  '^"ey. 

Contract  AT(10- 1)205 


PERSONNEL  SUPPLIES  AND 
PERSONAL  EQUIPMENT 

AD-410  822       repriced  $0.  50 

Arcti.  Aeromedical  Lab. ,  Fort  Walnwright.  Alaska 

sT^R^irvAT'^rr^l™^  •'^-^^^  ^^  U-2  BXltlSS* 
u^         ,w^,  ^^'  by  James  H.  Veghte,  Freeman  E. 
White    Walter  W.  MiUard,  John  R.  Schumann,  and 
Cecil  F.  Kennedy,  IIL    Feb  63,  16p 
Technical  note  TN-63-4;  NASA  N63-19031 

DESCRIPTORS:  *Survival  kits.  Feasibility  studies 
Bailout,  Analysis,  *Shelters,  -Sleeping  bags.  •Arc 
regions. 


Arctic 


This  field  trip  was  made  to  determine  the  hazards  and 
problems  of  surviving  in  the  Arctic  under  extreme 
cold.   The  clothing  worn  appeared  to  be  inadequate  to 
^K  ?,^."^^  ^°  "^  ^  weather  without  suitable  shelter. 
1  he  MC-1  sleeping  bag  proved  very  inadequate  and  it 
should  te  replaced  by  more  appropriate  insulative  items 
or  modified.   The  shelter  is  extremely  important  at 
these  temperatures.    Snow  affords  the  best  available 
insulation;  A-frame  parachute  shelters,  teepees,  etc 
are  not  adequate.    Survival  is  unlikely  for  more  than 
two  or  three  days  unless  a  snow  house  or  snow  packed 
over  the  canopy  shelter  is  used.    After  the  first  day, 
lethargy  is  common  so  it  is  most  important  that  the 
survivor  build  the  right  shelter  from  the  beginning.    At 
this  time  of  year  there  are  several  simple  shelters 
that  utilize  snow  for  insulation.    If  no  snow  is  available 
in  timbered  country,  a  structure  built  of  grass  and  logs 
appears  to  offer  excellent  insulative  properties.    In 
extreme  cold,  it  appears  that  the  first  thing  to  do  is  to 
build  an  adequate  shelter  for  the  first  night.    All  of  the 
subjects  thought  they  would  put  up  a  crude  shelter  the 
first  mght  and  improve  it  the  following  day.    However 
the  first  night  is  extremely  critical,  and  once  over     ' 
the  first  or  second  nights,  things  should  become 
easier.   (Author) 
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AD-406  616        repriced  $0.  SO 

Arctic  Aeromedical  Lab. ,  Fort  Walnwrl^t,  Alaska. 
AN  BCPERIMENTAL  WINTER  FLYING  GLOVE,  by 
Paul  W.  Bamen  and  Kermit  R.  Skrettingland.   Jan  63. 
9p  Srefs 
Technical  note  TN-63-1;  NASA  N63- 17093 

DESCRIPTORS:  •Gloves,  Acceptability,  Thennal 
insulation,  •Arctic  regions,  •Flight  clothing.  Touch. 

Loss  of  tactile  discrimination  and  dexterity  during 
critical  phases  d  flight  are  common  to  arctic  opera- 
tions.  The  development  of  more  efficient  handwear 
would  greatly  enhance  flying  safety.    A  mouton  glove 
was  designed  which  maximized  insulation  and  mini- 
mized impairment.   Following  field  trials,  this  glove 
was  compared  with  the  MA-1  glove  and  the  N-4B  arctic 
mitten.    Although  the  experimental  glove  compared 
favorably,  it  possessed  no  advantages  worthy  of 
additional  consideration.    While  significant  cUfferences 
in  temperature  maintenance  of  the  hand  can  be 
attributed  to  variations  in  the  configuration  of  equiva- 
lent amounts  of  insulation,  these  differences  (two 
degrees)  are  only  (A  academic  Importance,  and 
diminish  with  decreasing  ambient  temperatures. 
(Author) 
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Arctic  Aeromedical  Lab. ,  Fort  Wainwrlght,  Alaska. 
SIMULATED  SURVIVAL  TREK  FRCM  T^iE  CON- 
FLUENCE OF  THE  ANAKTUVUK  AND  COLVILLE 
RIVERS  TO  THE  ARCTIC  COAST,   by  James  H. 
Veghte,  Freeman  E.  White,  and  Robert  C.  Studley. 
Jan  63,  8p 
Technical  note  TN-62-15 

DBSGROTORS:  •Survival  kits.  Feasibility  studies, 
•Arctic  regions.  Rivers. 

This  field  trip  was  a  continuation  of  a  field  trip  from 
Anaktuvuk  Pass  to  the  Colville  River.   The  purpose  of 
this  field  exercise  was  to  provide  field  experience  in 
this  area  and  to  determine  the  merits  and  deficiencies 
at  the  F-102  Aircraft  Survival  Kit. 
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Argonne  National  Lab. ,  IlL 
THE  MORSE  INDEX  THEOREM  AND  GEOMETRICAL 
OPTICS,   by  Robert  Hermann  (Northwestern  U.) 
May  63.  32p  drefs 
Coocract  W3 1  -  l09-eng-38 
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ing, Atlanta. 
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IMPACT.   Quarterly  technical  progress  repc.  no.   1, 
1  Dec  62-28  Feb  63,  by  J.  W.  Hooper,  E.  W.  McDaniel. 
and  W.  C.  Lineberger  1  Mar  63,  6p 
Contract  AT(40- 1)3027  S- 
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Lawrence  Radiation  Lab. ,  U.  of  California,  Berkeley. 
EFFICIENCY  OF  EQUATICMMS  OF  STATE  FOR 
GASEOUS  MIXTURES  AT  THE  CRITICAL  LOCUS. 
I.    APPLICATION  OF  THE  EQUATION  OF  BENEDICT, 
WEBB,    AND  RUBIN.     W.  FURTHER  IMPROVEMENTS 
OF  AN  EQUATION  OF  STATE.    Master's  thesis,  by 
Frank  Jay  Ackerman.   1  Feb  63,  70p   59refs 
Contract  W7405-eng-4«. 
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Lawrence  Radiation  Lab. ,  U.  of  California, 

Llvermore. 
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J.  D.  Lawrence.    1  Jun  63,  27p 
Contract  W7405-eng-48 

LA-2827      OTS    $4.00 
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MONTE  CARLO  CALCULATIONS  OF  THE  EQUA- 
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CIRCLES,  by  W.  W.  Wood.    1  Jul  63,  3lOp  48refs 
Contract  W7405-eng-36 
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Mellon  Inst,  of  Industrial  Research,  Pittsburgh,  Pa. 
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A.  Halperin  and  J.  E.  Ralph.  24  Jan  63,  37p 
Contraa  AT(30-1)2310 
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Miami  U.,  Coral  Gables,  FU. 
BROWNL\N  MOTION  AND  "RESONANCE  DIFFUSION" 
IN  A  MAGNETIC  FIELD,  by  Behram  Kursunoglu,  1962. 
20p  6ref 8 
Contracts  AT(40- 1)2761  and  AF  19(604)8082 
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Office  of  Technical  Services,  Dept.  of  Commerce, 

Washington,  D.  C. 
MASERS  AND  LASERS.   Jul  62,  15p  203refs 
OTS  Selective  Bibliography  SB-488,  suppl,   1 

DESCRIPTORS:    •Masers,  •Lasers,  Irasers,  Semi- 
conductor devices,  *Bibliographies. 

Lists  203  reports  and  translations  added  to  the  OTS 
collecuon  during  the  period  July  1962  to  August  1963. 
Covers  research  on  optical  and  infrared  masers, 
solid-state  masers,  solid-state  maser  applications, 
atomic  hydrogen  masers,  maser-type  spectroscopy, 
effects  of  intense  laser- beams,  maser  preamplifiers, 
laser  rangefinders.  Liquid  laser  research,  laser  signals, 
laser  devices,  gas  discharge  lasers,  lasers  and 
Irasers  as  antimissile  weapons,  ewaser  research, 
research  on  materials  for  masers  and  lasers.  (Author) 
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Polytechnic  Inst,  of  Brooklyn,  N.  Y. 
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MOVING  DISTRIBUTION  OF   ELECTRICA^ 
Rept.  on  Energy  Transfer  to  Surface 
Shock  Waves,  by  Manlio  Abele.    Apr  61, 
Contract  AF  30(602)2045 
PIBAL  rept.  no.  645;  RADC-TN-61-94 
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DESCRIPTORS:   •Plasma  osciUations, 
Gases,  Magnetic  fields,  *  Electromagnetic 
Shock  waves,  Cerenov  radiation. 
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because 
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vacL I  im, 


Electromagnetic  radiation  cannot  be  emltte: 
uniformly  moving  electric  charge  in  a  pi 
absence  of  external  magnetic  fields,  beo. 
velocity  of  an  electromagnetic  oscillation 
is  larger  than  the  velocity  of  light  in  a 
oscillations  may  be  emitted  when  the  veloc^ijv 
moving  charge  is  larger  than  the  velocity  ^ 
the  electron  gas.    In  this  paper  the  electror 
are  analyzed  and  the  spectral  distribution 
radiated  energy  is  evaluated,  assuming  a 
linear  distribution  of  moving  charge.   (Au 


by  a 
asfi^a  in  the 
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ROOMS,  by  R.   E.  Hiatt,  E.   F.  Knott,  and 
T.  B.A.  Senior.   Feb  63,  97p  22refs 
Contract  NASr-54(L-l) 
Report  no.  5391-1-F;  NASA  CR-50753 
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Battelle  Memorial  Inst. ,  Columbus,  Ohio 
THE  DEVELOPMENT  OF  A  HIGH-LEVELIJ  DIREC- 
TIONAL,   UNDERWATER- SOUND  SOURCE   USING 
EXPLOSION- INDUCED  SHOCK  WAVES.  Pr egress 
rqjt.  no.  4,  by  E.  G.  Thurston,  W.  H.  Pare,  D. 
Ensminger,  H.  E.  Trumbull,  and  J.  H.  Duffln 
1  Feb  54,  declassified  1  Sep  58.  25p  Iref 
Contract  Nonr-903<00) 
AD- 33  800' 


DESCRIPTORS:    *Underwater  sound 
Design,  Underwater  explosions,  •Shock 
•Detonators,  Test  equipment. 


genera :  )rs 
wa' '  58, 


The  floating  measurement  facility  has  been 
and  is  located  on  a  lake  formed  by  an  abandUied 
about  26  miles  from  Columbus.    The  unit  -^ 
Prlmacord  as  the  source  of  explosive  shock 
tested.   A  peak  sound-pressure  level  of 


using 


completed 
quarry 


vaves  was 


app'3ximately 


150  decibels  referred  to  1  dyne  per  square  centimeter, 
at  a  distance  of  1  meter  on  the  axis  of  the  projector, 
has  been  obtained;  this  fulfills  the  specified  design 
requirement  of  "equal  to  or  greater  than  145  db '.  A 
system  using  pressure-activated  switches  and  a 
hydrophone  has  been  devised  for  the  measurement  of 
both  the  propagation  velocity  of  the  detonation  wave 
tube  and  the  pressure  of  the  shock  wave  transmitted 
into  the  water  at  the  immersed  end. 
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Battelle  Memorial  Inst. ,  Columbus,  Ohio. 
THE  DEVELOPMENT  01^  A  HIGH-LEVEL,    DIREC- 
TIONAL,   UNDERWATER- SOUND  SOURCE  USING 
EXPLOSION-INDUCED  SHOCK  WAVES.  Progress 
rept.  no.  5,  4  Jan- 31  Mar  54,  by  D.  Ensminger,  F.  E. 
Berger,  and  H.  E.  Trumbull.  31  Mar  54,  declassified 
1  Sep  58  12p 
Contract  Nonr-903(00) 
AD- 33  821 

DESCRIPTORS:    ♦Underwater  sound  generators. 
Design,  Maintenance,  Underwater  explosions,  *Shock 
waves,  *Detonators,  Test  equipment. 

Several  firing  mechanisms  for  the  Prlmacord  sound 
generator  have  been  tested.    Each  one  has  presented 
problems  in  electrical  insulation  and  shock  resistance. 
However,  methods  for  shielding  all  delicate  parts  from 
extreme  shocks  are  being  studied  and  tested. 
(See  also  PB  163  698) 
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INFLUENCE  OF  SLTIFACE  COATINGS  ON  EXO- 
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USING  FIBER  OPTICS.    Progress  rept. 
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DESCRIPTORS:  •Semiconductors,  "Silicon,  hElectrons 
Emissivity,  -Phonons,  Scattering,  Ionization,  Trans- 
port properties.  Theory,  Quantum  mechanic  s 

Emission  of  electrons  from  reverse-biased 
tions  in  silicon  has  been  observed  previous  .  ci„,b- 
sion-current  densities  of  lO'^  amp/cm2frcji  junctions 
parallel  to  a  clean  silicon  surface  are  repoi  ted  here. 
The  junctions  were  operated  either  irt  the  bnjakdown 
range  (5  -  6  v)  or  just  below  breakdown,  in  vrhich  case 
electrons  were  generated  by  photo-excitaticr.  ~ 
served  emission  characteristics  can  be  exp  jii 
quantitatively  in  terms  of  the  junction  parar.e, 
the  scattering  of  electrons  by  optical  phonoii ; 
pact  ionizations.  The  theory,  derived  for  th: 
tion  of  the  emission  electrons  on  the  basis  a  tne 
Boltzmann  transport  equation  has  been  kept  ^  ufficiently 
general  to  be  valid  over  the  range  of  uncerti  nty.  The 
emission  experiments  were  designed  to  enai)  e  the  de- 
term  uiation  of  the  mean  free  paths  and  thus  <  xplain  the 
observed  emission. 
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RESEARCH  METHODS,  TECHNIQUES 
AND  EQUIPMENT 

TID-18485  OTS  $1.60 

Edgerton,  Germeshausen  and  Grier,  Inc. ,  Boston, 

Mass. 
A  PROGRAMMED  KERR  CELL  FRAMING  CAMERA, 
by  Sumner  Ackerman.  Apr  63,  19p 
Contract  AT(29- 1)1 183 


NASA  N63-18857   GTS   $1.10 

Midwest  Research  Inst. ,  Kansas  City,  Mo. 
UnUZATION  CF  NASA-GENERATED  SPACE  TECH- 
NOLOGY BY  MIDWESTERN  INDUSTRY.  Quarterly 
progress  rept.  no.   1,  5  Nov  61-5  Feb  62,  by  H.  M. 
Gadberry.  [1962]  lOp 
Contraa  NASr-63(03) 
NASA  CR-50649 


SOCIAL  SCIENCES 


NASA  N63- 18864  OTS  K60 

Harvard  U.  Graduate  School  of  Business 

Administration,  Cambridge,  Mass. 
SPACE,    SOOETY  AND  SOCL^L  SQENCE.    REPORT 
TO  THE  COMMITTEE  ON  SPACE  EFFORTS  AND 
SOCIETY  OF  THE  AMERICAN  ACADEMY  OF  ARTS 
AND  SCIENCES,   by  John  R.  Seeley,  Bertram  M. 
Gross,  Sumner  Myers,  Lewis  A.  Dexter,  and  Edward 
E.  Furash.   [Feb  63]  42p  llrefs 
Grant  NsG-253-62 
NASA  CR- 50437 


PB  163  704       OTS  $1.60 

National  Research  CounciL  Div.  of  Anthropology 

and  Psychology,  Washington,  D.  C. 
HUMAN  ENVIRONMENTS  IN  MIDDLE  AFRICA. 
PART  U:   IMPLICATIONS  FOR  AMERICAN  NATIONALS. 
Final  rept.  Feb  61,  20p 
Contract  DA  19-129-qm-1309 
AD-253  059 

DESCRIPTORS:  •Africa,  *Biological  environment. 
Ecology,  Sociology,  Transportation,  Social  communica- 
tion. Labor,  Population,  Political  science.  Food, 
Economics. 

Three  recommendations  were  made  regarding  practi- 
cal application  and  the  training  of  practitioners  to  help 
solve  the  problems  inherent  in  the  impact  between 
large  incoming  groups  and  large  native  populations. 
Practitioners  should  be  incorporated  into  appropriate 
army  elements  or  into  tne  organizaDuns  of  units 
carrying  out  economic  development:  and  these  units 
should  have  direct  access  to  social  scientists  who  are 
aware  at  the  problems.   These  practitioners  should  be 
given  fairly  broad-gauge  training  and  permitted  to  put 
such  training  into  practice.    Academicians  should  be 
invited  to  participate  in  at  least  the  organization  of 
any  training  program  since,  with  some  negligible 
exceptions,  all  behavioral  scientists  at  the  present  are 
academicians.    Economists,  anthropologists,  psy- 
chologists, cultural  geographers,  and  sociologists 
should  also  be  consulted  at  the  beginning  of  any  such 
program.    While  an  academic  consultant  is  not  a 
substitute  for  a  full-time  practitioner,  he  is  a  link 
between  the  academic  community  and  the  applied 
scientists.    (Author)     (See  also  PB  163  703) 


PB  163  703       OTS  $10.  50 

National  Research  CounciL  Div.  of  Anthropology 

and  Psychology,  Washington,  D.  C. 
HUMAN  ENVIRONMENTS  IN  MIDDLE  AFRICA. 
Final  repc  Feb  61,   135p8lrefs 
Contract  DA  19-129-qm-1309,  FR,  pt.  1 
AD-253  069 

DESCRIPTORS:  •Africa,  'Biological  environment. 
Ecology,  Population,  Economics,  Geography,  Diet, 
Food,  Labor,  Transportation,  Sociology,  Political 
science,  Commerce,  Social  communication.  Scientific 
research. 

Contents: 

The  physical  environment  and  population 

The  social  a^d  politicaL  order 

The  economic  order 

Land 

Foodstuffs  and  diet 

SCR-645      OTS  $0. 50 

Sandia  Corp. ,  Albuquerque,  N.  Mex. 
THRESHOLD  PARITY,  A  FOUNDATION  FOR  MUTUAL 
DRTERRENCB.  ARMS  RACE  CONTROL,  AND  DIS- 
ARMAMENT, by  J.  D.  Douglas,  Jr.  May  63,   19p. 
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S-46 
S-4S 
S-36 
S-36 
S-3 
S-3 
S-17 
S-16 
S-l* 
S-U 
S-«7 
S-27 
S-U 
S-14 
S-34 
S-13 
S-U 
S-U 
S-U 
S-2S 
S-IS 
S-M 
S-3S 

s-ao 

s-17 
S-U 

s-so 

S-90 
S-47 
S-IS 
$-17 
S-49 
S-26 
S-8 
S-46 
S-46 

19 

45 

28 

29 

58 

35 

36 

36 

37 

13 


S-48 
S-l 
S-36 
S-37 
S-21 
S-23 
S-37 
S-25 
S-36 
S-37 
S-23 
S-23 
S3 
S-37 
S-31 
S-49 
J-46 
S-47 
S-45 
S-33 
S  9 
S-49 
S-48 
S-5 
S-37 
S-JO 
S-37 
S-25 
S-38 
S-13 
S-47 
S-30 
S-30 
S-26 
S-28 
S-15 
S-15 
S-15 
S-24 
S-38 
S-26 

s-3e 


Number 

BMI-1636 

BMI- 1637 

BMI-1638 

BMI-1640 

BMI-1646 

BNL-748 

BNL-765 

iNL-782 

BNL-795 

BNL-796<T  305 

BNL-800 

BNL-808 

BNL-6744 

BNL-6765 

BNL-6796 

BNL-68Ub 

BNL-6826 

BNL-6e27 

BNL-6842 

BNL-6844 

BNL-S-63 

BNL-T-Z74 

BNL  T-286 

BNL-T-304 

■NLT-307 
BNL-T  311 
BiMed  MROOS.  1 
CAL-IH-1525-P 
CALRM-1788  f 
C:ALTB-936  F 
CALTB-936-F- 
CEAL-lOCi 
CEAL-1002 
CEAL-1003 
CEAL-TM-102 
CENn-173 

CEX-62.6.2 

CISE-R-70 

CVNA-146(Vol. 

DLCS- 50001 63 

DP- 261 

DP-7W 

DP  793 

DP-798 

DP-802 

DP-BOS 

DP-Slg 

DP-822 

DP- 826 

DP- 830 

DP-831 

DP -832 

DP-833 

DP- 839 

DP-8S5 

DRI-2088 

ELmAEC-Sl9 

EURAEC-SSO 

EURAEC  592 

EURAEC  604 

EURAEC-606 

ELmAEC-706 

EURAEC -744 

EURAEC -760 

Exotech  TR  -001 

FAATa»k-412-7 

FRM-219 

GA-2881 

GA-3053 

CA-3128 

CA-3396 

CA-3559 

CA-398S 

CA-413K 

CAMD  3977 

GEAP  3653 

CEAP-3726 

GEAP-3743(Pt.  I) 

CEAP-3819 

GEAP  3843 

CEAP-3«N(l(Pi 

GEAP-402t» 

GEAP- 4075 

GEAP- 4081 

CEAP-4083 

CEAP-4092 

GEAP-4126 

GEAP-4130 


I  11) 


II) 


NUMBER  INDEX 


1002, 


U 


s-26 
S-38 
s-26 
S-M 
S-22 
S-29 
S-39 
S-39 
S-33 
S-29 
S-6 
S-33 
S-3 
S-31 
S-IO 
S-33 
S-49 
S-33 
S-49 
S-33 
S  39 
S-29 
S-39 
S-33 
S-6 
S-33 
R-25    S-5 
S-8 
S-8 
S-U 
S-ll 
S-33 
S-32 
S-33 
S-33 
S-39 

S-33 
S-39 
S-44 
S-39 
S-31 
S-7 
S-44 
SB 
S-27 
S-14 
S-7 
S-23 
S-14 
S-44 
S-2 
S-43 
S-44 
S-14 
S-44 
S-22 
S-39 
S-28 
S-41 
S-27 
S-41 
S-26 
S-26 
S-36 
S-24 
II 
II 
39 
39 
39 
39 
39 


S-8 

S-39 

S-39 

S-40 

S-26 

S-31 

S-40 

S  41 

40 

40 

40 


40 
40 
40 


S-53 


Number 

GEAP  4158 
CEAlf  4161 

GEAP-4164 

CEAP-4165 

CEAP-4197 

GEAP-4200 

GEAP- 4206 

CEAP-4211 

GBAP-4214 

GEAP-4215 

GEAP-4222 

GEAP-4257 

GEMP-24A 

GEMP-25A 

GEMP-26A 

GEMP-78 

GLR-8 

GLR-9 

CLR-10 

GNEC-264 

GNEC-267 

HE-150-210 

HW- 54676 

HW  61236(Suppl.5)(Rev. 

HW-65173<rev.) 

HW -68600  28 

HW   6«eO0  29 

HW-70711(Rev) 

HW -74625 

HW -75278 

HW- 75626 

HW-76000 

HW- 76301 

HW- 76358 

HW -76363 

HW -76526 

HW  76642 

HW -76692 

HW-77303 

HW-77311 

HW -77375 

HW-77517 

HW-77533 

HW-77538 

HW -77594 

HW-77681 

HW -77689 

HW -77732 

HW-78132 

HW-78178 

HW-7gl88 

HW-78193 

HW-SA-2872 

HW-SA-2877 

HW-SA-2945 

iDO-14316(suppl     4) 

IDO-14609 

IDO-14611 

IDO-14612 

IOO-16869 

IDO-168711 

100-16878 

IDO-16879 

IDO- 16887 

IDO- 16889 

100-16891 

IDO-16893 

IDO  16894 

IDO-1689e 

IDO-16899 

IDO  24041  (suppl     1) 

lER  - 1 28   1 1 

IER-163  6 

IER-163  7 

IITRI  ARF-3207-5 

IRL-188(E) 

IS-562 

IS -576 

IS -578 

IS -657 

IS-662 

J  LI -2748  0-7 

JPL-TR-32  411 

JPL-TR -32-431,  pi.    2 

K-1577 

KAPL-M-JVM  4 

LA-2«27 

lj*-287l 

LA-2900 


P«fe  Number 

S-41  LA-2909 

S-44  LA-2912 

S-40  LA -2921 

S-28  LADC-5566 

S-41  LADC-5579 

S-40  LADC-5679 

S-40  LAMS-2896 

S-27  LAMS-2906 

S-41  LAMS-2911 

S-40  LAMS-2916 

S-40  LAMS-2917 

S-40  LAMS -2932 

S-22  LAI^-2933 

S-22  LAMS-2934 

S-22  LF-4 

S-40  LF-9 

S-21  McGill-62-8 

S-21  MITNE 

S-21  MrrS-49 

S-41  ML-962 

S-41  MLM-1158 

S-24  MMPP  226-1 

S-34  MND-2584-4 

S-41  MRG-288 

S-41  MSAR-59-133 

S-l  MSAR-62-12 

S-l  MSA R- 62  33 

S-41  MSAR-62-41 

S-42  MSAR -62-50 

S-29  MSAR -62-77 

S-28  MSAR -62 -92 

S-4  MSAR  63-33 

S-22  MTI-62TR38 

S-28  MTP-AERO-62-84 

S-29  MTP-AERO-63-23 

S-45  MTP-AERO-63-39 

S-28  MTP-PkVE-F-62-4 

S-23  MTP-PtVE-M-62   15 

S-4J  MTP-RP-62-5 

S-29  MURA-673 

S-30  NAA-SR-3740 

S-33  NAA-SR-6309 

S-45  NAA-SR-8225 

S-7  NAA-SR-8235 

S-41  NAA-SR-8401 

S-41  NAA-SR-8412 

S-41  NAA-SR-8468 

S-41  NAA-SR-MEMO-7512 

?-26  NAA-SR-MEMO-7527 

S-28  NAA-SR-MEMO-8035 

S-45  NAA-SR-MEMO-8151 

S-33  NAA-SR-MEMO-8336 

S-42  NAA-SR-MEMO-8528 

S-29  NACA  RM-H54H06 

S-41  NAC^  RM  H54J26a 

S-8  NACA  RM-HS»j27 

S-8  NACA  RM  H55A17 

S-13  NACA  RM-H.S5E26 

S-45  NACA  RM-H-55C07 

S-43  NAS-NS-3108 

S-43  NASA  CR -50169 

S-35  NASA  CR-50243 

S-43  NASA  CR- 50296 

s-43  NASA  CR- 50392 

S-4S  NASACR-50417 

S-43  NASA  CR- 50437 

S-43  NASA  CR- 50477 

S-43  NASA  CR- 50520 

S-43  NASA  CR -.50530 

S-43  NASA  CR- 50540 

S-38  NASA  CR -50560 

S-24  NASA  CR- 50575 

S-42  NASA  CR- 50582 

S-42  NASACR-SOeOO 

S-21  NASA  CR -50605 

S-17  NASACR-50606 

S-9  NASA  CR- 50649 

S-25  NASA  CR -50660 

S-22  NASA  CR-50662 

S-5  NASA  CR -50663 

S-25  NASA  CR- 50693 

S-34  NASA  CP.- 50706 

S-47  NASA  CR-50715 

S-18  NASA  CR- 50735 

S-25  NASA  CR -.50737 

S-24  NASA  CR -50753 

S-46  NASA  CR- 50755 

S-26  NASA  CR -50758 

S-6  NASA  CR -50762 


^-42 

s-ao 

S-7 

s-6 

S-6 

S-42 

S-6 
-S-26 
S-48 
S-48 
S-22 
S-35 
S-42 
S-10 

S-5 
S-45 
S-19 
S-42 

S-8 
S-17 
S-30 
S-30 
S-49 
S-26 
S-27 
S-27 
S-27 
S-27 
S-27 
S-27 
S-27 
S-27 
S-23 
S-18 

S-9 
S-19 

S-l 
S-10 
S-49 
S-35 
S  38 
S-31 
S-37 
S-48 
S-37 
S-37 
S-37 

37 

38 

21 

37 

25 

37 

12 


S-U 
S-12 
S-12 
S-12 
S-12 
S-30 
S-8 
S-24 
S-7 
S-17 
S-9 
S-50 
S-48 
S-2 
S-8 
S-22 
S-18 
S-18 
S-30 
S-24 
S-7 
S-21 
S-50 
S-22 
S-22 
S-22 
S-7 
S-19 
S-23 
S-25 
S-50  . 
S-47 
S-13 
S-27 
S  47 


Numter 


NASACII-S07M 

S-18 

NASA  C»   30780 

S-5 

h4ASAC«  M785 

S-24 

NASACR   M7W 

S-IB 

NASA  CR-SOMH 

S.-9 

NASACH-SOiU 

S-21 

NASACR-Snn 

S-1 

NASACIt-S<»26 

S-19 

NASA  CR-S08U 

S-9 

NASA  C»   50*73 

S-l 

NASA  CR   S0882 

S-25 

NASA  N62   1 1094  tuperMdKi     SI 

NASA  N6J-1233U 

S-21 

NASA  N6J   i?252 

S-18 

NASA  N<>3-i::340 

S-23 

NASA  N63-I34M 

S-* 

NASA  N«3-i36l4 

s* 

NASA  N63- 13907  repriced 

S  25 

NASA  Nft3  13912  repriCMl 

S-25 

NASA  N63-14U26 

S-24 

NASA  N63-l«iaS 

S-18 

NASA  N63- 14029 

S-24 

NASA  N63-140M) 

S-49 

NASA  N63- 16170 

S-31 

NASA  NU- 16300 

S-18 

NASA  N63- 17023 

S-48 

NASA  N«3  17024 

S-4 

NASA  N63- 17071 

S-46 

NASA  N*i- 17093 

S-46 

NASA  N63-171S6 

S-6 

NASA  N63-17186 

S-45 

NASA  N63- 17202 

S-U 

NASA^N63- 17240 

S-32 

NASA  N«3- 17379 

S-31 

NASA  N63-174U 

S-6 

NASA  N63- 17537 

S-34 

NASA  N63- 17549 

S-21 

NASA  N63 -17569 

S-l 

NASA  N63   17617 

S-32 

NASA  N63- 17619 

S-32 

NASA  N63- 17705 

S-6 

NASA  N63-18a00 

S-34 

NASA  N63-18fl(n 

S-21 

NASA  N63- 18086 

S-46 

NASA  N63-181I4 

S-6 

NASA  N63-18150 

S-35 

NASA  N63  18263 

S-39 

NASA  N63  18219 

S-7 

NASA  N63- 18293 

S-8 

NASA  N63- 18300 

S-34 

NASA  N63  18333 

S-18 

NASA  N63- 18348 

S-34 

NASA  N63- 18351 

S-33 

NASA  N63-18374 

S-2 

NASA  N63  18375 

S-9 

NASA  N63-1839S 

s-4a 

NASA  N63- 18403 

s-l 

NASA  ^M>3- 18416 

S-22 

NASA  N63-184I7 

S-49 

NASA  N63  18457 

S-17 

NASA  N63-184»9 

S-7 

NASA  N63- 18494 

S-l* 

NASA  N63- 18498 

s-s 

NASA  N63-18648 

S-19 

NASA  N63- 18732 

S-3* 

NASA  N63- 18733 

S-33 

NASA  N63- 18744 

S-S 

NASA  N63- 18774 

s-5 

NASA  N63- 18787 

s-a 

NASA  N63- 18797 

S-9 

NASA  N63-l"810 

S-43 

NASA  N63-18811 

S-43 

NASA  N63  18814 

S-17 

NASA  N63- 18817 

S-38 

NASA  N63-1S821 

S-37 

NASA  N63-1S822 

S-46 

NASA  N63-l««3B 

s-3a 

NASA  N63- 18*57 

s-so 

NASA  N63-1**S* 

S-30 

NASA  N63-18863 

s-19 

NASA  N63  188«4 

s-so 

NASA  N63- 18*66 

s-17 

NASA  N63- 18*69 

S-23 

NASA  N63-18SS4 

S-37 

NASA  N63-l**96 

S-« 

NASA  N63-l*9aa 

s-30 

NASA  N63- 189*6 

S-22 

NASA  N63- 18992 

S-32 

NASA  N63- 18997 

S-50 

NASA  N63- 19001 

S-M 

NASA  N63- 19002 

S-S3 

NASA  N63- 19016 

S-34 

NASA  N63   19029 

S-23 

NASA  N63- 19031 

S-4S 

Wumbcr 

NASA  N63-19039 
NASA  N63- 19135 
NASA  N63-19142 
NASA  N63- 19155 
NASA  N63- 19182 
NASA  N63- 19185 
NASA  N63-19I95 
NASA  N63- 19206 
NASA  N63- 19219 
NASA  N63- 19220 
NASA  N63- 19221 
NASA  N63-I9222 
NASA  N63- 19223 
NASA  N63- 19224 
NASA  N63- 19225 
NASA  N63- 19226 
NASA  N63- 19231 
NASA  N63-19263 
NASA  N63- 19265 
NASA  N63-1926« 
NASA  N63- 19282 
NASA  N63- 19295 
NASA  N63-I9296 
NASA  N63- 19299 
NASA  N63-I9334 
NASA  N63- 19343 
NASA  N63- 19361 
NASA  N63- 19367 
NASA  N63- 19382 
NASA  N63-19497 
NASA  N63-19498 
NASA  N63- 19499 
NASA  N63- 19506 
NASA  N63-19515 
NASA  N63- 19523 
NASA  N63  19595 
NASA  N63- 19597 
NASA  N63- 19600 
NASA  N63-19613 
NASA  N63-19614 
NASA  N63-19631 
NASA  N63-I9640 
NASA  N63- 19706 
NA»  N63-I9709 
NA&l  N63- 19723 
NASA  N63- 19724 
NASA  N63- 19730 
NASA  N63-19771 
NASA  N63- 19774 
NASA  N63- 19784 

NASA  N63- 19794 
NASA  N63-19811 
NASA  N63-19617 

NASA  N63- 19*25 

NASA  N63- 19*41 

NASA  N63- 19*51 

NASA  N63- 19852 

NASA  N63- 19654 

NASA  N63- 19855 

NASA  N63- 19856 

NASA  N63- 19885 

NASA  N63- 19895 

NASA  N63- 19918 

NASA  N63- 19921 

NASA  N63  19925 

NASA  N63- 19939 

NASA  N63- 19942 

NASA  N63- 19943 

NASA  N63- 19945 

NASA  N63-19948 

NASA  N63- 19949 

NASA  N63- 19951 

NASA  N63- 19952- 19953 

NASA  N63- 19957 

NASA  N63- 19959 

NASA  N63  14960 

NASA  N63- 19961 

NASA' N63- 19963 

NASA' N63- 199*6 

NASA  N63- 19990 

NASA  N63- 19992 

NASA  TM  X-425 

NASA  TM  X-468 

NASA  TM  X-SOUU) 

NASA  TM  X-50131 

NASA  TM  X-50135 

NASA  TM  X-50156 

NASA  TM  X-50185 

NASA  TM  X- 50221 

NASA  TM  X-50238 

NASA  TM  X-S026U 

NASA  TM  X- 50278 

NASA  TN  D  608.   v    2 

NASA  TND-1316 


Pge  Number 

S-32  NASA  TN-D1339 

S-»  NASA  TN-D-1663 

S-4*  NASA  TN-0-ieai 

S-22  NASA  TN-D-1765 

S-4*  NASA  TN-D-I76e 

S-43  NASA  X -640  63-71 

S-S5  NBL-19S 

S-47  ML- 19* 

S-36  MM-MEMO-2126-2 

S-37  hESCORe(SN/l01 

S-4*  NLCO-B8S 

S-34  ^MI-49S0 

S-34  Mt4l-4992 

S-2  NOLTR -62-197 

S-30  NRL-5904 

S-30  NUMEC  P-103 

S-22  NYO-9674 

S-10  NYO-9677 

S-27  NYO  9773 

S-6  NYO-9*01 

S-27  NYO-9*73 

S-4*  NYO- 10080 

S-J»  NYO- 10077 

S-39  NYO- 10079 

S-31  NYO- 10178 

S-3*  NYO- 1 0250 

S-41  NYO-10327 

S-9         '     NYO- 10472 

S-40  NYO-10535 

S-29  NYO-10S63 

S-22  ORA-5391    IF 

S-5  ORA -04997   1-P 

S-29  ORlNS-42 

S-2*  ORNL-3440 

S-3  4.  ORNL-TM-449 

S-22  ORNL  TM-527 

S-22  ORO-589 

S-13  ORO-60S 

S-25  ORO-606 

S-23  OSURF-475-6 

S-26  OSURF-475-10 

S-20  OSURF-475-17 

S-4  OSWPR-83 

S-10  OTS  S8-488<suppl.   1) 

S-38  OTSSB-516 

S-45  m  161  894-2  sigjpl 

S-48  re  161  894-3 

S-29  n  163  677 

S-2S  re  163  678 

S-18  re  163  679 

S-4S  re  163  660 

S-5  re  163  661 

S-32  re  163  662 

S-33  m  163  663 

S-49  m  163  664 

S-24  re  163  665 

S-19  re  163  666  Me  AD- 284  176 

S-21  re  163  6*7 

S-47  re  163  6** 

S-24  re  163  6*9 

S-26  re  163  690 

S-23  re  163  691 

S-2*  re  163  692 

S-32  rei63  693 

S-34  re  163  694 

S-21  re  163  695 

S-13  re  163  696 

S-19  re  163  697 

S-24  re  163  696 

S-l  re  163  703 

S-25  re  163  704 

S-19  re  163  752 

S-25  re  163  753 

S-18  rei63  754 

S-9  n  163  755 

S-9  re  163  756 

S-l  re  163  757 

S-18  re  163  776 

S-44  re  163  777 

S5  re  163  778 

S-10  re  163  779 

S-25  n  163  780 

S-25  re  181  510 

S-l  re  181  537 

S-23  re  181  553 

S-19  re  181  554 

S-49  PtBAL-64S 

S  19  PNE-104F 

S-10  PNE-202F 

S-24  PNE-217F 

S-9  PNE-230F' 

S-18  PNE  300 

S-18  PRDC-TR   62 

S  8  FUC-1963-9S 

S-54 


^1«               Number  p»^ 

S-21               PUC-1963-96  S-31 

S-24               R63SD40  S-25 

S-21               RAC-406  3  SIS 

S-18               RADC  TN-61-94  S-47 

S-24               RATSEC  TR-W61-2  S-20 

S-23              RFP-307  s-2* 

S-7              RIAL-63-1836  S-29 

S-42               RIASTR-63-12  S-23 

S-44               RLES  EP  4422   184-61S  S-24 

S-21               RME  4541  S-9 

S-30              RME-4542  S-9 

S-28               RME   4543  S-9 

S-27               RME  4549  s-9 

S-19               RME-4567(rcv.)  S-9 

S-SO              RRL  101  S-46 

S-43              SAN-1003  S-42 

S-l               SAN10O4  S-42 

S-9              SAOSR-83  Miperseded  S-l 

S-30              SAOSR-UO  S-l 

S-22              SAOSR-119  S-l* 

S-6             SAO  SR- 123  S-9 

S-S             SAO  SR- 124  S-9 

S-35              SC-4781(RR)  S-U 

S-3S              SC-4911(RR)  S-IO 

S-8               SCR-312  S-IO 

S-49              SCR -617  S-IO 

S-8               SCR -641  S-23 

S-49             SCR -645  S-90 

S-7              SCR -679  S-IO 

S-2              SEL-62-021  S-49 

S-47              SELTR-1654-2  S-4» 

S-30             SF-92A  S-U 

S-5             SID-62-656-2  %.» 

S-31              Srr(DL)-LR-468  »-M 

S-13             SL-1974-3  S-4S 

S-7         sLAc-io  s-a5 

S-35             SLAC-16  S-3S 

S-l               SRI-869.   FR  S-18 
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U.S.  DEPARTMENT  OF  COMMERCE  FIELD  OFFICES 


SERVE  THE  BUSINESS  COMM 


Ji^^^r'^T^^  °^  Conimt  1  cf  maintains  Field  Offices  to  enable  the  business  community  to 

cilitics  desijrncd  to  promote  commerce.     Working  closely  with 


avail  itself  locally  of  Government  I. 


various  units  in 


,  j^  .-.  -  I ^      - ...w.  >TWIIV1II|^      ».HJ3Ciy     Willi 

r^(r  .    u       "'"P*^'"""  ^"^'  ^^<"n  necevsar>,  with  other  GoNernmem  agencies,  the  Field 

Offices  provide  busmess  semces  tr  manufa<  turers.  wholesaleni,  retailers,  trade  publications    trade 
assoiiations.  advertismg  agenc.es.  re, -arch  groups,  financial  institutions,  and  exporters  and  importere 
Expenenced  personnel  will  , ;  adly  assist  in  the  solution  of  ^pecifio  problems,  explain  the  scope 
and  "leaning  of  regulations  admininered  by  the  Department,  and  proNide  practical  assistance  in  the 


i)road  field  of  domestic  and  foreign 


intendent  of  Documents,  and  mamt.  in  an  extensive  business  reference  library  containing  periodicals 


directories,  publications  and  report? 


Among  the  many  ser\iccs  wli  ch  businessmen  have  found  of  value  are: 


GENERAL 

•  Management  and  business  aids 

•  Establishing  a  new  business 
BASIC  ECONOMIC  DATA 

•  Census  data  with  national  and  ofKn  State  and 
regional  breakdowns,  on  manufa^tur  i  ig  wholesal- 
ing, retailing,  service  industries,  emj  Dyment  and 
unemployment,  population,  housing,  agriculture 

•  Basic  records  of  national  income  ind  product, 
regional  trends,  balance  of  payment!,  foreign  aid 
MARKETING  AND  DISTRIBUTION 

•  Drvelopinent  and  maintenance  of  jnarkets 
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fxilts  or   4|R  FKO"   l^OJ   Tf    i»iunr   <. 

AO-41*    0«0  Ut««     '' 

AID   roHCC   (.06IST1CI   CO<M*<|0 
MATHCM4TIC4L    PMCOICTIM 

»   sr4Tii'ic.L  Dt'Oi-TiuN  ur 

Ut<*fU    l>4TTr<N>   E«0LVt4j    it^ttu&t    ri<ic« 
AO-«l>   UT  Jl«>     I* 

«I*    N4SS    4S4LV1IS 
4TH0$^HC*IC    NOTION 

<PtCT«»^    tNtWj'    CM4«atb     Is    b4«0- 
l*'J*'l(.     440    "4«,/CLl^tC    <jT|JN», 

AO-*!*    All  DTK.       7 

AIM  T«Arrie  cowTwot  »▼««•»• 

AIHPOOT  KA04K  kTSTCxf 

•<4U4'»  SC'N  uO'»Vt»Tt'<  TV  "AXR?" 

H4.«Dorr  C3jt(>Mi.>«T  roA  •^nvlniNo  »!•< 
Tiurric  co-.T«t>uLr>«s  aIT-i  »  "t4N<   jr 

Vla04LL''    Cjr«Ol  «4Tl».l    4IX    T»4rrtc 
CO-.TAOL    »«J«Lt<S. 

A0-41>    7»7  01*.       ft 

AIA    TAArriC    COMTWOC    IV|Tt-«t 
HONfT 

"OOJCAX    CTSILi^k    fOn    ■H)MTjt«lsf, 
«I4<I&4T1  JS41    '411)     tUl'lP^LM      4T     4IAH)oT 

»lHjht  ^ex«lCl  m4Tioms. 

AO-AIS    91*  ^t».       A 

AIACHArT     IWUSTNT 
NAMMOO<$ 

•  Uiit     41*014*1     ItlUJ^TkT    HANOn!})* 
'  CU^IKS     >i«Ci4>  |Z4T10^    ANU    ^LAN'tlNt. 

('NuUUC  T  I  ON    riMalNCtAIN'i    40OIN1  STA4TnS, 
L4uC«    P^4CTTCej.     l-HrOttCTIO'*    SI4N"4«''S. 

AO-41*  it*  uiy«  >* 

AIM^ANC    »ANCLS 
rtUTTM 

»'ANCk    rLHTTLM    »U>ver    AND    UCSf.N 
CHlTCAt4. 

A0-41A  ooa  UtV.     I 
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II*Pa«T    HAOAK    SVkTCMS 

TCkCVISIOM   PIS^CAV    STSTCMS 

W4U4«     SC'N    i.JNVl•>Tt^     TV     XAMnri, 

•<4...-0»F   fJjlMXi.'.T    r-s    •••oviniiMl    »M 
TK«rr|c   CJ.'KOtL'"!   Ht-i  »   xt4s«   or 

VlilALL*    Cj"*tllN4TI' C    4I««    T»4rFtr 
C'J.TAOl    •"<«•■  uE-.i. 

AO>«l)   TST  'Jl<.      •' 

tlH^UKTS 

AIM  TMArric 

iDLLtlL.*   •tiT'ttx    4NJ   Ti.4rric    rL)». 
AO-«l»    Hi  UI».    •'•^ 

PAl/CMCtTt 

T«t.O'«ETirAL    Al<AL«SI»    Of     Tit 
MEHAVI  J«    3»    m.rj    AIMFItLP    •4VE»E  «T^ 
»0«    THt    C4ir     o»     INTfAOi*    Lt^AUS. 

A0-A16   S2l  Jty.    ^^ 

MUClCIC    ACIPt 

^       1K4«V.4TI0«l    or  FCWEIj""    •<C»k4»rH    ''N 

SiXlEK     tecs    *>«J  LVOLJMON    !•«    4LiAr. 

•0««15   **«  Jl«.    I» 

a.Kit««s 

TMtOUT 

UtiOvJ  I40l"    Ofl^ATPHt    jS    4    a4*l4r'< 

AO-AIS    •«}  JI<.     1^ 

kLKAbI    P«TAC    rOM^OUW* 
HALIKS 

lNr-<»'<tj   AoijucllOM   *nl;  trrECTi  -^r 

Suwr4TE     ION'    04    40l)ITI<i    C0LJN4TT}4    IN 
41.K*kl>     -<4lT0C    ChTST4l». 

AO-AIA    !•«  Jiv.    7« 

ILKALtNC    CCULS 
■  ATTtMr   K»A«ATO<(t 

•iLl'E'*    ■^II.HaTJON    4NJ     '•■4Ni«'0"T 

'n.L«4NIS'«    ^TUUILS    !*•    Sli.vti-J«nr- 
/I  «C    B4TTEsItS. 

•0-«|S   tVT  Otv.      u 

kLUMIMUn   ACLOVS 

cnctr 

fr^tCT    jr    TnASkltNT    .Htt'    ON    T  i£ 
C0».L4'»SE    Tii«t    jT    CTLlNjt'i    4  <0    CNt* 
oN.j£A    L«TE.<>4t    r^lS'tl^tl     ALllHINii" 

allOt   (i9o>-Mt4ii  crLL4>'M   Tine, 

OE^LECTl'>N   roN,Ls>    »«EJ-»». 

AO-«l»    !••  JIV.    »S 

M.UM1N0M    CONPPUNUS 
OXIOCS 

t'C    tLtCT»Otu"INtSCE«,C     IN    •tA'ir,4i. 
t^-4CTly4rro   *LU"I*U"«    .IHIJC    rii,"Si 
lH.CTN.KJ'^l'ESktNT    **ir\    SC  IHT  Ji.L4TI  }'J 
SHtCTK4l     C'«»ST«LLO(.»4P-lT    cr    4LLr>tS4T[Si 

it-*lZ0  4>  Kirn   >u«rArES> 

AO-«tS    T»0  >>lv«       * 

lA 
iLfcCTMOCrTIC   CCl.k.> 

LIUJIJ     4>-nO.I4     4S     4X     tLtrlKOLTTE 
kOkVENT     (ITM    V.MIUU<    C4TH|.jr     AN'^ 
4MJDE      «4TEH!4C»t     rEASIilLITV    STUOIE^. 
A0-«1»    M«  JIV,        7 

)l*HOMtA 
*HOTXHe«l|»T«T 

►•►"or'KTilS    >/»     S-15    41><0<|4    IN    THE 
PHlJENCE    or    NIIXIC    C»IJ£I     P^OOUCTIjN 

or  N-j»  lOtrcouAN  nithojEk. 

AO-AIS    •••«  JIV.       « 

kl«AL06«T0.0I&ITAL.    CONVtMTCAt 
SCHICONOoCTCA   OCViCtS 

SOLI  I    ST^TL    ANALPb-r j-CIGITAL 
CONVEHTEA. 

AO-AIS    UT  JI«>     '«0 

kNMUWAA    NOZZlES 

MouMo  crrtET  hachimcs 

•  INJ    Tu.'lL    TEST    D4r4    en    C1«C')L4» 
4N.>1UL4H    JET«    r.jH    CNPUNJ    C»rECT    •4C1INC 
"OulLS     \<ft    'N41.TZEU. 

AO-AIA    0«a  lilO'       9 

MTfNNA    CONTISUMATtOMt 

WAUIO    CONMUXICATION    STITCMS 

fTujr   or    n4HutN4»|Ll  IT   or    »4<lJj<; 

4NTENN4     }E^tuN>     IN    THE     lOC-lOOO    »C 
P4,<D> 

A0>«1S   ITO  JI»>      • 

kMTCNNA    AAOtATIOM    MTTCHNS 
ANTtNMA    LO«F> 

T«t    rjNj»Nt.14L    '4Crj«S    TH4T    C44 
4rFtCT    T«E    "tSlUN    or     4    u^^k-NOlSE 
4STCNN4. 

AO-AIS   DO  9Iv-      ■ 

iMTtNNAt 

NOiU  iWAOiet 

TMt    r.JNj»Nt.I4t    »4C»J«S    T1AT    r4  4 
ArnCT     THE     "tSlliN    or     4    1.04-NOIS'' 
4NltNN4. 

AO-AIS    tlO  UIV.       • 

iUHCo  routes  rts^AACH 


NI-1 


SCUMTirtc  rCtLARCM 

«lEiE»'»C'  PHjuNA-f*  0C4LMG  AlTH 

i.Hji«tu  errtfi  -•MtN0"'iN4  4te 

►'Xi.MnTE'}. 

AO-AIS  T27  tJW.   <> 

AAMIN*  oeviCLS 

OC»l»N 

SOLll-Sl»Tt    4K"    «4ri    3tKi:t< 
"••-SE    III. 

AO-AIS  VTj  JIV.   i; 

ATWOiPHtUt 

•OUMOAAY  LArcn 

'IK-EAHI-     l,1i.>»r»CE    CH4K4Cft»IS- 
T|L«     4<1    Th»     4|M0SP»EA1C    80tr«04Ar 
L4T{«. 

AO-«t*    t«9  ^l"'        7 

ATHOk^MClie 
DChSITT 

PENilTT     IN    •itOhO'TAIIC    4TH0S- 
►■Hi-'tS. 

A0-«1»    0*9  UIV.       2 

AT«0»»HC«   CNTUT 

iMoC<    «4VLS    SU^-t*    M>'OStr>    ON 
HrHtXVEL'JCl'Y    fLO»    IN    4    SOLIJ 
*"< J>"ELL4NT-rm  VtN    Tl  NNEw    liSE3    TO 
SMOtATE    BL'ST    trftCTS    jN    4    «tE«|THT 
VCHlCLE. 

AO-«t*   2I«  01 «.    I? 

ATP«OSPHtAIC    P«tCIP|TATIO* 

"ETEOMOcoairAL  kaoa* 

THtJKETirAL     INKLf TI j4T|UN    or     THt 
4>«HLlC4i<lLI'T    ^r    4    fuEL-rt'COOENCv 
«4i/»A    i»STL"    Tj    THt    STOJT    OT    CO'l- 
vEtTIVE    Ll-i'lU    C^lCIPIfATION. 

AO-AIS    T9t  3IV>       7 

ATOMIC    SKCTHOtCO^T 
Pt.A»MA    HCOIUM 

AFTtHILJ"    F-^OX    4T0'<1C    COCLlSItN. 
AO-AlS    ai*  OIv.    79 

AUDIO  AM^inrits 

TIUtitlSTOW    AMPLirUAS 

A  r  >'jA>CHAN«CL  4101 J  4«.«n.irir«  r*** 

THt    r44l     ri'4L    KEPO»T. 

AO-AIS  M«  ol«.   r 

A«lAC>ruOfl  To*»|t«Ct 

rLolO  rcoa 

THtJ^r    J»     Tr1K0Oi-rLJ«     I<    441 4U 
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&tO«>ET.<». 

A0-«1>   *•«  0IV«.  29 

AXIAkLT    ST>«WeT«IC    'LO* 
TUMIULENCC 

"IlIN',    Jf     L4HIN4B     44J    TOWjOLENT 

4»l»Ll.»    STH^ETUC    CPXP-<lSSI"lE    rL)»^. 

A0-AI6    031  ?IV.       « 

MALL    UAMIiMS 
ANALYSIS 

STUJ»    or    TMt    V|I>>4TIJN    CH4HACT£>ltS- 

til5  or  ac4>'iN.i»  -  'epj^t   «o.  t. 

AO-Al*    |*«  0I«.    7i>. 

•ALL    KAAINOS 

LOAOINO    INCCMANieSI 

fTujT    or    TML    VlH*4TlJ-4    CH4M4CT£4tS- 
TICS    or     )E4>|N.S    -    5PECI4L    AcKOPT     IN 
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A0-A16    1T|  Jtv.    7A 

•AAOMETNIC   pi«rssu<ic 

ATHOS^HMt 

SPtCTi^A..    LNuKOT    CHAuES    In    B4A0- 
TKgPIC    4<0    "4NjClInIC     tjTIj.iS, 

AO-Ala    421  0I».       7    ^^'~ 

•CAWINSS 
VUMATION 

STuuY    or    Tml    Vld'ATIJN    C><AKACTC<- 

ISTlCs   jr   a»AHiN:>S  -  aEpomt  «i3. 

*0-«16    IM  01 V.    7A 

STuJY    or    THt    VIHPATIJN    CMAMACTE^- 

isfics  Tr   jr4Ni«bS  -  Atrf,i3     iSTics  or 
*0-«l6    199  01 V.    7ft 

>TuOr    or    THt    Vl«»4TlJN    CH4M4eTe'<« 
ISTICS    or    ir4H|N!.&    .    ACfOAT    AIM. 
AO>«l*    1*0  OIV.    2« 

»Tu'Jr    Of     THt    VlUAATIJN    CHAA4C- 
TtKISTICS    or    bt.4<)IN5S    -    HEPOAT    NO.     JT. 
*0-«l*    1*2  JIV.    7A 

STOOY    or     TMt    Vltf"4T|JN    CH4MACTE^IS- 
TILS    or     iE4»lN^&    -    •EPO^T    Nfl.    7. 
AO-AU    !••  UIVi    7ft 

STUJY    or     TMt    VIB"4T|JN    CH4A4CTE<IS- 
TlCf    or    dE4>INoS-SP'CI4t    htPjKT    ON    t 


-cu> 


•I. 


ITgOT   or   Ci.«STIC    »I"««TIO««S   0»    TMC 
(HlTt«    *»eC    f*    »    1101.1 1««i   tl.t»^«lT 

JTOOr    0*    TH».    VIMATIJ^    CM*«*CTt<- 

i»iicj  or  9r4m««(is-«Pici»L  •t"^«T  x 

»»»*t*TIC»U    «TUU»   0»    TM<    v!d«4Tin"    >«■ 
«    ■CAMI'M    «|TM   Fi.t»l«»l.».»    «l«IO    •»€»». 
M>^l*    ITI  OK-    »* 

•CAKIM    n»T    $r|NOt.E»    *■«    C*L!9-»»TEJ 
.     IX    tH    CFrUMT    To    tST^BLli"*    TMt    ISTLJ^NCt 

or  THC  s»i  <r>ci  on  •t*m'<s  ^ishatioi 

■CAOIXKjf. 

•O-al*   ITS  UK'    '* 

»Tuor    0*    T>*    Vl»»»TlO«l   CM»l»*rTt^- 

i»Tic»  ir  «r4ii|N&s.     *»iciAL  •t"o«T  on 

»IWH.»TIC»1.    «T»WT    or    Tic    •«OI»f     «<I»L 
*Nu    *««>i'«.«>«    VlMAAIlCl    jr    •    REkMIHO 
■  ITm    ri.t«kH*LLT    «I6ID    -OCCS. 

SToOr    or    THt    wI»«»TIa>l    CM««ACT£-lt»- 

Tics  or  •CA*|i».s  -  •tracts  no.  «  »iri 
to. 

THt  u*t  or  »»«ot«o«crE«$«  *•*>  » 

COHTAMIVM   rlT-i   0T««f«    Trn*   OT   »ie<- 
ur»    IN    !iC*HINtt    «I*«*TI04    STtl3U<> 
•0-41*    ITJ  0I«.    »* 

»Tuor   or   THt   »I»«»Tlj««  CM*«»CTt*!S- 
TICS   or   UA'kNuS    -   'Cro-^T    NO.    IS. 

»TV«*    or    THt    vI»»«TI^   CH»IUkCTt-»IS- 

Tics  or  K**iw«*»  -  srcciM.  »tro«T  x 

rL«.»U«»l.    VI»H»MO<»S    or    •   BALL   •«»*INC 

oure*  -tiNO  out  to  m*ll  uoaos. 

»TgO*    or    TMt    V|I»**TI,>N    CMMACTC4- 

IJTICJ  jr  »r»«i>»«s-»t«)HT  as. 

*0-«l»    !■»•  0«V«    »* 

STUOT    or    THt    VllHATIO*    CM»«4CTt<- 

i»Tic»  or  dr*«iN»<  Mro^T  NO.   i6. 

L0»    »-«rL!TUoC    C*LI»<«*T|0«    or    THC 
EttCTHICiL    "TSTCN    4N0    Or    THT    riCKU* 

or  iNucvoHtTtMk. 

$Tgor   or    THt   »IM*TIJ»  CH4«*CTes- 
i»Tic»  ar  sfAMiNftS  -  srtciM.  «t»««T 

ON    >«»«HONIC     4N»tT»I«     or     TmC    *tL»TIirt 

4«1S   MOTION    INUUCU   f    «4a|4M.C 
CLASTIC    COHTVUNCt    I«l    *4LL    "t4«INa$. 
40-41*    IM  »«»•    »* 

»Tv>OT    0»     TMt    *I»»»T|JN    CH4«4CTC<tS- 
TUJ   or   aC«»|N.iS   -   rC^OHT   NO.    I>. 
40^14    IM  Uf*.     ?* 

•TUOT    or    THt    »I»«4TIJN    CH4«4CTt4- 

i»Tic*  or  sC4MiNas  -  »tfo«T  no.  •• 

,eH4.,oJH'-'»  «»•  "'"•  '* 

rf«irTioi» 

THt    >t<Kt.    Of    4r»i:T    IN   nlOHtN    0<t3r« 
•tH4VI01    iNTtHrttSO^AL    Ot»C':rTI0Nt 
I»lTtk.LtCTU4L     4CTIVITT.    trrtCTIV 
ri>«CTI0  4IN<.. 

4(h-«lt    T|»  010.    I* 

■lactoMArHie* 

CULCTMONIC   CaulMCNt 

»T4r  It    NrpOnT    ON    MJjCCTS    llt4Ll>M 
•IfH    40V4NCrD    tLlCT*ON    jCvlCt 

Tt(;H«wto«T. 

•O^IS  ««T  Ot».      • 

•ItktOMArHitt 

NATMKMATieS 

r«oa<«css  MtriMTs  ar  Mve«4i. 

4urnO«S    OOlNfe   HeM4aCH    JNOt*    4N 
4IM  ro<»Cl   ^■4Nr. 

40^14    OOS  !»«•     14 

•{■kiewA^Nu* 

*0(.I0  ROC«Ct  MMMkLMTS 

e«ITIC4l.    Bt^ll*    or    ■♦tCtNT    HtK4'»CM 

ON  TMt   ^^c^^»ml^  4T    iftNlTioN  or  sxio 
■  Ot.«CT   r<<OrrLt»'«T»l    CO^rOSITt   4N0 
Nir«4TC    eSTf*    •>l«orttL4.4TS. 

•  IONIC* 

4l«ALTttS' 

4    STJOT    or    ^NtMLUeO    N4CMINC 
Ll4IININ'i. 

40-«t4    Ml  OIV*    ^0 

•tONtes 

C0IWMIIC4TI0W   TMCWV 

T«4'«iC*TI0N    or    »Ui»|4N    OOOK    ON 
SII.N4C    r«4N<nlkSI0N    »▼    tlViNi    ON'.AN- 

ISMS  •iTMoyT  THt  use  or  n«a4NS  or 

SOUNO.     VIStnN.     0«    Ot.r4CTION. 

•lorMTttcs 

CCIICM4t.   CO*T«JI 

■  t»£»'«C-<    ON    STaWCT«lM    4N0   ruNC- 
TliM   or   NtXVC   nCTS. 

40^14    Ml  0I«.    14 

■lunt  moics 

4ClieeT«l4NIC   CM4a4CTt«ltTIC» 

NONtJUlLt»«IOM    OLUNT    SOO"    rtO* 
USIN*    THt    HTTHtW   or    INTIM4C    *CL*TtONS 
40^t»    •>4  Ot».       « 


■LUNT   too  let 

•MM  eo»«$  ^    .^, 

••tStJl't    OI»T«I»OTH>1    IN    TK    «T4«- 
N4TION    ^eaiONS    or    tLUNT    BOOKS. 

«a-4u  0*4  9I**    * 

•OlklM 

LIMIO   N(T4LS  ,   _,^ 

••Oft'tiS   BtKO^Tl       LIJOU    '*T»L 
OOILINO    XC»T    T'<4Nirt«. 

40-414   ITS  "'*•    '^ 


T«AtNI«M   4N«UNITI0N 

Wltr^OOyr T I jN  tistin*  or   THt   •. 
OtkCN   tiJO-s/4   »»<«*CTICe    *0«HI. 

40<-«14   «»T  01*.    11 


UI«.    ?* 


siv. 


C«l 

CLASTIC  ITT 

•    »TJO»    rw     IMt    tL»STIC    r4l>»^4T|C* 
or    C4N4)NS    'NO    644r»<|Tt    »T    ^00"    ttO 
»T    M|6H    TCN»tM«TUHC<(>     »<0    or    TH»    Ht»T 

COMOOCTI«IT»  4.0  •♦•T  3ir»a<l»ITT  jr 
an4*>HiTCS  »T  MjbH  Tt>«rt-«4Tv;«t». 

40-414   tT4  JIV*    I* 

C4KaONATtS 
ruCL   CCLkS 

MvtLOrHlNT    or    N0tTtl-C44S0N4Tt 
m«.L    CELLSI     ELtCT<«0t»Tt-tLErT40'^€     IN-     1 
TEMr4Ct    •C»I»T*NCtSi    ELtCT^noE    ro4-*tNi 
TtCHNH'JCSI    r«J&4tS?     TJ.AfcO    4    •'>«-»»TT 
B4TTEMr. 

AO-414   *»i  OH.      f 

C4«IT4Tt0N 

THtO«T 

THtiWT    jr    FJNN4TI0N    or    SU««VE<     IN 
■4Tt«    »•«    t'»E^T»    0».    SOJNO    ••«or4r.4T|0N, 
40-4IS    T*4  31V.    }) 

CCNTMtru«4L   COMTIICSSO^S 
ltCr«IWI«4T|(>N    ITSTt«S 

OtVELO»Mri»I    0*    »    Xl'iMTUWt    NON- 
NCCir«x»Tivs  ^ErHI&E44T04  ro«    »N   14 
OEFECTO*    *T    TT   OEMEES   •ITHIn   T   k 
•  ITH   4   tIFt    t»»*tCT4NC»   C0«r4TUL» 
•ITh  orc«*TloN  In  S'ace. 

40-41S   •*•  '"«•    I' 

CCNTMiruMS 

INtMTUL    6Ol04*CI    C^irNCNT    TeSTIN'. 
ON  THt    ■<IT  r^CcISIO"   CE«T«irj6t   rlTM 
C0Hr4«|riVE   40c<ET-r"orCLLLO    SCEO 
Tt>TJ. 

40-414    S*)  OIV.     t« 

CCR4MIC   riKKS 
rnoouCTiON 

SUE-     Ot^ENoENCt    or    »T»fcNiTM, 
•ETTlN<i-Ot»rTTl>«i    0'     »c»»»    riit^S    i» 
"Er»LS-     >«T«LLl21N6    TEC-«N|0(>tSf     PON»H.C 
044*IN.i    SToPIE*.    l»0*OLt    »Er«*ATtON 
STuOICS>     4NP    S^CIMtN    r4S4|C4TI0N. 
40-414    l>4  0I«.     |4 

CC«4MIC    N4rC«l4LS 

NCCH4NIC4L   morCMTiCS 

4  sTioT  ff   THE  »>«TsiC4i.  e4sis  jr 

T>*.    NtCH«Nir«L    HUOrtSTUS    Of    C«4N|CS. 
40-414    0>«  0I*«     I* 

cci«4Mie  N4rc*i4LS 

MOCtSSIWS 

TM4'«St.*TtON    F4UH    4US»I4"I    BOO*  I 
Tt(.MNO(.Vi»    Of    CERAMICS    4N0 

■crRAcro^iE*. 

40-4IS    •T4  ^IV.     !• 

OEvELOrHfUiT  a*  r»oci>»I«0 

r4».ILlTIES    '0«    The    »1S><4L    C0HP»    hL-419 
T>*.4N|»T34    <IN>04    »e«    440I0*ONOC    US' • 
MI064ESS    4LruMf. 

40-414    Itl  Ul«>       • 

eMCn|C4L    INOUSTUT 
1NST4UMCNT4TI0N 

coH.».jTEx  r4j«i4M  roH  ocsitoN  or  rt«co 

TUUUL44    4C4CT0HS    4|TH    T40-rw4St    rLJ". 
40-414    J**  S'**     ^ 

CMcnie4L  4C4ctiONS 

rt.4SN4   JCTS 

INvE«Tli«TION    or    HI^    Tt"rt44T>jn 
CHla|C4L    "«E»CT10NS    USI  <i    THT    r\.4<N4 
JET    *»    THE    "EAT    SOURCE. 

40-41S    «2«  Ol**    >4 

CHLOMIOCS 

COLOM   CCNTC4S 

IN»4»4CJ    4«»OHrlI0N    ANO    t»rtCTS 

ON  AOoiTivE   C0tO4ATl0N  or   SotrATf 

|0-<S  It    ALhAlI  HAlIOE  C4TSTALS. 

40-4IS  •**  UI».  IS 

CtVtk  AVIATION 

•C4THt4  ro*rC4ST]Na 

THt  >'4iNCir*L  rE»Ty<«ES  or  tmb 

COMMON  AVIATIO.  •EATHt^  STSTtM  tCA»»). 
MAJ04  t*Jl»»"tNI  ITE"».  ANP  "tVtLOr- 
Mt.«TAI.  STEr«  Tj  rMOVlOt  Ort'ATIONAL 
•EATHf*  Sor»OI«T  TM«OU«-t  I4T5  A»r 
SIHMA4I2C0. 

40-41S    OlS  1"»'     *' 


CLtCTNICAL   rno^RTICS 

Nta    NtTHCOS   or   4S4LTSIS   Or   tLECT»0- 
PMTSIOLOalC'L    •<ES»'ONS£». 

40-414    J4J  "'••     '* 

MMM  eONPOUNOS 

rLwoaiocs 

OliCISSION    Jf    C0NT44CT    UN3t4T4»CN 
TO    JTUOr    THf    HaDIuS    ErrtCT     AND 

trrECT*  or  tNPvmiTirs  i<  ^r^  ncut^jn 

tOvi«lTE-<»l  N''  EAfEXI'ENTAL  0«TA. 

AO-415  B«»  O'**  »" 

BO«ON  COMTounTS 
NIT«tOCS 

"USSIAN  PATlNTI  PNOOOCTION  or 
hUMON  NIT*!^!. 

40-41S  4*2  t""*   * 

•OSONS 

riu.0  THto«»  „ 

BOMS  Eir4.N>T4TlS    IN  MNr<l4Lm} 

rituo  T<tOM». 

40-414    424 

■0UN04aT  L4YCr 

CURVCO  woriLts 

B0U^>A4»    LA»E«    ON    A    SLISMTLT 
•A4T-SU'«r*C'0    CALL. 
A0-4IS    44) 
•0WW>4«T    LATt* 
MKAT    T«4NSrC« 

UNt4AL    »40»^»TIES    jr    HCAT    T4»N». 
rtx    TH4>J<IH   A    ^eGIO*!    or    ClOSCO- 
STMEAMLI'IEI     NA*It<l-ST04E»    EOUATTONi. 
A0-41S    •44  OIV.    1^ 

■0WN044T    LATC* 

STABNATION  rOiNT 

THt    ST4*l»ATI0N-r0INT    LAN«nUl« 
rwwtt     M    A    «HOC«    TUBE  I        TMt04T    ANO 
MCA$OME'«NT«. 

40-414   >44  0I«*    2S 

^•0UNB4JIT   V4LUC   rMCUNt 

oirrcMNCC  ewmtions 

A  riNITE  OlrrE4tNCe  »»rHO«|MAT|ON 

TO  THt  SOLUTION  or  *  S0UN0A4T  VALUC 

rM«>«LCM. 

40-4t»   ••>  OIV.    IS 

MWNB4MT    V4LUC   MO*U"t 

cmoMs 

L^  MONOTONE    TTt»t    Ar»«OA|NATIONS    rO* 

tLLirTlC    rMPBLcMS. 

40-41S   9**  OIV.    IS 

•114  IN 

VI««4TI0N 

T44NSLATI0N    or    ronei*N    MStA4CH 
ON    THt    CONSlNtU    trrtCT     jr    VlBMATin 
ANU    Not  St    0"    THt    HUMAN    0*6ANISM. 
40-41S  BTa  0I«>    1* 

•M04CHCS 

MirLiN* 

4N    A>JTOMATU    6MI»<0t«    'OH    rNOOOCINC 
HtUlCAL-<i«OI'NO    r04M-«tLlEVtO    MI'LlNQ 
B40ACHCS. 

40-414    1*0  0l««    M 

•DOHUt 

SILICON   4LL0TS 

rOMNATIU"    or    STACAIN^    FAULTS    IN 
rOLTCHTSTALl INt    SILICON    BRONXE    ONOt* 
TChSILC    OtF(N«H4TION. 

40-414    244  OIV.     IT 

WJSVLCS 

PMTSICAL   mOPCllTUS 

THt04r  Of   rj«M4TI0N   or   BUi«LCS    IN 
•  ATE4    ANO   irrtCTS   ON    SUUNO   r«0^A4ATtON.  j|y|,,   OCrCNU   STST«"S 
40-«lt   T«*  UIV.    2S  INSTMUCTON   MANUALS 

C4L|a«4TI0N  CIVIL    OtrEN»t    M4N04l    '0"    «40IOL><1- 

MIAMMINS   Devices   IILCCT«ICAL  •   CLCCTNOi      |cal    0tC9NT«N|  .aT  10>'    or    Mu^tlC  IFALITIES. 


L0»  ANTLlTUOt  CALI»"»ATI0N  Or  THt 
ELLCTMICAL  SYSTEM  ANO  Or  THE  riCKU* 
or    ANUf40MtTtl|». 

40-414    !•*  Ot«.    r4 

CALIOMATION 
STANOAWS 

MINuTtS    or    <4Ll*«ATI^    4CIMI4tNCNT 

suHMART  Fo<t-s  IC4SI  M-ioANce  tcssiON. 

40-41S    *M  OIV.       T 

CAMMwrONATCS 

rYMOLTSIS 

rOLTNCHS   rOH    rY40TtCHNIC    rucLS 
OSa.0    IN   The»M4l   OISSlMlNATION  or 
AS4NTS.       OIMHOTTLENE     AnO    OIETHTLCNt 
•LTCOL    4tACTI0H   rNOCUCTS    •  I TH   SLUCSSC. 
AO-414   OS)  OIV.      3 


«•> 


40-414    4«)  V>IV.    10 

CIVIL   OCrCNH   STSTt"S 
SMtLTCMS 

CONOITIUNS    ON014    •HICH    EACH 
COMMON! TT    r»LLJUT    ShELTE*    04    SM»LTt4 

eOMTLlA    COuLO    »E    made    NtOICALLT 

stwr-surriciENi   in  a  rjsT.NUCLCA* 

ATTACA    ENtHCENcT    rt'IOJ    or    T«0    NTCKS. 
40-41S    414  Ull**     I* 

CLOUBS 

4CMI4L   rMOTOaMAMT 

TIME    CHA^U*    IN    ClOOOS    OBStHVEO 

ovtA  THt  aoir  jr  Ht>ico  and  camimican 

SEA    OUMINQ    JULT     1*41. 

40-41S  ail        <>"•  > 

CLOUBS 


surtKcooLlN* 

"ET-t))l  ft  •^OUUClNj  let  CXT^TAL 
IN   SU»^«C0olt0   clOups. 

A0-41S    Bll  OIV.       1 

COLON    CENrt4S 
HALlOCS 

IN^'tA.tEj    AH^OAFTION    ANU    rr^t^TS 
SUL'ATC     IJ.«    0.    tUOITIVL    CJLJ-JATIX 
ALAALII     tAL'OE    CRYSTALS. 

AO-414    1««  OlY.    1^ 

XAUIATlo^.CjLONlNft    ^    ALKALI     "AL 
CN»5T»i.^    CU>-TA1NINU    SilL'ATe     |0N«. 
AO-414    24)  Jiv.     IS 

COLOA    eCNTCAS 

rOT4SSIUN  COMTOUNOS 

IN»-<A>IE>    AH^UAt'TION    AND    t»rErTS 
ON    AOUITIVL    COlOAATION    o»     illLFATr 
lO-**    It    AL«»Ll    MALlDE    k^YSTAtt. 

A0-4IS    •«•  OlV.     >S 

C0L0N|HtT4Y 

OAmANIC    CONTOUnOS 

I  St  >r  j'LLlC  Ada  I,  SXECTHOSO" 
STo3tE>  or  T4ii||4^uMi  NtjSIOM.  TtY««I 
UN.     In  J  J    » ,"    OfHtN    "ETAtS. 

A0-41S    •«4  JlY.       • 

C ONCOST I  ON 

rHASc  sruoirs 

-Al4  CAJ«ES  or  TMt  Jlf'ltfKt 
BLIaEK  IN|TI4riN(>  ANO  >ECONJAMY 
OKlOSIYE    >l-dsrANCE*. 

A0-41S    *H  JtY.     72 

COHButTION 

«OC«CT   <10T04S    ILIQWID   M0rfLL4NTI 

ABSTRACT*  U'.  Ll>tl  10  «nC'»»'l  C''-- 
■  UjTION  4E>''4i<wHi  CCHOOsTIUN  |N*T» 
•  iLlTYt    MAjrtSaCSi    "EC^ANIi-j.    *r»;_t 

or  tlO'Jij  •••o»'i.llant  4j;«tT  nuT'>»s. 
.  Mt4S0Me  <C'»I«    Uv>MING   aesjnant   comsjs 
TIO^.    c\lCoiatiuns   INCwOOING   va«m«l 

ATO'WATIOo     MiSA    ArClKjtATION    AN) 
INoLCri)-!.     r.AScJ'lS    r|M40*C;.LANT 
MJIPAJf     ANJ    OEIONATION. 

AO-414    2«1  Jl*.    m 

coMautTioN 

SOlIO    4XKtT    mOMLLANTS 

CAITtCAw    AE.ICA    or    lEClNT    •«t^''A«>- 

ON    THt     CC'4A.||,M    4T     l<i<|TIO'l    or    SJLt 
HOL«tT    "40<»'LL*NTM     C0«fOSITt    ANO 
N|I«AT£    ESTf*    .'•<3«>ELLA«TS. 

co«.osTt8;"" "'  "'*•'" 

STABILITY 

:0Mj)^Ti"N  >'Ht»ii'"E  jscillati^ns 

IN   iASC>JS    '•>«0.'tLLA''T    -(JCAET    NO^fXi. 
40-414    >*S  Ot*.    >T 

eONMANO    4    C0NT40L    SYSTCNS 
r40»«AMNIN4    ICOMruTERSI 

>Ai««iCnl^T     jF    CJ'PUTt"    »^Om«AmN|N< 
rOM     CO«<»«J     tN.>     CONTROL     SYSTEMS, 
A0-4IS    T21  31 V.     ^f> 

COMMONICATION    SYSTCNS 
ErFCCTIVtNCSS 

140    -^Er^INTi   ON  AOuriNG  r40C?0U<»; 

IN    COMfifNlCATI  JNS    NfTVO-«Si     rtAN'>ON 
ASj    DI^CTjAr    •»H'»CEP04t>. 

AO-414    04)  JIV.       S 

COMDEX   CONTOUNOS 
INURSANIC    rOLYNCRS 

»YNT<tSI'    0»;     COO'DHATION    INORiAN 
POkYMtRSI     t'     f^.2-I«INJjlPY»IOINr I 
Mh»»OJ    tit    i'      (••Y4IUTNCI     r«»»OJ. 

A0-4IS   T))  Jiv.    |« 

INUX.ANir    CiO*U|NAT|JN    )>0lYN(4$i 
MtfLACENtNT    KEaCTIO'     '»tT«ttN    T«  M 
|M|C0LI  ^ATJICOl  Ill»     ANJ    9It»HENYL- 
rHOfrni  MC    »CIoi    Chemical   analysis 
ANO    |m    »»cCYhai    repaint. 

A0-41S    T)«  Utv.     14 

CONTLtX    COMMOUNOS 

HCTALORtUNK    COM^OWNOS 

■"CTALORi»N|t  COMPOu«J»l  otCO~rj< 
TI«N.  '<C'>UCT|Ot>  IlCCT40NIC  EFF'tTSi 
"(X.ICULAR     J'SIIAL    T-E04Y. 

40-41S    421  UIV.       • 

CONTlCI   CONFOUNDS 
•OLVCNT    4CTtON 

rON^ATIJi'    Constants   4N0   ABkORrTIV 
TU«    FO*    Th«     hi     S-TRI  tlTHOMENZrNC- 
NAHhThALENL    CO«rLlA     IN    JRSANIC    ^'H.^E 
ICHlOM>>F  )R'««    HI.XANE'     CTCLOHTAANr. 
HE>'TANt«     CAABO.    TETAACHwORlnt.    •■•RJOl 
0 1  aULF  I  )£  . 

AO-414    14)  OIV.       a 

COMPLEX    CONTOUNOS 

i-MAv  oirrwACTiON  analysis 

«-MAY    STllOUS    OF     0R.4NIC    MOLPCUL' 
WttRALLY    !>'    Tie     IONIC    FOAM    4N0 
QlLl'TEJ   STni>CToMAlly    by   CONTlEa    I0« 
•hjCh   j>mi<«tE    The   fac«In&  or  T'W 
STrtuCT  J^ES. 

A0-41S   BSl  OIV.    2S 

CON^CSSISLC   FlOR 
JCT  MIIIN*  FLOa 

'lAl*}    or    LAMINA*    A40    TURiJLENT 
A«1ALL»    tYM"tTmC    CONP^iiJlBLE    FlOFS, 
40-414    OSl  3IV.       4 


■ 


CON^TCR    ST0RA6C   OCVlCCS 

O^fcRATION 

I  NFu  !«:•«>.»    Of     THtlMit    tfFf.Ti    r.-t 
THt.    0>'u»4Tl'j     >>-ttJ    OF     .•irL"CON- 
OOc'IN.    CK^UT^H    tLfNElIS. 

A0-41S    441  JIV.     10 

eoMFuTCRS 

4'<  ARTIFICIAL    INTLLLISENCC 

A    Sr  IJY    '•►     ^SERALWLS    MACHINE 
LEAHNI  <  ;, 
tf*  AO-414    201  JIV.    ^O 

COMPOTCRS 
CRYOMNICS 

•  Pt'LlCATIOM    0«    C'YO.tNIC     TtCHNIJilt% 
TO    CON^  ITE<    lEt-HNUL-SYI     OATE^IALV 
techNOl  J'lYi    ^U'*«tO^Ol|;TI^..  FI1.MA   A'lU 
ClHCUIT^. 

40-414    )•«  JIV.     ^0 

eOMToTCRS 

MATHEMATICS 

THt  F)4<.AlUAT10«.  or  MATHEMATICAL 
ANO  LOilCAt.  t»Hj>.LENc  rj^  SOLUTION  )N 
CO<»'UT£»S. 

A0.41S    4TS  JlY.     M> 

COMTgTCRS 

r*0SR4i«N|Ne  (coNruttRsi 

ASS'KIATIvt  MtMJ'T  CJMfjTt.HS  '•H)M 
THl     "M  )  .MA't'lNvi     »01*T     JS     \\T*. 

AO-414    )01  JIV.     to 

eOMTgTCRS 
TMtOMY 

NUNf^ICAL      A.ALYSIS     JF  STSTtM     AVATL- 

AUILITY    ANJ    OF    P«KA"ET£-«  tSTINATI'K 
»t  IHOOS. 

40-41S    4*0  OIV.     IS 

\,\,   coNictL  aooics 

CREEP 

tF»l.CT    jr    T'tAN^I'NT    ;RtEP    ON    »•<£ 
COLtAXS":    T|-t    of     CYLlNJtRi    ANO    CO«S 
UNo'R    E*TE-<>AL    •»RtS<URe.l    ALI'MIN'IH 
ALl-PY     It00>-H|(ll     CrtLA>»St    TIMCi 
DE>-LECrlJN    ^UN>CS>     ThCJ-<T. 

AO-414    144  JIV.    >S 

C0NT4INCRS 

CHICK    VALVES 

JTUJY     OF     (ArER    l»«IN»    OF     OUTDOOR 
CLOSED    ST4o''TU<ES. 

40-41S    T|)  JIV.    t% 

CONTINUUM    MCCHANICS 
REACTION    KINETICS 

-EC<AI|C«    Of    RLACTI«j    CJNTINUA. 
AO-414    1)4  UIV.    7K 

CONTMOL    PANClS 
LAUNCMIN* 

TEST  OF  *  L«ONtH  ANJ  COMMUi,|  f « TIIN 
CU-«TROl    C0««OLfc    FOR    M|>toTE<<AN. 

AO-414    OSl  OlV.     X? 

CONTKOL    SYSTC"S 
FUNCTIONS 

5Toi)»    OF    NEwESSAAT    CJNDITION    rjn 
THw    SULJTIuN    0»     the    FU4JAVENTAL 
PROOLEN    or    OPTIMAL.    CONTROL. 

AO-414    000  OIV.     \S 

CONTROL    SYSTEMS 
LINEAR    SYSTEHS 

SYNr<ESI<    OF    A    klNEAK    MULTIVARIAMLE 
C0..TROL    SYSYEM. 

AO-AIS    S4S  UIV.     IS 

CONTnOLLABlE-ymNuST   ROCKCT   MOTOMf 
TRAJtCTORICS 

"estarch  on  optimization  theory 

anu  its  appiic'tion  to  -om.  ti  sta'.r — ^ 

rol«et  Plight  ano  othei*  oiscsntin jj<js 

VAM|ATI>NA|.    PNjHlLM'. 

A0-41S   BST  OIV.    in 

COPPtR   ALLOYS 

MAvNtTIC    PROrCKTICS 

"AtojtTU    PMjftMTIES    jF    CUPMUN    AIRE 
AT    lOR    TtMcfAATU'tES. 
A0-41S    BTT 
CORUNDUM 

PAXANAANCTie    RESONANCC 

KARAIAaN'TU    RESf^NANCE    ARSONPTI}N 
S^^.CTMJ1    OF     TIlJI     l-NS    IN    AL20J 
CRYSTALS    AT    2k.     THtrnY.    l I N£    SHAPC. 
AO-414    22)  OIV.     >S 

eosmc  RAY  BuasTs 

THtOMY 
'>      COSMIC  RAY  VARIATIONS. 

A0-41S  TS2  OIv.   2 

COSMIC  RAYS 

PCtlOOIC  VARIATIONS 

COSMIC     MAT     vARtATIO<l:>. 

40-41S    TSa  JIV.       2 

COSMIC   NAYS 
THtO«Y 

TRANSLATION    UF    A    RUSSIAN    |>APYR    JN 
THt    MtC'1ANI«M.  OF     SOLAR    FLARES    ANO     THE 
'-.E'.tRATriN    f^F    K.OSMIC    RAYS    IN    FLARES. 
AO-414    2«)  UIV.       2 

COUPLED    ANTCN^'AS 
SLOT    ANTCNNAS 

STUUY    or    THIN.    Lt&HTvElliMT 
Flush     1)U4TF0f     SLUT    AmAY    ANTENNAS 
iLbliMI  <ATEJ    tlY    A    SUPFACE    AAVC. 

A0-41S    044  UIV.       4 


MI-S 


OIV.     17 


CIX)  -  CRY 

couplco  antennas 
vulnerability 

stu'jy  0^   maiulnahlity  of  varmjs 

,    ANIENNA    JCaldN,    IN    THE     lOO-IOOO    "C 
••A.O. 

A0-41S  BTO  JIV.   A 

CREEK 

NUMERICAL  ANALYSIS 

THt    EFFlTT     of    KA'OOi    LOAOiNO    ON 
CHLtP    JtF0<"ATlON    I*.    A     tON-LINiHR 
Mt  T  »  L  . 

A0-41A    4B7  UIV.    >S 

C*YO<iENIC    STORAOC   OCVtCCS 
TCNPCRATUME 

INFl  IENJE    Of     THtOMAL    EFFECTS    fi 
T'«.    Of-C'UTI'u    jk-ttU    OF    XIPERCON- 
OUV.TIN'.    CO'iPUTLR    ElEMEyTS. 

A0-4IS    441  JIV.     SO 

CRYOuENICS 
COMPUTERS 

APMLICATIUN    OF    CRYO.ENIC    TtCHNI<iiES 
TJ    COMPJTEs    TEkHNOLO&YI     MATERIAL^ 
TEl«NOL»TYi     SU.'tRCO^OiJCTING    FILMS    AND 
CIHCUI rs. 

AO-414    )»9  3IV.     10 

CRYOuCNICS 

sPtciric  HCAT 

BRILF    P.<0(p«lSS    NEPORT    ON    S»'ECTFK 
HEATS    AT    Lj»    'TL.«Pt-<»T0-«tS.     MAftsrTIC 
ANiSOTiOPY    »ND    MAbNCTUATUN    OF    r  J.sl 
ALLOYS.     A-<j    NOlLEAR    MA.i<ETIC    RE^ONAVCE. 
AO-414    197  UIV.     ?S 

CNTSTAL   OCTtCTORS 

ELECTRICAL  PROPCRTieS 

SMALL     SKNAi.    PHU»tRTIES    OF     TWO 
MI.IATURE     ■ITCRJAAVE    0I3JE    TYPtS. 
40-414    2)4  UIV.       A 

CRTSTRL   LATTiet   OCrCCTS 
BRONZC 

'0M<»TIJ»'    Ol-     STACKING    FAULTS    \* 
POwYCMYSTAcLlNt    SUICOV    9R0N/E    UN  IE* 
TE«SILE     IEF^HMmTION. 

AO-414    2««  JIV.     |Y 

CRYSTAL   LATTICE    OCrcCTS 
STRESSES 

A  sr  rjY  ft    ihl  aiHAviOh  of  uislJ^a- 

TIONS    A  IJ    I..EI«    INTfRACflO<    AlTM     }T«£R 
LAITICE    OEFrcTi    DNOfN    CJNOIT|ONR    JT 
ALTtRNATIN.    sTkLSS.  "^ 

A0-41S    4>«  JIV.    ?S 

CRYSTAL   LATTICE   OCrcCTS 

SYMMETRY  (CRVSTALLOSRAPHTI 

CRYSTAL  IMfwXFtCYIOli  lY  RUBY 
LAaCR  C-»YST»LS. 

40-414  44«  JIV.  7S 

CRYSTAL  LATTICE  UCFECTS 
THtRNQOYNAMICS 

VIB«»TI J-Al  TMtN-OOr.AMJC  PROPfR- 
TltS  or  LATTICES  »ITH  JEFtCTS. 

40-4tS  MS  OIV.  2S 

CRYSTAL  LATTICES 

FATISue  IHCCMANICSI 

MECUNlCAL  '•YSTE»ESiS. 

A0-41S  4>«  UIV.  ?S 

CRYSTAL  RCCTiriCRS 
SILICON 

140     JN    H|(,H    CURRENT    ANO    HlbM    VJlT- 
AGt    SILICON    C04TR0LLE0    4ECTIFIERKI 
F|.»AL    ^CPOxT. 

40-41S    m  UIV.       A 

CRYSTAL    STRuCToUe 
ALKANCS 

coHtsivi  lnlMuy  of  CxYSTALLINF 

METHANE    FOm    various    ST«oCTJMtS    HAIl'. 
A    POTENTIAL    FujCTION    CO.SISYINO    "F 
MtfLtSlvE   A'O   aTThacTIv.    Intesactijn 
PET»EE<    NOM-B040EO    ATONi. 

40-414    001  UIV.    ?S 

CRYSTAL    STRUCTuRt 
omiANIC   COMPOUNDS 

n-MAY    STiioIlS   of    organic    MULtCOLFS 
f.t<CRALLY     !•"    T'lE     ionic    fori    ANO 

pIlI'Tej  strictuRAlly  sr  cpmplea   ij^s 

•  HICH    J>MIiATE    THE    PAC<1N6    OF    THr 
STmi.CTJ'^eS. 

A0-41S    ••!  JIV.     >S 

molec jlar  structures  of  organic 

SUUSTA4CES    Of    UNUSUAL    *t0MET(«Y    OR 
CLlCTRXIC    «TRoCTuR»    by    «-Ray   CaySTal- 
lOwRaphic    HfTHoOS.      USE   or   computers 
FOM    ST.<ICTo»t    OETIRMINATION.    TECHNICAL 
REPORTS    ANJ    PUOLICATIOYS. 

AO-414    )«2  UIV.       « 

CRYSTALS 

CXOM   CCNTC'S 

INFMAREJ    AbiORPTION    ANO    EFFECTS    OF 
SULFATE     IOn«    0<    AOOITI.VE    CULORATON    IN 
ALKALI  I     HAlIOE    crystals. 

AO-414    IM  OIV.    2S 

CRYSTALS 

ICC  ro« 

METHOos  OF  prouucinj  ice  crystals 
IN  supercooled  clouos. 

A0-4tS   •!)  utv.      2 

CRYSTALS 

MCCH4NICAL   morcRTIES 


CUT-  ILB 

'^•^••K^TAL    ■WCH«>»IC»L    •»<J»X»TlE^ 

or  et"«*ic  •iHH.t  c"»*»»i-i«     SI"!. 
e*r»T*L> 

THl«MM.   STMtMS 

»-•«*»  'jj'ruiCTlo^  »TviOit»  ur 

*o^is  asa  J'»'  »' 

CUXVCO   MOriLlS 

cvMMNCrict 

COH«UM|C*T|Mt    THCOMV 

CVLIW0WIC4L    900U» 

>CitOOTH*>«IC    CMAKACTIMItTICt 

»t«M*N«-IC    »9HCE$    J«    !:rLI«lO«tC*L 

*0>«t*    JT»  01*.       • 

cn.i>«o«ic*(.  ■oous 

U«iUl«    €»Te-«*»C    »»^l»«U*i«     il-lMIOMt 
ACkOT     IV>01-«14II    Cf^LLt'SC    T|"«f 

en.i>w*iCM.  sooiils 

SANOatCH   eOMSTKUCTIOli 

CO<i»'0SITtt     ''«T  K>T<IO»IC«    CIWJL*' 
CTkl*IUHlC«k.    SM«XTS. 

evki><o«tc»c  •eoict 

STMtSMS 

-»(.«ZINt    »l«IICLt«    'HJ"    J»**    •<*ILI- 
C*TI(MS    IN    *«l«TION    TCC-l'HOtOl.T. 

o«r*  M(occtsiN«  sT«Tt"> 

»TBO«lTI.W   c<imnni>*0% 

OAT*  T«*>«s>«Msi»«  •▼•nxt 

D«r*   T«*^S^iS»104   STSTCMS 

DCCIilOW    "tAKIMft 
UMC    TMCMT 

THt    -WTI"*!.    4T«»Tt'ill*    IN    »ONC 

*»-41*    19J  ->»*•    »* 

occitiow  -««i(iN« 

»STC-«I»f»IC     INTC»VU»IKj    *N0 

"vK.TisTA'ic  "tcisiON  »*o:Esses  o* 

»0»»TIyC    TTPLS. 

fta-«i*  010  -)>"•  '^ 

oceoM»esiTiM 

HCTALOtOANie   CDM^OUNOS 

•CT4I.0<«.»NU    C0'«P0o«jSi      3tC0"<»JM- 
IlK*.     *t)UC»lO..    tLfCT-<jNIC    €FF"-Tt, 
XXICUL**    J»*lr»L    TMEO-«». 

*0-«l»   *21  J'"'      • 

OCTCCttON 

SurcrtCONOUCTMS 

SU»^-«CO«"uCr(XI   tN£n,r   5*'  M")    IT^ 
E»»^lelT    oTTlU»T10»     I<    "iJIATIlN 

uETtcrnN. 

*o««i»  oo«  ui*.  ?* 

ocToiMTiN*  eo*o 
•UTaow*!  eoM^ouNOS 

OEWEl.O»«f  »T    0»    fLJsIVtS    »N0    KI- 

OCTOMTIOH   lAVtS 
mio»*«ATtM 

•»£•«<*<£■«▼   MtACTION   *^f>Ol»eii   »Na 
scM'   i«»».os»¥t  Pto'c*!!!*  or  T«0  CO"- 

••0»IT|  J-<S    i'UOlET    Tf'    E*r*BLliH    "^r  Tol- 
»SlLlTt    »NU    t*0,I    OtTON»TIO'*    tOOlL  I  I'l 'J'' 
B<«v^OOCT». 

«0-«lft  >i*  J"»   *» 

DC  TOM*  TOM  « 

ruzis  i(MON«i«ctt 

TlATOMt    »0"    S»»i.Cl»l.    Ot^iTIONS. 

DUTt>«ic  toccruccs 

••OkECUL**    »»tCT«OKO#» 

ON    TIE    -<rC«wCUL»TI04    0»    T^    •»<T£N- 
T|«L    CWVCi    »0.<    THE    SSJJNO    ST»T»^    jr 
nUTOWtC    HOIEC  H.E*    0»     ITOBOItN    'NJ 
lOjINC. 

•  I»  Tl»  ■>»»•  »' 


Ottk&CTNICS 

CUCTMIC   OIMMaHUI 

3ii.«'i»T|vE    .,isCH»»(i*.  or  PICL'C rites. 

A0-41S    •»•  Ul«.    >^ 

oiCLCcmics 
rukaTict 

"•XT^E'S    "ITH    *    OOOlwE-i^'ANO 
StrtliCT  J"*'!     ^E-tlCONUt'CTlJN    IN    O**.*!!' 
POkTHC^Si    Hri.»ri9NSH|r   jr   i»ntTH»« 
iHtjrtKTIES   »0    INTE>»«»L    iT«jCTJ«»    « <"> 
P^JCESSlNl. 

*0>«l*  oil  u'».    •• 

OltKL   CMINCS 
COMVUSTIO^ 

COMJJSTinN    »N0    C*«»v»HETir)N    IN 
Dll.«tL    ^Ndl'ES. 

AO-^is  aao         ui*.  I'' 
BirrtMCMCC  eouATioxt 
acAk  v*«USLt> 

•  NJ-«E'»I'"»L  SOUUT|0«  TO  *  ST<TE'<  Of 
Ll-.EAH  I  4TE-.«0-*»"»Tt»L  J I  FFrWENTI  »L 
E>)0«T|  JNS. 

OirrtKCNCC  couATto^s 

T0^OC0«T 

<Toj*  or   Nti.ESi*»T  ;jNDITio*i  r^>^ 

THk.    SOL"Tla«-    (}»■     THE    ru«J*M£NT*(, 
•HJlLf^    or    "PTIHAL    CONf-tOL. 

*0>«l*  000  ui».    1^ 

OirTv^KMS 

tEKOOTNA^tC    D|fruK4    3fSI«N. 
«0-4t»    Ml  I'tK.       « 

0I«IT4L    STSTC>S 
TewE"CTEi«INS   0«T* 

D»T»  coclEction  »no  ••soccksi'n; 

HtrxOOS    mH    »Ov.«tT    "*0*ES. 

•0-«lS   ••»  Jl".    '" 

OttlT»t   irjTt»» 

TttErnONC    CO»«"U"1C»T|ON    STtrCMl 

THE     \N/j«C— •    0*T»     HJJ£«    ^EXVICC    TEST 

"OOIL    JE«u''r«c'«T. 

DIOOlLt    I»E"<IC"WoCTO«l 
C"»T|T»L   3£TfCTk>«$ 

«."»H.    Sl'N«i.    »'<0«'E«Hti    O'    T»0 
■  I.MTJ'^E    MTCHj«4Vt    OIJJE     TT»li. 
»0-«l6    2>*  J'"'       * 

OlOOtS    IU<«ICONOUCTO«) 
ll*t>4ll    0(J»t.t>CMS 

•  rHi.lCATION    0»    iE»UJNDOCtO« 
t>t<lCfc»    TO    "lli/i    'O*'"    JOr(.L«£«S. 

*0-«19  Ma  ^"'*      * 

oiooet  (»CHic<»«oijCTO«i 

JOLl.>-ST»Tt    S    »Nr     >    1»N0    LflTE^S. 

*o>«i9  m  3'».     * 

OtrOkt    «NTtNN<S 

M0UMOICLCCT«IC*L> 

«NTt<4»   »NU   K»UI0    ••<£   r^Ot-AlaTi-vt 
C«*»»CtE«l>T|Ci   »T    vnr    «£*>•   4N0    f*  TMt 
li«JUNU. 

40-«l*  aM  SI"*      * 

0I$^4T    ST$TE"S 
>«OT!0« 

DETECTION    Of     4NiiUL*'4    CM*NJt    IX    * 
SHtO    Ll <     3»S*U4T. 

40-4IS  707  0I».  I« 

00CU»«NT4Tt0N 

M4UI4TI9N  errtcT» 

«40I4T1j»'    ErreCTS    H»O«H4TI0N 
CE'^TEH    •»')NTHl.T    4CCE<>I3«    LMT»I 
C0O»0H»TE     TNOt«. 

*0-«l»    l»9  O'*'    »" 

oor^m  crrtc7 

INTtlir«.4<«T4«T    T«*JCCT0«US 

tIT-tXCTl'-N    iND    CO«at:'iaN    Of    rHE- 
UUtNCT    EH«u»S    JOE     T"     IJ.35rMe«IC 
HEF»4CTI0N    'f»«.CTS    IN    CJNJUNCTI1N    »ITH 
*4tELLlTE    T»4CMN4    •»    JjBfl.E*    H»»N*. 
40-419   ••7  O'"*      * 

[LtCTWIC  rtcuPS 
LIQUIDS 

THE  ErrtCT  jr  4n  EufcCTme  fUto  on 

THt    CX1T1C41     Uf4l.EiCENCE. 

40-«16    04*  tJl».       0 

lLCCT«tC    INSUL4TI0H 
MTtMIALS 

T«4  4St4T»0N   fXOH    «U93l*<    »l»0«> 
CH4«.(>tS     IN    «'H»,IC0-"ECH4NIC4L    4Nn 
EL«lCTK)MSul  4TI0N4L    P4J>»€»TtES    Or 
C'Ji1P<«EiSE0    •'4Tt'«l4L5    U>»J€«    THE 
IN»-LUf*CE    Jf    Ti.<rt«4TlWt    4N0    OTHT* 
r4t.T0HS. 

40-419   M7  3IV.    14 

ELCCTMIC   ro»£»   rnOOOCTION 


u<Eii4T'Mj  iiTi  v44tous  Etirrwo'v 

r.EJ-ET^IES. 

40-41*    249  Jl«.       7 

tLCCTRIC    n»0roL»I0N 

ELtermc  ron"  rwoouctio* 

THE  "•Oui  EN   5»  Electros  jet 

LN^INES    4Nj    Thl    DI4fCT    COKVrasiO' 
or   HE4T   ENi.»i.T    Into   ELECT'IC    ENr^iT. 
40-419   M«  ^I".    >7 

ELECTRIC    tin 
SMOCK    •4VCS 

T44'«SC4TtON    Uf    4    NU'IANMN    rtat30IC4l. 
OK    •    HCTHOJ    or    ME4Sl.'4l<.>    THf    r««»»i«- 
Tlw«.    VELXl^T     Jf    »HCC«     •4vt«. 

40-419    M«  »'*•    ■"" 

tLtCTRICAt   CiMir<«NT 
4IlieK4^T 

r•^)^LE>«s  Or  ElICtmical  4uto«4»ic 

3E4ICES    »NJ    tLtCT«lC4L    E<>lP|l»NtNT 

or  »i4CA«rT. 

40-419   #77  01 ••       I 

CkECTROoei 

cOHriavM4T|o«i 

THtJ'^ETf4L  •n."rP«<»4«Cl  or  l«HO 
rjE»t«4T'>4S  »|Tl  v4mOOS  ElECTHOO' 
OEJ»ETm»S. 

40-41*   249  OK.      '' 

ICCC  T«OL  J^  I  NCKCnCC 

ru"9 

UC    tLECT»0tJ"lNt.5CE"lt£     IN    H»N'>4  4- 
EM.<-4CTtV4T''0    »tU"l'U'*    J«IJ»'    flL"S< 
ELtCTNOCJNl'tiCENT    »N0    jC  I  NTIU.4T  I  )N 
J'»<.:T4«I     CN»iT*i.L*'»4»Hr    Cr    4LUHI>(4Tt»l 
SE<1C0  « 'JCf*    ,o<f4CE*. 

40-419   7M  01*.      * 

«LlCT»OLrTIC   eiU.9 
4HM0MI4 

LlJ'JiO    A'-WO.IA    4«     411    EcECIKOLTTt 
SOkVENT    flTM    v*HIJU<    CATHOjr    4N'^ 
4NO0E    H«TE'4T4*.»i    rE»»HlLlTy   JT'^ME*. 
40-419   M«  I't".      7 

clcctvolttic  eiLki 

94kTS 

tLtCT«0C-l"lC4L   PROCESSES    IN   ru*EO 
94t.TS.      ai^rcT   CD^xr^iT    «E«iU1E"rNT    -^ 
ru>EO    S»l.T    rONuUCTlVlTT.       4    C4M40N 
OIJaluE   roH"4Tii)N  CELL. 

40-41*    424  l>t«.       « 

tLECT*0H4MCTIC   rilLOS 
STNTHCStS 

STNTH£S1«    Of    Li.tCT4J««!iSETIC    rIELO* 

IN    >4VEi'JIj'&. 

40-419  Ml  aJ*.     • 

ElCCT«0«41NCTIC    •4VCS 
rLA9«4    NtOU'" 

■ESU^C-     IN    H|tNOI4*£     4Nr>    UU4NTJH 

Et.bCTiO'tlCS. 

ao-41*  020  ui*>    * 

ELtCT40M«i,»<tTlC    "E4H»    or    400IN1 
HCaT    4'«il    HfETlc    ENE4ST    70    4    %A%. 
40-41*    12*  0'*.    79 

CLCCTNOMAINCTIC    ■4Vtt 
M4r4»4TI0N 

»N  E«Pt'<t««.T4L  INVliT|»4T|0N  Or 

T>*.  ErrecT*  or  440I«tio«  on  the 

P«or4(i*TtON   or    ELECT«0446NET|C 
Slu^4LS    IN    Hn. 

40«419    74a  J'*.       » 

JC4TTE4l''j    HtJON*NC£»    ON    4    r4$T- 

•  4<E    ST^uCTiilE. 
40-41*    497  0<».       • 

CLCCT40«ecH»NfC4t  co«ve«Ti*« 

OCSIM 

OESI  iN   4N0   oEvttPr"t««7    or   HI-.M   EN- 
t4,.»    CJIVE'<«IO^    3EVICC&I    riN4L    •m»T. 
40-419   •47  Ot«.    ?9 

cuceraoM  W4n9 

ll4U4lt    OU^E'tMS 

»N    ELECTION    t>E4K    0\J»^t*t.->, 

40-41*   2M  JI«.      • 

ttCCTKON    «UNS 

ELtcTnoN  ae4N« 

■<£&£»■«?-<     IN    HIC«044»E     4NP    liO»NTJH 
ELtCTHJSICi. 

40-41*    020  Ut*.       * 

CLCCT40M    TI«4NSITI0N» 

rilOtll4Hi4Il>«a    |C0«»UTt«9l 

COHPJTEN     4N*LT»15    or     VltfKdNIC    ■«4NO 
ENVELOPES    Jf    NJ3    4NP     Slid' 

40-41*    J99  UI*.    f^ 

(LCcraoN  Times 

M4Nur4CTlillIN«    4CTH00S 

P40JICTirN    jf    a,    P4NJ    T«4VELlNr 

•  4Vl     TJ«£»l    f  I  .»L    •»PO-*I. 
40-419    77*  Jt».       4 

ttCCTKON    TuaE9 
II4U4*    OVm.C>tMS 

»N  LlECT"un  OE4N  Sur.EiC*. 

40-41*    2*4  St".        • 


OtWELOPNfNT    Of    N0l.TE'«-C444ON4TE 
rout    CELLSl    tLuCTXOLTTE-ELECT^OO'     IN- 
TE,«r4CE    RrsIiTANCtSl    EwECT^OJE   »"-l<tNi   H.ICT40KIC    eauirntNT 
TEtHNI  J'ICSI    »4J&»ES«    Tj«4«J   4   400-f«TT         KICNTtriC    •E9t4MH 
HArTEHTt 

40-41*    422  -"*.       7 

(ktCTRIC   »0»E»   ^HOOUCTION 
••4WNC  T0H704r^0TN4N  I C  i 

TMEJ^ETI'AL     I'ltf  r«H«»CE     or     HHt) 


Mi-4 


»T4T)S    H'PO'.T    ON    r4JjECT*    Ot4Ll>«<\ 
•  II"    4JV»NC»'0    uLEtT'ON    jfVlfE 

TE>.xNO(.  nr, 

40-419   M7  31V.      ■ 

tLCCTROMiC    SalTCHCt 


OH,    ?•< 


JIV. 


9eKico'«oucTM(  ucviecs 

t»l)      IN    -.'l^H    CJH'<'NT     4N(l    Mluti    VJt' 

»««.    SIcICli   :o«t'»ULi.to   -tfCTtrit'^i 
ri«»L    ^CBO-*'. 

40-419  «9a  Jiv.   » 

ELCCTKONiei 
T44ININ4 

rOST>T44l<«I  .u    >»t»f  0<  M'.Cr    CRITEHII'll 
tJt«rLO^-<£  II     4NJ    4KP1.  IC4I  lr<l     4    ••,,i_Ti| 
UI'HNil  1<4»    SCitLINj    4«(4l»SI^    Of    T.«c 
CIhCoIT    Tr^fs    <L*4I>En    i»    <«»4l 
4v»»T|  >  I    Et'CT^ONlC     TtCHN|r|»m. 
40-41*   092  Jl«.    '■ 

ELECTWONt 

4E>0N4NCC    K4TTC4IN* 

••CATTENI'd    J*    ENmOtriC     T14PPr  > 
lLk:T4o49  •!»   VuHT   tf«   »-«ECJr«Cr 
•  4>tS. 

40-41*    404  Jly.     >^ 

ELECT40MS 

u»^«  4r<«09*M(i(C 

"atC  I»I  T»T|  jS    Uf    ENnSlTIi    EL'C- 
'••jKS     I   <TT     »>«£     ATNO^PMc-tf. 

40-41*    2>«  Jt».       7 

ELEHbNT4«y   P4*TICUtS 

ENk«av 

>4T|   )    LI'-IT     THtO'EHi    »0H    C4»;a>>£ 

•'HjrEiscs. 

40-419    714 

ILLir^OIOS 

fLolo  rt.04 

iHi    IT  )-<nor  ttHKt   or   A»,  rLLl"^Jp 

"•JttSt     l<    «    CMjSS-fTELJ 
40-41*    27« 
("ISStVITT 
SOh 

»  »«*ECT<f<»MjTj"tT4U  4Tur»  or  SX 
"Hj-lNL  «:£>    IS    ►•■♦tSfNTtJ. 

40-41*    927.  Jl«.       ? 

EHOTIOWS 
4N4LTSIS 

'H».  ^fFL'I  J*  N4T044.  4  «n  IH^IJCE'* 
4rfECT  it  4<  TO.JMIC  4NJ  IKTrwuE'T'jAl 
f  I.CTtXIN^.. 

40-419    *7«  Jl«.     >4 

ENE4MT   C0NVE4SION 
aCNC44T0ltS 

THt   ••aijii"    >r  ciLCl-tO*.  jt.T 
ENulNEi   4Nj    !«,.    JlMfCT   ."W.yrtsiOS 
Of    -E4r    ?N.»uT    INTO   Ett:T4ir   EN^Hif. 

INT^^r'"-'*  •♦*  ^"'-   '' 

MOOUC  71941 

4ttl«ptj  to  »ho4  That  -inii^j-. 

LNli-OP*    "-(j^oCIION    "OtJi    M    4    UtHITfi 
•*4  «W     KiTSl-'t    v.'JN*f  'I  J«»L    LINC44 

iitH'vti;! jt'   ui«4"i'-s. 

40-419    Mo  OlV.    ?•> 

r««OMt 

-4NA«.Tt|9 

tNH](    4<«LTilS    I*-    6tJ3E&I.k 
C0.iruT4TI.),. 

40-41*    3IS 
E»rfl«I"«CNT4L    f>4T4 
K44IN3S 

»Tu)»  0»  IHc  I>I4>4TIJN  C»<4M4'rTE.«!: 
Tlwf  {}f  IE4*lN>k  -  'EPJtTi  NO.  •»  H" 
lO. 

AO-41*  |T4  JH.     7* 

E>^U*tON9 
0TN4HIC9 

5HUC\    (AVCSi     J|:>lOC4I  lUNft)    4N'^ 
THtl«     I  JTE<f  CTiKNS. 

40-41*    1*»  0I«.     7% 

C>rv.o9lON9 

MIKH    4CTIT0PC 

IHOT  )".«*'•.,  I  ^    HtA'-oHt^ENTS    ON 
H4'.<Mtt. 

40-41*    0)9  Jl».     72 

CI^OSIONI 

^MUT0«44»H1C    4n4L,TSI> 

PhoT  t-iKA'*"!^    Ht4<u4t4ENT^    ON 
H4.«»Htt  . 

40«4|*    0>»  Jl<.     77 

Eirtotivt  44rr«l4L> 

0CT0K4TION9 

•41  «  C4>j<t^  or  T"£  JirrE»tNcE 
iLrtlEi  It|TI4IIMl>  4NO  >EC0NJ4IIV 
(tr'l.OSI/E     iriST4Ntt«. 

40-419  *9a  ot«.    77 

OETjUTlf^N     Jf    *    C»Ll<")l«    or    HI,( 
E4PL0M<E     C^NTilNlNr     44    4>|4l,    C«*E    Of 
P».«PT£C  INK    tOI.'Oil'ION. 

40-419    *»•  01 V.    2' 

>-£"<«-«E'.T    NwACTION   »«O0orr»    4«;') 
»OHE    £»^.0»TVL    HOPf^TIt^    or    Jto    Zt"- 
'■')a|T|.|(s    i»00lta    TO    E»T4l.LTiH    of  T  >• 
4')»LIT»     4N^    POiT     UET0N4TION    EOUTlM*! 
P«.<PUCTS. 

40-41*    91*  0I<.     77 

iiruosivc  N4Tri«t4i.i 

rWtCtlNI   rotNT    0CMttIt4NT| 

SEvClOP-.'sT    'jr    l>PLJ3lVL»    4NT    I  IT 
TIaTOMS    ro-<    SPi.C|4u    OPL't4T10<«S. 

40-41*    902  JTV.    7? 

r4TIuUC     IHCCH4M1C9I 


m«.   IS 


HySTMHIS 

"•ECMNI1.4L    irsfftsti. 

40-419    *94  Jly.    7« 

rE44lTE$ 

N*t.>lltTIC    ^P»t*TU» 

THt)aT|r4L     C4tCl'L4llOIS     of      »MF 
Ll..E*l)T-<    jr    ,,^  joHI'STtJ'    ••OLTC•*SI^L- 
LI-.l«      ir«4jfl«4L    riWITij    »1T^    L*"!' 
'•4V.MTI:     4  .TSOIKOHT    ri-..J!i. 

40-41*    92«  Jiv.     2^ 

»->»4»    'n»fN«tTIO*     4«J    0HTJt4L     I  4- 
VLaTIUATI),    of    C3NP'>UNJ»    lEI'JMTrn     «« 
"01"   f  L  (41  .roNi.T  IC    »N')   rEi-i^OELE'TKI'l 
rC""!"*-!  4E1Tt    ^HOPfTlt.    tXTO 

I'^'iMiTirs. 

40-41*    490  Ul».    r% 

rt441TtS 

M4I««4NCW    COMPOUNDS 

;'Mii.r   iM'-i"..',".   Ktt-'xi   r«  >HirTrir 

"E«'S     4T    I.J'     T."PtH»TiM:.S.     ••4»N'TIC 
414JS0THV.T     >MI     "4j'.'  TI/«T1  JN     0>      'J-M 
AH.OTS.      »'4J     NUwLt4'<     "Ajj'TIC     «E^0  4»«.CC 
40-41*    147  Jl*.     7^ 

rC"40tkECT4tC    C4TkT4c» 

I-N4V  oirratCTiON  4N*Lr»it 

«-H4»    OirfN.CTlO"     4«j  rPTlC4L     I  4- 

»LiTIi,4T|0>    Of     COHP'UNJj  tt''J.4TrT     4t 
"Jf"   ft»4I  OuNtllC    >N0    rtt-NOELE-T-tiri 

rEH»lH4  "i-^'IT't    >'MjfL»T!i.,  for    TO 
J-f    aiTIES. 

40-416  490  01 «.  74 
rE«4w«*«NCT|C  N4rC4|4kS 

rtH«iTt» 

'Ht)«tTir4L    C4LCl'L4riO\»    OT    TMt 
Li'.KIJTl    jr    N/.OkKNTEji    POi.tC4»ST»L- 

1.1  .t.   4C«4a'''«4.  rt4riTi»  »1T-1  L4B-|C 
"»v,\fT|C  4\»iOI>lD''T  rituDS. 

40-41*    929  JIV.    7S 

riCLU   TMCOIIT 

ELfcCTMie  rirLO* 

■'LOCI  l«'L(S  AT  riNiri  flEtO  A-'l*. 
t<4IIC4i.LT  t'"N>«.CTtJ  TO  THOSr  4T  7' ,o 
r  lt.LO. 

40-419   •9«  Jl«.    79 

rii.«» 

0lkk.CCT4iC    »«0PC4Tltl 

'.Ca     4tT»Pj    Kj4    T"E     Jtl>CSIT10S    or 

4n,/«pm  )  1$  4.  J  loheicst  ru<4«  gr 
"4.    TI    \-4.i    '4    jklJLi    ri^NJ.    40|T4ai.£ 
ro"   tLLCT-»j'  IC    4P-I.IC4TIOS. 

40-41*   990  JI».    \» 

riLN* 

ELCCT«0C0MINC9CCNC( 

:<    t.tECl»0«.j»INL«CE»;E     |N    H4N>V4<- 
liC>4CTIy4r'3    ALUNI'OH    J«IJ€    rit^si 
II.I.CT40U  J-«l'ESwtNT    »N()    •»CINTltL4TI  )•! 
SPCCT44I    C<»STALL0l.r4PHT    OT    *LU«IN4''ES 
SE-1ICO.  •KT^'iJ    io4r4e£9. 

40-419  7*0  >)!«.  P 

riLN* 

Mat  Efrrcl  IN  rCL»C-»TST4k.LlNr 
INWiOH  •»L4T'S  4'«  A  "A.(i»c.T|C  ri£i.n, 
40-419  •74  Jiy.  f 

riLM* 

LUUlOt 

t  »»'t'<IHL*T4i.    TtC"NI  JoE    rOH    STirlTTNi 
OHaINI.'i    Vl'TUAL    iCAP    rn.H«l     ©"TIC^L 
THlC«Nt.<S    "'AS  !•<«■<£•  TS. 

40-41*    973  JI«.      <• 

riLTtas  (ekec7itOM4»NCTic  ■4vc« 

PE><ro<lN4iiiCElCN..INtEo|Nei 

CH4<4Ci.   •tS''0'.st    IN  r"/r" 
Ttwr""£T»Y    4»ST,.Hi. 

40-41*    49*  Uto.       • 

ri4C» 

•  NAI.TSIS    Of    CONVICTION    COkUMN    AI.OVE 
A    ¥  mi     STO^^x. 

40-41S    MO  OIV.     |4 

rL4T    PC4Tt    KOPCL* 

SUPtMSONIC    rH444CTt4|STtCt 

'•A.SU*TION    or    01  SSIAS    -iEPOUTi 
•N«L»SI^     jr     SO.AIIAOATU     SOPtHSO'ii; 
r(.o»     4-41JNJ    A    H.il     '•L4lt    liSINb    T4tr 
SHALL     PC-«Tj»BAI13Ni     NEfHOp.       — 

40-419   *•«  JI«.      Q 

rtoiu  fLOt 
ric"! 

l«K£4IHs.-  TAt     TtCxNIJOE     fOt     iTlJJTINi 
Ui««INI  4'i    Vl'TIwA.    SrAP    rlL-f^l    0PTIC4L 

THi:«'.l.'iS     "'  ASo«E«t'  TS. 

40-41*    973  Ot«.       a 

rLUiu  rLOi 
HAwNCTic  riru>» 

T»t      IT}4'UT  .A«U»    or    4N    ELkl'SSI" 
"OrflN*.     It     A     CH^SS-riELj'. 
'  40-41*    274  OK.       4 

fLUlU  rto* 
SCHVOnOTOtS 

iHt     SINllAMlTr    iOLUriON    r3«    Hr<<iIN> 
'•o    INITIALLY    >.0'IST»NT     INrlNiTE    t^E*" 
fLOfS    IS    EA'tNjtS    TT    "i-l'.IMr,    or     T,) 
[lU'EHt  4T    ri  ul  iS. 

40-41*    0*9  Otv.       4 

fkUIUt 


NI-S 


ELE  -  GAL 
rLUlD   OTNAMIC   PMO^'TieS 

l.'t     SI    <il   AMI  1  •     SrL'ITID'i     rjx     "r  4  ,T\  . 
T  •J    I"I|T|4^1T    ».')>ST'NT    JMrjNlTt    'ir^H 
►  Lv/'i    1^   t«TtNi,tj   T»   Ht^r.i  <r.  Of    T») 

"•IHtMl.  IT    H  Oljb. 

40-41*    049  JU.       o 

fLUIOt 

•<4aNCTIC    MIO^KTUS 

Irit      ir'3.<'^h4  ,<rl  irs     Jf     4    SPHL4IC4L 
CO  «aoC  T  H4, 

40-41*  aao  Jtv.     « 

rLUOHlKENCC 
EICIT4TI0N 

TMHEE-Ol-tN  .1  JN4L  'J1jPL4*  ItC'l- 

NI<IES.    STl«"4I>E    «»flT4Ttr-.   or 
rLjPStSCrscr.    i.LtLT"0-4C1l'STIC    -r^lnu 
Of    fC*'4'4INi    fO.<    SINilTa.CCjS    Pw^rj. 
T4II0N     >r     ■"I'tTifLt    T44,tT«,    IN    A»>«L)'; 
fAjHlOI. 

40-41*    l*e  OIV.       S 

rtoTTl* 
HToKoroiLS 

4N4L'SI^    Of     T-lt    "T0HJE14STIC     14- 
ST«3lLirT    jr    4    THNtr-0| 4ENSI0NAL 
HT^.il'Or  JiL. 

40-41*    407  JIV.     ■'I 

fi»4eT06i»4rHy 

ELtCTWON  NICMOSCO^T 

C>«A^\CTLe|Zl  .J    rKACTjXtS    JT 

illCTxij  r  ./CTjd^APxy. 

40-«t6    497  JtV.     IT 

r*4CTu«c  iNCCMANicai 

,   STfctL 

CH4-4*CT'.»laiNj     H'4Crj-ll».    ST 
tLI.CTI4J4     r  ,f  CTj^-4AP>y. 

40-41*    457  JI».     IT 

f4Ee    440IC4LS 

syMP0ti4 

5IKTI    lNTtH.«AT10N4t    SVPOMo" 

ON  mtE   <4jiC4cS.    oMWiiSiTT  or 

C4.4?4IJiE.     JUCT     I»6«. 

40-419   *9«  UIv.      u 

raiCTiON 

4N4ty$ll 

r»ICTIO.   ai4*ltM«    I«   a    Taj-0IHE4- 
Slo'AL    L»Hi«AHf    roNCREiiIeLr    son.  ia'T 

L4rt«     4T     Ml^M     IL"Pt»4Tj.<e     4'IJ     2'-'?J 
IMI.SS04':     l.flllL^T. 

40-415    •7«  JI«.       9 

raicTtON 

SOIL    •«CH4NtCS 

«Ht4«     ST»LN.jTi    or     4«     H,£4l    &44NJLA-* 
STaTEH      HOl'    HJI.-I    »»CiJO''    CONOITT^-IS. 
PJTENTMl    »fPLlC4lIPNS    jf     T'lE    ST")f 
TO    LON4T    4."    r,.<4SlH.'«l    SJUS. 

40-41*    90V  JIK.    7« 

roicTiON 

•  ING-aOOy    CO«#IGUll4TIONS 

tfftCT    jr    f^irTir-S    J.   OPTIHOH 
T»w-0MeNSlON4t    AlNfS    I.    LlNt4m7£3 
^J»''4SJ'4IC    ri.0,. 

40-41*     193  JIV.        4 

ruCL   CtLUS 

C4KB0N   OIOlIM 

tLECT'»0w"tHlC4L    ""OCtSStS    IN   rosro 
S4kTS.         JIl'CT    CUKK'NT     IE  A  SI  IKE  Hf  NT    >* 
rj»£0    S»LT    'ON^OCTIv  |TT.        4    C4M'>04 
UIu'IOE    ro-<''4TIJN    C!LL., 

40-41*    «24  OIV.       11 

ruCL   CELLS 
C4l«B0N4TCt 

JEVtL)l»Hf  NT     jr     H0lTc..-C4«JON«TE 
'OCL    CtLLSl    LLtLTHOLTTE-fLfTHO'"-     IN- 
TEt'4Ct    4CitST<NCtSI    ELtCTHOjE    ri4-lTN'i 
TCyHNI  )  CSI     PI4^;.«CS'     T0«4fcJ    4    <400-«4TT 
"MTEHr. 

40-41*    42a  UIV.       7 

fUCL   CELLS 
EkXCTKOOCS 

sTojiES  or  ."oRous  f i.j4-TH<«our," 

tLuCTHOIES     '•r     ►'L4T1.0H     5LACK  . 

40-41*    191  OlV.       7 

fUCL* 

OltSCL  CNaiNCS 

;oM'«isTi'-N  amo  cahhohEtion  in 

OIlSEL    "INGl'tS. 

40-419    *40  Jtv.    27 

ruNCTtOMAL    4N4LySIS 

0^447049    l"4TMC'«4TICa»  ,  _^ 

I  N«  )  IN'JL"    0.'t"ATr«S    JN    A    SAN4;h 
SH»CE. 

40-419    a*9  Otv.     IS 

runnACCS 

MAUIANT   HCatiim   •AIIICL9 

«    UOJILL    COif'OUN''    T  (LN^AL     1"«M4'". 
STjTEH    ro<     'ME     t.tVtL0P4tNT     Of     "t'.-l- 
TE'4PE44T;J4t.    IL.CTNO'  IC     1»Tt«|ALS, 
AO-419    ***  JIV.     10 

fOZC*    I040N4NCEI 
^KOOUCTION 

OEVELOI'MfNT    or    t»PLJ»IVES    AN"     I4T- 
TIATOHS    FJi    SH.CIAk.    0P£-<«TIONS. 

40-41*    903  OlV.    72 

64LLiU«    4LL0rS 
A4SENIC    4LL(<yS 


QAM  -  »C 

C>«f5TM.    'il«U*THi       U«<S    4-<n    »IC    STVK' 
CNTST/M.SI    rTI»*w    •I'f'KT. 

THMtC     T»n.$    0»    UtVlitS    rOM    Mlf,^ 

i^»icif<T  •■(»»t«  to*vt-«»io>«  *eT*rc  < 

T*A|*L    *T*>>rTU-«ti»    »lTt    CLOULt 
C»«T*OkLeO    •-MluIU'i    P«J»»t«TItS. 

MHC   TMCMr 

OCCISIM  ••41'tM 

im.    TCTl-At    ST>t*Ttaii.*    IN    SO"* 
Fl>«6US-C*TL*    toAHlt. 

«0>«t*   Hi  01*.    ?* 

•MMCT 

■tanCTU   MOPCATICS 

miic  -teso^t'xco 

lOUtMC 

I0NU*T1'^>i    »taj    UfIO«lZ*TIOH    IN 

MS  FLO* 

MS   0IKJ|*««CS 

INtKiT    «~J|I1I>N    TO    *   rLddNta   r,«i 
8»    ««ltoH-<»t*^TI  ll3«.-»»Tj^.    *'4*tSTVg- 

B<(k*«UO«N    JISC'OHM.'. 

MS  FLO* 

•CktJUTION   T|MC 

sm.f  D  '•*«  '\  ot> 

A0-4IS   MS  illf*    I^ 

MS    lOMIZATIO^ 

ATOMIC  mo^roTics 

»»Tt<'-^0»    F->0«    ATOMIC    COLtlilON. 
AO^IS   M9  0I»>    '^ 

MS    IMIZATIOM 
%    MS  •'LO* 

IHCJ^T   ro«    IMC  'L0«   jf    aCAALV 
lOMlZCJ  <U:>rs. 

AO^IA    J«T  01/ •    »^ 

MS    tOMlZATION 
INSTttUHCNTATIOM 

fLtCTi)OMAiM(.TU    "t»1>    6'    AUOINO 
HCaT    A4'1    «1>1T1C    CNflir.r    Tc.    A    bA<. 

*o-«i*  iia  >Ji<'«  '^ 

MS    TU«aiNK   SLAMS 
VIMIATIM 

OA>M>I'«(i    TMt    Ai.HUOTHA'lIC    rOWCt     I  •< 

vA^  VI  m*rioN. 

A0-4IS    •»<)  t)'"*    '^ 

MSCOUS   WXKCT   MOWLLMTS 

coMeusriM 

CO>*j  UTtfs   >'HEkSL'He    jScILLATIONS 
IN    &ASC>JS    •'«0»'€.LI.»'T    <4JCk£T    l«OTn«S^ 

6ASCS  '' 

mA<44.»TIO«    0»    »OMI^    HtitA^CH 
ON    ABS'W^Tl'^N    ^    M«e»    *▼    ACTIvr 
■CTlLS. 

AO'-AIS    M*  U'''*     *'' 

SASCS 

HCAT   TMAlOrt* 

T«tATI$«.    ON    THt    tF»tCT»    0»    OI'FJ- 
SlUO    A«l    CxfUUAL    Hf  ACtlON     IN    C9»:Vt<:- 
TKt    MCAT    T»AN^FIH. 

*o-«t»  013  mo*  " 

MUS 

HCATCMS 

A    ti«»»H|Tl    |Ne«T    MS    tHATt*    »0« 

•«•<    STi^')IE<>. 

AO-41*  J»a  «"*•  « 

MSCS 

■  INCTIC    TMtWIT  __ 

OIAIVATl^N    J»    Sl-'Ul    t»»^t»SION 
FOM    TMt    NC*«    F^tt    »»TM    IN    A    rLUI". 

Ao-Ais  Ma  o'"'  »* 

MSCS 

»HwTOCHCN|StMY 

T*A*St»ItON    <*r    SUWWA^V    •«»0«T    HO" 
rAf<«ANr    ON    PHUtOCxe'ICAi.    INVtSTir.A- 
TluSS    lJ»    6*'tS    IN    TMl    »«•    IXTMylOf'. 
A0>«1*    M«  !>'<'•       ■ 

SASCS 
^oTOM  enoss  hctions 

Lisri«(i  T*  HA»i««  r^j"  A  mojccT 

U«    A^TC^ItO'l     ION    l»'ACr    »«€NO»-N»< 
CxoAU.     T<»S«Ft<    :«0«»    S£.CT|rtN*    ro^ 
LT««N    4L»-<»    L»liS10*'S'     J»    »»tCT»A 
IN    ►IN*    *rTrHt<t.O«>    r»ClT»TION 
••ewHANI«'4l    'O    JATA    '■■CStNTtO. 

A0-41S    •><  J'**    »^ 

MNCMTOMS 

«AI«NCT0HyOMeOVNAMlCS 

t«A»V.»T>ON    a»    «IS»IAN    ^ATtNT    04    » 
l»VA.«tl»    •<»6<f T0.ASO»*«N|C    »C    aCNrAAT*)* 

AO-41S  M«  a'"-     '' 

•COWSICS 

COUATIONS 

tilnD4   Ar«*LT*IS    !•>   ttCJOtSICS 
C«><«»UTAT|3>. 


*0-«l*  )tS  Utv.    IS 

KOLtlCT 

sunrscc  TENSION 

Ht«I    r^r*    ANO   »l«rA.t    ST4CSS   0  4 
ANw    NtA^    At    IScAVJ    IN    r-tt     T«AOt 
■  IxO    KC'iIO-4. 

AO-*!*   •••  t)!"*      ' 

•4.SSS 

HCAT   TUCSTMtWT 

THA'.SCATION    or    »P«t»*N    )<CS(.A»C4I 
SJ^TtNl  4-,    .r    I»JNC««T»TAI.I.W1N*    V|T*C- 
OUa    POl.»Nf«»l    ••'H.y»IN»LAClTATt    4N0 
t»<K»»T*HeNt. 

A0-4IIS    110  OIV.     \* 

•LASS    TtXT|Ll« 

HCCMMICAi.  ^OrCRTItS 

1M«M.ArTUN    rtON    HUiklAN    *lXMt 
CHAN<U.S    IN    '»MT,|:0-»eC-44NIC»L    AN" 
CLbCTHOlNSol  ATIvJNAl    PAJXtBTIES    nt 
CJH»"«tSSCO    "4Ti.mAl.«    i)4jt»    Tic 
IN>l.Ut4CC    J'    T«.»»t««Tu-*t    ANO    OT-^"! 
rAl.TO«S> 

AO-415   MT  JI«*    I* 

SL'SS    TClTtLCS 

^•OOOCTION 

SWt«    Ot«'tNi>tNCt    OF    »I«tN»tM. 
•tt11N.-JC«'TTlNi    0»     StASS    riUC*^     l» 
NtlAtSt     ■«1»LL1ZINS    TtC-«NlJlltS.    •J4"l.t 
ORAAlN'-i    STuf^lti.    BUMOLC    *tP»<ATI'«N 
STjOItSi     »  .'    Si'CClNCN    rAAAICATII*  . 
AO-AIS    l>«  ^I»*     I" 

•OLO 

riu"S 

■CAi'JUCNrNI    0»    NIC«J«AVE     ABSO**- 

tlUS    AT     J.i    Kl«C    0»    »0    A^O    C'l    ILTT^i- 

^aTCO     )NTU    BOl«    SNI     »J'4rACC    «tSIST- 

ANC'.  I     f4t»j'    lt»P    IN    NO-«<»L    f  UNO'if  T  )•. 

A0<MI15   VT*  Jt».    7^ 

•OMIO«CTtltS 

KAUAM    ANTCNNAS 

•  AUA-I    ■»t>Sy«t'«tNT    0»    tttVATION    «N0 
ALTIToOt    •!»«     IULTILOSE    ok    V-»E<" 
MAliIATON    p»TTi.<«NS.       OSt    or    A    O-Wjll- 
•«tTl«   f  tH   LIEVaTION    injjc«tiun. 

AO-«l»    M>  Jl**       * 

SMINOCMS 
SKOACMCS 

•  S    *  iT5««T|w    6«|l«0e<    '0<«    PNO'HJCInS 
«t«.ICAL-'.*J«NO    FOWN-MUlCvO    "I'UM'S 
»4>>*CmES. 

AO»<tl»    l»0  3I»«    '* 

MouNO  crrecT 

THtOMT 

»E*t«''C'    PXJo'^A''^    Ot.»l.IN<i    •!▼- 
SHjlttO    EFFtrT    .•MtNO-tN*    *>•£ 
^•L'tNTEo. 

AO-AIS    72T  01»«       •» 

•MtMO   CrrtCT   MACHINES 
AtUtTSIS 

•ESCA^C-4    PNjla«AN5     (HALIN6     AlTM 
SKjuNo    E"tfT    •'MENO'-ENA    A»C 
P«4.iENTE0. 

AO*4IIS    717  J  I"'       ' 

•■OUNO    CrrtCT    MACMtNCS 
AN«4IA.AII    N0Z7LCS 

•  INJ    TJS'EL     TEST    DATA    ON    CIHC'1.*'' 
AN.40LAH    JCT«    Fj«    (.HfUNJ    EFFECT    "4C4fNt 
"0«ftLS    »«E    >NAwT/ED. 

AO-416    0««  0I*«       " 

SKOUMO  crrecT  hacmincs 

CAMSO    ^HICLCS 

0»t.H»Tlu»AL    ANAt»SI>    OF    Trtt    ii$C    '^ 
4I«   CuSU).    »EtICLE«    14   SI'^'ONT    nf 
TMw   A«'4r«s   "ff-mOaO   LOilSTIC    N|««IJN. 
AO-411*   >«>  Jl*'    n 

•■04JNO    CrreCT    NACMINCS 
NOUtL    TESTS 

•  S    AtALT'IS    0«    Th£    HESU-TS    0»     •INO 
TOxNEV.    TEST*    0  4    A    CI»CJt»»    "OOCL 
dH^/l'NO    EFFtrT     4ACHl»,E. 

A0-A16  aso  oi»>     * 

MOUMO    SO^MO^T    C'MIIMMCNT 
■CA^ON    STSTfMS 

•INJTEHA'»«..A»0N     ST4TENI 
aoALlriCATjA    ^HOft**"    »40    STATUS 
•EKCHT. 

Ao-4115  sas  OIV.  i» 

•KOU^  OTNAMICS 

•CHAvioa 

»ACTDHS    <»«OJOCIN6    OtFENSIVt    St- 

MA.IOn     tlTiTS    jHOO**. 

AO.«tS    7S«  Utv.    74 

MClWItLA    •AKFAMt 

MOUCLS    ISINULATIONSI 

»    l.»4C-<t«Tt<    NOUEL    9»    6UC*«lLL» 
•AhFakE. 

A0-«1S   SAS  ^I«.    I* 

•UIOANCC 
TXtOWT 

:AlCJL»T!N(.    T«t     INCITI*    0»    A 
*>juOEH    In   C"*TaIN   6l'IOA4Ct    p^OBlE'^S. 
A0-«1S    •»•  U'V.     «» 

•UlOtO   hISSIlC   Ck>««^OMCMTS 
OIL   TAN«S 

flNAt    Mti-O"!!!    ISC««E*»EO-CA»'ACIT» 

LUUf     TA'W*    CTk     I»E    ATLAi    "»-S 


s«i*TAi4e«  t>bi4C. 

A0-«t6    200  Ot«.     II 

6UIOC0    "ISSlLr    CO»»»ONtNTS 

ouAklTr  cONvnoc 

•INUTE^A""    AtCE^TANCE    Sl-^NAWT 
"E.'OHTl    rTN-«Jjl     "OrEL    «»«'-AOe. 

AO>«IS    %ti.  O'V.     1? 

suioco  HissiLr  ci*««»0Ne»iTs 

TtSTS 

UCIAulFIC*TluN    »^C&«A'4    4*0    STATU* 
MEHCHT    1*    NlNUfl"AN    •EAf'ON    *»ST'" 
COI'ONc  4TS. 

*0-«l»   •»»  OIV.    12 

•UIOIO  nlSSlLrS<*l*>T0>«l«> 
HAINTCNANCt 

MUEflNjf*     lA    ■«)»    A<0    H«»7    •CC^T 
"OTPAS    -     I  .•I»ICTII»N    ANJ    MAINTENtNCC. 
A0'>4I1S    «7|  -II«<     17 

•UlOkO  n|SSlLrsiSUM'*Ct-TO-S«WSCtl 
ACCl'TASICITY 

-INJTE"<A«     A,.Ct»'T»NCt    iU<W4i4T 
NIHC4TI     FTm.4>^I     "OOEL     AS^-^JB. 

A0-4I1S   BTi  'JI».    1? 

SUIOCO   MItSIcrS(SU«'*CC-TO>SU«'«Ctt 

scco4i«>sT4ar  m«)To«s 

OUALtTt     f^St^MANCE     Tt>TS     FJH     NINJTt- 
"4..    SICJN0-'T4jE    "OTO«». 

A0-41S   MS  OIV.    17 

•mosco^s 
KAuiATiM  errccTs 

SPMF      |H.<>mATIUN. 

A0-4IS  7Sl  Olv.  70 

NAktUCS 

MASS    SKCTKOSCO^T 

-ASS    SPl'TH  j-'tTNU    413    TMEWMO- 
OT.AXIC     STj^t     jF     ^4<E00>    T.4»«iSITI04 
"ETAL     <»LlJ«'S«    rtU    4NJ    T«t    :n«.04I>rS 
ANO    B>«)M')l'    O*     C«««     NNt     rr.     4N0    NI. 

40-419   S*0  Olv.    74 

HALt    I'FtCT 

CLCCTmc  ruLOs 

•  EA«     INTFRA^TION    TMtv)*'    'OM 
CHOiSt  )    FJiio    ACCLl.l'44Ti*«S. 

A0-41A     4414  Olv.     t% 

HA4>4<>NIC     ANALYSIS 
BALL    BCAKINSS 

STUJT    OF    TMt    VlB'ATIjN    C»<AMA;TE4- 
ISTICS    yf    jfAi«iNl,S    -    SPECIAL    4tP'~4T 
ON    "AH4>NIi;     4N4LTSI?     OF     THt     4EL«T|V» 
A«i«    "OTIO.     INjOCEU    BY     «A*1A4LC 
CL45TIC    CJ'.'XIanCI     in    lALt    •t4«INiS. 
A0«4I»    tM  Olv.    74 

MC4T    t«CHAN«CPS 
AIM   COOCCO 

COMPACT    AlH-COOClO    SJOIOM    "HAT 
E>t.HAN'te4S. 

A0-4U    IS*  OIV.    70 

HCAT   TRANSrC* 
•ONANCS 

titNt44l.     P«Or»E'4Tll$     JF     MEAT     T4»  44- 
tti    Tmk)JG-«    4    riEilOV    OF    CL'>4tO- 
STmEAMuINCI     NAvIE'-'TOAi*    EOviATION*. 
A0-41S    ••«  Olv.     7* 

HCAT    TMANSrCW 
BOUNOAWr    LAVCM 

.A«l4AH.     THANSITIONA,.*     AN3 
TUKHOLtNT    «rAT    T4AN5FE*    AFT»4    A 
S14I.P     JI*C0*TI4UITT. 

A0-41S    BTS  JIV.       « 

HCAT    TIIANSVC4 
LIlJUlO    MCTALS 

»"<»0i-«E4j    xE^OXTI       LIjUIJ    NETAL 
»OiLlN'-|    -4EaT    T^tANiFt*. 

AO-416    JTJ  JiV.     17 

HCAT    TKANS^C* 
TMCOWT 

T«t4TISi.    ON    The    trFt;TS    OF    jirpj- 
SlO«     4*)    C"?MK4L    ■F4CTI0N    IN    C'lNVC- 
T|»t     HEAT     T^ANsFE". 

AO-41*    01}  Olv.    74 

MCATCBS 
SASCS 

A    (.HaPmI'E     JNENT    SAS    ME4TE<4    fo-* 
"Mw    STj'lEi. 

AO-41*   >«<  Olv    ^n 

MCLlU" 

BUItSLC   CHAMPCMS 

TMt    PHOJltM*    «tLtV4'«T    TO    ••0SITI3N- 
INu     TMt     HCl'UM     t-44M"E4     IN     TME     B^O 
Mtrf/C     4F-.4TIVE    1    ME'ON    StAH    AHE 
PI»CUbS15. 

AO-«lk   MZ  Olv.    ■>" 

HCLIJP   MOUP   SASCS 

MECOMaiNATirtN  kcactiohs 

THE     *ys\\   1T»    4NU    »ECJ'"B  I  NATION    3» 
POjITWC    4a»E     ^4^    IONS. 

A0-4IS   BIS  JIV.    79 

MCMISPMC4ICAL    SHELLS 
BUC4L I N9 I  MECHANICS) 

TMt    EL4STIC    |.llC«LlNj    STMCNaTM    0» 

•vt^MM-Mt.t^ECT  utCP  SPMf4i;«L  Smell* 

•  ITh    I  jE al    •OU.UAkI'S. 

43.4I*   057  Olv.    ys 

H|SH.TCMPCi«ATli<IC   MSCARCH 
C AMBON 


NI-« 


A    »r  IJ»    r»      |.,L    LLAfllC    P'J^l»TIC< 
UF    CAMI)4S    >NU    li^APMlTE    AT    •.MM    14) 
AT    "lul    Tr  irLM-TiifcL' •     A  41    J<"    Tm»     «^4t 
C  l«'.'UCf  I  VII.    A,'<Mt»1     J»rf   iSlvIT*     K 
&H«»M|T';S     A»     MJ.,-4     1»Ml»..,ATli»LS. 

A0-4IB    2T»  JIV.     It 

HUMAN   CNtilNCE4|l»a 

SUIOCO  nissilcs 

^U•^<C»     j'     KuLOMMI  NU4IIPN4    «T 
MU.tAS    F»CT»^»S    i.N,.IN»C«I  .r,    tV*LU4T)-4« 
OU^IN*.    \'»'4»    HIiSIlL    STSlfS    JEv'l'JP- 
»t  •'     ►'■4  )-i4A"S. 

40-41*    4*1  JtV.     74 

MTD4IAULIC    ACCl-MUkATOMS 
MTwAAUClC    SVSTCMS 

•>tS<.»4C-l     IN«t*TI&4TI  JN    1>F    MVOUtJLl 
►■JtJATI   )«    C'-NCi.l'TS. 

AO-«l»    1)0  Olv.    7f> 

MT04AULIC    ACTUATtMS 
MTUAAULIC    SVSTtMS 

«ES«;\-4C«    lN«tSTIR4Ti  jN    OF    HinP4JLl|C 
»'Ui.' ATI   V.     ^''•.Ci.>''S. 

A0-4t»    |>0  JIV.    7A 

HTOMAULIC    SCMVOMCCHANISHS 
MVURAULIC    MOOClS 

«ESt«4C>    INvESll&ATI  JN    i>F    MT^BAiLl 
►'JwJATI  1-4    .f^NCCTS. 

AO-416    IM  Olv.     ■>*. 

HYOHAULIC    SrSTCMS 
HTUAAULIC    MAOClS 

"£S£»-4C<    l^.tSTItATI  jN    JF    MVVAJLl 
>'v>w«ATl)'«    .'■NC4.>'Ti. 

AO-41*    IM  Jiv.    7«< 

MTOItOVOlL    BOATS 
PITCH     IMOTIPNI 

~ii.ln\  ft  »NU  »*|TC"IN*  MCTIJNS  <?r 
Sl*'t4vi.  iTUMLj  m»U»0»JIL  CP4FT  IN 
i><nt&U«.t4    !>'4S. 

AO-419    *B3  Olv.     «< 

MVOMsfOlLS 
CAVITATION 

CONVE  4TI'-N4^    F|NST-J.»0114     tsl*"*- 

C4<IT4rl4'i     "TO.JFUK      T-4t.0»»      IS 
HC.IEtE  I. 

40-41*    1*3  Olv.       9 

MVOMOFOlLS 
»LOTTC« 

*N4l»SI»    U»     iMt    mT0'<XL4STIC     IN- 
ST«SlLlTr    jF    A    TMNLf-OMCKSl  JNAL 
MT^'OF JiL. 

AO-41*    407  JIV.    4| 

HV040SCN 

(ICIT4TtON 

ST0J»    JF    MTjMOtaEN    E4.IT4TI0N    ANJ 
Il»4l24ri')'l     IN     ^OlAN     PMJ^INENCCSt 
AO-41*    2«i  JiV.     7*^ 

MTMOMCTC^S 
TCSTS 

tNHJM    A'aALT^tlS    0*     TMt    "OOlFirr 
MUrtlDITT-TL-PE  iATU4l'     MEAiCHlNta    *•■  T 
A-«/TMg-ll. 

AO-41*    >«1  Olv.        7 

HTPCNSONIC    FlO* 
P«CSSU«C 

mtsSJi^t    0I>14lOLTlJ4    I  4    TMt    «T4 
SAIION    '^Eil'^NS    UF     BLUNT    40JltS. 

AO-41*     004  JIV.         C 

HTPCMSOMIC    alND    TUNNCLS 
SHOCK    (AVCS 

«M0C<    aAVES   SU»'t4    Mhosed   UN 
HTKl4vtL'>CIT»    FlO»    in    a    StLlJ 
P«JPCLL«'4T-''m,tN    Ti'NNtu    I'ifJ    TO 
SI-iL't4TE    fli-'ST    t»'ECT4     JN    A    ^tE-T"' 
vE"ICll> 

AO-41*    21*  Olv.    17 

ISNITION    STSTfMS 
IMITION   CI4CUITS 

'•■a»iLE<4>  of  elECT«ic4l  auiumatic 

OL.ICLS    ANJ    ELtCTtilfAL    EOCIPMENT 
OF    AIMC-^AFt. 

A0-41S    BTT  JiV.        I 

IMPACT    SHOCK 

OirFCnCNTIAL    C.IUATIONS 

IMPACT    u»     4<    tLA4iTIC4LL»    C04iNrCT'U 
OUuSLt     <CA4    SV:>TfM. 

AO-41*    111  Olv.    7^ 

IWICAT04    LIGHTS 
■AMNINO    SYSTEMS 

tVAi.JATI'-N    Jf    4    PiLJT    »4*»IN'. 
INUIC4T-M. 

A0-«tS    M9  JIV.        I 

INOIUM 

MAoNCTIC    PXO^HTICt 

M/L    EFtrCT     In    PPLTiHTSTAcLINr 
INUll/M     ".LAT'S     IN     A     "'Ar.4t.TlC     FfEL". 
A0-4IS    074  Olv.     1 7 

INCMTIAL    SUIOANCC 
INSTRUMCNTATION 

INflTIA^    aUlUANt'     EJJiPNtNT    TP»T!-4 
ON    TMt     4IT    P4ti.lSI0'     C£  •fSlfJt.E    'IT 
COIPAMlTIVt    •40v,»ET-*40Pll.Lto    SL»P 
TCTS. 

AO-41*   2*3  Jtv.    14 

INTKAKCO    9CTCrT04IS 

IICrKiaC4ATin««    STSTt'S 

^tVtLJI»"»»  ST     or     A     MlMiATUMJ     NO\- 


HL>.IP^')C4T|4,.  ,L«Nir. 
IE  ItCTJ^    tl    TT   lii-bXf 

•I  IH     A     LI''.     tlr-tCTA" 
•  IT"    Ui'CXATtUN    IS    i« 
AO-41 5    •** 
IN^WARCO    4A0I*TI0N 
CLUt'DS 

•■AuMTIt,.     K.TTtX' 
Cxj'    «\  4-.C    '"aSuXytJ 

TMt  Ca<i  (1l»n  jtA.  r 

AO-41*    S90 
INOMtoANIC   POlvmCKS 
COMPLCK   COMPOUNDS 

!  »%T<csi'  u.   :l(u4 

►-Jt^MtHM     ^«      (,.?-I" 
PMftJ     A  (J     l^     I>'T4IJ| 

A0-4IS   TJ3 

INO^'.tNir    C.<J'4UIS 
Nt»'LACE«C-4l     HEACTIO' 

(>m:oli  4atjicn<  1 1 1 1 

ciu'PmI  4IC    'CIji    CMf 

ANu     l«     %PCl"«A|      ^tP* 
A0-4IIS     7)4 


t44Tn4'   ru4<  <«i 

IK  .  I  TMt '4  7  « 
CT  .OWPATIbL' 
ACL. 

JIv.  1  ' 


S     i .    TMf     «.|2     41- 
BT    Tit  J<    III     •JV'-N 
0-^1     JULT    1 4*1. 
Jiv.      7 


01  4ATI  JN     INONiANi' 
INJjI^r^lulNri 

SCI    BM»»nj, 

jIv.     10 
ATIJS    POlTM'^si 

METAftN    THI» 
ANJ    niPHENTL- 
N|t*L    AN4LT4t* 
INT. 

JIV.     I« 


INSTKUMCNTATinN 
MCASOMCNCNT 

CTIH.-<4tTtC    aAtS    OF     14P».0VIN6 
MC-SUNI4;    lOuI^mENT. 

A0-41S  •S7  olv.    ^r> 

INSTMUMCNTATI04II 
TKANSISTOWS 

••M0T1CLl.'"T«lC     T4»NSliT0'4IZEO    T^ArK- 
IN..    S»STt'4, 

A0-41S    U4  JIV.     40 

instnumcntation 

Vlll*AT19N 

4EAMIy:^    tesi    S^'MOlli   A>4t    CALI)^*TEl 
1-4    AN    tFFO-<»     Xj    LST»bLl  >•<    TML     INTLJ'Nri 
OF     TMt     SOI  <OLt     U»i    iTA4  1»r,     VlSKATf0  4 
■EAOIN.S. 

AO-41*    |T2  Olv.    74 

TMl      ist    fF    As3t"IO"E»L4f •     4N0    A 
COMPAl<I<i>N    .IT.i    jTMrR     TTPtS    JF    »IC<- 
U4»»    I><     lEA'.t'.b    VIHK'TIJ.    fTl'OIt^. 
AO-41*    ITS  JIv.    74 

to*  A4P^ITllLit  LAtl»<«T|ON  OF  T  te 
ELcCThICAL  "TSICx  A' D  J'  TMF  Hir«J> 
OF    ANUC^OMLYtMs. 

AO-41*    1S3  JIv.    7* 

|NVCMTC«S 

TNANSISTOaS 

INVlSTI  ..ATIjN    JF    L0«    J«.P1(T    VOLT»',t 
CJ'.vEMalON    TU    .itTl«"INt    OPTI^uH 
AM»<lt04C  I    A.''    CunST*!  CTI  jv    jr    CONVEX- 
TCH   MOjri.s. 

AO-415    STl  JIV.       4 

ION    *eCCLCI«ATO«S 
ACCCLC«ATIO»< 

»BST4ACT«     t-i'in    STMPJjIuM    JN     ION 
ANU    Pl»S'»a    'CCllEKATIO^. 

AO-41*    MO  JIv.     74 

ION    LNCINCS 

ELECTRIC    PKOPULSION 

5UM4»«T     -f     i.»Pt4INE  «r*L      IjN    40C<''T 
PNJ&RA'4. 

AO-41*    014  Olv. ,77 

IONIZATION 
MTUR06CN 

STuUr    OF    MTjMUUt'     Ea.ITaTIun    «4J 
IOmIZATION    In    »0l44    P4j-INt*lCES. 
AO-41*    2«2  Olv.     70 

lONOSPHCKC 

D04»PLE4   C^ffCT 

C«T4ACT|fN    AND    COHHtCTION    OF    FRE- 
O'JLSCT    CRRj'S    jUC     TC     IJ.0SP'4t«IC 
4£F»ACTns    rFFcCTS    IN    CJNJUNCTI'VN     IITH 
SAIELLlTE    T'AC^INfc    •»     JjPPLF.4    MTANS. 
A0-41S    VAT  JIV.       •> 

IONOSPHERE 
MOUULATION 

ION3SPMt»IC    tROS»-M0Jin.AT|JN    or 
CUaPIC    ■40Ii'-|      A    TECHNIJUE    rjR 
TN»tSTl'iATI«&    IMt    UISTJHBtJ    3    Rf.I  J'l. 
AO-41*    *>*  JIV.       7 

IONS 

■  •4147    OlrrRACTION    ANALYSIS 

»-MA»    STKOUS    OF    04.IANIC    MOCCCOLES 
(•EmERALLY     1»'    TmE     IONIC    FORM    ANO 
OILlTEJ    STkmCTuMALL*    8»    COMPlEA    134$ 
4M1CH    J>4IS>TE    THt    PAC<IN&    OF    THT 
SiHlCTjRES. 

AO-419   ••!  Olv.    79 

IRON 

CMCMICAL    ANALYSIS 

I  St     )F    ^'LLiC    4CI0    I  4    SPECTHO^CO-'IC 
STjOItS    JF    TANTALUM.     NIJBIUM.    TITAVI- 
l>M4     IMJN    A.f-    OtMtX    "tTALt.. 

A0-41S  •••  OIV.   4 

I  HON 

SINSLC  CRYSTALS 

3ISl.X*TluNk  ANU  PLASTIC  ICHAVIJ* 
OF  IR04  SI  .rcE  CRYSTALi. 

A0-41S  700  Olv.  17 

IRON  ALLOYS 

CRYSTAL  LATTICCS 

0RI.I4    jF     Til     M'VAH'     tFFtCT, 


NI-7 


HUM-  LIQ 

40-419    *SS  JIV.     17 

isKYANATC  Plastics 

MCLMANICAL   PROPERTIES 

'IASIIIlITT    ur    utilI^ISm   ULTRaJonIC 
TtsMNI  i  CIS   TO    .EA^u't    NlCHANICAL    p^op- 

fMrifS     JF     L»St     HJLYrHtr-lAKLS. 

AO-419  saa  JIv.  ^0 

JCT    (»UNP$ 

CASCADE    STRUCTURES 

CONSECUTIVE    jPtNATIJ.   or    ..AS 
LJt.CT0-4S    U'.'"EN    STtAf-t     STATE 
rO.OITl  )«S. 

AO-419  *4<4  JIV.   9 

JOB  ANALYSIS 
CLtCTRONICS 

►■OST-mAlNl  .1.    Hl»F0K4ANCF.    CNITE-4T0  4 
tltVtL0P4ENT    ANj    At'PL  ICaIIO-41     a    mulTI- 
riMtNSl  l44i.    SCALING    AN41.YM4    Of     T-4£ 
CIMCOIT    TrPrs    »tBAl«tO    aY    NAVAL 
AVlATIll    EL'CTtj»lC«     TtC'<MCIAN4.    . 
AO-41*    092  JiV.    74 

K    MCSONS 

PAKTICLC  TRAJCCTORItS 

TMt     =.»Oil  tMj    iJlLrvA.t     TJ    POSITIJN- 
INu     TMt      4ElIU"4     CHA'4Pt«     |S     TM£     eOO 
Mt«/C     4C>ATTVE    4    "t'ON    'lEAN    4ME 
"I  jCUSSC). 

AO-41*    «4la  Olv.     70 

KINETIC    THCORV 

OIFPCRCNTIAL   CilUATIONS 

OtMIVATj'-M    jF     M-PLt    tAPRtSSnN 
fUM    TmE    •4t«'     F.^tt    p»Tm    IN    A    FLUIO. 
AO-419   M2  JIV.    >*> 

LABONATORT    CanlPMCNT 
RAUI0«tOL06V 

'.'Evt.L>*»>4''NT    0*    A«     AP.'4R4TUS    FO< 
PAHTIAL    Ctwl      IoKAUI»TIJ<    « I TM    |4    MEV 
PROTON i. 

AO-419    «4B  Jl«.     !•< 

LAMINAR    SOUNUARY    LAYER 
COHPRESSIBlT    fLOB 

FRlCrns     ANALYM«      14     A     T4J-UIHC4- 
4|UNAL    L»M|»AHT     CUMr4ES>I  Utr     »0iPNJ4»Y 
LAYtR    AT    MI'M     ILMPt'ATj^C    ANJ    ZFRO 
PRLSSUME    l-.fJl^NT. 

AO-419  *7W  OIV.   4 

LAMINAR  SOONOARV  LAVCR 
SMtAR  STRESSES 

INsr^■^Il.' lY    ASU    'ON-i.INtAK    oEvElop- 
Mt«T    of    A    ilSTuMAlU    Sm£a4    layer. 
AO-41*    171  Olv.       4 

LAMM 

EXPlOOINS  alRCS 

LAS£«    'M'M    IsTtNflTr    PliMP    0£M'i4. 
AO-41*    024  JIV.     79 

LASCHS 

PRCAMPLlf IC»S 

TMtJ^ETKAL    ANU    t  «Pt.-<I"LNTAL 
IN.tSTI  .ATl'-N    jF    PKrPri4rlLS    jF    L»9C4 
PRtAMPLlFiL*    fJR    AN    0PTK»L    J0P»LE< 
XAwAR   RECEIVER. 

AO-41*    a4«  Olv.       4 

LASCNS 

RAUAR  RCeCIWCRS 

'•tCEIVE'*'    FJK    LASER    -lALiARS. 
40-415   *«1  Jiv.      S 

LASCNS 
RUMY 

CRYSTAL     IM»'tKflCTIO"4S     IS    .<U6Y 
LA»tR    C'»YST»L». 

AO-41*    **«  JIV.    29 

LAUNCH    VCMICLFS    (AEROSPACE) 
RELIABILITY 

•»ElIA3IlITT  PROfc'AH  ^EOuKtMENTS 
»0M  TmE  Alt"  a  sY^TEo/ltilNI  PR0';4A4 
ARC    SPECIFiru. 

AO-41*  aM  olv.    12 

LAUNCHING 

CONTROL  PANELS 

Ttsr     JF     >     LAUNCH    ANJ    COMMUNICATION 
CU..TROL    C04«OLt    «0*    MI4JTMAN. 

AO-41*    091  JIV.     12 

LCARNINa 

NCNVOUS    SYSTCH 

NERrfJUS    PKOk-ESSt*     M    BtHAVlOR    AxlO 
LtARNI  4'i. 

AO-41*  yra  oiv.  \*< 

LCARNIN* 
REAOINC 

lEAHNIN^    via    PN0SRA4t0    WCAUINC    ANO 
cot    VERSUS   RESPONSE    IN    PR01.RAMCO 
READING. 

A0-4IS    «>«  OIV.    7R 

LIMITCMS 

SCHICONOUCTOR   OCVICES 

SOlI>-ST>TE    S    ANO    »    iANJ    LlMITE-44. 
AO-419   VST  Olv.      4 

LINE    SnCTRUH 
INTENSITY 

etAEiSJ<«>'Tlo.   EFFfCT    jN    SPECTRAL 
Ll'41     IsTENSITY. 

A0-41S  **0  OIV.  79 

LIOUID  MCTALS 
BOILINO 

PRUtiHESk    RtfURTI       LI'4UI0    METAL 


UQ-MIC 

CLlCTMie   'UkOt 
t>«.   CNl'ICAi.    L»'*Ll.SCe«iCL> 
LlOUiDS 

rik«S 

kIMIS* 

■  INCTIC   TMCMV 

ruM   TmC   iC**    '•«tl   »*TH   !«•  «  rtutP. 

LiMioa 

•MMCTIC  miopchtiu 

ci>'«rucf  >«. 

bIMIIOS 

Llwl'IUS    »NJ    Ll<UlU    «OtJTIO«i<. 

LMISTiCS 

■OUCLt    ItlHULATIONS) 

»•0L»^I5    Lj&iSTIC?    -WJCL* 

•0-41*    J*l  0>*'     >' 

kMUTICS 

t«»<»»OnT»Iiu^-l«.»e»tO«T   »T»Tr<»  ro-* 

•lACMIMC    TOOkt 

CklCTMOCMOSIvC   XACHINtiM 

»-««»oic-<ccH»i»i>.»L  '»eTc-«i'»s  ••4CHtNe. 
"OwtL   •».-«.  - 

M^-419   Ml  <"••    »* 

HACMIMCI 
S£^UCNCKt 

5tCJ«4N»    »I4Tl    »SSIj'«*t'«»    '0» 
M.''C't<iri4L    "4C  <lNt>. 

40«41*    •>!  3'»'     ^ 

.    NAMITIC    4U,P*S 
■  IKg 

••4to:«CTlc   mj^l"TUS   J'   zu^not    •!•€ 

4»    L0«     Tt'»r»*4IUKtS. 

40-«|S  aTT  oi*«    «' 

KAVftTtC   CO)tt> 

IMTmjMe>«T4T|M 

1«4<V.4TT0'.    U«  4»TIC».E     0«iC«IPl*'. 

tH    IH»T-«J<«».' T    CUH  1«l    1  «»tST|64TIl|4 

or    TMt    m«0«>'«T|IS  O'    »<4LL    ••4W»»»IC 

40-«|S    M7  !JI»'     '"^ 

<l««Nt.T0MT<MO0V<«4«  I C  t 
•CNCMATMS 

T«4«M.4ItU<»    U»     "«US*14S     ^4lt«lT     X     4 
»0».StlJ     »«1'»'T0  .4SUT*-4"IC    4C     <t«ir«4T-»<. 
40'-«IS    »••  )><<'•       '' 

H4«I«TOMTO<IOOV<«4M  I CS 

MCATcas 

4   i^4(»M|Tl    ii»t«<T   ftA»  Ht*Tt«  »r« 

40^1*  >«a  OK-  ^ 

n«Mt  TOmtohOOvimm  I  e  t 

4i»K«04C  <  4i»r  cjxsi"ueTij^  or  co^vt'*- 

Tt«    ••OJCLS* 

40-«l»   tTl  U'"*       • 

M4|l>tTtllA«ICC 

rctSMT   TtSTIlM 

4  »T4TiiT|C4L  ue»c«i>'TnJ««  or 

UC>«<NU    ■4TT'«N»    IWOtVMj    Tl^JOftH    TJ«t. 
40-«l»    M7  Ul».     I< 

n«>i«^4CTjm<i6  MCTMOOt 
|iira*MO  CdUI^MCNT 

►•OOlCTI'S    LHili^lBKa    •«4»0»fl 
|«iF<<4l(C1    Ot^tCTU*. 

40-«l*    IJ»  '""'•    »* 

M4IM#*CTum*««    MCTMOOt 

^**I^io!''ttrji.    Mt4Sii<lt   '0»  r^MM4HIJ— 
4LuO'r«    •Oit*    T'»4««»1*T<WS. 

40.415    •••  O'*'       • 

•Mts  »»tcT*o»eo^» 

MANIOCS 

»4»S    SPLfTHjMttNtC    4.0    TMtM»W- 
OT^MIC    SJyt     Jf    l.*?t<XJ.    T44««SITI0« 
•itf4L    •<4LIJ'»1    'll»    »'»J    ^*<    C-^L «•!)'& 
4^    OMO^tOt'    O*    C«'     •"«.     CC.     4N0    M. 
40-^15   MO  3'*'    " 

M4T(III4Ct 

eOMruTCtS 

4«n.lC4TI0«    U»    C»TO*t«<IC    1tCH«<I*lC 

to  co"»<iTtn  tivh^ulP6»i  >»4rrm4u« 
tewMiwcy.Ti  »u.»t.«co'Oiicr!«'.  'w\  »-^ 


40'-«l*    >••  "•»•     ^" 

•MTIMIACS 

t^ACC   CIVlMONMCNTAk   COWITIO<«S 

TMt    CFfLriS    0»    iI"0(..»Tt'J    S»»4*t- 
C'«<I*04'4CNT<L    (.n'OSliaC    (Cpt    lV4L>'4rrO 
rOMt    |.c»*Tji'l«ji    »L»iTUS.    LJ••tC4^(TSl 
^<«W»tl,L4^T»>     4,><.4TIVC    ■«4ri><|4LS> 
V44.VCS>     «tjl1.41U^i«     4erj410«i.     vrtdHtiS 
tTw."     TtiT    "tT  lOa*    »N0    tOlIO^STl 
ri.<4i.   dCPONT. 

«0.«1*  a«4  01 «.  12 

N4TKHI4CS 
$TMr0SI4 

«TM^)»ivj"i     i»T«J»"ic  *tH4wioM  or 

M4ll4t4L%    4*0    jT<uCTli4£!>. 

40-^1*  aT*  ol<«   t« 

n4TtHI*i.S 

TH1KMA4.    eONOUCTiVlTV 

•(SC4>«C-i  !••  •<1CMP*4<<L  4><0  uu4».rj« 
LLkCTM0  4ICS< 

40.41*  oao  oio*     * 

M4TMfcM4TtC4L    4N4LTtlS 

Mt^MCH    M(rM4M    40M|MltT**TI0N 

•tSe«MC-<    In    lUHOLOOf    4«iJ    .»4T>*r- 
M4IIC4L    4N4ITS1S    IS    SU1't4llI7£U. 

40'-«l*    ••»  31 «.     1^ 

lt4THlM4TIC4C    L04IC 

P«0M4MMt<«6    ICOM^WTCM) 

IHt  r'>«'«LW4TI0'  or  H4rHtM4T|C4l. 
4«1U  L0jIC44.  PMjflLlMS  rjt  S<«.JTJ"'«.  )V 
COfl'UTE^S. 

40'-«lS    •»»  OK.     ^O 

IMTI«M«T|e4t.    "OOCkl 

•MJCkEM  aC4rTioM» 

«4T1)    Ll-IT     THlO»C"»    'OI    C4S:*X 
PMwCtiStS. 

40'-«l>   Tl«  OK.    »» 

H«T*«M«TIC4t.    MOOtLS 

MMUTION  o«*Mac 

BtN4<r    t''LLlMO'«    SHjL4T!j<S    •»«■ 
N4w|4Tl><4     ,>M4j(.    ►^C9Ct.'«    li    «»MO"»"S«.'' • 
CNk'&v    THaL«>«0».US    4»^0    «4««'«»IC«« 
4UJI  »T'«C-<T|     CO  ifulL*    •'4jr.>4'«S. 

40-.«t*    JIJ  Ol»«     '" 

n4TM|.n4Tie4L    "OOU.* 
1INUL4TI0N 

NOMt*IC»l     4.4LTil»    JT     ST»Tt»    4V4rL 
4dtk.lTT    4N0    or    P»l<4»tTi<    IST|M4T|)4 
HCThOUS. 

40.«1>  ovo  -x**    >^ 

IUTM(a«TIC4L   VHCOICTIOM 

CLiCTiio«iic  rouirMCNT 

«YiTe>«   HrLlABItM"   •"•tOICTIO^   if 

»u.<cTij'«.     VOL.   1  —  ofc»CLO»MC»iT  or 

PM«.?ICTIO»»    TtCwllOUtS. 

40.«1*    •*•  OK.       « 

H4Tma  4cMBa* 

TH10«» 

»4TMlct»  4Pfcj  M4txtM4ilC4L  rao6a4"». 

40-.4IS   T9«  01*.    «^ 

STi»T«*l«    0»     4    k.I'<C4t    •>A.1K4»I4»Lt 
CVMtMol.    Sti'tM. 

4a-«i»  •«»  JX*   I' 

nc4Su«c  THCoa* 
r<io«4atLiTT 

•0N-<»4a4-tTKlC    t5T|M4TIJ»»    or    TMC 
«»«<^4UIL|T»    Oe.SlTT. 

40.419    7*4  J'"'     1^ 

i«4Swaii«<it 

vl0a4Tl9<4 

•TirJT     0*      iMt     »|»»4T|JN     CM4M4C»t<- 

litics  w  jf4ai'«r.s  -  •!•">•'  .jj, 

A0.41*    IM  OK.    "> 

»Tuor    V     iMt    »l»«4Tli>N    CM4M4CTf<tS- 
TU'^    or     <C«"l«»jS    •    "t'WT     *0.     I?. 
40.416    !•»  0I».     ?* 

nc4»«i«iM6  oc.icc*  iuiCTaic»4.  a  iLteraoN 

SHOCK    a4vt 

Ta4'<*C4^      •>•»    'J*     »    ao<4«iI4N    •»t»TJJtC4 
Ot    4    MCT-KJ,    .r    ••l4SI'III«j    TMt    PI|-<P4i*- 
TloN    VtLOCl'»     ^f^     S-?C«    •4yt«. 

40.41?    *4«  Jl*'     '" 

MCCH4lltC4L    •4VCS 

sot.  I  OS 

»P"t<lC*l  S-'JC*  •4VtJ  IS  iOLI'^Sl 
TMi.  BC'<4VI3P  0»  «.wor«  •iVtS  IM  •*T4l.» 
IS  IMve^TI^'TCkJ. 

ao-^IS  TO*  ol».  »s 

MCMCoav 

CMTtTAC  trauCTUMt 

Ca»ST4LLP<«M4»'HlC  4'<I^I.S  or  4LrH4 
MtnCUMT. 

40..41*  0»»  OIX.  ?^ 

HCT4i.  riLMS 
MLB 

IM«(.STIi.*TI^  or  HOT  tttCTMON 

lMltTl>4. 

40'-419   799  d'**      • 

MeT4k    »ILMS 
OliOCS 

St«    -^T^Ou    r04    THt    Jt'OSMION    Or 

4>tvi«rMj'is  «»o  wO-iMfsT  FILM*  or 

i    B4>  Tl  «•«  'a  JMlOtI  rll."*  <0|T44tt 
'On  tLtCTRvJ'  IC  4P«>L  t  C4T  I  O*,. 

40.41*    J30  JK*     «• 

M«T»k.    ^4TtS 


•TAINkCSS   STUk 

kO«    TCMI»r44tuai    "tC'«4M|C4l. 

wMwPCaTies  "*   i>4Sfc  «(T4k.   4Mr  aCLO 

oCfCSITS   or    K)».    »in.    >»»«.    4m0    <«7 

4UjTtM|T|C     «T4J«M.IS»     STtttS. 

A0.4I*    ll«  OI*-     I'' 

MCTAk  avarcs 


STNttKS 

aisr^iauTio.  o»  timsili  4mo  afUlNA 

STMISSCS    IS   MOTChCO    »L4T    B4aS. 

•0.4I9  •!«  0I».    |7 

l«TaL0««4>ilC    fOM^OUtlOt 
tl^OtlVC    N4Ttal4Lt 

«^MM4-«t«T    r»c4CTICS    ■•'lOOVlCTS    4«H> 

soHc  t«»LOSKC  HaortaTits  ^  T»o  C)*- 

P0»|T|J«»    iTUOItO    Tr    CST4»LlSH    Of  T  >N- 
4(»JLIT»    4MU    rO>T    0€T0M4rl0S    fcUOtLH*!*^ 
HMuDUCTS. 

40.41*    St*  OK.     72 

nCT4v.t 

4*M«rTI0N 

Ta4'«si.»Tio»«  or  »oaei*M  Mt>t4ac^ 

0<«    4•S0^rTl'*M    J*    (W»»tS    ■»»    4CIKC 
-CI4LS. 

40.419   **•  OK.     17 

nCTAkt 
caci^ 

TMt  errtrT  jT  m4soom  i.04PiM6  os 

CM«.ir    JCrOM«'4TjJS    !•     4     .OS-LISt»» 
MCI4U. 

40.41*    *«T  OK.    »* 

MCT4M4TMCM4TieS 

co»<r«Tcas 

IMC  STUJ»  or  4UTCM4T4  4SC  tM€  MOe- 
LtM  or  C  )VL»lNj. 

40-^19  *3J  O'**  >' 

ncTcoa«L0«iC4k  ii«»r«uiK>iT» 

Ma   WI1T 

laMj"*  4.»t»>i<  o»  TMt  "ooiri?" 

••UMj0ITr-Tt«-rtM4TU«C  Mt»si«t«»*   4rT 
4N/TMU-II. 

40.41*   941  oK.      2 

><CTC0«0L0«iC4i.  a404a 

aTHOS^MCalC    MICCI^IT4T|0M 

THt,)mTir4L     ISVt*TI*»TIOS    UT     »  < 
4«'I.IC»  lll.l»»    -Jf    »    "UCL-'^tOwdMCT 
■•4^411     STSTt"     TJ     tMt     STJ)T     Ur     COS- 
¥tk.TKt    UlJi   10    ••atCirif4T|0S. 

•0.419   79l  Jl»'      ' 

i«TCaMkO«IC4L   a404a 

MCTtOMLOCirai.  r4a4MtTtat 

4    PV.4S    f^a    IMt    ISTtiM4T|0«l   or    a4'«4M 

4NU  aojTisi  04?4   IS  TMt  oej»:c'l«t 

4>Mt.TSI%    or    CLJOO.    Paeci»it4iiOM.     %.'€> 
eOnVCCTKC    «CTI»|TT. 

M>.4|*   90*  ^^'*'      ' 

MfTCOMkO«iC4L  a404a 

MINOMO^S  .,.,., 

raoiacSi    IM   TMl    0o4i.|T4TKt    or. 

TeMBis4TiO'<  or  >»oisT  4tj  4ac4c  pae- 

CIKlT4TnN    »T     «434«     tCHJ    •.t4Sl*f -t  i*»S. 

40'.«l*    14*  0'*«       ' 

MCTCa«0<.0«IC4L    t4Ttl.LlTtt 

p«Tto«o«.o«ieM.  r4a4»tTtat 

»k,t£r   4.»»j.K4T10'Si      "lttOMOi.Oil- 
C4w    0»'£-<»T|'"S4^    «4T!ttUtS-4ST4»rTjr 

40.419   «*a  OK.      2 

HCTco«Oi.o«v 

HC4T 

Mt4T  rLi'«  »Mj  suar4Ct   st*is»  ox 

4MU    SC4^    41.    tSk4SU    IS    T  <C    Ta40l 

•  I  .0  ae.ios. 

40.41*   *4«  OK.      2 

HCTtoaocottY 

BtraacTKC  !«€«  __„ 

13P0SC4L'     4<4UTiIS    J«    TMC     Tl-»Oa»L 
y4nI4Tl  )NS    IS    IMl    y(aTU4L    nlSTal9J- 

TijK  or  MOl'T-itan  »ir44CTlwItt. 
40-419  aao        o'"*  ' 

HCTcoao«.o«T 

S4TlLLlTt*  t4aTir|CI*kt 

-tT£-m0L''SU4L  i»1CL»ITt  CLOO" 
|»>.><T0(»-«»»HS  IS  SILt'T  4<t»  rO«tC'«STI»l3. 
40.41*  40a  -"»•   ? 

MCTcat 

r4MCL  *04ao9    llCtCT*ICITT) 

paojicTi^M  Lsaisttai  .'.  MC4»oar 
roM  au<i-.coi7to  T4ot  a4iij  so»»tN«io< 
r4.«lL    ••^tcm'. 

40.41*    1*«  OIV.       7 

MIC*oa4vc  4Mritricas 
MANuracTuaisa  mctmoos 

raooicTios  ^tns'MtiT  or  4u-a4S3 

T«t'$l    'IS41.    iii.ro*T. 

40.41*   0*0  OIV*       * 

Hlcao«4vc  4«^iriias 
TMvCki*M  aavt   TuMS 

raooxTi^w  „t»isfMc<i  or  *u-a»i»o 

THaVlLMI-***!    Tjetf    4<J    4MPLir|'-«S, 
40'-419   79*  OK.      • 

Hicaotave  aCL*T  tv*n«>t 

4 1 aaoaNC 

1.4TMtm-«(l    4,U    4S>LTSIS    <1*     04»»     V\ 
4|M    TO    \ia    «su    iMOg*a    IJ    4ia    M|f»Ot»Vt 
raa''4<.4TI0.   4Su   TH*'S'*ISSIOS. 


a0.419  *9«  OK.      « 

>itcauB4vc  t^rraoaco^v 

•ObO 

-t4SMtMf»T     >J»     M|CHJ*4vC     40i'>'«''- 
TluS    4r    %,t    »Mv    J»     «U    4.0    Cli    tL''"'*''- 
•>t.4T(0    9'4To    »kt^K    kSI     S.>Mr4Cr    Mt<tST. 

«sv,e  I   fica  .»  i.*p  IS  S0'<44L  r»«o'irT>». 

40.419    •7*  'JK.    2^ 

NicaoB*vc  s^rmoKO^ 
tot.*a  a4ot4T|o^ 

•  Ockl    ■14r<|4ll3SI    0lkC<lS»I0«)   or 
'!»».   or    *   aA'^loilLtSCori   opc44i|^r,   |s 
TMt  M.«4iio  rm«u(HC«  at.irs  ISO  •■*':- 
ft  «Mci   TO  'TOOT  4T«-o*»-ir«iic  4e*o<»- 

TKS    Ll>ICSI     SU    U414    GKIS. 

40-MI19   •*!  JK.       2 

H|LIT4aT    STa4TCaT 
ttMUC4TI0^ 

*TT4C<     «r«A„4T0«t     4    ro(iTa4S    MIO. 

(iM«"  rja  Su*jCi.tis<.  4  ststcm  to  4N 

4TT4CK. 

aO.41*    00*  0I«.    ^n 

MObCC  uLaa  iso^taiaa 
^HgTOCHCMisTa* 

•"MOT  >|ij''tHl/4U0S    J»     b-H«.»tS- 
2-vSl     I  (    T-t»     TLM*m>Tl>MC    ■4S^    »7- 

|}<  ota-<eCk  4T  SIM  4Sj*t«jm^. 

•0.419  a«>  Jty.     4 

••occcM.4a  t^craoKO^v 

OirOCC    MOMfTS 

JTMt  t'lT-.     4Sj    •lU'M    jr     vj(.t.CJl.<M 
SHI.CTM41.    l.l*t»    Is    TMt     I  .r*4aiU. 

aO.419   «••  JK.    f. 

M0cccuL4a  sraKTuMt 

CLtCTaie4L    r«0»CBTIII 

►OLlCJC**     SIMuCTXt     .'4l<4MtTta*     fl 
iflCOO  JCTTsb    PJtT»Ca>. 

aO.41*    4*4  UK.       « 

Mosiroat 
acHOTc  eo««Taoc  artrrMt 

"0OJl.4a    'TSItMS    '04     «0«,JTji»IS'\ 
S4<l64ri9S4l     4|L)    iMl   IPMLST    4T    4r>'>*T 
'lJ&mT    «cavtCC    ST4TI0SS. 

40.419  «aa        OK.  ■ 

HOT t OS 

MTuaoroiL  aeara 

■•e4VlS(i    »SO    PITt'MSj    MCTIJSS    "r 

suKHvt  iTU'ilj  M*ti»orjiL  ca4rT    !■» 

IMMtauL4a     ^r4S. 

aO'.ais  *a3  OK.  "w 

mOoTh 

suaaCMT 

»     CLiSIC'k     4S0    MtSTjj.0&IC4l.     fOM- 
P4MISOH    or    400.0    Mt«LK>    'Ol.LOaT«l» 
T*,;    TTl^f    ur    MuCObl'&Kat    kli4M.*v    ON 
••KSUS    MJN«r». 

40'.4is  aia  Jt«.  I* 

•i4Tio«4L  ocrcstc 
^vMkic  acuATio^s 

'Ml  ■«iii»  ^,  «sut  vC'^stik  TMt  sec 

tU    .NO*. 

40.41*    994  JK.     !•« 

N4V4b    «0CJ«»1"1NT 
n4Tt«l*C  CO«Tnok 

T«4  <SP0-<'4li0S-|S»t  «TO».T     StSTrM    TO 
S4<>     SiPPLT    uPeM4T|rSS. 

40.419   790  Jt«.    I* 

S4VU4TI0N 

CONMCIKI*!.   •LasCS 

•  S4U'SI>    or    SClLCTCJ   kCM4.Ul<T4'«ri 

N4<|'j4ri0'<     'IC'ISIiU'S. 

40.419    «)l  JT«.     1<) 

l|4VU4T|0>)*L    LiaHTt 
0CTfCTI»>l 

DtTCCTIv'S    -f     4    «"4Cw    &I'".S4L    LI.mT 
4...ISST    CIT»-tH.MT    ••4C<j4CJNDS    "*» 
HKfrntJCCj    aUOTS    TO    j!.Tl.«"|St    "-r- 
TO.T    or    V4Ml4TiOSS    IS    »1'>S4L    Ch««4C- 
▼CmISTICS    4*U    J4COI.P0U.J    4S    alLL    4i 
PUDT   j|rrt.*lSvCS. 

40<^I9  Ma  OK.      I 

scavh  cck.Lt 

M|»TXO«V 

■CSCaaCM  ON  iT«uCTo-<t  4so  rusc- 
T|j«    or    •(e^vl    .tTk. 

40'.«l*  aai  Jl».    I* 

scayoot   STstt" 
aCM4vio4 

sCNy)jS  PaUkCShl*    K  aiM4yi04   4«n 
LC4as|  *'.. 

4a'.4|*   97<  uK.    14 

scuTNos  cousTras 

li^UhlTICt 

otscissirw  jr  co^Ta4;T  aN0caT4<eN 

To    »ToO*    TMr    M»Oloi    trrtCT    4S0 
lr^fCTs  or    iH.>^ni'S    I.  en   siLiTaj«i 

COjSTCMSI     SP    t«Pf kl'tStlL     J4T4. 

ao.ai9  aaa  uiy.  20 

scaa^a^as 

sociocoav 

4    STJ3T    rr    .-OttLl'    CJMMISIC4T10SS 
PKjOLCMS    Is    CMt.4TlSC     4    sfTT'^    US^rs- 
STaSOMI    0«     SCICSCt     4SJ     TJCMM0tO«-,T, 

*0.41*  24*  oty.    M 

NtcaiL  *«.LOrt 
CttTtTAC  caTTictt 


CMI|>-.IS  o»  T  a  •l'y4-<'  t^FtCT. 
aO.419  *39  JK.  IT 

stoajo" 

CHL"1C4C  4N4LTSIt 

I'St    )r  i*Lnc  4tiy  I.  sPt;'Ho<c>"ic 

SfJ?lti    or    '4.»I4L1'M.     SljSIOH.     TtT4«T- 

ii«.   iM)<  »<>■  otxm  "IT*,*. 

40.419    a*4  JK.       • 

moaiun  acLOra 

acraacro^T  eo«TiH*a 

f^tCT    jr    P.^jTlC'iyc    Si>Mr4Ce    L»T''a'i 
OS    -£CH»SIC»L    PMOPEPTItj    or    ItlO^T'J^ 
"4*1     4LL0Ti. 

40.41*    a9«  OK.     17 

NiTaoaes 

LunlNCKCMcr 

LISTISj    l^f    P4PkH*    r-(jM    «    PNOJCCT 

oy  arTE^iLJ'i    los  I«'P4;i  pmc-johtnai 
rH.M(>i    T«4y<rf<    cao'S    StCTIo^is   ria 
LT,i4S    41.PM4    CmiSsIO'SI     i)y    iPtCT»4 

IN  »-is«  4rtra(M.u«i  mciTATios 

"t*.H4i,|%MI     "O    .<4T4    FKCkESTCO. 

•0.419  *)a        oiy.  2s 
siTMoacM  coM^euNOs 
oiioca 

l".Ot  H.*»tS  jr  S-15  41"0SI4  IS  T4r 
'Mc'tSCC  Of  SitMiC  P«I>EI  ^OOUTTIJN 
OF    \-i»  M0i.FCuw4a   slTaj.Es. 

40.419   aaa  OK.      « 

SOI  91 

acaaiMaa 

^TUJT  OF  TMt  y|0»4rijS  CM4M4rTe<- 
ISllCS     If    jF4msi.i-»tPJ-«T    u*>, 

•0.41*    17*  oiy.    24 

MItC 

aaaiM 

Ta4«SL»ttos  OF  Fraeijs  Krst4ar., 

OS    TMt    OM^tSCu    EFFrCT     Jf     yt3a4T|J< 
4Su    SOISe    J'     TiL    MU-4S    jac4N|Sn. 
•0.419  a72  oty.    |<> 

Mitc  laaoaai 

L4»CMa 

•eCtKC-.*     fjM     L4«t4     ■|4ri4ak, 
40.419    *«1  UK.       ■ 

soitt  ia40ioi 

4NTCIIIM4S 

THE    F  JN;j»Mt  .141.    »4CTJ»ii    T.<4T    r4  J 

•rffCT   T-«c  "tsius  JF   4  .04-NJISF 

4srCSS4. 

•o<Mii9  ajo  OK.     * 

i<eMciNC4a  oirrcaLNTi4i.  ciio4Tie48 

ISTCa<«4TtOS 

,     ISTt  ■.'«»TION    OF     miSirft.'*    4N0 

yo..  «4^l^s•»   E.uaTirss. 

•0.41*    >«4  OK.     I* 

■•0«iClsC4a  svsTCnt 

COxTaOL 

STOJT     JF     sEl.tS^4>T    CJSDITIuM    Fj^ 

tmu  Sou 'T|u»   o»    tme  fu4J4>-est4l 
••Mv^SLEI    or    'PTtMAL    cosr-<oi.. 

40.41*   000  JK.    1^ 

••UCLk.4a   C (•lotions 

aauiO^CTKC  r4u.0uT 

CM4-i«ctl'Isi  ics  OF  r*i.i.JuT  rwoM 

4  UtCPLT  aj^lC*/  SOCLC44  0tTns4Tt''-< 
FMo»  4 1  )jT  •  Tj  i>0  Mii.t.4  raoM  -.aoj-iu 
i£.«ri  »F^l»i  H^uioM'Tait  <u4yE». 
•0.419  **•         Jiy.  20 
MuCLEaa  M4SNCTIC  aisosascc 
rHosPHoaos  ronrousos 

"lOH     JEj^LOIIOS    'OCw-ai-    M4u>,rTIC 
'•L*(iS4«C€     !•     SjLIUSI     p-JI     SPECTP*      )F 

►"Ct*.  i\-*z  '■MOjf'Miari  ^-iSj.  p^s^, 

►■^J*.     M»P2J7|      tMtOHVI      )iPPt.4a    tl*04J- 
tNlSGI     ^•JCl.F4M    C  <OS'-'»E^»»4TION    rrrrCT 
40.41*    247  JK.    ir 

MuCtiaa  PaaTiCLCS 
PNOToaaa^MK  cnukaioMt 

I'NIFOaM    riOI"L'>M»L    »<0CESS1S',    X 
SlA.Lt4-<    EMjl  SI  JNS. 

40'.41*    «4J  JK.     2« 

MuCLiaa  a4oi4T|ON  t<HCTaoMCTcas 

C0MT4|<«i«NT 

"OOCL    Tl«TS    J*     t'F'LJilC-*    <t*I<T- 
4N«.t    or    4C4''T0x    SMI'L"^    ."LI. J    4S0    rt^. 
T41NMt,r     -JF     ytiitl.. 

•0.419    704  OK.     70 

NUCLCaa  sriNS 
rLooaiNC  cop^ouNOt 

tLlCT4),    CUv^LlSG    or    Sl-CLtaK    tPI'lS 
FOM    a^f  tJO-<"l»t  «/3T«If  L  JJ"I  JFM 
SUV.Ll4^      «4u»tTIt     >.t«0S4«Ct     <>»ECT"4. 

40.419  7>a  oty.     <• 

MUCLtie    4CI0S 
4Lii4C 

Ta4  4ScaTiuN  or  rcaci^s  MF»t4a''(  "n 

SOtLCIC    4CI"S    *S3   EVOLJTUS    IS    ALi*r. 

•O'Miis  **ft  Jiy.   !'< 

•MCLlOUt 
IICtT4TI0M 

pes>'<4scFs  IS  Hios-iiucitos 

SC4TTt>»lM'5, 

•0.419    *«W  OlV 

MUMMa  THCoaT 

•  •MtTtlS 

•TCLIT^MtC    HILU*    TMtOaT. 


NI-B 


2» 


lOC-OBG 

•0.41*    40V  Jtv.     1^ 

WUHCrtlC^L   AN^irSIS 
04T4 

K0Mf«IC4L    4.4LTSIS    JF    ST^IEM    AyML- 
4ilJLIT»    4SU    or    »'4H4>LT£m    I*T|M4TtO* 
"CTMOOS. 

•0.419   *«0  OK.    19 

OIL  riLTcas 
FLoio  rLoa 

T"t    EFFLTT     Jf     FL.f»     <,Tt     O,    tFFI- 
CUA.CILS     or     C01MtMCI4|.     JIL     FlL^foS. 

40.415   729  OK.    »«. 

OIL    T4IIMS 

OUIoeo   MIttlLC   COM*0NCNTt 

«IS4L  xfonr.    lNrac4f.ru-C4H4'i  T* 

LOUt      !«•«     f^     IML     ATLAi     .4-4 
SU>1A|   K_*     L'il   .t. 

•0-Mll*    200  3K.    12 

0Mtn^|aCCTt0N4L    4NTtSSat 
aaOUNO    VCMICLC    4STCSN4t 

»STt  IM4    'mOvjP    4S/6P4.         rUS4bl.C 
UM.,IDI-<CCTirH4i.    AST' SNA    '  O'*    A    F«r- 

OOI.KCT    '<4S.«'    Of    1.5    TO   irs    sr. 

40.415  vai  JK.     ■ 

OMa4Tioss  aE<>C4>4CM 

■4TMCM4Tie4L    4M4LT»lt 

».OTES    'i'%    U*>LN4TI'<NS    ■<Cit4<CH    —    | 
lb   r4.*e'>SI. 

•o<^i5  a«a  Jiy.  1 9 

ATTACK     jFSt-»ATO«l     4    Fni<Ta4S    P»9- 
&H»i'    FJ'*    SjPjEi.TIS&    4    »TS1E"    TO    »■< 
ATIACK. 

•0.41*  ooa  JK.  1" 

0»ca4T0«s  irt'SOsMCLi 

TCiTS 

••OuIFICa'IO  i    OF    A    P^jTOTvPt    jn*- 
OMUSTCJ    PLPro-«M4sC'     Ti,T    Foa    SA-.F 
POilTlXS    or    M.SOAL    04T<    I  .PJT    *•(»£•- 
VI  jca    A  o    TrcM,ici»'  . 

40.415  70J  Jiy.  2» 

o»Tic4t  ^ao^arus 

LldVIOS 

TME    ErrfT    jf    4S    tLt>;T»IC    riFLJ    OS 
Tm.    C«lTIC.»l     O^'ALLjCtSCt. 

•0.41*    04*  JK,-      II 

0"BIT4L    Ta4JCCT0MICt 
n4TMCM4TIC4L    4i44LTSIS 

SATlLlII'    LlFtTI-ES    IS     <C4«L» 

ClKCUL4a  o.,4iT'.  FOM   y4'<inus  b4NTH 
AT.<rsp«caE  -aOuLS.  • 

•0.41*   292  UK.    12 

oaeasic  compounds 

4LK4NCS 

COmESKL    ESuMJT    CF    C.<»ST4LLlSr 
.ElH4Sk    rOH     V4.I0U&    ST(.)CTOBt.S    'Hl«', 
A    r'rTt<TI4i.    FU.CTIJ*     CJ^SI'.TIv,    T 
PEKW.S|y«E    4»u    .TTM4CTIyt     ISTE,K4C''l  )« 
"CTtEl  I    SON- BO.UtU    ATO<i. 

•0-.41*    001  JK.    25 

0»64SIC   COMPOUNOS 

coLoaiHCTav 

I  St   jr  jALLic  41,10  I.  s'»f-<;tho^c>pi': 

SToOIti    or    T4MI4LOM.     SljiJIJ"!     TtTA4f- 
UM.     IRJS    4^'"    OMEN    -ET4kS. 

40.415    t«*  'jK.       « 

0at4SIC    C0H»0l'M3S 
COnrLC*  COMPOU'«oa 

•ETALOP  j'SU    Cusrou^jSi       JtCOMPJtl- 
TIwS.     mEjoc^IO..     tL'CT-ljSIC    tFFrrT;. 
"OtlCOLAa    jPflllAL    T-io.«r. 

•0.415   »2l  OK.      « 

0aa4NlC    COMPOUNDS 

caTSTat,  sTaiiCTuMC 

►  OLECOlAP    MMlCTiaEs    OF    o^jANlC 
SOoST4>»CCS   "F    oiuSo»L     •E'lMtT^r    ox 
ILtCTPXIC    'TMJCTUM'     rtf    •-KAy    C"»STAL. 
L0^.»4PHIc    nrTMM'S.       USt    "'    >UMP\)Tr  j<; 
►  ON    ST^  )CTj»t    jCTt<<'-|S4IIrS.     1L'-x«I'-4l 
MEf-ORTS    AS..    MU  .LiCATIO*:.. 

•0.41*   9*2  JK.      o 

OM^SIC    COMPOUNOS 

FLooaise  COP^Oysos 

tLtCT-ID,    Cl)J>'i.lNC'    OF    NlCLt4«l     «PISS 
FOR    2.rnjJ-«'"bt  ./nilFLJjMIJFSl 
MJ<.LE4M    M4.,'ETIt     Mt«OS».CC      «PECT04. 
40.415    79a  JK.       • 

0a64NlC    COMPOinyOS 

HYPcariMc  sTaocToat 

••■4E>««>i4iios  OF    slTaii   Ado.   PEa- 
CM^raic    4C1"    4  .n   MTSTTjin.    ajoIttij 

SAcTS      jr     4     >'UM.,LN     OF     ni-.      TPI-.      ASJ 
TEI«4-4MI'4i.«    Tj    OlT?«Ml«t     »M|.TmF.    i, 
3    oa    4    -laLLroLi-i    OF     4ClJ    iJilcO    '")*- 
PI  .ATE    «IT<    4     •IJLECl.'LC     JT     lASE. 

40.415   70«  JK.      « 

0aS4SIC    COMPOIINOS 

MCT4L0aS4Sir    CJMPOONOS 

$Tsr-icsi«  OI-    coo^ui  i-«'l  J*i   isoaiANic 
►"OcYMt^^i   i«    i^.7-i*'isjji»rPiul'>F  I 

►"••TS    AO    <»     (HYUIUISEI     P'lPOi, 

•0.419  7J]  'Jiy.    iu 

ISO-«i«'<ir    CJOKU|>4TIOS    POLTMFOSI 
''ti*1.4CE<€ST    KEaCIIO'-    RiTAEC'i    THIS 
IPi:0Ll'l4Tu>Cai  I  I  I  I     ASJ    OlwttSTL- 

i'«oSPMi<ic  >ciji  CMr»i;AL  an4lt»'S 
ASJ   IH  SPCCY441   atPPisT. 


OBO-  POL 

pHoTJiwimii'iox  jr  s-Mt»tN- 

2-UOC     IN    T.l»    T«,>«»l««TUHt    »*N»t    »7- 
'       l»v    OC'i^C*    *T    JlSO    »"«,.»T»v>"«S. 

«0««tS   Mi  U'*«      ■ 

OM««NIC    C0i<»0U««0t 
MIOCtSSfM 

•  «OI«TIO«l    t.C«»»L    C^4CllINi,    0« 

CM|.«IC«L    ri'LO   or   MT0«JC»»bOn»   -)•» 

ll«tfUTI>^    TMCniAt.    C**C<I«G 

M-4IS    •>«  t)l<'-    'ft 

0««AMlC    C0M#0UNOt 

»T«onc>««ics 

USkO    H    TMt»NAi.    OlS'fl  .ATIOm    O' 

OL'COt.    •«C*C''IO<    •<«0C1UCT»    »1TH    (i|,'iO*C> 
*0-^10   OJJ  3'»«      ^ 

M«ANlC    COX^OUNOS 
MMICO^ICKlCTOIIS 

JflCOSiyi  CTIVMT     IS    ►"O.OCHtO    ^OLT- 
*CL«iCS    4W    »«»OHP«0O«    <»v>k.»»'Hf«l»L- 

M>--«1*   0)0  -'!<'•      • 

"OctCJC**    STUuCTlWt    H»«»«<tTt»<    IN 
StrtlCO-^OiXTtltS    t»04.T»l«i. 

AO-41*  **a  UI».     « 

0«4«NIC    CO>«»OUMOt 
tObVCMT    ACTION 

ro<«4*TIO>     CjSSTikTS    ASO    »iiO»TIVI- 

Tus  ro*  Tr»r   III  s-Tui  «iT«»)PEs^r«ie- 


TO    TMC    M1.UT|0<    or    •    (K>^NO**T    V*>  iJC 

*0-4l>   ••»  OI"'    •» 

^••TlCCt   NAM* 
MCWMS 

TMt    "»*OoLl«»*    •tLl»*«t    TO   ^$IT|0«l- 
!■»>.    THt    -JClIu"   €•<»«••[»    IX    THt    •no 
•»e./C     «C-f»T»vC    «    *t«ON    <»€»'<    *« 
OtsCUSfO. 

*o^i»  ••<  0I<««   '0 

PARTICLE    S^CTMA 
QUANTUM   •«CCMANiC* 

dtNCXiL    'oy»-<lA««Ct    »«0    TMt   P«»T|ClC 
S*»«.CTI«J'«. 

A0«41*    >•»  O'"*    *' 

PAMTICLCS 

»«ieTio^ 

'Xt*'<    STni^TH    0«    A4    IOCAl    G*«NJt.A<l 
»»»Tl«"     INOt»    HIUH    ¥*COvn    CONOITtONS. 
PjriNTlM.    »PPt.lC»II"H*    J*     '►•t    »T"0» 
TD    LU«4^    AN"    6^»"iK*.»«    »J|LS. 

A0.4t*   J0«  J!».    7« 

PAVCNCNTS 

OCFkCCTION 

THtJ'^ETKAL    *N»L»»li    0'     T-* 
Btrt*VI  )"»    0»    <<I^I->    AlkrULP    'AVt-rNT* 
row    Txfc    C»i'    O*     I»iTr«IJ'«    tJ»J». 

AO>«u  jai  "'<•  ^' 

««Cl»TIO^ 

MCASUUCNCliT 

THl    "ICTl'Mt    L>t«»l'Tlf>N    Tfc»TI 
OfcVlLOI»1C'«T    or    xfTH^O*    (0«    ••t»$'l«IN'- 

T>*  pt<ee»T'AL-»«ftrTiK(.  bes^on*'   ti 

PChSONS    *S    <TMUkl> 

40-«l»    l«5  i^'"'    '" 


NA>»-TMALtNC    C01»n.l«    IH    J«6ANIC    VH.^tUT »PttW<f»*-Ct    Tf»T$ 


»C"l.OH')r'V«N.    ML  HANI'    CTCLOHfllAN', 
-IfftHf.-    CA>BO<    TiT»AC-K.n»lr>t.    CA'l'^N 

0l*«.n.ri'ic. 

AO-41*   !•>  OK*      * 

0*«AMie   COMPOUNDS 

(•MAT    OlrP««CTIO«    ANALTSII 

»-«»»    STiDlkS  o*    0<i«aNiC    •»ut.»rj».€S 
6t«e«Al.l.»    I"    TH     lO'IC    rOAii    AMO 
OIkl'TtJ    JTHirCTjMAU.*    «'    COX^tJI    |0« 
•MICX    OI-^lN^Tt    TMl    >ACMN(>    or    THT 
STMKTiJ^S. 

AO-«lS  •*!  t""*    7> 

OllOfcS 

MCTAL   riLMt 

••£•    '«T-.no    fj«    TMt     JfOSITION    jr 
AMvHOMO'JS    »*0    cOMtH'NT    riL"««    OT 
MA*     T|     »NO    «M    J»IOtl     FI^MS    SJITASLE 
rox    ELCCTHW*  IC    »»»^ICAT|fW». 

A0>4I«    JJO  Ul».    M 

PAIXT* 

p>«osr«40<«cscrMCc 

INVtSTI^OTIvW    0*    THIIIOM-ACTtWATro 
r»»U»»»«0«€SC"»T    PAINT. 

AO^IS   MO  3K.    14 

PALLADIUM 

oirrusiON 

StLf-0|f»U»iON    a*     PJ     IN     •j-PO 
SOwlO    »OtUTIONi    •ITM    Tit    AT'lM    »»«CTt0. 

or  po  •'A^i'ft  FHO"  ?ENa  TO  o.20<i 
cjuATijts  »-<«  fME  ce«>»tiPov<iN6  «T«»es 

LA.. 

A&>4|ft  AVO  Lit**  f^ 

PALLADIUM  ALLOYS 

OirrusiON 

»tl.^-Ol"uSIUN    0*    P3    '••    »•»-*'' 
SOl.10    SXuTIOXi    •It"    Tie    a""*   r»ACTlO  I 

or  PO  ^A'»ai»(.  FHo«  7i«j  Tp  o.jo*)! 

e3>iATI0-««    r"«    TMt    C?<««E»PONnINO    ^T»Tt1 
LA*. 

AO-Al*    ««0  UIV.    29 

PAHAMAtNCTIC    •CSUNANCI 
ABSOHPTION 

XAHAIAGNfTIC    Ht»CNA<CE     A^i'WPTIJN 
St^CTMjl    or     TIlS)     I'SS    IN    AL203 
CITSTALS    »T    2»«     TMe<'«*«    Ll»r    SM«PE. 

AO>«i*  aiJ  ^'"^  '^ 

PAMAPSTCHO(.0«* 

COMMUNICATION    TMCO«T 

THA«St»'Il>N    or    «I'$»I4N    -JOO*    9* 
SIoNAL    TRANSMISSION    B»    LiVINi    0«r,*  «- 
I»MS    •ITMOvjT    T.lt    U»l     or    OA3AXS    ->«• 
SOaND.     Vlil'^Nt     0«    OL'ACTInN. 

AO««is  •T*  at**  '* 

MUTIAL   OIPPtPtNTUL   fOUATIONS 
MCAT 

APVUOAI^'TC    HCAT    CO'tJ'KTION    %OLt- 
TIuNS    fM     •»'»«1->'LANA»     GEJ*CT»ItS. 
A0-4tS    M«  -""•     '• 

PAATIAL    OirrEPCNTIAL    (OUATIONt 
NUMCMICAL    ANALTtIS 

•ON^JTONt    Tft    »PP«0«  I  NATIONS    TON 
tLi.|PTIC    P^^SH.-**. 

AO^IS    f»«l  JI»'     «' 

»    NO'^RIfAL    S'>LUTIO<    TO    A    ST»T!:<    or 
Ll'lEAH    iNTt'-AO-PAXTIAL    Jif  rrHtNTf  «L 
tOwATIO'tS. 

Aa-4|*    »Ui  JI«>     >> 

PAMTIAL    OirrtPCNTIAL    lOUATIONt 
OPt*ATO<«S    tPATHCNATICSt 

A     rillTt     JlhFEHtVCe     *PPNO«|M«T|  )N 


PtHtTHATtON 

••OOiriCA^IO*  0»    »    p^jTOTtPE    jo»- 
OKiiNTE-i  PtrroMMANCt    T£»T  ro<  k«'-,C 

PO»TTl>-<»    0«-    X44UA;.    OAT*    I  >»PoT    suPr'- 
VlaOP    *<5    TrCH.ItlAN. 

AO-«tS   TOJ  UIV.    21 

PCPSONALITV 
ANALYSIS 

TMt  ^OLt  or  ArrtcT   i«  Mir.-ttK  r<<)rM 

l»CrtAVIJ-<    lNTti*''t<iO*  AL    PERCEPT  1 1'  • 
INTlLLECTUAl     ALTI*|TT.    trPtCTIvr 
f  J-.CTI  XINva. 

AO-AIS    TJ*  J'*'     »* 

PCASUNNCL 
OCAPNCSS 

"OOI'ICATIO.    of    »    P^jTOTTPt     JP-l- 
OMUNTE)    Pl.»»0-«MANCf     TE»T    f n^     S»'tC 
PO»|T|0«$    jr    MANUAL    OAfA    ISPJT    «U<»CP- 
VI»ON    A«    T'CH.ICIAN. 

A0-AI5    TOJ  ^t*-     »■' 

PCSTUABATION    THCJPT 

T^ANSrORMATIONi    iMATMfMATlCSt 

Tl"e-INj»Pt  .OENT    Pe-tI'l«'>J»TION 

fHuoni   \f  j'lxi..  THA*  srj<-«TtONS. 

AO-AIA  JTJ  Jt».    ?» 

PHASC    STUOICS 

ALAANCS 

COMt*I*t.  ENtHiT    CF    C'^TSTALLlNf 

"tr-ANt    '!•<  •AhIOuS    ST-tiiCTUPtS    11*1  l'. 

A    POTE-^TIAt  fO«CTI0*     CJ4SISTIXG    "P 
■t»«ULSUe    A'li    ATTxArTfi/L     I«Tti«ACTIJN 

eEr»tt«  i»o«-BO .utu  'Tto. 

AO-Al*    001  t)l*«    »* 

PMOS^MIOCS 

tha^Slahon  rioM   «o»»IA-i  «uo«i 

PM05PM1  )CS. 

AO-415    »•«  "'"•       • 

PmOSPmomCSCCnT   haTCMIALS 
PAINTS 

IN«EST1^*TI^'4    or     TNITIUM-ACTtWATPO 
PMO»PH)ltSu»NT    PAINT. 

A0-A15    »iO  "«"•     «• 

PMOS^MOMUS   C0"POUM0S 
KClAXATION    TtMC 

mI&M  RtlfLUIION  NUC.t-'N  "AUNTTIC 

««t»CNA<CE    1'     iJLlOii    P-Jl     SPtCT»«     T 

PCt»»     f  INC     OMOiPHIOf  1     '•■»SJ«     P»SS» 
P2S5«    -lAPioTl     TNIONTI     JlPOLA*    BPOAJ- 
fNIN&i    NMCt'AH   C'«05»-*iLA«AT|J»t   rprrf 
A0-A16   1«T  'J'*«    'f 

pmOS^moptlation 

Pt^NTS    (tOTANTI 

"tC^AWl^"  Uf  PmuT0P-«J<PmO«»L»TI  )•( 
IN    CmlJ<«1Pl»STj«    »I*'AL    <t»OMT. 

A0.«1»    •!•  01  »•    «•• 

PMOTOCHtMISTW* 

T«»lM.AIION    or     JUN^A^T    HtPO«T    PhOM 
bCrtPANT    ON    "^OlOCtPICAt.     MVESTf.A- 
TUnS    jT   ',4'ts    In   TMt    r*«    jlTkavtx''^ 
A0»416   Ma  »!"•      ■ 

pmotocmc><mta» 
nit«0«£n  coppounos 

PMoTH.T»IS  J*  '•-IS  A'^MONIA  IN  T-tr 
PKuSlNC?  Of  NIIRIC  rilJil  PPJlKJ'TIVi 
OF     %-l^     '•Ol.'CUl.AA     NIT«JitN. 

AO-AIS    S««  -Jl"*       * 

PMOTOCMfNISTRT 

ONt>ANIC    CONPOUNOS 


PMOTOISoPEMWAIlON    JT    i-Mt»lN- 
^-ONt     11    Tiir     T,."»PtH»TU<t    PAN^    »T- 
IJ»    OCt^etS    AT    JlSO    AN^>TAO*». 

A0-A15  •«>  'Ji"'       * 

PMOTOCMeMIST»» 
PmoSPho«TLAT|OM 

"EC'ltNlj"    U*    PmOTOPMjVwOATLATIJN 
IN    CMtHOPL'iTsI    »I»AC    ^PONT. 

AO'-alA    AlB  ^'**     ** 

PMOTOCLASTICITT 

rcASiaiLiTT  sTuoics 

feashIlMt  stuot  or  nTMgos  ro^ 

0T«A"1C     TMHFt-UlMCN'IONAL 
PHjTO€LA*TI'ITr. 

AO-AIB    IS*  UI».    >% 

PMOTOCLtCTNIC    CtLLS    tSlMICONOOCTOPI 
•ALLOON    COUlPMtNT 

PMOTXLt'TMlC    THANSI»TOHUtO    T-tAr*- 
INm    St»TEH. 

AO-AIS    U«  "'*•    ^'' 

PMOTOMAPHIC    tHULSIONS 

P«OCtSSIN«  .        .    ^ 

l,.,|F-)«H    ISUIHEXNAL    P"«OCl*»IN'.    or 

NO^Lt*-*    fOl  SI  JN$. 

AO-AIA    MJ  *"*•     '• 

PHOTOMAPMS 
CLUUOS 

"ITt  )«0<.f*(»UAL    SATELwITE    CL0<»" 
MMjTOl.'<«PMi    IN    SILE'T    t-itt    ro^tCASTINO. 
AO-.AI*    AOB  O'*'        ' 

PMOTOSMAPMS 
PfNClPTION 

TMt    P|CI'«t    UESC'IPTION    TliTI 

Ot<»LOP«f*t   or   METMf'OS  fnm  MtASi'l*"' 

TMi."pt^CePtl'AL-AtFErTI*E    AtSPONsr    T" 
PEKJONS    AS    'Tl <ulI. 

AO^IB  IAS  O'**  »' 

PmOTUNS 

TH^MHIONIC  CONVtKTC'S 

IIPL-WAT'^AT    ENtwr-T    CJNVE'SION    ST'lO* 

or  rMQTx  T>'t«'<iSNirs. 

AO-419  T««  J'**   ■' 

PLANTS  I80TAN»I 
PMUSPMONVLATIOM 

-EC-lANli'    0«-     PMUTOP-USPMORTLATiyi 
IN    CMlJi'IPl'ST,!     FI'AL    •«CP0AT, 

AO-41*    •»*  '}!»•     I* 

PLASMA   JCTS 
SUHfttMT 

INVESTI-'TIJN    O*    M|.<    TfPEPATu^r 
CMt'ICAL    Al.»CTlONS    ISM*    TMr    PL«««A 
Jtt    AS    TMt    >tAI     SOU*CC. 

Ao^is  va*  u'"'  '^ 

PLASMA    HCOIUM 
ACCtLCMATIO*' 

tLtCrnO-OtaNtTIC    PtAO    Cr    AUUINQ 
MtAT    AN>    »I'tT|C    ENIAH*    TO    A    &A*. 
M>««1»    I2«  JI*«    »* 

PLASMA    HCOIUM 
MILIUM 

lONUATtnM    ANO    l>t|0<lfATIi>N    IN 
a**COUS    OIs'MAtuES. 

AO-AIS    T«S  3'»«    '* 

PLASMA    MCOlUN 
TEST    MCTMOO* 

PLAS1A    jIAU.«STIt    SruOIES    »0P 
CwxfStJ   rttlO   ACrtLf«ATj«S. 

Ao-«ts  Ma  ->•"•  " 

PLASMA  PMTSIC* 

HAUNCTOMrOKOOTNAH I C  S 

»8ST^ACt«  fnOM  STNPJSIUN  ON  I1N 
ANU  PlASN*  >CCi.i.EHAT|Q«. 

AO-41*  J«0  Jl»»  '* 

PLASMA  SMCATH 

CLCCTMICAL  rONCMJCTANCC 

TMtJ'«r     fH     IMf     FtOr     j'     AtAAL" 

IU.«I2EJ    'lAS'S. 

A0-4IA   »*T  OtV.    2* 

PLASTICS 

MCCMAMICAL   PHOPCVTItS 

POLT*t«J    AllM    A    •■0U3i.t-ST^AN'> 
STflliCTJNEI     <EMlCONOLiCTI  JN     IN    JN'»A'<IC 
POtTXflSI      ■•'(.AIIONSMIP     jr     POLTMr* 
PNjPtPTItS    TO    INTIN'AL    STAjrlUNf     »  jO 
PitjCtSSlNS. 
T  AO-AU    Oil  >><»•     I* 

PLASTICS 
•ClDIM 

TNA4St.AT|o*ll     1MtO«T    jF    aClOINS 
PL*ST|CS    it    ULTMASOINO. 

AO-AIS    *S>  ''■''•     ''' 

POLTNt^S 

HCAT    TMCATNrNI 

THAISLAITON    OF     FPPtljN    MtSlAAC'O 
SOTTtNI-ti    u«-    Nj^CXT'TAtuI?!''*    VIT^- 
"y»    POLT'tH'l     I'OLTVlNTwACtTATt    ANT 
POcTSTTlCNL. 

Ao-Ai*  lae  01*.  1* 

POLTMCRS 

HOLtCULAM    ST«UCTu«l 

•OLECJLA*    SIKliC'Ct    .-AAAMCttR*    IN 
StllCOOJCtrMft    POLT«E«>. 

AO»«l»    AM  Jl"*       * 

POLTMfBS 

PTHOTtCH^IC* 

POC«-ie«>    FOt    PTNrTtC-«|C    »UtL< 


M-10 


Is    I'-    (k.j3ESIwS 


JIv. 


iJSkO    H    T-H.PHAC   aisttt**!  »ATIOn  or 
AibNTS.       .)l''AO»'Tl.tNT     A«i    n|rTMTl.r  ^^E 
(ILtCOL    ^ttt'lO.    P*0"UCT>    AlTM    toL'I^JSt 
AO-Al*    0>3  JlC.       3 

POLTMiriS 

SCMICONiJUCTrHIS 

StxllJNwi'CTlVlIT     IN    ••n»tl€>«tO    P0l»- 
ACLNtS    ANO    »MO«PH0u«    PJwTFMfNTL- 
ACl.TyLf«. 

A0>«1»    0>0  UtV.       A 

P«tTMt«S 

STNTNCSIS  irHCMISTRTI 

►•OLTKHi    *l|i>    A    "OUl^t-STiiANn 
StnCTjIEl     «LM4CJNJ1'CT|JN    IN    0«',»NIr 
PJwT't.-*SI     h'lAI  I9NSM|P     >F    P<^j_YMr« 
f^jPERTICS    TO    |NTLH*.AL     »T»O^TU"F    A  «n 

PMjcrssi  <  •. 

AO-AU   oil  ■>!«•    I« 

P0«0gS   METALS 
PLATINUN 

»T0J|ES    '■F     ^UHOO*    FlJA-TmXUU'H 
tLi.rTHJ)rs    fr    ^LATI>UN    »LAC«. 

A0««1*    1)1  3I«.       T 

POSITION    riNOINC 
"CASOMCNCNT 

■Ah  J  I     A  <«|.T  . 
CO«-oT4Tn  ,. 

AO-AI*    >1S 
POTA»SIU<«   COMPOUNDS 
COlOA    CENTL'S 

in*<»'<Cj  «t«ij^pTioN  ANO  rrrtcTS 

ON    AOulTtvt.    COw^HATtON    jF     Sl.LFATr 
I0««     I  I    »l.«'Ll    M'Ll^l     C«TiT»i.S. 

A0»A1S    «««  Jl*.    7S 

POTA»»IUM    COMPOUNDS 
HAblOES 

•AOl  ATI  J«-t  JLOXIMl    J»    ALKALI    MALIW 
CMiSTAl.^    't.^'TAiJlNO    SULFATE    IONS. 
Aa-«|»    2A>  JIV.     'S 

POPEM    SUPPlIE« 
rULL    CELLS 

r>LVtl.>P>''NT    JF    MCLTt  <-CA»»UN4T£ 
F'JCw    CCLLSl     LL^.^.^>•Ol.TTl-^LtCfNO'^F     !•(. 
TE'^'ACE    A^»'ST««CtSi    f f-CTK^it    F-<RHN 
Tt>.MN|  J  ItSl     •>»  J  ,4ES<     Tj«A«L)    A    •■Vl-t«T' 
»«l Tf Mr. 

AO-Al*    *ii 
PPEAMPLirlEAS 

MAUIATI9N    EPPtCTS 

IP^F      IH.,>yl»Tl  JN. 

AO-AIS    TBI 
P«tS»0«C    AEOol  ATOMS 
CO..TA|Nt«$ 

«Tu)»     >     (AIL^    j»lN>    OF     OUTO'>n'« 
CLoSEU    STAjrTOtES. 

A0>«1S    T|)  JT«.     7% 

PROVABILITY 
0I»T«I9UT|0N 

•EAjHEx'sT  OF   srBJ«,.:Tiwr  pmO"\iil 
I '»  oisT>»i-."  iijn. 

A0-A16    AOS  Jl«.     I* 


Jl«. 


Jl«.    20 


PttOBABlLlTT 

•^AJUME    TMCmt 

/TT-.  WTs     To     SMUA     TMAT     PINIMO" 
ENIKOP'    »«o^UCII3N    MOLJi    I<    A    LI^IT'O 
lA.'t      >irSi~l.    .OSVt'TIJ.Ai.    LINC^P 
fi' VH^l  »!.'■    Un«"KS. 

AO-AIS    BSO  -ll**     >S 

PAOBASlLlTr 

STATISTICAL    ANALVSII 

tSTllATCs      ,F      TMf     Pij^AJIwITT     T-)«T 
*N    rAS£-»\/ATTON    AlL.    FAl..     I«    a     S"F  :  J . 

» iwr  CL^ss. 

A0»«1S    •*«  JlT*     IS 

PA|-»E  >-.''M»'iH|VU'i    t«''€k|"LNT< 

iN.rtvi.i  "»t  wisP'HSE  Classes. 

AO-AU  090  ?t».  IS 

PPOOwCTION 
GLASS 

•MOJ  ICTIOl,     |.NU|N(CI«I  <S     IFAiUAri 
IN^AAMC  <      V.TECTJ*. 

AO-AIB    |2«  Jiv.    2A 

PAODuCTION 

HTuAOCAMONf 

•■AUMTIj*      T.ltHMAL     C4*:>I*I*    OF 

MToPOCAtU,'.    oEPlN'-ENCC    rr   haoiaTiin 
C'««."ICAL    tiflj   JF    M«s<<j:A).!inNS   "*- 
MA^IATMn    tmea  IAL    CFACAIN', 

Tt"«pt>«4r  >al. 

AO-AIS    •)••  ^I«.    f* 

PAOOUCTION 

THAVELINtt   AAVC    TUMS 

fAO'J  ICTlf^N    -ttFINfMtjT     OF    AO-AA  4") 
TRAVEL  I   4".-. 'VE     TIME'     •«J    A^PlIFT'-^S. 

AD-AIS   TS«  JI*.      A 

PAOOMAHMINO    irOMPUTEHJI 
BOMBINO 

•  TTAC«     ,'Nt<ATo«l     A    FOBTAAN    PA  >- 
riH.P    FJl     Sj»jEi.T|Ni    A     StSTl"    TO    »N 
ATIACA. 

AO-AIA    00*  Ul''«     ^'^ 

PPOOMAMMlNG    <COMPUTENSt 
DtSISN 

:0"''  ITEM    PMjjAAM    Fo.<    3CSI<N    ''F     CfAl 
TUilULA-<    -^EA'TJiS    aITm     T.f>-P'<Ait    'LJ'. 


AO-Al*  )««  }I».  ^r^ 

PHOOMAMHI-M  iCOMPUTEMfl 
PM06«AMNIN«  LANSUAGES 

?AT4     COlIECIIIN     'NU     KKCCrSSiNT. 
METmOUS    FJk    MO».»tT    rAOiLS. 

AD-AIS  •«»  JU«  ^0 

P«0««AMM|>«a  ICOMPUTEMSI 
MAUlATION  OANAuE 

tJlN4<T    tTLUbloN    SMjLATIUN    OF 
MAoIATI  )N    J^MA^L    PMrttLC*    \i    PHOP'-iEni 
ENl'GT     T-WL'MOwOS    A«  0    ■•AHAItTtHS 
AUjiST4F^T,     CO  i*'jTE»    PHJGPAMS, 

AO-Al*    )1J  JtV.    20 

PPOOMAHWINa    L*NauAGES 
LINEAM    PXOaAAMMINS 

'•AT-<ICES    ANj    mathematical    PNOR-tA-S. 
A0-41S    TS«  UK.     IS 

AffOBMAHHINO    L*N«UAatS 
SIMULATION 

tEC'MICal    Aj-henoI*    Jn   TmC    MmsC«Ipt 
SIMiLATI'tN    PAO.iHAMMtNG    cASiiUAGC. 
AO-AIS    7*7  JIV.    »n 

A«0aMAMH|N4    lANGoASES 
THfcOBT 

TMt     rOANALllATION     JF     »ATMtMAT|C»L 
AN^     LO'»tCAL     PHjl^LfS     r  >«     «0LjI|"V      )»• 

COMPUTE -tS. 

AO-AIS    *TS  ->T».     «n 

PMOPASATION 
EAKTH 

ANTL'INA    *SU    RAUIO    AAvE    PAOI'A'iATION 
CM.AACrr4l>T|c,    «T    VMF     .CAM    ANC    TN    tm£ 
b>lol.>NU. 

AO-Al*    AM  l)I«.       a 

AMOSTMETICS 

-lOTrc' •'"lOjIC*^    <<f'o'<TS    JN    UPPtA 
ixiiiEmITt   k'otiEtIC    AEstAnCii    M(r«A»i 
THaCAlJii     ^rNSjNT    MrTo<    CCNT.J0LI 
"T><CLtCTU.     CJ.Txjl    STJJIIS. 

AOaAl*    Its  3IV.     |A 

AHOTUN   ACCELEPATkXIS 

SEVLlOPm'NT     oF     A«      A.'HAhATOS    Fp.< 
PARTIAL     Cttl       I-.KAal/TI  J.     tlTH     Ik      <tl/ 
PH^yTONS. 

A0»«1S  «••  JIv.    (A 

ASTCHIATRV 

DCCfSION   MAKINl. 

••STCtlATAIC     INlEPVIt«INi    ANO 

"OlT|ST».-,c   '^tCi&ioN  PAjiEssts  or 

AOaPTIVC    TtTES. 
_  AO-Al*    010  JiV.    2A 

PSTCmOLOGT 

GAUUP   OTNAMtCS 

rAtT>AS   r^ojoCING   DEFENSIVE   Ar- 

MA»IOM     TlT-iIN     jKOUP*. 

OIV.     2A 


VERSUS    TMt    SEE'' 


3IV.    lA 


C  J''"l<NICATt1Ni 
lFTTr.<    O'l-E  «- 


AO-AIS  7*« 
PUBLIC  RELATIONS 
NATIONAL  OEPENSC 

TMt  «Ii.iT  Tj  «NU» 
TO  'NOa. 

AD-Ai*  >9a 

PUBLIC  RELATIONS 

SCIENTiriC  PEStARCM 
t    ST  ny   "F  KuSLic 

PHWLE'^S    I  .  CKuATINr 

ST«"JM,    3C  SCIENCE    ANJ    TtCMNOL^'T. 

AO-Al*  JAB  JtV.     '*? 

TROTtCMNICS 

ruLLS 

►  OL»<tR»  ro<  PYKrTtc-<Nic  fuels 

0St3     l<    Tme'MAl    llS't'^l  •ATI'^N    OF 
*'m.NTS.         TlPAJ.'TLtNf      44J     PKlMTLFNi 

r.LTTOL    ^EA;.TIJ.   PfcJ'OCTs   »|T^   GL'iClsf. 
AO-Al*    0))  ->'V.        T 

OUANTUM    MeCMA> ICS 
CUHVE    PITTIti« 

C-N     T  «r     ■^'CA^CULAT  JO.     OF      TMt     POTE*'- 
TI*L    CJWts    F0-»    TMt    SAjjNr'    STATr*     ir 
OI«TOM|r    MOLECJLtS    OF     trOAO'.EN    AN) 
lO^INC. 

•  AO-419   T|»  JIv.    ?• 

OUtUClNC     TMEJAT 
PROBABILITY 

JJUEjCIN^    PMjnLt*'    CJ.CtHNlN^, 
AVAILAdLF     T'LE.'MONE    TAj»«    LINES. 
AO-Al*    A|T  OIv.     is 

RAOAH    ANTENNAS 

ANTENNA    RAJIATION    PATYERNS 

KAUA-I    NL'SO-<t'«tNT    OF    tLtVATIO*'    4'l" 

ALtlToJE    AITm     iulTI. 

HAI^IATI  >N    P'TTwMNS. 

"LTIA    F  )A    LIEVATIOS 

AD-AIS    BBi 

RADAK  Duple KE'S 

S    tfANO 

»N     ttECT'oN     .«t4M     DUPwtXE". 

AO-416   <M  3IV.      • 

RAOAM    RCCEIVEPS 
OOPPLEA   RADAR 

TMt  j-^ETi'-AL    ANLl    I  APL'^IPLNTAL 
INVtSTl  UTlCN    jr    P«»-PfHTU>    or    L»S£A 
PHt»"PLlFlLP    FjH    AN    OPTICAL    JOPPL^' 
••AjAA     •itZl.lVlH, 

AO-Al*    2AV  JIV.        • 

MADAM   RECEIVERS 
LAMPS 


NI-U 


.  O-^t    "■•    V-rttA" 

ip>L  rr  A  G'»M  )- 

INJlCATtON. 

JI*.         A 


POL-RCr 

PECtlVEX«     FjH     LA«EA     ■44n4AS. 
AO-AIS    ABl  JtV.       P 

RADIATION    CHEPISTRY 
PROCESSlNO 

AAUIATIO^     T'lLAMAL     CXACslNj    OF 

HYuNOCA-tiON*.   oEPENrtsct  nr  aaotation 

C'H.»ICAL    TjrLO    OF    MV0«j;A»dONS    "S 
HAuIATIlN    T^LH  lAL    CPAC<|N5 
TCMPERATJRl. 

AO-AIS    BSA  UIV.    7<. 

RADIATION    DAMAGE 
COMPUTER   LO«lC 

9lNA<r    fLLiSION    SISJLATION    OF 
HAwlATl  )N    J^MAjE    PSreLC  <     IS    PKOPOSE"! 
LnlNGT    T-^Al'mOlUS    A«,0    P4«A'«€TERS 
4I)jli$TArv(Tl     C01>'uTE»    PHJ'.HAMS. 

AO-Al*    )1)  OIV.     2'^ 

RADIATION   EPrrCTS 
DOCUMENTATION 

AAOMTIU*     tfFELT!     INFn*M4fI0S 
CE..TEM    -(ONTMLY    ACCE'SIO.    LISTSI 
C0OXDIN4TE     INOcX. 

AO-Al*    ISS  'JIV.    70 

RADIATION   EPPrCTS 

CLt-CTROMAGNfTIC    RAVES 

«N    CtPEx'ME  <T4L     ISVt  jTIUAtlON    Or 
T'H.    EFFECTi    or    KAUl'Tia.    ON    TME 
PMoPAbATIO'.    or    tLtCTA01».'.NtTIC 
SI..KALS    IN    «m. 

AO-AIS  7A2  JIV.   A 

RADIO  ASTRONQPY 
SOLAR  RADIATION 

S0LA9  A*^|ArlaNl   oi»;iissiJN  o«- 

use    or     »    i«»'^10ttLtSCOP£    OPCPATI'l'-,     IN 
T>«i.    M-JANU    '•KtiOENt*     AEjU'N     (SO    »  <C- 

75   ««CI    TO    'TUJT    AT«'0S'»-<ti'ir    ABSn<«3. 

T10«.  Ll  <CSl  NO  DATA  GIVEN. 

AO-AIS  Ml  JIv.   2 

RADIOACTIVE  FALLOUT 

UNUtRGROUNO  EXPLOSIONS 

cma^actl^isiics  "f  falljut  r*ON 

A    JtEPLT    djAlEo    NUCLEAR    DETOyATTON 
FMo"    A4)JT    »    Tj    ISO    NIlES    FAOX    '.AIJNO 
^E'^Cl    aEAIAl    kaOIOMETRIC    SOAvEV. 
AO-AIS   MB  JIv.    f 

RADIOACTIVITY 

DECONTAMINATION 

CIVIL    DEFENSE    MA'OAl    fom    AAOIOty.- 
IC«L    OECONT'PI  .«T10*     OF    Ml  NICIPALlTTtS. 
AO-41*   *•)  JTv.    2'' 

REACTION   AINETIC& 
SIMULATION 

•OUEL    T-'TS    JF    l>PLJiIO<    RtSIST- 
ANLt    OF    AEX'TOn    SmITlO    PLUS    ANO    CO*- 
TAJNMt«T    JF    vEsSEL. 

AO-AIS    TOM  Jiv.    90  , 

REACTOR    SAPETy    SYSTEMS 
MOUEL    TESTS 

"OOtL    TESTS    OF    E>PlJsI0  4    KLSI  ST- 
ANCE   or    REa'TOm    SmI'LO    fLVi    ANO    "■  )  J- 
T»l«.MtNT     OF     VESSEL. 

AO-AIS    T0«  Jiv.    ff 

REAOINB 

CrTECTIVCNESS 

lEahiISj    vIa    PnonAA'iLO    HfAOlNr.    »N0 
COL    VE4SJS    •ES'»ONSE     IN    fAOiRANtO 
HtMJIN'i. 

AO-AIS    •>•  Jiv.    2« 

RECOMBINATION   REACTIONS 
PLASMA    MEDIUM 

lONI^ATl'-N    .NO    C(  lO^IWATlON    IN 
(iAitOOS     JIs'MA^.iES. 

AO-AIS   7*S  JIV.    2S 

RCCOMDS 

STANDARDS 

•■INJTES    r(     ..ALlOAATloN    HEJOlArtENT 
S0.1"AHY     FOM^S     iCxSt      SUIjANCE     SESSION. 
AD-AIS    *)B  JIV.       7 

RECTiriERS 
CRYSTALS 

INTiHIH    pE>'JKTI       SOJ    C     SILICON 
CArtPlOE     AECTIFIEB     P'-O'-.-IAM. 

AO-Alb    2*«  Jiv.       A 

RECTIPIERS 

MYURAULIC    MOOClS 

XESEA'JC-"     INVtSTlOATI  JN    OF    MTOAAJLlC 
P1J..SAT1  )N    i'^NCLl'TS. 

AO-Al*  1)0  Jiv.  2<^ 

REENTRY  VEHICLES 
BLAST 

VMOCS     AAVtS     SUPtA      IMf-nSE"     ON 
MYKtRvCLOClTY    i-LOa    !N    a    SPlTJ 
PRoP£LL»NT-'>kI*EN    TiNNEl    1  if  J    TO 
SIjMiLATF    Bl'ST    EFFtfTS     JN    A    REENTRY 
vEmICLE. 

AD-Al*    2|«  UIV.     12 

REFRACTIVE    INDEX 
METEOROLOGY 

TOPJSC*.'     A«AlTSIS     JF     TMt     TE"PO««L 
VAHIATMNS    t'4     ImE    VFRTICAl    nlSTAHj- 
TIJV    OF     NOI«T-TER"    R£r<«ACTIWITY. 
AD-AIS   SaO  OIV.      2 

RErRACTORY   COATINBS 
NIOBIUM    ALLOYS 

efflct  jf  p<oTtCTivt  Surface  layers 

ON    PCCIANlCFL    ••HOPtATIfcj    OF    NlORT'J^ 


MET  -WS 

aCr^ACTMr    ^ATtMIAC* 

oaioct 

M>>4tS    *V«  JI«>     l« 

M'MACTOMV    i«CT*(,s    (    ALkOVS 
MATCHiAC    rO«Hll«« 

*0-«l*  ITT  UI«.  IT 

■tri«*CTo«r  p«T*i.S  •  AkkOVt 

ncraiMMATiM  trsTCM 
CMTOMnies 

3l»ecO'"^>»T    0»    »    ■I'«l*TU«fc    N1*.- 
MCklPWXATl'u    .^trillGt^ATOh    rjM    »N    I" 
!>CIICT.>1    *T    77    OCGMrt^    alTIII    7    « 

•  II"  »   Ul^L   t«»^Ct*'C»   co«*»Tmi.r 

•  IT»    (X^^ATIUN    IN    S''*Ce. 

•CLUtlLlTV 

CmMINCXTM.    MTA 

ntcisios  TMto*»  t^njikZH  TO  coH- 

PI.L1    e«"t^l"t>»T*TIO»  . 

MlIMIWITT    irtCCTMONICSi 
n«TmCn«T1C*L    *i«A4.7ttS 

«»STt1    HrcI^olLlTY    ^tCDICTIOt     »r 
H*«CTIO-«.       wot.     I    "    Oti/tLO^-^NT    or 

>H««.picTiT»  Ttc.Miboes. 

A0-4U    «««  JIV*       ■ 

W>WTt    CONTVOl.    $TSTt"> 
M««l>«TION*i.    AIDS 

••OUvIC*^    «»Slt»S   »0"»    iOMTOHIir, 
N*«I6«T|0NAI     *1U    Hti'l"*L*-f    «r    *t«»)"T 
FlJShT    SCa^KC    STATIONS. 

*o-«is  va*  'Jix.    ■ 

aCSCAKCM   MIOftaAM   AOMINMTIIATIM 
KIINTIPIC    •CSCMCM 

t-'OittSi    Htr-OSTS    •»    »£vt«»t 
AUImOMS     >0I»(.    •♦tStA'CM    J">lOC»    »»• 
alN  fohCC    -.•Atl . 

ftO-.4t»  009  01*.    ts 

ntt,A»Cn    M«0«**n    *0«|M|ITII*TION 
TOPOtO«T 

■•lS<.k<C-<    JW    T'W^LOd*    »>.J    i<»T«4r- 
■•»IIC*L    4N»LTSiS    IS    SU'«-»»l.|»t3. 

•tviitl*'*"*'*  ••*  ^"''    '^ 

ccKAMie  «*TraiM.t 

«    STOT    "r     I-<C    »>-T*IC*L    «»sn    jr 

TMi.  ittc  **Ni''4c  K^o^ttiTits  or  cc*»<ii:s. 

*0-«l*   0>*  '-IK*    I* 

acvut* 

»MAMTCHOl.n«T 

'■ANStAT'OH    J»    NUSSI*""    l*00»    ">•» 
SIwHAL     r««i<H|jS|ON    bV    ..IVI>>j    0*r.*4. 

ISH«    •IThOv/T    T  It    usr    0»    0«i(i»1»   tr 
SOUKQ.     VISl'^Hf    0<    Ol'ACTIOX. 

•0-4l>    AT*  !)!«•    7* 

HIMM 

STUJ»    0«     TMt    «la**TIJN    C ><*>«»? Tt< I S- 

Tus  or  -ict'ivjS-s^ciAi.  Kt'OMT  i<  « 
SToOT  or  cl'STic  vi"**!!"*!*  or  tm» 

OUlft    ^WE    "^     *    aOtllN.    CLftXT 

JTlCjr    Of     TMt    ¥l(«»*T|j«l    CM4M»CT^<- 
ISTICS     W     :>r4MI»0S.        **tCl4L    «ltf<  T    Ol 
4*ULTTIC*L    «TlA)»    or    ThC    4*ut4i..     •«I«L 
4NU    4<».ilC4<    vluHATirN     IC    4    ■L4M|N''> 

•  M"    rtt«UH»CL«    <|!i'3    HACtS. 

*0««1*    iJi  Ulf*    '* 

KOCilfcT   CAMS 
«LkOTS 

H'X«IT     «0TJ»    C..SEk. 

AO^IS   *3i  "!»•    I'' 

*OCK(T   HOTO«   •'OZ^CS 

■Cr*ACTO<tT    >CTAt.S    •    ALkOVt 

r€»El.T'''NT    »SU    •»»Ll!:«T|a«t    or     \ 
T>KC»r   ron   •'cAiTIt    -tr  j^^aTij.!   or 

eenewTti  auiuys. 

«fr-41*    •«*  UtV.    77 

r»OC«T   •WTO*! 

CLt-CTHON    ■CAHS 

T«t    "HSjlt"    J'    tLlCHnn.    JtT 
E<»ulNlS   AN^   T><«.   0Urc»   cn^^'^ilO* 
or   HtAT   E"*t»v.r    I1TJ   tL£.CT»|r    ctirajr. 
40-4IS   ft*d  '-)t«.    77 

■OC«(T   MOTORS 

•AMOUl   MOC'CT   MOTCtLAoTt 

CO^MJ^Tl-N    ■'HESSl''»C    J^Clt.LATIO'^S 
In    SASC}JS    »<l*^LLA«T    -«jf«tT    llOTnWt. 
40-41*    M»  Jt».    »T 

MOCUT   NOT0«S    ILiawlO   »«0^LL4>IT> 

coMagsTiON 

ASITIACT*  0'«  LlWIlO  ioc«eT   co»- 


au*Tiu4  nEs'AncMi  crmtJsTlON  in«*a» 
BUITr.   *njrcs-4.5>   -ec-^anh-s.   ^'tuIN; 
or  LtO'ii'}  •••o'i.ll4st  *o:«et  ^oto»s. 

NeA^UWf'CNI'    OurflSb    «ESJNA<T    C0<M|\- 
TIUH.    C4cC^I.AT|0NS    TSCl.  XJIN'.    VA*?A1iL 
ATv>«IZATIO^>    Was*    ACClMjLAnO'«    «N> 
I«kltCT|>N>    rAJtOuS    ^|P-«J»tl.LANT 
"0T0«S«     ANj    OEtJNATION. 

AO-Alft    2«t  Ott.     10 

aOCUT   noTQAs    (SOCIO   •*0»CLL4*ITI 
fUU    ru>tCTlP«l|i««   UEMCtTS 

flOttlNjrH     14    "WIS    4«0    -"(W    •OC<'T 
■•JTCHS    -    IN'RtvTIUN    ANJ    •«4 1  NTtN«sCE . 
40-41S    VTl  3IV.     I? 

MOCIUT   mOVCLLU   SLCOS 
INkalUI.    •MVI&4TI0N 

I«*^TIA..    iulDASCt    tJJl»"'tNT    TrSTINi 
ON    THt     <IT    •UttlSlO'     Ct«T»lrjGC    ■ITm 
COrtr»MlTIVt    HOw*'T-'*'>»tLLtn    SCE" 
TE»TS. 

4o-«t*  a*3  o>«-  I" 

*OLLb*   BE4mNrs 

rMLOUCNCr    AXAkTZt*> 

STOJ*    Of     TMt    wlb'ATljN    CXAKATTE^- 
ISIICS    ir    ^FAMINSS    -    ^fOKT    *|*. 
40-«l*    1*0  3IV.     ?*■ 

II0CI.4"    K4«IN«S 
TtSTt 

^    »Tuor    0»     TMt    ¥|»»4T|JN    CMAHAC- 
TEhISTICS    J'    UtAAIN'.S    -    MteO^I    NO.     |7. 

40-41*  i*a  3i».  ••* 

KUCM.* 

ASIN*    l<44T(»I*kS) 

5TAN)A^jTZAI  10*1    STDjr    ON    SHCL*' 

a'jIkg  jr   sy'TmuTIC   »no    «atj«al   •iiif 

"4T«»1AI.SI     rii^.L    •<l"0«T. 

AO-41*    30<t  111*.     I« 

IIUII|«AV> 

suRrAce  Mio*tiiTict 

"UNtA*    -(Oub'iNtSS    OAT*    THOn    S'J"»t»S 
or    »Ul««ArSi     TAA|»AT<     A4J    StLlCT'O 
P4M«|N'.    ^AS'S    J'     17    AM    'tnet    ttA^etl 
't  .AC    ^£»0-»T. 

40>«1S    *l*  JI*«        I 

kA^ITT   Devices 

•UiCtCO   "ttSSIkC   lAMMCAOS 

SOLl  )-Sl'TE    »^"   «*'£    Ot»IC£» 
P'«*SE    III. 

*0««1S   fT]  0I«.    12 

SALTS 

Cl^CTntCAL   C0NOUCT4«iCC 

rLtCTHOC.'E'<iC»L    "SOCtSStS    IN    rjifO 
S41.TS.       T|.«rCT    CyjIttST     ■iCASiWtweNT    or 

ru>co  iA(.T  'ON^^uCTlvirr.     a  ;a«^on 

01u>lue  rOH'ATlJN  CELL. 

AO-41*  via  JIv.      a 

SALTS 

HtnMINC    STKUCTUMt 

»«t>«**ATTo>»  or   NIHl;    ACID.    •"»- 
CHtO«IC    ACJf    A<0    KllTdOrjWK    AOOITIIN 
SALTS    'J'    A    'UiauE*    O'    0I-.     T»l-.     AN-) 
TET»A-A<INt«    Tj    DtTf«xl»t     AMlTHra    i: 
J    J*    a    '•Ott^ULLS    0*    AClJ    •O'H.l)    fO.)-«- 
OluATc     «ITi    A     ^OLlCl'LC    J^    BASC. 

40««1S   TO*  OH.      a 

S4"»WlN« 

m«0B4aiLiTV 

!I4SIC    at»tA«C-<    IN    P-tjaAttlLlTr    AJO 
STATISTICS    or     iCvlKAt.    S*'»»'Lr    I^OKLE-S. 

AO-als  •»«  Jlv.    1^ 

SA't^im* 

OUALITT    CONTMOL 

SIN.Lt     S»M»*wINI«    INSftCTION    PLANS 
•  If"    S*»ECI'IEO    ACCLPTAl^t    Paj«lA-»H.iTT 
ANJ    xINMU-'    COjTS. 

40-41*    11*  -tt"'     1^ 

SAHPklN* 

STATISTICAL  DATA 

TESTS    ru»    T.tt    HtAHSj,    TYPE     III 
OI>T«IJ JTI J.  s. 

AD-AIS    S3l  OIV.     IS 

SANOalCM    C0NS7*UCT|0M 
CTlINOAICAl   MOItS 

THf.  ri^tl  VloNATlONS  jr  TH1C4. 
COHCOSITE.  OUT  .JTXOPIC*  CIHfJLAa 
CYwINU'llCAt.     SMtETS. 

AO-41*  l*T  Jlv«  7a 

SATtbLlTtS  l4>TirlCIAL) 

ooPPLt*  irrrcT 

HT«*cT|ON  «no  C0H«i.  tjon  or  r^E- 
u^J^.^CY   EaHj»S  wot    TC    I  j  .osPwEmi? 
•t^NACTiON  rrrtCTS  is  c  injunction   •!' 

SAIlLLlTC     T»AC«.INtj    "Y     JjOPcr'*    WANJ. 

AO-alS  MT  >J)«>      7 

•■TtLLlTCS    tA»TirlCIAL> 
INTtMCC'T    TPAJCCT0«t(> 

T«u     H'H.'SIjNAL    'INiwE    l"PUL«r 
|NH«C£PT|o»S    ^     TAaSers    AT    l0«    »LT|- 
TIX*l     l«    A     »I>«C«.t    bO'Y     i^»VlTATIO»»L 

'IllO    «a»    a>alt7L0. 

A0-«1S   SIS  "'»•    " 

SATlLLlTtS    IA»TI»1C1AL» 

Li^e  c«^tcTA«ie» 

SATtLLlf    Ll'ETI-E»    !•»    NEAatY 
ClKCULAa    OM"lTi    fU«     »A-«|OliS    EABTM 
aTic»*»«£'«E    "0O«.lS. 


NI-12 


At)-«1*   2S2  1)I''«    12 

SATCLLtTCS    IA*TiriCIAL) 
SCINTILLATIOK   COoNTtWS 

xAUHTIj.     <»wASO»<!»eYTS    r«JH    SPACE 

VEHICLES. 

AO-AIS    *TJ  JIV.     12 

sciCNTirie  ncscAUCH 

BCA*IMS 

STOJY    >     TM.    vIb'ATlJN    CMA^A^TE-tlS- 
TU«    or    -iEAaiN^S    -    'EPJ^T     .O,     I*. 
AO-41*    IT*  Jly.    2* 

MiCNTtrie  nscAACH 

PVMLIC    WLATIOnS 

t    STJOT    OF    .'USLIC    CV'''>'"C4TI0Ni 
PMUSLtas    I<    CHtATINS    A    aETTfH    UNOE^- 
ST,«.OIN-t    or    SCIENCE    ANJ    Tjc«N0lOO,y. 
AO-41*    1«*  OtV.     ^7 

SCCOMO-STAU   >OTO«S 

OUALITT  comthol 

CUALlTY    tsSuHANCE     TtjTs    ruM    '»f  Hjrf 
"A«    SEC  )N0-«TA,.£     auTO^S. 

A0-«1S   *2»  Ulv.    17 

sciiMic  sAves 

AHALTSIS 

•SAcYSis  or  aAYL  E"i»siJN  rnop 

ONutauXTJNj    L<>'L3SI0St    TO    AIU    IN 
PlaTIN-VJISilNu   t»PLPSlJ«S  r*0" 
EAxTMg.JAaES. 

A0-ai6    2Ta  OIV.    7n 

SC«IC0M>OCT0«  ocviecs 

AHAL0«-TO-0tSITAL   COWVCMTtnt 

SOLI'    ST»TE    ANALOfc-Tj-Plo.lTAL 

AO-ali  *2T  ulv.    «> 

SCXICONOUCTOA   OCvICCt 

HANurAcru«|N«  >tCTNeos 

COMTANlNCTIw*     IN    VA»j"     SYNTHESIS 
or    SAIASI1->I    ••III)     CafSTALS. 

AO-«l*    I**  OIV.       A 

UMICONOUCTOtI   OCVlCtS 
MATCMIACS 

jEalCONOI'CTjH    UtvlCt.   CONCEPTS. 
PMtPAaATioN  or  mete»0Jc(«CTI8ns. 
AO-«l*  a*a  i)iv.   7a 

KaiC0«IO«XT0MS 

CLLC  TMOCUM I NCSCCNCC 

«E"1C1NJ'  CTjM    JEVICt    CO«rEPTS, 

pai.PAaATiO'^  ijr   HtTE»Ojj«CT  ionS. 

A0-«1*  2*«  aiv.    7« 

SCMUONOVICTOWW 

OMbANIC    COMPOUNDS 

►OlECjc**    sr^uLTiAE   .•AaA"<tTEa«    IN 
stiico^i )  jctisu  MOLY"Ea». 

AO-ai*    AAW  OtV.       a 

SCHICONOUCTOAS 
POLYItCHS 

StalCONOl'CTlYlTY     IN    "OaKrHEll    OJi.»- 
ACL^ES    «N0    fnOHP"0uJ    PJ,.YPHf NYL- 
AClTTLENC. 

AO-41*  090  Olv.      a 

SCalCOiMXTO** 
SINSLE    CRYSTALS 

THE    ruA.'^LLlNU   iPLVi>iT    aCT>»Ot>    J» 
CHYSTAU    iao»TMl       I.AAS    A<0    SIC    STNOt' 

caTSTAuSi   riNAi.  aEPoaT. 

AO-ais   *2J  Olv.    la 

SCaiCONDiXTOaS 

TMCRHAL    COHOUCTIVITT 

THtmAL    '0«toUCT|vITY    or     SE«I« 
C->YOUTjaS     AY     Ml&H     TraPt.»A1J«iS. 

A0-«1S   ««1  3IV.      * 

SE«VUPCCH4NlSPS 
T*4CK|>*'i 

MHOTXlLCTMIC     T«4NSI>T0HU10    Ta4e«- 

IN<.   SYSrrN. 

40-«IS   •2a  UIV.    ^0 

smcau  STMCsscf 

SOIL   "CCHANICS 

S"IA^    ST»tN.T>*    0»     A<    IOEAl    i^ANJt.A'* 
SYjTEX      INOL*    HliiM    *»CUJ<    CONOlTtONS. 
POTENT  Ml    AOPLICAIIPNS    J'    THE    STUQf 
TO    LUNAa    AS"    G..ANOLAa    SJILS. 

AO-41*    >09  IJIV.    7^ 

SHEETS 
STNEtMS 

INTERACTION    t<tl»EEN    4    SHOC4    a»vE 
IN    4N    ELASTOPLASTIC    "CJItJ"    •NO    «     l^N- 
a(..ia    (ALL. 

A0-«1S  *9S  Jlv.      a 

SMCCTS 

TuNSSTtN  Allots 

3E»ElJP""'NT    0«    4    OuCTUE    TJ*l'.<TEN- 
■4jE     S<EET    »lLJY. 

A0-«1*    !«<•  Jt"'    f 

SmClTCMS 

cooLiM  t   vrmTiLATiNS  esuipmcmt 

•v4LJ4TtON    jr    SEVEaAw    TEC-^NIO'ICS 
rOH    COOLIS^    PE'tSONNCL    S-«ElTE*S 
NtL-ANlCALC*. 

40-41*    4*0  Ql««     M 

ShClTEWS 

"CUlCAL    SUPPLUS 

CONJlTlu>S   o't'Jtt    aMUH  EACH 
CO«»U««ITY    r#LLjUT    S-ELTEa    04    »«fLT£a 
COUPLE*    COolO    aE    "APE     M.OICALLY 
SEL»-SJ»ri;»tNr    IN   A   PjsT-viCLEAa 


ATlACa    r^(;,,r£^^,    k-t^IOJ    "»     Taj     f '<<. 
A0-41S    *la  JtV.     M 

SHOCK     IPATHOlOSTI 
THt.«APT 

THE      >4|jtN    *.J    uTlLi^«T|0,    or 
AX.10NIA     IN    •■•0^«1     riNAL    »t»»04l. 

40-a|S   OO  JlY.    t* 

SH0C4  Tuses 

B0UND44V    L4vei| 

'"l     »Ta  ,•  ATIJS-POINI    L««'."«o|a 
>"*J-<E     I   I    «    'lO..*    To*ll        Ti-COhy     1-    ) 
"t«SOHL  <£<1«  . 

*0-41ft    J**  OtV.     ?•, 

SMOCK  Tuoes 

SOLID   WXttT   P-^OPtLLANTS 

"H.    rr»jtj|_|T,    ij    >lir,|rj    or 
»'Ho,.ON»l  <■■.   r^t  ,s,iaE    •4^c.S    IN    »HO"-< 
Toots    l»    Nl'.S    0»     S"L|J    "»'<0''-.LL»vTi. 
»l  .'L     ■^CPi-l'. 

40-41*     a«*  JiV.         <9 

•HOCa   lAVCS 

AM 

NO««<*L     I>»oC^     aAVf  C4w:i'L41IUN*  I  «l 

A|H    AT    r,_I^«Y    ..>'«tj«  ■).»    Tr    ?>.0O'-  rrt  r 

<»£•«    SEC  )N').  . 
40-41S    f2l                                 J!«.    7'' 

SHOCK   ■4ves 

•«C4SU«CNeNT 

'aailLATToN  j»    A    Nimjman  ."l"!  lJtC^ 
ON    (    HCT^.j,    jr    MeASINMi    T-ir    ..(,-.i>ii  ,,. 
T|o^    vtLiCl'Y    jr    s-ioca    .An.'. 

40-ai»  taa  jiv.    ^- 

SMOCA   ■4VCS 
"CTAtS 

'HoC<    aAVLSt    jISLoCaT  lc<<.    At" 
'•«l!»     I  (Tc  >«CTlJ\S. 

A0-ai»   1*>  Jl».    ?•• 

SHOCK  lAvcs 

•£► LECTION 

lNT;.i»CT!oN   tiEla'EN   A    SHOCK    ajv; 
!■•    tS    tuS'-^LiSTIC    "EJI""    mo    •      <Vi- 
••l>*IO     •ALL. 

A0-41>    *SS  Jl«.       •) 

SHOCK    SAVCS 
SIHVLATION 

'►H.    rcAjtul.i  TY    IS   »i''tlrj  or 
P-^OION.Iyj    o,f  jSi,.,t    aAY-.S    I":    >M■^-« 

TootS    I*  ii.»  (S   }*    sclI)  Pf  J''£j_^,,,rj^ 

'  I  .»L     Jtoj-'. 

A0-al6  af*  JIY.      <» 

SMOCK    (AVtS 

SOwIDS 

VP"CMC*l      V<OC»    "AVLi     t»    SULf" 
T-    'O.     '. 

AO-alS    *t7  Ul«.    7K 

StS*ML    LIV4TS 
OCTECTnN 

.'fTL'TTIj's    J*     a    •■"A.,    SI'.yAl    lI>'' 
Av.alNSr    o||v.^(,,.,i    '-AC<  •■•Oi^ij^t    ■«» 
E«»»ia|E'«CCj    •'I.JTS   YO    J--Tr.<"lNL    'C- 

rtkY  or   vA-ilATiO'.s  is  sl'.'.Ai   C"«"»:- 

TC.<ISTiCS    i*  D    jA:»j»004i    ft    aELL     »i 
PUOY    j|rr._BtNvLS. 

A3.a|»  •2a  JlY.      1 

SILICON  alloy; 

840NZE 

'OH<*TIu'     0»     SlAr«l«*    »*lVt»     I< 
'■Jl.YCH»<TALi    iNw     SiLtCT*    ai.  is^t    ■  !•    >£■> 
Tt.«lL£     IC'Ha.lloS. 

A0-4t*    2*4  JIV.     f 

silIlon  alloy* 

C4MS0N    4LL0*S 

'•.£    TiAvrLLlNi.   SOtvi.T    "(r  T.»oo     )r 
Ca»«T*L     V4u>(Hl       U4«S    A  .O    SIC    STK.l'' 
C4Y«T*LSI     StHA^     alPOBT. 

4D-alS  «2J  -itv.    I  4 

SILICON   CONPOONOk 
CANtlOCS 

INTf^lN    fk.v'JHTI       SOJ    C     SIlIC" 
CAM^IOt    aC^'IFiK    P^OI-t*". 

AO-41*    2*4  -'<••        ' 

'UN  JN-^C'.'AL     ■«tf<«N|.*L     ''aj.'t.nTIit 
U*     rtMAMC     'I.^Lt     C'Y*r«LSt         SI-. 
AO-41*    2T1  JiV.     M 

StLVb* 

TMANSPO<IT    P«OPt«TICS 

MLrfL^    -^'jUiTloN    AN)    Tl.AN»HoaT 

"tLxASM*    I'^jaifs    !•     <Uy»  H-Jiior. 
tX  .C    «ATTt-.tLS. 

A0-41S    *«T  JiV.       a 

SfLVl*    ALLOYS 

oirrusioo 

iELF-)I»f USiON    0«     -J    IV    »j-Po 
S'X.10    SKoriON.    aIT-    Tit    ATON    r»«CTIOj 
or    ••0    -JAN'.!**.    ►••O"    7E4J    T©    O.Jo»l 
EijATIXs   fH    I>«1    C^aat jPo«n|NG   STATES 
LA.. 

AO-41*    4*0  JIV.     7S 

SIN«lE   CKYstalS 
C4YSTAL    (>40*Tm 

'Ht     T«A<rLLl»^    S'LVi.T    WTmOO     jr 
C'*«»TAL      •.'«o»TH1         I.AAS     A."     »IC     Sfi'.L*' 
C4ffTAL>l     fTNAw    'HtorBT. 

A0-41S    42  J  01 Y.     M 

SINOLE   CIIVSTALS 
IKON 


'.'ISl  ICAIIoN,    t\^    *'L»jTIC    ^tMAvl)" 
or      IHMi     -,|    .^,.c     CRYSTALS. 

A0-41S    TOO  JIv.     IT 

»«T    M*I«HT^S*' 
"CASUMCNeNT 

'PfirAL    'HA  ,siliS10»    or     T-«. 
AM(SPir,-»C     Is     >KllNLAN>l     SKY    KAOfA- 
Tlo*.      ir.tL'     0»     »Ol«*W»TI')«i.    a«'- 

T».Ll'«"   i.'Ly.ityi    r  I  j«l   Hrpj^T, 
AO-aie  211  JIV.      ? 

S«T    il^lftHTNCS* 

SPLCT4A     IVMIBlC    •    l.'LT44V|0LITI 

«     XtKAl'NA  I  I  3S    't     ^  >U'      aAYLri'.t'S 
JAIA     Oj     Th^     AM.lUa    SS77. 

4U-al*   2*4  JlY.      7 

SLOT    ANTENNAS 

COwPLCO    ANTTMNAS 

yj)r    H    T.iiN,    Ll^Hi.rj^Mr 
•L>/Sh     OJNI'Lh     slot    Aa««Y    aNIENn«S 
iLwl"!  <»TCj    .iY     a     Su'fA:^     lAVL. 

*0-4tS   ••«  jIv.      a 

iOAPS 

riLPS 

?«HL<|Nt>TA^     ItC-Nlijf     FO^     bTM)rf,, 

U'<"IM  j'l   vl'iKAw    soap  fil'i^i    0»Yt;»L 
T-<i:«NC^S    '"'•ASjl-.'.C'  TS. 

AO-416   3TJ  JIv,      a 

(OIL   PCCHANIC* 
"OWN 

^Ht«<    SI»LV.lH    JC     a,     lOtA..    &4«-«iLA* 
'•TjTta     iicita    M|i^    v'Cllj<    t'J'lJITTOji. 
PJffNTML    -OML.C*Tl'-SS     >r     ftt    SYilX 
T.)    ..UNAI    A."    I.. ••JUL"'     »jIlS. 

A0-al6    JO*  JI*.     7« 

kOLAK    rLA4CS 

"AwNETIC    PI'CM 

OYNA«ICS    ur    l|ho    FL*«fS    ANO    Ynr 
"1  .fH    t^'rC^Y, 

A0-ai6   JM  JlY.      i 

kOLAN   rLA^ES 
SPlCTKOPhotohctEAS 

'    N.'CCTi-PMvt  jnlThu    STjOt    or    SX*< 

►•Hj^lNLNCt  J     IS     i-^«  '.•■NTt.  J. 

A3-ai*   327  jl..      5 

lOLAH    rLAAES 
THfcO«T 

TNAiSLATIoN    jF     a    mibil*.    H»Mrir      ).. 
T><L    NtCtAM'"    >F     SdLAa    FlAHF  s    A'l^    Th» 
'iL-.tAATI  )•,    't     ^JS«<I'    »A»S    l\    ►L*a£j. 
AO-41*   2»J  JiY.      7 

OLAM    WAOIATION 
ATTENUATION 

'TT,  (UltON    or     ilLA<    "J'JIATIO.;     |'. 
T-k.    of-L^     L'Yt.S    or     THt     TCJojslJ.ir  <;, 

AO-alS  B2J  JH.      ? 

I  0LA4    BAOIATins 

•<IC*0«AVE    SPECTHOSeOPT 

•Ol«*    ■<a'-1AiIjM     yi»,iiJ»IJN    or 
U!h.    or     A    Ha"  10  1 1  Lt  SCO"!    "f'»."AT|vr.    p 

'  «.   m-mnJ  rat<i.tNtY   aclCN   ISO  »  K' 

7S    •NCI     TO    'IiiL/Y    4T«0sP«EfcIO    A'la"*  •- 
TlJ\    Ll  irsi      .0    UATA    OtV-.N. 

40-419   **l  JIy.       ' 

I  OLEmOIOS 

SUPEBCONOUC^OMk 

t-aoP-i^Tirs    jf    "10"   ijafctST    S"rE«- 
CO.-UCTIi.    "A.,  .f  t    ClLS. 

40-a|S   004  Jiv.    la 

lOLlo   40CKEY   P40PELt4*.T   BINDERS 
tSoCY4N4TE    rL4ST|CS 

•EASIIIlTIY  jt  ^TILUI*.'.  JLT»fSJ'l- 
TLw-NljlCs  '0  ifASjrt  liri.ANICAi.  P<oP. 
'.'<nES     ir    ^.jT    M9L''  'ET  iA^C«. 

40-atS   Sa*  JIv.    y^ 

lOLIO   BOCKET   P«0PtLL4NTS 
IOnITION 

:'<iriCAt   nEyIEa   or    auCl  .t   MESrAirx 
U-.   T«L    i£Ci'sij4  AT    I'i.iTijN  or    «)Ll:> 

w>>.«tT    "13^o_(_4  ,T«,(     coa^miTl    A»'n 

MT<>atl   csi'-<   •".i'-iLLA  *rs. 

40-41(>    Hi  jI<.     I- 

j OLIOS 
4LKANC9 

rOHL*i/L  fYL-'^Y  rr  ;<ystallInf 

"CIxAsc    ro,    vA<|jub    ST-«XTj»E»   iicM', 

«     .'OTtlTll^    FO.CHUV    CJ«SlSY|N(i    or 
'■flLSI*^     *•  0    „IT»ArTIV.:     INTtKA'YI   )• 

••ClaEl^    '(J.-l10.0£u    »TO<s. 

AO-41*    001  JIV.    7S 

i OLIOS 

PtCH4NIC4L    •4VtS 

SMH^MCAl      «.  «oC»    •AVtJ    In    >jlI">i 
'•H.    BE'AVIjO    0»-     ^.tort.    aAVt  >    IN    "•••T\lS 
IS    INVL^TI   ,»TE   .. 

40-4 IS    ♦O*  J IV.     7K 

lOLIUS 

NUCLE4A    44(i>'CTlC    4C50N4NCE 

"I'.H    «CjOk.iiiijs   voOl-Ac    H«i,»,rT|C 
"EiCNA.Cr     1»     SJLllJkl    P->I     >PtCTa.     jr 
PCw*-.    it  iZ    OHOii'-il^r  .    *.SJ.    ^us«. 

*'ij^'     •<'<'»/,^Y|      IMtOXYI       )1P0LA<     baOAJ- 

l'<l*G>     (jC.'ah  ckOS«-4llA»at|os  rrrrCT. 

40-416  24T  JIV.  70 

I  OLIOS 

•4VE  T44NSNtSSI0N 


NI-13 


SHO-STA 

f'tLMC-.i    s  1 1:«  YAv-j  r.  iOi.t- 

40-41S    SIT  JlY.     ■>« 

SOLVLNT    4CTI0' 

04uANIC    COnpoUyUS 

«-0«<<»Ti>,'    Cj.sIA'TS    y'H     Aiioar>ri«I- 

tlt*     Fl«     Y  if      III     S>Tt(|  .1  Tt.  >i>tN;r\':> 
•.AHmTmalo  JL    COiHlEa     I'j     jarA'IIC    'OL/rt,T» 
lC''L04>r  )4  ».     M.IASii     C».LO'<r«AN', 
xE.'TANLi    Ci'jo.    ItTrAC  «tO>-l"t.«    '«-«lo-) 
■^lii  Lri  )£. 

AO-aift    143  JlY.      a 

SP4CL   ENVMOn^ENTAL   CPNOITIONS 
CO>P|C    44TS 

•■AllMTI  ,•      M^ASUH'N£«IS     Fao4     SPAC 
vL'MCLLS. 

A0-ai5   *TJ  JlY.    I? 

SPACL   ENVMON'ENTAL   CONDITIONS 
H4N0BOOKS 

■""L     .PA.'     LivMJ'xttll    rplAL 
"Lf",  "T, 

A3-ai«    197  JlY.      ? 

SPACk   ENVI40N>'ENr4L   CONDITIONS 
H4TtBIALS 

T«l    ■rrr.'TS  ^r    sINcilaTcj   »ha"-- 

tNYlHOJ'CM'L     t»»JSI  W.      »"■<:     iWAL'ATO; 
'OK.    tL»STj«-LNj.    ►•.»ST|.S.    Lj*«tr^jYi. 
'■■<>^rELLA<Tj.     AjLATIVt     <.»T!-«tALS. 
VAkVESi     a?.j   •LAIJISt      ACT|ATja>.     T-»<f.  ■» 
ITw.l     rCST    "iT  t'l  !«,    «Nn    iOl  JP^tNYl 
ri  .«L     <'.'»'5-<'. 

A3-41*  2»a  JIV.    1  ■> 

SPACfc  rLIlHT 

"ESlX-^C-    on    JPTl"!/^!  Ioy    TotoaY 
ANO     ITS     XP**!   ICaTION     TO     lUt  T I  ST  A'.' 
MJ\.«ET    FlI  .'T     !%■■    UThC-I    niS0Ji.TT*.O»iS 
VAnlAri>4*.     >'aj<LtN«. 

AJ-41S   497  Jiv.    la 

SPACLCBAFT 

OE*IGN  ^ 

TMt     'iFFL'TS    O'     Sl»ll.«TlJ    iHA*''- 
IN<I«')  <  YTNtfL     vfUSI   "C      .r*',-     -IVAL'Hro-; 
'■>•««     tL*STj'u«j.     "i-'STli^.     LjJKt'»j»S. 
'Mo«'Ell»<T,.     A..LAtUt      1-.TL-<IALS. 
VA,.VCS.      ar   .•  lAI    )-.St      ACTjATjPb.     O'HIN.j 
fYL.I      TCST     -l  r    I  )     S     fNO     -.ll    I''4£NT| 

'  I  «»L   <•:»"?<■'. 

A0-4t*    2B4  Jtv.     I  ? 

SPECT44     llNrRABCOl 
LInE    SPECT^tUM 

»T«L<-.T-.    4  1,1    ,|jTh    Jt    "OLtLOL"* 
S>'i.CTH4L    Ll'tS    fl    TMl     I  .'^A<»^.J. 

AO-ais   9B4  JIv.    ■•' 

SPECTAA     llNrKAKCOl 
"EASOKENENT 

INFO-^I.    L'^liSlJ"     S>«LC1-»'ia    of     I  I' 
ATirSPi^ir     '..u    t»''T>«. 
, , *P?41»    447  JlY.     »S 

SPEC  TaoPMOTOHTTC  Its 
SOlAB  flabe* 

'     SPr-T  .-PHjTj-tTfcU    "iTjof    or    SJlA" 
"K./^'INE  iCCi    IS    f^LS'NTiJ. 

AO-416    12T  JTv.       ? 

SPECTPOSCOPY 
EPISSIVlTY 

ef  A  >^>R>'»lu  .    IkF'CT    js    sPtCTa.L 

Ll  «      I   .'f  ^SMY. 

40-415    **0  JIV.     »K 

SPHEKES 

BocaLIN«lN(rH4NlCS) 

THt    ■■.L»j'IC      .i'L».lNj    STKf.uTM    jr 
N£«t.-HC-»rr. .    L).C"    S'H£-<4rAL    iHCLl  S 
•I  '-     I    iCtL     "OO.  '*«I'S. 

AO-al*    0S7  JIV.     »•, 

SPINAL    C040 
NOlSC 

TBA  JSlAIION    or    f'H£|,N    x'iitAaC') 
0->     TMt     C»-<jIStj     I'fCr     jr     vltMAYT)! 
«  *0    NOME    0'     T  iL    "O^AN    jMCA'tS". 
40-419   STa  :.TY.    '• 

STAftNATION    POINT 
900SD4BY    L4YtB 

THE     STAj- ATlOS-»'ClNI    LAnGNOM 
PNo?C     li    A    'ilOtK    TO^tl       T..LO.,Y    A'.  > 
T-^iMC  «r'it». 

40-416    346  Jtv.     7« 

STAINLESS    STEfL 
»4CH|NIN« 

T444SLAII0N     OF     'fHtl,.     KfStAari     ON 

AIO-'IC- ire  iaM^.al    NOtC  T'C.    "ACHINr, 
"OjtL     ir-u. 

40-41S    *9I  .       JlY.     7K 

ST4tNLCSS   STEFL 

••eCN4NIC4L    PBOPEBTIES 

LOa     Tf"H'.<AlMat     "tCI^NICAL 
PKjPLBrlES    OF     jASl     -ETal    AlO    BtLO 

oekpsITS  lyf    >oi.    310.    jiK.    AvO   ^a' 

AOiTENMlc    'lAl.LtS'     STtELS. 

AO-41*    lly  UIV.    |7 

STATISTICAL    ANALYSIS 
NUNEBIC4L    4N4LTSIS 

■  ()N-''»Mi«-LT»IC    L'TMaTION    or    TIC 
^■(^"ABlLITr    UL  .Sll". 

40-415    7*4  jIy.     M 

ST4T1STIC4L   4>'4LYStS 

PBorESSION4L    PEBSONNEL 


WTA  -  rn*. 


«N    MK^VATIUM    ULt    '»k.w    I"*    »    »»'CI- 

ftT«Ti>TIC*C   AMACTSIt 

ttATISTICAc   riMCTiONS 

^T.TIsriCS   rf    aC»ta*l.    SA-^Lr    »«0»iLt"«*. 
AO-*!}   *S«  Jl<'«     1^ 

STATItTICAc   OISTMIMTtOMS 

'LUCTUAtJOW     Of     il'"*     ■J*     HA.«00'« 
«AH|A«M.^S. 

*0-«l*    Ml  Qlv*    t* 

•TATItTICAC   OISTHIBUTIOMS 
STATISTICA).    TttTS 

TCSTS  rj»   T'tc  i'tAASox  irn   Ml 

PI*TAM  JTIO*  S. 

AO-41S    •>!  •»«•     l^ 

tTAT|tTtCA4.    rilNCTtO«> 

On.*ATO<(S    ("ATlCATICtl 

'■OJUfS    ASiUClA^lO    AlTH    Tit 
SCxOOOIi'iCm    Ut'^KAllOH. 

AO-«l»   VM  "X*    >« 

srCW0KO»lC    PIS^AT   »V«Tt"t 
TAMKT   »OSlTIOi«    tNOICATOat 

TXHtt-Ol'tSjIJXAL     lIl'L*'     TCrx- 

xiMiiCti   STt,*ai>C  IXCITATIC-*  or 

»l.gCi»t»CE«tC»- .    tLiCT»0-ACO»  STIC    ••rTtoO 
or    »CA4NtS4  ruH    sI"«ulTa«CCo*  •«»<€<- 
TAFION     jr    •fin.Tl'^.t    TA^jtTS    fn    A«tAt>*. 
rA2M|u<> 

•TOMAM 

trrtCTIVtNCSa 

JTuJr    0*    AAlt*    i»IHJ>    n*     OOIOOO** 
CLOJCCJ    ST^^rxoitS. 

A0-41S   T13  UI*.    »S 

(TIWAM    ■ATT(*ICS 

CIPfKIMCtTAL    DATA 

;UA1.IPI(.»TI,»>»    TtST    Hi^OHTI     STn^AIC 

n*rTtN(CS. 

AO-Al*  2oa  oi"*     ^ 

riMS 

AI«Al.rSik    0»    CO^WfCTljX    COl.u«N    Ai-lVt 
A    ►  I«t    ^TO-*". 

AO-«tS  MO  U'"**    t* 

tTHtSKS 

PMUTOCLAtrieiTT 

rtASMlLtTY    $TU)»    0*    "tTMOOS  ra^ 

OftANIC     TH4rt.ul«CN<10-«AL 
•HOTOtLASTl'ITt. 

i^n-lCATIO*    l>»    A»    C<C«GT    kOCUTDN 
TO    tIM>Lr    ii-lf  jHTiO    iM*«T    JVAt    <MClL*« 

•o^is  ua  oi«.  7^ 

srmxTUMAi.  »A>Tt 

IMPACT    IHOC* 

I-WACT    u'     A.«    tLA«TICALL»    COWNtCTrU 
0OW<n.t    TCA-i    STjTtx. 

A0-«1*    lai  J'*»    '"^ 

imuCTUHAL    tHTLkS 
•UC«LI>«4(<«CCNA>«ICI) 

THt    CLASSIC    hoC«Llmj    ST>«£«ll»T>4    JT 
mt»m~n.^rtcf    0«.t»   S»«C<ICAt   SHCLLS 

•  tiM  ncAL  AOutOANUs. 

AO-AIA    0»T  JJ»»    i'> 

tTaUCTUMAI.    SMfLLS 

HATHCMATtCAL    AHACTtIS 

»A<iA»f»C    AHIICLL*    '■♦j"    J»!^    •l^«.I- 
CATIO^S    ON    •vIaTIOM    TCC-^NOLOjT. 

AO-AIS    *9«  ^tV*    '^ 

traucTunAc  smcu.s 

>T«(»US 

AP^ICATIO*    Mf    AS    C«£"GT    JOLUTI  )n 
TO    fl-*\.r    il'P^'j^TtO    SMJ-»T    OVA'.    ^'ICcLi* 

Ao^is  «aa  ^'''«  »* 

tU«<M«lMCS 

ACOUSTIC    iM»COAMC( 

ACOiiiTtC    *A«.t    XtASvXl»..i    »»iTt<    rot 
MAWIATO-SoTU     TRIALS!     I<I»>I«IT    T I  •« 

or  All  AC>>us^ic  Pucst  • 

*fr-«i>  TTa  u'"'  ^» 

tULPATtS 

i>«»»u«:tus 

INFAtVCj    AII>O<l>'TI0«t    ANO    CrtCTS    V 
»Ul.rATt    IOS«    04    AOOITKE    CUtOBATnx    IN 
ALAAkli     -lAktOC     C^TS^ACS. 

AO-41*    !••  0I**    *^ 

»U»CNCO«IOUCT0*S 
OCTCCTIM 

•O'^tCO'^OOCrOA    tNKaf    GAP    ANO     IT< 
l«^ICIT    JTtLUATIOW    I<    "AOIATIItl 
OtTlCTl  )N. 

AOoAlA    00«  OIV*    7^ 

»u»tiieoNOueTo*> 

SOktNOIOt 

^■o^nTirs  jr  H|6M  Ck<»i»e««T  stjrt^- 

C0«0OCrlN<i    xAb^CT    CCILS. 

AO-«l»   M«  J'"*    »^ 

su^tMSONie  fLO* 

rMOtCN   COUILIMIU"  'LM 

»t««0-)»SA-IC    rOSCTS    0*    CTLINO^ICAI. 


SHELLS    IN    J»-4Ti.A3»    •O^t^SONIC    'l.Ot. 
A0-«1»    JT»  JI»'       • 

tuPCHtOMic  rLBt 

■  IMS 

tr>tCT   ur   FKICTIPN  o<  orTlnw« 
T«0-3I1tNJI'<WAl.    Al"^'*    I«    LlNfcA«l»Si 
<u»>?«»o><IC    'LO.. 

A0-A16  Ifi  Jl««   * 

SuarACts 

MSISTAiWt    ICk£CTIIieA|.> 

•tA*  I^CWnT    0»    XIC'JAAVl    A»SOA»- 

TI^K    AT    -t.i    «>«<.     9»     'U    A«0    CI'    tv'CT-IO- 

^ta'tO     »<Tj    «0>.«     iXI     «04»AC'     «t«IST- 

Am.f    CNtHj»    liAP    IN    N0-t4*L    '■  JNOi  C  T  )• . 

AO««lt    •?•  0I».     X 

Su«vtrlwo 

moMAMHINS    ICOM»UTC«SI 

A   THCsli  ON  TMi  f»recT  or  co'wuro 

TKiANftdtATI'^N    «N3    T»  ILA  rt  AAT  1  ON 
0<l>f«VAT|0'<<     I.    T«it    AOJjSTNTnT    'V     a 
SXAtL     '<CTA0»«. 

Ao^is  soa  "><•    ' 

tYKTWdA 
ASSTMACTS 

*8Sr<ACT«    f^O*    iV<M»J>IU>«    ON     nN 
ANU    P4.AS1A     »CCcl.r«»TIO>l. 

A0««1»   MO  ■»'"•    *^ 

SV«<^WSIA 
MATCMIAkS 

tv«t>  >iIo»i      utna"IC   »tHAwlo«   nr 

■ATCAIALS    A'O    jT«UC^O«(S. 

AO««lft    «7«  Ol»«     t« 

STNThCSIS 

COftSINATOMIAL    ANALYSIS 

J»NI  «Sl'     O*     A    i.INCA-<    "JtTlvAAIAOLt 
CO-«TAO«.    STifl". 

AO'^13   t«S  >'l»-    I' 

SrMTHCTIC  «uaKR 

AttlNS  IKATC'IAkS) 

STAtlAAjT^AtlON    STUJt    ON    SMtL' 
A■al^G    Of    ST'THtTIC    »NO     «ATU«AL    •'rJJ»» 
nAICAIALSI     ''INAI.    MfO^T. 

A0>«1»    304  Jl'*     I* 

TANTALUM 

CMinlCAt,    ANALYSIS 

vSL    >r   j»i.nc  ACID   l4  **»r!;t«ovj*lc 

ST.^OICS    IT     'ANIALUN*     NI>9IJ"«     T|TA-<t- 
IHi     lHJ-4    ANf>    OImEM    -tTAw^. 

AO^IS    •«•  JI*.       • 

TCACHIN*    NAChINCS 
BIONICS 

•     STIJT     rf      jtNlH«l.U«.3     MACHINC 
LCAMNI  «'.. 

Ao-41*  aot  Ji*«  '6 

TCLINITI*    STSnNS 
•ANOalOTH 

CHAiJtL    "tVUNit     IN    f/f 
TtufNeTtY    aVMt-'S. 

AO'^1*    AS*  tJI**       * 

TCLINCTCMIN*    PATA 

DATA    TMANSMtSSION   STSTC^^S 

CHAJJCL    '•tS^ONii     IN    r'*/fm 
Ttk-fNtT-^T    >«STi."S. 

A0>4U    •**  ^I*'       * 

TtLlPwONC   LlNfS 

COnxuNICATI ON  THfO«* 

OUtXINo    tHtJHuf*     CJ«Cti<NINft 
AVAILAJLC    TrLt>"<ONt    T*o<«    lI^iCS. 
AO-MllA    AlT  JIV.     I* 

TtLfVISION   OIAPLAT   STSTCNS 
AIMPONT    MOAA    STSTCS 

•AUAI     SC»N     wON»t"Tt-«     'V     NAMR"* 
HA.BOrr    tUjl<»".-NT    f  A    ^^nvlniNf.    »M 
T^AfHC    C0«*«Oi.t.tNS    AIT-*    A    "tAN<     >* 
VlilALCT    CJ^AOINATINS    At"     TAArrK 
CO«T«Ot    »^0»Lt  «S. 

AO-AIS    TST  Jl»»       •■ 

TCMMINAL   'Lli^'T   FACILITIES 
AIM    TMArriC 

ICH.E«ILJ    •fc.THtH    ANJ    T»Ar»IC    'LH. 
AO-AIS   T9J  J'»«    ■" 

TtST   lauIFNCNT    ULlCTAONICS) 
WIMATO^S    ItLCCTmCALI 

CALl'»'»ATION     •(ANU'U     FOA     TMC 

cll;tao«ic  »tsien  a«o  i»icku»  or 

ANUf  AO^TEx** 

A0-A16    ISI  »'*■     ^^ 

TtST   "tTHOifti 

KAAIN<iS 

STuor    Of    TMi.    y|i»»AT|jN   Cmaaacte  «. 

isrics  ir  jfAniNss  -  aet^U     istics  or 

AO<^U   ISf  Jl**    »•• 

»Tl/JT    or    TMt    vlBAATUN    CHAKACTE-<- 

IStlCS    "IT    dfAHlNGkl     HC<»rf«t     NO.     I*. 

AO-AIA    tM  -><»•    ^A 

TEST   StTS 

CAblMATION 

CALl  (NATION    or    A^DC-^inTEAS    roA 

•tvMANICAL    lOAUjN*    AND     iEAKtNbS 
WluVATl JN. 

AO-41*   ISI  JI»«    »n 

CALIi^ATIUN    or    A'OEHJNETEAS    "V* 
"ttMANICAL    LOAjINto    »><0    3r«xtN<iS 
VluAATllN. 

AO-AIS    IT«  0I«>     «0 

CALllAATION    or    A>  OC-tO^E  TEKS    riH 


•n,«.MANlC\L    lOAuItu    «N0    jfAATNftS 
VljMATI  14. 

AO-«IS    IM  'JX*     ^° 

CAclKATtON    or    ANOEHjNtrtAS   roA 
•n.i.xANIC«L    lOAjINl.    »Nn    jCANIN«>S 
¥ll»»ATI5N. 

«o>«u  aio  ■>'»•  "^ 

CALllAATtON    jr    ANDHJ-HTEAS    roH 
"tt"ANICAL    LUAjINlA    »N0    aCAHINtiS 
VtuAATIJN. 

Ao-Ni*  asi  J'"'   '" 

CALltAATION    jr    ASOEHJ-'lTrNS    'OA 
MECHANICAL    lOAjINl.    »NO    ^^.A•*1^^lt 
Vl^AATI it, 

AO-«t»  as*  "»»•  ^" 

TCST» 

StAAlN4S 

J.TOO*    0*     1H,.    vltfrATUN    C«AKA'TE'«- 
ISIICS     >r     j'AMINiS    -    AE«'f>'«T    NO.    A. 

AO-Ai*  aa«  o'»«  >* 

TMCNNAL    CONOuCTIxlTY 
SCMIC0NOOCTn«S 

lHt'*'«AL    'JNjOCTIVlTf    01     SfcNI. 
CO«OOTO«*    *'    Ml„rt    T»>«r£-4AT  J«tS. 

AO^IS    Ml  ■JIY*       * 

TMtMAL   CONOufTIVlTT 
TMkOWT 

APPMXI^'tE     MEAT    C0«J"CTION    <Ol.J- 
TlOHi    r-MI      ,'"N-.JLASA»     C.E  J'^ETAIES. 

TMt<iMtONic  coxytHTtas 

PHOTONS 

l«l»l.»<«AT^«»    ENtA&T    CJN*E»»ION    iT'KJT 
or    PHOT  >N    T..EKHONlr$. 

*0««tS   T««  •>!«•      '' 

TMCAHISTO^S 

NATCMIAL    r0AM|N« 

lEVrLOPNfNT    or    PAOct>*l*«<» 

rAcitiTiES  ro«   tmE  »ir..*L  cntfi  -l-«i» 
TH^AMisroA  «EN»oA  re«  <«oio*oNo»    »»r« 

»Hu6«t**  AlPOMl. 

AO««U  t«l  >Jl»*   " 

THCNNOOTNANICS 
MTPtHSONIC  PlOa 

S0A-4AC     ixuCiv    AAVt     CALCULATIONS     IN 

A  IK   AT   r^lj-T    ^EtO«    UP   Tp   JitOVI   rrET 

PtK    sec  1N0. 

Ao-Ai*  •ai  J'»'  '* 

THtAHOOTNANIC* 

IMCVtASIBLr   PHOCISStS 

ATTEMPTS    10    S-<OA    TMAI    "ININUN 
ENIAOPT    PAJPOCIISN    "OLJ»    I*    A    LflTCO 
AA«faC     JOTSI'it    tONVt»TtJ«AL    LINEAA 
l<«HEVt<«SliL''     UtNANirS. 

AO-AIS    MO  ^lY*    >S 

TMENNOOTNANICS 
TA«LCS 

TAajLATlON    v.r    THE«NJjrNA"IC    PAOP- 
EKIIES    IT    A'A    chO"    I50J    TO    is^oon    <. 
AO-«tA    040  UtV'     f- 

THCKMOOVNAHIC^ 
VA^OMS 

»A»i    SPLf TNjXLTAIC    A«D    ThEHNO- 

OT«A»ic    %Tj"y   jr   bA<EOos   T^ANSI▼I3l 
"EI»L    'AtlJ'Sl    rtI2    AN-D    The    CNL^AIjrs 

ANU    SHJIlOt.*     0»     CA.     NNi     C0>     ANU    •<  I  . 
AO-AIS    »*<1  UI«.    }< 

TH«UST    AoaXCNTOM    NOZZLtS 
CAPtWINtNTAL    DATA 

iNvESTI  j»Tl  JN    0*     TXt    PKOCESS    nr 
ENbAST    TAA.'FEi    rnO"    A<    I^Tr^NITTE4T 
JCr    To    SECO'JA^T    rtllD    IN    AN    ijrrTJA- 
TYKE     TmjJT    AUjMtNTtA. 

A0««15    SAO  OIV.    2T 

TIN 

NCASMNfTNT    Of    1|C«J»AVE    A^S^AP- 
TIOS    AT    ».i    AH.,    or     '0    ••"    C<l    EL'CT'''- 
PL-TEU    J<Tu    SOLA    »■•'     SJ-<*»Cr    At»'*T- 

ANLfl     £•««;.»    l.***    !•»    '•0-««»L    CONO'WT)-. 

*0>«1>  •▼•  Ji»«   »^ 

TITANIUM 

CHEPICAL   ANALYSIS 

I. St      >r     ^'LtlC     ACIB     I.    SPECTM1«)PIC 
SToOIES    or    »ANIAl.0N.     N|J9|0H,     TITA4I- 
\jm,     IMJN    AN"    OIhEA    "ETA»*. 

AO-AIS   SM  J'*«      • 

TOPOlOSy 

NCASUMC    TMCPMY 

•  NAU'Tlt't      l«lOA»     or     CONTlNOn'S 

T-*«»sr  m<«4T!uNi, 

AO-AtS  soo  -"*•    '^ 

TOPOlOSY 

AISC**CH  pkpwiah  aohinistaation 
•E»c»'<c><   In  toholoi*  »>>J  NATxr - 

■  AIICAL    «N*l»S»S    li    Jll'»'<AI.IZEO. 

AO-^IA    ••»  "'*•     '* 

TOPOlOBY 
T»*0«Y 

•ITHACTirN    >,N1U    rENO«ITtS. 

AO-At>    SAW  -"*•     '* 

TAAiNiNS  oevircs 

6Ul5tO  NISSILC  Pt«SeNNtL 

TAA(  IIN^  tgi,l"»fT  P.ANlIin. 
IN^r^AHATIOs. 

AO-Al*  A|»  '•>'*•  '' 


NI-14 


T«*N»PUCCAS 

SOblO  STATE  PHTSICS 

•"►•LlC^l'o*      '»      S'NUjN'XtjH    <•  K- 
NJUNA     »S     ■>•  NS  .••    tL'N«-,t«.     IN    W3CI1 
St, IE      OTIj-      T  .A«SUt  C<:4  ,1     .»ttZO»'- 

*i>'iwc  ••■<j'-lmii-.s  ''   »ii.icn«i   i":li- 

'  ■<.<*'l  Tl  t^>    'Ail    M'TE    •"iTtNTIO""  T:'. 

AU-A15    MO  Jl»>     ?'■ 

TAAN»rlA    or    TAAlNlNS 
JON    ANALYSI* 

►osr.T.4\«>,I.i.  Kt'ro«  lANCE    ;kIT»  uo 

l.lt»t  LO'»  •£  (I      AN.i     *»^LlC*ll(    «1      A     —'LTT. 
'11  1'.  NSI  XAl    SC«LlNi    ANA.»«I<    U*      '  IC 
CIhCUIT     TTHi  »     ,|AAI>E'I    .i»     «A»At 
»»4»T|    U    E.'CT,j,lC'     Tt.'«Mfl»N^. 

AO-Ai*  osa  JiY.   >• 

TAANart«  OP  TAAlNiN* 

STIMULATION 

1«T!,:Ts  T  .T|nu«.uS  jI"ILAW|T»  «-Ji/ 
''tw»»   11  T,fNS<-l"  O'   T<4|M'lj. 

AO-AIS  Ta4  JlY>  'A 

T«ANkrO«NATIO»'S  INATNtNATICSI 
rtMCTIONS 

•tT-IACTIf.,  ,^T0  CENJiITlA. 

A0>4I)  ••«  0I«>  1^ 

TAANArOPNtAS 

MTUAAULIC  NrOtLS 

"liLX^C'  l"<<».M|t.ATI  J\  or  M»-»OAJLl! 
*'0».««T|-»N  .'"NCi.HTS. 

AO-Al*    ISO  -IK*    'A 

TNANklSTO^S 
IN»EATt«S 

INVC^T1^«TI^N    or    L0«    IS«»>it     »■>!   T»-,E 
COiVEMSIO-1     'O    .»l1tA"|N.     OlfKJH 
A'VfOAC  <    A.^"    L^NSTH(CTIJN    JT    CONvE  <- 
TE"    NOO^LS. 

AO-AIS    STl  JiV.       ■ 

TAANaISTOAS 
PAOOOCTION 

►•AOJ.    C«'M.    "CAVNC    rOfc    iLHHAM  !■•• 
ALtCT.    "OAL»     f.«AN&I'T0'1>. 

AO-AIS    ••»  01 «.       • 

TAANSIST04S 

T«iooes 

INVESTI j>1 1  J,    o«     HOT    ElECThON 
IHI7TE-I. 

AO-AIS   TSS  JI«.      A 

TAAVLLIN«    ffAvf    TUSCS 
OtklSN 

'•HOO  JCTl".,    ^     H    eANJ    TkAVELlN"- 
•  A<1     TlirSl    rl  .AL    A'PI*!. 

AO-AIS    7T«  JIV.       A 

T«AWLlN4    (Avr    TuSCS 
A    NANO 

•■AOJICTl^N     <Lr|N(NE«r    cr    <U-A<<'J 
TaI'SI    r|N4i     HtHDNT. 

A0-AI6    0*0  Jl«.       ■ 

TAAVLLlN<}    AAVF    TuMS 
N|C*OMVt   AxPLirittS 

•AOJICTi'N    .<C»1S"'E«'     or    AO.AA-1) 

TM.VELI  <'.-«'«L    I'"»E'  »«J    «'<PLIHr'«s. 
AO-AIS   T9«  JIV.      ■ 

TAOPICAL    CYCtPNtS 
HIATOMY 

"OM-«ICA.r>    jf     THl  CAtlrOCAN    A'A 

aNo    AUJtCC<'    H^^ION?  ')0'<IN(a    THt     inTm 

•o-Ai*  aa»  JiY«    7 

HUM-tlCA.'s     Jf     yt     CA-ilBjCAN    A'-4 

ANo  AUJ\CE«»  Hi.*ION«    AT   The   end  or 

»-N.     I*T  >    Ct"  TO<». 

Ao-Au  aa?  oiY.    7 

TUNCSTtN 
SM|.tTS 

/ONE    AErtNl.u    il*    CtAENTt"    1UNA&||rN 

AO-AIA    AOS  01*.     IT      1 

TUN«»TtN    ALLOCS  ^ 

DUCTILITY 

I'EVEL'lP't'NT  Of  A  OUCMlE  TUNr,AT£N- 
t'Ail     i.«:5T    »tLJT. 

AO-Alt    (•«  Otv.     |Y 

TUNSaTtN    ALLO*S 
ZONE    HCLTINS 

70Nt.  -(EC'Nl.u  or  CEItNTtn  TUNT.STrN' 
"Ajf     ALLITj. 

AO-AI*    STT  OK.     IT 

/ONE    «e"NI  <u    0»    CtAENTEO    TUNT.STr'* 

AO-Ai*  AOS  01 «.   y 

TUNSINI    AHItL* 

TCHPtMATuMC    aANNIN*    SYSTtnS 

f5Aft«T|'-N     jT     AN     INr4»BEn     PYAOXETr" 

AS    •    HE'tOj    or    '•EASi'AItj    ToAiOj'T    T'lH- 
Al.r     »H£r|.    TtHr-CAATliAr*. 

AO-AI*    SSJ  JIV.        I 

TUNSOJCT    ENS INKS 

TuMBiNC  aHtrLS 

•  OAVtATl'-N  jr  AN  INr^jAAEn  •'T'»'HtTE'< 
»*  »  HCTlOj  <jr  H|,AS>.'N|4>  TJPioJ^T  TlA- 
Bl.t     Af.rL     'tN^r  AATlAES. 

AO-AI*    iii  JIV.         I 

ULTNASONIC    BAPIATION 
TEST    NtTHOOA 

''EA-,1  IIlITT    0<     O^lLl/IN-i    ULTAAS}*iI 


TtC^NIilCS    *0     tLASO't      «E'l'ANICAL    •»«'>P- 
IHIIES     »r    C»ST    fOLTi  «Ef  <At.LS. 

AO-AIS    S2A  01  ••     '"'• 

ULTAAVIOCET    A«0lATION 
LUMINESCCNCF 

klsri  «'j    rf     .'«i>tN<    r-«J"    A    PHOOftT 
IJV    »rTC»iLJ»«     ION    I'PACT    P-1EN0Hr>j»| 
C'taAfU.     T«A.'rf  <    Cl<0«S    V.CT11.S    rnn 
L»H»N    AL-'HA    tHiSSIO'il     .>V     >''tCT»» 
IN    'IN*    «rt'.<i.i.J''    r«CM»ll''N 
HEw**ANIS4l     'o    j»TA    PAEitNTEn. 

AO-AIS  *>a  JIV.   »•> 

UNOEKBBOONO   EXPLOSIONS 
MAwIOACTIVt    PAlLOUT 

CM»■^^CTL^|•,|  Ki  "f  r«LiJ'il  rAON 
»  utCPuT  Iu'IEj  NIK.lEA<  IITAnATTIN 
r-ij-    AOJT    '    To    l»0    NltuS    FAOH    ',»OJNU 

?■:.»?•    ^':'^I*!     h-jIuhitaic   Sjavey. 
AO-AIS  *Sa  Jlv>    'n 

unoensboono  e'plosions 

■AVE    TBANSMItflON 

'NAL'SIb    or    atvE    l"«li"i|JN    FAO- 
ij  w'X'jH  )  rij   la-'lDMOns    f^   AlJ    IN 
iI»T|N  •  ilS-it  «..  lt^^\.'•%lJ•^  rAOH 

r  A.^T•.(i  J\<E^, 

AO-AI*  ZTa  JIv.  f 

UNOEhBBOONO  SYBUCTU«tS 

SHUCK  AAves 

"OUf      40 1 1  ON.     0»     »     lO'^It)     AXCH     SJO- 
J'.wIFli     Ti      uAil     wOAnlNi. 

AO-AI*    ATS  JIY«     " 

vAMACTOM  oioors 

6AU0LINIUN  rOMPOUNOS 

1HHEC    TfPLS    nr    jfvICEi   rOA   Hfr.'< 
IfflClclCY    ""OAlh    CO-  VEK'jION    JET^'E  I 
l/aC    A-4 )   i^'ci    Hit    rr    •>iis»l|    £oi- 

TAAIAL     ^TA„'TU<LS«     •I'^     CLOAELT 
ro.«T»,)LLt  )    •-XtV.ION    PAjfEXTIES. 
,      AO-Al*    OAT  'JIV.     lu 

VABACTOP  oioors 

KiCNTiric    AEIEABCN 

■■loJCs  .'Ti  /'.MO-itlA^  toTorr 
rKwuoE  4ClEi  or   soc  r,c, 

A0-41S   TBO  Jiv.      A 

VEHICLES 

AAHY  BESCABrH 

l.PE<»TIJ'AL    ASA,.»SI>    n»     THE    '"C    "f 
A|«     COl'M0'<     VE  <ICLL«      !«     ^(pPPOMT     "C 
Tin.    A«»4r»S    rtf.»tjtO    LO.HTIt    "H^I  >«l. 
AO-AI*    >AS  JIV.     II 

VtBY    HI6H    PAEOUINCT 
LITHOSPHEBE 

*NTE'4A    >NU    H«u|('    Aa«C    PAO<>A'i*TInN 
ChakactCAIj'ICj   at    vnr    ,r  n    anu    IN   tm,. 
fiAol  NO. 

AO-AI*    AM  JIV.       A 

VEBY    LOB    PBEOUENCY 
BAUIO    AAVES 

»CATTEA|«i  jf  ENYNOEIIC  TBAPPfO 
tH.rTK)lS     j»     VtMY     lPA     r^EUOTNCY 

aAyCS. 

AO-AI*  AOA  JIv.  ft 

VIBAATION 

ABSOBPTION  IPHTSICALI 

COHP^AATivE    siLij"    or    HI  TMJoS   rOA 

The  ANALYSI'  0»  NON-LI  o.*)-  VlaBATI)NS 

ANO   AHP1.IC4YI0,   TO  '■AOJi.lHS   or    -^rsi-.N 
or    CENTp^irurAL    PENOl'LUA    VljBATIO*> 

»a»r«M£'4S. 

AO-AIS    BIA  Otv.    7*. 

VIBBATION 
BEAAINaS 

STUJ*     or     IHt     Vl«»ATlJN     CHAHACTE-I- 
ISIICS     ir    J'AHIN.S    -    AEl'OAT    *|}, 
*0-4t*     |S«  JIv.     7A 

JTojY   or    tmu   yIBPation  Chaha^ye^- 

ISIICS    ir    :fri,HlK'^b,    -    HClttli       ISTICS    OT 

AO-AI*    1S«  -IIV.     f, 

STOJY    Of     TMt    vlflAATljN    CMAKACYE'4- 

ISIICS     ■>r     ,'AM1'«-S    -    A£>»0«T    «1A. 

AO-AI*    1*0  JiV.    7* 

STl>jY    jr     TM.     VIUAATIJN    CHAKA?- 

tehistics  ijf  M;.AmNr.s  -  "ifo^i  no.   it. 
AO-AI*  i*a  jfv.  ». 

STu-JY    or     THt     vlS'ATlJN    CMANArT£<<ls- 
TICJ    or     ICa*INoS    -    •tPJ-<T    NO.    7. 
*0h41*    |*«  JIy.     ?•. 

STi>jY    Of    Thc    VImAaTun   ChahaTTE'^IS- 
Yiw«  or   JEA»ii^_.i-sprciAw  alpoht  on  • 
stjuy  or  £i..sTic   vIaaaIIO'jS  or  th* 

OUTEB  H\Ct    of  4  KOllIN*  ti.£»ENT 
HEAA|N>. 

AO-AI*  |T0  UlV.  7A 

»TUJY  or  IHu  W||»a«T|jN  CHAKAfTEA- 
I4IICS  >r  JfAAlNji-tPECIAl.  At»»0AT  IN 
ANALYTICAL  «IOjT  0»  THi  VMAaTIOn  jr 
A     uEAHM'V     .!TH     Fi.t«l'"AcL.Y     KtilO     AACS. 

*0-«l*    ITl  Olv.    if. 

SToiJY     Of     THL     Vlb»ATljN    CHAkACT£-«- 
IMICS    TT    tlTAM|N;,S.        ^••tPlAL    WEPOAT    0< 
ANALYTICAL    «10jY    Of     THE    AAJIALi     »«I»L 
ANu    AN  ■  JLAM    vIjMATIPN    Jf    A    BcAA t »'i 
All"    rL£«0'<'LLT    AI&IO    '4AC14. 

AO-AI*    ITJ  JtV.    7A 

«Tu)Y    Of     THL    VIUAATIJN    CHANACTC4 t S- 


NI-IS 


TRA  -  WEA 

TIvS   or    iE*r|i4,.s   -   "EPJ^TS   "ly.    i    »<•> 
I'l. 

AO-AI*    iTit  Olv.     ?<S 

iTuOY     Of      TMt     vlaOAYlJN     CMAi<A''TC4tS- 
'1L«     or     dEA>IN..S     -     AtPj-iT      «0.      lA. 
AO-AI*    IT*  JIV.     **' 

VTujr    3f    TM..    vla'ATloN    CHAHArTC  «fS- 
Tlw*_or    -tEAVIs^!)    -    <PrCI»L    "Et'O'T     )«( 
'Lt'OAAL    VI'AAIIONS    Or    A    HAIL    B'A'I'K. 
OOliA    KINfJ    ryc     TO    B»LL    >.0«J<. 

AO-AI*    ITT  JTv.     7A 

STOJY    ■yt     TMt    vltfATljN    CHAHArTC-t- 
litlCS     yr    »FAH|NiS-"EPJ-<T    aA. 

AO-AI*    1TB  JtV.    7'> 

VTUJY     Of      TMu     VlBKATIJN     CHAMACTE4- 
IStlCS      >r     3«'At<|N„SI      MCPJAT     NO.      I*. 
AO-AI*    ISa  Olv.    7A 

•■TUJY    Jf     THt    vlO'ATljN    CHAKArTEK- 
ISIICS     >r    tjrARlNSS    -    S.»ECIAL    KEPOAT 
ON   HAMO^Ii.    a.4hL»SI«    or    TmC    HEl»vI/«' 

»«J»    HJTION     INOUttO    tfY     VARIABLE 
TLAiTIC    COI^LlANCt     IN    lALL    "EABtMi. 
AO-AI*    ISA  JtV.    >«. 

fTulY    Of     iMc.     VlSBATIoN    CMAHArTE'^IS- 
TU'    or     IE>«|NjS    -    "EPJ-tT     4P.     |». 
*0-Al*    IBS  JIV.    f- 

5TUJY   Of    The    v1»a«t1jN   Cmahactci- 

IS1ICS      >r      ^'AHINSS    -    AEl»OKT    NO.     A, 
AO-AI*    aa*  'JiV.     7A 

VIBBATION 

CTlINOBICAl  BOUIES 

IHt  fAEt  Vl^iMATlCNS  Jf  THfCA. 
COHPOSIYE.  f-KT  lOTfcOf  IC  CIKroLAA 
CYlINOxICAl  SHtLTi. 

AO-AI*  1*7  JtV.  7« 

VIBBATION 

HEASUBINB   orvICES    IILECTBICAL   •   ELECTBC 

AEAHI^G    YESI     S^'I'-OLiS    AKf    CALm«Tr.~ 
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1.    AIRCRAFT  AND  FLKSHT 


AO-415    618 
(TISTA/VGW) 


EQUIPMENT 

Div.       1.    30 
OTS    price  $3.50 


Midwest    Research    last.',    Kansas   City. 

AUTOMATIC    RUNNAY    PROFILE    MEASURING    IN 

TION    AND    RUNWAY    PROPERTIES.       PART    III 

SURVEYS. 

Final    rept.,    Feb   61-Dec    62, 

by   D.    F.    Turner.    July    63,    215p. 

Contract    AF33    616   7851.    Proj .    1367. 

WADD  TR60   ^70.    pt .    3  Unclassifi 


JTRUMENTA- 
BASE 


Tis 

ej 


Report  on  Structural  Design  Criteria 


Descriptors:  (•Runways,  Surface  pr 
Instruaentat ion .  Engineering,  Colli 
Mobile,  Data  processing  systems,  Da 
systeas.  Analog  systens.  Test  aetho 
tistical  analysis.  Tables,  Air  fore 

Runway  roughness  data  fro*  surveys  of 
taxiways,  and  selected  parking  ranps 
Force  bases  in  the  United  States  of  A 
presented  in  the  form  of  profile  and 
tral  density  plots.   Tabulated  data  a 
are  included  to  describe  the  length  o 
and  their  location.   The  aethod  used 
the  power  spectral  density  is  enclos 


AD-i15  677    Di».   1.  27,  7 
(TISTE/CAM)  OTS  price  1^.60 

Foreign  Tech  Div.,  Air  Foreo  Systems  (:|oHnand, 

Mright-Pat terson  Air  Force  Base,  Ohio 

PROBLEMS  OF  ELECTRICAL  AUTOMATIC  DEVlttS  AND 

ELECTRICAL  EQUIPMENT  OF  AIRCRAFT  (SELftTED 

ARTICLES). 

i   Apr  63.  ^7p. 

FTD  TT63  U5  Unclassified  re 


Trans,  from  Voprosy  EI ekt roavt omat i ki 
oborudovnni ya  Saaoleta,  Gosydars t venn 
Tekhnicheskoye  I zdatel ' s t vo,  Moscow, 

78-98,    1962. 

Descriptors:  (•Electrical  equipmen 
craft).  ("Ignition  systems,  Ignitie 
Automatic,  Hiring  diagrams.  Circuit 
Electric    current.    Electric    fields. 


AD-<115    92X  Div.      1.    6.    28 

(TISTA/VGM)    OTS    price    $2.60 

Applied    Psychology  Corp.,   Arlington,    tk 
CONSPICUITY    OF    SELECTED    SIGNAL    LIGHTS    KgAINST 
CITY-LIGHT    BACKGROUNDS. 
June    62,    15p.    Technical    rept.    no.    13 
Contract    FAA    BRD127.    ProJ.    110   512R 

Unclassified   f^port 

Descriptors:       ("Signal    lights.    Deteiiion), 
("Navigational    lights.    Detection).    I   -ban 
areas.    Light,    Night    flight.    Aviatloi     safety. 
Brightness.    Background,    Model    tests]    Visual 
signals.    Visibility. 
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light  backgrounds  were  ma 
during  288  presentations 
detection  time  was  affect 
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(Author) 
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AD-i15  9^9 
(TISTE/CAM) 


D-v.   1,  30 
OTS  price  $2.69 


Naval  Ordnance  Test  Station,  China  Lake,  Calif. 

TEST  AND  EVALUATION  OF  A  PILOT  WARNING  INDICATOR, 

by  J.  J.  Adler.  Jan  63,  22p, 

ProJ.  719 

NAVMEPS  Rept.  8080  NOTS  TP  3102 

Unclassified  report 

Descriptors:   ("Indicator  lights.  Warning  sys- 
tems), ("Warning  systems.  Aircraft),  Infrared 
receivers.  Infrared  transmitters.  Wiring  dia- 
grams, Performance  tests.  Flight  testing. 
Calibration,  Flight  instruments. 

A  pilot  warning  indicator  built  by  the 
Minneapolis-Honeywell  Regulator  Company  has  been 
evaluated  by  the  Naval  Ordnance  Test  Station. 
Ground  and  in-flight  measureaeats  of  the  systea's 
performance  were  j>bt a i ned.   Test  results  and 
recommendations  for  improveaent  of  the  equipaent 
•re  presented.  (Author) 


AD-A16  002     Div.   1,9  - 

(TISTA/GEC)  OTS  price  $5.60 

Aerospace  Industries  Association  of  America,  Inc. 
Washington,  D.  C. 

PANEL  FLUTTER  SURVEY  AND  DESIGN  CKITEHIA, 
by  L.  I.  Mirowitz,  N.  H.  Zianeraan  and  J.  W. 
Schweiker.  7  Aug  62,  A9p.  ATC  Rept.  no.  AKTC32 

Unclassified  report 

Descriptors:   ("Aircraft  panels.  Flutter),  , 
Vibration,  Fatigue  (Mechanics),  Swept-back 
wings,  Aspect  ratio.  Model  tests.  Wind  tunnel 
aodels.  Aerodynamic  characteristics.  Flight 
testing. 

The  assignaent  of  gathering  data  on  in-flight 
incidences  of  panel  flutter  was  undertaken  for 
the  purpose  of  improving  the  state-of-the-art. 
The  following  report  presents  the  results  of  this 


Division  2  -  ASTRONOMY,    GEOPHYSICS  AND  GEOGRAPHY 

2.    ASTRONOMY,    GEOPHYSICS  AND 
GEOGRAPHY 


larTay  including  the  data  coapilation,  reduction, 
presentation,  tentative  suggested  criteria,  pres- 
ent state-of-the-art  evaluation  and  suggestions 
for  additional  panel  fl utte r^ research  required 
to  satisfy  current  and  future  industry  needs. 
(AMthor) 


AD-A16  230     Div.   1.  9 
(TISTA/FBL)  OTS  price  »5.6C 

Walker.  Nor«an  K.,  Associates,  Inc.,  Beih-'-da. 

Nd 

AN  ANALYSIS  OF  THE  BESULTS  OF  WIND  TUNNEL  TESTS 

ON  A  CIKCULAH  MODEL  GROUND  EFFECT  IIACHINE. 

by  Noraan  K.  HaU<>r  and  Robert  J.  Neal. 

June  63.  Iv.  AERO  Hept.  no.  954;  6 

Contract  Nonr34l2U0 

Unclassified  report 

Descriptors:   (•Ground  effect  siachine.  Model 
tests),  Wind  tunnel  aodels.  Analysis,  Lift, 
Drag,  Pitch  (Wotion),  Velocity.  Pressure. 

Analysis  is  presented  of  the  results  of  wind 
tunnel  tests  on  a  circular  oodel  ground  effect 
■achine.   Lift,  drag  and  pitching  nonent  were 
Measured  on  a  model  GEW,  6  inches  in  dianeter 
with  a  very  thin  .innular  jet,  at  wind  speeds 
ranging  from  65  to  185  feet  per  second  and  jet 
pressure  ratios  (P  P  sub  t)  ranging  from  0.9  to 
0.3.   Wodels  were  held  at  zero  incidence  to  the 
ground  board  and  the  height  above  the  ground 
board  was  varied  over  a  wide  range.   The  report 
presented  values  of  the  lift  coefficient  (  C  sub 
L)  plotted  against  the  jet  momentum  coefficient 
(C  sub  micron)  with  the  drag  coefficient  (C  sub 
D)  and  pitching  moaent  coefficient  plotted  against 
C  sub  L.   In  this  form  the  significance  of  the 
data  is  not  readily  apparent  and  so,  in  this 
analysis,  it  is  preferred  to  replot  the  data  in 
the  forms  suggested.   The  meaning  of  the  results 
is  then  much  more  easily  adduced    (Author) 


AD-416  353 
(TISTA/VGW) 


Div.   1,  6,  30 
OTS  price  l^.toO 


Oklahoma  State  U. ,  Stillwater. 

DEVELOPMENT  OF  A  METHOD  OF  MEASUHING  TURBINE 

WHEEL  TEMPERATURES  IN  JET  AIRCRAFT  USING  AN 

INFRARED  pyROMETEH. 

by  Paul  William  Montgomery.  May  63,  39p. 

Unclassified  report 

Masteris  thesis. 

Descriptorsi   (•Turbojet  engines.  Turbine 
wheels),  ("Turbine  wheels.  Temperature  warning 
systems).  Jet  bombers.  Pyrometers,  Thermal 
stresses.  Failure  (Mechanics),  Design,  Tests. 

The  adaptation  of  an  infrared  pyrometer  is  in- 
vestigated in  the  development  of  a  method  of 
measuring  turbine  wheel  temperatures  in  the  J-47 
turbojet  engine.   This  report  deals  exclusively 
with  the  J-47  engine  as  used  on  the  B-^7  air- 
craft. However,  it  is  intended  that  this  investi- 
gation may  also  provide  a  basis  for  installation 
in  other  aircraft  in  which  a  means  of  monitoring 
turbine  wheel  temperatures  is  desired.   (Author) 


AD-415  751     Di»-   2.  6 
(TISTM/AMS)  OTS  price  18.60 

Texas  A  and  M  Coll..  College  Station. 
THEORETICAL  INVESTIGATION  OF  THE  APPLICABILITY  OF 
A  DlAL-FHEQtENCY  RADAR  SYSTEM  TO  THE  STUDY  OF 
CONVECTIVE  LIQLID  PRECIPITATION, 
by  Vernon  H.  H.  Von.  May  63,  SVp. 

Unclassified  report 

Master's  thesis. 


Two  radars  of  1C.3-CB  (WSR.TAM-')  and  3.2-cm 
(an  CPS-i^)  wave  length  were  combined  to  form  a 
dual- frequency  system.   The  applicability  of  this 
system  to  the  study  of  convective  liquid  precipi- 
tation is  investigated.   (Author) 


AD-^15  752      Div.   2 
(TISTP/FlM)  OTS  price  $31.00 

Foreign  Tech.  Div,.  Air  Force  Systems  Command, 

Wright-Patterson  Air  Force  Base,  Ohio. 

COSMIC  RAY  VARIATIONS  (Variatsii  Kosmi chesk i kh 

Luchey) , 

by  L.  I.  Dorman.  1957,  726p. 

FTD  Trans,  no.  FTS9379      Unclassified  report 

Trans,  from  State  Publishing  House  for  Technical 
and  Theoretical  Literature,  Moscow,  1957. 

Descriptors:   ('Cosmic  rays.  Periodic  varia- 
tions). ("Cosmic  ray  bursts.  Theory).  Intensi- 
ty. Geophysics.  Astrophysics.  Correlation 
techniques.  Solar  atmosphere,  i:.l  ec  t  romagnet  i  sm, 
Upper  atmosphere,  lixosphere.  Meteorological 
ph'>nomf  na. 

The  experimental  and  theoretical  methods  of  in- 
vestigating the  variations  of  cosmic  rays  vtime 
variations  of  their  intensity)  are  presented. 
Systematized  analysis  of  the  accumulated  experi- 
mental material,  and  consideration  of  the  hy- 
potheses that  have  be«-n  proposed  for  the  origin 
of  various  types  of  variations  are  presented.   A 
theory  is  proposed  for  the  origin  of  the  varia- 
Jtions,  and  their  correlation  with  various  geo- 
physical and  astrophysical  phenomena  is  examined, 
in  particular  their  correlation  with  the  proper- 
ties of  the  solar  corpuscular  streams  and  with 
the  electromagnetic  conditions  in  the  neighbor- 
hood of  the  earth,  in  the  solar  atmosphere,  in 
interplanetary  space,  and  in  the  Galaxy.  . 
(Author) 


AD-.t15  802      Div.   2.15 
(TISTM/AM)  OTS  price  $7.60 

Ohio  State  U. ,  Columbus. 

THE  EFFECT  OF  COMBINED  TR lANGULATION  AND 


ASTRONOMSr,    GEOPHYSICS  AND  GEOGRAPHY  -  Division  2 


TRILATERATION  OBSERVATIONS  IN  THE  AOJMSTMENT  OF 

A  SMALL  NETWORK, 

by  Sterling  Doug  Goode.   1963,  73p. 

Unclassified  r^ort 

■•Iter's  thesis. 


Descriptors:  ("Surveying,  Programm 
(Computer),  Taylor's  series,  Trigon 
Mathematical  analysis.  Tables,  Erro 
Theodol ites. 


AD-415  811      Div.   2 
(TISTP/FR)  OTS  price  $8.60 

Texas  A.  and  M.  Coll..  College  Statio 
AN  INVESTIGATION  OF  TIME  CHANGES  IN  CtbUDS  OB- 
SERVED OVER  THE  GULF  OF  MEXICO  AND  CAMBBEAN  SEA 
DURING  THE  PERIOD  18-23  JULY  1961, 
by  William  Paul  Cramer.  May  63.  82p. 

Unclassified  r 


Master's  thesis. 

Descriptors:   ("Clouds,  Aerial  phot 
Aerial  photography.  Meteorological 
Meteorological  charts,  Meteorologic 
•ters.  Air  m»»*   ■■alytit. 

A  radical  change  in  cloud  cover  occur 
Gulf  of  Mexico  between  18  and  2C  July 
development  occurred  when  an  easterly 
westward  across  the  Caribbean  Sea  int 
and  combined  with  an  upper  trough  of 
moving  eastward  through  the  lower  Uni 
The  superposition  of  these  systems  re 
deepening  of  the  combined  system  and 
of  an  extensive  cloud  mass.   The  clou 
ually  changed  orientation  and  then  di 
the  forming  mechanism  disappeared.  An 
conventional  data  and  meteorological 
data  from  TIROS  Til  were  used  to  idea 
follow  the  above  systems.   Isopleths 
humidity  were  used  to  identify  moist 
stant  pressure  charts.   Regions  descr 
''dry''  by  the  relative  humidity  anal 
cially  at  700  and  500  mb,  had  insigni 
amounts.   When  the  ''dry''  area  inclui 
mb  level,  the  TIROS  pictures  always  ii 
fair  weather  skies.   Large  values  of  1 
humidity  were  not  always  a  reliable  ii 
of  cloud  cover.   (Author) 


AD-i15  813      Div.   2 
(TISTP/MFA)  OTS  price  $4.60 

Ohio  State  U.,  Columbus. 

EKrlCIENCY  Or  METHODS  0»  PRODUCING  ICI 

IN  SUPERCOOLED  CLOUDS, 

by  Leonard  Neal  Starr.  June  hi,  35p 

Unclassified  re| 

Master's  thesis. 

Descriptors:   ("Clouds,  Supercooling 
tals.  Ice  'og).  Crystal  growth,  Crys 
ture.  Silver  compounds.  Iodides,  Sin4 
Microscopy,  Rockets,  Crystallization 
tion.  Warheads,  Mortars,  Meteorology 


Simulated  rockets  and  a  system  of  collMction 
plates  were  constructed  for  use  in  suptrcooled 
fog  in  an  attempt  to  determine  the  efficiency  of 
liquid  nitrogen  and  silver  iodide  in  pioducing 
ice  crystals.   An  experinent  comparing  the  effi 
ciency  of  ice  nuclei  formation  of  a  silver  iodide 
''warhead''  and  silver  iodide  impregnated  gun- 
powder string  was  also  conducted  using  an  ice 
nuclei  counter.   Liquid  nitrogen  is  c»)able  of 
producing  ice  crystals  as  long  as  the  temperature 
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M~/,^5    820      Div.   2 
(TISTM/AMS)  OTS  price  $6.60 

Texas  A  and  M  Coll.,  College  Station. 

TOPOSCALE  ANALYSES  OF  THE  TEMPORAL  VARIATIONS  IN 

THE  VERTICAL  DISTRIBUTION  OF  MOIST-TERM 

REFRACTIVITY, 

by  August  L.  Shumbera.  Jr.   May  63,  58p. 

Unclassified  report 

Master's  thesis. 

Descriptors:   ("Refractive  index,  Meterology), 
("MeVeorology,  Refractive  index).  Moisture, 
Wind,  Temperature,  Rainfall,  Troposphere,  Air 
mass  analysis.  Distribution.  Atmospheric 
refraction.  Analysis. 

Data  collected  during  August  1959  from  a  32-m 
topometeorological  tower  located  in  a  semiarid 
region  in  Southeast  Washington  were  used  to 
investigate  15-min  vertical  distributions  of 
moist-term  ref rac t i vi ty .   Three  case  studies, 
each  covering  a  2^-hr  period,  were  made  for 
different  conditions.   The  temporal  distributioa 
of  maximum  and  minimum  values  of  moist-term 
refractivity  was  correlated  with  wind  velocity, 
temperature  changes,  and  rain-shower  occurrence. 
Minimum  fluctuations  in  the  gradients  of  moist- 
term  and  total  refractivity  occurred  during 
periods  in  which  a  local  drainage  wind  was  pres- 
ent.  Maximum  variations  were  experienced  during 
rain-shower  activity.   Changes  in  the  moist-term 
and  total  refractivity  for  the  32-m  layer  were 
as  large  as  52  and  61  units  per  1000  ft  in  a 
30-min  period,  respectively.   (Author) 


AD-^15  823      Div.   2 
(TISTP/FR)  OTS  price  $1 
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Aerospace  Information  Div.,  Washington.  D.  C. 

ON  THE  ATTENUATION  OF  SOLAR  RADIATION  IN  THE 

UPPER  LAYERS  0»  THE  TROPOSPHERE. 

2r    May  63,  5p. 

AID  T» 3  75  Unclassified  report 

Descriptors:   ("Solar  radiation.  Attenuation), 
Attenuation,  Aerosols,  Troposphere. 

The  aerosol  attenuation  coefficient  of  direct 
radiation  at  an  altitude  of  3-5  km  is  practically 
equal  to  zero.   At  the  sane  time,  the  aerosol 
optical  thickness  of  the  atmosphere  above  6  km. 
attains  a  considerable  magnitude.   Experinentnl 
values  are  given  and  their  dependence  on  wave- 
length and  atmospheric  conditions  is  discussed. 
(Author) 


AO-41 5  838      Div.   2 
(TISTP/FR)  OTS  price  $4.60 

Hawaii  Inst,  of  Geophysics,  Honolulu. 
RESEARCH  ON  THE  METEOROLOGY  OF  THE  TROPICAL 
PACIFIC  AND  ITS  APPLICATIONS. 


Division  2  -  ASTRONOMY,    GEOPHYSICS  AND  GEOGRAPHY 


Final  r«pi..  15  Mar  60-31  li«r  63. 
by  Ronald  L.  La*oi«.  June  63,  U2p.    R«pt.  ae.  37 
Contract  AF19  604  7229.  ProJ.  86^1.  Tatk  86^115 
AFCHL  Rapt.  no.  63  803     Uncla«»ified  report 


Descriptors! 


regioasj 


Tr 


(•Neather  forecasting.  Tropical 
epical  regions.  Tropical  cyclones, 
,  Equations,  Stratosphere, 


Motioa,  Vittd 
Cliaatology. 

Contents:  The  Problea  of  Oefinin 
Typhoon  Forsiation;  The  Oevelopaen 
Equations  to  Predict  Typhoon  Move 
sity  Changes;  Upper-Level  Hind  Fo 
Statistical  Techniques;  The  Cliaa 
Field  of  Motion  in  the  Tropospher 
Field  of  Teaperature  in  the  Strat 
Tropical  Pacific;  The  Evaluation 
Influence'  of  an  Atoll;  The  Oescr 
Explanation  of  Diurnal  Variations 
and  Skowers  over  the  Sea;  The  Inf 
Gained  in  a  CI iaatological  Treats 
Meather  Relationships  ia  the  Cent 
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OTS  price  $1 
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Celaabia  U..  New  York. 

(No  title) 

Final    rept..    1    Mar  62-30  Apr   63. 

30  Apr   63.    J,p. 

Grant  AF  AF0SI62  $0 

AFOSR  5228  Uaelaiaified  report 

Descriptors:   ("Hlcrowave  spectroscopy.  Solar 
radiation),  ('Solar  radiation.  Microwave 
spectroscopy),  (•Radio  astroaoay.  Solar 
radiation).  Absorption  spectra,  Atwosphere. 
Nitrogen,  Oxygen.  Solar  corona,  Hyperfine 
stmctare. 

A  radiotelescope  designed  to  operate  la  the  M- 
band  freqaency  region  (50  kac  -  75  kac)  was 
constructed  oa  the  roof  of  the  Colnabia  Uni- 
versity Physics  Building  la  1959.   This  radio- 
telescope,  with  its  5-foot  parabolic  aatenna, 
was  used  to  study  ataospherlc  absorption  lines 
which  are  aeabers  of  the  o(2)  spia  reorientation 
spectrna  and  which  are  abundant  near  60  kac. 
It  was  also  used  to  study  the  eaission  liae 
aear  53  kac  produced  by  the  hyperfine  splitting 
of  hydrogeaic  nitrogen  ioas  ia  the  solar  eoroaa. 
(Antbor) 


AD-415  962     Div.   2 
(TISTP/AMS)  OTS  price  |7.60 

Allied  Research  Associates  lac.  Concord,  Mass. 

FLEET  APPLICATIONS  ~  METEOROLOGICAL  OPERATIONAL 

SATELLITES  (ANTARCTIC  AREA). 

Final  rept., 

by  Earl  S.  Herritt.   15  Aug  63,  66p.  ARA  r9228  2 

Contract  N189  188  56507A 

NMRF  33  0863  077       UacUsiified  report 

Original  contaias  color  plates:   all  DDC 
reproductions  will  be  in  black  and  white. 
Original  aay  be  seen  in  DDC  Hq. 


scriptorsi   ( *Heteoroloc|  i  cal  satellites, 
teorological  paraaeters).  Satellites  (Artl- 


De 

He 

ficlal).  Meteorological  charts,  Cliaatology, 

Cyclones,  Troposphere,  Clouds.  Ice,  Snow,  Mind, 

Jet  streaas  (Meteorology),  Experiaental  data, 

Meather  forecasting.  Fleets. 

Studies  of  aeteorolegical  satellite  observations 
in  the  southern  beaisphere,  for  the  period 
July  1  -  Oct  j1,  1962,  have  led  to  the  develop- 


aent  of  techniques  for 
useful  aeteorolegical 
observed  cloud  pattern 
designed  to  provide  us 
(a)  Field  of  action  of 
troposphere.  (b)  Cycl 
developaent  and  direct 
Differentiation  of  clo 
covered  ice.  The  tech 
specifically  developed 
inforaation  for  suppor 
supply  operations.  Ho 
evaluation  aay  indicat 
niques  are  applicable 
areas.   (Author) 


extracting  operationally 
inforaation  froa  satellite- 
s.   These  techniques  are 
eful  data  on  the  following: 

the  lower  and  upper 
onic  vortex  intensity, 
ion  of  future  aotion.   (c) 
ud  froa  snow  and  snow- 
niques  reported  here  were 

to  provide  aeteorologi ca 1 
t  of  the  Antarctic  re- 
wever,  further  tests  and 
e  that  aany  of  these  tech- 
to  other  geographical 


AD-416  049      Div.   2 
(TISTP/FR)  OTS  price  $5.60 

Oklahoaa  U.  Research  Inst.,  Noraan. 

DENSITY  IN  HYDROSTATIC  ATMOSPHERES. 

by  Victor  S.  Hhitehead  and  Edward  F.  Blick. 

June  63,  41p.  Scientific  rept.  no.  1 

Contract  AF19  628  489.  ProJ.  8624.  Task  862402 

AFCRL  63  683  Unclassified  report 

Descriptors:   ( •Atao'sphere .  Density).  Density, 
Baronetric  pressure,  Teaperature.  Mind. 

A  theoretical  and  nuaerical  analysis  was  aade  of 
factors  deteraining  the  height  of  the  level  of 
constant  ataospherlc  density  (isopycnic  level) 
above  any  base.   The  physical  relationship  be- 
tween this  level  and  the  level  of  aaxiaua  per- 
cent departure  froa  standard  of  density  is  given. 
Mhile  the  ataospheres  considered  in  the  nuaerical 
analysis  approxiaate  the  Earth's  troposphere,  the 
resulting  figures,  if  used  in  conjunction  with  ^ 
the  developed  theory,  aay  be  considered  indica- 
tive of  the  behavior  of  hydrostatic  ataospheres 
in  general.   (Author) 


AD-416  14=*     Div.   2 
(TISTP/FR)  OTS  price  |1 
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Illinois  State  Mater  Survey,  Urbaaa. 
INVESTIGATION  OF  THE  QUANTITATIVE  DETERMINATION 
OF  POINT  AND  AREAL  PRECIPITATION  BY  RADAR  ECHO 
MEASUREMENTS. 

Quarterly  technical  rept.  no.  7,  1  Apr-30  Jaae  63, 
by  E.  A.  Mueller,  G.  E.  Stout  and  Hilliaa  C. 
Ackeraann.  1  Jaly  63,  lOp. 

Contract  DA36  039SC87280,  Task  3A99  07  001  01 

Uaelassified  report 

Descriptors!   ("Meteorological  radar,  Raia- 
drops).  Raindrops,  Photographic  aaalysis, 
Caaeras,  Evaporation. 

Three  raindrop  caaeras  were  operated  on  the  East 
Central  Illinois  Raingage  Network.   Because  of 
drought  conditions  only  38  rolls  of  raindrop 
camera  fila  were  obtained.   A  portion  of  these 
data  was  edited  to  deteraiae  if  the  data  were 
appropriate  for  detailed  analysis.   Processing  of 
the  raindrop  caaera  data  has  been  continuing  in 
a  routine  aanner.   Sixteen  rolls  of  raiadrop 
caaera  data  were  aeasured  and  preliainary  calcu- 
lations perforaed.   Since  the  original  objective 
of  this  contract  was  to  determine  aeasuring  tech- 
niques for  radar  aeasureaent  of  rainfall,  the 
correlation  between  the  rainfall  rate  and  the 
radar  reflectivity  has  been  re-exaained,  utilis- 
ing the  assuaption  that  the  aeasureaent  of  Z  was 
quite  accurate.   Because  of  the  change  in  the 
conputer  facilities  in  the  University  and  the 
requirements  of  a  saaller  Z  increaent,  the  pro- 
graa  for  obtaining  the  best  estiaate  of  rainfall 
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]\   GEOPHYSICS  AND  GEOGRAPHY  -  Division  2 


rate  given  a  particular  radar  reflect 
been  rewritten  for  the  7090  coaputer. 
graa  has  not  been  checked  as  yet.  Mo 
continuing  on  the  estiaation  of  the 
effect  on  raindrop  size  distributions 
short  synposis  of  the  findings  and  sa 
on  drop  s i se  distributions  are  prese 
(Author) 
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AO-416  157     Div.   2 
(TISTP/FR)  OTS  price  $9.60 

Aerojet-General  Corp.,  Azusa,  Calif. 

ROCKETS  IN  SPACE  ENVIRONMENT,  VOLUME 

SPACE  ENVIRONMENT. 

Final  rept., 

by  N.  A.  Nilliaas  and  0.  Christensen 

Rept.  HO.  2484 

Contract  AFC4  611  7441,  Projs.  3058 

6753  01 

RTD  TDR63  1050         Unclassified  r 


0) 


Descriptors!  ("Space  envi ronaental 
Handbooks),  Van  Allen  radiation  bel 
Electrons.  Solar  flares,  Cosaic  ray 
radiation.  Ultraviolet  radiation,  E 
Meteors. 

Eavironaental  factors  constituting  th 
vironaent  between  300  and  22,000  n.ai 
are  discussed  and  defined.  These  fac 
ionizing  particle  radiation  (includin 
solar  flare,  and  priaary  cosaic  radia 
troaagnetic  radiation  (froa  both  eart 
teaperature  and  pressure  in  the  exosp 
aeteoroids  (both  asteroidal  and  coaet 
(Author) 
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[bsphere. 
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Johannes  Gut  enberg-Cni  versi  t  aet  .  (Geriiiny) 
OPTICAL  TRANSMISSION  OF  THE  ATMOSPHERI  IN 
GREENLAND  II.  (SKY  RADIATION.  DEGREE  4' 
POLARIZATION  AND  TWILIGHT  INTENSITY). 
Final  technical  rept.,  1  June  62-30  J^^e  63, 
by  K.  Bullrich,  B.  Brnun,  R.  Eiden  an 
M.  Nowak.  30  June  63.  1». 
Contract  DA91  591EUC2310 

Unclassified  re 

Descriptors:  ('Sky  brightness.  Mea 
Light,  Measureaent,  Troposphere,  Ae 
Scattering,  Particles,  Polarization 

Inforaation  about  sky  radiation  and  t1 
property  of  the  Greenland  ataosphere  1 
gathered.   In  order  to  investigate  th< 
fication  of  ataospherlc  haze  in  the  hi 
ataosphere,  soae  twilight  aeasureaent: 
aade.   Spatial  distribution  of  intensi 
the  degree  of  polirization  in  various 
spectral  ranges  and  twilight  intensit) 
various  narrow  spectral  ranges  was  aei 
near  Caap  Century  in  North  Greenland, 
observations  were  made  at  a  distance 
aeters  east  of  C^ap  Century,  which  is 
77  degrees  11  minutes  North  and  60  de( 
C9  ainutes  Nest,  about  2000  aeters  nb 
level.  (Author) 


AD-416  226     Div.   2 
;tISTP/FR)  OTS  price  $8.60 

Marine  Lab.,  U.  of  Miami,  Coral  Gables 
THt  HURRICANES  OF  THE  CARIBBEAN  SEA  ANil 
REGIONS  DURING  THi-  SIXTltiNTH  CENTURY. 
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Preliainary  rept.,  1  July  62-30  Jun  63, 

by  Jose  Carlos  Millas.   June  63,  90p.  Rept.  no 

8242  1;  ML63377 

Contract  Cwb10467 

Unclassified  report 

Descriptors:   ("Tropical  cyclones,  Histroy), 
Tropical  regions. 


AD-416  227    Div.   2 
(TISTP/FR)  OTS  price  $6,60 

Marine  Lab.,  U.  of  Miaai.  Coral  Gables,  Fla. 
THE  HURRICANES  OF  THE  CARIBBEAN  SEA  AND  ADJACENT 
REGIONS  AT  THE  END  OF  THE  FIFTEENTH  CENTURY. 
Preliainary  rept.,  15  Oct  6I-30  June  62, 
by  Jose  Carlos  Millas.   June  62,  65p.  Rept.  no. 


8212  1;  ML62228 
Contract  Cwb10279 


Unclassified  report 


Descriptors!   ("Tropical  cyclones.  History). 
Tropical  regions. 


AD-4I6  239    Div.   2 
(TISTP/FU)  OTS  price  $3 . 60 

Aerospace  Corp.,  Los  Angeles,  Calif. 

PRECIPITATION  OF  ENERGETIC  ELECTRONS  INTO  THE 

ATMOSPMEIIE, 

by  G.  A.  Paulikas  and  5.  C.  Freden.   21  Aug  63, 

28p.  Rept.  no.  TDin69  3260  20TN5 

Contract  AFC4  695  169 

SSD  TDI163  2C4  Unclassified  report 

Descriptors:   ("Electrons.  Upper  atraosphpre). 
Upper  atnosphere,  Me.isureneni,  I  ns  i  runen  t  at  i  on  , 
Energy,  Geography. 


Measurements  were  made  of  electron  fluxes  a 
spectra  above  90C  kev  at  altitudes  between 
and  700  km  in  early  September  and  October  1 
aboard  two  near  polar  Air  Force  satellites, 
particle  fluxes  were  observed  with  shielded 
state  detectors  h.iving  a  2  pi  solid  angle, 
results  show  that  electrons  nre  lost  from  t 
diation  belts  into  the  atmosphere  along  nar 
ranges  of  L  near  L  »  1.2  and  L  «  2  as  well 
the  L  -  3  to  8  region.   The  L  =  2  and  L  =  ; 
fluxes  and  spectra  (exhibit  temporal  variati 
A  typical  precipitating  flux  at  B  »  0.35  ga 
L  •  2.0  is  I000/sq  cm  sec  with  E>C. 9  Hev. 
ical  integral  energy  spectrum  for  L  "  2,  B 
gauss  is  E  to  the  -3rd  power  between  0.9  an 
Mev.   Comparison  of  results  with  pre-Starfl 
measurements  indicates  that  the  fluxes  of  e 
trons  observed  near  L  "  1.2  and  L  =  2  are  n 
connected  with  the  high  altitude  explosion 
July  9.  1962.   (Author) 
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(TISTP/FR)  OTS  price  $16. 
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Kaman  Nuclear.  Colorado  Springs.  Colo. 

TABLES  OF  REGRESSION  COEFFICIENTS  TO  ESTIMATE 

ROUTE  MINDS  FOR  THE  AI H  ROUTE  FHOM  CHHI STCHURCH , 

NEW  ZEALAND.  TO  MCMURDO.  ANTARTICA. 

Final  rept.,  Sep-Nov  63. 

Aug  63.  1v.  KN681  63  1FR.  VI 

Contract    m89    188    55443A 

Unclassified    report 


Descriptors:       ("Wind.    Tables) 
analysis.    Civil    aviation. 


Statistical 


The    tahX«s    are    for    the    purpose    of    computing 
estimates    of    the    route    winds    on    the    air    route 


Division  2  -  ASTRONOMY,    GEOPHYSICS  AND  GEOGRAPHY 


froa  Chriitchurcli.  New  Zealand,  to  McMurdo. 
Aatarctica.   These  estinatei  are  based  on  wind 
and  height  data  fro*  two  simultaneous  radiosondt> 
or  rawinsonde  obs*>rvat  i  ons  in  the  neighborhood  of 
the  air  route.  (Author) 


AD-iil6  293    Oir.   2,  25 
(TISTM/TLG)  OTS  price  $2.60 

Sacranento  Peak  Observatory.  Sunspot,  N.  iex. 
THE  MECHANISH  OF  SOLAR  FLARES  AND  OF  THE  GENERA- 
TION OF  COSMIC  RAYS  IN  FLARES. 

P.  Shabansky  and  trans,  by 
2Ap.  Solar  research  note  no. 


by  A.  B.  Severny,  V. 
Alice  B.  Dunn.  1961 , 


Traat.  froa  Iivestiya 

pp.  88-113.  1961. 


Unclassified  report 
Kriaskoi  Ast.  Obs.  XXV, 


Descriptors:   (•Solar  flares.  Theory).  (•Cosaic 
rays.  Theory).  Magnetic  pinch.  The raonnc 1 ea r 
reactions.  Plasaa  physics.  Magnetic  fields. 
Shock  waves.  Acceleration.  Sunspots. 

The  coatraction  of  plasaa  around  a  neutral  point 
of  a  aagnetic  field  aay  be  connected  with  pinch- 
effect,  arising  at  the  approach  of  two  force 
tubes  and  the  annihilation  of  their  axiauthal 
fields.   The  possibility  of  such  contraction  at  a 
rapid  change  of  the  sunspot  field  is  discussed, 
■ssuaing  that  this  field  is  of  a  dipole  charac- 
ter.  In  both  cases,  the  conception  of  strong 
shock  waves  converging  at  the  neutral  point  is 
indicated.   Near  this  point  the  incident  shock 
wave  is  not  hydroaagnet i c .  and  its  front  outruns 
the  aagnetic  wall  -  the  region  of  «  strong  field 
which  aoves  together  with  the  nain  mass  of  plasaa 
behind  the  front.   After  reflection  in  the 
neutral  plane,  the  front  of  the  reflected  shock 
aoves  in  the  contracting  plasaa  and  a  aore  or 
less  steady  high-teaperature  plasaa  is  foraed  be- 
hind this  front.   The  high-teaperature  plasaa 
obtains  its  energy  froa  aagnetic  energy  losses 
connected  with  the  contraction  of  the  plasaa. 
The  reflected  shock  aay  check  or  stop  the  con- 
tracting wall,  so  that  expansion  or  pulsations 
eaa  set  in  instead  of  coatraction.   (Author) 
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AIR-EARTH  INTERFACE  CHARACTERISTICS  AND  THE 

ATMOSPHERIC  BOL'NDARY  LAYER. 

by  Hariaao  A.  Estoque  and  Malter  S.  Yee. 

July  63,  9p.  Scientific  rept.  no.  3;  Rept.  no.  36 

Contract  AF19  604  7484.  Proj.  7655.  Task  765501 

AFCRL  63  813  Unclassified  report 

Descriptors:   ("Ataosphere .  Boundary  lagrer). 
Boundarv  layer.  Earth.  Surface  properties. 
Albedo  tAstronoay).  Moisture,  Teaperature, 
Mind.  Heat  transfer. 


The  effects  of  various 
tare  conditions  at  the 
soil  and  ataospheric  b 
theoretically  by  nuaer 
physical  aodel.   In  or 
feet  of  albedo,  three 
sidered  -  a  natural  gr 
a  black  surface,  and  a 
ture.  the  three  types 
grass-covered  surface, 
surface.   The  subseque 
ture.  wind,  and  moistu 
various  conditions  in 
ti  on  using  identi  cal  i 
•aalyxed.   (Author) 
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ical  integrations  of  a 
der  to  investigate  the  ef- 
different  types  were  con- 
ass-covered  flat  surface. 

white  surface.   For  aois- 
used  are  the  natural 

a  wet  surface,  and  a  dry 
nt  changes  of  the  tempera- 
re  fields  under  these 
response  to  solar  ridia- 
nitial  distributions  are 
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Descriptorst   ("Sky  brightness.  Spectra  (Visible 
and  ultraviolet)).  Spectra  (Visible  and  ultra- 
violet). Line  spectrua.  Optical  filters. 


Rayleigh's  published  data  on  the 
line  covering  an  entire  sunspot 
little  used  because  of  the  aanne 
tion.   These  data  have  been  reex 
results  for  the  different  statio 
aon  basis  and  converted  to  prese 
The  assuaptions  and  constants  us 
in  his  absolute  calibration  have 
checked,  with  a  resulting  saall 
absolute  intensity  that  he  had  r 
Rayleigh  worked  with  wide  bandpa 
discussion  of  current  knowledge 
continuua  and  its  correlation  wi 
has  also  been  included.   (Author 
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A  PLAN  FOR  THE  TEST  AND  EVALUATION  OF  TERMINAL 

FORECASTING  TECHNIQUES  (PTET)  2-24  HOUR  FORECAST 

LENGTHS, 

by  L.  J.  Beed,  A.  H.  Murphy,  and  I.  Enger. 

Sep  61,  40p.  Kept.  no.  TRC5;  Technical  aeao. 

no .  1 
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Unclassified  report 

Descriptors:   (•Weather  forecasting.  Analysis), 
Ceiling,  Visibility.  Mind,  Velocity,  Teapera- 
ture, Actiaeiers,  Dew,  Coaputers.  Cliaatology. 

This  aeaorandua  presents  the  test  and  evaluation 
procedures  to  be  carried  out  under  Project  I, 
Task  6  of  Contract  FAA/BRD-363.   The  coordination 
of  these  procedures  with  other  tasks  under  Proj- 
ect I  is  described.   A  suaaary  is  presented  of 
the  civil  and  ailitary  terainals  to  be  included, 
the  paraaeters  to  be  forecast,  the  forecast 
lengths  and  valid  liaes  to  be  exaained,  the  ob- 
jective forecasting  techniques  to  be  considered, 
and  the  verification  scores  to  be  eaployed.  Short 
descriptions  and  iapleaentat ion  schedule  of  the 
pertinent  coaputer  prograas  are  presented. 
Finally,  estiaaies  are  aade  of  the  coaputer  tiae 
necessary  to  coaplete  the  testing  and  evaluatiri 
proposed  in  this  plan.   (Author) 
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C  louds ,  Ana  lysis. 


/ 


J. 


ASTRONOMY!,   GEOPHYSICS  AND  GEOGRAPHY  -  Division  2 


The  aunner  in  which  radar  data  ca 
with  routine  surface  observations 
order  to  arrive  at  objective  anal 
precipitation  and  convective  acti 
superior  in  accuracy  to  those  obt 
surface  observations  alone.  The 
exaained  with  three  different  typ 
put  in  aind:  (1y  PPI  scope  and  R 
records,  (2;  CAPPI  data  and  (#;  t 
'Radar  Suaaary'  trnnsaitted  at  3- 
vals  froa  Kansas  City.  Only  the 
inforaation  is  routinely  availabl 
is  useful  to  consider  aore  ideal 
which  aay  be  available  on  special 
which  aay  becoae  routinely  availa 
too  distant  future.  The  great  ad 
is  in  its  ability  of  define  saall 
which  aay  escape  detection  in  the 
serving  network.  Procedures  are 
for  incorporating  radar  data  into 
of  convective  systeas,  and  possib 
analysis  where  it  is  obvious  from 
the  radar  has  limited  application 
later.  For  the  purpose  of  illust 
thunderstorm  is  regarded  as  a  uni 
activity.   (Author; 
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Sacramento    Peak    Observatory,    Sunspot.    II.    Mex. 
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Unclassified    rdiort 
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1961. 

Descriptors:   (•Solar  flares.  Spect 
ters).  (•Spectrophotometers.  Solar 
(•Eai ssi v i ty .  Sun).  Solar  spectrum. 
(Visible  and  ultraviolet). 


II 


The  study  is  based  aainly  on  spectrog 
proainences  obtained  with  an  Echelle-s 
graph,  which  permits  simultaneous  phot 
the  whole  visible  nnd  a  large  part  of 
violet  spectrum  on  one  and  the  same  pi 
high  dispersion  and  resolving  power 
spectrograms  of  10  prominences  are  red 
profiles  of  209  emission  lines  obtaine 
half-widths,  central  intensities,  equi 
widths  and  some  other  characteristics 
mined.   ^Author; 


AD-416  341      Div.   2.  8,  30 
(TISTE/JWS)  OTS  price  $2.60 

Air  Force  Cambridge  Research  Lnbs  ,  Be 
M  ,1  s  s  . 

ERROR  ANALYSIS  OF  THE  MODIFIED  IIUMIDITV 
ATURE  MEASURING  SET.  ANTMO-II. 


( 


:i.    Mex. 
IKFEfT. 
and 
research 

port 

1 .    vol.    24, 

c    pinch) , 


vol.    25, 


( photoae- 

a  res ) , 
!  pec t ra 


ms    of 
(  ec  t ro- 
( graphy    of 
<  he    ul tra- 
! te,    with 

he 
iced    and 

The 
\ a  1  en  t 
I  re   deter- 


ford. 
-TEMPER- 


by    H.    M.    Leiihard,    Jr.    .iiid    U.    D.    Weiss.       Aug    63, 
21p. 

Proj.    433L 

AFCRL    Instrumentation    for    Geophysics    and    Astro- 
physics   no.    28;    Rept.    no.    63    845 

Unclassified    report 

Descriptors:       (•Meteorological    instruments, 
Dew    point).     (  •Hyij  roroe  t  o  rs  ,    Tests),    Errors. 
Tables.    Temperature.    Humidity.    Statistical 
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The  results  of  tests  performed  at 
determine  how  closely  the  modified 
agrees  with  the  ML-24  psychrometer 
The  analysis  is  based  on  2S63  obse 
obtained  under  field  conditions, 
were  accepted  as  reported  with  no 
in  the  recorded  data  The  ANAMQ- 
to  changes  in  dew  po>nt  and  temper 
same  manner  as  the  ML-24.  The  tes 
that  a  bias  error  <>xists  in  the  AN 
dew-point  sensors.  If  the  bias  of 
dew-point  sensor  is  determined  and 
adjusted  compensati*  for  this  bias, 
temperature  can  be  accepted  as  ind 
recorded.       (Author) 


AFCRL    to 
AN/TMQ-II 
are    presented, 

r  V  a  t  i'O  n  s 

All    values 

correc  t  i  ons 

11    responds 

at  u  re    in    the 

t  s    indicate 

AMO-II 
an    individual 
read) ngs    a  re 
dew-poi  nt        ' 

i  ca ted    or 


AD-416  350      Div.   2 
(TISTP/FH)  OTS  price  $4.60 

Texas  A.  and  M.  Coll.  College  Station. 
INVESTIGATION  OK  UADIATION  PATTEUNS  IN  THE  8-12 
MICRON  KANGE  AS  OBSEIIVED  BY  TIKOS  III  OVER  THE 
CARIBBEAN  SEA  OLlllNG  THE  PERIOD  20-21  JULY  1961, 
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Unclassified  report 

Master's  thes.s.  Original  contains  color  plates; 
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Descriptors:   (•Infrared  radiation.  Clouds), 
Clouds,  Meteorological  satellites,  Troposphere, 
Barometric  pressure.  Temperature,  Water  vapor. 

Two  cases  of  infrared  radiation  measurements  in 
the  8-12  micron  range  were  studied.   The  radia- 
tion readings  are  related  to  cloud  patterns  and 
surface  temperatures  in  the  Caribbean  Sea  and 
adjacent  areas.   These  two  cases  demonstrate 
some  of  the  synoptic  uses  and  limitations  of  the 
radiation  data  for  cloud  detection  and  surface 
temperature  determinations.   The  radiation  data 
were  found  to  be  useful  in  determining  areas  of 
general  cloudiness.   An  attempt  to  determine 
surface  temperatures  was  hindered  somewhat  by  the 
presence  of  clouds  in  the  area  under  investiga- 
tion.  It  was  also  found  that  the  presence  of 
water  vapor  in  the  atmosphere  absorbs  a  substan- 
tial amount  of  energy  radiated  from  the  earth's 
surface.   (Author, 
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N«rM«gian  Heie^rolaficsl  laat. ,  Oslo. 

LARGE-SCALE  SPECTRAL  ENEUGY-  CHANGES  IN  BAKU- 

THOPIC  AND  BAKOCLINIC  MOTIONS. 
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technical  note  no.  3 
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HEAT    FLUX   AND    SURFACE    STRESS   ON    AND    NEAR    AN 
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Descriptors!  (•Meteorology,  Heat),  ("Geology, 
Sarface  tension'.  Hind,  Teaperature,  Recording 
systeas.  Design,  Meters,  Gravity,  Construction 
Buoys. 

The  report  describes  the  design,  construction 
aad  expected  perforaance  of  a  stable  instrument 


buoy,  which  is  capable  of  being  anchored  in 
water  depth  between  20  and  20C  aeters.   Roll 
stability  and  ainiaization  of  exciting  forces 
due  to  waves  is  to  be  achieved  by  an  extreaely 
tight  moor  rather  than  by  a  large  aass  or  a 
very  low  center  of  gravity.   The  construction 
and  the  coding  of  observations  of  a  wave 
recorder  are  also  described.  (Author) 
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4.    CHEMISTRY 


AD-415    621 
(TISTM/EJH) 


Div.   4 
OTS  price  $1 .10 


University  Coll.,  Dublin  (Eire). 
(No  title)  . 
Final  rept . 
22  Aug  63.  8p. 

Contract  N62538  3560,  Task  NRO51  417 

Unclassified  r 

Descriptors:   ("Organic  coapounds, 
coapounds),  (*Coaplex  coapounds,  Me 
organic  coapounds),  (*Decoapos i t ion 
organic  coapounds),  Photocheai str y , 
(Cheaistry),  Solutions.  Polyaers,  S 
(infrared',  Carbonyl  group,  Mater, 
solvents.  Magnetic  properties,  Chro 
pounds.  Chemical  reactions,  Atoaic 
Benzene. 
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AD-415  662    Div.   4 
(TISTM/AHS)  OTS  price  $1.10 

Foreign  Tech.  Div..  Air  Force  Systeas 

Mright-Patterson  Air  Force  Base.  Ohio 

METHOD  OF  OBTAINING  BORON  NITRIDE, 

by  C.  V.  Saasonov,  H.  G.  Koval'chenko 

Sleptsov.  23  Apr  63.  3p. 

FTD  TT63  65  Unclassified  re 

Trans,  froa  Russian  Patent  Nr.  129647 
641773/23.  19  October  1959).  pp.  1-2. 

Descriptors:   (*Boron  coapounds,  Ni 
Pateats,  Carbon,  Boric  acids.  Purifi 
■aanfactari ag  aethods. 
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CHEMISTRY  -  Division  4 

Method  of  obtaining  boron  nitride  by  nitration  of 
a  mixture  of  boric  anhydride  and  carbon  at  high 
temperatures,  distinguished  by  the  fact,  that 
for  the  purpose  of  increasing  the  degree  of 
purity  and  the  yield  of  final  product,  the  basic 
mixture,  consisting  of  85!l  (by  weight)  of  boric 
acid  and  1 5il  (by  weight)  of  carbon,  after  de- 
hydration is  subjected  to  two-stage  nitration  at 
temperatures  of  1 500  and  1700  degrees 
respectively.  (Author) 


AD-415  669     Div.   4.  25 

(TISTM/BRM)  OTS  price  $2.60 

Foreign  Tech.  Div.,  Air  Force  Systems  Coaaand. 

Nright-Patterson  Air  Force  Base,  Ohio. 

PHOSPHIDES  (SELECTED  PARTS). 

by  G.  V.  Saasonov  and  L.  L.  Vereikin.   12  Mar  63. 

27p. 

FTD  TT62  1763  Unclassified  report 

Trans,  froa  Fosfidy,  Izatel'stvo  AN  Ukrainskoy 
SSSR,  Kiev,  pp.  3-4.  45-54.  68-70,  an*-4l4-118. 
1961. 

Descriptors:   (•Inorganic  coapounds.  Phos- 
phides), (•Phosphides,  Inorganic  coapounds). 
Alloys,  Seaiconduetors,  Vanadium  coapounds, 
Niobiua  coapounds.  Tantalum  compounds, 
Chroaiua  coapounds.  Molybdenum  coapounds. 
Tungsten  coapounds,  Thoriua  compounds. 
Uranium  compounds,  Neptonium  compounds. 
Plutonium  coapounds.  Synthesis  (Cheaistry). 
Crystal  lattice.  Crystal  structure.  Dissocia- 
tion. Phase  studies.  Metallurgy.  Coatings. 
Catalysts.  Pyrotechnics. 


AD-415  697     Div.   4.  7 
(TISTM/BRM)  OTS  price  $2.60 

Calvin  Coll..  Graad  Rapids,  Mich. 

SILVER  MIGRATION  AND  TRANSPORT  MECHANISM  STUDIES 

IN  SILVER  OXIDE-ZINC  BATTERIES. 

Quarterly  techaical  progress  rept.  no.  5. 

1  May-1  Aug  63, 

by  T.  P.  Dirkse  aad  L.  A.  Vaader  Lugt.   1  Aug  63. 

24p. 

Contract  AF33  657  8689.  Projs.  8173;  and  3145. 

Tasks  817304  16;  and  61079  16 

Unclassified  report 

Descriptors:   ('Alkaline  cells.  Battery 
separators).  (•Silver.  Transport  properties). 
Ions.  Tracer  studies.  Isotopes,  lil ectrocheai s- 
try.  Silver  coapounds.  Oxides,  Zinc.  Meabranes. 
Solubility,  Potassiua  coapounds.  Hydroxides. 

A  further  study  has  been  aade  of  the  aechanisa 
by  which  silver  is  transported  in  a  silver- 
alkaline  battery.   This  transport  appears  to 
take  place  priaarily  by  diffusion.   Two  screening 
tests  have  been  devised  and  tested  for  deterain- 
ing  the  tendency  of  a  separator  to  pick  up  silver 
froa  the  electrolyte  and  also  its  ability  to 
prevent  transport  of  silver  through  the  aaterial. 
(Author) 


AD-415  706      Div.   4 
(TISTN/EJH)  OTS  price  $1.60 


Naval  Propellant 

AMINE  SALTS. 

by  C.  J.  Barnes  and  A.  J. 

11p.   Technical  rept.  128 


Plant.  Indian  Head,  Md. 

Matuszko.  27  May  63. 


NAVMEPS  Rept.  8028 


Unclassified  report 


Descriptors:   (•Organic  coapounds,  Aaines), 
(■Salts,  Aaines),  Coaplex  coapounds.  Nitric 
acid,  Perchlorine  acid.  Organic  nitrogen  coa 
pounds,  Synthesis  (Cheaistry),  Stability. 


Division  4  -  CHEMISTRY 

Several  aitric  acid,  perchloric  acid,  and  nitro- 
fora  salts  of  aaiaes  were  prepared.   Unljr  aonoad- 
dltion  perchloric  acid  and  nitric  acid  salts  of 
2-  and  ^-aainopyridiaes  were  isolated.   Per- 
chloric acid  with  3-aainopyridines  yielded  the 
■onosalt.   Oisalt*  synthesized  were  3-aaino- 
pyridiae  x  2HN03,  aelaaine  x  2HN03.  and 
ethyleaediaaine  x  2HC1U^.   Tetrasalts  of  pen- 
taerythrylaaiae  with  perchloric  acid  and  nitro- 
fora  were  prepared  for  the  first  tiae.  (Author) 


AD-^15  732     Di».  k.    20 
(TIST«/rCG)  OTS  price  $1.60 

Noyes  Cbenical  Lab.,  U .  of  Illinois,  Urbana. 

ELECTRON  COUPLING  OF  NUCLEAR  SPINS.  VII.  J  SUB  FF 

FOR  2-FLUOROBENZOTRIFLUORIDES, 

by  H.  S.  Gutowsky  and  V.  0.  Hochel.  7  Apr  63. 

15p.  Technical  rept.  no.  63 

Contract  Nonr183413.  ProJ.  NRC51  215 

Unclassified  report 

Descriptors:   ("Nuclear  spins.  Fluorine  coa- 
pounds>,  ('Organic  coapounds.  Fluorine  coa- 
pounds),  Nuclear  resonance,  Electron  tran- 
sitions. Excitation,  Nuclear  aagnetic 
resonance.  Electrostatic  fields,  Deforaation, 
Molecular  rotation.  Benzene,  Aroaatic  coapounds. 
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AD-i;l5   893  Dl».      U 

(TISTI/EJH)    OTS   price   $1.60 

Rochester  U. ,  N.  Y.     "^ 

PHOTO  I  SOME R I ZAT I ON  OF  5-HEXEN-2-ONE , 

by  R.  Srinivasan.  2^  Aug  5^,  ''3p. 

Contract  AF18  600  1528 

AFOSR  TN59  876        Unclassified  report 

Descriptors:   ("Organic  coapounds,  Photo- 
cheaistry),  ("Molecular  isoaerism,  Photo- 
cheaistry),  ("Phot ocheai s try ,  Organic 
coapounds).  Ultraviolet  radiation.  Spectra 
(Infrared),  Spectra  (Visible  and  UV) ,  Nuclear 
aagnetic  resonance.  Stability.  Alkenes, 
Carbonyl  group. 

The  phot ocheais try  of  5~hexen-2-one  has  been 
studied  in  the  vapor  phase  in  the  teaperature 
range  froa  27  to  139  degrees  at  313C  angstroas 
and  also  with  radiation  froa  an  unfiltered 
aercury  arc.   The  coapound  was  found   be 
very  stable  towards  photolysis.   The  most  ia- 
portant  product  at  3130  angstroas  up  to  139 
degrees  was  an  isoaer,  whose  structure  is 
indicated  in  the  report.   Evidence  for  the 
structure  is  based  on  the  ultraviolet,  infrared, 
nuclear  angnetic  resonance,  and  mass  spectra  of 
the  product.   The  only  other  product  at  3130 
angstroas  that  was  identified  was  carbon  aon- 
oxide.   At  shorter  wavelengths,  in  addition  to 
these  products,  aethane,  C2  and  C3  hydrocarbons, 
acetone  and  biacetyl  were  identified.   Although 


the  ultraviolet  absorption  spectrua  of  5-hexen- 
2-one  reseables  that  of  2-hexanone,  its  photo- 
chemical stability  is  similar  to  that  of  un- 
saturated carbonyl  coapounds  with  the  double 
bond  conjugated  with  the  carbonyl  g^oup. 
(Author) 


AD-^15  894     Div.   ^ 
(TISTH/OON)  OTS  price  $1.10 

Rochester  U. ,  N.  Y. 

THE  PHOTOLYSIS  OF  AMMONIA  (NI5H3)  IN  THE  PRESENCE 

OF  NITRIC  OXIDE, 

by  R.  Srinivataa.  13  Nov  59,  7p. 

Contract  AF18  600  1528 

AFOSR  TN59  1196        Uaclatsified  report 

Descriptors:   ("Nitrogen  coaqounds,  Oxidei), 
("Photocheai stry.  Nitrogen  coapounds), 
("Aaaonia,  Photocheai stry ) ,  Cheaical  reactioai. 
Isotopes,  Pressure,  Labeled  substances. 
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AD-415  896      Div.   4.  25 
(TISTM/EJH)  OTS  price  |1 . 60 

Alabaaa  U.,  Univeraity. 

A  STUDY  OF  THE  GALLIC  ACID  COMPLEXES  OF  NIOBIUM. 

TANTALUM.  TITANIUM.  AND  IRON. 

by  E.  L.  Grove.  Lodric  Maddox,  and  N.  S. 

Jef fery.  26  July  60.  lip. 

Contract  AF18  600  1567 

AFOSR  TN59  1183        Unclassified  report 

Descriptors:   ("Organic  coapounds,  Coloria- 
etry).  ("Niobiua,  Cheaical  analysis;.  ("Tan- 
talua,  Cheaical  analysis).  ("Titaniua,  Cheai- 
cal analysis).  ("Iron,  Cheaical  analysis). 
("Color iaetry.  Organic  compounds).  Hafniua, 
Vanadiua,  Sodiua,  Rhenium,  Thorium,  Zir- 
conium, Alloys,  Metalorganic  compounds.  Spec- 
troscopy, Phenols,  Metals. 

The  use  of  gallic  acid  in  a  spect rophotomet r ic 
procecure  for  tantalum,  niobium  and  other  metals 
was  investigated.   The  optical  properties  of 
Nb,  Ta  and  several  other  metal  chelates  were 
explored.  (Author) 
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(TISTM/AM)  OTS  price  $16.00 


,  Minneapolis,  Minn. 
OF  THE  DISPERSIBILITY 


General  Mills,  Inc. 

FUNDAMENTAL  STUDIES 

PONDERED  MATERIALS. 

Final  rept.  3  June  60-31  June  63, 

by  J.  H.  Nash,  G.  G.  Leitar,  A.  P.  Johnson, 

D.  Stender  and  H.  N.  Zollar.  1^  Mar  63.  1v. 

Rept.    2381 

Contract    DA18    108    405CML824.    ProJ.    81524 

Unclassified    report 


OF 


10 


Descriptors:  ("Powders,  Organic  aat 
("Organic  aaterials.  Powders],  Physi 
ties,  Tensile  properties.  Coatings, 
Stresses,  Humidity,  Grinders,  Adsorp 
Particle  size.  Density,  Theory,  Elec 
Test  method.  Data,  Equations,  Test 
Liquids,  Sedimentation,  Strain  gages 
Bicroscopy,  Albuains,  Eggs,  Maxes,  C 
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AD-415  903     Div.   4.  U 
(TISTM/EJH)  OTS  price  $1.10 


Allegany  Ballistics  Lab.,  Hercules  Po 

Cumberland,  Md . 

DETERMINATION  OF  LEAD  2-ETHYL  HEXOATE, 

by  L.  G.  Dillman,  N.  P.  Reed  and  A.  H. 

Oct  62,  4P.  ABL  253 

Contract  Nord1t640 

Unclassified  re 

Paper  presented  at  18th  aeeting  JANAF- 
Panel  on  Analytical  Cheaistry  of  Liqui 
Solid  Propellants,  13-15  August  1962. 

Descriptors:  ('Embedding  substances 
graphic  analysis),  (*Isocyanate  plas 
Embedding  substances),  ("Catalysts, 
substances),  ("Polarograph i c  analysi 
compounds),  ("Lead  compounds,  Polaro 
analysis),  Cheaical  analysis,  Carbo 
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Caabr idge  U.  (Gt .  Brit . ) . 

SIXTH  INTERNATIONAL  SYMPOSIUM  ON  FREE  ItlADICALS. 
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2-5  July  63.  It. 
AFOSR  5219 


Unclassified  report 


Descriptors!   ("Free  radicals,  Syaposia), 
("Syaposia,  Free  radicals),  ("Organic  com- 
pounds, Free  radicals).  Fluorescence,  Spectra 
(Visible  and  UV),  Dissociation,  Peroxides, 
Radiation  cheaistry.  Electrons,  Spin,  Reson- 
ance, Alkenes,  Reaction  kinetics,  Cryostats, 
Photochemistry,  Paraaagnetic  resonance.  Aroma- 
tic coapounds.  Heterocyclic  compounds,  De- 
coaposition,  Hydrocarbons,  Hydrogen  coapounds. 


AD-416  030 
(TISTM/EJH) 


Div.   4,  25. 
OTS  price  $6.60 


U 


Plastics  Lab.,  Princeton  U. ,  N.  J. 

ELECTRONIC  CONDUCTION  IN  SOME  POLYMERIC  SYSTEMS. 

by  J.  A.  Krebs  and  C.  Cappas.  30  June  63,  52p. 

Rept.  no.  67C 

Contract  DA31  I24AHO  D21,  ProJ.  356  375 

AKOO  3654  U  Unclassified  report 

Descriptors:   ("Polyaers,  Seaiconductors) , 
("Organic  coapounds,  Seaiconductors),  ("Semi- 
conductors, Polyners).  Polycyclic  coapounds, 
Carbonyl  group.  Organic  nitrogen  compounds, 
O-heterocyc I ic  compounds,  Molecular  structure. 
Resistance  (Electrical),  Hall  effect,  N-hetero- 
cyclic  coapounds.  Electrons.  Spin,  Resonance, 
Synthesis  (Cheaistry), 
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AD-4I6  046 
(TISTM/AMS) 


Div.       4.    25 
OTS    price    $1.10 


Cornell  U.,  Ithaca.  N.  Y. 
THE  EFFECT  OF  AN  ELECTRIC 
OPALESCENCE, 

by   P.    Debye    and   K.    Kleboth. 
Technical    rept.    no.    8 
Contract    Nonr40117,    ProJ.    NR05I    360 

Unclassified 


FIELD    ON    THE   CRITICAL 
7   June   63,    9p. 

report 


Descriptors:   ("Liquids,  Electric  fields). 
("Optical  properties.  Liquids),  ("Electric 
fields.  Liquids),  Dielectric  properties. 
Density,  Light,  Light  transmissions.  Optical 
phenomena,  Cheaical  properties.  Mixtures, 
Test  aethods.  Tests.  Scattering. 


AD-416  143 
(TISTM/EJH) 


Div.   4 
OTS  price  $2.60 


Mississippi  U. ,  University. 

SOLVENT  EFFECTS  ON  CHARGE-TRANSFER  COMPLEXES. 
I.   THE  s-TRlNITROBENZENE-NAPHTHALENE  COMPLEX 
CARBON  TETRACHLORIDE,  n-HEPTANE,  n-HEXANE, 
CYCLOHEXANE,  CHLOROFORM,  OR  CARBON  DISULFIDE, 


IN 


by  C.  C.  Thoapson,  Jr.  and  P.  A 

1962,  28p. 

Grant  AF  AF0SR62  19 

AFOSR  Rept.  no.  4832 


de  Maine. 


Unclassified  report 
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Division  4  -  CHEMISTRY 

Descriptors!   ('Organic  solvents,  Solveat 
action},  ("CoBplex  compounds.  Solvent  actioa), 
(•Organic  compounds.  Solvent  action),  ('Solvent 
action,  Organic  compounds).  Absorption  spec- 
trum. Spectra  (Visible  and  ultraviolet). 
Molecular  spectroscopy.  Reaction  kinetics. 
Temperature,  Heat  of  formation.  Aromatic  com- 
pounds. Organic  nitrogen  compounds,  Polycyclic 
compounds.  Hydrocarbons. 

Formation  constants  and  absorpt i vi t ies  for  the 
111  s-t  rinit  robenzene-naphttialene  complex  in  six 
iaert  solvents  (CCU,  n-hexane,  cyclohexane, 
n-heptane.  CHC13,  or  CS2)  were  calculated  with 
spect rophotomet r ic  data  collected  at  fifteen 
wavelengths  between  3300  and  400C  A  at  20  and 
i5  C.   All  data  were  processed  with  an  IBB  1620- 
60  K  computer.   Absorpt i vi t ies  for  the  complex  at 
the  absorption  maxima  (near  360CA)  at  2:  C  vary 
from  129^  (-22)  for  n-heptane  to  IS-iC  (*13)  for 
n-hexane.   As  the  temperature  is  increased  from 
20  to  A5  C,  the  absorpt  ivit  ies  decrease  by  ap- 
proximately 10$  except  in  CHC 1 3  systems  where 
those  between  3650  and  ^000  A  are  unchanged. 
The  formation  constant(K)  is  iadependent  of  wave- 
length at  each  temperature  in  all  solvents  except 
n-heptane  where  at  20  C.  K,  in  moles/liter  units, 
it  is  9.58  (*0.17)  for  wavelengths  between  3300 
and  3700  A,  and  gradually  increases  to  14.61 
(*0.17)  at  AOOO  A.   At  L.^   C.  K  in  n-hepiane  is 
6,12  UO.09)  at  wavelengths  up  to  3850  A,  and  it 
increases  to  8.27  (*0.09)  at  4000  A.   Averaae 
values  for  K  at  20  C.  vary  from  1.82  (*0.08;  in 
CHC13  to  9.58  (*0.17)  in  n-heptane.   (Author) 


A&-416  362     Div.  U,    25 
(TISTM/EJH)  OTS  price  $12.00 


California  U. 

X-KAY  STUDIES 

repl.,  1  Sep  59-31 
N.  Trueblood,  D.  A 
Coulter,  and  P.  K. 

Contract  AF49  638  719 

AFOSR  Kept.  no.  5135 


Final 
by  K. 
C.  L. 


Los  Angeles. 
OF  UNUSUAL  ORGANIC  COMPOUNDS. 
Dec  62, 

Bekoe,  N.  E.  Burke, 
Gantzel.  Mar  63,  1v. 


Unclassified  report 


Descriptors:   ('Organic  compounds.  Crystal 
structure),  ("Crystal  structure.  Organic  com- 
pennds) ,  ("X-ray  photography.  Crystal  struc- 
ture). Crystal  lattices.  Molecular  structure. 
N-Heterocycl ic  compounds.  Organic  nitrogen 
compounds,  Alkenes,  Polycyclic  compounds, 
Metalorganic  compounds.  Programming  (Computers), 
Mathematical  analysis.  Organic  sulfur  compounds, 
Perchlorates ,  Oxygen  compounds.  Cyanides, 
Ferrocenes. 
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AD-416  366     Div.  U 
(TISTM/ODN)  OTS  price  #1.60 

Bonn  U.  (Germany) . 

PHOTOCHEMICAL  INVESTIGATIONS  IN  THE  FAR 

ULTRAVIOLET. 


Final  technical 
by  H.  E.  Groth. 
Grant  AK  E0AHb2 
AFCKL  Kept.  no. 


rept.. 
U  May 

73 

63  884 


1  May  62-30  Apr  63, 
63,  11p. 

Unclassified  report 


Descriptors:   ("Photochemistry,  Gases),  ("Gases, 
Photochemistry},  Nitrogen,  Ions,  Molecules.  Am- 
monia, Hydrazine,  Krypton.  Xenon,  Fluorescence, 
Decomposition,  Ionization,  Mass  spectroscopy. 
Helium,  Ultraviolet  spectroscopy. 

The  photoioni zat ion  of  the  nitrogen  molecule  was 
investigated  in  an  apparatus  consisting  of  a 
capillary  spark  as  light  source,  a  Seya-Namioka 
monochromator .  an  ion  source,  and  a  four  pole 
field  mass  spectrometer.   A  flash  photolysis 
apparatus  for  the  extreme  ultraviolet  was  <level- 
oped.   The  reaction  chamber  is  separated  from  the 
discharge  chamber  by  LiF  windows;  the  flash 
energy  is  distributed  to  12  parallel  spark  gaps 
fired  synch roni cal  ly  with  a  time  resolving  power 
of  2  -  3  microsec.   In  fluorescence  experiments 
with  the  resonance  wave  lengths  of  Krypton  and 
Xenon  an  NH  transition  was  observed.   Investiga- 
tions of  the  photodissoc iat ion  of  simple  mole- 
cules at  wavelengths  <  1000  Angstroms  showed 
fluorescence  of  the  photod is soc iat ion  products 
in  the  region  1100  -  1500  Angstroms  in  the  case 
of  H2,  02,  NO,  1120,  C02,  but  not  of  NH3 ,  N20, 
N2,  and  CO.   The  photolysis  of  NH3  was  investi- 
gated with  the  resonance  wave  lengths  of  Krypton 
and  Xenon,  and  the  Hg  line  1849  Angstroms  in 
static  and  flow  systems.   The  quantum  yield  of 
NH3  decomposition  and  of  N2H4  formation  was  meas- 
ured in  dependence  on  the  wave  lengths  pressure, 
flow  velocity,  and  added  gases.   (Author) 


AO-416  373     Div.   4 
(TISTM/ODN)  OTS  price  |2. 


60 


University  of  Southern  Calif., 

FLOM  IN  THIN  LIQUID  FILMS, 

by  J.  Lyklema,  P.  C.  Scholten, 

1962,  24p. 

Contract  AF49  638  309 

AFOSR  5174  Unclassified 


Los  Angeles. 

and  k.  J.  Mysels, 


report 


Liquids),  ('Liquids, 
(•Fluid  flow. 


Descriptors:   ("Films, 

Films),  (•Soaps,  Films),  ('Fluid  flow.  Films. 
Laboratory  equipment.  Thickness,  Optical  in- 
struments. Optical  phenomena.  Surfaces,  Lithium 
compounds.  Chlorides,  Viscosity,  Test  methods. 
Measurement . 

An  improved  experimental  method  for  studying 
vertical  soap  films  slowly  pulled  out  of  a  solu- 
tion is  described  and  the  interpretation  of  the 
optical  thickness  measurements  is  discussed.   The 
behavior  of  mobile  films  presents  complications 
which  are  described.   Rigid  films  on  the  other 
hand  give  results  for  films  thicker  than  800  - 
1100  Angstroms,  which  agree  very  closely  with 
Frankel's  law  relating  film  thickness  to  the 
velocity  of  pull-out.   Since  Frankel's  law  is 
derived  on  the  assumption  that  the  viscosity  is 
constant  up  to  the  monolayer,  this  agreement 
proves  the  absence  of  any  thick  rigidified  water 
layers  (or  of  slip)  in  the  neighborhood  of  the 
surface.   (Author) 


AO-416  424     Div.   4.  7 
(TISTM/REB)  OTS  price  $9.10 

Iowa  State  U.  of  Science  and  Tech.,  Ames. 
ELECTROCHEMICAL  PROCESSES  IN  FUSED  SALTS, 
by  Lowell  Alvin  King.  1963,  99p. 

Unclassified  report 

A  dissertation  submitted  in  partial  fulfill- 


12 


ment  of  requirements  for  Degree  of  Di^^tor  of 
Ph  i  losophy . 


Descriptors:  (•Electrolytic  cells, 
(•Salts,  Electrical  conductance),  ( 
Carbon  dioxide).  Direct  current.  Me 
Melting,  Electrochemistry,  Producti 
trical  conductance. 


AD-416  462 
(TISTM/REB) 


Div.   4.  14 
OTS  price  $4.60 


Plastics  Lab.,  Princeton  U. ,  N.  J. 
MOLECULAR  STRUCTURE  PARAMETERS  IN  CElflAIN  SEMI- 
CONDUCTING POLYMERS. 

by  J.  H.  T.  Kho  and  C.  Cappas.  15  Ju«j^  63,  41p. 
Technical  rept.  no.  ftVB 
Contract  OA31  124ARO  D21 
AROD  3654  5  Unclassified 


gi 


Descriptors:   ("Semiconductors,  Or 
pounds,.  ('Polymers,  Molecular  stru 
(•Organic  compounds.  Semiconductors 
lecular  structure.  Electrical  prop 
Synthesis  (Chemistry;,  Copolymeriza 
sistance  (Electrical),  Pressure,  T 
Thermoelectricity,  Measurement,  Im 
Complex  compounds.  Beryllium,  Coppe 
Electrons,  Salts,  Polycyclic  compo 
■atic  compounds.  Hydrocarbons,  Car 
acids. 


pi 


und 
bo  xy 


Three  series  of  highly  conjugated  po 1 
none  radical  (PAQR)  semiconducting  po 
synthesized  and  their  electronic  beha 
ied.  The  effects  of  the  following  va 
the  electrical  properties  of  the  PAQR 
were  examined:  (1)  hydrocarbon  porti 
polymers;  (2)  acidic  portion  of  the  p 
(3}  copolymer izat ion  and  mole  ratio  0 
monomers;  (4)  metallic  salt  formation 
pressure  and  temperature.  Room  tempe 
sistivity  was  found  to  be  indirectly 
on  the  number  of  fused  rings  of  monom 
tion  constant  of  acidic  monomer,  squa 
pressure  applied  and  directly  on  the 
terval  of  all  the  PAQR  polymers  studi 
coefficient  of  resistivity  was  found 
direct  function  of  the  energy  interva 
polymers.  Spin  concentration  varies  d 
carrier  concentration  and  indirectly 
temperature  resistivity  of  the  PAQR  p 
(Author) 


5.    COMMUNICATIONS 


AO-415  63 '^ 
(TISTE/JMS 


Div.   5 
OTS  price  |6.6C 


Bell  Telephone  Labs..  Inc..  Whippany 
AIRBORNE  tUMMlNirATION  SYSTEM  MARCOM 
Quarterly  progress  rept.  no.  4.  15  Mai 
15  June  63. 
15  July  63.  55p. 

Contract  DA36  039sc89250.  Proj .  3B55 

Unclassified 

Descriptors:  ("Microwave  relay  sy 
borne.  Test  methods.  Data,  Recordi 
Data  processing  systems.  Logistics 
sets.  Test  equipment  (Electronics) 
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COMMUNICATIONS  -  Division  5 

and  analyze  information  on  air-to-air  and  ground- 
to-air  microwave  propagation  and  transmission. 
The  findings  will  aid  in  predicting  the  capa- 
bilities of  multichannel  microwave  communication 
systems  using  airborne  radio  relay  stations  and 
should  provide  information  basic  to  the  design  of 
airborne  systems.   (Author) 


AD-415  967      Div.   5 
(TISTM/EJH)  OTS  price  19.60 

Texas  U.,  Austin. 

THE  CORRECTING  FOR  AND  EXTRACTING  OF  IONOSPHERIC 

RELATED  FREQUENCY  ERRORS  PRESENT  ON  SIGNALS 

RECEIVED  FROM  COHERENT,  MULTIPLE  FREQUENCY 

ULTRA-STABLE  RADIO  TRANSMISSIONS  OF  ARTIFICIAL 

EARTH  SATELLITES, 

by  George  G.  Moore  and  Crockett  L.  Slover. 

Mar  63,  1v.  DRL48  9;  CF298^ 

Contract  NOrd16498,  Task  UTX5 

Unclassified  report 

Descriptors:   ("Doppler  ef feet ,  Ionosphere) , 
(•Ionosphere,  Doppler  effect),  (•Sattelites 
(Artificial),  Doppler  effect).  Refraction, 
Doppler  systems.  Tracking,  Rad iof requency , 
Errors,  Radio  transmission,  Digital  systems, 
Analog  systems. 


Ionospheric  refracti 
the  effect  of  refrac 
of  Doppler  shift  dat 
satel  1  i tes  is  discus 
for  first  order  erro 
earlier  analysis  whe 
tion  error  is  expres 
inverse  of  the  trans 
tal  and  analog  corre 
and  comparative  resu 
the  ionospheric  erro 
power  series  is  also 
presented  as  analog 
computed  error  quant 
errors  are  reviewed 
considered.  Recomme 
equipment,  station  1 
computation.  A  deta 
the  Refraction  Corre 
Error  System  result! 
The  equipment  is  ill 
photographs.   (Autho 


on  studies  are  reviewed,  and 
tion  errors  on  the  analysis 
a  from  art  i  f icial  earth 
sed.   A  method  of  correcting 
r  is  presented,  based  on  an 
rein  the  ionospheric  refrac- 
sed  in  terms  of  powers  of  the 
mitter  frequency.   Both  digi- 
ction  systems  are  described. 
Its  are  shown.   Extraction  of 
r  information  in  terms  of  the 

described  and  results  are 
recorder  charts  and  plots  of 
ities.   Magnitudes  of  noted 
and  noise  problems  are 
ndations  are  made  regarding 
ocation,  and  methods  of 
iled  description  is  given  of 
ction  System  and  Refraction 
ng  from  this  investigation, 
ustrated  by  diagrams  and 
r) 


AD-416  166      Div.   5,  25,  8 
(TISTM/REB)  OTS  price  $10.50 

Lockh.>ed  Electronics  Co..  Plainfield,  V.  J. 

INVESTIGATION  OF  THREE-DIMENSIONAL  DISPLAY 

TECHNIQUES. 

Final  technical  rept., 

by  S.  S.  Verner,  R.  Lipnick  and  A.  Sussman. 

30  Mar  63.  I20p. 

Contract  AF30  602  2688  RASGD,  ProJ .  5578; 

LEC  ProJ.  23  1451  1000.  Task  557803 

RAOC  TDR63  202         Unclassified  report 
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Descriptors:   ("Stereoscopic  display  systems, 
Target  position  indicators),  (•Fluorescence.- 
Excitation).  ("Acoustic  equipment,  Stereoscopic 
display  systems).  Display  systems.  Feasibility 
studies.  Mercury,  Atoms,  Ultraviolet  radiation. 
Targets.  Sound  signals,  Images,  Scanning, 
Acoustics,  Optical  equipment.  Ultraviolet 
equipment.  Vapors,  Nitrogen,  Ultraviolet 
filters.  Narrowband,  Theory. 

An  extensive  investigation  of  stepwise  excitation 
of  fluorescence  was  undertaken  during  the  past 
Several  binary  systems  involving  mercury 


vear. 


Division  5  -  COMMUNICATIONS 
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AD-416  328  Div,      5 

(TISTE/OHD)    OTS    price    116.00 

Collins    Radio   Co.,    Burbanic,    Calif. 

AN/GSC-4.   DATA  MODEM    SEHVICE   TEST   MODEL 

DEVELOPMENT. 

Fiaal  rept . , 

by  6.  G.  Fairbanks  and  J.  A.  Bloor. 

Contrict  AF30  602  2342.  Proj .  1995. 

KADC  TDH63  171         Unclassified 


DEV 


1    Dec    62.    1v. 
Task    552A1 
report 


Descriptors:      ("Data    transaission    systeas. 
Digital    systeas).    (•Digital    systeas.    Telephone 
coaaunication    systeas).    Multiplex.    Frequency, 
Phase    aodulation.    Bandwidth,    Noise    (Radio), 
Test    equipment    (Electronics),    Errors,    Coaauni- 
catioa    theory.   Modulators,    Denodulat ors . 


The    Coaaunications    Set,    Digital    AN/GSC-A    (    ).    is 
a    flexible    full-duplex,    coapact    unit    capable    of 
conveying    synchronous    digital    data    over    telephone 
voice    facilities    of    notiina    A    kc    bandMidth    at    a 
aaximua    of    5-tCO    bits    per    second.    The    set    utilizes 
phase    shift    aodulate    frequency    aultiplexed 
carrier    toaes,    and    encodes    either    2    or    3    channels 
of    inforaation    on    fach    tone    in    order    to  ainiaize 
the    frequency    spectrua    bandwidth    required    for 
high-speed    data    t ransai $si on .    Included    in    the 
main    body    of    the    report    are    detailed    descriptions 
of    the    data    nodea    and    its    various    functions    and 
features.       A    brief    suamary    of    the    probleas    areas 
encountered    and    their    solutions    is    also    given. 
The    results    are    also    included    from   which    conclu- 
sions   and    recoaaendat i on$    are    presented.      The 
integral    fault    isolation    equipment    greatly    re- 
duces   down    tiae    due    to    component    failures    by    pro- 
viding   faulty    tone    isolation    alnost    ianediately 
Hithout    the    requireaent    of   external    test    equipment 
or    experienced    operating    personnel.      The    modem 
exhibits    error    rates    of    less    than    1    x    1C    to    the 
-6th    power    at    28    db    signal-to-white    noise    (white 
aoise   power   bandMidth    of   3    kcO    at    4800    bits    per 
second.      Typical    24CC    bits    per   secoad    error    rates 
are    in    the    neighborhood    of    1    x    1C    to    the  -6th 
power    at    15    db    s  i  giial- 1  o-n  oi  se    ratios.       The    5400 
bit    per    second    operation    generally    falls    into    the 
1    X    10    to    the   -5th    power    error    rate    category    with 
sigaal-to-noise    ratios    of    28    db.       (Author) 
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6.    DETECTHDN 


AD-415  757      Div.   6.  19.  33 
(IISTE/JBM)  OTS  price  |7.60 


Hazeltiae  Tec 
ladiaaapol is , 
RAOAK  SCAN  CO 
Final  enginee 
^  May  62.  68p 
Coatract  FAA 


hnical  Development  Cent 

lad. 
NVERTEU  TV  MAKKER  HANDOt^ 
ring  rept. 
.  Rept.  no.  6087 
BHD342 

Uaclassified 

Descriptors:  ('Air  traffic  coatro 
Airport  radar  systeas),  ('Televisi 
systeas.  Airport  radar  systeas).  ( 
radar  systeas.  Television  display 
Radar  scanning.  Television  convert 
iaeatal  data,  Envi ronaent al  tests, 
equipaent,  Performance  (Engineerin 
Video  signals,  Circuits,  Mechanica 


Research  concerned  a  design  and  deve 
graa  directed  toward  Uadar  Scan  Conv 
Marker  Handoff  Equipaent.   The  equip 
signed  to  operate  with  all  existiag 
display  systeas  presently  on  order  b 
Aviation  Agency.   After  factory  and 
testing,  the  Radar  Scan  Converter  TV 
off  Equipaent  was  installed  in  a  sia 
display  eavironaent  at  the  National 
Facilities  Experiaental  Center,  wher 
technical  and  operational  evaluation 
The  result  of  this  evaluation  is  pre 
Radar  Scan  Converter  TV  Marker  Hando 
deaonstrated  exceptional  reliability 
large  extent,  aeets  all  specified  pe 
requireaents.   Further  discussions  o 
portant  iteas  are  enclosed  herein, 
would  liait  the  controller  range  cha 
off-centering  capability  of  the  futa 
systeas.   (Author) 


7.    ELECTRICAL  EQUIPMENT 

AD-415  638     Div.   7.  8,  30 
(TISTE/CAM)  OTS  price  $1.10 

Sylvania  Electric  Products,  Inc.,  Haltlham,  Mass 
MINUTES  OF  CALIBRATION  UEOLIHEMENT  SLIMABX  FORMS 
(CRS)  GUIDANCE  SESSION,  27-28  AUGUST  ^963. 
Aug  63.  8p. 

Unclassified  redort 


Descriptors:   (•Calibration.  Standa 
(•Records,  Standards),  Military  re 
Electronic  equipaent.  Electrical  e 


AD-AI5  649     Div.   7,  25 
(TISTE/JBM)  OTS  price  $1.10 

Foreign  Tech.  Div.^  Air  Force  Systems 
Hright-Pat terson  Air  Force  Base,  Ohio 
PULSED  MAGNETOGASDYNAMIC  AC-GENERATOR 
by  P.  V.  Kachanov  and  Ye.  I.  Yantovsk 
9  Apr  63.  4p. 
FTD  TT63  118  Unclassified  r 


Trans,  from  No.  U3172  (Appl.  No.  695^|8/24  of 
2  Feb  1961).  No.  23,  pp.  1-2,  1961. 


Descriptors:  ('Generators,  Magneto 
dynaaics).  ( •Magnetohydrody aaaics,  1 
Alternating  current.  Gases,  Electri 


DETECTK)N  -  Division  6 
ELECTRICAL  EQUIPMENT  -  Division  7 
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AD-415    798  Div.       7 

(TISTM/AN)    OTS    price    t^ . 
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General  Electric  Co.,  Schenectady,  N.  Y. 

EXPLORATORY  ENERGY  CONVERSION  STUDY  OF  PHOTON 

THERMTONirS. 

Final  rept. , 

by  M.  0.  Gibbons.  July  63,  42p. 

Contract  AF33  657  9202,  ProJ.  8173,  Task 

817305  18 

ASD  TDR63  707  Unclassified  report 

Descriptors:   (•Theraionic  converters,  Photons), 
(•Photons,  Theraionic  converters).  Energy  con- 
version. Design,  Theory,  Eaissivity,  Cesiua, 
Vapor.  Ionization,  Equations,  Test  equipaent. 
Test  aethod,  Ultraviolet  radiation.  Spectra 
(Visible  &  ultraviolet).  Mercury  leaps.  Xenon 
leaps.  Data. 

This  study  was  initiated  to  determine  whether 
photon  processes  could  increase  theraionic  con- 
verter perforaance.   A  converter  designed  specif- 
ically for  use  on  this  prograa  was  fabricated 
with  a  wire  grid  collector  placed  in  grooves  of 
a  sapphire  window  and  located  opposite  a  planar 
eaitter.   This  converter  was  tested  with  five 
different  radiation  sources,  each  with  a  partic- 
ular spectral  characteristic.   The  only  source 
that  produced  an  effect  on  the  converter  opera- 
tion was  a  200-watt-second  xenon  flash  leap.  This 
leap  produced  a  20$  increase  in  the  short  circuit 
current  with  the  converter  operating  in  the  ion- 
rich  region,  aad  at  least  an  order  of  aagniiude 
change  in  short  circuit  current  in  the  electron- 
rich  region.   In  this  latter  region,  the  curreat 
was  still  soaewhat  space  charge  liaited  even  with 
the  radiation.   One-third  of  the  observed  effect 
was  due  to  0.8  watt  ca  to  ainus  2  power  of  the 
first  resonance  radiation,  while  one-quarter  of 
the  observed  effect  was  due  to  one  watt  ca  to 
minus  2  power  of  near  ultra-violet.   It  appears 
that  photon  enhanced  converters  are  possible, 
but  it  remains  to  be  demonstrated  whether  the 
increase  in  performance  will  be  offset  by  the 
complexity  of  such  a  converter.   (Author)  * 

AD-415  868      Div.   7 
(TISTM/BRM)  OTS  price  $2.60 

Eagle-Picher  Co.,  Joplin,  Mo, 

RESEARCH  ON  AMMONIA  BATTERY  SYSTEM. 

Quarterly  progress  rept.  no.  3.  1  Jan-31  Mar  63, 

by  D.  J.  Doan  and  L.  R.  Mood.   30  Apr  63.  80p 

Rept.  no.  11  r  ,         r 

Coatract  DA36  039sc89188 

Uaclassified  report 

Descriptors:   CElect rolyt ir  cells.  Ammonia), 
(•Ammonia,  Electrolytic  cells).  Feasibility 
studies.  Electrodes   Electrolytes,  Anodes 
(Electrolytic  cells).  Cathodes  (Electrolytic 
cell).  Acids,  Bases  (Chemistry),  Salts, 
Design,  Electrical  properties.  Liquefied  gases. 

Additional  tests  using  the  reduced  cell  width 
have  shown  the  design  is  functional.   Additional 
effort  to  obtain  inforaation  as  to  slow  acti- 
vation tiae  of  the  -65  F  batteries  has  been 
carried  out  using  single  cells  and  batteries. 
Correlation  of  iapedance  decrease  and  voltage 
rise  indicate  the  problea  is  either  ■  gas 
layer  or  wetting.   Intercell  leakage  is  present 
but  is  not  considered  a  aajor  cause  of  slow 
activation.   Initial  trial  of  increasing  the 
energy  per  unit  weight  aad  voluae  by  addiag 
additional  cells  has  resulted  in  overheating 
at  about  45<  capacity,  as  coapared  to  7J% 
initially.   Best  energy  delivery  has  been  4,5 
watt-hours  per  pound.   (Author) 
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Division  7  -  ELECTRICAL  EQUIPMENT 


AD-416  131      Di»-   7 
(T1ST«/BR«)  OTS  price  1^.60 

PeaBijlvani*  State  U. .  Coll.  of  Mineral 

Induitries.  Uaiverjiiy  Park. 

PBELIBINARY  INVESTIGATIONS  OF  POROUS  FLOM- 

THBOUGH  ELECTRODES  OF  PLATINUM  BLACK. 

by  P.  Palaii  aad  L.  G.  Amtia.  May  63,  37p. 

RN^ 

Coatract  DA^9  186  5020RD917 

Uaclastified  report 

Dtscriptofit   ('Fuel  cells.  Electrodei). 
(•Porotti  BetaU.  Platiau.).  Fuels.  Oxidizers, 
Power  iuppliei.  Electrolytes,  Fluid  flow. 
Ilectrical  properties. 
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AO-416  164     OiT.   7 
(TISTE/OHD)  OTS  price  $1.60 

Hestoa  lastraaeats  Di?.,  Daystro*  lac, 

PRODUCTIOiy  ENGINEERING  MEASURE  FOR  RUGGEDIZED 
TAUT  BAND  SUSPENSION  PANEL  METERS  PER  SIGNAL 
CORPS  TECHNICAL  REQUIREMENTS  SCS-t3A  DATED 
15  NOVEMBER.  196C.  .    ,„  ,     <., 

Quarterly  progress  rept.  no.  9.  1  Apr-30  June  63, 

1  July  63,  lip. 
Coatract  DA36  039SC85952 

Unclassified  report 

Order  ao.  6007-PP-61-81-81 . 

Descriptorst   ("Meters.  Panel  boards 
(Electricity)),  Production.  Electrical 
equipment. 

To  establish  facilities  and  competence  to 
produce  ruggedixed  taut  band  suspension  panel 
■eters  in  accordance  with  signal  corps 
reqaireaeats.   These  meters  shall  ha»e  elec- 
trical aad  general  performance  characteristics 
curreatly  unobtainable  with  conventional 
pivoted  Bilitary  types  of  iadicating  ■eters. 
(Author) 


A0-il6  202      Div.   7 
(TISTM/AMS)  OTS  price  $15.00 

BaelBQ  Co..  Seattle,  Mash.  

QUALIFICATION  TEST  REPORT  FOR  MODEL  SPECIFICA- 
TION S  -13  3-1  1  -1  -1  0  AND  QUALIFICATION  SUPPLEMENT 
I  THEREOF.  BATTERY  STORAGE.  LAUNCH  FACILITY, 
by  K.  Nlebauer.  T.  H.  Atkinson  and  M .  H.  Barton. 
1  Feb  63.  It.  Document  no.  D2  9959  2 

Contract  KFQA   U7   289 

Uaclassifled  report 

Descrlptorai   ('Storage  batteries.  Experimen- 
tal data).  Vibration.  Shock  resistance.  Elec- 
tric InsulatiOB.  Humidity.  High  altitude.  Tem- 
peratare.  Fungus  deterioration.  Life  ex- 
peetaacy.  Performaace  tests.  Data.  Speclflca- 
tlaas.  Military  requirements,  Tests.  Test 
methods,  Moisture.  Test  equlpmeat. 


AD-416  2^5     Div.   7 
(TISTM/TLG)  OTS  price  $4.60 

Space  Sciences  Lab.,  General  Electric  Co.. 

THEORETICAl'pERFOUMANCE  of  MHD  GENERATORS  KITH 
VARIOUS  ELECTRODE  GEOMETRIES.  „A^«nA? 

by  G.  M.  Sutton.  Aug  63.  27p.  Rept.  no.  R63SD62 

Contract  AFi;9  638  9U 

Unclassified  report 

Descriptors:   ("Electric  power  production. 
Magnet ohydrodynamics).  ("Electrodes. 
Configuration) . 


The  performance  of  various  electrode 
has  been  analyzed  for  MHD  generators, 
scalar  electrical  conductivity  and  st 
incompressible  flow,  with  the  followi 
(a)  for  electrodes  whose  height  is  le 
channel  height,  the  electrode  current 
but  the  open  circuit  voltage  and  effi 
unchanged,  as  compared  to  the  ideal  c 
wrapped  around  electrodes  cause  inter 
with  a  resulting  decrease  in  voltage 
ficiency,  and  (c)  finned  electrodes  c 
Internal  shorting  and  loss  of  efficie 
wrapped  around  electrodes,  and  may  be 
ance  in  reducing  the  apparent  impeden 
mented  electrodes  for  the  case  of  ten 
conductivity.   (Author) 
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AD-i16  422      Div.   7 
(TISTM/ODN)  OTS  price  $8.10 

Texas  lastrumeats,  lac. 

TECHNICAL  SUMMARY  REPORT 

FUEL  BATTERY  PROGRAM. 

Rept.  for  15  Feb-15  Aug  63. 

15  Aug  63,  1»-  Rept.  no.  08  63  108 

Coatract  OKU   009AMC54 

Uaclassified  report 
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Trans,  from  Indikatory  Napravleniya, 
Izdatel'stvo  Mialstarstva  Oborony  Soy 
Moskva,  pp.  61-73,  I960. 

Descriptors:   ("Goniometers,  Radar 
("Radar  antennas.  Antenna  radiation 
Antenna  lobes.  Target  angle.  Target 
indicators.  Search  radar. 


AO-415  682      Div.   8 
(TISTE/CAM)  OTS  price  $2.60 

Microwave  Associates  Inc.,  Burlington.  Mass. 
APPLICATION  OF  SEMICONDUCTOR  DEVICES  (qo  HIGH 
PONER  DUPLEXERS. 
Quarterly  progress  rept.  no.  4.  1  Nov  62- 

31  Jan  63, 

by  Joseph  Mhlte.   30  Apr  63.  11p. 

Contract  AF30  602  2656,  Proj .  4506, 


■ADC  TDR63  225 


Unclassified  r 


Dtscriptors:   ("Diodes  (Samiconduct 
Radar  duplexers) ,  Limiters,  Semicon 
devices.  Power,  Packaged  circuits, 
Hater,  Microwave  frequency.  Microwa 
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AO-415  691     Oiv.   8 
(TISTM/REB)  OTS  price  $3.60 

Hughes  Research  Labs..  Malibu,  Calif. 
RECEIVERS  FOR  LASER  RADARS. 
Interim  engineering  rept.  no.  3.  13  H 
U  Aug  63. 
U  Aug  63,  27p. 
.Contract  AF33  657  8769.  Task  40119 

Unclassified  rfbort 


Descriptors:  ("Lasers.  Radar  recei 
("Radar  receivers.  Lasers),  "Noise 
Lasers),  Solid  state  physics,  Infra 
detectors.  Photoelectric  effect,  No 
conductor  devices.  Gases,  Xenon,  He 
Photoelectric  cells  (Semiconductor) 

Preliminary  gain  and  noise  measuremen 
2-1/4  In.  ruby  laser  amplifier  indica 
gain  of  3.5  dB  and  a  spontaneous  emis 
1.28  photons  per  signal  mode.  Prelim 
■easuremeats  on  xenon-helium  and  xeno 
lasers  indicate  gains  up  to  b2  dB/m. 
work  on  noise  properties  and  Zeeman  t 
planned.   A  detailed  study  of  semicon 


ELECTRONICS  AND 

8.    ELECTRONICS  AM) 
ELECTRONIC  EQUIPMENT 


AD-415  663     Div.   8,  6 
(TISTE/JNS)  OTS  price  $1.60 

Foreign  Tech.  Div.,  Air  Force  Systems  Command, 
Nright-Pat  terson  Air  Force  Base.  Ohioj 
ELEVATION  AND  ALTITUDE  INDICATORS, 
by  Sh.  Gorln  and  P.  U.  Spivak.   11  AplJ  63,  16p. 
FTD  TT63  277  Uaclassifled  r< port 
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ELECTRONIC  EQUIPMENT  -  Division  8 

photodetectors  was  made  which  indicates  that  the 
present  response  times  of  the  devices  are  limited 
by  fabrication  and  packaging  techniques  and  that 
further  work  on  these  problem  areas  should  result 
in  high  quantum  efficiency,  rapid  response  time, 
wide  bandwidth  photodetectors,  and  photonixers 
for  use  at  any  point  of  the  laser  frequency 
spectrum.   (Author) 


AD-415  742     Div.   8.  25  - 

(TISTM/AM)  OTS  price  $3.60 

Dewey.  G.  C,  and  Co..  Inc.,  New  York. 

AN  EXPERIMENTAL  INVESTIGATION  OF  THE  EFFECTS  OF 

RADIATION  ON  THE  PROPAGATION  OF  ELECTROMAGNETIC 

SIGNALS  IN  AIR. 

Quarterly  progress  rept.  no.  7.  1  Jan-31  Mar  63, 

by  M.  N.  Hirsh  and  P.  N.  Eisner.   31  Mar  63.  35p. 

Rept .  no.  IM46  7 

Contract  DA36  039sc87318 

Unclassified  report 

Descriptors:   ("Electromagnetic  waves.  Pro- 
pagation), ("Radiation  effects.  Electromagnetic 
waves).  Test  equipment.  Test  methods.  Air, 
Oxygen,  Nitrogen,  Diffusion.  Circuits.  Measure- 
ments, Equations,  Oscillators.  Cavity  reso- 
nators. Pressure,  Photographic  analysis. 
Data.  Electron  density. 
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The  present  report  covers  work  performed  during 
the  period  1  January  to  31  March  1963.   It 
begins  with  a  description  of  modifications  made 
to  the  experimental  equipment  to  permit  the  meas- 
urement of  time-dependent  ionization  phenomena: 
The  results  of  tr.insient  measurements  in  oxygen 
and  N  sub  2-0  sub  2  mixtures  using  these  tech- 
niques is  then  presented.   A  detailed  calcula- 
tion of  the  role  of  diffusion  in  transient  ioni- 
zation phenomena  has  been  started  and  is  dis- 
cussed in  the  report.   The  report  closes  with  a 
description  oi  the  proposed  work  for  the  next 
quarter.   (Author) 


AD-415  753       Div,   8 
(TISTE/OHD)  OTS  price  $2.60 

HP  Associates,  Palo  Alto.  Calif. 

INVESTIGATION  OF  HOT  ELECTRON  EMITTER. 

Scientific  rept.  no.  4,  1  Mar-31  May  63. 

31  May  63,  l6p. 

Contract  AF19  628  1637,  Proj.  4608,  Task  46O8O4 

AFCRL  63  336  Unclassified  report 

Descriptors:   ("Transistors,  Triodes).  ("Metal 
films.  Gold),  Quantum  mechanics.  Resistance 
(Electrical).  Gallium  compounds,  Arsenides, 
Silicon,  Cadmium  compounds.  Sulfides,  Semi- 
conductor devices,  Manufacturing  methods. 

The  resistivity  of  thin  gold  films  on  silicon 
substrates  has  been  studied.   The  best  films  were 
evaporated  at  pressures  less  than  10  to  the  -8th 
power  Torr  and  on  a  200  C  substrate.   Evidence  is 
presented  for  some  spectral  reflection  of  conduc- 
tion electrons  by  the  film  boundaries.   Gold  films 
about  100  Angstroms  thick  have  been  prepared  with 
sheet  resistance  as  low  as  6  ohms.   A  hot  elec- 
tron triode  with  a  single  crystal  GaAs  point 
emitter,  a  gold  base,  and  a  single  crystal  Si 
collector  is  described.   This  triode  exhibits  a 
current  transfer  ratio  alpha  of  0.05  over  several 
decades  of  collector  current,  and  the  emitter  and 
collector  currents  are  proportional  to  exp  (q 
Veb/1.04  kT) .   A  discussion  is  given  of  the  fab- 
rication of  hot  electron  triodes  utilizing  an 
evaporated  CdS  collector.   The  techn iques-  of  CdS 
doping  and  evaporation  are  described.   (Author) 
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AD-415  758     Div.   8.  26 
(TISTE/JBM;  OTS  price  $7.60 

Traveling  Have  Tube  Product  Section,  General 
Electric  Co..  Palo  Alto.  Calif. 

PBOOUCTION  REt'INENENT  OF  Ku-BANO  TRAVELING-HAVE 
TUBES. 

Application  engineering  rept.,  Feb  60-JHly  62. 
by  C.  H.  Linn  and  M.  J.  Shepherd.  July  62.  1v. 
Contract  AF33  600  ^C^SO.  ProJ .  7  7^1 
-ASO  TR63  7  741.  vol.  2      Unclassified  report 

Descriptors:   ( 'Traveling-wave  tubes.  MicrOMave 
aaplifiers),  ('Nicrotrave  aaplifiers.  Traveling- 
wave  tubes.  ('Production,  Tra vel i ng-wa ve  tubes  , 
K  band.  Industrial  equipaent,  Airborne,  Broad- 
band, Electrical  properties.  Specifications. 

Efforts  concerned  the  production  refineaent  of 
Ku-band  traveling  wave  tubes.   Detailed  applica- 
tion inforaatioa  and, data  for  Ku-band  traveling- 
wave  tube  aaplifiers  resulting  froa  the  production 
refineaent  prograa  are  given.   The  purposes  of 
the  production  refineaent  prograa  were  to  elec- 
trically and  aechanically  refine  aa  RtrD  aodel 
tube  to  aake  the  design  suitable  for  econoaical 
voluae  production,  while  aeeting  certain  elec- 
trical, aechanical,  and  env ironaenta 1  specifica- 
tions.  The. tube  is  of  ruggedized  aetal  ceraaic 
construction  which  will  aeet  the  requireaents  of 
airborne  systea  applications  under  severe  envi- 
ronaental  conditions.   (Author, 


AD-415  760    Div.   8,  25 
(TISTB/OON)  OTS  price  |7.60 


Research  Lab. 


U.  of  Calif. 


IN  MANGANESE-ACTIVATED 


Elect  roaics 

Berkeley. 

DC    ELECTROLUMINESCENCE 

ALL'MINUM-OXIDE    FILMS, 

by    L.    Spiaazze.       11    Sep 

Series    no.    6G,    Issue    no 

rept .    no.    21 

Contract    AF19    628   324.    Proj.    5634.    Task 

AFCRL    Rept.    no.    63    153  Unclassified 


62 ,  64p . 
482  and 


Rept .  nos , 
Scientific 


563402 
report 


Descriptors;   (•Electroluminescence,  Filas), 
("Aluainua  coapounds.  Oxides).  (*Filas,  Elec- 
t roluai nescence) ,  Seai conduc t 0 rs ,  Phosphores- 
cent aaterials.  Direct  current.  Manganese, 
Surfaces,  Cathode  ray  tubes,  Aluainates. 
Rectifiers,  lapurities.  Inst ruaent at i on ,  Solu- 
tions, Plating,  Electrolytes,  Spinels.  Bright- 
ness, Crystal  structure.  Oxidation,  Electric 
potential.  Line  spectrum.  Crystals,  Sodium 
coapoUnds,  Borates. 

A  seai quant i tat i ve  investigation  of  the  bright 
green  electroluminescence  displayed  by  manganese- 
activated  aluminum  .inodic  films  is  presented. 
Investigation  shows  that  this  type  of  dc  elec- 
troluminescence does  not  seea  to  occur  in  the 
'dry*  state,  but  rather  depends  upon  an  aqueous 
environaent.   Best  results  are  obtained  with  a 
sodium  borate  electrolyte,  but  other  solutions 
also  produce  the  effect.   A  study  with  other 
activators  reveals  that  the  bright  green  emission 
is  apparently  characteristic  of  m.-inganese  and 
aluainua  oxide.   (Author)' 


AD-415  779     Div.   8,  26 
(TISTP/FEM)  OTS  prict  $8.60 

Traveling  Have  Tube  Product  Section,  General 

Electric  Co.,  Palo  Alto,  Calif. 

PRODUCTION  REFINEMENT  OF  Ku-BANO  TRAVELING-HAVE 

TUBES. 


Fiaal  technical  engineering  rept.  Feb  60-July  62, 

by  C.  H.  Lina  and  M.  J.  Sheperd.  July  62,  84p. 

Rept.  no.  TIS  I62CLM  18fa  10 

Contract  AF33  600  40480,  ProJ.  7  741 

ASD  TR63  7  741         Unclassified  report 

Descriptors:   (•Traveling  wave  tubes,  Desiga), 
(•Electron  tubes.  Manufacturing  aethods), 
K  band.  Gain,  Metals,  Ceraaic  aaterials, 
Radiof requeacy  power.  Power  aaplifiers. 
Focusiag,  Solenoids. 

This  report  suaaarizes  the  work  perforaed  in  the 
production  refineaent  of  a  three-tube  chain 
whose  aajor  requireaeai  is  to  furaish  1  kw  of 
pulsed  RF  power  across  the  K  sub  u  bead  range  of 
frequencies.   This  work  includes  the  production 
refineaeat  of  each  vacuua  tube  and  focusing 
package,  aad  the  es tabl ishaen t  of  a  pilot  pro- 
duction line  to  show  the  capability  of  manu- 
facturing these  tubes  with  high  yields.   The 
three  tubes,  designated  the  ZM-51>?2,  2M-5183, 
and  2M-5184.  were  successfully  productized.  and 
sufficient  quantities  of  these  were  aanufactured 
to  deaonstrate  the  successful  achieveaent  of  both 
the  tube  design  and  the  pilot  production  line. 
The  ZM-  182  is  a  PPM-focused  l 5C  aw  power  output 
tube  with  a  ainiaua  of  3C  db  saturation  gain 
across  the  I4  to  18  kMc  band.   The  2M-5183  is  a 
lightweight  solenoid-focused  10  watt  CH  power 
output  tube  with  25  db  saturation  gain  over  the 
14  to  18  kMc  band.   The  ZM-3184  is  a  1  kw  aini- 
aua, 0.015  duty  cycle,  traveling-wave  tube  with 
25  db  ainiaua  saturation  gain  across  the  I4  to 
18  kMc  band.   A  productioa  line  was  established 
which  utilizes  the  latest  in  metal  and  ceraaic 
tube  construction  techniques,  and  provides 
econoaical  fabrication  of  all  three  tubes.   Coa- 
plete  test  consoles  were  fabricated  to  perfora 
all  RF  tests  with  aethods  aost  accurate  and  least 
tiae  coasuaiag.   (Author) 


AD-415  780    Div.   8 
(TISTE/OHD)  OTS  price  41.60 

Bell  Telephone  Labs..  Inc.,  Murray  Hill,  N   J. 
MICKOHAVE  DIODE  RESEARCH. 

Quarterly  progress  rept.  no.  4.  10  Mar-9  June  63, 
by  J.  C.  Irvin.  20  Sep  63,  18p.  Rept.  no.  13 
Contract  DA36  039«c89205,  Proj.  3A91  21  001 

Unclassified  report 

Descriptors:   ("Varactor  diodes.  Scientific 
research),  X  band,  Extreaely  high  frequency. 
Epitaxial  growth.  Noise  (itadio).  Microwave 
amplifiers.  Seai conduc t i ng  filas.  Calliua 
coapounds.  Arsenides. 

Improved  control  over  epitaxial  f i la  thickness, 
coupled  with  refinements  in  diffusion,  contract- 
ing, and  packaging  procedures,  has  resulted  in 
the  development  of  epitaxial  GaAs  varactors  of 
unusually  high  performance.   Dynamic  quality 
factors  over  I4.O  (at  5.35  gc)  are  routinely 
achieved  with  surface  barrier  models  while  values 
around  12  typify  the  diffused  units.   For  both 
structures,  measured  effective  noise  temperatures 
are  in  excellent  agreement  with  the  observed 
dynamic  quality  f.ictors.   The  lowest  effective 
noise  temperatures  observed  to  date  for  diffused 
and  surface  barrier  varactors  are  26  K  and  20  K 
respectively  (degenerate,  double-channel,  at 
5.85  gc  and  room  temperature).   These  varactor 
units,  which  employ  epitaxial  films  one  micron 
thick  and  junction  diameters  of  about  one  mil, 
typically  have  a  junction  capacitance  of  0.5  pf, 
reverse  breakdown  of  12  volts,  and  zero-bias 
wafer  cut-off  frequency  of  300  to  500  gc . 
(Author) 
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AD-415  830     Div.   8 
(TISTE/OHD)  OTS  price  $6.60 

Airborne  lastruaents  Lab.,  lac,   Oe( 

ANTENNA  SITING  STUDY. 

Final  rept., 

by  B.  Popovich.  June  63,  1v. 

Contract  AF19  6O4  8814,  Proj.  4600, 

AFCRL  63  190  Unclassified 

Descriptors:   (•Antennas,  Noise  (R 
(•Noise  (Radio),  Antennas),  (•Ante 
radiation  patterns.  Antenna  lobes) 
Integral  equations.  Field  theory, 
analysis.  Parabolic  antennas.  Elect 
fields.  Elect roaagnet i c  waves,  Des: 

The  fundamental  factors  that  can  afft 
design  of  a  low-noise  antenna  are  dij 
The  current-integration  method  for  ol 
the  antenna  radiation  pattern  is  sho 
the  nature  of  the  wide-angle  side  lot 
radiation  fields  existing  in  the  shac 
of  the  antenna.  The  diffraction  fie] 
disregarded  in  the  design  of  large,  1 
ground-based  antennas  (D  >>  10  laada] 
the  effects  are  exper iaental ly  verifi 


AD-415  844      Div.   8 
(TISTE/OHD)  OTS  price  $4.60 

Aircraft  Araaments  Inc.,  Cockeysvillc 

FOUK-CHANNEL  AMPLIFIER  ASSEMBLY. 

Final  repi.,  Feb-Dee  62. 

June  63,  44p. 

Contract  FAA  AK0S4':'1  .  Proj.  Ill  2 

Unclassified 


Descriptors:   (•Audio  aaplifiers,  1|i 
amplifiers),  Automatic  gain  control 
Transients,  Power  supplies,  Bandwiq^h 
(Radio),  Hiring  diagrams. 
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The  result  of  the  work  was  delivery 
prototype  units  of  a  high-reliability 
transistorized  audio  amplifier  asseab 
assembly  houses  four  independent  aapl 
with  a  frequency  response  from  300  to 
cycles  per  second  and  a  gain  of  88  db 
asseably  also  contains  two  redundant 
plies  in  the  7  high  standard  relay  p 
amplifiers  met  all  the  requirements  o 
specification.   The  two  most  difficul 
consisted  of  maintaining  the  regulat 
(AGC)  attack  and  recovery  time  for  in 
level  changes  over  the  temperature  ra 
designing  the  dynamic  response  circui 
dynamic  response  feature  which  essent 
restricted  the  amplifier  bandwidth  un 
input  signal  conditions  was  to  be  inc 
proved  feasible  and  at  the  same  time 
affect  the  other  characteristics  of  t 
It  was  proved  unfeasible  after  extens 
were  performed,  and  it  was  proved  to 
strong  interaction  with  the  AGC  actio 
therefore  not  included  in  the  aaplifi 
(Author) 


AD-415  846     Div.   8,  26 
(TISTE/OHD)  OTS  'price  $8.60 

Clevite  Transistor  Products,  Halthaa,  (lass. 

PRODUCTION  ENGINEERING  MEASURE  FOR  THE 

IMPROVEMENT  OF  GERMANIUM  ALLOY  POHER 

Quarterly  progress  rept.,  31  Jan-30 

Apr  63,  1v. 

Contract  DA36  039sc86724 

Uaclassified  r^bort 
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Descriptors:   (•Transistors,  Production), 
(•Manufacturing  aethajlJ.  Transistors), 
Geraaniua,  Surface  properties.  Oxidation, 
Organic  coatings,  Huaidity,  Tests,  Soldering, 
Heliua. 
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60 


Microwave  Research  Inst.,  Polytechnic  Inst,  of 

Brooklyn,  N.  Y. 

MODAL  ANALYSIS  AND  SYNTHESIS  OF  ELECTROMAGNETIC 

FIELDS, 

by  L.  B.  Felsen  and  N.  Marcuvitz.  U  Hof^^Utr^lJ. 

Rept.  no.  PIBMRI1C83  62  .^ 

Contract  AF19  604  7499,  Proj.  4600.  T*sk  460004 

AFCRL  63  76  Unclassified  report 

Descriptors:   ( •Electroaagnet ic  fields.  Synthe- 
sis), (•Haveguides,  Cylindrical  bodies),  Hedges, 
Radio  waves,  Propagation,  Models  (Siaulation) , 
Green's  functions.  Equations,  Trigonometry, 
Integrals,  Diffraction,  Electromagnetic  waves, 
Radiators,  Electric  currents.  Transmission 
lines,  Electrical  networks.  Sources,  Reflection. 

Haveguide  cross  sections  which  are  partially 
bounded  are  discussed.   The  effect  of  waveguide 
walls  whose  location  is  describable  simply  in 
terms  of  a  circular  cylindrical  coordinate  system 
is  investigated;  including  the  important  config- 
urations of  the  circular  cylinder  and  the  wedge. 
(Author) 


AD-415  869 
(TISTE/JHS) 


Div.   8 
OTS  price  $2. 
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63. 


Electronic  Coaaun i cat  ions  Inc.,  Tiaoniua,  i 
INVESTIGATION  OF  IMPROVED  AIRBORNE  ANTENNA 
TECHNIQUES  FOR  COMBAT  SURVEILLANCE. 
Quarterly  progress  rept.  no.  4,  1  Mar-31  May 
by  Marvin  Cohn  and  Robert  S.  Littlepage. 
28  June  63,  21p, 

Contract  DA36  O39sc9O750,  Proj.  1G6  20901A040  01 

Unclassified  report 

Descriptors:   (•Slot  antennas.  Coupled 
antennas),  (•Coupled  antennas.  Slot  antennas). 
Antenna  radiation  patterns,  Measureaent, 
Haveguides,  Extreaely  high  frequency,  Polari- 
zation, Matheaatical  prediction.  Field  theory, 
Electroaagnet ic  waves.  Airplane  antennas. 
Elect roaagnet ic  warfare. 

A  10  x  2  eleaent  surface  wave  excited  slot 
array  was  designed,  based  on  single  slot  data, 
to  have  a  constant  aaplitude  i 11 uainat ion. 
Pattern  aeasureaents  in  both  the  E  and  H  planes 
are  in  very  good  agreeaent  with  the  predicted 
patterns.   Mutual  coupling 
in  this  saall  array.   This 
was  inverted,  resulting  in 
iUuainated  10  x  2  eleaent 
aeasured  pattern  was  not  in 


was  not  a  problea 
initial  array  plate 
an  exponentially 
array.   Here  the 
good  agreeaent  with 


the  pattern  deterained  by  analysis.   A  possible 
explanation  is  given.   An  exponential  taper  to 
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a  thin  dielectric  tape  was  investigated  and 
resulted  in  a  aore  efficient  transition  froa  a 
tigkt  to  a  loosely  bound  surface  wave  within  the 
trough  waveguide.   Using  this  iaproved  taper, 
fields  of  high  purity  extend  to  heights  of  at 
least  eighteen  wavelengths.   (Author) 


AD-415  870     Dlv.   8   , 
(TISTE/JWS)   OTS  price  $8.10 

General  Electric  Co.,  Syracuse,  N.  Y. 

HARDENED  POINT-TO-POINT  COMBL'N  IC  ATION  ANTENNA 

CONFIGURATIONS.   VOLUME  II. 

Fi  nal  rept . , 

by  H.  T.  Nhistler,  J.  N.  Stnuffer.  K.  G. 

Schroeder,  R.  C.  Koden  and  L.  H.  Dee.  Hay  62, 

82p.  Rept.  no.  G.E.  B621JHII23 

Contract  AF19  60^  7469.  ProJ.  ^600.  Task  ^60007 

AFCRL  62  339,  vol.  2   Unclassified  report 

Descriptors:   ('Antenna  configurations.  Radio 
coaauni cat i ons  systeas),  ('Coupled  antennas. 
Vulnerability),  Very  high  frequency.  Ultra- 
high frequency,  Test  equipaent  (Electronics), 
Measureaent,  Antenna  radiatioa  patterns.  Equa- 
tions, Matrix  algebra. 

A  study  has  been  conducted  to  deteraine  the 
relative  hardenabi li ty  of  various  antenna  de- 
sigas  in  the  100-100C  He  band.   Circularly 
syaaetric  and  point-to-point  c oaaun i cat i on  an- 
tennas were  investigated.   The  design  and 
hardenabi 1 i ty  of  circularly  syaaetric  arrays 
(e.  g.  eleaents  in  ring  and  star  shaped  configu- 
ratioas)  was  investigated.   The  use  of  scattering 
aatrices  in  the  aeasureaent  of  autu.il  coupling 
is  presented.   (Author) 
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Hiaaeapolis-Hoaeywell  Regulator  Co.,  Hopkins, 
Hiaa. 

LOM  INPUT  VOLTAGE  CONVERSION. 

Qaarterly  progress  rept.  no.  2,  1  Oct-30  Dec  62. 
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Uaclassified  report 

Descriptors;   ('Inverters,  Transistors), 
('Transistors,  Inverters),  ( 'Magnetohydrody- 
aaaics.  Power  supplies).  Low  pass  filters. 
Oscillators,  Pulse  generators,  Feedback,  Rec- 
tifiers, Tests,  Test  aethods.  Hydraulic  sys- 
teas. Effectiveness,  Wiring  diagraas. 
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It  is  anticipated  that  the  transistor  drive  lost 
plus  the  saturation  loss  will  be  considerably 
less  than  that  of  a  rectifier,  and  consequently, 
this  uheae  should  iaprove  efficiency.   Another 
advantage  is  that  this  rectification  scheae  aay 
be  adaptable  to  pulse  width  modulation.   (Author) 
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Bendix  Corp.,  York,  Pa. 

DESIGN  AND  DEVELOPMENT  OF  THE  MODULAR  MONITOK 

SYSTEM  INDICATORS. 

Final  rept. 

May  b3,  21p.  Rept.  «o.  P372R 

Contract  AROSbU,  ProJ.  113  U 

Unclassified  report 

Descriptors!   ('Monitors,  Reaote  control 
systeas),  ('Reaote  control  systeas.  Naviga- 
tional aids),  ('Air  traffic  control  systeas, 
Monitors),  Panel  boards  (Electricity),  Design, 
Packaged  circuits,  Modules  (Electronics), 
Seaiconductor  devices,  Perforaance  tests. 
Switching  circuits,  Test  aethods,  Miring 
di  agr aas . 

Effort  is  presented  to  design  and  develop  a 
aodular  systea  to  be  used  by  airport  Flight 
Service  Stations  for  aonitoring  NAVAIO  equipaent. 
The  design  objective  has  been  to  create  equipaent 
which  can  readily  be  adapted  to  the  needs  and 
growth  of  any  Flight  Service  Station  without 
waste  of  parts  or  space.   During  the  design 
phase  of  the  project,  the  contractor  aade 
studies  of  existing  aonitoring  equipaent  and 
external  wiring  configurations.   The  aodular 
design  approach  has  been  based  upon  separation 
of  the  functions  coaaon  to  all  navigational 
facilities  aad  the  repetitive  functions  neces- 
sary for  aonitoring  and  control  of  each  site. 
The  repetitive  functions  are  packaged  into  plug- 
in  aodules,  each  aodule  representing  one 
aonitored  equipaent  at  a  site.   The  coaaon 
functions  are  grouped  separately  in  a  portion 
of  the  aain  panel.   R'educti9ns  in  equipaent  size 
were  aade  possible  by  the  introduction  of  saallei 
switch-indicators  and  seaiconductor  devices 
powered  by  a  low  voltage  power  supply.   All 
coaponents  have  been  evaluated  for  perforaance 
and  aaintenance-f ree  operation,  and  the  final 
product  thoroughly  tested.   (Author) 

AD-i15  937      Div.   P 
(TISTE/OHD)  OTS  price  lA.60 

Microwave  Associates,  Inc.,  Burlington,  Mast. 

SOLID-STATE  S  AND  X  BAND  LIMITERS. 

Final  rept.,  30  Mar  62-30  May  63, 

by  Robert  Tenenholtz.   18  July  63,  iSp. 

Contract  N0bar87337,  Proj.  SROO8O3OI 

Unclassified  report 

Descriptors:   ('Llaiters,  Seaiconductor  de- 
vices), ('Diodes  (Seaiconductor),  S  band), 
X  band,  Varactor  diodes,  Radiof requency  power. 
Theory,  Circuits,  Electricd  iapedance.  Elec- 
trical conductance.  Microwave  networks.  Switch- 
ing ci  rcui  ts. 

■Mnal  design  and  testing  for  both  S  and  X  band 
PN-Junction  liaiters  was  coapleted.   In  each 
case,  paralleling  of  two  liaiters  is  eaployed  to 
achieve  power  handling  capabilities  of  10  and 
2  kw  peak  for  S  and  X  band  respectively.   A  brief 
review  of  basic  PN-Junction  diode  theory,  liaiter 
circuit  design  and  other  pertinent  areas  is  pre- 
sented.  Concluding  the  suaaariied  presentation 
in  this  report  is  final  test  data  on  the  liaiter 
units  along  with  conclusions  based  on  inforaatioa 
secured  during  the  overall  program  effort. 
(Author) 
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South  Dakota  School  of  Mines  and  Ted 
Rapid  City. 

HIGH-TEMPERATURE  THERMAL  CONDUCTIVITl 
MENTS  IN  SEMICONDUCTORS. 
Status  rept.,  1  June-31  Aug  63, 
by  Robert  G.  Morris.  31  Aug  63,  13p 
Contract  Nonr2964  01,  ProJ.  NR017  20f 

Unclassified  i 

Descriptors:  ('Seaiconductors,  Tht 
conductivity),  ('Theraal  conductivi 
Seaiconductors),  High  teaperature 
Indiua  alloys,  Antiaony  alloys,  Mes 
lapurities.  Crystal  lattices,  Magne 
Electric  currents.  Transport  proper 
TelluriuB  alloys.  Sulfur,  Bisauth 

Efforts  concerned  the  aeasureaent  of  1 
and  bulk  theraal  conductivities  of  sei 
at  teaperatures  above  rooa  teaperature 
of  the  series  coaparative  aethod.   Met 
of  theraal  conductivity  K  of  highly-dcp 
InSb  were  coapleted.   Results  on  three 
are  given.   Calculations  of  the  appro 
theraal  resistivities  liaited  by  latti 
scattering  and  by  iapurities  are  prese 
series  coaparison  aethod  was  eaployed 
ing  theraal  conductivity  and  effects 
aagnetic  field  on  transport  properties 
saaple  of  TiTeS  and  on  three  heavily  qo 
taaples  of  p-type  InSb.  (Author) 
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General  Electric  Co.,  Auburn,  N.  Y. 
THE  RESEARCH  AND  DEVELOPMENT  OF  HIGH  C 
HIGH  VOLTAGE  SILICON  CONTROLLED  RECTlJ 
Final  rept.,  30  June  62-30  June  63. 
30  June  63,  1v. 
Contract  N0bsr87648,  ProJ.  SF013  11  0; 

Unclassified 

Descriptors:  ('Crystal  rectifiers, 
('Electronic  switches.  Seal  conduct  01 
Electric  currents.  Electric  potentii 
Test  equipaent  (Electronics),  Theorjj 

This  final  report  covers  the  research 
opaent  conducted  to  obtain  high-curre 
voltage  silicon  controlled  rectifiers 
development,  design,  optimization,  fa 
and  characterisation  of  device  B  are 
and  discussed  in  detail.  Processes  a 
pans  are  also  described  herein.   (Au 
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Rocketdyne,  Caaoga  Park,  Calif. 

SOME  RESULTS  ON  DESIGNS  FOR  REGRESSION  EXPERI- 
MENTS, DESIGN  OF  EXPERIMENTS  WITH  AUTO : ORRELATED 
ERRORS  PRESENT,  AND  DECISION  THEORY  AP 'ROACH  TO 
COMPLEX  EXPERIMENTATION, 
by  M.  J.  Alexander,  N.  R.  Goodman,  M. 
and  S.  R.  Nebb.   June  63.  55p. 
Contract  AF33  6I6  7372,  ProJ.  7071,  Ta^^ 
*RL  63  107  Unclassified  re 
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Report  OB  Mathematical  Techniques  of 
Aeroaechani  cs. 

Descriptors:  ('Reliability,  Experiaeiil 
(•Experiaental  data.  Design),  Dynaai^ 
aing.  Equations.  Partial  differentia 
tioas,  Sequences.  Siaulation,  Polynoii 
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Signals,  Correlation  techniques.  Costs,  Sta- 
tistical analysis.  Mathematical  models 
Optimization.  ' 

Results  of  research  conducted  in  the  statistical 
design  of  complex  experiaental  prograas  are 
reviewed.   Included  are  discussions  of  the  loss 
function  aethods  for  deteraining  regression 
designs  to  ainimize  cost  and  variance,  the  design 
of  experiments  with  aut ocorre 1 ated  errors  and 
applications  of  decision  theory  and  dynamic  pro- 
gramming to  the  design  of  reliability  growth 
programs.   (Author) 
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DEVELOPMENT  AND  FABRICATION  OF  ANTENNA  GROUP 
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Quarterly  progress  rept.  no.  1.  1  Jaa-I  Apr  63, 
by  F.  C.  Carpenter.  1  Apr  63,  29p. 
Contract  DA36  039sc90847,  ProJ.  2Z54  02  001 

Unclassified  report 

Descriptors:   ('Omnidirectional  antennas, 
Ground  vehicle  antennas).  Medium  frequency. 
High  frequency.  Hydraulic  systems,  Tests,  En- 
vironmental tests,  Weioht,  Mobile   Helixes, 
Antenna  masts.  Ground  (Electrical),  Impedance 
aatching.  Band-pass  filters. 


Research  concerns 
an  ef f i  c lent  ante 
AN/GRA  which  incl 
antenna  capable  o 
range  1.5  to  20  a 
age  power,  and  re 
deve lopi  ng  a  suit 
are  described.  E 
ground  systea  and 
covered.  Some  as 
are  discussed,  an 
perforaance  arc  d 
system  components 
(Author) 


the  design  and  development  of 
nna  system  for  the  antenna  group 
udes  a  tunable  omnidirectional 
f  operating  in  the  frequency 
c,  handling  2500  watts  of  aver- 
ceiving  weak  signals.   Tests  for 
able  counterpoise  ground  system 
valuation  of  the  counterpoise 

whip  antenna  in  the  field  is 
pects  of  the  hydraulic  system 
d  environmental  tests  of  its 
escribed.   Tabulation  of  major 

and  their  weights  is  covered. 
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New  York  U.  Coll.  of  Engineering.  N   Y 

PROJECTS  DEALING  WITH  ADVANCED  ELECTRON  DEVICE 

TECHNOLOGY. 

June  63,  39p.  Status  rept.  no.  75 

Contract  DA36  039sc89076 

Unclassified  report 

Descriptors:   ('Electronic  equipaent.  Scien- 
tific research).  ('Bibliographies.  Electronic 
equipaent).  Microwave  equipment,  Electron 
tubes,  Reliability  (Electronics).  Life  ex- 
pectancy. Amplifiers,  Semiconductor  devices. 
Circuits,  Micromini zturi zation  (Electronics) 
Traveling  wave  tubes. 
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APPLIED  RESEARCH  IN  MICROWAVE  AND  QUANTUM 

ELECTRONICS. 

Interim  scientific  rept.  no.  3.  5  Feb-5  June  63, 

by  J.  E.  Boers,  H.  K.  Detweiler,  G.  I.  Haddad, 

G.  Hok  and  G.  T.  Konrad.   5  June  63,  113p.  Rept. 

no.  05000  7S  '  y  y    . 

Contract  AF33  657  8O50,  ProJ.  4856.  Task  4I56O3 

Unclassified  report 


Division  8  -  ELECTRONICS  AND  ELECTRONIC  EQUIPMENT 


Oescrlptorti   ( •Electro«ignet ic  Haves,  Plasaa 
■•diua).  (•Electron  guns.  Electron  beaas), 
("Nateriali,  Theraal  coaduc t i vi ty) ,  Microwave 
frequency.  Electron  tubes.  Helixes,  Berylliua 
coapouttds.  Oxides,  Space  charges.  Trajectories, 
Plasaa  oscillations.  Electron  density.  Focus- 
ing, Nasers,  Traveling  wave  tubes,  X  band, 
Cereakov  radiatioa. 

This  report  suaaarizes  research  on  the  general 
prograa  of  applied  research  in  aicrowave  and 
quaatua  electronics.   All  the  investigations 
carried  out  are  directed  toward  extending  the 
state  of  the  art  in  aicrowave  and  quantua  elec- 
troaics.   The  research  is  theoretical  as  well  as 
•xperiaental  in  nature.   The  theoretical  work  is 
largely  devoted  to  an  investigation  of  low-noise 
phenoaena  and  beaa-plasaa  interactions.   The  ex- 
periaental  work  is  concerned  with  elect roaagnet ic 
generation,  particularly  in  the  short  wavelength 
regions.   This  includes  several  plasaa  devices, 
aasers,  and  a  Cerenkov  radiatioa  device.   In  ad- 
dition, crossed-f ield  electron  guns  and  high- 
theraal-conducti vity  dielectric  aaterials  for 
high-average-power  aicrowave  tubes  are  studied 
froa  a  theoretical  as  well  as  experiaental  point 
of  view.   (Author) 
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(TISTE/OHD)  OTS  price  |8.60 

Traveliag  Mave  Tube  Product  Sectioa,  General 

Electric  Co.,  Palo  Alto,  Calif. 

PRODUCTION  REFINEMENT  OF  Ku-BANO  TBAVELING-MAVE 

TUBES. 

Final  technical  engineenag  rept..  Feb  60- 

July  62, 

by  C.  M.  Linn  aad  M.  J.  Shepherd.  July  62.  85p. 

Rept.  no.  TIS  K62ELM186  10 

Contract  AF33  600  40^80,  »ToJ .  7  741 

ASD  TR63  7  TO,    »ol.  1      Unclassified  report 

Descriptors:   (•Traveling  wave  tubes,  K  bead) , 
(•Microwave  aaplifiers.  Manufacturing  aethods). 
Production,  Focusing,  Magnets,  Circuits,  Band- 
width, Electron  tube  parts,  Teaperature,  Gain. 

The  purpose  of  this  report  is  to  suaaarize  the 
work  perforaed  in  the  production  refineaent  of  a 
three-tube  chain  whose  aajor  requireaent  is  to 
furnish  1  kw  of  pulsed  HF  power  across  the  Ku- 
band  range  of  frequencies.   This  work  includes 
the  production  refineaent  of  each  vacuua  tube 
and  focusing  package,  and  the  establ ishaent  of 
a  pilot  production  line  to  show  the  capability 
of  aanufacturing  these  tubes  with  high  yields. 
Sufficient  quantities  of  the  three  tubes  were 
aaaufactured  to  deaonstrate  the  successful 
achieveaent  of  both  the  tube  design  and  the  pilot 
production  line.   The  ZM-5182  is  a  PPM-focused 
150  aw  power  output  tube  with  a  ainiaua  of  30  db 
saturation  g^aia  across  the  U  to  18  kMc  band. 
The  ZM-5183  is  a  lightweight  solenoid-focused  10 
watt  CM  power  output  tube  with  25  db  saturation 
gain  over  the  U  to  18  kMc  band.   The  ZM-5184  is 
iniaua,  0.015  duty  cycle,  traveling-wave 
25  db  ainiaua  saturation  gain  across 
the  U  to  18  kMc  band.   All  three  tubes  were 
tested  to  aeet  the  full  RF  specifications. 
(Author) 


a  1  kw 
tube  with 
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Beadix  Radio  Div.,  Bendix  Corp,  Baltiaore,  Md. 

■L-i19  THERMISTOR  P.E.M. 

Quarterly  progress  rept.  ao.  2,  1  Apr-30  June  63, 

by  J.  T.  George.   July  63,  16p. 

Coatract  DA36  039aacOH65E 

Unclassified  report 


Descriptorai   (•Ceraaic  aaterials,  Processiag) 
(•Theraistors,  Material  foraing).  Autoaation, 
Manufacturing  aethods,  Industrial  equipaent. 
Soldering  fluxes.  Soldering,  Coatings,  Paint 
applicators.  Clay,  Radiosondes. 

Progress  is  reported  of  activities  on  the  ia- 
proveaent  of  the  quality  and  processing  facili- 
ties of  the  Signal  Corps  ML-419  Theraistor  Sensor 
for  Radiosonde  use.   (Author) 
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Harry  Diaaond  Labs.,  Nashington,  D.  C. 

SMALL  SIGNAL  PUOPEHTIES  OF  TWO  MINIATURE 

MICliONAVE  DIODES, 

by  Miiiiaa  L.  Soper.   8  July  63.  73p. 

ProJ.  A02CC 

HDL  Rept.  no.  TRIHO    Unclassified  report 

Descriptors:   ("Diodes  (Seai conduc t or) .  Crys- 
tal detectors),  ("Crystal  detectors,  Electrical 
properties).  Direct  current,  Measureaent,  Test 
aethods.  Electrical  iapedance,  Radi of requency . 
Sensitivity.  Matheaatical  aodels.  Standing 
wave  ratios.  Test  equipaent  (Electronics). 

The  properties  of  two  types  of  recently  intro- 
duced ainiature  microwave  diodes  are  investi- 
gated.  Three  type  1N830  diodes  and  two  type 
1N833  diodes  are  i-yaluated  for  low  level  video 
detector  applications.   The  diodes  are  coapared 
with  respect  to  their  static  characteristics, 
their  r-f  iapedances,  and  their  tangential 
signal  sensitivities.   High  frequency  equivalent 
circuits  are  derived  and  coapared  to  the 
experimental  results  obtained  for  each  sample 
(Author) 
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RECEIVERS  FOR  LASER  RADARS. 
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Unclassified  report 

Descriptors:   ('Lasers,  Preaapli f i ers) ,  ("Radar 
receivers,  Doppler  radar).  Optical  scanning. 
Detection,  Optical  phenomena.  Radiation 
aeasureaent  system,  Quantua  aechanics.  Theory. 
Signal-to-noise  ratio.  Attenuation,  Photons, 
Cathodes . 

The  objective  of  this  work  is  to  investigate 
theoretically  and  experimentally  the  properties 
of  a  laser  preaaplifier  for  an  optical  Doppler 
radar  receiver.   In  order  to  ascertain  the 
fundamental  limit^itions  of  various  methods  of 
detecting  or  amplifying  optical  radiation,  a 
comprehensive  literature  search  was  undertaken 
to  include  all  important  papers  on  the  quantua 
theory  of  noise  and  quantum  mechanical  ampli- 
fiers.  For  comparison  of  the  various  types  of 
receivers,  a  particular  method  was  chosen  for 
describing  the  signal  and  calculating  the  un- 
certainties introduced  and  was  applied  uniformly 
to  all  the  different  systems.   The  signal-to- 
noise  ratios  of  an  optical  signal  were  calculated 
after  attentuation  in  a  transmission  medium  and 
after  amplification  by  four  different  systems 
(a  photodetector,  a  single  mode  laser  amplifier, 
a  single  mode  optical  heterodyne,  and  a  laser 
preamplifier  followed  by  an  optical  heterodyne). 
It  was  found  that  an  amplifier  must  be  used  be- 
fore the  signal  becomes  too  weak  (average  number 


of  received  photons  approaches  unity) 
aatlon  will  be  irretrievably  lost.  I 
paraaeiers  indicate  this  will  happen, 
amplifier  should  be  used  in  front  of' 
aitter  (assualng  the  power  handling  c 
•re  available).   (Author) 


AD-416  268     Div.   8,  25 
(TISTM/AMS)  OTS  price  $2.60 
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Mestinghouse  Electric  Corp.,  Daytoa 

500  DEGREES  C  SILICON  CARBIDE  RECTIFI 

lateria  technical  progress  rept.  no. 

30  June  63. 

30  June  63,  26p. 

Coatract  AF33  657  7027,  ProJ.  7  727 

Unclassified  r 

Descriptors!   (•Silicon  coapounds. 
(•Rectifiers,  Crystals),  Matheaatic 
Laboratory  furnaces.  Manufacturing 
Crystal  growth.  Control,  Epitaxial 
Etched  crystals. 


Ihio. 

■It  PROGRAM. 
1  Apr- 


|>ort 


The  basic  objective  of  this  project  i 
opaent  of  aethods  for  the  production 
silicon  carbide  rectifiers.   An  addit 
is  to  obtain  aore  basic  knowledge  reg 
crystal  growth  and  Junction  formation 
the  same  tiae  iaproving  the  product, 
tiae  eapirical  aethods  have  been  eapl 
crystal  growth  and  Junction  foraation 
this  prograa.   This  eapirical  treatae. 
necessary,  as  aany  experiaental  invest 
yielded  contradictory  results  when  per 
different  occasions.   However,  in  this 
period,  calculatloas  have  been  aade  os 
■odel  of  crystal  growth,  and  quantitat 
have  been  used  to  check  experiaental  <f 
correlation  has  been  obtained  between 
and  the  observed  results,  and  even  bet 
relation  is  expected  when  new  data  is 
Froa  these  results  several  new  ideas  h 
for  the  preparation  of  SIC  crystals  of 
size  and  for  increasiag  the  yield  of 
crystals.   (Author) 
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AD-416  288     Div.   8 
(TISTE/OHD)  OTS  price  $3.60 

Sperry  Gyroscope  Co..  Great  Neck,  N.  Y 
UEVuLOPMENT  OF  AN  ELECTRON  BEAM  DUPLEX 
Quarterly  progress  rept.  no.  1,  1  Mar- 
by  I.  Itzkan  and  A.  Roeaer.  July  63 
Rept.  no.  NA8210  8352  1 
Contract  DA36  039AMC02174.  ProJ.  1G6  2 

Unclassified  rep 


Descriptors:  (•Radar  duplexers.  S  B 
(•■ilectroB  beaas.  Radar  duplexers). 
tubes.  Radar  duplexers).  Electroaagn. 
Hellxes,  Coupling  circuits,  Broadbant 
Propagation. 


An  S-band  el 
fabricated, 
pleted  by  31 
cultles  were 
phase.  It  I 
S-band  devlc 
quarter,  and 
will  provide 
iaproved  ver 
Appended  to 
test  results 
which  served 
first  S-band 
(Author) 


di 


ectron  geaa  duplexer  was  di 

and  its  asseably  90-percent 

Xey  1963.   No  unforeseen 

encountered  during  this  In 

s  expected  that  testing  of 

e  will  be  accoaplished  in  t 

that  the  results  of  these 

suitable  data  to  re-deslgn 

slon.  and  to  initiate  Its  f 

this  report  is  a  ^iscusslon 

obtained  from  the  C-band  d 

as  a  guideline  for  produci 

design  emanating  froa  this 


irbldes), 
aodels, 
thods. 
owth. 


ha 


usa 


I  I 


the  devel- 
'  1  aapere 
inal  goal 
ding 

while  at 
'or  soae 
ed  in  the 
hases  of 

was  felt 
gat  ions 
oraed  on 
past 

a  siaple 
ve  values 
ta.   Good 
he  aodel 
er  cor- 
^vailable. 
ve  arisen 
a  given 
ble 


I. 


May  63. 

r. 

::  )01A055  04 
•t 


d). 

I- 1  ectron 

ic  waves. 


: igned, 

com- 

ffl- 
i  tial 
the  first 
Ne  second 

ests 

an 
ajbr  IcatioR. 

of    the 
evlce 
tg    the 

|>rogram. 


AD-416  386    Div.   8.  30 
(TISTE/OHD)  OTS  price  $1.10 

Arizona  U. ,  Tucson. 

uvoi^^"''°^*^^°'^  XAVcFORM  GENERATOR  FOR  USE  IN 
HYBRID  COMPUTING  SYSTEM 

Jfosr^^So  "•**•  ■"  '"'l;"^^'  ^p-  "•""'•  "»•  6^ 

AFOSR  5180  Unclassified  report 

Descriptors:   CUfavefora  generators.  Digital 
differential  analyzers).  Integrators  (Com- 
puters), Coaputers. 
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N. 


General  Electric  Co.,  Syracuse 

SEMICONDUCTOR  DEVICE  CONCEPTS. ' 

28  June  63.  9p.  Scientific  rept.  no.  4B 

AFCRL  63  323,  vol.  4b    Unclassified  report 

Descriptors:   (•Semiconductor  devices   Manu- 
facturing methods.  Halogens.  Crystal  growth 
Gail, urn  alloys.  Arsenic  alloys.  Phosphorus   ' 
•  Hoys,  Electron  transitions. 

Soae  further  experience  and  problems  with  con- 

!l?"rII?I'??  *?'°/".V""*'*  *"  halogen  vapor  synthesis 
of  GatAs(l-x)  P(x:^  crystals  are  described    The 
possibility  of  oxygen  contamination  of  Ga(As(l-x) 
during  vapor  synthesis  is  discussed.   Some 


P( 

experiments  which  bear  upon  the  direct-indirect 
fr  wavelen 
P(x;)  are  described.   (Author) 


transition  and  lower  wavelength  possibllitie, 

of  Ga(As(1-''^  D/„>'  .__  J ■.. 


AD-416  437     D'v.   8   25 
(TISTP/TL)  OTS  price  $5.60 


Inst.,  Polytechnic  Inst,  of 

A  fAST-MAVE  STRUCTURE. 
63,  49p.  Research  rept, 

Task  460004 
report 
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Microwave  Research 

Brooklyn.  N.  Y. 

SCATTERING  RESONANCES  ON 

by  Robert  C.  M.  Li.  June 

no.  PIBMRI1156  63 

Contract  AF19  6O4  7499,  ProJ.  46OO. 

A^CRL  63  151  Unclassified 

Descriptors:   ('Waveguides.  Scattering). 
K    Electromagnetic  waves.  Propagation),  Nave 
transmission.  Resonance.  Reflection,  Polariza- 
tion. Di  f f raet  ion. 

The  scattering  resonances,  or  generalized  Wood's 
anomalies,  that  are  exhibited  on  a  fast-wave 
structure  are  investigated.   The  fast-wave  struc- 
ture analyzed  here  in  detail  consists  of  a  par- 
■llel-plate  waveguide  perturbed  by  a  series  of 
periodic,  parallel  slits  in  the  top  plate    In 
the  range  a/gaaaa  <  1/2.  the  plane  wave  scatter- 
ing problem  is  considered  for  both  E  and  H  mode 
polarizations,  and  the  anomalies  are  found  to 
manifest  themselves  as  a  rapid  variation  in  the 
phase  of  the  reflection  coefficient.  When  a/gaaaa 


Division  8  -  ELECTRONICS  AND  ELECTRONIC  EQUIPMENT 

■  half  wavelength  dipole  at  VHF.  in  and  near  the 
ground,  have  been  -easured  and  are  reported  here 
The  variation  of  the  field  strength  of  VHF  sig- 
and  near  the  ground,  have  been  measured 


<  1/2   there  are  ao  hlflher  order  diffracted  waves, 
aad  the  .agaitude  of  the  reflection  coefficient 
therefore  fixed  at  unity.   The  relative  pen- 


Odlcity  ii  next  extended  to  the  range  1/2  < 
a/oaaaa  <  1.  and  tae  scattering  prob'e.  consid- 
ered for  E  .ode  polar i .at  ion.   The  periodicity 
it  now  such  that  both  the  reflected  wave  and  ih 
first  higher  order  diffracted  wave  propagate 
transversely.   Under  such  ci rcuastances.  it  i 
conTenient  to  use  a  scattering  description  fo 


5 

or 
ob- 


the  fields,  and  the  anoaalies  say  then 

served  as  rapid  variations  in  both  .agnitude  and 

phase  of  the  scattering  coefficients. 


be 

it) 

(Author) 


AD-416   456  Oiv.      8 

(TISTP/FEB)    OTS    price    $2.60 

Aray   Missile   CoMand.    Redstone    Arsenal. 

JsslGNllc'liEJsL'REIIENTS   TO   TELEMETRY   CHANNELS   TO 

MEET    ERROR    SPECIFICATIONS. 

by    W.    F.    Baxter    and    C.    F.    Asquith.    2^    July    63. 

17p. 

Proj.  1A2  229C1A202 

AMC  RA  Rept.  no.  RG  TR63  13 

Unclassified  report 


Descriptors:   ("TeleBeteri ng  data.  Data  trans- 
■ission  syste.s).  ("TeleBeter  systems.  Band- 
width). ("Filters  (Elect roaagnet i c  wave). 
Performance  (Engineering)).  Frequency  Bodula- 
tion.  Costs.  Weight,  Signals, 


Errors 


An  aid  is  presented  for  determining  the  telemetry 
channel  to  which  a  measurement  should  be  assigned 
to  meet  error  specifications.  The  ramp  responses 
of  several  telemetry  filters  are  determined. 


and 


the  results  are  extended  to  cover  other  filters 
and  other  functions.   (Author) 


A0-A16  468     Oiv.   8 
(TISTE/OHD)  OTS  price  $5.60 

ANTENNA*  ANd''rAD  10  MAVE  PROPAGATION  CHARACTER- 
ISTICS AT  VHF  NEAR  AND  IN  THE  GROUND. 
by  Douglas  H.  Schwartz.  Aug  63,  45p. 
'  Unclassified  report 

■asttr's  thesis. 

Descriptors!   ("Propagation,  Earth),  ("Very 
high  frequency.  Li t hosphere) ,  CDipole  anten- 
nas  Ground  (Electrical)).  Antenna  radiation 
patUrns.  Radio  fields.  Radio  waves.  Electrical 
conductance.  Electrical  impedance.  Soils,  Ter- 
rain. Field  theory.  Mathematical  analysis. 

The  radiation  pattern  and  radiation  impedance  of 


and  are  reported.   Good  correlation  was  found 
between  the  measured  and  theoretical  radiation 
patterns  and  field  strength  variation  for  above 
ground  conditions.   Theoretically,  for  the  same 
incident  field  strength,  a  larger  signal  is  found 
for  a  few  feet  below  the  surface  of  the  ground  at 
VHF  than  at  1.0  mc/s.   The  difference  in  the 
attenuation  and  transmission  characteristics  at 
these  frequencies  account  for  this.   Large  vari- 
ations in  the  field  strength  occur  for  various 
soil  conditions  at  any  given  depth.   The  half 
wavelengtn  dipole  appears  to  be  acceptable  as 
an  aate-aa  for  underground  reception,  although 
it  does  fuffer  a  large  loss  in  capture  area  when 
cut  to  the  proper  length  for  local  ground  condi- 
tions.  It  appears  that  a  better  antenna  »y»tem 
than  the  unshielded  dipole  used  in  this  study  is 
desirable  if  one  is  to  take  'dvantage  of  the 
available  field  strength,  at  VHF.  below  the 
earth's  surface.   (Author) 


AO-416  494     Div.   8 
(TISTE/OHD)  OTS  price  $10.10 

Arinc  Research  Corp..  Washington.  D.  C. 

SYSTEM  RELIABILITY  PREDICTION  BY  FUNCTION. 

VOLUME  1.   DEVELOPMENT  OF  PREDICTION  TECHNIQUES. 

Technical  documentary  rept..  27  July-27  Apr  63. 

Aug  63.  115p.  Rept.  no.  241  01  1  375 

Contract  AF30  602  2838.  Proj.  5588.  Task  558802 

RADC  TDR63  300.  Tol.  1      Unclassified  report 

Descriptors:   (•Reliability  (Electronics). 
Mathematical  analysis).  ('Mathemat I cal  predic- 
tion. Electronic  equipment),  Programming 
(Computers).  Analysis.  Experimental  data. 
Radar  equipment.  Radio  equipment. 

A  technique  was  developed  for  predicting  the 
reliability  of  ground  electronic  systems  prior 
to  the  actual  design  of  the  systems.   Reliabil- 
ity data  from  51  systems  representing  over  two 
million  system  operating  hours  were  analyzed 
to  develop  prediction  equations  based  on  genera- 
lized system  parameters  such  as  complexity, 
power  consumption,  and  frequency.   The  prediction 
equations  are  of  the  form  Ln  theta  =  bo  +  blXl  ♦ 
b2  X2  ...  ■»•  bnXn.  where  theta  Is  the  predicted 
system  mean  life  and  the  XI  are  measures  of 
equipment  characteristics.   The  coefficients  bi 
were  determined  by  multiple  regression  analysis. 
Approximately  40  possible  characteristics  were 
investigated.   The  technique  also  allows  the 
estimation  of  confidence  Intervals  for  Ln  theta. 
Nlth  the  use  of  new  data,  the  prediction  tech- 
nique can  be  updated  at  any  time  by  the  computa- 
tion of  new  regression  equations.   The  required 
program  (1401  computer.  FORTRAN)  Is  presented  in 
an  appendix.   The  step-by-step  procedure  is  pre- 
sented in  Volume  II  of  this  report.   (Author) 
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AD-415    643  Dlv.      9 

(TISTP/JP)    OTS    price  $1.10 

Foreign    Tech.    Div..    Air    Force    Systems   C|<^fflmand. 

Wright-Patterson   Air    Force   Base,    Ohio. 

BOUNDARY    LAYER    ON    A    SLIGHTLY    WA VY-SURFAflED    WALL, 

by    1.    P.    Soprunenko.    17  Apr    63.    7p. 

FTD   TT63   220  Unclassified    repUrt 


Trans,  from  Izvestiya  AN  SSSR  Otdelenly 
Tekhnicheskikh  Nauk-Mek hani ka  i  Mashino 
no.    2.    pp.    131-133.    1962. 


Descriptors:       ('Curved    profiles,    UounUary 
layer).    ("Boundary    layer.    Curved    profpjles). 
Gas    flow.    Potential    theory. 

Solutions  are  discussed  for  the  flow  of  a  gas 
along  a  wavy  wall  with  a  sinusoidal  surface  with 
the  amplitude  of  the  wave  very  small  in  compari- 
son   with    the    length    of    the    wave.     (Author) 


AD-415    644  Div.       9 

(TISTP/JP)    OTS   price    $2.60 

Foreign    Tech.    Div.,    Air    Force    Systems    C|>|nmand. 
Wright-Patterson    Air    Force    Base.    Ohio. 
CONSECl'TIVE    OPERATION    OF    GAS    EJECTORS    LM)ER 
STEADY-STATE    CONDITIONS, 
by    I.    G.    Portnov    ind    G.    A.    Zotov.    3    Apr  163,    21p, 
FTD   TT63    184  Unclassified    repoUt 

Trans,     from    Razrabotka    I    Eks p 1 u at  at s i y a   tazovykh 
Mestorozhdeniy,    Transport    Gaz.i.       Gosuda^^tven- 
noye    Nauchno-Tek'hni  cheskoye    Izdatel'stv 
Neftyanov    I    Gorno-Top  1  i  vnoy    Literatury.    jloscow. 

pp.  2C7-284.  1959. 

Descriptors:   ("Jet  pumps.  Cascade  st-jctures] 
Gas  flow.  Pressure,  Nomographs. 
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Foreign  Tech.  Dlv.,  Air  Force  Systems  C 

Wright-Patterson  Air  Force  Base,  Ohio. 

INTERACTION  BETWEEN  A  SHOCK  WAVE  IN  AN 

PLASTIC  MEDIUM  AND  A  NONRIGID  WALL, 

by  G.  M.  Lyakhov  and  N.  I.  Polyakova. 

l4p. 

FTD  TT63  360  Unclassified  rep 

Trans,  from  Zhurnal,  Prikladnoy  Mekhani 
Tekhnicheskoy  Fiziki,  No.  5,  pp.  89-95, 
1962. 

Descriptors:  ("Shock  waves.  Reflect! 
(Sheets.  Stresses).  Energy,  Velocity, 
ticity.  Deformation.  Elasticity. 
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AD-415   661  Div.      9.    1 

(TISTP/MFA)    OTS    price    $1.10 

Foreign    Tech.    Div..    Air    Force    Systems    Comnani), 

Wright-Patterson    Air    Force    Base,    Ohio. 

DIFFUSER   OF    AERODYNAMIC    UNIT    -    PLANE,    REGULABLE, 

WITH    ROTARY    PANELS, 

by    N.    Ya.    Karpov    and    A.    S.    Netylev.    18    Apr    63,    4p. 

FTD   TT63    286  Unclassified    report 


Trans,    from    Russian    Patent    No.    143658,    (Appl 
725386/40-23.    8    Apr    1961),    pp.    1-2.    1961. 


No. 


Descriptors:       ("Diffusers,    Design),    Aerodynamic 
characteristics,    Rotating    bands.    Rings. 


AD-415    664  Div.      9 

(TISTM/TLG)    OTS    price    $1 


10 


Foreign    Tech.    Div.,    Air    Force    Systems    Command. 
Wright-Patterson    Air    Force    Base,    Ohio. 
USE    OF   THE    SMALL    PERTURBATIONS   METHOD    TO    CALCU- 
LATE   NONADIABATIC    FLOW    AROUND    A   FLAT    PLATE    USING 
A    SUPERSONIC    FLOW    OF    IDEAL    GAS. 
by    I.    F.    Shakhnov.    24   Apr    63.    8p. 
FTD   TT63    165  Unclassified    report 


Trans,     from  Mekhanlka 
pp.    37-41.    1961. 


I    Mash i nos t royen i ye ,     no.    6. 


Descriptors:       ("Flat    plate   models.    Supersonic 
characteristics),    ("Aerodynamic    heating. 
Mathematical    an.ilysis).    Aerodynamic    character- 
istics.   Supersonic    flow. 


AD-415    679  Div.       9.    25 

(TISTP/MFA)    OTS    price    $1.60 

Foreign    Tech.    Div..    Air    Force    Systems    Command, 
Wright-Patterson    Air    Force    Base,    Ohio. 

CHARACTERISTICS    IN    A    TWO- 
COMPRESSIBLE    BOUNDARY    LAYER 
AND    ZERO    PRESSURE    GRADIENT. 
Apr    63,     14p. 
Unclassi  f f ed 


DETERMINING  FRICTION 
DIMENSIONAL  LAMINARY 
AT  HIGH  TEMPERATURES 
by  I .  I .  Suksov.  8 
FTD   TT63    90 


report 


Trans,  from  Avi at s i onnayn  Tekhnika.  Izvestiya  WZ. 

No.    1.    pp.     19-31.    1962. 

Descriptors:       ("Laminar    boundary    layer.    Com- 
pressible   flow).    ("Friction,    Analysis),    Gases, 
High-temperature    research.    Nonlinear    differ- 
ential   equations.    Pressure,    Thermodynamics, 
Sheets.    Physical    properties.    Dissociation. 


AO-415    701 
(TISTP/JP) 


Div. 
OTS  price 


9,  25 
$5.60 


Michigan  U. .  Ann  Arbor. 

ENERGY  ADDITION  TO  A  FLOWING  GAS  BY  HIGH-REPETI- 
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Division  9  -  FLUID  MECHANICS 

TION-RATE.    ARHtST^D-BRtAKOOHN    OISCHABGES. 
iBteria   techaical    rept., 

by   H.    C.    Early   aad    F.    J.    Martia.      Mar   63.    50p. 
Coatraet   AF33   616   72^3.    ProJ .    7116,    Task    7116   02 
«ABL   63    5Jt  L'aclassif ied    report 

Descriptors:      (*Gas    f^ow.    Gas    discharges^. 
Glow   discharges.    Plasn    aediua.    Energy.    Super- 
soaic    flOM.    Subsonic    flow,    Magnetohydrody- 
naaics.    Electrodes.    Direct    current.    Enthalpy, 
Ionization. 

Mkta   a    steep-front    iapulse   voltage    is   applied    to 
a    pair    of    corona-type    electrodes,    a    current    of 
several    thousand    aaperes   will    flow    through    the 
gas    for    a    period    of    'C    to    the   -8th    to    1C'to    the 
-"th    power    second    before    spark    streaaer    foraation 
takes    place.       If    the    voltage    is    reaoved    quickly 
enough   and    the   duration   of    current    flow    is    short 
enough,    several    joules    of    energy    can    be   deliv- 
ered   to    an    a taospheric-densi ty    gas    in    a    single 
suppressed-breakdown    pulse.       By    using    pulse    rep- 
etition   rates    of    several    thousand    per    second. 
s.av«ral    kilowatts    of    electrical    power    can    be   de- 
livered   to   a    subsonic    or    supersonic    gas    streaa 
by    a    single    set    of    electrodes.       Coapared    to    arc- 
heating    aethods,     the    pu 1 sed-corona    discharge    is 
diffuse    and    uniform  and    the    gas    flow    reaaias 
auch    aore    hoaogeneous.       In   addition    to    possible 
wiad-tunnel-a ir-heat ing    applications,     the    proc- 
ess   aay    be    useful    for   MHD   and    other    research    re- 
quiring  a    non-equi 1 ibriua   gas    having    substantial 
ionization   and    conductivity   at    rooa    temperature. 
(Author; 


AD-^15    727  DiT.       9.     18 

(IISTP/TL)    OTS   price  $2.60 

Princeton  tl.  .  N.  J. 

RcVItV  AND  ANALYSIS  OF  Tllli  STATc  OF  FiCDciRALLY 

SPONSOR  iiD  GROUND  r:FF.:CT  RcSiiARCH, 

by  C.  D.  Perkins.   July  59.  2^p. 

Unclassified  report 

Descriptors:   ("Ground  effect.  Theory). 
('Ground  effect  aachines.  Analysis).  (*Araed 
forces  research.  Scientific  research).  Thrust, 
Annular  nozzles,  Jets,  Jet  aixing  flow,  Aero- 
dynaaie  characteristics. 

Presented  is  a  review  aad  analysis  of  research 
prograas  dealing  with  the  ground  effect  phenoa- 
ena.   The  work  of  each  of  the  contractors  is 
briefly  discussed  and  observations  and  recoa- 
laendations  to  the  Ad  Hoc  Steering  Group  for  the 
Review  and  Analysis  of  the  Ground  effect  Phenom- 
enon are  included.   (Author) 


AD-il5  934     Oiv.   9 
(TISTa/16)  OTS  price  $12.50 

Aerophysics  Lab.,  Mass.  Inst,  of  Tech.,  Caabridge. 
NONEQUILIBRIUM  BLUNT  BODY  FLOM  USING  THE  METHOD 
OF  INTEGRAL  RELATIONS, 

by  Milliaa  C.  L.  Shih,  Judson  R.  Baron,  Roy  S. 
Krupp  and  Williaa  J.  Towle.  May  63,  165p.  Tech- 
nical rept.  no.  66;  Rept.  no.  DSR9126 
Contract  N0w62  0765d 

Dnclassified  report 

Descriptors:   (*Blunt  bodies,  Aerodynaaie  char- 
acteristics). Shock  waves.  Chemical  equilibrium. 
Spheres,  Temperature,  Ionization,  Dissociation, 
Recombination  reactions.  Nitrogen,  Oxygen,  Ni- 
trogen compounds.  Monoxides,  Hypersonic  flight. 

Extension  of  the  aethod  of  integral  relations  to 
the  problea  of  cheaical  coupling  in  nonequilib- 
riua  flow  past  axisyaaetric  blunt  body  was  aade. 
The  aethod  is  direct  in  contrast  to  the  inverse 


technique  in  which  a  shock  sh 
and  the  body  shape  is  iaplied 
integral  aethod  for  nonequili 
logical  in  view  of  its  succes 
gas  blunt  body  problea  and  th 
tages  of  a  direct  aethod.  Fo 
iaation,  no  additional  assuap 
already  aade  for  the  perfect 
to  be  required.  In  principle 
siateaent  as  to  the  conservat 
species  is  necessary  for  none 
tions  for  flow  past  a  sphere 
approxiaat ion  using  a  five  co 
coaposed  of  N2.  02,  N,  0  and 
show  the  variation  of  flow  pr 
axial  streaaline  and  body  sur 
is  rather  insensitive  to  fini 
while  other  flow  properties  s 
ature,  density,  and  species  c 
quite  sensitive  to  nonequilib 
particular,  the  concentration 
imum  along  the  stagnation  str 
nonequi 1 ibr i ua  situation  whic 
from  identically  equilibrium 


ape  is  prescribed 

Choice  of  the 
brium  flows  appears 
s  for  the  perfect 
e  inherent  advan- 
r  the  first  appro x- 
tions  beyond  those 
gas  problem  prove 
,  only  an  add! t  ional 
ion  of  each  reacting 
qu  i 1 ibr  ium.   Solu- 
f or  the  first 
mponen  t  gas  model 
NO  are  presented  to 
operties  along  the 
face.   The  pressure 
te  rate  processes 
uch  as  the  temper- 
oncen t ra t i ons  prove 
r ium  effects.   In 

of  NO  shows  a  max- 
eaml i  ne  in  the 
h  is  not  apparent 
solutions.   I Au t  hor) 


AD-4,15  ^75      Div.   9 
(TISTP/JP)  OTS  price  15.60 

Polytechnic  Inst,  of  Brooklyn,  N.  Y. 
LAMINAR,  TRANSITIONAL.  AND  TURBULENT  HEAT  TRANS- 
FER AFTER  A  SHARP  DISCONTINUITY, 
by  Victor  Zakkay,  kaoru  Toba  and  Ta  Jin  kuo. 
July  63,  APp.  PIBAL  rept.  no.  "71 
Graat  AF  AF0SR1  63,  ProJ.  ?7P1  01 

Unclassified  report 

Descriptors:   ,*Heat  transfer.  Boundary  layer), 
Boundary  layer  transition.  Stagnation  point, 
Laminar  boundary  layer,  Turbulent  boundary 
layer.  Blunt  bodies.  Conical  bodies.  Super- 
sonic flow.  Cylindrical  bodies,  Shear  stresses, 
Sheets,  Thermal  radiation. 

The  flow  field  in  the  neighborhood  of  the 
discontinuity  or  a  sharp  corner  is  divided  into 
two  regions:   The  flow  upstream  of  the  dis- 
continuity which  is  obtained  by  standard  tech- 
niques, and  that  of  downstream  which  is  obtained 
by  standard  techniques,  and  that  of  downstream 
which  IS  obtained  by  expanding  both  the  super- 
sonic and  subsonic  flow  fields  upstream  of  the 
discontinuity  inviscidly  around  the  corner. 
Downstream  of  the  discontinuity,  the  flow  is 
represented  by  a  viscous  nonsiailar  sublayer 
which  starts  at  the  discontinuity,  and  by  a 
viscous  shear  layer  which  has  the  profiles  ia- 
aediately  downstream  of  the  discontinuity  as 
initial  conditions.   Based  upon  this  flow  model, 
analysis  has  been  developed  using  the  inner  and 
outer  expansion  techniques.   The  treatment  of 
the  laminar  analysis  is  improved  and  the 
technique  of  application  of  this  model  is 
extended  to  include  turbulent  and  transitional 
flow  downstream  of  the  corner.   Finally,  the 
results  are  compared  with  some  of  the  experimen- 
tal data  available  in  the  literature.   It  is 
indicated  that  good  agreement  was  obtained. 
(Author) 


AD-416  OOii 
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OTS  price  $5.60 


Arnold  Engineering  Development  Center,  Arnold 

Air  Force  Station,  Tenn. 

PRESSURES  IN  THE  STAGNATION  REGIONS  OF  BLUNT 

BODIES  IN  THE  VISCOUS-LAYEK  TO  MERGED-LAYEU 

REGIMES  OF  RAREFIED  FLOW, 

by  J.  Leith  Potter  and  Allan  B.  Bailey.  Sep  63, 

46p. 

Contract  AF^O  600  1000 

AEDC  TDH63  168         Unclassified  report 
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Descriptors:   ('Hypersonic  flow.  Pre 
(•Blunt  bodies.  Nose  cones),  Stagnat 
Reynolds  number.  Distribution,  Gas 
toaic  molecules.  Gases,  Density,  Cur 
Spheres,  Experimental  data,  Axially 
flow.  Hind  tunnel  models.  Nozzles,  E 


f  I 


sure; , 
I  on  point , 

BW,  Dia- 
^e  f itt  ing, 

ymaetr ic 
ilhalpy. 


Experiaental  data  on  pressures  in  the 
regions  of  heaispher ical  and  flat  nose 
syaaetrio  bodies  in  rarefied,  hyperson 
presented.   Diatomic  and  monatomic  gas 
used  in  the  study,  thereby  iUustratin 
effect  of  molecular  structure  on  the  i 
sure.   The  experiments  were  conducted 
models  in  both  cold-wall  and  insulated 
ditions.   It  is  concluded  that  impact 
may  be  smaller  than  the  corresponding 
values,  although  this  reduction  aay  am 
only  a  few  percent.   Small  influences 
heat  transfer  and  aolecular  structure 
pressure  at  a  given  Reynolds  number  ar 
strated.   Pressure  distribution  on  higi 
flat  and  heaispher ical  noses  are  predi 
generally  acceptable  accuracy  by  theor 
inviscid  flows.   Flow  conditions  for  t 
periaents  were  such  that  the  Knudsen  n 
full-scale  nose  having  a  radius  of  one 
moving  with  hypersonic  speed  at  altitu 
roughly  300,000  ft  was  duplicated.   Th 
report  concerns  the  viscous-layer  to  m« 
regimes  of  flow  at  altitudes  above  Eart 
theraocheaical  reactions  in  the  shock  1 
blunt  bodies  are  believed  to  be  essenti 
froze a.   (Author) 
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Div.   9 
OTS  price  $8.10 


Polytechnic  Inst,  of  Brooklyn,  N.  Y. 
0\  THE  MIXING  OF  LAMINAH  AND  TURBULENT 
SYMMETRIC  COMPRESSIBLE  FLOMS, 
by  Gdalia  Kleinstein.   June  fe3,  75p. 
Contract  AF33  616  7661,  Proj.  706.;,  Tai 
ARL  63  108  Unclassified  r 


Report  on  Aero  the rnody naaic  Investigati 
High  Speed  Flow. 
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Descriptors:   ("Compressible  flow.  Jell 
flow),  ("Axially  symmetric  flow,  Turbi 
Analysis.  Equations,  Laminar  flow.  Bo 
layer,  Viscosity,  Probability,  Transfjc 
vMathemat ics) ,  Integral  equations,  I 
ble  flow.  Momentum,  Energy. 

A  unified  analysis  to  solve  aixing  pro« 
volving  momentum,  energy,  and  mass  tran 
both  laminar  and  turbulent  axially  sy 
compressible  flow  is  presented.   The  ae 
based  on  the  linearization  of  the  conse 
equations  in  the  plane  of  the  von  Mises 
bles  while  retaining  the  essential  nonl 
nature  of  the  equations  in  the  physical 
The  application  of  this  aethod  to  a  la- 
problem  is  shown  to  be  in  good  agreeme 
numerical  solution  of  the  boundary  lay 
tions  obtained  by  Pai.   The  applicatio 
method  to  turbulent  flow  requires  an  e 
for  the  eddy  viscosity.   Prandtl's  for 
has  been  applied  successfully  to  probl 
ing  incompressible  flow.   To  allow  for 
bility  effects,  a  possible  modificatio 
Prandtlis  formulation,  suggested  by  Ke 
vestigated.   Nhen  this  expression  for 
eosity  is  introduced,  the  application 
present  aethod  to  compressible  turbulent 
yields  analytical  results  which  are  in 
agreement  with  available  experimental  d« 
(Author) 
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FLUID  MECHANICS  -  Division  9 

AD-416  0A5  Div.   9,  25 

(TISTM/TCG)  OTS  price  $3.60 

Douglas  Aircraft  Co..  Inc.,  Santa  Monica.  Calif 
THE  MERGING  OF  TMO  SHEAR  FLOWS  MITH  DIKKEKENT 
FLUID  PUOPEKTIES, 

by  A.  S.  Hersh.  26  Feb  63,  30p.  Kept.  no.  SM42998 

Unclassified  report 

Descriptors:   ("Fluid  flow.  Shear  st.esses), 
("Fluids,  Fluid  dynamic  properties).  Viscosity 
Density,  Velocity.  Equations,  Motion,  Boundary* 
layer.  Pressure,  Differential  equations.  Water 
Air.  ' 
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similarity  solution  for  the  merging  of  two 
ially  constant,  infinite  shear  flows  of  Kott 
Hakkinen  has  been  extended  to  the  merging  of 
different  fluids.   It  was  found  that  two 
meters  describe  the  physical  properties  of 
two  merging  flow  fields.   The  possibility  of 
rt ici ty-induced  pressure  gradient  was  con- 
red;  in  that  case,  the  dependence  on  the 
d  parameters  is  auch  more  complicated.   An 
ication  of  particular  interest  is  the  initial 
ainment  of  stagnant  air  by  water  and  of  stag- 
water  by  air.   (Author) 


AD-^lb  0A8       Div.   9.  1 
(TISTA/VGM)  OTS  price  $8.60 

Walker.  Norman  K.  Associates,  Inc..  Bethesda   Hd 

AN  ANALYSIS  OF  THE  RESULTS  OF  WIND  TUNNEL  TESTS 

MADE  AT  THE  UNIVERSITY  OF  WICHITA  ON  CIRCULAR 

ANNULAR  JET  GROUND  EFFECT  MACHINE  MODELS. 

by  Norman  K.  Walker  and  Robert  J.  Neal.  July  63 

87p.  Rept.  no,  5 

Contract  Nonr341200 

Unclassified  report 

Descriptors:   ("Ground  effect  machines.  Annular 
nozzles),  ("Annular  nozzles.  Ground  effect  ma- 
chines). Wind  tunnel  models.  Model  tests.  Exper- 
imental data.  Lift,  Fluid  flow.  Jets,  Angle  of 
attack.  Aerodynamic  characteristics.  Pressure. 

The  tests  conducted  on  circular  GEM  models  at  the 

University  of  Wichita  in  I960  and  1961  for  the 
Office  of  Naval  liesearch  are  the  most  comprehen- 
sive source  of  wind  tunnel  data  on  ground  effect 
machines  now  available.   A  wide  range  of  jet 
thicknesses  and  jet  angles  were  tested  over  a 
great  altitude  range.   Jet  pressures  and  wind 
tunnel  speeds  were  varied  and  measurements  were 
made  of  lift,  drag,  pitching  moment  and  jet  mass 
flow  for  a  number  of  values  of  the  angle  of  in- 
cidence between  model  and  ground  board.   Pressure 
distributions  were  also  measured  in  detail  but 
this  data  has  not,  in  general,  been  reduced.  This 
report  analyzes  the  zero  incidence  case  in  detail. 
It  is  shown  that  the  results  are  very  consistent 
and  that  the  effect  of  forward  speed  and  jet 
pressure  ratio  can  be  eliminated  by  the  use  of  a 
forward  speed  parameter.   (Author) 


AD-i;i6  UO      Div.   9 
(TISTM/EJH)  OTS  price  $8. 


60 


Bureau  of  Mines,  Pittsburgh,  Pa. 

HIGH, SPEED  AERODYNAMICS  AND  JET  PROPULSION 

VOLUME  I,  SECTION  F. 

LIQUID  SOLUTIONS. 

by  John  M.  Richardson 

20  Mar  53.  1v. 

Proj.  PX3  108 

BM  P  Rept .  no.  1128 


PROPERTIES  OF  LIQUIDS  AND 
and  Stuart  R.  Brinkley,  Jr. 


Unclassified  report 
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Division  9  -  FLUID  MECHANICS 

Descriptors:   ('Liquids,  Theory),  Thernody- 
■•■ics,  Hydrody naai cs ,  Transport  properties, 
Surface  tension,  latheaatical  analysis.  Integ- 
ral equations.  Jet  propulsion. 

Contentst 

Statistical  Mechanical  description  of  liquids 

Cell  theories  of  liquids 

Theories  of  the  radial  distribution  function 

Transport  processes 

Surface  tension  of  liquids 


AD-il6  163      Div.   9 
(TISTE/CAM)  OTS  price  $2.60 

Davidson  Lab.,  Stevens  Inst,  of  Tech.,  Hoboken, 
N.  J. 

IMPROVED  FIRST-ORDER  SUPERCAVITATING  THEORY, 
by  P.  Hard  Brown.  Aug  63,  I6p.  Rept.  no.  971 
Contract  Nonr263  20,  ProJ .  NR062  212 

Unclassified  report 

Descriptors:   ('Hydrofoils,  Cavitation), 
('Hedges,  Cavitation),  Theory,  Gas  flow,  Dif- 
ferential equations.  Lift,  Angle  of  attack. 
Pressure,  Drag,  Aerodynaaic  characteristics, 
Aerodynaaic  configurations. 

Conventional  first-order  supercavi tat i ng  hydro- 
foil theory  is  reviewed,  and  it  is  shown  that, 
by  avoiding  the  usual  linearization  of  the  physi- 
cal plane,  general  expressions  for  inproved  force 
coefficients  any  be  obtained  in  teras. of  the  con- 
ventional first-order  coefficients.   Specific 
pj(«4iples  are  given  including  superca  v  i  t  at  i  ng  flow 
about  a  canbered  hydrofoil,  a  synnetric  wedge  and 
a  flat-plate  hydrofoil  with  flap.   Comparison  with 
exact  solutions  shows  that  the  improved  first- 
order  lift  is  generally  within  fi%,    for  angles  up 
to  90.   (Author) 


AD-416  193     Dlv.   9 
(TISTP/FEII)  OTS  price  $3.60 

Boeing  Scientific  Research  Labs.,  Seattle,  Nash. 
THE  EFFECT  OF  FRICTION  ON  OPTIJIUM  TWO-DIMENSIONAL 
WINGS  IN  LINEARIZED  SUPERSONIC  FLOW, 
by  Angelo  Miele  and  Robert  E.  Pritchard.  Aug  63, 
27p.  FSLT  Rept.  no.  78;  Document  no.  D1  82  0277 

Unclassified  report 

Also  available  from  the  author. 

Descriptors:   ('Friction,  Wing-body  config- 
urations), ('Supersonic  flow.  Wings',  Thick- 
ness, Airfoils,  Lift,  Calculus  of  variations. 
Wedges,  Pressure,  Integral  equations.  Numerical 
analysis. 

The  probli-m  of  minimizing  the  zero-lift  drag  of 
two-dimensional  wings  in  supersonic  flow  Is  con- 
sidered including  the  effect  of  friction.   It  is 
assumed  that  the  distribution  of  pr>>ssure  coeffi- 
cients is  that  which  results  from  the  linearized 
theory,  that  the  friction  coefficiont  is  con- 
stant, that^he  chord  of  the  airfoil  it  free,  and 
that  any  number  of  conditions  is  imposed  on  the 
thickness,  the  enclosed  area,  the  moment  of  in- 
ertia of  the  contour,  and  the  moment  of  inertia 
of  the  enclosed  area.   By  means  of  the  indirect 
methods  of  the  calculus  of  variations,  a  general 
solution  is  obtained.   (Author) 


AD-^16  279     Div.   9 
(TISTM/BRW)  OTS  price  $2.60 


Cornell  U.,  Ithaca,  N.  ¥. 

THE  HYDBOHAGNETICS  OF  AN  ELLIPSOID  MOVING  IN  A 


CROSS-FIELD, 

by  G.  S.  S.  Ludford  and  M.  P.  Singh.  July  63.  21p. 

Technical  rept.  no.  A 

Contract  Nonr^0H6  and  Grant  G19911 

Unclassified  report 

Descriptors:   ('Fluid  flow.  Magnetic  fields), 
('Ellipsoids,  Fluid  flow).  Fluid  mechanics. 
Fluids,  Electrical  conductance.  Mathematical 
analysi  s. 


A0-iCl6  280 
(TISTM/ODN) 


Div.   9.  25 
OTS  price  $1.10 


Cornell  U.,  Ithaca,  N.  Y. 

THE  HYDROMAGNETICS  OF  A  SPHERICAL  CONDUCTOR, 

by  G.  S.  S.  Ludford  and  M.  P.  Singh.  July  63, 

Technical  rept.  no.  5 

Contract  Nonr^OH6  and  Grant  G19911 

Unclassified  report 
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Descriptors:   ('Liquids,  Magnetic  properties), 
('Fluids,  Magnetic  properties).  Magnetic  fields. 
Theory,  Electric  fields.  Electrical  conductance. 
Equations,  Spheres,  Fluid  flow. 


Au-^16  371      Div.   9 
(TISTP/JP)  OTS  price  $3.60 

Hermann  Foettinger  Institut  (Germany). 

ON  THE  INSTABILITY  AND  NON-LINEAR  DEVELOPMENT 

OF  A  DISTURBED  SHEAR  LAYER, 

by  A.  Michalke.   31  May  63,  31p.  Technical  note 

no  .  2 

AFtI  052  ^12 

AFOSR  Rept.  no.  5170     Unclassified  report 

Descriptors:   ('Laminar  boundary  layer,  Shear 
stresses),  Vortices,  Fluid  flow,  Reynolds 
number.  Stability,  Nonlinear  systems. 
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AD-416  375     Div.   9.  25 
(TISTP/FEM)  OTS  price  12.60 

Institute  of  Engineering  Research  U.  of  Calif.. 

Berke 1 ey . 

CALCULATION  OF  AERODYNAMIC  FORCES  ON  CYLINDRICAL 

SHELLS  IN  UNSTEADY  SUPERSONIC  FLOW, 

by  R.  A.  Brown  and  M.  Holt.  Apr  63.  1v.  Rept.  no. 

AS63  1 

Grant  AF0SR268  63 

AFOSR  5158  Unclassified  report 

Descriptors:   ('Cylindrical  bodies,  Aerodynamic 
characteristics).  ('Supersonic  flow,  Frozen 
equilibrium  flow).  Vibration,  Aerodynamic 
loading.  Phase  shifters.  Flutter,  Bessel  func- 
tions. Integral  transforms.  Integral  equations. 

The  aerodynamic  forces  resulting  from  the  vibra- 
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AD-^KS  ^QS      Div.   <» 
(TISTP/WH)  OTS  price  !• 


Inc. 


Redondo  Bsach 


Space  Technology  Labs 

Calif. 

TURBULENT  DIFFUSION  OF  A  REACTING  GAS  I 

HAKE  OF  A  SHARP-NOSED  BODY  AT  HYPERSONI 

by  W.  H.  Webb  and  Leslie  A.  Hromas.  15 

57p.  Rept.  no.  613^  ^362RUC'." 

Contract  AFO^  6=J^  V 

BSD  TOR' 3  138  Uaclaitified  re 
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Descriptors:  ('Aerodynamic  configura 
Hake',  ('Hake,  Aerodynamic  configurat 
Hypersonic  flow.  Turbulent  boundary  1 
Dissociation,  Recombination  reactions 
t  i  on  kinetics. 
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AD-^16  ^96      Div.   9,  30 
(TlSTP/WH)  OTS  price  $11.50 

Southwest  Research  Inst.,  San  Antonio,  t^xas 

AN  EXPERIMENTAL  DRAG  FACILITY. 

Final  rept..  ' 

by  M.  L.  Whitfield,  E.  M.  Briggs,  R.  K.  feregory. 

and  R.  C.  DeHart.  15  Mar  63.  U3p.  ProjJ  1029  3 

Contract  DA49  U6xz062 

DASA  1369  Unclassified  re 


Descriptors:  ('Shock  waves,  Simulati 
('Shock  tubes.  Solid  rocket  propellan 
Nuclear  explosions.  Feasibility  studi 

Experiments  have  shown  that  solid  prope 
can  substantially  supplement  and  prolon 
positive  pressure  pulse  in  a  standard  s 
provided  that  proper  design  and  operati 
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FUELS  AND  COMBUSTION  -  Division  10 

procedures  are  observed.   The  extra  energy  from 
the  solid  propellant  allows  for  expedient  simula- 
tion of  nuclear  blast  wave  conditions  within  the 
tube.   Three  types  of  solid  propellant  rocket 
motors  from  standard  stock  were  utilized.   Pres- 
sure, temperature,  and  velocity  characteristics 
of  gas  flow  generated  by  the  motor  and  discharged 
through  a  nozzle  into  the  tube  were  recorded  as 
a  function  of  time  at  several  locations  down  the 
tube.   In  addition,  a  unique  technique  for 
generating  a  shock  wave  at  a  preselected  time 
during  the  high  velocity  gas  flow  was  developed. 
(Author; 


10.    FUELS  AND  COMBUSTION 

AD-iil6  291      Div.   10,  27 
(TISTM/REB)  OTS  price  $2.60 

Little,  Arthur  D.,  Inc.,  Cambridge,  Mass. 
ABSTRACTS  OF  PAPERS.  16TH  AIR  FORCE  OFFICE  OF 
SCIENTIFIC  RESEARCH  CONTRACTORS'  MEETING  ON 
LIQUID  ROCKET  COMBUSTION  RESEARCH  JUNE  25-28, 

1963. 

1''63,  17p. 

AFOSR  5203  Unclassified  report 

Descriptors:   ('Rocket  motors  (Liquid  propel- 
lant). Combustion)  ('Abstracts,  Rocket  motors 
(l-iquid  propellant))  (''Combustion,  Rocket 
motors  (Liquid  propellant);  Stability, 
Detonations,  Measurement,  Bi prope 1 lants.  High 
frequency,  Feasibility  studies.  Gaseous  rocket 
propellanis.  Oxygen,  Liquefied  gases.  Hydro- 
gen, Reaction  kinetics.  Seals  (Stoppers;, 
Have  transmission.  Propagation. 
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AD-iilfa  332 
(TISTM/TCG) 


Div.   10 
OTS  price  $^.60 


Princeton  U. ,  N.  J 

A  CRITICAL  REVIEW  OF  RECENT  RESEARCH  ON  THE 

MECHANISM  OF  IGNITION  OF  SOLID  ROCKET  PROPEL- 

LANTS. 

by  M.  Summerfield,  R.  Shinnar 

and  J.  Henograd.  26  Aug  63,  1v. 

Grant  AF  AF0SR92  63 

Unclassified  report 


C.  E.  Hermance, 
AEL  rept.  no. 


661 


Descriptors:   ('Solid  rocket  propellantt. 
Ignition),  ('Combustion,  Solid  rocket  propel- 
lents) ,  ('Bibliographies,  Solid  rocket  propel- 
lants) ,  Theory,  Burning  rate.  Exploding  wires. 
Shock  tubes.  Chemical  reactions.  Oxidation, 
Gases,  Furnaces,  Solids,  Phase  studies,  Flames, 
Flame  propagation.  Heat  transfer.  Gas  flow. 
Convection.  Composite  materials,  Propellants, 
Nitrates,  Esters,  Rocket  motors  (Solid 
propel lants) . 

A  number  of  experimental  techniques  varying  in 
form  and  concept  have  been  used  to  study  the 
ignition  of  composite  and  nitrate  ester  propel- 
lants.  Both  slow  and  fast  ignitions  have  been 
studied,  and  ignition  delays  have  ranged  from 
2C  sec  down  to  less  than  a  millisecond.   In  the 
experiments  which  have  been  conducted,  the 
propellants  have  been  heated  by  hot  wires,  test 
furnaces  of  various  types,  flowing  ga$  streams 
at  elevated  temperatures,  shock  tubes  and  shock 
tunnnels,  highly  reactive  oxidizing  gases,  arc- 
image  furnaces,  etc.   This  review  will  contain 
a  description  of  the  various  theories  which 
have  been  used  to  account  for  the  phenomenon  of 
propellant  ignition,  a  discussion  of  the  experi- 
mental methods  which  have  been  applied  to  this 
study,  and  an  evaluation  of  the  reported  results 
(Author) 


Division  11  -  GROUND  TRANSPORTATION  EQUIPMENT 


11.    GROUND  TRANSPORTATION 
EQUIPMENT 

AD-iU   345  Div.       n 

(TISTE/OHD)    OTS    price    |16.00 

Booz-AUea   Applied    Reteareh.    INC..    Bethesda      Md. 

OPERATIONAL    ANALYSIS    OF    THE    USE    OK    AIR    CUSHION 

VEHICLES    IN    SUPPORT    OF    THE   ARMY'S    OFF-ROAD 

LOGISTIC    MISSION. 

Aug   63.    231p. 

Coatract  DA^^  177tc855.  Task  1D021 701 AO^BO? 

TRECOM  TR63  37  Uaclassified  report 

Detcrlptort:   (•Velilclei.  Ar«y  research;. 
(•Crouad  effect  Mchlaes.  Cargo  vehiclei). 
Feasibility  studies,  lobile.  Effectiveness. 
Costs,  Helicopters,  Operations  research, 
HatheMtical  Models.  Trailers,  MatheM^ical 
analysis.  Logistics. 


The  feasibility,  perforaaace  aad  cost/effective- 
ness of  a  faaily  of  air  cushion  vehicles  (ACV) 
and  air  cushion  trailers  (ACT;  are  i avest iga t ed. 
A  standard  off-road  environaent  is  developed  and 
a  typical  Aray  off-road  logistics  aissioa  de- 
fined.  Through  the  use  of  a  utheMtical  deter- 
■inistie  aodel.  optiaua  vehicles  with  aad  without 
wheels  are  coapared  with  conventional  off-road 
vehicles  in  current  use  and  those  ceateaplated 
for  the  1965-70  tiae  fraae.   Analytical  expres- 
sions are  developed  for  wheel  perforaance  in  a 
variety  of  terrains  and  the  advantages  of  off- 
loading for  optiaua  perforaance  deterained.   A 
cost  aethodology  is  proposed  and  used  for  the 
purpose  of  coaparing  air  cushion  vehicles  with 
other  off-road  vehicles  and  the  Chinook  heli- 
copter.  Results  strongly  indicate  the  necessity 
of  fitting  wheels  of  overland  ACVs  and  the  need 
for  reciprocating  rather  than  turbine  engines 
for  lift  and  locoaotion  if  the  aaxiaua  cost 
•ffectivity  is  to  be  achieved.   (Author) 
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12.    GUIDED  MISSILE! I 


AD-415    625  Div         12.    26 

(TISTW/RHR'     OTS    price   |2.60 

Aerojet-General    Corp.,    Sacraaeato.    C4lif. 
GENERAL   TEST    PLAN    FOR    QUALITY   ASSURA! jt    MINUTE- 
MAN    SECOND- STAGE    MOTORS, 
by   D.    G.     Nagner.       2C    Jiiae    62,     18p. 
0162    C1MP6B 
Contract    AF04    6i7    691 

Uaclassified    ieport 


i  tpt .    no  . 


Descriptors:  ('Guided  aissiles  (S 
surface'  ,  Second-stage  actors'.  ,  ( 
Motors,  Quality  control).  Rocket  a 
fications.  Reliability.  Instruaent 
ports.  Nozzles,  Teaperature  contro 
facilities,  Test  equipment,  Produc 
Photographic  analysis. 


|..f 


This  general  test  pi 
ments  and  describes 
necessary  to  accoapl 
Prograa  for  Ning  I  s 
tional  aotors.   The 
requireaents  stated 
aodel  specification 
1C02,  AGC-30115) .   A 
to  the  requireaents 
notor  aodel  specific 
quireaents  presented 
elude  those  for  test 
instruaentation ,  and 
quality  assurance  no 
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Boeing  Co.,  Seattle.  Nash. 

QUALIFICATION  PROGRAM  AND  STATUS  REPOMT  ~ 

HINl'TEMAN  MEAPON  SYSTEM, 

by  R.  C.  Hyilop.   13  D«c  62,  1v,  D2 

Contract  AFO^  6^7  289 

liBclaatified 


Descriptors:   (•Neapaa  systeas,  Gui 
(Surface  to  surface)),  (•Ground  su 
aent.  Neapon  systeas).  Specificati 
Transporter-erector.  Electrical  equ 
Control  systeas.  Cable  asseablies, 
devices.  Fire  coatrol  systeas. 


AO-^15  673     Div.   12.  2,  16 
(TISTP/FE«)  OTS  price  $A.60 

Foreign  Tech.  Div..  Air  Force  Systeas  (loanand, 

■right-Patterson  Air  Force  Base.  Ohio 

ARTIFICIAL  SATELLITES  OF  THE  EARTH  (SdECTED* 

ARTICLES). 

23  Apr  63,  AJp. 

FTD  TT62  1585         Unclasiified  r 


Trans , 
SSSR^ 


froa  Itkuistvenayye  Spataiki  Zi 
No.  13,  pp.  67-84.  123-133.  196,1 


Descriptors:  (•Satellites  (Artific 
Scintillation  counters),  ('Space  en 
conditions,  Cosaic  rays},  Measurcae 
eters.  Radiation  measureaent,  Inten 
Background.  Flight  paths.  Breasstra 
Phot onul t i pli ers .  Tropical  regions. 
Absorption,  Energy,  Dosiaeters,  RadI 
effects.  Vibration,  Acceleration,  N 
ness.  Mi croorganisas ,  Blood  circulai 
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GUIDED  MISSILES  -  Division  12 

Radiation  at  an  Altitude  of  320  kn  in  The 
Equatorial  Latitudes;  Measurement  of  Absorbed 
Dosage  on  Third  S;»tellite  Space  Vehicle;  Effect 
of  Factors  Encountered  in  the  Space  Flight  of 
the  Satellite  Vehicle  Vostok-2  on  Mi c roorgani sas 
(Investigation  of  Yeast  Organisms  of  Various 
Ploidy);  Rpsults  Obtained  in  the  Investigation 
of  Certain  Indicators  of  Peripheral  Blood 
Circulation  in  DogsDuring  and  AftPr  a  Flight 
Into  Outer  Space.  (Author) 


AD-415  815      Div.   12 
(TISTA/VCK)  OTS  price  »2 . 60 


Princeton  U. ,  N.  J. 

AN  ACCURACY  ANALYSIS 

CEPTIONS  O*  VEHICLES 

TRAJECTORIES, 

by  r  rancis  J.  Mason . 


Master • s  thesis . 


FOR  TWO  DIMENSIONAL  INTER- 
IN  ORBITAL  AND  SUB-ORBITAL 


May  6(,  1v. 
Unclassified 


report 


Descriptors:   (•Satellites  (Artificial).  In- 
tercept trajectories).  Celestial  nechanics. 
Orbital  trajectories.  Suborbital  trajectories. 
Interception,  Errors. 

Two  dimensional  single  inpulse  interceptions  of 
targets  at  low  altitude  in  a  single  body  gravita- 
tional 'ield  are  analyzed.   Sinple  approximate 
relations  between  in-plnne  r»1S  miss  distance  and 
burnout  velocity  errors  are  derived,  and  the  - 
effectiveness  of  guidance  system  iaprovcments  is 
discussed  on  the  basis  of  these  approximations. 
(Author, 


AD-i;u  971       Div.   12 
(TISTM/HHR)  OTS  price  $1.10 

Naval  Ordaance  Test  Statioa,  Chiaa  Lake.  Calif. 

SIDEWINDER  1A  MK  IS  AND  MK  17  ROCKET  MOTORS  - 

INSPECTION  AND  MAINTENANCE, 

by  C.  Bleaaan,  Jr.  and  Hilliaa  B.  McLeaa. 

30  Aug  63.  2p, 

NOTS  IP3170  CBclassified  report 

Descriptors:   ('Guided  missiles  (Air  to  air). 
Maintenance).  ('Rocket  aotors  (Solid  propel- 
lent). Fuze  functioning  eleaents).  Corrosion, 
Malfunctions,  Springs,  Quality  control.  Cor- 
rosion inhibition.  Oils,  Air  Force,  Navy. 


AD-A15  972 
(TISTM/RHR) 


Di 
OTS 


V.   12   26. 
price  $7.60 
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Boeing  Co.,  Seattle,  Hash. 

ACCEPTANCE  SUMMARY  REPORT-FTM-435  MODEL  SPECI- 
FICATION S-1 33-1000-0-1, 

by  Robert  J.  Heaaestad.  20  Aua  63,  1v.  Rept,  no. 
02  3929  435 
Contract  AFO4  647  289 

Uaclactified  repart 

Descriptors:   ('Guided  aissiles  (Surface-to- 
surface,  Acceptability),  ('Guided  aissile 
coaponents.  Quality  control).  Research  prograa 
adainistrat ion.  Guided  missiles.  Configuration, 
Specifications,  Procureaent,  Visual  inspectioa. 
Test  equipaent.  Rocket  aotors. 

The  prupose  of  D2-3929  is  to  docuaent  an  Accept- 
ance Suaaary  Report  for  Flight  Test  Missiles  as 
required  to  support  Final  Acceptance  activities 
at  the  Boeing  Test  Site.   It  provides  evidence 
of  Missile  Conf igarat ion  Identification  and 
Certification.   It  defines  deviations  froa  coa- 
pliance  with  the  Airborne  Vehicle  Model  Specifi- 
cation, S-I33-IOOQ-O-I .   (Author) 
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Division  12  -  GUIDED  MISSILES 

A0-A15  973      DlT.   12 
(TISTP/HSS)  OTS  price  $1.10 

MagaiTOx   Co.,    Urb«*a.    111. 

SOLID-STATE    ARM   SAFE    DEVICE    -    PHASE    III. 

Msatkly   progrex    rept.    no.    19.    1-31    July   63, 

by   L.    H.    Ricketta.    7  Aug    63,    2p. 

Coatract    DA  11    022oRDil!Ue 

liaclaaaif led   report 

Oetcriptort:       (*Arning   devices.    Design), 
(■Safety   devices.    Guided    aissile    warheads), 
Guided   Missile    coiiponents.    Switching    circuits 

this  third  phase  four-«onth  prograi 
evelop  and  fabricate  at  least 
electronic  Solid  State  Ara  Safe 
of  functioning  in  various  «ar- 
■issiles  under  a  wide  range  of 
oaditiona.   The  first  outputs  nust 
b  at  a  preselected  acceleration, 
ut  is  to  have  a  Solid  State  snitch- 
ch  will  provide  an  electrical 

after  the  Missile  has  traveled 
istaace  froM  the  launch  site. 


A0-i16  023     Olv.   12,  22 
(TISTP/RD)  OTS  price  S7.60 

Electronics  Research  Lab.,  Northeastern  U. , 

Boston,  Hass. 

DATA  TKANSHISSION  AND  THAJECTUKY  DETERMINING 

DEVICES  FOR  RESEARCH  KOCKETS  AND  SATELLITES. 

Final  rept.,  vol.  1,  1  Apr  58-30  June  63, 

by  J.  Spencer  Kochefort,  Lawrence  J.  O'Connor, 

Charles  H.  Price,  Jr.,  and  KaiMundas  Sukys. 

30  Juae  63,  75p. 

Contract  AF19  60A  3506,  Proj.  7659,  Task  765901 

AFCHL  63  821,  vol.  1     Unclassified  report 

Descriptors:   (*Data  transMission  systeMS,  Hy- 
personic test  vohiclcs),  TcleMeteriag  transMit- 
tera,  TeleMOter  systeas.  Sounding  rockets,  Bal- 
looas.  Satellites  (Artif icialf,  PlasMa  sheath, 
Reoatry  vehicles.  Hypersonic  test  vehicles. 
Test  vehicles.  Launch  vehicles  (Aerospace),  In- 
st ruMentat  ioa.  Space  probes,  Ataosphere  entry. 
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AD-^16  051      Div.   12.  8,  7,  5 
(TISTF/Ai)  OTS  price  16.60 

Boeing  Co.,  Seattle,  Mash. 

ENGINEERING  DEVELOPMENT  LABORATORY  (EDL)  TEST 

REPORTS,  LAUNCH  AND  COMMUNICATION  CONTROL  CONSOLE, 

by  D.  Gladish.  5  Feb  63.  1v.  Docuaent  no.  T2  256^. 

Vol.  3  -  Rev.  A  and  B 

Coatract  AFO^  6^7  2S9 

Unclassified  report 


Descriptors:   ("Control  panels.  Launching), 
('Launching,  Control  panels).  Ground  support 
equipaent,  Huaan  engineering.  Electrical  equip- 
aent.  Indicator  lights.  Control  knobs.  Guided 
aissiles  (Surface-to-surface),  Coaaun i cat  ion 
equipaent.  Electronic  equipaent.  Warning 
systeas . 

The  Launch  Control  Console  was  inspected  for 
physical  appearances,  conforaance  to  engineering 
drawing  and  huaan  engineering  requ i reaent s .   The 
coaponents  and  subsystens  of  the  console  are 
pedestal  structure  asseably,  top  section  assea- 
bly,  LCC  pedestal  asseably.  aissile  status 
launcher  indicator,  alara  and  Monitor  panel,  pro- 
graa control  panel,  launch  control  panel,  D.  C. 
power  filter,  alara  control,  and  audible  alara 
asseably.   (Author) 


AD-416  200     Div.   12 
(TISTN/AMS)  OTS  price  |2.60 

Rocketdyne,  Canoga  Park,  Calif. 

INCREASiiD-CAPACITY  LUBE  TANK  FOR  THE  ATLAS 

MA-5  SUSTAINKR  ENGINE. 

Final  rept. 

6  Sep  63,  73p.  R5309 

Contract  AFO^  695  306 

Unclassified  report 

Descriptors:   ("Oil  tanks.  Guided  Missile 
conponents),  ('Guided  Missile  coMponents, 
Oil  tanks).  Design,  Models  (Simulations). 
Lubrication,  Tests,  Pressure,  Volume.  Model 
tests,  Test  methods.  Exper iMent a  1  data.  Guided 
Missiles  (Surface-to-surface). 

The  MA-5  engine  and  laboratory  test  results  for 
the  i ncreased-capac i t y  sustainer  lube  oil  tank 
are  described.   The  tank  capacity  was  increased 
by  approximately  2    gallons  to  extend  the 
duration  from  the  present  300-second  miniMUM 
to  a  3A6-second  minimum.   The  tests  were  con- 
ducted to  verify  hardware  integrity  and  systea 
compatibility.   The  additional  evaluation 
items  which  were  included  in  the  engine  test 
program  are  briefly  described.  (Author) 


AD-^16  219    OiT.   12,  9,  30 
(TISTA/VGM)  OTS  price  llO.IO 

Southwest  Research  Inst.,  San  Antonio,  Tex. 
SHOCK  AND  HYPi-RViiLOCITY  STUDILIS  IN  A  SOLID 
PROPiiLLANT  DRIVtN  TUNNEL. 
Final  rept. . 

by  M.  L.  Nhitfield,  i..    M.  Briggs,  R.  K.  Gregory, 
B.  N.  Vanaant  and  R.  C.  OeHart.  16  Apr  63,  1l6p. 
Contract  DAi9  U6XZ062,  Proj.  1029  3 
DASA  1378  Unclassified  report 

Descriptors:   ('Re-entry  vehicles.  Blast), 
('Hypersonic  wind  tunnels.  Shock  waves). 
('Atmospheric  entry).  Antimissile  defense 
systems.  Simulation,  Solid  rocket  propellaats. 
Hypersonic  flow.  Aerodynamic  loading.  Gust 
loads.  Velocity,  Temper  at  lu'e,  Schlieren 
photography.  Pressure,  Mind  tunnel  models. 
Model  tests. 

Shock  waves  superposed  on  hyperveloc i ty  flow  in 
a  solid  propellant  driven  tunnel  were  used  to 
simulate  the  conditions  experienced  by  a  re- 
entry vehicle  eacounteriag  a  blast  wave.   The 
flow  velocity  and  high  stagnation  temperatures 
produced  were  measured  using  currently  available 
techniques.   This  research  was  conducted  to  de- 
velop a  technique  for  determining  the  shock 
loading  on  rt-antry  vehicles.  (Author) 
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INSTJ  LLATIONS  AND  CONSTRUCTION  -  Division  13 


AD-^16   252  Div.       12 

(TISTP/TLG)    OTS   price    $4.60 


Af 


RAND  Corp.,  Santa  Monica,  Calif 
SATELLITE  LIFETIMES  IN  NEARLY  CIRCUL, 
VARIOUS  EARTH-ATMOSPHERE  MODELS, 
by  L.  N.  Howell.  Aug  63,  31p.  Memo 
Contract  AF49  638  700 

Unclassified  reUort 


Descriptors:  ('Orbital  trajectories 
matical  analysis),  ('Satellites  (A 
Life  expectancy).  Celestial  mechani 
Drag,  Atnosphere  models,  Perturbati 


r  t 


The    effects    on    Earth-satellite    lifeti 
tude,    orbit-plane    inclination,    and    pe 
forces    for    close-in,    nearly    circular 
investigated.      The    lifetiaes    of    two    1 
satellites    were    studied.       Studies    of 
initial    altitudes    of    fron    75    to    15c    n 
that    satellite    lifetime    increases    sig 
as    the    orbit-plane    inclination    increa 
90    deg,    and    that    the    ratio    of    change 
to   change    in    orbit-plane    inclination 
as    the    orbital    altitude    increases.       S 
lifetimes    based    on    an    oblate    atrao.sphe 
are    significantly    greater    than    those 
spherical    atmosphere    model    for    nonequ 
satellites.       The    combined    gravitation 
lions    of    the    Moon    and    Sun    cause    only    1 
variations    in    the    lifetimes    of    the    sal 
studied.       The    Earth's    gravitational    fi 
not    directly    affect    lifetimes    but    pro 
orbital    notions    which,    when    combined 
atmospheric    drag    forces,    can    produce    c 
changes    in    satellite    lifetimes.       (Auth 


AD-416   29A  Oiv.       12,    U,    26 

(TISTM/TCG)    OTS    price   $17.00 

Aerojet-General   Corp..    Azusa,    Calif. 

rocklts  in  SPACE  i:nvironm:;nt.  volume 

EXP    RIMJCNTAL    PROGRAM. 

Final    rept., 

by  P.  D.  Gray,  G.  K.  Cornelius,  J.  D. 

and  W.  W.  Howard.  Feb  63.  1v.  Rept.  n< 

Contract  kfOU   6II  7^41,  Proj.  nos.  30 

6753  01 

RTD  TDR63  1050.  VI     Unclassified 
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Descriptors:   ('Materials,  Space  env 
conditions),  ('Space  environmental 


Materials).  ('Spacecraft.  Design). 
Plastics,  Lubricants,  Propellants, 
Valves,  Actuators,  Bearings.  Meteors 
tion,  lapact  shock.  Storage.  Stabili 
Cryogenics,  Theraal  insulation.  Coat 
Pyrolysis,  Coapat ibi 1 i ty ,  Mechanical 
erties.  Tests,  Test  equipment.  Infra 
tion.  Ultraviolet  radiation.  Alloys, 


ai 


Environmental  factors  constituting  the 
environment  between  300  and  2."?, 000  n. 
tude  were  defined.  These  factors  incl 
radiation  (ultraviolet,  infrared,  and 
lag),  aicroaeteoroids.  vacuum,  and  zer 
The  effects  of  simulated  space-environ 
exposure  were  evaluated  on  elastomers, 
plastics,  lubricants,  propellants,  abl 
materials,  valves,  regulators,  actuato 
ings.  and  other  items.  It  was  found  t 
radiation  doses  IC  to  the  -Tth  power  e 
Were  found  to  cause  a  minute  quantity 
storable  propellants  tested  to  decompo 
insoluble  gases.  The  effects  of  simul 
■eteoroid  impact  on  structural  materia 
propellant  tank  insulations  were  evalu 
was  found  that  standoff  barriers  and  ii 
materials  can  offer  substantial  proteci 
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Hicrometeoroid  impact.   An  analytical  technique 
was  developed  to  permit  accurate  evaluation  of 
the  space  storability  of  a  wide  variety  of  pro- 
pellant combinations  in  different  vehicle 
configurations.   (Author) 


AD-i16  455      Div.   12 
(TISTM/ODN)  OTS  price  $7 .  60 

Boeing  Co  ,  Seattle,  Wash. 

QUALIFICATION    PROGitAM    AND    STATUS    HLPORT. 

MINUTEMAN    WEAPON    SYSTEM, 

by    R.    C.    Hyslop    and    K.    R.    Seal.    Dec    62      1v 

no      D2    U875 

Contract  AF04  6^7  289 

Unclassified  report 


Rept 


Descriptors:   ('Guided  missile  components. 
Tests),  Guided  missiles  (Surface  to  surface), 
*  r  force.  Weapon  systems.  Military  require- 


A 
ment  s 


AD-i;i6  484       Div.   12.  26 
(TISTA/VGW)  OTS  price  $2.60" 

Lockheed  Aircraft  Corp.,  Sunnyvale,  Calif 
RELIABILITY  PLAN  FOli  THE  AGENA  SYSTEM/GEMINI 


PROGRAM. 

4  Sep  t)3. 


1v.  Rept.  no. 


LMSC  A057701 
Unclassified 


report 


Descriptors:   ('Launch  vehicles  (Aerospace), 
Reliability),  Manned  spacecraft,  Lunar 
satellites.  Research  program  administration. 
Military  requirements.  Specifications. 


This  doc 
requi  rem 
and  Equi 
System  G 
i  nc ludi  n 
by  AF^SD 
used  to 
shall  be 
Force  PI 
effort  f 
optional 
this  doc 


ument  dientifies  the  reliability  program 
ents  for  Aerospace  Systems,  Subsystems 
pment  for  the  Phase  II  Target  Vehicle 
emini  Program.   The  reliability  program, 
g  procedures,  is  subject  to  surveillance 

AFPRO/MSC.   The  contractor's  procedures 
iMpleMent  the  requirements  of  this  plan 

subject  to  the  disapproval  of  the  Air 
ant  Representative.   The  reliability 
or  the  Basic  Agena  D  Vehicle,  and 

equipment,  is  outside  the  scope  of 
I'-^Bt.  (Author) 


13.    INSTALLATKDNS  AND 
CONSTRUCTION 

AD-415  966     D*t.   13.  6 
(TISTE/JWS)  OTS  price  $9.60 

AiResearch  Mfg.  Co.,  Los  Angeles,  Calif. 
DESIGN  AND  DEVELOPMENT  OF  A  MINIATURE  NON- 
RECIPROCATING  CLOSED-CYCLE  CRYOGENIC  COOLER, 
PHASE  I. 
Final  rept., 
by  Frank  E.  Maddocks. 
R.  V.  Hoffaan  and  ed. 
IGlp.  SS760 
Contract  AFO4  695  146,  Proj 


R.  S. 
by  G. 


SSD  TDR63  240 


Jackson,  N.  Van  Le, 
A.  Burgess.   July  63, 

5043,  Task  504323B 


Unclassified  report 


An 


Descriptors:   ('Cent r if uoal  coapressors, 
Refrigeration  systeMS),  (''Refrigeration  sys- 
teMS,  Cryogenics),  ('Infrared  detectors. 
Refrigeration  systeas).  Nitrogen,  Electric 
Motors.  CoMpressor  rotars.  CoMpressor  stators. 
Gas  bearings.  iMpellers.  Bearings,  Turbines, 
Generators,  Alternating  current.  Heat 
exchangers.  Miniature  electrical  equipMent. 

analytical  and  development  prograa  for  devel- 
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Division  14  -  MATERIALS  (NON-METALUC) 
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AD-416  A90 
(TISTB/ODN' 


OTS 


OiT. 
price 


13.    29 
$2.60 


Naval    Civil    Engineering   Lab..    Port    Hueneae, 
Calif. 

ANALYSES   OF    HEAT    DISSIPATION   TECHNIQUES    FOR    PRO- 
TECTIVE   SHELTERS. 

by    J.    ■.    Stephenson    and   C.    L.    Herndon.    15    July   63. 

12p. 

Proj.  Y  F011  05  3^1 

NCEL  Technical  note  N523    Unclassified  report 

Descriptors:   (•Shelters.  Cooling  and  venti- 
lating equipaent;  .  Heat  transfer,  tooling. 
Pipes.  Hater,  Ice.  Coapressed  air.  Oxygen. 
Liquified  gases,  Poaer  supplies.  Materials. 

Saves  cooling  techniques  were  investigated  and 
aaalyses  were  aade  to  deteraine  hoM  practical 
tack  technique  Mould  be  if  incorporated  into  a 
100-aan  skelter.   The  techniques  were  •%    follows: 
buried  pipe  grids  using  water  as  the  keat  trans- 
fer aediua.  a  crusked  rock  keat  sink  using  air 
as  tke  keat  transfer  aediua,  vapor  coapression 
and  absorption  systeas.  well-water,  ice  storage 
utiliiing  aechanical  refrigeration,  coapressed 
air.  and  liquid  oxygen.   Eack  systea  was  exaained 
witk  respect  to  the  lengtk  of  tiae  it  could  be 
effectively  operated,  and  its  auxiliary  require- 
aeatt.   None  of  the  teckaiques  appear  to  be  satis- 
factory in  all  respects;  kowever.  the  use  of  well- 
water  is  very  attractive  providing  it  is  readily 
available  at  a  cool  eaough  teaperature.   Since 
power  requireaents  are  closely  allied  witk  cool- 
ing systeas  the  probleas  associated  with  power 
supplies  are  discussed.   Tke  last  section  of  tke 
report  is  devoted  to  tke  total  energy  concept 
Htiliiing  gas  turbine  package  systeas.  (Author) 


14.    MATERIALS  (NON-METALUC) 

AD-^15  667      Oiv.   U 
(TISTM/ODN)  OTS  price  $3.60 

Foreign  Teck.  Oiv.,  Air  Force  Systeas  Coaaand, 

Mr igkt-Patterson  Air  Force  Base.  Okio. 

THt  CHA.NGii  IN  THE  PHYSICO-MtCHANICAL  AND  tX^CTRO- 

INSULATIONAL  PROPlRTII^S  OF  SOMt  COHPRcSSlIO  NA- 

Tl^RIALS  UNOcR  THt:  INFLUENCE  OF  T>£IIPERATURt;  AND 

OTHER  FACTORS  (MOISTURE.  FUELS  AND  OILS). 

by  V.  A.  Zakbarov,  G.  N.  Nadeakina  and  V.  I. 

Sakbarova.   15  Apr  63.  37p. 

FTD  TT62  1857  Unclassified  report 

Trans,  froa  Stek  lotekstol  i'ty  I  Orngiye 
Konstruktsionnye  Plastiki.  pp.  130-I68.  I96O. 

Descriptors:   ('Glass  textiles.  Mechanical 
properties),  ('Electric  insulation.  Materials). 
Electrical  properties.  Powders.  Dielectric 
properti>'s.  Stability.  Tb'eraal  stresses,  Fuel 
oil,  Teaperature.  Plastics,  Asbestos,  Fibers, 
Fuels,  Nolsture.  Tests. 


AD-AI5   674  Oiv.       U.    17, 

(TISTM/BRN)    OTS   price    $8.10 


26 


Foreign    Tech    Div..    Air    Force    Systeas    Coaaand, 

Hright-Patterson    Air    Force    Base.    Okio. 

TECHNOLOGY    OF   CEH\MICS    AND    REFRACTORIES 

(SELECTED    PARTS) . 

by    P.    P.    Budnikov    and    A.    S.    Berezknoy.     18    Apr    63, 

79p. 

FTD  TT63  10^  Unclassified  report 

Trans,  froa  Tekhnol  og  i  y  .1  Ker.iaiki  I  Ogneuporov, 
Gosudars t vennoye  Izdatel'stvo  Literatury  Po 
St roi tel • sty .  Arkhitekture  I  Stroitel'nya 
Materialaa,  Moskvi.  pp.  37^-396,  400-^09. 
421-^2^.  1962. 

Descriptors:   ('Refractory  aaterials.  Oxides), 
(•Ceramic  aaterials.  Processing),  Ceaents. 
Ceraets.  Crucibles,  Aluminum  conpounds. 
Beryllium  compounds.  Magnesium  compounds. 
Calcium  compounds.,  Zirconium  conpounds.  Thoriui 
compounds.  Uranium  compounds.  Material  form- 
ing. Heat  treatment.  Sintering.  Extrusion. 
Manufacturing  a<?thods.  Coatings.  Casting. 
Ball  mills.  Furnaces.  Nuclear  properties. 
Cutting  tools.  Dies,  Bearings.  Thermal 
conductivity.  Thermal  expansion,  Mechanical 
properties.  Crystal  structure.  Metals. 


AD-415  733 
(TISTM/TCC) 


Div.   U.  A 
OTS  price  $1 .00 


Pennsalt  Ckeaicals  Corp.,  Pki ladelpki a.  Pa. 

AN  ATTEMPT  TO  SYNTHESIZE  A  COORDINATION  POLYMER 

OF  THE  TYPE  ^-M(AA;Y-)X. 

by  B.  P.  Block  and  Joseph  Simkin.   Apr  63,  1Cp. 

Tecknical  rept.  no.  }t 

Contract  Near26870C,  Task  336  ^08 

Unclassified  report 

Descriptors:   ('Inorganic  polymers.  Complex 
compounds),  (•Coaplex  coapounds,  Inorganic 
polyaers),  (•Organic  coapounds.  Metalorganic 
coapounds),  Organic  phosphor  coapounds.  N- 
Heteocyclic  coapounds,  Pkosphine  oxides.  Ben- 
zene, Zinc  coapounds,  Syntkesis  ^Ckeaistry), 
Stability,  Oecoaposi t ion.  Temperature,  Spectra 
(Infrared),  Aroaatic  compounds.  Organic 
nitrogen  coapounds. 

Tke  atteapt  to  aake  Zn(IDP)PkP03  led.  instead,  to 
Zn2(IDEP;iPhP03;2  Mhere  IDP  represents  2,2-laino- 
dipyridine.   Tke  presuaably  analogous  Zn>,py/PhP03 
was  also  prepared.   It  is  suggested  that  these 
substances  are  polyaers.   Their  theraal  stabil- 
ities, kowever,  are  not  high.   This  is  related  to 
the  presence  of  neutral  ligands  and  a  strong 
bridging  group.   Reasons  for  the  foraation  of  the 
product  observed  are  discussed.   (Author) 


AD-415  73il 
(TISTM/TCG) 


Dl».   U.  4 
OTS  price  $1 . 10 


Pennsalt  Cheaic.ils  Corp.,  Philadelphia.  Pa. 

INORGANIC  COORDINATION  POLYMERS.  IV.  THE 

ATTEMPTED  REPLACEMENT  OF  ACETYLACETONATE  LIGANDS 

WITH  PICOLINATE  LIGANDS. 

by  A.  J.  Snr.iceno  .ind  B   P.  Block.  Mar  63,  8p. 

Technical  rept.  no.  35 

Contract  Nonr2687C::,  Task  NR356  4C8 

Unclassified  report 

Descriptors:   ('Inorganic  polymers.  Complex 
compounds),  ('Complex  conpounds.  Inorganic 
polymers),  ('Organic  compounds.  Metalorganic 
compounds),  Org.inic  phosphoric  compounds. 
N-heterocycIi c  coapounds.  Phosphene  oxides. 


M 


Benzene.  Chromium  compounds.  Ckcmica 
tions.  Syntkesis  (Chemistry).  Chemic 
sis.  Spectra  (Infrared).  Absorption, 
ment  reaction.  Polymerization.  Organic 
compounds.    Aromatic    compounds. 


A    study    of    the    reaction    between    t  ri  s  (  pliicol  i  nat  0} 
chromi um(l 1 1)    and    di phenyl phos phi ni c    aiid    in 
stoichi omctry   expected    to   yield  Cr(C5H^aC00} 
(OP(C6H5)20)2.    (Author) 


AD-415   923  Div.       U.    25 

(TISTM.BRM)    OTS    price    $3.60 

Tyco    Inc..    Nlathan,    Mass . 

THE    TRAVELLING    SOLVENT    METHOD    OF    CIIYST 

CROMTH. 

Final    summary    rept., 

by   M.    Heinstein.    M.    A.    Mright.    L.    B.    G 

and    A.    I.    Mlavsky.    July    63,    3Cp. 

Contract    AF19    6C4   8SC3,    Proj.    4608.    Ta 

AFCHL    63   3U  Unclassified 
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Descriotors:  ('Single  crystals.  Cry 
arowth),  ('Semiconductors.  Single  cr 
('Silicon  alloys.  Carbon  alloys),  (' 
alloys,  Arsenic  alloys).  Intermetall 
compounds.  Purification.  Zone  meltin 
Electrical  properties.  Diodes  (Semic 
Silicon  compounds.  Gallium  compounds 
Arseni  des . 
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Plastics    Lab.,    Princeton    U.,    N.    J. 

PLASTICS    LABORATORY    REPORT. 

Final    rept, . 

by  L.  F.  Rahm.  1  Aug  63.  Up.  Rept.  no. 

Contract  DA31  124ARO  D21 ,  Proj.  356  375 

AROD  3654:6  Unclassified  r 


( 


Descriptors:  ('Polymers.  Synthesis 
tfy)).  ('Dielectrics.  Plastics},  ('PI 
Mechanical  properties'.  Molecular  str 
Cheaical  bonds.  Polymerization.  Catal 
Electromagnetic  properties,  Semicondu 
Impurities,  Hall  effect.  Crazing, 
Crystallization. 


Contents:  (1;  Chemistry  Section:  Pol 
tion  of  nonconjugated  double  bond  syst 
thesis  of  Multiple-stranded  Polymers; 
Dielectrics  section:  Studies  in  semi- 
high  polymers;  and  (3!  Mechanical  Sect 
Failure  mechanism  in  glassy  state  poly 
Crystallization  mechanisms  in  isotacti 


AD-4I6  036     Div.   U 
(TISTM/AM)  OTS  price  $3.60 

Midwest  Research  Inst.,  Kansas  City,  Mo. 
A  STUDY  OF  THE  PHYSICAL  BASIS  OF  THE  ME( 
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PROPERTIES  OF  CERAMICS. 

Final  rept.,  18  Apr  62-17  Apr  63, 

by  Gordon  E.  Gross.  Aug  63,  30p. 

Contract  AF33  657  8572,  Proj.  7350,  Task  735003 

ASD  TDR63  605.  pt.  1     Unclassified  report 

Descriptors:   ('Ceramic  materials.  Mechanical 
properties),  ('Reviews,  Ceramic  aaterials). 
Fracture  (Mechanics).  Derylliua,  Ductility, 
Stresses.  Crystal  lattices,  Brillouin  zones, 
Brittleness,  Hydrostatic  pressure.  Vacuum, 
Test  equipaent.  Surfaces,  Energy,  Single  crys- 
tals, Data,  Magnesium  compounds.  Oxides,  Test 
aethods,  Geraanium,  Hall  effect,  Kesistance 
(Electrical),  Theory,  Bibliographies. 

A  literature  survey  of  the  properties  of  ceram- 
ics, both  classical  and  more  recent  solid  stale 
theory,  is  presented.   A  better  understanding  of 
the  ceramic  properties  as  related  to  their  elec- 
tron-lattice structure  was  gained  by  correlating 
the  aechanical  properties  of  brittleness  and  duc- 
tility with  the  electronic  and  crystalline  [lat- 
tice;  properties  of  materials.   To  achieve  the 
above,  three  goals  were  set:  (1,  to  establish  a 
physical  basis  for  the  brittleness  and  ductility 
of  insulators  (e.g.,  ceramics)  and  semi-metallic 
aaterials;  (2)  to  develop  an  understanding  of 
the  role  of  surface  energy  in  fracture  of  ceram- 
ics and  other  nonaetals;  and  (3;  to  reach  some 
practical  conclusions  regarding  the  scatter  in 
test  values  for  strength  of  ceramic  specimens. 
Experimental  methods  and  results  are  given  for 
surface  energy  and  Hall  coefficient  measurements. 
(Author) 


AD-416  047     Div.   U.  8 
(TlSTM/AM)  OTS  price  $8.10 

Radio  Corp.  of  America,  Soaerville,  N.  J. 
GALLIUM  ARSENIDE  VAKACTOH  DIODES. 
Final  developaent  rept.,  27  June  62-27  June  63,' 
by  H.  Kressel,  A,  Soloaon,  G.  Kupsky  and  H,  Lee. 
26  Aug  63.  79p. 

Contract  NObsr87405.  Proj.  SH008031,  Task  9349  . 

Unclassified  report 

Descriptors:   ('CaUiua  alloys.  Arsenic  alloys;, 
('Varactor  diodes.  Gallium  compounds).  Semicon- 
ductor devices.  Frequency  multipliers.  Epitax- 
ial growth.  Diffusion,  Standing  wave  ratios. 
Heat  treatment,  Measurements,  Data,  Tables, 
Equations,  Design,  Kesistance  (Electrical,, 
Zinc,  Impurities,  Tin.  Silicon,  Impregnation, 
Production,  Crystals,  Electric  currents. 

Three  types  of  devices  for  high  efficiency  power 
conversion  between  12Gc  and  24Cc  were  designed. 
The  first  type.  Device  A,  was  designed  to  yield 
40J  conversion  efficiency,  with  a  minimum  of  25bw 
power  input.   Device  B  and  C  were  designed  to 
handle  a  ainiaua  100aw  and  250aw  input  power,  re- 
spectively. High  cutoff  diodes  require  an  optimua 
coabination  of  breakdown,  series  resistance,  and 
junction  capacitance.   The  use  of  p+nn+  epitaxial 
structures,  with  closely  controlled  n-region 
properties,  offer  the  best  aeans  of  achieving 
this  goal.   A  nunber  of  excellent  devices  were 
fabricated  with  such  material.   Since,  however, 
the  technology  of  galliua  arsenide  epitaxial 
■aterial  preparations  is  still  at  an  early  stage, 
aechanical  means  of  controlling  the  diode  base 
thickness  were  also  investigated.   A  'iwell'i 
technique  in  which  the  base  region  directly  under 
the  junction  is  minimized  has  proved  to  be  a 
practical  means  of  fabricating  high  quality 
diodes.   (Author) 
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AO-^16    120  Oi».       U 

(TISTM/OON)    OTS    price   |1.60 

Ktditoae  Scitatific  laforaation  Center,  Redstone 

Arteaal.  Ala. 

tFFECT  OF  ANNEALING  OF  POLYMER  GLASSES  ON  THE 

TtiPERATURE  DEPENDENCE  OF  THE  HEAT  CAPACITY  IN 

THE  SOFTENING  RANGE. 

by  H.  V.  Volkenshtein  and  Yu.  A.  Sharono*,  tr.  by 

lagcborg  V.  Baker.  21  Aug  63,  Kp. 

KSIC  Iraat.  ■•.  ^7      Unclassified  report 

Trans,  froa  Vysokoableku lyarnye  Soedineniya  3:11. 
pp.  1739-1745,  1961. 

Descriptors:   ("Polyners,  Heat  treataent) , 
(•Glass,  Heat  treatRent) ,  Specific  heat,  Vinyl 
i  plastics,  Styrene  plastics.  Enthalpy.  Therao- 
dynaaics ,  Cooling 

By  the  aetbod  of  dynaaic  heat  capacity  the 
softeaing  of  non-crystallising  vitreous  polyaers, 
such  as  polyvinylacetate  and  polystyrene,  was 
investigated.   It  Mas  established  that  the  prog- 
ress of  heat  capacity  teaperature  substantially 
depended  upon  (1}  heating  rate,  (2)  annealaent 
at  teaperatures  lower  than  the  vitrification 
teaperature,  and  (3)  the  rate  of  the  preliainary 
cooling.   (Author) 


AD-A16  ^3J, 
(TISTH/ODN) 


Div. 
OTS  price 


U.  26 

$2.60 


IIT  Research  Inst.,  Chicago.  111. 

GLASS  FIBER  STRENGTH  ENHANCEMENT  THROUGH  BUNDLE 

DRAMING  OPERATIONS. 

Quarterly  progress  rept.  no.  A.  7  Mar  63- 

7  Jane  63, 

by  R.  H.  Cornish  and  R.  M.  Chaney.   June  63.  22p. 

Contract  N600  19  58450 

Unclassified  report 


•••crlptorst   ("Glass  textiles,  Produetioa>, 
(•Ceraaic  fibers.  Productions?  .  Drawing 
(Machine  processing).  Mechanical  properties. 
Tensile  properties.  Manufacturing  aethods, 
Photoaicrography ,  Surface-active  substances. 


■ork  toward  the  developaent  of  a  production  tech- 
■iquc  for  bundle  drawing  fibers  with  greatly 
tahaaeed  tensile  strength  is  described.   This 
■ork  includes  studies  on  sise,  dependence  of 
strength,  wett ing-dewett ing  of  glass  fibers  by 
■•tals,  aetallixing  techniques,  bundle  drawing 
Stadies,  bundle  separation  studies,  and  speciaen 
fabrication.   Fibers  in  the  size  range  froa  1  to 
3  aicrons  were  drawn  in  bundles,  separated  froa 
the  bundles,  and  shown  to  exhibit  tensile 
strength  well  in  excess  of  1,000,000  ps i .  Super- 
Strength  fibers  produced  by  this  aethod  can  be 
aade  in  continuous  lengths  as  opposed  to  'whis- 
kers* which  are  Halted  to  discrete  lengths. 
(Author) 


AD-416  271      Div.   U,  25 
(TISTM/BRW)  OTS  price  $1.10 

Carborundua  Co.,  Niagara  Falls,  N.  Y. 

A  STUDY  OF  FUNDAMENTAL  MECHANICAL  PROPERTIES  OF 

CERAMIC  SINGLE  CRYSTALS. 

Bi-aonthly    progress    rept.    no. 

by  P.  T.  B.  Shaffer  and  H.  D. 

4P. 

Coatraet  N600  19  59749 

AEC  Rept.  no.  NP12874 


2,  15  Mar-U  May  63. 
Batha.  22  May  63. 


Uaclassified  report 


Descriptors:   ("Silicon  coapounds.  Carbides). 
('Crystals,  Mechanical  properties).  Elasticity. 
Loading  (Mechanics),  Deflection,  Measureaent, 
lapurities.  Boron,  Test  equipaent.  Thickness, 
Ceraaic  aaterials.  Single  crystals. 

Additional  data  on  strength  and  elastic  proper- 
ties of  boron-doped  silicon  carbide  crystals  have 
been  obtained  on  thin  (l0-70au)  crystals.   Anal- 
yses are  being  aade  to  deteraine  the  specific 
effect  of  iapurities  on  strength.   (Author) 


AD-iil6  276     Div.   U 
(TISTM/BRM)  OTS  price  $1.60 

Buffalo  U.,  N.  Y. 

(No  title). 

Progress  rept.  no.  17,  1  Nov  62-1  May  63, 

by  N.  Juul,  S.  Sato  aad  H.  E.  Strauss.  1  May  63, 

up. 

Contract  AF33  616  7791 

AEC  Rept.  no.  NP1287S      Unclassified  report 

Descriptors:   ("Carbon,  Elasticity),  ("High 
teaperature  research.  Carbon),  Creep.  Graphite. 
Theraal  conductivity.  Theraal  diffusion,  Meas- 
ureaent. Heat  treataent.  Density,  Resistaace 
(Electrical),  Teaperature,  Test  equipaent. 
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AO-416  304     Div.   14 
(TISTM/BRM)  OTS  price  |1.10 

Naval  Applied  Science  Lab.,  Brooklyn,  N.  Y, 

STANDARDIZATION  PROGRAM  ON  SHELF  AGING  OF 

SYNTHETIC  AND  NATURAL  RUBBER  MATERIALS. 

Final  rept. 

11  Sep  63,  lOp. 

NASL  5974  Unclassified  report 

Descriptors:   ("Rubber,  Aging  (Materials)), 
("Synthetic  rubber,  Aging  (Materials)),  Stor-!- 
age.  Low  teaperature  research.  Data.  Tables, 
Elastoaers,  Gaskets,  Vibration  isolators, 
Teaperature,  Tlae,  Heat,  Huaidity,  Air,  Carbon 
dioxide.  Tensile  properties,  Coapressive  prop- 
erties. Tests.  Standardisation,  Rubber  gaskets. 
Rubber  seals. 

The  U.S.  Naval  Applied  Science  Laboratory  was 
authorised  to  continue  the  7-yr  shelf  aging  pro- 
graa  to  deteraine  whether  the  shelf  life  of 
elastoaeric  end-iteas  can  be  extended  beyond  3 
years  and  to  deteraine  the  correlation  between 
shelf  aging  and  accelerated  heat  aging.   The  test 
prograa  was  aodified  to  deteraine  at  12-aonth  in- 
stead of  6-Bonth  intervals  the  tensile  strength, 
elongation,  tensile  product,  modulus  at  300K 


elongation  and  swelling  ratio  of  the  p 
unpackaged  speciaens  currently  being  s 
shelf  aging  and  low  teaperature  condit 
The  saaples  consisted  of  a  butadiene-s 
low  teaperature  gasket  aaterial,  a  Bun 
■aterial,  a  natural  rubber  door  hatch 
terial  and  a  neoprene  GR-T  shock  aount 
(Author) 


AD-416  330     Div.   U.  30 
(TISTM/TCG)  OTS  price  $2.60 

Aray  Electronics  Research  and  Developa^ft 

Agency,  Fort  Nonaouth.  N.  J. 

PREPARATION  AND  DIELECTRIC  PROPERTIES  0f  A 

RULTICOMPONENT  METALLIC  OXIDE  FILM. 

by  Janina  J.  Mitchell.  Mar  63.  18p. 

DA  Task  3A94  15  006  03 

AELRDL  TR2340  Unclassified  rei^^rt 

Descriptors:   ("Metal  filas.  Oxides) 
("Oxides.  Metal  filas).  ("FILMS,  Diel 
Preparation.  Thickness.  Capacitance 
trical  properties.  Measureaent,  Teapeji 
X-rays.  Deforaation.  Fluorescence.  Elji 
aicroscopy.  Bariua  coapounds.  Titani 
coapounds.  Strontiua  coapounds.  AicohMls 
Salts.  Photographic  plates. 
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A  new  aethod  for  the  deposition  of  aao 
and  coherent  filas  of  Ba .  Ti  and  Sr  ox 
discussed.   Details  of  preparation,  de 
and  aethods  of  electrical  and  structura 
analysis  are  given.   The  data  indicate 
filas  are  suitable  for  electronic  appli 
it  is  suggested  how  the  filas  aay  be  further 
iaproved.  (Author; 


AD-416  435      Div.   14 
(TISTB/AAR)  OTS  price  $1 .60 


Forest  Products  Lab.,  Vlariison,  Wis. 

STRENGTH  AND  RELATED  PROPERTIES  OF  MOUN 

HEMLOCK, 

by  Robert  L.  Youngs.  July  63,  1<.p.  Rese 
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(TISTM/AMS)    OTS    price    $26.00 

Army    Research    Office,    Durham,    N.    C. 
PROCEEDINGS.       ARMY    CONFERENCE    ON    DYNAMIC    BE- 
HAVIOR   OF    MATERIALS    AND    STRUCTURES,     SPRINGFIELD 
ARMORY,    SPRINGFIELD,    MASSACHUSETTS,     26-28    SEP- 
TEMBER   1962,    WITH    ABSTRACT    SUPPLEMENTS    OF    SYM- 
POSIUM   ON    STRUCTURAL    DYNAMICS    UNDER    HIGH    IMPULSE 
LOADING,    l-'-lfl    SEPTEMBER    1962.    DAYTON,    OHIO, 
CO-SPONSORED    BY   THE   AERONAUTICAL   SYSTEMS    DIVISION 
AND    OFFICE    OF    AEROSPACE    RESEARCH.       SYMPOSIUM    ON 
DYNAMIC    BEHAVIOR    OF    MATERIALS,     27-2S    SEPTEMBER 
1962,     ALBrRQUEROUE.    NEW    MEXICO,    CO-SPONSORED    BY 
THE    UNIVERSITY    OF    NEW    MEXICO    AND    ROCKY    MOUNTAIN 
DISTRICT,    A.     S.    T.    M. 
1962,    553p. 

Unclassified    report 

Descriptors:       ("Materials.    Symposia).     ("Sya- 
posia.    Materials).     ("Mechanics.    Symposia), 
Test    aethods.    Tests.    Stresses.    Statics, 
Dynaaics,    Loading    (Mechanics),    Mechanical 
properties.     Iron,    Steel,    Test    equipaent, 
Underground    explosions.    Shock    waves.    Fracture 
(Mechanics),    Mechanics,    Armor    plate.    Explosions, 
Deforaation,    Rubber,    Nylon,     Pho toel as t i c i t y , 
Solids.     lapar.t    shock,    V  i  sroelas  t  i  c  i  t  v.    Crystal 
lattice    defects,     Polyaers,     Plas t i cs , ' Abst rac ts , 
Single    crystals. 
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AD-415    69c  Div.       15 

(TISTP/HG)    OTS    price    |9 . 60 

Space   Technology   L.ibs.,    Inc.,    Redondo   Beach. 

Calif. 

NUMERICAL  ANALYSIS  OF  SYSTEM  AVAILABILITY  AND  OF 

PARAMETER  ESTIMATION  METHODS. 

by  N.  J.  HoMard  and  N.  Kaufman.   Aug  63,  105p. 

Contract  AFC4  6^4  3 

Unclassified  report 

Descriptors:   (*riuaerical  analysis.  Data), 
('Conputers,  Theory),  (*Hat hena t i ca 1  models. 
Simulation),  Propramming  (Computers),  Equations, 
Tables,  Analysis,  Weapon  systems,  Monte  Carlo 
methods,  Failun-  (Mechanics),  Checkout  equip- 
ment. Probability.  Operations  research. 
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Operations  Research  Center,  U.  of  Calif., 

Berkeley . 

NOTES  ON  OPERATIONS  RESEARCH  —  1, 

by  Richard  M.  Cottle.   July  63.  30p.  ORC63  19 

RN1  RN3 

Coatract  Nonr22283 

Unclassified  report 

Descriptors:   ('Operations  research.  Mathe- 
matical analysis).  Matrix  algebra.  Games  the«ry. 
Linear  programming.  Combinatorial  analysis. 
Probability,  Vonlinear  sy s t ems , '  I nequal i t ies, 
Sckedul ing. 

iCoatents:   Formal  Self-Duality  in  Nonlinear 
Programming,  An  Infinite  Game  Kith  a  Convex- 
Concave  Payoff  Kernel,  Leontief  Matrices  Nith 
Substitution,  Some  Quantitative  Combinatorial 
Search  Problems,  Methods  of  Solutions  of  Linear 
Programming  Under  Uncertainty,  Multiplex  Method. 


AD-i15  759     Div.   15 
(TISTP/HG)  OTS  price  $2.30 

Operations  Research  Ceater,  U.  of  Calif., 
Berkeley. 

POSITIVE  (SEMI-i  DEFINITE  MATRICES  AND  MATHE- 
MATICAL PROGRAMMING, 

by  George  B.  Daatzig  and  Richard  N.  Cottle. 
15  May  63,  20p.  ORC63  18RR 
Coatract  Nonr222S3 

Uaclassified  report 

Descriptors:   (*Ilatrix  algebra,  Theory). 
('Programming  languages.  Linear  programmi ng^ , 
Traasforma t ions  (Functions).  Partial  differ- 
ential equations.  Functions. 

A  general  mapping  w  of  points  z  in  RN  into  points 


w(x;  la  the  same  space  is  considered 
shown  that  classical  mathematical  pr 
problems  can  all  be  restated  as  find 
those  vectors  z  greater  than  or  equa 
map  into  w  greater  than  or  equal  to 
minimizes  zTw.  For  a  di f f erent iable 
with  a  positive  semi-definite  Jacobi 
obviously  sufficient  ( ' ' comp lementar 
condition  zTw  »  0  for  a  minimum  is  s 
necessary.  Next  considered  is  the  c 
eludes  quadratic  and  linear  programm 
■f  q  where  q  is  a  fixed  vector  and  M 
(semi-)  definite  with  constant  coeff 
is  noted  that  the  definiteness  prope 
served  for  any  equivalent  system  gen 
interchange  of  a  subset  of  correspon 
ments  of  z  and  w  or  what  is  the  same 
''block''  pivot  on  a  principal  minor 
this  result  is  related  to  recent  one 
by  A.  Tucker  and  P.  Nolfe,  it  is  pla 
corporate  its  proof  in  a  separate  Jo 
Finally,  a  simple  constructive  solut 
ratic  and  linear  programs  is  present 
sense  the  simplex  method  for  linear 
the  results  of  Barnnkin,  Dorf^n,  Mo 
and  Markowitz  on  quadratic  programs 
but  are  curiously  free  of  primal-dua 
Complementary  pairs  of  variables  pla 
(Author, 
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AD-415  76^      Di».   15 
(TISTP/HG)  OTS  price  $8.60 

Research  Triangle  Inst.,  Durham,  N.  C. 
ON  THE  NON-PARAMETHIC  ESTIMATION  OF  THE  PROBABIL- 
ITY DENSITY. 

by  M.  H.  Leadbetter.  2^  May  63,  96p.  Technical 
rept.  no.  1 1 ;  SU37 
Contract  Nonr342300 

Unclassified  report 

Descriptors:   ('Measure  theory.  Probability), 
(■Statistical  analysis.  Numerical  analysis). 
Statistical  functions.  Sequences.  Special 
functions.  Functions,  Integral  transforms. 
Integrals,  Integration,  Inequalities, 


AD-415  800      DiT.   15 
(TISTP/TL)  OTS  price  $1.60 

Purdue  U.,  Lafayette,  Ind. 

A  CHARACTERIZATION  OF  MULTICOHERENT  PEANO 

SPACES, 

by  A.  Lauria  and  C.  J.  Neugebauer.  Nov  5^^.  Hp. 

Contract  AF18  600  U8i,  ProJ.  17501 

Unclassified  report 

Descriptors:   ('Topology,  Measare  theory). 
Transformations  (Mathematics),  Algebra, 
Algebraic  topology. 


AD-415  831 
(TISTP/HG) 


Div.   15 
OTS  price  $2.50 


C-E-I-R,  Inc.,  Beverly  Hills.  Calif. 

TEST  CRITERIA  FOR  PEARSON  TYPE  III  DISTRIBUTIONS. 

Final  rept.,  Feb  c2-Jan  03. 

by  M.  H.  Mickey,  P.  B.  Mundle,  D.  N.  Malker  and 

A.  M.  Glinski.  June  63,  1C8p. 

Contract  AF33  657  7900.  Proj.  7071.  Task  7071  01 

ARL  63  100  Unclassified  report 

Report  on  Mathematical  Techniques  of 
Aeromechanics. 

Descriptors:   (.'Statistical  distributions. 
Statistical  tests).  ('Sampling,  Statistical 
data,.  Statistical  functions.  Statistical  anal- 
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ysis,  Probability.  Integral  equation! 
ential  equations.  Sequences,  Inequali 
Integral  transforms.  Fourier  analysis 
ries.  Tables.  Programming  (Computers) 

Goodness-of-f it  tests  for  the  family  of 
Type  III  distributions,  and  certain  subl 
are  investigated.   A  generally  applicab 
puter  program  to  calculate  the  large-sa 
distribution  of  the  parametric  Cramer-v 
statistic,  N  sub  n  squared  of  theta  equ 
times  the  integral:  (the  square  of  the 
ence  of  F  sub  n  of  X  and  F  of  X;  theta) 
(X;  theta),  for  an  efficient  estimator  | 
veloped  and  applied  to  the  Pearson  Type 
tribution,  the  gamma  distribution,  and 
exponential  distribution.   The  large-saUp 
tribution  theory  of  W  sub  n  squared  of 
extended,  and  theoretical  results  on  ad 
goodness-of-f it  tests  are  derived.   Hes 
sampling  experiments  are  presented  to  i 
the  appropriateness  of  the  tabulated  1- 
sample  results  to  samples  of  moderate 
sensitivity  to  the  particular  form  of 
mators  used.   Resulti'  of  sampling  exper 
are  presented  to  indicate  the  low  effic 
the  Pearson  criterion  K  for  testing  wh 
sample  has  been  drawn  from  a  Pearson  TyUe 
di-rtribution.   (.Author) 
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AD-.415  8^5      Div.   15 
(TISTP/HG)  OTS  price  .13. »^ 

Naval  Postgraduate  School,  Nonterev,  Ca 
ON  THE  REALIZATION  OF  LINLAI!  MULTIVAKIA 
CONTROL  SYSTEMS. 

by  George  J.  Thaler  and  llui  Tien  Rung. 
Op.  Research  paper  no.  39 

Unclassified  rep 

Descriptors:  ('Control  systems.  Line 
terns),  ('Synthesis.  Combinatorial  ana 
f'Matrix  algebra.  Theory).  Conbinator 
ysis.  Operators  (Mn t hena t ic s ) ,  Polyno 
Equations,  Functions.  Integral  transf 
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Purdue  Research  Foundation,  Lafayette,  ^  id. 

',    13p. 


by   A.    Lauria    and   C.    J.    Naugebauer. 
Technical    note   no.    18;    PRF1203 
Contract    AF18    600    U8^,    Proj.    17501 
AFOSR  TN59   802      Unclassified    report 
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Report  on  Analytical  Theory  of  Continuoij 
Transf ormat  ions. 

Descriptors:   ('Transformations  ( Mat hcjAat ics ) . 
Functions).  ('Topology,  Theory),  Sequ^ijces, 
Inequalities,  Mapping. 


AD-^15  895     Div.   15 
(TISTP/FEM)  OTS  price  $3.60 

Purdue  U. ,  Lafayette,  Ind. 

NORMAL  OPERATORS  ON  THE  BANACH  SPACE  l'*( 

PART  II:   UNBOUNDED  OPERATORS, 

by  G.  L.  Kratbe.  20  Nov  59,  36p. 

AFOSR  TN99  1212        Unclatilfied  repoM 


Descriptors:   ('Functional  analysis,  oUeratora 
(Mathematics)),  ('Algebras,  Theory),  Topology, 
Functions.  Transformations  (Mathematic 
Measure  theory.  Integrals,  Integral  trl^ntferms, 
Equations,  Inequalities. 
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AD-^15  933      Div.   15 
(TISTP/HG)  OTS  price  $1.60 

Israel  Inst,  of  Tech.  (Haifa). 

PRODUCTS  OF  AUTOMATA  AND  THE  PROBLEM  OF  COVERING, 

by  Abraham  Ginzburg  and  Michael  Yoeli.  July  63. 

17p.  Technical  rept.  no.  15 

Contract  N62558  3510 

Unclassified  report 

Descriptors:   ('Met amathemat i cs ,  Computers), 
Algebra,  Transformations  (Mathematics),  Number 
theory,  Sequential  analysis.  Topology,  Convex 
sets.  Tables. 

Convenient  relational  techniques  for  the  descrip- 
tion and  study  of  complete  or  partial,  finite  or 
infinite  automata  is  introduced.   By  associating 
with  every  input  two  binary  relations  an  easy  and 
concise  algebraic  method  for  the  study  of  homo- 
morphisms  and  covering  of  automata  is  obtained. 
(Author) 

AD-.i15  959      Div.   15  '     ' 

(TISTP/HG)  OTS  price  $5.60 

Oregon  U. ,  Eugene. 

BASIC  UESEARCH  IN  PROBABILITY  AND  STATISTICS  OF 

SEVERAL  SAMPLE  PROBLEMS. 

Final  rept..  1  July  61-30  June  63. 

by  Fred  C.  Andrews,  Donald  R.  Truax,  Robert  E. 

Odeh,  James  Q.  Denton  and  David  Huemer. 

31  July  63,  53p. 

Contract  AF^9  638  1057 

AFOSR  5230  Unclassified  report 

Descriptors:   ('Statistical  analysis.  Statis- 
tical functions),  ('Sampling.  Probability). 
Sequences,  Functions,  Convex  sets.  Integrals, 
Functional  analysis.  Tables,  Inequalities. 
Polynomials.  Measure  theory.  Statistical 
tests,  Analysis  of  variance. 


AD-i:i5  96c     Div.   15 
(TISTP/HG)  OTS  price  $1 
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British  Columbia  U.  (Canad.i). 

PROBLEMS  ASSOCIATED  WITH  THE  SCHRODINGER 

OPERATOR. 

Final  technical  rept.. 

by  C.  A.  Swanson  and  C.  W.  Clark.  June  63, 

Grant  AF  AF0SR61  89 

AFOSR  5232  Unclassified  report 


^P. 


Descriptors:       ('Statistical    functions. 
Operators    (Mathematics)),    Differential    equa- 
tions.   Topology,    Green's    function.    Functions, 


AD-^15    969  Div.      15 

(TISTM/TCG)    OTS    price    $1 , 
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Research  Triangle  Inst.,  Durham,  N. 

ESTIMATION  OF  THE  PROBABILITY  THAT  AN  OBSERVATION 

WILL  FALL  IN  A  SPECIFIED  CLASS, 

by  Walter  A.  Hendricks.   15  Mar  63.  Technical 

rept . 

Grant 


no . 
AF 


2;  SU7^ 
AF0SR62  309 


Unclassified  report 


Descriptors:   ('Statistical  analysis.  Proba- 
bility). ('Probability,  Statistical  analysis). 
Theory,  Sampling. 


AD-415  993       Div.   15 
(IISTP/HG)  OTS  price  $2.60 


Institute  for 
matics,  U.  of 
APPROXIMATION 


Fluid  Dynamics  and  Applied  Mathe- 

Maryland,  College  Park. 

OF  SOLUTIONS  OF  MIXED  BOUNDARY 
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VALUE  PROBLEMS 

DIFFEHENCES. 

by  J.  H.  Draable  and 

Technical  note  BN3^o 

NSF  Grant  CP3  and  AFUSR 

AFOSR  Rept.  no.  J231 


FUR  PUISSUN'S  EQUATION  BY  FINITE 

B.  E.  Hubbard.  Jyly  63.  18p. 


Graat  62  454 

Unclassified  teport 


Descriptors:   ("Boundary  value  problens. 
Difference  equations),  (•Partial  differential 
equatioas,  Operators  ( Hatheaat ic s ) ) .  Fanctions, 
Taylor's  series,  laequal i t ies ,  Errors,  Green's 
functions,  Numericul  analysis. 


AD -A 15  994 
(TISTP/HG) 


OTS 


Dl». 
price 


15 

•4.60 


laititute  for  Fluid  Dynaaici  and  Applied  Matke- 

■atics,  U.  of  Maryland,  College  Park. 

NEM  MONOTONE  TYPE  APPROXIMATIONS  FOR  ELLIPTIC 

PROBLEMS. 

by    Jaaes    H.    Braable    and    Bert   E.    Hubbard. 

July   63,    37p.    Technical    note    BN327 

NSF   Grant    GP3    and   AFOSR   Grant    62  454 

AFOSR    Rept.    a*.    5237  Uaelaitified   report 

Descriptors:       ("Partial    differential    equations. 
Nuaerical    analysis),     (•Boundary   value    problens. 
Errors),    Operators    (Matheaat ics ) ,    Green's 
functions.    Functions,    Matrix   algebra.    Algebra, 
Series.    Inequalities. 


AD-416   000  Div.       15.    25  — • 

(TISTP/HG)    OTS    price    $9.60 

Applied    Matheaatics    and    Statistics    Labs., 

Stanford    U..    Calif. 

ON    THE    NECESSARY    CONDITION    FOR    OPTIMAL    CONTROL    OF 

NONLINEAR    SYSTEMS. 

by    Hubert    HaUin.       13    June    63.     IIOp.    Technical 

rept .  no .  116 

Contract  Nonr22511,  ProJ .  NR041  086 

Unclassified  report 

Descriptors:   (•Nonlinear  systeas.  Control). 
(•Control  systeas.  Functions).  ('Differential 
equations.  Topology),  Tran sf oraat i on s  (Mathe- 
aatics), Measure  theory,  Geoaetry.  Topology. 
Linear  systeas,  Nuaerical  analysis,  Integrals, 
Inequalities.  Calculus  of  variations.  Matrix 
calculus.  Algebra,  Convex  sets.  Propagation. 
Perturbation  theory.  Trajectories. 


AD-416  005 
(TISTP/IIG) 


OTS 


Div.   15 
price  $1.10 


Institute  for 
(Na  title) . 
Techaical  status 
1963.  2p. 
Contract  AF49  638 
AFOSR  5226 


Advanced  Study,  Princeton.  N. 
for  1962-1963. 


J. 


rept. 

253, 


Proj.  9783 
Unclassi  f ied 


report 


Descriptors:   ('Bibliographies,  Matheaatics). 
(•Research  prograa  adainis trat ion.  Scientific 
research).  Groups  (Matheaatics;,  Algebraic 
topology,  Geoaetry,  Algebras. 
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Research  Triangle  Inst.,  Durhaa.  N.  C. 

PAIRED-COMPARISON  EXPERIMENTS  INVOLVING  FIVE 

RESPONSE  CLASSES. 

by  Wllliaa  A.  Glenn.   29  Mar  63.  21p.  Technical 

rept.  no.  3;  Rept.  no.  SU74 

Grant  AF  AF0SR62  309 

AFOSR  5035  Unclassified  report 


Descriptors:   (•Probability.  Statistical 
analysis).  Least  squares  aethed,  Saapling. 
Statistical  tests.  Statistical  processes. 

A  paired  coaparison  is  aade  by  presenting  two 
treaiaents  to  a  Judge  who  is  asked  to  choose  the 
one  that  he  considers  the  better  on  the  basis  of 
soae  common  characteristic.   For  example,  the 
treatments  may  be  two  blends  of  coffee  and  the 
comparison  consists  of  selecting  the  blend  with 
the  better  flavor.   A  paired-comparison  experi- 
ment involves  the  pairwise  coaparlsons  of  two  or 
aore  treataents  by  one  or  more  Judges.   It  is 
proposed  to  extend  the  method  of  Glenn  and  David 
to  cover  paired-comparison  experiments  involving 
five  response  classes.   This  will  be  accomplished 
by  making  the  assumptions  that  a  tie  will  occur 


re- 
be- 


Dy  masing  ine  asiunpiions  inai  ■  iic  wiii  »>■■ 
whenever  the  difference  between  the  Judge's  i 
sponses  to  two  stimuli  under  comparison  lies 
low  a  first  threshold,  a  mild  preference  wil.  -. 
declared  whenever  the  difference  lies  between 
the  first  threshold  and  a  second  threshold,  and 
a  strong  preference  will  be  declared  when  the 
difference  exceeds  the  second  threshold.   There 
Mill  thus  be  five  admissible  response  classes. 
viz.  the  two  ai Id-preference  classes,  the  two 
strong-preference  classes,  and  the  no-preferences 
(or  ties)  class.   (Author) 


AD-416  118       Div.   15 
(TISTP/JP)  OTS  prica  $6.60 

Copenhagen  V.     (Denmark,. 

SINGLE  SAMPLING  INSPECTIONS  PLANS  KITH  SPECIFIED 

ACCEPTANCE  PROBABILITY  AND  MINIMUM  COSTS, 

by  A.  Hald.  July  63.  68p. 

Contract  N62558  3C73.  Proj.  NRC42  225 

Unclassified  report 

Descriptors:   (•Saapling.  Quality  control,. 
Probability,  Games  theory. 


To  design  an  econoaical  saapl 
necessary  to  know  the  costs  o 
tion.  the  costs  of  wrong  deci 
quality  distribution  of  lots 
inspection,  the  prior  distrib 
it  is  impossible  to  specify  t 
tion  in  detail  but  a  vague  kn 
which  means  that  not  enough  i 
ainiaax  solution  to  be  satisf 
then  is  to  choose  a  third  pr i 
reasonable  solution.  The  pr i 
present  paper  is  to  specify  t 
probability  for  one  quality  1 
the  costs  of  another  quality 


ing  plan  it  is 
f  sampling  inspec- 
s  i  on  s .  and  the 
submitted  for 
u  t  i  on .   Sonet  imes 
he  prior  distribu- 
ouledge  is  available 
s  known/for  the 
actory.   The  problem 
nc  i  pie  lead  ing  to  a 
nciple  used  in  t  he 
he  acceptance 
eve  1  and  minimize 
level .   (Aut  hor 


AD-416  315     Div.   15,  2 
(TISTP/MFA)  OTS  price  $8.10 

Ohio  State  U. ,  Columbus. 

ERROR  ANALYSIS  OF  A  TR ILATERAT ION  NETWORK  MITH 
AND  MITHOUT  THE  LAPLACE  CONDITION, 
by  Milliaa  Arthur  DeLoach,  Jr.  1  »63.  84p. 

Unclassified  report 

Master ' s  thesis. 

Descriptors:   ('Errors.  Analysis).  ("Geodesies, 
Equations),  ("Position  finding.  Mea s ureaent ) , 
Networks,  Earth.  Tr i gonoaet ry .  Matrix  algebra, 
Tables. 


AD-41fc  3'^1      Div.   15 
(TISTP/MH)  OTS  price  $1.60 

Aarhus  U.  (Denaark). 

INVESTIGATIONS  ON  FLUCTUATIONS  OF  SUMS  OF  RANDOM 

VARIABLES. 
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Final  rept., 

by  C.  Sparre  Andersen.  15  July  63,  1 

Ceatract  AF61  052  42 

AFOSB  5251  Unclassified 


Descriptors:   (•Statistical  distri 
Sequences),  Polynoaials,  Matrix  a 
Funct  ions. 
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AD-416   364  Div.       15 

(TISTP/HG)    OTS   price    $4.60 

University    Coll..    Cork    (Eire). 

NON-LINEAR    BENDING    OF    AN    ANNULAR    PLAHE,     II, 

INTEGRATION    OF    REISSNER'S    AND    VON    KAJhmAN'S 

EQUATIONS, 

by    Vincent    G.    Hart.    June   63,    44p.    Teji^hnical 

rept.    no.    3 

Grants  AF  E0AR61  4  and  AF  EOAR63  64 

AFOSR  5164  Unclassified  Meport 


Descriptors:   ('Nonlinear  differen 
tions.  Integration,.  'Taylor's  ser 
Nuaerical  analysis.  Functions,  Tr- 
(Mat heaat ics) ,  Nuaerical  aethods 
dures.  Tables,  Digital  coaputers. 
Pressure.  Rings,  Differential  equ 


Concern  is  with  the  equilibriua  of 
plate  bent  out  of  its  initial  plane 
edge  forces.   The  results  of  integr 
governing  non-linear  differential  e 
Reissner  are  coapared  with  the  resul 
grating  von  Karaan's  equations  for 
(Author) 


A0-;i6  405     Div.   15 
(TISTB/AAR)  OTS  price  $4. 
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(  .  Pa. 


Institute  for  Research,  State  Colleq 

MEASUREMENT  OF  SUBJECTIVE  PR0BABILI1 

DISTRIBUTIONS, 

by  Masanao  Toda.  July  63,  34p. 

Contract  AF19  628  2968,  Proj.  4690,  Mask  469003 

ESD  TDR63  407  Unclassified  i eport 


Descriptors:  ('Probability,  Distt 
Measureaent,  Gaae  theory,  Decisi'on 
Matheaatical  analysis. 

Five  experimental  one-person  gaaes  a 
which  proaise  both  valid  and  efficie 
ment  of  discrete  and  continuous  subj 
bility  distributions.   All  of  these 
the  characteristic  that  it  is  to  the 
of  the  decision  aaker  to  respond  in 
consistent  with  his  actual  expectati 
aeasureaent  procedures  are  efficient 
It  appears  that  soae  of  the  procedu 
used  to  aeasure  continuously  changi 
probabilities.   (Author) 
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MATHEMATICS  -  Division  15 

AD-416  409      Div.   15 
(TISTP/MFA)  OTS  price  $1.10 

Lincoln  Lab.  Mass.  Inst,  of  Tech.,  Lexington. 
CYCLOTOMIC  FIELDS  AND  THEIR  REAL  SUBFIELOS. 
9  Aug  63.  3p.  Rept.  no.  66G1 
Contract  AF19  628  500 

Unclassified  report 

Descriptors:   ('Number  theory,  Analysis), 
Algebra. 


AU-416  417 
(TISTP/MFA) 


Div.   15. 
OTS  price  »2. 


5 
60 


Maryland  U. ,  College  Park. 

SUMMARY  OF  ' ■ THEORIE  ANALYTIQUE  DES  PRUBLEMES 

STOCHASTIQUES  RELATIFS  A  UN  GROUPE  DE  LIGNES 

TELEPHONIQUES  AVEC  DISPOSITIF  D'ATTENTE", 

by  Felix  Pollacyek.  June  63,  26p.  Technical 

note  BN323 

Contract  Nonr595  17  and  Grant  DA  ARO  D31  124G134 

AROO  407  62  Unclassified  report 

Descriptors:   (•Queueing  theory.  Probability), 
(•Telephone  lines.  Communication  theory). 
Distribution  theory.  Stochastic  processes. 
Polynomials.  Integral  transforms.  Functions, 
Simultaneous  equations,  Complex  variables. 


AD-416  44S       Div.   15 
(TISTP/MH)  OTS  price  fl.lO 

Virginia  U. ,  Charlottesville. 

RESEARCH  IN  TOPOLOGY  AND  MATHEMATICAL  ANALYSIS. 

Technical  status  rept.  no.. 8.  1  June  62-31  May  63. 

by  G.  T.  Nhyburn.  7  June  63,  2p. 

Contract  AF49  b38  72 

Unclassified  report 

Descriptors:   (•Research  program  administra- 
tion. Topology),  (•Topology,  Research  program 
administration;.  (•Mathematical  analysis.  He- 
search  program  administration). 


AD-416  483     Div.   15 
(TISTP/HG)  OTS  price  17.60 

General  Atomic  Div.,  General  Dynamics  Corp.. 

San  Diego,  Calif. 

A    NUMERICAL    SOLUTION    OF   A    SYSTEM   OF   LINEAR 

INTEGRO-PARTIAL    DIFFERENTIAL    EQUATIONS. 

by    Virginia    Palm   Nather.    17  Apr    61.    67p.    Rept. 

no.    GA2073 

Contract  AF29  601  2207,  Proj.  52 

Unclassified  report 

■aster's  thesis. 

Descriptors:       (•Partial    differential    equations. 
Numerical    analysis).     (•Difference    equations. 
Real    variables).    Errors,    Functions,    Fourier 
analysis.    Series,    Taylor's    series.    Operators 
(Mathematics).    Programming    (Computers), 
Tables,    Algebra. 

The    numi-rical    solution    to    a    system    of    linear 
iategro-part ial    differential    equations    is    treated. 
A    numerical    solution    to    the    system   was    obtained 
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Division  16  -  MEDICAL  SCIENCES 

by  using  differeace  approxiaat i oas  to  the  partial 
dirrereatial  equations.   To  assure  convergence, 
a  stability  condition  derived  frora  the  related 
plate  equation  was  assuaed.   Definitions  and 
tkeoreas  relevant  to  the  choice  of  the  stability 
condition  for  the  systen  are  presented  in  an  ex- 
aaination  of  the  heat  equation.   The  numerical 
work  was  carried  out  by  a  series  of  programs  on 
ihe  IBIl-70it  coMputer.   Results  were  obtained  for 
the  cases  of  constant  and  variable  coefficients, 
and  a  cowparison  was  made  between  results  for  the 
plate  equation  (uncoupled  systen)  and  for  the 
entire  system.   It  was  found  that  the  stability 
condition  beuristically  assumed  is  satisfactory. 
The  results  obtained  appear  to  represent  a  real 
solution  to  the  system.   (Author) 


16.    MEDICAL  SCIENCES 


AD-415  613 

(TISTB/ODN) 


Div.   16 
OTS  price  t^ 


10 


Fort  Maiawright, 


Arctic  Aeromedical  Lab 

Alaska. 

CONTINUATION   OF    FACTORS   AFFECTING    BATER 

PURIFICATION. 

by    Lester    Baribo.    Dec    57,    9p.  ^ 

ProJ.    7955    16 

AAL  TN57  5  Unclassified  report 

Descriptors:   (•Water,  Purification).  Colloids, 
Silver.  pH,  Temperature.  Escherichia,  Calcium 
compounds.  Iron  compounds,  Ions. 

The  effects  of  pH  on  the  action  of  various 
chemicals  tested  with  respect  to  organism 
destruction  are  shown.   Lowering  the  pH  enhanced 
the  action  of  chlorine  and  iodine.   The  result 
with  colloidal  silver  indicated  no  effect  of 
pH  at  low  concentrations  but  high  concentrations 
showed  complete  inhibition  of  the  organisms. 
The  effect  of  temperature  on  the  action  of 
colloidal  silver  is  shown.   As  the  temperature 
increased  from  0  to  37  C.  there  was  a  marked 
increase  in  the  inhibitory  properties  of 
colloidal  silver.  (Author) 

AD-415  6U      Div.   16 
(TISTB/MA)  OTS  price  |6.60 

Research  Triangle  Inst.,  Durham,  N   C 
.SHELTER  MEDICAL  SUPPORT  SYSTEM  STUDY. 
Final  rept. , 

by  ■.  T.  Herzog,  H.  L.  Mells  and  N.  J.  Cromartie 
31  Aug  63,  6lp.  Rept.  no.  OU107 
Contract  OCD  OS62  271,  Proj.  13A1A 

Unclassified  report 

Descriptors:   ("Shelters,  Medical  supplies). 
("Civil  defense  systems.  Shelters),  Medical' 
personnel.  Radioactive  fallout.  Survival, 
Communication  systems,  Transportation, 
Mathematical  model's. 

Part  I  studies  various  policies  of  allocating 
medical  resources  (manpower  and  material)  in 
an  area  network  of  public  fallout  shelters 
during  a  post-nuclear  emergency  period  of  two 
weeks.   It  is  concluded  that  a  policy  of 
nsslgning  medical  resources  to  large  shelters 
is  superior  to  concentrating  them  in  hospitals 
or  treatment  centers.   The  near  optimal 
strategy  requires  dispersal  of  physicians  in 
high  PF  shelters,  because  of  their  poteatiai 
value  in  the  post-shelter  period.   In  fallout 
only  environments,  medioal  support  of  the 
population  would  place  minimal  demands  on  the 
transportation,  shelter  management,  and  warning 
systems.   Demands  on  the  communications  system 


are  likely  to  be  excessive    Recommendations  of 
additional  research  for  medical  planning  are 
included.   Part  II  includes  background  data 
essential  for  the  measures  of  effectiveness  used 
»n  Part  I.   (Author) 

AO-415  fcb6     Oiv.   16 
(TISTM/BRM)  OTS  price  $1.60 

Foreign  Tech.  Div..  Air  Korce  Systems  Command. 

"right-Patterson  Air  Korce  Base,  Ohio 

NUCLEIC  ACIDS  AND  EVOLUTION  IN  ALGAE 

by  G.  P.  Streakov,   c  May  t3,  18p. 

FTD  TTt>3  ^21  Uaelassified  report 

Trans,  from  livestiya  Akademii  Nauk  SSSR,  Seriya 
Biologicheckaya,  no.  6.  pp.  8^7-868.  19t>2. 

Descriptors:   ("Algae,  Nucleic  acidsi 
("Nucleic  acids,  Algae  .  Plants  (Botany). 
Nitrogen,  Phosphorus,  Determination,  Chemical 
analysis.  Nucleotides,  Purines,  Pyrimidines. 

AO-^15  672     Div.   16 
(TISTM/REB)  OTS  pric*  |1.10 

Foreign  Tech.  Div..  Air  Force  Systems  Command 

Nright-Pat terson  Air  Force  Base,  Ohio 

COMBINED  EFFECT  OF  VIBRATION  AND  NOISE  ON  THE 

HUMAN  ORGANISM, 

by  A.  A.  Arkad'yevskiy.   22  Apr  t^  7p 

FTD  TTt3  2Q2  Unclassified  report 

Trans,  from  Gigiyena  i  Sanitariya,  no.  10 
pp.    25-28.  1962. 

O*seriptors:   ("Brain,  Vibration),  ("Noise, 
Brain).  ("Spinal  cord.  Noise).  ("Vibration! 
Spinal  cord).  Physiology,  Medium  frequency! 
Electrocardiography,  Audiometry,  Motor 
react  ions. 

Individual  effect  of  noise  of  medium  frequency 
spectrum  with  an  intensity  of  85  db  and  general 
vibration  of  a  frequency  of  pC  c  and  amplitude 
of  M    microns  causes  no  expressed  displacement 
»n  physiological  reactions.   Combined  effect  of 
these  factors  of  very  same  parameters  intensify 
the  physiological  displacement  of  the  investi- 
gated functions,  but  this  displacement  does  not 
go  beyond  the  limits  of  normal  organismal 
adaptation.   (Author) 

AO-^15  707      Div.   16,  1 
(TISTB/AAR,  OTS  price  $1.10 

Bell  Helicopter  Co..  Fort  horth.  Tex 

DETECTION  OF  ANGULAR  CHANGE  IN  A  GRID  LINE 

DISPLAY. 

Technical  da  ta . 

by  George  A.  Fox.  9p.  Rept.  no.  D228  420  0C1 

Contract  Nonr167000 

Unclassified  report 

Descriptors:   ("Display  systems.  Motion). 
Pattern  recognition.  Performance  tests   Psy- 
chology. Tests,  Vision.  Pilots.  Visual  acuity 
Detection.  Rotatioa,  Design. 

AD-i15  818      Div.  t- 
^TISTB/AAR)  OTS  price  $^.60 


Ohio  State  U. ,  Columbus . 
A  CLINICAL  AND  HISTOLOGICAL 
HEALING  rOLLOMING  TMO  TYPES 
SURGERY  ON  RHESUS  HONKEYS, 
by  George  Nilliam  Greco.  1963,  6np. 

Unclnssified 

Master  •  s  thesis  . 


COMPARISON  OF  WOUND 
Ot    MUCOGINCIVAI. 


report 


Descriptors:   ("Wounds  'r    injuries,  Healing), 
("Mouth.  Surgery),  Prinotes.  Tissues  (Biology), 
Medical  research.  Medicine.  Histology,  Labo- 
ratory animals. 
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AD-415  930     Div.   16 
(TISTB/AAR)  OTS  price  $3. 


60 


Maryland  U.  School  of  Medicine,  Baltiitore. 

THE  ORIGIN  AND  UTILIZATION  OF  AMMONIA  IN  SHOCK, 

Final  technical  rept.  1  Oct  55-jO  Sep]  c2, 

by  R.  Adams  Cowley.  3^  Sep  62.  31P' 

Contract  DA^  >  007  67-i 

Unclassi  f ied 


Descriptors:  ('Shock  (Pathology) 
Ammonia,  Medicine,  Medical  research 
rhagp,  Therapy,  Tissues,  Hypoxia,  I 
Metabolism,  Blood  circulation. 

Mechanism  in  various  states  of  shock 
hemorrhagic,  septic,  cardiogenic  and 
obstruction.  Metabolic  acidosis  was 
all.  Ammonia  increased  early  in  the 
blood  and  peritoneal  fluid  and  late 
circulation.  Ammonia  metabolic  disr 
ably  is  a  consequence  and  not  a  cont 
cause  of  irreversibility.  The  Fine 
was  too  severe  for  therapeutic  assay 
preparation  was  developed  and  is  the 
University  of  Maryland  model.  Tissu 
is  a  common  denominator  of  pathophys 
gardless  of  Ihe  shock  type  and  may  b 
■ate  responsible  deficit  for  irrever 
Therapeutic  regimens  explored  includ 
mia,  partial  by-pass,  balanced  elect 
solutions,  mitochondria,  infusion,  a 
and  hyperbaric  oxygenation.  On  the 
this  experimental  work,  the  followin 
applications  evolvedt  Hypothermia  i 
surgery  and  septic  shock;  ammonia  in 
fluid  as  useful  test  in  the  differen 
nosis  of  acute  abdomen;  aldosterone 
ence  to  vasopressors  in  shock:  hyper 
oxygen  in  hemorrhagic  shock.  (Author 
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AD-415  948 


Div.   16 


AU-4ii  '^40       uiv.   lo 
vTISTB/AAU)  OTS  price  $1.60 


Texas  Nuclear  Corp.,  Austin. 

DEVELOPMENT  OF  AN  APPARATUS  FOR  PARTI 

IRRADIATION. 

by  Ira  L.  Morgan, 

Launer ,  Mi  1 1 i  am  E 

June  63,  Up. 

Contract  AF41  657 

SAM/B  TDR63  26 


Loy  D.  England,  Rob 
,  Tucker,  and  Joseph 


291, 


Task  775702 
Unclassified 


Descriptors:   ^"Laboratory  equipme 
biology),  ("Proton  accelerator),  Ce 
ogy).  Radiation  effects.  Tissue  cul 
tons.  Energy,  Proton  beams. 
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AD-4I6   225  Div.       16,    28 

(TISTB/MA)    OTS    price    $2.60 

Biotechnology    Lab..    U.     of   Calif..    Los 
UPPER    EXTREMITY    PUOSTHETICS    RESEARCH. 
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MEDICAL  SCIENCES  -  Division  16 


TRACKING, 


SENSOIIV    MOTOR    CONTROL. 


P  rog  ress     rept . , 

by    John    Lyman.       15   June    63.    Rept.    63    33 
Contract    N123    60530    23558A    and   Grant    OVR    Rd1201M63 

Unclassified    report 

Descriptor^:      ("Prosthetics),    Feasibility 
studies.    Design,    Effectiveness,    Prosthetics, 
Thermodynamics.    Tracking,    Hun.in    engineering. 
Errors . 


AD-416    363  Div.       16 

(TISTB/CCH)    OTS    price    $4.60 

Keele  U.  (Gt .  Brit. ) . 

NEW  METHODS  OF  ANALYSIS  OF  ELECTROPHYSIOLOGICAL 

RESPONSES, 

by  Donald  M.  Mackay,  D.  Aled  Jeffreys,  and 

Richard  R.  Glover.  .1  June  63.  1v. 

Contract  AF  E0ARfc2  23 

AKOSR  5257  Unclassified  report 

Descriptors:   ("Bone,  Electrical  properties), 
("Vision,  Pathology),  Pattern  recognition. 
Magnet  i  c  t  ape . 

This  report  described  a  further  year's  work  on 
the  magnetic-tape  averaging  system.   Effort  has 
been  devoted  mainly  to  improving  circuitry  and 
developing  auxiliary  equipment,  but  a  number  of 
experiments  on  the  occipital  response  to  changes 

(Author) 


in  visual  pattern  are  also  reported. 


AD-4I6  372     Div.   16,  28 
(TISTB/AAR)  OTS  price  $1.60 

Paris  U.  (France; . 

NERVOUS  PROCESSES  IN  BEHAVIOK  AND  LEARNING. 

Final  technical  rept.,  1  May  61-30  Apr  63. 

30  Apr  63,  Ibp. 

Contract  AF61  052  475 

AFOSH  Rept.  no.  5256      Unclassified  report 

Descriptors:   ("Nervous  systen.  Behavior), 
("Learning,  Nervous  system).  Neurology,  Phys- 
iology, Psychology,  Cells  (Biology),  Inhibition, 
Acetylcholine,  Control,  Cerebellun. 


A0-41b  428       Div.   16 
^TISTM/REB)  OTS  price  $1.10 

Neizmann  Inst.,  'Israel. 

MECHANISM  OF  PHOTOPHOSPHUH YLATION  IN 

CHLOHUPLASTS. 

Final  technical  rept., 

by  Mordhay  Avron.   26  May  63,  8p. 

Grant  AF  E0ARb2  59 

AFOSK  Kept.  no.  5254     Unclassified  report 

Descriptors:   ("Phosphorylation,  Plants 
(Botany),  ("Plants,  Phosphorylation),  ("Photo- 
chemistry, Phosphorylation),  Photosynthesis, 
Adenosine  phosphates,  Dyes,  Oxygen,  Ultraviolet 
radiation.  Potassium  compounds.  Iron  compounds. 
Cyanides,  Enzymes,  Chemical  analysis.  Bio- 
chemistry, Labeled  substances. 

The  exchange  between  ADP  and  ATP  found  in 
chloroplasts  was  concluded  to  be  unrelated  to  the 
process  of  photophosphory I  at i on .   Photophos- 
phorylation  coupled  to  the  reduction  of  in- 
dophenol  dyes  was  demonstrated.   The  complex 
role  of  indophenol  dyes  in  inhibiting,  eliciting, 
or  bring  about  lag  periods  in  pho tophosphor y- 
lation  reactions  was  c lari f i ed.   Previous  studies 
on  the  path  of  oxygon  atoms  in  photophosphory- 
lation  were  extended.   The  effect  of  irradiating 
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Division  16  -  MEDICAL  SCIENCES 

chloroplatts  with  ht  light  on  their  photocheaical 
activity  was  studied.   A  sensitive  aethod  for 
■easuring  the  reduction  of  ferricyanide  in  photo- 
cheaical and  other  ensyaatic  reactions  was  de- 
veloped^.  A  factor  which  specifically  restores 
the  ability  to  phosphory late,  was  isolated  froa 
chloroplasts.   (Author) 

AD-^16  ^^1       Div.   16,  30 
(TISTB/MA)  OTS  price  tZSO 

Naples  U.  (Italy) . 

RESEARCH  ON  STRUCTURE  AND  FUNCTION  OF  NERVE  NETS 


Technical  final  rept. , 

by  V.  Braitenberg.  1  May  63,  23p. 

Grant  AF  E0AHfe2  8 

AFOSR  Hepi.  no.  5182      UacUtsified  report 


Descriptors!   ('Nerve  eel  Is .  Histology\ 
(•Biophysics.  Cerebral  cortex'.  Models  (Si>»- 
ulations \  Networks.  Anatoay.  Theory.  Input- 
output  devices.  Pattern  recognition.  Sta- 
tistical processes,  Histology.  Functional 
analysi  s . 
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17.    METALLURGY 


AD-il15  619 
(TISTM/REB) 


Div.   17 
OTS  price  |1 


75 


Technische  Hochschule.  Munich  (Geraany) 
INVESTIGATION  OF  THE  DISTRIBUTION  OF  ij 
BENDING  STRESSES  IN  NOTCHED  FLAT  BARS 
Report  for  1961-1962. 
by  H.  Neuber.  July  63,  59p.  Rept.  no. 
Contract  AF61  052  200,  Proj.  7351.  Tas 
ASD  TDR63  515  Unclassified  re 

Report  on  Metallic  Materials. 

Descriptors!  ('Metal  plates,  Stress 
Fatigue  (Mechanics).  Tensile  propert 
foraation.  Theory.  Tests.  Elasticity 
tions.  Partial  differential  equation 
analysis.  Strain  (Mechanics). 
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AD-415  635 
(TISTM/BRM) 


Div.   17,  25 
OTS  price  |1  60 


Aray  Materials  Research  Agency,  Matertji^wn,  Mass. 

THE  ORIGIN  OF  THE  •  -INVAR  •  •  EFFECT. 

by  R.  J.  keiss.   June  63.  I5p.   HRL  Re|)jt.  133 

DA  Proj.  1H0  24^01  Alio 

AMRA  TR63  07  *  Unclassified  re|]fort 

Descriptors:   (*Iron  alloys.  Cr  ystalljlat  t  ices) 
(•Nickel  alloys.  Crystal  lattices),  transition 
eleaents.  Atoaic  energy  levels,  Atonic  orbi- 
tals.  Selection  rules,  Electron  transitions. 
'  Brillouin  zones,  Mossbauer  effect,  Epjci tat  ion . 
Antiferroaagaetisa,  Ferroaagnetisa 


The 

iron 

the 

var  i 

conf 

show 

cita 

volu 

sour 

pend 

t  ion 

alio 

foil 


ideas  o 

atoas 
iron-n  i 
at  ion  o 
igurat  i 
n  that 
tion  of 
ae  in  o 
ce  of  e 
ence  of 
of  Cur 
ys  cont 
ow.   (A 


f  tw 
in  a 
ckel 
f  th 
ons 
inva 

the 
ppos 
xpan 

the 
ie  t 
aini 
utho 


o  ele 

f  .c. 

alio 
e  ene 
with 
r  or  i 

conf 
i  t  ion 
sion . 

Vuri 
eaper 
ng  30 
r) 


ctro 
c.  1 
y  sy 

••gy 

nick 
gina 
igur 

to 
Th 
e  te 
atur 

to 


nic 
att  i 
stea 

diff 
el  c 
tes 

at  io 
the 
e  an 
aper 
e  wi 
60  Jt 


conf igu 
ce  are 

Nith 
er ence 
oncen tr 
froa  th 
n  with 
noraal 
oaal ous 
ature  a 
th  cone 
Ni  are 


rat 
ext 

a 
of 
ati 
e  t 
lo«< 
anhi 

pr 
nd 
ent 
alst 


AD-A15  6^6 
(TISTM/BRN) 


Div.   17, 
OTS  price  ftl 


25 
60 


Foreign  Tech.  Div.,  Air  Force  Systeas 
Nright-Patterson  Air  Force  Base.  Ohio 
ABSORPTION  OF  GASES  BY  ACTIVE  METALS. 
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METALLURGY  -  Division  17 
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by  G.  D.  Glebov. 

FTn  TT62  1764 


13  Mar  63.  lep. 

Unclassified  report 


Trans,  froa  Poglos hcheniye  Gasov  Aktivnyai 
Metallaai,  Gosudars tvenneye  Energet icheskoye 
isdatel 'stvo.  Moskva.  Leningrad,  pp.  157-173, 
1961. 

Descriptors:   ("Metals.  Absorption),  («Gases. 
Absorption),  Niobiua.  Tantalua,  Hydrogen, 
Solubility,  Solid  solutions,  Hydrides,  Niobiua 
coapounds,  Tantalua  coapounds.  Oxides, 
Nitrides,  Carbides.  Crystal  lattices.  Therao- 
dynaaics.  Melting.  Teaperature,  Enthalpy, 
Entropy.  Specific  heat.  Molecular  properties. 
Carbon  coapounds.  _ 


AO-415  700     Div.   17,  25 
(TISTM/BRM)  OTS  price  $3.60 

Manufacturing  Labs.,  Inc.,  Caabridge,  Mass. 

DISLOCATIONS  AND  PLASTIC  BEHAVIOR  OF  IKON 

SINGLE  CRYSTALS, 

by  Paul  J.  Fopiano.   Apr  61,  27p. 

Contract  AF33  616  63^8,  Proj.  7021,  Task  73653 

MADD  TR61  U5  Unclassified  report 


Oesc 
Sing 
Plas 
crys 

ics) 
Cold 
High 
anal 
"  pher 
I  ron 
C  rys 
Mang 

The  fa 
crysta 
cont  in 
pitt  in 
specia 
s  isten 
niques 
crysta 

BOS  t  i 

des  i  ra 
of  str 
area  o 
cons  t r 
be  ing 
spectr 
pi oy  in 
erable 
based 
(Autho 


riptorst   (•Single  crystals,  Iron),  ("Iroa, 
Ie  crystals).  Crystal  lattice  defects, 
ticity,  Metallography,  Crystal  growth,  Re- 
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AD-415  87i      Div.   17,  25 
(TISTM/AMS)  OTS  price  $1.10 

Ohio  State  U.  Research  Foundation,  Coluabus. 
SIZE  EFFECT  IN  POLYCRYSTALLINE  INDIUM  PLATES  IN 
A  MAGNETIC  FIELD, 

by  J.  G.  Daunt.  Aug  63,  5p-  Technical  rept.  no.  9 
Contract  N6onr49520,  Proj.  NR018  ^12;  989 

Unclassified  report 

Descriptors:   (*Indiua,  Magnetic  properties), 
(*Filas,  Indiua).  Magnetic  fields,  Resist- 
ance (Electrical;,  Thickness,  Hall  effect. 
Crystals,  Metal  plates.  Metal  filas. 


AD-415  877      Div.   17,  25 
(TISTM/BRM)  OTS  price  $1,10 

Ohio  State  U.  Research  Foundation,  Coluabus. 
MAGNETIC  PROPERTIES  OF  CUPRON  WlUE  AT  LOW 
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Division  17  -  METALLURGY 

TEMPEHATtKES, 

by  J.  b.  Damt.  July  63,  4p.  Technical  rept.  no. 

8 

Ceatract  N6oar49$20.  ProJ .  NROIS  ^12;  989 

Uaclassified  report 

Descriptors:   (•Nagnetlc  alloys.  Mire), 
(•Copper  alloy.  Magnetic  properties).  Nickel 
alloys,  LoM-teaptratare  alloys,  Cryogenics, 
Electrical  conductance,  Theraal  conductivity. 
Magnetic  aonents.  Magnetic  fields,  Ferro- 
■agnetic  Materials,  Ferroaagnet i sa,  Para- 
■agnetie  Materials,  Transition  tenperature, 
Heasareaent. 


AD-415  932      Div.   17,  1* 
(TISTM/AM)  OTS  price  $19.75 

Budd  Co.,  Philadelphia,  Pa. 

DEVELOPMENT  OF  HIGH  PERFORMANCE  ROCKET  MOTOR  CASE. 

Final  suaaary  rept.  no.  23,  21  June  6C-30  Nov  62, 

by  R.  C.  Dethloff.  30  Nov  62.  245p. 

Contract  DA3t  C3/,ORD3296,  Proj.  OMS'010  1180800 

51  03 

Inclassified  report 

Oatcriptors:   (*Rocket  cases.  Alloys},  Steel, 
Stalalets  steel,  Tltaniua  alloy,  Martensite' 
Aging  (Materials),  Pipes.  Melding,  Mechanical 
properties.  Tensile  properties.  Data,  Rolling, 
Cold  working.  Stresses.  Corrosion,  Cylindrical 
bodies.  Hydrostatic  pressure.  Pressure  vessels. 
Processing,  Heat  treataent.  Density,  Theraal 
Joining,  Physical  properties.  Dispersion  hard- 
tniag.  Hardness. 
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AD-^16  119       Div.   17 
(TISTM/BR»>  OTS  price  $.50 

Aray  Materials  Research  Agency,  Matertowu,  Mass. 
LOH  TEMPERATURE  MECHANICAL  PHOPERTIES  OF  BASE 
AND  MELD  DEPOSITS  OF  SELECTtD  ALSTtNlTIC  STAIN- 
LESS STEELS, 

by  Thoaas  S.  OeSisto.  July  63.  13p. 
Proj.  1H0  24401Ano 
AHRA  TR63,  08  Unclassified  report  - 

Report  on  Materials  for  Aray  Neapons  Ad  Coabat 
Mobi lity. 


Descriptors:  ('Stainless  steel.  Me 
properties),  (*Metal  plates,  Stainl 
steel).  Cryogenics,  Lom  tenperature 
Strain  (Mechanics).  Stresses,  lapac 
Tensile  properties.  Melding,  Melds, 
Toughness,  Low  teaperature  alloys, 
(Mechanics) . 

Mechanical  properties  of  types  301.  3 
3i;7  stainless  steels  in  plate  fora  we 
froa  rooa  teaperature  down  to  -269  C. 
base  aetal  and  weld  deposits  were  tes 
Charpy.  true  stress-strain,  and  notch 
properties  were  exaained.  The  effect 
testing  teaperature  upon  the  te/isile 


chanical 
ess 

research, 
t  shock, 

Austen  i  te, 
Fracture 


16,  and 
re  studied 
Both  the 
ted. 
ed  tensi le 

of 
strengt  h , 


elongation,  redaction  of  area,  true  stress  at 
aaxiraua  load,  true  stress  at  fracture,  unifora 
strain,  fracture  strain,  and  notched  strength 
ratio  is  illustrated.   (oapanion  data  for 
Charpy  iapact  energy  are  also  included.   The 
31c  and  3I6  alloys  are  shown  to  be  insensitive  to 
notches  at  low  teaperature,  whereas  the  3C1  and 
3^7  alloys  are  notch  sensitive.  (Author) 


AD-416  199 
(TISTM/BRM) 


Div.       17 
OTS    price    $3. 


60 


Coluabus,    Ohio. 
A    DUCTILE    TUNGSTEN-BASE 


Batti>lle    Meaorial    Inst 

FURTHER    DEVELOPMENT    OF 

SHEET    ALLOY. 

Quarterly  progress  rept.  no.  2,  30  May-8  Aug  63, 

by  J.  L.  Ratliff,  D.  J.  Maykuth.  H.  R.  Ogden 

and  R.  I   Jaffee.  30  Aug  63.  24p. 

Contract  N60019  59738 

Unclaastfied  report 

Descriptors:   (>Tungsten  alloys.  Ductility), 
(■Sheets,  Tungsten  alloys),  Rheniua  alloys, 
Thoriua  coapounds,  Zirconiua  coapounds.  Oxides, 
Powder  Metallurgy,  Sintering,  Rec ry st al 1 i lat ion , 
Grain  structures  (Metallurgy;,  Brittleness, 
Transition  teaperature.  Refractory  aetals  & 
alloys.  Tungsten,  Powder  alloys.  Powder  aetals. 
Materials  foraing.  Rolling  (Metallurgy). 

Two  groups  of  alkali-silicate  doped  alloys  were 
pr-pared  to  screen  the  effects  of  doping  addi- 
tions and  processing  conditions  on  the  structure 
of  otherwise  unalloyed  tungsten.   Alloy  roaposi- 
tions  for  the  two  groups  of  Materials  included 
unalloyed  controls  and  both  exper iMen t al ly  and 
coaaercially  doped  (.Type  213)  alloys.   Froa  the 
results  of  evaluations  conducted  on  these  Mate- 
rials, the  Type  213  powder  was  selected  as  the 
base  Material  for  the  subsequent  developaent  of 
M-5Re-(Th02/Zr02)  alloys.   (Author). 


AD-A16  2U  Div.   17,  25 

(TISTM/AMS)  OTS  price  $3.60 

Rias,  Inc.,  Baltiaore,  Md. 

FORMATION  OF  STACKING  FAIH.TS  IN  POLYCR YSTALLINE 

SILICON  BRONZii  UNDKR  TtNSILt  D.^FORMATION . 

by  H.  M.  Otte  aad  D.  0.  Melcb.  Sep  63,  31p. 

Contract  Nonr370600 

ONR  TR6  Unclassified  report 

Descriptors:   (*Bronse,  Silicon  alloys), 
(•Silicon  alloys.  Bronze),  ("Crystal  lattice 
defects.  Bronze),  Copper  alloys,  X-ray  dif- 
fraction analysis.  Stresses,  Manganese  alloys, 
Anisotropy,  Crystal  lattice,  tillectron  Micro- 
scopy, Tensile  properties. 


AD-il6  275    Div.   17.  25 
(TISTH/AHS)  OTS  price  $3.60 

Michigan  U.  Coll.  of  Engineering,  Ann  Arbor. 
INVESTIGATION  OF  LIQCID  METAL  BOILING  HEAT 
TRANSFER. 

Quarterly  progress  rept.  ao.  4, 
by  Richnrd  E.  Balzhiser,  Robert  E.  Barry, 
C.  Phillip  Colver.  Heraan  Herte,  Jr.  and  Andrew 
Padi I  la.  Jr.  Feb  63.  1v. 
Contract  AF33  616  8277,  Proj.  0^526 
ASD  Technical  rept.  no.  61  594;  AEC  NP12699 

Unclassified  report 

Descriptors:   (•Liquid  aetals.  Boiling). 
(•Boiling.  Liquid  netals).  ("Heat  transfer. 
Liquid  metals),  Potassiun.  Films,  Lithium, 


SodiuM,  Hubidiua,  HatheMatical  analy 
Equations,  Gamma  rays.  Laboratory  eqi 
Test  equipment,  Teaperature.  Surface 
ties.  Boilers.  Alkali  aetals. 


Virtually  all  phases  of  the  project 
operational  stages.   The  high  flux  n 
boiler  has  been  subjected  to  preliai 
out  procedures  during  which  water  wa 
at  fluxes  froa  2C,00C  to  50C,C0C  Btu 
The  results  checked  well  with  previo 
a  3/S-in.  OD  tube.   Construction  of 
boiler  is  essentially  coaplete  and  c 
proceedings  with  uater  are  expected 
within  the  next  week.   The  liquid  ne 
been  received  fron  Mine  Safety  Appli 
will  be  housed  in  a  new  facility  con 
the  University  of  Michigan  for  liqui 
search.   Installation  procedures  are 
plete  and  preliminary  check  out  is  e 
begin  next  week.   Progress  on  the  an 
studies  of  the  film  boiling  process 
ressed  during  the  last  reporting  per 
liminary  results  from  this  study  are 
in  this  report  and  calculated  minimu 
for  several  alkali  Metals  have  been 
(Author) 


^  •' 


ha\  ( 
uc] 
n  n  ]J 

/(H 

us 

tht 

he(|l 

to 

tal 

an(  r 

St  I  I 

d  I  I 

al 
xpi  < 
alj 
hat  I 
i  o( 

di 
m 
t  abii 


46 


AD-4:6  377      Div.   17.  26 
(TISTH/BKH)  OTS  price  $1.60 

IIT  Research  Inst.,  Chicago,  111. 
DEVELOPMENT  AND  APPLICATION  OF  A  THEORV 
PLASTIC  DEFORMATION  OF  CEMENTED  ALLOYS 
ZONE  REFINING  OF  CEMENTED  TUNGSTEN-BASl 
Quarterly  rept.  no.  7,  1  Oct-?!  Dec  62, 
by  N.  M.  Parikh.   3^  Jan  63,  8p. 
Contract  DA11  022  5C5ORB3092.  Proj.  no 
.ind  5B«>3  32  0C2 
WAL  TR372  32  7T1        Unclassified  re 

Descriptors;  ("Tungsten  alloys,  Zon 
(•Refractory  met  ils  and  alloys.  Mate 
ing).  Iron  alloys.  Nickel  alloys,  Ro 
(Metallurgy),  Cold  working.  Hot  work! 
fining  (Metallurgy).  Ductility.  Powd 
allurgy.  Sintering. 

Several  bars  of  q6M-4(7Ni-?Fe)  alloys 
tered,  rolled,  and  zone  refined.  Zone 
■as  accoaplished  at  3?12  F  and  the  res 
had  very  low  residual  natrix  content, 
refined  bars  were  then  hot  rolled  at  2 
hot-cold  rolled  down  to  1<'22  F.  Sone 
■  ech.-ini  c.i  1  properties  of  these  bars  ha 
determined  and  are  compared  with  those 
commercial  materials.   (Author) 


AD-416  403       Div.   17 
(TISTM/BRM)  UTS  price  $1.60 

IIT  Research  Inst.,  Chicago.  111. 

ZONE  REFINING  OF  CEMENTED  TUNGSTEN-BAS<  ALLOYS. 

Quarterly  rept..  1  Jan  1-31  Mar  63, 

by  N.  M.  Parikh.   I0  May  o3,  lOp. 

Contract  DA1 1  022  505URD3092.  Projs.  Tl)|  002  and 

5B93  32  022 

MAL  TR372  32  8T1         Uaclassified  rdfort 

Report  on  developaent  and  application  <t  a 
theory  for  plastic  deforaation  of  ceaeijied 
•  Hoys. 


Descriptors:   ('Tungsten,  Sheets),  ( 
alloys.  Zone  aelting).  Refractory  ae 
alloys.  Refining  (Metallurgy),  Nickel 
Iron  alloys.  Sintering,  Rolling  (Met 
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METALLURGY  -  Division  17 

Hot  working,  High  teaperature  research. 
Tensile  properties.  Transition  teaperature. 
Cold  working,  Ductility,  Microst ructure, 
Powder  metallurgy. 

Current  work  shows  that  the  processing  conditions 
eaployed  in  sintering  and  rolling  W-Ni-Fe  alloys, 
zone  refining  and  hot  rolling  the  sheet  bars, 
result  in  pure  tungsten  sheets  which  have 
mechanical  properties  coaparable  to  those  of 
commercial  sheets.   The  &heet  bars  were  zone 
refined  at  teaperatures  fron  38CC  to  ^^CG  F  and 
hot-cold  rolled  down  to  sheets  G.Cb^  in.  thick. 
Properties  of  the  sheets  measured  were  transition 
teaperature  and  high-teaperature  tensile 
properties.   (Author; 


AD-il6  il57     Div.   17,  25 
(TISTM/BRM)  OTS  price  $2.60 

Naval  Research  Lab.,  Washington,  D.  C. 

CHARACTERIZING  FHACTl UES  BY  ELECTRON  FRACTOGHAPHY , 

PART  XII,  ILLUSTRATED  GLOSSARY,  SECTION  1: 

QUASI -CLEAVAGE, 

by  C.  D.  Beachea,  D.  F.  Brown  and  A.  J.  Edwards. 

June  63 ,  2  'p . 

NRL  Memorandum  rept.  no.  1^32 

Unclassified  report 


Descriptors:   ("Fract ography .  Electron  micros- 
copy). (•Fracture  (Mech.-in  i  cs )  ,  Steel),  Stain- 
less steel.  Tool  ste*"!,  M.irtensite,  Creep, 
Rupture,  Brittleness,  Mi c ros t rue t u re ,  Low 
temperature  research.  Cryogenics. 
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AO-416    459  Div.       17 

(TISTM/EJH)    OTS    price    $5.60 

Thompson  Rano  Nooldridge,  lac.,  Cleveland,  Ohio, 
DESIGN  DATA  STUDY  FOR  COATED  COLUMBIUM  ALLOYS. 
B  i  Hont  h I y  rept .  no . 
by  J.  D.  Gadd  and  D. 
Rept .  no.  TM3770  67 
Contract  NOw63  0^71 


1  May-1  July  fi , 
.    Marnuth.  1  Aug 


r.^  . 


53p. 


Unclassified  report 

Descriptors:   (•Niobium  alloys.  Refractory 
coatings^  f'Refractory  coatings.  Niobiua 
alloys,.  Refractory  metals  &  alloys,  High 
tenperature  research.  Mechanical  properties. 
Oxidation,  Sheets,  Low  pressure  research. 
Design.  Data. 

A  series  of  preliainary  evaluation  tests  were 
conducted  with  Pfaudler  and  TRM  protective  coat- 
ings on  '   nil  B-' '  and  X-11   coluabium  alloy 
sheet.   Two  modified  silicide  coatings  applied 
by  one  and  two-cycle  Pfaudler  coating  processes 
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Division  18  -  MILITARY  SCIENCES  AND  OPERATIONS. 


•ad  the  TRW  Cr-Tl-Si  coating  were  eoapa r« t i ve J y 
evaluated  o«  tke  two  alloyi,  prior  to  initiation 
of  the  Design  Data  Stady.   Data  are  preienied 
fro*  one  ataosphere  cyclic  oxidation  tests  of 
the  six  coating-base  raetal  systems  at  16CC, 
2C0C.  23CC,  and  260C  F.   The  influence  of 
elevated  tesiperatare-redeced  pressure  exposure 
oa  the  varioas  ceating  systeas  was  studied  for 
T  and  2  hour  25C0  F  exposures  at  1'  to  the  -1st 
power  aad  1  ■■  pressures.   Post  oxidation  in  air 
at  26CC  F  was  utilised  as  the  criteria  for 
evaluating  reduced  pressure  coating  degradation. 
Room  tewperature  bend  ductility  data  are  pre- 
sented for  tests  on  as  coated  sheet  an  on  coated 
sheet  after  cyclic  oxidation  for  r^  hours  at 
2C00  F  and  U    hours  at  26r   F.   Swooth  and  notch 
teasile  data  are  reported  for  tests  perforwed  on 
uncoated  and  coated  sheet  at  roow  tewperature 
and  I2rr  p.   The  tensile  behavior  of  coaled  B-66 
and  X-1ir  alloys  is  discussed  relative  to  that 
of  previously  studied  FS-a5  eoluwbiuw  alloy. 
(Author 


18.    MILITARY  SCIENCES  AND 
OPERATIONS 


AD-415  680     Di».   18.  30 
(TISTB/AAR)  GTS  price  $7.60 

IIT  Research  last,.  Chicago.  111. 

ANALYSIS  OF  CONViiCTlON  COLUMN  ABOV£  A  FIRt  STORM 

Final  rept. . 

by  H.  J.  Nielsen.  Liang  Taa  aad  Ludwig  Wolf. 

1  Aug  63.  56p. 

Contract  OCD  0562  82.  Proj .  A600i; 

Unclassified  report 

Descriptors:  ("Storwa.  Fires).  (•Fires).  Civil 
defense  systeas.  tavironaeatal  tests.  Analysis. 
Velocity.  Teaperature.  Conveclioa.  Coaputers. 
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AD-415   730  Dlv.       18 

(TISTM/BRM)    OTS   price   $8.10 

Bureau    of   Supplies    and    Accounts.    Navy  Dept., 

Washi  ng t  on .  D.  C . 

LOM  DEMAND  INVENTORY  MODELS. 

July  61 .  78p. 

Unclassified  report 

Descriptors:   (•Logistics.  Navy).  ("Naval 
procureaent.  Material  control).  Supply  depots, 
Transportation.  Ma theaati cal  aodels.  Naval 
equi  paen t . 

A  set  of  detailed  aatheaatical  aodels  is  de- 


veloped for  iteas  that  are  deaanded  one  at  a  tiae 
at  a  low  rate  of  deaand  (say.  up  to  ten  per 
year).   It  Is  assuaed  that  their  Is  a  long  period 
of  tiae  during  which  the  average  denand  does  not 
vary  substantially    Units  of  stock  are  ordered 
one  .It  a  tiae  as  deaanded  and  are  carried  In  a 
system  consisting  of  depots  which  aay  accept  de- 
aands  for  stock.   The  aatheaatical  aodels  prpvlde 
a  basis  for  determining  (I)  the  oDtiaua  aaount  of 
stock  for  the  system  to  carry.  (2)  the  optimum 
number  of  carrying  points  for  stock.  (3)  the 
best  mode  of  transportation  froa  the  supplier  to 
the  carrying  points,  and  (A)  efficient  rules  for 
selecting  the  carrying  point  to  receive  an  allo- 
cation froa  the  suppliers  .ind  for  deteralnlng 
redistributions  between  depots.   (Author) 


AD-,i15  827      Div.   18,  1,  15 
(TISTB/CCH)  OTS  price  1^.60 

Rand  Corp.,  Santa  Monica,  Calif.  ' 

A  STATISTICAL  DESCRIPTION  OF  DEMAND  PATTERNS 
EVOLVING  THROUGH  TIME, 
by  George  S.  Fishaan.  Aug  63,  33p. 
Cowtrict  AF49  63<  700 

Unclassified  report 

Descriptors:   (*Alr  Force  logistics  coaaand, 
Matheaatical  prediction),  ('Ma lateaaace. 
Flight  testing).  Test  aethods,  Tiae. 

After  perusal  of  saaple  data,  the  observation 
often  aade  about  deaand  is  that  the  variance  is 
large  coapared  to  the  aean.   Per iodl c I t les  ,of  the 
sort  uncovered  here  explain  this  phenoaenon. 
For  exaaple,  a  deaand  process  aay  be  at  the 
peak  of  a  cycle  one  day  and  at  the  trough  on 
another.   Personnel  at  Beale  argue  that  schedules 
for  take-offs  and  landings  deterpine  when  an 
aircraft  Is  available  for  aaintenance,  and  there- 
fore deteraine  the  pattern  of  reaovals  and 
replaceaents.   The  author  is  of  the  opinion  that 
institutional  aaintenance  procedures  are  indeed 
responsible  for  aany  of  the  uncovered  character- 
istics of  deaand.   The  priaary  contribution  of 
this  paper  to  deaand  prediction  has  been  to 
show  the  diverse  behavior  of  deaand  patterns  that 
aay  actually  exist.   Wherever  atteapts  at  ex- 
plaining these  patterns  have  been  aade,  it  has 
been  done  on  a  purely  conjectural  basis  and, 
hence,  they  are  really  "food  for  thought" 
rather  than  "gospel  truths."   Future  research- 
ers in  deaand  prediction  should  take  account  of 
these  apparent  diversities  in  deaand.   Hopefully 
they  will  find  appropriate  characterizations  of 
the  deaand  patterns  then  under  scrutiny  froa 
pilot  spectral  analyses  such  as  this  one. 
(Author) 


AD-A15  865      Div.   18 
(TISTB/AAR)  OTS  price  $2.60 


Institute  for  Defense  Analyses.  Washington. 
A  LANCHESTER  MODEL  OF  GUERRILLA  WARFARE. 
S   J   Deltchaan.  Oct  62.  20p.  Technical 


D.  r. 


by 

note  62  ^8;  IDA 

Contract  SD^O 


HQt2  678 


Unclassified  report 


Descriptors:   (•Guerrilla  warfare.  Models 
(Slaulailons) ) .  Warfare.  Araed  forces  (Foreign). 
Counteraeasures.  Weapons,  Military  tactics. 


A  variation  of  the  Lanchester  equations  is  ap- 
plied to  exploration  of  the  force  ratios  required 
to  win  in  guerrilla-counter-guerrilla  warfare. 
It  is  shown  that  an  attacking  guerrilla  force  can. 
by  using  tactics  which  coapensate 
■esses. 


for  its  weak- 
defeat  a  force  of  defending  regulars 
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which  has  overall  superiority  in  nuabei-js  and 
weapons.   The  defenders  can  win  by  app-opriate 
selection  of  weapons,  coun tertact I cs ,  ind  group 
sizes  for  Individual  engageaents.   In  leneral, 
however,  the  high  overall  ratios  of  defending 
regulars  to  attacking  guerrillas  which  liave 
characterized  recent  warfare  of  this  k  1  id  in 
which  the  defense  has  been  successful  ^^e  ex- 
treaely  difficult  to  reduce.   (Author] 


AD-A16  358     Dlv.   18,  32 
(TISTB/CCH)  OTS  price  $11.00 

Boston  U.  School  of  Public  Relations  aii|d  Coa- 

aunlcations.  Mass. 

THE  RIGHT  TO  KNOW  VS.  THE  NEED  TO  KNOW 

by  Sheldon  I.  Godkin.  1963.  I37p. 

Unclassified  re 


»»rt 


Master's    thesis. 

Descriptors:  (•National  defense.  Pu 
tions).  (•Public  relations.  National 
Social  coMBunications,  Newspapers, 
pol icy . 
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19.    NAVIGATION 


AD-415   658  Div.       19 

(T1STP/TL>   OTS    price   $1 . 


60 


Foreign   Tech.    Div..    Air  Force   Systeas   tjoaaand. 

kERTAIN 
19   Apr   63. 
Unclassified   reisrt 


Hrlght-Pat terson    Air    Force 
CALCULATING    THE    INERTIA    OF 
GlinANCE    PROBLEMS, 
by   0.    V.    Grigoryeva   and   A. 

ICp. 


Base.  Ohio. 
A  RUDDER  IN 

S.  Kelzon. 


FTD  TT62  1683 


Traas<  froa  Izvestiya  Vysshikh  Uchebny|i^ 
Zavedeniy.-  Av iat s i onnaya  Tekhnika.  no 

pp.  22-29,  1961. 


Descriptors:  (•Guidance.  Theory), 
tion.  Velocity.  Rotation.  Inequalltl 
Differential  equations.  Tables.  Stab 
Hoaent  s . 


AD-il15    931 
(TISTP/RD) 


OTS 


Div.       19 
price   $3.60 


of   Science   and   Tech.,    U.    of 


Institute 

Ann  Arbor. 

STUDY  AND    ANALYSIS    OF 

NAVIGATION    TECHNIQUES 


SELECTED    LONG-DISTANCE 
VOLUME    I:    SUMmNRY. 
Final    rept.,    21    Sep  61-31    July   62, 
by   Jaaes    U'Day,    Irvln   Sattinger,    Robe rU  Scott 
lad    Joseph   Sullivan.      Dec    62,    31p.    Repjlj.    no. 
i76l    10  F.    Vol.    1 


Contract  ARDSA36,    Task 


116  8R 
Unclassified   rMport 
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NAVIGATION  -  Division  19 

Descriptors:  (•Navigation,  Commercial  planes). 
Very  low  frequency,  Inertial  navigation.  Costs, 
Aircraft,  Doppler  navigation.  Radar  navigation. 
Gyroscopes,  Satellites  (Artificial).  Navigation 
satelli  tes  . 
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AD-/.I5  957     Div.   19.  12 
(TISTA/VGW)  OTS  price  $5.60 


Bethpage. 

AND  AEROSPACE 


Grumman    Aircraft    lingineering   Corp 

N.    Y. 

RESEARCH  ON  •  'OPTIMIZATION  THEORY 

APPLICATIONS. 

Aug  63.  33p.  TS2 

Contract  AFA9  638  1207,  ProJ,  7856  06 

AFOSR  5233  Unclassified  report 

Descriptors;   (•Controllable  thrust  rocket 
motors.  Trajectories),  (•Space  flight. 
Optimization).  Flight  paths.  Rocket  trajec- 
tories, Mathematic.-il  .analysis.  Calculus  of 
variations.  Differential  equations,  Functional 
analysis . 

The  mathematical  studies  presented  include 
Research  in  Successive  Approxina t i on  Techniques. 
The  Relation  of  Transversal  Surface  Theory  to 
Necessary  Conditions.  Study  of  Singular 
Extremals,  Tref f t z-Fri edri chs  Duality  Principle, 
as  well  as  Optimal  Multistage  Rocket  Flight  and 
Other  Discontinuous  Variational  Problems. 
(Author) 


AD-^16  263     Div,   19,  30 
(TISTM/TCG)  OTS  price  $^,60 

Instrumentation  Lab.,  Mass.  Inst,  of  Tech., 
Cambr  idge. 

INERTIAL  GUIDANCE  EQUIPMENT  TESTING  ON  THE  MIT 
PRECISION  CENTRIFUGE  WITH  SOME  COMPARISONS  TO 
SLED  TESTING, 

by  John  M.  Buchaaaa.   June  63,  <;3p.  Rept,  ao, 
EI223 

Contract  AF29  600  2068,  Proj.  52  167?  52  202 

Unclassified  report 

This  report  was  presented  at  the  laertial 
Guidance  Test  Symposium  sponsored  by  the  Air 
Force  Missile  Development  Center,  16-17  October 
1962,  Hohloman  AFB,  New  Mexico, 
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Detcriptorii   (•Uertlil  guidance.  lBStru«en- 
t«iioii).  (•Ceatrifngn.  Tests).  ("Rocket 
propelled  sleds.  Uertitl  guidtiice).  Gyro 
coapasses.  Acceleration,  Accelerometer i. 
Errors.  Test  ■elhods.  Test  equipaent. 

A  descriptloa  ts  fllven  of  the  principle  centri- 
fuge tests  for  hiflh  acceleration  performance  of 
the  gyro,  acceleroaeter  and  l*V .      The  deviations 
in  observed  perforaance  due  to  random  uncertain- 
ties in  the  BIT  35  fool-radius  aachine  parameters 
are  calculated  and  coapnred  with  typical  test 
data.   A  report  on  operation  and  use  of  this^ 
facility  is  followed  by  a  eoaparison  of  the 
ceatrifuge  and  rocket-propelled  sled  tests  for 
deteralnlng  Inertlal  guidance  equipaent  errors 
proportional  to  "gZ".   faphasis  is  given  to 
the  facts  that  the  short  ••g2"  time  history 
basically  liaits  the  accuracy  of  deterainlng 
these  errors  on  the  sled-borne  platfora  (as  in 
the  airborne  rocket  flight),  and  that  this 
liaitation  does  not  exist  in  centrifuge  testing. 
(Author) 


20.    NUCLEAR  PHYSICS  AND 
NUCLEAR  CHEMISTRY 

AD-il5  657      Div.   20.  15 
(TISTP/TL)  OTS  price  11.10 

Foreign  Tech.  Div..  Air  Forea  Syiieai  Coaaand. 
■right-Patierson  Air  Force  Base,  Ohio. 
CYBERNETIC  WAYS  OF  IMPROVING  MEASIRING  EOLIPMENT. 
by  S.  ■.  iandal'ihtaa.   10  Apr  t3.  Up. 
FTD  TTfc3  115  Unclassified  report 


Trans,  froi 

31.  1962. 


Friborost roytniye,  no.  10,  pp.  3C- 


Oatcriptors:   (•Cybernetics.  Coaaun i cat ioni 
theory).  {  •I'aft  ruaen  tat  ion  .  Measureaent ;  . 
Errors,  Syaposia,  Bionics,  Measuring  device 
(Electrical  and  electronics). 


AD-415  688 
(TISTM,  AMS) 


Div.   20 
OTS  price  J1 .50 


California  V.,    Los  Angeles  School  of  Medicine^ 
CHiRACTEUISTicS  OF  FALLOUT  FROM  A  DEEPLY  BURIED 
NUCLEAR  DETONATION  FROM  ABOUT  3  TO  ^ 5^  MILES 
FROM  GROUND  ZERO.  PART  II.   AERIAL  RADIOMETRIC 
SURVEY. 

Aug    62.    6i;p.  .  ,      .. 

Unclassified    report 

Report    on    Project    Sedan. 

Descriptors:       (•Radioactive    fallout.    Under- 
ground   explosions).    ('Underground    explosions. 
Radioactive    fallout).    ('Nuclear    explosions. 
Radioactive    fallout).    Fission.    Particle    size. 
Radioactive    decay,    Zirconiun.    Stroniiua, 
Idine,    Tellurium,    Tungsten,    Bariua,    Lanthanum. 
Isotopes,    Gamaa    rays.    Distribution.    Radio- 
gical    dosage. 

Tlfe    objectives    of   CETO    Project    62.86   were    to 
determine    the    physical    and    radiological    charac- 
teristics   of    fallout    fron    the    detonation    of    a 
nuclear    device    buried    in    desert    alluvium    at    635 
feet    below    ground    surface.      The    primary    objective 
of   CETO    Project    62.30,    Aerial    Radiometric    Surveys 
to    determine    the    .ireal    distribution    of    Sedan 
fallout    deposited    on    the    ground    froia    10    to    200 
ailes    from    ground    zero,    was    accomplished. 
(Author) 


20 
ce  til. 


AO-^IS  708      Div. 
(TISTM/TLG)  OTS  pri 

Naval  Ordnance  Lab..  Khite  Oak.  Md. 

ENERGY  PARTITION  OF  MATEH-CASED  EXPLOSIONS  IN  AN 

IDEALIZED  MODEL  REACTOR  VESSEL. 

by  James  F.  Proctor.   Apr  63,  1». 

NOL  TR62  155 


00 


Unclassified  report 


Descriptorsi   ("Reactor  safety  systems.  Model 
tests).  ("Nuclear  reactors,  Contalnaent) .  v*Re- 
actor  accidents.  Slaulation).  Explosions,  Shock 
waves.  Absorption. 

Investigations  were  made  of  the  partition  of  ae- 
chanical  and  non-aechan i ca 1  energies  resulting 
froa  the  detonation  of  a  water-cased  explosive 
surrounded  by  air  in  a  closed  piston-fitted  ves- 
sel.  Of  eight  postulated  governing  paraaeters, 
the  three  aore  iaportant  paraaeters  are  given, 
i.  e.,  charge  weight,  aass-pe r-f rontal  area,  and 
water-io-air  ratio,  on  energy  partition.   Ana- 
lytic equations  were  established  that  express 
energy  partition  in  terms  of  aodel-plug  response 
to  siaulaled  excursion-type  loading.   These  equa- 
tions require  for  their  solutions  only  a  knowl- 
edge of  the  displacement-time  history  of  the 
model  plug.   Eleven  energy-partition  experiments 
were  conducted  In  a  test  apparatus  that  simulates 
the  Enrico  Fermi  Atomic  Power  Plant.   Experimen- 
tal displpceaent-time  data  were  graphically  and 
analytically  treated  to  obtain  various  plug-re- 
sponse functions  and  the  subject  energy  parti- 
tion.  Kor  the  subject  experiments  only,  it  is 
concluded  that  increasing  wate r-to-a^c  ratios 
have  a  aarked  decreasing  effect  on  energy  parti- 
tion (.ratio  of  aechanical  to  non-aechan  leal  en- 
ergy;, that  increasing  aass-per-f rontal-area 
ratios  have  oaly  a  slight  decreasing  effect  on 
energy  partitioa,  and  that  increasing  charge 
weights  have  a  slight  increasing  effect  on  energy 
partition.   (.Authoi") 

kO-V5   781     Div.   2C 
(TISTP  JP)  OTS  price  |1 .1C 

Litton  Systems,  Inc..  Moodland  Hills.  Calif. 

(No  tit le) . 

Progress  rept  .        ^_^  , 

Aug   t3 ,    6p. 

Contract    AF33   65?    10584 

Unclassified    report 

Descriptors:       ("Gyroscopes.    Radiation    effects), 
("Preamplifiers,    Radiation    effects).    Tran- 
sistors,   Transistor    amplifiers. 


AD-i15    88  9  Oiv.       20 

(TISTM/ODN)    OTS   price    $1 


10 


New   York    U. ,    N.    Y. 

(No    title). 

Final    rept., 

by    Serge    A.    Korff.       1    Nov    59,    Ap. 

Contract    AF18    600    1555 

AFOSR   TR-;^    176  Unclassified    report 

Descriptors:       ("Neutron    counters.    Impurities), 
(•Boron    compounds.    Fluorides),    Geiger    counters, 
Neutrons,    Purification,    Bibliographies. 


AD-iilb    155  Div.       20.    32 

(TISTM/AI|S)    OTS    price    $3.60 

Radiation    Effects    Information  Center.    Columbus. 

MONTHLY    ACCESSION    LIST   COORDINATE    INDEX   PAR';    U. 

Accession    lists    for    1    July   62-31    Aag   63. 

15    Sep    63,    63p. 

Unclassified    report 
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Descriptors:   ("Radiation  effects.  Dobjumenta- 
tlon).  ("Documentation,  Radiation  effects). 
Indexes,  Subject  indexes.  Abstracts, 
Bibliographies,  Information  retrieval 
Electroaagnet  Ic  waves,  Dosimeters.  Malferials, 
Electrical  properties,  Electromagnet! 
properties,  Magnetic  properties,  Chemiical 
properties,  Physical  properties,  Mechiaical 
properties.  Optical  properties,  Nuclear 
properties. 
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AD-il6  274    DiT.   20,  18,  ^ 
(TISTP/TLG)  OTS  price  $4.60 

Engineering-Physics  Co.,  Rockville,  Md 

CHARACTERISTIC  EMISSIONS  FROM  AN  UNDbRG|t|DUND 

EXPLOSION. 

Semi-annual    rept.    no.    2, 

by   Dean    Rally    and    Vincent   Cushlng.    3   Det    62,    65p. 

Contract   DA^^    U6XZ089,    ProJ .    109;    ARPA  Prder 

172    61 

AEC  NP12700  Uaelassified  repoHt 


Descriptorsi  ("Underground  explosion 
transmission).  ("Seisaie  waves.  Analy 
Nuclear  explosions.  Earthquakes.  Det 
Propagation,  Mechanical  waves,  txplos 
effects. 
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AD-il6  292     Div.   20,  25 
(TISTP/HG)  OTS  price  $1.60 

Sacramento  Peak  Observatory,  Synspot,  nL  Hex. 
A  STUDY  OF  HYDROGiCN  tXCITATION  AND  lONIHATION 
IN  SOLAR  PROMINENCES. 

by  Y.  Shl-Huel  and  tr.  by  Allcee  B.  Dhb^.  1961, 
I6p.  Solar  research  note  no.  41. 

Unclassified  report 


Trans,  froa  Iivestiya  Krimskoi  Ast.  Obs 
pp.  234-248,  1961. 
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Descriptors:   ("Hydrogen,  Excitation), 
("Ionization,  Hydrogen),  Solar  spectrum,  Solar 
corona.  Recombination  reactions.  Monochromatic 
light.  Atoms,  Atomic  energy  levels.  Stimul- 
taneous  equations,  Kquations,  Tab!es,  Elec- 
trons. 
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AD-41r,  297      Div.   20,  25,  4 
(TISTM/TCG)  OTS  price  $3.60 

University  Coll.  of  North  Wales  (Gt.  Brit.). 

POSSIBILITIES  FOR  HIGH-RESOLUTION  NUCLEAR 

MAGNETIC  RESONANCE  IN  SOLIDS. 

Final  technical  rept.  1  Dec  62-31  July  63, 

by  E.  R.  Andrew.  31  July  63,  34p. 

Contract  DA91  591EUC2783 

Unclassified  report 

Descriptors!   ("Solids,  Nuclear  magnetic 
resonance),  (•Nuclear  aagnetic  resonance. 
Phosphorus  coapounds),  ^ "Phosphorus  coapounds, 
Relaxation  time).  Chlorides,  Phosphides, 
Phosphoric  acids.  Zinc  compounds,  Sulfides, 
Spin,  Rotation,  Electrons.  Crystal  lattices. 
Molecular  rotation.  Nuclear  spins.  Nuclear 
resonance.  Nuclear  moments,  Quadrupole 
moments.  Electron  transition,  Anisotropy, 
Chlorine  coapounds,  Sulfur  coapounds. 

The  high-resolution  nuclear  aagnetic  resonance 
spectra  observed  in  liquids  have  provided  a 
powerful  tool  in  structural  analysis.   Such 
spectra  are  not  however  noraally  observable  with 
solid  specimens  because  the  fine  features  are 
overlaid  by  the  aagnetic  dipolar  interactions 
between  the  nuclei.   We  have  shown  that  the 
dipolar  broadening  can  be  reaoved  for  solid 
specimens  also  by  rapid  rotation  about  an  axis 
inclined  at  the  angle  54  degrees  44  nin  to  the 
applied  field.   The  theory  of  the  method  is  out- 
lined, and  the  effect  of  rapid  rotation  on  other 
sources  of  broadening  is  discussed:   field  i n- 
homogeneity.  quadrupolar  broadening,  chemical 
shift  anisotropy.  electron-coupled  spin-spin 
interactions.   Details  are  given  of  the  experi- 
mental arrangement,  and  in  particular  of  the  air 
turbines  used  to  obtain  high  rates  of  rotation  in 
the  magnet  gap.   The  results  are  given  of  in- 
vestigations of  the  P-31  spectra  of  phosphorus 
pent ach  lor ide,  zinc  phosphide,  phosphorus  se- 
squ i sul ph ide ,  t et rapho sphor us  pe nt a su  Iph ide , 
phosphorus  pent  as ul ph i de  and  py rophos phor i c  acid. 
A  nuclear  cross-relaxation  effect,  induced  by 
specimen  rotation,  is  reported  for  solid  phos- 
phorus pentach lor ide .   (Author) 


AD-4.16  313     Div.   20,  30. 
(TISTM/TCG)  OTS  price  $13.00 

Naval  Postgraduate  School.  Monterey,  Calif. 

COMPUTER  PROGRAMS  FOR  THE  TWO  BODY  APPROXIMATION 

TO  THE  RADIATION  DAMAGE  PROBLEM, 

by  John  P.  Bird  and  Ronald  L.  Kronz.   1963, 

178p. 

Unclassified  report 
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■aster's  thesis. 

Oescriptorsi   (•Radittioa  damage.  Computer 
loflic),  (•Proflrammiag  (Computers),  Radiation 
damage),  (•Mathematical  models.  Radiation 
damage).  Computers,  Poteatial  theory,  Kinetic 
theory.  Energy,  Atoms,  Chemical  reactions, 
■ass-energy  relation.  Atomic  energy  levels. 
Crystal  lattices.  Thermal  stresses,  Transition 
temperature. 

A  binary  collision  simulation  of  the  radiation 
damage  problem  is  proposed.   Energy  thresholds 
and  parameter  adjustment  are  discussed.   Prelimi- 
nary results  show  strong  focusing  in  the  (110) 
direction  and  weaker  focusing  in  the  (lOO) 
direction.   Although  not  complete,  the  model  it 
expected,  with  suggested  modifications,  to 
adequately  represeat  the  radiation  damage 
problem.   (Author) 


AO-416  356     Di».   20 
(TISTM/REB)  OTS  price  $1.50 

Ames  Lab.,  Iowa  State  U.  of  Science  and  Tech. 

DESIGN,  CONSTRUCTION.  AND  PERFORMANCE  OK  TKO 

COMPACT  AIR  COOLED  SODIUM  HEAT  EXCHANGERS, 

by  Hilliam  F.  Brown,  Ray  N.  Fisher,  and  Henry  M. 

Black.  May  63,  59p.  Rept.  no.  IS5t)2 

Contract  M7^05eng82 

linclaisified  report 

Descriptors:  ("Heat  exchangers.  Air  cooled). 
Liquid  metals.  Design,  Performance  (Eagineer- 
iag).  Sodium,  Censtructioa,  Nuclear  reactors. 
Pressure. 

A  bare  tube  crossflow  heat  exchanger  and  a  finned 
tube  crossflow  heal  exchanger  were  designed,  con- 
structed and  tested.   The  exchangers  have  sodium 
as  a  tube  side  fluid  aad  air  as  a  shell  side 
fluid  and  were  constructed  of  inconel.   The  bare 
tube  heat  exchanger  has  3  unmixed  passes  on  the 
sodium  side  and  1  mixed  pass  on  the  air  side. 
The  finned  tube  heat  exchanger  has  1  unmixed  pass 
on  the  sodium  side  and  1  mixed  pass  on  the  air 
side.   Both  exchangers  were  designed  to  have  a 
10  kw  heat  exchanger  rate  at  1500  F,  600  Ib/h  on 
the  sodium  side  and  at  80  F  inlet  temperature, 
200  Ib/h  on  the  air  side.   The  tests  were  run 
from  1  kw  to  ^  kw  at  sodium  temperatures  up  to 
830  F  and  sodium  flow  rates  up  to  2500   Ib/h. 
The  inlet  air  temperatures  were  about  80  F.   The 
maximum  air  flow  was  220  Ib/h.   The  maximum  pres- 
sure drop  on  the  air  side  of  the  bare  tube  heat 
exchanger  was  found  to  be  0.15  in.  of  water.   The 
pressure  drop  on  the  air  side  of  the  finned  tube 
heat  exchanger  was  negligible.   The  maximum  pre- 
dicted pressure  drop  in  the  sodium  system  was  10 
psi  in  the  bare  tube  heat  exchanger  and  1  psi  ia 
the  finned  tube  heat  exchanger.   (Author) 
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D-416   U2  Di».       20 

TISTP/TL)    OTS   price    $1.60 


Johns    Hopkins    U.,    Baltioore.    Md.  -•■ 

COUPLING   THE    HELIUM    CHAMBER   TO   THE   800   MEV/C   K- 

BEA^. 

by  Peter  E.  Schlein  and  T.  E.  Toohig.  ■ar  61.  17p. 

Contract  AF18  603  U3 

AFOSU  Rept.  no.  A07     Unclassified  report 

Descriptors:   (•Particle  beams,  ■eson  bombard- 
ment), (•Helium.  Bubbl«>  chambers),  (•■esons, 
Particle  trajectories).  Shielding,  Tele- 
scopes, Magnet  coil.  Vacuum  apparatus.  Brass. 
Particles,  Magnetic  fields.  Scattering. 
Distribution,  Electrons. 


AD-il6  493      Div,   20 
(TISTB/AAR)  OTS  price  122.25 

Curt iss-Nright  Corp.,  Caldwell,  N.  J. 
CIVIL  DEFENSE  MANUAL  FOR  RADIOLOGICAL  DECONTAMI- 
NATION OF  MUNICIPALITIES, 

by  C.  Herbert  Wheeler,  Jr.  and  Mario  V.  Cammarano. 
Aug  63,  i,^5?. 
Contract  OCD  0S62  279,  Task  3236A 

Unclassified  report 

Descriptors:   ("Radioactivity,  Decontamination), 
(•Civil  defense  systems.  Instruction  manuals). 
Contamination,  Radioactive  fallout.  Radiation 
hazards.  Nuclear  weapons. 

This  manual  covers  the  Operational  Recovery  Phase 
of  radiological  defense,  which  is  concerned  with 
decontaminat ioa  of  structures  and  areas  made 
dangerous  or  lethal  by  fallout.   It  assumes  that 
no  significant  damage  has  been  sustained  in  the 
area  due  to  blast  or  fire.   The  purpose  of  the 
manual  is  to  furnish  information  and  planning 
techniques  which  will  enable  Civil  Defense  Plan- 
ners to  formulate  aad  implement  plans  of  action 
for  Operational  Recovery  from  nuclear  attack  in 
areas  subject  to  radioactive  fallout.   The  manual 
is  written  for  Municipal  Planners  and  Engineers, 
and  for  special  groups,  such  as  equipment  oper- 
ators and  medical  doctors,  to  whom  individual 
chapters  will  be  of  particular  value  and  interest. 
Detailed  technical  information  on  methods  of  de- 
contamination is  presented.   The  instructions 
cover  the  cleaaiag  of  building  structures,  pave- 
ment, and  natural  areas.   One  chapter  deals  with 
cold  weather  decontamination  problems.   The  effi- 
ciencies of  decontamination  methods  and  eauipment 
are  evaluated  in  terms  of  human  effort.   (Author) 
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22.   ORDNANCE 


AD-A15  652 
(TISTM/TCG) 


Div.   22.  10 
OTS  price  $1.10 


Foreign  Tech.  Div..  Air  Force  Systems  ^ommand, 

Nright-Pattersoa  Air  Force  Base.  Ohio 

ABOl'T  Tin:  MAIN  CAUStS  OF  THc  DIFFtRliNtL  BliTMEEN 

INITIATING  AND  SlCONDARY  EXPLOSIVE  SUpfTANCliS. 

by  K.  K.  Andreyev.   9  May  63.  5p. 

FTO  TT63  325  Unclassified  rfcbort 


Trans,  from  Doklady  Akademii  Nauk  SSS 
eskaya  Tekhnologi ya)  ,  H6:2,  pp.  ^13- 
September  1 ?62. 

Descriptors:  (•;:xplosiTe  materials 
tions),  (•Combustion.  Phase  studies 
Chemical  reaction.  Sensitivity.  Det 

waves . 


AD-415  926      Div,   22 
(TISTP/RD)  OTS  price  $1.60 


Picatinny  Ars^pal, 
IVE 

H 


Feltman  Research  Labs 

Dover,  N.  J. 

DETONATION  OF  A  CYLINDER  OF  HIGH  tXPL()$ 

CONTAINING  AN  AXIAL  CORE  OF  PYKOTECHN 

COMPOSITION, 

by  J.  Hershkowitz,  E.  Dalrymple  and  D^  Dorfman. 

Aug  63,  Up.  TR3098 

Unclassified  r^bort 


Descriptors:  ('Explosive  materials 
tions).  Aluminum,  Combustion.  Perch 
Potassium  compounds.  Pyrotechnics. 


In  order  to  determine  whether  an  expl 
on  the  complete  combustion  of  aluminu 
detonation  zone  would  be  superior  to 
explosives,  observations  were  made  of 
detonation  behavior  of  a  composite,  c 
of  an  outer  cylindrical  shell  of  UO-; 
(CD  =  1.5  inches,  ID  «  0.5  inch)  and 
cylindrical  core  of  60//;0  potassium  p 
ate/aluminum  (OD  »  0.5  inch).   The  ex 
shell  was  in  the  form  of  two  cylinder 
The  60/AO  insert  consisted  of  pressed 
density  2.35  g/cml.   These  experiment 
showed  the  following:  Jet  effects  in 
residual  space  between  the  cylinder-h 
60/AO  detonation  always  propagating  at 
by  side  initiation  »nd  compression  by 
the  aluminum  combustion  completed  as 
burning  process,  rather  than  forward 
Chapman-Jouguet  plane.   Computer  calc 
the  ideal  detonation  velocity  of  the 
dieted  speeds  of  66P5  m/s  and  74^2  m/j 
densities  of  2.25  and  2.50  respectivel 
concluded  that  the  60/^0  composition 
made  to  provide  an  explosive  superior 
(Author) 


(  ; 


AD-i16  035      Div.   22,  25 
(TISTP/RD)  OTS  price  $7.60 

Edgerton,  Germeshausen  and  Grier,  Incj   Boston, 

Mass. 

PHOTOGRAPHIC  MEASUREMENTS  ON  BANSHEE, 

by  Donald  F.  Hansen  and  James  C.  McCu^   16  Avg  63, 

59p.  Rept.  no.  B2596 

Contract  DAi9  U6xx092 

Unclassified  iltport 

Oescriptorsi   (*Explos i ons .  High  alt  tude). 
(•Explosions,  Photographic  analysis)   Hydro- 
dynamics, Tracking  telescopes,  Balla(ns,  Guided 
missiles  (Surface-to-air),  Pentolitc   Detona- 
tions, Recording  systems,  Data  proccsing 
systems. 
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AD-416   267  Div.       22 

(TISTP/AM)    OTS    price    $2. 
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Air  Force  Special  Weapons  Center,  Kirtland  Air 

Force  Base.  N.  Mex. 

PREPRODUCTION  TESTING  OF  THE  W.  H.  OLSEN 

BDU-S/B  PRACTICE  BOMB, 

by  Lee  W.  Short.  July  63.  17p. 

Proj.  ESP921X0000  021500B 

AFSWC  TDR63  63         Unclassified  report 

Descriptors:   (*Bombs.  Training  ammunition). 
Parachutes,  Explosives  initiators,  Vibration, 
Loadina  (Mechanics).  Concrete.  Bomb  fins. 
Shock  (Mechanics). 

Testing  of  the  W.  H.  Olsen  BDU-8/B  practice  bomb 
was  performed  by  AFSWC  at  the  request  of  the 
Royal  Can.-idian  Air  Force.   The  purpose  of  these 
tests  was  to  establish  the  W.  H.  Olsen  Manufactur- 
ing Company.  Ltd..  as  a  qualified  producer  of 
BDU-8/B  practice  bombs.   Testing  was  performed 
using  two  sample  bombs  produced  by  this  company, 
numbered  WHO-2  and  WHO-3 .   To  expedite  testing, 
each  of  the  bombs  was  subjected  to  a  portion  of 
the  specified  test  requirements.   Testing  was 
performed  in  general  accordance  with  MIL-B-25846A 
and  MIL-B-27000,  and  included  functional  testing 
of  the  parachute  deployment  system  initiator 
assembly,  static  load  testing,  shock  testing,  and 
vibration  testing.   The  results  of  the  test  were 
satisfactory.   (Author) 


AD-416  302      Div.   22 
(TISTP/AW)  OTS  price  $1,10 

Remington  Arms  Co..  Inc..  Bridgeport.  Conn. 

DEVELOPMENT  OF  EXPLOSIVES  AND  INITIATORS  FOR 

SPECIAL  OPERATIONS. 

Monthly  progress  rept.. 

by  Theodore  B.  Johnson.  June  63,  2p.  Rept.  no.  3 

Contract  DA19  020AMC0115A 

Unclassified  report 

Descriptors:   (•Detonating  cord,  Nitrogen  com- 
pounds), (•Explosive  materials.  Freezing  point 
depressants).  Armed  forces  operations.  Ammonium 
compounds,  Nitrates.  Explosives  initiators. 
Ammonium  picrate. 

Initiator  work  has  centered  around  efforts  to 
make  a  satisfactory  improvised  fuse.   Because  of 
the  good  results  obtained  with  the  picric  acid- 
litharge  initiator  it  seemed  desirable  to  make  a 
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Division  23  -  PERSONNEL  AND  TRAINING 


fuse  fro*  th«  laae  Materials  if  possible.   Work 
on  iaprovised  high  explosives  was  linited  to 
■tteapts  to  deteraine  optiaua  conditions  for 
preparing  dinltro  Zerex,  the  nitrated  ethylene 
glycol  antlfreeje  froa  aaaoniua  nitrate,  battery 
and  ceaaereial  antifreeie.   (Author) 


A0-A16  303     Dlv-   22 
(TISTN/RHR)  OTS  pric*  II.IO 

Reaington  Aras  Co.,  Inc.,  Bridgeport,  Conn. 

DEVELOPMENT  OF  EXPLOSIVES  AND  INITIATORS  FOR 

SPECIAL  OPERATIONS. 

Monthly  progress  rept.,  1-20  Jaly  63, 

by  Theodore  B.  Johnson.  20  Jaly  63,  1p.  Rept. 

no.  4 

Contract  DA19  020AMC0115A 

Unclassified  report 

Descriptors:   {•Faaes  (Ordaance),  Production), 
('Detonators,  Fuzes  (Ordaance) ),  Test s.  Acids, 
lapregnat ion,  Fragaentat ion.  Silver  coapounds. 
Nitrates,  Cartridge  cases.  Sensitivity,  Hu- 
aidity.  Moisture,  Malfunctions,  Explosive 
aater ials. 


AD-416  316      Div.   22 
(TISTP/WH)  OTS  price  $4.60 

Naval  Ordnance  Lab..  Nhite  Oak.  Md. 

TWO  EXPLOSIVES  GENERATING  CONDENSIBLE  PRODUCTS. 

by  M.  F.  Murphy.  Sep  63,  38p. 

NOL  TR63  12  Unclassified  report 

Descriptors:   ('Explosives  aa teria 1 s ,  Detona- 
tion), ('Detonation  Haves,  Propagation), 
(•Heta  lorganic  coapounds.  Organic  coapounds), 
Velocity,  Hydrogen  peroxide,  Aluninuo. 
Lithiua  coapounds.  Perch lora tes . 

Peraanent  reaction  products  and  soae  explosive 
properties  of  two  coapositions  were  studied  to 
establish  detonnbility  and  the  post  detonation 
equilibriua  products.   The  coapositions  were 
based  on  aluainua-aq  hydrogen  peroxide  (^8%) 
and  a luainua-1 i thiua  perchlorate  trihydrate. 
Stable  detonation  rates  were  aeasured  for  well 
confined  coapositions  of  both  types  balanced  to 
aluaina  and  steaa.   The  concentration  of  hydro- 
gen in  the  reaction  products  of  a  series  of 
a luainua-hydrogen  peroxide  charges  with  oxygen 
balances  rising  toward  zero  decreased  and  becaae 
negligible.   Experiaental  results  froa  these 
charges  were  coapared  with  Ruby  Code  calculations 
of  reaction  products  for  a  charge  balanced  to 
aluaina  and  steaa  and  also  with  data  froa  experi- 
aents  with  water  iaaersed  lorpexes.   The  reaction 
products  froa  a  single  charge  of  a luai nua-1 i th iua 
perchlorate  were  discussed.   The  detonation  rate 
of  aqueous  hydrogen  peroxide  (97.5$)  was  aeasured 
and  coapared  with  values  found  in  prior  Geraan 
work  and  with  a  Ruby  Code  calculation.   The  gap 
sensitivity  of  aqueous  hydrogen  peroxide  (97.SJ() 
was  aeasured.   (Author) 


AD-il6  A75     Div.   22 
(TISTP/JP)  OTS  price  $5.60 

Naval  ClTll  Eaglaeerlng  Lab..  Port  Hueneae, 

BODY  MOTIONS  OF  A  BURIED  ARCH  SUBJECTED  TO  BLAST 

LOADING, 

by  J.  R.  Allgood  and  D.  DaDeppo.  16  Aug  63,  50p. 

Technical  note  N486 

ProJ.  Y  F008  10  108 

DASA  13  018  Daelanlfled  report 


Descriptors:   ('Underground  Structures,  Shock 
waves),  Curved  profiles.  Nuclear  explosion 
daaage.  Blast.  Stresses,  Soils,  Deforaation. 

An  approxiaate  aethod  is  developed  for  predicting 
the  deflections  of  the  footings  of  a  buried  arch 
subjected  to  a  blast  wave  traveling  along  the 
surface.   Results  froa  the  theory  are  coapared 
with  aeasured  values  from  Operation  Plurabbob 
Structure  3.3a.   The  influence  of  the  dominant 
paraaeters  is  discussed.   It  is  shown  that  dura- 
tion of  loading  is  exceedingly  important  in 
governing  the  magnitude  of  footing  deflections. 
The  theory  is  presented  in  a  form  suitable  for 
use  in  the  design  office.   (Author) 


23.    PERSONNEL  AND  TRAINING 


AD-415    703 
(TISTM/TCG) 


Div.      23,    30 
OTS    price   $1.60 


Educational    Research   Corp.,    Caabridge,    Mass. 

THE    DEVELOPMENT    OK    A    PROFICIENCY    TEST    FOR    SAGE 

MANUAL   DATA    INPUTS   PERSONNEL. 

Final  rept. , 

by  M.  Douglas  Brooks.   June  61,  11p. 

Contract  AF19  60^  5195,  Proj.  1975,  Task  76892 

ESD  TR61  25  1  Unclassified  report 

Report  oa  ERC  Project  53. 

Descriptors:   ("Personnel,  Data  processing  sys- 
teas).  ("Operators  (.Personnel;,  Tests,,  I'Per- 
foraance  tests.  Personnel;,  Input-output  de- 
vices. Handbooks,  Data,  Test  aethods.  Punched 
cards.  Digital  systeas.  Display  systeas.  Air 
control  centers.  Air  Defense  Coaaand,  Antiair- 
craft defense  systeas. 

An  earlier  part  of  this  project  was  to  develop  a 
prototype  job-oriented  perforaance  test  for  the 
SAGE  positions  of  Manual  Data  Input  Supervisor 
and  Technician.   The  priaary  goals  of  the  present 
project  were  to  up-date  the  test  and  aodify  it  so 
that  'a)  it  could  be  adainistered  and  scored  by 
Air  Force  personnel  and  (b)  further  foras  of  the 
test  applicable  to  other  SAGE  Direction  Centers 
could  be  constructed  by  in-service  personnel. 
Since  SAGE  Direction  Centers  differ  in  their 
levels  of  operational  readiness,  it  was  found 
necessary  to  construct  two  different  foras  of  the 
testj   one  based  on  Prograa  Model  3  and  the  other 
on  Prograa  Model  5.   The  test  based  on  Model  3 
procedures  was  adainistered  to  Boston  Air  Defense 
Sector  personnel,  while  the  test  using  Model  5 
procedures  was  adainistered  to  the  personnel  at 
the  Syracuse  Air  Defense  Sector.   The  techniques 
eaployed  in  the  construction  and  aodification  of 
the  tests  seea  to  be  useful  for  the  developaent 
of  siailar  tests  for  local  needs  or  for  later 
prograaaed  models.   (AutKor; 


AD-416  4U      Div.   23,  12 
(TISTP/HSS)  OTS  price  $9.60 

Sylvania  Electric  Products,  Inc.,  Nalthaa,  Mass. 

TRAINING  EQUIPMENT  PLANNING  INFORMATION  (TEPI). 

Increaental  rept.  no.  2, 

by  H.  R.  GreninvuU.  1  Aug  03,  1v.  Rept.  no. 

MPO  PDI3  200 

Contract  AFO^  694  20l 

Unclassified  report 

Report  on  Ground  Electronics  Systea  for  WS-133B 
( Minuteaan) . 
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OTH 


PHOTOGRAPHY  AND  OlHER  REPRODUCTION  PROCESSES  -  Division  24 


Descriptors:   v'Training  devices, 
sile  personnel),  Military  training 
aissiles  (Surface  to  surface),  Str 
ons.  Training,  Radar  trainers. 


The  p;.rpose  of  the  Training  Equipae 
Inforaation  (TEPI)  2nd  increaent  re 
provide  the  Air  Force  with  a  technic 
basis  for  early  determination  of  tra 
aeat  requirements  for  which  develop 
and  action  aust  be  initiated  in  ord 
the  availability  of  trained  operator 
tenance  personnel  concurrent  with  th 
of  operational  equipment.   The  TEPI 
scribes  and  presents  the  pertinent  d 
item  of  training  equipaent  recoaaen 
the  individual,  and  crew  (or  unit)  t 
operator  and  maintenance  personnel  f 
IIS-133B  Ground  Electronics  Systea.  ( 
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24.    PHOTOGRAPHY  AND 

REPRODUCTION  PROCESSES 


AD-416  U3  Div.       24,    20 

(TISTM/REB^    OTS    price   $4.60 


Nashington    U.,    St       Louis,    Mo. 

A    STUDY    OF    UNIFORM    ISOTHERMAL    PROCEsi! 


uided  ai s- 

Guided 
tegic  weap- 


ING  OF 


NUCLEAR  EMULSIONS, 
by  Donald  Avery  Kniffen 
Contract  AF49  638  833 
AFOSR  TN60  1391 


Sep  60,  39p. 
Unclassified  report 


Thesis  presented  to  Graduate  Board  of  Washington 
University  in  partial  fulfillaent  for  the  degree 
of  Master  of  Arts. 


Descriptors:   ('Photographic  eaulsions, 
Processing),  ('Nuclear  particles.  Photographic 
eaulsions),  Controlled  atmospheres,  Potassiua 
compounds,  Broaides,  Photographic  cheaicals, 
Additives. 


On  the  basis  of  the  results  presented  here  it  is 
safe  to  conclude  that  the  optimum  development 
procedure  among  those  considered  in  this 
experiment  is  an  isothermal  one  using  a  developer 
which  contains  potassium  bromide  in  the  amount 
of  about  .8  grans  per  liter  in  addition  to  an 
aaidol  developer.  (Author) 
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Division  25  -  PHYSICS 
25.    PHYSICS 

AO-AI5    615  D»».       25 

(TISTF/JP)    OTS    price    $5.60 

■iaactots   U.,    Minneapolis. 

THE    ■OBILITY    AND    RECOMBINATION   OF    POSITIVE 

BARE  GAS  IONS. 

V.  B.  Mittelttadt,  J.  ■.  Madiion  and  R. 


by 

Oskaa 
Grant 
AFOSB 


Jan  63.  49p. 
AF  AF0SR62  103 

4839 


Unclassified  report 


Descriptors:  (•Helium  group  gases.  Reco«- 
bination  reactions),  Transport  properties. 
Diffusion,  lonisation.  Ions.  Neon.  Argon. 

Tkis  final  report  describes  briefly  (a)  a  ■icro- 
wave  system  for  Measuring  the  electron  density  in 
decaying  plasaas  over  t  density  range  of  about 
five  thousand,  (b)  an  experiaental  tube  for 
■ensuring  the  value  of  the  mobility  of  positive 
ions  by  means  of  the  transit-time  method,  and 
(c)  the  results  obtained  during  the  period  of 
the  contract.   The  studies  were  confined  to  the 
rare  gas  ions  and  excellent  agreement  was  found 
between  the  value  of  the  mobility  of  atomic 
and  molecular  ions  as  determined  from  ambipolar 
diffusion  coefficient  measurements  and  those 
found  by  means  of  the  ion  transit-time  method. 
The  influence  of  the  presence  of  negative  ions 
on  the  ambipolar  diffusion  coefficient  of  elec- 
trons was  demonstrated.   The  recombination  co- 
efficients of  molecular  neon  and  molecular  argon 
ions  were  found  to  be  independent  of  pressure 
and  the  values  were  in  excellent  agreement  with 
previous  studies.  (Author) 
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Penasylvania  State  U.,  University  Park. 

SPHEBICAL  SHOCK  MAVES  IN  SOLIDS. 

by  Harry  H.  Calvit  and  Norman  Davids.  9  July  63, 

84p.   Technical  rept.  2 

Contract  DA36  0340RD3576 

Unclassified  report 

Descriptors:   ("Shock  waves.  Solids).  ("Solids. 
Mave  transmission).  Metals.  Explosions.  Detona- 
tion waves.  Impact  shock.  Hy pervel oc i ty  pro- 
jectiles, Craierlng.  Equations  of  state.  Blast, 
Aluminum,  Differential  equations.  Spheres. 
Shock  (Mechanics) . 

Contents:   Introduction — Reasons  for  Studying 
Spherical  Shock  Naves.  Physics  of  Cavity  Expan- 
sion due  to  Explosive  Impace.  General  Nature  of 
Shock  Haves,  and  Statement  of  Problem  and  Scope 
of  Thesis;  Brief  Review  of  Past  Work — Elastfc- 
Plastic  Effects.  Similarity  Solutions  of  Equa- 
tions of  Gas  Dynamics.  Self-Similar  Solutions  of 
the  Problem  of  Cratering  Due  to  Hy per ve 1 oc i t y 
Impact,  and  Numerical  Integration  of  the  Differ- 
ential Equation  of  Spherical  Blast  Naves  in  a 
Gas  and  Hydrodynamics  of  Hyper veloc i ty  Impact; 
Self-Similar  Solution  for  Problems  with  Spherical 
Symmetry — Theory,  and  Solution  of  the  Governing 
Differential  Equation  of  Self-Similar  Motion; 
Application  of  the  Theory  of  Self-Similar  Motion 
to  the  Problem  of  Expansion  of  a  Spherical  Cavity 
in  a  Metal  Due  to  Explosive  Impact — Description 
of  Model  and  Assumptions,  Equations  of  State  of 
Metals.  Solution  of  the  Blast  Nave  Problem  in 
Aluminum.  Blast  Haves  in  Other  Metals;  and  Con- 
sideration of  the  Non-Similar  Aspects  of  the 
Blast  Have  Problem;  Experimental  Procedure  and 
Besults;  Singular  Point  of  Ordinary  Differential 
Equations:  Numerical  Program — Fortran  Program. 


AD-415  622     Div.   25 
(TISTP/JP)  OTS  price  13.60 

Electro-Optical  Systems  Inc..  Pasadena.  Calif. 

PUSMA  DIAGNOSTICS  STUDIES  FOR  CROSSED  FIELD 

ACCELERATORS. 

by  Andrew  Proudian.  Mar  63.  30p.  BNII 

Contract  AF49  638  1063 

Uaclassified  report 

Descriptors:   ("Plasma  medium.  Test  methods)  , 
Electron  density.  Temperature.  Particle 
accelerators.  Test  equipment.  Interferometers. 
Spectrum  analyzers.  Spectroscopy.  Have 
transmission.  Microwaves.  Particle  beams. 
Line  spectrum.  Scattering.  Magnetic  fields. 

Diagnostic  methods  investigated  include:   Spec- 
troscopic and  Inteferomeir ic  Methods  —  Optical 
Intef erometry .  Continum  Intensity.  Line  Shape 
(Series  Limit) .  and  Relative  and  Absolute  Line 
Intensity  Measurements;  Measurements  Involving 
the  Use  of  Particle  Beams  —  Electron  scattering, 
Charge  Exchange,  and  Excitation  of  Target  Gas. 
(Author) 


AD-415  632     Div.   25 
(TISTM/TCG)  OTS  price  $1.10 

Nashington  U..  Seattle. 

(No  title) 

1  June  63.  2p.  Technical  status  rept.  no.  11 

Contract  Nonr47732   '^  ■ 

Unclassified  report 

Descriptors:   ("Ultraviolet  radiation. 
Luminescence).  ("Gases.  Proton  cross  sections). 
("Nitrogen.  Luminescence).  Proton  scattering. 
Spectra  (Visible  and  ultraviolet).  Excitation, 
Theory.  Thermionic  emission.  Energy. 
Transformations. 


AD-i;i5  634     Div.   25 
(TISTP/JP)  OTS  price  $2.60 

Benson,  Robert  N.  and  Associates.  Inc., 

Nashville,  Tenn. 

MECHANICAL  HYSTERESIS, 

by  Robert  N.  Benson.  Apr  63,  25p. 

Contract  Nonr3995  00 

Unclassified  report 

Descriptors:   ("Crystal  lattices,  Fatigue 
(Mechanics)).  ("Fatigue  (Mechanics). 
Hysteresis),  Electron  transitions.  Shear 
stresses.  Elasticity,  Potential  theory. 
Crystals.  Aluminum.  Ultrasonic  radiation. 
Deformation,  Ultrasonic  properties.  Vibration, 
Stresses.  Electrons. 

Mechanical  hysteresis  loops  have  been  obtained 
from  a  plot  of  the  dynamic  stress-strain 
characteristics  of  a  material.   The  loops  depict 
an  assymmetric  figure  8  pattern,  for  which  the 
assymmetry  is  accounted  for  by  the  non-uniform 
elastic  state  of  the  material.   Supplementary 
experiments  demonstrating  the  complex  motion  of 
particles  in  a  longitudinally  excited  vibrator, 
lead  to  the  conclusion  that  the  paths  traced 
by  electrons  in  the  lattice  structure  is  dif- 
ferent for  the  tensile  and  compressive  portions 
of  the  cycle.   Since  the  potential  field  in  the 
lattice  structure  is  non-uniform,  a  hysteresis 
loss  is  observed.   The  lateral  motion  of  a 
longitudinally  excited  vibrator  is  shown  to 
produce  shearing  strains,  which  are  a  dominant 
factor  in  internal  friction.   Illustrations  of 
the  effect  of  the  shape  of  the  hysteresis  loop 
on  fatigue  are  given.  (Author) 
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(TISTM/AMS)    OTS    price    $4.60 

Laboratories,  for    Hese,irch    and   Devel  opii|4nt , 

Franklin    Inst.,    Philadelphia,    P.i 

A    STUDY    OF   THE    DEIUVIOU   OK    DI  SLOG  ATI01«Ji    AND 

THEIR    INTLHACTION    HITII    OTHEd    LATTICE    DEFECTS 

UNDER    CONDITIONS    OF    ALTEUNATING    STUES* 

by    K.    U.    Snowden    and    H.    H.    F.    HilsdorfJ    July    63, 

41p. 

Contract    AF33    616   6996,    Proj .    7024,    Til^k   7024  02 

ARL    63    114  Unclassified    repirt 


Descriptors:       ("Crystal    lattice    d<»f 
Stresses),    Aluminum,    Copper,    Electr 
scopy.    Friction.    Shear    stresses.    Sin 
crystals.    Experimental    data.    Deform 
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In    order    to    study    the    cyclic    work    har 
Al    and   Cu    single    crystals    two   methods 
(1)    the    accur.-ite    recording    of    stress-s 
during    cyclic    straining,    and    (2)    the 
servation    of    dislocation    arrangements 
crystals    using    transmission    electron    n 
The    cyclic    hardening    experiments    cove, 
to    1000    cycles    of    reversed    plastic    str 
tude    and    were   mad<>    in    push/pull    with    s 
tention    being    givn    to    .ichieving    axial 
(Author) 
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Foreign    Tech   Div.,    Air    Force    Systems    C 
Hr j ght-Patterson    ,U  r    Force    Base.    Ohio. 
RELAXATION    PHENOMENA    AT    A    HIGH    SPEED    GNS 
by   H.    A.    Yel 'yashevi ch    and    S.     I.    Anisi 
15   Apr    63,    5p. 
FTD  TT62    1670  Unclassified    rep 

Trans,    from   Doklady    Akademii    Nauk    BSSR 
324-326.    1961. 


Descriptors:  ("Gas  flow.  Relaxation 
Entropy,  Enthatpy,  Oscillation.  Scat 
Molecules.  Temperature.  Specific  hea 
equi 1 i  bri  urn    f 1 ow. 

Nhen    solving    the    problem    of    gas    dynami 
frequently    assumed    that     outer    effects 
flow   change    the    state    of    the    gas    quite 
that    in    each    point    sets    in    an    equilibr 
various    degrees    of    freedom    of    gas    mole 
fact    the    process    of    setting    in    an    equi 
requires    a    finite    time,    and    it    can    be 
that    at    sufficiently    rapidly    changing 
influence's    against    the    flow    no    equilib 
be    reached.      The    problem    in    this    case 
quite    complicated    because    in    the    syste 
dynamics    equations    are    added    kinetic    e 
describing    the    change    in    state    of    iner 
of    freedom    of    gas    molecules.       A    simple 
■ate    calculation    Method    is    offered    to 
the    nonequi 1 ibri urn    of    the    flow,    based 
fact,    that    in    all     instances    of    practic 
the    flow    appears    to    be    locally    close,  e 
equilibrium,     or    to    the    frozen,    wherby 
of   almost    equilibrium    and    almost    froze 
separated    by    a    sufficiently    lucid    boun 
(Author) 
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by    I.    G.    Nekrashevich    and    1.    A.    Itakuto. 

2    Apr    t3,    9p. 

FTD  TT63  5  Unclassified  report 

Trans,  from  Doklady  Akademii  Nauk,  BSSR.  £:1, 
pp.  26-30,  19fc2. 

Descriptors:  ("Dielectrics,  Electric 
discharges).  Energy  conversion.  Phase 
studies . 
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(TISTE/OHD)    OTS    price    $2.60 

Foreign    Tech.    Div..    Air    Force    Systems    Command. 

Hr i gh t-Pat t ers on    Air    Force    Base.    Ohio. 

NENS    OF    THE    INSTITUTES    OF    HIGHER    LEARNING 

(SELECTED    ARTICLES). 

IC    Apr    63.    27p. 

FTD  TT63  203  Unclassified  report 

Trans,  from  Izvestiya  Vysshikh  Uchebnykh  Zave- 
deniy,  Seriya  ' ' Avi a t s i onnaya  Tekhnika*'.  no.  3, 

pp.  79-86.  177-186.  1962. 

Descriptors:       ("Cylindrical    bodies.    Stresses), 
("Structural    shells.    Mathematical    an. 1  lysis). 
Sandwich    panels.    Pressure,    Deformation,    Reli- 
abi li  ty,    Ai  rcraf t . 
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(TISTP/MFA)    OTS    price    $1.60 

Foreign    Tech.    Div..    Air    Force    Systems    Command. 

Nright-Patterson    Air    Force    Base,    Ohio. 

ON    THE    EVALUATION    OF    THE    INFLUENCE    OF    THE    REAB- 

SORPTION    EFFECT    ON    THE    INTENSITY    OF    SPECTRAL 

LINES. 

by  N.  G.  Preobrazhenskiy.  23  Apr  63,  17p. 

FTD  TT63  257  Unclassified  report 

Trans,  from  Izvestiya  Vysshikh  Uchebnykh  Zave- 
deniy,  Fizika,  no.  6,  pp.  57-65,  1961. 

Descriptors:   ("Spectroscopy,  Emissivity), 
("Line  spectrum.  Intensity),  Absorption,  Meas- 
urement, Excitation.  Plasma  medium.  Probability, 
Scattering,  Discharge  tubes.  Atomic  energy 
levels,  Zinc,  Barium. 
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Division  25  -  PHYSICS 

New  relationships  Here  obtained  whick  enable  one 
to  establish  liait  concentrations  of  atoas  in 
plasMa,  beloM  which  distortions  introduced  into 
the  integral  intensity  of  a  spectral  line,  as  a 
result  of  its  reabsorpt i on ,  are  known  not  to  ex- 
ceed 2%.       Conditions  are  systeaized  for  lowering 
the  influence  of  the  reabsorption  effect,  and  a 
discussion  is  give*  of  the  results  of  soae  work 
done  for  revealing  the  aechanisa  of  the  excita- 
tion of  the  atoas  taking  into  consideration  the 
earlier  unwarrantedly  ignored  secondary  processes. 
(Author) 
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Polytechnic  Inst,  of  Brooklyn,  N.  Y. 
APPROXIMATE  HEAT  CONDUCTION  SOLUTIONS  FOR  NON- 
PLANAR  GEOMETRIES, 
by  Thoaas  J.  Lardner.  July  63.  21p.  PIBAL  rept. 

BO.   665 

Grant  AF  AF0SRA19  63.  Task  9782  01 

Unclassified  report 


('Theraal  conductivity, 

Heat),  Surface 


Descriptors:   »  . 

('Partial  differential  equations, 
t eaperat u res .  Integration,  Nuoeri 


Theory) . 
),  Surfi 
cal  analysis, 


The  teaperature 
rior  to  a  spher 
ature  is  consta 
vari  at  i  onnl  pri 
Goodaan ' s  heat 
procedure  for  a 
to  probleas  of 
cussod.   The  he 
cavity  is  evalu 
pa  rod  wi  th  the 
of  the  two  ahov 
to  beat  conduct 
etries  is  deaon 


distribution  in  the  region  exte- 
ical  cavity  whose  surface  teaper- 
nt  is  deterained  using  Biot's 
nciple  for  heat  conduction  and 
balance  integral  technique.   The 
pplying  the  variational  principle 
non-planar  geoaetries  is  dis- 
at  flux  It  the  surface  of  the 
at<>d  by  the  two  methods  and  coa- 
exrict  solution.   The  applicability 
e  nentioned  approximate  techniques 
ion  probleas  with  non-planar  geoa- 
strated.   (Author) 
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(TISTP/MH)  OTS  price  $8.60 

Coraell  I'..  Ithtci.  N.  Y. 
EXCITED  STATES  OF  THE  NUCLEON. 
by  P.  Carruthers.   July  63,  VOp. 
Ceatract  Nonr^0138 

Unclassified  report 

Descriptors:   (/Nucleons,  Excitation).  Pions, 
Resonance.  Scavtering.  Quantua,  Mephanics. 
Trajectories,  4:(n«aics.  Eleaentary  particles. 


f  the  higher  resonances  in 
ng  belonging  to  the  nucleon 
tories  are  shown  to  arise 
the  nucleon  and  pion-nucleon 
In  particular  the  aeabers 
tory  are  created  principally 
exchange  of  aeabers  of  the 

and  vice-versa.   The 
ned  froB  dynaaical  consid- 
tly  with  these  conjectured 

pole  considerations.   The 
pproxiaately  syaaetrical 
the  two  trajectories. 
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Aaerican  Scientific  Corp.,  Alexandria,  Va. 

MATER  GAIN  BEHAVIOR  OF  OUTDOOR  CLOSED  STRUCTURES. 


by  Gordon  S.  Mustin.   1  Feb  63,  77p. 
Contract  NOrd1o687,  ProJ .  J,00   49  3,  Task  49  3 
NAVHEPS  Kept.  837A      Unclassified  report 

Descriptors:   ("Containers,  Check  valves), 
(•Pressure  regulators.  Containers),  (•Storage, 
Effectiveness).  Mater  vapor.  Mater,  Monte  Carlo 
method.  Check  valves,  Desicants,  Containers. 
Teaperature,  Pressure,  Statistical  analysis. 


A  aodel  of  the  water  gain  of  eap 
stored  in  the  open  is  derived, 
and  a  aodified  Monte  Carlo  proce 
tical  analysis  is  aade  of  probab 
12  stations  by  enclosures  which 
ing  and  which  have  check  valves 
♦  1  -1,  +1  -1/2  and  •••1/2  -1/2  psi 
eluded  that  a  breather  charge  of 
cubic  foot  should  give  about  six 
life  anywhere  in  the  world,  assu 
container  drawdown.   Even  the  -^l 
valve  required  no  additional  des 
it  aight  be  expected  to  breathe 
tiaes  per  year  at  Los  Vegas.  Nev 
confidence.   The  least  pressure- 
which  will  not  adversely  affect 
storage  life  was  not  discovered 


ty  structures 
Using  this  aodel 
dure ,  a  st at  i  s- 
le  water  gains  at 
are  free  breath- 
set  at  ■••2  -1 , 
g.   It  is  con- 
one  ounce  per 
months  storage 
aing  adequate 
/2   -1/2  psifl 
i  ccant  al  though 
as  much  as  38 
ada  with  2  sigaa 
vacuua  spread 
a  reasonable 
(Author) 


AD-415  714       Div.   25,  15 
(TISTP/HG)  OTS  price  $2.60 

Cornell  L..  Ithaca,  N.  Y. 

RATIU  LIMIT  THEOREMS  FOR  CASCADE  PKUCCSSES, 

by  P.  E.  Ney.  May  63,  27p. 

Contract  Nonr40143 

Unclassified  report 

Descriptors:   ("Eleaentary  particles.  Energy), 
( •Matheaati cal  aodels.  Nuclear  reactions).  Prob- 
ability, Statistical  functions,  Matheaatical 
aodels.  Integral  equations.  Tiae.  Differential 
equations.  Partial  differential  equations.  In- 
tegration, Inequalities. 

The  evolution  of  a  faaily  of  particles  is  studied; 
each  of  these  particles  is  characterized  by  a 
real  valued  quantity  which  is  called  its  energy. 
It  is  assuaed  that  the  process  originates  at 
••tiae''  t  =  C  with  a  single  ''parent''  particle 
of  energy  X  sub  zero,  which  after  a  tiae  T  splits 
into  N  other  particles  of  energies  X  sub  1  to  X 
sub  N  respectively.   Each  of  these  ''offspring'' 
particles  then  behaves  as  a  parent;  its  behavior 
depending  only  on  its  energy,  and  being  independ- 
ent of  any  other  existing  particles  or  of  the 
history  of  the  process.   (Author) 
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A  brief  discussion  of  a  prograa  for  e 
the  integrals  which  appear  in  the  Ryd 
Rees  [HKH,    aethod  of  deteraining  poten 
froa  spectroscopic  data  is  given.   App 
made  to  the  ground  states  of  diatoaic 
of  H  and  I  and  the  results  coapared  to 
ca  Icalatioat.   (Author; 
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Tables,  Single  crystals.  Crystal  growth. 
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Pittsburgh  U. ,  Pa . 

ArTERGLOW  ATOMIC  COLLISION  PROCESSES. 

Joint  technical  rept., 

by  Manfred  A.  Biondi . 
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Contract  Nonr'^2406 
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Unclassified  report 

Descriptors:   (•Gas  ionization,  Atonic  proper- 
ties), (•Atonic  spectroscopy.  Plasma  medium). 
Probes  (Electromagnetic',  Electrostatics, 
Microwaves,  Rad i of requency ,  Interferometers, 
Optical  properties.  Mass  spectroscopy,  Electron 
density.  Ions,  Measurement,  Electrons,  Scatter- 
i  ng.  Atoms . 


Information  is  presented  concerni 
sions  involving  electrons,  ions, 
and  normal  atoms  at  near-thermal 
has  been  obtained  from  afterglow 
from  the  study  of  the  behavior  of 
following  the  renoval  of  external 
Me  shall  first  describe  briefly  s 
cipal  techniques  which  have  been 
glow  investigations,  then  discuss 
atomic  collision  processes  which 
cessfully  studied  by  these  method 
choose  representative  exanples  to 
scope  of  the  atomic  collision  aea 
(Author) 
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X-RAY  DIFFUACTION  STUDIES  OF  THERMAL  MOTIONS 
IN  CRYSTALS. 

Quarterly  progress  rept.  no.  16,  1  Mar-31  May  63. 
6  Aug  63,  8p. 
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Descriptors:   (•Cryst&ls,  Thermal  stresses). 
X-ray  diffraction  analysis.  Vibration,  Silver 
compounds,  Chlorides,  Ions.  Motion,  Teapera- 
ture, Specific  heat. 
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MEAN  FREE  PATH  IN  DENSE  GASES  AND  LIQUIDS, 

by  P.  H.  E.  Meijer  and  J.  I.  Uowen.   29  iar  59. 

8p.  Technical  note  SM2 
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y.   (Author) 
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A  MASS  SPECTROBETRIC  AND  THERMODYNAMIC  STUDY  OF 

GASEOUS  TRANSITION  METAL  (II)  HALIDES. 

by  Richard  C.  Schoonmaker,  Alan  H.  Friedman 

and  Richard  F.  Porter.   1959.  Up. 

Contract  AF18  603  1 
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Deicriptorsi   (•Thermodynamics.  Vapors), 
(•Halides.  Mass  spectroscopy).  ("Mass 
ipectroscopy.  HalitJes).  Iron  compounds. 
Chromium  compounds.  Manganese  compounds. 
Cobalt  compounds.  Nickel  compounds.  Iodides. 
Chlorides.  Bromides.  High  temperature  research. 
Transition  elements.  Chemical  equilibrium. 
Mass  spectrum.  Vapor  pressure,  Thermochemistry. 
Data.  Vaporization. 

Mass  spectrometric  and  Knudsen  effusion 
techniques  were  used  to  study  ^»''" /«?»' '  "'1°" 
of  several  transition  metal  (II)  halides.   The 
systems  studied  include  FeI2  and  the  chlorides 
and  bromides  of  Cr.  Hn,  Co  and  N1 •   The  over- 
all  temperature  range  was  between  UO  and  700  t. 
For  all  systems  the  monomer  is  the  major  vapor 
species  in  the  temperature  range  studied. 
Dimeric  species  were  detected  ^ "  » ^^^^'P"'  P^' " 
for  all  systems  except  Ni  C12  and  NiBr2.   Vapor 
pressure  data  were  combined  with  mass  spectro- 
metric and  entropy  data  to  give  heats  for  the 
dimerization  reaction:  2MX2  (g)  +  112X4  (g). 
(Author) 
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Descriptors:   (•Organic  compounds.  X-ray 
diffraction  analysis).  (•X-ray  di ffract i on 
analysis.  Organic  compounds),  (•Ions,  X-ray 
diffraction  analysis),  (•Complex  compounds. 
X-ray  diffraction  analysis),  ("Crystal 
structure.  Organic  compounds).  Crystallization. 


A  method  whereby  the  molecules  to  be  studied 
can  be  crystallized  in  structures  whose  X-ray 
analysis  would  be  certain  of  success  is  discus 
The  method  is  described  under  the  title  of 
••crystal  engineering"  or  ••crystal  design- 
ing' •  .   In  essence , 
ci 
mc 


the  method  involves  pr»- 


ipitation  in  crystallino  form  of  the  organic 
lolecules.  generally  in  ionic  forn,  but  diluted 
structurally  by  sizable  groups  of  atoms  of  the 
class  known  as  conplex  ions,  which  dominate 
the  packing  of  the  structures.   The  structure 
of  these  complex  ions  is  gen-rally  known,  and 
in  any  case  readily  de  t  ermi  nab  1  •• .   They  contain 
heavier  atoms  of  the  sort  necessary  both  for 
application  of  the  classical  • • heavy-at om^ • 
x-ray  method.   Thr  entire  complec  ion  is  very 
effective  in  establishing  phases  of  the  scattered 
»-rays.  and  thus  in  analyzing  the  entire 
structure.   The  organic  ions  are  always  located 
in  spaces  between  the  complex  Ions,  simplifying 
analysis.   A  new  method  of  crystal  analysis 
is  reported  by  means  of  which  structure  and 
absolute  configuration  of  a  iion-ci-n  t  r  i  c  crystal 
can  be  deierni ned .  (Author) 
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Contract    DA36    0340RD3576RD 

Unclassified    report 

Descriptors:       (•Mechanical    waves.    Solids), 
(•Solids.    Mechanical    waves).    Metals,    Deforma- 
tion.   Equations    of    state.    Aluminum,    Blast, 
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tial   equations.    Numerical    meth.  is    and 
procedures . 
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NOn"nEAR    VIBRATIONS:      A    COMPARATIVE    STUDY    WITH 

APPLICATIONS    TO    CENTRIFUGAL    PENDULUM   VIBRATION 

ABSORBERS. 

by  D.  E.  Newland.   May  63.  1v. 

AFOSR  5224^^  Unclassified  report 

Doctoral  thesis. 

Descriptors:   (•Vibration.  Absorpt J  on) .  Reso- 
nance. Differential  equations.  Energy.  Aircraft 
equipment.  Internal  combustion  engines,  Torque. 
Analysis. 

This  thesis  ia  i"  two  parts.   Part  1  Is  a  cam- 
paraiive  study  of  methods  for  th-  analysis  of 
nonlinear  vibrations.   It  is  primarily  concerned 
with  forced  vibrations,  and  is  restricted  to 
lumped  parameter  systems  (systems  with  a  finite 
number  of  degrees -of -freedom) .   Part  2  Is  the 
application  of  the  most  suitable  of  these  meth- 
ods to  problems  occurring  in  the  design  of  cen- 
trifugal pendulum  vibration  absorbers.   (Author; 
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NORMAL  SHOCK  MAVE  CALCULATIONS  IN  AIK 

SPEEDS  UP  TO  25.000  FT. /SEC, 

by  C.  A.  Cook,  L.  H.  Gilbert  and  S.  M 

Nov  62,  48p.  Rept.  no.  R62SD76 

Contract  AF04  694  222 

Unclassified 
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ENERGY  SOLUTION  KOK  SIMPLY  SUPPORTED  $$0RT 

OVAL  SHELLS. 

by  Milliam  P.  Vafakos.  Nail  Nissel  an^  Joseph 

Kempner.  Aug  63,  12p.  667 

Contract  Nonr83914.  ProJ.  NI064  167 

Unclassified  rAkort 


Descriptors:  (•Stresses.  Structure 
(•Structural  shells.  Stresses).  Ene 
Boundary  value.  Problems,  Hydrostat 
Pressure,  Fourier  analysis.  Equatio 
Differential  equations.  Deflection. 

A  previously  reported  upon  energy  sol 
applied  to  simply  supported  short  ova 
having  major-to-minor  axis  ratios  up 
The  energy  solution,  which  is  applica 
shells  having  arbitrary  boundary  cond 
shown  to  be  in  good  agreement  with  an 
solutioB.  (Author) 
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PLASMA  JET  CHEMISTRY. 

Final  rept.  1  Jan  62-1  Jan  63, 

by  A.  V.  Grosse,  C.  S.  Stokes,  J.  A.  C^^ill,  and 

J.  J.  Correa.  30  June  63,  26p. 

Contract  Nonr308502,  ProJ.  NR052  429 

Unclassified  re|>)ort 

Descriptors:  ('Chemical  reactions. 
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High  temperature  research,  Preparati 
Direct  current,  Rad i of requency ,  Orga 
compounds.  Nitrogen  compounds.  Oxide 
Helium,  Cyanides,  Hydrogen  compounds 

Generation  of  high  temperatures  for  in 
processing,  industrial  chemical  reacti 
out  using  plasma  Jets  as  heat  sources. 
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possibilities  of  plasma  engines  for  space  trans- 
portation, are  all  fields  which  will  benefit 
greatly  in  future  years  from  the  wide  research 
now  being  conducted  in  plasma  chemistry  and 
physics.   The  scope  of  these  studies  is  the 
investigation  of  high  temperature  chemical 
reactions  utilizing  the  plasma  Jet  as  the 
source  of  thermal  energy.  (Author) 
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ARE  BLOCK  BANDS  AT  FINITE  ELECTRIC  FIELD  ADIA- 

BATICALLY  CONNECTED  TO  THOSE  AT  ZERO  FIELD. 

by  G.  H.  Hannier  and  .J.  P.  VanOyke.  1962.  20p. 

Technical  rept.  no.  2 

Contract  N0NH2771  05.  Proj .  NH017  633 

Unclassified  report 

Descriptors:   (•Field  theor.'.  Electric  fields). 
Elementary  particles.  Electric  potential. 
Selection  rules.  :Jathenat  i  cal  models.  Oscil- 
lations, Taylor^s  series.  Functions.  Differen- 
tial equations.  Partial  differential  equations. 
Integral  transforms.  Integrals,  Sequences. 
Operators  (Mathematics). 

If  a  potentiji  consists  of  a  superposition  of  a 
periodic  part  and  a  uniform  electric  field  then 
for  a  particle  moving  in  this  fi»;ld  there  are 
Bloch  bands  closed  in  time.   The  present  report 
addresses  itself  to  the  question  whether  these 
bands  may  be  identified  with  the  field-free 
bands.   The  most  natural  thing  is  to  expect 
that  the  bands  are  slightly  field  dependent, 
but  converge  toward  the  field-free  bands  as  E 
goes  to  zero.   Bands  for  which  this  is  true  are 
said  to  be  adi abat i cal ly  connected  to  corres- 
ponding bands  at  zero  field.   Two  model  cases  are 
given  for  which  this  adiabatic  connection  per- 
tains.  The  central  part  of  the  report  provides 
the  conclusion  that  the  answer  to  the  question 
in  the  report  title  is  almost  always  negative. 
In  this  proof  the  positive  cases  serve  an 
essential  function.   It  i*  shewn  that  the  param- 
eters of  the  periodic  potential  must  obey  at 
least  one  supplement ar«  ceaditioa  to  allow  adia- 


batic connection,  aa.. 
precisely  obey  this 
nection  is  thus  gen^- 
is  given  an  explicit^ 
not  allow  adiabatic  t- 


■     the  collected  cases 

<n.   Adiabatic  con- 

t  possible.   There 

•  •!>.   e  case  which  does 

■■ectlea.   (Author) 
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OTS  price  $2.60 


Pri  nceton  U. .  N.  J. 

HEAT  TRANSFER  THROUGH  A  REGION  OF  CLOSED- 
STREAMLINE. 

by  S.  H.  Lam.  May  59.  23p.  Rept.  no.  469 
Contract  AF49  638  465.  ProJ.  9781 
AFOSR  TN59  727   Unclassified  report 

Descriptors:   ("Heat  transfer.  Boundary 
layer).  (•Boundary  layer.  Heat  transfer). 
Hypersonic  flow,  Aerosynamic  heating.  Partial 
differential  equations. 
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AO-^15  9^7     Di».   25 
(TISTP/BFA)   OTS  price  |3.60 

■lerowaTe  Research  last.  Palytecknic  last,  of 

Brooklya,  N.  Y. 

A  STUDY  ON  GENERATION,  SHAPING  AND  CONTROL  OF 

HIGH-POHER  ELECTRIC  PULSES. 

Pi«al  rept, 

by   E.    Le»i,    15   Apr   63,    26p.    Rept.    PlBMR1115i  63 

Contract    AFJO   602   2H9 

RADC   TDII63    208 

Uaclassified  report 

Descriptors:   ( *EIect roaechani cal  converters, 
Oesiga),  Electrodes,  Discharge  tubes.  Electric 
discharges.  Elect roaagnet i c  fields,  PJasaa 
siediua,  Eaergy  coaversioa.  loaization,  Diffus- 
.  ioa.  Physical  properties,  loaizatioa  chaabers, 
■easureaent.  Spectroscopy,  Line  spectrua, 
BlectroB  density.  Tests. 

Devices  have  beea  developed,  capable  of  generat- 
ing high-eaergy  electrical  palses,  directly  by 
aeans  of  elect roaechaai cal  power  coaversioa^   , 
thus  eliainating  the  need  for  interaediate  stor- 
age ia  electrical  fora.   Units,  having  overall 
diaensions  coaparable  Mith  those  of  a  aediua- 
sized  t arbogenerator ,  can  be  bailt,  to  deliver 
energies  up  to  10  to  the  10th  power  Joules  in  one 
second  and  10  to  the  9th  power  Joules  ia  a  few 
alUiseconds.   Saall  scale  aodels  have  been  con- 
structed aad  tested.   More  advanced  scheaes  to 
further  increase  the  power  output  per  unit 
voluae,  by  eaploying  gaseous  plasaas,  have  beea 
studied.   A  gaseous  electronic  device  has  been  -j 
developed,  capable  of  switching  electrical  power 
at  high  level,  without  relyiag  for  its  operation 
oa  the  preseace  of  electrodes.   Units  having  a 
switchiag  power  of  25MM  have  been  constructed  and 
tested.   Extensive  studies  have  been  conducted 
on  basic  probleas  in  high-power  gaseous  electron- 
ics, such  as  diffusion  and  aobility  of  the 
ionized  coast i t uent s,  ionization  build-up  and 
decay,  hydroaagnet i c  stability  of  the  eleetrie 
discharge.   (Author) 

t 

AD-415  976     Div.   25 
(TISTM/TCG)  OTS  price  $1.60 


of  Tech. ,  Hoboken,  N.  J. 


Stevens  Inst 

(No  title). 

Status  rept.,  .1  Apr-30  June  63, 

by  Hans  Heissaer.   1  July  63,  13p. 

Contract  Nonr263  32 

Unclassified 


report 


Descriptorsi   (•Gold.  Filas),  ("Tin,  Filas). 
('Microwave  spectroscopy.  Gold),  ('Surfaces, 
Resistance  (Electrical);,  Elect rodepos i t i on. 
Copper,  Absorption,  Superconductors,  Super- 
conductivity, Cryogenics,  Penetration. 


Ia  order  to  further  investigate  ef 
superconducting,  and  specifically 
direct  evidence  of  an  energy  gap  i 
conductor,  aeasureaeats  of  aicrowa 
at  9.2  ki loaegacycles  were  aade  in 
and  Ch  electroplated  onto  bulk  Sn. 
consisted  of  cast  Sn  plates  which 
polished  and  then  electroplated  wi 
aetal.   The  thicknesses  were  deter 
platiag  aad  weighing  of  calibratio 
A  scheaatic  diagraa  of  the  cavity 
aad  soae  curves  of  surface  resista 
relative  to  the  copper  plate  versu 
for  the  gold-tin  saaples.   (Author 
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Catholic  U.  of  Aaeri«ca,  Mashington,  D   C 
LINEARITY  AND  MINIMUM  ENTROPY  PRODUCTION. 


Final  rept. 

1963,  13p. 

Contracts  AFA9  638  ^52 

AFOSR  TR59  178 


and  AFie  603 
Unclassified 


120 
report 


Descriptors:   ('Entropy,  Production),  (*Ther- 
aodynaaies.  Irreversible  processes),  ("Prob- 
ability, Measure  theory).  Particles,  Energy, 
Moaentua,  Theraal  conductivity.  Fluxes,  Dif- 
ferential equations.  Integrals,  Functions, 
Statistical  aaalyi^is,  Statistical  aechanics. 


AD-^15  984     Div.   25 
(TISTP/MH)  OTS  price  $10.50 

Guggenheia  Jet  Propulsion  Center,  Calif.  Inst,  of 

Tech.,  Pasadena. 

THEORY  OF  THROUCHFLOW  IN  AXIAL  TURBOMACHINES  WITH 

VARIABLE  WALL  GEOMETRY, 

by  GordoB  C.  Oatas.   Aug  59,  124p.  Technical 

note  no.  1 

Contract  AFit9  638  497 

AFOSR  RN59  680  Unclassified  report 

Descriptors:   ('Axial-flow  turbines,  Fluid 
flow).  Turbines,  Mixed-flow  coapressors.  Tur- 
bine blades.  Fluid  aechanics.  Perturbation 
theory.  Velocity,  Rotor  blades. 

The  theory  of  t hree-d iaens ional  flow  in  axial 
t urboaachines  was  extended  to  include  the  effects 
of  variable  hub  and  tip  radii  such  as  occur  in 
the  entrance  stages  of  conventional  axial  flow 
coapressors  aad,  to  a  larger  extent,  ia  aixed 
flow  coapressors.   The  problea  is  siaplified  by 
assuaing  aa  iafiaite  nuaber  of  infinitely  thin 
blades  in  each  blade  row,  so  that  axially  sya- 
aetric  fluid  aotioa  results.   The  effect  of 
variable  hub  and  tip  radii  of  the  annulus  walls 
is  investigated  when  the  tangential  velocities 
are  saall  but  arbitrary,  and  when  they  are  large 
but  of  special  fora.   The  coabined  effect  of 
heavily  loaded  inlet  guide  vanes  and  variable  hub 
radius  is  also  investigated  for  the  case  in  which 
the  inlet  guide  vanes  iapart  a  action  very  nearly 
of  the  solid-body  type.   The  bouadary  conditions 
for  the  variable  hub  radius  require  liaeariaa- 
tion,  thus  restricting  the  aagnitude  of  postur- 
bation  to  be  iaduced  by  the  wall.   Finally,  the 
effect  of  a  loaded  blade  row  placed  behiad  the 
ialet  guide  vaae  is  deterained.   The  local  axial 
and  tangential  velocities  induced  by  the  variable 
wall  radius  were  found  to  be  of  the  saae  general 
aagnitude  as  the  velocities  iaduced  by  a  noraal 
rotor  or  stator  blade  row.   Although  the  foras 
of  the  solutions  are  soaewhat  coaplex  for 
routine  application  in  turboaachine  design,  a 
sufficiently  siaple  approxiaate  result  is  ob- 
tained for  one  case  and  it  is  indicated  how  the 
aethod  of  approxiaat ion  aay  be  extended.  (Author) 


AD-415  985       Div.   25 
(TISTP/MH)  OTS  price  $9.10 

Maryland  U. .  College  Park. 

VIBRATIONAL  THERMODYNAMIC  PROPERTIES  OF  LATTICES 

MITH  DEFECTS. 

by  Jagadishwar  Mahanty.  Aug  59.  y^p.  Technical 

rept.  no.  K5 

Contract  AF49  638  399 

AFOSR  TN39  758  Unclassified  report 

Doctoral  thesis. 

Descriptors:   ('Crystal  lattice  defects,  Ther- 
aodynaaics).  Vibration,  Models.  Integrals, 
Functions,  Frequency,  Low  teaperature  research. 
High  teaperature  research.  Isotopes. 
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Soae  techniques  hare  been  developed  for  Evaluat- 
ing the  changes  in  the  vibrational  propi  ties  of 
a  lattice  due  to  the  presence  of  defect!   and 
they  have  been  applied  to  the  study  of  the  effect 
of  defects  on  soae  lattice  aodels.  The  techniques 
are  based  on  the  work  of  Montroll  who  hi  ;  given 
a  aethod  for  obtaining  integral  expressions  for 
the  change  due  to  defects  in  an  additivf  function 
of  the  normal  aode  frequencies  of  a  lati  ce.   The 
integral  expressions  for  the  changes  in   ibra- 
tional  thermodynamic  properties  are  contour  in- 
tegrals of  functions  whose  poles  are  divributed 
in  such  a  way  that  integration  becomes  inconven- 
ient.  It  is  shown  in  this  paper  that  il  we  re- 
strict ourselves  to  the  evaluation  of  tic  change 
in  theraodynaaic  properties  at  low  and  r  gh 
temperatures,  the  need  for  integrating  tier  such 
singular  functions  can  be  avoided  by  usii  g  some 
special  devices.   These  devices  lead  to  i  ome  use- 
ful formulae  which  are  employed  in  the  :  i  udy  of 
the  effect  of  isotope  and  substitutional  impur- 
ities in  one,  two,  and  three  dimensional  lattices 
with  nearest  neighbour  central  and  nonc<itral 
force  interactions.   Results  are  given  lor  the 
low  and  high  temperature  values  of  the  dange 
in  Helaholtz  free  energy  due  to  defects  {n    these 
cases.   (Author] 


AD-415  966      Div.   25 
!TISTP/FEM)  OTS  price  $0.60 

Pittsburgh  U..  Pa. 

STRENGTHS  AND  MIDTHS  OF  MOLECULAR  SPECT^L  LINES 

IN  THE  INFRARED. 

Final  rept . , 

by  Harold  Babrov,  George  Aaeer  and  Willi|4a 

Benesch.  Dec  59,  1C9p. 

Contract  AF18  600  986 

AFOSR  TR59  2C7         Unclassified  repdtt 


Detcripteri:   ('Spectra  (Infrared).  Li 

spectrua).  ('Molecular  spectroscopy,  Q 
aoaents) .  Infrared  spect rophotoaeter s 
lion.  Energy,  Intensity.  Equations.  H) 
coapounds.  Chlorides.  Optical  equipaer 
cal  filters,  Monochroaat ic  light. 

The  aeasureaent  of  absolute  liae  widths 
function  of  J  for  the  vibrat ioa-rotat ioi 
of  the  fundaaental  band  of  HCl  is  report 
self  broadening  and  foreign  gas  broadeni 
been  studied.  The  de terai na t i on  of  the 
strengths  of  this  HCl  band  is  also  repoi 
Previous  work  is  expanded  to  include  a 
variety  of  broadening  gases  and  soae  sai 
corrections  are  aade  to  previously  publi 
(Author) 
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SULFATE  IONS  IN  ALKALI  HALIDE  CRYSTALS:  UnfRARED 

ABSORPTION  AND  EFFECTS  ON  ADDITIVE  COLORITION, 

by  E.  Howard  Coker  and  Allen  B.  Scott.  1  Aug  63, 

1v.  TRb 

Contract  Near128605,  ProJ .  NR018  701 

Unclassified  repoMt 


Report  on  A  Magnetic  Study  of  Color  Cent 
Alkali  Halides. 

Descriptors:  ('Color  centers,  Potasii 
coapounds),  ('Potassiua  coapounds.  Col 
centers),  ('Chlorides,  Color  centers). 
Alkali  aetal  coapounds.  Magnetic  prope 
Sulfates,  loas.  Spectra  (Infrared;,  Si 
crystals,  lapuritiei. 
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Frick  Cheaical  Lab.,  Princeton  U.,  N.  J. 
INTERMOLECULAR  POTENTIAL  IN  SOLID  METHANE. 


II:  COHESIVE  ENERGY. 
PHASE  TRANSITION, 
by  S.  Kiael,  A.  Ron, 
23p.  Technical  rept. 
Contract  \onr185827. 


CRYSTAL  STRUCTURE,  AND 

and  D.  F.  Hornig.  June  63. 

no .  16 

ProJ.  NROU  203 

Unclassified  report 


Descriptors:   ('Solids.  Alkanes),  ('Phase 
studies.  Alkanes),  ('Crystal  structure.  Al- 
kanes), ('Organic  coapounds,  Alkanes),  Crystal 
lattices.  Molecular  rotation.  Molecular  struc- 
ture. Molecules,  Atoms,  Chemical  reactions. 
Chemical  bonds.  Potential  theory,  Energy.  Cry- 
ogenics, Subliaatien. 

The  cohesive  energy  of  crystalline  aethane  is 
calculated  for  various  possible  structures,  using 
a  potential  function  consisting  of  repulsive  and 
attractive  interactions  between  non-bonded  atoas. 
The  necessary  paraaeters  were  taken  without  at- 
Justaent  froa  independent  studies  of  other  sys- 
teas.   It  was  found  that  the  structures  D  sub  2d 
have  the  best  packing.   It  is  proposed  that  the 
lambda-type  phase  transition  in  aethane  at  20.4  K 
aay  be  associated  with  a  tetragonal  distortion  of 
the  f.c.c.  unit  cell  with  no  change  in  voluae. 
since  the  calculated  cohesive  energy  of  aethane  ' 
is  thereby  Increased.   The  aaxiaum  contribution 
of  this  distortion  (about  ^%   of  the  total  energy) 
occurs  when  the  c-axis  of  the  unit  cell  is  elon- 
gated ^2%.      This  change  agrees  reasonably  well 
with  the  experimental  heat  of  transition,  18.1 
cal/mole,  which  is  C.8$  of  the  sublimation  energy 
of  methane.   The  calculated  stability  of  the 
crystal  is  net  affected  by  slight  displacements 
of  the  molecules  along  the  c-axis.   On  the  other 
hand,  the  calculated  stability  of  the  crystal  de- 
creases upon  rotation  or  upon  distortions  froa 
T  sub  d  syaaetry  of  the  individual  molecules  in 
the  lattice.   (Author) 
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(TISTP/AMS)  OTS  price  $5.60 

Naval  Civil  Engineering  Lab.,  Port  llueneae, 

Calif. 

THE    SUPERCONDUCTOR    ENEIiCY    GAP    AND    ITS    EXPLICIT 
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Division  25  -  PHYSICS 

UTILIZATION  IN  RADIATION  DETECTION, 

by  R.  D.  Hitekeock.  5  Aug  63,  i8p. 

Proj.  T  ROn  01  0^9 

NCEL  TNi96  Uaclassifltd  report 

Oeicrlptors:   ("Deteetioa,  Supercoaducton)  , 
( "SupercoadHCtors ,  Detection),  Detectors, 
'Superconductivity,  Tkeory,  Experiaental  data, 
Hatheaat ical  aaalyiii,  Electroaagaetic  navel. 
Particles,  Ions,  Pkotoelectrie  effect. 


Specific  results  of  tke  tkeory  of  superco 
ductivity  of  Bardeen,  Cooper,  aad  Schrief 
givea,  wkick  can  be  used  to  calculate  tke 
pec^ted  perforaaace  of  superconductors  use 
tke  detection  of  electroaagaetic  aad  part 
radiation.  Tke  experiaents  of  Glover  and 
Giaever  and  Megerle,  aad  otkers  are  descr 
Mkick  give  direct  evidence  tkat  a  teapera 
dependent  energy  gap  exists  in  tke  electr 
trua  of  a  superconductor.  Data  froa  tkes 
periaeats  are  given  wkick  iadicate  that  t 
is  centered  at  the  Ferai  level  and  is  app 
aately  equal  to  3.5  kT  sub  o  at  absolute 
Calcfil  at  ions ,  based  on  the  theoretical  re 
and  experiaental  dnta,  are  given  which  gi 
estiaate  of  the  expected  perforaance  of  p 
superconductor  devices  for  detecting  radi 
It  is  estiaated  that  a  superconductor  tun 
device  skould  respond  to  radiatioa  ia  tke 
0.22  to  1.0  aa,  wkick  includes  frequencie 
rently,  botk  difficult  to  detect  and  gene 
Proposed  teckniques  for  tke  detection  of 
ing  particles  are  also  described.   (Autko 


n— 

fer  are 

ex- 
d  for 
icle 

Tiakkaa. 
ibed 
ture 

on  spec- 
e  ex- 
kis  gap 
roxi- 
xero. 
suits 
ve  an 
reposed 
at  ion. 
nel 

band. 
s,  cur- 
rate, 
ioa  ix- 
r) 


AD-416  013      Div.   25 
(TISTB/ODN)  OTS  price  $1 


10 


AeroCkea  Research  Labs.,  Inc.,  Princeton,  N.  J. 
ON  THE  EFFECTS  OF  DIFFUSION  AND  CHEMICAL  REAC- 
TION IN  CONVECTIVE  HEAT  TRANSFER, 
by  Daniel  E.  Rosner.   8  Jwae  59,  7p.  Rept.  no. 
TBI  3 

Contracts  AF^9  638  300  and  AF33  6l6  6216 
AFOSR  TN59  920         Unclassified  report 

Oeseriptorst   (*Gases,  Heat  transfer),  ('Heat 
transfer,  Tkeory),  Tkeraal  conductivity.  Dif- 
fusion, Dissociation,  Laainar  boundary  layer. 
Equations,  Ckeaical  reactions,  Recoabi nat ion 
reactions,  Tkeraal  diffusion. 

The  notion  of  an  'effective'  tkeraal  conductivity 
for  reacting  gaseous  aixtures  is  applied  to  tke 
prediction  of  convective  heat  transfer  rates  when 
dissociation,  diffusion  and  atoa  recoabi nat ion 
take  place  within  a  laainar  boundary  layer  in 
quasi-equi libriua.   Tke  result  for  the  forward 
stagnation  region  of  a  cool  blunt-nosed  body  is 
coapared  witk  recent  solutions  to  the  boundary 
layer  equations.   (Author) 


AD-i16  02il 
(TISTP/iFA) 


Dlv.   25 
OTS  price  $10.10 


Electro-Optical  Systeas,  Inc.,  Pasadena,  Calif. 

HIGH  INTENSITY  PUMP  FOR  OPTiaL  LASERS. 

Fiaal  rept.,  1  July  62-1  Apr  63, 

by  G.  L.  Clark.  N.  C.  Ckase  and  H.  R.  Moore. 

Aug  63,  113p.  Rept.  no.  3270 

Contract  AF33  657  8805.  ProJ.  5237,  Task  523701 

ASD  TDR63  651  Unclassified  report 

Deicriptorsi   ('Lasers,  Exploding  wires). 
Design,  Energy  conversion.  Capacitors,  Heas- 
■reaeat.  Fluorescence,  Tungsten,  Optical 
propertiei,  Plasaa  aediua.  Pkotoaul t ipliers , 
Seasitlvity,  Band-pass  filters.  Absorption, 
Liqalds,  Reflectors,  Furnaces,  Control  systeas, 


The  developaeat,  construction,  and  testing  of  a 
laser  kead  in  wkick  tke  source  of  puap  radiatioa 
is  tke  dease  hot  plasaa  produced  by  electrically 
exploded  wires  is  described.   A  capacitor  bank 
energy  stornge  systea  was  constructed  wkick  kas 
a  aaxiaua  capability  of  150,000  Joules  at  20  KV . 
It  consists  of  nine  independent  sections  wkick 
can  be  operated  in  nny  parallel  coablaation.  Tke 
capacitor  sectloas  are  switcked  witk  igaitroas, 
tke  aeasured  riagiag  frequency  being  50  KC/sec 
witk  a  rise  tiae  of  5  x  1 0  to  tke  -6tk  sec. 
Utiliiiag  one  section  of  the  energy  storage  sys- 
tea, tke  radiatioa  ckaracter is ti cs  of  electri- 
cally exploded  tungsten  wires  were  evaluated  over 
the  wavelength  range  2500  -  8500  Angstroas  using 
a  plane  grating  spec trograpk .   Tke  peak  spectral 
radiance  of  exploding  tungsten  wires  was  aeas- 
ured at  5A(>0   Angstroas  using  an  absolutely  cal- 
ibrated pkotoaul tiplier  detector  and  narrow  band 
filter  ceabination.   Tke  problem  of -ef f 1 c i ent ly 
traasferring  tke  radiation  froa  aa  exploding 
ligkt  source  into  a  laser  rod  was  considered. 
Soae  conclusions  were  drawn  with  regard  to  tke 
optical  aspects  of  tkis  problea  sufficient  to 
allow  tke  design'^and  construction  of  a  aultiple 
exploding  wire  laser  head.   The  aultiple  explod- 
ing wire  laser  kead.  tke  energy  storage  systea, 
and  tke  control  systea  kave  satisfactorily  under- 
gone electrical  tests.   (Autkor) 


AD-,C16  OiO     Dlv.   25 
(TISTM/TLG)  OTS  price  lU-OO 

National  Bureau  of  Standards.  Maskington,  D.  C. 
TABLES  OF  THERMODYNAMIC  PROPERTIES  OF  AIR  IN 
CHEMICAL  EQUILIBRIUM  INCLUDING  SECOND  VIRIAL 
CORRECTIONS  FROM  I5OO  DEGREES  k  TO  15,000 
DEGREES  k, 

by  Josepk  Hilsenratk  and  Max  Klein.  Aug  63,  203p. 
AEOC  TDR63  161  Unclassified  report 

Descriptors:   (*Air,  Theraodyaaaics ) ,  (*Tker- 
aodynaaics.  Tables),  High  teaperature  research. 
Dissociation,  Ionization,  Cheaical  equilibriua. 
Enthalpy,  Entropy. 


Tabl 

are 

of  d 

law 

apoa 

libr 

1500 

i  ngs 

pres 

f  unc 

H/RT 

The 

equi 

ical 

sele 

rang 

s  i  t  i 

kave 

vari 

aad 

(Aut 


es  f 

pres 
isso 
Deby 

tke 
i  ua 

K  i 

i  n 
sibi 
t  ion 
5  en 
effe 
libr 

ly. 

cted 
e 

es  0 
bee 
ety 
in  s 
kor) 


or  tke 
ented  w 
elation 
e-Hucke 
therao 
coapos  i 
n  steps 
tke  log 
lity  fa 
s  for: 
tropy, 
ct  s  of 
i ua  pro 
The  eq 
teaper 
The  wid 
ver  whi 
n  tabul 
of  engi 
cient  if 


ther 
hich 

and 
1  an 
dyna 
t  ion 

of 
ar  it 
ctor 

int 
S/R; 
the 
pert 
ui  1  i 
at  ur 
e  ra 
ch  t 
ated 
neer 
ic  r 


aody 
tak 
i  on 

d  se 

aic 

s . 

100 

ha  o 
Z  = 

erna 
log 

real 

ies 

br  i  u 

es  0 

age 

he  t 
aak 

ing 

esea 


naai 
e  i  a 
i  zat 
cond 
prop 
Valu 
to  1 
f  th 

PV/ 
1  en 

P 

gas 
are 

CO 

ver 

Of  t 

hera 
e  th 
desi 
rch 


c  pro 
to  ac 
ion  a 
vi  r  i 
ert  ie 
les  ar 
5,000 
e  den 


RT;  t 

ergy. 

■  ta) 
corr 
illus 
apos  i 
tke  t 
eaper 
lodyna 
e  tab 
gn  an 
and  d 


perties 
count  t 
nd  the 
al  corr 
s  and  t 
e  tabul 

K  at  c 
s  i  ty  fo 
he  diae 

E/RT; 
and  Z' 
ec t  ions 
trated 
t  ion  is 
abulate 
atures 
aic  pro 
les  use 
d  test 
evelop 


for  air 
he  effect 
1 iait  i  ng- 
ect  ions, 
he  equi- 
ated  froa 
lose^spac- 
r  the  coa- 
ns  ionles  s 
enthalpy, 
=  Ci, 

on  the 
graph- 

given  for 
d  de  ns  i  t y 
and  dcn- 
per  ties 
ful  in  a 
prograas , 
ent . 


AD-4I6  053 
(TISTM/BRN) 


Div.   25 
OTS  price  |1.60 


Matervliet  Arsenal, 

BENDING  STRESSES  IN 

by  R.  E.  Neigle  and 

13p. 

Proj.  501  01  033 

MVT  HR6301 


N.  Y. 

CYLINDRICAL  SHELLS, 

H.  D.  Sutherland.  Aug  63, 


Unclassified  report. 
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Descriptors:   ('Structural  shells,  Cyb 
bodies),  (•Cylindrical  bodies.  Deflect 
(•Stresses,  Matheaatical  analysis),  Di 
eatial  equations,  Moaents,  Shear  str 
Nuaerical  analysis. 


eises. 


The  problea  cons 
skel 1  coaposed  o 
joined  to  a  fini 
ness,  subjected 
lengtk  skell  is 
at  tke  inner  or 
shell.  Use  is  a 
the  differential 
aent  perpendicul 
shell.  The  cons 
ated  by  iaposing 
aoaent  and  shear 
end  of  tke  shell 
bending  aoaent  a 
at  tke  joia  ing  o 
(Autkor) 


idered  is  that  of  a  cyl 
f  a  seai-inf inite  lengt 
te  length  shell  of  saalile 
to  internal  pressure.  f"|h 
assuaed  to  join  saoothl 
the  outer  surface  of  th 
ade  of  the  general  solu 

equation  governing  tke 
ar  to  the  center  surfac 
tants  of  integration  ar 

the  conditions  that  th 
ing  force  are  zero  at  tk^ 

and  that  the  displaceaf 
nd  shearing  force  are  c 
f  the  two  portions  of  t 


AD-416  056     Dlv.   25 
(TISTM/TLG)  OTS  price  $2.60 

Northwestern  Technological  Inst.,  Evans 
CRYSTALLOGRAPHIC  ANGLES  FOR  ALPHA  MERCUI 
by  A.  C.  Arko,  J.  Cotner  and  J.  Meertaai 
21p.  Technical  note  no.  1 
Contract  AF^9  638  10^1 

Unclassified  repi 

Descriptors:   ('Mercury,  Crystal  strut 
Cryogeni  cs. 


AD-416  057 
(TISTM/BRN) 


Div.   25,  31 
OTS  price  $1.60 


David  Taylor  Model  Basin,  Vashington,  D 
THE  ELASTIC  BL'CKLING  STRENGTH  OF  NEAR-Pdlt 
DEEP  SPHERICAL  SHELLS  KITH  IDEAL  BOl'NDA« 
by  Martin  A,  Krenzke.  July  63,  17p. 
Proj.  S  FOI3  03  02 
DTMB  Rept.  no.  1713       Unclassified 


Descriptors:   ('Spheres.  Buckling  (Mecjl 
Structural  shells.  Bucliling  (Mechanics 
Heaispherical  shells  (Buckling  (Mechan 
Elasticity,  Stiffened  cylinders,  Defle 


anics) ) . 

). 

CI)). 

t  ion. 
Analysis.    Theory,    Experiaental    data,    iftst 

e   hulls. 
Structures.    Matheaatical    analysis,    Model    tests. 


Two  accurately  aachined  heals 
bound  by  ring-stiffened  cylin 
provide  id>>al  edge  conditions 
hydrostatic  pressure  to  deter 
buckling  strength  of  near-per 
Ihells.  Ratios  of  experiaent 
to  the  pressure  calculated  by 
saall-def  lect  ion  theo-ry  of  C. 
lained.  The  ratio  of  0.90  is 
than  the  ratios  obtaini.>d  in  p 
corded  in  the  literature.  Si 
taall,  unavoidable  iaperfr-ctl 
tal  r>sults  lend  considerable 
validity  of  the  small-deflect 
elastic  buckling  strength  of 
spheres.       (Author) 
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Div.       25 
price  $2. 60 


Rensselaer    Polytechnic    Inst.,    Troy,    N. 
IMPACT   ON    AN    tLASTKALLY   CONNECTED   DOUBLlJ 
SYSTEM, 
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PHYSICS  -  Division  25 


by  J.  M.  Seelig  and  V.    H.  Hoppaann,  II.  July  63. 

26p. 

Contract  DA30  069AHC195  R 

Unclassified  report 

Descriptors:   (•lapact  shock.  Differential 
equations).  ('Structural  parts.  Impact  shock), 
Beaas  (Structural).  Elasticity.  Structures. 

Differential  equations  of  action  of  an  elastically 
connected  double  beam  system  subjected  to  an  im- 
pulsive load  are  discussed  mathematically.   In 
addition  to  the  theory  there  is  presented  a  de- 
scription of  impact  experiments  on  double  beams. 
Theoretically  and  experimentally  determined 
strains  as  functions  of  time  are  compared  in  the 
form  of  curves.   The  agreement  is  reaarkably  good 
for  tke  type  of  load  used.   (Autkor) 


AD-ii16  128 
(TISTP/FEM) 


Div. 
OTS   price 


25 
$7. 


60 


Aerophysics    Lab..    Mass.    Inst,    of    Tech.. 

Cambr  idge . 

STUDIES  ON  ELECTROMAGNETIC  MEANS  OF  ADDING  HEAT 

AND  KINETIC  ENERGY  TO  A  GAS. 

by  Eugene  E.  Covert,  Charles  N.  Haldeman, 

Jaaes  B.  Coffin,  Jr.  and  Laurence  R.  Boedeker 

Mny  63.  68p, 

Contract  AF33  657  7975.  Proj.  7065.  Task  706501 

ARL  63  8^  Unclassified  report 

Descriptors:   (•Plasma  medium.  Acceleration)  , 
(•Electromagnetic  waves.  Plasma  medium). 
(•Gas  ionization.  Instrumentation'  ,  Design, 
Electrical  conductance.  Low  temperature 
research.  Heating.  Radiof requency ,  Ionization, 
Traveling  wave  tubes.  Pumping  (Electronics^, 
Energy,  Electric  fields.  Very  high  frequency. 
Gases.  Plasaa  jets. 

One-diaensional  studies  of  plasma  acceleration 
by  traveling  electromagnetic  waves,  studies  of 
a  consistent  instrumentation  procedure,  and 
studies  to  determine  the  feasibility  and  design 
of  an  ilternating  current  gas  ionizing  device 
that  Mill,  by  use  of  nonequi 1 i br ium  processes, 
give  a  high  electrical  conductivity  at  relatively 
low  temperatures  are  presented.   (Author) 


AD-^16  13''     Div.   25 
(TISTP/JP)  OTS  price  $2, 


60 


Bureau  of  Mines,  Pittsburgh,  Pa. 

HIGH  SPEED  AERODYNAMICS  AND  JET  PROPULSION. 

VOLUME  II,  SECTION  F.   MECHANICS  OF  REACTING 

CONTINUA, 

by  John  M.  Richardson 

U  Nov  51.  21p. 

Proj.  PX3  108 

BM  P  Rept.  no.  1082 


and  Stuart  R.  Brinkley,  Jr. 


Unclassified  report 


Descriptors:   (•Continuum  aeckanics.  Reaction 
kinetics).  Irreversible  processes,  Therao- 
dynaaics.  Transport  properties,  Antropy, 
Exhaust  flaaes,  Coabustion. 

Contents:   Fundamental  Equat  i  ons— St  a  t  e  vari- 
ables, A  kinematical  theorem.  Transport  of 
cheaical  species.  Transport  of  momentum.  Trans- 
port of  energy.  Summary  and  alternative  forms; 
Application  of  the  Phe nomeno log i ca 1  Theory  of 
Irreversible  Processes — Entropy  transport  and 
Currents,  forces  and  kinetic  coefficients. 
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Division  25  -  PHYSICS 


/ 

(TISTB/TCG) 


OTS  price  $1 . 


17 

00 


Southwest  Research  last.,  Saa  Aatoaio,  Tex. 

THE  EFFECT  OF  TRANSIENT  CREEP  ON  THE  COLLAPSE 

TIME  OF  CYLINDERS  AND  CONES  UNDER  EXTERNAL 

PRESSURE. 

Fiaal  techaical  rept.  22   Jaa  62-15  Mar  63, 

by  E.  Z.  Stovell  aad  E.  M.  Brig«s.  Aug  63.  27p. 

CoBlraei  AF33  657  8125,  Proj.  7063,  Task  7063  02 

ARL  63  132  Uaclassif ied  report 

Oescriptorst   (*Coaical  bodies.  Creep),  (*Cyl- 
iadrical  bodies.  Creep),  ("Aluainua  alloys. 
Creep),  Pressure,  Deforaatioa,  Vi coe las t i ci ty , 
Tiae,  Equatioa  of  state.  Deflection,  Test 
Methods,  Theory,  Stresses. 

Previous  atteapts  to  coapute  the  collapse  tiae 
for  cyliaders  uader  exteraal  pressure  at  elevated 
teaperaturec  had  used  the  assuaptioa  of  steady- 
state  creep.   la  aaay  cases  the  coaputed  collapse 
tiaes  «ere  larger  than  those  indicated  by  tests. 
la  this  work  siailar  coaputatioas  were  aade  of 
the  collapse  tiae  but  iacludin«  the  effect  of 
the  transient  creep  which  precedes  the  onset  of 
the  steady  state.   The  inclusion  of  the  transient 
creep  had  the  effect  of  reducing  the  tiae  to  col- 
lapse in  aaay  cases.   Coaparisoa  of  the  predicted 
tiaes  with  published  experiaental  tiaes  for  cyl- 
inders and  cones  under  various  conditions  showed 
that  the  probable  error  in  prediction  was  reduced 
in  all  cases  by  the  inclusion  of  transient  creep. 
The  aosta  accurate  predictions  were  obtained  for 
the  cylinders  with  fixed  ends,  for  which  the 
collapse  tiae  could  be  deterained  with  a  probable 
error  of  29%.      (Author) 


AD-iU  152     Oiv.   25 
(TISTM/TLG)  OTS  price  11.10 

Lockheed  Aircraft  Corp.,  Sunnyvale.  Calif. 
SATURATION  EFFECTS  IN  FERRIMAGNETIC  RESONANCE, 
by  P.  E.  Seldea  and  H.  J.  Shaw.  Oct  59.  8p. 
■L  no.  653 
Contract  AF49  638  ^15 


AFOSR  TN59  1185 


Uaclassified  report 


Reprint  froa  Jal.  of  Applied  Physics.  Vol.  31. 
pp.  2255-2265.  "ay  I960.   (Copies  also  available 
froa  DOC) 

Descriptors:  (•Garnet.  Magnetic  properties). 
Nagaetic  fields.  Rad iof requency.  Yttriua  coa- 
pounds.  Iron  coapounds.  Ferrltes. 
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AD-il6  156    Div.   25,  13 
(TISTM/BRW)  OTS  price  $6.60 

IIT  Research  Iii!>t.,  Chicago.  111. 
FEASIBILITY  STUDY  OF  METHODS  FOR  DYNAMIC 
THREt  DIMENSIOti.X  PHOTOtLASTlCITY. 


Final  rept..  15  May  62-15  Feb  63. 
by  John  Vieira  and  M.  F.  Riley.  June  63,  55p. 
Contract  AF29  601  5362.  Proj.  1080.  Task  108001 
AFSWC  TDR63  ^8  Unclassified  report 

Descriptors:   ("Stresses.  Photoelast ici ty) . 
(•Photoelasticity,  Feasibility  studies). 
Mathematical  analysis.  Uynaaics,  Test 
aethods,  Model  tests,  lapact  shock.  Loading 
(Mechanics).  Ins trunentat ion.  Calibration, 
Blast.  Underground  structures,  Strain 
(Mechanics),  Po  lar iscopes.  Polarographic 
analysis.  Photographic  analysis.  Nuclear 
explosion  daaage.  Shock  waves. 

The  feasibility  of  using  photoelasticity  and 
aoire  aethods  to  obtain  dynanic  thr ee-d iaens i onal 
stress  distributions  was  investigated.   The 
photoelasticity  aethods  considered  include 
scattered  light  techniques,  eabedded  po  lar iscopes , 
and  eabedded  photoelastic  layers  in  optically 
insensitive  materials.   During  the  course  of 
the  program  the  physical  and  optical  properties 
of  a  number  of  model  materials  were  deteraiaed, 
the  effect  of  stress  upon  Polaroid  aaterials 
was  established,  and  several  prellainary  model 
studies  were  conducted  using  impact  loadings. 
As  a  result  of  these  experiments,  the  embedded 
polariscope  techaique  has  been  selected  as  the 
most  suitable  method  for  imaediate  application 
to  dynamic  thr ee-d iaens ional  problems.   The 
instrumentation  and  calibration  procedures 
required  for  studies  of  this  type  are  discussed. 
(Author) 


AD-416  165     Div.   25 
(riSTP/FEM)  OTS  price  $2.60 

Naval  Ordnance  Lab.,  Nhite  Oak,  Hd . 

SHOCK  MAVES.  DISLOCATIONS.  AND  THEIR  INTERACTIONS, 
by  Paul  Harris  and  S.  J.  Jacobs.  Sep  61,  25p. 
NOL  TR63  9A  Unclassified  report 

Descriptors:   ("Shock  waves.  Metali),  ("Ex- 
plosions. Dynaaics).  Models  (Siaulat i on s) , 
Detonations.  Experimental  data.  Propagation. 
Stresses.  Pressure.  Solids.  Elasticity.  Theory, 
Loading  (Mechanics).  Motion,  Numerical  analy- 
sis. Plasticity,  Hardening. 

The  existing  aacroicopic  elastic-plastic  theory 
is  developed  in  a  hopefully  staple  aanner.   Those 
aspects  of  the  theory  which  are  of  special  ia- 
portanre  to  shock  propagation  in  solids,  and 
which  relate  to  the  aicroscoplc  extension  of 
the  theory,  are  treated  in  length.   The  'hydro- 
dynaaic'  equations  are  written  in  the  elastic- 
plastic  spirit  and  should  be  usable  by  an  experi- 
mentalist regardless  of  the  exact  microscopic 
processes  invo'ved.   A  gross  theory  is  hypothe- 
sized to  account  for  known  phenomena  associated 
with  the  shock  loading  of  solids.   In  particular 
it  is  put  forward  that  dislocations  are  generated 
within  the  region  associated  with  the  plastic 
wave  front  with  the  number  generated  being  con- 
trolled by  the  applied  normal  stress-strain  law 
for  the  material  in  question.   (Author) 


AD-il6  167    Biv.   25 
(TISTM/AMS)  OTS  price  $11.00 

Grumman  Aircraft  liingineer i ag  Corp.,  Bethpage, 
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by  Hyman  Garnet,  Jacques  Crouzet-Pascal 
Frank  Nolan.  Aug  63.  122p.  Grumman  rese 
partment  rept.  Ru;i65;  Technical  rept.  n 
Contract  Nonr3';6500FBM.  Proj.  NR06ii  ^63 

Unclassified  repo^  . 


Descriptors:  ("Cylindrical  bodies.  S 
construction),  ("Sandwich  constructio 
lindrical  bodies).  ("Vibration,  Cylin 
bodies).  Statics,  Dynamics,  Mechanics 
metric  forms.  Theory,  elasticity,  tqu 
Thickness,  Scattering,  Programming  (C 
Load  distribution.  Stresses,  Deformati 
etmatical  analysis. 

The  equations  governing  the  free  vibrati 
thick  orthotropic  core  circular  cylindri 
wich  shell  are  developed.   The  solution 
sented  for  the  case  of  simple  support  e«! 
tions.   The  technique  for  obtaining  the 
represents  a  departure  from  the  usual  st 
free  vibrations  in  not  following  the  cus 
procedure  of  eliminating  the  force  quant 
from  the  equations  of  motion.   Instead, 
system  of  force  and  displacement  quantit 
utilized  directly.   Coaparisons  are  made 
Halting  cases  obtained  froa  an  exact  so 
in  the  theory  of  elasticity  and  very  go 
aent  is  obtained.   In  addition,  parnmete 
are  presented.   These  indicate  the  exist 
several  factors  which  have  a  dominant  i 
on  the  frequencies.   These  factors  are: 
orthotropy;  relative  strength  of  the  fac 
and  core;  relative  strength  of  the  face 
relative  masses  of  the  face  plates  and 
(Author) 
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Status  rept.. 

by  K.  R.  Atkins  and  Max  t.  Caspari.  1  Juhly  63,  2p, 

Contract  Nonr55128 

Unclassified  repor 

Descriptors;   ("Cryogenics.  Specific  hlejat). 
^"Ferrites.  Manganese  coapounds).  Magnstic 
fields.  Copper  alloys.  Nickel  alloys,  f^gnetic 
properties.  Nuclear  aagnetic  resonance 
An  i  sotropy. 
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SULFATE  IONS  IN  ALKALI  HALIDE  CRYSTALS:   (INFRARED 

ABSORPTION  AND  EFFECTS  ON  ADDITIVE  COLORlflON. 

by  E.  Howard  Coker  and  Alien  B.  Scott.  1  |kug  63, 

27p.  Technical  rept.  no.  6 

Contract  Nonr128605.  Proj.  NR018  701 

Unclassified  repof-t 


Report  on  A  Magnetic  Study  of  Color  Cent 
Alkali  Halides. 


Descriptors:   ("Alkali  aetal  coapounds 
Halides),  ("Color  centers,  Halides),  (ff;rystals, 
Color  centers),  ("Sulfates.  lapurities 
Ions.  Spectra  (infrared).  Absorption  s^|>ctrtta. 
Single  crystals,  Potassiua  coapounds.  i  ilorides. 
Crystal  growth.  Distribution.  Crystal  ;:ruc- 
ture,  Calciua  coapounds.  Cryogenics.  S  ^nd. 


Recently  it  was  reported  that  single  cry 
KCi  containing  sulfate  ions  exhibited  a 


nd 
'ch  de- 

3 


idwich 

Cy- 

ical 

Geo- 

ions . 

iiput  er  s)  , 

in,  Math- 


s  of  a 

1  sand- 
pre- 
condi- 

1 ut  i  on 

y  of 

mary 

ies 

e  vixed 

s  i  s 

ith 

tion 

agr ee- 

studies 

ce  of 
luence 
core 

plates 
lates; 
re. 


rs  in 


:als  of 
ir- 


PHYSICS  -  Division  25 


prisingly  large  number  of  infrared  absorption 
peaks  unless  the  crystals  also  contained  an  ex- 
cess of  divalent  cations,  in  which  case  the  spec- 
tra consisted  chiefly  of  three  prominent  ab- 
sorbances.   These  were  ascribed  to  the  asymmetric 
stretching  mode  of  sulfate,  triply  split  by 
neighboring  divalent  cations.   This  paper  reports 
observations  on  crystals  in  which  the  divalent 
cation  concentration  was  much  lower;  the  spectra 
are  more  complicated  but  some  progress  has  been 
made  in  accounting  for  the  peaks  observed.   Also 
reported  is  a  crystal-to-melt  distribution  ratio 
for  sulfate  ions,  which  makes  it  convenient  to 
estimate  the  sulfate  concentration  for  a  crystal 
grown  from  a  aelt  of  known  composition.   Since 
sulfate  ions  bear  a  doubl  e^  charge ,  one  expects 
their  incorporation  in  an  alkali  halide  crystal 
to  be  accompanied  by  the  formation  of  negative- 
ion  vacancies.   If  such  is  the  case,  some  pro- 
nounced effects  upon  the  behavior  of  F  centers    , 
may  result.   (Author) 


AD-^16  223    Div.   25 
(TISTM/TCG)  OTS  price  $1.60 

hfestinghouse  IClectric  Corp.,  Pittsburgh,  Pa. 

paramagn;:tic  resonanci:  absorption  by  THt 

TITANIUM  (+3)  ION  IN  CORUNDUM, 
by  J.  G.  Castle,  Jr.,  D.  W.  Feldaan,  David  C. 
Burnham  and  Carl  Pitha.   22  May  63,  Kp,  Quar- 
terly scientific  rept.  3 

Contract  AF19  628  I6ii0,  Proj.  ii608.  Task  ^60803 
AFCRL  63  171  Unclassified  report 

Descriptors:   ("Titanium  coapounds,  Para- 
aagnetic  resonance),  ("Corundum,  Paramagnetic 
resonance).  ("Paramagnetic  resonance.  Absorp- 
tion), Ions,  Aluminum  compounds.  Oxides. 
Theory.  Spin,  Atomic  energy  levels.  Micro- 
wave spectroscopy.  Optical  properties. 
Absorption  spectrum.  Magnetic  fields. 

The  absorption  spectrua  of  Ti(-t-3)  ions  has  been 
observed  In  several  crystals  of  A1203  at  low 
temperatures  and  9  Gc/sec.   The  single  resonance 
line  observed  as  a  function  of  aagnetic  field 
strength  at  a  given  angle  is  so  asymmetric  that 
an  unusual  technique  was  necessary  to  plot  out 
the  line  shape;  the  technique  is  described.   The 
previous  crystal  field  theory  of  D.  K.  Rei  is 
corrected  and  applied  to  the  3d1  configuration 
of  Ti(-«'3).   The  observed  line  shape  is  discussed 
in  teras  of  variations  in  local  strain  at  the 
Ti(+3)  site.   (Author) 
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Oregon  State  U..  Corvallis. 

RADIATION-COLORING   OF   ALKALI    HALIDE    CRYSTAi-S 

CONTAINING   SULFATE    IONS, 

by  Allea    B.    Scott    and    B.    J.    Bosco.    1    Aug    63.    13p. 

Contract   Noar128605.    Proj.    NR018   701 

ONR   TR5  Unclassified    report 


Report    on  A    Magnetic   Study   of   Color   Centers 
Alkali    Halides. 


in 


Descriptorsi   ("Potassium  compounds,  Halides), 
("Color  centers,  Halides).  Sulfates,  Lens, 
Single  crystals.  Crystals,  Calcium  compounds. 
Strontium  compounds,  Colors,  Radiation  damage. 
Bromides,  Chlorides,  X  rays.  Magnesium  com- 
pounds, Barium  compounds,  Alkali  metal 
compounds . 
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SEMICONDUCTOR  DEVICE  CONCEPTS. 

28  June  63,  65p.  Scie«tific  rept.  bo.  AA 

Coatract  AF19  628  329 

AFCHL  63  31i}   4A        Uaclaiiif ied  report 


lajection  e  lect  rol  ii«i  aesceace  has  been  observed 
ia  Cu2S-ZaS  and  Ca2Se-2aSe  heteroj unci i ons .  The 
light  eaiftion  occurs  through  hole  injection 
fro«  th>;  p-type  Cu  chalogeaide  into  n-type  ZaS 
or  ZaSe.   At  roo«  temperature  the  light  eaissioa 
froa  the  Cu2S-ZbS  aad  the  Cu2Se-ZBSe  Juactioai 
originates  at  the  Cu  or  sel f-act i »ated  luaiaei- 
cence  centers.   At  77lt  edge  emission  peaking 
at  2.68  eV  has  been  observed  fro*  the  Cu2Se-ZnSe 
diodes  with  2V  dc  applied  across  the  Junction. 
A  tentative  aodel  for  the  baad  structure  of  the 
Cu  chalcogenide-II-VI  compottnd  heteroj unct ions  is 
presented.   Studies  on  the  donble  acceptor  center 
ia  CdS  have  continued  with  the  discovery  that 
these  centers  can  be  produced  by  electron  ir- 
radiatioa  as  well  as  by  Cd  firing.   So«e  pre- 
liaiaary  coaclusions  froa  studies  of  the  dif- 
fusion of  Cd  in  CdS  are  also  presented.   The 
JaactioB  laser  threshold  analysis  has  been  ex- 
tended.  Host  of  the  atsuaptions  and  approxiaa- 
tioas  previously  present  have  been  eliainated. 
(Author) 

AO-416  273      Div.   25 
(TISTP/TLG)  OTS  price  $1.60 

Harvard  U.,  Caabridge.  Mass. 

TIME-INDEPENDENT  PERTURBATION  THEORY  BY  GAUGE 

TRANSFORMATIONS. 

by  Jereay  I.  Musher.  A   Apr  63,  24p. 

AEC  NP12696  Unclassified  report 

Descriptors!   ('Perturbation  theory.  Transfor- 
aatioBS  (Matheaat ics) ) ,  Partial  differential 
equat  ions. 

It  is  shown  that  a  given  solution  of  a  one-elec- 
tron Schrodinger  equation  for  Haailtonian  (Ho)  is 
also  the  solution  to  the  Schrodinger  equation  for 
a  particular  gauge-t ransf oraed  Haailtonian  when 
aay  given  perturbation  is  added  to  Ho.   This 
transforaat ion  is  obtained  froa  solutions  to 
inhoaogeneous  partial  differential  equations 
siailar  to  those  of  Dalgarno  and  Schwartz  and  it 
has  the  virtue  of  giving  the  energy  expectation 
value  in  a  particularly  siaple  fora.   The  cor- 
responding aany-electron  gauge-t ransf oraat i on  is 
also  treated,  and  despite  the  fact  that  the 
equations  obtained  are  in  general  not  exactly 
soluble,  the  procedure  does  provide  a  useful 
visualization  of  the  electron  correlation  con- 
tributions to  the  energy.   An  approxiaat ion  for 
aulti-center  wave  functions,  which  aaounts  to 
choosing  a  different  gauge  for  each  center,  is 
also  presented  and  the  error  introduced  is 
discussed.   (Author) 


AD-il6  309      Div.   25,  2 
(TISTM/EJH)  OTS  price  $10.10 

Princeton  U. ,  N.  J. 

THE  EFFECT  OF  VACUUM  ON  THE  SHEARING  RESISTANCE 


OF  IDEAL  GRANULAR  SYSTEMS. 

by  Gerald  0.  SJaastad.  June  63,  113P> 

Unclassified  report 

Descriptorsi   ('Soil  aechanics,  Moon).  ("Fric- 
tion. Soil  aechanics),  ("Shear  stresses.  Soil 
aechanics),  ("Particles.  Friction).  Ataosphere, 
Lunar  environaent.  Vacuua  apparatus.  Labora- 
tory equipaent.  Glass.  Spheres,  Low  pressure 
research.  Theory,  Porosity.  Matheaatical  anal- 
ysis. Soi  Is. 

The  frictional  behavior  of  ideal  individual 
particle  aedia  was  investigated  in  connection 
with  lunar  soil  applications.   Several  conclu- 
sions seea  Justifie^J   (l)  The  shear  strength  of 
an  ideal  granular  systea  is  a  function  of  the 
ataosphere.   Specifically,  it  is  concluded  that 
very  low  air  pressure  causes  a  decrease  in  thick- 
ness of  the  adsorbed  surface  filas  resulting  in 
increased  grain  to  graia  friction  and  shearing 
resistance.   (2)  The  relationship  between  iater- 
particle  friction  and  shearing  resistance  is  sub- 
ject to  theoretical  analysis  that  can  be  reason- 
ably substantiated.   (3)  U  »»  reasonable  to  ex- 
pect that  very  high  vacuua  conditions  will  cause 
a  sigaificant  iacrease  in  coefficient  of  friction 
of  soae.  if  not  all.  rock  foraing  aineralt.  Ul 
Size,  as  such,  has  no  effect  on  the  shear 
streagth  of  granular  aaterialt.   (5)  At  a  givea 
absolute  density,  a  unifora  aaterial  has.  in 
general,  a  greater  shearing  resistance  than  a 
well  graded  aaterial.   (Author) 


AO-416  329      Div.   25 
(TISTM/ODN)  OTS  price  $2.60 

Aray  Electronics  Research  and  Developaent 
Agency,  Fort  Monaouth.  N.  J. 
LINEMIDTH  OF  NONORIENTED  POLYCRYSTALLINE 
HEXAGONAL  FERRITES  KITH  LARGE  MAGNETIC  ANISOTROPY 
FIELDS.  ,,   ^, 

by  Isidore  Bady  and  Gilbert  Mctall.  Mar  63.  21p. 

Task  3AQ9  15  006  02 

AELRDL  TR2350  Unclassified  report 

Descriptors:   ("Ferrites.  Magnetic  properties). 
(•Ferroaagnetic  aaterials,  Ferrltes). 
Anisotropy,  Theory.  Crystals,  Resonance. 
Equations.  Magnetic  fields. 

Theoretical  calculations  are  aade  of  the  linewidth 
of  nonorienied.  po Iyer y sta 1 1 i ne .  hexagonal 
ferrites  with  large  aagnetic  anisotropy  fields, 
including  both  uniaxial  and  planar  ferrites.   The 
nonoriented  ferrites  are  considered  to  be  coaposed 
of  crystallites  whose  C  axes  are  radoaly  oriented 
over  all  possible  solid  angles.   For  a  given 
biasing  field,  the  solid  angle  oaega  is  calcu- 
lated within  which  the  C  axis  of  a  crystallite 
aust  lie  in  order  that  its  resonant  frequency 
will  differ  froa  the  test  frequency  by  a  chosen 
aaount.   All  crystallites  within  this  angle  are 
presuaed  to  absorb  energy  equally;  all  other 
crystallites  are  preseaed  not  to  absorb  any 
energy.   The  loss  tera  of  susceptibility  is 
proportional  to  oaega,  and  a  linewidth  can  be 
calculated.   It  is  shown  that  the  linewidth  of 
a  nonoriented  uniaxial  ferrite  is  considerably 
wider  than  the  linewidth  of  a  nonoriented  planar 
ferrite.   Since  iaperfect  orientation  is  a  aajor 
contributor  to  the  linewidth  of  oriented  hexagonal 
ferrites,  it  is  seen  that  iaperfect  orientation 
will  affect  the  linewidth  of  uniaxial  ferrites 
far  Bore  than  that  of  planar  ferrites.   This  is 
supported  by  test  data  which  show  that  nonoriented 
planar  ferrites  can  have  a  linewidth  considerably 
narrower  than  the  narrowest  linewidth  obtained 
with  oriented  uniaxial  ferrites.  (Author) 
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Descriptors:   ("Syaposia.  Abstracts), 
physics.  Magnetohydrodynaai cs) ,  (*Ion 
tors.  Acceleration),  Particle  accelera 
Plasaa  jets,  Plasaa  nediua.  Shock  tube 
tron  density.  Propulsion,  Theraionic  ei 
Ionization,  Ion  beaas. 
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Harry  Diaaond  Labs.,  Mashington.  D.  C. 

THE  STAGNATION-PUINT  LANGMUIR  PItOBE  IN  A  $HOCK 

TUBE — THEORY  AND  MEASUREMENTS, 

by  Irvin  PoUia.  28  June  63.  89p.  Rept.  i|« 

TR1103 

Proj.  23800 

Unclaisified  repoit 

Descriptors:   ('Stagnation  point,  Boundiry 
layer),  ("Boundary  layer.  Stagnation  p<  nt) 
(*Shock  tubes.  Boundary  layer),  Electr<ji 
density.  Ions,  Density.  Measureaent, 
Instruaentat  ion. 


PI 


A  aodel  of  the  ion-electron  flow  in  the  s 
tion  region  between  the  detached  shock  ar 
will  of  a  Laagaui r-type  probe  is  proposed 
ionized  air  in  a  shock  tube  at  ion  aass 
less  than  1/10,000.   Based  on  the  close  » 
between  nuaerical  calculations  and  aeasu 
of  the  probe  wall  ion  current  density,  t 
posed  aodel  gives  an  accurate  description 
lOB-electron  flow  in  the  stagnation-point 
iry  layer  when  negative  potentials  are  a 
•t  the  stagnation  point  of  the  probe.   Th 
cedure  is  indicated  to  be  applicable  also 
region  between  the  detached  probe  shock 
edge  of  the  boundary  layer.   The  ion  and 
densities  in  the  boundary  layer  are  shown 
strongly  dependent  on  the  equilibriua  co 
for  the  h igh-teaperat ure  gas  behind  the  s 
Hence,  the  ion  and  electron  nuaber  densit 
the  undisturbed  incident  flow  ahead  of  th 
tached  shock  cannot  be  obtained  unless  it 
possible  to  calculate  the  changes  in  the 
densities  across  the  shock.   (Author) 


AO-416  349     Div.   25 
(TISTP/MH)  OTS  price  $2.60 

Purdue  U.,  Lafayette,  Ind. 

GENERAL  COVARIANCE  AND  THE  PARTICLE  SPECIjIfUH. 

by  D.  W.  Joseph.  1960,  22p. 

Contract  AF18  600  1579 

AFOSR  TN60  1239        Unclassified  repoiK 

Descriptors:   ("Particle  spectra.  Quant 
aechanics).  Eleaentary  particles.  Relativity 
theory.  Curved  profiles.  Tiae.  Models,  [^heory. 
Isotopes,  Spin,  Mass  spectroscopy. 

It  is  postulated  that  the  wave  function  olf  a 
quantua  aechanical  systea  be  non-t r i via  1 Ij  co- 
variant  under  all  transforaat ions  aaong  scae  set 
of  coordinate  systeas  appropriate  to  our  curved 
tpace*-tiae.  It  is  next  shown  that  this  set  can 
probably  not  be  taken  to  be  the  curvilinear  co- 
ordinate systeas  of  general  relativity  theory. 
It  is  then  suggested  that  a  ''physically  (is- 
tiaguishable '  ■  set  of  coordinates  be  detejijained. 


II  ION 

MNIS  ■ 


Plasaa 
'  celera- 
•  rs. 
Elec- 

ss  i  on , 


nc 


PHYSICS  -  Division  25 


'  agna- 
the 
for 

I  act  ions 

f  ireeaent 
aent  s 
pro- 
of the 
bo  und- 
lied 

1  pro- 
in  the 

id    the 

qlect  ron 
to  be 
i  t  i  ons 

Hock. 
es  in 

^  de- 
i  s 

liuaber 


This  aaounts  to  eabedding  space-tine  in  a  pseudo- 
Euclidean  space  of  diaension  n.   An  example  is 
presented  of  a  aodel  with  n  ^  8  to  illustrate  how 
the  increase  in  the  number  of  components  of  spin- 
ors  and  the  requirement  that  the  wave  functions 
vanish  at  any  appreciable  distance  from  the 
space-time  manifold  can  lead  to  a  spectrum  of 
elementary  particles,  with  a  possible  prediction 
of  their  masses.   (Author) 


AD-416  355     Div.   25 
(TISTP/JP)  OTS  price  $P . 60 

Texas  A.  and  M.  Coll.,  College  Station. 
COMPUTER  ANALYSIS  OF  VIBRONIC  BAND  ENVELOPES  OF 
ND3  AND  S02, 
by  William  Walton  Dunn.  Aug  63,  91p. 

Unclassified  report 

Doctoral  thesis. 

Descriptorsi   ("Electron  transitions,  Prograa- 
aing  (Coaputers) ) ,  Band  spectrum,  Brillouin 
zones,  Molecular  rotation.  Excitation.  Absorp- 
tion spectrum.  Polarization,  Nitrogen  compounds, 
Deuterated  compounds,  Sulfur  compounds,  Diox- 
ides, Oxides,  Sulfoxides. 

A  method  is  described  for  determining  the  rota- 
tional constants  of  an  excited  electronic  state 
and  the  polarization  of  the  associated  transition 
for  symmetric  and  slightly  asymmetric  top  mole- 
cules.  This  aethod  involves  the  computation  of 
theoretical  intensity  envelopes  of  vibronic  bands. 
The  rotational  constants  of  the  excited  state  and 
the  polarization  are  regarded  as  parameters  which 
are  varied  until  the  resulting  computed  envelope 
fits  the  experimentally  observed  envelope. 
(Author) 


AD-416  367     Div.   25,  9 
(TISTP/FEM)  OTS  price  $4.60 

Plastics  Lab.,  Princeton  U..  N.  J. 

A  GENERAL  THEORY  FOR  THE  FLOW  OF  WEAKLY  IONIZED 

GASES, 

by  S.  H.  Laa.   Apr  63,  1v.   Rept.  no.  644 

Grant  AF  AF0SK112  63 

AFOSR  Rept.  no.  4662   Unclassified  report 

Descriptors:   (*Gas  ionization.  Gas  flow). 
('Plasma  sheath.  Electrical  conductance), 
Probes  (Electromagnetic),  Stagnation  point. 
Geometric  fora.  Charged  particles.  Reynolds 
nuaber.  Velocity,  Electrons,  Ions,  Absorption. 
Recombination  reactions.  Diffusion,  Electro- 
static fields,  Electric  potential.  Electron 
density.  Electric  fields.  Cylindrical  bodies. 
Incompressible  flow,  Equations.  Surface  prop- 
erties. Differential  equations.  Theory. 


A  general  theory  is  developed  for  th 
weakly  ionized  gas  about  arbitrary  s 
bodies  with  absorbing  surfaces.  The 
est  lies  in  the  prediction  of  the  el 
response  on  the  body  surface  as  a  fu 
pertinent  properties  of  the  flow.  T 
based  on  continuum  formulation,  and 
(l)  the  mean-free-path  of  the  charge 
is  at  most  the  order  of  a  Debye  leng 
the  Debye  length  is  much  smaller  tha 
ness  of  the  boundary  layer  adjacent 
surface.  The  entire  range  of  flow  v 
terms  of  an  electric  Reynolds  number 
tigated.  It  is  found  that  the  elect 
bances  can  be  divided  distinctly  int 
physically  distinct  but  mathematical 
regions,  namely  the  outer  region,  th 
diffusion  region  and  the  sheath   reg 


e  flow  of  a 
olid  body  or 

main  inter- 
ec  t  ri  ca  1 
nc  t  i  on  of  the 
he  theory  is 
is  val i  d  when 
d  particles 
th  and  (2) 
n  the  thick- 
to  the  body 
eloci  ty  in 

R  is  i  n ves- 
rical  distur- 
0  three 
ly  uncoupled 
e  ambi-polar 
ion.   Closed- 
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forn  analytical  results  are  obt.iined  for  the 
floating  potential  and  the  cu r rent- vol t age  char- 
acteristic.  These  are  useful  in  the  interpreta- 
tioas  of  Langauir  probbe  data.   Detailed  struc- 
tures of  the  solutions  are  given  in  teras  of  ex- 
plicit uaversal  functions.   (Author} 


A0-41fc  ^CA      Div.   25 
(TISTP/JP)  OTS  price  12. 


hC 


Aerospace  Corp.,  Los  Angeles,  Calif. 

SCATTERING  OF  ENERGETIC  TRAPPED  ELECTRONS  BY 

VERY  LOir  FREQUENCY  WAVES. 

by  John  N.  CornMall.   19  Aug  63,  2lp.  Rept.  no. 

T0Rlf9  326r  2rTN-C 

Contract  AFCA  695  169 

SSO  T0R^3  168  Unclassified  report 

Descriptors:   (•Electrons,  Resonance  scatter- 
>"9).  ("Very  low  frequency.  Radio  waves;, 
(•Whistlers,  Electron  transitions],  Magneto- 
kydrodynaaics.  Terrestrial  Hagnetisn,  Ooppler 
effect,  Cosaic  rays.  Refractive  index.  Energy 
conversion.  Perturbation  theory.  Electromag- 
netic Maves,  Energy. 


The  role  of  VLF  Haves  in  precipitating  fa 
electrons  is  studied.   It  is  found  that, 
Ooppler-shi f t i ng  whistler  frequencies  (l- 
up  to  the  local  Laraor  frequency,  a  reson 
interaction  of  the  type  proposed  by  Dragt 
Wentiel  (for  interaction  of  protons  with 
Magnetic  waves}  can  cause  the  electrons- 
points  to  Move  randoHly.   The  conditions 
resonance  lead  to  a  very  characteristic  d 
ence  on  L  of  the  regions  of  the  nagnetosp 
where  VLF  waves  can  effectively  precipita 
electrons.   In  general,  one  expects  to  se 
plot  of  flux  vs  L,  two  peaks  separated  by 
■iniaua,  the  first  peak  near  L  approxiaat 
equal  1  .  <: .  and  the  second  near  L  approxia 
equal  ^.   Such  peaks  have  been  seen  by  se 
experiaenters .   In  certain  regions  of  spa 
aay  be  that  whistlers  can  doainate  the  li 
of  trapped  electrons,  especially  for  L  ap 
aattly  greater  thea  2.   (Author) 
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AD-416  ^26  Div.      25 

(T15TP/JP)    OTS    price    »1  . 


10 


Space  Technology  Labs.  Inc.,  Los  Angeles.  Calif. 
BOSON  EIGENSTATES  IN  GENERALIZED  FIELD  THEORY, 
by  H.  C.  Corben.   6  Aug  63,  6p. 
AEG  Rept.  no.  NP1290A   Unc lassi fi ed  report 

Descriptors:   (*Bosons,  Field  theory), 

K  aesons.  Energy,  Spia,  Resonance,  Operators 

(Matheaati cs) . 


(TISTB/TCG) 


Div.   25 
OTS  price  $2. 
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lastitute  for  the  Study  of  Netalc.  U.  of  Chicaao. 

111. 

SfiLF-OIFFUSION    OF    PALUDIUB    IN   SILVER-PALUDIUM 

ALLOYS. 

by  Richard  L.  Rowland  and  Noraaa  H.  Nachtrieb. 

1962,  21p. 

Grant  AF  AFUSR62  231 

AFOSR  51  71  Uaclaaitfied  report 

Descriptors:   (•Palladiua.  Diffusion),  ("Sliver 
alloys   Diffusion),  (•Palladiua  alloys.  Dif- 
fusion), Penetration,  Equations  of  jtate. 
Reaction  kiaetics.  Solid  solution.  Tracer 
studies.  Crystal  lattices,  lapuritiet.  Energy, 
Cheaical  bonds.  Theory,  Crystal  lattice  defects. 


The  self -diffusion  coefficient  of  Pd  is  reported 
for  850  and  896  degrees  in  a  series  of  silver- 
palladium  ranges  fron  0  to  0.20^.   For  each 
temperature  the  data  aay  be  represented  by  an 
equation  of  the  fora  0  sub  Pd  -  D  sub  Pd  exp(bX), 
where  X  is  the  atom  fraction  of  Pd  and  b  -  7.5. 
Alternatively,  the  results  conform  to  the  equa- 
tion D  sub  Pd  ■  0.0l66exp(-17.21  T  sub  m  T), 
indicating  that  a  corresponding  states  law  ii 
followed  in  this  nearly  ideal  system.   (Author) 

AD-4lt>  J^AA  Div.   25 

(TISTP/FEM^  OTS  price  $2  60 

Electro-Optical  Systems  Inc.,  Pasadena,  Calif. 

A  TKO  DIMENSIONAL  ••WEAK  INTERACTION  THEORY" 

FOR  CROSSED  FIELD  ACCELERATORS. 

BY  H.  Richard  Denison   Apr  63.  17p.  Research 

note  no.  12 

Contract  AF49  638  1063 

AFOSR  5173  Unclassified  report 

Descriptors:   (•Acceleroaeter s .  Electroaagnet ic 
fields'.  (•Hall  effect.  Electric  fields'. 
Theory,  Analysis,  Equations.  Energy, 
■oaentun.  Fluid  flow.  Plasma  sheath,  Magnetic 
fields.  Electric  potential,  Reynolds  number. 
Differential  equations.  Transformations 
(Mathematics'.  Mapping.  Temperature,  Argon, 
Heliua,  Electron  density.  Electric  currents. 
Electrodes.  Numerical  analysis 


AD-416  A-JO      Div.   25 
(TISTM/ODN)  OTS  price  $1.60 

Aray  Electronics  Research  and  Developaent  Lab., 

Fort  Monaouth,  N.  .T . 

INVESTIGATION  OF  A  COMPOUND  REPORTED  AS  BOTH 

FERRIMAGNETIC  AND  FERROELECTRIC, 

by  i.  W.  Malinofskv  and  W.  J.  Skudera,  Jr. 

Feb  63.  T^p. 

DA  Task  3A99  1 5  006  02 

AELRDL  TR233I  Dnclassified  report 

Descriptors!   (•Ferrites,  Magnetic  properties), 
(•Ferroelectric  crystals.  X-ray  diffraction 
analysis).  Impurities,  Ferroel ec t r i e i t y ,  Fer- 
roaagnetisa.  Crystal  structure.  Dielectric 
properties.  Microscopy,  Rariua  coapnunds, 
Saaarium  coapounds.  Niobium  compounds.  Titanium 
coapounds.  Titanates,  Pho torn icrographv.  Crystal 
lattices.  Data,  Oxides. 

Shortly  after  the  anhounceaenc  of  the  discovery 
of  a  new  electronic  class  of  coapounds  with 
intrinsic  f err iaagnet ic-f erroel er t r i c  behavior, 
the  question  arose  generally  as  to  the  possible 
presence  of  an  undetected  secondary  phase  as  the 
real  source  of  the  aagnetic  properties.   To  re- 
solve this  question  was  the  major  objective  of 
this  investigation.   To  accoaplish  this,  crystal- 
lographic,  optical,  aagnetic  and  dielectric 
aeasureaents  were  nade  as  a  function  of  saaple 
ceaposition  and  firing  teaperature.   The  aa.ior 
phase  in  the  series  of  compounds  investigated 
proved  to  he  only  paramagnetic,  rather  than 
f err iaagnet ic  as  reported  previously  hy  other 
authors.   Direct  X-ray  diffraction  and  optical 
evidence  have  shown  definite  f erroaagnet i c  barium 
ferrlte  iapurity  to  he  present.   Several  trends 
in  the  aagnetic  properties  were  observed  which 
indicated  that  all  the  so-called  ferr iaagnet ic 
properties  were  entirely  accounted  for  hv  the 
presence  of  1/2^,  or  less,  of  this  iapurity.   The 
ferroelectric  properties,  on  the  other  hand, 
appear  to  he  intrinsic  for  certain  x  values,  al- 
though coaplete  saturation  aay  not  have  been  at- 
tained in  the  aeasureaents.   Of  practical  import- 
ance is  the  finding  that  the  dielectric  breakdown 
strength  of  this  aaterial  is  superior  to  Ti02  and 
BaTi03  at  partial  cost  to  other  electric  proper- 
ties.  (Author) 
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AD-A16  ^69      Div.   2";,  2 
(TISTP/MFA)  OTS  price  $3.60 

Aerospace  Corp.,  Los  Angeles,  Calif. 

DISLOCATIONS  IN  RURY  USER  CRYSTALS, 

by  K.  Janowski  and  H.  Conrad.  29  July  63 

lept.  no.  TDR169  32^0  01TN2 

Contract  AFO^  695  169 

SSD  TDR63  172  Unclassified  reporti 


Deacriptorst   ('Cryttal  lattice  defects 
Syaaetry  (Crystallography)),  ('Lasers,  Fuby), 
Crystal  growth.  Synthesis,  Etched  crysttli. 
Material  foraing.  Photomicrography,  Polishes, 
Acids,  Potassiua  coapounds.  Sulfates. 


As  part  of  a  program 
crystal  imperfections 
study  was  aade  of  the 
ruby  crystals  obtalne 
Using  KHSO^  as  an  etc 
the  dislocation  struc 
(11  bar  20)  planes  wa 
sive  study  was  aade'  o 
The  average  dislocati 
plane  was  1."  to  3  x 
(11  bar  20)  planes  it 
100,000/ca  sq.   Howev 
existed  between  areas 
subbondaries  in  the  b 
along  1  bar  100  type 
the  (11  bar  20)  plane 
lei  to  the  basal  plan 
(1  bar  101)  plane,  an 
traces  of  the  (OOOI) 
suggest  that  many  of 
(0001),  1  bar  101  and 
back-reflection  analy 
crystal  revealed  a  gr 
orientation  froa  one 
other,  with  a  aaxinua 
*>'  minutes.   Slight  e 
polished  crystal  reve 
scratches,  suogesting 
flow  layer.   (Author) 


to  establish  the  eff 

on  laser  output, 

dislocation  structu 
d  from  various  sourc 
hant,  a  detailed  aa 
ture  on  the  (OOOI ) 
s  perforaed.   A  less 
f  the  rhoabohedral 
on  density  on  the  b 
1,000,000/ca  sq  and 

was  approxiaatel y  5 
er,  considerable  var 

on  a  given  plane 
asal  plane  tended  to 
d  i  rec t  ions  whi I e  t h 

tended  to  lie:  (a 
e,  (b)  along  traces 
d  (c)  along  noraals 
planes.  These  orie 
the  dislocations  lie 

11  bar  20  planet 
sis  of  c-axis  wander 
adual  increases  in  a 
end  of  the  crystal  t 

variation  of  one  d 
tch  i  ng  of  a  aechan  ic 
aled  nuaerous  polish 

the  existence  of  a 
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AD-A16  ^87     Div.   25 
(TISTM/BRN)  OTS  price  $.50 

Coluabia  0. ,  New  York. 

THE  EFFECT  OF  RANDOM  LOADING  ON  CREEP  DE- 
FORMATION IN  A  NON-LINEAR  METAL. 


28p. 
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PHYSICS  -  Division  25 

Rept.  for  Dec  62-Mar  63, 

by  Maciej  P.  Bieniek.   July  63,  13p. 

Contract  AF33  657  11152,  ProJ .  7351,  Task  735106 

ASO  TDR63  6^6  Unclassified  report 

Descriptors!   (•Metals,  Creep),  ("Creep, 
Numerical  analysis).  Deformation,  Strain 
(Mechanics),  Stresses,  Loading  (Mechanics^, 
Aluainua  alloys.  Programming  languages. 

This  report  dealt  with  a  nuaerieal  analysis  of 
the  creep  deformation  in  non-linear  metals  under 
random  loading.   The  results  of  these  calcu- 
lations show  that  for  a  non-linear  material  a 
constant  aean  stress  cannot  he  used  as  an  equiva- 
lent of  a  random  stress  sequence.   The  creep 
deformation  strongly  depends  on  the  type  of 
distribution  and  the  variance  of  a  random  strest, 
and  it  is  always  larger  than  that  obtained  for 
the  constant  mean  value  of  stress.   (Author) 


AD-il6  A97      Div.   25 
(TISTP/FR)  OTS  price  lU.OO 

Munich  U. ,  (Geraany). 

INVESTIGATION  OF  THE  INFRARED  EMISSION  SPECTRUM 

OF  THE  ATMOSPHERE  AND  EARTH, 

by  Hans-Jurgen  Bolle,  Fritz  Moller,  and  Wilford 

Zdunkowski.  May  63,  191p.  Technical  rept.  no.  2 

Contract  AF61  052  ^88 

AFCRL  63  680  Unclassified  report 

Descriptors:  (•Spectra  (infrared),  Measure- 
aent).  Infrared  radiation.  Water  vapor,  Line 
spectrum,  Doppler  effect.  Wave  transmission. 
Absorption,  Ataosphere,  Earth. 

The  separation  of  line  and  continuua  eaitsion  in 
the  8-26  aicron  sky  emission  spectrum  and  its 
calculation  by  means  of  radiation  diagrams  is 
discussed  for  narrow  spectral  intervals  contain- 
ing no,  one,  or  two  water  vapor  rotational  lines. 
Continuua  absorption  coefficients  and  the  in- 
tergrated  absorptions  of  four  lines  are  deter- 
ained  by  comparison  of  calculated  and  measured 
radiance  values.   A  radiation  diagram  for  the 
8.75  -  12.2^  aicron  window  region  is  presented 
and  coapared  with  measurements.   (Author) 
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Division  26  -  PRODUCTION  AND  MANAGEMENT 


26.    PRODUCTION  AND 
MANAGEMENT 


AD-^15   651  Di»,      26 

(TISTll/BHM)    OTS   price   fl 


10 


Foreign    Tech.    Di»..    Air    Force    Systeas    Connand. 

Nright-Pat terson    Air    Force    Base.    Ohio 

ANODIC -MECHANICAL    NOTCHING   MACHINE   MODEL   ME-4 

by  Yy.  V.  Astakho*.   I5  Apr  63.  3p. 

FTD  TT63  153  Unclassified  report 

Trans,  from  Byulleteii'  Tekhnl  ko-Ekononi  cheskoy 
Informatsil.  No.  11.  pp.  U^-U^.    1961. 

Descriptors:   ("M-ichine  tools.  Elect  roerosi  »e 
■achining).  (•Stainless  steel.  Machining). 
Sheets.  Anodes.  Industrial  equipment.  Design. 


AD-415  653 
(TISTM/TCC) 


DiT.   26,  U 
OTS  price  $1.60 


Foreign  Tech.  Dl»..  Air  Force  Systems  Command, 
Vright-Patterson  Air  For^e  Base.  Ohio 
CrJRTAlN  QllSTlONS  RliLATING  TO  THti  THlORY  OF 
THE  MELDING  OF  PLASTICS  BY  ULTRASOUND, 
by  L.  N.  SkorokkodoT.   29  Apr  63,  lOp. 
FTD  TT63  359  Unclaasified  report 


Traas.  from  Plastichesk iye  Massy. 

33-35.  1962. 


No.  1 1 .  pp. 


Descriptors:   ('Plastics.  Melding).  (•Welding. 
Ultrasonic  radiation).  Magnetostriction. 
Acoustics.  Vibration.  Compressire  properties. 
Haveguided.  Stresses.  Polyvinyl  chloride. 
Polyamid"  plastics.  Industrial  equipmr^nt. 


AO-^15  654     Di».   26.  20.  u 
(TISIM/:.JH)   OTS  price  41, 60 

Foreign  Tech.  Div..  Air  Force  Systems  Command. 

Mright-Patterson  Air  Force  Base.  Ohio. 

RADIATIoN-TII^RMAL  cracking  of  HYDROCARBONS. 

by  A*  V.  Topchiyi^T.  L.  S.  Polak.  N.  Ya.  Chernyak, 

V.  Ye.  Glnshaev  and  P.  Ya.  Glaiunov.   1C  Apr  63 

lip. 

FTD  TT62  1930  Unclassified  report 

Trans,  from  Radi osk t ivnyye  isotopy  i  yadernyye 
izlucbeniya  »  narodnom  khozyaystve  SSSR.  Riga. 

pp.  206-210.  196G, 

Descriptors:   (•Organic  compounds.  Proces- 
sing), (•Radiation  chemistry.  Processing). 
(•Production,  Hydrocarbons.  Gamma  rays, 
Indium  alloys.  Gallium  Alloys.  PoNders.  Radio- 
active isotopes.  Hydrogen.  Alkanes. 
Temperature. 


AD-A15  72S       Div.   26.  11 
(TISTE/OHD)  OTS  price  $5.60 

Oklahoma  U. ,  Norman. 

THE  EFFECT  OF  FLOK  KATE  ON  EFFICIENCIES  OF 

COMMERCIAL  OIL  FILTERS. 

by  John  Sheridan  McDonald.  1963,  46p. 

Unclassified  report 

Master's  thesis. 

Descriptors:   ("Oil  filters,  Fluid  flow). 
Effectiveness,  Velocity,  Coa t ami nat i on , 
Lubricants,  Oils. 

The  purpose  of  this  investigation  was  to  compare 
the  results  ef  floN  rate  on  efficiency  of  a  com- 


mercial tiller  aith  the  res 
investigation  and  Ewbank's 
Since  the  efficiency  of  a  f 
to  be  a  function  of  viscosi 
ature.  flow  rate,  and  amoun 
mulated  in  the  filter  the  f 
were  held  constant  over  eac 
between  runs.  Since  the  am 
accumulated  in  the  filter  c 
during  the  tests,  the  data 
plotted  to  get  a  reading  of 
stant  dirt  loading  for  each 
(Author] 
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AD-4I6  129 
(TISTP/FEM^ 


Di*.   26,  8 
OTS  price  $8.10 


Santa  Barbara  Research  Center.  Goleta.  Calif 
PRODUCTION  ENGINEERING  MEASURE  -  PbSe  INFRARED 
DETECTORS  -  TYPE  IR-2C0. 

Quarterly  progress  rept.  no.  2,  1  Apr-1  July  63. 
by  G.  H.  took.  4  Sep  63.  1v.  Rept.  no.  TP6365A 
Contract  DA 36  039AMC0U66  K 

Unclassified  report 

Descriptors:   (•Manufacturing  methods.  Infrared 
equipment).  ("Production.  Glass'.  Quality  con- 
trol. Mechanical  drawings,  Infrared  detectors. 
Specifications. 

Mork  accomplished  is  as  follows:   Production 
control  procedures  have  been  written  for  an  in- 
ventory control  system  and  work  order  system 
A  preliminary  Bill  of  Materials  has  been  pre- 
pared.  A  Flow  Chart  has  been  nade  to  describe 
the  sequence  of  operations.   Manufacturing  pro- 
cedures have  been  written  for  those  processes 
not  defined  by  engineering  specifications.   A 
preliminary  Quality  Control  Plan  has  been 
drafted  and  preliminary  inspection  procedures 
have  been  written.   Design  of  special  tooling 
has  been  started.   Tes^t  equipment  design  param- 
eters have  been  finalized.   The  first  three  (3> 
engineering  samples  have  been  delivered.   Re- 
visions have  been  made  to  the  engineering  draw- 
ings, reflecting  the  change  from  the  silicon 
window  to  the  sapphire  window.   (Author} 


AD-iil6  13c     Div.   26 
(TISTE/CAM)  OTS  price  $5, 


60 


Republic  Aviation  Corp.,  Farmingdale,  N.  Y 
RESEARCH  INVESTIGATION  OF  HYDRAULIC  PULSATION 
CONCEPTS. 

Quarterly  progress  rept.  no.  2,  1  Jii«e-31  Aag  63. 
31  Aug  63.  47p.  Rept.  no.  KAC933  2 
Contract  AF33  657  10622,  ProJ .  8128.  Task  812807 

Unclassified  report 

Descriptors:   (•Hydraulic  systems.  Hydraulic 
models),  ("Rectifiers,  Hydraulic  models). 
(•Transformers,  Hydraulic  models),  (•Hydrau- 
lic accumulators.  Hydraulic  systems),  ('Hy- 
draulic servomechani sms ,  Hydraulic  models), 
(•Hydraulic  actuators.  Hydraulic  systems),' 
Pulse  generators.  Miniature  electrical  equip- 
ment. Transmission  lines,  Hiring  diagrams. 
Electric  motors.  Hydraulic  valves. 

Research  is  presented  on  hydraulic  pulsation 
concepts.   The  relative  efficiency  of  one,  two, 
and  three  line  systems  was  studied.   Layout 
design  of  an  alternator  valve  and  a  synchronous 
pulsating  motor  were  completed,  and  a  trans- 
former/fluid level  compensating  unit  started. 
Characteristic  equations  and  electrical  equiva- 
lents of  a  typical  system  were  completed.   A 
miniaturized  pulsating  system  is  in  operation 
and  data  are  being  derived  from  it.   (Author) 
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AD-416    158  Div.      26 

(TISTE/OHD)    OTS    price   $6.60 


SKF    Industries    Inc.,    Philadelphia,    Pa. 

STUDY   OF    THE    VIBRATION    CHARACTERISTICS   4 

BEARINGS. 

13,  1  Apr-31  May  62, 
31  May  62.  1v.  AL62L(}  ! 


Progress  rept.  no. 
by  James  L.  Hnang. 

Contract  NObs78552 


Unclassified  repoi 


Descriptors:   (•Bearings,  Vibration), 
(•Vibration,  Bearings),  (•Measurement,! 
Vibration),  Roller  beariags.  Shafts, 
Capacitance.  Instrumentation,  Neasuriil( 
devices  (Electrical  and  electronic).  lJ4tion. 
Frequency. 


A  method  of  measuring  shaft  vibrations 
large  bearings  vibration  tester  by  a  ca 
gage  is  described.   Measurements  of  ska 
vibrations  are  discussed.   The  repeatabi 
of  octave  band  vibration  measurement  of 
spherical  roller  bearings  is  analyzed, 
relationship  between  bearing  vibration  1 
measured  in  octave  bands  and  the  rotati 
speed  of  spherical  roller  bearings  has 
studied.  (Author) 


AD-4I6  159    Div.   26 
(TISTE/OHD)  OTS  price  $5.60 
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SKF  Industries  Inc.,  Philadelphia,  Pa. 

STUDY  OF  THt  VIBRATION  CHARACTERISTICS 

BEARINGS. 

Progress  rept.  no.  11 

by  James  L.  Huang.  31 

Contract 


rept.  no. 
L.  Huang. 
NObs78552 


,  1  Dec  61-31 
Jan  62,  50p. 


0  = 


Jan  62, 
AL62L311 


Unclassified  repor L 


Descriptors:   ("Bearings,  Vibration). 
(•Vibration,  Bearings),  (•Test  methods 
Bearings),  Test  equipment.  Ball  bearia 
Laminates,  Vibration  isolators. 

Angular  and  axial  vibration  spectra  of  b 
bearings  have  been  studied  for  compariso 
theory  presented  in  Special  Report  AL62L  : 
Tests  with  laminated  beams,  as  vibration 
attenuating  bearing  mounts,  are  reported 
results  on  the  vibration  tester  for  larg 
Ings  are  discussed.  (Author) 


A0--;i6  160     Div.   26 
(TISTt/OHO)  OTS  price  $5.60 

SKF  Industries  Inc.,  Philadelphia.  Pa. 

STUDY  OF  THt  VIBRATION  CHARACT;:.RISTICS  0^ 

BEARINGS. 

Progress  rept.  no.  K,  1  June-31  July  62 

by  James  L.  Huang.  31  July  62.  57p.  AL62l,fc32 

Contract  NObs78552 

Unclassified  report 


Descriptors:   (•Bearings,  Vibration), 
(•Vibration,  Bearings),  (•Roller  beari 
Frequency  analyzers^.  Frequency,  Narro 
Broadband.  Loading  (Mechanics),  Experii 
data.  Tests. 

Resonant  frequencies  were  determined  froi 
narrow  band  spectra  of  a  23256  spherical 
bearing  run  at  five  different  speeds.  Tl 
narrow  band  spectrum  of  a  23256  spherical 
bearing  was  studied.  Theoretically  pred 
vibration  peaks,  due  to  various  orders  of 
waviness.  were  verified.  The  effect  of 
looseness  of  a  23256  spherical  roller  bet 
on  the  narrow  band  spectrum  and  octave  01 


i  the 
I citance 


L  I 


tODUCTION  AND  MANAGEMENT  -  Division  26 

band  readings  was  studied.   The  effect  of  axial 
load  on  the  octave  band  vibration  level  of 
23256  spherical  roller  bearings  was  investigated 
in  the  range  above  50  cps.  (Author) 
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AD-416  162    ,Div.   26 
(TISTE/OHD)  OTS  price  $8.10 

SKF  Industries,  Inc.,  Philadelphia.  Pa. 
STUDY  OF  THE  VIBRATION  CHARACTERISTICS  OF 
BEARINGS. 

Progress  rept.  no.  17,  1  Dec  62-31  Jan  63, 
by  R.  J.  Finkelston,  J.  I.  McCool,  R.  A.  Hoffman 
and  J.  L.  Huang.  31  Jan  63,  80p.  Rept.  no. 
A163L015 
Contract  N0bs78552 

Unclassified  report 

Descriptors:   ("Bearings,  Vibration),  (•Vibra- 
tion. Bearings),  (•Roller  bearings.  Tests), 
Deformation,  Measurement,  Experimental  data. 
Noise,  Rings,  Analysis. 

The  vibration  characteristics  of  a  96900/96K0 
tapered  roller  bearing  were  studied.   Improved 
tapered  roller  bearings  of  9  in.  bore  were 
tested  for  comparison  with  the  standard  quality 
96900/96U0  bearing.   The  effect  of  waviness  on 
the  bearing  vibration  level  was  studied  analyti- 
cally by  calculating  theoretical  amplification 
factors  and  improvements  of  the  waviness  of  an 
improved  9690G/96U0  bearing  are  evaluated  with 
reference  to  the  theoretical  and  experimental 
reductions  in  vibration  level.   Vibration  levels 
of  spherical,  cylindrical  and  tapered  roller 
bearings  (with  200  mm  bore)  are  compared.   The 
airborne  noise  of  standard  quality  spherical, 
cylindrical  and  tapered  roller  bearings  was 
measured  and  the  airborne  noise  characteristics 
of  the  bearings  are  discussed.   A  theoretical 
and  experimental  resonance  study  of  large  roller 
hearings  has  been  made.  ,  Peaks  due  to  a  rigid 
body  mode  of  vibration  and  some  lower  flexural 
modes  of  the  bearing  outer  ring  are  identified. 
An  analytical  approximation  to  the  amplitude  of 
the  flexural  outer  ring  vib.ration  generated  by 
inner  ring  two  point  out  of  roundness  is 
presented.   (Author) 


AD-i;i6  169     Div.   26 
(TISTE/OHD)  OTS  price  $5.60 

SKF  Industries,  Inc.,  Philadelphia,  Pa, 

STUDY  OF  THE  VIBRATION  CHARACTERISTICS  OF 

BEARINGS. 

Progress  rept.  no.  7,  1  Apr-31  May  61. 

by  Ulrich  Rimrott  and  Olof  Gustafsson.  31  May  61, 

1v.  Rept.  no.  ALti1L024 

Contract  NObs78552,  Proj.  NEC71  200 

Unclassified  report 

Descriptors:   ("Bearings.  Vibration),  (•Vibra- 
tion, Bearings),  (•Ball  bearings.  Analysis), 
Frequency.  Theory,  Frequency  analyzers. 
Narrowband,  Loading  (Mechanics),  Test  methods. 
Experimental  data. 

A  discussion  is  given  of  the  vibrations  induced 
by  the  variable  compliance  of  a  radially  loaded 
bearing  and  of  vibrations  from  other  sources 
operating  at  the  ball  passage  frequency.   Narrow 
band  low  frequency  vibration  spectra  (up  to  200 
cps)  are  shown  and  interpreted  with  emphasis  on 
discrete  frequencies  that  can  be  explained  by 
bearing  kinematics.   A  detailed  experimental 
investigation  was  conducted  of  the  amplitudes 
occurring  under  various  loads  at  the  ball  passage 
frequency  and  its  second  harmonic.   It  is  shown 
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tkat  the  results  are  in  excess  o(    tke  amplitudes 
predicted  theoretically  at  these  frequencies. 
A  discussion  is  presented  regarding  the  relative 
iaportance  of  several  causes  of  low  frequency 
vibration.   Tests  are  reported  on  the  effect  of 
fit  betMeen  bearing  U.O.  and  housing  on  the 
vibrations  observed  at  the  housing  U.D.  (Author) 

AD-^16  17C      Dlv.   26 
(TISTE/OHD)  OTS  price  $3.60 

SKF  Industries.  Inc..  Philadelphia.  Pa. 

A  STUDY  OF  ELASTIC  VIBRATIONS  OF  THE  OUTER  RACE 

OF  A  ROLLING  ELEMENT  BEARING. 

Special  rept. . 

by  Ro«ald  L.  Huston.   29  Aug  61,  1v.  Rept.  no. 

AL6H,027 

Contract  NObs78552,  ProJ .  NE071  200 

Unclassified  report 

Report  on  study  of  the  vibration  characteristics 
of  bearings.* 

Descriptors:   ('Bearings,  Vibration).  ('Vibra- 
tion. Bearings).  (*Rlngs.  Bearings),  Elastic- 
ity, Frequency,  Frequency  analyiers.  Ball 
bearings.  Mathematical  analysis.  Differential 
equations.  Partial  differential  equations. 
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AD-416  171     Div.   26 
(TISTt/OHO)  OTS  price  $6.60 

SKF  Industries,  lac..  Philadelphia,  Pa. 
ANALYTICAL  STUDY  OF  THE  VIBRATION  OF  A  BEARING 
WITH  FLEXURALLY  RIGID  RACiiS. 
Spee4al  rept., 

by  Olof  Gustaf ssoa.^3  Oct  6l.  1v.  Rept.  no. 
AL61L032 
Contract  NObs78552.  ProJ.  NE071  200 

Unclassified  report 

Report  oa  Study  of  the  Vibrat. un  Characteristics 
of  Bearings. 

Descriptors:   ("Boarlngs.  Vibration).  (•Vibra- 
tion, Bearings),  (*Ball  bearings.  Rings), 
Stability.  Deformation,  Distortion,  Frequency, 
Harmonic  analysis.  Mathematical  analysis. 


Aa  aaal 
^eometr 
grooves 
ia  aa  a 
It  is  a 
rigid  a 
tacts  b 
taken  t 
assumed 
approxi 
contact 
of  non- 
radial 
in  this 


ytlcal  study  of  the  vibrations  Indaced  by 
ical  irregularities  (itavines^  In  the  race 

and  balls  and  ball  diameter  variations) 
xially  loaded  ball  bearing  is  presented, 
ssumed  that  both  races  are  flexurally 
nd  deform  elastically  only  at  the  con- 
etween  balls  and  races.   Ball  mass  is 
0  be  negligible,  and  zero  damping  is 

To  simplify  the  mathematics  a  linear 
matioa  of  the  elastic  deformation  at  the 
s  is  first  used.   Kffects  of  certain  types 
linearity  are  then  examined.   Only  the 
vibrations  of  the  outer  ring  are  treated 

analysis.   (Author) 


AU-^16  172     Div.   26.  30 
(TISTt/OHD)  OTS  price  $1.10 

SKF  Industries.  Inc..  Philadelphia,  Pa. 
CALIBRATION  OF  ANDEROMET£RS. 

Progress  rept.  no.  9  for  period  ending  Feb  61, 
by  Roye  C.  Munsell,  Edwin  Fink,  and  Olof 
Gustafsson.  Feb  61,  3p.  Rept.  no.  AL61L012 
Contract  NObs78593,  ProJ.  CR01 

Unclassified  report 

Descriptors:   ('Vibration,  Measaring  devices 
(Electrical  and  electronic)),  ('Bearings. 
Vibration),  ('Instrumentation,  Vibration), 
Calibration,  Axle  shafts,  Experimental  data. 

It  was  mentioned  in  previous  progress  reports 
that  to  obtain  repeatable  readings  on  several 
Anderometers,  not  only  must  the  electronic  sys- 
tems and  pickups  be  accurately  calibrated,  but 
the  mechanical  elements  of  the  Anderometers  must 
also  function  repeatably.   No  standard  procedure 
was,  however,  established  for  measuring  the 
spindle  influence  on  the  bearing  vibration  read- 
ing or  for  eliminating  differences  between  vari- 
ous spindle  assemblies.   Work  is  now  being  done 
to  develop  such  procedures.   Preliminary  findings 
are  reported  herein.   (Author) 


AD-416  173     Dlv.   26 
(TISTE/OHD)  OTS  price  $9.60 

SKF  Industries,  Inc.,  Philadelphia,  Pa. 

ANALYTICAL  STUDY  OF  THE  RADIAL.  AXIAL  AND  ANGULAR 

VIBRATION  OF  A  BEARING  KITH  FLEXURALLY  RIGID 

RACES, 

Special  rept., 

by  Olaf  Gustafson.  3  Apr  62,  1v.  Rept.  no. 

»L62L005 

Contract  N0bs78552,  ProJ.  NE071  200 

Unclassified  report 

Report  on  Study  of  the  Vibration  Characteristics 
of  Bearings. 

Descriptors:   ('Bearings,  Vibration),  ('Vibra- 
tion, Bearings),  ('Rings,  Bearings),  Motion, 
Stability,  Ball  bearings.  Linear  systems. 
Mathematical  analysis.  Deformation,  Frequency. 

SKF  report  AL61L032  describes  the  radial  vibra- 
tion of  the  outer  ring  of  an  axially  loaded  ball 
bearing  rotating  at  a  constant  speed.   The  axial 
and  angular  motion  of  the  outer  ring  were  not 
considered.   In  the  present  report,  a  more  com- 
plete study  of  the  motion  of  the  outer  ring  is 
made.   The  vibration  of  the  outer  ring  in  the 
radial  and  axial  direction,  as  well  as  the  angu- 
lar vibration  (wobble)  is  studied.   (Angular 
motion  is  experimentally  and  analytically  dis- 
tinguishable from  axial  motion.)   The  outer  ring 
is  considered  flexurally  rigid,  supported  by  the 
balls  and  by  a  radially  and  angularly  elastic 
housing.   Axially,  the  housing  applies  a  constant 
force.   As  in  the  previous  study,  the  ball  mnss 
is  taken  to  be  negligible,  zero  damping  is 
assumed  and  the  elastic  deformation  at  the  ball 
contacts,  as  well  as  the  radial  and  angular  def- 
ormations of  the  housing  are  assumed  to  be  linear 
in  the  amplitude  range  considered.   (Author) 
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(TISTE/OHD) 
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OTS  price  $5.60 


SKF  Industries,  Inc.,  Philadelphia.  Pa. 
STUDY  OF  THE  VIBRATION  CHARACTERISTICS  OF 
BEARINGS. 


Progress  repts.  no.  9  and  10,  31  Aug-30 

by  James  L.  Huang.  30  Nov  61,  1v.  Rept. 

AL61LC38 

Contract  N0b878552,  ProJ.  NE071  200 

Unclassified  repo 


vov  61, 


Descriptors:   ('Bearings,  Vibration) 
tion.  Bearings),  ('Experimental  data 
Ings).  DeCormatlon.  Distortion,  Ball  b 
Vibration  isolators.  Attenuation,  Da 
Frequency  analyiers.  Frequency. 
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AD-416   175  Dlv.      26,    30 

(riSTE/OHO)    OTS   price    $1.60 


Pa. 


SKF  Industries  Inc.,  Philadelphia, 

CALIBRATION  OF  ANDEROMETERS. 

Progress  rept.  no.  A  for  period  ending  3 

by  Edwin  Fink  and  Olof  Gustafsson.   30 

I6p.  Rept.  no.  L60L02^ 

Contract  N0bs78593.  ProJ.  CR01 

Unclassified  repo 


S  !|) 


■t 


Descriptors:       ('Vibration,    Measuring   d^jrlces 
(Electrical    and    electronic)),     ('Bearin 
Vibration).     ('Instrumentation,    Vlbratl^li).    Test 
equipment.    Frequency,    Calibration.    TrajiMucers. 

This    report    contains    a    review   and    recommenda- 
tions   on    the    following    subjects:       (1)    Stily    of 
characteristics    of   Anderometer   pickup    ami    of 
a   more    suitable    pickup.       (2)    New    loading    ievlce 
for    Anderometers.       (3)    Study    of    the    effet    of    the 
spindle    assembly    on    bearing    vibration    reilings. 
(Aut  hor ) 
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(TISTE/OHD) 
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SKF  Industries.  Inc..  Philadelphia.  Pa. 

STUDY  OF  THE  VIBRATION  CHARACTERISTICS  0^ 

BEARINGS. 

Progress  rept.  no.  IS,  1  Aug  62-30  Sep  6<'. 

by  R.  J.  Flnkelston,  J.  Huang  and  R.  A.  p^ffman. 

30  Sep  62.  1v.  Kept.  no.  AL63L00^ 

Contract  NObs78552,  ProJ.  NE0712C0 

Unclassified  repol'; 


Descriptors:   ^'Bearings,  Vibration), 
tion.  Bearings),  ('Scientific  research 
Ings),  Roller  bearings.  Narrowband,  Fr 
Frequency  analyzers,  Misalignment,  Ana 
Experimental  data. 


The 

indr 

duce 

Blent 

t  ion 

cyli 

vibr 

roll 

comp 

bear 

roll 

were 


nar  r 
ical 
d  by 
ally 
al  s 
ndri 
at  io 
er  b 
a  rod 
ings 
er  b 
tes 


ow  band  vib 

roller  bea 

roller  wav 

The  effo 

peed  on  the 

cal  roller 

n  character 

earing  were 

with  those 

tested  pre 

earings  wit 

led.   The  e 


ratio 

ring 

iness 

cl  of 

vibr 

beari 

ist  ic 

stud 

of  t 

vious 

h  imp 

ffecl 


n  spect 
was  stu 

were  i 
radial 
ation  1 
ngs  was 
sofa 
led  and 
he  2325 
ly.  23 
roved  b 
of  wav 


rum  0 
died, 
dent  i 

load 
evel 

stud 
23240 

the 
6  sph 
240  s 
earin 
iness 


Nj::  ! 


f 

Pe 
fled 

and 
of  t 
led. 

sph 
resu 
eric 
pher 
g  CO 

of 


ad   band. 

the 
t    of 
vibra- 
n    ex- 
made, 
ount  s 
bear- 

h    theory 

method 

t  ion 

1    runs 
are 


II  [ 


I  - 


n; 


ID 


EDUCTION  AND  MANAGEMENT  -  Division  26 


Sep    60, 

60, 


>Vibra- 
Bear- 
luency, 
rsis. 


6K  cyl- 
s  in- 
(xperi- 
■ot  a- 

NJ256 
The 
-ical 
s  were 
rol  ler 

onent  s 
ich  bear- 


ing part  on  the  vibration  level  of  the  assembled 
bearing  was  analyzed  and  the  relative  improvements 
of  each  part  are  discussed  with  resp'ect  to  the 
reduction  achieved  in  the  vibration  level. 
(Author) 


C  AD-iil6    177  Div.       26 

(TlSTE/OHD)    OTS    price    $1.60 


{ 


SKF  Industries.  Inc.,  Philadelphia,  Pa. 

FLEXURAL  VIBRATIONS  OF  A  BALL  BEARING  OUTER  RING 

DUE  TO  BALL  LOADS. 

Special  rept., 

by  John  I.  McCool.  6  Dec  61,  19p.  Rept.  bo. 

AL61L037 

Contract  N0bs78552,  ProJ.  NE071  200 

Unclassified  report 

Report  on  Study  of  the  Vibration  Characteristics 
of  Bearings. 

Descriptors:   ('Bearings,  Vibration),  ('Vibra- 
tion, Bearings),  ('Ball  bearings.  Loading 
(Mechanics)).  Distortion,  Misalignment, 
Flexible  shafts.  Frequency,  Deflection, 
Fourier  analysis.  Theory. 

Geometrical  imperfections  of  the  rolling  surfaces 
of  a  rolling  element  bearing  are  usually  consid- 
ered the  main  source  of  bearing  vibration.   There 
are,  however,  certain  types  of  vibration  that  are 
generated,  even  in  a  geometrically  perfect  bear- 
ing.  One  of  these  is  the  elastic  compliance 
vibration  in  a  radially  loaded  bearing.   Another 
type  of  vibration  which  occurs  even  in  a  purely 
axially  loaded  geometrically  perfect  bearing  is 
induced  by  the  flexibility  of  the  outer  ring. 
This  type  of  vibration  is  analyzed  in  this  re- 
port.  The  radial  deflection  of  a  thin  ring  due 
to  bending  by  equally  spaced,  equal  radial  loads 
is  found  as  a  function  of  the  angular  coordinate 
of  the  ring.   By  expressing  the  angular  coordinate 
as  a  function  of  time,  the  wave  form  of  the  dis- 
placement of  a  point  on  the  stationary  outer  ring 
of  a  rotating  bearing  is  found.   An  expression 
for  the  RMS  level  of  any  harmonic  of  the  vibra- 
tional velocity  is  found  by  termwise  differentia- 
tion of  the  Fourier  expansion  of  the  displacement 
function.   As  a  numerical  example  the  RMS  ampli- 
tudes are  computed  for  an  single  row  deep  groove 
ball  bearing.   (Author) 
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SKF  Industries  Inc..  Philadelphia,  Pa. 

STUDY  OF  THE  VIBRATION  CHARACTERISTICS 

BEARINGS. 

Progress  rept.  no.  5,  1  Dec-31  Jan  61, 

by  Ulrlch  Rimrott  and  Olof  Gustafsson.  31  Jan  61. 

24p. 

Contract  N0bs78552,  ProJ.  NE071  200 

Unclassified  report 

Descriptors:   ('Bearings.  Vibration),  ('Vibra- 
tion, Bearings),  ('Noise,  Bearings),  Ball 
bearings.  Frequency,  Measurement. 

The  airborne  noise  level  In  every  octave  band 
above  200  cps  Increases  with  the  rotational 
speed.   No  conclusions  can  be  drawn  about  the  50- 
100  cps  and  100-200  cps  bands,  since  the  back- 
ground noise  in  the  anechoic  chamber  without  the 
tester  running,  is  of  the  same  order  of  magnitude 
as  the  noise  level  with  the  tester  running.   It 
appears  that  the  curve  representing  the  relation- 
ship between  airborne  noise  and  speed  in  each 
band  above  200  cps  is  very  similar  to  the 
vibration/speed  curves.  I.e.  a  good  correlation 
between  airborne  noise  level  and  vibration  level 
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AO-416  182     DiT.   2b 
(TISTE/OHD)  OTS  price  $5.60 

SICF  ladattriet.  Inc.,  Philadelphia.  Pa. 
STUDY  OF  THE  VIBRATION  CHARACTERISTICS  OF 
BEARIiNGS. 

Progrett  rept.  no.  16,  1  Oct-30  Not  62, 
by  Robert  J.  Finlcelston  and  Jaaes  L.  Huang. 
30  Not  62,  49p. 
Coatract  NObt  78552,  ProJ.  NE071  200 

Unclattif led  report 

Descriptors:   ("Beariagt,  Vibration),  ('Vibra- 
tion, Bearings),  (*Tett  aethods,  Bearlngt), 
Experiaeatal  data.  Boiler  bearings.  Ball  bear- 
iagt,  Deforaatioa,  Aaalytit. 
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AO-416  183    DiT.   26.  30 
(TISTE/OHD)  OTS  price  $3.60 

SKF  Industries.  Inc..  Philadelphia,  Pa. 
LOM  AWLITUD.:  CALIBRATIOlf  OF  THE  ELECTRICAL 
SYSTEM  AND  OF  THE  PICKUP. 
Special  rept., 
by  E.  M.  Fink 
It.  Rept.  no. 


a  ad  01  of 

L61L001 


Gastafttoa.  10  Jaa  61 


Coatract  NObt78593. 


ProJ.  CB01 
Unclaitified 


report 


Report  08  Calibratioa  of  Aaderoaetert. 

Detcriptorti   (*Instruaentatien.  Vibration). 
('Calibration.  Measuring  dOTlces  (Electrical 
aad  electronic)).  ('Bearings,  Vibration), 
Transducers.  Test  equipaent.  Aaplifiers. 
Frequency,  Matheaatical  analysis,  Band-pass 
f i  Iters. 

A  aethod  for-low  aaplitude  calibration  of  the 
electrical  tystea  includiag  the  piclcup  of  Te- 
locity reading  bearing  Tibratlon  testers  is 
presented.   Requireaentt  to  be  fulfilled  by 
Tlbration  test  equipaeat  la  order  to  perait 
calibration,  are  listed.   Calibration  arrange- 
aeatt  are  described,  as  built,  tested  and  cur- 
rently used  by  SKF.   (Author) 


AO-416  184     OIt.   26 
(TISTE/OHD)  OTS  price  92.60 

SKF  Industries  Inc..  Philadelphia,  Pa. 
HARMONIC  ANALYSIS  OF  TH.;  R^LATIVL  AXIS  MOTION 
INDUCED  BY  VARIABLE  ELASTIC  COMPLIANCE  IN  BALL 
BEARINGS. 

Special  rept., 
by  Olof  Gustaftton. 
AL61L009 
Contract  NObt78552, 


13  Mar  61,  23p.  Rept.  no. 


ProJ.  NE071  200 

Unclassified  report 


Report  on  study  of  the  Tibration  characteristic t 
of  bearings. 

Descriptors:   ("Bearings.  Vibration),  ('Vibra- 
tion. Bearings).  ('Haraonic  analysis.  Ball 
bearings).  Motion.  Elasticity.  Rings.  Frequency. 
Loading  (Mechaaics),  Matheaatical  aaalytit. 


The  relatiTe  aotion  of  the  ringt  of  a  radiall 
loaded,  zero  contact  angle,  ball  bearing,  ind 
by  the  variable  elattic  coapliaace  of  the  bea 
was  studied  in  SKF  report  L60L023.   A  aethod 
described  for  deteraining  the  wave  foras  of  t 
displaceaent  in  the  direction  of.  and  perpend 
lar  to  the  external  radial  load,  for  any  radi 
load  and  positive  radial  looseness.   It  was 
shown  that  the  variable  elastic  coapliance  ao 
does  not  follow  a  sine  curve.   In  addition  to 
vibrations  in  the  fundaaental  frequency,  cor- 
responding to  the  frequency  of  ball  passage, 
haraonics  of  higher  order  are  present.   Thi5 
port  preseati  a  aethod  to  deteralae  the  aapli 
tudes  of  the  haraonics  of  Telocity  coaponents 
the  Tariable  coapliance  aotion  in  radially  lo 
zero  contact  angle,  ball  bearings  in  the  dire 
tion  of.  and  perpendicular  to  the  external 
radial  load.   The  aethod  is  based  on  haraonic 
analysis  of  the  woTcfora  coaputed  according  t 
Report  L60L023.   The  aethod  was  applied  to  a 
bearing  with  soTen  balls.   CurTes  showing  the 
amplitudes  of  the  nine  first  haraonics  are  pr 
seated  for  this  case.   An  extension  of  the  ae 
to  other  ball  coapleaents  requires  soae  furth 
prograaaing  and  coaputer  work,  but  is  otherwl 
straight-forward.   (Author) 


AD-416  185      Div.   26 
(TISTE/OHD)  OTS  prUe  |3.60 

SKF  Induttriet,  Inc..  Philadelphia.  Pa. 

STUDY  OF  THE  VIBHATION  CHAKACTEKISTICS  OF 

BEAKINGS. 

Progrett  rept.  no.  12,  1  Feb-31  Mar  62, 

L.  Huang.  31  Mar  62,  1t.  Rept.  no. 
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by  Jaaet 
AL62L013 
Contract 


NObt78552,  Proj.  NE071  200 

Unclaitified  report 


Detcriptorit   ('Beariagt,  Vibration)  ,. ('Vibra- 
tion, Beariagt),  ('Meatureaent ,  Vibration), 
Roller  bearingt.  Frequency  analyzert,  Tett 
aethodt,  Experiaental  data.  Frequency, 
Loading  (Mechanict). 

Narrow  band  ipectra  of  tpherical  roller  bearingt 
tetted  on  the  large  vibration  tetter  are  given. 
The  effect  of  radial  load  on  the  octave  band 
vibration  level  of  large  tpherical  roller  bear- 
ing! it  ditcusied.   (Author) 


AD-416  190      Div.   26 
(TISTE/OHD)  OTS  price  $.75 


Hatervliet  Artenal,  N.  Y. 

AN  AUTOMATIC  GRINDER  FOR  PRODUCING  HELICAL-GROUND 


li 


PRcipUCTION  AND  MANAGEMENT  -  Division  26 


FORM-RELIEVED  RIFLING  BROACHES, 

by  A.  M.  Miller  and  R.  H.  Cipperly.  July  6b|,  26p. 

NVT  Kept.  no.  11  631C       Unclattified  report 

Detcriptorti   ('Grindert,  Broachet).  ('BHoachet, 
Rifling).  Helixet,  Production. 
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AD-416  228     Div.   26 
(TISTE/OHD)  (]^S  price  $4.60 

SKF  ladHttries.  Inc..  Phf ladelphi a.  Pa. 

STUDY  OF  TH^  VIBRATION  CHARACTERISTICS  OF 

BKARINGS. 

Progress  rept.  no.  8.  1  June-31  July  61, 

by  Ulrich  Riarott  and  Olof  Gustafston.  31  f^Iy  61, 

Iv.  Rept.  no.  AL6ILO3I 

Contract  NObt78552,  Proj.  NR071  200 

Unclaitified  report 


Oetcriptort:   ('Bearingt.  Vibratioa).  ('• 
tion.  Bearingt).  ('Tetts.  Bearings).  Load 
(Mechanics),  Frequency.  Frequency  analyzi 
Roller  bearings.  Ball  bearingt.  Deforaat 
Narrowband.  Experiaental  data. 
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The  effect  of  the  nuaber  of  rolling  eleaen  k  on 
the  radial  vibration  spectrum  expressed  in  >ctave 
bands  is  shown  experiaentally.   Vibrations  )f 
6305  bearings  in  axial  direction  were  stud  pd  at 
various  loads  and  speeds.   Radial  vibratioi 
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AD-416  324      Div.   26,  17,  1 
(TISTA/VGM)  OTS  price  $31.50 

Foreign  Terh.  Div.,  Air  Force  Systems  Command, 
Hr ight-Patt erson  Air  Force  Base,  Ohio. 
ORGANIZATION  AND  PLANNING  OF  AN  AIRCRAFT  CON- 
STRUCTION ENTERPRISE  (ORGAN IZATSIYA  I  PLANIROVAN- 
lYE  SAMOLETOSTROITEL'NOGO  PREDPR I YAT I YA) , 
by  V,  I.  Tikhoairov.  Sep  58,  6np. 
FTD  F  TS9503/V         Unclassified  report 

Detcriptortt   ('Aircraft  industry,  llandbnoks). 
Industrial  plants.  Industrial  production.  In- 
dustrial equipment.  Industrial  procurement. 
Management  engineering.  Production,  Mages, 
Economics,  Logistics,  Quality  control.  Storage, 
Tran tportat ion.  Cotts. 

A  tyslematic  exposition  is  presented  of  the  or- 
ganization and  planning  of  an  aircraft  construc- 
tion enterprise:   the  forns  and  methods  of  the 
organization  of  production,  the  productive  and 
organizational  structure  of  the  enterprise,  the 
administration  of  the  enterprise,  the  organiza- 
tion, standardization  and  payment  of  labor,  the 
technical  preparation  and  servicing  of  produc- 
tion, and  the  internal  planning  in  the  plant. 
This  book  also  includes  a  number  of  standards. 
so  that  it  may  be  used  as  a  handbook  in  practical 
work.   (Author) 


t: 


Division  27  -  PROPULSION  SYSTEMS 
27.    PROPULSION  SYSTEMS 

AD-i15  6^0      Di»,   27,  10 
ITISTE/JMS)  OTS  price  15.60 

Fo-reign  Tech.  Oi».,  Air  Force  Systeas  Coaaaiid, 

Hright-Pat lerson  Air  Force  Base,  Ohio. 

COMBUSTION  AND  CARBl'RETION  IN  DIESEL  ENGINES 

I  SELECTED  ARTICLES) . 

21  Mar  60,  31p. 

FTD  TTt3  31  Uaclaiiifled  report 

Traai.  frea  Sgoraniye  i  Saeseobraxovaniye  v 
Oixelyakh,  Trudy  Nauchno-Teknicheskoy  Konferent- 
<ii,  Provedeanoy  v  lyune.  195?  g.  Laborat oriy ey 
Dvigateley  Akadeaii  Nauk  SSSR,  Moscow,  pp.  37-52, 
156-171,  19oC. 

Descriptors:  (*Diesel  engines,  Coabustion), 
(•Fuels,  Diesel  engines),  Au t oigni t ion.  Fuel 
additives,  Coapressive  properties,  Ignition, 
Shock  naves.  High  teaperature  research. 

Aa  iaveatigatloa  of  the  ignition  of  hoaogeneous 
fuel-air  aixtures  by  coapression  and  by  a  hot 
surface.   An  investigation  of  carburetion  in 
engines  with  divided  turbulent  coabustion 
cbaabers.   (Author) 


AD-415  650 
(TISTE/CAM) 


Div.      27,    9 
OTS   price    fl . 


60 


■  and, 


Foreign   Tech.    Div.,    Air   Force    Systeas   Coi 

Mright-Patterson    .\ir    Force    Base.    Ohio. 

ON    THE    QUESTION    OF    DAMPING    THE    AERODYNAMIC    FORCE 

IN    VANE    VIBRATION, 

bv    H.    Hiller.       11    Apr    63.    18p. 

FTD   TT63    288  Unclassified    report 

Trans,    froa  Maschi nenbautechnik ,    Nr.    1C,    pp. 
536-5^1.    Oct    1962. 

Descriptors:       (*Gas    turbiae   blades.    Vibration) 
(*Aerodynaaic    loading,    Daaping),    Motion, 
■easareaeat.    Theory. 


AD-415    668 
(TISTE/OHD) 


Div.   27,  12, 
OTS  price  $2.60 


Foreign  Tech.  Div.,  Air  Force  Systeas  Coaaaad, 

■right-Patterson  Air  Force  Base,  Ohio. 

THE  PROBLEM  OF  ELECTRON  JET  ENGINES  AND  THE 

DIRECT  CONVERSION  OF  HEAT  ENERGY  INTO  ELECTRIC 

(FROM  DATA  IN  THE  FOREIGN  PRESS), 

by  A.  Ye.  Kaplyaaskiy.  k   Apr  63,  21p. 

FTD  TTb3  298  Unclassified  report 


Trans,  froa  Elektr ichestvo, 
1961. 


11.  pp.  7-13. 


Descriptors:   (•Electric  propulsion.  Electric 
power  production).  (•Rocket  aotors.  Electron 
beaai ) .  ('Energy  conversion.  Generators).  Heat, 
Space  flight,  Plasaa  Jets.  Ion  engines. 


AD-AI5  860      Div.   27 
(TISTA/FRL)  OTS  price  $7.60 

Hiller  Aircraft  Corp.,  Palo  Alto.  Calif. 
INVESTIGATION  OF  THE  PROCESS  OF  ENERGY  TRANSFER 
FROM  AN  INTERMITTENT  JET  TO  SECONDARY  FLUID  IN 
AN  EJECTOR-TYPE  THRUST  AUGMENTEH. 

1  Apr  61-30  June  62, 
.  30  June  62,  1v.  ARD305 


lateria  suaaary  rept., 
by  Rayaond  M.  Lockwood, 
Contract  Nonr308200 


Unclassified  report 


Descriptors:   ('Thrust  augaentor  nozzles, 
Experiaental  data),  Analysis,  Nuaerical 


analysis.  Tests,  Schlieren  photography. 
Non-linear  differential  equations.  Jets,  One- 
diaensional  flow.  Vector  analysis.  Turbo  Jet 
engines.  Pressure,  Scientific  research.  Pulse 
Jet  engi  nes . 

The  current  phase  of  the  thrust  augaentation 
investigation  is  reported.   Showing  a  correlation 
between  analysis  and  test  data.   laproved  ex- 
periaental techniques  were  used,  including  color 
schlieren  streak  photography  and  high  speed 
pressure  transducer  records.   Two  analyses  have 
been  aade.  each  being  a  graphi cal-nuaer i cal 
solution  to  the  non-linear  partial  differential 
equations  of  unsteady  one-diaens ional  gas 
dynaaics.   The  first  is  the  detailed  ''in  the 
saall''  use  of  wave  diagraas  in  the  physical 
(x-t)  plane  in  conjection  with  the  classical 
nuaerical  aethod  of  calculations  called  Method 
of  Characteristics.   The  second  is  the  newer 
''Vector-Polar  Method''  which  deals  with  wave 
and  fluid  velocity  interactions  only  in  the 
large.   The  latter  i/* based  on  a  coabination  of 
two  plots,   (1)  the  (x-t)  physical  plane  and 
(2)  the  vector  plot  of  the  natural  logaritha  of 
pressure  ratios  across  each  aajor  coapression 
fan,  shock  wave,  and  rarefraction  fan  versus  the 
change  of  particle  velocity  ratio.   The  device 
for  converting  steady  flow  to  interaittent  Jets 
has  been  used  in  conjunction  with  color  schlieren 
and  high-speed  pressure  i nst r uaent at  ion  and  is 
shown  to  be  an  excellent  research  tool  for  creat- 
ing interaittent  Jets  with  a  range  of  velocities 
and  wave  foras  not  possible  heretofore.   This 
device  also  appears  to  have  potential  as  a  high- 
perforaance  thrust  augaenter  for  turbojet  lift 
engines.  (Author) 

AO-^16  OU     Div.   27 
(TISTA/FRL)  OTS  price  $3.60 

Rocketdyne,  Canoga  Park,  Calif. 

SUMMARY  OF  EXPERIMENTAL  ION  ROCKET  PROGRAM. 

Report  for  1  May  58-30  Apr  59, 

by  A.  T.  Forrester  and  R.  C.  Spelser.  May  59,  28p. 

Rept.  no.  R1763 

Contract  AF49  638  351 

AFOSR  TN59  878 


Proj.  3750 
Unclassified  report 


Descriptors:   ("Ion  engines.  Electric  propul- 
sion), Experiaental  data.  Ionization  potentials, 
Theory,  Analysis,  Test  equipaent,  Acceleration, 
Oscillation,  Thrust,  Vacuua. 


The  purpose  of  this  prograa  is  to  g 
standing  of  basic  electrical  propul 
ciples,  propellant  properties,  and 
acceleration  techniques.  Experiaen 
were  perforaed  on  contact  ionizatio 
ion  acceleration,  and  ion  beaa  neut 
Saall  research-type  devices  were  su 
operated  In  ion  aotor  configuration 
theoretical  analysis  and  to  Integra 
tal  tests  on  coaponents.  The  repor 
two  types  of  vacuua  systeas:  a  bel 
saall  steel  tank.  The  tank  operati 
versatile,  and  two  working  variatio 
vice  were  built  and  tested.  Instru 
fabrication,  and  neutralization  tec 
described,  and  future  work  is  outli 


ain  an  under- 
sion  prin- 
ionization  and 
tal  studies 
n  ion  sources; 
ral izat  ion . 
ccessfully 
s  to  verify 
te  experiaen- 
t  discusses 
1  Jar,  and  a 
on  proved  aore 
ns  of  the  de- 
aent at  ion, 
hniques  are 
ned.  (Author) 


AD-416  365      Div.   27,  10 
(TISTM/REB)  OTS  price  $5.60 

Jet  Propulsion  Center,  Purdue  U. ,  Lafayette,  Ind. 
SUMMARY  OF  EXPERIMENTAL  INVESTIGATIONS  OF  COMBUS- 
TION PRESSURE  OSCILLATIONS  IN  GASEOUS  PROPELLANT 
ROCKET  MOTORS. 
Final  rept . , 

by  M.  J.  Zucrow,  J.  R.  Osborn,  and  J.  M.  Bonnell. 
June  63,  A3p.  Rept.  no.  F63  2 
Contract  AFil9  638  756 
AFOSR  5261  Unclattlfied  report 
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AD-^16  ^^6 
(TISTA/FRL' 


OTS 


Div.   27 
price  |1 . 60 


IIT  Research  Inst.,  Chicago,  111. 

DEVELOPMtNT  AND  APPLICATION  OF  A  THEORY  F(J  t 

PLASTIC  DEFORMATION  OF  CEMENTED  ALLOYS. 

Quarterly  rept.,  1  Jan-31  Mar  63. 

by  N.  M.  Parikh.  30  Apr  63.  15p. 

Contract  DAH  022  5O5ORD3902,  ProJ.  TB^  Ol|^; 

5B93  32  002 

NAL  TR372  32  8T3        Uaclastified  repo 

Report  oa  Rocket  Nozzle  Materials. 


Descriptors:   ('Rocket  aotor  nozzles. 
Refractory  aetals  and  alloys).  (•Refrac 
aetals  and  alloys.  Processing),  Deforaa 
Tungsten  alloys.  Silver  alloys,  Sinteri 
Plating,  Molybdenua.  Powder  aetaUurgy. 


Reported  are  the  experiments  related  to  ptbcess 
developaent  for  fabrication  of  tungsten-s  Iver 
rocket  nozzle  aaterials.   The  siaple  techniques 
of  plating  tungsten  powders,  sintering,  a 
infiltrating  with  silver  yields  aaterials  kith 
properties  and  aicrostructures  identical  .]  the 
coaaercial  aaterials.   A  siapler  one-step  process 
involving  liquid-phase  sintering  of  cold  >ressed 
powders  also  yields  a  similar  product.  (Afjthor) 


28.    PSYCHOLOGY  AND  HUMAN 
ENGINEERING 


Ap-il5  676 
TISTM/TLG) 


Div.   28,  16 
OTS  price  $12.50 


Coa 


Koreign  Tech.  Div.,  Air  Force  Systeas 

Nr ight-Patterson  Air  Force  Base,  Ohio. 

BIOLOGICAL  RADIO  COMMUNICATIONS. 

by  B.  B.  Kazhinskiy.  1  Apr  63,  171p. 

FTD  TT62  1923  Unclassified  repor 


Trans,  froa  Izdatel'stvo  Akadeaii 
SSR.  pp.  1-168,  1962. 


Nauk  Uk 


Descriptors:  ("Parapsychology,  Coaauni 
theory),  ("Reviews,  Parapsychology),  (• 
Coaaunicati on  theory),  Brain,  Nervous  s 
Bibliographies. 

Contents:  A  CLclAR  CASi:  OF  BIOLOGICAL  RAD 
MUMCATION:  Searching  for  Analogies;  The 
System  and  Radio  i^ng  i  neer  i  ng  ;  The  First  S 
Into  the  Open;  Laboratory  Lxperiaents.   A 
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COM- 
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QUADRUPiiO  AND  FliATH^^RtiD  FRItNDS  OF  V.  L.  DUROV: 
The  Dog  Mars  Puts  the  Skeptics  to  Shame;  1  Play 
the  Part  of  a  Test  SubJ>?ct;  The  Faraday  Cage;  The 
Two-Number  Riddle;  Decisive  iJxper imi^nts  of  Soviet 
Scientists;  Radio  Communication  Among  Insects. 
RAYS  OF  VISION:   Electricity  Everywhere;  The 
Yogis  Have  Known  It  for  a  Long  Time;  A  Word  About 
.iaotions.   TH^  EAR:   AN  ANALYZKR  OF  BIO-EL.XTRO- 
MAGNlCTIC  WAVES  OF  ACOUSTICAL  FRtQUIiNCY:   Two-Way 
Coaaunicat ion  Circuits  in  the  Nerves;  Pain  at  a  . 
Distance.   HOW  MATTER  (BRIN)  THINKS:   Memory.  A 
Kind  of  Hysteresis;  Neurons  and  a  Telegraph  Cable; 
Reflex  Arches;  Meaory  Storage.   K.  E.  TSIOLKOVSKIY 
ON  TliLtPATHYi   Professor  Ivantsov's  Doubts;  My 
Rebuttal;  But  I  Am  Not  Alone;  A.  V.  Leontovich's 
Work  Supports  the  Theory  of  Biological  Radio  Com- 
aunication;  Our  Ranks  Are  Steadily  Growing.   THJ: 
FRILNDS  AND  ENEMICS  ABROAD:   Interesting  Observa- 
tions in  Canada;  Thousands  of  Kilometers  Away; 
Soae  Results  and  Prospects.   (Author) 


AD-415  678      Div.   28 
(TISTB/AAR)  OTS  price  $3.60 

Vanderbilt  U. .  Nashville,  Tenn. 

THE  EFFECT  OF  NATURAL  AND  INDUCED  AFFECT  ON 

AUTONOMIC  AND  INTELLECTUAL  FUNCTIONING, 

by  J.  Robert  Mack  and  Carroll  E.  Izard.   Apr  63. 

30p.  TR1' 

Contract  Nonr2H903 

Uaelaiiified  report 

Descriptors:   (•Eaotions,  Analysis],  Psychol- 
ogy, Behavior,  Therapy,  Anxiety,  Design, 
Deterainat ion.  Theory. 


AD-A15  719 
,TISTB/CCH) 


Div. 
OTS  price 


28 

$1. 


60 


Vanderbilt  U. ,  Nashville,  Tenn. 

AFFECT,  PERSON-PERCEPTION,  AND  BEHAVIOR, 

by  Carroll  E.  Izard.  Apr  63,  lOp.  Technical 

rept.  no.  13 

Contract  Nonr2K903 

Uaclastified  report 

Descriptors:   ('Behavior,  Perception), 
(•Personality,  Analysis),  Social  coaaunica- 
tion,  Socioaetrics,  AdJustaents  (Psychology), 
Attitudes,  Eaotions. 
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AO-AI5  728 
(TISTM/REB) 


Div.   28 
OTS  price  $1.00 


Florida  State  U. ,  Tallahassee. 

EFFECTS  OF  STIMULUS  SIMILARITY  AND  DELAY  ON 

TRANSFER  UF  TRAINING, 

by  Joel  Greenspoon  and  John  E.  Anderson,  Jr. 

Apr  63.  39p. 

Contract  AF33  6I6  6^08,  Proj.  7183,  Task  718306 

AMKL  TDHb3  26  Unclassified  report 

Descriptors:  ('Transfer  of  training.  Stimula- 
tion), Psychomotor  tests.  Motor  reactions.  Vi- 
sion, Learning,  Test  construction  (Psychology) 
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AD-^15  769      Oiv.   28 
(TlSIi/AMS)  OTS  price  $2.60 

National  Training  Labs.,  Mashington,  D.  C. 

FACTORS  PHOOUCING  DEFENSIVE  BEHAVIOK  MITHIN 

GROUPS. 

Final  technical  rept.,  1  Feb  60-31  Dec  62, 

by  Jack  R.  Gibb.   31  Dec  62,  28p. 

Contract  Noar303300 

Uaclassified  report 

Descriptors:   ('Group  dynaaics.  Behavior), 
('Psychology,  Group  dynaaics).  Attention,  At- 
titudes, Fear,  Motivation,  Reaction  (Psychol- 
ogy), Theory,  Socloaetrlcs. 
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AD-<t15  936      Div.   28, 
(TISTB/WA)  OTS  price  $3.60 

Aaericaa  last,  for  Research,  Palo  Alto,  Calif. 

LEARNING  VIA  PROGRAMED  READING  AND  CUE  VERSUS 

RESPONSE  IN  PlioGRAMED  READING, 

by  Mayne  Herihberger.   July  63,  1v.  Technical 

rept..  aot.  5  and  6 

Coatract  Nonr307700 

Unclassified  report 

Descriptors:   ('Learning,  Reading).  ('Reading, 
Effectiveness),  Textbooks,  Design,  Effective- 
■ess.  Statistical  data.  Analysis  of  variance. 

AD-i16  010      Div.   28 
(TISTB/CCH)  OTS  price  $1.60 

RAND  Corp.,  Santa  Monica.  Calif. 

PSYCHIATRIC  INTERVIEWING  AND  MULTISTAGE  DECISION 

PROCESSES  OF  ADAPTIVE  TYPE, 

by  Richard  Bellaan.  Merril  Friend  and  Leonard 

Kurland.   Aug  63,  9p.  Meao.  no.  RM3732NIH 

Grant  R69608 

Unclassified  report 

Descriptors:   ('Psychiatry,  Decision  aaking), 
('Decision  aaking.  Psychiatry),  Adaptation 
(Physiology),  Adjustment  (Psychology),  Simula- 
tion, Test  methods. 

The  present  paper  is  intended  as  a  prelude  to 
subsequent  papers  in  which  we  shall  describe  in 


detail  various  simulations  of  different  phases 
of  psychiatric  interviewing,  and  tke  teckalques 
tkat  caa  be  used  to  construct  tkese  siaulatioa 
processes.   In  tke  following  pages,  we  skall 
provide  a  nontechnical  lexicon  of  suck  fuada- 
aeatal  concepts  as  'decisioa  process,'  'aultl- 
stage  process,'  'policy,*  'iaforaatloa  pattern,' 
'adaptive  policy,'  aad  'sequential  aacklae.' 
(Autkor) 


AO-^16  052 
(TISTB/CCH) 


Oiv.   28,  8,  23 
OTS  price  $6.60 


Applied  Psyckological  Servicas,  Mayae,  Pa. 
POST-TRAINING  PERFORMANCE  CRITERION  DEVELOPMENT 
AND  APPLICATION.   A  MULTIDIMENSIONAL  SCALING 
ANALYSIS  OF  THE  CIRCUIT  TYPES  REPAIRED  BY  NAVAL 
AVIATION  ELECTRONICS  TECHNICIANS, 
by  Douglas  G.  Sckulti  and  Artkur  I.  Siegel. 
July  63.  53p. 
Coatract  Noar227900 

Unclassified  report 

Descriptors:   ('Electronics,  Trainiag), 
('Traasfer  of  traiaing.  Job  aaalysis),  ('Job 
analysis.  Electronics),  Perforaaace  tests. 
Standards,  Standard ixat ioa.  Applied  psyckology, 
Maiateaaace,  Maintenance  personnel. 
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AD-416  U5 
(TISTB/AAR) 


Div.   28 
OTS  price  $1.10 


National  Research  Council  of  Canada,  Div.  of 

Pure  Phys  ies. 

THE  PICTURE  DESCRIPTION  TEST:   A  PRELIMINARY 

REPORT, 

by  Carroll  E.  Izard,  Don  H,  Randall,  and 

Eugene  S.  Cherry.  Apr*  63,  6p.  Technical  rept. 

no.  16 

Contract  Noar2U903 

Uaclassified  report 

Descriptors:   ('Perception,  Measureaeat) , 
('Photographs,  Perception^  Reflexes, 
Pictures,  Personality,  Social  sciencek. 

This  study  is  a  part  of  a  prograa  of  research 
which  has  as  one  of  its  aajor  concerns  the 
developaent  of  aethods  for  aeasuring  the  per- 
ceptual-affective response  to  persons  as  stiauli, 
The  work  represents  an  effort  toward  developing 
a  technique  for  aeasuring  deviant  responses  to 
pictured  persons.   'Author) 

AD-416  153     Div.   28 
(TISTB/WA)  OTS  price  $8.60 

Institute  for  Research,  State  College,  Pa. 

THE  OPTIMAL  STRATEGIES  IN  SOMt  SIMPLE  FUNGUS- 

tATt-H    GAMINS, 

by  Masanao  Toda.  July  63,  87p. 

Contract  AF1?  628  2968,  ProJ.  i;690.  Task  ^69003 

ESD  T0R63  i;06         Uaclassified  report 
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QUARTERMASTBR  EQUIPMENT  AND  SUPPLIES  -  Division  29 


Gaae  tt 


Descriptors:   ('Decision  aaking, 
('Gaae  theory.  Decision  aaking),  Bekavi 
Theory,  Probability,  Sequential  analysii 


( 1 


Fangus-eater  gaaes  yield  a  class  of  sequeijlial 
decision  tasks  wkich  involve  both  means  oi.ects 
and  end  objects  In  a  not-too-unrealistic  1  ishion. 
Study  of  kuaan  strategies  and  of  the  optii  il 
strategies  in  these  gaaes  aay  iaprove  our  inder- 
standing  of  coaplex  decision  tasks.   The  <iitiaal 
strategies  for  the  three  simplest  fungus-t  iter 
gaaes  are  derived  and  tke  bekavior  of  kua4M 
playiag  tkese  gaaes  is  reported.   (Author 


A0-i16  ^91      Div.   28,  12 
(TISTB/CCH)  OTS  price  $1.60 

Aray  Missile  Coaaand,  Redstoae  Arseaal, 

Huntsville,  Ala. 

SURVEY  OF  RECOMMENDATIONS  BY  HUMAN  FACTOR! 

ENGINEERING  EVALtATORS  DURING  ARMY  MISSILi: 

SYSTEMS  DEVELOPMENT  PROGRAMS, 

coap.  by  Gerald  Chaikia.  28  Aug  63,  15p. 

AMC  RA  RC  S63  1         Uaclassified  repor 


' ory). 


Descriptors!   (*Huaan  engineering.  Guided 
aissiles).  Design,  Research  prograa 
adainistratioa. 
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Division  30  -  RESEARCH  AND  RESEARCH  EQUIPMENT 


30.   RESEARCH  AND  RESEARCH 
EQUIPMENT 


AD-415  627      Dl».   30,  8 
(TISTE/JBM)  OTS  price  $2.60 

Aerial  HtatureHent t  Lab.,  NorthMestern  U., 

EvaattoB,  111. 

SOLID  STATE  ANALOG-TO-DIGITAL  CONVERTER. 

Qaarterly  progress  rept.  no.  5,  May-July  63. 

by  Paul  G.  Sedleaicz  and  Robert  E.  Oaley. 

July  63,  2Cp. 

Ceatract  N0w62  0749 

Uaclastified  report 

Descriptors:   '•Aaalog-to-digi tal  converters, 
Seaicoaductor  devices^  { 'SeBiconduc tor 
devices,  Aaalog-to-digi tal  converters'.  Equa- 
tions. Electric  currents.  Encapsulation, 
Circuits,  nisplay  systeflt.  Solid  state 
physics. 

Research  was  continued  on  a  prograa  to  deteraine 
the  feasibility  of  fabricating  a  solid  state 
analog-to-digital  converter.   A  revision  to  the 
eapirical  equation  previously  presented  relating 
the  probe  cutoff  current  to  the  reverse  bias  of 
the  PN  be/kl  is  given.   Characteristics  of  a 
potted  device  are  presented  and  discussed  along 
with  the  external  circuitry  used  for  visual 
display.   (Auther) 


AD-415  U^ 
(TISTP/jr 


OTS 


Div.      30 
price  $3. 


60 


Foreign    Tech    Div..    Air    Force    Systeas    Command, 

Ifr  ight-Patter  soa    Air    Force    Base,    Ohio. 

INFLLENCE    OF    THERMAL    EFFECTS   ON    THE    OPERATING 

SPtED    OF    SUPERCONDUCTING  COBPITEH    ELtMENTS 

(Vliyaniye    Teplovykh    Effektov    na    By st rodey st vi ye 

Sverkhprovodyashchikh    Elemeatov    Vy chi s 1 i t e 1 • noy 

Nashiay)  . 

by  R.  A.  Chentsov.  18  Apr  63.  34p. 

FTD  rr62  1867  Caclassified  report 

Trans,  from  Elekiroeayye  Vychi si i tel 'eyye 
Nashiay  Moskva,  pp.  1-4^,  1961. 

Descriptors:   (•Cryogenic  storage  devices. 
Temperature) ,  ("Computer  storage  devices. 
Operation),  Supercondact iviiy ,  Superconductors, 
Heating. 

Thermal  effects  in  the  trapped  flux  supercon- 
dactiag  memory  element  are  investigated.   Those 
effects  origniate  ia  the  Joule  heating  during 
SMitching  process.   The  recommendations  hox  to 


minimize  undesirable  overheating  effects 


are 


given.     (Author 


KD~0  5  6i7 
(TISTE/JBM) 


Div.   30 
OTS  price  $8. 


10 


Foreign  Tech  Div..  Air  Force  Systems  Command, 

Mright-Patterson  -iir  Force  Base,  Ohio. 

AN  INSTRUMENT  FOR  THE  INVESTIGATION  OF  THE  PULSE 

PROPERTIES  OF  MAGNETIC  CORES  (STAND  S-2)  (Pribov 

dyla  Ixucheniya  lapul'snykh  Svoystv  Magnitnykh 

Serdechnikoye  (Stend  •■S-2'')), 

by  Yu.  I.  Vixua.   22  Apr  63.  81p. 

FTD  TT62  186i  Unclassified  report 


Trans  from  Elektronayye  vyschi ■ 1 1 tel • ayye 
Moskva  pp.  1-8^.  1961, 


lashi vy 


Descriptors:   ('Magnetic 
tion).  Models  (Slmulntioi 


cores,  Instrumenta- 
on).  Ferrites, 
Radiofrequency  pulses,  Magnetic  properties. 
Electrical  properties.  Polarization,  Test 
equipment  (Elect roai cs } ,  Circuits. 


The  requirements  on  an  approach  to  the  design 
of  on  instrument  for  the  investigation  of  the 
properties  of  small  magnetic  cores  under  pulse 
conditions  are  discussed.   A  detailed  descrip- 
tion of  the  experimental  model  of  suck  aa 
instrument  and  aethods  for  operating  with  it 
are  given.   (Author) 


A0-it15  6^8    Div.   3C,  22.  8 
(TISTE/JBM)  OTS  price  |1.60 

Foreign  Tech.  Div.,  Air  Force  Systeas  Command, 

Mright-Patterson  Air  Force  Base,  Ohio. 

METHOD  OF  MEASURING  THE  PROPAGATION  VELOCITY  OF 

SHOCK  MAVES, 

by  I.  Jakab  and  A.  Zaharesku.  ^b   Apr  63,  I6p. 

FTD  TT63  313  Unclassified  report 


Trans,  from  Academie 
Roumaine,  Revue  de  M 
pp.  173-183.  1962. 


de  la  Republique  Populaire 
echanique  Appliquee,  7:1. 


Descriptors: 


?nt)  . 


jrs:   ("Shock  Maves,  Mensnreme.. . ,  . 
(•Measuring  devices  (Electrical  and  electroni 
Shock  waves).  Propagations,  Velocity,  Timing 
devices.  Chronographs. 


c) 


An  account  is  given  of  a  meth 
propagation  velocity.  The  me 
on  recording  the  time  interva 
sage  in  front  of  two  stationa 
at  a  known  distance.  The  ins 
detected  by  special  low-inert 
ups.  The  time  interval  is  me 
tron  chronograph,  specially  c 
purpose.  The  chronograph  clr 
original  elements  which  incre 
and  simplicity  of  the  apparat 
sures  a  measurement  accuracy 
a  velocity  range  of  Mach  1-4. 


od  of  measuring  wave 
asurement  is  based 
1  between  wave  pas- 
ry  markers  placed 
tant  of  passage  is 
ia  capacitive  pick- 
asured  by  an  elec- 
onstructed  for  this 
cuit  contains 
ase  the  compactness 
us.   The  method  en- 
wl thin  0.2-0. 5*  i" 
(Aathor) 


AD-415  675      Div.   30.  15 
(TISTP/HG)  OTS  price  $6.60 

Foreign  Tech.  Div.,  Air  Force  Systems  Command, 

Wright-Patterson  Air  Force  Base,  Ohio. 

TRANSACTIONS  OF  THE  ALL-UNION  CONFERENCE  ON 

COMPUTER  MATHEMATICS  AND  COMPUTER  APPLICATION. 

3-8  FEBRUARY  1958  (SELECTED  ARTICLES). 

23  Apr  c3.  62p. 

FTD  TTfc2  1853  UBCIassified  report 

Trans,  from  Trudy  Vsesoyuznogo  SovesHchan lya  Po 
Vychlsl i tel 'noy  Matematlke  I  Primeneniyu  Sredstv 
Vychislitel -noy  Tekhniki.  3-8  Fevralya  1958  Goda, 
Izdatel'stvo  Akademll  Nauk  Azerbayshaaskoy  SSR, 
Baku,  pp.  23-34,  71-93.  155-176.  1961. 

Descriptors:   (•Computers,  Mathematics). 
(•Programming  languages.  Theory).  (•Mathe- 
matical iogic.  Programming,.  Transformations 
(Mathematics,.  Computer  storage  devices, 
Input-output  devices.  Magnetic  tape. 


AD-415  696 
(TISTE/JMS) 


Div.   30 
OTS  price  |6, 


60 


Little.  Arthur  D,  Inc.,  Cinbridg*'.  Mass. 

A  DOUBLE  COMPOUND  THERMAL  IMAGING  SYSTEM  FOR  THB 


82 


RESEARCH  AND  RESEARCH  EQUIPMENT  -  Division  30 


DEVELOPMENT    OF    HIGH-TEMPERATURE    ELECTRONit 
MATERIALS. 
Fl nal    rept .  , 
by  David   L. 

C63789 

Contract    AF19 
AFCRL    63    196 


Richardson.       June    63,    63p.    Reih.    no. 

;a190 


604  8465.    ProJ .    4619. 
Unclassified 


Task 
report 


Descriptors:  ("Furnaces,  Radiant  heati 
panels),  Thermal  radiation.  Xenon  lamps 
Radiometers,  Calorimeters.Photomultipl 
Reflectors,  Heating  elements,  Measureme 
Power    supplies. 
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AD-415  721       Div.   30 
(TISTP/HG)  OTS  price  $4.60 

Systea  Developaent  Corp.,  Santa  Monica,  Cikif, 

MANAGEMENT  OF  COMPUTER  PKUGRAMMING  FOR  COfVIANO 

AND  CONTROL  SYSTEMS.   A  SURVEY, 

by  K.  HeiBse.  N.  Claussea  and  V.  LaBolle. 

e  May  b3.  43p.  Rept.  no.  TM903  000  02 

Contract  S097 

Uaclassif ied  repot  . 


Descriptors:  ("Coaaand  and  control  sys 
Prograaaing  (Coaputers) ) ,  Personnel,  Pe 
aanageaeat.  Preparation,  Tables,  Data. 


< 


1  ' 


Reports  findings  of  a  survey  of  seven  com] 
programming  efforts  for  comaand  and  contr 
teas.   Considers  the  characteristics  of  c 
prograaaing,  including  its  growth,  aillta 
•nd  personnel.   Discusses  aanageaent  diffi 
such  as  unavailability  of  a  coaputer  and 
effects  of  custoaer  delay  In  design  decisi 
Concludes  that  knowledge  of  aanaglng  and 
oping  coaputer  prograaaing  systems  must  b 
tended  and  detailed,  and  that  programming 
formalized.   (Author) 


AD-415  797      DIv.   30 
(TISTB/CCH)  OTS  price  $1.60 

RAND  Corp.,  Saata  Monica.  Calif. 

TECHNICAL  APPENDIX  ON  THE  SIMSCRIPT  SIMULlHON 

PROGRAMMING  LANGUAGE. 

by  Bernard  Hausner  and  Harry  M.  Markowitz 

Aug  63.  15p.  Meao.  RM3813PR 

Contract  AF49  638  700 

Unclassified  repor 

Descriptors:   (•Prograaaing  language,  Slhiu- 
lation).  Logistics,  Manufacturing  aetho|M 
Coaputers. 

This  paper  presents  aaterial  which  can  be  (>f 


lonnel 


Iter 

sys- 
iputer 

use, 
:ul  t ies 
le 

in^. 
•vel- 
ex- 
lust  be 


value  in  advanced  applications  of  SIMSCRIPT. 
SIMSCRIPT  Is  a  prograaaing  language  which  was 
especially  developed  to  reduce  the  time  required 
to  Initially  code  affd  subsequently  modify  siaula- 
tlon  prograas.  It  has  been  used  In  the  slaulation 
of  a  wide  variety  of  systems  Including  logistics, 
manufacturing  and  computer  operations.   (Author) 


AO-415  824      Div.   3C,  25,  6 
(TISTP/FEM)  OTS  price  JI.IO 

Aerospace  Inforaation  Div.,  Washington,  0.  C. 

THREE-STAGE  PHOTOELECTRIC  TRANSISTORIZED 

SERVOSYSTEM. 

6  June  63.  9p. 

AID  T63  81  Unclassified  report 

Trans,  from  I s kuss t vennyye  sputniki  zeali.  Izd-vo 
AN  SSSR,  no.  I4,  pp.  74-80,  1962. 

Descriptors:   ("Servonechanl sns ,  Tracking). 
(•Photoelectric  cells  (Seni conductor ) ,  Balloon 
equipment),  (•Instrumentation,  Transistors), 
Error,  Measurement,  Solar  radiation.  Photo- 
receptors, Lenses,  Mirrors,  Sensitivity,  Power 
suppl  Ies  ,  Al  ternnt  Ing  current,  Circuits,  Arnpli- 
fiers.  Electronic  equipnent.  Servo  nnpliflers. 

Description  of  a  tracking  system  designed  for  In- 
stallation in  the  gondola  of  a  free  balloon,  and 
intended  for  the  continuous  orienting  of  solar 
measurement  equipment  (act i nonetr i c ,  spectral, 
ozonometric,  etc.)  toward  the  sun  durln  g  investi- 
gation of  direct  solar  radiation  in  the  free 
at'osphere  is  presented.   (Author) 


AD-41 5  828      Div.   30.  14,  4 
(TISTM/TCG)  OTS  price  41.00 

Sperry  Products,  Inc.,  Danbury,  Conn. 

FEASIBILITY  STUDY  TO  DETERMINE  WHETHER  ULTRASONIC 

TECHNIQUES  CAN  BE  USED  TO  MEASURE  MECHANICAL 

PROPERTIES  Or  CAST  POLYURETHANES  INTENDED  r OR 

APPLICATION  AS  SOLID  PROPELLANT  BINDERS. 

by  A.  M.  Murdoch  and  H.  E.  VanVa 1 kenburg .  July  63, 

32p. 

Contract  A»33  6I6  7C6<?,  Proj  .  7360,  Task  "'36005 

ASD  TDR62  886  Unciassiried  report 

Descriptors:   (*Isocy«nate  plastics.  Mechan- 
ical properties),  ('Ultrasonic  radiation.  Test 
methods),  ("Solid  rocket  propellant  binders, 
Isocyanate  plastics ! ,  Attenuation,  Velocity, 
Measurement,  Test  equipment.  Castings,  Acous- 
tics, Aging  (Materials;. 

The  purpose  of  this  project  Is  to  deternine  the 
feasibility  of    utilizing  ultrasonic  techniques 
to  measure  mechanical  properties  of  cast  poly- 
urethanes.   Two  suppliers  prepared  and  delivered 
several  series  of  specimens  simulating  both 
binder  and  propellant  materials  in  various  con- 
ditions of  aging.   Ultrasonic  examination  was 
performed  of  these  specimen  materials  with  the 
objective  of  finding  ultrasonic  properties  which 
would  indicate  their  physical  condition.   Results 
of  tests  Indicate  a  significant  dependence  of 
both  shear  wave  attenuation  and  relative  acoustic 
impedance  of  certain  specinen  materials  on  their 
condition  of  aging.   'Author) 


AD-415  045      Div.   30 
(TISTP/FEM)  OTS  price  »6. 60 

Molf  Research  aiid  Developaent  Corp.,  West  Concord, 

Mass. 

INVESTIGATION  OF  SPACE  PROBE  DATA  CONDITIONING 


•9 


Division  30  -  RESEARCH  AND  RESEARCH  EQUIPMENT 


AND  REDUCTION  HETUOOS. 

Fiaal  rept., 

by  Daniel  B.  Brieienski,  Jeroa*  Coka,  Ooaald 

■orritoa,  aad  Jaaet  Sextoa.   20  Jaae  63,  53p. 

Coatract  An9  628  1611.  ProJ.  765?.  Task  765905 

AFCRL  63  852  Uaclaaiified  report 

Detcripterti   ("Data  procatsiag  sytteat,  Sciea- 
tlflc  lateHitef),  (•Digital  systeas.  Teleae- 
teriag  data).  (•Prograaai ag  (Coapaters).  Pro- 
fraaaing  laagaages).  Nagaetic  tape,  Analog-to- 
digital  coarerters.  Digital  coaputera. 
lastraaeatat ioa. 

Tkf  data  colleetioa  aad  processing  aethods  of  the 
leieatitts  eoaductiag  rocket  probe  and  satellite 
txpariaeats  were  ttadied.   The  best  procedures  to 
be  Msed  for  data  coadi t ion i ag,  decoaaut at  ion.  aad 
digitiiiag  for  eatry  into  a  large  scale  coaputer 
were  recoaaended  and  a  trial  prograa  written  and 
tested  to  substantiate  the  recoaaendat ions .   The 
results  of  this  research  are  presented.   The  dig- 
itixlng  equipaent.  the  desired  data  foraats.  and 
the  data  proce!««or  prograas  are  described. 
(Author) 


AD-i16  008      DlT.   30.  18 
(TISTB/CCH)  OTS  price  1^.60 

■ITIE  Corp.,  Bedford.  Mass. 

ATTACK  GENERATOR:  A  FORTRAN  PROGRAM  FOR  SUBJECT- 
ING A  SYSTEM  TO  AN  ATTACK, 

by  «.  A.  McCloskey.   Aug  63,  19p.  Rept.  ae. 
JM3615 

Caalraet  AF19  628  2390.  ProJ.  477L 
ESD  TDK63  293  Uaclatsified  report 

Deicriptort:   (•Military  strategy.  Siaulatioa). 
(•Operatioas  research.  Matheaatlcal  analysis), 
(*Prograaai ag  (Coaputers).  Boabiag).  Aaalysit. 

The  FORTRAN  prograa.  "Attack  Geaerator,'*  de- 
scribed la  this  docuaeat,  has  been  written  for 
the  NUDETS  systea.   The  prograa  is  designed  to 
add  raadoa  errors  to  a  planaed,  tiae  sequence 
attack,  to  obtain  a  "real"  attack  situation, 
aad  to  deteraiae  which  specified  points  in  the 
attack  area  are  destroyed.   Nith  the  exception 
of  the  output  sectioas.  the  prograa  was  designed 
so  that  ;t  can  be  used  to  subject  any  systea  to 
aa  attack  of  the  type  described  i&  this  docuaeat. 
(Aathor) 

A0-i16  161     Dir.   30.  26 
(TISTE/CAH)  OTS  price  $2.60 


SKF  Industries  Inc.,  Philadelphia. 
CALIBRATION  OF  ANDEROMETERS. 


Pa. 


Progress  rept  nos. 
by  Roy*  C.  Munseil 
Gustafssoa.  May  61 
Contract  NObs78593 


10-12.  Mar-Hay  61  . 
Edwin  Jink  and  Olof 
23p.  AL61L021 

Uaclassified  report 


Descriptors:   (•Test-  sets.  Calibration), 
Vibration,  Measureaea t s ,  Bearings,  Test 
aethods. 
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AO-416  179     Oiv.   30.  26 
(TISTE/CAM)  OTS  price  |A.60 

SKF  Industries,  Inc.,  Philadelphia,  Pa. 

CALIBRATION  OF  ANOEHOMETEKS. 

Progress  rept.  no.  5  for  period  ending  Oct  60, 

by  Edwin  Fink  aad  Ulof  Gustafsson.  Oct  60,  3p. 

Rept.  no.  L60rC30 

Coatract  N0b878593,  ProJ.  CHOI 

Unclassified  report 

Oescriptorsi   ("Test  sets,  Cal  ibrat ioa) , 
Vibration,  Measureaent,  Bearings. 


AD-^16  180 
(TISTE/CAM) 


Div.   30,  26 
OTS  price  $1.60 


Pa. 


SKF  Industries  Inc.,  Philadelphia. 

CALIBRATION  OF  ANDEROMETERS. 

Progress  rept.  no.  6  for  period  eadiag  Nov  60, 

Fink  aad  Olof  Gustafssoa.   Nov  60,  lip. 

L60L03^ 
NObs78593,  ProJ.  CR01 

Unclassified  report 


by  Edwin 
Rept.  no. 
Contract 


Descriptors!  ('Test  sets,  Cal ibrat ioa) . 
lastruaentat ioa.  Vibration.  Measureaent, 
Bearings. 

The  phenoaenon  of  pickup  bounce  has  been  investi- 
gated.  An  experiaental  aethod  is  described  for 
deteraining  the  occurrence  of  pickup  bounce  under 
given  conditions.   Test  data  pickup  are  given 
and  the  safe  (bounce-free)  operating  range  for 
this  pickup  (leteraiaed.   (Author) 


AD-^16  181     Div.   30.  26 
(TISTE/CAM)  OTS  price  14.60 

SKF  ladustries.  Inc..  Philadelphia.  Pa. 

CALIBRATION  MANUAL  FOR  THE  ELtCTRONIC  SYSTEM  AND 

PICKUP  OF  ANOHROM.'TiIRS. 

by  Olaf  Gustafson.  25  May  62.  1v.  Rept.  ao. 

AL62L008 

Contract  N0bs78593.  ProJ.  CR01 

Unclassified  report 

Descriptors:   (•Vibrators  (Electrical).  Cali- 
bration). ("Test  equipaent  (Electronic).  Vibra- 
tors (Electrical)).  I nstruaentat ion.  Test  sets. 
Vibration,  Meters.  Mechanical  drawiags,  Theory, 
Measureaent,  Roller  beariags.  * 
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RESEARCH  AND  RESEARCH  EQUIPMENT  -  Division  30 


AD-4I6  201     Div.   30,  28.  23 
(TISTB/CCH)  OTS  price  $16.00 

Melpar,  Inc..  Falls  Church.  Va. 
A  STUDY  OF  GENERALIZED  MACHINE  LEARNING. 
Final  technical  r«'pt.  Feb  62-June  63, 
by  Milliaa  H.  Fuhr.  Aug  63.  228p. 
Contract  AF33  616  7682.  ProJ.  ^160.  Task 
ASD  TDK63  7U         Unclassified  repor 

Descriptors:   ("Teaching  aachines.  Bio 
(■Bionics,  Analysis).  (•Coaputers,  Art 
intelligence).  Effectiveness,  Cybernet 
Test  aethods,  Coaputer  logic,  Perceptifi 
Sensory  aechanisa.  Nerve  cells.  Psycho  »gy. 
Siaulation,  Man,  Vision.  Visual  acuity 

The  training  process  has  been  analysed  a 
process  in  a  finite  state  aachine.   A  ve 
rppr»sentat i on  of  aachine  inputs  and  out 
developed  and  a  aethod  of  deteraining  th 
t i on  aatrix  using  this  representation  is 
sented.   Methods  are  presented  for  calcu 
the  nean  learning  tiae  froa  the  transiti 
Using  characteristics  of  the  transition 
a  theorem  is  proved  which  establishes  th 
terion  for  a  stationary  probability  dist 
of  states.   A  aethod  is  also  presented  f 
ing  the  size  of  a  transition  aatrix  by  c 
equivalent  states.   Criteria  for  identif 
equivalent  states  are  defined.   The  trai 
process  is  investigated  with  both  statio 
non-stationary  en vi ronaen t s .   Mith  the  st 
environment  attention  is  focused  on  stabi 
organi sabi 1 i t y  requirements  in  the  traini 
ess.   An  algebraic  foraulation  of  aachin 
went  interaction  in  a  non-stationary  env 
is  also  presented.   Nuaerous  exaaples  of 
with  different  types  of  building  blocks  _ 
ferent  goal  criteria  are  provided  and  vai 
building  blocks  are  evaluated  as  to  theii 
ficiency  in  foraing  logical  connectives, 
tion  of  huaan  depth  perception  using  sixe 
retinal  disparity  cues  demons  t  rat.ed  the  a 
the  network  to  organize  so  as  to  aake  opt 
of  available  inforaatlon.   (Author) 


<  I 
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AD-416  210     Div.   30,  26 
(TISTE/CAM)  OTS  price  $1.10 

SKF  Industries,  Inc..  Philadelphia.  Pa. 
CALIBRATION  OF  ANUtROMETKHS. 
Progress  rept.  no.  1  for  30  June  60, 
by  Kdwin  Fink.  June  60.  3p. 
Contract  NObt78593 

Unclassified  report 

Descriptors:   ("Test  sets.  Calibration) 
Vibration,  Measureaent.  Bearings. 

Nork  was  initiated  to  clarify  certain  poiUts  in 
existing  calibration  procedures.   Mechanical 
loading  devices  for  the  test  bearing  were  studied 
to  deteraine  their  influence  on  the  vibra|i|ion 
readings.   (Author) 


AD-A16  251     Div.   30.  26 
(TISTE.CAM)  OTS  price  $1.60 


SKF  Industries 
CALIBRATION  OF 
Progress  rept 
by  Edwi  n 
4p.  Rept 
Cont  ract 


Inc. ,  Phi ladelphia.  Pa. 
ANUEROMETEKS. 
no.  3  for  31  Aug  60, 
Fink  aad  Olof  Gustafsson.   31  Au^  60. 

L6OLO21 
NObs78593.  ProJ.  CR01 

Unclassified  report 
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Descriptors:   ("Test  sets.  Calibration). 
Vibration,  Measureaent.  Bearings,  Mechanical 
drawi  ngs . 

A  aechanical  loading  device  has  been  developed 
and  is  recommended  as  a  standard  device  for  the 
Anderometers  to  »■•■  calibrated  within  this  con- 
tract, 
for  use 
resul  t  s 
de vi  ces 


loadi  ng. 


The  new  .  vice  has  so  far  been  built 
on  two  sizes  of  bearings.   The  test 
are  superior  to  results  on  other  loading 
tested  and  generally  superior  to  hand 
(Author) 


AD-416  259 
(TISTE/CAM) 


Div.   30, 
OTS  price  $1 


26 
.10 


Pa, 


SKF  Industries.  Inc.,  Philadelphia, 

CALIBRATION  OF  ANDEROMETERS. 

Progress  rept.  no.  2  for  31  July  60, 

by  Edwin  Fink  and  Olof  Gustafsson.  31  July  60, 

2p.  Rept.  no.  L6OLOI6 

Contract  NObs78593,  ProJ.  CR01 

Unclassified  report 

liescr  iptorst   ('Test  sets,  Calibration), 
Vibration.  Measureaent,  Bearings.  Mechanical 
drawi  ngs . 


The  work  on  the  development  of  a  necnanicai 
loading  device  for  the  test  bearing  continued. 
Preliain*^^  ctuHio*  mai-a  ma#ia  ..v  .4A»Ai..n  ^...u.. 
for  'he 


aechanical 
w^v.vc-  lui  Lii^  Lcai  ucsiing  continuea. 
ary  studies  were  made  to  develop  aethods 
evaluation  of  spindle  iapedance.  (Author) 


AD-416  301      Div.   30 
(TISTB/AAR)  OTS  price  $2.60 

MITRE  Corp.,  Bedford.  Mass. 

ASSOCIATIVE  MEMORY  COMPUTERS  FROM  THE  PROGRAMMING 

POINT  OF  VIEM, 

by  T.  Singer  and  P.  Schupp.  Aug  63.  19p.  Rept. 

no.  *5/,^2 

Contract  AF33  6OO  39852,  ProJ.  707 

ESD  TDR63  245  Unclassified  report 

Descriptors:   ('Coaputers,  Prograaai ng) , 
Meaory,  Design.  Electronics,  Coaputer  logic. 

The  concept  of  associative  aeaory  is  studied, 
with  attention  to  the  effects  en  coaputer  design 
and  the  likelihood  of  lap leaen t at i on  in  the 
present  or  near  future.   The  writers  examine 
critically  the  views  of  all  associative  aeaory 
investigators  known  to  them.   Particular  atten- 
tion is  paid  to  the  prograaai ng  iaplications  of 
associative  aeaory.  and  the  ideas  are  tested 
through  a  detailed  study  of  three  prograaaing 
probleas  chosen  froa  widely  separated  areas. 
(Author) 


hO-416  392 
(TISTM/AMS) 


Div.   30,  25. 
OTS  price  $1  .60 


Avco  Everett  Research  Lab.,  Everett.  Mass. 
A  GRAPHITE  INERT  GAS  HEATER  FOR  MHO  STLDIES. 
by  J.  Klepeis.  May  63.  Up.  Rept.  no.  AMP116 
Contract  AFO^  694  33 
BSD  TOR63  109  Unclassified  report 

Descriptors:   (•Heaters.  Gases.  ('Gases. 
Heaters).  ( *Ma gnetohydrodyaaaics .  Heaters), 
Argon,  High  teaperature  research.  Electrical 
conductance,  Ionization.  Potassiua.  Cesiua. 
Graphite.  Theraal  conductivity,  Theraal 
stresses.  Design.  Laboratory  equipaent.  Test 
equipaent.  Tests. 


ThI 
of 


s  paper  describes  the  design  and  construction, 
a  graphite  inert  gas  heater  used  for  MHD 
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Division  31  -  SHIPS  AND  MARINE  EQUIPMENT 


ttadiet  at  te«perat«res  up  to  20C0  K.   Heater 
perforwince  and  two  aethods  for  Mklag  the  high 
teaperature  inert  gas  electrically  coaductive 
•re  described.   (Author; 


AD-i16  394     Di*.   30.  3 
(TISTP/FEM)  OTS  price  |8.f.O 

Kaaaat  V.,    Lawreaee. 

A  COMPITER  PROGBAIi  FOB  THE  DESIGN  OF  FI«EO 
TCIBDLAR  REACTORS  WITH  TWO-PHASE  FLOW, 
by  Leigh  E.  Staaets.  July  63.  90p. 

Uaclatsified  report 

Matter's  thesis. 

Oescriptorsi   (•Prograaaiag  (Coaputers*.  Be- 
slga),  (•Chealeal  industry.  Inst ruaentat ion) . 
Digital  coaputers,  Petroleua  industry,  Cheai- 
cal  engineering,  Cheaical  reactions.  Gases. 
Nuaerical  analysis.  Coaputers.  Pipes,  Pipe 
beads. 

A  coaputer  prograa  is  presented  for  an  indus- 
trially iaportant  type  of  continuous  reactor, 
naaely  a  fired  tubular  reactor  used  for  theraal 
carcking  or  risbreaking  of  gas  oils  under  such 
conditions  that  two  fluid  phases  coexist.   A 
coaputer  prograa  for  use  on  the  IBM  1620  was 
developed  to  desiga  fired  tubular  reactors  heated 
in  a  crackiag  furnace.   The  prograa  applies  to 
tae-phase  flow  with  liquid  reaetants  and  gas 
products  froB  a  first-order  rfaclion.   (Author) 


AD-4I6  399     Dl».   30 
(TISTM/TCG)  OTS  price  $7.60 


AeroaauUcal  Electronic  and  Electrical  Lab., 

Naral  Air  Derelopaent  Center,  Johnsville,  Pa. 

APPLICATION  OF  CRYOGENIC  TECHNIQUES  TO  COMPUTER 

TECHNOLOGY, 

by  Robert  W.  Horn.  22  July  63,  1v. 

NADC  EL63C9  Unclassified  report 

Descriptors:   (•Coaputers,  Cryogenics),  (•Cry- 
ogenics. Coaputers).  ('Materials,  Coaputers). 
Filas.  Superconductivity,  Magnetic  properties. 
Processing.  Preparation,  Hysteresis,  Transition 
teaperature.  Switching  circuits.  Thickness, 
Magnetic  fields.  Seal conducte rs.  Semiconducting 
filas.  Thin  filas  (Storage  devices). 

The  application  of  cryogenics  to  coaputer  tech- 
nology it  one  of  the  studies  undertaken  to  aeet 
the  project  requireaen ts.   This  report  suaaarises 
the  results  of  this  study.  The  aaterial  presented 
is  the  result  of:   (1)  experlaental  ''in-house'' 
fabrication  and  testing  of  superconducting  filas 
aad  circuits;  (2)  analysis  of  published  cryo- 
genics literature;  and  !3;  conversations  with 
the  personnel  in  industry  engaged  in  research  and 
developaental  activitiea  in  this. field.   (Author) 


AD-116  431      Div.   30 
(TISTP/MFA';  OTS  price  $2.60 

Microwave  Research  last..  Polytechnic  Inst,  of 

Brooklyn,  N.  Y. 

SECONDARY  STATE  ASSIGNMENT  FOB  SEQUENTIAL 

MACHINES. 

by  Zvi  Kohavi.  Mar  63,  26p.  Research  rept.  no. 

PIBMBIII74  63 

Grant  AF  AFOSH453  63 

AFOSR  5159  Uaclassifled  report 

Descriptors:   (•Machines,  Sequences),  (•Input- 
output  devices.  Design),  Synchros,  Circuits, 
Coabinatorial  analysis,  Autoaation,  Synthesis. 


One  of 
leas  i 
descr i 
s  ignae 
to  the 
assign 
ance  w 
alread 
suhst  i 
the  s  e 
aach  ia 
aore  g 
sents 
aach  i  n 
part  it 
theref 
aach  in 
It  is 
aa  ass 
aet  hod 
or  i  nc 
(Aatho 


the  nnst  iaportant  and  coaplicated  prob- 
n  the  synthesis  of  a  sequential  aachine, 
bed  hy  a  state  diagraa  or  table  is  the  as- 
nt  of  the  states  of  the  secondary  variables 

states  of  the  aachine.   The  secondary 
aent  for  a  given  aachine  varies  in  accord- 
ith  the  requireaents  of  the  design.   It  has 
y  been  shown  that  the  partition  with  the 
tution  property  is  of  great  significance  in 
condary  assignaent.   However,  only  few 
es  possess  these  properties,  and  hence,  a 
eneral  aethad  is  needed.   This  paper  pre- 
a  aethod  for  obtaining  for  any  given 
e  M  an  equivalent  aachine  M'  which  has  a 
ion  with  the  substitution  property  and 
ore  caa  be  decoaposed  into  several  sub- 
es  connected  in  cascade  or  in  parallel, 
also  showa  that  for  aachine  M'  we  can  find 
ignaent  with  self  dependent  subsets.   The 

is  shown  to  be  general  for  any  ceapletely 
oapletely  specified  sequential  aachine. 
r) 
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AD-415  683    Di»,   31 
(TISTE/OHD/   OTS  price  $2.60 

Davidson  Lab.,  Stevens  Inst,  of  Tech.,  Hoboken, 
N.  J. 

HEAVING  AND  PITCHING  MOTIONS  OF  SUPERVENTILATED 
HYDROFOIL  CRAFT  IN  IRREGULAR  SEAS, 
by  Richard  P.  Bernicker.   June  63.  ''2p.  Rept. 
no.  ?58 

Contract  N»nr263  20.  ProJ.  018.  Task  Nr062  212 

Unclassified  report 

Descriptors:   (•Hydrofoil  boats.  Pitch 
(Motion);,  ("Motion.  Hydrofoil  boats).  Tests, 
Analysis,  Frequency.  Water  waves.  Spectrua 
aaalyzers . 

An  experinental  investigation  of  the  heaving  and 
pitching  notions  of  a  f u 1 1 y- ven t i 1  a t ed .  surfaco- 
piercing  dihedral  hydrofoil  craft  was  performed 
to  ascertain  the  validity  of  applying  linear 
superposition  techniques.   Tests  were  carried 
out  in  regular  waves  to  obtain  the  response 
operators  of  the  craft.   The  pitching  ana  heav- 
ing aotions  were  then  aeasured  in  long-crested 
irregular  seas  and  analyzed  using  spectral 
techniques.   It  was  found  that  the  notion  spectra 
in  irregular  seas  could  be  predicted  with  rea- 
sonable accuracy  using  the  regular  wave  respoase 
operators  with  the  wave  spectrum  of  the  sea. 
(Author) 


A0-i15  772      Div.   31,  6 
(TISTM/TCG)  OTS  price  $1.60 

David  Taylor  Model  Basin,  Washington.  D.  C. 

THE  ACOUSTIC  RANGE  MEASURING  SYSTEM. 

by  Jay  C.  Brown  and  Wiiliaa  G.  Niaer.  July  63, 

13P. 

Proj .  S  F013  11  01 

DTMB  Rept.  ao.  175X      Uaclassified  report 

Descriptors:   ('Acoustic  ranges.  Measureaent ) , 
(•Subaar ines.  Acoustic  iapedance).  Hydrophones, 
Noise,  Noise  analyzers.  Sound  signals,  Sound 
t ransai ssion,  Subaarine  noise,  I nst ruaentat ioa. 
Test  facilities.  Electronic  equipaent,  Tiaing 
devices. 
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MISCElIjANEOUS  arts  and  sciences  -  Division  32 

TRANSPORTATION  -  Division  33 


The  Acoustic  Range  Measuring  Systea  (ARM 
a  range  capab'ility  of  500C  yd,  hat  been 
for  radiated-noise  trials.   This  systea 
Bines  raage  by  aeasuriag  the  transit  tia 
acoustic  pulse  traveling  froa  a  subaarin 
receiving  hydrophone.   The  use  of-tynchr 
.clockt  requires  the  acouttic  pulte  to  tr 
only  one  way,  thut  retulting  in  greater 
capability.   ARMS  has  been  used  on  sever 
radiated-noise  trials  with  good  results. 


AD-416  407      Div.   31 
(TISTE.  JBH)  OTS  price  $2.60 
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[Author) 


David  Taylor 
A  SIMPLIFIED 
STABILITY  OF 
by  Michael  E 

1555 


Model    Basin,    Washington,    D. 

ANALYSIS    OF    THE    HYDROELASTI 

A    THREE-DIMENSIONAL    HYDROFO 

McCoraick.    Aug   63.    17p.    Re 


1  -. 


Unclassified  rep<  t 


Two-e 


Descriptors:  (•Flutter,  Hydrofoils) 
foils.  Flutter^,  Control  surfaces 
sional  flow.  Hydrodynamics,  Elasticity, 
bility.  Velocity,  Analysis,  Experiaenta 
Loading  (Mechanics).  Differential  equat 
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32.    MISCELLANEOUS  ARTS  AND 
SCIENCES 

kD-l^5    642  Div.       32 

(TISTP/VGW      OTS    price   $1.10 

Foreign   Tech.    Div..    Air    Force   Systeas   Cosfifand. 

Wright-Patterson    Air    Force    Base,    Ohio. 

WORLD    WITHOIT    GRAVITY. 

^3   Apr    63.    Ap. 

FTD  TT63  300  Unclassified  report 

Trans,  froa  Izvestiya.  p.  j.,    1  Sept  62. 

Descriptors:   (•Weightlessness.  Manned 
spacecraft).  Periodicals,  Educatioa. 


Popular  discussion  of  weightlessness  feat 
experienced  by  Russian  Astronauts  during 
Flight.  (Author) 


AD-iil6  248     Div.   32 
'TISTB.CCH)  OTS  price  $11.50 

Boston  U..  School  of  Public  Relations  and 

Coamun  i  cat  i  ons  ,  M.iss. 

A  STUDY  OF  PUBLIC  COMMUNICATIONS  PROBLEMS 

CREATING  A  BETTER  UNDERSTANDING  OF  SCIENC 

TECHNOLOGY, 

by  Robert  Hermann.  1963.  1v. 

Unclassified  report 
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Master' s  thesis . 

Descriptors:   (•Public  relations.  Scientific 
research).  (•Scientific  relations.  Public 
relations),  (•Newspapers.  Sociology), 
Soci  onet  ri  cs  ,.  Social  communications.  News- 
papers. Public  opinion.  Attitudes,  Population. 
Training.  Education.  Management  engineering. 
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(Author) 
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ager  as  a  gatekeeper 
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e  and  responsibility 
n  the  mass  communi- 
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33.    TRANSPORTATION 

AD-415  753      Div.   33.  2 
(TISTA/CEC)  OTS  price  $2.60 


D.  C. 


Federal  Aviation  Agency.  Washington, 
IDLEWILD  WEATHER  AND  TRAFFIC  FLOW, 
by  Richard  M.  Marfield.   July  63,  23p. 
Proj .  150  2S 

Unclassified  report 

Descriptors:   (•Terminal  flight  facilities. 
Air  traffic).  (•Airports.  Air  traffic). 
Climatology.  Meteorology.  Visibality,  Ceiling. 

A  coapilation  of  a  number  of  tables  and  graphs 
containing  results  of  supplemental  analyses  of 
the  data  used  to  prepare  ''An  Analysis  of  the 
Effect  of  Weather  on  Traffic  Flow  at  New  York 
International  Airport.''  are  presented.   The 
study  by  the  Weather  Bureau  was  made  under  Pro- 
ject Agreement  FAA/SKDS-A-1 1 1  for  the  Weather 
Research  Branch,  Systems  Research  and  Development 
Service.  Federal  Aviation  Agency.   Investigation 
has  been  continued  by  the  Weather  Research  Branch 
through  Contract  FAA  AKDS-60-:  with  Airborne  In- 
struaents  Laboratory.   (Author) 


AD-415  925 
(TISTA/VGW) 


Div. 
OTS  price 


33.  1, 
$4.60 


Federal  Aviatioa  Agency.  Washington.  D.  C. 
COMMON  AVIATION  WEATHER  SYSTEM  DETAILED  DESIGN. 
Suaaary  rept. 
Dec  62..42p. 

Unclassified  report 

Descriptors:   (•Civil  aviation.  Weather  fore- 
casting). Weather  forecasting.  Weather  coa- 
aunications.  Operations  research.  Meteorology, 
Data  processing  systeas.  Design.  Research 
prograa  adai ni strati  on. 

To  satisfy  the  common  requireaents  of  civil 
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tloa  for  operatieaal  weather 
ral  AvlatioB  Agency  is  develop- 
iatioa  Heather  Systea  (CANS)  as 
of  the  Natioaal  Aviation  Systea. 
CANS  design  Mas  reported  in  its 
ailed  Desiga-Coaaoa  Aviation 
FAA,  Deceaber  1962.   This 
the  detailed  design  report, 
inclpal  features  of  CANS 
equipaeat  iteaa,  and  an 
of  steps  for  realising  the 


A0-i16  321 
(TISTI/BRN') 


OTS 


Div.      33.    13 
price  $13.50 


■assachusetts    Inst,    of    Tech..    Cambridge. 

THEORETICAL   ANALYSIS   OF   THL    BEHAVIOR    OF   RIGID 

AIRFIELD    PAVEMENTS   FOR    THE   CASE   OF    INTERIOR 

LOADING, 

b]r  Jaaes  Otis  Putnaa.  June  63,  1v. 

Unclassified  report 

Doctoral  thesis. 


Descriptors:   (•Airports.  Piveaentsl. 
(•Paveaents.  Deflection'.  Loading  (Mechanics), 
Nuaerical  analysis.  Moaents.  Load  dtstrt- 
bation.  Theory.  Design,  Equations,  tcntrete. 
Reinforced  concrete.  Thickness.  Failure 
(Mechanics).  Structures,  Matheaatical 
analysis.  Elasticity,  Stresses.  Civil 
engineer  ing. 

A  general  analytical  solution  is  developed  for 
the  investigation  of  deflection  and  bending 
aoaents  of  a  rigid  paveaent  for  the  case  of  a 
static  load  applied  at  the  interior  of  the 
paveaent  at  soae  distance  froa  any  edge.   The 
solution  is  based  upon  the  concept  of  a  • 'dense 
liquid''  foundation  and  a  distribution  of  the 
Mheel  load  over  a  circular  area,  the  general 
solution  reduces  to  the  Mestergaard  solution 
for  deterainat ion  of  aaximua  deflection  and 
aaxiaua  bending  aoaent  (for  radii  of  relative 
load  distribution  less  than  one).   A  relationship 
is  also  developed  to  perait  the  investigation 
of  the  influence  of  aultiple  tnheel  loads.   The 
solution,  although  utilized  to  investigate 
specifically  the  behavior  of  rigid  airfield 
paveaents.  is  equally  applicable  to  the  investi- 
gation of  rigid  highway  paveaents.  (Author) 


NON-MILITARY  AND  OLDER  MILITARY 
fJESEARCH  REPORTS 


•Descriptors  marlced  with  an  asterisk 
are  included  in  the  subject  index. 


BIBLIOGRAPHY 

Order  from  GPO  $1.  25  as 
S  18.  2:Sci2/Keadings 

Agency  for  International  Development, 

D.  C. 
A  SELECTED  LIST  OF  U.  S.    REACHNCfc 
VELOPMENT  PREPAKED  FOR  THE  UN  [TED 
TIONS  CONFERENCE  ON  THE  APPLICATION 
SCIENCE  AND  TECHNOLOGY  FOR  TH  = 
THE  LESS  DEVELOPED  AREAS,  by  Sai 
Frank  McGowan,  Pittsburgh  U.  Graduate 
Public  and  International  Affairs.  13  Dec 
1195refs 


^j/ashington, 

ON  DE- 

NA- 
OF 
BENEFIT  OF 
M.  Katz  and 
krhool  of 
376p 


DJ, 


DESCRIPTORS:   •Economics,  •Bibliograp  I  ies,  'Natural 
resources,   ♦Population,  "Labor,  'Educa   on,  •Sociol- 
ogy, •Public  health,  •Agriculture,  •Indun  ries,  ♦Trans- 
portation, ♦Communication  systems,  Sci^tific 
organizations 


The  preparation  of  a  list  of  selected  U.  S. 
the  application  erf  science  and  technology 
lems  of  the  less -developed  nations  will 
useful  purposes.   This  volume  is  a 
pie  of  current  American  research  papers 
studies,  and  operational  reports  on  majoi 
ence  and  technology.  The  items  in  this 
selected  because  of  their  potential  utility 
ing  nations.    It  covers  a  wide  range  of  suli 
the  regional  planning  experience  of  the 
Valley  Authority  and  Puerto  Rico,  the  . 
marketing  policies  of  our  great  industrial 
and  the  role  of  our  universities  in  cor 
and  education  in  the  service  of  human  welHi 
reading  list  emphasizes  the  deep  Americi  ii 
with  the  individual.    The  great  emphasis 
technology  in  this  country  has  not  preclud^ 
tion  of  human  needs.  Each  of  the  subject 
whether  agriculture,  industry,  or  c 
eludes  many  readings  that  focus  on  the 
ct  the  subject.    All  of  the  subjects  illu 
ence  and  technology  can  be  applied  for 
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TID-3043(Rev.  2.  Suppl.  I)   OTS   $2.00 

Atomic  Energy  Commission.  Div.  of  Technical 
Information  Extension,  Oak  Ridge,  Tenn, 

BIBLIOGRAPHIES  OF  INTEREST  TO  THI; 

ENERGY  PROGRAM,  comp.  by  Richard  J 

Naomi  K.  Smelcer,  and  Hugh  E.   Voress. 

556ref8 
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production  and 
nterprises, 
concer^ng  research 
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concern 
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considera- 
( :fiapter8, 
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s  welfare. 


ommu  1  ication 


ATOMIC 
Smith, 
4lar63,  92p 


Order  from  GPO  $0. 40  as 
NS  1.23:962 

National  Science  Foundation,  Wasliington,  D.  C 
CURRENT  PROJECTS  ON  ECONOMIC  AliO  SOQAL 
IMPUCATIONS  OF  SaENCE  AND  TECHNOLOGY, 
1962,  by  Theodore  Suranyi-Unger,  Jr.  and  Suzanne' 
Dovydenas.   Jan  63,  13lp 
NSF-63-8 

DESCRIPTORS:    ♦Science,  ♦Economics,  •Sociology, 
♦Labor,  ♦Scientific  personnel,  ♦Personnel  manage- 
ment, ♦Foreign  policy,  ♦Patents,  History,  Psychology, 
♦Industries,  ♦United  States  Government,  ♦Decision 
making,  Scientific  research,  ♦Agriculture, 
Bibliographies. 

Contents: 

Agriculture  aixl  rural  sociology; 

General  economic  analysis 

Automation  and  impacts  on  labor 

Scientific  and  engineering  manpower  performance 

education,  and  creativity 
Administration,  organization,  and  management 
International  and  foreign  studies 
Patents  aixl  trademarks 

History  and  philosophy  of  science  and  technology 
Sociology  ajid  psychology 
Innovation,  including  inpacts  of  specific  Inventions 

and  new  processes 
Economic  developitient 
Impacts  on  selected  industries 
Public  policy,  government,  and  natiDnal  jefense 
Dec  i  sion- making 


AGRICULTURE 
Plant  Cultivation 


TID-18441    OTS   $1.10 

Cornell  U. ,   Ithaca.  N.  Y. 
THE  LOSS  OF  ORGANIC  AND  INORGANIC  MATERI- 
ALS FROM  ABOVE-GROUND  PLANT  PARTS     WITH 
ESPECIAL  REFERENCE  TO  DECONTAMINATION  OF 
PARTS  UTILIZED  FOR   FOOD.    Progress  rept.  bv 
H.  B.  Tukey.  Jr.   1963,  6p  6refs 
Contract  AT( 30- 1)2598 


TID-17929   OTS   $2.60 

Michigan  State  U. ,   East  Lansing. 
FOLIAR   AND  ROOT  ABSORPTION   AND  DISTRIBLTION 
OF  PHOSPHORUS  AND  CALCIUM  IN  THE  STRAW- 
BERRY, by  R.   A.  Norton  and  S.  H.  Wittwer  4  Dec  62. 
28p   2iref8 
Contract  AT(Il- 1)888. 
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ASTRONOMY 
Astrophysics 

Order  from  GPO  $a  40 
MAS  1.12:148 

Ames  Research  Center,  National  Aeronautics  and 
Space  Administration,  Motfectt  Field,  Calif. 
THE  CRITICAL  INCLINATION  PROBLEM  IN  SATEL- 
LITE ORBIT  THEORY,  by  William  A.  Mersman.  1962, 
31p  Urefs 
Technical  reBj»R-l48:  NASA 'N63- 13723 

DESCRIPTORS:  •Satellites  (Artificial),  'Celestial  me- 
chanics, •Orbital  trajectories,  •Inclined  orbit  trajec- 
tories. Theory,  Equations  of  motion.  Trigonometry 

Solutions  of  the  satellite  orbit  problem  are  obtained 
that  do  not  exhibit  singularities  at  the  critical  inclina- 
tion ar^le.  Series  representations  are  obtained,  their 
regions  of  convergence  are  exhibited,  and  quantitative 
measures  at  their  speeds  of  convergence  are  provided 
for  use  in  numerical  computations.   (Author) 


NASA  N63-21044      OTS  $8.  60 

nT  Research  Inst. ,  Chicago,  IlL 
STUDIES  OF  LUNAJ^  SOIL  MECHANICS.  Final  rept. 
by  E.  Vey  and  J.  D.  Nelson.  Jul  63,  lOOp  57  refs 
Contract  NASr -65(02) 
HTRlproj.  M272;  NASA  CR -50930 


BEHAVIORAL  SCIENCES 


Order  from  GPO  $0.  20  as 
Pr  35.8:Sci2/M31/rp.  1 

President's  Science  Advisory  Committee,  Washington, 

D.  C. 
MEETING  MANPOWER  NEEDS  IN  SCIENCE  AND 
TECHNOLOGY.    REPORT  NUMBER  ONE:  GRADUATE 
TRAINING  IN  ENaSTERING,"  MATHEMATICS,  AND 
PHYSICAL  SCIENCES.   12  Dec  6Z  48p  ISrefs 

DESCRIPTORS:   •Sciraitific  personnel,  •Training, 
•Sdeoce,  *BDgineering,  •Mathenmtics,  Personnel 
nMUMfement,  Education,  Universities,  Students,  Costs, 
Federal  Government 

Contents: 
The  task 

Introduction 

The  national  role  of  scientific  and  technological 
manpower 

Enhancing  the  manpower  supply 

Special  needs  for  manpower  in  engineering,  mathe- 
matics, and  physical  sciences 
A  program  to  meet  the  needs 

Goals 

Limitations  and  means  for  overcoming  them 

Scope  and  cost  of  the  recommended  national  program 
The  federal  role 


Responsibilities  for  funding 

Mechanisms  for  supporting  graduate  students:  em- 
phasis on  the  training  grant 
Leadership  and  coordination 


BIOLOGICAL  SCIENCES 


HW-SA-2359      OTS  $1. 10 

Hanford  Atomic  Products  Operation,  Richland,  Wash. 
ECOLOGICAL  COMPARISON  OF  ANNUAL  HARVEST 
YIELDS  IN  AN  ARCTIC  AND  A  DESERT  PLANT 
COMMUNITY,  byW.  H.  Rickard.    18  Dec  61,  9p  3refs 
Contract  AT(45-l)l350 


HW-SA-2470   OTS    $1.10 

Hanford  Atomic  Products  Operation,  Richland,  Wash. 
THE  LENGTH  OT   DEERMICE  IN  RELATION  TO 
VEGETATION  ZONES  IN  SOUTHEASTERN  WASHING- 
TON AND  NORTHERN  IDAHO,  by  W.  H.  Rickard  and 
R.  E.  Nakatani.  2  Mar  62,  6p  3ref8 
Contract  AT(45- 1)1350 


HW-SA-2526  GTS   $1.10 

Hanford  Atomic  Products  Operation,  Richland,  Wash. 
NEW  RING -BILLED  GULL  COLONIES  ON  COLUMBIA 
RIVER  ISLANDS  IN  EASTERN  WASHINGTON,  by  W.  C. 
Hanson.  9  May  62,  5p 
Contract  AT(45- 1)1350 


TID-14613      OTS  $2.60 

Los  Alamos  Scientific  Lab. ,  N.  Mex. 
CLINICAL  USE  OF  THE  ARM  COUNTER  IN  BLOOD 
CLEARANCE  STUDIES,   by  C.  C.  Lushbaugh  and 
R.  L.  Schuch.    24p  9ref8 
Cdntract  W7405-eng-36 
LADC-5102 


OTS  SB- 495,    Suppl.   I  OTS  $0.10 

Office  of  Technical  Services,  Dept.  of  Commerce, 

Washington,  D.  C. 
PARASITOLOGY,    PARASITES,    AND  PARASITIC 
INFECTIONS  (ANIMAL,  INCLUDING  HUMAN).  Jul  63, 
23p  320refs  OTS  Selective  Bibliography  SB- 495, 
suppl.    1 

DESCRIPTORS:     •Parasites,  •Parasitic  infections, 
•Bibliograiihies,  A.iimals,  Man,  Veterinary  medicine. 

Lists  320  dome.stic  a:xl  foreign  references  on  parasi- 
tology, parasites,  and  parasitic  infections  added  to 
the  OTS  collection  from  May  1%2  through  July  1963. 
Includes  reports  on  parasitology  and  parasites  (general), 
helminths  (general,  and  specific;  trematodes,  cestodes, 
nematodes;  arthropods  (ticks,  mites,  diptera,  lice, 
fleas,  flies,  etc. );  protozoa  (Plasmodium,  leishmania, 
trypanosdma,  coccidia,  toxoplasma,  piroplasma,  etc.); 


S-2 


parasitic  infections  (general,  and  specii  ilc:  echinochas- 
nwsis,  elephantiasis,  filariasis,  leishnnniasis 
malaria,  paragonimiasis,  piroplasinosla, 
schistosomiasis,  spiroc'ietosis  (includiii; 
tick-borne  enceplialitis,  toxoplasmosis, 
(Author) 


Q- fever, 
leptospirosis), 
:iilaremia,  etc.). 


NASA  N63-20892      OTS  $2. 00 

Republic  Aviation  Corp. ,  Farmlngdale , 
STUDY  OF  SENSORY  DEPRIVATION, 
SONALITY  RELATIONSHIPS  FOR  SPAC 
Final  rept. ,   1  Nov  61  -31  Oct  62,  by  J. 
F.  B.  Benjamin,  W.  M.  Helvey,  and  G. 
Sep  63,  72p.  28ref8 
Contract  NASr-74 
Technical  note  D-7'  13 


N.  Y. 
?AIN  AND  PER- 

I  TRAVEL. 
Ifi  (ters, 
A.  Albright. 


Anatomy  and  Physiolof  ' 


BNL-5913   OTS   $2.60 

Brookhaven  National  Lab. ,  Upton,  N. 
ORIGIN  OF   ELECTRIC  CURRENTS  IN  LIVING    SYS- 
TEMS, by  LesUe  F.  Nlms.  25  Feb  62,    >)p  9ref8 
Contract  AT(30-2)GEN-16 


BNL  5474       OTS  $3.  60 

Brookhaven  National  Lab. ,  Upton,  N. 
THE  SUPPORTING  CONNECTIVE  TISSUfe  FRAME- 
WORK OF  THE  FEMUR,  by  Edgar  A.  Tbnna. 
24  Jul  61,  35p  22refs 
Contract  AT(30-2)GEN-16 


TID-18333      OTS  $1.60 

Massachusetts  Inst,  at  Tech.,  Cambridge. 
AUTORADIOGRAPHIC  INVESTIGATION  OF  BRAIN 
METABOLISM  UNDER   NORMAL,    EXPEF  IMENTAL 
AND  PATHOLOGICAL  CONDITIONS,    Anuai  progress 
rept.   15  June  62-15  Mar  63,  by  Joseph  A^^an.    16p 
I9refs 
Contract  AT(30-1)3045 


TID- 18338    OTS   $1.10 

Roscoe  B.  Jackson  Memorial  Lab. ,  Bat 

Maine. 
PHYSIOLOGICAL  STUDIES  ON  CONGEHl 
FORMITY  IN  MICE.     MECHANISM  OF 
RADlATICff^  AND  RADIOMIMETIC  TR 
Final  rept.  1  Dec  54-30  Nov  62  by  Char 
Meredith  N.   Runner.     1  Apr  63.  9p 
Contract  AT(30-l)1762. 


I^s 

7rel ! 


Harbor, 

TAL  DE- 
iCTION  OF 
FITMENTS. 
P.  Dagg  and 


Biochemistry 
BNL-6838   OTS   $1.60 

Brookhaven  National  Lab. ,  Upton,  N    Y 
BIOCHEMICAL  BASIS  FOR  THE  OBLIGATE  PHOTO- 
AUTOTROPHY  OF  GREEN  BACTERIA  OF  THE  GENUS 
CHLOROBIUM   by  Roben  M.  Smillie  and  W.  R     Evans 
1%2,   18p    32ref8 
Contract  AT(30-2)GEN-16 


BNL-5727       OTS  $7.  60 

Brookhaven  National  Lab. ,  Upton,  N.  Y. 
THE  EFFECTS  OF  IONIZING  RADL^TION  ON 
ENZYMES,  by  L.  G.  Augenstine.    10  Jan  62,  72p 
274  refs 
Contract  AT(30-2)GEN-16 


TID-18410      OTS  $1.10 

Minnesota  U. ,  Minneapolis. 
STUDY  OF   ENZYMiC  PHOSPHORYLATION  RE- 
ACTIONS WITH  Ol8  AND  p32,  AND  STUDIES  OF 
BASIC  ENZYMIC  MECHANISMS  WITH  AID  OF  ISO- 
TOPES.   Final  rept.   1  Feb  55-31  Jan  63,  by  P.  D. 
Boyer.    31  Jan  63,   lOp  Prepared  in  cooperation  with 
Minnesota  U. ,  St.  Paul.    Coll.  of  Agriculture, 
Forestry,  and  Home  Economics. 
Contract  AT(1 1-1)341 


PB  163  790  OTS  $1.10 

Naval  School  of  Aviation  Medicine,  Pensacola.  Fla 
OXYGEN  CONSUMPTION  IN  NORMAL  SUBJECTS 
PERFORMING  THE  MODIFIED  HARVARD  STEP  TEST 
by  R.  D.  Starke  and  R.  G.  Banlett,  Jr.  28  Fd)  62 
9p  3refs 
Proj.  MR005. 13-7004.  rept.  no.   14 

DESCRIPTORS:  •Oxygen   cons-jmption,  •Metabolism, 
Exercise. 

By  use  of  recently  decribed  new,  simple  technique, 
accurate  measurements  of  oxygen  consumption  during 
seven  graded  stress  loads  on  the  Harvard  Si^  Test 
are  presented.   Comparisons  to  die  conventional 
Master's  test  for  coronary  reserve  are  presented. 
(Author) 


Microbiology 


BNL-6888  OTS  $2.60 

Brookhaven  National  Lab. ,  Upton,  N.  Y. 
ENERGY  TRANSFER  AND  CYTOCHROME  OXIDATION 
IN  GREEN  BACTERIA,   by  John  M.  Olson  and 
Christiaan  Sybesma.   1963,  22p  17refs 
Contract  AT(30-2)GEN-16 
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BNL-6874  OTS  $1.60 

Brookhaven  National  Lab. ,  Upton,  N.  Y. 
UGHT-INDUCED  ABSORFANCY  CHAiJGliS  IN 
RHODOMICRQQIUM  VANNIEUI.    by  John  M.  Olson  and 
Sigehiro  Mor  ta.    1963,   15p  13refs 
Contract  AT(30-2)GEN-15 


BNL-6873  OTS  $1.60 

Brookhaven  National  Lab. ,  Upton,  N.  Y. 
THE  PROTEIN-CHLOROPHYU-770  COMPLEX  FROM 
GREEN  BACTERIA,    by  John  M.  Olson,  David  FUmer, 
Roger  Radloff,  Carol  A.  Romano,  and  Christiaan 
Sybesma.  1%3,  18p  12ref8 
Contract  AT(30-2)GEN- 16 


BNL-6864  OTS   $L60 

Enx>ry  U. ,  Ga. 
THE  ORGANIZATION  OF  MOVEMENT  IN  SLIME 
MOLD  PLASMODIA,  by  Peter  A.  Stewart  1962,  12p 
lOrefs  Prepared  in  cooperation  with  Brookhaven 
National  Lab. ,  Upton,  N.  Y. 
CoDCract  AT(30-2)GEN-16  and  Grant  PHS  G-E-1433 


Pathology 

BNL-6018      OTS  $3.  60 

Brookhaven  National  Lab. ,  Upton,  N.  Y. 
PATHOGENESIS  AND  REGENERATION  OF  RAr)IA- 
TION  INDUCED  BONE  MARROW  INJURY,  AND 
THERAPEUTIC  IMPLICATIONS,  by  T.  M.  FUedner, 
E.  P.  Cronkite,  and  V.  P.  Bond.  23  Apr  62,  34p 
35ref8 
Contract  AT(30-2)GEN-16 


TID- 18510  OTS   $1.60 

New  England  Center  Hospital,  Boston,  Mass. 
BONE  MARROW  PRESERVATION  AND  TRANSPLANTAr 
TION.  Progress  repi.  1  Jun  62-31  May  63.    1  Apr  63, 
I2p  Srefs 
Contract  AT  (30-1)2032. 


PB  163  719      OTS  $1.60 

School  at  (Aerospace)  Medicine,  Brooks  AFB,  Tex. 
DYS8AR1SM.    A  REVIEW  OF  35  CASES  WITH  SUG- 
GESTIONS FOR  THERAPY,  by  William  G.  Malette, 
John  B.  Fitzgerald,  and  Abraham  T.  K.  Cocketi. 
Apr  61,  18p  26ref8 
Review  3-61 

DESCRIPTORS:  •Decompression  sickness.  Therapy, 
•Shock  (Pathology),   Edema,  Brain.  •Embolism, 
•Space  medicine.  Blood  volixne.  Aviation  medicine, 
Barometeric  pressure. 


The  pathogenesis  of  dysbarism  continues  to  be  obscure. 
Experimental  work  in  small  animals  is  in  progress, 
but  no  clinical  research  is  being  done  m  this  area. 
Enough  data  are  available,  however,  to  furnish  a  basis 
for  a  rational  approach  to  treatment  of  clinical  cases. 
Thirty-five  reported  clinical  cases  of  dysbarism  have 
been  reviewed.   Nineteen  of  the  patients  survived,  while 
16  had  a  fatal  outcome.    Autopsy  studies  were  carried 
out  on  all  members  of  the  latter  groi^).    The  available 
clinical  data  and  mortiality  statistics  are  summarized. 

Pharmocology  end  Toxicology 


TID-I6709      OTS  $1. 10 

Argonne  National  Lab. ,  IlL 
UTILIZATION  OF  THYMIDINE  AS  AN  INDICATOR 
OF  DRUG  EFFECT  UPON  CANCER  CELLS,  by 
G.  a  McDonald,  A.  N.  Stroud,  B.  R.  Svoboda,  and 
A.  M.  Brues.   Jun  62,  3p  Prepared  in  cooperation  with 
Illinois  U.  CoU.  of  Medicine 
Contract  W31-109-eng-38 
UAC-6526 


UR-620  OTS   $2.60 

Rochester  U.  (School  of  Medicine  and  Dentlstryl  N.  Y. 
THE  METABOLISM  OF  HYDROCORTISONE  IN  THE 
ISOLATED  PERFUSED  DOG  KIDNEY,  by  Frank  M. 
Ganis  and  Leon  L.  Miller.  20  Dec  62,  21p   22ref8 
Contract  W7401-eng-49  and  PHS  Grant  HF-6137 
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TID- 14698   OTS   $1.60 

Argonne  National  Lab.,  UU 
ACQUIRED  RADIORESISTANCE.by  Howard  H.Vogel.Jr., 
and  Donn  L.  Jordan.  Oct  61,  14p  5ref8 
Contract  W31-109-eng-38 
UAC-5786 


T1D-I6977       OTS  $1.60 

Argonne  National  Lab. ,  IlL 
AGING  OF   RAPIDLY  AND  SLOWLY  RECOVERING 
COMPONENTS  OF  LETHAL  RADIATION  INJURY  IN 
MICE,  by  George  A.  Sacher  and  Douglas  Grahn. 
Jun  62,  I6p 

Contract  W3l-109-eng-38 
UAC-6604 


TID-13231       OTS  $1. 10 

Argonne  National  Lab. ,  111. 
ANTIGEN  DISAPPEARANCE  IN  HIBERNATING 
GROUND  SQUIRRELS  (CrTELLUS  TRIDECEMLINEA- 
TUS^,   by  Bernard  N.  Jaroelow  and  Douglas  E.  Smith. 
May  61,  9p  4refs 
Contract  W3l-l09-eng-38 
UAC-5218 
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TID- 16877  OTS  $1.10 

Argonne  National  Lab. ,  111. 
HIGH  RESOLUTION  AUTORADIOGRAPHY^  AND 
MICRORADIOGRAPHIC  STUCHES  OF  BO]^  AND 
TEETH  FRCM  HUMAN  RAMUM  CASES,    by  R.  E. 
Rowland.  Jul  62,  5p 
Contract  W31-109-eng-38 
UAC-6661 


TID- 18499  OTS  $1.60 

Connecticut  U. ,  Slorrs. 
THE  EFFECTS  OF  TRITIUM  OXIDE  OF 
ORGANISMS.  Summary  aixl  progress  repi 
31  Jul  63,  by  Donald  M.  Skaaen.  5  Apr  63, 
Contract  A  1X30-1)3039 
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Hanford  Atomic  Products  Operation, 
ARRESTED  DEVELOPMENT  IN  X 
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Contract  AT(45- 1)1350 
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RAYED  LARVAE 
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TID-13613      OTS  $1.60 

Los  Alamos  Scientific  Lab. ,  N.  Mex. 
THE  GROWTH  OF  MONODISPERSE  POPtlLATIONS 
OF  MAMMALIAN  CELLS  EXPOSED  TO  INTERNAL 
BETA  IRRADIATION,  by  Donald  F.  Petersen. 
15  Sep  61,  18p  12ref8 
Contract  W7405-eng-36 
LADC-4796 


TID- 14490   OTS   $1.60 

Los  Alamos  Scientific  Lab.,  N.  Mex. 
A  UNIVERSALLY  APPUCABLE  METHOd>  FOR  ASSAY- 
ING THYROID  FUNCTION  IN  VERTEBRifOTES,  by  C.  C. 
Lushbaugh.  9  Jan  62,  1  Ip  7ref8 
Contract  W7405-eng-36 
LADC-5121 
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New  England  Center  Hospital,  Boston,  M4s.s 
DEVELCX'MENT  OF  SMALL  IN  \1V0  B- 
DETECTORS  AND  THEIR  DIAGNOSTIC 
I.    SUMMARY  OF  DEVELOPMENT  WORK 
FINAL  REPORT.   U.    EVALUATION  PROORAM 
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P32.   Progress  rept  by  Charles  V.  Robins^f 
41p  53refs 
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TID-18414     OTS   $1.10 

Purdue  Research  Foundation,  Lafayette    Ind 
THE  RELATIONSHIP  BETWEEN  SOMATIC  AND 
GENETIC  RESPONSE  OF  TOMATO  SEED  AND 
POLLEN  TO  X- IRRADIATION  USING  WATER  PRO- 
TECTION AND  MUTATIONS  AT  SPECIFIC  LOCI 
Final  rept.  by  Allan  B.  Burdick.  15  Mar  63.  lOo 
Contract  AT(ll-l)856 

UR  M3  OTS   $9.60 

Rochester  U.   (School  of  Medicine  and  Dentistry,  N.  Y  1 
THE  EFFECT  OF  ORALLY  ADMINISTERED  EPSILON 
AMINOCAPROIC  ACID  ON  THE  DEPOSITION  AND/OR 
RETENTION  OF  RADIOIODINATED  FIBRINCXJEN  AND 
ANTIBODIES  TO  FIBRINOGEN  IN  SUBCUTANEOUS 
RAT  PLASMA  CLOTS  AND  TURPENTINE -INDUCED 
ABSCESSES  OF  THE  RAT,  by  Letitia  Eleanor 
Mutschler.    25  Jan  63,   117p   43ref8 
Contract  W7401-eng-49. 
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Yale  U. ,  New  Haven,  Conn. 
EVALUATION  OF  SPONTANEOUS,   CHEMICAL,   AND 
RADIATION-INEXJCED  MUTATIONS  IN  THE  PINACEAE, 
Francois  Mergen.  Rept.  on  Contract  AT(30- 1)2755. 
63,  34p  54rrfs  Prepared  in  cooperation  with  Brookhaven 
National  Lab. ,  Upton,  N.  Y.  54rsfs 


CHEMISTRY 
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Ames  Lab. ,  Iowa  State  U.  of  Science  and  Tech. 
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PIONATE COMPLEXES,  by  George  Stephen  Paul  and 
Jack  E.  Powell.    Jan  63.   34p  27refs 
Contract  W7405-eng-82 
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Argonne  National  Lab. ,  111, 
STABIUTY  CONSTANTS  OF  CERTAIN  LANTHANIDE- 
(III)  AND  ACTINIDEdll)    CHLORIDE  AND  NITRATE 
COMPLEXES,  by  D.  F.  Peppard,  G.  W.  Mason  and  I. 
Hucher.   Nov  61  13p  13ref8 
Contract  W3 1  - 109  -eng  -  38 
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Atomics  ImernaUonal,  Canoga  Park,  Calif. 
CARBON  REMOVAL  FROM  SODIUM  BY  FILTRATION, 
by  S.  K.  Lee.  22  Feb  63,  lOp  3refs 
Contract  AT(ll-l)GEN-8 
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Chicago  U..  IlL 
CHEMISTRY  OF  GALLIUM. 
30  Nov  48,  by  Henry  Taube. 
Contract  N6ori -20,  T.O.  16 
TIP-U52-5U 


Progress  repr. ,   1  Oa- 
[19481  lip  4refs 


DESCRIPTORS:  •Gallium,  Chemistry,  Solubility, 
■•Ammonium  compounds.  Gallium  compounds,  •Chlo- 
rides, •Electrochemistry 

Work  is  reported  or  the  solubility  of  gallium  in  gallium 
dichloride;  on  the  nature  o€  the  solution  of  NF^GaCL  in 
diethyl  ether;  and  on  the  association  of  Ga"*"^  and  CI" 
in  aqueous  solution. 
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Hanford  Atomic  PnjJuccs  Operation,  Richland,  Wash. 
AMINE  SYSTEMS  IN  SOLVENT  EXTRACTIONS,    by 
W.  E.  Keder,  A.  S.  WUson,  and  L.  L.  Burger 
3  Apr  63,  32p  47refs 
Contract  AT(45- 1)1,350. 
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Hanford  Atomic  Products  Operation,  Richland,  Wash. 
RATES  OF  THERMAL  POLYMERIZATION  OF 
SEVERAL  POLYPHENYL  COMPOUNDS,  by  D.  R.  de 
Halas  and  E.  C.  Gilbert.  25  Jan  62,  12p  lOrefs 
Contract  AT(45- 1)  1350 
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Institute  for  the  Study  of  Rate  Processes,  U.  of 

Utah,  Salt  Lake  City. 
MERCAPTAN  INHBITION  OF  THE  DEPOLARIZAHat 
OF  A  SMOOTH  PLATINUM  CATHODE.  Teclmical 
repi.  no  44,  by  Jbel  Jacknow  and  Henry  Eyring. 
15  Mar  63,  62p.44refs 
Contract  AT(1 1-1)1 144 
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Laboratory  for  Nuclear  Science,  Mass.  Inst,  of 

Tech. ,  Cambridge. 
EVALUATING  REFLUX  AND  DRAINAGE  IN  FOAM 
FRACTIONATICWS,  by  L,  B.  Rogers  and  John  W. 
Obver.    17  Aug  61,  3p  4refs 
Contract  AT(30- 1)905 


LADC-5711   OTS  $5.60 

Loe  Alamos  Scientific   Lab.,  N.  Mex. 
THE  T^,  He3  TEMPERATURE  SCALE.    I.    NEW 
VAPOR  Pressure  comparisons,  byS.  G.  Sydorlak 
and  R.  H.  Sherman.   1962,  51p  39fef8 
Contract  W7405-eng-36 
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Massachusetts  Inst,  of  Tech. ,  Cambridge. 
THE  CRYSTAL  AND  MOLECULAR  STRUCTURE  OF 
BIS(TRIMETHYLPH0SPHINE  OXIDE)  COBALT(ID 
DINITRATE,  by  F.  A.  Cotton  and  R.  H.  Soderbera. 
20  Mar  63,   29p  24refs 
Contract  AT(30-l)l%5 
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Massachusetts  Inst,  al  Tech. ,  Cambridge. 
POLAROGRAPHY  AND  ELECTRODE  PROCESSES    by 
T.  B.  King  and  W.  Ledeboer.    5  Dec  62,  31p  9ref8 
Contract  AT(30-l)1985 


NYO-9875      OTS  $1.10 

Massachusetts  Inst,  of  Tech. ,  Cambridge. 
THERMODYNAMIC,  SPECTRAL  AND  STRUCTURAL 
STUDIES  OF  COMPLEX  IONS.   30  Mar  63,  7p 
Contract  AT(30-1)1%5 
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New  York  U. ,  N.  Y. 
TECHNICAL  PROGRESS  REPORT  NO.    2190  ON 
TRANSPORT  NUMBER  MEASUREMENT.  7  Jan  63,   12p 
llrefs 
Contract  AT(30-1)1938 
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Oak  Ridge  Gaseous  Diffusion  Plant,  Tenn. 
INFRARED  SPECTRA  OF  ZENON  COMPOUNDS,  by 
D.  F.  Smith.    25  Mar  63,  9p 
Contract  W7405-eng-26 


ORNL-TM-543  OTS  $2.60 

Oak  Ridge  National  Lab. ,  Tenn. 
SEPARATIOI«I  OF  PROTACTINIUM  FROM  THORIUM 
IN  NITRIC  AQD  SOLUTIONS  BY  SOLVENT  EX- 
TRACTION WIT^  TRBUTYL  PHOSPHATE  OR  RY 
ADSORPTION  ON  PULVERIZED  UNFIRED  VYCOR 
GLASS  OR  SILICA  GEL,   by  J.  G.  Moojre  and  R.  H. 
Rainey.  Rept.  on  Contract  W7405-eng-26,  8  Apr  63, 
27p.  6refs. 
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Rensselaer  Polytechnic  Inst. ,  Troy,  N.  Y. 
AN  INVESTIGATION  OF  COMPLEX  IONS  IN  FUSED 
SALT  MEDIA.    Progress  rept. ,  by  Ronald  A.  Bailey. 
Apr  63,  5p 
Contract (30-1)2787. 
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Union  Carbide  Nuclear  Co. ,  Tuxedo,  N 
RESEARCH  IN  ACTIVATION  ANALYSISJ 
progress  rept.  Dec62-Feb63.  by  Henry 
Victor  J.  Molinski,  and  Werner  H.   Wahl. 
24p   13refs 
Contract  AT( 30- 1)2975 
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DIFFUSION  OF  BINARY  NON- AQUEOUS 
DIFFUSION  OF  HYDROCHLORIC  ACID 
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TID- 1841 3  OTS  $9.60 

Yale  U. ,  New  Haven,  Conn. 
SELF-DIFFUSION  AND  THERMAL  DlF*1JSION  IN 
ORGANIC  LIQUIDS,   by  James  Davis  Birl|^it.    1962, 
118p  37ref8 
Contract  AT(30- 1)1349 


TlD-18399      OTS   $1.10 

Yale  U. ,  New  Haven,  Conn. 
THE  THERMODYNAMIC  PROPERTIES  C-   THE  SYS- 
TEM: hydrochlork:  acid,  lithium  chloride 

AND  WATER  FROM  15  to  35°,  by  Herb^^t  S.  Harned. 
(19631  7p  8refs 
Contract  AT(30-I)1349 


TID- 18349   OTS   $1.60 

Yale  U. ,  New  Haven,  Conn. 
TRANSPORT  AND  THERMODYNAMIC  PWOPERTIES  OF 
SOLUTIONS.  Annual  progress  rept.  I  Jaf  62-1  Jan  63 
27  Mar  63,   15p 
Contract  AT(30-1)1375. 


Anai)rticai  Chemistry 

ORNL-TM-523  OTS  $4.60 

Oalc  Rilge  National  Lab. ,  Tenn. 
GAS  CHROMATOGRAPHIC  Al-IALYSIS  CI'  BIPHENYL 
PYROLYTIC  PROiXiCTS,  by  L.  B.  Yaet :  i,  Jr. ,  J.  E. 
Attrill.  and  W.  T.  Rainey,  Jr.  13  Mar  b^  41p  Srefs 
Contract  W7405-3ng-25 


TID- 15070   OTS   $2.60 

Savannah  River  Lab.,  Aiken,  S.  C. 
PRECISE  AUTOMATIC  COLORI  MET  RY  IK  NA  LYSIS  IN 
THE  LOW  PARTS  PER  BILLION  RANGR,  by  R.  D, 
Britt,  Jr.  9  Mar  62,  22p  9refs 
Contract  AT(07- 2)1 


Ph)rsical  Chemistry 


PB  163  712       OTS  $2.60 

Florida  State  U.  [Tallahassee]. 
ACID  DISSOCIATION  CONSTANTS  AND  ACIDITY  IN 
THE  SYSTEM  METHANOL -WATER,    PART  I,  by 
A.  L.  Bacarella,  Ernest  Grunwald,  and  Henry  P. 
Marshall.    [1954]  27p  32refs 
Contracts  DA  01-[009]-ORD-188  and  Nonr-99802 
AD-32  577 

DESCRIPTORS:   •Thermochemistry,  Chemical 
equlibrium,  •Dissociation,  •Solvents,  *Methanols, 
Water,  Solvent  action,  ♦Formic  acids,  'Acetic  acids, 
•Propionic  acids,  Fatty  acids,  •Benzoic  acids, 
•Anilines,  Ions,  Molecular  structure. 

Thermodynamic  pKy^  values  were  measured  for  formic, 
acetic,  propionic  butyric,  and  benzoic  acid,  and  for 
anilinium,  iL-methyl  anilinium  and^L-thnietfiylanillnium 
ion  in  methanol -water  solvents  containing  0,  20,  40,  60, 
80,  and  95  volume  per  cent  methanol.   The  pK^^  values 
were  measured  by  means  of  the  cell:  glass 
electrode/H*",   CI*,  other  solutes/AgCl-Ag,  using  a 
Beckman  model  G  pH  meter  and  a  simple  adaptation  of 
the  differential  potentiometric  procedure.   The  results 
in  95%  methanol  indicated  the  formation  of  appreciable 
amounts  of  intimate  ion  pairs,  such  as  Na"*"  CI"  aiKi  Na"*" 
RCO2,  similar  in  nature  to  ion  pair  intermediates 
visualized  in  solvolysis  reactions.    Errors  in  pK » 
values  because  of  ion  association  and  liquid  juncaons,- 
such  as  exist  in  the  cell:  glass  electrode/solution 
X/KCl  (saturated,  aqueous)/Hg2Cl2-Hg,  were 
estimated.   (DDC  abstract) 

UCRL-6450-T(Rev.  I)  OTS  K60 

Lawrence  Radiation  Lab.,  U.  of  California,  Livermore. 
EQUATION  OF  STATE  OF  CHEMICAL  SYSTEMS  OF 
CHARGED  P.\RTICLES,   by  S.  G.  Brush,  H.  E. 
DeWi.t,  and  J.  G.  Trulio.   15  May  62,  44p  56refs 
Contract  W7405-eng-48 


TID- 14533  OTS  $1.10 

Los  Alamos  Scientific  Lab. ,  N.  Mex. 
CRYSTALLOGRAPHIC  DATA,    1,3,  5-TRIAMINO-2,  4, 
6-TRINITROBENZENE,   by  Howard  H.  Cady. 
16  Jan  62,  8p 
Contract  W7405-eng-36 
LADC-5135 


PB   163  820   OTS    $4. 60 

Arctic,  Desert,  Tropic  Information  Center,  Air  U. , 

Maxwell  AFB,  Ala. 
INVESTIGATION  OF  ATMOSPHERIC  REFRACTION  AT 
LOW  ALTITUDES,  by  Kaj  G.  Strand.  Feb  53,  46p  7ref6 
ADTIC  Publication  no.  A -102;  AD-6452 

DESCRIPTORS:  •Atmospheric  refraction.  Measurement, 
Photographic  analysis.  Barometric  pressure.  Atmos- 
pheric pressure,  •Moon,  •Stars,  •Tables. 

This  report  was  incorrectly  announced  as  PB  163  665 
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EARTH  SCIENCES 

Order  from  GPO  JO.  15  as 
119. 13:1 544-G 

Geological  Survey,  Washington,  D.  C. 
CALCLfLATION  OF  RESISTANCE  AND  ERROR  IN  AN 
ELECTRIC  ANALOG  OF  STEADY  FLOW  THROUGH 
NONHOMOGENEOUS  AQUIFERS.    GENERAL  GROUND- 
WATER TECHNIQUES,  by  Robert  W.  Stallman.    1963, 
23p  ISrefs 
Geological  Survey  Water-Supply  paper  1 544-G 

DESCRIPTORS:  "Hydrology,  'Fluid  flow,  "Water,    - 
Porous  materials,  'Models  (Simulations),  Mathematical 
models.  Analog  systems. 

Several  types  of  nonhomogeneous  aquifers  were  modeled 
using  resistance  elements  to  represent  finite  sections 
of  the  aquifer.    Various  design  equations  were  used  to 
calculate  model  resistance  in  selected  problems.    Flow 
solutlqfis  obuined  from  d^  models  qualiutively  de- 
monstrate the  desirability  at  carefully  selecting  the 
design  equation  so  as  to  minimize  the  model  size  for 
anaining  a  given  accuracy  at  solution.   Criteria  are 
established  which  show  the  types  of  variations  of 
transmissibility  ttiat  can  be  modeled  by  making 
esistancevinversely  proportional  to  transmissiUlity 
without  regard  for  spacing  of  the  model  grid. 

Order  from  GPO  $0.  25  as 
I  I9.3:16I9-W 

Geological  Survey,  Washington,  D.  C. 
CHEMICAL  QUALITY  OF  SURFACE  WATERS  IN 
PEWteYLVANlA.    CONTRIBUTIONS  TO  THE  HY- 
DROLOGY OF  THE  UNITED  STATES,  by  Charles  N. 
Durfor  and  Peter  W.  Anderson.    1963,  54p  38ref8 
Geological  Survey  Water-Supply  paper  161 9-W 

DESCRIPTORS:  'Hydrology,  'Water  supplies, 
•E*ennsylvania,  Chemical  properties.  Geochemistry. 

Variations  in  the  chemical  quality  of  the  surface  waters 
in  Pennsylvania  are  caused  by  areal  differences  in 
geology,  urban  and  industrial  development,  mining, 
quatlrying,  land  use,  and  runoff.    Waters  having  the 
least  dissolved  solids  are  found  in  the  glaciated  north- 
eastfem  and  northwestern  parts  of  the  State;  waters 
having  higher  values  at  hardness  are  found  in  the 
limestone  terranes  in  the  soutli-eastern  and  south- 
central  parts.    In  the  anthracite  coal  fields  in  the 
northeast  and  in  the  bituminous  coal  fields  in  the 
southwest,  many  streams  receive  acid  mine  drainage, 
which  lowers  the  allcalinity  and  increases  the  sulfate 
content  of  the  waters. 


Order  from  GPO  %0.  20  as 
1  19. 13:1696-A 

Geological  Survey,  Washington,  D.  C. 
DETERMINATION  OF  BETA  ACTIVITY  IN      ATER. 
RADIOCHEMICAL  ANALYSIS  OF  WATER,  by 
F.  B.  Barker  and  B.  P.   Robinson.   1963,  35p  llrefs 
Geological  Survey  Water-Supply  paper  1696-A 

DESCRIPTORS:  'Water  supplies,  'Radiological  con- 
tamination, 'Natural  radioactivity,  Chemical  analysis, 
'Radiochemistry,  'Geochemistry,  'Beta  particles, 
Counting  methods,  Beta  counters.   Radioactive  waste 
disposal.  Hydrology 


The  disintegration  cf  radioactive  atoms  is  a  random 
process  subject  to  established  methods  of  statistical 
analysis.    Because  nnany  water  samples  contain  small 
amounts  of  radioactivity,  low -level  counting  techniques 
must  be  used.   The  usual  assumption  that  counting  dau 
follow  a  Gaussian  distribution  is  invalid  under  these 
conditions,  and  statistical  analyses  must  be  based  on 
Poisson  distribution.    The  gross  beta  activity  in  water 
samples  is  determined  from  the  residue  left  after  evap- 
oration of  the  sample  to  dryness.    Evaporation  is  ac- 
complished first  in  a  teflon  disHthen  the  residue  is 

transferred  with  distilled  water  to  a  counting  planchet 
and  again  is  reduced  to  dryness.  The  radioactivity  on 
the  planchet  is  measured  with  an  anticoincidence - 
shielded,  low -background,  beta  counter  and  is  com- 
pared with  measurements  of  a  strontium -90 -yttrium -90 
standard  prepared  and  measured  in  the  same  manner. 
Control  charts  are  used  to  assure  consistent  operation 
of  the  counting  instrument. 


Order  from  GPO  $3. 25  as 
119.13:1601 

Geological  Survey,   Washington,   D.  C. 
SALINE- WATER  RESOURCES  OF  NEW  MEXICO,  by 
James  W.  Hood  and  Lester  R.   Kisler.   1962,  82p 
68refs 
Geological  Survey  Water-Supply  paper  1601 

DESCRIPTORS:  'Water  supplies,   'Salinity,  'Natural 
resources,   'New  Mexico,  Geological  survey.  Hydrol- 
ogy, Data. 

Order  from  GPO  $0.  20  as  1 

I  19.  16:434-C 

Geological  Survey,  Washington,  D.  C. 
USE  OF  CORRELATI(»J  TO  IMPROVE  ESTIMATES 
CF  THE  MEAN  AND  VARIANCE.    STATISTICAL 
STUDIES  IN  HYDROLOGY,  by  Myron  B.  Fiering. 
1963,   llp7refs 
Geological  Survey  Professional  Paper  434-C 

DESCRltTORS:  'Hydrology,  Fluid  flow,  'Correlation 
techniques,  'Statistical  processes.  Analysis  of 
variance. 

An  examination  of  the  criteria  for  extending  streamflow 
records  by  correlation. 


NYO-10329      OTS$1.25 

Massachusetts  Inst,  of  Tech. ,  Cambridge. 
THE  ADAPTATION  OF  NEW  RESEARCH  TECH- 
NIQUES TO  MINERAL  ENGINEERING  PROBLEMS. 
Semi-annual  progress  rept.  for  the  period  ending 
30  May  63.   31  Jul  63,  50p  5refs 
Contract  AT( 30- 1)956. 


SCT.M-5-53(72)  OTS  $9.60 

Sandia  Corp. ,  Aibuquurquc,  N.  Me--. 
STUDY  OF  SURFACE  Mh:tEJK-)LX7.CAL  OBSER- 
VATIONS FOR  MRKING  SANDS,    KAUAI,    HAWAII, 
AiND  UPPER-LEVEL  WIND  MEAr»j:\Evin:NTS  MADE 
AT  BARKING  SANDS  AND  UIIUE,    KAUAI.    HAWAII, 
AND  JOHNSTONE  ISLAND,    by  R.   F.  Gciitzlcr  ajul 
C.  A.  Olson.   Mar 'Vi.   Il8p3r.-fs 
Contract  AT(29- 1)739 
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PB  163  760      OTS  $8.  10 

Aeronautical  Chart  and  Information 

Mo. 
APPLICATIONS  OF  SPHERICAL 
GEODETIC  PROBLE\6,  by  James  L. 
82p  45refs 
ACIC  Reference  pub.  no.  15 


DESCRIPTORS:  'Geodesies,  'Special  fun^ion 
matical),  'Gravity,  Gravity  anomalies. 
Scientific  satellites,  'Harmonic  analysis 


Cenur,  St.  Louis. 

HARMO'IICS  TO 
Dti  |g.  Feb  63, 


s  (Ma the  ■ 
(kophysics. 


The  report  summarizes  an  investigation  into  the  de- 
velopment of  the  Earth's  gravitational  potential  in 
shperical  harmonics  and  the  geometric  sigsiificance  of 
the  lower  degree  terms.   The  potential  is  developed  to 
yield  expressions  for  the  geopotential,  spferopotential, 
gravity  anomaUes,  geoid  heights,  and  defjection  com- 
pfwents  in  spherical  harmonics.    The  datai  includes 
theoretical  methods  and  procedures  for  thto  computation 
of  harmonic  coefficients  from  terrestial  giavimetry. 
Satellite  orbital  data  has  been  used  in  sevitd  studies 
to  derive  harmonic  coefficients.   The  theotey,  method, 
and  formulas  used  for  determining  the  co^cients  of 
the  second  and  fourth  zonal  harmonics  arjpresented. 
Other  applications  and  discussions  concerning  the  de- 
termination of  the  ellipticity  of  the  equato^^  balancing 
the  gravity  field,  normalized  harmonics,   )kxl  resonant 
orbits  complete  this  reference.  (Author) 


Order  from  GPO  $0.  50  as 
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Goddard  Space  Flight  Center,  National  AHronautics 
and  Space  Admmistration,  Greenbelt,  Md, 

A  STUDY  OF  THE  FREE  OSCILLATION^ 

EARTH,  by  Gordon  J.  F.  MacDonald  and 

Ness.    1962,  48p  53ref8 

Technical  rept.  R-136;  NASA  N63-13859;  IAD- 274  562 


OF  THE 
Nibrman  F. 


DESCRIPTORS:  'Earth,  Lithosphere,  '08<: 
'Geophysics,  Seismic  waves.  Equations  ol 
Rotation,  Harmonic  analysis. 


Published  observations  on  the  toroidal  osc 
the  earth  are  critically  reviewed.    A  suppl 
analysis  of  the  record  obtained  by  the 
seismometer  is  presented.    Eleven  toroidal 
identified  and  it  is  concluded  that  the  peri 
to  within  one  percent.    A  perturbation  sc... 
the  ratio  of  the  earth's  angular  velocity  to 
frequency  is  used  in  calculating  the  effects 
resonant  frequency  due  to  the  earth's  rotati 
perturbations  of  the  toroidal  oscillations  d 
mantle  mteraction  are  treated  in  detail.    A 
pression  is  obtained  for  the  rate  of  energy 
by  a  finitely  conducting  plate  oscillating  ac 
netic  field.    A  calculation  of  elastic  ener 
order  oscillations  suggest  a  value  of  10^ 
the  energy  density  at  low  frequencies  in  th< 
Chilean  earthquake  of  May  22,   1960.    Vj 
of  the  earth's  oscillations,  coupled  with 
investigations,  substantiate  Gutenberg's 
layer  of  low  velocity  in  the  upper  mantle 
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PNE-234P  OTS   $1.00 

Army  Engineer  Waterways  Experiment  Station. 

Vicksburg,  Miss. 
STABILITY  OF  CRATER  SLOPES.    Preliminary  rept. 
on  Proj.  SEDAN,  by  W.  C.  Sherman.  Jr.  and  W    B 
Steinriede,  Jr.    Apr  6^   38p  6ref8 


Order  from  GPO  $0.20  as 
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Geological  Survey,  Washington,  D.  C. 
ADSORPTION  OF  CESIUM  ON  CLAY  MINERALS 
EXCHANGE  ON  MINERAL  KiATERIALS,    by  J    S 
Wahlberg  and  M.  J.    Fishman.     1962,  33p  12refs  * 
Geological  Survey  bulletin  11 40- A 


ION 


DESCRIPTORS:    Adsorption.  ♦Cesium.  •Clay  minerals 
♦Ion  exchange,  ♦Geochemistry,  Measurement. 

A  study  was  made  of  the  exchange  adsorption  of  cesium 
on  the  clay  mineraJs  kaolinite,  halloysite,  montmo- 
rillonite.  and  "illite.  "  The  amount  of  cesium  adsorbed 
by  clay  minerals  was  measured  in  equilibrium  solu- 
tions in  which  the  cesium  concentration  ranged  from 
10-1  to  10-10  N,  and  either  sodium,  potassium, 
calcium,  or  magnesium  ions  were  present  in  various 
concentrations.   The  results  obtained  in  these  experi- 
ments were  used  to  calculate  the  distribution  coef- 
ficients for  the  adsorption  of  cesium  on  clay  minerals. 
Ar  very  low  cesium  concentrations  and  for  a  constant 
concentration  of  the  cation  competing  with  cesium  for 
adsorption  sites,  the  distribution  coefficients  were 
found  to  be  independent  of  the  cesium  concentration. 
At  higher  cesium  concentrations,  the  distribution 
coefficients  were  found  to  depend  on  bodi  the  cesium 
concentration  and  the  nature  and  concentration  of  the 
competing  cation.   (Author) 


Order  from  <30  $1. 00  as 
119.  I6:316-G 

Geological  Survey.  Washington,  D.  C. 
AN  AEROMAGNETIC  RECONNAISSANCE  OF   THE 
COOK  IM.ET  AREA,  ALASKA.  GEOPHYSICAL  FIELD 
INVESTIGATIONS,  by  Arthur  Grantz.  Isidore  Zietz, 
and  Gordon  E.  Andreasen.   1963,  25p  27refs 
Geological  Survey  Professional  Paper  31 6 -G 

DESCRIPTORS:  Airborne,  ♦Geophysical  prospecting, 
♦Magnetometers,  ♦Alaska,  Terrestrial  magnetism. 
Structural  geology.  Aerial  reconnaissance 

A  regional  geologic  interpretation  of  the  magnetic  field 
over  the  Cook  Inlet  area. 


Order  from  GPO  $0.  25  as 
I  19. 13:1667-A 

Geological  Survey,   Washington,   D.  C. 
CHEMICAL  EQUILIBRIA  AND  RATES  OF  MANGANESE 
OXIDATION.    CHEMISTRY  OF  MANGANESE  DM 
NATURAL  WATER,  by  John  D.  Hem.     1963,  68p 
28refs 
Geological  Survey  Water-Supply  paper  1667-A 
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DESCRIPTORS:  'Manganese.  Water,  •Geochemistry, 
Oxidation,  Chemical  equilibrium.  Reaction  kinetics. 
Water  supplies. 

The  relationships  between  manganese  in  solution.  Eh, 
pH,  and  the  activities  of  bicarbonate  and  sulfate  ions 
are  shown  by  means  of  seven  stability-field  diagrams. 
The  behavior  of  manganese  in  laboratory  experiments 
is  in  general  agreement  with  predictions  of  the  dia- 
grams.   In  distilled  water,  with  an  Eh  near  0. 55  volts 
and  a  pH  of  7.0,  manganese  has  a  solubility  of  about 
l.O  ppm  (parts  per  million).  An  increase  in  pH  or  in 
Eh  tends  to  lower  the  solubility.    Bicarbonate  species 
in  equilibrium  with  manganese  carbonate  may  control 
manganese  solubility  in  some  systems.    Manganese 
forms  soluble  complexes  with  bicarbonate  and  sulfate. 
The  association  constant  for  MnHCO^'^   ion  was  de- 
termined to  be  63.    The  rate  at  which  divalent  manga- 
nese is  oxidized  and  precipitated  from  aerated  solutions 
is  sharply  increased  by  increasing  the  pH.    The  rate  is 
diminished  when  sulfate  and  bicarbonate  ions  are 
preseni 


Order  from  GPO  $0. 60  as 
I  19. 16: 4-10- Y 

Geological  Survey,   Washington,  D.  C. 
DATA  OF  GEOCHEMISTRY,    SIXTH  EDITION. 
CHAPTER  Y.    MARINE  EVAPORITES,  by  Frederick  H. 
Stewart.    1963,  59p    363refs 
Geological  Survey  Professional  Paper  440-Y 

DESCRIPTORS:  •Geochemistry,  •Sea  water,  •Evapora- 
tion, Mineral  products.  Data. 

Contents: 

Depositional  environment 
Lateral  variation 
Vertical  repetition 
Mineralogy  , 

Physical  chemistry 
Natural  deposits 
Secondary  changes 


Order  from  GPO  $1.  50  as 
I  19.16:382-8 

Geological  Survey,  Wasfaington,  D.  C. 
GEOLOGIC  EFFECTS  OF  THE  HIGH- EXPLOSIVE 
TESTS  IN  THE  USGS  TUNNEL  AREA,    NEVADA 
TEST  SITE.    GEOLOGIC  INVESTIGATIONS  RELATED 
TO  NUCLEAR  EXPLOSIONS,  by  J.  M.  Cattermole 
and  W.  R.  Hansen.    1962,  39p  6ref8 
Geological  Survey  Professional  Paper  382- B 

DESCRIPTORS:   *Underground  explosions.  ♦Explosion 
effects,  •Structural  geology.  Nitroglycerin,  TNT, 
Nevada,  Nuclear  explosions.  'Nuclear  weapons  tests. 
Feasibility  studies,  •Engineering  geology. 

The  purpose  d  these  experiments,  and  o(  the  subsequent 
relatively  low  yield  Rainier  nuclear  blast,  was  to  de- 
termine the  feasibility  of  underground  cletonation  as  a 
method  of  testing  atomic  de\^ce8. 
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I  19.  16:450-E 

Geological  Survey,  Washington,   D.  C. 
GEOLOGICAL  SURVEY  RESEARCH  1962.  SHORT 
PAPERS  IN  GE(XOGY,  HYDROLOGY,  AND  TOPOG- 
RAPHY,  ARTICLES  180-239.  by  Thomas  B.  Nolan. 
193p  450ref8 
Geological  Survey  Professional  Paper  450-E 

DESCRIPTORS:   •Geologl€al  survey,  •Reports.  •Geol- 
ogy, •Hydrology,  •Terrain 

Scientific  notes  and  summaries  of  investigatioas  pre- 
pared by  members  of  the  Conservation,  Geologic. 
Topographic,  and  Water  Resources  Divisions  in  the 
fields  of  geology,  hydrology,  topography,  and  related 
sciences. 


Order  from  GPO  $4. 00  as 
I  19.16:362 

Geological  Survey,  Washington,  D.  C. 
GEOLOGY  AND  MANGANESE  DEPOSITS  OF  THE 
MAPLE  AND  HOVEY  MOUNTAINS  AREA,  AROO- 
STOOK COUNTY.  MAINE  [WITH  A  SECTION  ON) 
LITHOLOGY  AND  MINERALOGY  OF  THE  C«POSITS, 
by  Louis  Pavlides  and  Charles  Milton.   1962,  130p 
67refs 
Geological  Survey  Professional  Paper  362 

DESCRIPTORS:   •Economic  geology,  'Ores  (Metal 
sources),  •Manganese,  'Maine,  Stratigraphy,  Struc- 
tural geology,  Petrology,  Minerals,  Natural  resources. 
Mountains 

Describes  the  geology  and  manganese  deposits  of  a  part 
of  the  Paleozoic  terrane  of  northeastern  Maine. 


Order  from  GPO  $1.00  as 
I  19.3:1142-A 

Geological  Survey,   Washington,  D.  C. 
GEOLOGY  AND  MINERAL  DEPOSITS  IN  THE  TWIN 
CRAGS  QUADRANGLE.  IDAHa   CONTR IBUTIONS  TO 
ECONOMIC  GEOLOGY,   bv  Arthur  B.  Campbell  and 
Stanley  E.  Good.    1963.  38p   ISrefs 
Geological  Survey  bulletin  11 42 -A 

DESCRIPTORS:  "Economic  geology.   'Minerals, 
Petrology,  'Natural  resources,  'Idaho,  Structural 
geology.  Geology. 

A  descriptive  report  on  the  geology  of  a  quadrangle  at 
the  southwest  corner  of  the  Coeur  d'Alene  mining 
district. 

Order  from  GPO  $2.  25  as 
I  19. 16: 378 -A 

Geological  Survey.  Washington.  D.  C. 
GEOLOGY  AND  ORE  DEPOSITS  OF  THE  SOUTH 
SILVERTON  MINING  AREA,  SAN  JUAN  COUNTY, 
COLOKADO,  by  David  J.  Varnes.   1963.  67p  37refs 
Geological  Survey  Professional  Paper  378 -A 

DESCRIPTORS:   'Economic  geology,  •Ores  (Metal 
sources),  •Minerals.  *Siructural  ;^^eology.   'C^olorado, 
G'iology,  Natural  resources 


Order  from  GPO  $2.  25  as 
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Geological  Survey,  Washington,  D.  C- 
GEOLOGY  AND  PETROGRAPHY  OF   VOLCANIC 
ROCKS  OF  THE  TRUK  ISLANDS,   EAST    CAROLINE 
ISLANDS,  by  J.  T.  Stark  and  R.  U  Haj,   1963.  47p 
31 refs 

Geological  Survey  Professional  Paper  4(  < 


DESCRIPTORS:  'Petrology,  'Rock 
canoes,  •Pacific  Islands,  •Geology 


(Geoogy).  •Vol- 


A  structural,  stratigraphic,  and  peiro| 
the  rocks  of  a  highly  dissected,  partly 
active  shield  volcano. 


petrogi  i  phic  study  of 

8  J  Emerged  in- 


Order  from  GPO  $1.00  as 
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Geological  Survey,  Waa'iington,  D.  C. 
GEOLOGY  IN  THE  FRESHWATER  BAY 
ailCHAGOF  ISLAND.  ALASKA.  MINERS . 
OF  ALASKA,    by  Robert  A.  Loney.  Will  im 
and  J.  Thomas  Dutro,  Jr.   1963.  60p  24r^s 
Geological  Survey  bulletin  1108-C 


•A  I  iska. 


DESCRIPTORS;    •Geological  survey. 
Stratigraphy.  &ructural  geology.  Petrol^ 
Minerals. 


General  geology  of  an  arsa  uiderlaiii - 

middle  Paleozoic  rocks,  with  emphasis  oi 
structure,  and  petrography. 


Order  from  GPO  $1.  25  as 
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lar^'ly  by 

stratigraphy. 


Geological  Survey,  Washington,  D.  C. 
GEOLOGY  OF  THE  EASTERN  PART  01 
MOUNT  FAIRWEATHER  QUADRANGLE, 
BAY,  ALASKA.    CONTRIBUTIONS  TO 
GEOLOGY,  by  Darwin  L.   Rossman.     196h 
Geological  Survey  bulletin  1121-K 

DESCRIPTORS:  •Structural  gt-ologv,   •Pettblogy 
•Alaska.  Rock  (Geology),  Sedimentary 
rock,  Metamorphic  rock.  •Geology. 

A  study  of  an  area  of  highly  recrystallizec 
complex  structures  related  to  the  Coast 
batholith. 


Order  froin  GPO  $1.00  as 
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Geologi:aJ  Survey,  Wasliington,  D.  C. 
GEOLOGY  OF  THE  EWING  QUADRANGL 
KENTUCKY  AND  \^RGINIA.   CONTl^^i 
ECONOMIC  GEOLOGY,   by  K.  J.  Engluml 
L.  D.  Harris,  and  J.  D.  Step.'iens.   1 963. 
Geological  Survey  bulletin  1142-8  ' 


DESCRIPrOi'vS:    •Geological  su.-vey,  •Striiigraphy 
•Kentucky,  •Virginia,  Geology.  •Eco-io-ni 


A  descripti  jn  of  formations  in  the  central 
Cumbcrla-KJ  overtiirus-  blx-k 
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Geological  Survey.   Washington,   D    C 

?i]^0°B^Jf  ;^.?^°"^'^  RECONNAISSANCE  OF 
R^R^l^^rl^'' J^^^  NATIONAL  MONUMENT, 
TO^HJRMr  S^Ii^K,  C.ALIFORNIA.  HYDROLOGY  OF 
8refs  DOMAIN,  by  Fred  Kunkel.     1%3.  28p 

Geological  Survey  Water -Supply  paper  1475-0 

DESCRIPTORS:  •Hydrology.   •Geological  survey. 
•California,  Water  supplies.  ^ 


PNE-221F    OTS   $1.00 
Geological  Survey.  Denver,  Colo 

W    r    rL^  ^:    '^'"*'  '■^P*-  ^  P'-OJ-  SEDAN,  by 

W.  C.   Rasmussen.    Apr  63,   40p   lOrefs  ^ 


Order  from  GPO  $1.  25  as 
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Geological  Survey,  Washington,  D.  C. 
^"^  ^AM  pv'-h?-^  GEOLOGY  OF  "mE  SOTTHERN 
S^re^        '  byHaroldj.  Bissell.    l%3. 

Geological  Survey  Professional  Paper  257-B 

DESCRLPTORS:  •Geological  survey.   •Utah,    Stratie- 
raphy^  ^ructural  geology.  Engineering  geology. 

Stratigraphy,  origin,  and  engineering  properties  of  the 
unconsolidated  deposits  of  Pleistoce4  Lake  Bo^ivlHe. 

Order  from  GPO  $0.  25  as 
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Geological  Survey.   Washington,  D.  C 

f?NA^^R'i?^uf;iP.P'^''™^'ON  OP  STRONTILTM 
N  NASSA^  ^^^P-    CHEMISTRY  OF  STRONTIUM 
J'     .^^^^^  ^^^^^'  by  Marvin  W.  Skougstad  and 
C.   Albert  Horr.   1963,   46p    12refs 
Geological  Survey  Water-Supply  paper  1496-D 

DESCRIPTORS:  'Strontium.  'Water.  'Geochemistry. 
Water  supplies.  Test  methods.  Distribution. 

Stroittium,  an  alkaline-earth  element  chemically 
similar  to  calcium  and  magnesium,  occurs  in  trace 
quantities  in  all  natural  water.    Analvsis  of  samples 
irom  75  major  rivers  of  the  conterminous  United 

r^'^^n^il^r  '*"'  '^  strontium  concentration  ranges 
from  0. 007  to  1 3.  7  ppm  (parts  per  million).    The 
strontium  concentration  in  the  total  dissolved  solids 
carried  by  these  waters  ranges  from  a  few  hundredths 
of  a  percent  to  0.  37  percent.  The  strontium  content  of 
ground  water  has  a  wider  range  than  that  of  surface 
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I 
Geological  Survey,  Washington,  D.  C. 
PILLOWED  LAVAS,  I:  INTRUSIVE  LAYERED  LAVA 
PODS  AND  HLLOWED  LAVAS,  UNALASKA  ISLAND, 
ALASKA,   m  A  REVIEW  OF  SELECTED  RECENT 
LITERATURE.  SHORTER  CONTRIBUTIONS  TO  GEN- 
ERAL GEOLOGY,  by  George  L.  Snyder  and  George  D. 
Praser.  1963,  35p  I37refs 
Geological  Survey  Professional  Paper  454 -B,  C 

DESCRIPTORS:  •Volcanoes,  •Igneous  rock,  ♦Aleutian 
Islands,  Structural  geology.  Petrology,  •Geology 


Order  from  GPO  $0.  30  as 
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Geological  Survey,  Washington,  D.  C. 
REDESCRIPTION  OF  THREE  SPECIES  OF  CORALS 
FROM  THE  LOCKPORT  DOLOMITE  IN  NEW  YORK. 
SHORTER  CONTRIBUTIONS  TO  GENERAL  GEOLOGY, 
by  WilUam  A.  Oliver,  Jr.    1963,  22p  35ref8 
Geological  Survey  Professional  Paper  414-G 

DESCRIPTORS:  •Dolomites,  •New  York,  •Paleontology, 
Petrology,  •Geology. 

Descriptions  al  the  syntypes  of  some  corals  named  by 
James  HaU,  1852. 
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Geological  Survey,  Washington,  D.  C. 
SALINE  GROUND  WATER  IN  THE  ROSWELL  BASIN, 
CHAVES  AND  EDDY  COUNTIES,  NEW  MEXICO, 
1958-59.  CONTRIBUTIONS  TO  THE  HYDROLOGY  OF 
THE  UNITED  STATES,  by  James  W.  Hood.  1%3,  55p 
4refs 
Geological  Survey  Water -Supply  paper  1539 -M 

DESCRIPTORS:  •Hydrology,  Water  supplies.  Salinity, 
Wells,  Irrij^on  systems.  Drainage,  Maps,  •New 
Mexico 

The  results  of  analysis  of  water  samples  from  wells 
and  sprii^s  show  tfiat  in^the  Roswell  basin  saline -water 
encroachment  in  the  San  Andres  limestone,  of  Permian 
age,  is  a  real  or  potential  threat  to  ground -water  sup- 
plies in  four  areas.    Owing  to  increased  precipitation 
in  1957  and  1958,  saline-water  encroachment  was  halted 
temporarily  in  the  original  study  area  in  1958,  but  by 
Nterch  1959,  because  of  deficient  fr  ecipitation  and  con- 
sequent heavy  pumping  of  wells,  encroachment  had  re- 
sumed.  The  mineral  content  of  water  from  artesian 
wells  in  the  northern  extension  of  the  area  is  increasing 
slowly.   Seasonal  fluctuation  of  chloride  content  gen- 
erally is  on  the  order  of  100  ppm. 


Order  from  GPO  |0. 20  as 
I19.3:1162-C 

Geological  Survey.  Washington,  D.  C.  

SELENIUM  IN  STONE  OXIDIZED  SANDSTONE-TYPE 
URANIUM  DEPOSITS.   CONTRIBUTIONS  TO  ECO- 
NOMIC  GEOLOGY,   by  D.  F.  Davidson.  1963,  37p32refs 
Geological  Survey  bulletin  1 162-C 


DESCRIPTORS:    •Geochemistry,  •Selenium, 
•Uranium,  Sandstone,  Ores  (Metal  sources),  •Eco- 
nomic geology. 

Studies  of  selenium  and  other  trace  metals  in  samples 
from  some  oxidized  sandstone- type  uranium  deposits 
in  New  Mexico,  Oklahoma,  Pennsylvania,  South 
Dakota,  Texas,  and  Wyoming  demonstrate  that  con- 
centrations of  as  much  as  0. 1  jiercent  selenium  are  not 
uncommon  in'  the  innmediate  vicinity  of  uranium  con- 
centrations.  The  work  also  has  demonstrated  that 
selenium  contents  of  the  uranium  ores  of  these  deposits, 
or  of  the  highly  seleniferous  material  associated  with 
the  ores,  are  not  correctable  with  the  contents  of 
any  other  constitutents  of  the  ores  or  concentrations 
for  which  analyses  have  been  made,  although  many  of 
the  metals  of  the  deposits  were  probably  derived  from 
the  same  source,  and  concentrated  together  in  tiie 
deposits. 


Order  from  GPO  $0. 75  aa 
119.16:430 

Geological  Survey,  Washington,  D.  C. 
SILURIAN  COFIALS  FROM  MAINE  AND  QUEBEC.    A 
SILURIAN  CORALS  FROM  THE  MOOSE  RIVER 
SYNCLINORIUM,   MAINE.    B.    SILURIAN  RUGOSE 
CORALS  FROM  THE  LAKE  TEMISCOUATA  AREA, 
QUEBEC.    C.    A  NEW  KODONOPHYLLUM  AND 
ASSOCIATED  RUGOSE  CORALS  FROM  THE  LAKE 
MATAPEDIA  AREA,    QL  EBEC,  by  Erwin  C.  Stumm 
and  William  A.  Oliver,  Jr.  66p  lOSrefs 
Geological  Survey  Professional  Paper  430 

DESCRIPTORS:   •Paleontology,  'Limestone,  •Strati- 
graphy, 'Maine,  'Quebec,  Rock  (Geology),  Geology. 


Order  from  GPO  $3. 50  as 
I  19. 16:323 

Geological  Survey,  Washington,  Dl  C. 
STRATIGRAPHY  AND  PALEONTOLOGY  OF  THE 
UPPERMOST  PENNSYLVANIAN  AND  LOWERMOST 
PERMLSN  ROCKS  IN  KANSAS,  by  Melville  R.  Mudge 
and  Ellis  L.  Yochelson.  1962,  230p  209ref8 
Geological  Survey  Professional  Paper  323 

DESCRIPTORS:  •Stratigraphy,  ♦Paleontology,  'Kansas, 
Sedimentation,  Paleoecology,  Rock  (Geology), 
Foranunifera,  Geological  survey 

This  study  of  the  uppermost  part  of  the  Pennsylvanian 
sequence  and  the  lower  part  of  the  Permian  sequence  of 
rocks  in  Kansas  has  been  made  to  describe  the  several 
geologic  units  and  to  investigate  the  placement  of  the 
systemic  boundary.    In  describing  the  stratigraphy  of 
the  geologic  units  from  the  Dover  limestone  member  of 
the  Stotler  limestone  (upper  Pennsylvanian)  up  to  and 
including  the  Beattie  limestone  (lower  Permian)  partic- 
ular attention  has  been  given  to  the  lithologic  and 
paleontologic  characteristics  of  each  bed  as  it  is  traced 
southward  across  the  State. 
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Oceanography 


PB  163  713  OTS  $2.60 

Hudson  Labs.,  Columbia  U. .  Dobbs 
AN  ESTIMATE  OF  TURBULENT 
OCEAN.    Technical  rept.  no.  67,  by  T. 
1  Mar  56,  26p   I6ref8 
Contract  N6onr-27l  35 
Rept.  no.  CU-87-59-ONR-27l-Phys: 
AD-214  881 


F^hy,  N.  Y. 

IN  THE 
I.  Pochapsky. 


VELCttlTIES 


sugge: I s 


DESCRIPTORS:  Oceans,  •Ocean  current 
Motion,   Velocity,   Energy,  Shear  stressfj! 
layer.  Thermodynamics,  Oceanology. 

Past  eddy  diffusion  nneasurements  „_, 
lent  velocity  fluctuations  occur  in  the  de^b 
attempt  was  made  to  determine  the  magiii:ude 
of  the  fluctuations  from  estimates  of  shetf- 
the  stably  stratified  ocean.    The  rate  at 
netic  energy  of  these  fluctuations  is  convyrted 
by  viscosity  is  compared  with  an  estimate 
which  kinetic  energy  is  supplied  to  the  wie 
acting  on  the  boundaries  of  the  ocean.    Ar 
magnitude  estimate  of  turbulent  fluctuati 
tained  which  is  useful  in  designing  experiment 
turbulence  measurements  at  sea.    Resuli 
vertical  velocity  fluctuations  of  less  than 
can  be  expected  in  the  deepocoan  and  that 
fluctuating  vertical  displacements  would 
Corresponding  magnitudes  for  the  horizoJia 
tions  are  2  cm  sec-l  and  5  km.    (Author 


•Turbulence, 
Boundary 


TID-18415  OTS   $6.60 

Lamont  Geological  Observatory,  Colum :  la  U. . 

Palisades,  N.  Y. 
DYE  DIFFUSION  EXPERIMENTS  IN  ThJ  NEW  YORK 
BIGHT,  by  M.  Costin,  P.  Davis,  R.  Gen  id.  and  B. 
Katz.  Feb  63,  61p  lOrefs  ^^ 

Contract  AT(30- 1)2663. 
CU-2-63 


TID- 18389  OTS   $3.60 

Woods  Hole  pceanographic  Institution 
RADIOELEMENT  STUDIES  IN  THE 
CLUDES  APPENDICES:  GBNERAL 
PROGRESS,  1962-63.   FISSION  PRODUCT 
TRATIONS  IN  CHUKCHI  SEA  WATER 
WEATHER  STATION  OBSERVATIONS.    M 
DISTRIBUTION  OF  FALLOUT  RADIONU 
THE  ATLANTIC  OCEAN.    LITHIUM  IN 
RINE  BIOSPHERE.  1963,  J8p 
Contract  AT( 30- 1)2174 
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Physics  of  the  Atmosphere 


Order  from  GPO  $0.  25  as 
C  13.46:169 

Central  Radio  Propagation  Lab. ,  National  Bureau  of 

Standards,  Boulder,  Colo. 
PROFILES  OF  ELECTRON  DENSITY  OVER  THE 
MAGNETIC  EQUATOR  OBTAINED  USING  THE  IN- 
COHERENT SCATTER  TECHNIQUE,  by  K.  L 
Bowles.    16  Mar  63,  31p  2refs 
Technical  note  169;  NASA  N63- 11980 

DESCRIPTORS:  •Electron  density,  •Terrestrial 
magnetism,  •Incoherent  scattering.  Ionosphere, 
Radar,  Measurement,  Electromagnetic  waves 
Propagation. 

The  technique  of  electron  density  measurement  by  in- 
coherent scatter,  using  a  high  powered  radar,  has  now 
been  thoroughly  explored  in  the  literature.    A  repre- 
sentative bibliography  on  the  subject,  as  well  as  a  sum- 
mary of  experimental  aspects,  current  early  in  1962. 

"Z^TJZT^'''-  °^»^«'  ^"d  Green  [l%2j. 

fTles^bS^.ni         "°'^  '1 '°  P'^^^"'  ^  ""^*«'-  of  pro- 
files obtained  using  incoherent  scatter  near  Lima. 


NASA  N63-11762      OTS  $10.  50 

[Stanford  Electronics  Labs.  ]  Stanford  U. ,  Calif. 
IONOSPHERIC  ELECTRON  CONTENT  AND  VARIA- 
TIONS MEASURED  BY  DOPPLER  SHIFTS  IN  SATEL- 
LTTE  TRANXflSSIONS.  Technical  report  no.  2,  by 
Fernando  de  Mendonca.  25  Oct  61,  138p  23ref8 
Grant  NsG-30-60 
Supersedes  NASA  N62- 10073 


ENGINEERING 

NASA  N63-21345      OTS  $0.  75 

Goddard  Space  Flight  Center,  National  Aeronautics 
and  Space  Administration,  Greenbelt,  Md 

ANALYSIS  OF  THE  DYNAMIC  TESTS  OF  THE 

STRETCH  YO-YO  DE-SPIN  SYSTEM,  by  WiUiam  R. 

Mentzer.  Sep  63,  25p  3refs 

Technical  note  D-1902 


NASA  N63-21325      OTS  $2.  60 

Jet  Propulsion  Lab. ,  Calif.  Inst,  of  Tech. .  Pasadena 
LFTHIUM-BOILING  POTASSIUM  REFRACrbrY 
IfL'^^cn^?'^  FACILITY,  by  J.  P.  Davis,  G.  M.  Kikin. 
W.  M.  PhiUips,  and  L.  S,  Wolf  son.  31  Aug  63    22d 
Contract  NAS7-100  ^      '     ^'     . 

Technical  rept.  no.  32-508;  NASA  CR-51236 
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NASA  N63-18043      0TS$1.60 

Langley  Research  Center.  National  Aeronautics  and 
Space  Administration,  Langley  Station,  Va. 
AN  INVESTIGATION  OF  THE  EFFECT  OF  TARGET 
TEMPERATURE  ON  PROJECTILE  PENETRATION 
AND  CRATERING,  by  William  H.  Kinard  and 
C.  H.  Lambert,  Jr.  28  Jul  58,   19p  4ref8 
Research  memo  no.  RM-L58E14     ' 


UCRL-7221   GTS   $1.60 

Lawrence  Radiation  Lab. ,  U.  at  California, 

Livermore. 
HYDRODYNAMIC  PRESSURE  MEASUREMENT  IN 
GRANITE  NEAR  AN  UNDERGROUND  NUCLEAR  EX- 
PLOSION, by  D.  B.  Lombard  and  D.  V.  Power 
14  Mar  63,  12p  7refs 
Contract  W7405-eng-48 


PB  163  793   GTS   $12.50 

Naval  Civil  Engineering  Lab. ,  Port  Hueneme.  Calif. 
STUDY  AND  ANALYSIS  OF  DAMAGE  BY  TYPHOON 
KAREN  ON  GUAM,  by  R.  M,   Webb.  J.  T.  OBrien,  and 
E.  J.  Beck,  Jr.    29  Mar  63,  171  p   39ref8 
Technical  note  497 

DESCRIPTORS:  •Tropical  cyclones.  •Storms.  •Disas- 
ters, Damage,  •Pacific  Islands.  Structures,  Harbors. 
Piers,  Military  facilities.  Water  supplies.  Communica- 
tion systen^s.  Analysis. 

An  engineering  study  was  made  of  the  effects  of  Typhoon 
Karen,  which  struck  the  island  of  Guam  on 
11  November  1962,  with  sustained  winds  estimated  up 
to  ISO  knots  and  gusts  to  176  knots.    The  assessments 
of  damage  and  the  recommendations  in  this  report  are 
based  on  one- site  observations  in  the  aftermath  of  the 
storm  by  a  team  of  NCEL  engineers,  on  interviews 
with  I^iblic  Works  Center  personnel  of  Guam,  and  on  r^ 
ports  by  other  observers.    Recommendations,  proposed 
research  and  development,  and  suggested  new  criteria 
are  detailed. 


PNE-108F    OTS   $2.00 

Sandia  Corp, ,  Albuquerque,  N.  Mex. 
PARTICLE  MOTIC»J  NEAR  A  NUCLEAR  DETONATION 
IN  HALITE.    Final  rept.  on  Proj.  GNOME,  by  W.  D. 
Weart.    Feb  63,    80p   12rpfs 


SCR-583  OTS  $1.60 

Sandia  Corp. ,  Albuquerque,  N.  Mex. 
RELIABIUTY  ASSURANCE  FOR  CUSTOM  TESTERS, 
by  B.  O.  Allen  and  W.  W.  Westman.  Jan  63,  12p 
Contract  AT(29- 1)789 


SCR-582  OTS  $1.50 

SanJia  Corp. ,  Aiouquerque,  N.  Mex. 
RELIABLE  SYSTEMS  VERSUS  AUTOMAHC  TESHNG, 
by  Alan  D.  Swain.   Jan  63,  12p  39ref3 
Contract  AT(29- 1)789 


SCR-611   OTS   $1.60 

Sandia  Corp. ,  Albuquerque,  N.  Mex. 
SURVEYING  AND  EVALUATING  SUPPUER  QUALITY 
SYSTEMS,  by  David  L.  Field.   May  63,  20p  7ref8 
Contract  AT(  29 -1)7  89 


TID- 18502      OTS   $3.60 

Texas  U. ,  Austin. 
FEASIBILITY  OF  CREATINE  SPHERICAL  CAVITIES 
IN  UNDERGROUND  SALT  DOMES.    Progress  rept. 
Feb-Mar  63.    40p 
Contract  AT(29-2)1051 

Aeronautical  Engineering 

PB  163  722       OTS  $21.00 

[Aerospace  Medical  Research  Labs.  (6570th)  Aero- 
space Medical  Dlv.  ]  Wright- Patterson  AFB,  Ohio. 
HANDBOOK  OF  LIQUID  OXYGEN  SYSTEMS.  VOLUME 
L    AIRCRAFT  LIQUID  OXYGEN  EQUIPMENT,  by  ' 

Clyde  G.  Roach  and  Betty  M.  Chin.    Nov  56,  383p 
WADC  Technical  rept.  56-260,  Vol.  I;  AD- 110  533 

DESCRIPTORS:  "Aircraft  equipment,  *Liquefied  gases, 
•Oxygen,  Design,  Test^,  'Handbooks. 

A  brief  history  of  the  work  of  the  Air  Force  with  oxygen 
covering  the  years  from  1921  to  the  present  is  pre- 
sented.   Liquid  oxygen  and  gaseous  systems  are  com- 
pared, giving  the  advantages  and  disadvantages  of  each. 
Appended  to  the  report  are  a  number  of  previously 
published  reports,  together  comprising  a  survey  of  the 
field  and  covering  the  problem  from  several  angles. 
(Author) 

PB   163  723       OTS  $14.00 

(Aerospace  Medical  Research  Labs.  (6570th),  Aero- 
space Medical  Dlv. )  Wright-Patterson  AFB,  Ohio. 
HANDBOOK  OF  LIQUID  OXYGEN  SYSTEMS.    VOLUME 
IL    GROL!ND  EQUIPMENT  FOR  AIRCRAFT  LIQUID 
OXYGEN  SYSTEMS,  by  Clyde  G.   Roach,  Mark  A. 
Moon,  and  Betty  N.  Chin.    Nov  56,  209p 
WADC  Technical  rept.  56-260,  Vol.   II;  AD- 110  534 

DESCRIPTORS:   ♦Aircraft  equipment,  Ground  support 
equipment.  Design,  Tests,  'Liquefied  gases.  'Oxygen, 
Handling,  Storage.  Evaporation,  'Handbooks. 

A  brief  discussion  of  the  precautions  in  the  handling 
and  storage  of  liquid  oxygen  is  presented.    Evaporation 
losses  of  liquid  oxygen  storage  tanks  of  various  sizes 
are  also  included.    Appendices  to  the  report  are  a 
number  of  previously  published  specifications  covering 
the  oxygen  generating  equipment,  liquid  oxygen  storage 
tanks,  and  allied  equipment.   (Author) 
(See  also  PB  163  722) 

PB  163  819       OTS  $1.60 

Battelle  Memorial  Inst, ,  Columbus,  Ohio. 
FORMAL  DEFINITIONS  OF   REALIABILITY.  Special 
rept.  by  D.   E.  Debeau,  G.  Kuhn,  and  W.  L.  Swager. 
20  May  57,   I6p 
Contract  AF  33(616)3344 
AD- 133  094 

DESCRIPTORS:  ♦ReliabiUty,  Propellers,  Hazards, 
Control  systems. 


^ 


This  report  was  incorrectly  announced  as  PB  163  664 
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AD-400  470  OTS  $8.60 

Engeliard  Industries,  Inc.,  East  Newjj^k, 
APPUED  RESEARCH,    FABRICATION 
OF  2300OF  TrlEKMOCO'JPLE  I-OK  MB 
PROPULSION  SYSrEMS.    Final  rept.  by 
Greenberg  aixl  Edward  D.  Zysk.  jan  63, 
Contract  AF  33(615)7825 
ASD-TDR-&2-8«Ji 


DESCRIPrORS:     •Temperature  sensitive  elements, 
•Thermocouples,  *GoM  alloys,  *Palladi  im  aUoys, 
•Platinum  alloys,  •Iridium  alloys,  Staiii   ty.  Thermal 
stresses,  Mec  la-ii^l  pr.jperties,  •Jet  e  i  ji  les, 
•Exhaust  gass^s. 


De/elopment  work  on  two  thermocouple 
for  use  in  aircraft  jet  engines  to  tempt 
2300OF  is  reported.  Tie  two  couples 
pallaiJiuin  vs,  platinum  15%  iridium 
vestigated,  and  Platinel  2.  a  propietary 
duced  jy  Engelhard  Industries.  Inc.  Rel 
latter  thermocoi^jle  in  the  jet-engine 
shown.    Fabrication  techniques  for 
basic  termocoiqjle  geometries  as  well  at 
data  for  same  art:  presented.    (Author) 
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PB  163  718   OTS    $1.10 

Engineering  Div. ,  Air  Materiel  CommiJid,  Wright- 
Patterson  AFB,  Ohio. 
THE  CENTER  OF  GRAVITY  OF  A  FULLY  LOADED 
F-85  EJECTION  SEAT  IN  THE  EJECTI  Jn  POSITION, 
by  H.  T.  E.  Hertzberg  and  Gilbert  S.  D^iels, 
14  Mar  50,  6p 
Serial  no.  MCREXD-45341-4-5 


DESCRIPTORS:   •Aircraft  equipment,  Ai 
'Ejection  seats.  Gravity,  Tests,  Pilots, 

The  e.g.  of  an  F-86a  Ejection  Seat  has 
by  suspension  in  two  positidns  under  full 
been  shown  that  the  c.  g.  varies  for  each 
cording  to  size,  weight,  and  body  build, 
position , of  the  subject  on  the  seat.  Thus 
individual  may  be  thought  of  as  an  area  r 
point.   (Author) 


NASA  N63-17993      OTS  $1.60 

Flight  Research  Center,  National  Aeroiiutics  and 
Space  Administration,  Edwards,  Callfo  hla. 

REVIEW  OF  TECHNIQUES  APPLICABLfl 

RECOVERY  OF  LIFTING  HYPERVELOqfTY 

mCLES,  by  Joseph  Weil  and  Gene  J 

declassified  12  Jun  63.   17p  3refs 

Technical  memo  no.  X-334 


AD-294  387  OTS  $3. 60 
National  Bureau  of  Standards,  Wajhingtoi,  D.  C. 


THERMOELECTRIC  Ai«ID  MECHANICAL 
OF  PLATINEL  II  THER.Ma:OUPLES  [N 
ATMOSPHERES.    Final  rept.  on  Pnase  2, 
on  Advisory,  Evaluating,  and  Testing 
Develc^ment  of  Temperature  Sensing  El 
Paul  D.  Freeze  an  J  Lief  O.  Olsen.  Nov  6: 
Contract  AF  33(616)61-01 
ASD-TDR-62-835 
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DESCRIPTORS;    •T.iermocouples,  •Gold  aUoys, 
•PalUdium  alloys,  •Platinum alloys,  *Tliermot]  xtriclty 
Mecha  Ileal  pr(^)enies,  Stability,  T.iermal  nr-sses. 
Oxidation.  ♦Exhaust  gases.  •Temperature  sensitive 
elements,  •Jet  engines,  Turbopr.jp&l  I  ?r  j3t  engines. 

The  thermoelectric  staJnIity  of  Platinel  II  diermo- 
couples  was  found  to  be  quite  good.    In  ;;eneral, 
temperature  indications  c^ia.iged  no  mor-  than  3/4 
percent  from  original  calibrations  after  being  heated 
in  air  at  temperatures  14)  to  2200oF  for  1500  hours. 
However,  when  heated  to  2300OF  these  changes  were 
exceedaj  in  about  100  hours.   Increasing  thermocoimle 
wire  diameter  from  0.020  to  0.030  Incii  resulted  in  a 
marked  Increase  in  stability.   Althougli  thers  was  some 
embrlttlement  no  test  thermocouple  failed  chrougii 
heating  to  2300OF  for  a  period  of  15X)  liours.    The 
temp<irature  indications  of  engiie-type  Plarliel  II 
thermocoiple  probes  changed  only  slightly  after 
exposure  to  600  cycles  of  severe  thermal  shocking 
from  about  lOQOF  to  2000OF.  Six  of  the  probes  have 
survived  700  thermal  shock  cycles  with  no  apparent 
damage.    (Author) 


Chemical  Engineering 


WAPD-T-1547   OTS    $2.60 

Bettis  Atomic  Power  Lab. ,  Pittsburgh,  Pa. 
ANALYSIS  OF  GAS-LIQUID  FLOW  PATTERNS, by 
E.  Quandt.  Nov  62,  25p  ISrefs 
Contract  AT(  11- 1)GEN- 14 


NASA  N63-21361      OTS  $1.60 

Jet  Propulsion  Lab. ,  Calif.  Inst,  d  Tech. ,  Pasadena. 
THE  DEVELOPMENT  OF  THE  SURVEYOR  GAS 
CHROMATOGRAPH,.  by  W.  F.  Wllhlte.   15  May  63,   19p 
3ref8 

Contract  NAS7-100 
Technical  rept.  no.  32-425;  NASA  CR -51007 


ORNL-TM-441  OTS  $S.60 

Oak  Ridge  National  Lab. ,  Tenn. 
CHEMICAL  TECHNOLOGY  DIVISION,    UNIT  OPER- 
ATIONS SECTION  MONTHLY  PROGRESS  REPORT, 
NOVEMBER  1962,  by  M.  E.  Whatley,  P.  A.  Haas, 
R.  W.  Horton,  A.  D.  Rvon,  and  J.  C.  Suddath. 
3  May  63,  9-^  5refs 
Contract  W74)5-^,Tg-26 


Electrical  and  Electronic  Engineering 


Order  from  GPO  $2.  50  as 
D  217. 12:2230 


Bureau  of  Naval  Weapons,  Washington,  D.  C. 
WORKMANSHIP  AND  DESIGN  PRACTICES  FOR 
ELECTRONIC  EQUIPMENT,    1  Dec  62,  465p  48refs 
Repc  no.  OP  2230,  rev.  2,  supersedes  OP  2230, 
rev.   1 
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DESCRIPTORS:   •Electronic  equipment;  •Instruction 
manuals,  •Military  requirements,  Maintenance 
personnel.  Safety,  Maintenance,  Construction,  Design, 
Structural  parts.  Engineering,  Protective  treatments, 
Electrical  equipment,  Electric  cables.  Materials. 

This  pamphlet  has  been  prepared  as  a  guide  for  the 
design  and  construction  of  military  electrical  and 
electronic  equipment.   The  information  should  not  be 
construed  as  a  specification,  but  as  a  guide  in  design- 
ing for  reliable  performance  and  ease  of  manufacture, 
inspection,  operation,  maintenance,  and  repair  ot 
equipments.   This  publication  is  intended  primarily 
for  engmeers  and  technicians  who  must  translate  cir- 
cuit designs  or  breadboard  models  into  a  product  de- 
sign, and  those  who  must  manufacture  or  inspect  the 
final  products  in  accordance  with  the  applicable  detail 
performance  specifications.   Because  of  the  great  vari- 
ety of  electronic  equipments  and  the  many  factors 
which  influence  individual  design  considerations,  only 
recommended  basic  practices  of  general  application 
are  included. 


NASA  N63-20891      OTS  $2.  75 

Case  Inst,  of  Tech. ,  Cleveland,  Ohio. 
AN  ANALYSIS  OF  A  VORTEX  TYPE  MAGNETO- 
HYDRODYNAMIC  INDUCTION  GENERATOR,  by 
L.  L.  Lengyel  and  Simon  Ostrach.  Sep  63,   136p. 
24refs 

Grant  NsG-198-62 
Technical  note  D-2006;  supersedes  NASA  N63- 12964 


AD-402  830      OTS  $7. 60 

General  Electric  Co. ,  Syracuse,  N.  Y. 
FIELD  EFFECT  TRIODES  AND  SPACE  CHARGE 
LIMITED  TRIOCCS.  Quarterly  rept.  no.  2,   1  Sep- 
30  Nov  62,  by  J.  M.  Blank,  W.  Tantrapom, 
K.  K.   Reinhartz,  and  W.  L.  Willis.  [l%2l  71p  9refs 
Contract  DA  36 -039 -sc -90756 

DESCRIPTORS:  ♦Semiconductor  devices,  •Triodes, 
'Metal  films,  *Thin  films.  Dielectrics,  Theory, 
•Vapor  plating,  ♦Cadmium  compounds.  Sulfides, 
^ec  rystallizatlon 

rhe  possible  conduction  mechanisms  for  thin -film, 
field  effect  triodes  are  discussed.    Experimental  find- 
ngs  seem  to  rule  out  charge  redistribution  and  sub- 
>tantiate  the  change  in  injection  rate  and  trap  emptying 
mechanism.   The  wire  masking  for  source-drain  gaps 
and  CdS  evaporation  from  a  Drumheller  source  are  de- 
scribed.   Methods  of  depositing  SiO  to  obtain  both  good 
adherance  and  isolation  are  given.    Both  ac  and  dc 
measurement  for  field  effect  triodes  are  discussed  and 
characteristics  of  these  devices  tabulated.    A  modifica- 
tion of  the  theory  for  space  charge  limited  triodes  and 
a  set  of  experimental  conditions  to  obtain  SCL  action 
are  presented.  These  conditions  pertain  to  the  film 
resistivity  and  current  density  in  the  CdS  layer.   The 
post  deposition  treatment  of  CdS  films  including  heat 
treatment  in  Cd  vapor  and  recrystaliization  is  described. 


AD- 276  655      OTS  $7.  60 

General  Electric  Co. ,  Syracuse,  N.  Y. 
SOLID  STATE  MICROELECTRONIC  SYSTEMS  PRO- 
GRAM. Quarterly  rept.  no.  3,   1  F^-1  May  62,.  by 
Ri>  Warr,  L.   Ragonese,  and  G.  Danielson.  [1962]  7 2p 
Contract  DA  36 -039 -sc- 87466 

DESCRIPTORS:  •Semiconductor  devices,  •Microminia- 
turizatiofr (Electronics),   *Electronic  circuits,  •Re- 
liability (Electronics),  Digital  systems,  •Band -pass 
filters 

A  discussion  of  the  progress  occurring  during  this  per- 
iod is  given,  which  includes  results  of  studies  on  power 
dissipation,   reliability  and  adjustability.    Studies  have 
continued  on  the  design  technique  for  the  minimum 
power  dissipation  design  of  the  DCTL-  NOR  circuit.    A 
description  is  given  of  a  method  for  determining  the 
minimum  acceptable  base  current  in  the  DCTL -NOR 
circuit.    Procedures  are  presented  that  represent  solu- 
tions to  the  problem  of  selecting  optimum  component 
tolerances  that  maximizes  system  reliability  within  the 
constraints  of  specifications  such  as  frequency  of  opera- 
tion, load  capability,  operating  temperature  and  packing 
density.    A  description  is  given  of  the  Laboratory  imple- 
mentation of  digital  filters  and  measurement  of  their 
transfer  functions.    The  transfer  functions  were  evalu- 
ated at  1600  cps  ifc'here  operation  as  a  tone  selector 
migjit  take  place.  (Author) 

NASA  N63-16154      OTS  $5.  60 

Instrumentation  Lab. ,  Mass.  Inst,  of  Tech. , 

Cambridge. 
APOLLO  GUIDANCE  AND  NAVIGATION.   RELIABILITY 
HANDBOOK  FOR  ELECTRONIC  DESIGNERS,  by 
a  W.  Mayo,  Jr.  and  E.  T.  Driscoll.  Aug  62,  60p 
Contract  NAS(9-153 
Report  no.   R-368 


NASA  N63-21313      OTS  $7.  60 

Redel,  Inc. ,  Anaheim,  Calif. 
EVALUATION  OF  CRITICAL  PROPERTIES  OF  SE- 
LECTED MATERIALS  FOR  ELECTRONIC  PACKAG- 
ING PURPOSES.  Final  rept. ,  5  Mar  62-30  Jun  62,  by 
Jay  W.  DeDapper.   1  Aug  62,  79p. 
Contract  NAS7-100 
Report  no.   RML-4;  NASA  CK-51244 


SCTM- 288-62(1 4)      OTS   $5.60 

Sandia  Corp. ,  Albuquerque,  N.  Mex. 
MUTUAL  AND  SELF -IMPEDANCE  OF   ELECTRI- 
CALLY SHORT  ANTENNAS,  by  D.  H.  Denton. 
Sep  62,  59p 
Contract  AT(  29-1)789 
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Ordnance,  Missiles,  and  Sotelli 


PB  163  702      OTS   $1.60 

(Aerospace  Medical  Research  Labs. 

Medical  Div.  )  Wright-Patterson  AFB, 
CONSIDERATIONS  IN  PREDICTION  OF 
ABILITY.    Rept.  on  Human  Factors  in 
tems,  by  Robert  G.  Lowder.    Nov  59, 
WADC  Technical  note  59-378;  AD- 233 
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DESCRIPTORS:  •Weapon  systems,   "MaWtenance 
Mathematical  prediction.  Maintenance  pt 
Malfunctions,  Maintenance  tools,   ♦Humwi 
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A  major  concern  of  the  Ai^  Force  is  the 

difficulty  of  maintaining  increasingly 

systems.    This  report  is  intended  to  ill 

situation  by  suggesting  a  method  of  pr 

maintenance  will  be  required  by  a  s 

into  production.    If  maintenance 

excessive,  changes  in  the  system  can  bt 

the  hardware  stage  is  reached.    Recomi^^ndat 

made  for  the  construction  of  a  predicii 
(Author)  *^ 
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NASA  N63-21 344      OTS  $1.00 

Goddard  Space  Fligjit  Center,  National 
and  Space  Administration,  Greenbelt, 
A  CONTRIBUTION  TO  THE  THEORY 
INCLINATION  OF  CLOSE  EARTH 
Shinko  Aoki.  Sep  63,  34p  13refs 
Technical  note  D-1858 


NASA  N63-20247      OTS  $1.60 

Goddard  Space  Flight  Center,  National  JAeronautics 
and  Space  Administration,  Greenbelt,  1  ^  d. 
EXPRESSING  MASS  UNBALANCE,  by  nJ  fc.  Schaller 
and  J.  Mayne  Lewallen.  May  61,   13p 
Report  no.  321 .  3(JL)10;  NASA  TM-X-SO^^S 


NASA  N63-21270      OTS  $0.  75 

Goddard  Space  Flight  Center,  National  Aeronautics 
and  Space  Administration,  Greenbelt,  [  d. 
A  METHOD  TO  OPTIMIZE  THE  SOLAf    CELL 
POWER  SUPPLY  FOR  INTERPLANETAF^  SPACE- 
CRAFT, by  Grady  B.  Nichols.  Sep  63,  2^> 
Technical  note  D-1846 


NASA  N63-21 120      OTS  $2.  60 

Jet  Propulsion  Lab. ,  Calif.  Inst.  ofTedli 
JPL  25- FOOT  SPACE  SIMULATOR  SOL^Hr 
ANCE  AND  MARINER  TEST  RESULTS 
TO  FLIOfT   DATA,   by  W.  R.  Howard. 
Contract  NAS7-100 
Technical  memo  no.  33-137;  NASA  CR-$()997 
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Presented  at  the  NASA  Conference  on  Soi 
Research  and  Technology,   Washingcon,  H^b 
1963. 
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NASA  N63-21350      OTS  $6.  60 

Jet  Propulsion  Lab. ,  Calif.  Inst,  of  Tech. ,  Pasadena 
SPACE  PROGRAMS  SUMMARY  NO.  37 -2Z  VOLUME 
III,  FOR  THE  PERIOD  MAY  1,   1963  TO  JUNE  30, 
1963.  THE  DEEP  SPACE  INSTRUMENTATION  FACIL- 
ITY. 31  Jul  63,  61p  5refs 
Contract  NAS7-100 
NASA  CR-51099 


NASA  N63-18904      OTS  $1.60 

Langley  Research  Center,  National  Aeronautica^^ffi^-'; 

Space  Administration,  Langley  Station,  Va. 
MATERMLS  AND  STRUCTURES  FOR  MANNED 
SPACE  STATIONS,  by  Robert  S.  Osborne,  Clarence  O. 
Keffer,  and  George  Look.  [1962]  14p  6refs 


Order  from  GPO 
NAS  I.l2:il5 


$0.  35  as 


Langley  Research  Center,  National  Aeronautics  and 
Space  Administration,   Langley  Station,   Va. 
METHOD  FOR    APPROXIMATING  THE   VACUUM 
MOTIONS  OF  SPINNING  SYMMETRICAL  BODIES  WITH 
NONCONSTANT  SPIN  RATES,   by  C.   William  Martz. 
1%1,  20p6refs 
Technical  rept.  R-1 15;  NASA  N63- 14781 

DESCRIPTORS:  •Space  flight.  Motion,  Spin.  Vacuum 
apparatus,   •Eulers  angles,   •Flight  paths,   Attitude 
control  systems,  •Trajectories,  Oscillation.  Damping. 

The  analysis  includes  nonconstant  spin  rates  and 
inertias  and  considers  the  effects  of  time- varying  thrust 
misalinements,  mass  unbalance,  and  jet  damping.  TTie 
method  was  developed  for  bodies  having  small  trans- 
verse angular  velocities.     Results  are  presented  in  the 
form  of  equations  for  space- referenced  Euler  angles, 
flight-path  angles,  body- referenced  attitude  rates,  and 
earth- referenced  vehicle-trajectory  coordinates.  Also, 
equations  for  maximum  wobble  have  been  derived  for 
certain  input  conditions.    Comparisons  with  numerical 
solutions  are  included  for  two  sample  problems. 
(Author) 


NASA  N63-21893      OTS  $0.  50 

Langley  Research  Center,  National  Aeronautics  and 
Space  Administration,  Langley  Station,  Va. 
SIMULATOR  STUDY  OF  A  SATELLITE  ATTITUDE 
CONTROL  SYSTEM  USING  INERTIA  WHEELS  AND 
A  MAGNET,  by  James  J.  Adams,  W.  E.  Howell,  and 
Hugh  P.  Bergeron.  Oct  63,  18p  8refs 
Technical  note  D-1969 


Order  from  GPO  $0.  30  as 
NAS  1.12:129 

Langley  Research  Center,  National  Aeronautics  and 
Space  Administration,  Langley  Station,   Va. 
A  THEORETICAL  STUDY  OF  THE  TORQUES  IN- 
DUCED BY  A  MAGNETIC  FIELD  ON  ROTATING  CY- 
LINDERS AND  SPINNING  THIN-WALL  CONES.    CONE 
FRUSTUMS,    AND  GENERAL  BODY  OF  REVOLUTION, 
by  G.   Louis  Smith,     1%2,    I6p  7refs 
Technical  rept.  R-129;  AD- 272  613;  NASA  N63- 12596 
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DESCRIPTORS:  •Satellites  (Artificial).  •Cylindrical 
bodies,   •Conical  bodies,   •Bodies  of  revolution.  Motion, 
Spin,  Damping,  Torque,  •Magnetic  fields. 

The  electromagnetic  field  equations  are  applied  to  non- 
ferromagnetic  conducting  thin- wall  cylinders,  cones, 
and  cone  frustums,  with  extension  to  the  general  thin- 
wall  body  of  revolution  slowly  spinning  in  a  honK>gene- 
ous  magnetic  field,  in  order  to  calculate  the  induced 
eddy  currents  and  resulting  torques.    The  solutions  to 
these  cases  have  direct  application  in  calculating  the 
magnetic  torques  tending  to  damp  the  rotation  of 
spinning  and  tumbling  satellites.    (Author) 


NASA  N63-2U02      C)TS$6.00 

Martin -Marietta  Corp. ,  Baltimore,  Md. 
SPACE  FLIGHT  HANDBOOKS.     VOLUME  I:  ORBITAL 
FLIGHT  HANDBOOK.   PART  Z    MISSION  SEQUENCE 
PROBLEMS,  by  George  Townsend  and  Donald  Kraft. 
1963,  >»43p.  refs 
CkMiiract  NAS8-5031 
NASA  SP-33,  pc.  2 


NASA  N63-2U03      OTS$5.00 

Martin -Marietta  Corp. ,  Baltimore,  Md. 
SPACE  FLIGHT  HANDBOOKS.  VOLUME  I:  ORBITAL 
FLIGHT  HANDBOOK. PART  3.   REQUIREMENTS,  by 
George  Townsend  and  Donald  Kraft.   1963,  384p  refs 
Contract  NAS8-5031 
NASA  SP-33,  pt.  3 


NASA  N63-21I04      OTS$2.75 

Martin -Marietta  Corp. ,  Baltimore,  Md. 
SPACE  FLIGHT  HANDBOOKS.   VOLUME  2r  LUNAR 
FLIGHT  HANDBOOK.   PART  1.  BACKGROLTND  MA- 
TERIAL, by  Fred  Martikan  and  Frank  Santora.   1963, 
I43p.  refs 
Contract  NAS8-5031 
NASA  SP-34,  pc.   1 


NASA  N63-2I106      OTS$6.00 

Martin -Marietta  Corp. ,  Baltimore,  Md. 
SPACE  FLIGHT  HANDBOOKS.  VOLUME  2  LUNAR 
FLIGHT  HANDBOOK.   PART  2.  LUNAR  MISSION 
PHASES,  by  Fred  Martikan  and  Frank  Santora.   1963, 
444p.   refs 
Contract  NAS8-5031 
NASA  SP-34,  pt.  2 


NASA  N63-21106     GTS  $3. 00 

Martin -Marietta  Corp. ,  Baltimore,  Md. 
SPACE  FLIGHT  HANDBOOKS.  VOLUME  2:  LUNAR 
FLlCtn  HANDBOOK.  PART  3.  MISSION  PLANNING, 
by  Fred  Martikan  and  Frank  Santora.   1963,   156p.  refs 
Contract  NAS8-5031 
NASA  SP-34,  pt.  3 


Sanitation  and  Safety  Engineering 

TlD-3552  (Rev  .  2)    OTS  $0. 50 

Atomic  En ergy~Commi88ion.  Div.  of  Technical 
Information  Extension,  Oak  Ridge,  Tenn. 
SHIPPING  AND  STORAGE  OF   RADIOACTIVE  MATE- 
RIALS. A  literature  search,  comp.  by  Theodore  F. 
Davis.  Aug  63,   26p.  308  refs. 


HW-SA-2276      OTS  $1.60 

Hanford  Atomic  Products  Operation,   Richland,  Wash. 
A  TEST  PROCEDLIRE  FOR  EVALUATING  RESPIRA- 
TORY PROTECTIVE  DEVICES,  by  D.  E.  Wisehart. 
14  Nov  61,   lip 
Contract  AT(45- 1)1350 


ORNL-TM-507      OTS  $2.60 

Oak  Ridge  National  Lab. ,  Tenn. 
RADIATION  SAFETY  AND  CONTROL  AT  THE  OAK 
RIDGE  NATIONAL  LABORATORY.   1960-1962,  by 
F.  R.  Bruce.    5  Apr  63,   26p 
Contract  W7405-eng-26 


FOOD,  HANDLING,  AND  PACKAGING 
EQUIPMENT 

TID- 17557    OTS   $1.00 

Fish  and  Wildlife  Service,  Seattle.  Wash. 
RADIATICW  OF  FISH,    ANNUAL  REPORT, 
OCTOBER  1%1 -SEPTEMBER  1962.    PARTI.    APPLI- 
CATION OF  RADIATION-PASTEURIZATION  PROC- 
ESSES TO  PACIFIC  CRAB  AND  FLOUNDER.  PART  II. 
EFFECTS  OF   IONIZING  RADIATION  ON  LIPIDS  OF 
FISH,  by  David  Miyauchi,  Melvin  Eklund,  and 
Virginia  F.  Stout.    11  Oct  62,  42p   lOrefs 


MACHINERY,  FABRICATION,  AND 
ACCESSORY  EQUIPMENT 


Order  from  GPO  $0. 15  as 
C41.2:V55 

Business  and  Defense  Services  Administration,  Dept. 

of  Commerce,  Washington,  D.  C. 
THE  AUTOMATIC  VENDING  MACHINE  INDUSTRY; 
ITS  GROWTH  AND  DEVELOPMEJ^,  by  Charles  F. 
Daoust,   Angelina  P.  McEntee,  and  James  L.  Oliver. 
1962,  25p5ref8 

DESCRIPTORS:  •Vending  machines.  Industrial  produc- 
tion, Distribution,  Commerce 
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Automatic  vending  machines,  providing 
o(  the  public  with  goods  and  services  ai 
day,  play  an  important  role  in  the  AmerHcan 
tion  system.   They  have  become  a  n 
a  convenience,  and  in  recent  years 
commercial  uses  have  broadened.    For 
the  prospects  ot  automatic  vending,  maqtii 
turers  and  route  operators  are  bright, 
are  examined  in  this  study,  which  also 
statistics  and  background  data. 
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PB  163  708      OTS  $1.10 

(California  U. ,  Los  Angeles. 
NOTES  ON  SOME  SCHEDULING  PROBLEMS.   Rept. 
on  Management  Sciences  Research  Project,  by  James  R. 
Jackson.   1  Oct  54,  7p 
Contract  Nonr- 233(02) 
Research  rept.  n6.  35 


DESCRIPTORS:  'Management  enginee 
•Industrial  production.  Machines, 


rlig,  •  Scheduling, 
Tran  e  portation 


sligli 


A  theorem  is  developed  which  is  a  s. 
of  some  of  the  work  of  Selmer  Johnson 
and  Three -Stage  Production  Schedules 
Included,  "  RAND  Publication  P-402, 
1953).    It  is  pointed  out  that  Johnson's  r^ult 
tained  from  this  theorem. 
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Engines  and  Propulsion  S/sfems 

TID-7653(Pt.l)   OTS   $3.00 

Atomic  Energy  Commission.  Div.  of  lilechnlcal 
Information  Extension,  Oak  Ridge,  Tnin 
PROCEEDINGS  OF  NUCLEAR  PR0PUL$IOJ 
ENCE,    NAVAL  POSTGRADUATE  SCHq(;)L, 
CALIFORNIA,    AUGUST  15-17.    1962 
101 refs 


TID- 1 5222  OTS  $3.60 


Geoscience.  LtcW,  Solana  Beach.  Cali|r 
HIGH  ACCELERATION  FIELD  HEAT 
AUXILIARY  SPACE  NUCLEAR  POWEBl 
Quarterly  technical  rept.   1  Sep- .'X)  Nov 
Poppendiek.  N.  D.  Greene,  and  H.  G 
17 refs 
Contract  AT( 04- 3)409 


TID- 1 7707   GTS   $4.60 


Geoscience  Ltd. .  San  Diego.  Calif. 
HIGH  ACCELERATION  FIELD  HEAT 
AUXILIARY  SPACE  NUCLEAR  POWEF 
Quarterly  technical  rept.   1  Sep-3l  Nov 
Poppendiek.  N.  D.  Greene.  F.  R.  MacOonald 
H.   R.   Wright.     42p   9refs 
Contract  AT(04- 3)409. 
GLR-li 


TRANSFER  FOR 

SYSTEMS. 
4l.  byH.  F. 
' ughes.    3lp 


CONFER - 
MONTEREY, 
ul  63.    226p 


TRANSFER  FOR 

SYSTEMS. 
42   byH.  F. 
and 


TID-18474   OTS   $1.60 

Geoscience  Ltd. ,  San  Diego,  Calif. 
HIGH  ACCELERATION  FIELD  HEAT  TRANSFER 
FOR  AUXILIARY  SPACE  NUCLEAR  POWER  SYSTEMS. 
Quarterly  technical  rept. ,   1  Dec  62-28  Feb  63  by  H.  F. 
Poppendiek,  N.  D.  Greene.  F.  R.  MacDonald,  and 
R.  K.  Livett.  17p 
Contract  AT(04- 3)409 


LADC-5458   OTS   $1.60 

Los  Alamos  Scientific  Lab. ,  N.  Mex. 
CRYOGENIC  TECHNOLOGY  IN  THE  NUCLEAR 
ROCKET  PROGRAM,  by  E.  F.  Hammel.  62,   14p  Iref 
Contract  W7405-eng-36 


NASA  N63-21625      OTS  $2.  60 

Marshall  Space  Flight  Center,  National  Aeronautics 
and  Space  Administration,  Huntsville,  Ala. 
ERROR  ANALYSIS  OF  PROPULSION  SYSTEM  PA- 
RAMETER EVALUATION  FOR  SATURN  SA-1,  by 
C.   R.  Fulmer.  20  Apr  62,  28p  2refs 
MTP-AERO-62-37;  NASA  TM  X-50286 


MATERIALS 

TID-18246      OTS   $1.10 

Allt8-Chalmer*s  Mfg.  Co. ,  Washington,  D.  C. 
SHEAR  TEST  OF  AGOT  GRAPHITE,  by  R.  Michel. 
17  Feb  60,  8p  Iref 
Contract  AT(  10- 1)925 


PB  163  795      OTS   $1.60 

Army  Prosthetics  Research  Lab.,  Walter  Reed  Army 

Medical  Center,  Washington,  D.  C. 
CORRELATION  OF  AIR  OVEN  AND  AIR -GLYCERINE 
TYPE  CURING  OF   VINYL  FILMS,  by  Richard  E. 
Norman.    15  Aug  57,   17p  2refs 
Technical  rept.  no.  5739;  AI>140  292 

DESCRIPTORS:  •Plastic  films,  'Vinyl  plastics. 
Aging  (Materials),  Physical  properties.  Driers 
(Apparatus),  Air,  Glycerols.  

The  purpose  of  this  investigation  is  to  present  a  method 

erf  correlating  the  air-glycerine  bath,  the  Test  Section 

circulating  air  oven,  and  the  Studio  circulating  air  oven 

of  APRL.   Curves  of  physical  properties  plotted  versus 

cure  time  at  specific  cure  temperatures  enable  one  to 

observe  approximate  time  lags  between  air  ovens  and 

glycerine  bath  when  satisfactory  or  equivalent  physicals 

are  desired.  Films  cured  in  the  Test  Section  oven  gave 
lower  physical  properties  than  films  cured  in  the  Studio 
oven  or  glycerihe  Dath.  (Autixji) 
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PB  163  721      OTS$13wOO 

DeBell  and  Richardson,  Inc. ,  Hazardville,  Conn. 
MATERIALS  STUDY   -  HIGH  STRENGTH,  HIGH 
MODULUS  FILAMENT  WOUND  DEEP  SUBMERGENCE 
STRUCTURES.  Final  repc  by  William  J.  Eakins. 
IS  Feb  63,   i88p  28ref8 
Contract  NObs -84672 

DESCRIPTORS:  •Submarine  hulls,  •Filament  wound 
construction,  •Composite  materials,  •Glass  textiles. 
Surface  properties,  •Binders,  •Silanes,  •Finishes  and 
Onishing,  •Epoxy  plastics.  Tensile  prq)erties,  Cor- 
rosive liquids.  Sea  water 

The  purpose  of  this  study  is  to  use  high  modulus,  con- 
tinuous glass  strand  to  develop  an  optimum  combination 

d  finish  and  resin  technique  of  preparation  that  will - 

give  superior  physical  and  environmental  properties  to 
filament  wound  structures  for  deep  submergence  ve- 
hicles.  The  target  abjective  is  a  material  that  has  a 

STv*?^''*  f'^T^  °^  ^^'  ^  P«^  *t  »  "modulus  of 
10. 0  X  100  psi  and  a  density  of  0. 08  lbs /cu  in.  (See 
also  AD- 275  788)  '  ^^^ 


HW-75654    OTS   $3.60 

Hanford  Atomic  Products  Operation,  Richland.  Wash. 
SONIC  DETERMINATION  OF  ELASTICS  CONSTANTS 
IN  GRAPHITE,  by  D.  E.  Colley.    13  Jul  62.  37p  3refs 
Contract  AT(45-l)i350  ^ 


AD-403  727      OTTS  $9. 10 

Hug^s  Tool  Co. ,  Culver  City,  Calif. 
FUNDAMENTAL  STUDIES  OF  COMPRESSIBILITY  OF 
POWDERS.   Final  rept.  Niar  61  -Dec  62,  by  I.  Shapiro. 
Mar  63,   104p  39refs 

Contract  AF  33(616)8006,  Subcontract  to  Universal 
Chemical  Systems,  Inc. 
Rept.  no.  HTC-62-64;  ASD-TDR-63-U7 

DESCRIFTORS:  •Powders,  Ccnpressive  properties, 
•Powder  metals,  •Magnesium,  •Tungsten,  ♦Ceramic 
materials,  •Thorium  compounds.  Oxides,  •Silicon 
compounds.  Dioxides,  •Molybdenum  compounds,  Sul- 
fides, •Tantalum  compounds.  Carbides,  Particle  size. 
Density,  DeformaUon 

The  compressibility  of  a  number  of  powders  of  different 
physical  characteristics  was  measured  at  ambient  tem- 
perature.  The  progress  of  the  compaction  behavior  of 
the  powders  was  followed  by  photomicroscopy-this 
technique  permitted  observing  changes  occurring  during 
compression.   The  difference  between  plastic  deforma- 
tion of  mfetals,  such  as  magnesium,  and  the  fragmenta- 
tion of  ceramics,   such  as  thoria,  could  be  clearly  dem- 
onstrated.  The  compressibility  of  molybdenum  disul- 
fide, a  material  commonly  used  as  a  lubricant,  indi- 
cated a  hij^  degree  of  "plastic"  quality  as  well  as  some 
fragmentation.   Mixtures  of  molybdenum  disulfide  with 
ceramics  reslulted  in  both  types  of  compaction.   The 
applicability  of  several  formulas  relating  porosity  or 
density  of  compacts  with  pressure  is  discussed. 


AD- 268  248      OTS  $3.  60 

Institute  of  Rubber  Research,  U.  of  Akron.  Ohio. 
MOLECULAR  STRUCTURE  AND  PHYSICAL  BEHAV- 
IOR OF  POLYMERS.   Rept.  for  I  Feb  60-1  Feb  61.  or 
Nonmetallic  and  Composite  Materials,  by  M.  Morton 
F.  Bueche,  S.  D.  Gadkary,  and  T.  E.  Helminiak. 
Jun  61,  38p 

Contract  AF  33(616)6965 
ASD  Technical  rept.  61-16 

DESCRIPTORS:   'Polymers,  'Styrene  plastics.  Poly- 
merization, Molecular  weight,  Molecular  structure. 
•Phenolic  plastics,   'Azoles,   •Rubber,   •Fillers,   •Car- 
bon black,  'Elastomers}  •Butadienes,  Mechanical    •  . 
properties 

Linear  polystyrenes  with  reactive  end  groups  and  having 
M\v/Mn  <  I-  10  have  been  prepared.  These  molecules 
have  been  linked  into  star -type  molecules  by  use  of 
silicon  tetrachloride  as  linking  agent.   The  resultant 
branched  polymer  is  found  to  consist  of  both  tri-  and 
tetra -branched  polymer  stars.    A  small  amount  of  poly- 
mer having  twice  the  original  molecular  weight  may  be 
present.    Some  linear  primary  polymer  also  remains. 
These  species  have  been  fractionated  into  well  defined 
groups  so  that  tetra -branched  and  tri -branched  stars 
were  obtained.  Preliminary  measurements  of  the  intrin- 
sic viscosity  in  toluene  indicate  that  the  ratio  of  the  in- 
trinsic viscosity  of  tetra-star  molecules  to  that  of  a 
linear  polymer  of  the  same  molecular  weight  is  about 
0.  89,  whereas  for  tri -star  molecules  it  is  0.  94.    Cal- 
culations are  given  which  show  how  the  molecular 
weight  distribution  of  the  linear  molecules  influences 
the  molecular  weight  distribution  of  the  branched 
polymer.    The  weight -average  molecular  weight  of  a 
new  polymer.  PBI-1,  poly-m-phenylene-bibenzimidazole, 
was  determined,  and  an  estimate  of  its  size  in  solution 
was  made.    It  was  found  to  be  an  extremely  stiff,  ex- 
tended chain.    Creep  measurements  have  been  made  on 
carbon  black  filled  SBR,  styrene -butadiene  rubber,  at 
very  high  stresses. 


NASA  N63-21365      OTS  $4.  60 

MarshaU  Space  Flight  Center.  National  Aeronautics 
and  Space  Administration,  Huntsville,  Ala 
A  STUDY  OF  THE  OUTGASSING  AND  EVAPORATION 
PRODUCTS  OF  SOME  MATERL\LS  UPON  EXPOSURE 
TO  REDUCED  PRESSURE,  by  S.  V.  Caruso  and 
W.  C.  Looney.  2  Apr  62,  48p 
MTP-PiVE-M-62-7:  NASA  TM  X-50413 


Ceramics  and  Refractories 


NAA-SR-MEMO-7861    OTS  $1. 10 

Atomics  International,  Canoga  Park.  Calif. 
KlGH  TEMPERATURE  PHASE  TRANSITION  IN 
BERYLLIUM  OXIDE,  by  Stanley  B.   Austerman. 
31  Oct  62,   I  Op   7ref8 
Contract  AT(ll-l)GEN-8. 
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BBC-117  OTS  $1.60 

Bnish  Beryllium  Co. ,  Cleveland,  Ohio. 
RESEARCH  ON  MODIFIED  BERYLLIDES 
TEMPERATURE  NUCLEAR  MATERIALS, 
progress  rept.  I  Sep- 30  Nov  62,  by  R.  M. 
Stonehouse^  and  W.  W.  Beaver.  3 T Dec  62 
Contract  AT(33-3)20 


GA-3783      OTS  $3.60 

General  Atomic  Div. ,  General  Dynamics 

San  Diego,  Calif. 
ADVANCED  BERYLLIUM  OXIDE  CONCEFfTS 
rept.     17  j«n  63,  40p 
Contract  AT(04-i)187 


(porp. , 

Progress 


TID- 18434      OTS  $2.60 

Massachusetts  Inst,  of  Tech.,  Cambridgi 
BASIC  RESEARCH  IN  CERAMICS  AND  N(*JCRYS- 
TALLINE  SYSTEMS,  by  W.  D.  Kingery.  l(]  L.  Coble, 
A.  R.  Cooper,  Jr. ,  and  T.  R.  Clevenger, 
30  Mar  63.   2lp  2lrefs 
Contract  AT{.JO- 1)2574 


AD-416  036      OTS  $3.  60 

Midwest  Research  Inst. ,  Kansas  City,  Kk) 
A  STUDY  OF  THE  PHYSICAL  BASIS  OF  '  ^E  ME- 
CHANICAL PROPERTIES  OF  CERAMICS.  Summary 
rept.  18  Apr  62-17  Apr  63,  on  Refractory   norganic 
Nonmetallic  Materials,  by  Gordon  E.  Gro  i  a.  Aug  63, 
34p  74refs 

Contract  AF  33(657)8572 
ASD-TDR -63-605,  Part  1. 

DESCRIPTORS:  •Ceramic  materials,  MecHanical  prop- 
erties, •Dielectrics,  Surface  properties,   fracture 
(Mechanics),  •Germanium,  Plasticity,  Absorption 
spectrum,  •Beryllium,  Hall  effect,  •CrysUl  lattices, 
Brittleness.  Ductility,  Scattering,  Bibliogiaphies 


AS  HIGH- 
Quarterly 
•aine,   A.  J. 
16p  2refs 


of  ceijami 


A  literature  survey  of  the  properties  of  ceUamics,  both 
classical  and  more  recent  solid  theory,  is  presented.  A 
better  understanding  of  the  ceramic  prope  rties  as  re- 
lated to  their  electron -lattice  structure  w£  $  gained  by 
correlating  the  mechanical  properties  of  bcjitileness 
and  ductility  with  the  electronic  and  crystaliline  (lattice) 
properties  of  materials.    To  achieve  the  al)f>ve,  three 
goals  were  set:  (1)  To  establish  a  physical  |>asis  for  the 
brittleness  and  ductility  of  insulators  (e.  g.  ^  ceramics) 
and  semi -metallic  materials;  (2)  To  develob  an  under- 
standing of  the  role  of  surface  energy  in  fracture  of 
ceramics  and  other  nonmetals;  and  (3)  To  cjeach  some 
practical  conclusions  regarding  the  scattei  lin  test 
values  for  strength  of  ceramic  specimens.    Experi- 
mental methods  and  results  are  given  for  iiiirface  energy 
and  Hall  coefficients  measurements.  (Authcr) 


TID-18412      OTS   $12.00 

Pennsylvania  State  U.  Mineral  Industries  Experiment 

Station,  University  Park. 
FUNDAMENTAL  STUDIES  IN  HIGH  TEMPERATURE 
MATERLMJ5  PHENOMENA.   SCOPE  I.    HIGH  TEM- 
PERATURE-PRESSURE PHYSICAL  PROPERTY  MEAS- 
UREMENTS.   SCOPE  II.    ELECTRICAL  RESISTIVITY 
MEASUREMENTS  OF  MATERL\LS  IN  RELATION  TO 
HIGH  TEMPERATURE  TRANSFORMATIONS. 
SCOPE  III.    TRANSFORMATIONS  IN  AB,  INTER- 
METALLIC  COMPOUNDS.   Annual  progress  rept. 
12  Mar  63,   162p  65refs 
Contract  AT(30-1)2581 


Fuels,  Lubricants,  and  Hydraulic  Fluids 

AD-285  002      OTS   $1.60 

Nonmetallic  Materials  Lab. ,  Aeronautical  Systems 

Djv.  ,  Wright-Patterson  AFB,  Ohio. 
MICROBIOLOGICAL  EXAMINATION  OF  JET  FUEL- 
WATER  SAMPLES  RAMEY  AND  EGLIN  AIR  FORCE 
BASES.    Repu  on  Aviation  Fuels,  by  Arthur  V. 
Churchill.    Jul  62,   15p  3refs 
ASD-TDR -6  2- 361 

DESCRIPTORS:  •Jet  engine  fuels,  •Aviation  fuels, 
•Corrosion,  •Bacteria,  Fuel  tanks.  Contamination. 

An  investigation  was  conducted  to  identify  microorgan- 
isms permitting  microbiological  contamination  and  re- 
sulting corrosion  erf  B-52  and  KC- 1 35  integral  fuel  tanks  at 
Ramey  and  Eglin  Air  Force  Bases.   Of  the  microorgan- 
isms isolated,  the  most  predominant  groups  found  were 
the  transparent  bacterium  and  the  iron-depositing 
bacterium.   Sulfur-oxidizing  bacterium  was  possibly 
present  in  a  wfet  sludge  sample  from  a  corroded  wing 
tank.    The  role  erf  these  predominant  microorganisms 
on  corrosion  of  aircraft  fuel  tanks  should  be  further 
investigated.   The  corrosive  activity  of  jet  fuel-water 
sample  from  Bulk  Storage  Tank  #55,  Ramey  AFB,  was 
also  investigated,  as  well  as  analyses  of  sludge  sam- 
ples from  aircraft  based  at  Ramey  AFB.  (Author) 

AD-278  074  OTS  $4. 60 

Nonmetallic  Materials  Lab. ,  Aeronautical  Systenu. 

Div. ,  Wright -Patterson  AFB,  Ohio. 
A  STATISTICAL  ANALYSIS  OF  THE  FRICTIONAL 
PERFORMANCE  OF  SOLID  FILM  LUBRICANTS. 
PART  U:  CERAMIC  BONDED  FILM  IN  AIR.    Final 
rept. ,  May  60- May  61,  on  Aviation  Lubricants,  by 
Martin  R.  Adams  and  Mary  D.  Lum.  Mar  62,  45pl0reft 
WADO  Tschnical  rept.  61-49,  Pt.  U;  NASA  N62- 13875 

DESCRIPTORS:    ♦Lubricants,  ♦Antiseize  compounds, 
♦Ceramic  materials.  Films,  ♦Lead  compounds. 
Sulfides,  ♦Boron  compounds.  Oxides,  Friction, 
Statistical  analysis. 

Tliis  report  presents  a  statistical  analysis  of  the 
performa.ice  of  a  ceramic  bonded  solid  film  lubricant. 
The  ceramic  bonded  film,  Pb^B203  in  a  six  to  one 
weight  ratio  of  lubricant  to  binder,  is  of  interest  in 
the  700  to  1000°F  temperature  range.    Experiments 
were  conducted  on  the  Holunaii  A- 6  tester  with  two 
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loading  shoes.    The  analysis  .of  variance  shows  that, 
within  tKe  range  of  the  variables  studied,  the  main 
effects  of  bearing  load  and  ambient  tennpcrature  are 
significant,  and  that  a  response  to  a  change  in  temper- 
ature depends  on  speed.   The  results  are  analyzed  with 
an  approximate  and  with  an  exact  statistical  method. 
The  two  methods  lead  to  identical  conclusions.  (Author) 


PB  163  710  OnrS   $13.00 

Thlokol  Chemical  Corp. ,  filkton,  Md. 
A  RESEARCH  STUDY  TO  ADVANCE  THE  STATE-OF- 
THE-ART  CF  SOUD  PROPELLANT  GRAIN  DESIGN. 
Interim  summary  rept.  3  May  59-31  Dec  60,  by  H.  G. 
Jones.  17  Jan  61,   183p  7ref8 
Contract  AF  33(616)6530 
RepC  no.  E217-60;  AD- 254  461 

DESCRIPTORS:   "Solid  rocket  propellants,  'Rocket 
propellant  grains.  Design,  Interior  ballistics.  Program- 
ming (Computers),  Non-destructive  testing. 

GRAIN  DESIGN:  Specific  grain  evaluation  computer 
program  (sharp-pointed  star  designs  and  conical  bi- 
propellant  design);  and  generalized  grain  design  com- 
puter program  (grain  geometry  evaluation  and  ballistic 
performance  evaluation).     Structural  Analysis  Of  Solid 
Propellant  Grains:   Nondestructive  experimental  tech- 
nique for  grain  analysis  (two  dimensional  photoelasticity, 
three  dimensional  photoelasticity,  photostress  study, 
and  photostress  studies  on  case -bonded  grains);  and 
analytical  studies  (pressure  distribution  across  the  in- 
terface of  concentric  elastic  cylinders  of  different 
moduli  of  elasticity  subjected  to  internal  pressure,  and 
two  diniensional  heat  transfer  with  chemical  reactions 
and  variable  thermal  properties  in  irregular  cylinders). 
(DDC  abstract)  (See  also  PB  163  711) 


PB  163  711   GTS   $8.10' 

Thlokol  Chemical  Corp. ,  Elkton,  Md. 
RESEARCH  STUDY  TO  ADVANCE  THE  STATE-OF- 
THE  ART  OF  SOUD  PROPELLAYT  GRAIN  DESIGN. 
Quarterly  progress  rept,  no.  5,   1  May- 1  Aug  60,  by 
H.  G.  Jones.  28  Oct  60,  81p  3lrefs 
Contract  AF  33(616)6530 
Rept.  no.  E181-60;  AI>249  589 

DESCRIPTORS:   •Solid  rocket  propellants,  'Rocket 
propellant  grains.  Design,  Interior  ballistics.  Program- 
ming (Computers),  Graphic  analysis. 

A  generalized,  IBM  650  computer  program  for  calculat- 
ing the  ballistic  performance  of  internal  burning,  solid 
propellant  engines  is  being  developed.  The  program  will 
not  only  compute  theoretical  burning  surface  area  but 
will  also  account  for  the  effects  on  engine  performance 
of  such  variables  as  erosive  burning,  grain  shape  and 
nozzle  efficiency.   Thrust-time  perfomnance  will  be  an 
output  of  the  program.   The  over-all  computer  program 
is  divided  into  two  programs.   The  first  program  com- 
DUtes  burning  surface  area  as  a  function  of  distance 
burned.  The  second  prolp-am  will  compute  balUstic  per- 
formance and  use  the  surface  areas  calculated  by  the 
first  program  as  part  of  its  input  data.   An  effort  is  being 
made  to  recognize  and  define  the  relationshijje  that  ex- 
ist between  propellant  physical  properties,  grain  geom- 
etry, and  the  geometry  of  the  interior  of  the  thrust 


chamber,  and  to  apply  these  relationships. to  the  science 
of  solid  propellant  rocket  design.   PhotoStress  tests  are 
being  conducted  to  determine  grain  strains  experimen- 
tally. This  consists  of  fabricating  small  models  of 
rocket  engine  grains,  coating  the  grains  with  bi-refrin- 
gent  plastic,  exposing  them  to  polarized  light,  subjecting 
them  to  various  loads,  and  photographing  the  resultant 
strain  patterns  in  the  plastic  grain  coating.   (Author) 


MATHEMATICS 


TID-15543       OTS  $1.60 


Argonne  National  Lab. ,  111. 
PROPAGATION  OF  APPROXIMATION  ERRORS  IN 
SPECTRA:  THE  GAS  MODEL,  by  C.  N.  Kelber  and 
K.  S.  Min.    Feb  62,  17p  3ref8 
Contraa  W3l-109-eng-38 
UAC-6157 


HW-SA-2405  OTS  $1.60 

Hanford  Atomic  Products  Operation,  Richland,  Wash. 
IN-Pl^CE  MEASUREMENT  OF  PERMEABILITY  IN 
HETEROGENEOUS  MEDIA.   PART  HI.    EXAMINAHON 
OF  A  COMPUTATIONAL  SCHEME,   by  R.  William 
Nelson  and  A.  E.  Reisenauer.  15  Jan  61,   16p  6refs 
Contract  AT(45- 1)  1 350 


TID-13988   OTS    $1.60         __ 

Los  Alamos  Scientific  Lab. ,  N.  Mex. 
AN  INTERESTING  EXAMPLE  IN  THE  THEORY  OF 
STABILITY  OF  FINITE-DIFFERENCE  EQUATIONS,  by 
Seymour  V.  Parter.   10  Oct  61,  20p  lOrefs 
Contract  W7405-eng-36 
LA  DC -4977 


ORNL-TM-430    (SuppL)   OTS   $1.10 

Oak  Ridge  National  Lab.,  Tenn. 
AN  IBM-7090  SUBROUTINE  FOR  MAKING  LINEAR 
GRAPHS  USING  THE  CALCOMP  PLOTTER,  by  D.   K. 
Trubey  and  M.  B.   Emmett.    27  Feb  63,   4p  Iref 
Contract  W7405-eng-26 

AD-278  268  OTS  $3.60  « 

RCA  Service  Co. ,  Inc. ,  Patrick  AFB,  Fla. 
PHOTOGRAM\IETRICDATA  REDUCTION  ANALYSIS 
CALIBRATION  OF  A  PRECISICK  COORDINATE 
COMPARATOR,   by  George  H.  Rosenfield.  Jun62,  35p 
4refs 

Contract  AF  08(606)3413 

RCA  Mathematical  Services  TR-62-2;  MTC-TDR-62-5; 
NASA  N62- 14938 

DESCRIPTORS:     •Optical  instruments,  ♦CaUbration, 
Measurement,  Errors,  Screw  threads,    Rhythm, 
Least  squares  method.  Harmonic  analysis,  •Film 
readers,  Precision  equipment,  Photogrammetry. 

The  procedures  for  calibrating  a  screw  type,  pre- 
cision coordinate  compiarator  are  described.    The 
errors  to  be  calibrated  are:  periodic  screw  error, 
scale  error  and  secular  screw  err  j;-,  ourv-itare  and 
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weave  of  the  ways,  and  misperpendiculariij  of  the 
axes.   Period!;  error  is  calibrated  using  a  : :  mm  scale 
graduated  into  0. 1  mm  increments.   The  olibration 
model  is  formed  by  a  least  squares  sine  wi/e  fit. 
Scale  error  and  secular  screw  error  are  c  i  librated 
using  a  240  mm  calibrated  scale  graduatec  into  1  mm 
increments.   The  cabbrationsmndel  is  forned  by  a 
least  squares  polynomial  fit  and  a"  harmoni  c  analysis. 
Curvature  and  weave  of  the  ways  are  calib  r  ated  using. 
a  line  divided  into  precision  equal  incremc  i  ts.    The 
calibration  model  is  formed  using  the  prin :  iplc  of 
inversion,  and  a  linear  least  square  functi :;  n  fit  and 
harnxjnic  analysis.   Mlsperpendicularlty  o'  the  axes 
Is  calibrated  using  non- calibrated  points  oi  a  plate. 
The  calibration  mode!  is  formed  uaing  the  principle  of 
inversion. 

TID- 18347   OTS   $1.60  ' 


Sandia  Corp. ,   Albuquerque,  N.  Mex. 
ESTIMATING  MEANS  AND  STANDARD 
FROM  PARTIAL  DATA.  AN  EMPIRICAL 
LORD  S  ITEM  SAMPLING  TECHNIQUE. 
Lynnette  B.  Plumlee.    Mar  63,   I3p    4ref8 
Contract  AT( 29 -1)789. 


Computing  DevicM 

NAA-SR- MEMO- 7940   OTS   $2.60 


Di  VIATIONS 
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Atomics  International,  Canoga  Park,  Cal  ! 
DSDE.    A  COMPUTER  PROGRAM  FOR 
OF  MULTIGROUP  THERMAL  SCATTER 
SECTIONS,  by  M.   A.  Boling  and  W.  A 
6  Nov  62,   28p  6refs 
Contract  AT(11 -l)GEN-8 


CiM^CULATION 
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TID- 18284   OTS   $6.60 

Atomics  International,  Canoga  Park,  Cal 
TEMPEST  II.  A  NEUTRON  THERMALIZ/ 
by  R.  H.   ShuddeandJ.  Dyer.  Jun  62,  6lp 


BNL-6885    OTS   $2.60 

Brookhaven  National  Lab. ,  Upton,  N.  Y. 
MIST.    BUBBLE  CHAMBER  DATA  REDUCTION  PRO- 
GRAM, by  Jerry  M.   Friedman.    Feb  63.   2flp 
Contract  AT(30-2)GEN-16 

TID-18446      OTS  $2.60 


of  Mathematical  Sciences,    » ew  York  U. , 


Courant  Inst 

N.  Y. 
PROGRESS  REPORT  NO.  29  (ON  COMPUTIiKG  AND 
MATHEMATICS)  JULY   I, -DECEMBER  31,   1962.  by 
Arthur  Melmed.    21  Jan  63,   23p  8refs 
Contract  AT(30-1)1480 

HW-SA-2388      OTS    $1.60 

Hanford  Atomic  Products  Operation,  Richlknd,  Wash. 
IMPROVING  COMPUTER  PROGRAM-TESTfflG 
SERVICE,  by  E.  C.  Arbuckle  and  E.  J. 
U  Jan  62,  Up 
Contract  AT(45-l)li50 


ION  CODE. 


Sa; :  x:rg. 


IDO- 16856   OTS   $2.25 

Internuclear  Co. .  Clayton,  Mo. 
MIST  (MULTIGROUP  INTERNUCLEAR  SLAB  TRANS- 
PORT) by  G.  E.  Putnam  and  D,  M.  Shapiro.     10  May  63, 
103p 

Contract  AT(10-1)205,  Subcontract  with  Phillips 
Petroleum  Co. 

NASA  N63-21119      OTS  $1.60 

,    Jet  Propulsion  Lab. ,  Calif.  Inst,  of  Tech. ,  Pasadena. 
FORTRAN  SOURCE  PROGRAM  FOR  RETENTION  OF 
GAS-LIQUID  CHROMATOGRAPHY  MEASUREMENTS, 
by  D.  David  Lawson  and  A.  J.  Havlik.  26  Mar  63,  13p 
6refs 

Contract  NAS7-100 
Technical  memo  no.  33-128;  NASA  CR-50996 

KAPL-M-RPC-3   OTS    $8.10 
(Rev.  1) 

Knolls  Atomic  Power  Lab. ,  Schenectady    N    Y 
FICS.    A  PROGRAM  TO  COMPUTE  FEW-GROUP 
CONSTANTS  WITHIN  THE  KARE  DIFFUSION 
THEORY  SYSTEM,  by  Donald  E.  Goodman,  Jan  63, 
85p    19ref8 
Contract  W3l-109-eng-52 

KAPL-M-FDF-2   OTS   $4.60 

Knolls  Atomic  Power  Lab. ,  Schenectady,  N.  Y 
SWAKRAUM.    A  SPATIALLY  DEPENDENT  THERMAL 
SPECTRUM  CODE  FOR  THE  PHILCO-2000.  by 
Francis  D.  Federighi.  Nov  62.   49p  8refs 
Contract  W3l-109-eng-52 


KAPL-M-SR-2   OTS    $7.60 

Knolls  Atomic  Power  Lab. ,  Schenectady.  N.  Y. 
TER4.    REACTOR  TRANSIENT  ANALYSIS  PROGRAM, 
by  S.   A.   Ryan.    Jan  63.  73p  1  ref 
Contract  W3l-l09-eng-52 


KAPL-M-EC-29   OTS   $8.60 

Knolls  Atomic  Power  Lab. ,  Schenectady,   N.  Y. 
TIGER.    TEMPERATURES  FROM  INTERNAL 
GENERATION  RATES,  by  David  L.  Briggs.  1  Feb  63, 
81 p   3  ref 8 


KAPL-M-DNA-5   OTS   $5.60 

Knolls  Atomic  Power  Lab. ,  Schenectady,  N.  Y. 
USE  OF   DIFFUSION  THEORY  CODES  TO  PREDICT 
GAMMA  HEATING,  by  Charles  R.  Greenhow, 
Gerhard  O.  Mueller,  and  Gerald  E.  Sabian.  1  Jan  63, 
57p    ISrtfs 
Contract  W3l-109-eng-52. 
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Oak  Ridge  National  Lab. ,  Tenn. 
ALTOMATIC  CURVE  PLOTTING  OF  PILOT  PLANT 
PROCESS  DATA,  by  E.  C.  Moocrief.    13  May  63 
2p  Iref 
Contract  W7405-eng-26 
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TID-18620       OTS  $1.60 

Oak  Ridge  Gaseous  Diffusion  Plant,  Tenn. 
OR-BLl,    SUBROUTINE  PACKAGE  FOR  PRODUCING 
CONTROL  TAPES  FOR  BENSON-LEHNER  PLOTTER, 
by  G.  B.  Knight.    15  Apr  63,  Up 
ContJact  W7405-eng-26 

WCAP-3709      OTS  $3.60 

Westinghouse  Electric  Corp. ,  Pinsburgh,  Pa. 
COMPILATION  OF  A  MUFT  LIBRARY  (LIBRARY  567), 
by  Robert  A.  Dannels  and  Dermot  J.  Bredin.    Dec  62, 
3lp  43ref8 
Contract  AT(30-1)3064 


CVNA-L28   OrrS   $6.60 

Westinghouse  Electric  Corp. ,  Pittsburgh,  Pa. 
A  DIGITAL  COMPUTER    PROGRAM  FOR  CRITICAL 
FLOW  DISCHARGE  OF  TWO-PHASE  STEAM-WATER 
MIXTURES  (CRITCO  CODE)  by  Amir  N.  Nahavandl  and 
Michael  P.   Rashevsky.  Feb  62.  67p 
Contract  AT(  30- 1)2289. 
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HW-SA-2r72      erS  $1.60 

Hanford  Atomic  Products  Operation,  Richland,  Wash. 
STREAM  FUNCTIONS  FOR  THREE-DIMENSIONAL 
FLOW  IN  HETEROGENEOUS  POROUS  MEDL\.  by 
R.  William  Nelson.    15  Mar  63,  20p  19ref8 
Contract  AT(45- 1)1350 
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UUnoisU.  [Urbana}. 
ANALYTICAL  STUDY  OF  TOE  BEHAVIOUR  OF 
FLUIDS  IN  POROUS  SOLID  MEDIA.   Quarterly 
progress  rept.  no.  1,  1  Sep- 1  Dec  59,  by  Walter  Rose. 
30  Nov  59,  lOp 

Contract  DA  18-IO8-405-CML-517 
AD- 229  884 

DESCRIPTORS:    •Fluids,  •Fluid  mechanics,  •Porous 
materials.  Solids,  Mathematical  analysis. 

Progress  is  reported  for  work  accomplished  on  the 
following  phases:  (1)  preparation  of  bibliography;  (2) 
evaluation  of  electroldnetic  effects  in  contact  angl»    - 
hysteresis;  (3)  influence  at  rate  on  advancing  contact 
angle;  (4)  solutions  of  Stokes-Navier  equations  for 
capillary  imbibition;  and  (5)  preliminary  enquiry  as  to 
the  use  of  digital  computer  techniques  to  describe 
capillary  imbibition  phenomena.   (Autiior) 
(Mechanics,   20  Dec  63) 


PB  163  797  OTS  $7.60 

Illinois  U.  [Urbana]. 
ANALYTICAL  STUDY  OF  THE  BEHAVIOUR  OF 
FLUIDS  IN  POROUS  SOLID  MEDIA.   Quarterly 
progress  rspt.  no.  2,  1  Dec  59- 1  Mar  60,  by 
Walter  Rose.  10  Mar  60,  71p  288ref8 
Contract  DA  18-108-405-'cml-5l7 
AI>233  830 


DESCRIPTORS:    •Fluids,  *Fluid  mechanics,  ♦Porous 
materials.  Solids,  Mathematical  ana'ysis.  Biblio- 
graphies. 

Progress  is  reported  for  work  accomplished  on  the 
following  phases:  (1)  preparation  of  bibliography; 
(2)  evaluation  of  electroldnetic  effects  in  contact 
angle  fiysceresis:  (3)  influence  of  rate  on  advancing 
contact  angle;  (4)  solutions  of  Stokes- Navier  equations 
for  capillary  imbibition;  (5)  preliminary  enquiry  as  to 
the  use  of  digital  computer  techniques  to  describe 
capillary  imbibition  phenomena.   (Author) 
(Sec  also  P3  163  796) 

PB  163  798    OTS   $5.60 

Illinois  U.  [Urbana]. 
ANALYTICAL  STUDY  OF  THE  BEHAVIOUR  OF 
FLUIDS  IN  POROUS  SOLID  MEDIA.    Quarterly  prog- 
ress rept.  no.  3,     1  Mar-23  May  60,  by  Walter  Rose. 
23  May  60.  59p   33refs 
Contract  DA  18-108-405-CML-517 
AD- 237  545 

DESCRIPTORS:  •Fluids,  •Fluid  mechanics.  •Porous 
materials.  Solids.  Mathematical  analysis.  Polymers, 
Capillary  tubes.  Graphic  analysis. 

The  capillary  rise  results  of  Jones  and  Ray  (J.  Am. 
Chem.  Soc.  59:187.   1937)  were  used  to  test  theories 
concerning  the  effect  of  electric  charges  at  interfaces 
on  interfaclal  tension.    Values  are  plotted  of  the  zeta 
potential  calculated  from  Jones  and  Ray's  results  and 
the  line  given  by  Robinson  (J.  Electrochem. 
Soc.  106:520,   1959).    An  investigation  was  made  of  the 
effect  of  turbulence  on  streaming  potential  in  a  glass 
capillary  tube.    In  the  turbulent  region  neither  the 
Helmholtz-Smolushowski  equation  nor  the  turbulent  flow 
equation  applied.    Surface  n>easurements  were  made  on 
synthetic  polymers  which  have  low  surface  free  energy. 
Currently  available  data  were  compared  on  the  cor- 
relation of  zeta  potential  and  ^  cosQ  .    A  second  order 
nonlinear  differential  equation  whose  solution  represents 
the  rise  of  liquid  in  a  capillary  tube  was  studied.    A 
solution  to  the  equation  was  initiated  by  graphical 
nriethods.    The  reasonableness  of  any  steady  state 
-approximation  of  the  transients  of  1  immiscible  fluid 
dispUcing  another  is  questioned.  (See  also  PB  163  797) 

PB  163  799   OTS   $7.60 

Illinois  U.  [Urbana]. 
ANALYTICAL  STUDY  OF  THE  BEHAVIOUR  OF 
FLUIDS  IN  POROUS  SOLID  MEDIA.    Quarterly  prog- 
ress rept.  no.  5,   1  Sep- 31  Nov  60,  by  Walter  Rose. 
I  Dec  60,  72p   lOrefs 
Contract  DA  18-108-405-CML-517 
AD- 247  579 

DESCRIPTORS:  •Fluids,  •Fluid  mechanics,  •Pbrous 
materials.  Solids,  Mathematical  analysis. 

This  report  includes: 

Dynamic  Contact  Angle  Measurement,  by  Walter  Rose 

and  R.  W.  Heins.  (1  Dec  60]        Unclassified  report 

Electrical- Analogy  Network  Study  for  Porous  Media 
Containing  Dead- End  Pore  Volume,  by  H.  C.  Tung  and 
Walter  Rose.  [1  Dec  60)  Unclassified  report 
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Illinois  U.  Coll.  of  Engineering,  UrbanaL 
Dead-End  Pore  Volume  as  Distributed  Sou  ices  and 
Sinks,  by  Walter  Rose,  H.  C.  Tung,  andClaude  Newman. 
[1  Dec  60]  Unclass  fied  report 

Network  Model  Studies,  by  H.  Fara  and  Wl  Rose, 
(l  Dec  60)  Unclassified  report 

Contact  Angle  Hysteresis  and  Surface  Pot<  itials,  by 
Norman  Street,  [l  Dec  60]  Unclassified  report 

Generalized  Flow  Problem  in  Porous  Medis ,  by 

Rao  Channapragada.  [l  Dec  60]      Unclassified  report 


Further  Consideration  of  the  Brittln  Equat 
H.  Fara,  W.   Rose,  and  H.  C.  Tung,  [l 

Unclass 
(See  also  PB  163  798) 
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PB  163  800   OTS    $7. 60 

Illinois  U.  [Urbana]. 
ANALYTICAL  STUDY  OF  THE  BEHAVlkllUR  OF 
FLUIDS  IN  POROUS  SOUD  MEDIA.   Qu s  rterly  progres 
rept.  no.  6,  I  Dec  60-28  Feb  61,  by  Wal^r  Rose. 
1  Mar  61,  71p  12ref8 
Contract  DA  18-108-405-CML-517 
AD- 252  193 

DESCRIPTORS:   •Fluids,  ♦Fluid  mechaniUs,  •Porous 
materials.  Solids,  Mathematical  analysi 

This  rept.  includes: 

Investigations  Of  Brittin"8  Equation  Of  Cibillary  Im- 
bibition With  Analog  Computer,  by  H.  C^  Tung  and 
H.  Dr6w8.   1960. 

Illinois  U.  ColL  of  Engineering,  Urbanal 
Capillary  Imbibition  After  Initial  Invasioi^  by  w.  Rose 
and  H.  Fara,   1960. 
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Jet  Propulsion  Lab. ,  Calif.  Inst,  of 
NUMERICAL  TECHNIQUES  FOR  THE 
THE  COMPLETE  BHATNAGAR -GROSS 
NETIC  EQUATION  FOR  PLANE  SHOCK 
M.  T.  Chahine.  3  Jun  63,    Up  6refs 
Contract  NAS7-1C0 
Technical  report  no.  32-421;  NASA  CR- 

UCRL-7291      OTS   $1.60 


Lawrence  Radiation  Lab. .  U.  of  CalifcUnia. 

Livermore.  ^ 

SH(X:K  SPECTRA  FOR  A  GENERAL  FORCING  FUNC- 
TION, by  A.  F.  Todaro.    25  Mar  63.   I. if 
Contract  W740S-eng-48 
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Order  from  GPO  $0.  30  as 
NAS  1.12:146 

Ames  Research  Center,  National  Aeroji^utics  and 

Space  Administration,  Moffett  Field, 
LAMINAR  BOUNDARY -LAYER  SEPARA 
DUCED  BY  FLARES  ON  CYLINDERS 
ANGLE  OF  ATTACK,  by  Donald  M.  Ku^a 
7refs 


Pasadena. 
:4)LUTION  OF 
<  ROOK  KI- 
WAVES.  by 
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Technical  rept.  R-U6;  NASA  N63-U972 

DESCRIPTORS:  •Laminar  boundary  layer.  Separation, 
Angle  of  attack,  ♦Aerodynamic  configurations,  ♦Cy- 
lindrical bodies,  ♦Bodies  of  revolution,  Nose  coiies, 
♦Mach  number,  ♦Reynolds  number,  ♦Heat  transfer. 
Fluid  flow.  Atmosphere  entry 

Laminar  boundary-layer  separation  induced  by  a  flare 
on  a  cylindrical  body  of  revolution  has  been  experi- 
mentally investigated  in  the  Mach  number  range  of  2. 0 
rn  5.5.   The  Reynolds««umber  range  (based  on  boundary- 
layer  thickness)  was  1X10^  to  30X103.  Geometric  vari- 
bles  were  nose  shape,  cyUnder  length,  and  flare  angle. 
Test  variables  were  Mach  number,   Reynolds  number, 
and  heat  transfer.   The  purpose  of  the  investigation  was 
to  determine  which  of  these  variables  most  influence 
laminar  boundary-layer  separation  on  a  cylinder -flare 
configuration  and  to  provide  data  that  will  aid  in  the 
prediction  of  laminar  separation.  (Author) 

AD-292  247       OTS  $5.  60 

General  Applied  Science  Labs. ,  Inc. ,  Westbury,  N.  Y. 
SUPERSONIC  FLOW  ABOUT  GENERAL  THREE- 
DIMENSIONAL  BLUNT  BODIES.    VOLUME  L  INVISCID 
SUPERSONIC  FLOW  ABOUT  GENERAL  THREE- 
DIMENSIONAL  BLUNT  BODIES.    Final  rept.  on  Aero- 
dynamics and  Flight  Mechanics,  by  Roberto  Vaglio- 
Laurin,    Oct  62,  59p  9refs. 
Contract  AF  33(616)7721 
ASD-TR-61-727,  VoL  I 

DESCRIPTORS:  ♦Blunt  bodies,  ♦Supersonic  flow.  Fluid 
mechanics.  Aerodynamics,  Subsonic  flow,  Integral 
equations.  Mathematical  analysis.  Shock  waves. 
Theory,  Supersonics. 

The  integral  method  of  Dorodnitsyn-Belotserkovskii 
(DB  Method)  is  extended  to  the  analysis  of  general 
three-dimensional  inviscid  flows  of  ideal  gases. 
Particular  attention  is  focused  on  the  subsonic  region 
erf  flows  about  blunt  configurations.   Details  of  analysis 
are  presented  in  connection  with  the  first  (linear) 
approximation  of  the  aforementioned  method.   Straight- 
forward solution  of  the  ensuing  numerical  problem 
involves  tremendous  difficulties.    Substantial  simplifica- 
tions are  obtained  by  introducing  a  special  perturbation 
technique  along  the  lines  previously  used  with  success 
in  the  analysis  of  two-dimensional  blunt-body  problems. 
A  quantiutive  assessment  of  the  proposed  method  and 
technique  for  three-dimensional  situations  must  await 
the  availability  of  appropriate  high  speed  machine  pro- 
grams; results  for  two-dimensional  cases,  however, 
support  reasonable  confidence.   (Author) 
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General  Applied  Science  Labs. ,  Inc. ,  Westbury,  N  Y 
SUPERSONIC  FLOW  ABOUT  GENERAL  THREE- 
DIMENSIONAL  BLUNT  BODIES.    VOLUME  IL    HEAT 
TRANSFER  DUE  TO  THE  INTERACTION  BETWEEN 
A  SWEPT  PLANAR  SHOCK  WAVE  AND  A  LAMINAR 
BOUNDARY  LAYER.  Final  rept.  on  Hypersonic  Aero- 
dynamics Study,  by  A.  Martellucci  and  P.  A.  Libby. 
Oct  62,  65p  ISrefs 
Caitract  AF  33(616)7721 
A.SD-TR-61-727,  Vol.  II 
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DESCRIPTOhS:   •Blunt  bodies,  *Supersonic  flow,  Aero- 
dynamics, *Laminar  boundary  layer,  *Heat  transfer. 
Shock  waves.  Flat  plate  models,  Thermodynamics, 
Boundary  layer,  Theory,  Integral  equations.  Mathe- 
matical analysis 

In  This  report  there  is  studied  by  theoretical  means  the 
interaction  between  a  laminar  boundary  Jayer  on  a  flat 
plate  and  a  planar  shock  wave  which  is  swept  with  re  - 
spect  to  the  flow  external  to  the  boundary  layer  but 
normal  to  the  plate.    A  model  for  the  inviscid  flow  is 
discussed  first.    It  is  shown  that  for  a  planar  shock, 
the  effect  of  sweep  is  easily  included  and  thus  that  a 
model  for  two-dimensional  flow  is  basic  to  the  problem. 
The  analysis  is  compared  to  available  data  for  two- 
dimensional  flows  and  shown  to  be  in  good  agreement 
therewith.  (Author)  (See  also  AD- 292  247) 
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General  Applied  Science  Labs. ,  Inc. ,  Westbury,  N.  Y. 
SLTERSONIC  FLOW  ABOUT  GENERAL  THREE- 
DIMENSIOJAL  BLUNT  K)DIES.    VOLUME  III.    FLOW 
FIELD  ANALYSIS  OF   REENTRY  CCWFIGU RATIONS 
BY  A  GENERAL  THREE-DIMENSIONAL  METHOD 
OF  CHARACTERISTICS.    Final  rept.  on  Aerodynamics 
and  Flight  Mechanics,  by  G.  Moretti,  E.  A. 
Sanlorenzo,  E.  E.  Magnus,  and  G.  Weilerstein. 
Oct  62,  92p7refs 
Contract  AF  33(616)7721 
ASD-TR-61-7Z7,  Vol.  lU 

DESCRIPTORS:  'Blunt  bodies,  •Supersonic  flow. 
Aerodynamics,  Integral  equations,  Mathematical 
analysis,  Shock  waves,  Theory,  Mathematical  computer 
dau,  •Re-entry  aerodynamics.  Programming, 
Supersonics. 

A  technique  to  compute  three-dimensional  steady 
supersonic  flow  fields,  applying  the  method  of 
characteristics,  is  describe!.   The  gas  may  be  either 
a  perfect  one  or 'real' air  in  equilibrium.   The  technique 
has  been  programmed  for  the  IBM  7090  computer  and 
has  been  successfully  applied  to  determine  the  flow 
field  past  lifting  hyj)ersonlc  vehicles.   (Author) 
(See  also  AD- 291  673) 

PB  163  717      OTS   $3.60      « 

James  Fwresial  Research  Center,  Princeton,  N.  J. 
BOUNDARY  LAYER  FLOW  WITH  SUSPENDED  PAR- 
TICLES, by  H.  H.  Chiu.    Aug  62,  37p  2refs 
Contract  AF  49(638)465 
Rept.  620;  AFOSR-4540;  NASA  N63-11957 

DESCRIPTORS:  •Laminar  boundary  layer,  •Gas  flow, 
•Parucles,  Colloids,  Heat  transfer.  Equations,  Series, 
Aerodynamics,  Mathematical  analysis.  Aerodynamic 
configurations,  'Fluid  dynamic  properties. 

The  laminar  boundary  layer  flow  with  particles  in- 
jected tpstream  of  the  leading  edge  of  a  plate  is  in- 
vestigated.  The  boundary  layer  equations  for  the  gas, 
and  the  equations  governing  the  rate  of  momentum  and 
heat  transfer  between  the  gas  and  the  particles  have 
been  solved  simultaneously.    A  series  solution  is  con- 
structed in  terms  of  a  system  of  universal  functions 
irom  which  the  solution  lor  the  arbitrary  velocity  and 
temperature  ratio  of  the  gas  and  the  particles  at  the 
leading  edge  may  be  calculated.    A  closed  form  soIutRjit- 


is  obtained  for  the  particle  motion.   It  is  found,  within 
the  validity  of  the  approximation,  that  the  wall  shear 
force  may  be  larger  ur  smaller  than  that  of  the  flow  uf 
clean  gas,  depending  on  the  relative  magnitude  of  the 
velocity  of  the  particles  and  the  gas  at  the  leading  edge; 
and  thai  the  wall  heat  transfer  depends  primarily  on  the 
relative  magnitude  of  the  temperature  of  the  particles 
and  the  gas  at  the  leading  edge,  and  upon  the  wall  tem- 
perature. (Author)  
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Lewis  Research  Center,  National  Aeronautics  and 

Space  Administration,  Cleveland,  Ohio. 
EFFECT  OF  LARGE -AMPLITUDE  OSCILLATIONS  ON 
HEAT  TRANSFER,  by  Charles  E.  Feller  and  Ernest  G. 
Yeager.  1962,  25p  26refs 
Technical  rept.  R-142;  NASA  N63-12597 

DESCRIPTORS:  "Heat  transfer.  Oscillation,  •Flat 
plate  mMels,  'Acoustics,  Boundary  layer.  Fluid  flow, 
Schlieren  photography 

The  heat  transfer  from  a  heated  flat  plate  to  an  air- 
stream  havii^  large -amplitude  flow  oscillations  was 
studied.   The  oscillation  frequency  was  varied  from  34 
to  680  cps.   The  root -mean -square  oscillation  ampli- 
tvide  was  as  much  as  65  percent  ctf  the  mean  flow  rate. 
In  the  presence  of  oscillations,  the  heat -transfer  co- 
efficient was  increased  by  as  much  as  65  nercent  when 
compared  with  the  coefficient  at  the  same  mean  flow 
rate  in  the  absence  of  oscillations.    High-speed 
schlieren  movies  of  the  thermal  boundary  layer  re- 
vealed that  flow  reversal  occurred  near  the  plate  sur- 
face at  each  frequency  during  a  portion  of  the  period  of 
oscillation.    The  mean  flow  velocity  ranged  from  about 
30  to  100  feet  per  second.  (Author) 


METALLURGY 

TID-3572   OTS   $2.25 

Atomic  Energy  Commission.  Div.  of  Technical 
Information  Extension,  Oak  Ridge,  Tenn. 
METALLURGY  OF  MOLYBDENUM,    NIOBIUM,   AND 
MOLYBDENUM -NIOBIUM  ALLOYS.    A  literature 
search.    Apr  63,  lllp   19lOrefs  Prepared  in  coopera- 
tion with  American  Society  for  Metals;  Defense 
Documentation  Center;  and  General  Electric  Co. 
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Ato.-nics  International  Caiwtja  Park,  Calif. 
FABRICATICW  AI4D  PROPERTIES  OP  TAB  METAL 
HYDRIDES,   by  J.  B.  Vetrano.  1  Nov  61.  12p 
Contract  AT(ll-l)GEN-8 


TID- 17310  OTS   $1.60 

Atomics  International,  Canoga  Park,  Calif. 
PULSED-MAGNETIC-FIELD  STUDIES  OF  SUPER- 
CONDUCTING TRANSITION  METAL  ALLOYS  AT 
HIGH  AND  LOW  CURRENT  DENSITIES,  by  T.  G. 
BerUncourf.  1962,   15p   17ref8 
Contract  AT(ll-l)GEN-8. 
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Atomics  International,  Canoga  Park,  CUif 
RECOVERY  OF   ELECTRICAL  RESlSTh  ITY  OF 
COLD  WORKED  THORIUM,  by  C.  J.  M<  ochan. 
21  Nov  55,  3p 
Contract  AT(ll-l)GEN-8. 
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Battelie  Memorial  Inst. ,  Columbus, 
DEVELOPMENT  OF  NIOBIUM-BASE  AMUOYS 
USE  IN  A  NUCLEAR  SUPERHEATER, 
progress  rept.   Jan-Mar  63,  by  John  A. 
Arthur  A.  Bauer,  and  Frank  A.  Rough. 
12p 

Contract  W7405-eng-92 
EURAEC-626 


BRB-71      OTS   $4.60 


Bridgeport  Brass  Co. .  Conn. 
BYNAPAK   EXTRUSION  OF  MARK   V-B 
ELEMENT  CORES.   Rept.  no.   1.  by  Q. 
and  L.  Lewis.    25  Mar  63,  46p  3refs 
Contract  AT(30-1)1405 


JUTER  FUEL 
Carloni 


BRB-70   OTS    $6.60 

Bridgeport  Brass  Co. ,  Conn. 
PROCESS  DEVELOPMENT  SUMMARY,  jWnUARY- 
JUNE,  1962,  by  D.  R.  Jefferson,  25  Jan  (.i,  64p 
Contract  AT(30- 1)  1405 

BRB-73      OTS  $2. 00 


Bridgeport  Brass  Co. ,  Seymour,  Conn. 
DYNAPAK  EXTRUSION  OF  I  &  E  FUEU 
PHASE  in.    TECHNICAL  ACTIVrTY, 
EXTRUSION  AND  BETA  PHASE  HEAT 
IN  ONE  OPERATION,  by  Q.  C.  Carloni 
14  May  63,  85p  4refs 
Contract  AT(30- 1)1406. 

DRl-2091     OTS$  I.  10 


Denver  Research  Inst. ,  Colo, 
DETERMINATION  OF  THE  NIOBIUM- R 
OF  THE  TERNARY  PHASE  DIAGRAMS, 
TUNGSTEN -HAFNIUM  AND  NIOBIUM- 
ZIRCONIUM,  Quarterly  rept.  no.   2.    I 
I  Mar  63.   by  Albert  S.   Yamamoio  and  Cl^^rle 
Lundin.  Mar  63,   lOp. 
Contract  AT(1 1 -1)1092 


UCRL-6389  OTS  $2.60 


Lawrence  Radiatioa  Lab. ,  U.  ofCalifonik, 
ION  ADSORPnON  OH  .METALS  FOR  U)W 
TIONAL  SURFACE  COVERAGE,   by  Rayfjiond 
William  Gust.  6  Aug  61,  21p  Urefs 
Contract  W74a5-eng-48 
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TID- 16731   OTS   $3.60 

Meuls  Research  Lab. ,  Carnegie  Inst,  of  Tech. . 

Pittsburgh,  Pa. 
ANISOTROPY  OF  THE  SURFACE  DIFFUSION  COEF- 
FICIENT FOR  COPPER,  by  P.  G.  Shewmon  and  J.  Y. 
Choi.  21  Sep  62,  37p  llrefs 


TID-17020       OTS  $1.60  ^ 

National  Lead  Co.  of  Ohio,  Cincinnati. 

METALLOGRAPHY  OF  URANIUM  AT  ELEVATED 

JF^^^'^^'  ^^'  N.  Wise.    26  Oct  62,  lip  Iref 
(AT(30-1)1156J  ^      *^ 

TID-18420      OTS  $14.00 

Northwestern  Technological  Inst, .  Evanston    111 
AfJ^JP.?.^  OXIDATION  OF  IRON-CHROm'iuM* 
ALLOYS  AND  THE  TRANSPORT  PROPERTIES  OF 

S.n?M?v^.™oP^'^^N  DIOXIDE-CARBON  MON- 
OXIDE MIXTURES,  by  Roger  L,  Levin  and  J,  Bruce 
Wagner,  Jr,    31  Jan  63.  2D7p  88refs 
Contract  AT(1 1-1)1 126 


NMI-2114   OTS   $2.60 

Nuclear  Meuls,  Inc. ,  Concord.  Mass. 
FUNDAMENTAL  AND  APPLIED  RESEARCH  AND 
DEVELCyMEOT  IN  METALLURGY.    Progress  Vept. 
for  Jan  63.    12  Apr  63,  23p  ^ 

Contract  AT(30- 1)2784 

NMI-1253  OTS   $1,75 

Nuclear  Metals,  Inc, .  Concord,  Mass. 
^^P."^^^^^  ^D  APPLIED  RESEARCH  AND 
DEVELOPMENT  IN  METALLL'RGY,    HIGH  TENff ERA- 
SURE PROPERTIES  OF  REFRACTORY  ALLOYS 
Summary  technical  rept,   I  Jul  61-30  Jun  62.  by  E '  I 
Rapperport  and  A,  L.  Gearv,    20  May  63,  73p  7refs 
Contract  ATX30-1)2784,  ^ 


NMI-2802      OTS  $6.  60 

Nuclear  Metals,  Inc, ,  Concord,  Mass. 
SUMMARY  OF  PROGRESS  ON  THE  STUDY  OF  BETA 
TREATMENT  OF  URANIUM.   SEPTEMBER   1  TO 
^^f^ER  30.  1960,  by  R.  'b.  RussT^  AJ^. 
69p  9ref8  • 

Contract  At(3b-l)I565 


TID-18566      OTS   $1.10 

Savannah  River  Lab, ,  Aiken,  S.  C. 
HOT  METALLOGRAPHY  FACILITY  AT  SAVANNAH 
RIVER  LABORATORY,  by  R.  D.  Kelsch.    Apr  63,   lOp 
2refs  '^ 

Contract  AT(07-^l 


S-27 


NYO- 10354      OTS   $3.60 

Stanley- Thompson  Lab.,  Columbia  U.,  New  Yorlt. 
A  STUDY  OF  INCLUSIONS  IN  URANIUM.    Final  rept. 
by  George  L.  Kehl  and  Eric  Mendel.    1963.  37p  I2refs 
Contract  AT(30-l)l5 

GEAP-4n5   OTS   $3.60 

Vallecitos  Atomic  Lab. .  General  Electric  Co. . 

San  Jose,  Calif. 
FABRICATION  OF  ZIRCONIUM  ALLOYS  FOR 
SPECIFIC  ZIRCONIUM  ALLOY  DESIGN  PROGRAM,  by 
K.  C.   Antony  and  L.  T.  Jones.    5  Dec  62,   36p 
Contract  AT(04-3)189 


GEAP-4192      OTS  $0.75 

Vallecitos  Atomic  Lab.  ^.  San  Jose,  Calif. 
HYDROGEN  OVERVOLTAGE  AND  ELECTROCHEMI- 
CAL PCrrENTlALS  OF  ZIRCONIUM  AND  ZIRCONIUM 
INTERMETALLICS.  by  J.  S.  Armijo.  1  Mar  63,  25p 

24refs 

Contract  AT(04-3)189. 


HW- 75484  OTS  $3.60 

HaiiforJ  Atomi;  Products  Operation,  Richlaid,  Waj'i. 
THE  NOTCH  SENSITIVITY  OF  ASTM  A-212  GR.  B 
STEEL  AND  PIPE  WELDS  UNDER  L^EVERSED  CYCLE 
LOADING,    by  W.  J.  Love.   15  Nuv  52.  34p  9refs 
Contract  AT(45- 1)1350 


HE- 150-204  OTS  $8.10 

Institute  of  Engineering  R-search,  U.  of  California, 

Berkeley. 
OPTICAL  STRALN  MEA.SUREMEN  rS  IN  STAINLESS 
STEEL  AT  TRANSIENT  TEMPERATURES  TO  200"F, 
by  Claude  Lawrence  Ame.  20  Dec  62,  82p  25refs 
Contract  W7 405- eng- 48 
UCRL- 13080;  Scries  no.  128,  issue  no.  9 


MSAR-63-47      OTS  $1.60 

MSA  Research  Corp. ,  Gallery,  Pa. 
EFFECT  OF   1200°F  SODIUM  ON  AUSTENITIC  AND 
FERRITIC  STEELS.    Progress  rept.  no.  30. 
15  Mar  63,   I2p 
Contract  AT(1 1-1)765 


PB  163  706  OTS   $3.60 

[Vitro  Labs.]  Silver  Spring,  Md. 
HIGH  TEMPERATURE  MICRO-HARC»JESS  TESTER. 
Appendix  D,  Item  1  to  Final  rept.,  on  The  Materials 
Research  Program,  by  Paul  S.  Bergh.  23  Dec  48,  32p 
•irefs 

Contract  NOrd-9829 
Technical  rept.  no.  M-5 

DESCRIPTORS:   'Heat  resistant  metals  and  alloys, 
•Hardness,  *Te8t  equipment.  Design. 

The  apparatus  consists  of  four  systems:  Testing 
Chamber,  Vacuum  System,  Loading  System  and  Elec- 
trical System.   The  relationship  of  these  is  illustrated. 
The  apparatus  is  described  in  detaiU  Appendix  i  outlines 
the  history  of  the  development  of  the  final  design. 


Ferrous  Metals 


ATL-A-133  OTS  $3.60 

Advaiiced  Tectuiology  Labs. ,  Mountain  Vie*,  Calif. 
INVESTIGATION  OF  THEK-MAL-SFRESS- FATIGUE 
BEHAVIOR  OF  STAINLESS  STEELS.  Quarterly 
progress  repu  no.  3,  Jul- Sep  62,  by  K.  E.  Horton. 
33p  8refs 

Contract  AT(04- 3)250 
EURAEC-481 


ATL-A-134  OTS  $4.6) 

Advaa.:eJ  Tecaaolog;  La'js. ,  Moantain  View,  Calif. 
INVESTIGAHON  OF  TliERMAL- STRESS- FA nCUE 
BEHAVIOR  OF  STALN LESS  STEELS.   Quarterly 
orojress  rept.  no.  4,  Oct-Dec  62,  41p  llrjfs 
Contract  AT(04- 3)250 
EURAEC-555 


Light  Metals 


PB  163  761  OTS  $14.00 

Battelle  Memorial  Inst. ,  Columhus,  Ohio. 
SURVEY  ON  THE  RESISTANCE  SPOT  AND  SEAM 
WELDING  OF  .\LUMINUM  AND  MAGNESIUM  IN  THE 
AIRCRAFT  INDL'STRY.   Interim  sum.mry  r^pt. , 
Sep  53- Jul  54,  by  P.  M.  Giles,  W.  H.  Keanis,  R.  P.  C. 
Rasmusen,  S.  A.  Gordon,  ajid  W.  S.  Hyler.   1  Jul  54, 
207p  295refs 

Contract  AF  33(600)25369,  subcontract  to  Goo<Jyoar 
Aircraft  Corp. 
Rept.  no.  GER  6152;  Ai>60  886 

DESCRlPrORS:    *Aircraft  industry,  •Magnesium  all  jys, 
•Aluminum  alloys.  Resistance  welding,  *Sp(X  welding, 
Welds,  ♦Airplane  panels. 

Production  process  control,   sivcifications;  instru- 
mentation and  welder-control  systems;  design  con- 
siderations; cleaning  methods;  welling  a,jpli nations: 
materials  welded:  electrodes;  welding  inac'ii.r.'  s; 
development  anJ  -esearch;  magnesium. 


P3  163  763  OTS  J23. 50 

GcKxIyear  Aircraft  Corp. ,  Akrjn,  Ohio. 
DEVELOPMENT  PROGRAM  FOR  SPOT  AND  SEAM 
WELDING  ON  Ai^UMINUM  ALLOYS.    Final  'ngLnecring 
rept.  Oct  53- Mar  5;J.  7  Mar  5;J,  462p  308rL-fs 
Contract  AF  33(600)25369 
Rept.. no.  GER-8333;  AivlC  TR-58-7-262;  Al>156  052 

DESCRIPTORS:     •Ajj-nirjuin  alloys,  Welding,  'Welds. 
Tests,  •Rivetal  joins,  •Airplane panels,  Bibliograplue  ., 
Spot  wi-1  ling,  Airci-dft  ind-ijtry,  •Maijne<i'im  aM  >ys. 


S-28 


sp<i 
bcii 


failu 


Single  spot,  roll  spot,  and  seam  welds  of 
6061,  2014,  OAd  X7178  aluminiLm  allovs  w 
in  a  wide  variety  of  sizes  anJ  types.  Sheet 
ness  of  from  0. 020  to  0. 250  inciies  for  t 
from  0.020  to  0. 125  for  seam  welds,  in  .„ 
unequal  gage  combinations,  were  included 
were  tested  to  failur2  anJ  the  causes  of 
fled  and  analyzed.    Design  criteria  were 
veloped  and  standardized  by  testing  t.ne  t.. 
resistance-welded  Joints  of  various  conf igi  i 
weld  types  and  evaluating  the  results  of 
Basic  joints  were  of  single  and  multiple  . 
single  strap  butt- splice  types.  Geometric 
were  studied  and  the  effects  of  localized  '. 
spot  pitch  and  end  distance  were  noted  for 
control  information  purposes.   Tests  were 
establish  the  comparative  strength  of  ... 
welded  joints  in  other  (than  splice)  struc 
cations.   A  design  ma-iual  has  been  prepar 
pertinent  changes  to  existing  documents,  r 
the  af)plication  and  control  of  L'lese  welding 
are  presented. 

PB  163  762  OTS  $26.00 


')75,  2024, 
w^  re  produced 
jage  thick- 
welds,  and 
equal  axl 
^ecimens 
re  ide.iti- 
fiikher  de- 
strjejngth  of 

ationy  and 
th^ie  tests, 
lap  and 
iderations 
in 
iiality 
Conducted  to 
to  spot 
appli- 
d>t  and 
r|;  ative  to 
processes. 


roM, 
c  L  nsi 
vs  1  iationi 


rivet  2  d 
cui  il 


Goodyear  Aircraft  Corp. ,  Akron,  Ohio. 
THE  RESISTANCE  SPOT  AND  SEAM   ... 
ALUMINUM  DEVELOPMENT  PROGRAM. 
summary  rept.  on  phase  OB,  1  May  55-2 
M.  W.  Seese.   1  Apr  56,  602p 
Contract  AF  33(600)25369 
Rept.  no  GER  7324;  AD- 104  223 


WEEDING  OF 
nterim 
AJjjr  56,  by 


w 


DESCRIPTORS:    •Aluminum  alloys,  S^xjt 
♦Welds,  Tests,  •Riveted  joints,  •Airplane 
Resistance  welding.  Airframes. 


all  jy 

typ3s 

werj 

a;, 


VI 


gai ': ; 
results 


wii 


Spot  welds,  roUspot  welds  and  seam  welds 
2024,  6061,  2014,  aiid  X7178  aluminum 
produced  in  a  wide  variety  of  sizes  and 
tested  to  failure.    The  causes  of  failure 
to  determine  the  feaoibility  of  increased 
welding  tecliniques  to  Lhe  fabri.:atijn  of  air 
Sheet  gage  thicknesses  from  0. 020  to  0.  ITy 
spdt  welds,   a,xl  from  0.020  toO.  125  tor 
were  included  in  both  equal  and  unequal  „_ 
nations.    Riveted  aluminum  alloys  were  al 
provide  a  basis  for  coniparison.   Test 
that  resistance  welding  recnniques  can  be 
utilized  in  the  fa  .ricarion  of  airframes, 
increases  in  the  variety  of  structures  and 
of  manufacture.   (Autior) 

PB  163  707  OTS  $1.10 


Massaclnisetts  Inst,  of  Tech. ,  Cambridgfe , 
RESEARCH  ON  MECHANICAL  PROPERTILS 
SINTERED  ALUMINUM  POWDER.   Progrts 
1  Dec  59-1  Mar  60,  by  Richard  Murphy.  Nl 
Komatsu,  Josej)h  Bludier,  Jens  Rasmusserj, 
Niciiolas  J.  Grant.  [1960]  6p 
Contract  AF  33(6 1  b)5,424 
Proj.  DSR  7809;  AD-234  443 


DESCRIPTORS:     *Powder  metals,  •Ala.nilnMm 
cal  properties,  Sintering,  •Nickel  alloys, 
alloys,  Aluminum  compounds.  Oxides,  •Rfefcrystal- 
lization,  •Dispersion  hardening,  Creep,  Rapture. 
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Wrouglit  Ni-Cu  alloys  were  annealed  at  1650OF  in  an 
Ar  atmosphere  for  1/2  hr.  Hardness  values  for  the 
annealed  samples  were  (1)  55.  3  Rockwell  B  for  alloy 
452  (88. 4f7o  Ni- 10. 2%  Cu);  (2)  53. 8  RockweU  B  for 
alloy  453  (78.  7%  Ni-19.  8%  Cu);  (3)  59. 3  RockweU  B  for 
alloy  454  (44.  3%  Ni-53. 9%  Cu);  (4)  74.  4  RockweU  E  for 
aUoy  702  (30%  Ni-68. 9%  Cu);  and  (5)  47. 16  RockweU 
E  for  aUoy  755  (lC%^Ni-88.  35%  Cu).  In  recrystaUi- 
zation  temperature  studies,  0.2-in.  -diam.  0.3-in. 
long  specimens  received  50%  cold  work  by  compression. 
After  annealing  at  tenperatures  ranging  from  1000°  to 
14750F  the  Rockwell  B  hardness  values  underwent 
changes  from  95. 9  to  50.  3,  96. 9  to  58. 7,  91.  9  to 
64,  8Z  7  to  22. 8,  and  98  to  46.  4,  for  aUpys  452,  453, 
454,  702,  and  755,  respectively.   Creep  riqjture  tests 
were  made  in  an  Ar  atmosphere  at  845*F  for  the  high- 
Cu  aUoys  and  ISOQOF  for  the  hig!i-Ni  alloys.    A  method 
was  developed  for  depositing  AI2O3  on  Ni  powders. 


Structural  Metallurgy  and  Corrosion 

NAA-SR-MEMO-3518  OTS  $1. 10 

Atomics  International,  Canoga  Park,  Calif 
CORROSION  TESTS  UTILIZING  OMRE  COOLANTS 
by  D.  M.  Jones.   19  Jan  59,  3p  3refs 
Contract  AT(1 1- l)GEN-8  -^ 


BMI-X-222      OTS   $1.10 

Battelle  Memorial  Inst. ,  Columbus,  Ohio. 
CORROSION  OF  HYDROFLUORINATOR  LINES 
HFV-2J37-1  AND  Ms-lOOO-1.  by  P.  D.  MUler. 
W    N.  Stiegelmeyer.  W.  K.  Boyd,  and  F.  W.  Fink. 
1  Apr  63,   8p 

Contract  W7405-eng-92 


DPST-62-71-4   OTS   $L60 

Du  Pont  de  Nemours,  E.  I.,  and  Co..  Inc.. 

WiL.nington,  Del. 
APPLICATION  OF  THE  ELECTRON  MICROPROBE  TO 
THE  STUDY  OF  ZIRCALOY  CORROSION  FILM. 
Quarterly  progress  rept.  no.  1,  Oct-Dec  62. 
Feb  63,  14p 
Contract  AT(07- 2)1  — ^- 

ORNL-TM-528       OTS  $2.  60 

Oak  Ridge  National  Lab. ,  Tenn. 
DESIGN  AND  OPERATION  OF  FORCED-CIRCULA- 
TION CORROSION  TESTING  LOOPS  WITH  MOLTEN 
SALT,  by  J.  L.  Crowley,  W.  B.  McDonald  and 
D.  L.  Clark.    1  May  63,  24p  1 1  refs 
Contract  W7405-eng-26 


-r-ijfti; 


,  Mechani- 
^Cxjpper 
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NUCLEAR  PHYSICS  AND 
NUCLEAR  CHEMISTRY 


NYO-I0U5  errs   $1.60 

Air  Reduction  Co. ,  Inc. ,  Murray  Hill,  N.  J. 
RESEARCH  APPLICATIOhB  OF  KRYPTON-85.   Quar- 
terly progress  repc   1  Oct-31  Dec  62,  by  Arthur  M. 
Feibush.  1  Ip  4ref s 
Contiaa  ATX  30- 1)2906. 


TlD-18481     OTS  $8.60 

Argonne  National  Lab. ,  IlL 
ADDENDA  TO  NEWSLETTERS  NO.    3  AND  NO.  4, 
by  H.  Greenspan  and  L  G.  Baksys.    Reactor  Physics 
Constants  Cettter  Newsletter  Na  9.    Mar  63,  92p 
Contract  W3l-109-eng-38 

TlD-18305      OTS  $2.60 

Argonne  National  Lab. ,  111. 
CHEMICAL  DOSIMETRY  AT  HIGH  DOSE  RATES,  by 
Edwin  J.  Han.   Jan  6i,  22p  8refs 
Contract  W3l-l09-eng-38 


BNL-6852  OTS  $5.60 

Brookha /en  National  Lab. ,  Upton,  N.  Y. 
FISSION  FRAGMENT  ENERGY  DEPOSITION  EF- 
nCTENCY  FOR  THLN  URANIUM-CONTAINING  ELE- 
MENTS AND  THE  FIXATION  OF  NITROGEN,    oy 
Meyer  Steinberg,  Marco  Loffelholz,  and  Jacob 
Fruzansky.    Mar  63,  57p  28r-"fs 
Contract  AT(30-2)GEN- 16 


HW-SA-2364   GTS   $1.60 

Hanford  Atoniic  Products  Operation,  Richland,  Wish 
CHARACTERIZATION  OF  A  STRONTIUM-SELECTIVE 
ZEOUTE,  by  L.  L.  Ames,  Jr.  20  Dec  61,  1^  13ref8 
Contract  AT(45- 1)1350 


HW-SA-2875    OTS   $1.10 

Hanford  Atomic  Products  Operation,  Richland.  Wash. 
FAST -NEUTRON  TOTAL  CROSS  SECTIONS  OF  44 
ELEMENTS,  by  D,  W.  Glasgow  and  D.  G.  Foster. 
9  Apr  63,   lOp 
Contract  AT(45-1)1350 


BNL-6849   OTS   $4,60  * 

Brookhaven  National  Lab. ,  Upton,  N.  Y. 
COiOLYMERIZATlON  OF   ETHYLENE  INDUCED  BY 
COBALT-60  GAMMA  RADIATION,  by  Peter  Colombo 
and  Meyer  Steinberg.  Mar  63,  43p  ISrefs 
Contract  AT(30-2)GEN-16 


\ 


TlD-18295      OTS  $4.60 

Argonne  National  Lab. ,  ill. 
COUPLED  CHANNEL  APPROACH  TO  J  =  3/2 -t- 
RESONANCES  IN  THE  UNITARY  SYMMETRY  MODEL, 
by  A.  W.  Martin  and  K.  C.  Wall.  Dec  62,  45p  28ref8 
Contract  W3l-l09-eng-38 

Al-6699  OTS  $1.60 

Atomics  International,  Canoga,  Park,  Calif. 
TABLES  AND  GRAPHS  FOR  COMPUTLNG  DEHYE- 
WALLER  FACTORS  IN  MOSSBAUER  EFFECT 
STUDIES,  by  Arthur  H.  Muir,  Jr.  15  Jan  62,   UplOr^fs 
Contract  AT(ll-l)GEN-8 

TID- 17223   OTS   $2.25 

Booz- Allen  Applied  Research,  Inc.,  Glenview,  lU. 
DEVELOPMENT  OF   KRYPT0N-8.S  CLATHRATE 
ANALYTICAL  TECHNIQUES  TO  MEASURE  OXIDA- 
TION-REDUCTION PRODUCTS  IN  THE  LIQUID 
STATE,  by  George  J.  Rotariu,  Elizabeth  L.  Hoskins, 
and  Donald  M.  Hattori.    Jul  62,   I08p   27refs 
Contract  ATlU-l)l06l. 


HW-SA-2396     OTS  $3. 60 

Hanford  Atomic  Products  Operation,  Richland,  Wash. 
SOLVENT  EXTRACTION  RECOVERY  AND  PURIFICA- 
TION OF  STRONTIUM-90,  by  Wallace  W.  Schulz, 
John  E.  Mendel,  and  Gerald  L.  Richardson.   13  Dec  61, 
33p  I2refs 
Contract  AT(45-1)1350 

LAS-SR-161-60      OTS  $1.60 

Laboratories  for  Applied  Sciences,  U.  of  Chicago,  IIL 
RADIOISOTOPES  RESEARCH,    DEVELOPMENT,    AND 
RELATED  ACTIVITIES.   Quarterly  progress  rept. 
15  Dec  62-15  Mar  63.   Apr  63,  16p 
Contract  AT(1 1-1)7 12 


NYO- 10062  OTS  $8.10 

Lahioracory  for  Nuclear  Science,  Inst,  of  Tech. , 

Cambridge,  Mass. 
PROGRESS  REPORT  [ON  NUCLEAR  RESEARCH]. 
1  Nov  62,  S^p  SOrefs 
Contracts  AT(30- 1)2093  a:vl  A'IX30- 1)905 


NYO-2304   OTS   $6.60 

Laboratory  for  Nuclear  Science,  Mass.  Inst,  of  Tech, , 

Cambridge. 
REPORT  OT  PROGRESS  ON  CHEMISTRY  RESEARCH, 
MAY  1,   1962-MAY  1,   1963.  70p  13ref8 
Contract  AT(30- 1)905 

UCRL-6795r  OTS  >1. 10 

Lawrence  Radiation  Lab. ,  U.  of  California,  Llvermore. 
A  CALCULATICWAL  METHOD  TO  DETERMINE 
GAMMA  HEATING  IN  INFINITE  SOURCE  MEDIA, 
by  Alex  Lorenz.   16  Feb  62,  ip 
Contract  W7405-eng-48 

S-30 


UCRL-7233      OTS  $2.60 

Lawrence  Radiation  Lab, ,  U.  of  CaliforHta 

Livermore. 
NEUTRON  SPECTRA  FROM  PROTON  ANd 
BOMBARDMENT  OF  HEAVY  NUCLEI,  by 
Anderson  and  C.  Wong.    21  Mar  63,   22p  2W-ef 
Contract  W740,S-eng-48 


UCRL-6404  OTS  $1.60 

Lawrence  Radiation  Lab.,  U.  ofCaJifomiti  Livernwre. 
SHELL  MODEL  STUDY  OF  Mn55,  by  Eznn  H. 
Schwarcz.    17  Nov  61,  20p  16refs 
Contract  W7405-eng-48 


TID- 18898      OT§   $2.00 

Michigan  U. ,  Ann  Arbor. 
RADIOCHEMICAL  SEPARATIONS  BY  AMWlGAM  EX- 
CHANGE, by  Iqbal  Hussain  Qureshi.    May  ifi,  79p 
52refs 


TID- 18408      OTS   $1.60 

Michigan  U.  Coll.  of  Engineering,  Ann  Ahjbor 
NEUTRON  CROSS  SECTION  AND  SPECTRA  STUDIES. 
Technical  progress  rept.  by  P.  F.  Zweife  |    Feb  63, 
17p  19refs 

Contract  AT(11-1)917 
0371 2- 5-P 

ORNL  TM-514   OTS   $1.10 

Oak  Ridge  National  Lab. ,  Tenn. 
SOME  SIMPLIFIED  EXPRESSIONS  FOR  ItlE  3- J 
SYMBOLS,  byC.  D.  ZerbyandR.  R.  Covj^you 
15  Mar  63,  9p   4refs 
Contract  W7405-eng-26 

TID-18442      OTS   $2.60 

Pennsylvania  State  U. ,  University  Park 
LOW  ENERGY  NUCLEAR  PHYSICS.   Proii^ess  rept. 
I  Jun  62-31  Mav  63,  by  R.  R.  Roy.    Mar  qij,   25p  Urefs 
Contract  AT(30-l)2399 


TID- 18444   OTS   $1.10 

Saint  John  Fisher  Coll.,  Rochester,  N. 
A  STUDY  OF  PROTON- INDUCED  SPALLUTION  RE- 
ACTIONS OF  NEODYMIUM-150.  Progres-  rept. 
1  Jun  62-31  May  63,  by  Clarence  G.  Heininger,  Jr.  4p 
6ref8 
Contract  ATX 30- 1)2545 


TID- 18450  OTS  $2.60 


Westinghouse  Research  Labs. ,  Pitt8bur||i 
STUDY  OF  APPLICATIONS  OF  THE 
FECT  IN  SCIENCE  AND  TECHNOLOGY 
progress  rept.  15  Oct  62-15  Jan  63,  by  L 
21  p   5refs 
Contract  ATX 30- 1)2989 


ALPHA 
.  D. 

s       r- 


TID-18503      OTS   $1.10 

Wisconsin  U. ,  Madison. 
THERMONUCLEAR  PLASMA  STUDIES.    Quarterly 
status  rept.  no.   1.    15  Apr  63,  6p  Iref 
Contract  ATXl  1-1)1 233 


Pa. 
MOBSBAUER  EF- 
Quarierly 
M.  Epstein. 


Elementary  Particles 

BNL-5517  OTS  $1. 10 

Brookhaven  National  Lab. ,  Upton,  N    Y 
RELATION  BEI-WEEN  BINDING  ENERGY  AND 
COUPLING  CONSTANT,   by  M.  Nauenberg.  2  Jan  61 
5p  6refs  "^       ' 

Contract  AT(30-2)GEN- 16 


BNL-5726   OTS   $1.10 

Brookhaven  National  Lab.,  Upton,  N.  Y. 
THEORY  OF  THE  QUANTIZATION  OF  BARYON 
NUMBER  AND  HYPERCHARGE,  by  Paul  C.  DeCelles. 
16  Oct  61,   lOp  llrefs 
Contract  AT(30-2)GEN-16 


T3D-18424      OTS   $1.10 

Michigan  U. ,  Ann  Arbor. 
THE  VALIDITY  OF  THE  FERMI  APPROXIMATION  IN 
SLOW  NEUTRON  SCATTERING,  by  J.  P.#Plummer 
and  G.  C.  Summerfield,    1962,  8p  Urefs 
Contract  AT(11-1)917 


TID-18436       OTS   $4.60 

University  of  Southern  California,  Los  Angeles. 
PASSAGE  OF  CHARGED  PARTICLES  THROUGH 
MATTER.    Technical  rept.  no.   2,  by  Hans  Bichsel. 
6  Jan  61,  48p  88refs 
Contract  AT(04-3)136 


TID- 18277   OTS   $2.60 

Wisconsin  U. ,  Madison. 
SCATTERING  OF  POLARIZED  NEUTRONS,  by   H.  H 
BarschaU.   1962,  27p  47ref8  .  ^   ru     . 

Contract  AT(ll-l)GEN-7 


Instruments  and  Installations 


ATL-A-124   OTS   $3.60 

Advanced  Technology  Labs. ,  Mountain  View,  Calif 
DESIGN  AND  DEVELOPMENT  OF  FAST -RESPONSE 
THERMOPILE -TYPE  NEUTRON-FLUX -SENSITIVE 
DEVICE.   Final  rept  phase  2,  by  U  J.  Gee.  31  Oct  62, 
j9p 

Contract  AT(04 -3)250 


S-31 


NASA  N63-21271      arS$1.50 

Ames  Research  Center,  National  Aeronautics  and 
Space  Administration.  Moffett  Field,  Calif. 
A  MICROMETEOROID  VELOaTY  DETECTOR,  by 
Frank  Neuman.  Seip  63,  58p  i3re(s  * 

Technical  note  D-1977 


TID- 16859  OTS  $1.60 

Argonne  National  Lab. ,  111. 
DESIGN  AND  CONSTRUCTION  OF  A  LARGE  MAG- 
NETIC-FIELD SPARK  CHAMBER  SYSTEM,   by  G.  R. 
Burleson,  T.  F.  Hoang,  P.  I.  P.  Kalmus,  R.  L. 
Kuskowski,  and  L,  Q.  Nion«la.  Jul  62.  lip   3ref8 
Contract  W31-109-eng-38 
UAC-6660 


TID-18301      OTS  $1.60 

Argonne  National  Lab. ,  111. 
DIELECTRIC  MEASUREMENTS  ON  THE  RING  MAG- 
NET COILS,  by  H.  F.  Vogel.   7  Jan  63,  I5p  Iref 
Contract  W3l-l09-eng-38 


TID- 1 8304   OTS   $3.60 

Argonne  National  Lab.  ,111. 
AN  ITERATIVE  SOLUTION  OF  THE  MATRIX  REP- 
RESENTATION OF  DETECTION  SYSTEMS,  by 
R.  Gold.    8  Jan  63.  3lp   2^efs 
Contract  W3l-l09-eng-38. 

TID- 18303      OTS  $1.60 

Argonne  National  Lab. ,  111. 
LOW  TEMPERATURE  EFFECTS  ON  HIGH  VOLTAGE 
BREAKDOWN  AT  SMALL  GAPS.   PART  U  by  D.  J. 
DeGeeter.    16  May  62,  I8p  8refs 
Contract  W3l-109-eng-38 

Tib- 18289   OTS   $4.60 

Argonne  National  Lab. ,  111. 
RAPID  BEAM  HANDLING  SYSTEM  OF  THE  ZGS 
MACHINE  OR  BEAM  BUMPER  JUMP  TARGET  SYS- 
TEM, by  Theodore  deParrv  19  Dec  62.  45p 
Contract  W31-109-eng-38. 


TID-15552      GTS  $2.60 

Argonne  National  Lah. ,  IlL 
SEMICONDUCTOR  NUCLEAR  DETECTORS,  by 
H.  M.  Mann,  J.  W.  Haslett,  and  F.  J.  Janarek, 
Jan  62,  22p  Trefs  ' 

Contract  W3l-109-eng-38 


TID-15541   OTS   $1.10 

Argonne  National  Lab. ,  UU 
VARIANCE  IN  SCINTILLATOR  UGHT  COLLECTION, 
by  George  A.  Sinnoa  and  William  W.  Managan.  F«b  62, 
8p 

Contraa  W31-l09-eng-38 
UAC-6097 


TID-18545      OTS   $1.10 

Atomic  Power 'Development  Associates,  Inc., 

Detroit  Mich. 
SODIUM  RESISTIVITY  METER  LOOP.   Summary  rept. 
Feb  63.  lOp 
Contract  AT(1 1-1)865 


TID- 18162   OTS    $2.60 

Badger  Meter  Mfg.  Co.,  Milwaukee,  Wis. 
DEVELOPMENT  LEADING  TO  AN  IMPROVED  DEN- 
SITOMETER FOR  HEUUM-GRAPHITE  OR  NITRO- 
GEN-GRAPHITE FLOW  STREAMS.  Quarterly  rept. 
Aug-Oct  62,  by  Donald  H.  Strobel  6  Feb  63,  29p" 
Contract  AT(  11-1)1111 
189-12 


TID- 18409   OTS   $1.60 

Badger  Meter  Mfg.  Co. ,  Milwaukee.  Wis. 
DEVELOPMENT  LEADING  TO  AN  IMPROVED  DEN- 
SITOMETER FOR  HELIUM-GRAPHITE  OR  NTTRO- 
GEN-GRAPHITE  FLOW  STREAMS.   Quarterly  rept. 
Nov  62-Jan  63  by  Donald  H.  Strobel  27  Mar  63,  16p 
Contract  AT(  11- 1)11 11 
189-15 


BNL-6899  OTS  $1.10 

Brookhaven  National  Lab. ,  Upton,  N.  Y. 
A  CALIBRATION  CURVE  FOR  COSMOTRON  IONI- 
ZATION CHAMBERS,   by  G.  Levine  and  C.  Swartz. 
7  Nov  60,  4p 
Contract  AT(30-2)GEN- 16 

BNL-6865    OTS   $1.10 

Brookhaven  National  Lab. .  Upton,  N.  Y. 
CERENKOV  AND  SCINTILLATION  PROPERTIES  OF 
PLEXIGLAS  UVT  AND  UVA,  by  D.  Balzarini.  Sep  60. 
lOp    5refs 
Contract  AT(30-2)GEN-16. 

BNL-6880   OTS   $1.10 

Brookhaven  National  Lab. ,  Upton,  N.   Y. 
COMPARISON  OF  LUMPED  AND  DISTRIBUTED  IN- 
FLECTOR  MAGNETS,  by  E.  B.  Forsyth.   18  Mar  63, 
lOp  4refs 
Contract  AT(30-2)GEN-16. 

BNL-6871    OTS   $2.60 

Brookhaven  National  Lab. ,  Upton.  N.  Y. 
FAST  ANALYSIS  SYSTEM  FOR  BUBBLE  CHAMBER 
DATA,  by  Paul  V.  C.  Hough.    25  Jan  6^r-aaD 
Contract  AT(30-2)GEN-l6  ^^ 

BNL-6889   OTS   $1.60 

Brookhaven  National  Lab. ,  Upton,  N.  Y 
INDEX  OF   REFRACTION  AND  DISPERSION  OF 
SEVERAL  GASES  IN  CERENKOV  COUNTER  USE,  by 
J.   A.  Niederer.  7  Dec  61.   I3p  5ref8 
Contract  AT(30-2)GEN-16 


S-32 


BNL-6902  OTS   $2,60 

Brookhaven  National  Lab.,  Upton,  N.  Y, 
PHASE  ACCEPTANCE  AND  BUNCHING  lU  THE    AGS 
UNAC.   Internal  rept.  by  J.  P.  Blewett.  27  Mar  63. 
22p  ^ 

Contraa  AT(30-2)GEN-16 

BNL-6922      OTS   $1.10 

Brookhaven  National  Lab. ,  Upton,  N.  Y. 
RIPPLE  FILTER  FOR  AGS  MAIN  MAGN  ^  POWER 
SUPPLY.    Internal  rept. ,  by  H.  J.  Halama,    3  Apr  63, 
lOp  f  "T  »- 

Contract  AT(30-2>GEN-16 


UCRL- 10075  OTS  $1.10 

Lawrence  Radiation  Lab. ,  U.  ofCalifbmlB, 
COMPUTATIONAL  PROCEDURES  IN  THE 
OF  A  CYCLOTRON  MAGNETIC  FIELD 
COILS,   by  Jonathan  D.  Yoaig,  Ardith  S. 
Alper  A.  Garren.  2  Mar  62.  9p  6refs 
Contract  W7405-eng-48 


Berkeley 

ADJUSTMENT 
IIY  TRIM 
Genney,  and 


Berkeley. 
0ti  SOURCE 
by 


UCRL-100<W  OTS  $1.60 

Lawrence  Radiation  Lab. ,  U.  ofCalifomja 
DESIGN  AND  DEVELOPMENT  OF  TOE 
FOR  THE  BERKELEY  88-INCH  CYCLO#0N 
Kenneth  W.  Ehlers.  23  Feb  62,  1^  7refh 
Contract  W7405-eng-48 


UCRL-6575  OTS  $4.60 

LawretKe  Radiation  Lab. ,  U.  of  Californli,  Livermore. 
AUTOMATIC  FREQUENCY  C'JNTROL  O^  ELECTRON 
LINEAR  ACCELERATORS  THROUGH  THi  USE  OF 
DIGITAL  TECHNIQUES,  by*HarUn  L,  Buih. 
17  Oct  61,  43p 
Contract  W7405-eng-48 

UCRL-6825  OTS  $1. 10 

Lawrence  Radiation  Lab..  U.  ofCallfomii,  Livermore. 
CALCULAHON  OF  THE  OPTIMUM  DIMll^lSIONS  OF 
CX)LLIMATORS  FOR  NEUTRON  DIFRAcfllCW,   by 
Ian  R.  Jones.    14  Mar  62.  8p  2refs 
Contract  W7405-eng-48 

UCRL -6793      OTS  $1.10 

Lawrence  Radiation  Lab. ,  U.  of  CalifonUa 

Livermore. 

•PROTOGRAPHY"  WITH  MOLYBDENUM  '"ElIOXIC«,  A 
METHOD  OF  HYDROGEN  DETECTION,  p^  Edmund  S. 
Chambers.   20  Feb  62,  9p  Srefs 
Contract  W74flS-ei^-48 

LADC-5541      OTS   $2.60 


Los  Alamos  Scientific  Lab. ,  N.  Mex. 
GAMMA-RAY  SENSITIVE  IMAGE  INTENttF 
WITH  CLOSED  CIRCUIT  VISUAL  DISPLiiV 
N.  G.  Wilson.    29p 
Contract  W7405-eng-36 


TID- 13984       OTS  $3.  60 

Los  Alamos  Scientific  Lab. ,  N.  Mex. 
THE  GODIVA  II  CRITICAL  ASSEMBLY:  DOSIMETRY 

Contract  W7405-eng-36 
LADC-4189 


TID-18405      OTS  $3.60 

Michigan  U.  Coll.  of  Engineering,  Ann  Arbor. 
THE  EFFECT  OF  SAMPLE  ORIENTATION  ON 
COUNTING  RATES  IN  A  NEUTRON  SPECTROMETER 
WITH  LARGE  AREA  DETECTORS,  by^  D  i^fffler 
Feb  63,  34p 
Contract  AT(ll-l)917 


ORNL-TM-524   OTS    $1.60 

Oak  Ridge  National  Lab..  Tenn. 
A  COLUMATOR  STUDY  FOR  A  20-GEV  ELEC- 
TRON BEAM,  by  C.  a  Zerby  and  H.  S.  Moran 
25  Mar  63,   15p 
Contract  W7405-eng-26 

SLAC-1      OTS   $2.00 

Stanford  Linear  Accelerator  Center,  Sunford  U. . 
Calif. 

TWO-MILE  ACCELERATOR  PROJECT.    Final  and 

quarterly  status  rept.   1  Apr- 30  Jun  62.    Jul  62,  8^ 

20refs 

Contracts  AT(04- 3)363  and  Contract  AT(04-3)400 

TID-18648      OTS  $1.60 

Union  Carbide  Nuclear  Co. ,  Oak  Ridge,  Tenn. 
AUTOMATED  SMEAR  PROGRAM  FOR  RADIOACTIVE 
MATERIAL,  by  Merwyn  Sanders.  (1963J  I2p 
Contract  W7405-eng-26 

UNC-5050      OTS  $2.60 

United  Nuclear  Corp. ,  White  Plains.  N.  Y. 
DEVELOPMENT  OF  A  CONTINUOUS  METER  FOR 
OXYGEN  IN  SODIUM.    Quarterly  progress  rept 
1  Sep-3l  Dec  62.  by  H.  Steuimetz.    25  Jan  63,  li) 
Contract  AT(30-1)2877 

TID-18283      OTS  $4.60 

Westinghouse  Research  Labs. .  Pittsburgh,  Pa 

^\^T^  .V^k"^  TECHNIQUES.    Annual  ^ept. 
1  Jan-31  Dec  62,  by  D.  W.  Feldman.  R.  E.  Fox 

45p  ISrlrfs"*  *'  ^*  ^'*^^'  *^°*  ^-  ^*'"^-    20  Feb 63, 
Contract  AT(30-1)2823 


lER  TUBE 
.  by 


S-33 


Nuclear  Engineering 

ATL-A-126      OTS   $9.10 

Advanced  Technology  Labs. ,  Mountain  View,  Calif. 
DEVELOPMENT  OF  CLAD  CERAMIC  FUEL  PLATES 
BY  SPRAY-COATING  TECHNIQUES.   Final  rept.  phase 
I.  by  N.  E.  Weare.    31  Oct  61.  104p  irefs 
Coniract  AT(04-3)250 
EURAEC-439 


ACNP- 63005      OTS  $7.  60 

Allli-Clalniers  Mfg.  Co. ,  Milwaukee,  Wis. 
CLUSTERED  PIN  SUPERHEATER  LATTICE  EXPERI- 
MENTS, by  A.  Selep.    12  Feb  63,  72p  2ref8 
Contract  AT(1 1-1)  589 


ACNP-63001   GTS   $5.60 

Allis-Chalmers  Mfg.  Co. ,  Milwaulcee,  Wis. 
PATHFINDER  ATOMIC  POWER  PLANT.    BORON 
STAINLESS  STEEL  CONTROL  RODS  FOR  PATH- 
FINDER REACTOR.    Final  summary  rept.  by  a  A. 
Patterson,  D,  A,  Nehrig,  R.  H.  Klumb,  and  T.  E. 
Peterson,   15  Feb  63,  54p  I2ref8 
Contraa  AT{  11- 1)589 


ACNP-62034  OTS   $2.60 

Allis -Chalmers  Mfg.  Co.,  Milwaukee,  Wis. 
PATHFINDER  ATOMIC  POWER  PLAhTT  TECHNICAL 
PROGRESS  REPORT,  JULY -SEPT EMBER,   1962. 
15  Feb  63.  28p 
Contract  AT(1 1- 1)589 


TID- 18241    OTS   $3.60 

Allis-Chalmers  Mfg.  Co..  Washington,  D.  C. 
BURST  SLUG  DETECTION  EQUIPMENT  SHIELDING 
ANALYSIS,  by  D.   Luse.   16  Nov  60.   31p 
Contract  AT(  10- 1)925 


TID- 18244   OTS   $1.60 

Allis-Chalmers  Mfg.  Co..  Washington,  D.  C. 
DESIGN   AND  ANALYSIS:  CORE  STRUCTURE  AND 
BOTTOM  PLATE,   by  Paul  V.  Goulden.  21  Apr  60.   18p 
7refs 
Contract  AT(1 0-1)925 


TID- 18235   OTS  $2.60 

Allis-Chalmers  Mfg.  Co..  Washington.   D.  C. 
DESIGN   AND  ANALYSIS  OF  CORE  PERIPHERAL  RE- 
STRAINTS, by  Paul  V.  Goulden.    8  Jul  60.   23p    4refs 
Contract  AT( 1 0-1)925 


TID- 18240  OTS  $3.60 

Allis-Chalmers  Mfg. .  Co. .  Washington,  D.  C. 
DESIGN  OF  THE  PHENUMATIC  TEMPERATURE 
MONITORING  SYSTEM,  by  D.   A.  Umpe.  1  Sep  60. 
38p  6ref8 
Contract  AT(l 0-1)925 


TID- 18242   OTS   $1.60 

Allis-Chalmers  Mfg.  Co..  Washington,  D.  C. 
DESIGN  REQUIREMENT.  BURST  SLUG  DETECTION 
SYSTEM,    by  D.   Luse.  6  Nov  59,   19p 
Contract  AT(1 0-1)925 


TID- 18247    OTS   $1.60 

Ailis-Chalmers  Mfg.  Co. .   Washington.  D.  C. 
DESIGN  REQUIREMENT  DUMMY  FUEL  ASSEMBLIES 
11  Jan  60.    19p 
Contract  AT(  10- 1)925 


TID- 18239   OTS  $2.60 

Allis-Chalmers  Mfg.  Co. .   Washington,  D.  C. 
DESIGN  REQUIREMENTS.    CORE  STRUCTURE,  bv 
James  V.  Neely.     1 1  Dec  59,     22p 
Contract  AT(1 0-1)925 


ACNP- 62600       OTS  $2.  60 

Allis-Chalmers  Mfg.  Co. ,  Washington,  D.  C. 
FAILURE  OF  THE  FUEL-LATCHING  MECHANISM, 
by  J.  A.  Landoni.    9  Nov  60,  27p  5refs 
Contract  AT(10- 1)925 


TID- 18528      OTS  $6.60 

Allis-Chalmers  Mfg.  Co. ,  Washini^ton,  D.  C 
HAZARDS  ANALYSIS.    DEPRESSURIZATION 
ACCIDENT,  by  D.  A.  Lampe.    18  Nov  «),  62p  8refs 
Contract  AT(10- 1)925 


ACNP-61529       OTS  $1.60 

Allis-Chalmers  Mfg.  Co. ,  Washington,  D.  C. 
HAZARDS  ANALYSIS.    MINOR  HAZARDS,  by  D.  Luse 
and  R.  S.  Miller.    17  Mar  61,  I7p  18refs 
Contract  AT(10-1)925 


ACNP-62607  OTS  $1.60 

Allis-Chalmers  Mfg.  Co. ,  Washington,  D.  C. 
HAZARDS  ANALYSIS  SINGLE  KLOWLK   FAILURE, 
by  D.  A-  Lanipo.  23  Nov  60,  rev.  15  Jan  63.   I6p 
Contract  AT(1 0-1)925 


ACNP- 61 534       OTS  $3.60 

Allis-Chalmers  Mfg.  Co. ,  Washington,  D.  C. 
INADVERTENT  OPERATION  COOLANT  LOOP  ISOLA- 
TION VALVES.    HAZARDS  ANALYSIS,  by  A.  DeAgazia 
28  Mar  61,  39p  8refs 
Contract  AT(10-l)925 
S-.34 


ACNP- 63506      OTS  $2.  60 

Allis-Chalmers  Mfg.  Co.,  Washington, 
LOSS-OF -PRESSURE  ACCIDENT 
FAILURE,  by  J.  Landoni.    Apr  60,  26p 
Contract  AT(10-1)925 


D.  C. 
COLtt  LEG  PIPING 

'Irefs 


ACNP-61543       OTS  $1.60 

Allis-Chalmers  Mfg.  Co.,  Washlngtoii  D.  C. 
LOSS-OF-PRESSURE  ACCIDENT.    HOT  LEG  PIPING 
FAILURE,  by  A.  W.  DeAgazlo.    11  Jan  J 2,  Ilp3ref8 
Contract  AT(10-1)925 


TID- 18248   OTS   $2.60 

Allis-Chalmers  Mfg.  Co. ,  Washington 
REACTOR  CORE  COOLANT  FLOW 
L.  H.  Devlin.    9  Dec  60,  29p  6refs 
Contract  AT(1 0-1)925 


D.  C. 
DlfifrRIBUTlON,  by 


TID- 18250  OTS   $3.60 

AUis-Chalmers  Mfg.  Co. .  Washingtoi|J  D.  C. 
REACTOR   VESSEL  AND  CORE  ALIGh  ^NT  OF 
CONTROL  RODS  AND  CONTROL  ROCJ  CHANNELS. 
by  S.  Matovich.    21  Jun  62,   33p 
Contract  AT(1 0-1)925. 


ton. 


ACNP-62608  OTS  $2.60 

Allis-Chalmers  Mfg.  Co. ,  Washingti 
SAFETY  AND  CONTROL  SYSTEM  REMHlOtiS 
TEMPERATURE  BAR.HIER  FAILURE, 
Marcotte.  5  Jul  61,  25p2refs 
Contract  Ar(10-1)925 


D.  C. 

TO 
)ir  Ralph  P. 


TID-8200(8th  Rev.)   OTS   $0.50 

Atomic  Energy  Commission.  Div.  of  Tfcchnical 
Information  Extension,  Oak  Ridge,  Tenn 
NUCLEAR  REACTORS  BUILT,  BEING 
PLANNED  IN  THE  UNITED  STATES 
JUNE  30,   1963.    22p 


TID-3525(Rev.  5)      OTS  $2.50 


Atomic  Energy  Commission.    Div.  of 
Information  Extension,  Oak  Ridge,  T^iin. 
REACTOR  SAFETY.    A  literature  sear  :  ti,  camp,  by 
Richard  J.  Smith.    Mar  63.   138p  I9l0r^ 


NAA-SR -MEMO- 8279   OTS  $2.60 

Atomics  International,  Canoga  Park, 
ADDITIONAL  DATA  FROM  SODIUM 
EXPERIMENTS,  by  S.  L.  Shulman.  6 
4ref8 
Contract  AT(ll-l)GEN-8 
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NAA-SR -MEMO-8088   OTS   $1.60 

Atomics  International,  Canoga  Park,  Catlf. 
ADDITIONAL  RESULTS  FROM  PYROLYTIC  CAPSULE 
FOUUNG  TESTS,  by  G.  E.  Turney  and  T.  T. 
Shimazaki  7  Jan  63,  12p  9ref8 
Contract  AT(  1 1  -  1)GEN-  8 


NAA-SR-MEMO-8018   OTS   $L60 

Atomics  International,  Canoga  Park,  Calif. 
APPLICATION  «=•  TKffi  CONSERVATION  EQUATIONS 
OF   MASS,    MOMENTUM  AND  ENERGY  TO  AN  UN- 
STEADY BULK  BOILING  CHANNEL. by  D.E.  Schramm. 
5  Dec  62,  13p  Srefs 
Contract  AT(  11- l)GEN-8 


NAA-SR -MEMO-8089   OTS   $3.60 

Atomics  International,  Canoga  Park,  CaUf. 
CLASS  A  COMPONENTS.    PNPF-OAP  EOUIPMFNT 

Contract  AT(ll-l)GEN-8 


NAA-SR -MEMO-8055   OTS   $1.60 

Atomics  International,  Canoga  Park    Calif 
COMPATIBILITY  OF  BORON  CARBIDE  WITH  PO- 
TENTIAL AOMR  CONTTROL  ROD  CLADDING  MA- 
TERIALS, by  R.  D.  Hahn.  31  Jan  63,  20p  Srefs 
Contract  AT(  11 -1)GEN- 8 

NAA-SR-MEMO  8041    OTS   $1.60 

Atomics  International,  Canoga  Park,  Calif. 
CONCERNING  THE  HAZARD  OF  FREON  VAPOR  IN 
THE  SRE  GALLERY  GAS,  by  Charles  R.  F.  Smith. 
20  Dec  62,   17p   15refs 
Contract  AT(ll-l)GEN-8 


NAA-SR-MEMO-8195   OTS    $5.60 

Atomics  International,  Canoga  Park    Calif 
CRITICALITY  STUDY,   15  w/o  U-Zr  ALLOY,  by 
N.  Ketztach  4  Feb  63,  53p  lOrefe 
Contraa  AT(n-l)GEN-8 


NAA-SR -MEMO-7878   OTS   $3.60 

Atomics  International,  Canoga  Park,  Calif 
ECONOMICS  OF  THE  300-MWE  ORGANIC* MODER- 
ATED AND  COOLED  REACTOR  NUCLEAR  POWER 
PLANT,  by  G.  S.  Budney.  15  Dec  62,  32p 
Coniract  AT(ll-l)GEN-8 
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NAA-SR -MEMO- 8064   OTS    $1.60 

Atomics  International,  Canoga  Park,  Calif. 
EFFECT  OF  GAS  COhn"ENT  ON  THE  ONB  POiNTT 
FOR  SANTOWAX  OM  +  30  w/o  HB,  by  C.  E.  Pocock 
and  A.  F.  Ullie.  9  Jan  63,  I3p  6ref8 
Contract  AT(li-l)GEN-8 


NAA-SR-MEMO-6873  &  Add.   I   OTS   $1.60 

Atomics  International,  Canoga  Park,  Calif. 
FLOW  STABILITY  LOOP-FORCED  CONVECTION 
HEAT  TRANSFER  WITH  ORGANIC  COOLANT,  by 
F.  Bergonzob  and  F.  HaUen.  18  Jan  62,  Up  Urefs 
Contraa  AT(ll-l)GEN-8 


NAA-SR-MEMO-8053   GTS   $2.60 

Atomics  International,  Canoga  Park,  Calif. 
FUEL-HANWJNG  HEAT  TRANSFER  ANALYSIS,  by 
J.  J.  Hammer.  26  Dec  62,  24p  6ref8 
Contract  AT(  11- l)GEN-8 


NAA-SR-MEMO-8033      OTS   $6.60 

Atomics  International,  Canoga  Park,  Calif. 
IRRADIATION  CAPSULES  FOR  ACCELERATED 
BURNUP  TESTS  OF  HYPOSTOICHIOMETRIC  URA- 
NIUM MONOCARBIDE,  by  T;  E.  Redding.    14  Dec  62, 
65p  Urefs  |L 

Contract  AT(l I- l)GEN-8 


NAA-SR-MEMO-8052       OTS  $3.  60 

Atomics  International,  Canoga  Park,  Calif. 
LINEAR  EXPANSION  AND  MECHANICAL  PROPERTIES 
OF  SELECTED  NUCLEAR  REACTOR  GRID  PLATE 
MATERIALS  FOR  THE  TEMPERATURE  RANGE 
70-2000*»F,  by  Jerome  G.  Wendt.    20  Dec  62,  39p 
9ref8 
Contract  AT(Il-l)GEN-8 


NAA-SR -MEMO-8011   OTS   $7.60 

Atomics  International,  Canoga  Park,  Calif. 
A  METHOD  OT  THERMAL  ANALYSIS  AND    ORIFICE 
ADJUSTMENT  CALCULATION  FOR  THE  PNP!     RE- 
ACTOR CORE,  by  J.  R.  Hume.  28  Dec  62,  73p 
Contract  AT(  1 1  -  1)GEN  -  8 


NAA-SR-MEMO-477    OTS   $1.  10 

Atomics  IntematioQal,  Canoga  Park,  Calif. 
A  NOTE  Oti  THE  EFFECTIVE  RADIUS  CF  CON- 
TROL RODS,  by  F.  Fillmore  24  Oct  52,  9p  2ref8 
Contract  AT(  1 1  - 1)  GEN  -  8 


NAA-SR-MEMO-8022     OTS    $2.60 


NAA-SR-3220      OTS   $12.00 

Atomics  Internal, onal,  Canoga  Park,  Calif. 
ORGANIC  MODERATED  REACTOR  CRITICAL  EX- 
PERIMENT HAZARDS  SUMMARY,  by  G.  B.  Zweizig. 
15  Dec  58,   I69p  26refs 
Contract  AX(ll-l)GEN-8 


NAA-SR-MEMO-7343  OTS    $8.60 

Atomics  International,  Canoga  Park,  Cahf. 
ORGANIC  REACTOR  HEAT  TRANSFER  MANUAL. 
1  Dec  62,  92p  42ref8 
Contract  AT(  1 1-  l)GEN-8 


NAA-SR -MEMO-5001      OTS   $2.60 

Atomics  International,  Canoga  Park,  Calif. 
PHOTON  STREAMING  AROUND  OFFSET  CYLINDRICAL 
AND  SQUARE  ACCESS  PLUGS  IN  THICK  SHIELDS,  by 
W.  A.  RhoadcB.    3  Mar  60.   2lp  6ref8 
Contract  AT(ll-UGEN-8 


NAA-SR -MEMO-7952   OTS    $1.60 

Atomics  International,  Canoga  Park,  Calif. 
PNPF  TWO-ZONE  CORE  TEMPERATURE  DISTRIBU- 
TION, byK.  U  Adler.   13  Nov  62,  llpSrefs 
Contract  AT(ll-l)GEN-8 


NAA-SR-MEMO-7953      OTS   $2.60 

Atomics  International,  Canoga  Park,  Calif. 
RADIATION  EMBRITTLEMENT  OF  OMRE  GRID 
PLATES,  by  J.  F.  Marron.    30  Jun  62,   23p  13ref8 
Contract  AT(ll-l)GEN-8 


NAA-SR -MEMO-7594     OTS   $1.10 

Atomics  International,  Canoga  Park,  Calif, 
RADIOGRAPHIC  MEASUREMENTS  C»?  SNAP  FUEL 
ELEMENT  END  GAPS,  by  R.  C.  Barry.  7  Dec  62,  7p 
Contract  AT(ll-l)GEN-8 


NAA-SR -MEMO-7879   OTS    $L  10 

Atomics  International,  Canoga  Park,  Calif. 
REACTIVITY  CHANGES  DUE  TO  FUEL  MOVEMENT 
IN  THE  THIRD  CORE  OF  THE  SRE,  by  a  L  Monnie, 
I  Nov  62,  8p  6ref8 
Contraa  AT(  11 -l)GEN-8 


NAA-SR -MEMO- 7945   OTS   $1.60 
« 
Atomics  International,  Canoga  Park.  Calif. 
SPIRAL  BOILER  EVALUATION,   by  Jerome  C.   Wendt. 
9  Nov  62.   19p   9refs 
Contract  AT(ll-l)GEN-8 


Atomics  International,  Canoga  Park,  Calif. 
OMRE  ADSORPTION-GFY  1962,  by  W.  W.  Davis 
18  Dec  62,  24p  6ref8 
Contract  AT(  1 1  -  1)GEN  -  8 
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NAA-SR-MEMO- 7521  (Rev.)   OTS   $1.1( 


Atomics  International.  Canoga  Park, 
STANDARDIZATION  OF  GAMMA  PHA 
AT  THE  OMRE,  by  L.  D.   Fielding.  10 
3ref8 
Contract  AT(ll-l)GEN-8 
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NAA-SR -MEMO- 7982   OTS   $1.60 

Atomics  International,  Canoga  Park,  Cyiif, 
TEMPERATURE  PROFILES  AS  A  FUNCTION  OF 
CONTROL  ROD  POSITION  (RTF  62-T-(fl5),  by  J.  O. 
Zane  and  J.   Kajor.  16  Nov  62.   I3p 
Contract  AT(ll-l)GEN-8 


NAA-SR-MEMO-2974   OTS    $1.60 

Atomics  International,  Canoga  Park,  C^lif. 
URANIUM-MOLYBDENUM  ALLOY 
R.  E.  Aronstein.  11  Aug  58,   18p  12refs 
Contract  AT(  1 1  -  l)GEN-8 


FUEL  COSTS,  by 


NAA-SR-MEMO-7955      OTS   $1.60 

Atomics  International,  Canoga  Park,  CUlif 
WEIGHTS  AND  EFFICIENCIES  OF  HEUCAL 
ROTOR  ELECTROMAGNETIC  PUMPS 
SERVICE,  by  Richard  S.  Baker.    12  Nov 
Contract  AT(ll-l)GEN-8 


FOR 


TID- 18254   OTS   $4.60 

Babcock  and  Wilcox  Co. ,  Lynchburg, 
SPATIALLY  DEPENDENT  TEMPER ATUR 
CIENTS  IN  THE  ATRCE  CORE,  by  A. 
and  J.   W.  Poston.    Mar  63,   41  p 
Contract  AT(  10- 1)1075 
ATRCE- 109 


BMI-1643      OTS  $1.75 

Battelle  Memorial  Inst. ,  Columbus,  Olilo. 
COATING  FUEL  PARTICLES  WITH  PyWoLYTIC 
CARBON,  by  Melvin  F.  Browning,  John 
Virginia  M.  Secrest,  and  Arthur  C. 
16  Aug  63,  71  p  28refs 
Contract  W7405-eng-92. 


WAPD-T-1496      OTS   $2.60 

Bettis  Atomic  Power  Lab. ,  Pittsburgh,  |Pa. 
MEASURING  POWER  DISTRIBLJTIONS    ^  PWR,  by 
J.  H.  Leonard.    Jun  62,   2lp 
Contract  AT(11-1)GEN-14 


WAPD-PWR-TE-128(Rev.)  OTS   $L  IC 

Bettis  Atomic  Power  Lab. ,  Pittsburgh 
REACTOR  COOLA^r^  RADIONUCLIDE 
PWR  Core  1,  Seed  3,  by  W.  Lechnick  a^d 
Mar  63,  9p  3refs 
Contract  AT(  1 1  -  1)GEN- 14 
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BNL-5479       OTS  $3.  60 

Brookhaven  National  Lab. ,  Upton,  N.  Y. 
THE  ROLE  C*^  FUEL  REPROCESSING  IN  THE 
ECONOMICS  OF  ATOMIC  POWER,  by  Bernard 
Manowitz.   May  61,  33p  3ref8 
Contract  AT(30-2)GEN-16 


TID-18296  OTS   $2.60 

Columbia  U. ,  New  York. 
BASIC  EXPERIMENTAL  STUDIES  OF  BOIUNG  FLUID 
FLOW  AND  HEAT  TRANSFER  AT  ELEVATED  PRES- 
SURES.  Monthly  progress  rept  for  Feb  63,  by  Bruce 
Maizner.  28  Feb  63,  27p 
Contract  AT(30-3)  187 


RFP-104      OTS   $Z60 


**"   "J^m^\,rt 


Dow  Chemical  Co. ,  Denver,  Colo. 
CRITICALLY  CONTROL  IN  ENRICHED  URANIUM 
RECOVERY  OPERATIONS,  by  Aurel  Goodwm,  Jr.  and 
Arthur  N.  Nickel.    18  Apr  58,   2lp 
Contract  AT( 29-1)1 106 


DLCS- 5000263  STTS  $4.60 

Duquesne  Light  Co. ,  Siippingport,  Pa. 
MONTHLY  OPERATING  REPORT  ON  PWR  CX>£R- 
ATICW,    FEBRUARY  1963.  50p 
Contract  AT(1 1-1)292 


GAMD-2970  (&Add.   1,  2,  3)    OTS   $12.50 

Electric  Boat  Div. ,  General  Dynamics  Corp. , 

Groton,  Conn. 
TRANSIENT  ANALYSIS  OF  THE  MGCR  PLANT,  by 
T.  M.  Silks.  May  60,   177p 
Contract  AT(04-3)187 


GA-3799   OTS   $6.60 

General  Atomic  Div. .  General  Dynamics  Corp. , 

San  Diego.  Calif. 
CORRELATION  OF  CALCULATIONS  AND  EXPERI- 
MENTAL MEASUREMENTS  MADE  USING  A  PARTIAL 
CORE  MOCKUP  (CRITICAL  ASSEMBLY)  OF  THE 
PEACH  BOTTOM  HTGR.   by  J.   R.  Brown.  M.  K.Drake, 
and  K.   R.   Van  Howe.  5  Mar  63,  65p  I2refs 
Contract  AT(04-3)3l4. 


GA-12lOand  Add.        OTS  $8.  60 

General  Atomic  Div. ,  General  Dynamics  Corp. , 

San  Diego,  Calif. 
HAZARDS  SUMMARY  REPORT  FOR  THE  HTGR 
CRITICAL  FACILITY  AND  ADDENDLTM,  by 
J.   R.  Brown,  D.  C.  Pound,  and  J.  B.  Sampson. 
11  Feb  60,  99p6refs 
Contract  AT(04-3)314 
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PB  163  7910TS  $11,50 

General  Atomic  Div. ,  General  Dynamics  Corp. , 

San  Diego,  Calif. 
INVESTIGATIONS  OF  CARBIDES  AS  CATHODES  FOR 
THERMIONIC  SPACE  REACTORS.   Final  repi., 
15  May  61-31  Aug  62,  by  A.  F.  Weinberg,  R.  G. 
Hudson,  L.  Yang,  and  F.  D.  Carpenter.    [1962]  160p 
25ref8 

Contract  NAS  5- 1253 
Rept.  no,  GA-3523 

DESCRIPTORS:    •Energy  conversion,  *Nuclear 
reactors,  •Thermionic  converters,  •Cathodes, 
•Uranium  compounds,  •Zirconium  compounds, 
•Carbides,  Tungsten,  Molybdenum,  Ni^ium,       ,^ 
Tantalum,  Vaporization,  Diffusion,  Emissivity, 
Resistance  (Electrical),  Thermal  conductivity. 

The  {)hy8icochcmical  properties  of  mixed  carbides  of 
U  and  Zr  were  measured  to  determine  the  usefulness  of 
these  materials  as  nuclear- heated  thermionic  emitters 
or  as  the  nuclear  fuel  for  refractory- metal  thermionic 
cells.   Property  measurements  of  other  carbide 
systems  having  optential  as  thermionic  emitters  were 
also  performed.  Vapor- loss  data  for  mixed  carbides 
were  obtained  in  vacuum  to  determine  the  effects  of 
temperature,  time  of  exposure,  U:Zr  ratio,  and 
specimen  density.  Studies  were  also  conducted  on  the 
redistribution  of  the  carbide  components  during  long- 
time exposures  and  the  relation  of  this  redistribution 
to  the  rate  of  weight  loss  and  tie  electron-emission 
characteristics.   Vacuum  electron-emission  meas- 
urements were  mad^  for  a  series  of  mixed  carbides  of 
varying  U:Zr  ratio.   Materials  compatibility  as  re- 
lated to  the  "marr'ige"  of  reactor  fuels  to  refractory- 
metal  thermionic  emitters  was  studied. 


GEAP-3771-7       OTS  $8.60 

General  Electric  Co. ,  San  Jose,  Calif. 
HIGH  PERFORMANCE  UO2  PROGRAM.    Quarterly 
progress  repc  no.  7,  Oct-Dec  62,  by  B.  Weidenbaum, 
85p  Srefs 

Contract  AT(04-3)189,  QR-7 
EURAEC-578 

GEAP-4229      OTS  $0.  50 

General  Electric  Co. ,  San  Jose,  Calif. 
IN-CORE  INSTRUMENTATION  DEVELOPMENT  PRO- 
GRAM TELEMETERING  TRANSMITTALS  FOR  IN- 
CORE  POWER  MONITORING.  Quarterly  progress 
rept. ,  Jan-Mar  63,  by  A.  H.  McQueen.  31  Jul  63,   24p 
Contract  AT(04- 3)189. 


NYO-9783      OTS   $10.50 

General  InstriHTient  Corp. ,  Newark,  N.  J. 
POWER  FLATTENING  STUDIES  FOR   RADIO- 
LSOTOPE-THERMOELECTRIC  GENERATORS.    Final 
rept. ,  by  R.   E.  Rush  and  H.  Belofsky.    18  Feb  63. 
13^  28ref8 
Contract  AT(30-1)2783 


TID- 18286  GTS   $3.60 

Georgia  Inst.  ofTech.  Engineering  Experiment 

Station,  Atlanta  J 
MATERIALS  FOR  HIGH  TEMPERATURE  NUCLEAR 
ENCTNEERING  APPUCATIONS.   Quarterly  rept.  no.  3, 
1  Oct  62- 1  Jan  63,  by  J.  D.  Fleming,  J.  W.  Johnson,  Paul 
Boland,  and  S.  H.  Bomar.  4Up 
Contract  AT( 40- 1)2483 


TID- 18431    OTS   %2.bO 

(Hanford  Atomic  Products  Operation,  )  Richland,   Wash. 
ACCIDENTAL  NUCLEAR  EXCURSION.    RECUPLEX 
OPERATION,   234-5  FACILITY.  Summary  rept.  by         ^ 
Carl  N.  Zangar.    7  Apr  62.  25p 


HW-SA-2552      OTS  $4.  60 

Hanford  Atomic  Products  Operation,   Richland,  Wash. 
APPLICATIONS  OF  ANALOG  COMPUTERS  IN  NU- 
CLEAR PROCESSES,  by  W.  D.  Cameron  and 
C  R.  Taylor.  9  May  62,  48p  5refs 
Contract  AT(45- 1)1350 


HW-SA-2951    OTS   $1.60 

Hanford  Atomic  Products  Operation.  Richland,  Wash. 
NPR  POWER  SUPPLIES,  by  Roy  C.  Hoffman.   12  Mar  63, 
15p 
Contract  AT(45-l)l350. 


HW-75319   OTS   $1.60 

Hanford  Atomic  Products  Operation.   Richland,   Wash. 
NUCLEAR  SAFETY  PARAMETERS  FOR  0.5-IN 
DIAMETER,   1.8  W/0  Pu  -  AI  ALLOY    RODS  DM 
LIGHT  WATER,  by  C.   L.  Brown.  29  Dec  62.   15p  2ref8 
Contract  AT(45-1)1350 


SAN- 1009      OTS   $5.60 

Institute  of  Engmeermg  Research,  U.  of  California. 
SLUG  FLOW  CONDUCTION  SOLLTION  FOR   EX- 
PONENTIAL HEAT  GENERATION  IN  A  THIN  FLAT 
PLATE,  by  H.  A.  Johnson  and  P.  L.  Chambre. 
Jan  63,  58p  34refs 
Contract  ATU  1-1)34 
IER-163-12 


UCRL-6761  OTS  $2.60 

Lawrence  Radiation  Lab. ,  U.  of  California,  Livermore. 
OPERATIONAL  PROBLEMS    FOR  TWO-  AND  THREE- 
SHIFT  OPERATIOMOF  THE  LIVERMORE  POOL- TYPE 
REACTOR,    'yy  Ernest  E.  Hill.   I  Feb  62,  28p  3refs 
Contract  W7405-eng-48 


TID- 13139   OTS    $1.60 

Los  Alamos  Scientific  Lab. ,  N.  Mex. 
REACTOR  TEMPERATURE,  by  C.  B.  Mills.   12  Jul  61, 
I7p  lOrefs 

Contract  W7405-eng-36 
LADC-4938 
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TID- 17885   OTS   $1,50 

Maritime  Administration,  Washington,   I>.  C. 
N.   S.  SAVANNAH  SAFETY  ASSESSMENI.     Summary 
rept.  of  Volumes  I-V,  by  James  M.  Barrfft  and 
Paul  E.  Carrico.    Dec  62,  92p 

MND-MD-2957      OTS  $2,  75 


tKsk  l.O, 

Russo, 
4pr  63,  I83p 


Martin -Marietta  Corp. .  Baltimore,  M^ 
PM  RESEARCH  AND  DEVELOPMENT 
CORE  2  FINAL  DESIGN  REPORT,  by  F 
W.  Brittain,   R.  Lightner,  and  R.  Baer 
35refs 
Contract  AT(30- 1)2706 

MND-M-2935(Vol.I)   OTS   $0.75 

Martin-Marietta  Corp, ,  Baltimore,  M< 
PM-1  NUCLEAR  POWER  PLANT  PROG  UM.  Final 
progress  rept.,  1  Sep  62-31  Mar  63.  l'  Jul  63,  26p 
Contract  AT(30- 1)2345 


TID-18467      OTS  $5.60 

New  York  Shipbuilding  Corp. ,  Camdeijj  N.  J. 
SAVANNAH  NUCLEAR  POWER.    RE  AC    OR  OPERA- 
TIONS AT  YORKTOWN.    Summary  tesij^ept. 
II  May  62,  56p 


ORNL-1407      OTS   $9.60 

Oak  Ridge  National  Lab. ,  Tcnn. 
AIRCRAFT  REACTOR   EXPERIMENT      AZARDS 
SUMMARY  REPORT,  by  W.  B.  Cottrel  J    24  Nov  52, 
U5p  2lrefs 
Contract  W7405-cng-26 


ORNL-TM-499   OTS   $1.60 

Oak  Ridge  National  Lab. ,  Tenn. 
CRITICAL  MASS  STUDIES.   PART  Xlk  .   BORO- 
SILICATE  GLASS  RASCHIG  RINGS  I? I  AQUEOUS 
URANYL  NITRATE  SOLUTIONS,  by).  T.  Thomas, 
J.  K.  Fox,  and  E.  B.  Johnson.  6  Feb  4|.   HP 
Contract  W7405-eng-26 


ORNL-TM-536   OTS   $1.60 

Oak  Ridge  National  Lab. ,  Tenn. 
EFFECT  OF  MAXIUM  BRINE  TEMPflRATURE 
THE  OUTPUT  OF   LARGE  NUCLEAR 
PRODUCTION  OF  WATER  AND  ELEQTRICITY 
I.  Spiewak  29  Mar  63,    14p 
Contract  W7405-eng-26. 

ORNL-TM-456       OTS  $7.  60 


Oak  Ridge  National  Lab. ,  Tenn. 
PRESSURE  EQUALIZATION  BY  FLU!) 
BETWEEN  PARALLEL  FLOW  CHANHELS 
T.  G.  Chapman  and  P.  N.  Stevens.    1 
2refs 
Contract  W7405-eng-26 
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IDO- 16846   OTS   $4.60 

Phillips  Petroleum  Co. ,  Idaho  Falls. 
MANUAL  OF  PROCEDURES  FOR  EFFECTING  CON- 
TROL OF  SS  MATERIALS  AT  STATION  SSI,  by 
B.  S.  Lewis  and  F.  H.  Tingey.   19  Feb  63,  46p 
Contract  AT(  10- 1)205 


TID-18524       OTS  $1. 10 

Rensselaer  Polytechnic  Inst. ,  Troy,  N,  Y, 
ADAPTIVE  CONTROL  FOR  NUCLEAR  REACTOR 
START-UP  AND  REGULATION,  by  C,  N,  Shen.    1961, 
4p  4ref8  (Prepared  in  cooperation  with  Knolls  Atomic 

Power  Lab.) 

Contract  W31-109-eng-52  ' 


SRO-80   OTS   $1.60 

Savannah  River  Operations  Office,  Atomic  Energy 

Commission,  Augusta,  Ga. 
HEAVY  WATER  POWER  REACTOR  PROGRAM 
MONTHLY  PROGRESS  REPORT,   FEBRUARY   1963. 
Up 


SRO-81    OTS   $1.10 

Savannah  River  Operations  Office,  Atomic  Energy 

Commission,   Augusta,  Ga. 
HEAVY  WATER  POWER   REACTOR  PROGRAM. 
Monthly  progress  rept  for  Mar  63.  8p 


TID- 1 6589      OTS  $9.60 

Space  Technology  Labs. ,  Inc.,  Canoga  Park,  Calif. 
MEASLTREMENTS  AND  INTERPRETATION  OF  TRANS- 
FER FUNCTIONS  AND  HYDRODYNAMIC  INSTABILI- 
TIES IN  BOILING  LOOP  EXPERIMENTS.    Quarterly 
rept.  no.   18  for  period  ending  30  June  62,  by  S.  M. 
Zivi.    28  Jun  62  lllp  32refs 
Contract  AT(04-3)372 
8977-6022-RU-OOO 


UNC-5051    OTS   $4,60 

United  Nuclear  Corp. ,  White  Plains.  N.  Y. 
PAWLING  LATTICE  TEST  RIG  --  TEST  REPORT 
NO.  6.    THE  EFFECT  OF  HYDROGENEOUS  COOL- 
ANTS ON  DoO  MODERATED  LATTICES,  by  W.  L. 
Brooks,  M.   R.   Fleishman,  G.  G.  Foster,  C.  W. 
Monroe,  and  R.  D.  Schamberger  21  Mar  63.   4«p  7refs 
Contract  AT( 30- 1)3023 


EXCHANGE 
by 
Vpr  63,  79p 


UNC-5046  OTS   $7.60 

United  Nuclear  Corp, ,  White  Plains,  N.  Y. 
SPONGE  FUEL  EVALUATION.  Phase  II  rept. 
23  Aug  61-31  Jan  63,  by  J.  M.  McKee.  31  Jan  63, 
74p  Irefs 
Contract  AT(  30 -1)2869 
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GEAP-4140      OTSSl.OO 

Vallecitos  Atomic  Lab. ,  San  Jose,  Calif. 
DEPOSITION  OF  MATTER  FROM  A  FLOWING 
STREAM.  PART  I:   GEh4ERAL  RELATIONS  ^ND 
EQUATIONS,  by  Leo  F.  Epstein  and  Thomas  F.  Evans. 
I  Dec  62,  44p  40refs 
Contract  AT(04-3)I89. 


GEAP-4UI      OTS  $L  25 

Vallecitos  Atomic  Lab. ,  San  Jose,  Calif. 
DEPOSITION  OF  MATTER  FROM  A  FLOWING 
STREAM.  PART  It  APPLICATION  TO  A  RADIO- 
ACTIVE SUPERHEATED  STEAM  SYSTEM,  by  Thomas 
F.  Evans.   I  Dec  62,  52p  I7ref8 
Contract  AT(04-3)189 

WCAP-4185   GTS   $1.10 

Westinghouse  Electric  Corp. ,  Pittsburgh,  Pa. 
CVTR   PROJECT,    CAROLINAS   VIRGINIA  NUCLEAR 
POWER  ASSOCIATES,    INC.  Monthly  progress  rept.  for 
Mar  63.  9p 
Contract  AT( 30- 1)2289 


Radioactivity 

TID- 18892  OTS  $1.50 

Atomic  Energy  Commission.  Div.  of  Operational 

Safety.  Washington.  D.  C. 
OFF-SITE  ENVIRONMENTAL  CONTAMINATION 
FROM  NUCLEAR   EXPLOSIVES  AT  THE  NEVADA 
TEST  SITE,   SEPTEMBER  15,  1%1- 
SEPTEMBER  IS,  1962.    64p 


HW-SA-2516  OTS   $1.10 

Hanfbrd  Atomic  Products  Operation,  Richland,  Wash. 
CALORIMETRIC  DETERMINATION  CF  THE  HALF- 
UFE  OF  ANTIMONY- 124,  by  a  M.  Fleming  and  L  T. 
Myers.  22  Mar  62,  lOp 
Contract  AT(45- 1)1350 

NYO- 10495      OTS  $5.60 

Isotopes,  Inc.,  Westwood,  N.  J. 
HIGH  ALTITUDE  BALLOON  SAMPLING  PROGRAM. 
Quarterly  rept.  no.  2,  by  Fernando  Bazan.  A,  Bruce 
Caridi,  Jean  M.  Christian,  Philip  W.  Krey,  and  Colm 
G.  Sanderson.    1  Apr  63,  58p  Srefs 
Contract  AT(30-1)3071 


UCRL-9995  OTS  $1.60 

Lawrence  Radiation  Lab. ,  U.  of  California,  Berkeley. 
THE  NEUTRC»^- DEFICIENT  YTTRIUM  ISOTOPES 
Y82,  Y83,  and  Y84,  by  V.  Maxia,  W.  H.  KeUy,  and 
D.  J.  Horen.  Dec  61,  12p  Srefs 
Contract  W7405-eng-48 


TID- 18318   OTS   $2.60 

Mound  Lab. ,  Miamisburg,  Ohio. 
ENVIRONMENTAL  MCWITORING  REPORT.  SECOND 
QUARTER  1962,  by  P.  C.   Adams  4  Aug  62,  23p 
Contract  AT(33-l)GEN-53. 


TID- 18316   OTS  $2.60 

Mound  Lab. ,  Miamisburg,  Ohio. 
ENVIRONMENTAL  MONITORING  REPORT,    THIRD 
QUARTER  i%l.  P.  C.   Adams.   15  Nov  61,   2lp 
Contract  AT(33-l)GEN-53. 


NSEC-89   OTS   $3.60 

Nuclear  Science  and  Engineering  Corp, ,  Pittsburgh, 

Pa. 

ANALYSIS  AND  EVALUATION  OF  FALLOUT  RADIO- 
ACTIVITY IN  PITTSBURGH  PRECIPITATION.  Swtus 
rept,  no,  2,  by  R.  C.  Koch  and  C.  R.  Wilson  Feb  63, 
32p  17refs 
Contract  AT( 30- 1)3072 


DPSPU-63-30-8  OTS   $1.60 

Savannah  River  Lab. ,  Aiken,  S.  C. 
BACKGROUND  RADIATION  MEASUREMENTS  IN  THE 
ENVIRONS  OF  THE  SAVANNAH  RIVER  PLANT, 
1952-1963,  by  J.  E.  Hoy  and  L.  F,  Landon.  Mar  63, 
13p  6ref8 
Contract  AT(07- 2)1 


Waste  Disposal 

WAPD-PWR-TE-l48(Rev.)   OTS   $1.60 

Bettis  Atomic  Power  Lab. .  Pittsburgh.  Pa. 
DECONTAMINATION  OF  THE   ALLIS-CHALMERS 
VOLUTE,  by  W.   Lechnick.    5  Apr  63,   17p 
Contract  AT(ll-l)GEN-14 


Order  from  GPO  $0. 15  as 
I  19.3:1144-0 

Geological  Surv^vr,  WaaiiLngton,  D.  C. 
STRONTIUM  SORPTION  STJDIES  ON  CRANDALUTE. 
CON TRlBUnONS  TO  GEOCHEMISTRY,    by  Irviiig 
May,  Marian  M.  Schnepfe,  aixl  Charles  R.  Naeser. 
1963,  20p9ref8 
Geological  Survey  bulletin  1 144-C 

DESCRIPTORS:    •Snxmtium,  •Cesium,  Sorption, 
•Ores  (Non- metallic),  •Calcium  compounds,  •Aluminum 
confounds,  •Phosphates,  Hydrjxldes,  Hydrates, 
•Geochemistry,  •Radiactive  waste  disposal,  Radio- 
chemistry. 

Scudy  of  the  interaction  of  craiidalU^e  with  dilute 
cesium  and  strontium  solutions. 


S-40 


HW-SA-2958  OTS  $6.60 


F 


Haiiford  Atomic  Proiucrs  Opt  ration, 
CCWCENTRATION  OF  LIQLID 
BY  DIRECT  CONTACT  HEAT  TRANSF 
thesis,  by  Sidney  R.  Bier  man.  1962, 
Contract  AT(45-1)1350 

LADC-5775   OTS   $1.10 


:hli.Yj,  Wauh. 
RADI04CTIVE  WASTES 
IR,  Master's 
19rafs 


64: 


Los  Alamos  Scientific  Lab. ,  N.  Mex 
A  RE -CIRCULATING  WET  VACUUM 

SCRUBBING  SYSTEM  FOR 

P.  J.  Peterson.  D.  C.  Carlson,  and  R 
I960.  5p  2ref8 
Contract  W7405-eng-36 


DECONTAK  ^NATION 


(^LEANING  AND 
^.  Walker. 


PHYSICS 

PB  163  792      OTS  $7. 60 

Army  Ordnance  School,  Aberdeen  Pro^  ne 
ELEMENTS  OF  OPTICS  AND  OPTICAL 
Sep  59.  75p  Srefs 

Special  Text  no.  9-2601-1,  supersedes 
1  Oct  52 


Ground,  Md. 
INSTRUMENTS. 

rept.  dated 


DESCRIPTORS:   •Optics.  •Optical  instr^+nents.  In- 
struction manuals.  Textbooks 

This  text  presents  fundamentals  of  opti<i^  basic  to  undei 
standing  most  any  optical  sight  likely  to  be  encountered 
in  the  Army.    A  background  in  physics  tpd  mathematics, 
though  helpiful.  is  not  essential  as  the  app  erf  those  sub- 
jects in  this  text  is  on  a  simple  level. 

TlD-18344      OTS  $1.60 


Columbia  U. ,  New  York. 
THE  RESEARCH  PROGRAM  IN 
PHYSICS  AT  THE  PUPIN  LABOR ATOI<^ 
progress  rept.   16  Feb  62-15  Feb  63, 
Serber.    15  Mar  63,   15p  27ref8 
Contract  AT(30-l)19i4 


THEORETICAL 
Annual 
liV  Robert 


HW-SA-2270  OTS   $1.10 

Hanford  Atomic  Products  Opei^tion, 
NEW  METHOD  SIMPLIFIES  INDUCTI(1]N 
CALCULATIONS  FOR  MAGNETIC 
FitzPatrick.   14  Nov  61,  7p  Srefs 
Contract  AT(45- 1)1350 


Richland,  Wash. 
HEATING 
,  by  V.  F. 


CF/^RGES. 


NASA  N63-21359        OTS  $2. 60 


:r 


Jet  Propulsion  Lab. ,  Calif.  Inst,  at 
SCATTER  OF  A  SPHERICAL  WAVE 
TRARY  TRUNCATED  SURFACE  OF 
by  W.  V.  T.   Rush.  27  May  63,  27p  19i^f8 
Contract  NAS7-100 
Technical  rept.  no.  32-434:  NASA  CRf$0998 


lich.. 


Pasadena. 
AN  ARBI- 
<tVOLUTION. 


LADC-5610      OTS   $1.60    , 

Los  Alamos  Scientific  Lab. ,  N.  Mex. 
THEORETICAL  STUDIES  OF  THE  SHOCK  AND  HOT 
SPOT  INITIATION  OF  HOMOGENEOUS  EXPLOSIVES, 
by  Charles  L,  Mader.    1963,   16p  16refs 
Contract  W7405-eng-36 


Order  from  GPO  $0.40  as 
C  13.46:165 

National  Bureau  of  Standards,  Boulder,  Colo. 
FADING  CORRELATION  BANDWIDTH  AND  SHORT- 
TERM  FREQUENCY  STABILITY  MEASUREMENTS 
ON  A  HIGH  -FREQUENCY  TRANSAURORAL  PATH, 
by  James  L.  Auterman.  Oct  52,  57p  lOrefs 
Contract  PRO  61-545 
Technical  note  165;  NASA  N63- 13031 

DESCRIPTORS:   •Attenuation,  Correlation  techniques, 
•Bandwidth,  'Ionospheric  propagation.  High  frequency. 
Radio  waves.  Measurement. 

Measurements  of  fading  correlation  bandwidth  and  of 
deviations  of  the  instataneous  frequency  from  the 
average  carrier  frequency  were  made  on  the  4500-km 
auroral  path  from  Barrow,  Alaska,  to  Roulder,  Colo- 
rado, at  frequencies  near  15  and  20  Mc/s.  The  mean 
fading  correlation  bandwickh  was  found  to  be  4.  3  kc/s. 
The  value  exceeded  90%  erf  the  time  was  1.0  kc/s;  the 
value  exceeded  10%  of  the  time  was  not  obtainable. 
Generally,  the  bandwidth  was  smaller  during  periods 
of  high  magnetic  activity  or  high  fade  rate.   It  also 
exhibited  a  minimum  near  midday.   Cumulative  distri- 
butions of  instantaneous  frequency  deviations  were  ob- 
tained for  a  variety  of  conditions.  The  distributions 
generally  agreed  with  a  theoretical  distribution  based 
on  a  narrow-band  Gaussian  noise  model  if  the  proper 
normalizing  factor  was  used.   The  factor  was  1.4 
times  the  measured  fade  rate.    Distributions  were 
also  obtained  of  the  percent  of  time  the  frequency  de- 
viations exceeded  certain  values  for  various  time 
durations.   Several  examples  of  each  type  of  distri- 
bution are  presented.   (Author) 

PB  163  705   OTS   $4.60 

Navy  Underwater  Sound  Lab. ,  Fort  Trumbull,  New 

London,  Conn. 
THEORETICAL  STATISTICAL  STUDY  OF  THE 
SCATTERING  OF  UNDERWATER  SOUND,  by 
Benjamin  F.  Cron.    20  May  57,  48p   lOrefs 
USL  Research  rept.  no.  352. 

DESCRIPTORS:  'Underwater  sound.  •Scattering. 
Acoustics,  Mechanical  waves.  Propagation,  •Statistical 
analysis,  Theory. 

A  statistical  study  of  the  scattering  of  underwater  sound 
under  idealized  conditions  is  made.    The  scattering  ob- 
jects are  considered  to  be  identical  and  randomly 
distributed.    It  is  assumed  that  the  scattered  energy 
from  each  particle  is  of  the  same  frequency.    It  Is 
shown  that  if  sine  waves  of  the  same  frequency  traveling 
in  the  same  direction  are  superimposed,  then  the  re- 
sultant wave  is  a  sine  wave  of  the  same  frequency. 
The  amplitude  and  phase  of  the  resultant  sine  wave  may 
be  obtained  from  the  amplitudes  and  phases  of  its  com- 
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ponent  waves  by  a  vectorial  representation.    Because  of  ^ 
this  vectorial  representation,  the  problem  of  finding 
the  probability  distribution  of  the  resultant  amplitudes 
for  given  dlBiributlons  of  component  amplitudes  and 
phases  Is  shown  to  be  the  problem  of  the  random  walk 
in  two  dimensions.    The  conditions  necessary  for  a 
Rayleigh  distributioh  of  resultant  amplitudes  are  then 
derived.    For  a  Rayleigh  distribution,  the  variance  of 
the  intensity  is  equal  to  the  square  of  the  mean  intensity. 
An  experimental  method  of  verification  Is  thereby  pro- 
vided.   A  similar  study  is  made  of  bottom  scattering. 
(Author) 


K-1498  ars$2.6o 

ObIc  Ridge  Gaseous  Diffusion  Plant,  Temu 
SCATTERING  OF  HEUUM  AND  ARGON  FROM  THE 
CLEAVAGE  PLANE  OF  LITHIUM  FLUORIDE,  by 
J.  C.  Cr«w8.  23  Mar  62,  28p  Trefs 
Cootraa  W7405-eng-26 

TID- 18231    GTS   $2.60 

Physics.  Engineering^  Chemistry  Corp. .  Boulder, 

Colo. 
THE  SPECTRUM,    THE  EXCITATION  AND  lONlZA- 
TIC»4  CROSS- SECTIONS  FOR  PHOTO  PROCESSES 
AND  FOR  COLLISIONS.    OF   FIVE  TIMES  IONIZED 
OXYGEN.    Quarterly  repc.  no.  7,   I  Dec  62-28  Feb  63. 
by  Carlos  M.  Varsavsky.    28  Feb  63,   30p  BOrefs 
Contract  AT(ll-l)lOl7 

MATT-143        OTS  $3.60  r"" 

Plasma  Physics  Lab.,  Princeton  U. ,  N.  J. 
ON  THE  STABILITY  OF  HYDROMAGNETIC  SYS- 
TEMS WITH  DISSIPATION,  by  Bruno  Coppi.   Jan  63, 
.  38p  I2refs 
Contract  AT(30-1)1238 


Electronics 

TID-15268       OTS  $1.60 

Argonne  National  Lab. ,  lU. 
OPTIMEATiaN  OF  EFFICIENCY  OF  A  CESIUM- 
DIODE  CONVERTER,  by  C.  K.  Sanathanan,   Jan  62, 
Up  Iref 

Contract  W3I-109-eng-38 
UAC-5993 


Order  from  GPO  $0. 40  as 
D30l.7:l01-8A 

Department  of  the  Air  Force,  Washington,  D.  C. 
ELECTRONICS  SYSTEMS.   FUNDAMENTALS  OF 
ELECTRONICS.  25  Jan  63,  39p 
AFM  101 -8A:  AF  101-8,  rev. 

DESCRIPTORS:  •Elearonic  equipment.  Electronics, 
Textbooks 

Change  to  Air  Force  Manual  Number  101-8. 


UCRL-6731  OTS  $1. 10 

Lawrence  Radiation  Lab.,  U.  of  California,  Uvermore. 
ARE  CURL- FREE  FIELDS  NECESSARY  IN  GUIDED- 
WA7E  THEORY,   by  Bernard  A.  Lippmann.5Jan62,  9p 
Contract  W7405-eng-48 


UCRL-6809(Rev.  1)  OTS  $1.60 

Lawrence  Radiation  Lab. ,  U.  of  California,  Livermorc 
EMISSION  CHARACTERISTICS  OF  TANTALUM, 
TUNGSr£>J,    RHENIUM,    AND  IRIDIUM  IN  PLASMA 
DIODES,   by  W.  H.  Gust.  2  Apr  62,   I8p 
Contract  W7405-eng-48 


PB  163  709      OTS  $12.00 

Marine  Physical  Lab. ,  U.  cA  Cabfomia,  San  Diega 
THE  HORIZCWTAL  ELECTRIC  DIPOLE  IN  A 
CONDUSTING  HALF -SPACE.   PART  II,  by  Alfredo 
Baflos,  Jr.  and  James  Paul  Wesley.     Aug  S4,   164p 
48refs  Prej»red  in  cooperation  with  Institute  of 
Geophysics,  U.  of  California 
Contract  NOber-43356 
SIO  Ref-54-31;  AD-47  854 

DESCRIPTORS:  •Dipole  antennas,  'Antenna  radiation 
patterns,  •Electromagnetic  fields,  Series^  Integrals, 
Dielectric  properties,  Numerical  methods  and 
procedures,  Mathematical  analysis. 

A  further  account  is  given  of  the  mathematical  theory 
involved  in  the  determination  of  the  electromagnetic 
field  components  generated  by  a  horizontal  electric  di- 
pole embedded  in<a  conducting  half-space  separated 
from  the  nonconducting  medium  above  by  a  horizonul 
plane.    A  general  evaluation  is  made  of  the  fundamental 
integrals  for  both  media  by  the  double  saddle-point 
method  of  integration  developed  earlier.    Asymptotic 
expansions  are  obtained  that  are  term- wise 
differentiable  to  any  order  with  respect  to  3  essential 
parameters:  horizontal  range,  depth  (or  height)  of 
dipole  source,  and  height  (or  depth)  of  the  point  of 
observation.   This  achievement  is  a  consequence  of 
applying  the  saddle-point  method  of  integration  to  a 
more  judicious  choice  of  exponent  with  the  result  that 
the  asymptotic  expansions  are  more  simple  than  those 
previously  reported.   The  expansions  are  applied  to 
the  evaluation  of  the  Cartesian  components  of  the 
Hertzian  vector  and  of  the  cylindrical  components  al 
the  electromagnetic  field  vectors  for  observation 
points  in  the  nonconducting  medium. 

MATT-151      OTS  $2.  75 

Plasma  Physics  Lab. ,  Princeton  U. ,  N.  J. 
SOME  CCW4PUTER  EXPEKlMEf/TS  WITH  A  ONE- 
DIMENSIONAL  PLASMA  MODEL,  by  Craig  Smith  and 
John  Dawson.  Jan  63,   179p  28refs 
Contract  AT(30- 1)1238. 

MATT-180      OTS  $2.  25 

Plasma  Physics  Lab.,  Princetofftrl ,  N.  J. 
THEORY  OF  SPHERICAL  ELECTROSTATIC  PROBES 
IN  A  SLICHTl.Y  IONIZER  COLLISION -DOMINATED 
GAS,   REVIEW  AND  EXTENSION,  by  Ira  M.  Cohen. 
Mar  63,   lllp44refs 
Contract  AT(30- 1)1 238. 
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MATT-I68      OTS   $2.60 

Princeton  U. ,  N.  J. 
CESIUM  PLASMA  EXPERIMENTS, 
Dec  62,   29p  Srefs 
Contract  AT(30-1)I238 


b. 


TID- 18439      OTS   $3.60 


N. 


J. 


Stevens  Inst,  erf  Tech. ,  Hoboken, 
RAIL  GUN  STUDIES,  MARCH- 1  SEP^^BER,   1959, 
by  Winston  H.  Bostick.  39p 
Contract  AT(30-1)1921 


Solid  State  Physic  i 

TID- 18432      OTS  $12.50 

Calitornia  Inst,  of  Tech. ,  Pasadena 
NEUTRON  THERMALIZA  HON  IN  S(J|.IDS,  by  Kaye 
Don  Lathrop.    Jun  62,   171p  Slrefs 


TID- 18253   errs   $2.60 

Carnegie  Inst,  of  Tech. ,  Pittsburg! 
RADIATION  EFFECTS  IN  SOLIDS. 
1  Apr  62-31  Mar  63,  byU  A.  Wieg^i^d. 
38refs 
Contract  (30-1)3033 


PB  163  720  OTS  $5. 60 


Pr 


David  Sarnoff  Research  Center, 
HIGH  TEMPERATURE  SEMICONDUtlTOR 
Final  rept. ,   I  Oct  59-30  Sep  62,  by 
31  Oct  62,  53p  46refs 
Contract  AF  19(604)6152,  FR 
AFCRL-62-944;  NASA  N63- 13210 


J  gl 


DESCRIPTORS:    ♦Semiconductors, 
research,   *Gallium  compounds,  *PH<^ 
nides,  Alloys,  Purification.  Prapara: 
lattice  defects,  Impurities,  •Crystaj 
insulation,  •Thermoelectricity. 


The  researdi  was  mainly  materials- 
than  device-oriented.   Of  thi^work, 
performed  on  GaAs,  20^^  on  GaP,  ant 
GaP  alloys.    This  research  has  addel 
general  fynd  of  knowledge  concernin ; 
a.Td,  in  particular,  has  provided  fou 
discovery  a  id  explaTation  of  the 
concentrations  of  lattice  defects  in 
standing  and  contrjlleil  preparation 
(semi-insulating)  GaAs;  delineation 
and  behavior  of  impuri.ijs  in  GaAs; 
toward  the  preparation  of  large  sin; 
The  last  section  of  tliis  report  ic  a 
the  research  on  lattice  defects  in  CiJS 


uf 
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KAPL-2226   OTS   $3.60 

Knolls  Atomic  Power  Lab. ,  SchenUctady,  N.  Y. 
ANNEALING  OF  NEUTRON  RADIi*  ITION 
p-TYPE  PbTe,  by  J.  C.  CorelU  anc 
Jan  62,  36p  7refs 
Contract  W31-109-eng-52 


Nathan  Rynn. 


Pa. 

rogress  rept. 
8  Feb  63, 


23p 


iceton,  N.  J. 

RESEARCH. 
\.  R.  Weisberg. 
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on,  'Crystal 
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oriented  rather 
oughly  70%  was 
10%,  on  GaAa- 
greatly  to  the 
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DAMAGE  IN 
D.  M.  Amorosi 


Order  from  GPO  $0.  25  as 
0  13.46:174 

National  Bureau  of  Standards,  Washington,  D.  C. 
RESEARCH  ON  CRYSTAL  GROWTH  AND  DEFECT 
CHARACTERIZATION.  AT  THE  NATIONAL  BUREAU 
OF  STANDARDS  DURING  THE  PERIOD  JULY  TO 
CKCEMBER  1962,  ed-  by  H.  Steffen  Peiser.  15  Mar  63, 
34p  22ref8 
Technical  note  174 

DESCRIPTORS:  •Crystal  growth,  •Crystal  lattice  de- 
fects, Phase  studies.  Spectroscopy,  Semiconductors, 
Scientific  research 

This  work  will  provide  theory  on  the  mechanism  of 
crystal  growth,  experimental  techniques  for  growth  and 
study  of  crystals,  interpretive  analysis  of  observations 
on  crystals  examined  by  diverse  methods,  and  data  from 
the  measurement  o€  defect -sensitive  properties  of  crys- 
tals.   This  note  describes  principally  the  individual  hBS 
research  activities  during  July  to  December  1962  cou- 
pled with  statements  on  die  most  itnmediate  [dans  at 
the  end  of  that  period.    An  introductory  section  is  fol- 
lowed by  two  other  brief  general  sections  describing 
the  program  area  and  the  NBS  background  interest  in 
the  field  of  .crystal  growth  and  characterization. 

TID-18433      OTS   $1,60 

W.  M.  Keck  Lab.  of  Engineering  Materials,  Calif 

Inst,  of  Tech. .  Pasadena. 
SOLID  SOLUTIONS  IN  COOPER- IRON  ALLOYS, 
Technical  rept.  no.   13,  by  William  Klement,  Jr. 
Mar  63,   16p  23refs 

Contracts  AT(04-3)22l  and  Nonr-220(30). 
23refK 


Thermodynamics 


WAPD-T-1566  OTS   $2.60 

Bettis  Atomic  Power  Lab. ,  Pittsburgh,  Pa. 
VISUAL  STUDY  OF  BOILING  WATER  AT  HIGH  PRES- 
SURE, by  E.  R.  Hosier.  Jan  63,  24p  I4refs 
Contract  AT(  1 1  -  1)GEN- 14 


LA[X:-563I   OTS   $4.60 

Los  Alamos  Scientific  Lab.,  N.  Mex. 
MATHEMATICAL  AND  EXPERIMENTTAL  ANALYSIS 
OF  TEMPERATURE  DISTRIBLfriONS  IN  STORED  IR- 
RADIATED LAMPRE  CAPSULES.    AN  FTERATIVE 
EQUATION  GENERATION  PROCEDURE,  by  John  C. 
Biery  and  Robert  N.  Kennedy.   1961,  46p  12ref8 
Contract  W7405-eng-36 


PB   163  794   OTS    $4.60 

Missouri  U.  (Columbia). 
STUDIES  OF  THE  THERMAL  ACCOMMODATION 
COEFFICIENTS  OF  GASES  ON  METAL  SURFACES 
AND  THEIR   RELATION  TO  THE  ADSORBED  CON- 
DITION OF  THE  SURFACES.    Final  rept.  on  Determi- 
nation of  the  Thermal  Accommodation  Coefficient  and 
-43 


Research  on  the  Conduction  of  Heat  by  Dilute  Gases  from 
Sobd  Surfaces  and  its  Use  as  an  Indicator  to  Surface 
Condition,  by  Lloyd  B.  Thomas.  (1958)  44p 
Contracts  DA  23-072-ORD-388  and  DA  23-07 2-ORD-990 
AE>-204  6&4 

DESCRIPTORS:  •Thermodynamics,  Metals,  •Tungsten, 
•Beryllium,  •Alkali  metals,  •Glass,  Surface  properties, 
Gases,  •Helium,  •^4eon,  •Argon,  •Krypton,  Xenon, 
Actoorpcion,  Thin  films,  •Electron  tubes. 

CoacencB: 

Comparison  of  the  two  principal  methotte  of  determining 
accomnKKJation  coefficientb 

The  accommodation  coefficient  of  He  on  clean  tungsten 
from  830to  303°  K 

The  accommodation  coefficients  ot  the  inert  gases  He, 
Ne,  A,  Kr,  and  Xe  on  bare  tungsten  from  78°  to  303OK 

The  accommodation  coefficients  of  He  and  Ne  on  beryl- 
lium and  test  of  the  classical  theory  of  Baule 

Quantum  mechanical  theory  of  the  accomnxxiation  coef- 
ficient and  the  clean  surface  values 

Acconunodation  coefficient  studies  on  alkali  meul  sur- 
faces 

Studies  of  the  thermal  accommodation  coefficients  of 
^ses  on  adsorbed  films  on  tungsten 

End  loss  correction  of  A.  C.  values;  A.  C.  deternuna- 
tion  on  a  glass  sphere:  method  for  improving  accuracy 
of  the  McLeod  gauge;  method  for  studying  physical 
adsorption. 

NBS-7677      OTS  $1.10 

National  Bureau  of  Sundards,  Boulder  Colo. 
THE  CRYOGENIC  ASPECTS  OF  PROJECT  SHER- 
WOOD.  Progress  rept.  no.  13,  31  Dec  62-31  Mar  63. 
31  Map  63.  5p 


NASA  N63-11544  OTS   $3.60 

National  Bureau  of  Standards,  Boulder,  Colo. 
CRYOGENIC  RESEARCH  AND  DEVELOPMENT. 
Progress  rept.  no.  7  for  period  ending  30  Sep  62,  by 
R.  J.  Corruccini,     30  Sep  62,   40p. 
Report  no.  7607 


ORNL-TM-481   OTS   $2.60 

Oak  Ridge  National  Lab. ,  Tenn. 
INFLUENCE  OF  CO-  CO^  ENVIRONMENTS  OF  THE 
CAUBRATION  OF  CHROMEL-P-ALUMEL  THERMO- 
COUPLES, by  H.  E,  McCoy,  Jr.  28  Mar  63,  22p  Srefs 
Contract  W7405-eng-26 


SCTM-21-63<24)      OTS   $1.10 

Sandia  Corp. ,  Albuquerque,  N.  Mex. 
AN  AIR-BATH  COMPARATOR  FOR  LIQUID- IN-GLASS 
THERMOMETERS,  by  R.  B.  Foster.  Jr.    Feb  bigt  9p 
Contract  AT( 29- 1)789 


RESEARCH  METHODS,  TECHNIQUES 
AND  EQUIPMENT 


Order  from  GPO  $3. 50  as 
NS  12:F    31/962 

National  Science  Foundation,   Washington,  D.  C. 
FEDERAL  ORGANIZATION  FOR   SCIENTIFIC 
ACTIVITIES,   1962.    Aug  62,    606p 
NSF  62-37;  NSF  56-17,  rev. ;  NSF  57-13,   rev. 

DESCRIPTORS:  •Scientific  organizations,  •United 
States  Government,  •Scienrtfic  information  centers, 
Job  analysis.  Armed  Forces  (United  Slates),  Scientific 
research. 

This  report  which  delineates  the  organization  of  the 
Federal  Government  for  scientific  activjjies  comple- 
ments the  monetary  and  manpower  investigations.    In 
addition  to  being  a  reference  work,  it  provides  an  in- 
dication of  the  direction  in  which  the  Federal  organiza- 
tion for  scientific  activities  has  been  moving.    It 
represents  a  companion  volume  to  another  National 
ScieiKe  Foundation  publication  concerned  with  the 

Federal  sector  of  the  economy.    The  annual  Federal 
Funds  for  Science  reflects  financial  trends  in  the 
Federal  organization  for  science  and  technology, 
whereas  Federal  Organization  for  Scientific  Activities, 
1962  reflects  organizational  changes  and  trends. 


SOCIAL  SCIENCES 

PB  163  475      OTS  $1.60 

Pennsylvania  U.  [Philadelphia]. 
IMMEMATE -CONSTITUENT  FORMULATION  OF 
ENGLISH  SYNTAX.   Rept.  no.  45  on  Transformations 
and  Discourse  Analysis  Projects,  by  Zellig  S.  Harris. 
Apr  63,   15p 


CCSCRIPTORS: 
Analysis 


•English  language.  Language,  'Syntax, 


English  syntax  is  presented  here  in  terms  of  immediate 
constituents,  the  classical  method  of  descriptive  lin- 
guistics first  made  explicit  in  Bloomfield's  Language. 
The  formulation  here  is  such  as  to  facilitate  comparisor 
with  a  string -analysis  of  English  syntax  (where  the  dif- 
ferences are  small)  and  with  transformational  analysis 
(where  the  differences  are  large). 


Documentation 

PB  163  758      OTS  $1.60 

Engineers  Joint  Council,  New  York. 
STUDY  OF  ENGINEERING  TERMINOLOGY  AND  RE- 
LATIONSHIPS AMONG  ENGINEERING  TERMS.  Final 
rept,  Jul  62-Aug  63,  by  Eugene  Wall.   Aug  63,   19p 
4refs 
NSF  Grant  G  24836 

DESGRlPTOhS:   •Information  retrieval,   •Subject  index- 
ing, •Engineering,   Documentation  * 
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The  objectives  were  to  determine  (wiihi  ii 
ing  profession)  the  extent  of  common  te 
degree  of  ambiguity  of  term  meanings, 
the  possibility  of  creating  a  unified  voc^ 
the  origination,   storage,   retrieval  and 
engineering  information.    A  1000  term 
proposed  vocabulary  was  analyzed  atxl 
of  the  analysis,  the  following  conclusiotij) 
(1)  the  investigational  procedures  used 
were  appropriate;  (2)  overlap  of  term 
engineering  profession  is  significant 
ties  in  term  meanings  within  the 
are  fairly  frequent  (8%),  but  are  easily 
most  terms  of  any  major  degree  of 
portion  of  the  engineering  profession 
aixl  considered;  (5)  it  is  feasible  to 
vocabulary  for  use  by  the  entire  enj^ine 

Order  from  GPO  $3.  25  as 
LC  2.8:Sci2 

Reference  Depi. ,  Library  of  Congres^,  Washington, 

D.  C. 
INTERNATIONAL  SQENTIFIC  ORGAlUZATIONS.     A 
GUIDE  TO  THEIR  LIBRARY,   DOCUM 
INFORMATION  SERVICES,  by  KathrinJE 
Feb  62,  802p 
Rept.  no.  LC  62-64648 


i|  the  engineer - 
rrninology,  the 
ind  to  evaluate 
ipulary  useful  in 
dissemination  of 
s^imple  of  this 
1  iom  the  results 

are  drawn: 
c  uring  the  study 
I  i  age  within  the 
i;  (3)  ambigui- 
engin^ring  profession 
resolved;  (4) 
intdf  est  to  even  one 
been  detected 
proUide  a  unified 
•J ring  profession. 


CCSCRIPTORS:   •Scientific  information 
entific  organizations,  •Indexes,  ♦' 
♦Libraries,  Documenution 


:enters,  'Sci- 
Biblid  ;raphies, 


Contents: 

International  scientific  organizations 

Bibliography  of  general  sources  of  infoHnation 

Key  to  location  symbols 

Lishof  acronyms 


NTATION,  AND 
O.  Murra. 


MISCELLANEOUS  ^ 

PB-181419      OTS  $1.25,  $10. /year 

Naval  Research  Lab. ,  Washington,  D.  C. 
REPORT  OF  NRL  PROGRESS. 
Nov  63 

DESCRIPTORS:  •Naval  research,  •Scientific  researcl., 
•Spearum  analyzers,  •Fracture  (Mechanics), 
•Atmosphere,  Fission  products,  •Chemistry, 
Vanadium  compounds.  Fuel  oils,  *McchaniC8,  Ad- 
hesives,  •Metallurgy,  •Ceramic  materials,  Fatigue 
(Mechanics),  Ferromagnetic  materials.  Metallic 
coatings,  Steel,  Pressure  vessels,  'Nuclear  physics. 
Crystals,  'Radio,  Radio  transmitters.  Radio  trans- 
mission. Band-pass  filters,  'Solid  state  physics.  Color 
centers.  Ultraviolet  radiation,  •Acoustics,  Trans- 
ducers (Acoustic),  Shielding,  Reports,  Patents. 

Contents: 

Articles: 

Direct-Reading  Derivative  Spectrometer,  by  D.  L. 
Mitchell 

Fracture  Tojghness  of  Metals,  by  J.  M.  Krafft 

Scientific  Program: 

Atmo?phere  and  Astrophysics:  Intercalibration  faaors 
for  the  determination  of  airborne  fission  products 

Chemistry:  Identification  of  the  vanadium  compounds  in 
Navy  special  fuel  oil 

Mechanics:  Effea  of  an  adhesive  on  the  mechanical 
properties  of  a  rubber  insulator 

Metallurgy  and  Ceramics:  Depth  measurements  on 
fraaure  surfaces.   An  automatic  regenerative  drive 
system  for  investigating  high-temperature  fatigue 
properties.   Effects  of  He^  irradiation  on  single  crys- 
tal ferromagnetic  thin  films.   Compositions  of  phases 
in  Ag-Al  coatings  on  niobium.   Effect  of  specimen  size 
on  the  fatigue  crack  strength  of  heat-treated  steel. 
Irradiation  response  of  five  steels  exposed  at  490°F. 
Practical  considerations  in  applying  laboratory  frac- 
ture test  criteria  to  the  fracttire-safe  design  of  pres- 
sure vessels 

Nuclear  and  Atomic  Physics:  Normal  spin-wave  modes 
of  complex  exchange -coupled  crystals 

Radio:  Development  of  balun-combiner  circuitry  for 
transmitter  multicoupler  equipment .   Transmission 
pattern  of  the  vlf  system  at  the  Navy  radio  station  in 
Cutler,  Mc.    A  bandwidth  filter  for  communication 
receivers 

Solid  State  Physics:  Absorption  band  shapes  for  the 
F-cemer  and  Thallim  in  KCl.    Persistent  enhanced 
ultraviolet  radiation  from  double-pjlsed  flash  lamps 

SounJ:  Analytic  formulas  for  the  acoustic  pressure 
distribution  between  a  spherical  transducer  and  a 
concentric  spherical  baffle 

Supporting  Techniques:  An  inexpensive  portable 
radiation  source  shield 
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2 

41 

b    297 

20 

4 

Lb    301 

30 

4 

lb    5U2 

22 
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AD  No. 


Div. 


AD  No. 


Div. 


AD  No. 


Div. 


AD  No. 


Div. 


«lo 

3ol 

*2 

•4lO 

3»)4 

14 

•tlu 

305 

* 

•«|o 

306 

2 

<ilu 

30>* 

*5 

«lu 

31  J 

20 

OlW 

31J 

15 

ulo 

316 

22 

ttlU 

31* 

2 

tlu 

3^1 

33 

tlo 

3*4 

26 

<410 

3*7 

a 

«lu 

3*4 

5 

•ilO 

3*< 

25 

«lb 

330 

l* 

MlO 

332 

10 

•tlw 

3«»0 

2i 

016 

3Hl 

2 

«16 

3*5 

11 

<tlw 

3h<S 

25 

«lw 

3«i* 

25 

uio 

3>.) 

2 

uiu 

3i>J 

1 

uiu 

3S-> 

*5 

ulo 

3:>'. 

20 

41« 

3!>-4 

l« 

410 

3b  I 

15 

aiu 

362 

4 

ulu 

36  3 

16 

llu 

364 

15 

4lo 

365 

27 

4l0 

366 

4 

4lU 

36  7 

*5 

410 

371 

<> 

UlO 

37* 

16 

41u 

375 

4 

ulu 

37'> 

» 

mo 

37  7 

17 

4l0 

366 

8 

Ulu 

3*** 

30 

<4lU 

3V4 

30 

4l0 

3>*6 

a 

uto 

3Vi 

30 

410 

403 

17 

4lu 

4U4 

*5 

410 

401 

15 

41u 

4u7 

31 

Ulu 

4U^ 

2 

"lu 

40> 

15 

•410 

414 

23 

4l0 

417 

15 

4l0 

4*1 

2 

416 

4*2 

7 

41o 

4*4 

4 

410 

4*6 

25 

Ulu 

4*-i 

16 

Ulu 

431 

30 

41b 

4  35 

14 

41U 

4  36 

2 

41b 

437 

8 

4l0 

440 

*5 

41u 

44  1 

16 

41b 

44* 

20 

410 

44  ) 

24 

4l0 

444 

2ft 

41b 

44-> 

15 

41b 

446 

27 

41b 

444 

2 

41u 

450 

25 

41U 

455 

12 

4|b 

456 

8 

41b 

4S7 

17 

4l0 

454 

17 

41b 

••62 

4 

41b 

46d 

8 

410 

464 

25 

41b 

474 

14 

41b 

475 

22 

41u 

4a) 

IS 

41b 

484 

la 

410 

4B7 

25 

«lb 

440 

13 

41b 

4<*1 

28 

41b 

4V3 

20 

410 

4V4 

8 

41b 

4V5 

« 

41b 

4V6 

9 

«lo 

H<#7 

25 

S-48 


Number 


ACIC-Ref-Pub-l5 

S-9 

ACNP-61529 

S-34 

ACNP-61534 

S-34 

ACM>-61V»3 

S-35 

ACNP- 62034 

S-34 

ACNP -62000 

S-34 

ACM>-626a7 

S-34 

ACNP-e2«08 

S-35 

ACNP  MOOl 

S-34 

ACNPMOnS 

S-34 

ACNPM.S06 

S-35 

AD-fc452 

S-7' 

AD-47  8S4 

S-42 

AD-60  886 

S-28 

AD- 104  223 

S-29 

AD  110  533 

S-14 

AD- 110  534 

S-14 

AD- 1 33  094 

S-14 

AD- 140  292 

S-19 

AD- 156  052 

S  28 

AD-204  684 

S-43 

AD-214  881 

S-13 

AD- 229  884 

S-24 

AD-233  830 

S-24 

AD-233  848 

S-17 

AD- 234  443 

S-28 

AH- 23-  545 

S-24 

AD- 247  57V 

b   i4 

AD- 249  589 

S-22 

AD- 252  193 

S-25 

AD- 254  461 

S-42 

AD-266  248 

S-20 

AD- 272  613 

S-17 

AD- 274  562 

S-9 

AD- 276  655 

S-16 

AD-278  074 

S-21 

AD-278  268 

S-22 

AD-285  002 

S-21 

AD- 291  673 

S-25 

AD- 292  247 

S-25 

AD- 292  328 

S-26 

AD- 294  387 

S-15 

AD-400  470 

S-15 

AD- 402  830 

S-i6 

AD-403  727 

S-20 

AD-416  036 

S-21 

ADTIC  A-102 

S-7 

AF  MCREXD-45341   4-5 

S-15 

AFCRL-62-944 

S-43 

AFM   10i-«.    rev. 

S-42 

AFMlOl   8A 

S-42 

AFOSB   4540 

S-26 

AI-6699 

S-30 

AMC  TR-58  7  262 

S-28 

APRL-TR-5739 

S-19 

AROD  500:- 

S-43 

ASD-TD«-62-361 

S-21 

ASD-TUR -62-835 

S-15 

ASD-TDR -62-891 

S-15 

ASD-TDR-63-147 

S-20 

ASD-TDB  63-605.  pc.   1 

S-21 

ASD-TB-61    16 

S-20 

ASD-TR   61-727.   v.   1 

S-25 

ASD-TR-6i-727.   v.  2 

S-25 

ASD-TR-61-727.   v.  3 

S-26 

ATL-A-124 

S-31 

ATL-A-126 

S-34 

ATL-A-133 

S-28 

ATL-A-134 

S-28 

ATRCE-109 

S-37 

Imtter  189  12 

S-32 

BMlfer  18915 

S-32 

■C-117 

S-21 

BMI-1643 

S-37 

MI-X-222 

S-29 

BMI-X-I0U40 

S-27 

BNL-5474 

S-3 

BNL-5479 

S-37 

BNL-5517 

S-31 

BNL-5726 

S-31 

8NL-5727 

s-s 

BNL-5913 

s-3 

ftNL-6018 

S-4 

BNL-6e38 

S-3 

BNU-W49 

S-30 

BNL-6(tS2 

S-30 

BNL  6864 

S-4 

BNL-6H65 

S-32 

BNL-6871 

S  32 

I  MR(  L  V 


5O00l>3 
<  -8 

4 


5>i 

5'  1 


Number 

BNL-6673 

BNL-6874 

BNL  6880 

BNL-6885 

BNL-6888 

BNL -6889 

BNL  6896 

BNL-6899 

BNL-6902 

BNL-6922 

BM-70 

BRB-71 

BRB-73 

BiMed 

CU-2-63 

aj-87-59 

CVNA    128 

DLC5 

DPSPU-63 

DPST-62-7 

DRI-2091 

DSR-7809 

EURAEC-4 

EURAEC-4 

EURAEC: 

EURAEC 

EURAEC 

GA-liiJa 

GA-3523 

CA-3783 

GA.-3799 

GA-IT-362 

CAMD-297( 

CEAP-3771 

CEAP-4115 

CEAP-4140 

GEAP-4141 

CEAP-4192 

CEAP-4229 

GER-6152 

GER-7324 

GER-8333 

GLR-U 

Codtterd 

CPO-63- 

(GPO  C 
Gro-63 

Sci2  X131 
GPO-63-50 

(GPO  l-l<i 
GPO-63 

(GPO-l-l<; 
GPO-63  50; 

(CPO-I  IS 
GPO  63-50; 

(CPO-I-l« 
OPO-63-50: 


..I  r-271 


!. 


,■■: 


■3il 
1814 


-50,  < 


■1^ 
-5o: 

-5o: 

-19 

■5o;; 

-19 

sal 


-so<- 


SM< 


(GPO  I 
GPO-63 

(GPO-I 
GPO  63 

(GPO-I 
GPO-63 

(GPO  I 
GPO-63 

(GPO-l-19 
GPO-63 

(GPO-bl$ 
GPO-63 

(GPO-LC- 
GPO-63  5«>1 

(GPO-NAS 
GPO-63 

(GPO-NAS 
GPO-63 

(GPO  C-1 
GPO  63 

(CPO-D 
GPO-63 

(GPO  D 
GPO-63 

(CPO  1 
GPO-^3 

(GPO  I 
GPO-63 

(GPO  I 
GPO-63-65!ll 

(GPO- 1 
GPO  63 

(GPO-l-19 


-S6i; 


■56:  L 

-56<l 

-2 
-58<( 
31 1: 

6V^ 

-19 
-6541 

-19 

65!l 

-19 

65! 

-19 

65"! 


NUMBER  INDEX 


Page 

S-4 

S-4 
S-32 
S-23 

S-3 
S-32 

S-5 
S-32 
S-33 
S-33 
S-27 
S-27 
S-27 
1.13-7004.  R-14  S-3 
S-13 


.\>U. 


S-13 
S-24 
S-37 
S-40 
S-29 
S-27 
S-28 
S-34 
S-28 
S-28 
S-38 
S-27 
S-37 
S-38 
S-21 
S-37 
S-10 

;t  Add.  1.  2.  3)  S-37 
S-38 
S-28 
S-40 
S-40 
S-28 
S-38 
S-28 
S-29 
S-28 
S-19 
S-17 


SQDIO 


2;V55) 

Pr-35.8: 
p.   1) 


4 
32i(kGPO 


V1140-A) 
1 6;  257  B) 
|6:382-B) 
l6:434-C) 
i6:440-Y) 
13:1475  O) 
1 3:1 496- D) 

3:1544-G) 

3:1601) 


S-18 

S-2 

S-9 

S-ll 

S-10 

S-8 

S-10 

S-ll 

S-U 

S-8 

S-8 


2:Sci2/Keadli^)  S-1 


8:Sci2) 
.12:129) 
12:142) 
46  165) 

2:2230) 
.7:lOl-8A) 
k:1108-C> 
>:1121  K) 
>:1142  A) 
1:1142  B) 
l:1162-C) 


S-45 

S-17 
S-26 
S-41 
S-15 
S-42 
S-ll 
S-ll 
S-IO 
Sll 
S-12 


Number  ftge 

GPO-63  6553 

(GPO  1-19. 16:316-G)  S-9 
GPO  63-6554 

(GPO-l-19. 16:362)  S-10 
GPO  63-6555 

(GPO  1-19. 16:414-C)  S-12 
GPO-63  6556 

(GPO-I-19. 16:430)  S-12 
GPO-63-6559 

(GPO-l-19. 16:450-E)  S-10 
GPO  63-6560 

(GPO-l-19  16: 454-B.C)  S-12 
GPO-63-6566 

(GPO-l-19  3:1619-W)  S-8 
GPO  63-7301 

(GPO  NAS   1.12:136)  S-9 
GPO  63  7302 

(GPO  NASI.  12:148)  S-2 
GPO-63-7312 

(GPO -C-1 3. 46: 169)  S-13 
GPO-63-7342 

(GPO-NS-l2:F  31  962)  S-44 
CPO-63-8333 

(GPO  1-19.3:1144-0  S-40 
GPO-63-8334 

(GPO-l-19. 16:323)  S-W 
GPO -63 -8337 

(GPO-l-19. 16:378-A)  S-10 
GPO  63-8338 

(GPO-I-19. 16:409)  S-ll 
GPO-63-8341 

(GPO-I-19. 13:1539-M)  S-12 
GPO-63-83S4 

(GPO-I-19.  I3:i667-A)  S-9 
GPO-63-8357 

(GPO  1-19. 13:1696-A)  S-8 
GPO  63-9198 

(GPO  NAS  1.12:115)  S-17 
GPO  63  9199 

(GPO-NAS-1.12. 146)  S-25 
GPO  63-9216 

(CPO-C -13. 46:174)  S-43 
GPO -63-9250 

(GPO-NS-1. 23:962)  S-l 

GPO-C-13. 46:165  S-41 

GPO-C-13. 46:169  S-13 

GPO  C- 13. 46: 174  S-43 

GPO-C-4l.2:V55  S-18 

GPO-D-217. 12:2230  S-15 

GPO-D-30l.7:lOI-8A  S-42 

GPO-I-19. 3:I108-C  S-ll 

GPO  1-19.  3: 1121 -K  S-II 

GPO-I-19. 3:1140-A  S-9 

GK>-I-19.3:1142-A  S-IO 

GPO-I-19. 3:1142-B  S-ll 

GPO-I-19. 3:1144-C  S-40 

CPO-l-19.3:ll62-C  S-12 

GPO-I-19. 3:1619-W  S-8 

GPO-I-19. 13:1475-0  S-ll 

GPO-I-19. 13:1496-D  S-ll 

GPO-I-19.  I3:1539-M  S-12 

GPO  1-19. 13:1544-C  S-8 

CPO-I-19. 13:1601  S-S 

GPO-I-19. 13:1667-A  S-9 

GPO-I-19.  I3:1696-A  S-8 

GPO-l-19. 16:257-B  S-ll 

GPO-I-19. 16:316-G  S-9 

GPO-I-19. 16:323  S-12 

GPO-I-19. 16:362  S-IO 

GPO-I-19  16:378-A  S-IO 

GPO-I-19.  I6:3«2-B  S-10 

GPO-1    19. 16:409  S-il 

CPOI-19.l6:414-C  S-12 

GPO-I-19. 16:430  S-12 

GPO-l-19. 16:434-C  S-8 

GPO-I-19.  I6:440-Y  S-IO 

GPO-I   19. 16:450  E  S-10 

GPO-I-19. 16:454-B.C  S-12 

GPO-LC-2.^:Sci2  S-45 

GPONAS  1.12:115  S-17 

GPO-NAS-1.12. 129  S-17 

GPO-NAS- 1. 12:136  S-9 

GPO-NAS-1. 12:142  S-26 

CPO-NAS-1. 12:146  S  25 

GPO-NAS-1. 1^:148  S-2 

GPO-NS-1. 23:962  S-l 

GPO-NS-12:F  31,962  S-44 
GPO-Pr-35.8:Sci2  M31  rp  1  S-2 
GPO-S-18.2:Sci:  Headit^        S-l 


S-49 


Number 

GS-BuII-1108-C 
GS-BuIlll21-K 
CS-Bull-1140-A 
(jS-Bu1I-1142-A 
GS-Bull-1142-B 
CS-BuII-1144-C 
GS-Bull  1162-C 
GS-PP-257  B 
GS-PP  316  C 
GS-PP-323 
GS-PP  378-A 
CS-PP-382-B 
CS-PP  409 
(K-PP-414  C 
GS-PP-430 
GS  PP-434-C 
GS-PP-440-Y 
GS-PP  450-E 
CS-PP-454-B.C 
GS-WSP-1475-0 
GS-WSP-1496-D 
GS-WSP-1539-M 
GS-WSP  1544-G 
GS-WSP-1601 
GS-WSP-1619-W 
GS-WSP- 1667 -A 
GS-WSP  1696-A 
HAC  HTC-62-64       - 
HE-150-204  ^ 

HW-75319 
HW-75484 
HW -75654 
HW-SA   2270 
HW-SA-2276 
HW-SA   2281 
HW-SA -2359 
HW-SA-2364 
HW-SA-2388 
HW-SA   2396 
HW-SA -2405 
HW-SA-2414 
HW-SA   2470 
HW-SA-2516 
HW-SA -2526 
HW-SA -2552 
HW-SA-2772 
HW-SA-2875 
HW-SA-2951 
HW-SA-2958 
HW-SA -2959 
(D0-lbS46 
IDO  16656 
IER-128-9 
IER-163-12 
IITRI  M272 
IL-B-36e 
IS-634 

JPI-TR   32-508 
JPL-SPS-37-22.   vol.  3 
JPL-TM-33-128 
JPL-TM-33-137 
JPL-TR -32-421 
JPL-TR -32-425 
JPL-TR -32-434 
IC-1498 
KA  PL -2226 
,AAPL-M-DNA-5 
ICAPL-M-EC-29 
ICAPL-M-FDF-2 
KAPL-M-RPC-3(Rev.  1) 
ICAPL-M-SR-2 
LADC-4189 
LADC-4796 
LAIX-4938 
LADC-4977 
LADC-5102 
LADC-5121 
LADC-5135 

LADC-5541        ~^-^ 

LADC-5610 

LADC-5631 

LADC-5711 

LADC-5775 

LAS-SR-161-60 

LC- 62  64648 

MATT  143 

MATT-151 

IAATT-166 


S-ll 

S-ll 

s-9 

S-IO 

S-ll 

S-40 

S-12 

S-ll 

S-9 

S-12 

S-IO 

S-IO 

S-ll 

S-12 

S-12 

S-8 

S-IO 

S-10 

S-12 

S-ll 

S-ll 

S  12 

S-8 

S-8 

S-8 

S-9 

S-8 

S-20 

S  28 

S-38 

S-28 

S-20 

S-41 

S-18 

S-5 

S-2 

S-30 

S  23 

S-30 

S-22 

S-6 

S-2 

S-36 

S-2 

~S-3B 

S-24 

S-30 

S-38 

S-41 

S-6 

S-39 

S-23 

S-» 

S-38 

S-2 

S-16 

S-5 

S  13 

S-17 

S  23 

S-17 

S-25 

S-15 

S-41 

S-42 

S-43 

S-23 

S-23 

S-23 

S-23 

S-23 

S  33 

S-5 

S-3S 

S-22 

S-2 

S-5 

S-7 

S-19 

S-33 

S-41 

S-43 

S-6 

S-41 

S-30 

S-4S 

S-42 

S-42 

S-43 


37 
29 
•36 
■26 


Nmntyr  P»ie 

MATT- 180  S-42 

MK>-M  NJ5(Vol    I)  S-39 

MND-MO  2057  S-39 

MSAR   63  47  S  28 

MSRPRR-35  S-J9 

lilTC-TDR-62  5  S-22 

IITP-AERO-62  37  S-19 

MTP-P«iVE-M-62-7  5-20 

NAA-SR-3220  S-36 

NAA-SR  MEMO- 477  S-36 
NAA-SR-MEMO-1S22            ,    S-27 

HAA-SR-MEMO-2974  S 

NAA-SR  M£MO-3Slg  S 

NAA-SR  MEMO  SOOl  S 

NAA-SR   MEMO-6836  S 
NAA  SR  MEMO-6R73fc 

Add.   I  S-36 

NAA-SR -MEMO-7343  S-26 
NAA-SR -MEMO-7521  (Rev.)  S  37 

NAA-SR -MEMO-7IV94  S-36 

NAA  SR-MEMO-7»6l  S-20 

NAA-SR -MEMO-7878  S-35 

NAA  SR-MEMO-7879  S-36 

NAA-SR -MEMO-7940  S-23 

NAA-SR -MEMO  ^"HS  S-36 

NAA-SR-MEMO-7952  S-36 

NAA  SR   MEMO-7953  S-36 

NAA   SR   MKMO-795S  S-36 

NAA  SR  MEMO-7982  S-37 

NAA  SR-MEMO-8011  S-36 

NAA-SR -MEMO-80I8  S-3S 

NAA-SR  MEMO-8022  S-36 

NAA-SR-MEMO-8033  S-36 

NAA -SR -MEMO-S041  S-35 

NAA  SR   MEMO-tOS2  S-36 

NAA  SR   MEMO-8053  S-36 

NAA-SR-MEMO-80SS  S-3S 

NAA-SR-MEMO-8064  S-36 

NAA-SR -MEMO -8088  S-35 

NAA -SR -MEMO  S089  S  35 

NAA-SR-MEMO-H19S  S-35 

NAA-SR -MEMO- 8239  S-6 

NAA-SR-MEMU-8279  S-35 

NACA  RM-LS8E14  S-14 

NASACR-S0930  S-2 

NASA  CR- 50996  S-23 

NASA  CR -50997  S-17 

NASA  CR   50998  S-41 

NASA  CR- 51007  S-15 

NASA  CR -51099  S-17 

NASA  CR -51234  S-25 

NASACR-51236  S-13 

NASA  CR -51244  S-16 
NASA  N62  10073  superMded  S-13 

NASA  N62-1387S  S-21 

NASA  N62- 14938  S-22 

NASA  N63- 11544  S-44 

NASA  N63  11762  S-13 

NASA  N63- 11957  S-26 

NASA  N63-11980  S-13 

NASA  N63-12S96  S-17 

NASA  N63- 12597  S-26 
NASA  N63- 12964  (uperiedBd  S  16 

NASA  N63- 13031  S-41 

NASA  N63  13210  S-43 
NASA  N63- 13723  S-2 

NASA  N63- 13859  S-9 

NASA  N63-14781  S-17 

NASA  N63- 14972  S-23 

NASA  N63- 14997  S-42 

•NASA  N63-15477  S-43 

NASA  N63  16154  S-16 

NASA  N63- 17993  S-15 

NASA  N63-18043  S14 

NASA  N63-I8833  S-23 

NASA  N63- 18904  S-17 

NASA  N63- 19899  S-«2 

NASA  N63-20247  S-17. 

NASA  N63  20891  S  16* 
NASA  N63-20B92  S-3 

NASA  N63-21044  S-2 

NASA  N63-21102  S-18 

NASA  N63-21103  S-lg 

NASA  N63-2I104  S-18 

NASA  N63-21105  S-18 

NASA  N63-21106  S-18 

NASA  N63-21119  S-23 

NASA  N63-21120  S-17 

NASA  N63  21270  S-17 

NASA  N63  21271  S-32 

NASA  N63-21313  S-16 

NASA  N63-2132S  S-13 

NASA  N63-21344  S-17 

NASA  N63-21345  S-13 


2 
P«  3 
pt.  1 
pi.  2 
pi.  3 

-334 

-50175 
SU286 

-S0413 


N>wili»r  P«ie 


NASA  N63-213SO 

NASA  N63-21358 

NASA  N63  21^59 

NASA  N6:}-2l.V)l 
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RESOLUTION    CHART 


ded  by  a  particular 


100       MILLIMITIRS 

INSTRUCTIONS     Resolution  is  expressed  in  terms  of  the  lines  per  millimeter  reco 

tilm    under   spccitied    conditions.      Numerals   in    chart    indicate   the  number  of  lines  per  ni  llimeter  in  adjacent 

"T-shaped"   groupings.  ^ 

In  microtilming,  it  is  necessary  to  determine  the  reduction  ratio  and  Qiultiply  the  nUnbcr  of  lines  in  the 
chart  by  this  value  to  find  the  number  of  lines  recorded  by  the  film.  As  an  aid  in  deter  i  lining  the  reduction 
ratio,  the  line  above  is  100  millimeters  in  length.  Measuring  this  line  in  the  film  image  an  dividing  the  length 
into    100   gives   the   reduction    ratio.      Example:    the  line  is  20  mm.  long  in  the  tilm  imap  .  and   100    20   =    5. 

Examine  "T-shapcd"  line  groupings  in  the  film  with  microscope,  and  note  the  numl*  r  adjacent  to  finest 


ain  resolving  power 
the  10.0  group  are 
recorded  satisfacto- 


lines  recorded  sharply  and  distinctly.      Multiply  this  number  by  the  reduction  factor  to  ol> 
in    lines    per   millimeter.      Example:    7.9   group   of   lines   is   clearly    recorded  while   lines   in 
not    distinctly    separated.      Reduction    ratio  isTT  and   7.9  x   t    -    ^9.S   Jmes  p^r  millimeter 

rily.      10.0  X   S    =    <0  lines  per  millimeter  which  are  not   recorded  satisfactorily.      Under  i&e   particular  condi- 
tions,  maximum   resolution   is  between    59.?    and   5  0  lines  per  millimeter. 

Resolution,  as  measured  on  the  tilm,  is  a  test  of  the  entire  photographic  system,  incLding  lens,  exposure, 
processing,  and  other  factors.  These  rarely  utilize  maximum  resolution  of  the  tilm.  Vibrations  during 
exposure,  lack  of  critical  focus,  and  exposures  yielding  very  dense  negatives  arc  to  be  av:ided. 
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